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IHlanosni 60cbMuKaacCHUYI
ma socvmuraacnuxu!

IIpomopAayeMo BHBYATH KYPC MATEMATHKH, AKHH MICTHTHME JBl CKJa-
JOBl 4YACTHHH — afzedpy 1 zeomempirn. [JlonoMoxe BaM vV ILEOMY HABYAILHHH

nocilOHHK, AKWH BH TPHMAETE B PVEKAaX.
Y HaBYAJNBHOMY NOcIDHHKY BHKOPHCTAHO TAKI VMOBHI MO3HAYEHHA:

.f - npurajaii (parime suBueHe);
'Il — 3BEepHH ocobMHBY VBary;
By

: — 3ANUTAHHA 1 JaBJlaHHA J0O TeOpRpeTHYHOID HH.TE]]&EI..TIF;

1.13 — zapaaHEa Aada KaacHol Ta .15 — aoManmrEsLol poboTH;

O — «xaouoeas 3ajaua (3aaua, BHCHOBKH SKOI BUKOPHCTOBYIOTE A
: pPO3B A3VBAHHA 1HIIHMX 3a1a4);

B ~ pyopura «YKpalHa — e MH»;
a — pyopura <llikasi 3agadl — mMoMIpKYH ogHAYE»;

— pyOpura «AHuTTeRa MATEMATHKAS;
H —~ BOpAaBH /A NiATOTOBKH [0 BHBYEHHSA HOBOL TEMH;

I.O:l = BIIpaBH [UJIA NMOBTODEHHH,

— pyopuka «[onoBHe B TeMmis.

TerkcT, HAAPYKOBAHMH MHPHHM IIpH(QTOM, 3BEPTAE BAINLY VBAry Ha HOBE
NOHATTA abo Take, AKe Tpeba nmpHrajaTH.
¥Yecl BnpaBH po3noiiJieHO BLAMOBILAHO A0 PIBHIE HABYANBHHX JIOCATHEHB

1 BHOKPEMJIEHO TaK.

4 MO3HAYKH NOYHHAKTHCH BIDABH NOYATHKOBOI'O [}iBH.E:
4 MO3HAYKH NOYHHAKTLCH BIPaABH CepelHLOI'O ]JiEH.'FI;
3 NOGHAYKH E NOYHHAKTLECH BIIPpABH AOCTATHLOI'O piBHH;
& MNO3IHAYKH E NOYHHAKTBCH BIIpABH BHCOROI'D PiEHH:

4 MO3GHAYKH E NOYHMHAKTBRCH BITPDABH [[i.,IIBHIII.E'Eﬂi' EHJIH.,.EI;HDET'L

IlepepipuTl cBOI 3HAHHA Ta MOArOTYVBATHCA M0 TeMATHYHOrO OI-
HIOBAHHA MOMHA, BHKOHVIOUH 3aBJaHHA «/JoMawHbol camocmiiinoi pobdo-
mu», AKI DogaHo B TecToBiM cdopMi, Ta «3asdaHiAa 1A NepesGipKlU HAHDLY.
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Ilicna KoHOI TeMH HABEJEHO BIOPABH JJIA 11 NOBTOPEHHA, OCHOBHHH Teope-
THYHHH Mmareplan (pyOopmka «l'orosHe 8 memis»), a B KiHIII HABYAJLHOIO
noclDHNKA — «JaA60dHHA OAA nepesipKku 3HAHL 3G Kypce MamemMamuku
8 kaacy». «3adavi nidsuwieHol ckaadHocmi» OOMNOMOMKYTE MIArNOTYBATHCHA
0 MATEMATHYHOL OJIIMIIIAAH Ta NOTTHONTH 3HAHHA 3 MATEMATHKH.

ABTOp HAMATraBCA NOJATH TEOPETHYHHII MaTepiaj NpocTor, A0CTVIIHOK
MOBOK, NPOLAKCTPYBATH HOro 3HAYHOK KiabKlcTH) npuknagie. llicna sn-
BUEHHA TeOpPeTHYHOr0 MaTepiany B IOKoJl #oro obDoB'A3KOBO noTpibHO
ONPALOBATH BAOMA.

HapuansHuil nocilDHHK MICTHTE BEAHHKY KUIBKICTE Bnpaie. bBiasmicTs
3 HUX BHM pPO3IrNAHeTe HA YVPOKax 1 mij Jac JoMAUIHLOI poboTH, iHIII Bnpa-
BEH PEKOMEHAVETLCHA PO3B HA3ATH CAMOCTIIHO.

Y pyvopuni «Rummesa mamemamurxa» 316paHo 3aaa4i, AK1 YacTo JOBO-
AMTECH POZB'H3VBATH B NOBCHKJAEHHOMY SKHTTI.

IMixkaei parTi 2 icTOpi]l BHHUKHEHHA MATEMATHUYHHUX NOHATEL | CHUMEOJIIR
T POZBUTKY MATEMATHKM HK HAVEM BM 3Halifere B pybpuni «A we paxi-
Uie...».

Baxaemo ycnixis 6 onanysanxi mamemamuxu!

Hlanosni eayumensxy ma svument!

[Iponororarnil HaBYAJBHHH OCIOHMK MICTHTE BeJHKY KLIBKICTE
BNIpaB; BONpaBn OLnsmocTl naparpadie NojJjaHO <13 3amacoMs. Tox obHpanTe
1X 1A BHKOPHCTAHHA HA YPOKaX, (haKyJIRTATHBHHX, IHAHBIAVAJIRHHX, J0-
NATKOBHX 3AHATTAX TA AK JOMAIIH] 3aBJaHHA 3aJIE3HHO BlJl NOCTABJIEHOL
METH, PIBHA OJINOTOBJIEHOCT]I V4HIB / V4YeHHIb, AW(eperniamnli HapuaHHA
TOIIO.

Honarroel BnpaBu B «3a80AHHAX OAA NepesipKi 3HAHbY NPH3HAYEHO
AOA Y4Y4HIB / yueHHIlb, AK]1 BIOPAJIMCA 3 OCHOBHHMH 3aBJAaHHAMH paHIlile
3a IHMKUX. YUn npaBnabHO IX PO3B'ASAHO, VUHTENbL / VUHTENbKA MOMe OILl-
HHUTH OKPEMO.

Brnpaem ans DoBTOpeHHA TEM MOMHA 3aNpPONOHYVEBATH YVUYHAM | yUYeHH-
1AM, HANPHUKJIAJ, [I1J] YaAC y3araJbHHOBAJBLHHMX Vpokie abo nmij gac noerto-
peHHsA 1 cHCTeMaTH3allll HABYAJRHOIO MaTeplajgy B KiHII HaBYAJILHOIO
POEY.

Y pyvopuni «fiummesa mamemamurxka» 316pano sagadi, noB’A3aHl 3 eKo-
HOMIYHOK IPAMOTHICTH 1 NiANPHEMAHMEBICTH), eKOHOMIYHOK Deanexkow, 3/10-
pOBMM cnocobOM EUTTH, MPOMAJAHCLKOK BiAnoriganeHicTi, 8 B pybpuui
«Ilidzomyiimeca do su6YeHHA HO8020 Mamepiany» — 3ajgadi, MO AOIOMO-
HMYThE AKTYANIZYBATH BiANOBIAHI 3HAHHA.

a3adaui nidesuwenol exaradnocemis, Axi poamiineno B kiHnl HapuanbLHO-
ro nocibHMKa, AONOMOKYThE HIANOTYBATH Y4YHIE / yUYeHHIOL J0 pPiZHOMAHIT-
HHUX MATEMATHYHHY 3MANaHb 1 MABHIHUTH IXHIO IKABICTL 0 MATEMATHKH,

«3a80anna OnR nepesipku 3Havb 3a Kype mamemamuxu 8 kaacy», ki
TAKOM¥ PO3MIIEeHO B KiHII HABYAJBHOrO NOCiOHMKA, MOXM(HA 3alpONoOHYEA-
TH YUHAM / VUEHHIIAM AJA NiAMOTOEKH 00 piuyHOl KOHTPOJEHOL poDOTH.




Hlanosnt dopocai!

Axmo Bama AHTHHA NPOOVCTHTE OJHH YH KidbKa VPOKIB vV mIKoJl, IO-
TpiOHO 3aNpONOHVBATH 1H CAMOCTIHHO ONpPANIOBATH MATepla] HIHX VDPOKIB
38 HABYAJNEHHM NocidEmKoM yvaoma. CrodaTKy JHTHHA Ma€ MPOYHTATH TeO-
]]ETH'IE[HH. MaTepiasy, AKHI BHKJAIEHO IPOCTOKO, AOCTYIHOI MOBOIO, IPO-
mmcmunaﬂn 3HAYHOK KiabkicTio npHraaxis. Ilicaa nworo mnorpibsO
poaB’A3aTH BIpaBH, 110 MOCHJILHI, 3 PO3riIAHYTOrO naparpada.

Yoponoe:x Kypcy MATEeMATHKH 8 KJjacy, AKHI ONpanbLOBYE NTUTHHA, BH
MOJeTe [PONOHVBATH 1H AOJATHKOBO PO3B'A3VBATH BAOMA BIOpPABH, IO He
poaraagAdNCcA mifg 4ac ypoky. lle copuaTHMe AKHAHKpAINOMY 3ACBOEHHIO
HaBYAJILHOTO MaTeplany.

Koxua Tema z3aKiHYVEThCA TeMATHYHHM oniHooBaHHAM. Ilepen iforo
OpOBEIeHHAM 3ANPONOHVITE JHTHHI PO3B'AZATH 3aBraHHA «JoMawnvol ca-
Mocmiiinoi pobomii», AKL MOJAHO B TecTOBlH dopMi, Ta «3asdanna OAA ne-
pesipku 3Hanb». lle npomomoske mpHrajzaTH OCHOBHI THIIH BIOPAB Ta AKICHO
OiArOTYBATHCA 0 TEMATHYHOTIO OIIHIOBAHHA.

fAxmo Bama IHTHHA BHABJAE MIABHINEHY IIKABICTH N0 MATEMATHKH Ta
Dasxae moramdOHMTH CcBOl 3HAHHA, 3BEpPHITH VBAry Ha «3adayi nideuiyeHol
ckAadHocmi», AK]I pO3MIIMIEHO B KiHIIl HABYAJILHOIO MociOHWEKA.




MOBTOPHEMO AATEBPY 3A 7 KAAC

JiHIAHI pIBHAHHA 3 OAHIED 3MIHHOK

1. (Veno.) fike 3 piBHAHE € NIHIAHAM PIBHAHHAM 3 OHIEK 3MIHHOHD:

1) 12x=0; 2)dx + 2y =19; D Te=x%
4) 0x = 12; 5}1—T=ﬂ: 6) Ox = 07
x

@ 2. flxe i3 uncen € KopeHem piBHAHHA x° — x = 2x + 4;
1) 0; 2) -1; 3) L;

4) 2; a) 4; 6) —37
3. Hxe iz uncesn € Kopenem pisHaHHA x° — 3x = x + b:
1) 1; 2) 0; 3) -1;
1) 3 5) 5: 6) —2?
4. Poap'amiTe piBHAHHA:
1) 4x = -8; 2)9x - 13 =3x + 5; A T-@Bx+ 2)=5;
1 1

4;—5;;-:—15; 5)8 — 2x = —(dx + 3):  6) 3(x — 3) = 4x + 21.

Poap’sa:xiTe piBHAHHA:

et
¥

1) =ox = -20; 2 Tx=-11=2x+ 1; 3)9-(bx + 1) =10;
4) 2x = —1%: )T —dx=—2x— Tk 6) 9(x — 1) = 8x + 13.

CraaniTs niHiilHe pIBHAHHA, AKe PIBHOCHJILHe PiBHAHHD 9x + 36 = 0.

¥ Bazl TicTeyoK yTpHYl Dlabie, HIX Ha Tapiiaui. CKiIBKH TIiCTE4oK ¥
Baai, AKmMoE ix Tam Ha 12 Binsine, wixx HA Tapiaui?
4. Sa aBa THXXHI MarassH eJEKTPOHIKH nmpojgaie 48 HoyTOVKIB, NpHYOMY

nepmoro TH:HA 0yao npoaaHo Ha 6 HoyTOYKIB Dlabkine, HIXK APYroro.
CrineKkH HOVTOVKIE NPOAAJAH APYVIoro THXHAT

9. 3a 2 roa BenocHnegHCTKa JOJAE TY CAMY BiCTaHbL, INO Il mimoxinx 3a
5 roa. lIIepakicTs nimoxona Ha 9 KM/rol MeHIDA Bi IIBHIKOCTI BeJO-
CHOeIHCTKH. SHAHOITE IMIBHIKICTE KOMHOTO.

10. dmuk 3 abnvkamMu Ha 8 Kr Baxkuuil 3a aAmMAK 31 ciusamu. Axa Maca
KOJKHOTIO SIIHKAa, AKINO MACA JBOX AMMKIB 3 AbAyKaMH TaKa camMa, AK
i Maca TpeOX AmMUKIB ai cauBamMuA?

2x -5 _bx+1

NS

]E 11. Poap’'axkiTh piBHAHHA i Ty +3) -9y — 1) = 24.

‘_\ 3HaiiaiTe anauenud supasy 100x + Sy Ta gisHaliTecHs pik 3acHYBAHHSA
HanjonanwHoro yHieepcutery «Kuepo-MorMiaHCEKA aKageMiss.

£X—1 _shdr. Wy — 2) — 3(y + 5) = 11. 3naii-

12. Poap’axiTe piBHAHHA

3 7
E ATk 3HadYeHHA Bupaay 200x + 1ly Ta gissaiTeca piK NPpUHHHATTA Nep-
mol Konerurynil IInauna Opauka.

6 Q




rnosmopioemo anzebpy 3a 7 Knac

D.
13. Poar’amxiTs pIBHAHHA:
1) |x| - 2 =9; 2)5 - |x|=T; 3) |x -2 =3;
4) |2x - 1| = 0; 5) |5x + 2| = 3; ﬁ}%fr—2\+3=?.

14. OpHa cTOpoHa TPHKYTHHMKA yTpH4Yl MeHIuAa Bij aApyrol 1 Ha 12 cM meB-

114 BijJl TpeTbkol. 3HAWJITL CTOPOHHM TPHUKYTHHUKA, [IEPUMETP AKOIO J0-
piEHNOE 22 cM.

15. B ogppomy Mimky Ha O Kr DopomHa OlasIne, HiX ¥V APYroMy, 1 BABIuI
MeHINe, HizK v Tperbomy. CKIABKM Kinorpamie DOpoIIHA B KOMKHOMY
MIIIKY, AKIIO V TPhOX MimKax pazoMm 66 xr dbopomna?

i-‘H 16. 3a sAKoro saHaYeHHA a4 piBHAHHA ¥ + a =9 1 4x — a = 3x MawTh 011-
HAKOBl KopeH1!

17. 3a sroro sHadYeHHA b pibHARHA x — b =71 5x + b = 4x MAaIOTE OTHAKO-
Bl KopeHi?

Llini Bupazaw
i.‘I-l 18. llogasiTe v BUrIAAl cTeneHA:

1) e3e5; 2) m¥mm!5; 3) p'2 : p3: 4) (x)7.
19, TlopafiTe v BHrAA] CTENeHA:
1) p'p?; 2) L33, 3) 19 : e3; 4) (a®)s.
20. BurkonaiiTe MHOKEHHSA:
Dplx-2; 2 -em—4;  3)xc -3 - d).
21. BuroHaliTe MHOMEHHHA:
1) {8 — ¢); 2) =x(p - 2)\; 3) a(t — b — 9).
22. 3HalaiThH 3HAYEHHA BHpAa3y:
1) (—3)4; 2) (—6)%; 3) 0,1 10% 4) (2,6 — 2,T)".
24, 3naliaiTe 3HAYEHHA BHpasy:
1} 2y 2) (-5)°: 3) 0,2 - 5% 4) (1,5 — 1,8)~.
24. IleperpopiTs BHpas HA MHOT'OWIEH:
1) 4a3(3 — a); 2 Ux—2)—2(x— )
3) (x — 5Xx + 3); 4) =5¢%(8 — ¢ + ¢);
2) 4(2x — 3) — (Bx — 9); 6) (2b — a)a + b).
25. IeperpopiTh HA MHOrQYJeH BHpAaa:
1) 763(b — 3); 2) 4(b — 3) - 2(2b + 1);
3) (m + 2)(m - 4); 4) -2x%(4 - x* + x);
8) 3(2¢c — 6) — (5¢c — 18); 6) (3x + y)x — y).
26. TogajiTe v BHrIAAI MHOrOYJIEHA:
1) (b - 6) 2) (Tx + 2)%; 3) (4da - 1) - 16a?;
4) (p — 3)p + 3): 5) (T + x)Nx — T) 6) (2v - 3)(2y + 3) + 9.
27. llopa#ire v BUrAAAL MHOIOWIEHA:
1) (¢ + 5)%; 2) (8b — 3)?; 3) (4x + 3)* — 9;

4) (c + 2)(c — 2); 5) (m — 99 + m); 6)(5p — 2)5p + 2) — 25p=.
O 7




Mosmopoemo anzebpy 3a 7 Knac

o
28. PosknaniTe HAa MHOHWEN:
1) 4a + 12b; 2) 1oac — 20a; 3) afc — x) + 9¢ — Yx;
4) —Te2 — 21¢%; 5)a®*+ a’— a%; 6) Ha + 5b — ay — yb.
249, PoaxnaniTh HA MHOEHHUEKN:
1) 9x — 18y; 2) 4xm + 6m; 3) m(x — p) + 3x — 3p;
4) —2x3 — 8x": 5) b2 - b° + b3 6) Tc + Th — ex — xn.
‘E J0. 3raiiniTE 3HAYEHHA BHPA3Y, BHKOPHCTOBYIOYH BJACTHBOCTI CTeIle-
HiB:
« 97 . §a 12557 h 9 . 99, E
1) 256 : 2 - B; 2) =1.605" 3) 0,5 - 2% 4) 215"
31, SHAMAITL aHAYEeHHSA BHPA3Y, BHKODHCTORYIOUH BAACTHBOCT] CTelNeHIR:
Mg, 1000107 feds @19
1) 3% : 81 : 27; 2) TRITE 3) 0,25 - 47; 4) T
J2. llepereopiTs HA MHOrO4YNEH CTAHJAPTHOIO BHIVIALY:
1) (x2 — 3x)(x + 1) — x%(x - 2); 2) (2a — 3)° - (4a — 1}a + 3).
34. IlepereopiTh HA MHOrQYNeH CTAHAAPTHONO BHIIALY:
1) m*(m + 3) — (m® + dm)(m - 1); 2) (9x — D(x + 3) - (Bx — 2.
34. Copocritek BHpas (9x — 1)dx + 2) — (6x — TW6x + 7) Ta aHaligiTs iforo
H 3HAYeHHA, AKINO X = —J3, BIATAK JI3HAETeCHA, CKLIBKH paslB 4Y0oJ0BIYA

-

9.

o

a1,

38,

39.

