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AOPOIT YYHI N YYEHULT!

¥ 8 kyaci Bu o3HailoMuUINCA 3 BJIACTUBOCTAMU ¥ O3BHAKAMU YOTH-
PUKYTHUKIB Ta HOAIOHUX TPUKYTHUKIB, HABUMJINCS 3HAXOAUTH ILJIOIITL
TPUKYTHHUKIB i YOTUPUKYTHUKIB, 03HAMOMUJINCS 3 HOBUMU CIIOcOOaMu
00YMCJIeHHS CTOPiH i KyTiB IPAMOKYTHUX TPUKYTHUKIB Ta BUPOOUIN
BMiHHSA 3aCTOCOBYBATH IIi CIOCOOM HA IPAKTHIII.

IIroro HAaBUAIBLHOTO POKY BU Ji3Ha€ETeCHA, AK 3aCTOCOBYBATH TeOpPe-
MU CHUHYCIiB i KOCMHYCIB I/ 3HAXOIKEeHHS HEBIJOMIX CTOPIiH i KYTiB
TPUKYTHUKA, BUBUNUTE HOBi (hOpMYyJIU I 3HAXOMKEHHA IJIOIIi TPU-
KYTHUKA, OJEP:KUTe 3HAHHA IIPO IPaBUJIbHI MHOTOKYTHUKM, TreoMe-
TPUYHI IIepPeTBOPEeHHA, BEKTOPY HAa IJIOIIMHI.

SIK yCIIiIITHO BUBYATU IeOMeTPio 3a UM IIiAPYYHUKOM? YBech Ma-
TepiaJ momisieHo Ha 6 po3ainiB, a po3gisu — Ha maparpadu. Y KoXKHO-
My maparpadi € TeopeTuuHmnil MmaTepiaj i 3agaui. BuBuarouu Teopito,
0co0JIMBY yBary 3BepTaiiTe Ha TeKCT, BUIiJIeHUHN JKUPHUM IIpudToM.
Ile mHaliBa:KJIMBIINII O3HAUEHHS i BJIACTUBOCTI reoMeTpUUYHmMX (iryp.
Ix moTpi6HO 3posymiTH, 3amam’aATaTH I YMiTH 3aCTOCOBYBATH IIif Uac
pos3B’aA3yBaHHA 3amad. Kypcugom BuUAijieHO TepMiHU (HayKOBi HasBU
MMOHATH). ¥ maparpadi TaKoK MOXKHA PO3TJIAHYTH PO3B’ A3aHHS THUIIO-
BUX 3amau. ¥ pyopuili «lisHaliTecsa 6iybie» 3i0paHo IikaBuii i Kopuc-
HUI JOAATKOBUM MaTepiaJ.

IlepeBiputu, sIK 3acBO€HO MaTepiaj maparpada, IOBTOPUTU HOro
IOIIOMOJKYTh 3anuTanua pyopuku «IIpuragaiiTe romoBHe», AKi € Imic-
J KOXKHOro maparpada. A micasa KOKHOTO PO3AiJly BMiIlIeHO KOHT-
POJIBHI 3aIIUTaHHS 11 TECTOBI 3aBAAaHHSA, 3a AKUMU MOKHA IIepeBipuTH,
SIK 3aCBOEHO TEMY.

3azaui migpyyHrKa MaloTh YOTHUPH PiBHI cKIagHocTi. Homepu 3a-
Iay IIOYATKOBOTO PiBHA CKJIaAHOCTI mo3HaueHi mirpuxom (). Ile mifg-
TOTOBYi BOpPaBU IJA TUX, XTO He BIIEBHEHUH, 1110 JOOpe 3pO3yMiB Te-
operuuHuii marepias. Homepu 3 kpykeuxkamu (°) mosHauaioTh 3agaui
CepeHbOTO PiBHA CKJALHOCTI. IX MOTPi6HO HABUMTHCA PO3B’A3yBATH
Bcim, 106 MaTu 3MOT'y BUBUaTHU reomeTrpito gasi. Homepu sagau gocrar-
HBOTO PiBHSA CKJAAHOCTI He MAalOTh IIO3HAYOK 0ina Homepa. HaBuums-
IIVCHh PO3B’ABYBATHU 1X, BU 3MOJKETe BIIEBHEHO JEMOHCTPYBAaTH JOCTAT-
Hili piBeHb HaBUAJIbHUX AOCATHEHL. 3ipoukamu (*) mosHaueHi samaui
BHCOKOTO PiBHSA CKJIAAHOCTI. SIKIIO He 3MOKeTe Bigpasy iX po3B’a3aTu,
He 3acMy4dYyHTech, a BUABITH TEePIIiHHA Ta HaIoJerJuBicTtb. PamicTh
BiJl po3B’A3yBaHHA CKJIATHOI 3a7a4i Oy/1e BaM HAaropoaoio.
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PosB’s13aBIn 3amadi, BUAIJIEH] JKUPHUM MIPU(TOM, 3amaM’ sTanTe
ix popmysroBaHHA. I1i reomeTpuuHi TBEpAKEeHHA MOXKHA 3aCTOCOBYBa-
TH IO PO3B’sA3yBaHHA iHITUX 3a1a4.

Howmepwu 3aBmaHb AJiA HOMAITHBOI POOOTH BHUIiJIEHO POYKEBUM KO-
JBOPOM.

CropucraBmnch pyopukoio «Ijada Tux, XTo Xoue 3HATU OijbIIe»,
BMIiIIleHOIO B KiHIIi miZfpyYHNKAa, B 3MOYKeTe IIOrJINONTH CBOI 3BHAHHA.

Y migpyyHUKY BUKOPUCTOBYIOTHCA CHeIliaJibHi MO3HAUYKU (MiKTO-
rpamMu). BoHU DOMOMOKYTh Kpallle 30Pi€HTYBATUCSA B HABUAJIbHOMY
maTepiaJi.

.' — ¥YBara! He nmpunycriTbca IOMUIKHT

— Baskauso 3HaTHu

|| — Sk sanucaru
CnoBHu4yok | — CioBHUUOK
’ -

— 3anuTtyemo

¥ — Bignmosimaemo

&
|| — IaTepaKkTUBHI BIIpaBu
— BupaBu 3 E-gomaTka

Ba:xaemo BaMm ycIixiB y mi3HaHHI HOBOTO
1 3a10BOJICHHSA Bix HABUaHHA!



Po3pnin 1. Y3ATAJIbBHEHHA TA CUCTEMATU3ALIA
BUBYEHOIO ¥V 8 KNACI

YOTUPUKYTHUKM BE

1. Tpu cTOPOHM YOTUPUKYTHUKA TOPiBHIO-
1ot 10 cM, 15 cm i 20 cm. Hu moske me-
pUMeTD YOTMPUKYTHUKA AOPiBHIOBATH: qr.orioncentr.com.ua/MvUKd
1)90cm; 2)72cm; 3)115cm?

2. 3HaWgiTh KyTH YOTUPUKYTHUKA, AKINO BOHMU IIPOIOPIiMHI umciaam:
11,2,3i4; 2)4,6,121i14.

3. 3maiiniTe KyTH mapajejaorpamMa, AKIIO OLUH 3 HOro KyTiB y 3 pasu

OinpIIIMIA 34 IHINIWIA.

4. JloBenmiTh, 110 OiceKTpUCHU ABOX IPOTHJIECKHUX KYTiB Imapajejgorpama
mapaJjeJibHi.

5. Yu € YOTUPUKYTHUK IIapajeJorpaMoM, . \

SIKII[O TPHU HOT0 KYTHU JOPiBHIOKOTh:
l l 1) 20°, 60°,110°; 2) 60°, 60°, 120°?

6. loBenmiTh, IO KOJHW B IIapajejorpami e -
xoua 6 OUH KyT OpAMUii, TO BiH € mpa-  gr.orioncentr.com.ua/Mx26c
MOKYTHUKOM.

. S3HaUIiTh KyTH pom0Oa, AKIIO Oro mepuMeTp HopiBHIOE 36 cM, a BUCO-

Ta — 4,5 cM.
8

. JloBeniTh, 110 miaroxaJi pomba OiIATH HOro HA YOTHUPHU PiBHI IpAMO-
KYTHi TDUKYTHUKH.

. Pom6, y AKOro oguH KyT npaAMuii, — KBaapar. JloBeniTs.

9
10. 3uaiigiTh HepuMeTp TPUKYTHUKA, AKIIO MOro cepenHi JgiHii gopiBHIO-
B] 1otb: 1) 3cem, 5em, 6em;  2) 7em, 9em, 12 em.
. TocTpuii KyT IPAMOKYTHOI Tpamertii gopiBHIoOE 45°. 3HAUAITL BUCOTY
Tparmerii, ax1mo ii ocHoBu HopiBHIOIOTE: 1) 6 cmi 8 cm; 2) 62 Mmi 10 cm.

-k
—

12. Yomy mopiBHIOE cyMa KyTiB: 1) I’ ATUKYTHUKA; 2) TeB’ ATUKYTHUKA?

13. 3uaiigiTh MIOIYy HPAMOKYTHOIO TPUKYTHHKA 3 FOCTPUM KyToM 45°,
SIKIIO OJWH 3 oro KaTeTiB mopiBuioe: 1) 2cm;  2) 0,3 oM.

14. CropoHu mapasejorpama gopiBHOIOTE 30 cm i 50 cm, a
BHUCOTA, AKY IIPOBEIEHO OO0 MEHIIOI CTOPOHU, AOPiBHIOE
25 cM. 3HAHIITHL BUCOTY, IPOBEAEHY A0 OiJIBIIIOI CTOPOHMU.

15. 3maiigiTe maoiry pomba, AKIITO HoTo gia-

TOHaJIi TOPiBHIOIOTH: . <
1)12cmil6em; 2)1,6 ami3 am. gr.orioncentr.com.ua/6Bfkx

o
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Y TPUKYTHUKY IIPOBEeHO CepeiHIO JiHifo. SIKYy YacTUHY ILJIOIIi ZaHOTO
TPUKYTHUKA CTAHOBUTD ILJIOIA YTBOPEHOT'O TPUKYTHUKA?

3HaAUAITh, MJIOINY HPSIMOKYTHOTO TPUKYTHUKA, AKIIO HOTO BHUCOTA
IinuTh rimorenysy Ha Bigpisku: 1)4cecmi9cem; 2)1cemil6 cm.

. Ilnoma Tpanerii qopiBHuioe S, a ii cepegus ainia — q. 3HaAAiTH BUCOTY

TpameIii, SKuo:
1)S=60cm?, g=15cm; 2)S=175cm?, g= 35 cm.

. OcHoBHu piBHOGiIUHOI Tpamerii HopiBHIOIOTEL a i 3a, a maoma — 2a?.

YoMy DOpiBHIOE TOCTPUI KYT TpameIii?

Hinaaka Mae (opMy IPAMOKYTHOI Tpamnerttii. Ik mpoBecTu mpsamy, mmep-
MeHIUKYJIAPHY 10 ii 0CHOB, 11100 MOAIIHUTY ILJIONY JiJISHKN HABIIiI?

NOAIBHICTb TPUKYTHUKIB 3 \

3HaWOITh CTOPOHM PiBHOCTOPOHHBLOTO
TPUKYTHUKA, AKIIO IepUMETpP HOogi0HO-
ro oMy TPUKYTHHKA 3 KoedimnieaTom 4 qr.orioncentr.com.ua/pziTe
mopisuioe: 1) 36 cvm;  2) 45 cwm.

Yu momibHi IpAMOKYTHI TPUKYTHUKH,
AKIIO B OJHOMY 3 HUX TOCTPUil KyT HopiBHIOE 23°, a B iHmmomy — 67°?

V tpanenii ABCD (AB || CD) giaronani AC i BD nepeTHHAOTLCA B TOU-
i O. [oBenits, mo AAOB © ACOD.

24. Miaronani AC i BD tpanenii ABCD (AB | CD) nepeTnHAa0OTLCA B TOU-

25.

26.

—

27.

28.

mi O. 3HaWgiTh MOBMKUHY OCHOB Tpamelrii, AKImNo ii cepemHa JriHisa
nmopiBHIOE 24 cMmi CO : AO=1: 3.

CTOpOoHM OJHOTO TPUKYTHHUKA JOPiBHIO-
I0Tb 6 cM, 5 cm i 9 cM. 3HAHIITE CTOPO-
HU TOAi0HOTO HOMY TPUKYTHHUKA, AKIITO
[oro HaiMeHIIa CTOPOHA JOPiBHIOE gr.orioncentr.com.ua/RznwK
25 cMm.

OcHoBa piBHOOEIPEHOr0 TPUKYTHUKA MOpPiBHIOE 8 cM, a 6iuHa cTOpO-
Ha — 5 cM. 3HAHAITL HepuMeTp IOAIOHOT0 HOMY TPUKYTHUKA, AKIIO
ioro ocHOBAa AopiBHIOE 12 cM.

I3 TouKM KoJia IIPOBEeIeHO IIEPIIEHANKYJIAP 10 JiaMmerpa. SHAUIITh Bif-
CTaHb Bif miei TouKu M0 miameTpa, AKINO ofepsKaHi Bigpisku giamerpa
mopiBHIOIOTE: 1) 16 cmil em; 2)0,5cmi 8 cm.

Y piBHOOeApeHOMY TPUKYTHHKY OCHOBa AOpiBHIOE 12 cM, a BHCOTAa,
IpoBeeHa 10 OCHOBU, — 8 cM. 3HAUIITh BificTaHb BiJ OCHOBH ITi€i BU-
coTu 10 6iYHOI CTOPOHU TPUKYTHHUKA.


http://qr.orioncentr.com.ua/pz1Te
http://qr.orioncentr.com.ua/RznwK

Y3aranbHeHHs Ta cUcTeMaTu3allisa BUBYEHOro y 8 Knaci

29. 3HalAITHL HOBXKHHU MeAiaH TPUKYTHHKA, AKINO BifcTaHi Bixg TOuku
iX IIepeTUHY 0 BEPIIIUH TPUKYTHUKA JOPiBHIOIOTh:
1)12cm,16cmi24 cm; 2)4cm,4cmi6cem.

30. 3HaWAIiTL CTOPOHU IPAMOKYTHHKA, AKINO HOro IEepUMETDP JOPiBHIOE
120 cMm, a GicekTprca IpAMOro KyTa IiJINTh JiaroHaJIb Y BiTHOIIIEHHI 3 : 5.

PO3B'A3YBAHHA NPAMOKYTHUX
TPUKYTHUKIB

31. 3maiigiTe KaTeT IPAMOKYTHOTO TPUKYT-
HUKa, AKII0 Horo rirmorenysa Ta iHIMui
KaTeT BiIIOBiJHO JOPiBHIOIOTE:
1)13cemil2cem; 2)17mildwm.

32. Cropoua pomba gmopisuioe 10 cm, a ogHa 3 ¥oro mgiaronauaeir — 16 cm.
3HalaiTh iHITy AiaroHaJb pomoa.

E\

- > 4
gr.orioncentr.com.ua/I0zBu

33. 3HaiAITL BUCOTY PIBHOCTOPOHHLOT'O TPUKYTHUKA, AKIIO A0T0 CTOPOHA

mopiBHIoE: 1) J3 cv; 2)10cm.

34. I3 Ttouku O [0 IPAMOI IIPOBEAEHO IIep-

neaauKyaap OBinoxunay OC. 3HaUITE:

LJ 1) moxuny OC, akmio ii mpoekiisa BC mo-
piBHIOE 4 cM, a mepueHAUKyJaap OB —
3 cM; . J
2) mpoeknio BC moxmioi, AKIIO IIep- gr.orioncentr.com.ua/ZI030
neaaukyaap OB gopiBaioe 12 cMm, a mo-
xuya OC — 13 cm;
3) mepuenaukyaap OB, akmio noxuaa OC mopiBHIOE 25 cM, a ii mpo-
ekiig BC — 7 cwm.

35. ¥V piBHOOiuHY Tpalerilo 3 oOCHOBaMHU 4 i b BIIMCAHO KOJIO Pamiycom r.
3HauaiTL OiUYHYy CTOPOHY Tpalerii, SKIIo:
1)a=2cm,b=18cm,r=3cm; 2)a=32cm,b=18cm, r=12cm.

36. 3ualigiTh 3HauenHs Bupasy: 1) 8 sin 30°cos 60°; 2) 2 cos 45° — 2 sin 30°.

37. 3HaligiTe KarerT b NPAMOKYTHOIO TPUKYTHMKA, SIKIIO TilIOTEHYy3a ¢
i KocuHYyC IPUIIETJIOTO0 A0 HEOTO KyTa A TOPiBHIOIOTh:

1)C=60M,COSA=%; 2)C=14CM,COSA=$.

38. 3maiifiTe KyT migfiomMy IIOCEMHOI HOporu, AKINO Ha Bizcrami 200 m

BHCOTA MiiOMy CTAHOBUTH 8 M.

39. CropoHu IPpAMOKYTHUKA HOPiBHIOOTE 7 cM i 14 cM. S3HAHAITE KYT MixK
oro giaroHaJiiio i 6iJIBIIIOI0 CTOPOHOIO.

40. Yepes Tourky B mo roJia pagiycom 30 cm mmpoBeneno gotuuni BM i BC.
3HaAUIITH KyT, YTBOPEHU TOTUUYHUMU, AKIIT0O BM = 30 cMm.
(7
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Posgin 2. KOOPJAMHATMN I BEKTOPK
HA MAOLLMHI

Y po3aini pi3Haerecs:

" WO Take NPSMOKYTHA AeKapToBa CUCTEMA KOOPAMHAT i 9K Y Hil BUSHAYalOTb
KOOPANHATUN TOYKN;

= 9K 3HANTW OOBXWHY Bigpi3ka 3a KOoOpAMHaTamMu MOro KiHLUiB Ta KoopAMHAaTU
cepenviHv Biapiska;

" 9K BU3HAYUTUN CUHYC, KOCUHYC i TaHreHc ansa Oyab-akoro kyta Big 0° go 180°;

" WO TaKe PiBHAHHSA Pirypu; 9ke piBHAHHA 3a04a€ KOJ0, a 9ke — Npsmy;

" L0 TaKe BEKTOP, KONiHeapHi BEKTOPW, PiBHI BEKTOPW;

" 9K BUKOHYBATW Ail HaL BEKTOpPaMu Ta Ki BNaCTUBOCTI LUX LiiA;

" K 3HANTK KOOPAMHATM BEKTOPA 3a KOOPAMHATaMM MOro KiHLB i sk nobyayBaTu
LLeil BEKTOP Y AaHiini CUCTEMi KOOpAMHAT;

" 9K 3aCTOCYBaTV BUBYEHUI MaTepian Ha NPakTUL

§ 1. IEKAPTOBI KOOPAUHATU HA

P
NNOLWNHI Eli;-f-:El
e
1. KoopauHaTHa naowmnHa E
Curtyauia. Hatania MukonaiBHa noctaBuna 3a- ) \ .
BOAHHA Y4YHIBCTBY 9-A Knacy CTBOPWUTM KBECT «Y no- qr.orioncentr.com.ua/Usr7E

wykax ckapbis» ons nigwedHoro 7-A knacy. Komanga

pPO3p0oOHUMKIB BUPILLWAA, WO Y KBECTi Oyae 5 cTaHuin, a nepexin A0 HOBOI cTaHLil byae
3agaBaTtumcs ii koopAanHaTamu. Xnomnui 3aCyMHIBanmcs, Y1 BrnopalTbCA CEMMUKIACHUKN
3 TakKMMW OpiEHTMpPaMK NS pyxy Mig Yac KBecTy. Ane giByarta npuraganu, Wo OCHOBHI
BiJOMOCTI MPO CUCTEMY KOOpAMHAT Ha MAOWMVHI BMBYanIMCa we B 6 knaci, a 3HaunTb,
CEMUKNACHUKN 3MOXYTb MOB’A3aTN KOOPAWHATM HOBOI CTAHLLT 3 HANPSMKaMM «1iBOPYyY —
npaBopyy» i «BNepen, — Ha3aa» Ta KiNlbKiCTIO KPOKIB Y BKA3aHOMY HanpsiMKy.

SIx yBectu npamoxymmny Oexapmosy cucmemy
- koopdunam XOY Ha niomuHi?

=

IIpuragaiite, cnupatodyuch Ha MaJalOHKY 11 2.

f

£
745 v4
3 1
1% il
I3 A
N
1+9 | 1+
L sicy abcyuc L L Ly
T T O-- I1 T X T T O-- I1 T T 'X
Man. 1 Man. 2
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KooppuHati i BEKTOPM Ha NAOWMHI

3anam’ataite!

IInomuAy 3 yBegeHO¥0 Ha Hill CHCTEMOI0 KOOPIMHAT HA3UBAIOTh KOOP-
JuHAMHOI0 NAOU,UHOTO.

KosxHili ToUuIli Ha KOOPAMHATHIN IJIOIMMHI MOKHA IIOCTABUTH Y BiIIOBiA-
HiCTh €IWHY IIapy YUCeJ, Y3ATUX y IeBHOMY HNOPAAKY, i, HaBIaKu, KOMKHIN
mapi ymceJ BiIIIOBilae €IMHA TOUKA KOOPAMHATHOL IJIoIMuHN. TaKy BIIOPSAI-
KOBaHy Tapy YuceJ] Ha3MBAIOTh KOOPOUHAMAMU MOUKU 68 O0aHill cucmemi
Koopdunam.

1106 Bu3HAUNTH KOOPAMHATH TOUKHU, IOTPiOHO: Uepesd HJaHy TOUKY IIPO-
BeCcTH [IBi IpAMi, mapaJjieJibHiI 0cAM KOOPAUHAT; HA KOOPAMHATHUX OCAX Bij-
MiTHUTH YmMcJia, [0 BiAMOBiZAIOTH TOUKAM IIEPETHHY IUX NPIMUX 3 OCAMU;
3 OJlep)KaHUX YKceJl YTBOPUTH BIIOPAAKOBaHy mapy. Ha mamouky 2 Touka A
Mae Koopauuatu: A (3; 2).

3apaya 1 | Tamo rourn: A (4;0), B(1;-3)iC (-1; 3).
Yu icHye TPUKYTHUK 3 BEPITUHAMY B JaHUX TOUKAX ?

P03B'A3aHHA  Bajamo npaMOKyTHY ZeKapTOBY CHC-
TeMy KOOPAMHAT i MOOYAYEMO B Hill JaHi TOUKHM 34 IX-
HiMu xKoopauHatamu (MaJ. 3). OueBuUIHO, II[O0 TOUKK
A, BiC He nmexarhb Ha onHiit npawmiii. Tomy TpukyT-
HukK ABC icuye.

m IIlo6 poBecTH icHyBaHHS (irypu, JOCTaTHBLO il
nmo0yayBaTH.

2. BipcTaHb MiX gBOMa TOYKaMu

Yu MOKHA TO-iHIITOMY OOI'PYHTYBATH iCHYBaHHS
TPUKYTHUKA i3 3aJaHNMU KOOPANHATAMY BEPIITNH ?

Tax.

| 8

JJ1d 11b0T0 fOoCTaTHBO 3HANTU HOBXKMHU BiIpi3KiB i ckopucraTucs HepiB-
HiCTIO TPUKYTHUKA. 3’ ACYEMO, AK 3HAXOAUTH BiJICTaHb MijK IBOMA TOUKAMU
3a IXHiMU KOOpAUHATAMMU.

3anam’araure!

Teopema (IIpo BifcTaHb MiK JBOMAa TOUKAMMU 13 3aJaHIMU KOOPAMHATAMMN)
Bigcranp Mixk gBOMA TOYKAMHU TOPiBHIOE KOPEHIO KBaJAPATHOMY i3
CyMH KBaJpaTiB Pi3HHUIIb IXHIiX BiIMOBiZHUX KOOpPIUHAT:

AB:\/(x2 _x1)2 +(y2_y1)2'

(9



Po3pin 2

Mawno: XOY — npaMOKyTHA leKapToBa CUCTeMa YA
roopauHat; A (x5 y,), B (x,; y,). 7 R ,B
2 2 1
oBecTu: ABz\/(xz—xl) +(Yyy—u1) - ybo-eA
Jlosenennsa. Hexait Touku A i B po3MiIyioThb- ! !
C B TIePIIiil KOOPAWHATHIN YBEPTi, IpUUOMY X, < X, 0 P P }
iy, <y, (man. 4). 3’exnaemo Touku A i B Bigpiskom ' ?
i mpoBegeMo uepes3 HUX IPSAMi, IapaieJbHi 0CAM KO- Man. 4
opauHart (MaJ. 5). Hexait C — TouKa mepeTury Iux
OPAMUX. YTBOPUBCA MPAMOKYTHUHN TPUKYTHUK YA
ABC, y saxomy KyT C — npamuii, karetr AC = x, — x,, v, B
karer BC = y, — y,, IOB:KHuHa rinorenysu AB e mry-
. . . 4
KaHOoIo BifjcTaHHIO MixK ToukamMu A i B. 3a TeopeMoio Y1 A C
ITiparopa, AB*> = AC*> + BC* = (x, — x,)* + (y, — y,)*. -
. 2 2 (0] x x X
3Bigcu AB:\/(xz—xl) +(Y—y,) - 1 2 X
Iamri Bumagkm posaMirmeHHA TOUOK A i B pos- Man. 5

TJIAHBTE CAMOCTIHO.

. Ym same:xuTh (hopMysa ITOBKUHU Bimpiska Bing
poO3MillleHHs HOTO KiHITiB Yy cuCTeMi KOOpAUHAT?

He 3anexursn.

°

3apava 2 | Bigcrans Big nmouatky koopausar O mo Toukn A (4; y) mopisHIoe
5 oguHUIG. Ky opauHATyY Mae TouKa A?

Po3s’a3aHHA 34 ymoBoto 3amadi, OA =5, O (0; 0), A (4; y). 3a TeopeMoIio IPo

BimcTanb mixk gBoMa Toukamu, OA = \/(4—0)2 +(y—0)2 . OckinpKu JOBXHUHA

BiZpisKa € 4nMcjgoM JOZATHUM, TO, 3a BJIACTUBICTIO apu(h)MEeTHUYHOIO KBapaT-

HOTO KopeHd, OA® = (4 — O)2 + (y —O)2 . CkaameMo Ta po3B’s1:KeMO PiBHAHHS:
52=(4-0)* + (y - 0)%,

25=16 +y?,
y2=9’
y==3.

O6uaBa KOpeHi 3aI0BOJILHAIOTh YMOBY 3a7adi, TOMYy TOUKa A Mae opau-
HaTy abo 3, abo —3. Ile osHauae, I1T0 Ha KOOPAMHATHIN IJIOMIMHI icHYye ABi
TOYKH, AKi € mykauumum: A (4; 3)i4, (4; —3).

m Ckiagarouu piBHAHHS HA OCHOBI (popMyiu BigcTaHi Misk Toukamu
A (x;3y,)1iB(x, y,), MOKHA Biipa3y CKOPUCTATUCA PiBHICTIO:

AB? =(x2—x1)2+(y2—y1)2.
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3. KoopauHaTtu cepeauHu Bigpi3ka
P P P gr.orioncentr.com.ua/DJTOk

Yu Mmo)kHaA 3HAWTHU iHII AaHI IIPO Bigpisok
3a KOOpAWHATAMU HMOTO KiHIiB?

[ Taxk.
3anam’araure!

I
Teopema (Ipo KOOPAMHATHY CEPEIUHU BiIpisKa)
KosxHa KooOpauHATa cepeauHH Biapiska MopiBHIOE miBcyMi Bigmosiz-
HHUX KOOPIUHAT HOT0 KiHI[iB:
x:x1+x2. _ Uty

b

2 2

Mamo: XOY — mpAMOKYTHa JeKapToBa YA
crucreMa Koopaumuar (MaJi. 6),

A (x5 4,), B (x5 y,); Toura M (x5 y) — A(x;y,)
cepenuHa Bigpiska AB. M 0
ToBecTH: X :M, y= Y +Y, )
2 2 B(x,; y,)

Jlosenennsa. Hexalt Kinmi sigpisxa AB

MiCTATBCA B IIEPHIili KOOPAWHATHINA YBEpPTi, >
npudyomy x, < x, i y, > y, (manx. 6). Hepes 0 Ma. 6 X
Touku A, B i M mipoBeieMo IpsaMi, mapajeib- '

YA

Hi oci OX (mai. 7). Touku ix mepeTuHy 3 Bic-
cio OY mosnauumo Bigmosiguo A, B, i M,.
YorupukyTHuK AA B, B — Tpamenis 3 0CHO-
Bamu AA, = x,, BB, = x,. 3a mobyzmosoro,
MM, = x. Ockinbku AM = M B (3a yMOBOI0)
i MM, | AA, | BB, (sa noGyznosoro), o MM, —
cepenua Jimia rpamenii AA B B. Tomy

X, +Xx ) >
x="1_"2_  Amanoriuro pgosogumo, mo O X
2 Man. 7

+ .
y= l/l_zl/z s mporo uepes Touku A, Bi M A

mopoBemeMo IIpaAMi, mnapajenbHi oci OY
(mau. 8). Touku ix mepeTuny 3 Biccio OX mo-
sHauMMoO Bignosimuo A,, B, i M,. Horupu-

KyTHUK AA,B,B — Tpamenia 3 OCHOBaMHU
AA,=y,, BB,=y,. 3anobynosow, MM, =y.
Ockimbku AM = MB (3a yMmoBoOIO) i

MM, | AA, | BB, (3a noGyznosomw), To MM, — o] A M, B, X
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. Iamii Bunagky poamiinen-

+
cepenHs Jinia tpamenii AA,B,B. Tomy y = %

HA To4oK A i B B cuctemi KoopauHat XOY po3TISHLTE CAMOCTiHO.

1\ Yu 3anexaTth GOpMyJIN KOODAWHAT CepeJUHHU BiApisKka
BiJl pOBMIiIIleHHS H0T0 KiHI[iB y cMCTeMi KoopauHAT? =

He zamexars.

3apava 3 | 3HailigiTe HOBXUHY MeniaHu AM Tpu-
KYTHUKA 3 BepinHamMu B Toukax: A (—1; —1), B(1; 4)
iC(3; 2).

P03B'A3aHHA  Touka M e cepesunoio croporu BC

1+3
(mas. 9), ToMmy BoHAa Mae KOOPAMHATU: X =T=2,

4+2 . . .
:T =3. JloB:xuHa Menianu AM mopiBHIOE Bif-
craHi MiK ToukamMmu A i M. Man. 9

Orsxe, AM :\/(2—(—1))2 +(3-(-1)) =v3*+4? =25 =5.

IIlo6 3HaliTHM MOBKMHY MeJiaHM TPUKYTHHKA, 3HAIOUM KOOPIMHATH
HOro BepumIMH, BU3HAUTE KOOPAMHATH OCHOBHM MeETiaHM Ta 3HAWUTITH

BiJcTaHb Bif i€l TOUKH 10 MPOTUJIEKHOI BEPIINHU TPUKYTHHKA.

LlizHanTtecs 6inble J

1. lMNpamokyTHa fekapToBa cucTemMa KoopauHaT Has3BaHa
Ha 4eCTb BMOATHOrO ¢GpaHLy3bkoro BYeHoro PeHe [lekapTta
(1596-1650), BiZOMOro 3Ha4YHUMM OOCATHEHHAMM B rany3ax oi-
nocodii, matemaTukmn, @iankn, ¢izionorii. MatemaTnyHi gocni-
DxeHHs [lekapTa TiCHO NoB’A3aHi 3 noro pobotamu 3 di3vkun i
dinocodii. Y «eomeTpii» (1637) JekapT ynepLue BBiB NOHATTS
3MiHHOT Ta GYHKLUT, IX TENEPILLIHE NO3HAYEHHA — MaIMMU NaTUH-
CbKMMU OyKBaMM x, y. YCTAHOBJIEHUI HUM 3B’A30K MiX Bigpi3-
KamMu 1 Yyncnamu 3yMoBUB B3aEMHE NMPOHUKHEHHS reoMeTpil Ta
anre®pwu, 3apoaXKEHHs HOBOrO PO3Aisly MaTeMaTUYHOI Haykn —
aHanitnyHoi reomerpii. i MeTooM BUKOPUCTOBRYIOTb Yy HaraTbox
rany3sx Cy4aCHUX MaTEMATUYHMX OOCTIOXKEHb.

2. [pAMOKYTHY CMUCTEMY KOOPAMHAT LUMPOKO 3aCTOCOBYIOTb Y HayLli, TexHiuj,
Ha npakTuui. Hanpuknapg, 3 kypcy @isvkm BM 3HAETE, LLO B Takih CUCTEMI KOOpAW-
HaT 300paxatoTb rpadik pyxy (Man. 10), rpadik 3anexHoCTi KilbKOCTi TeNI0TH, LLO
BUAOINSETLCA Mif, 4aC 3ropsiHHSA CBIXXOI AepPEeBUHU, Big, Macu nanuea (man. 11) Ta iH.
3arafbHiluMM € BUNagok, Koy OCi KOopAMHAT He NepneHaMKYN[pHi N LWKann Ha HUX
He PIBHO3HA4Hi, TOBTO OAMHWYHI BiOPI3KM MalOTb Pi3HY OOBXWHY (Man. 12). Taky
CUCTEMY KOOPAMHAT Ha3MBaKTb a@iHHOO (3aranbHOK KOCOKYTHOIO).

12 )
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3. IcTopiqa cBigunTb, Wo P. [lekapT BUKOPUCTOBYBAB KOCOKYTHY CUCTEMY KOOPAU-
HaT 3 PiBHO3HAYHUMU WkKanamu (man. 13), npuyomy nuiue ii nepwy 4YBepTb. Y Takil
CUCTEMI KOOPpAMHAT TakKOXX MOXHA 3HaXO4AUTW OOBXUHU BigPi3KiB. Ane npu LboMy Tpe-
6a BpaxoByBaTV KOOPAMHATHUIA KYT ¢ (Man. 13). BiactaHb Big To4km A (x,; y,) 40 NO-
4yaTKy KOopAMHaT MOXHa 004YNCIUTY 32 GOPMYIIOIO:

AO :\/xl2 +y’ +2xycoso ,

a BiACTaHb MiX Toukamn A (x,; y,) i B (x,; y,) — 3a hopmyIioro:

AB=\/(x2 —xl)2 +(Y, —yl)2 +2(2, —x,)(y, —y, ) cose.

MNpurapaite ronoBHe J

oahobh=

BEPLUMH.

9K 3HaNTM BigCcTaHb MiX ABOMa To4kamMun?
3a aknmn popmMynamMm BU3Ha4aloTb KOOPAUHATU cepeamnHin Bigpi3ka?
MOACHITb, 9K 3HaNTU OOBXWHY Me[jaHW TPUKYTHMKA, 3Haloyu KOOpAuHaTM NOro

LLlo Ha3nBaTb KOOPANHATHOIO NIOLMHOK?
MOSACHITb, 9K BU3HAYMUTN KOOPAMHATN TOYKM.

MosicHITb, Kk N0OyayBaTH NPSMOKYTHY AEKapTOBY CUCTEMY KOOPAMHAT Ha MAOLLMHI.

(13
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Po3B’sxiTb 3apaui

41’

42,

43'.

44'.

45°.

. Yu mpaBuUIbHO, II0 HA KOOPAMHATHI MJIOIIMHI:

1) KosKHil TOUIIi BiATOBijae KiTbKa BIOPSAAKOBAHUX IIAp UKCEJT;
2) KOXKHIiM TouIli BifIIOBimae eqrHa BIIOPAAKOBAHA ITapa Ynce;
3) KoKHa BOOPAAKOBAHA IIapa Yrces 3aJa€ €TUHY TOUKY;

4) Ko:KHa BIOPSAAKOBaHA IIapa uYnces 3agae 6e3riu Touok?

Yu npaBUIBHO, 1110 B TOUKU A (x; y):

1) x — e opauHATa, 3HAUEHHA AKOI 3BHAXOIATE 3a Biccio OX;
2) x — 11e abciiuca, 3HAUCHHA AKOI 3HaX0IATE 3a Biccio OY;
3) x — 11e abciiuca, 3SHAUCHHA AKOI 3HaX04ATH 3a Biccio OX;
4) y — 11e opAMHATA, 3HAUEHHA AKOI 3BHAXOATH 3a Biccio OX;
5) y — 1e abciuca, 3HaUEHHA AKOI 3HAXOATH 3a Biccio OY;
6) y — 1e opauHAaATa, 3HAUEHHS AKOI 3HAXOAATH 3a Biccio OY?

Hawno Touku A (x; y,) i B (x,; y,). Y1 npaBuIbHO, II10:
2

1) AB=\/(x2+x1)2—(y2+y1) 5

2

2) AB:\/(xz—xl)2—(y2—yl) ;
3) AB=\/(x,-x,) +(s,-4,)’ ?

Yu mpaBuJbHO 3anucaHo (GopMyJaM KOODAMHAT cepefuHHU Bifpiska
3 Kiangamu B Toukax A (x5 y,) 1 B (x,5 y,):

1)x=x1+x2 :y1+y2.

3’ 3’
X, +X y+y

9) x=2H Y,
) 2 y 2
X, +X Yy ty

3 x = 1 2, — 1 2?
) 2 YT

3a mammMu Ha MaJiloHKax 14, 15 BusHAUTe KOOPAWHATHU ITO3HAUEHUX
TOUOK.

YA YA
B
C E
1 A D 1
ol 1 X ol 1 X
D A
E C
B
Man. 14 Man. 15
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46°.

47°.

48°.

49°.

50°.

51°.

52°.

53.

3a JaHMMU Ha MaJIOHKY 16 BusHauTe
KOOPAMHATH I03HAYEHNX TOUOK. YA

3amaiiTe IPAMOKYTHY HeKapTOBY CHC-
TeMy KOOPAMHAT Ha IJIOMINHI Ta mo0y- C
nyure B Hith Touku: A (1; 1), B (1; -1), A
C(-1;-1),D(-1;1).

=

. o] 1 X
3amaiiTe OPAMOKYTHY JeKapTOBY D
cucTeMy KOOpPAWHAT Ha IIJOIIWHI Ta
mooynyiite B Hili Tourku: K (—2; 2), E
L(2;-2), M (-2;-2), N (2; 2).

. Man. 16
AKi 3HAKW MaOTh KOOPJMHATHU TOUYOK
y KoopamHaTHuUX uBepTax? Ilepema-
JIoNTe B 30IIIUT TabauIfo 1 i 3amOBHITS ii.
Tabauus 1
I uBepTh Il uBepts | IIl uBepTs | IV uBepTH

3HaK adcuucu

3HaK OpaUHATH

He BuKomyrooum moOymoBu, 3’AcyiiTe, V AKI KOOPAMHATHIiN uBep-
Ti JgexmutTh Touka: A (—145; 200), B (358; —422), C (218; 3390),
D (—139; -247), E (—371; 2108).

He Burkomyouwm mobymoBu, 3’scyiiTe, Vv AKIf KOOpAWMHATHIA uBepTi
JeKuTh Touka: F (792; 6203), K (953; —712), L (-37401; —47 732).

SHaNIITE BilcTaHb MidK TOUKaMM’:

1) A (0; 0)i B (3; 4); EEEE

2)A (-5;-T7)iB(3; 8);

3)A (5;-1)i B (—3; 8). [=] ‘
3HaUAITH BiicTAaHb MijK TOUKaAMU gr.orioncentr.com.ua/I6LH4

A(-6;3)iB(4; -2).

54°.

55°.

56°.

3HaUIIiTH JOBKUHY AiaMeTpa KoJja 3a KoopAuHaTaAMU HOT0 KiHITiB:
1)(3;4)i(2; -1);

2) (—6; 3)i (0; —5H).

fAxwuit pagiyc ganoro kosaa?

SHaWOiTEL JOBKHUHY pajiyca KoJia 3a KOOpAMHATAMM MOro KiHIIiB:
(5; 2)i(1; —1). fAxkwmit niameTp mamoro KoJsa?

3HaUIIiThL JOBKUHY CTOPiH TpuKyTHUKA ABC, BePIINHYN SKOTO MAlOTh
KOOPAUHATH:

1)A (0;0), B(2;0)iC (-1; 3);

2)A(1;2),B(8;26)iC (19; 26).

(15
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57°.

58°.

59°.

3HAUAITH JOBKUHY CTOPiH TpuKyTHUKA KLM , BepIIUHU AKOT0O MAlOTh
koopauuatu: K (—2; —1), L (0; 1)i M (0; —3).

Axi xoopamHaTM MalThL KiHII Bigpiska AB i i#ioro cepemgmHa
(mau. 17, 18)?

3a mamoHKOoM 19 BusHauTe, AKi KoopAMHATH MAalOTh KiHII Bigpiska
AB i fioro cepeauHa.

YA

YA YA

—

—
—

Y
Q
b Y
@)
Y

60°.
61°.
62°.
63°.

64°.

Man. 17 Man. 18 Man. 19

3HAUAITH KOOPAWHATH CePeIUHU BiApisKa 3 KiHIAMU B TOUKAX:
1)A(3;-1)iB(-1;1);
2)A(5;4)iB(2;1).

fAxi xoopaumHaTH Mae cepeauHa Bimpiska 3 KiHmamu B Toukax A (5; 7)
iB(11;17)?

3a KoopamHATAMHU OMHOTO 3 KiHITiB Bigpiska HP Ta iioro cepemuuu M
3HAUAITH KOOPAMHATH 1HIITOTO KiHId IILOTO BiApisKa, AKIIO:

1)H (1;-1), M (3; 3);

2)P (-1;-2), M (—2; —3).

Touka C (7; 9) € cepenunoio Binpiska AB. 3HAWIITL KOOPAWHATH TOY-
K1 B, AKII0 iHIIINE KiHeIlb JaHOTr'o BiApidKa Mae KOOpIu-
HaTH (2; 5).

Tourka O € cepemmHo0 Bimpiska AB. 3a KoopamHATaMU
IOBOX MAaHWX TOYOK SHAUAITH KOOPJAMHA-
T TpeThol Touku. IlepemasioiiTe B 30-
IIUT Ta 3alI0OBHITH TAOJIUIIO 2.

qr.orioncentr.com.ua/hj8Ya

Tabauus 2
Tourka A| (1;4) | (4;-6) 5;-2) | (3;7)
Toura O | (—2; —1) (-6; 8) (-4;0) | (-1;4)
Tourxa B (-4;6) | (3;-3) | (2;0) (1;-4)
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65°. 3HANAITL KOOPAMHATU CePEIUH CTOPiH TpukyTHUKa ABC, AKIII0:
1) A (=3; 3), B(6; 6), C (3; —3);
2)A (2;-3), B(3;0),C(-1;-2).
fAxa goB:xkuHa Memianu BM gaHOrO TPUKYTHUKA?

66°. 3HaKAITL KOOPAMHATY CePeanH CTOPiH TpukyTHUKa TOP, AKIIO:

B] T (2; 3), O (-1; 0), P (2; -3).

fAxa qoB:xkuua megianm OM HaHOTO TPUKYTHUKA?

67°. IlobymyiiTe mapajesorpaM 3 BePIINHAMY B JaHNX TOUKAX:
1)A(-4;1), B(0; 5), C(3; 0), D (=1; —4);
2)A (—2;4), B(-6; 12), C (—2; 16), D (2; 8).
AKi xoopauHATH Mae TOUKAa IIepeTUHY Horo giaronaei?

68°. IloOynyiiTe mapajejorpaM 3 BeplIIMHaMH B faHuxX Toukax: A (1; —2),
B(-4;-1),C(2;1), D (-1; 0).
Sxi KoopamHaTU Mae TOUKa MepeTUHy Horo miaroHasiein?

69°. Ilpsama a TPOXOAUTHL Uepes IEHTP KoJia i HmepeTrHAE HOoTro B TOUKAX

A i B. 3HaliiTh KOOPAWHATH IIeHTPAa KoJIa, AKII0:
1)A(=5;2), B(1; -4); 2)A(5;-2), B(-1;4).

70°. TIpaMa p TPOXOAUTH Uepes3 IEHTP KoJa i mepeTHHAE HOro B TOUKAaX
I C(5;2)iT (-1; —4). 3HaiigiTs KOOPAWHATHU ITeHTPa KoJIa.

71. IIBi BepIIuHU KBaapaTa MalOTh KOOPAMHATH:
1)(0;0)i(1;2); 2)(-1;-1)i(2;0).
AKi xoopamHATH MOKYTE MAaTH IBi iHIIII ioro BepiuHu ?

72. MoBenits, 1o TpukyTHUK ABC € piBHOOEIpEHUM, AKIIO:
1)A(-3;3),B(6;6),C(3;-3); 2)A(2;-3),B(3;0),C(-1;-2).
3. HosexiTh, 1m0 TpukyTHuk MPT € piBHOGempenum, akmo M (—1; 1),

. P(2 3), T (2; -1).

4. ToBeniTh, 110 TPUKYTHUK ABC € IPAMOKYTHUM, SIKIIIO:
1) A (0; 0), B(1; 2), C (3; 1);
2)A(5;1), B(7;2),C(9;-2).

75. HoBenitsb, mio TpuKyTHUK PMT € npaAMOKyTHUM, AKIo P (—2; —1),
M (0; 1), T (0; —3).

76. Bigcranp midk Toukamu A i B gopiBHIoe d. SHAKIITE X, AKIIO:
1)A(2;3), B(x;1),d=2;
2)A (-1; x), B(3; 2x),d = 5.

77. Bigcraub mixk Touxamu P (5; x)i T (2; 4) nopisuioe 3. Homy mopiBHIOE X ?

78. Ha ocax KoopauHAT 3HAWIITh TOUKM, PiBHOBiAAAeHI Big ABOX mJaHUX
TOYOK:
1)(-1;1)i(3; 8); 2)(2;-1)i(=2;1).
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79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Buznaure J0OBKHMHY CTOPiH TPUKYTHUKA 3a KOOPAWMHATAMM CEPEIH
Horo cTOpiH:
1) (55 1),(9;4),(9; -2);  2)(1; 1), (-1; 1), (1; —2).

I Bi BepIIuHY IPAMOKYTHOTO TPUKYTHUKA MalOTh KOOPAUHATH]:
1)A(2;5),B(3;2); 2)A(1;4),B(9;6).

Yu MmosKke Tpers oro BepiuHa Mictutucda B Touti: C (8; 8), D (9; 4),
O4;-1), M (8;7)?

SHaWAITE IJIOIY KBajapaTa, 3HAIOUM KOOPAMHATHU JBOX CYCiIHiIX #oro
BepIINH:
1)(352),(8;7);  2)(4;-1), (15 2).

3HAUAITH IJIOITY KBaJpaTa, 3HAIOUM KOOPAUHATH ABOX IPOTUICKHUX
ioro BepInuH:
1) (35 5), (15 -3);  2)(=2; 2), (105 -3).

Touku P, @ i T pinare Bigpisok AB Ha YOTUPHU PiBHI YacTHHWU.
3HaUAiTL KOOPAWUHATH ITUX TOUOK, TKIIO:
1)A(=5; 2), B(=3; -6); 2)A(1;3), B(9;—17).

SHAUIITL JOBKUHY MeJiaH TPUKYTHUKA 3 BEPIIINHAMU B TOUKAX:
1)A(2;-1), B(-1;3)iC(=3; 1);
2)K (0; 0), L (6;4)i M (10; 26).

KoopauHaTty TOYKH MepeTHHY JdiaroHaJjiel mapaJjiejorpaMa J0PiBHIO-
I0Th CepeaHiM apu(pMeTUYHUM BiIIMOBIiTHMX KOOPAMHAT IIPOTHJIENK-
HUX BEePIINH IapaJjeaorpama. JloBemiTs.

3HalIiTh KOOPAWMHATH TOUKMU IEPETUHY AiaroHajeil i ueTBepToi Bep-
muHY napaJeaorpama ABCD, AKII0 BiZoMi KoopaAuHATH TPHOX HOTO
BEPIIIUH:

1)A(-2;-3),B(3;1),C(-1;2); 2)A(-2;4), B(—6;12), D (2; 8).

3HaNIiTh KOOPAMHATH YeTBEPTOI BEPIIINHY IIapajiejorpaMa 3a KOOPIou-
HaTaM¥ TPhOX MOTr0 BEPIIUH:
1)A(2;5), B(8;13),C(16;9); 2)A(0;0), B(1;2),C(3;1).

fAKi KoopamHATH Mae YeTBepTa BeplinHa MPAMOKYTHUKA, AKIIO TPU
MOT0 BEPIIINHU, B3ATI ITOCIiJOBHO, MAIOTh KOOPAMHATI:
1) (8;7),(2;5), (35 2); 2)(4;-1), (15 2), (-1;0)?

SIKy nOBXMHY Mae cepefiHs JiHia Tpanenii ABCD (AB || CD) 3 Bepu-
HaMH B TOUKaX:

1)A(=5;0), B(0;5),C(3; 0)i D (-1; —4);

2)A(1;-4), B(-1;-2),C(2;1)i D (5; =2)?

3HaiAITh KOOPAMHATH IIeHTPa KOJa, OIICAHOIO HABKOJIO TPUKYTHUKA

3 BEPIIIMHaMM B TOUKAaX:
1)A(1;1), B(2;3)iC(5;—-1); 2)A(-1;6), B(-5;38)iD (-2;-1).
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91*,

92*.

93*.

94*,

95*.

Sxuii KyT yTBOpIOE Bimpizok AB 3 ToJAaTHOIO IIiBBiccio abcIuc, IKIMO:
1)A(0; 2), B(=2;4); 2)A(-1;-3),B(4;2)?

Hosexnits, 1m0 cyma abciuc (OpAMHAT) cepequH CTOPiH TPUKYTHHKA
IopiBHIOE cyMi abciiuc (OpAUHAT) HOTO BEePIINH.

Yu MoKHA ONHO3HAYHO 3aJaTH NPAMOKYTHUK KOODAWMHATAMU OBOX
MOoro BEPIIUH i TOUKY IIEPETUHY MiaroHAaJIel, SKIO JaHi BepIINHY €:
1) mportunesxxkuumu; 2) cycigaiMmm?

Bigmosias oOrpyuTyiite.

SKIio mpoTHiEKHI BEPIIMHU YOTHPUKYTHUKA MAaOTh KOOPAWHATH,
Taki 1m0 cyma abciuc i cyma opauHAT OAHiel mapu BePIINH AOPiBHIOE
BiITIOBiAHUM cyMaM ApPyTol mapu BEPIIIUH, TO TAKNH YOTUPUKYTHUK —
napaJjesiorpam. JloBeaiTs.

Cepenunu 6iYHMX CTOPiH Tpamellii MaTh piBHI opauHaTu (abciucu).

MpoABiTL KOMNETEHTHICTbL J

96. Ak ma mamepi B KJIITHHKY MOOyAyBaTH BiApi3oK

97. OcHOBY ApabuHU 3aBAOBXKKHN 6 M BiICyHYTO Bif

98. Ha mamepi B KIiTUHKY JaHO BiApi3oK 3 KiHIAMU

e N
99. BepuinHy TPUKYTHUKA MICTATBCA y BYy3Jax
citku. IIpoBeniTs fioro Mmemianu, He BUKOHYIO-
Yy BUMipiOBaHb. UM 3aBiKAM TOUKA IIEPETUHY
MenmiaH Oyme mMicTuTuca y BysJii citku? Bigmo-
BiJIb IIOSICHITE.
L Y,

100. IBa TypucTu, ki mepebyBajiu Ha BiacTaHi

av2, a\/g, AKINO @ — JOBXKKMHA CTOPOHU: 1) of-
Hiel KIiTUHKY; 2) IBOX KJIITUHOK?

crinm ma 1 M. Ha cKilIbKM MeTpiB 3HUBUTHCA
BepXHi¥ KiHemnb ApabuuHm, AKIIO OCHOBY Biacy-
HyTH Bifg crinu e Ha 0,5 m? Pos3B’a:KiTh 3amauy,
CKOPHUCTABIIINCH CUCTEMOIO KOOPAUHAT.

y BysJsax ciTku. Yu 3aBxkau fioro cepeauua oyme
MicTuTHCS Y BY3JIi ciTKu?

100 M omuH Bix OOHOTO, OAHOYACHO IOUYJIH
BUTYK KepiBHUKA rpynu. Ha akiit matimen-
mIifi BimcTraHi Big KOMKHOTO 3 HUX Mir OyTu
KepiBHUK Yy MOMEHT BUI'YKY, AKIIO TOYHO
mocepennHi MisK TypHCTaMHU CTOITH JIEpPEBO,
AKe B o0xBari mae 2,5 m?
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§ 2. CUHYC, KOCUHYCITAHTEHC
KVYTIB BIJ1 0° 10 180°.
OCHOBHI TOTOXHOCTI

. gr.orioncentr.com.ua/un3Rm
1. KyTy Ta ognHn4He niBKONO

Cutyauia. BaTbko BUPILLMB yCTAHOBUTN COHSAYHY MaHeNb
Ha paxy ceBoro 6yauHky. LLlo6 naHenb oTpumyBana Makcu-
MYM COHSIYHOrO CBIiTNa, BiH Mae po3taluysaTtu il nig NeBHUM
KYTOM [0 FOPU30HTY, OPIEHTYIOYMCb Ha KyT nignomy CoHug
BNiTKy. Mloro goHbka lpuHa 3’acysana, Wwo B YKpaiHi B AeHb
NiTHBOr0 COHUECTOSHHSA, 21 yepBHs, CoHUge carae HanBuLOI
TOYKM Ha HeBoCxuni N NiGHIMAETLCS HA MakCUMaslbHO MOX-
NMBY BUCOTY Haj, rOPU30HTOM, a8 MakCUMasbHUI KyT Nigno-
My o CTaHOBUTb 62°-63°. OTxe, NnaHenb Tpeba MOHTYBa-
T nig, kytoM 90° — o O rOpU30HTY, 60 COHSYHE CBITNO Mae
NPOXOANTW NepnenHaukynspHo Ao nadeni. CuH IBaH ckasas,
L0 32 UMW JAHUMW BiH MOXE BM3HA4YUTU, Ka MakCMasb-
Ha YacTKa COHAYHOro CBiT/1a noTpanaaTMMe Ha nadens. Ona
LbOro BiH 3HaMLIOB CUHYCK KyTiB 62° i 63°: sin 62° ~ 0,88, a 90°- ¢,
sin 63° ~ 0,89.

Axuii MakcuMaJbHUI BiJCOTOK COHSAYHOI'O CBiTJIa

MOJKe IIOTPAIlUTU Ha COHAYHY IIaHeJIb 3a TaKOro ii

posmitmeHHs?
\a

Bin88 % n089 %.

Hoci Mu posriiAagany CUHyC, KOCUHYC i TaHTeHC
TOCTPOTO KyTa AK BiTHOIIIEHHA BiIITOBiAHUX CTOPiH
OPAMOKYTHOTO TPUKYyTHUKA. [lamo iMm o3HaueHHA
nasa 0yab-axoro Kyra Big 0° mo 180°. Il 1150r0 BU- 1
KopucTtaeMo cucremMy KoopauHat XOY. o

¥V 1iIl uBeprax cucremu Koopauuat XOY mpo- ol x
BeJIeMO IiBKOJIO i3 IEHTPOM y IOYATKY KOODAMHAT X =COSO.
i pagiycom R = 1 (max. 20). Take nmiBkoso HasuBa- Y =S¢
I0Th 00uHUYHUM. Bygemo BigkIagaTé KyTu Bij Man. 20
momatHol miBoci OX mpoTHM PyxXy TOAMHHUKOBOIL
crpinku. Hexait ZAOB = o, — rocTtpuii i Touka B
(xkimens pagiyca OB) mae KoopauHaTu X i y. IIpo- B(x; y)
Begemo BK | OX (mau. 20). 1

Y npamoryTHOMYy TpuKyTHUKY OBK rimore- y \OL
Hy3a OB =1, a KaTeTu JOPiBHIOIOTHL KOOPAUHATAM K X |0
x iy Touku B. 3HaueHHA Sin o, cos a i tg o Bupa- x

y
2

YA

YA

3MMO Yepes KOOPAUHATH TOUYKHU B:

20 )
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. x
sina =£=y, cosa.=—=x, tga =£.
1 1 x
3a mumu GopMyJIaMu MOYKHA BUBHAUYUTHU CUHYC, KOCUHYC i TAHTEHC TYIIO-

ro kyra (maJi. 21).

m k1o pagiyc oAMHEUYHOTO MBKOJIA YTBOPIOE 3 TOAATHOO MiBBiccio OX
. KYT O, TO:
sin o JOpiBHIOE OpAUHATI KiHIIA I[HOTO pajiyca;
COs oL JOPiBHIOE abciuci KiHIIA I[LOTO pagiyca;
tg o, mopiBHIOE BiTHOIIIEHHIO OpIMHATH H a0CIicH KiHIId IIhOTO pajaiyca.

. Yomy cuHycH Tynux KyTiB — JOAATHI, 8 KOCUHYCH
1 TaHTeHCH — Bixg eMHi?

\a

Tomy 1110 OpAMHATY TOUOK Y APYTiii UBEPTi —
IOmaTHi, a abcucu — Bix’eMHi.

3apava 1 | CxkopucraBIInch OJUHUYHUM MiBKOJIOM, HOOYAViiTe KYT, CUHYC

. 2
SIKOT'0 JOPiBHIOE 3

Po3B'a3aHHA IIpoBegeMo omvHMYHE IIIBKOJIO i3

YA
IEeHTPOM y modyaTKy Koopauuat (mana. 22). Ilosua- B
. 2 1 C B
yumo Ha oci OY TouKy C(O;gj . Yepes Toury C mpo-

Begemo npamy I: [ || OX. Bona neperHe ofuHuYHe A
MiBKOJIO B TOUKaxX B i B, opAuHAaTH AKUX JOPiBHIO- 0 C(O' 2) X
2 . 3

10Tb — . CmonyunBmu Touku B i B, 3 I04aTKOM KO-
3 Man. 22

OPJIMHAT, OEePKUMO ABa KYTHU, CHHYCU IKUX JIOPiB-
2
HIOIOTh gz roctpuii — ZAOB i rynuit — ZAOB,.
2. 3Ha4eHHs sin o, cos o i tg o anga kyTtiB 0°, 90°i 180°

- Ak smaiiTu 3HaUYeHHA Sin o, cos o i tg o mIa RyTiB
- 0°,90°1180°?
\§

3a AOIIOMOT'OX0 OMMHUYHOT'O miBKoOJIA.

ITobyayemo ofuHUYHE MiBKOJIO Ta IIPOBeaeMo B HboMy pagiycu OA, OB i
OC. Bouu yreopiooTs KyTu 0°, 90°i 180° 3 momaTHoio miBBiccio OX (mai. 23).
3anuiiemMo JBoMa crrocobamMu KoopauHaTu ToUuok A, B i C (Tab. 3).

(21
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A
Y B0; 1)
180°
C(-1;0 A(1;0
( ) o >( Man. 23
0 X
Tabruusa 3
Koopaunatu Tourxa A Touxa B Touxa C
I crmocio A(1;0) B(0; 1) C(—1;0)
II cmmoci6 A(cos 0°; sin 0°) | B(cos 90°; sin 90°) | C(cos 180°; sin 180°)
Topmi: sin 0° =0, sin 90° =1, sin 180° =0,
cos0°=1, cos 90°=0, cos 180°=-1,
tg 0°=%:O, tg 90° — me icuye, tg 180°:%=O.
rE] Aximo o = 90°, To tg o He icHYyE, ocKimbKEU tg 90° = l, a Ha HYJb JiIATH
5 | He MOJKHA. 0
3anam’araure! \
3HaueHHd Sin o, cos o i tg o ama Kytis 0°, 90° i 180° (Tabd. 4).
Tabruusa 4
o 0° 90° 180°
sin o 0 1 0
cos o 1 0 -1
tga 0 He icHY€E 0
7

3apaya 2 | ToBeniTsh, 110 AJIA OyAb-aK0ro KyTa o Big 0° 1o 180° BUKOHYIOTE-

cs HEPiBHOCTI:
O0<sina<1l, —-1<cosac<l.

14 . . .
Po3B'A3aHHA  Koopaumaru x i Y TOUOK OJMHUYHOTO IIiBKOJIA 3MiHIOIOTHCA
BMexax: 0<y<1,-1<x<1.0crimbrkuy =sina, x=cosa, 0 0<sina <1,
—1<cosa<l.

3. OCHOBHI TOTOXHOCTI, LLLO NOB’A3YI0Tb SiN o, COS o i tg o

Bu 3naere, 110 3a 03HaUeHHAM tg o = LA ,ay=sin a, x = cos a. 3Bigcu:
X
sina,
tg a=
cosa

22
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Hexail x i y — xKoopauHATU TOUKYU B OQUHUYHO- YA
ro miBkoJja (man. 24). I3 TpAMOKYTHOT'O TPUKYTHH- B(x; y)
ka AOB opep:kumo: y? + x2 = 1. OckinbKu y = sin a, 1
X = COSs O, TO: y
o
in2 2 — . T
sin?a + cos?a = 1. olx 4 x
3apava 3 | OGuuciTh 3HAYEHHS COS o i tg o, AKII0 Man. 24

sina =i 190° <a <180°.
13

P03B'A3aHHA | Ockinbru sin? o + cos? o = 1, To coso =+V1-sin’a . ¥V dop-
MYJIi IJ1s cos oL OepeMo 3HaK «—», 00 3a YMOBOIO KYT 0. — TYIIUHA, 4 KOCUHYCH
TYIHUX KYTiB — Big eMHi.

OnmepsxuMo:

144
coso=—J/1-sin*a=—,[1-
“= “= \/ 13 \/16

sino.
tg a= :
cosa 13 [ 13] 12°

1) sina.=+/1-cos® o mna 6yab-axoro Kyra o Bix 0° mo 180°;
2) cosa =+/1-sin® o , KO KyT 0L — roCTPHIi;
3) cosa =—/1-sin’a , KO KyT 0. — Tymuii.

4. ®opmynu 3BeACHHS qgr.orioncentr.com.ua/fAWVB

Sk sHaWTHU 3HAYEHHS Sin o, cos a i tg o gma Tynux
KyTiB?

(

Yepes BigmoBigHI 3HaUeHHA Sin o, cos a i tg a
TOCTPUX KYTiB.

IIpoanamizyemo MaaioHOK 25.

Hexait ZAOB, = o — Tynwmii, ToAi YA
ZA OB, = 180° — a — rocrpuii. Bigkia-
nemo Bim momartuol miBoci OX ZAOB = B,(x,;3Y,) B(x; y)
= LA OB, = 180° - a. IIposememo A o A
BK 1 OXiB K, | OX. IlpamMoKkyTHi Tpu- 1] J180° o 180°-al 175
xyrauxn OBK i OB,K, — pisai sa rimo- kK, 0 K x

TeHy30I0 ¥ TOCTPUM KyToM. I3 piBHOCTI
TPUKYTHUKIB BUILINBaE, mo OK = OK |,
BK =B K, T00T0: X ==X, Yy = Y.


http://qr.orioncentr.com.ua/fAWVB

Po3pin 2

Tonxi, ockinbku sin (180° — o) =y, sin o = y,, TO:

sin (180° — a) = sin a. 1)
Ocxkisnbku cos (180° — a) = x, cos o = x, TO:

cos (180° — o) = —cos a. (2)
IMTominueiu mousmenso piBaocTi (1) i (2), ogepruMoO:

tg (180° — a) = —tg a. 3)

Opep:raHi TOTOXKHOCTI Ha3MBAIOTH YopMmy.iamu 36edeHH s, 60 BOHU T03BO-
JIIOTH 3BOJAUTHU CUHYCH, KOCUHYCH 1 TAHT€HCHU TYNIUX KYTiB J0 CUHYCiB, KOCHU-
HYycCiB i TaHreHCiB rocTpux KyTiB. € @1 inmri ¢hoopmysiu 3BeieHHA, IKi Bu Oymere
BUBYATHU Y CTAPIIUX KJacax.

ﬁ] ®@opmyau 3BeJeHH MOKHA 3aCTOCOBYBATH fAK 3JIiBa HAIIPaBo, TaK i
cIpaBa HaJiBo.

3apava 4 | O6uwmcaits: 1) sin 120°; 2) cos 135°; 3) tg 150°.

Po3B’A3aHHA | 3acTocyemo popmynu 3BeeHH:

NG

1) sin 120° =sin(180°~120°) =sin 60° =~

2

2) cos 135° = —cos(180°-135°) =—cos 45° = —7;

N

3) tg 150° = —tg(l80°—150°) =—-tg 30°= 3

E] IITo6 3HaliTH CMHYC, KOCUHYC i TAHTEHC TYIIOTO KyTa, 3BediTh IX 10 CH-
HyCa, KOCHHyCa i TaHTeHCa TOCTPOTO KyTa, CKOPUCTABIINCH TOTOMK-
HOCTSIMM:
sin (180° — a) = sin a,
cos (180° — a) = —cos a,
tg (180° — o) = —tga.

dAK cuHyYC i KOCHHYC TOCTPOro KyTa, OiJIbIIIOTO
3a 45°, BUpa3uTu uepes3 CUHYC i KOCUHYC KyTa, MeH-
IIoro Bix 45°7?
=

CropucraTuca TAaKUMU TOTOXKHOCTSIMU:

sin (90° —a) = cos a,
cos (90° — a) = sin a..

Hanpurnan:
sin 80° = cos (90° — 80°) = cos 10°;
cos 75° =sin (90° — 75°) = sin 15°.

OCHOBHIi TOTOKHOCTi, PO3TJIAHYTI B IIbOMY IIaparpadi, HaBegeHo B Tab-

Jaurii 5.
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Tabaruus b

ToTo:xHOCTI 3acrocyBaHHS

sina 3a ofHiel0 3 BeITMYUH — Sin o, cos oo uu tg o —
tga= ’ 3HAXOAMMO JBi iHIIII BeJIUYHHA.

cosa
sin? o+ cosa = 1 CrpoIiyeMo BUpasu

sin (180° —a) =sin o, |3HaAXOAMMO CUHYC, KOCUHYC i TAHT€HC TYIIOTO
cos (180° — a) = —cos o, |KyTa. CuopoIiryemMo Bupasu

tg (180° —a)=—-tg a
sin (90° — o) = cos a, 3HaAXOAUMO CUHYC i KOCUHYC IroCcTPUX KYTiB,

cos (90° —a) =sin a II10 TOTIOBHIOIOTH OJTUH OJTHOTO IO IPAMOr0 KyTa.
CrpoIiyeMo Bupasu

DlizHanTecsa Ginble j

1. Kpim cuHyca, KOCuHyca 1 TaHreHca KyTa o, € We KOTaHreHc kyta o. lNosHa-

. COS o cos a
yaloTb: ctg a. Lle BigHOLWEHHSA , TOOTO ctgo=—

sin o sin o

. 3BepHiTb yBary: ctg 0° i

ctg 180° He icHyIOTb, Ockinbkn ctg 0° :% i ctg180° =%1 , @ Ha HYJb Oi/INTU HE MOXHA.

BxuBaloTb cneuianbHi HA3BM 1 MO3HAYEHHNA ANS BENNYMH, 0OEPHEHUX A0 CUHYyCca
1 KOCUHYyCA.

KocekaHcom Ha3nBaloTb BEIMYMHY, 0GEPHEHY 10 CUHYCa: COSEC o, = , ace-

nao

KaHCOM — BEJINHNHY, o6epHeHy A0 KOCUHYCa: SseC a = o
COSs o

2. Cnenkanb 3iHaipa IBaHiBHa (1931-2008) — BupatHa
BYEHA B rajysi METOAMKMN HaBY4aHHS MaTeEMaTMKM B 3akagax 3a-
rasbHOI CepenHbOl | BULLOI OCBITU, MepLUA XiHKa — AO0KTOP HayKk i3
uboro daxy B YkpaiHi. [Nepwi 3 ii 4oCnigXeHb CTOCYBaNNCS KyJlb-
TYPU TPUrOHOMETPUYHMX 064YmcneHb. 3. |. CnenkaHb 6yna ogHielo
3 NPOBIAHNX PO3POBOHUKIB | PO3POOHULL CTaHAAPTIB MaTeMaTuny-
HOT OCBITW, aBTOPKOIO MiAPYYHUKIB 4191 YHHIB | CTYAEHTIB, NOCIOHN-
KiB OJ191 BYUTENIB.

l CnoBHUYOK J
s

»[E | Ykpaincbka Amdraiiiceka/ Himeuska/ ®dpannysska/
L English Deutsch Francais
CHUHYC sine Sinus, m sinus
KOCHHYC cosine Kosinus, m cosinus
TaHTEHC tangent Tangens, m tangente

gr.orioncentr.com.ua/62Sbi
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MpurapaiTe ronoBHe J

1. ToSACHITb, WO Take CUHYC, KOCMHYC i TaHreHc ang kyrta Big, 0° o 180°.

2. 1ns 9KOro KyTa TaHreHc He iCHye 1 Yomy?

3. YoMy CMHYCK TynuX KyTiB 00AATHI, 8 KOCUHYCU 1 TAHFEHCU — BiO’EMHI?

4. Ha3sBiTb 3Ha4YeHHs cuUHyca 1 KocuHyca ans kytie 0°, 90°, 180°.

5. Ha3sBiTb 3Ha4eHHs TaHreHca ans kytis 0°i 180°.

6. MMOACHITb TOTOXHICTb: Sin? a + cos? o = 1.

7. MosicHiTb, YoMy pgnsa Oyab-akoro kyta Big 0° go 180° BWKOHYIOTLCS PIBHOCTI
sin (180° — o) = sin a,, cos (180° — a) = —cos a, tg (180° — a) = —tg a.

8. MosACHITb, 9K BUPA3UTU CUHYC i KOCUHYC FOCTPOro KyTa, 6inbloro 3a 45°, yepes Kocu-

HYC i CUHYC KyTa, MEHLLOro Bif, 45°.

VcHe TpeHyBaHHA |

O0uucIiTh:
1) 136° + 44°; 143°+ 37°; 109°+ 71°; 122°+ 58°;
2) 26° + 64°; 53°+ 37°% 29° + 61°; 42° 4 48°,

Po3B'sxiTb 3apayi

101". Yu moske Ha OMMHMYHOMY IIiBKOJi: 1) abciica TOUKH JOPiBHIOBATH:
2; 0,5; —1; 2) opauHara Touku gopisuosatu: 0,8; 1,4; 17

102", Pagiyc ofMHMYHOIO IIiBKOJIA YTBOPIOE 3 JoAaTHOIO HiBBiccio OX KyT o.
Yu npaBUIBLHO, ITIO Sin o, JOPiBHIOE:
1) abcmuci kiumsa pazgiyea;
2) opauHAaTi KiHII" pagiyca;
3) BiAHOIIIEHHIO OPAUHATH ¥ abciycy KiHma pagiyea?

103'. Pazmiyc omMHMYHOTO IIiBKOJIA YTBOPIOE 3 JOoAATHOIO IIiBBiccio OX KyT a.
Yu mpaBUILHO, ITIO COS O, JOPiBHIOE:
1) abemnuci ki pagiyca;
2) opauHaTi KiHIA pazgiyca;
3) BiZHOIIIEHHIO OPAUHATH ¥ abciucu KiHma pagiyea?

104", Pagiyc ofMHMYHOIO IIiBKO0JIA YTBOPIOE 3 JOAaTHOIO HiBBiccio OX KyT .
Yu npaBUJIbHO, 1110 tg oL JOPiBHIOE:
1) aberuci KiHIsa pagiyca;
2) opauHAaTi KiHIla pagiyca;

3) BifHOMIEHHIO OpANHATH i abcuucy Kinmsa pagiyca? Y 4 N( )
x5y
105", PosrisubTe ManioHOK 26. Uu mpaBUILHO, IIIO:
1) x =sin o 4) y = cos a; 1 y
2 5) X -t z
) x =cos a; ) —=tg a; RED 5{
3)y =sin a; 6)£=tga‘7
’ x ¢ Man. 26
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106'.

107'.

108'.

109°.

PosraaubsTe mamdionok 27. Uu nmpaBUILHO, II10:

1) tgoczc?sa; 4)sina —cos o =1;
sina

2) tgoczsma; 5)sin? o + cos? o = 1;
cosa

3)sina+cosa=1; 6)sin?a—cos?a=1? v A
Yy npaBUILHO, IT0: N(cosa; sina)

1) sin (180° — o) = cos a; 1 2

2) sin (180° — o) = sin o ol® |
3) cos (180° — o) = cos a; O|cosaq x
4) cos (180° — o) = —cos a3 Man. 27

5)tg (180° — o) = -tg a;
6) tg (180° - o) =tg a?
Yu npaBUJIbHO, III0:

1) sin (90° — ) = cos a3
2)sin (90° — o) =sin a;

3) cos (90° — o) = cos a;
4) cos (90° — o) =sin a?

Ha mamiouky 28 300pakeH0 OSUHHUUHE
OiBKOJIO.

1. HasBiTh abciucu ¥ opAMHATH TOYOK
B,CiD.

2. Naiire HAsBu (a, B, Y) KyTam, 1110 yTBO-
POIOTH 3 JomaTHOIO miBBiccio OX pamiy-
cu OB, OCiOD.

3. BupasiTh 3HaUeHHA CUHYCA, KOCUHY-
ca ¥ TaHTeHca ITUX KYTiB uepes3 KoopauHaTu Touok B, Ci D.

gr.orioncentr.com.ua/axG8R

b

1 3
of 2.2 7 7]
2 2

0]

Man. 28

Ha maaionry 29 300pakeHo OZMHNYHE IIiBKOJIO.

1. HassiTh abcmucu i opguHaTi TouoK K i L.

2. HaiiTe Ha3Bu (0., f) KyTaM, 110 YTBOPIOIOTH 3 IOAaTHOIO HiBBiccio OX
paxiycu OK i OL.

3. BupasiTh 3HaUeHHA cUHYyca, KOCUHYCAa I TaHTreHca IIUX KYTiB uepes
KoopaumHaTy Touok K i L.

(27
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Man. 29

111°. 1. HassiTh pagiyc OIZMHHUYHOTO
miBkosa (Maia. 30), 110 yTBOpIOE YA B(0; 1)
3 pomaTtHoIo miBBiccio OX KyT: 0°, ’
90°, 180°.
2. 3anunriTh 3HaUeHH: a) sin 0°, C(-1; 0) A(1; 0)
sin 90°, sin 180°; 6) tg 0°, tg 180°. >

112°. 1. HassiTe pagiyc OZUHUYHOIO Mar. 30
niBkoJsa (man. 30), 110 yTBOPIOE
3 momaTtHoio miBBiccio OX KyT: 0°,
90°, 180°.
2. 3anunrite 3HaueHHsa: cos 0°, cos 90°, cos 180°.

113°. HakpecaiTs cucTeMy KOOPAUHAT, Y3SBIIIN 3a ONUHUIIIO JOBKUHU Bif-
pisox 3aBmoB:KKU 5 cM. I[TobyayiiTe y I i II uBepTaAX ofuHUYHE IIiBKOJIO
i3 IIEHTPOM y MOYATKY KOOPAMHAT.
1. 3a DOIIOMOro0 TPAHCIIOPTHPA IIO3HAUTE HA OJUHWYHOMY IIiBKOJL
Touku A, B, C, D, E Tak, o6 Kytu Mixk pagiycamu OA, OB, OC, OD,
OE i nomatHoto nmiBBiccio OX mopiBHIOBaau Bigmosiguo 35°, 70°, 115°,
130°1i165°.
2. 3a momoMororo JiHifKY sHalAiTh KoopauHaTu TouoK A, B, C, Di E.
3. 3HaligiTh HAOAMKeHe 3HAUEHHA CUHYyCa, KOCUHYCA i1 TaHTeHCa [JId
KyTtiB 35°, 70°, 115°, 130° i 165°. HakpecaiTs y 30IIUTi Ta 3alIOBHITH

TabInIIo 6.
Tabauus 6
a 35° 70° 115° 130° 165°
sin o
coSs O
tga

114°. fdxwuii 3mak MmaioTh sin a, cos a i tg a, axmo 0° < a < 90°? Bigmosiab
HOSCHITB.

115°. fxwmii sHAK MaTh sin o, cos o i tg o, axigo 90° < o < 180°? Bigmosias

HIOACHITE.

28 |
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116°. Hakpecairs y 3ommuTi Tabauiio 7. Y TabJauIll IOCTABTE 3HAK «~+» , AKIIO
sin o, cos o abo tg oo — momaTHUIA, i 3HAK «—», AKIIO BiJ’ e MHMIA.

Tabauus 7
a 0° <a <90° 90° < o < 180°
sin a
CoS QU
tga

117°. TocTpuM YU TYIIUM € KYT O, TKIIO:
1) #ioT0 KOCHHYC Bix’€MHUIL;
2) 0r0 KOCHMHYC JOTaTHHI;
3) #oro TaHreHc Bix eMmHMit?
Bignmosigb moscHITE.

118°. TocTpuM YU TYyOouM € KyT O, AKIT0: 1) f1oro TaHTeHC AomaTHUI; 2) fioro
KocuHyc Bix’emuunii? BigmoBigb mMOACHITE.

119°. O0unciiTe:
1) 3 cos0°—2sin 90° 2)4sin 0°—-5cos 180°; 3)6sin 90°—-3tg 180°.

120°. O0uucaite: 8 sin 180° + 2 cos 90°.

121°. 3uaiigits sin o, AKIIO:
cosa=-1; 2)cosa=0; 3)cosa=1.

122°. 3uaigiTe cos o, AKIIO:
)sina=1; 2)sina=0.

123°. O0uucIiTh:

1) sin? 9° + cos? 9°; 5) —(sin? 15° + cos? 15°);
2) sin? 109° + cos? 109°; 6) —(sin% 115° + cos? 115°);
3) sin? 22° + cos? 22°; 7) —sin? 92° — cos? 92°;

4) sin? 172° + cos? 172°; 8) —sin? 45° — cos? 45°.

124°. O6uucaiTh:
1) sin? 20° + c0os220°; 2) —sin? 100° — cos? 100°.

125°. CupocriTs Bupas:

1)1 +sin2a+cos?a; 8)—1+cos?a; 2108
1= " cod? o
9) 1-cos"a 2 ;

2) 1 —sin? o + cos? a;

sina-1"
) 1-sin’a - ~
3) 1 + sin® o — cos® ai; 10 a1’ qr.orioncentr.com.ua/uyYSk

4) -1 —sin? o + cos? a;
5) 1 - sin? a;

6) 1 —cos?q;

7) -1+ sin? a;
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126°.

127°.

128°.

129°,

130°.
131°.

132°.

133°.

134°.

135.

136.

137.

CmpocriTh Bupas:
1)1 —sin? o — cos? a;
2)sin? o — cos? a + 1;
3)sin?a — 1;
4)cos?a — 1.

CmpocriTh Bupas:

1) sin (180° — a); 4) cos (90° — a);
2)tg (180° — o); 5) cos (90° — a) — sin a;
3) cos (180° — o) + cos a3 6) sin (90° — a) + cos .

CupocriTh Bupas:

1) cos (180° — a);

2) sin (90° — a);

3) cos (90° — a) — sin (180° — o).

Bupagzite cunycu kytiB 110°, 125°, 150°, 165°, 176° uepes cunycu
ToCTpUX KYTiB.

Bupasits curycu KyTiB 91°, 92°, 93° uepes cuHycHU rocTpuX KyTiB.

BupasiTes xocunycu Kytis 105°, 120°, 122°, 145°, 160° uepes KocuHY-
CU I'OCTPUX KYTiB.

Bupazite Kocurycu KyTiB 93°, 94°, 95° uepes KOCHHYCH TOCTPHUX
KYyTiB.

CupocriTh Bupas:

1) 3sin (180° — o) — 2sin (180° — a);
2) tg (180° — a) - sin (90° — a);

3) sin (180° — a) + cos (90° — o).

CupocriTh Bupas: sin (90° — o) + cos (180° — o).

Yu Mo:xkyTh cuHycC 200 KocuHyc KyTa Big 0° mo 180° nopiBHioBaTHU:
1) —0,6;

2) 0,8;

3)3?

BigmoBiab mosicHiTE.

Yu Moske TaHTeHC KyTa TOPiBHIOBATH:
1)8;

2) 0,01;

3) 200?

BigmoBiapb mosicHiTE.

0, — KYyT TPUKYTHHKA. IKi 3 BesmuuH sin o, cos o, tg o0 MOKYTEH OyTH
BiI’eMHUMHU Ta 38 AKUX YMOB?
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138.

139.

140.

141.

142.

143.

144.
145.

146.

147.
148.

149.
150.

CropucraBIiuch MaJIOHKOM 31, OO PYHTYI-
Te TBEePAKEeHHS:

1) axio KyT o 36iabiryerbeda Big 0° mo 90°,
TO CUHYC IILOT0 KyTa 30iabmryersbes Bix 0 o
1, a KocuHyC — 3MeHIIyeThesa Big 1 go 0;

2) agmo KyT o 30imbmyerbesa Bim 90°
1o 180°, To cuHYyC I[BOTO KyTa 3MEHIIIYETHCA
Bix 1 mo 0, a KocuHyC — 3MeHIIIyeThCeA Big 0
mo —1.

Armo o, B, Y — KyTu TPUKYTHUKA, TO AKUN
3HAK Mae€ cyma:

1)sina +sinf+siny; 2)cosa+cosf + cosy?
Bignosiab moscHITE.

Axo o, B, Y — KyTH TPUKYTHUKA, TO AKUI 3HAK Mae cyMma:

O
tg—+tg—+tg=?
gz gz g2

Bignosiab mosicHITE.

TocTpuit um Tynuit KyT o, AKIIO:
1)sina-cosa>0; 2)sina-cosa<0?
BiamoBiab moscHIiTE.

TocTpuit un Tynuii KyT o, AKIIO sin o - tg oo < 0? BigmoBigk mMosCHITE.

SAKux 3HaUeHb MOKe Ha0yBaTHu cyMa:
1)sina+1; 2)cosa+0,5?

fAxux sHaueHb MoKe HabyBaTu cyma sin o + 0,27?

Busnaure 3Hak pisHHMIi:
1) sin 145° —sin 169°; 2)cos 178° —cos 153°; 3)tg 163° —tg 121°.

fAxuii 3mak Mae 1OOYTOK:
1) cos 10°-sin 120° - tg 105°; 2)sin 40°-cos 153° - tg 15°?
Axwuit 3max mae 1ooyTok: tg 110° - tg 160° - sin 150°?

O0uucCIiTh:

1) 6sin90°sin30°cos0°
cos180° ’

2) a? sin 90° — b2 cos 0° — ¢2 cos 180°, axmoa =4, b =3, c =—5.
O0uuciite: 8 cos 60° 4+ 2 sin 90° — 10 cos 180°.

3HaugiTh tg o, AKIIO0:

1)cosa=-1; 2)sina=1; 3) sinoc:g; 4) cosa:—g.
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151. IloGynmyiiTe KyT O, AKIIO:
1 .
1) sina = 5; 2) sin a. = 0,5.
CkinbKku po3B’sa3KiB Mmae 3amaua?

152. ITobyayiiTe KyT 0., AKIIO:
1)cosa=0,4; 2)cos=-0,5.

) sina
153. 3a aAKOro 3HAYEHH 0L TOTOKHICTh tgo =
cosa

He CIPaBIKYEThCA?
BigmoBiapb moscHiTE.

154. CopocriTh Bupas:
1)1 -sina-cosa-tga; 3)sin o — sin a. - cos? a;
2)(1+sina)tg?oa- (1 -sina); 4)tg?a—sin®o-tg?a.

155. Cmopocrith Bupas:

1)2-sin?a —cos?a; 2)tg?a-(2cos?a+ sin®?o —1).

156. HoBemiTh TOTOKHICTBD:
1) (1 +tg?a)cos* o+ sin2o=1;
2)cos? o+ tg?a - cos?o=1;
3) (sin? o, + tg? o + cos? a) - cos? o = 1.

157. HosexmiTh TOTOXKHICTE: (cos o — sin a) - (cos o + sin o) = 1 — 2 sin? a.

158. Yu icHye KyT O, I AKOTO:

B

1) sinoc:Eicosoczl; 2) sinoczlicosoc:—?
4 4 2 2
. . 3 . 4
159. Yu icHye KyT o, A9 AKOTO s1n0t=g i cosazg?

160. 3HaigiTs cosa
tga

1)sina=0,5; 2)sina=0,1; 3)sina=0,2.

+sina , AKIIO:

161. 3HaigiTs cos a i tg o, AKIIO:

1) sinoc=210°<a<90°; 3)sina=0,8i0°<a<90°.

2) sinoc=% i90° <o <180°
162. 3uaiigiTe sin a i tg o, axiro:
1) cosa =—i; 2) cosa =1—5; 3) sin o = 0,6.
13 17
163. 3maiigiTe sin o i cos o, AKIIO:

3 11
1) tga=—; 2)t =2,4; 3)tga=—.
) tga 1 ) tg o ) tg 60
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164. 3maiigite 3sin(180° — a) + 2c0s(90° — o), AKIIO:
1)sina=0,6; 2)sina=0,4; 3)sina=0,2.

165. CupocriTs Bupas:
2¢0s(90° -0 )—2sin’ _

b

1)

1-sina
2) 2sin? (180°—a)+200s(90°—a)-coscx _

b

sina+cosa
sin® (90"—a)—sin(180°—a)cos(90°—a)
coso —sina )
cos(180°-a)-tga
sin(90°-a)-tg(180°-a) °
167. loBemiTh TOTOKHICTh:
1 sin(90°—oc)_sin(90°—oc)
1-sina 1+sina
1-cos?(90°-a)

sin(180°—a)cosa

1 2 o N_
3) (m-l}tg (180 (l)—]..

sin®a -1
sin®a

169*. Hosenits, 110 KoJiu sin o = sin P, To abo o = 3, abo o = 180°— f3.

3)

166. CmopocriTs Bupas:

=2tga;

-tga=1;

168. JloBeaiTh TOTOMKHICTD: tg®(180°—a)=-1.

170*. Yu icuye KyT O, JJI IKOTO:
1) sin o = cos a;
2) sin oo = —cos a.?

171*. CropucTaBIIuCh OMUHUYHUM IiBKOJIOM, JOBEIiTh:
1) sin (90° — o)) = cos a3
2) cos (90° — o) = sin ..

172*. oBeniTh HEPiBHICTH |sin oc| +|cos OL| <1.

173*. ¥ upamorkyraomy TpukyTHUKY ABC rinorenysa AB popisuioe 1. 3 Bep-
mnuu C mpoBeneno Bucotry CD. 3uaiigite AC, BC, AD, BD i CD, akiifo
/BAC = qa..

174*. CupocriTs Bupas:

1 2cos®a -1 ) (sina+cosoc)2—1 )
sino+cosa’ (1+tga)2—(1—tg(x)2 ’
4 e 4 4 4
cos” o—sin” a 1-sin“a—cos” a
2) —————+tg’a; 4) R
cos’ o cos” asin® a
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sina +cosa

175%. O6uucaite ——  , akmo: 1) tga=3; 2) tga =2; 3) tga = 0.
sina—cosa

176*. Ogamemirs S84 =SINE im0 1) tg o= 05 2) tg o= 2; 3) tg o= 2.
coso. +sina 2

177*. 3HaiigiTh sin o - cos o, AKIIO Sin o + cos o = m.

178*. CupocTtiTh Bupas:
1) sin* o + cos* o + 2sin? (180° — a)sin? (90° — a);
2) sin? a - sin? (90° — o) — sin? o + sin* a;
3) cos? a - cos? (90° — o) — cos? o + cos* a.

MpoABiTL KOMNETEHTHICTb j

179. Busuaure, KUl KyT YTBOPIOETHCA BHA-
CIiTOK 00epTaHHs XBUJIMHHOI CTPiIKHK
mpoTaroM 25 XB.

180. MaxoBuk guseins poouts 40 obepTis 3a
XBUJINHY. SIKUI KyT OIUIIEe HOTO CIIU-
s OA (mag. 32) uepes 0,5 ¢?

181. [IBi mpami moporu nmepeTUHAIOTHCA IIiJ
KyToMm 47°. Ha opmuiii i3 nmux mopir Ha
Bimcrami 6,5 KM Big mepexpects
posTalioBaHa aBTOOyCHA 3YIUH-
kKa. ITorpi6bHO mpokJacTu HaMKO-
POTIIIUHA ILIAX Big 1iei synmHKU
Io immoi goporu. SHAHUOITHL TOB-
SKUHY ITBOTO ILIIAXY.

§ 3. NOHATTA PIBHAHHA ®ITYPU.
PIBHAHHA KONA I NPAMOI

1. LLlo Take piBHAHHSA irypu

CuTtyauia. Ha ypoui reomeTtpii OkcaHa Mukona-
iBHa 3anponoHyeana y4HiscTey 9-A knacy 3’sacysatu, qgr.orioncentr.com.ua/AtFTB
O € PiBHAHHAM dirypu, Ta chopmynioBaTH BignoBia-

He TBEPAXEHHS. BoHa Haragana, wo reoMmeTpuyHy oi-

rypy Mu ysBASIEMO CKIaAEHOIO 3 TOHOK, a KOXHY TOYKY MOXHA 3aaaTtu ii koopamHatamm
Yy NPSIMOKYTHI OeKapTOoBin CUCTEMI KoopauHaT. Knac noginnecs Ha YoTupu rpynun. KoxHa
rpyna saincHuna «<MO3KOBUI LUTYPM» | IpeAcTaBuia CBin pesynbtart. [oyaTok TBepaXeH-
HS1 B YCiX rpynax BUSBUBCHA OQHAKOBUM, @ OT MOro 3aKiH4EHHS BiAPI3HANOCS 3HAYHO.

34 )


http://qr.orioncentr.com.ua/AtFTB

KooppuHati i BEKTOPM Ha NAOWMHI

Pisasuauam dirypu B maniil cucremMi KOOpauHAT €...

I'pynma 1 I'pyna 2

... PIBHSIHHSA 3 OHi€I0 3MiHHOIO X. .. DIBHAHHA 3 OHi€I0 3MiHHOIO Y.
I'pynma 3 I'pynma 4

... PIBHAHHSA 3 ABOMAa 3MIiHHMMHY X i .. PIiBHAHHA 3 OBOMAa 3MiHHUMUN X

Y, AKe 3aJ0BOJBbHAIOTH KOOPAMHATHU 1 Y, AKe 3aJ0BOJBHAIOTH KOOPJUHA-
OyIb-IKOI TOUKY KOOPAWMHATHOIL MJIO- TU KOXKHOI TOUKM mamoi Qirypu i He
IIMHHA. 3aJTOBOJIbHAIOTH KOOPAWHATU OyIb-
AKOI iHIIIOI TOUKH.

Yu e cepena OTpuMaHUX TBEPAKEHDb HpaBI/IJIBHe? J

Taxk. Ile TBepaKeHHs rpynu 4.
"
SAxmio ana ¢girypu F Bimomo il piBHAHHSA B IeAKid cucTeMi KoopamHar,
TO FOBOPATH: Qizypa F 3adana pi6HAHHAM ¥ JaHil cuCTeMi KOOPAUHAT.

m I[06 ycTaHOBUTH, IO B JaHii cucremi KoopauHart ¢irypy F 3amano nes-
HUM PiBHAHHAM, MOTPiOHO JOBECTH JBA B3a€MHO O0€PHEHI TBEPIKeHH:
1) axuro Touka HaxekuTh irypi F, To ii KOOPAUHATH 3aTOBOJIHHIIOTH
piBHsSHHA Qirypu F;
2) K0 KOOPAMHATHU AEeSAKOl TOYKY 3aT0BOJBHAIOTHh PiBHAHHA (iry-
pu F, To 111 Touka HaJexKuTh irypi F.

2. PiBHHHA KONna
3anam’araure!

Teopema (IIpo piBHAHHA KO0JIA)
Koo i3 uenTpom C (x; y,) i pagiycom R 3aa€ piBHAHHS:

(x—x)*+(y —y,)"= R~

Nano: XOY — nOpaMOKyTHa JeKapToBa YA
cucremMa KoopauHat (MaJi. 33), KOJIO i3 IeHTPOM
C (x, y,) i pagiycom R. M(x; y)

JloBecTu: maHe KOJO 3aJa€ piBHAHHA
(x = x,)* + (Y — 9, = R

JloBenennsi. BisbMeMO OOBLIBHY TOUKY
M (x; y) Ha roui. Toxgi CM = R a6o CM? = R2.
3Bizmcu ogepIKUMO:

Y

o
(x—x)*+W-y,)=R. 1) Man. 33

Ockinbxu Touka M — OOBibHA TOUKA KOJIA, TO MOMKHA CTBEPAKYBaTH,
110 KOOPAMHATH Oy Ib-AKO01 TOUKHM K0JIa 3aJ0BOJLHAIOTE PiBHAHHEA (1).

(35
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Hapnakwu, Hexaii KoopAMHATH NeAKOL Touku M, (X, ; y,) 3a0BOJbHAIOTH
pisaanrna (1). Toxi copaBmxyeThea pisHicTs (x, — x,)* + (y, — y,)? = R? abo

2 2 . .
R= \/(xl ~%,) +(y,—y,) . OcranHusa piBHicTb mOKasye, mo Toura M, (x,; y,)
BifnaneHna Bix menTpa Koyia — Touku C (x; y,) — Ha BigcTanb R, TOOGTO TOUKa
M, (x5 y,) HAJIEXKUTD ILOMY KOJIY.

HACJIIJOK. fAKmo IeHTp KoJa MIiCTHTHCA B MOYATKY KOOPIHMHAT,
TO PiBHAHHSA KoJia Ma€ BUrisaAn: x2 + y% = R2.

Cupasni, mouaTork Koopauuat O mae koopauuatu (0; 0), romy x, = O,
y, = 01 piBrannsa (1) rabysae Buraagy: x> + y* = R,
BigomocTi mpo 0cobsimBOCTi PiBHAHHSA KOJa HaBeJAeHO B TabauIli 8.

Tabauysa 8
Paniyc kosa IenTp KoOIA PiBHsgHHS KoJIa
C(xyY,) (x—x))+W-y)y=FR
R
C (05 0) x2+y?=R?

3apavya 1 | Kogo, ake sagaso piBEaasam (x + 1)2 +
+ (y — 2)? = R?, notukaeTbca mo oci OX. dAxwuii pagi-
yC ZaHoro Koja?

Po3B'a3aHHA  Hexait C — IeHTp Kosa. Yloro Koop-
auaatu: C (—1; 2). Ilepneuguryaap CA mo oci OX
€ pagiycom gaHoro xoJa (MmaJj. 34), a fioro foB:KUHA
IopiBHioe opauHAaTi eHTpa xoja C. Tomy R = 2.

Man. 34
3. PiBHSAHHA npamMoi

I3 Kypcy aire6pu Bu 3HaeTe, o rpadikom  dr-orioncentr.com.ua/OWFHQ

dbyaEnii y = 2x € npama (mas. 35). Koopau-
HaTH KOXKHOI TouKu 1iei mpamoi, Hanpukiazn O (0; 0)i A (1; 2),
3aJTOBOJIbHAIOTE i1 piBHAHHA. | HaBmakm, AKy 6 TOUuKy M 3 KO-
opauHaTamu (x; 2x) MU He B3sJIM, BOHA JeXKaTUMe Ha \
nauiit npamiii. e osHauae, 1110 faHy IPAMY 3a/1a€ PiB-
HAHHA y = 2X.

3anam’ataure!

IIpama, 1110 IPOXOAUTH Yepe3 MOUATOK KOOP/IH-
HAT, 3aTA€ThCA PiBHAHHAM:

y = kx.

36 )
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Koegimnienr £ B nmpoMy piBHAHHI Ha3WBAIOTH YA
Kymosum xoepiyienmom npamoi. Ha manoary 36
Bu OaunTe, 110 IpAMAa @ HaXUJIeHa A0 JOLATHOI HmiB-

oci OX minm xyrtom o. I3 TPpAMOKYTHOTO TPUKYTHHU- a
Ka OM M (LM, = 90°) omep:xyemMo:
M ( 1 ) onepaxy "M(x; kx)
MM |
tgoLZOMl:k_x:k' o« M
X O x M X

OT:xe, KYyTOBUH KoediIlieHT IpAMOi JOPiBHIOE
TAHTeHCY KyTa MiK JaHOI0 IPAMOIO I JOJATHOIO Man. 36
niBsiccio OX:

k=tga.

. dAx posMminiyeTbeda npaMa y = kEx y cUCTeMi KOOpau-
HaT 3aJIeKHO BiJl 3HaKa KyTOBOTro Koedimieura?

ITomipryemo (Tabu. 9).

Tabauus 9
PiBHgHHS mpaAMoi y=0,5x y=-0,5x y=0
KyroBmuii koedimienT k>0 k<0 E=0
Kyt Misk mpamMoro i 1ogaTHOXO . . o
¥ I[i}I:Biccm OI;(H rocTpuim TYIIUHN 0
300paskeHHa IMPAMOL maj. 37 maJj. 38 maj. 39
YA YA YA
L 4 1 L
1 S 1 1 R N
T T --O i T T T )r( T T O [ T T T T }V( O I 1 X
y=0,5x y=-0,5x y=0
Man. 37 Man. 38 Man. 39
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IIpama y = kx npoxoauTs 4epes IOYATOK KOOPAWHAT i po3MingyeThea:
m — y i IIl koopguHATHUX YBEPTAX, AKIIO k > 0;

— y IIi IV koopauHATHUX YBEPTAX, AKIIO £ < 0;

— 30iraernca 3 Bicero OX, axkimo k = 0.

Yu Mo:KHA 3aJaTH PiBHAHHAM IIPAMY, IO HE IPO-
XOAUTHh Uepes3 MOUaATOK KOOPAMHAT i Ma€ KyTOBUH
Koedirienr k?

( Taxk.

Hexait mpama ¢ meperuHae Bick OY y
Tourii B (0; b) i mae KyToBU# KoedimieurT k YA c
(ma. 40).
ITosraunMmo Ha IpAMi# ¢ HOBiIJIBHY TOU-
Ky N 3 abcmucoro x Ta 3HaigeMmo ii opgura- B(0; b)
Ty y. s mporo uepes mouyaTok KOOPAWHAT /
IpoBefieMo IpaAMY a || c. Bora mae Toii camuii b
KyTOBUl KoedimieHT £, TOMY 3a/1a€THCA PiB-
HAHHAM Y = kx. (0]
Hexaii npsima, 1110 IPOXOAUTH YePes3 TOU-
Ky N napainenbHo oci OY, nepeTuHAae IPAMY Man. 40
a B Touni M, a Bicek OX — y rouni M. Toxi
OZIePIKUMO:

MM, = kx (ockinbku M € a),

NM = OB = b (ockinbku yoTupukyTHUK NMOB — mapajeiorpam 3a

O3HAYEHHAM),
NM, = kx +b.

Or:xe, opamHaTa TouKu N BUpaskaeThed uepes il aberucy Tak: y = kx + b.

Ockinbku Touka N — JOBiLJIbHA TOUKA IIPSIMOI €, TO MOKHA CTBEPAKYBA-
TH, 1[0 KOOPAUHATU OYAb-AKOI TOUKM ITiel mpsaMol 3a0BOJIbHAIOTD PIBHAHHS
y=kx+0b.

OGepHeHe TBEPIKEHHSA JOBEIiTh CAMOCTIiHiHO.

3anam’araure!

Pienanna npamoi 3 kymoeum xoediyi€Hmom Ma€ BUTIAN;

y=kx +b.

Yy MoKHA 3aaTU PiBHAHHAM IIPAMY, IIIO IIPOXO-
IUTH Uepes ABi TOUKMI?

‘ Taxk.
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Hexait Touku A i B MicTATHCA B IIEPITiil KOOPAWHATHIN UBEPTi, IPUUIOMY
x, <x,iy, >y, (man. 41). Uepes i TOUYKH MPOBEJEMO IPAMY @ 1 IIO3HAYH-
MO Ha Hi#l noBinbHY TOUKy M (x; y). Uepes Touku B i M npoBenemMo npami,
napasieabHi oci OX, ueped TOUuKy A — mpamy, napajigeasry oci OY. Touxku
ix mepetuny nmo3dHauumo C i D. Ogep:xaau gBa
momioui TpukyTHUKU ACM i ADB (y HUX KYT

A — crinpanii i ZABD = Z/AMC). 3 mogi6uOCTI YA
TPUKYTHUKIB BUILJINBAE: a
CM CA LA )
DB DA 4N\ B(x, )
Bupasumo goB:KUHM IUX BiApPisKiB: D
CM=x-x,DB=x,-x,CA=y, —y, e :{/I(x;y)
DA=y, —vy,. 0 . . i_
IligcraBuBIIY IX Y IIPOIIOPILif0, OJEPIKUMO Masn. 41
pimicrs: — L =hTY 50 TN _YTH
Xo=X Yr1— Y, Xy =X Y~ Us

Ockinbku Touka M — moBijbHA TOYKA IIPAMOI @, TO MOKHA CTBEepIKyBaTH,
0 KOOPAMHATHU OyAb-IKOI TOUKH Ili€el mpsaMOi 3aJ0BOJBHAIOTH PiBHAHHS
X-X% _ Y-y
Xo =X Y~ Y,
Tari BunmagKku po3mimieHHs TOUoK A i B B cucTeMi KoOOpAWHAT PO3TJISHb-

Te CAMOCTilHO.

. OGepHeHe TBEPIKEeHHS JOBEIiTh CAMOCTiHIHO.

3anam’araure!

Pignanna npamoi, uyo npoxodums wepes mourku A(x;y,)iB(x,; y,),
X—x _Y~y
Xo=%1 Ya—Ys

Mae€ BUIJIAN:

OgepskaHe PiBHAHHA MOXKHA 3BECTU [0 BUIVIALY:

,—y)x+(x,—x)y+Wyx,—xy,)=0.

. IlosrauuBmm y, —y, = a, x, — X, = b, y,x, — X,y, = ¢, OfEPAKUMO 3aTaJbHe
PiBHAHHSA IPAMOI.

3anam’araute!

3azanvHe PI6HAHHA NPAMOL MA€ BUTIIAA:

ax+by+c=0.

