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BenbMmuwaHoBHE NaHCTBO!

Bu opopoB:KveTe BHBUATH MATEMATHKY — HAVKY, II0 BOJHOYAC
€ KOpPHCHOK Ta Iikasow. Bu Bxke 3HaeTe, Imo KOpHCTE Bij BH-
BUYEHHA MATEMATHKH NDOJBiiilHAa: 3 ogHoro Ooky, 3a il gomoMoromw
MOYKHA JHAXOAHTH po3B AsKH OaraThox mpobaem, [0 BHHHKAKTL
V NOBCAKNEHHOMY HTTI, a4 3 iEmoro 60Ky, MaTeMaTHKa — e CBOE-
pigEHRi (iTHEC AJMA pPO3yMYy, AKHH JONOMATAE TPHMATH BAIIEe MHC-
JIEHHH B TﬂH}"Ei. roToeMM IO barareox CIﬂpHPHﬂiB HAaBHKOJHIIHBOID
CBITY.

Bam asHoBy gonmoMaraTHMyTh ¥V HapdaHHi cemuknacHukH [lerpux
i Terauka, a Takox yuuTens, yunuTenska ta giayes Tapac. Harapa-
EMO IX ABATADKH:

Teranka Ilerpux Yunrenska YunTenas Higvers Tapac

Teopernunnilt marepian nocibunka nogano y dopmi TecpervyHoro
4aTy, OKpeMi YACTHHH AKOro BHALIEHO KOJBOPOM.

*- CUHBOIO MNaWKoWw BUAINEHO OCHOBHI O3HauyeHHs, akciomM —
ix dopmynioBaHHA HeobxigHo 3anam'ATaTy.

Opaxxesow nnawkow eBugineHo ©GOPMYNIOBaHHA OCHOBHWX
BRacTUBOCTEN | TeopeMm, 3MICT AKWX cnig 3anam'aATaTn.




Onpasy nicaa TeoperudHOro uaty — pyoOpuka [lepesipre cebe, axa
MICTHTE KOHMPOAbHI 3ANUMAHKA, 110 J03BONATE BAM 3PO3yMITH, UM
aobpe BH 3acBOLIH TEOPeTHYHHH MATEpias.

Tpenysaavni enpasu womupvox pieHis (MOYATKOBOTO, CEepeiHbLO-
ro, AOCTATHLOIO, BHCOKOr0) HapefleHO B pyDpumi TpeHaxepHun 3an
(me zabyBaemo, mio maremaTnka — 1e ditaec gaa poaymy!). Ilepen-
fauaeTbes, MO0 HenapHi HoMepHu BU OyJere onpanbkoOBYBATH B KJaci,

A mapHi HOMepH (mosHaveH]l «OVIMHOIKOM» =} — yaoMa caMocTii-
HO, AK AoManrHe aapnaHuga. Cepeji TpeHYBANLHUX BIOpAB BaM GyAyTh
aycTpiuaTHcA KJa0vosi 3asdanna (nosaadeni «kiawodems» O-w) — pe-
ayasTatn abo meToam poas’A3yBaHHA TAKHX 3aBJaHb MOKYTh DyTH
KODHCHHMM IIiJi 4ac po3B A3YBAHHA IHIIHNX 3aBJaHb.

[licna TpenamepHoro sany Ha Bac 4ekalwTs LlikasuHkw Bia aiayca
Tapaca, ne BHM 3HaligeTe MaTepian Anf pPO3MIHMpPEeHHS KpPyrosopy Ta
OOOATKOBOTO BHBYEHHA. 38 MOMIHMBOCTI 000B’'A3KOBO OHOpAIIOHTE
JanuTaHHA | 3asgaHHA Big aigyca Tapaca — ne 30araTuTh BAC HOBHMMH
JHAHHAMH Ta BMiHHaM#u!

Kosxamit naparpad sasepmyerkca pybpmkon [losropednds ta nia-
roTOBKa A0 BMBYEHHA HOBOMQ MaTtepiany, AKa A03BOJHTL BaM He 3abyTn
BHBUEHE paHime Ta OYTH NOTOBHMH I0 HOBHX CIOMKETHHX INOBOPOTIB
V BHBYeHHI MaTeMaTHKH T Kiacy.

Hanprrianl xoxxuoro posgainy € pyvOpuka [onosHe B po3gini v BHE-
raaal 010K-cXeM, TPH3HAYMEHHX A CHCTeMATH3Ialil BUHBYEHOTO Ma-
Tepiany.

Pybpuky [oTyemoca 0o KoWTponbHoi pobotw mogano v ¢opmi TecTo-
BUX 3aBJaHBL 13 BaplaHTAMM BIANOBIZieH, KOPOTKOK BIANOBIAAIO TA
MOBHHM MNOACHeHHAM.

JaBfaHHA NigBMWEHO! CKNaaHOCTI ZONOMOMKYTE THM, XTO X04Ye JOCAr-
T DiNBINOro.

I mapemrri, migves Tapac sanponoHve BHKOHATH HaBYanbHWK Npo-
ekT, poboTa HaJ AKHUM JONOMOMEe BAM Ie Pa3 VCBIJOMHTH BaXKJIH-
BiCTE MATEMATHKH B PEATEHOMY JKHTTI.

Baxaemo sam ycnixie y susvenni mamemamunu!
Vee y sac suiide, sipme & cede!



PO34I/ 6. CHAPTER 6.

B3AEMHE PO3MILLEHHA MUTUAL PLACEMENT
NMPAMUX HA NNOLWWHL. OF STRAIGHT LINES
TPUKYTHUKW ON A PLANE. TRIANGLES

§ 18. MapanensHi Ta NepneHAUKYNAPHI NpAM.
MepneHgukynap. Bigcranb Big TOYKKU 40 NpaAMol.
KyT mbx gBoMa npaMuMu

ITerpuky, a T He 3Haem, jJe poaramoBaHo Kade «3aTHIIOK»?
Mene Tyam nogpyra Ha JeHb HAPOIMKEeHHA 3amIpOoCcHIA.

----------------------------------------

'w  7a. Big mkonn Tpefa npoiiTi ABa KBapTATH B HANPAMEKY LeH-
TPV, DOTIM MOBEPHYTH HANPABO — HA NEepPONeHAHKVIAPHY BY-
JUI0, NPOHTH 1@ KBapTAl 1 NOBepHYTH Haniro — ne i byae
noTpibua Byaunda, i 3a 20 merpiB TH nmofauum «3aTHIIIOK#.
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Hauebro apoaywmina, ane xpamie
HaMamow cxemy. [lapaneasra By-

AUNA — Ie Ta, AKA He NepeTHHa- b
EThCH 3 BYJIHIEID, e PO3TAIIOBAHA

mxoaa. Taxk? A nepnengukviIAp-

HA — L@ Ta, 10 YTBOPKE 3 JBOMA
napajenbHHMH DpaMHi KyT? Yep- MIxons
BOHHMH JIHIAMH A [IO3HAYMJIA BYy-

JHIi, &8 CHHEOK — CBill MmapmpyT.

[MpasnasHO?

& & @& & & & & @& & & & @ @ @& B & & & & & & 8 8 @ & &8 @ @ ® & @ @ & & & & @& &8

Tax, yce npannnbnn‘ CrosoM smapajieibHHI» YacTo ONHCY-
I0Th IOCHL BimokpemieHne Bin immoro. Hanpuknan, napanens-
HHH KypC, napajenbHa pPealbHICTH TOIIO. ¥ MATEMATHII e
MNOHATTA BMHUBAETLCH B OCHOBHOMY JAJH MO3HAYEHHS NPAMHX
1 IX 4aCTHH, AK]I He MAIOTE CIOLIBHHX TOYOK.

lHikxaso, mob nmoTpanuTH B Kathe HA DapaieabHY BYJIHILIO,
tpeba Oyno aeiui nmopepmayTH nig npammum kyroMm! I Mu rakomx
paHime HA VPOKAX MATeMATHKH AMA mobyaoBH mapajlelbHHX
NpAMAX BMKOPHCTOBYBAJMHM JiHIAKY Ta KocHHenb. Mabyrs, ic-
HYE fAKech TBePAKeHHA MI0A0 NapailejLHHX i NepneHIHKYIAap-
HUX OpPAMHX, AKEe ONHCYE I[I0 3AMEKHICTS MIXK HHMH. JanHUTa-
EMO Ipo He BunTeais!

IIpore sayeBasky, 1o AAs OOTPa-
MAAHHA HA NAPAJeIbHY BYJIHILK Ka
He DEDE A3IKOBO HGB'EI]'TETH ]11}:[
npaMaM Kyrom. IHoal MoxHaA nmpo-

fitn HaBnpocrens. Hanpuknax, mo ITap
kade «3aTHIIOK» € IIe OJHH MAPII- "
pYT, Yepea AOpiMKY napky, poara- Mixosa
NIOBAHOI'D 38 KBAPTII Bi.,[[ IIITKOJIH.




§ 18. NapanencHi Ta nepneqguKynapHi npami. Nepnexpukynsp. Bigcraus Big ToYKA..

H mosrAaYMB DeH MaApPIIPYT 3eJeHHM KoasopoMm. TyT KYTH Bie
He OyayTe npaMuMu. Ane, fiificHO, 3AIMTAEMO BUYUHTEIIB.

Is papgicTio posnosim. [IBi pisHI npaAMi HA DAOIMIHHI MOMKYTh
abo maTH cniaeHi ToukH, abo He maTH Ix. fAxkmo aBi npami ze
MAKTL CHIIBHHX TOYOK,; TO IX HAZHBAKOTH napaacjibiumu.
Axmo Al npami MawTe COiIABHY TOYKY, TO BOHH nepemuMa-
wombca. Hanpuxknaxn, nma pue. 18.1

npaMi a i b — napanensHi (e Mo3HA- |ﬂ/ c
yaioTh Tak: alb), a npami cid — ne- | /
peTHHAIOTHECH B To4dmi A. : d A

Bu 3naere, njo wepesa Bl TOYKH MOM-
HA NPOBECTH JIHIIe ogHy npamy. Tomy: Pue. 18.1

AKWO ABI NPAMI MaloTb CNINbHY TOYKY, TO LA TOYKa NepeTuHy —
EAWHA.

" Bu BiKe BHBUANH KVTH, AKl VTBOpIO-
IOTBCA B pPe3yiabTATI NepeTHHy [ABOX
npavMux. Hanpmrnanx, vy pesviabTaTti
neperuny npamux [ i m yreopiooTseH
KYTH, no3Hadeni muppamu 1, 2, 3, 4 Puc. 18.2 !
(puc. 18.2). p——

Bu Bxe smaecre, mo Kyt 1 1 3 ta kytu 2 i 4 ¢ BepTHKAIL-
HEMH. Mu goBenn saacmusicmb 6PMUKAABHUX KYmis: BepT-
KanbHi KyTW pieHi mix cobow, To6TO MaloTh ogHakoBi rpagycHi mipw.
Ha pme. 18.2 A1=/3 i £2=/4.

Kym1i2,2i13, 314,411 ¢ cymizmanvmu. Mn aosenn saac-
muegicme CYMINHUX Kymie: cyma rpagycHux mip cymixHUX KyTiB
popieHioe 180°, Ha pmc. 18.2, soxkpema, Z1+72=180°.

Kytom mix geoma npamumy bynemo HazveaTu roctpuin abo npamMMIA
KYT, AKWMIA YTEOPHKETRCA B pEJ}FHhTETi nepeTuHy UWx OBOX NMpPAMMKX.
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Hanpukaan, sa puc. 18.2 Kyrom mimk nopamumu [ 1 m € Kyr 1
abo Kyr 3.

I3 BracTHBOCT] CYMIJKHHX KYTIB BHILTHBAE:

AkWwo &8 pesynbrarti NepeTuHy ABOX MNPAMUX YTBEOPUTLCA xoda 6
OfWMH NPAMKMIA KYT, TO BCI IHWI KYTW, BIAMIHHI Bif pPO3ropHyTHUX,
TakoX ByayTe npamumm,

Taki aei npami nepemunawmoses nid ‘ a b
npamum Kymom, i IX HasHBAKWTL Nep-

NEHAWMKYNAPHUMKM npAaMumK. ARmo npa- |

Mi a i b — nepnesaukyJasapHi, TO ne

3anmucyioTsk Tak: a L b (puc. 18.3). ~ Puc. 18.3

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

" flkmo aBa BiAPIAKHM HANMEMKATH MepPHeHAHKYJIAPHHUM NpPAMMM,

TO IX TAKOX HAZUBAKTE NepneHankviaapEaMmup. Ha puc. 18.4
3o0paskeHo Ppi3Hi BaplaHTH NePHNeHAHNKYJIAPHHX Biapiakis.
Ananoriuso MoOXHA JaTH O3HAYEHHS [OepPHeHJIHKVIAPHHX
NpOMEHIiB, NepPHeHIHKVIAPDHHX Bigpiaka # mpaMoi, Bigpiaka
it nmpomens, npomedsa it npamoi. Hanpuknag, sa puc. 18.5
gobpaxxeno npomins MK, nepnengukynapHuil 1o npamoi [.

L 2
A

*B
A O B n"'—'

e

T 1 4
| | E

K
\
iy D :

Puc. 18.4 | Puc. 18.5

D
T T

Poarnanemo npamy m, Touky P& m 1 asi pisri Toukn K em,
Sem, npuuomy PS L m (puc. 18.6). Toai sigpizok PS nasu-
BAIOTE NeprneHavkynapom, nposegesuM ia roukm P go npamoi m,
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a sigpisox PK — noxwnoiw, npoBeieHOI0 P
a3 Touku P go npamoil m. Ilpn nsomy Tou-
Ky S Ha3ABaloTh OCHOBOK nNepneHguky
napa PS, a Touky KX — ocHoeow noxunoi PK.
Bigpizoxk KS npn nhoMy HA3HBAIOTL [1POEK- m S K
uiewo pigpiska PK nva npamy m. Puec. 18.6
HMopuEY nepneHANKyIApa, MNPOBEJEHOIO =

3 TOYKH T03a NPAMOI A0 IIiel mpAMOol, HA3HBAIOTE BICTAHHIO
Mmi Toukow | npamow. Haopuknaza, na puc. 18.6 gosxuna Bian-
piska PS € BigcramHo Big Toukm P jpo npamol m.

llllllllllllllllllllllllllllllllllllllll

¥ IloBemeMo BasKIMBY BJAACTHBICTh NepPOeHIHEVIAPHHX NPAMHX.

TEOPEMA (npo eavHicTb nepneHgUKyNnapHOI NpAMOI, WO Npoxo-
7 AWTb Yyepes TOMKY Ha DaHin npamin).

=/ Yepes KOXHY TOUKY NpAMOl NpoxoguTe NULLe ofHa npama,
nepneHagnKynapHa go gaHol.

Hexait ua puc. 18.7 zobpameno npaMmy AB i rouky C< AB. He-
xai Takosk KM | AB i Ce KM. IIpunycmumo, 1uo icaye e ogHa
npama PS | AB, aka npoxoaurts uepe3d touky C. Toxpi rpaaycui
mipu Kyrtis PCB i KCB popisrioTes 90°. Axe 3a
OCHOBHMMH BJIACTHBOCTAMH KYTIB BLY OyAb-AKOI0
npomMeHa (a orxe, 1 Big mpomens CB) B gany
MiBIIOMIMHY MOMHA BiAKIACTH JHINE OAHH KYT
saganol rpagycHol wmipu. Opepsxanu cynepevy-
niemv. OTxe, HAIle IPHOVIIEHHA HeOpABHJIbHE,
TobT0 uepez paHy Touky C NPOXOAHTE TINBKH
OlHA TpAMa, NepOeHIHKYVAApHA no npamoi AB.

¥V § 19 6yae moBeaeHo Take TBepAKeHHHA:

Puc. 18.7

Yepes TOuKy, AKa He HanexuTb OaHil NPAMIA, MOXHa NpoBecTn
nuwe ofHy NpaMy, nepneHAuKYNApHY Ao AaHol.
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D{!Hﬂﬁ?ly gaacmusicmsb MPE.JIEJI&HHI ﬂp.ﬂ.HHI OIHCYVE TarKa aK-
= cioma:

Yepes Touky, WO HEe HanexuTb OaHiin NpAMIA, MOXHa NPOBECTH
\L npamy, napanensHy Aadin, | 40 TOro X TiNbKKX OOHY.

no—

Hanpuknaz, sa puc. 18.8 sobpaskeHo npamy a

i Touky M ¢a. Topi npama b, Axa NpoxXogHTH J::f :
yepea Toury M, Oyae egnmHOO npaAMol, nmapa-

NeNLHOW d. |

I3 HaBeneHnoi akcioMn BHILIHBaEc TBepAskeHHa:  Pwuc. 18.8

TEOPEMA (nepwa o3Haka napanensHocTi npamMux).

Aei npami, napanenbHi TpeTiil npAMii, € NnapanenbHUMN MiX
coboro.

Hisicro, mexa#t allc i bllc (pmec. 18.9). [Hose-
pemo, mo allb. Iis gsoro npunycmumo cynpo- /
THBHe, ToOTO Te, Mo npaAMi @ 1 b DmepeTHHAWTHCA /
B geaxiit touni M. Togi uepea Touxky M mnpoxo- "/
b

naTeE ABi piani npami, napanensri npawmiit ¢. Ie
cynepeiums HaBeneHidn Bume axciomi. Orxe, allb. Puc. 18.9

- % & § 8 @ ® ® § 8 F S 85 F 8 & " O B & F B 8 & & 8 @ & &% & & @ & ® 8 & 8 B F@

" Cnoci6 mnobyjoBn  napanensHHX
NpAMHX 3a JAONOMOIOK JiHIHKH Ta
KOCHHIIA BH 3HAETE I 3 MOYATKO-
pol mronu (puc. 18.10).

Taxkmit coocid nobymosm mpamol,
napajgensHol [ga”Hid, BHKOPHCTAB
I[Merpukr, noacHw0OYH conocid moTpa-
NUTH Ha nmapanensray syammwo. llei Puec. 18.10 :
crnocif I'pyHTYETRCH HAa TBep/MKeHHi:

10
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TEOPEMA (gpyra o3Haka napanenbHOCTi NpAMKX).

u Oei npAmi, nepneHgnKynapHi Ao TpeTbol NpAMOI, NapanensHi
mix coboio,

Hexait ale i ble (pume. 18.11). Ilpuny-

CMuMO CYIpoTHBHe, TOOTO Te, mio npami a i b a b
nepeTHHaWTLeA B Akiiies Touni A. Toxi uepea

0 TOUYKY A npoBegeno Bl npaMmi a i b, nmep- e
NeHJAMKVIAPHI g0 upaMol ¢, 110 HeMOMKJIHEO. i |
OTrpumana cynepeunicms NoKasye, M0 OPHIIY- Puc. 18.11

IHleHHA € HeNMpaBHIbHUM, ToOTO Hacnpasal a | b.

IcuyioTs Takoxk 1HIII O3HAKH HapaNeILHOCTI NPpAMHX — IX MH
PO3TJIAHEMO ITi3HIIE.

3ayBaxumo, 0 ieTHMHHICTE Apyroi oO3HAKM napajejabHOCTI
NpAMHX DaraTopazoBo HIATEED/KVETLCA MMHTTEBHM JOCBLIOM,
ane GopMATEHO MH MOKH IO He MOMEMO és8axdcamu, uio dose-
AU Ye meepdwenHs, OCKIIBKHA Halle JOBeleHHA CIHPAETLCH HA
zinome3y Opo Te, IO Yepe3 TOUKY, AKA He HAIEHKHTh maHiif
nNpAMiH, MOMHA NPOBECTH TLILBKH OJHY NpPAMY, HepOeHIHKY-
JAPHY JaHiii.

i
ol )
!

T | .
70\ [lepe.ipTe cebe!

]
N =

1. Illo mazuBaoOTh KYTOM MIi ABOMA NPAMHMH?
2. Sxi gBi npaMi HAZHBAIOTE NEePHEHAHKVIADHHMH?
=

IloacriTek NOHATTA NepHeHAHKYIApa, NOoXHUIol Ta 11 nmpoeriii
HA JAHY OpAMY.

4, CidopmyaoiTe TeopeMy OpPO €QHHICTE NePHNeHIHKVIAPHOL IpPA-
MOl, TPOBEAEHO]I Yepesd TOYKY HA JaHIN npamMiil.

11



@ ChopmyniiTe akcioMmy, L[0 OONCYE OCHOBHY BJIACTHBICTH ma-
pajienbHHUX HPAMHX.

@ CihopmyioiiTe mepiy Ta pyry 03HAKH HapaielbHOCTI NPAMUX.

- Ha pue. 1 auﬁpamnunm npami, Aki nepern-

_oe HaoOTHCA. Ym € KyT 1 KyTOM Mi¥ mpAMEMH?

- Hoﬁy.nyﬁ're Asi npami a i b, Axi nepernHa-
jorecst. IlosHauTe AykKo0 KyT 1 Mim mps-
MEMH.

'3, Jlna KOXKHOTO BHIAAKY HA pHC. 2 BAMIpAiiTe 3a JOTOMOTOI
TPAHCHOPTHPA CYMIXHI KyTH 1 i 2 ra obuncnirs cymy rpa-
OycHHX Mip mux KyTis. Axnil BHCHOBOK MOXHa 3po6HTH TIpO
CYMY IPagyCHHX Mip CYMiKHMX KyTin?

“ Jina xoksOro BMnaAKy Ha puc. 3 BumipsiiTe 3a JomoMorow
TPAHCIOPTHPA BePTHKANLHL KyTH 1 i 2. fkuil BHCHOBOK MO~
Ha 3pobuTH Npo rpagycHi mipw BeprHkansHHX KyTiB? ¥V sAKo-
MY BHOAAKY 4YH BHnaakax Kyr 1 € kyrom mixk npamumu?




§ 18. NapanencHi Ta nepneqguKynapHi npami. Nepnexpukynsp. Bigcraus Big ToYKA..

5. Ha pnc. 4" sobpameno aBi npawmi, AKI me-

peruHawTeca nig kyrom 40°. Ipagycui 3
MipH AKHX KYTIB HA PHCYVHKY IOPiBHIO- 2 1
o1s 40°7 1
bl
6. 3a yMOBOIO Ta PHCYHKOM 0 3aBJaHHA 5 Puc. 4

BH3HAYTe rpagyvcHi Mipm Kyris 1, 2, 3, 4.

7. Ha pnc. 5 sobpaxeno api npami, AKi me-
peruHawTLca nig xyrom 65°. Ipagycai
MipH AKHX KYTIiB JOopiBHIOWOTE 6577

8. 3a yMOBOI TAa PHCYHKOM A0 3aBIaHHA T
BH3HauTe rpaaveni mipm kyris 1, 2, 3, 4.

9. VYrkaxitb, Ha puc. 6:
a) BiApi3oK, AKHH € NepHeHAHKYJIAPOM, A
NpoBeieHUM 13 TOYKH A J0 npamol m;
0) BiaApi3OK, AKHH € NOXHJI0K, HpoBeje-
HOI0 3 TOYKH A 10 npsamol m;
B) BIIPI30OK, AKHH € NPOEKIIEN) MMOXHIOL,
npoBefeHol 3 TOUKH A A0 npaMol m.

INosxuaa Axoro Bigpiska Oyvae BigcTaHHIO Puc. 6

Big Toukn A go npamoi m?
i i | p

10. Vkaxirs ma puc. T:
a) Biipi30oK, AKHH € TepHeHAHKYJIAPOM,
npoBeeHnM i3 Toukn K no npamoi c¢;
0) BiApi3OK, AKHH € NOXHJI0I, NpoBeje-
HOI0 3 ToukH K mo nmpamoi c;
B) BiApi3oK, AKMH € NPOEKIIE€ NMOXHIO0I, ¢
nposeaerol 3 Toukd K go npamoi c. L M

Iom:xuaa AKOro Biapiaka Ovae BIACTAHHIO Puc. T
Big roukn K go npamoi ¢? pr—

*  3poayMino, 0 B OLOMY H aHAJOMIYHHX BHOAJKAX IOJAH]I PHCYHKH € CXeMATHY-
HIIMH.
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11.

PoarnaasTe puc. 8§ 1 BigHOBITE iICTHHHE TBEp-
jpxeHHsa. Yepea Touky A MOXHA NPOBECTH...

a) OHY OpAMY, napajeiabHy npamii b, .
D) ABl mpAMi, mapajeabHi npamia b. | /
B) TpH Np#AMi, NapajieiabHi npamiii b.

r) Geanmiy npaMux, napajenbHuX npamii b. Puc. 8

PosrnamsTe puc. 9 i BigHOBITE iCTHHHE TBep-

mxenns. Yepea rouky C MOMKHA NPOBECTH... |
a) OHY IPAMY, NePHeHANKYIAPHY 0 NPAMOI 1. | \1
0) nBl mpaMi, NepOeHAHKVIAPHL 10 OpaMoi n. Ce

B) TpH OpaAMi, NepneHgHKYIAPHL 0 OpAMOL n. Puc. 9

r) Geaniy NpAMHX, NEePHeHAHKVIAAPHHX 10
OpAMOL 1.

CepepHii piBeHb

13.

il
14,

14

Buanaure, un MoKe rpajgycHa Mipa KyTa MiXK NpaMHMH JOpiB-
HIOBaTH: a) 2°%; 6) 90°; B) 125°; r) 12,5°.

Buamaurte, unM MOXe rpajycHa Mipa KyTa Mi ODpAMHMH J0piB-
HIoBaTH: a) 133°; 6) 18°; B) 91°; r) 220°.

3amaHo npaAMy d Ta Touky B, AKa He HANEKHTH Il mpamiil.
ITobyayiTe: a) nepneHARKYAAP i3 Toukn B no mpamoi a; 6) mo-
XWIYy, AKa NpOXOAUTE 4Yeped Toury B i neperunae npamy a;
B) OpAMY ¢, AKA OPOXOAHTHL Yeped TOUKY B 1 mapaneasHa Ops-
Mii a.

3agamo opamy d i Touky M, AKA He HAJEXKHTH IIIH mMpAMiH.
ITo6yaviiTe: a) Al moxmai, AKi npoxoasaTs udepes Tourky M
i meperunarwTs npamy d; 6) npaMy a, fKka NpPoXoAHTL 4Yepea
touky M 1 mapanenbHa npaMii d; B) npamy b, AKa TpOXOJAHTH
yepea Touky M i nepnesamkyiasapHa jao npamoi d.




17.

18.

19.

§ 18. NapanencHi Ta nepneqguKynapHi npami. Nepnexpukynsp. Bigcraus Big ToYKA..

Ha puc. 10 opomias BF nepnesaugyaapHEER Ao npamol AC;
BK | BD; ZFBK =32°. 3uaiifits rpagycuay mipy kyra ABD.

Ha puc. 11 AC L BN, MB 1 BK, ZCBK =23°. 3uaiigits rpa-
aycHy Mipy Kyra ABM.

IIpami a Ta b nepnesgukyasapui (pue. 12). IIpama ¢ npoxo-
OIHTE Yepe3 TOYKY IX mepeTHHY H VTBOPIOE 3 IPAMOK d KVT
50°, SmaiigiTe rpagvecHy Mipy KyTta mix npamumu b i c.

=i - |
¥ K i 2 c
B 2 b
i [
_ Puc. 10 | ~ Pae. 11 ~ Pnc. 12
il B
20, Ilpami a Ta b DeponeHIHKVIAPHL b
(puc. 13). Ilpama ¢ NpoxXopuTh ue- | £
pe3 TOYKY IX HepeTHHY TA VTBODIOE i3 — N
npamow b xkyr 75°. 3uaigite rpagvcay
MIpY KVTa Mi¥ DpAMHMH 4 1 €. Puc. 13
f‘}
a JocTaTHii piBeHb
21. ¥V peayvaeTaTi mEepeTHHY TPBOX OPAMHX . S
VTBOPHJIMCHA KYTH, ABA 3 AKHX J0piB- | 34 31
H0l0TE 31° i 34° (pme. 14). 3maiigirs /
rpaaycHi MipH IHIIHX YOTHPBOX KYTIB. Puc. 14
-
22,

Y peayabTaTi NepeTHHY TPhHOX MNPAMHX ‘ 42}}\ /
YTBOPMJIMCH KYTH, [Ba 3 AKHX JAOpiB- |
H00TE 42° Ta 112° (pre. 15). 3naiigite /1{1:;\ |

rpagycHi MipH iHODIHX YOTHPBOX KVTIB.




Poagin 6. B3AEMHE POSMILLEHHA MPAMWX HA NNOLWWHL TPHKYTHHUKKW

23.

24,

26.

27.

CyMa TphOX KVTiB, YTBOPEHHX YV Pe3VJLTATI MEepeTHHY JABOX
npaMux, gopisuwoe 310°. 3uaiigites rpagveri mipn Kyrtie, aki
VTBOPHIHCH.

CyMa TpeOX KVYTIB, VTBOpEHHX YV pe-

3VALTATI NEepPeTHHY JABOX NPAMHX, A0~ =
pismioe 240°, Buaiigite rpagycui mipu E

KVTIiB, AKl VTBOpHIHCH. 3

Tpn npami nepeTwHAIOTLCA B OAHIH TOU- Piic. 16 ‘

i Tak, AK moxkasaHo Ha puc. 16. [lose-
AiTh, IO cyMa rpagycHux mip kyrie 1,

21 3 popisuloe 180°, 1 /3
Tpu npaMi nepeTHHAOTHLCA TAK, AK II0- /
Kasago wHa pmc. 17. JlosemiTe: AKIIO 3/ 4 ‘
KyT 2 nopieHoe Kyry 4, 1o Kyr 1 no- P;n 17

pPiBHIOE KVTY 3.

ITam Tapac pupimme nporyastaca. Buiimosmm 3 OyauHKY,
BiH mpoinioB 20 M Ha miBHIY, MOTIM MOBEPHYB HA NMepHeHIH-
KyJAdapHY ByJunip it npoitmos 40 M #Ha cxig. 3HOBY 3BepHYE Ha
NepOneHgUuKYIAPHEY Byanmwo # npoimoB 30 M Ha niBmiu, mo-
BEPHYB Ha 3axiz mia xkyrom 90°, opoiimos 70 M, moBepHYB Ha
NepHeHANKYIAPHY BYJIHIID B NiBJeHHOMY HANUDAMKY if onm-
HHBCA HA BYJHIIl, AKA DapajelbHA BYJAHIL, A€ BiH MEIOKAE.
Hapucyit mnsax nasa Tapaca 8 macmrabi 1 : 2000. Cxineskn
MEeTpiB 1 B AKOMY HAanpAMKY Tpeba me npoirta nary Tapacy,
mob AKHAHIIBHIIEe JiCTATHCA CBOro OyamHKY?

IIami Opuca 3 OHYKOK BHPVIIH-
M HA OporyasHky. Buitmoemm
3 OVIHHKY, BOHM nmpoHmuan 50 M
HAa 3axij, MOBEPHYJIM HA NMEepHeH-
JAUKYIAPHY BYJHIIO i mpoinuin
me 50 M HAa miBHIY, DOTIM 3HOBY
nosepayau oig kyrom 90°, npo-
Hman 50 M Ha cxinx 1 onHEHIACH




29.

32

33.

§ 18. NapanencHi Ta nepneqguKynapHi npami. Nepnexpukynsp. Bigcraus Big ToYKA..

Ha BYJHIl, AKA NEPHNeHIHMKYJIAPHA 0 BYIWILN, e BOHH Mell-
kawTse. Hapueyit maax nani Opuel ra 11 onykn B8 macmrabi
1 : 2000. CrinbKH MeTpiB 1 B AKOMY HAOpPAMKY Tpeba me
npoitti nadl Opuci 3 oHyKo0, mod sKkHaHmBUAIIE gicTaTHCA
cBOro byauery?

B oaniii koopaumatriil nnommui nobyayiire npami a, b, ¢,
d, aki BignmoBigHo € rpadikavu miEiAEEX GvEKOIH y=2x-1,
y=2x+0,5, y=0,5x-2, y=-0,6x+2. Ilepeeipre cebe 3a no-
MmoMOrol TrpadivHoro KaaskyasTopa. Um € Ha ofepiaHOMY
PHCYHKY NapaJenbHl OpAMiI Ta NepHeHAHKYIAPHI npami?
OnouuriTe 3a AONOMOrOK CHMBOJIE B3a€EMHE pO3TANIYBaAHHHA
npaMHX a, b, ¢, d.

B opniii kooppuuaTHiil nnoniuai nobyayiite npawmi a, b, ¢, d,
AKl BiAnmoBigHO € TpajdikaM® MHIAEHEX PYHKOIH y=-x+2,
y=x-2, y=x-5, y=-x-3. Ilepesipre cefe 3a gonomoromw
rpadivHOro KanbKyJaaTOpa. Yn € HA ofep:aHOMY DHCYVHKY Ia-
panensHi npami Ta nepnengukyaapHi npami? Ooumiite 3a go-
OMOTOK) CHMBOJIIB B3a€MHe pO3TAIyBAHHA NPAMHX 4, b, ¢, d.

) BUCOKMIA piBeHb

Cyma rpaycHNX Mip ABOX KYTIB, VTBOPEHHX ¥V Pe3yJIbTATI me-
peTHHY ABOX npamnx, aopieHioe 140°. losegits, mo mi KyTH
BEpPTHEAJILHI.

JIBa piBHI KYTH MaoOTh CIOLILHY BePIIHHEY, a iX OicekTpHCcH Ie-
JKaTh Ha oAHIH npamin. loBegiTs, Mo mi KYyTH BEPTHKAJIbHI.

CymMa rpagycHHX Mip ABOX KVTiB, VTBOPEHHX V Pe3yJbTATIL me-
peTHHY ABOoX npamux, Ha 60° MeHma Bifg cyMu rpagycHHX Mip
ABoX iHmmMx KyTtiB. 3HaliaiTe rpagycHi Mipm Beix mEx KyTiB.

Buanaurte rpaaycui mipu KyTtie (BiaMiEHHX BiJ poaropryTHX),
VTBOPEHHX Y Pe3yvJALTATI NepeTHHY [ABOX NpAMHX, SKIIO CyMAa
rpajycHux Mip Tpeox i3 nmx kyris gopieuioe 250°. Homy go-
PiBHIOE rpajilvcHa Mipa KyTa MiM JaHHMH ODpAMHEMH?

17
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35

37,

738,

Yepes ToUKY DepeTHHY JABOX NEPOEHANKYIAPHHX NPAMHX IIpo-
BEJIeHO TpeTo npaAMy. 3HAWAITE rpaaycHy Mipy HaliMeHDIOro
3 TYIIHX KVTIiB, VTBOPEHHX V pPe3VJbTATI NEePeTHHY IIHX TPbOX
NpAMHX, AKIO rpajycHa mipa HaubLALIIOIO 3 VTBOPEHUX TY-
NHX KYTiB gopieHwe 165°.

Yepea TOUKY NepeTHHY JBOX NepHeHAMKVIAPHHX NPAMHUX IIpO-
BEIEHO TPeTH ONpAMY. SHAHAITE rpagyvcHyY Mipy HaHbinsmoro
3 TYOMX KYTIB, YTRBOPEHHX V Pe3yJbLTATI NepeTHHY IHUX TPhLOX
OpPAMHEX, AKIO FPAJVCHA Mipa HaHMEHIIOrO 3 YTBOPEHHX Ty-
nux KyriB gmopieame 110°,

Yepes TOUKY HA ILTONIHHI NPOBEJAeHO I’ AThH NPAMHX. JHAHIITH
HaHOLIBIIY KiNBKICTh DAP NepHeHAHKYIAPHUX NPAMHX, AK1 MO-
YT OyTH cepen mux npamux. OBrpyETVIHTE CBOIO BiNIOBiAHL.
Yepes Touky Ha NJIOHIMHL NpoBejeHO ciMm npamux. 3uaiigitse
HAHOLILIIY KINBKICTE NAp NepOeHIHKVIADHHX OpAMHX, AKL
MOKVTh OyTH cepe nux npaMmnx. ObrpyaTyiiTe cBOW BiANOBiAL.

HoBeniTs, M0 KOAH JEAKA IPAMA TEPETHHAE OIHY 3 MapaATelb-
HHX NPpAMMWX, TO BOHA MEpPeTHHAE H IHIIY npamy.

N
40. [Hosexits, mo Koau Api npami neperuHalTbhes, To Oviab-AKa
TpeTA NpAMa NepeTHHae Xoua 06 OJHY i3 MHX NpIMHX.
(el LlikasuHkM Big gigycs Tapaca
-
| Mnotesa (3 gaBHBLOrpenbKoi vmdé — 3 npueoay, Becic — momomkeH-

HA, MICII¢) — ¢ ODPHOVIIeHHA, 3A0TAAKA, AKY BBAXKAKTE MOXKJIHBO
ICTHHHOK JOTH, JAOKH 11 He MIATEEepAH]IHN 3a JONOMOroOK JIOrIYHOI'O

A0BeJeHHA abo EKCIIepHMEHTY YIH Heée COpOCTVEBEAIH 3a JOoOoMOTI'OR)

KOHTPHPHKJIALY.
3aebinsmoro rinorean BHCYVBAIOTh Ha mifgcTasi imTYinii, coocrepe-

18

Jaj, TPHBAJMI Yac HA NiICTABl BIaYAJNBHHX CIHOCTEpPEeeHb BBAMKA-
aoca, mo CoHie obepraeTrhca HABKOJO 3emii (1A rimoTesa micrana
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§ 18. NapanencHi Ta nepneqguKynapHi npami. Nepnexpukynsp. Bigcraus Big ToYKA..

HAa3By 2eoyenmpusm). 1a vacom Oyaa BHCYHYTA ANIBTEPHATHBHA Tino-
Te3a — npo Te, uo 3emasa obepraerwca HaBkoso Counns (zeniouen-
mpuam). EKcIepHMeHTATBHO TiNOTe3y PO TeONeHTpH3M OVIIo cupo-
CTOBAHO, A& riNoTe3y Npo reJioneHTPH3M — NiATBEpAKEeHO.

Inoni mniaTBepm)keHHA WM COpO- .
- : Exnpio [xon Bainc :
CTYBAHHA HAVKOBHX rimores 3aMMae (Hapon

pocuTh TpuBanuil uyac. Hanpuknapn,
rimoresa mnpo icTHHHICTE Beankxoi
Teopemn Pepmd Oyaa chopmyiabopa-

1953) — OpuTaHCbKkWMKA MaTema-
TUK, naypeart Abeniscbkoi npemii
2016 p. 32 posegeHHA Benwkoi
Teopemun Qepma.

Ha B 1637 p., a migTeepaxeHa Jgume

B 1995 p. Endprwo Baiincom. Iloci ne

AbeniacbKa npemia 3 MaTeMaTUKN

HiATBEDKEHHMH 1 He CIIPOCTOBAHUMHE  (33cHoBaHa Ha YecTb HOpBE3b-
€ TinoTeam Opo NOXOMMKEHHA MKHUTTA  koro maremarmka XIX cr. Hinbca
Ha Semii, npo yreopennas Beeceity, [leHpika Abens) npucyaXyeTbes
Npo HeCKiHYeHHICTL MHOMKHHH Tpo-  Wopiydo 3 2003 p. BUOaTHUM Ma-
CTHX uHcen-<«OIM3HIOKIBs (mpocTHx  TEMaTMKam cyvacHocTi. [powosnit

upces, pisHMIA MiX sAKuMH jopig- PO3MID NPeEMIl MOXHA NOPIBHATM
Hioe 2) Ta immi. 3 po3mipom Hobeniscbkol npemil.

.-f

"=
;Jl
-

|
|-.
4
s

3annTaHHA | 3aBaHHA BIg Aiayca Tapaca

Yu poBoaMiaOCcA BAM BHCJIOBAKBATH nesHi rinoresm B xuTTi?
Hapenites nmpEKIagm TakHx cuTvaniid. AxmM umHOM BH mijg-
TBEPAMKYBAJIH 4YH COPOCTOBYBAMH Il rimoTeamn?

Kopucryiouncsk J0JaTKOBHMHE JkKepenaMu iHdopmaii, gisaan-
recs Oinbmie npo BH3HAYHI rinoTeam marematHku. 3pobiTe He-
BEJIHKE MOBiOMJIeHHA NP0 AKVCeh i3 HUX. YoMy came na rinmo-
Te3a Bac sanixkasuaa?’

Hdx BH BBajkacTe, O[O0 HpOCTieé: OIATBEPAHTH TlNOTE3Y YH
cnpoctyeat ii? Hasezite apryMeHTH HA KOpHMCTL Bamiol mo-
3|Iii.

fAx Bu BBamaere, un OyAYTH KOJAHCH JOBe/leHl 4N CHpOCTOBAHL
Bci MoxauBi rimorean? YoMy BH Tak BBaXKacTe?
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@ NoeTOpeHHA Ta NIArOTOBKA A0 BMBYEHHA HOBOro martepiany

1.

Posp'axiTs pipHgaHuA.

a) 2x-3(1-x)=5x-2; 6) 4x+3=2(2x-1)+5.
IMobyayitte rpadik dyarimii.
a) y=—2x+4; 6) y-_-éx—E.

ExcnepumentaTop Oxpim smimaes 500 r redipy RHpPHICTIO
2,5 % 1900 r kedipy smupnicrio 3,2 % . 3HaigiTh HHUPHICTH
cymimi, orpumanol Oxpimom.

SHaliaiTe HaHOiNEIIMH cninbHEUI ZiNBHUEK i HaliMeHIIe crinLHe
KpaTHe uncen: a) 24 i 32; 6) 120 1 108; B8) 135 i T75.

IMobyayitTe noBineEui TpukyTHHK. Bumipaitre nosmuan ioro
CTOPiH 1 3HaAHAITE mepuMeTp. CKIAZITE 3a7aYy HA 3HAXOOMKeH-
HA CTOPIH UBON0 TPHEKYTHHKA 3a BUIOMHM [NepHMeTpOM 1 criB-
BiIHOIMIEeHHAMHE Mi¥ J0B3HHAMH OI0 CTOpIH.

§19. TPUKYTHUK | MOr0 enemMeHTU. PiBHI TPUKYTHUKW.

b

2

Bucota, bicekTpuca, MegiaHa TPUKYTHUKa

TpUKYTHUK | HOro enemeHTU. PiBHI TPUKYTHUKK

----------------------------------------

no mMaoThk QGopmy TpukyrHuka! Hanpuxnan, pama moro Beno-
cHmena, 6aaKM MOCTiB, OHOpH JAiHIH enexkTpomepegadi — Bei
CKJAJAKTECA 3 KOHCTPYKLiN TpukyTHOI hopmu! Ilikaro, yomy
BOHO Tak?



§19. TpusyTHUK | ROro enemeHTH. PisHi TpUKYTHMKK, BUCoTa, BicexTpuca, megiaqa...

S

L] Y

T T

T me poska:km npo BepMmyiackKHIl TPHKVTHHEK 1 J11000BHHH
TPHEYTHHK, ane AKIIO0 CEPﬁD&Hﬂ, TO MEeHl 3JaeThCcH, IO LA
reoMeTpHYHa (Qirypa € HaJAIBHYANHO <cTilikoo». TobTo i3
TPROX MeTaneBHx 0aJ0OK 3agaHol AOBKHHH MOMHA 3poOHTH
JIMIIEe OJWH TPHKYTHHMEK, 1 TOMY Taka KOHCTpPVKIis He Oyae
¢XHTATHCA#», AK IHII1 MHOTOKVTHHEH.

o~

rJE-E‘pM}-’,ﬂEhHHI;ﬂ TPUKYTHUK — TepHTOpia B ATnanTHu- |
HOMY OKeaHi, HAKA VTBODIOE TPHKYTHHK IJOMEI | . -
4 tac. kM’ i3 Bepmmuamn B BepMyacskux ocrposax,
\ IIyepro-Puxo i Ilisnenniin ®aopuai (CIHA).

S

@ O @ @ B @ & ® & @ & B 2 & B & B "8 B B 8 B ® & = @ @ B & 8 @ B & @ @ @ B 8 &

A me 4oTMPHKYTHI KapToOHHI KOpoOKH JIErKo MOYKHA CKJACTH,

a4 3 TPHKYTHHMH Tak He BHHge! [lyike mikaso, YoMy Tak Bij-
OyBaeThcH.

.':. i -,ii
3

W @ & § ¥ 8 F §F F B 8 § & @ §F B §F & & §F B 8B §F @B F 8 F §F 8 5 &8 8B &8 @ 8§ @ @ @8

Iz nvoro Ta KinbKOX HacTynHUX naparpadis ue craHe 3poay-
mimm, Ilerpury.

TpuKyTHUME — uUe reomeTpuyHa ¢irypa, WO CKNapaETbhes
@ 3 TPbOX TOYOK, AKI He NeaTb Ha OAHIA NpAMIK, | TpboX Big-

. -~ pi3kiB, WO NONapHo 3'€AHYIOTL Ui TOYKK.
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Hanpukaan, Ha puc. 19.1 sobpaxxeno Tou- | B

ku A, B, C, m1o He nexxarts Ha oaHill nps-

mii, 1 Bigpiakn AB, BC, AC, akl monapHo

a’eIHYIOTh IIi TOYKH. |4 .
YTBROpeHHI TPHKYTHHK MOMHA [IO3HAYATH Puec. 19.1 |
TPhOMA JIiTepaM#d B OyAL-AKOMY HOPALKY: e

ABC, BAC, CAB Tomo. [Ina nosnauenHns tpuxkyrauka ABC
MOMKHA BHKOPDHCTOBYBATH cHellialsHHHR 3Hadok: AABC,
Toukn A, B, C HasHBalOTL BEplIMHAMK TPUKYTHUKA, a BiZpiskn
AB, BC, AC — cropoHamy TPWKYTHUKA.

[Ba TPUKYTHMKW HA3UBAKOTb PIBHUMM, AKLLO B HWUX PIBHI rpa-
OycHi mipw sidnosidHux KyTie | piBHI NOBXWHW 8iGNOBIOHLX
CTOPIH.

. ¥ pasi sanucy piBHOCTI TPHMKYTHHKIB
€ BadmJIHBEMM NOpAILOK ﬂJIi,I[],?BH_HHH
BEPIHIHH KOMKHOIO 3 TPHEYTHHEKIE —

L S
/\ BiAMOBiNHI eneMeHTH MAKTE OyTH HA
" THX caMuax wmicoax. Hanopumkaan,
K M P T| sarxmo sa puc., 19.2 AKLM=APST,
Puc. 19.2 P o KL=PS, LM=ST, KM=PT,
- LK=ZP, LLI=¥8S, ZM=£T.

Harapaemo, mo Ha pHCYHKAX MH INO3HAYAEMO PiBHI KYTH JyH-
KAMH OJHAKOBOT'O BHIY, A PiBHI BIIpidaKH — OAHAKOBOI KLIb-

KICTH MaJeHBKHX PHCOK.
Takom samicTe Toro, mol roBOpHTH, HANDHKIAN, «JOBXKHHA

CTOPOHH TPHKYTHHKA AOpiBHIOE 2 cMe», iHOAI OyaemMo rosBopm-
TH, L0 «CTOPOHA TPHKYTHHKA JOPIBHIOE 2 CM».

& B & & ® ® ® @& @& & ® ® 828 8 8 F B F B 5B ®F B B 8 B O®F B B =B B 8 B 8 B 8B B B 8 88

3poayMino, mio pigHi TPUKYTHUKK CyMIWEOTLCA NPW HaknagaHHI.
OcHosny eaacmugicms piBHUX MPUKYMHUKIE ONHCYe Taka
aKcioma:




§ 19, TpumyTHMK | Horo eneMesTH. Piski TpukyTHIKK, BucoTa, GicexTpuca, megiaqa...

4 Ona pavoro TpukyTHWKa ABC | paHo- '

ro NPOMEeHA 3 BEpLUMHOI B Touli A,

icHye TPUKYTHUK A, B,C,, piBHuiA Tpw- A C
KyTHUKY ABC, anf akoro AB=AB,, B
AC=A,C,, BC=B,C,, npuuomy Tou-

Ka B1 € BHYTPIWHLOIO TOUKOK 3aflaHo- A
ro NPoMeHs, a Touka C; nexuTb y aa-

HI NIBANOWWHI BIAHOCHO NPAMOI, AKa

MICTUTE Uel npomiHb (pmc. 19.3). C;

HHEEILEH-E[ aKcioMa A03BOINHE OOBECTH BAAJIIHMBE TBeDIACHHMA:

TEOPEMA (npo egWHICTL NepneHAnKYAAPHOI NPAMOI, NpoBefeHol
< Jepe3 TOYKY Mo3a JaHoK NpAMOIO).

Yepes Touky, AKa He HanexuTb AaHiA npamiin, npoxoguTb
nuwe oaHa NpAMa, NepnesauKynapHa ao AaHol.

HiiicEO, Hexal 3ajaHo npaMy m 1 Tou-
Ky A¢em. llpunyerumo cynpomuene. uepes
TOMKY A NpoxXoAHUThs NpUHANMHI ABl pisH]l npa-
mMi — AB i AC, nepneHIUKVIAPHL A0 ONpAMOl m
(rouxn B i C manemxars npamiit m) (puc. 19.4).

Posrnamemo TpHRYTHHK ABC. 3a ak- C al m
cioMO TpPo PiBHICTE TPHKYTHHKIB ICHYE B
AHA BC=AABC, npuuomy AB=A B, AC=A_C, N\ ==
ZABC=/7A,BC=90°, ZACB=/7-A,CB=90°. |
Toni ZABA,=/ACA, =180°, rofro Toukm A, | 4
B, A, nesxarth Ha ojHiil npamii i Tourku A, C, : Puc. 19.4

A, Takox nemars Ha oaHiH npamin. OrTwe, ge-
1
pea Toukn A i A, npoeegeno aei piani npawi,
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mio Hemoxxaupo., Opep:xana cynepewnicms NOKA3Ve, IO HAILIE OpH-
OVIeHHA HeNpaBMJLHe 1 1o uepes TOYKY Ag¢m NpoxXoauTh JHIIe
OHA IPAMA, NepHEHARKYVIAPHA A0 OpAMOl m.

Hasepnene moeefennsa nmiaTBepa:xye BHCIOBAeHY B § 18 rimore-
3y nmpo Te, 0 Hepe3d TOYKY, AKA He HAJEXKHTH JaHIH NpAMIH,

OPOXOMHTE TLILKH OJHA NpPAMA, NepHeHJAWKYISPHA J0 JaHOI.
Tomy apyra o3HAKA ODapaJeJbHOCTI IPAMHX TAKOMX € iCTHH-
HHUM TBEDP/ KEHHAM i Temep HMM MOMHA KOPHCTYBATHCH [
OOI'pYHTYVBAHHA iHIINX TBEPIKEHb.

Buawn TpuKyTHUKIB. MegiaHa, BicekTpuca, Bucorta

TPUKYTHUKA

& % & 8 8 & 8 & @ & & # & ® &8 & & & & @8

@ % & § & & & @ & & # 8B 8 § &8 & & @ ®@

¥ € Tpu BHAM TPHKYTHHMKIB 3a/7e3HO0 Bijj rpagycHux Mip ix kyris:

«  20CMPOKYMHUU MPUKYMHUK (yci KyTW TPUKYTHMKA € rocTprUMA);

'. » NPAMOKYMHULU MpukymHuk (oguH i3 KyTiB TPUKYTHWKa € npa-

MWUM);

» mynokymHul mpukymHuk (OfWH i3 KyTiB TPUKYTHUKA € TYynuMm).

T

|

A
Bp E K Ll
Puc. 19.5

Hanpuxnan, =Ha pmc. 19.5
NABC  — rocTporyTHHI,
ADEF — OpAMOKYTHHHE
(£D — nupamni), AKLP —
TynokyTHHN ( £ K — Tynuii).
Harapgaemo maxo:x, mo nepw
METPOM TPHKYTHHKA HA3NBa-
OTE CYMY IOBMHH yCix HOro
CTOpPIiH.

@,. amo o3HAYEHHA TPHOX BAMIHBHX MNOHAThL, OB #A3aHHX i3

TPHEYTHHKOM.

]
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Mepiana TpuKkyTHMKaS — BIpPI30K, WO CNONYYaE BEPWUHY TPUKYT-
U HMKa i3 cepequHOI0 NPOTUNEXHOI CTOPOHU.

Ha puc. 19.6 AM — wmeaiana TpukyTaunka ABC.
/% Bucota TpMKyTHUKE — NepreHAVKYNAp, NPOBEeAeHUN i3 BepLIMHHK
U TPUKYTHMKA [0 NPAMOI, WO MICTUTL MOTO NPOTUEKHY CTOPOHY.

h —
Ha puc. 19.7 KH — Bucora Tpu- K
kyrauka LKP, a SH — Bucora
rpukyTEHHKa STR.
L H P
qm
H R T
Pue. 19.7
T —

* BiceKTpuca TPUKYTHUKa — Bipi3oK 6i-

CEKTPUCK KYTa TPUKYTHWKA, WO crnony-
; YaE NOro BeplUMHY 3 TOUKOI NPOTUNEX-
HOI CTOPOHMW.

Ha puc. 19.8 NO — 6icexTpuca TpH-
kyrauxka NRF. Pue. 19.8

—T—

i & & @& & & §F & @ 6 @ F B B 8 @ F B @B B @ F B @ 6 @ BB F @@ §F B E B B §F 8 *@

3BepHiITE yBArYy Ha Te, IO & NPAMOKYMHOMY MPUKYMHUKY
dei 3 Qoeo sucom 30izawombea 3i cmoponamMu mpuxkymuuxal
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Tarkox 3ayBarkKuMO0, II0 BH 8X€ suS4UIU 6Ci aKcioMmu, AKi onu-
CYOMb OCHOBHI BAACMUBOCHE 2e0MeMPUYHUX Pizyp HA NAOULLHI.

ITigcymrkosi mipxkyBanHas
MO0 MUX aKciom:
https://rnk.com.ua/106100

MNepegipte cebe!

1. [laiiTe ogHAYeHHA TPHKYTHHKA. I3 AKHX eNeMeHTIB CKIAJAETE-
csa TPHKYTHHK?

2. ki aa TPHEYTHHKN HasHBAKTH PiBHEMH?

3. CdopmynioiiTe akcioMy, KA ONHCYE OCHOBHY BJIACTHBICTE piB-
HUX TPHMKYTHHKIB.

4, ChopMmynwiTe TeOpeMy Ipo €IHHICTh NepHIeHAHKYAAPHOL npdA-
MOI, NpOBeJeHO] Yepesd TOYKY 1033 JAHOK NPAMOK.

5. llo masmBaOTh MegiaHOK, BHCOTOK Ta DICEKTPHCOK TPHKYT-
HUKa?

@ TpeHamepHUn 3an

i Mo4yaTKoBUK piBeHb

1. Ha puc. 1 zobpaxeHo TpuKVTHHK. Ba- |
3HAYTEe, YA MOMKHA [eil TPHKYTHHK 10~

M
SHAYHTH fK... /\ |

a) AKMP; B) AMPK; A Puc. 1 |
o 0) AKPM; r) APKM. , B _=a
2. Ha puc. 2 zobpameno kyr. Basnaure, | / -

YH MOMHA IEeH KYT NO3HAYHUTH AK... -

a) ZABC; B) Z/ACB; c B |

6) ZBCA; r) ZCAB. _Puc. 2
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5§19, TpusyTHMK | Horo eneMmedTH. Piski TpuxyTHUKW, BucoTa, BicexTpuca, megiana...

Ha puc. 3 sobpasxkeno pieai TpuryTHHEE ABC 1 MKL, ki
piBHOCT] 3 MOAAHMX € NPABHILHMMHMT

a) LA=ZM; 6) BC=LK; B) £C=£ZM; r) AB=MK.
Ha pmc. 4 sobpasxeno pisHi TpukyTtHHEEH BCD i AFN. Hxi
pigHOCTI 3 HOJAHKMX € NpaBHIALHUMHT

a) LC=/ZF; 6) BC=FN; 8B) £D=ZN; r) BD=NA.

C F
B K
b 1
' L M B n A N
Puc. 3 _ Puc. 4

T —

flki 3 TBepakeHL € IPABHILHUMHET?

a) ¥ rocTpoKyTHOTO TPHKVTHHEKA BCl KVTH TOCTpi.

6) ¥ npAMOKYTHOro TPHKYTHHKA BCl KyTH npami.

B) ¥ TYODOKYTHOrO TPHEYTHHKA BCl KYVTH TVHi.

fAKi 3 TBepAXeHbL € NpABHILHUMH?

a) ¥ rocTpoKyTHOrO TPHKYTHHEA JIMIIE OJMH i3 KYTiB rocTpuii.
0) ¥ npAMOKYTHOrO TPHKYTHHEA JTHIIE OAHMH i3 KVTIB IpAMMIIL.
B) ¥ TYODOKYTHOIO TPHEVTHHKA JHIIE OJHH i3 KYTIiB TYynHi.
PoarnansTe puec. 5.

Y rpukyranky KML sin- M
pisok LB — 06icekTpmca, |
BHCOTA YH MEHiRHH?

PoarnausTe puc. 6. f £
Y tpukyranry CDE Bing- C E
pizoxk DC — bOicexTpnca, Pac. & Puc. 6

BHCOTA 4N MeaiaHa? T— Ly w—
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PFo3agin 6. B3AEMHE PO3MILLEHHA MPAMWX HA MNOLWWHL TPHKYTHUEX

PoarnanasTe puc. 7.
Y TpurytHHKY ABC BiA-
pisox BK — Gicexktpuca,
BHCOTA YH MejiaHa?

=

Poarnansre puc. 8. B
¥ rpuxyrauxy PRS six- c
pizok RT — GicexTpuca, Pue. T | Puc. 8
BHCOTA MH Mexiana?

-
CepegHii piseHb

11.

13.

14.

ITobyayiiTe rocTpoKyTHHNE, NPAMOKYTHHE 1| TYynoKyTHHII TpH-
KYTHHKH. ¥ FOCTPOKYTHOMY TPHEYTHHKY OpPOBemITh VCi memi-
aHu. Y NPAMOKYTHOMY TPHKYTHHKY IpOBeAiTh yci GicexTpHcH
(3a momoMorow TpaHCHOpTHpa). ¥ TYOOKYTHOMY TPHKVTHHKY
MNpoBEIiTL VCI BHCOTH.

ITobyayiiTe rocTpOKyTHHN, NPAMOKYTHHE 1 TynokyTHHil TpH-
KVTHHKH. ¥ TOCTPOKVTHOMY TPHKVTHHKY HpOBeIiTH Vci BH-
cOTH. ¥ NPAMOKYTHOMY TPHKYTHHKY NpPOBeAiTh yel mejianm.
Y TYODOKVTHOMY TPHKVTHHKY HOpPOBeIiTh yci OlcexkTpHcn (za
AOTOMOT00 TPAHCIOPTHDPA).

IMobyaviire TynokyTEEA TpHKYTHEK ABC iz Tymum kyrom B.
3 BepmuaE B npoBeaiTs MeRiaHy, BHCOTY Ta DiceKTpHCY TpH-
KyTHuka ABC.

IlobyaviiTe npAaMOKYTHHH TpPpHKYTHHE ABC i3 npaMuMm Ky-
rom C. 3 sepunun C npoeegits Mejlany, BHCOTY Ta BiceKkTpH-
cy TpuKyTHHEAa ABC.

Ha pHC. 9 TPHKYTHH-

B N
ku ABC 1 MNK  pieHi,
LZA=/ZM, ZB=2N, £C=45H°,
MN =5 cm. Buanaure rpagve-
il A C M K

Hy Mipv Kyra K 1 JoBXKHHY
cropoEH AB.

Puc. 9



§ 19, TpumyTHMK | Horo eneMesTH. Piski TpukyTHIKK, BucoTa, GicexTpuca, megiaqa...

16, Ha pmec. 10 Ttpukyremxkum BDE i OPN pismi, ZB=./0,
ZN=ZE, ZP=105°, DE=12 cm. Buanaure rpagycay mipy
kyvra D i posxunay cropoan PN.

17. 3Bmaiinite nepumerp Tpukyrauxa MNK (puc. 11), akmo pos-
skuHA croporn MK popiawe 13 cm, a MN =NK =10 cwm.

18. 3mangiTe nepumerp TpHKVTHHKA ABD (pme. 12), axmo gos-
sKuHaA cTopoEA AB mopiBHioe 7 cm, nossxuHA cTropoEm BD Ha
D cM Oinbina 3a goBxnEY AB, a nopxuHA cropoEn AD Ha 2 eMm
MEeHIIA Bix goBXuHH BD.

‘ D p ‘ N =
&E & - /\
N
B 0 K A B
Puec. 10 Pne. 11 Puc. 12

e _—

19. 3BmalaiTh JOBMHHH CTOPIH TPHKVTHHKA, AKI[O HOT0 OePHMETP

popieaioe 24 cM, a JOBMHHEM BCiX CTOpiH piBHI.

20. Svaigite moBxHHH cTopiH AB i1 BC tpuryvTEHHEA ABC, ARIIO
BilIoMO, 110 NEepHMeTp TPHKYTHHKA JopisHioe 34 cM, JOBXKHHA
croporn AC pgopiBaoe 8 cm, a AB= BC.

. ,,El,m:'raTHm piBeHbL

Jopxuna ogniei 3i cropin TpuKyTHHMKA B 2 pasd MeHIA Bifj
JDOBKHHH APYTol CTOPOHM TA HA O CM MeHIIA BiJl AOBXHHH
Tperkoi., 3HalgiTh AOBKHHN CTOpPIH TPHMKYTHHUKA, ARKIO HOro
MNepHMeTp HopiBHIOE 33 cM.

22. oemuBa ojHiel 3i cTopiH TPHKYTHHMEKA B 3 pasy MeHINa Bij
AOBKHHH APYTol CTOPOHH TA Ha 8 cM MeHIIa Bij AOBXHHH
TpeThoi. 3HANHAITE AOBMKHHHN CTOPIH TPHKYTHHMEKA, AKINO HOro
nepuMeTp gopiBHOE 48 cM.
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23

24,

26.

2T,

28.

IlepumeTrp TpuKyTHHKA gopisHioe 60 cM, a JOBXKHHEH HOTO CTO-
pig BigHOCcaTLCA 8K 3 : 4 : 5. 3HAlAITE JOBKHUHM CTOPIH HLO-
ro TPHKYTHHKA.

[lepumerp TpuryTHHKA AopiBHKEe 54 cM, a AOBXKHHH HOrO
CTOPiH BifjHOCATECH AK 7 : 9 : 11. 3HaligiTe MOBXHHH CTOpPIH
IIBON0 TPHKYTHHKA.

CropoHH TPHKYTHHMKA BinHocAThca 8K 1 : 2 : 3, a cyma Jo0B-
JKHUH Horo Haublaesmol Ta HaNMeHII01 CTOpiH HopiBHIOE 24 CM.
O6uncHiTE NepuMeTp TPUKYTHHKA.

CTropoHH TPHKVTHHEKA BigHOCATHCH AK 2 : 5 : T, a cyma noB-
FHUH HOT0 HAMDIIBIIOL TA HAMMEHIIO! cTOpia gopiBHioe 27 cMm.
OfuncHiTL NepUMeTp TPHKVTHHKA.

dagano TpHEYTHEK ABC 31 cropomamm AB=10 cm,
BC=14 cm, AC=18 cm. 3HailijiTL nepuMeTpH TPHKYTHHKIE,
Ha AKI TpHEVTHEK ABC posbuBae Megiana BM, noe:xmHA AKO1
aopieaoe 12 cm.

3agano TpukytHHE MNK 3i cropomamm MN =18 cm,
NK =25 cm, MK =30 cMm. 3HaHAITE HNepPHMETPH TPHKYTHH-
kim, Ha aki TpuryrHnk ABC poabusae meniana M D, norxuHa
AKol mopisHoEe 21 cM.

Cyma [0BKHH ABOX CTOPiH TPHKYTHHKA AopiBHIoE 22 cM, a pia-
HHILA JOBXHH OHUX CTOPiH CTAHOBHTE 8 cM. 3HAHIITL JOBKH-
HH BCIX CTOpPiH TPHKYTHHKA, AKIO HOP0 ODepuMeTp — 32 CM.

Cyma J0BXKHH JBOX CTOPIiH TPHKYTHHKA AopieHwe 32 cM, a pis-
HHILA JOBMHH IIHX CTOPiH CTAHOBHTE 2 cM, 3HAHIITHE HOBMKH-
HH BCiX cTOpiH TPHKYTHHMKA, AKIIO ioro nepumerp — 42 cm.

‘O ) Bucokwii piseHb

31.

HoBeaiTs, M0 KOAHM OpAMA, AKA HE NPOXOAMTL Heped KOAHY

3 BepIIMH TPHKYTHHMKA, NepPeTHHAE OJHY 3i CTOpiH TPHKYTHH-
Kda, TO BOHA NEePeTHHAE TLILKH OJHY 3 ABOX iHIMHX HOrO CTOpPIH.



i
32,

31.

.

38.

§ 19, TpumyTHMK | Horo eneMesTH. Piski TpukyTHIKK, BucoTa, GicexTpuca, megiaqa...

HosenirTs, mo 3 KOXHOI BEPIIMHH TPHKYTHUKA MOMKHA [IpOBEC-
TH TiTLKH OQHY BHCOTY.

Ha pue. 13 AAOB=ADOC. [loBenits, O

mo:

a) megiana OM TtpunrvrEEKa AOD € Ta-
Ko wMenianow tpukyvranxka BOC;

0) GicekTpmca OKRK tpmryrEnka AOD A B C D

€ Taro¥ OlCeKTPHCOW TPHKYTHH- Puc. 13
Ka BOC.

Y rpuryrauky ABC nposenu wmepiany AD. 3mawun, mo
nepEMeTpH TpHKYTHHKIB ABD i ACD piBHl, »I0BemiTh,
mo AC=AB.

Y TPpHEYTHHKY, MepHMeTp AKOTro aopieEioe 24 cm, npoBean
megiany. IlepumMerpH yTBOpeHHMX MeHINHX TPHKYTHHKIB [o-
piBHIOIOTE 16 cM 1 18 cm. 3HaAHAITE JOBKHHY MeXTiaHH.

Y TPHKVTHHKY NOpOBEIH MeIiaHy, JOBKHHA AKOI JOPiBHIOE
10 cm. llepuMeTpn YyTBOPEHHX MEHIIHX TPHKYVTHHKIB A0piB-
HI0IOTE 32 cM 1 36 em. 3HalgiTe nepuMeTp 3aaHOTO TPHKYT-
HHKA.

SHalliiTL DepHMeTp TPHKYTHHKA, #AKIO BiH Oinsmmii 3a
AOB¥HHY MNepmol cTopoHH nboro TpuryTHuka Ha 10 com,
3a JOBXHHY Apyroi cropoHu — HA 9 cM, 3a JOBXHHY TPeThLOI
CTOPOHH — HAa 7 CM.

3HaiigiTsL nepuMeTp TpHKYTHHEA ABC, v axomy AB+ BC =9 cm,
AB+AC=11 cm, AC+BC=12 cm.

P
L=

[
¥t
r_l.+ _,:r
|.-'-"|

LlikaBuHKK Big gigyca Tapaca

| ¥ nmobyToBHX pO3MOBAX MOMKHA modyTH npHbOanaHo rare: «lle
aume Teopis! Hacopasai mivoro me goeegenols I[lpu nsomy sazsmu-
uaii izeTbcAa Npo AKech NPHNVIIEHH#A, He MMiATBepAMeHe HAVKOIO.
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Arnle BH BXKe JHAETE, 0 He MATBEPAKEHI HAVKOIN NPHIOVIIEHHHA,
AKI agawoThcA npapfonogiHMMHM HA OCHOBl OKpeMHX crnocrepe-
#HEeHb, HA3HBAIWTH zinomesamu. Tom v woMy BIiAMIHHICTE MiM
rinoTe3ow i Teopiewn?

Icrye pocuts GaraTo oznaueHb Teopili Hailbinem Bpamum, Ha MO
AVMKY, € TAKe: Meopia — ue cucmema HAYKOSUX 3HAHb NP0 AKYCH
cykynHicms o6’ exmia, aKa onucye, NOACHIE ma nepedfavae asuLLa
neanoi npedmemnuol 2aaysi. Teopiew crae Ta rimoresa, AxKa abo Jo-
rigvHo obrpyHTOBAHA, af0 DaraTopasoBo NiATBEEpMKeHAa NPAKTHYHHMH
CIOCTEPEXKeHHAMH I JO3BOJHE NPOTHO3VBATH HACTIAKH Aiil 9\ 3Mi-
HH cTaHy oD'€EKTa CHOCTEpeKEHB.

o enanauuux Teopiit cyuacHol HaVKH BiaHOCATE: Teopin Benuko-
ro BHOyxy (acTporHomia); Teopio eBoawnii (6ionoria); Teopir rpym,
TEOpPi UMOBIpHOCTEH, Teopii rpadjis, Teopiw yuces, Teopiw Haban-
#eHb (MaTeMATHKAa); Teopiw BigHocHOcTi ((izmka), kKiHeTHUHY Teo-
pito rasie (xiMifa) Tomo.

Binsmicte maTemaTHuHHX Teopill € axciomaruunmmu it noGyno-
BAHMMH 3a 3paskom reometTpil EBkaima Ha OCHOBI He03HAYYBAHHX
MOHATH, O3HAYVBAHMX NOHATH, AKCIOM i Teopem.

mE 4 3anuTaHHsa | 3aBpanHs Big piaycs Tapaca

I 1. OanmaiiomMTecd 3 AKOKCH 13 BHAHAYHMX HAYKOBHX TeopiH Ta 3po-
fiTh, HeBenHMKe NOBiloMJIeHHA Ha 0 Temy. SIK BH BBa)Kacre,
YH 3 ABIATHCA B MAHOYTHROMY HOBI HayvKoBl Teopii? Yomy BH
TAK BBa)kaere!

2. Hr Bm BBaXKa€ETE, UM € HACHpasBal Teopicw Teopia amosu’! Bix-
noeias obSrpyHTyiHTE.

3. Hapegith npugnagM cyKVIHOCTI nojioykens, siki B mobyri Ha-
SHBAIOTH #TEﬂpiﬂMHt, X098 HH.CI]]IIH_B,EH'. BOHH TAKHMH He €. A
BHM BBa)kacTe, YoMy BiffyBaeThCHA TAaKa MiAMiHA NOHATH!



§ 20. Nepiua Ta ApYra 03HaKK PIBHOCTI TPUKYTHUKIB

é_./’ NosTopeHHA Ta NIQroToOBKa A0 BUBYEHHA HOBOro marteplany

L
2,

2 4
SHAIITE 3HAYEHHA BUpAa3y 2'7'15+3’E:IE'

PoaknagitTe BUpazy Ha MHOMHHKH.
a) 4a'b®-6ab’; 6) 27x' -124°,

Ha onrtosiii 6asi «@Ppyrroeas 4 kr abnyk 1 3 Kr rpymw xom-

TyioTh pazoMm 320 rpH, a 2 Kr a0nyK 1 5 Kr rpyim KoIOTYIOTh
pasom 370 rpu. 3naigite (v rpa) sapriers 1 kr abavk i sap-

riete 1 Kr rpym Ha niit onrogiit Gaazi.

S
Ho Teepaxenas «Onexca ogArayB HA CBATO DLIYy l
COpPOUKY# HABENITH CYIPOTHBEHE TBeDJAMEHHA Ta
NPHKJIAAH ABOX NPOTHJEKHHX TBepIKeHb.
Ha pucysky sofpameHo TpPpHKYTHY mipami- A B
ay SABC, pna akoi SA=SB=SC=x (cm), )

a AB=AC=BC=y (cm), 3HaigiTs X 1 Yy, AKOIO0 -
nepumerp TpukyTHHKa ABC nopieaioe 36 cmM,
a mepuMeTp TPHKVTHHKAa SAB — 42 cm.

§ 20. Mepwa Ta gpyra 03HaKu PIBHOCTI TPUKYTHUKIB

ITerpury, och po3ranyio KapTiBIHBHH KpPOCBOPJA 1 HaTpammia
HA TAKe 3aBaaHHA: <bpat reisgka, SKHH APVKHTHL 13 BUKPYT-
kow». 1 Bupimmaa, mo sk Opar reisaka, TO 3HAYMTE NpH-
CTPiHl AJNA CKpiIIEHHA AKHXOCH 4YacTHH: 00JT, I'BHHT, IOVPVII,
mwbens Tomo. Axmo ApyxuTE i3 BUKpPYTKOK0, TO He Doar i He
mobenas, 60 BOAT 3aKPYIVIOTH 34 OMNOMONOK radKoBOT0 KJIIOYA,
a mobens sabnBaoTs MonoTrkoMm. Orske, rBuHT abo mypyn. Ame
He nigxoanTs, 6o mae 6yru ax 7 Oyke! Illo 6 me morno Gyrm?
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Crasap 61, 110 He «IMyPYIYHK» 4 ¢FBHHTApA®, ajle B [IUX CJI0-
Bax ax mo 8 OVKB, a AKIIO cepilodHo, TO A BBAXKAIO, IO IE Camo-

piz. € Takmili Buj mwypyna, AKNH MOMKHA 3aKPYTHTH B JIOIIKY
fes puxkopHcTanaa apuaw. Ock, NOrJAHL, AKHH BHTJIA] BiH Mae.

.
v/,

'k

AR

Hikagro, parywo! Jlwobaw posragyBaTé KpOoCBOPIH, e JOCHTE Be-
CceJ0 — 3a BiIOMHMMHM BIACTHBOCTSMH BCTAHOBJIIOBATH, [IPO IO
Hnersca. Jlo pedi, B MATEMATHIIL MH TeX Jeno noaidHe BHBYA-
nu, nam’satracm? 3oBciM HegaBHO HAM PO3NOBigaaM Hpo 03HAa-
KV HapajlenbHocTi npaMHx;: axmo a|lc i b|le, To allb. Illoce
AVIEe CXO0Mie Ha KpoceBopa: Tobl roBOpATh MEeBHI BJIACTHBOCTI
YOroch, A4 TH BCTAHOBIIOELI, NP0 AKHH mareMaTHdHHil daxt
ize MoBa. ¥ JaHOMY BHIOAAKY — NP0 NapaienbHICTE NPAMHX.

TO, AKI0 TOBOPATH NP0 BIACTHBICTL, TO € AKHIcE 00’€KT umn
thakT i MH HABOAHMMO TBepIKeHHH, [0 HOro NeBHUM YHHOM
XAPaKTepHayIOTh. A KOJM TOBOPATH NP0 O3HAKY, TO BCE HAa-
BIAKH: € fKich XAPAKTePHCTHKH, 38 AKHMH MH MAEMO BCTA-
HOBHTH, II0 Ie 3a 00'eKT (AK y BHOAZKY i3 caMopisoMm) 4H
AKME darT Mae micue (AK y BMIOAAKY 3 NApPAJelbHICTIO NpHA-
MuX). XoTinoca 6 BHBYHTH INe AKICh 03HAKH, m[o0d 3poayMiTH
e xpame!



§ 20. Nepiua Ta ApYra 03HaKK PIBHOCTI TPUKYTHUKIB

fAxpas cworogui, [lerpuky, mu BuBuMMO dsi o3Haku pisHocmi
mpukymuuxie. Bu Bxe 3HacTe, mo ABA TPHKYTHHKH HA3H-
BAKITE PIBHMUMH, AKIO B HUX PIBHI BUANOBIAHI JOBMHUHH CTO-
pir i rpagycmi mipm Bigmosigmux kKyrie. Hanpuknan, axmo
AABC=0ABC;, 10 LA=LA,, £B=4£B,, £C=.Cy, AB=AB,,
BC = B,(C;, AE Alﬂl Tobro nopuHEHI BUKOHYBATHCA WIICTEL piBHO-
cTell: TPH AJA JOBMHH CTOPIH i TPH — AJIA rpagvCHHX MIp KVTIB.
Opnak BMABASAETHCHA, 10 KinbKicTs piBHOCTEH MOe 6yTH MeH-
010, Hi IIiCTE, 4 TDHEVTHHKH BCe OOHO OGVAVTE piBHHMH —
pemTa piBHOCTEH OVAVTH BHKOHYBATHCH <ABTOMATHYHO®.

TEOPEMA (nepwa o3Haka pPiBHOCTI TDMKYTHMKIBE — 3a IBOMa CTO-
pOHaMK Ta KYTOM MK HUMW).

AKwo ABi CTOPOHN | KYT MK HUMMW OQHOro TPUKYTHMKA Big-
NoBigHO AOPIBHIOKTL ABOM CTOPOHAM i KYTY MiX HUMW iHWO-
ro TPUKYTHUKA, TO Taki TPUKYTHUKN piBHI.

Hexait sagaso tpukyrauku ABC i A B\C,, v akux ZA= ,iAi,
AB=AB,, AC=A,C, (puc. 20.1). IToraxemo, mo AABC=AA B,C

3a axcioMoi0 Hpo icHYBaAHHA TpH-
KYTHHEKA, pIiBHOr0 JaHOMY, icHye C
TPHKYTHHK A;B,C,, piBEHI TpH-
kyTHury ABC, npuyomy Touka B,
HajlexHTs npomenwo A;B,, a Tou- ;
ka C, memwurs y Tiit camiit nis-
nuaomuHi, mo i rouxka C,, BignOCHO
npaAmMoi, AKA OTPOXOAHTH Yepes Mmpo-
mine A, B,. Toai ana rpukyrauka A;B,C, BUKOHYIOTLCH, 30KpeMa,
Taki pisHoeTi: AB, =AB, A C,=AC 1 £ZB,A,C,=/ZBAC.

Ockinbkun A;B, = AB, a 3a ymosoio AB=A,B;, to A;B;=A;B,.
Ane, 3a axkcioMow npo BigknanaHHs Bigpiaka, Ha npomeni A;B;
MOMKHA BiAKJIACTH JHINE OJHH BiApizoK, HOBXHHA AKOr0 AOPiBHIOE
aosxxuHi Bigpizka AB. Orxe, Toukn B, i B, sbiraworecs.
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Ockinexkn 2B, A,C, = ZBAC, a 3a ymoBoo £ BAC=./B,A,C,, To
£B,ACy = 2B AC;. Ane, 3a aKcloMOI NP0 BIAKJaJaHHA KYTIB,
Yy JaHy NiENnommMHY BilHOCHO NpAMOl, O0 DPOXOAHUTL 4Yepe3d Npo-
MiHbs A;B,, MOXHa BiIKJIACTH JHIIE OJHH KYT, AKHH JOPIBHIOE
kyry BAC. Orxe, npomeni A,C, i A;C, sbiraworecs,

YpaxoByouH €IHHICTE BiIKIANAHHEA BiIpi3Ka HA DIPOMEH1, OJep&Ey-
emo, mo Toukn C, 1 C; Tem abiraroteea. Orike, TpuKyTHHK A, B,C,,
AKUl piBHBE TpUKYTHUKY ABC, 3biraeTecsa 3 TpukyTHHKOM A, B\C,,
TODTO &ABC=&AIBIGI, mo ¥ moTpibHO 6VI0 HJOBECTH.

PisHOCTI TPHKVTHHEIB BHKODHCTOBVIOTE AJIA NOBEASHHA 1HIIHX
BJACTHBOCTEH reoMeTpHuHHX (iryp.

Hexaii Touka P € cepeguHOK Bigpis-
ka KM, a npama | — nepneHIHKyIApHA
po npamoi KM i npoxoaure uepes Touxky P
(puec. 20.2). Toai mpamy | mazHBawTh cepe-
AWMHHAM nNepnedavkynapom ao sigpiaxka KM.
3a TeopeMOK NP0 E€AHHICTE NEepHEeHIUKYIAD-
HOI OpAMOl, OI0 DPOXOAHTH YEPE3 MeBHY TOY-
KY HA JaHIN npAMid, 40 AaHOro Bigpidka MoxHa
NPOBECTA NUILE OOWH CepelHHUi NeprneHanKynap.
Jlosesgemo e OAHY BAACTHBICTE CEPEAMHHOrO NeprneHanKyaapa.

TEOPEMA (BnacTuBicTb CepeiMHHOro nepneHankynapa).

Byap-faka Touka cepefjMHHOro nepneHgukynspa go Bigpiska
piBHOBigAaneHa Bif KiHUiB uboro sBigpiska.

Hexait | — cepeuuunii nepnesAMKyasAp ao sigpis- K P M
ka KM, a P — cepeguna Bigpiska KM (pmc. 20.3).
Poarnanemo goeinesny Touky Ael i comomyummo ii
3 Kinnamn eigpiaka KM. [losenemo, mo AK = AM.

Poaraanemo tpukyvtEurkm AKP 1 AMP. Cropo-
Ha AP € cniNBHOIO ANA UMX ABOX TPMKYTHHUKiB, aa | Puc. 20.3
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ymosow KP=MP, a FAPK=/APM =90°. Orxe, 3a nepimow o03-
HaK010 piBHOCTI TPHKYTHHEIB AAKP=AAMP. Tomy AK =AM, mpo
H norpibao Oyi0 goBECTH.

1111111111111111111111111111111111111111

ChopmyaoeMo e OOHY 03HAKY PIBHOCTI TPHKVTHHKIB.