30ipHA YKpalHH i3 mMaxiB cTaBajia NpH3IepPOM KOMAaHJIHOrO 4YeMIIIOHATY
CBITY.
CopocTtits BHpas (4da — 3)da + 3) — (8a — T)N(2a — 1) Ta sHaHAiTE HOrO

1 L ] - - &
JHaA4Y9EHHHA, ARKIIO O = IH, BlATAK Ol3HacTeCHd, CEKLIBERH pPadlB MAK1IHOYA

30ipEa YEKpalHM 13 maxiBp CTABAJA IPHU3EpPOM BCECBITHIX IHAXOBHX
OJIIMITIA,

. FﬂﬂHJIﬂ,ﬂjT]: MHOI'OYJIEH HA MHOAHHEH.

1) 6a? — 2a® — 12a; 2) x> — 3x2 — 2x%2 + 6;
3) -4x? + 20x - 25; 4) 0,36p® — ¢10x!2;
5) 64m3c? + 39 6) c? + 2ed + d? — 25.

PoaknaJiTh MHOro4JIeH HA MHOMKHHKH:
1)8p'—4p*+12p; 2)a®*-2a2-3a*+6; 3)-9m?—6m — 1;

4) 0,49m1 — ti6p2. 5) 125a% — bY: 6) a® — 2ax + x2 — 36.
Poar’ax1Ts pPIBHAHHA:

1) 4x2 — x = O; 2) 25x2 + 10x + 1 = 0; 3)(x— 12 -4=0.
Poap’axiTe piBHAHHA!

1) 2x2 + x = 0: 2) 36x%2 - 12x + 1 = 0; Nix+2P-9=0.

i‘H 40. loeniTs, mo AKIIO 71 — HATYPAJbLHE 9HCJ0, TO 3HAYEHHA BHPA3y

41.

8

(2n — 3)bn — 1) — 2n(dbn — 12) + n € HemapHHMM YHCJIOM.

HoeepitTs, Mo AKINO M — HATYpaJdbHe YHCI0, TO 3HAYEHHSI BHpAa3y
(3m + 2)dm - 1) — 2m(6m — T) + m € DapHHAM YHCJIOM.

Q
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42,
43.

44,

BuronaiiTe mao:xenssa (m* — 2m + 3)(m* + m — 5).
Bigomo, mo 2xy? = 5. 3HaligiTe 3HaAYeHHA BHPAa3y:

1) xy”: 2) 3xy%; 3) —4x%yt; 4) 8x3y"°.
Bigomo, mpo 5ab® = 7. 3uaiizite 3HaUeHHA BHPA3Y:

1) ab?; 2) 4ab?; 3) -25a’b?; 4) 125ah5,

DyHKUIT

45. (¥rno.) HAri 3 nogaEux sanuciB 3a1aw0Th QpyHKOiD? VKaxites ana

HHX He3aJeXHYy SMIHHY (ApryMeHT) Ta 3alesxHY 3MIHHY:

) m=2p—9; 2)4x -9=9-4x; 3)y-= 213;
I_
4) 36 : 9 — 4 = 0; 5) e =n? - nd; 6) 2x -9 = 3.
(Veno.) Un e minifiHOI (DVHRIIIA!
1) y = 2x%; 2)y =2x; Dy=2
1
) y= . S y=2x-3:; 6) y = 2x< - 37
) U e 8 )y )y

@ 47. PyaKnin 3ajgaHo Gopmynow y = 3 — 2x. 3HANIITE:

48.

49.

al.

23.

1) aHavenHa (QVHEKNIII, AKIIO 3HAYCHHA ApPryMeHTY gopiBHIOE —4; 1,5;
2) aHAUeHHA APrYMEeHTY, AKINO 3HAYeHHA (QVHKNIIL JopiBHIOE —T; 2.
DyHKIIND 3ajJaHo hopMynow § = 4x — D. 3HAHAITE!:

1) 3HaveHHA (QVHKILI, AKIIO0 3HAYEHHA APryMeHTY aopisHIOE —1,5; 6;
Z2) 3HAUeHHA APIVMeHTY, AKID 3HaueHHA GVHKII gopisHioe —9; 1.
SHalAITE obsacTe BU3HAYEHHA (DVHEIIL:

3x -6 2 T
1 =dx — O: 2 — : 3) = - 4) y = i
)y =dx Vy=—¢ )V =3 "% £ Sy
. JHaAHmiITE oDNACTE BHAHAYEHHA QVHKII:
2x +4 7 9
1)y=2x + 4; 2) y = 4 3) y= : 4) y = :
)y =" W= N
He pukonyoOun nmobyvaoeu rpadgika, 3HAHAITE HYJIL QVHKII:
X x+9
1) y = Tx; 2) y=2x-9; Hy=—— )y = .
)y )y )y - )y T
. He bOyaywouu rpadika, 3HAHAITE HYJIL (PYHKILL
1) y = —4x: 2) y =T+ 14x; 3};:%; 4}y=1;4*
HobyaviiTe rpadik niviiiHOl QVHEHKIIL:
Hy=x+ 3; 2)y=T - 0,5x;
3) y = —4x; 4) y = 2.
. Iobyayiire rpadik airifHOD PyHKIIIL:
) y=2—2x 2}y=%:c+1; 3) y = 2x; 4) y = —3.
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9.

aT.

—|i-| 29. Ilobyayiire rpadik pyvEKIIL ¥ ={

G0, IlobyayiiTe rpadik QyHKIIL } = {

10

O

Ha wmanwary 1 3zobpaxxeno rpadir ¢yvHEIL, BH3HAYEHOl AJA
-4 = x = 4, 3a rpaikoM 3HANAITh:

1) apagyenHsa y, Akmo x = —3,9; -1; 0,3;

2) anaueHHs x, saxup y = —0,5; 2; 2,5;

3) By (pyHKUII;

4) aHAYEHHA APTYMEHTY, LIA AKHX (DYHKIIIA HADYBae JOJATHHX 3HAYCHE;

5) aHaueHHA ApryMeHTy, AJs AKX QyvHKNia sabyeae Big'eMEHX 3HAa-
YeHbL.

Man. 1 Man. 2

. Ha wmanwary 2 3obpasxeno rpadir ¢yHEII], BH3HAYeHOl [AJH

-3 = x = D. 3a rpapikoM 3HAHIITH:

1) apauenns y, akmo x = -1; -0,5; 2,5;
2) aHaueHHA X, AKOIO I = —3; —2; 1;
3) Hyal pyvHRILI;

4) 3aHAYeHHA ApPryMeHTy, I1JfA AKAX (yHEKOIA HaOvBae JoJaTHHX 3HA-
qeHb;

D) aHaYeHHA APryMeHTY, IJ#A AKHX (GvHKIiA HabOyBae Binx'eMHHX 3HA-
YeHb.

He suronyoun nodygaoeH, 3HalifiTek KOOPAMHATH TOYOK MNEepPeTHHY
3 ocAMH KoopamHaT rpadika pyHKII:

1) y = 0,6x — 4;

2)y =16 — x&,

. He BHKOHYIOUH nNoOVAOBH, 3HAHAITE KOOPAMHATH TOY0K [EepeTHHY

3 OCAMH HOOPAHHAT rpadika pyHKIIL:

1) y =38 - 2x;

2) y = x% + 2x.

-3X, ARIO X = —1,
4 + x, AkmO x > —1.

4x, aRmo x < 1,
J—Xx, AKOI0 x = 1.




rnosmopioemo anzebpy 3a 7 Knac

[}.
CucTtemMm NiHiMHKMX piBHAHB 3 ABOMAa 3MIHHUMM

@ 61. (Veno.) Un mane:xnts rpadiky piBHAHHA X + y = 7 TOYKA:
1) (6; 1) 2) (8; -2); 3) (1; —6); 4) (3; 4)?

X+y=0,
62. (Veno.) YUn e poar’asxkoM cHCeTEMH { " _i: 1 napa 4mce:
1) (4; 3); 2) (3; 2); 3) (4; 1)?
63. IloGvaviiTe rpadik plBHAHHA:
l)x—y=4; 2) 0,0x + y = 1; 3) 3x + Oy = —6; 4) 6y = 18.

G4, Ilobyavitre rpadik pIBHAHHA:
1) x+y=38; 2) x — 0,5y = 2; 3) 4x = 12; 4) 0x + 2y = 8.
65. Poap’axits rpadgiuHo cHCcTeMy DIBHAHL:

y=-x, xX+y=4, 2y = —6,
1) 2) 3)
y=6+x; x-2y=1 2x +y=1.
66. Poapr’axites rpagivyHo cHCTEeMY pDIBHAHL:
— I‘ X — — 3, TI — 14,
i’ % 3)
y=4-x; x + 2y = 6; x + 3y =5.
67. Poap’axiTe cnocoboM MiCTAHOBKH CHCTEMY DIBHAHL:
3x =12, x=y-2 3x+y =38,
1) 2) 3)
2x + 38y = 2; dx — 3y = —9; 4x + dy = -T.
65. Poar’s:xkiTh crmocoboM NMiICTAHOBKH CHCTEMY PIBHAHB:
4y = -8, =X+ 3, x—-2y =95,
1) L 2) ’ 3) *
Sx+2y=1; 2 =8y =5 3x + oy = 4.
69. Poap’amxiTe cmocoboM nonaBaHHA CHCTEMY PIBHAHE:
3x+y =2, 2x + dy = 1, 4x -3y =11,
ni,. 7 2) 4 3) '
2x —y =3 2x —4y =-13; Sx+9y =1.
70. Posp’axiTe cnocoboM JolaBAHHA CHCTEMY PIBHAHB:
x+3y =1, dx —-by =11, 4x — 3y =15,
1) i 2) 4 3) ¥
—x + 4y = 6; 4x —oy =13; 8x +5y =19.

71. /lea ammkn 3 DanaHaM® H OAHMH 3 anenscHHaM#H Baxkats 40 Er,
A AWK 3 DaHaHaMH 1 IBA AIHKH 3 anenbcHHaMH — 44 BEr. CKIIBKR
BaHTEL OJJHH ANHK 3 DAHAHAMH 1 CKIIBKH — OJHH ANIHEK 3 ANeIbCH-
HaM#u?

72, 3a 3 pyukn 1 zomuT 3anaatuan 44 rpH, a 3a pyvuky 1 4 30mIHTH -
68 rpa. CKIMBKH KOIITYVE OJIHA PYYKA 1 CKIJIBKHM — OJMH 30mNAT!

i3| 73. He BuKoHEVIOYUH moOyA0BH, 3HAHIITE KOOPAHHATH TOYOK IEPETHHY
3 OCAMH KOODAHHAT rpadika piBHAHHA:

1) 2x — 3y = 24; 2) Ox + 5y = 15; 3) —dx = 12.




Mosmopoemo anzebpy 3a 7 Knac

4.

79.

76.

77.

O

He Buronyioun noOyaoBH, 3HAHAITE KOOPAWHATH TO4YOK NEPETHHY
3 OCAMH KOOpAMHAT rpadika piBHAHHA:

1) 4x + by = 40; 2) 2x + Oy = -16; 3) 3y = 6.
Poar'axiTh cHCTEMY DIBHAHL!

2a+3b=0, 4x -5y =1, 3x +dy =9,
1) 2) 3)

4a — 5b = -22: 3x + 10y = 42; 4x -3y =-17.
Poar’amxiTs cHCTEeMY pPiIBHAHL:

2m-3n =T, 2x - 3y = 6, 4x + Ty = 5,
1) 2) 3)

om + 6n = 4; Bx + 3y = 24, ax — 3y = 18.

YoseH 3a 2 roa pyxy 3a Tedielo i 3 rog pvxy npoTH Teuil gonae 88 K.
3a 4 rog pvxy 3a Tedicld) YOBeH J0JIA€ TAKY CAMY BijcTaHL, mio ii aa
5 rog nporH Tedil. 3HaliniTE BAACHY MBHAKICTE YOBHA I MIBHAKICTH
Teull.

E 78. CrnangiTs piepaaHEA npamoi, rpadik AKol NPOXOAHTEL Yepes TOUYKH

79.

80.

12

(-1; 11) i (2; B).

I'padix nimifinol dyurnil npoxosurts uyepea rouxu (—3; 2) i (4; 23). 3a-
paiire 10 QyHELIWO DopMYyI0H0.

da 4 pupryal # 3 miuHiAKA zanaataan 195 rpa. Ilicaa Toro ak unp-

KYJb MOAOPOKYAB HA 10 %, a ninifAka nogemesmana #a 20 %, oauH
LUPKYIL 1 OfHA NiHIAKA pasoM CTAJTH KOIITYBATH 23 rpH. dxow Gyaa
MOYATKOBA BAPTICTE IHPKYJAA 1 AKOK — JNiHIAKHT
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TEMA 1
APOBOBI BUPA3MN.

OCHOBHA BJZIACTUBICTb APOBY.
AONABAHHA TA BIAHIMAHHA APOBIB

Yy WK TEMI BU:

Q npuragacTe OCHOBHY BNAcTUBICTL 3BWdaiHoro gpoby,

O DIHAMOMMTECH 3 NOHATTAMMK pauioHanbLHOre BUpasy, palioHansHoro
apoby;

O HaB4YMTECH CKOPOMYBaTH pauioHansHi Apobwn Ta 3BoauTH TX A0 HOBOID
JHaMeHHMKa, onasaTti Ta eigHimaT apobi.

— - e = — I e L
i ey

- S - — i
— s — =

§ 1. PauionanbHi Bupasm.
PauionanbHi gpo6n

1. PauioHaneHi BMpa3un

e I -

= et & & &
}‘ﬁ 3 7 KJacy BH BiXe 3HAETe, IO BHPaidH, HAK1 HE MICTATE OJLJIEHHH Ha

BHpa3 3i aMiHHOIO, HanpHEaanm: dmep; 4c® + 17 (m — n)m* + n');
po _ Pt E s . "
z Yini payioHansHi supasu.

Byak-Akuil ninuili BHpas MOMHA NMOJATH V BHINIAAl MHOTOYJIeHA CTAH-
JAPTHOTO BHTIALY, HANPHKJIAML:

(m = n)(m? + n")=m® + mn® - nm? - n%
_p+d 1 1

k9 =k - —_p-—|
4 ar 4
Ha pigminy Big ninux eupasie, BHpasn
3 x+2 1 19 a-b 1
51‘1"!-——; R, e, —

p’ y-9 5 m?  a® +ab+ b2 (x — yNx2 + 7)

MiCcTATHL AineHHs HA BUpas 3i aminHow. Taki supasu HazusawThL dpobosu-
MU PAUIOHAABHUMU SUPA3IAMLU.

Ilini pamiosaneHi Ta ApoboBl panioHanbHI BHpa3H HA3HBAKTH payio-
HAABHUMU SUupazamii.

Payionansii supasu — e MaTeMATHYHI BHpa3H, AKi micTaTs xil moxa-
BaAHHM, BIAHIMAHEA, MHOMKEHHSA, TiJeHHA Ta MiIHeceHHA O0 CTeneHnd.




TEMA 1

O
2. O6nacTe BU3HAYSHHA BUpA3Y

Hinui paniopansHHA BHpas mMae amicT ANA OVAb-AKHX 3HAYEHH 3MIH-
HHX, OO0 10 HBOI'O BJ'I'EI.II;HTI-, OCKINLKEH nns EHﬂHﬂ,IIHE.E'HHH HOTO 3HAYEHHSHA

Tpeba BHMKOHATH ;r.u nojaBaHHA, BIAHIMAHHA 1| MHOMEHHA Ta JALMEHHA HA
YHCJ0, BIAMIHHE BLJA HYJHA, 1110 3aBHAM MOXJIHBO.

P
Bupas suraagy —, ae P i @ — MHOro4JieHH, HA3HBAIOTH PaljioMaLb-

Q

Hum dpobom.

3

. ﬂ-ﬂl‘ﬂ 3HAYEHHA MOJHA 3HANHTH

Poarnanemo panioHansHHH apibd
xr—d
naa OVIL-AKOro HAYEHHA X, KpIM X = 3, OCKLIBKH 1A X = 4 JHAMEHHHK
5
x—2a
3MICT AJIA BCIX 3HAYEHbL 3MIHHOI X, KpiM x = 3 (abo ana x = 3 BHpas He Mae
3MIicTV).

npoby NOopiBHIOBATHME HVJID. ¥ TAKOMY pasl KaKyTh, IO BHPA3 MAae

JHAYEHHA 3MIHHMX, I8 AKHX BHpPa3 Ma€ 3MICT, HA3HBAKOTE JONYyCmi-
MUMU IHAYEHHAMUE 3MIHHUX Y IH]:IIEHL

Hl SJHAYEHHA VTRBOPHOWOTD obracmb GUIHAYEHHA gupaay, abo obaacmeub
ﬂnnycmuuu:r JHAYCHL MIHHUX Y BH[]HEl

SHANTH JONYCTHM1 3HAYEHHA 3MIHHOL ¥ BHpasl:
. i 5 x+ T 7

G2 E: 2)—— 3 .