BizomocTi mpo Bugu piBHAHBL IpAMOI HaBegeHO B Ta0muIri 10.
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Tabauuysa 10
HaszBa Buny piBHAHHSA PiBHanHa Oco6suBOCTi PiBHAHHA
IPAMOL IPAMOL IPAMOIL

. a,bic— uucia,
3arajbHe piBHAHHSA

.. ax+by+c=0 AKi OJHOYACHO
IpAMOoi .
He JOPiBHIOIOTEL HYJIIO
PiBuauHsa npamoi, 1110 x-x, _ y-y, A(x;y,), B(xy;y,) —

IPOXOIUTH Uepes OBi TOUYKMU, Yepes AKi
X, =% Y~ Y,
TOYKHU IPOXOJAUTH IIpAMa

k — KyToBuii KoeditieHT,
y=kx+b b — Binpisok, AKUN
BimTuHae nmpama Ha oci OY

PiBaanua npamoi
3 KYyTOBUM KoepimieHTom

PiBaanusa npamoi,
10 IPOXOAUTH Uepes y=kx k — xyToBUi KoepimieHT
IOYaTOK KOOPAMHAT

Lli3HaiiTeca 6inbe _]

1. Y Bac MOrno BUHMKHYTU 3anNUTaHHSA: Sk aHa-
JIITUYHO 334aTv BiApPI30K; TPUKYTHUK; KBaapart?

YA
PosrngaHemo npuknagu.
Hexan noTpibHO 3apaTtu Bigpisok AB npsmoi 2 B
y = x — 2 (man. 42). 3po3ymino, Wo KoopanHaTu
KOXHOI TOYKW Bigpi3ka AB 3a40BOJIbHAIOTb PiBHSAH- 1
HS JaHOI NpAMOI. Anle He KOXHa To4ka Ljiel NpsamMol 0 4 3'{

HanexwmTb Bigpi3ky AB. KiHui Bigpi3ka MatoTb KOOP-
ouHatun: A(-1; =3) i B(4; 2). Tomy abcumcun T040K
Bifpi3ka HabyBaloTb 3HaYeHb Big, —1 0o 4, a opau-
HaTu — Big, -3 0o 2. A | P

OTxe, oaHunn Biopi3ok AB 3a0al0Tb CUCTEMOIO:

y=x-2, Man. 42
-1<x <4,
3<y<2. Yi

Bl 3

TPUKYTHUK | KBaapaT MOXHa 3aJaTu aHanituy-
HO, BiOMOBIOHO, TPbOMA Ta 4YOTUPMA CUCTEMAMMU,
L0 BM3HAYalOTb iXHi CTOPOHU. OCOBANBUM PiBHSH-

HAM 3a4a€ETbCA KBAAPAT, Y AKOro BEPLUNHU NexXaTb 3|
Ha 0CsIX KOOPAWHAT: |x|+|y|=a, Ae @ — nonosuHa A (0] C| X
OOBXWHW fgiaroHani keagpata (4ocnigitb ue camo-
CTiHO). Ha mantoHKky 43 B1 6aumnTe kBagpat ABCD,
PIBHSIHHSI SIKOTO |x| +[y| =3. D

Man. 43

40 )
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2. MeToa, KOOpAMHAT BCTAHOBJIIOE 3B’A3KM MiX anre-
Opolo Ta reoMeTpielo, Hagae A0NOMOrY K OAHIN, Tak i iHLWIN
HayLj. Mloro 0CHOBOMONOXHUKAMM BBaXaloTh PPaHLLy3bKNX
yyeHnx — PeHe [OekapTta (1596-1650) i Mepa Pepma
(1601-1655), aki npauBany He3anexHo OAMH Big, OOHOrO.
OpHak HaykoBi po6oTu M. depma cTanu WMPOKO BiaoMUMMU
nnwe nicng cMepTi BYEHOro, konm B 1669 p. Moro cuH ony-
onikyBaB 36ipHUK «Pi3Hi TBOpK». . Depma BUBIB PIBHAHHS
npsMol, a Takox eninca, rinep6onn, napabonu Ta iHWKuX ni-
Hi, WO 3aal0ThCH PIBHAHHAMW APYrOoro CTENeHs.

! CnoBHUYOK J

ETEE | | Yepaidceka  AHraiiiceka/ Himenpka/ ®dpannysska/

English Deutsch Francais
piBHsaHHA | equation of Gleichung équation
dirypu the figure der Figur d’une figure

qr.orioncentr.com.ua/NOAZF

Npurapaite ronoBHe J

MOSACHITB, WO Take PiBHAHHS dirypu.

Fk ycTaHOBUTH, LLO dirypa B AaHili CUCTEMi KOOPAVHAT 334aETbCHA NEBHMM PIBHAHHAM?
¢lke piBHAHHA 3a4a€ KOJ10 B NPSIMOKYTHIN AeKapToBil cMcTeMi KoopaAnHaT?

KM € PiBHAHHSA KONA i3 LEHTPOM Yy No4YaTKy KOOpANHAT?

9K pO3MILLYETLCS B CUCTEMI KOOPAMHAT NpsamMa y = kx?

3anunwiTe PiBHAHHS NPSMOI 3 KYyTOBUM KOe®ILEHTOM.

AKMM € PIBHAHHSA NPSIMOI, LLLO NPOXOAMTb Yepes ABi TOHKN?

Aknii BUrna g, Mae 3aranbHe PiBHAHHS NPSAMOi?

ONOoOORON~

YcHe TpeHyBaHHﬂJ

O0unCIiTh:
1) V36 +4/144; J121-64; J49+196; +/625-+/225;
2) 62 + 122; 112 - 82; 72+ 142; 252 — 152,

Po3B'sxiTb 3apaui

182". YUu mpaBuibHO, 0 Koo i3 mernTpom C (x,; y,) i pagiycom R 3amae
PiBHAHHA:
) (x—x)+@—y,)=R;
2) (x = x))* +(y — y,)* = R;
8) (x — x,)" +(y ~ ) = RB*?


http://qr.orioncentr.com.ua/N0AZF
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183".

184".

185'.
186’

187'.

188'.

189°.

190°
E

Yu mpaBuabHO, 110 KoJyo i3 mentpom O (0; 0) i pamiycom R 3amae
piBHAHHA:

x+y=R; 3) x*+ y? = R??

2)x2+y?=R;

Yu mpaBUJIbHO, ITI0 JaHAa IPSIMAa IPOXOAUTE Yepes IIOUYATOK KOOPANHAT:
Dy=x+1; 3) y=~/3x;

2)y = —2x; 4) y=-/2x-3?

Hexait o — KyT, AKUI yTBOPIOE IpPsIMa 3 HOJATHOIO miBBiccio oci OX.
Ywu npaBUIBHO, ITI0 KYTOBUY Koe(iIlieHT IpAMOi JOpiBHIOE:
1)cosa; 2)sina; 3)tga?

. Uu € 1aHe piBHAHHA PiBHAHHAM OPAMOI 3 KyTOBUM KoeQilieHTOM:

X—X% _Y7Y o

Xo =% Y~ Y

Yu € paHe piBHAHHA PIBHAHHAM HOPSIMOI, IO IIPOXOAUTL Uepeld OB
TOUKMH:

Dy=kx+b; 2)ax+by+c=0; 3)

X—X% _Y7Y o
Xo =% Y~ Y
Yu € naHe piBHAHHA 3araJbHUM PiBHAHHAM IPAMOI:
)y==Fkx+b;
2)ax + by + c=0;
3) X—X% — y-y ?
Xo =% Y~ Yy
3a manmmMm Ha MaJiloHKax 44, 45 BusHauTe KoopamHaTu IeHTpa C
ipagiyc R koJa.

Dy=kx+b; 2)ax+by+c=0; 3)

. Busuaure KoopauHatu neuTpa C i pagiyc R Koja Ha MaJlIOHKY 46.

191°.
192°,

42 )

YA YA
YA
/N AT TN AN
R _ R = R
\ C] 1) X o|c1 X A€
ol 1 X
Man. 44 Man. 45 Man. 46

ITo6ynyiiTe ko0 3 mauum meuTpom C i pagiycom R:
HCCE1;1),R=3; 2)C(2;-1),R=1.

ITo6ynytiTe ko0 i3 meuTpom C (—2; —3) i pagiycom 4.
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193°. BusHauTe KoOpAuHATH IIeHTPa H pajgiyc )

KoJia, 3aJaHOT0 PiBHAHHIM: oy

l ll)(x—2)2+(y—1)2=16;
2) (x — 1)2 + (y — 3)* = 3;

3) x* + - 3)*=2; qr.orioncentr.com.ua/SM9LZ
4) (x + 1)+ y? = 49.

194°. BusuauTe KOOpAMHATH II€HTPA I pagiyc Koja, 3aJaHOr0 PiBHAHHIM:
1) (x+3)+(y—4)=5; 2)(x+4)2+(y—1)2=25.
195°. Yu jmexats Touku A (—1; 2), B (2; —3), C (—6; —4), D (—5; 0) Ha KoJIi:
1) (x +4)2+ (y + 1)2 = 25;
2)x?+(y—3)2=2;
3)(x+1)2+(y—2)>=367
196°. Yu nesxatb Touku O (0; 0)i T (—2; 5) ma xoui (x + 2)2+ (y — 1)2=16?
197°. Cxaagits piBHAHHA KoJia 3 pagiycoMm R i mentpom y Touri C, AKIIO:
1)R=5,C(2;1); 2) R=+5,C(-2;-1).

198°. Cxaazxits piBHAHHA KoJia 3 pagiycom 4 i meaTpom y Touti C (2; —2).

199°. HakpecuiTh y 301IuTi Ta 3amoBHiTh Tadbaumo 11.
Tabauus 11

KoopaunaTu Koopaunatu . PiBnaana
... Pagiyc koaa
KiHI[iB TiaMeTpa KoJia | IeHTpa KoJia KOJIa

(5 -1)i(=5; 1)
(65 0)i (05 8)
(65 8)i(0; 0)

(=65 0)i(2; —8)

(-1;6)i(7;-2)

200°. Koso mpoxoauTsh uepe3 TOUKU A i B, a #oro meHTp JEKUTb Ha IpsA-

Mit AB. CkiaagiTh piBHAHHA KOJIa, AKIIO:
1)A(-5;2), B(1;-4); 2)A(5;-2), B(-1;4).

201°. CxnaxmiTh piBHAHHA KoJa, fAKe IPOXOAUThH ueped Touku A(5; 2)
i B(—1; —4), aKIIT0o H0ro IMeHTp JIe:KUTh Ha IPaMii AB.

202°. fAxkuit KyT — TYOUii Y¥ TOCTPHUIM — YTBOPIOE 3 NOZATHOIO IIiBBiccio oci
OX npama:
1)y =3x; 3)y=-0,6x;
2)y=-Tx; 4)y=1,5x?

203°. Axuiit KyT — TYNINI YU TOCTPUI — YTBOPIOE 3 AOLATHOIO IIiBBiccio oci

Dy=-2x; 2)y=3,2x?

(43
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204°. ¥V axuX KOOPAUHATHUX UBEPTAX PO3MIIIYETLC IPAMA:
1)y=0,33x; 2)y=-7,5x; 3)y=-6x; 4)y=>5,1x?

205°. ¥V aKuX KOOPAMHATHUX UBEPTIX PO3MIIIYETHCA IPAMA:
1)y=-0,2x; 2)y=2,3x?

206°. HasBiTh KyTOBUI KoeillieHT Vv PiBHAHHI MpAMOI:
Dy=x 2)y=-2x; 8)y=—/3x; 4)y=+2x.

207°. HasBiTh KyTOBUI KOoe(dillieHT y piBHAHHI mIpsaMOi:

. l)y 3x; 2)y=-3x.

208°. fAxum € piBHAHHA:
1) oci a6cuuc;
2) oci opauHAaT;
3) GiceKkTpHCH MEPHIOTO i TPETHOTO KOOPAUHATHUX KYTiB?

209°. fxe piBHAHHA GiCEKTPUCHU IPYTOro il YeTBEPTOro KOOPAUHATHUX KYTiB?

210°. 3anuIriTh KOOPAUHATH:
1) Touku A, 1110 JIE;KUTH Ha oci abciuc;
2) Touku B, 1110 JIeKUTH Ha OCi opAuHAT;
3) Toukm C, 1110 J€KUTH Ha OiceKTpucCi mepIroro i TpeThoro KOOpau-
HaTHUX KYTiB.

211°. 3anuIriTe KOOpAMHATA TOUKH A, IO JEeKUTHL HA OiceKTpuci apyroro
¥ 4eTBepPTOro KOOPAUHATHUX KYTiB.

212°. Ha axomy 3 MaamOHKIB (47 uu 48) 306pa- S

JKEHO IPAMY:
l ]1)y=3x—1; 2)y=-2x+17?

SKui Biipi30oK Ha OCi OpAMHAT BiTHHAE
s3amana nmpama? Kuii y Hei KyToBUil KO-
edimient?

qgr.orioncentr.com.ua/Jf9bf

213°. Ha mamionky 49 so6pakeHo nmpamy y = x — 2. fkuit Bigpisox Ha oci
El OpAWHAT BiATHHAE 3amaHa mpaMa? xuil y Hel KyToBuii Koedimient?

YA / \ YA YA

[uiy

/ . . 0 X
of . X 0 X

1 /
/

Man. 47 Man. 48 Man. 49
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214°, CruaamiTeh PiBHAHHA IPAMUX a i b, 1[0 IPOXOAATE Uepes TOUKY A mapa-
JeJbHO BKasaHil oci koopauHat. HakpecaiTh y 30HIMTI Ta 3allOBHITH
rabauirio 12 3a 3paskom, HaBeJeHIM Y JPYTOMY CTOBIUUKY.
Tabauus 12
A@;2)|AC1;2)|A(-1;-2)|A(4;2) | A(—4;2)| A (4;—-2)
a|OX| y=2
blloy | x=1
215°. IloOyayiiTe TPAMOKYTHUK, CTOPOHU SIKOTO JIeKaTh Ha IPAMUX:
Dx=2,x=5,y=-2,y=1; 2)x=-2,x=6,y="7,y=-1.
3HaWAITH IEPUMETD i MJIOITY JaHOTO IPAMOKYTHUKA.
216°. IIoOyayiiTe OPAMOKYTHUK, CTOPOHM SAKOrO JIeKaTh HA NIPAMUX:
x=-9,x=4,y=2, y=_8. 3HalgiTh NepUMETD i IJIOIY AAHOTO IIP-
MOKYTHHKA.
217°. HasBith KoopauHatu TOuoK A i B (mau. 50, 51). ke 3 HaBemeHUx
piBHaub (1 un 2) 3agae npamy AB:
+1 -2 -1 -1
pEo_dmE. g XT2 Y7o,
2+1 -2-2 3-1 2-1
218°. HasBith xoopauHaTtu TouoK A i B Ha mamioHKy 52. Uu mpaBuabHO
. x+2 y+1
3amMCcaHo PiBHAHHA, AKe 3aja€ npamy AB: =71
2+2 3+1
YA bL YA
\
B
B A 1
112 N R 1
~ Ol 1 §{ 0 \\1 X ol 1 X
A
B
N\
Man. 50 Man. 51 Man. 52
219°. 3anuIriTe KOOPAUHATH JBOX TOUOK, Uepes AKi IPOXOAUTH IIPAMA:
x-4 y-1 2) x-0 y-3
2-4 3-1’ -2-0 2-3°
IToGynyiiTe famy Ipamy.
220°. 3anuiriTh KOOPAMHATH ABOX TOUYOK, uUepes SKi IPOXOAUTH IIpAMa

x+1 y-2
— =2 TIoO HTe aHy IpAMY.
3+1 _4-2 yay AaHy IIPpAMY

(45
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221°.
222°,
223°.
224°,
225°.
226°.

227.

228.

229.

230.

231.
232.

233.

234.

CriaamiTs piBHAHHSA IPAMOI, III0 IIPOXOAUTE Uepe3 TOUKHU:
1)(-1;2)i(2;-1); 2)(=3;1)i(2;-2).

CrJIamiTh piBHAHHS IPAMOI, 110 IIPOXOIUTE Uepes Touku (2; —4)i(3; —1).

3anuIriTh PiBHAHHA IPAMUX, III0 MiCTATHL CTOPOHU TPUKYTHUKA 3 Bep-
IINHAMY B TOUKAaX:
1)A(2;-3),B(—2;3)iC(6;-3); 2)A(1;-2),B(-1;2)iC (5;10).

3anunriTe piBHAHHA IPIMUX, III0 MiCTATH CTOPOHU TPUKYTHUKA 3 BEeP-
mmHaMu B Toukax: M (—3; 5), P (1; —3)i T (2; 0).

Yu je:xkaTh HA OOHIiN IpaMii Touku A, B i C, akio:
1)A(-3; 2), B(2;2),C(2;14); 2)A(1;-2), B(5;-8), C(3; —5)?

Yu nexaTh Ha OOHiN mpaAMil Touku A, Bi C, akmio: A (4; 2), B (0; —6),
C(-4;-2)?

Koo i3 menTpom y Toutri (—2; 3) IpoxXoAUTh Uepe3 TOUKY 3 KOOPAUHA-
TaMMu:

1) (0; 3); 2)(=2;4).

Yu mpoxoauTh AaHe KoJo uepes Touku A (—4; 3), B (-2; 4), C (1; 3)?

CrJyaniTh piBHAHHA KOJIA i3 IIEHTPOM Ha OpAMill y = 4, 1110 TOTUKAETh-
¢ 1o oci abcIiue y TOUIIi:
1) (-1;0); 2)(2;0).

ITosicHiTh, YoMy nIpAMi X = —5 i y = 5 He mepeTUHAIOTH KOJIO:
D(x—4)2+ Wy +5)2=25 2)x*+(y+2)2=16.

Bigcraus Bix menTpa Kouia, 3agamoro pisasauAM (x — 1)2+ (y + 2)2=9,
IO IPSIMOI @ JOpiBHIOE:

1H)1; 2)3.

IITo MmoskHa cKasaTu IPO B3aeMHe PO3MillleHHs IpPsaMoi Ta Kojia?

Koo 3 miamerpom AB 3amano piBuauaam (x + 2)2 + (y — 2)?2 = 16. 3ua-
UOiTH KOOpAWHATU TOYKU B, aKIro:
1)A(2;2); 2)A(-2;6).

CximamiTe, piBHAHHSA KoJa, IO IPOXOAUTH ueped Toukm A (2; 3)
i B (—2; 3), ak1mo #oro pagiyc JopiBHIOE:

1) 242; 2)\13.

Hano koo x2 + y? = 25 i aBi TouKM;:
1)A(3;4)iB(4;-3); 2)A(2V5; —/5)iB(-1; 2J6).
Hosenits, mo AB — xopa JaHOTO KoJia.

CkimamiTe piBHAHHSA TeOMETPUUYHOTO MiCIls TOYOK, BigmaleHHUX Ha
5 oIMHUIIL Bif IleHTpa KoJa:
Dx-1)2+y+2)2=9; 2)(x+3)2+(y+1)*=36.
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235.

236.

237.

238.

239.
240.

241.

242,

243.

244,

245.

246.

247.

248.

CxiaafmiTe piBHAHHA KOJIA, IO AOTHKAETHCAI IO OCeM KOOpAMHAT i
opAMOi:

Dx=2; 2)y=5.

CriaagiTs piBHAHHSA KOJIA, III0 IPOXOIUTD Uepes3 TOUKy (3; 3) i moTuka-

€ThCS 10 Oci aberuce Ta mpamMoi:
Dy=6; 2)x=-38.

CrIaIiTh PiBHAHHSA OIPAMOI, III0 IPOXOAUTH Yepes3 MOYaTOK KOOPAUHAT
i HaxmeHa 1o oci abciiuc migx KyToMm:
1) 45°; 2)30°.

CxiamiTh piBHAHHSA IPAMOI, IO IPOXOAUTH Uepes MOYATOK KOOPANHAT
i HaxmiaeHa 1o oci abcmuc mix kyrTom 60°.

HoBenits, 1o npami y = kx iy = kx + b — napasenbHi abo 36irarorncs.

Axmo aBi npamMi mapaJseabHi, TO IXHi KyTOBi vA
KoedimienTn — piBHi, i HaBmaku (Mmana. 53).

JoBeniTs.
fke piBHAHHA 3a/1a€ IpAMY, 110 BiATUHAE HA

oci opaMHAT BiPi30K 3aBAOBKKU 5 OUHUID

i TPOXOUTH mapajeIbHO IPAMi: 0 -
Dy=>5x+2; 2)y=-x—15? b X
CruanmiTh piBHAHHA IPAMOI, 1110 BiATUHAE Ha Man. 53

oCi OpAMHAT BiApi3oK 3aBAOBKKM 2 OOUHUILL
7 TPOXOUTH HapajieIbHO IpAMiti: y = 3x — 1.

CrkyuanmiTh piBHAHHA NPAMOi, IO IPOXOAUTH uepes TOUKy (—2; 1) i
YTBODIOE 3 Biccio abcuc KyT:
1) 45°; 2)60°.

fIke piBHAHHSA 3aJa€ IPAMY, 110 IPOXOAUTH UePe3 TOUKY (3; —J3 ) Ta
yTBOPIOE 3 Biccio aberuc KyT 30°7

CraamiTh piBHAHHA IPAMHUX, I1I0 MiCTATL cepenHi JiHii TPUKYTHUKA
ABC, akurio:
1)A(2;-3), B(=2;3),C(6; -3); 2)A(1;-2), B(-1;2),C(5; 10).

CxkaamiTh piBHAHHS CTOPiH piBHOOEApPeHOrO TPUKYTHUKA ABC, ¥ IKOTO:
1)A(-1; 2), B(3; 2), LBAC = LZABC = 45°;

2)A (-2;-3), B(6; —3), LZACB =120°.

CriagiTh piBHAHHS CTOPIiH KBaapaTa, JiaroHaJi AKOTro JIeKAaTh Ha 0CAX
KOOpIMHAT i JOPiBHIOIOTE 2a.

AKi KyTu yTBOPIOE 3 0OCAMU KOOPAMHAT IIpAMa:
D3x—-3y+1=0; 2)2x+2y—-5=07?

(47
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249.

250.

251.

252*,

253*.

254*,

255*.

256*.

257",

258*.

259*.

260*.

261*.

262*.

263".

3HaNIIiTh JOBXKUHY BifpisKka AB, AK1H BiATHHAIOTH OCi KOOPAMHAT Bif
OpAMOi:

)b5x—-12y+3=0; 2)4x+3y—-6=0.

3HauaiTHL ToBKUHY Bigpiska BC, AKUI BiATUHAIOTH OCi KOOpPAMHAT Bif
npamoi 4x — 2y —3=0.

3HanaiTer KoopauHaTu Bepminuu D napaaenorpama ABCD, aKIio:
1)A(-2;-3),B(3;1),C(-1;2); 2)A(2;3),B(-3;-1),C(4; 2).

CriamiTe, piBHAHHA KO0JIa, IO IIPOXOAUTEL Uepes3 IMIOYATOK KOOPIMHAT
i TouKu:
1)(8;0)i(0;6); 2)(0;16)i(12;0).

CriamiTs piBHAHHS K0JIa, IO IIPOXOIUTEL Uepes TOUKM:
1) (45 0), (05 2), (45 2);  2) (=15 5), (=25 =2), (5; 5).

Byns-saka npsama, 110 IpoXoauTh Yepe3 LeHTP KoJia, IepeTHHAE HOoTro
y ABox Toukax. [loBediTs.

SHaNIITh JOBXKUHY XOPJ KoJa 3 KiHI[AMMN Ha 0CAX KOOPAMHAT, AKIIO
KOJIO 3aJIaHO PiBHAHHIM:
D(x-3)2+y—-12=9; 2)(x—-1)*+(y+2)2=25.

flke piBHAHHA 3aa€ KOJIO, OIIICaHe HABKOJIO IPSIMOKYTHHKA 3 BepIIIU-
HaMH B TOUKaX:
1) (0; 0), (24; 0), (24; 10) 1 (0; 10); 2) (0; 5), (8; 5), (8; —=2) i (0; —2)?

¥ koso x2 + y? = 16 BOuMcaHO PiBHOCTOPOHHIM TPUKYTHUK. SHANIITH
KOOPAMHATH HOr0 BePINUH, AKIIO OJHA 3 HUX JIEHKUTH Y TOUITi:
1) (0; 4); 2)(-4;0).

3HalgiTL pagiyc i meHTp Koa:
1)x?+8x+y?—10y—41=0; 3)x>2—4x+y?+4y=16;
2) x2—-10x + y? + 6y = 0; 4)y? = (x — 2)(6 — x).

JBi mpaMi B3a€eMHO epPNeHINKYIAPHI Toai i TiabKu TOAL, KOJIU MOO0Y-
TOK IXHiX KyTOBHUX KoediuieHTiB nopisaioe —1. [[oBeaiTh.

Bepmiuau TpukyTHEMKa MaioTh kKoopauunatu A (0; 13), B (2; —-1)
i C (10; 3). HoBemiTn, 110 #Oro Memianu, mpoBeaeHi 3 BepinuH B i C,
B3a€MHO MePIEeHINKYIAPHI.

fAxa ymoBa meprmeHIMKYJISpPHOCTI BigpiskiB AB i CD, akmio Bigomi
KOOpJAMHATH iXHiX KiHIiB: A (a,; a,), B (b;; b,), C (c;; ¢,), D (d; d,)?

CriamiTes piBHAHHA IeOMETPUUYHOTO MiCIIA TOYOK, PiBHOBiamaeHUX
BiJ ABOX JaHUX TOUOK:

Aki piBusAHHEA MaOTh JOTUYHI 10 Kosa x% + y?= R?, 1o mapaJjieybHi oci:
1) abermuc; 2) opauHaAT?
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264*. CkianiTh piBHAHHA TOTUYHOI 10 KoJsa x* + y® = R* y Tounti M (x,; Y,)-

265*. Ha akii BigzcTaHi Big mouaTKy KOOPAUHAT HIPOXOAUTD IIPAMA:
Dy=Fkx+b;
2)ax+by+c=07?

266". fk suaiiTu BiscTaHb Bix Touku M (x, ; y,) 10 IpAMOi, 3ajaHOI DiBHAH-
HAM:
)y==Fkx+b;
2)ax +by+c=07?

MposBiTb KOMNETEHTHICTb ]

267. Yepes AKy KinbKicTh By3JiB CiTKH |
IPOXOAUTH KOJIO, IIEHTP SIKOT'0 Mic-
TUTBLCA B il By3Ji, a pajgiyc AOpiB- | 1 7 A\
HIo€ 25 KIaiTuHKam?

e
=
| —

A\
/

e

| TN

e

268. e ma moaBip’i moTpi6HO po3micTu-
TH JixTap, 100 XBipTKa, KPUHUILS
Ta BXig 10 OyAUHKY OCBiT/IIOBAINCH
OHAKOBO?

|
— —

o

S

P

T

L L
| |
f t

1

|-
T T

269. fAx uepes mamuii By30J CiTKHU IIPO-
. .. 1.2 .
BECTHU IPAMI 3 KyTOBUMHU Koe(imienTamu 5 i 3 BiTHOCHO rOPU30H-

TaJIbHOI JiHii ciTku? A BiIHOCHO BEPTUKAJIBHOI?

270. Haceneni nyuxkTu A i B posralioBaHi Ha BimcTaHi 8 KM oguH Bin
oxHOTO. 3 MYHKTY A BHUUINOB ITimmoxin 3i mBuakicTio 4 KM/Tox, a
Hal3ycTpiu oMy 3 TYHKTY B BUixaB BeJOCUIIEAUCT 3i IIBUIKICTIO
12 km/Toz. 3a MaTIOHKOM 54 OSACHITH:

1) Ak misHaTHCS IPO Te, AKUI Yac 10 3ycTpiui Oyu B Joposi mitro-
Xin i BestocuIegucT;
2) Ha aAKif BigcTaHi Bix nyHKTY A mimoxifn i BeaocunesucTt 3ycTpi-

JINCHA.
t,200 A |
2 //
//
1 — //
A L ‘\‘N‘\-\\ B -
1 2 83 4 5 6| 7. 8 9  10bLKrn

Man. 54
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§ 4. MOHATTA BEKTOPA.
AIi HAJ BEKTOPAMM

1. Lo Take BekTOp

Curtyauia. lOpin MNeTpoBny gaB 3aBOAHHS Y4HIB-
ctBy 9-A knacy npuragatm 3 kypcy §i3vkm, wo Take
CKaNsipHi 1 BEKTOPHI BENNYUHW, T2 HABECTU BiANOBIOHI
npuknagu. lpyHa n Makcmm BUnLWAN 0O OOLWKW 1 3a-
nucasnu CBOI pes3ysnbTaTu.

qr.orioncentr.com.ua/5lybT

Ipuna Maxkcum
CranapHa BeJIMUYNHA BekTopHa BemunHA
(cxansap) (6exmop)

XapaKTepus3yeThCA

XapaKTePU3yEThC JIUIIIEe

Hucaoeum SHaAYeHHAM, HANPAMOM
yucJjsosum sHaA1eHHAM

i moukoiw npurknadanHs
IMpuxnamu: IIpuxaamgu:
IOBXKMHA, TeMIIepaTypa, Maca cuja, MIBUAKiCTE

MakcuMm fozxaB, IO CUJTY 300pakaioTh HANPAMACHUM 8i0pidKom, a ii gid
3aJICKUTD BiJl TOUKY OIPUKJIagaHHa (Masi. 55, 56).

N~

Man. 55 Man. 56

IOpiii ITerpoBuu moxBaaus Ipuny 1 Makcuma 3a mpaBUJIbHI BifgmoBifi.
OpHak BiH HAroJoOCHUB, IO B reOMeTpPil BeKTOp TPAKTYIOTh AeIl0 iHaKIIIe.

IITo Take reoOMeTPUUHUI BEKTOD? J

{ ITomipkry#imo.

Ha mamrouky 57 Bu 6aunTe Ha CTOJIi TAIIO 3 AeIKUMU IpeaMeTamu. SIKImo
TaI[Io IIePeCTaBUTH B iHIIIe MicIie Ha cToJIi (Maj. 58), To aaa onucy i€l aMinu
PO3MIiIIleHHA Talli Ha CTOJIi MU BKaKeMo i1 HanpaM (HanpuKJIag, IepecyHyTu
OpaBopyy) i BigcTaHb (HATPUKJIIAM, 4O IIPABOTO KPaio cToJia). ¥ TaAKMUU cIocio
MU 3aJJaMO BEKTOD, HA SKUHA moTpibHO mepemicTuTu Tario. IIpu nbomMy KO-
HU# mIpeaMerT, IO € Ha Talli, IepeMiCTUThCS Ha TO cAaMUI BEeKTOP.

Mipkyooun reomeTpuuHO, MOKHA CKasaTu, IO IIiJ Yac IepeMilleHHS
IJIOITWHY Ha 3aJaHy BiJicTaHb i B YyKasaHOMY HAIIPAMI IIepeMiIlyioThCcsa BCi
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TOUKH ILIOIMHU. A ixX 6esiu. Tomy B reomerpii abcTparyioTbea Biff TOUKHU
OpUKJIAJaHHA AK XapaKTEePUCTUKM BEKTOPHOI BeJIWUYUHU 11 HA3WBAIOTh TaKy
BEKTOPHY BeJIUUUHY 2e0MEMPULHUM BEKMOPOM.

4 0\ i

Man. 57 Man. 58

300pakeHHAM TeOMEeTPHUUYHOr0 BEeKTOopa Ha ILIOIIHWHI € BCi HampaMJeHi
BiZIpisdKU, AKi MalOTh Ty caMy JOBKUHY I OMHAKOBUYN HAIPAM.

Yu MoKHA HA apKYIIi mamepy moOyayBaTH IIOBHE
300paKeHHsI reOMeTPUUYHOr0o BeKTopa?
[ Hi.

IToBHEe 300pakeHHa FTeOMEeTPUYHOTO BEKTOPA, IK

T HeMOKJIUBO. Tomy, AK i B hisuIli, reomeTpuuHMn

i 300pakeHHs BCiel MpAMOI UM MJIOIIHNHM, TO0yAyBa- /YV

BEKTOP 300paskaloTh JUIIE OJHUM HANPAMJIECHUM //VV /

Bigpiskom (mas. 59). IlouaTok i kiHemp mMboOro Ha-

Man. 59

OPSAMJIEHOTO Biipi3Ka 3a4ail0Th JOBMKUHY TAa HAIPAM
PeIlTy BifmOBiZHUX HANPAMJIEHUX Bimpiskis. Moro mo:xXHa HasmuBaTu npeod-
cmasHukom sexmopa. Hamani 6yneMo KOpoTKO TOBOPUTH — 8EKMOP.

v

Bynp-ska BmopsaakoBaHa Iapa TOYOK BU3HAYA€E BEKTOP.
IITo6 3agaTi BEKTOP, JOCTATHHO BKA3aTH HOTr0 MOYATOK i KiHeIb.

Ha mantonky 60 Bu 6aumTe BEKTOpP 3 IOYATKOM y Toulli A # KiHIem
y Tourni B.

Koporko sanucyemo: AB a6o AB. Pucka abo cTpiika Haja HA3BOIO Bij-
pisKa 3aMiHIOE CJIOBO «BEKTOP». BeKTopuM MOKHA MO3HAYATU I MaJIM-

MU JIATUHCBKUMU OyKBaMu: a abo a, b abo b (mai. 61).

B a ‘
A . . b
AB ab6o AB
Man. 60 Man. 61

(s
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BexTop, y sK0OTO IMOYATOK i KiHels 30iraroTnesd, (\
Ha3UBAIOTh HYJAb-86€KMOPOM 1 IO3HAUAIOTh: 0 a6o "
6 .Is HYJIb-BEKTOPOM HeE HOB’ﬂ3yIOTb JKOJHOI'O Ha- \c|)||\l\||\\1\||\l\|||\2\|||ln||\:\3\||l\‘
IpsaAMYy. A—>B

Hosexncunorw abo modyrem e6exmopa Ha3UBa- MaJt. 62

I0OTh BifcTaHp MisK HMOro mouyaTkKoM 1 KiHiem.
Ha maaionky 62 BekTop AB Mae JOBXXKUHY 2 CM.

ll Koporko 3anucyemo:

Topa AB IOpiBHIOE IBOM CAHTHMETPAM.

AB‘ =2 cM, i roBopuMO: TOB:KUHA (MOIYJIb) BEK-

HoB:xrHa HYJIb-BEeKTOpa AOPiBHIOE HYJIIO. BeKTOp, JOBKMHA AKOTO HO-
piBHIOE 1, HABMBAIOTH 0OUHUYHUM 6eKMOpoM. Vloro mosHAUaoTh TaK: e . 3a

O3HAUEeHHAM, e‘ =1.

2. KoniHeapHi BekTopu. PiBHi BekTOpM

IBa HeHyJIbOBi BeKTOPU HA3UBAIOTL KOJNiHEAPHUMU, AKIIO BOHU napa-
JenbHi ogHiM npamiii. Ha MAaIOHKY 63 Bu GaumuTe qBa IcomHeapm BEKTODPU a

i b. MoskeMo 3ammcaTu: a I b. KomHeapm BEeKTOpPH a i b 300paskeHi Ha
MaJTIOHKY 63, MaloTh OJHAKOBHUII HAIIPAM. 1X HaBUBAIOTE CNIGHANPAMICHUMU

¥ 3aII1CYIOTh: 4 a™b.Ha MaJIIOHKY 64 BeKTOpH C i d Takox € KOJIlHeapHI/I-
MU, ajie NPOMUNEeHCHO HANPAMIeHUMU. 1X TO3HAYAIOTH TAK: C et d.

Man. 63 Man. 64

3anam’ataure!

BekTopu Ha3WBaOTBCA piGHUMU, SKII0 BOHHM CIiBHANIPAMIIEHi
M MalOTh PiBHi JOBKMHMN.

Ha manionky 65 Bu 6auuTe piBHi BeKTOopu a i b.

|| Koporko 3anucyemo: a =b, i roBopuMO: BEKTOP @ AOPiBHIOE BEKTOPY b.

SIKIII0 ABa BEKTOPU MAIOTh PiBHI MOAYJIi, ajie IPOTWJIEKHI HAIPSIMM, TO
iX Ha3WBAIOTh npomuJiexcHumu eekmopamu. Ha mantouky 66 BekTopu ¢ i d
€ mpotuie:kHUMU. MoxkeMo 3amucaTtu: ¢ =—d.
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b d N
a » c
a=b c=-d
Man. 65 Man. 66

3apaya 1 | Ha cropomax kBagpara ABCD 3amaHO

BEKTOpU E, B_C, CD i AD (mai. 67). Iy :C
_,IEOBe_,/:l;in BeKTOpHiI piBHocti: AD=BC i

AB=-CD.

Po3B'A3aHHA  Ockimsxu ABCD — kBagpar, TO faHi

BEKTOPH MAalOTh PiBHI JOBXKUHMU: ‘E‘ =‘ﬁ‘

|AB|=|CD|. 3a ymosow, ADT1BC, are ABTN.CD. 4 -

TOMy AD =BC 3a 03HaYeHHAM PiBHUX BeKTODiB, a Man. 67
AB=-CD 3a 03HaueHHAM IPOTHUJIEKHUX BEKTOPiB.

N
X

N\ . . . .o .
" Ywu piBHi BeKTOpU AD i AB B pOSTIIAHYTiH 3agaui? }
\ :

Hi, 60 11i BeKTOpU HEKOJIiHeapHi.

m o6 ycraHOBUTH DPiBHICTH BEKTOPiB, IEepeBipTe BHUKOHAHHA IBOX
/] sumor:

1) naHi BEKTOPU € CHiBHATIPAMJICHUMU;

2) 1aHi BeKTOPH MaIOTh PiBHI TOBKWHH.

3. il Hap, BeKToOpaMm gr.orioncentr.com.ua/syfaW

Axi mii MmokHA BUKOHYBaTHU HATI BeRTOpaMI/I?J
\=

BexkTopm MoOKHaA momaBaTH, BimgHimMaTu
Ta MHOKUTH HA YICJIO.

106 BuKoHyBaTH il Hajg BeKTOpamMu, Tpeba BMiTH BiAKJIamaTu BEKTOPD
BiZ 3amaHOI TOUKH. HOMipRyGMO SAK IIe POOUTH.

Jns Oyab-aKOro BeKTopa @ Ta AeAkoi rouku O icHye JuIle OLHA TOYKA
M, raka, 110 OM a (maza. 68). IIooygoBy Touku M HasuBaIOTh 8i0KIADAH-
HAM 6eKmMopa a 6id mouxu O.
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_ B
a
M
o) ¢ g A e
Man. 68 Man. 69 Man. 70
3.1. lonaBaHHSA BEKTOPIB.
MpaBuno TpUkKyTHUKa
Hexait gano gBa BeKTOpHU aib. Bl,a TOBLIBHOIL >
TOUYKU A BifKJIamemo BEKTOD AB=aq, morim Big A ‘B C
TOUKu B — BeKTOp BC=b (MaJI 69). IlouaTox AB + BC = AC
BEKTOpPa AB i Kimenp BeKTOpPa BC 3a1aioTh BeK- Man. 71
TOpP AC c. BexkTop ¢ Ha3UBAIOTh CYMOI0 6EKMO-
pi6 a i b. Moskemo sanucaru: c=a+b. A o }B
fAximo 6 a c AC wmekoiiHea — — —
{u _ypiygm yMy HEKOJIiHeapHUX AB + BC - AC
BeKTOpiB AB i BC, cuupaiounch HAa O3HAUEHHI,
Man. 72

TO yTBOpUThCA TPUKYTHUK ABC (Mman. 70). Tomy
meii crocid 3HaXOoMKeHHI CYMU Ha3UBAIOTh NPaA8U-
nom mpurkymuuka. Vloro Mo Ha 3acTocyBaTu 10 6yAb-AKUX ABOX BEKTODIB,
30KpeMa KoaiHeapuux. Ha mamronkax 71i 72 Bu 6aunTe, AK 3HAXOIATH CYMY
CHiBHAIPAMJIEHUX BEeKTOPiB (Maj. 71) i mpoTuiaeXHO HAIPAMJIIEHNX BEKTO-
piB (mai. 72).

m s Oyab-AKUX TPHOX TOYOK A, B i C cipaBaKyeThCs PiBHICTD:
AB+BC=AC.

3.2. JopaBaHHA BEKTOPIB.
Mpasuno napanenorpama

CyMy [ABOX HeKOJiHeapHUX BEKTOpPiB a i b B C
MOJKHA 3HAUTHU iHAKIIle — 3a Npasuiom napaJieo-
epama. s nboro Bl,L'[ ,Z[OBlJIBHOl TOYKU A TOTPiOHO

BiIKJIaCTH BEKTOPU AB=a i AD= b a moTiM 1mo-
oynyBatu mnapasienorpam ABCD (man. 73). Tomi 4 b D

BeKTOp AC nmopiBHIOE a+b. Man. 73
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Yu Mo'KHa IpPaBUJIO IIapajejorpaMa 3aCTOCYBaTH
IO0 KOJIiHeapHUX BEKTOPiB?

Hi, ockinbKku Ha TaKMX BEKTOpax He MOKHA
mo0OyayBaTH mapajeaorpaMm.

BigmimzocTi B 3acTocyBaHHI JBOX HMPaBUII AOJaBaHHA BEKTOPiB BU Oauu-
Te B TabauIri 13.

Tabaruusa 13

Hano ITo6ymoBa

npaséuno mpuKkymHuka

S|

Q|

npaeuao napanenozpama

|

S|

npaséuno mpukymHura

a b
-

a
D .
a+b

a
—_

b
—> npaeéuno napanenozpama

3.3. BigHiMaHHS BeKTOpIiB

Pisnuuero 6eicmopi6 aib HA3UBAIOTDH TaKuil BEKTOp ¢ =a-b, ﬂ}cm‘/’l Ipu
JloJlaBaHHi 10 BEKTOpa b Jlae BEKTOD a . Iamumu cJIOBaMU, 3 PiBHOCTi c=a-b

BUILINBAE PiBHiCTH c+b=a. 3Bigcu, 1100 mMOOYAyBaTU _BEKTOp ¢=a-— b,

moTpibHO Big mOBiTbHOL TOUKH A Buucnac'm BEKTOpH AB=a i A_ng
(mai. 74). Toxi BeKTOP CB=c ¢ pisuuIeo a-— b.

@ I 6yab-IKUX TPhOX TOUOK A, B i C cipaBasKyeThCa PiBHICTD:
AB-AC=CB.
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Sall

Y

B
N

A C
Man. 75
B M B M
7
gﬁx AC YQ

»

A C A C

Man. 76 Man. 77

3apava 2 | Ha croponax mapaienorpama ABMC 3aiano BeKTOpH ABi AC
(maJ. 75). BupasiTs uepes JaHi BeKTOpH JiaroHaJi mapaJjiejxorpama.

Po3s’A3aHHA 1. ¥V mapamemorpami ABMC mnposesemo niaroHanb AM
(maj. 76). 3a mpaBusoM napaJeaorpama: AM = AB+ AC.

2.V napanenorpami ABMC nposenemo giaroHaab CB (maj. 77). BekTop

CB IOPiBHIOE PIiSHUIIL BEKTOPiB AB i AC 3a o03HaYeHHAM. Omxe,
CB=AB- AC.

m 106 3HajiTH CyMy it Pi3HUII0 HeKoTiHeapHUX BeKTopiB AB i AC, axi
BiIKJIameHO Big cHmimepHOrOo mMouatKy A, moOyayiiTe mapaJjejiorpam
ABMC. Toni:

1) AM = AB+ AC (maa. 76);
2) CB=AB-AC (man. 77).

3.4. MHOXXEHHS1 BeKTopa Ha Yncno

I[o6ymKom HeHYIb0B020 8eKMOPA a Ha unco k # 0 Ha3UBAIOTH BEKTOD d ,
IOBXKUHA AKOTO JOPiBHIOE TOOYTKY MOBKUHU BEKTOpA a Ha MOJYJIb yucJya k,
a HampaM 30iraeThbcsa 3 HAIPAMOM BEKTOpa a , AKIo k£ > 0, i mpoTuiexHui
HaIIPAMY BEKTOpa a , AKII0 kB < 0.
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I’{/ l KopoTko 3anucyemo: d=k-a.

.'El 3a 03HAUEeHHAM J00YTKY BEKTOpa Ha YMCJIO:
1) |d] = k] |

.
b

2) ETTE , aKIo k > 0 (mai. 78);
3)d Tl a, akmpo k < 0 (max. 79).

a

Man. 78 Man. 79
Ho06yTOK HYJIb-BeKTOPa Ha YK CJIO Ta BeKTopa Ha uucJo 0 € HyIb-BeKTOPOM:
E-0=0-a=0.

BiacTuBocTi JomaBaHHsS BEKTOPiB i MHOMKEHHS BEKTOpa Ha UMCJIO HaBe-
neHo B Tadsumi 14.

Tabruus 14

Baacrusocri

I[O,I[aBaHHH BeRTOPiB MHoOKEeHHA BEKTOpa Ha YUCJIO

a+0=a la=a

IlepecTraBHMIT 3aK0H

a+b=b+a k-a=a-k

Cnoayunuii 3aKoH

(E+5)+E:E+(5+2) k-(m-a)z(k-m)-a

Ilepmuii po3noiIbHU 3aKOH

k'5+m-E:(k+m)'E

JApyruii po3noaiIbHUH 3aK0H

h5+k5:k(5+a

E+(—5):0
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LlizHanTtecs 6inble J

1. HasBy «BekTOp» (vector y nepeknani 3 naTUHCbKOI — TOM,
LLLIO Hece) 3anpoBagmB ipnaHacCbkuii MatemaTuk Binbsam PoBeH
FaminbToH (1805-1865). [o3Ha4YeHHa AB pns HanpPsMIIEHOro = &
Bigpiska Bnepwe B 1806 p. BMKOPUCTaB LUBENLAPCLKNI MaTe- )
maTuk XKaH Po6ep ApraH (1768-1822). MouunHatoum 3 1853 p., N\ et
BEKTOP CTajin MO3HayaTu 1 ofHielo OykBOWO r, GK Le pobus % &5
dpaHuy3bknin matematnk OriocteH JlyT Kowi (1789-1857). 07EH n\i'\$°
Mo3HayeHHa AB noyanu 3acTocoByBaTu nnwe y XX CT.

2. TepMiH «MOOynb» MOXOOWTb Bifd, NATMHCbLKOrO CrioBa
modulus — mipa. Mloro BnepLue cTaB BUKOPUCTOBYBATU aHMiiCbkMii MaTemaTtuk P.
KoTtec (1682-1716). 3Hak moaynsa ymucna |x| y 1841 p. yBiB BUAATHUIN HiIMELbKNI Ma-

Tematuk K. Beriepwrpacc (1815-1897). TepMmiH «koniHeapHWIA» NOXOOUTb Bif, NaTWH-
CbKOr0o CMONYYEHHS: cO (cum) — pa3oM, CMinbHO, lineo — niHig.

3. Y Bac MOrno BMHUKHYTU 3annTaHHNA: K 4OBOASTb BEKTOPHI PIBHOCTI? Po3rns-
HEMO npuknag,.

LLIo6 noBeCTV BEKTOPHY PIBHICTb a+b=b+a , NOTPiOGHO:

1) nobynyeaTtun BEKTOp a +b;

2) nobynyBaTu BEKTOP 5+5;

3) noBecTy, Lo NnobyaoBaHi BEKTOPW PiBHI.

Hexan naHo HekosiHeapHi BEKTOpU aib (BMNagoK KoNiHeapHOCTI BEKTOPIB aib
PO3rNsgHbTE CaMOCTIMHO). Big OOBINBHOT TOYKM A BigKNaaeMO BEKTOP E:E, a Big
TO4KM B — BekTop BC=b (mas. 80). Toai Maemo:

AC=AB+BC=a+b. (1)

a+b+c+d
Man. 80 Man. 81

JonoBHUMO TpnkyTHUK ABC no napanenorpama ABCD Tak, wo06 ctopoHa AC LbO-

ro TpukyTHUKa Byna giaroHanno napanenorpama. Toai
DC=AB=a, AD=BC=b i AC=AD+DC=b+a. (2)

3 piBHOCTel (1) i (2) BUNAvBaE, Wo a+b=> +a.

4. LLlo6 nobynyBaTu CyMy KiflbkOX BEKTOPIB, 3aCTOCOBYIOTb M1paBu/I0 MHOMOKYTHUKA.

K0 BeKTOpY NobyaoBaHO Tak, L0 NOYaTOK APYroro BekTopa 36iraeTbcs 3 KiH-
LIEM MEPLLOro BEKTopa, No4YaToK TPETLOro — 3 KiHUEeM Apyroro i T. 4., TO cyma AopiB-
HIOE BEKTOPY, NO4YaTOK IKOro 36iraeTbCs 3 NOYATKOM NEpLIOro, a KiHelp — 3 KiHUEeM
OCTaHHbOro BekTOopa. Ha mantoHky 81 Bu 6aunte, 9K 3HALLNN CyMy BEKTOPIB a, b, ¢

id.
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CnoBHUYOK J

%[  Yxpainceka AmHriiicera/ Himenpka/ dpanmnysska/
L English Deutsch Francais
BEKTOP vector Vektor, m vecteur

qr.orioncentr.com.ua/hzBjg

MNpurapaite ronoBHe J

. MosacHiTb, Wo Take BeKTop. Ak Noro 306paxatoTb; NO3Ha4YaTb?

. 9k 3apgatn BekTOp?

. Lo Take poexunHa abo Mmoaynb BekTopa?

. 9lknin BEKTOP HA3MBaKOTh HYJb-BEKTOPOM; OOVHUYHUM BEKTOPOM?

. 9lki BEKTOPU HAa3MBalOTb KONIHEAPHUMW; CNIBHANPAMIIEHUMU; MPOTUIIEXHO Hanpsame-
HUMKN? AKX NO3Ha4aTb?

. ChopmynionTe 03HA4YEHHS PiBHUX BEKTOPIB.
. ki BEKTOPWN Ha3nBaOTb NPOTUAEXHUMN?

8. Lo Ha3uBaloTb CyMOIO ABOX BEKTOPIB; Pi3HMLEIO ABOX BEKTOPIB? FKi BNaCTUBOCTI Mae
[0AaBaHHA BEKTOPIB?

9. TosACHITb, 9K 00AAaTK ABa BEKTOPW 3a NPAaBUIOM TPUKYTHUKA / napanenorpama.
10. LLlo Take noByToK BekTopa Ha 4ncno? Aki Moro BNacTMBOCTI?

AL WON =

N O

YcHe TpeHyBaHHHJ

1. IloxmafiTe y caHTHMeTpax: 2 MM, 2 M, 2 M, 2 KM.
2. Ilopatite y memumeTrpax: 6 MM, 6 cm, 6 M, 6 KM.
3. Ilomatite y merpax: 10 mMm, 10 cm, 10 am, 10 KM.

Po3B'axiTb 3apayi

271". Yu npaBUJIbHO, II[0 BEKTOP 300pasKaroTh:
1) TouKoI0; 3) HampaAMJIeHUM Bigpizkom?
2) Bimpiskom;

272'. Yu nmpaBUJbHO, IIT0 BEKTOP 3a0al0Th:
1) #ioro moyaTKoOM; 3) fioro mouaTKoM i Kinmem?
2) tioro KiHIeM;

273'. Yu npaBUJIbHO, II[0 MOAYJIb BEKTOPa — IIe:
1) Touka;
2) Bimpisok;
3) umcJI0, 110 JOPiBHIOE BifcTaHi Mik mouaTKoOM i KiHlleM BeKTOpa?

274'. Yu npaBUJIbHO, 1110 KOJiHeapHi BeKTOpH:
1) He mapaJiesbHI OAHIN paAMil; 2) mapajejbHi OmHINA TpAMii?
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275'. Yu npaBUJIbHO, 110 BEKTOPHU € PiBHUMU, AKIIO:
1) ixHi JToBXKUHN — PiBHI;
2) BOHU € KOJIiHeapHUMU;
3) BOHU MAaIOTh PiBHi JOBMKUHU i € CIIiBHATIPAMICHUMU ?
276'. Yu npaBUJIbHO, III0 CYMOIO JBOX BEKTOPiB €:
1) uncno; 2)Bigpisox; 3) BexTop?
277'. Yu mpaBUJIbHO, IO IJIA 3HAXO'KEHHA CYMU JABOX BEKTOPiB 3a mpaBuU-
JIOM TPUKYTHHKA IIOYATOK APYTroro BEKTOPa CyMillaloTh:
1) 3 mOUaTKOM IIEPIIIOTro BeKTopa; 2) 3 KiHIleM IepIIoro BeKTopa?
278'. Yu npaBUIbHO, 110 AJIA 3HAXOIKEHHS CYMH ABOX BEKTOPiB 3a IpaBu-
JIOM IIapaJiejiorpamMa Imo4aToK IPYyroro BeKTopa CyMiIl[aioTh:
1) 3 mOUaTKOM IIEPIIIOro BeKTopa; 2) 3 KiHI[eM IepIIoro BeKropa?
279'. Yu npaBUJILHO, 1[0 JJIsI 3HAXOMAMKEHHSA PI3HUIIL JBOX BEKTOPIiB II0YATOK
JIPYyroro BeKTopa CyMillarmTh:
1) 3 mOYaTKOM IIEPIIIOro BeKTopa; 2) 3 KiHIleM IepIIoro BeKTopa?
280'. Yu npaBmjbHO, IO B IapajejaorpamMi, mooyJoBaHOMY Ha JBOX BEKTO-
pax 3i CIiJILHUM IIOYATKOM:
1) oOuaBi giaromaJi JOPiBHIOIOTH CYyMi X BEKTOPIB;
2) o6uaBi miaroHaJi JOPiBHIOIOTH Pi3HUIIL ITUX BEKTOPiB;
3) oxHa 3 miaroHaJsieil JOpPiBHIOE CyMi ITMX BEKTOPiB, a iHINMA — iXHil
pisHHUITi?
281". Yu npaBuIbHO, II10 JOOYTKOM BEKTOPA HA YKCJIO €:
1) uncno; 2)Bimpisox; 3) BexTop?
282'. Yu mpaBUJIBbHO, 1[0, OyAyIOUl AOOYTOK BEKTOpa Ha AOAaTHE YMCJIO,
BigMmimue Big uncisa 1, 3MiHIOIOTE: B
1) HanmpsAM BeKTopa; 2) MOAYyJb BeKTopa?
283'. Yu mpaBujbHO, II0, OyAyiOUM HOOYTOK BEK- M
TOpa Ha Big’e€MHe YMCJIO, BiAMiHHe Big umcia
—1, 3MiHIOIOTB:
1) HampAM BeKTOpAa;
2) monyJb BeKTOpa?
) Moxy p A N C
284°. Ha mamoHKY 82 Ha3BiTh: Man. 82
1) yci 306paskeHi BekTopu;
2) BEKTOPH 3 TOYATKOM Y TOUIIi A. A B
3pobiTh BigmoBigwHi 3amucu.
285°. Ha maroHKy 83 Ha3BiThb: 0O
@ 1) yci 300paskeHi BekTopu;
2) BeKTOpHU 3 IOYATKOM y TouIli D. D C
3pobiTh BigmoBigHi 3amucwu. Man. 83

60 )



KooppuHati i BEKTOPM Ha NAOWMHI

286°.
287°.

288°.

289°.
290°.

291°.

292°,

293°.

294°,

BexTop 3a1aHO BIOPAIKOBAHOIO TAPOI0 TOYOK:
1)AiIC; 2)CiA; 3)HiP; 4)PiH.
IToGynyiiTe BKasaunuit BeKTOpP. 3po0iTh BiATIOBimHMI 3ammuc.

BekTop 3ajaHO BIIOPAIKOBAHOIO AP0 TOUYOK:
1)OiT; 2)TioO.
IloOynyiiTe BKaszauuii BEKTOP. 3po0iTh BiAIOBimHIIT 3aIIHC.

Ax zanucaru, 110 BEKTOP AB mae IOBKUHY:
1)5cem; 2)3mm; 3)0,027 nm?

BexTop CD mae IOBXKUHY 3 cM. 3po0iTh BiATIOBigHMIT 3amucC.

Yomy AOpiBHIOIOTHL MOAYJL BeKTOPiB a, b, ¢ i d Ha mamiouky 84,
SKIIO 38 OJMHUILIO JOBXKUHI B35TO:

1) oguy KJIITHHKY; 2) OBl KIITUHKK; 3) YOTUPU KJIITUHKN?

Yu € cepen JaHUX BEKTOPiB OAMHNYHI BeKTOPU?

Ha manronkKy 85 3a OAMHUINIO HOBMKMHM B3ATO ABL KJIITMHKH. Yu; €
cepen TaHNX BEKTOPiB OAUHUYHI BeKTOpu?

5%
b _ ¢
a n
_A c m Y
“ _ | d |k
_._ E
Man. 84 Man. 85
Ha mamonry 84 Has3BiTh BEKTOPH, 1110 €: qr.orioncentr.com.ua/IUiAv
1) KosiHeapHUMUY; 4) piBHUMU; : \
2) cuiBHATIPAMJIEHUMU; 5) IpPOTUICKHUMU. ;
3) MPOTUIEKHO HATIPAMICHIMH;
Ha maaronry 85 masBiTs BeKTOpH, IIIO €:
1) KomiHmeapHUMMU; 4) piBHUMUN;
2) cuiBHATIPAMJICHIIMHU; 5) IPOTUIEKHUMMU.
3) IPOTUIIEKHO HATIPAMJICHIIMMU;
ITo6ynyiiTe BekTopu MN i % Tak, 1100:
1) MN ™M PQ; 3) MNTT%i‘MN‘=3 M, E\:s oM.

2) ‘W‘:s oM

%‘=3 CcM ;

Ywm MoKHA CTBEPIKYyBaTH, 1110 MN = % ?
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295°.

296°.

297",

208°.

299°.

300°.
301°.

302°.

303°.
304°.

IToGynyiiTe mapanenorpam ABCD. Ha iioro cropoHax i miaroHamax
Io3HauTe JBa BEeKTOPU TaK, 11100 BOHU OyJIi:

1) KomiHeapHUMMY; 4) piBHUMU;

2) criBHATIPAMJIEHUMU; 5) IpoTUIEKHUMMU.

3) MPOTUJIEKHO HATIPAMJIEHIMH;

ITo6ynyiiTe kBagpaTr ABCD. Ha fioro cTopoHax i miaroHajisx mos3HauTe
IBa BeKTOPU TakK, 11100 BOHU OYJII:

1) KosmineapHUMU; 4) piBHUMMI;

2) criBHATIPAMJICHUIMH; 5) IpOTUIEKHUMU.

3) IPOTUJIE;KHO HATIPAMJICHIMU;

Ywu Mo)KHa 3a/1aTH PiBHI BEKTOPU, 1110 BU3HAYAIOTHCA BepIINHAMU PiB-
HOCTOPOHHBLOTO TPUKYTHUKA? A KojiHeapHi BekTopu? A piBHI 3a Mo-
nyJieM BeKTopu?

ITo6ynyiiTe piBHOCTOPOHHIN TpuKkyTHUK ABC Ta iioro cepenHi Jimii.
Yu Mo:KHA IMMO3HAUYUTHU ABA BEKTOPHU TaK, 1100 BOHU OyJIu:

1) KomineapHUMU; 4) piBHUMMU;

2) cIiBHATIPAMJICHUMU; 5) mporuneRHEUMUI?

3) IPOTUIIE;KHO HATIPAMJICHUMU;

JlaHo TpareIiro 3 OCHOBaMM:

1)ACiBD;

2)ABiCD.

Yu npaBuiabHoO, 1m0 AB=CD ? BigmoBigs o0r'pyuTyiiTe.

Hano Tpanerito 3 ocHoBamu AD i CB. Yu npaBUJIBHO, III0 AB=CD?
Bigmosias o0r'pyHTyiiTe.

ABCD — pom6. Touka M — cepenuna AB. AB = 4. 3HAHUIiTh JOBXKUHY

BeKTopiB CD, BA, MB, AM, BC, DA.

ABCD — kBagpar. Touka O — cepeaguua AC. AC = 6. 3HaHIIiTh JOBKU-
HY BeKTOpiB AO, AD, BO, AB.

Ha mamtonkax 86, 87 Ha3BiThL BEKTOP, IO € CYMOIO IBOX JaHUX BEKTOPIB.

AKuit BeKTOp HA MaTOHKY 88 € CyMOI0 JBOX JaHUX BEKTOPiB?
C A B

Sl
S|

Man. 86 Man. 87 Man. 88
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305°. Yu mpaBUJIBHO 3aCTOCYBAJIU IIPABUJIO )
qr.orioncentr.com.ua/gynmW

TPUKYTHUKA IJA OOJABaHHS BEKTOPiB 4
U aib (man. 89-91)? EsFEE

Man. 89

306°. fAxwuit BeKTOp JOPiBHIOE CyMi BEKTOPiB:
1) AM+MN; 2) AB+BC; 3) BK+KN?
307°. Axwuit BEKTOD ,aoplBHIOe CyMi BEeKTOpPiB:
. 1) PO+OM; 2) AC+CB?

308°. ABC — TPUKYTHUK. Ho6y11ym'e cymy BeKTOplB!
1)ABlBC 2)AClCB 3)BClCA

309°. Touxku A, BiC He ne:xaThb Ha OAHil mpamiii. 3HAHAITE CyMy BeKTOPiB:
1) AB+BC; 2) AB+BA; 3) AB+BC+CA.

310°. Ha maurrorkax 92 i 93 mia maHux BEKTOpPiB a, b 1 ¢ moOymoBaHO ixX
cymu: a+b, a+c i b+c.IlosacHiTs 3a MaJIIOHKOM:
1) Bix sK01 TOUKM BiAKJIaga/I1 IePIIUN JOOAHOK;
2) Big AKO0I TOUKM BigKJIamaau IPYTUil JOSAHOK;
3) AKuUii BEKTOP JOPiBHIOE CyMi ABOX JOJAHKIB.

a A O B a+b
b K| L M a+c
c _ P _Q R b+c
Man. 92
a B A O  a+b
b M K L gic
.. c 2 Q P byc
Man. 93
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311°. Touku A, Bi C nexxaTsb HA OgHi npaMm 3HaI/II[1TL CyMy BEKTOPiB:
1) AB+BC; 2) AB+ BA; 3) AB+BC+CA.

312°. ITo6ynyiiTe napanaenorpam ABK L Ta 3HAHAITE CYMY BEKTOPIB:
1) KL+KB; 2) BA+BK; 3) AB+KL.
313°. Ho6y,ay1/1'1‘e apasesorpam BKLM Ta 3HaAiTL CYMYy BEKTOPIiB:
. 1) KL+KB; 2) LM+LK.

314°. 3agaiiTe ABa HeKOJIiHeapHi BeKTOpH aibra mobyayiiTe ix cymy 3a
IIPABUJIOM:
1) mapanenorpama; 2) TPUKYTHUKA.

315°. 3azaiiTe JBa HEKOJiHeapHi BeKTOpU a i ¢ Ta moOyxyiiTe iX cyMy 3a
IIPABUJIOM:
1) mapanenorpama; 2) TPUKYTHUKA.

316°. Ha cycigmix cropoHax mapajejorpama )
E 3a7jaHo 1Ba BeKTOpH (Maj. 94). Yomy mo- 1
l l piBHIOE TPeTiil i3 300parkeHuX BEeKTOPiB?
317°. Ha cycigmix cropoHax mapajejorpama

3a7aHo ABa BeKTopu (Mai. 95). Homy gmo- qr.orioncentr.com.ua/Dixqe
PiBHIOE TpeTiii i3 300paskeHuX BEKTOPiB?

C D C D C D
B A B A B A

a) 0) 8)
Man. 94
M M M
L N L N L N
K K K
a) 0) 8)
Man. 95
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318°. ABC — TPUKYTHHUK. . Ho6y,uy1/1're PpisHUIIIO BeKTOPiB:
l)ABlBC 2)AC1CB

319°. KLM — rpukyTtuuk. I[Tobyayiite pisauirio sekropie LM i MK .

320°. ABC — plBHOCTOpOHHlI/I TPUKYTHUK 3i _cTOpOoHOMI 1. 1. dxa moB:kuHA
BeKTopa: 1) AB+BC 2)AB AC 3) AB+BC-CA?

321°. Ha croporax napanuesorpama ABCD 3agaso BeKTopu aib (mai. 96—98).
Hoﬁy,uym‘e BEKTOD:

1) a+b; 2)a-b; 3)b-a.

B C

B b c
= A
/ /
A D

A a D

Sal

A

Man. 96 Man. 97 Man. 98

322°. Ha mairouky 99 naHo BeKTOpPHU ai 5, cid.
ITIoOyayiiTe cymy i PiSsHUI[I0O KOMKHOI IIapu
BEKTOpiB. A

ol

Q|
>
oY

323°. ABCD — xBazpar 3i cropouoio 1. fIka moB-
JKUHA BeKTopa:

1) AB+ AD;
2) AB— AD;
3) AB-AD-DC?

324°. 3a mastorkamu 100—-103 ycTaHOBITH

3HAUEeHHA k£ B PiBHOCTAX: . |
I | pll =z = _ gr.orioncentr.com.ua/WwCaa
1)a=kb; 2)b=EFk-a.

a
A a
a a/ A
b _ b R
b ¥ <
Man. 100 Man. 101 Man. 102 Man. 103

(65


http://qr.orioncentr.com.ua/WwCaa

Po3pin

2

325°.

326°.

327°.

328°.

329°.

Haxpecuits Tabauiio 15 i B ii kiaiTuHEKax mocrtaBTe 3HAK «+», AKIIO
BEeKTOPU BiAIIOBiAAaI0Th YKa3aHill BUMO3i 3a JaHOTO 3HAUEHHST k.
Tabauusa 15

Bextropu a i k-a | B=2 |k=-0,5| k=1 |k=-1k=0,5|k=-2

CITiBHAIIPAMJIEHI

IPOTHUIIEIKHO
HanpAMJIEeHi1

OPOTUIEKHI

MaloTh PiBHi
JOBKUHUI

piBHI

3apmaiiTe BEKTOP a Ta moOyayiiTe BeKTOP:
— 1_ 2_
1) 2a; 2) ——a; 3) —a.
) ) 3% ) 3
3amaiiTe BEKTOP a4 Ta MOOyAy#Te BEKTOD:
1) 4a; 2) —-4a; 3) 0,25a.
ITopiBHANTE HAIPAMU I JOBKUHU BEKTOPiB:
1) 6a i —6a; 2)—3&1%5; 3)%51—2&.

ITopiBHANTE HATPAMU ¥ TOBKUHU BEKTOPiB:

B] 1) 22 i -2a; 2)-0,25a i a.

330.

331.

332.

333.

66 )

ABCD — rpamnenisa. Touka M — Touka nmepetuny ii giaronamuei. CKinn-
KM HeHYJLOBUX BEKTOPiB MOJKHA 3aJaTH HA CTOPOHAX, AiaroOHAJIAX
i cepenHiii srimil Tpamerrii, 1110 MarOTh TOYATOK:

1) y BepminHax Tpamerrii;

2) y Tourti M;

3) v cepenuHax CTOpiH TpameIrii?

ABC — TPUKYTHUK, y AKOMY IIpoBeZeHO cepenHi jginii. Touku M, P
i T — cepemunu cTopiH TpukyTHUKA. CKiIbKM HEHYJILOBUX BEKTOPiB
MOJXKHA 3a/IaTH Ha CTOPOHAX i cepelHixX JiHifAX TPUKYTHUKA, 110 MAIOTh
IOYaTOK:

1) y BepminHax TPUKYTHUKA;

2) Y KOKHil i3 cepeiH CTOPiH TPUKYTHUKA?

Haxo wotupu Touku. CKiIbKY HEHYJIHOBUX BEKTOPiB 3 KiHIIAMU B ITUX
TOUKaxX MOKHa mooynyBaTtu? PosriasaubTe pisHi BUNAAKM PO3MIIIeHHA
JaHUX TOUOK Ha ILJIOIIUHI.

Hamo Tpu Touku. CKiIbKM HEHYJIHLOBUX BEKTOPIiB 3 KiHIAMHU B IUX
TOUKaX MOKHA IMoOyayBaTu? Po3risdHbTe Pi3Hi BUMIAAKY PO3MIIeHH
JTaHUX TOUYOK Ha MJIONIMHI.
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334.

335.

336.

337.

338.

339.
340.
341.

342.

343.

344.

345.

Touka B jmexuTh Misk Toukamu A i C. Touxka M JIeXUTH MidK TOUKaMu
BiA. Cepen BekTopis AB, BC, AM, BA, BM, CM i MA uHa3BiThb:
1) cniBHapAMJIeHI BEKTODH;

2) IpoTUJIe;KHO HATIPAMJIEHI BEKTOPH.

ITo6ynyiite BekTOpu AB i CD, AKNOI0 iXHI DOBKUHHU BigHOBiZHO
IOPiBHIOIOTH 4 cM i 2 ¢cM Ta BiJoMoO, IT10 ITi BEKTOPH:

1) mpoTHIEKHO HATPAMJIEH];

2) crriBHATIPAMJIEHI.

CrinbKu po3B’A3KiB Mae 3amgaua?

ITooynayiiTe BexkTopu AB i CD, AKINO iXHi JOBXUHU SOPiBHIOIOTEL 110
1 cm i maHi BeKTOpU — KoJriHeapHi. CKiIbKY po3B’aA3KiB Mae 3agaua?

JlaHo IMeCTUKYTHUK, ¥ SKOTO KOXKHA CTOPOHA MAae MOBMKUHY 2 CM, a
KoxKHUI KyT gopiBuioe 120°. AKy JoB:KUHY Ma€ BEKTOp, III0 BU3HAYA-
€ThbCA:

1) 1BoMa cycigHiMu BepITUHAMUY;

2) Kinmamu 6inbInoi miaronadri;

3) KiHIIAMY MeHITIOI AiaroHaJi;

4) BepIIUHOIO 1 TOUKOIO IePeTUHY AiaroHasein?

ABCDEF — 11eCTUKYTHHUK, YV AKOTO BCi CTOPOHYU PiBHI # yci KyTu piB-
Hi. CKiIbKY mTap piBHUX BEKTOPIB 3 KiHIAMHY B 1OT0 BepITMHAX MOKHA
mobyayBaTu?

3HaUIiTHL CyMy BEKTOPiB E, ACi C_B, ne A, Bi C — Tpu 3amani Tou-
Ku. PosrisiHpTe 1Ba BUNIaAKU.

JloBeniTh, 10 A1 BEKTOPiB E, BC i AC CIIPABIKYETHCSA HepiB-
HicTB: ‘AC‘ < ‘AB‘ +‘BC‘.

YorupukytTauk ABCD — mapaiesorpaMm. Yu piBHI cyMu BEKTOPiB:

1) AB+BC i DC+DA; 2) AB+BD i AC+CD?

Yorupukytauk ABCD — pom6 i3 roctpum KyToM A. I[lopiBHsATITE cCyMuU
MOJYJIiB BEKTOPiB:

1) ‘AB‘+‘BC‘ i ‘DC‘+‘AD

. 2) ‘AB‘+‘BD‘ i ‘AC‘+‘CD‘.

ABCKFP — 11eCTUKYTHUK, KOKHA CTOPOHA AKOTro HopiBHIOE 2. 3Ha-
HIiTh JOBMKUHY BEKTOpA:

1) AB+BC+CP; 2) AB+BC+AP+FP+KF+KC.

CopocriTh Bupas:

1) BA-BC+2AC; 2) 2CD-DA-DC+CA.

CropoHa piBHOCTOPOHHBLOTO TPUKYTHUKA ABC mopiBHioe a. 3HaANIITD:
1) ‘ABHAC . 2) ‘EHE . 3) ‘E—@‘.

(67



Po3pin 2

346.

347.

348.

349.

350.

351.

352.
353.

354*.

355*.

356*.

357*.

358*.

359*.

360*.

3a AKOro 3HAUEeHHA £ BUKOHYETHCS PiBHICTh:
AB+BC=k(CB-AB)?

JdaHo BekTopu a i b. 3a AKOI YyMOBH BeKTOpHu a+b i a—b — KoJi-
HeapHi?
Jl1st AKX HeHYJILOBUX BEKTOPiB @ i b BUKOHYEThCSA PiBHICTH:

1)E+ﬂ=_

2)E+Q=M+b?

Y tpukytHUKYy ABC AB=c R AC=b , BC=a. ITobynayiiTe BEeKTOP:

a+b c+b
1) 3 2)
2 2
IToGynytiTe BeKTOP @ . 30iabINTE HOr0 JOBKUHY CIOYATKY yV 5 pasis,
a IOTiM MOBXKMHY BEKTOpa, SKHUU ofep:kaau, — y 2 pasu. CKiabKu

po3B’a3KiB Mae 3amaua?

ABCD — mapanenorpam. [loBeaiTs, 110 AC+BD=2BC.

. . -— 11— —

AP — menmiana TpukytHuka ABC. [loBenits, mo AP = E(AB +AC )
O — rTouka mepeTuHy Mexmian TpukyTHuka ABC. [loBenmiTh, IO
- 1 -
AO:-(AB+AC)

3
fxe reomerpuune Mlcue TOUOK BHU3HAUAE:
1) mouaToK BeKTOpa a; 2)KiHelb BeKTOpa a?

dAxmo B TpuKyTHUKY ABC mnposemeno memiamm AA, BB, i CC
To AA, + BB, +CC, =0. J[loBeIiTs.

1°

IITo6 Touka @ Oy1a TOUKOIO MepeTuHyY MeaiaH TpukyTHuka A BC, Heo0-

XiTHO # MOCTAaTHHO, 00 BUKOHYBaJacs piBHicTh QA +Q@B+QC=0.
HoBeniTh.

Armo M — Touka IepeTUHY MeaiaH TPUKYTHUKA ABC, To 0 JLIA Oy ab-

AKoi Touku O CHpaBIKYETHCA PiBHICTH: OA+0OB+0C =30M. Hoge-
IiTh.

Menianu tpukyTHUKiB ABC i A B,C, mepeTUHAIOTLCA BiATIOBiAHO B
roukax O i0,. Hosexits, mo AA, + BB, +CC, =300,.

Ha xoxi 3 menrpom y Touri O mosHaueno Touku A, B i C Tak, 1o
OA +0OB+0C =0. MoBeniTp, 1110 TpUKyTHUK ABC — piBHOCTODPOHHI.

Hamo: vorupukytrauk ABCD, AD=AC-AB. Hosenits, 1mo ABCD —
mapaJiesiorpam.
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361*.

362*.

363*.

364*.

365*.

366*.

Hamo Touxu A, B i C. Ilo6yayiiTe Touky D Tak, 111006 BUKOHYBaJaaca
PiBHiCTB:

1) DA-2DB-DC=0; 2) AB+3BD =BC.

JloBeaiTh TOTOMKHICTB:

1) -DB+BD-CD=2BC+CD; 2) BA+DC+CD+BM +MA+2AB=0.
3ajzaiiTe BEKTOPHU E, bicra moOyAyiiTe BEeKTOP:

1) 4E+6(5—3E+5); 2) —(5—85)+4(25+E).

Hawmo Toukn A, B, Ci D. Touku M i N — cepegunu Biapiskis AC i BD.
HoBenits, mo MN =%(E+C_B)

Hawxo tpu Touku A, B i C rtaki, mio AC=Fk-CB. Hosenits, 110 gad 0yab-
. .. — OA+Ek-OB
aKoi Touku O cupaBIKyeThCs piBHicTb: OC = —1p
+
JloBeniTs, 10 Touka M Jie:KUTh Ha IpAMiit AB Toxai i TinmbKu TOAi, KOMu
I 1oBiabHOI TOuKM O CIIPaBIYKYETHCA PiBHICTD:

OM =kF 'a+(1—k)@, ne k — 6ynb-aKe AificHe IUCIO0.

MpoABiTL KOMNETEHTHICTb J

367. IliBHiuHmM BiTep 3MiHUBCA Ha:

368. Byiuis mpoxXoAuTh 3a HANPAMKOM 3 IIIBHiUHOIO

369. Typuctu mnpoiiuin Big 6as3oBo-

1) niBHiuHO-CXigHMIA;

2) miBHiUHO-3aXigHMIA;

3) cximHuii.

IToraskiTs mouaTkoBUMil i KiHIlEBUI HATPAMOK Bi-
TPy Ta HAIPAMOK HOT0 3MiHU.

CXOZy Ha IIiBAeHHUN 3axim. ¥ sSKOMYy HAOPSIMKY

OPOXOAUTH MapajeibHa ifi ByJauna? A mepueHIUKyJaapHa? 3po-
0iTh MAJTIOHKY, BBAKAIOUU BEPTH-
KaJIbHUM Kpall apKyllia B 30ITHTI
HanmpAMKOM Ha HiBHIiU.

ro Tabopy B HANIPAMKY Ha HiBHiU
4 xM i1 moBepuyJu Ha cxin. ITpoii-
IIOBIIIM 3a IIMM HAIPAMKOM
1 KM, BOHM OPOUIIJIM Ha IIiBHIU
mie 2,5 kM. I[loOyayiiTe HATPAMKHI
iXHBOTO PYXY Ha IJIaHi B MacIITa-
6i 1 xkMmB1cMm.
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~

370. MoropHuii YoBeH BiguaJsiioe Big 6epera piuku 3 BJIaCHOIO IMIBUAKiC-
TIO U, = 12 KM/roz, a Teuisa piuKU Mae IMBUJKICTb U, = 4 KM/rof
(mau. 104).

1. 3 K00 IIBUAKICTIO YOBEH BinmanseTseA Big 6epera?

2. 3a AKU yac YOBeH ONMUHUTHLCA IIOCePeANHI piuKky i1 HA AKiN Bix-
cTaHi Big mpuyaiy, SKIO IMHPHUHA PIYKKA CTAHOBUTE 6 KM?
BuxoHnaiiTe BiZIIOBiZHI MaIIOHKH.

Man. 104

§ 5. KOOPAUHATU BEKTOPA.
CKANAPHUMN D.O bYTOK BEKTOPIB gr.orioncentr.com.ua/SmMni

1. KoopouHaTtu BekTOopa

Cutyauia. Nepen noyaTtkomM ypoky reomeTpii B 9-A knaci Okcana Mu-
KOJNaiBHA 3aroToBua Ha OOLLLi MantoHOK | 3anucu (man. 105). 3o0paxeH-
HS 3auikaBMIO y4HIBCTBO — OYno Had YMM NOMipKyBaTu, 3iCTaBUTK 11 NPo-

TUCTaBUTU. [leHNC BUCNIOBUB rinoTeay, Lo BEKTOP a € CYMOIO BEKTOPIB a, i a, . AnelpuHa

3anepeynna: «Ha mantoHKy HemMae BEKTOpiB a, i a, . Lle uncna». Jlymku ooHOKNACHWKIB
po3ainuancs, ane B OAHOMY YHHIBCTBO GYy/10 OAHOCTANHUM: Y/CNA a, i a, TOYHO XapaKTe-
pU3yI0Tb BEKTOP a .
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" YA
\ Yu npasBuabHO, 110 Yucia a, i a, xa-

paxTepusyoTh BEKTOp a ? Ys
\= P

-

Bu B:xe 3Ha€Te, 1110 BIIOPAAKOBAaHA I1apa To-

40K A i B BusHauae BeKTop AB. Hexait Touknm
A i B mators koopaunatu: A (x;; y,), B (x,; y,) a(a;;a,)
(man. 105). Yucnaa, = x,—x,ia,=y,— y, Ha-

3UBAIOTHh KOOPOUHAMAMU 6eKMOpa a 8 0aHiil Man. 105
cucmemi koopdunam. BoHu XapakTepusyoTh

IOBXKUHY i HAIIpAM BeKTOpa a.

a Kopotko sanucyemo: a(a,;a, ), i rOBOPIMO: BEKTOD @ 3 KOOPAMHATAMN
a,ia,.

3p03yMiJIo, 1110 KOOPAUHATH HYJIb-BEKTOPA JOPiBHIOIOTH HYJIIO:

0(0;0).

El JloBxuna BexTopa a(a,;a,) AOPiBHIOE BiAcTaHi MiX HOro moyaTkom

1 2 2
‘a‘-dal +a,.

i KiHmem:

HoBeniTs e camocTiiiHO.

YA

3apava 1 | IToGyxyiiTe BeKTOD 5(3; -4).

P0o3B'A3aHHA | [1106 moGyxysaTu BeKTOp a, mo-
TpiOHO 3amaTy HOro IMOYATOK i KiHemnb y maHiii

Qo
wW
Y

|

cucremi koopamuar. Hexail mouaTok BeKTOpa a
(man. 106) micTuThCA B TOYATKY KOOPAWHAT
0(0; 0), a #toro kimenpr — y Touni A(x,; y,)- Alx; y,)

Toxi, 3a o3HaUEHHAM KOOPAWHAT BEeKTOpa, —4
3=x,-0,-4=y, —0.3sigcu x, = 3, y, = —4.
Oraxe, Touxka A Mmae xoopauHaTtu (3; —4). Bekrop Man. 106

OA=a — OTIyKaHUMH.

Ax mobyayBaTH BEKTOP @ , AKIIO MOr0 I0UYaTOK PO3-
MicTUTH B iHIII# TOYII KOOPAWMHATHOIL IJIOIIMHN ?
¥
.

L ITomipryiimo.
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Ha wamonky 107 mouaTok BeKTOpa

5(3; —4) mictutkbes B Toutti C (1; 2), a Kimernb — A

y Touni D (x,; y,). 3a 0O3HAYEHHAM KOODJUHAT
BeKTOpa, 3 = x, — 1, -4 = y, — 2. 3Biacu

x, =4, y, = —2. Orxe, KiHeb BEeKTOpa a_Mic-

TuThcA B Toutni D (4; —2). Bektop CD=a —
MIyKaHUH.

m JloB:XMHA i HampAM BeKTOpa He 3aJe- D(x,; y,)
‘ JKaTh Bil POo3MillleHHA HOTo MOYATKY B

CHCTeMi KOOPIMHAT. Man. 107

Hasenemo 0e3 pmoBemeHHs iHINi BaskJIMBi
TBEPAKEHHI.

1. BekTopu piBHi ToAi i TiIBKH TOi, KOJM IXHi BigloBigHi KoopauHATH
piBHi (Mana. 108).

YA YA
a2 a S
— a, y Cs c
a, b, y
al
b, 5
0 X o >
- T o X
;a,)=b(b; b - -
a(a1 az)‘ ( 1 2) a(al;az)”C(Cl;Cz) a4 _9
a,=b ia,=b, G G

Man. 108 Man. 109

2. BekTopu KoJriHeapHi TOAi i TiABKM TOi, KOJIM IXHI BigmoBigHi Koopau-
HATH npomopiiiai (Mmaj. 109).

3. Il[06 momaTu BeKTOPH, IXHi BiIIIOBiAHI KOOPAUHATH TJOTAIOTh.

a(ag; a,)+b(b; b,)=c(a, +b; a, +b,);

4. Il106 BimHATH BEeKTOPH, IXHi BiIMIOBiTHI KOOPANHATH BiTHIMAIOTh.

a(a;; a,)-b(b; b,)=c(a, ~b; a,~b,).

5. Il[06 TOMHOKHUTH BEKTOP Ha YHCJIO, HIOT0 KOOPAUHATH MHOKATH HA IIe
YMCIIo.

ka(a,; a,)=c(ka,; ka,)
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3apaya 2 ) BuaitaiTs MOAYIL BeKTOpa 2a—3b , AKIIO 5(2;—1), 5(4;0).
Po3B'a3aHHA 3HaligeMo KOOpANHATH BeKTOpa 2a-3b.
25—35:2(2;—1)—3-(470):

=(4-2)-(12:0)=(-8-2).

O6umcanMoO MOAYJIb OfeP:KaHOTO BEKTOopAa.

[2a-3b|= [(-8)" +(-2)" =
=V64+4 =68 =417 =217.

2. [isa ckansapHOro MHOXX@HHS1 BeKTOPIB Ta il BNaCTUBOCTI
. . . .o . \
Yn ICHYIOTH 1HIII1 A11 HaJ BEKTOPpaMM, KPIM
_ AOZABAHHS TA MHOXKEHIH BEKTOPA Ha uucao? |

>

L Taxk.

BexTopu MoKHA MHOMKUTH OJMH HA OOHOTO. AJje, Ha BimMiny Binm umce,
pes3yJbTaTOM TaKOr0 MHOKEHHA MOXKe OyTHu i umcio, i sexrop. Tomy Taki aBi
il Hag BeKTOopaMU PO3PiBHAIOTH i MepIry 3 HUX HAa3UBAIOTh CKAJLAPHUM MHO-
HCCHHAM, & APYTY — BCKMOPHUM MHOMCeHHAM. MU BUBYUATUMEMO JIAIe CKa-
JSApHEe MHOXKeHHS BeKTOPiB.

’{/ CxanapHUil JoOOYyTOK BEKTOPiB a i b 3ammcyioTh Tak: a b .

IITo6 3’ AcyBaTH, AK BUKOHYBATH CKAJISAPHE MHO-
JKeHHS JBOX BEKTOPIiB, CIIOUATKY BBEJEMO MOHATTS
KyTa MiK BeKTOpaMu.

5
/ a
Ha maamouky 110 Bu O6aunTe aABa BEKTOPU a
ib. Bigkaamzemo Big Touku O BeKTOpHU OA=a A
i OB=b. IIpomeni OA i OB ytBOpPIOIOTL KyT AOB, a _ B
b
(0]

SAKUN HAa3WBAIOTb KYMOM MiK eekmopamu a i b.

KopoTko samucyemo: |a;b|, i unTaemo: KyT
) vono: (wd), w7 antio

MisK BeKTOpamMu a i b.

.El Sxmo BexTOopU a i b:
 CIIiBHAIIPpAMJIEHi, TO (a;b) =0°;

e IMPOTHJIEKHO HANIPAMJIEHi, TO (a;b) =180°.
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3anam'sTaiite!

CraxgpHuM JOOYTKOM JBOX HEHYJIhOBHX BEKTOPIB HA3UBACThCS UM C-
JI0, IO TOPiBHIOE MOOYTKY iX MOBKMH HA KOCUHYC KyTa MisK HUMM:

ab = [al-[o-cos( ib).

YuMm 3yMOBJIeHA Ha3Ba CKAJISIPHOTO JOOYTKY ? J

.
Tum, 110 pe3yabTaToM ITi€l aii € umcso (cKamap).
.

Oco01Bi BUTIAAK Y CKAJISIPHOTO MHOKEeHHA BEKTOPiB HaBeeHo B Tab i 16.

Tabruus 16
BekTopu Cl;zg;fgl?ﬁ OOrpyHTyBaHHS
a™b (uan. 111) | @0=[alfo] | ab=[al{e]-cos0°~[al-[o} 1-[a] o
a™b (war 112)| @0=—|a|f| | ab=|a|-[p|-cos180°=|a]-[5|-(-1)=—[a|-|p
alb ab=0 55=‘5H5‘-c0s90°=0
— — —— -2 —_ = = —2
a=b aaz‘a aa=‘a‘-‘a‘-cos0°=‘a
a al
b b
Man. 111 Man. 112

IIoOGYTOK a @ HAa3WUBAIOTH CKALAPHUM K8aOpamoMm exmopa a i mosHa-

—2
YyalTh a .
@ CraJApHU KBaJAPaAT BEKTOPA JOPiBHIOE KBAAPATy HOT0 JOBKHHMI:
\\‘
—9 —2
a = ‘a

BitacTuBOCTI cCKAIAPHOTO MHOMKEHHSA BeKTOPiB HaBeaAeHo B Tabanii 17.
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Tabauus 17

IlepecTaBHUI 3aK0H

ab=ba

Croxyunnii 3aKoH (BiTHOCHO ( b -5)5 s

CKAJAPHOTO MHOKHUKA)

PosmoginpHUit 3aK0H

(a+b)e = ac+he

3. CkangapHe MHOXEHHS BEKTOpPIB, 3a4aHUX CBOIMU KOOpAMHaTaMu

Yu Mo:KHA 3HANTYU CKAJISAPHUN T0OYTOK TBOX
BEKTOPiB, 3aJaHNX CBOIMU KOOPAUHATAMU ?
&

[ Tax.

SAKImo BeKTOpM B3aJaHI KOOPAMHATAMU:

a(a;;a,) i b(b;sb,), To ix crkamapHmii JOGYTOK
JIOPiBHIOE cyMi JOOYTKiB BigmoBimHMX KoOpaU-
HAT TaHUX BEKTOPiB:

EY,

ab= a,b, +a,b,.

3Bigcu ogep:KUMO Taki pakTu:

1) ymosa nepnendukryaspHocmi eexmopis

N
?{Q’ .

Y

a(a;a,) i b(by3b,) (wan. 113):

a,b, +a,b, =0;

2) popmyna 0na o6uuUCLeHHA KYMA M GekK-
mopanu a(a;;a,) i b(b;b,):

cos(a/;\g) a-b a,b, +a,b,

Aisuaiiteca 6inbwe J
|

1. Hexaln BekTop E(a1;a2) BiIKNaOeHo Bif, noyaTky
KoopavHat (man. 114). Bigknagemo Ha ocsix koopauHaTt
OOWNHUNYHI BEKTOPU e_1 i g (X e Ha3mBaloTb KOOPANHAT-
HUMU BEKTOpamu), a TakoX BEKTOPU @ i @ 3 [0B-
XXUHAMK BiNOBIAHO a, i a,. ToAj @z a, -e_1, @zaz -Z.
BekTop a JOPIBHIOE CYMi BEKTOPIB @ i @ 3Bigcu
00EPXNMO:

a=0A,+0A,=a,-e,+a,-e,

B ‘EHE‘ B \/af +a; \/blz +b? .

Man. 113

YA

1IN

)
%)

by

Man. 114
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PiBHiCTb a=a, e, +a, e, HA3NBAIOTb PO3KIELOM BEKTOpa a 3a ABOMa KOopau-
HaTHUMYW BEKTOpamy, a Yichna a, i a, — KoegiuieHTamy po3kiagy. Baarani, po3knag,
BEeKTOpa 3a ABOMa HeKOoNiHeapHMMMU BeKTopamMu — e€auHuin. Omxe, KoopanHa-
TamMu BEKTOpPA B MEBHI CUCTEMI KOOpAUHAT € KOEILEHTV PO3kiaay AaHOro BeKTopa
3a KOOPAMHATHUMMN BEKTOPaMMU.

2. Byab-9Ku1ii BEKTOP MOXHA PO3KIACTU He nuwie
3a KOOpPAMHATHUMK BEKTOPaMu, a 3a 6yab-9KnMu OBO-
Ma HEeHyNbOBMMW HeKOJNiHeapHUMK BekTopamu. Pos-
rnaHeMo npuknaa. Hexam gaHo gsa HEHyNbOBI HEKOJi-

HEapHi BEeKTOpU a i b Ta [OBINbHUA BEKTOP cC.
Bioknagemo paHi BEKTOpM Bif ChniflbHOro no4vartky O

(man. 115). BekTop ¢ [OPIBHIOE CyMi BEKTOPIB OA i
OB , KONiIHEApHUX i3 BEKTOpaMu aib BignoBigHo. Toaj

O_A:mE, @:nﬁ, noe min — geski yicna, Wwo oa-
HOYAaCHO  HE  [JOPIBHIOIOTb  Hymio.  3Biacw
¢=0A+OB=m-a+n-b.

OTXe, OAepXanu po3kiaz BEeKTopa ¢ 3a BeKTopamu a i b.

3. Y Bac MOrfio BUHUKHYTU 3anUTaHHNA: Ik BUBECTU (POPMYJ1y CKasISIPHOro 400y TKY
JIBOX BEKTOPIB, 3aaHNX CBOiMy KoopanHatamm?

Man. 115

Hexai1 naHo Bektopu a(a; a,) i b(b; b,) . Po3knanemo ix 3a KOOPAMHATHAMMU BEK-

Topamu e, i e,: a=a,-e+a,-e, b=b e +b, e, 3aCTOCYBaBLUM BiAMNOBIAHI BNACTN-
BOCTi CKa/IIPHOro A00YTKY, O4EePXUMO:

E:(aﬁ ’e_1+a2 'g)(b1 'e_1+b2 g) = (a1b1)E+(a1b2)g+(a2b1)a+(azb2)e_§'
YpaxysasLuu, L0 Z:e_§:1, E:@:o, Ma€eMo: E:a1b1+a2b2.

4. TepMiH «CkangpHMin» NOXOOUTb Big, NATUHCLKOrO CNOBa scalaris, 1o 03Ha4ae —
cxigyacTui. Ynepuue moro ctas yxusatn B.-P. MaminbToH.

‘ CNOBHUYOK |
-

[ | | Ykpaincbka | AHrailcbka/ Himeuska/ dpannyssKa/

English Deutsch Francais
ckanapuuii | dot product | Skalarprodukt produit
ITOOYTOK of vectors der Vektoren scalaire de
BEKTOPiB deux vecteurs

gr.orioncentr.com.ua/QBi8y

MNpurapante ronoBHe J

1. Lo Ha3uBaloTb koopauHaTaMm BekTopa?
2. 9k 3HalTM JOBXUHY BEKTOPA, 324aHOI0 CBOIMW KOOpAMHaATaMmn?
3. %Ki koopamHaT MatoTb piBHI BekTopn? KoniHeapHi BekTopn?
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9K 3HaNTK CyMy BEKTOPIB, 3a4aHNX CBOIMW KOOPAMHATAMM; IX PISHULIO?
9K NTOMHOXNTW HA YXUCIIO BEKTOP, 3a4aHN CBOIMM KoopauHaTtamMmn?
MOACHITH, WO Take KyT MiXX BOMA BEKTOPaMMU.

CdopmynioinTe 03Ha4YeHHs ckansapHoro oOyTKy ABOX BEKTOPIB.

$Iki BNaCTMBOCTI CKaNsipHOr0 MHOXEHHNA?

9. Yomy AOpPIBHIOE CKanapHWIA KBagpaTt BekTopa?

10. 9k 3HaNTK ckanapHMin 0OYTOK BEKTOPIB 3a iXHIMW KoopanHaTamu?
11. flka ymoBa nepneHanKynsapHOCTI BOX BEKTOPIB?

12. 3a 9koio GopMysno 3HAX0AATb KYT MiX BEKTOpamMm?

©NO O

VYcHe TpEHyBaHHHJ

O0unCIIiTE:
1)480:5+20:5; 35-7—-15-7; 248:3+52:3;
2)560:6+40:6; 42-8-32-8; 85-4-25-4.

Po3B'axiTb 3apayi

371'. Yu npaBuIbHO, 110 JOBXKUHY BEKTOpPAa a(3; 4) MOJKHAa 3HAWTHU, o0UmC-

JIMBIIY 3HAYCHHSA BUPA3y:
1) £V/3%+4%; 2) /3% +4%; 3)/3*+4%?

372'. Yu npaBuJIbHO, III0 B PiBHUX BEeKTOPiB BiAIOBiAHI KoopauHAaTIM:
1) mepiBui; 2) piBHi?

373'. Yu nupaBUJIbHO, II0 B KOJiHeapHINX BeKTOPiB BiAIOBiAHI KoopauHaTH:
1) mempomnopiritini; 2) mpomopiiiiui?

374'. Yu npaBUJIbHO, II[0 KOOPANHATHA CYMU BEKTOPiB JOPiBHIOIOTh:
1) cymi KoopanHAT BeKTOPiB-TOSAHKIB;
2) cymaMm BifAIIOBiZHMX KOOPAMHAT BEKTOPiB-TOSAHKIB?

375'. Yu npaBUJIBHO, III0 KOOPAUHATH JOOYTKY BEKTOpa Ha YMCJIO AOPiBHIO-
IOTh:
1) 106yTKY KOOpPAMHAT BEKTOPA;
2) moOyTKY BiATIOBiZHUX KOOPAUHAT BEKTOPA Ha JaHe YHCJIO?

376'. 3a nomoOMOrom TpaHCIOPTHPA 3’AcyiiTe, AKUHA KYT MiXK BeKTOpaMU
a i b Ha masroEKax 116-118.

_ >
— — a
b b
a *b\
Man. 116 Man. 117 Man. 118
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377'.

378".

379'.

380'.

381’

382°.

383°.
384°.

3a HaBegeHUM 3ammcoM CQOPMYJIIONUTE TBEePI:KeHHA MJA JaHUX
BEKTOpPIiB:

1) al;z‘a‘-‘l_)‘-cos(;;\l;); 2) EE:\E\-\E\-COS(E;AE); 3) p_qz‘;Hﬂcos(;,z)
Yu npaBUIbHO, M0 CKAJIPHUM JOOYTKOM IBOX BEKTOPIB €:
1) BekTop; 2)crajaap (uucio)?

IIpounratiTe hopmyry:

1) 52:\52; 2) 52:‘52; 3) Ezz‘éf.

Yu npaBUJILHO IIiACTaBJIEHO KOOPAMHATH BEKTOPiB aib y hopmyay ix
CKAJIAPHOr0 II06YTI{_}1:

1) a(2;3), b(4;5), ab=2-4+3-5;

2) a(-8;-4), b(25), ab=(-3)-(-4)+2-5;

3) a(1;-3), b(-4;5), ab=1-(-4)+(-8)-5?

. Yu mpaBMJIbHO, IO J1Ba BEKTOPU € B3aEMHO HEPIEHANKYJIAPHUMU,

AKIIO IXHiN cKansapHuii 100yTOK JOPiBHIOE:
DH1; 2)-1; 3)0?

3a mamonkamu 119 i 120 smaiifiTh KoopAMHATH MOYATKY M KiHIA
3alaHUX BEKTOPiB.

AKi xoopaMHATH IOYATKY M KiHIIA BeKTOpa Ha MaJIOHKY 1217

AKi KoopaMHATH Mae BEKTOP:
1) OA (maun. 119); 2) BC (mau. 120)?

YA YA YA

bi

—

-

S
Y

Py
Q

o 1 |

) 4

385°.
386°.

387°.

Man. 119 Man. 120 Man. 121

AKi xoopamHATI Mae BEKTOP HT (man. 121)?

SIKy IOBXKUHY Ma€ BEKTOD:

1) b(b3bh,); 2) c(ese,); 3) d(dy;dy)?

CxkiamiTs BUpas qiisi OGYMCIeHHSA JOBKUHU BEKTOpA:
1) ;(pﬁpz); 2) E(1'L1;t2)‘
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388°. Yu € piBHUMU BEeKTOPHU a i l_), SAKIIO:

1) a(2;-4) i b(2;4);

2) a(2-4) i b(-2;4);

3) a(2-4) i b(-2;-4); | |
4) 5(2,—4) i 5(2,_4)7 gr.orioncentr.com.ua/AAPMF

BigmoBigb mosicHiTE.

|

389°. qn_e piBHI/IMEI BEKTOPH C i d , AKIIO! B
1) ¢(-3;1) i d(3;-1); 2) ¢(-3;1) i d(-3;1)?
BigmoBiaps mosicHiTE.

390°. tII/I_(—: KOJIiHeaPHI/IMI/I BEKTOPH a i_g, AKIO:
1) a(2;-4) i b(2;4); 3) a(2;—-4) i b(-2-4);
2) a(2;-4) i b(-2;4); 4) a(2;-4) i b(2;-4)?
Yu € gaHi BeKTOpU PiBHUMM; IPOTHICKHUMEU? Bigmosias moscHiTh.
391°. Cepej faHUX BEeKTOPiB 3HAMAITH KOJiHeapHi BEKTOPH: 5(3;2), 5(6;4),
c(238), d(-6;-4), r(1,51), k(-3;4), p(15;10), t(-9;-6).

392°. Yu € KosiHeapHMMHU BEKTOPHU ¢ i d , AKIIO:

1) ¢(-31) i d(3-1); 2) ¢(-81) i d(-3;1)?

BigmoBiab mosicHiTE.

393°. 3HaliAiTh KOOPAUHATH BEKTOPA AB , AKIIO:
1)A(-1;5), B(2;5); 2)A(-4;6), B(1;0); 3)A(1;1), B(3;-9).
IToGynyiiTe mamuit BeKTOP.

394°, HakpecJuiTe y 3omuTi Tabuauiro 18 i 3amoBHiTs ii.

Tabruusa 18
A (1;4) (5;2) (6;-6) (3:7)
B (0;=3) | (2;-2) (2;1) | (11;9)
AB AB(8;5) | AB(4;3) | AB(-3;5) | AB(3;0)

395°. 3HaligiTh KOOPAUHATH BEKTOpa AB , AKIIO:
1) A (0; 3), B(1; -1); 2) A (=35 -3), B(2; 2).
IloOynyiiTe maHuit BEKTOD.

396°. 3HalAiTh JOBKUHY BEKTOPA a:
1) a(1;1); 2) a(4;3); 3) a(12;-5).

397°. BHaigiTe HOBXKUHY BeKTOpa AB, AKINO BifoMi KOOPAMHATH TOYOK
AiB:
1)A(10; 3), B(0; 5); 2)A(2;-1),B(5;2); 3)A(-1;-2), B(1;2).
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398°. 3HalAiTh JOBKUHY BEKTOPA E(—G; -8).

399°. Yu € OMMHUYHUM BEKTOP:

- 34
1) a(1;0); 2) b(g Ej

400°. HoBeniTh, 110 BEKTOP 5(1; 1) He € OMUHUYHUM.

401°. 3HalgiTL KOOPAMHATH CYMHU Ta Pi3HUIL BEKTOPiB aibd , AKIIO:
1) a(1'2) b(3°4)' 2) a(—3°1) b(2'—4)° 3) a(—6°—2) b(6'2).
402°. 3Ha1/1p;1'r1> KOOPAMHATH CYMH Ta pisHuIi BEeKTOpPiB cid, SAKIIO:

[2] v e(21), d(43); 2) c(1:-3), d(-42).

403°, 3HaMAITHL KOOPAUHATI CYMU BEKTOPIiB aib (mai. 122).

404°. Yu € BeKTOD 5(5;2) CYMOIO BEKTODiB a i b (mai. 123)?

YA YA

Q|
|

Sl

-

-

g
Ol 1 i

<Y
O
<Y

]

Man. 122 Man. 123

405°. Tauo BEKTOP 5(1;4). 3HaAUAITH KOOPAMHATU BEKTOPA:
1) 5a; 2) —-3a; 3) %E; 4) -a.

406°. JlaHO BEKTOp 2(4;—2). 3HaiIiTh KOOPAUHATH BEKTOPA:
1) 0,5¢; 2) —2c.

407°. ,I[aHo b(l 2), (—5'8) BHARAITL KOODAMHATH BEKTOPA @, AKIIO:
1) a=c- b 2) a= b+0 5c, 3) da=b+c.

408°. 3Ha_ﬁ,ZLiTB MOJyJTb BEKTOPa 2a—5, AKIIO:
1) a(2;4), b(-1;8);
2) a(0;-4), b(2;3).

409°. BHafiiTh MOYJIb BeKTOPa a +2b, AKIIO 5(4;2), l_)(—8;1).
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410°. 3a mammmum Ha MajdmHKax 124, 125 Has3BiTEP KyT MiXK BeKTOpamMu

a ib. fka fioro rpagycua mipa?

411°.

3a gaHuMU Ha MaJaioHKY 126 Ha3BiTH KyT Mixk BeKTopamMu a i b. fAka
#ioro rpaxycHa mipa?

Man. 124 Man. 125

a

b

Man. 126

O06UMCIIITE CKAIAPHUN JOOYTOK BEKTOPiB a i b, aKImo:

\a 2
qr.orioncentr.com.ua/ZM3Ln

e

S

=6, atl 5;
=3, a ™ b.
E,ﬁRm;o:

o~

-1, (5;5) =150°.

412°,
.| 1) |a] =3, 5\:5, (5;5):45°;
2) la|=3, 5\:5, (5;5):1350;
3) |a =‘5‘ =6, (E;E):GOC’;
4) |a =\5\ -6, (5;5):1200;
5) la|=5, [b|=6, a 11 b; 7) la|=
6) la|=2, [b|=8, a T\ b; 8) |a|=
413°. O6UnCIiTh CKAJIAPHUN JOOYTOK BEKTOPiB
1) al=2, |p|=1, (E;E):30°; 2) la|=
414°. YoMy mopiBHIOE CKAJAPHUN KBAaApaT BEKTOpPAa, IKIIO BEKTOP MAa€ I0B-
KUHY:
Dld=2 2 ‘b‘=3; 3) ‘c‘=5?

3pobiTh BigmoBimHMI 3amuc.