TEOPEMA (gpyra o3Haka piBHOCTI TPWKYTHUKIBE — 33 CTOPOHOID
Ta ABOMa NPWErNMMKA KyTamu).

Akwo cropoHa W gBa npunerni KyTM OQHOro TPUKYTHMKa
BignoBigHO AOPIBHIOIOTL CTOPOHI 1 ABOM NPUAEITNIMM KyTam
iHWOro TPUKYTHMKA, TO TakKi TPUKYTHUKK piBHI.

O

BToumi M; AM=MB, CA1L AB i DBl AB
(puc. 20.4). Hoeeaits, mo CM =MD,

ymoBow AM=MB i ZCAM =2DBM =90°,
a S/CMA=/DMB saK BepTHKaJlbHI KyTH,

Orme, ACAM=ADMB 3a apyrowmn 03HAKOK

Joeegennsa Apyrol 03HAKH PIBHOCTI TPUKYTHHKIB

(BoHO OGaraTro B woMmy mnoxibme o~ [=];
J0 IOBejleHHA Nepuioi o3Haku): , |
https://rnk.com.ua/106101 e [=]

0]
=

HapepeMo npuKNaj 3acTOCYBAHHA APYrol 03HAKH PiBHOCTI TpH-
KYTHHKIB.

3apauva. Bigpisku AB i CD nepeTHHAIOTLCH S

Poarnanemo TpukyrHEKE CAM 1 DBM. 3a

pisrocTi TpukyTHHKiBE. Tomy CM = MD. Puec. 20.4

Jlna poBeeHHA PIBHOCTL HOBXKHH BIAPI3KIB MH pPoI2aAaHyAU 1X AK

gidnoeidni emoponu deox mpuxkymHukie, a norim doseau pisHicmb
Yux mMpukymHuKié 3a O3HAKOK piBHOCTI, AKA He BHKOPHCTOBYE Iii
BiIpi3KH, A Bie 3 PIBHOCTI TPHKYVTHHKIB BHIIHMBAE PiBHICTE NmoTpih-
HHX HaM Bijgpiakis. AmanoriudHo A0BOJAATH i piBHICTE JABOX KYVTiB.
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Mepegipre cebe!

@ CihopmymoiiTe mepiny Ta APYTY O3HAKH PiBHOCTI TPHKYTHHKIB.

‘2. lafire osHaueHHA CEPEAMHHOrO NEPIEHAWKYIAPA A0 AAHOTO
BipisKa.

a G(lmgﬁynmﬁm TeopeMy Npo BIACTHBICTH CepeMHHOrO NepreH-
AMKVIADPA.

- Ha puc. 2 mapegeno napm 'i‘pmtymmn Bannmrrh napu pie-
HHX TPHKYTHHKIB.




- Ha pnc 3 HABE/IEHO mapH TPHKYTHHKIB. 3anumite napu pie-

- Ha puc. 4 napefleH0 napu TPHKYTHHKIB. 3anuiniTe napu pis-
HHX TPHKVTHHEIB.

5. Bingomo, mo AABC=AMNK (puc. 5). 3uaiizite A0BXKHHY CTO-
porn NK i rpagycuy mipy kyra A, axmo BC=2 cm, ZM =50°.

- Binomo, mo AFKP=ADON (puc. 6). 3naiinits gosxuny cro-
porn DN i rpagycay mipy kyta K, axmo FP=8 cm, Z0=60°.




7. Tpuxyraukm ABC i MLN pisui (puc. 7). Bigomo, mpo
ZC=2/L=100°, AB=MN. V tpuxyrauka ABC /A=55°,

aa  £B=25°. BmaiixiTe rpagycHy Mipa KyTa N.

'8, Tpukyrauku ABC i MLN pisui (puc. 8). Bigomo, mpo
AC=2 cm, LN=3 cm, £C=95°, /M =35°i AB= MN. 3uaii-
AiTes rpagyeni mipu kyris A ta L i gosmxunn cropin ML i CB.

9. IloGyayiire B 30-
mHETi TPHKYTHHE,
piBHMII TPHKYTHH-
Ky Ha pHc. 9.

ITobyayiite B 30-
AT TPHKYTHHE,
piBHMH TPHKYTHH-
Ky Ha puc. 10.

5}

‘11. Ha pumc. 11 gobpaxeno AABC
i ACDB Taki, mo AB=CD,
Z1=/2; cropora BD cninsea. Un
€ piBHEMH TpHKYTHHEH ABD
i CDB? IlosacHiTE CBOX0 BifiNOBijb.




BO=0C. Yu e pisaumu rpuryrauxkn AOB i DOC? Iosacuirs
CBOIO BiANmOBijE.

Ha puc. 13 Z0AD=20BD, AO=0B, a xyrn DOA i DOB
cymini ta piemi. Ynm e piemmmu rpukyraaxm AOD i DOB?
[ToscHiTh cBOKWO BifANOBiAL.

il

m Ha puc. 14 soGpameno AABC i ACDA raxki, mo cropona AC —
cminsma, Z1=/2, /3=/4. Yn e pisaumu AABC i ACDA?
IosacHiTE CBOW0O BiANOBIAL.

.
12. Ha pmc. 12 so6paxeno AAOB i ADOC raxi, mo AO=0D,

15, Ha puc. 15 sobpameno AABC i AA,B,C, Taxi, mo AB=A,B,,
BC=B,C,, £C=/C,. Un e pisaumn AABC i AA B C,? Tlo-

ACHITH CBOK BIOANOBiIb.
i

16, Ha puc. 16 3obpaxeno AABC i AMNP raxi, mo BC=MP,
LA=/M=90° /B=/ZN.Yn ¢ pmﬂmm AABC i AMNP?
IToscHiTE CBOX BiANMOBIAL.
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17. Bigpisox AM neperunnae Bigpisor P y toumi O tak, mo To4-
ka O e cepeauHow i siapiaka AM, i sigpiska PQ (puc. 17T).
3HaUgITh JAOBMHHY Biapiska AQ, AKINO AOBXMHHA Biapia-

ka PM =4 cm.

18. Ilpomins BD e GicexkTpucow 2B (puc. 18). Ia Tourkn D no cro-
piE KyTa nposefeHo nepnenaukynaapu DA i DC. 3naiigits gos-
HKHUHY nepneHaukyvaapa AD, axmo nepnesgukyaap DC =2 cwm.

18. V¥ rtpuxyreuxa ABC AB=BC (pmc. 19). BicekTpuca kyra B

neperuHae cropony AC y Touni D. dHaingiTh J0OBAHHY CTOpPO-
HH AC, axmo AD=4 cwm.

| — . I =
A | 4
P | D .
¢ M Vi A C
Q ' C D
Puc. 17 ' Puc. 18 Puc. 19

- : ——

20. Ha pme. 20 zobpameno NABC |
i ACDE wTari, mo AB=DE, i
AC=CE, /Z1=/2. 3uafjirs
NOB}XHHY cTopoEHM BC, axmo
CD=3 cm.

(o)
(0') Docratwiit pisens

21. Ha puc. 21 AB=AC, /Z1=/2,
DC =T cm. 3uaiifiTe AOBXKUHY D
cropoun BD.
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§ 20. Nepiua Ta ApYra 03HaKK PIBHOCTI TPUKYTHUKIB

Ha pnec. 22 AD=BC, /1=/2,
DC =6 cm. 3uaiigite gorxuny AB.

SHAHIITE TrpagvcHy M™Mipy EKyra B
(pue. 23), axmo AC=DB, ZCAD-=
=/BDA, ZC=85°.

3HaliaiTe rpaaycHEy Mipy EKyra C
(pue. 23), akmo AB=CD, ZBAD-=
=/CDA, Z/B=8T7"°.

So0pasiTe HA KOOpPAMHATHIN IOMMHIL
roukn A(-3;5), B(-3;-3), C(-3;1),
D(7;1) i rpukyranku ACD i BCD. Jlo-
BeMIiTh, IO Il TPHKYTHHKH piBHi.

300pasiTek HA KOODPAHHATHIH ILIOIHHIL
Touku A(-2;-1), B(6;-1), C(2;-1),
D(2;5) i rpukyrankn ACD i BCD, Jlo-
BeJIITh, [0 Il TPHKYTHHKH PIBHI.

SHaiigiTe goBxuHE Bigpiskis OD
i AB (puc. 24), axkmo AO=0C,
Z0AB=/70CD, BO=T cm, CD=10 cm.

3HauAiTE [JoBMKHHH Bigpiskie CD
i AO (pme. 24), axmpo OB=0D,
Z0O0BA=/0DC, AB=5 cm, OC =6 cwm.

3HaiiaiTes rpaaycEy wmipy Kyra B
(puc. 25), akmo AO=0D, Z0AB=
=Z0DC, £C=92°

dHaHgiTh rpagyvcHy Mipy Eyra C
(pue. 25), saxkmpo BO=0C, ZABO-=
=/ DCO, ZB=88"°.

B i {
| 1
|
2
A 4 D ‘
Puc. 22
B C
0
A D ‘
__ Puc.23
: A c
' ; ;ai ;
' B D
Puc. 24
B [
0
A D
Puc, 25
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) Bucokui piseHs

37.

39:

Suaiigite gosxuny BO ma pme. 26,
akmo CO=0D, Z1=/2, AO=T cwm.

dupanumits A =Ha puc. 26, arxmo
CO=0D, £1=22, ZB=32°.

HNosenites, mo Ha pue. 27T ACOP=ACOR,
akmo OP=0R 1 ZP0OQ= /Z ROQ.

Hosegits, mo va puc, 27 ACAP=ACBR,
akmo AC=BC i AR=BP.

HoeeaiTs, 1m0 B PiBHUX TPHKYTHHKAX
MeaiaH#, NOpoBeJeHl a0 BiANOBIAHHX
cTOpiH, piBHI.

HoeegiTe, N0 B piBHEX TPHKVTHHEKAaX
OiceKTpHCH, NpOBEAeH]l 3 BEepPIIMH BiJ-
HOBIAHKUX KyTiB, piBmi.

Yepea Toury N, axka Haare:xHTs Oicek-
TpHci KyTa 3 BepmiMHOK B Touli O,
IpOBeJH NPAMY, NepOeHJHKVIAPHY A0
niel bicexTpucn. Ilpopegera npama ne-
peTHHaEe CTOPOHH JAAHOrO KyTa B TOY-
kKax M i K. llosenmits, mo OM =0K.

Ha etoponax Kyra 3 BepiumHOK B TOY-
ni O Bigknann piBHi Bigpisku OA i OB.
Hopineay Touxy M, mo vHanexnTs 0i-
CceKTpHci gaHoOro Kyra, 3'€HANH 3 TOY-

kamMa A i B. Jlosegits, mo AM =BM.

Toukun A, B, C, D nexars Ha oAHIN
npawmiii (puc. 28). lloseaiTs, mo Koam
TpukyTHEKEH ABE i ABF pisni, TO TpH-
kyTHUEH CDE i CDF Takomx pisHi.




§20. Nepiwa Ta gpyra o3HaKK piBHOCT] TPUKYTHUKIB

Ha puc. 29 OA=0B i OC=0D. losexits, mo OF =0E.

Ha puc. 30 PRQ=RQ i ZPQC=-RQC. [oeemite, mo
ZCPR=/CRP.

42. Hapuc. 30 CP=CR i ZPCQ=/RCQ. Noeexits, mo CQ 1 RP.

} BB)

c
C F B
0 R o \P
A E D | 2 : :
Puc. 29 | Puc. 30 |

T ——

| B ykpaiHcbKili MOBi cloBa <O3HauYeHHA» il «0O3HAKA#» CXOXKi 3a
3BVUAHHAM, TOMY, BUBYAIOUH KYPC MATEeMATHKH, IX IHKOJH mayra-
10Th. Haragaemo, mpo oszHaueHHs — ne pakTuuHo doMogleHicms Ha-
3HMBATH NeBHHH 00'€KT, ABHINE, NPOIEC TOIO THM YH iHIIAM CJI0BOM
(Tepminom). OanaueHHA € po3’ACHEHHAM 3MicTy HOHATTA yepes Horo
cyTTEBL ocoBHBOCTL, AK] BiApIZHAIOTE #Horo Bif iHmMAX noHATE. OQue-
BHAHO, 10 03HAYeHHs He nompelye dosedennA.

HaromieTs 03Hakow B MATEMATHII HAUSAWOMb ocol0ausuil sud
meepdweHni, Axe 0DoB'AZKOBO nompebye dosedennsi. Haluacrime
3a JONOMOrOK O03HAKH BCTAHOBIIOITHL, UM MAE TOH um iHmMil marte-
MATHYHHI 00’€KT NeBHY BJACTHBICT.

Hanpuxnaa, B Bike 3HAeTe [Bi 03HAKH piBHOCTI TPHKYTHHKIB.
Ili TBepaeHHA AO3BONAKTE BHAHAYHTH, UYH € DIBHUMH JBA TPHEYT-
HHKHM 3a meBHUX yMoB. O3HAKH DapaneabHOCTI NPAMHX AC3BOAAITH
BH3HAYMTH, UM € Bl npaMi nmapanensHuM#H, AKIO Bigomi nepHi
thaxTH mpo mi ompami. ¥ Kypcl MATeMATHKH BH BHBYHTe Hie Gararto
Pi3HMX O3HAK.



Poagin 6. B3AEMHE POSMILLEHHA MPAMWX HA NNOLWWHL TPHKYTHHUKKW

OapadyeHHAMH Ta 03HAKAMH KODPHCTYVIOThHCA H v nmobyti. Hanpuk-
Jaj, 3a O3HAYEHHAM caMopisz — ne kpinuaseuil Bupid v BHrIA-
Ol CTPHIKHA 3 TOMOBKOK TaA CHEMiATbHOK 30BHIIIHBOI TBHHTOBOIO
Hapiskow. Hartomicts TBepaxenHsa «Haspa npeamera, aguili Mae
7 Oyke y sanuci ykpalHCBKOI MOBOWO i € «OpaTtoMs» reizgka, mo
APVANTE 13 BHKPVTKOK®* TAKOK CTOCYEThHLCA CAMOpi3a, ajne Horo
noTpifHo nepHuM uuHOM OOrpyHTOBYBaTH. Ille TRepMKeHHA MOMXKHA
BBAKATH 03HAKOI caMopisa, 1 #ioro gosiB Ilerpur Ha npoxammaa Te-
TAHKH.

o -_""-'! -4
‘;_tjﬁf 3anuTaHHsa | 3aBaaHHA Big aiaycs Tapaca
- ),

l 1. Hasegits npuKIagn o3Ha4veHb i 03-

HAK OKpeMHX NobyTOBHX Npeame- ] m
TiB HABKOJIO Bac. ¥ 4YOMY BifiMiH- | I'T]
HicTE MiJK HaBeJleHHMH O3HAKaMH |

H o3HaAYPHHAMHT I

HaBeAeHOW ciTkow., Hra onomcy
CJiB, {0 HOrO MaTh 3AINOBHHTH,
BHKOPHCTANTE AK O3HAYCHHHA, TAK
1 O3HAKH.

:
[ |

2. CrnanitTe HeBeJAMKMIl KpOcBOpA 82 :| S
i

@ nlDEITI'JpE'HHH Td NIAroToeKa 40 EMBYEHHA HOBOINo Mmateplany

1. CopocriTh BHpAaas.
a) {lnb]E-b+2h{b-1}: 6) c(c-4)(c+4)-c*(c+2).

2. He Bukonywoun nobynoe, 3'dcyiiTe, ¥ MAKThL CHLNLHI TOYKH
rpagikn pieHAHEL. AKmo Tak, 3HAHTITE KOOPOHHATH IOHX TO-
YOK.

a) x+y+3=01i2x-y-6=0; 6) x-2y=01 2x-4y+3=0.
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§ 21.

§21. PisHOGIYHWA | pIBHOCTOPOHHIA TPMKYTHUKMK, TPETH 03HAKA PIBHOCTI TPUKYTHUKIB

Topr «Cmaunmiis Komrye 250 rpr, a topr «ExitHmits —
350 rpu. Ilani Opapka poapaxysana, 10 B Hel caMe CTiNBKH
rpomiei, mo 6e3 pemTH BHCTAYHTH AMA KVIINBIL AK KiIbKOX
Toprie «Cmaunniis, Tak i Kinexkox Toprie sEnxitawiis. Hxa
HaliMeHIIA cyMa rpomeil (v rpa) moxe 6vre B nani Opapku?

Ak 3a gonomorow nocyamH micrkicrio 4 giTpm i 7 airpis, kpa-
HY 3 BOJAOKI Ta PAKOBHHH AJA 3JHBY BoaH Habpatn B 10-aitpo-
By nocyauny 6 mitpie sogu?

Ilar Onecs miprye: «KodeH DpAMOKYTHHH TPHKYVTHHK Mae
npaMmuii Kyr. Koxen npaMoOKyTHHII TPHKYTHHK € TPHKYTHH-
koM. Orixe, KOMeH TPHKYTHHK Mae€ OpAMHH KyT». Yu npa-
BHAbHO Mipkye nan Onecns? Bignosias obrpynryiite.

PiBHOGIYHMM | PIBHOCTOPOHHIN TPUKYTHUKMN.
TpeTsn 03HaKa pIBHOCTI TPUKYTHUKIB

PiBHOBGIYHMIW TPMKYTHUK | MOro BNacTMBOCTI

----------------------------------------

Ilocnyxaii, Teranxko, uikasy piu HeuogasHo sBuaAsus. Koan
MH OYyJIH B TYPHCTHYHOMY HOX0Ai, A B3AB i3 coboo Kpoxkomip.
I 3a iforo AOMOMOTON) BHABHE, IO AOBXKHHA CXHIY, AKHAM
My nmigHiManwcsa Ha ropy, Oyna npubiaH3HO TAKOW CaMOID,
AK OOBHHA CXHJIY, AKHM MH cnveranuca., To um mMoMxHA
13 nBOro 3podOMTH BHCHOBOK, IO KPYTICTh 0DOX CXHJIB IIpPH-
6nMM3HO OOHAKOBAT

-~ ™, =
f . : Yy =N
Kpokomip — wMexaHiYHMIl, eJeKTPOHHO-MexXaHiuHWI | =Y

|

abo eleKTPOHHHH NPHCTPIH AJAf OIAPAXVHKY KLIBKO- T
| €TL 3poDJIeHHX KPOKIB Iiji Yac XOJH. |
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IMikaeo! A cnpobyemo apoburu cxemarnunuit pucyHor. Hexail
Touka A — mouaTtoxk Mapmpyry, B — Bepmmuaa ropm, C — Ki-
Herk mapmpyty. Hoexuau cxunie AB i BC ognakosi, a Kpy-
TiCTh OUX CXHIiB mozHauaioTsk KyTH 1 i 2. 3a pucynkom 3pja-
eTbes, o KyTH 1 i 2 pieni, TobTo KpyTicTs CcOyCKY TA KPYTIiCTh
nigitomy npubnusso ognaxkopi. Ane um ne fgilicHo Tak, Kpamge

3AMHTATH B VUHTEJIIB.

-- Obor’askoBo posnoBimMo, Teramko! TpHKVTHHKH Ha KOITanar
TpuKyTEHRKA ABC ayerpiuawoTseca B mobyTi JocHTE uacTo 1 Ma-
0TE CHelialLHY HA3BY.

e

pieHobiuHmnm abo pieHobenpesnm. MNMpu uboMy AOBi piBHI CTOpPOHK

f TPMKYTHMK, OOBXWMHK AQBOX CTOPIH AKOro OAHAKOBI, Ha3MBaKTb
TPUKYTHWKA Ha3uBaloTb DivHWMK CTOPOHaMK, @ TPETIO — OCHOBOID,

Hanpurnan, axmo B TpHKyTHEEY ABC AB = BC, 10

-
neil TpUKYTHHK — piBHOobiuaRi (pue. 21.1). Cropo-
HH AB i BC — b(iuni cTOpPOHH TPHKVTHHEAa, CTODO-
Ha AC — ocHosa TpukyTHHKAa. Touky B npu usomy
A C

HA3ZWUBAKTL BeplWWHOKW piBHODGIYHOrO TPHKYTHHEKA,
a Kyt B — kytom npu sepwnHi. Kyta A i C saznsa-
Pue. 21.1 | 1OTB KyTamu npu ocHoel piBHOGIiYMHOro TPHKYTHHEKA.
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AKWO BCI TPW CTOPOHW TPUKYTHWKA MalTb of- p
Eﬁ HaKOBY [OOBXWHY, TO TakKuil TPUKYTHUK Ha3wBa-
s I0Tb PiBHOCTOPOMHIM.
Ha puc. 21.2 zobpamxeno tpuxkytaurk KMP, K M
v akoro KM = MP = PK., Tpukyraux KMP — Pop. 1.2
ue. 21,

PIBHOCTOPOHHIHN,

KoXeH piBHOCTOPOHHIN TPUMKYTHUK € pPIiBHODIYHMM, ane He Has-
naku.

----------------------------------------

* BaactuBocTi piBHODIYHOrO TPHKYVTHHEA chOpPMVIIOEMO V BH-
radafl TeopeMH.

¢ TEOPEMA (BnactusocTi pieHODIYHOIO TPUKYTHUKA).

Y pieHobiuHoro TpuKyTHMKa:
hUIF, = KYTW NpW OCHOBI PIBHI (8nacmusgicme Kymia npu ocHos();
« bGicekTpuca KyTa npu BepwwHi € MefiaHoK Ta BUCOTOKO
(enacmuegicme Bicekmpucu Kyma npu aepuiuHi).

Cupagspi, Hexail TpukytHuk ABC e pieHOGi4- -
HuM, npadomy AB = BC (puc. 21.3). Ilposenemo
3 #oro sepminan B Gicextpucy BM.

Poarnamemo tpukyraukn ABM i CBM. Cro-
pora BM v Hux cmoinsHa, 3a ymMoBow AB = BC,
a ZABM=/CBM, 6o BM — 0bicekTpHuca.
Ot1me, ANABM=ACBM 3a paBoMmMa CTOpOHAMH A M IS

H KYyTOM Mi¥ HHMH, Puec. 21.3
Toni AM=CM, #FBAM =/BCM i ZAMB=
=/CMB.

ITepma pienicts osnauae, mo eigpisoxk BM e megianow, a apyra
03HAYAE, N[0 B piBHODIYHOro TPHKYVTHHKA KYTH IIDH OCHOBLI piBHI.
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Ockinbrn kytu AMB i CMB e cymixxkaumn, To ZAMB+ /ZCMB-=
=180°. Bognouac mi KyTH piBHi, a oTxe, SAMB=/-CMB=90°,
TobTo Bigpizok BM e sucorow. Teopemy aosegeHo.

Is BmacTHBOCTI KVTIBE ODpH OCHOBI piBHOOIYHOrO TPHKVTHHKA
BHILJIMBAE, II0 B MOXOJl TYPHCTKH H TYPHCTH pyXaaHucs
it yropy, i yHH3 no cxuinax npuOIM3HO OJHAKOBOI Kpy-
TOCTI.

-"/ Hacnigkn i3 BnactuBocten pieHoGiuHOro TpMKyTHMKa
« Y TPUKYTHUKY HaBAPOTW PIBHUX CTOPIH NeXaTb pPIiBHI KyTW.
N » Y pIBHOCTOPOHHLOMY TPUKYTHWUKY BCI MOro KyTW PIiBHI MiX
) coboo.
b = Y pisHobOiuHOMY TpUKYTHUKY MmefiaHa, GicekTpuca Ta BucoTa,
nNpoBefeHi 3 Woro eeplunnK, 36irawThes.
» Y piBHOCTOpOHHbOMY TPUKYTHUKY mefiaHa, DicekTpuca Ta BM-
coTa, npoeegeHi 3 Gyagb-AKol Woro eepwwrHK, 36irawTbea.

R @ 8 = B & ® @ = B8 ® 8 & & & & 8 8 = 8 8 & 8 8 8B &8 & B 2 8 8 8 & 82 =8 & @ 88

%

=]y

Hoeegenua chopMyIbLOBAHHX

BHIIE TBEPAKEHb:
https://rnk.com.ua/106102

TPUKYTHMK, ¥ AKOro AOBXUHW BCIX CTOPIH pi3Hi, Ha3MBaTL pi3HO-
; CTOPOHHIM.

Takum uHOM, Harajaemo, MO BCi TPHKYTHHKH 3a rpajycHM-
MH MipaMH IX KYTiB NOAiNAI0TE HA 20CMPOKYMHI, NPAMOKYMHI
i mynoxkymmui, a 38 JOBKHHAMH CTOPiH — Ha pisHoliyni (30-
Kpema, pisHOCMOPOHHKI ) ma pisHOCMOPOHHI.
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O3HaKK piBHOBIYHOro TPUKYTHUKA

CopmymoeMo TBepAxReHHA, AKI J03BOJAITH PO3NI3HATH piB-
HOOIYHHMN TPUMKYTHHK, TODTO 0O3HaAKM pPIBHODIYHOrO TPHKYT-
HHEA.

i T

EOPEMA (o3Haku piBHOBIYHOTO TPUKYTHKMKA),

TPUKYTHUK € PiBHODIYHUM, AKLLO B HbOMY:

1) mepgiana i Bucorta, npoBegeHi 3 ogHiel BepwuHn, 36ira-
IOTBCA;

2) GicexTpwca W BMCOTa, NpoBefeHi 3 ofHiel BepwnHwK, 36ira-
IOTbBCA;

3) Gicektpuca M megiana, npoBegeHi 3 ogHiel BepwunHn, 36i-
raloThCca;

4) pea KyTWh piBHI.

=t BT

Hapenena Teopema micTurs worupn pisHi TtBepjenssa. Hmxue
AoBenemMo TeepaxxeHHa 1 i 4.

&Y
IloBenennsa TRepaxens 2 i 3: ax [=]5%[u]
https://rnk.com.ua/106103. {* ﬁ

Hoeenenns teepamenna 1. Poaragme- — —
Mo TpHEYTHHK ABC, v AKoMy BLApi3oK B
BH € opnoyacHOo 1 MegiaHOK, i BHCOTO ‘

(puc. 21.4). Ile osmawae, mo AH=CH -
i ZAHB=/ZCHB=90°. Toai TpHKYTHH- T
ku AHB i CHB pieni 3a asoma CTOpPOHAMH

TA KVTOM MiXX HHMH, 00 Bigpizoxk BH e ix —LL
. 25 A H C
cninbHO0 croponot. Orxe, AB= BC i tpu-

kyrEHK ABC — piBHOGiuHMIl. | Puc. 21.4
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Josenenna Teepamennna 4. Poasraanemo tpuxkyrtank ABC, v ako-
my £A=/C. Illokaxemo, mo AB= BC.

Hpunyemumo, mo TpHEYTHHE ABC —
pissoctoponHin (aue. puc. 21.5). Ilpoeege-
Mo g0 croponn AC cepeiuHHHII nepneHgH- |
Kvasap [ (P — cepeguna croporn AC. frxmo |
TpuKyTHHK ABC — pissocroponHiii, To [ ne-
peTHE OAHY 3i cTopim — AB abo BC — v 1i
BHyTplmrHIN Touni. Hexan, He nmopyvmyioun
garaasHOCTi, npAMa [ DepeTHHAE CTOPOHY |

BC v rouni M. (Bunagor, Koam nmpama [ me- | Pue. 21.5
peTuHae cTopoHy AB, poarnajaersca aHasuo-
TivuHO.)

3a pracTuBicTiO cepeuMHHOrO nepneHaukyiaapa AM = MC, Tob-
70 TPpHKYTHHK AMC — pispobiunmii. Toxi 3a BrnacTuBicTIO KV-

TiB piBHODIYHOrO TpHKYTHHKA S MAC=--MCA. Ane 3a yMOBOIO
£ MCA = ZBAC. Tobro Big nasoro npomens AC B ogHy nienjomm-
HY Bigkmageno asa pisEax Kytm MAC i BAC ogmakoBol rpagycHOL
Mipu, 1m0 cynepevums akciomi npo Biaxknaganas xkyris. OTxe, TpH-
KyTHHE ABC — pisrobiunnii.

TpeTs 03HaKa PiBHOCTI TPUKYTHUKIB

llllllllllllllllllllllllllllllllllllllll

" OnaHoBaHHH MaTepiaa JO3BOJAE€ HAM C(ODMVIIOBATH H JOBe-
CTH e OJHY O3HAKY PIBHOCTI TPHEYTHHKIE.

TEOPEMA (tpetA o3Haka piBHOCTI TPUKYTHUKIB — 3a Tpboma
CTOpPOHaMHK).

'_'__,-' AKWOo TpW CTOPOHWN OAHOrO TPUKYTHUKA BIANOBIAHO AOPIBHIO-

0T TPbOM CTOPOHaM IHWOrO TPUKYTHNKA, TO Taki TPUKYTHM-
Ku piBHi.
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Hexait 3agaHO TPHKYTHHKH
ABC i ABC,, y sxux AB-= ¢ ¢,
=A,B;, AC=AC,, BC=B,C,
(puc. 21.6). Ilokamemo, mio

AABC=AA B C,. 4
Ja AKCIOMOK) NpO ICHYBAHHA A B A, B,
TPHKYTHHUKA, PiBHOrO JaHoMYy, ic- Pue. 21.6

Hye TPHKYTHHE A,B,C,, piBHHH

TpukyTHnKy A, B,C,, posramosanuii Tak, mo ioro sepmuHa A,
3biraeTbca 3 BepmuHOKW A, Touka B, HanemxHTh npomMeHo AB,
a touka C, neKHTH v iHOIH miBMJIOMMHI BigHOCHO npamoi AB, HIXK
rouka C (gue. puc. 21.7). lIlpu nusomy 3a o3HaYeHHAM pPiBHHUX TpH-
kyTHHKiB AB, = A,B,, A|C,=A.C,, B/C, =B,C,, LA =-LA,,
.{B'l:cfﬂg, .{C-l =£:GE.

OckinbKH Ha JaHOMY OpoMeHi Bix iforo
NOYATKOBOI TOYKH MOMHA BIKJIACTH IHIIE C
OAUH Biapizok panol NOBMKHHH, TO TOYKa B,
3biraeTeca 3 Toukow B. Ilposegemo Bimpi-
sok CC, i mosmaummo yreopeni kyru 1, 2, |
3, 4. | A
Ockineen AC = A,C, = A,C,, TO TPpHKYT- A, B,
uuk CA,C, — pisnobGiunmii. Orxke, £1=22. |
Ockinsxkn BC= B,C,=B,C,, TO0O TpHKYT-

auk CB,C, — rakox pisHoGiumnii. Tomy | \»
£3=/4. Takum undoMm, £ A,CB, = ZA,C,B,. | .
Toai AABC=AA,B,C, 3a asoMa cTOpOHAa- Puc. 21.7

MH Ta KyToM Mix Humu. Ane AA B C/= v
=MEBEC2, a ToMy &ABC=MIBIC1, 1o
i norpibHo Oyio JOBECTH.

o

Sayeaykumo, 1o Ha puc. 21.7 poaraaAHyTO BHNAA0K, KOJAH Big-
pizor CC, neperunae npamy AB y BuHyTpimmili Touni migpia-
Ka AB.
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PFo3agin 6. B3AEMHE PO3MILLEHHA MPAMWX HA MNOLWWHL TPHKYTHUEX

| c fAxmpo sigpisok CC, ne mae
‘ CILABHHX TOYOK 13 Bigpis-
| B A B koM AB abo npoxoauts ue-
B ‘A B pe3 oAuMH i3 KiHmie Bigpia-

, ¢ 3 ‘ ka AB (manpurnan, uepes
TOuKy A), TO PUCYHKH Ma-

C, C, THMYThE BHIJIH[, OOJAHHH
Puc. 21.8 | na puc. 21.8. Mipxkyeanus

I8 KOMHONO i3 OHUX BH-
nagxkiBe € nmomiDEHMMH, ane
iX cnig nNpoBOAHTH OKpPeMo.

ITi mipkyBaHHS HaBeJeHO B MaTepiani

OIOA0 TPeThOl O3HAKH (ﬁ‘:&_;' [w] E
PiBHOCTI TPHKYTHHKIB: ':. '
% (=] 7=

https://rnk.com.ua/106104

MNepesipTe cebe!

1. [JlanTe osHaveHHA PIBHOOIYHOrO TPHKVTHHEA. K HasuBawTh
CTOPOHHM TAa KYTH LULOTO TPUKYTHHKA?

2. flguil TPHKYTHHEK HA3HBAKTH PIBHOCTOPOHHIM TPHEVTHHKOM?
Un KoHHIE piBHOCTOPOHHIN TPHKYVTHHK € piBHOGIiuHMM?
A maBnmarn?

3. IlepeniuiTes BAACTHBOCTL piBHOOIMHOrO TPHKYVTHHEA.
4. CdhopmynwiiTe TeopeMy IIpo 03HAKH piBHOGIYHOTO TPHKYTHHEA.

5. CdopmynioiiTe TPeT0 03HAKY PiBHOCTI TPUKVTHHKIE.



‘3. Ha puc. 3 AC=AB,
AM=AN, NC=BM.
YUn € piBHHMH TPHKYT-

— auku CNA it BMA?

‘4. Ha puc. 4 AD=CB,
DC=AB. Yu e pipHE-

M TpuEyTHHEN ABC
i CDA?
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5. V¥ roerporkyrHoMy TpHKYTHHKY ABC, y skoro AB=10 cm,
BC=12 cm, AC=15 cMm, npoBenn memiany BM (puc. 5). Un
€ piBHuMH TpuKkyTHHEN ABM i CBM?

6. Y rtynokyrEoMy TpHKYTHHKY ABC, v akoro AB=10 cm,
BC=12 em, AC =20 cm, nposenn mexiany BM (puc. 6). Un
€ pieHuMH TpukyTHUKH ABM i BCM?

7. Y rpuxyramkise ABC i RST AB=ST, AC=RT, RS=BC
(pue. 7). Un e pieanvu tpukyraEukn ABC i RST? 3naiigitse:
a) xyt R, akmo Z£C =60°; 6) xyt A, axmo ZT =25°; B) nos-
#MuHY croponn BC, armo RS=2,5 cm; r) AoBEHHY CTOpO-
Hu ST, akmo AB=4 cm.

B B
/\ ‘ X/
A M % A M C I A CR T
Puc. 5 F Puc. 6 Puc. 7
TT— THEE——— T EE—
. :
8. V tpukyraukiz COM i POQ MO=Q0, p

CO=0P, MC=PQ (puc. 8). Un € pis- M
HHMH TpHKyTHHKER COM i POQ? 3uaii-

mxiTe: a) kKyr P, axkmo /C=55 0

6) kyr M, akmo £ =T0° B) goBKHHY Q
cropoHr OC, akmo OP=35 cMm; r) gos- C ‘
KHHEY cTopoEH MC, akmo PQ =4,5 cm. | Puc. 8

CepepgHil piseHb
9. 3HaliTeE NepHMeTp pPiBHOCTOPOHHBOTO TPHKVTHHKA ABC,

y axoro AB=4 cm.

10. Ilepmmerp piBHOCTOpOHHBOTO TpuKYTHHEAa MNK nopisrioe
15 em. 3HalifiTh JOBMHMHH CTOPIH ILOrO TPHEYTHHKA.



m Tpuxkyrank ABC — pisrobiuanii. Biuni croporn nporo Tpm-
KYTHHEKA JAOpiBHIOIOTE 8 ¢M, a OCHOBa — 3 cM. 3HaiijiTe ne-

Ilepumerp pisroGiunOro TpHKyTHMKA AopisHie 20 cM, a ioro
ocHosa — 6 cm, 3ualigiTe goBxHUEE OiUHHX CTOPIH IBOTO TPH-
KYTHHKA.

Ha puc. 9 masegeno TpukyTHuk ABC. Yu pisnobiunmii neit
TpuryTENK? Bianosigs moAcHITS.

Ha puc. 10 Bapesiero Tpukyrauk ABC. Yn pisnobiunnii nei
TpHKYTHUK? Biamosias moacHiTs.

V¥ pisrobiunomy TPHKYTHHKY ABC, y akoro AB=BC=10 cm
i AC=12 cm, mpoeegeno sucory BH (pme. 11). 3maiigite me-

pumetp TpukyrEnka CBH, axmo BH =8 cm.
—

YV pismobiunomy TpukyTEHHKY AEN,
y axoro AE=EN=13cmi AN = Iﬂex,

npoeepeno Gicexrpucy EL (pue. 12).
SHaligiTh mepuMeTp TpHEyTHHKAa NEL,

akmo EL=12 em. - 7 ‘




B BB

n Ha pwuc. 13 gsobpaykeno piBHODIYHMKT ‘ BRmmm——

rpuxyrauk ABC (AB=BC). fIx sa go-

MOMOro10 Jiiime JiHifK#® poagiauTi A

kyT B maBnin?

Ha puc. 13 sobpaeno pisroGiummii

TpEKYTHHK ABC [AB=BE}. Ak sa go- A c
IOMOrOI0 JMIIe KOCHHIA po3finuTi Puc. 13 F
KyT B mHaBmin? —

Hano pipnoGiunnit rpukyTEHK ABC 3 ocnorowo AC. Touxkn M
i K e cepexnaamu cTopi AB i BC signosiguo (pmc. 14). Un
e TpUEyTHHK MBK pissobiusum? Bignoeiaes nosacHiTe.
Bicextpucu kyris B i C pisno6iunoro rpuxyranxa ABC 3 oc-

"osow BC NePeTHHAITHCA B TOYIL O (puc. 15). Uu € TpukyT-
ank BOC piBnoGiuaum? Bf:nﬂﬂ.ﬂjﬂb MOACHITE.

.
Ha puc. 16 AB= BC. [oseaiTs, mo B
£21=/72.
Ha puc. 16 Z1= /2. Jloseaits, mpo
AB=BC. -i GE




24,

25.

27.
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Ha puc. 17T AB=AC i Z1=/2. JloBe-
OiTe, mo Z3=.24.

Ha pme. 17 A1=/72 1 £3=/4. Jlose-
moite, mo AB= AC.

IlepumeTrp piBHOGIYMHOTO TPHKVTHHEKA J0-
pisawe 12,6 M. 3HaiigiTe cTopoHH TpH-
KYTHHKA, AKINO JOBXHHA HOro OCHOBH:
a) meHma Big O0iuHOl CTOPOHH HA 4 M;
6) 6inbina aa GiuHy cTopoHY HA 3 M.

Ilepumerp piBHoOGiuHOrO TPHKYTHHKA
nopieawoe 56 em. 3HaligiTL cTOpOHH TpH-
KYVTHHKA, AKI0 JOBMKHHA HOr0 OCHOBH:
a) meHma Bijg 6iunol croporu B 1,5 pasy;
6) 6inpma 3a 6iumy cropony B 1,5 paay.
Ha puc., 18 AB=DC, BC=AD,
£ B=120° 3naiaiTs rpagyvcEy Mipy £ D.

Ha puc. 18 AB=DC, BC=AD, ~BAC =
=36°. 3naigite rpagveny mipy £ ACD.

"0 ) Bucokuii pisens

31. Ha puc.

Hosenits, mo DicexkTpHcH piBHODIYHOTO
TPHKYTHUKA, NpoBegeHi ao GiuHHX cTO-
piH, piBHI.
Hosegits, mo wMegiaau pisrobiysOrO
TPHKYTHHKA, NpoBeAeH] no GiuEMX cTO-
piH, piBHI.

19 AB=6 cm, CB=CD,
£ZB=/D, 3naingits gosxuEy AD.

Pue. 18
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ﬁ Ha puec. 20 AB=AD, CB=CD, ZBAD =60°. 3naiinite rpa-
aycHy Mmipy Kyta BAC.

‘33, Ha puc. 21 AB=CD, AC=BD, ZBAC=20°, ZADB=30".
SHaiimiTs rpagycHy mipy xyra BAD.

- Ha puc. 22 AN =CM, AM =CN. Jlosenirs, mo AB=BC.
'35. Ha puc. 22 AB= BC, AM =CN. Jlosegirs, mo AN =CM.

)

Ha puc. 23 pisrobiui TPHKYTHH-
KH ABC i ADC MaoTh COLILHY OCHO-
By AC. Bigpisok BD neperunnae AC
8 Touni O. [losesits, mo O — cepe-
auHA AC. Y i

] Tpera oamaka piBHOCTI TpHKyTHMKa miaTeeppxkye rinoreay Te-
TAHKE PO T8, M0 TPHKYTHHK € «criiikoio» (irypowo (zus. § 19).
HificHo, icHye auine ofMH TPHKYTHUK 3i cTOpOHaMH 3ajJlaHHX JIOB-
suH. Tpu sajgaHi CTOPDOHM TPHKYTHHKA OJHOSHAYHO BH3HAYAIOTH
HOro KyTH.




A or anA YOTHPHKYTHHKA IIe He
Tak: icaye GaraTo pisHHX YOTHpH- B " C
KVTHHKIB, CTOPOHH AKHX MAaHTh Ti

§21. PisHOGIYHWA | pIBHOCTOPOHHIA TPMKYTHUKMK, TPETH 03HAKA PIBHOCTI TPUKYTHUKIB

e
3=

caMi JoBXHHH, ane piaHi kytu. Ha- 4 K . M

NpUKJIaZ, HA PHCYHKY 3o0pareHo
npamokyTank ABCD i napaneno- "

rpam AKMD, noexHuHH cTOpIH AKHX A D
OLHAKOBI. g

Came TOMY YOTHPHKYTHI KOHCTPVKIIL MOMyTh «cKaagaTuHcss». Ha
OPAKTHII IX YACTO VKPIILIIOIOTH, JOAAIOYH JIATOHAJILHY ILIACTHHY,
o posbHBaE iX HA ABA TPHKYTHHEKH, AKI B/Ke He MOXYTh 3MiHIOBa-
TH Kyrie, afepiraloun AOBMUHHM BCIX CTOPIH cTanuMu.

Tomy omopH pO3KJIAAHHX CTLIBIIIB

i CTOJIIB MAKTE TPUKYVTHY dopmy, ae
AK OfHA 3i cTOpiH TPHKYTHHKA BHKO- |
PHCTOBYETHCA MijJora. ,
Takomx ana saMminHeHHS KOHCTPVK- |
mii cToMM TA CTiABIL i3 YOTHpPMA OIO-
paMi MAalTh JlaroHajdbHl KpilJeHHA,
AK1 po3GHBAIOTE i YOTHPHKVTHHKH

HA TPHKYTHHKH.

r;{ﬁ;
G F

ol

r

3annTaHHAa | 3aBaaHHA Big gigyca Tapaca

Hapepits npukiaagy BHKOPHCTAHHSA TPHKYTHHX KOHCTPYKIIN
YV ODOBCAKAEHHOMY KHTTi. UH JOoBOAHIOCA BAM BHKODPHCTOBY-
BATH <CTIHKICTH» TPHKYTHHKIB JUIH VEpinjaeHHs mebils 4 iH-
mux peudeii? Sxomo Tak, To AK caMe BH me pobran?

Haepepite npuknaan ob’exTie peansHOro ceitTy, SKi MaoTs Qop-
MYV: &) OpAMOKVTHOIO TPHKYVTHHKA; 0) roCTPOKVTHOTO TPHKVT-
HHKA; B) TYHOKYTHOrO TPHMKYTHHMKA; r) pisHobiuHOro TtpH-
KYTHHKA; 1) PiBHOCTOPOHHBLOTO TPHKVTHHKAa. Ym mpasjga, mpo
o0’eKTiB, AKi MaoTs dopMy piBHOGIYHOrO TA NPAMOKYTHOIO
TPHKYTHHKIB, HaBKOM0 Hac Halibineme? Bignosiae obrpyaryiire.
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@ MoBTOpeHHs Ta NIRroTOBKa 40 BMBYEHHA HOBOro Marepiany

1.

5.

Poar’saxiTe piBHaHHA.

a) 3x-12x%=0: 6) 49-y° =0; B) t°-8t+16=0.
¥ 4-A grnaci EasuawThca 30 miTel,

aB4-B — 34 autuan. 40 % airen O -

4-A rnacy ta 50 % gitrenn 4-B raacy == 4 7

BiABiAVIOTE cnopruBHL cermil. Axni |

BificoTOK AiTell MUX IBOX KJIacie Big-
BiZiyve cnoptuBHI cexkmii? Bianmosias
OKPYIJIiTE 0 AecHSTHX BiJcoTKa.

SagaHo (QVHKILD f{.r)=2.r2—3:c+1 . Bmaiigits [(0), f(2_
f(-3). Iobyayitre rpadix niei dynkuii sa gonomorom rpa-
(hiunoro kanpkyasaTopa. 3a nobfygoBanuM rpadikoM 3HAHIITH
KOOPAMHATH TOYOK neperuny rpadika f(x) ia siccwo abeume.

Bikropia wmipxye: «¥ piBHOGiYHOr0o TPHMKYTHHKa JOBMHHH
ABoX ctopid piBHi. Koxen piBHODIYHHII TPHKVTHHEK € TPHKYT-
HugoM. Orike, OKpeMi TPHKYTHHKH MAalTbh ABI cTopoHH, A0B-
JKHHH AKHX piBHi». YUnm nmpaBmasHO Mipkve BikTopia? Bigmo-
BiZib 0Or'pyHTYHTE.

ABTOOYCHHMHE KBHTOK HA3ZUBAKIOTE MATEMA- “Kawtox ana npoizay
P B micsoMmy nmﬁyci i
THYHO NMACTHBHAM, AKNO MI1XK .II,H[IIPBM_H AT g |

HOro HOMepa MOKHA MOCTABUTH BHAKH
apudmMeTnuHuX Al (gJogasanusa, Bigwi-
MaHHA, MHOMKeHHSA, ILIeHHA) 1 AVEKH

TAK, 10 MicJA BHKOHAHHA [iH ojep:xu- "‘u-ri:mr——
mo uncao 100. Ha pucyeky sobpaxeno _H\_,J”.:‘:::,.n..mm'
aBTODYCHHH KBHTOK. YUm € BIH MaTtema- Eikpresgase PHIAT HHTMI
THuHo macausum? Bianosige obrpys- 117675 |
TYHTE.



FOTYEMOCS 10 KOHTPO/IbHOI POBOTU N2 1
[0 PO3AINY 6

V saedannax 1-6 -FEMMI: npasuabiy, Ha eawy Jymky, eid-

nosidv,

1. fIxoi a oamax piemocti TpukyrHuKis HE icmye?

A |3artphoMacropoHaMH

B | 3aTproma Kyramu

B | 3a 1BoMa CTOpPOHAMH i KyTOM Mi>k HEMH

T |3acropoHow i fBOMA OPHIErIHMHE KYTAMH.

“ Ha axomy pucyHry sofpa)eHo TPHKYTHHK i3 npoeejeHo

B HLOMY MeJiaHo0?
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“ Ha axomy pucyHKy 306paseHo pmﬂaﬁmﬂnﬁ TYHOKYTHHI TpH-

KYTHHK?
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Poagin 6. B3AEMHE PO3SMILLEHHA MPAMMWX HA NACLLWHI

4.

Yramxite HEnpasnasae TBepixeHHA.

A

Yepes KoKHEY TOUKY, OI0 HAJMEKHTH JaHIH NpAMii, MoKHA
NPOBECTH €ANHY NPAMY, HePHeHARKYIAPHY A0 AaHOI.

Jei npami, napanenssi Tperiii npamiii, naparensui mix coboo. |

Hepea ko:kHY TOUKY, 110 He HAJIEIKWTL JaHiil npamiil, MoxkHA
OPOBECTH TINBKH OJHY NPAMY, TapaJleJbHY AaHIH.

JIBi npsaMi, nepueHARKYIAPHI 10 TPETHOI NPpAMOI, NepHeH -
KVIAApHi Mix coboio.

Yepes KOKHY TOUKY, IO HE HAJEKHTH JaHIH NpAMiH, MOKHA
MPOBECTH TINbKH OHY NPAMY, NePHeHANKYIAPHY A0 AaHOI. |

YERaWITE TEeDIKeHHA, AKE € 03HAK0K0 PIBHOGIYHOIO TPHKVTHHEA.

TpukyTHHE, ABi cCTOPOHH AKOTO0 piBHI Mix cofol0, HA3WBAIOTEH
PiBHODIYHHM TPHKYTHHKOM.

¥ pieHOGIYHOrO TPHKYTHHKA KYTH IIPH OCHOBI piBHi.

Mepiaua ii BucoTa piBHODIYHOINO TPHKYTHHKA, NPOBejieHi 10
OCHOBH, 30iraioTeca.

¥ pisaofOivHOrO TPHKYTHHEKA DiceKTpHCAa H BMCOTA, IPOBEIeH]
0 OCHOBH, 30irawThesd.

Hyimo B TPHKYTHHKY IBa KVTH PiBHI, TO BiH € piBHOGIYHHEM
TPUKYTHHKOM.

Ha pmcyexy sobpameno piBHOOIuHHI TpHEVTHHE ABC, axmi
He € piBHocTopoHHiM; BH — Bucora Tpnﬂy*mmm YraxiTs
HEnpasuiasse TBepI:KeHHA. : —_—

B
ZBAH = A/CAH

AH =HC

| £{AHB=/CHB

AB=AC

]::Hiuum:r-

ZABH = Z/CBH e




10.

11.

14.

ToTyemocs [0 KoHTponehol pofiotd N2 1 no posainy 6

¥ zasdannax 7-9 szanuwims sidnoside decamrxosum dpobom
afo HamypatbHuUM YUCIoM.

Bigomo, mo AKPS=ALKM, npuuomy KP=10 cm, KS=
=12 cm, PS=8 cm. Braiigite gorxnuy cropoau MK (v cm).

Bigomo, mo APRL=ADFN, npunuomy ZR=70°, ZL=80°,
£ P=30° 3uaiisiTe rpagycry Mmipy kyra H.

fAxmo rpagyceay Mipy Ginsmoro i3 cymMixkanx KyTie s3binemuTi
Ha 20°, To BoHa cTaHe B 1,5 paav GineInown 3a rpagvcHy Mipy
MEHIIOTO CYMIKHONO KVTA. JHAHAITE rpagycHY Mipy MeHIIOoro
CYMIAHOrO KYTA.

Sasdanna 10-14 pose'awime i3 no6HUM NOACHEHHAM.

Mobyavitre 8 I[IJICK Toukn A[-Z;—E}, BH;—E) i C{l;ﬁ]. [To-
KamirTs, o 1l TOYKH € BepIIUHAMH PIBHODIYMHOrO TPHKYTHH-
Ka. 3HAHOITh AOBIKHHY: a) OCHOBH TPHKVTHHKA; 0) BHcoTH,
HPﬂBEﬂE‘HﬂI A0 OCHOBH TPHKYTHHEKA.

llo6yaviaTe npamy a, mo € rpadikom dpyermoil y=2x. Yepea
NOYATOK KOOPAHWHAT NpOBeAiTE npaMy b, nepnesuKyaapHy 10
npaAMol 4. 3HAHIITE piBEHAHHEA npamoi b.

Ha puec. 2 3obpameno 49OTHpH-
kytEunk ABCD; BD — 0bGicektpuca |

C
kyra ABC, AB=BC. [osegits, oo |
ZA=/C. |

A

3a puc. 2 poeeniTh, mo: a) TPHKYT-
HuK ADC — pisrobiunni; 6) BD | AC.

HosegiTs, M0 B piBHOOIMHOMY TPHKYT-

HHKY MejlaHnM, mnpoBegeHi go OiuHHMX Puc. 2
cTOpiH: a) MalThE OJHAKOBI JOBXMHHH;

0) VTBOPIOIOTE PiBHI KyTH 3 OiYHHMH

CTOPOHAMH.




Po3gin 6. B3AEMHE PO3MILLEHHA MPAMWX HA NMNOLKHI

10.

3ABAAHHSA NIABULLEHOI CKNAAHOCTI

CepenHEHEEH nDepneHAHKYVAAP Ao OiuxHol croponn AB piBrODIu-
Horo TpukytEuka ABC 3 ocHoBow AC nepernHae cropony BC
v Ttouri D. 3maiiaite gopxmuay AC, KO0 nDepHMeTp TPHKYT-
uuka ADC popisaoe 24 em i AB=16 cwm.

Cepeanaanii nepnesgukyaap ao Giunol croporu AB pisaobiunoro
TpukyTHuka ABC 3 ocHorow AC neperunae cropony BC B Tou-
i D. 3aaigite goexkuAy AC, AKOI0 nepuMeTp TpHKYTHHEa ADC
aopieaice 26 cm, a nepumerp Tpuxkyranxka ABC — 42 cm.
Hoeenits pieHicTe piBHOOIYHHX TPHUKYTHHKIE 3a GiuHOH cTO-
POHOIO TA MPOBEIeHOI A0 Hel MeaiaHOoIo.

JoBeaiTs piBHICTE piBHODIYHHX TPHEYTHHKIB 34 TepHMETpPOM
1 OCHOBROIO.

IIpama, aka nepnenaurynspHa ao bicexrpucn xkyra O, nepe-
THHAE cTopoHH KyTa O B Toukax A i B. JloseaiTs, mo TpHKYT-
unk OAB pisaobiunmnii.

Touknu F i E nexars Bignorijio Ha GiuHMX cTO-
porax AB i BC pigrobiuHOro TPHKYTHHEA TaK,
mo 2 BAE=/FCB. [losegits, mo AF =CE.
Ha puc. 1 CP=CQ, AP=BQ, AM=BN. M N
Hoeegits, mo MP=NQ.

Ha pmec. 1 kyru AQC i BPC pisri; AQ = BP.

MoseniTs, mo £ ACP=/BCQ. AP QB
Y rpuryranky ABC nposean Gicextpucy BK e
i nepnenpukynapu KT i KP pgo cropin AB F K
i BC signosigao. [osemits, mo BK | PT. @
Ha puc. 2 ABC — piBHOOIYHNH TPHKYTHHK "

3 ocHorow AC. Iloza TPpUKYTHHUKOM HA Npo-
MeHAX AB 1 CB nemwars BiAnoBigHo ToukH K
i F rax, mo BK = BF; rouxka O — cepeguna
ocHoBH AC. JloBegits, mo TpHKVTHHEKE FKO A 0O ¢
piBHODIYHHII, Puc. 2




§ 22. O3Haku napanenbHoOCTi npaMux. BnacTtueocTi

KyTiB, yTBOPEHUX Yy pe3ynbTaTi nepeTuHy
ABOX NapanenbHWUX NPpAMKX CIYHOK

O3HaKu NnapanensHOCTI NPAMKUX

----------------------------------------

¢3arumors? lenako amaiimna gopory no kade?

Tar, yece Oyno uyaoso! o peui, #imaa He ByJHOAMH, a map-
koM. I momiTuna, mo B napky € Garato Aopixox, AKi neperu-
HalOThCA DOlnA NeHTPanLHOrO BOAOrpald 1 BHXOAATH 3 1HINOIO
ooxky mapry. Biasmaumna, mo AKHEM OH YMHOM A He HILIAa,
mol noTpanuTH HA OapaleibHY BYJIHIK, norpibHo apoburn
CHOMATKY MOBOPOT MPaBopyt€, A MOTIM MOBOPOT JiBOPYY IIPH-
OMM3HO HA TY CAMY KIABKICTE rpajgycis.

----------------------------------------

Copobyvemo 3o0pasHTH mapk i doro goplxkH HA cxemi. Big
IIKOJM HA NapajedbHY BYJHIK 3PYYHO HTH TPhOMA JOpiXKKAa-
MH — CHHLOI), YepPBOHOW Ta 3eneHow. [Ipu nroMy TH Kaxenr,
morytn 112,314 ta 516 Mmaots OyTH OQHAKOB1, TPABHABHO?




Po3gin 6. B3AEMHE PO3MILLEHHA MPAMWX HA NMNOLKHI

Taxk, Bce npasunsno. Ili napu kyrie e
po3TanioBaHl HIOH MiXK gBoOMAa mapa-
JeJIbLHHMH BYJIHLUAMH, aJle 3 P.%HH'EII"CI
Doky popixkku napky. §l massana 6
IX SHYMPIWHIMUL PIZHOCTOPOHHIMU
kymamu. I BuXoanuTsL, AKNIO BYIHIL]
napajleabHl, TO Il KYTH MAOTE 6yTH
pPIBHHMH.

A moxameo, 1 HaBnakm npasuasHOo? Tobro akmo ui kyrm
piBH1, TO ByJaHIi OyvaVTE maparensHEHMH! A 3a0HTAEMO OpO Oe
Y BYHTeJIIB, BOHH TOYHO NOBMHHI 3HATH.

- & @ & & ® 9§ @ 4 @ F 8 F F & B & & @ & & & & @ & @ @ & @ & @ i@ B O @@

3euuaitno, agaemol Cnouarky poarnsHemo ABi npami a i b, ne-
peTHYTi Tperbolo npamoio ¢. IlpaMmy ¢ GygeMo HA3HBATH CiUHOK
npamow abo civHo cTocoBHO npamux a i b, (puc. 22.1).
YHacnijok mnDeperHHY nDpAMO0 ¢
npaMux a i b yreopunuca 8 KyTis,
MO3HAYEHUX Ha pHCYHKY nudpamMn
Bix 1 5o 8. Kyru 1, 2, 7, 8 masusa-
IOTH 30BHIWHIMK KyTamK, a KyTH 3, 4,
b, 6 — BHyTpiwHiMK. KyTn, aAki poa-
TAIMOBAHI Mo oaWMH DIK Big ciuHoOil,
OPHPOAHO HA3BATH OAHOCTOPOHHIMMK,

8 KYTH, po3TamioBaHl mo piaHi Dokn Puc. 22.1
BiJ ciuHol, — pPI3HOCTOPOHHIMM, ——
Hanpuknan, kyrg 3 i 5 — BHyTpimHAL pizHOocTOpOHHI, KyTH 3

1 6 — BHYyTpimHI ogHOCTOPOHHI, KYTH 1 1 7 — 30BHImMHIL pia-
HOocTOpOHHL, a Kyt 1 i 8 — aosnimui ogHocTopoHH].

Mapm kyTiB 115,216,317, 41 8 MaoTe OKpeMy HA3BY —
Hiﬂnﬂﬁlﬂlﬂ H.}"TI.-I‘I.

¥ E- lE
ITpo Haasm KyTiB: @2 F‘ :
https://rnk.com.ua/106105 ' Eﬁ:ﬁ
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§ 22, D3xaKK NApANenbHOCTI NpAMKL. BAACTHBOCTI KyTiB, yTROPEHNX y PEIYNLTATI NEPETHHY...

. Chopmyawemo TeopeMy npo 03HAKH NapaieabHOCTI NpAMHX 3a
BIACTHBOCTAME 3a3HAYEHHX KYTIB.

~ TEOPEMA (03Hakm napanenbHOCTI NPAMWX 3@ KyTamun, YTBOPEHW-
MW B pe3ynbTaTi NnepeTuHy UnxX NpAMWUX CiYHOI).

Hexan ciuna ¢ neperuHae npami a i b. Togi npami a i b 6yayTs

napanenbHUMNn, AKWO:

1) BHYTPIiWHI Pi3HOCTOPOHHI KYTK piBHI;

2) cyma rpagycHMX Mip BHYTPIWHIX OAHOCTOPOHHIX KyTiB
AopiexHwe 180°%

3) 3o0BHiWHI pi3HOCTOPOHHI KyTU piBHI;

4) cyma rpagycHmx mip 3O0BHIWHIX OAHOCTOPOHHIX KyTiB
nopieHioe 1807

5) eignoeigHi KyTK piBHi.

Huxcae mosegemo TeepmxenHa 1 1 2. : aL-10

JloBeieHHA TEepAMKEeHB 3—5: @hY ﬁ

https://rnk.com.ua/106106 %ﬂ EI‘@
4

JHoeenenna Teepaxennsa 1.

IlokaxkemMo: AKINO B pe3viabTATI Ie- l
peTHHY npaAMHX a i b ciu”ow ¢ BHYT-
pilmHI pi3HOCTOPOHHI KYTH piBHI, TO
alb. Hexain npama ¢ nepeTHmHaE mnpsa-
Mi aib v Troukax A i B mignoeigHo
(aue. puc. 22.2). Yepes cepeguny C
Bigpiska AB nposegemo npamy [, nep- -1
neHAUKYIApHY ao npamoi b. Hexaii [ Mr
nepernHae npsamMi a i b y toukax K Puc. 22.2
i M eignorimHO. 3 o U

Ockinsku 3a mobyaosoo AC=CB, 3a yMoBow £2=./4,a L ACK =

=/ BCM sk sepruxanshi, 1o TpukyTanku ACK i BCM pisHi 3a cro-
poHOIO i ABOMAa ODpHiaerauMH Kyramu. Tomy ZAKC=-CMB=90°,
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PFo3agin 6. B3AEMHE PO3MILLEHHA MPAMWX HA MNOLWWHL TPHKYTHUEX

TobTO npami a i b nmepnesagukyaapHi o npamoi [, OTxe, 3a Apyrow
03HAKO010 napanensHocTi npamux allb.

SayBAIKHMO, II0 HaABeOeHe JOBEIeHHA HE CTOCYETHCH BHOAIKY,
Konun Z2=/4=90°. Ane B TakoMy pasi ciusa — npama ¢ — mnep-
NeHAHKYVIAPHA Jo npaMux a i1 b, a orxe, a||b 3a Apyrow 03HAKOK
napanejlbHOCTI NPpAMHX.

Hoeenennsn Teepaxennn 2. Hexail, nanpurnan, Z1+.74=180°.
Ilokaxxemo, mo a||b. 3a BracTHBICTIO CYMLKHEX KVTiB 14+ 22 =180°
Toai £2=180°-21 i £4=180°- .21, Tobro £2= /4. Tomy 3a ujoii-
HO JoBeIeHHM TEepl:kKeHHAM 1 mpami a i b — napanensHi.

BnacTuBOCTI KyTiB, YTBOPEHUX Y pe3ynbTaTi NepeTuHy
ABOX NapanefibHUX NpPAMMX CiYHOW

1)
2)

3)
4)

5)

Bnactusocri KyTiE, yTBOpeHHX NapajeJbHMMH NpAMHMH, Ie-
PETHYTHMH CiYH0I0, HABEJEHO V TBEPMKeHHi:

....................................

/ TEOPEMA (BnacTveOCTi KyTiB, YTBOPEHWUX NapanenbHUmMK Npamm-
MK, NepeTHYTUMK CiYHOIO).

Hexai ciuva ¢ neperunae napanenbHi npami a i b. Topi:

BHYTPIWHI Pi3HOCTOPOHHI KYTW PiBHI;

Cyma rpagycHMx Mip BHYTPIWHIX OOHOCTOPOHHIX KYTiB
AopisHwoe 180%;

30BHIWHI PI3SHOCTOPOHHI KYTH pPiBHI;

Cyma rpagycHMx mip 30BHilWHIX OAHOCTOPOHHIX KyTiB
popieHwoe 180°%

BignoBigHi Kyt piBHI.

HoBegemo TinbKH TBepa:#eHHA 1 i 2.

JloBegeHHA TBEPAMXKEHL 3—D: ﬁé\‘ : =] 'E
https://rnk.com.ua/106107 '\s;l Eﬁ
= (=]
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§ 22, D3xaKK NApANenbHOCTI NpAMKL. BAACTHBOCTI KyTiB, yTROPEHNX y PEIYNLTATI NEPETHHY...

JHosegenna teepaxenaa 1. Hexami
Ha puc. 22.3 npami a 1 b — napanens-
Hi, mpaAMa ¢ — ciuHa, ToukHm A 1 B —
TOYKH NepeTHHY npaAMuUx a i c ta b i ¢
eignoeinno. Ilokamemo, mo pEyTpimHI
pianocroponni Kyt 2 i1 4 pisxi.

I[Tpunycrumo eynpomuéene, Tobro mpo

22+ /74, Togi BimknagemMo Big mpome-
HA AB Z5=/24 B Ty caMy NiBIJAOUIHHY
BiTHOCHO OpAMOI ¢, VTBOPHBIIH Op#A- Puc. 22.3
my [. Kyta 4 i 5 — BHyTpimH] pisHO- —
CTOPOHHI KyTH, YTBOpeHi B peayabrari neperuny npamux [ i b ciu-
HOW ¢. Tomy 3a oaEaxow napanensHocTi npaMBx [||b. Orxe, vepes
TouKyY A nposezeHo ABi pisHi npami a i [, napanensri npamiii b. Ane
e cynepeyums aKClOMI IMOAO OCHOBHOI BJIACTHBOCTI HapajlelbHHX
npamux. Orie, Hame NpHIVIOEeHHA HenpaBuJabHe, TOOTO S2=.4,
mo i rTpeba Gyno goeecTH.

JNosenenna Teepaxkenan 2. [lokamxemo: akmo allb, To £1+24=
=180° (aue. puc. 22.3). Jlijicro, 3a BAACTHBICTIO CYMIKHHX KYTiB
1+ 722=180°. Ane 3a moHHEO NOBeIeHHM TBepAxeHHAM 1 mMaemo,
mo £2=/74, a orie, piBHicTs L1+ £4 =180 mac micnoe.

3ayeaykuM0o: AKO0, Hanpurnag, £1=90° To 3a moiiHo goee-
IeHHM TBepIKeHHAM 2 MaeMo, mjo L2=/3=/4=90° Tobro:

fKwo npAMa nepneHagnKynApHa A0 OAHIEl 3 ABOX NapanenbHWX
NPpAMWX, TO BOHa NepneHaAuKYNApHa W A0 IHWOI NpAMOI.

PoarnasemMo me OAHY BaXXJIHBY BJIACTHBICTE NDapalelbHHX
NpAMHX.

TEOPEMA (npo BigcTaHb MiX napanenbHUMKU NpaMumm),

: L:'.I_ Yci Toukn ofgHiel 3 ABOX napanenbHUX NPAMMX PO3TalloBaHI
Ha ofHakoBin BigcTaui Big iHWOI Npamol.
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PFo3agin 6. B3AEMHE PO3MILLEHHA MPAMWX HA MNOLWWHL TPHKYTHUEX

Hijicao, Hexa#i alb, a A, 1 A, —
aBi dosiabii Toukm upsamoi a (gHB.
puc. 22.4). Iloxamemo, mo Bigecrani
Bim Touwok A; 1 A, go mpamoi b oxgHa-
koBi. Ockinbkm BificTaHb MiXK TOYKOH
i DpaAMOK — e AOBMKHHA NepHeHIHKY-
Jsfpa, NpoBefeMo nepueHAnKyaapn A,B;
iA,B, ,zu:r npsmn'l: b. Ogpasy aaynamﬂm?, Puec. 29.4
mo opami AB, 1 A,B, — mapamensHi,

00 € nepueHAHKYJIAPHUME J0 npamol b.

Posrnsmemo npamy A,B,. Bona € ciumow a0 napaneilbHHX Ops-
Mux a i b. Omxre, £1=/3. Ane npama A,B;, Tarkomx € ciunow a0
napanensHux npamux A, B i A,B,. Tomy Z2= /4. Takum um-
HOM, TPHKYTHHKH B;A A, i A,B,B, MawTs cninsHy cTOopoRy A,B;
i mo api mapu BianopijHO piBHRX KyTiB, npuneraux o Hei, Tomy
LABAA,=AA BB, 3a ApPyroio O3HAKOK PIBHOCTI TPHKYTHHKIB.
Orxe, A;B, = A,B,, mo it norpibuo 6yno mosectu.

[IlpitHO AOBEAeHA TEOPEMA NOACHIOE AOPEYHICTE TAKONO O3HA-
YEeHHHA:

BigctaHHio Mk OBOM2a napanenbHUMKU NPAMUMK Ha3WBaOTL Big-
. . CTaHb Big Byab-AKOI TOYKM OZHIE! i3 NpAMKMX A0 IHWOI NpAMOI.

'"L\.
¥ MNepesipre cebe!

A

g W)
&

LV -i...r.l

1. si npami nepeTHYTI ciuHO0. YKamiTh HAGBEH KYVTiB, AKi VTBO-
pHUIHCAH.

2. ChopmynoiiTe 03HAKH OapajejbHOCTI HNPAMHX 34 KyTaMH,
YVTBOPEHHMH B Pe3YyJILTATI NepeTHHY IIHX NPSAMHX CiuHOIO.

3. CdhopmynwiiTe BJIACTHBOCTI KYTiB, VTBODEHHMX V peayiabTaTi
OepeTHHY ABOX NAPATENbBHHX NPAMHX TPETHOK NPAMOK —
CIYHOIO.

T2



§ 22, D3xaKK NApANenbHOCTI NpAMKL. BAACTHBOCTI KyTiB, yTROPEHNX y PEIYNLTATI NEPETHHY...

B

TpeHaXkepHUK 3an

a MouaTKoBWIA piBEHb

L

Ha puc. 1 szobpamxeno npami a, b i ¢
TakK, [0 NpAMAa ¢ DepeTHHAE OBl iHmmi
npami. danuuorTsk, AKI 3 YTBOpEeHHX
KYTiB €: a) BHyTplmiHiMH pisHocTo-
poHHIMH; 0) 30BHIIHIMH OJHOCTOPOH-
HIMH; B) BIANOBIAHHMH; I') BEPTHKAIb-
HHMH.

Ha pme. 1 sobpakeno npami a, b i ¢
TAK, 0 OPAMA ¢ MepeTHHAE AB1 iHIIL
npami. Sanumite, AKI 3 VTBOpeHHX
KVTIB €: 4) BHYTPIIHIMHA OJHOCTOPOH-
Himu; ) 30BHIMIHIMHM PiISHOCTOPOHHI-
MH; B) CYMIXKHHMH; I') PIBHHMH.

IIpami a, b i ¢ nepernHaloTheca Tak,
AK nokasaHo HA pue. 2. Brawirts kyT,
AKHH pasoMm i3 Kyrtom 6 yTBOpIOE:
a) mapy BHYTPIMIHIX pI3HOCTOPOHHIX
KVTiB; 0) mapy BHYTPILIHIX OAHOCTOPOH-
HiX KVTiB; B) mapy BiANOBiHMX KVTIB.

Pue. 1
. B
a THN8
5 N0
L b '
[ ]\
Pm: 2

Ilpami a, b 1 ¢ neperHHAIOTECA TAK, AK NOKA3aHO HA puc. 2.
Bramxite KyT, AKHI pasoM i3 KyToMm 5 YyTBOPHE: 4) napy BHYT-
piIHIX pi3HOCTOPOHHIX KyTiB; 0) mApY BHYTPIIIHIX OZHOCTO-
POHHIX KYTIB; B) napy BIANOBIAHMX KYTiB.

Ha puc. 3 sobpaxeno asi npami, mio
MEPETHHAKTHCH TPEThOI0, TA MO3HA-
geHO EKVT . IlepeHeciTs pHCYHOK
YV 30IOWT 1 TO3HAYTE KYT, AKHH €
a) BiamoBigHUM a0 Kyra o; 0) pasom

‘ a

73



i3 KyTOM 0 YTBOPIOE HAPY BHYTPIIIHIX OJHOCTOPOHHIX KYTiB;
B) pa3oM i3 KyTOM 0 YTBOPIOE napy BHYTpimmHIX pisHOCTOpOH-
HiX KYTIB.

Ha puc. 4 sobpaseno asi npami, mo ‘ .
a

~)

NepeTHHAKTHCH TPeTLOKW, Ta NMOo3HAYe-
Ho xyr {. Ileperecite pHCYHOK y 30-
WUT i MO3HAYTE KYT, AKWMA €: a) Big- b i
nosifaum o f; 6) pasom i3  yrsopioe
napy nny:ppimnix ONHOCTOPOHHIX Ky- Pis. il P

Tim; B) pasom i3 § yreopioe mapy BHy- L
TPIIIHIX Pi3HOCTOPOHHIX KYTiB.

- BusHaure, uH € mapajielsHHMH OpAMi @ i b y KoKHOMY 3 BH-
najgkie Ha puc. 5.

c

—
=
=3

45°

b 45°
/@

“ Buguaute, 4l ¢ NAPAICILHIMI IPAMI M i 1y KOKHOMY 3 BH-
najakie mHa puc. 6.

‘n\‘\ i U

m 30° m 70°
!




10.

§ 22, D3xaKK NApANenbHOCTI NpAMKL. BAACTHBOCTI KyTiB, yTROPEHNX y PEIYNLTATI NEPETHHY...

3a puc. 7 3HAHAITE BiACTAHR MM DNDapajJeJlbHHMH OPAMH-
MH a ib,

da puc. 8 3HAHAITE BIACTAHL MK NDapaJelbHHMH TPAMH-
mu a i b,

‘ a
dem |2cem 2,6cM 3 cM 4 om
b 3.0¢ b
A, B Cl

A, B, A | A

Puc., T Puc. 8 |

'.'i ¥ aad -
CepepHin piBeHb

i B

Haxpecnits v somuTi aBi mapanensHi npami ta ciuHy, sAka
nepernHae i npami. Kyrn, aki yreopuanca, nmosaHauTe mud-
pamu Big 1 go 8. 3anmuniiTe 3a BAIIAM PHCYHKOM, AKI KVTH €!
a) BHyTpimHiMn ogrOCTOpOHHIMH; 0) 30BHIMIHIMK OAHOCTOPOH-
HiMH; B) BiAOOBiIHHMH,

Hakpecnits y 3ommTi aBi napanensHi npami Ta ciumy, aka
nepetTHHae mi opami. Kyvti, Akl yTBOpHJAHCA, Mo3HAYTE mHb-
pamu Big 1 go 8. 3anuimiTes 3a BAMIMM pHCYHKOM, AKi KyTH €:
4) BHVTPIIIHIMH pi3HOCTOPOHHIMH; 0) 30BHIMIHIMH pi3HOCTO-
POHHIMH; B) BHYTPIIIHIMH OAHOCTOPOHHIMH.

HaxpecaiTs v 30mmTi A8l napaiensHi OpAMl Ta CiYHY, AKA
nepernsae ui npami. Koxay napy piBEEX KyTiB mosHauTe Ha
PHCVHKY OJHAKOBHM KOJBODOM.

Haxkpecnites v sommuTi aBi napanensdi npami Ta ciumy, ska
neperuHae i npami. KyrH, Akl yreopnanca, nmosgadTe oH)-
pamu Big 1 go 8. Bununmite mapm kKyTiB, cyma SKHX JOpiB-
e 180°.



! Buanaure, un € napajeabHHMH npsaMi @ 1 b v KoKHOMY 3 BH-
- napgkis #Ha puc. 9.

- \
m Buanaure, un € napajeibHHMH NpAMi @ i by KoxHOMY 3 BH-
nazkie ma puc. 10.

C

65°\

Ha puc. 11 npsami a i b napanensni. Suaiigite rpagycuy Mipy
KyTa Xx.

Ha pne. lzmmiaibmpanemz; Elmi;ﬁiﬁwnnympy

KYVTA X.




19.

20.

23.

24,

§ 22, D3xaKK NApANenbHOCTI NpAMKL. BAACTHBOCTI KyTiB, yTROPEHNX y PEIYNLTATI NEPETHHY...

Yu nmapaneasni npami AD i BC Ha
puc. 13, axmo AB= AD? [loacuHiTs
CBOI0 BiANOBIOE. ,

Un e pispobivaum A DAB Ha
puc. 13, axmo npsami AD i BC napa- B e
nensHi? IMoacuiTs ceow BignoBiAL. Puc. 13

NlocTaTHin piBeHb

Ha puc. 14 306paxeHo KpecnsipcbKHii NpHCTpiil, AkWi BHa-
3uBawTh pelucwiuna. lleir mpHCTpid M03BONAE KPECAHTH MOa-
panensHi Bigpizkn. Cnupaounck Ha 03HAKY NAapalesLHOCTI
NpAMHX, HOACHITE, TOMY HAKpecJeHl BipisKkH mapaleiibHi.

Ha pmne. 15 zobpameno piBHi TpukyvTHEEH ABD i FOC, v akux
AD =CF. [loseaits mapanensHicTs npaMux AB 1 OF.

IIpami a 1 b nepernrace ciusa. Y MoxHaA CTBepIKYBATH, IO
KOJHM YTBOPEH] IpH ULOMY BIANOBIJHI KYTH He pPIBHI, TO npami
a i b se napanensui. O6rpyaTyiiTe CBOK BignoBijAL,

IMpami a i b ne napanensui npamiit ¢. Uu MoxHa cTBEpPHKY-
BATH, o npaMi a i b ge napanensri? O6r'pyETVIITE CBOIWO Bij-
HnoBiab.

Ha pume. 16 Z1=/2. losexmiTe, mo Z3+ -4=180°,

Ha puc. 16 £3+ 24 =180°. loseaits, mo £1=.2.

_ | 2 7\ 8 d ¢
A B/ . / \
[ 3 1
D | | &4 2
70 F / \
E_‘Hc. 14 | _PHL-._ 15 [ L Puc. 16
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27.

28.

29.

32.

78

Oame 13 30BHINIHIX OJAHOCTOPOHHIX KYTIB, VTBOPEHHX YV pe-
3YyJALTATI MepeTHHY JABOX NapajelbHHUX MpPAMHX CiYHOW, Ha
30° finpmui 3a immmi. 3EAHAITE rpagyvcHI MipH IHX KVTIB.

Oaue iz BHYTPIIMHIX OJAHOCTOPOHHIX KVTIB, YTBOPEHHX V pe-
3VALTATI NEPETHHY ABOX MAPATEIbHHX NMPAMHX CiYHOW, ¥ YO~
THpH paan Oinbiunii 3a immmii. 3uaiigiTe rpagycHi Mipn nux
KVTiB.

Cyma rpagycHux Mip ABOX KYVTiB, YTBOpEeHHX Y pe3yJbTaTi ne-
PETHHY HDaAPATEIbBHHX NPAMHX ciuHo, gopiHle 80°. 3mamn-
AiTe rpagycHi Mipn Beix BockMH yTBOpeHMX KYTiB (BigmMinanx
BiJi pOSrOpHYTHX).

CymMa rpagycHHMX Mip TpLOX KYTiB, YTEOPEHHMX Y pPeayiabLTATI
NepeTHHY DapajJenbHHX OPAMHX ciuH00, mopiBHIOE 90°, 3HaAH-
AiTE rpajiycHl MipH BCiX BOCBMM YTBOPEHMX KYTIB (BiAMiHHHX
BiJi po3ropHyTHX).

BWCOKMI piBEHb

CyMa rpagycHMX Mip TpPLOX KYTiB, VTBOpEeHHX ¥ pe3yjiabTa-
Ti mepeTHHY napajejlbHHX NpAMHX ciuHO0, JopiBHIOE 246°.
3HauZITH rpagycHi MIpH BCiX BOCBMH VTBOPEHHX KYVTIB (Biag-
MinHuX Biag poaropuytux). Cxinbke poas’sakis mae aapaua?

CyMma rpagycHux mip TphOX KYTiB, YTBOPEHHMX Yy peayibTa-
Ti NepeTHHY NapajelbLHUX OPAMHX ciuHOO, JopiBHIoE 258°.
SHaHZITH rpaAycHi MipH BCiX BOCBMH VTBOPEHHX KVTIB (Bia-
MiHHHX Bij poaropHyTux). Crinesk#m po3e’askie mae szagaua?

Hosenits, mo HicekTpHcH BHYTPIIIHIX Pi3HOCTOPOHHIX KYTiB,
VTBOPEHHUX Y Pe3yIbTATi NepeTHHY NapajejbHHX NPAMHX ciu-
HOI0, IapaJIeNbHi.

HNosegiTh, mo OiceKTpHCH BiANDOBIJHMX KVTiB, VTBOPEHHX
V pPe3yabTATI MepeTHHY NapalelbHHX NPAMHX ciuHOW, mapa-
JIenbLHi.



37.

40.

§ 22, D3xaKK NApANenbHOCTI NpAMKL. BAACTHBOCTI KyTiB, yTROPEHNX y PEIYNLTATI NEPETHHY...

Ha puc. 17 npami AB i CD — na-

panensHi. 3uaiigiTe rpagycEy Mipy | E A B
kyra AOC, sarmo ZOAB-=28°, i O i
£Z0CD =52°,

Ha puc. 17 npami AB i1 CD — na- - -
panensHi. 3HaligiTe rpaxycHy Mipy P W D
kyra AOC, saxkmo Z0AE=150°, | Puc. 17
ZOCP =120°,

Ilpama a napanenssa ocHoBl BC piBHOOIYHOTO TPHKYVTHH-
ka ABC i neperunae ftoro 6iuni cropouu AB i AC y Toukax D
i E. lloeeniTs, mo TpHKYTHHE ADE piHobiuHHi.

Yepes cepeguny Giunol cTOpoHH piBHOGIYHOTO TPHKVTHHKA
NpoOXOaHuTh NPAMA, DaparenbHa Horo ocHosi. [loBemiTs, mo
A NpAMA NPOXOAHTH 4Yeped cepeuHy Apyrol 01YHOI CTOPOHH
TPHKEVTHHKA.

Bippizoxk BD — GicexTpuca tpukyrHuka ABC. Yepez Touxky D

OpoBEIeH0 TMPAMY, 1Mo nepetuHae cropory BC v Touni O Tak,
mo BO =0D. Hoeexits, mo DO|| AB.