9 p+2 x(x —9) ly| -3

Pozs’azanna. 1) Bupaz Mmae amicT ana Oyiab-AKHX 3HAYEHb 3MIHHOL mi.
2) JlonycTuMi 3HAYEHHA 3MIHHOL p — vci yHena, KpiM guciaa -2, oCKLb-
KH [I€ 3HAYEeHHA 3MIHHOI [IepeTBOPIOE 3HAMEHHHUEK Apo0y HA HY.Ib.
3) 3HaMeHHHK ,apnﬁ:.r NepeTBOPIOETECA HA HYJb, AKIIO X = 0 abo x = 9.
Tomy nomycTnmi 3Ha4eHHA 3MIHHOI X — ycl yncaa, Kpim yncen 01 9.
4) HonycTnMl 3HAYeHHA 3MIHHOL i — ycl 4Hcaa, Kpim 3 1 —3.
Cropodero gidnoegidi MO HA 3ANMHCATH TaK:

1) m — Oyap-Aake uncno; 2)p#-2; 3)x=z0;x=29; 4)y=3; y+ 3.

3. YmoBa piBHOCTI gpoby HyMo

Poasrnaremo ymoBy piBHOcTI apody Hymaw. OcELIBEH 9 =0, axmo
& =0, To0
P P =0,
a=ﬂmniﬁrinmm Toxi, koau P =0, a @ = (), Tobro 3a yMOBH Q 0
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Apo6osi Bupasu. OcHoBHA BAGCMUBICMb dpoly. 0daBaHHA Ma BidHIMAHHA dpobis

IIna AKMX 3HAYEHB 3MiIHHOI IOPIBHIOE HVJIO 3HAYEHHA Apoby:
,”I 3 ](u—ﬂ]{u+1} b{b T}
: x+1 a+o b—-7

. Poze'azanna. 1) UYncensHur apoby AoOpiBHKE HYAK, AKIWO X = 3, BOJ-

HOUYAC 3HAMEHHHK HYJNI0 He JopieHoe, ToMy YHCHO 3 € THM 3HAYEHHAM
3MIHHOI, 3a AKOrO el Apid JNOpPIBHIE HYJIN.

2) UYncensHUE Apo0y NOpIBHIOE HYIWO, AKIO a = 2 abo a = 1. [lna xKomx-
HOT'O 13 IMX 3HAYEeHB 3HAMEHHHEK JApody HyJAK He JopiBHIOE. ToMy uHcia
21 -1 e THMH 3HAYEHHAMHA 3MIHHOI, JUIA AKHAX e Api0 JOpPIBHIOE HYJIIO,

3) UncensHnK apody gopiBHIOE HYIW, AKOWO b = 0 abo b = 7. Axmo b = 0,
JHAMEHHHEK Apody HYJIK He JOPIBHIOE, a4 AKIO b = T, 3HAMeHHHE nepe-
TBOPHETHCA HA HYJIL, ToOTO Apid He Mae amicty. OT:ke, aApid nopieBHIOE

Hya10 aume opa b = 0.
Bionoaios: 1) x=3: 2)a=2,a=-1: 3)b=0.

—a Hasusorpeuskui matematuk QiocpadT (Gn. Il cT. 1. e.) pos-

.tf'i- e pm, iute.. MAHYE pauioHansHi apobwn Ta Aail Hag HUMK y CBOTA npaui

' wAprchbMmeTHkar, 30Kpema, Ha CTOpIHKaX WiET KHKKM MOXHa
3YCTPITHM AOBEOeHHA TOTOXHOCTEH

144 el 60xZ% + 2520
30 - - =
x' +900-60x* x°—-30 x9+900-60x°
96 12 B 12x2 + 24

x*+36-12x2 6-x2 x*+36-12x2
AKi 3anUcaHo TOOIWHLOK CUMBONIKOKD.
BUOaTHMA aHrnincLkMA yyeHui Icaak HeloTod (1643-1727) y ceold moHorpadil «YHi-
pepcansHa apudmeruas (1707 p.) oaHadye Apib Tak: «3anuc ofHiel 3 ABOX BENWYMH Nig
IHLLOW, HAXYE SKOT MK HAMK NPOBEAEeHO PUCKY, O3HaYae JacTky abo X BenuuMHy, Wo

BMHWKAE NpW AiNeHHl BepXHbol BENWYHHW Ha HWKHIO», Y UIR poboTi HeloTod poarnagae
He TiNLKW 3Bu4anHi gpobu, a i pauioHanbHI.

*ﬂ' AKi BUpa3sn HaaweawTs UinUMK pauioHansHWUMK Bupasamu, a AKI — gpoboBumK pauio-

:I-I.'J"'—

HanbHUMK BUpasaMu? HaeeniTe NpUknagu Takmx eupasie. O Ak BMpa3an Ha3WBawTk pa-
UioHaneHuMKM Brpazamu? O Lo Take pauioHaneHmi api6? Haeenite npuknagu. © LWo
HA3WBAKTh AONYCTUMUMK 3HaYeHHAMKM 3MiHHOT? © CdopmyniolnTe ymoBy piBHOCTI Apo-

¥

By E HYMI0.

g Posb aximb 3agaqi ma bukonaume bnpadu

1.1. (Veno.) Hk1 3 Bupasie € HIAMMH, a AKL — gpoboBrMu:

15 £ ek B2, B mit BB A
7 a .
1 X+y—a 2
5 s 6 ; T (p— 282+ Tp; 8) a2 + =1
) 55 0L )(p-27+ T Bat >

O 15



TEMA 1

1.2

]

1
=

O
. , m 17 t
Cepex paunioHanbHHX BHpasis a® — ab; ﬁ; —: Ht-1)+ ;;
a
1& - 1:';-- A D 3aHaAMAITL 1 BUNHMINITE Ti, 110 €
S n , IO €
1) minuMu,; 2) apoboEpHMH.
flril 3 gpobie € panloHAJIEHHMH ApoDamM:
a m[n+%] x2 -4x+5 12
1 - 2 : 3 - 4 4)=L.2a
]uﬂ—-'i } pé -2 ] y: -9 }m—ﬂ
1.4. 3raigiTe 3HAYEHHA BHpasy:
3 9 3
1) il s ARmMo a = 1: —2: —3: 2]I+ W . ., AKIO x = 4: —1.
ac x x—2

IlianraiiTeca NOpPI3BHINE BHJATHOIO VEPalHCBKOIO ABIAKOHCTPYKTOpA.
Ilna nporo 3HANAITE 3HAYEHHA BHpA3V 3 HDepimol TabJIHIIl Ta NepeHe-
ciTk JiTepH, IO BIANMOBINAKTE IHM 3HAYEHHAM, V ApPYry TabaHIrio.
KopueTviounch Oyab-AKHMH iH(QOpMaNiiHAMHE IXKepejlaMH, O3HAHOM-
TecAa 3 Dlorpadien NbOro aBlaKOHCTPYHKTOPA.

x 3 [ -1 | o] 2 ] 8 |
1+x |
1-x
JiTepn T B A O | H
1 -2 | -0,6]| -3 -2 -3 0

1.6. Cranagites apib:

1.7.

1.5,

16

1) yHCeTBHHKOM AKOTO € PI3HHILA 3MIHHHX a 1 b, A BHAMeHHHKOM — IX

cyMa;
2) YHCEeNBHHUKOM AKOro € JodVTOK 3MIHHHMX X 1 i, 8 3HAMEHHHKOM —
cyMa IX KBajJparTis.

SHANAITE JONVCTHMI 3HAYMEHHA 3MIiHHOL V BHpaa3si:

3a — 5 b+ 9 t—9
1) m# = 5; 2) - : 3 —— 4 -
} ) a ) 8 ]t+1
x2 +1 2 p+2 3 1 1
5 + : ) — = T) — ; a) — T ;
) x X = }p(p—lll }x*"-'+1 llm im| + 5
SJHAMAITE JONVCTHMI 3HAYEHHA 3MIHHOI ¥V BHpasl:
a-" b-9
1)p+9; 2 - 3) —;
)P }ﬂ‘-+4 ) 4
2
gty g P, g S
x(x + 2) y—-1 y+6 me + 2




ApoBosi Bupasu. OCHOBHA BAGCMUBICMb dpoby. lodasaHHA ma sidHimaHHa dpobis

)=

1.9. 3a f rog apromobins nogonae 240 km. Crnaaites Bupas ana ob4uncies-
HA mBHAKocTl aBroMoblaa (v KM/ron). dHARAITE 3HAYEHHA 1ILOIO BH-
paay, armo t = 3; 4.

110, Yuennna saTpaTina 48 rpH anAa npuadaHHA n pydok. CraangiTs BH-

pas nnA oDYHCJIeHHA HiHH py4YKH (Vv I'pH) TAa 00YHCAITE HOro 3HAYEH-
HA, AKmo n = 8; 10.

@ 1.11. [Ina akoro sHauveHHs aminsol aHavenns apoby = ; < NOpiBHIOE:

1) —2; 2) 9; 3) 0,01; 4) —4,9?
. ; m—1 Z
112, llna akoro aHayeHHA 3MIHHOL aHAYeHHA Apoby T JOPIBHIOE!
1) -8; 2) 0,257
1.13. Ina axoro sHaueHHd X AopiBHIOE HYIW0 Apib:
4x — 8 x(x + 3) (x —1)x +7) 3x -6
1 . 23 L 3} - e el 4 2
} x ) x4 ‘ x+5 ) 8 —-4x
1.14. lIna Axoro sHa4YeHHA I NOPIBHIOE HYJIO Apib:
n—Y . ﬂ{y+Hﬂ mjy+ﬂw—ﬂh 4}y+1?
Sy -7 y' y+4 by + 5
1.15. 3uaiigiTe gonycTuMi 3HAYeHHA aminuol v BHpaai:
a+1 t+ 2 m 2
1 - 2 : 3 : 4 :
}{a—l]{2a+7} ]tz—'i"t }ME—EE ][I—Q}E
.16, 3HAaHOITE JONTYCTHMI 3HAYEHHA 3MIHHOI ¥ BHpaasil:
p—T a+ 2 c a
1 : 2 : 3 ; 4 2
}(anj{dp+1{]'] }ﬁamuﬂ }4-15'2 ][ﬂ+l]2

1.17. CrnagiTs BHpa3a 3i aMiEHOK x, 0 Mae OH amicT Ana OVAL-AKHX 3HA-
YyeHb X, KpiM:
1) x=2;
2)x=11x=—4.
E 1.18. 3uaiigits gonyerumi anaueHHa aMiHHOL vV BHpaai:
37 x am 4k

1) - - - ' 4 .
}ﬂa—m—ﬂu+w' E]hkd* E}I_if }4—M—m
Tt
1.19. 3naiiaire obnacTs BU3HAYEHHA BUPA3Y:
12 m T 2a
L) — — 2 —T 3 ] 4 ' ;
}I[I+2]—4I—B }4~"|m| }1+1 }\ﬂ*"?\-?-
X
1.20. Buznaure anak apoby:
x! m + 1
I}E.HHMUI}H.Q{U: 2) s yAkmo m >0, n < 0;
p -1 la| +1
3) akmo p < 0, n > 0; 1) ,agmo a < 0, ¢ < 0.

nl9 1 o8




TEMA 1

1.21. JloBenitTs, mio aAnA OVAB-AKOr0 3HAYEHHA 3MIHHO] 3HAYEHHA Jpody:

(| 1 s
1) — € NONATHHM; 2) € Bl eMHHUM:
a® + 1 -p? - 2
ot 1 2 _= 2 4 2
3) {Eﬂ +; € HeBil 'eMHHM: 4) {; = € HeJOAATHHM.,

@ Bnpabu gra nobmopenns

1.22. IlepeTBopiTh BHpA3 HA MHOMOWICH:
1) (a2 + 2a — T) — (a2 — 4a — 9); 2) 3x2y(2x — 3y + T);
3) (x — 2x)x + 9); 4) (x* — 5)® + 10x2,

1.23. Poar’axire pieaasra 4x(2x — 7) + 3x(5 — 2x) = 2x2 + 39.

D TMigzomyiimecs qo bubuenHs Hobozo mamepiany

1.24. CropoTtiTe apib:

T 20 12 al ab ol
1) —: 2) —: 3) —: 4) —: a) —: 6) —.
ll1-1’ ) 35 ]15 ) 15 ) 48 ) 85
1.25. 3eegiTs apit:
1) é N0 3HaMeHHHEKAa 24; 2) g 10 3HAMeHHHEKa 28;
3) % no asaMeHHuka 40; 4) g no saHaMeHHEnka 63.
1.26. Ilopaiite y surnaji creneds BUpas:
1) m3mi; 2) pp"; 3) x? : x4
1) @) 50 6) (¢
1.27. Ha sxwnii Bupas Tpeba nomuoxuTn ogsounern 2ah, nob orpamarn:
1) 2a3b: 2) 2aZh*: 3) 4a’b; 4) 16a*bh3?
1.28. PoarnaniTh HA MHOKHHEKH MHOT'OYIEH:
1) ab — b; 2) m” + m*: 3) 8m? — 4mn;
4) 6a3b — 15a°b%; 5) x2 + 6x + 9; 6) c2 —10c + 25;
T) x2 - 25; 8) pt — 49m*=; 9) a® + ab + Ta + Th.

Xummeba mamemamuxa

1.29. Jlikaprka Harana BopncisHa Bele 3710poBHH cnocld XHATTA, TOMY Ha
poboTy i 3 poboTH I3anTHL HAa Benocuneni. Bparni soHa micTaeTbhca 1o
poboTH 3a 15 XB, pyXawuHch 31 mBHAKIcTIO 12 KM/Ton. 3 poboTH mo-
BepraeTbeA 31 mBHAKIcTIO 10 EM/ron. Crinskn uacy BuTpauae Hara-

na BopucieEa Ha maAX 3 poboTH nomomy?

@ Uikabi 3agaui — nomipkyi aguaue

1.30. CkinsKH icHYE JABOIH(pPOBHX HATYVPAJIBHHX 4YHCEJ, AKI JOPIBHIOWOTH

cyMi JoDOVTKY H cyMH cBoix nmudp?
18




ApoBosi Bupasu. OCHOBHA BAGCMUBICMb dpoby. lodasaHHA ma sidHimaHHa dpobis

E_
§ 2. OcHoBHa BnacTMBICTb payioHanbHoro gpoby

. 1. OcHoBHa BNacTHUBICTE pauioHansHoOro apoby

o
’ﬁh OcHOBHA BJACTHBRICTL 3BHUAHHOTO Apo0OY: AKWO YUCCABHUK | SHAMEH-
. Huk dpoby nomumodmumu abo nodiaumu Ha odHe i me came Hamy-
paavHe Yucao, mo odepxumo dpid, wo dopisHiwoe damomy. Ado nuA
OVIb-AKHX HATYPAIBHHX 4YHced d, b 1 ¢ cOpaBIXYVIOThECA PIBHOCTI:

@ ac , ac a

Pl R

— 1 e P

Hoeejgemo, mo ni piBHOCTI € ODPABHJALHHMU He TUIBKH JAJ# HATYPAJL-
HMX 3HAYeHL a, b 1 ¢, a /1 anA OyAb-AKHX IHINWUX 2HAYEHL 3a yMoBM b = 0
ic+0.

JloBegemo criouaTk 0 =
A y, I % B

. O 3
Hexai E =a : b= p. Tonl, 3a o3aHAYEeHHAM 4acTKH, a = bp. IllomHEOo:EREMO

obuaei uacTuHu niei pienoeri Ha ¢, MaTuMemo: ac = (bp)c. Buropucroryio-
YH NepecTABHY 1 CIMONYYHY BAACTHBOCTI MHOXXEHHHA, ojepxuMo: ac = (be)p.
OckinkkHE b#01iec+# 0, Tol be # 0. 3 ocTanELOl piBHOCTI (38 O3HAYEHHAM

ac . Ol ” a B ac p a ac
= p. UCKLIBKH — = —— =DM —=—
b be b be
Ila pieHiCcTE € TOTOMHICTIO, OTHE, MOMEMO NOMIHATH B HIH Niry 1 npa-
BY YACTHHH MICIIHMM:

YACTHKH) MaEeMo:

ac

be

e
e

ac a
Ila ToroxxHuicTe aae aMory saMiHMTH Apid = Ha Apib 57 TOOTO CcKOpPO-

__ ac _ :
mumu api6 — Ha cOiNBEHWE MHOMKHHEK ¢ YHCeILHHKA i aHAMeHHHKA,

be

a@a ac _ac a

BnactusicTk apody, o 3anHCVETHCA PIBHOCTAMH E = b_ i b_ = E,, Ha-
C c

AHBAKOTHL OCHOBHOK eaacmusicmio payioHanbHozo dpody.

Axmo uncenbHMK i 3HAMEHHHK Apo06y mMoMHOMKHTH abo mogiamTH Ha
OJIHH 1 TOH cCAMHH BI/IMIHHHH B HYJH BHpPai, TO OJepxEHMO Apid, mo
NopiBHKE JaHOMY, TOoDTO

ac ac a
— o —=—
b

—

=
b be  be

2. CkopoyeHHA pauioHansHoro gpoby

PoarnaneMo nNpUKJIajgM 3acTOCYBAHHA I[iel BJACTHBOCTL Aas ApoDlE Ha
ix obnacTl JONYVCTHMHX 3HAYEHD.