415°. 3HalAiTh CKAJAPHUN KBaJpPaT BEKTopa, AKIIO:

1) ‘E‘=4; 2) ‘E‘:m

3pobiTh BigmoBimHMit 3amuc.

416°. 3HaigiTe KyT MiK BeKTOpaMu a i b, AKIIO:

1) ab=+2,

E‘:z,

5‘:1; 2) ab=-12,

E\:s,

E\=4.
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417°. 3HaHITL KYT MiXK BEKTOPaAMU aib , AKIITO ab = 3\/§ s

E‘:z,

E‘=3.

418°. 3HAUAITh JOBXKUHY BEKTOpA b , AKIIO:

1) ab=12, E\:z, (5;5)=30°; 2) ab=2,

al=2, (EAE) —45°,

419°. 3HalgiTh JOBKUHY BEKTOPA b , AKIIO ab= -6,

E‘ -3, (EAE) ~120°.

420°. fAxa moB:xuHA BEeKTOpa a , AKIITO TOT0 CKAJIAPHUII KBaApaT JOPiBHIOE:
1)2; 2)8; 3)9; 4)12?
BigmoBiab mosicHiTE.

421°. flka moB:KMHA BEKTOpa ¢ , AKIIO MOT0 CKAJIAPHUNA KBaApaT JOPiBHIOE:
1)3; 2)4?
BigmoBigb mosicHiTE.

422°., 3HAWAITEH CKANAPHUI JOOYTOK BEKTOPIiB ai I;, AKIIO:

1) a(5-1), b(1;8); 3) a(-1;2), b(2-1);
2) a(1;-8), b(-1;7); 4) a(0;1), b(-1;-1).
423°. 3Ha_I71I[i'I‘L crcfump}mﬁ IOOYTOK BeIiTOpiB a 1 b , AKIIO:
1) a(-51), b(-1;-8); 2) a(-1;3), b(L;-7).
424°, HOEeJ_'[iTB, II[0 BEKTOPH aib B3a€MHO nep_neH;[mchmpHi:
1) a(-2;2), b(1;1); 3) a(3;2), b(4;-6);
2) a(-1;,-2), b(4-2); 4) a(4;2), b(-1;2).

425°, II1o Mo:xHa CTBEPAKYBATH IIPO JaHi BEKTOPH, AKIIIO:
1)yab=0; 2)alb; 3) (E?S):gomz
3pobiTh BigmoBiAHMI 3anuc.
426°. 1110 MoKHA CTBEPIKYyBaTH PO AAaHI BEKTOPU, AKIIO:
D pg=0; 2)pla 3)(pig)-90°
427°. 3Ha;171,2[in KyT MixK BEKTODPaMU: B
1) a(2;0), b(0;-1); 3) a(6;-8), b(12;9);
2) a(22V3), b(1,5:0);  4) a(-L1), b(2-2).
428°. 3HaiigiTh KyT MijK BEKTOpPaMu:
1) a(0;2), b(-1;0); 2) a(2V3;2), b(0;1,5).
429°, 3uangite KyT A rpukyrauka ABC, sximo A (1; 1), B(5; 3), C (1; 7).
430°. 3uaiigite KyT A Tpukytauka ABC, akiio A (1; 2), B (—1; 3), C (0; 0).
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431.

432.
433.

434.

435.

436.

437.

438.

439.

440.
441.

442,

Cepen BexTopiB AB, BC, CD, AD, AC, DA, BD 3HaimiTh KosgiHeapHi
BEKTOPH, SAKIIO:

1)A(2;3), B(2;-1),C(1;-1), D (1;13);

2)A (-1; 2), B(0; -6), C (1; —-4), D (-3; 6).

3a AKOro 3HAUEHHS A BEeKTOPH 5(3;6) i 5(1;%) KoJIiHeapHi?

3HaWOITP KOOPAMHATH BEKTOpPa, IPOTHJIEKHOTO OO BEKTOpa E,
AKIITO:

1)A(10;9), B(1;1); 2)A(4;-7), B(0; 6).

3a AKOro 3HAUEHHS A BEKTOP a(l;k):

1) e opuHUYHUM; 2) Ma€ HOBMKUHY, IO JOPiBHIOE 3?7

MOEYJIB BEKTODa ra mopiBHIOE 8. S3HAKIITE A, AKIIO:

1) a(-1;1); 2) a(0;-4).

[o6ynyiite cymy BexTopiB AB i CD, srmo A (-1; 2), B (2; 1),
C (1; -3)iD (—5; 3). Posp’s:kiTh 3ajauy ABOMA CIIOCOOAMMU.

3HaUIiTH KOOPAUHATU BEKTOPiB: E+5; —35+5—7;+E; 5a-b+c—d Ta
mobyayiiTe ix, AKIIO:

1) a(2;0), b(1;4), c(-1;1), d(0;2);

2) a(0;-5), b(2-3), ¢(3;7), d(54).

ITo6yayiiTe mapasesorpaM Ha BEKTOPaxX &(2;1) i @(1;4) . Busnaure
ITOBXKHMHU HOT0 JiaroHajen.

Bigomi xoopmunHaTtu BepiiuH TpukyTHuka ABC: A (6; 2), B (1; 1),
C (—5; 9). BuaiigiTs koopauHaTu BekTopa AM , axkito AM — menmiana
IaHOT'O TPUKYTHHUKA.

Yy pisHi BekTOPU b+3C TAa a—cC, AKIIO: 5(1;3), 5(—7;—5), 2(2;2)?
IloGynyiiTe BeKTOpPU aib, CKAJISIPHUN TOOYTOK AKUX OOUMCIIOETHCA
3a @meyﬂom: o

1) ab=3-2-c0s30°% 3) ab=2-4-co0s90°

2) ab=1-3-cos120°% 4) ab=3-5-cos180°.

CkinbKu po3B’sa3KiB Mae 3amaua?

fKa ocobIuBicTh PO3MIIIeHHS BEKTOPiB a i b, axImo:
1) ab>0;

2) ab<0;
3) EE:‘E‘- bl;
4) EB:—‘E‘-‘E‘?
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443.

444.

445.

446.

447.

448*.

449*.

450*.

451~,

452*,

453*.

454*,

455*.

I[aHo KBajpaT ABCD 3si CTOPOHOIO 3aBJOBIKKIH 1. 3Ha1/1;u'rb:
1)ABAD 3)ABDA 5)ABDC
2) BA-BC; 4) AC-BD; 6) DA-BC.

Ha ngBox cycigHix cTopoHax mapaJjejiorpaMa 3aJaHO BEeKTopu a i b.
SHaANIITEL JOBXKUHY II0T0 AiaroHaJe, AKIIO:

1) |a=3, [o]=2, (ETE)=120°; 2) [d=1, [g|=2, (5;/?9)=60°.

3HalgiTh ‘a+b‘ i , AKIIO:

1) \E\ =5,

b|=8, (;;\5):60"; 2) [d]=

5| =5, (5?5):900.

BexTopu a i b B3aeMHO NepHeHAUKYIAPHi. 3HAHIITE ‘a+b‘ i

AKIITO:
1) \E\ -3,
HoBenits, 1o yoTupukyTHUK ABCD — KBaapar, AKIIO0:
1)A(1; 2), B(4;5),C(7; 2), D (4; -1);
2)A(3;-2), B(1;1), C (4; 3), D (6; 0).

Hosenits, mo Touku A (—1; 2), B(2; -1), C(1; —3) i D (—5; 3) € BepIu-
HaMH Tpalerii.

Ho6yxyiite BekTop AB+ AC +2CA , axmo A (3; 3), B (-8; 1), C (4; -1).
Posp’a:xiTh 3agauy gBOMA CIIocobaMm.

bl=4; 2) ‘E‘:m,

[obyayiiTe BexTOp 2a+5C, AKIIO 5(2;5), E(—l;—l). Po3B’axiTh

3ajavy nBoMa cocobamu.

Ha croponax tpukytuuka ABC 3agaHo BeKTOpU E(Z;IO) i A_C(6;—2) .

AKi koopamuatn MamTh BeKTOopu AM, BN, CP, 110 BU3HAYAIOTHCA
MeAiaHaMU JaHOTO TPUKYTHUKA? SHANIITh JOBKUHU HOT0 MeiaH.
3HAUAIT, KOOpAMHATHU BepPINUH TpuKyTHUKa ABC Ta KoopamHATH
BeKTOpa CA, AKIIO:

1)A (1; —4), (O 6) BC(Z;—I); 2)A (2; -5H), (0 2) BC(4;2).
3HaNIiTHL KOOPAWHATH BEKTOpA 5, KOJIiIHeapHOT0 3 BEeKTOPOM E, AKIITO
b[=10 1 a(4:3).

BusuauTe KoopauHaTH BEeKTOPA 3, AKIIO dMNei:

1) ¢(1;,-2), |[d|=5; 2) c(12 5), |d|="75.

Hamo: AB= a+ 2b BC=-4a —5, CD =-5a-3b. Hosenits, 1110
ABCD — Tparmerris.
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456*.

457",

458*.

459*.

460*.
461*.

462",

463*.

464*.

BHiﬁ,uin KyT MixK BEKTOPaMH a :LB ia-b:
1) a(2;4), b(3;-1); 2) a(1;3), b(-5;1).

3a BijoMuMM MOAYJIAMEI BEKTOPiB a i b Ta KyTOM MijK HUMM 3HANIITH
CKAJIAPHUN JOOYTOK BeKTOPiB a—3b i 2a+b , axiro:

1) [a] =3, [o|=4, (E/;?))=60°; 2) [ =2, [o]=3, (ETE)=90°.

ﬂRI/II/I KYT YTBOPIOIOTH OIVHWYHI BEeKTOpPH a i b AKIIO BEKTOpPU

p= a+2b i q= 5a—4b B3aeMHO MePIeHIUuKYJIapHi?

AKUM € KyT MidK BeKTOpaMu aib (rocTpuM, OPAMUM YU TYIHUM),
SAKIIO:
1) ‘a+b‘:‘ -

2) ‘EH;‘ :‘EHZ_);

3) ‘EJ)‘ z‘_—

0 [a+3|<[a+ 2

HoBeniTh HepiBHiCTH —‘a”b‘ <ab<la

SHaAWIITE KYT MiXK AiaroHaJaMu IapaJjiejorpama, moOyJoBaHOTO Ha
BEeKTOpax:

1) a(22) i b(5-2);

2) a(2-1) i b(2;-3).

Bepminau TpuKyTHHKA MicTAThCA B Toukax A (0; 0), B (6; 0)i C (—3; 3).
3HaNIiThL KYT MisK cTopouoio AB Ta Mmexmianowoo AM.

V piBuobiuHi# Tpanernii OACB: BC = AC = 2, touku M i N — cepenu-
HU ocHOB Tpamertii OB i AC BigmoBigHo. I‘OCTan KyT Tpameiiii gopis-
Hioe 60°. 3HAUIITh KYT MijK BEeKTOpaMu OM i ON.

O,ummqm BEKTOPU a bic 3aJ0BOJILHSIIOTH YMOBY: a+b+c=0. Bua-
UIiTh ab+be+ac.

MpoABiTL KOMNETEHTHICTb J

465. Ha Ttimo giroTs cuim E(l;f)) i E(—4;7) . 3HaHAITL BEKTOP piBHO-

466. 11106 sBaskuTu 6pycok Baroo 10 H 3a 1omoMoroio JBOX JHHAMOMe-

467. BHaHAiTh, AKY POGOTY BUKOHYE CHJIA F(4;7) , AKITO ii TouKa Ipu-

IiiHOI CHJINn.

TPiB, po3paxoBaHUX Ha BUMipOBaHHA cuau 5 H, mitoTs Tak: o0u-
IBa IUHAMOMETPH YKPIIJIIOIOTHL HOPSAL Ha OOJHOMY PiBHIi, a OPYyCOK
OigBinmIyoTh oapasy Ao 000x raukiB mumHamomeTrpiB. IloscHiTh,
YoMy TaK MOKHA 3BAKUTHU OPYCOK.

KJIaJaHHS IepeMilyeThCa Ha BEKTOD ;(_1;10),
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468. Kpaiini Touku YKpainu MaroTh Taki reorpagivni KoopauuaTu: mis-
Hiuma (52°22' iH. 11.; 33°11’' ¢x. 1.), cxigua (49°15' oH. 11.; 40°13’
cX. I.), miBgenHna (44°23' mH. m1.; 33°46’ cx. 1.), saxigua (48°25' mH.
mi.; 22°08' cx. m.). fKmio mpoBecT YMOBHI mpsaMi uepes KpaunHi
OiBHIUHY ¥ HiBIeHHY TOUKHM Ta KpalHi 3axigHy i cXigHYy TOUKH, TO
Y1 MOKHA IePeKOHAaTHCA B MIEePIeHINKYIAPHOCTI UX IPAMUX ?

P

'/ TepHonins - © ““\;@ ®
D2gY { | \ \
(R o )| ) ~Binnpug 5 | E
© ) -dn 1ROk N\ S
Xropoa I’Ka':q ? RO (o )R 7 Kj\t}:
YA, ‘(;v § ep;ﬁ)i' C ¥ Kpgmgu IbKMiA

B N '),%(ﬁimqﬂeponoﬁb

Cesacrononbﬁz ~
LN

NEPEBIPTE, AK 3ACBOINN MATEPIAN PO31NY 2

»

© 00 ~NO O

86

KOHTPOJIbHI SANMUTAHHSA

. MNMoscHiTb, WO Take NPAMOKYTHA AEKApTOBa CUCTEMA KOOPAMHAT Ta §K il BBECTU Ha

MNAOLLMHI.

. 9K BUBHAYNTU KOOPAVHATM TOHKN HA KOOPOVHATHIN MIOLWHI?
. ChopmynionTe Ta AOBEAITL TEOPEMY MPO BiACTaHb MiXK ABOMA TOYKaAMW i3 3aJaHNMN

KoopaAnHatamMu.

. 3a akumn popmMynamMm 3HaxoOsaTb KOOpAMHATM cepeauHn Bigpiska? Bueenitb Ui

dopmynu.

. MosCHITBb, L0 Take CUHYC, KOCUHYC | TaHreHc kyTa Big, 0° oo 180°.
. HasBiTb 3Ha4eHHs cuHyca i kocuHyca ans kyTis 0°, 90°, 180°.

. 3anuwWiTb OCHOBHI TOTOXHOCTI 4714 Sin o, Cos a i tg a.

. MOSICHITb, WO Take piBHAHHSA dirypu.

. 9Ike piBHAAHHA 3a4a€ KONo?

)



KooppuHati i BEKTOPM Ha NAOWMHI

10.
11.
12.

13.
14.
15.
16.
17.

18.

FKi € BUOWN PIBHAHHS NPAMOI?
MoSICHITB, LLLO Take BEKTOP, AOBXMHA Ta HANPsSiM BEKTOPA; K 300paxaloTb BEKTOP.

¢Ki BEKTOPM HA3MBAKOTb KOJIIHEAPHUMM; CMiBHANPSAMIEHMN; NPOTUIEXHO HANpPsSIM-
NIEHUMMU; PIBHUMU; MPOTUNEXHUMN?

MosICHITL, 9K 3aCTOCYBaTM NPaBUIO TPUKYTHUKAE 4115 4OOABAHHS OBOX BEKTOPIB.

¢k 3HaMTV CyMy BEKTOPIB 3a NpaBuiom napanenorpama? A’ixHio pisHULIO?

9AKi BNacTMBOCTI 0aBaHHSA BEKTOPIB | MHOXEHHS BEKTOpa Ha Yncno?

LLlo Take koopauiHaT BekTopa?

AK 3HANTU OOBXUHY BEKTOPA, 3a4aHOr0 CBOIMU KOOpAMHaTaMmu; CymMy JBOX BEKTOPIB;
no6yToK BEKTOpa Ha Yncno?

LLlo Ha3uBatoTb ckansapHUM o6YyTKOM OBOX BEKTOPIB? HAKi 1Oro BNaCTUBOCTI?

TECTOBI SABOAHHSA

YBaXxXHO mpouuTanTe 3agadi Ta 3HanAiTb cepen 3anpornoHOBAHMX BionoBioen npa-

BUNbHY. N9 BUKOHAHHA TecTy noTpioHo 10-15 xB.

1°. Bma#igiTe Bigcramp mixk Toukamu A(1; 2) i B(2; 1).
A. 2.
B. 6.
B. V2.
T. 3.
2°. ki xoopmuHaTH Mae cepeauHa Bimpiska MH, axkmo M(—3; 0),
H(5; 6)?
A. (-3; 6).
B. (0; 5).
B. (—4; 3).
I'. (1; 3).

3°. ABCD — mapaJesnorpaM. SIKuii BEeKTOp JOPiBHIOE CyMi BEKTOPiB BA
i BC?
A. AC. B. AD.
B. BD. T. DC.

4. {Ixki KoopaMHATHM Ma€ OAWHUYHUU BEKTOP 4, NEePHEeHIMUKYJIAPHUI
70 BexTOpa b(2;2)?

A.(1;1). B. [Q,QJ
2 2
B. (—2; -2). ﬂ;—ﬂ
2 2
5%, O0unmcairs tg? o — sin? a - tg? o, axiro sin o = 0,5.
A.2,5. B.0,2.
B. 25. T.0,25.



""" Posgin3.
PO3B’A3YBAHHA TPUKYTHUKIB

Y po3gini gizHaeTecb:

* NPO CNiBBIAHOLLUEHHS MiXX CTOPOHAMU N KyTamMu TPUKYTHUKA;

* NPO aNropuUTMU 3HAXOMXKEHHS HEBIAOMUX CTOPIH i KYTiB AOBINIbHOIO TPUKYTHMKA
3a BiAOMUMU NOro CTOPOHaAMU 1 KyTamu;

" K 3aCTOCOBYBATU BMBYEHI anropuTtMm A0 PO3B’A3yBaHHSA rEOMETPUYHMNX 33434
i 3a4a4 NPaKTUYHOr O 3MICTY;

= NPO HOBI GOPMYNN AN11 OBUNCNEHHS MOLLL TPUKYTHMKA Ta K iX BAKOPUCTOBYBA-
TV B PO3B’sI3yBaHHi 3a4a4

§ 6. TEOPEMA CUHVYCIB

1. Teopema cuHycis

Curtyauia. Nig yac obnalwTyBaHHS NapKOBOI 30HN /
naHgwadTHUA An3aiHEP MaeE NpPOKNacTu OO0PiXKKU qr.orioncentr.com.ua/4KtMh
MiX TPbOMa AeKOPaTUBHUMK 06’eKTaMn — HOHTAHOM
(Touka A), anbTaHkoto (Touka B) i knymboto (Touka C),
ska BXe BuUcadXeHa i He nignarae nepeHeceHHo. 3a njaHom
OiNgHKN OOPIXKA Bif, KNyMOU po3xoasaTbcs Mig KyToM 46°, a
BiO, poHTaHy — nia kyTom 58°, BiacTaHb Big, OHTaHy A0 Kymoun
nopiBHioE 12 M.

fAx BUBHAUNTH TOBMKUHY OBOX
\iHI.T.II/IX TOPiKOK?

3a IOIIOMOT0I0 TEOPEMU
CUHYCiB.

lgl ITosmauaTuMeMO CTOPOHU TPUKYTHUKA Uepes a, b, ¢, a IPOTUIeKHI iM
KyTu — uepes o, B3, y abo LA, /B, ZC BignosigHO.

3anam’artaire!

Teopema cuHyCiB
CropoHU TPHMKYTHUKA MIPOIMOPIiliHi 0 CHHYCiB IPOTUJIESKHUX KYTiB:

a b c

sina  sinf} siny

Mawmo: AABC, BC=a,AC=0b,AB =c.
b ¢
sinA sinB sinC’

HoBecTu:

88 )


http://qr.orioncentr.com.ua/4KtMh

P03B'A3yBaHHA TPUKYTHUKIB

Nosenenns. OnumeMo KoJo pagiycoM R HaBKOJO TaHOTO TPUKYTHUKA
ABC (mam. 127). Uepes ogHy 3 BepIIIMH TPUKYTHUKA, HAITPUKJIag A, TpoBee-
Mo miamerp AC, omwmcanoro Kojna. Tpukyrauk ABC, — NOpAMOKYTHUI
(/B — mupawmuii, AK BIWCAHUUA KYT, IO CIIUPAETHCA HaA AiaMeTp), TOMY

¢=2R-sin C, abo =2R.

sinC,

dAxmo gyt C — rocrpuii (man. 127), o ZC = ZC, (ak BuucaHi KyTH,
110 CIMPAIOTHCA Ha OAHY AyTy KoJa), i sin C, = sin C.

C
Cc

SATENES

Man. 127 Man. 128

drmo ryr C — rtynuii (man. 128), to Kyt C, — rocTpuii, OCKiIbKHU
ZC+ £C,=180°. 3sigcu ZC, = 180° — £C. Oraxe, sin C, = sin (180° — ZC) =
=sinC.
c

B 060x Bunagkax MaemMo, o — =2R. (1)

sinC; C
Axmo kyr C — npamuit (maa. 129), To ¢ = 2R,
sin C = sin 90° = 1 i piBHicTb (1) TaK0K Mae micIe.

Amnanoriuhi piBHOCTI 3HaiifemMo ajisi KyriBAi B 4 0 B
TPUKYTHUKA.
Or:xe, na4 Oyab-axoro Tpukytanka ABC:
a b .
- =2R, ——=2R, ——=2R, 3Biacu
sin A sin B sinC
a b ¢ Man. 129
sinA sinB sinC’
2. Hacniakv 3 TeopeMu CUHYCIB qr.orioncentr.com.ua/eNfDv

\ Yu MoKHA 3HAUTU CTOPOHY TPUKYTHUKA 3a pajiy-
coM R OIIMCaHOTO K0JIa Ta KyTOM, II10 JIEXKUTH IIPOTHU
1miei croporu?

Taxk, 3a Hacaigkom 1 3 TeopeMu CUHYCiB.

-
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Hacaigox 1. Y 0yap-AKOMY TPMKYTHUKY BiTHOIIEHHS CTOPOHHU 0 CUHY-
ca IPOTUJIEKHOTO KYyTa JOPiBHIOE JiaMeTpy K0JIa, O CAHOT0 HABKOJIO IIbOTO

b
4 _ 2 _ ¢ _9pR
sinA sinB sinC
3a HacaigkoM 1 3 TeOpeMU CHHYCiB BUILINBAE, II[0:
a=2Rsin A,b=2R sin B, c = 2R sin C.

\\ Yu € 3ajexXHicTh MiK MipaMu KyTiB TPUKYTHUKA
Ta JOBXKUHAMU HOTO CTOPIiH?

TPUKYTHUKA:

Taxk.

Hacaigmox 2. ¥ TPUKYTHHUKY MPOTH OiJIBIIOI CTOPOHU JICKHUTH OLIbIITHMA
KYT, IIPOTH OiIBIIOTO KYyTa JI€KUTH OiJIbIIIA CTOPOHA.

CrpoOyiiTe 1OBECTH ITe CAMOCTiMHO, POSTJISHYBIITY 'OCTPOKYTHUH i TYyIIO-
KYTHUMN TPUKYTHUKH.

3. 3acTocyBaHHS TeOpPEMMU CUHYCIB

\ AKi ereMeHTH TPUKYTHMKA MOTPiOHO 3HATH, IIOO
3aCTOCYBaTHU TEOPeMYy CUHYCiB?
\=

L Pozriaamemo 3agaui.

3apaya 1 | V TpuKyTHUKY AaHO CTOPOHY a = 6 i mpumiersi mo Hei KyTwu:
/B =80°, ZC = 30°. 3uaiimgiTs cTOPOHY b.

Po3B'A3aHHA | /4 = 180° — (30° + 80°) = 70°. 3Ba Teopemoi0 CHHYCIiB
a b
sinA sinB’

asinB _6-sin80° 6-0,985 <6
sin A sin70° 0,940

3Bigcu b=

3apava 2 | Y TpUKYTHUKY JAHO CTOPOHU a = 8, b =41 /A = 48°, m0 1e:KUThH
TIPOTU CTOPOHY a. SHAUAITEH £ B.
b

sinA sinB’

inA 4sin48° 4.0,74
bsin _4sin 8 N 0,743 ~0,372.

a 8

IIromy 3HaUeHHIO cMHYcCA BigmoBigaroTh ABa KyTm: 22° i 180° — 22° =

= 158°. OckinbKku a > b, T0o, 3a Hacaigrom 2, LA > /B. Ockinbru /A —
roctpuii, To /B — Tako:xk rocrpuii. Omike, /B = 22°.

Po3B’A3aHHA | 33 reopemoro cunycis:

3Bincu sinB =

90 )
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TeopeMa CHHYCIB Ja€ MOKJIUBICTh 3HAXOMUTH HEBiTOMi CTOPOHH W
2/ | KyTH TPMKyTHHKA:

* 32 CTOPOHOIO i MPUJIETIINMHU A0 Hel KyTamu (3amaua 1);

e 32 IBOMA CTOPOHAMM ¥ KYTOM, NIPOTHJIECKHUM OO0 OOHi€T 3 HHUX

(3agaua 2). A,
Bu BiXe 3HaeTe, 1[0 TPUKYTHUKHU € eJleMeHTa- !
I
MU IPAMOKYTHOTO Hapajeierninena ado mipamigu. Di NG

Y npAMOKyTHOMY HapaJiejielinesni me npaAMOKYTHI X
TPUKYTHUKM, YTBOPEH] AiaroHaJio rpaHi i 1Boma !

ii cropoHaMu (HAIPUKJIAA, IPAMOKYTHI TPUKYTHH- A |

Ku ADC i CBA na mamouky 130) a6o miaromasiiio AN
mapaJiejielrinieia, BiAIIOBiIHOIO miaroHaJLIIO I'paHi . .
i pebpom (HaAmpUKJIAL, OPAMOKYTHUHN TPUKYTHUK
A AC na mamonkry 130).

EnemenTamMu mipaMigm MoKyTh OyTu OyIb-
AKI TPUKYTHUKM: AK IPAMOKYTHi, Tak i rocrtpo-
KyTHi abo TymoxyTHi. OcHOBOIO mipaminu, 306pa-
sKeHol Ha mamioHKyY 131, € mapamenorpam ABCD,
AC i1 BD — piaronanai ocumoBu, SO — BucoTa IIi-
pamigu, SM — mOepUeHAUKYJIIpP, IPOBeIeHU
mo cropouu BC. IIi BigpisKu yTBOPIOIOTH IIPSIMO-
KyTHi TpukyTHuUKu (Tpukyrtuumxku SMC, SMB,
SOC, SOB), tynokyTHi (Tpukytauxu ABC i ADC)
ab0 roctpokyTHi (TpukyTEUKU BCD i BAD). Man. 131

B,

z TeopeMy CHHYCiB MOKHA 3aCTOCOBYBATH i B TPUKYTHHKAX, 1[0 € eJie-

MEeHTaMH IPSIMOKYTHOIO IapaJjeJjelineaa Ta mipamigm.

DlizHanTecsa 6inble J

1. Bu BXe 3HaETE, LU BicekTpuca kyta TPMKYTHUKA
OiNVUTb NPOTUIEXHY CTOPOHY Ha BiApi3ku, NPOMNOPL,in-
Hi OO NpuUneranmx CTopiH. TeopemMa CUHYCIB O03BOJISE
CMPOCTUTU AOBEAEHHSA LbOro MaTteMaTUYHOro GakTy.
PoarnaHemo Take LOBEOEHHS.

Hexahi AD — ©OicekTpuca TpukyTHMKa ABC
(man. 132). NosHaynmo LCAD = Z/BAD = o, ZADB =,
Tomi LADC = 180° — B. 3acToCyEMO TEOPEMY CUHYCIB
00 TPpUKyTHUKIB ABD i ACD:

s aaBD: B2 _ 4B (4
sina  sinf
i3 AACD: ?D =— =Y .
sina.  sin(180°-p)
Ockinbku sin (180° — B) =sin B, TO QD =£. (2)
sina  sinf
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. . - BD AB .

MoAinMmMo NoYNeHHo PiBHICTb (1) Ha piBHICTL (2). OoepXnuMo: ——=——, Wo 1

CD AC
Tpeba 6yno noBecTu.

Po3B’a3ytoumn 3agady, Mu BBEAW SOMNOMIKHI KyTW o i B, aKnx He Oyno AaHo B yMOBI.
BukopucTasLum TeopeMy CUHYCIB, cknanu piBHOCTI (1) i (2). MNoTimM, noYneHHo nogi-
JINBLUNM Ui PIBHOCTI, MO30YANCS CUHYCIB JOMOMIKHUX KYTIB o i B 1 ogepXanu LwykaHy
nponopuito. Takmin cnocié po3B’A3yBaHHSA iHKONW HA3MBAKOTb CITIOCOOOM BBEAEHHS
JOMOMDKHOIO KyTa.

2. linaTia (370-415) — po4ka BiAOMOro rpeubKoro BYEHO-
ro TeoHa. BoHa Hapoaunacs i xuna B AnekcaHapii, 6yna oaHi-
€10 3 HalbinbLl epyaoBaHNX Y MaTEMATULI 1 aCTPOHOMII nioaen
y cBiTi. Big TeoHa, 3HaMeHNUTOro acTpoHoMa i MexaHika, llnaTia
oTpuMana nepLui 3HaHHS 3 reOMETPIT 1 aCTPOHOMIT. BOHM Xxwnnn B
MyceroHi, y To 4ac NpoBiAHOMY HAyKOBOMY LIeHTPi ErvnTty. Tam
e po3millyBanach i AnekcaHgpiicbka 6ibnioteka, 3acHoBaHa i \
3ibpaHa cnagkoemuamn OnekcaHgpa MakegoHcbkoro. inaTis
OyJia HaCTiNIbkn BCEOIYHO OCBIYEHOI0, LU0 Ha iT AYMKY 3BaXKasiv BCi \ rlnAT\‘?/
BYEHI TOro yacy. «36epira CBOe NpaBo Ha AyMKY. MUCIUTN He-

NpaBWIIbHO KpaLLle, HiXX He AymaTun 30BCiM», — rosopwuna linartig.

BoHa 3pobuna neBHMin BHECOK Y reOMETPIl0 1 aCTPOHOMID, 3irpana Bax/JnBY pPosib y
CTBOpPEHHI acTponabii, Hanucana KomeHTapi Ao npaup [iodaHTa i AnonnoHis. Ane,
Ha Xarnb, HaykoBi npaui linatii He 36epernuca. MNicna cmepTi FinaTii AnekcaHOpPicbKol
npotsaroMm 1000 pokiB B iCTOPIl MATEMaTMKN MU HE 3YCTPIHAEMO iIMEH XIHOK.

‘ CnoBHUYOK
-

-
T
()

|

ELFEE = Yepainceka  AHraiicbka/ Himenpka/ dpaHuy3sKa/
T English Deutsch Francais
; = ) TeopeMa law of sines Sinussatz, m loi des sinus
CUHYCiB

gr.orioncentr.com.ua/8tREW

YcHe TpeHyBaHHA J

O0uucIiTh:
1)(25:0,5+9:0,1-30)-0,01;
2)100:(0,5-80+6:0,1)—1.

MpurapanTe rosoBHe J

-t

. CohopmynionTte TEOPEMY CUHYCIB.

2. 9k 3HaNTKU CTOPOHY TPMKYTHMKA 3a padiyCOM ONUCaHOro Kosna M KyTOM, WO NEXUTb
NPOTW LLiET CTOPOHN?

3. %ka 3anexHiCTb Mix Mipamu KyTiB TPUKYTHUKA Ta JOBXMHAMU MOro CTOPIH?

4. Coopmynionte agi 3agadi, ki MOXHa po3B’a3aTi 3a JONOMOrol TEOPEMM CUHYCIB.

92 )
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Po3B'sxiTb 3apaui

469'. fAxwuii i3 3amuciB IpaBUILHMIM:

H-_t b ¢, 52 - b <,
sinB sinA sinC sinA sinB sinC
9y & _ b _ ¢
/A /B ZC

470'. Yu npaBUJIbHO, 110 B TPUKYTHUKY ABC:
1)a=RsinB; 2)a=RsinA; 3)a=2RsinA?

471'. Yu npaBUJIBHO, 110 B TPUKYTHUKY IIPOTH OiJIBIITOI CTOPOHM JIEIKUTD:
1) meHImuit KyT; 2) 6iabINi KyT?

472'. Yu npaBUJIBHO, 10 B TPUKYTHUKY IIPOTH MEHIIIOTO KYTa JIEJKUTD:
1) MmeHIIIa CTOPOHA;
2) 6ispIIa cTopoHa?

473'. Yu npaBuUIbHO, II[0 TeopeMa CHUHYCIB Jae MOMKJIMBICTL 3HAXOAUTU B
TPUKYTHUKY:
1) TiTbKU HEeBiLOMi CTOPOHY;
2) TiTbKY HeBimoMi KyTH;
3) HeBioMi cTOpoHU ¥ KyTI?

474°. Yn mpaBUJIBbHO, IO TeopeMa CHUHYCIiB Ja€ MOMKJIMBICTL 3HAXOIUTHU
HEeBiJIOMi CTOPOHU I KYTH TPUKYTHUKA:
1) 3a TphOMa KyTaMu;
2) 3a TpbOMAa CTOPOHAMU;
3) 3a CTOPOHOIO i IPUIETIUMHU [0 Hel KyTaMu;
4) 3a TBOMAa CTOPOHAMMU i KYTOM, IIPOTUIEIKHUM 10 OTHiel 3 Hux?

475°. 3a rapuMu Ha MaJOHKY 133:
1) BanumriTe, BigHOIIIEHHA KOYKHOI CTOPO-
HU TPUKYTHUKA OO0 CHUHYyCA IIPOTHUJIEIKHOI'O
KyTa;
2) 3BHAUIITH 3HAUEHHS CUHYCIiB ITUX KYTiB;
3) 00umCIiTL KOJKHE 3 BimHOIIIEHbL CTOPOHU

TPUKYTHUKA [0 3HAUEHHS CHUHYCA IIPOTHU- Man. 133
JIE’KHOT'O KyTa i 3p00iTh BUCHOBOK.
476°. 3a tanuMU Ha MaJIOHKY 134: 6 cMm
1) 3anumriTh BiZHONIIEHHS 3aJaHOI CTOPOHU 30°
0 CHHYCA IPOTUJIECKHOI0 KYyTa;
2) 3HAHIITH 3HAUEHHS I[bOT0 BiTHOIIIeHHA. Man. 134

477°. 3a nanpumMu Ha MaIoHKax 135, 136 o6uuciiTs:
1) cTopony a TpukyTHHKA (Maja. 135);
2) KyT o TPUKyTHUKA (MaJ. 136).
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478°.

479°.

480°.

481°.
482°.

483°.

484°.

485°.
486°.

487°.

488°.

94 |

60°
45° 9,7 cm
a
30° a
12 cm 10 cm
Man. 135 Man. 136

3HangiTe cropory AC rpukytHuka ABC, ) \
AKIIO: 3

1)c=4cm, LB=45°, ZC = 30°;
2)a=6cm, ZA=60°, /B =45°.

3HalaiTs cropony AC TpukyTHUKa ABC, qgr.orioncentr.com.ua/sy5Fw
AKmo ¢ =4 cm, LA =65°, /B =T75°,

3HangiTh KyT A TpukyTHUKa ABC, SKIIO:
1)a=2cm,b=4cm, LB =60°;
2)c=8cMm,a=5cm, LC = 30°.

3HanniTe KyT A TpurkytHuka ABC, akimo b= 6 cm, a =4 cm, /B = 45°.

3HaliTh pagiyc KoJa, OIMCAHOT0 HABKOJIO TPUKYTHHKA, TKIIO IIPOTH
CTOPOHM 3aBIOBIKKHU 3 CM JIEKUTH KYT:
1) 30°; 2)120° 3)135°.

3HaNgiTH pagiyc KoJja, OIMMCcaHoT0 HaBKOJIO TPUKYTHUKA, SIKIIO IIPOTH
CTOPOHHU 3aBAOBXKKHU 6 CM JIe:KUTH KyT 60°.

Pagiyc xoia, omrcaHOro HaBKOJIO TPUKYTHUKA, JOPiBHIOE 8 cM. 3HA-
HIOiTh CTOPOHY, KA JIEXKUTH IPOTHU KyTa:
1) 150°; 2)45°;, 3)60°.

Pagiyc xoja, ommcaHoro HaBKOJO TPUKYTHUKA, JOPiBHIOE 2 cM. 3HA-
WIiTh CTOPOHY, AKA JEeKUTL IpoTu KyTa 30°.

fAxa 3si cropim TpuryrHuKa ABC (man. 137) B
Hali0ijgbIna, a AKa — HaliMeHIIa?

fAka 3i cropin TpuxyrHuka ABC HaliMeHIIAa,

a gKa — HaNOLIpLIa, AKIO:

1) LA =50°, /B = 20°;

2) /B =40°, /C = 85°; o o

3) /A =105°, /C = 32°7 65 59
A C

ITopiBraiite katetu AC i BC mpAMOKYTHOI'O Man. 137

TpukyTHUKa ABC, AKIIO:

1) ZA=46°, 2) /B=51° 3)£LA=65°.
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489°.

490°.

491°.

494
495°,

496.
497.
498.
499.
500.

501.

502.

fAxnii 3 KyriB TpukyTHUKa ABC (Maj. 138) naii- B
OinbImii, a AKUHA — HaMeHIITIH ?
3ceMm 5cMm
Axwuii 3 kytiB TpukyrHuka A BC HanOixbIINi,
a AKNH — HalIMEeHIINH, AKIIO0:
A 6 cm C

1)a=6cm,b=8cm, c="7 cm;
2)a=b=c; Man. 138
3)a>b>c?

IBi cTOPOHU TPUKYTHUKA JOPiBHIOIOTE 7 cM i 9 cM. Yu MosKe KyT, IIpo-
TUJIEKHUI 10 CTOPOHU 3aBAOBMKKU 7 CM, OyTH:
1) rynium;  2) roctpum; 3) mpAMuUM?

. 3HAUITL cTOpPOHU a i ¢ TpuKkyTHUKA ABC, akio: b = 5 cm, LA = 45°,

ZB = 30°.

°. 3HalITL cTopouu a i ¢ tpukyTHuKa ABC, akmio b =1 cm, ZA = 100°,
4C 50°.

Y rpukyTHii nipamigi SABC cTopoHa OCHOBHU AOPiBHIOE 8 ¢cM, a IIPOTH-
JexxHni 1o Hei Kyt — 30°. 3HaiAiTL pagiyc Koja, OIMMCAaHOT0 HaBKOJIO
OCHOBHU IIipaMinu.

Y TpukytHil mipamigi SABC paziyc Kojia, OIHCAHOTO HABKOJIO OCHO-

BU, JOPiBHIOE 32 CM, a CTOPOHA OCHOBU — 6 cM. 3HAHAITL KYT, IO
JIEKUTD IPOTH Ii€l CTOPOHU.

Kyru tpuxkyrHuKa BimmocaTtses axk 1 : 2 : 3. K BimHOCATLCS HOTO
CTOPOHM?

3HamiThL cTOopoHU b i ¢ TpukyTHUKA ABC, AKIIO:
a=8cm, /A: /B:/ZC=4:2:3.

3HangiTh cTopoHu b i ¢ TpurkyTHUKA ABC, AKIIO:
a=6cMm, /A: /B: ZC=3:5:4.

CtopoHa TPMKYTHHKA JOPiBHIOE 4, a MPUJIErJIi 40 Hel KyTu — [ iy. 3Ha-
WIIiTH ABi iHIIi CTOPOHM TPUKYTHHUKA.

Y tpukytaury ABC a = 12 cm, b = 5 cm. Yu moxxe sin B fopiBHIOBATH:
1)0,25; 2)0,5; 3)0,75?

3uangite Kytu B i C rpukyrauka ABC, AKII0:
1)c=20cMm, a =40cm, LA = 30°
2)c=30cm, a=40c™m, LA =45°.

IITo Ginbie, ocHOBa UM GiuHa cTOpOoHA PiBHOOEIPEHOrO TPUKYTHUKA,
AKIIO:

1) oxuH 3 110T0 KYTiB — Tynuii;

2) mpuyieranii 10 OCHOBU KyT MeHITU# Bix 60°;

3) mpuJaerauii 10 OCHOBH KYT Oinbiuii 3a 60°7
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503.

504.
505.
506.

507.

508.
509.

510.
511.
512.

513.

514.

515*.

516*.
517*.

518*.

OcHoBa piBHOOEAPEHOTO TPUKYTHUKA MOPIiBHIOE @, a KYT IIPHU OCHO-
Bi — o.. 3HAHAITL JOBXKUHY OiCeKTpHCH KYTa IPH OCHOBIi, AKIIO:
1)a=6cm,aa=30°% 2)a=Tcm,a=20.

3HangiTe croponu TpuKyTHuUKa ABC, akimo A = 45°, ZC = 30°,
a Bucota AD nopiBuioe 3 cM.

Y rpukytHury ABC LA =45°, /C = 30°. 3uaiigiTh CTOPOHU a i ¢, AKIIO
a-c=25.

Y rpukytHuKky ABC LA =45°, /C = 30°. 3HaiIiTh CTOPOHU @ i ¢, AKIITO
a+c=4.

Y tpukytaury ABC menmiana BM yTBopioe 3i cTopoHoio AB Ginbimuit
KyT, HixK 3i croponoio BC. [loBexits, 1mo BC > AB.

Y npamokyTHOMY TPUKYTHUKY ABC 3 BepimumHU npamoro xKyra C
nposegerHo mexmiany CM. ZACM > 45°. fdxuii xarer Oinbimnuii: AC
yu BC?

OcHoBa piBHOOEAPEHOTO TPUKYTHUKA NOPiBHIOE @, a 6iuHa cToOpoHa — b.
SHanaiTs pagiyc R Koja, OIKCAaHOI'0 HABKOJIO TPUKYTHUKA, AKIIO:
1)a=24cm,b=13cm; 2)a=12cm, b =10 cm.

HdiaroHanas d mapaJjieiorpamMa JiJIuTh HOTO KYT HA KyTH o i 3. SHAHIITH
CTOPOHM IapaJjiejiorpama.

Y nmapanenorpami ABCD piaronans BD yTBopIoe 3i cTopoHOI0 AB 0ijib-
mu# KyT, HiK 3i croporoio BC. [loBeniTs, mo BC > AB.

Y napaneaorpami ABCD AD =8 cm, BD =4 cm, LA = 22°, 3HaNIiTh:
1) /BDC; 2)«£DBC.

Hiaromaapb Tparellii, BOUCaHOI B KOJIO, TOPiBHIOE 4 cM. S3HANAITEL pasi-
yc KoJia, AKIO OAUWH 3 KYTiB TpameIlii TopiBHIOE:
1) 135°; 2)30°.

Hiaronans Tparmerliii, BOucaHoi B K0JIo, fopiBHIOE 4 cM. 3HANAITE pami-
yc KoJia, AKIIO OAUWH 3 KYTiB Tpamnerii mopiBHioe 120°.

¥V piBHOOiIUHi# Tparelii MeHIIIa OCHOBA JOPiBHIOE OiUHil CTOPOHI, 0iIb-
mia ocHoBa gmopiBHIoe 10 cM, a KyT npu ocHOBI — 70°. 3HaiigiTh mepu-
MeTp Tpamerrii.

3HAUIITH IJIOITY TpAaIellii, SKIo il 0CHOBU JOPiBHIOITL a i b (a > b),
a IPUMJIETJTi IO OCHOBU @ KyTH — o, i f3.

Busenits opmysau ajisa o0uMcIeHHS TOBKHUH BiIpisKiB, Ha AKi Oicek-
TpHUCH KyTiB TPUKYTHUKA A BC TinATh i0T0 MPOTUJIEKHI CTOPOHHU.

HoBenits, 110 MefiaHa TPUKYTHUKA JIJUTH KYT IIPU BEPIINHI HA Yac-
TUHU, CHHYCH AKUX MPOIOPIiiiHi 10 CUHYCiB BiATIOBIiZHUX KYTiB IIpu
OCHOBI.
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519*. ToBemiTh, 1m0 MeqiaHM TPUKYTHUKA TOUYKOIO IX MEPEeTUHY TiJATHCI Y
BigHOmIeHHI 2 : 1, MOUMHAIOUM BiJ BepIIMHU.

520*. ¥V koui uepes kinmi xopau AB mpoBegeHO
IOTHYHi, a uepes ii Touky K — mpamy,
110 mepetuHae i goruuHi B Toukax C i D C
(maur. 139). Hosenits, mo AC- KD=BD-KC. B

521*. ¥ rpamnerii ABCD 3 ocuoBamu AB i CD xkyt A
A 6inbiuii 3a Kyt B. JloBeaiTh, 110 AKIIIO
AB>CD, to BC > AD.

522*. Iliaronaui Tpanemnii ABCD (AB || CD) nepe-
TuHaioTheA B Toulli O. loBemiTs, 110 AKIITO
AC>BD, 10AO > B0OiCO > DO. Man. 139

523*. OcHoBa piBHOOEAPEHOr0 TPUKYTHUKA AOPIBHIOE d, a KYT IPU BEPIIIU-
Hi — o. 3HAUAITH pagiyc KoJa, 110 IIPOXOAUTE uepes IIeHTP BINCAHOT0
B IIeli TPUKYTHUK Ko0JIa Ta KiHIi OCHOBH.

524*. OcuoBu piBHOGIUHOI Tparmelrii fopiBHIOOTE 1 ¢cMm i 3 cm, a Giuma cTopo-
Ha — 2 cM. 3HAUIITE pagiyc KoJa, OIMMCcaHoTo HaBKOJIO Tpalelii.

525*. ¥ AABC touka D ne:xuthb Ha ctoponi AC. [loBeniTh, 110 BigHOIITEHHS
pazgiycis ki, onucanux maBkoso AABD i ADBC, He 3a/I€KUTD BiJ BU-
6opy Touku D.

526*. O — Touka IepeTUHy JiaroHajieil omucaHoro YoTupukyTHuka ABCD.
HoBenits, 110 cyma paaiyciB ki, onucanux HaBkoao AAOB i ACOD,
IOpiBHIOE CyMi pamiyciB Kij, onucanux HaBKoJao ABOC i AAOD.

MposABiTb KOMNETEHTHICTb j

S
527. 3uaiigiTe BigcTaHb Big TOUKM A J0 HEZOCTYHHOI TOUKM B, SKIIIO
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§ 7. TEOPEMA KOCUHYCIB

1. Teopema KOCUHYCIB gr.orioncentr.com.ua/KBIEj

Cutyauia. Y kKiMHaTti BCTaHOBJIEHO KYTOBE Bi- O] Ol )
KHO, WO CKNagdaeTbCsa 3 ABOX BIKOHHMX CeKLjii OAHAKOBOI BUCOTU, BEPXHi 2 ;
Kpai SKMX YTBOPIOKOTb Mixk co6010 KyT 120°. LLnpurHa nepLuoi BikOHHOT cekLji i
nopiBHioe 2,4 M, a gpyroi — 2,1 M. Mama xo4e MNoBiCUTU OEKOPaTUBHY \EL-
LUITOPY, HAaTArHyBLWM 1l N0 NPSIMIA Big, OOHOMO Kpato BikHa A0 iHWOro, y Ta-

KM cnocib BiaropoavBLLM NPOCTIP Y KyTi, KU YTBOPIOKOTb BikHA. Yu nigiige anga uboro
LUIMAaT TKaHWUHW 3aBLUMNPLIKU 4 M?

\
Sk ™Mo:xkHa 0e3 BUMipIOBaHBb

BU3HAYUTH ITUPUHY IITOPU?
a

3a IoIIoMOT0I0 TeopeMu
KOCUHYCiB.

3anam'staitre! |

Teopema KocUHYCiB 2.4 =
KBaapaT cTOpoHU TPUKYTHUKA TOPiBHIOE cyMmi ’ -
KBaJIPATIiB IBOX iHIIMX HOTO CTOPiH 0€3 MOTBOECHOTO
JTOOYTKY ITUX CTOPiH HA KOCHHYC KyTa MisK HUMM:
a?=b?%+ c% — 2bc cos o.

120°

Mawmo: AABC,AB=c¢,AC=0b, BC =a.

HMoeectu: a2 = b2+ ¢2— 2bc - cos A.

Noeenennsa. Kyt A rpukyrauka ABC MoKe OyTU rOCTPUM, TyInuM abo
opaMuM. PoaraareMo 11i BUIIagKH.

1. Kyt A — rocrpuii. I[IpoBenemo Bucory CD no cropouu AB (maj. 141)
a6o jo ii npoxos:kennsa (man. 142). Hexaii a, i b, — npoeknii cropin BC i AC
Ha mnpamy AB, h, — Bucora CD. I3 NpPAMOKYTHOrO TPUKYTHUKA
BCD:a* =k’ +a’. (1)

a, \ g
I c D ]

Man. 141 Man. 142
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Buaitnemo h’ i a’. I3 npamokyTHoro TpuKyTHUKA ACD:h* =b" —b’.

Ockinbku a, = ¢ — b, (mau. 141) a6o a, = b, — ¢ (mau. 142), TO B KOKHOMY
i3 mux BUNAAKiB a’ = (c—bc )2 =c?—2cb, +b’.

Mincrasusmu Bupasu mas h> i a’ y pissicts (1), Maemo:
a’=b>-b>+c* —2cb, +b’ =b* + ¢ —2cb,. I3 npAMOKYTHOTO TPUKyTHUKA ACD:
b, = bcos A. Orxe, a® = b* + ¢* — 2bc - cos A.

2. Kyt A — rynwnii (man. 143). Tak camo, 9K i B IIepIioMy BUOagKy, IPO-
Bogumo Bucory CD i 3 mpaMOKYyTHOro TpuUKyTHHUKa BCD 3HaX0oZUMO:
a®*=h>+a’. (1)

Horim snaxogumo h’ i a’. h’ =b>—-b’ (i3 TPAMOKYTHOTO TPUKYTHUKA
ACD), a?=(c+b,)" =c®+2¢h, +b?. Ilincrasusun

Bupasu ;1A h’ i a’ y pisricts (1), omepKuMO:

C

a’=b"-b"+c*+2cb, +b> =b” +c* +2¢b,. 13 mpsamo-
KyTHOTO TpUKYTHUKA ACD: b, = b cos (180° — LA) =
=—-bcos A. Toxi a?=b2%+ ¢2— 2bc - cos A.

3. Kyr A — mpamvuii. ¥ ObOMYy BUIAAKY
cos A = cos 90° = 0. 3a reopemoio Iliharopa, Mmaemo:
a?=">b%+c.

Toxia?=0b%+ c2—2bc-0=>b%+ c2—2bc - cos A.

3apaya 1 | Y TpuKyTHHUKY [JaHO CTOPOHHU: a = 5,
b=81i/C = 60° mix HuMu. 3HaHIiTH CTOPOHY C.

P03B’A3aHHA | 34 Teopemoio KocuryCiB:
c2=a?+b>—2ab-cosC=25+64—-2-5-8-0,5=49, c=/49="1.

\
A axol mupuHT Mae OyTH IITOpa B CUTYyaIlrii,
POSTIIAHYTIiH Ha ImoyaTKy maparpada?

\u

~ 3,9 M.

A 8

2. 3HaxOAKEHHS KYTiB TPUKYTHUKA qr.orioncentr.com.ua/c2h51

\ AK sHalTH KYyTHU TPUKYTHHUKA 34 MOT0 TPHOMA
cTOpoHaMM ?

r -
L 3acTocyBaTu TeOpeMy KOCUHYCiB.
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3apava 2 | laHo CTOPOHM TPUKYTHHKA: @ = 5, b= 6, ¢ = 7. 3HaigiTs LA.
Po3B’A3aHHA 3 pignocTi a? = b2 + ¢2 — 2bc * cos A BHAXOAUMO:

b?+c’—a® 36+49-25

~0,714.
2bc 2:6-7

COsA =

3Bimcu LA ~ 44°.
Tax camo moxxua oduncautu L/Bi /C.

m 3a IOIMOMOroI0 TeOpeMH KOCHHYCIiB MOKHA 3HAMTH:
\ e CTOPOHY TPMKYTHHKA 34 JBOMA MO0 CTOPOHAMM Ta KyTOM MiK HUMH
(3amaua 1);

¢ KyTH TPHKYTHHKA 3a TPhOMa iOro cropoHamu (3amaua 2).

Yu MOXHA BUSHAUYUTHU BUJ TPUKYTHUKA 38 KyTaMu,
3HAIOUM JINIIIE HOT'0 CTOPOHM?

ITomipkyemo.

Axmo LA — rocrpuii, To cosA > 01ia?=b%+ c2—2bc-cos A <b?+ 2.

Axmo LA — npamuii, To cos A =cos 90°=0ia%2=0b2+c2—2bc-cosA=
=b2+ 2.

Axmo LA — rynuii, To cos A <0ia?=5b2+ c?— 2bc - cos A > b2+ 2.

IIpaBuabHUM € i 00epHEHEe TBepAKeHH.

m /A — roctpuii, armo a? < b? + ¢
LA — npamuii, aKmo a® = b? + c¢?;
LA — tynmii, armo a® > b? + ¢2.

Hampuraan, cTopoHu TPUKYTHUKA TOPiBHIOIOTE 2 ¢cM, 3 cM i 4 cm. IIpa-
Muii a00 TyIuii KyT MOsKe JIeKAaTH IPOTHU O1IbInol cTopoHu. ToMy BUSHAYNMO
BUJ, KYTa, IO JIEKUTDH IIPOTUA cTOpoHU 4 cm. 42 > 22 + 32, Omxe, el KyT Ty-
nuii, a TPUKYTHUK — TYOOKYTHUH.

LlizHanTtecs 6inble J

1. MNMomipkyeMo Hapg, piBHICTIO a? = b? + ¢? — 2bc - coSA. Bupas bcos A OopiBHIOE
3a moaynem npoexuii b, cTopoHn AC Ha cTopoHy AB (Mas. 141) a6o ii NnpoOoBXeHHs
(man. 142). 3Hak BMpa3y bCOSA 3anexmnTb Bif KyTa A: 9KLLO KyT A FOCTPUIA, TO 6epemMo
«+», GKLWO TYNUN, TO «—». 3BiACN MAEMO HACMIOOK: KBagpaT CTOPOHU TPUKYTHUKA
AOPIBHIOE CyMi KBaApaTiB ABOX iHLUMX CTOPIH «+» NOABOEHUI A00YTOK OQHIET
3 HMX Ha NPOEKLi0 iHWOI. 3HaK «+» 6epeMo ToAi, KON NPOTUNEXHUIA KYT TYNWiA,
a 3HaK «—», KOJIN FOCTPUIA.

2. TeopeMy KOCUHYCIB Ha3uBalOTb iHOAi y3arasbHeHow Teopemorto [ligparopa.
Taka Ha3Ba NOSACHIOETLCH TUM, WO Teopema [liparopa € okpemum BUNagkom Teope-
MW KOCUHyCIiB. CripaBai, SKWO B TPUKYTHUKY LA — npsaMui, TO CoSA = cos 90° = 0
i 3 piBHOCTI a? = b2 + ¢? — 2bc - COSA 04EePXNMO: a? = b2+ c?.
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3. TeopemMy KOCUHYCIB MOXHa A0OBECTU yepe3 B
cKansgpHe MHOXEHHS BEKTOPIB.

Hexan Ha cTopoHax TpukyTHUKa ABC, y 9KoMy
ZBAC = o 11 CTOPOHM MaloTb AOBXWHU a, b i ¢, 3apa-

e ~ = a
HO BekTopu AB=c, AC=b, BC=a (man. 144). 4
Bupasnmo, Hanpuknag, BEKTOP BC yepes Bek-
Topn AC i AB. (0
Maemo: BC=AC-AB. Tonj a=b-c. A b C
3HanaemMo ckangapHuUn KBagpar BekTopa a : Mau. 144

a® :(b—c)(b—c):b2 +c? —2bc.

B onepxaHili piBHOCTI PO3KPUEMO CKansipHUin A00YTOK BEKTOPIB b i ¢ 3a 03Ha-
YEHHSAM: bc:|b|~|c|-cosa, Ta CKOPUCTAEMOCHL TUM, LLO CKangapHUIA KBaapaT BekTopa
LOPIBHIOE KBaApaTy Moro JOBXMHW. ToAi OAEPXMMO:

—12 |2 =2 = |—

|a| :|b| +|e] —2'|b|~|c|«cosa abo a? = b2 + ¢2 — 2bc - COSO.

l CnoBHUYOK J
o

E%E | Yepaiaceka | AHraiichKa/ Himenpka / dDpaHIy3pKa/
] English Deutsch Francais
TeopeMa law of Kosinussatz, m | loi des cosinus
KOCUHYCiB cosines

gr.orioncentr.com.ua/ChkV5

MNpurapaiTe ronoBHe J

1. Cohopmynionte TeopemMy KOCUHYCIB.

2. CohopmynioniTe ABi 3agadi, ki MoXHa po3B’a3aTi 3a 4OMNOMOr o0 TeEOPEeMU KOCUHYCIB.

3. 9K BU3HA4YUTU BUA TPUKYTHMKA (FOCTPOKYTHUIN, MPSAMOKYTHUA 4YX TYMOKYTHWIA) 3a
OAHVMU MOro CTopoHamMm?

YcHe TpeHyBaHHﬂJ

O0uncCIIiTE:
1) 32+ 42-10; 52+ 122+ 31; 72+ 242-600;
2)9%2+40%2-100; 112+ 602+ 50; 202+ 212+ 59.

Po3B'axiTb 3apayi

528'. Axwuii i3 3anuciB IpaBUIbHUN:
1) a®?=0b%+ ¢? - 2ac - cos B;
2)b?2=a%+ c2— 2bc - cos B;
3)c?=a?+b%—-2ab-cosC?
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529'. Yu npaBuibHO, M0 TPUKYTHUK ABC € mpsaMmo-
KYTHUM, AKIIO: o
1)a®?<b®>+c? 2)a?=0b*+c% 3)a*>b*+c??

a b
530'. Yu npaBuabHO, 1110 TPUKyTHUK ABC € rocTpo-
KYTHUM, AKIIO:
1)a?<b?*+c?; 2)a’=0b*+c? 3)a?>b*+c??
x
531". Yu nmpaBUIBHO, 1110 TPUKYTHUK ABC € TYIOKYT- Mau. 145

HUM, AKIIO:
a*<b*+c? 2)a’=b*+c? 3)a*>b*+c*?

532°. CkopucTaBIINCh TEOPEMOI0 KOCHHYCiB, B3allu-
IiTh, YOMY AOPiBHIOE KBaJpaT CTOPOHU X TPU- 6 cm
KyTHUKA (Mai. 145).

533°. 3a nanmumu Ha MaJIOHKY 146 00UNCIiTE CTOPOHY 60°
a TPUKYTHUKA. 5 oM
534°. a, b, ¢ — croporu TpukytHuKa ABC. 3a Teope- Man. 146
MOIO KOCHHYCiB 3aIIMIIiThL KBAAPAT CTOPOHM:
1) b, axkmio £B = 45°; 6) ¢, axmio ZC = 90°;
2) b, axmmo /B =135° 7) a, akmaio LA = 30°;
3) b, akmo £B = 90°; 8) a, axmo LA = 150°.
4) ¢, axmo ZC = 60°; 9) a, axiio LA = 90°.

5) ¢, akmio ZC = 120°;

535°. 3uaiigiTe HeBigoMy cTOPOHY TPUKyTHUKA ABC, AKIIO:

E 1)b=3cm, ¢ =4 cm, LA = 60°; g

l 12)b=30M,c=4CM,LA=120°; [=]
3)b=38cm, c=4cm, LA =90°
4)a =83 cm, c = 10 cm, ZB = 30°; \ /,
9)a= 8\/§ cM, ¢ =10 ecm, ZB = 150°%; gr.orioncentr.com.ua/LWOq0
6)a =83 cm, c =10 cm, /B =90°.

536°. 3uaiigiTe HEeBigoOMY CTOPOHY TPUKYTHUKA ABC, AKIIO:

1)a=4cwm, b=2cwm, £C = 45° 3)a=4cm, b=2cm, LC=90°.
2)a=4cm,b=2cMm, LZC = 135°%

537°. 3uaiimiTh HeBimoMy CTOPOHY TpUKyTHUKA ABC, AKIIIO:
1)a=T7Tcm,b=10cMm, LC =120°;
2)a=2cwm, c=3v3 cm, /B =150°.

538°. 3BuaiigiTe HeBimomy cTOpoHy TpUKyTHHUKA ABC, akmo b = 8 cwM,

c=12cm, ZA=115°.
539°. 3maiigits cos B 3 pisHocTi b% = a? + ¢? — 2ac - cos B.

540°. 3a rTaHUMU Ha MaJIOHKY 147 06YHKCIiTE COS O.
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541°. 3a fauMU Ha MaJIIOHKY 148 00YMCIIiTE KYT 0. TPUKYTHUKA.

4
3
6 cm 4 cm
o
2 8 cm
Man. 147 Man. 148
542°. O6UnCIiTL KOCUHYCH KYTiB TPUKYTHUKA ; \

H ABC, AKIIo 10r0 CTOPOHHU JOPiBHIOIOTE:

1)a=8cm,b=9cm, c =10 cwm;
2)a=3cMm,b="TcwMm, c=8cm; L )
3)a=4cm,b=6cm, c=Tcm. gr.orioncentr.com.ua/JFWG

543°. 3uaiiniTs KyTn TpukyTHUKA A BC, akino
HOTr0 CTOPOHM IOPiBHIOIOTH:
1a=4cm,b=6cm,c=3cm; 2)a=3cm,b=2cm,c=4cM.

544°, 3HaiifiTh KyTH TPUKYTHUKA, AKIINO HOT0 CTOPOHHU AOPiBHIOIOTH 5 CM,

6 cm, 7 cM.

545°. 3a AaKuUX 3HaUeHb KyTa 0. KBaApPaT CTOPOHU TPUKYTHUKA, IO JIEXKUTD
IIPOTH IIHOTO KyTa:
1) MeHIIMI Bifi CyM¥ KBaApPaTiB IBOX iHIIINX CTOPiH;
2) mopiBHIOE 11iii cyMmi;
3) 6inbmnii 3a Hei?

546°. He o6unca004Y1 KYTiB, yCTAHOBITh B TPUKYTHHUKA (BiZHOCHO KYTiB),

AKIIO MO0 CTOPOHY JIOPiBHIOIOTH:
1)11 cwm, 17 c™, 21 cm; 3) 0,3 cm, 0,5 cwm, 0,4 cm.
2)8 cm, 10 cMm, 12 cm;

547. [loBeniTh, 110 B IPAMOKYTHOMY TPUKYTHUKY KBaJapaT TillOTEeHY3U
IOPiBHIOE CyMi KBaapaTiB KaTeTiB.

548. Ha cropoHax KyTa A mosuHaueHo aBi Touku M i N. 3uaiifiTh BigcTaub
MN, akuio:
1)AM =17 cm, AN =12/2 cm, ZA = 45°;
2) AM =73 em, AN =10 cm, ZA = 30°.

549. Cropoun mapaJjejiorpaMa IOPiBHIOIOTH a i b, a ogUH 3 KyTiB — Ol
3HaliaiTh JiaroHali mapaJjejgorpama.

550. V¥V napanenorpami ABCD AB = 6 cm, AD = 10 cm. 3uaiigiTe giaronairi
mapaJjiesgorpama, Skirno KyT A gopisaioe: 1) 60°; 2) 48°; 3) 125°.

[103
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551.

552.

553.

554.

555.

556.

557.

558.

559.

560.

561*.

562*.

563*.

564*.
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Kareru npamoxyTHOro tpurkyrtuuka ABC pgopisHOI0TH: AC = 4 cM,
BC = 3 cm. Ha karetri BC mo0yn0oBaHO PiBHOCTOPOHHIN TPUKYTHUK
BCD. 3uaiigits noB:KuHY Bigpiska AD (po3riaAHbTE I1Ba BUMATKHU).

3HaNIIiThL HeBiTOMY CTOPOHY TPUKYTHUKA ABC, AKIIO:
1)a=5cm,b=T7cm,sinC=0,8; 2)b=4cm,c=10cm, sinA=0,6.
CkinbKku po3B’sa3KiB Mae 3amaua?

Cropucrasiuck Gopmyaor a2 = b% + ¢ — 2bc * cosa, JOCTIAITE, AK 3Mi-
HIOETBCA CTOPOHA a 3i 3pocTaHHAM KyTa o Big 0° 7o 180° (mpu craaux
3HaUeHHAX b i c).

a, b, c — cropouu Trpukytauka ABC. JloBeniTh:
1) axio a2 < b? + ¢?, o LA — rocrpuii;
2) akmo a? > b? + ¢2, To LA — Tynmuii.

3HaNAiTL HANOIMBIIUYE KyT TpuKkyTHUKA ABC, SKI10:
1)a=5cm,b=3cm, c=4cwm;

2)a=3cMm,b=4cm, c=6cwm;

3)a=40cm, b=13 cm, c = 37 cMm.

JoBexiTs, o cyMa KBaaparTiB giaroHaJeil napaJjejiorpaMa JOPiBHIOE
CyMi KBaJparTiB iioro cTOpiH.

3HalgiThL miaroHaJi mapaJjejorpaMa, SKINO BOHH BiJHOCATBCA AK
3 : 5, a croponu gopiBHIOOTL 13 cMm i 16 cm.

3HalIiThL CTOPOHM IIapaJiejorpama, AKI0 BOHU BifHOCAThHCA AK 1 : 2,
a giaromaJi gopisH00TL 9 cm i 13 cMm.

Opmna 3i cTopin mapasesorpama Ha 1 cM moBIIa 3a iHIy, a #ioro giarona-
JIi mopiBHIOIOTE 7 cM i 11 cM. 3HAKAITE CTOPOHM ITapajesorpaMa.

OcHoBu Tpamnerii gopisH00TE 6 cMm i 11 cm. OgHa 3 il 6iuHNX CTOpPiH
IOPiBHIOE 8 CM I YTBOPIOE 3 OCHOBOIO KyT 60°. 3HANAIThL AiaroHasi Tpa-
merrii.

JoBeniTh, 110 MegiaHy TPUKYTHHKA MOKHA O0YUCIUTH 32 (POPMYJIO0
1

m, =—2b% +2¢* -a”.
2

IIBi cTOPpOHY TPUKYTHUKA JOPiBHIOIOTE 8 cM 115 cM, a KyT MiK HUMU —
120°. 3uaiigiTe MegiaHy, IPOBEAEHY A0 TPEThOI CTOPOHU TPUKYTHUKA.

CropoHa TPUKYTHUKA HopiBHIOE 26 cM, a MeJiaHU, IPOBeNeHi 0 IBOX
iHImIUX cTOpiH, AOpPiBHIOIOTE 15 cM i 30 cM. 3HAUAITH TPeTIO MeAiaHy
TPUKYTHHUKA.

BicexTpuca xkyra mapaJjiesorpama AiJINTh MOTO CTOPOHY Ha Bigpisku
3aBAOBKKMN 5 cM. 3HAUAITH AiaroHaJb mapaJjejorpaMa, SKIIO iHIa
Woro miaroHaJsib fOpiBHIOE 9 cM.
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565*. ITo mamoro xoJia pagiycoMm R JOTHKAIOTHCS ABA PiBHI MeHIIIi KoJia pami-
ycoMm r: oqHe — 3CepeanHU, iHIle — 30BHi. [[yra MisK TOUKaMu JOTUKY
micTuTh 60°. 3HalAiThL BifcTaHb MidK IIeHTPaMI MEHIITNX KiJ.

566*. ¥V koui 3 meurpom O xopra AB mapaJjeibHa
miamerpy CD (main. 149). Ha giametpi ab6o
MOro MpOJOB:KEHHI II03HAUEHO MOBiJIBHY
rouky M. [loBexiTs, 1o cyma AM? + BM? ue
3aJIE}KUTD Bifl ITOJIOJKEeHHS XOPAU IIPHU 3aja-
HOMY IIOJIOKeHHi Touku M.

A —\B

567*. Ins cTOpiH TPUKYTHUKA BUKOHYETHCA PiB-

a’ —(b—c)2

HiCcTBH =1. oBeniTh, 1110 OOWH i3 Man. 149

KYTiB TPUKYTHUKA gOpiBHIOE 60°.

MpoABiTL KOMNETEHTHICTb ]

568. ®dyr6oabHM M’ a4 TepeGyBae B Toulli A GyTOOIBHOrO MO Ha Bij-
crani4,5mi9,4 M Bix ocaoB B i C critiok BopiT (Maj. 150). ®yT6o-
JIiCT HampaBJige M’ A4 y BOpoTa. S3HANIITH KYT O BJIYyYeHHA M’ dA4a
Y BOpOTAa, AKIIO IITUPUHA BOPIT JOpiBHIOE 7 M.

569*. Ha 6yaiBHUITBI 3aJisHuIli HA JiasaHii AB moTpidHO IPOKJIACTH TY-
Heab MN (mas. 151). 3a tanmMHy Ha MaJIIOHKY HOSICHITH, AK 3HA-
WTU TOBKUHY U HAIPAMOK TyHeJ0. O0UUCIiTh JOBKUHY TYHEJIO.

570. Is myukTiB A i B Ha Gepesi Mop#, BificTaHb MiK AKUMU JOPiBHIOE
3 KM, CIIOCTEepiraioTh 3a MapOILIaBOM, III0 PYXa€ThCA IPAMOJIiHiTi-
HO I piBHOMipHO. ¥ IeBHUI yac HapoIias 0yJaIo BUIHO 3 HYHKTY A
mig kyrom 102° mo mHanpamry AB, a 3 nyHKTY B — mig KyTom 51°
mo HanpAMKY BA. Yepes 10 xB KyTu sMiHuancsA i cTaau JOpPiBHIO-
BaTH BigmoBiguo 84°i 74°. 3uaiifiTh IMIBUAKICTE HapoIIaBa.

Man. 150 Man. 151
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§ 8. 3BHAXOQXXEHHA HEBIAOMUX ENEMEHTIB TPUKYTHUKA

1. AaroputmMun po3B’a3yBaHHSA TPUKYTHUKIB

Cwuryauia. Y gigyca Ha paxy 6yaMHKY BCTaHOB-
NIeHO TeNeBi3ifHy aHTeHY, gKa KpinMTbCa A0 Aaxy ABO-
Ma po3Tskkamun. OgHa 3 HUX BUMLINA 3 nagy, i inycb
NnonpoCuB OHyKa |BaHa BU3HAYMTN OOBXWHY LUMaTKa
OPOTY ANS 3aMiHW 3iNCOBAHOI PO3TSXKN. 3a CXEMOIO,
sika 3bepernacs B ginycs, |eaH 3’acyBas, LLO OBi pO3-
TSKKW MalOTb Pi3HY JOBXMHY, BiACTaHb MiX TOYKamMu \ s
X KpinneHHsa oo maxy gopisHioe 4,8 M. Poboya pos- gr.orioncentr.com.ua/sn1Um
TsKKa 3aBA0BXKM 3,84 M yTBOPIOE KYT 52° 3 NPAMOIO
KPINIEHHS PO3THAXOK Ha Aaxy.

N\, Sk sHANTH TOBKMHY 3iIICOBAHOI PO3TAKKMI? J

3a JOIOMOT0I0 TEOPEMU KOCHHYCiB.

"

HoB:xuHa PO3TIKKY JOpiBHIOE 3,88 M.

3amaua, SKy po3B’sa3yBaB IBaH, € UaCTMHOIO 3aJadi Ha PO3B’A3yBaHHS
TpuKyTHUKA. SIK6u IBamy Tpeba Oysio 3HaliTu I immii HeBimomi ereMeHTH
TPUKYTHUKA (30KpeMa ABa HeBimoMmi KyTu), To me Oysa 6 moBHa 3adaua Ha
P038’A3YBaAHHA MPUKYMHUKA.

3anam’ataute!
f o
Po3é’azamu mpukymHruk 03HaYa€ 3HAWUTH HEBiJOMi CTOPOHU Ta KyTH
TPUKYTHHUKA 32 BiTOMUMH HOTO CTOPOHAMM M KyTaMM.

m Mo:xauBi TaKi BUIU 3aa4, y IKMX BUMara€TbCs PO3B’A3aTH TPUKYT-
‘ HUK:

1) 3a gBOMAa CTOPOHAMMU ¥ KYTOM MiK HUMMU;

2) 3a CTOPOHOIO i IPUJIETINMHU A0 Hel KyTaM;

3) 3a TPpLOMA CTOPOHAMI;

4) 3a IBOMa CTOPOHAMH I KYTOM, IIPUJIETJINM O ONHi€el 3 HUX.

3apaya 1 | Tanmo: b=93, c =65, LA =42° (max. 152).

3uaurnu: a, /B, ZC. B
Po3g’Aa3aHHA 1.3a TEOPEMOI0 KOCHHYCIB: c
a’?=>b%+c?—- 2bc - cos A.
a? =932+ 652 —2-93 - 65 - cos 42° = 8649 + 4225 — C . A
-12090-0,743 =~ 3890, M
an. 152

a~~3890 ~62.
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2. 3acToCyBaBIIIN TEOPEMY KOCHUHYCIiB, OeP:KIMO:

a’+c® -b’ _3890+4225-8649

2ac 2-62-65
Orsxe, /B — rynuii. 3HaiieMo TocTpuil KyT B,, KOCUHYC AKOI0O IOPiB-
uioe 0,066. /B, ~ 86°. Toxi /B =180° - ZB, ~ 180° — 86° ~ 94°.
3. £4C=180°—- LA - ZB~180° —42° — 94° ~ 44°,

3apava 2 | Tamo: ¢ =40, LA = 28°, /B = 31° (man. 153). 3naiitu: a, b, ZC.

cosB= ~-0,066.

Po3s'A3aHHA | 1. /C = 180° — 28° — 31° = 121°. B
2. I3 piBHOCTI a __¢ 3HaXOANMO CTOPOHY a:
P sinA sinC PoHy a: c
o csinA 40-sin28° 40-0,469 <99
sinC  sin121° 0,857 ' C A
3. Iz piBHOCTI .b = .c 3HAXOIMMO CTOPOHY b: Man. 153
sinB sinC B
b csinB 40-sin31° 40-0,515 ~94
"~ sinC  sinl21° 0,857 . .
3apava 3 | Mano: a =18, b =24, c = 13 (max. 154).
Suantu: /A, /B, ZC. C A
; b
Po3B’A3aHHA i :
1. 3a TeopeMoOI0 KOCMHYCiB 3HAX0AUMO LA: Man. 154

b’ +c*—a® _576+169-324 421
2bc 2-24-13 624

2. 3a TeopeMoI0 KOCUHYCiB:

a’+c? -b? ~ 324+169-576 83
2ac 2-18-13 468

3Haiifemo rocTpuii KyT B,, KOCHHYyC AKO0ro gAopisHioe 0,177,

4B, ~80°. Toxi ZB = 180° — ZB, ~ 180° — 80° ~ 100°.

3.£4C=180°- LA - ZB~180°—-48° - 100° ~ 32°.

3apava 4 | Mamo:a =70, b =65, ZA=40° (max. 155). 3uaiitu: ¢, LB, ZC.

COSA = ~0,675, LA =48°.

cosB= ~-0,177.

Po3B’A3aHHA | 1. Ba reopemoro cumycis: B
sinB = bsin A _ 65-sin40 - 65-0,643 ~0,597.
a 70 70 a

IIromy 3HaueHHIO CHHYyCa BiIIOBiZalOTh MBa KYTH:

37°1143°. Ockinpku b < a, To LB < ZA. Toxi /B — ro- A

crpuii: LB~ 37°. b
3.c:asm _10-sin 100, ~106.

sin A sin40° 0,643
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Anroputmu po3B’A3yBaHHA 3aJa4 HaBeaeHo B Tabaui 19.

Tabauus 19

YmoBa 3agaui

AnropuT™M po3B’sI3yBaHHA

Hano: AC=b, BC=a,
ZLC=y.

3uaiitu: AB, LA, /B.

1) AB=\/a’ +b* —2abcosy,
2, 2 2
2) COSA:M—‘I
2bc

3) /B=180°— /A —1.

Mano: BC=a, /B=8,

1) ZA=180°-B -,

£C=y. 2) AC:a'SinB
sinA ’
3nautu: AC, AB, /A. 2-qin
3) AB= v
sinA
Hdano: BC=a, AC=0b, b +e? —a?
1) cosA=———,
AB =c. ) e
a’+c?-b?
3uairu: /A, /B, /C. 2) cosB:T

3) LC =180°—- LA - £B.

Hano: BC=a,AC =10,
A= aq.

3uanru: AB, /B, /C.

1) sin B = bsma’
a
2) /C=180°— o — /B,
3) A= 4SC
sino

2. Po3B’A3yBaHHSA NpUKNagHUX 3agad

)8
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P03B’A3yBaHHA TPUKYTHUKIB

2.1. 3agaui HAa 3HAXOMKEHHA BUCOTH IIpeaMeTa,
OCHOBA SIKOT'0 HeIOCTYITHA

3apava 5 | 3maiizite BHUCOTY BeXi,

AKa BigOKpeMJieHa Big Bac piuKoio
(max. 156).

Po3B'A3aHHA  Ha ropusonTanpHi
OopAaMiii, AKa IPOXOIUTDH Yepes3 OCHO-
By BexKi, MO3HAUYMMO JBi TOuKu A, i
C,. Bumiproemo A C, = b, ZDAB = a.
i ZDCB = . 3a TeopeMOI0 CHUHYCiB,
i3 rpukyTHUKA ABC olep:KuMoO:

_AC-sinf}  bsinf
sin B sin(a—B).
Iz OTpAMOKYTHOTO TPUKYTHUKA
ABD maemo: BD =AB *sin a.
Omsre, BD = b~s.1na-sm[3
sin (OL ~ B)
Honasmu 1o BD BucoTy npuJia-

ny AA, = DK = h, AKMM BUMipIOBaJIN
KYTHU, OZEPKUMO (HopMyJIy 15l 00UMCIIEeHHA BUCOTH BEXKi:

Man. 156

b-sina-sinf
sin(a—[?))
Hexaii pesyabTaTu BUMipioBaHb Taki: b = 12 m, A = 1,56 M, o = 42°,
B=37°.
12-sin42°-sin37° 12-0,669-0,602

Toni: BK = +1,5~
sinb° 0,087

BK =BD+DK = +h.

+1,5~57 (m).

2.2, 3ajmaui Ha 3HAXOIKEeHHS Bi/ICTaHi 10 HEIOCTYITHOTO MYHKTY

3apava 6 | 3maiigiTe BigcTaEs Bix

MYHKTY A 10 HeOCTYITHOTO IYHKTY B
(maxn. 157).

Po3s’A3aHHA Ob6upaemo Ha Micie-
BocTi Taky Toury C, 11100 3 Hei 0yJI0 BU-
IHO OYHKT B i Mmo:xua O0yj10 BUMipATH
Bimcraumn AC.

Buwmipioemo AC = b, /BAC = a,
BCA = y. 3maxongumo /B = 180° —

—(a+ty). Man. 157
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3a TeopeMOoI0 CUHYCiB:
_ b-siny _ bsiny
~sin(180°—(au+y))  sin(o+y)’

Hexaii pesysibraTté BUMipioBaub Taki: b = 90 m, o = 46°, y = 25°,

Toxi AB = 90-sin 25° - 90-0,423 ~40 ().

sin71° 0,946

2.3. 3amaui Ha 3HAXOKEHHA BiJicTaHi MijK TBOMA JOCTYIIHUMU ITyHKTaAMU
(akmro 6e3mocepeHE BUMiPIOBaHHSA HEMOKJINBE)

3apava 7 | 3HaiigiTe BicTaHb Mixk

nyakramu B i C, posgiieHuMu CcTaB-
KoM (mai. 158).

Po3B'a3aHHA O6upaemo Ha Micie-
BOCTi TOUKY A Tak, 11100 MOKHAa 0yJI0
BuMipaTu Bigcraui AB i AC. Buwmi-
proemo AB=c,AC=0bi Z/BAC = q.

3a TeopeMoI0 KOCUHYCiB:

BC =+/b? +¢* —2bccosa.

Hexaii pesyabTaT BUMiplOBaHb
Taki: b=88 M, c =90 M, o = 28°.

Toni BC =+/882+902 —2-88-90-cos28° ~ 43 (m).

Man. 158

lisnaiitecs Ginbwe |

|

MomipkyeMO Hag 3agayelo HETBEPTOro BUAY.

AdaHo: a, b, ZA.

3HauTtm: ¢, /B, /C.

Bioknapemo Ha CcTopoHi kyTa A Bigpisok AC = b
(man. 159), a noTim i3 To4kK C §K i3 LeHTpa onuLule-
MO KOJIO pafiyCom a.

Mo>xnunBi Taki BUNaaku.

1. Kono He nepetnHae cTopoHy AB kyTa A.
3apaya po3B’a3ky HE MaEe.

2. Kono noTrMkaeTbCs OO CTOPOHU AB B TOY-
ui D. 3agaya mMae OOMH PO3B’A30K — MPSAMOKYT-
HU AACD.

3. Kono nepetnHae cTopoHy AB y OBOX TOY-
Kax B, i B,. 3aga4a mMae aBa poss’askn — AAB.C
i AAB,C. Man. 159

4. Kono nepetuHae CTOpoHy AB B Touui B,

i NpoxoanTb Yepes BepLUMHY A KyTa. 3agaya Mae
O[IMH PO3B’A30K — piBHOGeOpeHnin AAB,C.
5. Kono nepetuHae ctopoHy AB B Touuj B,. 3aaaya Mae oaviH po3B’a30k — AAB,C.
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2
BuHukae 3anutaHHa: Yv HEe MOXXHa viue Ha OCHOBI YUCJIOBUX AaHUX 3aaadi, He

BUKOHYIOYY BKa3aHux nobyaoB, BU3HAYNTU, CKiJlbKU PO3B’S3KiB BOHa Mae?
Momiyaemo, wo akwo LA < 90°, To 3 NPIMOKYTHOrO TPUKyTHMKa ACD (man. 159):
CD =bsin A. Toai Bunagkn 1-5 sanuwemo Tak:

1.a<CD, 106TO0 @ < b sin A. 3agaya po3B’A3Ky HE Ma€, OCKifIbkn Sin B = bsinA >1.
a
. . bsinA ; ,
2.a=bsinA. sinB= =1i 4B =90°. 3aga4ya Mae 0gviH pO3B’A30K.
a

3. bsin A< a<b.3apava Mmae oBa po3B’a3KN, OCKiNIbKM /B MOXe OyTU K FOCTPUM,
Tak i Tynum.

4.a =b. 3apaya Mae 0aNH PO3B’A30K. LA = /B K KyTu PiBHOOEAPEHOIr0 TPUKYT-
HUKa.

5.a>b. /B — rocTpuii, OCKiflbKM BiH NEXUTb MPOTU MEHLLOT CTOPOHU TPUKYTHUKA.
3agaya Mae OMH PO3B’A30K.

Akwo ZA > 90°, To MaeEMO BUNAA0K 5, OCKiNIbKM MPOTW TYNMOro KyTa 3aBXau NEXNTb
Oinblua CTOpoHa.

PosrnaHemo npuknag.

AaHo: a=71,b=96, LA = 26°.

3HauTm: ¢, /B, /C.

SHanpemo: bsin A =96 sin 26°~96 - 0,438 ~42< 71.

Otxe, bsin A< a<bisapaya mae osa po3B’a3Ku.

CnoBHUYOK \
+ . i

YKpaiHacbKa | AHrIilicbKa/ Himenpka/ ®dpannysska/
English Deutsch Francais
IIPUKJIATHA applied Anwendungs- probléme
3agada problem aufgabe, f concret

gr.orioncentr.com.ua/QhmVP

MpurapanTe rosoBHe J

PN

LLlo o3Havyae — po3B’A3aTn TPUKYTHUK?

9Iki BUAM 3a4a4 CTOCYIOTbCS PO3B’A3yBAHHS TPUKYTHUKIB?

3anuwite anropMTMm po3B’a3yBaHHA KOXXHOIO 3 BUAIB LMX 3a4a.

HasBiTb BMON NpuKnagHMx 3agad, Wwo noTpedyoTb PO3B’A3yBaHHS TPUKYTHUKIB.

VYcHe TpeHyBaHHﬂJ

1. O0uucIiTh:

123° + 57°; 34° + 146°; 158° + 22°; 51°+ 129°.
2. 3HAUOITE X, AKIIO:

x 3 4.2 £ 150
7 10 x b5 10 X


http://qr.orioncentr.com.ua/QhmVP
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Po3B’sxiTb 3apaui

571'. 3a gapumu Ha Mmamdioukax 160—162 sanuIrits hopMyanu A1 00UMCIeH-
Hs eJIeMeHTa X TPUKYTHUKA.

Y
a a x
X b a

Man. 160 Man. 161 Man. 162

572'. 3a mamumu Ha MaaOHKax 163 i 164 o6uuciaiTh HEBiZOMi CTOPOHU Ta
KYTU TPUKYTHUKA.

c o 2

B 30°
3

Man. 163 Man. 164

573°. JlaHo nBi CTOPOHM TPMKYTHHUKA W KYT MiXK HUMMH.
3HaWmiTh ABa iHIIL KYTH i TpeT0 CTOpPOHY,

SAKIIO: c

1)a=6,c=8,p=230°

2)b=4,c=05, a=060°(manx. 165); o

3)a=5,b="T,y=105°. b
574°. TaHo IBi CTOPOHU TPUKYTHHUKA Ta KYT MisK HUMH. Man. 165

m 3HaUaiTL Ba iHIIL KYTH i TPETIO CTOPOHY, SIKIITO:
1)a=3,b=2,y=45°% 2)b=3,c=4,a=120°.

575°. laHO CTOPOHY i MPHUJIETJIi 10 Hel KYTH TPUKYTHHUKA. p c
3HaliTh TPeTiii KyT Ta iHIIi ABi CTOPOHHU, AKIITO:
1)a=4, =30°y=45°
2)c=2,a=45° 3 =60° (mau. 166);
3)b=10, a=20°y=110°. Man. 166

576°. Hauo cTopoHYy i mpuJieri g0 Hel KyTu TPUKYTHUKA.
B 3HaUAITH TPETiH KYT Ta iHIIIi 1Bi CTOPOHU, AKIITO:
1)a=7,=30°y=48° 2)c=5,a=28°3=122°, ¢ a

577°. Jano Tpu cTOpOoHH TPUKyTHMKaA (Maix. 167). 3ua-
HIiTh HOTO KyTH, SAKIITO:
1)a=3,b=6,c=25; 3)a=4,b=17,c=05. b
2)a=4,b=3, c=6; Man. 167
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578°. JaHo TpU CTOPOHU TPUKYTHUKA. SHAUIITH 0T0 KyTH, IKIIIO:
1)a=2,b=3,c=4; 2)a=6,b=8,c="1.

579°. ¥V mapasesiorpami giaroHanab JOpPiBHIOE d, CTOPOHA — 4, a KYT Mix
HUMH — O. 3HAHTITHL HEeBioMi giaroHajb, CTOPOHY M KYTH IIapaJieso-
rpama, SKIIo:
1)d=10,a =6, a=20°% 3)d=a=5,a=32°
2)d=12,a=5, a=35%

580°. ¥ TPUKYTHHKY JAaHO ABi CTOPOHH Ta KYT, IO Jie-

JKUTH IIPOTH OHi€l 3 HUX. SHAWAITH ABa iHIII KyTH a
i TPeTIo CTOPOHY TPUKYTHHUKA, AKIIO:

1)a=12,b=10, o = 40° (man. 168); o

2)a =40, c= 30, o= 45°; b
3)b=c=15,y="75°. Masn. 168

581°. ¥V TPpUKYTHUKY HJAHO ABi CTOPOHM Ta KYT, IO JIEKUTH IIPOTHA OAHiel
B] 3 HUX. SHAUITH ABA iHIII KYTH i TPETIO CTOPOHY TPUKYTHUKA, AKIIO:
1)a=30,c=20, a=30° 2)a=20,b=13, a=65°.

582°. a, b, ¢ — cTOpPOHU TPUKYTHHKA, A, [3,
y — fioro kyru. HaxpecuirTs y sommuri gr.orioncentr.com.ua/HoBSq
radauiro 20 i 3a0BHITS ii.

Tabauusa 20
a 5 3 2
b 4 5
c 8 4 8
o
B 35° 40°
Y 30° 20°

583. Po3B’aKiTh TPUKYTHUK, AKIIO:
Da-b=5,£A=54°, /B=13° 2)b+c=17,£LA=29° /LB =4T7°,

584. Po3B’aKiTh TPUKYTHUK, AKIIO ¢ —a = 3, LB =44°, /C =102°.

585. O0umcIiTh HEBIAOMI CTOPOHM ¥ KYTHU TPUKYTHUKA, AKIIO:
1)a=15,¢=18,m,=11,3; 2)a=13,b=15,m =12,3.

586. Miaronamni mapaJjenorpamMa NOPiBHIOIOTH d, B C
id,, a KyT Mixk HUMEM — o (Maa. 169). Suna-
HIiTh CTOPOHU MapaJgenorpama, SKIro:
1)d,=12cm, d, =6 cm, a = 35

A D
2)d,=4cm,d,=10cm, o = 140°.

Man. 169
587. 3muaiigiTe 6icekTpucu TpukyTHUKAa ABC, AKIIO:

1)AC=T7, LZA=60°, LC=40° 2)BC=5,/£B=45° ZC="T0°.
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588.

589.

590.

591.

592.

593.

594.

595*.

596*.

597*.

598*.

599*.

600*.

1147]

3HaNIiTh CTOPOHY TPUKYTHUKA, SKIIO CePeIH 3a JOBKIMHOIO CTOPOHA
BimpisHAETHLCA BiJ KOMKHOI 3 I1BOX iHMIMX Ha 1 cM, a IPOEKI[ia OiabIol
CTOPOHM Ha CepeaHI0 TopiBHIOE 9 cM.

VY piBHOGeApeHOMY IPAMOKYTHOMY TPUKYTHUKY ABC rimorenysy AB
OpomoB:keHo Ha HoB:KuHYy BD = BC i Touky D cmosryueHro 3 Toukoio C.
3HaugiTs croporu TpukyTHuKa ADC, akio xaretr BC = a.

ILnomia tpurkyrauxka ABC popisaioE 16 cm?,

AC =5cm, BC = 8 cm. 3HaigiTe cropouny AB. B
Y KoJ10 pagiycom 38 cM BOuCaHO TPUKYTHUK,

ToCcTpi KyTH AKOoro mopiBHIOOTL 49° i 63°.

3HaUIITHL CTOPOHU TPUKYTHUKA. .

Y tpurkyrtaury ABC /A = o, /B = 3, a pa-

miyc omucanoro koima — R (man. 170). 3na-
WIiTh CTOPOHM TPUKYTHUKA.

. ) Man. 170
CropoHa TpUKYTHUKA gopiBHIOE 21 cM, a aBi

iHIIi #oro cropoHu yTBOpPIOIOTE KyT 60° i BimHOCATHECA Ak 3 : 8. 3Ha-
UOiTH HeBiZOMi CTOPOHMY Ta KYTHU TPUKYTHUKA.

OcHoBu Tpamneiii fopiBa00OTE 60 cM i 18 cM, a 6iuni cToporu — 28 cm
i 35 cm. 3HAAITEL KyTH Tpamerrii.

Y tpukytaury ABC AB = 2 cm, AC = 5 cm, BC = 6 cMm.

3HaUgiTH BifcTaHb BiJ BepIIuHU B 40 TOUKU IEPETUHY A
BHUCOT TPUKYTHHUKA.
D
Bceepenuni Kyra A 3 rpagycHoio Mipoio 60° mosHaueHo
Touky M Ha BigcTaHaXxX a i b Bixg cTopid KyTa. 3HAHAITE
B C

Bimcraun AM.

Y piBaOGeapeHomy TpukyTHuUKy ABC AB = AC = b, a

ZA = 30° (max. 171). IIpsama, 110 IPOXOAUTDH Yepes Bep- Man. 171
muay B i meuTp O ommcaHOTro Ko0Jia, IIePeTHHAE CTOPO-

HY AC B Touni D. 3HaWaiTh JOBKUHY Bigpiska BD.

3HalmiTL AiaroHasi Tparmerlii, AKII0 ii ocHO-
BU mopiBHOIOTH 23,8 cm i 43,5 cM, a KyTu
pu GisbIIiii ocHOBI — 64°1 71°.

3HaWgiTH IJIOIYy Tpamerii, AKIIo ii ocHOBHU
IopiBHIOIOTH a ib (a > b), a mpuIeri 4o ocHO-
BU @ KyTH — o i B.

3a JaHUMY Ha MaJdioHKY 172 3maiigiTe cTo-

pory BC yorupukytauka ABCD. Masn 172 C
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MpoABiTL KOMNETEHTHICTb J

601.

602.

603.

604.

605.

606.

MaHcapaHy IIOKPiBJIIO CIIPOEKTYBAIU
Tak: Ha Biapisaky AB = 11,5 m (1mupu-
Ha TePeKPUTTA) ONMCAJU IIiBKOJIO Ta
nojisuau #oro Ha 4YOTHUPU PiBHI yac-
tuau (Maj. 173). Touku A, C, D, Ei B
CIIOJIYUMJIN Bifpiskamu. 3HAHAITH:

1) moB:xkuHy cxuiiB mokpiBii AC i CD;
2) noBxkuny nonepeuxku CE;

c_—~— ~_E

A

3) Kytu Haxuiry cxuiaiB AC i CD moxpisuri.

Ilix sKUM KyTOM BUIHO IPAMOJiIHIAHUN
Kpaii gicy AB = 1240 M 3 nyukTy C, 110
BigmameHu Big nyHKTY A Ha 1600 M i Bix
nyHKTY B — Ha 1170 M (man. 174)?

IIlo6 3HaiiTm KyT Ha MicIleBOCTi, Ha
Moro cToOpoHaxX Bif BepHIMHU Bij-
kaaam mo 10 M i Bumipanm Bizcramb
MK oJepsKaHMMM TouKaMm — 16 M.
Hicranu, 1mo Kyt gopiBHioe 106°. Ilosc-
HiTBb, AK O0YMCJININ KYT.

Ha ropi posmimena 6arra sassuinku 60
M (maga. 175). Ileakuit mpeaMer Ha IIiT0-
IIBi TOPY BUAHO 3 BepIIUHYU B GariTu min
KyToM 65° 1o rOopus3oHTY, a 3 ii OCHOBU
C — mig kyrom 35° mo ropusouTy. 3Ha-
WIiTh BUCOTY T'OPMU.

Ha maaonky 176 306paskeno aBi mpami
moporu KM i PN, aAKi mepeTMHAIOTHCS
Iech 3a JicoM y HemocTymHii Touri C.

IToTpibHO 3HaiiTH BiAcTaHbL Big JesdKoro OyHKTY A Ha moposi KM
mo touxku C nepetuny gopir. I[as mporo Ha gopos3i PN mosHAUMIN
IIYHKT B Tak, 1100 Mo:kHa O0yJio BuMipaTu Bigcraus AB, i Bu3Ha-
ynau KyTu BAM i ABN. IloscHiTE cmoci6 3HaxXomKeHHA BigcTaHi

Man. 173

Man. 175

AC. 3uaiigite AC, axio AB = 800 m, /BAM = 85°, ZABN = 52°,

Tpanuagocsa Tak, III0 MicIleBicTh MisK Joporamu 3abojioueHa i BU-
MipaTu Bigcramb AB, AK y 3agaui 605, He moskHa (Maj. 177). Aie
OYHKT A BUJHO 3 IBOX Micub B i B, Ha 10po3i PN, a TaKO MOKHA
nigivity 1o nynkry A. Toni sumipsanmu BB, /BAM, /ABNi ZAB N.
ITosacuiTs, ak sHaiTu Bigcranb AC. S3HAHLITH 1110 BiICTaHb, AKIIO:

BB, =a, /BAM =a, /ABN =B, ZAB,N =p,.

J
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Man. 176 Man. 177

607. IToTpiOHO OOUMCIUTH BificTaHb MidK HegocTynEuMYy nyHKTamu C i D
(mag. 178). Iy mporo Ha MiciieBocTi Bubpasu Touku A i B Tak, 1100
MOKHa 0yJ10 BUMipATHU BigcTaub AB i 11100 i3 X TOUYOK OYJI0 BUJI-
Ho Touku C i D. Ilorim Bumipanu AB = a, Z/CAD = o, /BAD = a,,
ZABC = B,, ZCBD = B,. IlosacHiTb, AK 3HaiTu Bigcrans CD. O6-
yucyaite CD, axkmpo a = 100 m, o, = 30°, a, = 70°, B, = 54°, B, = 28°.

Man. 178

§ 9. DOPMVJIN NNOLLI TPUKYTHUKA

1. ®opmyna nnouli TPMKYTHMKA 3a ABOMaA
CTOPOHaMM ¥ KYTOM MiXK HUMU
Cwutyauia. Y4Hi 11 ydeHuui 9-A knacy 3Haxognnm

nnowy TpukyTHUKa ABC 3a JaHMMKM Ha MasoHky 179.
JeHunc 3a3HaumB, L0 MoLy TpukyTHUKa ABC MOXHa

qr.orioncentr.com. ua/Mqug/

1
3HainTn 3a popmysiolo S = Eah” . Ane pns uporo Tpe-

6a cnoyaTtky npoBecTn BucoTy BH (man. 180) i 3HaiTh it AOBXUHY K KaTeTa TPMKYTHUKA
ABH, 10 nexuTb NpoTu Kyta 30°:
1

]
BH= 2 AB =2,5,T08i S 4= 5 -6 25=75.
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B B
5 5
30° 30° .
A 6 C A H C
Man. 179 Man. 180

Hatanka nomituna, wo naowy AABC MOXHa 3HaTK iHaKLe, 9KLLLO0 oapady MOMHOXMW-
1 .
TN — Ha CTOpPOHY AC, CTOPOHY AB Ta CUHYC KyTa Mi>XX HUMW. Taknini BUCHOBOK BOHa OTPU-

mana, BupasusLLv BUCOTy BH y TpukyTHUKY ABH 4Yepes rinoteHy3y AB i sin 30°:

BH =AB-sin30°=2,5,700i S, ,,. = %'6-5~sin 30°=7,5.

Yu 3aB:x AU MOKHA 3HAWTH MJIONTY TPUKYTHHKA 34
IBOMA CTOPOHAMM i KyTOM MixK HUMMI?

3anam’araure!

IInoma TpUKYTHUKA TOPiBHIOE IOJOBHHI TOOYTKY ABOX HOTr0 CTOPiH
Ha CUHYC KyTa MiK HUMM:
1 .
S = Ebc-sm a.

IoBenemo 11€.
Y tpurkytHuKy ABC nposegemo Bucoty BD (man. 181, 182). Maewmo:

S:lAC-BD. Iz mpamoxkyTrHoro TpukytHuka ABD: BD = AB sina, SKIIT0

KyT oo — roctpuii (maja. 181); BD = AB sin (180° — o), AKIO KYT 0. — TYIUi
(mag. 182). Ockinbku sin (180° — a) = sin o, TO Ay OYAb-AKOTO BUIAIKY

BD = AB sina. IlincraBuBmu y dopmyay S = %AC-BD Bupas BD, onep:xu-
mo: S =1AC-ABsin0L =%bcsinoa.

B

Man. 181
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2. dopmyna NepoHa .
gr.orioncentr.com.ua/wOhvm
\
[m]%x ]
Yy MoKHaA 3HAUTHU IJIOITY TPUKYTHUKA 3a HOTO : 7

TPHOMA CTOPOHAMMU ?
\=

7

| Tax.
3anam’araire! |
| ®opmyaa I'epona:
$=\/p(p-a)(p-b)(p-c).
e a, b, c — CTOPOHU TPUKYTHUKA; P = %b-i—c — miBIIEpUMETP.

CopaBzi, 3a TeopeMoro KocuHyciB, a®? = b? + ¢ — 2bccosa. 3Biacu
b®+c?-a’ 1. . ) 28 .
coso.=— . I3 popmyaum S =—bcsino smaxomammo: sino=—. Ilix-
2bc 2 be

CTaBJIAIOYM 3HANAEeH] Bupasu sin o i cos oy popmyay sin®a + cos?a = 1, ozep-
2 9 9 2\2 Ab%c® —(b% + 2 — a2 2
28 b*+c®—a . ¢ +c¢ —-a
KUMO: | — | +| ——— | =1. Beigcu S = ( ) . 3acro-
bc 2bc 16

cyBaBIIz OPMYJIy PiSHHUIII KBaApPaTiB, MAa€MO:

2 2 2 2
2_((b+c) —a )(“ ~(b-c) )_a+b+c‘b+c—a.a+b—c'a+c—b
16 2 2 2 2
Bzasmu go yBaru, moa+b+c=2p,b+c—-a=2p-2a,a+b—-c=2p—
—2c,a+c—b=2p—2b, 01eP:KUMO:

§*=p(p-a)(p-b)(p-c) abo S =\/p(p-a)(p-b)(p-c).

S

3. ®dopmMyna naoLli TOMKYTHMKA 3a TPbOMAa CTOPOHaAMM
 pagiycom onncaHoro Kosa

¥V 8 kaaci Bu BuBumin GopMyay I8 SHAXOMMKEHHS IO TPUKYTHUKA
3a MoTo IMiBIepHrMeTPOM i pagiycoM BIIMCAHOTO KOJa:
S=p-r,

a+b+c ) .
nep= T — IiBOepUMeTp TPUKYTHUKA, ' — PaJlyC BIUCAHOT'O KoJia.

\ Yu MoKHA 3HAUTH ILJIOMIY TPUKYTHUKA, 3HAIOYMN
' paaiyc omucaHOTo KoJya?

L Tak, AKIMO 3HATH IIe I TPU OT0 CTOPOHU.
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P03B'A3yBaHHA TPUKYTHUKIB

3anam’atante!

Ilmoma TpUKyTHHKA JOPIiBHIOE YACTIi BiJ mijleHHA DTOOYTKY TPHOX
HOT0 CTOPiH HA BUETBEPHUH PaJiyc OIMMCAHOTO KO0JIa:

Ie a, b, c — cTOpOHU TPUKYTHUKA, R — pafmiyc ommucaHoOro KoJa.

CmpaBai, 2R =

sina
1 a

. 3Bigcu sino = %. Toxi 3 popmyau S = %bc sina,

abc

olep:KuMo: S =—bc—=——.
ACPIAM 2°°2R 4R

OT:xe, IOy TPUKYTHUKA O0UMCIIOIOTE i 3a (hopmytioo: S =——.