Y rpukyrauxky ABC rpazvcna mipa Kyra A jgopisaioe 30°,
a kyra B — 75°. Yepeaz pepmimny B npoeegeno npamy BD
Tak, mo npomias BC € Gicektpucow Kyra ABD. JlopeniTs, 1o
npami BD i AC napanensHi.

o

o Ey

IS

LikasuHku Big gigycs Tapaca

| Hasegeni B poaginai 6 saacruBocTi i 03HAKH € NPUKJIAZAMHE B3acm-
HO obepHeHux TeepaxeHs. KMo «npaMes TBepAeHHA CHOPMYILOBA-
HO Vv BHrnani e«fdAxmo P, To S», To obepHeHe A0 HLOTO TBEPIKEeHHA
opmynwerbess v Buraagi ¢fAxkmo S, ro P». Hanpuknaa, € Teep-
oxeHHA: «AKOI0 AepeBo € ANHHKOI, TO BOHO BiuHOozeneHes. Obep-
HEHHMM [0 HbOro bOyae TBepaXeHHA: «HKIO nepeso BiMHO3EIEeHE, TO
BOHO € AJHHKOI».
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SpO3yMino, 1m0 TBEpA:KeHHA, AKe € obfepHeHHEM a0 obepHeHOTrO
TEEDKeHHA, Mae 30iraTucs 3 NOYATKOBHM, «IPAMHM#» TBEpIMKeH-
HaM. Hampuknan, armo Mmu OyaeMo VTBOPIOBATH TBEpPIKeHHH,
OﬁEPHEHE A0 t.ﬂl{ll],ﬂ AepeBo BiYHO3E/1eHe, TO BOHO € HAJHMHKOHK»,
OTPHMAEMO MIOYATKOBe: «SKII0 gepeBo € SAMHKOI, TO BOHO BiuHO-
senenes. CaMe ToMy Taxki TBepI)KeHHH HAZHBAIOTh 83aEMHO obep-
HEHHMM.

Bzaemuo obepHeH]l TRepa:xeHHA He 000B'A3KOBO OJHOYACHO ICTHH-
i un xubai. Hanpuknan, Teepaxenns «fAKio gepeso € sSIHHKOIO,
TO BOHO BiYHO3eJeHe» € icTHHHHM, a obepHeHe no Heoro «Akmo ge-
peBO BIYHO3ENEHE, TO BOHO € AMHHKOW* — XHOHHM.

Opuak Tpaniagerses, 10 B3aeMHO obepHeH] TBepAXKeHHA oJHOYAC-
HO € icTnHHEMHE. Hanpuxknan, v § 22 Mmu goBenn, Imo TBEpIKEeHHA
¢« Ko npamMi napanenbHi, To BHYTPilIHI pi3HOCTOPOHHI KYTH piBHIi»
i « Axmo BEYTpimHEI pisHOCTOPOHHI KVTH piBHI, TO NpaAMi mapaieib-
Hi®* OJHOYACHO € icTHHHMME. Ane ofuasa 1l TBepaKeHHA noTpibHO
Ovao poBoguTH, DO 3 ICTHHHOCTI OJHOTO 3 HUX <«ABTOMATHYHO» He
BHIIJITHBAE ICTHHHICTE 1HIIOTO!

=it 7 3anuTaHHA | 3aBAaHHS BIg aiayca Tapaca

| 1. Hasepith KinsHa TAKMX NPHKIALIB BIaeMHO oDepHEHHX TBep-
J3eHb 13 dRaTTH, m00: a) obuaea TeeppKeHHa Oyan XubHUMH;
6) oOugBa TBepI:KeHHA OVIH ICTHHHHMH; B) OJHE i3 TBepIXeHb
Oya0 leTHHHUM, a iHme — xudHuM.

2. HasemiTs KinbhKa TAKHX NPHKJIAXIB B3a€MHO oODepHeHHX Ma-
TEMATHYHUX TEepAxKeHb, mob: a) ofuasa TeepamxenHs Oynnm
xubaumu; 6) obngBa TBepA;KeHHA OVIH iCTHHHHMH; B) OfHe i3
TBEpKeHb Oyn0 icTHHHHM, a iHme — XulHIM.

3. Ym —wacTo BAM Yy KHTTI AOBOOHJIOCA MATH CHOpaBY 31 B3AEMHO
obeprenumu Teepkennamn? Hasenite npuriaagm rakux cu-
TYAIii.



§23. Cyma wyTia TPMKYTHUKA

@ MNoBTOpeHHA Ta NiAroToBKa 0 BUBYEHHA HOBOro Martepiany

1. O6umcnits: a) 2°.27:2'%: §) (35.3"):{3“.33); B) (53]" :(55)2.

2, Jmurpux 30upae mapku. Bin Busaeue, mo éci floro Mapkm
MOYKHA PO3KJACTH B MajJeHBK]1 ansboMH, pospaxoBaHi Ha 35,
45 i 50 mapoxk, Tak, mwo &ci Micus B uux ansbomax OyavTe 3a-
noeHeHi. flka Halwenwa xinvkicTs Mapok Moxke 6yta B [Imur-

puka?
3. Poar’amxiTe cHcTeMy piBHAHB.
x-3y=11, 2x-by =13,
2) 13x +2y = 0; ®) lax-8y=19.

4, Ilobyvayare B IIJICK nDpami, mo € rpadikamm @yHKIIHR
y=2x-11i y=-2x+3. Yu e ui npami napanensunmu? Hrmo
Hi, TO 3HAHAITE KOOPAHHATH TOYKH IX HNepeTHHY.

5. IlobyaviiTe B 3omuTi piBHOODIYHHE TPHKYVTHHK. 3a JOONOMOTOIO
TpaHCOOPTHPa BuUMipAlTe rpagycHi mipm fioro kyrie. ki su-
CHOBKH MOKHA 3pobHTH i3 mHX BUMIpIHOBaHE?

§ 23. Cyma KyTIB TPUKYTHUKA

Hepasro npouynTaB IMiKaBY CTATTIO NP0 TPOMAACBKHH TpaHC-
nopr Oea Boais, Akuil sanyerunn B fAnonii. 3agymaeca mpo Te,
[0 BYJAHIL B MicTi uacTo OVBAIOTE He JHINE ¥V BHIIIALL CiTKH
napajeabHuX 1 NepneHAHKYJAAPHAX npAMHUX, ToDTO Mapmpy-
TH MOMKYThL MaTH i hopmy TpukyrHuka. likaso, aKuM unHOM
KOMII'I0TEp pO3pAXOBYE KVTH MOBOPOTY TPaHCHOPTY, Iob py-
XATHCH TAKHM OT «TPHKYTHHM#» MapmpyTom?

Ilificro mikapo! A HAMATIOEMO 3HOBY CXEeMy. ¥ HAIIIOMY Mi-
CT1 AKpA3 € KiakleBuH aBTobycHMH mapmpyT, 1o mae opmy
BEIHKOro TpHKVTHHEa. Hexall Touka A moszmauae maMm ATHHK
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Tapacy lllesuenky, Touka B — yuiBepMmar, a Tou-

- ka C — peHTpa/JbHHI PHHOK. ¥ MOBHO IOl TOYKH

A | CHOAYYAIOTBCH BEIHMKHMH npocnektamu. Hexain
KOXeH i3 HAC HAMAJIOE CXeMY ILOT0 MADIIPYTY

T4 BEMIpAE 34 AOIOMOTrOK TPaAaHCOOPTHPAa KYVTH,

C Akl yreopuancda. Toai # aisHaeMock KyTH IOBO-

pory, AKi Tpeba Ovae BMKOHATH aABTOMATH30Ba-

HOMY TpPaHCIOPTY.

----------------------------------------

fl mam’araw, Ax 1l roukn npubaMaHo posTamioBaHi, TOMY Ha-
MAJTIOBAB cxeMy Ta BaMipas! Bmitmuo, mo £ A =60°, ZB="70°
ZC=50°, A B Tebe ar?

1 Tex mam’sTalo, i B MeHe Bmiumao ZA=65°, ZB=75°,
2ZC =40°.

llllllllllllllllllllllllllllllllllllllll

i Iixaso, mo B obox eunaakax £ A+ 2B+ /C=180°! Yu ne su-
- najgKoBo?

He gymaw. MabyTe, ne saransse npaBunao. Opgaak iforo me mo-
Tpibro gosectu!




§23. Cyma wyTia TPMKYTHUKA

. Hiiicuo, Terauko, Take saransHe npaeuao €. Horo omnmeye
TAKA TeopemMa:

TEOPEMA (npo cymy KyTIB TPUKYTHUKa).

Cyma rpagycHnx mip KyTiB 6yab-AKOro TPUKYTHWKA [OPIBHIOE
180°.

Poarnsuemo tpukyruuxk ABC. Iloka-

memo, mo LZA+/B+/C=180°. na B - |
nLOro 4Hepes TOYRY B nposejeMo npsa- i 1 3
my [, mapanensny cropoHi AC TpMKyT- | 3

HEKA (puc. 23.1). ¥TBOpHIOCA TPH KYTH
3 BepmuHOW B Touni B — nosHaummo ix
nudppavua 1, 2 1 3, npm neomy £2=/8,

3a  BIACTHBICTIO CYMIMKHHX  KV-
rie S1+/72+73=180°, Ame A1=-FA
1 Z3=/7C #aAK BHYTpIIIHI pPi3HOCTOPOHHI KYTH TpPH ITapalellb-
Hux npamux [ i AC ra ciuanx AB i BC sianosigso. OTtxe,
LA+ 2B+ /2C=180°.

Puc. 23.1

Ia TeopeMH mnpo CYMYy KVTIB TPHKYVTHHKA BHIJHBAE, IO
B Oygb-AKOMY TPUKYTHUKY mMoxe Oytm He 6Ginblue ogHoro Tynoro
KyTa. O6rpvHETVHTEe el ¢axkT caMocTiiiHO.

llllllllllllllllllllllllllllllllllllllll

Y barathox 3ajauaXx BHKODHCTO-
BYIOTBCA KYTH, CYMiXHI 3 KyTaMH
TPHKVTHHKA. IX HA3HBAIOTE 306-
HIWHIMK KyTam TpuKyTHMKa. Haopmk-
naja, Ha puc. 23.2 gyt 1, 2, 3
€ S0BHIMHIMH KYTAMH TPHKVTHH-
ka ABC.
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OueBngHO, 0 IPH KOMHIM BEPIINHI KVTA TPHKYTHHEKA € JIBa
aoBHimHAI KyTH, AKi piBHi Mmix cobfow gk BeprukanbHi. 3ge-
finsmoro M 6yaeMo TOBOPHTH JHIIE OpO OJHH 13 HHX.

Kyru tpukyTaEHKa, Ha BigMiny Bij ioro soBHiIIIHIX KyTiB, uac-
TO HAGHUBAKOTE BHYTPILWHIMKA KYTaMK TPHUKYTHUKA.

BnacrusicTs 30BHIIIHBONO KVTA TPHKYTHHKA NOAAHO B TBEp-
NACeHHL:

TEOPEMA (BnacTMBICTb 30BHIWHLOMO KyTa TPWMKYTHUKA).

1' 30BHIWHIA KYT TPUKYTHWKA AOpiBHIOE CyMi ABOX BHYTPIlLHIX
: KYTIiB LbOro TPUKYTHUKA, HE CYMIDKHMNX i3 HUM.

Poarnauemo tpuryrauk ABC. [lo- Bl5
3HAYHMO HOro BHYTpimHEI Ta 30B-
HimHEI Kyt mudpama 1, 2, 3, 4, 5
i 6 (puec. 23.3). Ilokamemo, HAUPHEK- 4 Al 5 6 |
aag, mo S4=/2+/73. (AHanoriasHo A 0 |
MOX{HA MNOKasaTH, o Lb=21+23 | Puc. 23.3
i 76=,1+..2))

3a TeopeMoi0 PO CYMY KYTiB TpHKyTHHKA 1+ 72+ /73=180°,
a /1+74=180° ax cymixkni. Orxe, A1+/2+/3=/1+ /74, 3gin-
KA Z4=/2+./3.

31 moiiHo JoBeeHOI TeOpeMH BUILIHBAE: 30BHIWHIA KYT TPUKYTHI-
Ka 3aexaW Dinbwwi 33 Dyab-AKMA i3 ABOX BHYTPIWHIX KYTIB TPUKYT-
HWKa, He cymixHux i3 Hum. OBrpyaTViiTe Hel (akT camocTiiiHo.

Poag’axemo 3agauy.

3apava. llopenite: 1) ¥ piBHOCTOPOHHBOMY TPHKYTHHKY TI'pa-
JiyCHA Mmipa KodHOro 3 iforo Kyrie gopiesawe 60°; 2) axuo ogus ia
KyTiB piBHOOIYHOrO TpHKYTHHKa jJopieHIOE 607, TO meilli TDHKVTHHK
PIBHOCTOPOHHIH.
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§23. Cyma wyTia TPMKYTHUKA

Pose azanna

1) Mu 3smaemo, 00 B piBHOCTOPOHHLOMY TPHKVTHHKY rpajycHi
MipH Bcix KyTiB piBHl. OCKiIBKH CYMA BCiX KVTIB TPHKVTHHEKAa J0-
pieaioe 180°, To rpagycHa Mipa KOMHOI0 3 KVTiB piBHOCTOPOHHBOTO
TPHKYTHHKA Aopienwe 180°:3 =60°.

2) Ogpasy 3ayBaKMMO: AKINO OAMH i3 KyTiB piBHobiunoro tpmu-
KyTHUKa jgopieHoe 60°, To it Bel immi kyrw Takomx GynyTe no 60°.
CnopaBal, AKOI0 OOHMH i3 KVTiB OpH ocHOBL mopieHoe 60°, To i im-
mui Tako:k gopieHioe 60°, a KyT npm BepmmMHiI JopiBHIOBATHME
180°-60°-60°=60°, Axmo »x KyT npH Bepmuui mopisHoe 60°, To
cyMa ABOX KYTiB mpH ocHoBlL Ovae popisaoeBatm 180°-60°=120°.
Ockinsxn ui xytH pisai mixk cofow, To KoxeH i3 HuX gopiexioe 60°.

Tenep posraasemMo TPHKVTHHK ABC, v akoro ZA=/B=/C =60°,
3a o3HakKoK piBHOGIUHOrO TPHKYTHHKA 3 PpiBHOCTI KyTiB A=
= /B sBunmusae piBHicTs cTOopin AC=BC, a 3 piBHOCTI KyTiB
ZA=/C — piBaicts cropin AB= BC. Orxe, AC = BC = AC, Tobro
TpHKYTHUK ABC — pipHOCcTOpOHHII.

L

;-;?-'_Lf'f'; Mepeeipte cebe!
N -

i
L

1. CdopmyaoiTe TeopeMy NP0 CYMV KYTIE TPHKVTHHEKA.
2. ChopumymioliTe TeopeMy OpO BJACTHBICTE I0BHIIMIHLOIO KVTA
TPHKYTHHKA.

3. Sy BnacTuBicTh MAKWTH KYTH PiBHOCTOPOHHBOTO TPHKYTHHKA?

e .
éz\ TpeHamepHui 3an

a Mo4YaTKoBHUWU piBEHb

1. UYm icHye TPHKYTHHMK, KVTH AKOro aopisEoioTh: a) 30°, 40°,
Y 90°; 6) 40°, 50°, 90°; B) 30°, 120°, 30°;.r) 110°, 10°, 100°?

2. Ym icHye TPHKYTHHMK, KYTH fiKoro aopiesHioTs: a) 50°, 30°,
100°; 6) 45°, 45°, 90°; B) 5°, 12°, 168°; r) 90°, 90°, 30°7



N
L
5
i,
6
i

.

115°
45° X
a

- IlobyvaviiTe goBiabHAH rocTpoKyTHHE TpuKyTHHE ABC. Bami-

pAaiiTe LOBXHHHM cTOpiH i rpaaycesi mipu KyTie nsoro TpUKyT-
HUKA. flka cTOpOHA Mae HalMeHIIy moB:xuAy? Axai KyT Mae
HaliMeHIIY rpajgycHy mipy?

I_ioﬁy;tryﬁ*re MOBLIBHAI TYNOKYTHHH TpuKyTHHK ABC. Bumi-

psaiiTe JOBXHHM cTOpiH i rpajycHi MipH KYTiB NBOrO TPHKYT-
HHEA. fka cTopoHA MaEe HauGLIBIIY AOBKHHY? FKHI KYT Mae

Halibinbury rpagycry Mipy?
MipH #Oro 30BHIIIHIX KyTiB.
[Mo6yayiire wnuny*mnﬁ TPpHEVTHHK. Buwmipsaiite rpagycsi
MipH i0ro 30BHIMHIX KyTiB.

Snaiigite rpaaycay Mipy HeBiJoMOr0 KyTa TPHKYTHHKA
(pue. 1). e

SuailiiTe rpagycHy wMipy HeBigoMoro Kyra TPHKVTHHKA
(puc. 2).
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§23. Cyma wyTia TPMKYTHUKA
Y rpukyrauka ABC £ A=25°, ZB=35". 3maiinite kyr C.

Y rpuxkyrauka ABC Z£A=30°, ZC=130° 3naiigits Kyt B.

3HAHAITE TPAAVCHY Mipy 30BHIIIHBOTO ||
kyTa TpukyrHnka ABC npn sepmmnui C
(puc. 3), akmo £ A=40°, ZB=60°,
ZC =80°.

B

3HAlAITE rpayCcHY Mipy 30BHIMIHBOTO
KyTa TpHEYTHHEA ABC npu BepmuHi A A C
(pae. 3), axmo LA=50°, ZC=70°, Puc. 5
ZB=60°, - -

CepepgHin piseHb

IlobyayiiTe rocTPOKYTHHH TPHKVTHHK. 3a JOIOMOTOI TpaHC-
noprapa BUMipaiiTe rpajgycHl MipH KyTiBE bOro TPHKYTHHKA
TA 3HAHIITE IX cyMmy.

IlobyayiTe TYMOKVTHHH TPHKYTHHE. 34 JONOMOroK TpPaHCIOp-
THpA BHUMip#iiTe rpagycHi MipH KyTiB IbOro TPHKYTHHEA TAa
3HAHAITH 1X CyMY.

ITobyayitre TpukyTHuk ABC, y axoro cropona AC — Halbink-
ma, a cropona AB — HaliiMeHma. 3a J0MOMOTOI TPaHCIOP-
THpa BUMipsiiTe rpagveHi Mmipn kyTis TpukyrHuxa. Hasnporn
AKOI CTOPOHH pPO3TAlIOBAaHWI HaHlOIILMIBEH KYT TPHKYVTHH-
Ka ABC? Hasnporn Aol CTOpOHW pPO3TAIIOBAHHN HANMEeHIITHH
KYT TPHKYTHHKA?

IobyayiTe TprkyTHEEK ABC, v axoro cropoau AB i BC piBai.
3a J0N0MOroK TPaHCHOPTHpPa BuMipsAiiTe rpagycHi Mipu KyTiB
NLEOT0 TPHKYTHHEA. UH € B TPHKYTHHKY piBHI KyTH? fRmpo
TAK, 3A3HAYTE, HABOPOTH AKHWX CTOpiH posTamosBaHi piBHIL
KYTH.



Po3gin 6. B3AEMHE PO3MILLEHHA NPAMKWX HA MNOLWWHL TPUKYTHHUKW

17. V rtpuxkyremka ABC AZA=/C=35" | e —
(puc. 4). 3uaiigiTe rpagycHy Mipy Kyra B. |

i

18. ¥V tpuxkyramka ABC FA=/C, ZB=1bH0° /\
(puc. 4). 3nangiTe rpagycHi Mipa KyTiB A | 4 C
iC. Pue. 4

19. BmaiigiTs rpagycHy Mipy 30BHIIIHBOTO KyTa | o
TpukyTHHEA ABC npn Bepmumi C, aSxmpo
£A=45°, ZB=65° (puc. 5). Poas’axire
3ajflauy JBoMa crnocobamu.

20. 3HailgiTe rpagycHy Mipy 30BHILIHBOTO KyTAa A C
TpukyTHHEKa ABC npm Bepmmuni A, axmo Pue. 5

£LC=T72°, ZB=33" (pnc. 3). Poas’axire
3ajauy ABOMa crnocobamm.

21. V rtpukytEury ABC rpaaycai mipm BEyTpimHiX KVyTiB BigHO-
cAThcA AK 2 : 3 : 5. 3HalgiTe rpagvcHi MipH KyTiB TPHKYT-
auka ABC.

22. Y rtpurkyranky MNK rpagycHi MipH BHYTPIIIHIX KVTIB BigHO-
eATeeA AK 2 1 3 : 4. 3HaligiTe rpagyveHi MipH KyTiB TPHKYTHH-
ka MNK.

. ﬂncra'mm piBeHb

I'papyvena mipa ofHOro 3 Kyrie piBHODIYHOIO TPHKYTHHKA A0-
pieaoe 70°. 3HaligiTh rpagycHi MipH ABOX iHIMHX KYTIiB ObOTO
TPHEYTHHEA. PoarnaneTe BCci MOMIIKMEI BHITAOKH.

24, T'pagyvcma Mipa ogHOrO 3 KYTIB piBHOOIYHOrO TPHKYTHHKA I0-
pisawoe 50°, 3maiigiTe rpagycHi Mipy ABox iHmMMX KYTiB LBOrO
TPHKVTHHEA. PoarnaaepTe Bel MOMKIHBL BHOAJAKH,

25. TI'papyecna mipa ofHOro 3 KYVTIiB TpPpHKYTHHEKA JopiBHoe TO0°.
JHaAHITH rpagvcHi MipH ABOX IHIIHX KVTIB, AKIIO 1X Pi3HHIA
popieae 50°.
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§ 23. Cyma xyTiB TPUKyTHUKA

I'pagycna mipa oaHoro 3 KyTie TpHKYTHHKA AopieHioe 60°.
SHAHIITE rpagycHI MipH ABOX IHIIHX KYTiB, AKIIO BOHH Bim-
HocATbeH AK 1 @ 2,

I'papgyena mipa ogHOro 3 Kyrie piBHOBiYHOrO TPHKYTHHKA
BABiui OinbmIa 3a rpaAyCcHY Mipy #Horo iHmoro Kyra. 3Hai-
JITh PPAAVCHL MIpH KVTIB 1IIbOro TPpUKYTHHKA. PoaraaukTe Bel
MOMKJIHBI BUIIAAKH.

I'papgvcra mipa ogHOro 3 KyTiB piBHODIYHOrO TPHKVTHHEKA
pueTsepo Gisbiua 3a rpagycHy Mipy #Horo iHmoro kyra. 3Haii-
OiTh rpagycHi mipu KyTiB nhoro TpuKyTHHKA. PoarnaueTe Bei
MOXKJIHBl BHIIATKH.

BicekTpuclm KyTIiB 1pH  OCHO-
Bi AB piBHOGiuHOrO TPHKYTHH- |
Ka ABC peperMHAIOTECA B TOY-
wi M (puc. 6). 3uaiigiTe rpagyeHy
Mipy Kyra AMB, axnio rpagycHa
mipa xyra C mopisaioe 130°, Pic. 6

BicexTpucn kytie npu ocuoBl AB piHoOiYHONO TPHKYTHH-
ka ABC nepermpaotrhca B Touni M (pue. 6). 3maiigiTe rpa-
AYCHI Mipm KyTiB TpuryTHHKa ABC, axmo rpagycHa mipa
kyra AMB popienioe 150°.

I'papgycra mipa 30BHIIIHELOTO KYTA TPHEYTHHKA Giasma 3a rpa-
OyCcHI MipH KVTiB, He CyMiKHHX i3 sumM, Ha 30° 1 70°. 3nan-
AiTh rpagycHi Mipy BHYTPIIHIX KYTIB TPUKYTHHKA.

I'pagycna mipa 30BHIMHELOro KyTa TPHKYTHHKA BTpHYi Ginnma
3a TPafyVCHY MIpy OJQHOrO 3 KYTiB, HE CYMIKHHX 13 HMM, 1 Ha
20° binbma 3a rpajgycHy Mipy iHmioro Takoro Kyrta. SHalgiTh
rpajivCcHi MipH BHVTPIIIHIX KVTIB TPHKVTHHEA.
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70 ) Bucokui piseHsb

33. Ha puc. 7 £ZB=60", ~2D=20°, B
ZAOK =50°. 3mnaiifitTs rpagycHy

s Mipy Kyra A. | K P,

34, Ha puc. 7T ZA=40°, ~ZD=30°, 0
ZAOD=150°. 3maiinire rpagycHy A D
Mipy EvTa B. . Pnre. 7

HoBegiTs TBepIKeHHA: AKI0 CYMA I'PAAVCHHX Mip OVAB-AKHX
ABOX KVTiB TPHKYVTHHKA Olasma 3a 90°, To TPHKYTHHK TrocTpo-
KYTHHI.

JoBegiTs TBEPAKEHHA: AKIIO CYMA IPAJAVCHHX MIp ABOX KYTiB
TPUKVTHUKA MeHIA Big 90°, 70 TPHKVTHHK TYNOKVTHHII.

HoeegiTk, 110 B TPHKYTHHKY HABOPOTH OiibII0I CTOPOHH pO3-
TAINOBAHHH Oinbmmi KyT. 3pobiTe BHCHOBOK IpO Te, AKHI
KVT PO3TAIIOBAHMH HABOPOTH HAHDLABIIOI CTOPOHH TPHKYT-
HHUKA.

HorenitTs, mo B TPHKYTHHKY HaBNPOTH DiJBIIOro KyTa poaTa-
moBaHa Oinemia cropora. 3pobiTe BHCHOBOK IIpO Te, AKa CTO-
pOHAa PO3TAINOBAHA HABIPOTH HAHOLIBIIOrO KyTa TPHKYTHHEKA.

HoBexgiTs Hepienicmes mpuxym-
HUKQ: J08MKUHA KONHOL CMOpoHU
mpuKkymHuxa Mmexwa 6i0 cymu
dosgwuH 080X IHWUX U020 CIMOPIMN.
Bukopueraiite pgopatkoBy mnobynao-
BY (puc. 8) ana tpukyrtEHKa ABC,
BMKOHAHY /1A JIOBeJIeHHH HepiB-
HOocTl ec<a+b. fAxy amanoriumy
AOATKOBY NoOVAOBY BH MOMKeTe
3ANPONOHYBATH ANS NOBejleHHS He-
piBHOCTL: 1) a<b+c; 2) b<a+c?

> p
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§ 23. Cyma xyTiB TPUKyTHUKA

)

Megiana CM TpuKyTHHKA AOpPIBHIOE NOJOBHMHI ioro cropo-
HH AB (puc. 9). lloseaits, mo TpHKYTHEE ABC npaAMOKVTHHH.
41. Y pisrobiuroMy TpHKVTHHKY ABC 3 ocHoBow AC mpoBeaeHO

Gicekrpucy AD (puc. 10). 'panycua mipa kyra B popisnioe
aa 36°. Ilosegits, mo TpukyTHHEN ABD i ACD pisuobiuni.

42. DBicextpucu KyTie B i C tpukyrEEKka ABC nepeTHHAKTLCH
B Tounl K (pume. 11). loseaits, mo £ BKC =907+ é-f_’ﬂ.

3 LikasuHkn BIg Aigyca Tapaca
i

Ak BH MOIIH HOMITHTH, JOBeJeHHS mMeopeMu NpPo cyMy Kymis
MPUKYMHUKA CYTTEBO BHKOPHCTOBYE aKcioMy napajieibHHX NPAMMX
(n'arrit nocryvaar Eexmiga). Tomy oueBHHO, III0 B ViKe 3raJjlyBaHHUX
HEeeBKJIJOBHX reoMeTpiAX mA TeopeMa He Oyle TpaBHJIbHOIO.

B exintuunifi reomerpii cyma rpagycHMx Mip KyTiE GyAb-AKOro
TPpHKYTHHKA Oinboia sa 180°, ame menmma Big 360° ¥ rimepbomaiu-
HiA reomerpil cyMa rpajycHmx mip KyTiB OYVAL-AKOro TPHEYTHHKA
menma Bing 180°,

Pizanmio mMix cyMO0 TpagycHHX MIp KVTIB JeAKOro TPHKYTHHKA
ta 180° HasusawTs degpexmom nsoro TpUKyTHUKA. [TopisHolun je-
(eKT TPHKVTHHKA 3 HYJEM, MOXHA BCTAHOBHTH, V fAKii iz reomer-
piifi posrnagaeThCH Lel TPUMKYTHHE. 3po3ymMiio, 1o B eBKJIiH0Biil
reoMeTpii gedekT GVIL-AKON0 TPHKYTHHKA JOPIBHIOE HVJIO.
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| £

3anuTaHHA | 3aBaHHA Big gigyca Tapaca

3anuTraiite binbnre y unTens afo BUHTENLKH iHGOPMATHKH PO
noGyooBY TPHEYVTHHKIB 1 BHMIPpIOBAHHA TIpaJvCHHX Mip IX KVTIB
y pizHOMAHITHHMX npuraagHux nporpamaunx sdacobax (IIII3) ua
kmrant GeoGebra.

B omuomy 3 11113 nobyvaviiTe TPHKYVTHHEK 1 BH3HAYTE I'paaycHi
mipu #oro kyrie. IlepekonaiiTecsa, mo ix cyma gilicHo jgopis-
Hioe 180°,

——

K-/ MoBTOpEeHHA Ta NIQroTOBKa 40 BUBYEHHA HOBOro Marepiany

1.

92

BurkoraiTe MHOIKEHHA MOHOMIB.

a) -8x%y* .6xy?; 6) [—2::%),(—4:;&%2}.

Pyurnio y=[f(x) sazaso raGauner:

L - —4 =2 0 2 4 6

y -6 3 -10 -6 0 3
Buatigite: a) f(-2); 6) ofnacts Busnavenns QyHKUii; B) MHo-

JKHHY 3HAYeHL (PYHEMOL; r) Haubinsme sHadveHHA (QVHKIL;
) HaHMeHIne 3HadYeHHA (QyHRIL.

¥ kpaini Xpymnauail kusyrs xpymaugn. Cepen HHX € po3yM-
Hi Ta Kpacusi. Bigomo, mo poaymanx ma 20 % Oinsme, Hix
KpacuBux, a 30 % poaymuanx € kpacmBumu. Crinsrm Bigcor-
KiB KpacHBHX XPYM3HKIiB € posyMHHMHT

flki 3 BimoMHX BaM OpPOCTOPOBHX reOMeTPHUYHHX Tin MicTaTts
TPHKYVTHHKH AK €JeMeHTH cBoe€l noBepxHi? K HasHBaoTh mi
enemeHTH noeepxHi? Kk v npoMy BMnagKy HA3MBAKTE CTOPOHH
TPHKVTHHKIB?

3a JOmOMOTro JiHIHKH TAa KOCHHIA nol0yaAyviiTe B 30IMHTI IPAMO-
KYTHHH TPHKYTHHE TAKMM YHHOM, 1od cTOpOHH, AKI YTBOPIO-
I0Th ODpAMHII KyT, He 30irammca 3 jginiamma zommra. IIpoBemiTs
YV IBOMY TPHKVTHHKY BCl MOMJIHEBEI BHCOTH. 3po0iTh BHCHOBKH.



§ 24. NpAMOKYTHUA TPUKYTHUK | WOrO BNAaCcTUBOCTI.
O3HaKu PIBHOCTI NPAMOKYTHMUX TPUKYTHUKIB

MpAMOKYTHUA TPUKYTHUK | Oro BNacTUBOCTI

* Buaem, Ilerpury, a TPHKYTHHKH AiMCHO HAA3BHYAITHO HACTO
BHKOPHCTOBVIOTE Ha npaktuni. Hegasuo maiicrep mepeknagas
HAM NJMUTKY Ha KYXHI TA BHKOPHCTOBYVEBAB IIIKABHH NPHCTPIA
ana pupiBuoeansaal Aximo rasayTy Ha neil KJIMH 3ropH, TO
BiH Mae ¢opMy NpPpAMOKYTHHKA, & AKII0 NOAHBHTHCA 300KV,
To Oyiae npAMOKYTHHI TPpHKYTHHK. Take Tinmo mu B 5 Kiaci
HASHUBAIH MPUKYMHOK NPUIMOI0.

Hagssuuaitio nikaso, HiKOAH
He GauMB TAKOTO HPHCTPOIO.
Ane TpPpAMOKVTHI TPHKVTHH-
KH HA NPaKTHIl AIHCHO gyiKe
HACTOD BHKODHCTOBYVIOTHCH.
Hanpuxkaan, mMHEYIO] 3UMHR
A DaumeB cHoenianbHi MoIKATH
JANA 3ATPEMKH CHIry, Akl mic-
taATh 360Ky mignopku. Takum
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YHHOM VTBOPHIOTHECA NPAMOKYTHI TPHKVTHHKH, AKi sabeamne-
YyThL CcTilikicTs KoHeTpyknil. Meni agaerbea, mo neit sujg
TPUKYTHHKIB Ay’Ke BaKIHUBHH, 1 X0UYeThCA 3HATH OpPO HBOTO
Binbme!

W & § @ @& & #§F 0 8 # & §F @F 8 & F §F 8B 8 F 8 §F & 8 F 8§ §F & 8 B 8 §F & 8§ B F §F &9

Hitficno, npaMoryTHi TpUKyTHMKH — ocobausi, Ix cropoum
MAaKTh CHeniaakHl HazBH. CTOpPOHH, IO VTBOPKIOTH NpPAMHM
KYT, HAZMBAIOTE KaTeTamy, a TPeTI0 CTOPOHY HA3UBAIOTE NoTe-
HY3010. .

Hanpurkaan, sa puc. 24.1 zobpaennn B

NpAMOKVTHHH TpUKYTHHK ABC iz npa-

muM Kytom (., Hasomporm kyra C me-

#uTh rinorenyza AB; cropoun AC i BC C| A
€ KaTeTaMH, 00 BOHH VTBOPHOKOTE IIDH- Puc. 24.1
MHH KVT. ' —

ChopmynwemMo it goBesieMo ABi BaAMAMBI BIACTHBOCTI OpAMO-
KYTHOTO TPHKYTHHEKA.

e

( TEOPEMA (BnacTMBiCTb roCTpUX KYyTiE NPAMOKYTHOrO TPWKYT-
HUKa).
o Y NpAMOKYTHOMY TPUKYTHUKY KYTH, WO IeXaTb HABNPOTN Ka-
TeTiB, € rocTpyumu, i cyma ix rpagycHux mip gopisHioe 90°,

Copagai, cyma rpagycHHX Mip KyTie 6yAb-AKOro TPHKYTHHKA J0-
pisaioe 180°, I'pagyvcea mipa npamoro Kyra gopisaioe 90°, Orxe,
cyMa TpajivCHHX Mip ABOX IHIIMX KYTIB, HI0 JeXaThk HABOPOTH Ka-
Terie, gopisHKE 180°-90°=90°,

OckinepKH rpazycHa Mipa KOMHOIO i3 IHX ABOX KVTIB € JOAAT-
HOI0, TO pajycHa mipa KoHoro 3 Hux meniua rig 90°, robro obu-
ABA KYTH € TOCTPHMH.



§ 24, NpAMOKYTHUI TPUKYTHMK | HOTO BAACTUBOCTI, O3HAKMK PIBHOCTI...

f TEOPEMA (BnacTuBicTb KaTeTa, WO NexXuTb Haenpotu KyTta 30°
# ' MPAMOKYTHOrO TPUKYTHWKA).

Y NpAMOKYTHOMY TPUKYTHMKY KaTeT, WO AeXWUTh HABNpoTH
kyTa 30°, nopiBHIOE NONOBWHI FiNOTEHY3WN,

Hexait wa puc. 24.2 aobpakeHo npamo-
KyTHHH TpHEVTHHK ABC, v akoro ZA=30°, B
ZC=90° Toal sa moidHO AOBEACHOK BJIACTH-
BiCTIO FOCTPHX KYTIiB NPAMOKYTHOI'O TPHUKYT-

auka 2 B=60°. [Tokaxemo, mo BC = éz—lﬂ

Bigknanemo va npomeni BC roury K Tak, .
mob CK =CB. ¥V rpukyraukis ABC i AKC A
cropona AC — coineaa, CK =CB 3a mo- '
6yposolo, a LACB=/ACK=90°. Ortxe,
HDNABC=AAKC 3a neoMa cTOpOHAMH H KyrToM Mix HEEMH. Tomy
AB = AK i rpukyrenk BAK — pisrobiunani. Orxe, £ B= /2K =60°,
a ZBAK =180°-60°-60°=60°.

TpHKYTHHE, V AKOr0 BCl KYTH piBHiI, AK BiAOMO, € pPiBHOCTOpPOH-

HiM, TobTo AB=AK = BK. Toni BC = %BI{'= %AB, mo # norpidoao

Oyio goBecTH.

Pm'.. 24.2

| JayBaskMMoO, [0 ICTHHHEM € TAKOX TBepjAKeHHHA, oDepHeHe 10
- BIACTHBOCTI KaTeTa, IO JIe:XKHTL HaABOpoTH KyTa 30°: aAakwo ka-
TET NPAMOKYTHOMO TPUKYTHUKA AOPIBHIOE NONOBUHI MO riNOTEHY3MW,
TO KYT, WO NeXUTh HaBNpoOTW LbOro Kateta, gopisHioe 30°,

JoreieHHSA NLOTO TEEDAMKeHHSHA:
https://rnk.com.ua/106108
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O3HaKW pPiBHOCTI NPAMOKYTHUX TPUKYTHUKIB

----------------------------------------

OckinbKH NPpAMOKYTHHII TDHKYTHHK € OKPEMHM BHIOAJKOM J0-
BLABHOTO TPHEVTHHKA, TO 8Ci MpPuU 03HAKU piBHOCMI MPUuKym-

HUKi8 Mawomb Micye i Jad NPAMOKYMMHOZ0 MPUKYMHUKA.
[Ipore nDpAMOKYTHI TPHKVTHHKH MAKTH CBoi ocobiHBOCTI,
TOMY O3HAKH 1X PIBHOCT] MOXKHA cOpMYIIOBATH OCODIHBHM
YHHOM.

TEOPEMA (03HaKK PIBHOCTI NPAMOKYTHWUX TPUKYTHUKIB).

3a gpsoma Kareramm. AKWO OBa KaTeTw OQHOro NPAMOKYTHO-
ro TPMKYTHUKa BIANOBIAHO AOPIBHIOKOTL AABOM KaTeTam iHLWoro
NPAMOKYTHOFO TPUKYTHUKA, TO Taki TPMKYTHUKKA PIBHI.

3a KaTteTtom i npUNernum rocTpum KyTom. AKLWO KaTeT | npu-
nernvuii Ao HLOrO roCTPWIA KyT OAHOrO NPAMOKYTHOMO TPUKYT-
HWKa BIANOBIAHO AOPIBHIOKOTL KaTeTy W NPUAErnomy A0 HbO-
ro rocTpoMy KyTy IHWOro NpAMOKYTHOTO TPUKYTHWKA, TO Taki
TPUKYTHUKKW PiBHI.

3a KareTom i NPOTUNEXHMUM rocTpUM KyTom. AKWO KaTeT
| NPOTUNEXHUA A0 HLOMO FOCTPUA KYT OQHOMO NPAMOKYTHOro
TPUKYTHWKA BiANOBIAHO AOPIBHIOKOTL KaTeTy i NMpOTUNEXHOMY
A0 HBOMO FOCTPOMY KYTY IHLIOrO NPAMOKYTHOrO TPUKYTHWKA,
TO Takl TPUKYTHUKK PIBHI.

3a rinoTeHy3010 W roCTPUM KYTOM. AKWO rinoTeHy3a W ro-
CTPWIA KYT OQHOMO NPAMOKYTHOrO TPWMKYTHWMKa BignoeigHo
NOPIBHKIOTL FINOTEHY3I W FOCTPOMY KYTY iHWOro NPAMOKYT-
HOMO TPUKYTHWKE, TO Takli TPUKYTHUKW PIBHI.

3a rinoTeHy3010 W KaTeToM. AKLWLO rinoTeHy3a i KaTeT ogHoro
NPAMOKYTHOIMO TPUKYTHWKa BIANOBIAHO QOPIBHIOIOTL rinoTeHys3i
W KaTeTy IHWOoro NpAMOKYTHOTO TPWUKYTHWKA, TO Taki TPMKYT-
HUKKW pIBHI.



§ 24, NpAMOKYTHUI TPUKYTHMK | HOTO BAACTUBOCTI, O3HAKMK PIBHOCTI...

BinsimicTs i3 HaBeleHNX TBePAMKeHb BHIJIMBAKIOTE 3 ViKe BiJOMHX
BaM 03HaK piBHocTl goBinsHMX TpuKyTHHKIB. [Tokamemo ne.

1 Hexaii ABC 1 A, B,C, — 1aBa gaHi NpAMOKYTHI TPHKYTHH-
KH, npudomy ZC=2C, =90° (puc. 24.3). 3a ymoBow Bijilomo, 1110
BC=B,C, 1 AC=AC,. Orxe, Taki TPHKYTHHKH piBHI 3a Hmepmoio
O3HAKOK PIBHOCTI TPHKYTHHKIB, OCKiNIBKH B HHMX BiANOBIAHO piBHI
NBi CTOPOHM TA Ry"'r Mi¥ HHMH.

i~ Ct\

Puc. 24.3 |

2 Hexait ABC i A;B/C;, — paBa aani nNpAMOKYTHI TPHKYTHH-
KH, npauomy ZC=/C, =90° (puc. 24.4). 3a ymoBOIO Bigomo, mI0
LA=/A; 1 AC=A,C;. Orxe, Takl TPHKYTHHKH piBHI 3a Apyrow
03HAKOI0 PIBHOCTI TPHKYTHUKIB, OCKiNLKH B HHX BigmoBigHO piBHI
CTOpPOHA Ta ,u;ﬂa npﬁnerﬂnx A0 Hel KyTH.

Puc. 24.4 *

T —

3 Hexaii ABCi A B,C, — aBa naHi NpAMOKYTHI TPHKYTHHKH, IIpH-
gomy SC=/2C;=90° (puc. 24.5). 3a ymoBow BimoMo, mo £ B=./8,
1AC=AC,.Ockinbrn LA=90°-2Bi1 ZA; =90°-£B,,10 LA=ZA,
i gami TPHKYTHHKH DiBHI 3a IMoilHO AOBeNEHON B ONVHETI 2 03HAKOIO.

BE\ BIE\
C : A Cl i A

Puc. 24.5
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4 Hexait ABC i A;B,C;, — paBa ga"Hl OpAMOKYTHI TPHKYTHH-
ku, npudomy ZC=2C;=90° (puc. 24.6). 3a ymoBow Bifjomo, 110
LA=7/A; i AB=AB,. Ockinekn ZB=90°-ZA i ZB, =90°-ZA,,
10 £LB=/B,. Orixe, 11l IBa TPDHKYTHHKH OyAYTH PiBHI 3a CTOPOHOIO
i ABOMA npuAeraTMME A0 Hel KyTaM#.

B B,
C A C, A,
Puc. 24.6

5 Posraasemo gsa npamokyTHi TpHkyTHHEH ABC i1 A B/C,
v akux ZC=/C;=90°, AB=AB,, BC=B,C,. Joseaemo, uio i
TPHKYTHHKH pIBHI.

da aKcioMOoK NOpo ICHVBAHHA PiBHOTO B, B
TPUKYTHHKA icHye TpURyTHHK A,B,C,, pis-
HHI TpuKyTHHKY AB,C, 1 posramoBaHHIi m
Tak, o tTouxka C, 3biraersca 3 Toukow C,
Touka B, HanemxuTs npomesio CB, a Tou- A, C,C A
Ka A, JeXRuUTh B iHmIH miBOIOmMMAHL Big- Puc. 24.7

HOCHO npamoi BC, nix Touxka A (pue. 24.7).
Kpim Toro, 3a osaHadeHHsAM piBHHX TpHKyTHHKiIB £C,=C, =907,
A B, = A3B,, B\Cy =ByCy, AjC; =A,C,.

Ockineku 3a akcioMol0 BigKknaganHA Bigpiska Bij movaTKy JaHOTO
OPOMEHA MOXXHA BIAKJIACTH JHIOE OAHH BiApisoK maHol JOBXKHHH, TO
Touku B, i B sbiraworeca. Ockinekn ZA,C,B, =90° i ZACB=90°,
T0 £ AC,A =180° TobTo TourH A,, C; 1 A nekaTh Ha OJHIH IPAMIH.

Ockinexkn AB=AB, = A,B,, To Tpukyrank A,B,A — pisnobiu-
HUi 3 ocHOBO0O A,A, a Biapizok B,C, e lioro BHCOTO0, NPOBEAECHOK
J0 OCHOBHM. 3a BJACTHBICTIO pPiBHODIYHOrO TPHKYTHHKA A BHCOTA
€ Takox Mmeaianow, rtobro A,C, = AC, = AC.

Orxe, Tpuxkyrankn ABC i A,B,C, piBHi 3a TphbOMA CTODOHAMH.
Tomy Tpukyraukn ABC i A;B,C; raxkomx pisri, mo i norpibno Gyno
JORBRECTH.
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§ 24, NpAMOKYTHUI TPUKYTHMK | HOTO BAACTUBOCTI, O3HAKMK PIBHOCTI...

' Mepesipte cebe!

fAxy BasBy mMae cTopoHA NPAMOKYTHOTO TPHKYTHHKA, LI0 Je-
MUTHL HABONpoTH npamoro kyra? fAxy maszey mawTtk aBi o
CTOPOHH TPAMOKYTHOTO TPHKVTHHEKA?

HapegiTe BnacTHBOCTI NPAMOKYTHOIO TPHKYTHHKA.

CdhopmysawoiiTe o3Hakn piEHOCTI NPAMOKYTHHX TPHKYTHHKIB.

( N
& TpeHaepHuiA 3an

1,

2,

3.

Mo4aTKoBMIA piBeHb

VrkaxirTs, ki 3 TEePAKEHb € [CMUHHUMU.

a) ¥ npAMOKYTHOMY TPHKYTHHKY JIHIIE OAHH 3 KVTiB rOCTpHM.
6) ¥V npAMOKYTHOMY TPHKVTHHKY JIHIIE OOJHH 3 KYTIB TYIOHH.
B) ¥ NpAMOKYTHOMY TPHKYTHHUKY JIHIIE OIUH 3 KYTiB NpaAMHIi.
Vrkamirs, ki 3 TBepakeHs € YulOHuUMU.

a) ¥ npAMOKYTHOMY TPHKVTHHKY BCi KyTH TocTpi.

6) ¥V npAMOKYTHOMY TPHEVTHHKY BCi KVTH Tymi.

B) ¥ DpAMOKYTHOMY TPHEYVTHHMKY BCi KyVTH npami.

SakiHuiTe icTHHHe TRepKeHHA. CTOpoHA HPAMOKYTHOrO TpPH-

KVTHHEA, AKa JeAHTh HABOPOTH NPAMOIO KYTA, HASHBAETH-
ﬂﬂlll

a) karerom; 6) rimoTeHy30i0; B) 6191HOIO CTOPOHOIO.

3akinviTe icTHHEHHe TBepAKeHHA. CTOpOHA NPAMOKYTHOID TPH-
KYTHHKA, AKA NPHJIATAE A0 NPAMOro KyTa, HASHBAETHCH...

a) karerom; 6) rimoTeHY3010; B) OiYHOIO CTOPOHOIO.

¥ Bunagkax a—2 Ha puc. 1 piBHi cTOPpOHH TPHKYTHHKIB NOo3HA-

YeHO OJHAKOBHMH INTPHXAMH, & PiBHI KYVTH — OJAHAKOBHMH
ay:xkamu. Bubepits o3maky, 3a #Kow jaHl aBa TPHKYTHHKH



piBHI (3a ABOMa KATeTaMH; 3a KATETOM i NPHJErJIHM rOCTPHM
KYTOM; 3a KATeTOM i NpOTHJIEHUM rOCTPMM KYTOM; 3a rino-
TEeHY3010 i TOCTPHM KYTOM; 3a TiNOTeHy3010 i KaTeToM).

n ¥ Bunaaxkax a—2z Ha pHc. 2 piBHI CTOPOHH TPHKYTHHKIB mo-

3HAYEHO OJHAKOBMMH IITPMXAMH, A& PiBHI KyTH — OJHAKOBH-
MH AV:XKaMH. 34 SKO0K0 03HAKOW JaHi JBa TPHKYTHHKH piBHI?

7. V  obunagkax a-6 Ha
puc. 3 piBHl CTOPpOHH TpH-
KYTHHKIB mo3Ha4YeHo ojHAa-
KOBHMH IITPHXaAMH, 4 piB-
Hi KYTH — OJHAKOBUMH
nyxkamu. Yu pisui gami
asa TtpukytEHEEH? Skmo
TaK, TO 3a SK0I0 03HAKO0I0?




ﬁ V Bunagkax g—6 Ha puc. 4 piBHI CTOPOHH TPHKYTHHKIB MO3HA-
4eHO OAHAKOBHMH INTPHXAMH, a PiBHI KVTH — OJHAKOBHMH
ayxramu. Un pisni pgani gsa rpukyrauku? Sk rak, To 3a
AKOID 03HAKO0I0?

A 4
26 e

— o

- Ha puc. 5 TPHRYTHHK AEG — npaMokyTHHi; £ A=30°,
>y BC =10 m. OGumchaiTs JOBXKHHEY Tinoteryan AB.

Pm: . 4

10. Hapnc. 6 tpuxyrmuk ABC — mnpsmoxyramii; AB=8 w,
BC =4 m. Ob6uncnite rpagzycHy mipy Kyra A.

£ B =32°. 3uaiifiTe rpagycuy mipy xyra A.

k.
12. ¥V npamoxyrmomy TtpukyrEnky ABC kyr C — npammii,
£ A =63°, 3ualigiTe rpagycHy Mmipy Kyra B.




Teayza AB=12 cm, ZB=30° (puc. T).
BualigiTe noBxuAEy Karera AC.

Y npamokyTHOMY TpUKyTHHKY ABC Ka-

L : — ane - c B
rer AC=T em, ZB=30° (puc. 7). Buaii Puc. 7

m Y npamoxyTaOMY TpHKYTHHEY ABC rino- ‘ 2 —

i

g B

Ina KoxHOrO BANAJKY @—6 Ha pHC. 8 sanuumiiTe mapy pis-

HHX Hpﬂﬂﬂﬂﬂﬂﬂ. TF-HH}'THHKJ.B i BKaXiTh, 3a AKO0I0 03HAKOIO

BOHH ptnn_i_
B C
i
A D
a .
Puc. 8

HHUX IPAMOKYTHHX TPHEVTHHEIB i BKaXiTh, 3a AKOI0 03HAKOIO
BOHH piBHI.

.
ﬂ Jlna KOMKHOrO BHNAAKY @—é Ha puc. 9 samuumite mapy pie-



17.

24,

25.

§ 24, NpAMOKYTHUI TPUKYTHMK | HOTO BAACTUBOCTI, O3HAKMK PIBHOCTI...

Bigomo, mo npamokyTHi TpuKVTHHER ABC i DBC piegri. Bep-
MHHEA TPHKVTHHKA ABC mMaoTh Taki KOOpIHHATH: A({];E},
B(3;0), C(0;0). fxi xoopanuaTH MOMKe MaTH Touka D?

Bigomo, mo npavoxkyTai TpukyTEnkn ABC i DBC pieni. Bep-
mUHEA TPpUKYTHHEA ABC MaoTh Takl KOOPAHHATH: A{ﬂ:+3‘_|,
B(—-El; 0), C(ﬂ; ﬂ]. Ari xoopauHaTH MOMe MaTH Touka D?

OanuHE 13 rocTpHX KVTIB DPpAMOKYTHOTO TPHKVTHHKA Ha 22°
MeHIIHH Bijg iHmoro. 3uaigiTe rpagyeHi MipH rocTpMx KyTis
OEOTO TPHEVTHHEA.

OanuE i3 rocTpux KVTIB NDPpAMOKVTHOTO TPHKVTHHKa Ha 16°
Binbmmii Big immoro. 3HaigiTey rpagyceHi MipH rocTpHx KyTiB
ILOTO TPHUKYTHHKA.

I'pagycai MipH rocTpHx KyTiB NPAMOKYTHOIO TPHKYTHHEA Bij-
HOCATHCA AK 2 ! 3. SHAHAITH rPAAYVCHI MIPH IHX KYTiB.

I'pagycui mipu rocTpux KyTiB NPAMOKYTHOrO TPHKYTHHKA Bij-
HOCATHCA AK 4 : 5. 3malifiTs rpagvceHi MipH NHX KYTiB.

[ocTaTHin piBeHb

Y piBaobiuroMYy TpHKYTHHEY ABC 3 ocHO-
pow AC nposegeno sucory AH (pue. 10). B
3HaligiTek vei Ky TtpuEyTHHKa AHC,

saxmo ZBAC =52°. ¢

V¥ piBHoDiuHOMY TpUKYTHHKY ABC 3 Giu-

HOI0 cTopoHOI0 AB nposegeno Bucory AH A .
(pue. 10). 3uaiigiTe vei KyTH TPHKYTHH- Pud. 10

ka AHC, axkmo 2 B=80°.

I'pagycaa mipa OHOTO 3 FOCTPHX KYTIB NPAMOKYTHOINO TPHKYT-
HHUKa cTaHoBHTL 50 % rpagycHOl MipH iHIOro rocTporo Kyra.
SHAHAITE rpajivcHli MIpH TOCTPHX KVTIiB OBOT0 TPHKYTHHEKA.
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PFo3agin 6. B3AEMHE PO3MILLEHHA MPAMWX HA MNOLWWHL TPHKYTHUEX

> N
26.

7

28.

29.

1.

32.

33,

I'pagycHa Mipa OfHOrO 3 rOCTPHX KYTIB NPAMOKYTHOIO TPHKYT-
HHKa craHoBHTE 20 % rpagycHOl MipH iHIIOro rocTporo KyTa.
SHAHIITE rFPAAVCHI MIPH TOCTPHX KYTIB OO0 TPHKYTHHEA.
Biapiaok DM € cepeamHHMM NepneHIuKyJIApoM A0 Bigpia-
ka AB. JlosegniTs, mo TpukytEukn DMA i DMB pisni.
IMpami a i b napanensni. 3 TOuKH A, [0 HANEXKHUTE IPpAMIHA a,
no npamol b nposegeno nepnenaukyvaap AH i asi pisai noxn-
ai AB i AC. lorepits, mo AAHB=AAHC.

Bepmuan npamoxyrHOro TpukyTHHka ABC mawoTs Taki Ko-
opannatn: A(1;5), B(4:1), C(1;1). IlobyayiiTe TPUKYTHHEK,
piBEMI TpHEYTHHKY ABC, i 3anumiTs KOOpPAHHATH BepIIHH
IIBOTO TPHKYTHHKA.

Bepmmman npamoxyTHOro TpEKyTEHEA ABC MaoTh Takl Koop-
mmmartu: A(-2;1), B(-5;5), C(-2;5). IlobyayiiTe TPHKYTHHK,
piBHHH TpHEYTHHKY ABC, 1 3annmiTs KOOPAHHATH BepIIMH
IBOI'0 TPHKYTHHEA.

HoBeniTh: AKIMO OJHH i3 KYTIiE NPAMOKYTHOrIO TPUKYTHHEA J0-
piBHIOE 45°, TO IeH TPHKYTHHE pPIBHOOIYHHI.

JoBemiTe: AKINO OAWH i3 KYVTIB PIBHOOIMHOTO TPHKYTHHKA M0-
piemioe 60°, 7o mell TPHKYTHHK PiBHOCTOPOHHIM,

Y pisrobiuromy TpuKyTHEEY ABC no 6iunoi croporn BC npo-
Beneno sucory AH. Bigpisoxk HC yaeitdl MeHIIHHA, HIX cTOpO-
Ha AC. 3uaiigiTes KyTH TpukyTHHKa AHC.

Y piBrobiunomy TpukyTHHRY ABC no 6iunoi cropoun BC npo-
BeaeHo BHcory AH. 3maligits moesxuuy cropoEn AC, Koo

ZHAC=30° a HC=2 cm.

“O ) Bucokwii piseHs

104

I'pagvcea mipa ogHOrO 3 KVTIE NDPAMOKYTHOrO TPHKVTHHKA
aopisawe 40°. 3HaiiniTe rpagycHy Mipy KyTa Mix BHCOTOO
Ta DiCeKTPHCOIO IBOTO TPHKYTHHKA, IPOBEAfHHX i3 BeDIIHHHA
IPAMOTO KyTA.



36.

37

40.

§ 24, NpAMOKYTHUI TPUKYTHMK | HOTO BAACTUBOCTI, O3HAKMK PIBHOCTI...

I'pagycsaa mipa KyTa Mid BHCOTOI0 Ta DiCEKTPHCOI NPAMOKYT-
HOTO TPHKVTHHKA, OPOBEeIeHHX i3 BepIIMHH NpPAMOro KYTAa,
popisawe 10°. 3maigiTe rpagyvcHi MipH rocTpHxX KVTIB I[BOTO
OpAMOKYTHOrO TPHKYTHHKA.

I'papgyvena mipa ogHOro 3 KyTiBE NPAMOKYTHOrO TPHKYVTHHKA
popienwe 60°, piaannsa noeMMH rinoTeHyaHm Ta KareTa, IIpH-
JerJ0oro A0 IMBOT0 KyTa, cTAHOBHTH 16 oM. 3HAHZITE AOBKHHY
rinoTeHyas TPHKYTHHEA,

Megiana pisrOOiYHOTO TPHKYTHHKA, NPOBEAeHA A0 HOTO OCHO-
BH, yTBOpE 3 GiuHoW cropoHow Kyt 60°. BHaiigiTe goB:xkH-
HY niel megiasH, Axmo OiyHa cTOPOHA TPHKYTHHKA JOpPiBHIOE
18 cm.

Touka C(-3; 2] € BEePHINHOK OPpAMOTO KyTa TPAMOKYTHOTO
TpuKEyTHHKA ABC. 3HalifitTs MOKIMBI KOOPAMHATH IHIINX
ABOX BEPIIHH OBOTO TPHKVTHHKA, AKIIO Bigomo, IO BOHH Je-
aTh HA npaMiit y=6-2x i obnaBl KOOpAHHATH IIHX BepIIHH
€ NiNTMMH YHCJIAMH.

Touxka M {2;5] € BEpUINHOK NOPAMOr0 KYyTa NPAMOKYTHOIO
TpHEYTHHKEA KMN. 3HaiigiTs MOMIHBI KOOPAHHATH IHIINX
JABOX BepPINHH HBOIMO TPHEKYTHHEA, AKIIO BifloMO, 1110 BOHH Jie-
JRAThL HA OpAMiA y=3-x 1 obHABI KOOPIHHATH IHX BepIIHH
€ MIANMH YHCITAMH.

HoseniTk, 010 B pIBHEX TPHKYTHHKAX PiBHI BiINOBiHI BHCOTH.
HoBeniTs, 0 KOJAHM ABlI BHCOTH TPHKYTHHKA piBHI, TO HeH
TPHEYTHHE piBHOOIYHMIi.

Bicektpucn AA, i BB, tpukyrEuka ABC nepeTHHAWTbHCH
B Touni O; £ZAOB=135°. [oseaiTs, mo Tpuxkyrauk ABC npsa-
MOKVTHHII.

3HaiiTL rpaiycHy Mipy KyTa, il AKHM NepeTHHAITLCA IpPO-
OB EeHHA BHCOT, IPOBEIEHHX 13 BEPHIHH TOCTPHX KYTIB TpPH-
KYTHHKA, AKIIO TYOHI KYT OLOro TPUKYTHHEA popieHoe 105°,
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PFo3agin 6. B3AEMHE PO3MILLEHHA MPAMWX HA MNOLWWHL TPHKYTHUEX

45. JloBeaiTh piBHICTE NPAMOKYTHHX TPHKYTHHKIB 3a KATETOM
i mesianoio, NPoOBeeHOIO 10 IHIIOro KATEeTA.

B D

OvVaoBY, HaBegeHy Ha puc. 11 (Big-
kaamn MD=AM), noseaits, mio
B NPAMOKYTHOMY TPHKYTHHKY Me-
mlaHa, TpoBeNeHA A0 TiNOTeHY3H,
JOPIBHIOE [IOJIOBMHI TriNOTEHY3H.

M

47. JosemiTh, M0 B OPAMOKYTHOMY A it
TPUKYTHHKY 3 HepiBHUMHU Karera- Puc. 11
MH OiceKTpHCA OpPAMOro KyrTa mai-
JUTBE HABMNIA KYT MIXX BHCOTOO
i MemianoI0, NpoBeJjeHHMH 3 Tiel
caMol BEPITHHH.

.
48, BuxopucToBvioum pmc. 12, mose- | H
AiTh, 10 KoaM BHcOTA i Megiana | 3
TPHKYTHHKA, OpoBeAeHi 3 ofHiel .
i i . : - |
BEPIIHHH, OLIATE KYT TPHKVT YRR B

HHKa Ha TPH PiBHI KyTH, TO Leil Puc. 12
TPHKVTHHE NPAMOKYVTHHI,

LlikaBMHKK BIg Aaigyca Tapaca

Haseu cTopiH ODpAMOKVYTHOI'O TPHKVTHHEKA DOX0AATH i3 [laBEBOI
I'penii. Kamem (Kdbetog) osnauae snpamoBuMcHEM, onyineHHi mep-
neHIuKvVIApHO+». [laBHi rpekn so0pamand DIpAMOKYTHHH TPHKVTHHK
TaK, N[00 OAHA 31 CTOpiH, AKl YTBOPHWIOTh NPAMHH KyT, Oyaa ropm-
30HTANLHOK. 1 HaszupBanu ocHoBoW. JIpyra cropona Gyaa mpamo-
BHCHOIO (BHCOTOO), 1 ToMY 11 i1 HAasHBaaH KaTeToMm. OfOudei cTOpOHH
NPAMOKYTHOIO TPHKYTHHKA, 1[0 VTBOPWOTH NPAMHA KYT, [104aIH
HazuBaTH Kareramu gume B XVII er.

Cnoso zinomenysa (Dmotsivovoa) o3HAYAE «CTOPOHY, IO CTATVE
npamuil kyre. [leil repmin sukopucropysanu me [laamon i Esxaid
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§ 24, NpAMOKYTHUIA TPUKYTHWK | ROTO BABCTMEOCT], O3HAKKM PIBHOCTI...

. Po y III-1IV er. mo H. e. IloTiMm TepMmin nepe-
(1781-1813) — dpaHuy3b- #moe Ao jgaruHcbKol moeBu (hypot€niisa),
KMl MaTeMaTuk, nikap, A gam — saBaAKH (PpAaHIY3BKOMY MAaTe-
ximik, 6oTaHix, ixtionor. MaTHKY Ppancya-Emveny de na Powy —

oo paHIy3sKOl TA IHIMHX CYYaCHHX MOB.
= 4

| i
|
[t

Vs

\ ;% .}-’ 3annuTaHHA | 3aBAaHHA BIg gigyca Tapaca
T

1. 3anwuraitre y pumrenie i BunTenbor iHozeMHOI MoBM (aHriii-
CBkKOl, (hpaHnysskoi, icnaHChKOl TOINO) Opo Te, AK 3BYYATH
i€ MOBOK OCHOBHI TepMiHH, III0 CTOCYIOTBHCA reoMeTpii: moy-
Kd, npama, naowuHa, éidpizox, Kym, mpuKymHuk, pieHobiu-
HUL MPUKYMHUK, PIBHOCTMOPOHHIL MPUKYMHUK, NPAMOKYM-
HUl MPUKYMHUK, NPAMOKYMHLK, Kéadpam Ta iami. 3pobiTs
HEBEJIHKE MOBiJOMJISHHA OO0 IINX TEPMiHIB V pi3HHX MOBax.

™

2. 3maiifnites v Mepexi lHTepHeT NigpyYHMKH 3 MATeMaTHKH N
71 KJIacy iHO3eMHOIO0 MOBOIO, AKY BH BHBUacTe. UN € 3posyMianm
ANA Bac BUKAAAeHn Tam marepian? fAxki sumuxan tpyasomi?

@ HGBTGF}EHHH Ta NIQroToBKa Ao BUBYEHHA HOBOIO MBTEpiﬁﬂ‘y‘

1. CopocriTes BHpaa.
a) 2x(x-4)-2(x-1)(x+1);  6) (2-a) -4a(2a-1).

2. o mysew irpaniok TpHHILIH IBL
poaunau. Ilepma poamna xynuaa
2 nmopocn KBHTKH H 2 auraqi,
a apyra — 3 popocai # 1 gura-
ypii, 3HaifiTE BAPTiCTE JOpPOCTIO-
ro Ta BAPTICTE HHTAYOr0 KBHTKIB
A0 LOLOI0 MY3€w, HKIn nepma
POOHHA 3AIJIATHJIA 38 KBHTKH
460 rpu, a apyra — 530 rps.
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Poagin 6. B3AEMHE POSMILLEHHA MPAMWX HA NNOLWWHL TPHKYTHHUKKW

108

So0pasiTe v cHcTeMi KOODAHMHAT TOYKH A(I;—E}, B(-1;-6)
i C(3;2). ChopmymoiiTe rinoreay npo Te, Yu HaleKaTh Ii TpH
TOYKH ofgHIA npamif. Ilepesipre cBoOI0 rimoTeay mMIAXOM CKJA-
JaHHA piBHAHHA NpaAMol, SKa NPOXOANTL Uepes ABi gani Toukn.

€ Tpu mocygmHK MicTKicTio 3 miTpm, 5 mitTpis, 8 miTpis i kKpan
a pofo1o. Sk 3a 1x gonoMorom MoxHAa HabOpaTrn v 8-iaiTpoBy 1mo-
cyaunay 4 nitpm Boagn? Boay 3 mocyamHE BHAHBATH He MOJKHA,
a MOMHA Jume HADMPATH 1 NepeaMBATH BOAY 3 OJAHIEI B OJHY.

Ilobypoyure 3a gonomorow mupkyaa xkoao pagiyea 10 em. Ilo-
dHAYTE LUeHTp KoJa, NpoBeliTh ABa Horo pajiycs H oauH jia-
MeTp. SHAHIITH HJOBKHHY KOJA Ta MIOIY KPyra, o0MeeHOTo
IOHM KOJOM.

rOTYEMOCS 10 KOHTPO/ILHOI POBOTY Ne 2
A0 PO3AINY 6

V sasdanuax 1-6 yxawime npasusviy, Ha eéawy oymxy, sid-
noaide.

Yramirts Tpiliky uncen, axi HE momxyTes 6yTH rpagycEaMH Mi-
PAMH KVTIB JeAKOro TPHKYTHHEA.

A b B L &
30, 30,120 70, 80, 30 60, 50,80 | 110,60,10 |

i

YramiTh pHcyHOK, HA AKOMY MOXN e OyTH 300paxkeHnil npaMo-
KYTHHIH TPHKYTHHK.

A B B r
A A A A
c B | ¢ B c Bl ¢ B




3

6.

Faryemocs Ao KOHTpansHOT poGoTtu Ne 2 ao posginy 6

Y NpAMOKYTHOMY TPHKVTHHKY OJHH i3 rOCTPHX KYTIB JOpiB-

e 70°. 3uailigiTes rpaagycHy Mipy iHIIOro rocTporo KyTa.

A B | B r
20° 30° 90° 110°
YramiTe HEnpasuapne TBepakeHHA.
A Cyma kyTie OyAb-AKOro rocTpPOKYTHOrO TPHKYTHUKA JI0-
pieaoe 180°.
B SOBHIITHIN KVT TPHKVTHHKA 3aBXK/AH 01BN 38 CYMiMK-
HUH 13 HUM BHYTPIIIHIE KYT TPHKYTHHKA.
B Cyma kyriB 6yabL-AKOr0o NPAMOKYTHOT0 TPDHKYTHUKA J0-
pisaioe 180°.
r SoBHIIIHIA KYT TPHKYTHHEA JOPiBHIOE CYMi ABOX BHY-
TPIIIHIX KYTIiB TPHKVTHHKA, HE CYMIKHHUX i3 HEM,
CyMma KyTiB OyIb-AKOro TYOOKYTHOTO TPDHKVTHHEA TOpiB-
a Hioe 180°,

Ha puc. 1 szobpaxkeno tpugyraax KMP.
VramiTs npaBnJIBHY PIBHICTS. M
3
Al Z1+22=/5 | T | £5+26=1,4 5
B | Z1+£3=26 | I | £6+26=/1 K/4 6 P
ey
B | /3+/4=,2 ; 2
Puc. 1

Yramites HEnpaBunasue TBepaKeHHA.

A

HAxmo karer i rimoTeHEy3a OHOTO OTPAMOKYTHOTO TPHKYT-
HHKAa BIANOBIIHO JOPiBHIOIOTE KATETY if rinoTenysai iHmoro
OPAMOKYVTHOTO TPHKVTHHKA, TO TAKlI TPHKYVTHHEH piBHI.

Hrmo karer i pEJIErJIU# rocTPpHE KVT OJJHOTO IPAMOKYT-
HOI'O TPHKYTHHEKA BIANOBIIHO JOPIBHIOOTE KATETY ¥ NIpH-
JIerJ0MY FOCTPOMY KVTY 1HIDOTO OPAMOKYTHOTO TPHEYT-
HHUKA, TO TAKI TPHKYTHHKH piBHI.
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Axoo asa rocTpi KYTH OgHOTO NPAMOKYTHOTO TPHKYT-
HHUKA BiIMOBilHO JOPiBHIOIOTE JBOM TOCTPHM KVTaMm iH-

B 3
Ioro NPAMOKYTHOIO TPHKYTHHKA, TO TAKL TPHEVTHHKH
piBHIi.
Armo xkarer i opoTHaeKHHUH rOoCTPHH KYT OJHOTO HpA-
r MOKYTHOI'0 TPHKYTHHKA BIANOBIAHO AOPIBHIOIOTE KATETY

i OIPOTHAEMKHOMY TOCTPOMY KVTY iHIIOTO OPAMOKVTHOTO
TPHMKYTHHEA, TO TAKL TPHKYTHHEH piBHI.

fAxmo aea kKaTeTH OJHOrO NPAMOKYTHOIO TPHKYTHHKA
Il | BimmoBigHO AOPIBHIOIOTH ABOM KATETAM IHOIOrO NpAMO-
KYTHOI'O TPHKYTHHKA, TO TaKi TDHKYTHHKH piBHI.

V sasdannax 7-9 zanuwime sidnoside decamrxosum dpobom
abo Hﬂﬂlyﬂﬂﬂbﬂﬂﬂ YUCAOM.

7. Y rpuryrHury STF Z£85=17°, ZF =48°, 3uaiijnite rpagycey
Mipy kyta T IBOr0o TPHKYVTHHEA.

8 Y TpHKYTHHKY OAHH iz Kyrie jnopisrioe 60°, a apyrmit Kyr
y 1,5 paay Ginemmii 3a rperiii. 3HaHAITH rpagycHY Mipy Haii-
MEMLUO20 KYTA LOT0 TPHKYTHHKA.

9. ¥V rpuryrauxky ABC soeHimHii KyT npu BepmunHi A gopiBHioe
110°, a sayTpimuiil Kyr B v 4 pasn Ginesmuii 3a BEYTpiNIHIHN
KyT C. 3EARAITE TPAAYVCHY MIpY HAUliAbwoz0 KYTA OBOTO TPH-
KYTHHEKA.

3aaedanna 10—-14 poze'axime i3 NOGHUM NOACHEHHAM.

10. Ha puc. 2 npami a i b € napanensauMu, 3 d-
a npaMmi ¢ 1 d — ciugumu. Bigomo, mo ":X
Z1=110°, £2=50°. 3maiigiTe rpagvcHy b
Mipy KyTa 3. ; / %

11. Touka M(-2;1) € sBepmmHO0 upHA- / 1 & ‘
MOTO KyTa piBHODIYHOrO OPAMOKYTHOIO Puc. 2

TpukyTHHKa KMP, karetH  AKoOro
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14,

3appadys nigauweHo] CRnapHoCT

A0piBHIOIOTE 4. SHAHAITE MOMKJIMBI KOODAHMHATH IHIINX JABOX
BEPIIMH HLOrO TPHKVTHHKa, AKMOI0 Bigomo, uio obuaei koop-
JUHATH IINX BEPIIHH € IMiTHMH YHCIAMH.

Ha puc. 3 AB=CD; BC=AD=20 cwm; B K
BC||AD; AK — bGicexTpuca xyra BAD; |
|

-
BK : KC="7:3. 3uaiijiTe nepuMerp 40TH-
pHKVTHHEA ABCD,

D

HoeegiTe, mpo cyMa rpajgycHEEx mip 3o0B- |A
HIOTHIX KYTIB TPHKVTHHKA, BIATHX IO Of-
HOMY NpH KoHill ifforo BepmmuHi, Jopie-
Hioe 360°.

Tpukyrank KLP — pisaobGiuanmit 3 ocrosowo KP; LM — Gi-
cexkTpuca TpuKyrHHKAa. [loBexiTts, mio Bimcrani Bim Toukm M
o Giuaux cropid TpukytEuka KLP piexi.

_Fm::, 3

3ABAAHHSA NIABULILEHOT CKAAAHOCTI

BicexTpuca pipHOGIiUHOrO TPHKYTHHEKA, NPOBEeJeHA 3 BepPIIHHH
KYTA TIPH OCHOBi, JOPiBHIOE OCHOBI IBOTO TPHKYTHHKA. JHAH-
AITH rpajiycHl MipH KYTIB TPHKYTHHKA.

BicexTpucn KyriB npH ocHOBLI AC pipHobGiYHOrO TPHKVTHH-
ka ABC nepernnHawoThea B Touni O; £ AOC=150°. Buaiigits
rpajiycHi MipH KVTiE TPHKYTHHEKA.

Y rtpurytaury ABC memniana BM popisrioe Biapisky AM;
£BMC =24°, 3uaiigiTe rpagycay mipy Kyra A.

Y TpuryrHEKy ABC: £ZA=60°, ZAC=T70°; Bucorn AK i CM
TPHKYTHHKA HepeTHHAaKThRCH B Tounl H. 3Haiigits rpagycay
mipy kyra MHK.

Jd'AcyuTe, Mg AKHAM KYTOM NepeTHHAKTHCA OpAMi, HI0 Mic-
TATL GiCeKTPHCH TOCTPHX KVYTIiB NPAMOKYTHOIO TPHKYTHHKA.

SHAHIITE TOCTPl KVTH NPAMOKVTHOIO TPHKYTHHKA, AKOI0 Oi-
CEKTPHCH ABOX iforo KyTtiB nepermnawTbheda nig xkyrom 70°,
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4

10.

14.
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Y rtpueyrHEKy ABC bicekTpuca BK i1 Bucora AH neperunna-
wTeca B Touni 0. 'pagycuaa mipa kyra AOB pagiui Ginsina 3a

rpaaycay Mipy kyra ABC. 3uaigits rpagyvceEy Mipy kyta ABC.
Ha ocrori AC pisrobiusOro rpukyranka ABC Baamm Toury D,

i Buasunoca, uo AD=BD, DC=BC. 3naigits rpagycHi Mipnu
kyTie TpukyTHuKa ABC.

HoeeaiTs, 1m0 KOAH OAMH i3 30BHIMIHIX KYTIB TPHKYTHHKA
BABIUl Ginpmuil 38 KYT TPHKYTHHKA, He CYMIXKHHWII i3 HEM,
TO TPHEYTHHEK piBHOOIYHHI.

Ha rinorenysi AB npamokyrHOro TpukyrEuka ABC nosma-
ypnan Ttaky Toudky M, mo AM = AC. Bigpisok CD — sBuco-
Ta TpHKYTHHKA. loBemgiTh, mo npomiae CM — OGicexTpHca
Kyra BCD.,

Ha rimorenysi AB npamokyraoro TpukyvTHEEa ABC nosnaun-
an toukn M i K tax, mo BM = BC, AK = AC. 3uaiigiTs rpa-
avcay mipy kyvra MCK.

V rpurkyrauxky KLM nposeaeno me-
miany LN. JlopeaiTs, o BHCOTH TpH-
kvraukis LMN i KLN, nposegesi
eignoeigwo 3 sepmmue M 1 K, pismni.

Ha wokniit i3 GiuauX cTOpiH piBHO-
OiuHOTO TPHKVTHHKA 30BHI mobyao- B MC
BAHO PpIiBHOCTOPOHHIH TPHKYTHHK | ) Puec. 1
(puc. 1). Hoseairs, mo Bigpiskn, aki
COOJYVYAIOTE CEepeaiHHY OCHOBH piB-

HODIYHOrO TPHKYTHHMKA H BeplmnHM | 8
pPiBHOCTOpPOHHIX TPHKVTHHKIB, mo |
S v | E
BiAMiHHI BiJl BEPIIHMH JAHOTO TPHEYT | &
HHEKa, € piBEEMH Mix cobolo.
Tpuxkyraukn ABC 1 DEF Ha
: . . A D €

pHc. 2 piBHOcTOpOoHHIL. [loBegiTs, mo Puc. 2

AD = BE=CF, 25




a triangle

1-:-ghp§§f|enbnl (nepnenaukynapwi) npami
Mepnenpukynap — perpendicular
MNoxuna — inclined line

O3naxa napanenstocti npamux — condition of parallelism of lines
Eepmmia (cTopoHa, KyT) TpUKyTHUMKa — vertex (side, angle) of a triangle
MepiaHa {ﬁicempuca, BucoTa) TpMKyTHUKa — median (bisector, altitude) of

PieHoGiuHmn TpuKyTHMK — an isosceles triangle

PiBHOCTOPOHHIIt TPUKYTHUK — equilateral triangle

NPAMOKYTHUIA TPUKYTHUK — right ﬂﬁ"{ﬂ!

C

— parallel (perpendicular) lines

O3Haka piBHOCTI TpuKyTHUKIE — condition of equality of triangles

_Ia_l_b |




-@WMIWWMHMM)

£2 i £6 — signogigHi
Z4 | £6 — sHyTpiwWHi

P Pi3HOCTOPOHHI I
’ ~ 3mﬂuﬂul 1) £4=46
Z1 i £7 — 308BHiwWHI 2) ;4..+.z.5=1m°
& i 3) £2= 26
| Pi3HOCTOPOHHI {j' =y
Z1 i £8 — 30BHIiwWHI . élﬁﬁ*l‘ﬁuﬁ
OfJHOCTOPOHHI ) £1+/8=18
( o Tomymimka )
¥ ¥ "
= B
M L
A % c
Mediana Bucoma Sissistinin
LB+/C=180°










PO3/IN 7.

CHAPTERT.

KONo CIRCLE
TA KPYT AND DISK

§ 25.

=
1

e

Kono, Kpyr Ta ix 4yacTvHW. [loBXMHM KONa
Ta gyru Kona. reoMeTpuyHe MiCcLe TOHOK

Kono, kpyr Ta ix yactuHu. [lOBXMHM KOMa Ta gyru Kona

Teranko, nam’ Araem, Koiaw mu OyaM Ha excKypeil B saMEy
IMananor y MykaueBomMy, TO 3BepHYJIH YBAry Ha KPHHHIID
nsoro samry? [i rambuna carae 85 merpis! Bpoaymino, mo
npubanaHo taxkol caMol AOBKHHHM Mae OyTH il MOTy3Ka, KOO
3BigTH BHTATAMH Boayv. Ilpore MeHl He Jae cOOKOI TaKe 3amH-
TAHHA: CKUIBKH pasiB I8 MOTY3KA 0DBMBAETHCHA HABKOJO KOJO-
o nurisgpuusoi dopMu, 10 AKol BoHA NpHKpiniaeHa?

" Ilikase sanutanaal Ilnringp yaarani ¢girypa nikasa: 3 ogHOrO

BGOKY MOAMBHINCA — KPYT, a 3 iHmoro — npaMokytank. Kpyr,

= 117
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HA AKHAH (PAKTHYHO HAMOTYETBCHA MOTY3Ka A BUTATYBAHHA
Boau, obmexxkennii konom. IlorpiGHo 3HaAliTH HOBMKHHY LBOIO
KOJIA TA TDOAIMMTH JOBXHHY MOTY3KH HA MJOBXHHY KOJIA —
TAK 1 gicTaHem mMIyKaHy KiaskicTs obeprie. Mu BunaIM Koauce
hopMyIY JOBHHHN K0Ja, ane A Bie i1 He nmam’araw. 3anuTai-
MO Vv BunTeris!

3BHuaHo, TeTAHKo, 000B'A3KOBO PO BCEe HATAJAEMO.

. Kono — ue MHOXWHa BCIX TUX TOYOK NAOWMWHMK, WO PiBHO-
: BiananeHi Bif AaHO! TOYKK.

I[Ipn npoMy AaHY TOYKY HASHBAKOTHE UEHTPOM KOMA, a BIAPI3OK,
10 CHOJYYAE HeHTp KoJja 3 OyAL-AK0W TOYKOKW HA KoJi, Hasu-
BAKOTE Pafiycom Kona.