O 19



TEMA 1

.. 24a*
CroporuTi apid 160"

Poze asanua. llogamMo uMcelbHHK 1 3HAMEHHHMK UbLOr0 gpody vy BHrAAAl
- pobyrrie, mo sicrars ogaakoeuil (cninbauil) maoxauk 8a, i cROpOTHMO
Apib Ha Hell BUpaa:

24a° 8Ba-3a 3a

16a 8a-2 2"

Bidnosios: SEH

c jg X =30
| puknan 2. KOPOTHTH APl 6% + 157"

. Poze’azanna. PoaxkaaseMo HA MHOMKHHKH YHCENLHUE 1 3HAMEHHHE Jpo0y
. Ta CKOPOTHMO JAplDd HAa CHIILHEAA MHOMHHEK YHCEeJIhLHHKA 1 3HAMEeHHHKA:

x? -9y (x —3yNx+37) x -3y
5x + 15y 5(x+37) B -
_Ey

Bidnosids: =

Or:xe, mobd cKopoTHTH Apid, Tpeba:

1) posknacTH HA MHOXHHKH 4YHCeJABHHK i 3HaMeHHHK apody (3a

norpedn);

2) BMKOHATH [JiJIeHHH 4YMCEeJIBHHMKA 1 3HAMEHHHMKA HA IX CHIJOLHHH
MHOMKHHE Ta 3ANHCATH pPe3yJbTAT.

x2 — 2x
2xr — 4

IHOUGELES 3HANTH oDacTh BH3HAYEHHA (PYHKOL i = Ta nobyay-

- BaTH 11 rpadgix.
" Posze’azanna. ObnacTio BH3HAYEeHHA (DYHKII € ycl 4yHeaa, KpIM THX, IO

| MepPeTBOPHTL 3HAMeHHHK 2x — 4 Ha Hyab. Ocrlaskn 2x — 4 = 0 ana
- x = 2, To obnacTio BU3HAYEHHA (QPYVHKIII € ycl yKacaa, KpiM unceaa 2.
Cnpocrrmo apid v dopmyal (pyHKIIL:
x2-2x x(z—2) «x
2x—4 2x-2] 2
X —2x MAE BHIJIAL U = * aa
2x 4 Y70
x

VMOBH ¥ # 2, a 11 rpadikoM € npaMa Yy = E bea

Orxe, pyHKOLIA Y =

TOYKH 3 abcuncoo 2, Tobro Oe3 Toukn (2; 1). Tary
TOYKY HasHBAKTH «BHKOJOTOH» 1 000B'A3KOBO BH-
JVYAKIOTE 11 3 rpatika, 300pakKyviOUH «TOPOMKHBOIO .
3poayMino, mo rpatik miel (pyHKII] He MoXe Mic-

20 O




ApoBosi Bupasu. OCHOBHA BAGCMUBICMb dpoby. lodasaHHA ma sidHimaHHa dpobis

)=

. THTH TOYKY 3 abcumcow 2, ocKLIBKHM 4uciao 2 He HAJeXUTh obiaacTi BH-
' 3Ha4YeHHA (pyHEKIIL.

. i -2
I'padix dyskmii ¥ = -

2x — 4

sodpaxkeHo HA ManwHKY 2.1.

3. 3eegeHHs pauioHansHoro gpofy 40 HOBOro 3IHaMeHHUKa

: a ac
ToromxuicTs b = T Aae 3aMory spoauTH apobm go iHmoro (HOBOro) 3Ha-

MEHHHKA.
am
IHULOELES 3BecTH Apid —— /i no sHamMeHHHKa 12pi.

: Poas’asanna. Ockinsrm 12p* = 4p - 3p?, To, NOMHOEKHBINN YHCEIBHHK
. 1 3aHAMEeHHHK JaHOrD B yMOBi apoby Ha 3p?, onepsxumo apib 3i sHaMeHHH-
- koM 12p*:

bm 5m-3p° 15mp?

4p 4p-3p* 12p% "’
Muoxerk 3p®, Ak i ana asuuaiiEux apobie, HAZUBAIOTE dodamKoOBUM

om
MHOMCHUKOM YHCEJILHHKA 1 3HAMEeHHHKA Opoby H
15mp?
Bidnoaiow: P .
12pt
T
I'Ipul.na,q M 3BecTH ,n;plﬁ no 3HAMeHHHEAa b — a.
. Pozg’asanna. OCKINBKH b - a=-1-(a — b), To, IOMHO¥HBIITH YHCEb-
: ) (i %
* HHK 1 3HaMeHHHK Apody b Ha JONATKOBHH MHOMHHK —1, ofepiuMo
ﬂ_ e

T B T-(—1) N -7
a-b (a-0):-(—1) b-a
OckiIbKHM 3MIHA 3HAKA mepen ApoDOM NPHBOAHTE N0 3MIHM 3HAKA B 4H-

T -7 T
celbHUKY abo 3HAMEeHHHKY, TO = i ;
Y y a—-b b-a b—a

ApiD 31 aHaMeHHHKOM b — a:

(]

Bionosidw: — i
b—a

Axmo aMiHMTH 3HAK Yy YHcenbHHMEY (abo 3HaMeHHHMKY) apolby oaHO-
YaCHO 3i 3naKom nepea apobGom, To ogepmxumo Apil, ToTOXHO piBHMIH
nanomy, TobTO

—{l /3




TEMA 1

O
c—2 2—c
Hanpuxaan = - ;
5 ' 5 5
{ f’" AKMMK pIBHOCTAMMK 3aNUCYIOTL OCHOBHY BnacTusicTe Apoby? CdopmymoiTe W0 anac-
: a dac
': THBICTE. © [loBeniTe TOTOMHICTE — = -EJ— O TMoACHITL, AK CKOPOTUTH pauioHansHWA
'

api6.

g Posb aximo 3agaui ma bukonaime bnpabu
2.1. (VMcno.) EH{lpﬂTiTI: npio:

Tx xy ab bac 10xy
1) ey 3) ——; 4 : 2) —3 6 —,
‘ Ty ] lﬁb xm ) p2 b ) 4ab ) 10my
2.2. Croporits api0:
3 4 b 4 4
Net Bps O W BEh BT
3p ap tx Bxz 4pn
2.3. Croporirs n]:uﬁ.
_942 2 2
lﬁu..':r: 2) a m: 3) 16ax : 1) —8m n;
20am Sap 20xh —2n?
—ap? dabe 26m2n adet
5 ; 6 : (] : 8 :
) ple ) 12ac? ) 39mn* ) —3gh
2.4. Croporitek aApib:
Batl —3 2 _Bpl
N Dt By =L
12ap Tx%y 20xm -3 p?
~kp? dxyz 22x%y t? p®
5 - 6 v— T 8 g
] Pqt l lﬁy*‘"z ] —33#2‘: } Fﬂtﬂ
2.5. llopaiiTe wacTKyY v BEIMMIALL Apody 1 cKOpOTITHE el Apib:
1) 12x%y : (4dxy?); 2) 3asbe : (—18abicl);
3) =10ap® : (-15a°); 4) —14x? : (2x7y).
2.6. dsenite apio:
1) i no saHaMeHEHEKa 20m: 2) e no 3HAMEeHHHEKA a°.
4m a?
2.7. 3eenpitTs Api6:
4
1) — no anamenHuka 15p; 2) = 10 3HAMeHHHUKAa I’
3p y?
2.8. Croporites apib:
= 2
1) mia 2}; 2) 4(x + 2; ;
pla — 2) (x + 2)
3) mn(p + 7) 4 16mi(a + 3)2
m2n(p + 7)%’ 20m*(a + 3)




ApoBosi Bupasu. OCHOBHA BAGCMUBICMb dpoby. lodasaHHA ma sidHimaHHa dpobis

r:,-_
2.9, CropoTiTe api0:
o 2 — 2 3 -
1) x(b + 'i'}; 2) alm 3}3; 3) a“y(x — 2) ; 1 13:5 (y T! *
y(b + 7) (m - 3)} ay(x — 2) 16x2(y — T)°
2.10. PoaxknaniTs HA MHOKHHKH YHCEeJBHHEK 1 3HAMEHHHEK 1 CKOpPOTITH Opid:
4a + 12b 2x — DY amix + 2) ax — da
1 ¢ 2 - 3 : 4 -
) 16ab ) T(x — y) ) x2 4+ 2x ) a
y 2x - 6y a+2b 2x° Iﬂxy
% ye - yr 2 dx — lﬁy 0 a? + 2ab’ x — Dy

2.11. Croporite apib, nDonepeiHLO PpPO3KAABINH  ioro YHCENIBHHK

1 3BHAMPHHHK HA MHOMHHKH:

3a + 15b mimn — m p? —3p
1 : 2 ; 3 :
) 9ab ) 4(n — 1) ) 4k(p - 3)
xy — 2x m 4a —12¢
4 ; 2 ; 6 :
) X ]m2+mr1 }Tﬂ—ﬂlf
2.12. Croporits apid:
1) u{:r—y]: 2) 3a-9b, 3) Tyulfi;
oy — x) 15b — 5a ye —4
mZ -9 2 -1 x2 +10x + 25
4 ———— ) —; 6) .
m<—6m + 9 e —p mx + bm
2.1, Croporith apib:
m(p — 2) 3a +12 x? —4x + 4 me + 4c
1 ' - 2 + B '. 4 .
}E{E-—p} ]EE—IE ) x% -4 }m2+ﬁm+1ﬁ
iE | 2.14. CkopoTits Api6:
men —m 15m?* — 156mn m? + 27
1 : 2 : 3 -
} m2 — m*n } 10n2 — 10nm? ) -3m + 9
4}2{]+1[}ﬂ+5ﬂ2_ 5]3p+pn—3y-yn_ ﬁ}am+ﬂn—bm—bn
a® -8B : Tp—-Tuy ! am —an —bm + bn’
e , . 16p® - 16pg a? - 2a + 4
2.15. CroporiTe npib: 1) IEﬁﬂq - I-EF{EE, 2) S eE
7T+ 7a + Ta? Sm +an—5n —am
3 : 4 - ~
) a® -1 ) a2 —10a + 25
5]

2.16. 3peniTs api6: 1)

4
2) no 3HAMEeHHHEA m® + 2mn + n?;
m + n
3) : 0o 3HAMEHHHEA x° — y*; 4) =
X -y v k1
a
2 0 agHaMeHHUKA b — a: 6
) a_b" ‘ p-2

00 3HAMeHHHEKa a° — ab;

no 3HaMeHHuKa k3 — 1;

1o saHamMeHHHKa 4 — pi.

23



TEMA 1

2.17. 3eeniTs apib:
7

1) 0 3HAMeHHHKa m* + mn;
m+n

1
* =Y

2)

a0 saHamMeHHHEKA x? — 2xy + y¥;

3) 10 3aHAMeHHHEA a — b2:

a+b
c

4) 0 3JHAMEHHHMEKAa 7T — .

{fﬂ }E-{ _1.-12 '_IE

2.18. 3HailifiTE 3HAYEHHA BHPA3Y —

5 niaHalTeCH,
ceHHOMY KOHKypcl «€EepobauenHdAs,

6x2 — 3xy

2.19. Obuncaite aHaueHHA Apoby

‘ \ niznaiTecs,

9(cB )2 ()"

CHIJIBKH pA3IE VKpPalHCLKI BHKOHABII BUrpaBajM B IIi-

Bxy — 4y*’
y HAKoMY cToaiTTi 0Oyao azacHoBaHO MicTo Kawm'a-

, RO ¢ = —3, x = 2025, Ta

AKIo x =-4, y=—%‘ TAa

Henb-Ioginsebknit (XMeasaunsra obi.).

Miemo Kam'aneyb-ITodiavewvrui

2.20. CopocTiTh BHpas:

5 _ B g 7 8 _ .3 5 _ 1
1]-':1 a; E}p,+p_: 3]2-:1 :1= 511“'1!]-::'*
al — a® p® + p' a% — 2a° 12¢% — Beb
2.21. CnopocTiTh BHpa3:
{9 — ¢ a® + a? b - b° 4at - 8a?
1 - 2 : 3 : 4 :
]iﬂ-t"’ 1I..t:’3'+.-:1'3' ].!J“-Eb"' ]12ﬂ3-6ﬂ3
Ei 2.22. CropoTiTh Ipib:
& _ d _ yd - 2
1) (x +2) - (x 3}2: 2) xd -y : 3) (30 — B¢) *
48x xt — gt ob — 15¢




ApoBosi Bupasu. OCHOBHA BAGCMUBICMb dpoby. lodasaHHA ma sidHimaHHa dpobis

G_
2.23. CroporiTe Apib:
m + §)* + (m — 5)° atl - b 6m + 2n
11l='I '}2 { -}; e 3) 7
me + 25 a* + b (12m + 4n)
2.24. 3uaiaiTe obnacTh BHAHAYEHHA (PVHEIL Ta nodyaviiTe 11 rpadik:
x? + 6x x2 —4x + 4
1 = - 2 = ;
'Y = 6%+ 36 & R T
2.25. 3aaiialTe obnacTs BU3HAYeHHA PYHEOIT Ta nobyayiiTe 11 rpadik:
x? —bx x2 +6x+9
1)y = : 2) Yy = :
V=95 5z W= "5 %
Bnpabu gas nobmopenns
2.26. ObuHchiTE 3HAYEHHA BHpPAa3YV:
212 3 ik 125
1) — 2) —: 3) —: 4) —.
) 214 ) 3° } 49 } 5°
2.27. Poap'axiTh cHCTEMY DiBHAHL:
X+ 3y =2 3x + 2y = 2,
1) y 2) ’
3x =2y = 1T7; ix -2y = -22.

2.28. Copoerits BHpa3s:
1) (2x + 3y) — (x + Ty)dx — y); 2) (m + 3)(m2 - 5) — m(m — 4)2

TMigzomyumecs qo bubueHna Hobozo mamepiary

2.29, Ob6umcnire:

1 3 T 8 4 5 3 9
) =H4=s B) == = 3) —— —= §)
- 13 " 13 ETRES ' 17 17

4 1 11 2 3 7 2 1
s -5 1010 P77 [ T}

Kummeba mamemamuka

2.30. Ha 1 ciuna 2016 pory ciabCeKOro HacejleHHA B YEpalHi Oyiao Ha
38,370094 " menme, HIdX MICBKOro. JHANAITE KUIBRICTE MICBKOIO
i1 KLABKICTE ClAbCBKOI0 HACEJNeHHA B YKpalHl craHoM HAa 1 ciudsa
2016 pory, SKUIO 3AralbHA KiNBKICTL HACEIEHHS HA L0 JATY CHJIAJA-
na 42 760 516 ocib.

O Likabi 3agaui — nomipkyi ogHaue

2.31. Karep 3a reuiew piuxku gonae sijcrans Big nyHxry A o nyrery B aa
2 rog, a npoTH Teuil — 3a 3 roj. 4a AKHMNA 4ac Bij OVHKTY A [0 OYHK-
Ty B nponause nair?

O 25




TEMA 1

§ 3. lopasanua Ta BigHIMaHHA apobie
3 OAHAKOBHMMM 3HAMEHHMKAMM

1. JonasaHHa apo6iB 3 OAHAKOBUMKM 3HAMEHHUKAMM

’gi IMob6 popaT apobH 3 OAHAKOBMMH 3HAMEeHHHMKAMH, Tpeba mojaTH IX
YHCceJLHHMKH, 4 3HAMEHHHE 3aMumuTH Toi camuil. Hanpurnan:
3 5 3+5 8 a b a+b

ﬁ+ﬁ_ Tl =ﬁ, aﬁuyunmnmc}mpmynu:;—+;= 5

%

Ila dopMmyna copaBAXVeEThCA ANA OVIb-AKHX ApobiB 3a ymoBH ¢ # 0.

Iloregemo me.

L . b . )
Hexann — = pi1— = q. Toal, 3a ozHaYeHHAM, YacTKn a = cp 1 b = eq. Ma-
c c
emMmo:a+ b=cp+ cq=c(p+ q).
. a+b
Ocrinexkn ¢ # 0, TO, 3a 0O3HAYEHHAM YACTKH, P+ g = , OTIKe,
'

a b a+b
o + pat — ™ .
c c G

Maemo npasuso dodasanna dpobia 3 0OHAKOSUMU FHAMCHHUKAMU.

o6 momaTn apodm 3 OAHAKOBHMH 3HAMeHHHKAMN, Tpeba mozaTH IX
YHCeARHHKH, 4 3JHAMeHHHE JAJHINHTH Oe3 amiH, ToOTO

1
QXD 32+ =05 =L
2x 2x 2x x X

2. BinHiMmaHHa gpobie 3 0OQHAKOBMMMK 3HAMEHHUKaMK
a b a->b

AHANTOriYHO MOMHa JOBECTH TOTOMHICTER ——— = , AKOKW 3anmcy-

R ¢
HThH NPABHIIO BiAHIMAHHA ApoDIE 3 OJHAKOBMMH 3HAMEHHHUKAMM.

Maemo npasuso gidHiManHA dpolis 3 00HAKOBUMU IHAMCHHUKAMU.

Ilo6 BigaaTH ApolH 3 ONHAKOBHMH 3HAMEeHHHEAMHM, Tpeba BN YHCedb-
HHKA 3MEHIIVBAHOIO BiHATH YHCeABHHK Bil €MHHKA, a4 3HAMEeHHHK

gaanmuTH 0e3 amin, TobTO
a b a-5b

C— o— —

c £ C




= ApoBosi Bupasu. OCHOBHA BAGCMUBICMb dpoby. lodasaHHA ma sidHimaHHa dpobis
lﬂ.r—l-:l_ dx 10x -14 - E:r: _Tx-14 T{I—E] x-2
o Tp p p p p

PoarnaseMo mie KibKAa NPHEJIALLB.

3. 3acToCcyBaHHA NpaBun AoAaBaHHA Ta BigHIMaHHA MHOTOUYNeHiB
nig Yac po3B A3yBaHHA BNpae

m 3HailTH cyMy Ta pisEHHIIO ApobiB EZI_;H szyy
. Poaa’asanua. iy oy Srgtany A% =E1
' 2xy 2xy 2xy 2xy  y
EI+F_EI—Q_EI+Q—{2x—y}_2:;*+y—2.r+y 2y 1
2xy 2xy 2xy 2xy E:l:y x
Bidnosidv: — 2 —-1~
H X
mE + Bm (§ 11m — 2
R i

: -3m m2-3m m?-3m
* Poas’aszanHaA.