B Taoanmi 21.

abc
4R

IInomy TpMKYTHUKA MOKHA 00UMCIUTH 3a (hopMyIaMu, HaBeIeHUMU

Tabauus 21

HaszBa ¢popmyan

dopmyra IO

OcooauBocrti hopmyan

ILJIOIIi TPUKYTHUKA TPUKYTHUKA ILJIOIIi TPUKYTHUKA
a — CTOpOHAa
3a cTOPOHOIO TPUKYTHUKA,
i Bucororo, _ — BHUCOTA,
s=Lan k,
TIIPOBEJIEHOIO 10 Hel ¢ mpoBeaeHa 1o Iiel
CTOPOHU
b, ¢ — cTopoHU
3a gBoMa ’
ABO? TPUKYTHUKA,
CTOPOHAMH i KyTOM 1 .
sk HIIME = Ebc ‘sina 0 — KYT MK MU
CTOPOHAMU
a, b, c — cTopoHN
TPUKYTHUKA,
3a TproMa atb+c
CTOPOHAMHU S=\/p(p—a)(p—b)(p—c) ——
(dpopmyaa I'epona) ——
TPUKYTHUKA
_a+b+c
3a miBmepuMeTpoOM ) 2
i pagiycom S=p-r MIiBIIEPUMETD
TPUKYTHUKA,
BIIMCAHOT'O KOJa
r — paziyc BIIMCaHOTO
KoJia

[119
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Tabauysa 21 (npodosicenns)

Hassa dopmyan

dopmyna miori

Ocoo6auBocTi hopmyn

IJIONIi TPMKYTHUKA TPUKYTHUKA IJIONIi TPMKYTHUKA
3a TppoMa a, b, c — cropoHu
CTOpPOHAMU abe TPUKYTHUKA,

i pagiycom S= AR R — pagiyc onrcaHOTo
OIIMCAaHOI0 KoJia KoJa

LlizHanTecs 6inble J

1. F'epoH AnekcaHapiricbkmii (NPUBAM3HO | CT. OO H. €.) — BUAATHUI OABHbLO-
rpeubknii ydeHuin. HanbinbLu BaXIMBOO reOMEeTPUYHOIO npaleto BY4eHoro byna «Me-
Tpuka» (BY4EHHA NPO BUMIPIOBaHHS). Y Ui KHU3i cepep, npasui BUMIPIOBAHHA NOLLL Ha-
BEOEHO Tak 3BaHy popmyny N'epoHa (H1UHi BCTAHOBAEHO, LLO LI GOpMyy 3aCTOCOBYBaB
Apximen, K1 XUB Ha Kiflbka CTONITb paHiwe epoHa).

2. 3aCTOCYBaHHSA MOHATTS MJIOLWi [A€E MOX/IMBICTb iHOAI 3HAYHO CMPOCTUTU
PO3B’A3yBaHHS OesKUX 3a4a4, B YMOBaX SKMX LLe MOHATTS HaBiTb HE BXUBAETLCA. Hain-
yacTilwe ue MOoXHa 3poduTn Tak: crno4vaTtky nioLly Oeskoi ¢irypm BMpaxaemo Yyepe3
OaHi 1 LWyKaHi BENMYMHM ABOMA PiSHMMM crnocobamu, a NoTiM NPUPIBHIOEMO 3HANOEHI
Bupasn. OoepXyemMo pPiBHAHHS, 3 IKOFrO MOXHa 3HANTW LLUYKAHY BEAVNYNHY.

3apaya | Ska goBxuHa BicekTpMcK NpsaMoro Kyta C

TPUKYTHMKA 3 KaTeTamu a i b?

P03B'A3aHHA | Hexait ABC — naHuii npsamokyTHM - b
TPUKYTHUK (£C =90°), BC=a,AC=biCD — bBiceKkTpu- x
ca npsamoro kyta (man. 183). No3Haunmo CD = x i 3Ha-

1Ooemo nnoLy TpukyTHMka ABC agoma criocobamu.

3 opHoro 6oky: S, . =—- (1)

3 iHwWoro 6oky:

D A
Man. 183

S, 5o =S50 +S.acm :%ax~sin45°+%bx sin45° :¥(a+b). (2)
MpwupiBHABLLM NpaBi YacTuHM piBHOCTEN (1) i (2), 0AEPXKMMO: %b:&(owb).
3Bigcu x = ab\/E.

a+b

‘ CnoBHUYOK
p

gr.orioncentr.com.ua/eUdjr
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YkpainceKka | AHriailiceka/

ILJIOIIA TPHU-
KYTHHUKA

Himenpka/ ®dpannysska/

English Deutsch Francais
area of Flichet I’aire d’un
a triangle des Dreiecks triangle
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P03B'A3yBaHHA TPUKYTHUKIB

Npurapaiite ronosuej

1. 3anuwite i NOACHITE GopMyny ons 064YNCNEHHS MOLLj TPUKYTHMKA 3a ABOMA CTOPOHa-
MW 1 KYTOM MiXK HUMW.

2. 3anuuwitb i NoACHITL dopmyny NepoHa.

3. 3anuwitb i NosICHITL popMyny AN 064YNCNEHHS NAOLLI TPUKYTHMKA 32 TpbOMa CTOPO-
HaMu 11 pajjycomMm onucaHoro Kona.

YcHe TpeHyBaHHﬂJ

O6umCaIiTh:
1) sin 30°; sin 45°; sin 60°; sin 120°; sin 135°; sin 150°.
2)\J4-9;/8-9;/3-3:16-25; /2:2.9-5-10..

Po3B'axiTb 3apayi

608'. Yu € mpaBUJIBHOIO PiBHICTH JJiA 00UYMCJIEH-
HA ILJIOI] TPUKYTHUKA, 300paskeHoro Ha Ma-

JIOHKY 184:
1 abce
1) S=—ab-sinf; 3) S=—;
) p B ) ir
2)S=%bc-sinoc; 4)S=Z—I;§;
Man. 184
5) S=\[p(p-a)(p-b)(p-c);  6) S=\(p-a)(p-b)(p-c)?
609°. O0yucaiTh MJIONTY TPUKYTHUKA 3a TaHU-
MU Ha MaJIIOHKY 185. 4
610°. SHaiAiTh IOy TPUKYTHUKA, AKIIO: .
1)a=5\/§CM,C=4CM,B=60°; 30 5
2)c=12cm,b=8cm, a=30°.
Man. 185

611°. 3HalAITE ILIONTY TPUKYTHUKA, AKIIO

a=T42 e, b =16 cm, y = 45°.

612°. Biuni cTopoHu piBHOGEAPEHOTO TPUKYTHUKA JOPiBHIOIOTE d, & KYT MiK
HUMHI — 0O.. SHAUIITh ILJIOIY TPUKYTHUKA, SKIIO:
Da=2cm,a="70° 2)a=4cMm,a=065°

613°. Biuni cTopoHu piBHOOEAPEHOI0 TPUKYTHUKA JOPiBHIOIOTEL 6 CM, a KyT
Mixk HuMum — 100°. 3HaAWAITL ILIOIY
TPUKYTHUKA.

614°. a, b — CTOPOHU TPUKYTHUKA, ¥ — KYT

MiX HUMH, S — ILJIOIA TPUKYTHUKA.

Haxkpecaits y somuti Tabauiio 22 i 3a- .
. qr.orioncentr.com.ua/wifxeN

MMOBHIiTH ii.

(121



http://qr.orioncentr.com.ua/wfxeN

Po3pin 3

615°.

616°.

620°.

621°.

622°.

623°.

624°.

122 ]

Tabauusa 22
a 7 5 4
b 10 8 9
Y 80 150 75
S 12 24 16

ILnomia tpuxkyrauxa ABC popisaioe 60 cm?. 3maiigite cropony AB,
SKIIO:
1)AC =15cm, ZA=30° 2) BC=10+3 cm, 2B =60°.

3a faHuMHT Ha MaJdioHKY 186 3HalAiTE ILI0-

Iy TPUKYTHUKA, JOTPUMYIOUNCH ILJIAHY: 9 10
1) o6umciiTh miBIEPUMETD P}

2) 3HAHAITh 3SHAUYEHHS BUPa3y 17

Jp(p-a)(p-b)(p-o).

3HaWOITh, IJIOIIY TPUKYTHUKA, AKIIO \
HOT0 CTOPOHU JOPiBHIOIOTH:
1) 5 c™m, 5 cm, 6 cMm;
2)12cm, 17 c™, 25 cMm.

SHalAiTL IJIOIY TPUKYTHUKA 3i CTOPO- qgr.orioncentr.com.ua/flGlw

"Hamu 15 cm, 26 cM, 37 cMm.

. a,b, c — CTOPOHU TPUKYTHUKA, I' — PaJiyc BIIMCAHOTO KoJa. SHAHIITh

ILJIOIY TPUKYTHUKA, AKIIO:
1)a=13cm,b=14cm, c=15cm, r =4 cwm;
2)a=4cm,b=13cm,c=15cm, r=1,5cm.

a, b, c — cTOpOHU TPUKYTHUKA, ' — Pagiyc BINCAHOIrO KoJia. S3HAUIITH
IJIOIIY TPUKYTHUKA, AKIMoa =7 cM, b= 15cm, ¢ = 20 cm, r = 2 cMm.

a, b, c — cTOPOHU TPUKYTHUKA, R — paaiyc omucaHoro KoJa. 3HalIiTh
ILJIONTY TPUKYTHUKA, AKIIO:
1)a=26cm,b=24cm,c=10cm, R=13 cm;

2)a=6cm, b=6cm, c=4/5 cm, R=4,5 cm.

a, b, c — CTOpOHU TPUKYTHHUKA, R — pamiyc ommcaHoro xoJja. 3Ha-
WIOiTh ILTOITY TPUKYTHUKA, AKINO a = 26 cm, b = 28 cm, ¢ = 30 cwMm,
R=16,25cmM.

HoBenitTs, mo paaiycu omucanoro (R) i Buucanoro (r) KijJ TpUKYTHUKA
MOSKHA O0YHCIIUTH 32 (POPMYJIAMU:
R= abc Cpe 28 .
48 a+b+c
a, b, c — cTOpOHU TPUKYTHUKA, S — Horo mioira, R, r — pamgiycu
omucaHoro i Bnucanoro Kijx. Hakpecaits y somruTi Tabauiio 23 i 3a-
HOBHITH ii.
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P03B'A3yBaHHA TPUKYTHUKIB

Tabauusa 23
a 5cMm 3 cm 5cMm 6 cm 4 cm
b 7 cm 4 c™m 5cm 10 c™ 13 cm
c 8 cm 5cm 6 cm 8cMm 15 cm
S 10V3 cm?
R 2,5cm 5cm
r 1,5cm

625°. 3maiigiTe pamiyc KoJia, OIMCAHOTO HABKOJIO TPUKYTHUKA, CTOPOHU
AKOTO JOPiBHIOIOTH:
1) 10 cm, 24 cM, 26 cm;  2) 26 cm, 28 cMm, 30 cMm.

626°. 3HalgiTh BUCOTY TPUKYTHHUKA, IIPOBEIEHY A0 CTOPOHHU @, AKIIO HOTO
CTOPOHU JOPiBHIOKOTH a, b i c.

627°. 3HAWAITH BUCOTU TPUKYTHUKA, AKIIO HOI'0 CTOPOHH JOPiBHIOIOTD:
1)13cm, 14 cm, 15cem; 2)5cem, Hem, 6 ecm;  3) 7 em, 24 cMm, 25 cMm.

628°. 3HaligiTh BUCOTH TPUKYTHUKA, SIKIIIO 100 CTOPOHU JOPiBHIOIOTEL 7 CM,

15 cm, 20 cM.

629. JIBi cTOPpOHM TPUKYTHUKA JOPiBHIOITL 6 cM i 10 cm. Hu moske #ioro
IJIOIA JOPiBHIOBATHM:
1) 19 cm?; 2) 35 cm?; 3) 24 cm??

1 . . . .
630. CropucraBmmucs (POpMyJIow0 S =§bc‘s1n O, DOCJHifiTh, AK 3MiHIOBATHU-

MeTheA miroIia TpukyTauka ABC 3i 36imbmmenuam KyTa o Big 0° mo 180°
(bic — craxi). 3a aKoro 3HAUYEHHSA O IJIOINA TpukyTHuKa ABC O0yme
HaMo6iabIIo0?

631. ToBenirs, 110 IMIOIIa IMapaJjejJorpaMa JOPiBHIOE JOOYTKY IBOX HOro
CYMiKHUX CTOPiH Ha CHHYC KyTa MisK HUMH.

632. CropoHu mapaJjiejorpama JOPiBHIOIOTE a i b, a OAUH 3 KYyTiB — 0. 3HAa-

UOiTh ILIOIY HmapaJjesiorpaMa, SKImo:
Na=2cm,b=38cm,a=T70° 2)a=5cm,b=3cm, a=130°.

633. ILmoma pom0a JOpPiBHIOE KBAApPATy HOTO CTOPOHH, IOMHOKEHOMY Ha
cCUHYC KyTa pom0Oa. [loBeiTh.

634. O6umcaiTe mIoIry poMoa 3a HOro CTOPOHOIO a TA KYTOM O, AKII[O:
a=2cm,a=20° 2)a=6cMm, a=124°.

635. ToBeniTs, 1m0 ILIONIA IapaJjiejiorpaMa JOPiBHIOE IIOJOBUHI JOOYTKY
oro miaroHaJjiei Ha CHHYC KyTa Misk HUMMH.

[123
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636.

637.

638.
639.
640.
641.

642.
643.

644.

645.

—

646*.

124 ]

3HaiAITL IOy mapaJjegorpaMa 3a Horo giaronanamu d, i d, i Ky-
TOM Ol MisK HUMH:
1)d,=6cm,d,=10cm, a =40° 2)d,=8cwm,d,=12cm, o= 59°.

JoBemiTs, U0 IJIOIIA YOTHPUKYTHHKA TOPiBHIOE IOJIOBMHI TOOYTKY
#oro giaroHaJjieit Ha CHHyC KyTa Misk HUMMU.

O6UMCJIITh ILJIOIY IPAMOKYTHHKA 3a JiaroHaJI0 d Ta KYTOM O Mix
IiaroHaJISIMU, AKIIO:
1)d=12cm, a=30° 2)d=10cmMm, a=25°.

O6UMCJIITE MJIOIY TPUKYTHHUKA 34 CTOPOHOIO ¢ i IPMIErIuMU A0 Hel
KyTamu o i B, arImo:
1)c=6cm,a="70°B=60° 2)c=8cm, a=65°=>54°.

3HalAiThL pagiyc KoJia, OIMHNCAHOTO HAaBKOJIO PiBHOOEIPEHOI'0 TPUKYT-
HUKa, AKIIO0 HOT0 OCHOBA Ta BHCOTa BiamoBimHo mopiBHIOIOTH 20 cMm
i26 cMm.

Koso onucano HaBK0J0O piBHOOEIPEHOTO TPUKYTHUKA, Y AKOTO OCHO-
Ba I BMCOTa BiAmoBigHO mopiBHIOIOTE 16 cMm i 17 cMm. S3HalgiTh pagiyc
IIHOT'0 KOJIAa.

I Bi cTopoH TpUKyTHUKA MOpiBHIOIOTL 17 cM i 21 cM, a MmexmiaHa, Ipo-
BeeHa 0 TPeThOl CTOPOHMU, — D cM. SHAHAITE IJIOITY TPUKYTHUKA.

ILmomia TpuKkyTHUKA AopiBHIoe 810 cm?2. 3HAHAITHL CTOPOHY TPUKYTHHU-
Ka, IKII[0 BOHU BigHOCATHCS AK 12 : 17 : 25,

OcHoBu Tpamnerii JopiBHIOIOTEL 16 cMm i 44 cwm,
6iuni ctoponu — 15 cm i 41 cm. Cropuc-
TaABIINCH MAJIOHKOM 187, 3HAWIITh ILIOIIY
Tparerrii.

IITo6 o0uucauTHu oLy TPamelii 3a ii cTo-
ponammu (maJj. 187):

1) mpoBexiTh Yepes3 BePIINHY MEHIIIOI OCHO-
BM IIPAMY, IapaJjejibHy OiuHill cTOPOHI;

2) 3HAWIITh BUCOTY YTBOPEHOTO TPMKYTHHKA 3a TPHOMA OT0 CTOPOHA-
MHu (BHUCOTY Tpameitii);

3) 3HAMTITH MJIOILY TPAaIeIrii.

a—b a
Man. 187

3HalaiTEL BUCOTY Tpamelrii, AKIIo ii ocHoBu gopiBHIOOTE 25 cMmi 11 cMm,
a 6iumi croporu — 13 cmi 15 cm.

HoBeniTs hopMyiu 11 00UMCIEeHHS IO TPUKYTHUKA:

2 . .
1)S=2R?-sina - sin P - sinvy; 2)S=LBSHW'
2sina

3) S= ,/%Rhahbhc , e R — paxiyc onmcaHoro KoJia.
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647*.

648*.

649*.

650*.

651*.

652*.

653*.

BicexTpuca [ mpAMOro Kyra TPUKYTHUKA YTBOPIOE 3 TilIOTEHY30I0
KYT o.. BHAHAITH ILJIONTY TPUKYTHHUKA.

HoBenmiTs, mo moB:kuHYy OicekTpucu |l Kyta o TpukyTHHKA A BC MoskHaA

besina
o0uucauTu 3a popmynoro: [ =———.

.o
(b + c) sin—
2
3HaNAITh IJIONTY TPUKYTHUKA 3a MeiaHoio m i Kyramu o i 3, AKi yTBO-

proe MeniaHa 3 MPUJIETIUMU CTOPOHAMMU.

3HalAITh IJIONlY TPUKYTHUKA 3a ABOMA #Horo Bucotamu h, i h, Ta Ky-
TOM O Mi’K HUMU.

CropoHa TpukyTHUKA mopiBHIOE 30 cM, a MegiaHU, IPOBeAeHi O ABOX
igmux cropin, — 12 cm i 39 cm. 3HAHAITEH MJIOITY TPUKYTHHUKA.

3HaAUITh IJIONlY TPUKYTHUKA, AKIIO HOT0 MeIiaHU JOPiBHIOIOTH m ,
m,, m,.

3HaWAITh IOy TPUKYTHUKA, AKIO HOT0 BUCOTH JOPiBHIOIOTH & ,
h,,h,.

MpoABiTL KOMNETEHTHICTb j

654. Ha masrrouky 188 300paskeHo mIaH fii-

655. Maca 1 m? sgucroBoro 3ajuisa craHo-

656. Big TpUKyTHOI IiJISHKY IJIOIIEI0 5 Ta

agaaku B macirtabdi 1 : 1000 Cxopuc-
TaBIINCHh IMJAHOM, 3HAWMITH IIJIOIILY
miel JinaaKy.

BUTh 38 Kr. SIKy Macy Mae TPUKYT-
HUK, BHpPisaHMHM i3 IbOTO 3aJjisa,
AKIITO WOTO0 CTOPOHU [OOPiBHIOIOTH
29 cMm, 35 cmi48 cm?

moTpibHo Merxxero BD Bigminutu mi-
JgHKY miaoineo 2 ra (maa. 189). dAx
e 3pooutu, axmo AC = 1000 m?

Man. 188 Man. 189

125



Po3pin 3

MEPEBIPTE, AK 3ACBOININ MATEPIAN PO3AINY 3

-t

KOHTPOJIbHI SANMTUTAHHA

. CohopmynioinTe TEOPEMY CUHYCIB.

2. 9k 3HaNTK CTOPOHY TPMKYTHMKA 3a padiyCOM ONUCaHOro Kona M KyTOM, WO NEXUTb
NPOTY LiET CTOPOHN?

3. $ka 3anexHiCTb Mix Mipamu KyTiB TPUKYTHUKA Ta JOBXMHAMU MOro CTOPIH?

4. Cohopmynionte TeopemMy KOCUHYCIB.

5. 9k

BM3HAYMTU BUA TPUKYTHUKA (FOCTPOKYTHWUIA, MPSMOKYTHU 4YM TYNOKYTHWUIA) 3a

JAaHMM NOro CTOpOHaMKn?

6. HasBiTb, 9ki € BUaM 3aga4 Ha pO3B’A3yBaHHA TPUKYTHUKIB, Ta 3anuLliTb anropmMtMm
PO3B’A3yBaHHS KOXHOIO 3 BUAIB LUVX 3a4au.

7. 3anuwitb i NOACHITL GOpPMYNN ANg 064YNCAEHHS NAOLL TPUKYTHMKA: 3a TPbOMa CTOPO-
Hamu; 3a 4BOMA CTOPOHAMM N KYTOM MiX HUMMW.

TECTOBI SABOAHH4A

YBaxHO npouuTanTe 3agadi Ta 3HanAiTb cepen 3anponoHOBaHMX Bignosigen npa-
BUNbHY. 1N BUKOHaHHA TecTy NoTpi6Ho 10-15 xB.

1°.

5*.

126 ]

3HangiTe croporny b tTpukyrHuka ABC, akmio: ¢ = 1 cm, LB = 45°,
ZC = 30°.
A. \/§ cM. B. \/E CcM.

B. 2 cm. I'.1cm.

. SHAUOITh ILJIOIIYy TPUKYTHUKA, SAKIIO HOTr0 CTOPOHM IOOPiBHIOIOTH

10 cm, 10 c™m, 12 cM.
A. 32 cm?. B. 48 cm2.
B. 60 cm2. I'. 24 cm2.

. 3HANAITL TJIOITY piBHOGEAPEHOTO TPUKYTHUKA, AKIINO ioro O6iuHa

CTOpOHA AOPiBHIOE 2 €M, a KyT MiK 6iuHMMU cTopoHaMu — 30°.
A. 2 cm?. B. 4 cm?.
B. 6 cm?. I'.1cm2

. SBHAHAITh ILJIOINY IapaJjejiorpaMa, AKIIO MOro CTOPOHU AOPiBHIOIOTH

2cmi4cM, a onuH i3 KyTiB — 45°.
A. 42 cv2. B. 242 cm2.
B. 8 cM?. T. 82 cm?.

3HAUAITL pagiyc KoJa, OIMMCAHOT0 HABKOJO TPUKYTHUKA, AKIITO HOTO
CTOPOHU JOPiBHIOKTH 4 cM, 7 cM i 9 cMm.

425

A.10 cm. B. = CM.
B. 65 cwm. T. 21:)/3 cM.



Po3pin 4. MPABUJIbHI MHOTOKYTHUKM.
NOBXUHA KOJIA. NJIOLWA KPYTA

Y po3aini pi3Haerecs:

" IO Take MpaBWIbHUI n-KYTHUK, SIKi MOro BRacTMBOCTI Ta 9Kk OyayBatu Oeski
NPaBWbHi 1-KYTHUKW;

" 9K 3HaNTN pagjycyn BNUCAHOro M OMNMCAHOro Kin Ans nNpaBuiIbHOrO n-KyTHUKA
3a JaHOI0 NOro CTOPOHOIO;

" Npo GopMynn Ans OOYMCIIEHHS OOBXWHW KOMa M Oyrn Kona, oL Kpyra,
CceKkTopa Ta CerMeHTa;

= 9K 3aCTOCOBYBATW BMBYEHI BIaCTUBOCTI Ta GOPMYyNM 0O PO3B’A3YyBaAHHA reo-
METPUYHMX 33434 Ha NPaKTUL

§ 10. NPABUJIbHI MHOTOKYTHUKM.
PAAIYCU ONUCAHUX I BNIUCAHUX KN

1. lLlo Take npaBuUIbHUA MHOrOKYTHUK

Curyauia. Bigsigytoumn naciky, borgan i Bacunb
3BEPHYN yBary Ha Te, WO CTiIbHUKN MaloTb popmy
LWECTUKYTHUKIB, Y SIKMX YCi CTOPOHMU PIiBHI N YCi KyTun
piBHi. [MocTano 3anuTaHHa: YoMy 6axonu ans oynis-
HULTBA CTi/IbHNKIB 00MpatoTb caMe Taki LWECTUKYTHU-
KW, a He iHWi dirypn 3 piBHUMK CTOPOHAMU, Hanpw-
K124, PiBHOCTOPOHHI TPMKYTHUKK, KBaapaTu. Bupiwwnnm
MPOBECTU LOCNIIKEHHS — MNOPIBHATU NAOLLi LMX Piryp
3a 0OOHAKOBOro ix nepuMmeTpa, Hanpuknag, sKuwo
P =12 cm. Toai piBHOCTOPOHHI TPUKYTHUK MA€ CTOPOHY 4 CM, kBagapaT — 3 CM, LLIECTUKYT-

2 2
a ﬁ:@ze,g (cM?),S,=a2=9 (cm?), S, -2 V3 =63 ~
4 4 4

~ 10,2 (cm?) (N9 WeCTUKYTHMKA Lei dakT Oyae NosiCHEHO nisHille). 3’acyBanu, Wo Hai-
OinbLUy Naowy cepen umx Giryp Mae LWecTUKYTHUK 3 PIBHUMKW CTOPOHaMK, TO6TO 3a ogHa-
KOBOI BUTPATWU MaTepianiB Ha «CTiHKM» 0OepXnumMo Hanbinbwy nnowy. boraaH i Bacunb
3podUNK BaXNMBUIA BUCHOBOK: 60NN iIHCTUHKTUBHO OYAYIOTb CTiNBHUKW Y GOPMI LLec-
TUKYTHUKIB 3 PiBHUMU CTOPOHaMu, TOMy WO Ue HamBurigHiwa dopma. BoHa possonse
3 MiHiManbHMMK BUTPaTaMm BOCKY (Ha CTOPOHW) CTBOPUTU MakKCMMasbHWUA MNPOCTIP

(nnowy) ona meny Ta INYMHOK.

gr.orioncentr.com.ua/ni9fN

HUK —2cM. Opgepxanu: S, =

)
Yy mpaBUILHUE BUCHOBOK 3pobomanu Bormam

i Bacuian?

Tax.

Ha mamonkax 190—-193 Bu 6aunTe MHOTOKYTHUKHU. Y UOMY iX Bimmin-
HicTB?

Y MHOTOKYTHUKY Ha MandioHKy 190 KyTu Ta cropoHu He piBHi. Ha Mma-
J0HKY 191 300paskeHo MHOTOKYTHUK 3 PiBHIMU CTOPOHAMMU, ajie He PiBHIMU

(127
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KyTaMu. A B MHOTOKYTHUKY Ha MaJioHKY 192 — maBmaku: yci KyTu piBHi,
a cTopoHU — Hi. JIuile MHOTOKYTHUK Ha MaJIOHKY 193 Mae Bci cTopoHu piBHI
#1 yci kytu piBHI. Ile — npasuavHuil MHOZOKYMHUK.

SR

Man. 190 Man. 191
Man. 192 Man. 193

3anam’'atante!

MnozokymHuk Ha3UBAETHCI NPAGULBHUM, SKIIO0 B HHOT'O BCi CTOpO-
HU PiBHIi # yci KyTH piBHI.

KBagpar i piBHOCTOPOHHIII TPUKYTHUK — IIPHU-
KJaIy IPABUJIbHUX MHOTOKYTHUKiB. MHOTOKYTHUK,
300paskeHunii Ha MaJdioHKY 193, — mpaBUILHUI II1E€C-
TUKYTHUK, a Ha MaJIOHKY 194 — mpaBUJIbHUHN BOCh-
MUKYTHUK.

2. BnacTuBOCTI KYTiB NPaBUJIbHOIr0O
MHOIMOKYTHUKA

E] Y npaBUIBHOMY N-KYTHHKY, K i B JOBiJb- Man. 194
HOMY N-KYTHHKY, CyMa BCiX KYTiB OPiBHIOE
180°(n — 2).

3apgava 1 | 3HaiifiTs KyT IPaBUIBHOTO JeCATUKYTHUKA.

P03B'A3aHHA  Cyma KyTiB IPABUIBHOIO ZECATUKYTHUKA LOPiBHIOE:
180°(n — 2) = 180°(10 — 2) = 1440°.
VYecix kyTiB € 10. Tomy Ko:KHUE KyT gopiBHIoe: 1440° : 10 = 144°.
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\ SAKi rpagycHi Mipm KyTiB IITeCTUKYTHUKA B CUTyAaIlil,
POSTIIAHYTIH Ha moyaTky maparpada?

E ITomipryiimo. .

[IlecTUKYTHUK YV O?KOJMHUX CTIIbHUKAX € IPAaBUILHUM, TOMY BCi f10oT0
KyTH piBHI, a ix cyma ctaHoBUTHL 180°(n — 2) = 180°(6 — 2) = 720°. Toxi KO-
HUH KYT IPaBUJIbHOTO MIECTUKYTHUKA JopiBHIOE 720° : 6 = 120°.

IEI IITo6 3HaMTH KyT MPAaBUJIBHOTO N-KYTHUKA, CKOpUcTaiTecs (hopMyJIoro:
180°- (n - 2)

n

o

3. NMpaBusibHU MHOTOKYTHUK i KOJ10

Bu 3maere, 110 IpaBUIBHUN TPUKYTHUK 1 YOTHUPHUKYTHUK (KBaaparT) €
BIMCAHUMHU B KOJIO i1 OITMCAHUMU HAaBKOJIO KOJIa.

Yu cupaBIKyeThCsS IIe TBEPAKEHHSA OIS OYIb-sIKOTO
IIPaBUJILHOTO MHOTOKYTHHUKA?

Binmosigb Ha 11e 3anTUTaHHA A€ TeOpeMa.

3anam'araitte! |

Teopema (BIaCTUBICTh IPAaBUIBHOTO MHOTOKYTHHUKA)
SIKI0 MHOTOKYTHUK IPaBUJIBHUI, TO HABKOJIO HHOT'0 MOJKHA ONIMCATH
KOJIO ¥ Yy HbOT'0 MOKHA BIIUCATH KOJIO.

Mawmo: MHOTOKYTHUK ABCD... F; AB=BC=CD =...=FA, /A= /B =
=/C=...=/F.

Noeecru: 1) wmHOroKyTHUK ABCD... F
€ BIIMCAHUM y K0J10; 2) MHOTOKYTHUK ABCD... F
€ OTIMCaHUM HaBKOJIO KOJIa.

Noeenenns. 1. Hexaii 6icekTpucu KyTiB A
i B nmpaBuiabHOTO MHOTOKYTHUKA ABCD... F 1e-
peruHaioTbesa B Toulri O (mas. 195). losegemo,
110 OA = OB = OC =... = OF, to6To 110 11i Bifgpis-
KH € pagiycaMu KoJia, ONNCaHOTO HaBKOJIO TaHO-
0O MHOTOKYTHUKA.

Ockinpku /A= /B,10i ZOAB=/0BA = %

e 0. —KYT MHOTOKYTHHUKA.
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Toni AAOB — piBuoGeapenuii i OA = OB.
Coosyunmo Touky O BiApisKaMu 3 PeITO BePIINH MHOTOKYTHHKA.
Y tpurkyraukax AOB i BOC cropona OB — cminbua, AB = BC 3a ymo-

BOIO, LOBAzéOBC=%, ockinbku OB — OicexkTpuca Kyrta B. OrTixe,

AAOB = ABOC, 3Bigcu OB = OC.
Tax camo B TpukyTHUKax BOC i COD cropona OC — cuinbua, BC = CD

3a YMOBOIO, ZOCB:LOCD:% (3a moemeuuMm, ABOC — piBHOOemZpeHU

i /OBC=/0CB= % Toxi it ZOCD = % ).

Ot:xe, ABOC = ACOD, 3Biacu OC = OD.
Taxkum unaom, OA = OB =0C = OD.
IIpomoB:kyrouM MOPiBHAHHS CYCiTHIX TPUKYTHUKIB, OZIEPIKUMO:

OA=0B=0C=0D=...=0F.

Omxe, yCi BepUIMHYN JAaHOI'O MHOTOKYTHHKA
JeXKaTh Ha KoJii 3 meHTpom O.

2. Hosenmemo, 1mo OM = ON = OP =... = OE
(ma. 196).

Mu posesu, 1mo AAOB = ABOC = ACOD =
= .. = AFOA. Tomy BHUCOTH IIMX TPUKYTHU-
KiB, mpoBezmeHi 3 BepmmHH O, TaKOXK PiBHIi:
OM = ON = OP =... = OE. 3Bigcu Buniausae, 1o
KoJ10 i3 meuTpom O i pagiycom OM IpPOXOAUTH
yepes3 Touku M, N, P,.., E i1 joTukaetrbca g0
cTropin MmHOTOKyTHUKA ABCD... F y 1ux ToukKax, Mas. 196
TOOTO ITe KOJIO — BIIMICAaHEe B JaHUU IIPaBUIbLHUN
MHOTI'OKYTHHUK.

E] Y npaBMJIbHOMY MHOTOKYTHHMKY I[EHTPH BIIM-
CaHOTO i OMMCAHOTO0 KiJI 30iraroThcs.

CroinpHU MEHTP IUX KiJ Ha3sUBAIOTH UEHMPOM £
npasuabH020 MHOZOKYMHUKQA.
Kyr, yrBOopenuit xBoma pamiycamu, ImpoBeaeHU-

MU B CYCiIHi BepIIIMHU IPAaBUJIBHOTO MHOTOKYTHUKA, A B
Ha3WBAIOTh UOTO UeHmpaavHum kymom (man. 197). Man. 197

. Slk 3HAfTHM IEHTPANBHUI KYT IPABUIBHOTO
n-KyTHnka?

4

360°
Cropucrarucsa ¢hopmyJio: = .
n
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4. Papiycu onucaHux

i BNIncaHux Kin ,
gr.orioncentr.com.ua/tEXg8

Ax suayitm R i r gjgd mpaBUIBHOTO N-KYTHUKA 3i
CTOPOHOIO a?

Hexail CTOpOHA MPaBUJIBHOTO N-KyTHHKa | 1IOMIpKy#MO.
AB =a, OA = R, OC = r (man. 198). ¥ piBHO- .
6eapenomy TpukyTHUKY AOB Bucota OC € iioro
MeniaHOIO I 0iCEKTPUCOI0, TOMY

Ac-cp-2B_¢
2 2
/BOC = /A0C =1 sa0p - 1.360° _180°

2 2 n n r

I3 npamokyTHOro TpuKyTHUKA AOC 3HaXOAUMO:
AC a . AC a A C B
“sinzAOC L. 180° ' tgsAaoC ., 180°

sin 2sin~— & 2tg - Man. 198

n n

180° .

Y npaBuiabHOMY TPUKYTHUKRY n = 3, LAOC = =60°, Tomi:

a a_a\/g a 3(1 _a\/§

R=—— =" , r= = =
2sin60° 3 3 2tg60° 23 6

180°

¥V npaBusbHOMY YOTUPUKYTHUKRY (KBaaparti) n = 4, LAOC = =45°,
. a a aV2 a a
Tofii: R=———=—F== , = =—.
2sind5° J2 @ 2 2tg45° 2
Y mpaBuiIbHOMY IIECTUKYTHUKY N = 6, LAOC = 180 =30°, Tomi:
B a R a3
2sin30° 2tg30° 2
Dopmynau aad Ri r npaBUIbHUX N-KYTHUKIB IMogaHo B Tabaui 24.
Tabauus 24
n
R,r n n=3 n=4 n==6
2 a3 a2
R . 180° —_— —_— a
2sin 3 2
n
a
o a3 a a3
r 180 - — -
2tg 6 2 2
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3apaya 2 | Bupasits cTOpoHY a NPABUIBHOTO N-KYTHUKA Yepes Paaiyc R
OIIMCAHOTO HABKOJO HBOTO KOJa ¥ pajiyc r BOHCAHOTO Koja. SHaiAiTh a ,
Ao n = 3, 4, 6.

Po3B’A3aHHA I3 popmysu R = 3HaAXOAUMO:

aTL
2sin 180

n

. 180°
a,=2R-sin .
n
IligcraBuBIIu B 1110 hOPMYJIY 3aMicTh 1 uucia 3, 4, 6, ogep:KumMo Qopmy-

JI", 1110 BUPAYKAIOTh Yepes pajiycu onucaHuX KijJi CTOPOHY IPaBUJILHOTO TPU-

KYTHUKA, YOTUPUKYTHUKA I IIECTUKYTHUKA: d; = R\/g, a, = R\/§, a,= R.
180°

a, 3Haxooumo: a =2r-t
180° AMIMO: @, =2r-tg— —

2tg
2r 2r/3
30KpeMa, a, :2r\/§, a,=2r, a, :ﬁz 7

3a OfHi€10 3 BEINYNH — @ , I Y1 R — MOKHA 00YMCIAUTH IBi iHmIi.

5. MoGypnoBa npaBUJIbHUX MHOTFOKYTHUKIB

Iz hpopmynu r =

AK mobymyBaTu MpaBUIbLHUN N-KYTHUK ? J

BI/IROpI/ICTaTI/I OIIlMCaHe HaBKOJIO HBOI'O KOJIO.

3apava 3 | ITo6yayiiTe IpaBUIbHUI IECTUKYTHUK.

Po3B’a3aHHs CTopoHa HPaBUJIBHOI'O IIECTUKYTHHKA AOPiBHIOE pamiycy R
ONMCAHOT'0 HABKOJIO HBOTO KoJia. IIpoBogumo KoJ10 pagiycom R i mosHauaeMo
Ha HbOMY AOBiLIbHY TOUKY A, (Mas. 199). IloTim, He 3MiHIOIOUM PO3XUITY IUP-
KyJsd, OyayemMo Ha Koai Touku A,, A,, A,, A, A, TaK, 11100 BUKOHYBaJjacA PiB-
HicTe UA A, =UA A, =UA;A, =UA A, = UAA,. TlocaifoBHO CONIYyYNBIIN

Bimpiskamu moOygoBaHi TOUKH, OJEPIKIMO IIPABUIBHUI MIIECTUKYTHUK.
3apava 4 | IIoGyayiiTe MpaBUIbHUN TPUKYTHUK.

P03B'A3aHHA | Bynyemo crouaTKy IpaBUIbHUI IIECTUKYTHUK (samaua 3),
a IOTiM CIIOJIyYaeMo BiipiskaMu Horo BepiinHu uyepes onuy (mas. 200).

3apaya 5 | IToGyayiiTe mpaBUIbHAN YOTUPUKYTHUK.

P03B'A3aHHA  Bynyewmo k010 it uepes #0ro MEeHTp IPOBOAUMO IBi IePIeHIN-
KyaapHi npami (maj. 201). BoHu mepeTHYTH KOJIO B YOTUPHOX TOUKAaX — Bep-
mIrHaX KBaapara.
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NRZA
/

Man. 199 Man. 200 Man. 201

IEI IITo6 mo6GyayBaTH MpPaBUIbHUN N-KYTHUK, MOTLIITh KOJIO HA N PiBHUX
YACTHH i MOCTiTOBHO CIOJIYYiTh TOUKM IOTiJY.

Ax1mo B mobyaAyBay IPABUILHUN N-KYTHUK,
TO JIETKO MOOYAYETE i MpaBUIbHUI 2N-KYTHUK.

Hanpukaazn, mobyayemMo IIpaBUJILHUN 8-KyT-
HUK. ByayeMo mpaBUJIbHUNA YOTUPUKYTHUK (3a-
maua 5). IIpoBogmMo 10 HOr0 CTOpPiH cepeamHHI
nepuneHgukyaapu (maa. 202). Touxku meperuHy
CepeINHHUX IePIeHANKYIIPiB 3 KOJIOM pPasoM 3
BepIIMHAMY YOTUPUKYTHUKA I OyAyTh BepIIIMHA-
MU IpaBUJIbHOTO 8-KyTHUKA. [luM camum croco-
60M MOKHA OOy AyBATH IPaBUILHII 16-KyTHUK,

. . Man. 202
OPaBUJIbHUN 32-KYTHUK i T. 1.

6. MpaBunbHi MHOrOKYTHMKM B Napanenenineai Ta nipamigi

IIpaBuabHI MHOTOKYTHUKM MOMKYTH OyTH TPaHAIMU IPAMOKYTHOTO IIa-
panenenimena i mipamigu. SKIMo y IpAMOKYTHOMY IlapaJjejiemimeni Bci
pebpa piBHi, To BiH € Kybom (mas. 203). I'paHi Ky6a — mpaBUJIbHI YOTHUPU-
KyTtuuku (kBagpatu). [lipamiga HasuBaeThCA IPaBUIBHOIO, SKIIO i1 OCHOBA —
OPAaBUJIBLHUNA MHOTOKYTHUK (HAOPUKJIAL, PIiBHOCTOPOHHIA TPUKYTHUK
(man. 204), kBagpar (maj. 205)), a 6iuni pedbpa — piBHi. AKII0 cmoayunmMo
BipiskaMu KiHIII ABOX HeIlapaJieJIbHUX AiaroHaJell MPOTUJIEKHUX TpaHel
Ky0a, TO OTPUMAaEMO HPAaBUJIbHY TPUKYTHY IIipaMminy, yci pedOpa AKoi piBHi
(mau. 206).

D, ¢, 8
AI : Bl ’III: \\
Di-—isC 4 C
A B B
Man. 203 Man. 204 Man. 206
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LlizHanTtecs 6inble _]

OKpeMnM BMOOM MHOFOKYTHUKIB € HamniBrpaBuibHi MHOIOKYTHUKU. MHOrokyT-
HUWK, Y 9KOro BCi KyTU PiBHi, @ CTOPOHU PiBHI Yepes3 OfHYy, Ha3nBaloTb HaniBnpasunsib-
HUM PIBHOKYTHUM MHOIMOKYTHUKOM. HamnpocTiwmi npuknag — npsMokyTHUK. Ha ma-

ntoHkax 207, 208 306paxeHo HaniBnpaBWIibHI PiIBHOKYTHI LUECTUKYTHUKN — OMYKJINIA
i 3ipuacTun.

GRS

Man. 207 Man. 208

FKLLLO0 Y MHOFOKYTHMKY BCi CTOPOHW PiBHi, & KyTW PiBHI Yepe3 OauH, TO NOro Ha-
31Bal0Tb HAMNiBNPAaBWIbHMM PIBHOCTOPOHHIM MHOFOKYTHMKOM. Ha manioHkax 209, 210
300paXxeHo oNyK/ni i 3ipyacTuin HaniBNPaBWJIbHI PIBHOCTOPOHHI LLIECTUKYTHUKM.

A

Man. 209 Man. 210

3aranbHuii cnocid NnobynoBM HaMiBMNPaBUIbHUX PIBHOCTOPOHHIX MHOFOKYTHUKIB:
1) 6yayemMo ABa KOHUEHTPUYHI kona; 2) Yyepes ix ueHTp O NpoBOAMMO 271 NMPOMEHIB,
AKi AINATb KOXHE KOJI0 Ha 21 PiBHMX 4aCTuH; 3) NOCAIAOBHO HYMEPYEMO Lii MPOMEHI;
4) BiOMIYAEMO TOYKM MEPETUHY «HENAPHNX» NPOMEHIB 3 NEPLUMM KOJIOM, a «NapHUX»
MPOMEHIB — 3 APYrnM; 5) NOCNiAOBHO CNOJTYHAEMO LLi TOHKN.

‘ CNOBHMYOK
-

YKpainceKka | AHrailicbka,/ Himenpka/ dpaHuyssKa/
English Deutsch Francais
MIPaBUJIL- regular regelmifiges polygone
HU# MHOTO- polygon Polygon / régulier
KYTHUK (Vieleck)

gr.orioncentr.com.ua/rzVXH

134 ]



http://qr.orioncentr.com.ua/rzVXH

MpaBunbHi MHOTOKYTHUKKW. [loBXWHa Kona. Mnowa kpyra

Npurapaiite ronosuej

1. LLlo Take NnpaBubHUN MHOIMOKYTHUK, MOr0 LEHTP i LLeHTpanbHUA KyT?

2. 9k 3HaNTW KyT; LEeHTPaNbHUIA KYT NPaBUIbHOMO n-KyTHUKa?

3. 3a gkumn popmMynamm 3HaxoA4ATb PAAiyCH BMMCAHOIO M ONMCAHOro Kin ang npaBuiib-
HOrO TPUKYTHUKA, YHOTUPUKYTHUKA, LUECTUKYTHMKA?

4. 9k nobyayBaTu NPaBUSIbHUIN LUECTUKYTHUK; TPUKYTHUK; YOTUPUKYTHUK?

YcHe TpeHyBaHHﬂJ

O0uucCIIiTE:
1) 10% + 52— 25; 62+ 82+ 10; 252 —-52-600;
2) 202+ 82-100; 112-102+ 50; 102+ 202- 20.

Po3B'axiTb 3apayi

657".

fAxuii i3 YOTHUPUKYTHUKIB, 300paskeHUX Ha MajdioHKax 211-213, —
npaBUIbHUME? BigmoBigs mMOACHITE.

] L

658'.

659'.

Man. 211 Man. 212 Man. 213

dKi 3 TBEepAIKEHD € IPAaBUJIbHUMMU:

1) MHOTOKYTHHUK € IIPAaBUILHUM, AKIIIO BCi I0OT0 CTOPOHM — PiBHI;
2) 0yIb-IK1I YOTUPUKYTHUK 3 PIBHUMU KYyTaMU € TPaBUJIbHUM;
3) TPUKYTHUK € IPABUJILHUM, SKIIO BCi 1Or0 KyTH — PiBHi;

4) 0yIb-AKUH PIBHOCTOPOHHIN TPUKYTHUK € IPABUILHUM ?
BiamoBiaps mosicHiTh.

Ha mamounry 214 300pakeHo IpaBUIb-
HUHN MIeCTUKYTHUK i3 meuTpoMm O. Um
MIPaBUJIbHO, ITI0:

1) paxmiyc ommcaHOro KoJjia — Iie Bimpi- B

C
30K: a) OA; 6) OM; B) OB; v
0
M
A

2) pazgiyc BImMcaHoTo KoJja — Iie Bifpi-
30k: a) OA; 6) OM; B) OB;

3) meHTpaJbHUN KYT MIECTUKYTHUKA —
e KyT: a) MOA; 6) BOM; B8) AOB? Man. 214
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660°. Yu npaBUIBHO, 110 KYT IPABUIBHOTO N-KYTHUKA JOPiBHIOE:

1) 180 n; 2) 180 (n 2); 3) 180°(n — 2)?
n-2 n
661'". Yu npaBuIbHO, 1[0 EHTPAJIbHANA KYT IIPABUJILHOIO -KYTHUKA JOPiB-
HIOE:
180° 360° o

1) ; 2)180°n; 3)
n

662'. Yu mpaBuabHO 3amucaHo GopMyJiu JJid 3HaXOAKEeHHA paJliyciB onuca-
HUX i BIMCAHUX KiJl Yepe3 CTOPOHY MPABUJIBHOTO N-KYTHUKA:

— T r=—— " __ 2)R- _, r= _?
2tg 180 2sin 100 25in 100 otg 180
n n n n

663'. Yu npaBUJIbLHO 3aIIMCAHO (POPMYJIN I 3HAXOMKEHHA paaiyciB omuca-
HUX i BOMCAaHUX KiJI Yepes3 CTOPOHY a:
1) TpaBUJIBLHOTO TPUKYTHUKA:

)R_a\f @; 6)R_af :ﬁ;
3 6 6 3

2) IpaBUJIBLHOTO YOTUPUKYTHUKA:

)R—i r=2, 5)R=ﬁ,,~=ﬂ;
2 2 2 2

3) MPaBUJIBHOTO MIECTUKYTHUKA:

o5 o,
4,

a) R=

,r=a; 0)R=a, r=

664°. 3Ha1‘/’1,u;1Tb MepUMeTP IPABUIBHOIO N-KYTHUKA 31 CTOPOHOIO 4 CM, SIKIIO:
)n=5; 2)n=8; 3)n=10.

665°. 3HaligiThL MepuMeTp IPABUJILHOIO N-KYTHUKA 31 CTOPOHOIO 5 cM, AKIIO
n=16.

666°. 3HaiigiTh cyMy KYTiB IPaBUJIBHOIO N-KYTHHKA, AKIIO:
Dn=5; 2)n=8; 3)n=10.

667°. 3HaligiTh CyMy KYTiB IPaBUJILHOIO N-KYTHUKA, AKIIO0 11 = 16.
668°. O0umMCaiThL KYT IPAaBUIBHOTO N-KYyTHUKA, AKIN0: 1) n=5; 2)n=12.

669°. O0umcaiTh KyT IpaBuiabHOro 18-KyTHuKa.

670°. 3HalAiTh KiIbKiCTh CTOPiH MPaBUIBHO- \
ro n-KYTHHUKA, AKIIO HOTO0 KYT TOPiBHIOE:
l l 1) 135°; 2)150° 3)140°.

671°. CkinmbKK CTOPiH Mae IIPaBUIbHUN

N-KyTHUK, SKI0 HOTO KYT JODIiBHIOE: gr.orioncentr.com.ua/6uHVY
1) 144°; 2)120°?
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672°.

673°.

674°.

SHaNIIiTh EeHTPAJIbHUHN KYT IIPABUJIBHOTO N-KYTHUKA, SKIIO:
Dn=20; 2)n=24; 3)n=29.

3HaUIITh eHTPAJIbHUHN KYT IpaBujabHOro 10-KyTHHKA.

Ha mamionkax 215, 216 300paskeH0 ITpaBUIbHI MHOTOKYTHUKY, BIIU-
caHi B KoJI0. 3a JaHNMH Ha MaJIIOHKAaX 3HAWIITL pamiyc KoJa.

\f/ V2

675°.
676°.
677°.
678°.

679°.

680°.

Man. 215 Man. 216 Man. 217

Ha manronky 217 300pakeHo MpaBUIbLHNIA MHOTOKYTHUK, BIHNCAHUNI
B K0JIO. 3a JaHMMMU HAa MAJIOHKY 3HAUIITE pamiyc KoJa.

3HaWIiTh CTOPOHY HPABUJILHOTO TPUKYTHUKA, IKIITO PaJiyc OIMCAHO-
0 HaBKOJIO HHOTO KoJia JopiBHIOE: 1) 43 cm; 2)5cm; 3) 6+/3 cm.

3HaNAITH CTOPOHY IPABUJIBHOTO YOTUPUKYTHUKA, IKIIO paiyc omuca-
HOT'O HaBKOJIO HBOT'O K0JIa JOPiBHIOE 342 cwm.

3HaUmiTHL pamiyc KoJia, OOMCAHOTO HABKOJO KBaapaTa, AKIIO Aiaro-
HaJIb KBagparTa gopiBHoe: 1) 8 ecm; 2) 16 cm; 3) d.

SHalIiThL HepuMeTp KBagpaTa, SKI0 pagiyc KoJia, OINCAHOI0 HABKO-
JIO HBOT'O, JOPiBHIOE:

1) V2 em; 2) 242 em;  3) 642 cm.

Ha mamonkax 218, 219 300pakeH0 IpaBUIbHI MHOTOKYTHUKH, OIIU-
caHi HaBKOJIO KoJIa. 3a JaHNMHU Ha MaJIOHKAaX 3HAWIITh pagiyc KoJa.

Man. 218 Man. 219
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681°.

682°.

683°.

684°.
685°.

686°.

687°.

688°.

689°.
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Ha wmamonky 220 300paskeHO IIpPaBUILHUNA
IIeCTUKYTHUK, OMMCAHMHA HaBKOJIO KoJa. 3a
DAaHNMK Ha MaJIIOHKY 3HAUIITL pagiyc KoJia.

3HaUIiThL CTOPOHY IIPABUJIBHOTO TPUKYTHUKA,
AKIIO pajiyc BIIMCAHOTO B HHOTO KOJIAa JOPiB-
HIOE:

1) 243 cm; 2)8cm; 3) 3V3 cwm.

3HaUIiTL CTOPOHY IIPABUJIBHOTO YOTUPUKYT-
HUKa, AKIIO pajiyc BIIMCAHOTO B HHOT'O KoOJia
IOpiBHIOE:

1)5cm; 2)6cm.

3HalgiThL pagiyc KoJja, BIKMCAHOIO B MPABUILHUNA TPUKYTHUK, AKIIO
pajziyc ommcaHoro KoJjia JOPiBHIOE:
1)10cm; 2)12cm; 3) 16 cm.

3HalgiTL pagiyc KoJja, BIIICAHOTO B KBaJApaT, AKIIO IIePUMeTpP KBaapa-
Ta JOPiBHIOE:
1)12c™m; 2)16cm; 3)P.

HoBeniTs, Mo pamiyc KoJjia, OIMMMCAHOTO
HABKOJI0O MNPaBUJIBHOTO TPHUKYTHHKA, \
IOPIiBHIOE MiaMeTpPy BIIMCAHOTO B HHOTO W
KoJIa.

NG

Man. 220

a — CTOpOHA TPaBUJIBHOTO TPUKYTHHU- s o’

Ka, P — iioro mepumerp, Rir — paniycu gr.orioncentr.com.ua/ooMnr
OoIrcaHoro i Brucanoro kijx. Haxkpeciits

y 30IIuTi TabauIio 25 i 3amOBHITS ii.

Tabauusa 25
a 243 cm
R 443 cm
r 6+/3 cm
P 93 cm

SHaNIITh IepUMeTpP IPABUIBHOIO IIECTUKYTHIUKA, AKIIO PagiyC OIM-
CaHOI'0 K0JIa JOPiBHIOE:
1)4cm; 2)5cm; 3) 7cwm.

a — CTOpOHa MPABUILHOTO YOTUPUKYTHUKA, P — Oro mmepuMmerp,
R i r — pagiycu ommcamoro i BmmcaHoro kijg. Haxpecsaits y somur
Tabsuiio 26 i 3amoBHITS ii.


http://qr.orioncentr.com.ua/ooMnr
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690°.

691°.

692°.

693°.

694°.

695°.

696°.

697°.

Tabauusa 26
a 6 cm
R 8v2 cm
r 10 c™m
P 16 c™m

Y KBaapaT BIIMCAHO KOJIO, Pagiyc SKOTo HopiBHIOE 4 cM. OGUKCITiTD:
1) cropony KBagpara;
2) paziyc KoJia, oImcaHOro HaBKOJIO KBajapara.

O6uncJiTe pamiyc KoJia, BOINCAHOTO B HPABUJILHUNA IIECTUKYTHUK,
AKIIO Pagiyc OOMCaHOTO KO0JIa JOPiBHIOE:

1) J3 e 2) 6+/3 cn; 3) 1043 cm.

3HaNIiTh CTOPOHY IPAaBUJIBHOIO IIIECTUKYTHUKA, AKIIO Paaiyc BIIMCA-
HOT'0 KO0JIa JOPiBHIOE:

1)3cm; 2) 443 em; 3) 1cmMm.

Ha manrorky 221 nokasaso no0ynoBy IPaBUIb- _——
HOTO IIecTUKYTHUKA. [logcHITE TOOYHOBY.

IloOynyiiTe mpaBUJABHUN TPUKYTHUK, JOTPU-

MYIOUNCH ILJIaHY:

1) MupKyJieM HaKPeCJIiTh K0JI0; /
2) He 3MIHIOIOUM PO3SXUIY HMUPKYJIA, MOTLIITH R

KOJIO HAa ITiCTh PiBHUX YaCTHH;
3) crmony4iTh BigpisKaMu TOYKU IIOAiJTYy Uepes
ONHY.

Man. 221

Buxrownaiite Taki mooymoBu:

1) mupKyJieM HaKpecIiTh KoJio i3 meuTpom O;

2) uepes TouKy O IPOBEIiTH MOBiLIBHY IPSAMY I MO3HAYTE TOUKM ii
mepeTHUHY 3 KoJioM OyKBamu A i B;

3) uepes TouKy O IPOBEIITh IPAMY, MEPIEHIAUKYIAPHY 00 nIpamoi AB;
TOUKH IIEPEeTUHY IIiel mpsamoi 3 Koaom mo3Haure oOyksamu C i D;

4) mocJIimOBHO CIOJIYUiTh Bimpiskamu Touku A, B, C1i D.

fK HasuBaeThCA OOy JOBAHNIL MHOTOKYTHUK ?

IloOynyiiTe mpaBuJIbHUI IMIECTUKYTHUK 3i CTOPOHOIO, IO AOPiBHIOE
ImaHoMy Bizmpisky AB =a.

BouuriTe y K0J10 MpaBUIIbHUIL:
1) NIECTUKYTHUK;

2) TPUKYTHUK;

3) YOTUPUKYTHHK.
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698°.
699°.

700°.
701°.
702°.

703°.
704.
705.

E]

706.

707.

708.

7009.

710.

711. ABCDEFGH — mupaBuUJbHUHA BOCBMUKYTHUK

140 ]

OnuiriTe HABKOJIO KOJIa TPABUJIBHUIL:
1) MIeCTUKYTHHUEK; 2) TPUKYTHUK; 3) YOTHUPUMKYTHHK.

BoumriTs y K010 KBagpar, AKIIO pagiyc Koja JOPiBHIOE:
1)3cm; 2)4cm; 3)5cwm.
Hiaronanb Ky0a JopiBHIOE d. 3HAWIITH 10TO CTOPOHY.

Hiaronanb rpaHi Kyba qopiBHIOE m. 3HAWIITH MiaroHAJIL Ky0ba.

Y mipamizni Ko:xkHe pedpo JOPiBHIOE a. SHAUAITH TOBKUHY K0JAa, OIIHCA-
HOT'O HaBKOJIO ii rpami.

Y mipamini KosxHe pebpo JopiBHIOE a. 3HANAITE IOy Kpyra, BIIHCA-
HOTO B ii rpaHb.

IMenTpanpHuil KyT MPaBUJIHHOTO MHOTOKYTHHKA Ta WOT0 KyT Y CyMi
craHoBaATH 180°. [ToBeniTs.

SAruit HaUOiABIINH TeHTPATBLHUI KYT MOKEe MaTH TPaBUJIbHUN MHOTO-
KYTHUK?

CKiNbKY BepITUH MAa€ MPaBUJILHUN MHOTOKYTHUK, IKIIO:
1) pagiyc BnucasHoro KoJia BABiUi MeHIInii BiJf CTOPOHY MHOTOKYTHHIKA;
2) pamiyc ommcaHoro KoJjia BABiUi OibInuii 3a pagiyc BIIMCAHOTO KoJa?

1. ¥ KoJi0 BIINCaHO MHOTOKYTHHUK, YCi CTOPOHU AKOTO piBHi. Yu piBHIi
ioro kytu? BiagmoBine moscHITE.

2. Koo BicaHo Yy MHOTOKYTHHEK, yci KyTHu skoro piBHi. Yu piBHi itoro
cropouu? Binmosigp moscHITE.

JlBa piBHI KoJla mIepeTUHAIOTHCA TakK, IO

IeHTP OJHOTO KOoJia JIEKUTh Ha iHIITOMY KOJIi.
YUm MOKHA OIIMCATH KOJIO HaBKOJO UOTHUPH-
KYTHUKA, BEPIIUHAMU AKOTO € TOUKU IIEPETH-
HY Ta IeHTPHU JaHuX Kin? BigmoBigk DoACHITE.
3HaNmiTL KYyT Mi’K ABOMAa HeCycimHiMU CTOPO- 9

HaMU IIPaBUJILHOTO IIIeCTUKYTHUKA (MaJ1. 222).

Man. 222

Jamo mpaBUJIbHII I’ ATUKYTHUK. [lOBEIiTh:
1) yci #ioro miaronasi — piBHi;

2) KoXKHa JiaroHajb mapaJjesibHa OIHil 3 I0T0
CTOpiH;

3) Ha KOKHiIM 3 miaroHajeii, IO IIepeTUHA-
IOThCSA, € BiZIPiBOK, IO JOPiBHIOE CTOPOHi
I’ ATUKYTHUKA.

(man. 223). Hosexith, mio Touku K, L, M,
N — BepiImHU KBajaparTa. Man. 223
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712. ABCDEFMN — npaBuibHUI BOCBMUKYTHUK. [[oBeIiTh, 1110 TOUKK A,

713.

716.

717.

718.

719.

720.

721.

722.

723.

C, E i M e BepmimaaMu KBagpara.

3HaUIiTH CTOPOHY IPABUJIBHOTO TPUKYTHUKA, AKIIO Pi3HUIST MiK pa-
IiycaMu KiJji, OII1caHOTO HABKOJIO IIPABUJIBHOTO TPUKYTHUKA i BIIMca-
HOTO B HBOT'O, TOPiBHIOE:

1) 3 cv;  2) m.

3HaUIiTH pagiycu Kij, BOIMCAHOTO B IPABUJIBHUYN TPUKYTHUK U OIIMCA-
HOT'O HaBKOJIO HbOT'0, KIITO IXHS PisHUIA JOPiBHIOE:
1)4cm; 2)n.

SHalgiTEL pagiycu KijJI, BIMCAHOIO y KBaJpPaT I OIMMCAHOIO HABKOJO
HBOT'O, AKIIO IXHil JOOYTOK JOPiBHIOE:

1) 442; 2)2.

SHaNIITE pagiycu Kij, ommcaHoro HaBKOJO IPABUJIBHOIO IIIECTUKYT-
HUKAa i BIMCAHOTI'O B HHOTO, AKINO IXHA PiSHUILS JOPiBHIOE:
1)3cm; 2)5cm; 3)m.

Y KoJIo BOMCaHO MPaBUIbLHUIN TPUKYTHUK i KBagpaT. S3HAUIITh CTOPO-
HY KBajpara, SKII0 IepuMeTpP TPUKYTHUKA JOPiBHIOE:
1)9cMm; 2)27cm; 3)P.

3HaNAITH CTOPOHY IPAaBUJBHOTO IIECTUKYTHUKA, BIIMCAHOTO B KOJIO,
SKIIIO CTOPOHA IIPABUJIBLHOTO TPUKYTHUKA, OIIMCAHOT'O HABKOJIO IIHOT'O
KoJia, JOPiBHIOE:

1) 1043 em; 2) 243 em; 3)a.

3HaNiTh CTOPOHY KBaJpaTa, OUCAHOTO HaBKOJIO K0JIa, IKIII0 CTOPOHA
IIPaBUJILHOTO IIECTUKYTHUKA, BIILCAHOTO B IIe KOJIO, TOPiBHIOE:
1)15cm; 2)17cm; 3)a.

3HaANAITHL CTOPOHY IIPABUJILHOIO IIMTECTUKYTHUKA, OMMMCAHOTO HaBKOJIO
K0JIa, SKIII0 CTOPOHA IPAaBUJILHOTO TPUKYTHUKA, BIIICAHOTO B ITe KOJIO,
IOPiBHIOE:

1)21cm; 2)18cm; 3)a.

Hasxoso KoJsia onmmcaHo KBaApaT i MpaBUJIbLHUI HMIECTUKYTHUK. 3Ha-
UOiTh mepuMeTp KBaJpara, SKIIMo IepuMeTp IIMeCTUKYTHUKA JOPiBHIOE:
1) 124/3 cm; 2)36cm; 3) P.

JJ1a mpaBUIBHOIO IIECTUKYTHUKA 3HAUITL CTOPOHY, pagiycu oIuca-

HOTO i BITMCAHOTO KiJI, AKIITO Moro 0iJIbIla JiaroHa b JOPiBHIOE:
1)6cMm; 2)8cm; 3)d.

SHAWIITh CTOPOHY MPABUJIHHOTO MIECTUKYTHUKA Ta PAJAiyC BIIMCAHOTO
K0JIa, IKII0 HOT0 MeHIIIa JiaroHaJb JOPiBHIOE:

1) 103 cm; 2) 1243 cev; 3)d.
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724,

725.

726.

727.

728.

729.

730.

731*.

732*,

733*.

3HalaiTh JiaroHaJi MPaBUJIBLHOTO MIECTUKYTHUKA, SIKIIO HOTO CTOPO-
Ha IOPiBHIOE:
1)2c¢m; 2)8cm; 3)a.

CroinbHa X0opAa ABOX KiJj, IIT0 IePeTUHAIOTHCA, AJIA OTHOTO KO0JIa € CTO-
POHOIO MPABUJIBHOI'O BIIMCAHOI'O TPUKYTHUKA, a AJIA iHIIIOI'0 — CTOPO-
HOIO ITPAaBUJIbLHOTO BIIMCAHOTO MIECTUKYTHUKA. SHAUAITH BiICTAHb MisK
IeHTpaMu KiJ, SKIIo Xopa JOPiBHIOE:

1)9cm; 2) 343 cm;  3)a.

CTopoHa sIKOT0 IPABUJILHOrO BIIMCAHOI'O B KOJIO N-KYTHUKA € XOPI0I0,
MepIeHANuKYISIPHOIO J0 pagiyca B fioro cepeanui? BignmoBigb moscHiTE.

Y axoMy IpaBUJIILBHOMY MHOTOKYTHHUKY Pajiyc BOMCAHOTO KoJjia BABiui
MEeHIIui Bi cTopoHU?

Ha cToponax mpaBHJIBHOTO TPUKYTHHKA II03a HUM IIOOYyZOBAaHO KBa-
apatu. Yu € BepIIMHN KBaApAaTiB BepIIMHAMHN IPABUJIBHOTO IIIECTU-
KyTtuuka? Bigmosigb moscHITE.

ITo6GyayiiTe npaBUAbHUM MIECTUKYTHUK, AKIIO 100 OiJbIlla Aiarouab
JITOPiBHIOE:
1)8cm; 2)10cm; 3)12cm.

IToGynyiiTe mpaBUJAbHUM YOTUPUKYTHUK, AKIINO HOr0 CTOPOHA AOPiB-
HIOE:

1) 242 em;  2) 3V2 cm.

I’arukyruux ABCDE — upaBuabuuii (man. 224). IoBexmiTh, IIMo
I’ aTuKyTHUK FGHK L — TeX IpaBUJIbLHUA.

JdoBeniTs, 110 cepeanHN CTOPiH MPABMJIBHOTO N-KYTHUKA € BepIIMHA-
MM iHIIIOTO MPaBUJIBHOTO N-KYTHUKA.

O6umcaiTs KyT MixK cropoHamu AB i DE TpaBUJIBLHOTO IeB’ ATUKYTHUKA
(max. 225).

B @ E C

C
B% p “ P F
M K
A E A R O D
Man. 224 Man. 225 Man. 226

734",
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Bixg Ko:kHOI BepmImHM KBajapaTa 31 CTOPOHOIO a4 Ha HOT0 CTOPOHAX
BiZKJIameHO Bigpidku, II0 AOPIBHIOIOTH IIOJIOBUHI HMOro AiaroHaJsi
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735*.

736*.

737",

738*.

739*.

740*.

7417,

742,

743",

744>,

(man. 226). 3100yTi 8 TOUYOK IIOCJHiZOBHO CIIOJYUEHO Bimpiskamu.
JloBeniTs, 1110 YTBOPEHUY BOCbMUKYTHUK — IIPaBUJIBHUM.

HoBenmiTs, mo cyma BigcraHel Bix JOBiIbHOI TOUKM BCepeauHi mpa-
BHJIBHOTO N-KYTHHKA 0 HOT0 CTOPiH He 3aJIe;KUTH Bi BHOOPY TOUKH.

JBa piBHi KOJIa IepeTUHAIOTHCA TaK, 1[0 IEHTP OJHOI'0 KOJa JIeKUTh
Ha iHmmomy KoJji. Uepesa ogHY TOUKY iX IepeTUuHY MPOBENEHO CIiJIBHY
ciugy. IIBi iHIIi TOYKY ITEepeTUHY CiYHOI 3 KOJIaMU CIIOJIYUYeHO Bifipis-
KaMU 3 JPYyroi0 TOUKOIO IIePeTUHY Kij. IKoro BULY TPUKYTHUK YTBO-
pUBCS IPU I[BOMY ?

3a aKUX 3HAUEHb 11 CTOPOHA IPAaBUILHOTO N-KYTHUKA:
1) 6inpImra 3a pagiyc ommMcaHOTo K0Ja;

2) mopiBHIOE pamiycy OIIMCaHOTO KO0Ja;

3) MeHIIIa Bif pamiyca ommcaHoro xKoJa?

Tpu piBHI KoJia, 110 IOIIaPHO JOTUKAIOTLCSI OJHE 10 OJHOTO, 30BHi J0-
TUKAIOThCA OO0 KoJia pagiycom R. 3HaaiTh pagiycu mux Kija, aKImo:
1)R=2cm; 2)R=4cwMm.

Y npaBUIBHOMY BOCBMUKYTHHKY 31 CTOPOHOIO @ CIIOJIYUYEeHO CepequHn
YOTHUPHOX CTOPiH, Y3ATUX Uepe3 OAHY, TaK, IO YTBOPUBCA KBajapar.
3HaNIiThL CTOPOHY I[LOTO KBaapaTa.

Y npaBuabHOMY 12-KYTHUKY 31 CTOPOHOIO @ CIIOJIYUEHO CePequHH IITec-
TH CTOPiH, Y3ATHUX Uepes3 OAHY, TaK, 1[0 YTBOPUBCA IIPABUJIbHUM IIIec-
TUKYTHUK. S3HAUIITH 10TO CTOPOHY.

JloBeniTs, 1110:

1) a, =RJ2-2; 2)r, =§\/2+\/§,

ne a,ir, — BIANIOBiJHO CTOPOHA IPABUJIBHOTO 8-KYyTHUKA ¥ pajiyc BIU-
caHoTO0 B HbOTO KoJia; R — pajniyc onmucaHoro KoJa.

JloBeniTs, 1110:

1) a, = RV2-/3; 2) r12:§\/2 J3,

B
ne a,ir, — BiAIOBIJHO CTOPOHA NMPABUJIb-
HOro 12-KyTHUKA i paZiyc BHUCAHOTO B HLO-
ro xoJia; R — pagmiyc onmcaHoro KoJa.
IloOynyiiTe TPUKYTHUK TAK, K IIOKa3aHO Ha o
masrroukry 227. Hosenits, mo AABC — mpa-
BUJIbHUIM. A C
IToGynyiiTe mpPaBUIBLHUI BOCBMUKYTHUK 3i
CTOPOHOIO, IO AOPiBHIOE AAHOMY BiApisKy R M
AB=a. Man. 227
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745*. TlobyayitTe mpaBuIbHUi 12-KyTHUK 3i CTOPOHOIO, 110 JOPiBHIOE JAHO-
My Bigpisky AB = a.

MpoABiTL KOMNETEHTHICTb j

746.

747.

748.

749.

JoBemiTs, IO MmifJIOry MOMKHA IMOKPUTHU IIJIUTKaMHU, IO MaioTh
dopmy:

1) npaBUIBPHUX TPUKYTHUKIB;

2) IpaBUIbLHUX YOTUPUKYTHUKIB;

3) mIpaBUJIbLHUX ITECTUKYTHUKIB.

3ampoIoHyHiTe CXeMY TaKOT0 IIOKPUTTA.

ITigyory moKpuIM MIUTKAMH, 0 MAlOTh GOPMY IPABUIBHUX YO-
TUPUKYTHUKIB i BocbMUKYTHUKIB (Man. 228). IloscHiTh, uomy
MOJKJIMBE TaKe IOKPUTTS.

Man. 228

3HaUOiTh PO3Mip OTBOPY A KJIIoUa IJIsI IPABUJILHOI IITeCTUTPAHHOL
raikm, AKII0 IMIMPUHA rpaHi raitku a = 2,5 cm (mas. 229). Beanun-
Ha 3a30py MiK rpaHsaMu rafikm Ta KJaiouda gopisuioe 0,5 Mm.

Haitinipocrinie MaHcapiHe HOKPUTTA YTBOPIOE Y BEePTUKAJIBHO-
MYy Ilepepisi moJoBMHY MPaBUJIBHOTO BOCBMUKYTHUKA (MaJ. 230).
3HaliTh MUPUHY IMePeKpuTTda BD, CTOPOHY BOCBMUKYTHUKA Ta
BucoTy Maucapauoi kimuatu ABCDE, akiio AE = 6 M.

Man. 229 Man. 230

N
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§ 11. NOBXUHA KOJNA. IOBHUHA AVIU KOJIA

1. JoBXMHa Kona

Cutyauia. Y4HiBcTBO 9-A Kknacy 6epe yyacTtb y
LKITbHOMY NPOEKTI 3 03eNeHeHHa TepuTopii. Nnany-
€TbCcs 0OnalLTyBaTh Nocepen noagip’s Kpyriy Knymoy
pagiycom 1,5 m. MoTpiGHO NopaxyBaTw, CKilbkL py-
NIOHiB 6OPAOPHOI CTPIYKM 3HAA0OUTLCS, LWO6 obBeC-
TV KNymOy No Koy, KO B OAHOMY PY/OHI MiICTUTbCS
2 M CTpiYKN.

gr.orioncentr.com.ua/IbeAu

Sk BUBHAUYNUTH KiJIbKiCTH PYyI0HIB? J

t CrmouaTKy Tpeba 3HAWTH JOBKUHY KOJIa KIyMOMU.

Y 6 Kjaci 3a JOIIOMOT0OI0 BUMipIOBaHHSA BM BCTAHOBUJIMN (GOPMYJIY OIS
obuncaenua goB:xuuu kKoja C = 2nR, ne R — paxiyc KoJja, n~ 3,14.

%\ Ax BuBecTH 1110 hopPMYIy OiJIBII CTPOTO?
a

Iomipkyemo.

ITogusiThesa Ha MmamouKu 231—233. 3po3yMiJIo, 1110 3a YMOBU HEOOMEKeHO-
r0 30iIbIIIeHHA KiJILKOCTL CTOPiH 71 BIIMCAHOI'O B KOJIO IIPABUILHOIO N-KYTHUKA
ioro nepumerp P, HeoOMeskeHO HAOIMKAETHCA [0 HOBKUHA Kosa C. SIKimo n
nysKe BeJIMKe, TO NOBJKMHA KOJIa Iy2Ke MaJio BiIpisHaeThCA Bij mepumerpa P .

91010

Man. 231 Man. 232 Man. 233

Busenemo opmyiy aid o0UncIeHHA JOBKUHU Koja. Bisbmemo nBa 110-
BinmbHI Kosa (Man. 234). Hexaii C i C' — moBKuHEK IUX Kid, a Ri R’ — ixHi
pazgiycu. ¥ KoKHE i3 MUX KiJ BOUIIIEMO OPAaBUJIbHI N-KYTHUKY 3 OJHAKOBUM
yucsaoMm cTopin. Ilosnaummo uepes a i a’ ixHi croponu, a yepes P i P| —
ixHi mepuMeTpu. Bupasumo nmepuMeTpu IuUX n-KyTHUKIB uepes paxiycu R
i R ki,

[e] o
80 iP'=n-a =n-2R’sin180 .
n n

P =n-a,=n-2Rsin
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AN

\ / Man. 234
S~ —
. .. . P 2R
IoginmuBinm 11i PiBHOCTI MOYJIEHHO, OJEPKUMO: FZZ_R’ Aximo umciio

n
CTODiH n HeoOMeKeHO 30ibIyBaTu, TO mepumerpu P i P/ IpAMyBaTUMYTh
o moB:kuH Kin C i C', a BiTHOIIIeHHA IIePUMETPiB — [0 BiJHOIIIEHHA JOBKUH
. C C 2R C C’
Kimr —. Omore, —=——+ 800 —=——.
C C' 2R 2R 2R
Mu noBesu BasKJINBY BJIACTUBICTDH JOBMKUHU KOJA.

El BigHollleHHS JOB:KMHHU KoJIa J0 MOro giameTpa ogHe M Te caMe A
KOSKHOTO0 K0JIa.

Ile BigHOIIEHHA MMO3HAYAIOTH I'PEIBKOI0 OYKBOKO T (UHMTAIOTH «IIi»):
| ¢

=T.
2R

Yucao m — ippamionanbHe. Moro HabauKeHe 3HaAUEHHA: T ~ 3,14.

3anam’araure!

dopmysa TOBKUHH KOJa:
C =2nR.

.F l Pagiyc R a6o giamerp D xoaa, nosxkuHa axoro C, MOHA 3HANWTH 3

dopmyau C = 2rR: R =£ abo D =£.
2n T

. fIK BUBHAUMTU KiJIBbKiCTH PYJIOHIB CTPiUKY B cUTyaIrii,

\

| PO3IVIAHYTIM Ha moYaTKy maparpada?

ITomipkyemo.

3HalIeMo JOBKUHY KoJa (TOOTO TOBKUHY

0opaopa HaBKOJIO KJIymMOu): C=2-3,14-1,5=9,42 (m).
BusHaunmo, CKiJIbKY PYyJIOHIB CTPiuKY;

3Ha,1.'[(.)6I/ITBCH, 1100 06BeCTH KJIyMOY I10 n :g _ 9,42 ~ 4,71 (urm).
KOJIy: 2 2
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OT:xe, 3HaZOOUTHCSI 5 PYJIOHIB CTPiUKM, OCKIiIBKK He MOMKHA KYIUTHU
YacCTUHY PYJIOHY.

gr.orioncentr.com.ua/5QNxd

2. loBXuHa ayru Kona 4
[E] i [E]

AK 3HANTH JOBXKUHY AYyTU KoJaa?

ITomipryemo.

|

CrmouaTKy 3HaWIeMO OOBXKUHY Iyru, rpagycHa
mipa akoi mopisuioe 180°. Ile miBKOJI0, TOMY IOTO HO-
B)KMHA BABiUi MeHINA BiJi TOBKUHU KOJIa i JOPiBHIOE
nR.
3HalmemMo TOBKUHY [ IyTu KoJia, SKa BiAmoBigae AN
HmeHTpaJbHOMY KyTy n° (mana. 235). Posropayromy
KyTy BigmoBimae mos:kuHa mmiBKoJsia TR. OTike, KyTy

B 1° Bi i ﬂ Toni
JIIIOBiae mayra 3aBIOBMKKU 180°" oni KyTy ]

Man. 235

B n° Bigmosizmae ayra, B n pasis 6ijabIima: ‘n.

180°

3anam’atauTte!

dopmyna goB:kMHM | Tyru KoJa rpagycHoi mipu n°:

ntRn°

l= .
180°

3apava | [los:xuHa AyTu KoJia JOpiBHIOE 47 cM, a ii rpagycHa mipa — 120°.
3HaugiTHL pagiyc KoJa.

o]

Po3B’a3aHHA | 3 popmynu = nhn

3HAXOAUMO:
180°
R:l-180 :4n-180 _6 (cm).
nn° n-120°

\ Yu 3MiHUTBCSA pagiyc KoJja, SKII0 3a OOMHUITIO

BUMipIOBaHHSA AyT'A KoJia BisbMeMo 1 Mmm?
\au

LHi.

HoB:xuHa pajiyca He 3MiHUTBCA, aje Oy/e BupakeHa inakiie: R = 60 mm.
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o

., n
A IIam’araiite, o 3a popmysoro [ = TaKOK 3HAXOTUMO:

O.
.

1) pagiye R koJia 3a mOB:KHMHOIO i0oT0 AyrH I Ta il rpaaycHOI0 Mipoo n

.180°
R= 1-180 :
nn°
2) rpagycHy Mipy n° ayru 3a ii moB:kuHoIO [ Ta pagiycom R Kosa:
o 1-180°
aR

LlizHanTecs 6inble J

1. MNo3HayeHHs OYKBOIO Tt BiAHOLLEHHS AOBXMHM Kona Ao giametpa B 1706 p. yBiB
aHrnincobknii matematuk Binbsim pkoHc (1616-1703). BoHo noxoauTh Bif, rpeubkoro
cnosa wepupépeto. — nepudepisd, Wo o3Havyae «kono». Jleonapa Evnep (1707-1783),
3acTOCyBaBLUM METOAN BULLIOT MaTeEMaTUKM, 3HAWLLOB AN © HabnuxkeHHs 3 153 npa-
BW/IbHMMM 3HaKaMMU.

3HalTn HabNMXKEHHSA T HaMaranucs e B rmboky AaBHUHY. BaBUNOHAHW (6113b-
ko 2000 p. 8o H. e.) BigKpwuan, L0 pagiyc WiCTb pasiB yMilLETbCS B KOJIi, 3BiacK 6yno
3p006IEHO MPUNYLLEHHS, LLIO AOBXWHA KONa A0PIBHIOE 6R.

Yl cT. oo H. €. BUAATHUI 0ABHLOIPELBKNI yYEHUI ApXiMen, BUSBMB, O 3HAYEHHS

N 22 1 L
7 Oy>Xe 6N13bke 40 3HAaYEeHHs 3BMYaMHOro opoody 7 , TO6TO 3? . Lle uncno Bigpi3Ha-

€TbCH Bif, TOYHOIO 3HAYEHHSA T MeHLU HiX Ha 0,002.
MpocTnii cnoci6 3anam’aTaT YACNO Tt 3 TOYHICTIO 0 LWEeCTU 3HaYYLLMX Lndp nicns
KoMu: 1) BUNMLLITL NapamMu NepLli Tpu HaTypanbHi HenapHi Yyncna: 113355; 2) po3gai-

NiTb CMMCOK HaBNi Ta NOAINITE APYre YNCIO Ha NepLUE: %:3,141 592...

2. Y 7 knaci Bu giaHanucs, Lo KyTY BUMIPIOIOTb HE NWLLIE B rpaaycax, a i y pagia-
Hax. LLlo Take pagiaHHa mipa kyTa?
PapiaHHOO MIipoOlO KyTa Ha3MBAETbCS BiQHOLWIEHHSI OOBXWHW BigMoBiAHOI Oyrn
T

. . l
Kona fo moro pagiyca. 3 GopmMynun ansg AOBXMHW YT KOia BUMJIMBAE, LLO T ne,

TOGTO pafiaHHy Mipy KyTa O4ep>XYEMO 3 MOro rpaayCcHoOi Mipy MHOXEHHSAM Ha e

3okpema, pagiaHHa mipa kyta 180° gopiBHIOE &, pagiaHHa Mipa NpPsSIMOro KyTa — g
OpuHMUElO pagiaHHOT Mipuy KyTiB € pagiaH. KyT B OAWH pagjaH — ue KyT, A0BXMHA
Oyrn IKoro OopiBHOE paaiycy (man. 236). pa-

OyCHa Mipa KyTa B OAOMH pajiaH OOPIiBHIOE
180°

~57°.
T s A
. . Tn . .

Ockinbkn apid 180° € pagiaHHO0 Mipoio <
ayru, To GopmMyny JOBXMHU Ayrv MOXHA 3anu- wvAB=R
catu we n Tak: [ = aR, oe o — pagiaHHa mipa
nyru. B

OTxe, AOBXWHa AYrv KOJ1a AOPIBHIOE A,0- Man. 236

OyTKy i pagiaHHOT Mipy Ha paajiyc kona.
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l CnoBHUYOK J
o

Ewx[E  Ykpainceka Amriiiiceka/ Himenpka/ dpaHy3bKa/
! 1 English Deutsch Francais
(=] s TOBXKUHA circumfe- Umfang longueur du
KoJia rence des Kreises cercle
(of a circle)

qr.orioncentr.com.ua/UIBIY

MNpurapaite ronoBHe J

1. lMoSACHITb, YOMY BiHOLLEHHS OOBXWMHM KOfla 4O MOro AiaMmeTpa ofHe N Te camMe Anis
KOXHOro Kona.

2. 3anuwiTtb i NOACHITE GOPMYNY 4S5 3HAXOAXEHHS LOBXUHW KONA; AOBXMHW AYr KONa.
3. Yke HabnmxeHe 3HaYeHHs ymucna n?

VYcHe TpeHyBaHHﬂJ

O0uuncCIIiTE:
1) 102+ 62-10; 122+ 5%+ 1; 30%2—-10%2-400;
2) 202+ 82+ 100; 252—-524+100; 92 4+ 10%- 20.

Po3B'axiTb 3apayi

750", Yu € npaBUIBHOIO PiBHiCTE:
l)ﬁzn; 2)£=n; 3)£=n?
C R 2R
751'. Y mpaBuJIbHO 3amucaHo (GOpPMYay s 3HAXOMKEeHHsS NOBXMHU C
KoJa pagiycom R:
1) C=nR; 2)C=2R; 3)C = 2nR?

752", Yu npaBuIbHO 3aIMCAHO (DOPMYJIY AJIA 3HAXOMMKEHHSA JOBMKUHU [ yru
KoJia pamgiycom R, 110 Bigmosigae KyTy n°:
R Rn° Rn°
1) 1= : 9) 1=, 3) 1= 9

180° 180° 180°
753°. HakpecaiTs KoJio. BumipsiiTe fioro pagiyc i sHA#AiTh JOBKUHY KoJIa.

754°. 3HalAiTE JOBMKUHY KO0JIA, PAAiyc SKOT0 JOPiBHIOE:
1) 5 cm; 2)10 cm; 3)12 cm.

755°. 3HalimiTh JOBXKUHY KO0JIA, AKIIO HOT0 JiaMeTp JOPiBHIOE:

B] 1)4 cm; 3) 8 cm.

2) 6 cwm;

756°. 3HaimiTh pajiyc KoJia, JOBXKHUHA AKOr0 JOPiBHIOE:
1) 47 cm; 2) 14w cm; 3) 2n cMm.
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757°.

758°.

759°.
760°.
@

762°.

763°.

764°.

765°.

150 )

R — pagiyc xkoma, D — iioro giamerp,
C — pmom:xkuHa Kosa. Hakpecaits y 30-
muTi Tadauiio 27 i 3amoBHITS 1.

qr.orioncentr.com.ua/AxGhe

Tabauus 27
R 2,5 cm 11 cm
D 20 cm 9,6 cm
C 18,41 cm

IToOyayiiTe K0JI0, JOBKMHA SKOTO JOPiBHIOE:
1)6nem; 2)18mem; 3) 20w em.

A aMiHHTBCS JOBMKHHA KO0JIa, AKIIO HOro pamgiyc:

1) 36inbIuT; Ha 5 cM;
2) 3BMEHIIIUTH Ha 3 CM;
3) 86inbiiuT] ¥ 2 pasu?

CropoHa MPaBUIBHOTO TPUKYTHHUKA JOPiBHIOE
6\/§ cM (Mag. 237). 3HAHAITH JOBKUHY KoJa:
1) BIIMCaHOTO B Iieil TPUKYTHUK;

2) omuCcaHOTO HABKOJIO HHOTO.

Cropona kBajgpara nopiBHioe 8 cm (MmaJg. 238).
SHANIITh TOBKHMHY KOJIA:

1) BmucaHOTO B IIeil KBaaparT;

2) onmnmcaHoro HaBKOJIO HHOTO.

3HaUOIThL TOBKUHY KO0JIA, OIIHCAHOTO HABKOJIO
OPAMOKYTHHUKA, AKIIO OTO CTOPOHU JTOPiBHIO-
IOTh:

1)5cmil2cem;2)7emi24cem; 3)12cemi 16 cm.

SHaANAIThL JOBXKUHY KOJa, BIMCAHOI'O B POMO,
AKIIO MO0 CTOPOHA 1 KYT JOPiBHIOIOTE:

1)6 cmi 30°;

2)4 cmi45°;

3)8 cmi60O°.

CTopoHa TWIPaBUJIBLHOTO INMECTUKYTHUKA [O-
piBaIOE 10 c™m (mas. 239). 3HAUAITH JOBXKUHY
KoJa:

1) BIIMcaHOTO B I IIIeCTUKYTHUK

2) omrcaHOT'0 HABKOJIO HBOTO.

3HaUIiTL JOBKUHY AYTU KoJa pagiycom 6 cm,
AKa BiAIOBilae IeHTPATLHOMY KYTY:
1) 30°; 2)60°; 3)120°.

/\
L N\
N4

N
1/

Man. 238

Man. 239
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766°.
767°.

768°.

769°.

770.
771.
772.
773.
774.

775.

776.

SHaWIIThL JOBKUHY AYTU KoJia pagiycom 4 cM, sKa BiAIloBigae IeH-
TPAJIbLHOMY KYTY:
1)90°; 2)45°; 3)135°.

Hy3i Kosa 3aBHOB:KKU [ BiAmmoBizae 1meHTpaJbHUN KyT n°. 3HANAITH
pazmiyc Koja, AKIIO:
1)I=8cm,n°=15° 2)I=12ncm, n°=20° 3).=6cm, n°=18°.

R — pagiyc koma, | — moB:KuUHA YW,
10 BigmoBizae meHTpadbHOMY KyTy n°.  gr.orioncentr.com.ua/ekNwx
Haxkpecaits y 3omuri Tadaumo 28 i 3a-
TMOBHITH Ti.

Tabauusa 28
15cm 12 cm
n 45° 40°
l 201 c™ 21 cm

HoB:xuHa ngyru KoJia pagiycom R mopiBHIoe [. 3HAUAITE rpagycHy Mipy
IeHTPaJbHOTO KyTa, SKOMY BilIoBifgae 1a ayra, AKIIO:
1)I=4ncm, R=9cm; 2)l=6ncem, R=10cMm; 3)[=8ncm, R=18 cm.

Bucora pomba, mpoBesieHa 3 BEPIIMHU TYIOTO KyTa, OiJIUTH CTOPOHY
Ha BipisKu 3aBHOBKKU b i ¢, paxylOuH BiJ BepIUHU I'OCTPOTO KyTa.
3HaWIiTh JOBKUHY K0JIa, BONCAHOTO B poM0, AKIITO:
b=6cm,c=4cm; 2)b=5cm,c=8cm.

3HAUAITL JOBKUHY KOJa, BIIMCAHOTO B PoMO, AKIIO Iforo miaromaJii
nopiBHIOIOTE: 1) 18 cmi24 em; 2)12cmi 16 cm.

VY piBHOOIUHY TpaItelito 3 ocHOBaMu a i b Ta 6iUHOI0 CTOPOHOIO ¢ BITHCA-
HO K0JI0. 3HAHAITL JOBKUHY K0JIa, AKIIO:
a=2cm,b=18cm; 2)a=32cm, b=18cm.

OcuoBu piBHOOIUHOI Tpamerii fopiBHIOIOTE a i b, a giaronaas — d. 3Ha-
UIiTh JOBMKUHY K0JIa, ONMCAHOT0 HABKOJIO TpaleIlii, SKIIo:
1)a=6cm,b=18cm,d=20cm; 2)a=16cm,b=8cm,d =13 cm.

3HalIiTh CTOPOHY MPABUJIBHOTO TPUKYTHUKA, AKIIO:
1) moB:KUHA KOJIa, BINCAHOTO B IIel TPUKYTHUK, JOPiBHIOE 87 CM;
2) moBKMHA K0JIa, OIMCAHOT0 HaBKOJIO HBOT'0, JOPiBHIOE 147 cM.

3HaAUAITh CTOPOHY IPABUJIBLHOTO MIECTUKYTHUKA, SKIIO:

1) moBKMHA KO0JIa, BIMCAHOTO B IIel IIIeCTUKYTHUK, JOPiBHIOE 6\/§n cM;
2) ToBXKUHA K0JIa, OMIMCAHOT0 HABKOJIO HHOT'O, JOPiBHIOE 2T CM.

fAK mobyayBaTi K00, JOBKIMHA AKOTO JOPiBHIOE:
1) cyMmi mOB:KUH IBOX TaHUX KiJ;
2) pisHUIli JOBKUH IBOX JAaHUX Kim?
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777.

778.

779.

780.

SHaNIITh JOBXKUHY KO0JIa, AKIIO BOHA OiIbIa
3a giametp: 1) Ha 10 cm;  2) ma m. B

JoBXUHM JOBOX Kij, IO MAalOTh CIIJIBHUHA
IEeHTD, nopiBHIOWOTE C i C,. 3HAUITH MUPUHY
AB xinpnga (mag. 240), aximmo:

1)C=10ncm, C, = 4n cm;

2)C=16ncm, C, = 67 cMm.

ITopiBusaiiTe mepumerpu Giryp, 300pasKeHUX Man. 240
Ha MayioHKax 2411 242.
R
a a
R
a a
Man. 241 Man. 242

3a maHoi0 JOB:KUHOIO AYTU [ 3HAUAITHL XOpAY, IO crmoaydae ii KiHIi,
AKmio xyra mictuth: 1) 60°; 2) 90°; 3) 120°.

781. 3HaiAiTL HOBMKUHY AYTH, SAKIIO XOPHa, I0 Ii CcTArye, NOPiBHIOE a,
a ayra MiCTUTB:
1) 60°; 2)90°; 3)120°.
782. 3a manmMu Ha MadOHKax 243—245 sHaiigiTe nepumerpu 3adapbosBa-
HUX Qiryp.
A
a a
Y
Man. 243 Man. 244 Man. 245
783*. Tpu KoJa MOIAPHO MOTUKAIOTHCA 30BHi. SHAWIITL HOBKUHY KoJa,

152]

fAKe IIPOXOAUTH UepPe3 TOUKHU JOTUKY, SAKIIO Pajiycy TPhOX KiJ ZOpiB-
HIoI0TE: 1) 9 cM, 16 cm, 20 em; 2) 1 em, 2 cM, 3 cM.
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784*

785",

786",

787*.

788*.

789*.

. Y KoJi mo ommH OiK Bij IleHTpa HPOBemeHO JBi ImapajelbHi XOpAU
3aBIOBKKHU a i b. Bigcrams MixK xopmaMu ZOpiBHIOE ¢. SHAUIITH JOB-
JKUHY K0Ja, AKIITO0:
1)a=40cm,b=48cm,c=8cm; 2)a=120cm, b =32 cm, c =38 cm.

Hiamerp 2R KoJia TMOAiJeHO Ha n PIBHUX YACTUH i Ha KOXKHiN i3 mux
yacTHH, AK Ha giameTpi, moOygoBaHO KoJo. YoMy AOpiBHIOE cyma
JOBKUH ITUX Kia?

Hyra B 60° goBIIa 3a XOpay, 0 CTATYE ii, Ha 14 cM. S3HAHAITh JOBXKUHY
XOpAH.

Hyra pamiycom 4 cwm, 1110 BigmoBizae meHTpaabHOMY KyTy B 120°,
JOPiBHIOE JOBXKMHI JesdKOro KoJia. SHANAITE pagiyc ILOro KoJjia.
B oxHoMy 3 ABOX Kij, IO IIepeTHHAIOTHCS, Ayra, AKY CTATYE 1XHS

cIiJibHa Xopjaa, JopiBHIOE 45°, a B inimomy — 60°. fIke Koy10 Mae 6iJb-
1Ty JOBKUHY?

CrinbHa xopaa ABox Kijs crarye nyru B 60°1i 120°. 3HaiigiTs BigHOIIIEH-
HsA JOBXKUH IIUX KiJI.

MpoABiTL KOMNETEHTHICTb j

790. CKiJIBKY CTOBIIUMKIB IIOTPiOHO 4151 OYAiBHUIITBA IIaPKAaHa HABKOJIO

791. 1106 3HaiiTu TOBIIMHY JAepeBa (miaMeTp), MOKHA BUMIipATH HOTO

792. Ha xorymi € 80 BUTKiB ApoTy. SHAULITE SJOBMKUHY JPOTY, SKIIO

793. BauTaxk mimHiMaroTs 3a JOIIOMOI'OIO

794. Sk 3HaliTH BincTaHL 4O BOOU B KO-

795. 3uaiifiTh HOBXKUHY 3€MHOTO eKBa-

=
MalgaHunKa, 10 Mae opMy Kpyra, SKIIO BifjcTaHb MijK CTOBIIYH-

Kamu (3a IyTroio KoJa) Ma€ JOPiBHIOBATY IPUOJIM3HO IIiBTOPa MeTpa,
a giamerp margamunka — 60 m?

00xBaT (DOBKUHY K0JIa). SHANIITL TOBIIIUHY JepeBa, 00XBaT SKOT'0
nmopiBHIoE: 1) 2 m; 2) 2,5 M.

JiaMeTp KOTYIIKH gopisHioe 0,5 M.

0JIOKa, SKUH 300pakeHo Ha MaJIOH-
Ky 246. Ha aky BucoTy migHiMmersca
BaHTaX 3a 9 obepTiB 0JI0Ka, AKIIO
tioro miameTtp mopiBHIOE 20 cM?

JIOIsA31, AKIIO MOKHA BUMipATH Ii-
aMeTp BaJia, Ha AKUHA HAMOTYETHCS
JIAHITIOT AJs Bigpa?

TOpa, AKII0 pagiyc 3eMHOI KyJIi J1o-
piBHIOE 6381 KM.
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§ 12. NNOLLA KPYTA TA HOT0 YACTUH

1. Mnowa kpyra e, &

Cutyauia. Makcum, AHgpin i Hatanka Bmpiwmnu
3aMoBUTK Miuly. Ha canTi niuepil € ABi npono3uvuii 3a
01HaKOBOIO LLiHOW: Benuka niua aiametpom 30 cm abo
aBi mani niuy giameTtpom 20 cM KOXHa. XNonLi cTBep-
LKYIOTb, WO OOHY BENMKY Milly 3aMOBUTU BUTiHILLE. gr.orioncentr.com.ua/lI652M
A HaTanka 3 HUIMU HE NOroa)KyeTbCsl.

fAx BUsHAUNTH, AKY IPOMO3UILiI0 BUTiAHIiIIIe BUOpaTm? J

3HaNTH MJIOIIi KPYTiB BEJIUKOI i JBOX MAJIUX IIiIl. .

Bu B:ke 3HaeTe, 10 KPYIOM HA3WBAIOTh UACTUHY ILJIOIIUHUN, OOMEIKEHY
KoJioM (MaJi. 247).
Busenemo dopmyny A OOUYMCIEHHSA TIJIOIMIL
Kpyra. Boumemo B Kpyr paziycom R npaBuUJIbHUM
MHOTOKYTHUK ABCD...F (Man. 248) #1 o6umcaumo
tioro nyoiy. Pagiycu, nmpoBesieHi y BepIIuHYU MHO-
TOKYTHUKA, PO30MBAIOTh HOTO Ha N TPUKYTHUKIB,
KOKHUU 3 AKUX AOPiBHIOE TPUKYTHUKY AOF.
Tomy S =n-S

ABCD...F AAOF*
IIpoBememo Bucory OK TtpukyrHuka AOF.
Ockimbkn Sy, =%AF-0K, T0 S, pp = Man. 247
C D
1 P.-OK
=§(nAF-OK)= % , e P — mepumeTp n-KyT-

HHUKa. 3a JOCUTh BEJUKOIo n mepumerp P AK 3a-
BroJHO MaJI0 Bifpi3HAETHCA BiJl MOBMXUHH KoOJa B
C = 2nR, Bucota OK — Big pamiyca R Koia, a ILJIo-
I[a MHOTOKYTHUKA S AK 3aBroJHO MAaJo Bin-

ABCD...F
pisusaeTnbea Bim maomti S kpyra. Toai mioia Kpyra
: . A——F
IOpiBHIOE:
N 9 Man. 248
R R-R
§=— ST gR?
2 2
3anam’aTaiite! |

dopmyna maonri kpyra pagiycom R:
S =nR2

154]
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\ ARy mpomosuiriro BUOpaTH B CUTYyallil, pO3TIAHYTiM
Ha ImovyaTKy maparpada?

L ITomipryemo.

Ilnomia Beaukol minmm S = ©n - 152 = 706,5 (cm?), 3arajgbHa ILIOINA ABOX
manux mi S = 2 - 7 - 102 ~ 628 (cm?). Oroke, ofHA BeJIMKA Iilta Mae OlIbIry
IJIOITY, HidK AB1 MaJIi, TOMYy BUTiJIHiIIIe 3aMOBUTH BEJIUKY.

3apava | 3maiimiTe pagiyc kpyra, ILIOINA AKOTO JOpiBHIOE 257 cM2.

Po3B’A3aHHA 3 popmysu S = nR? onepskumo: R? = S_25m_ 25 (cm?). 3Big-
T on

cu R=25=5 (cm).

Yu sMiHUTBCA pajiyc Kpyra, AKIIO 3a OGUHUIIIO BITMi-
PIOBaHHSA IJIOIII Kpyra BisbMemo 1 Mmm?

CmpaBgi, JoB:KUHA pagiyca He 3MiHUThCA, ajie Oyae BUpakeHa iHaKIIe:
R =50 mm.

El Pagiyc R a6o giamerp D kpyra, mioma siKOro JOPiBHIOE S, MOKHA
3HaiTu 3 popmyan S = tR2:

/S /S
R=,— a6o D=2, |—.
T T
2. Mnowa Kpyroeoro ceKropa ta cermMeHTa gr.orioncentr.com.ua/QxxNy

151 AKUX YacTHUH Kpyra 3asBuuYail 3HaXO0-
IATH ILJIOITY ?
\a

1 KpyroBoro ceKTopa i cermeHra.
|

3anam’staiTe!

I
KpyroBum ceKTopoM Ha3MBAETHCA YACTHHA KPyra, o00MesKeHa JBoMa
paxgiycamu it gyroro.

Ha manonky 249 cektop AOB 3adapboBano. [lyry, 1110 06MexKye CEKTOD,
Ha3WBAaIOTh 0Y2010 ceKmopa.

[155
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Hexait cekrop AOB kpyra paziycom R mae 1eH-

TpaibHUZ KyT n°. Toxdi mioia ceKkTopa i3 meHTpajab- B
2

. T .
HUM KYTOM B 1° JOP1BHIOE ————, a IIJIOIITYy CEeKTopa 13
360°
IIEeHTPAJIBHNM KYTOM n° BU3HAYAIOThH 3a (I)OpMy.JIOIO:
_ nR’n°
CeKT. 360° *

Man. 249

3anam’atante!

I
Kpyroeum cermeHTOM Ha3MBAaIOTh YACTHHY KPYyra, 00MeseHy XOPA0I0
# 1yroro.

Ha mamaroury 250 cermenT AM B 3adapboBaHo.

Poarismemo cermMeHT Kpyra, ayra Akoro mictuth n°. dArmo n° < 180
(man. 250), To miorla cerMeHTa AOPiBHIOE pisHuili mioird cexropa AOB i
AAOB, a axmio n° > 180° — to ixuiit cymi (mai. 251).

A////—‘\\\\B A////FA\\\\B
b
N
Man. 250 Man. 251

OT:xe, ILJIOIY KPYTOBOTO CETMEHTa BU3HAUAIOTH 3a (DOPMYJIOO:
2_0
nR*n
Seorm. = ° 8,408
360
. SfIka dopmy.ia miIomii cermenTa 3 Kyromo 180°? J

ITomipryiimo.
e

Taykwuii cerMeHT — Ile IIiBKPYT, TOMY MOI0 ILJIOIIa JOPiBHIOE:

g T
2

wsj



MpaBunbHi MHOTOKYTHUKKW. [loBXWHa Kona. Mnowa kpyra

DlizHanTecsa 6inble J

1. CtapogaBHi rpeku Hamaranmcs nobyaysaTt LMPKYNEM i NiHiNKo kBaapar, piB-
HOBENUKMIA AaHOMY KPYrY, i B Takmin crnocié ToO4HO 0BYMCANTKL NoLLy Kpyra. 3agada
nictana Ha3By — kBagpartypa Kpyra.

OpvH i3 migxoniB OO pPO3B’A3yBaHHA L€l 3agadi
ob6paB linnokpaT 3 ocTpoBa Xioc (NiBAEHHA YacTuHA
Ereiicbkoro mops), akmn xuB y V CT. 0o H. e. 3agaydy
npo KBaapaTypy Kpyra BHEHUI HAMaraecs po3B’a3aTu,
BiALUYKOBYIOUYM KBagpaTypy cepnkis — @iryp, oome-
XEHUX ayramu geox Kin. HamnpocTiwi cepnku Nnno-
kpara L, i L, (MaJ1. 252) MOXHa OTpUMaTK, AKLLIO B NiB-
KOJ10 BAncaTu NPAMOKYTHUM TPUKYTHUK ABC i Ha 0ro
KaTeTax sk Ha fiaMeTpax nobynysaTu niskona. Y4eHui Man. 252
[LOBIB, LLIO M/OLLA ABOX CEPMKIB AOPIBHIOE NAOLL TPW-
KyTHUKa: S; +8; =S,z

N
.Ud
Q

HactynHa 3apaya, Ha oymky linnokpata, 6yna
HaNBANXYOIO 0O PO3B’A3aHHA NPobnemMn KBagpaTy-
pv kpyra. Y niBkosO BNUCaHO PIiBHOOIYHY TparneLijo
ABCD — nosioBUHY MPaBwuJiIbHOrO LWECTUKYTHMKA —
i Ha 1T TPbOX PIBHMX CTOPOHax NobyaoBaHO niBkona
(man. 258). Togj cyma noL, yTBOPEHUX TPbOX OOHA-
KOBUWX CEPMKiB PiBHOBEMKA MAOLL Tpanewir:

Slq +SLQ +SL3 =S, 450D

BN
&
Q
S

Man. 253

Lle Bnepwe B icTOpii Mmatematnukn 3a JOMNOMOIOI0 LIMPKYNS Ta NiHiikn Boanocs
nepeTBopuUTU Qirypy, 06MexeHy KpMBUMN AiHIIMW, HA PIBHOBEIMKY A NPAMONIHIAHY
oirypy. YuyeHunin cnogisaBcs, WO Te caMe MOXHa 3pobuTn 3 Kpyrom. Ane cnofiBaHHs
Oynn mapHuMK. HeMoXnunBiCTb PO3B’A3aTy 3aaady Npo KBaapaTtypy Kpyra 6yna noee-
neHa HanpukiHui XIX cT. Himeubknm matematnkom Kapnom JlinoaemaHom (1852-1939).