Hanpuknan, sa puc. 25.1 sobpaskeno koo
iz nearpoM y Touui O i pagiyvcom OM,
OOBNKHUHA AKOro gopisaie K. ¥Yci Toukn M
0BOr0 KOJIA poasTalloBaHi Bij iloro nesTpa -
Ha BigcraHi R. Iami Toukm nioompHE, O10
H:E pnaTlamnBaHi BiJl HEeHTpPa KOoJa Ha 1N Puc. 25.1
BificTaHi, KONy He HAJIEMHATH. =
SayvBAXKHMMO, HI0 iHOAL pagiycoM TAKOMK HAZHBAIOTE HEe JIMIIE
cam Bigpiszoxk OM, a i iforo porxuny. ToGro, AKIIO JOBXKHHA
pagivca OM popiBHIOE, HANPHKJIAK, D CM, TO MOMHA CKA3aTH,
0 pajivc KoJja AOpiBHIOE D cM, 1 3anucati: K=5 cm.

& & & & 8 & & & & & F & 8 F 8 F & 8 F 8 8 & @ & 8B F &8 & F 8 @ 8 8 F 8 ®F @ 8 &8

Kpyr — Ue MHOXMWHa BCiX TUX TOYOK NMNOWWHKW, AKI po3Ta-
@.’- WoBaHi Big AaHOl TOYKKW Ha BigcTadi, He binbwin 3a panHy
) BiAcTaHb.

ITpn npoMy gaHy TOYKY HASHBAIOTHL UEHTPOM Kpyra, a Ja”Hy Bij-
CTAHER — pPafglycom Kpyra.
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Hanpurnaag, sa puc. 25.1 kono i3 mesrpom v touni O i pagui-
ycom OM BuaHauae Taxkoxk i Kpyr i3 TuM caMmumM neHTpoM i pa-
AlVCOM.

3rifjHo 3 o3HauYeHHAM Kpyra Bci ioro S

TOUKH JexaTk abo Ha Koai 3 Tum ca-
MHM HeHTpOoM 1 pagiycom, abo BcepeanHi
nsoro xKonaa. Iificao, aknio X — nosias-
HA TOYKA Kpyra paxivca R, To 3a o3Ha-
yenaaM abo OX = R (Touka jgexuTh HA
Koni), abo OX <R (pme. 25.2) (rouka
JexuTh yeepeamHi woma). Tomy imomi
FOBOPATH, LU0 KPYyz — W€ HacmuHa niao-
WUHU, 00MENCHA KOJOM.

Puc. 25.2

Biapiaok, mio cnoaysae ABl AaHlI TOYKH KOJa, HA3HBAKOTE XOp-
now kona. fAxmo xopaa npoxoANThL Yepe3 LeHTp Koxa, To 1i Ha-
3HBAIOTH [iamMeTpoM Kona.

Hanpukaag, nwa puc. 25.3 sofpameno ‘

KOoJ0 iz meETpom y Toumi O, iforo xop-

A
ny AB i giametrp CD. [osxuny giamer- C ‘m D

pa KOJA YACTO NMOIHAYAIOTE OYKBOW d. "
OckinbKH 3a oO3HAYEeHHAM Koma OC=
=0D =R, To doswuna diamempa xoaa: B ‘
Puc. 25.3
d=2R

k=

HomMoBHMOCH TAKOMK HAsHBaATH xopdow 1 diamempom kpyza Bim-
noBiiHO XopAay i miamerp koaa, axe odMexye neit Kpyr.

- & & @& @ @ & @& @ & @& & 8 B B & B B @8 @B @& & @ B B @ & @B @8 @B @ & & @& B @& @ & a8

Byas-aki gBi maHi TouKH Koaa po3dHBaOTH HOro HA ABI YacTH-
HH, KOMKHY 3 AKHMX HasuBawTbk Ayrow, Ilari TouKH HasHMBAWOTH
kKiHuAMKW gyrn. ByzemMo BBakaTH, 0 BOHH TAKOX HAJEXKATh

Avai.
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Hanpuknan, sa puc. 25.4 cuHiM i 9epso-

HHUM KOJALOpaMH BHALTeHo A8l ayru 3 Kinna- 4

vMHu B Toukax A i B. lllob me nayrata ayru,

poarnaaanTs naocki Kyte 1 1 2 3 Bepmn- 0
HOI0 B meHTpl O Komda — UeHTpanbHi KyTW.

I'osopaTe, Hi0 Ayra CHHBOTO KOJILOPY Bif- B ‘
NOBijlae neHTpansHoMy KyTy 1, a ayra uep- Puc. 25.4

BOHOT'O KOJBLOPY — HOEeHTPAILHOMY KyTy 2. —

Henrpaneni kytn 1 i 2 inoal HaAIWBAKOTE [AONOBHANLHWUMK NNO-
ckmmm kytami. Cyma Ix rpagycERx Mip gopismoe 360°.

JeransHinme npo cyMmy rpajgycHux mMip

. oo
JONOBHANBHHX KVTIB: @2 .g:_, -
https://rnk.com.ua/106109 E*hl

YactuHy Kpyra, obmexxeHy ABOMa pagiycamu i gyrolo, Hasu-
BalOTh CERTOPODM.

Spo3yMiso, mo mcaa nodbyaoBH ABOX pPaAlvciB YTBOPHOIOTHCH
ABA CEKTOPH, #AKi BIANOBIAIOTE PI3HUM JOINOBHAJBHHM IJIOC-
KHM KYTaM.

. YactuHy kpyra, obmemeHy xoppow i Ayrol, HasWBawTb
: CEMMEHTOM.

. A B
Jana xopga AiANTE KPYr Ha JBa cerMes-
™i. Hanpuknan, ma puc. 25.5 zobpaxeHO
xopay AB, AKa mogiaHaa Kpyr HA CEerMeH-
TH, 3adapboBaHi cHHiM 1 MOBTHM KOJILO-
paMf. ' Pue. 25.5
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llllllllllllllllllllllllllllllllllllllll

Y Bpasua Joan moMivan#, U0 BigHOmeHHA goBEuHN C byab-AKo-

ro KoJja [0 JOBHHHH iforo giamerpa d € CTANO BeJIHYHHOWD,

C - aE
ToGro — = const. 1[10 KoEcTanTY TpagMNiiiHO NO3HAYAIOTE OVK-
BOIW T, TODTO E= n. Hunmi Bigomo, mo m=3,14.

Iz nmopanoi pisHOCTI BM3HAYAETHCA AOBKHHA Koaa: (C=nud .-

Vpaxosyioun, mo d=2R, e R — pagiye Koaa, 0fepm uMo
HANOLILII BimoMy HHHI gopMyay doswmuHu Koaa:

|7 € =2nR

Haopurxnaa, akmo pagiyve koaa R=5 cM, To AOBMRHHA KOJa
C=2r-5=10n=31,4 cm.

Ouesngno, mo 360 nenrpansEuX KyTie rpagycHol mipm 1°
po3buBaTe yee Koao Ha 360 gyr omEaxoBol goB:xKHHH. Tomy
AOBMHHA JVIH KOJIA NPAMO NponopuiiiHa rpajaychHiin mipi
(1 OeHTpalkHOro Kyra, AakHil 11 Buanauae. Orxe:

Lllo6 3HaTH foBxuHY AYyrK Kona, NnoTpibHo:

«  [i3HaTUCA, AKY 4acTMHY rpaflycHa mipa (o UEeHTpanbHOro KyTa
CTaHOBWUTL Big 360°;

«  3HaWTW L0 YaCTVWHY Bifl AOBXWHW BCbOro Kona.

Ismmmu caoBamu, dosxcuny dysu [, 1m0 BigmDoBiAAaEe KyTY
B (0 rpajaycie, Koma pagivca R obumnecnoiors 3a GopmMyJion:

I, =2nR-——
360°
120°
Hanpuxnan, akmo oo=120°, a R=12 em, 1o [, =2x-12- 50" =

=8n cM.
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leoMmeTpuyHe Micue TOYOK

----------------------------------------

Br Bxe 3HaeTe, [0 MOHATTA MHOMUHU € OJHHM i3 OCHOBHHX
HEOIHAYYBAHUX nowams v MaTemaTtuni. TpaguiiiHO MHOMKHHH
sadawme abo muasaxoMm nepenidenHs Bcix 11 enemenTtis, abo 3a
AOIIOMOT0I0 XdpadKmepucmuinol eaacmusocmi — BIACTHBOCTI,
AKY MAKOTH VC1 €IEeMEeHTH Iliel MHOXHHH.

Ty camy MHOMHHY MOMHA 3ajaTH pisaumu cnocobamm. Ha-
NpHKIAL, MHOMKHAY A = {MoHEeAlT0K, BIBTOPOK, Cepena, YeTBep,
n’aTHung, cybora, HeflIA}, 3ajjlaHy HepeikoM ycix eneMeHTiB,
MOXKHA 3AJATH H XapaKTePHCTHYHOK BIACTHBICTIO: A — MHO-
MMMHA HA3B VCIX AHIB THXKHA VEPAlHCBKOK MOBOI.

: MHOXWUHY TOYOK NNOLWMHK, 3aflaHy XapaKTePUCTUUYHOI BNacTMBi-

Wi e }

: CTIO, TPAAWMUWIMHO Ha3WBaKTb FeoMeTpUYHUM Micuem Todok ([TMT)
* NNOLWWHA,

Hanpurnan, kono mosaa eaxkaty 'MT nromman, ocKiaskn
BCl HOro TOYKH MAalOThH OHAKOBY BJIACTHBICTE — BOHHM poaTa-
IOBAHI HA OQHAKOBIH BigcTaHl Bif AaHol ToukH (meHTpa KoJa).
3poayMino, mo iHmi TOYKH IIOLMIMHHM, AKI He 3aJ0BOJALHAITD
0 BJIACTHBICTL, He Haae:xkarsb ganomy I'MT (kony).

Icayiors 1 iHmi I'MT nnommpean. dAxmo Ba naonpmHl 3agaHO
[IICK, To xapakTepMcTHYHY BJIACTHBICTL 3PYYHO 3ajJaBaTH 3a
pomoMorow yakmnii i pieeane,

Hanpurnan, rpadir ¢yaxnii y={f(x) — me TMT nnomunn,
KOOPJAMHATH AKHX MAaTh BHIJIHJ (I;f[x}]. [Ipama wa nio-
el Takox € 'MT naommen, KoopauaaTH {I; y] AKHUX 3a10-
BONILHAIOTH piBHAHHEA ax+by+c=0, ae a, b, ¢ — peaki unciua,
npa4YoMy a i b ogHOUYACHO He NOPIBHIOKOTH HYJIO.
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/ Y3arani, wob Ha3BaTU NeBHY MHOXWHY TOYOK nnowwHu TMT nno-
LK1HKW, AKe 3Faf4ETbCA AeAKDK XapakTepWuCTUYHOK BnaCTHBifﬂﬂ,
noTpibHo AoBeCcTU Taki ABa TEBEpPAXEHHA:
* KOXHa TOYKa OQaHOI MHOXWHW MaE U XapakTepuCTUYHY Bnac-
TUBICTB;
»  yci TOYKK, WO MAKOTE L0 XapakTepucTUYHy BRacTMBICTb, Hane-
XaTh AaHin MHOMXMWHI.

O @ @ B @ B B 8 & @& B & & B @ B 8 8B B & B B 8 B & @& & & B @& & & 8 B 8 B 8 &8

Hapepemo npurnagu aeox saxaumeuXx 'MT onompman.

TEOPEMA (npo TMT nnowwHw, piBHOBIgAaneHux Big KiHUiB
Bigpizka).

= TMT nnowwmHw, pisHoBigaanennx Big KiHUiB gaHoro Bigpiska,
€ CepeMHHUA NeprneHauKynap Ao Uboro Bigpiska.

Copasai, 3a BAACTHBICTIO CEPEIHHHONO HepNeHANKYIAPa A0 AAHO-
ro Bigpiaka kKoHa iloro Touka piBHOBiamaneHa Bijg kiHmiB nsoro
pigpiska. Iloxamemo, oo Oyae-AKa TOYKa, 0 PIiBHOBIAJaleHa Bijf
KIHIIB JAHOrO BIAPI3KA, HAJEMHTh CEPeJHHHOMY NepneHuKyIapy,
NpOBEIeHOMY 10 NLOTO BiApizka.

Hexanm uma puc. 25.6 AB — panuil Biapisok, QU
a Touxka X — pisHoeigganena Bix iloro KiHnis, | ¥
TobTr0 AX =BX. (Axmo X manexwurs Bigpiz- |
Ky AB, T0o BOHA € HOro cepejnHOI0, a OT3Ke, HA- |

JNeXUTh 1 cepeIHHHOMY MepHeHIHKYIAPY.) i Y
Hexai Touxka X He HanexuTs Biapisxy AB. A H B
Topi Tpukyrank AXB — pisHobBiunnil 3 ocHo- Puc. 25.6

Bow AB. [Iposegemo sucory X H mo ocmosu AB.

3a BnactusicTio pisnobiunoro tpukyranka X H Takox e i megianoio,
Tobro AH = HB i Ttouka H — cepeauna AB. Orxe, XH — cepeaun-

HHH NepneHgHKVIAp, o H moTpibHOo OyI0 gosecTw.
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TEOPEMA (npo TMT nnowwHK, pisHOBIAAaNeHWX Bifl CTOPIH KyTa).

FMT nnowmHn, piBHOBIgAaneHNX Big cTOpiH KyTa, € DiceKTpu-
€a uboro Kyra.

N —

i ._J

Oapasy sayBasKnMo, IO BIACTAHHIO Big TOYKH A0 nmpoMmeHA (cTo-
POHHM KYyTa) NPHPOAHO BBAMATH BilcTaHb Bij miel TOYKH A0 NpaMoi,
0 MiCTHTH HeH DpoMiHBL, TODTO NOBKHHY INepHeHAHKYIApa, OpOBe-
JIEHOTO 3 JlaHOl TOYKH /10 JaHOl npaMoil, Ja yMosu, wo OCHO84 Ubo-
20 nepnendukyaapa Haaexums npomeni. e —
0O3HAYAE, 30KpeMa, mo &ci Toukn nsoro 'MT C
MicTaThes Jguwe B nuockoMmy KyTi, rpaaycua P
Mipa axoro He nepesnmye 180°,

Hexait ma puc. 25.7 sobpaxkeno peaxnii M
KyT ABC i jfioro Gicextpuca BM. Touka M —

AoBinbHA Touka 1iel Gicekrpucu, MK | AB, B K A
MP | BC. [Ina pnoeepenHsA TeopeMH noTpibHO Puc. 25.7
HDOKA34TH, II0:

* BigcraHi B KOMHOI ToukH OiceKTpHCcH KyTa 0 HOro CTOpiH

onaaxosi, Tobro MK = MP:

+ AKIO AnA geAkol Touk® M naommHEH BHKOHYETBCA PIBHICTH

MK = MP, 1o Trouka M nanemxutb Dicextpuci kyra ABC.

HoBepenua 060X NMX TBEPKeHb: %_;5@
> B

https://rnk.com.ua/106110

:‘ ;;'F',-"-f:"-., MNepesipTe cebe!

1. [aiite ozHaueHHA: a) Koma; 0) Kpyra; B) meETpa o pagiyvca
KOJAa TA KPyra; r') XopjAM KoJa Ta Kpyra; i) glaMerpa KoJa Ta
kpyra. Yu mMo)KHaA BBa)KaTH, M0 AiaMeTp — e XopAa Halbins-

miol JOB¥HHHHT
2. ¥ uvomy BigmiasicTs Mix KomomM i kpyrom?
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IloacHiTs, M0 HasHBaOTE AVrow Koaa. CKinsKH AVr BH3HAYA-
0Ts 4Bl 3agadi ToukH xKona? Slkum umHOM He nayratH Ayru?

[losicuiTe, H0 HA3UBAKTL CcexkTOpoM i cermedToM. CKiabkm
CeKTOPIE BU3HAYAKOTHL [BA pajliycH, nposBeleHi i3 nenrpa xona?
Crinekn cermenTiB BH3HA4YAe Ovab-Axka xopaa? HAxum umaOM
ix He nayraru?

Hagpegite npukaagn I'MT nanomman. fki reepasxenns norpib-
HO OJ0BECTH, ]I[l{.'lﬁ YVCTaHOBHTH, YH € JédAHKa MHOEHHA TOYOK
maomAHEr 'MT oromman?

ChopmymawiiTe Teopemy npo 'MT nnommen, pisHOBiAZaIeHNX
BiJl HiHIIIB AaHOTO BiApisKa.

ChopmymoiiTe Teopemy npo 'MT nnommen, piBHOBIAZATIEHHX
BiJI CTOPIH JaHOrO KYTAa,

@ TpeHaXkepHun 3an

N
2,

Mo4aTKoBWIA piBEHb

Ha puc. 1 300paeno KoJo i3 MeHTPOM ¥V TOYIL O". VramiTs:
a) yci pagiyen; 6) yei giamerpn; B) yei xopam.

Ha pnc. 2 sobpaxkeno Koo ia uertpom y touri 0. YramirTs:
a) yei pagiyen; 6) vei giamerpu; B) yei xopau.

Pue. 1

* Tyr i gani Toura O HAa pPHCYHKAX NO3HAYAC IIEHTP KoJa, AKIO He 3a3HAYEHO iHIIe.
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Poapin 7. KONO TA KPYT

Ilobyayitre xKono pamivea 3 cm. ¥ Koal moaHadre IeHTp —
rouky O, npoeeaits pagive OA ta xopay MN.

[lo6yavitre Komo paagivea 2 cm. ¥ Koai nmosHadTe HeHTP —
Touky O, mposeaite giamerp CD i xopay AB.

nNo3HavYeHOo:

HAxum xoapopom Ha puc. 3 ‘
a) cexrop; O) cermeHT.

Axum Koawopom Ha pHc. 4
MO3HAYEHO:

a) cekTop; O) cermenT.

Puc. 3 ‘ Puc. 4

SHaAUAITE pajiye Koja, AKII0 HOro glaMeTrp JOpPiIBHIOE:
a) 2 cm; 6) T em; B) 10 em; ) 21 cm.

SHaAHZITE JlaMeTp KoJga, AKINO Horo pagiyvce JOpiBHIOE:
a) 4 cm; G) 5 eM; B) 8 em; 1) 15,5 em.

Ha puc. 5" 300paxeH0 KOJ0 B ABa pajiycH,
o yTeopowThk maocki kyru 1 i 2. Bigo-
Mo, mo £1=148° 3uaiaites rpagycay Mipy
KyTa 2.

Ha pmec. 5 zo0pasxenHo Kolo #H aBa paaiyvcH, Puc. 5
110 YTBOPHIOTH maocki kytu 1 1 2. Bigomo,
mo Z2=235°. 3mailifiTe rpagycHyY Mipy
KyTa 1.

Ha pme. 6 sofpameno kpyr i3 meHTpoM
A(2;-3) i pagiycom R=3. Banuuits Koop-
JAWHATH TPLOX TOYOK, AKi HANEXKATL KPYIY.
Ha pmc. 6 zo0GpaseHO KpVr 13 IeHTpOM
A(2; -3) i pagiycom R=3. 3anumirte KO-
OpAMHATH TpPphoX Touokr, Akl HE manemars Puc. 6 ;
KEpyTy. e

* Haraayemo, oo B IbOMY H AHANOTIYHHX BHIIAAKAX MOoJAHL PHCYHEH € CXEMATHY-
HHMH.
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70} CepeaHin piBeHb

13:

14.

15.

2f;

18.

19.

20.

1

Hano rpyr, oOMexxeHHH KoOJOM i3 meHTpoM Vv Toumi O Ta
R=3 cm. 3'acyiiTe, M HANEKHTE LLOMY KpPyry Touka A,
akmo: a) OA=1 cm; 6) OA=2 cm; B) OA=3 cMm; 1) OA=4 cwm.

Hano kpyr, obMexxeHuil kKosom iz mearpom y Touni O Ta

R=5 cm. 3’'AcyHTe, YN HAJEXKHTH IIBOMY KPVry Touka A,
Aamo: a) OA =7 em;6) OA =6 cm;B) OA =5 em;1r) OA =0,5 cm.

Ilobyayiare Koao i3 neaTpoM v Touni O Ta R=3 cm. [lna mso-
ro koja nobyayiire: a) xopay AB; 0) agiamerp CD, napanens-
HHil xopai AB; B) pagive OM, akui He mepeTuHae Xopay AB.

IMoGynyitTe kono i3 mearpom y Touni O ta R=2 cm. [na nsoro

Koaa nobyayiaTe: a) xopay MN; 6) giamerp BD, nepnesguky-
napHuit go xopan MN; B) pagive OA, napanensanit xopai MN.

SuaiigiTeh pajiyc Koia, #KNO #Oro jgiamMerp A0piBHIOE:
a) 10,2 cm; 6) 7,5 cm; B) x em; ) [.1:+4,5] CM.

3HalifiTes pgiamerp Koja, gxkmo Horo pagiyc JopiBHIOE:
a) 0,25 cm; 6) 4,3 cm; B) y em; 1) (y+1,5) cm.

B oaniit IIJICK nobyayiiTe komno iz ueaTpom y Touni A(2;1)
i pagiyca R =3 Ta xomo i3 nearpom y toumi B(-1;-2) i pagi-
yea R =4, 3a pucyHKOM BH3HAYTE, UM NePeTHHAIOTHCA I Koja.

B oaniit IIJICK nobyayiire kono is nenrpom y rouni A(-3;2)
i pagiyca R=2 rta Koo i3 nesrpom y Ttouni B(4;-3) i paxgiyca
R=5. 3a pucyHKOM BH3HAuUTe, 4i [EPEeTHHAIOTHCH IIi KoJa.

Ha pnec. 7 300pameno Koqo Ta ABa pagivcH, | -
mo yreopwioTs nnocki kyru 11 2. Bigomo,
mo Z1 ma 26° menmmui, Hix 2. 3HARAITH
rpagycHi mipu kytie 1 1 2.

Ha puc. 7 3o0pameno Koao Ta ABa pagiycH,
o yreopooTs nuocki kyra 1 i 2. Bigomo, | Puc. 7
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29,

mo 2 na 34° Oinsmmii, #Hixk 1. 3HaiiaiTes rpagyceHi Mipn
Kyrtie 11 2.

3HalgiTE JOBMHHEY KOJa, pajive AKOro JopieHioe 2 cM.

SHaHOITE pagive Koja, AKIO0 JOBMHHA IILOTO KOJAa JTOPiBHIOE
14m cmM.

SHalgiTe J0OBXHHY KoJia, giaMeTp skoro jgopisHioe 6 cm.

3HalgiTL giaMeTp KoJa, SKI0 JOBMKHHA [LOr0 KOJa A0piBHIOE
187 cm.

SHAHAITh JOBXHHEY AyrH [, kona paxiyca 18 em, axmo ayra [,
eBianoeigae kyry B 60 rpagycis.

SHaiigits gosxuny ayru [, kona paaiyea 16 cm, axmo ayra [,
Bianosinae kyry B 90 rpanvcis.

Teraaka Xoue 3UIATH CIOIAHAIKD AOBXKH-
How 40 ecm. [na nworo BoHa spobHia
CXeMV BHKpIHKH V¥V BHITAAL ABOX Kina '
(auB. pue. 8), ge AoBHHA BHYTPIMIHbLO- g
ro kKonaa fgopieHwe obxeary 11 Tamii.

3HaAHOITh DOBKHHH pagivciB Kia, AKIIO

obxear tanil Terauxun popieawe 63 cm. Puc. 8
Beaykatite, mo n=3,14., Bigoosias ——
OKPYIJIITE A0 HIJINX.

Jnsa BUTOTOBIEHHA pI3JIBAHOTO KOCTIO-
ma Ilerpuk BUKOpHCTAB NPAMOKYTHHH
IIIMATOK THKAHWMHH, B #AKoMy 3pobnB
Kpyramii oreip pagiyea 17 cm (gus. e
puac. 9). Orip Ilerpuk nnanye obmuTH
erpiukow. 3HaiigiTe goBxHHY norpibHOI

crpiuku. Beama#ite, mo n=3,14. Big- ‘
NOBiAb OKPYIIITHE A0 IiIHNX. Puc. 9
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33.

34,

35.

36.

37.

38.

39.
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[1lo6 BuroroBuTH EBiTKY, Codillka mMae BHpizaTH 3 KOJIBODO-
BOI'O ApKYyIlla nanepy Kpyr pajgiyca 5 cm. Yu amoxxe BoHa ne
apobuTH, Akow posMip apryvma 10 cm x 7 em? Bignosigs mo-
ACHITH.

Yuri #1 yuenuni 7 Kiacy BHPIIIHIH PO3MICTHTH HA CTeHI
emOnemy ceoel mronu. EmGnema mae dopmy kpyra, obmesne-
HOTO KOJOM AoBxHHOW 62,8 cm. UH 3MOMVTE BOHH e 3po-
OUTH, AKIO HA CTEHJL BIAIBHUM € Micue npamMoxyTHol dopMmu
poamipom 17 em x 20 ecm? Bignosiaes nmosacHiTh.

[JocTaTHiid piBeHb

HoeegiTs: 6yab-AKHHA NpoMiHb, 10 BHXOAHTH 13 HeHTpa KoJa,
NepeTHHAE KONO TiNBKH B OGHIN TOWI.

HoeegitTe: 6yabp-Aka mpAMa, M0 TPOXOAUTH Yepe3 MeHTp KoJja,
NepeTHHAE KOJIO TUIBKH B JBOX TOYKAX.

Iz Toukn gamoro Kosa nposegeHo giamMeTrp i Xxopay, AKa AOpiBs-
HIOE pajiycey. 3HalifiTe KyT Mixk aiamerpoM i xoppoio.

Iz Toukm gaHOTO KOJMIA MPOBEAEHO ABI XO0paw, AKI JOPiBHIOWTH
pagiyvey. 3HaiaiTe KYyT MM HUMH ABOMA XOpAAMH.

Ha pwme. 10 Touka O — mnenrtp Koua,

ZBCO =20°. 3maiifiTe rpagycHy Mipy : B
Kyra AOC, |

Ha puc. 10 touka O — meHTp Koia,

ZAOC =50, 3nangite rpagycHy wipy :

kyta ABC. C :
Xopaa neperunae jgiamerp KoJa mig Ky- | A l
Tom 30° 1 gianuTe HOro HA YACTHHH IOB- _PHG- 10 '

smunaMt 8 em i 12 em. 3nanaiTe Bigcranb
Bij menTpa Koaa go miel xopau (robro go
npAMOoil, 0 MICTHTE IO XOpPAY).
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.
40.

41.

42.

43.

45.

46.

Xo0pAa Kona pajiyca 8 cM nepeTHHAE QlaMeTp KoJa M KyToMm
30°. Bigcrane Bijg nenTpa Kona go niel xopau — 3 cm. 3Hal-
JiTh AOBKHHH YACTHH, HA AKI XopAa ILIHTH JiaMeTp.

Bigpiaku KM i FE — piamerpn xkona. [loeegite, mo ME || KF.

Bigpiakr AB i CD — giamerpH koaa. [oBenits piBHiCTE Bia-
pisrie: AC=BD.

Ilo6yayiite Tpr Kona gosinbHHX paaiycis R;, Rs, R;. 3a no-
noMorox HUTKH BuMipaiire posxuunC;, C,, C; nux kin.
Ins KOMXHOrO KoJa 3HAHAITH BiJHOINEHHA HON0 MOBM¥HHH 0
JAOBKUHHM iforo gaiamerpa (peayabTaT OKpyriaiTe Ao coTux). 3a-
MNOBHITE TADAMIO Ta NpOoAHANI3VIITE pe3yiIbLTATH, 3anHcaHi
B OCTAHHBOMY CTOBOYHKY. AKi BHCHOBKH MOKHa 3pobuTH?

Cl -

CE =

Cﬂ-
Ry= dy = Cy= Fh

Ilo6yaviire aBa poBineHRX Koaa. IlpoBexmiTs gna Kin BEMIpIO-
BAHHA TA PO3paxvHKH, aHAjNoriuni BuMoram sasganaa Né 43,
HonosHiTe TabauIp oJep:KaHUMH pe3VILTATAMH. SHAHTITH
cepeiHe apm(pMeTHYHEe Pe3yIbTATIE OCTAHHBONO CTOBITYHEKA.
ITopisusiiTe ofgepxaHe 3HAUEHHHA CepegHLOro apuipMeTHYHOIO
3l 3HAUYeHHAM uHcaA w=3,14. 3pobiTe BHCHOBKH,

3ualifiTe pajiye Kona, AKIO JOBMHHA OYIH [LON0 KOIa, 100
BinnmoBigae Kyrty 72°, mopieaioe 40 cmM.

3amano xKogo pagivca 64 cm. 3HaliniTe rpagycHY Mipy IeHT-
panlBHOTO KYTA, AKOMY BiAnoOBifae ayra sOoro Kojga, AKIIO
JOBKHHA AYTH nopieHooe 167 cm.



47.

il
48.
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Hobyayiite rpadgix dymxnii f(x)=x. Ha rpadiky moaumaure
aei goeineHi Toukm A i B raki, uio touka A Hanexurts I Ko-
OpAMHATHIN uBepri, a Touka B manexnts Il xoopopumaTHiil
YBepTi. SANWIIITE HOOPAHHATH IHX To4Yok. Brumipaire Big-
craHb Big Touok A i1 B go xoopamHaTHUX oceil. PeaynwnraTtn

3aHeciTs Ao tabmammi.

Biacrans Bigcrans
Koopnn- 2 i
Touka Bijl TOUKH BiJl TOUKH
HATH : .
Ao oci abeome (Ox) | o oci oparsaar (Oy)
A
B

Hu moxuHa 3poluTH BHCHOBOK, mo rpadik ¢yskmii f[.r]=:c
€ DiCeKTPHCOI KVTIB, YTBOPEHHX KOOpPAHHATHHMH ocamu? Hk
oDI'pYHTYBATH 1€l BHCHOBOK?

IobypyiiTe rpadixk pyvarIii [ (.1:] =-x. Ha nmobynosarmomy rpa-
thiky moamauTe Bl AoBiasH]I Touk®m A 1 B rtaki, mo tourka A
mane:xuTs Il koopguraTHiil upepri, a Touka B — IV koopau-
HATHI# 4BepTi. 3ANMIOITE KOOPAHMHATH HHX TOoYoK. BumipaiiTe
Bijgcrasi Big Touok A i B go xoopanHaTENX oceil. PeayawraTn
daHeciTs g0 Tabiamil.

Roopus: B:I.I[B'I'EII[I: Efl,uc'ranh
Touka ELD TOYEH BLJ TOYEKH
HATH : -
o oci abemne (Ox) | go oci opauuar (Oy)
A
B

Y\ moyxHA 3pobHTH BHCHOBOK, mo rpadik dvermii f (:r}= -X
€ DGiceKTpHCOI0 KYTiB, YTBOpPEHHX KoopauHAaTHMMH ocamu? fk
o0r'pyHTYBATH Iell BHCHOBOK?
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O ) BUCOKMMH piBeHb

5b1.

52.

¥ xoxni nposeseHo ABa pamiveH, KVT MidK SKHMH JopiBHIOE
120°. 3naiigiTe BifcTaHE Bi HeHTpa KoJa A0 XOpPAH, M0 CIIOIY-
YA€ KiHI[l mEX pagivciB, AKOIO AlaMeTp KoJa gopiBHioe 16 cm.

Xopaa kKona, AKA NPOXOAHTHL HA Bigcrani 6 cm Bijg foro menTt-
pa, BIATHHAE Bigl Koaa AVry, BiANOBIAHHH NAOCKHH IIEHT-
paneHH KyT Akol popieHiooe 120°. 3mailinitey giamerp koaa.

SHaAHAITE pagiye KOJA, 3HAOYH, 0 AYra 1soro Koaa B 1° mae
AOBXKHHEY 1 M.

SHalifiTe jglaMerp KoJaa, 3HAKYM, OO | —
AVra ObOro KOJa B 5° MA€ JOBKHHY T M. b

Ha pue. 11 AB=BC=12 cm; DE — ce- /4\
PEANHHENH NepneHANKyaap o AB. 3uai- A E C

AiTe goBxuHY Biapiska AC, axkuio nepm- N
merp TpukyvTHHKa BEC nopiBHioe 28 cwm. W i

Ha puec. 12 AB=BC=16 cm; DE — ce-
pPeIHHEHH NepOneHIRKYVAAp ao AB. Suan-
AiTe AoBMHY Bigpiska AC, axkmo nepu-
meTrp TpHKvVTHHKA ACE nopisroe 30 cwMm. D

HNoeegiTs, o0 reoMeTpHYHHM MicIeM TO- E
J0K HeHTPIB Kijg, AKI DpoXoaATh [epes 71 C
ABi fani TOYKN, € CepeMHHMIT HeprHeH - Puc. 12
KVIAp A0 Bigpiaka, oo 3'€IHVE Ol TOYKH. T

HoeeaiTs, 1mo reoMeTpudHMM Micrem BeplnMH piBHOGIYHHX
TPHKVTHHEIB i3 3aaH0l0 O0CHOBOK AB € cepeIMHHHH NeplneH-
ANKYIAp Ao eiapisxka AB.

HoseaiTs, 1m0 reoMeTpHYHAM MiCIIEM TOMOK, AKl pO3TammoBaHi
Ha BigcraHi h Big pawmol npamol, € napa npaMux, Aki napa-
JeNnbHI maHi#d npaMid 1 posramoBaHl Ha BigcraHl h Big mHel.
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HoeeniTs, N0 reOMeTPHYHHUM MICIEM TOYO0K, PIBHOBIAmaIeHHUX

BiJl ABOX JAHHUX HapalelbHHX NPAMHX, € NpAMA, AKA napa-
JensLHa JaHHM NpAMHAM 1 JIIHTH HABOIA BIACTAHL MIM HHUMH,

HogeniTh, mo reoMeTpHYHHM MicIleM TOYOK, i3 AKHX AaHHI
BIAPISOK BHAHO IO OpAMHM KYTOM, € KO0J0, noOyvaoBaHe Ha
NbBOMY BIIPI3KY AK Ha giamertpil (0e3 TowoK KoJa Ha gliaMeTpi).

HosegiTs, 0 TeoMeTPHYHE MicHe TOY0K, PIBHOBIAAAIEHHX Bij
BEPHIMH JAHOI0 TPHKYTHHKA, CKJAJAEThCA 3 OJAHIE] TOYKH.

dHAHITE TeOMEeTPpHYHE MicIle HeHTpiB Kin gadoro pamiyvca R,
AK]l NPOXOAATE HYepes jJaHy Touky A.

SHAHAITE reoMeTpHUYHEe MICIE cepearH BIAPISKIB 13 KIHIAMHM
Ha NBOX NAHWX NapanelbHHX NMpAMHAX.

Hano rpukyrauk ABC. 3naiijgiTe reomerpuune micne rouox X
TAKHX, M0 npomias AX mae coinsHY TOYKY 3 Bigpisxkom BC.

Jano tpukyrauk ABC. 3naiigiTs reomerpuune micne rouox X
TAKHX, mo npaMa BX mae coinbHY TOYKY 3 Bigpiskom AC.

L

i
I
Il_., =
|'.I 15} B
s

=

e T—

' UikaBuHKK Big pigyca Tapaca

|  flx B Bike 3HAETe, YACNO T B eBKJILIOBIH reoMeTpil mosHavae Bifg-
HONIEHHA JOBXHWHH KoJa A0 Horo giamerpa. laoai posogurhes 4yTH,
mo HiGHTO TAK K KOHCTAHTY nosdHauus cam [lidarop, npuuomy
3poOHE e HAa YeCcTh nepmol OVKBH CBOro iMeHi rpensKol MOBOK —
[MuBaydpag. Ane, sk baunmo, nepma Oykea imeni Iliparopa € Benn-
KO0, 4 BOHA 3A HAMHMCAHHAM BiIpI3HAETHCA Bij ManeHbKOI OVKBH w,
AKOK | MO3HAYAIOTE 3TAZlAHY KOHCTAHTY. ToMy, cXoxe, 1e He OLIbIn
HijX KpacHBa JereHja.

Cropim 3a Bce, NO3HAYEHHA BiHOMIEHHA JOBMHHH KOJa I0 HOro
aiamerpa GVKBOW 7T HOXOAHTL Bij rpeubkux ciais mepudépeia —
¢0TOYEeHHA, nepudepias Ta MEPIHETPOC — <«IepUMETp». YIepime
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TAKHM [OO3HAYEHHAM I[IHOr0 YHCIA CKOPHCTABCH AHITIHCBEKHH Ma-
remaTuk Biavam Jwonc y 1706 p., a zarancHONpUAHATHM BOHO
cTano mena pobiT yv:ke Bigomoro saMm Jleownapda Oidaepa (1737 p.
1 nmiaHime).

Yuceno 7 BHKOPHCTOBYBAJNOCA HA NPAKTHIII B JABHI YacH, BHKO-
puctopveTbea M Huui. Hanpuknan, panime, mob o6butn gepes’sne
KOJIeco BO3a UM KOJNICHUII METANeBOW CMYIKKOW MO0 <«IepPHMeTpYy»
KoJa, notrpibmo OGyao sHATH AOBKHHY cMy:KEKH. [liamerp Koaeca
BHUMIPATH JIETKO, & Jakl JOCHTHE NMOMHOMKHTH IeH aiaMeTp HA T —
H Olep:KaH0 MYKAHY HOBXHHY METAJIeBOl CMVKKH.

Spo3yMino, OO0 AAA NPAKTHYHHX moTped BApTO SHATH TOYHE 4H
Habnuxene 3HaueHHs niel woHcranTn (cupobyiiTe KynuTH B Mara-

auHi m Kr nykepok!) Ilamri rpexm BBa)kammu, M0 m=—, aje BOHH
7

NOMHBIANHCAH, Hﬂl‘.l’[]ﬁ.’lﬂﬂﬁi SJHAYEHHH T € TpOoXH MEeHIITHM. H'FIDTE

ANA TOPAKTHYHHMX Iilaed Take HabOam:xeHHA Oyiao miaxom npu#-
22

HATHAM, 00 T*—:3,142BE, A CHpaBKHE 3HaveHHA n=3,14159.
ITomunka me nepesmmyeana 0,002, mo gapano npakTHYHO HE MO-
MiTHI moxmbxn.

[lizrime BB AgisHEAETECA, [0 YHCJAO T € ippayiondaavHum, ToO-
TO HOr0 3anMc y BHrAAAL AecATHOBOro Apody MICTHTE HECKIHYeH-
HY KiJIbKicTh 3HAKIB micaA KOMH, AKI He MicTATE nepiody (mos-
TOpeHHs ojHiel uuM Kinekox nudp). Ha csoroani eigomo Hararto
chopmyn, sxi Ho3BONAIOTL OGUHMCIHTH 3IHAYEHHA T i3 GyAL-AKOWO
TOYHICTIO.

)

.«' i’lg 5 3anuTaHHA | 3aBfadHHA BIg ainycs Tapaca

o
-."

1. BuxkopucraBmm JoAaTKOBL myepena iHdgopmanii, o3HaHOMTECH
a icropiew pospaxyekis umucna n. IligroryiiTe HeBenuke nosi-
NOMJIEHHA HA IO TeMy.



2

§25. Kono, kpyr Taix 4acTuHK. [JOBMMHK KO T2 AYTH KONa. TeoMETDHYHE MitLe TOYOR

Yu poBoaMnocs BAM KODHCTYBATHCS HA NOpakTHii Habnu-
MeHHM 3HauveHHAM uHcaa n? Hasemite opuraazn. Arx Bu
BBaskaeTe, womy came HabamxenHs n=3,14 € HacriabKm
NONyJAAPHHEM, Hi0 6araTo XT0 He 3Hae, 1IN0 e YHCIO0 € ippa-

nioHaAITBHEM?

Y agni aeHEs cBATKVETheA Mixuaponmmit nmens umcaa w7 HAki
uikaei noaii, noep’saani 3 Haykow, Biabyauca B ueil geHn?

@ lloeTOpEHHA Ta NIArOTOBKa A0 BUBYEHHA HOBOro Mateplany

}

v

3HAHAITE 3HAYEHHA BHPA3Y 6aZ - 3:1{2:1 + 1} +4a-2, "AKmMoO

a=1Y.

Poap’amiTs piBHAHHA.
y+1

6

Ha pwcysry 3o00pazeHo TpHEYT-
ank ABC; BM —  0bGicekTpHca
KyTa B TpuKyTHHKaA. 3HAHIITE rpagyc-
HY Mmipy kyra ABC, akmo £BCM =32°,

a ZAMB=72°. o i £

Bigomo, mo mHOMHHA A — MHOMHHA BCiX ABONU(POBHX YH-
ceqa, mo ginateca Ha 10, a muoskuHEa B — MHOMXHHA BCIX ABO-
nudpoBux unces, mo ginarees Ha 20. 3anumiTe ni MEHOXHHER
nepeaikoM vcix ix exemeHTiB. HKe cOiBBifHOMIeHEA MiMK ITHMH
mHoxuHaMi? 3obpasiTe ue crniseBigHOUWIeHHA 3a AONOMOTOIO
JiarpamMs.

a) 3(2-x)=2x; 6) %—— =1;. 'B) t(t+1)-2t=1%+3.

B

ITobyayiiTe 3a nonomMorow HUPKYAs ABa pisHi koaa ogHAKOBO-
ro pagivca, fkKi: a) He MAIOThH CHOIIBHHX TO4YO0K; 6) MaThL JHIIe
OAHY CHIIBHY TOYKY; B) MAIOTH ABL cniabkHi ToukH. ¥ KOMHOMY
3 BHOAJAKIB BHMipAiiTe BificTaHb BiJl MidK IeHTpaM® Kinm 1 mo-
piBEAATE 11 i3 cYMOK paAlveiB Kia. 3podiTe BHCHOBOK.
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§26. CiyHa Ta goTuyHa. BnactusIiCTb AOTUYHOI

[lerpuky, 3sepun yeary, mo ob’'exTn Kpyriaol dopmu € Hajn-
spHuaiiHo KopucHHMH! OcobanBo me crocyeThcA pPi3HOMAHIT-
HUX KoJic — Bijl KoJeca apToMoDLIA 4H BejocHIena A0 BojA-
HOro Kojeca uH mrypeana kopabaa. o nikaeo, v kpyriomy
00’eEKTI MaHKe SaBKIH 0 HOTO IEHTPA YOMYCh NPHEIHAHO
Ban, a gaan abo neit Ban obeprae xoneco, abo HABIAKH — KO-
neco obeprae BaJ.

Hificro, v BedocHmeni Ban obepraceTsca me-
AANAMHM, HKOJeco KPYTHTBCA, 1 MH 1jJeMo0,
a4 V BOASHOMY Kojeci um mrTypsani norpib-
HO AKHMOCHE YHMHOM OPHMYVCHTH obepratHca
KOJec0O, a BiKe BOHO DPO3KPYTHTE BaJ, AKHH
HAHYACTIIIE TepemacTs PYX HA 1HOIL KoJjgeca
Ana BApoOMeHHA eHepril MM AJA TOBOPOTY
CTepHA.

I3 meganamu Bee Ginbni-MeHIT 3po3yMino, a OT AK NPHMYCH-
TH KpyTHTHCA Benuke Koaeco? MabyrTe, came aas nsoro Ha
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mTypBaiai Hi0H NoAOBKEHO PAXIVCH V BHIJIAAL PYY0K, & BOJAHE
Koneco ofiasHaHe JonaTKaMy uM xosmamu. Mu npukiaagaemo
3YCHIJIA B HAUPAMKY, NePIeHIHKYIAPHOMY A0 pamiyca, i Ko-
aeco obepraerscs!

& IlificE0, HANPAMOK ODPHKJIAJAHHA 3YCHJL N0 IITYPBAlla € Hep-
Py NeHAUKYAAPHEM 10 pagiyea wrypeana. Ane 3pepHH yBary,
oo i BeJOCHIEeAHCT Ha npamii gingani maaxy ige pisHO.
IIpn npomy comimi Koaeca (pagiyem) OVAVTh NepneHAHKVIAPHIL
a0 poporn (Ao npamol, OO0 Mae 3 KOJOM KoJleca cHinsHy TOY-
Ky). Ivmaio, 1o e He BHOAOKOBO, — MNpAMi, NepOneEgHKYIAD-
Hi go pagiyca xoja, mabyTh, BigirpanoTs skyebk ocobauey poisb!

- & @& ® ® @ & & B 8 & B 8 & 8 & B & 8 B & B & 8 B @ & & 8 8 @& & & =8 B &8 8 8 &8

Iisicao, Ilerpuky, Taki npaMi BigirpaiooTs oco0JMHBY poJb IIA
KOJa 1 MawTh cHelladbHy HAJBY.

MpaMy, WO NPOXOAWUTL Yepes TOUKY KOMa neprneHaukynapHo Ao
pafiyca, NpoBefeHoro B L0 TOUKY, Ha3WBaKTb [JOTUHHOID, a AaHY
TOYKY KONa Ha3nBakwTbk TOHKOK AOTHURY.

Hanpuxknan, sa puc. 26.1 sobpameno Komno
iz meaTpom y Toumi O i pagiycom OM.
Ilpama | mpoxoauts wepea Touky M mep-
neHANKYAApHO a0 pagivea OM. Orxe,
BOHA € JOTHYHOK A0 KoJa B Toumi M.
drifHo 3 O3HAYEHHAM BlACTaHI Bil TOUKH
no npamol baunMo, 1O BIACTaHL BIA LUEHTpa
Kona go Oyab-AKOI MOro AOTWUYHOI AOPIBHICE
pagiycy uboro Kona.

o

“  JloBenemo Ba)KIMBY BJACTHBICTH JOTHYHOIL.
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TEOPEMA (BnacTwsicTb AOTUYHOI).

AdoTuuyHa A0 KONa Mae€ i3 UMM KONOM AMLe OAHY CniNbHY ToY-
Ky — TOMYKY [OOTHUKY.

e

Hexan [ — pornyHa g0 Kona ia menTtpom |

v Touni O, npoeefeHa uepes Touky M nworo |
KOJAa. !
|

|

[Hpunycmumo, mo icHye mie npHHANMHI
OIHA TOYKA MLOTO KOJIA, AKA HAJEXXKHTL IIpH- |
miit [. lloamagaumo i1 6vksow P (puc. 26.2). M\*--.._.-/P
Poarnasemo Ttpuryrauk POM. Ockinbkn

B .. Puc. 26.2
OP =0M sk pagivcl Koja, TO OHed TPHKYT- L =
HHK € piBHoGiunuM 3 ocHosow PM. Toai 3a
BJIACTHBICTIO KVTiB Ipu ocHOBI piBHOOIMHOrO TpHEYTHHKA S P=./M.
Ane 3 osgaavenna poruunol £ M =90°. Ockiaskn Kyt POM mae go-
JAaTHY rpagycHy Mipy, TO CYMa rpajjyCHHMX Mip KYTiB TPHKYTHHKA
POM o6inesma za 180°, mo BemoxanBo. OTpHMAIH cynepevHicmb.
Ome, npunyileHHs HenpasuabHe i Touka M — eguHa coisnbHa TOY-
Ka gorHuHOI [ i Koma.

++++++++++++++++++++++++++++++++++++++++

Mpamy, Wo Mae 3 Konom Asi cnink-
Hi TOYKK, Ha3UBaKTb CiYHOW. ,

| m

P
Hanopuxknaaa, ma puc. 26.3 sobpamxeno 1

Kojo i3 neatpom y rouni O i ciuny m, K
AKa nmepeTHHAaE Koxo B Toukax K i P. . Puc. 26.3

JloBegennsa Toro, 1o nNpAama

[5] #ts [w]
HE MOMe MaTtu 3 Konom Binble g F-s.ﬁ
ABOX CRiNBHWUX TOYOK: L . d.:s}ﬁ
=]

https://rnk.com.ua/106111
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Hpﬂma TAKOME MOMKEe HEé Mamil 3 KOJIOM

cnineEuMx Touok. Hanpuknag, =Ha P
puc. 26.4 npaMa p € caMe TAKOIO.
. Kono moxe matn 3 npamoo abo nuwe

OBl cnineHi TOYkK (ciyHa), abo ogHy TOu-
Ky (noTu4nHa), abo He maTw ix 30BCiM. ~ Puc. 264

Apanoriuno (gue. puc. 26.5) ABa KoJla MOXKYTE HE MATH CIijb-
HHX TOYOK — TOJAi roBopATb, L0 KOAA HE€ NepemuHalombses
(a, 6); MaT ABI CHLABHI TOYKH — TOJl rOBOpPAThH, L0 KOAd
nepemMuHaIOmMscsi B MUX TOYKAX (6); MATH TiLIBKH OAHY CHiJIbL-
HY TOUYKY — TOJ1 TOBOPATH, II0 KoOAd domuxawmbcia B IiH
rourti (6 mouui domury) (2, d). Axmo nesTpn kin poamimeni
mo pisHi BOKH Bl TOYKH JOTHKY, TO JOTHE HASHBAKOTH J06HIUL-
HiM (2); AKIO LeHTPH Kin poamimedi mo oguH O6iK BIA TOYKH
JOTHKY, TO JOTHK HAZHBAWTL sHympiwnin (3 ).

. Posrnaremo api Bamamsi sagaui, AKI OOHCYIOTH BJAACTHBOCTI
KOJAa, KOPHCHI AJA po3p’A3yBaHHA IHIIMX 3ajgad.
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j’ 3apava 1. Yepes gany TOYKY A0 KoJa nposBefgeHo asi goruuxi. [o-
BEJITE, 10 BIAPISKH AOTHYHHUX, AKI COOJVHAIOTH JAaHY TOUKY 3 TOY-
KaM# JOTHRY, piBHI,

Hexaii va puc. 26.6 uepes Touky A npose-
AesHo nipami [ 1 m, ARl JOTHKAIOTHCA A0 KOJA
i3 neaTpom v Touni O B Toukax M i P Bigno-
Biguo. lloBenemo, mo AM = AP,

3a oasaveHHAM JoTHuHOl JAMO-=
= ZAPO =90°. Ilpoeegemo Bigpizork AO. IIpsa-
MOEVTHI TpuRyTHHER AMO i APO pieui 3a
rinorenyaow Ta Karerom, bo karern OM i OP
piBHI AK paziycH KoJja, a rimoreHvaa AQO —
cuinsHa. Orme, AM = AP, mo # norpibao
fyao noeecTH.

"

m

f‘ﬂc. 26.6

? 3apava 2. [loeenits Taki TBepj:xenHs: 1) giamerp kona, nepnes-
AHKYVIAAPHHH 0 XOpAH, OIAHTE I XO0pAy Haemia; Z2) giamerp KoJa,
AKHUH JALINTE XOpPAY, BIAMIHHY BiJ AlaMeTrpa, HABNOLI, HNepHneHAHKY-
AAPHUH o miel xopam.

1) fxmo xopaa € giameTpom, TO TBepAMKeH-
HA oueBHAHe. PoariasHeM0 BHOAZOK, KOJIH
xopaa He € giamerpom. Hexait na pue. 26.7
sobpameno xopay AB i1 giamerp CD xona is
neatpom y Touni O, npuuomy AB | CD i tou-
ka K — rTouka neperuny AB i CD. Josegemo,
mo AK=KB.

ITposenemo eigpisakn AO i OB. Bonn piBui
AK pajgiyen xona. Tomy TpuryraEuk AOB — | Puc. 26.7
piBHODIYHEHHHA 3 ocHoBOW AB. Biapisor OK
€ BuUcoTOoWw TpuKyTHHKa AOB, a orxke, 3a HaciaigkoMm i3 BaacTtH-
BocTeill piBHODiuHOrOo TpHKyTHHKA, OK Takox € 1 memiamow, Tobro
AK =KB.

2) Burxopucraemo Toli cammuii puc. 26.7. Temep simomo, mio
AK = KB, notpibro gosectn, mo AB | CD.
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Py pisaobivnomMy TpukyTHHEY AOB 3 ocHoBow AB sigpisox OK
€ MeniaHo0, a OT;Ke, 3a HACHAIAKOM i3 BIacTHBoOCTeil pieroGiunoro
TpukyTHuka, OK taxox € i Bucorow. Todro OK | AB. Ockinbkm
roukn C, O, K i D nexars Ha oaniii npawmiii, o AB L CD.

NepesipTe cebe!

@ HaiiTe o3HaveHHA AOTHYHOI J0 Koja.

‘2. Coopmymoiite BIACTHBICTE AOTHTHOI.

@ Axy npaMy HasHBalOThH CiMHOIO JaHOIO Koja?

@ Ckinbkp cninbHHMX TOYOK MOMe MATH npama 3 Koaom?
@ CKiIbKH CHOiIBHHX TOYOK MOMKYTH MATH JABa Koja?
6. Cdopmysmoiite BracTHBOCTI Kona, HaBeneni B § 26.

>

1. Ha pmec. 1 sofpaseno
KOJO 13 [eHTpoM ¥ TO4-
i 0. Vikaxite: a) nmo-
THYHY [0 I[bOTO KOJIA;
6) ciumy nworo koja;

e B) paziyc mporo xomna.

2. Ha puc. 2 306pameno
KOJ0 13 IIeHTPOM V¥ TO4Y-
ui 0. Vramxire: a) no-
THYHY [0 IBOT0 KOJa;
6) ciuny wmporo Koja;
B) pajiyc LbOro Koia.
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3.

Ilobvaviire posiaeHe Kogo. Ilposemits pamive OA kona. Ilpo-
BeJiTE JOTHYHY A0 Kona Tak, mob Touxka A Oyna Toukow Ao-
THKY.

[To6ynayviiTe noBinsHe kono i3 mentpom y Touni O. Iloszmaure

Touky C Tary, mob gosxmea OC Oyna Olnesimma, HixK pamgiye
kona. Yepes rouky C npoeefiTs JOTHYHY Ta CiuHY OO0 KoJja.

Ilobyayitre aBa goBineHi Koaa, fAki: a) neperuHawTheH; 0) Ma-
I0OTH 30BHIIMHINA JOTHK.

IToGyayvitre aABa NoBiNbLHI KOMa, gKi: a) He MAaKTHE COLNILHUX TO-
yoK; 0) MAIOTE BHYTPIIIHINA JOTHK.

Nano kono i3 nenrpom y Touni O ta Touxka A Taka, 1o A0OB-
swuHa OA Oinsma, HI3R paglye koaa. Is Touxkn A nposegiTs aBi
pisui goTwyHi 40 KoJja.

Harso roso i3z nearTpom y Todnl O ta touka B Taxka, mo nos-
xuHa OB Binema, mix pagiye kona. I3 rouku B npoeeaits agi

piaHi ciuHi g0 KoJa.

ITobyaviiTe nBa kKoaa, AKi maoTh BEHyTpimHil moruk. Ilpose-
AITE AOTHYHY, CHLABHY AJA HHMX KiT.

IlobyaviiTe aBa Kona, AKi Maw0Ths 30BHImMHIA moTHK. Ilpome-
AITE AOTHYHY, CHOIABHY ANA HHUX KiJ.

()
CepeqHii piBeHb

11.
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Ha pwmc. 3 pgiamerp CD koma nep- | C
NeHANKYVIAPHHA g0 xopam AB.
SuailigiTe goBxuHY xopam AB, akumio
AH =2 cwm. O

Ha pnc. 3 piamerp CD kona aianTts
xopay AB masmin, 3maigites S AOH,

akmo Z0AH =20°. |




13.

§26. Ciyxa Ta AoTuuHa BNacTHRICT: AO0THYHOT

Haso xono, pagive sxoro gopiBHioe 4 cm. llpama a opoxo-
JAHUTE NepHeHIHuKYIApHO 10 AlamMerpa Kona. Bigcrans Big nes-
Tpa KoJa A0 mpamol a mpopieHIE: a) 2 cM; 6) 3 cm; B) 4 cm;
r) 8 cm. ¥ AKoMmy i3 3as3HaYeHHX BHOAJAKIB mpsaMa a € A0THY-
HOIO [0 Koaa?

Haso xomno, pagive sxoro mopiBHioe 6 cm. Ilpama a npoxo-
JUTH NepHeHAHKYJIAPHO 10 jiaMerpa Kosa. Bijcrans Bijg men-
Tpa KoJa Ao npamoi a gopisHle: a) 3 cm; 6) 5 em; B) 6 cm;
r) 12 em. ¥ axomy i3 3asHaYeHHX BHOAJKIB OIpAMAa d € ciYHOIO
no xona?

15. Ha puc. 4 npama KL nornuna no kona; KO=6 em; ZKOL=60".
duaaugite S KLO 1 gosxuny Bigpisxa OL.

- N

16. Ha pme. 5 npama MN pormana go kona. 3Haigite £ MON,
akmo MO=12 e¢m, a ON =24 ewm.

17. I3 Touxkm A no xoaa npoBegeHo noruuHi AB i AC (pue. 6). Un
oyvayTe TpUKYyTHARKR AOC 1 AOB pisanmua? Bianosias obr'pya-
TVIiTE.

i

18. Iz Tourm A mo wouaa nposegeno goruydHi AB i AC (puc. 6). Yu
ovayTe TpHEYTHHER AOC 1 AOB npaMoxkyramMmu? Bigmoeigs
obOT'pyHTYHTE.

K L 1 M N
D
B> ’
z 1.
Wans
Puc. 4 . Pue. 5 ' A Puc. 6 F
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19.

20.

23.

24,

25.

144

Ha puc., 7 s3obpameno moruuny CA go |
kona (A — Touka gotuky). 3HalaiTs
KyT BAC, axmo Z0AB-=20°.

Ha puc. 7 sobpameno morununy CA mo A B
kona (A — Touka JoTHKY). 3HalgiTL V
kyT BAO, axmo < BAC =60°. C

[ocTaTHii piBeHb

Ilpama KM — pgorAauma Ao KoJaa
iz menmtpom 0O; ZMON =86° (aue.
pHc. 8). 3HaAHAiTE rpAAVCHY Mipy Ky-

N
ra NMK. y
IIlpama KM — pgorausa Ao KoJaa -

iz menrpom O; ZKMN =50° (aus. M K
puc. 8). 3HailigiTe rpagycHy Mipy Ky- | Puc. 8
Ta NOM.

Y npaAMOKYTHOMY TPHEVTHHEY ABC moexuEA rinorenysu AB
popisaioe 20 em; £ A =60°. 3uangiTe pagive Kosa i3 menTpoM
y Touri A, AKe HOTHKAETHCA no npamol BC.

Touku A i B nexars Ha gorudHill 10 Koaa is nearpom O no
pisuai OokH Big TouKH AHoTHKY. Bigmomo, mo OA=0B=8 cm
i ZAOB=120°, 3uaiigites pagiyc koaa.

Yepea wiaml xopan MN, aka aopisHiOE pagivcy, TpOBeIn
AOTHYHI, M0 nepernHalThea B Touui A. 3maiigiTe rpagycHy
Mmipy kyra MAN.

Kono pornkaershea go cropin Kyvra O B Toukax A i B rak, mpo
AB = A0, 3aainites TpaayvcHy Mipy KyTa 0,

HoBegiTs, mo piBHI XO0pIH KOJA POSTAMIOBAHI HA OJHAKOBIH
BiicTaHI Biji mMeHTpa KoJa.
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JoseniTh, M0 KOAH XOpAH KOJA PO3TAIIOBAHI HA OJHAKOBI
BifcTaHi Bif meHTpa Kona, TO Ii XopAW piBHI.

Ha puc. 9 pagive OD nepneHgHKYy-
napunit go xopam AB. [oeeaits, mio
AD=DB,

Ha puc. 9 xopau AD i DB pisui, OD —
pagive. Hoseaits, mo OD L AB.

70’) Bucokwii pisens

Iz Toukn A, AKa JemxNUTE 034 KOJIOM, NPOBeJeHO ABI AoTHYHI.
BincTass Big Toukn A g0 meHTpa KoJa BABiui Olakma 3a pami-
ye kosa. 3HaHAITE rpajgycHy Mipy KyTa MiMX JOTHYHHMH.

Iz Toukn M, mo AeXHUTH MO3a KOJAOM, ITPOBEAE€HO Bl JOTHYHI,
AKl JOTHRAKTLCHA 10 Kona B Toukax A 1 B. 3uaiigite qopxunay
AB, akmo ZFAMB=60°, AM=12 cm.

Kono porukaerscsa cropiH Hepoaropayroro kyra. [loeepirs,
M0 HeHTP KoJa JeXHTh Ha DiceKTpHC] mBOTO KVTA.

Ha 6GicexTpuci kyra A, rpagycHa Mipa axoro gopisaioe 60°,
yaanua touky O rak, mo AO=10 cm. Iosegits, mo Koio ia
neaTpoMm y Touni O i pagiycoM 35 €M JOTHKaETLCA A0 CTOPIH
KyTa A.

HoeegiTsh, mo KOJH JBa KoJa
i3 pmearpamm O, i 0, mnepe-
THHaWOTECA B Tourax K i N
(puc. 10), To: 1) KN 1 0,0,;
2) rouxka T neperuny Bigpiskis
KN i 0,0, € cepeguHOI0O Bif-
piska KN.
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>R
36.

T/ar.

41.

42.

IMoeeniTs, Mo ABAa KOJA HEe MOMYThL NepeTHHaTHcA Ginbmre Himx
V ABOX TOYHKAax.

HoseaiTs, mo koan Asa Koja i3 nenrpamu O, i O, Ta paaly-
camu R, 1 R, AoTHKaWOTbBCA, TO TOYKA JOTHKY JIeXHTh Ha
npaMiii 0,0, i ana sopHimEkoro goruky 0,0, =R, + R,, a ana
BHyTpimEBOTO 0,0, =R, - R, (e R, > R,).

HNosegiTe, moO KOJMH JIBa
KOJA AOTHKAIOTHCH, TO de-
pe3 TOUKY JOTHKY IpPOXO0-
IATH CHOiIbHA JOTHYHA MO0
nux kin (pue. 11).

Xopaa poBxuAaHOK 20 cm Pue 11
BiiTHHAEe Big Koma fHoro -

YBEPTh. SHAHIITE BIACTAHL

BIJl HEHTPA KOJa A0 XOpaH.

Xopaa BIATHHAE Bia KoJjaa Horo TperHHY. Bigcrass Bijg 1meHT-
pa kona jao niel xopam popisHwe 6 cM. 3HAHAITE JOBMHHY
paziyca KoJja.

Papiye, npoBefieHHH Vv TOYKY NOTHKY NpaAMol m i3 xomom, ni-
auTeE Xopay AB, Bigmiary Big mgiamerpa, Hasnia. [losemiTs,
mo AB|m.

JIBi xopan kKosa, BiAMIHHI Bia AlaMeTpiB, ¥V pesyJjsTaTi nepe-
THHY 3 JiaMeTpOM HOLOro KoJa Ainarsca HaBnin. [loeexiTs, mo
i XOopa® mapaaenabHi.

LlikaBuHKK Big giaycsa Tapaca

| Kono ta kpyr 6yam Bimomi me smasra. JIIoAH MOTIHM chnocTepiraTh
B npupoai ob’extH, mo mawnThk dopmy Koaa ta Kpyra: Conme, Mi-
cAllk, 3pia aepesa 4u crebdaa pocaHHH, CJOiA Bl BHXOPY HAa HIiCKY,
CJI1 HA BOAL nicaiA najiHHA B HLOIO KaMeHo Toulo. Popmy Koaa mMae
KoJleco, fAKe CBOTO YACY CTAJI0 PeBOMHNiiHNM BHHAXOAOM JIOJACTBA

146



§26. Ciyxa Ta AoTuuHa BNacTHRICT: AO0THYHOT

TA COPOCTHAO0 BaxKKy (hismuny npanpo B Darateox ctepax moacsrol
pianesocti. Ilisnime aybuacre koneco apobuio MoxIAMBHUM icHYBaH-
HA DAraTHOX CYYACHHMX MAIIHH 1 MeXaHi3MiB.

Tepmin Kono BXMHMBAETHCH TAKOMK 1| B NEePeHOCHOMY 3HAYEHHI Ta
NOMHPeHWH He JHII¢ B NPUPOJHHYHUX HAYKaX (eleKTpHUYHe KOO,
noJApHe KOJ0 TOImo), a ¥ B ictropil, miteparypi, NOBCAKAeHHOMY
#uTTi. Hanpuknan, KonoMmM TakoX HAZWBAKTL: 3aMKHeHWH Kiab-
OeM JAHIIMKOK JI0ged; XOPOBOAHHH TAHOK; NeBHY OIAAHKY, 30HY,
cepy yorock (K00 NOBHOBaXKeHbL, Ko0J0 000B'A3KiB); cyKymHICTE
mioaei, of’eIHAHNX NeBHHMH 3B #3KaM# (K0J0 Opy3iB, KOJO OIHO-
AYMILIB).

Tax camo Dararo sHaueHb Mae TepMiH Kpyz2: AlIAHKA NOBepXxHi,
0 Mae Kpyray ¢opMmy, TIASHKA noaA, obiaik rorosol npoavKILii
B JJeAKHX peMecax I 3AHATTAX TOUILO.

Hapaeuuaiino nomupeHIMHE € CHMBOJIH YV dopmMi Kona B midomorii
pisHMX HapoaiB, 3okpema v naBHiX yvepaisaiis. Hanpuknan, Komo —
ne crapoBrMHHA Hasea CoHIA, Bij AKOI NOXOAHMTE A3ZHUYHHILEA DOrH-
oA Konamna, mate Corna. 3a gerengow, Konaga mopoxy, B HaHJ0B-
my Hiu auM#u, Hapomxkye Bomnua — noee Conne, Hoeuii pik, cuna
Haxcbora. 3a neregmow, came Konaaa HABYMIA JaBHIX YKpaiHIIB
pobuTH KoJaeco.

pe

-

-’1__{’-‘ 5 3anuTaHHA | 3aBAaHHA BIg fiaycA Tapaca
L

1. 3anwuraiiTe BunTenie (BumTenwok) gizmkum, reorpadii, icropii,
VEpaiHCBKOI MOBH TA JiTepaTypH NP0 BKHBAHHA TEPMiHIB
¢K0JIO» TA ¢KpYr» Vv Bignosigumx mavrax. ¥ akid ia nux Havk
KOJO Ta KpVr 3ycTpivaorbea Halvactime? Hacrineskm Baxkan-
BHMH BOHH € JAJA IIHX HAVK?

2. CropHcTaBmIHCE JOAATKOBHMH I:Kepenamu imdopmamil, ais-
HauTecda Olibille NPo BHKOPHUCTAHHA CHMBOJIB KoJjla Ta Kpyra
B Midhax pisamx Hapoais. YUm abGepernncd 1mi cHMBOJH /0 Ha-

moro dacy i Aaxow mipoio? IligrorviiTe HeBeawke noeigom-
JIeHHSH.
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(_,/ NoBTOpeHHA Ta NIArOTOBKA A0 BMBYEHHA HOBOro martepiany

- o
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SHaAHAITE 3HAYEHHS BHpasy HaHapy4YHIIIMM crnocobomM.

a) 3,7-13+5,3-1E—; 6) 2,?-342—2,7-142.
3 3 T T
IIag I'puneko BHIXaB Ha aBToMoOiml 3 micra mo cena. Coo-

YATHKY BiH PYVXAaBCH 3 NeBHOK HeaMiHHOK mBHAKicTO 1,5 roa.
INorim a3binepmue meuaKicTs Ha 10 KM/rox i pyxasca 3 HOBOO
HEe3MIHHOK MBHAKICTIO Ile HIBroJMHH, IOKH BpeInTi He NpH-
iXaB y celo. 3HAHAITE NOYATKOBY IMBHAKICTE pyXy aBroMobina
(v kM/roa), AKIOO BIACTAHB, AKY mogonaas nmaH ['punsxko, Aopis-
Hoe 125 km.

3HalgITE cA060, 100 € HoYaTKOoM afo sakiHdYeHHAM ciaiB (Kiab-
KicThk Kpanok y Ay:XKax jAopiBHWE Kinskocti OVKE).

a) OBEP ~ 5) _x ALl
KAH —(...) (....)—>®EIb
MEJI0 ~ S pET

I'papyvcra mipa ogHOro 3 KyTiB TPHKYTHHEKA JopieHe 40°,
A rpagycHi MipH ABOX IHIIMX KYTIB HBOT0 TPHKYVTHHKA BIIHO-
cAThbeA K 3:4. 3uaiigiTe rpagycHi MipH HeBijoMuX KyTiB TpH-
KYTHHEA.

3a JonoMorow IMHpPKYJIA nobyaviTe HA NIONIHHI KOJO JOBLIL-
HOTO pamgivca i3 meaTpom v Toumi (). Ilosmayre Ha Kol Tpm
roukn — A, B, C i nobyayitre pagiven OA, OB, OC. 3a gono-
MOr0K) KOCHHIA OPOBEAITE TPH AOTHYHI A0 KOJAa B ToOUKax A,
B, C. Yu pepernyaucsa ui Tpu goruuni nomapao? HAxmo rak,
TO MO3HAYTE TOUKH NneperHHY AorHuHNX OvkBamu K, L, M. fik
OH BH HA3BAJH KOJ0 i3 meETpoM y Toull ) mo BIAHOIDEHHIO
no rpukyrHuka KLM? flk O6m BH Haszsanu e KoJo 1O BigHO-
mIeHHI0 10 TpHKYTHREA ABC? U 3aB¥In nepeTHHAITHLCA TPH
AOTHYHI, TpoBemeHi A0 KoJa B TPbOX HOro pisaHMx Tourax?



§ 27. Kono, onucaHe HaBKONO TPUKYTHUKA.
Kono, BnucaHe B TPUKYTHUK

Ilerpuky, man oamy npobaeMy, Aomo-
MOH, Oyae nackal Xouy Ha gadi poa-
ILIAHVBATH Kpyriay KiaiyMm0y Tak, mob
BOHA JOTHKAMACHA [0 TPhOX MOPLKOK.
IMornans, ock naan. He moxy apoaywmi-
TH, e OVie pO3TAIIOBAHHI IEHTP ILOr0
Kona?

” HobGpe, cupobyio, ane B mene Temx € npobaema. [lpyr ia cena
- MUIe, N[0 BOHW X0YYThH BHKONATH YV ABODPL KPUHUIK TAK, 1100
BOAY OVJIO 3pVYHO HOCHTH BigpaMu H a0 OVIMHKY, H 10 KOpiB-
HHKa, i g0 KypHuKa. He momxyrs BH3HauwnTHCH, Je KOIATH.

Hy, TBoa sajaua soecim npocral 3apas Mu HagpecJIHMO NJaH,
Ham norpibro 3HAHTH TOYKY, AKA PO3TAIDOBAHA HA OJHAKOBIH
Bijerani Big Tphox Touok. Mu auaemo, 110 Bel TOUKH, piBHOBIA-
naneHi Bijg ABOX JAHUX TOYOK, PO3TAINOBAHI Ha CepegHHHOMY
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_ TepuneHAMKYIAApPL A0 Bigpiaka
Kopisauk 3 KIHIIAMH B JJAaHHMX TOYKAaX.
IlposegemMo aBa cepeguHHIL
NeprneHInKyasps — i roroso!
Kypuux Touka, J¢ BOHH NEepeTHVTLCH,
Oyae poaramoBaHa Ha OJHAKO-

Byansok Biit Bigcrami Big ycix Tphox
Kpuauns 3afaHMX TOdYoK. Tam Hexail
I KonmawTh KpUHHALO]

Yygoso, aaxyio! Teoa sagaua Takok He Ay:ke ckiaagHa. Mmn
3HAEMO, 1IJ0 JOTHYHA NepHeHAHKYJIApHA A0 pajiyca Koja, npo-
BEIEHOTO B TOYKY AoTHKY. Cam pamiyc v TakoMmy BHnaary Oyae
BijcTaHHIO Bif ueHTpa Kogaa ao goruusHoi. Tomy, mob smaiite
TOUKY, #AKA pPO3TAIIOBAHA Ha OJHAKOBiH BijcTamHi Bij TphOX
CTOPIH TPHKYTHHKA, nposeaemo 6i-
CeKTPHUCH /JIBOX KYTiE LLOro TpH-
KYTHHKAa. ¥ci Toukm OiceKTpHCH
piBHOBi1aneni Big cropin Kyra,
TOMY TOYKA IepeTHHY ABOX Oicex-
Tpuc Oyae norpibEmmM Tobi nemT-
pom. S pomanioBaB Ha TBOEMY pH-
CYHKY DiCeKTPHCH CHHIM KOJBOPOM,
a pa.u;iycn KOJla — YepBOHHM. IMo- A
NTHUBHCE!

Oymxe pakyw, Ierpuky! Ilikaso, mo B MoeEMY BHOALKY KOJO
BHHIILIO HI0H énucanum v TPHKYTHHEK, VTBOPEHHH NepPeTHHOM
AOPLKOK.

A B mMeHe Buiimio, mo OYIHHOK, KOPIBHHK I KYDHHEK JIeXaTh
HA VMOBHOMY KoOJi i3 meaTpoMm v kpuHEHIl. lle xono wHiGE onu-
CiHeé HABHOJO T]JHR}.“THHHH!




§27. Kono, onucade HaskoNo TPUKYTHURA. Koo, BRKUCaHe B TPUKYTHHK

. Tak, Bu maere paiiio, ne HigKoM NpUpoAHi HASBKM AMH TAKHX
K11,

Kono, Aake QOTWKAETbHCA [O BCiX CTOPIH TPMKYTHWKE, Ha3MBawTh
. BMACAHMM Y Ul TPUKYTHUK.
@ Kono, ake npoxoguTs yepes yci BepluMHK TPUKYTHUKA, Ha3WBaKwTb
ONWUCAHUM HABKONO LBOro TPUKYTHWKA.

Ha pnre. 27.1 zobpaxeno koso i3 neatpom vy touni O, ake onu-
caHe HABKOJO TpHKVTHHEA ABC, i1 Komo i3 meraTpom vy Toumi /,
sAxe nucane B TpukyTank KMP. Bigpisku OA, OB, OC — pa-
OiyCcH KO0JIa, OIMHCAHOIO HABKOJO0 TpHKYTHHEKA ABC, a Bigpiskm
IH,, IH,, IH; — pajiycu BOHCAHOTO KOJa. 3a O3HAYEHHAM
Bnuca”oro kona IH, | KP, IH, | KM, IH; | MP,

B

----------------------------------------

TEOPEMA (npo icHyBaHHA kOna, ONWCAHOINO HAaBKONO TPWUKYT-
HUKa).

Haekono Gyab-AKoro TPUKYTHMKa MOXHA ONWCaTA KoOno.
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Hexann ABC — jgasMdl TPHKYTHHK
(puc. 27.2). Ilokaxemo, n1o icaye Touka, pie-
HOBianeHA Bij ycix #Horo sepmuH. [na npo-
r'o nNpoBeleM0 CepeAMHHI nepneHgHKynapu [
i m po cropin AC i BC signmoeigpo. Hexait
0 — rtoura nepernny npamux [ i m. Toxi aa
BJAACTUBICTIO CepelHHHOrNO neprneHguKyIapa I
Maemo (OUA =0C, a 3a BIACTHBICTIO cepenHH-
HOrO nepnenaukyaspa m maemo OB=0C.
Orxe, OA=0B=0C, TobTo BepIIHHH TpH- !
kyreuka ABC pisroBiazaneni Big touxm 0.
TakumM uMHOM, BEpIIMHH TPUKyTHHKa ABC Pue. 27.2
HAJIeXATH Koay i3 meaTpoMm v Touni O i pagi-
ycom R=0A=0B=0C. Teopemy aoBeaeHo.

31 mIoifHO AOBeAeHOl TeopeMH DeamocepelHBO BHILIHBAEC:

/~

Yci Tpy cepeawHHI NepneHAnKYNApW A0 CTOPIH JaHOrMo TPUKYTHW-
Ka NepeTMHaTLCA B OAHINA TouL.

'\ UeHTp KONa, ONNCaHOro HABKONO AaHOro TPUKYTHWKA, — Lie TOuKa
NepeTnHy CepeguHHMX NepneHavKyNApis, NPoBeaeHux A0 CTOPIH
TPUKYTHUKA.

BE}TBEJEHME), oo HaBRONO [AaHONO TPUKYTHUMKa MOXHa ONWUcatn
nyle ogHe Kono. ]_I,E' BHILITHBAE 3 TOrD, IO TOYMRA TEPETHHY

CepeIHHHUX NepneHAHMKynApiB — eauna. Orxe, icHye nnuie
OJHA TOYKA, PIBHOBIAOAJeHA Bij VCiX TPROX BEPIIHH TPHKYT-
HHKA.

Tako:xk BigamaumMo, MO CepefiuHHi NepneHauKynApwW A0 ABOX
CTOPIH TPUKYTHWKa He MOXyTb ByTu napanencHumu. (Josedimeb ye
meepdyeHHa camocmiino. )



§27. Kono, onucade HaskoNo TPUKYTHURA. Koo, BRKUCaHe B TPUKYTHHK

ChopmyawemMo H JoBeeMO I OJHE BAMKIHEBE TBepIKeHHHA.

TEOPEMA (npo icHyBaHHA KONa, BAWCAHOrO B TPUKYTHUK).

Y Oyab-AKMA TPUMKYTHUK MOXHa BNWCATW KOno.

Hexain KMFP — paEmit TPHEYTHHK
(puc. 27.3). Ilokamemo, mo icHye TOY-
Ka, piBHOBiAmaIeHa Big Vvcix Horo cro-
pia. lns ueoro npoeegemo BGicexkTpHCH
Kyrie K i M TpuKyTHHMKAa Ta DO3HAa-
yumo Ovkeow [ TOUKY IX mDepeTHHY.
Kosxna touka OGicextpmen kyra K pie- :
HOBigganena Bixg cropim KP i KM, Tob- H,
TD, HAKIIO IHIJ.KP, IHEJ.KM, TO Puc. 27.3
IH,=1H,. AmnanoriuHo KOMHA TOY-
Ka OicekTpucm wKyrta M piBHOBigmane-
Ha Big cropin KM i MP, vobro axkuo
IH, | KM, IH; | MP, To IH;=1H,.

Orxe, IH,=IH,=IH;, To6r0o Touka I — piBHOBigianeHa Bij
cropin TpukyrEaka KMP. Takum unHOM, KONO i3 meHTpoOM y TOYILi
I i pagiycom r=IH,=I1H,=1H; poTHraeTrbca A0 BCiX TPBOX CTO-
pian TpurkyrHuka KMP. Teopemy aosejeso.

31 moiHO AoBeAeHO] TeopeMH DeanmocepeIHLO BHILTHBAE:

P

Yci Tpu BicekTpucKu TPUKYTHMKA NepeTUHAKTLCA B OOHIA Touui.

LleHTp kona, BNMCaGHOro B OaHWA TPUKYTHHUK, — Le TOYKa NepeTtu-
HY BiCeKTPUC UbOro TPUKYTHMKA.

.E —
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';h ?T% AHanori9HO 0 ONMCAHOIO KOJA B [aHWW TPUKYTHUK MOXHa BMNW-

- % catu nuwe ogHe kono. Ile eunauBae 3 Toro, moO TOYKA NepeTH-
HY DiceKTpHuc TPHKYTHHKa — eamHa. OT:Ke, icHYE JaWine oJHa
TOUKA, PIBHOBIAJANEHA BlJ YCIX TPLOX CTOPIH TPHMKYTHHEKA.
i wacTo HASHBAIOTH iHyenmpom i nosHauawoTs Ovksow .
Taxox sigsHaunMo, 110 OiCEKTPUCKM ABOX KYTIB TPUKYTHWKA He
MoXyTs Byt napanensHumun. ([Josedime ye meepdicenna camo-

cmilino. )

e

----------------------------------------

Poas’a:xemo aBi BaykauBl sagadi.

3apaya 1. oeegits, mo paaiyc Koja, BOMCAHOIO B NPAMOKYTHHI
1
TPHKYTHHE, o0uncawerses 3a popmyiow r =E[ﬂ +b—r:}, ne r — pa-

Oiyc BOMCAHOrO KoJja, 4, b — KaTeTH NpAMOKYTHOr0 TPHKVTHHKA,
¢ — HOro rimoreHyaa.

Hexait na pmc. 27.4 aobpameno
NpAMOKYTHHH TpHKYTHHEK ABC 1 roJgo
ia mentpom y Touni I, Boucade B 1ei
TpHKYTHHE. Toukm D, F, G — Tou-
KH JOTHKY ObOro xKoaa jgo cropin BC,
AC, AB smignoeigno. Takox 3a ymMmo-
Bow ID=IF=I1G=r, BC=a, AC=b,
AB=c¢. C r F b-r A

Ockinekn IC — OGicekTpHca nps#a- Prc. 27.4 |
moro Kyrta C, o ZICD=/ZICF =45°,
3a BIACTHBICTIO TOCTPHX KYTIB NpAMOKYTHHX TpHKyTHHKiE [DC
i IFC: ZCID=/CIF=90°-45°=45°. Otrmxe, TtpuEKyTHEKE [DC
i JFC — pienobiuni, Tobro CD=ID=r; CF=IF=r.