'.mf+5m_+ 7 1lm-2 m*P+5m+T7-(11m-2)
m?-3m m?-3m m®-3m m® — 3m
_m*+bom+7-11lm+2 m"-6m+9 (m-3) m-3
: — 3m  m2-3m  m(m-23) T m
Bidnoaids: S 3.

m

10x 5]
QITED duntir cywy —o + 7

y—2x 2x-y

. Posé’azanns. Ockinpkn 2x — y = —(y — 2x), To Apyruil JOAaHOK MOMKHA
. NOJATH 3 THM CAMHM ZHAMEHHWHKOM, [0 H V Nepuoro AojaHKa (MH BXe

; 5 D d
PO3rIAJANH TAKY Jil0 HaA c. 21): ox L_'F - - < -HEJ:] = = 5 ..yg;.;‘

10x 517 10x oy 10x — By —5[3;—2::]__5
yExExnyxyExyEx iy — 2x

Tonai

4. NopaHHa apoby y Burnaai cymm abo pisHuULi Kinbkox apobie
a b a+b a b a-—0b
Axmo B TOTORHOCTAX — + — = T™ — — — =
c C ¢ c ¢ ¢
LAMH JiBi Ta Npael 4acTHHH, TO OAEPIKHMO TOTOMHOCTL:
a+b a b a—b a b

=—+— 78 .
C o C c C C

OOMIHATH MiC-
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O

48 JONOMOroN IIHX TOTOXKHOCTEH Apld, YHMcelbHHE AKOro € cymow abo
Pi3HHIEK KLTLKOX BHpPAasiB, MOMHA 3aIIMCATH ¥V BHIAAAL cyMH abo pisHAmi
KINTBKOX Apo0iB.

E.r+5y—ﬂ=:2_.r+5y_ H =2+5_ G

Npuknan 6. ?
Xy Xy Xy xy y x Xy
IHETOEL S 3anucaTH apid v BEHTAAAl cyMH abo pisHMII mijgoro BHpasy
N as +2a-"7T bm + 3n
' i gpoby: 1) - 2) :
: a m+n
. Poas'azanna.
2 o 2
]Jﬂ+317:ﬂ F@_E:E+E_L
i /] il a i
Ell5m+-3n_2m+3m+3n_2m+3{m-uﬂ_ 2m +mm+n]_
m+n m+n m+n m+n m+n
o g BB
m+n m + n
: 7 2m
Bidnoside: 1)a +2 ——; 2)3+ :
il m4+n

H-"'?' CopopmyniodTe npasvno goaaeadHHA aApobie 3 ogHakoBUMKU 3HameHHUKamu. [Joeenite
,f.: woro. O CdpropmynionTe npaeuno sigHimanHa apobie 3 oQHaKOBUMKM 3HAMEHHWKaMM,

g Fosb axims 3aqa4i ma buxonadme bnpatu

3.1. (Veno.) Bukounaiire giso:

a b X y e 3 T b
)= o i 3) —+—; 4) — ——.
S 979 4 '3 b

3.2. 3HaANAITE cyMy abo pisHMILIO:

2x «x Ty 2y a+b a Tz  bx*
1 ke i ) — — —= 3 oy Al 4) - + .
] 5 D ] 3 3 ) X - } y y

3.23. BErRoHaHTe mim:
”3m+2m; EEE—EE

8 8 17 17

. 2 2
et O IS a8
m m n n
@ J.4. llopaiire v Buraanl apody:

fia da X+y x-3y a+4 o-a
1 — — 2 = o 3 - .
]4I 4x ) 8 8 ] 9 9
4]I+Ey+4x+?’y; 5}5m—2_m—1ﬂ; E]‘i’u+13+1?—a.

10 10 Bm 8m ba ba

28 O
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*
4.5. CopocTiTe BHpaas:

ox 3x
1) — +—; 2
}Eﬂ 2a )

a+ 2b - da + 6b
8 g "’
3.6. CopocrtiTe BHpas:
3x — Ty . 15y - 3x
dxy dxy
ba—b* b'+5a
6b° 665
4.7. IlopmaiiTe v BHTAAAL ApoDYy:
dJa—b b+ 3a
ab ab
ob—m* m* +5b
4m3  4md® '

4) 5)

1)

3)

1)

3)

3.8. Ofumcnite 3HaueHHS BHpPAa3y

-~

a= E' Ta AiaHAlTecA, Vv AKOMY Bini maxict Pvenan

[lonmoMapsOB CTAB YeMIIIOHOM cBiTY 3a Bepcieo DIJIE.

4)

a+b a-5b b—-8 183-b
e - 3) ——+ -
12 12 5 5
_ﬂm—E_m-lE_. ﬁ}ﬁx—3+11—1‘
10m 10m 4x dx

3{1—4+4E+5_1—ﬂ
Ba 8a 8a

4a — 3

Om + 2k*  9m — 3k?

ok ok
D —

+ |

Ga tBa bBa

Ta —9 z D+a
4a? da? ’

AKIIO

116-7T T+ b
4.9, ODuMcniTL ZHAYEHHSA BUDASZ - , AKIIO
; R e
5 = —, TA JidHANTEeCA, CKINBKH 30JJOTHX HATOpPOJ BH-
11 Pycaan
dopona Ilapanimniiicexa 36ipua Vkpainu ua irpax  I[lonomapvos
2024 pory.
3.10. Buronaiire aiw:
4 5 36 2
L. 2) —— - L
xr—5 x-95 y+6 y+6
x—3 6 Ta—1 Th -1
3 - - 4 — — »
}xﬂ—ﬂ xt -9 }aﬂ—bi a? —p?
5) 2x+_y +x—4y; E}_F_.lm+5.r.1__m—3n_.
(x-yF (x-y¥ (m+n)* (m+ n)
J.11. CopocriTh BHpaas:
49 me r4+7T 6
L) - ek 3 S} s :
}'i"—m T—-m }:rﬂ—l x2 -1
3) 5.1;—2_ 5__5;—2_ 413.{1—4.{? 2a— b

@-b2  (a-b)P
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3.12. CopocTiTe BHpas:

a 5] m P
1:‘\:,\:—l-l-l—.'.lr: E}{:~E_3—c=
3) 2x i 517 : 1) 10p i om '
X—=y Y= 2p—-m m-—2p
4.1:3. Buronanre fimw: &
c x a
1].-:1—2+2—ﬂ: 2}.1:_—5;_3;—.1:;
3) 2m = 2n : 4) 16x N 4y *
m-—-n n—m 4x -y y—4x
@ 3.14. Bukonaiite giw:
1) mi-m  4-m ; 2) 9¢c 18+ 6¢c
mi+4m+4 m?2+4m+ 4 c2 —Bc 2 -6c
3.15. 3HaligiTe piaEHINO:
1) - a® + 3a _ 3a+9 2) - d3m  m+10
a2 +6a+9 a®+6a+9 m2 —-5m m?—-5m
3.16. JloeniTs TOTOMXRHICTE:

n@—bF (a+by _

s 9y 2 i Y
2ab 2ab ) a2+ a?+b?
3.17. 3uaiifiTe 3HaYeHHA BHpa3y:
m? 25
1 + - = 29;
]Em—lﬂ 10—t T s
2 2
gy XA BN o 2000, s L,
x— 3y 3y — X 3
3.18, O6uncairs:
xe 36
1 + ’ ==}
 e=1E T T
2 25k% —10ck
E}E—Ek_ TR , AR ¢ = 199, k= 0,2.
3.19. llopaiire apid v euraaal cymu abo pizHEMNl nijJoro Bupazy i apobdy:
4 B
”m+3; E}u +Z 5:
m a
x2 4+ 5x -8 da — 4b + 7
- - 4 .
) x+9 ) a—b
4.20. Hopaitre apibd v euraani cymu abo pizauni ninoro eupaay i apody:
e . P
1 { T; 2) m n: - 'T;
a m
2 — B _
E}Q +y+2: ‘Hﬁp 4] 1_
y+1 P—q
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E 3.21. IlopaiiTe BHpa3 y BUrIAAL Kpody:
T-4m  9-5m 12a 3a% +12
1) = ; 2) + ;
(2-m)* (m—-2) (2-a) (a-2)
3) -6n  2(m -3n)

(m-2)n-3) (2-mN3-n)
3.22. CopocTiTh BHPA3:
1) 16 —Ta 13- 6a 15[2m—3]+ bm*
(B3-a) (a-3)* B-m)y  (m-3)*
p:-9q  3(p-3q)
(p-3)Ng-4) (B-pld4-q)

. Bnpabu grs nobmopenns
3.23. llopajiTe BUpas v BHTAAL MHOrO4YJIEHA:
1) (a — 1) a + 3)% 2) (x — 4% (x + 2).

3)

x% +y*-22-2xy
3.24. CropoTiTe Apid —
v ST T Iy

Tigzomyamecs go bubuenna nobozo mamepiay

5] 5 3 1 3 T
3.25. 0Ob 1-+— 2) — — — T L Bu
et LR '12"16 28 16 21
3.26. IlonaiiTe oguounen 15ah” vy surnagi nobyTKy ABOX OJHOYNEHIB, OJHH
3 AKNX JNOpPIBHIOE:

1) 3ab®; 2) —-5a®b’; 3) -bY; 4) 15ab.

Kummeba mamemamuka

3.27. 1) Ha repuropil mrinsHoro noaeip’a pocrte aepeso Oinoil arxanii (pobi-
HifA auuaiina). Yepea 5 roj micnsa DoJaHBY BOJAA N0 11 cToBOYDY migHA-
naca Ha BucoTy 7 M 20 eM. O0umcaiTs IMBHAKICTE NepeMillleHHA BOIH
v cToBDYpl O1L101 agail.

2) IIpakmuyna diaavicms. JliaHaliTecAa 3 piZdHOMAHITHHX IXepel
ingopmanili npo KopHcThk O0inol akanil B MHTTI JIOAHHH TAa roclo-
napcTsi.

@ Uikabi 3aga4i — nomipkyii ogHave
3.28. (Hayionaavna oxixniada Beauwoi Bpumanii, 1968 p.) Hexaii a,, a,, ...,
— uial umena, a by, b,, .., b, — Ti cami uMena B IHIIOMY NOPAJKY.
Hosexits, mo uncmao (@, — & Ma, — by)...(a. — b;) € mapanM.
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§ 4. lopasanHa Ta BigHiMaHHa apobie
3 Pi3HUMKU 3HAMEHHHKAMM

1. HamnpocTiwi npuknagn goaasaHHA Ta BIAHIMAHHA
Opo6ie 3 Pi3HUMK IHAMEHHMKAMM

. Armoo apobu MawTs pi3Hi 3HAMEHHMKH, TO IX, AK 1 aBu4alini apobu,
CIIOYATKY 3BOAATH A0 CHiJIBHOI'O 3HAMEHHUKA, a4 noriM jgogawrs abo
BIIHIMAIOTL 3a NPABMJIOM JojaaBaHHA abo BigHiMaHHA apobie 3 oaHAa-
KOBHMHW S3HAMEHHHMKAMHM.

l-.l
B

a
sl

a ¢
Poarnanemo, Ax gogatu apobn E i E CnouaTky aeegemo ui apobu go

1X cninsHOro 3aHamMeHHHKAa bd. /lna nporo uncelsHMK 1 3HAMEHHHK JApo0y

a . a ad
E NOMHOMHMDO HA HNOIJATHKOBHH MHOMHHEK d: E = E ﬁ. qHCeJIBEHHE 1 JHAa-

c i c b
MEHHHK Jpody 7 NOMHOMHMO HA JOJATKOBHH MHOMXHHE b: — = —. Jlpobn

d db

a. c ) _ N
E 1 E a8eau do cniasvHozo aHameHHuka bd, nicns goro aoagaeEMoO 1X.

o nmocaipoeHiCcTE AlM AAA AoAABAHHA Apo0iB 3 pi3HMMM ZHAMEHHHHKA-
MH MOMHA 3ANHUCATH TaK:

a c_ad cb _ad+be dfa e ad+ be
, 200 CKOpOYeHO: — + — =

b d bd bd  bd b d b
AHanorivHo BHKOHVIOTH 1 BIAHIMAHHA Apo0iB 3 pi3HHMH 3HAMeHHHKAMI:

b d bd

2 b

oy

: ) g T
* Po3g'a3aHHA.

fi m ) 1 i/ o

1) i_l_ 4 3n+=im‘ %) E_ Ezlri ab‘
m n mn a T Ta

Hacro mijg uac JoZaBaHHA TA BIOAHIMAHHA JApo0IB 3 plaHHMH 3HAMEH-
HHUKAMH BJAETLCHA 3HAWTH NpPOCTIMIHI COLNLHHUN 3HAMEeHHHK, HIX J00YTOK

3HAMEHHHEKIB mux apobie. ¥ TakoMmMy pasi KamRyvTe Opo Halnpocmiuwiuil
CHLILHNH 3HAMEHHHK (AHANOrIYHO 10 HAUMEHUW 020 CIIALHOMN 3HAMEHHHKA
nag yucaoBux apobie). ¥aarani v gpobie € Geaniu cnilbHHX 3HAMEHHUKIB.

2. JopasaHHA Ta BigHIMaHHA apobis,
IHAMEHHMKAMM AKMUX € OOHOYNEHM

Poarnanemo npurnan, e aHaMeHHUKH ApodiB — OJHOWIEHH,
32 O
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7 3

+ o
m Burornatn giw iy B
* Poze'azanua. CniisHUM 3HAMEHHHMKOM IIMX .qpu-ﬁm MOXHA BBAXKATH 0]I-
© HouneH 48x3yt, mo e pobyrkoMm anamMeHHHMKIB aApobis, are B ubomy paai
- Bin He Dyje HalinpocTimMUM CHINEHUM 3HAMEHHHKOM,
Cunpobyemo anafiTe Halnpoeriumii coinsauii asamesHux. Ockink-
. KM 3HAMeHHMKH JApolir € ogHOYIEeHAMH, TO i HAHOPOCTIIINM CIHLJILHHAM
- BHAMEHHHUKOM TaKox Oyae oaHounedH. KoedinieHT usoro ojgHouweHa
Mae ginurucsa i Ha 6, i ma 8. HalimeHmuMm TakuMm upcaoM € uuciao 24.
Jo cniakHONO 3HAMEHHMEKA KOMHA 31 aMIHHHX Mae BXOAMTH 3 HaMblLnb-
UM 3 NOKAHHKIB CTeneHd, 3 AKMMH BOHA BXOAHTL N0 3HAMEHHHKIB
apodie. Tak, HaUNpoCTIMIMM CHOLILHHUM 3HAMeHHHKOM Oyie ofHOWIEH
24x%y®. Toal noAaTKOBHM MHOMHHKOM JJiA nepmoro aApoby € Bupas 4y°,
6o 24x°y? = 6x%y - 4y2, a ana apyroro — Bupaa 3x, Go 24x2y? = 8xy® - 3x.
Orxe, MaeMo:

Wiy L3 _4y? T+8x-3 28y +9x
6x’y  Bxy? 24x2y? 24x2y®
28y% + 9x
24x2y3
JBEPHITE VBary, Io vV NOpHKIaAl 2 mag 4ac 3BeJeHHA ApobDiB M0

COLILHOTO 3HAMEHHHKA AONATKOBI MHOMHHEHM 4y° Ta 3x He MICTHIH KO-

HOTO CHIJALHOTO MHOMHHEKA, BIAMIAHOro Bl onueEnIl. lle oznagae, mo Mu
3HAWIILIH caMe HAHNPOCTIIIHHA cOiikHAH 3HAMEHHHE JApoDiB.

Bidnosiods:

3. JopasaHHAa Ta BigHIiMaHHA gpobie,
3HaAMEeHHWKaMM AKMX € MHOTOYTEHMW

TEEEF poarigaHeMo NpueEaan, y AsKoMy 3HAMEHHHKaAMH ,ﬂ,pﬂ'ﬁiﬂ € MHOI'D-
yneHH.

x+4 y+4
m Bukonartn BigniMmannsa e :
Xy —x= Yy —xy

. Posg'azanna. llob auaiiTH cninkHuil 3HaMeHHHE, PO3KIaleM0 3HAMEH-
. HUKH HA MHOHHUKH. Maemo:

xy — x*=x(y — x) ra y* — xy =y(y — x).

Haitnpoerimum cninskHuM aHaMeHHuKom apobie Gyae supas xyly — x).
Toal gogaTKOBHM MHOMHHKOM JJfA nepmoro gpoby € iy, a 4JdA Apyroro —
x. BuxkonaeMo BigniManusa:

x+4 y+4 _Yx+4 y+4 ylx+4)-x(y+4)

xy—x2 yi-xy x(y-x) yly-x)  xyly—x)
= xy + 4y — xy — 4x " 4y — 4x i 4y - x) =i
xy(y - x) xyly —x) xyly—x) xy
4
Bidnosgides: —.
Xy
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4. AnropuTM BMKOHaHHA O04aBaHHA Ta BigHIMaHHA
Apo6ie 3 PI3HUMK IHAMEHHWKaMK

Or:e, mob BukoHATH JoaaBaHHA abo BlAHIMAHHA JApobiB 3 piaHMMH
3HAMEHHWKaMu, Tpeba:

1) poskaacTH HA MHOKHHEH 3HAMEHHHEH IpobiB, AKOI0O He moTpibHO;

2) 3HAHTH CIJLHHH 3HAMEHHHE, DAaKaH0o HAHNNPOCTINIHIL;

3) aEaliiTH MONATKOBI MHOMHHKH i 3BecTH apobdu H0 cHiJsHOr0 3HA-
MEHHHEA;

4) agadTH cymy abo piSHMIK OTPHMAHHX JpobiB;

3) CKOPpOTHTH OTPHMAaHHWE Apid, AKmMO BiH CKOPOTHHH, TAa 3ANHCATH
BIIMOBLIE.

PoarnaseMo 3acTOCYVBAHHA AJNTOPHTMY B TAKOMY NDHKJIAMIL.

2a 6 2a? ‘
IAUTHENE S TlomaTi Bupas - - — Yy BHIAAAL Apody.
. a—-6 a+6 36-a?

. Poae'azanna. 1) PoaknagemMo aHaMeHHHK TPeTHOrO Apod0y HA MHOMMHHKH
. 36 —a*=(6 — alb + a). Ocrinpkn nepwnii Apidb Mae sgaMennnk a — 6, To
. 3BHAMEHHHEK TpeThoro Apody Kpaine nojatH tak: 36 — a® = —(a — 6)a + 6).