BHecok linnokpaTta OyB rigHO MOLHOBAHWIA — i CbOrOAHI BXMBAETLCA TEPMiH
«[innokpaToBi cepnku». Bupas «kBagpatypa Kpyra» B NOBCAKAEHHOMY XWUTTi O3Ha4ae,
O AaHy 3agavy, NpobaemMy po3B’a3aT HE MOXHA.

2. CnoBO «CeKTop» NOXOANTb Bif, NATUHCLKOIO Sector — TOW, Wo Biacikae. Cnoso
«CEerMeHT» TEX NaTUHCLKOro MOXOAXKEHHS 1 03Ha4YaE BiApi30K.

3. bBinoycoBa Bipa MNeTpiBHa (1906-1986) — kaHOu-
paTtka @isvko-maTeMaTtuyHUX Hayk, npodecopka, Bigoma
daxiByMHS B ranysi reoMeTpii Ta HaB4aHHA reoMeTpil. Xutrga i
TBOPYICTb Bipu NeTpiBHM HEPO3PMBHO NOB’A3aHi 3 KNiBCbk1M
LepXaBHUM yHiBepcuTeToM. [icna 3akiHYeHHs MexaHiko-ma- >
TemaTtnyHoro dakynetety (1932) i acnipaHTypm Ha kadenpi .
reoMeTpii BOHa 3aXMCTUIa KaHaMAATCbKY amucepTadiio (1941), ——
npautoBana goueHTom (3 1944), npodecopom (3 1970) ka- ’ R ’ \
denpu reomeTpii. YueHuua npodecopa b. A. Bykpeesa. Mae
yncneHHi Haropogu. [ligpy4yHunk «AHaniTmdyHa reomeTpis» @ S
B. IN. binoycogoi, I. I'. Inbila, O. IN. CepryHooi Ta B. . Kotno- /'04 °0Q7
BOI NepeBVAABaBCS AeKinbka pasiB i TpUBanuin 4ac 3aamias- 51noY
cs1 6a30BMM HaBYaJIbHUM NOCIOHMKOM O CTYAEHTIB MEXaHi-
KO-MaTEMATUYHMX, MaTEMATUYHUX Ta DI3UKO-MaTEMATUYHNX
dakynbTETIB YHiBEPCUTETIB YKpaiHW.
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l CNOBHUYOK

YKpainceKka | AHrailiceka/ Himenpka/ dpaHuy3sKa/
English Deutsch Francais
TJI0IIa area of Fliache aire du cercle
Kpyra a circle des Kreises

qr.orioncentr.com.ua/71tin

Mpurapaite ronoBHe J

. 3anuWwiTb i NOSACHITb GOPMYNY ANS 3HAXOOKEHHS NOLLi Kpyra.

LLlo Take cekTop; CermeHT?

. 3anuuiTb i NOSACHITb GOPMYNY AN 3HAXOOXKEHHS MJIOLLi KPYrOBOro cektopa.
MOACHITb, IK 3HANTW NAOLLY KPYroBOro CerMmeHTa.

VcHe TpeHyBaHHA |

O0uucIiTh:
1)(25:0,5+9:0,1-30)-0,01; 2)100:(0,5-80+6:0,1)—-1

Po3B'sxiTb 3apayi

796'. Yu nmpaBMJIBHO 3aIICaHO (DOPMYJIY AJIA 3HAXOMMKEHHS ILJIOIIL S Kpyra

paziycom R:
1) S =mr; 2) S =nR; 3) S = nR2?

797'. Yu npaBuUIbHO 3anncaHo (GopMyJIy AJA 3HAXOMMKEHHA ILJIOIIL S Kpyro-

BOTO ceKkTopa paziycom R, 110 BigmoBimae KyTy n°:

2 2_0o 2_o
1)S=TER : 2)S=an; 3)S:an?
180° 180° 360°

798°. HakpecJiTh K0JI0 Ta BUMipsiiTe iioro pagiyc. O0uuncaiTs oy Kpyra,

00MEeKeHOoro IOrM KOJIOM.

799°. SHalAiTH ILIOIY KPyra, pagiyc SKoro JOPiBHIOE:

1)4 cm; 2) 6 cm; 3) 9 cm.

800°. 3uaiifiTh IOy Kpyra, AKII0 HOoro AiaMeTp SJOPiBHIOE:

801°. SmaiiziTe pajgiyc Kpyra, ILIOIIa SKOI'O

IOPiBHIOE:
l l 1) 25t em?; 2) 9nem?;  3) 36w cm2.

1)100M; 2)12cm; 3) 16 cm.

802°. HakpeciTh KpyT, ILIOIA AKOI'O HOPiB- qr.orioncentr. .com.ua/VZW/'d

HIOE:
1) 4ncem?; 2)16mem?;  3) 497w em?.
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803°. S — muoma kpyra, Ri C — pagiyc i moBxxuna ioro KoJsia. Hakpecaits
y somuTi Tabauiio 29 i 3amoBHITS ii.
Tabauus 29

R (10 cm 3 cm 9,42 cm
C 20 cm 21 cM 127 cm 15,7 cm

S 251 cm? 9ncm?

804°. 3HaiigiTL JOBKUHY K0JIa, SKIIO ILIOIIA KPyra JOPiBHIOE:
1) 4 cm?; 2) m em?; 3) 81w cm2.

805°. Ak smiHMTBHCA MJIOIA KPyra, AKIIO M0oro pajiyc:
1) 36inmbmiuTH y 3 pasu; 2) SMEHITUTH Y 2 pasu; 3) 361abIuTu B 4 pasu?

806°. 3maiimiTe pamiyc xpyra, SKImo HOro ILJIOINA Ta JOBMKMHA KOJIA MAIOTh
OJHe 1 Te caMe UMCJIOBe 3HAUEHHS.

807°. SHaiifiTh ILJIOLIY Kpyra, AKIO JOBMKUHA MO0 K0Ja JOPiBHIOE:

1) tcm; 2) 67 cm; 3) 8m cm.

808°. CrtopoHa NpaBHJIBHOTO TPUKYTHHKA TOPiBHIOE 43 cm. 3HalOiTh
IIoILy Kpyra: 1) BIMCaHOro B Iieil TPUKYTHUK; 2) OIIUCAHOTO HABKOJIO
HBOTO.

809°. SBHaiiAiTh IOy KPyra, BIIMCAHOI'O Y KBaAPAT i OIIMCAHOI'O HABKOJIO

HBOTO, AKIIIO CTOPOHA KBaJpaTa JOPiBHIOE:
1) 10 cm; 2) 14 cwm; 3) 18 cm.

810°. 3uaiifiTh IJIOIIY KPyTa, SIKI0 CTOPOHU BIIMCAHOTO B HHOT'O IIPAMOKYT-
HUKAa JOPiBHIOIOTh:
1)6cmi8cm; 2)10cmi 24 cm; 3)12cmil6 cm.

811°. CTtopoHa HPaBUJBHOIO IIECTUKYTHHUKA AOpiBHIoe 12 cm. 3HaimgiTh
ILJIOITY Kpyra: 1) BIucaHoro B el IMeCTUKYTHUK; 2) OINCaHOTO HaBKO-

JIO HBOTO.

812°. 3uaiigiTs mI0IYy ceKTopa Kpyra paiiy- EHAE

E coM 6 cM, AKIIO BiAIOBIAHMIH IbOMY CEK- -

l ] TOPY HEHTPAJbHUN Ky T JOPiBHIOE: = _
1) 10°; 2)20°; 3)100°. b

qr.orioncentr.com.ua/waulLT
813°. 3HaiimiTh WJIOIIY ceKTopa Kpyra pami-

m] ycom 18 cmM, AKIIO Ayra ceKkTopa AOpiB-
Hioe: 1) 2nem; 2) bnem; 3) 8wem.
814°, 3HaiifiTh MJIOIY KPYTrOBOI'O CEMEHTa, SKII0 pajiyc Koja JopiBHIOE R,
a myra mictuth: 1) 30°; 2)45°; 3)120° 4)270°; 5)320°.

815°. 3HaiiTh IJIOI[Y KPYTOBOT'O CEIMEHTAa, AKIIO Paaiyc KoJia JopiBHIOE R,
a gyra mictuts: 1) 90°; 2) 60°.
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816.

817.

818.

819.

820.
821.
822.
823.
824.

825.

826.

827.

828.

160 ]

JoBemiTh, 1o IOy Kpyra MosKHa O0UYHCIIOBATH 32 (DOPMYJIaMuU:

2 2
1 s="2. 2)5=Cp, 3 5=
4 2 A

JoBemiTh, 10 MOBKUHY KOJAa MOKHA OOUHMCIIOBATH 3a (POpMYJIOIO:
C=2nS, ne S — mioma Kpyra.

IIlo G6inpmre — maomia Kpyra, moOyZoOBaHOTO Ha BiApisKy a AK Ha
miameTpi, UM mJoIIa IMiBKpyra, mMoOyIOBAaHOTO Ha BiApisKky 2a AK Ha
miameTpi?

Y ckigbKM pasis mioilra miBKpyra pamgiycom R 6ijbIna 3a CyMy IIJIOIIT
. . . R
IBOX IIiBKPYTiB 3 pagiycamMmu E?

Y npaBuIbHUI TPUKYTHUK BINCAHO KOJIO, 1 HABKOJIO IILOT'0 TPUKYTHH-
Ka ommcaHo KO0J10. SIKa 3aJIe)KHiCTh MiK ILJIOIaMu KPYTiB, 00MesKeHuX
YKa3aHuMHU KoJaMu?

3HaUmiTL JiamMeTp Kpyra, AKIIT0 HOro mjoIa JOPiBHIOE:
1) cymi momr 1BoxX KPyriB 3 pagiycamu 3 cMm i 4 cm;
2) pisHuUIi mioIy ABoX KpyriB 3 pagiycamu 10 cm i 8 cm.

SHAUIITH ILJIOMIi KPYTiB, OIIMCAHOTO HABKOJIO IIPAaBUJILHOTO TPUKYTHHU-
Ka i BIMCAaHOTO B HHOT'0, AKIIO ILJIOIa TPUKYTHUKA JOPiBHIOE:

1) 1243 cm?;  2) 343 cm?.

3HAHUAITH IOl KPYTiB, OMMCAHOTO HAaBKOJIO KBaJpaTa i BIIMCAHOTO
B HBOT'O, AKIIO IIJIOIIIA KBaapaTa JOPiBHIOE:
1) 16 cm?; 2) 36 cm?.

3HaNAiTh BiIHOIIIEHHSA ILJIOII BIIMCAHOTO I ONMCAHOT0 KPYTiB:
1) o1 IpaBUMJIBHOTO TPUKYTHUKA; 2) IJd KBagpaTa;
3) A MPaBUILHOTO IIIeCTUKYTHUKA.

Pagiycu gBOX KiJ 3i CIIiJIBHUM LIEHTPOM OPiB-

HIOIOTH R i r (man. 254). Busenite dopmymy

IJ O0OYMCJEHHS IIJIONIi KiJbIldg, 00MesKeHoro '
IIUMHU KOJIaMH.

SHAUAITH IJIOMTY KiJIbIlA, 00MeKeHOTo JBOMA

KoJIaMU 3i CHiJIBHUM IIeHTPOM, AKIIO pajiycu

KiJ TOpPiBHIOIOTH:

1)2cmi8cm; 2)4,6 cmibH,4 cm. Maut. 254

Bcepenuni ganoro kpyra mpoBeieHO KOJIO, SKe
IiJUTH MOTO0 IOy HaBIIij. SHAUIITE pagiyc IIbOT0 KoJa.

IInomia cexTopa Kpyra pagiycom R mopiBuioe S. S3HAHAITH IEHTPATD-
HHUH KYT CeKTOpa, AKIIO:
1)R=3cm, S=4ncm?; 2) R=10cm, S = 20m cm2.
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829. Ilnoma cekTopa AOPiBHIOE S, a IeHTPAILHUN KYT, 1[0 BiAIIOBiga€ 11bO-
MY CEKTOPY, AOPiBHIOE n°. SHAUAITH pajiyc Kpyra, AKIIO0:
1) S =25cm?, n°=18°%
2) S =14 cm?, n® = 45°.

830. [ToBeiTh, 110 ILJIOILY CEKTOPA MOKHA OOUHMCIIOBATH 3a (DOPMYJIOIO:
IR .
S= = ne l — myra cekropa; R — paniyc kpyra.

831. Ha manrorkax 255 i 256 300paskeHo BIucanuii y KOJIo i onIucaHuii Ha-
BKOJIO KO0JIA IPaBUJIBHUI TPUKYTHUK. SHAUAITE IJIoIli 3a)apboBaHUX
yacTUH (iryp, AKII0 pagiyc KoJja gopisHioe R.

A

Man. 255 Man. 256

832. Ha maamoaKax 257 i 258 300paskeHO BIMCAHUHM y KOJIO I OIMCAHUI
. HaBKOJIO KOJIa IPABUJIbHUYN YOTUPUKYTHUK . SHAHAIITE ILIOII 3aap0o-
BaHUX YacTUH Qiryp, SKIO pajiyc KoJa gopiBuioe R.

Man. 257 Man. 258

833", HaBKoJsi0o Kpyra, ILIOIIa SKOTO OOpiBHIOE S,
ommcaHo pomo6 i3 kKyrom 30°. 3HANAITH MJIOITY
bOro pomoba. =
834”. 1. HaBKOJIO IPAaBUJIBHOI'O TPUKYTHUKA 3 ILIO-
1ero0 @ OmMcaHo KOJO, i B el caMuil TPUKYT-
HUK BIMcaHO Kojo (Maja. 259). SuaiigiTe mio- v

Ty KiJTbIld, 0OOMeXKeHOTO UMY KOJIaMU.
2. V¥YsarajabHiITHL B3ajauy AJA IIPABUILHOTO
n-KyTHHUKA 1 pO3B’AXKiTh ii. Mas. 259
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835*.

836*.

837*.

L

Y Kinbmi, yrBOpeHOMY ABOMAa KOJIAMHU 3i CIILJIBHHM IIeHTPOM, XOpza
O1JIBIIIOrO K0JIA, III0 JOTUKAETHCA O MEHIIIOTO K0Ja, JOPiBHIOE m. 3Ha-
UOITH ILJIONTY KiJIbITA.

Hyra cermenTa mictutb 120°, a ii foB:kuHA KopiBHIOE /. 3HANAITH I1JI0-

Ty Kpyra, BINCAHOTO B €M CEIMEHT.

Y Kpyrosuii ceKTop i3 meHTpadbHUM KyToM 60° BIMcaHO KOJIO pagiy-
com r (man. 260). 3HaAWAITL BiAHOIIIEHHSA MJIOII CeKTOpa M0 ILJIOIIL
Kpyra, o0MeKeHOT0 IIUM KOJIOM.

B

/A,

<7

838*.

839*.

R A
Man. 260 Man. 261 Man. 262
Tpu Koja pamiycom R MOmapHO JOTHMKAaOThCA 30BHI (Mana. 261). 06-

YUCJiTH MJIOIY « KPUBOJiIHIMHOTO TPUKYTHUKA» , 00MEKEeHOT0 AyraMu
nuXx Kij.

Ha xoxxmiii cTopoHi KBagpaTa 3aBIOBKKM 4 30BHI HBOTO IIOOyIOBa-
HO MiBKOJIO, i HABKOJIO KBaJpaTa onucaHo KoJo (Maj. 262). 3uaimiTs
cymy miolr 3a)apboBaHUX CEePIKiB.

MpoABiTb KOMNETEHTHICTb ]

840. Isi BomoupoBinHi TpyOHU 3 HiameTpaMu

841.

842. fxoi ToBIMIMHU Iap HOTPiOHO BHATU 3 KPYIJIOTO MiHOTO APOTY,

6 cM i 8 cM mOTPiOHO 3aMiHUTH OTHi€IO
TPYy0OI0 3 TAKOK CAMOIO IPOIIYCKHOIO
3maTHicTIO. 3HAWAITE Jgiamerp Iriel
TPyOu.

OO6UMCIiTh MJIOITY IMOMEePeduHOTo mepe-
pisy mepeBa, SKIIMO #oro ob6xBar (mo-
BJKMHA K0JIa) JOPiBHIOE:

1)90cm; 2)1,5m.

1110 Mae IOy mepepisy 314 mm?2, 11106 ApiT IPOXOAUB KPisk OTBip
miamerpom 18,5 Mmm?

162]
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843. IlonmepeunuM Iepepi3oM 3aroToBKM € Kpyr 3 giamerpom 30 M.

ITiciss oOpoOKM 3aTOTOBKY ii MOMIEePeUHNM IIePEepPisoM cTae KBagparT
3i ctoponor 20 mM. ARl BiACOTOK CTAHOBJIATE BiIX0oau MeTary?

844. HaBKoJIO KPYIJIOl KJIYyMOU € HOPisKKa, IM0 HMPUJIATaE A0 KIyMOU.

HoB:xrHAa 30BHIIIIHLOTO KOJIa JOPisKKH HOopiBHIOE 25 M, a ii mim-
puma — 0,5 m. AKuii 06’eM micKy mOTPi6HO BUKOPUCTATH, ITO0
IIOCUIIATH HUM OOPIMKKY, AKINO Ha 1 M? HOPiMKKM BUTpavyarTh
0,8 am2 micky?

MEPEBIPTE, AK 3ACBOINN MATEPIAJ PO3INY 4

KOHTPOJIbHI SAINMUTAHHA

1. ToACHITb, 9K onmucaTtn KO0 HaBKOJIO NMPaBWIIBHONO MHOMOKYTHMKA Ta $iK BrvcaTtu
B HbOIo KOJ10.

WN

. Busegjite popmynn ang paniycis BMMcaHoro i onmcaHoro Kin npasuiibHOro n-KyTHUKA.
. MosicHITb, 9k NO6yAyBaTV NPABUNALHUIA LUECTUKYTHUK, TOUKYTHUK | HOTUPUKYTHUK.

4. TIoACHITb, YHOMY BiQHOLLEHHS OOBXVHM KONa A0 MOro giameTtpa OgHe W Te came AJist
KOXHOro Kona.

5. 3a skoio GopMysio 00UYNCIOTb JOBXMHY KONa; AOBXUHY Ayry Kona?

o

. 3anuLwiTb i NOACHITL GOpPMYNY AN 0OUMCNEHHS NMOLLI Kpyra; KpyroBOro cekropa.

7. TIoACHITb, K 3HANTU NNOLLLYY KPYrOBOrO CEerMeHTa.

TECTOBI SABOAHHYA

YBaxHO npoyuTanTe 3agadi Ta 3HanAiTb cepen 3anpornoHOBaAHMX BignoBiaen npa-
BUNbHY. 1N BUKOHAHHA TeCTy NOTPi6HO 10-15 xB.

1°.

2°.

5%,

3HaUIiThL KYT IPaBUILHOTO N-KYTHUKA, AKIIO 1 = 6.

A. 100. B.110°. B. 120°. I.90.
3HalmiTL pagiyc KoJa, ToBKUHA AKOro gopiBHIoe 207 cM.
A. 5cm. B.15 cm. B. 20 c™. I'.10 cm™m.

. BHAIIITEL JOBXKUHY K0JIa, SKIIO0 ILJIoIa Kpyra fopisaioe 16w cm?.
A. 67 cMm. B. 107 cMm.
B. 121 cMm. I'. 87 cm.

. S3HAUOITh OOBMKUHY AyrH Koja pamiycom 9 cm, 1o BigmoBizae IeH-
TpadbHOMY KyTy 20°.
A. 47 cm. B. 27 cm. B. 7 cwM. T. 6 cmMm.
SHaNIIiTE pagiyc KoJia, BINCAHOTO B IPABUJIbHUM MIECTUKYTHUK , AKII[O
paziyc omrcaHOro KoJja JOPiBHIOE 83 cwm.
A. 8 cm. B. 24 cm.

B. 10 cm. I'. 12 cm.
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FTEOMETPUYHI NEPETBOPEHHA

Y po3gini gizHaeTecb:
" L0 TaKe NEPEMILLEHHS Ta SKi MOro BNaCTUBOCTI;
* NPO CUMETPIIO BiAHOCHO TOYKW Ta NPSIMOI, MOBOPOT, NapasiefibHe NepeHEeCeHHs
Ta NpOo X 3aCTOCYBaHHS B NPMPOA|, TEXHIL|, apXiTEKTYPi;
" 110 Take NepeTBOPEeHHs NoaibHOCTI Ta ki NOro BNacTUBOCTI;
" 9K 3aCTOCOBYBATN BMBYEHI O3HAYEHHS Ta BNACTUBOCTI HA NPaKTULi Ny PO3B’a-
3yBaHHi 3aga4

§ 13. MEPEMIWEHHA. NAPANENbHE NEPEHECEHHA

1. lWo Take nepemil,eHHSs

CuTtyauia. Y4HiBCTBO 9-A knacy rotyeTbcs 4o sp-
MapKy. BOHU Xx04yTb CTBOPUTU KPacuBUn peKnaMmHUin
nnakart i3 Bi3epyHkOM. [lndanHep Hagicnas iM OOMH
0a30BuUIA eNeMeHT Bi3epyHKa, a TakoX CXeMy BCbOrO
nnakarta. Ane enemMeHT HagicnaHum nuiie oauvH, a Ha
nnakaTi Moro NnoTpibHO BiATBOPMTY Kiflbka pasis, W00
oTpuMaTK NOTPIOHWI Bi3epyHOK. ManioBaHHS OKpeMo
KOXHOro enemeHTa 3ammMe 6arato 4acy i Moxe npu-
3BECTU 00 HETOYHOCTEN.

gr.orioncentr.com.ua/Dx2WT

SAK IBUAKO 1 TOUHO 3aBEPIIUTH JeKOPYBAHHS IIJIaKaTa? J

3a IOmoMOroIo nepeMimieHHsI 6a30BOr0 eJIeMeHTa
BisepyHKaA.

IToguBiThcsa HaA MarOHOK 263. KoHYy TOUKY ImiBKOJAa 3MiCTUIN TaK, IO
onep:kaau Bimpisok. 'oBopsaTh, 110 MiBKOJIO BigoOpasuiu Ha Biapizoxk. Mox-
Ha TAKOK CKasaTwH, IO BipiBOK yTBOPHUBCA 3 IMiBKOJa B pe3yJbTaTi reome-
TPUYHOTO IepeTBOopeHHA. [laai KOpoTKO OyAeMO TOBOPUTHU: IIEPETBOPEHHSA.
3posymiso, 110 JaHe mepeTBOPeHH He 30epirae BifcTaHb MiK TOUKAMU ITUX
diryp: X'Y' # XY.

IlepeTBOpPEHHA, TOJZaHe HA MaTIOHKY 264, 3a sKoro (¢irypa F Bimobpaka-
eThesa y pirypy F', e ocobauBuM. Boro 30epirae Bigcranb MisK BiAmmoBigHUMHI
ToukaMu (piryp. Byab-aki aBi Touku X i Y ¢irypu F nepexonsaTs y Touku X'
iY' dirypu F' rak, mo X'Y' = XY. Take mepeTBOPeHHS € IIePEeMiIlleHHAM.

3anam’ataunre!

I
I'eomeTpuuyHe NepeTBOPEeHHS HA3MBAECTHCA NnepemMilleHHAM, AKILO
BOHO 30epirae BimcTaHb Mik TOUKaMH.
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Man. 263

Man. 264

X X'
- _>_
‘)—

Man. 265

\ Ha maniounky 265 mesake mepeTBOPeHHS IEePEBOIUTH
Jame KOJIO B K0JIO iHITToro pagiyca. Yu e 1e mepeTBo-

PeHHs mepeMinteHHAM ?

HuMu Toukammu: OX #0'X’.

|Hi, 00 BOHO He 30epirae BifcTamb MiXK BimOBiz-

2. BnacTuBOCTI Nnepemill,eHHs

\ Axi BiracTuBOCTi Mae nepeMimerHA?
\«

{ Ix momamo B Ta6aumi 30.

Tabauysa 30

IIepemimenna

Baacrusocri

B’ a'
C!

Toukwu, 1110 J€XKATh HA IPAMiH,
mepexonATh Y TOUKH, II10 JIeIKATh
Ha IIpAMiii.

36epiraeTbes MOPALOK B3AEMHOI'O
PO3MIiIIIeHH TOUOK Ha MPSIMiii.

IIpsaMa mepexoauTsb y IPamMy
(a B a'), 1poMiHb — y IPOMiHbB.

Bigpisok nepexoauts y piBHUHA
oMy BipisoK:

A'B'=AB, B'C'=BC,A'C'=AC.
KyT mepexoauts y piBuuii itomy
KYT:

/A'= /A, /B'= /B, /C'= ZC.
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Yu mepeBOAUTH IepeMillleHHA O0yAb-AKY Qirypy
B piBHY i1 Qirypy?

[ Tax.

ToMmy HOHATTA «PiBHI (hirypu» MoKHA BUSHAUUTH 34 JOIIOMOIOIO IOHAT-
TS «IePEeMillleHHS » .

3anam’Araitte!

ABi ¢irypu Ha3MBaIOTHCA Pi6HUMU, AKII0 BOHU IEPEBOIATHCS IMepe-
MillleHHAM OTHA B OJTHY.

N Yomy 3a ZOIIOMOTOIO IIEPEeMill[eHHI MOKHA IIIBUIAKO
| 3aBepIINUTH AeKOPYBaHHA IJIaKaTa B CUTyallii, pos-
TJISTHYTil HA mouaTKy maparpada?

Tomy, IO IEPEeMIiIlleHHS IIePEeBOAUTL OYAb-AKY
dirypy B piBHY it irypy.

3. MapanenbHe NepeHeCceHHs

IToguBiThca Ha MasoHOK 266. KoxxXHY TOU-
Ky ¢irypu F 3micTuiu B OTHOMY I TOMY CAMO-
My HaIpAMKY (Y3I0BK IMapajeIlbHUX IPAMUX

B!
XX', AA', BB'...) Ha ogHY I Ty caMy BicTaHb
(XX' = AA’' = BB'...). Opep:xanu ¢irypy F'. , el
ToBopsarTs, 110 ¢irypa F nepeiiniia y girypy F’
YHACJIiIOK ITapaJieIbHOTO IepeHeceHHs Ha BeK- B

Top XX'. X Man. 266

3anam’ataute!

IIepeTBOpeHHS, 3a AKOTO BCi TOUKHU (hirypu 3MinIyrOThCA B OTHOMY
i TOMYy caMOMy HanpPsSMKY W Ha OmHY # Ty caMy BigcTaHb, HAa3UBaIlOTh
napaneivHum nepeHeceHHaAMm.

N .
., Yu e mapajenbHe IIepeHeCeHHs IepPeMileHHIM ?

Bigmosins mae Teopema.
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3anam’atante!

Teopema (BaacTUBiCTh apaieILHOTO IEePEHECEeHHS)
IIapanenpHe mepeHeCeHHS € IepPeMillleHHAM.

JlaHo: IepeTBOPeHHS, 110 € TapajeJbHUM IIePeHeCeHHAM.

JloBecTu: JaHe IePETBOPEHHSA € IePEeMiIlleHHAM.

NNosenenns. Hexat X i Y — naBi moBinbHi
Touku (¢irypu F (man. 267). [TapanenbHe mepe- Y. Y’
HeceHHs mepeBoAuTh iX y Touku X' i Y' diry-
pu F'. oBexemo, mo X'Y' = XY. 3a o3HaueH-
HAM HapajieIbHOTO ImepeHecenus, XX =YY'i
XX'| YY'. Toni worupuryraux XYY'X' — ma- . X'
panesorpaM (3a O03HaKOI0). ¥ IapaJjiejorpami
OPOTHUJIEKHI cTOpOoHU piBHI, oT:ke, X'Y' = XY.
(Bunagmox, xkosu piBHi Bigpisku XX'i YY' Je-
JKaTh Ha ONHiN NPAMil, pO3TJISHLBTE CAMOCTIiHO.)

Y

Man. 267

HACJIIJOK 1. IlapajensHe IepeHEeCeHHA MAa€ BCi BJIaCTHUBOCTI mepe-
MillleHH4.

HACJIIJOK 2. Ilpu mapajeibHOMY IIepeHEeCeHHi MpAMa MepexoauTh
y mapaJieJbHYy il mpaMy ado cama B ce0e.

CupaBgi, mapajyieJbHICTh IPAMUX BUILIMBAE 3 IMApajeLbHOCTI BiApisKiB
XY i X'Y' (man. 267). fAxkimo »x mpsaMa mapaJiejibHa BeKTOPY HapajieIbHOTO
IepeHeceHHsd, TO KOXKHA TOYKAa IIPSAMOI IIePeXoquTh V TOUKY IIiel caMol mps-
Moi, a cama IIpsMa mepexoquTh cama B cebe.

m Illo6 nmo6yayBaTi Tourky X', y Ky mepe-
XOJIUTH TOUYKa X IIPU NapaieJbHOMY IIe-

X/ /X'

peHeceHHi Ha BeKTOp AA', cKopucraii-

Tecsl HaciximkoM 2 i mpoBemiTh mapa-

JeJIBHI IPSMi TAaK, IK MOKAa3aHO HAa Ma- ‘A /A
JIOHKY 268. Man. 268

\ Yu icHye mmapaJjieabHe IepeHeceHHA, 3a AKOT0 OHA CTO-
poHa TPUKYTHUKA MEePEXOIUTD B iHIITY TOTO CTOPOHY ?
N\

He icnaye.
| S

Cuopasni, mpu mapajieIbHOMY IIepeHeCceHHi mpAMa IIepeXOomuTh y mapa-
JIeJbHY ¥l IPAMY, a B TPUKYTHUKY CTOPOHU He MOKYTh OyTH ITapajaeIbHUMU.

3apava |V piBHOOGiIUHI# Tpamernii roctpuii KyT gopisHioe 60°. JloBeaiTh, 10
O0iuHa cTopoHa Tparerii fopiBHIOE PidHUII i1 OCHOB.
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P0o3B’A3aHHA | Hexait a, b — ocHoBH, ¢ — GiuHa B » C
cTopoHa piBHOOiIuHOI Tpamemii (masi. 269). Hose-
Iemo, 110 ¢ = a — b. Bukonaemo mapaJiejbHe IIie-
peHeceHHs Tak, 1100 Touka B 6iumoi ctoponu AB
nepetimyia B Touky C. Toxi Touka A mepeiime B
Touky K. OcKinbKU IapajejbHe IepeHeceHHs €
mepeMillleHHsIM, TO BOHO II€PEeBOAUTH KYT Y PiB- Man. 269
Huit tomy KyT. OToke, /DKC = Z/KAB = 60°. Toxi
AKCD — piBHOCTOpOHHiN i KD = c.

3 iummoro 60oky, KD =AD —AK =AD - BC=a—b. Maemo: c =a — b.

\ e 3aCTOCOBYIOTH mapaJielibHe IMePeHeCeHH s
Ha MPaKTUI?

Hanmpuraazn, y MucTemnTsi.

ITapanenbHe IepeHeceHHA MAJIOHKIB (BOHM OJHAKOBI i mepioguyHO II0-
BTOPIOIOTHCS) € Ha BUINMBKAX, IIajepax, TKaHWHAX, MapKeTHi# mimmosi,
opuamenTax. Ha maniorkax 270—-272 momaHo opHaMEeHTH HA CTAPOBUHHIM
rpenbKii Basi (mas. 270), BiTpamxi B cobopi Ilapusbkoi Boromarepi (Ppan-
misa, CepenaboBiuua) (man. 271), Ha crimi mamamy [Hapia B Cysax ([aBua
Ilepcia) (mamn. 272).

Man. 270 Man. 271

AisHaiiteca 6inbwe J

1. [laBaiTe NOMipKyeEMO Haf MOHATTAM «BigoOpaXkeH-
HS iryp».

Hexanm k i k' — pBa kona 3i cnifbHUM UeHTpoM O
(man. 273). BBaxatnmMmemo, Lo KOXHi To4ui X nepLioro
Kona Bignosigae Touka X' Apyroro, 9ka 1eXXnTb Ha Npome-
Hi OX. MNMpn LbOMY KOXHA TO4Ka APYroro Kona nocTasfieHa
Yy BiANOBIOHICTb OesaKiNn To4ui nepworo kKona. Kpim toro,
Pi3HMM TO4YKaMm NEepLLOro Kona BignoBigaTb Pi3HI TOYKK
npyroro kona. Mu ogepxann BigoOpaXxeHHsa kona k Ha
KOJIO E'.

BigobpaxeHHam ¢irypu F Ha F’' Ha3nBaloTb Taky Bif- Man. 273
MoBIOHICTb, 3a SKOI:

1) KOXHI TouLi dirypw F Bignosigae nesHa To4ka oirypu F';
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2) koXHa To4yka ¢irypu F' nocTaBsieHa y BignoBigHiCTb Aeskin Touui dirypu F;

3) pi3HUM Toukam ¢irypu F BignoBigaoTb PisHi Touku dirypu F'.

Yn KoxHa BiANOBIAHICTb MiX Toukamu diryp 6yae BigobpaxeHHsaM Lmx diryp? Hi.
Ha manioHky 274 306paxeHo Bigpiskun AB i CD.

KoxHin To4ui X Bigpiska AB noCTaBfeHO Yy Bigmno- A

BiOHICTb OCHOBY X' nepneHaukynsapa, npoBeOEeHOro .’\'X\B
3 To4kn X po Bigpidka CD. [105CHIiTb, YOMY 3aJaHa BifJ- ! !
NMoBiOHICTb HEe Oyae BiooOpaxeHHaAM Bigpiska AB Ha ; | .
BipI30K CD. Lo !

2. 3Ha4yHMIN BHECOK Y PO3BUTOK LUKISIbHOT reoMeTpil : : !
3p0o6UB BiAOMUI YKPAIHCLKNI MaTeMaTuk CeMeHOoBUY — .
Onekcanpp PepopoBuu (1920-2009), Akuii Npo- CMKA X B D
MLLOB LUNAX Bif, YUYNTENSA MATEMATUKMN CifIbCbKOI LLIKON Man. 274

0o npodecopa, 3asigysada kadegpun reomeTpii Ta me-

TOOVKN BUKNAO@HHSA MaTeMaTukn Yepkacbkoro nep-

iHCTUTYTY. HaykoBi iHTepecn O. ®@. CemeHoBnya hopmy-
BasMCs nig, BNAMBOM BUOATHUX NeAaroriB Ta neaarornHb
A. M. ®iwep, C. O. 9dHoBcbkoi, A. M. Konmoropoga.
Y 1949 p. O. ®. CeMEHOBMY 3axXUCTUB AMCEPTALiIO Ha
TeMy «[1poO YNCNEHHS TOYOK», | MOro Nogasnblua HaykoBa
nisnbHicTb Byna noB’a3aHa 3 reomeTpielo Ta ii Bukna- O - T
OaHHAM. TBopYuiA JOPOOOK YYEHOrO0 CTAHOBUTH MOHAn, ‘%\f_ < <§

150 npaub, cepen 9Kux KHUrm 3 NPOEKTUBHOI FreOMETPIl Ta 04 (8\0
OCHOB reoMeTpii, HaBYasbHi 1 METOAMYHI NOCIOHNKM oNs /V,QP CE\‘]\
BYMTENLCTBA Ta YYHIBCTBA. BiH 0QVH 3 aBTOPIB LUKINLHUX
nigpyyHuKiB 3 reomeTpii 60—70-x pokiB XX CT.
‘ CNOBHUYOK |
r '
5% E] ‘ YkpaiaceKa | AHrIailiceka/ Himenpka / dpaHy3sKa/
English Deutsch Francais
= mepemi- displace- | Verschiebung, f| translation

IIeHHA ment

gr.orioncentr.com.ua/DASLe

MNpurapaite ronoBHe J

ahop=

@

flke nepeTBOPEHHS HA3NBAETLCS NEPEMILLEHHAM?

Y aki dirypu nepexogsTb nig v4ac nepeMileHHs NPsMi, NPOMEHI, Biapi3kn 1 KyTtn?
7AKi ABi pirypn Ha3nBaTLCS PIBHUMN?

flke NnepeTBOPEHHS HA3MBaIOTb NapanenbHMM NEPEHECEHHAM?

MosACHITb, YHOMY NMpK NapanenbHOMY NEPEHECEHHI NPsiMa NePexoauTb y napanenbHy i
npsmy abo cama B cebe.

HasBiTb BNACTMBOCTI NapasnenbHOro NEPEHECEHHS.
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YcHe TpEHyBaHHﬂJ

O0uunCIiTh:
1) 30 + 42 - 20; 52+ 120+ 41; 58 + 242 — 600;
2)92 + 108 - 200; 111 + 301 + 50; 188 + 212 + 59.

Po3B’sxiTh 3apaui

845'.

846'.

847'.

848'.

849'.

Yu npaBUJIBHO, IO IIEPEeMIilIleHHS:
1) me 30epirae BimcTaHi Misk TOUKaMu;
2) 30epirae Bigcrani Mixk Toukamum?

Yu mpaBUJIBHO, IO IIPW HEPEeMillleHHi TOYKM, IO JeKaTh Ha ONHil
OpAMiii, IepPexXoaATh Y TOUKN:

1) 1110 He JIesKaTh HA OAHIN IPAMii;

2) 1110 JeKaTh Ha OHIN npAMii?

Ywu npaBUJIBHO, ITIO IPU IIEPEMIIeHH] TOPALOK TOUOK HA IPAMIiH:
1) He 30epiraerncs;
2) sbepiraernca?

Yu npaBUJIBHO, IO IIPY IIEPEMINIeHH] IpPAMa IePeXOAUTh V:

1) BigpisoK;

2) IpOMiHBb;

3) mpamy;

4) kyT?

Yu npaBuUIbHO, 1110 Girypu, AKi cyMimniaoTbcsa Ipu nepeMiieHHi, €:
1) HepiBHUMMY;

2) piBHUMU?

850'. Ha axkomy 3 maJoHKiB 275, a — 8, 300paskeHo nmapajejlbHe IepeHeceH-
Hs, 110 TepeBoauTh TPUKYTHUK ABC B TpukyTHUK A'B'C'?
A C’
C C'
B’ C’ C B’ A
B C B A A B
B A
A
a 0 8

170]
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851°. IleperBopeHHA MepeBOAuUTb TPUKYTHUK ABC y TpukytHuxk A'B'C’
(manm. 276). YUu e 1e mepeTBopeHHA mHepeMimenuam? Bigmosiab

TIOACHITH.
B
3cMm 3cm
A 4dcm
B
4cm 4 cm

Man. 276 Man. 277

852°., Ha maurrouky 277 repeMillieHHA IIepPeBo-
IUTL Bimpisox AB y Biapisox CD.
LJ 1.V aKi TouKku mepexogAaTh TOUKu X iY
OpHU IILOMY IIepeMileHHi?
2.V aki pirypu nepexogars Biapisku AX i XY?

3. Yu piBmi Bimpiskn AX iCX', XY iX'Y', BYiDY'?
Bignosiab mosicHITE.

gr.orioncentr.com.ua/hlQuT

8583°. Yu icHye mepeMillieHHs, SKe IePeBOIUTE Biapidok AB y Biapisok CD,
SAKIIO:
1)AB=4cm,CD=6c¢cm; 2)AB=5cm,CD=5cm?

854°. Ilepemimennsa nepesoautsb Qirypy F y ¢irypy F'. Uu pisni ¢pirypu Fi F'?

855°. Ilepemimienusa mepeBoauTh Bifgpisoxk AB y Bigpisox A'B'. fAxwuii is
3aIlCiB IPaBUJIbHUI:
1)AB>A'B'; 2)AB=A'B'; 3)AB<A'B?

856°. Iamo Bimpisok ABiTouky M, 1110 He JIeXKUTH Ha IpaMiit AB. BukoHnaii-
Te apaJieJibHe ITepeHeceH A Bipiska AB Tak, m1o0:
1) Touka A mepeiiniiaa B TOUKy M;
2) rouka B mepeiimniia B TOUKy M;
3) cepenuua Bigpiska AB mepeiiniia B Touky M.

B

857°. IIpu napajieJbHOMY IIepeHeCeHHi TouKa A mepe-
XOoAuTh ¥ TouKy B (man. 278). 3a KiriTuakaMu A
nobyayiiTe Touky D, y AKY mepexoauTh Touka C
IIpH IIbOMY IIapaJieIbHOMY IIePeHeCeHHi.

C

858°. Hu moike mpsMa OpU HapajieIbHOMY IlepeHe-
CeHHi mmepeiiTu cama B cebe? Mar. 278
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859°.

860°.

861°.

862°.

863°.

864°.

865.

866.

867.

172 ]

Ywu icHye mapaJiesibHe IlepeHeceHHsd, 3a
SIKOTO:

1) ogHa 3i CTOpPiH IPAMOKYTHHKA IIepe-
XOJUTDH B iHIITY 10TO CTOPOHY;

2) ogHa CTOpPOHA TPUKYTHHKA IIEPEXOIUTL B iHIIY HOTO
CTOPOHY?

qr.orioncentr.com.ua/co4Yu

Haxkpeciaits npamokytHuk ABCD. Bukonaiite mapaJjejibHe IepeHe-
CeHHA I[FOT0 MPIMOKYTHUKA TaK, 100:

1) Touka A nepeiinia B TOury C;

2) touxka D nepeiiniia B TOURKy A;

3) Tourka A mepeiinuia B TOUKy B.

3a KJIiTHHKaMu no0yayiTe Qirypy, y AKy mepe-
XOOUTh TPUKYTHUK ABC (Man. 279) npu mapa- B
JeJIbHOMY IIepeHEeCeHHi, 1110 ITePeBOAUTh:
1) tourky A B Touky C;
2) Trouky C B TOuRy B.

A Cc

Bigpisku AB i CD — piBHi. ¥ KoMy BUIAAKY
icHye mapajiebHe II€epEeHEeCeHHs, IO IIepeBo- Man. 279
IUTh OAWH i3 UX BiApiskiB y inrmmii?

ITozuaure Touku A, B i C. IIo6yayiiTe TOUKY, V AKY IEPEXOIUTH TOU-
Ka A 1Ipu nmapaJjeabHOMY IIepeHeceHHi, 1110 IePeBOIUTD:

1) Touky B B TOuKy C;

2) roury C B TOuKy B.

PosrinaubTe nBa BUNIaqKMU:

a) Touka C JIe;KUTh HA IpAMii AB;

0) Touka C He JeXKUTH Ha IpAMiit AB.

BukonatiTe mapajsesbHe IepeHECEHHS IaHOTO KoJia TakK, 1006 HOoTo
neHTp O nmepeiInos y gany Touky O, .

Yu icuye nmepemitenns, 1o nepeBoautb AABC y AA'B'C', akio:
1) ZA=110°, £LB' = 120°;

2) ZC = 20°, LA' = 60°;

3)AC=6cm,A'B'=B'C' =3 cm?

Yu piBHIi 1Ba KBagpaTH, SKIIO:
1) piBHi ixui giaronaii;
2) piBHi ixHi nepumeTpu?

Yu piBHi 1Ba IPAMOKYTHUKHU, SIKIITO:
1) piBHi ixui giaronasi;
2) piBHi ixHi nepumeTpu?


http://qr.orioncentr.com.ua/co4Yu
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868

869

870

871.

872.

873.

874.

875.

. ¥ kpysi 3 meaTpom O nmposegeno giamerpu AB i CD. fka ¢irypa pisHa

YacTUHI Kpyra:
1) AOC; 2)AOD?

. JIBi yacTuHm, 3 AKUX CcKJamaeTbcsa Qirypa F, BizmoBigHO piBHI ABOM
YacTHHAM, 3 AKUX CKJIagacThed dirypa F'. Uu piBHi i dirypu? Buxo-

HalTe MAJIOHOK.

. IIpAMOKYTHUK IOAiJIeHO Ha ABi yacTwHWH,
K ToKazano Ha MaaoHKy 280. Yu piBHi mi
yacTuHm?

Yu MoKHAa MOAIJTUTH Pi3HOCTOPOHHIiM TpuU-
KYTHUK Ha ABi piBui vactuun? iaa axux
TPUKYTHUKIB TAKUH IOIiJ MOMKJINBUIH ?

HoBenits, 110 IEpeMillieHHA TePEeBOAUTD:
1) TPUKYTHUK y PiBHUU HOMY TPUKYTHUK;
2) mapaJjesorpaM y piBHuii oMy mapaJe-
Jorpam.

3a mapuMu Ha MaJIOHKY 281 moBemiTs, 1110
napajenorpamu ABCD i A'B'C'D' — piBHi.

Ywm piBHIi nBa mapaJjejorpaMu, AKIIO B HUX
piBHi:

1) aBi giaroHasi Ta KyT MiK HUMH;

2) cTopoHa i ABi miaromauri;

3) mepumeTpu;

4) nBi cycigHi cTOpoHU I 30BHINTHIN KyT?

IToGynyiiTe dirypu, aki piBui dirypam, so-
OpaskeHUM Ha MaJoHKax 282 i 283 (misa
Oo0yIOBM MOYKHA CKOPUCTATUCA JIiHiMA-
KOI0, ITUPKYJIEM, KOCUHIIEM ab0 KaJabKOI0).
O6uwmcaits miaomi mux Qiryp, 3podouBIIH
HaMeHNTy KiJbKiCTh BUMipIOBaHb.

) g
1
1
1
1
|

) g
1
1
1
1
)

Man. 282

Man. 280

A’ D’

Man. 281

B e
Man. 283
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876.

877.
878.
879.

880.

881.
882.
883.
884*.
885*.
886*.
887*.

888*.
889*.

174 ]

3a aKux yMOB Binpizok A B moskHa nepeBectu y Bimpizok CD 3a gomo-
MOTOI0 IIapaJIeIbHOTO IIePeHeCeHHsT ?

Hamo mapaaenbHi nmpami a i b. CKinIbKY icHye mapajielbHUX IIepeHe-
CeHb, II[0 IePeBOAATh OAHY i3 ux npaMux B iHiy? Biamosigs mosc-
HiTB.

ITpu mapanenbHOMY IIepeHeceHHi Bimpiska AB Touka A IepexoauThb
y Touky B, a Touka B — y Touxky B'. [loBeniTs, 1110 Touka B — cepeanua
Bimpiska AB'.

BuxkonaiiTe mapajenbHe mepeHeceHHsA KBagpata ABCD 3i cTopoHOIO
4 cM Tak, 100 Touka A mepeiiniaa B TouKy O mepeTHHY AiaroHaJjiei.
3HaUIITh IJIOIY CIiJIBLHOI YaCTUHU JAHOTO 1 YTBOPEHOT'O KBaApaTiB.

HoBeniTs, 110 PisHUIIST OCHOB Tpamerrii 6ibIa 3a pisHUII0 OiYHUX CTO-
pPiH i MeHIIIA BiJ iX cymMu.

fAxmo B ymMoOBi 3agaui JaHO Tpameriiro, To Ko-
PHCHO IMapaJjesIbHO MIePeHecTH 0iuHy CTOPOHY
a0o0 giaroHaJjs Tak, IK IMOKa3aHO Ha MaJIIOH-
Kax 284 i 285, a morim cKopucTaTHCS BJIACTH-
BOCTSMH YTEOPEHOr0 TPUKYTHHUKA. >
Man. 284

HosenitTh, 1110 B piBHOOIUHIiM Tpamerii KyTu
IPU OCHOBI piBHi.

Axmo miaronaai Tpamenii piBHi, TO Tpame-
i — piBHOOIuHA. [{oBEIiTH.

. N e Man. 285
Y piBHOOiuHilT Tpamerii 6inbIta ocHOBa mO-
piBHIOE 6 cM, OiuHa cTOpoHAa — 2 CM, a KYT

Mixk HUME — 60°. 3HalAIiTH MEHIITY OCHOBY TpameIrii.
HoBeniTh, 110 poM06u pPiBHI, AKIO BOHW MaIOTh PiBHI giaroHasi.

JloBeniTh, IIO IMepeMillleHHs IIePeBOAUTh MHOTOKYTHUK Y MHOTOKYT-
HUK 3 BiITTOBiTHO PiBHUMU CTOPOHAMU ¥ KyTaMu.

JloBeniTh, 1110 IepeMillleHHs IIepeBOAUTDh NapaJjeljibHi npaMi B mapa-
JIeJIBHI IpsIMi.

¥ piBHOOGIUHi# Tpamernii rocTpuit KyT mopiBuioe 60°. [loBemiTh, 1110 6iIb-
II1a OCHOBA TpaIellii JopiBHIOE CyMi MeHIIIOl OCHOBH I 6iUHOI CTOPOHM.

HoBeniTs, 110 cyMa AiaroHaJjei Tpamelrii 6ijbIina 3a cyMy il OCHOB.

Axmo B TPUKYTHHKY ABi MemiaHM piBHiI, TO BiH piBHOOEIpEHUN.
HoBemiTh.



[eOMETpUYHi NepeTBOPeHHS

MpoABiTL KOMNETEHTHICTb ]

890. OmuimiTs cuTyaIriro MaTeMaTUYHOIO MOBOIO:
1) mammua BUixaJia 3 rapaka i 3yIIuHUJIACSH;
2) BUKDPiAKY COPOUYKH IIOKJIAJIN HA TKAHUHY;
3) YailHUK IepecTaBUIN 3 OTHiel KOH(MOPKHU IIJIUTHU HA iHIITY;
4) magy nepecynyau Big ogHiel cTiHM KiMHATH 10 iHIIOT;
5) KHMIK KU IIOCTAaBUJIM HAa IOJIUITIO.

891. BuokpeMmTe 6a30BUIi €JIeMEHT OPHAMEHTY Ta OMUIIITh MATeMATH -
HOIO MOBOIO IPUHITUII TOOYZOBYU TAKOTO OPHAMEHTY
1) ma maaoHKY 286; 2) Ha MaoHKY 287; 3) Ha ManoHKY 288.

P O Y

Man. 286 Man. 287

Man. 288

892. Cenma A i B posrarmioBaHi Ha pisHux Oeperax piuxm (maa. 289).

VY axomy miciti moTpi6bHO OOy AyBATH MiCT, 100 MIJISX MiK ceJaaMu
O0yB HAKOPOTIIUM?

Man. 289
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8 14. CUMETPIA BIAHOCHO TOYKH
I NPAMOI

1. CumeTpisa BiAHOCHO TOYKM

Cutyauia. HOna BWUrotoBnsSe Kpyray B’a3aHy
cepBeTky B nogapyHok 6abyci. 3a ii 3agymMomMm, y LieH-
Tpi cepBeTKN Mae ByTK KBiTKa, @ HABKOJI0O — Mapamu
NPULWNTI HAMUCTUHKU, LWOO y30p MaB rapMOHINHWUIA

gr.orioncentr.com.ua/C8bPc

BUrNAA,
SAx BUBHAUUTH MicIie IJId APYTroi HaMUCTUHKH,
SAKIIO IEPIITy BiKe IMPUIITUTO?
\e
3acTocyBaTH CUMETPil0 BiTHOCHO TOUKH —
IIeHTPa CePBETKH.
3anam’'aTaure!

JAEBi Touku X i X' niIomyuHN Ha3UBAIOTh CUMEMPULHUMU 6i0HOCHO
mouku O, akmo Touka O € cepeanHoro Bigpiska X X' (mamx. 290).

X o) X' X 0 Tx
Man. 290 Man. 291

IF ] IITo6 mo6yayBaTu TOUKy X', cuMerpuuHy Touri X BimHOCHO TOuku O
mpoBeaiTs mpoMinbs X0, BiIKIAIITh HA HHOMY 3 iHIIOTO OOKY Bix TOY-
ku O Bigpizok OX' = 0X (mai. 291).

IlepeTBOpeHHA, 3a AKOro KOKHaA Touka X
dirypu F nepexomuth y Touky X' girypu F', cu-
MeTPUYHY BigHOCHO maHoi Touku O, HAa3WBAIOTh
cumempier gionocHo mouku O. IIpu oMy oi-
rypu F i F' Ha3uBaioTh cCuUMeMPULHUMU 8i0HOCHO
mourku O (man. 292). Cumerpito i3 meatpom O [o)
Ha3WBAIOTh TAKOXK YCHMPALbHOW CUMEMPIEID.

SKI10 mepeTBOPEeHHS CUMEeTPiil BiTHOCHO TOU-
ku O mepeBoguth Qirypy F y cebe, To Taky Qirypy
Ha3WBAIOTh UECHMPAAbHO-CUMEMPULHOI0, a TOY-
Ky O — ii yenmpom cumempii.

%\ Yu € KBagpar IeHTPaJTbHO-CIMETPHUYHOI0 (pirypomj .ﬁ,
\

Man. 292

Tax.
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ITenTpom fioro cuMeTpil € TOUKa IIEePEeTUHY JIiaroHa-
neit (mai. 293).

3anam’aTaire!

Teopema (BJIaCTUBICTh CUMETPil BITHOCHO TOUKM)
CumeTpisa BiTHOCHO TOYKH € MepPeMillleHHAM.

Man. 293

Jlano: IepeTBOPEHHA, AKe € CHUMEeTPi€l0 BiJHOCHO
TOUKH.

JloBecTu: JdaHe IIEPETBOPEHHS € IIepeMi-
IeHHIM.

NNosenennsi. Hexali cuMeTpis BiZHOCHO
Touku O mepeBoAUTh NOBiMbHI Touku X i Y ¢iry-
pu Fyrouku X'iY' ¢irypu F' (maia. 294).

AX'OY' = AXOY — 3a gBomMa CTOpPOHAa-
Mu Ta KyroMm Mixk mumu. ¥ Hux OX' = 0OX,
OY' = OY 3a o3HaYeHHAM CHMeTPil BigHOCHO Man. 294 Y’
Touku, ZX'0OY' = ZXOY K BepTUKAJIbHI.

3 piBHOCTI TPUKYTHUKIB BUILINBAE:

Y,

o

XY =XY.

ITe osnauae, 1110 cUMeTPiA BiAHOCHO TOUKH € IIEPEMIIIIEHHAM.
(Bunmanok, konu Touku X, Y, O jnexkaTh Ha OAHIN mpaMili, po3TaAHbTE
CaMOCTiHHO).

HACJIJTOK. CumeTpia BiTHOCHO TOUKH MAa€ BCi BJIIACTHBOCTI mepemi-
IIeHHS.

3apava 1 | ToseniTs, 110 mapajeaorpaM € IeHTPaTbHO-CUMEeTPUYHOIO (piry-
POIO BiTHOCHO TOUKU IIePETUHY HOro JiaroHajiei.

Po3B'A3aHHA  Hexait O — Touxa meperuny B
miaroHaseit mapainenorpama ABCD (mai. 295).
Ockinbku giaronani AC i BD toukoro O gijiars- 0
cs HaBmija, To Touku A i C, B i D cumerpuuHi
BizHocHo Touku O. Toxi cropouu AB i CD, BC
i DA raxkoxx cuMeTpuuHi BigHOCHO TOoukmu O.
ToMy cuMeTpiss BIZTHOCHO TOUKHU IIePeTUHY Oia-
roHajeil mapaJjejiorpaMa MIepeBOAUTh HOTO B
cebe.

dirypu, mio MamTh IEHTP CUMETPii, YacTo TPamJSlThCA B TOBKIJLII.
Hampurkaan, npomenep jgitaka (manx. 296), opuament (man. 297), KBiTKa
(man. 298), cuiskuaKa (Maj. 299).

A D
Man. 295

[177
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Man. 296 Man. 297 Man. 298

2. CumeTpisa B NnpAMOKYTHOMY napaneneninegi

Yci yorupu miaroHaJsi mMPAMOKYTHOTO IIapaJieselriiena
IepeTUHAOThCA B OAHiN Touli O i AiTATHCA I[i€I0 TOUKOIO
Hasix (man. 300). Touka O — meHTp cuMeTpii mapaJenerri-
nega. Tomy AO = OC,, BO = OD,,CO = OA,, DO = OB,.
(ITro BIacTUBiCTh MisHiIlle fOoBeAeMO IJid OYAb-AKOTrO Iapa-
Jejerminena.)

Man. 300

3. CumeTpis BiAHOCHO NpsimoT qr.orioncentr.com.ua/T98e6

Cutyauia. Y4eHuus, 03HanoMMBLUMCH HA YPOKax
TEXHOJONi 3 METOAMKOI KOHCTPYIOBAHHS LLIBENHMX BUPOOIB, BUpilIMna
nowmnTM NPAMy CnigHuL. Jng uboro BOHa BUroTOBMIIA BUKPINKK ANd ne-
penHboi Ta 3aA4HbOI YacTuHU cnigHuui. LLLo6 po3KpoiTu nepegHio 4actu-
Hy BMpOOY, BOHA CKasa TKaHWHY HaBMin i npuknana ao niHii
3rvHy BiANOBIAHY BUKPInKy. Tak caMo gisna nig yac poskpowo T
3a[HbOI YaCTUHWN BUPOOY. Y pe3ynbTaTi OTpMMana CUMETPUYHI
BiAHOCHO NiHIil 3rMHy TKaHWUHW geTani CrigHuu,.

b

IITo 6y/10 OCHOBOI0O KOHCTPYIOBAHHSA
IPAMO]I CITi JHMITi?

( Cumerpia BigHOCHO IpaAMOi.

H H

1

3anam’artaure!

JAEBi Toukn X i X' niaomyuHN HaA3UBAIOTh CUMEMPULHUMU 6i0HOCHO
npamoi l, AKImo A npaMa nepueHauKyJIapHa a0 Bigpizka X X' i mpoxo-
IUTH Yyepe3 ioro cepenuny (maua. 301).

Axmro Touka X JIeKUTh Ha IPAMii [, TO cuMeTpHUd- l
HOIO0 if TOUKOI0 € cama Touka X.

m Illo6 mo6yayBaT TOUKy X', CHMeTPpHUHY TOUIli X
/ ) BimHOCHO mpamoi [, mpoBemiTs 3 Touku X mep- X 10 X'
nmeHauKyJIsap XO no npamoi [ i Ha ioro mpogoB-
JKeHHi 3 iHmoro 60Ky Big mpamoi | BigkaagiTe
Bigpizok OX' = OX (maux. 301). Man. 301
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[eoMeTpUUHiI

nepeTBOPEHHSA

IleperBOpenus, 3a AKOro KokHa Touka X ¢i-
rypu F nepexoautb y Toury X' ¢irypu F', cume-

Cumerpito BigHOCHO mpsaMOi [ HA3WMBAIOTH TAKOMXK
0Cb08010 cumMempieo.

SKI110 TTIepeTBOPeHHA cCUMETPii BifHOCHO IIps-
moi [ mepeBoauTs dirypy F y cebe, To 110 Qirypy
Ha3UBAIOTh CUMEMPUYLHOI0 8i0HOCHO npamoi | (abo

ocecumempuyHow), a Ipamy L — giccio cumempii
dirypu.
X

TPUYHY BiTHOCHO MaHOl IpaAMoi [/, Ha3UBaIOTh CU- e
Mempieto 8i0HocHO npamoi l. Ilpu mpomy dirypu F F

i F' Ha3UBAIOThb CUMEMPULHUMU 8iOHOCHO NPAMOL |

(mag. 302). IIpamy [ HasuBaIOTh 8icclo cumempii.

Man.

Hanpuknaan, npama, 10 TIPOXOAUTH 4Ue-
pes3 IeHTP KoJa, € Biccio cumMerpil IILOro KoJa
(mai. 303).

. UYu e piarosaii KBagpaTa ocAMU
oro cumeTpii? f

{ Taxk.

CmpaBpi, TaKM BUCHOBOK BUILJINBAE 3 TOTO, ITIO MiaroHAaJIi KBajapara B3a-

€MHO NIePIEeHAUKYIAPHI i B TOUIli TepeTUHY AiIATHCA HABIIiJI.

3anam’araure!

Teopema (BJacTUBiICTh CUMETPIil BiTHOCHO MPAMOI)
CumeTpisa BiTHOCHO NIPAMOI € mepeMilleHHIM.

JlaHo: IEpeTBOPEHHSA, AKe € CUMEeTPielo BiTHOCHO ITPAMO].
JloBecTu: TaHe IePETBOPEHHA € IIEPEMIIIeHHIM.
JNosenenns. Hexall cumeTpia BigHOCHO ITpAMO] [
nepeBOAUTH NoBinbHI Touku X, Y irypu F y Touknu X',
Y’ ¢irypu F'. PoaragHeMo 3araJbHUM BUMAJOK, KOJIU
TouKu X, Y He JIexKaTh Ha IPAMill, TepIeHANKYJIAPHINA
Io mpamoi [ (maia. 304). lloBememo, mo X'Y' = XY.
Hexaii npama [l neperunae Bigpisku XX'iYY' Bifg-
noBigHO B TouKax Ai B. AABX' = AABX AK IPIMOKYT-

A X'

Hi 3 piBHUMET KaTeTamu. ¥ Hux L/ X'AB = /ZXAB = 90°, Y

B Y’

AX' = AX 3a 03HAYEHHAM OCHOBOI cuUMeTpii, cTOpO- MaJ. 304

Ha AB — cmingpHa. 3Bigcu BumamBae: BX' = BX i
/ABX' =/ABX.
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AX'Y'B = AXYB 3a aBoMa CTOpOHAMHM M KyTOM MiK HUMU. Y HHUX
BX' = BX 3a pmoBemenum, BY' = BY 3a o3HaueHHAM OCLOBOI CHMETpii,
/X'BY' = /XBY (£/XBY =90° - Z/ABX, /X'BY' = 90°- ZABX"). 3 piBHOCTi
TPUKYTHUKIB BumiuBae: X'Y' = XY.

(Bunagku, xoau Toukm X i Y Jekarh Ha mpamiit [ abo Ha mpamii,
MePHeHANKYIAPHINA 10 [, pO3TASTHbTE CAMOCTiNHO.)

HACJIILOK. CumeTpis BiTHOCHO IPSAMOI Ma€ BCi BJIaCTHBOCTI IMepemi-
IIeHHA.

3apava 2 | [losesniTs, 110 IpaAMi a i @', cuMeTpUYHi BifHOCHO oci cumeTpii /,

abo mepeTMHAIOTHLCSI B TOUIi, dKa JIEXKUTH Ha OCi cuMerpii, i1 yTBOPIOIOTH
3 Biccio cuMmeTpii piBHiI KyTH, a60 mapaJjeabHi 1.

P03B'A3aHHA  Moskiusi aa Bunagxy.

1. ITpama a meperuHae Bich [ y geArii Touri O a
(maz. 305). OckinbKku Ipu OCHOBil cuMeTpii Touka O
mepexoauTh y cebe, TO BOHA JIEXKUTDH i HA CUMETPUY- 1 L
Hi#l npamiit a’. Takum YnHOM, CUMETPUYHI TpAMi a 02
i a' mepeTMHAIOTHCSI B TOUIli, AKa JIE)KUTh Ha Oci [. a'
Kyru 11i 2, yrBopeni nmumu npAaMuMu 3 Biccio [, cume- Man. 305

TPUYHI BiTHOCHO IPsAMOi [ i TOMY € piBHUMU.

2. Ilpama a mapajenbHa oci cumetpii [. IIpama a’, cuMmeTpuuHa IPAMiii a,
He MOJKe IIepeTHUHATU Bich [, OCKIiIBKY TOAL IpsaMa 4 TAKOMK IepeTHHAaIa 0
Bick [ (Bunazmox 1). Otaxe, a' || L.

®Dirypu, 1m0 MaOTh Bich cuMeTpii, YacTo TpaIJIAOThCA B TexXHIiImi
(man. 306), apxirektypi (manx. 307, 308), mpupoxi (manx. 309), mobyri
(man. 310).

Man. 306 Man. 307 Man. 308 Man. 309 Man. 310

AisHaiiTeca 6inbwe J

1. CnoBo «CUMEeTPIs» rPeLbKOro NOXO4XEHHS I y nepeknagi 03Ha4ae CyMipHICTb,
npaBuiibHE BiOHOLIEHHS, OAHAKOBICTb Y PO3MILLLEHHI YACTUWH.

2. CMMETPIIO LUMPOKO 3aCTOCOBYIOTb Y XYAO0XHIX KOMNO3ULiSX, 30KpeMa Y BULLIB-
Kax. lcTopia ykpaiHCbKOI BULLMBKM CBOIM KOPIHHAM carae y rmnbuHy Bikis. Buwimnekoto,
3a CBiOYEHHSIM [aBHbLOIPELLbKOro B4EHOro MepoaoTta, OyB NpuKpalleHnin ogsar cki-
@iB. YkpaiHCbki MaNCTPWHi 03006110BaNN BULLUTUMN OPHAMEHTaAMM HE NULLIE Ofgr,
a " npegMety NobyTy — PYLUHWKW, CKATEPTMHM, HaABOJIOYKW, CEPBETKM TOLLO.

180]




[eOMETpUYHi NepeTBOPeHHS

BUKOHaHHSA (man. 311).
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Mpn uboMy B pPi3HMX perioHax YKpaiHW BULLMBKW Masnu CBii KONOPUT i TEXHIKY

Man. 311

Hanpuknan, Ha XapkiBLWHI 1 JlyraHWyHi Pi3HOKO/IbOPOBI BULLNBKU BUKOHYBaIN
rpyboto HATKOIO, Yepes L0 Y30pM CNPaBAsnv BpaxeHHs penbedHunx (man. 312). A ona
ryLyNbCbKMX BULLMBOK XapakTEPHMM € ryCTe 3aJMBaHHS T1a, KON BeNnKa KinbkiCTb
OPIOHMX eNIeMEHTIB 3aMOBHIOE MIOLMHY OPHAMEHTY, a BiS3€PYHOK OKPECIIOETLCS TOH-
KUMK NpocBiTkamu (man. 313).

F

CnoBHUYOK J
e ]

A YxpaiHceka | AHriiiicbka/ Himenusra/ ®paniyssra/
: i';*' English Deutsch Francais
i

(=] 40 cuMeTpisa symmetry Symmetrie, f symétrie

qr.orioncentr.com.ua/pNWtVv
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MpurapaiTe ronoBHe J

S o o e

¢Ki OBi TOYKM HA3NBAIOTb CUMETPUYHMMMN BiAHOCHO OAHOI TOYKN?
Ake NepeTBOPEHHS HA3MBAKOTb CUMETPIEIO BiAHOCHO AAHOT TOYKN?
Ay irypy HasnBaTb LEHTPANbHO-CUMETPUYHOIO?

HasBiTb BNacTMBOCTI CUMETPIT BIGHOCHO TOYKM.

¢IKi ABi TOYKM HA3MBAIOTb CUMETPUYHMMM BiAHOCHO OAHOI NPSIMOI?
¢lke NnepeTBOPEHHs Ha3MBaTb CUMETPIEID BiAHOCHO AAaHOT NPAMOI?
9Ky dirypy Ha3mBaloTb CUMETPMYHOIO BIAHOCHO AAHOI NPSIMOI?
HasBiTb BNMacTUBOCTI CUMETPII BiAHOCHO NPSAMOI.

YcHe TpeHyBaHHﬂJ

O0uuciiTh:
1) 10 +42 - 30; 524100 + 48; 68 + 132 — 200;
2)82+118 —100; 11+ 389+ 100; 180 + 220 — 300.

Po3B'axiTb 3apayi

893".
894,

895'.

896'.
897°.

898°.

899°.

182 ]

Yu npaBUIIBHO, ITI0 KiHIII Bipidka cUMeTPUYHI BiTHOCHO TOYKH, II0:
1) He € cepeAUHOIO IILOTO Bigpiska; 2) € cepequHOIO IILOTO Bigpiska?

Ywu npaBUJIBHO, IO CUMETPidA BiTHOCHO TOUKMN:
1) e € mepemimniennam; 2) e nepeMinieHHAM?

Yu npaBUJIBbHO, IO KiHIli BiApiska cuMeTpuYHi BiTHOCHO IpsaMoi, AKa:
1) He IPOXOAUTH Uepes CepeqUHY IILOr0 BiapisKa, aje meprueH guKyIsap-
HAa 70 HbOI'0;

2) IPOXOIUTh Uepes CepequHy ILOro BiipisKa, ajie He IepHeH UK YIAP-
Ha 70 HbOTI'O;

3) IPOXOaUTL Uepe3 cepefuHY IIbOT0 BiApiska i mepHmeHIuKYJISpPHA
II0 HBOT'0?

Yu npaBUIbLHO, III0 CUMETPisd BiTHOCHO IPAMOI:
1) He € TIepeMillleHHAM;
2) e mepemiteHHAM ?

Axi 3 Touok X i X', so0parkeHUX Ha MAaJIOH- X
Ky 314, a — 8, cumeTpuuHi BigHocHO Touku O? <0 X
BigmoBiab mosicHiTE.

a
ITosumaure Toukm A i O. IloGynyiiTe Touky B, X 0 X'
CUMeTPUUHY ToUuIli A BimHOCHO Touku; O. 6
Haxpecaite Biapisok AB i moszaaure Touky M, X O X'
AKa He JeXUTh Ha Bigpisky AB. Ilo6yayiiTe 8
BiIpisoK, cuMeTpUUHUN BifApisKy AB BigHOCHO Man. 314
TouKku M.
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900°.

-
—

901°.

902°.

903°.

904°.

905°.

—

906°.
907°.

908°.

ITosmaure Touxku A i B. 3a 10mOMOro0 JiHiKY MOOYyAyiTe TOUKY, Bij-
HOCHO AKOI cuMeTpuuHi TouKu A i B.

Hano Tpuxkytauk ABC. Ilo0ynyiiTe dirypy, cMMeTpUYHY TPUKYTHUKY
ABC BigHOCHO:

1) Bepuiunu C;

2) cepemunu O cropouu BC;

3) Touku K, 110 JIeKUTH 032 TPUKYTHUKOM.

3HaNIiTh KOOPAMHATH TOUKN A', AKa cU-
meTpuuHa Toulli A (3; 5) BiTHOCHO TOY-
KH:

1) O (0; 0); |
2)C(3;0); gr.orioncentr.com.ua/1dQFC
3)D (—1; -1).

Ha xoopauuaTHili miommuHi mobyayiiTe Bigpisok A'B’, cuMeTpUYHUN
Bimpisky AB, ne A (2; 2), B (6; 6), BimHOCHO:

1) mouaTKy KOOpAUHAT;

2) rouxu M (4; 0);

3) kinma A Bingpisxa AB.

3anunritTe KoopauHaTu Touok A’ i B'.

IToOynmyiiTe Qirypy, CUMETPUUYHY JAHOMY IPABUJIBHOMY TPUKYTHUKY
ABC BigHOCHO:

1) BepiuHU A;

2) Touku M, 1110 € cepeauHoio croponu BC;

3) Touku O, 1110 € TOYKOIO IIePEeTUHY MeJiaH TPUKYTHUKA.

IToGynyiiTe hirypy, cMMeTpUUHY JTaHOMY KOJY i3 eHTpoM O BiTHOCHO:
1) TouKku A, 1110 JeKUTh Ha KOJIi;

2) Touku B, 110 JIEKUTH 11032 KOJIOM;

3) Touku C, 110 JIEXKUTH YCEePEeANHi KoJa.

Hasgite y ky6i ABCDA B ,C D, (mai. 315):

1) Bepminawm, cumerpuyHi BepminHam A, B, B, A, Bif-
HOCHO ITeHTpa M0oro cCuMeTpii;

2) pebpa, cumerpuuHi pedbpam AD i AB BiTHOCHO II€H-
Tpa oro cuMeTpii.

Hassite y Ky06i ABCDA, B,C, D, (mai. 315):

1) Bepmnan, cumerpuyuni sepmunam D, C, D, C, Big-
HOCHO ITeHTpa M0ro cuMeTpii;

2) pebpa, cumerpuuHi pebpam BB, i CC, BigHOCHO HeHTpa MOro
cuMeTpii.

Man. 315

Axis Touoxk X i X', 30o0parkeHNX Ha MaJlOHKax 316, a — 8, cuMeTpUUHi
BimHOCHO mIpaAMoi [? BigmoBias moACHITE.
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909°.

IIpoBeniTs npaAMy a ¥ mo3HauTe TOUKY M, 1110 He JIEXKUTH Ha IPAMil a.
ITo6ynyiiTe Touky N, cuMeTpuuny TouIli M BigHOCHO IIpsaMOi a.

910°. 3a riaiTuHKamMu mobyayiite Qirypy, cumMeTpuuHy TPUKYTHUKY ABC
BimmHocHO mrpamoi [ (mas. 317).
[ X
l
X X B
a l \
\\
X’ A \
l 0
X X' c
8
Man. 316 Man. 317
911°. ITosuauTe Touku M i N. 3a JOIIOMOTI'00 JiHIKM Ta KOCUHIIS OO0y IYii-

913°.

914°.

915°.

916°.

184 j

Te Opamy [/, BITHOCHO SKOI CUMeTPUYHI ITi TOUKH.

. IloOynyiiTe TPUKYTHHEK, CHMMeTPUUYHUI TPUKYTHUKY ABC BigHOCHO

npamoi [, axa:

1) He mepeTHHAE TPUKYTHUK;

2) mepeTuHa€ TPUKYTHUK;

3) micTutsb cropony AC TPUKYTHUKA.

Hawmo Touku A, Bi C, m1o He JexaTh Ha oxHil npamiii. [IoOyaytiTe ToU-
Ky, CHMETPUYHY:

1) Touri C BimHOCHO IIpAMOi AB;

2) rouni B BimHocHOo ipsamoi AC;

3) Toutti A BigzHOCcHO ipsamoi BC.

IToGynyiiTe hirypy, CUMETPUUYHY:

1) yoTHPUKYTHUKY BiTHOCHO OJIHi€l 3 HI0T0 CTOPiH;

2) IpAMOKYTHUKY BiTHOCHO ofHi€el 3 fioro miaronaseii;
3) Tpamerii BigHOCHO ii cepeqHBOI JiHii.

IToGynyiiTe hirypy, cuMeTpUUHY JaHOMY KOJY BiTHOCHO IpAMOI, AKa:
1) He IepeTUHAE KOJIO;

2) IOTUKAETHCS 0 KOJIa;

3) mepeTrHAE KOJIO.

3HaUIiTL KOOPAWMHATU TOUKU, cuMeTpuduHOoi TouIli A (—4; 5) BizHOCHO:
1) oci OX;
2) oci OY.
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3HalIiTh KOOpAMHATH KiHIIIB Bimpiska
A'B', cumerpuuyHOro Bimpisky AB Bin-
HocHO oci OX, aK1iro:

1)A(2;1), B(4;1);

2) A (-3;-3), B(3; 3);

3) A (3; 2); B (6; 4). s

gr.orioncentr.com.ua/OVoY7

EISHEE

IToOynyiiTe dirypy, cuMeTpUUHYy JaHOMY BigpisKy AB BiZHOCHO TOY-
ku O, aKo:

1) rouka O Je:KUTHh HA BiAPisKy;

2) Touka O He JIeKUTH Ha BiPisKy, ajie JeKUTh Ha IMPAMiil, sKa Mic-
TUTH BiIpi3oK.

. Ilano Touku A, B i C, 1110 He JIe;KaTh Ha ofHill npamiii. [Ipu cumerpii

BiTHOCHO JeAKOl TOUKM TouKa B mepexomuth y Touky C. IlobynmytiTe
TOUKY, V AKY IPHU il cuMeTpii mepexoauTsh ToOuKa A.

HoBemiTs, 110 Ipu cHUMETPil BiTHOCHO TOYKHU IIPAMAa, KA He IPOXOIUTH
yepes 0 TOUKY, HIePEXOAUTH y HapaJIeJIbHy 11 IPAMY.

Bepmimaa B TpurytHuka ABC mpu cumerpii BimHOCHO cepemuHMN
croporu AC mepexoauTh y TouKy D. JloBemiTh, IO YOTUPUKYTHUK
ABCD — mapaJjejorpam.

3HAUAITL KOOPAWHATHY BepInuHU TPUKyTHUKA A'B'C', AKUH cuMeTpuy-
HUM TPUKYTHUKY ABC BiJHOCHO MOUYATKY KOOPAUHAT, AKIIO:
1)A(1;2),B(4,6),C(7,3); 2)A(4,-2), B(1; 2), C(-2; 6).

Yu Mae€ meHTp cCuMeTpii:
1) BigpisoK;

2) IpoMiHBb;

3) KoJy10?

Hamo Touku A, B i C, m1o He JiesKaTh Ha OfHiNl mpamiii. [omoOBHITH
iX yeTBEpPTOI0 TOUKOI0 D Tak, 1100 4oTupukyTHUK ABCD MaB IeHTpP
cuMeTpii.

JoBemiTs, 0 YOTUPMKYTHHUEK, AKUHA Ma€ IeHTP cUMeTpii, — mapaJe-
Jorpam.

HoBeniTs, mo dirypa, sxa CKIagaeThCs 3 TBOX NMAaPaJIeJbHUX IIPAMUX,
€ I[eHTPAJbHO-CHMETPMYHOI. SHAWIITh TeOMeTpUUHEe Miclie IeHTPiB
CHMeTPil UX MPAMHUX.

Hamo moBimbHUM TpuKyTHUK ABC i1 moBinbHy Touky A'. IlobGymyiiTe
TPUKYTHUK, CHMETPUUYHNHA JaHOMY BiJTHOCHO AesKOl IpAMOi TaK, 1100
TouKa A mepeiiiia B Touky A'.

HoBenmiTs, mo npsaMa, AKa MicTHTh OiceKTpHuCy KyTa, € i0oro Biccio cu-
MeTpil.
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HoBenits, 1o mpaMa, AKa MiCTUTh BUCOTY PiBHOOEAPEHOTO TPUKYTHHU-
Ka, IPOBeJIeHy J0 OCHOBH, € BiCCIO CUMETpPii TPUKYTHUKA.

Toukm mepeTHHY ABOX KiJ CMMETPUUYHI BiTHOCHO IIPAMOI, IIIO IIPOXO-
IUTH uepes IXHi 1meuTpu. JloBeaiTs.

HoBenits, 1o giaronaji pomoa € fioro ocaMu cuMeTpii.
SKI0 TPUKYTHUK Ma€ Bick cuMeTpii, To Bin piBHOOegpenuii. J[loBeiTh.
HoBemiTh, 110 KOJIU Tpalelis Ma€ Bich cuMeTpii, To BoHA piBHOGIUHA.

HoBeniTs, 110 IpsaMa, SKa IPOXOAUTE Yepes cepeJuHU OCHOB PiBHOOI Y-
HOI Tpamertii, € ii Biccto cumerpii.

CkinbKu oceil cumeTpil Moke MaTu YoTHPUKyTHUK? HaBenmiTe mpu-
KJIau.

Bepmuua B piBHOOeapeHoro TpukyTHuka ABC npu cuMmerpii BigHOCHO
npAmoi, o mictTuTsk ocHOBY AC, nepexoauts y Touky D. [loBexiTs, 1110
qoTUPUKYTHUK ABCD — pomo0.

Hamo Touku A i O. CKOPUCTABIIINUCH TiIBKY ITUPKYJIEM, IOOYIYHATE TOY-
Ky A, cumerpuuHy TouIli A BigzHOCHO TouKM O.

Hamo kyr MON i noBinbHY TOUKY P, AKa JIEKUTH Y BHYTPiIIHi#i 00-
Jacti kyra. [loOyayiiTe Bigpi3ok 3 KiHIIAMEY Ha CTOPOHAX KyTa i1 cepe-
IUHOIO B AaHii Touli P. 3a MaIioHKOM 318 cKIagiTh maas mo0ygOBH.

P
0] B M a
Man. 318 Man. 319

ITo6GynyiiTe Bigpisok Tak, 1106 #oro cepesuna 6yja B maHiii Tourmi P,
a KiHmi — Ha mamii npamiii a i Ha Tagomy Kouri (mai. 319).
CKOPHUCTABIINCH TiJIbKKU IUPKYJIEM, IMOOYAYATE TOUKY, CUMETPUUHY
IaHiil TOUIli BiTHOCHO JaHOI IIPAMOi.

HoBeniTh, 110 KOJIU TPUKYTHUK Ma€ ABi oci cumeTpii, To BiH Mae i Tpe-
TIO Bich cuMeTpii.

Hawxo nmpsamy I i Touku A i B 3 ogHoro 60Ky Big Hel. Ha npawmiit [ 3Ha-
uaiTh Taky TOuKy N, 11100 cyma Bigcraneir AN + BN 0OyJia HaliMeHIIIO0.

Hawo roctpuit Kyt ABC #1 Touky M ycepexnuni iioro. Ha ctopoHax KyTa
3HaAiTh Taki Touku X i Y, 1mo6 TpurkyTHuk M XY MaB HaWMeHIIui
IIepuMeTp.
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MpoABiTL KOMNETEHTHICTb j

944. BazoBuii eJleMeHT OPHAMEHTY MiCTUTBh ABa ejdemMenTr. OUUIIITh Ma-

945.

946.

TeMATHYHOIO MOBOIO IPUHITUI ITOOYI0BU TaKOT'O OPHAMEHTY:

1) mHa manoHRY 320;
2) ma masrroHKy 321.

Man. 320 Man. 321

Hamo vacTuHy 0a30BOTO €JIeMEeHTA OpHAMEH-
Ty (MaJj. 322).

1. Ha ocuoBi 1miei wacTuuu mobOynyiiTe IIOB-
HUM 6a30BUH eJIeMEHT OPHAMEHTY, BUKOPUC-
TABIIN CUMETPil0 BiTHOCHO:

a) Touku O;

6) mpsamoi OM.

2. IloOynyiiTe opHaMeHT i3 TPbOX 0a3s0BUX
eJIeMeHTiB.

3 oaHOTO0 OOKY BiJl ra30IpoOBOIYy PO3TAIIIOBaHL
micTaAiB. Y AKOMY MicCIi ra30IIpPOBOAY CJIix
moOyayBaTH Tas3oBY IIiACTaHIliIO, IO0 Mpu

posmoxini rasy mgaa mict A i B BUTpaTUTH HAWMEHITY KiJbKicThb

Tpyo6?

~

A
O
C
B
M
Man. 322
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§ 15. NOBOPOT

Cutyauia. JapuHa BuwmBana pyLwHWK 3 Tpa-
OVLINMHUM OpHaMeHTOM. BoHa Buwuna ogHy getanb
KBITKM — nentocTky. MNoTpibHO Oyno piBHOMIPHO pPO3- )
MICTUTU WEe 5 Takux NeNOCTOK HABKOO LEHTPA KBIT- Eﬁilﬂ
Kn. FKLo kBiTka Mae 6 nentocTok, To 360° : 6 = 60°.
Lle o3Hauae, W0 KOXHa HaCTynHa NeatocTka NoOBEpPHY- [=]2
Ta Ha 60° BiZHOCHO nonepenHboi. JJapnHa BUKOHana N
PO3MITKy MesoCTOK 3a [OMNOMOrot Kanbku. Moknana  Gr-orioncentr.com.ua/2ZbWU
KanbKy Ha BULLMTY NenocTky Ta obeena ii. MoTim 3Ha-
MLna ueHTp KBITKW, MOBEPHYNa kanbky Ha 60° HaBKONO
LieHTpa Ta o6Bena apyry nentocTky. [ani noBepHyna we Ha 60° — obBena TpeTio i T. 4.

\ Arx HdaprHa BU3HauMWJa PO3TAITYyBaHHA IIEIIOCTOK
KBiTKT?

S

3acrocyBaJjia mIOBOPOT.
S
Hexait namo kyT a i Touxy O (mau. 323). Bisbme- X
MO JOBLJIBHY, BigMiHHY Big O, Touky X . Tourri X mo-
CTaBUMO y BiIIOBiHiCTh TAaKy TOUKY X', I10:
1) xyT misk mpomenamu OX i OX' popiBHIOE o;
2) Bigcrani OX i OX' — piBHi. (0] X
Takwuii nepexig Touku X y Touky X' Ha3uBalmOTh Man. 323
nosopomom Hagkono mouku O Ha Kym o, IPOTHU TO-
IUHHUKOBOI cTpiiku. Cama Touxka O BHACJIILOK IIOBO-
poTy mmepexonuTb y cede. Touky O Ha3UBAIOTL UECHMPOM
nosopomy, Kyt mixk npomeramu OX i OX' — xkymowm X'
noeopomy MPOTYU TOAUHHUKOBOI cTpinKu (Maj. 323).

m Axmo menTp O i KyT oL IOBOPOTY 3aJaHO, TO TOY-
Ky X', y AKy IepexoauTh Touka X yHACJIiTOK II0- o

BOPOTY IPOTH TOOMHHUKOBOI CTPiJIKH, OyayeMO o "X
Man. 324

Tak (MaJj. 324):

e mMpoBOAMMO MpoMinb OX;

« Big mpomensa OX Bimkaamaemo Kyt XOA, uro
IOPiBHIOE KYTY 0.

- Ha mpomeHi OA 3Haxogmmo ToukKy X', Tary,
mo OX' = 0X.

Sxnro Ha muoniuHi gaHo AeAry ¢irypy F, To nisa
KOKHOI 11 Touku X MOsKHa 3HaTU TOUuKy X', y AKY 1Ie-
peiize Touka X yHACJiZOK IIOBOPOTY HABKOJIO TOUKH O
Ha KyT o (Maa. 325). Y pesyabTarti omep:xumo ¢iry-
py F', y aky nepeiimuia ¢girypa F npu 3aJaHOMY I10BO-
pori. IIpu mbomy Touka O IepexoauTs y cede.
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E] IToeopor Ha Kyt 180° HaBKOO TOuKu O €
cumeTpicio BimHOoCcHO Touku O (Mmaj. 326).

S ——— 180°
anam Ataurte. X' m

Teopema (BJaCTUBiCTL TOBOPOTY)
IToBopoT € MepeMilneHHAM.
Man. 326

JlaHo: IepeTBOPeHHs, 1110 € IOBOPOTOM.
JloBecTu: JaHe IePETBOPEHHSA € IePEeMiIlleHHAM.
JloBenennsi. Hexaii mTOBOPOT HAaBKOJO
Touku O Ha KyT o mIepeBoauTh Touku X, Y ¢i- Y
rypu F y Touku X', Y' pirypu F' (manx. 327).
Hosenemo, 1o X'Y' = XY . PoarassHemo 3arajb- Y’
HUHM BUNAOOK, Koau Touku O, X, Y He jexKaTh X

Ha OTHIN mpAMiii.
AOX'Y' = AOXY 3a 1BOMa CTOPOHAMH i1 Ky- ‘
TOM MiXK HUMH.

Y Hux OX' = 0X, OY' = OY 3a o3HAUEHHAM 0
moBopory i ZX'0Y' = /XOY (koxHUi i3 nux Man. 327
KYTiB IOpiBHIOE pidHHUIi KyTa o it Kyrta YOX').

3 piBHOCTI TPUKYTHUKIB BuniauBae X'Y' = X Y.

Bunanmox, koau Touku O, X, Y jexkaTh Ha OAHIN IpAMiil, pO3STISHLTE
CaMOCTiHHO.

HACJIIZTOK. IToBopoT Ma€ BCi BIaCTHBOCTI IIepeMillleHH.

Yomy BAajgocs IPaBUJILHO PO3TAIIYBaTH II€JIIOCT-
KM KBiTKH B CHUTyallil, PO3TJIAHYTi#I Ha IOYATKY
naparpada?

Cropucranamucsa BJIaCTUBOCTSIMU IIOBOPOTY.

3apavya | IToGymyiiTe Bimpi3ok, y aAKuii mepe-
XOIUTh BiApiszok AB mpu IIOBOPOTiI HaABKOJIO
Touku O Ha KyT 70° 3a TOAMHHUKOBOIO CTPiJj-
Kolo.

P0o3B’A3aHHA | TIposegemo mpomeni OA i OB
(man. 328). BigkmamzemMo 3a TOOUHHUKOBOIO
cTpinkoo L AON = 70°i ZBOM = 70°. Ha npo-
meHi ON sBigkiaagemo Biapisox OA' = OA, a Ha
mpomeni OM — Bigpisox OB’ = OB. Croayuu-
Mo Touku A' i B'.

Bingpisoxk A'B’ — miyKkauuii.
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\ Y 4ary ¢irypy mepelile Ipu HOBOPOTi Ha MeAKUMN
KYT BiIpi3oK, KiHeIb AKOro 30iraeThbCcd i3 IeHTPOM
IOBOPOTY?

\au

. ¥V Binpisok, piBHUI JaHOMY.
NlizHauTeca 6inbwe J L

PoarnaHemo ¢irypu, 3o6paxeHi Ha mantoHkax 329-331. KoxHa 3 umx ¢iryp BHa-
CNigoK NOBOPOTY HABKOJMIO TOYKM O Ha AESKUA KyT nepexoanTtb y cebe. MpaBunbHUin
360")

3

TPUKYTHUK (Man. 329) nepexoanTtb y cebe npu NoBOpOTi Ha KyT 120° [1 20°=

HaBKOJ10 Moro yeHtpa O.

B

A C
Man. 329 Man. 330 Man. 331

CnpaBgj, OA = OB = OC, ZAOB = /BOC =/A0C = 120°, ToMy TpUKyTHUK ABC
nepexoamuTb y cebe npu gaHoOMy NOBOPOTi.
AHanoriyHo MoXxHa nokasaTu, Lo KBaapaT nepexoanTb y cebe npu NoBopoTi Ha

o

HaBKOJ10 oro ueHTpa (man. 330), NnpaBuibHWIA LLECTUKYTHUK — MPU NOBO-

o

KyT

pPOTi Ha KyT HaBKOMIO Moro ueHtpa (man. 331). 3po3ymino, o O6yab-Akui

NpaBUIbHNN MHOFOKYTHUK 3 n BEPLLUMHAMW NMepexoauTb y cebe BHACNiO0K NOBOPOTY

o

HaBKOJIO CBOIro LUEeHTpa Ha KyT

. 9kwo ¢irypa F BHAcnigok NOBOPOTY HABKOJSIO

o

0esKol ToYkM O Ha KyT

(n — HaTypanbHe Y1CNo) NepexoanTb y cebe, TO KaxyTb,

o ua dirypa Mae cuMeTpito 06epTaHHa nopsaaky n. OTke, PiBHOCTOPOHHIN TPUKYT-
HWK, KBaApaT, NPaBUIbHUA LIECTUKYTHWUK, NPaBUAbHUIA n-KYTHUK MaloTb CUMETPIIO
obepTaHHsa nopsaky 3, 4, 6, n BiANOBIAHO.

\

CnoBHNYOK

= \ Yxkpaincbka @ AHrIiiiiceka/ Himenska/ ®dpannysska/
English Deutsch Francais

| s IIOBOPOT rotation Drehung, f rotation

gr.orioncentr.com.ua/JDux9
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MNpurapaiTe ronoBHe J

. Lo Take noBopoT?

. Lo Take ueHTp NOBOPOTY; KYT NOBOPOTY?
. JoBeniTb, WO NOBOPOT € NEPEMILLEHHSIM.
. CdhopmynioinTe BnacTmBoOCTi MOBOPOTY.

HOON =

YcHe TpeHyBaHHﬂJ

O0uuncCIIiTE:

1) /81 ++/16; V144 -V121; V196 -449; /64 +/100;

2) 92 + 4%; 122 -11% 142 - 7% 8% —102.

Po3B’sxiTb 3apgaui
A!
947'. Ha axomy 3 MmaaioHKiB 332, a — 8, Touka A
HepeHtInia B TOUKy A’ yHACTIJOK ITOBOPOTY
HaBK0JO Touku O HA KYT o7

948'. 3a mOIIOMOroi0 TPAHCIOPTHPA MMOOYyAyiiTe a
ZMON = 60°. Ha cropoui OM KyTa mIo3Ha-
yre TouKy X. Ha ctopoui ON 3uaigiTs Tou- A
Ky X', y aKy mepelie Touka X BHACJIiJI0OK
IIOBOPOTY HaBKOJIO TOuKHu O Ha KyT 60°.

Man. 332

949'. 3a kuaiTunkamu mobyayiite Bigpisox A'B', O A
y AKHNHN IIepexXoauTh Bigpisok AB mpu 1o-
BOpoOTi HaBKOJO Touku O Ha KyT 90° mpoTu
TOAMHHUKOBOI cTpinku (Maj. 333).

950°. Haumo touku O i A. ITobGyayiiTe Touky A', y (0] A B
SAKY IIepexXoJuTh TOUKa A Ipu MOBOPOTi Ha-
BKOJIO TOUKHU O: Man. 333
1) Ha KyT 50° 32 TOIMHHUKOBOIO CTPiJIKOIO;

2) ma Kyt 120° mpoTH TOAMHHUKOBOI CTPiIKY;
3) Ha KyT 180° 3a rOAMHHMKOBOIO CTPiJIKOIO.

951°. Hauo Bixpisok AB i Touky O, 110 JeKUTh Ha npamiit AB. Bukouaiite
IOBOPOT Bizmpiska AB HaBK0J0 Touku O:
1) ma KyT 80° IpoTH FOAMHHUKOBOI CTPiIKM;
2) Ha KyT 140° 3a TOAMHHUKOBOIO CTPLIKOIO;
3) Ha KyT 90° 3a TOTMHHUKOBOIO CTPiJIKOIO.

952°, Posp’skiTe 3agauy 951 3a ymoBH, 1110 Touka O He JeKUTH HA IIPAMIii

AB.

953°. Hakpeciits Bigpizox AB. BukoHnaiiTe moBopoT Bigpiska AB:
1) HaBKOJIO TOUuKHN A Ha KyT 150° 32 TOTHHHUKOBOIO CTPiJIKOIO;
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—
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957.

958.
959.
960.

961.

—
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2) HaBKO0JI0 TOYKHU B Ha KyT 60° IPpOTH rOTMHHNKOBOI CTPLIKH;
3) HaBKOJIO cepeauHHU Bimpiska Ha KyT 40° 3a TOTMHHHUKOBOIO CTPiJ-
KOI0.

Y ary ¢irypy nepeiifie Ipu II0BOPOTi Ha gr.orioncentr.com.ua/j7Mtl
IeAKui KyT: \
1) mpsaMa, 110 IPOXOAUTE Uepes IIeHTP IOBOPOTY; A
2) K0J10, IIeHTP AKOTO0 30iraeThCs i3 IIeHTPOM IOBOPOTY;
3) KyT 3 BepIINHOIO B I[eHTPi moBopoTy?

L y
Y tpurkytHuURy AOB AO = OB. Ilo0ynyiiTe TPUKYTHUK, Yy AKUI IIepe-
XOOUTH TPUKYTHUK AOB 1Ipu IOBOPOTi HAaBKOJIO TOUKH O:

1) ma KyT AOB 3a TOIMHHUKOBOIO CTPiJIKOIO;

2) Ha KyT AOB 1IpOTH TOAMHHUKOBOI CTPiIKY;

3) Ha kyT 120° 3a rOAMHHUKOBOIO CTPLIKOIO.

IToGynyiiTe KyT, y AKUN nepexoquTsb npamuit Kyt MON npu moBOpoTi
HaBKoJO0 BepiuHu O HA KyT 45°:

1) 3a TOAMHHUKOBOIO CTPiJIKOIO;

2) IpoTH TOAUHHUKOBOI CTPLIKY.

Hakpeciits npamMy a Ta mo3Haute TOUKy M, ska He JIeKMTHh HA IIPA-
miit. IloOymyiiTe nmpamMy, y Ky HepexXoauTh NMpsAMa a IPH IMOBOPOTi
HABKO0JIO TOUKH M:

1) Ha kyT 90° 32 TOTMHHUKOBOIO CTPiIKOIO;

2) Ha KyT 45° MpoTH rOAMHHUKOBOI CTPiIKH.

BukonaiiTe mIoBOpPOT JAHOTrO K0Jia HaBKOJO ToOukKu A Ha KyT 90°, AKIIO:
1) Touka A JIeKUTH 034 KOJOM; 2) TOUKa A JIe:KUTH Ha KOJIi.

ITosnaure Touku X i X'. IloOyayiiTe reomeTpudHe Miclie IIEHTPiB MHO-
BOPOTiB, 3a AKUX TOUuKa X IIEePeXOoauTh y TOUKy X'.

Hano nBa piBHi Koja. 3HaIITHL reoMeTpUUHE Miclie IIeHTPiB ITIOBOPO-
TiB, 38 AKUX OJHe KOJIO IIePeXOAUTH B iHIIe.

IToGynyiiTe dirypy, v AKY mepexoauTb TPUKYTHUK ABC mpu mIOBOPOTi
Ha KyT 90° 3a rOqIMHHNKOBOIO CTPiJIKOI0 HABKOJIO:

1) Bepmmunu C;

2) cepenunu cropouu AC;

3) Touku O, 1110 JIEKUTD 1034 TPUKYTHUKOM.

Haxpecaits kBagpat ABCD. IloOynyiiTe KBagparT, y SKUHA IIePEXOIUTD
kBagpaT ABCD npu TOBOPOTi 32 TOAMHHUKOBOIO CTPiJIKOIO:

1) maBkoo BepiuHu D Ha KyT 135°;

2) HaBKOJIO IIeHTPa KBaJgpaTa Ha KyT 45°.

JloBeniTh, 110 KBaApaT MPU IIOBOPOTi HABKOJO TOUKU MEPETUHY HOTO
niaroHasieir Ha KyT 90° mepexoauTs y cebe.
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JdoBeniTs, 1110 PiBHOCTOPOHHIII TPUKYTHUK IIPY IOBOPOTi HABKOJIO TOY-
KU IIepPeTHHY Horo BucoT Ha KyT 120° mepexogurs y ceode.

Yepes 1eHTP NPaBUILHOTO TPUKYTHHKA IIPOBEIEHO ABI mpaMi, KyT
MiK akuMu gopiBHIOE 60°. oBeniTh, 110 BiApisKy Mux NpaMux, AKi
MicTATHbCA MiXK CTOPOHAMY TPUKYTHHKA, PiBHI MiK coboro.

Yepe3 LEHTP KBaJpaTa NMPOBEIEHO IBi B3a€MHO NMepHEeHTUKYIAPHi
npami. loBeaiTe, 110 BiApisKy IPAMHUX, AKi MiCTATHCA BcepeauHi KBa-
apara, — piBHi.

Hamo mBa wroJsa. IloBoporom Ha KyT 45° omHe KOJIO HMePeBOIUTHCA
B immre. IToGyayiiTe 1eHTP IIHOTO TIOBOPOTY.

Hawmo aBa piBHi Bigpisku AB i A'B’. Ilo6yayiitTe menTp moBopoty O,
3a AKOT0 TOuKa A mepexoauTh Yy TOUKy A’, a Touka B — y Touky B'.
Yu 3aBKAM MOKHA 3HANTU IIEHTP TAKOI'0 II0OBOPOTY?

Hexait ma cropouax AB i BC tpukyTtHuka ABC mo0yaoBaHO KBaaApaTu
ABPQRiBCMN. KBangpar ABPQ i rpukyTauk ABC posmimieni 3 pisaux
0okiB BimHOCHO mpsaMoi AB, a kBagpatr BCMN i tpuxkytauk ABC —
3 ogHOTO 60Ky BimHOCHO pamoi BC. [loBenits, 1o Bigpisku PN i AC —
PiBHI 11 IepIeHAUKYJISPHI.

ITpu moBopoTi maBKOJIO ToukM A Ha KyT 60° Kimemp B Bimpisxa BC
nepexoauTs y Kinens C, a Kimenb C — y Toury D. [loBeniTs, 110 TOUKYU
A, B, Ci D — Bepmuuau pomba.

BukonaiiTe mOBOpPOT PiBHOOEIPEHOTO IPSIMOKYTHOTO TPUKYTHUKA 3
KaTeTOM 3aBAOBKKHM 1 ¢CM HABKOJIO BEPIIMHU MPSIMOro Kyra Ha 45°.
3HaNIiTh MJIOIY CIiJILHOI YaCTUHU JAHOTO TPUKYTHUKA i TPUKYTHU-
Ka, AKUH ofiepsKajiu IIpUu IIOBOPOTi.

MpoABiTL KOMNETEHTHICTb j

972. OnuIiriTe CUTyAaI[il0 MATEMATHYHOIO MOBOIO:

973. CrpiJiKkM TOAVHHUKA IIOKa3yiTh 12 rog.

1) moguBUBIINCH HA TOANHHUK, AHIPi#A 1m0-
0auuB, IO IIPOUIILIO:

a) uBepTh rOAMHU; 0) IiB rOAUHU;

2) POBKPUJIU CKIATAHUN HixXK;

3) MIMaTOK MOTY3KHM CKJIAJIU BABiUi.

SKuit yac MoKasyBaTuMe TOAMHHUK, AKIITO
XBUJMHHA CTPLIKA 3O1HCHUTH IOBOPOT:

1) Ha 60°;

2) ma 120°;

3) ma 150°?
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974. IToTpi6HO BUTOTOBUTH PO3KJIAAHUI CTOJUK TaK, 00 ¥ 3aKPUTOMY
cTaHi #Moro Kpumika (cTiabHUIS) Oyjaa pos3MillleHa, SK IIOKa3aHO
Ha MaJIIOHKY 334, y BifKpuUTOMy — SAK Ha MaJIOHKY 335. ¥V saKo-
My MicIii mOoTpiOHO MOMiCTHUTH INHWHO, ITOBOPOTOM HABKOJO SKOTO
KPHUIIIKAa CTOJy mepexonnJa 0 i3 moyioskeHHsa, 300pakeHoro Ha Ma-
JIOHKY 334, y moJIoKeHHsA, 300pakeHe Ha MaaioHKy 3352 Ilig uac
Ppo3B’sA3yBaHHA CKOpPHCTalTEeCT MaIIOHKOM 336.