3a BJIACTHBICTIO JOTHYHHX [0 KoJa, NPOBeAeHHX 3 ofgHiel Tod-
ku: BD=BG=a-r; AF=AG=b-r. Ockinekn AB=BG+ AG, 10

1
c=a-r+b-r, seinkn 2r=a+b-c; r=E(u+£:--r:],
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3apaua 2. C

HoBeniTs, om0 yewmp KoOAQ, ONUCAHOZO
HABKOA0 NPAMOKYMHOZ0 MPUKYMHUKA, Je- I
Hums Ha cepeduni zinOMeHYy3U MPUKYMHU- A
Ka, a padiyc ybozo KoAQ JOPIBHIOE NOAOBUMI
2inomenysu (puc. 27.5).

[ 1=

Poas'sizanna sagaui 2:
https://rnk.com.ua/106112

Haocranok 3ayBaAHMO: AKINO KOJIO ONUcdHe HABKOJIO TPDHEYT-
HHEKS, TO TPHEYVTHHE ODpHPOIHO HAZBATH NUCAHUM ¥ IIe KOJO.
.A_Hﬂ.ﬂﬂl"iHHﬂ, AKIO KOO0 snNUCAHEe B TPHEYTHHEK, TO TDHEKYTHHEK
OpHPOOHO HAZBATH ONUCOHUM HABRKOJAO OO0 KOJIA.

w5 TMepesipTte cebe!

L e

1. ChopmyawiiTe o3HAYEHHS KOJd4, ONMCAHONO HABKOJIO AAHOTO
TPHKVTHHKA. K ODpH nNbOMY HA3HBAIOTH TPHEKVTHHEK BiJHOCHO

IBOTro Koma?

2. ChdopmyaoHTe 03HAYEHHA KOJ4, BOHCAHOINO B JAHHH TPHKVT-
HuK. Sk npH mpOMY HA3HMBAKTL TPHKYTHHE BIAHOCHO LBOIO
Komna?

3. Haexono sKoro TPHKYTHHKA MOXHA ONMCATH KoJao?

4, jlxa Touka € HEHTPOM KOJIa, OIHMCAHOI'O HABKOJIO JAHOTO TpPH-
KyTHHKA?

5. V axuil TPHKYTHUK MOMHA BOMCATH KOJO?

6. flka Touxa € IEHTPOM KOJa, BONCAHOTO B JAHMH TPHKYTHHEK?
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- Vraxits, Ha #KOMy pHCYHKY 3ofpaskeHo KoJ0, OmHcaHe
HABKOJIO TPHKYTHUKA.

Ha puc. 1 sofpajkeHo Koao Ta gsa TpH-

KYTHHEA. ¥ AKHH TPHKYTHHE BIMCAHO
Komao? -

Ha puc. 1 sobpameno xKono ta asa Tpu-

kyTHEEH. HaBkono Akoro TpHKYTHHEA
onucaHo Koao?




§27. Kono, onucade HaskoNo TPUKYTHURA. Koo, BRKUCaHe B TPUKYTHHK

5. Ha puc. 2 sobpamxeno tpukyrEHE ABC,
Touka O — ueHTp Ko0Ja, OINMCAHOIO
HABKOJI0 IDBOTD TPHKVTHHEKA. ¥YKaMXKITH
BUIPI30K, AKHH € pajilycoM ILOT0 KOJIA.

' B

6. Ha puc. 2 3obpameno tpukyrEnk ABC.
Touka O — upeHTp KoJa, BOHCAHOIO
B Iell TPHKYTHHK. YEKaiTe Bigpisox, A D C
AKWH € pafiycoM HBOro KoJja. . Puc. 2

K

7. Ilobymyure poBiasHER TpEKYTHHE. [loOyaviTe cepegmEHl mep-
NeHIHKYISPH A0 BCiX CTOPIH TPHKYTHHKA Ta TOUYKY IX NepeTHHY.

8. Illobyaviire moBinepHHII TpuKyTHHK. llobyayviiTe OicekTpHcH
BCIX KYTIB TPHKYTHHMKA TA TOYKY IX nepeTHHY.

9. Bubepits yci DpaBHIBHI TBEDAMEHHA 3 ODOJAHHMX: a) HABKOJIO
OVABL-AKOTO TPHKYTHHEA MOMHA ONMHCATH Koao0; 0) menTp onm-
CAHOT'O KOJIA JIeKUTh Y TOYIl HepeTHHY CepelMHHUX NepleH-
AHKVIAAPIB A0 CTOPIH TPHKYVTHHEA; B) KO0J0, BOIHCAHE B TPH-
KYTHHK, NepeTHHAE CTOPOHH TPHKYTHHEA; I') IIeHTP BOIHCAHOIO
KOJIA JIe¥KHTE V TOUI nepeTHHy GiceKTpHC KVTIB TPHKYTHHKA.

10, BuGepiTs yci nmpaBHabHI TBEDAKEHHA 3 MOJAHWX: a) BOHCATH
KOJIO0 MOKHA TIMLKH B piBHOGIYHNI TPUKYTHHK; 0) HeHTD BIH-
CAHOTO KOJIa pPIBHOBiAJZANEHHH Bl CTOPIH TPHKYTHHKA;
B) KOJIO, OITHCAHE HABKOJO TPHKYTHHKA, NPOXOAHTE Yepes yci
BEePIIMHH TPHKVTHHKA; I') CepeIHHH] NepPIeHANKVISAPH OO0 CTO-
piH TPHKVTHHKA NMepeTHHAKTHCA B OAHIH TOHIII.

CepefHiit piBeHb

11. Ha pmec. 3 sobpaxeno TpukyvrHHK ABC. | B
IlepereciTs pHCYHOK V 30IIHT 1 OMHIINTE
HABKOJIO TPHKVTHHKA KOJO.

12. Ha puc. 3 zobpaxkeno TpukyTEHE ABC.
IlepeneciTh pHCYHOK ¥ 30LIMT i BOMIIITE
V TPHKYTHHE KOJO0. L
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13. Ha pmec. 4 3ofpameHo Koao, sKe B
BOHCAHe B TPHKYTHHK ABC. 3nai-
AiTe rpaaycHy mipy kyra ABC, aruio
Z ABO =20°,

14. Ha pwuec. 4 3obpameHo Kono, aAKke
BOHCAHE B TPpHKYTHHK ABC. 3Hai-
AiTe rpaagveHy mipy kyvra ABO, akuio A C
ZABC =50°. Puc. 4

15. Ha pwuc. 5 3obpakeno Kono, SKe OOH-
caHe HABKOJO pisHOOEIpeHOr0 TPHKVT-
auka ABC. 3Bmnaigite mosxuny BD,
akmo AO=3 cm, OD=2 cwm.

16. Ha pmuc. 5 aofpameHo Koo, SKEe ONH-
caHe HABKOJO piBHODeIpPEeHOro TPHKVT-
nuka ABC. 3naigiTe goBXHHY pagiv-
ca KoJla, AKIo BigoMo, mo BD =3 cwM,
OD=1 cwm.

17. 3HalgiTe JOBMHHY pajiyca KOJa, OMHCAHOTO HABKOJIO IPAMO-
KVTHOIO TPHKYTHHEA 3 rinorenysomn 10 cm.

i,
18. Komo onucaHe HaBKOJO NPAMOKYTHOIO TPHEYTHHKAa 3 rimoTe-

Hy3010 12 cm. 3HalifiTe JOBXKUHY pajiiyca ILOrO KoJA.

19. SBmalgiTh ZOBKHHY pajiyca KoJa, BOHCAHOTO B MPAMOKYTHHH

TPHKYTHHK i3 kateram# 5 ¢M, 12 emM i rinorenyzow 13 cm.

20. 3BaaiigiTs AoBXHUHY pajliyvea KoJa, BIHCAHONO B NPAMOKYTHHH
TPHKYTHHK i3 KateraMH 8 cM, 15 cm i rimoremysow 17 cwm.

. ,q,ncTaTHm piBeHb

Kono, soucane B pipnobivani tpukytauk ACB, ginnTts TOY-
KOK JAOTHKY OAHY 3 GiuHMX CcTOpiH TPHKYTHHKAa Ha IBa Bij-

PiaKH, JOBMHHH AKHX JOPIBHIOIOTH o CM 1 3 CM, paxyiouH Bij



23.

24,

25.
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BEPIIHMHH, NPOTHJAEKHOI A0 OCHOBH
(mue. puc. 6). 3uaiigiTe nepumerp C
TpEKyTHHKA ACB.

Kono, Bnucane B piBHOOIYHHI TpH-

KYTHHE ACB, 0ianuTh TOYKOK HOTHKY

oaAHY 3 OIYHHUX CTOpPIH TPHKYTHHKA N
noBxuHO0K 10 cM v Bigmomenwi 3: 2,
PaxyiouH BiJl BepIIMHN, NPOTHJIEX- A M B
HOl Ao ocHOBH (ame. puc. 6). 3Haii- Puc. 6
OiTh JOBKHHY OCHOBH TPHKYTHH-
ka ACB.

Kono pagivea 2 cM Bunmcasne B mps-
MOKYTHHII TpHKVTHHKE ACB i3z opa- | M
mum KyToMm C. Touxkow porury M

KOoJ0 po3adMBae TrinoTeHy3y TpH- N
KYTHHKA HA YACTHHH 3 JOBXHHA-

Mu BM =3 cm, AM =10 cm (auB. 4 K r‘c
puc. 7). 3maiijiTe nepumerp TpH- Puc. T
KyTEHKa ACB.

Kono pagivea 1 cm Bomcade B NpAMOKVTHHH TpHKYTHHK ACB
iz nmpamum Kyrom C. Touxkamm gorury N i K wono sigTmnHac
BiJl KaTeTiB vacTHHEH 3 JoBxuHaMu BN = 2 cm, AK = 3 cm (aus.
pHc. 7). 3HAHOITH mepuMeTp TPpHKYTHHKA ACB.

Hasxomo npamokyrHOro TpHKYTHHEA ABC i3 npaMum kytom C

OIHMCAHO KOJ0. 3HANAITE JOBKHHY pajiyca Iboro KoJja, AKIIOo
AC=16 cm; ZB=30°,

Haekono npamokyTHoro TpuxkytHuxa ABC iz npamuMm Ky-
ToM C onHcaHO KOJO, pajiyc AKOro JOpiBHIOE D ¢M. SHAHTITH

moexuAy xkarera BC, axmo ZB=60°.

HoBegiTs, OI0 OEeHTP K04, OOHCAHOTO HABKOJO piBHOOIWHOrO
TPUKYTHUKA, JIEKHUTh Ha NPAMIHN, 1110 MICTHTE BHCOTY TPHKVYT-
HHKa, OpOBEJeHY J0 HOoro OCHOBH.
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? 2.

29,

30.

31.

22

160

HoeeaiTs, 110 HeHTp KoJja, BOUCAHOro B pieHOOiuHMHA TpHUKYT-
HHK, JIeJKHTh HA BHCOTLI TPHKYTHHEKA, IPOBeIeHIH 10 iforo oc-
HOBH.

Hasrono  piBrOOiwHOrO  TPHKYTHH- e
ka ABC (AC = BC) onucaHo Kojao ia C
negtpom O (auB. puc. 8). 3mawoun, Mo
£ AOB=100°, anaiigiTe rpagycHy mipy
Kyvra ACB.

Hasrkono  pisaobiu#oro  TpHKYTHH-
ka ABC (AC = BC) onmcaHo KoJo i3
nearpom O (aus. pue. 8). 3Hawun, mo
ZACB=T0°, amaiiniTe rpagycHy Mipy
Kyra AOB.

IlenTp Kona, ONHCAHOTO HABKOJIO TPHKYTHHKA, JE/KHTH HA BH-
coti TpukyTHHKA. [loBegiTh, 10 TPHKYTHHK pPIBHOOIYHHH.

Puc. 8

IlenTp Kona, BOMCAHOTO B TPHKYTHHK, JI€KHTh HA BHCOTI TPH-
kyTtauka. JloBesiTs, Mo TPUKYTHHK piBHOOIuHMIL,

Kono, sopcase B piBHOGIYHHHA TPHKVTHHE, JUIHTE TOYKOIO J0-
THKY OJHY 3 DIYHHMX CTOpDIH Ha JABA BIJIPISKH, AOBXKHHH AKHX
gopiBHIOIOTE 6 cM i 4 cm. 3HaHDITE DepHMeTp TPHKYTHHEKA.
CriasKH po3s’A3KIB Mae sagaqua?

Kono, Bomcane B piBHOOIMHHMII TPHKVTHHE, ILIHTE TOYKOO
AOTHKY OAHY 3 DIUHMX cTOpIH JoBMXHHOI 12 cM, Vv BijHOIEH-
Hi 2:1. 3HaligiTe AOBKHHY OCHOBH TpPHKYTHHKA. CKinbKH
po3B'A3KIB MaE 3amaqa?

Komno, Bnacane B IpAMOKYTHHH TPHKVTHHE, ALUIHTH FiNOTeHY-
3y TOYKOIO JOTHKY Ha ABa piBHi Bigpiakn. 3HaiigiTse rpagycHi
MipH IOCTpHX KYTiB TPHKVTHHKA.



§27. Kono, onucade HaskoNo TPUKYTHURA. Koo, BRKUCaHe B TPUKYTHHK

.

36. Paaiyc Kosa, OnHCAHOTO HABKOJIO NPAMOKYVTHOrO TPHKVTHHKA,
JopiBHIOE ogHOMY 3 KareriB. 3HalifiTe rpagycHi MipH roctTpux
KVTiB TPHKYTHHKA.

37. DbBiuna cTopona pirHOOiuHOrO TPHKYTHHEA AopieHIOE 6 cM, rpa-

AyCcHA Mipa KyTa, OpOoTHJesKHOro go ocHoBH, — 120° 3nan-

AITE IOBXKHHY pajiiyca OnMcaHOTo KoJa.

38. biuma cropona pisHOOiuHOTO TpHEyTHHEKa aopisHioe 10 cwm,
rpajgycHa mipa kyTta npe ocHori — 30°. 3uaiifiTe JOBMKHHY
pajiyca OmHCAHOIO KOJA.

T 39. Jorepirs, 110 NEHTP BIMCAHOrO B PIBHOCTOPOHHIN TPHKYTHHE
KOJIa H IeHTp ONHCAHOIN0 HABKOJIO HBOTO KoOJa 30iraloThCH.

40. [openirs, n10 KoJAM [MEHTP ONHCAHOIO HABKOJO TPHKVTHHKA
Ko0Ja 30iraeTsCcA 3 TOYKOK IepeTHHY HOro MemiaH, TO IeHd TpH-
KYTHHK — PIBHOCTOPOHHIH.

? 41. JloBeniTs, 10 pajiyvc KoJa, ONHCAHOTO HABKOJO PiBHOCTOPOH-
HBOTO TPHKYTHHMKA, BABiui Ginsmnil 3a pajgiye Kojaa, BOHCAHO-

ro B el TPHKVTHHE.
= meil TPHKYT

42. JloeeniTh, o cyMa pajiyca Koja, ONHCAHONO HABKOJO piBHO-
CTOPOHHBOTO TPHKVTHHEKA, i pajivea KoJa, BOHCAHOTO B Ieil
TPHKYTHHK, AOPIBHIOE BHCOTI TPHMKYTHHEA.

43. JloBeniTh, 0 KOJH IEHTD ONHCAHOTO HABKOJO TPHKVTHHKA
KOJAa HAJEeXHTH HOro CTOpPOHI, TO LeH TPHEYTHHUK — NOpAMO-

KVTHHII.

. y

44 JlosegiTh, w10 cyMa AiamMeTpiB BOHCAHOTO il ONMCAHOrO Kin
NpAMOKYVTHOI'0 TPHKYTHHKA AOpiBHIOE cyMi Horo Kareris.

t

b

|  Hotwusl go kin maipoTts bDaraTo mikaBux sactocyBans. Hanpuxnapg,
JAOTHYHI BHKOPHCTOBYIOTE Il Yac rpu B DLIBAPA AJIA NPHILIIIOBAHHA
OHTKa — KyIi, 0 AKiH HAHOCATE VIap.

& LlikaeuHKK BIg piayca Tapaca

'\-'-:_'I"—. L
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Poapin 7. KONO TA KPYT

Arxmo nogmerTHCA HA viaap no OHTRY
aropH, TO KyJi MoxHa 3o0pazuTi Koja-
mu, Hexail Komo i3 meaTpom v toumi B
noasavae OUTOK, KOO 13 ONeHTPOM ¥ TO4Y-
ni C nosHAYaEe NPUILILHEY KV, & KOJO
ia menrpoM y Touni M — yABHY KyIIo,
0 MO3HAYAE KiHIEBe MOJIOMeHHS OuT-
KA B MOMEHT 3ITKHEHHA 3 NMPHILIbHOIO
KyJielo.

JAna BIyVYeHHA B JY3Y HANDAMOK
vaapy Big OuTKa obmpaeThca Tar, mobd
crnibHA AOTHYHA A0 npuuiasHol Kyal Ta
vABHOI Kyial (3ejeHA mMpAMA HA PHCVH-
Ky) Oyna neprneHAMEYIAPHOW A0 HpsH-
MOi, 0 OPOXOAHTE Yeped MeHTp IV3H
i1 meHTp NpHIiABHOL Eyal (HA pHCYHKY
BOHA NPOXOJWTL 4Yepe3 [Bi 3eneHi Tou-
KH), fAxmo BgapuTH caMe TAK, TO IpH-
NLIBHA KY/AA NOTPAINHTE ¥ JV3y, a OHTOK
BiICKOYHTEL V HAOPAMKY, IapajlelbHOMY
aeneHin mimii.

e B
1_"% 3anuTaHHA | 3aBganHa Big Aiaycs Tapaca
I 1. Yum rpanm Bu Komu-ebyas v Olaeapa? dAxmo Tak, To 9H BHKO-
PHCTOBYBANM ONHCAHMH cnocid MpUUILIOBAHHA ANA BIYVYAHHA
B avay? Hackinekm Bmamumm 6yiam Bami copobu? Axmo Bu He
rpann B Olaeapxa, To obos’A3aKkoBo cnpobyitTe!

2. CropHCTABIIHCEH JOJATKOBHMH KepenamMH imdgopmamnii, mia-
HalTeca Olakine npo 1HOI NPAKTHYHI 3aCTOCYBAHHA JOTHY-
HHX [0 KOJIa Ta 0 ABOX Kin i migroryiiTe HeBelHKe MoBigoM-

JIEHHH.
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§28. 3apaui va nobyposy

@ NoeTOpeHHA Ta NIAroToBKa A0 BUBYEHHA HOBOro Marepiany

1. Copoctits BHpa3mn.
a) (2x+8y)(2x -8y)+9y” -4x*; 6) (4a-5b)* +20ab.

2. Poap’amirs piensaasa,
a) 4x—2(1-x)=8; 6) 2(1-y)+4(y-2)=5.

3. ¥V IIACK sapano rouxm A(1;0), B(-2-11), (0,5 -1),
D(-0,5;0). fAxi ia nux Towoxk Hame:xaTs rpadiry dyarmii
y=2x2-x=17?

4. ¥V menw rkade «3aTHMOK* € 5 BHAIB cymiB, 3 BHAH M’ ACHHX
cTpaB, 4 Buanm puOHHMX cTpaB, D BHAIB rapHipis i 6 Bugis Ha-
noie. Bigpigyeauka kade xoue samoBuTH Ha 00ig cyn, M’ acHY
abo pubry crpaBy, rapHip i Hamifi. CKiThbKH B Hel € BapiaHTIB
eubopy obigy B nsomy xade?

5. Ha sigpisky AB Basaro rtoukn C i D tak, mo touka C naje-
JKHTL Bigpiaky AD. 3paiiaite goexuHy Bigpiaka CD, akmo
AB=16 cm, AD=13 cm, BC=14 cm.

3apavi Ha nobyposy

----------------------------------------

draem, Terasko, BHABHIOCA, N0 HAII TLIAH 13 MOOVIOBH KpH-
HHII AJA Apyra He TaK Jerxko BTiauTH B xuTTA. BiH nmonpo-
CHB 3p0o0HTH He CXeMATHYHHH PHCYHOEK, a TouHHH! | ne He Tar
npocrto, 60 NOALIMTH BiAPI3OK HABMNLI HABITH 3a JOMNOMOrON Jii-
HillKH 3 moAinKaMu He Tak Bae il IpocT0 — BHHHKAE noxulka
susmipwsarna. llobyaysaTn nepnesanKyaasp TAK caMo0 HEJEerKo
3 Tiel camol mpHuMHNA, HaBiTe 3a gonomorow kKocuHid. I ne
JIHINe HA Ianepi, a A VABAAK, HACKLIBKH CKJAJHO Ie 3pobuTH
Ha micuesocril
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Tax, ne npasga. {1 gecs umrana, M0 HM HaABITh 3alMAETHCA
okpeMa Hayka — 2zeodesia. lllono kpuunni, To sacnpasai, Ma-
OyTh, HE TAK 1 OpUHOANOBO, moEb ii Oyvao poamimeHo ieaabHO
HA OAHAKOBiN Bigcrani Big GyAMHKY, KOpIBHHKA Ta KYPHHEKA.
Opsaxk ansa pospaxyHKY 0idsm cKIAHHX iHMeHEePHHX KOH-
CTPVEKIH e OyBae BaAKJIHBO.

Mo peui, HaBiTe Ans nobGyaoeu KaymOH Ha gaui norpiben Tou-
HHH maaH, 060 AKOIO HEeOpaBHJIABHO PO3PAXVBATH MOJOMEHHSA
[eHTpa ONHCAHOrO KoJa, To Kavmba suiije He ayiKe KpPVraow
i He gy:ke BIHCAHOK Mi THMH Jopixkamu. Busensersca, mo
noOVAVBATH AOCHTH TOYHO DiCEKTPHCY KYTa — Te)X HEmpocTe
aapaanHa!l [Ipononyo sanuraTi npo ne y BYHTENIB.

» ® B B B 8 8 B 8 B 58 8 85 ®F B = ® " & @ ®E ® ® ® B ® 8§ @ _&@'®m ® 8 = ® ® =B 8 F W

Taxr, apificHo, TouHl MOOVIOBH BHKOHVBATH JAOCHTE HEINPOCTO.
Ansa nofyaor Ha nanepi paninie BHKOPHMCTOBYBAIM BHKJIKY-
HO KpecnaApcbKi IHCTPYMEHTHM — UWPKYNE | NiHIAKY. dapas yce
DiabIIol mOMYAAPHOCTI IPHM BHKOHAHHI KpecJgeHb HaOyBawTh
koM oTepHI mporpamu Ha kmTant AutoCAD. Ognak ix Bm-
BUYeHHA morpefye 3HAYHOro 4dacy. TOMY COOMATKY ONAHYEMO
oupKkyab 1 aigiiiky. I[i iscTpyMerTH, 0 pedui, BHKOPHCTOBY-
panu me B [lasrid I'pemii!



§28. 3apadi Ha nobyposy

bynemo BBaxaTW, WO 3a AONOMOrol NiHIMKW MmoXHa nobyaysaru:

AOBINbHY Npamy,;

NpAMY, AKa NPOXOAWTE Yepes AaHy TOUKy;

NPOMIHB 13 MOYaTKOM Yy AaHin Touui;

npAMY, AKa NpoxoaWTb Yepes OBi AaHi TOYKK;

NPOMIHb i3 NOYaTKOM Y AaHiln ToYll, AKMA NPOXOAWUTL 4Yepes
IHWY AaHy TOYKY;

BiAPI3OK i3 KIHUAMKW B ABOX OaHWX TOYKaX.

Bynemo BBaaTu, WO 32 AONOMOroI0 UMPKYNA MOXHA:

nobyayeatu gosinbHe kono abo Woro 4YactuHy;

nobyayeatu Kono abo More YacTuHy i3 UEeHTPOM Y AaHin Touui;
nobyayeat Kono abo Moro YacTuHy i3 UeHTPOM Y AaHin Touuli,
papiyc AKoro AOPIBHIOE AaHOMY BIpI3Ky;

YCTaHOBWUTKW PO3XWN LUWMPKYNA, PIBHUA faHOMY BiApi3KY;

Ha 3afjlaHoMy NpomeHi Bifl NOYaTKOBOI TOYKK BiKNacTu Bigpi-
30K, PIBHUW gaHOMY.

SayBaKuMoO: poie asywouu sadawi na nodydosy, yumu iHcmpymen-
mamu He MONCHA BUKOHYsamu iHwux nolydos, OKpimM 3a3HaAYe-
nux. Tax, KpecaapcoKy JAIRIUKY CJIiI BBAXKATH TAKOIO0, [0 HE MAae
nojinok, To6To HeW He MoNHa sumiposamu dosxuny sidpiska,
INani B samauax Ha mobyaoBy saebiasmioro sajalmThCcA T'eo-
MeTpH4YHO, TODTO Vv BHraaai sobpaxkeHns BianoBigamx ¢irvp.

Posge'Azatk 3agady Ha nobygoBy o3Havae:

Ha OCHOBI aHanMizy ymoBW 3afauvi cknactv niad nobydosu reo-
METPpUYHOI ¢irypw;

3a CKNageHum NNnaHom BUMKOHaTW nobydosy L€l reomeTpudHOI
irypu 3a gonomMmorol UMpKYna Ta NiHinkY (peanbHnx 4K sby-
NOBaHUX Y KOMMN'IOTEPHY nNporpamy);

dosecmu, wo nobygoeaHa reomeTpuuHa dirypa € WyKaHow;
NPOBECTV JOCAIOMEHHA, YW 3aBXOW 3ajada Mac pPO3B'A3KMW,
| AKLIO TakK, TO CKINbKK IX.
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Poapin 7. KONO TA KPYT

[IpoimocTpyemMo HaBelleHY CXeMy PO3B A3VBAHHA HA NPHKIAMI
onopHol aajgaui 1.
( OMNOPHA 3AAAYA 1 (nobynoBa TPUKYTHWMKA 3a TPbOMa AaHUMMK
cTopoHamu).

Y NobyayWte TPUKYTHWK, CTOPOHW AKOro [AOPIBHIOKTH TPbLOM
AaHum Bigpizkam.

Ananis. Hexai ma puc. 28.1 sobpamxeno Bij- a
piskH, JOBMHHH AKHX J0piBHIOIOTH a, b, c.
ITpunycrumo, mo rpukyrank KLP, nna ako- —2
o KP=a, PL=b, KL =c, ywe nobGydosano. e
He nopymyiwoun saransHocTi MipkyBasb, Oy- g

JeMo0 BBajykaTH, 1o a<b<c. ~ Pue. 28.1
I B> . Ocrginexkn I'MT, mo nemxares Bij
i - nadol TOYKH HA AaHI# Bigcrani,
¥y a b € KOJI0, TO Touka P HAIeXNTh
f 1 KOany 13 meHTpoM Vy Toumi L
\ E\ ¢ ] L ' i paagiycom b, a Takom Koy is
\ TR meaTpoMm vy Touni K i pagiy-
\q____f/ 1 com a. Omxe, daxTHuno TOU-
e i ka P € TOYKOW NHepeTHHY IHX

Puc. 28.2 | Kim (pme. 28.2).

MNobypoea. Ina nobygoBu MIVKAHOTO TPHKYTHHEKA:

* MNO3HAYMMO HA NIOINHHI gopiaesHy Touky K i 3a gjomomoromw ji-
HIHKH DpoBEeAeMO MPOMiHB 13 TOYATKOM ¥V Il TOWIL;
3a JONOMOrOK IHPKYIA BiAKJIaneMo Ha LLOMY [IpoMeHi Bif
Toukl K Bigpisoxk KL =c;
nobyayemo KoJao i3 nerTpom v touni L i pagivcom b;
nobyavemMo KoJao ia nearpoM v Touni K i pagivcom a;
Touka P — Oyap-AKa 3 ABOX TOYOK MEePETHHY IMHX KLI;
TpHKYTEUK KLP — mykasmnii.
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§28. 3apaui va nobyposy

Hoeependn. ¥ tpukyTHuky KLP cropona KL =¢ 3a nobyaosol.
Ockinekn Touka P HaTeXHTh KOJY i3 meHTpoM v Tounmi L i pamiy-
com b, To PL="b. Ananoriuso KP=a, 60 touka P HaleXHTh KOOIV
i3 merTpoMm v Touni K i pagiyvcom a. Ormxe, cTopoHH nobyIaoBaHOTO
TPHKYTHHKA AIHCHO JOPIiBHIOWOTH AOBMHHAM JAHHMX BiApiskis, mo
i BHMaranocs.

Hocnigxenns. Is mobyaoBn BHAHO: AKINO KOJa i3 MeHTpaMH B TOY-
kax K i L neperunnaloThcs, To 3ajaua matume po3s’ ssok. Ouesnj-
HO, mo ne Gyae eigbysaTHea 3a yMOBH, m0 ¢ <a+b. Axmo sagaua
Ma€ PO3B A30K, TO HA IUIOLIMHI TAKHX TPHKYTHHKIB i3 JaHHMH CTO-
poHaMH MOXHA nobyayeartu Gesaiv, 6o Tourky K i npomins iz nouart-
KOM Vv il Touni moxHa BHOpATH AK 3aBroaHo, a nobvaoBaHl Koja
MAIOTH JABl TOYKH HepeTHHY. AJe BCl Il TPHMKYTHHEH OyAYTH piBHI
3a TpeoMa cropoHaMi. Tomy OyaeMo BRAXKATH, IO JAaHA 3aJa4a MAE
odun pois A30K 13 TOYHICTIO A0 momdoskeHHA Toukn K, obpanoro mpo-
meHs 1 obpanol misnnouMHM BigHOCHO npamoi, wio MicTuTh ueit
OpPOMiHE.

Hapani, axmo v Bumo3i 3agavui Ha nobygoBy He 3a3zHAYEHO MO-
JoKeHHA mykKaHol ¢irypn, To byavemo o Girypy 3 TOMHICTIO
1o 11 monoxenna Ha nuomuHri. Piexi ogepixani mykani girypn
OyaeM0 BBAXKATH 34 OJHH PO3B A30K 3amadi.

HAxmo pesxi eranu poas’sayBaHHA 3ajadl Ha nodyjoBy € oue-
BHIHHMH, TO B 3amHci po3B’AszanHA iX 3aebiismoro omycka-
oTh. [lokaskeMo me Ha NpUKIaAl HACTYNHHX ONOPHMX 3ajad.

ONOPHA 3AOAYA 2 (nobypnoBa KyTa, piBHOTO JaHOMY KyTy).
MobyayiTe KyT, W0 AOPIBHIOE faHOMY.

MNobyposa. Ina mobyaoBn MIYKaHOTO KVTAa:
- HA CTOPOHAX AaHOro Kyra A mosHadwamo goBiasHi Toukm B 1 C
1 CHOJYYMMO IX BIApPIIKOM;
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Poapin 7. KONO TA KPYT

nofyayemMo OIpoMiHE 13 moYaTKoM y Toumi A, i Big Touk:m A,
B [eAKY MIBOJOOIMHY BIJIHOCHO IBOTO HOpoMeHD nodyay-
emo TpHEYTHHK A, B,C, 3a namumu croponamu: A B, = AB,
AC, = AC, B,C, =BC;
KyT By A,C; — myrauumii.
fosepenns. AABC=AAB,C, 3a Tproma croponamu. Orxe,
LA=/4A, mo ii BEAMAarauaocs.

B onopsiit sagaui 2 rouku B i C mo:xHa GyayBaTi 3a JOIOMOTOK
OHPKYIA SK TOYKH HEePeTHHY KOJa JOBLIBHOro pajmiyea 3i cro-
poHaMu gaHoro Kyra. ¥ nsomy sunagry AB= AC= A, B, = A,C,
i rpukyraukn ABC i A, B,C, — pienobiuni.

OMOPHA 3AJIAYA 3 (nobygosa bicekTpucw),
Y MobygynTe GicekTpucy gaHoro Kyra.

MNobypoea. [Ina nobygoen HGicekTpucH gaHoro Kyra A:
- OpoBefeM0 KOJO i3 M[meHTpoM
v Todimi A 1 3 MOBLIBHHM pa- i
aiycom r (4epBoHe KOJIO Ha |
puc. 28.3); |
NO3HAYMMO TOYKH [epeTHHY |
KoJaa 3i cropoamu Kyra K i P;
NpoBeIeMo ABa KoJa pajgiyca r ia
neHTpaMi B Toukax K i P (cuni
KoJaa Ha puc. 28.3);
MNO3HAYHUMO TOYKY HNepeTHHY IHX
Kin, Bigminny Big A, uepes L;
npomiae AL — mykana Dicek-
TPHCA.
Nogepennn. I3 pisuoeti TpHKVTHHKIB AKL 1 APL 3a TphomMa cTO-
poHamu eBumuneae pienicte kyTie LAK i LAP, Tobro npomine AL
€ ODiceKTpHCOIO Kvra A, mo i BEMaraiocs.

A
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SV Bualoun, sx Gyayeaté GiceKTpHCH KYTiB TPHUKYTHHKA, JErKo
nobyayBaTH OeHTP BIHMCAHOTO B TPHKYTHHK Koxa. Ogmak ans
nofya0BH caMOro KoJjia ILOT0 HejoCTaTHbO, DO Cai HABYHTH-
ca GyayBaTH nepHneHAMKYAAD i3 gaHol TOUKH A0 AaHOl mpaMoi.
Hacrynni aBl onopHi 3aga4i JONOMONKYTH e 3pobuTH.

ONOPHA 3AOAYA 4 (nobynosa cepeMHHOro nepneHguKynapa).

Mo6yayiiTe cepeguHHMiA NepneHAUKYNAp A0 OaHoOro Bigpizka.

MNobyposa. [Ina noGyaorH cepeMHHONO NepOneHAUKYAApa A0 Big-
piska AB:

» noByavemo Koo iz nentpom y Touni A i pagiveom AB;
nobyayemMo Koo ia nenrpoMm v Touni B i pagivecom AB;
MO3HAYHMMO TOYKH nmeperHHy mobyaosanux Kia C i D;
nposegeMo npamy CD, axa i 6yae mMyKanUM cepeJUHHUM Iep-
nesguKyaapoMm [.

Hoeepexnn. Hexait M — cepeau-
Ha AB (pmc. 28.4). Ockinekn 3a mo-
bymosorwo AC=AD=BC=BD=ARB,
To TpuryTHHKH ACB i ADB — 4
piBHOOIuHI. 3a BJIACTHBICTIO piB-
HobiuHoro Tpurkyreunka CM | AB '
i DM | AB. Ockinekn udepea ToO4-
Ky M no npamoi AB moxHEAa npose-
CTH €IHHY NepHeHAHKYIAPHY IIpa- R
My, To ToukH C, D i M nexars Ha
oAHill npamiii [, Aka i € cepeguH- | ~ Pue. 28.4
HHM NepHeHIHKyIapoM ao AB.

. 3ayeakumo, M0 ANA NoQiny AaHoOro Bigpiska Haenin AocuTb Npo-
' BECTH [0 HbOro CepefnHHMA NepneHguKynap.
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Poapin 7. KONO TA KPYT

/ ONOPHA 3AOAYA 5 (nobygoBa NPAMOKYTHOIMO TPWKYTHMKA 3a
rinoTeHy301 Ta KateTom).

Mobyaywrte NPpAMOKYTHNA TPUKYTHWUK, riNoTEHy3a N KaTeT AKO-
ro AopiBHIOTL ABOM AaHUM Bigpizkam.

Mobyposa. Hexailt goBxuen ganux Bigpiskie gns kartera i rimore-
HY3H JOPIBHIOIOTE @ i ¢ BignoBiguo. [Ing nmobynoen mykaHoro Tpu-
R}TTHHEH (nuB. puc. 28.5):

NO3HAYMMO HA IIOIIMHI JOBIIb-
HY Touky M 1 mpoBememo mpasa-
MY Hepesd I TOYKY;

Ha npoBefeHil npamiil Bigkna- |
aemo Big Toukm M Bigpiskm |
MK =MP=a; .
nobyayeMo cepelHHHHH Iep-
nenaukyaap | go sigpiska KP;
nofyayeMo KoOJ0 13 HeHTpOM

v Touni K i pagiycom c;
NO3HAYMMO TOYKY [EPeTHHY
KOJIA i3 cepefHHHHM II€pIeHIH-
Kyaapom ax L;

TpUKYyTEHK KML — myxkannii.

]_?Hc. 25.5_

Nosepennn. Ockineku MK =MP=a, To M € cepegmnow KP.
Tomy npama | npoxoguts uwepes Touky M. ¥ nobymosamomy Tpm-
KyTHUKY KML kyr M npamuii i MK =a 3a nobygosow. Ockinbxku
Touka L HanexmTs Koay i3 nmentrpom y Tounmi K i paxgivcom ¢, TO
KL=c. Orxe, rpukyranx KML aiificao € myxkanum.

Nocnipwenns. Jlama sajgaua mae eguHHIl pO3B’A30K 3a YMOBH,
[0 KOJ0 DepeTHHAE CepeIHHHHH NepNeHIHKVIAAD. Spo3VMiio, o
e BiAbyaAeThCA 3a YMOBH d <c¢. ARKmO ma yMoBA He BHKOHVETBCH,
JaHa 3ajada He MATHMe pPO3B A3KY.
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Hapegeni omopHi 3aga4i H03BONAIOTE PO3B'A3VBATH iHINI BaMK-
ausi sagaui va nobygosy.

IIpo Te, Ak NOOVAVBATH TPHKYTHHK 3a JABOMA CTOPOHAMH
TA KYTOM MiX¥ HHMH; TPHKYTHHK 3a CTOPOHOK) Ta JBOMA
NpPHIErTHMH KYTAMH;

npAMYy, 0 NPOXOANTE Hepea

(=] #as [w]
JAaHY TOYKY NepIeHIuKYIApHO @ LFT I
o0 DaHOl TpAMOl: “ 4 h %

https://rnk.com.ua/106113

Onopri saga4i [03BOJAKTL Po3B’aaysaTH i Oinein cKkaagHi 3a-
nagi Ha nmodypoBy. PoarngaeEemMo npuKIajn Takol sagadi.

Japava. [lobyayiiTe TPUKYVTHHEK 3a4 JAHUM KyTOM, DiceKTpHMCOIO Ta
BHCOTOI0, NPOBEJIEHHMH 3 BePIIMHH IILOTO KVTA.

Avania. Hexait na pmc. 28.6 pobpameno pgasmii Kyt B
i aBa Bigpiskm goBxuHOW p i1 h, ulo MawoTes O6yTH BGicexTpucoio
TAa BHCOTOK INVKaHOrO TPHKYVTHHKA ABC, npoBejeHHMMH 3 Bep-
muar B. [Tpunycmumo, mo 3ajaua B:e poas’'sizaHa i TPHKYT-
unk ABC nobygoeano (puc. 28.7). Toxl sucora BH = h, a bicexkrpn-
ca BP=p. Tpukyrank BHP ¢ npamoKyTHHM, 00 3a O3HAYEHHAM
eucoru BH | AC. Kpim roro, Bucora BH € xkarerom, a Gicekrpu-
ca BP — rimorenysow nworo TpukytEHHEA. Ockinekm BP — bicek-

Tpuca, To L ABP=/CBP= %JB.

| h B
m il
. p
o —r . h
B

' A H P C
Puc. EB.T_ )

Puec. 28.6

T e
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Poapin 7. KONO TA KPYT

HNobyposa. [lna nodyaoBH mMIVKAHOTO TPHKYTHHEA:
nosHauMMo Ha niaomuHi Touky H i npoeegeMo uepes Hel nps-
my HP;
nobyayeMo npAMOKYTHHII TpukyTHHK BHP iz npamum Ky-
tom H, karerom BH i rinoremvaow BP;
nposenemo OlcekTpHcy m gaHoro Kyra B, yrBopmBmIK piBHI

ABa KYTH O =%£B (aus. puc. 28.6);

BifkaageMo KyT « Big npomens BP B obuasi miBnjnongmem
BigrocHo npamoi BP (ons. puc. 28.7);
* MO3HAYMHMO TOYMKH NepeTHHY CTOPIH BiAKIaNeHUX KYTiB i3 npa-
mo0 HP ak A i C;
TpUKYTHHK ABC — myxkanwmii.
fosepnenns. Ockrinekn TpukyrHuxk BHP e npamokyTHHM i3 npa-
muMm Kyrom H, 10 B mobyaoBamomy TpHRyTHHKY ABC sBigpisox

BH = h e sucorow. Ockinbkn 3a nobygosow £ ABP=/CBP= %ZH,

T0 nobyposaauil Kyt ABC pnopisHiOE ganomy KyTy B, a Bigpisoxk BP
€ GicexTpmncow kyra B Tpukyrauka ABC, mo i Bumaranocs.

Hocnipwenns. OueBHaHO, HI0 AAaHA 3AJAYA MATHME PO3B A30K 3a
ymoBn, mo TpuKyTHHK BHP moxua nobyaysaru, TobTo 3a yMOBH
h<p. Kpim Toro, v peavabrari mobygoeu obuaBa mpomeni — BA
i BC — mamors neperunats npamy HP. 3a nux asox yMoB poaB’s-
3ok Oyae equnuMm. koo h>p abo npomeni He mepeTHHAKOTE OpHA-
my HP, zagava He matume poas askis. dAxnmo fi=p, To mykasmi
TpUKYTHHK Oyae piBHobiunMM i 3sajgaua maTume po3sB 3o0K. (3anpo-
nonyiime nobydosy das sunadxy, xoau h=p.)

]
ps g

5\ MMepesipTe cebe!

I'. N L

1. fri nobynoew MoXHA BHKOHATH 3a JONOMOrOK KpecifapcbKol
MiHIAKH?

2. fAxi nobymnoBm MOMHA BHKOHATH 3a JOTIOMOT0K HMHpKyIa?
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§28. 3apaui va nobyposy

Hxi ocHOBHI eTann poss’ss3yBaHHA 3ajadi Ha modyaosy?
K nmobyayBaTH TPHKVTHHE 38 TPLOMA CTOPOHAMH?

fAx nobynvears KyT, piBHUI JaHOMY KYTY?

Hx nobyayearn GicekTpucy maHoro xyra?

Ak nobyaveatu cepeinHHHH NepneHANKYIAD A0 Bigpiaxka?
AR mopinmTR ganmit Bigpisox HaBmia?

Ak nmobyayeaTe MpAMOKYVTHHH TPHKVTHHE 34 TiOOTEHY300 TAa
KareTom?

@,\ TpeHaXkepHuK 3an

1.

MoYaTKkoBUiA piBeHb

Hano npomias OM i Bigpisoxk AB=25 cm, axkuii He Hale-
JKHTE IIHOMY ODpPOMeH0. BHKODHCTOBYVIOUH IIHPKVJIL 1 JiHIAKY
bea noaisor, nobyayite Ha npomeni OM sigpisoxk OC Takui,
mo OC = AB.

Hano npomias PQ i Bigpizok OM =3 cM, axkuil He HANEKUTH
IEOMY NOpoMeHI0. BHKOpHCTOBVIOUH HIHPKYVJIL 1 JdiHIAKY Oes
noginok. nobyayiite sigpisox AB rakwuii, wo Toukn 4 i B nHa-
Jexars npoMmeno PQ i AB=0M.

ITobyayitTe aBa KoJa oAHAKOBOrO pajiyeca tak, mob ui xona
MAaJH 30BHINIHIA JOTHEK.

IMob6yaviiTe aBa KoJa OoQHAKOBOTO pajiyvca Tak, mob mi konaa
NepeTHHAIHCE.

Haso Bigpizor OP=3,5 cMm. [lobyaviiTe cepegmHy nBOro Bif-
pi3dKa, KOPHCTYIOUHCH IHPKYJIeM 1 JiHiHKow 0e3 nogiiox.

Hauo Bigpizork QR =5,5 cm. IlobyayiiTe cepeamay nporo Big-
pis3Ka, KOPUCTVIOUHCE HHPKYIeM i giniiikowo Ges noginok.
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i

13.

14.

15.

16.

17.

18.

174

Hano £ A=60°. Kopuerywouncs nupkyiaem i giniiikow, noby-
aviTe bDicekTpHcy neoro kyra. Ileperipre cebe 3a momomoromw
TPaHCIOPTHPA.

Hano ZB=120° Kopucryiouncs DHPKYIEM i JiHIHKOK0, moby-
ayitre BicekTpuey usoro kyta. Ileperipre cefe 3a gonomorow
TPAHCIOPTHDA.

IMobGyayitTe pieHOCTOPOHHIN TPHKYTHHK 3i cropoHaMu 2 cM.

IlobyayiTe TPHKYTHHK 31 cTtopoHaMu 3 ¢M, 4 cM, 5 cM.

CepepHiit pigeHb

Hano sigpiskuw AB i CD, npuuomy AB>CD. IlobGyayiite Big-
pisox MN =AB+CD.

Iano sigpizkn AB i CD, npuuomy AB > CD. IloGvaviiTe Bifg-
piaok KL=AB-CD.

Hamo rocrpokyTHHHE TpHKYTHHE AMN. IlobyvaviiTe mMegianm
IBOTO TPHKYTHHKA.

Hamo tvonokvTHHH TpHKYTHHE ASP. IlobyvaviTe MmemlaHH 1LO-
ro TPUKYTHHKA.

Hano npaMokyTEHEE TpHKYTHEHHK ABC, ZC=90° Ilobyayure
DicCeKTPHCH ILOTO TPHKYTHHKA.

Hano pisnobGiunmit rpukyrauk KLM; KL=LM. Ilobyayiite
OiceKTpHCH IBOTO TPHKYTHHKA.

Hano npavy a i Touxky B, axka He Hane:xuTs npamiin a. Ioby-
aviTe npAaMy b, AKa DTpoxXoauThs Yepes TOYKY B 1 nepnenauKy-
JAPHA 0 nNpAMOol a.

Hamo npamy ¢ i Toury C, axa Hane:xuTh npaMmia c¢. [lobyavi-
Teé OpPpAMY m, AKAa OpoXoAuThk dYepe3 Touky C i nmepnenauky-
JAAPHA 0 OpAMOi c.



19.

20.

J—

21.

23.

24,

26.
2T

28.
29.

30.
3L

§28. 3apaui va nobyposy

Ha pmec. 1 sobpaxkxeno tpukytang ABC, mm——
[lepenecits pucyHoxk y somurt i noGy-
AVHTE NeHTp KOJa, OMHCAHOTO HABKOJIO
OO0 TPHEKEYTHHEA.

Ha pmuc. 1 sobpaxeno rpuryvranxk ABC.
ITepeneciTe pucymok y somuTt i noby-
OVATE OEeHTP KOo0Ja, BIHCAHOIO B IeH
TPHKYTHHK.

Puc. 1

JocTaTHiK piBeHb

3agaHuil KyT noAiniTe Ha 4 piBHi wacTHHH.

3a NaHUMH JBOMA TOCTPHMH KYVTAMH TPHKVTHHEAa mobyaoviiTe
HOTO TpeTid KyT.

3a KyTOM OpH OCHOBlI piBHOOIYHOrO TPHKYTHHKA mobygyviTe
HOr0 KYyT, NPOTHIAEMHHH 0 OCHOBH.

3a KYyTOM MizK DIYHHMH CTOpPOHAMH PiBHOOITHOTO TPHEVTHHKA
nmobyayHTe HOro KyT IIpH OCHOBI.

IlobyayiiTe pieHODIYHMHA TPHKVTHHE 3a OCHOBOKW Ta OluHOO
CTOPOHOD.

[loGyayiiTe piBHOGiYHMI TPHEYTHHK 3a OCHOBOK Ta KYTOM
NpH OCHOBI.

ITobGyayiiTe pieHOCTOpPOHHIN TPHKYTHHK 3a JaHOW HOro cropo-
HOIO.

HobyayitTe kKyT 45°.
Ilobyaynre xkyt 60°.
[MobyayiiTe kyt 30°.
IobypyiiTe xyT 120°.
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T 32, TIlobGyaviiTe NpAMOKYTHHI TPHKYTHHK 3a JBOMA KaTeTaAMH.

T33. IoGyayiiTe TpAMOKYTHHH TPHKYTHHK 34 TiNOTEHV30H 1 ro-
CTPHM KYTOM.

T 34, TlobyaviiTe OpAMOKYTHHH TPHKYTHHEK 3a KATETOM 1 IpHJIErIHM
rOCTPHM KYTOM.

) BUCOKWIA piBeHb

ITobyayiire npamy, napajieibHy A0 3ajaHol npamoi, sxa npo-
XOIHTE 4Yeped sazany Touky K mosa sajaHol IpPAMOIO.

Ha puc. 2 nobynoano bOicexTpHcy
KyTa A IHIDHM coocoboM, HIK TOH, |
110 po3rasjaBcs B onopHii sagaqi 3 |
§ 28. CxkaagiTes nnaH Takol nobynoBn

Ta AOBEeRiThH, 0 npomias AM — 6i-
ceKTpHuca Kyra A.

T 37. IlobyayiiTe npAMOKYTHHI TPHKYTHHE
33 KATeTOM i IPOTHIEXHHM rOCTPHM | ~ Pume. 2
KYTOM.

38. IlobvaviiTe piBHOOIYHHMI TPHKVTHHEK 3a OCHOBOI Ta IIPOTH-
JeHHUM KYTOM.

39. IlobyaviiTe piBHODIYHHH TPHKYTHHE 3a DIMHOK CTOpPOHOIO TAa
KYTOM HOpPH OCHOEi.

40. llobyaviiTe piBHODIYHHMN TPHKYTHHE 3a OiYHOK CTOPOHOK Ta
BHCOTO0, MPOBEAEHOK A0 OCHOBH.

41. IlobyayiiTe NpAMOKYTHHII TPHKYTHHK 3a FOCTPHM KYTOM i BH-
COTOI0, IPOBEIEHOI /0 TINOTEHV3H.

42. IlobyayiiTe NpAMOKYTHHII TPHKYTHHK 3a KaTeToM i DicexTpn-
COI0 IMPAMOTO KYTAa.
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- TlobyayiiTe TPHKYTHHK 3a BOMA CTOPOHAMH i BHCOTOIO, IO~
‘BeseHow a0 oaHiel 3 mux. Jna cknaganssa naany nodyaosm
‘BHEOpHCcTaiiTe puc. 3, ge AC=b; AB=c.

44, TloGyayiiTe TPHKYTHHK 3a CTOPOHOIO i IPOBEJEHHMM 10 Hei
megianol Ta Bucorow. [lna ckiraganHa naary nodbyaosm BH-
Kopucraiite puc. 4, ne BC=a.

- Iluﬁwwﬁ're pmnoﬁlmﬁ TPUKYTHHK 3a 0iYHOI CTOPOHOK Ta
MefiaHOl0, npoBefeHol Ao Giunol croponn. [na ckiagaHHs
Iany nnﬁym;mn BHKOpHCTaliTe pHc. 5.

i

46. Tlobyayiite TPHKYTHHE 38 CTODOHOI,
OpuaerauM Kytom i GicekTpHcoo, npo-
BeJEHOI0 3 BePIINHH Hboro Kyra. [lna _
CKAAJAHHA TAAHY TODYI0BH BHKOpH- L
craiite puc. 6, xe AC=b. A C

..*ﬁ';- LikasmHKKn BIg glayca Tapaca

3apayl Ha nobyposy saiimaioTs ocofamBe Micme cepen ycix reo-
MeTpHUYHHX 3ajad, AKi posp’aaysaam B gasHuay. eomerpuuni mo-
OynoBu € ogHEM i3 HAHOLNBII HiKaBHX pO3AiNiB MATEMATHKH, TOMY




Poapin 7. KONO TA KPYT

iHTepec A0 HHX He 3racae o goci, Xo4a BYEHHA Npo nodyI0BH BHHHK-
a0 8 Crapoaasniit 'penii me 8 IV-V c1. 10 H. e.

CyTrTeBo0 0coOAHBICTIO MOCTAHOBKH 3ajad HA MoOVAOBY B CTapo-
AaBHil rpeunbkiit reomerpii 6yao obmesxenHa sacobie posp’sasyeaH-
HA JHIIe ABOMA IHCTpYMeHTaMH — uyupkyaem i ainiiitkow. Ocob-
JHBA POJbL caMe IHX IHCTpyMeHTiB BifoOpakae 3HaYyHIICTE KoJa
Ta npamoi B reomerpii. BuBuenns came nux reomerpmuHux giryp
BH3IHAYHJIO OCHOBHHI 3MICT KJIacHYHOI reomerpii, mo chopMyBaBca
B JaBHHHY.

[lepeBaskue 3acTocyBaHHA IHDPKVIA Ta JdiHIHKH AK 3acobis
po3B’ A3YBAHHA saga4v Ha mobyaoBy Oyao saxpimnene mie B «Haua-
aax» Epxknina 1 3 wacoMm erano icTOpHYHOKWO TpaaMilieio, AKa it aapaa
MATPHMYETBCA AK V HAVKOBHX AOCHIIKeHHAX, TAK 1 B MIKLIBHOMY
kypei marematuxn. [Ipore B TakoMy BHDAAKY NPUPOAHHM BHIIALAE
NUTAHHA: Yu Oyde-axa sadava Ha nolydosy moxce Oymu pois aiaHa
3a JonomMozow aute yux osox incmpymenwmisa?

flk Buasmnoca, panexo He kKoxxHA! Jlo 3anau, axi He MOXKHA
pO3B’'A3aTH 3a JONOMOTOK JHIIE MHPEYJAA TAa JiHIHKH, HAJEKATh
mpu susnayni sadaxi dasHuHu: 3ajada PO KBAAPATYpPY Kpvra; aa-
Aada Opo TPHCEKIio KyTa; aajada Op0o NOABOCHHA Kyba.

Hosrmit wac Oy10 HeBiOMO, YHM MOMKHA PO3B A3aTH Il 3agadvi 3a
ponomorow pupkyng ta ainiiku. JInme 8 XIX er. anrebpaiuunmu
MeTogaMu OyJa0 AOBeAeHO, M0 me 3po0HTH HeMOKJAHBO. IcTopHuHe
JHAYEHHA TPpbLOX BH3HAYHHX 3aja4yY JABHHHH NOOJAArae B TOMY, IO
BOHH CTAJH OJIHi€I0 3 MepPIINX NPHYHHE MNOMIYVKY JOBeAeHHS NPHHIIH-
MOBOI HEMOMJIMBOCTI 3Z1HCHEHHA NEeBHUX MPOLEIVP V MATEMATHIL.

:«f:-t.’lf - 3anuTaHHA | 3aBfadHHA BIf ainycs Tapaca

I 1. CxopucraBminch AOJATKOBHMH JKepenamu indopmanii, agia-
HaliTeca Ginepnie mpo TpH BH3HAYHI 3a/avyi JABHHHH, AKiI He

MOMHA PO3B H3ATH 3a JOMOMOTOK0 mupryna Ta miaiakx. Ilig-
roryiiTe HeBeJHMKe NOBiJOMJIEHHSA NP0 KOMHY 3 HHX.
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Yu poBogmimocda BAM V HOBCHAKASHHOMY JKHTTI BHKODPHCTOBY-
BATH UMPKYAL i niHiHKY Ak xpecaapceeri incrpymentn? Onu-
nrTes mi curvamii. Hackinskn pesyasTaTHBHHM OViIO me BH-
HOPHETHHHH? Yu BBaykaerte BM, [0 mic/id BMBYEHHSHA 3a4Jla4 HA
nofyAoBy B KVpci MaTeMaATHKH NojifHe BHKOPHCTAHHA CTAHE
Binsin epekTHBHAM?

E.-/ NosTopexHA Ta NIAroToBKa A0 BMBYEHHA HOBOro mareplany

: B

v

IlogaiiTe BHpas vy BHraIaai goOyTRY.
a) 9ab® - 6a°h; 6) 36m* -49p?; 8) 9x% +12x +4,
Poap’axiTs cHCTEMY pDiBHAHE.
) x-3y=-3,, G 4x-oy=-14,

2x+y=15;" 2x+3y=4.
T'orens «Cueperxas mMae IBa KOpHOycH. ¥ OepImoMy Kopnoyci ro-
renwo 140 nomepis, a 8 apyromy — 100. Ognoro segopa Mene-
axxep roremo 3'scysas, mo 70 % BoMepir nepmoro xKopnycy
i 82 " HoOMepiB ApPYroro Kopoycy 3aHHATI. ¥ MeHeIJepa BH-
HUKJIO 3anuTaHHA: «HKuil BijcoTok Bij ycix HOMEpiB roreio

sapas sadEATI?» [lomomoKiTe MeHeIKepy BignoeBicTH Ha noe
3ANMTAHHA.

Jo0paziTek 3a gomoMorow giarpaM Bemna coiBBigHOmMEeHHA MIiA
oDcAraMM NOHATH ¢/IepPeBos», «XBOIHE JepeBo», <JHCTAHE Jepe-
BO#®», «fAJTHHA®, ¢AVD».

¥ kopobui nemxars 10 nykepok iz woproro mokonagy, 12 my-
KEepOK 13 MOJIOYHOTO HIOKOJANY Ta 8 ODyKepok i3 6imoro moxo-
naay. Yei nykepkn ogHaxosoi gopmu. Ilig yac koukypcy Ha
IHI HApOJKeHHA HeobXigHOo i3 3aB’'AzaHPMMHA OUHMA HaBMaHHA
B3ATH 3 KOpoOKH OAHY nykepky. Slxka mmosipricTs TOro, 1o
ns nykepka OGyae 3 Gimoro mokonany? 3annmits Bignoeias
VvV BHIIAAL 3BHYailHOro apoby. 3a morpebu cropoTiTs med api6.
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FOTYEMOCS 410 KOHTPO/IbHOI POBOTH
[O PO3AINY T

¥V saedannax 1—~ﬂ yKaxcimo npasunabhy, Ha eauly Jymky, eid-

noaido.
n VikaxiTe pHUCYHOK, Ha AKOMY 300pa)keHO KOIO i3 meHTpOM
v mtm;l Q Ta foro giamerp.
A *F'il ) B r

2. Jlomxuua xona mopismoe 100n cm. Smaiizite nosmuny pani-

¥ca mporo KoJa.

A B 7 B\ r
50 em 100em | 10em 20 em

m IlenTp Kona, ONMMCAHOrO HABKOJIO TPHKYTHHKA, € TOYKOK me-

PeTHHY ...

BHCOT IBOr0 TDHKYTHHEA

MeiaH bOTO TPHKYVTHHKA

ficeKTpPHC KVTIB IIBOT0 TPHKYTHHEKA

||

CepeMHANX NepIeHAHKYIAPIB 0 CTOPiH MLOTO TPHKYT-




lotyemocs 4o KoHTponbHoi poGoTh go posginy 7

Hi

4. Touxa O — npesTp KoJaa, miameTp AKoro gopisHIOE 12 cm,
a rouka M — jesxa Touka, 10 HANEXHTE KPyry, o0MexxeHo-
MY IHM KOJOM. YKaXKITh YHCIO, AKe MoMe OVTH AOBXKHHOO
Biapiska OM (v cm).
A B B I’ O
15 12 9 { § 5
5. V¥Yrkaxirs HEnopasnnsue TBepaxeHHA.
A ¥Yci TouKH cepeHHHOIO NepPIeHIHKVIApPa 10 JAHOTO Bij-
plaka plBHOBUIANIEH] BlJi KIHIIE ILOTO BLIPI3KA.
B ¥ei ToukH KoJia po3TAlOBAH] Bij HeHTpa KoJia HA OAHAKO-
Bi#l BimcTaHi.
B ¥ci ToukH, N0 pO3TANIOBAHL HA OMHAKOBIH BimcTaHl Big
CTOPIH KyTa, HaJexaTs OlceKTpHCl ILOro KVTA.
r VYei Toukn Kpyra po3TalloBaHi Biji IeHTPA KPyra Ha pisHHX
BiACTAHAX.
i ¥ci Tourkn GiceKTpHCH JAHOIO KVTA PiBHOBLAmAIeH] BiT
CTOPIH HBOTO KYTA.
6. Jlaso Tpu Bigpiskm poBxuuEamu a, b, ¢. Poarnaneste HaBene-

BAPIAHTH NOBXHH BiApiskie 1 3’AcyiiTe, Vv AKOMY BHOAAKY

MOMNHA 38 AONOMOrOK HNHPKYJIA Ta AIHINKKA nobyayeaTH TpH-
KVTHHEK, CTOPOHAMH AKOro 6vavTe Il BipiskH.

A B B r I
a=3, a=2, a=4, a=9, a=9,
b=3, b=3, b=3, b=g3, b=2,
c=6 e="7 c=60 c =0 c=H
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10.

11.

12.

Y zaadannax 7-9 zanuwime sidnosids decamxosum dpobom
alo HamypairbHuM YUCIOM.

Cnocrepesxnuenii Pegor noMiTHE, 0 Oij Yac BHUTATAHHSA
BOJH 3 KOJOAA3A — IIlicas Toro, #AK Bipo BHIYJIBKHYJIO
3 BOAM, ¥ JI0 MOMEHTY NOABH BiJpa 3 BOAOI HA pPiBHI 3eMJi —
norpibno apobuti 15 obeprie GapaGanma kpyraol dopmu, Ha
AKHH HAMOTAHA MOTV3KA. 3HAHAITE Bigcrams (v M) Big mo-
BepXHI 3eMJIl 10 BOAH B IBOMY KOJ0AA31, AKN0 giametrp bapa-
bana gopisrwe 20 cMm. Bignoeigks OKpyrIiTe A0 AecATHX.

Ha pucysky 3obpaxeno kKojgo i3
neaTpoM v Touni O Ta mpama AB,
10 AOTHKAEThCA A0 Koja B Toumi C.
Touka D BanmexHTs KOAy. 3HAUAITH

rpagyvcEy w™mipy Kyra DCA, saxmo
£ZC0OD =100°.

Pagiye kosa, omnMcaHoro HaBKOJIO
NPAMOKYTHOIO TPUKYTHHKA, [OpiB- o
HI0E 7,5 cM, A OOHH i3 KATeTiB TPHKVTHHEKA HAa 3 cM GiabImmi
3a immuil. 3uaitgiTe 10BKHUAY GlABIIOro 3 KaTeTiB LOro Nps-
MOKYTHOIO TPHEYTHHEA (V cM), AKII0 pagivc Kojaa, BIIHCAHOTO
B el TPHKYTHHK, AOpPiBHIOE 3 cM.

3aedanna 10—14 poze'axime i3 NOGHUM NOACHEHHAM.

V IIACK saagano xoso ia meatpom y Touni A(-2;1) i pagiycom
R=6. VramxiTh KOOpAUHATH JBOX TOYOK, SK HAJEXKATL LLOMY
KOJIY.

I'pagycri Mips ABOX JOIOBHANBHHX IJIOCKHX KVTIB KoJa pa-

miyvca R=10 cm BigsOocAThECA AK 2:3. 3HAHAITE HOBKHHY AVT,
HA AKl poabHBAIOTE JaHe KOJMO i KYTH.

3HalaiTe yvei 3HaueHHA mapaMeTpa 4, 3a AKHX KoJ0 i3 medT-
poM V TOYIIL B(E; —3] i pagivcom R =10 gorukaersca no npsa-
MOl Y =d.



13.

14,

3appadys nigauweHo] CRnapHoCT

Ja JonoMOro mMHPKVIA Ta JiHIHKEH ODOALTITL JAHHH BiApisok
ua 4 pieni wacTuHH.

[oGyayiiTe TPMKYTHHK 3a JAHMMH CTOPOHOI, MeAiaHOK, pO-
BefleHol o Ii€l ¢TOpOHH, Ta KYTOM, NPHJIErjJIuM Xo Iiel cro-
pOHH.

3ABAAHHA NIABULLEHOI CKNAAHOCTI

Tpu kona malorTs soBHimMHEIE goruk. Bigpiskmw, mo cnonyua-

0Th HEHTPH Kij, YTBOPWIOTH TPUKYTHHK 3i cTopoHaMu 5 oM,
8 cM, 9 cm. 3maligiTs pagiyen HUX TPLOX Kii.

Tpu Kosa momapHO ZOTHEAKWTHECHA 30BHiI. Pagiyve ogHoro 3 kin
AopieHwE 8 cM, a JOBMXKHHA BiJpisKa, 110 CIOAYYAE LEHTPH
IBOX iHmMUX Kin, gopieHioe 12 cm. 3mailifiTe nepuMeTrp TpH-
KYTHHKA, BEPIIHHAMH AKOI0 € IeHTPH IHX KiJ.

Y panwmil TpukyTHHEK i3 kyramu 40°, 60° i 80° pnucano koao.
SHAHAITE rPAAYVCHI MipH KYTIB TPHKYVTHHKA, BEPDITHHAMH AKO-
ro € TOYKH JOTHKY BIHCAHOIO KOJAa 13 cTOPOHAMHM JaHOrO TPH-
KYTHHKA.

Kono suncano B piBHOOIYHMI TPHKYVTHHK. ¢

JoeeniTs, Mo npaMa, AKA CIOJYYAE TOY-
EH JOTHEY HOJIA 3 OIYHUMH CTOPpOHAMMH,
napajieJbHA OCHOBI TpUKyTHHEKA (pue. 1).

HoBegiTe, mo cyMa pajivciB BOHCAHOTO 0
1 OITMCAHOO HABKOJIO NpAMOKVTHOI'O TpH-
KYTHHEA KNl JIOpiBHIOE NONOBHHI CYMH A M B
AOBMHH KATeTiB IbOTO TPHKYTHHEA. Pue. 1
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6.

10.

11.

Y  OpAMOKYTHOMY TPHKYTHH-
ky ABC sigpizox CD — suco-
Ta, OpoBeAeHA g0 rimorenyau AB
(puc. 2). Pagiven xin, enucaanx
B TpukyTHEEH ACD, BCD i ABC
BIANOBIAHO [OPIBHOWOTL 1y, Iy
i r. Hoeepits, mo ry +r,+r=CD.

Papiyc xona, BonMcaHOro B nps-
MOKYTHHII TPHKYTHHE, IOpiBHIOE
MOJOBHHI PI3HHUIIL AOBMKHH KaTe-
tie. 3HaiiAiTe rpagycHi mipu ro-
CTPHX KVTIiB IBOT0 TPHEVTHHKA.

Cyma pagiyciB BnucaHOro H omnm-
CAHOTO KiJ TpPAMOKYTHOTO TpPH-
KVTHHKA JIOPIBHIOE  JOBMHHI
OJHOTO 3 KaTeTiB. 3HAHIITE rpa-
AVCHIL MIPH rocTpHX KYTIE TpH-
KYTHHKA.

IlobyayiiTe TPHKYTHHEK 3a ABOMA
CTOPOHAMH TAa MeJiaHOK, IpPOBe-
AEHO A0 TpeThol crtopoHn. lna
NOIIYVKY NJIaHRY Mo0YA0BH BHKO-
pHcTaiTe pHc. 3.

Puc. 3

ITobyaviiTe TPHKYTHHE 3a CTOPOHOKI, MEIIAHON, IIPOBEISHOK
A0 Hel, TA BHCOTOI, NMPOBEAEHOI N0 iHIIOI CTOPOHH TPHKYT-

HHEA.

ITobyayiiTe TPHKYTHHK 3a BHCOTOK TA MeiaHO0, POBEJEHH-
MH 3 OJHIel BepIIHHH, TA pajglycoM ONHCAHONO KOJAa.

ITobyayiiTe TPHKYTHHK 3a pajiycoM ONHCAHOIO Koja, Mejia-
HOI TAa KYTOM MiX MeJlaHOIO H CTOPOHOK, A0 AKOI BOHA IpoO-

BeJleHA.



LienTp (papiyc, niametp) kona — center (radius, diameter) of a circle
Xopaa (gyra) kona — chord (arc) of a circle
Lientpanshuit kyt — central angle
Cektop (cermenT) kpyra — sector (segment) of a circle
Ciuma (goTuna) go kona — secant (tangent) to the circle

Kono, snucare B TpukyTHUK, — circle inscribed in a triangle

Kono, onucaHe Haskono Tpmymm. — circle circumscribed around
a triangle
No6ynosw 3a ONOMOTOK UMPKYNA *ra nivinkn — constructions using
a compass and a ruler

FONOBHE B PO3A4INMI 7
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PO34IN 8. CHAPTER 8.

CTATUCTUYHI STATISTICAL
UMOBIPHOCTI PROBABILITIESS

§ 29. CtaTUCTUYHE JOCNIAKEeHHA Ta Moro eTanu

IMerpuky, npusit! Cramxu, 6yas nacka, CKinbKH A3BiHKIB Ha-
IIIHM OJHOKJACHHEKAM 1 OJHOKJACHHIIAM TH 3pobuB yvuopa?

Yexkail, sapaa noanemiocsa B renedori. Yorupu! A marimo ne
Tobl moTpibHO?

; IIpocTo miKaBo cTano, HACKIIBKH YACTO VYHL H VUEHHIII HAIIOTO
| KJACy CHLIKYIOThCA Tele(loHOM, a HE B MeceH/iKepax i commepe-
#ax. Och, THBHCEH, V HAMIOMY KJaci 25 yuniB i vaernns. H onn-
TAJA TENep yie BCiX, a pesvasTaTH sanucana. Buimmao 25 ancen:

1,2,0,5, 4, GY2YONINIS! 3,2, 1, 1, 4, NBIZIN0)3, 1,1, 2, 4.
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A uyoMmy KoxHI nocaifoBHi 5 yMcen TH BHAIMIMIA MOBTHM i 3e-
neaum maprepaMmu? 5 amoragascal! YUmcen Garato, BamKo Ix
PO3PI3HATH TA COPHHUMATH JaHl, AKIO AKOCh He BHALIHTH.
Tosx, moxe, kpame nogamo ix y Buraaai rabamni, ne B mep-
MOMY PAAKY DepenidumMo BCl MOMKJIMBI BaApiaHTH Bijy HaliMeH-
moro Ao Hallbinsimoro, a B JpyroMy HanWieMo, CKilbKH pasis
KOKEH i3 HEX aycTpivaetrkca. ¥ TBoixX gammx 0 averpiuaeTsca
3 paau, 1 — T pasis, 2 — 6 pasis, 3 — 3 pasu, 4 — 3 pasmu,
5 — 2pasu i 6 — 1 pas. OrpuMaemMo och TAKY TabIHIIO:

Kinericre assiekis | 0 | 1 | 2 | 3 4 | 5 | 6 | ¥cevozo
Kinskicrs yunis slog|le|s|lal2]1 25

Hificeo, mabaraTo 3apvuHiIDe, HijK OTpPOCTO BHALIATH MAPKEpPOM.
llo peui, B mene € iz cobow naanmer, 3apas MH 10 TabAHID
nepenecemo B Excel 1 me # giarpamma mobGyavemMo aas Hao4d-
vocti! JlnBres, Tak ime xpame crnpriiMaeTbes!

Kinsricrs A3Biakis -l Kiaskicrs napinkis
OIHORJACHHEAM OIHOKJIACHHKAM
8 KinbricTs vuHiB
T |
& Lol
- 6 | I:Hl
g9 |
2 |
E 3
g 2 I
21
o 5]
0 1 2 383 4 b5 6
KinskicTs assinkis KinskicTs A3Binkis
—— T —
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§29. CrarMcTiyHe QOCNIgMEHHS T3 HOro eTanu

" o @ @ o @ B ¥ @ @ @ . # @ @ % @ @ % @ & *§ = ® @ & @ & @ 5 & . ® @ @ & ® &

Yvaoso! llikaBo, CKiZILKH B cepeHBOMY A3BIHKIB OTHOKJIACHH-
KaM i ofHOKJIACHNIIAM 3pobHB Ko:KeH 3a Buopa? 3gaerThes, A
nLOro norpifro gogaTe Bel ynena i MOAIMHTH OTPHMAHY CYMY

HA KUIbKicTh gaHnx, Tobro Ha 25.

Mo:xnaa, ane me goero ovae. usmcs, spauensa () mosTopio-
eThbeca 3 pa3u, Tomy s3amictes 0+0+0 moxxkna sanucaru 0-3.
3unauenaa 1 moBroproersea T pasiB — azanmevemo 1:7T zamicTs
1+1+1+1+1+1+1 i Tark pmani. Bukige, mo cepeaHid KiasKicThb
A3BIHKIB MOXHA NOPAXYBATH TaK:

0-3+1-7+2-6+3-3+4-4+5-2+6-1 N 0+7+12+9+12+10+6 N
25 25
=Ty
25

& & @ & ® & & & & # & & & B ® & 8 B & B B B8 & B & ® @ B @ & B 8 & B 8 & @ & @

Hroces meni Baskko cobl vasnrta 2,24 gseinkn. Meni agaetrwes,
oo MawThs OyTH AKics iHm uymena, MO Kpamge XapakTepHay-
BATHMYTE TBol mani. Hanpmrnan, 1 3 Tabauni, 1 3 glarpaMu
BHUHO, 10 HalluacTille B HAIIOMY Kjaci A3BoHATH Juiue 1 pas
HA JIeHb, 00 € a)X 7 TAKHX VYHIB i yueHHOL!

Cnpagzi, gpoboBa KinbkicTh A3BiHKIB BUrnagae AHBHO. 3AITH-
TAHMO BYMTEeJIB mpo ne, 60 A BIeBHEeHA, 1IN0 Mae OVTH 1miaa
Hayka npo obpobry ganmx!

- " ® ® W W O® =2 8 ®F = ®F =B 8 ®F ¥ W OB S ¥ 8 F =B 8B ®F ¥ 8 F B F =F F 58 B 8§ 83 8 B S

Cnpasai, Taka Hayka npo gaHi ta ix obpo6ky €, 1 Bona mae
HAJBY CTdTULTWKA. HE HAVKA BHBYAE, AK NPABHJLHO NPOBOOHTH
CTATUCTUNHI AOCNIAMEHHA.
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ETanwn cratmcTyHOro gocnigxeHHs
1. OTpUMaHHA AaHMX (CTaTUCTHYHE CNOoCTepeXeHHs).
2. NopaHHa paHux y 3pyyHoMy Burnagi (CTaTMCTUUHe 3BefeHHs).
3. Po3paxyHoKk cncTemMy JOpevyHUX CTaTUCTUUHMX NOKa3HMKIB.

4. BuAaBneHHA 3akoHOMIpHOCTEW, MNPOTrHO3YBaHHA W YyXBaneHHA
pilleHb.

Hanpurnazg, Teraara 3 [lerpukom (hakTHYHO TpOBEIH HEBEJIH-
Ke crarHcTHuHe gocaigpxenHa. Teranxa sifpana gasi muaxom
onumMyeaHHA YIHIB Knacy (3giiicHMIA cmamucmuyle cnocme-
pexcenna), norim llerpur sanpononyeae mogatH 1l gaHi v BH-
raaai rabauni (sgificEuB emamucmuvyne zeedennsa). Ilopan-
HA JAHUX V BHTJIAAL CTOBOYACTOI TA KPVIOBOl JiarpaM TaKoOM
crocyeThes crarucTuuHoro 3seaenudA. Jlani Terauka i Ilerpuk
pospaxysaiu déa cmamucmuyni NOKA3HUKU — CepejHI0 Kilb-
KiCTh A3BIHKIB 1 KIIBKICTE A3BIHKIB, 110 3VCTPIYAETHCA HAHYAC-
time, ToOTO BHKOHAJIM YACTHHY TPETLOI0 eTaAny CTATHCTHYHOIO
pocmmxenaa. OcTaHEmEil eTAn JOCHUKEHHA 3Ae0labmoro € Ham-
finbin ckaagEuM i Bignopigansaum. Bin Bumarae binbia rpys-
TOBHHX MATEMATHYHHX 3HAHL, 1 oro MH po3riaHeMo misHime.

OCHOBHHMH BHAAMH CTATHCTHYHOIO CIOCTEDEMKEHHSA € OnuTy-
BaHHA, aHKETYBaHHA W ONpauBaHHA 3BITHOCTI,

3aebinsmoro oMUTYBAaHEA TPOBOANTLCA yvcHo. Toro, KoMy 3a-
AAIOTH 3AMHTAHHA, HASHBAIOTHE PECNOHAEHTOM, a TOro, XTo IX
3a/1a€, HASUBAKTE KOPEeCnoHOeHTOM.

AHKeTYBAHHA, HABNAKH, NPOBOAHTHECA IMHCEMOBO HA CHEiAdb-
HHUX OJaHKax, AK1 HABMBAKTH AMKemamu. v IBOMY BHIIAML-
KV KODecIOHJeHT po3jac pecnoHjaeHTaM OnaHKH aHker, Ti Ix
MHCEMOBO 3AMOBHIOIOTH 1 NMOBepTalTh Kopecnoaaenty. Ocran-
HiM yacom Habyao nonyasapHOCTL BHKOpHcTaHHA [yrn dopmu
IOJA OpOBeleHHH AHKETYBAHHA, AKA J03BOJAE€ 3AlI0BHIOBATH
AHKETY B OHJIANH pexumi.
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; N\
' Tyrn dopmu (Google forms) — oamnu i3 momyasAp- s

e
5

T
-
- T |

i

| |
| HuX NporpaMHUX 3acobiB A/1d NpoBejleHHA ONHTY-

| BAHEL B IHTEpPHETI. J

s e

CraTHCTHYHY 3BITHICTH TAKOYK BHKOPHCTOBVIOTH AJA OTPHMAaH-
HA gaaux. Bigomumm sBam npukaajgamMu Takol 3eiTHOCTI € Ta-
0esb OIIHOK, KJIACHHH KYpHAJ (DANepOBHH YH eNeKTPOHHHI),
MOJEHHUE TOMIO.

Bu Bxe zHaeTe, mi0 miJ 4Yac CTATHCTHYHOTO CIOCTEpeXeHHS
BAJIMBHM € OTpHMAaHHA docmosgipuux danux. Ocobanso nme
CTOCYVETLCHA OTPHUMAHHA JaHUX i3 BIAKPHTHX [Kepes y Mepe-
i Inreprer. Taki mani MoxyTe OVTH CBiJOMO 4YH HeCBigoMO
chanscudikopani. Pexomenavemo BaM npH BHKOPHCTAHHI jga-
HUX 3 IHTepHeTy 3HAXONNTH NPHHAIIMHI IBA He3aMeMHUX AHe-
pena, Akl mictars Ti cami gari. lle 6iasm HagiiHEM € BHKO-
pucTaHHs odiniiHux 1HQOpMAaIITHUX pecypeiB, JaHl HA AKHX
NpOXOAATE ODATATOETANHY HEepeBipKYy.

Jani, oTpuMaHi i YA€ CTATHCTHYHOrO COOCTEPEKEeHHA, VTBO-
pwTh BNOIpKY — MHOMHHY 3HAYEHB 03HAKH, W0 AOCHIXKY-
eThca. KineKicTe eneMeHTiB v BHOipOi HasmBawTe ii obGcarom
abo ob'emom i mosmagawTs byksow n. Hanpuknaa, ana subip-
KH, AKYy orpumana Tersuka, n=235.

Enementn v BHOIpII MOMKYVTE HOBTOPHOBATHCA. ToMy dacTo
apy4uHO nmogasatu ix v Buraaai rabmauni, SKy HA3MBAKOTL Bapia-
UinHum pagom. Bapiamiiienid pag BEDAANAE TAK:

Bapian™a | x, Xy x5 Vewvozo
Yacrorn \ ny ny my, n
YQuecna x;, x,, ..., X, HazuBawThL BapiaHTamu. Ile Bci piani ana-

YeHHA O03HAKH, AK] sycrpivatoreca yv subipmi. Ymcaa ny, n,,
wry M;, HABUBAKTE Yactotamu. BoHn nokasywoTk, HacKiabKM ua-
cT0 (CKiNBKH pasiB) KomeH BapiaHT aycTpivaeThcs v BHOIpIi.
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SpOo3yMiao, M0 cyMAa BCiX wacToT AopiBHIOE 0bcaAry BHOIpKH,
TOOTO N, +Ny+...+MN, =N.

Bu B:xe BHBUANHM B Kypci MaremaTHKH, K Oyayeartu ricro-
rpamy (cTOBnuUAacTy giarpamy) Ta Kpyrosy Aiarpamy, B TOMY
upeni it 3a gonomoro TAGMIMUYHOrNO NpPONEcopa HA KIITAJT

MS Excel.

¥ cratHceTHni, KpiM OHX ABOX
Kinskicrs napinkin AiarpaM, 4YacTOo BHKOPHCTOBY-
ONHOKJTACHHEAM I0OTh NMOMNIFOH 4YacToT — JaMa-
8 HY, AKA MOOCHiIOBHO CHOJYYAE
g 7 B IIJ/ICK TouKH 3 KOOpIAHHATAMH
g g (xiim ), (xg50,)s oy (Il;_;"k}'
h ge X;, X, ., X, — BApIAHTH
S 4 JeAKOro BaplallHHOrO PpALY,
-E 3 a mny, Nay .., M, — BiomoBigHi

5 2 iM wacToTH.
= 1 Hanpuxnan, noairom — uac-
0 0 1 2 3 4 5 & TOT [AJA TPHKIALZY BHDIpKH
Kinsctens nantmdn Teraakun Oyge rtakum (gus.

puc. 29.1).