2a N 6 ) 2a®
a-6 a+6 (a—6)a+6)

- 2) HafinpocTiniaM cHlIBEHAM 3HAMEHHHKOM TPLOX Apo0iB € BHpa3
(a — 6)a + 6).
3) JomaTkoBMM MHOMHHKOM J0 Neprmoro apody € supas (a + 6), mo apyro-
- o — (a — 6), go Tpetboro — 1. 3anumemo e

a+06/ Eﬂi o — ﬁ 1/ 2,_-12

a-6 a+6 (a—-6)a+6)

4) Maemo nani

2a(a +6)— 6(a —6)—2a® 2a? +12a—6a+36—2a>  6a+36

* Maemo:

(a —6)(a + 6) (a —6)(a + 6) (a—6)a+6)
Gla+6) 6
(a—6)a+6) a—6
KopoTKo po3r ' A3aHHA MOMHA 3ANHCATH TAK!:
2a 6 2g° °+6/2q a-8/§ L/ 2a?

2) CropoTuMo oTpHMaHHi Jpib

-6 0+6 36-a* a6 a6 ([@G-6Na+6)

~ 2a(a+6)—6(a—6)—2a° 2a°*+12a—6a+36-20%  6a+36
- (a —6)a +6) - (a —6)(a + 6) " (a—6)a+6)
~ Ba+6) 6

(a—-6)a+6) a-6

Bidnosidw: 9 ;

a—6
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5. logasaHHa Ta BigHIMaHHA Winoro eMpasy i gpoby
AHAaNOrivHO BHKOHYIOTH [A0JABAHHA TA BIAHIMAHHA IILI0T0 BHpasy 1 apody.

a‘—a
m CopoctnTi BHpas a4 + 1 - 5
a—

. Pose’asanna. 3anmmemo Bupas a + 1 y suraaai apody 31 3HAMEHHH-
- KoM 1 Ta BUKOHAEMO BIAHIMAHHA:

ﬂ+1_ﬂ2—ﬂ=“—'-’*fa+l_.-:12—.-1:{-::—2][:1+1]—{ﬂ2—ﬂ]|=
a-—2 1 a— 2 a—2
_e*+a-2a-2-a*+a _ -2 2 _ 2
K a-2 “a-2 a-2 2-a
Bidnoside: - ’
2-a
ff’ HKUIA 3HAMEHHUK € cninbHUM aAns apobis = i E? O HAK BUKOHATH AONABAHHA Ta BiaHI-

MaHHA apobis 3 piaHMMKU 3HaAMEHHWUKaMK?

g Posb sxims 3agaui ma bukoHaume bnpabu

@ 4.1. (Vero.) 3HafiniTe coibHHH 3HAMEHHHMEK Japobis:

b Y a b L -
) =1 2) —1i= 3)—1— 4) —i—.
)3iE Ll i g
4.2. BurkorauTe mipo: 1) ZI g. 2) E— - %; 3) i - %: 4) % Es g
4 BurkonaiTe mito: 1) — = E E}E S 3}E+E- 4}£—-i
4 B 6 3° b a 5 p
EZZI 4.4. Hu.uaﬁ-re Y BHIIIAAL Apoby:
1 a Tu 2a* ba“® im m
—_—— — 2) — 3) — +—; 4 -~ —
} 5a 2a’ ) 4b 5[1 ) 95 18b ) 12n2  18n°
4.5. Burona#rte xiwo:
3 2 x 3x da Ha 4x® xF
1 + : ) e —— 3 + - L) S —
) 4m bHm ) 6y By ) 9m? 12m? ) 15y 10y
4.6. llepersopiTs Ha aApid BUpas:
2x x-4 dam-2n m-n a+2 d-Ta
1) = : 2 - - 3 —— -
rS " 8 T 5 e - 8
4}2—35;_5—3::; ;L:.'+'i'_3y+4: ﬂ}clavi-b_l_ﬂ—ﬁ.!:-:_
y x dx 15y 2a 3b
4.7, IlopaiiTe v Burnaai apoby:
a a-2 2x —y x-—-yY
1 — 4 ; 2 . - r T R _..;
) 4 3 l 14 7
-6 T-2 2 L)
3) r & y; 1) 6Gm —n - 8n Emi
2 4y am 4n
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4.8.

4.9.

4.10.

4.11.

4.12.

4.13.

4.14.

4.15.

4.16.

36

BuroraiTe aiwo:

1 a-2 2+m m2-5 1 1-3x°
1) — + - 2 - - 3 + :
}ﬂﬂ a ) m# m?3 }EIE' x!
4]-:1—!1_-!:-&: 5}3n+m+n-3m= ﬂ}x—ﬂy_y—ﬂx_
ab b2 mn? m2n xye x2y
CnpocTiTh:
m+2 1 B 3-4nt
1 el 2) —+ ;
) me m }nﬁ n'
X—y N-—x c—2p 2e—-p
Yz : V72 ' gat
x xy ep pc
Buronaiire aii:
1 1 1 1 2 3
1)—+—+—; 2 - + —
}a b ¢ }.':"' cc ¢
1 1 1
e SR 4}u+b_ﬁ+c a+e
Xy yz xz ab be ac
Buronaiire aii:
1 1 1 2 3 4
___+_ — iy
”P e Elx o7
Ejl I+1‘ 4}3:——;; y-2 x+z
ab bec ca Xy yz xz

foneni . 3x+1 y-1 Tx+y 1-2
OBeAiTH TOTONKHICTE — 2 dey - 1"

T B A O e A RIL
om 2n 10mn 10m

IleperropiTs Ha Apid BHpas:
1) x+ 5 2) 3m — — 3) = — p

y m p

2 2 -
4}:1 +y_a; 5}21—ﬁ” +1; ﬂ]m+2 4mn.
a 3x 4n
IlopaiiTe BUpas vy BUHraAAal gpody:
2 2

ne-2 gaprs @9lL .y grp-22rD

n p Y 2p
CopocriTh BHpas:
§) F it Byl

2 3 a b

m-—2 m + 2
3)——-1+ : 4 +a—b
) 3 .| ) a+b
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4.17. BuroraiTe mil:
m n 1 1
1) —+—-—-1: 25 ——+—:
) 3 4 ) ¢
a+3 a— 2
3 -1+ - 4 + X +
) = 5 }r—y ]
4.18. 3aaigiTh cCYMY TA plaHHIIO ApobiB:
1) 2 i : - 2) : i 1.
X-y x+y a+b a
4.19. 3uaiigite cymy Ta pisuumio apobis:
1 1 1 1
1 _ - .3 A - 2 Tt . —t
}2ﬂ+b12¢1—b ]m—nlm
4.20. Copocrits BHpas:
D22 2) < -5,
a a-—1 a—c¢ a
3 2 x 2
3 ¥ ; 4 - .
}x+y xX—Yy }r—l x—2
a+1 a a a
5 - - 6 —
) a a-1 ) 2a-1 2a+1
4.21. BugonaiiTe niwo:
4 T 3 2
)= ; 2 - :

' a2 Yk Bea
3}__;} - 3 : 1) :::__+_1+J:_
p—-2 p+3 1—% x

4.22. BukonanuTe aiw:
1}-3-2 - a : 2) m B 3m :
2a+1) a+1 4(a+b) ola+b)
E}E—E_ﬂ+1: 1) 4 g 31 ;
2a+6 3a+9 ax —ay bx - by
5 30 6 2
51 - : 6 - —
}.:: x(x + 6) }1'2+3:r x
4.23. BuronaiiTe mio:
1) m—1 " m : 2) Ta B 4a ;
3m+2) m+2 b+ 2a) 9(b+ 2a)
az 3 2
9t ELe, 1) : ;
ax—-12 2x-8 mx + my nx -+ ny
4 8
g, 6) 8 B 1

a ala + 2]:

mi+s8m m
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4.24, CyuacHa ykpalHckKa HayvKoeunsa Mapuna B'azoBcbKa oTpumana Me-
H aans Piajgeca — HAHNDPECTHIKHIIIY NpeMilo AJdfA MATEMATHMKIB V CBITL

. dn +m 1 L.
CropocTiTh BHpas — — + Ta 0DUYHCHITE HOT'D 3HAYEHHA, AKIIO
n“—-—m¢ n+m
n =—-2, m = —3. Ilicna suKoHaHOI po0OTH BH [Al3HAeTeCdA, CKLIBKH

BCHOIO KiHOK-HAVKOBHIE MAKIOTE D0 MeIAlb.
4.25. Ilogaiire Bupas v BUrasazii gpody:

a—6 3 ) x?
1 + 3 2 - — ;
]ﬂ"?—-fl a—2 ).r—ﬁ x2 —10x + 25

4.26. IlepeTBOpiTH BHpAa3 Ha Apid:

da — b 1 2 bh+6
1 + : 2 + :
}ﬂﬂ—bﬂ a-b ]b+3 b -9

m m?

3)

m+4 m2+8m+16

@ 4.27. CnpocTiTh BHpa3s:

a+ 4 b+ 4 me X
1 i 2 .4 ;
]ﬂb-uE ab — b2 }mI—IE x—-m
== 2 - SRR .
3) 2 1 4}3-:;& 2T7a _Ea b

2 -4 x42x¢ b2 —3ab  ab - 3a2

4.28. CopocTiTe BHpaa:

a—2 2—b i a
1 B ' 2 - .
}ah—aﬂ ab — b* }£a+a2 i+ a
3) 4 2 4}3n3—5m2_3mn—n3
a?-9 a?+3a’ n? —2mn mn—2m?

4.29. IlopegiTs TOTOMKHICTE
(@a—-1)a-2) (a-1)a-5) A (a — 5)a — 2) _
12 3 4

4.30. IlopaijiTe BHpaz v BATAALL Apo0y:

L

2 2
1]m—n—m +n_: 2}p—i—2;
m+n p-2
4 8 p*
T E_cgpq
a)a 32"1'} - 4}2;‘?‘3 P "
4.31. IlopaiiTe BHpas v BHrAANL Apo0y:
6m?=
1) m — + 3: 2 —2m + 4.
) m+ 3 }3m+1

4.32. Moseairs, Mo A08 BCiX JOOVCTHMHX 3HAYEHL aMiHHOL 3HAYEHHS BHpAa-
dm - 5 m-—1

3y - — -
im-21 2m-06

38 - o
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4.33. CopocTiTs BHpaas:
1) % =1 . &= 2) 5 2m?
2—x+1 D+1 m — 5 S
6 m-12 3 a* —-a-3
3 4 4+ -1,
} 2 - 6m ﬁm 36 lﬂa+ﬁ a® -9
4.34. EnpnnTlTL BHpAa3:
a+1 a+ 2 2a a 2a®
1 ............. - : 2 + —  — ‘
}a2+a+1 as -1 }E—E a+3 9-a?
3) .4 " m+5; 1) 2 +b—b—2_1_
m2+4m 4m +16 ab+ 6 b2 — 4
ﬂig ﬂiaﬂ +{].,ﬁ 3
4.35. i ' -~ = 2
O Y o Sbs+0E DA +Bass m+d
[]135 ﬂ,Eﬂ—ﬂ,ﬁ N 1

1.36. ' i - ) :
. HosepiTs TOTOMHICTE 0,5a—-1,5 a*—-6a+9 2(a-3)

4.37. IlepeTeopiTh BHpa3 Ha JApib:
a® — 2ab + 46* a* + 2ab + 4b° 2 4 2
1) + - 2) - — + .
a® — 4b* (a + 2b)2 (a—-30F a2-9 (a+3)
4.38. IlepeTBopiTe: BHpas Ha Apid:
xE—xy+yﬂ+x2+xy+92_ 1 2 1

1 2 = + :
‘ - y° (x + y)* ][:—2]2 x2 -4 (x+ 2)°
4.39. ]lna sxoro aHayeHHA a BUpas 2 + .ru 1 TOTOKHO JAOPIBHIE Apoby
2x ?
x-—-4
3 2 _
m 4.40. JloeepiTh, 10 3HAYEHHA BHPA3Y G +5a - %4 142 +16 + 2a

a+2 a? -4
NA BCIX JONVCTHMHY 3HAYEHBL 3MIHHOL € JOJAaTHHM,

: . 2a2 +Ba+1 a®+ 2a
4.41. [lopeniTs TOTOMKHICTE @ + G + - = —1.

a? -1 a—1

3x +4 .r+4]

49 " : ii y=15 .
4.42, IlodbynyiiTe rpahik pyHKIIL Y [5_1- -10 3x -6

4.43. 3HaliTE 3HAYEHHA BHpa3y

q 3a + 0,5b 12a 3a — 0,5b
. 9a2 —1,5ab 9a® — 0,254 " 0g2 + 1, 5ab’
1 oo : e &
ﬂEm;nu—E b=HIE.BH[I‘EH,m3HHETEﬂH,FHHﬂM}FE]Iﬂ}TH]}&LEEILLP}E—

nan IlonoMapboB cTaAB HAlIMONOANIUM B icTopil yeMnioHoM cBITY 13 maxia.
o 39




TEMA 1

4.44. 3HaNAITE 3HAYEHHA BHpPAa3y
x + 0,2y B 12.bx B x-02y
4x2 - 0,82y 12,5x2 - 0,52 4x2 + 0,82y’
axmo x = —10, y = 49.
4.45. Un icHye TaKe 3HAYEHHHA X, JJA AKOrM 3HAYEHHA BHPA3Y
1 1 x x? + 4

= + -
d—x 2+x 4—x2 2x%_8x
AOPIBHIOE HYI0?

Bnpabu grs nobmopenns

4.46. CrRiIBKH KijgorpaMmie coil MicTHTECA v 60 Kr 11 5-BlAcOTKOBOTO pO3UHHY?
4.47. 3 aBoxX MicT OIHOYACHO HA3VCTpiY ofHA ogHIN BHIXAJMH ABI BeJOCHIIe-
nucTEH. BineTaHes Mid MicTaMH CTA-
HOBHTE 8§ KM, IIBHIKOCTI BeJIOCHIIE-
JHCTOK Uy, KM/Toj 1 v, KM/TOA. Yepea
{ ron BOHM aycTpilnuca. CriIagiTs
dopmyny ana obunciaeHHA t. JHAH-
AiTh 3HAYeHHA ¢, AKmoO 5 = 150 EM,
v, = 12 km/rog, v, = 13 KM/Top.

4.48. Bigomo, mo i = 3. 3uaiigite 3HAYeHHA ApoOY:
H=—% 2) —, gy 21, Ped
Y ¥ Y xy

Xummeba mamemamuxa

4.49. Ilicna jT[JDRiE vV KJaacax mroaH 3idopano 0,7 Kr nanepoBoro cMiTTA.
1) Hrmo yvunl Ta YUeHHII NIKOJIH 3aTHINATHMYTD INOJHA TAKY Kilb-
KiCTh namepy, TO CKINMBEKH Horo nmponaze za 190 mapYajasHHX OHIB
v ogHIH mroai? ¥ 20 mkoaax paiory?
2) Ina supobaunrea 1 T nanepy nmoTpibro mpubamsao 900 m° micy.
Axmio yuHl TAa yYeHHIIl IDKLN palioHY 3IaIVTE Vcl NanepoBl BIAXOOH
3a piK, TO CKLIBKH M? micy BoHH 306epesxyTh Big BUpyOyBaHHAT
3) Ilpoekmnua diaasvnicms. K MOXHEA BHKODHCTATH NAaNepoBl BIAXO-
au? 3aBiTaliTe B CYCLIH] cynepMapKkeTH abo KpaMHHIL 3 NPOMHCJIOBH-
MH TA KAHIEJAPCBKHMH TOBAPAMH 1 CKJAJITE CIHCOK TOBAPIB, HAKI
BHPODIAIOTE 3 MAKYIATYPH.

0 Uikabi 3aqaui — nomipkyd ograve

4.50. Jlna mkginsHOl aKTOBOl 3aaW npuadbanm JawceTpy Ha 31 JaMmoukry.
AaMiHICTpanlAs IIKOJH X04Ye MATH MOKJHBICTH BMHKATH OYAB-AKY 1X
KiaepricTs, BiA 1 go 341. dka HaliMeHIma KiNbEICTh 3BHYAHHHX BHMH-
KaYdiB AJA OBOr0 3HAXZODHTHCAT




ApoBosi Bupasu. OCHOBHA BAGCMUBICMb dpoby. lodasaHHA ma sidHimaHHa dpobis

)=

AOMALLHSA CAMOCTIMHA POBOTA Ne 1 (8§ 1-4)

3asdanns 1-12 mawme no vomupu sapianmu sidnosideit (A-T"), ceped
AKUX Aulle odux € npasuasHum. Obepimps npasuabHull sapianm sidnosidi.

1z

1. ¥YramiTs BMpas, 110 HE € [MLIHM palloHANBHMM BEHPA3OM.

A. %az:cy B. &2 B. - I'. 0,25x + y
5. D m—3

X

Crko ITe Apid ——.
pOTITE Ap Bxy

il

A, — B. —
Y

4. 3uaiigiTs gonyerumi anauenns aminnol y supasi

A. a — 6yak-AKe YHCIO

b. a — OyaAL-AKe YHCI0, KpIM 3

B. a — Ovak-AKe uHcno, KpiM =2

I'' a— bvab-AKe dacno, KpiM —21 3
2p +4

p* -4

CropoTtiTh Apid

BuroraiiTe Ii +
m

i4m+4a E 4 . r. dm + 4a
m-—a a-m
(3 + x)X1 - x)

ax— 5

7. Ina AKUX 3HAYeHL X OApid nopiBHIOE HYII0T

A -311 B. -8
B.1 I' Takux 3HAYEHBL X HEMAE

2m m 2m?
4 +

m+3 9-m2

CnpocTite BHpPAZ
: . m-—3
T B

m-—3 m + 3

2
_ﬁm + am r _l

m2 -9 3

B.

11




TEMA 1

O
; .. m*—mi+3 : :
9. IlopaiiTe apib 3 Y BHTJIAA1 CYMH 11100 BHpa3y Ta apody.
A fat 58 B st
m md m?
]].l—i'i'1+i I‘.1—m+LJ
m? m?
x4 -9 _
E' 10. [Ins AaxUX 3HAUYEHB X BUPA3 ‘:r : 1] ~ 3 Mae amicTr?
A. x — DyaL-AKe YHCIO0
B. x — byab-ake uHcno, KpiM 3
B. x — Oyab-ake uHcao, Kpim —5
I' x — Oyib-AKe 4YHCNIO0, KpiM 3 1 —D
. x2-9 .
11. Jlna aknux 3aHadYeHs x Apid l:‘: i 1‘ y NOpPIBHIOE HYJIHO?
A.3
B.3i-3
B. -
I.3: =5
x —d - B
12. S3HalniThE3HAYEHHA BHPAa3yY A _z,_r} i JAKmo X = 13,

- (x=2Xy-1) 2-xX1-y)
y = u,d.