1
A B A B
_______ CoTT T l1
: ! ! \ ) 0]
| | 5 | 4, / D,
D c D C
Man. 334 Man. 335 Man. 336

§ 16. NEPETBOPEHHA NOAIBHOCTI

1. Lo Take nepeTBOpPEHHSA NOAIOHOCTI

Cutyauia. Y4HiBCcTBO 9-A Knacy BMpILLWIO Npu-
KPacuTK CTiHY LUKINIbHOrO KOPUAOPY BEAVKUM Miaka-
TOM 3 eMBeMOoI0 LLIKOSIN. € nuLle eckis embnemmn pos-
MipoM 5 cM x 5 cmM, a noTpiOHO 3p0buTN 300paxKEHHS
po3mipom 1 M x 1 M. MocTana npo6nema: sk 36inbLIn-
TN MaoHOK, Wo6 embnema Ha HbOMy Oyna nopaibHa
embnemi Ha eckisi. AkWo ue 3poduTn «Ha OKO», TO
dopma mMoxe cnoTBopuTUcs. Bupiwmnn, 3a aHanori-
€10 3 NoAibHICTIO TPUKYTHUKIB, 3HAWNTX BiAHOLLEHHS
MiX BiNOBIOHMMN eneMeHTaMn MaslloHKa Ha rnJiakaTi Ta eckisi. Eckiz embnemu mae cTo-
poHy 5 cMm, a 1i 3006paxeHHsa Ha nnakati — 1 m = 100 cm, Toai koediuieHT noaibHOCTI

100 . . N
k:?:ZO. 3BiacwK, FKLLO Ha eckisi 6yKBM Manu BUCOTY 1 CM, TO HA MaJIlOHKY iX BUCOTA

gr.orioncentr.com.ua/Dp808

mae popisHioBath 1 x 20 = 20 (CcM); 9KLLO NPOMIXKOK MiXX eleMEeHTaMN ecki3y CTaHOBUTb
0,5 cm, To Ha MantoHKy BiH 6yne aopisHioBaTtn 0,5 x 20 = 10 (cm) i T. A. Y Takuii cnocid
BOHW CTBOPW/IM MatOHOK Ha nnakaTi, noaibHniA eckidy embnemu LWKoaun.

AK yuHi @1 yUeHHIII CTBOPUIN eMOJIeMy Ha MaJIIOHKY,
110 36eperJa (popMmy eMOJIeMH HA €CKizi?
\a

=

Cropucranncsd mogioHicTo (iryp.

A"
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3anam’atairte!

IIepeTBOpenHus, mo nepesoauts Qirypy F y dirypy F', 3a akoro Binu-
CTaHi MiK BiIMOBiTHMMM TOYKaMu 3MiHIOIOTHCS B TOMY CaMOMY BiHO-
meHHi k > 0, Ha3MBaIOTh nepemeopeHHaAM nodibHocmi, a6o nodibnicmio
(mam. 337).

ITe osHauae, 1110 KOJU AOBiJAbHI TOUKM X 1Y
¢irypu F mpu mepeTBOpeHHi mogiGHOCTI mepexo-
Iatby Touku X'iY' dirypu F', To X'Y' = k- XY,
ne kB > 0. Yucao k Ha3WMBAWOTL KoepiyicHmom
nodi6rocmi.

Y uoMy 0COOGJIMBICTHL IIEPETBOPEHHS
B CUTYyAaIlil, PO3IJIAHYTill HA IIOYATKY X
naparpada?

\=

‘ . . Man. 337
Poswmipu 300pakeHHSA 3MiHUIIUCSA, ajIe

(dopma 3auIIIIACS Ti€IO CAMOIO.
-

2. BnactuBOCTI NepeTBOpeHHS NofioHOCTi

. Yu icHye 3B’A30K Mix NepeTBOPeHHAM MmofiGHOCTI
¥ mepeMiteHHAM ?
\a

Cuopasnai, mepeMileHHA MOMKHA PO3TIIALATY AK IePEeTBOPEHHA IoAi6HOC-
Ti 3 KoedimienTom k£ = 1.

IlepeminieHHs € OKPEeMUM BUIIATKOM IIEPETBOPEHHS MOiOHOCTI.

3anam’atauTte!

Teopema (BIaCTUBICTh IIePETBOPEHHS IIOAI0HOCTI)
IIpu nepeTBOpeHHI MOAIOHOCTI TOYKY, IO JIE;KATHh HA MPAMi, mepe-
XOmATh y TOYKH, IO JIEeKATHh Ha NPAMiH, i 30epiraeTbcd mMOpAmoOK Ix
B3a€EMHOTO PO3MillleHH.

Jlano: IepeTBOPEHHS, II10 € IePEeTBOPEHHAM IOAi0HOCTi.

JNlosectu: 1) TOouKHM, 110 JEXKATh HA IPAMil, IePexXomaTh Y TOUKH, IO
JexKaTh Ha IpaMiii; 2) 30epiraeTbcs IOPSAIOK B3a€EMHOT'O PO3MIIIIEHHS TOUOK
Ha IpAMi.
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Nosenenns. Hexa#t Toukum A, B i C jexarh Ha
OnHIN mpamiit i Touka B JeXuTh Misk Toukamu A i C
(mai. 338). Tomi AC = AB + BC. [lessike mepeTBOPEHHS
nomibuocTi mepesoauTh Touku A, B i C B Touku A', B’
iC'. 3a o3HAUEHHAM IIePEeTBOPEHHS IIOAI0HOCTI MaeMoO:

AC'=k-AC=k(AB+ BC)=
—k-AB+k-BC=A'B +BC. R R

3 piBrocTi A'C' = A'B’ + B'C’ Buniusae, 10 TOYKU Maun. 338
A', B'i C’ nexaTh Ha OOHIN IpaAMiil, a Touka B’ JeXUTh
Mixk Toukamu A' i C'.

HACJIILOK. IleperBopeHHsI IOAiOHOCTI MPAMi MEePEeBOIUTH y MPAMI,
IIPOMEHi — y MPOMeHi, BiIpi3Kku — y Bigpisku.

E] IIpuiimemo 6e3 moBemeHHSA IIe TaKy BJIACTUBICTH: MEePETBOPEHHS IIO-
IiOHOCTi MepeBOONTH KYT Y PiBHUI HOMY KYT.

BiacTtuBocTi mepeTBOpeHHs MOAi0HOCTI mogamo B TabauIi 31.
Tabruusa 31

IlepeTBOopenHa momioHOCTI BaactuBocri

BI

1. IIpsama mepexoauTh y IPAMY
(a Ba'), npoMinb — y IpOMiHbB.
2. Bigpisok mepexomuTs y Biipisok
(ABBA'B', BCBB'C',ACBA'C").
3. Kyt mepexoauth y piBHUI fioMy
Kyt (LA =/A, /B' =/B,
0" =/0).

3. NMopai6Hi Ppirypu gr.orioncentr.com.ua/pxYal

3anam'sTaiite!

IBi ¢irypu HasuBawThCA n0di6HUMU, IKIIO BOHU Iepe-
BOJSATHCSA OHA B OJTHY IT€PETBOPEHHAM MOAiOHOCTI.

) fkmo ¢irypa F nogi6ua ¢irypi F', To 3anucyioTb
I N I F © F' a60 (ko Tpeba BKasaTu KoedilieHT momib-
k

HOCTi) F © F'.
Iloxmioui ¢irypu mobpe Bimomi 3 mpaxTuru. Hampu-
KJaJ, TomiOHMMU € BHYTPiIIHi# i 30BHIIIHINA Oopmopu
kaymou (man. 339); ckaHoBaHi KoIrii JOKyMeHTa, SKi Man. 339

196]


http://qr.orioncentr.com.ua/pxYaL

[eOMETpUYHi NepeTBOPeHHS

30eperJyiu B pisHUX, ajie IPOHOPIiHHMX (hopMaTax; ABi ogHAKOBI reorpadiumi
KapTu pisHoro macmirady; Te came GorTo, AKe PO3AUBIAEMOCH HA cMapTdOHi
¥ Ha nyaHIeri Toino. IIpukaagamMu moagi6HUX reoMeTPUYHUX PITyp MOKYTH
0yTu O0ynb-AKi nBa kBagpaTtu (maja. 340), nBa koJsa (mai. 341).

0 (e

Man. 340 Man. 341

I3 BmacTuBOCTEl IEPETBOPEHHS IMOAIOHOCTI BUIJIMBAE, IO B MOTIOHHX
dirypax BimmoBigHi KyTm piBHi, a BigmoBigHi Bimpiskum — mnpomopuiiiHi.
3okpema, B momioHuX MHOTOKYTHUKaX ABC... Ei A'B'C'... E' (majn. 342):

AB BC _ EA C

LA=/A', /B=/B,..,/E=/E'"i = =..= .
A'B'" B'C’ E'A’

Ak moB’A3aHi miroIi mogioHuX diryp? J

L BinmoBinb gae Teopema.

E
3anam’aTaite! c
|
Teopema B

(Ipo BimHOIIIEHHA ILJIOI ITOAIOHUX MHOTOKYTHUKIB)

BimHomeHHA 1JI0LI MOXiOHMX MHOTOKYTHHKIB MOPiB-
HIOE KBaapaTy Koedinienra mogioHOCTI. A E

Man. 342

Nauno: FiF' — nonibHi MHOTOKYTHUKY 3 Koe@iIieH-
ToM moxioHocTi k (Maj. 343).

n n-1 n n—-1

Man. 343

HoBecTu: S—=k2.
SF
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losenenns. Po3i6’eMO MHOTOKYTHUK F Ha TPUKYTHHUKH A, A,,.., A
(mai. 343). OckinbKku MHOTOKYTHUKMU F i F' moxi6Hi, To icHye mmepeTBOpeHHsT
moAi0HOCTi, AKe MepeBOIUTh MHOTOKYTHUK F y MHOTOKYTHHUK F', a TPUKYT-
HAKY PO3OUTTA MHOTOKYTHUKA F — y TpukyTHUKEU A’ |, A'),..., A’ Bigmosiz-
HOT'0 po30uTTa MHOTOKyTHUKA F'. Ilimoma MHOrOKYTHUKA F JOpiBHIOE CyMi
ILJIOI TPUKYTHUKIB A, A,,..., A , a IJIOII[a MHOTOKYTHUKA F' NOpiBHIOE CyMi
mIon TPUKYTHUKIB A’ , A'y,..., A’ . Km0 KoedimieHT mopiGHOCTI HOpiBHIOE
k, TO CTOPOHU If BUCOTH TPUKYTHUKIiB MHOTOKYTHUKA F' y k pasiB 6iabIri 3a
BiITTOBiAHI CTOPOHM ¥ BUCOTU TPUKYTHUKIB MHOTOKYTHUKA F.

3Bifcu BuILIMBaE: S, = kzsA1 » Sy = k2SA2 reeesSy = kZSAn .

Jonasiiu 11i piBHOCTI II0OYJI€HHO, OJI€P3KUMO:

Sp =8y +8,, +..t Sy, =K (S, +S,, +...+S, )=FS,.

Or:xe, S—F =k,
F

ITeit pakT cupaBIKyeTbCA A Oy Ab-IKUX Qiryp.

KoedimienT mogionoCTi £k M0piBHIOE BiZHONIEHHIO TOBKHMH Bixmomsin-

HUX JiHiiTHUX exeMeHTiB diryp Fi F'.

ILnomri mogioHuX (hiryp BimHOCATHCA AK KBAAPATH IXHIiX BigmoBigHMX
) JiHIHHHUX eJIeMeHTiB.

4. MopibHicTb y nipamigi

Axmro y rpamax TpukyTHoOI mipamigu SABC mpo-
Bememo Binpisku A B, A C, i B,C,, mapajesibHi Bigmo-
BiZHUM cTOpoHaM ocHOBHU (MaJj. 344), TO OTPUMAEMO
mapu MogiOHMX TPUKYTHUKIB:

ASAB © ASA,B,, ASAC © ASA.C,, ASBC © ASB,C,.

O60r'pyHuTyiiTe 1eil (GaxT, COUPAOYNCh HA IIEPIIy
O03HAKY IMOAiOHOCTi TPUKYTHUKIB.

Kpim Toro, orpumaHuii y mepepisi TpPpUKYTHUK
A B,C, e nofiOHUM TPUKYTHUKY OCHOBU ABC, a TaKOX B
oTpuMaHa mipamiza SAlBlC1 momibua mawmii mipamingi Man. 344
SABC (11i BIaCTHUBOCTI A0BeIEeMO IisHime).

LlizHanTecs 6inble _]

PosrnsHemo ocobnueuin cnocié nobynosu nodibHux ¢iryp (man. 345, 346). He-
xan F — paHa ¢irypa. [No3Ha4mMmMo [oBinbHY ToUKy O. Hepes KOXHY To4vky X oirypu F
npoBeaemMo npomMiHb OX i BigKIagemMo Ha HbOMYy Bifpi3ok OX', wo OOpPIBHIOE k - OX.
Opepxnmo wykany dirypy F'.

198 ]
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A
Ha mantoHky 345 Touku X i X' nexartb Ha 0ogHOMY NpomMeHi OX, a Ha ManioHKy 346 —
Ha OOMOBHANLHUX NMpoMeHax OX i OX'. LLlo6 po3pi3HATK Ui BUMaAKW, BBaXatoTb,
Lo B nepLiomMy Bunaaky k > 0, a B gpyromy — k& < 0. ®@irypu F i F' Ha3nBalOTb roMoTe-
TUHHUMU.
F' ti

F fo)

Man. 345 Man. 346

o

lMepeTBOpPEHHS HA3MBAETLCS FOMOTETIEID, SKLLO BOHO NEPEBOANTL KOXHY TOUKY X
dirypu Fy Touky X' dirypu F’ Tak, wo OX' =|k|OX , Ae k — 0yab-9Ke 4icno, BigMiHHE
Big, Hyns, O — dikcoBaHa To4ka, X' € OX.

Yucno k Ha3nBalTb KOEPILIEHTOM roMOTeTIi, TOUKY O — LIEeHTPOM rOMOTETIl.

Ha mantoHky 347 TpukyTHUK ABC npu roMoTeTii 3 ueHTpoM O Ta koedilieHTOM
k = 3 nepexoanTb y TOUKYTHUK A, B.C,, @ Mpy roMoTeTii 3 KOeilieHTOM k = -2 1 TUM
CaMVM LEHTPOM — Y TPUKYTHUK A, B,C,.

Man. 347
‘ CnoBHMYOK J
OL A, El YKpaiHcbKa | AHrIilicbka/ Himenpka/ ®dpannysska/
English Deutsch Francais
| mepeTRBo- similarity Ahnlich- transforma-
peuHsa transforma- | keitstransfor- | tion de simili-
moxioHocTi tion mation, f tude

gr.orioncentr.com.ua/6G4aw
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Npurapaiite I'OHOBHeJ

. LLlo Take nepeTBOpeHHs NoAaibHOCTI?

. JoBenitb, WO NpyY NepeTBOpPeHHi NoAibHOCTI TOYKK, LLO NiexaTb Ha NpsAMii, nepe-
XOOATb Y TOYKU, SKi TaKOX NiexaTb Ha npamil, i 36epiraeTbCca NOPSA0K iX B3AEMHOIo
PO3MILLEHHS.

3. Y aki ¢irypn nepexogaTb NpsiMi, NPOMEHI, Bigpi3ku, KyTW Mif, 4ac NepeTBOPEHHS

nopidHocTiI?

4. Ski pBi @irypm Ha3mBaTbCa NOAIGHMMN? HaseaiTe Npuknaam noaibHux eiryp.

5. Chopmyniorite Teopemy npo BioHOLIEHHS Naow, NOAiOHUX MHOMOKYTHUKIB.

N =

VYcHe TpeHyBaH HHJ

O0uunCIiTh:
1)52+42-10; 23+42-4; 824+122-8;
2)33+32-50; 92+32+10; 102+ 52-125.

Po3B'axiTb 3apayi

975'. Ha axomy 3 MaJItoHKiB 348, a — 0, 300pasKeHo IepeTBOPEeHHA IToAi6HOoC-
Ti, 1110 IepeBoAUTH TPUKYTHUK ABC B TpuKyTHUK A'B'C'?

B’ C’' B’
B
A c c
A’
A C
A B
a Mar. 348 0

976'. Yu gocTaTHBLO JIMIIIE PiBHOCTI BiAMOBiIHNX KYTiB 1BOX MHOTOKYTHHUKIB
a00 JuIlle IPOHOPIiINHOCTI BiAMOBIHNX CTOPiH, 1100 IIi MHOTOKYTHM-
Ku Oyau momioumMum ?

977'. 3a sskoi ymoBHU ABi oai6Hi Qirypu — piBHi?

978°. Ha manouky 349 nmepeTBopeHHA IOAIOHOCTI IepeBOAUTE BiApisoKk AB
y Bigpisok A'B’. 3a KIiTHHKaMU MOOyAyiiTe TOUKHU, V AKi MepexoaaTh
Touku C i D Binpiska AB npu I[bOMY II€PETBOPEHHI.

979°. Ha mantonky 350 mepeTBopeHHA HOAiOHOCTI mepeBOgUTh Bigpisok OA
y Bigpisok OA’. CKopucTaBIINCH KJIITUHKaAMHU, 3HAUIITHL KoedilieHT
noxibHoCTi.
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2 B(
A A
0]
A D C B
AI
Man. 349 Man. 350
980°. ITo6yxayiiTe aBi moxidui, asxe He piBHI Qirypu.
981°. Yu OyayTh MOLiOHUMI: )
yay '-,E_I'- =
i

1) n1Ba OyIb-AKi KBagpaTu; i ?

l ] 2) nBa OyAb-AKi IPAMOKYTHUKU; K _ﬂ'

. o [=] ;2
3) nBa Oyab-AKi Koaa? \

982°. Yu GynyTs momiGHIME: gr.orioncentr.com.ua/L7MDz

1) n1Ba OyIb-AKi TPUKYTHUKH;
2) nBa OyAb-AKi TpaBUJIbHI TPUKYTHUKH;
3) nBi Oyab-AKi Tpamerrii?

983°. Yu moxidui piBHOGempeHi TPUKYTHUKHN, B OSHOMY 3 AKHX KYT MiK
OiuHMMM CTOPOHAMHU AOPIBHIOE O, a B iHIIIOMY — KYT IIPX OCHOBI
IOpiBHIOE [, AKIITO:
1)a=120°3=31°% 2)a=90° =45°?

984°. Yu mozi6Hi piBHOOEAPEHI TPUKYTHUKY, B OJHOMY 3 IKUX KYT Mix 0iu-
HUMHU CTOPOHAMHU AopiBHIOE 60°, a B iHIITOMY — KYT IIpX OCHOBI ZOpPiB-
HIoE 59°?

985°. Yu noxibHi gBa pombM, AKIIO:
1) xyT ogHOTrO poMba mopiBHIOE 45°, a KyT iHImoro — 135°;
2) Y KOKHOTO 3 HX CTOPOHA JOPiBHIOE MEHIIIiH AiaroHa i?

986°. CTopoHU OJHOTO IPAMOKYTHUKA JOPiBHIOIOTL 12 cM i 8 cM, a cTopoHHU
iHIITOrO MPAMOKYTHUKA — 6 cM 1 9 cM. Uu momi6Hi 11i TPAMOKYTHUKU ?
BiamoBiab moscHiTE.

987°. CTOPOHU OJHOI'0 YOTHPUKYTHUKA HOPiBHIOIOTH 16 cm, 24 cM, 32 cMm
i 40 cm. MeHIIa cTOpoHAa MOAIOHOTO IOMY UOTUPUKYTHUKA JOPiBHIOE
14 cm. 3HAHAITE CTOPOHU APYTOTO YOTUPUKYTHUKA.

988°. Kaptu omHOoro paiioHy BHUI'OTOBJeHO B Maciarabax 1 : 25 000 i
1:100 000. Axwnit koedimienT mogidHOCTI MUX KApPT?
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989°

E MOAiOHMX MHOTOKYTHHUKIB, IKII0 Koedi-
l l IieHT iX TOAiOHOCTI JOpPiBHIOE:

990°

—

991°.

992°

—_

993°.

994°

995°.

996°.

997.

008.

999

. Homy IOpPiBHIOE BiTHOIIIEHHS ILJIOIT ABOX

1)0,5; 2)2; 3)5? \

. Ilmomi nBOX MOAiIOHMX MHOTOKYTHUKiB gr.orioncentr.com.ua/4nNGj

mopiBumooTs 16 cm? i 32 cm?. SHalgiThL
Koe(ilieHT moai6bHOCTI MMX MHOTOKYTHUKIB.

3HaNIiTh BIAHOIIIEHHSA IIJIOII JBOX KBAAPAaTiB, AKIIO IXHi CTOPOHM Bif-
HOCATHCA AK:
1)1:4; 2)2:5; 3)m:n.

. dIK BimHOCATBCA CTOPOHU ABOX KBaApaTiB, AKMIO IXHIi IOl BigHO-
CATHCA AK:
1)4:9; 2)1:16; 3)m:n?

IInomii ;BOX KBazparTiB BimHoCcAThECA AK 1 : 4. 3HaliAiTL HepuMeTp APY-
ToTo KBaJpaTa, AKII0 IepuMeTP IepPIIIoro JOPiBHIOE:
1)8cm; 2)12cm; 3) 16 cm.

. BigmoBigHi cTOpoHM ABOX MOAIOHMX MHOTOKYTHHKIB TOPiBHIOIOTE 2 CM
i4 cm. 3HaHAITL IIOIY OiJIBIIIOT0 MHOTOKYTHHUKA, IKIIO ILJIOIa MEH-
IIOT0 TOPiBHIOE:

1) 14 cm2; 2) 25 cm?;  3) 30 em?.

Y nipamini SABC y rpani SAB nposezneHo Bigpisok A B, | AB. Croporn
yTBOpeHOTro TpuKyTHUKA SA, B, 10piBHIOIOTE 7 cM, 9 cM, 12 cm. 3Ha-
UIiTH cTOPOHU TPUKYTHUKA SAB, AKIO 110T0 HAMEHIIa CTOPOHA J0-
piBuioe: 1) 14 cm;  2) 21 cm.

Y rpani SBC nipamigu SABC nposeneso Bigpisok B,C, || BC. Yu mo-
XYTb cTOpoHU TPUKYTHUKIB SB,C, i SBC nopiBHIOBaTH:
1)4c™m,5cem, 6 cmi8cm, 10 em, 11 cm;

2)7cem,3cm, 5cemildem, 6 cm, 10 cm?
BiamoBiaps mosicHiTE.

Yu nomioui Tpukyraukun ABC i AMN, axkmo MN — cepenHa JiHisa
TpukyTHUKa ABC? BignoBigs noscHiTs.

Y tpukyrtankax ABCi KLM: /A= /K, /B=/L,AB=c¢,BC=c+ 2,
AC=c—2, KL = nc. 3HaliiiTh CTOPOHU TPUKYTHUKIB, AKIITO:
1)c=5cm, n=3;

2)c=6cwm, n=§.
4

. Y tpukytaukax KLM i ABC: /K = /A, /B = ZL, KL = m, LM =

@ =m+ 2, KM =m — 2, AB = nm. 3HalAiTh CTOPOHU TPUKYTHUKIB,

AKIo m =8 cm, n = 2.
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1000. Cepepua ainia Tpanerii gianTs il Ha a8i yacTuHu. Yu noxibHI 11i yac-
THUHU MiK co00r0? Uu moxibHa AKach i3 IIUX YaCTUH JaHil Tpamelfii?

1001. KoxxHy miarosHayb IpsSMOKYTHHKA MOALJIEHO HA TPU PiBHI yacTmHU i
TOYKH IIOHiJIy IIOCJHiJOBHO CIOJYUYeHO Bigpiskamu. Uu mogiOHME JaHO-
MYy IPAMOKYTHHUKY YTBOPEHUHN YOTUPUKYTHUK ?

1002.Y vorupuxkytuuky ABCD ua Bigpiskax AB, AC i AD mosuadeHo Bij-
noBigHi iMm cepeguau — K, L, M. Yu noxioui vorupurytaunku ABCD
iAKLM?

1003. Pisuumsa mepuMeTpiB ABOX KBaApaTiB JOPiBHIOE ¢, a PisHHUIS IXHix
oy — d. 3HANAITh ILJIOIi KBaAPaTiB, AKIIO:
1)c=16 cm, d = 56 cm?;
2)c=12cm, d =105 cm2.

1004. [ITupuHa TPAMOKYTHOI paMKH HOPiBHIOE ¢, a ii mioma — S. 3HaNIITE
IIepUMEeTPH 30BHIIIIHHOT'0 Ta BHYTPIIIIHHOI'0 KOHTYPY PAMKH, AKIIO:
Dc=2cm, S=96 cm?;
2)c=3cMm, S =564 cm?.

1005. Bucora mapaJjejorpaMma, IpoBefeHa A0 OiJIbIIIOl CTOPOHU, YTBOPIOE 3
MEHIII0I0 cTopoHO0 KyT 30°. 3HaliAiThL IOy IOAiOHOTO oMYy IIapa-
JieJiorpaMa, y AKOTr0o CTOPOHH JOPiBHIOKTh:
1)10Mmmil15 mm;  2) 20 Mmm i 25 v,

1006. ITapaseaorpam Mmae rocrpuii Kyt 30°. SHAHAITH MJIOINY MOLiOHOTO
B] oMy mapaJiejiorpamMa, y SKOTro CTOPOHU TOPiBHIOIOTH:
1)15cmi 10 cm;
2)25cmi 20 cm.

1007.Y piBHOOegpeHOMY TPUKYTHUKY, BIIMCAHOMY B KOJIO, OJHA 3i cTOpiH
JeKUTHL Ha miamerpi. HaBKoJIO IIbOTO KOJIa OIMMCAHO PiBHOOEIpPEHMH
TPUKYTHUK, MOAIOHMI BOucaHoMy. UM MOKHa CTBEDPAKYBATH, IO
IJIOITA BIIMCAHOTO TPUKYTHWKA BABiUi MeHIIa Bij ILJIOIi ONMCAHOTO
TPUKYTHUKA?

1008. VY crigbku pasis mioia KBajgpaTa, BIIMCAHOIO B KOJIO, MEHIIIA BiJ IJIo-
I KBaZpaTa, OMMCAHOr0 HABKOJIO I[bOTO KoJa?

1009*. IIpama ginuThk Tpamerito Ha aBi moxioui Tpamernii. IlopiBHsiiTe KOB-
JKUHY Bifgpiska miei mpsamoi, 110 MicTUThCA MiK cTOpOHAMHU TpaImerrii,
3 TOBIKUHOIO ii cepeaHbOI Jrimii.

1010*. IIpama, mapaJjielbHa OCHOBAM Tpamellii, JiJauTh il Ha ABi momibHI Tpa-
merrii. ¥ AKoMY BifHOIIIEHHI 1A IpAMa AiJIUTEL OiuHi cTopoHu Tpamerrii,
AKIIO ii OCHOBY BiJHOCATHCS AK:

1)1:4;
2)2:3?
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1011*. Boumrits y ganuii TPUKYTHUK KBaJgpaT, OBl BEPIINHU SIKOTO JI€KATh
Ha OOHiII CTOPOHIi, a ABi iHIII BepINIMHN — HA JBOX iHIIIMX CTOPOHAX
TPUKYTHUKA. 3a MAJIOHKOM 351 CKJIamiTh IIJIaH OOy IOBMU.

B
N K
N/K'
A M P'M P C Man. 351

1012*.Y Tpurkyraunxk ABC BOumIiTL poM0 i3 JAaHUM I'OCTPUM KYTOM O Tak,
1100 of1Ha 3 10T0 CTOPiH Jieskasa Ha ocHOBLI AC TPUKYTHUKA, a ABi OT0
BepIInHU — Ha OiuHux cropoHax AB i BC TpuKyTHHUKA.

MpoABiTL KOMNETEHTHICTb J

.

1013. KopoTke ILIeUe «KypPaBJsa» KOJIOAA3S Mae AOBXuUHY 2 M. Koun
KiHellb KOPOTKOro mieda omyctuBca Ha 0,4 M, KiHeIlb ZOBroOro
migaasea Ha 0,9 m (maut. 352). fAka goBKuHA HOBroro miaeda?

0,9 m

Man. 352

1014. Ha Bigcrani 21 M ogHa BiJ 04HOI pOoCTyTh ABi cocHu. Bucora meprmol
COCHU CTAaHOBUTEL 39 M, a BucoTa Apyroi — 11 m. 3HaigiTh BigcTanb
Mik IXHiMU BepxiBKamu. BignoBigb mogaiiTe B MeTpax.

1015.VY maunromy Kurai sapoauiacs rpa (3a Jeresioro, ii mpuayMaB Ku-
Taenb TaH) — 3 mMeBHUX reoMeTpuyHUX Qiryp (Tanrpamis), cKJa-
manu pisHi cuayeru. TanrpaMu BUpisaiu 3 YOPHOTO KapTOHY abo
BUITUJIIOBAJIU 3 JIEPEBa, TOMY CUJIYETH BUXOAWUJIN IPaBIOIOIiOHN-
mu (mai. 353, 354). Ha mamouky 355 Bu 6aunTte KBagpat ABCD,
y SIKOMY IIPOBEJIeHO BiipidKu — JiHil po3pidy KBaapaTa oJd oaep-
skaHHA Taurpamis. Touku K, M, L, G, I — cepeanuu BiAMOBigHUX
BimpisKiB.
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[eOMETpUYHi NepeTBOPeHHS

Man. 353 Man. 354 Man. 355

1. ®opmy AKUX TeoMeTPUUHUX (Diryp MaroTh TaHTPAMU:

a) Ha MaJIOHKY 353; 0) Ha MaJToHKY 354?

Bigmosigb o0r'pyHTyIiTE.

2. Yu e cepen TaHrpaMmiB moAi6HI pirypmu:

a) Ha MaJIOHKY 353; 0) Ha MaJTOHKY 354?

Bigmosigb o0r'pyHTyIiTE.

3. Hu € cepen Taurpamis momioHi ¢dirypu 3 KoedimierTom 1:

a) Ha MaJIOHKY 353; 0) Ha MaJTOHKY 354?

Bigmosigb o0r'pyHTyIiTE.

4. fIKimro cepen TanrpaMis € momioHI Qirypu, To axuil KoedimieHT
ix moxiGHOCTI:

a) Ha MaJIOHKY 353; 6) Ha MaJIOHKY 3547

Bigmosiab o6r'pyHTyiiTE.

5. CKinbKM PiBHUX i CKiNIBbKY MOAIGHUX TaHTpPaMiB BUKOPUCTAJIHU
IS CKJIaJTaHHa:

a) cuayeTy Ha MAJIOHKY 353;

0) cunyery Ha MAJTIOHKY 354;

B) CIUIYeTiB Ha 000X MaJIIOHKaX pasomM?

6. ITpunymaiiTe iHmINH cuayer, AKUM MOMKHA CKJIACTU i3 TaHrpa-
MiB.

1016. IInau semenbHOI ginauku (Maj. 356) B maciiTabi 1 : 200 BUKoHaHO
Ha apkymri 407 x 288 mM. HUu momicTuTheda Ha apKyIri 288 x 203 MM
e mrau y macirabi 1 : 300?
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NEPEBIPTE, AK 3ACBOININ MATEPIAJ PO3/INY 5

Ggh N

KOHTPOJIbHI SANMTUTAHHA

flke reoMeTpryHe NepeTBOPEHHS HA3NBAETLCS NEPEMILLEHHAM?

HasBiTb BNaCTMBOCTI NEPEMILLEHHS.

Aki ABi pirypu Ha3nBalTLCS PIBHUMN?

¢lke NepeTBOPEHHS Ha31BaKThL NapanesibHUM NEPEHECEHHAM?

¢Ike NnepeTBOPEHHS HA3MBAKTb CUMETPIEIO BIAHOCHO AAHOI TOYKN; CUMETPIEIO BiAHOC-

HO AaHOoT NPSMOI?

@

9Ky ¢irypy HasmBalTb LEHTPANIbHO-CUMETPUYHOIO; CUMETPUYHOIO BIAHOCHO AOAHOI

npsmoi?
7. o Take noBopoT?
8. 9ki aBi dpirypu Ha3mBaloTbLCA NOAIGHUMN?

TECTOBI SABOAHHSA

YBaxkHO mpouuTanTe 3agadi Ta 3HanAiTb cepen 3anponoHOBaHMX BignoBigen npa-
BUNbHY. N5 BUKOHaHHSA TecTy NoTpioHo 10—15 xB.

1°.

5*.
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O — TouKa mepeTUHY AiaroHajei npaMoKyTHuKa ABCD. HasBiTs TOU-
Ky, CUMeTPUUHY TOouIli A BizHOCHO Touku O.

A.C. B. D. B. A. I'. B.

. ABCD — pom6. HasBiTh TOUKY, cHMeTPUUYHY TOUIli B BiZfHOCHO mIpsaMoi
AC.
A. B. B. D. B. A. I.C.

. [lano xoJo i3 merTpoMm O © giamerpom AB. ¥V aAKy ¢irypy mepeiime

paziyc OA mpu moBopoTi Kojia HaBKoJ0 Touku O Ha KyT AOB 3a TOIUH-
HUKOBOIO CTPiJIKOI0?

A. Tlpawy AB. B. Pagiyc OB.

B. liameTp AB. I'. Pagiyc OA.

. llano mpaBuabHUi mectukyTHuk ABCDEF i3 ieatpom O. Y AKy ¢iry-

py mepeiife miaronanb AD Ipu MOBOPOTI MIECTUKYTHUKA HABKOJIO TOY-
Ku O Ha KyT AOB 1poTH rOANHHUKOBOI CTPiaIKM?

A. liaronaus FC. B. diaronans BF.

B. diaronans AE. I'. Aiaronans BE.

Keaapat ABCD i3 mioiero 16 cm? mapaJiesibHO IePeHeCeHO Ha BEKTOP
2AB, a motim yrBOpenuii npamoryTHuk AB C D, e B,C, — o6pas cTo-
pouu BC mpu mapaJieJbHOMY IepeHeCceHHi, ITOBePHYTO HaBKOJIO TOY-
Ku A Ha KyT 90° mpoTn rofuHHENKOBOIL cTpinku (B,, C, i D, — obpasu
TouoK B, C, i D npu nosopoti). Homy nopiBHIOE CyMa IepUMeTPiB mps-
mokyTHUKiBAB C DiAB,C,D,?

A.12cm. B. 24 cm. B. 32 cm. I'. 64 cm.



Po3ain 6. NOYATKOBI BIAOMOCTI
31 CTEPEOMETPII

Y po3aini pi3Haerecs:

* L0 BMBYA€E CTEPEOMETPIS;

= gKi dirypu BBaXaroTb OCHOBHUMW Y MPOCTOPI;

* NPO B32EMHE PO3MILLEHHS Y NPOCTOPI ABOX NPSAMUX, MPSAMOI | NAOLMNHA, OBOX
MAOLLMH;

= 9K 3HANTW BIACTAHb Bif, TOYKM OO NAOLLMHW;

= L0 TaKe MHOrorpaHHuK Ta siki BlaCTMBOCTI MaloTb NpsiMa npuama i nipaming;

" Npo Tina o6epTaHHA Ta BNACTUBOCTI LuniHApa, KOHyca i Kyi;

= 9K 3aCTOCYBaTV BUBYEHI O3HAYEHHS i BIACTUBOCTI HA MPakTuLi Ta B PO3B’A3yBaHHI
3apay

§ 17. BBAEMHE PO3MILUEHHA Y NPOCTOPI NPAMMX,
naowuH, NPAMOI TA NNOLWNHN

1. LLlo BUBYaIOTb y cTEpEOMETPIT

Curtyauia. Ypok reometpii B 9-A knaci OkcaHa
MwukonaiBHa po3noyana TakMmu cnosamu: «Bu 3Ha-
€Te, L0 B reoMeTpil BMBYaloTb dirypu Ha niaoLwuHi Ta
y npocTopi. MNMo4unHatoum 3 7 knacy, BU BUBYaIU ria-
HIMETPID, Oe Ai3HanMcd npo BAacTUBOCTI @iryp Ha
nnowmHi. Tenep BM O3HamMomMuTecs 3 NO4YaTKOBUMU
BiJOMOCTSIMU 3i CTEPEOMETPIi — po3ainy reomeTpii,
Yy SIKOMY BMBYalOTb BNIACTMBOCTI iryp y nNpocTopi».
Yuntenoka 3anpornoHyBana YYHIBCTBY npuragatu
OCHOBHI ®irypu 1 OCHOBHi BiJHOLLIEHHSA Ha NJIOLLMHI Ta
3a aHasorieln cxapakTepuayBaTtu ix gnsa NpocTopy. YYHi XyTKO B3SIMCh 3a poboTy, 34ii-
CHUN MOLUYK Y MepeXxi «IHTepHeT» | cuctemaTnadyBanm gaHi B Tabnuui (tabn. 32).

gr.orioncentr.com.ua/y4ox|

Tabaruuys 32
Ha naouruni Y npocTopi
OcHorHi dirypu TOYKa i mpAMa TOUKAa, IPSIMa i IIoInHA
A 4,
ITo3HauyeHHa AB 260 a AB abo a,

ABC a6o a (anbha)
oA

a

. A B
3o00pakeHHA a / {1 ? /
A B B
; .
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Tabauuysa 32 (npodosiceHHs)

Ha naomuni

Y npocropi

OcHoBHE
3 BiHOIIICHB

naaexcamu adbo sexcamu Ha

Haaexcamu abo aexcamu y

3o0pakeHHd

.B

IToznauenns

Aca,Cga

Aco,Bga

) Ilnomuny 306paskaroTh 314e0iabIT0r0 y BUMIALL Iapajesorpama i mo-
3HAYAIOTh MAJIMMU I'PeNbKUMU OYKBaMu o, [3 (bera), y (rama)....

E] Yepes ogHy TOUKY B IIPOCTOPi MOKHA INPOBECTH 0e3jiu IpaMHMX
(mas. 357) i 6e3miu mrommuu (MaJj. 358).

blcec d

Man. 357

A

Man. 358

CKiJIbKY MPAMUX MOKHA ITPOBECTH Yepes IBi TOUKM’

y mpocTopi? A CKiTbKHY ILJIOIITUH?
o

Yepes Oyab-AKi ABi TOUKHM Y IPOCTOPi MOKHA IIPOBEC-
™ enuHy npamy. IlaomumHa Takoi BIacTUBOCTI He Mae.
IToguBiThesa Ha MaJOHOK 359. Uepes Touku A i B Ipoxo-
IUTH €efUHA TpAMa a. 11a nmpama e JiHielo mepeTuHy ILI0-

ITUH o, B, y1i0.

lv l Yepes Oyap-aKy NpAMY y IPOCTOPi MOKHA IIpPO-
/| BecTn Gesmiu IUIONIUH, a 3HAYNTD, 4epes Oyab-AKi

IBi TOYKHM y HPOCTOPi MOKHA HpoBecTH 0€3Jiu

TLJIONIMH.
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MoyaTkoBi BigoMoCTi 3i cTepeomeTpii

Bigomo, 1o mraTuBu 6araThox iHCTPYMEHTiB (oToamapara, TeogoriTa
TOII0) BUTOTOBJAIOTE Y (hopMi TpuHOTH. 3aBAAKY IILOMY iHCTPYMEHT 3aBKAN
critikmii. Ctinm abo TabypeTKa He 3aBiKIM CTOATH cTifiko. 11i cmocTepeskeHHs
OPUBOLATH IO TaKOl BJIACTHUBOCTI IIJIOIIIUHMU.

3anam’'ataitre! |

|
BaacTusicTh IJIOIIMHUT
Yepes Oyab-AKi TPH TOYKH, 1[0 He JIeKATh HA OMHIN MPAMiii, MOKHA
IIPOBECTHU €TUHY ILIOIINHY.

“ 7' 3aBIAKU il BJACTUBOCTI IIJIOITUHY MOJKHA
/ HO3HaYaTu TpboMa i1 TouKaMu.

! \
Hampurkaan, ma wmadioEky 360 1mommHA ! B
ABC — 11e miomiuHa d. ! C
|
3apaya 1 | Yu moskHA IPOBeCTH ILIOLIIMHY Yepes :\ A
IBi mpaAMi, 1110 TepeTUHAIOTHCA ? e SN
o a
P03B'A3aHHA | Hexait npsami a i b neperuHaOTHCA /Mm
BTouni CiA € a, B € b. 3a mo6yg0BOI0, TOUKHU A, '
B i C e nexath Ha ogHil npamii. Tomy, 3a Biac-
TUBICTIO ILJIOIIIUHY, Yepes I[i TPU TOUKU IIPOXOJUTH B
eqUHA IIJOIMUHA o. ¥ ILIOMIMHI o JIedKaTh o0uABi A
aopami a i b. OTike, uepes ABi mpAMi, 110 mepeTHUHA- a c
IOThCSI, MOYKHA TPOBECTH IJIOIIIUHY . b
o
2. BsaeMHe po3MilleHHa 4BOX NPAMUX Mas. 361

y npocTopi

K MOKYTH po3MillTyBaTHCA Y IPOCTOPI ABI mpsami? J

[ ITomipkyiimo.

IToguBiThesa Ha maaoHOK 362. Bu 6aunte, 1110
npami a i b nepemunaromoca. llpamiaicrabic \a :b :
He MOKYTb IIePEeTHYTHCS, CKiIbKu 0 X He mpomo- _ S -
BYKYBAJIH.

m Y npocTopi MOKIMBI ABAa BMIAIKH, KOJIH o B i
. JBi IPsIMi He IePeTUHAIOTHCS: - .
o TIPAMIi b i ¢ He TIepeTUHAIOTHCA i JieKaTh B
OIHi¥ NJIOIIWHI B — BOHU napaJienbii;

e IIPAMI @ i ¢ He IepeTUHAIOTLCA i He JIe:KaTh Man. 362
B OJHI# ILJIOMTUHI — BOHU MUMOOIHCHI.
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3anam’ataite!

I
JBi mpami, 0 He JexkaTh B OJHIN IJIOIIUHI, HA3BMBAIOTHCI MUMO-
GiscHumu.

3. B3aeMHe po3MilL,eHHA NPAMOI i NJIOLWUHMN

AK MOXXYyTH PO3MIIITyBaTHCS y IIPOCTOPi TpAMa
i mromuHAa?

e

ITomipryemo 3a maaroHKOM 362.
-

Mo:kaIuBi Taki BUIAAKK PO3MIlIIeHHA IPaAMOi i miromuau (MaJ. 362):
1) opaMa JIeKUTH y IJIOIWHI, HaTPpUKJIaI:

aca,bca,bcB,ccP,ccy;dcp;
2) mpsMa He JIEXKUTD Y IJIOIINHI, HAIPUKJIAL:

azB,azy,bzy,cza,dza,dcy.

El Axmo mpaMa He JIe;KUTh y NJIOIIMHI, TO BOHA MOMXKe 1Lepemunamu
naowuny abo He nepemunamu ii.

Hampuraan, Ha maaoHKY 362 npsaMa d mepeTrHAE MIOMINHY O, a IIpAMa
C He IIePeTUHAE ITI0 ILJIOIIIHY.

3anam’ataire!

IIpsamy i nonuHYy, 10 He MePEeTHHAIOTHCSA, HA3UBAIOTh NAPALEAbHUMU.

4. NMNepneHgukynap
A0 NJIOWUHHU gr.orioncentr.com.ua/SDXnq

IloguBiThcss Ha wMadOHOK 363.
IIpama a nmepueHAUKYJISpHA A0 IpaMux b i d, axi
. a
Jexars y miomusi . Ile osHavae, mo npama a ~O ! !
nepneHOUKyAAPHA i KO ILIOIIUHY [3. '

m Illo6 ycTaHOBUTH, UM NEPHEHAUKYJIAPHA
IpSIMA 0 IIOUIMHMN: a p Y

1) mpoBeniTh y mJIOmUHI ABI mpsami uepes
TOYKY ePEeTUHY JaHOI IPAMO] 3 IIJIOUUHOIO;
2) 3’scyiiTe, YM TEPHEHAUKYJIAPHA TaHA
ImpAMa 0 KOKHOI 3 HOOYyI0BAHUX MPAMUX. Man. 363
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3anam’ataite!

Ilepnendurkynapom, mpoBeTeHNM 3 TOYKH IO ILIONIWHY, HA3UBAETh-
cA Biapi3oK mMpaMoi, MepIeHTUKYISIPHOI T0 IIJIOINHN, IKUH 3’ €THY€E TaHy
TOUYKY 3 TOUKOIO ITePEeTHHY MePINeHTUKYIAPHOL IIPAMO] i IJIOIINHH.

IIs1 TOUKa HA3MBAETHCA OCHOG010 NePNeHOUKYAAPA.

Ha mamiouky 364 uepes TOUKy A IIPOBEEHO IPAMY @ TePHEeHINKYJJIIPHO
o mpAMUX b i ¢, 110 JeKaTh y IJIOMIUHI o i mepeTnHatoTheA B Toulli O. Tomy
Bimpisoxk AO — mepreHAuKYISIpP J0 IJIOMINHYT o, ToOuKa O — OCHOBA IIepIIeH-
mukyaapa. Ilepmergukynasap AO € HaIMeHIIIUM 3 yc¢ixX Bifpiskis, 1o cmomy-
YaloTh TOUKY A 3 TOUKaMM IJIOITUHY o (MaJj. 365).

a
A
A
: |
.\
O: b C,/\g\l)
| B O
o ! o :
| |
Man. 364 Man. 365

E] 3a IOBKHMHOIO IEePIeHIUKYJIAPAa BU3HAYAKOTh 6i0CMaHb 6i0 MOUKU
0o niowuHu.

Ha manounky 364 moB:KuHA mepuneuaukyaapa AO mopiBHioe BifcTawHi Big
TOUKU A JI0 ILJIOII[UHMU Ol.

Bigpisku AB, ACiAD (max. 365) € noxusumu g0 IIOIIUHYU 0., & BiApisKu
OB, OC i OD — npoerkyiamu MUX NOXUAUX HA TIOIUHY O.

Yepes nepneaaukyaap AO i noxuiry AB nIpoXoguTh €AMHA ILIONMHA
AOB.

Tomy y mpocTOpi mepoeHAUKYJIAP 1 MOXUJIi 0 MIOMINHY MalOTh TaKi cami
BJIACTUBOCTI, AK MEePHNeHAUKYJIAP i MOXUJIi K0 IpAMOi y ItaHimMmeTpii.

3apava 2 |Touka M He JeXKUTH y ILJIOIMHI KBaapa- M
ta ABCD (mau1. 366). Voro miaromairi AC i BD neperu-
HatoTbed B Toulli O. IIpama MO neprneHIUKYyJIsIpHA B A

0 KO:KHOI 3 miaronasein kBaapara. MA = 10 cm,
AO = 6 cm. fka BigcTaub Big Touku M IO ILJIOLTMHU

KBajgpara? 0]
Po3B’A3aHHA | 3a ymosoo, MO 1 AC i MO 1 BD, C D
ToMmy npamMa MO nepneHAMKYJIAPHA O ILIOIIMHU Mas. 366
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ABC, a MO — miepneHIUKYJIAP, JOBMKMHA AKOro — IIIyKaHa BifcTaub. Yepes
nepneHIuKyaap MO i nmoxuny MA npoxoauth miaormmuaa MOA. ¥V 1ifi mio-
muHi JexuTb AMOA, v akomy: ZMOA = 90°, MA = 10 cm, AO = 6 cm. 3a
Teopemoro ITiparopa, MA%2= MO? + AO?. 3Bigcu Mmaemo:

MO =V MA? — AO? =102 —62 =8 (cm).
5. BzaemMHe po3MilL,eHHS NJOLWUWH

SK MOKYTh PO3MIIITyBaTHUCA Y IPO-
cTopi aBi mionuHM ? |
_ J 1 d 1C
ITomipryemo. >
S .
o B Y
Ha manionky 367 Bu GaumTe, IO IIJIOIITUHU
o ip nepemunaromuca. Jlinielo ix mepeTuHy € nps- .
Ma b. IlnomuHny o iy He IepeTuHAaOThCA. Taki mmio- |
IIIUHY HAa3WBAIOTH napaneavHumu. Ilaomuen o i B '
MmepeTUHAIOThCA Mif mpAMUM KyToMm. Ile — nep-
neHouKYAAPHI TIOIITNHU.
Bunagxu B3aeMHOro po3MilleHHS ABOX IPAMMUX, HPSAMOI 1 IJIOITMHU,
IBOX ILJIOIIMH HaBeJeHO B Ta0auIri 33.

/s

Man. 367

Tabauusa 33
dDirypu Bzaemue po3mineHHs 3amnmuc
HepPHeHaANKYIAPHL alb
IEPEeTUHAIOTHCA X
NBi mpami He IepIeHAnKYJIAPHIL anb
aib napanerbHi allb
He ITePeTUHAITHCA —
MUMOOIMKHI a-b
IpsaMa JeKUTH Y TJIOIMHL aca
nmpsaMma
epHneHIuKYyJIApHaA ala
mpaMa
Mpsiva a P 710 TLIOIIUHY
i TIepeTuHAE
ILJIOIIIUHY IpAMa
ILIOIIUHA O He IIepIeHIUKYJIApHAa anao
IO TLIOIINHU
nmpsaMma nmpsaMma
He IepeTHHAE napaJjeabHa alo
IJIOIITHUHY ILJIOIUHI
epHeHANKYJIAPHI oalp
HBi ILJIONIUHA IIePEeTUNHAITHCA K
wip He TepIeHInKYJIAPHI anpP
He IePeTUHAIOThCSA napaJjeabHi alp
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MoyaTkoBi BigoMoCTi 3i cTepeomeTpii

DlizHanTecsa 6inble J

A
1. CuMBON «:» AN NO3HAYEHHS MUMOOBIXKHUX NMPSMUX MA€E Cy4aCHE MOXOKEHHS.

Moro 3ano3nyeHo 3 HapucHoI reomeTpii. Lielii cumBon Binobpaxae po3MilLeHHS ABOX
NpPSAMmnX, SKi He BU3HA4akoTh XXOOHOT NaoLwmHN. Cnpasgi, SKWo PUCKY YIBUTU FOPU30H-
TaNbHOIO MPSMOLIO, @ TOYKY — MPSMOLO, Ka NepneHaMKynapHa 40 NAOLWMHU apKyLua,
TO CTa€ O4YEBULHUM, L0 Yepes Taki ABi NPSIMi HE MOXHa NPOBECTM MIOLLVHY.

2.Y Bac MOrN0 BUMHWUKHYTU 3anutaHHa: Yomy Ha masioHky 365 nepneHauky-
71590 AO 306paxxeHo AOBLUMM BifipI3KOM, Hix roxway AC, aaxe, 3a B1acTUBICTIO nep-
neHavkynspa, AC > AO?

Y cTtepeoMeTpii 306paxeHHs MPOCTOPOBUX Qiryp BUKOHYIOTb 32 0COBAMBUMU Mpa-
Bunamu. Npu upoMy Aesiki BnacTMBOCTI iryp 36epiraloTbesl, a aeski — Hi (tabn. 34).

Tabnanus 34
BnactueocrTi ¢iryp, BnactueocTi ¢iryp,
wo 3BEPIFAIOTbCA wo HE SBEPIFAKOTbCH
nig Yac no6ynoBu IxXHiX 306paxeHb nig Yac no6ynoBu IxHiX 300paxeHb

1) HanexHicTb Ppirypm oo ceoro 1) poBXuHa Bigpi3Ka;
Knacy ¢iryp (Touky 3006paxatoTb
TOYKOIO, MPSMY — NPSIMOIO,
BiOPi30K — BigpPI3KOM,

2) mipa KyTa (30Kpema, NPSIMnin KyT
300paxatoTb OOBIIbBHUM KYTOM);

TPUKYTHUK — TPUKYTHUKOM TOLLO); 3) nepneHANKYASAPHICTb NPAMMUX;
2) HanexHiCTb TOYOK NPAMIN; 4) piBHICTb (MPONOPLIHICTb) KYTIB;
3) nopspoK PO3MILLLEHHS TOYOK 5) piBHiCcTb (NPONOPLiVHICTb)
Ha npamin BiApi3KiB, AKi nNexartb Ha NPAMMUX,
(BHYTPILLHIO TOYKY Bigpiska L0 NepeTUHaloThCs

3006paxatoTb BHYTPILLHBOK TOYKOIO
Biopi3ka-306paxeHHs);

4) napanenbHICTb NPAMUX;

5) piBHIiCTb (NponopuiiHiCcTb)
Bigpi3KiB, L0 Nexartb
Ha NapajsesibHUX NPAMNX
a0o0 Ha ogHili npamii

Cnupatounch Ha aaHi Tabnuui, cnpobyliTe caMOoCTiMHO AaTW BiAnoBiab Ha NOCTaB-
JNIeHe 3arnnTaHH4A.

‘ CnoBHUYOK
—

EyRE

Yxkpaincbka @ AHrmiiiceKa/ Himenpka/ ®dpaanysska/
English Deutsch Francgais

crepeome- | stereometry | Stereometrie, f | stéréométrie
Tpisa

gr.orioncentr.com.ua/Siy1c
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MpurapaiTe ronoBHe J

LLlo BMBYaloTb y cTEpEOMETpIl?

HasBiTb OCHOBHiI reOMeTpPUYHI pirypm y npocTopi. Ak iXx no3Ha4aTb?
CdopmyntoriTe BNaCTUBICTb MIOLLMHU.

HaBepniTb npuknaam napanenbHUx NpaMux; MUMOOIKHUX MPSMUX.

K MOXYTb B3AEMHO PO3MiLLyBaTUCH NpsiMa i nnowmHa?

LLlo Ha3mBaloTb NepneHankynapom Ao naowuHn? Haeenite npuknan nepneHamkyns-
pa i NOX1noi A0 NJIOLMHN.

9K MOXYTb B3aEMHO PO3MilllyBaTUCA ABi NAOWMHN?

S

N

YcHe TpEHyBaHHﬂJ

1. SanuIits y mizimerpax: 5 cMm, 5 am, 5 M, 5 KM.
2. 3anumniitek y cautumerpax: 10 mm, 10 am, 10 m, 10 M.

Po3B'axiTb 3apayi

1017, IlpounTaiiTe Ta MOACHITEH 3aIIUC:
1)Aca,Cga; 2)Aca,Bga; 3)ABcoa, BCza.

1018'. Yu npaBuIbHO, 1[0 Yepes ABi TOUKM y IpocTopi: 1) MOKHA IIPOBECTH
€IUHY ILIOIMUHY; 2) MOKHA IPOBecTH 0e3Jriu IJIOoIuH; 3) He MOKHA
IPOBECTH KOJTHOI IJIOITHN ?

1019'. Yu npaBuibHO, 110 Uepes IPAMY Y IPOCTOPi: 1) MOKHA TPOBECTH €U~
HY IJIOIIUHY; 2) MOKHAa IPOBeCTH 6e3J1iU IJIOINH; 3) He MOKHA IIPO-
BECTU JKOJHOI IIJIOIMHA ?

1020'. Yu npaBUIbHO, II[0 YePe3 TPU TOUKH Y IpocTopi: 1) MoKHA MpoBeCTH
€IVHY IJIOIUHY; 2) MOMKHA IPOoBecTHu 0e3Jiu IJomuH; 3) He MOKHA
TIPOBECTH *KOIHOI MJIOIITUHA ?

1021'. Yu npaBuJbHO, III0 V IIPOCTOPi ABiI mpsiMi, 1[0 He IepPeTHHAIOTLCS,
MOKYTh OyTu: 1) TiIbKM mapajelbHUMU; 2) TiIbKKM MUMOOIKHUMU;
3) abo mapaJieJJbHIMHI, 400 MUMOOLKHIME ?

1022'. Yu npaBuIbHO, II[0 MUMOOIMKHI IPAMi MOXKYTE OYTH ITapaaeTbHIMU ?

1023'. Yu MmoKyTh OpAMa i mIomHa Oy TH:
1) mapajieIbHIMU;
2) MuMOOi:KHITMZ ?

1024'. Yu npaBUJIBLHO, 110 IEPIEHANUKYIAP — Iie: 1) miaoiuHa; 2) MpOMiHb;
3) Bigpisok?

1025’. Yu npaBUILHO, 1[0 HAXKOPOTIIIA BiICTAHb BiJl TOUKY IO ILJIOIUHNA —
me: 1) mToBXKMHA TOXMJIOI; 2) DOBXKUHA IIePIeHAUKYyaapa?

1026'. IIpounTaiiTe Ta moAcHiTHL 3amuc: 1) o L B; 2) a M B; 3) o || B.
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1027°. IIpoBenits miuomuny o. ITosuaure Toukn A i C, AKi J1eKaTh y IIOMH-
Hi o, i TOuKy B, IKa He JIe:KUTH Y il miaomiuHi. IIposemiTs npami AC,
AB, BC. {ki i3 mux npaMux IepeTUHAOTh ILJIOINHY 0.7

1028°. IIposeniTs maOLIMHY O i Mo3HAUTE HA Hill Touku A, B i C. IIposeniTs
npsami AB, BCiAC.

1029°. Ha maaoHKy 368 300pasKeHO ILJIOIIU- gr.orioncentr.com.ua/c9iz3
Hy o i mpami AB, AC, BDiCD. re )
l_J 1. Axi 3 Touox A, B, Ci D nexxaTsb y miaomiuHi o? El (=]

2. fki 3 mpaAMUX JIeKATh V ILIOMINHIL o ? N
3. Yu neperunatorbea npami ACi BD, ABiAC,ABiCD? | CIR s

1030°. Y1 mMoKyTh OpAMA i IJIOIIMHA MATH TiJIBKH

. . B
IBi coinbHai Touku? Yomy?

1031°. CRiNbKY MJIOIMH MOXKHA IIPOBECTH Uepes TPU

TOUKM, AKi: 1) JeKaTh Ha OgHil mpamiii; 2) He A i C
JIeXKAaTh HA ONHIN npamiii? - 74

1032°. CKinbKYu OpAMEUX, MEPIEHIUKYIAPHAX IO Aa- /' D
HOI ITpAMOI, MOKHa IPOBECTU y IIPOCTOPi ue- /

/
.o Ty 4
pes3 TouKy, AKa: 1) JeKUTh Ha JaHill mpAMiii;
2) He JIEXKUTH Ha JaHil mpamiii?

1

1

1

1
o _ Man. 368
1033°. CKinbKY PiBHUX MOXMINX MOXKHA IIPOBECTHU

3 JaHOI TOUYKHU JO IIJIOIINHM?

1034°. Ha maamonkax 369 i 370 yci mosHaueHi TOUKM JIeXKaTh y ILJIOIIUHI
ABC. 3HaliiTs JOBKUHY Biapiska Xx.

1035°. Ha mamionky 371 yci mosmaueni Toukwu Jiesxarb y miaomuai ABC.

3HaNIiTh JOBXKUHY Bipiska x.
A

C
A 12 D
]
10
x 4 . 17 .
o 0 a8
| 60 B K M C
B 6 C A K B o
o o Man. 371
Man. 369 Man. 370

1036°. 3 Touku A [0 IIOIUHY IIPOBEAEHO IeplIeHAuKyaap AC

.l i moxury AB. 3amoBHITEL TabaUIIO 35.

gr.orioncentr.com.ua/QFH7e
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Tabauus 35
AC 2 cMm 6 cm 12 cm
AB 5cMm 10 c™m 25 cm
BC 4 cm 2\/§ cM 12 cm 24 cm

1037°

1038°

1039°

1040.
1041.
1042.
1043.

1044.

1045.
1046.

1047.

1048.

2167]

. 3 Touku M [0 ILIOIIUHY IIPOBEeNeHO MepHneHAuKyadap MN i moxury

MK . 3uaiifiiTh JOBKUHY IIPOEKITil MOXUJIOL, AKIIO:
1) MN =12 cm, MK = 13 cwm;
2) MN =9 cm, MK = 15 cm.

. 300pasiTh IIOMUHY o i B, 1110 TepeTuHaOTheA. [[odHaUTEe TOUKH, 1110

JeKaTh:

1) TinbKYM y ILIOMIMHI O
2) TiNBbKY y IITONIUHI B3
3) y muiomuHax o i B.

. ITo6yayiiTe muomuuy o || B. [TosHaUTe TOUKH, IIO J€MKATH: 1) TIILKK

y mwiromuHi o; 2) tinsku y naomuHi B. Yu icHye TouKa, 1110 JIEXKUTSH i B
ILJIONIWHI o, i B momuHi 37

Yu 3aBKIM MOYKHA IPOBECTHU ILIOIIUHY Uepe3 YOTUPH AOBLIbHI TOUKHU
npocTopy?

Yepe3 npaMy i TOUKY, 1[0 He JIeKUTHh HA Hill, MOKHA MIPOBECTH ETUHY
miaomuny. loBegiTs.

Yu sme:xkaTh B OOHIN IJIOMIMHI BCi mpsaMi, IO MepeTHHAIOTH CTOPOHU
mamoro TpuKyTHuKa? Biamosigb mosgcHITE.

Bigpisku AB i CD meperuHaioThcsa. Yu JieKaTh B ONHIN TJIOMIUHI
npami AC, BD, BC i AD? BiamoBigb mMOACHITE.

IIpawmi a i b mepeTunatoThea B Touri A. Uu jexaTh B OMHIN IIOITUHIL
BCi mpsaMmi, AKi mepeTHHAIOTH ABi JaHi OPAMIi i He IPOXOgATh Yepes JaHy
TouKy? BigmoBigL mOACHITE.

Yu MosKe IIpAMa a 0yTH IIapaieJbHOI0 KOXKHIN 3 MUMODOIMKHUX IIPAMUX
bic? BignoBigs MOACHITE.

IIpawmi c i d mepeTuHaoTh mapajgeabHi OpaMi a i b. Yu MOKYTh IpAMi
¢id 6yru muMoOikuEIMU? BigmoBigs HOACHITE.

Ha mamrorkax 372 i 373 nmomninua ABC neprneHINKYJAApHAa J0 ILIOIIH-
HU o i mepeTtuHae ii mo npamiit BC. 3HalgiTh BiAcTaHb Big TouKM A 10
IJIOIIUHY O.

Ha manouky 374 miaomuaa ABC mepneHIUKYJIAPHA OO0 ILIOMIUHU O
i mepetuHae ii mo mpawmiii BC. 3HauaiTh BigcTaHb Big Touku A 10
MJIOIITUHY O.



MoyaTkoBi BigoMoCTi 3i cTepeomeTpii

A A D A
9
15 14 20 6
B C
a \\;4
C 13 B K
o (0 B 13 C D
Man. 372 Man. 373 Man. 374

1049. OM — nepreHInKYJISAP IO IJIOIMIUHY KoJja 3 enTpom O. SHaigiTe gia-
MeTp KoJia, AKIIO JOBKUHA MepHeHIuKyaapa — 12 cM, a BigcTaHb Bifg
Touku M 10 TOuoK KoJia mopiBuioe: 1) 13 cm; 2) 15 cm.

1050. 3 mesaAKoi TOUKHM M0 JaHOI IJIOIMHU IIPOBEAEHO IEePHeHIuKYJIAp i IIo-
xuny. KyT mixx HUMU 1opiBHIOE @, & JOBXKUHA NepIeHANKYIapa — d.
3HaliniTe moxmay Ta il mpoekmir, Akmo: 1) d = 4 cm, ¢ = 45°%
2)d =8 cwMm, ¢ = 30°.

1051. 3 Touxku M [0 MJIOIUHU IPoBefeHo piBHI moxuai MA, MB, MC i MD.
B] Yu moxxe votTupuKyTHUK ABCD 6yTH: 1) KBagpaToMm; 2) mapaJjejorpa-
MOM; 3) IPAMOKYTHUKOM? BifmoBigh moACHITE.

1052. IT1nomuun o i  mepeTuHaOTHCA 1O IPAMiit c. [IpaMa a JeKUTD ¥ TJI0-
miuHi o, npama b — y mromuHi B. Ii npami nepetTuHaoThHCA B TOUIi A.
Yu 1e:KuTh TOUKa A Ha npamiii ¢? BigmoBigp MosSCHITE.

1053. IInomuuu o i B He mepeTUHAIOTHCA. Y1 MOMKYTH B HUX JIe}KaTU MUMO-
OixHi mpami?

1054*. [loBeniTh, 110 BCi mapajyenbHi OpaMi, I1T0 IepeTHHAIOThL JaHy OPAMY,
JIe}KaTh B OMHIN IIJIOIIMHI.

1055*. TIpami a i b meperuHarThecsa. K poamimiena mpsMa a BiZHOCHO
IPAMOI ¢, AKIIO npaMi ¢ i b: 1) mapasiensbui; 2) mepeTuHAIOTHCA?

1056*. IIpawmi a i b mumobikui. IIpsama ¢ mepeTunae npAMy a i npamy b. Uu
ImepeTUHAE IpaAMi a i b mpaMa d, AKa mapajejabHa OpAMii ¢? Bignmosiab
TIOSICHITE.

1057*. TIpami a i b Mmumo0biskHi. AxuM Moske OyTH B3a€MHE PO3MIII[eHHA IIPs-
MUX a i ¢, aKIo IpAmi ¢ i b:
1) mapanenbHi;
2) mepeTrHaOTHCA?

1058*. Bigpisox He meperuHae miaomuuy. [JoBeniTs, 1110 BiAcTaHb Big cepe-
IVHU Bifpiska Mo IJIOIIWHU JOPiBHIOE MiBCyMi BimcTaHeil Bim #oro
KiHIIiB JO HJIOIIUHN.
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1059*. Tpu mJIOIINHYA MAIOTh CILJIBHY TOUKY. YU MpaBUIbHO, IO ITi IJIOIIH-
HU MAalOTh CILJIbHY IpAMYy? CKIIBKH NPAMUX MOMKHA OTPUMATH IIPHU
IMOIIaPHOMY II€PEeTHHI IIUX IJIOIUH?

1060*. Tpu IO HY IOIIaPHO IIePeTUHAIOTHCSA 0 IPAMUX @, bic. [loBeniTh,
110 KOJIU ITi IJIONNHN MAIOTh CIILJILHY TOUKY A, To mpaMi a, b i ¢ mepe-
TUHAIOTHCA B TOUIIL A.

1061*. IlnomuHua y mepeTuHae IOMMHY o i B mo mpamux a i b. [[oBexiTs,
110 KOJU IIPAMi a 1 b mepeTHHAIOTHCA, TO TOUKA IX IIepPeTUHY JEeXKUTh
Ha JIiHii nepeTuHy IJIOIINH o i B.

1062*. Mano mpomeHi 3i cuismbaum mouatkom. HifAKi Tpu 3 HUX He JI€KaTh B
onuifi miaomyHi. CKiIbKY Pi3HMUX ILIOIIMH MOKHA IIPOBECTU TaK, 1100
Y KOMKHIM ILJIOIIMHI JIeKaJIo Mo ABa 3 JaHUX MPOMEHiB, AKIIIO BChOTO
npomeniB: 1) Tpu; 2) votupu; 3) n?

MpoABiTL KOMNETEHTHICTb ]

=
1063. YoMy MOTOLMKJ i3 KOJACKOI — CTiHKHUI, a I 3aKpilieHHsa
MOTOITHKJIa 6e3 KOJIACKU IIOTPiOHAa JogaTKOoBa omopa?

1064. 11106 mepeBipuTH, uu JeKaTh KiHIli Hi?KOK CTOJIa B OAHi¥ IJIOITKHI,
TecJis KOPUCTYETLCS ABOMAa HUTKaMu. K BiH 1e podbuts? Yu € g0-
CTaTHHOIO TaKa mepesipka?

§ 18. MHOFOrPAHHUKH

1. LLlo Take MHOrorpaHHuK gr.orioncentr.com.ua/eYIKk
CuTtyauisa. Y4HiBCcTBO 9-A KNacy BMKOHYBasO Ha-
BYasIbHUI NPOEKT Ha TeMy «[1pOCTOPOBI HOPMU B CTaPOAABHI apXiTEKTYPI».
Irop 3ocepenue cBOO yBary Ha nipamiai Xeonca (man. 375), a MapuHa —
Ha MapdeHoHi B AdiHax (man. 376). Jocnigxyoun dopmy Lmx cnopyg, Irop
i MapnHa BUSIBUIM B HUX CMiJIbHE 1 BioMiHHE, Npuraganu 0CobnmMBocCTi Npo-
cTopoBux diryp, aki BMB4anun paxiwe, — nipamign (man. 377), NnpSIMOKYTHOro napasne-
neninepa (man. 378) i kyba (man. 379) — Ta 3poObMN BUCHOBOK, LLO BCi Taki NPOCTOPOBI
dirypu MoxHa 3apaxyBatv 40 O4HOI0 Knacy reoMmeTpudHmnx iryp.
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Man. 377 Man. 378 Man. 379

Yu npaBUIbHUH BUCHOBOK 3poouu Irop i Maana?J

L Tax.

Yeci posraanyTti ¢Qirypu (IpAMOKYTHUI Iapajeselrimen, Ky0, Imipami-
Ia), ajle 1 He TiJIbKM BOHU, HAJEKATh MO OCOOJMBOrO KJACy MPOCTOPOBUX
iryp — mMHO202paAHHUKIE.

%\ II1o € cisbHOTO B yCiX MHOTOTPAHHUKIB?
\an -
.

ITomipxkyiimo.

IToBepxHA MHOTOTPAHHUKA CKJIAJAETHCA 3 IJIOCKUX MHOTOKYTHUKIB, AKi
Ha3WBAIOTHCA MO0 2paHAMU . 3BicH I HOXOAUTH Ha3Ba « MHOTOTPAHHUK » .

Byns-axki gBi cycioni zpani MEHOTOTPaHHUKA MAIOTh CIiIBLHUHM BiIPiBoK —
pebpo MHOTOTPAaHHUKA, a IPUHANMHI TpHU IOIapHO cycimHi #oro rpaui cxo-
IATHCA B OTHIN TOUII — epuluHi MHOTOTPAHHUKA.

V¥ crapuriit mmKoJIi Bu AidHaeTeCch PO BUAM MHOTOTPAHHUKIB Ta IxHi BiIac-
THBOCTi. 3apas3 BM MO3HAMOMUTECS 3 BOMA Pi3HOBUIAMEU MHOTOTPDAHHUKIB —
npamor npusmor (mani. 378) i nipamidor (manx. 377).

%\ IITo BigpisHAe mpusmu i mipamigm? J
| =

ITomipkyiimo.

Bynab-saxa nmpusma Mae Bi OCHOBU, AKi € pPiIBHUMU MHOTOKYTHUKaMH, 1110
JeKaTh y MapajeIJbHUX IJIOMINHAX, a ITipaMiza — OJHY OCHOBY.

Bivnumu epanamu IpsaMoi IpU3MHU € TPAMOKYTHUKY, a MipaMigu — Tpu-
KYTHUKH.

Biuni pebpa npAMoOl Ipu3Mu PiBHI #I mapaJjesbHi, a mipamiiu — MaroThb
CHLIBHY TOUKY, ITI0 € 8ePULUHON Nipamiou.

Hanpuknan, ocnoBamu npamoi npusmu ABCDEFA B.C D E F, na ma-
noHRY 382 € mectukytHuku ABCDEF i A B,C,\D E F, aii 6iuauMyu rpans-
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vu — npamorytTauku ABB A , BCC B,, CDD,C,, DEE D,, EFF E , FAA F,.
OcuoBoo mipamigu SABCD na manioHKY 383 € worupukytHuk ABCD, a ii
OiuHUMU rpaHAMu — TPUKyTHUKU SAB, SBC, SCD, SDA. Bepiunoto mipa-

Migu € Touka S.

DI CI
! D C
AI : Bl I1 1
e Af——5,
D, | _|C D, ___. —__.C
A B A B
Man. 380 Man. 381
e s
Fz E | C1
[ B
)‘D D C
F« aC
A B A B
Man. 382 Man. 383

3ajIe’KHO Biff TOTO, AKUI MHOTOKYTHUK € OCHOBOIO, ITpuaMy (mipamimy)
Ha3WBAIOTh MPUKYMHOW, YOMUPUKYMHOI0 YU n-KymHow. IIpaMoryTHuii na-
paneneninen (mai. 380) i ky6 (maj. 381) € pisHOBUAAMU TPAMOI YOTUPUKYT-
Hol mpusmu. Ha manoHKy 382 Bu 6aunTe IIECTUKYTHY MIPAMY IIPU3MY, a Ha
MaJOHKY 383 — YOTUPUKYTHY Iipamifgy.

2. NMnowa noBepxHi Npu3amMu i nipamigun

1110 € criopigHEeHUM AJIs1 MPU3MH i mipamigm? J

[ IxHi moBepxHi CKJIamaI0THCA 3 MHOTOKYTHUKIB.

Biuny nogepxnio ipuamu (mIipamMigu) yTBOPIOIOTh MHOTOKYTHUKY i1 6iu-
HUX I'paHel, a n06HY nosepxHio — yci ii rpaHi.

220 j



MoyaTkoBi BigoMoCTi 3i cTepeomeTpii

3anam’ataite!

ITnoweto 6iuHOL nosepxni mpusamu (mipamizy) Ha3MBAETHCA CyMa
oy ii 0iYHUX rpaHei.

ITnower noenoi noeepxni mpusmu (Imipamigu) Ha3UMBAETHCA CyMa
ILJION yCiX ii rpaHeii.

Il IInomy 6iuHOl MOBEPXHI i IJIOIY ITOBHOI ITOBEPXHi BiAIOBiAHO MO3HA-
yaoTb: S, 1S .

Haseneni osmaueHHs migKa3yIOTh CIOCIO 3HAXOMKEHHS ILIOIL OiuHOI
Ta TOBHOI MOBEPXOHb IPU3MHU (IIipamimum).

3apavya | 3HaligiTe miomii 6iyHOI Ta MOBHOI MOBEPXOHBb IipaMigu, oCHOBa

AKOI — NpaBMJIbHUM TPUKYTHUK 3i cTOpoHOIO 6 cM, a OiuHi pebpa MarThb
JOBXKUHY II0 5 ¢M.
Po3B'A3aHHA  Hexait SABC (mas. 384) — nana mipa- S

Miga, y akiit AB = BC =AC =6 cm, SA=SB=SC =
= 5 cm. Biuni rpaui nipamigu € piBHUMU piBHOGEIPE-

HUMU TPUKYTHUKAMH, TOMY S, o =S,spc =Sisuc -

IIpoBenemo Bucotry SK 6iunoi rpani SAB. TpukyTHUK
SKB — npamorytuuii (LK = 90°), romy SK = 4 cm.

S —lAB-SK=%-6-4=12 (cm2).

ASAB
2

Tomi S, =3-S =312 =36 (cm?).
B ocHoOBi mipamizny Je:KUTHL ITPaBUIbLHUN TPUKYT-

2
AB'\3 = 363 =93 (cm?). Oroxe,

ASAB

Man. 384

HUK ABC 3i cropoHOIO 6 cM, TOMY S, 5. =

4 4
ITicraHeMo:
S =8, +8,pc =36+9V3 =9(4++/3) (cm?).
3. BucoTta npuamm i nipamign

3anam’ataite!

Bucomow npu3mu Ha3WBAEThCA INEPHEHAUKYJIP, IPOBEIEHUH 3
OyIb-AKO01 TOUYKM OAHi€I 3 0CHOB MPM3MH 0 ILJIONMHM ii iHIIIOT OCHOBH.

YV npawmiit mpusmi (Mas. 385) Ko:KHe OiuHe peOdpo MepHeHTUKYIAPHE T0
ii ocHOB. 3Bicu if Ha3Ba — «OpsAMa Ipu3Ma». BiuHe pedpPo IPAMOI ITPUIMU
MO:KHa BBaskaTu ii BucoToro. Ha maidiorky 386 Bu 0aunTe MPUKJIAL IMOXMJIOL
mpusMu. 1i 6iuHe pe6po He JOPiBHIOE BUCOTI Hiel mpuaMu.
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El Dl
Fz E : C1
{1 B
E_|D
F< »C
A B
Man. 385 Man. 386
3anam’araure!

Bucomorw nipamiou Ha3sMBa€ThCAd NMEPHEHAUKYJIAP, NMPOBEAeHUN 3
BePUIMHMY MipaMiau 10 IMJIOIHHHA i1 OCHOBH.

Biuni pebpa mipamigu He mepmeHIWKYJIAPHi IO S
ii ocHOBHM, SKIIIO IIe cHeIiaJbHO He 3a3HaueHo. Tomy
BUCOTY IIipaMinu mokasyioTh okpemo. Ha MaJiroHKY
387 Bu GaumTe TpUKyTHY mipamimy SABC, y akin
mposeneHo Bucoty SH.

4. 06’em npuamMu i nipamign

C
KoxxHUI MHOTOTpaHHUK SK TeOMEeTpHUYHE Tijo A M
Mae 0CcOOJUMBY BJIACTUBICTL — BiH 3aiiMae YacTHHY K
npocTopy. AKIo Mipy Iiei yacTHHU IPOCTOPY BHUpPA- B
BUTHU JeAKUM UKCJIOM, TO OTPIMAEMO HOBY XapakKTe- Man. 387
PHUCTHUKY Tijla — IeOMeTPUUYHY BEJIUUNHY «00 €M » .
06’eMu piBHMX TiJ MOXKHAa IIOPiBHIOBATH — OJHE TiJI0O MOKe 3aliMaTu

OiNBINTY YacTHUHY IIPOCTOPY, HisK iHIe, a00 TaKy caMy YaCTUHY IIPOCTOPY, a60
MEHIIIYy YACTHUHY IIPOCTOPY.

AKIio npuilHATH AKech TiJIo 3a MipKy, a #ioro 06’eM — 3a OSUHUITIO BU-
MiproBaHHA 00’eMiB, TO 00’€M Oyb-AKOIO Tijla MOXKHA BUPA3UTH JOTATHUM
ypcJaoM. Y reoMeTpii 3a MipKy 0epyTh Ky0, peOpo AKOTro Ma€ JOBXKUHY, IO
IopiBHIOE ogmHUIl AoBXuHMN. O0’eM TaKoro Kyba MpuiiMamOTh 3a OJUHUIIIO
BUMipIOBaHHS 00’ eMy.

3 Kypcy MaTeMaTuKH 5 KJIacy Bu 3HaeTe QOpMYJIi 00’ €My IPAMOKYTHOTO
napaiuesenimnezna 3 pebpamu a, bic: V = abe, i kyba 3 pebpom a: V = a.

Ak 3HaiTH 006’ €M IPAMOI IPU3MU i nipaMian?J

IIposememo mocuiz.
e
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Burkopucraemo Tpu mocyauuau. OgHa 3 HUX Mae GpopMy IPAMOKYTHOTO
mapaJjieseninena 3 peopamu a, b i ¢ (man. 388). IIBi iumri — dopmy mpamoi
TPUKYTHOI IPU3MHU 3 BUCOTOIO € i MPAMOKYTHUM TPUKYTHUKOM 3 KaTeTaMu a
i b B ocHOBIi (MaJ. 389). HacunieMmo micoK y mapaJiejelrinesn, a moTiM mIepecu-
mjeMo iforo B o6uaBi mpusmu. Bauumo, 1110 06’eM KOMKHOI 3 TaKUX TPUKYT-
HUX IPH3M CTAHOBUTH IOJIOBHUHY 00’eMy HNPAMOKYTHOIO IIapaJejelliliena.
Opep:xanau, M0 AJA O0UMCIEeHHA 00’eMy JaHOI TPUKYTHOI HPU3MU MOKHA

1
cKopucraTtucsa popmyJow: V = Eabc.

S -

a a
Man. 388 Man. 389

ITomiTuMmo, 110 ¥ hopmyai V = abe 1o6yToOK ab — 11e 1mjoIIa OCHOBH Iapa-
. . . 1 1
Jejeninena, ¢ — oro Bucora; y popmyai V = Eabc ITOOYTOK Eab — 1€ ILJIO-

IIIa OCHOBUY TPUKYTHOI IPU3MM, ¢ — ii BucoTa. SIKIIO IIJIOIIy OCHOBY IIO3HAa-
yutu S, a BuUcOoTy — H, TO 00mABi (hopmMyNIM MOKHA 3alUCATH TaK:
V=S -H.

OCH

3anam’saraure!

006’emM mpu3mMu JOPiBHIOE JOOYTKY ILJIONIi i1 OCHOBU HA BHCOTY:

V=8 _ H.

IIpomoB:xuMo exkcuepuMeHT. BisbMemo mocyauHy, 10 Mae (POpMy dYo-
TUPUKYTHOI IIipaminu, y Kol oCHOBa — NPAMOKYTHUMK 3i cTopoHamMu a i b,
a BHcOTAa AOopiBHIOE c. IlepecumaBiiu Iicok i3 mipamMigu B mpu3My 3 TaKOIO Ca-
MOIO OCHOBOIO i BICOTOI0, IicTaHEMO, IIT0 06’eM HmipaMify CTAHOBUTH TPETUHY
00’eMy IpU3MU.

3anam’araure!

006’em mipamigu JopiBHIOE TpeTHHI JOOYTKY ILTOII il OCHOBU HA BHCOTY:

v=1s,_ .H
3
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3i cTporum moBemeHHAM (GopMyJa 00’eMy BU O3HAMOMUTECH Y CTaPIIiil
MTKOJIi.

LlizHanTecs 6inble J

1.3 paBHix 4YaciB 0co6/MBMMM BBaXaloTb M’SATb MHOrOrpaHHuKIB: TeTpaeap
(man. 390), rekcaeap (man. 391), oktaeap (man. 392), aoaekaeap (man. 393) Ta iko-
caegp (man. 394). Yci BOHW € npaBu/ibHUMU MHOFOrpaHHuKamu. Y TakoMy MHOIFOrpaH-
HWKY BCi FpaHi € pPiBHUIMW MPaBUILHUMU MHOMOKYTHUKAMU i B KOXHIlA MOro BEPLUUHI
CXOAMTbCS OAHAKOBA KiNbKiCTb rpaHen. Y TeTpaepi, oktaeapi Ta ikocaeapi rpaHsaMm €
NpaBWIbHI TDUKYTHWKW, y rekcaeapi (kybi) — kBagpatu, y gogekaeapi — n’aTukyTHUKK.
Y KOXHI BEPLUMHI TeTpaeapa, rekcaegpa i nooekaegpa CXoamTbCs MO TPU rpaHi,
B OKTaegpa — no 4oTupw, a B ikocaeapa — no n’dAtb rpaHen.

CBOi Ha3BM NpaBWiibHi MHOFOrpaHHVKWM AiCTanu Big, CMOJyYEHHS ABOX ChiB.
lMepwe 3 HuMX BIANOBIJAE KiNbKOCTI FpaHer MHOrorpaHHuka, a CcnoBo hedra

0O3Ha4ae «onopa» (3apa3 roBopuMo «rpaHb»). OTXe, TeTpaeap — HOTUPUTPAHHUK,
rekcaegp — LWeCTUrpaHHWK, OKTaeap — BOCbMUIPaHHUK, AoAeKaeap — ABaHaouATn-
rpaHHuK, ikocaeap — ABaAUATUIPAHHUK.

YoTupwn nepLli BUAN NpaBuiibHX MHOFOrpaHHKKiB 6yno BigkpmTo y VI CT. OO H. €.
HayKoBoOIO wkonoto Midaropa. Tpu cTonitta notomy EBknig, y cBOIX «Havanax» noka-
3aB, L0 NPaBUIbHMX ONYKIMX MHOIOrPaHHUKIB iICHYE e N’aTb BUAIB.

BugatHuin mucnutenb aHTUYHOCTI [NnaTtoH (428-348 p. 4O H. €.) — 3aCHOBHUK di-
N0COMCHKOT LWKOMN «AkafeMis» — BBaXKaB NPaBWU/IbHIi MHOIFOrPaHHUKN A0CKOHANNMU
Tinamun. BiH NoB’a3yBaB X 3 NPUPOAHUMU CTUXiIMW, BUKOPUCTOBYBAB y CBOIX ino-
codCbKUX po3aymax, ajie He 3ariMaBcs 6e3nocepeHbo X A0CNIOXKEHHSAM. I3 Tux Yacis
NpaBWibHi MHOrOrpaHHUKM MatoTb Ha3By naToHoBI Tina.

LS Zav Ve =%

Man. 390 Man. 391 Man. 392 Man. 393 Man. 394

2. CumBon V ana nosHadyeHHa 06’eMy Tina noxoamTb BiO, NaTWUHCbLKOI Ha3BU
volumeni, Wo o3Ha4yae «06’emM». CuMBON S Ona NO3HAYeHHs NoLLi @irypn noxoauTb
BiJ, NTATUHCBLKOI Ha3BW Superficils, W0 03HAYaAE «MOBEPXHS».

‘ CnoBHUYOK
-

YKpainceKa | AHriailiceka/ Himenpka/ dpaHuy3sKa/
English Deutsch Francais
MHororpas- | polyhedron Polyeder, n polyédre
HUK

gr.orioncentr.com.ua/B9uiH
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Npurapaiite I'OHOBHeJ

MosicHITL, WO Take NpsMa npmM3ma; nipamiga.

LLlo € ocHoBamu npsiMoi npuamu? Ti rpanamn? Pe6pamn? BepLuvHamm?

LLLo e ocHoBoto mipamian? i rpansmn? Pebpamun? BeplunHamn?

Fky NpM3My HasnBatTb TPUKYTHOO, HOTUPUKYTHOLO, n-KYyTHOIO? A nipamigy?
MosicHITb, W0 Take 6iyHa NOBepPXHSA Npuamu; nipamigwn. LLLo Take noBHa NoBepxHA?

Ak 3HalTK NnoLLy 6i4HOT NOBEPXHi NPSAMOT NPU3MK; Nipamiam? MNnoLLy NOBHOI MOBEPXHI?
CdopmynioinTe 03Ha4YE€HHS BUCOTM NPSMOT NPM3MK; Nipamigu.

3anuwite popmyny 06’eMy NPsSMoi NpM3amMu; nipamian.

@NoOoOarON=

YcHe TpeHyBaHHA J

O0uuncCIIiTE:
1)(3+4):10; (3+4):5; (32+42):10%; (32+42%): 5%
2) (2! + 22) - 23, (21 + 224 23) - 24, (21 4+ 22 4 234 24) - 25,

Po3B’sxiTb 3apaui

1065'. 3a mamrouxkamu 395—397 3’scyiire:
1) AK Ha3MBAEThCA JaHUIl MHOTOTPAHHUK;
2) CKiZTbKY B HbOMY OCHOB i OiUHUX I'paHeld;
3) AKMIT MHOTOKYTHUK JIEXKUTH Y IOTO OCHOBI;
4) AKi MHOTOKYTHUKMY € 110T0 OiYHUMU I'paHAMMU.

A C S

1 1

B A B A B
Man. 395 Man. 396 Man. 397

1066°'. HasBits Bepmuau i pebpa mHOrorpanuaunka (Mmaj. 395-397). Crinbku
ioro rpaneii cxoaquThea y BepruHi: 1) A; 2) B; 3) C?

1067'. Yu npaBuIbHO, IIIO:
1) mromrero 6iuHOI MOBEPXHi MPAMOI IPU3MU € MHOTOKYTHUK;
2) mto1iero MOBHOI MOBEPXHI MipaMifiu € TJIoIa MHOTOKYTHUKA ?

1068". Cywmi miromr AKuX rpaHeil MmHOrorpamHuka (MaJua. 395—-397) nopiBHioe
mroira ioro 6iuHoi moBepxHi? A moBHOI moBepxHi? 3po0iTh BiAIOBi-
HUH 3aIucC.
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1069’

1070’

1071°

1072°. 83a mammmum Ha MagoHKax 398-400

. Uu MosKHa BBayKaTU BHUCOTOIO JaHOT'O MHOTOrpaHHUKA (Mas. 395—397)

AKech ioro pedbpo?

. Uu mpaBuJIBHO, LI0:

1) 06’eM npAMOI IPU3MHU JOPiBHIOE JOOYTKY ILIOI] OI'0 OCHOB;

2) 00’eM mpsIMOI IIPU3MHU JOPiBHIOE NJOOYTKY ILIOIIL HOr0 OCHOBH HAa
Oiume pedpo;

3) 00’eM mipamiau mopiBHIOE KOOYTKY IJIOII IOr0 OCHOBU Ha BHUCOTY;
4) o0’eMm mipamizu mopiBHIOE HOOYTKY TPETHWHHU ILJIOINiI HOTO0 OCHOBU
Ha BUCOTY?

. ITobynyiiTe mpamy npusmy: 1) TpuKyTHy; 2) YOTUPUKYTHY; 6) I1ecTu-

KYTHY.
gr.orioncentr.com.ua/i9T8i

E 3HAUAITH moIi 6iuHoi i moBHOI TOBEP- =] [=]
l l XOHBb IIPAMO] ITPU3MHA. o
Dz C_z ¥E =)
A C : E D NN
1 v I 071 ! 1 1
AI 1 Bl F | | C
4 : 6 H L 1 : : 1 | I
L. [ \ : |
I 1! BI 1
: sl m E__|D
A C D, | C PR e
3\,"3 /%/\K\ e 6
B A 2 B m A B
Man. 398 Man. 399 Man. 400

1073°

1074°

1075°

1076°

1077°

2267]

. OcHOBOIO IPAMOI IIPUBMHU € IPAMOKYTHHUK 3i cTopoHaMu 3 cM i 4 cM,

a O0iume pebpo mopiBuioe: 1) 5 cm; 2) 10 cm; 3) 2 cm. 3HAHAITH IJIOMII
i 6iuHOI i TOBHOI MOBEPXOHbD.

. Biuna moBepxHs Ky0a mopisHioe: 1) 16 cm?; 2) 8 cm?; 1) 4 cm?. ARy

IOBXKUHY Mae oro pebpo?

. YoMy mopiBHIOIOTE ILIOIL OiuHOI i MOBHOI MOBEPXOHL Ky0a 3 pedbpom:

1) 2 cm; 2) 5 cm; 3) 4 cm?

. OcHOBa YOTUPUKYTHOI IPAMOI IpU3MU — POMO 3 mgiaromaaamu 6 cm

i 8 cM, a #ioro 6iuHi rpadi — piBHI IPAMOKYTHUKM, IJIOIIL AKUX IO-
PiBHIOIOTH ILJIOIIiI OCHOBU HPU3MHU. oMY HOPiBHIOIOTH ILJIOIIL OiuHOl
i TOBHOI IOBEPXOHB IIPU3MU?

. Ilno1a ocHOBM MPSAMOKYTHOTO mHapaJeseninena mopieuHioe 240 cm?2.

3HAUAITH MJIOIY Horo OiuHUX rpaHeil, AKIIO ILJIOIIA OOHiel 3 HUX cTa-
HOBUTH 0,5 ILI01ITi OCHOBH, a moIna iumioi — 0,25 maorri ocHoBu. Yomy
JTOPiBHIOIOTH ILJIOII 6iUHOI i MOBHOI MOBEPXOHL MapaJjeiemninena?


http://qr.orioncentr.com.ua/i9T8i
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1078°. 8a nauumu Ha MmanaoHKax 401-403 sHaigiTe nuomri 6iunol i moBHOIL
IOBEPXOHbB ITipamiau.

S
S
25
A% 2 c
17 /
C
F
5 14 A B
K
; @
Man. 401 Man. 402 Man. 403

1079°. OcHoBa mipamigu — KBagparT 3i CTOPOHOIO a, a ii 6iuHi rpaui — piBHI
piBHOOEIPEHI TPUKYTHUKY 3 ILJI0ITei0 S. SHAUIITE Mol 6iuHOoi i moB-
HOI IOBEPXOHb mipaminu, Armio: 1) a =3 cm, S =12 cm?; 2) a = 4 cm,
S =20cm? 3)a=6cwm, S =24 cm?.

1080°. OcHoBa HpAMOI IPU3MU — MIPABUJIb-

HUH n-KyTHUK 31 cTOpoHOIO a. Bucora

l_J npusMu AopiBuHoe H. 3HAWIITH maoIIi
0iuHoOi i TOBHOI ITOBePXOHb MPU3MH Ta il
00’eM. 3aoBHITE TabaUIIO 36.

gr.orioncentr.com.ua/KtY8i

Tabruusa 36
n 3 3 4 4 6 6
a 5cMm 10 c™ 9cm 3 cm 2cm 2cm
H 8 cm 8 cm 27 cm 9cm 4cMm 6 cm
Sﬁn
Srm
v

1081°. OcHoBa IPAMOI IPU3MU — IPABUIBLHUMN YOTUPUKYTHHUK 3i CTOPOHOIO
5 cmM, a 1i Bucora BABiui 6inbIlIa 3a CTOPOHY OCHOBU. SHAHAITH 00’ €M

MIPU3MU.

1082°. OcHoBa mipaMizy — NOPaBUJIbHUIA N-KYTHUK 31 CTOPOHOIO 15 cm.
Bucora nipamigu mopiBaioe 20 cm. 3HaiigiTe 06’eM mipamigu, SAKIIO:

)n=3;2)n=4;3)n=06.

1083°. OcuoBa mipamigm — IPaBUIBHUN TPUKYTHUK 31 CTOPOHOIO 3 CM.
Bucora nipamigu gopisaioe 12 cm. 3HaiigiTs 06’eM mipaminm.
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1084.

1085.

1086.

1087.

1088.

1089.

1090.

fAxy mHalimeHITy KiabKicTh rpaneii (pebep, BepIIWH) MOMKe MaTHU:
1) npama mpusma; 2) mipamiga?

SAK 3MiHUTBLCS IIJIOIA ITIOBHOI ITIOBEPXHI IPAMOKYTHOTO IIapaJiejelriie-
Ia, AKIIO OHe 3 Horo pedep:
1) 36inbiiuTU y 3 pasu;
2) 3MeHIIIUTHY B 4 pasu;

3) 30impmuT; HA 50 % ;
4) smermuT Ha 75 % ?

SK sMiHNTHCA MIJIOIIa IIOBHOI IIOBEPXHI Ky0a, AKIIO iioro pedpo:
1) 36inpiuT; y 3 pasu; 3) s6impmuTu Ha 50 % ;
2) aMeHIIUTH B 4 pasu; 4) smenmutu HA 75 % ?

Y npamiit TpUKyTHiI# Tpu3sMi CTOPOHM OCHOBH @ i b yTBOPIOIOTE KYT O,
a OiunHe peOpo HopiBHIOE ¢. 3HANAITE MJIOIIi OiUHOI i TOBHOI TOBEPXOHD
Ta 00’eM IPU3MHU, AKIIO:

1)a=6cm,b=8cm, c=5cm, a=30°
2)a=b=10c™m, c =12 cm, a = 60°.

3HalgiTh BigHoIIeHHA 06’ eMiB KyDa i IpAMOKYTHOTO IIapaJjeJelrinesa,
AKIIO Y HUX:

1) ocHOBU piBHIi, a BUCOTHU BifHOCATLCA AK 1 : 5;

2) BUCOTH PiBHi, a CTOPOHM OCHOB BimHOCATHCT AK 1 : 1 : 2.

Yci rpaHi TPuUKyTHOI IipamMigu € NOpPaBUJIbHUMU TPUKYTHUKAMU
3i cTropoHoio a. Bucora mipamigu gopisuioe H. 3HaimiTeh miomri 6iunoil
i moBHOI MOBepPXOHD ImipaMigu Ta ii 06’eM. 3aTOBHITEH TabauIro 37.

Tabauus 37
a 5cMm 10 cm 9 cm 3 cm
H 5\/g cM 10\/g cM 9\/g cM 3\/2 cM
3 3 3 3
SGH
SIIII
v

Vci pebpa 40THPUKYTHOI MipaMifyu MalOTh JOBKUHY . Ii BUCOTY MOXK-
a2 . A
Ha ob0umcauTu 3a Gopmyon: H :T . YoMy mOpiBHIOIOTH IJIOIMi ii

0iuHoO] i TOBHOI TOBEPXOHL Ta 00°€M, SAKII[O:
a=2cm; 2)a=5cm?

1091*. Pisuunsa mepumeTpa rpadi ogHoro Kyba i mepmmeTpa rpaHi iHImoro

228 ]

Ky0Oa mopiBHIOE ¢, a PiBHUIA iXHiX Mol — d. S3HAUAITh mIoIi 6iumoi
i MoBHOI TOBEPXOHEL Ta 00’ €M JaHUX Ky0iB, AKIIO:
1)c=16cm,d=56cm?; 2)c=12cm, d =105 cm?.
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1092*. IIpamoxkyTHUK 3i cropoHamu 4 ¢cm i 17 ¢cMm npsama a po3duBae Ha IBa
moAiOHI MPAMOKYTHUKY, IIJIOMI AKUX BigHOCATHCT 9K 1 : 3. Ha Kox-
HOMY 3 IPAMOKYTHHKIB AK Ha OCHOBi MOOYJ0BAHO IPAMY IIPU3MY 3 BU-
cotoio 10 cm. S38HAHAITE II0IIi 6iuHOI i TOBHOI MOBEPXOHB Ta 00’€M IO-
OyZIOBaHUX IPU3M.

1093*. Ha cTopoHax piBHOOEAPEHOTO IPSIMOKYTHOIO TPUKYTHUKA 3 KATETOM
a o6y0BaHO KBaJApaTH. IXHi BepIIuHY 3’ €HAHO BipisKaMu Tak, 1o
YTBOPUBCS ONYKJUH IMIECTUKYTHUK. BiH € 0CHOBOIO mpsaMoi mpusmMu 3
BucoToro H. 3uaiigiTe miomri 6iuHoi i moBHOI MOBEPXOHE Ta 06’eM Iriel
MIPU3MU.

1094*. KBampar 3i CTOPOHOIO a i TPAMOKYTHUK 3i cTopoHaMu b i ¢ MaioTh piB-
Hi mepuMeTpu. BoHU € 0OCHOBaMM ABOX IIipaMis 3 piBHUMU BUCOTAMH.
3HaNAIiTEL 00’ eM KOMKHOI mipaMigu, SKIIO:
1)a=8cm,b=12cwm;
2)a=8cMm,c=10cm.
fxuii i3 1TBOX MHOTOTPAaHHUKIB Mae OinbIiuit 06’ em?

1095*. KBagpar 3i CTOPOHOIO a i IPIMOKYTHHUK 3i cTropoHamMu b i ¢ MaTh
piBHI mionri. BoHu € ocHOBaMu ABOX Hipamija 3 piBHUMMW BHCOTaMU.
3HaNIiThL 00’ eM KOKHOI mipaMigu, SKIIO:
1)a=6c¢cm, b=9cwm;
2)a=6cMm, c=2cmMm.

SAKwuit i3 1BOX MHOTOTPAHHUKIB Mae MeHIIHN 06’ eM?

MpoABiTL KOMNETEHTHICTb J

=

1096. Ogun Ky6iunuii MmeTp uepBoHOI eraiu mae macy 1650 kr. fIka maca
5 m3; 10 m3® raxoi merau? BigmykaiiTe BiZoMocCTi Ipo po3Mipu TaKol
LeTJIM T4 BU3HAUTE KiMbKiCTh IIerINH, 1110 BMim(yeTsea B 1 m3; § m3;
10 M3,

1097. Maca kyb6iunoro merpa 6ypsikiB gopisuioe 650 xr. BanTaskisxa mae
Ky30B posMmipamu 3 X 2 x 1 M. Busnaure macy 0ypAKiB, BUBEe3eHUX
Helo 3 moJd 3a: 1) aBa peiicu; 2) votupu peticu; 3) 10 peiicis.

§ 19. TUIA OBEPTAHHA

1. Lo Take Tino o6epTaHHg

Cutyauia. Ha ypoui reomeTpii B 9-A knaci tOpin
MeTpoBMY NOCTABUB YYHIBCTBY 3anuTaHHs: «Hu 6yapb-
fIke reoMeTpuYHe TiNo MoXHa YyTBOPUTM 0BepTaHHSAM

NMA0CKOT irypyn HaBKONO Aeskoi npsamoi?» Onbra, He L
Baraw4uch, Bignosina: «Tak». Ane OMnTpo 3anepe- gr.orioncentr.com.ua/3puic
4ymB: «Xiba MOXHa B Takmil cnoci6 yTBOPUTM MHOIO-

rPaHHNK?».

[ 229


http://qr.orioncentr.com.ua/3pu1c

Po3pin 6

%\ XTo mae pariro — Oxabra uu JIMutpo? J
\e .

HmMuTpo.

Cupasgi, He Bci reoMeTPUYHI Tijla MOYKHA YTBOPUTH 00EPTAHHAM IIJIOCKOI
(dirypu HaBKOJIO IpAMOi. 30KpeMa, BiJoMi BaM MHOTOTPAHHUKY TaK YTBOPUTHU
He MOKHa. AJjie B TaKuii crioci6 MoKHa yTBOpUTH MUIiuap (manu. 404), Kouyc
(man. 405), kymaro (man. 406) ta in. 3Bifgcu ixHA Ha3Ba — «Mina 00ePMAHHA» .

Man. 404 Man. 405 Man. 406

Axio obepTaT TPAMOKYTHUK HaBKOJIO OfHi€el 3 fioro cropin (mai. 407),
TO OJIEPKUMO IPAMUN KPYroBuil yusindp. 1110 CTOpOHY IPAMOKYTHUKA BBa-
JKaIOTh gicclo YuJaiHOpa, a IPOTUJIEIKHY iii CTOPOHY — MGEIPHOI0 YUAiHOpa.
TripHa muIiHApa HepreHIUKYIAPHA 10 10I0 OCHOB, TOMY 11 MOJKHa BBasKaTU
sucomomw yuaindpa. Hnrinap mae nBi ocHosu — piBHI Kpyru pagiycom R, 1o
JIEJKATh Y NapajeJbHUX IJIOINNHAX.

dArmo obepraty NOPAMOKYTHUN TPUKYTHUK HABKOJIO MHOro Karera
(mau. 408), To ofep:KUMO IPAMUI KPyroBuit koryc. lleil kaTeT BBasKalOTh Gi-
cCl0 KOHYCa, a TiNOTeHy3y TPUKYTHUKA — MEipHOoI0 KoHYyca. OCH06010 KOHYcCA €
Kpyr paziycom R. TBipHaA KOHyCa He mepIeHINKYJIAPHA 10 10r0 OCHOBU, TOMY
He MOXKe OyTu 1oro BucoTo0. Bucoma kKoryca BU3HAYAETHCA 34 HOT0 Biccio.

Sxrmio obepraTy MiBKPYr HaBKOJO MOr0 JiaMeTpa, TO OAEP:KUMO KYJLI0
(man. 409). Ieit riameTp BBAKAIOTH 8iccto kKyai. [Jjid KyJi TBipHY i BUCOTY He

BUILIAIOTE.
- D

—

I Man. 407 | Man. 408 Mas. 409
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2. Mnowa noBepxHi uuiHAgpa i KOHyca

m Biyny nogepxHio muiaiHapa (KOHYyca) yTBOPIOE #Horo TBipHa ming uac
obepTaHHS.
Ilosry nogepxHio TUIiHAPA YTBOPIOIOTH Moro O6iuHa mOBepxXHA i 1Ba
KPYT'HY OCHOB.
IloeHy nogepxH! KOHYyCa YTBOPIOIOTH HOTO OiyHA MOBEPXHA 1 KPyT
OCHOBH.

%\ SAK 3HaWTH IJIOIY MOBEPXHi MuIiHApa i ROHyca?J
o

{ ITpoBegemo mocaiz.

Hocain. Bisbmemo mamepoBi MakeTu mumiinapa @i KoHyca. Pospimemo
KOKHUM i3 HUX y340B:K TBipHOi. MakeT muiainapa po3pikemo Iie i y3I40BK
IBOX KiJI OCHOB, a MaKeT KOHyca — y3J0BXK K0Jia Moro oCHOBU. Po3ropuaemo
MaKeTH I po3MicTuMo ixX Ha miomuHi. Ogepiraiy BiAIOBIZHO po3z2opmKy yu-
nindpa (man. 410) i pozzopmry xonyca (mas. 411). Ilpoananizyemo po3ropr-
KU, a pe3yabTaTH 3allnuIleMo B TadauIi 38.