Puc. 29.1

 F § § & & & & @ &8 & & §F F 8 F F 8§ & P B §F §F 8§ F & B 9 §F 8 F §F §F § §F 8 § § @9

CrarHcTHYHHX MOKA3HHKIB, 0 XAPAKTEepH3VIOTH BHOIpKY, ic-
uye bararo. Cepesn HuX HaWNOOVISPHIIIHMH € posmax, ceped-
HE apugmemuyune, moda, mediana.

@; Poamaxom K Bubipky Ha3MBaKOTh PIZHULIIO MiX HanbinbwwMm i Han-

MEHLMM 3HayeHHAM Uiei Bubipkn, Tobto R=x _ -x ..

Hanpuknan, pna subipku Teraakun R=6-0=6.
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CepenHim apudmeTuHnm 3HaueHHAM Bubipkmn obcary n, wo ckna-

LAETLCA i3 yncen x;, X, ..., X,, HA3UBAKWTL YNCNO X, AKe 0bunc-
@} noKTL 3a hopmMynoio:
) — X 4+Xg+...+X
=12 o,
n

JdayBakuMO, MI0 B OCTAHHIA (QOPMYIl cepel YHCEN Xj, Xo, ey
x, moxyTe OyTH ogsakoBi, TobTO He 6Ci 3HAYEHHA O3HAKH
3 Bubipku, a He Ii pisHl 3HAYEeHH#A, AKI 3anHCYIOThL YV Bapia-
wiiitanit pag. Axmo x subipry sagano papiagiiiaumM pagoM, To
dopmyna ana ofuncIeHHA CepejHLOTO APH(METHUYHOTO JeIno
3MIiHIOETBCH:

i Il'n1+12'ﬂ2+...+rk'ﬂk
b a— '
ﬂl +ﬂ2 +...+.I"1*

Ilerpuk i Teraaka o0UYHCIHIN cepegHK KiIBKICTE A3BIHKIB
OJHOKJIACHHKIB 1 ogHOKIacHHIL 3a apyron dopmynown. OT-
pumane anavenHa 2,24 nificro e apofoerm. Taymauntn fioro
MOKHA Tak: AKOH B Kiaaci bymxo 100 girei, To B cepegaboMy
BOHHM pazoM O apobunm 224 napinku oaee ognHomy. Cepenni
apudMeTHUYHI 3HAYEHHA IMiTKOM MOMKYTE OvrH apoboBHMH, Ha-
BiTh AKNIIO Bel 3HAYeHHA Y BHOipml — mial umena.

Mogow Mo enbipki Ha3MBaWTL 3HAYEHHA O3HAKMW, AKE HaWvacTi-

@: we 3ycTpivaeToca y subipui. Akwo enbipky 3agaHo BapiauinHUM
) PAAOM, TO Le BapiaHT i3 HanbiNbLIOK 4acToTOoH.

IIna subipkr Teranknm Mo=1, 6o spaveHEA 1 aycrpivaeTsca
TaM HaHdacTiine, a OT:Ke, Mac HanbinpImy YacToTy V BiADOBIA-
HOMY BaplanitHoMy psji.

Ina sHaxomKeHHA mepiadnw Me BHOIpKH moTpifHO BOOPAIKY-
BATH &ci eneMeHTH 1€l BUDIpKH 3a apoctaHHaM 1 obpaTn ToH,
AKHH poTAIIOBAHWH NocepeanHi.
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Hanpuknaa, ana sHaxomxenasa megiaan subipkn TeTrasgn poa-
TalryeMo Bei 25 enemenTie niel Bubipkyu B nopAjKy 3poCTAHHSA:
0,0,0,1,1,1,1,1,1,1,2,2,2,2,2,2,8,3, 3,4, 4,4, 5,5, 6.
Bupinene seeHHMM 4YHCJI0 PO3TALIOBAHO nocepeduMi BIOPALKO-
BaHHUX sHaveHs BHOipEH. OTxe, Me =2,

@’-- Ao kinekicTs 3navens BHOIpKHM mapHa, TO nocepeaHH]i BH-
Dipku 6yayTe poaramoBaHi ABa i eneMeHTH. ¥ ILOMY BHOAAKY
MeIiaHV 3HAXOAATH AK cepeaHe apHmMeTHYHe IIHX JBOX eJe-
meHTiB. PoarnaseMo npukaaji.

Npuknag

[llecTepo apys3is samiKaBMIMCH, CKIIBKH KOMeH i3 HAX 3'1B
navoK MOpPO3MBA 3a MHHVINN THoKAeHb. [lani sumasmancs rta-
KuMmu: b, 3, 4, 8, 7, 4. 3uangite ana niei spbipku: a) poamax;
D) cepeane apudMmeruuHe; B) MOAY; I') MeglaHy.
Poamax eubipkn: R=8-3=5.
~ 9+3+4+8+T7+4 1
Cepenne apudmeTnuHe: X = Z =5E.
3nauenHa 4 aycrpiuaerhes Apiui, pemrTa 3HaveHL — JHINE OJWUH
pa3. Tomy Mo=4.
Ilna snaxonyxeHHA MejiaHN BHOPAAKyeMO BHBIpKYy:
3,4, 4,5, 7, B.
Bugineni senenmm wumciaa poaramoBadi mnocepeamui. Ore,
- 4+5 S u K
2

MepesipTe cebe!

[lepeniuiTs eTamH CTATHCTHYHOTO JOCTIAMKEeHHA.

AxuME € cnocodn OpoBeNeHHHA CTATHCTHYHOIO E]]UETEPEH{EHHH?

Axum urHOM 3abe3aneunTH NOCTOBIpHICTEL JaHHMX i3 BigKpHTHX
axepen?
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IlaitTe osHaYeHHA BaplamiifHOrO pAAY TA HOro eJIeMeHTIB.
HAKi craTHcTHUYHI giarpaMa Ta rpadikH € HANDOIIHpeHIMAMH ?

Axwum uwnaOM aAnsa ganHol BUOipKH 3HAXOAATL: a) poamax; 6) ce-
penHe apudMeTHUYHe; B) MoAy; ) Megiany?

( \ 2
@ TpeHaXepHuu 3an

a MoYaTKOBKMI piBEHb

:

SanumiTes Yy NPaBHILHOMY NOPHAKY €TANM CTATHCTHYHOrO
HOCHiiKeHHA: 4) OTPHMAHHSA JAHHUX (CTATHCTHYHE CIOCTepe-
JKeHHA); §) pO3paXyHOK CHCTEMH QOPEYHHX CTATHCTHYHHX MO-
KasHHMKiB; B) BMSBJIeHHS 3aKOHOMipHOCTell, NPOrHO3YBaHHSA
H VXBAJICHHA pillleHb; I') DOJaHHA JAaHHX V 3PpYYHOMY BHIJIAIL
(cTaTHCTHYHE 3BeeHHHA).

IIlo 3 mepemxivenoro € cnocofoM CTATHCTHYHOI'O CIIOCTEPEIKEHHEAT
a) omuTYBAHHA; 0) AHKETYVBAHHA; B) ONpANOBAHHA 3BITHOCTI,
r') yOnopAjAKYBaHHA BHOIDKH.

Harso Bubipry: 3; 12; 5; 4; 3; 11. Busnaure KinaeKicTE ele-
MeHTiB y wmiit Bubipui, Tobro obcar BubipkH.

Hano subipky: 13; 3; 15; 24; 12; 15. ObuncaiTe pisHHIIO
HaMubLIBIIOrO TA HAMMEHINOro 3Ha4YeHbL Vv HiH Bubipui, Tobro
poaMax BHOIpKH.

Hano snopangkosany BUOipKy: 5; 6; 6; 7; 15. Buanaure megiany
wiel Bubipku, TobTO eeMeHT, AKMH pPOITAIIOBAHUI IOocepeanHi,
Haso subipky: 13; 4; 12; 4; 15. Buasaure moay nmiei subipxn,
TOOTO eeMeHT, AKUH HAHYACTIIIE 3VCTPIMAETRCA B Iiit BHOIpIi.
Y BoaeitbonsHIH KoMaHJI CeMHKJACHHKIB NpPOBeIH OIHTY-
BAHHA mpo BiK rpasmis. OrpuMmann takl gaHl (v TOBHHX poO-
kax): 11, 13, 12, 12, 12, 11, 12. 3uaiiaite ana uiel subiprn:
a) obcar; 6) poamax; B) Moay; r) Megiany.
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.
8.

10.

11.
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Y bOacrkerboapHIH KOMaHAI CeMHKJIACHHIL TPOBEJIH OIMHTY-
BAHHA Npo 3pict rpapunHe. Orpumanu raxi gasi (y cm): 151,
153, 153, 154, 156, 158, 162, 3maiigires naa niel subipkmu:
a) obcar; 6) poamax; B) MoAy; r) Meaiany.

CepeqgHiu piseHb

3amano Bapiamidamil panm:

Bapiantin | 40 41 42 43 44 45 46
YacroTH 1 3 5 8 T 4 1

SuaiiiTe: a) poamax eubipkn; 6) obear enGipkn; ) Mmoay BuGiprn;
r) cepenHe 3HA4YeHHA BHOIpKH (BLAMOBiABL OKPYVIJTE OO0 COTHX).

3anano Bapiamiliamii pang:
BapianTn 9 10 11 12 13 14 15
YacroTn 1 5 9 6 4 2 2

3uailiTe: a) poamax Bubipkn; 6) oGear enbipkn; B) Mmoay BHGIpKH;
r) cepenue 3HadeHHA BHOIpKHM (BiANOBiAL OKPVIMLTE A0 COTHX).

Cepen vuniB i yueHHIL MKOAH O6VI0 NpPOBeNeHO ONHTYBAHHA
o0 KiaeskocTi OpartiB 1 cecTep, AKHX BOHH MaiOTh. 6 pec-
NOHAEHTIE Bignmoeinm, mo BOHM He MawTe Oparie i cecrep,
12 maloTs ogHOro/ogHy Gpara um cectpy, 10 — gBox Gpartis
i cecrep, 3 — TpeOX OpariB i cectep, 1 mae wornpsox Oparis
i cecrep. CKLIBKH pecnoHJIeHTIB Opaio yV49acTh B ONHTYBAHHIL?
BuxopucToBYIOUH OTPHMAHI pPe3yIbTATH, CKAALITE Bapiaiii-
HHif pAJ | BU3HAYTE MOAY Ta CepeJHE 3HAYEHHHA AnA Iiel BH-
OipkH (pe3yaALTAT OKPVIIITE OO0 JEecATHX).

ITerpuk i Teramka npoeenm onuryBanu#a, mobd gizHaTHca,
AKY KLIbKiCTE mozapvHkiIB Ha Piageo orpuMmManm ix ogHO-
KJacHHKH it opHoxnacHuui. Bignmoeigi posnoainmnmca Ta-
KHM YHHOM: OOHH IDOJAPYVHOK OTDHMAJH 5 PEeCOOHAEHTIB, ABA
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5§29, CrarvcTiYHe ADCNigexdHs Ta Roro eTann

HOgaApyYHEH — 8, Tpu nogapyHu — 11, JoTHpH mogapyHKEH —
6. Crinexn pecnongentie Gpaan yuacts B onurysaHHi? Buko-
PHCTOBVIOWH OTPHMAHI Pe3yiLTATH, CKJIAIITH BapiamidHuil paz,
BHZHAYTE PO3Max | cepejHe 3HAYEHHSA JANA 1lel BUDIpKH.

Iletpurk BupimME AI3HATHCH, CKIJIBKH HNOBHHX POKIB MAaOTh
fioro apysi. Bin orpumas raki sigposingi: 10, 12, 12, 12, 11,
11, 13, 12, 12, 11, 11. YoopaakyiTe ogep:KaHi pe3yJaLTaTH,
aHAHAITE MegiaHy TA 3Ha4YeHHH cepegHboro Bixky apyais Iler-
pHKa (pe3yabTaT OKPYIIiTE N0 JecATHX).

Teranka gocaigxysana, CKiNbKH pisHMX ryprkie Bigeinyoors
i moapyru. Boma sanucana taxki Bigmosini misuar: 0, 1, 2, 1,
1, 3, 2, 1, 0, 2, 1, 2. YoopaakyiiTe ogep:xaHi peayabTaTH,
SHAHAITL MoAy Ta Mefiany niel BHOipkH.

Typucruune 60po NPoOBeNO JOCHIMKEHHA MIOA0 NONYAAPHOCTI
micTa Kpakie cepeng TvpHcTiB i3 pisEux Kpain. PeayvasTraTn go-
caijxxenss Oyno nmogaHo y BUraAal noJgiroda gacrtor (puc. 1).
3 saxol kpaimm Oyno BHalbineme Typucrie v Kpakosi nig uac
nociaimxenHa? Axui BimcoToK cepeln BiABIAYBAYIB MicTa CKJa-
panu typucti 3 Beankobpuranii? 3 axux kpain Gyiaa ogHako-
Ba KigekKieTs TypHcTiB v Kpakoni?

Typuern 8 Kpakosi

| | | | | |
[Mloasma Benuka Himeu- Irania ¥rpaima Icnanis
Bpurania  uuHa
Puc. 1
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i,
16.

l'orviouncks o pisBAHOrNO YAaBAHHA, DATHBKH ONHTAIH VYHIB
1 y9eHHIs CHOMHX KJaciB npo ix yawbneni aacoiti. Peaynas-
taTH Gyno nogano y Burnani giarpamu (pue. 2). HAxi nacomi
HauOLlieme moawobaaioTsk VUHI B vueHHIII? CKiIBKH pecnoH-
AenTis Gpaso yuacts B onuryeanHi? fAki sacomi KopueTyoTh-
cA HANMEHIIOW IONVJIApHicTIO cepexn miel Bubipkm?

¥.mobGaeni aacomi
= 20
E 18
=
© 16
= 14
= 12
2 10
2 8
5 6
g 4
: B
iz 0
@Ppyrrrn  Ticreurka Ilyxkeprn Mopoasuso He nwobmwo
JACOIILB
Pue. 2
e "= ¥ e
17. Bukopucrosyioun jgani, HaBegeni B sapganul Ne 13, exaajairs
BapiamiEWi paxg i nobyayviTe DOJIroH YaACTOT.
18. Burxopucroeylouu jaa”i, Hasegeni B sapnanni Ne 14, cxkaagits

BaplamiHami pax i mobyaviTe CTOBNYACTY JiarpaMy.

"
“O) focraTHiil piseHb

19.

Sajano papianiifinuit paj.

BapianTn 1 2 3 4 9 6
3 7 5 4 2

SHaHaITE: a) obcar subiprn; 0) memiany BuOIpKH; B) cepeaHe
aHavueHHs BHOipKH (pe3ayabTaT OKpYIJITE A0 COTHX).

YacroTn 5]
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§29. CrarMcTiyHe QOCNIgMEHHS T3 HOro eTanu

SaxaHo papianiiiHuii paj.

BapianTn T e 9 10 11 12
Hacrorn | 4 6 8 4 3 1

— A x = = —

SHaaite: a) obcar eubipku; 6) mexpiany Bubipku; B) cepense
3HAuYeHHA BHOIpKH (pe3ayibTaT OKPYIIiTh J0 COTHX).

Onunornacauk Ilerpuka orpumar raki oninku 3 icropii aa nep-
muii cemectp: 10, 9, 9, 9, 10, 11, 10, 9, 9, 9, 10, 9, 9, 9,
8. Cknagite Bapianifiauil psag, BHKOPHCTOBYIOUM I gaHi, Ta
nobyayiiTe croBmuacTy Aiarpamy. 3HalniTe cepenHe apudme-
THYHE AJA i€l BHOIpKH (peayabTAT OKPYIIITH A0 AECATHX).

ITig uac momoposxi Ha Mopeskni kKypopt Teranka cmocrepira-
Jla 3a TeMIepaTypolo noBiTpA nporarom asox THmHIB. Boma
orpuMana Taki pesyasrat: 22 °C, 23 °C, 22 °C, 22 °C, 25 °C,
24 °C, 23 °C, 23 °C, 25 °C, 24 °C, 26 °C, 2T °C, 28 °C, 25 °C.
Jns orpuMaHHMX 3HAYEHL CKJAAJAITE Bapiauifiemnit pajy i noby-
OIVHTE CTOBOYACTY HiarpamMy. dHAMTITE CepeiHI) TeMOepaTypy
NOBITPA AMA NBOTO Nepilofy CHocTepeskeHb (peayabTAT OKpPyT-
JiTH A0 JecATHX).

Yuni @i yuennni 7-A knacy oTpHMaAIH TAKiI pe3ayjibTATH KOH-
TponsHOl poborn: 1, 2, 2, 3, 3,4, 4,4,5,5,6,6,6,7,7, 7,
7, 8,8,8,8,9, 9, 9, 10, 10, 10, 11, 11, 12. ¥Voopaakyire
AaHi 3a piBHAMHA HAaBYAJILHHUX JOCATHeHL VuHIB 1 yueHHnL, 3a-
NOBHHBIIHE NogaHy Tabaumo (mepeHeciTsh 11 A0 30IDHTA).

Pipent Ha- | Ilouarxo- | Cepepmiii | Hocraruiil Bucoknii

BYAIBHHX | BHH pDiBEHBb PiBEHB piBEHDb piBEHB
. nocareeds | (1-3 6anu) | (4-6 6anis) | (7—9 6anis) | (10-12 Ganis)

- Kinbkicts
VYHIB

3a pesyarTATAMH PO3NOALAY VYHIB 3a PIiBHAMH HaBYATBHHMX
NOoCATHeHL NoOyAyHTe KPYroBy aiarpamy.
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Ilpanisankam dipmn sagann nuranasa «CKiTbKH QogaTKOBHX
BUXigEux gHiE BH xorinum 6 maru Ha Pisgeo?» ii orpumann
Taki sixporini: 3, 8, 5,6, 6,6, 7, 7, 7, 7, 7,7, 10, 12, 12,
12, 12, 15, 18, 21. YVoopaakyiiTe AaHi, 3allOBHHBIIN NOJAHY
rabaumo (nepesecits 1i 70 sommHTAa).

RI.T]LHIET-'L AOAATKO- Menme 7-10 11-14 Ilonan
BUX BUXIAHHMX JHIB 7 14

KinsricTs npamis-
HHKIB

Sa JaauMHA Tabanml nobyvayiiTe KPYrosy AiarpaMy.

) Bucokui piseHb

Ha vpoui diskvaeTrypr 11 gipuar-ceMHEJIACHHIL V CTPHOKAX
V BHCOTY TIOKAa3aaH Taxki peaviasratd : 79 om, 105 cm, 115 cm,
120 em, 120 em, 125 cm, 125 em, 130 em, 130 eMm, 130 cm,
130 cM. 3maligiTe Moay, MefiaHy i cepenHe apupMeTHUYHEe 3HA-
yenHa subipkn. fAxnit, Ha Bam DorasA, 3 OTPHMAHNX peavib-
TATIE HAHKpaNle XapaKTepuave CIOPTHEHY MiANOTOBKY AiBYAT
nsoro Kaacy? lloacHiTe CBOIO BIAMOBIIE.

Ha yponi diskyvastypn 12 xmonmiB-ceMHKJACHHKIB V cTpHO-
KaxX y AOBKHHY 3 Micia nokazanu Taki peayiawsrati : 123 cm,
130 em, 130 em, 130 cm, 135 cm, 135 cm, 140 cMm, 160 cm,
160 cm, 160 cm, 160 cMm, 165 cm. 3naiigite Moay, megiany
i cepenHe apudMernuHe 3HAYeHHA BHOIpKH. Skmii, Ha Bam
NOTAAM, 3 OTPHMAHHX Pe3yJbTATIB HalKpalle XapakTepH3ye
CHOPTHEHY HiiroToBKY Xjaoniie nworo knacy? IloacuiTe ceolo
BiAMOBiAE.

Busragawun cTynmies 3acMiYeHOCTI HACIHHA KBIiTiB, 3 AcyBa-
M, CKinbKH HaciauH Oyp’sHiB MicTHTHCA B KoskHOMY 31 100
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§29. CrarMcTiyHe QOCNIgMEHHS T3 HOro eTanu

AOBLIBHHEM 4YMHOM BHOpAHHX NAKeTiB 3 OJHAKOBHM YHCJIOM
gacinun. Orpumany Taky tabaumno:

MSCHOHACIIHN o | 3 | 5 | 3| 4|58 |7|8]9
byp ' aHiB
Yuenonaxeris | 3 |16 /261718 (10| 3 |5 | 1 | 1

Hna opepskaHoro sBapiaTHBHOrO psAY 3HAWAITE cepegHe
apudmernuare ta Mmoay. IlogcuiTes npakTHuEHE 3MicT MEX Xa-
PAKTEPHCTHK.

Bupuawun AkicTe BHpOOIB, II0 BHOVCKAE HeX, BHIHAYHIH
yueao GpakoBaHux Jeraseil y xoxuHomy 3 50 goBinsEMM uH-
HOM BHOpDAHHX AIMHUKIBE 3 OJHAKOBHM 4dHcJIOM netaneii. Omep-
JKAMH TAKY TADIHIO:

Yucao 6pakoBanHux 0 1 9 3 4
AeTajien \ av I
Yucno ammkin = | 8 22 13 5 2

Ilna opep:kaHoro BapiaTHBHOrO pHAAY 3HAUAITE cepegHE
apudMernuHe, poaMmax i moay. IloacHiTeE mpakTHUYHHE aMicT

IMX XApaKTepHCTHE.

Y Bmbipmi: 6; 12; 16; x; 28; 32 omponyvmeno unciao x. 3HaH-
AITh e YHCa0, AKIO:

1) cepeane apudMeTHuHe 3HAYCHHA BHOIpKH mopisHOE 19;

2) mona mopiBHIOE 28;

3) meniana popienwoe 19.

Y eubipui: 8; 10; 14; y; 22; 30; 36 nponymeHo wmcao y.
3HAHJITE e YHCciIo, AKINO:

1) cepepre apudmernyHe 3HaveHHs Bubipku popieHioe 20;

2) moaa mopiesaoe 14;

3) megiana gopiHoe 21.

Y nopamiii Tabnuni yactor, AKa XapaKTepH3VE pO3mOgin 4die-
HiB OpUraz® 3a 4HCAOM BHTOTOBJEHWX AETAJEH, OJHE UHCI0
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Poagin 8. CTATUCTU4HI AMOBIPHOCTI

BHABHIOCA BHTepTHM. BigHOBiTE e yHcia0, AKIIO BiIOMO, 1[0
B cepelHLOMY wieHH Opuraam Burotroeuau mo 14,2 neraneii.

Yucno geraneit 12 13 14 15 16

YHacrora 1 3 6 2

¥ rabnuni, saka sigobpaxae obiik GpakosaHuX geTasieil v KOH-
Tpﬂ.]'l]:-ﬂj_ﬁ HEpTij H[I'_IHRj_H, ABa YHCJIAa BHABAJIHCA BHTEPTHMH.
BiasosiTs ui umcna, AKIO BifoMO, 0 ANIAKIB i3 gBOMa Opa-
KOBAHHMHM [IeTANAMH BHABHMJIOCH BABiui Ginbime, Hix AmuMKis
i3 TproMA OpaKOBAHHMH JIeTAJIAMH, A4 B CEPEJHBOMY B KOMKHO-
My amuKy ovao 1,85 Opaxkosanux geraneii.

Yueso DpakoBaHHX

0 1 2 3 4 b
neTanen

Yucno AIMHKIB 12 28 T 2

Koxnue uncno v subipui 36insmman na 20. 3'acyiite, sk 3mi-
HAJIHcA 11t 1) cepegne apudmernune; 2) moma; 3) megiana. 06-
IPYHTYHTE CBOK BIANOBIAb.

Komxue uncno v subipii abiasmmnan B Tpu pasu. 3 scyire, 8K
aminuauca 1i: 1) cepenne apudmernusne; 2) moga; 3) Meniana.
O6r'pyHETVHTE CBOK BiADOBiIE.

HafipagimmmM BigoMHM IXepeaoM 31 CTATHCTHKH €

LlikaBMHKK Big aigyca Tapaca

¢« TparTar

npo jgemudpyBaHHa KpunrorpadivHUX HoOBilOMIeHb», HANUCAHUI
apabcekaM BueHHM Aaws-Kindi B IX cr. ¥ nmiii pobori suennii masis
AOKJAZHHE ONHC TOr0, AK BACTOCOBYBATH CTATHCTHKY AaA posmnd-
pPYBaHHA 3aKOJOBAHHX NOBifjomiaeHs. ¥ €mpomni nepmol npamnein 3i
CTATHCTHEH MO HA BBaKATH «lIpumpoami Ta momitmdHi coocrepe-
HMeHHA Ha cnuckax nomepauxs Jwona Ipaynma (1662 p.).
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5§29, CrarvcTiYHe ADCNigexdHs Ta Roro eTann

TepMiE <¢CTATHCTHEKA® OOXOJHTH
Bij JmaTuHCBKOro «status» — cran,
cranoBume. Moro Bmepme 6yi1o BBe-
neHo HiMenekum BueHHM lomgpidom
Axeneanem y cepegunri XVIII er.
¥ TOHM "Wac me CJAOB0O O3HAYANO MOJI-
THYHHH cTaH jgep:xaBu: «stato» —
nep:xasa, ¢statistika» — meBHa cyma
3HaHL Npo aep:kasy. Jlwjgen, mo so-
JOALIH 3HAHHAMH PO VCTpill i cran
CHpaB v pPI3HHX Jepmasax, ToDTO mep-
FABHHMX JiAYiB, NONITHKIE HAZHUBAIH
«statista».

C}F‘IHEHH CTATHCTHES BHHHEKJA HAa-
npukiani XIX — #a nouarky XX erT.
saBaAKH poboram Ppencica Naavmona
ta Kapaa Iipcona. Boun nepersopn-
JIH CTATHCTHKY HA CTPOTY MaTeéMATHY-
HY AHCIHILTIHY, AKY BHKOPHCTOBYBA-
¥ ANA OTPHMAHHA H aHATI3y HAHHUX,
OPHYOMY HE JHIe B HAVIL, a 1 ¥ Ipo-
mucaosocri Ta nomaituni. IMogansinmii
PO3BHTOK CTATHCTHKH 3abesmedman
poboru Ponaasda Piwepa, Birvama
Toccema, Erona Hipcona, €xu Heii-
MaHa.

[xoH [payHT (1620-1674) —

AHMINCbKMW HayKOBeUb, 3a-
cHOBHUK femorpadii. 3pobue 3Ha-
YHWA BHECOK Y CUCTEMAaTHUHWA
30ip i aHani3z paHux i BBaXAETHCA
NiOHEPOM Cy4acHO! CTATUCTUKM.

lovdpin Axensans (1719-1772) —
HiMeubkuid dinocod, icTopuk,
EKOHOMICT, Nnegaror, IPUCT enoxm
MpoceitHMUTEA. BBAXAETHCA OCHO-
BOMNONOMHUKOM CTaTUCTUKM.

Kapn Nipcon (1857-1936) —

AHMMIACHKMIA MAaTeMaTUK, CTa-

TUCThK, Gionor, dinocod; oguH
I3 33CHOBHWKIB MaTemaTUJHOol
CTATUCTUKMA.

Exm Hewnma (1894-1981) —
NONbCHKMKA | aMEPUKAHCHKMIA

MaremMaTuk i cTatucTuk. Hapuaeca
B XapKIBCHKOMY YHIBEPCUTETI,

Crorofai MeToa¥ CTATHCTHKH 3acTOCOBYVIOTE Yy Belx obnacrax,
oo nepexbadaioTh VXBAJEHHA pimeHb. BHKoOpHCTAHHA CYYACHHX
KOMI'IOTEpiB cyTTEBO cnpocTHao macmTabei crarmerHuri obumc-
JNeHHA Ta 3podiHI0 MOKJIHBHMH HOBI mMetomnm obpobkHM gaEmx, aki
Oyvam HaaATO rPOMISAKMMH AJAA BHKOHAHHA BpyuHy. Hapasi crarmc-
THKA NpPoAOBMKYE OVTH 00/1aCTI0O AKTHBHHX HAYKOBHX JIOCHLJXKEHb,
HANPHKJI4J, CTOCOBHO AHAJNI3Y BEIHKHX MACHBIB JaHHX.
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3anuTaHHA | 3aBaHHA Big gigyca Tapaca

CropucTaBmuCch MONATKOBHMH :epenamu indopmanii, ais-
HalTeca OiablIe Opo iCTOPiD PO3BHTKY CTATHCTHKH AK HAVKH.
[MigroryiiTe HepeIMKe MOBIIOMJICHHS HA [0 TeMY.

Un A0BOAMNIOCH BAM Y CBOEMY NOBCAKIGHHOMY XHUTTI 3bupatn
i AHAJNIBVBATH CTATHCTHYHI JaHI AJA VXBAJeHHA TEBHHX pi-
mens? Hasegits npuknagn takux cutyaniii. ik came Bu BuKoO-
PHCTOBYBAJIM CTATHCTHYHI JaHi Ta Al pimenHa O6yan yxsaneni?

L MoBTopeHHR Ta NIAFroTOBKa 40 BUBMEHHA HOBOro Marepiany

i
2

206

Obumenits: a)l:t-13,7:10; 6) 42> +0,035-100.
77 2 18

Benmka typmeTHuHA rpyna B3sna iz cobow B moxia x kr mpo-

2 2 2 :
ayerie. [lepmoro gua TypHcTH i TYPHCTKH CIOXHIIH 7 yei-

el MacH mpoAvKTie, aApyroro gusa — 55 % MacH npoayvkTis,
10 3AJHINTAJIACH, 4 TPETLOrO AHA — pemTy 45 Kr mpoayKTiB.
SHAHIITE X.

Y npamoxyrauxky ABCD, axuii He € kBajgpaToM, nposenH bi-
cexktpucH AM i CK xkyrie A i C pignosigno. Hosegite, mpo
npami AM 1 CK — napanenbHi.

IIig wac maremaTnurHol BikTOpHHH Ovkem chnosa IIEPIIEH]IH-
KYJIAPHICTD 6ynn sanucani Ha KapTkax | nepesepayTi. Yuac-
HHK BIKTODHHH NOBHHEH HABMAHHA B3ATH ONHY 13 IHX KAPTOK.
flka iimoripricTe TOro, mE Ha Kaprini Oyae HANMCAHO TOJIOCHY
oviey? Bignosigs zanHOIiTh HECKOPOTHHM 3BHYAMHHM JpoGoM.

S3anHIiTe vV AVIKKaX CJ1060, II0 OJHOYACHO € 3aBepIIeHHAM
CIOBA 37TiBAa B AV/KOK i1 MOYATKOM CJA0Ba COpaBa BiA AVIKOK.
Kinekicrs Kpanok y Aykax nosHadae Kinekicers OyKB myka-
HOTO CJIOBA.

a) KPE (....)H; 6) MY (.. .) AP



§ 30. CraTucTUYHUM Nigxig no obynucneHHs
MMOBIPHOCTEW NOAIN

----------------------------------------

IMocnyxaii, Teranxko, HemoaaeHO Nepernsgas (oTo 3 MHHYIO-
piuroro BignounHEKY B Kapnarax i1 3BepHYB VBary Ha pO3KJIaj
pyxy Ha aBroBoksani B mictri Kocis Ha 23 uepBH4.

11:45 KYTU aeopie 10 Ynpopaxi Mepcepec-30 91% 12:05
11:45 KOCIB kyTu 215 Ynpopaxi Mepcenec-21 91% 12:06
11:50 KOUB o BEPE3IE 185 Ynpomaxi Mepcepec-18 87 % 13:15
12:00 KOCIB pluka 1857 Ynpopaxi Mepcenec-18 95% 12:55
12:05 KYTH POTATUH 2087 Y npopaxi Mepcegec-18 96% 16:15
12,15 KOGB EYKOBENbTK 1857 Ynpopaxi Mepcegec-18 98% 14:40
12:15 ABOPIB POXHIB 8 Ynpopaxi Mepcepec-18 74% 12:40
12:20 KOCIB KOCMAY 25 Ynpomaxi MA3-672 71% 1330
1220 KOUB M POKMH 24 Y npogaxi NA3  61% 13:18
1230 KOCIB o L0 OPAHKIBCHK 2957 Ynpomaxi  BA3-29  97% 14:50

Meni He ay:xe 3po3yMisio, 110 TO 3a BiICOTKH HANHCAHL B OApy-
riii cnpaBa KOJIOHII HABNPOTH KOMKHOro peiicy?

Meni apaeThcA, MO e HANHCcAaHI GMosipHocmi Toro, MO Le
peiic Bigbyaersca. S Taki BiZcOTKH B IpOrHo3i norogH mo-
criitno 6auy. Oce, moguBnch v Moemy cmaprdonHi nporsHos Ha
zaBTpa. B ocrapHLOMYy pEAKY TAK 1 HAnWcaHO: qﬂmnnipﬂicn.
OmaxiB+». 3ABTPA BBeUepl AOBEAEThHCA B3ATH 3 c000I0 MAPACOIL-
Ky, 6o 65 % — nme gocuTk BenMKa HiMORipHicTE!
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1

HIY PaHoK aeHb Bedip
Yac (rom) 0.00 3.00 600 9.00 1200 1500 1800 21.00
Temnepatypa (°C) +23 +20 | +19 +24 | +27 +27 | +26 +22
THCK, MM 746 746 | 746 746 | 746 T46 745 746

Bonoricts, % 76 92 92 60 44 61 | 65 69

MMOBIpHICTb

: 2 2 2 2 9 42 65 48
onapgis, %

Taxk, mgilicHO, THMH HMOBIPHOCTAMH A TeXX KOPHCTVIOCH JeIb
He MoAHA, Ae HAA3SBHYANHO UiKaBO, AK BOHM 0DYHCIIO-
HOThLCH.

Panime mn punny, mo norpibHo cnouaTky 3HAliTH KinskicThs n
VCIX HAHNPOCTIIINX HACTIAKIB eKCIEepHMeHTY, 3a AKoro siaby-
BaeTecs nepHa noais A. Ilorim norpiGuo smaiiTi rinbkicrs k
TAKHX HACHIIAKIB, mo cnpusiome niil nopii. Hapemri, ana ob-
yHcaeHHA iiMmoBipHocTi P mogii A Tpeba ckopmecratuca gopmy-

JIO¥) F‘{A}=£.

n

C " @ B O W W " B @B W B @8 B OB ® 8 = @ W 5 @ B & & 8 @ "B = ¥ B W " = @ ¥ .

lle 1 7 mam'aran. Ane JOCHATH CKJIAJHO VABHTH, AK IeH mia-
Xig npamoBpaTHMe JIJs BHNAAKY 3 po3kjaajoM pyxy. A moxo
OpOTrHO3Y MOTOAH, TAK A B3ATAJI HE VABJIAKN, AK HOI0 MOMKHA
aacTocyBaTH, aje Jy:ke xorie 6 gianatucsl

’ Ax sasmaunna Terarka, Bei noapll, HMoBipHOCTI AKHX MH 00-
YHCIKEMO, BiAOYVBAIOTECH BHACHIAOK IEBHOI'0 EKCNepuMeH-
TY — HOeAKol CYVKVIOHOCTI VMOB HABKOMHIODHBEOTO cBiTy. lla
CYKYNHICTE YMOB Moke OyTH npupodHor uu cneyianvho op-
2ZAHII0BAHOND.
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§30. CratucTidsmia nigin Ao obyMcnedHs AMOBIpHOCTER nogin

Hanpurnaa, sunaganaa onagis BiaAOVBAETECHA BHACTIJIOK IpPH-
POAHOIO eKCHepHMeHTY, a BHNajaHHA repba npu niaxkujaaHHi
MOHETH — BHACTIJOK CHeNnialbHO OpPraHi3oBaHOTO eKchnepH-
MEHTY.

. AKWo BHacNigoK eKcnepuMeHTy NeBHa nogia He moxe BigbyTuca,
TO i HA3WBAKTL HEMOMITWEOK Ta NO3HAYaKTL CUMBONOM .

. AKWo BHAacnigoK ekcnepuMmeHTy MeeHa nogina eigbysaeTbcA 3amx-
A1, TO il Ha3MBalTb [AOCTOBIPHOW Ta NO3HaYalTb CMMBONOM L2,

AKWO BHACNIQOK eKCNepuMeHTy NeBHa nogia moxe AK BiabyTtuca,
Tak i He BigbyTica, To il Ha3MBaKTL BMNA[KOBOK | NO3HAYawTb
BENWKOW natuHcbkoio Byksoiw (A, B, C Touwo).
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IMOBIPHICTIO NOJAII NPUPOAHO HA3BATH 4YNCNO, AKe XapaKkTepwu3ye
CTYrNiHL MOMNUBOCTI 3AiRCHEHHA Liel nopii.

JomoBuanca BBasKATH, 0 HMOBIPHICTE HEMOMKIHMBOL NOAil 10-
pieHloE HynW, a HMoBipHicT: gocroBipHol noail gopieaioe 1.
OcKLIBKH CJA0BO «HMOBIpHICTR» aHIiickK00 «probabilitys,
TO CKOPOYMEHO e 3ANHCYITH TAK!

P(2)=0, P(Q)=1.

Ina obuncnensa iMoBipHOCTEH BHIAJKOBMX HOJiH BHKOPHCTO-
BYVIOTH Pi3HI miXoaH, B 3ale3KHOCTI BiJl eKCHIepHMeHTY, BHAacC-
JiA0K AKX BOHH BiabyBawThCH.
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Br B:Ke aHaceTe KnNacwuHMA niaxig Ao obuncneHHA WMOBIPHOCTEN.
Bin nonarae B Tomy, 110 cepej yeix MOMJIMBHX HAcCAiAkiB ekc-
NepUMEeHTY BHALIAITG HAHOPOCTiOI, AKlI HASHBAIOTH SNEMEH-
TAPHWUMK MOGIAMM.

EnemeHTapHi Noall NOBUHHI 3al0BONBHATKH Taki YMOBM:
« Oyt piBHOMOXKNUBUMMU;
-+ rfpuHaiMHI ofiHa 3 enemMeHTapHUX NOAIN YHacnigok ekcnepu-
MeHTY Mae BinbyTucs;
= OBl pi3Hi enemeHTapHi nogil BHAacNigoK eKCcnepMMeHTy OfHO-
YacHo He BiabyBalOTLCA.

Binkm crmagnil BHnagkoBi moaii cCKIAAAIOTLECA 3 JIeMEeHTAPHHX
nomgiil, AKi HASWBAIOTE CAPUATANMENMK A INX BANAAKOBHX TIOAiH.
Hanpuknan, npu KMAAHHI CTAHAAPTHOrO CHMETPHYHOTO IDAJL-
HOTO KVOHKA 3 JOCHTH BeJIHKOlI BHCOTH HA TBEpAY HOBEPXHIO
NPHPOAHO BBaXKaTH, 10 yTBOpwEeThea 6 enemeHTapHMX moAiil:
¢BHNaIo 1 ouKo#», ¢«BHOATO 2 OUKHe, .., ¢«BHIOATO 6 OoUoK».
Bunaakosa mogia A = «BHOATO MeHIIEe 3 0Y0K» CKIAAJACTHCH
3 2 enemedTapHEHuX Dol «sunano 1 ouxos i ¢eBunano 2 ouxus,
AKI MH BBAKAEMO COPHATIHBHMH A Hel.

SIkmo saranbHa KiNBKiCcTh eleMeHTAPHHMX NOJiN crkiHueHHa,
TO 3TriJHO 3 KJIACHYHHM IifX0J0oM iMOBipHICTHE BHNAAKOBOI ITO-
aili A obuncaooTe 3a GoOpMyIoID:

k
P(A)==,
n
oe 71 — 3arajdbHa KidbKicTh eleMeHTADHHX NoAil, B — Kins-

KiCTh eJeMEeHTAPHHUX MOAlH, COPHATIMBHX A0A moail A.
Hanpuknan, imoBipricTs BHNajaHHs MeHIe 3 OYOK OpH Of-

HOMY RH,I[-H.HIE_i CTAHIADTHOT'C CHMETDHYHOTD T'DANTBHOTO R‘_?ﬁﬂl\'.-ﬂ.

P[A]=§=%.
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. Knacwunuil miaxig no obumcienHs HMOBipHOCTel He 3aBxau

MOKHA 3acTocyBaTH. Koo KITBKICT MOMIHBHX HACTIAKIB
eKCIlepUMeHTyY HecKiHYeHHa abo He mMoxHa 3abeanmedynTH piB-
HOONPAaBHICTE HAHDpOCTINIAX iforo HACTHiAKIB, TO moTpibHO mIy-
KATH 1HII TiAX0aH 10 00YNCcAeHHEA HMOBIPHOCTEH BHMIIAJKOBHX
nomaii.

Hanpukaan, se MoykHA 00YHCHAIOBATH HMOBIPpHOCTI 3a KJjacH4-
HHUM OIAX0A0M, AKIO IpajdbHMH KYOMK He € CHMeTpHYHHM,
abo v Bunaaxky 3 BHIamom aBTobvca 3i craEnii, npo AKHE 3ra-
nveas llerpux.

B ocramHROMY BHOAJKY MM He MOMEMO HaBiTh onmcatH Bei
MOMKJIHBI HACTIAKH eKCIOepHMEHTY, He Te o o0YHCIHTH IX
KineKicTs!

Poarnamemo CcTatWcTiudnia nigxin ao obuncneHHs WMoOBIpHOCTEN
BUNagkoBnx nogiv. Big nosnarae B ToMy, [0 poO3SrafajaoTs cepiw
3 n BunpobyBaHL, VHACHIIOK KOKHOIO 3 AKHX noxia A moxe
gid0ymuca. Hexall nicna nux n sunpobysadb vy k i3 HEX ma
nojaia sidbyaacs.

k
._ Yucno m(A}=— 6yneMo HaavBaTHM BIAHOCHOK 4acTOTOK NOABK
¢y i

nogii A B padin cepii BunpobysaHb.

Y pasi mocHTHE BEJIHKOlI KIIBKOCTI n BHOpoOVBAHBE 3HAYEH-
Ha o(A) epBaxkaoTh HaOmKeHUM 3HaueHHAM P(A) iimomip-
HocTi noxii A, Tobro

ud

P(A)~o(4)==

Hanpuknan, akoo asrobve ai 100 sannaHoBasWX 3a OoCTAHHIN

MiCAIL pelciB BHHIIOB HA MapmpyT 92 paan, To HIMOBIPHICTS NO-

aii B=«aprobyc suiige ma mapmpyr» P(B)=w(B)= % =0,92.
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Jdna npaktuuaux norped Ham He 000B'A3KOBO 3HATH TOYHE
dHAUYEHHA HMOBipHOCTI moail, AocHTh HAOAH;KeHOro i1 3HAYEH-
Hf 3 OpHilHATHOX TouHicTio. Haftuacrime Taxkow TouHIiCTIO
€ OKpYIJIeHHH 3HAYeHH#A liMoBipHocTi go corux. Came Tomy
OJf 3anucy HMOBipHOCTEH HOAIH YAcTO BHKOPHCTOBYIOTH 8id-
comku. 30KpeMa, B nonepejHLOMY NpUKIaAi MoOBipHicTL nO-
ail B nabauxeno gopiBHE 92 %.

Ane BAMIMBO 3aVBasKHTH:

ImogipHicTe Byab-akoi nogil — ye uncno, ake HE moxe ByTH MeHwmm
gig 0 i Binbwum 3a 1.

212

MNepeBipTe cebe!

HapeniTs npEKIagn eKcOepHMEHTIB, VHACTIZOK AKHX BigOyea-
OThCA BUNAAKOBL moail.

Axui HAcHifOK eKcHepMMEeHTY HA3ZHBAIOTH:
a) HeMOMKJIHNBOK MOAi€i0; 6) A0CTOBIPHOIO MOMIEND; B) BHNALKO-
BOK nojien?

AxuMu € 3HavYeHHA HMOBIpPHOCTI:
a) HeMOKJINBOI moxil; 06) Biporimmol momii?

OnumiTes BHMOrHE [0 eJeMeHTAPHHX Doaiid, DoB'A3aHHX
i3 IeAKHM eKCIIepHMeHTOM.

AxavM umAOM 009HCHIIOIOTE IMOBIPHOCTI BHOAAKOBHX NOAIH
34 KJACHYHHM Hiﬂl{ﬂnﬂhl?

Axum umAOM 00MHCTIOIOTE IMOBIPHOCTI BHODAAKOBHX NOA1H
3a CTATHCTHYHMM migxogom?

Y AxHX Memxax JeHTbh 3HaYeHHA HMoeipHocti Ovab-skroil
noaii?
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¢

TpeHaXepHuM 3an

a Mo4aTKoBWI piBeHb

1.

Y MimKy neskars 5 Kyvab, 1 Bci Bom 6imi. Aka iimoeipHicTs
TOTO, 00 13 OHOTO MIIDKA BHHMYTH YOPHY Kyaw?! HK Hazusa-
eThCHA TAKA nmogia?

Y xopauni aexars 8 abayk, 1 Bei sorn uepsoni. fAxa iiMosip-
"HicThk TOro, o ia niel kopsuEU BHIMYTEL yepeone abnyro? Ak

HASHBAETHCH TAKA NOIIAT

Morery migknayau 20 pasis. 11 pasis sunas repb. fAxka sig-
HOCHA YacToTa noABH repfa v 1 cepii niagkugans?

CrappapTHHH CHMETPHYHHH TIpalbHHH KyOHEK DIKHIATIH
30 pagie. 4 pasu Bumagano uucao 1. fika signocHa wacrora
noABH uHcaa 1 v mii cepii migknaans?

IIposeniTs excnepumenT. [linknHbTe cTAHKAPTHHI CHMeTpHY-
HHH rpansHEH KybOmx 25 pasis. 3adikcyHTe, CKIIBKH pasiB
punajano umcao 2. fAxa BigHOCHA yYacTOoTa NOABHM 4YHcaa 2
y mi#l cepil migkugans?

IlpoeegitTe excnepumenTt. IligkuanTe 25 pasie MoHeTy HOMI-
HaaoM 50 romoifiok. 3agikcyiiTe, CKLTLKH pasiB BHIazas repo.
flka BignocuHa wactora mosen repba y umiit cepil migkngann?

Ilposenits excnepument. lloxkaagiTe v TopOmHY pisHy Kiab-
kicTe A0ayK pisHOro BHAY, ane ofHAKOBOI opMH, HAIPHKIAM
4 yepBoHHX AbnyKa 1 3 seneHHx. BUnagxkoBHM YHMHOM BHIi-
MaiTe i3 Topbuan ogHe AbGAyKO, dikcyiTe HOro Koaip 1 Kiaa-
AiTe Hazan v Topoumry. Bukonaiite 15 Takux BHIMAHE i mo-
BepHeHBb. flKa BiAHOCHA YACTOTA NOABH YePBOHHX AOIVEK v mil
cepil emiimans? flka BiHOCHA uyacToTa NOABH 3eNeHHX ADIAYEK
v mi# cepii BuiiMmass? Yus BigrocHA uyacToTa moaBH Olnbmma?
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...._-..
8.

10.

11.

13.

14.
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ITpoeeaite excnepument. Iloxnagite vy Topbuny pisny kins-
KicTh OVEEepOK [BOX pIi3HHX BHIAIB, ale ogHaxkoBol dopmu,
nanpuknaag 10 nyvkepox «Pomamias i b nykepor «Yepsonni
Maks. BUnagKoBHM unHOM BHiiMaliTe 3 TOPOMHH OOHY HVKep-
KV, (hikcyHTe 11 HA3BY Ta KJIaAiTh Hasan v Topomey. Buxo-
vaiire 20 Takux BuitmaHs i nosepHeHs. flka BijHOCHA uacTo-
TA MOABH OQHOTO 3 BHJIB IIVKepOK V Iif cepii uiimans? Axa
BIIHOCHA YACTOTA NOABH 1HIIOO BHAY IVKEPOK V 1IN cepil
BHIIMaHL? Yua BigHOCHA "WacTOoTa MOSBH Oinkma?

CepegHii piBeHb

Buanaurte, AKO0I0 € NOAiA: 4) V Pe3VILTATI NiIKHAAHEA MOHETH
noMminamom 50 komiiioxk Bunage repb; 6) Conue silige na 3axo-
Ai; B) micas Jita npuiifie ociHE.

Buazuaure, AKOKW € mojifa: a) y peayasTari NijKHJAAHHA cHMe-
TPHYHOTO TPAILHOTO KyOHKa BHDaae uuciao Big 1 go 6; 6) cTpi-
Jelk BJAYYHATHL B MillleHb; B) HA NPOryJAAHI B HAapKy 3ycTpiTh
FHBOTO JHHO3ABPA.

Yu e piBHomoxauBuMH nonii: mogia A «Ilpu nigkugansni
CHMETPHYHOTI'0 IPAlLHOTO KVOHKa BHIOAJE MADHE YHCJIO»; I0-

aia B «[Ipu niggnganxi cuMerpuuHoro rpansHoro Kybnka su-
nane HenapHe uncixos? Bignoeigs nosacHiTS.

Yu e piBHOMOxIuBUMEH nojii; noaia A «Haemanna obupa-
09 OXHY OVEBY VEpalHCcBKOro amndapity, ogepmxuaMo ODVEBY,
110 MO3HAYAE TOJOCHHUH 3BYK#», nofia B «Harmanna obmpa-
wun ogHy OyKBY ykpalHchkoro aiadasity, ogep:xumo OYKBY,
10 MO3HAYAE NMPHTOJOCHHH 3BVK». BlAnmoBigk moACHITE.

3HaigiTe iMOBipHiCTE BHIDATH B JOTepeln, NpuadtasmH 1 kBH-
ToK, AKmO i3 100 keuTKiB MoTepel 5 BUrpamIHHX.

3HAHIITE iIMOBIpPHICTE BHTDATH B JIOTEpeln, npuabasmH 1 KBH-
ToK, AKmMO i3 200 keuTKiB noTepei 25 BUrpamHEMX,
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Ha womxuiil Kaprimi manucano ogny 3 bvee: A, O, B, II, B,
M, . Hagmanusa GepyTs 0gHY KapTKy. 3HalijgiTe iMmoeipHicTs
BHTATTH KAPTKY 3 OVKBOIO, [0 NMO3HAYAE MPHTOJOCHHH 3BVK.

Y knaci masuaworbea 12 gisuar i 16 xnonnis, 3naiigite iiMo-
BipHiCTH TOr0, HI0 BYWTE]bh HABMAHHA 3AIpPOCHTH A0 AOIIKH
HNIBYHMHKY.

. ,U,n-:Ta'er piBeHb

18.
19.

21.

.
22,

Hasegite NPHKJIAJ] AOCTORIPHOL MMOJLL.

HapeniTe npuknaa semoxiausol nogii.

Ilpn mpoBeseHH] eKCHIEpHMEHTY 3 MIAKHIAHHA OJHIE] MOHETH
poMinanoM 50 komniiiok MO HA OTPHMATH JBA pi3Hi peayasTaTH:
«BHNAge repd» abo <«Bunage uHcaor. llepeniuiTe yei MOMKIHBL
Pe3yabTATH EKCHIEPDHMEHTY 3 Hi,ﬂ}RHRHHHHM ABOX TAKHX MOHET.

Tpu rpasi kybuka nogapbyeann 8 uepBOHHE KOJIp, a e TPH —
B uwopHuil. [Tepenivire yei moxauBl peayinbTaTH eKcHepHUMeH-
TV 3 ODiAKHAAHHAM ABOX KYOHKIE 13 TAKHM 3abapBiIeHHAM.

ITerpuk zanmucaB cBoi ONiHKH 3a KOHTpoJbHI pofoTH 3 MaTe-
MATHKH 38 HABYANBHHH piK:

Ominxka | 7 | 8 9 W] 1 | 12

xpm = = el =

Yacrora | 1 2 5 3 1 0

SHalgiTe iMoBipHiCTE TOrO, HIO 3a HACTYIOHY KOHTPOJBHY pO-
oty Ilerpuk orpumae 10 Ganis.

Tersauka sanmcana KiaepkicTs AHIB NOTOYHOrO MicAnsd, KOJH
OyJI0 COHAYHO; XMAPHO; BIiTpAHO; HINOB AOII.

IToroma | COHAYHO | XMAPHO | BITPAHO oo r
KinbkicTs guis | 15 7 4 4

3HAHIITE iMOBIpHiICTE TOro, IO HACTYOHOIO AHA TeTAHKA 3a-
thikeye COHAYHNH [eHb.

215



Poagin 8. CTATUCTU4HI AMOBIPHOCTI

23.

24,

26.
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Y wopobmi 6 nmyxkepok iz Oimoro moxoaaay Ta 9 nykepox ia
YOpPHOrO MOKOoJAaay. 3HailigiTe, Ha ckiabku Oinbina limoeip-
HIiCThH BHTATHYTH HABMAHHA INYVKEPKY i3 9OpHOro mokKoJagy,
Hixx 3 Ginoro.

Iz 100 norepeiianx Ginmerie 20 Burpammui, a pemra — Hi.
SHaHIITh, HA CKIAbBKH HMOBIPHICTE NPOTPATH B IO JOTEPEHD
Oinkma, HiX HMOBIpHICTE BUIDATH.

Y ropobil JeATE ANENBCHHH TA MAHJAAPHHH DpHOIH3HO O7-
HAKOBOTO poamipy. Bigomo, mo mangapuHis v kopobmi 20,
a WMOBIpHICTE BHTATHYTH HABMAHHA i3 miel Kopobkm manjga-
puna gopisaoe 40 % . Crinskn B miit xopobui anenscuHis?

Y mimeuky Jemxars O0UeUKH 3 JOTO. SarajoM TaM 3aJlWIIHJIO-
ca 24 Goueurn. Bigomo, mo HMOBIpHICTE BHTATTH 3 MiIIeuKa
HaBMaHH#A Ooveuky 3 HemapHuM HOMepoMm aopisrwoe 12,5 %.
Cxinbkn B Minmeuxy O0vYedor i3 mapEHMH HOMepaM#u?

Y xopobmi € 40 xeroHiB 3 HOMepamu Bim 1 go 40. 3man-
AITH IMOBIPHICTBE TOro, [0 HNeplIHi BHTATHYTHH 13 KOpobDkn
HABMAHHA JXeTOH HE MICTHTHMe B 3anuci Homepa mudpy 3.

Iz 20 xkapror, nmporymepoBaaux unciaam#u Big 1 go 20, mas-
MAHHA BHTAIYIOTH OAHY. 3HalAiITE IMOBipHiCTE TOrO, L0 HO-

Mep BHTATHYTOl KAPTKH BHABHTLCA KpATHHM 4.

SuaigiTe iMoBipHicTE TOrO, IO NpH DiAKHAAHHI ABOX rpajib-
HHX KVOHKIB cyMa 040K, AKi BHOAAVTH, NOpPiBHIOE 3.

Teranuka i Ilerpur goMoBmIAMCH: AKINO
B peayiabTaTi HiAKHAAHHSA [OBOX Fpalb-
HHX KVDOHKIB YV CyMi BHOAZE YHCJIO0 OYOK,
kpatae 5, To Burpana TersiHka, a AKIO
B CYMi BHIIaJE YHCJIO 090K, KpaTtHe 6, To
surpas Ilerpuk. ¥ xoro Ginsme masHciB
gurpatu? Ilogcrits cBow BignOBigL.
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Ha wroopamuaaTHiIH niaoniMHi 3asHa4YeHO Bcl TOYKH, abcmmcH
i OpAMHATH AKHX JOPiBHIOKTE OJAHOMY 3 HACTYNHHMX 4YHCe]:
—o; —2; —1; 2 (moBTopenHa gonyckawTbcAa). HaBmanna subnu-
paeThcH OJHA 3 TAKHMX TOYOK. 3HaAlAITL iMoBipHicTE TOrD, 1O
BOHA Ovae nexaTH HH»K4Ye oci abemue.

Ha xoopmueaTHiN IIOIHHEI 3a3HAYEeHO Bcl TOYKH, abcmHcH
it OpAMHATH AKHMX JOPIBHIOKTH OJHOMY 3 HACTYIHHX YHCEI:
—6; 2; 3; 4 (noeTopenHsa gonyckawTbcea). Hasmanua suGupa-
€ThCA OAHA 3 TAKHMX TOYOK. SHAHJIITH IMOBIpHICTE TOTO, IO
BoHA Dypge nexkarH Jimime oci opgHHAT.

Y kopobui nemxares 15 cuHiIX oaiBmiB i KinbKa 4YepBOHHX.
SHaHAiTE KiIbBKiCTE 4YEepPBOHHX OJIBHIB VvV Kopobmoi, AKIIO
HMOBIPHICTE HABMAHHA BHTAITH 4YepPBOHUH oOJiBenk AOpiB-
awoe 0.4,

Y xopobni gexats 12 biaHMX KVABOK 1 KiTbKa YOPHHX. SHAH-
AiTh, KIJIBKICTh YOPHUX KYJILOK ¥ KOpoOI1ll, AKI0 HMOBIPHICTE
HABMAHHA BUTATHYTH Oiny Kyasky nopisaioe 0,6.

PeavasTarnn, aki wornpm OGoKcepH NOKAZAIH NPOTATOM MOiB
poOKY, nogaHo B Tabamii.

Iv’s boxcepa | Anapiit | Onekcanap | €Esren ITetpo
O D 15 20 22 16
JeHnx Gois
Yucao nepemor 9 16 12 10

Tpernep BHpimHB BigidOpaTn HA MICBKHH 4YeMIIIOHAT OJHOTO
CIOPTCMEHA, YV AKOro BIJHOCHA YWACTOTA HepeMmor Oinkia, HIX
v immmx. Koro subpas tpenep? IloAcHITE cBOIO BIiANOBiIH.

Peayaprari, Akl nokasaan OpoTAroM B poKy yuHiI H yuyeHH-
i, M0 € KpalUMH 4ieHAMH IIKiJIEHOrO KIy0y 3 HACTLILHOIO

TeHiCcY, nogano B Tabmamii.
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Im’a rpasoa IleTpo Bacnas | Il'annaa Oxcana
S GO 75 85 91 83
AeHUX NapTii

Yneno nepeMor 42 47 | 49 | 45 |

Tperep Bupimme BiAIOpaTH HA MIMKIDKINTEHEHHA 4eMIOiOHAT OJHO-
ro CNOPTCMEHA i OflHY CHOPTCMEHKY, V AKHUX BiJIHOCHA YacTOTAa
nepemor Oinema, Hixk B iHmmux. Koro suGpas tpemep? Ilosac-

HiTH CBOIO BIANOBIiAb.

;} LlikaBuHKK Big piaycs Tapaca

I Icaye rinoreza, mio Teopis WMOBIpHOCTEN SK HAYKA 3apoamiacs 3i

capob aHaAdisy asapTHHX irop me 3a CepegHboBiuusa. OgHax mepmri
BIIHOCHO HAYKOBI npail 3 Teopil HMOBIpHOCTEH CTOCYIOTHCH JIHIE
XVII cr., konn Baes [Tackaaw 1 [I'ep Pepma BIKPHIH HMOBIpHiCHI
3aJeHOCT], [0 BHHHKAITE O YaC KMJAHHA rpajbHHX KYDHEKIB.

ConpaexHIO HAYVKOBY OCHOBY Teopil
HmoBipHOCTEH saknas Aol Bepryani
y cpoiit pobBori «Mucrenreo npumny-
meHb». BoHa, 30Kpema, mMicTHna 3a-
rajbHy Teopinw KoMOIHATOPHHX cCHO-
JAVK, 8 TAKOMX 3AK0OH BEAUKUX YUCeN,
AKHH JAB MOKJIHBICTE VCTAHOBHTH
aB's30K Mix iMoBipHiCTIO BHIAAKOBOIL
noail Ta BiAHOCHONI YACTOTONO 11 mos-
BH, AKa crocrepiracteca Oeanmocepesn-
Heo 3 goceigy. ¥ XIX i XX er. poas-
BHTOK Teopil HMOBipHOCTEH AK HAVEH
euaHaunsm I'ep-Cumon Jdannae, Cu-
ameon-[eni I[lyaccon, Iagpuymiic He-
Ouwos, Andpit Mapros, Oaexcandp
Janynose, Audpii Koamozopos Ta in,
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bnes Mackane (1623-1662) —
¢paHuysbknin dinocod, nncemeH-
HWK, $I3VK, MaTeMaTHK.

M'ep Mepma (1601-1665) — dpan-

UY3BKAW IOPUCT | MaTEMATHK,
3aCHOBHMK aHaniTUYHOI reomerpii,
Teopil MmosipHOCTeR | Teopii uucen.

Axob bepuynni (1655-1705) —

WBelUapCbKMA MaTEMaTHK, OCHO-
BONONOMHAK TEOPIK BapiauinHoro
YWCNEHHA | gudepeHUinHnX piB-
HAHb; 3pOOMB 3HAYHWIA BHECOK

Yy PO3BATOK Teopii MMOBIpHOCTER.
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B Iscruryri marematuxkn HAHY Bopuc lHenerko (1912-1995) —
Opaiioe Haykosa 1Kona 3 Teopil  aremaruk, akagemik HAH Ykpainu,
HMOBIDHOCTEH, 3acHOBaHA NPOMECO-  gupekTop IHCTUTYTY MaTEMaTHKW
pom Bopucom 'nedenrxon. o cknany  HAH YkpaiHu, 3aCHOBHWK KWIBCBKOI
miel meoan MoxxkHA BigmectH Boao- HayKoBol WKonK 3 Teopil AMOBIpHO-
dumupa Kopoawka, Anamonia  CTel | MareMaTU4HO! CTaTHCTUKMN.
Cropoxoda, Boaodumupa Muxaane-
euva, Hocuna Tixmana, Muxaiira Hdpenrwa, Muxoay Iopmenxa,
Andpia [Jopozosuesa, Baaepia Byaduzina, Anamonia Typbina, Mu-
woay Ilpayvosumozo Ta in.

S ==

---f
5;{ 4 3anuTaHHA | 3a80aHHA Big gigyca Tapaca
G 2
I 1. CropucTraBmHch JOJATKOBHMH epenaMu iHdopMaiil, AisHan-
Teca OLILINe nNpo icTopild BMHHKHEeHHSA TA PO3IBHTKY Teopil #Mo-

BipHocTell Ak HavEH. lligroTviiTe HepelHKe NOBLIOMJIEHHA.

2. Yu goBommMiocA BAM BHKODHCTOBVBATH HMOBIpHOCTL B CBOEMY
MOBCAKJAEHHOMY JKHTTI AJA VXBAJeHHA MeBHAX pimens? Hase-
AiTH NPHKJIAAN TAaKHUX cHTyaniii. Ak came B BHKOpHCTOBYBA-
JH HMOBIPHOCTI B HABeJAGHHX CHTVAIIIAX 1 AKI pimenna Ovam
yxpaneni?

E-/ NosTopeHHA Ta NIQroToOBKa [0 BMBYEHHA HOBOro mareplany

1. Copocrits supas 3(a-b)+2(2b-a+1)-3 i smaiigite fioro ana-
yeHH#, akmo a=12,7 i b=T7,3.

2. B opnomy 3 ¢asTacTrmuHEx poManis Benmka Enmmrnonmemisa
mragetTH Mynae-Mmynaes MicTHIA Taki o3HAYEHHSA:
a) MyJi — Ie DpoAVKT MYJiHHA;
0) MyJnlHHA — e npouec, 1o BLADYBAETHCA B MyJiHApPIAX;
B) myainapii — ne micue BHpoOHHIITBA MVJIB.
Yu moskHA BBAKATH LEell JAHIIOMOK O03HAYEeHB KOPEKTHHM?
Bianoeins ob6rpyreTyiiTe.
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3.

1.

Illed micraTuca mo podotH, naxi Apremiga MoKe BHKOPHCTATH
OAMH i3 TPpeOX ONpAMUX aBTOOYCHHX MapmpyTtis. Ase aprobycH
MAaKTH BEIHKHH iHTepBan pyxy, TOMY 1HOAL BOHA ife 3 mepe-
CAJKOK, KOPHCTYVIOMHCE CIIOYATKY O0JHHM i3 YOTHPEOX TpO-
neiibycHHX MAapIIpyTiB, a4 DOTIM OZHHM i3 ABOX TpaMBAlHHX

mapmpyTtie. Crinskoma pisammnu cnocofamu mani Apremiga
Moe gicratucsa go poboru?

¥ rpukyrauky ABC rpaagycsa mipa kyta B Brpuui menma Bij
rpagyvcHol mipn kyra C, a rpagycHa mipa kyra A Ha 5° Gins-
ma 3a rpagyvcEy mipy kyra C. dHAHIITE rpagycHI MipH KyTiB
TpuKyTHHKa ABC.

SuaitgiTe v Mmepesxi Intepuer sobpaskeHHs: a) NpAMOKYTHOrO
napaneneninega; 6) kyba; B) TpukyTHOI nmipamiam; r) doTHpH-
KYTHOI mipamigm. YKamits reoMmerpmuni ¢irypn, AKi Hame-
FATH NOBEPXHAM IUX MeoMeTpHUYHHX Tij.

rOTYEMOCS 40 KOHTPO/IbHOT POBOTHU
A0 PO34INY 8

V szasdannax 1-6 yxamime npasuasiy, Ha sawy Jymiy, eid-
nogios.

IlTo 3 saBegenoro HE crocyeThea noganHa JaHHUX ¥ 3pYYHOMY
AJIA COPUHHATTA BHraAL?

A B B r
BaplamidHEAH NOJIroH ; "
p MeniaHa ricrorpama
pAd YACTOT




n ‘Haitnommpenime spaveHHsa o3Haxu y Bubipmi — me...

B

T

S A * B
MOIa po3Max

uaﬁjnaa

BicekTpHCca

najgroeoi nopii?

3. Sflke 3 HaBejeHMX WHCeN MOXe OyTH HMOBIpHiCTIO ZeAKOl BH-

A

'%-H;-‘#‘E

B

T

3

0,3

-3

3,3

Y knaci maBualorbeca 25 ocib6. fxka iimosipmieTs TOro, mo
XTOCh i3 HUX HapoanscaA 32 Gepesna?

A B 7B I H
1 0 % 1 1
25 2 32

V caosi MEIUTAIIIS nasManns

b OOHY DVKBY. Hka

itmoipricTs ToOro, mpo ne Gyae A3piaka npuronocHa?

e

A B A8 T it
0 1 L 2 £
o) 3 -

3i 100 moxkynuis marasuay, mo Bigsiganu iloro B HalibamKay
Heximo, 36 npnabann MoposuBo. 3HANHMITL BIAHOCHY 4acTOTY
mofaili A = smoOKVOenb MATASHHY npnnﬁan MOpO3HBO B HaM-

OnuKUY HeAinos.

A B B |- & KX
2 100 * 36 L
36 36 2 (7 100
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10.

11.

Y zaadannax 7-9 zanuwime sidnosids decamxosum dpobom
alo HamypairbHuM YUCIOM

Tpoe menem:xepis orpumann npemiio: 1000 rpa, 1500 rpsa
i 800 rpn. 3maiigiTe cepegHil poamip npewmii, AKY OTpHMAB
KOsKeH 13 MeHemxkepis (v rpH).

CuMeTpHYHY MOHETY HOifKHHYJIH 4 pasH. 3HAHOITE iMOBIp-
HICTH TOTO, 10 BUnano abo 4 repbu, adbo 4 undpmn.

Humxwe momamo dparMenT nybaikamil 3 iHTepHeTy. 38 IHMH
JaHMMHM BH3HAYTE BiJHOCHY YACTOTY HAPOJAKEHHH XJIOMYHKA
B YKpaimi B 2019 p. Bignoias OKpyIIiTE 0 COTHX.

«¥ 2019 poni B Ykpaini napoannocs 310 605 mamoxkis, cepea
Aaxux 160 Te. 740 xnmonuukie i 149 Tue. 865 gisuatok. Haii-
DiIbIeé HOBOHAPOIKEHHX MHHYIOpiY 3 ABMIOCA HA CBIT V CTO-
nuni kpainw — Kuesi, a came 32 tuc. 634 gutunams.

Sasdannsa 10—-14 poszs'axime i3 noSHUM NOACHEHHAM.

Mapuna nposena onutyeanaa 20 cBoix Apy3iB cTOCOBHO TOTO,
B AKY NOpPY POKY BOHH Hapoaunwmcs. Biamorigl Gvam taxkpmMm:
Becna, Becna, 3uma, Jlimo, Becna, Ocins, Ocins, 3uma, Jimo,
Becena, JIimo, Ocins, Ocine, Ocins, Suma, Jdimo, Becna, 3uma,
Suma, Ocitb.

HonomoxiTe Mapuni cknactu paplaniiiemii paj 3a MUIMH JaHHMH.

B opmiit iz xygoxxuix ctyaiit npoepenu onmryBaHHs 9 i1 yuac-
HHKIB 1 Y9ACHHIE CTOCOBHO TOrD, CKLIBKH XVA0MHIX BHCTABOK
BOHH BiAiBiganamn muHygo0oro micanda. PeayvasraTn Oyau TakuMM:
4, 2,1, 5, 7, 5, 2, 3, 2. llna niel subipku anaiigiTe: a) Moay,
0) megiany; B) poamax; r) cepeaHe apadMernuHe (OKpPYTIiTE A0
AecATHX).

Haui moao ouinok yuHis i yuennus 7-A Kaacy Ha camocTiii-
Hifi pobori 3 MaremaTnkH 3a 12-fansHoKW MKANOW NOJAHO
V BHIJIAA]L BapiamidHOro paay. 8a OIUMH JaHHMH mDoOyaviHTe:
a) noJirod uacror; 0) ricrorpamy; B) Kpyroey giarpamy.



13,

14,

3,

3appadys nigauweHo] CRnapHoCT

Ouiaka 4 | 5| 6| T )8 |9 | 10 |11 | 12 | ¥cesoro

KinskicTs

> 214 | 3| 6|46 |2]1 1 28
ocib

Hna sapianiiiHoro pAay, HasejeHoro B aasganal Nt 12, snan-
niTe: a) moay, 0) cepenne apudmeruune; B) megiany. OBumnc-
JiTh BiIHOCH] YACTOTH AJA KOXHOI 3 mogii: <ocoba ogeprkana
oniaKy 4»; «ocoba opep:xana ouiHky 5H»; «ocoba ojep:kana
ominky 12».

Ha ypouni diakyaerypn ABoe aApyasie amaranucs, XTo BIy4YHime
kugac bacrerbonepHEHI M'AY v KomuK. Mukoaka iz 45 copob
payuus 33 pasu, a [Imurpuk ia 40 cnpoé — 30 pasis. XTo ia
xmonoie BayuHimui? Yomy?

3ABAAHHSA NIABULWEHOI CKNAQHOCTI

Ha xoopauuaTHIH IIOMIAHI DOZHAYEHO Beli ToukH, abcomucH
ii oOpAMHATH AKHX JOPIBHIOOTH OJHOMY 3 TAKHX 4YMcen: —2;
-1; 1; 2; 5 (moBTopeHHa gonycKawTkca). HasManaa suGupa-
ETHCA OJHA 3 TAKHX TOYOK. SHAHIITHE IMOBiIpHICTHE TOTO, IO
poHa Oyae nemaru: 1) Bume oci abenue; 2) nisime oci opau-
HAT; 3) v TpeTili KOOPAHHATHIH YBEpTi.

Ha xoopausaTHill naommpai nozHadyeHo Bei ToukH, abcmucH
H OPAWMHATH AKHX JOPIBHIOKOTH OJHOMY 3 TAKHX YHCEI: —9;
—3; 0; 3 (nopropennsa monyckawrtees). Hapmanua subupaers-
cA OJHA 3 TAKHX TOY0K. SHAHAITHE IMOBIpHiICTE TOro, [0 BOHA

Byme nemxatn: 1) Hukde oci abeuue; 2) npasime oci opauHAaT;
3) Ha ofHiH i3 KOOpPAHHATHHX Oceil.

¥ kopobui nexars 24 kyaski. Cepeji HUX YepPBOHUX KYILOK V/Bi-
i finsme, Hix OLIHX, a IHNOI KYJIBKH CHHI. ﬂmnﬂipﬂiﬂn TOTrO,

: . 1 .
10 HABMAHHA B3ATA KyJIbKA Gyae Dinmowo, gopiBHIOE Yy 3HANIITE

iMOBipHiCTE TOrO, II0 B3ATA HABMAHHA KVJILKA DyIe CHHLOIO.
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4.

224

Y wopobui nexxatrs 32 oaiBui. Cepea HHX YepBOHMX OJIIBILB
yrpuui Ginsme, wim cumix, a immi onisui seneni. Mmosip-
HICTh TOrO, H[0 HABMAHHA B3ATHH oJiBens Oyae 3eneHHM, J0-

. 1 TP - .
P1BHHE E. BHB.H,[HTTJ IMOBIPpHICTE TOT'D, IIID BEAATHH HaBMAHHA

oJiBens Oyae YepBOHHM.

Hacenenna micta [loarasu cramoBuTes Damasko 300 000 ocib.
SuaiigiTe: 1) iMmoBipaicTs TOro, 110 AOBiALHO o0paHMil MelIKa-
Henb [lorraem Bigsmauae cBifl geHs HapommeHHA 29 mwoToro;
2) iMoBipHY KigbKicTh MemkaHmie IloaTasn, v AKHX geHs Ha-
poa:eHHA npunajae Ha 29 mororo.

Iz osepa Bunoenan 82 pubuan, Beix IX mosHAauYMAM Ta 3HOBY
BignyeTHnu B ozepo. Yepea THKAEHL 3HOBY BHKOHANH BHJIOB
pubom — nporo pasy saaosuan 50 pubmH, cepen AKMX BHABH-
aucs ABl nmosHadveni. 3maigite: 1) iMoBipHicTE BHIOBHTH HO-
sHaueny pubuny; 2) iiMmoBipay KinbkicTe pubHH B 0o3epi.

Y (opmyni niniitnol gyeEKOil y=ax+5 y aAxocri koedinien-
TA 0 BHKODHCTOBYVIOTH Oyap-ake i3 umcen: —-95; —2; 0; 3; 5; 6.
3HaligiTe iMoBipHicT:E TOro, mo rpadik dyveknii: 1) ze nepe-
THHAE Bichk OpAHEHAT; 2) He mepeTHHAE Bick abcmmce.

Y dopmyni niniitnol ¢gyvernii y=ax+b B axocti koedinien-
TA @ BHNAAKOBO BHOHpawTh Ovab-Ake i3 uncen: 0; 2; 4; 6. He-
3aJIeKHO Bij nboro B faxocti koedinienta b rakox subupaioTs
Ovae-ake i3 umcen: 0; 2; 4; 6 — i Ovaviors rpadik npamoil
y=ax+b. 3panaiTes HMOBipHiICTE TOro, MO WA npama: 1) me-
peTHHAaE Bick opaMHAT; 2) npoiifie Yepe3 NOYATOK KOODAHHAT.

IMogpapboraunii geper’anmit Kyour poanunsanam Ha 1000 pis-
HHX KyOHKIB i moMicTHnm ix v Topbuny. 3HAHAITE iMOBIpHICTE
TOTO, IO B3ATHH HABMaHHA KYOHMK Oyae matu: 1) Tpu modap-
Goeaui rpani; 2) tinekn aei nodapboeani rpami; 3) Tinbxkn
onHy nodapboBaHy TPAHB.



~ CratMcTMYHe cnocTepexeHHn (3BeneHHn) — statistical observation
(summary)
CraTMcTMYHWA NokasHuk — statistical indicator
Bapiayiittuit pap — varlational series
CepenHe Apmbuemum — arithmetic mean
JoctogipHa Il-tammmna, ‘Bunagkosa) noaia — reliable (impossible,
random) event ]

Bianocka wacrora — relative frequency

FO/NOBHE B PO3/1/11 8

( CramucTime Aocniauens )

g ~ g 3
CratucTuyHe erﬂﬂ"lCTH“-IHE 3BeaeHHA
CnocTepexetsi
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Po3paxyHoK cTaTMCTUYHNX
NoKasHWKiB gna BubipKu
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—>[ BuABneHHsA 3aKOHOMIPHOCTEN, NPOTHO3YBAHHA, yXBaneHHA plLllEth







PO3AIN 9. CHAPTER 9.

PO3roPTKM NETS OF
MHOIorPAHHHUKIB POLYHEDRONS

§ 31. Po3sropTKu NpAMOKYTHOro napanenenineaa, kyba,
NPaBMNbHOI TPUKYTHOI Ta HOTUPUKYTHOI Nipamig.
BurotoBneHHa Mogenewu

Hemopasuo Gyna #a nourri, Bignpasiasana moipysi mojapyHok
i momiTHna nikaBy piu: nDpH MeHI NIOCKHI HNIMATOK KapTOHY
NepeTBOPHBCA B NAKYVBANIBHY KOpoDKY, AKa mae dopmy npsa-
MOKyTHOro napaneneninejgal Busenserscs, npocroposi reo-
MeTpH4YHl QIirypH MomHA CKAACTH 3 ILJIOCKHX, NOEJHABINH IX
NneBHAM dnHOM!

A A mam’ATAI0, AK e B JUTAYOMY CaAKy MH 3 miavcem Tapa-
cOM poDMAM 3 nanepy rpajsHUH KYOMK N8 HACTLILHOI I'pH.
Jlo kopobkn 3 rpow Oyno BKIajJeHO KAPTOHKY, HA AKiil aobpa-
#eHo pozzopmiy taxoro kyouxa. Ilorpi6ro Byno Bupisatn 1wio
poaroprry, a3irayTtu ii no ximiax i cxkaeitn, Buitmor ayposunii
KyOHEK, AKHH MH ODOTIiM BHKOPHCTOBYVBAJIH AJA rpH. Ane dvao 6
Ay:Ke IIKABO AI13HATHCH NP0 TAK] NepPeTBOPEHHHA ILNIOCKHUX (i-
ryp v o6’emui binsme!




JHeaxi npocroposi reoMmerpHuH] (GirypH Ha3HBAIOTEL Ze0OMempuy-
 Humu miramu. I3 Kypcy mMaTeMATHKM BH BiKe 3JHacTe OKpemi
a Hux (puc. 31.1):

napananenine,n Komye Huninap
TpukyrHa ‘Imw-na TpuryTHA
nipamiza npHaMa
Pnc. 31.1

Takox BH BEKe 3HAETE:

m— = — -

___:._Z: ' MuorokyTHukom (abo noniroHom) HasWBalOTb 3aMKHEHY namaHy
| 6e3 camonepeTwHis, Gyab-AKi TpM CycigHi BepwnHKu AKOI He ne-
¥ xaTb Ha OfHIlA NpAMIN.

L S "'-..I
b

oy

Ha puc. 31.2 naseaeHO NPHKJIAAM MHOIOKYTHHKIB.

L
N
? ; )
P K
X M T D -

Tpurvrang YorupuryrEnk I’ aTHERYTHHE lecTHRYTHHE
Puc. 31.2
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Taxkox OygeMo BBa)KaTH, [0 BCi TOYKW MHOFOKYTHWKA Nemarhb
B OOHIA NNOLWWHI.

MHGJ‘KHH}? BCIX TOYOK ILTOIIHMHH MHOT'OKYTHHEA, L0 JIeXAaATh
ycepeAnHi NLOr0 MHOTOKYTHHEA (pa3oM i3 caMHM MHOTOKYT-
HHKOM), IPHPOAHO HAIBATH MNOCKUM MHOTOKYTHHUKOM,

leomeTpuuHe Tino, NOBEPXHA AKOro CKNAafaETbCA NulLe 3i CKiHYeH-
3' HOI KINBKOCTI NNOCKWUX MHOTOKYTHWKIB, Ha3MBalOTh MHOrOrpaHHm-
kom abo noniegpom.

Hanpuknan, kyd, npAMOKYVTHHH Dapajenenimes, TPHKYTHA
NpH3Ma, TPUKYTHA Ta YOTHPHKYTHA nDipaMigm — e MHO-
FrOrpAHHUKH, a4 KVIA, DUIiHAp i KOHYC He € MHOTOIDAHHH-
KaMH.

Poaraanemo 3obpasKeHnH HA —
puc. 31.3 npamMoKyTHHI nDapane-
aeninegq ABCDA,B,C,\D,. Tourn A,
B, C, D, A,, By, C;, D, nasnsaiots
ifloro sepuunamu, sigpiskn AB, BC, | ¢| ip
CD, DA, A,B,, B,C,, C,D,, DA, i 7 C
AA,, BB,, CC,, DD, — pefpamu, -
a maocki wmHOrOKyTHHKH ABCD,

A,B,C,D,, AA, BB, BB,C,C,
CC,D,D, DD,AjA — z2panamu.
OueBHAHO, IO BCi rpaH]l IPAMOKVTHOrO Napajiejeninena € mio-
CKHMH NPAMOKYTHHKaM#. BOHH yTBOPHIIOTE NOBEPXHI ILOTO
MHOMOTPpAHHHKA.

Jopxual Tpeox pedep NpAMOKYTHOrO napajeieminejga, Axi
BHXOAATE i3 oaHiel BepmmMHH, HAZHBAKTL BUMIDaMK ILOTO
NpAMOKYTHOro napaneneninega. Tpagumimiifiao 1X DO3HAYAOTH
oykeamu a, b i c.