Y zasedauni 13 nompidno ecmanosumu sidnosiduicms Mix iHgopma-
yiew, nosnavenow uugpamu ma Gyxsamu. Oduna sidnoside 3aiisa.

13. ¥eranoeiTs BignoBlAHICTE MiX BUpazoMm (1-3) i iforo saHaueHHAM
(A-T), axmo x = 2,5.

Bupas JHAYCHHA supasy
1 x3 +8 A 4
‘ x? —2x + 4 B. 4.5
9 4x i 8 n
x-2 2-x '
3 100 X I. 2,

+
10x—x2 x-10




ApoBosi Bupasu. OCHOBHA BAGCMUBICMb dpoby. lodasaHHA ma sidHimaHHa dpobis

3ABAAHHS AAS MEPEBIPKM 3HAHb AO § 1-4
1. 5lki 3 Bupazie € OiauMH, a AK1 — ApodoOBHMHA:

O

1) L ab; 9) = —4. gy Ers, 4) p? - p - 192
3 x 9
2
2. Cxoporits gpid: 1) m—; 2) ﬂ.
mn 4be
= 3
3. Buronaiite giro: 1) a1 + E‘ 2) o8 o
n n 2

4. 3HAHIITHL JOoNyCcTHM] 3HAYEHHA 3MIHHO] V BHpasl:

3] 2a 1

1 - 2 + -
}.r{:c—l} ]u+2 a—a
5. Cxoporitk npib:
16am 12am? 2m — 6 ax + 2a
1 : 2 ; 3 : 4 .
}Eﬂhm ) Bmc ]mﬂ—ﬂ }IE+4I+-E'|:
6. BuroraliTe miwo:
oa 3b DX+y Xx-—5Hy
1 + : 2 1 .
) a-b b-a ) xiy xye

2b b 26°

b4 B+l 18-

8. IlogaiiTe npid v BHrnanl cyMu ado pisHHNI Iinoro BHpasy 1 Apodv:

ril 7. CopocTiTh BHpAas

- S - T
1}-:.' ¢ +5; EIP p E-.
c? p—1
“—4
9. llobypyiire rpadik GyHEOIL ¥ = fﬁ - 4;.

Hodamxosi 3asdanHAa

10. BuaiigiTh:

o x2 - 16 _
} JIACTE BH3HAYEHHA BHpa3y ‘I + 1‘ - 5.
x*—-16
x+1]-5
3a—2b) = a®>-6b
(a—-3)b—4) ((B—-a)4-b)

Z2) aHAYeHHHA X, ANA AKHX aApib NOPIBHIOE HYJIIO.

11. CnopocTiTe BHpas




TEMA 1

BMPABU AAA MOBTOPEHHA TEMUA 1

Jlo § 1
1. 3 panioraIbHUX BHpAasiBs
2
2 P[E __] 17 2 2 .
A e t° + 2 Xy X tax—a® (x+p):iy
T L "x—y 19 Y a—b
BHIHIIITh!

1) mini panioHansHl BHpasH;
2) npoGoel panioHANLHI BHDA3H;
3) pauionansHi apobn.

i2| 2. 3HaiaiTe obDJacTs BU3HAYEHHA BHUpAa3y:

1) 2 — 3¢ gy b t%,
m-28
a a—29 3+
3 + - 4 ;
]ﬂ—g a }C{E‘—I:I

E 3. Typucrrka npoitmna 12 km Y3[l0BX mIoCe 3l MBMAKICTIO d KM/Toj
i1 8 KM cTenopow goporow 31 meHakricTo b KM/ /roa. CRinbkH 4acy BH-
TpaTuaa TypucTKa HA Bech maax?! CrnaalTe BMpas 1 3HAWAITE HOTO

3HAYEHHA, AKIMWO a = 2, b = 4,
x% 4+ 2xy + y*
0,1x

3. 3HaiiTe gonyeTHMi 3HAYEHHSA 3MiHHOI ¥V BHpasi:

X .. B . 1 3
"og+7 -m’ P _T N ex—7-3

a

4. Obumenirs asavenus apody , Aaxmo x = —100, y = 99.

6. JIna AKHX 3HaYeHb X JOPIBHIOE HVIIO ,u;plﬁ

x2 -1 x+3 | - 2 l¥| - x
1) x+1" 2) x2 -9 3) (x —2)0x + 5] o) x(x — 3}
o § 2
- 7. ERnp-nTiTL Api6:
4x -3 mn
e 2) —; g) £ 4) —; 2) — 0) —
} E[I'n ) X ) 10p ) 6t } :r.!:r ) 2m
8. Croporirs gpi6:
azh? —63xa® pla — 2) Ta —14b
1 ; 2 ; 3 ; 1 :
) ab? ) 81xa" ) mi(a — 2) ) 3a — 6b
a— 2y me —1 x2 —4x + 4 xé — 2xy
; 6 ; ; :
maﬂ—zay }Tm+7 0 3xr -6 %) 2y — x




ApoBosi Bupasu. OCHOBHA BAGCMUBICMb dpoby. lodasaHHA ma sidHimaHHa dpobis

G_
9. Seeaits Apib:
1) iﬂ m0 3HAMEHHHEA a”: 2) i no sEaMeHHEHEa 12¢7,
a

EI 10. llopafiTe yacTKy v BUraAAl Apody Ta CKOpPOTITE HOTO:
D)(x?+ 8):(x+ 2);
2) (a2 — ba + 25) : (a® + 125).

11. Obumcaire 3HAYeHHA Apo0y:

10xy — 5x2
1) -Eygl - s , Akmo x = 0,2, y = 0,25;
a? — 4bh%
2) P TRNIETL armo a = 20, b = —-10.
_ . 3
12, 3segirs apid —— 5 /0 3HAMEHHHKA:
1) Ta — 14; 2) a2 - 2a; 3) 16 — 8a; 4) a? - 4.
2250 -2,50° 3a+b
13. ' ' - = — i
E HopeaiTs TOTOMHICTL 7 5a% — 2. 5ab =
14. 3HalgiTh 3HaAYEeHHA ApoDb a0 ARmo x + 4y = 5
PO PO 0202 3,2y T e
15. llopaiiTe Bupas sa + 4b vy surnani apody 31 aHAMEHHHKOM:
1) 5; 2) —a;
3) 2b; 4) 2a - 3b.

x2 —y? — 2% + 2yz

16. CropoTiTe apib i
po o ye — x® — 2% — 2xz

.:lﬂ § 3
17. BukonaiiTe gito:
- 2 2
7 T 8a 8Ba p P om am
El 18. CopocTiTe BHpAaa:
= = = 2
1}_3.!11_ 'i'+_13 Sm  6m 2; 2) m*+1 2 :
12m 12m 12m alfm-1) a(m -1)
x—8 13 a—4 2
i : 4 = |
3}1:2—25 x2. 265 ].-:1—2 2—a
m+1 3

19. 3mailgiTe 3HAYEHHA BHPA3Y . ARIO m = 14.

m? —16 m? —16
IE 20. IlepeTBopiTs HA ApiD BHpAaa:
9b+1+ﬂ—b_7b—1l 2) 5m _1—4m+ m?
B2-4 4-0* B2-4 méF-1 1-m3 mi¥-1




TEMA 1

O
2x+3 . 2x a

1 +
*xr—2 x-2 2-x

21. JIna Aaxoro 3HaYeHHA @ BHpPasH € TOTOYKHO piB-

HUMH?
22. JloBenitTh, IO AJAA BCIX JONYVCTHMHX 3HAYeHL 3MiHHOI 3HAYEHHA BHpA-
8+3a 13a-14 2Z2a+7
ay - -
o —4a 4a — 5 o —4a

{#] 23. Copoerirs Bupaa:
1) 16m* 8m 1

@Am —1)dm +1) 16m2 -1 (1—4m)1 +4m)’
8x—-9 Bx®+3xr-1 bx — T

k=

2x +1)2  (1+2x)2  1+4x%+4x

24. JoseniTs, 10 BHpa3 o + . ol s HAOVBAE JONATHHX
y miTh, Iy PR oW R (BN yBae 0K

dHAYeHb AJIA BCIX 3HAYEHL X, 3a YMOBH X # 2,

25. 3paiglTh, AJA AKHX HATYPAJABHHX 3HAYeHb /1 HATYPAJBHHM YHCJIOM €
3HAYEeHHA JApoby:

Bl aHAYCHHA 3MIHHOI He 341X HTh.

2)

2 2 =
1}n.+2; 2]” +E; 3]” 10n +1Ei_
n n n
7 . x¢ 1
26. IlobyayiiTe rpadik pyHEIII ¥ = 4
x-1 1-x
o § 4
ﬂ.ﬂﬂﬂnﬂaﬁmmﬂ:
¢ G a b - - 4 n
=== 2) = +—; &) === 4) — + —.
)51 '3 " 12 s & I T %
@ 28. BuronaiiTe aiw:
2 4 2 2 B
Do - o 2) =+ g X ELE
3p 9p 12m m 12 6
3a+b da->b 1. p—2 da+b 6b—-a
4 — » a) —5 — ' 6 == .
"% 8 }PE p* ' T 3b
29. CnopocriTs BHpas:
1 1 1 2 g 1 a+b a-5b 1
1) = kv o ey 2) — - ———; 3 + o
}m n mn ].ﬁ x x ‘ a b ab
30. IlopaiiTe v BUrAAAlL ApodY:
4p2 -1
1) 2 - pap-L— gt 2
X P m m-1
m 1+m ¢ ¢ X x
lll—m m 51‘3::—1 3¢ +1 E}I—y X+ Yy




ApoBosi Bupasu. OCHOBHA BAGCMUBICMb dpoby. lodasaHHA ma sidHimaHHa dpobis

::,-_
31. BuroraiiTe agim:
E:‘:—T+4-E_ E}u—l_ a ]E_ 14 ‘
2c+5) c+5 3a+6 4a+8' x x(x+2)
1) 0 B D 5) b 1 6) x4+ 3 |

mi+dm m+4 Z—02 a+h x2+2x+1 x+1
El 32. JlopeniTe, Mo ANA BCiX 3HAYECHL 3MIHHOL 3HAYEHHSA BHPA3Y
(@a—3)a—-T) (a—TNa-1) N (a —1)(a — 3)
12 8 24

HE 3aJIeXHTh B da.
33. CopocTiTs BHpas:

4m + 18 5 1 2x 5 4x% + 9
1) » + : 2) + . ;
m2-9 m-3 m+3 2x+3 3-2x 4x2-9
Ox 4 4 2 1 2a-1
3) - B2 _ St e
3xy + 2y 3x* + 2xy 40° -1 6a-3 4a+2
2x -1 4x% +3x - T a* a
5 + : 6) — -
]x2+.r+1 x93 -1 }Eub—E—a+ﬁb 3b -1
E 34. JloegiTs TOTOMXHICTS:
1]' : = 1 -+ 1 =ﬂ;
(a—b)a—-¢c) (b—clb—a) (c-—alc-b)
2) Y2 xz xy 1

-Px-2) W-Dy-2) (z-Nz-p)
39. loseaitTs, mo fas BCIX JONYCTHMHX 3HAYEHb 3MIHHOI 3HAYEHHHA BHpa-
3x + 2 X ]
O9x2 —Gx+4 27x*+8 3x+2
36. S3HalalTh 3HaYeHHA a 1 b, ANA AKHX € TOTOMKHICTIO PIBHICTS:

3y NOPIBHIOE HYJI.

1 3x _9x+3_ ax+b
x+2 8x-1 8x2+5x-2
b 18
9) —2 =

_ " » '
x—3 x+3 x2-9

37. YoseH, BIACHA MBHAKICTE AKOI0 U KM,/T0A, NOJOJAE BIJICTAHL § KM
3aBJOBKKH 1 noBepHYBCA Hazaj 3a f roa. Bupasits t uepes s 1 v, AKIO
MBHAKICTE Teull 3 Km,/roa. CnpocTiThk oTpMMaHHR BHpas 1 3HAHIITH
HOTro 3HaYeHHHA, AKmpo v = 12, 5 = 45.




TEMA 1

TorobHe 6 memi |

PALIOHANBHWA BUPA3. PALIOHANBHWA OPIB

Payionanvruil supas — MaTeMaTHYHHMHE BHpas, U0 MICTHThL il aoxa-
BAHHA, BIAHIMAHHA, MHOMMEHHA, MIJEHHA TA MIJHECEHHA A0 CTENEHH.
ot by .
Hpi6 —, ne P i @ — MHOrouwJleHH, HAHBAWTEL payionarshum dpobom,

Q

JHAaUYeHHA 3MIHHNX, N8 AKHX BHpPa3 Maec aMmicT, HA3UBAKOTL donycmu-
MUMU IHAYEHHAMU 3MINHUX YV BHpA3i.

OCHOBHA BNACTUBICTE PALIOHANBHOIO APOBY
HAxmo yncenbHMK 1 3HAMEHHHK Apo0V NOMHOMHTH abo moaiiHMTH Ha
OIHH 1 ToOH caMHH BIAMIHHHIH BiJ HVJA BHpas, TO oJep:XHMo Apid, mpo
NOPIBHIOE JAHOMY.

CKOPOYEHHA OPOBY
IITob croporuTu Apib, Tpeba:
1) poarinacTH HA MHOMHHEM HOr'o UMCeNbLHUK 1 3HAMEHHUK (34 norpe-
Om);
2) BHKOHATH JlNeHHA YHCeJIBHHKA TA 3HAMEHHUKA HA IX CHUNILHHHN
MHOXXHHMK | 3alTHCATH peayiakTaT.

OOO0ABAHHA TA BIOHIMAHHA OPOBIB
3 O0HAKOBMMWA SHAMEHHWKAMMW

a b a+b ' [[lo® popatn apoOH 3 OAHAKOBHMH 3HAMEeHHHKaMH,

E TPEE'H AO0TATH 1X THCEJIRHHEKH, 8 SHAMEHHHEK SaJIHIIIHTH

e % € | ToH cammil.
a b a-b' IIlob eigeAaTH ApobH 3 OIHAKOBEMMM ZHAMEHHUKAMH,
; = E = —E . Tpeba Bij YMCENIBLHHKA 3MEHIIYBAHOIO BiAHATH YHCE/lb-

| HUK BiJ'EeMHMKA, 8 3JHAMEHHHK 3aJHIIHTH TOi camMuii,

OOO0ABAHHA TA BIOHIMAHHA OPOBIB
3 PIBHUMHU 3IHAMEHHWUKAMM

II1ob BHKOHATH JomaBAHHA a00 BiAHIMaHHA Apo0iB 3 pPI3aHMMH 3HAMEH-
HHKaMH, TpebDa:

1) po3aknacTH HA MHOMKHHKH 3HAMEHHUKH ApodlB, AKINO Oe NoTpldHO;

2) 3HAHTH COLNBHHH 3HAMEHHHK, DaKaHO HAHIPOCTIIIINIM;

3) 3HAHTH JOJATKOBI MHOMHHKH 1 3BecTH JpoOH 10 COLTBLHOIO 3HAMEH-
HHKA:

4) apaiiTH Apid, mo € cyMom abo pizHHIEK JaHUX ApoOiB;

D) cOpOCTHTH el Apid 1 saamHcaTH peayJbLTAT.




MOBTOPHWEMO NEOMETPI 3A 7 KAAC

EneMeHTapHi reomeTpuudHi dirypM ta ix BNacTUBOCTI.
BaaemHe poaMilleHHA NPAMKUX HA NMJOLWMHI

1. (Vewno.) Sxuii 3 nogaHHx KVyTiB rocTpHii, TvOHi, ODpAMHIL, poarop-

.

HYTHH:

1) £A = 32°; 2) £B = 90°; 3) £ZC = 150°;
4) 2D = 39° 30 ) ZK = 180°; 6) £N = 120
T) ZL = 89°; 8) A M = 113° 20'?

3HAUAITE KYT, cyMIxHNE 3 KYyTOM:

1) 25°; 2) 90°; 3) 1167,

3HAMOITE KVT, cyMixxanil 3 kyrom: 1) 140°; 2) 83°.
all b, ¢ —ciuna (man. 1). 3maiigire 71, 72, Z3.

ﬂ [ s %

T0°

b 172 m 115°

: \
Man. 1 Man. 2

m ||l n, a — ciuaa (man. 2). 3gangiTe 21, 22, Z3.

@ 6. Touxa K manexuTs Bigpiaky CD. 3HalgiTh:

9.

10.

11.

12.

13.

1) CD, axmo CK = 28 mm, KD = 4 eMm;

2) KD, agmo CD =5 om, CK = 2 nsm 6 cwM.

Toura M wanexxurs einpiaky AB. 3uaiijiTs:

1) AM, akmo AB = 5 cm, MB = 34 mMm;

2) AB, arkmo AM =3 am, MB = 2 1M 5 oM™,

[Ipomiae OM npoxoguTs Mid cTopoHaMu Kyra BOC. 3maiigiTe rpanyce-
HY Mipy kyra BOM, akmo ~BOC = 118°, AMOC = 72°,

[Ipomins OK npoxoanTs Mixk cropoHaMH Kyvra AOD. 3naiigite rpaavce-
HY Mipy OsOro Kyrta, axmo ZAOK = 42° ZKOD = 37°

Oaue 3 KyTiB, M0 YTEOPHUJAKHCH NPH NepeTHHI ABOX NPAMHX, AOPIBHIOE
115° SHaigiTs 1HI KYTH TAa KYT MM NDPAMHMH.