O
O

Man. 410 Man. 411

Tabauusa 38
IMuniagp Kony

- -~

Posroprka H \

CEeKTOp Kpyra pagiycom [,
IOBKHUHA IyT'Hd CeKTOpa
2nR

IIPAMOKYTHHUK

Biuna moBepxHusd . .
P 3i croponamu 2nRi H
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Tabauuysa 38 (npodosicernHs)

Muaiagp Konyc

AK YaCTHUHY ILJIOIIL Kpyra,

Ax 3maliTH nioury 3a (hOPMYJIOIO ILJIOMIL 3 IIPOIOPIIIL:

6iunoi moBepxHi IPAMOKYTHHUKA HloBsxuma Ayru _ Seexropa
HoBsxkmHa Kosta S

Kpyra

Ilxomza 6iunoOI

: S, =2nRH S, =nRl
IMOBEePXHi " "
Ilaoma noBHOT S =2nRH + 2 - nR? S _=mnRl+ nR?
MOBEePXHi m -
3anam'artaunrte!

®opmysnu mronri 6iYHOI MOBEPXHI Ti 00epTaHHA

IIAJITH/IP KOHYC
S, =2nRH S, =nRl

(9

m Ilroma moBHOI MOBepXHi IMIiHAPa (KOHycCa) AOPIBHIOE CyMi ILIOI
‘ oro 0iuHOI MOBEpPXHi Ta TBOX OCHOB (OCHOBH).

3. Mnowa chepu
3anam’atante!

IloBepxHIO KyJIi HA3MBaAIOTH CPepoio.

Cdepa mae 3 Kyaero Toi camuii meuTp O i pagiye R
(maz. 412). Kpyr is nmearpom O i pagiycom R HasuBa-
IOTb 8eAUKUM KPY20M KYJi, a BIATIOBiAHE KOJIO — Gestu-
KUM KOJLOM cepu.

l' l Cdepy He MosKHA po3pi3aTu i PO3TOPHYTH TaK,
) 100 BOHA 0e3 BUTHHAHB yCiMa TOYKaMHu pPo3Mic-
TUJIACSI Ha IJIOLHHI.

Otm:xe, A 3SHAXOMKeHHA (POPMYJIHU ILIOI chepu
OoTpiOHMY iHINE Oigxim, HixK A4 MUJIiHApaA I KOHY-
ca. 3 HUM BU O3HAWOMUTECh y CTapIIuX Kjacax. A 3a-
pas CKOPUCTAEMOCS JIUIIIE BUCHOBKOM.

Man. 412

m IInoma ccepu B yoTHUPHM pas3u Oigplna 3a MJOULy BEJIHUKOTO Kpyra
BigmoBigHol Kyi (Mau. 413).
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3anam’atairte!

®dopMysIu IIIOHIi BeINKOTO KPyTa Ky Ta chepu

S =mnR?

K]

ch, = 4nR?

4. 06’em umnisgpa, KoOHyca, Kyni

Ak smaiiTy 06’eM Tisx o6epTanHA? J

Man. 413

ITpoBegemo mocaimu.

\

Hocaimg 1. O6’em mumiaingpa 6y-
IeMO TOpiBHIOBATHM 3 00’€MOM IIpA-
Mol n-kyTHOI mnpusmm (man. 414),
y AKOl BHCOTa MOOPiBHIOE BUCOTI I[H-
Jdiggpa H, a ocHoOBa — IIPaBUJIbHUN
Nn-KyTHUK, BIIUCAHUU Y KOJIO pajiycoM
R. Tlpu momajbIIOMy ITOABOEHHI CTO-
piH n-KyTHUKa #Oro KOHTYp Bce 0iib-
e HabIM:KaTUMeThCs 10 Koja. OTike,
ImepuMeTpP MHOTOKYTHHKA Bce OijbIie
HaAOJIM)KATUMEThCS A0 HOBXKUHU KOJa,

Man. 414

IJIomma MHOT'OKYTHHMKa — A0 HJIOI_T.Ii

Kpyra OCHOBHU ITMJIiHApA, a 00’€M IIpU3MHU MalKe He BigpisHATHUMETbCA Bin
00’emy muiainapa. Tomy mjia oduncaeHHA 06’ eMy MUIIHAPA MOMKHA CKOPHC-
ratuca popmysow: V=S - H.OcraTo4Ho MaemMo:

V =nR?H.

Hocaig 2. O6’em KoHyca OyaeMo
MMOpiBHIOBATH 3 06’€MOM ITMJIiHIPA, IO
Mae 3 KOHyCOM TaKy camy Bucory H i
paziyc ocaoBu R (maui. 415). ¥V pesyib-
TaTi IepecUIlaHHA IIiCKYy i3 KOHyca B
MIIIHAD OJEPIKUMO, IO 00’€M KOHyca
CTAHOBUTH TPETHHY 00’€MY IMIiHApA.
Orxe, hopMmyay 06’eMy KOHYCA MOKHA

) 1
mojmaTu y Burasani: V = gSOCH -H . Ocra-

1
TOUHO MaeEMO: V = gnR2H.

Man. 415
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Hocaig 3. Popmyny 06’eMy KyJIi pagiycom R oiep:KuMO 3 hOpMYJIr 00’ eMy
BigmoBigHoi miBKyJIi. A ii, CBOEIO UepToI0, OJEP;KUMO, IIOPiBHIOIOUHN IIiBKYJIIO
3 KOHYyCOM, KU Ma€ pajaiyc ocHoBU R i Bucory R. Y pesyJbTaTi mepecunaHHA
micKy 3 kKoHyca (MaJj. 416) B miBKyJio (Maj. 417) omep:kumo, 1110 06°€M miB-
KyJIi mopiBHIOE mOABOEHOMY 00’ eMy KoHyca. OTike, 00’em KyJi (mas. 418) mo-

. . 4
PiBHIOE 00’€My YOTHPHOX KOHYCIB i 00uncaroeTbea 3a hopmysoo: V = gnR3.

v-1lps v=2R" y-dps

3 3 3
Man. 416 Man. 417 Man. 418

3anam’'araure!
®dopmyau 06’emy Ti 00epTaHHA
KOHYC KYJad
HUJIHIP 1 4
V = nR2H V=§nR2H V=§nR3

LlizHanTtecs 6inble ']

OOHMM i3 HAaMBIAOMILLNX YKPATHCbKNX FEOMETPIB € akaae-
Mik Onekcit BacunboBu4 Moropenoe (1919-2002). BiH Ha-
poauecsa B Kopoui Benropoacbkoi 0611., ane 6inbLiy 4aCTUHY
CBOI0 XUTTS NPOBiB B YKpaiHi. HaB4yaBca y XapKiBCbKOMY YHi-
BEPCUTETI, a NOTIM | BUKIagaB y HbOMY; NpauioBaB B IHCTUTYTI
MaTemMaTVku Ta iHWWX ycTaHoBax YkpaiHu. Momy HanexuTtb
po3B’A3aHHsA BaraTbox NPobnemM cy4yacHoi reomeTpii. 3okpe-
Ma, y 1959 p. BiH NOBHICTIO po3B’A3aB NPo6AEMY HECKIHYEH-
HO Mannx BUrMHaHb 3arajbHMX ONYKAVX MOBEPXOHb. A Lie Ma€e
He NvLIe TeopeTUYHe, a I BeNMKe NpakTUYHe 3Ha4YeHHs, 60
i obLuKMBKa niTaka, i Koprnyc kopabns nig, Yyac pyxy 3a3HaloTb
MEBHUX BUIMHaHb. 3a H13Ky pobiT O. B. MNMoropenos 30006yB
MixxHapoaHy npemito iMeHi JToba4yeBCbKOro Ta iHLLiI MoYecHi npemii i1 Haropoau. Binb-
LLIOCTi YKPAIHCbKMX FPOMasiH BiH BiAOMUI SIK aBTOP LUKINIbHUX NiAPYYHVKIB 3 FrEOMETDIl,
3a 9KMMW BUBYANW LLEWN NPEOMET Y LLIKOI yNPOAO0BX KilbKOX AECATUNMITb.
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‘ CnoBHUYOK J
e N\

!_El [ | Ykpainceka | AHriailiceka/ Himenpka/ dpaHy3bKa/
] English Deutsch Francais
L (=] %A OUIIHIP cylinder Zylinder, n cylindre
KOHYC cone Kegel, m cone
KyJIs ball Kugel, f sphére

qr.orioncentr.com.ua/n643c

MpurapaiTe ronoBHe J

MOSACHITb, Lo Take Tino 06epTaHHS.

O6epTaHHaM aKoi Nnockoi irypu yTBoptoeTbes LmniHap? KoHyc? Kyna?
LLlo Take TBipHa, BiCcb, OCHOBa, BUcoTa umniHapa? Konyca?

Bueegaitb dopmyny nnoui 6i4HOI NOBEPXHI UUNiHAPa; KOHYCa.

IMOACHITb, 1K 3HANTM MJIOLLY NOBHOI MOBEPXHI LMNiHOPA; KOHYCAa.

Ak obuncanTy naowy chepn?

3anuwite popmyny 06’eMy LMAIHAPA; KOHYCA; KyJIi.

NOORoON=

VYcHe TpEHyBaHHﬂJ Y

1)5,86-10+1,4; 0,128-100-2,8; 8,62-1000—120;
2)3,14-1000-140; 0,79-100+11; 5,71-10+2,9.

Po3B'sxiTb 3apaui

1098'. 3a masrouxkamu 419-421 3’sacyiire:
1) aK Ha3MBAETHCS JaHe TiJ0 00epPTaHHsd;
2) obepTaHHAM AKO1 (hirypu BOHO YyTBOpPEHE;
3) 110 € Biccio i TBipHOIO JaHOTO Tija;
4) AKIIIO B HHOTO € OCHOBA, TO AKa Iie Qirypa;
5) u1 MOKHAa BBaKaTU TBipHY JaHOTO Tija Or0 BUCOTOIO;
6) U1 MOKHA PO3TOPHYTHU ITOBEPXHIO JAHOTO Tija HA IIJIOIIUHY.

B
G S

Man. 419 A Mau. 420 A Man. 421
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1099'. Yu npasuabHO, 110 cdepa € IOBEPXHEI0:
1) muaingpa;
2) KoHyca;
3) Kymi?

1100'. V¥V axy miocKy Girypy pos3ropraeTbcsi 6iuHa IIOBEPXHS:
1) muriagpa;
2) kouyca?

1101". Yu mokHA cepy PO3TOPHYTH HA IJIOIITUHY ?

1102°. Yu omepKuMO IMIiHAP 00ePTAHHIM:
1) kBagpaTa HaBKOJIO HOTO MiaToHAJTi;
2) mapaJjeyiorpaMa HaBKOJIO 10TO CTOPOHH;
3) IpAMOKYTHOI TpameIrii HaBK0JIO ii 6iuHOoi cToOpoHM?

1103°. 3a rapumu Ha maaoHKax 419, 420 criaagiTh BUpas A O0UNCIeHHA:
1) mrori 6iuHoi moBepxHi Tijla 00epTaHHsd;
2) o111l ITOBHOI ITOBEPXHI Tijla 00epTaHHSd;
3) 06’emy Tisia obepTaHHAd.

1104°. 3a gamumMm Ha MaJdoOHKax 422-424

E 3HAWIITL mIoIy 0iYHOI mMOBepPXHi, ILIO- gr.orioncentr.com.ua/wirCv

l_J Iy IIOBHOI IMOBEePXHi Ta 00’eM IMIiHaApa )
3 Biccro 00, akmo AO = 3 cm. ?

e

/‘3 =~

N0 :
A A
Man. 422 Man. 423 Man. 424

1105°. HakpeciaiTh posropTrky HUIiHApPA 3 pagiycom ocHOBHU R i BucoToMO A,
SAKIIO:
1)R=1cMm, h=3cwm;
2)R=2cw™m, h=4cwm;
3)R=3cm, h=5cmMm.
Yomy mopiBHIOE 1J01I1a foro 6iuHoil moBepxHi? IloIa moBHOI MOBEPX-
Hi? dKuii y H#50T0 00’ €M ?

1106°. Yomy mopiBHIOIOTH ILI0Ia OiUHOI TOBEPXHIi, ILJIOIA IIOBHOI IIOBEPXHI
Ta 00’eM HMuIiEaApa 3 TBipHOO 10 cM i IJI0IIe10 OCHOBM:
1) 4ncm?; 2) 12,56 cm?; 3) 25w cm??
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1107°. Yu omepKMMO KOHYC 00epTaHHAM: 1) IPSIMOKYTHOrO TPUKYTHHUKA
HABKOJIO IioT0o rimoTeHy3u; 2) piBHOOEAPEHOTO TPUKYTHUKA HaBKOJIO
#oro 6iuHOI cTOpOHY; 3) IPAaBUIBLHOTO TPUKYTHUKA HABKOJIO HOTO CTO-
poHU?

1108°. 3a mammmm Ha MaaHKax 425 i 426 \
E 3HAMAITH IIoIIi OiuHOI i IOBHOI mOBEp-

l ] XOHBb KOHYyca 3 Biccio SO.

1109°. 3a mauuMu Ha MaJaOHKY 427 3HAWIITH \

o 6iYHOI i IOBHOI IOBEPXOHbL KOHY- qgr.orioncentr.com.ua/Tpzxq
ca 3 Biccio SO.

& A I

Man. 425 Man. 426 Man. 427

1110°. Yomy mopiBHIOIOTH IIJI0Ia OiUuHOI ITOBEPXHIi, ILJIOI[A IOBHOI IIOBEPXHi
Ta 00’eM KOHYyca 3 paJiycoM ocHOBU R i BCOTOIO h, AKIIO:
1)R=2cMm, h =5 cwMm;
2) R=3cwm, h =4 cwm;
3)R=1cm, h=6cm?

1111°. BHailigiTes TBipHY KOHYyCa 3 BUCOTOIO & i HiameTpom ocHOBU D, AKIIO:
B] 1)h=4cm, D=6cm;
2)h=12c™m, D=10cm;
3)h=8cm, D=12cm.
fxa y mporo KoHyca mioia 6iunoi moBepxHi? Iliormia moBHOI mToBEepX-
Hi? AKuii y Hp0r0 00°€M?

1112°, 8a gaaumu Ha MaJOHKY 421 cKIagiTh BUpas AJid O0OUMCICHHA:
1) moti chepu; 2) 06’eMy Kyi.

1113°. BmaiigiTe 06’eM KyJIi Ta oty ii cepu

3 pagiycom:
1)2cm; 2)3 am; 3)4cwm. L

1114°. 3naiigiTs 06’eM Kyui Ta oy ii cepu  gr.orioncentr.com.ua/AfNPA
3 pagiycom 5 am.
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1115°. Kyna pagiycom R mae o6’em V, a ii chepa — 1oy ch). 3amoBHITH

Tabauniro 39.
Tabauus 39
R 9 cm 8 cm
S 6471 cm? 497 cm?
v 288m cm?| 36m cm?

1116. fIx smimaTbCa mioima O0iuHOl MOBEPXHi, ILJIOIIA MOBHOI MOBEPXHi Ta
00’eM muIiHApa, AKIIO:
1) itoro BucoTa 30iIBIMINTLCA B 1L Pa3iB, a pajiyc KoJjia OCHOBU He 3Mi-
HUTBLCSH;
2) pagiyc KoJia OCHOBU 30iJIBIIIUTHCS B 1 PasiB, a TBipHa He 3MiHUTHCA.

1117.IIpaMokyTHUK 3i cTopoHamMm a i b obGepraeThbcs HABKOJO MEHIITOL
cTopoHu. YoMy JOpPiBHIOIOTH ILJIOINA OiYHOI MOBEPXHi, MJIOIA ITOBHOL
IOBEePXHi Ta 06’€M YTBOPEHOTr0O MUJIiHApA, SKIIO:
)a+b=16cm,a—-b=4cwm;
2)a+b=32cMm,b—a=8cm?

1118. BuaiigiTe TBipHY HUIiHApPA 3 ILJIOINEI0 OCHOBHU 817, AKIIO MJIOIA MO0
@ O0iumoi moBepxHi gopiBHIoE: 1) 1627; 2) 1267. YoMy ZOPiBHIOIOTH IIJIO-
I1a IIOBHOI ITOBEPXHi Ta 06’eM IbOro IuIiaapa?

1119.3’acyiiTe, un € TPaBUILHUM TBEPAKEHHA: «I3 IBOX KOHYCIB 6iJb-
mry mjomly O6iuHoi moBepxHi Mae Toi, y AKoMy: 1) Bucora Oijablma;
2) pagiyc ocHOBU OinbInuii; 3) Bucora 6iJibIa, a pagiyc OCHOBU AOPiB-
HIOE Pajiiycy OCHOBH iHIIIOTO KOHYCa» .

1120. IIpaMoKyTHHH TPUKYTHHUK 3 KaTeTaMu @ i b o0epraeTbca HABKOJIO
OinmbIioro karera. YoMy HOPiBHIOIOTH ILjIOIA OiuHOI MOBEepPXHi, IJIoIIa
TIOBHOI IIOBEPXHi Ta 00’€M YTBOPEHOT'0 KOHYCa, AKIIO:
a+b=3lcm,a—-b=17cm;
2)a+b=28cm,b—a=4cm?

1121. 3uaiigiTe BUCOTY KOHYCA 3 IJIOIE OCHOBU 1447, AKIIO IIJIOIIa HOro
@ O6iumoi moBepxHi gopiBHIOE: 1) 1567; 2) 180n. YoMy HOPiBHIOIOTH IIJIO-
II1a IIOBHOI ITOBEPXHi Ta 06’ €M I[bOI'0 KoHyca?

1122. 3uaiigiTh BigHOIIIEHHA IJIOI ABOX cdep 3 pagiycammn:
1) 200 mm i 300 mm; 2) 0,7 ami 1,4 oM.

1123. Yomy mopiBHIOE BifHOIIEHHA 00’€MiB JBOX KyJb 3 pajiycamu r, ir,,
AKIITO:
Dr +r,=17cm, r,—r,=Tcwm;
2)r,+r,=11lcm, r,—r, =5cm?
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1124*. Bupasitpe mioily 6iuHOI IOBEPXHi, IJIOIIY IIOBHOI IIOBEPXHi Ta 00’ eM
muirinapa: 1) uepes fioro BucoOTy £ i moB:uHYy KoJia ocHoBu C; 2) uepes
1oro BHUCOTY A i ILJIOIIY OCHOBH S.

1125*, [IBa muiHAPYU YTBOPIOIOTHCSA 0O0epPTaHHAM NPAMOKYTHUKA 3i cTOpO-
HaMu 3 i 5 HABKOJIO KOKHOI 3 IBOX CYMisKHMX CTOPiH, a TpeTiit mu-
Jigp — obepTaHHAM KBaApaTa HaBKOJIO cBOei croponu. Ilepumerp
KBajJpaTa JOPiBHIOE IIePUMETPY AAHOTO IPAMOKYTHHKA. ¥ TPHOX Oa-
HUX IWIiHAPiB mopiBHsa#iTe: 1) miomy 6iuHol moBepxHi; 2) oIy
IMOBHOI MoBepxHi; 3) 06’eM.

1126*. BupasiThe mioily 6iuHOI IOBEPXHi, IJIOIIY IIOBHOI IIOBEPXHi Ta 00’ eM
KoHyca: 1) uepes ¥oro BucoTy h i moB:KUHY Kojia ocHoBu C; 2) uepes
#oro TBipuy [ i miomny ocuoBu S.

1127*. Bupasits: 1) 06’em Ky1i V uepes oy ii mosepxHi S; 2) oIy cde-
pu S uepes 06’em kyi V; 3) 06’em kyui V uepes gosixxuny C il BeJIMKOT0
KoJa; 4) nos:xuuy C BeINKOT0 K0JIa KYJIi uepes IOy il moBepxHi S.

1128*. Pisuuna HoBKUH BeJIUKUX K1l ABOX KYJIb JOPiBHIOE ¢, & Pi3HUIA IX-
Hix maong — d. 3HaigiTe mioili cdep Ta 06’eMu JaHUX KYJIb, AKIIO:
1)c=4ncm,d =16ncem?; 2)c=10nc™m, d = 457 cm?.

MpoABiTL KOMNETEHTHICTb J

S

1129. I3 muaingpuyHOl KoJioau Tpeba BUTOTOBUTHU OpPyc, 110 Mae hopMy
MIPAMOKYTHOTO IIapaJjeselrinesa 3 Hait6iIbIII0I0 IJIOINeIo IoIepey-
HOTO0 Iepepisy. Axuii npu mboMy Oye BilcCOTOK BigxomiB?

1130. dx manero 6auuTh migor 3 Bucotu: 1) 2 Km; 2) 10 xm? (diamerp
3eMHOI KyJIi mpubansuo nopiBHIoe 12,7 THC. KM.)

1131. Jiamerp mmametu MepKypili mpuOJIM3HO HOPiBHIOE 5 THC. KM,
Beumepu — 12,4 tuc. xMm, 3emai — 12,7 tumc. kM, Mapca —
6,8 Tuc. KM. fIKa 1mI0Ia IOBEePXHi MUX IaaHeT?

( 239



Po3pin 6

NEPEBIPTE, AK 3ACBOININ MATEPIAN PO3/INY 6

-t

KOHTPOJIbHI SANMTUTAHHA

. HasBiTb OCHOBHI pirypu y npocTopi. 9Ky BNacTUBICTb Ma€e NioLwmHa?

2. ONuWiTb B3aEMHE PO3MILLEHHS Yy MPOCTOPI ABOX NPSAMUX; NPSAMOI i NIOLWWHK; OBOX

@

@ N ok

9.

MIOLLVH.
LLlo Ha3nBaeTbCa NepneHauKynsapoM, NPOBEAEHUM i3 TOYKM 4O naowmHn? Lo Take
noxmna ao nNaoWuHn?

MosicHITL, WO Take NpsaMa NpmamMa; nipamiga.

9k 3HaNTK NnoLi 6i4HOT i NOBHOT NOBEPXOHb NPSMOI NPU3MK; Nipamian?

YoMy umniHap, KOHYC i Kyfto BBaXaloTb TinaMmn obepTaHHA?

K 3HANTM NnoLwlj GiYHOT i NOBHOI NOBEPXOHb LUUAiIHAPA; KOHYyca?

3a koo GOopMyNo MoXHa 004YNCIMTM 06’eM NPSMOI NPU3MK; Nipamign; LMniHapa;
KOHyca?

LLlo Take chepa? Ak 0buncanTn i nnowy?

10. 9ky popmMyny BUKOPUCTOBYIOTb A1 06UYNCTIEHHS 00’ My Kyni?

TECTOBI SABOAHHSA

YBaXHO npo4yMTanTe 3agadi Ta 3HanaiTb cepepd 3anpornoHOBaHMX BiONOBIOEN

npaBubHy. [ns BUKOHAHHS TeCTy NoTpioHo 10—15 xB.

1°. OcHoBa mpAMOi IPU3MHU — KBaJpaT 3i croporoio 2 cM. Bucora nmpusmu
nopiBuioe 6 cM. YoMy gopiBHIOE miIoIna 6iuHol moBepxHi mpusMu?
A. 12 cm2. B. 48 cm2.
B. 24 cm?2. I'. 72 em2.

2°. fIxkuit 06’eM Mae TPUKYTHA IIipaMiza, y K01 IJIOIa OCHOBHU AOPiBHIOE
6 cm?, a Bucora — 4 cm?

A. 2 cvmB. B. 10 cm3.
B. 8 cm®. I'. 24 cm8.
3°. Yomy mopisHioe 1oia chepu i 06’em KyJ1i pagiycom 3 cm?
A. 91 em?, 27 cm®. B. 91t cm?, 367 cmB.
B. 12n cm?, 47 cmB. I'. 36 cm2, 367 cmB.

4. IImniagp i KOHyC MalOTh PiBHI ocHOBHU pagiycoMm 3 cM i piBHiI BucoTu
3aBIOB:KKM 4 cM. Ha CKinmbKEu caHTHMeTpPiB KBaApaTHUX ILJIOInA 0iu-
HOI ITOBePXHi MuIiHapa 0iIbIIa 3a IOy IIOBEPXHI KoHyca?

A. 91 cm2. B. 277 cm2.
B. 127 cm2. I'. 367 cm2.

5*. Toukn A i B jeskaTh y IJIOINMHI 0. Ha BigcraHi 6 cM omHa Bix omHOI.
Touka C He exkuTh y miaoimuHi o i CA L o. Bigcrans mixk Toukamu Ci B
Ha 2 cM Oinbina 3a Bimcramb Big Touku C mo miaommuau o. Ha arin
BifcTaui Bif miommun o posdmimnieHa touxka C?
A. 20 cMm. B. 16 cm. B. 10 cm. T. 8 cm.

240 ]



Po3B’sxiTb 3apaui

METO4 KOOPAUHAT HA NMNJIOLLUHI qr.orioncentr.com.ua/yh8Tq

1132.

1133.

1134.

1135.

1136.

1137.

1138.

1139.

1140.

Bepmunau TpukyTHUKa ABC MicTaAThCA B Toukax A(2; 1),
B(1; 3) i C(5; 2). 3HaiiniTh KOOPAWHATU BEPIINH PiBHOTO
omy TpukyTHuka KLM, AK110 BiATIOBiIHI BepIINHYU fa-
HUX TPUKYTHUKIB CUMeTPUYHI BiTHOCHO:

1) oci abc1uc;

2) oci opauHaT;

3) moyaTKy KOOpJUHAT.

3a IKOoT0 3HAUEHHA X TOBKUHA Bigpiska AB nopiBHIOE 4, akimo A(2; 3),
B(0; x)?

Touka M pinuts cropouny AC tpukyruuka ABC y BigHommenni 1 : 3.
3HaUmiTL MOBXKUHY Bimpiska BM, AKIIO BEePINUHU TPUKYTHUKA Ma-
1oTs Koopauuatu A(1; 5), B(2; —2) i C(5; 5). CKinbKu po3B’sA3KiB Mae
3amadga?

3HaAUAITH IOy TPUKYTHUKA 3 BepIIuHAMU B Toukax (4; 2), (7; —2)

i(1;0).

Komo pagiycom 3 cm moTmkaeThes M0 oceit koopamHaT. IKa BigcTaub
BiJ IleHTpAa IILOT0 KO0JIA O TOYKHU, II[0 CUMETPUYHA IIeHTPY BiJHOCHO:
1) oci abciuc;

2) oci opguHarT;

3) mouaTKy KoopauHAT?

IIpamy s3agano piBHaAHHAM y = 2x + 3. fAKe piBHAHHA Mae mpsaMma,
cUMeTpUYHA AaHiil BITHOCHO:

1) oci abcriuc;

2) oci opguHarT;

3) moyaTKy KOOPAUHAT?

IBi Bepmuan TpukyTHUKA ABC MicTaTbea B Toukax (0; —2) i (2; 0),

a TpeTsa — JIEXKUTD Ha IPAMii y = —x. Busnaure koopaguaatu Touku C,
AKIo mioina TpukyTauka ABC mopiBHIoOE 8.

3HaUIITh KOOPAWHATH TOUKHU IIEPETUHY MeAiaH TPUKYTHUKA 3 BEPIIIU-
Hamu B Toukax (1; 0), (2; 3)i(3; 2).

JlBa KoJa JOTUKAIOThCA 30BHi. JloBemiTh, 110 BiAPiBOK IXHBOI CITiJIb-
HOI 30BHINIHBOI TOTUYHOI € cepeJHIM IPONOPIiHHNM MiK fiamMeTpaMu
Ki.
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1141.

1142,

1143.

1144.

1145.

1146.

1147.

1148.

1149.

1150.

1151

(3agaua Jleonapmo Ilisancskoro, XIII cr.). /IBi 6arTy Ha piBHUHI cTO-
ATh Ha Bigcrani 60 mikTiB ogHa Bixg oguoi. BucoTa mepiiroi 6ainTu cTa-
"HoBUTH 50 siKTiB, a Bucora apyroi — 40. Mix GamTamMu poamiImieHa
KPUHUIA, AKa OJHAKOBO BifgaieHa Big Bepins 000x barrt. Ak gamexo
posTallloBaHa KPUHUIA BiJi OCHOBY KOXKHOI OaI1irTm?

BEKTOPWU HA NJIOLLUUHI gr.orioncentr.com.ua/MWaFz
3a AKOro 3HAUEHHS X BeKTOPHU 5(3x2;2) i 5(1;35) HepIeH- IEEE
IUKYJIAPHi? o

. EETR
Yy € KoJTiHeapHUMU BEKTOPH: ¥ »

1) a(1;3) i b(-6;-18); 2) a(1;-1) i b(0;3)?

Bupasith BexkTOpu cTopin mapaneaorpama ABCD uepe3 BeKTOpPU HOTO
miaroumanein AC=a i BD =b.

Y nmapaaenorpami ABCD Touka K — cepenuna Bifpiska BC, Touxka O —
TOUKa IIepeTUHy maiaroHaineii. Bupasite BexTopu BD, CO, KD
yepes BekTopu AB i AD.

OpuHNYHI BeKTOpU aib yTBOpioioTh KyT 60°. [loBemiTs, 110 BEKTOP
2b —a IeprneHINKYAAPHUI 10 BEeKTopa a .

3HanmiTe KyT Mik mMemiamamu AP i BM tpukytauka ABC, y sKomy
BepIIuHU MaioTh Koopaunatu: A (0; —4), C (0; 6), B (2; —2).

JloBeniTh, 110 IJIsI KaTeTiB a i b Ta rimoTeHy3u ¢ MPAMOKYTHOTO TPH-
KYTHHKA CIIPABAMKYETLCSI HePiBHICTE: a+b < \/Ec.

Cropony AB kBagpata ABCD touku M i P gijiaTh HA TpU PiBHi YacTUHU.
IIpawmi DP i CM nepetuHaioThed B Toulli O. 3Haiinits kocunyc LCOD.

Y vorupurytTHuKy ABCD cepenunu ctopid AB i CD 3’ennye Bigpisok
MN :w . loBemiTh, 1110 YOTUPUKYTHUK ABCD — Tparmeris.

. 3HAUITh TeOMETPUYHE Miclle KiHIIiB OMMHUYHUX BEKTOPiB, MOUATKU

SAKUX JIEXKATh Ha KoJii pagiycom 1 i AKi KoJsriHeapHi 3 JaHUM BEKTOPOM.

PO3B’AA3YBAHHA TPUKYTHUKIB qr.orioncentr.com.ua/uJZ32

1152.

1158.
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Y mpaMOKYTHOMY TPUKYTHHKY TiIoTe-

Hy3a JOPiBHIOE C, a TOCTPUMN KYT — O.. SHAHTITE:

1) GiceKTpUCy IPAMOTO KyTa;

2) Bimpisku, Ha aKi 6icekTpuca KyTa JiJIUThH TiIIOTEeHY3Y.

\=

Y piBHOOemApeHOMY TPUKYTHUKY OiceKTpuca KyTa HIPU OCHOBI JOPiB-
HIOE [, a KYT IIPpU BEPIINHI — o. SHAHAITh OiYHYy CTOPOHY TPUKYTHUKA.
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1154.

Binbima giaromans mpaMOKyTHOI Tpamellii gopiBHioe d ¥ yTBOpPIOE 3
0iJIBITIOI0 OCHOBOIO KYT O.. SHAWAITH OiNbIly OiYHY CTOPOHY Tparerii,
SAKIIO 11 TOCTPUH KYT JOPiBHIOE [3.

1155.AD — O0icexTpuca tpukyrtauka ABC, AC = b, LA = o, LB = .

1156.

1157.

1158.

1159.

1160.

1161

1162.

1163.

1164.

1165.

. CKinbKY CTOPiH Ma€e IpaBUJIBHUN MHOTOKYTHUK, AKIIO:

Buaiinite: 1) CD; 2) AD.

IBi cTOpOHU TPUKYTHUKA NOPiBHIOOTH 4 ¢cM i 6 cM, a KyT MixK HU-
mMu — 60°. 3HalgiTh MegiaHny, IPOBeIeHY 10 TPEThOl CTOPOHU TPUKYT-
HUKA.

OcHoBU Tpamerii fopiBHIOIOTE 2 cM i 5 cvm. OxHa 3 6iYHUX CTOPiH AOPiB-
HIO€ 3 ¢M I YTBOPIOE 3 OiJIBIITOI0 OCHOBOIO KyT 60°. 3HalmiTh giaromari
Tpamelrii.

Y mapaJsiesorpami cTopoHa IOpPiBHIOE a, miaroHanb — d, a KyT MixK
HUMHI — O.. SHAUIITh ILJIOIY IapaJjejiorpaMa, aKIo:

1) a=33 cm, d = 10 cm, o = 60°;

2)a=2cm,d=8cm,a=30.

Y piBHOOEApPEHOMY TPUKYTHUKY OCHOBA JOPiBHIOE a, OiuHA cTOpOHA —
b. 3HanaiTE pamiycu Kij, omcaHOTO HaBKOJIO TPUKYTHUKA i BIIICAHO-
r'0 B HbOTO, AKIIO:

1)a=16cm,b=10c™m; 2)a=6cm, b=5cm.

NPABUJIbHI MHOTOKYTHUKMU qr.orioncentr.com.ua/mNwdn

3HaUOiThL KYT, IMEeHTPaJbHUN KYT i 30-
BHIITHIY KYT IIPaBUJIBHOTO IBAHAAIATUKYTHHUKA.

1) #ioro 30BHIiIIHIT KYyT AOopiBHIOE 24°;
2) fioro KyT nopiBHioe 135°?

SHaNgiTh pagiycu Kij, omrMcaHOro HaBKOJO IPABUJIBHOIO IIIECTUKYT-
HUKAa i BIMCAHOI'0 B HHOTO, AKIIO:

1) pisuunsa ixuix pagiyciB gopiBHIOE 6 cM;

2) cyma ixuix pagiyciB gopiBHIOE 8 cM.

IloOyayiiTe mpaBUIbLHUI IMIECTUKYTHUK, SKIIO:
1) fioro OinbIIa giaroHAaJb JOPiBHIOE 8 cM;
2) fioro MeHIIIa JiaroHajab JOPiBHIOE 6 cM.

BupagziTh cTOPOHY @ HTPaBUJHLHOTO BIMCAHOTO MHOTOKYTHUKA uUepes
pazxiyc R Kojia i cTOpOHY b HNpaBUJIBLHOTO OMMCAHOTO MHOTOKYTHUKA
3 Ti€l0 caMoIo KiJIbKiCTIO CTOPiH.

IlepumMeTp IpaBUIBHOTO TPUKYTHUKA HOPiBHIOE P. S3HAKWAITH JOBKUHY
KoJia, OIIMCaHOTO HaBKOJIO IIHOTO TPUKYTHUKA, AKIIO:

1) P=53 cm; 2)P=12cmMm.
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1166. 3HalifiTh JOBKUHY KO0JIa, AKIIO JOBMKMHA Oro Ayru, 10 MicTuTh 45°,
mopisaIoe 10 cMm.

1167. HaBKoJi0 KOJIa, JOBXKUHA AKOro gopisuioe C, omucano pom6 i3 roctpum
KyTOM ol.. S3HAUAITH MJIOITY poMOa.

1168. BuaiigiTe giamMeTp Kpyra, ILJI0Ia AKOT0 JOPiBHIOE:
1) cymi oIl ABOX KPYyTiB pagiycamMu m i n;
2) pisuwurri o ABOX KPYTiB pagiycamu m i n.

1169. 3uaiigiTs oIy Kpyra, SKIIo ILIOINA 1oro cekTopa gopisuioe 20 cm?,
a IeHTPAILHUN KYT, IO BiAIOBiZae IIbOMY CEKTOPY, AOPiBHIOE 72°.

FEOMETPUYHI NEPETBOPEHHSA gr.orioncentr.com.ua/tkKmsQ

1170. ITepemineHHA TepeBOAUTH TPUKYTHUK ABC B TPUKYTHUK
A'B'C’'. 3uaiigiTe:
1) nepumeTtp TpukyTHUKa A'B'C’, AKIo AB = 6 cw™,
BC=9cMm,AC =10 cwm;
2) kytu TpurkytHuka A'B'C’', axio LA = 30°, ZB = 50°, ZC = 20°.

1171. Bepmiuaa B npaMokyTHOro TpuKyTHUKa ABC mpu cuMeTpii BigHOCHO
cepenunu rimorenysu AC mepexoauTb y Touky D. JloBeaiTh, 110 40TH-
puxkyTHuUK ABCD — IpAMOKYTHUK.

1172. IIpoBeniTs IpAMY a i IO3HAUTE TOUKY A, IO He JIeXKUTh Ha Il mps-
Mifi. 3a JOIOMOTOI0 ITUPKYJIA Ta JiHIAKKM Mo0yayiTe Touky A', cuMe-
TPUUHY TOUIli A BiTHOCHO IIPAMOI a.

1173. HoBeniTs, 1110 IpAMa, AKa IPOXOIUTH Uepes cepeJUHN OCHOB PiBHOOiU-
HOI Tparteriiii, € ii Biccio cumeTpii.

1174.1lo6ynyiiTe TPUKYTHUK, Yy AKUHA IIEePeXOmUTh TPUKYTHUK ABC mpu
moBopoTi Ha 150° 3a TOAMHHUKOBOIO CTPLIIKOI0 HABKOJIO:
1) Bepmiuuu A;
2) Touxu O, 110 JIEKUTD 11034 TPUKYTHUKOM.

1175.1Ipu napasenbHOMY IIepeHeceHHi Binpiska AB Touka A epexonuTh y
TOuKy B, a Touka B — y Touky B'. 3HaiAiTh JOBXKUHY Bigpiska AB',
AKI0 AB = m.

1176. HoBeniTh, 110 cyMa OCHOB Tpamelii mexrra Big cymu Ii giaronaseii.

1177. 3maiigits cepennio sinito tpanenii ABCD (AB || CD), axmo AE = 10 cm
(E — ToOuKa IIepeTHHY IPOAOBKeHHSA OiuHMX CTOpiH Tparmerii),
AD=4cm, AB=10cm.

1178. CTopoHM YOTMPUKYTHUKA HOPiBHIOIOTH b cM, 7 cM, 9 ecm i 11 cm. 3Ha-
AIiTH CTOPOHY HOAiIOHOTO HOMY YOTUPUKYTHUKA, AKII0 HOTO IEPUMETP
mopisuioe 128 cm.
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1179.

1180

1181

1182.

1183.

1184.

1185.

1186.

1187.

1188.

1189.

IInomii gBOoX KBamapariB BigHOCATHCA AK 1 : 9. 3HANAITE CTOPOHY 0ijIb-
IIIOr0 KBaApaTa, AKIIO IepUMeTP MEHIIIOT0 JOPiBHIOE M.

MOYATKOBI BIAOMOCTI

31 CTEPEOMETPIV gr.orioncentr.com.ua/Ubtnd

OREACR
. CKiTpKU ITap mapayeIbHUX pebep y IpAMiil mpuaMi, ocHO- | p 2
Ba AKOI: [=3
1) TPUKYTHUK; \

2) YOTUPUKYTHUK;
3) n-KyTHUK?

.Crinpku map pebep Kyba JiexkaThb Ha MUMOOIMKHNX NPAMUX? A TPUKYT-

HOI mipamigm?
Byaunox mae (opmMy MpPAMOKYTHOIO mapaJiejenimena 3 MOBMKUHOIO

120 m i 06’emom 369 600 m3. 3HAKWAITE BUCOTY OYAMHKY HAJ, 3€MJIEIO,
SAKIIO BiH 3aramubJeHunii y 3eMaio Ha 15 M, a foBKuHA OYAUHKY OiJbImia

5
3a MOTO IIIUPUHY B 1? pasa.

Maca xyb6iuHoro MmeTpa KapToimiri ctaHoBuTh 670 Kr. Kapromiio 3acu-
IaHO B piBUaK, AKUI Mae (POPMY HPSAMOI IIPHU3MHU, IO JEKUTDL Ha 0iu-
Hiit rpani. Vloro momepeunuii mepepis Mae BUTJIAL piBHOGIYHOI Tpaie-
11ii 3 ocaoBamu 3 M i 4 M i Bucororo 1 m. CKinbKu peiiciB Tpeda spobuTu
TPUTOHHiN BaHTAXKiBIIi, 11100 IIepeBe3THU 1[0 KaPTOILII0?

fx 3mMiHuUTBCSA 00’€M mipaMifu, B OCHOBiI AKOI JIEKUTHh IPaBUJIbLHUN
Nn-KYTHUK, SKIIO0 IJIOITY ii OCHOBY 30iJIbIINTH Y 3 pasu?

HMuningpuune Bigpo Mae BHyTpimuii giamerp 25 cm i Bucory 40 cMm.
CkinbKu JiTpiB Bogu BOHO BMitTye?

Kymna micky mae ¢popMy KOHycCa, JOBXKHHA KOJA OCHOBHU SKOI'0 CTAHO-
BuTh 31,4 M, a TBipHa — 5,8 M. CKiJIbKEK I’ ATUTOHHNX BAaHTAXKiBOK
3HAJ00UTHCA AJs iioro nepesesenua? (Maca 1 m2 micky gopisuioe 1,6 T.)

ILnomra nmosepxui Micana npubausuo gopiBHIOEe 38 MJIH KM2, 110 cTa-
"HoBUTH 0,075 muonri moBepxHi Semi. 3HANIITE BiAHOIIIEHHA pagiyciB
Micang i Semuri.

OpnwH 3 HanbOiAbIIUX 1100yciB 3emuri giamerpom 12,7 M 6yB BUTOTOBJIE-
Huil y 1889 p. ana IlapusbKoi BcecBiTHBROI BUCTaBKU. ¥ SKOMY MAaCIII-
Tabi e rirodyc 3o0paskas Semaio? fIka ToBKMHA eKBaTopa i Mepuia-
Ha Ha IIbOMY TJ100yci?

IIpubausuo 70,8 % moBepxHi 3eMJi IMOKPUTO MOPCHLKOIO BOOIO.
PermiTy moBepxHi 3aiiMaioTh KOHTUHEHTH I OCTPOBU. SIKa iX 3arajgbHa
ILJIOIA, SKIIIO BBasKATU HAIIY IIJIAHETY ileaJbHOI0 KYJelo 3 JiaMeTpoM
12 742 xm?
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1. METO4 KOOPAUHAT

Bu B:ke 3HaeTe, 110 BJIACTUBOCTI reoMeTPUYHUX (hiryp MoKHA JOCTiIKy-
BaTu 3acobamu aiaredopu. Meron, AKMHA HPU I[bOMY 3aCTOCOBYIOTH, HA3MBA-
I0Th Memodom Koopduram. ¥ § 3 METOIOM KOOPAMHAT B PO3B’ A3YBaJH TaKi
nBi 3amaui: 1) 3HafouUM reoMeTpUYHI BiIacTUBOCTI (irypu, sHaxomuau ii pis-
HAHHA; 2) 3HaOUU pPiBHAHHA Qirypu, xapaxrtepusysaiu ii BaactuBocTti. Ha
MPaKTUIIl HePiAKO BUHMKAE II0Tpeda po3B’a3aTu 001 ABI 3a4aui pa3omM — CIIo-
YaTKY 34 IeIKUMU BJIACTUBOCTAMU (Qirypu ckJjacTu ii piBHAHHS, a IOTiM, I0-
CJimIuBINM oflep:KaHe PiBHAHHSA, BCTAHOBUTU HOBi BJIACTUBOCTI HaHOI (hirypu.

3apava 1 | 3HaiifiTs JOBKUHU CTOPiH PiBHOGEAPEHOTO TPUKYTHUKA, BINCA-
HOTO B KOJIO paJiycoM 5 cM, AKIIO IIeHTP IILOT0 KO0Jia BiggaIeHUH BiJf OCHOBH

TPUKYTHUKA HA 3 CM. B

Po3B'A3aHHA  Hexait ABC — nauuii piBHOGeApEHUH TPH-
KyTHUK 3 ocHOBOIO AC (mau. 428), Touka O — IeHTP OOu-
CaHOTO KoOJia. YBeIeMO HNPAMOKYTHY AEKapTOBY CUCTEMY
KOOpAMHAT TaK, 106 ii mouaTok JeKaB y IIeHTpi KoJa,

Bice OY wmicTuia BuUCOTy, IpoBefeHy no ocHoBu AC Tpu- AC
KyTHUKA, a Bicb OX mpoxommja IapaJjejbHO Iifl 0CHOBIi

(va. 429). Man. 428
Toni pmawme KoJO 3afae DIBHAHHSA YA
x2+ y? =25, a BepIIUHYU TPUKYTHUKA MAIOTh B(0; 5)

KOOpaAuHaTHu:
A(=x,; -8), B(0; 5), C(x,; ~3), nie x, > 0. 5

Tourka C J1eXKUTH HA JaHOMY KOJIi, TOMY y= _3\/ Q 3 \/ X

ii KoopawmHATH 3aJ0BOJILHSIOTHL HOTO PiB- . C(x.; —3)
HAHHA: x, +y° =25. BBigcu oxepskyemo: A(=xg5 =3) '/ 0
x,=4, A(-4; —3), C(4; =3). Man. 429

3a KoopAuHaTAMHU BePIIUH TPUKYTHUKA
3HAUAEeMO JOBXKUHU MOT0 CTOPIiH:

AB=BC=\[(4-0) +(-3-5) =/16+64 =45 (cm), AC = 8 cm.

m Ilo6 3acToCyBaTH METOJ KOOPAMHAT:

1) HaKkpecaiTs 3amaHy ¢irypy Ta BBeIiTh IPIMOKYTHY T€KAPTOBY CHC-
TeMy KOOPAMHAT (IJIA IIbOTO BKAKITHh PO3MIllIEHHA IMOYATKY KOOPIH-
HAT i oceii abciuc i opauHAT BiTHOCHO TaHOI (Pirypu);
2) BU3HAUTE KOOPIUHATH TOUOK JaHOI (pirypu;
3) ckopucTaiiTeca Bimomumu popMyIaMHu.
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3acTocyBaHHA METOY KOOPAWHAT TO3BOJIAE CIPOCTUTH JOBEIEHHSA BJIAC-
TuBOCTeM Qirypu. Posraaremo mpukaan.

3apava 2 | loseniTh, 110 cepeUHA TiIOTeHY3U IPIMOKYTHOTO TPUKYTHUKA

PiBHOBiAmaseHa Big OO BEPIITMH. A

Po3B'A3aHHA  Hexait ABC — paHuWil OPAMOKYTHHUH TpH-
KyTHUK i3 mpamum KytoMm C (maja. 430). [losHaummo m0OB-
JKMHY HOT0 KaTeTiB MaJuMu JiTepamMu a i b, a cepequHy Ti-
notenysu — M. BeieMo IpAMOKYTHY JeKapTOBY CUCTEMY
KoopAuHAT TakK, o0 ii mouaTok MicTuBesa y Beprmiuui C
TPUKYTHHKA, & HOTO KATETH JIeXKAIN Ha OCAX KOODAMHAT B
(mag. 431). Toxi BepIIuHY TPUKYTHUKA MATUMYTh KOOPIH-
maru: C(0; 0), B(a; 0), A(0; b). Touka M € cepeIUHOIO TiIIO-

Man. 430

2°2 \
3Halimemo qoB:KUHU Bigpiskis MC, MA i MB: A(0; b)

2 2 2 2
MC:\/(O—EJ +(0—2J S G M(g. 2)
2 2 4 4 2’2
2 2 2 2
el G
2 2 4 4 >
C(0;0) B(a;0) X
2 2 2 2
mB=[0-2| +[0-2 =1/“—+b—.
2 2 4 4

Man. 431
3 oxep:kaHUX piBHOCTell BumamBae, mo MC = MA = MB. Or:ke, Tou-
Ka M — piBHOBignaseHa Bix Bepmiud TpukyTHuKa ABC.

abd
TeHy3u AB, TOMYy BOHA Ma€ KoopauHatu: M (—;—J. )

Yu MoKHA B PO3TJIAHYTil 3amaui ogep:KaTu IPOCTi-
IIi BUpasu IJIs JOBXKUH Bigpiskis?

Takr, AKITO JOBKUHU KaTeTiB TpuKyTHuUKa ABC
MO3HAYMNTHU BiamoBiguo 2a i 2b (manu. 432).

\

m Sxkmo B po3B’A3yBaHHi 3amadi morpioHo Bu- YA
KOPHMCTATH KOOPOAUHATH CepeIuH Bimpiskis, A(0; 2b)
TO MOKHA 3aCTOCYBATH IMPUITOM IOIBOCHHSA
YHMCJIOBUX 3HAYEHb JOBKHMH BiIpisKiB.
3HAIOUM KOOPAWHATH BePIINH TPUKYTHU- M(a; b)
Ka A(x;; y,), B(x,; y,) i C (x5 y,), MOXKHA 3HAWTH
moro mioIy. Posrasaemo hopMyan, SKi a9 IbOTO
BUKOPHCTOBYIOTD.

u o
C(0;0) B(2a;0)X

Man. 432
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Y npaMoryTHIiN TekapToBili cucTeMi KOOPAMHAT:

1

EW&%—%%WA%—%VWA%_%»

S:

Y KocoKyTHIil cucTeMi KOOPAMHAT 3 PIBHO3SHAYHNMU INIKaJaMU I KyTOM
¢ MiK ocaMU:

sin@
2

S = .

(2, (v =Y ) + % (w3 = 1)+ %5 (4, - )

KOPOTKWUU EKCKYPC B ICTOPIIO

BunukHeHHA KOOPAMHAT i cHCTEMM KOOPAWHAT MAa€ OABHIO icTOpiio i
OB’ sA3aHe 3 aCTPOHOMicI0 Ta reorpadieio. HeobxigHicTh cucTeMu KOOPAUHAT
OyJia 3yMOBJIeHAa IIOTPe00I0 BUBHAYATH ITOJOKEHHS CBiTII Ha Hebi i TOUOK Ha
moBepxHi 3eMJri mim yac cKJIamamHA KaJleHaaps, 3ipKoBUX Ta reorpadiuyHux
kKapTt. Ha crini ogmiei 3 moxopouuux xamep CrapogaBuboro €runty sobpaske-
Hi cJigm 3acTOCyBaHHA iflel MPAMOKYTHHX KOOPAWHAT Yy BUIVISAAL KBaIPaTHOL
citku (masmerxu). JlaBHbOTpeIbKOTO BueHoro 'inmmapxa (6. 190-126 pp. no
H. €.) BBA)KAIOTh OCHOBOIIOJIOKHUKOM MaTeMaTH4yHol Kaprorpadii. Yuenuii
3aIIPOOHYBAaB Ollepe3aTy Ha Mali 3eMHY KYJI0 mapajieJaMu ¥ MepuIiaHaMu
Ta BBeCTH reorpad)iudi KOOpPAMHATH — MIIUPOTY i JOBTOTY, MO3HAUMUBIIIN 1X
YHUCIAMU.

Po3B'axiTb 3apayi

1190'. Yu npaBuIbHO, IIJ0 METOJOM KOOPAMHAT JOCJiAKYIOTh BJIAaCTHUBOCTI
reoMeTpuYHUX (Piryp sacodamu aaredpum?

1191". Yu npaBuiabHO, [0 METOLOM KOOPAUHAT PO3B’ A3YIOTh TaKi 3aaui:
1) 3HaOUM TeOMETPUUHI BJIACTUBOCTI hirypu, 3SHAXOOATE il piBHAHHA;
2) 3Haouu piBHAHHA Qirypu, sSHAXOOATE il BJIACTUBOCTI;
3) cmouaTKy 3a JeIKUMU BJIaCTUBOCTAMU (irypu cKIamaoTh il piBHAH-
HfA, a IIOTiM, JOCJIIMBIIN OAep:KaHe PiBHAHHS, BCTAHOBJIOIOTH HOBI
BJIACTUBOCTI mamoi qirypu?

1192'. Yu npaBUJIbLHO BKa3aHO MOPANOK KPOKIiB IJIsg 3aCTOCYBAHHS METOIY
KOOpAMHAT:
1) a) BU3HAYUTYU KOOPAMHATHU TOUOK AaHOi Girypu;
0) HaKpecJIUTH 3aany Qirypy;
B) YBeCTHU IPAMOKYTHY JeKapPTOBY CUCTEMY KOOPAMHAT (II0YaTOK KOOP-
IWHAT Ta oci abciuc i opauHAaT) BigHOCHO mauoi pirypu;
I') CKOPUCTATHUCA BifoMuMu (DOPMYyJIaMu;
2) a) HaKpecauTu 3agaHy pirypy;
0) yBeCcTH IPAMOKYTHY J€KapPTOBY CUCTEMY KOOPAWHAT (II0YATOK KOOP-
IWHAT Ta oci abciuc i opauHAaT) BigHOCHO mauoi pirypu;

ma]



[lns TUX, XTO X04e 3HaTH Ginblue

B) BUBHAUUTU KOOPAUHATH TOUOK TaHOI Qirypu;
T') CKopHucTaTucA BitomumMu hopMmyramMmu?

1193°. BigHocHO npsaMoKyTHOro TpukyTHuKa ABC 3 Kateramu 2 i 3 BBeIeHO
crucTeMy KOOPAMHAT TaK, SK IIOKas3aHOo Ha mMaaoHKax 433 i 434. dAxi

KOOPAUHATH MAlOTh BePIIUHYU TPUKYTHUKA?

YA YA

B B

A 2 |C

=Y
b
)

C

b Y

Man. 433 Man. 434

1194°. fIki KoopaMHATY MalOTh BEPIIMHU TPUKYTHU-

kKa ABC 3 xateramu 2 i 3 Ha MaJaOHKY 4357

1195°. Yn npaBuiIbHO BU3HAYEHO KOOPAMHATHU BeEp-

muH piBHOOeApeHoro Tpukytuuka ABC y BBe-

IeHill BITHOCHO HHOT'O CHCTEMi KOOpPAUHAT:

1) A(-2; 0), B(0; 3), C(2; 0) (mau1. 436);

<Y

2)A(—2; —-1), B(0; 3), C(2; 0) (may. 437)?
BiamoBigb mosicHITE.

Man. 435

YA YA

B B

/ |\ / |\

Y

<Y
N

A (0] C C

Man. 436 Man. 437

1196°. Yn mnpaBUIBLHO BHU3HAUYEHO KOOPAMHATU

BepIINH piBHOOEApeHOTO TPUKYyTHUKA ABC

YA

Yy BBeJieHi#l BiTHOCHO HBOTO CUCTEeMi KOOpAu-

Har (Mau. 438): A(-2; 3), B(0; 0), C(2; 3)?

Bignosiab mosicHITSH.

1197°. Ha mamoukax 439 i 440 3o6paskeHO 4OTHU-

Y

pukyTHUK ABCD. YBeIiThL cUCTEMY KOOPIH-

HAT TakK, 1100 y Hill BepIIUHA YOTUPUKYTHHU-
Ka MaJiu KOOpAUHATH:

Man. 438
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1198°

1199°

1) A(0; 0), B(0; 4), C(4; 4), D(4; 0) (mar. 439);
2) A(-2; 0), B(-2; 2), C(3; 2), D(3; 0) (maut. 440).

B C
B C
Man. 440
A D
A D
Man. 439 B
. Ha mamoHKy 441 300pakeHO0 YOTHUPUKYTHUK / \\
ABCD. YBeniTh cucTeMy KOOPAMHAT TaK, II[00
y Hilfi BepHIMHU YOTUPUKYTHUKA MaJu KOOPAU- A C
"Hatu: A(—2; 0), B(0; 3), C(2; 0), D(—3; 0). \ /
. ¥ tpuryrtauxky ABC: ZA = 90°, AB = 6 cwM,
AC =8 cM. YBeOiTh IPAMOKYTHY OeKapTOBY CHUC- D
TeMy KOOPAUHAT TaK, AK YKasaHo B Tabuurli 40, Man. 441
Ta 3aIOBHITH ii.
Tabruus 40
HomaTHa miBBich
o JoBxKuHA KOOpPAMHAT KoopnunaTu
0YaTOK KO- T BepuinH AABC
OpAUHAT . . (00,4 oYy
Bigpiska
MiCTHTH KaTeT A B C
TOuKa A 1lcm AB AC
Touka A 0,5 cm AB AC
TOuKa A 2cMm AC AB

1200°. Miarouaii xBagpaTa ABCD 3i cTOPOHOIO 2 CM II€PETUHAIOTHCA B TOU-
i M. BBediTh OPIMOKYTHY AeKaPTOBY CUCTEMY KOOPAUHAT 3 OOUHMIY-
HUM Bifpiskom 1 cM Tak, 11100 TOUYATOK KOOPAUHAT JIeXKaB V BKasaHii
TOUIli, a Ha JogaTHuX miBocax OX i OY Jexkanu BKasaHi Bigpisku:

1)A, AB, AD;
2)B, BC, AB.
BusHauTe KoopamHaTH BEPIIIUH KBaaparTa.

1201°. Hiaronasi kBagpata ABCD 3i cTOPOHOIO 3 CM IIePEeTUHAIOTHCA B TOU-
i P. BeeiTh IpAMOKYTHY AeKapTOBY CUCTEMY KOOPAUHAT 3 OJMHNY-
HUM BimpiskoMm 1 cM Tak, 1100 IOUYATOK KOOPAMHAT Jie:KaB y ToUIli P,
a Ha gomaTHuUX niBocax OX i OY nexanu Bigpisku CP i PD BigmoBigHO.
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1202°. V upamorkyrHomy TpukyTHUKY ABC 3 xKateramu AB i BC 3HaigiTh
ITOBXKUHU MeIiaH, AKIIO:
1)AB=3,BC=4; 2)AB=5,BC=12.

1203°. ¥V upamorkyrHomMy TpukyTHuKYy ABC 3 Kateramu AB = 7i BC = 24 3Ha-
UAiTHL JOBMKUHU MeIiaH.

1204°. Y piBHOGeapenomy TpukyTHUKY ABC 1m0 ocHOBU AB IIPOBEIeHO BUCO-
Ty CH. 3HaiifiTh NOBKUHY MeJIiaHHl, IPOBeJeHol A0 OiuHOI cTOpOoHH,
AKIIO:
1)AB=12,CH=4; 2)AB=4,CH=6.

16
1205°. V piBuoGegperomy TpukyTHUKY ABC 10 ocaoBu BC = ry IIPOBeIEHO

Bucory AH = 6. 3HAlAiTh HOBKUHY MeAiaHMW, IPOBeAeHol A0 OiuHOl
CTOPOHH.

1206°. 3uaiigiTe BifcTaHb MidK cepeJuHAMU IPOTUJIEKHUX CTOPiH pomoda,
AKIIO MOr0 AiaroHaJIi JOPiBHIOIOTH:
1)AC=6,BD=8; 2)AC=10,BD = 24.

1207°. iaronasi pomba mopiBHIOIOTH 14 i 48. 3HaliAiTh BimcTaHb MixK cepe-
IUHAMY HOT0 IPOTUJIEKHUX CTOPiH.

1208. BusHauTe KOOPAUHATH BEPINUH IPABUJILHOTO IECTUKYTHUKA, SKIIO
ofHa 3 KOOPAWHATHUX OCEH mapaJjejbHa HOro CTOPOHI, a MoYaToOK KO-
OpAUHAT MiCTUTBCA:

1) y Touri mepeTuny mAiaromaJieil IMeCcTUKYTHUKA;
2) y BepIIuHi IIeCTUKYTHUKA.

1209. fIxoro 3ayeXKHiCTIO MOB’sI3aHi BiAMMOBiAHI KOOPAMHATHA BEPIINH IBOX
KBaJpaTiB, 1110 MalOTh CIIiJIbHY BEPIIIUHY B IIOYATKY KOOPAWHAT 1 OTHY
CHiJbHY cTOpOHY?

1210.Yu icuyroTh moAiOHI TPUKYTHUKY 3 BiITIOBiTHO IPOMOPIiAHNMY KOOP-
OUHATAMU?

1211.Y npsamoxkyTHoMy TpUKYTHUKY ABC Ha rimorenysi AB B3saTO TOU-
Ky M tak, mo AM = 4 cm. S3HAUAITh JOBXKUHY Bigpiska CM, AKIII0
AC =15 cm, BC = 20 cm.

1212. Touxa M e cepenunoio Bixpiska AB. [loBeniTs, 110 AJsa 6y 1b-sIKOI TOU-
Ku T IJIOIMHY CIIPABAKYEThCA piBHicTh: TA%2+ TB2=2TM?+ 0,5 AB?.

1213. Biacraus mimx Touxamu A i B mopiBHIoe 4. 3HAWIITL reoOMeTpPUUHE
Micie ToUYoK M MIOIUHYU, IJII AKUX:
1) MA2+ MB?=24; 2)MA?- MB?=414,

1214. loBexiTp, mo B IPAMOKYTHUKY CyMa KBaJPATiB JiaroHaJseii JoOpiBHIOE
MOABOEHIN CyMi KBaJgpaTiB HOT0 CyCigHiX CTOPiH.
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1215. dAximo vorupukyTauk ABCD — nNpAMOKYTHUK, TO JJIs OYAb-AKOI TOU-
Ky M IJIOIIUHY CIPaBAKYEThCA piBHicTE: MA% + MC? = MB? + M D2,
JloBeniTs.

1216. Touxka M nexuthb ycepenuui ksagpara ABCD, i1 Bimomo, 1110:
1))MA=7,MB=13, MC=17; 2)MA=1, MBZ\/E,MC=3.
SHaNIITh JOBXKUHY CTOPOHH i1 JiaroHasi KBaapara.

1217. enTp Koja pagiycoM R JIeKUTDH Y BEPIITUHI IPAMOT0 KyTa IPAMOKYT-
HOTO TPUKYTHHKA 3 KaTteraMu a i b. Uu mepeTmnHae KOJO TilIOTEHY3Y

IaHOTO TPUKYTHUKA, AKIIO:
a=5,b=12,R=4; 2)a=20,b=15,R=127

1218*. [loBexiTh, 110 cyMa KBAApaTiB ABOX CTOPiH TPUKYTHHKA JOPiBHIOE
CYMi ITOJIOBUHM KBaJipaTa TPETHhOI CTOPOHU TPUKYTHHUKA Ta IIOABOEHOTO
KBajJpaTa MeJiaHU, IPOBEeAeHO] 10 I1iel CTOpOHM.

1219*. loBexiTs, 110 cymMa KBaJPaTiB CTOPiH mapaJjiejiorpamMa TopPiBHIOE CyMi
KBAJpPATiB iiOoro JiaroHaJei.

1220*. MoBexiTs, 1110 BiApi3ok, AKUI CIIOJIyUYae cepeIuHH TiaroHaJei Tpaie-
I[il, mapaJjieIbHHIL OCHOBAM i OPiBHIOE MiBPi3HUIII OCHOB.

1221*. Touka A jnexxXuTh Ha BigcTaui 6 cM Bif menTpa O KoJia pajgiycom 2 cM.
Ha mpawmiii OA smaiifgiTh Taky TOuKy M, 1100 JOBMKMHA JOTUYHOI,
IPOBeZIeHO] i3 I[iel TOUKM 40 K0Jia, JOPiBHIOBAJIA BifcTaHi MiK ToUuKa-
mu M iA.

1222*. MoBexniTs, 1110 cyMa KBaApaTiB BifcTaHei Bix ycix BepIInH KBaapaTa
IO IIPAMOI, IO MPOXOAUTH Yepe3 TOUKY IIepPeTHHY HOoTro diaroHaJieu,
He 3aJIe’KUTD Bif BUOOPY mIpsaMoi.

1223*. KBagpaT ommcaHo HABKOJO KoJja pamiycom R. IloBexmiTh, Io cyMa
KBaJpaTiB BifcTaHel Bix Oyab-sIKOI TOUKHM KOJIa A0 BePIIMH KBagpara
mopiBuioe 12R2.

1224*. HaBKOJIO IPaBUJIBHOTO TPUKYTHUKA 3i CTOPOHOIO @ OIMCAHO KOJIO.
HoBenitTsh, 110 cymMa KBaapaTiB BifcTaHedl Bim Oyab-IKOI TOUKM KoJa
IO BEPIINH TPUKYTHUKA AOpPiBHIOE 2a2.

1225%, BuaiifiTe reoMeTpuuHe MicIle TOYOK, MOZAYJb Pi3HHUIII KBaaparis
BifcTaHel Big AKMX 40 IBOX JaHMX TOUYOK A i B mopiBHIoe a?, 1e a —
3aJaHUM BiApisoK.

1226". fIkmio KoopAMHATH BEPIIUH TPUKYTHUKA € MapHUMU YHCJIAMHU, TO
YWCJIO, IIT0 BUPAXKa€E HOro IOy, € HATYPAJIbHUM YnucaoM. [loBemiTs.

1227*. Ax110 KOOPAMHATH ABOX CYCIAHIX BEPIINH KBAAPATA € I1JINMU YKCJIA-
MU, TO KOOPAUHATH ABOX iHIMNX HOT0 BEPIINH TAKOXK € IIiJIMMU YHCJIa-
mu. [loBeniTh.
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MpoABiTL KOMNETEHTHICTb J

1228. fIkio cepesrHM IBOX CTOPiH TPUKYTHUKA TA IXHA CIILJIbHA BEPILIA-
Ha JIesKaTh Y By3JaXxX CiTKHU, TO cepelrHAa TPETHOI CTOPOHU TAKOMK
JIEXKUTH Yy By3JIi ciTku. JloBediTh.

1229. fIkmio aBi cycimHi Bepinuay KBagpara JexaTh Yy By3JjgaxX CiTKU, TO
IBi iHIITI O0r0 BEepIIMHU TaKOXK Jie:KaTh y BysJjax ciTku. J[loBeaiTs.

1230. IHosacHiTs, AK DOOYAyBaTH BEPIINHU KBajpaTa y By3Jax CiTKHU, He
OyAyIouu Moro cTopin. PosrigubTe BUNIAAKM, KOJIHM AiaroHAaJIi KBa-
apara:

1) ne:kaTh Ha JiHiAX CiTKU;
2) He yie}KaTh HA JIIHIAX CiTKHU.

2. BEKTOPHUA METO/,

Hii momaBaHHA BEKTOPiB i MHOKEHHA BEKTOPa HA YMCJO IO3BOJAIOTH
Oyab-IKUHM BEKTOD Ha ILJIOIIMHI PO3KJIACTH 34 OyIb-AKUMU IBOMA HEeKOJiHe-
apHUMU BeKTopamMu. Taky BIOPAIKOBAHY IIapy HEKOJIiHeapHUX BEKTOPiB
Ha3UBAaIOTh 0A3UCOM NAOULUHU.

Hanpuraan, y Tpukytauxky ABC (mag. 442)
6asuc MOKHA yTBOpUTH 3 BeKTOpiB AC i AB.
Toxi mnsa BeKTOpa, 3agaHoro Mexmianom AM,
OZIePKMMO PO3KJIaI:

AM =1AC+1AB.
2 2 A
SAkmio 6asuc yrBOpuTH 3 BeKTOpiB AC i Man. 442

W, TO 3a UM 0a3MCOM MOJYKHA PO3KJIACTH
BEKTOD AB. H1a 1IboTo CcIoYaTKy PO3KJIageMo 3a 0a31ucoM BEKTOP C_M,
OOTiM BEKTOP C_B, a ITicJisg IboTo — BEKTOP AB. OT:xe, MaEMO:

CM =AM -AC, CB=2CM,

AB=AC+CB=AC+2CM = AC+2(AM ~AC)=-AC+2AM.

3poaymino, 110 poskaan BeKkTopa AB 3a 6asucom AC i AM wMoXKHa
onlep:xkaTH ¥ mo-inrmomy. Ilomipky#iTe Ha UM caMOCTiHHO.
BekTopHUI MeTo MOKHA 3aCTOCOBYBATH JJIS TOBeIeHHA TBePI KeHb.

3apava 1 | ToseniTh, 110 cepefHs JiHiA TPUKYTHHKA IapaJejbHA TPeTii
CTOPOHI I JOPiBHIOE Ii ITOJIOBUHI.

Po3B'A3aHHA  Hexait MN — cepenus minis TpuxkyTHuKa ABC (mam. 443).

Hosenemo, mo MN |ACi MN =%AC.
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1. ¥YBegemo BexkTopu MN i AC. Toxi MoOBOIO BeK- B
TOPiB BUMOTY 3aJaui MOKHaA 3amucaTh Tak:
MN -1 ac. /\

2 M N

2. YBegemo 0Oasmc BC i BA Ta PoO3KJIameMo 3a

HUM BEKTOPU MN i AC:
AC =BC-BA (3 AABC), K
MN =BN - BM (3 AMBN). A vanaaz ©
Ockinbxku Touku M i N — cepenuHu ctopin AB

i BC tpuxyrauka ABC, 1o BN = %ﬁ, BM = %ﬂ.

IlizcTaBuBIIN Onep:KaHi BEKTOPHI piBHOCTI B poskJaj] BekTopa MN ,
MaeMo:

MN =~ BC-~BA=-1(BC-BA). Orxe, MN =L AC.
2 2 2 2

3. 3 ocTaHHBOI BeKTOPHOI PiBHOCTI BUILJINBAE:

1) Bektopu MN i AC — KoJaiHeapHi, ToOTO Bigpisku MN i AC mapa-
JIeJIbHi;

2) ‘W‘ =%‘A_C

, TOOTO MNzéAC.

@ 1. ITT06 3acTocyBaTH BEeKTOPHUI MeTO A0 PO3B’A3yBaHH 3aJa4, Tpe-
\/ || 6a BUKOHATH TPH KPOKH:

1) chopmyaioBaT 3amauy MOBOIO BEKTOPiB, JJIA UOTO CIOYATKY
BBeCTH 0A3HC i JOMOMiKHiI BEKTOpPH, a MOTiM CKJACTHU BEKTOPHY
piBHiCTE;

2) mepeTBOPHUTH BEKTOPHY PiBHICTHh, CKOPMCTABUINCH 3aKOHAMH [Tiit
HaJ BeKTOpPaMHU i BiTOMUMHU BEeKTOPHUMU PiBHOCTSAMU;

3) omucaTu 3HAIeHUI Pe3yJbTAT MOBOIO reoMeTpii.

2. BecTaHOBUBIINM KOJIIHEAPHICTh BEKTOPIiB Ta MPOHOPUiiiHIiCTh IXHiX
JIOBJKWH, MOKHA TOBECTH, I[0:
1) npami a6o Bigpi3Ku nmapaJiesibHi;
2) meaka TOUYKA € cepeanHOI0 Bigpiska a00 JiIUTH HOTO B IEBHOMY
BiTHOIIIEHHI;
3) TpM TOYKH JIeKaTh Ha OTHIN IIPAMIii.

3. CkopHCTaBIINCH CKAJAPHUM JOOYTKOM BEKTOPiB, MOKHA 3HAWTH:
1) moB:xkuHYy Bimpiska (4K KBagpaTHHMI KOPiHb 31 CKAJISIPHOTO KBa-
apaTa BiZImoBiZHOTO BeKTopa);
2) rpaagycHy Mmipy KyTa (3a ¢opMyJI0I0 KOCUHYCca KyTa Ta TPUTOHO-
METPUYHUMH TAOTUIIMH).
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3apava 2 | [loseniTs, 10 cyMa KBaApaTiB AiaroHasei mapajegorpaMa J0pis-
HIOE CyMi KBaJpaTiB 0T0 CTOPiH.

Po3B’A3aHHA  Hexait ABCD — nanwmii mapase-
gorpam (maJ. 444). Beegemo 6asuc AB i AD, a

Taxko:K BeKTopu AC i BD. Toxi M0oBOIO BEKTODiB
BUMOT'Y 3aJ]a4i MOJKHA 3alIUCATU TaK:

—2 —2 —2 — 2
AC +BD =2AB +2AD . >
Man. 444

Poskaamemo BekTopu AC i BD 3a 6asucom
AB i AD rasuaiifeMo ixHi ckaJaApHi KBagpaTH.

Toxai omep:ruMoO: o
AC=AB+AD,

AC’ =(AB+AD) = 4B’ +2AB-AD+ AD,
BD=AB-AD,

BD' -(AB-AD) - AB’ ~2AB-AD+4D'.

JonaBIiy mo4JIeHHO PiBHOCTI, III0 MiCTATH CKaJAPHI KBaApaTu IIyKaHUX
BEKTOPiB, OJIEPIKUMO:

—_—2 —2 —2 —2
AC +BD =2AB +2AD .
OcCKinbKY CKANIAPHUYN KBaJApaT BeKTOopa AOPiBHIOE KBaJApaTy HOT0O OOB-
JKUHU, TO 3 OCTAaHHBOI PiBHOCTi MaeMo:

AC?+BD? =2AB* +2AD".

KOPOTKWA EKCKYPC B ICTOPIIO

Y 1918 p. mobaumnia cBiT KHUra «IIpocTip, uac, ma-
Tepid» BUIATHOTO HiMeIlbKOTo MaTemMaTuka I'epmaHa
Beiina (1885—-1955). YueHuii 3an1porioHyBaB IIOKJIaCTH
B OCHOBY T'eOMeTpii Jiuille ABa IMOHATTA — <«TOYKa» i
«BEKTOpP» — Ta yoTupu omnepailii Hag aumu. 11i omepa-
il 3agaroThed Tak: 1) Oyab-AKiii mapi Touox A i B cra-
BUTHCS Y BiANOBiAHICTL AeAKUiT BEKTOP E; 2) OyOb-
AKUM BeKTopaM a i b craBuThCA y BigmoBigHiCTH

IeAKui BEeKTOp a+b — cyMma BeKTOpiB; 3) OyaAb-IKOMY
BEKTOPY a i miticHoMy umciy k CTaBUTLCA y BiAIIOBif-
HiCTBb JeAKUH BeKTOP ka — M00YyTOK BEKTOpa Ha YMCJIO; 4) OyAb-IKUM BEKTO-

paM a i b craBUTHCA Y BiIHOBiMIHICTDL AesKe ynciao ab — crajaAapHUn 100y-
TOK BeKTOopiB. Bimomi Bam BiacTMBOCTI il Haj BeKTOpaMu HPUUHATI AK
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akciomu. Aje K TeOpeMU MOBOIATHLCS TBEPIKEHHS, KOTPi BU BUBUAJIU SIK
akciomMu B IIKiIbHOMY Kypci reomerpii. HanpukJiiag, akcioma mpo te, 110 ue-
pe3 IBi TOUKM MOKHA IIPOBECTHU NMPAMY i TinbKu ogHy. Ilo6ymoBana aBTOpoM
TEeopis IMIMPOKO 3aCTOCOBYETHLCSA B CydacHiu (ismiri, kpucramgorpadii, ximii,
€KOHOMIIIi Ta iHIInX HayKax. 3a poOOTH 3 reoMeTpii Ta creIiaJbHOro po3miay
anredopu — Teopii rpyn — I'. Beitab y 1927 p. 3m00yB MiskHaApoaAHY IpeMio
imewni JJobaueBchKOTrO.

Po3B'axiTb 3apayi

1231°. HasBiTh napu BekTopis (mau. 445, 446), sxki MoxkHa o0paTu 3a 6asuc
IJIOLIVHU.

Y

31
Q|
<
3

n

C

I~

Sl

d

S|

d

< Y

Man. 445 Man. 446

1232°. Yu yTBOPIOIOTEH 0a31C BEKTOPHU, AKi:

1) xosrineapHi; 3) HeKourimeapHi?
2) piBHi;
1233°. fIka 3 yMOB CBiAUNTH IIPO HapaJieJbHicTh IpaAMux AB i MP:
1) AB||MP; 4) AB=)\MP;
2) AB-MP=0; 5) AM = BP?
3) AB= MP;

1234°. Yomy BeKkTOPU AB i CD na MamoHKax 447-449 He MOKHA BBasKaTH
0a31COM ILIOIIUHN?

K B C
B A
C \D
- A D C

A B
Man. 447 Man. 448 Man. 449

1235°. Yu npasuabHO, 110 ToukKu A, B i C jexaTb Ha OOHIN mpamiii Tomi
i Tinepku Tomi, Komu AB=EkBC ? BignoBigb oOIpyHTYIiTE.
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1236°

1237°

1238°

1239°
1240°
1241°
1242°

1243.

1244.

1245.

1246.

1247.

1248.

. CopmymioiiTe MOBOIO BEKTOPiB TBEPAKEHHA:

1) npami AB i MP — napaJiesbHi;

2) mpami ABi M P — neprneHIUKYJIAPHI;

3) rouku A, B i C nexaTh Ha OMHiN IpaMmiii;

4) Bigpisku AB i M P — piBHi;

5) touka M — cepenuHa Bigpisxa AB;

6) AM — mepmiana TpukyTHuKa ABC;

7) MN — cepenHsa Jinia TpurkyTHuUKa ABC, 110 IapaJjiejibHa CTOPOHI
AC;

8) 3 MemiaH TPUKYTHUKA MOYKHA CKJIACTU TPUKYTHUK;
9) ABCD — mapaJieyorpam;

10) ABCD — tpamneria 3 ocuoBamu AD i BC.

. lloBeniTh, IO YOTUPUKYTHUK 3 BepIIMHAMU B CepeauHaX CTOPiH
Tpatmellii — mapaJesgorpam.

. lloBemiTh, 1[0 YOTHUPUKYTHUK 3 BePIIMHAMH B CepefuHaX CTOPiH
JOBLJIBHOTO YOTHPUKYTHUKA — IIapajIeorpam.

. HoBeniTh, 1110 AiaroHaJsi KBajJipaTa IepleHInKYyJIAPHi.
. loBemiTk, 110 AiaroHaji IPAMOKYTHUKA PiBHI.
. oBeniTes Teopemy Ilicharopa.

. Tpurkyruuxk ABC nepexoquTh y TPUKYTHUK AB'C’ Ipu mepeTBOpeHHi
nozi6HoCTi 3 KoedimienTom k = 3. {osexiTs, mo BC || B'C'.

HoBeniTs, 1110 BeKTOPU KoJiHeapHi Toxi i TinmbKY Toxi, Ko iXHi Koop-
IWHATU IPOIOPILitiHi.

Koopaurati cymMu OBOX BEKTOPIiB JOPiBHIOIOTH CyMaM BiImoBimHHMX
KOOPAMHAT JaHUX BeKTOPiB. [loBeniTs.

Y nmapanenorpami ABCD touxka M — cepenuHa cropouun AD, a N — ce-
penuna cropouu BC. osenits, mo BNDM — napaJiesorpam.

Ha cropomax mnapaJsenorpama ABCD
BigKJIafeHo, AK IIOKAa3aHO Ha MaJIIOH-
Ky 450, pisui Bigpisku AM, DN, CP,
BK. HoBenits, mo MNPK — mapaJe-
Jorpam. N

B P C

ITosa mapanemorpamom ABCD 3 roc-
TPUM KyTOM A moO0yIOoBaHO PiBHOCTO-
pouHi TpukyTHUKU ABE i CDF. JloBe-
IiTh, mo AECF — nmapaJjiesorpam.

ABCD i ABEF — napagenorpamu (maj. 451). Ilosenits, mo DF = CE
i DF||CE.

A M D
Man. 450
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D C
B C
A B
;“ﬂ%“!:"’
0\
F E A D
Mar. 451 Man. 452

1249. ABCD — mnapasenorpam (maj. 452), AM = KC, BN = PD. JloBefiTb,
mo MP=NK i MP| NK.

1250. Megiany AO tpurkytHuKa ABC IpooB:KeHO Ha Bimpisox OD = AO.
Tourky D cnoaydeno 3 Bepmuaamu B i C TpukyTHUKA. [[oBeaiTh, 1110
CD=ABiCD|AB.

1251. HoBeniTh, 110 Aiaronasi pom6a B3a€MHO HMePIeHINKYIIPHi.

1252. HoBeniTs, 1110 BiApisok, AKUl CIIoJaydae cepequH OiYHUX CTOPiH Tpa-
merrii, mapaJyieTbHUY i1 ocHOBaM i mopiBHIOE iX miBCcyMi.

1253. [loBexiTs, 1110 Bigpi3ok, AKuil cmosiyyae cepeIUHU MiaroHAJIel Tpate-
Imii, mapaJieJibHHUI i1 OCHOBaM i JOPiBHIOE iX IIiBPi3HMUIILI.

—  \2 — —\2 —2 —|2
1254. HoBeniTh TOTOMKHICTH (a+b) +(a—b) :2(‘11‘ +‘b‘ ) 3’acyiite ii reo-
METPUYHUHN 3MiCT.

1255*. MoBeniTs, 10 AKIO giaroHaJi YOTUPUKYTHUKA MEePIeHINKYJIAPHI,
TO CYyMHU KBaJpaTiB IPOTUJIEKHUX CTOPiH I[HOT0 YOTUPUKYTHUKA PiBHI
MiK co6oro.

1256*. [loBemiTh, 1[0 TOUYKA IIEPETHUHY MeHiaH TPUKYTHUKA JiIUTh KOMKHY
MeniaHy y BifHOIIEHHi 2 : 1, MOUYMHAIOUY BiJf BEPIIUHY TPUKYTHUKA.

1257*. HoBenmiTh, 1[0 TPU BHUCOTH TPUKYTHUKA II€PETHUHAIOTHLCA B OTHIMH
TOYIILi.

1258*. 3HaiifiTh 3aJI€KHICTE MiK cTOpOoHAMU TPUKYTHUKA ABC, SKIIO 0T0
mvenianu AA, i BB, nepneHAuKyIAPHi.

1259*. IIlpaBunbHUit TpuKyTHUK ABC 3i CTOPOHOIO @ BHOMCAHO B KOJO.
Touxka M — pesika Touka KoJja. [loBexmiTs, mo cyma MA? + MB? + MC?
He 3aJIeKUTh Bil BUOOpy Touku M.

1260*. Buaitgite Kytu tpukytHnka ABC, akmo MA? + MB? + MC? = 3R?,
e M — Touka nepetuny Menian Tpukytauka ABC, R — paziyc omuca-
HOTO HaBKOJIO HBOTO KOJIa.
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1261*.Touku A, B, C, D, N, M — cepeJuHU CTOPiH OIYKJIOTO IIIECTUKYTHH-
ka KFPHLG. [loBeniTh, 110 iCHye TPUKYTHUK, CTOPOHHU AKOTO IIapa-
JenbHi ¥ piBHi Bigpiskam AB, CD, MN.

1262*. Ha ctopoui AD i giaronaini AC mapasenorpama ABCD B3ATO TOUKHU
M i N Tak, 1110 AMzéAD i ANzéAC. Hosexnits, mo Touku B, M
i N nme:xaTh Ha OJHIN IIPSAMIiiA.

1263". MoBeniTs HEpPiBHiCTH M+m <12 3a yMOBHU, IIfoa +b =1.

1264*. P0o3B’AKiTh PIBHAHHA /X +Y +/X—Y = 2Jx.

MpoABiTL KOMNETEHTHICTb j

1265. Tino, Maca AKOro HOPiBHIOE M, CIIOB3Aa€ MiJ Mi€l0 CUJIM TAKIHHA
3 TTOXUJIOL IJIOIMUHU. SHAHAITh MOAYJIb CKJIANOBOI CUJIN TAXKIHHA,
AKa HAIpsAMJIeHa B3JOBXK MOXUJIOI ILJIOIMUHU, AKINO KYT HaAXUIY
IJIOIIUHYU TOPiBHIOE .

1266. Mauok Tartae cauku i3 cuioro 10 H ma Bigcrans 20 m. Kyt Mix Ha-
OPSAMOM CHUJIM i HaIPSIMOM IIepeMileHHA gopiBHIoe 45°. Ky pobo-
Ty BUKOHY€E MAJIOK, IIEPETATYIOUN CAHKH.

1267. Tpoe yuHiB, HamMaraiounch 3pyIIUTH 3 MiCI[I BAHTAM, TATHYTH HOT0
KOYKHUIT Y CBOIO CTOPOHY 3 ogHaKoBoio cuioio 100 H. Aki KyTu mix
HaIpAMaMM iXHiX CUJI, AKIIO BaHTaXK He 3pyIIuB 3 Miciia? K Tpe-
0a SMIiHUTH IIi HAIPAMH, 11100 3PYIIUTH 3 MicIld BaHTaxK?

1268. Haceseui nyukTu A i B posTaliioBaHi Ha pisuux Oeperax piuxku, Aki
MOKHA BBAKATHU HapajeJbHUMMH. Y SKOMY Miciii ciaim OyayBaTu
mict M N uepes piuky, 11060 miax AMNB 0yB HAaXKOPOTIIINM ?

3. PPAKTAIN

Y mpupozai € 06’eKTH, AIA AKUX XapakK-
TepHUMN 0COOIMBUHA BUJ TOAiOHOCTI — caMoIIo-
ni6HicTh. CaMOmOmiOHI CTPYKTYPH HA3MBAIOTH L Sl
d)paicma.llamu. HeTaJIBHiUIe 3 HUMHU MOKHa gr.orioncentr.com.ua/3RFpY
O3HAMOMUTUCS, IEPEHIITOBIIIN 34 ITIOCUJIAHHIM.
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«3acToCyBaHHA aIrOPUTMIB PO3B’A3yBaHHA TPUKYTHUKIB Ha NPaKTULLi»

MPOEKT 1

AxTyampHicTh NMpo€eKTy. TPUKYTHUKYN TPAIISIOTHCSI BCIOAHW: Y OymiB-
HUIITBi, apxiTeKTypi, HaBiraiii, iH:xeHepii, Komm’torepHiit rpadimi. daa
pO3B’A3yBAHHA IPAKTUUYHUX 3a4ad YacTO MHOTPiOHO 3HAXOAUTH HEeBimomi
CTOPOHM YU KYTH TPUKYTHUKA, BUKOPUCTOBYIOUM MEeBHi ajroputmu. Jocri-
MKEeHHS IUX aJTOPUTMIB i IPUKJIALiB iX 3acTOCYBaHHA JOIIOMATra€ 3PO3yMi-
TH 3B’ 30K Mi’K reOMeTPi€Io Ta peaibHUM KUTTIM.

1. MeTa mpoeKTy

JocaiguTy Ta IPoJeMOHCTPYBAaT MOMKJIMBOCTI 3aCTOCYBaHHA aJTrOPUT-
MiB pO3B’A3yBaHHA TPUKYTHUKIB Y IPAKTUUHUX CUTyAaIlidX, IOB’I3aHUX 3
BUMIipIOBaHHSAM BificTaHel Ta KYTiB Y HABKOJIUIITHBOMY CEPeIOBUIIIi.

2. 3aBIaHHS MPOEKTY

1. IToBTOPUTH Ta CUCTEMATU3YBaTH 3HAHHSA PO BUAU TPUKYTHUKIB, T€O-
peMy CUHYCiB, TeOpeMy KOCUHYCiB, (QOPMYJIU ILJIOIIi TPUKYTHUKIB.

2. CKJyjacTu ajJrOpUTMU PO3B’A3YBAHHA TPUKYTHUKIB 3a PisHUMU BU-
XimTHUMU faHUMY (3a TPhOMAa CTOPOHAMH, 3a JBOMA CTOPOHAMHU H KYTOM MiK
HUMU, 32 CTOPOHOIO i IPpUJIETrINMU 70 Hel KyTaMu, 3a JBOMa CTOPOHAMH i Ky-
TOM, IIPUJIETJIUM JI0 OJHiel 3 HIX).

3. 00patu 06’eKTH O BUMipIOBaHL (HAOPHUKJIAL, Ha IIKiIBHOMY
moABip’i, y mapky, 0ind piuku), IpoBeCTH HeOOXimHI BUMipioBaHHSA JOBMKUH
CTOpPiH Ta KYTiB, OI[IHUTH MOXMOKY BUMipIOBaHb Ta BUKOHATH HeOOXimHi
00uMCIIeHHA 3a CKJIaJeHUMU aJITOPUTMAaMU.

4. ITpoamanisyBaTu OTPUMAaHi pe3yJbTaTH, 3POOHUTH BUCHOBKHU MPO ixX
e(PeKTUBHICTL Ta TOUHICTE.

5. IlinroTyBaTH; Mpes3eHTAaIlilo IIPO Pe3yJIbTaTH JOCJiAKeHHd.

3. O0amHaHHA TA MaTepiaan

1. Pynetka (saBmoB:kku 20—50 M) a6o mipHa cTpiuka.

2. Ilpunagu gisa BUMipOBaHHA KyTiB (TeomoJitT, cMapTdoH 3 BigmoBin-
HUMHY JOATKaM1, KOMIIAC AJId BUMipPIOBAHHSA 'OPU30OHTAJILHUX KYTiB AK Pis-
HUIII Mi3K JBOMAa a3UMyTaMU, TipChbKUHA KOMIIAC, AKUM MOYKHA BUMIPATH KyT
migioMy, a00 caMOCTiiTHO BUTOTOBJIEHUI IPOCTUI BUMipIOBa4 rOPU30HTA -
HUX KYTiB Ta KyTiB HiliOMy Ha OCHOBi TpaHCHOPTHPA, apKyIlla KapPTOHY Ta
HUTKU 3 TATApIEM).

3. RKanbKynarop (a7 o0uncieHb 3HaUueHb TPUTOHOMETPUYHUX (PYHKITiiT).

4. OmiBerlb, 6OJIOKHOT (AJ1A 3amMCiB).

5. CmaprdoH (a1a dpixcarii eramis poboTu).
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4. IIpuknaayu IPAKTUYHUX 3aBAAHB IS JOCI3KeHHA

3asganna 1. BusHaueHHS BucOoTH 00’€KTa, OCHOBA IKOT0 AOCTyIIHAa (Ha-
OPUKJIAL, BUCOTH HMIKiJIbHOI OyaiBJIi abo mepena).

3asgannga 2. BusHauenusa BucoTH 00’€KTa, OCHOBA AKOT'0O HEJOCTYIHA.

Mema 3a60aHb: BUSHAUUTHU BHCOTY 00’€KTa, He BUMipIoouu ii 0esmoce-
pPeIHbo.

3aBnanna 3. BusnaueHHs BificTaHi 10 HETOCTYITHOTO TYHKTY.

Mema 3a60anHs: BUBHAYUTHU BifICTaHb 10 HEJIOCTYITHOTO TYHKTY (HAIIPH-
KJaJ, 10 IYHKTY Ha IPOTHUIEKHOMY Oepesi piukm).

3aBgannsa 4. BusHaueHHs BiicTaHi MisK JBOMAa HeJOCTYIIHUMY 00’ €KTaMM
(ax1mro 6e3mocepeiHe BUMiPIOBAHHSI HEMOKJINBE).

Mema 3a80anHs: 3HAWUTH BifcTaHb MisK OBOMa 00’€KTaMM, IO SAKHX
HEeMOKJIMBO IimifiTy (HampHUKJIaL, MiyK ABOMAa JepeBaMM Ha PisHmX Oeperax
piukm).

5. Eranu po6oTH HaJ MPOEKTOM

Eranu 3micT po6oTu
1. IligzrotoBunii |IIoBTOPEHHS TEOPETUUHOTO MAaTEPiaIy.

CkiamaHHs aJITOPUTMIB PO3B’sI3yBaHHA TPUKYTHUKIB

Yy BUTJIALL cXeM-IIaM’ ATOK.

Bubip npuiaais gyis BUMipIOBaHHS BifcTaHel Ta KyTiB
(v pasi moTpebu — BUI'OTOBJIEHHS IIPOCTOI'0 BUMiproBaya
KyTiB).

Bubip 06’e€KTiB AJIA JOCTiIKeHHS Ta CKJIaJaHH MIaHy
poboTu.

2. Ilpakruunuii |IIpoBemeHHs BUMipIOBaHb HA MiCII€BOCTi.

dikcarria pesyabraTis (3anucu, ororpadii, eckizm).
Bukonanua o6UMCIIeHb 38 OTPUMAHUMU JaHUMU.
3. Amamituunuii |O6pobKa JaHUX, aHAJIi3 TOXUOOK.

IligroTroBKa mpe3eHTAaIrii.
@DopmyroBaHHA BUCHOBKIB.
4. 3BiTHNI 3axUCT MIPOEKTY mepes KJIACOM.

OO6roBopeHHA Pe3yJIbTaTiB.

6. Kpurepii oiHIOBAHHS IIPOEKTY
I'mnbuHa Ta AKiCTh TEOPETUYHOI IiATOTOBKH.
KpeaTtuBHicTh Ta cKJIaAHICTE OOpPAHUX IMIPAKTUUYHUX 3aBIaHb.
TouHicTh Ta aKypPaTHICTH ITPOBEJIEHUX BUMipIOBAHb i 00U CIICHD.
Amnaiis oTpuMaHUX Pe3yabTATIB Ta MOXUOOK.
JloriuHicTh BUCTYITY HA 3aXUCTi.
Pobora B komani.

3a 6UKOHAHHA NPOEKMY YUeHb / YueHuus modxce ompumamu 1-12 6anis.
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NMPOEKT 2

«Kono i Kpyr 9Kk 3acobu po3B’a3yBaHHe 3a4a4 NPaKTUYHOIo 3MiCTy»

AxTyaapHicTh mpoekTty. Koo i Kpyr — 11e He Juiie aGCTpakTHI reome-
TPUYHI HOHATTS, a ¥ BaKJIUBlL IHCTPYMEHTHU IJIA PO3B’A3yBAaHHS pPeaibHUX
npobseM. YHiKaJIbHI BJacTHUBOCTI nmux Qiryp — piBHOBigmaeHicThL TOUOK
Ko0JIa BiJ 10oTO IleHTpa, MAaKCUMAJIbHA IIJI0IIA ITPY 3aJaHOMY IIepHUMeTpi, cuMe-
Tpifgd — pobaATH IX He3aMiHHUMH B apXiTeKTypi, OyAZiBHUITBi, TexXHiIli Ta Ha-
BiTh y MucTenTBi. ToMy BJIacTHBOCTI KoJia i Kpyra € 3acobaMu po3B’ A3yBaHHS
IIIXPOKOTO KOJia IPAaKTUYHUX 3a4a4.

1. MeTa npo€kTy

HocignTu Ta MpoaeMOHCTPYBAaTH, AK BJIACTUBOCTI KOJIa 1 Kpyra MOKYTh
0yTH BUKOPUCTAHI AK eheKTUBHUM 3aci0 pPO3B’A3yBaHHA IPUKJIATHUX 3a1aU
3 pisHux cdep AiAJbHOCTI.

2. 3aBIaHHS MPOEKTY

1. CucremaTusyBaTu 3HAHHS IIPO OCHOBHI eJIeMeHTH KoJia i Kpyra, BJjac-
TUBOCTi Ta GOpMYyJiH, OB’ A3aHi 3 KOJIOM i Kpyrom.

2. Mi6patu, ckaactu Ta KjaacudiKyBaTu IpPaKTHUYHI 3amadi, e KoJo i
KPYT € 3acobaMu AJIA 3HAXOKeHHA MIYKAHUX BeJIUYUH (IOBKUHU, BUCOTH,
ILJIOIIi, 00’ €MY TOII0).

3. IIpoBecTn HeoOXigHI BUMipIOBaHHS, PO3PAXYHKM, OOUMCIEHHS, IO
iJIFOCTPYIOTH IpoIlec Po3B’ A3yBaHHA 3a4adi.

4. 3’acyBaTu, AKi camMe BJIaCTHUBOCTI KoJia i Kpyra pooaaTs iX HaNOiabII
e(eKTUBHUM 3aCO00M V KOXKHIN KOHKPeTHill 3amaui.

5. 3pobuTH BUCHOBKHU IPO e€(PeKTHUBHICTL BUKOPUCTAHHA IUX (iryp y
MPaKTUYHIN AiAIbHOCTI.

6. IligroTyBaTu nmpeseHTAIlif0 ITPO PE3yJIbTAaTH MTOCJIi I KeHH.

3. O6agHaHHA Ta MaTepiaau

1. Jlimitika, pyJieTka, MUPKYJIb, TPAHCIOPTUD (IJIA IMEepPEeBipKM PiBHOCTI
KYTiB y KoJIi).

2. 3omuT (115 3a0MCy BUMipIOBaHb Ta PO3PaAXyHKiB).

3. KanbKynaTop (115 00UncIeHs).

4. Komm’toTep abo cmapTdoH (masa ¢ikcalrii pesyabTaTis).

5. O6’exTH; KpyrJoi popmu (Tapiika, KPUIIIKa, KOJeco, KayMba TOIo).

4. IIpuxkaagu rpynyBaHHA MPAKTUYHUX 3aBAAHb 32 c(hepaMHu OiAJIBHOCTI,
Jie BUKOPHCTOBYIOTHCA KOJIO i KpyT
1. BygiBHUIITBO Ta apXiTeKTypa (Po3paxyHOK MaTepialiB aJisg KPyriiux
OaceiiHiB, (QOHTaHIB, JOBKUHU HaPKAHY I KPYTJIUX TiJAHOK).
2. TpaucnopT (Po3paxyHOK JOBKUHU NIJIAXY 3a KiJIbKiCTIO 00epTiB KoJIe-
ca, BUBHAUEHHA AiaMeTpa KoJieca 3a IPOUeHOI0 BiiCTaHHIO).
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3. [Iu3aiiH Ta BUPOOHMIITBO (PO3PaXyHOK BapTOCTi MaTepiany IJIsd KPyrT-
JuxX BUPoOiB, BUBHAUEHHA IIJIOITI (papOyBaHHA KPYTJINX IIOBEPXOHbD).

4. T'eorpacis Ta acTpoHOMiA (PO3PAaxXyHOK MOB:KHUHU IIapajiejieil Ta Me-
punianiB, BUBHAUeHHA BificTaHell MisK MicTaMu 3a KOJIOM BEJIMKOT'O Kpyra).

5. IIo6yT Ta KHUTTETIANBHICTS (BU3HAUEHHS PO3MipiB KPYTJIOTO CTOJY
IJISI TIeBHOI KiJIbKOCTI JIIoiel, PO3MipiB KPYIJINX I3ePKaJI, PO3PAXYHOK ILJIO-
IIi CKaTepTUH KPYyTrJaoi (opMu, KiJIbKOCTI MaTepiany Aas BUPOOiIiB KPyrJoi
dopmn).

5. ETanmu po60oTH HaJI IPOEKTOM

Eranu 3micTt poGoTn
1. ITinroTroBumii CxiamgaHHS IJIaHYy POOOTH, PO3IOLiI 000B’ A3KiB
(Y pasi rpymoBOTro IPOEKTY).
Bubip 06’eKTiB g JOCTiAsKeHHS 3 TPYIYBAHHAM
OIPaKTUYHUX 3aBAaHb 3a chepaMu IiAJIbHOCTI
(OyHKT 4 IPOEKTY).
3HaMOMCTBO 3 JiTepaTypolo, iHTepHeT-pecypcamMi.
2. Nocaigaunsruii | Teopemuunuil 610kK.
Oruspm BIacTUBOCTEM KoJa i Kpyra, AKi po0saATs ix
KOPUCHUMHY Ha IIPAKTHII.
IIpaxmuunuii 610K.
ITomyk Ta rpynyBaHHA 3a/ja4y IPaKTUYHOT'O 3MiCTY,
Ile KOJIO i KpyT € 3acobaMu iX po3B’sI3yBaHHII.
Posnoain cepen yuHiB KJ1acy rpyI IpakTUUYHUAX
3aBIaHb.
IIpoBenenus, 3a moTpedu, BUMipIOBaHb Ha MiCII€BOCTI.
dikcaria pesyabrarTis (3amucu, pororpadii, eckism).
Bukonamua o6uncieHb 38 OTPUMAHUMY JaHUMU.
3. AnamiTuuHnii O6poOka oTpUMAaHUX JAaHUX, AHAJI3 Pe3yIbTATiB
pO3B’sA3yBaHHA 3aadu.
OOroBOpPEeHHA MOKJINBUX MOXUOOK BUMipIOBaHb
Ta 00YMCIIEHb.
ITligroroBka npeseHrarii. PopMyaI0BAHHA BUCHOBKIB.
4. 3BiTHO- 3axuCT MPOEKTY mepe KJIACOM.
npeseHTalinHNT O6roBOpPEeHHA PEe3yJIbTATIiB.

6. Kpurepil ofiHroBaHHA HIPOEKTY

T'nmubuHa Ta AKicTh TEOPETUYHOI IIiATOTOBKH.
PisHomMaHiTHiICTh Ta IpaKTUYHA 3HAYYIIICTh Ji0OpaHUX 3amad.
TouHiCTh Ta KOPEKTHICTL PO3PAXYHKIB Ta OOI'PYHTOBaHiCTL BUCHOBKIB.
Jlorika Ta mepeKoOHJINBIiCTL BUCTYNY Ha 3aXMCTi.
Pobora B komaHui.