Bl cl
Puc. 31.4

VaBiTh, 0 NOBEPXHID IPAMOKYTHOrO
napanejeninega «pospisanms B3JLOBK
Pﬁﬁﬁl} AA].I BBII CC].! DDl i Blﬂli
«PO3ropHYJIH® TA «IOKJIATHs Ha ILIO-
muAy. Ogep:kaHO ILUIOCKY NeOMeTPHUYHY
dbirypy (puc. 31.4). i masusaots pos-
FOPTKOK MNOBEPXHI NPAMOKYTHOro napane-
neninega.

Illo6 yTBOPHTH 3 PO3rOPTKH NPAMOKYT-
HHH napanenenines, norpibHo «3irHyTHS
11 Bagosx pebep AB, BC, CD, DAi DA,
Ta <«craeitTus Ti pebpa, B3gOBXK HKHX
«po3pizann» OpH NoDYAOBI POITOPTHH.

& & & § &8 & B & F F F 8 8 F B OFF 8 F 8 R R O F 8 @R 8 8 F 8 B B 8 F 8 8 E @8 @8

Sk BugHO 3 pue. 31.4, posroprka NpAMOKYTHOIO mapajieseri-
nena craajgaerecs ia 6 nnockux npAMOKYTHHKIB: aBOX 3i cTo-

poramu a i b, xBox 31 cropoHamm b i ¢ Ta ABOX 31 cTOpoHAMH
a i c. Tomy naowy nosepxni npamoxkymuozo napaaeaenineda
06uHCA0I0TE 3a (POPMYI0I0: '

S =2ab + 2be + 2ac = 2(ab + be + ac)

Takox maragaemo, 110 o6’ em NPAMOKYMHO20 napaaenenineda
obuncawoTs 3a hopMyn00:

V =abe

fArmo BUMipH NpAMOKYTHOrO napajiene-
ninega pisri mix cobow, Tobro a=b=c¢,
TO TAKHH OPAMOKVTHHH NDapajejemimen

HA3HMBAWOTE kKybom.

¥ei rpani kyfa € nIocKHMH KBajpara-
Mu 3i croporoio a. Tomy posroprra Kyba
Oyne cknagaTucsd i3 6 nnockux KBaaparis

(puc. 31.5).
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Il aowy nosepxni kyba ta of'em xyda oOUIHCIOIOTE BIANOBIAHO
3a (popMyaaMu:

S =6a’ ” V=qa* |

Poaroprku noepepxoHs Mo3Ha Dyayea-
TH H 718 IHIMHX MHOIMOIPAHHHKIB.
Posrananemo TpukyTHY nipamigy SABC

(pue. 31.6). Tpukyrank ABC nasusa- ‘
I0Th OCHOBOK mipaMimf, a TOUKY S —
sepwmHon nipamian. Bigpiaku AB, BC,

CA HasuBawThE pedpamn OCHOBW, a Bif- B
pisku SA, SB, SC — 6Giunummn pebpamn.

Ila mipamina mae 4 rpami — ocHo- Puc. 31.6
By ABC Ta Giuni rpani SAB, SAC, SBC. "
Axmo B rTpuxkyrai nipamini SABC
B OCHOBl JIeKHTH PIBHOCTODPOHHIH TpH-
KyTHHK (AB=BC=CA=a), a Bci Giu-
ui pebpa pisui (SA=SB=SC=b), 10
TAKY TPHKYTHY nipaMily HAIWBAKOTH
NPasuIbHOI.

IIlo6 BUroTOBUTH PO3ropTKY NOBEepXHIi
NpaBHILHOL TPHKYTHOI mipaMigs, i1 mo-
BEPXHK) «pPO3pi3alThe V3A0B#K OiuHHX
pebep SA, SB, SC i «posropraioThs» 10
ILIOCKOI reoMeTpHuHOl (hirypH Tak, AK
noxkasaso #€a pue. 31.7.

Tpurkyvrtauk ABC npu nroMy € piBHO- Puc. 31.7
cTOpoHHIM, a TpukyTHHKEH SAB, SAC, Y

SBC — pieEuMH piBHOGIYHHMMH TpH-

KYTHHKAMH.

IIlo6 yTBOpMTH 3 pPO3ropTKH NPABHMJIBHY TPHKVTHY Hnipaminy,
noTpibHo «3irHyTHs i1 BagoB:K pelep OCHOBH Ta «CKIeITH»
B3g0Bk DiuHMx pebep.
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Ananorigao OyAyveTbCA H pO3ropTea
NPaBMNbHOI YOTUPUKYTHOI Nipamigw:
https://rnk.com.ua/106114

3ayBaXXHMO, 1IN0 VTBODHTH
PO3ropTKY MNOBePXHI MHOIO-
rpaHHHKA MOMHA He E€IHHHM
yuHoMm. Hanpuxknan, gna xybda
icaye 19 pissux posroprox!
Oara 3 HMX BaMm V:Ke Bimoma,
NoAAMO AJA NPHEJAAY e JBi
(puc. 31.8). Puc. 31.8

MepesipTe cebe!

HapegiTs npurJIagH reOMeTpHYHHX TLI.

flke reomerpHuHe TiNO HazWBaWTL MHOororpanEukoMm? Hage-
OiTH OPHKJALIH MHOTOTPAHHHKIB.

300pasiTe npaMokyTHHH nDapaneneninen. ITozmaure iioro Bep-
mueEn OyksBamu. Haasite pedpa ta rpasni sobpameHoOro npamMo-
KYTHOr'o napanejenineja.

flenit npaMoKyTHHI napajesenines HasusBawTh KyGom?

Hagenites opMmyay naomil noBepxHi NpAMOKYTHOIO HapaTene-
nineaa; kyoa.

Hagpeaite dopmyay o6’eMmy npaMoKyTHOro napanenemninena;
Kyba.

Ak MOMHA BUrOTOBHTH PO3ropTKy NOBepXHi: a) NPAMOKYTHOrO
napanenenineana; 0) kyba; B) npaBHABHOI TPHKVTHOIL mipaMinH;
r) OIpaBHAbLHOI YOTHPHKYTHOI nipamign?
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S g \
. |I'\-
L T RUEM
L l Ll Tl
2 3 o b

- Ha pue. 1 aoﬁpﬂﬂmﬂ nipamigy. Ilrpuxosumu niniamu sobpa-
seno HeBuauMmi pebpa mipamign. 3anmmits Haseu oamiei Bep-
MIHHEA, OAHOTO paﬁpa_i’ngaiﬁ rpadi miei mipamign.

- Ha puec. 2 sofpameno napanenemnesn. [lltpuxosnvu mimiamm
sofpakeno HesuauMi pebpa napaneneninesga. 3anuIIiTL HASBH
onHiel BepIIHHEHM, ofHOro pebpa ii ommiel rpami mporo mapane-
Jeminesa.

- Ha puc. 3 sobpaxeno kybd. Crinexn pepmimH, pebep i rpaHeil
Mae el Kyo?

4. Ha puc. 4 306paskeH0 YOTHPHKYTHY 11i- ‘
paminy. Ckinbkn Bepmmusn, peGep i rpa-
Hell Mae A mipaMiga?




5. Hassirs dirypy, posroprky akoi 3o06paxceno ma puc. 5.
- Hassirs dirypy, posroprey akoi sobpaxeno Ha puc. 6.

Puec. 6

- Ha pme. 7 sofipaxeno POSrOPTKY MHOTOrpaHHMKA. 3a AaHHMH
pHCYHKa 3’AcyiiTe, AKHUIl e MHOrOrpaHHMK, BH3HauTe iloro
o6’eM i miomy moBepxHi.

8. Ha puc. 8 306pakeH0 POSrOPTKY MHOTOTPAHHHKA. 32 AaHHME
pHCYHKa 3'AcyiiTe, AKMil 1@ MHOrOrpaHHHMK, BH3HauTe iforo

o6’emM i nuomy nosepxHi.




o
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70} CepeaHin piBeHb

o,

10.

Ha puc. 9 mogano po3roprKH MHOTOrpaHHHKIB. flka iz mmx
POSrOpPTOK € POSropTEOI YOTHPHKYTHOI nipamign?

Ha pmnc. 9 mogano pos3roprKd MHOTOTpaHHHEKIB. fKa iz mmx
POBropTOK € pO3aropTKol NPAMOKYTHOrO napaneneninena?

A

a o 8
Puc. 9

i

Ha pme. 10 300paxeHo ocHOBY TpH-
KYTHOI mipaMigm # omgHy 3 il OluARX
rpaneii. [lepeneciTs pHCYHOK y 30MINT
i mobyaviTe aBl iHmi 6iuHl rpaHi Tak,
b OTPHUMATH PO3IrOPTKY 3aJaHOI Imi-
paMign. 3a OTPHMAHOK CXeMOK 3poO-
0iTh MOAETH TPHKYTHOL mipamign.

Ha pue. 11 sobpakeno ocHoea Ta Bl
OiuHi rpaHi YOTHPHKYTHOI mipamigm.
IlepeneciTs pucyHOK Vv 3ommT i moby-
avHTe ABl iHmi rpani Tak, mob oTpH-
MATH PO3rOpPTEY 3azaHol mipamign. 3a
OTPUMAHOK CcXeMoW 3pobiTe MOJenb
QJOTHPHKVTHOI mipaMimn.

Biuua rpasas

Ocuaosa

Pue. 10

Biuna
rpatb

Pue. 11

OcHoOBA
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13.

14,

15,

16.

17.

18.

INogarno ry0® (pmc. 12). IlobyayviiTe posroprky meoro kybda.
IMianumiTe BepmIMHM KBajpaTiB po3ropTkM BigmoeigHo g0
rpasEedl mogaHoro Kyba.

I3 posroprrn (puc. 13) ckaeinn npAMOKYTHHI napanenenines.
[TobyayiiTe sofpa)keHHd Napajieleminena Ta MiADHMITE oro
BEPIIMHHM BIANOBIAHO A0 MO3HAYEHB HA PO3ropriLl.

e — e

M, Py

N K
M, LM 21 lp,

Ml 'Pl
Puc. 13

SHaAUAITE NAOIY MOBEPXHI NMPAMOKYTHOrO Napaneneminesna,
noBxuHA AKoro popieHoe 10 cm, mupnaa — 8 cM, BHcoTa —
D CM.

SuaiiiTe naomy noBepxXHi NPAMOKYTHOro napajeneninena
AOB;KHHA AKOro gopieEwe 12 cm, mupnaa — 5 cM, BHCOTA —
b cm.

ITpamoryTHUI napanenemninen mac Bumipn 4 em, 6 cm 1 8 oM.
Ia AKNX MHOTOKYTHHKIB CKJIAJAETHCA POITOPTKA ILOTO Treo-
merpuuHoro tina? Crinexkm nux MHOrOoKyTHHUKIB? HEwMit i3
HHX Ma€ Haublasmy miaomy Ta AKy came?

ITpamokyTauil napanenenines mae sumipn 3 cm, 5 cm i 3 cm.
Iz AKHNX MHOTOKYTHHKIB CKIANAEThHCA PO3TOPTKA IILOIO T'eo-
meTpuuHOTO Tina? CRiABKH IHX MHOrOoKVTHHKIB? Jxmi is
HUX MA€ HallMeHIIV ILIOIY Ta AKY came?
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. ,El,ncraTHm piBeHb

20.

21,

22,

23.

Jano xopobry vy opmi kyba 3 goesxunow pebpa 30 cm i Kopob-
KV ¥ (hopMi OpaMOKYTHOrO mapaneneninesa 3 eumipamua 30 cM,
40 em, 20 em. fxa xkopobra mae Oinemuit 06’em? Ha ckinsgn?

Iz samoBHEeHOrO BOIEPTH akBapiyvMa v $opMi OpaAMOKYTHOTO Ha-
paneneninena 3 eumipamu 20 oM, 25 em i 15 em Crenan nepe-
JIMB BOAY B IHINMII aKBapivM, mo Mae popmy Kv0a 3 JOBEKHHOIO
pebpa 20 cm. Yu Oyae inmmil akBapivM 3anoBHeHHH VIIepTh?
Axmo =i, TO cKiTLKR me Boal (V {:ME} B HLOT'O MOMHA JOJIHATH?

MHPHHﬂ Xo4ye NPHEKPACHTH ceplAeduyKaMi MMOJAPYVHEOBY Hupﬂﬁﬁy
vy ¢hopMi IpAMOKYTHOrO Hmapajefieninela Tak, AK IOKasaHO HA
puc. 14 (ra mepeanHid, BepxHi TA npasi DOKOBIH rpaHax).
IToGyayiiTe poaroprky 1iel kopobkm Ta mo3Ha4dTe HaA Hill cep-
JevKa TAK, o0 BOHH ONHHEHJAHCA B moTpibHoMy micmi.

dipma ¢3ipkas poamimye Jgorormn Ha Kopobkax 31 cBo€io
MpOAVKIIiED TaK, AK Nokasano Ha puc. 15 (Ha BepxHi#, npa-
Bift 1 mieiit rpansax). [HoGyayiiTe poaroprky niei kopobkm Ta
IMO3HAYTE HA HIH JOTOTHOH TAK, m00 BOHH ONHHHIHCA B I0O-
TpibHOMY MicILi.

CeiTnana BHpIIINIA JAeKOPYVBATH KOpPOODKY THKAHWHOK Ta Me-
pexHBOM TAK, AK nNokaszadno Ha puc. 16. Bmanaure, ckinekn
KBAJPATHHX CAHTHMETPIB TKAHMHH TA CKLIBKH CAHTHMETPIB
mepe:xuBa aaajgoburecsa Ceitnanmi, sSKmo JoBxHHA KOpobOKH
30 cm, muapuEa — 15 em, Bucora — 10 cm.

v '

I R —

-

- = e ety S e

Puc. 14 . PH_L‘.. 15_ F _ Pm: lﬁ

T—— D
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24.

26.

29,

JMHTpHE BHpPIIIHB DOKPHTH JAKOM B OOHH map babycuHY
CKPHHIO Vv (hopMi NpAMOKYTHOI'0O napajeneninena, JOBXHHA
axkoro 80 c¢m, muprnea — 40 cm, Bucora — 50 cm. Crinskn
aaky saHagobuThea [IMUTPHKY, AKINO BHTPATH JAKY CKIaja-
1otk 120 r 5a 1 keagparanii merp noeepxui. Bignoriae oxpyr-
JiTh D0 ILIHX.

MaemMo npAMOKYTHHII Dapanedemnines i3 BuMipaMu a cM, b cm,
¢ cM. AK sMiEuTECA 00'€M IBOro mapanenemnesa, AKIO HOTO
AOBEHUHY a3binemmuTH BABiIYi, 4 MIHpHUHEY aMeHIIHTH B 4 pasn?

Maemo npAMOKYTHHIl napanesnemnines is suMipamMu a cM, b cMm,
¢ cM. Ak amimuThECcHE 00'eM IROro mapanenelrinesa, AKIO Horo
BHCOTY SMeHIHTH B O paziB, a JOBXHHY 30LTbIIATH BABIUi?

BUCOKWIA piBeHb

IToacHiTe, oMy 3o0Dpaxennii Ha puc. 17 nIocKHl MHOIOKYT-
HUK He MOe OyTH posroprkop OpAMOKYTHOTO Iapaiemrerri-
nejia.

lloacuiTe, womy 3obpamenni Ha puc. 18 NJIOCKHH MHOPOKYT-
HHK He MO}e OyTH pOSropTKoK NPAMOKYTHOrO napajeieri-
neaa.

Pue. 17 Puc. 18

ITopyMK® 3ropHiTe po3ropTky B Ky0 1 BRamirtes, fAka rpass
Ovae BepXHBOIO, AKINO HHXKHA rpank aadapbosana (pmc. 19).
ITepemamoiiTe Ta BHpixTe po3roprky, aroprire ii B Kyb i ne-
peBipTe CBOK BiAMOBiIL.
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IlogymMx® 3ropHiTh pO3rOpTKY B KyD 1 BKamiTh, AKA TpaHb
Oyae BepXHBOKW, AKIIO HHKHA rpadb sadapborana (puc. 20).
HepemamoiiTe Ta BHpiXKTEe BiANOBIAHY pPO3ropTKy, 3ropHITE ii
B KyD 1 nmepesipre cBOKWO BiiNOBIAL.

1 3
5 411]3] 2 213]5 5|4]2
3 6 5 a 4 g 1
Puc, 19 Puc. 20

3'AcyHTe, YH BHCTAMHTE APOTY AOBXKHHOI 1 M, mob apobutn
KAPKACHY MOJIe/lE NPAMOKYTHOIO napajejeninesa 3 BUMipaMu
T em, 9 em, 14 cvm. Bignoeias mosacHITE.

3’Acyilre, YH BUCTAYHTE NPAMOKYTHOrO Jucra dasepu 3 pos-
mipamM#a 26 cm i 16 cM ana BAroTOBIGHHA KOpOOKH (3 KpHIO-
KO010) v (opMi NpaAMOKYTHOrNO napajesnemninesa 3 BHMipaMu
6 cm, 8 cMm, 10 em. AKmo BHcTAYHMTE, TO 3aNPONOHVHTE, AK
MOKHA poapizaTH daHepy HA AETATI.

Compao4ynchk Ha OCHOBHY BJACTHBICTh IIONIHHH B IIPOCTOPIi:
yepes Oydo-fKKi mpu Moyku, wo He dexwams Ha oduilt npamiit,
MONHA Npogecmu naowuny, i do mozo x» minrbku oduy, —
3'ficyHTe, AKe HaIMeHINe YHCJA0 BepmHH, pebep 1 rpaHen
Moxe Oyri y mHororpasHuka. [loscHiTe cBOlO BigNOBiAL.

Ha nosepxui nposoporo kyba (puc. 21) L B
Yy BepImIHHl A CHAHTLE MyXa, a y Bep- D E"“
muHl ¢, — mnaBykK. SHaAHAITE HAHKO- | | C
pOTIIHMH mMAAX no noeepxHi kyba Bijg 1A,
OaByKa 40 MYXH. f..-"*"'; 7B,
D, ¢,
Puc. 21
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Wb ' LikaBuHku Big pigycs Tapaca

| Cepea yeix BijoMHX MHOrMOrpaHHHKIB 0CODAMBY poOJb BigirpawTb
npasuabii MHO202paHHUKU. ¥Yci rpaHi TakHX TreOMeTPDHUYHHX Tin
€ NPAsUAbHUMU MHOZOKYMHUKAMU, TODTO MHOTOKVTHHKAMH, CTOPO-
HH i KyrH akux piepil. Taxkosx yel BepinubaM NpaBMILHONO MHOTO-
rpPAHHHKA PIBHOBIJAZANeHI Bif neAxol TOYKH IpPOCTOpY, AKY HA3HWBA-
0Th 11 yenmpom.
Mosxnaa [goBecTH, [0 NPABHJILHHMX MHONOrpaHHHKIB icHYe
aTUIIe %
*  mempaedp (NOBePXHA cHJAAjaeThCA 3 4 OHAKOBHX pIBHOCTO-
POHHIX TPHKVTHHEKIB);
«  zexcaedp, abo Kyb (noBepxsA cKaagacTbed 3 6 ogHAKOBHX KBa-
aparis);
*  oxkmaedp (MOBEPXHA CKJIAJAETHCA 3 8 OAHAKOBHX PIBHOCTOPOH-
HIiX TPHKYTHHEKIB);
*  dodexaedp (DoBepXHA CEJIANAETHCH 3 12 0HAKOBHX NpPABHJIL-
HHX II'ATHKYTHHKIB);
* ixkocaedp (moBepxHsa ckinajaeTkes 3 20 ogHakoBHX piBHOCTO-
POHHIX TPHKVTHHEKIB).

R BN
| 78 &

Terpaeap I'excaenp OxTaenp HNonexaeap Ixocaeap

P ==

IE_:-

[TpaBuabHiI MHOTOrpaHHMKH TAKOXK YACTO HASMBAIOTE NJAAMOHOSU-
MU miaamu Ha YeCTh JABHLOrpenbKoro Muaciaurensa [laamona, axui
BHKOPHCTOBYBAB 1X Vv cBoii ¢inocodil ana onMcy HOTHPBOX oOC-
HOBHHX CTHXili — 3emuai, BogH, moBiTpa, BorHw. Hanpuknanm, semna
y Ilnatoma Gyna nor'szana 3 Kybom, NmoBIiTpA — 3 OKTaeapom,
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BOAAa — 3 iKocaegpoM, a BOroHbB —
3 rerpaeapom. IIpo nopexaeap Ilnarom [NatoH — paeHbOrpeubkuin MAc-
3ayBaskye, mo <Bor BukopucroByBa MTeNb (V cT. po H. e.), 32aCHOBHWK

MOro AnA poataliyBaHHA cysip’iB Ha
BehoMy Hebi». Humi migomi umcnenni

dinocodpcuKol WKoNW, BigoOMOI AK
Akapemin [lnatoHa; ogwH 13 oC-
HOBONONOMHUKIE EBPONEUCBKOI

3ACTOCYBAHHA NPABHJABHHX MHOrOrpasH- dinocodii
HHUKIB y pi3HMX ranysfgx HayKH — ac-

TpoHOMIil, (ismmi, Ximil Tomio.

——

JanuTaHHA | 3aBaHHA BIg playca Tapaca

1. CxopuHcraBmIMCh AOJATKOBHMH [:xepenamu indopmanii, aia-
HaliTeca Oilnkine Mpo NpaBHILHI MHOTOIPpAHHHKH, IX BJIACTH-
BocTi Ta 3acrocyBaHHA. lligroryiiTe HeBenMKe NOBIAOMJIEHHA.

2. Yu poBogmnocA BAM V CBOEMY MNOBCAKISHHOMY KHTTI MATH
cnpaey 3 of’exrTamu, 10 MawThE (JOPpMY MHOrOrpaHHHKIE, 30-
Kpema, npasuasEux? HasegiTes npurkaagn. AxuMm umEOM BH
BHKOPHCTOBYBaJAH 111 06’exTn?

@ NosTOpeHHA Ta NiAroToBKa [0 BUBYEHHA HOBOro Marepiany

1. ®yuxmoia y={(x) sagama Ttabammero. 3maixgite: a) f(-2);
0) 3aHadeHHA AapryMesTry, 3a sSkmx f(x)=-2; B) mailGinsme
3HAYeHHA PVHKOIL; r) HaliMeHINe 3HAYeHHA QVHEIII.

SEIIEIIESRY 2, | 8
f(x) 0 -1 -2 -5 -2 13 o0
2. Poass’amxiTe piBusanHS.
a) 2x+4(x-1)=5x+3; 6) 2.1'3—9+ =§-.
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3.

242

3 Kr abayk i 4 Kr ciamB KomTyioThk paszom 360 rpH, a 4 Kr
abnyk pemesmie Big 3 kr caue Ha 20 rpu. 3ualigite BapricTs
1 kr abayk i 1 kr cams.

3a JAaHMMH, HaBeJeHMMH HA pPH-

CYHKY, 3HalifiTe rpagyciay Mipy v
Kyra o, axkmo f=65°, a y=40°
(ocHOBA TPUKYTHMKA i CTOpOHA a B
OpAMOKYTHHEKA JIeMKATH HA OLHIH []
npsamiii). S—

Ina opoeegenEa MHTTeBol Onaromiiinol Jorepel KHHMKKOBA
kpamanns surotosmaa 400 gorepeitnux Gineris, cepen AKHX
1 H6iner iz Burpamem ceprudikara sa 1000 rpu, 2 6imern —
Ha 200 rpr, 5 — wa 200 rpr 1 12 — wa 100 rpr. Ilepmmi
VYACHUK HaBMaHHs obupae ofnu is BGineris. Smaiiairs imosip-
HIiCTH TOr0, I[0 BiH: a) Burpae ceprudikar Ha cymy 1000 rpr;
6) ceprundikar Ha cymy, 6insmy s3a 100 rpu; B) He BHrpae Baa-
rani. Bignopige sanmmires y BiicOTKAaX.

FOTYEMOCSH [0 KOHTPO/IBHOI POBOTH
A0 PO3AINYy 9

V saedanuax 1-6 yxawimse npasuaviy, Ha eawy dymky, sid-
noeidv.

Ha puc. 1 sobpaxeno kyd ABCDA,B,C,D,.
Hrxnhn is masemeHnx BiApiskie € peOpom |
nsoro Kyba?

A | B | B | T
AC BD, | AC B,B




loTyemocs fjo KoHTponbHOI poGoTk go posginy 9
da puc. 1 BH3HAa4YTe, AKHH i3 HaBeAeHUX YoTHpHKYTHHKIB HE
e zpannto kyba ABCDA,B,C,D,.

A B B T
A, ACC, B,C,CB BB, A A C,CDD,

Ha puc. 2 zofpaxeno npaBUJILHY YOTH-

pHEYVTHY nipaminy SABCD. Illo 3 nagBe-

aeHoro € Oiynow zpanno niel nipamign?
A ToukaS
B Biapizox SB I
B Tpukvrank SAC
I Keagpar ABCD
i Tpuxkyrank ABC —

Bigomo, mo MHOrorpasHMK mae 5 rpaHeil i 5 BepmmuH. YKa-
#IiTh MHOTOTDAHHHMEK, AKHII 3aJ0BOJLHAEC IIi VMOBH.

A b B r a
IMpamoryT-
Tpukyrea | Tpukyrea | Yorupukyr-
o n::’tpm‘le Ky6 npH3IMa mipamiga | Ha mipamiza
Jemines

V saedannax 5—6 zanuwime sidnoside decamrosum dpolom
abo HamypaitbiuM HUCAODM.

Y amimanwHOMY naBinwiioHi gexopatop BHUroToBiafe 3 QaHepH
MAaKeT KiMHATH, AKA MAE€ (POpPMY HPAMOKVTHOIO Hapajgenerni-
nepa. Ilignora niel kimuaTH Mae QopMy NpaAMOKYTHHKA 3i
cTopoHaMu 3,5 M i 6 M, a BHcora cTiH jgopiBHIOE 2,4 M. [lna
(hapbyeanua danepn AexopaTopy noTpibHO BH3HAYHUTH ILTOILY
noeepxHi niel kimuarn (v m°). Jonomoxites fioMmy e apolHUTH.

3a yMoBOK nonepeaHsoi sagaui. Bigomo, mo sa canitapaumMn
HOpMaMH Ha 1 moaguHy mig uac 3HOMOK Ma€ ODPHOAJATH He
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menme 5 M° noeiTpa. Buasaure MakcHMAaIBHY KiABKICTH JIIO-
aeil, aki moxyTes OyTH v niil kiMuari nig wac aiflomox arigHOo
i3 caHITADHHMH HOPMAMH.

sasdanna 710 pose’ axcime i3 NOGHUM NMOACHEHHAM.

7. IlpamoryrEmil napanenenimes Mae Bumipm 6 cm, 8 cm, 9 cm.

Vramite miaocki MHOMOKYTHHKH, 3 AKHX CRJAJAETBCA pPO3-
ropTEa ILOro reoMeTpHYHOrO Tina, Ta IX posamipm.

8. BuroToBTe manepoBY MOIENbh OPAMOKYT-

HOro napajiejeninefa 3a JaHUMM 3aBjlaH-
Ha Ne 7. @

9. BurorosTe KapToOHHY MOjieJib I'PajibHOTO
KyOHKa JJs HacTinbHol rpH, sobpaskeHo-
ro Ha pHc. 3.

Pue. 3

10. Buroroere 3 KOJLOPOROrO KAPTOHY TpuApycHy Bewy. IMeprnii
ApPyC Bedkl — NOPAMOKYVTHHH napaiejenine], OJHaA 3 rpaHed
AKOro € Keagpatrom 3i cropoHow 6 cm. Ilpyruii apyc Besxi —
ky0, pebpo axkoro popieHwe 6 cm. Tperiii apyc Bexki — mnpa-
BHJBHA YOTHPHKYTHA IipaMija, OCHOBA AKOl € KBajgpaTom 3i
cropoHoio 6 cM.

3ABAAHHS NIABULLEHOI CKNAAHOCTI

1. Ha pme. 1 z00pameH0O pPO3rOpPTKY

OPAMOKYTHOIO Oapaiejleminena. D E

Braskite, Akl TOUKH cyMILAOTLCSH ‘ A Ti

3 Toukamu A, D, N nig uac crnew- ‘ > B C F K

BAHHA MOJeJl napajeneminena. l ‘
2. Ha puc. 1 300pameH0 pOSropTKY T PO f:f M

NPAMOKYTHOTO  Tapajieneminesma.

Braxire, aKi TOUKH cyMiNaOTLCA S 1; ; ‘

HC.

3 Tourame 1, O, K mig gac crJewn-
BAHHA Mojeji napaseserninesa.
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3appanHs NiABMULEHOT CHAARHOCT

3. 3’AcyiiTe, HA BHNOTOBJIEHHA AKOro 3 aksapiymis, sobpaskeHHX
Ha puc. 2, nige dinbime ckia.

4,  Axpapiymu, sobpakeni Ha puc. 2, sanoBHeHI BOJOK TaK, L0
piBeHL BOJH B NeplIIOMY AKBapivMi HHM4Ye Biji Horo BepXHLOTO
kpam Ha 10 cm, a piBeHB BOAH B JAPyroMy — Ha D cM. 3HaH-
AiTh, B AKOMY akpBapiymi Olasunre Bojau.

30 em
Puc. 2

5.  Vrkaxirs, saki saroroBkH, sobpaxeni sa puc. 3, HE moxyTth
6yt poaroprkaMH Kyba. IloacHiTE BimmoBigs.

Puc. 3

6. VYramirs, Axi saroroBxku, sobpameni ma puc. 4, HE moxyrs
GyTH poaroprkamu nipamigu. [Hoscuits Bignosigk.

/\

-Puc. 4
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) I'lpmmnymuﬁ napanenenineg — rectangular parallelepiped
Ky6 — cube

.%ﬁwa nlpaulnw (terpaeap) — triangular pyramid (tetrahedron)

YoTrpmKyTHa N pani‘qa — guadrangular pyramid

ngre— cone

Uunniugp — cyliné&

I{]mn *-’Eﬂ.“ -

rO/IOBHE B PO3AI/NI 9

Muororpan
' A
-
2 NpAMOKYTHMA J_) @
napaneneninep :
B =
i Y -. R
TpukyTHa : "
~ nipamiga | |
" »
© ™
YotmpukyTHa
"~ nipamiga ||
., A




~ Mipamokyruwit napanenenines

Poszopmra

rpans BEPIIMHA
a




IHTETPOBAHI MOAYNI

lpoeKT go iIHTerpoBaHoro mogyns 3.
MHororpaHHuKu B nobyTi

Eﬁ'ﬂ f’ MatemaTnyHl 3HAHHA NOCTIHHO BHKOPHCTOBYITBCA B pe-ﬁ“
|_L_':_. "\'.I

[ AanbHOMY aurril Ilod ime paa nepexkoHaTHcs B ILOMY,
\_ BHKOHAaHTe MPOEKT 3a HABEJEHOIO HIMKYE CXEMOI0. Y.

Ertan 1. CamocTiiiHO YHM 3 JONOMOTr0I0 BYHTE/A/BUYHTeNAbKH 00'e/-
HaliTeca B rpynM JAJd BHKOHAHHA NPOEKTY (rpyna MoMe MICTHTH
OAHY, ABi M Kiaska ocif).

Eran 2. O6fropopiTe pasoM 3 yuYHTelIeM/VUHTEILKOI TEeMATHKY
MOXCIHBOIO aKTYANLHOTO Ta LIKABOTO AJA KOMKHOL rpYOH JOCHiKeH-
HA 00 BHKOPHCTAHHA MHOTOrpaHHEMKIB v mobyTi (npeameTn v dop-
Mi NpAMOKYTHOr0 napaienemninefa, npegmeru y ¢gopmi nipamign),
CKJAMITH ILIAH JOCTIIKeHHA Ta COPOTrHO3VITe MOXKJIHBL pe3yabTaTH.

Evan 3. Ilpoeegitsh AocaijeHHs IHOJ0 BHKOPHCTAHHA MHOTOIpaH-
HUKiIB v nobyTi v dopmi cnocrepe;xeHHsl, NOMYKY LIIOCTPATHBHHUX
MATepianiB, AHAMI3Y ICTOpll PO3BATKY npeamMeriE mobyTy JOIHHH.

Eran 4. CnpobOylitTe npoananiayearn, womy obpaHi BaMu jusd Jo-
CIiPKeHHA OpeaMeTH mobyTy MAaOThH caMe TAaky (opmy, YH 3PYYHO
Oyae KOpPHMCTYBATHCA HMMH, AKI0 aMmiauTH IX dopmy.

Eran 5. OdopmiTs peaynabTaTH CBOr0 AOCHigKeHHS Y BHIIAIL
CTEHJAOBO1 AOMOBiAl, mpeaeHTAalil, BijeopoauKa abo TeaTpamizoBaHO-
ro BHCTYIY.

Eran 6. IlpeacraBTe peayiasTATH CBOEl poloTH HAJ IPOEKTOM V4-
HAM i VUeHHIIAM KJACY Ha VPOIli MaTeMaTHKH, icTopii, MucTenTsa,
fimapHOMY ypoIi TOIIO.

Eran 7. O6rosopits NiICYMKH IPOEKTY CHOYATKY V CBOI# rpymi
(Km0 rpyna ckJaajanaca 3 oAHiel ocobu, npoeeniTs caMmopediiex-
ci), a moriM 3 yUHTeNeM/VIHTEeIbKOI) Ta 3 VUHAMH H VYeHHIAMH
cporo knacy. Busnaure moamTHBHI B npobraemui momentnm pobormH
rpvIH, 4 TAKOMX HAUPAMKH NOJAJNLIIOrO BAOCKOHATEHHS CBOEl ai-
AMABHOCT] 040 BMKOHAHHA TA NPeACTABISHHA NPOEKTIB.




IHTErpoBaHi Moayni

MpoeKT go iHTerpoBaHoro Mmoayna 4.
Mobyposa cTaTUCTUYHUX giarpam i rpagikie
3a A0NOMOroK KoMmn'oTepal

. 4 ~

}fﬁ 5 | MaremaruuHi 3HAHHA NOCTIHHO BHKOPHCTOBYIOTLCH B pe-
~~' % anpaomy kuTTi! lllo6 ime pas mepexoHaTHCA B IBOMY,
\_ BHKOHANTE NPOEKT 3a HABEJECHOI HHKUEe CXeMO.

"

"~

Eran 1. CawmocTiiiHO M 3 JONOMOTOK BYHTENHA/BUYHTEIBKH chop-
MVHTE IPYIH I8 BUKOHAHHA NPOEKTY (rpyna Moke MICTHTH OJHY,
OBi uH Kineka ocib).

Evan 2. O6roeopiThk pasoMm 3 yuHTeleM/VIHTENLKOI0 TEMATHKY
MOAJIHBOIO AKTYANBHOTO 1 nikaBoro A1 KoMHOI rpyn# CTATHCTHY-
HOr0 AOCIIAMKeHHA, KPOKH Ta cmocofm Horo mpoBeIeHHA.

Evan 3. Ilpoeenite cTaTHcTH4HEe cnocTepeskeHHs v ¢opmi ounoro
¥ OHJAHH ONHTYBAHHA, pos3dmilTe maHi AJHA BiANOBiAeH Ha KoMKHE
3 NTHTAHB HA IPYNH Ta DogadTe iX Vv BHraIAgl BapiamiiHux paAAis.

Eran 4. [Ina komxsoro sapianiifinoro paay aobepite gopeuni cra-
THCTHYHY giarpamMy Ta rpagik, a TAK0¥ JopevdHHH DporpaMHHHE 3a-
cih, AKHUH A03BOJMNUTE IX NODYAVBATH.

Eran 5. BurxomaiiTe nobvIoBV cTATHCTHYHHX JiarpaMm i rpacikis
TA CTBOPITE Npe3eHTAIID [AJA NpeJCTABJIEHHHA pPe3yjabTATIE CBOro
CTATHCTHYHOTO AOCHIAKeHHH.

Eran 6. [IlpeacraBTe pesyviIbTATH CBOr0 CTATHCTHYHOTO MAOCTi-
JMKeHHS YYHAM 1 YYeHHIAM CBOro KJacy Ha ypoll MaTeMaTHKH, 1H-
topMmaTukH, BiHApHOMY VpOIl TOHIO.

Evan 7. OO6rosopitTs miACYMKH OPOEKTY CHOYATKY ¥V CBOIl rpymi
(axkmo rpyna cknajgajack 3 ojHiel ocobu, npoeejits camopedUiex-
ciw), a moTiM 3 VIHTeJeM/VIHTEeIBK0O TA 3 VIHAMH H VIeHHIIAMH
ceoro KJjacy. Buanaure noswtueHi Ta npobnemuai momentH poborTH
rPYIH, 4 TAKOM HATPAMKH NDOJAJBINONO BAOCKOHANEHHA CBOEl Ji-
ATBHOCTI.
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3ABJAHHS AN151 NOBTOPEHHS
TA CUCTEMATU3ALIT KYPCY 7 K/IACY

8 MoYaTKoBUiA piBeHb

it

2

w

3HalgiTL 3HAYeHHA Bupasy 5-m-8, akmo: a) m=T; 6) m=-2;
B) m=13; 1) m=0,

Onnu kimorpam sb6nayrk komrye 23 rpn. CxkaaniTe Bupas, 2a
AOTIOMOTOK AKOT0 MOKHA 00MHCAMTH BApTIcTh (V I'pH) X Kr
abayk. 3HaligiTs 3HAUYeHHs BHpa3y npm a) x=2; 6) x=1,5.
O6umcaits: a) 2% 6) 3% 8) 1% 1) (-2)"; m) (0,1)°.

Bucora ropu I'oBepaa — 2061 m Hag piBHeM MopA. 3anHOIITE
pucoty I'oBepsiu B MeTpax y cTaHAapTHOMY BHIJIAIL.

SBEAITE MOHOMH [0 CTAHAAPTHOrO BHTJAAAY Ta BKAMXKITH CTe-
NiHbL KOMHOIO 3 HUX.

a) 5-3-a; B) x-b-x; B) 4-m"-m2-b7; r) 3.-n'.8.n°.

BuxkonaiiTe nmigHeceHHA MOHOMA J0 CTeNeHH.

a) (4a)’; 6) (cdﬂ)ﬂ; B) (31;3.1:)".
3BeZiTs NoniHOM A0 CTAHZAPTHOrO BHTIANY.

a) 5b-6+1+8b; B) 4y -3y +3,1y° - 21;

6) 4x%-9-3x+3+5x; r) 2a*+ 4a-5a°.

Ilepmmit opuaTep ApVEYVE a dortorpadiil 3a XBHIHHY, IPYIHHA
upunrep — b ¢ororpadiit sa xeununay. Craagite Bupas, AKHM
NIOKa3ye, CKiNbKH Bekoro Oyae HaapykoBaHo (ororpadiii aa
10 xB poboru mepmoro npuHTepa Ta 3a 15 xB poborm apyro-
ro. Uu e opepxxanuii Bupas noxisomMoMm? Hrimo tak, To SKOro
BiH cTeneHsaA?




- ‘BrreciTe coinbHNH MHOKHHE 3a JY/KKH.

‘a) Ta®-2a; 8) 12ab-8bc;
6) 5b% +10b; r) 4ct-14¢%.

10. TlommoskTe nosiHOMH.

a) (a-3)-(b+5); 8) (5+4c)-(3a+T7);
6) (1-4x)-(2x-7); r) (5-d)-(4+2d).

- Poaxnazgite Ha MHOMHMEKH.

a) 5% _a® - B) x=+2xy+ yl;
6) ¢?-7%; r) 3% -6b+b>.

n Poskpuiite aymen.

a) (2-x)(2+x); B) (k-n)(k+n);
6) (3+a)’; 1) (n+5p)".

13, BHaiiAiTh KOOPAMHATH TOUOK, B
sobpakennx Ha pue. 1. Vka- 5 ! Lyt L p
itk i3 Hux Ti, mo poaraumio- ;‘{"‘{' i RS
Bami: a) y I usepri; 6) MM upep- | | |
ti; B) III ueepri; r) IV ugepri; bt
n) Ha oci abenue; e) Ha oci op- v : i
JIMHAT. : ——"-|—"—_'_1—'—;—' ENNE 4N

- Y  OpamMokyTHIH — geKapTo- - .',.FQ 3| -
Biii cucremi KoopaMHAT mO- T T Tl 1 | Q
6yaviire Touxkm: A(-24), = A~ Fy [
B(-3;-5), ¢(%-4), D(6;6), [ T L ]

E(-5;0). Vxamirs ia mux mi, [~ . N
mo poaramosani: a) y I asep- Y Pucd

Ti; 6) II usepri; B) III uBepri; '
r) IV usepTi; a) Ha oci abenuc;
€) Ha ocl OpaHHAT.

DyHKOI0 y=f{.t) sagano tabimmelo. 3a miclo TabaHIeno
3HaigiTe: a) obnacte BusHavenna D(y); 6) MHOXMHEY 3HA4YeHb




E(y); ) f(2); r) f(8); n) smauenns aprymenTy X, 3a AKOTO
snauenns Qysaruii y=9.

o X 0 2 4 6 8 10
3;-“’3 1 7 9 6 4 2

BanumiTs (POPMYIIO0: 4) YHCI0 @ HA TPH OAUHHIL Olabime Him
upeao b; 6) sapricTe p, AKY 3alIATHIN 3a 2 Kr CAMB IiHOW
X I'pH 3a Kimorpam; B) nmpoiifenuii ninmoxogoMm muUIAX § AOpiB-
HIOE A0DYTKY MIBHAKOCTI U HOro pyxy Ha wac f.

Jlinifina pyaKOia sagasa gpopmynow y=-x+ 2. 3anoBHITEL Ta-
6aumio ta nobyayire rpadik miel dpynarmii.

x 0 2

L]

Ha axomy 2 HaBejeHuX pHCYHKiB 300paeno rpadik mimifinol
dyarmii?

A L M=) r
A

yt vt

X\‘V// x 0

Ry

fAki 3 HaBeleHNX NepPETBOPEHb € PIBHOCHJILHHMH MepPeTBOPEeH-
HAMH PiBHAHHAT?

a) 10 000X uacTHH piBHAHEA Aoxanm uwmcno (—12);

6) momom (-5x)mepesecn 3 npaBol YACTHHM PiBHAHHSA y diBY,
MepeTBOPHBINM HOro HA HX; .

B) 00HABl yaCcTHHN DIBHAHHA MOALIMIH HA ﬁ;

r) o6uaei yacTHHE piBHAHHA noMHOHIH Ha 0;

a) uucyao 7 nepeHecau 3 AiBoi YacTHHH B IIpaBy.




20.

21,

24,

26,

7.4

28.

3aafanHs ANR NOBTOPEHHA Ta CHCTEMATIIALI Kypcy T Knacy

Poas’axiTe piBHAHHA.

a) x+5=0; 6) 2x=-8; B) %xzﬁ.

Pose'a:xiTe piBHaHHA.
a) (x-3)(x+7)=0; 6) x*-8x=0; ) y(y+4)+T7(y+4)=0.

Bigctans Big 3anmopiaxsa a0 KponHBHHIBKOro A0PiIBHIOE
300 kM. 3a ckinbKH rogMH NOAONAE I BiICTAHE ABTOMO-
0lnk, AKHH ige 31 mBEAKicTIO 60 KM/ron? CriaaziTe piBHAH-
Hf, [0 € MATEMATHYHOK Mojeinio 1iei sagaui, Ta poas’s-
#iTh Horo.

He sBuxonyiounm nobygoBH, BH3HAYTE, YH NPOXOAWTH I'pa-
thix piBusHHa 2x-y+5=0 uepes: a) Touky A(2; 9); 6) Tou-
Ky B(3; 8).

3a asa Kinorpamm nomijgopie i Tpm Kinorpamm oripkis Irop
sannaTuse pasoMm 170 rpu. CkiaaniTh piBHAHHA, AKe € MaTeMa-
THYHOK MOJeJII0 i€l cHTyamii.

Yu € BnopagKoBaHa mapa 4ucen (2;5) poaB’A3KOM CHCTEMH
x+y-T7=0,
2y =107

Jlei mexapni pasom sunixkamots 800 kr xniba sa genn. Ilepiua
nexapuas Bunmikae Ha 100 kr xnifa Ginsme, Hix apyra. 3a-
MHIOITHE i YMOBH V BHIIAAL CHCTEMH JABOX pPiBHAHB 13 ABOMA
3MIHHUMH,

PIBHAHB

Obcar AKoro 3 ABOX NOHATH € OiasimMM, a4 3MICT — MeHImIHM?
a) «KiT» 1 e¢TBapMHAa»; O0) <cTime 1 emebai»; B) <cauBa»
1 «PpYKT»; I') «0JiBIli» 1 «KAHITOBAPH».

YramiTe abcTpaKTHI NOHATTA.
a) emignoras; 0) «coHnes; B) «x006pos»; r) saixtaps; A) «po-
MAIIIKA#*; €) ¢«BIYHICTh?; 7K) «TOAHHHHK»; 3) «BiTEp».
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29.

0

YEREamiTe icTHHHI TBepJAKeHHA.

a) vei rpomi manmeposi; 0) cepen rpomei TpanJIgKTECH MeTale-
Bi; B) KoMeH yKpalHeus Jdw0duTh (yrdoa; r) € yKpalHKH, AKI
BMilOTh BHIIHEBATH; JI) VCi ITAXH JiTAKOTh.

Yramits npasnnssi mipkysanas.

a) AKOIO BCcl KEMKKHA v madi nanepoBi # miapyuank «Mare-
MATHKA» JeuTb y il madi, To nigpyuuuxk ¢«Maremarukas
nanepoBHH;

0) axmo Bci BikHa B ODyaueKy Oimi, To Bei apepi B nnomy Oy-
AUHKY Texk Oimi;

B) AKHOIO BCl TPHKVTHHKN MAKITH TPH CTOPOHH, TO TVIOKYTHHH

TPHUKYTHHE Te} Mae TPH CTOPOHH.

- i [
PoarnansTe puc. 2. CKiABKH pi3HHX ODpAMHX

. . B
MOM{HA NpoBecTH Tak, mob yvei npami ogso- .
YACHO MiCTHIH: A
. C
a) Toury A; .
0) aei roukn — B, C; D
B) TpH ToukH — A, B, C; =
| _Pmc.2 |

r) Tpu Touku — B, C, D.

Toura B € cepeannon sBigpisxa AC. D I
Hoexxuna pinpizka AB=12 cm. OG-
A
/ B K M
C

YHCJIITE JOBXKHHY Bigpiszka BC.

Ha puc. 3 sobpaseno kyru, Bugnau- |
Te BHI KOKHOI'O 3 HFTLB a—c. Puc. 3
a) LABD; B) ZCBD; E—

6) ZDBK; r) ZLKM. :

Ha puc. 4 aBi npami nepeTHHAIOTH-
caAa B Touni B. Yn € kyrm ABC i1 FBED |
BeprHkaneHEMHE? Yn € xyrm ABC |
i ABF cymimanMu?

Puc. 4




- ‘Ha puc. 5 sobpaskeno asi npami, aki me-
perTunaoTheA mig kyrom 35°. Ofumcaits
rpaaycHi mipm kyris 1, 2, 3, 4.

'36. Vkaxirs Ha puc. 6:

a) Bigpisok, AKMil € NepneHANKYJIApOM,
IpOBeeHNM 13 TOUKH A 10 mpsaMoi m;

6) Bigpisok, akmil € MOXMI0W, MpoBeje- ‘ /I:

3
g2
Pue. 5
N,

HOIO 3 TOYKH A 10 mpamoi m;
B) Bifpisok, AKHI € OPOEKII€o MOXHIOL, -

nposenenoi is Touxkn A go mpamoi m. | B
Hoe:xuna sxoro Bifgpiska Gyne Bigcran- Puc. 6 +
HIO Big ToukH A 10 mpamoi m?

'37. Ha puc. 7 sobpaxeno pieni Tpuxyramku ABC i FED. flxi
3 moflaHMX piBHOCTEI MpaBHIbHI?
a) LZA=/D; ©6)BC=ED; B) £C=4D; 1) AB=FE.

'38. V axomy 3 TpukyTHuUKIE Ha puc. 8 nposeseno: a) Gicexrpucy;
6) BHCOTY; B) Mexiany?

39, Posrasmsre

puc. 9. 3a-
OUUIiTE napn
piBHHX TpU- : s

KYTHHKIB. A D Ne K




40. Bigomo, mo AABC=ANKL, AB=4 cm, NL=5 cum (puc. 10).
SHailigiTe goB:xHHEH cTopiE AC i NK.

- SanunriTsL Dapy piBHHX TPHKYTHHKIB Ha pme, 11.

42, Vkaxirts, gﬁ;n TPHKYTHHKIB Ha puc. 12 e pisnobiunnmMu.

- Y peaynwrari meperudy npamux a i b ciumoio ¢ yrBopm-
amea kyra 1, 2, 3, 4, 5, 6, 7, 8 (puc. 13). fx HasmBaoTH:
a) kyru 11 6; 6) kyru 31 7; 8) kyru 6 i 47

A E




45.

46.
47.

49,

3aafanHs ANR NOBTOPEHHA Ta CHCTEMATIIALI Kypcy T Knacy

Ym icHYVE TPHKVTHHK, KYTH AKoro gopisamioioTts: a) 20°, 30°,
150°; 6) 50°, 60°, 70°; 8) 50°, 50°, 80°.

Y rpuxkyranry ABC £A=75° ZB=65°. 3aaigite gyt C.
da AKO0I 03HAKOW NMAapPH TPHKYVTHHKIB Ha puc. 15 € piBEnMa?

Tpuxkyrauxk ABC — ppamoxkytEmn; ZA=30°, AC=30 ™
(pue. 16). O6uncaite goexuEy Katera BC.

Iob6yayiTe Komo 13 meraTpom y Toumi (). 3obpasiTe: a) pani-
yeu OM i OK; 6) piamerp AB; B) xopay CD, aka He € jia-
METPOM. JaTPpHXVITE MEHINIHH i3 CeKTOpiB, BH3HAYEHHX
pagivecamu OM 1 OK, i menmum# i3 cerMeHTiB, BH3HAYEHHX
xoppoio CD.

Ha puc. 17 306paskeHo Koqo Ta jABa ioro pajiycs, Hio BU3HA-
yaoTsk naocki Kyt 1 1 2. Bigomo, mo Z2=200°, 3raiigiTs

rpaaycHy mipy Kyra 1.

A B

52,

\
/

30 m

Pue. 15

| Puc. 16 # Pue. 17 ‘

ITobyayitte kono i3 wenrpom y Touni O i tTouky C, mpo je-
JKHTE Ha NboMy Koiai. IlpoeeniTe npaMy m, AKa JOTHKAETHCH
a0 xoaa B Touni C. Ha mpamifn m BisemiTs Touky K Tak, mob
BOHA JIexalna nosa xoaoMm. Yepea rouky K nposeaits npamy p,
AKa Oyge ciluHOW 0 KoJa.

3obpasiTe ABa Kona i3 meETpaMu B Toukax A i B Ta pisanMm
pagiycaMmu, AKi MaioTh 3oBHiImMHIN goTHK ¥ Touni C. Ilobymyi-
Te Bigpisox AB. Buwmipaiite gosxuHn Bigpiakis AB, AC, CB.
3pobiTE BHCHOBOK.
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53

54.

57.

lleaTp BOMCAHOrO KOJA € TOYKOK [epPeTHHY...

A b B r
. . cepeIMHHUX nep-
GiceKTpHC MegZiaH BHCOT bDeA ; p
NeHIHKYIApPIB

Ha axomMy 3 HaBeJeHHX pPHCYHKIB 300pa;keHHH TPHKVTHHEK,
BOHCAHHI V Koao?

il Fo48 e .

A b B r

IlobyaviiTe 3a A0MOMOr0oK JiHIHKH 3 DOALTKAMH BiApisoK I0B-
#ua00 46 MM. 3a gonomoron OHPKYAA Ta giHiiKH Gea moxi-
JIOK moAiaiTs mei Biapiszok Haemia. Ilepesipre mpaBmIBHICTE
nobyA0BM 34 AOMOMOroN JiHIHKH 3 MOZLITKAMH.

IlobyaviiTe 3a DOMOMOrol TPAHCIOPTHPa KVT, TPagycHA Mipa
axoro gopisuaoe 80°. 3a gonoMoro uHpKyas Ta giHiiike Oea
NoALI0K noAiaiTh neil kyr mHasnia. IlepeBipre nmpaBHILHICTB
nofyIoBM 3a AONOMOTOK TPAHCIIOPTHPA.

Mukona BHpIIIHB 3irpaT# B JoTepelo, Oeé norpidHo Bragath
6 wndp iz 49. Ina subopy uudp sin nonpocus 6 apysis i no-
ApYr HAGBATH HOMY HABMAHHA AKych mudpy Big 1 xo 49. Ha-
pemTi Mukona ogep:kas Taky Bubipry: 3, 47, 24, 18, 22, 30.
Suaiigite: a) obcar eubipkmu; 6) posmax Bubipxmu; B) cepenHe
apujMeTHYHE.

Ynana nopaxyBana KinekicTh BifiBiyBauie v Kap ApHAX, poa-
TAIIOBAHHX HA 11 BYJMIIl, Ta ogep:kajga Tary Bubipry: 8, 12,
7, 10, 7. 3uaiigiTe: a) obcar subipku; 6) mony Bubipku; B) me-
miany BHOIpKH.



59.

61.

3aafanHs ANR NOBTOPEHHA Ta CHCTEMATIIALI Kypcy T Knacy

Y rommry aexars 10 cams, 1 Bei BOHH

geneni. flka ifimoBipHicTh TOrO, IO 3 IBO- S
ro KOIDHKA BHHMYTH 3eneHy cauBy?! Hi
HASHBAETLCH TAKA Hﬂ,ﬂ;iﬂ?

Cumerpuuny MoHeTy miakueyam 15 pa- B C
gig. 8 paszie Bumas repb. Axa BigHOCHaA

qyacrora noABu repba B i cepll mija- A
KHIAHE? Puc. 18

Ha pmc. 18 zoGpaxeno mipaminy. 3anu-
MIiTh HA3BY OAHIE] BEPIIMHH, OgHOro O0ig-
Horo pefpa ta oxuiel Giunmol rpani miei
mipamign.

HassiTes reomerpuuHe TIiJIO, POSrOpPTKY
AKoro aobpaxeno Ha pue. 19,

Puc. 19

2 ey
CepeaHiK piBeHb

63.

Jlna cBATKYBaAHHA 3aKIHYEHHA HABYATBHOTO PORY DATBKH Ky-
OHIH And yuHiB 1 yueHuns 7 knacy 26 rticrewok 3a uinowo
x rpH i1 12 nakertis coky 3a miHow y rpH. CEnagiTe BHpa3 414
obuHcaeHHA 3araasHol BaptocTi nokynke. ObumcaiTes o Bap-
TieTh, akmo x =21 rpm, y=38 rpa.

BHaiiAiTh sHAYEHHA BUpa3y ro +2x%, akmo: a) ¥ =2; 6) x =-3;

1
={.1; =—,
B) X r) x .

HoBegiTs TOTOMHOCTI.
a) 3(x-y)+2(y-x)=x~-y; 6) 2(a+b)-3(b-a)=5a-b.
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66.

67.

69.

70.

T1.

T2,

260

IlopiBaAiiTe 3HAYEeHHA BHPAa3iB.
a) (-2,5)° i 0; 8) (1,5)° i 1; n (1L,2) i (1,2)";
6) (-3,5)° i 0; r) (0,4)° i 1; e) (-0,3)" i (-0,3)".

3BejiTh MOHOMH /[0 CTAHAAPTHOrO BHIJAAY TA BKAaMiTH CTe-
MiHE KOMHOTO 3 HHX.
2

a) Eﬂhzbaa; 0) Iy21~ﬂ.51:xy; B) uhzc-gac.
BuronaiiTe mii HAA MOHOMAMH.

3 4
a) Exyﬁ~(—3x5y2): 6) {—Eaba)-:iab; B) (sz) : 1) (Eabﬂ] .
3HaigiTE cYMY Ta PISHHOK IOJiHOMIB.
a) 2ab®+b* -3 i 3ab®-b%+1;
6) xy® +3x%y+2x i Txy®+yx?+5x;
B) -3ab-2a-1 i dab-4a+7;
r) 12+Iy+y2 i yz-yx—rz.
Ilan Bacuas HA TpAKTOPl MOXM:e 30PATH X TeKTApiB 3a roau-
HY, a nadi Karepuna Ha morofnoni — y rexkrapie 3a rojam-
Hy. Opgsoro nua naH Bacuns npamoeas 4,5 rogmeH, a nasi
Karepnra — 3,5 roaunan. CkiaaaiTe Bupas aAna oduHcIeHHA
KinskocTi rexrapis, aki aopann nas Bacuns 1 mani Karepuna
nsoro AA. Unm € ned Bupas moairomom? Hximo Tak, To AKO-

ro BiH crenena? 3HaANHAITL sHAUEHHSA LLOr0 BHpasy ana x=2,
y=1.

BurkosaliTe MHOMEHHSH.

a) 2a2-(7,3a-4); B) (2y+4)(55" -3y );

6) 8bc-(b+2,5¢); r) (x?-8)(4x? +12).
PoaknaniTe Ha MHOMKHHKH.

a) 10x' -15x%; 8) 6a—-6b+5ac—5be;

6) 6y° —36xy’; r) 3mn? +3an® +4m +4a.



m. ‘Poaxpmiite gy:kim.

a) (2a- 3)(2ﬂ+3] 6) (3x+4y)2; B) (5@:-3&.)2.

T4, Poaknafiith HA MHOMHUKH.

a) 1215° -169x%;  6) 4a®-4a+1; B) 9x* +30xy +25y°.
3HAITL KOOpAMEATH TOYOK, 300paxkenux Ha puc. 20, V axux
KOOPAHHATHHX UBepTAX ab0 HA AKHX OCAX KOODAMHAT BOHH
pogramosani?

V IJACK nobyayiite toukm: M(-1;-3,5), K(0;-2,5),
S(2,5; -l.ﬁ) R(1,5;0). Axa is nux TO4YOK: a) HAJEKHTb Tpe-
Tili KoopauHATHIN uBepTti; 6) nexnuTs HA oci opauHAT?

®ynxnino saganso dopmyrow: f(x)=x*-x+1. fxa 3 nasege-
HHX TOYOK HAJNEKHTh rpadiky miel tbymuh?

A 7B %~ B r




JaspadHs ANR NOBTOPEHHA Ta CUCTEMATUIALI Kypcy T Knacy

79.

81.

82,
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IlobyvavitTe B oaHil cucremi KoopamHaT rpadikm QyHEIIH
y=x+4 1 y=-2. 3naiijitTe 3a OTPHMAHUM PHCYHKOM KOOp-
AMHATH TOUYKH NepeTHHY HHX rpadikis. BuronaiTe nepeBipry
NJCTAHOBKOK 3HAYEHD.

Higves Oxpim npopae men. Bapriers 1 kr meay B minves
350 rpn, ane gomatxoBo mie moTpidoHo cmaatutH 50 rpH 3a
BADTICTL MOCYAY, HE3ANEMHO Bijf KINBKOCT] KYILIEHOIO Mejy.
danuiniTes GOpMYyI0K 3aNeKHICTh MM BeIHIYHHAMH: X —
Kinbkiers Kinorpamie kyniaesoro meay B aiayea Oxpima,
y — BapTicTh NOKYOKH. Yu € mg sanemxHicTh miHiliHOIO?

Poap’axiTh piBHAHHA.
3x+2 x-1

4 2
da marInYeHHA nakery kabenbHoro tenebauenna Tpeba za-
naatata 2650 rpu. ¥ BapricTs BXOAMTH mocCayTa 3 MiJKJIO-
yenHsa naketry 250 rpe Ta onnara 3a nepmi 12 micanis kopuc-
TvBaHHA. CKiIBKH IpHBeHb CKIANAE BAPTICTE KOPHCTVBAHHA
UM naxetrom 3a 1 micans?

a) 3x-12=5x+8; B)

Posp'sxiTe piBHAHHS,
a) (x-8)(x+8)=0; 6) 2x°~6x=0
Bunecite cninbanii 6inom 3a ayxen i poss’sxkite pisnaHuA.
2y(3y+9)-4(3y+9)=0.
Vramite asa pisai poss’saskn pisaaana 2x+3y-5=0.
CxaaniTs JinifiHe pIBHAHHA 3 JBOMA 3MIHHHMH, rpadgik AKOro
IPOXOANTE Yepe3 TOUKY 3 koopaumaTtamu (1;2).
Poar’axiTe cucTeMu piBHSAHB.

) 2x -y =4, 6) x =2y + 6,

Sx+y=10; 2x+y="1.

Cyma amcen gopiBHOE 18, a ix pisspna gopiBHOE 10. Craa-
AITH CHCTEMY pIBHAHB, AKA € MATEMATHYHOI MOJeLI0 Ilel
sanaui. Posp'axiTe mo cHcreMy Ta 3HAHAITE 3agaHi umcha.
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89, VraxirTh saliBe NOHATTA: «4YePBOHHI», ¢HYOPHHH», «3CJTCHHI»,
«Binuits, sgckpasuiis. IlogacuiTe crow Bignoeias

90. HasexgiTs 1 npukIaa KOHKpPeTHOro HOHATTS Ta 1 npurnajg ab-
CTPAKTHOTO IIOHATTH.

91. 3apaso TeepamenHs: «Yucno 12 ginmrecs Hanino Ha 5». Iec-
THHHHEM Y8 XHOHEM € me TeepamenHa! CdhopmyawiiTe TBep-
JHEHHA, NPOTHEXHE 3AJaHOMY .

92. Busmaure, AKi 3 MOJAHHX TBepIKeHb € ICTHHHMMH, a AKi XH6-
HHUMH,

a) v Asctpii Oarato Kearypy; 0) IOmrep — naamera Coragnol
cucremu; B) 2+3=23; r) v kurie € aabpa.

93. Ha puc. 22 pos:xuna sigpiska DF popisawe 9,3 cm, a goBuHA
Bigpiaka DE popieaioe 6,4 e, YUn moxke goB:xuHA Bigpiaka DE
nopisHoBaTH 3,9 cm? Bignosias moscHITS.

94, Toura F € BHYTPIIIHLOK TOYKOI BiApizka AB. 3maigiTe AoB-
HMUHY Bigpiska AF, akuo AB=12 cm, a nosxuaa FB na 3 cm
Oinmbma 3a goB:xHEY AF,

895. Ha pmuc. 23 ZEDF=21°; ZEDK =37°. 3naipirs Kyt FDK.

96. IIpomeni BA i BC nepnesjauxyasapsi. Ilpomias BD ginute
KyT ABC mark, mo Kyr ABD ma 10° 6insmmumii 3a kyr DBC.
SHAHIITH rpagycHl mipH KyTtiB ABD 1 DBC.

97. Ilpawmi a i b mepernyiaucsa, AK nokasaHo Ha pHc. 24. I'pagycaa
mipa Kyra 1 gopieuwpoe 112°. 3maiaits rpagveai mipn Kyris 2,
3, 4. Yomy mopiBHIOE KYT Mix npaMamua a i b?

‘ E
D E F A
—
Pue. 22 ‘ . Pue. 23 ‘
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98.

100.

101.

102.

SHaHgiTE nepumerp TpEKVTHHEA ABD, akoio goBXHHA CcTOpO-
uu AB popienwoe 2 cMm, goexuHa cropoau BD va 2 cm Binsiua,
Hixk AB, a gopmunaa cropoada AD ma 1 cm Oinbnra, HiM A0B-
uHa cropoan BD.

SHalifgiTe JoBxHHH cTopiE AB i BC tpuryranka ABC,
AKINO BiAOMO, [0 NEepHMETP TPHKYTHHKa AopiBHioEe 64 cm,
AC=28 em, AB=RBC.

Tpurkvrankne ADC i ABC poaramoBaHi Tak, AK DOKA3AaHO HA
puc. 25. AB=3 ecm, BC=AD, £BCA = £ DAC. 3raiigiTes 10B-
wuuy CD,

Tpuryrankn MKC 1 ABC posramosBaHl Tak, AK NOKA3AHO HA
puc. 26; BC=CK, ZABC=/CKM, /A=25° 3naiifits rpa-
AycHY Mipy Kyta M.

¥V pienobiunomy TpuKYTHHKY ABC, y sakoro AB=BC=13 cm
i AC=10 cm, opoBeneno sHcoTy BH (puc. 27). 3maigites nme-
pumerp TpukyTauka CBH, axuo BH =12 cm.

' B
‘ B ! C I M ‘
M |
C
| K
D | A A HC ‘
Puc. 25 Puec. 26 Puc. 27

103.

104.

105.
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Y piBrobiuHOMY TpHKYTHHKY ABC 3 DiuAuME croponamu AB
i BC ta ocnosow AC npoeegeno bicextpucy BH. 3naiiaits
KyTu TpuxkyrHuaka CBH, akmo ZBAC=65°, a £ ABC=50°.

Ha puc. 28 npami a i b na- - - -
panenbHi., 3HAUAITE rpagyc- a_ |\ e | a /45°
HY Mipy KyTa X. b \ —
Buamaure, U@ napajgeasHi x\ Vi ‘
npaMi a i b nHa puc, 29. Puc. 28 Puc. 29




106.

107.
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110.

111,

112,

3aafanHs ANR NOBTOPEHHA Ta CHCTEMATIIALI Kypcy T Knacy

¥ rpurytERKY ABC rpagycaa mipa kyra A

Ha O rpajycie MeHma Bijg rpagycHol Mipu | B

Kyta B i ma 20 rpagvcis 6iasmia 3a rpa-

ayeray mipy kyra C (puc. 30). 3naiigite /\
rpagycHi mMipu kyTie TpukyrHHKa ABC.

Y rTpuxkytHuky ABC ZA:ZB:/C= A & ‘
=T7:3:2. 3HalmiTs rpagycHEy Mipy 3o0- ._PHE‘ 30
BHIINHBOrO KyTa TpuEyTHNka ABC nopn

pepmuHi C. M

3 Toukn M o0 npsamMol a npoBejeHo nep-
nenauKyaap MH i aBi moxunai MAi MB |
rax, mo ZAMH=30°, a /BMH =45° e —x ‘
(puc. 31). 3ualigiTe rpagveHi MipH KVTIiB Prc. 31
TpuKkyTHEKa AMB,

Bigomo, 1o ogHE 3 rOCTPHX KVTIE IPAMOKYTHOIO TPHEVTHHKA
na 18 rpagyecis menmmnii, Hix inmmuii. 3uaiigiTe rpagyeHi Mipu
KYTiB EOTO TPHKYTHHKA.

3ajaHo KoJo, AOBXHHA Arkoro gopieHoe 40n cM. 3uaiigits:
a) miaMeTp OBOro KoJa; 0) pamive Imsoro KoJa; B) JOBXKHHY

AVIH OLOTO K0JIa, AKAa BiANOBiTAE€ MeHTPAIBLHOMY KVTY a = 306°.

IMobyayiite B IIJICK kpyr ia nenrpom y rouni O(-2;4) i pa-
giveom R =3. 3a pHCYHKOM BH3HAYTE: A) UYH HAJEKHTE IIBOMY
Kpyry OO4YATOK KOOpAHMHAT; §) UM HANEKHTL LILOMY KpPyry

TOYKA M[-S;E}; B) UM MAE IeH KPYr CHijabHI TOYKH 3 BiCCHO
abcnomc; r) Yu Mae Oeil Kpyr coifbHi TOYKH 3 Biccwo opauHAT?

Beaxkawun, mo n=3,14, saiigite g08-

KuHY Oirosol JopimKH, AKa CKJama- ‘
ETHCA 3 JBOX NPAMHX BiApi3KiB i ABOX ( )

niexkin (aue. puc. 32), axmoio Bigomo,
o0 pajiyc xoJia gopiBHIOE 4 M, a J0B- Puc. 32
JKMHA npsmoro Biapiska B 10 pasis
OinbIna, Hix pagive KoOJa.
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113.

114.

115.

116.

Ilpama [ € gorngHO A0 Koaa i3 mesTpom v Toumi O i giamer-
pom d=12 cm. Vraxire Bifcrans Big Toukn O go npamoi l.

A b B

r

3 CcM 6 cm 12 cm

24 cm

Ha pmc. 33 3zobpaskeno npamy KL,
AKA € AOTHYHOK 0 KoJa 13 HeHTPOM
y Touni 0. BualigiTe: a) KyT o, AKIO
B=27%; 6) xyr P, axmo a=58".

Panive xoma, onMcaHOro HABKOJO
NPpAMOKVTHOIO TpPHKYTHHKAa, MOOpPiB-
Hwe 6,5 cm. 3ualiniTe pagiyve Kooia,
BOHCAHOIO B HeH NPAMOKVTHHH TpH-
KVTHHEK, AKII0 HOro KATETH JOPiBHIO-
I0TE D cMm i 12 em.

o

0

Puc. 33

Hano pieaobiunnii rpuxkyrauk ABC 3 ocHoBow AC, axwuii
He € piBHOCTOpPOHHIM. YKa)iTh DpPABHJILHE TBepIKeHHSA.

A

ILlenTp Kona, BuMcanoro B TpHEYTHUK ABC, HAJIeXKHUTD
MejiaHi NLOro TPHKYTHHKA, SKa NPOBeleHa 3 TOUKH A,

IlenTp KOoNa, OIHCAHOIO HABKOJO TPUKYTHHEKAa ABC,

B | HanemxnTs BiceKTpHC] BOTO TPHKYTHHKA, AKA IPOBE-

neHa 3 Toukn C.

IlenaTp Kona, BNUCAHOTO B TPHEYTHHK ABC, HanexuTs
MeaiaHl MbOro TPHKVTHHEA, AKA NPOBEAfHA 3 TOUKH B,

LlenTp Kona, omucaEOro HABKOJ0 TpUKYTHHEA ABC,

I HAJeXKUTHL BHCOTI NEOT0 TPHKYTHHEA, AKA ITPOBEIeHA

3 TOUKH A.

117. amo tpuxkyvrEnk KLM. 3a pomomMoron ODHpKYIA Ta JiHIHKH
nodyayiTe B ILOMY TPHKYTHHKY: a) memiany KS; 6) Buco-

266

ty LP; B) BicekTpucy MF.
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Haso aBa BiApi3KH, HOBKHHH AKHX AOPIBHIOIOTH ¢ Ta ¢, IPH-
YOMY 4@ <c¢. 3a JONOMOrow IHpKyas Ta jginiiikm nobyayiite
TPHKYTHHEK 3i CTOpOHAMH 4, ¢, C.

Bionerra sanurana y ¢BoiX noApyvr, CKinkKH pasiB BoHH Bigmi-
JalH KiHOTEeATp NPOTATOM MHHYJI0ro micamnsa. PeayasraTu Oyan
rakumm: 1, 4, 5, 2,0, 3, 2, 1, 3, 1. 3a nuMH JaHUMH 3HAaii-
miTe: a) obcar BHOipKM; 0) cepenne apudMeTHUYHE; B) MOAYV.

R B
1

Komen yvuenn i xoxua yvue- | Biasinysanmsa cnoprueamnx
muna 7-B waacy BiaBigyioTs cexuiit yanamu 7-b knacy
OIHY CIIOPTHEHY cexniwo. 3a
KPYT0OBOK JiarpaMoin 3 Bifg-
nosiganMna ganumu (puc. 34) |
3HAUAITE: Aa) CKIIBKH y4-
HiB 1 yueHHOb v 1-b Kaaci;
D) #AKa CHOPTHBHA CeKIiA

€ HalmonyaapHimow v 7-B

KJlacl; B) Y CKLIbKM pasis ®yr6on ! BacketBos
BiABiAYBauiB  BOEHGOMLHOL | Boseit6on [l Hacrinsnmit
ceKIlll mMeHIOe, Hi¥x BiABiAy- rerie
pauie ¢gyrbonsHol cermii? Puc. 34

YeranoBiTh BiAnoBigHicTs MiK nogiamu (1-3) Ta sugamu nux
noxiit (A-B).

Iloaii Baan moaii
1. [lens HApOAEeHHEA OQHOKJIACHHKA
npunajgac Ha 31 aw0TOrO. A. JlocrosipHa nogia
2. 3aBTpa 3paHKY mijae JOIII. B. Bunaagrosa nogia
3. 3picT HOBOrO BunTeNA reorpadil B. Hemoxnusa nogia

MEeHIIHH Big 4 MeTpiB.

Iz 6yks canopa «APKEBY3A» naemanna obupawTs ogHy OVE-
BY. SHaiiaiTe iMoeipHicTe, mio na Gykea Oyae: a) Oykeow A;
0) 6VKBOKW, IO NO3HAYAE TOJOCHHI 3BVK; B) OVKBOlO, IO MO-
dHAYAE A3BIHKHH NPHUTOJOCHHI 3BYK.
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123.

124,

Yci Oiwni pebpa YOTHPHEVYTHOI HipaMigH MAaOTh A0OBKHHY
a ©cM, a4 JIOBMHHA BCIX CTOpiIH OCHOBM NipaMiaM A0piBHIOE
b cm. danumiiTe BHpas AJA OOYHCIeHHA CYVMH JOBMHH VCix
pebep nipamign. ObuucnitTs 3HaYeHHA BUpasy, skupo a =6 cm,
b=5 cmM.

Crxinbxu Kybukis iz gosxunow pefpa 5 cM MOMKHA DOMICTHTH
B KopoOky v ¢opMi NpAMOKYTHOIO Napajeernimena, O0 Mae
poamipu 25 cM, 20 cM, 15 cm?

ﬂ HocTaTHin piBeHb

125.

126.

127.

128.

129,

130.

131.
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3HaiigiTe 3HaveHHs BUpasy a :(b+1)-4a, armpo:
a}ﬂ=§,b=ﬂ,5; ﬁ]n:—l,ﬁ,b-:—%.

JloBegiTE TOTOMHOCTI.
a) -3,5(x+1)+2,5(1-x)=-6x-1; 6) 3(c+2)+c=2(2c+3).

g T3y 2 1)’ (4Y
O6uHcHiTE: a) (4 ~4‘) :4°%; 6) [EEJ [?] .

Bigomo, mo giamerp Conns npubansso gopieawe 1 393 000 k.
Bupazites mo BigcTaEs v MeTpax i 3anunriTe Ii v cTaEIAPTHO-
MY BHIJIAMIIL.
BurxonaiiTe mil Ta 3anHIOITE BiADOBIAR ¥V BHIJIAAL MOHOMA
B CTAHJADPTHOMY BHIVISAJNL.
2 12 3_\3 30\] 3
a) [am p] (-2p°m) ; 6) | —xy | -100x%y.
5
ITin6epiTes MoHOMH, AKI B J0OVTKY 3 MOHOMOM 2¢%d AanvTh
. 1
monom: a) 6e'd®; 6) —Eczd“.

3HalAiTE CYMy TAa piZHEOKO OOJiHOMIB 2a* +3a-12
i a%-3a%+12.
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JoseniTh, WO PpisHANA TPHUH(POBHX wYHCEN abl i bal ai-
JATLECA Ha 45.

BuronaiiTe MmHOMeHHA noainomis. Bianoriaes zanumires v BH-
rAANl DOJMIHOMA B CTAHJAPTHOMY BHIJIAIL.

a) (2x-1)(2+3x); 6) [E—y](yz-y—l).
PosxknamiTs MOMiHOMH HAa MHOKHWEKH.
a) 4k® - 2k* +6k-3; 6) 3c®d? +6¢%d? —2¢% - 4ed®.

PoskpuiiTe ay:xemn. Bianosigs 3anunIiTe v BHMIALL DOJIHOMA
B CTAHZAPTHOMY BHIJIAAL.

2
a) {2.1:-3#}2 +(3t -2x)(3t+2x); 6) [%h+2] +3.&{2-th.

PoaknaniTe Ha MHOMKHHEH BHpasn: a) 16a°b-81ab";
6) 2x® —4x? +8x.

¥ IIICK obepites MmacmTabEy OAHHHIN AOBXHHOW 4 KiiTHH-

KH TA NMOOYVAVHTE TOUYKH: A[-—l;f&], B{I;El} C[E;-ll].
4 2 4 4
d'AcyiiTe, AKA I3 IIUX TOYOK PO3TAINOBAHA HANDIMMKUe:

a) no oci abenuce; 6) go oci opaAMHAT.

y A
Ha pmec. 35 zobpaxeHo MHO- ‘
FOKVTHHK. 3HagiTe Koopamu-
HATH HOro BepIIHH, ILJIOIILY -
(v EME} i mepuMmerp (v cmM), +— >
BRBAXKAIYH, IO JIOBMXHHA 0| 1 x
MacmrTadbHol OAWHHI JOpiB- .
Hioe 1 oM. ]

Pue. 35 |
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139.

140.

141.

142,
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®yurmito y=f(x) sagano rpadivno (zus. puc. 36).

a) 3uaiigiTe vyci 3HaYeHHHA
APryMeHTY, JAIA AKHX
3anaveHHAa (pyvHERIID g0pis-
HI0E —2,

0) UYn manexnts rpadiky
¢Qyurnii rouka M(-3;-1)?

B) YRamiTh yci miml 49m|ca,
AK1 Hanexars obaacri BH-
3HAUYeHHA Iiel dhyHKIiI.

r) 3saiaitTe Haubiaeme Ta Puc. 36
HaliMeHIIIE FHAYCHHSA
thvHRKILI.

Depmep Aprem npojae H€a Gazapi moaoay kapromaw. Bapricers
kaproniai — 45 rpr 3a 1 kr. Ilpn nromy BapTicTs NaKyBaib-
HHX TOpPOMHOK A NMOKVOKEH OVIb-AKOro o6cATY CTAHOBHTH
5 rpu. 3anumire dgopmymnoio 3arexkicts y=f(x) Baprocti y
NOKVOKH Kapromm B ApreMma (v rpH) Big KinsKocTi nprabaHol
kapromwni x (v kr). Axumu Gyayrs obaacTh BH3HAYEHHSA D(y}
i maoxuHA snavens E(y) dysxuoii y=f(x)?

IMobyayitre B zommri rpadikm dysrniit f(x)=-0,5x+2,5

i g2(x)=0,5x+1,5.

a) Un neperunaloTsea rpadgikm nux asox ¢ysrniin? HAxuao
TaK, TO 34 OJep:AHHM PHCYHKOM 3HAHAITE KOOpPAHHATH
TOYKH IX NepeTuHy.

6) Yu umanexure Touxka M(-3;1) axomyck ia rpadikie nux
¢pyvarnin? Axmo Tak, To AKoMy came?

YeranoriTe BignoBigHicTs Mixk dyHkuiamu (1-3) Ta ix rpadi-
kamu (A—B).
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- PyHKIil I'padirn

1. y=2x

2. y=-2

3. y=-3x

143. He BukonyiouH nob6yJoB, YCTAHOBITH, YH NEPETHHANIOTLCH Ipa-

144,

145.

146.

147.

148.

thiku KoxHOI napu PVHKIIHE. AKOlo Tak, To 3HAHTITE alfcyucu
TOYOK 1X NepeTHHY.
a) y=-2x+3 i y=3x-4; 6) y=2(x-1)+4 i y=5-3(1-x).

Ilix uwac posnpogaxy IIiHA HA KOHCTPYKTOP 3MeHIIHJA-
csa Ha 300 rpa. Bacuisko noMmiTHB: SKIIO HOBY ILIHY ILOIO
KOHCTPYKTODa IIOMHOMKHTH Ha 2 1 Bij pesviILTATY BigHATH
100 rpn, To BHiige Horo crapa iina. Busmaure uiny kosn-

CTPYKTOPA 10 PO3NPOJANKY.

Posp’saxiTe piBHAHHA, BUKOPHCTOBYIOUN METOJ DO3KJIaflaHHA
HA MHOMHHEKH.

a) 8x-2x" =0; 6) Tx*+14x+10=3.
Poas’axiTes piBHAHHEA.
a) |2x-6|-3=0; 6) 4|x—1|—3=5.

I'padix piepaupa 3x-4y+12=0 npoxoguTs 4Yepes TOYKH
A(-1;m) i B(p;4). 3uaiigite sHauensa m i p.

ITani Oxcana npuadana AJMA ODPHTOTYBAHHA CAJIATY X Kr mo-
mijopie i ¥ Kr oripkis, BuTpaTuBmu saragsom 350 rpa. Bigo-
MO0, 1Mo Bapriets 1 Kr nmomizopis cranoBuTs 50 rpm, a 1 Kr
oripkie — 40 rpr. CkaagitTe piBHAHHSA, [0 € MATEMATHYHOIO
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149.

150.

151.

152.

153.

155.

156.

157.
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Mogennio 1iel curyanii. 3mailigiTe Tpu pisni eapiantu ToOro,
CKLIBKH KLIOrpaMiB OBOYIB KOMKHOIC BHAY MOrJa npuabatnH
naui Oxkcana.

Poss'amiTes cucTeMy piBHAHBL HAHOLABIN 3PpYUYHHM cmocobom.
a) 2x-oy=1, 6) 4x +y =25,

3x+2y=11; 2x-3y=13.
IIInpura fackerbonsHOTOo Malgasunka Olna Oyvaunky Ceprifi-

ka Ha 8 M MeHIIA Bij HOro AOBXKHHHK, A4 NepPHMETpP ILOrO Maii-
paHunka gopieHoe 64 M. CxnagiTe cucTeMy piBHAHL, AKA Bif-

nosigae ymosl miel saga4vi. Poss’axiTe mio cHcTemMy piBHAHB
i apaligiTe poamipn mailiganunka 6ins 6Gyaunky Cepriiika.

3a gonomorosro giarpam Bemna nokakiTe choiBBijgHOIIEHHAM
Mixk obcAraMu TAKHX NOHATL: a) «CBiTA3Ls; «03epos; «BOAOIH-
Ma#»; 6) «TOmONA»; «COCHA®; «IEepPEBO».

PoaramyiiTe noEaTTa 3a 30iIBMIeHHAM 3MiCTY.
a) «Turponoeus; ¢miTepaTypHHIl TBips; «poMaH»;
6) «nnaHeTar»; ¢HebDecHe Timo»; «lOmiTeps.

IoweniTes Bijg cynpoTHBHOro, mo 3 15 Bigsigysauis kade npu-
HAUMHI A8l oco0M HAPOAHIHCA B TOH caM#il MiCAIbL POKY.

HoBeaiTs, 0 3HAYEHHA BUPA3Y |.1' +2 | +3x2+1 ¢ AOMATHHM 3a
OVIbL-SKOro 3HAYEHHS 3MIHHOL Xx.

Tourka C € BHYTPIIHEBOI TOYMKOIO Biapiska AB. 3maiigiTe moB-

suHau sigpiskie AC i BC, akuio jgoskKuHa Bifgpisxka AB Ha
20 cm Ginsma 3a goexuHY Bigpiska AC i B 1,8 paay 6insma
3a JOBXRKHHY Binpiaka BC.

¥ IIINCK zagaHO TOYKH M[E;—ll} i K(—I'T;—ll}. SHaliniTe
Bigcranp mix Toukamu M i K.

Binomo, mo npomias AK npoxoauTh MiM CTOpPOHAMH KYTAa
BAC, a npomias AM — wmimx cropomamu Kyta BAK. Bigowmo,
mo £BAC=120°, £ZBAK =T70°, ZMAC =85". 3naiigitTs rpa-
aveHi Mipy Kvra MAK.
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161.

162,

163.

164.

165.

166.

3aafanHs ANR NOBTOPEHHA Ta CHCTEMATIIALI Kypcy T Knacy

I'pagycui Mipn aBOX cyMiKHHX KyTiB
BimiHOCATHECA AK 7 : 2. 3HaHAiTE rpa-

AVCHI MipH OMX KYTiB. . 2

Ha puec. 37 sobpaskeno Tpn npawmi, mo 1 3
NepeTHHAKTLECH B OAHIA TOYImi. 3HAH-

AiTE TpagycHy Mipy KyTa 2, AKIO Puc. 37

£1=35°%, £3=20°.

B oauiit IIJICK nobyayiiTe npami a, b, ¢, 3agani piBHAHHAME

1 1
y=3x, y =E:c, Y= -Ex Bignoeigno. Yu € cepen mux npaMux

nepneguKyaapai? Axkmo Tak, To AKl came?
Y rpukyraury ABC npoeegeno megiany BL goesxunom 10 cm.
IMTepumerp Tpukyraaka ABL mopiBeHioe 38 cm, a mepumerp
TpukyTHHKA CBL — 45 cm. 3HaiigiTe A0BXKHMHH CTOpiH TpH-
KyTHHKa ABC, axmo AB:BC:AC=2:3:4.

Ilepumerp TpEEyYTHHEKa gopiBHIOE D0 cm. Cyma JoB3¥HH ABOX
cTOpiH NLOr0 TPHKVTHHUKA jopisHioe 34 cMm, a Ix pisEuns —
6 cm. 3HAHAITE JOBHHEH CTOPIiH IILOTO TPHKVTHHEA.
3o6pasite y IIJCK Toukm A(-2;3), B(-2;-2), C(1;-2),
D(6;-2), E{ﬁ;l_L HNosenits, mo ZDEC=./BCA.
Ha puc. 38 3o00pakeHO YOTHPHKYT-

HEHKE ABCD. Bimomo, mo Z1=.2, B | C
BC=AD, AB=10 cm, £ZADC=115". "1
3uaiigiTe goexuHY croporn CD i rpa-
ayeHy mipy kyra ABC.

Tpukyraux KLM — pisnobiuamii 3 oc- A D
HoBOI0 KM. 3HalmITE JOBMKHHH CTOPIH Puc. 38

ILOro TPHUKYTHHKA, SKNo Horo Giuna :
cropoHa Ha 10 ¢m 6inkma 3a ocHOBY, a ne-
puMeTp TPHEVTHHKa jaopisHioe 80 cm.

3obpasite v I[IIICK Toukn A(—T;ﬂ}, B(ﬁ;ﬂ}, C(ﬂ;—ﬁ), D(0;6).
Hoeeaits, mo NABC=AABD.

273



JaspadHs ANR NOBTOPEHHA Ta CUCTEMATUIALI Kypcy T Knacy

167.
168.

169.

170.

171,

172.

173.

174,

Ha puc. 39 £1+/2=180°. Hosepith, mo £3=/4.

Kyra 1 i 2 — BEyYTpimEI 0fHOCTOPOHHI, VTBOPEHI B peayib-
TATI MepeTHHY ABOX HNAPAJENBHHX NPAMHX CiYHOH. SHAHIITH
rpajgycHi MipH OMX KYTIiB, AKII0 BOHH BIIHOCATHECA AK 4:93.
Y pienobiunHomMy TPHKYTHHKY KyT npu pepmuai xa 30° men-
IIHH BiJ KYTa OpH OCHOBi. 3HAHAITE rpafyvCcHI MIpH KVTIB IILO-
ro TPHKYTHHEA.

Y AABC zoprimnmiit kyr npu Bepmuei A Brpuui 6inemmuii 3a
BEYTpimHi# Kyt B 1 ma 40° 6insmmnuil 3a BEyTpimuid Kvr C.
SHAHAITE rpagycHi MipH BHyTpimHIX KyTie O ABC.

Y npAMOKYTHOMY TPHKYTHHMKY OAHMH i3 iloro rocTpmx KyTis
cranoBuTs 140 % Bix immoro rocrporo kyra. 3HalifiTL rpa-
AVCHI MipH FOCTPHX KVTIB IILOTO TPHKYVTHHEA.

Y piBHOGIvHOMY TpHEYVTHREY ABC 3 ocHoBow AC nposegeHO
eucoty AH (puc. 40). 3maiigiTe rpagycey Mmipy kyra B, akmo
LHAC =34°.

Biapiaok AB € miamerpom Koaa, a Tourka C HaJleXHTh KOIYV.
Tarox sigomo, mo gosxuHa xopam BC pgopisHioe papgiyey
Kona. HoBenits, mo TpHEYVTHHE ABC — npaAMOKVTHHII.

Ilani Bacmawma BHpimmaa mobyayveaTH KaAyMmOV 1 aaa meo-
ro Hakpecanna ii nnan (puc, 41). [# norpibro pospaxysatn
JOBEHRY Oopaopy Ana miel kavmbin, mob saMmoBHTH noTpibai
ATA [bOro Martepiann. bopaop Ha naaHl BHALIEHO YepPBOHHM
konsopoMm. lonomosxirtes naui Bacunumi. Bignoeige sanumirts
Y MeTpaX, OKPYIJIHBIIH Pe3yJIbLTAT A0 HeCATHX.
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176.

177.

178.

179.
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3aafanHs ANR NOBTOPEHHA Ta CHCTEMATIIALI Kypcy T Knacy

Iz Toukn A mo3a KOJOM 0 KOJA MPOBEAEHO JOTHYHY Ta CiUHY,
AKa NPOXOAMTL dHepes neHTp Kona — Touky 0. Horuuna pgo-
THKAETHCA A0 Kona B Tounmi C, a ciuHa IepeTHHAE KOJO B TOY-
kax K i M, npuuomy Touka K € BHYTPILIHEOK TOYKOW Biapis-
ka AO. 3naiigiTe rpagycey Mipy kyrta COM, axkmo £ A =55°.

Bigomo, mo giamerp xosaa giaute xopau AB i CD usoro xoaa,
piaminni Big giamerpie, maBmin. [losepite, mo npami AB
i CD — nmapanensHi.

Hasrono rpuxkyrauka ABC iz npamum kyrom C onucaHo Koo
miamerpa 20 cm. 30BHIIHIHA KVT TPHKYTHHKA OpH BepmmHi A
mopisaoe 120°. 3uaigits gosxuay xatera AC.

Y pipeoOiunmnii TpHKYyTHHE ABC 3 ocHO- C
B0 AB Bnmcano o0 i3 HEHTPOM V TO4-
ui 0, ake JOTHKAETHCA A0 CTOPIH TPHUKYTHH-
Ka B Toukax M, N, K (puc. 42). Bigomo, mo

AC =20 cm, a sigpizox CN na 2 cm goBmumii N K
3a Bigpisox AN. 3HailifiTe AOBXKHHY OCHO- 0
Bl AB.

3 A M B
ITobyayiiTe KvT, AKHI HOPIBHIOE — JAHOTO Puc. 38
KyTa., 4 e

ITobyayiiTe piBHOOIMHMI TPHUKYTHHK 3a OiuHOK CTOPOHOI
i MegiaHOK, IPOBEAEHOK A0 HOrO OCHOBH.

PaxiBml MeagHYHOI KJIIHIKH DPOBEJIH ONUTYBAHHA VYHIB 1 yvie-
HHIB T KJacy CcTOCOBHO TOro, CKITBKH MMAYOK MOPO3HEA BOHH
3’111 MHHYJIOTO TH3KHA. 3a peayiaktraraMu Oyno nobynoBaHO

TAKHH BapiamiiHMA pA:

KinepricTs mauox 0 1 9 3 |4 5 6
MOPO3HBA |

Eij.‘:LRiETL VUHIB 9 4 8 " 6 2 1
i yvaenuns




JaspadHs ANR NOBTOPEHHA Ta CUCTEMATUIALI Kypcy T Knacy

182.

Jlna umporo papiamifiHoOTo pAAY sHaMAITHE: a) obcar BubipKH;
6) cepenue apudmernune; B) moxy. Ilobyayitre Kpyroey aia-
rpaMy Ta DOJITOH 9acToT.

Yuni it yuennni T KJacy HanHcaan camoctiiiry pobory 3 ykpa-
iHCchbKOI moBH. Dynm ogep:xani Ttaxkl peayaeTaTH B Danax:
4, 58, 11, 3410, 12,10, 9,7, 7,6, 9, 8, 9, 10, 3, 8, 12, 9.
3HaigiTE cepeaHe apudMernuHe miel BubipKH Ta Ii Mexiamy.
Sa peayabTATAMH 3anoBHITE Tabauiuw ta nobyayvire aasa Hel
ricrorpamy.

Pisensn
NOCATHEHL

KinskicTs
V4HIB
1 yMEHHIb

[ouatko- | Cepeaniit | Hocrarniii | Bucoknii
BHI (4—6 (7-9 (10-12 | ¥eworo
(1-8 Gasm)|  Ganis) bais) banis)

183.

184.

185.

276

3a YMOBOI NONEpPeIHLOr0 3ABNAHHA. 3HAHAITH, HaOIHM)KeHe
3HAUYeHHA MMOBIPHOCT] TOro, Hl0 OIIHKA 34 caMOCTiiiHY poDoTy
3 YKpalHCEKOI MOBH VuYHA a0 yYeHHIII MOCHiKVBAHOrO KJa-
cy Dyae BiADMOBIZATH: 4) MOYATKOBOMY piBHIO, 0) cepeanboMy
piBHIO, B) fOCTATHLOMY pPIBHIO, ') BHCOKOMY piBHW. Bignoeigs
JANHANITE V BIACOTKAX.

Iz xopobkm HaBMaHHA 00HpPalOTHE OJHY HVEKepKy. Bimomo, mjo
B il Kopobui saramom 25 NVKEPOK, NPHYOMY YACTHHA IIVKEe-
pPOK i3 wopHOro mMOKONAAY, 4 YACTHHA — 3 MojouHoro. Imoeip-
HiCTH TOrO, 10 0DpaHA MYKepKa OVie 3 MOJIOYHOTO HIOKOJALY,
popisuioe 0,4, Crinbkn B niif Kopofui nykepor iz wopHOro
mIoKoaamy?

Y kBaprupi € ABi muTIOBl KiMHATH, KOXKHA 3 AKHX Mae dop-
MY OpPAMOKYTHOro napaneneninena. Bmmipm nepmol kimua-
™ — 4 m (gosmxuna), 4 m (mupuna), 3 M (Bucora), a Apy-
roil — 6 M, 4 m, 3 M BignmoBinguo. Ha crinekn BincoTrkire ob'em



186.

188.

189.

190.

191.

3aafanHs ANR NOBTOPEHHA Ta CHCTEMATIIALI Kypcy T Knacy

Apyrol kiMmHaTH Olabmm# 3a 06’'em mepmol KiMmaaTa (v Bigcor-

kax Big o6’emy nepruol KimuaTu)?

3a yMoBoW nonepegsboro sapaaHHs. CriHm Ta crenw KoXx-
HOl 3 KiMBAT 30MpaloThca 3akJeiTH mnaidepam#. Bigomo, mo
20% mnaomii ¢TiH KOoHOI 3 KiMHAT CTAHOBJATEH BIiKHA Ta JBe-
pi. Crinbku pyaonie mnanep 6e3 manwoHka poamipom 60 cm
Ha 10 M morpidHo npuabaTH IIA BHKOHAHHA HHX pobit?

) ) BUCOKWiA piBeHb

3uaiijite anauenns supasy (2a+3b):c-d, axkmo:

a) 2=2,3; b=-k6: c=§; d=-1,T;

6) :1=E—; b=—2-—3-; r:=3-1—§; d=-2,3.
7 5 70

CrxnapmiTes BHpaz ana of4YHCIeHHA IepH-
metpa P i nmumomi S mnnockoi ¢irypn,
aobpaxenol Ha puc. 43.

3HaAHAITE 3HAYEHHA BHpPAa3y
2800 7900 1 14'%%,

3'acyiiTe, AU i3 Bupazis Olanurmii:

5 oD
2% unm (23] . IToacHiTE cBOW BiANMOBiAL.

Ha puc. 44 aobpamxeno KvO iz pebpom a,
3 AKOTO BHpizanu asa Kyom 3 pebpom b.
Crnagite Bupasu ansa obfuuciaeHHa ob'e-
My V 1 mnomi S moBepxHiI oTpuMaHOL Je-
TAJL.
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192.

1393,

194.

196.

197.
198.
199,

200.

201.
202,

203.
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Maca 3emai npubausao 5900000000000000000000000 r,
maca Micsus npubauano 73000000000 000000000000 kr.

3aNHIOIITE KOMHEe YHCJIO0 B CTAHAAPTHOMY BHraaml. CKIIbBKH
BizicoTkiB Big macu 3emai ckaanae maca Micaua (Bignosigs
OKDYTJTE A0 JecATHX YacTHH Bincorka)?

CopocriTe BHpas.
a) [—3:35;22)4 -(yaz)z —[—2:22]; 0) (—2.-:1:”.‘.:'q ]3 -[ab:‘c]i -(—-’ﬂ,ﬂﬂzl‘:].

9,15,

¥

Bigomo, mo 8a°pi =1, SHalIiTh 3HAYEHHA BUpa3sis: a) 27a
6) 162 a'*p*®,

CnpocTtiTeh BHpas [ﬂz +2&—3]—(3a3——5ﬂ—4]—[?ﬂ +3) i 3naii-
OiTh HOro HAHOLIBIIE 3HAYEHHA. Y KAMKITH, 32 AKOr0 3HAYEH-
HA @ JOCATAETHCA 1@ 3HAYCHHSA.

CopoctiTs BHpas (4{12 +5a - T] - [Eﬂﬂ -Ta- 2) +(1-12a) i smaii-
OiTh HOro HAUMEHIIIe 3HAYeHHA., Y KaMiTh, 3a AKOro sHayeHHsd
{4 DOCATAETLCH e 3JHAUYeHHH.

—

HoBeaiTs, M0 cyMa YHCEN aba i bab mimaTeca Ha 111.
Hoesenits, 1o pisHUNE uYMcea a_b_b i Eb—ﬂ AinuTehes #Ha 11.
CnpocrtiTh BHpa3s [a’-'—zu +3]{n+1]——[a3—ﬂ2+2), a mnoTim
3HANAiTE Horo 3HAYeHHA, AKINO 4 =——.

3
PosknagiTe noniHoM HA MHOMHHEKH.

a) a®+b* +a’b+ab® ; 6) I3y+y+.r2yz+x.

Cnpoerite Bupas {2{1+Eb)2 +(2a —-3.!:1)2 +(2a-3b)(2a +3b).
3HaiigiTe BCi sHAYEeHHA g, 3a AKKUX Bupas (4x -1 ]2 +(3x + 3)2 +a
€ KBAJIpATOM JeAKoro GiHoma.

PoaknagiTe BHpas Ha MHOMKHHKH.
a) 4x® +4x+1-9y%; 6) 2a-4b+a® -4ab+4b°.
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205.

206.

207.

208.

209.
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211,

3aafanHs ANR NOBTOPEHHA Ta CHCTEMATIIALI Kypcy T Knacy

Ha xoopammaTtriil nnomuai nosaaure Toukn A(-6; 4], B(2;4),
C(2; -—3]. IMoGyayiiTe uerBepry Touky D Tak, mob yrBOpHBCH
npaMOKYTHHE ABCD. 3danumniTs KoopanHATH ToukH [). 3Hai-
AiTe nepumerp P i naomy S npaMoxkyrauka ABCD, seaxkaio-
9H, II0 OJHHHYH]I BiApisKH HA OCAX AOPIBHIOWTE 1 cM.

padixom yrruil y=[(x) e namana ABCDE, ne A(-1;1),
B(2;-2), C(5;-2), D(6;-3), E(7;-6). Ilobyayiire meit rpa-
(pix. 3a rpadikom sHamgiTe: 1) yveci HarypajabHi 3HaueHHA X,
3a AKMX 3HaueHHA QyEEOII nopisawe —2; 2) vei nini sapauen-
HA X, 34 AKWX sHadeHHA QyvHKOII Oinpmori sa —2.

Heobxigna kinpkicTs rOgMH CHY AaHA JOJAMHHA VvV Bind go
18 porie ofumcmwoersca 3a gopmynow y=17-0,5x, ge x —
BiK V pOKax, Yy — YHCJ0 TOAHH CHY. SHaHAiTh: 1) 3HaA4dYeH-
HA Y, akmo x=12; 2) anauenns x, akmo y=15. [Hobyayii-
Te rpadik 3aJe’KHOCTL y Bijg X AaA 3HAYEHbL APTYMEHTY Bij
0 mo 18 (Bramwuwawy® 1 KpalHI 3HAYEHHA).

[Tobyayiire rpadik ¢pyvaruli y=-2x-6. 3a rpadikom Bu3HA-
9yTeé KOODAHHATH TOYOK NepeTHHY rpadika 3 ocaMH Koop-
IHHAT.

He Bukonyiooun nobyaos, 3HANAITE KOODAMHATH TOYKH Iepe-
THHY rpadikis pyHKIIH (AKIO BOHM 1CHVIOTH): y=I2—5;r+4
i y=x(x-17).

Poas’axiTh piBHAHEA (y—ﬁ]{y+1)={y—3]ﬂ.

Poap’axiTtes piBEaaHSA x?-4x*-x+4=0, BHKODHCTOBYIOYH
pO3KJIANAHHA HAa MHOKHHKH.

Hbonyka B mponeci cyinku BTpaganTts 84 Y ceoel macu. JHAH-
niTh, cKinbkH norpibHO B3ATH cBixux A0ayk, mob orpuMaTH
32 Kr cymeHHX,
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212,

213,

214

216.

217.

218.

219,

. ; 3 2
IoGyayitre rpagix piemsmaa (x+1) -y=(x+3)(x-2), mo-
mepefiHBO 3a JONMOMOTOK PIBHOCHIBHHX NepeTBOPEHBL 3BiBIIH
HOro 0 HANNPOCTIIOrO BHIJIAAY.

Iobyayitre rpadik pisnanus x° - 8x+16-4y® = 0, nonepeauno
3a AONOMOrOl PIBHOCHJIBHHX HNepeTBOPeHb 3BiBIIH HOTO IO Cy-
KYOHOCT] JIHIHHHX PiBHAHL.

CopocrtiTek cHcTeMy piBHAHE 1 po3B'sxkKiTh 11 3pydyHHM Me-
TOJAOM.

x(x-2)+8y=(x-3)" +6,
2(x+1)=3y+5.

I'pagirk niwmiiinei ¢pyarnil y=ax+b nDpoxoauTs uepes TOUKH
(1;2) i (-2;11). Buaiigite sHavenns a i b,

Ilepmoro porky ¢epmep zi6paB iz aBox moxie 460 T zepHa.
Jdpyroro poKy Ha nepmoMy Dogi ypomkad s30iasmmHBCA Ha
15 %, va gpyromy — Ha 10 %, a saransHuil ypomxail 3ep-
HAa cKkaas 516 7. 3HAHAITE, CKiTBKH TOHH 3epHa Oyno 3i6paHo
34 KOMNHOI'o noJjigd nepioro poxKy.

3a momoMoroi giarpaMm Benna moxakiTe coiBBiTHOIEeHHA MimxK
obcAraMM TAKHX NOHATH: sHaTvpaiasHe umnciaos (N), seumary-
pajibHe YHC]0, KpaTHe 3» (A), ¢HaTYpanlbHe 4uclio, KpaTHe 4
(B). Hrxe nosaTTa Bignosigae nepeTHHY ob6cArTiB moHATE A 1 B?

3anponoHyiiTe NOHATTA, NOB A3aHi 3 poa-
ginom e«Jlimiiinl piBHAHHAS, BIAHOMIEHHA

A
Mix of0caraMM AKHX MOMKHA 300pazuThH B
TAK, AK MOKA3aHO Ha puc. 45. @ @
JoBeaiTs MeToAOM BijJi CYOIPOTHBHOTO, IO
iz YOTHPLOX HATYPANBHHMX uncen obos'sa-

KOBO 3JHAHAVTHCA IBa, AKl Jal0OThH OAHAKOBI
ocradi B peayiabraTi ainenHs Ha 3.

Puc. 45




224,

226,

2217.

3aafanHs ANR NOBTOPEHHA Ta CHCTEMATIIALI Kypcy T Knacy

IloseaiTe, mo 3HaueHHA BHpady x--10x+26 e gogaTHuM 3a
OVAL-AKOro 3HaYeHHA 3MiHHOI X,

Hoexuua Bigpiska AB gopieawe 3 cm. Ha Biapizky Baanm
roukn P i K rag, mqo AP=1,7 em, BK =1,8 cm. Buaiizgirs
noepuRy Bigpiska PK.

Ha npawmiii poaramosani Toukn A, B, C i D. 3maiigite, axi
JHAYEHHA MOXKe UpPHIMATH JOBXKHHA Bigpisxka AD, axmpo

AB=1,2 cm, BC=1,4 em, CD=1,7 cm.

I'pagvcri Mipnr ABoX KyTiB BifjHOcATHEeH AK 1 : 3, a cyMikHENX
A0 HEX KyTiB — aAK 4 : 3. 3aigiTs rpagycHi MipH BCiX mHX
KYTIB.

I'panyvcua mipa kyra AOB popienwe 40°, a kyra BOC — 80°.
SHAHIITE FPAIVCHY MIipy KyTa Midk OlceKTpHCAMH 3AJAHHX KV-
tie. PoarnaaeTe Bel MOMKAMBI BUNAAKH pPOo3MillleHHA 3ajaHMX
KVTiB.

CymMa rpagycHHX Mip ABOX KVTiB, VTBOPEHHX V PeayJLTATI me-
peTuHyY ABOX npaMux, gopieaioe 160°, losexits, mo i KyTH
BEPTHEAJIbLHI.

CymMa rpafycHHX Mip ABOX KVTiB, VTBODEHHX V Pea3yJIbLTATIL me-
peTuHy aABox npamux, Ha 100° diasma sa cymy rpagvcHHX
Mip ABOX iHmMX KyTiB. 3HaigiTe rpaayvcHi mMipu Beix nmx
KVTiB.

Y rtpukyraury MKP (puc. 46) nposeneso K
meaiaan MB, KF, PL. [lepumerp TpURYT-
auka MKP popisawe 26 cm; BP=3 cwm,
LM =4 cm. 3vaiigite noBXHHY Bijgpis-
ka MF.

HoeegiTs: akmo B TpHKYTHEEY ABC npo- |M F P
BeneHo meniany BM i BA+AM=BC+CM, Puc. 46
TO TPHKYTHHK ABC € piBHOGiuHNM.

281
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229,

230.

231,

232,

235.

236.

237.

Y tpuryTHHKY ABC nposenn mepiany BM. Ha opomeni BM
pubpann Touky K tak, mo MK = BM. Jloseaits, mo AK = BC
i CK =AB,

Ha ocuori BC piesobiunoro tpukyranka ABC noamaunnm tou-
Ku M i K tag, mo BM =CK. Jlosenits, mo AM = AK.

Oea Kyt Tpuxkyrauka pieui. [oeegits, mo C
OiceKTpHCH TPHKVTHHEKA, OPOBeIeHI 3 Bep-
IIMH [UX KYTiB, piBHi. |

Ha puc. 47 Toukn D i E — cepeguHEn pis-
HHX CTOpiH piBHODIuwHOrO TpuKyTHAKA ABC,
IMepnengukynapu 10 MUX CTOPiH nepeTnHa-
IOTH NpoTHIe#H] 6ivH] cTOpOHH B TourKax K A B
i F. loseaits, mo ZDFK =/EKF. ___Pue. 47

CyMa rpagycHHX Mip TphOX KYTiB, YTBOPEHHX V peayiabTari
NepeTUHY JBOX NapajJejbHUX nNpaMux ciuxow, gopisHioe 234°,
3HaugiTH rpagycHi MipH BCiX BOCBMH VTBOPEHHX KVTIB (Big-
MiHHMX Bij poaropayTux). Crinern poar’sakie mae sagaua?

BicexkTpHucH BIANOBIAHMX KVYTIB, YTEBOPEHHX V pe3vabTaTi me-
peTHHY NpAMHUX a i b ciunoO €, JeKaTsL HA nNapalelbHHX OpsH-
mux. llosexiTs, o npami g 1 b napanensHi.

lN'ocTpHii KVT NpAMOKVTHOrO TpHKVTHHKAa mopiBHioe 30°. Ilo-
Be[iTh, IO MEJiAHA TA BHCOTA TPHKYTHHKA, NMPOBEAEHI 3 Bep-
INWHH NPAMOro KyTa, AinaTs floro Ha TpH piBHI yacTHHH.

Y momxyTs ABl DiceKTpHCH BHYTPIIIHIX KVTIB TPHKYTHHEA me-
PETHHATHCA IIJ] OPAMHM KYTOM?

Yepes Touky A xona iz nenrpom y Touni O npoeeaeHo aia-

metp AB i xopav AC. Jlosenits, mo KyT BAC BaBiui MeHITHE
aa xyt BOC.

¥ Kol mpoBeaeHO ABlI mapanensHl xopau. [losexits, mo npa-
Ma, AKA NPOXOAHTE 4Heped cepejMHH IHX XOpA, NPOXOoAMTh
i yepes MeHTp KOJA.
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3aafanHs ANR NOBTOPEHHA Ta CHCTEMATIIALI Kypcy T Knacy

SHAHIITE KYT MK JOTHYHHEMH 0 KOJa, AKOI0 KYT MiX pami-
ycaM#, NpoOBeJeHMMH B TOYKH JAOTHKY, aopieawe 100°,

Ilo kona, pagiye akoro gopisawe 20 cM, npoBegeHo ABi BaaeMm-
HO NepHeHAHUKYAApHI goruuni. 3HalgiTs BigcTaHb Bij TOUOK
AOTHKY A0 TOMKM MEePeTHHY HOTHYHHX.

SHAHZITE pajiyec KoJia, ONMCAHONO HABKOJO PiBHOCTOPOHHBOTO
TPHKYTHHKA, AKII0 BHCOTA TPHUKVTHHKA AopiBHioe 12 cm.

3HaillliTh NepuMeTp NPAMOKYTHOIO TPHKYTHHKA 3 pafivcoMm
ONMHCAHOTO KOJa 5 €M 1 pagiycoM BIHMCAHOTO KoJaa 2 cM.

IlobyayiTe piBHOOIMENH TPUKYTHHEK 3a OCHOBOIO 1 BHCOTOIO,

npoBefeHow Ao GiuHOl CTOpPOHH.

IToGyayiiTe piEHOCTOPOHHIN TPHKYTHHK 3a iloro MejiaHowo.

Y Bubipni 10, 26, 34, 42, x, 50, 52, 54 oponoyimeHo YHCIO X.

SHAHAITE e 9Hca0, AKmo: 1) cepenHe apnidmeTHIHe 3HAYEH-

usa Bubipxkn gopismwe 39; 2) moga aopiemwe 34; 3) meaiana

nopieaOE 43.

¥ kopobmi nexars 20 6iAHX KVIBOK 1 JeK1IThKA YOPHHX 1 4ep-

BOHMX. 3HAHAITE, CKiNBKK B KOpoOIl YOPHUX KYJIBOK i CKRiab-

KH YepPBOHHX, AKII0 HMOBIpPHICTE BUTAITH HABMAHHA YOPHY

KyabKy gopisawe 0,4, a wepsony — 0,2.

Ilerpuk Burorons asa Kybm. [lna nsoro Bin apodus ix pebpa

3 gpory H obkieiB ofep:xanl Kapracuw manepom. [loBHHA

pebpa omHOro Kyba a cm, goBxHEHA pebpa iHmoro kyba —

2a cm. 3maiigiTe: 1) ckiaskM ApoTY N0 HA BUIMOTOBJEHHHA

Kapkacip; 2) AxKa 3araJsHA ILIOHIA [ANEPY, BHTPAYEHOTO HA

BHTI'OTOBJIeHHA KyDiB,

Arwnit iz sobpaxke-

HHX KyOomkie (1-4)

MOMHA CcKJAeiTH ol g 1 2 3 4

3 NOJAHOI pO3ropTKH

(puc. 48)? Obrpva- s ‘
L, - -

TYHTE CBOK BlANO-

Biab. . F:HE 44 !
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BIANOBIAI

Po3gin 6. B3AEMHE PO3MILLEHHA NPAMUX HA NJIOLWUHL
TPUKYTHUKN

§ 18. MapaneneHi Ta nepneHagMKynapHi npami. MNMepneHgukynap.
BigcTaus Big TOYKK A0 npaMol. KyT MDK gBOMa NpaMUMM

TpeHamepHUn 3an
1. Hi.
3.8) Z1=1806", Z2=46°"0) S1=60°, ~22=120°; m) Z1=80°,
£2=150°; eyma rpagycHux Mip cyMiKHHX KyTiB gopisamoe 180°.
4. a) Z1=380°, Z2=30°; 6)'Z1=110°, ~2=110°; ») Z1=50°,
Z£2=00°; rpaavcHl MipH BEPTHKAJIBHHX KVTIB piBHI; V BHOAaA-
Kax a, 8.
5. Kyris 2, 4. 6. Z1=140°, 72=40°, ~3=140°, Z4=40°.
7. Kyris 1, 3. 8. £Z1=65°, £2=115°, £3=65°, £Z4=115"°.
9. a) AB; 6) AC; B) BC; noexuna sigpiska AB.
10. a) KM; 6) KL; B) LM; nosxuua Biapiaka KM.
11. a. 12. a.
13. a) Tax; 6) Tax; B) Hi; r) Tax. 14. a) Hi; 6) Tak; B) =Hi; r) mi.
17. 32°, 18. 67°. 19. 40°. 20. 15
21. 31°, 34°, 115°, 115°. 22. 42°, 31 2°, 28°7 2R8S.
23, 50°, 50°, 130°, 130°. 24, 60°, 60°, 120°, 120°.
27. 50 m =a niegens i 30 M Ha cxig. 28. 50 M Ha niejeHs.
29. a||lb; ald; bld. 30. a||d; blle;alb; alc; bLld; c¢ld.
33. 756°, 756°, 105°, 105°.
34. 70°, 70°, 110°, 110°; rpaagycua mipa Kyra mix npamumn 70°,
35. 105°. 36. 160°. 37. 2. 38. 3.

nDEITDDEHHFl Td I'Ii,!],FCITBBHa 40 BUBYEHHHA HOBOIO MﬂTEpiﬂﬂ}"

1. a) Kopenie nHemae; 0) Kopenem € Ovas-ake uncao. 3. 2,95 %.

4. a) HCJI(24, 32) = 8; HCK(24, 32) = 96; 6) HCI(120, 108) = 12;
HCK(120, 108) = 1080; 8) HCII(135, 75) = 15; HCK(135, 75) =675.




BiAgnoBIAl * §19 = §20

§ 19. TPUMKYTHUK | horo enemeHTU. PiBHI TPUKYTHUKM,

Bucora, bicekTpuca, MefliaHa TPUKYTHUKA
TpeHa®epHWA 3an
1. a) Taxk; 6) rax; B) Tax; r) rax. 2. a) Hi; 6) tak; B) rak; r) =i.
3.a, 6, r. 4. a, B, T. 5.a. 6.6, B. 7. Megiauna. 8. Bucora.
9. Bucora. 10. Bicekrpuca.

15. ZK=45°, AB=5 em. 16. 2 D=105°, PN =12 cwm.

17. 33 cm. 18, 29 cm. 19. 8 cm, 8 oM, 8 cm. 20. 13 cm.

21. Tcm, 12 cm, 14 cm. 22, 8 cm, 16 oM, 24 com,

23. 15 cm, 20 cm, 25 cm. 24, 14 cm, 18 cm, 22 oM.

25, 36 cm. 26. 42 cm. 27. 31 cmM, 35 cm. 28. 51 cM, 54 oM.

29, 7T cm, 15 cm, 13 em. 30. 17 em, 15 cm, 10 cm.

31. Braziexa. PosarnaabTe NiBOJIONIMHHA, HA AKI 3ajJjaHa OpAMA po3-
OMBae NIOLMHY, TA PO3MIIIEHHA BEepPHIIMH TPHKYTHHKA B IIHX
OiBILIONIHHAX,

35. 5 cm. 36, 48 cm. 37. 13 cm. 38. 16 cm.

MoBTOpeHHA Ta NiAroToBKa A0 BUBYEHHA HOBOTO marepiany

1. 6,5. 2. a) 2ﬂb2(2a3—3b2); ) 3(3x2—2y3)(3x2+2y3]. 3. 1 kr a6-
ayk — 35 rpH, 1 kr rpymr — 60 rpa. 4. Cynporuere: «Osnexca He
OJATAB HA CBATO OLIY COpOUKY»; NpoTHAexxKHI: «Onexca ogArHYB HA

CBATO CHHIO copoukys, «Onexca ogarays Ha CBATO YepBOHY COpOU-
Ky#» TOmo. 5. x=15, y=12.

§ 20. Nepwa Ta gpyra 03HaKu PiBHOCTI TPUKYTHUKIB

TpeHaxepHWi 3an
1. a) AAOB=ACOD; 6) AAHB=ACHB; B) piBHHX TPHKYTHHKIB
HEMAE.
2. a) ADAB=/ABCD; 6) pieEnX TpHKYTHHKIE Hemae; B) HABC=
=AEBD.
a) AABC=AMNRQ; 6) AABC=ACDA; B) AABN=ACBO.
a) AABC=ACDA; 6) ACDA=AABC; B) AABD=ACBD.
NK=2 cm; ZA=50°.6. DN=3 em; ZK =60°.
LN =25°.8. ZA=30°; ZL=95°; ML=2 cm; CB=3 cm.
Tax, sa gBOMa CTOPOHAMH Ta KVTOM MiX@ HHMH.

e B o ol
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12.
13.

14.
15.

16.

17.
21.
27.
29,

Tar, 3a fBOMA CTOPOHAMH TA KYTOM MiK HHMH.

Tak, 3a cropoHOW Ta ONpHJErIUMH 10 Hel KyTaMH.

Tar, 3a cTopoHOW TA TPHIETIHMH 0 Hel KYTAMH.

Hi, Tomy mo 3a osHakow piBHOCTI piBHI KyTH MawTh DVTH MiXK
BiIMOBIIHUME DIBHMMH CTOPOHAMH.

Hi, Tomy mio 3a o3Hakoo piBHOCTI piBHI KyTH MawThL OyTH HpH-
JIerJTHMH 10 PIBHHX CTOpIH.

AQ =4 cm. 18. AD=2 cm. 19. AC=8 cm. 20. BC=3 cm.

BD = 7 em. 22. AB = 6 cm. 23. B5°, 24. 87",

OD=Tcm: AB =10 cm. 28. CD = 5 em; AO = 6 oM.

92°, 30. 88°..31. T cm. 32, 32°,

MNosTopeHHAa Ta nigroToBka A0 BMBYEHHA HOBOTO MaTtepiany

1. a) -b-b%; 6) —16c-2¢2. 2. a) Tak, (4;-1); 6) ui. 3. 1750 rp=.
5. HenpaesunsHo.

§ 21. PieHOGIYHMA | PIBHOCTOPOHHIN TPUKYTHUKMN,

Tpers 03HaKa PIBHOCTI TPUKYTHUKIB

TpeHaxepHUIA 3an

1.

L

NABD; ABCD; APQS. 2. AEFO; AOPE.

Tax, sa Tpeoma croponamu. 4. Tak, 3a TpprOMA CTOPOHAMH.
Hi. 6. Hi.

a) ZR=60°;6) LZA=25°;8) BC=2,0 cm; 1) ST=4 cm.
a) £P=55°6) LZM=T0°; 8B) OC=5 cMm; 1) MC=4,5 cm.
12 cm. 10. 5 cm. 11, 21 em. 12. T oM.

. Tar, kyru A i B pisni. 14. Takg, gyt A i B pisni.

. 20 em. 16. 26 cm.

. ITpoBecTu memiany 3 sepmmeEH B.

. IIposectn BHCOTY 3 BepminHaH B.

. Tak, Tomy mmo MB=KB. 20. Tak, Tomy mo £OBC=/70CB.

. a) 3,2 M 3,2 m; 6,2 M; 6) 5,2 m; 5,2 m; 2,2 M.

.a) 21 em; 21 cm; 14 em; 6) 16 cm; 16 cm; 24 em.

. 120°, 28. 36°.

. 6 cm. Brasisexa. 3’epnaiite Bigpiskom touku B i D ra posrnsafb-

Te VITBOPeHI TDHKVTHHKH.



32, 30°. 33. 50°.

nﬂﬂ‘mpEHHﬁ Ta NIATOTOBKa 10 BUBYEHHA HOBOTrO Mmarepiany
l.a) =0, x,=0,25:6) 4, =7, y,=-T;8) t=4.2.45,3%.3.f(0)=1
(2)=3, £(-3)=28; (1;0), (0,5;0). 4. Tlpasmrsso. 5. Tax; 1-17 -6~ 7+5.

oTyEMOCA B0 KOHTPONbHOI poboTu N2 1 no po3giny 6
1) B; 2) B; 3) B; 4) I'; 5) [I; 6) I'; 7) 8 cm; 8) 80°; 9) 20°; 10) a) 6,
6) 9; 11) y=-%‘i:.

3aegaHHA NigBULWEHOT CKNagHocTi
1. 8 cMm. 2. 10 cm.

§ 22. O3Haku napanensHOCTi Nnpamux. BnactueocTi KyTie, yTeope-
HUX Y pe3ynbTaTi nepeTuHy ABOX NapanensHUX NPAMMX CIYHOK

TpeHaxepHuia 3an
1.a) 415,816,611 218 a)flT5, 817, 2186,418;
r)1i4,3i2,5i8,6iT.
2.a2) 4186,815;6)118,"247T;:8)1i2, 8i4,5186, 718,
113,214,618, 5i7;r)1i4,312,5i18,6i7.
3.a) 3; 6) 4; B) 2. 4. a) 4; 6) 3; 8) 1. '
7. a) Tak; 6) ui; B) Tax. 8. a) Hi; 6) rak; B) mi. 9. 2 cm. 10. 3 cm.

15. a) Tax; 6) ni; B) Tax. 16. a) Hi; 6) Tax; B) Tak.

17. 100°. 18. 155°.

19. Tak. Ockinbkn TpukYyTHHK BAD pismobiunwuii, To BHYTpimHIL
pianocroponni kyru DBC i BDA pisni, orxe, npami AD i BC
napajeibHi. ;

20. Tak. OcrinbKkH Npu napanenbHUX NpAMMX BHYTpimHi pisaocro-
porni kyru DBC i BDA pisni, T0 B TpuxkyTEHHKY DAB nBa piBHIi
KYTH, O0T:Ke, TPDHKYTHHK DAB piBHOOIYHHM.

23. Tak. 24. Hi. 27. 75° i 105°. 28. 36° i 144°.

29. 4 gyt mo 40° 1 4 xyre mo 140°.
30. 4 kyru mo 30° i 4 Kyt mo 150°.
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31. 2 poas’asku: 4 KytH mo 82° i 4 kyrn mo 98°% 4 xKyrm mo 66°
i4 xkyru no 114°,

32. 2 poaB’askHu: 4 KyTH mo 86° 1 4 Kyt mo 94°; 4 Kyt mo T8°
i 4 kyru nmo 102°,

35. 80°. Brasiexa. Yepea Toury O npoeecTH npamy, napaieiasHy AB
i GO,

36. 90°.

MosTopeHHA Ta NigroToBKa A0 BUBYEHHA HOBOrO martepiany

1. a) 4; 6) 3; B) 25. 2. 3150. 3. a) (2;-3); 6) (4;-1). 4. Hi; Touxa
neperuny (1;1).

§ 23. Cyma KyTiB TPMKYTHUKaA
TpeHamepHuA 3an
1. a) Hi; 6) Tax; B) Tak; r) mi. 2. a) Tak; 0) rak; B) Hi; r) =Hi.
7. a) 20°; 6) 80°; B) 90°. 8. a) 60°; 8) 70°; B) 120°.
9. 120°. 10. 20°. 11..100°. 12. 130°. 17. 110°. 18. ZA=/.C=15"°.

19. 110°. 20. 125°. 21. 36°, 54°, 90°, 22. 40°, 60°, 80"°.

23. 55°, b5® abo 40°, 70°, 24, 65°, 656° abo 50°, 80°.

25, 30°, 80°. 26. 40°, 80°.

27. 45°, 45°, 90°abo 36°, T2, 72°. 28. 30°, 30°, 120° abo 20°, BO", BO"°.

29. 155°. 30. 30°, 30°, 120°. 31. 30°, 70°, 80°. 32. 20°, 40°, 120°.

33. 50°. 34, 80°,

37. Hasnporn HaiGinemol cTOPOHH TPHKVTHHEA pO3TANIOBAHHM
Horo Haublnemu# KyT. Brasiexa. Bigknanites Ha Oinsmiu cro-
pOHl TPHKYTHHKA MEHIIY CTOPOHY TA MOPIBHANTE KYTH yTBOpe-
HHX TPHKVTHHKIE.

38. Hasoporn HAHOILABIIOrO KYVTA TPHKVTHHKA POJTAIIOBAHA HAMH-
Ginbma ioro cropoua. Brasiexa. Buxkopucraiite meroa Big cy-
NpPOTHBHOTO, Pe3yabTaT 3aBAaHHA 37 1 BracTHBicTE pieHOGIYHOTO
TPHKVTHHKA.

39. Brasisxa. ¥ TpukyTHHKY ABD nopiBHATH BEeIMUHHH KYTiB IpH
pepmuHax A Ta D i sukopucTaTH pesyabTar 3asnanHa 38. 1) Ha-
NpPHKJIAN, HA OPOAOB#HEeHHI cTopoHH AB 3a Touky A BigKJacTH
Bigpiaoxk AM, pisauit AC, i poarnaayri TpukyrEuE BCM,
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MNopropeHHa Ta NIAroTOBKa A0 BUBYEHHA HOBOro marepiany

1.a) -18x%y%;6) 8a%*c?. 2. a) 3; 6) -4 -20; 2 4 ﬁ};ﬂ} 1-10; -6; 0; 3};
r) 3; a) =10. 3. 36 %. 4. TpukyTHa 1 YOTHPHKYTHA mipamign; rpasi;
pebpa.

§ 24. NpAMOKYTHWIA TPMKYTHMUK | MOTO BAACTUBOCTI.

O3HaKW PIBHOCTI NPAMOKYTHUX TPUKYTHUKIB

TpeHaxepHuA 3an

| A
-

@ N

16.

17.

19.
43.
33.
39.
40.
44,
47.

B. 2.8, 0, B, 3. D. 4. a.

a) 3a pBoMa KarteraMu; 0) 3a rinoTeHy30l Ta FOCTPHM KYTOM;
B) 3a KATETOM 1 MPOTHIEMKHHM FOCTPHM KYTOM; T') 3a TiNOTeHY-
JOH) TA KATETOM.

a) 3a rinoTeHV3010 Ta rocTpuM kKyTtoMm; 0) 3a rimoreHyaow Ta
KATETOM; B) 38 KATETOM i MPOTHJIEMHHM TOCTPHM KYTOM; T) 3a
JBOMA EATETAMH.

a) Hi; 6) Tak, 3a KaTeToM i NpHJIerIHM TOCTPHM KYTOM; B) Hi.

. a) Tax, 3a rinmoreHy3010 Ta Karerom; 6) Hi; B) Tak, 3a KATETOM

1 NpUAerJuM rocTpuM KYTOM.
20 M. 10. 30°. 11. 58°. 12. 27°. 13. 6 cm. 14. 14 cm.

. a) ABAD=ADCB 3a rinoreny3omn Ta karetoMm; 6) ASEF=AERF

3a rinoreHy3ow Ta rocTpuMm KytoMm; B) ASPM=ATKM 3za rino-

TeHY30K TA KATETOM.
a) AAED=/ABFD 3aa rinorenyaoin Ta katerom; 6) AADB=ABCD
3a rinorenyaoi Ta kareroMm; B) AADO=ABCO 3a rinorenyzow

TA TOCTPHM KYTOM.

(0;-2) abo (-3;0). 18. (4;0) abo (0;3).

34° i 56°. 20. 37° i 53°. 21. 36° i 54%. 22. 40° i 50%

90°, 52°, 38°. 24. 90°, 50°, 40°. 25. 30° 1 60°. 26. 15° 1 75°.
90°, 60°, 30°. 34. 4 cM. 35. 5°. 36. 35°, 55°. 37. 32 cm. 38. 9 cm.
Hanpuknaa: A(-3;12), B(22).

Hanpuxnaa: E[E;l], N(—E;ﬁ).

75°.

Brasiexa. BukopucraiiTe peayiasTaTt 3asianna 46.
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48. Brasisxa. Ilposepite MH, | BC, nopieEAliTe TPHKYTHH-
kn CMH,; i CMH, a norim Bpaxyitre, mo TpukyTHux ACM —
pieHoGiunmii i Te, mo B Tpuryrauky MH,B karter jopieHioe
MOJIOBHHIL ﬂnn-ramn

MoBTopeHHs Ta nl.qrumﬂua AC BMBYEHHA HOBOTO MaTtepiany

1.a) 2-8x; 6) 4-Ta’. 2. lopocanit — 150 rpu, gursumii — 80 rpH.

3. Tak, yei Tpm ToukH Hanemxarbk npamiil y=2x-4. 5. JloexuHa

kona — 20n cm, nnoma kpyra — 100n em®.

lfoTyeMocA Ao KOHTponbHOI poboTu N2 2 o po3painy 6
1) B; 2) I'; 3) A; 4) B; 5) 1; 6) B; T) 115°; 8) 48°; 9) 88°; 10) 60°;
11) manpuxaan: K(-2;5), P(21); 12) 68 cm.

3aBaHHA NiABUILEHOI CKNAagHOCTI

1. 36°, 72°, 72°. 2. 30°, 30°, 120° 3. 12°, 4. 130°, 5. 45°, 6. 40°,
50°. 7. 60°. 8. 36°, 36°, 108°. 11, 45°.

Po3gin 7. KOO TA KPYI

§ 25. Kono, Kpyr Ta ix YacTuHu. [loBXMUHM KONa Ta Ayru Kona.
feoMeTpUYHe MiCLe TOYOK
TpeHamepHwin 3an
1. a) OD, OC, OM; 6) DC; B) AB, DC.
2. a) OB, OC, OA; 6) AB; B) AB, PQ.
5. a) #orrum; 6) GnakuTHEM. 6. a) BnakurHnmM; §) KoOBTHM.
7. a) 1 cm; 6) 3,5 cm; B) 5 em; 1) 10,5 cm.
8. a) 8 cm; 6) 10 cM; B) 16 cMm; 1) 31 em.
9, 212°, 10. 125°.
11. Hanpukanan: (2;0), (2-2), (4-3).
12. Hanprkaaa: (-1;0), (2;1), {5' 1).
13. a) Tax; 6) rak; B) Tax; r} mi. 14. a) Hi; 6) ui; 8) Tak; r) Tax.

17. a) 5,1 cm; 6) 3,75 o 8) = %) 80

2




18.
19.
25.
31.
39.
51.
59.

60.

61.

62.

63.
64.

BIANOBIAI » §25 * §26

a) 0,5 cm; 6) 8,6 cm; B) 2y; 1) 2y +3.

Tax. 20. Hi. 21. 167°, 193°. 22. 163°, 197°. 23. 4% cm. 24. T cMm.
6n cm. 26. 18 cm. 27. Gr. 28, 8x. 29. 10 cm; 50 cm. 30. 107 cm.
Hi. 32. Tax. 35. 60° 36. 120°. 37. 40°. 38. 256"

1 cvm. 40. 2 em i 14 em. 45. 100 em. 46. 45°. 49. 4 cm. 50. 24 cm.
(180:m) M. 52. T2 m. 53. 16 cm. 54. 14 cwm.

Brasziexa. BuropucraiiTe pesyabTaTH 3apgaHaa Ne 40 v § 23,
sapaanHa Ne 46 v § 24 i pucyHKH g0 HEX.

Braziéxa. PoarnaaeTe TOYKY NEePeTHHY CepeJHHHHX NepIeHIH-
KVJAPIB A0 ABOX CTOPIH TPHEYTHHKA TA OBr'pyHTYHTE, IO IIE
i € mykaHa TOYKA.

Kono pazivea R i3 meaTpoM v Toumi A.

IIpsima, napajenbHa AaHHM, fAKA JiIIWTH HABNLI BigcTaHBR MimK
NAHHMH OPAMHEMH,

ILnockunn wkyr BAC.

birypa, aKka cKaagaeThesa 3 maockoro Kyra ABC i seprukansHo-
ro 3 HUM ILTOCKOro KyTa.

[loBTOpEeHHA Ta NIArOTOBKA [0 BMBYEHHA HOBOro martepiany

1.
4.

-0,3. 2. a) 1,2; 6) 3,5; B) —3. 3. 80°.
A =10, 20, 30, 40, 50, 60, 70, 80, 90}, B={20,40,60,80}, Bc A.

§ 26. CivHa Ta foTUYHA. BNnacTUBICTL AOTHUYHOI
TpexaxepHUn 3an

1.
1.
17.
18.
19.
5.
35.

36.

a) CD; 6) CA; 8) OB, OA. 2. a) AB, BC; 6) BD; 1) OC, OA.
4 em. 12. 70°. 13. 8. 14. a, 6. 15. 30°, 12 cm. 16. 60°.
Tax, 3a TppOMa CTOPOHAMH.

Tak, 3a o3HaAYEHHAM JOTHYHOL A0 KOJA.

70°. 20. 30°. 21. 43°, 22. 100°. 23. 10 cm. 24. 4 cM.

120°. 26. 60°. 31. 60°. 32. 12 cm.

Braziexa. 3’epnaiire Toukn K i N iz rouramn O; 1 O, Ta pos-
rIAHBTE YVTBOPEH1 piBHI Ta piBHOOIYHI TPHKVTHHKH.

Brasiexa. llpunyerite, mo aBa Kona nepeTHHAOTHECA Xoua b
YV TPROX TOYUKAX, i A7MA AOBIILHHX ABOX HAp IHX TOYOK BHKOPH-
craiiTe pesyiabTaT 3aBganHa Ne 35.
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37. Brasziexa. llpunyeriTe, mo Touka JOoTHKY K He JeKHTH HA OpHa-
miit 0,0,, nposegits nepnenguxynap KT 1 0,0,, a ua iioro npo-
nosmenHl Bigkmaanite TN = KT. Bpaxosywun, mo npama 0,0,
€ cepelMHHUM neprneHAnKyaspoM ao eigpiaka KT, obrpyuryiire,
mo Touka N Temx € CHilbHOK TOYKOK 000X Kin, mo cynepeuynTh
ymoBi (auB. puc. 9 go sasganuna Ne 30).

38. Brasiexa. Buropucraiite peayasrar sasganaa Ne 37,

39. 10 cm. 40. 12 cm.

MNosTopeHHA Ta NiAroTOBKAa A0 BMBYEHHA HOBOro mMatepiany
1. a) 15; 6) 64. 2. 60 xm/rox. 3. a) TOH,; 6) IIOPT. 4. 60°, 80°.

§ 27. Kono, onucaHe HaBKONO TPHUKYTHUKA.
Kono, BnucaHe B TPUKYTHUK
TpeHaxepHwi 3an

1. 6. 2. B. 3. ¥ Tpukyraux ABC. 4. Hasxkono tpukyranka NMK.
5.0C. 6.0D.9. a, 6, r. 10. 6, B, . 13. 40°. 14. 25°.
15. 5 cm. 16. 2 cm. 17. S cm. 18. 6'cm. 19. 2 cum. 20. 3 cm.
21. 22 cm. 22. 8 cm. 23. 30 cm. 24. 12 cm. 25. 16 cm. 26. 5 cM.
29, 50°. 30. 140°. 33. 28 cM abo 32 cm. 34. 8 cm abo 16 cm.
35. 45°; 45°. 36. 30°; 60°. 37. 6 cm. 38. 10 cm.

MosTopeHHA Ta NigroToBKa A0 BUBYEHHA HOBOINO Marvepiany
1. a) 0; 6) 16a®+25b2. 2. a) 5;: 6) 5,5. 3. A, C, D. 4. 1050. 5. 5 cm.

§ 28. 3apayi Ha nobygosy
TpeHaxepHWIA 3an

29. Brasiexa. BuxkopucraiTe nmodyaosy piBHOCTOPOHHBOTO TPHKYT-
HHUKA.

30. Brazisexa. IlobynyiiTe kyt 60° a morim npoBemite Horo Gicex-
TPHCY.

31. Brasziexa. Hanpuknaa, BiseMiTe no yearm, mo 120°=60°+60°.

35. Brasiexa. Buropucrairre naas nodyaosm DiCeRTpHCH KYyTAa, HA-
BeZleHHWIi B onopHii zagaui 3 B § 28, Tinbku Ha zajganiil npsa-
Mi# BHOepiTE HOBLABHY TOYKY A Ta Becl Koaa OyavHTe pagiycom



BIANOBIQl * §28 * loTyemocs A0 KOXHTPONbLHOT poboTy go posginy 7...

R=AK,6 a pana joBefleHHS NapalejlbLHOCTI BHKOpHCTAliTEe piB-
HICTH KVTIiB TPHKYTHHKIB, POSTIAHYTHX V JOBEeIeHHI.
lNosTopeHHA Ta NIArOTOBKA A0 BUBYEHHA HOBOrO mMatepiany
1. a) 3ab(3b-2a); 6) (6m-Tp)(6m+Tp): ) (3x+2)°. 2. a) (6:3);

6) (-1;2). 3. 75 %-
4,

X BOHHI
nepesa

4

STy
foTyemocsa 4o KoOHTponbHO! poboTun go po3giny 7

1)B; 2) A; 3)T; 4) 1; 5) I'; 6) B; 7) 9,4; 8) 130°; 9) 12; 10) na-

npuknax: (4;1) i (-2;7); 11) 8n cm, 12n cm; 12) a, =-13, a, =T.

3aBAaHHA NiABULLEHOI CKNAAHOCTI

1. 2 cm, 3 cm, 6 oM.
2. 40 cm.

3. 50°, 60°, 70°.

6.

Braziexa. BukopucraiiTe popMyaH AIA 3HAXOIKEeHHA BiagmoBig-

HHX pajiycis Kin 1 mosHadYeHHsA, 3alponoHOBAHI Ha puc. 2.

7. 30°, 60°. Brasziexa. Buropucrosywun dopMyay Ansa pajgiyvca
KOJIa, BOHCAHOrO B NPAMOKYVTHHH TPHKVTHHK, HOKAMXKITH, 10
rinorenysa BaBiul Ginemia 3a kKarter.

8. 45°, 45°.

10. Brasisxa. Ilobyayiite gonoMisKHMIA NPAMOKYTHMI TPHKVTHHE,
VTBOpPEHHIT 3alaHHMH BHCOTOK 1 cTOpOHOMO.

11. Brasiexa. IlobyayviiTe AONOMIMKHHUH NDPAMOKVTHHII TPHKYT-

aux AMH, yreopennii eucorow AH i megianow AM, a norim
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BIANOBIA * 3aspaxus NigsnweHoi cnagHocTi » §29

Bi3bMIiTBH 10 VBarm, mo medtp O onMcaHOro KOJa PO3TAIIOBAHHH
Ha 3agauiil sigcrani R sig Toukn A Ta Ha cepeJMHHOMY HNepHeH-
muEyaApi o cropoEa BC (Tobro ma npamiit MO, nepneHIHKY-
napuiin go MH ).

12. Brasiexa. IlobyayiiTe sagannit kyr AMB i BigknaniTe Ha ofgHii

HOro cTopoHi 3agany megiany MA, a morim BHKOpHCTAHTE BKAa-
3iBky go sasganHa Ne 11 cTOCOBHO HeHTpa ONMCAHOIO KOJA.

Po3ain 8. CTATUCTUYHI UMOBIPHOCTI

§ 29. CtaTUCTUYHE JOCNiAMEHHA Ta MOro eTanu
TpeHaxepHWIA 3an

[
r e
9.

L I®

12.

13.
15.
19.
25.
29.
33.

a, r, 0, 8. 2.8 0,8, 3. 6.4, 21. 5. 6. 6. 4.
a) 7;6) 2; B) 12; r) 12. B. a) 7; 6) 11; B) 153; r) 154.
a) 6; 6) 29; B) 43; r) 43,14. 10. a) 6; 6) 29; 8) 11; r) 11,72.

Bapianmu 0 1 2 3 4
Hacmomu 6 12 10 5} 1
33 pecnonaentn; Mo=1; cepenne anaueHsHs 1,5.
Bapianmu 1 2 3 4
Hacmomu ] 8 11 6

30 pecnongenris; poamax 3; cepenne 3Hauenns 2,6.

Me=12; cepenniit Bik 11,5. 14. Mo=1; Me=1.

Ia Monwmi; 15 % Itanis ra Icnania. 16. Mopoauro; 49; ¢ppyrTn.
a) 26; 6) 3; B) 3,23. 20. a) 26; 6) 9; B) 8,96. 21. 9,3. 22. 24,2 °C.
130, 125, 119. 26. 160; 137,5; 144. 27. 3,11; 2. 28. 1,42; 4; 22.
1) 20; 2) 28; 3) 22. 30. 1) 20; 2) 14;-3) 21. 31. 13. 32. 34 i 17.
36inemmuanca #a 20. 34. 36inemuanca B 3 pasn.

MosTopenHa Ta NIAroTOBKa A0 BMBYEHHA HOBOro matepiany

1.
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a) 0,88; 6) 4,75. 2. 140. 4. -;: 5. a) CAJIO; 6) COH.



§30. CraTMcTUYHKMKA Nigxig A0 ob6YUCNeHHs
WMOBIpHOCTEN nopin
TpeHaxkepHui 3an
ST i 11 2

1. 0; semoxamuea. 2. 1; gocropipua. 3. —. 4. —.
20° 15

9. a) Bunagkosa; 6) HeMox.JIHMBA; B) JOCTOBipHA.

10. a) Jdocroepipra; 0) BHDAJKOBA; B) HEMOJKJIHBA.

11. Tak. 12. Hi. 13. i 14. i 1!':.i 16. E
20 20 7 28

19. T'ep6, repb; umcmo, uncno; repb, Umca0; gucao, repb.

20. Yopuuil, wopuuii; yopauii, 4epBOHMIH; YepBOHMIL, YOpPHMIL; uep-
BOHHH, YepBOHHH.

21. l 22. l 23. 1-. 24, E 25..80. 26. 21. 27. 27. 28. l
4 2 5o 5 40 4

29. % 30. ¥ Terankn, y Hel imoBipHicTs BHrpaTn Oinbima.

31. 0,75. 32. 0,25. 33. 10. 34. 8.
35. Onexcanapa. 36. Ilerpa ta Oxkcany.
MosTopeHHA Ta NIAroTOBKa A0 BMBYEHHA HOBOro matepiany

1. 20. 3. 11. 4. ZA=80°, Z/B=25°, 2C="T5".

foTyeMocA 40 KOHTPONbHOI poboTu go po3ainy 8
1) B; 2) A; 3) B; 4) B; 5) I'; 6) 11; 7) 1100; 8) 0,125; 9) 0,52;
11) a) Mo=3, 6) Me=3, B) R=6, r) x=3,4; 13) a) Mo=9,
6) x=17,5, B) Me=T7,5; 14) Jimurpur; vy Hsoro dinema signocHa
YACTOTA BIAYYAHHSA.
3aBgaHHA NigBULEHOT CKNagHOoCTI
1. 1) 0,6; 2) 0,4; 3) 0,16. 2. 1) 0,5; 2) 0,25; 3) 0,4375.
3. 0,625. 4. 0,375.

5. 1) ; 2) 6immaero 200 ocib. Brasisxa. Bpaxysaru, mo 29 mio-

1461°

Toro GyBae TinbKH y BHCOKOCHOMY pomi, Tobro 1 pas ma wotnpn
POKH, 3 AKHX TPH pPOKH 3BHYAaliHi, a OMH — BHCOKOCHHII.




BIANOBIA * 3aspaxus nigsnuenoi cknagHocti » §31

18.

19.
23.
25.
29.
31.
33.
34.

PN

A1) IIf; 2) 6anasrko 2000 pubusn.

1) 0: 2) % 8. 1) 1: 2) 0,25.

. 1) 0,008; 2) 0,096; 3) 0,384. Brasisxa. Kybugn 3 TpromMa mo-

thapbopanumu rpanamu — Kytoei — ix 8; riaexkm 3 geoma — Ha
pebpax — ix 8 Ha KoKHOMY pebpi {] E-Bzgﬁ}; TITBKH 3 OJHI-
€0 — 64 ma xoxuin rpani (664 =384).

Po3gin 9. PO3rOPTKW MHOTOIr’PAHHWKIB

§ 31. Po3ropTKM NPAMOKYTHOro napaneneninega, kyba,

NPpaBuNbHUX TPUKYTHOI Ta YOTUPMUKYTHOI nipamig,.
BMroTOBNEeHHA Mogenen

TpeHamepHWiA 3an

& sepmuH, 12 pebep, 6 rpanei. 4. 5 pepmuH, 8 pebep, 5 rpaHei.
YorupukyrHa nipamiga. 6. Ky0G.

Kyo; 8 cM’; 24 em”. 8. IMapaneneninesn; 6 em’; 22 em”.

r. 10. 6. 15. 340 cv®. 16. 324 cm®.

I3 npamokyTHHKIR; 6; npaMOoKyTHHK 3i cTopoHamHu 6 cm i 8 cm,
48 cm®,

I3 npamokyTHEKIBE 1 KBagpartie; 4 NpAMOKYTHHKH, 2 KBaJpaTH;
KBajpar 31 cTopoHOWO 3 cM, 9 cwm”.

YV ¢opmi ky6a; ma 3000 cm®. 20. Hi; 500 em®.

1350 cm*; 90 cm. 24, 184 r.

SMeHmIMTLCA BABiui. 26. IMeHIIHTHCA BTPHYI.

a) 1; 6) 5. 30. a) 3; 6) 4.

Hi; cyma moexuu ycix pebep mopiuioe 120 cm.

4 pepuinan; 6 pebep; 4 rpani.

Haifikopormmii muax — 3a namasow C,.MA, ne M — cepeauna
pebpa BC. Brasiexa. Jlna obrpyHTYBAHHA BHKOPHCTAHTE pPO3-
roprey Kyba.



1

BIANOBIAl * §31 * loTyemocs Ao KOKTPONLHOI poboTk o po3giny 9...

NoBTOpeHHA Ta NiAroToBKa A0 BMBYEHHA HOBOTO MaTepiany
.'a) ~1; 6) -1i1; B)0; r) 5. 2. a) T; 6) 2. 3. 1 kr abayxk —

40 rpr; 1 kr coee — 60 rpH. 4. 85°. 5. a) 0,25 %; 6) 2 % ; B) 95 %.

1)

MoTyeEMOCA 00 KOHTpONbHOI poboTu go po3giny 9
I'; 2) A; 3) B; 4) [I; 53) 58,8; 6) 10; 7) 2 npaMokyTHHKH 3i cTO-

ponamua 6 cm 1 8 cm, 2 mpAMOKYTHHKH 31 croponamu 6 cm i 9 om,
2 NpAMOKYTHHKH 31 cropoHamu 8 cM i 9 cwm.

1

- o o

o -

10.

11.
12.
13,

14.
13.

3asaaHHA NIABULLEHO! CKNaaHOCTI

A3 EiK;DiaB: NiaS8.2.TiaM;:0OiaR: KiaAiE.

SABAAHHA ONTATIOBTOPEHHA TA CUCTEMATU3ALIIT
KYPCY 7T K/NTACY

. a) 27; 6) —-18; 8) —-1,3; ) —8. 2. 23x; a: 46; 6) 34,5.

a) 32; 6) 81; 8) 1; r) 16; x) 0,001. 4. 2,061-10° wm.

a) 15a, crenins 1; 6) x°.b, crenins 3; 8) 4-m®-b7; crenins 13;
r) 24-n°, crenins 9.

a) 64a®; 6) ¢%d® ; B) 81p"%x%,

a) 18b-5; 6) 4x2+2x-6; 8) T.1y2-3y-21; r) -3a® +4a.

10a +15b. Tak; nonisoM mepmoro creneHs.

a) a(Ta-2); 6) 5b(b+2); 8) 3b(2a-¢); r) 2ﬂ2(2c2~——7).

a) ab-3b+5a-15; 6) 30x-7-8x%; B) 15a+12ac+35+28¢c;
r) 20+6d-2d°.

a) (5-a)(5+a); 6) (c-T)(e+T); B) {I+y}2; r) (3-b)°.

a) 4—x%: 6) 9+6a+a’; B) k2 -n?% 1) n2+lﬂnp+25p2.

K(-3;5), L(-2;-5), M(6;0), N(0;-6), P(3;7), Q(5-3),
G[ﬂ;ﬂ). a) P;:0)@; B L; ) K; n) M, O; e) N, O.

a) Hemae; 6) C; B) B; r) A; 1) D; e) E.

a) D(y): 0; 2; 4; 6; 8; 10; 6) E(y): 1; 2; 4; 6; 7; 9; B) f(2)=T;
r) f(8)=4; 1) y=9, akmo x=4.
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BIANOBIAl » 3aspanHa ANA NOBTOPEHHA Ta CHCTEMATHIALI...

16.
20.
21.

22,
26.

27.
28.
31.
33.
34,
36.
38.
40.
41.

42.
43.

a4,
a7.
4s.

37.
60.

64.

66.

67.

68.
69.

298

a) a=b+3; 6) p=2x; B) s=vt. 18. I'. 19. a; 6; B.

a) x=-95; 6) x=-4; B) x=27.

a) x;=3, x=-7;06) x;,=0, x,=8; B) y; =-4, Yy, =-7.
60x=300; x=5. 23. a) Taxk; 6) mi. 24. 2x+3y=170. 25. Tak.
x+ =800,

x—-y=100.

a) eTeapuHa»; 0) «Mmebiais; B) «ppyKT»; I') «KaHIITOBADH .

B) s«100po#»; e) «BiuHicThs. 29. 6, r. 30. a, B.

a) bBeaniu; 0) oguy; B) moaHoi; 1) ogay. 32. 12 cM.

a) Tynwuii; 6) rocrpuii; B) posaropayTHH; ) NIpAMHH.

Tar; Tax. 35. Z1=14H°, £2=385°, Z3=145°, 24 =35°

a) AB; 6) AC; B) BC; sigpiaka AB. 37. 6, B, T.

a) 3; 6) 2; 8) 1, 39. AABD=-ACBD, AKLM=AMNK.

LN =060°, AC=5 cm, NK=4 cwm.

MNABD=ACBD, AKLN=/AMNL.,

NABC, AKLN, AMLN, AOPR, AOSR.

a) BayTpimnal ogrocToporHi; 0) BiAnmoBigHI; B) BHYTpImIHI pidHO-
CTOPOHHI,

a) Tax, 6) Tax. 45. a) Hi; 6) Tak; B) Tar. 46. 40°,

a) 3a rinoTeHy30l0 TA rocTpHM KyToM; 0) 3a ABOMAa KaTeTaMH.
15 m. 50. 160°. 52. AB=AC+CB. 53.T. 54. A.

a) 6; 6) 44; B) 24. 58. a) 5; 6) 7; B) 8. 59. 1; mocrosipHa.

%. 62. Ky6. 63. 26x+12y; 1002 rps.

a) 20; 6) —45; B) 0,012; r) %

a) (-2,5)°>0; 6) (-3,5)°<0; ®) (L5)'>1; r) (0,4) <1;
1 (1L,2)° <(1,2)%; e) (-0,3)" <(-0,3)".

a) 2a'p®, 7 crenins: 6) 0,5x'y®, 7 crenius; B) ga
MN1Hb.

a) -6x%y": 6) —6a’p*; B) 8x% ; r) 81la'p® .

a)bab® -2, —ab® +2b% —4; 6) 8xy® +4x%y+Tx, —6xy® +2x%y - 3x;
B) 2ab-2a+6, —-8ab+6a-8: r) 2y?: 2x%+2xy.

2p? 2. b6 cre-



70.
71

72.
73.

74.
75.

76.
80.
83.
85.
87.
89.
91.
92.
95.
97.
98.

104.
108.
111.
114.
120.

122,
124,

129,

131.
133.
134.

BIANOBIAI = 3agaaxsds ANR NOBTOPEHHA TA CHCTEMATHIALIL..

4,5x +3,5y, Tak, noauHoM 1 cremens, 12,5 ra.
a) 14,6a” -8a®; 6) 3b%c +7,5bc%; B) 10y° +14y* -12y; 1) 5x” - 36.

a) 5.1:3{2.1:-3}; 6) Eyz[l—ﬁx); 8)(a-b)(6+5c); r) (m+aj(3n2+4].
a) 4a®-9: 6) 9x% +24xy +16y% 8) 25¢% —30cd +9d>.
a) (11y-13x)(11y+13x); 6) (2a-1)%; 8) (3x+5y)°.

A(-2;1,5), I ueeprs; B(-1,5;0), sice aGeuuc; C(0;0,5), Bics
opaunar; D(2,5;0,5), I useprs; E(1,5;-1,5), IV useprs.

a) Touxa M; 6) Trouxka K. 77. B. 79. (—E;—E}.

y=300x+50; rax. 81. a) -10; 6) —4. 82. 200 rp=.
a)8i-8;6)01i3.84, 21-3.

Hanpuraaa: (1;1), (5 0). 86. Hanpuxaan: 2x-y=0.

a) {2;{]}; 6) (4;—1}. 88. 14; 4.

«fcrpaenii»; ne me xkoumip. 90. Hanpuxnaa: sogiBenbs, smjactas.
Xubue; «Yucno 12 me ginurTecag HAMLIO Ha S,

Iectuane — 6, xubHL — a, 6, 2. 93. Hi. 94. 4,5 cm, 7,5 cMm.

16°. 96. 50° i 40°.

112°, 68°, 68°, Kyt Mmixx npamumna a i b gopisrioe 68°.

11 em. 99. 18 em. 100. 3 cm. 102. 30 em. 103. 65°, 90°, 25°,
105°. 105. Hi. 106. 65°, 45°, 70°. 107. 150°.

75°, 60°, 45°. 109. 54°, 36°. 110. a) 40 cm; 6) 20 cMm; B) 41 cwm.
a) Hi; 6) rax; B) mi; r) rak. 112. 105,12 m. 113. B.

a) 63°; 6) 32°. 115. 2 cm. 116. B. 119. a) 10; 6) 2,2; B) 1.

a) 30; 6) cexuia dyrdoay; B) v 2 pasn. 121. 1-B, 2-B, 3-A.
a) 0,25; 6) 0,5 ; B) 0,375. 123. 4a+4b, abo 4{ﬂ+b); 32 oM.

60. 125. a) "%‘ 5) —%. 127. a) 0,25; 6) 8. 128. 1,393-10° m.

a) -72m" p''; 6) 4x%y®. 130. a) 3c%d*; 6) —%d“‘.
Cyma: a®-a®+3a; piaHHILA: —a® +5a° +3a-24.
a) 6x°+x-2;6) -y*+3y°-y-2.

a) (2k* +3)(2k-1); 6) (3¢c%d*-2¢)(c +2d%).



BIANOBIAl » 3aspanHa ANA NOBTOPEHHA Ta CHCTEMATHIALI...

135

136.

137.
138.

139,

140.
141.
142.
144.

146.

148.
150.
152.

155.
159.
161.
162,
165.
169.
171.
178.
182.
183.
184.
188.

191.
193.

300

" a) 18t2 —12xt: 6) -%hﬂ +8h+4.

a) ﬂb(dﬂz —Qba)(4a2+9b3]; 6) 2:(:—2}2.

a) Touka C; 0) Toura A.

Koopaunatn sepmmn: (-4;2), (3;2), (3;4), (5:;4), (5;-4),
(3;-4), (3;-2), (~4;-2); nnoma 44 cm”; mepumerp 30 cm.
a)-21i3; 6) mi; 8) -4, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6; r) nain-
MeHIme —2, Haubiapme 3.

y=45x+5; D(y) i E(y) — moparni umucna.

a) Tar; Touka nmepeTHHY [1;2}; 6) Tax, rpadiry pyvERI] f{x].
1-B, 2-B, 3—A. 143, a) Tak, x=1,4; 6) Tak, x=1.

500 rpu. 145. a) x; =0, x;=2, x3=-2; 0) x=-1.

a) x; =13, x;=4,5; 0) x,=-1, x,=3. 147. m=2,25, pzlé.

50x +40y =350. 149. a) (3;1); 6) (2;-3).

IInpuraa 12 M, goexuaa 20 M.

a) «Jlireparvpunii TBip», «poMan», «THrponosus»; 6) «HebecHe
Tinos, ennaseras, «l0miTeps.

AC=16 eMm; BC=20 em. 156. 20. 157. 35°. 158. 140° i 40°.
125°. 160. Tak, €; nmpami a i c.

AB=14 em; BC =21 em; AC =28 cwm.

20 cm; 16 cm; 14 cm. 164. CD=10 ecMm; ZABC=115°.
KL=LM =30 cv; KM =20 cm. 168. 80°; 100°.

40°; 70°; 70°. 170. £ZA=60°;, /B=40°; ZC =80°.

37,6° 1 52,56°. 172. 68°. 174. 28,0 m. 175. 145°. 177. 10 cm.
18 cm. 181. a) 30; 6) 2,7; B) 2.

Cepenne apuidpmernune 8,4; megiana 9.

a)5 %;6) 15 %; B) 45 %; r) 35 %.

15. 185. Ha 50 %. 186. 20 pynaonis. 187.a) 1; 6) 0,3.
P=2(x+2y+z+2t); S=x(2y+z). 189. 28. 190. Ilepumnii.
V=a-2b% S=6a% 192. 5,9:-10* kr; 7,3-10*2 xr; 1,2 %.

a) -162 xMy1%21; 6) 1,6a'°p**c°. 194. a) 343; 6) 11205%.



195.
196.

199.
200.

201.
203.
204,
206.
210.
213.

214,

217.
218.

220.
221.
222,

223.
227,
233,

236.
245.

247,

BIANOBIAI = 3agaaxsds ANR NOBTOPEHHA TA CHCTEMATHIALIL..

Haiibinbme anauennsa gopisHioe —2; nocsraerses, axkmo a=0.
Hajimenme apadyeHHA JOpiBHIOE —4; HocATAEThCA, AKMO a=0.
1

a+l; E

a) (.-::2 +b2){ﬂ +b): 6) (:czy +1]{.r+ y). Brasiexa. 3rpynyiite nep-
HH 1 TPeTiit 4ieHH, APYTHH 1 YeTBEPTHH 4YJIEHH.

12a® +9b*. 202. 9.

a) (2x+1+3y)(2x+1-3y); 6) (a-2b)(2+a-2b).

D[—ﬁ;—3}; P=30 cm: S=56 cm”. 205, 1) 2; 3; 4; 5; 2) -1; 0; 1.
1) 11; 2) 4. 207. (-3;0), (0;-6). 208. (-2;18). 209. 7.

-1; 1; 4. 211. 200 kr. 212, y=x+T.

pajgikom pieEasEA € Qirypa, AKa CKJIAJAETHCH 3 JABOX NpH-
Mux: x—-2y-4=01 x+2y-4=0.

(3;1). 215. a=-3, b=5. 216. 200 7, 260 .

[TepeTuny BiANOBiJaE NOHATTA «HATYPATbLHE YnCI0, KpaTHe 12»,
Hanpuknan: A — pispasaa, B — piBHAHHA 3 0fHiE 3MiH-
How, C — miniline piBHAHHA 3 oAHiew aminHo, D — piBRAH-
HA 3 JBOMA 3MIHHHMH,

Brasiexa. IlogajiTe saganuii BHpas v BHTIAAIL {.'4:—5)2 +1.

0,5 em.

4,3 em; 0,9 em; 1,9 em; 1,5 em. Brasiexa. Ilocnigorro Bigraa-
nafTe 3ajaHi Bipi3KH TA BPAaXOBYVHTE BCl MOMK/JIHBI BApPiaHTH
BIAKMAAAHHA KOMHON HACTVIIHOrO BiApi3Ka.

20°; 60°; 160°; 120°. 224. 20° a6o 60°. 226. 40°; 40°; 140°; 140°.
6.

Hea poas’saaku: 4 kyte no 78° i 4 kyru no 102° afo 4 xyrn no
94° i 4 xyru mo 126°.

Hi. 239. 80°. 240. 20 cm; 20 cm. 241. 8 cm. 242, 24 cm.

1) 44; 2) 34; 3) 44. 246. Yopunx Kyasoxk — 20, wepsorux — 10.
1) 86a cm; 2) 30a® cm® . 248, 3.
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MATEMATUKA

(iHTerpoBaHui Kypc)

7 Knac YACTUHA 2

Migpy4YHUK HanWcaHWi B iHHoBaWiiHOMY CTUNI Ta MICTWTE TaKi
MaTepianu:

« [lianoruk MK yYHAMK Ta BYMTENAMK ONA MOTUBauil
HAaBYanNkLHO! QIANBHOCTI

* Bignoeigb Ha 3anuTaMHA «HaBIlWO MK Ue BUBYEEMO?»
ANA KOXHOro naparpaga

* JanuTaHHA ONA camonepesipki 3aCBOEHHA TEOPETHYHMX
3HaHb

* 3aB0aHHA pizHUX piedie ANA GOPMYBaHHA NPAKTUYHMX HABUYOK
i3 MareMaTukKu

= 3ag[laHHA ANA NOBTOPEHHA Ta NIArOTOBKW A0 BUBYEHHA HOBOMO
Marepiany

* 3aBAaHHA NIGBUWEHOI CKNAgHOCTI

* Jloriyxi Gnok-cxemu «fonoeHe B po3dini» ANR y3aransHeHHRA
Ta cMCTEMaTW3alll BMBYEHOID MaTteplany

» allikaBMHKM» — MaTepian Woao ICTopil BUHMKHEHHA
MaTemMaTUYHMX 3HaHb | IX 3aCTOCYBaHHA

* BiooMoCTi NP0 AOCAMHEHHA YKPaIHCLKMX MaTemMaTHKIB

i X BHECOK Y HayKy
EneKTpoHHWA 4OAAaTOK [0 NiAPYYHHMKA MICTUTb:

* OHNaAH-TECTYBaHHA 332 KOXHOK TEMOK 3 aBTOMATHUYHOK
nepesipkoi0 pesyneTarty

* ABTOpCEKI Bigeo, Wo ONOBHKKCTE | NOrMUBNTe HaBYaNbHWA
Marepian, CNpUAKOTE MOTo KpawoMmy YCBIAOMNEHHID
Ta PO3WWPHOOTE MaTeMaTUYHUA KpYTo3ip.