3a BUKOHAHHS NPOEKMY YUueHb / yueHuus moxce ompumamu 1—12 6anis.
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AdonaTtok 1
TABJUIA CHHYCIB I KOCUHYCIB

a sin a cos a B
0° 0,000 1,000 90°
1° 0,017 1,000 89°
2° 0,035 0,999 88°
3° 0,052 0,999 87°
4° 0,070 0,998 86°
5° 0,087 0,996 85°
6° 0,105 0,995 84°
7° 0,122 0,993 83°
8° 0,139 0,990 82°
9° 0,156 0,988 81°
10° 0,174 0,985 80°
11° 0,191 0,982 79°
12° 0,208 0,978 78°
13° 0,225 0,974 77°
14° 0,242 0,970 76°
15° 0,259 0,966 75°
16° 0,276 0,961 74°
17° 0,292 0,956 73°
18° 0,309 0,951 72°
19° 0,326 0,946 71°
20° 0,342 0,940 70°
21° 0,358 0,934 69°
22° 0,375 0,927 68°
23° 0,391 0,921 67°
24° 0,407 0,914 66°
25° 0,423 0,906 65°
26° 0,438 0,899 64°
27° 0,454 0,891 63°
28° 0,469 0,883 62°
29° 0,485 0,875 61°
30° 0,500 0,866 60°
31° 0,515 0,857 59°
32° 0,530 0,848 58°
33° 0,545 0,839 57°
34° 0,559 0,829 56°
35° 0,574 0,819 55°
36° 0,588 0,809 54°
37° 0,602 0,799 53°
38° 0,616 0,788 52°
39° 0,629 0,777 51°
40° 0,643 0,766 50°
41° 0,656 0,755 49°
42° 0,669 0,743 48°
43° 0,682 0,731 47°
44° 0,695 0,719 46°
45° 0,707 0,707 45°
o cos f3 sin f8 B
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Adonartok 2

TABJUIA TAHTEHCIB
a tg a a tg a a tg a tg a a tg a
0° 0,000 | 20° | 0,364 | 40° | 0,839 | 60° 1,73 80° 5,67
1° 0,017 | 21° | 0,384 | 41° | 0,869 | 61° 1,80 81° 6,31
2° 0,035 | 22° | 0,404 | 42° | 0,900 | 62° 1,88 82° 7,12
3° 0,062 | 23° | 0,424 | 43° | 0,933 | 63° 1,96 83° 8,14
4° 0,070 | 24° | 0,445 | 44° | 0,966 | 64° 2,05 84° 9,51
5° 0,087 | 25° | 0,466 | 45° | 1,000 | 65° 2,14 85° 11,4
6° 0,105 | 26° | 0,488 | 46° 1,04 66° 2,25 86° 14,3
7° 0,123 | 27° | 0,510 | 47° 1,07 67° 2,36 87° 19,1
8° 0,141 | 28° | 0,532 | 48° 1,11 68° 2,48 88° 28,6
9° 0,158 | 29° | 0,554 | 49° 1,15 69° 2,60 89° 57,3
10° | 0,176 | 30° | 0,577 | 50° 1,19 70° 2,75
11° | 0,194 | 31° | 0,601 | 51° 1,23 71° 2,90
12° | 0,213 | 32° | 0,625 | 53° 1,28 72° 3,08
13° | 0,231 | 33° | 0,649 | 53° 1,33 73° 3,27
14° | 0,249 | 34° | 0,675 | 54° 1,38 74° 3,49
15° | 0,268 | 35° | 0,700 | 55° 1,43 75° 3,73
16° | 0,287 | 36° | 0,727 | 56° 1,48 76° 4,01
17° | 0,306 | 37° | 0,754 | 57° 1,54 77° 4,33
18° | 0,325 | 38° | 0,781 | 58° 1,60 78° 4,70
19° | 0,344 | 39° | 0,810 | 59° 1,66 79° 5,14
AdopnaTtok 3
TABJIUIIA KBAJIPATIB HATYPAJIbBHUX YUCEJI BIA 10 10 99
OpuHNnIi
HecATKku
0 1 2 3 4 5 6 7 8 9
1 100 | 121 | 144 | 169 | 196 | 225 | 256 | 589 | 324 | 361
2 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
3 900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
5 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
6 3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
7 4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
8 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
9 8100 | 8281 | 8649 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
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PO3AIN 1. Y3ATAJIbHEHHA TA CUCTEMATU3ALIA
BUBYEHOIO YV 8 KJIACI

HoTUPUKYTHUKU

1. 1) Hi; 2) rak; 3) mi. 2. 1) 36°, 72°, 108°, 144°; 2) 40°, 60°, 120°, 140°.
3. 135°, 45°, 135°, 45°. 4. Brasiéka: cKopucTaiTeCch 03HAKOIO ITapajeJbHOCTi Ips-
mux. 5. 1) Hi; 2) rax. 6. Bkasigéka: 1oBemiTh, 1110 BCi KyTU SAaHOTO ITapaJjejgorpaMa —
mpami. 7. 30°, 150°, 30°, 150°. 8. Brasigka: ckopucranTeca THUM, IO AiaroHAJi
pomba IepIeHAUKYIAPHI I TOYKOIO IePETUHY NiNATHCA HaBMmia. 9. Bkasigrxa: obumc-
Jgite KyTtu pomba. 10. 1) 28 cm; 2) 56 cm. 11. 1) 2 cm; 2) 38 mm. 12. 1) 540°; 2) 1260°.
13. 1) 2 cm?; 2) 4,5 cm?. 14. 15 cm. 15. 1) 96 cm?; 2) 2,4 om?2. 16. 0,25. 17. 1) 39 cm?;
2) 34 cm?. 18. 1) 4 cm; 2) 5 em. 19. 45°. 20. Brasisika: Tpeba IPOBiCUTH IPAMY, AKA
nepleHAUKYJIAPHA IO cepeSHbOI JiHil Tpameril i npoxonuTs yepes ii cepeauny.

MNoAiGHicTb TPUKYTHUKIB

21. 1) 3 cm; 2) 3,75 cm. 22, Tak. 23. Brasigka: cKopucTaiiTeca 03HAKOIO IOi0-
HOCTi TPUKYTHUKIB 3a JBoMa KyTamu. 24. 12 cm, 36 cm. 25. 30 cMm, 45 cm. 26. 27 cm.
27.1) 4 cm; 2) 2 cm. 28. 4,8 cm. 29. 1) 18 em, 24 cm, 36 cm; 2) 6 cm, 6 cm, 9 cMm.
30. 22,5 c¢m, 37,5 cMm.

Po3B’A3yBaHHSA NMPSAMOKYTHUX TPUKYTHUKIB

31.1) 5 cm; 2) 8 M. 32. 12 em. 33. 1) 1,5 em; 2) 543 om. 34. 1) 5 em; 2) 5 o

3) 24 cm. 35. 1) 10 cm; 2) 25 cm. 36. 1) 2; 2) +/2-1. 37. 1) 2 cm; 2) 4 cm. 38. 2°,
39. ~ 26°36'. 40. 90°.

PO3A1N 2. KOOPAWHATU I BEKTOPU HA NJOLWMWHI

§ 1. JekapToBi KOOpAUHATU HA NJIOLLUHI

41. 1) Hi; 2) rak; 3) rak; 4) ui. 42. 1) Hi; 2) =i; 3) rak; 4) Hi; 5) Hi; 6) Tak.
43. 1) Hi; 2) ui; 3) rak. 44. 1) Hi; 2) ui; 3) rak. 45. Max. 14: A(3; 1), B(2; 3), C(-1; 2),
D(-2; -1), E(2; —2); Mauxn. 15: A(3; —1), B(2; —3), C(-1; —-2), D(-2; 1), E(2; 2).
46. Max. 16: A(-3; 1), B(—2; 3), C(1; 2), D(2; -1), E(—2; —2). 50. Touka A — II usB.,
Touka B — IV us., Touxa C — I uB., Touka D — III uB., Touxa E — Il uB. 51. Touka F —
I uB., Touka K — IV us., Touka L — III uB. 52. 1) 5; 2) 17; 3) 145 . 53. 5V5.

54.1) d =+/26, R:@; 2)R=5,d=10.55.R=2,5,d=5.56.1)AB=2, BC =3+/2,
AC=410; 2) AB = 25, BC = 11, AC = 30. 57. KL=22, LM = 4, KM =2/2.
58. A(1; 1), B(5; 1), M(3; 1) (man. 17); A(2; 3), B(2; —1), M(2; 1) (max. 18).
59. A(-1; —1), B(3; 1), M(1; 0) (max. 19). 60. 1) (1; 0); 2) (3,5; 2,5). 61. (8; 12).
62. 1)(5; 7); 2)(-3; —4). 63. (12; 13). 64. 1) B(-5; —6); 2) O(0; 0); 3) A(-15; 19);
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Bignosigi Ta BKa3iBKM

4)0(3,5;-1); 5) B(—11;-7); 6) A(-3; 4). 65. 1) (1,5; 4,5), (4,5; 1,5), (0; 0), BM =6+/2;

2) (2,5; -1,5), (1; -1), (0,5; —2,5), BM—% 66. (0,5; 1,5), (0,5; —1,5), (2; 0),
OM = 3. 67.1) (-0,5; 0,5); 2) (-2; 10). 68. (1,5; —0,5). 69. 1) (—2; —-1); 2) (2; 1).
70. (2; —-1). 71. 1) (3; 1) i (2; —1) a6o (-1; 3) i (-2; 1). 72. 1) AB=BC=310;
2) AB=AC=+10. 73. MP=MT =+/13. 74. Brasisxa: CKOpHuCTaiTecsa TeopeMOIo
ITidparopa. 75. Brasigka: ckopucraiitecs Teopemoio ITiparopa. 76. 1) 2; 2) —3 abo 3.
77.4.78.1) (4; 0)i (0; 4); 2) (0; 0). 79. 1) 10, 10, 12; 2) 44/2, 25, 6. 80. 1) Mosxe,
BTouKax D i M; 2) moxke, B Tourti D. 81. 1) 50 k8. ox.; 2) 18 kB. ox. 82. 1) 34 kB. ox.;
2) 84,5 kB. ox. 83. 1) P(—4,5; 0), Q(—4; —2), T(-3,5; —4); 2) P(3; 0,5), Q(5; —2),
T(7; —4,5).84.1) 3,5; 5; @; 2) 25, 17, \/8_2 85. Brasiska: ckopucraiiTecs BJiac-
THUBicTIO AiaroHaJjei mapajemorpama. 86. 1) O(-1,5; —0,5), D(—6; —2); 2) O(-2; 10),

9f 542

C(~2; 16). 87. 1) D(10; 1); 2) D(2; ~1). 88. 1) (9; 5); 2) (2 =3). 89.1) =/ =3 2) ==

90. 1) (3,5; 1); 2) (—1,5; 2,5). 91. 1) 135°; 2) 45°. 92. Brasisxa: crcopnc'ranfreca dop-
MyJIaMu KOOpAUHAT cepeauuu Bigpiska. 93. 1) Hi; 2) rak. 94. Bkasieéka: ckopucraii-
TecsA BJACTUBicTIO mapajengorpama. 95. Tax. 96. 1) a2 — miaroHasb KBaapara 3i
cTopoHOI0 1 KiriTuHKa, a\/g — miaroHaJib IPSIMOKYTHUKA 31 cTopoHamMu 1 KJIiTUHKA
Ta 2 KJIITUHKY; 2) ax/§ — JiaromaJjb KBajapaTa 3i CTOpOHOMO 2 KJIITHHKH, a\f — nia-

3J_

TOHAJb IPAMOKYTHHKA 3i cTopoHamMu 2 KJIiTUHKY Ta 4 KiaitTunku. 97. Ha ———

98. He zaB:xau. 99. He zaB:xgu.

§ 2. CuHyc, KocuHyc i TaHreHc KyTiB Big 0° o 180°.
OCHOBHI TOTOXHOCTi

101. 1) Hi, rak, Tak; 2) Tak, i, Tak. 102. 1) Hi; 2) rak; 3) zi. 103. 1) Taxk; 2) Hi;

3) mi. 104. 1) Hi; 2) mi; 3) rax. 105. 1) Hi; 2) Tak; 3) Ttak; 4) ui; 5) Tak; 6) mi.

106. 1) Hi; 2) rak; 3) ui; 4) Hi; 5) Tak; 6) mi. 107. 1) Hi; 2) rak; 3) ui; 4) TaK; 5) Tak;

6) mi. 108. 1) Taxk; 2) ui; 3) ui; 4) Tak. 109. 2) LBOA = o, LCOA = 3, ZDOA = v;
1 V3 V3 V3

1
3) sinoo=—, cosaa=—7y, tgo=——, sinf=——, cosB=—, tgf=+3, siny=
) o tga=—g B== p=7> teb V3, siny

[\

2
V2
2 ’

cosy=—§, tgy=-1. 110. 2) ZKOA = a, ZLOA = f3; 3) sinoczg, cosa =

tga=1, sins=§, cosB=—%, tgp=—+3. 111.2) )0, 1,0;6) 0, 0. 112. 2)a) 1, 0,

=1.114. «+», «+», «t». 115, «+», «—», «<—». 117, 1) Tynuwm; 2) roctpum; 3) Tynum.

118. 1) T'octpum; 2) rynum. 119. 1) 1; 2) 5; 3) 6. 120. 0. 121. 1) 0; 2) 1; 3) 0.

122.1)0;2)-1a601.123.1)1;2)1;3)1;4)1;5)-1;6)-1; 7)-1; 8) -1.124. 1) 1;

2) —1. 125. 1) 2; 2) 2cos?a; 3) 2sin?a; 4) —2sina; 5) cos?a; 6) sino; 7) —cos?a;

8) —sin?a; 9) —tg?a; 10) _t%' 126. 1) 0; 2) 2sin?a; 3) —cos?a; 4) —sin?o.
gea

127. 1) sina; 2) —tgoa; 4) sina; 5) 0; 6) 2cosa. 128. 1) —cosa; 2) cos a; 3) O.
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129. sin 70°, sin 55°, sin 30°, sin 15°, sin 137. sin 89°, sin 88°, sin 87°. 130. sin 89°,
sin 88°, sin 87°. 131. —cos 75°, —cos 60°, —cos 58°, —cos 35°, —cos 20°. 132. —cos 87°,
—cos 86°, —cos 86°. 133. 1) sin a; 2) —sin a; 3) 2sin a. 134. 0. 135. 1) Cunyc Hi, Kocu-
Hyc Tak; 2) Tak; 3) Hi. 136. 1) Tak; 2) rak; 3) rak. 137. Bkasigka: po3rigHbTE Pi3HO-
BUIM TPUKYTHUKIB 3a ixHiMu Kyramu. 138. Brasigka: ckopucraiTecsa BJIaCTUBICTIO
cTopiH i KyTiB TpukyTHuKa. 139. 1) «+»; 2) «+». 140. «+». 141. 1) TocTpuii;
2) rynuii. 142, Tynmit. 143. 1) 1 <sina + 1 < 2; 2) -0,5 < cos o + 0,5 < 1,5.
144. 0,2 < sin a + 0,2 < 1,2. 145. 1) «—»; 2) «—»; 3) «+». 146. 1) «—»; 2) «—».
147. «+». 148. 1) —3; 2) 32. 149. 16. 150. 1) 0; 2) me icuye; 3) —0,75. 153. ArIo
o = 90°. 154. 1) cos?a; 2) sin%a; 3) sin®a; 4) sinZa. 155. 1) 1; 2) sin?a. 158. 1) Hi;

2)rak. 159. Tak. 160.1) 2; 2) 10; 3) 5. 161. 1) cos = 0,8, tg a=0,75; 2) cosa =——153,

12 4 12 12 8
tgo=——; 3 = 0,6, tga=—. 162. 1) sina=—, tga=——; 2) sina=—:,
go 5 ) cosa go 3 ) sina 13 go 5 ) sina T,

4 12
tga:%; 3) sina = 0,8, tga:—g. 163. 1) sina = 0,6, cosa = 0,8; 2) sin(x:ﬁ,

cosoczi; 3) sinoczﬂ, cosazﬂ. 164.1)3;2)2; 3)1.165.1) ﬂ; 2) 2sin o
13 61 61 +sina

3) cos o + sin a. 166. 1. 169. Brasieka: posraaHbTe rocTpuii i rynuii Kytu. 170. Tax.

Hanpuraan: 1) 45°; 2) 135°. 171. Brxasigka: BUKOPUCTAIiTe PiBHICTh IPAMOKYTHUX

TPUKYTHUKIB. 172. BKa3i8Kka: CKOPUCTANTECS OQUHUUYHNM IIiBKOJIOM Ta BJIACTUBOC-

TAMU CHHyCAa i KocuHyca Toro camoro Kyra. 173. AC = cos o, BC = sin o, AD = cos?a,

BD =sin? o, CD = sin o * cos a.. 174. 1) cosa — sina; 2) 1; 3) 0,5 cos?a; 4) 2. 175.1) 2;

m? -1

2)3;3)-1.176.1) 1; 2) —é; 3) —%. 177. . 178.1) 1; 2) 0; 3) 0. 180. 120°.

181.~ 4,8 k™.

§ 3. NoHaTTqa piBHAHHSA Pirypu. PiBHIHHA KONna i npaMoi

182. 1) Hi; 2) ui; 3) tax. 183. 1) Hi; 2) ui; 3) rak. 184. 1) Hi; 2) rak; 3) Tak; 4) mi.
185. 1) Hi; 2) mi; 3) tak. 186. 1) Tak; 2) ui; 3) mi. 187. 1) Hi; 2) ui; 3) rax. 188. 1) Hi;
2) rak; 3) mi. 189. C(0; 0), R = 2 (mau. 44); C(1; 0), R = 2 (max. 45). 190. C(1; 2),
R = 2 (maxn. 46). 193. 1) C(2; 1), R = 4; 2) C(1; 3), R=4/3; 3) C(0; 3), R=+/2;
4)C(-1;0), R=17.194.1) C(-3; 4), R:\/g; 2)C(—4; 1), R =5.195. 1) Hi; 2) Touka
A — rmak, touku B, C, D — wmi; 3) mi. 196. Touka T — Tak, Touka O — Hi.
197.1) (x—2)2+(y—1)2=25;2) (x + 2)2 + (y + 1)2=5.198. (x — 2)> + (y + 2)> = 16.
199. 1) x2+ (y + 1)2 = 25; 2) (x — 3)2 + (y — 4)? = 25; 3) (x — 3)2 + (y — 4)? = 25;
4)(x+ 22+ (y+4)2=32;5)(x—3)2+(y—2)2=32.200. 1) (x +2)+ (y + 1) =18;
2) (x—2)2+ (y — 1)2=18. 201. (x — 2)2 + (y + 1)2 = 18. 202. 1) Tocrpuii; 2) rynuii;
3) tynuii; 4) rocrpuii. 203. 1) Tynwuit; 2) rocrpuii. 204. 1) V I i III KoopamHaTHUX
uyBepTax; 2) y II i IV koopauuaTHux uBepTax; 3) y II i IV xoopanHaTHMX UYBEPTAX;
4) y I i III xoopauuaTHux uBepTax. 205. 1) ¥V II i IV xoopAuHATHUX UBEPTAX;
2) y 1 i III koopauHaTHUX uBeprax. 206. 1) k= 1; 2) k = —2; 3) k=—/3; 4) k=+/2.
207.1)k=3;2)k=-3.208.1)y=0;2) x=0; 3) y = x. 209. y = — x. 210. 1) Hampu-
kaanm, A(3; 0) abo A(—3; 0); 2) manpuraan, B(0; 2) abo B(0; —2); 3) mampukian,
C(1; 1) abo C(—1; —1). 211. 1) Hanmpuxaax, A(—3; 3) abo A(3; —3). 212. 1) Ha maur. 47,
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b=-1,k=3;2)maman.48,b=1,k=-2.213.b=-2,k=1.214. 1) y=2, x = —1;
)y=-2,x=-15;3)y=2,x=4;4)y=2,x=-4;5)y=-2,x=4.215.1) P=12,
S=9;2)P=32,5S=64.216. P =38, S ="78.217. Max. 50: A(1; 1), B(3; 2), mpama
AB 3agaetbcsa piBHAHHAM 2); Maj. 51: A(—1; 2), B(2; —2), npsama AB 3aaeTbcs pPiB-
HauHaaMm 1). 218. A(-2; -1), B(2; 3), rak. 219. 1) Hanpukaaxz, (4; 1)i(2; 3); 2) sanpu-

xram, (0; 3) i (-2; 2). 220. Hanpukian, (— ch +i= y1_22 260
xty—1=0;92 23 y—1a603x+5y+4=0.222 *22_y*td 6o
2+3 -2-1 3-2 -1+4

3x —y—-10=10.223.1)AB: 3x + 2y =0, BC: 3x + 4y -6 =0, AC: y + 3 = 0;
2)AB:2x+y=0,BC:4x-3y+10=0,AC:3x—-y—5=0;224. MP: 2x +y + 1= 0,
PT:3x-y—-6=0, MT: x + y — 2= 0. 225. 1) Hi; 2) tax. 226. Hi. 227. 1) Touka
A — Tak, Touku B, C — wi; 2) touka B — Tak, Touku A, C — mi. 228. 1) (x + 1) +
+(y—4)2=16;2) (x — 2)2+ (y — 4)*> = 16. 229. Brasieka: MOKaXKiTh, 10 TOYKH 3 a0-
ciucoio —5 (abo opAMHATOIO 5) He MOXKYTh Hajie:xaTu ganomy Koay. 230. 1) IIpama i
KOJIO IePeTUHAIOTLC; 2) IpsaAMa JOTUKAEThC 40 Koaa. 231. 1) B(—6; 2); 2) B(—2; —2).
232. 1) x?2+ (y—1)?=8abo x2 + (y — 5)? = 8; 2) x2 + y? = 13 abo x* + (y — 6)? = 13.
233. Brasiska: MOKaKiTh, IO AiaMeTp AHOro KoJa Oigbimumiti 3a xopay AB.
234. 1) (x -1+ (@y+2)2=25;2)(x+ 32+ (y+1)2=25.235.1) (x - 1)+ (y—-1)2=1
abo(x—1)2+(y+1)2=1;2)(x—2,52+(y - 2,5)*=6,25 abo (x + 2,5)2 + (y — 2,5)* =
=6,25.236.1)x2+(y—3)2=9a6o(x—6)> +(y—3)2=9;2)x2+ (y — 3)2=9, a6o
(x =32+ (y + 3)2= 36, abo (x — 3)2+ (y — 9)? = 36, abo (x — 12)? + (y — 15)% = 225.

237. )y=x;2) y =§x. 238. y= J3x. 239. Brasiera: CKopucTaiiTeca BJIaCTUBIC-

TI0O KyTOBOTO Koedirmieura npamoi. 240. Brasiska: cKopucTaiiTecsa BJIaCTUBICTIO K-
TOBOTO Koedimienra npamoi. 241. 1) y = 5x + 5; 2) y = —x + 5. 242, y = 3x + 2.

3

243. 1)y = x + 3; 2) y=+/3x+2J3 +1. 244. y:?x—Z\/?:. 245.1)y =0, 3x + 2y —
~6=0,3x+4y=0;2)3x-y=0,2x+y—-10=0,4x — 3y =0.246. 1) y — 2 =0,
x+y-1=0,x-y-1=0aboy-2=0,x-y+3=0x+ty—-5=0;2)y+3=0,
V3x-8y+2V3-9=0, /3x-3y—-6/3+9=0 a6o y + 3 = 0, /3x+3y+3V3+6=0,
V3x-3y-6V3-9=0.247.y=x-a,y=x+a,y=-x—a,y=—x+a. 248. 1) 45°1

3f

45° 2) 135° i 45°, 249. 1) 0,65; 2) 2,5. 250. ——. 251. 1) D(-6; —1); 2) D(9; 6).
252.1) (x — 4)? + (y — 3)2 = 25; 2) (x — 6)* + (y — 3)2—100 253.1) (x — 22 + (y — 1)2=

2) (x — 2)* + (y — 1)2 = 25. 255. 1) 18+122, \18-122, 442; 2) 446, zJ_,
J50+2421-8V6,  50-2421-8J6, 50+2421+8V6,  50-2421+86.

256. 1) (x — 12)? + (y — 5) = 169; 2) (x — 4)* + (y — 1,5)* = 18,25. 257. 1) (2V3;-2),
(—Z«E;—z;); 2) (2;2J§), (2;—2J§). 258. 1) R=+/82, C(~-4; 5); 2) R=+/34, C(5; -3);

3) R= 2\/6, C(2; -2); 4) R= 2, C(4; 0). 259. Brasiska: ckopucTaiiTecsa BIaCTUBICTIO

KyToBOro Koegimienra upamoi. 260. Brasieka: puB. 3agauy 259.
b, — -d

261. 2 2=9"%1 262, 1) mpama 2ax+2ay—(a’+al)=0; 2) mnpama
bl -0 dz —C
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(26, —2a, )x+(2b, ~2a,)y +(af +a; —b] —b;)=0. 263. 1) y = R, y = —R; 2) x = R,

x=-R. 264 yy + xx — R 265.1) —; 2) — S 266. 1) lyo ~b—Fx, .
’ ’ JE? +1 Ja? +b? JE? +1
|ax +by, +¢| ] ,
% 267. 20. 268. Ao yaBuTH, 1110 JaHi 00’€KTH MiCTATHCA Y BEPIIIH-
a“+b

HaX TPUKYTHUKA, TO JIiXTap HOTPiOHO PO3MiCTHUTH B IIEHTPi K0JIa, OIIMCAHOTO HABKO-
JIO IbOT0 TPUKyTHUKA. 270. 2) 2 KM.

§ 4. NoHatTa BekTOopa. Aii Hag BekTopamMmu

271. 1) Hi; 2) mi; 3) rak. 272. 1) Hi; 2) ui; 3) rak. 273. 1) Hi; 2) ui; 3) rak.
274. 1) Hi; 2) rax. 275. 1) Hi; 2) mi; 3) Tak. 376. 1) Hi; 2) ui; 3) rax. 377. 1) Hi;
2) rak. 378. 1) Tak; 2) ui. 379. 1) Tak; 2) ui. 380. 1) Hi; 2) ui; 3) rak. 381. 1) Hi;
2) mi; 3) Tax. 382. 1) Hi; 2) rak. 383. 1) Tak; 2) rak. 285. 1) DA, AO, DO, DC,

OC, OB, BC, AB; 2) DA, DO, DB, DC. 288.1) ‘E‘=5 em;

=3 MM;

3) ‘E‘=O 027 om. 289. ‘C_D‘=3 cM. 290. OfmEnyHUMY € BeKTopu: 1) cin; 2) a;
3)d 291. Taxk. ueBeKTopI/Inlk 293. 1)l1b,c,m1k 2)llb 01m 3)01

kE;mi k 4) li b ¢ i m; 5) rakux He 300pakeno. 294. 1) Hi; 2) ui; 3) rak. 297. Hi.
Hi. Tax. 298. 1) Tak; 2) rak; 3) rak; 4) mi; 5) mHi. 399. 1) Hi; 2) mi. 300. Hi.

301. \@\:\ﬂ\:\B_c\=|DA|=4, MB|=|AM|=2. 302. [40|=3, |AD|-|4B|-3/2,

\E\:s. 303. AC (man. 86); AC (man. 87). 304. AC (max. 88). 305. 1) Hi; 2) ui;

3) mi. 306. 1) AN; 2) AC; 3) BN. 336. 1) PM; 2) AB. 309.1) AC; 2) 0;3) 0.
311. 1) AC; 2) 0; 3) 0. 312. 1) KA; 2) BL; 3) 0. 313. 1) KM; 2) LB.
316.a) BD=BC+BA; 6) AC=BC-BA; B) CA=BA-BC. 317.a) NL=NM + NK;
6) MK =NK -NM; 8) KM =NM -NK. 320.1) 1; 2) /3 ; 3) 2. 323. 1) V/2; 2) +/2;

3) 1. 324. Maux. 100: 1) £ = —4, 2) k:—i; maj. 101: 1) k:%,) k = 2; manx. 102:

DE=-2,2) k= —%; mazn. 103: 1) k :%, 2) k=5. 328. 1) IIporunexHi; 2) mpoTuiaex-
HO HaIIpAMJIEHi; 3) IpPOTHUIeKHO HampaMIeHi. 329. 1) HpOTI/IJIeHCHl 2) IPOTHJIEKHO
Hanpamieri. 330. 1) 12; 2) 4. 332. 12. 333. 6. 334. 1) AB BC AM; 2) BA BM
CM, MA. 336. 3amaua mae aBa po3B’a3ku. 337. 1) 2 cm; 2) 4 cm; 3) 243 cM; 4) 2 cMm.
338. 12 map. 340. Brasigka: po3TIAAHbTE IBa BUIAIKMU: Touku A, B i C jme:xaTh Ha
onHill mpaAMmiii, Touku A, B i C He Je:xxaTh Ha ofHili mpawmiii. 341. 1) Hi; 2) Tak.
342.1)=; 2) >, AKIIO KyT A — Tynuii; <, AKIIO KyT A — I‘OCTpI/II/I 343. 1) 2; 2) 0.
344.1) AC 2) 4CD. 345. 1) 0; 2) 2a; 3) a. 346. —1. 347. BekTopu a i b € KoJrineap-
Humu. 348. 1) aJ_b, 2) a™b. 350. Yorupu poss’asku. 354. 1) ILmomuny.

356. Brasiska: ckopucTaiiTecs 3agaueio 355. 357. Brxasigka: ckopucraiiTeca 3ama-
uero 356. 358. Brasiska: CROpI/ICTaI/ITeCﬂ 3ajavero 356. 359. Brasiska: ckopucraii-

Teca 3agauero 356. 361. 1) Brasiska: CA= 2DB 2) Brasieka: Touka D — Touka
nepetruny meaian TpukyTHuKa ABC. 366. Brasiska: Touka M n1eXuTh HA IpAMiit AB
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Tomi i TimbKu TOAi, Ko BM i BA — KoaineapHi. 368. [lapanenbHa — 3 miBHIYHOTO
cXOoy Ha MiBAeHHUI 3axig a00 3 MiBAEHHOTO 3aX0Ay Ha IMiBHIUHMUH cXi.

§ 5. KoopaunHatu BekTtopa. CkanspHuii ,oO6YyTOK BEKTOpiB

371. 1) Hi; 2) mi; 3) rak. 372. 1) Hi; 2) rak. 373. 1) Hi; 2) rak. 374. 1) Hi; 2) rak.
375. 1) Hi; 2) rak. 377. 1) Cranapuuit 100yTOK BeKTOPiB aib IopiBHIOE TOOYTKRY ix
MOAYJIiB i KocuHyca KyTa Misk HUMHU. 378. 1) Hi; 2) rak. 379. 1) CranapHuii KBagpar
BeKTOpa a IopiBHIOE KBaapary ioro mos:xuuu. 380. 1) Tak; 2) ui; 3) rax. 381. 1) Hi;
2) ui; 3) Tak. 382. Max. 119: O(0; 0), A(2; 3); mau. 120: B(1; 1), C(3; 4). 383. H(3; 3),
T(-1; 1). 384. 1) OA(23); 2) BC(23). 385. 1) HT(-4;-2). 386. 1) |b? +b%;

2) Je2 +¢2; 3) \Jd? +d?. 387.1) \[p® +p?; 2) \Ji2 +¢2. 388. 1) Hi; 2) ui; 3) ui; 4) tak.
389. 1) Hi; 2) tax. 390. 1) Hi; 2) rax; 3) ui; 4) tax. 391. a, b, d, h, p, t.
392.1) Tax; 2) tax. 393.1) AB(3;0); 2) AB(5;—6); 3) AB(2;-10). 395.1) AB(1;—4);
2) AB(55). 396. 1) V2 ; 2) 5; 3) 13. 397. 1) /104 ; 2) 3v2; 3) 25 . 398. 10.
399. 1) Taxk; 2) tak. 400. Brasieéka: ob6uuciaiTh n0BKUHY BeKTOopa. 401. 1) @ i
(-2-2); 2) (-1,-3) i (-5;5); 3) (0;0) i (—12;-4). 402.1) (6;4) i (-2;-2); 2) (-3;-1)

5;,-5). 403. 1) (2;-2). 404. Hi. 405. 1) (5;20); 2) (-3;-12); 3) (0,5;2); 4) (—1;—4).
406. 1) (2;-1); 2) (-8;4). 407.1) (-6;6); 2) (-1,5;6); 3) (-1;2,5). 408. 1) 5; 2) 15.

152 152

409. 6\/3. 410. Mag. 124: 60°; max. 125: 90°. 411. 120°. 412. 1) 5 ; 2) 2 ;
3) 18; 4) —18; 5) 30; 6) —6; 7) —30; 8) 6. 413. 1) J3; 2) —/3. 414. 1) 4; 2) 9; 3) 25.
415. 1) 16; 2) 49. 416. 1) 45°; 2) 180°. 417. 30°. 418. 1) 44/3; 2) 2. 419. 4.
420. 1) \/2; 2) 24/2; 3) 3; 4) 24/3. 421.1) /3 ; 2) 2. 422. 1) -3; 2) —22; 3) —4; 4) -1.
423. 1) -3; 2) —22. 424. Bkaszigxa: 3HAUOITh CKAJIAPHUN TOOYTOK BEKTOPIB.
425. 1) Bekropu aib — B3aeMHO MePIeHANKYIAPHI; 2) CKAIAPHUHA 100YTOK BEKTO-
piB aib ,[LOpiBHIOE‘, 0; 3) cramapuuii 10OYTOK BEKTOPiB aib mopiBaoe 0.

426. l)BeRTOpI/I P 1 ¢ — B3aeMHO IePIEHIUKYJIAPHI; 2) CRaJIﬂpHI/II/I I[OGYTOR BEKTO-
piB p i q nopiBHOE 0; 3) cKamApHUI MOOYTOK BEKTOPiB p i q nopiBHIOE 0.
427. 1) 90°; 2) 60°; 3) 90°; 4) 180°. 428. 1) 90°; 2) 60°. 429. ~ 63°. 430. 90°.
431.1) AD i DA; 2) AD i DA. 432. 1= 2.433.1) (9;8); 2) (4;-13). 434.1) 1= 0;
2) A1=2v2. 435. 1) L=1442; A=12. 437. 1) (34) (2;—1), (8;—5); 2) (2;—8),
(-14;-33), (-4;-19). 438. /34, /10. 439. AM(-8;3). 440. Tax. 442. 1) Kyr misx

BEKTOPaMH @ ib — rocTpuii; 2) KyT MixK BEKTOPaMu a ib — Tynuii; 3) BEKTOpH a

ibe CHiBHAIpAMJIEHUMHU; 3) BeKTOPH a i b e MIPOTUJICKHO HAIPAMJICHUMHU.
443.1)0;2)0; 3)0; 4) 0; 5) 1; 6) —1. 444. 1) /7 i V19; 2) V5 i /3. 445.1) /129, 7;
2) 13, 13. a+b =‘E—E‘:5; 2) ‘E+E‘=‘E—5‘=13. 447. Brasierxa: nosemiTh,

o piarouasni AC i BD piBHi Ta B3aeMHO nepueHAuKyasapHi. 448. Brasigka: moKa-

JKiTh, 1m0 BekTopu DC i AB — KosineapHi Ta mo BekTopu AC i BD — HeKoJiHe-
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apmi. 451.5.452.1) B(1; 2), C(3; 1), CA(~2;-5). 453. b(+8;6). 454.1) d(-5;2\5).
456. 1) = 77°. 457. 1) —60; 2) —19. 458. 60°. 459. 1) IIpamum; 2) 0°; 3) He TynuUM;
4) me roctpum. 460. Brasiska: cKopuUcTaiiTecs 0O3HAUEHHAM CKAJAPHOr0 JOOYTKY.
461. 1) ~ 53°; 2) 45°. 462. 45°. 463. ~ 41°. 464. —1,5. 465. F(—3;12). 467. 66.

PO3A1N 3. PO3B’A3YBAHHA TPUKYTHUKIB

§ 6. Teopema cuHyciB

469. 3). 470. 1) Hi; 2) mi; 3) rax. 471. 1) Hi; 2) tax. 472. 1) Tak; 2) mi. 473. 1) Hi;
2) ui; 3) rak. 474. 1) Hi; 2) ui; 3) rak; 4) rax. 476. 2) 12 cm. 477. 1) 62 cu; 2)57°.
478. 1) 442 cm; 2) 26 cm. 479. ~ 6 cm. 480. 1) ~ 26°; 2) ~ 18°; 481. ~ 28°.

NG

482.1) 3 cm; 2) /3 ov; 3) % cM. 483. 24/3 cm. 484. 1) 8 ev; 2) 82 cu; 3) 8/3 cm.

485. 2 cvm. 486. BC — wmaiibinpma, AC — maiimenma. 487. 1) AB — wuaiibinpmia,
AC — wmanimenmia; 2) AB — Haibinbimma, AC — wmanimenma; 3) BC — Haubinbia,
AB — maiimenma. 488. 1) AC < BC; 2) AC > BC; 3) AC < BC. 489. /B — Haiibinb-
muii, /C — vanmenmuii. 490. 1) /B — Haibinxbmuit, /A — HaWMeHIIUHN; 2) KyTH
piBHi; 3) LA — mHanbinpmuit, /C — nHaimenmwuii. 491. 1) Hi; 2) rak; 3) =i.
492.a~ 7,1 cm, c~ 9,7 cm. 493.a ~ 2 cm, ¢ = 1,5 cm. 494. 8 cm. 495. 45° a6o 135°.

496. 1:/3:2. 497.b~5,2 cm, ¢~ Tom. 498. b~ 8,2 cm, ¢~3V6 cw. 499. —-a?EnB )’

sin(B+y
ﬂ- 500. 1) Taxk; 2) ui; 3) mi. 501. 1) £LB =~ 136°, LC ~ 14°; 2) /B ~ 103°,
sin(B+7)

ZC = 32°. 502. 1) OcHoBa; 2) ocuoBa; 3) 6iuna cropona. 503. 1) 3v2 cm; 2) 4,8 cm.
504. 6 cm, ~ 3,1 cm, ~ 4,4 om. 505. 1) 5(v2+1), 5(v2+2). 506. 4(v2-1), 4(2-2).

507. Brasiska: ponos:xTe Mmeniany BM sa Touxky M Ha Bigpisox MD = BM. Pos-

rasEsTe ABCD. 508. BC> AC. 509.1) 16,9 cv; 2) 6,25 e, 510, 2508 dsina
sin(a+B) " sin(o+p)

511. Brasiska: 3acTocyiiTe Hacaifok 2 3 Teopemu cunHyciB 1o AABD a6o ABCD.
512. 1) ~ 49° abo ~ 131°; 2) ~ 109° abo ~ 27°. Brkasiska: po3TASAHbTE IBA BUIIAIKH.

a® -b® Jtgatgp
513. 1) 2\/5 cM; 2) 4 cm. 514. ﬁ cm. 515. ~ 27,8 cm. 516. L
3 2(tga +tgp)
ac be

517.a =——, b = . 518. Brasiska: uexait BD — mepniana AABC. 3acrocyiite

c c

a+b a+b

Teopemy cuHyciB 10 AABD i ABDC. 519. Bra3sigkxa: foBeIiTh, 110 MeaiaHa CC1 mpo-
XonuTh 4epes Touky O, AKa ninuth Mmeniany BB, y Bignomensi 2 : 1. 3acTocyiiTe Te-
opemy cunycis cmouaTky 10 ABCC, i AACC , anorim — o trpurytauKis BOC i B,OC.
520. Bra3siska: 3actocyiiTe Teopemy cunyciB 10 AAKC i ABKD. 521. Bra3siska: 1io-
OynyiiTe JOTMIOMiKHUI TDUKYTHUK, CTOPOHAMU AKOTO € 0iuHi cTOpoHU Tpamenii i pis-
Hung i1 ocHoB. 522. Brasiska: mobOymyiliTe AOMOMiKHUN TPUKYTHUK, CTOPOHAMU

V21

AKOTO € miaroHaii tpamerii i cyma ii ocHos. 523. 8x/§(2—«/§). 524. 5 cM

272 ]



Bignosigi Ta BKa3iBKM

525. Brasiska: 3acrocyiiTe Hacaimok 1 3 Teopemmu cuuyciB mo AABD i ADBC.
526. Brasigka: O3HAYTE KYT MiK AiaroHajsamu uepes o.. BupasiTh KOKHY CTOPOHY
YOTUPUKYTHUKA Uepes3 Pagiyc oIHuCaHOro KoJia i KyT, MpoTHIeKHUM cTopoHi. IToTim
CKOpHCTaiiTeCcd BJIACTUBICTIO CTOPiH ONKMCAHOr0 YOTUPUKYTHUKA. 527. ~ 101,3 ™.

§ 7. Teopema KOCUHYCIB

528. 3). 529. 1) Hi; 2) tak; 3) Hi. 530. 1) Tax; 2) mi; 3) mi. 531. 1) Hi; 2) ui; 3) Tak.
532. x2 = a? + b? — 2abcosa. 533. 5,6. 534. 1) b2 =a’ + ¢ —ac/2; 2) b2 =a’ +c® +acV2 ;
3) b®=a’+c%; 4)cP=a’+b>—ab; 5) 2=a’+b%+ab; 6) P=a®+b%; T) a® = b2 +
+c®—ben3; 8) a’=b2+c*+beN3; 9) a’=b’+c. 535. 1) V13 cm; 2) V37 com
3)5cm; 4)= 7,2 cm; 5) = 23 cm; 6) = 17 cm. 536. 1) ~ 3 em; 2) = 5,6 cm; 3) = 4,5 cMm.
537.1) ~ 14,8 cm; 2) 7 cm. 538. ~ 17 cm. 539. cosB:aZ%:c_bz. 540. o ~ 105°.

541. o~ 29°. 542.1) cos A=0,65, cosB:ﬁ, cosCzi; 2) cosA:E, cos B=0,5,
160 16 14

cosC:—l; 3) cosAzﬁ, cosB:@, cosC:i. 543. 1) LA =~ 36°, /B ~ 117°,
7 28 56 16

/C=26° 2) LA=47°, /B~ 27°, /C~104°. 544.~44°,~57°,~ 79°. 545. 1) a. < 90°;

2) a = 90° 3) a > 90°. 546. 1) TynokyTHui; 2) TOCTPOKYTHUHN; 3) TPAMOKYTHUM.

547. Brasiseka: ckopucTaiiTecsa TeopeMoio KocuHyciB. 548. 1) 13 cm; 2) = 6,1 cm.

549. a? +b? —2abcosa , Ja? +b? +2abcosa. 550. 1) ~ 8,7 cm i 14 cm; 2) ~ 7,5 cm
i~14,7cm; 3)~ 14,3 cm i ~ 8,2 cm. 551. ~ 6,08 cm abo ~ 1,54 cm. 552. 1) = 5,7 cm
abo ~ 10,8 cm; 2) =~ 7,2 cm i = 13 em. 553. fAxito xkyT o 36iabIryeThesa Big 0° go 90°,
TO 3HAYEHHS COSOL 3BMEHIITYIOThCA, 3aIUITa0YUCh fogaTHuMu. Toai JoBKUHA CTOPO-
HU a 30iabIyerhes. Ilpu mogansiromy 36iabirenHi KyTa o Big 90° qo 180° sHaueHHs
coso. 3MeHIIyIoThed Big 0 10 —1. ToMy J0BKHHA CTOPOHU A IIPOAOBIKYE 30iIbIITYBATH-
ca. 554. 1) dxmo a® <b®+c?, 1o 2bccosa > 0. Ockinpru b > 0, ¢ > 0, To cosa > 0,
a omxke, A — rocTpuii KyT. 555. 1) 90° 2) = 117°; 3) ~ 94°. 556. Brasiexa: Hexal
ABCD — mapaJjenorpaM. 3a TeOpeMoOI0 KOCUHYCiB sHaigiTe AC? i BD?. 557. 15 cm
i 25 cm. 558. 5 cm, 10 cm. 559. 6 cm, 7 cm. 560.~ 9,8 cm i~ 12,2 cm. 561. Brasiska:
npopos:xkTe Meniany AM = m_ 3a Touky M Ha Bispisok MD = AM Ta o0rpyHTyITE,
10 yoTupukyTHuK ABCD — mapasenorpam. 562. 6,5 cm. 563. 27 cm. 564. ~ 13 cMm.
565. VR®+3r?. 566. Brasiéxa: 3a TeopeMOIO KOCHHYCiB i3 TpuryTHHKiB BOM

i AOM smaiigite BM? i AM?. Ogepaxani piBHOCTI mousieHHO gozaiire. 567. Brasiska:
CKopucTaiTecsa TeopeMoIo KocuHyciB. 568. o ~ 45°. 569. ~ 339 m.

§ 8. 3HaxoKEeHHS HEBIAOMMUX €JIEMEHTIB TPUKYTHUKA

571. x = a:.s1ny (ma. 160); x =v/b* +c2 —2bccosa (man. 161); cosx =
sina 2ac

(man. 162). 572. ¢ ~ 1,6, a. =~ 112°,  ~ 39° (man. 163) o = 105°, a = 2,1, b ~ 2,9
(man. 164). 573. 1) b~ 4,1, a ~49°, y~ 101°; 2) a ~ 4,6, B =~ 49°, y = 71°; 3) ¢ ~ 9,6,
o= 30° B ~45° 574. 1) c ~ 2,1, o ~ 93°, B ~ 42° 2) a ~ 6,1, B = 25°, y ~ 35°.
575.1)b~2,1,¢~ 2,9, =105 2)a~1,5,b~1,8,y=T75°% 3)a ~4,5 c~12,3,
B=50°576.1)b~3,6,c~5,3,a=102° 2)a~4,7,b~8,5,y=30°577.1) o~ 30°,
B=~94° v~ 56°% 2) a~ 36, B~ 26° 7~ 118°% 3) a ~ 34°, B = 102°, vy ~ 44°,

a® +c? -b?
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578.1) a~ 29°, B~ 47° v~ 104° 2) a ~ 47°, B~ 75°, v~ 58°. 579. 1) b~ 4,8, d, ~ 4,3,
~ 45° ~ 135% 2) b~ 8,4, d, ~ 6,9, ~ 55°, ~ 125° 3) b ~ 2,8, d, ~ 6,4, ~ 74°, =~ 106°.
580. 1) c ~ 17,8, B~ 32°, y ~ 108% 2) b ~ 55, o ~ 103°, y ~ 32°; 8) a ~ 7,8 o = 30°,
B=175°581.1)b~46, B ~130° v~ 20°% 2) c~ 21,7, B~ 36°, y ~ 79°. 582. 1) o ~ 31,
B~24°,7y~125°%2)a=115°b~1,9,c~1,7;3)b~2,8, 0.~ 27°, v~ 113° 4) .~ 148°,
B~12° a~12,4.583.1)a~6,9,b~1,9,c~ 17,8 /C=113%2)a~2,b~3,c~4,
ZC=104°.584.a~4,5,b~5,6,c~ 17,5, LZA=34°.585.1) b~ 24, LA~39°, /B~94°,
ZC ~49% 2) ¢ = 14, ZA ~ 53°, /B ~ 68°, /C ~ 59°. 586. 1) ~ 3,9 cm, ~ 8,6 cM;
2) ~ 3,7 e, ~ 6,7 cm. 587. 1) ~ 4,8 cm, ~ 4,02 M, ~ 6,2 cm; 2) ~ 3,8 cM, ~ 4,7 e,

~ 3,6 cm. 588. 13 e, 14 cm, 15 cm. 589. a, a(1+\/§), a,/2+g. 590. 6,4 cM, SKII0

ZC — roctpuii; 11,7 cm, akmio £LC — tynuii. 591. ~ 57,4 cm, = 67,7 cMm, ~ 70,5 cMm.
592. 2Rsina, 2Rsinf, 2Rsin(a + B). 593. 9 cm; 24 cm; =~ 23°, ~ 97°. 594. /A ~ 56°,

2,/3(a® +b* +ab
/B ~ 124°, /C ~ 139°, ZD =~ 41°. 595. % cMm. H596. ( 3 )
b2

597. T 598. ~ 39,7 cm, ~ 42,4 cm. Brasigka: 3 BepIIUHU MEHIIIOI OCHOBU ITPOBE-

IiTh mpaAMYy, mapaieabHy O6iuHit cTopoHi. 3HANAITE 3a TeOPeMOIO CUHYCIB 6iuHi cTO-
(a2 -b° )sinasinB

POHU YTBOPEHOTO TPUKYTHHUKA. 599. S = . Brasiska: 3 BepimuHu

2sin(a+p)
MEHIIIOl OCHOBU IIPOBEIIiTh IPAMY, HapajelbHy OiuHi cTOpoHi. 3a TeOPEeMOIO CUHY-
. . . asinasina,
ciB BHaWAITHP CTOPOHY yTBOpeHOTOo TpuUKyTHHKA. 600. — - .
sin(o+B)sin(o, +B,)

asinfsinf,
sin(o+B)sin(B-p,)
§ 9. dopmynu nnoLli TPUKyTHUKA

608. 1) Hi; 2) rak; 3) ui; 4) Tak; 5) Tak; 6) mi. 609. 6 k8. ox. 610. 1) 15 cm?;
2) 24 cm2. 611. 56 cm? 612. 1) ~ 1,9 cm?; 2) ~ 7,3 em? 613. = 17,7 cm?.
614. 1) S~ 34,5 cm?; 2) y~ 37° 3) b = 24 cm; 4) a = 3,7 cm. 615. 1) 16 cm; 2) 8 cm.
616. 36 kB. ox. 617. 1) 12 cm?; 2) 90 cm2. 618. 156 cm2. 619. 1) 84 cm?; 2) 24 cm2.

73

620. 42 cm2. 621. 1) 120 cm?; 2) 8/5 cm2. 622. 336 cm?. 624. 1) R:T3 cMm,

.607.~162 M.

602.~51°. 604. ~ 29 m. 605.~924,3 m. 606. AC =

r=+J3 cm;2)S=6cm? r=1cm;3)S=12cm?, R=3,125cm; 4) S =24 cm?, r= 2 cm;
5)R=8,125¢cmM, r=1,5cm. 625.1) 13 cm; 2) 16,25 cm. 626. g\/p(p—a)(p—b)(p—c).
a

627.1)~ 12,9 cm, 12 c™, 11,2 cm; 2) 4,8 cMm, 4,8 cm, 4 cm; 3) 7 e, 24 cMm, 6,72 cMm.
628.12 cwMm, 5,6 c™m, 4,2 cm. 629. 1) Tak; 2) ui; 3) Tax. 630. AKIIO KyT o 36iIBITYETh-
ca Big 0° mo 90°, To mIoIa TPUKYTHUKA 361abITyeThCA. ITpy mogaabIirioMmy 36iIbIITeH-
Hi kyTa o Big 90° mo 180° mioia TPUKYTHHUKA 3MeHITyeTheA. ILIo1ia TPUKYTHUKA €
HalbinbIo0, AkImo o = 90°. 631. Brasieka: BpaxyiiTe, 1110 AiaroHaJb IapaJjejorpa-
Ma pos36uBa€e HMOro Ha JBa TPUKYTHUKU 3 piBHMMU miomtamu. 632. 1) ~ 5,6 cm?;
2)~ 11,5 cm?. 634. 1) ~ 1,4 cm?; 2) =~ 29,8 cm?. 635. Brasiska: Bpaxyiire, 110 AiaroHa-
JIi mapaJjiesiorpaMa po36MBaIOTh MOr0 Ha YOTUPU TPUKYTHUKY 3 PIBHUMU IIJIOIIAMMA.
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636. 1) ~ 19,3 cm?; 2) ~ 41,1 cm?. 637. Brasiska: Hexali O — TOUYKA IIEePETUHY Aiaro-
Hamen uotupurkytHuka ABCD. Toxai miomia mIhOro YOTHUPUKYTHUKA HTOPiBHIOE
cymi 1o TpukyTHuUKiIB ABO, BCO, CDO, ADO. 638. 1) 36 cm?; 2) =~ 21,1 cm2.
639. 1) ~ 19,1 cm?; 2) ~ 26,8 cm?. 640. ~ 14,9 cm. 641. ~ 16,03 cm. 642. 84 cm2.
643. 36 c™, 51 cMm, 75 cm. 644. 270 cm?. 645. 12 cm. 646. Brasiska: 1) ckopucraiitecsa

piBHOcTaAMU a = 2Rsina, b= 2Rsinf; 2) nixcrasre y hopmyiy (1) sHauenna R =—
9 . sina
647. — L Slnfl . 648. Brasiexa: Hexait AD = | — 6icextpuca AABC.
2sin(o—45°)sin (o +45°)

3HangiTh 3a opmysioio S=—absino miromti TpukyTHuKiB ABC, ACD, ABD Ta cKo-

, 650. 5=
sin(o+p) 2sina

2m’sinasinf

pucraiiteca pismictio S,,, = S, + S,,,. 649.

D

1
651. 288 cm?. 652. S :g\/(ma +m, +m,)(m, +m,—m,)(m, +m, —m,)(m,+m, —m,).
; . N . 1
Bkasisra: IPoJOBKTe ORHY 3 Me/liaH TPUKYTHUKA Ha BiAPi30K, 110 TOpiBHIOE — Me-

gianu. 653. S=1: i+l+i i+i—l l+l—l i+l—i . Brasie-
ha hb h(‘ hll hb hC ha hC hb h(l h(.‘ hll

ah, _bh, _ch,
2

Ka: BUPa3iTh CTOPOHU TPUKYTHUKA 3 PiBHOCTI S = i ckopucraiiTeca

dopmyaor 'epona. 655. ~ 1,9 kr. 656. AD = 400 M.

PO3AIN 4. MPABUJIbHI MHOTOKYTHUKM.
AOBXWUHA KOJIA. NNIOLLA KPYTA

§ 10. NpaBunbHi MHOFOKYTHUKN
657. Ha maut. 213. 658. 3)i4). 659. 1) OAiOB; 2) OM; 3) ZAOB. 660. 1) Hi; 2) rak;
3) mi. 661. 1) Hi; 2) mi; 3) tak. 662. 1) Hi; 2) rax. 663. 1) a) Tak; 6) ui; 1) a) Tak; 0) mi;
1) a) Hi; 6) Tax. 664. 1) 20 cm; 2) 32 cm; 3) 40 cm. 665. 80 cm. 666. 1) 540°; 2) 900°;
3) 1440°. 667. 2520°. 668. 1) 108°; 2) 150°. 669. 160°. 670. 1) 8; 2) 12; 3) 9.
671.1) 10; 2) 6. 672. 1) 18°; 2) 15°; 2) 40°. 673. 36°. 674. 1 (max. 215); 1 (maxn. 216).

675. 2. 676. 1) 12 cm; 2) 5\/§ cM; 3) 18 em. 677. 6 cm. 678. 1) 4 cum; 2) 8 cm; 3) %

679. 1) 8 cm; 2) 16 cm; 3) 48 cm. 680. 1 (max. 218); 2 (man. 219). 681. 1,5.
682. 1) 12 cm; 2) 16«/5 cm; 3) 18 cm. 683. 1) 2,5 cm; 2) 3 cm. 684. 1) 5 cm; 2) 6 cm;

3) 8 cm. 685. 1) 1,5 cm; 2) 2 cm; 3) g 686. Brasisxa: nopiBuaAlTEe GHOpMYyIn

a,=R\3 i a;=2r\3. 687. 1) R=2cm, r = 1 cm, P=63 cm; 2) a = 12 cm,
I"=2\/§ cMm, P = 36 cm; 3) a = 36 cwm, R=12\/§ cMm, P = 108 cm; 4) a=3x/§ CcM,
R=3cMm,r=1,5cm. 688. 1) 24 cm; 2) 30 cm; 3) 42 cm. 689. 1) R=3/2 cMm, r= 3 cM,
P=24cm;2)a=16cm, r=8 cm, P =64 cm; 3) a = 20 cm, R=10\/§ cM, P =80 cwm;
4)a =4 cwm, R=2\/§ cM, =2 cMm. 690. 1) 8 cm; 2) 4\/§ cMm. 691. 1) 1,5 cm; 2) 9 cm;

2.3

3) 15 cm. 692. 1) 2 cm; 2) 8 cv; 3) 3 cm. 693. 1) Ha xouri pagiycom R mo3aagaemMo
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IOBiIBbHY TOUKY; 2) i3 maHoi TOUKM HA KOJi BiAMiuyaeMO MOCIiZOBHO 5 TOUOK PO3XU-
JIOM IIMPKYJIA, 110 AopiBHIOE R; 3) 3’€IHYEMO TOYKU M OTPUMYEMO IIECTUKYTHUK.
696. Brasigxa: BpaxyuTe, IO CTOPOHA IPABUJIBHOTO IMECTUKYTHUKA TOPiBHIOE
paziycy KoJia, OIMCAaHOTO HaBKOJO HBOTO. 699. Brasziéka: cnoyaTKy HaAKpPeCIiThb
KOJIO JaHOro pafiyca. Yepes #oOro IeHTP IPOBENiTh HEePHEHAUKYJIAPHI mpsAMi.

2
700. % . 701. % 702. Z“fn.ms. f—zn.704. Brasiera: sHARLiTE CyMy
180°(n-2) . 360° .
180°— i . 705. 120°. 706. 1) 4; 2) 3. 707. 1) Tax; 2) rax. 708. Hi.
n n

709. 60°. 710. Brasieka: 1) cmouaTKy AOBEIiTh PiBHiCTh TPUKYTHUKIB; 2) MOBEIiTH,
1110 YTBOPEHI YOTUPUKYTHUKHU € PiBHOOIUHMME TpamneniamMu; 3) sHalIiTh BigmoBiami
KyTH TPUKYTHMKA 1 CKOpHCTaiiTecd O3HAKOI0 PiBHOOEAPEHOTO TPUKYTHUKA.
711. Brasigka: criouaTKy 3HAHWAITh 30BHIiIHIH KyT. 712. BKa3igka: CIIOUaTKy JOBe-

IiTh piBHicTs TpuryTHUKiB. 713. 1) 6 c™; 2) 2m+/3. 714. 1) 4 c™, 8 cm; 2) n, 2n.
715.1) 2 em, 242 cm; 2) 1 em, V2 cm. 716. 1) 6(2+J§), 3(3+2\/§); 2) 10(2+J§)

5(3+2J§); 3) 2m(2+J§) m(3+2J§). 717. 1) V6 cm; 2) 3V6 cm; 3) i
af

718.1) 5 cm; 2) 1 em; 3) —2 . 719. 1) 30 om; 2) 34 ev; 3) 2a. 720. 1) 14 ev; 2) 12 e

2P3

3) ?. 721. 1) 24 cu; 2) 24J§ cM; 3) T’ 722.1)a =3 cm, R=3 e, r=¥ oM;

d d d\/_

2)a=4cm, R=4cm, r=2v3 cm; 3) a=gs R=0, 1= . 723.1)10 c™, 543 eu;

2
dfd

2) 12 cm, 64/3 cv; 3) o, =. 724.1)4 cm, 23 cm; 2) 16 em, 83 cm; 3) a3, 2a.

725. Brasiska: po3TJIIHBbTE JBA BUTTAAKU. 1) 6\/§ cM abo 3\/§ cM; 2) 6 cm abo 3 cm;

) 2a:;/§ a6 ax/_

0 ——. 726. IIpaBUIBHOIO TPUKYTHUKA. 727. Y IPaBUILHOMY YOTHUPU-

KYyTHHUKY. 728. H1. 729. Brkasziska: cIoYaTKy 3HAWAITh pajiyc OIMCAHOrO KoJjia.
730. Brasiska: cuodyaTKy 3HaWAiTh mgiaroHasi. 731. Brxasieéka: HOBeIiTh PiBHICTH
YTBOPEHUX TPUKYTHUKiB. 732. Brasiéka: NOBeAiTh, 10 B YTBOPEHOMY N-KYTHUKY
Bci cTopoHU piBHI ¥ yci KyTu piBHi. 733. 60°. 734. Brasiekxa: nmepeKkoHaiTecs, 110 BCi

KYTHU BOCBMUKYTHHKA AOPiBHIOIOTH Mo 135°, a KOKHA CTOPOHA AOPiBHIOE a<x/§ —1).

735. Brasieka: CIOJYYiTh JaHy TOUKY 3 BEPIINHAMU N-KYTHUKA i 3HAUIITH ILJIOMTY
N-KyTHUKA K CyMY ILJIOII YTBOPEHUX TPUKYTHUKIB. 736. Brasiéka: moBeIiTh, 110
KOXKHHUM KYT YTBOPEHOT0 TPUKYTHUKA AopiBHIoe 60°. 737. 1) AKIimo n < 6; 2) axino

n = 6; 3) axkmo n > 6. 738. 1) 2(3+2J§); 2) 4(3+2J§). 739. %(2+ﬁ).

740. (2 + f ) 741. Brasigka: mogijiTh BOCbMUKYTHUK Ha 8 PiBHUX TPUKYTHUKIB i

posTaAHbTe oAuH i3 HuX. 1) CkopucTaiiTeca TeopeMoio KOCUHYCiB; 2) cKopucTaiiTecs
Teopemoio Iliparopa. 742. Brasziska: cCKopHUCTaliTecss BKa3iBKOIO OO0 IIOIEepPeIHbOL
sagaui. 743. Brasieka: CIOUATKY OOBEIiTh, II[0 CTOPOHA HPABUJILHOIO BINCAHOTO
TPUKYTHUKA [OiJIUTh NEPIEeHINKYJIAPHUNA m0 Hei miamerp y BigmomenHi 3 : 1.
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744. Bra3siska: cuoyaTKy mo0yayiTe fonoMiKHUM piBHOGeApeHuit TpUKyTHUK AOB
3 ocHOBOIO AB, y ssxoro OC — Bucorta, D € OC, AD = OD i DC = AB. OA — pagiyc
KO0JIa, OIIMCAHOI'0 HAaBKOJIO BOCBMUKYTHUKA. 745. BKas3iéka: CKopucTaiTecsa BKas3is-
KOIO 10 moIepe Hbol 3amaudi. 746. Bkas3ieka: MOKaMXKiTh, 1110 cyMa KYTiB MHOTOKYTHU-
KiB, AKi MarOTh CHLIBHY BepIINHY, gopiBHIOE 360°. 747. Brasieéka: cKopucTamiTecs
BKa3iBKOIO 10 MoNepeaHboi 3agaui. 748. ~ 4,4 cm. 749. 4,2 m, 2,3 M, 2,1 M.

§ 11. OoBxuHa kona. [loBXWHa oyru Kkona

750. 1) Hi; 2) mi 3) rax. 751. 1) Hi; 2) ui 3) rak. 752. 1) Hi; 2) ui 3) Tak.
754. 1) 107 cm; 2) 207 cv; 3) 2471 em. 755. 1) 47 cm; 2) 61 em; 3) 8n cm. 756. 1) 2 cm;
2)Tem; 3)1em.757.1) D=5cm,C=5ncm; 2) R=10cm, C=20ncm; 3) R=9,2 cm,
D=18,4cm; 4) R=4,8cMm, C = 9,6 cm; 5) D = 22 cm, C = 227 cm. 758. Brasiska:
CIIOYATKY BHAMAITE pagiyc Kojaa. 759. 1) 36inpmurbea Ha 107; 2) sMeHITUTHCS Ha 675
3) sbinbimuThea y 2 pasu. 760. 1) 67 cm; 2) 12n cm. 761. 1) 8% cm; 2) 821 cm.
762. 1) 13w cm; 2) 251 cm; 3) 20w cm. 763. 1) 37 cm; 2) 24/2n cM; 3) 4431 cm.
764.1) 10\/§TE cM; 2) 207 cm. 765. 1) mt em; 2) 21 em; 3) 4w em. 766. 1) 21 evm; 2) ©T em;
3) 3n cm. 767. 1) % cM; 2) 108 cm; 3) 67 .768. 1) @ cm; 2) 90 em; 3) 30°.
769. 1) 80°; 2) 108°; 3) 80°. 770. 1) 8x cm; 2) 12x cm. 771. 1) 14,4n cm; 2) 9,67 cm.
772. 1) 61 ov; 2) 24n M. 773. 1) 1,25\73n cm; 2) 2,6v/41n cm. 774. 83 cm;

2) 733 cm. 775. 1) 6 cm; 2) 1 cm. 776. Brasieka: crouaTKy 3SHaUIITL pagiyc KoJja.
777.1)= 14,7 cm; 2)~1,5m. 778. 1) 3 cm; 2) 5 cm. 779. Ilepumerpu piBHi. 780. 1) ﬁ;
T

ZZI 3lf an\f 2anJ§

2) ——; 3) ——. 781. 1) — 2) 1 g 782. 2n(a + b) (man. 243); an

(man. 244); 3) 2an (Mar. 245). 783. 1) 167 cv; 2) 27 ev. 784. 1) 507 em; 2) 1307 .

785. IMoB:xuui mamoro kosa. 786. ~ 300 cm. 787. 1% cm. 788. Ilepiue KoJo.

789. 1:+/3. 790. 126. 791. 1) » 40004 xkMm; 2) ~ 80 cm. 792. ~ 126 m. 793. ~ 5,7 M.
794. Brasieka: ciouaTKy Tpeda moMipAaTH, CKiIbKY pasiB HAaMOTY€ETHCSA JIAHITIOT JJIs
Bigpa Ha Bas. 795.~40 076 xM™.

§ 12. MNnowa kpyra Ta Koro 4acTuH

796. 1) Hi; 2) ui 3) tax. 797. 1) Hi; 2) mi 3) rak. 799. 1) 167 cm?; 2) 367 cm?;
3) 81n cm?. 800. 1) 257 cm?; 2) 36w cm?; 3) 64w cm?. 801. 1) 5 cm; 2) 3 cm; 3) 6 cMm.
802. Brasisxa: cmouaTKy 3Ha#AiTh pamiyc xpyra. 1) 2 cm; 2) 4 cm; 3) 7 cMm.
803.1)C=20ncm, S=100m cm?; 2) R=10cm, S=100ncm?; 3) R=5cm, C=10rn c™m;
4)R=1cm, S=ncm?; 5)C=6ncm, S=9ncm?; 6) R=6cm, S =36ncm?; 7) R= 3 cwm,
C=6ncMm. 804. 1)4n cm; 2) 2n cm; 3) 18w cm. 805. 1) 36inbmursea B 9 pasis; 2) 3MeH-

muThess B 4 pasu; 3) 30iapmuThess B 16 pasis. 806. 2. 807. 1) E cm?; 2) 9 em?;

3) 167 cm?. 808. 1) 47 cm; 2) 167 cm. 809. 1) 251 ecm?, 507 cm?; 2) 497 em?, 98w cm?;
3) 81w cm?, 1627 cm?. 810. 1) 257 cm?; 2) 1697 cm?; 3) 1007w em?. 811. 1) 1087w cm?;
2) 144n cm?. 812. 1) © ecm?; 2) 2% ecm?; 3) 10w cm?. 813. 1) 18n cm?; 2) 451 cm?;

R’ R’ R’ R’
3) T2ment. 814.1) T (1-3); 2) ?(K—Z\/E); 3) E(47:—3J§) - 815.1) = ~(n-2);
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2
2) f—2(2n—3x/§). 816. Brasiska: sactocyiite popmyau D = 2RiC = 2nR. 817. Bxa-

3ieka: 3acrocyiite popmyay S = tR?. 818. Ilnoma nmiBkpyra 6insma. 819. V 2 pasu.
820. Iloma onrcaHOro Kpyra B YOTHPU Pas3u OLIbINA 34 IJIONIY BIIMCAHOTO Kpyra.
821.1) 10 cm; 2) 12 cm. 822. 1) 16w cm?, 4 cm?; 2) 4 cm?, T cm?. 823. 1) 8n cm?,
4m cm?; 2) 187 cm?, 97 cm?. 824. 1) 1:4;2) 1: 2; 3) 3 : 4. 825. S=n(R*-r’).

826. 1) 60n cm?; 2) 8n cm?. 827. i 828. 1) 160°; 2) 72°. 829. 1) = 7,12 cm;

2) ~ 3,37 cm. 831. Rz( 3‘/—J (Ma. 255); RZ(3J§ n) (vau. 256) 832. R?(n-2)

2 2
(max. 257); R*(4-n) (wax. 258) 833. o0, 834, Q3 g5 M gag O

T 3 4 64n
837. 3 : 2. 838. S:(«/g—EJRZ. 839. a2 840. 10 cm. 841. 1) ~ 644,6 cm;

2)~1790,5 cm?. 842. 0,75 mm. 843. 43,4 % . 844.~ 9,4 om®.

PO3A1N1 5. TEOMETPUYHI NEPETBOPEHHA

§ 13. MNepemiweHHqa. MNapanenbHe NepeHeCceHHs

845. 1) Hi; 2) rak. 846. 1) Hi; 2) rak. 847. 1) Hi; 2) rak. 848. 1) Hi; 2) ui; 3) rak;
4) mi. 849. 1) Hi; 2) rax. 850. Mau. 275, 6. 851. [lepeTBopeHHS He € IIepeMill[eHHAM,
OCKiJILKU BOHO He 36epirae Bigcrani misk Toukamu. 852. 1) ¥V Touku X'iY’; 2) y Bin-
pisxku CX' i X'Y’; 3) rak. 853. 1) He icuye; 2) icuye. 854. Tak. 855. 2) AB = A'B'.
858. Tax. 859. 1) Tax; 2) ni. 862. fIxmo AB || CD a6o AB i CD nesxaTh Ha OfHil
npamiii. 865. 1) Hi; 2) rak; 3) mi. 866. 1) Tak; 2) tax. 867. 1) He 060B’s3K0BO.
868. 1) BOD; 2) BOC. 869. He o60B’sa3koB0. 870. Tak. 871. Hi. Ile Mmo:kauBO ayis
piBHOOenpeHnX TPUKYTHUKIB. 873. Brasigka: cKkopucTaiTecs HACHIAKOM 3 TEOpeMU
IIPO BJIACTUBICTD mepeMitnenus. 874. 1) Tak; 2) rak; 3) He 3aB:xau; 4) Tak. 875. 5 KB. of.

(ma. 282); 2(3J§ —2) KB. of. (Ma. 283). 876.AB|CDiAB = CD a6o AB = CD i six-

pisku AB, CD nesxath Ha onHii nmpamiii. 877. Besmiu. 879. 4 cm?. 880. Brasiska:
BHUKOHAMiTe mapaseIbHe IepeHeceHH Oiunoi cToporu AB Tpamnemnii ABCD (BC | AD)
TakK, o6 Touka B mepeiinia B Touky C. Po3risgsHbTe yTBOPEHUH TPUKYTHUK.
881. Brasieka: BUKOHaiTe MapajejbHe MepeHeceHHA OiUHOI CTOPOHU Tpareriii Tak,
K TTOKa3aHo Ha MaJTOHKY 284. 882. Brasigka: BUKOHAIITe TTapaJjesbHe TepeHeceH-
HA giaromaJi Tpameliii Tak, K mokasaHo Ha MaaoHKY 285. 883. 4 cm. Brasiska:
cKkopucraiiTecsa martouKoM 284. 884. Brasieéka: cKkopucTraiiTecsa HACJIiTKOM 3 Teope-
MU IIPO BJIACTUBICTH MEPEMIIlIeHHA Ta 3aJaueio B TeKcTi maparpada. 886. Brasigka:
OPUIIYCTiTh, 110 HapajejbHi OpaAMi a i b mpu nepeMilieHHi IepexogAaTs y opami a’ i
b', aki meperunaioTbcAa. OCKiIbKYN HmepeMillleHHA 36epirae HaJEKHICTL TOUOK IIPH-
Mi#i, To IpaMi a i b Takox meperuHanuca 6. 887. Bkasigka: CKOpUCTANUTECST MAJIOH-
kKoM 284. 888. Brasiska: ckopucraiiTeca madioHKkoM 285. 889. Brasigka: Hexan y
TpukyTHUKYy ABC AM i BN — piBHi mexiauu. IlapaieabHo mmepeHeciTs Biapisok BN
Tak, 1o Touka N mepeiinnia B Touky M. AAMB' — piBHOOeapenuii. Po3risaubTe TpHU-
KyTHUKU ANB i BMA. 892. BKagiBka: Hexaiit AMNB — neaKuil MIJIAX MiK celaMu
Ai B (man. 289). ITobyayiiTe TOUKy A’, y AKY IEePEXOAUTh TOUKa A TpU ITapajeabHoO-
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MYy IIepeHeceHHi, 1110 mepeBoAuTh TouKy M B Touky N. 3HaiaiTh Toury K mepetuny
npamoi A'B 3 Geperom piuku, axkuii € oamxuuM g0 ceaa B. IIpoBexiTs 3 Touku K
HepHeHAUKYJIAP A0 iHIIToro Oepera piuku.

§ 14. CumeTpia BIGHOCHO TOYKMU i NPAMOIT

893. 1) Hi; 2) rak. 894. 1) Hi; 2) rax. 895. 1) Hi; 2) ui; 3) tax. 896. 1) Hi;
2) rax. 897. Ha man. 314, 6. 900. Brasiexa: BuMipaiiTe moOyT0oBaHUMN BiAPi30oK
Ta BU3HAUTe po3MimneHHs ioro cepenumau. 901. Brasziska: modyayiiTe TOUKM, CHU-
MeTpuuHi BepmuHaMm TpukyTHuUKa. 902. 1) A'(-3; —5); 2) A'(3; —5); 3) A'(—=5; —7).
903. 1) A'(-2; -2), B'(-6; —6); 2) A'(6; —2), B'(2; —6); 3) A'(2; 2), B'(-2; —2).
906.1)C,,D,,D,C;2)BC,DC,.907.1)B,, A, B, A; 2) DD,, AA,. 908. Ha ma.
316, B. 911. Brasiska: mobyayiiTe cepeUHHNI MePIeHINKYJIAP A0 Bimpisxka MN.
915. 1) Brasigka: mobynyiiTe OBi TOUKM, CAMETPUYHI MEeHTPY KoJia Ta JeAKill ToU-
ui xosa. 916. 1) A'(—4; —5); 2) A'(4; 5). 917. 1) A'(2; -1), B'(4; —1); 2) A'(-3; 3),
B'(3;-3); 3)A'(3; —2), B'(6; —4). 919. Brasigka: cioUaTKy 3HaWIiTh TOUKY, BiTHOCHO
axoi Touku A i B cumerpuuni. 920. Brasiéka: ckopucTaiiTech TeOpeMOIO IIPO BJac-
TUBicTh cuMeTpii BigHOoCcHO Touku. 921. Brasigka: cKopucTaiiTeCh 03HAKOIO: IKIITO
JiaroHaJi YOTUPUKYTHUKA JiIATHCA TOUKOIO 1X IepeTUHY HaBIIiJ, TO TAKUI YOTUPU-
KYTHUK — mapaJjejgorpam. 922. 1) A'(-1; -2), C'(-7; —-3), B'(—4; —6). 923. 1) Taxk;
2) mi; 3) Tak. 925. Brasigka: AKINO YOTUPUKYTHUK ABCD Mae 1eHTp cuMeTpii, To
Bepmuuu A, B, C, D mepexongaTth Bignosigmo y Bepmunu C, D, A, B. Or:ke, iioro
croporu AB i BC mepexonaTh Biamosiguo y croporu CD i DA. Tomy AB | CD,
BC | DA. 926. TIpawma, piBHOBigganeHa Big ganux npamux. 927. Brasieka: CIouaTKy
nobyayiite npamy l, BitHOCHO K01 cuMeTpuuHi Touku A i A', a morim Tourku B'i C',
cumerpuuHi B i C BigHOocHO nmpamoi [. 928. Brasieéka: IpoBeniTh IpAMY, IepPIeH-
IUKYIAApHY m0 G6icexTpucu Kyra. 930. Brasigka: cKopucTaiiTeCh THUM, IO JiHid
IEeHTPiB € Biccio cuMeTpii KokHOTO 3 maHmX Kin. 931. Brasiéka: cKopucraiiTecsa
BJIACTUBOCTAMU JiaroHajeir pomba. 935. Tpameriia — oaHy; OpAMOKYTHUK — MIBi,
pom06 — 1Bi; KBagpaT — uotupu. 937. Brasieka: modynyiiTe Koo i3 meaTpom O i pa-
miycom OA. BigxkaamiTs Bix Touku A Tpu Xopau, aki nopisuioors OA. [licTrameTe Tou-
Ky A'. 939. Brasigkxa: mobyayiiTe IpAMY, CAMETPUUHY IPAMil a BiTHOCHO TOUKH P.
940. Brasieka: mo3HAUTe Ha HaHil npAMiii ABi moBiabHI Touku M i N. Toxi Touka A’,
cUMeTpUYHA TOUIli A BiTHOCHO JaHOI MPAMOI, € TOUKOIO IEPETUHY KiJ i3 meHTpamMu
M iN #1pagiycamu MA i NA. 941. Brka3iéxa: CKOPUCTABIIIUCH BJIACTUBOCTAMU OChO-
BOI cuMeTpii, 0GTpyHTYIiTe PiBHICTE CTOPiH TpUKyTHUKA. 942, Brasieka: mobynyiiTe
TouKy B, cumerpuuny Tourni B BigHocHO mpamoi [. Touka meperuny npamux AB, i
| — mrykana rouka N. 943. Brasierxa: mobynyiite Touku M, i M,, ckMeTpUYHI TOUIIi
M BigHOCHO CTODiH AeAKoro KyTa. IIposenits npamy M, M, i TI03HAUTE TOUKU ITE€pe-
TUHY 1iel npAMoi 3i cropoHamu KyTa uepe3 X i Y. AMXY — mykauwuii. 946. Brxa3is-
Ka: cCKopHcTaiTech PO3B’A3aHHAM 3amaui 942.

§ 15. NMNosopoT

947. Ha mauroury 332, B. 948. Brasigka: Bimkaamite Bigpisoxk ON = OM.
954. 1) ¥V npamy; 3) v KyT, piBHuii ganomy. 957. Bra3siéka: BUKOHAITe IOBOPOT
IBOX OYAb-AKUX TOUOK MPAMOI HAaBKOJIO TOUuKYU M Ha nauuii Kyt. 958. Brasieka: Bu-
KOHAaiTe MOBOPOT IEHTPA KO0JIa Ta AedKOl TOUKM KO0Jia HaBKOJIO TOUKU A Ha HaHWUi
KyT. 959. 'eomeTpuuHe MicIle I[EHTPiB IOBOPOTiB — CepeaUHHUM MePIeHAUKYJIIAD A0
Biapiska XX'. 960. 'eomeTpuyHe MicIle I[eHTPiB MOBOPOTIiB — CepeJUHHUN IIepPIIeH-

( 279



Bignosigi Ta BKa3iBKM

OUKYJSAP OO BiApiska, IO CIOJIyUae IeHTPHU JaHuxX Kija. 964. Bra3ieéka: MOKAXKiTh,
10 BigpisKM, AKi CHOJyUYalOTh TOUKY IMEePEeTHUHY BHCOT i3 BepIIMHAMU TPUKYTHUKA,
MAaloTh PiBHI HJOBKUHM, & KYTU MiK HUMH CTAaHOBJIATH 110 120°. 965. Brasieka: Bu-
KOHAalTe MOBOPOT TPUKYTHUKA HABKOJIO IleHTPa Ha KyT 120°. 966. Brasiska: BUKO-
HaiiTe MOBOPOT KBaApaTa HaBKoJIO IieHTpa Ha KyT 90°. 967. Brasigka: Ha CepeIuHHO-
My IepIeHIuKYJIAPi A0 Biapiska, AKMH cHoJydYae HMEeHTPU AAHUX KiJ, MOOyayiTe
TOYKHU, 3 AKUX Iled Bipisok BuaHO mig KyTom 45°. 968. IlenTp moBOpoTy — TOUKAa
TepeTuHY CepPeINHHNX MePIeHIUuKYIAPiB 1o BigpiskiB AA’' i BB'. IlenTpa moBopoTy
He icuye, axmo AA' | BB'i AA' # BB', a6o AA' = BB', a cepepunu Bigpiskis AA' i BB’
He 30iratoTbca. 969. Brasigka: BUKOHATE MOBOPOT TPUKYTHUKA HABKOJIO BEPIITUHYI

2-1
B ma xyt 90°. 971. \FT 973. 1) 10 xBuauu Ha 13-Ty; 2) 20 xBuauH Ha 13-TYy.
974. Brasigka: 3HAWAITH IIEHTP IIOBOPOTY, 3a AKOro IPAMOKYTHUK ABCD 3aiime
noJioskeHHA NpAMOKyTHUKA A B,C, D, (man. 336). [lna nporo sHaiAiTs Touky O me-
PeTHHY cepeIMHHMX NepHeHAuKyNApiB [ i [, no Bigpiskis AA,, BB,. Ilpu nosopoti
HaBKoJIO ToukH O Ha KyT 90° npamorkyTHuK ABCD 3aiime monoskenna A, B.C D,.

§ 16. NepeTBOpeHHs NOAIOHOCTI

975. Ha mamnouky 348, 6. 976. Hi. 977. k= 1. 979. k = 4. 981. 1) Taxk; 2) ui;
3) rak. 982. 1) Hi; 2) rak; 3) mi. 983. 1) Hi; 2) tak. 984. Hi. 985. 1) Tak; 2) Tax.

986. Tax, 60 %:g 987. 14 cm, 21 cm, 28 cm, 35 cm. 988. 1 : 4. 989. 1) 0,25; 2) 4;

3) 25.990. +/2. 991.1)1:16; 2) 4 : 25; 3) m?: n%. 992.1)2: 3; 2) 1 : 4; 3) m : /.
993.1) 16 cm; 2) 24 cv; 3) 32 em. 994. 1) 56 cm?; 2) 100 ecm?; 3) 120 ecm?. 995. 1) 18 e,
24 cm; 2) 27 cm, 36 cm. 996. 1) Hi; 2) rak. 997. Tak, axmo MN | AB, k=0,5. B inmux
IBOX BUmagkax — Hi. 999. 8 cm, 10 cm, 6 cm; 16 cm, 20 cm, 12 cm. 1000. 1) Hi; 2) Hi.
1001. Tak. 1002. Tax, £ = 0,5. 1003. 1) 81 cm?, 25 cm?; 2) 361 cm2, 256 cm?.
1004. 1) 56 cm, 40 cm; 2) 200 cm, 176 cm. 1005. 1) 75V3 mm?2; 2) 2504/3 mMZ.
1006. 1) 75 cm?; 2) 250 cm?. 1007. Hi. 1008. Y 2 pasu. 1009. Cepenusa aixia mae 6iab-
1y moB:KuHRy. Brasieka: nexait ABCD — paHa Tpamelis 3 ocuoBamu BC i AD, Touku
N i M nexatsb Bimmosigmo Ha cropoHax ABi CD. Tpamneniit NBCM ta ANMD nioni6wHi.

BC NM
Toni _:E’ 3Bimzcu NM =~/BC-AD. Cepenua Jimia rtpamnelii gopiBHIOE

%(BC+AD). Toni VBC-AD <%(BC+AD). 1010. 1) 1 : 2; 2) /6 :3. 1012. Brasie-

Ka: mobynyiiTe neaKuil pom06 i3 KyTOM O, BepPIINHK AKOrO JIeKaTh Ha cTopoHax AB
i AC. Takuit pom6 mogiouwmii mykamomy. 1013. 4,5 m. 1014. 35 m. 1016. Hi.

PO3/IN 6. NOYATKOBI BIJOMOCTI 31 CTEPEOMETPI]

§ 17. B3aeMHe pO3MilLLEeHHS Y NPOCTOPi NPAMUX, MNJIOLWMH,
NPSAMOI Ta MNJIOWUHN
1019. 1) Hi; 2) rak; 3) mi. 1029. 1) A, Bi D; 2) AC i CD; 3) ui, Tak, #i. 1030. Hi.

1032. 1) Beamniu; 2) ogay. 1035. 15. 1036. 1) 3 cvm; 2) 4 cm; 3) 8 cm; 4) 1242 cM;
5) 7 cm. 1037.1) 5 cm; 2) 12 cm. 1039. He icaye. 1051. 1) Taxk; 2) Hi; 3) Tak.
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§ 18. MHororpaHHukKu

1070. 1) Hi; 2) rak; 3) mi; 4) Tak. 1073. 1) 94 cm?; 2) 164 cm?; 3) 52 cm?.
1074. 1) 2 cm?; 2) J2 cm?; 3) 1 em?. 1075. 1) 16 cm?, 24 cm?; 2) 100 cm?, 150 cm?;
3) 64 cv?, 96 cm?. 1076. 96 cm?, 144 cv?. 1077. 360 cm?, 840 cm?. 1079. 1) 48 cm?,
240+ 253 .

2
5043 cm?; 2) 240 cm?, 240+50/3 cm?, 20043 cm?, 8) 972 em?, 1134 cv?, 2187 cm?;
4) 108 cm?, 126 cm?, 81 cm?; 5) 64/3 cm?, 48+12V3 cm?, 243 cm?; 6) 72 cm?,
72+1243 cm?, 3643 cm3. 1081. 250 cm?®. 1082. 1) 375v3 cm?; 2) 1500 cm?;

3) 2250/3 cm?®. 1083. 94/3 cm?. 1084. 1) 5 rpaneii, 9 pebep, 6 Beprus; 2) 4 rpami,
6 pebep, 4 Bepmuau. 1086. 1) 36iabmuThesa v 9 pasiB; 2) 3aMmeHIIUThCA Y 16 pasis;
3) s0impmmmThCa y 2,25 pasa; 4) smemmuThea y 16 pasis. 1087. 1) 140 cm?,

188 cm?, 120 cm®; 2) 480 cm?, 480+200+/3 cm?, 60043 cm?. 1088. 1) %; 2) %

1089. 1) # CMZ, 25\/§ CMz, 123:\/5 252\/5

243\/5 —24?1\/5 c —27;5 cm?, 9x/§ cm?, —9;/5 cMs.

m®; 4)
4
1090. 1) 4\/5 cMm?, 4\/§+4 cMm?, % cm?; 2) 25\/§ cm?, 25x/§+25 cM?; 122\/5 cMm®.

1091. 1) 324 cm?, 486 cm?, 729 cv?, 100 cm?, 150 cm?, 125 cm?; 2) 1444 cv?, 2166 cv?,
6859 cm?, 1024 cm?, 1536 cm?, 4096 cm?®. 1092. 100 cm?, 108 cm?, 40 cm?; 400 cm?,

528 cm?, 640 cm®. 1093. 2aH(1+~2+5), 2aH1++2++/56)+12a*, 6a’*H .

1094. Binpmuit 06’eM Mae MHOTOTPaHHUK, OCHOBOIO AKOTO € KBagpart. 1095. Muoro-
TPaHHUKY MaIOTh OgHAaKoBi 06’ emu. 1097. 1) 7800 kr; 2) 15 600 kxr; 3) 39 .

57 em?; 2) 80 cm?, 96 cm?; 3) 96 cm?, 132 cm2. 1080. 1) 120 cm?, m?

’

ev?; 2) 7543 em2, 1004/3 cwm?,

cM3;

3) ev?, 8143 cem2,

§ 19. Tina oOepTaHHe

1099. 1) Hi; 2) mi; 3) rak. 1100. 1) IIpamoryruuk; 2) cexrop. 1101. Hi.
1102. 1) Hi; 2) ui; 3) mi. 1106. 1) 40x cm?2, 487 cm?, 40n cm?; 2) 321 em2, 37,121 ecm?,
25,61 cm®;, 3) 100m cm?, 110m cm?, 250m cm®. 1107. 1) Hi; 2) mi; 3) Hi.
1110. 1) 2nv29 cm?, 27:(\/29 +2) cm?, % cm®; 2) 157 em?, 24n cm2, 121 cmd;

3) /37 com?, n(\/37 +1) em2, 21 e, 1111. 1) 5 cm, 157 em?, 247 cm2, 121 ev?;

2) 13 cm, 657 cm?, 90n cm?, 100%x cm®; 3) 10 cm, 60 cm?, 96w cm?, 967 cmd.
1115. 1) 324x cm?, 1087 cm?; 2) 4 cMm, @ cm?; 3) 6 cm, 144w cm?; 4) 3 em, 367 cm?;
343n cm?®; 6) 2567 cm?, @ cm®. 1113. 1) 167 cm?, 3—;75 cm?®; 2) 367 cm?,

256m 2. 1114. 100z en?, 2207

5) Z cM,
2
36w cm?; 3) 647 cm?,

cm®. 1116. 1) 36iabmuTbCA B

n pasiB, 30LIBIINTHLCS B 11 pa3iB; 2) 30iAbIINTLECA B 11 pasiB, 30iabuTLCA B n? pasis.
1117. 1) 120n cm?, 320% cm?, 600 cm?®; 2) 480n cm?, 12801 cm?, 48007 cm?®.
1118. 1) 9 cm, 3247 cm?, 7297 ecm?; 2) 7 M, 2887w cm?, 567w ecm®. 1119. 1) Hi; 2) mi;
3) mi. 1120. 1) 175% cm?, 244n cm?, 3921 cm?; 2) 240n cm?, 384n cm?, 768n cmd.
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1121. 1) 5 cm, 3007 cm2, 720% cm3; 2) 9 e, 3241 cm?, 4327 em?. 1122, 1) %; 2) i
1728 27 C2 C h
1123. 1 ; 2 .1124. 1) Ch, Ch+ 3 2) 2hJST, 2hNST+2S,
) 125 * ) 512 ) o0’ an 2 " "

SH . 1125. Haii6inbIiny mioIy 6iuHOI TOBepXHi Mae MUIiHAP, AKUN YTBOPUIN 00ep-
TaHHAM KBaJApaTa HABKOJO HOr0 CTOPOHM, HANOGINBIIL IJIONIY ITOBHOI IMOBEpXHi i
00’eM Mae MUIIHAD, AKUI YTBOPUIN 00ePTaHHAM IPAMOKYTHUKA HABKOJIO CTOPOHU

2 2 2
30M.1126.1)%\/h2+c— 9\/h2 c .c Ch :2) WnS, WnS+S, 2 / s,
T

an®’ 2 4r? i

3

1127. 1) %ﬁ; 2) Yonv?; 3) 6—2; 4) /xS . 1128. 1) 100% cm?, 367 cwm?,
T T

w cm?, 367 cm?; 2) 1967 cm?, 167 cm?, 13;271 cm?, 3—;7[ cm®. 1129. = 36,3 %.

1130. 1) ~ 159,38 km; 2) ~ 356,51 km. 1131. = 78,5 tuc. km?, ~ 482,81 Ttuc. Km?,
~ 506,45 Ttuc. km?, ~ 145,19 tuc. km?.

NMOBTOPEHHA BUBYEHOIO

MeToa KoOpaUHAT Ha NJIOLWMHI

1132. 1) K(2; —-1), L(1; —-3), M(5; —2); 2) K(-2; 1), L(-1; 3), M(-5; 2);
3) K(-2; —-1), L(-1; -3), M(-5; —2). 1133. 3—2«/5, 3+2v3. 1134. 7 aco /53.
Brasigka: posriaanbTe nBa Bumaaku. 1135. 9 kB. om. 1136. 1) 6 cm; 2) 6 cwm;
3) 6+/2 cm. 1137. Dy=-2x-3;2)y=-2x+ 3; 3) y = 2x — 3. 1138. C(5; —5).

1139. (2;%). 1141. 22,5 aixktai 37,5 gdikrda.

BekTopu Ha NNOLWUHI

1142, x = 0, x=—2. 1143. 1) Tax; 2) mi. 1144. E:ﬁ—é, B_C=3+9

3 T 2 2 2 2

1145. E:—E+E, E:%—ATD. 1146. Brasiska: 3HaWIiTh CKaJAPHUN
J13

IOOYTOK BEKTOPiB ai2b-a. 1147.~43°. 1149. 13 1151. Koo pagiycom 1.

Po3B’A3yBaHHA TOUKYTHMKIB

Isin 45°+3—a

csinacosa \/Ec sino \/Ecos a 4
1152. 1) < ; . . 1153 —~ 4

sin(o+45°) 2sin(o+45°)" 2sin(o+45°) sina
bsina
9 bsi +
1154. 3510 1455, 1) 2, g USI0(9B) s IO o 1157, VIO om,
sinfp sin(a+Bj sin(a+ﬁj
2 2

V19 cm. 1158. 1) 45 cm?; 2) 8 em?. 1159. 1) % M, g e 2) 3,125 e, 1,5 em.
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MpaBunbHi MHOFOKYTHUKM
1160. 150°, 30°, 30°. 1161. 1) 15; 2) 8. 1162. 1) 12(2+J§) M, 6J§(2+J§) oM;
2) 16(2—\/5) cM, 8x/§(2—x/§) cMm. 1163. Brasigka: 3sHAUIITL pamiyc OMMCAHOTO

2
Koia.1164. a :%—R. 1165.1) "ﬂ cm; 2) 8—“ cm. 1166.80mcm. 1167. ZC .
VAR? +b° 3 V3 n®sino

1168. 1) 2Jm? +n?; 2) 2mn+/n. 1169. 100 cv?.

FeomeTpuyHi NepeTBOPEHHSA

1170. 1) 25 cm; 2) LA’ = 30°, ZB'= 50°, ZC' = 20°. 1171. Brasieka: 10BeIiTh,
10 JiaroHaji YOTUPUKYTHUKA OiJIATHCA TOUKOIO MepPeTHHY HaBHOiJ i BOHU DPiBHI.
1175. 2 cm. 1176. Brasiexa: nexait ABCD — tpanenisa (AB || CD). IlapanensHo 1e-
peHeciTh oxHy 3 ii giaromaJeit, HanpukJgan BD, tak, 1100 Bepinuua B mepefimnuia y
Bepiuuy C. 1177. 6 cm a6o 4 cm. 1178. 20 cm, 28 cm, 36 cm i 44 cm. 1179. 0,75m.

MouyaTtkoBi BiaoMoOCTi 3i cTepeomeTpil
1180. 2) 3. 1182. 29 m. 1184. 36iapmursea y 3 pasu. 1185. 6,25 n 1. 1186. 25.
1187. ITpu6auszuo 10 : 37. 1189. ~ 149 muH kM2,

ANA TUX, XTO XO4YE 3HATU BUJIbLLE

1. MeTox koopauHAT
1190. Tak. 1191. 1) Tak; 2) Tak; 3) Tak. 1192. 1) Hi; 2) rak. 1193. A(0; 0),
B(0; 3), C(2; 0) (man. 433); A(—1; 0), B(—1; 3), C(1; 0) (man. 434). 1194. A(1; 1),
B(1; 4), C(3; 1). 1195. Tak (maun. 436); mi (max. 437). 1196. Hi. 1199. 1) A(0; 0),
B(6; 0), C(0; 8); 2) A(0; 0), B(3; 0), C(0; 4); 3) A(0; 0), B(12; 0), C(0; 16).
1200. 1) A(0; 0), B(2; 0), C(2; 2); D(0; 2); 2) A(0; 2), B(0; 0), C(2; 0); D(2; 2);

3) A(—2;0), B(0;—+2), ¢(v2;0), D(0;v2). 1201. [—i oj (0 3IJ [%;0}

2 2
( 3{} 1202. 1) V13, 2,5, *F ; 2) V61, 6,5, V601 4003, V193, 12,5, —“2253

1204. 1) /85, 2) 3v/2. 1205. 5. 1206. 1) 5; 2) 13. 1207. 25. 1208. 1)(—a; 0),

S T T

2 2 2° 2 2”2 2 2 7 2

{ 3 aJ (0; a), [ av3 ;EJ, [a 3 ;—EJ; 2) Brasieka: poarasubTe 12 BUOagKis.
2’2 2 2 2 2

1209. ¥V manux KBaApaTiB ABi BepiuHU cOijgbHi. IKIITO BoHU JieskaTh Ha oci OY, To
abcIucu ABOX iHIMMX BiMOBiIAHMX BEPINUH KBaJPaTiB € IPOTUIEKHUMU YUCIAMMU.
Axmro 1i coinbHI BepminuT JexaTh Ha oci OX, To OpAMHATH ABOX iHITNX BiAMMOBif-
HUX BepLINH KBaJapaTiB € mporuaexkHumu uncaamu. 1210. Tak. Haopukianm, Tpu-
KYTHUK 3 BepirrnHaMmu B Toukax (1; 1), (2; 1), (1; 2) abo (2; 2), (4; 2), (2; 4). Brasiska:
1006 JoBecTH icHyBaHHSA (irypu, JOCTaTHBO HaBeCTH OoAMH mpukjaan. 1211. 13 cm.
1212. Brasiska: BBeIiTh HNPAMOKYTHY AEKapTOBY CHUCTEMY KOOPAHWHAT TaK, I[00
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onvH 3 KiHmiB Bigpiska AB nexkaB y mouaTky Koopaunat. 1213. 1) Koo i3 merTpom
(2; 0) i pagiycom 2x/§; 2) mpama, 10 NepueHJUKYJIAPHA A0 Bigpiska AB i1 ginuth
tioro y BigHotmienHi 5 : 2, paxyioun Big Touku A. 1214. Bxa3ieéka: BBeAiTh MPAMOKYT-
HY IeKapTOBYy CHCTEeMY KOOPAWHAT TaK, I[00 BEePIINHA IPAMOKYTHUKA MiCTHAIACH ¥
mouaTky Koopauuatr. 1215. Brasieéka: BBeIiTh NPAMOKYTHY IeKapTOBY CHCTEMY KO-
OpAMHAT TaK, 11100 BepIInHa A MicTuiIachk y mouaTrky Koopauuar. 1216. 1) a= 12\/5,

d = 24; 2) a:2\/§, d = 4. 1217. 1) Hi; 2) noruraersca. 1218. Brxasigxa: BBeJiTh
MPSIMOKYTHY J€KapTOBY CUCTEMY KOODAUHAT TaK, 100 CTOPOHA TPUKYTHUKA, IO AKOI
IIPOBOJUMO MefiaHy, JieKasa Ha oci abciiuc, a OCHOBa MeIiaHM — Y MOYAaTKY KOOPAH-
Hat. 1219. Bra3siska: BBeIiTh IPIMOKYTHY IeKapTOBY CUCTEMY KOOPAUHAT Tak, 11100
OfHAa 3 BEePIIIMH IapajiejiorpaMa MicTuiaach y nouatry koopaunart. 1220. Brasigka:
BBEJiTh NIPAMOKYTHY H€KapTOBY CUCTEMY KOOPJAUHAT TaK, II100 OJHA 3 BEPIIIUH Tpa-
merii MmicTuaack y mouatky xKoopauuat. 1221. Touka M posmiinyeTbesa Ha Bifgcrami
2, p2

1 . . . .
3§ Big meuTpa xosaa. 1225. ITpama x = , Ie b — Bigcranp Mixk Toukamu A i B.

Brasieka: BBeIiTh IPAMOKYTHY JeKapPTOBY CHCTEeMY KOOPAMHAT TaK, 100 Touka A
MicTuiaach y moyaTKy KOOPAMHAT, a Touka B jexkasa Ha oci aberiuc. 1226. Brasigka:
BBEIIiTH MPAMOKYTHY IeKapTOBY CUCTEMY KOOPAUWHAT TaK, 11100 OJHA 3 BEPIITUH Mic-
TUJIACh Y IIOYATKY KOOPAMHAT, a OAHA 3i CTOpiH Jiexkajsia Ha momaTHii miBoci OX.
1228. Brasiéka: BBeIiTh MPAMOKYTHY AE€KapTOBY CUCTeMY KOOPAWHAT i BU3HAUTE
KOOPAMHATH CepeInHU TPETHOI CTOPOHY TPUKYTHUKA.

2. BekTopHuii MmeTos
1231. Hampukiaz, Ha MastionKy 455:d i ¢, bid, d i m, ¢ i m Tain. 1232.1)
Hi; 2) mi; 3) rax. 1233. 1), 4). 1235. Tak. 1236. 1) AB| MP; 2) AB-MP=0; 5)
AM = MB.
1239. Brasiexa: nexait ABCD — kBazpar. E—E+E BD=-AB+ AD. 3ua-
uaiTe crcanapmxm ,Z[OGYTOR oux BeIcToplB 1240. Bra3siexa: nexait ABCD — mpsamo-

KYTHUK. AC= AB+AD BD=-AB+AD. 3HaANAITh CKAJIAPHUN KBaApaT IIUX BEKTO-
piB. 1241. Brasiska: mexait ABC — npaMoKyTHUH TpuKyTHUK (LB = 90°).

AC=AB+ BC. Iligueciteh piBHicTh mo xBagpara. 1244. Brasiska: BBeIiTh 6asuc;
POBKJIALITE BEKTOPH 3a 0a3ncoM; CKOPHCTAMTecsS THUM, IO PiBHI BEeKTOpH MaioOTh

piBHi KoopamHaTu. 1247, BkagiBKka: moKaKiTh, 110 mapu BeKTOpiB AE i FC , AF i
EC — xomineapni. 1248. Brasigka: moKaxiTh, mo DF =CE. 1249. Brasieka: 1o-

Kaxirte, mo MP=NK. 1254. Cyma KBajpaTiB CTOpPiH mapajesorpama IOPiBHIOE
cymi KBagpariB poro miaronasei. 1259. Brasiska: Hexait O — LEHTP OIMCAHOTO

Kousa. Beexits Bexropu OA =d, OB=b, OC=¢, OM=m i IMMOKAXiTh, 110 IX JOBIKU-
HY OPiBHIOIOTH pagiycy Kosna R. CKopucraiiTecs TiM, 10 d+b +¢ =0. 1260. Brasis-
Ka: cropucraiiteca paKTOM: A TOTO 106 TouKa M Gyia TOUKOIO IepeTHHY MeAiaH
TpuKkyTHUKAa ABC, HeobxigHO If JOCTAaTHLO, 1100 MA + MB+MC=0. 1263. Brasis-
Ka: 3HAHITH CKaJIApHUI JOOYTOK BEKTOPIB a(\/4a+ W4b+1 ) i c(l;l). 1264. x —

0ynb-ake umcio, y = 0. 1266. 100«/5. 1267.120°.
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BexTop 51

— OAUMHUYHUN D2

BeKTOpa JOBXKUHA 52

— MOAYJIb 52

BEKTOpU KoJIiHeapHi 52

— IPOTHJIEKHI H2

— OPOTUJIEIKHO HAIIPAMJIEHI 52
— piBHi 52

— chmiBHaIpPAMJIEH] 52
BennunHa BeKTopHa 50

— crausgpua 50

Bifpisok HanpamieHui 50

Bicwk cumeTpii 179

BJIACTUBICTH HOBXUHU KoJa 146
— TmapaJjieJIbHOTO IepeHeceHHA 167
— mepemimiensa 165

— TmepeTBOpPeHHA mogioHocTi 195
— mosoporty 189

— KYTiB IpPaBUJIBHOTO
MHOTOKYTHUKAa 128

— cuMerTpii BimzHOCHO TOuKM 177
— — — npamoi 179

Io0yTOK BeKTOpa Ha Yucjo 56
— BEKTOpPiB CKaJApHUil 74

KoedimienT mogiouocti 195

— KYTOBUU nmpsamoi 37

konyc 230

KoopAauHaTH BeKTopa 71

— TouKu 9

Kyasa 230

KyTa Kocunyc 21

— cunyc 21

— raHreHc 21

KYT MiK BeKTOpamu 73

— moBopoTy 188
MuororpanHuk 219
MHOTrOTrpanHuKa Bepinuau 219
— rpami 219

— pebpa 219

MHOTOKYTHUK HIpaBUJIbHUH 128
MHOTOKYTHUKA eHTp 130

— neHTpadbuuil KyT 130
MHOKEeHHS BeKTOPiB crajJasAapHe 73
Hyab-BexTop 52

06’em 222

ITapanenbHe mepeHeceHHA 166
nepemitenusa 164
mepeTBoOpeHHs nogidoHocTi 195

mipamiga 219
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MpeaMETHMI NOKAXYMK

IJIOIMHA KoopAuHaTHA 9
IOBOPOT HABKOJIO TOUKY 188
noxioHicTs 195

IpaBUJIO mapaJjejgorpama 54
— TPUKYTHUKA 54

npusma 219

PiBHAHHS npsaMoi 3 KyTOBUM
KoedimierTom 38

— — saraJjbpue 39

— —, 110 IPOXOIUTH Uepes
aBi Touxku 39

— irypu 35

pisHUISA BEKTOPiB 55
posB’sa3aTu TPUKYTHUK 106
CermenT Kpyrosuii 156
CEeKTOp KpyroBuit 155
ceKkTopa ayra 155

cuMeTpis BigHOCHO ToOuKu 176
— — mpamoi 179

— ocvoBa 179

— 1eHTpagbHa 176

cucreMa KoopamHaT IIPAMOKYTHa

IeKapToBa 8

CKAJIAPHUY KBaJpaT BeKTopa 74

cyMa BeKTOpiB 54
cepa 232
Teopema KocuHycis 98

— ITigaropa yzaramsuena 100
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— cuHyciB 88

— TIPO BiAHOIIIEHHS IIJIOII IOTi0HUX
MHOTOKYTHUKIB 197

— — BificTaHBb MiK JBOMAa TOUKAMMU
i3 3ajaHMMU KoopauHaTaMu 9

— — BJIACTHUBiCTh IPABUJIBHOIO
MHOTOKyTHUKa 129

— — KOOPAWHATHU CepeuHN
Bigpisxa 11

— — piBHAHHSA KoJia 35
Tijo obepranua 230

TOUYKM, CHMETPUYHI BiTHOCHO JTaHO1
Touku 176

— — — — mpamoi 178

®dirypa neHTpasbHO-cuMeTpuyYHA 176
¢irypu moxioui 196

— piBHi 166

—, CUMeTPUYHi BigHOCHO TouKu 176
— — — opamoi 179

dopmyaa I'epora 118

— MOBXKUHU Iyru KoJa 147

— — Koxa 146

— moii Kpyra 154

— — cekTopa 156

dopmyan mromnti
TpukyTHHKa 117, 119

ITenTp moBopoTy 188
— cuMmeTpii 176

muaiagp 230
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