Haxpecnirs Bigpiakun KL 1 AB ta npomins CD Tak, mob Bigpizor KL
Ove napanensHuil npoMeHo CD 1 nepneHAHKyIAPHUI 10 Biapiaka AB.
I'pagycra mipa ogHOrO 3 KYTIB, 0 VTBOPHJHCA NPH NEPETHH] JBOX
napajlelbHHX OpAMHX cidHOO, JOopiBHIOE 7D°. 3HAHOITH rpagycHl MipH
PeIlTH CEMH KYTIB.

OnuH 3 KyTIiB, 1IN0 VTBOPHIHCA OpPpH OepeTHH] NapajleNlbHHX NpPAMHX
ciurowo, popiesHioe 130° 3HaiigiTe immi ciM KyTiB.

49



MoBMOPIOEMO ZEoMempiio 3a 7 Knac

O

14. 3palaiTE CYMIZKH] KYTH, AKIIO OJHH 3 HAX:

15.

1) ga 40° menmmuit Bij iHvmoro; 2) crasosuTs 80 % Big iHIMOrO.
SHAHAITE CYMIMKHI KYTH, SKII0 OJHH 3 HAX!

1) variui Giabmnii 3a 1HITHH; :

2) CTAHOBHUTL ? Bl iHINIOTO.

16. Poap'axiTe sanzaui, vyMOBH AKHX nogaHo B Tabamni, Ta npounTtaiiTe
H HA3BY 00JIaCHOrO HEeHTpa YKpalHH.

17.

18.

19.

50

Touxa K nanexuts sBigpisky AB saspossxku 20 cm. AK KB

SuaigiTe gosxuan sigpiskise AK i KB, axmo:

AK yrprui mermwuii sig KB B H

KB cTadoBHUTE g Bijg Bigpiska AK G H

AK:KB=3:T I L
D cM 6 cMm 8 cM 8 cm l4d e | 15 e

12 cm

[Tpami AB, MN i1 CD nepernHawThcAa B Touni O, npuuomy AB | MN
(man. 3). JHAHAITE:

1) ZDOB, axmo £CON = T0°;

2) £ AOC, axmo ZDON = 105°.

Man. 3

Man. 4

ITpami MN, KL i AB neperuHawTbca B Touni O, npuuomy MN | KL
(Man, 4). 3uaiigire:

1) ZKOB, axme ZNOA = 120°;

2) ZKOA, axmpo ZBON = 40°,

SHAHOITE TPAJAYCHY MIPY KOMKHOTO 3 JBOX BHYTPIIIHIX OJHOCTOPOHHIX
KVTIB, [0 VTEBOPHJIHACA MPH NepeTHH] ABOX NapajelbHHX NPAMHX Cl4-
HOIO, AKIIO:

1) opunr 3 Hux yrpudi Olakmmil 3a iHImMR;

2) oquH 3 HEX Ha 25 % Oiawnmmui 3a 1HIHIA,

3HaiifiTe rpagycHy Mipy KOHOIO 3 [|BOX BHYTPIIIHIX 0JHOCTOPOHHIX
KVTIB, [0 YTBOPHJIHCAH IIDH NepeTHH] ABOX NPAMHX CIMHOW, AKIIO:
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-

1) ogne 3 HEux Ha 30° MeHIINHA B 1HIIOIO;
2) ixHi rpaaycHi MipH BigjHOCATHCH HK 3 @ 2.

7] 21. Kyr misk npamumu a i b gopisuioe kyTy Mix npavumu a i m. Un

MO HA CTEBEPAKVEATH, 110 npami b 1 m napaneasH1?

TpukyTHUKKM. O3HaKK PIBHOCTI TPUKYTHUKIB

22, (¥Veno) Yn icHYEe TPHKYTHHE 3 KVTAMH:

23.

24,

2D.

26.

-ij"l'
i il &

1) 60°, 60°, 61°; 2) 20°, T0°, 90°;

3) 10°, 100°, 70°; 4) 207, 60°, 80°?
(Meuo.) Un icHVE TPHKVTHHE 31 CTOPOHAMH!

1) 7 em, 2 eMm, 9 oM; 2) 12 em, 10 cm, 8 eMm;
3) 3 cm, 4 cM, 6 oM 4) 8 cm, 8 cm, 15 cm?

3uaiigirs nepuMeTp pisHOOeApeHOr0 TPHKYTHHKA, OCHOBA SKOro Aopis-
HIOE o9 CM, a OiuHa cTOpOoHA HA 2 cM OLIBIIIA 3A OCHOBY.

JHalAITE NepuMeTp piBHODeApeHOro TPHKYTHHKA, OiUuHA CTOpPOHA AKO-
ro gopisHwe 10 cM, a ocHOoBa HA 3 cM MeHIIa Bij OiYHOI CTOPOHH,

Y tpuryTtanky ABC Bigpizoxk BK - mepiapa, AK = b cm. 3nanmite KC
1 AC.

Y tpuryTHHEKY ABC Bigpizok CM - dicekTrpHca, ZACB = 80° 3=aii-
miTe rpanycHi mipe KyvTie ACM 1 BCM.

E’ 28. Hosepits, mo LAAKM = ABKM (man. 5), akmo AK = BK

al.

32,

Sl

i ZAKM = #BKM.

A C
K M

B

Man. 5 Man. 6

Hoeenite, mo LACK = ABCK (man. 6), akmo CK | AB 1 ZJACK =
=ABCK,

Kyr npu ocsoei pisaobegpenoro Tpuryraura gopieuwe 70° 3maiigirs
KVT [IpPH BepIIMHI bOro TPHKYTHHKA.

JHAHAITE KYT [IPH OCHOBI PIBHODEAPEHOro TPHKYTHHEA, AKII0 KYT NpPH
Horo eepmnuHl gopieawe 100°,

SopHIMHIA KyT npH BepmuHi C TpHrvrEHEKa ABC popieHoe 110°.
SHalmThL KYyT A, Akmo 2B = 60°.

OnuH i3 30BHINIHIX KYTIE TPHKYVTHHEKA NopieHe 130° 3BalniTe BHY-
TPIIIHIN KVT TPHKVTHHKA, Hée CYMIMHHE 3 HHM, AKOO ApYr#a#d BHY-
TPLIMHIN KYT, He CYMIMHHA 3 HUM, dopisHioe 80°,
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34,

3.

3&4

37.

o
Y npamoxyrHOMY TPpHKYTHHRY ABC (ZC = 907, £ A = 60° 3naijgiTs:
1) AC, sxmo AB = 10 em: 2) AB, axmo AC = 4 nm.

¥ npamoxyrHOMY TpHEYTHHEY ABC (ZC = 90°), £A = 30°, 3uaijaiTs:
1) AB, axmo BC = 8 n1m; 2) BC, axmo AB = 18 em.

JEei cTOpoHU TPUKYTHHEKA AopieHKOWOTE 2,7 eM i 6,3 cMm. HxoMmy HaliMeH-
MIOMY IIJIOMY YHCAY CAHTHMETDIB MOXKe JOPIiBHIOBATH TpeTda cropoHa?
JIBi cTOpOHH TPHKYTHHEA AopiBHKOIOTH 4.8 cm 1 2,6 cm. Hromy Hal-
DlabIIOMY HIJIOMY YHCJY CAHTHMETPIE MOXKe JOPIBHIOBATH TPETHA CTO-
pOHA TPHKEYTHHEKAT!

E 38. Onna 31 cTOpiH TPHEVTHHKa VTPHYI MeHIna Big apyroi 1 Ha 10 cm

39,

ER

MEeHIIIA BiJl TpeThol. S3HAHIITH CTOPDOHH TPHKEVTHHEA, AKINO HOro IepH-
MeTp JopiBHIDE 4D oM. A

OnHa 31 cTOplH TPHKYTHHKA Ha 34 CM MeHINA BiJ
apvrol @ yaeiui menma Big Tperwol. Ilepumerp
TPHKVTHHEA JOpiBHIOE 3D cM. 3HAHIITE CTOpPOHH
TPHKYTHHEKA.

Ha manwoury 7 AB = BD, AC = CD. [loeeairs, uio
BC — bicexTpuca wyra ABD.

Poaep'axiTe 3aaaul, VMOBH AKHX NOJAAHO B TADIH- D
I1i, TA OpoYMTANTE IM'A TA NpPIZBHIIE BHAATHOTO

yKpalHChKOr0 MNOJITHYHOrO, Aeps#aBHoro i Biil- Man. 7
ceroBoro aigua. isuaifitecs 3 inreprery npo ifloro Giorpadiwn ta mo-
CHI'HEHHH.

Y AABC: ZA = 60°, Buagaurte rpajgycHi MipH /B 20

:H:}_,rrin Bi E'._ AKIIO:

Kyr B #Ha 20° menmnii eig kyra C JI O

KYT B VBl Einamuﬁ 3a KyT {_ZI P H

LB =153 I1 K

30° | 40° | 50° | 40° | 30° 70° | 80° | 90° | 40° | 90°
|

2. OgHH 3 KVTIB TPHKVTHHEA Ha 20° MeHImINHA BiAg Apyroro # yapidi MeH-

IIHH BiJ TPeThOro. SHAHAITE KVTH TPHEYVTHHEKA.
SHAUAITL rocTpl KVTH NPAMOKYTHOIO TPHEYTHHKA, AKILO:
1) onne 3 HEX Ha 26° OlaLINAEA 3a IHIIHI;

2) oauH 3 HuX cradoBuTs 80 %% Bia iHmoro,

JHAWJITE rocTpl KYTH NPAMOKYTHOrO TPHKYTHHEA, AKIIO:
1) opgun 3 HUX v 5 paais Glabmuil 3a iHIAIA;

2) 1XHl1 rpagycH1 MipH BITHOCATHCA AK 3 : 2.

[-E 45. ¥V pisrobeapesomy TpHKYTHHKY ABC 3 ocHoroio AB npoeeaeHO

52

sucory CK. 3uaiigire nepumerp TpukyTHHEa ABC, AKI0 nepuMeTp
TpHKYTHHKA ACK nopienioe 30 cm i CK = 12 eMm.
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46.

47.

48.

Y pieaobeaperomy TpHKYTHUEY ABC 3 ocHoeow BC npoeegeHo mejia-
oy AM. 3raialTe nepuMerp TpUKYTHHKA ABM, axkmo nepuMmerp TpH-
kyTHHEKEa ABC popieaioe 32 cm 1 AM = 8 cwm.

SHaaiTE KVTH piBHOOEAPEHOr0 TPHKYTHHKA, AKINO OIHH 3 HHX Ha 24°
OlasmuH 3a IHMHEH. CRINLKH BHNAAKIB CJA1 POSrIAHYTH?

Un icHVe TPHKYTHHE 3 nepumetrpoM 20 ¢M, oJHA CTOpPOHA AKOr0o Ha
4 cm Dinema 3a apyry i Ha 3 ¢cM MeHIIAa Bif TpeThoi?

Kono i kpyr

49. (Vero.) 3uaiinite:

al.

1) miamMeTp Kona, AKIIO Horo paaiyc mopiBHoe 6 cM; 7 aM;

2) paniye kona, niamMeTp AKOro gopieHioe 4 am; 5 oM.

@Haﬁ;:j'rh rpagycHy Mipy KyTa, BIUCAHOrO B KOJO, AKIIO BLATIOBIMTHHAH
HOMY IEHTPAJBHHH KVT JA0OPIBHIOE:

1) 807; 2) 200-.

BuznauTe rpaaycHy MIpY [EHTPaJbLHOro KyTa, AKIN0 BIANOBRIAHHH
HOMY BIHMCAHHMH KYT JOpPIBHIOE:

1) 50°;

2) 110°-.

@ 2. Ha mamoury 8 Touka O — neaTp kona. 3HaiifiTe rpagvcHy Mipy:

1) kyra O, akmo SC = 46°; 2) kyra D, axmo 0 = 96°.

Man. 8 Man. 9

2. Ha manmwreky 8 Tourka O — HeHTp Kosa. JHAHIITE rpajiycCHY Mipy:

a7.

1) kyra C, akmo £0 = 94°; 2) wyra O, axmo ZD = 44°,

. Ha manwary 9 toura O — pentp roaa, CD - goruuHa 0 Kojaa, Tod-

Ka B — Touka JOTHKY. JHAHAITE:
1) ZOBA, axmo £ ABC = 62°; 2) ZDBA, sxkmo S0BA = 30°.

. Ha manwargy 9 rouka O — uenrtp kona, CD — noruuHa J0 Koja, TO4-

Ka B — TouKa JOTHRY. SHAHAITE!
1) ZABC, arkmo £0OBA = 32°; 2) Z0BA, axmo £DBA = 136°.

. Toukn A 1 B HanexaTsk KONy 1 JemaTs no pianl doxku Big xopau CD,

ZCAD = 76° 3maiigites ZCBD.

Pagiven asox kin gopisHwonoTs 8 em i 5 em,. 3Hailigits BigcTrans Mim ix
HEeHTpaMi, AKI0 KOJa MalTh:

1) BHYVTPIIIHIH JOTHEK; 2) 30BHIIHIH JO0THEK.
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O

o8, Paaiyen apox Kia jopiBH0OHOTE 4 M 1 T cM. 3HAHAITE BIACTAHE MIXK IX
HEeHTpaMH, AKII0 KOJAa MAKTh:

1) saopHIimHINA A0THK; 2) BHYTPIIHINA JOTHEK.
(2] 59. Ha mamonxy 10 Touka O - uentp kona, ZCOB = 40°. Buaiinirs
JCABRB,
B
C B M d

Man. 10 Maxn. 11

G0. Ha manmorry 10 Touka O — nenTp koaa, £ ACQO = 21° 3maiinite L£COB.

61. IIpama MK - pormusHa Jo Koja, Touka O — ueHTp Koaa, Touka M —
TOUKa JOTHKY (Maka. 11). 3maiinites #BMK, axmo ~BOM = 130°

62, Ilpama MK - poruuHa a0 Koaa, Touka O — ueHTp Kojaa, Touka M —
Touka aoruky (maa. 11). uaigirs ~AMOB, axmo ZFKMB = T0".

63. Biacrans Ml uneHTpaMmn ABOX Kin gopiBHioe 16 cm, a 1x pagivem Bijg-
HOCATHCA AK 2 ! 3. SHAHAITE pajliycH KiJg, AKI[0 BOHM MAKTH:
1) BEYTPIIMIHIN TOTHK, 2) GOBHIMHIN JOTHEK.

{4] 64. IIpami AB i AC gorukaoTses A0 Kona is nesrpom O B Toukax B
1 C. 3uangire BC, agmo AB = 4 em, ZOAC = 30°,

65. Kono, enucare v pipHODeApeHHH TPHKVTHHE, JIJIHTH HOro DIYHY CTO-

POHY HAa BIAPI3KH D cM 1 2 cM, NOYWHAKYH BlJl OCHOBH. JHAH/ITE IIEpPH-
MEeTp IBEOI0 TPHKVTHHEA.

66. Kono, enmucare v pipHOODeApeHHH TPHKVTHHEK, ALIHTEH Horo DIYHY CTO-
POHY HAa BiApiskn 4 cm 1 3 cM, NOYHMHAKYH BlJ BEpPINIHHH, II0 OPOTH-
JeXHa OCHOBl. 3HAHAITH NepHMETP OLOr0 TPHKYTHHEKA.

67. Pienobegpennil TpHKyTHHK ABC 3 ocHoBOIO AB BnHCAHO B KOJO 3 IIeH-
TpoMm y Touni O, LFAOB = 100° 3maiigite kytH TpukyTrHrrka ABC.
Crineku poap’'aakis mae zagaua?




TEMA 2

HOTUPUKYTHUKWU. NAPANENOIrPAM
| MONO BUAM

Y WM TEMI BU:

O npuragacTe NOHATTA NPAMOKYTHMKA Ta KBaapaTa,

O alanaceTecs Npo napanenorpam | HOro BNacTUBOCTI Ta 03HaKkKW, BUOW napa-
nenorpama, IxHi BNAcTUBOCTI Ta 03HaKM,

O HaBYMTeCR EIEI"]'.'I"'_I{HT'DEFEETH HaneXHICTb YOTHPHKYTHHES OO0 NEBHOMND BMAY,

3acTOCOBYBATH BMBYEHI 03Ha4YeHHA Ta BNacTUBOCTI A0 pPO3aB'A3yBaHHA
3afav.

§ 5. YoTMpPUKYTHMK, HOro efleMeHTHM.
CyMa KyTiB YOTUPHKYTHMKA

1. YOTUPHKYTHUK | HOro eNeMeHTH

Homupurymuuxom HAZHBAOTE (Qirypy, mo CKIANAETBECH 13 YOTHPHOX
TOY0K 1 YOTHPROX BIIPI3KIE, AK]I NOCAIIOBHO 1X CHOJYYAKTH,

[Iprn upomy KoAHI TPH 3 UMX TOYOK He JIeXKATh HA OJHIA nNpaMim,
a Biapiszku, Aki IX CHOAYYAaKTh, HE MAKTH HKOMAHHX IHIHX CHiABHHX
TOY0K, KpPIM JaHHX.

Byab-akiil YOTHPHKYTHHE oDMe}Xye NeBHY HACTHHY IJIOUNIHHM, AKAa
€ BHYTPIMIHEOW ODJACTH) YOTHPHEKYTHHEA.

Bepmuan A i B —
Cycidni éepuwiunuy —
KiAaml oagmiel CTOPOHH

Touxn A, B, C, SR S
D — sepuiunu e
LOMUPUKYMHUKE. BepmmEn A 1 C

NPOMULENCH] BEPULUHY —
HecycigHl BepIIHHH
YOTHPHKVTHHEKA.

Cropouu AB 1 BC -

Bigpiskn: AB, cycioni, abo cymimcHi, —
BC, CD, DA — MAKTE CILIBHY BEPIIHHY;
CTMOPOHU croposu AB i CD -
HOMUPUKYMHUKQD. npomMuAeNni — He MaKwTh

COLNBHOL BEpPIIHHHA.

O 33
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Kyt KLM, LMN, MNK i NKL — xymu womu-

pPuUKymHuKa.

Kymun K i L — eycioni

L M Kymu — BeplIHMHH IIHX
KYTiB — CyCiJHI BEPIIHHH Biapiskn
HYOTHPHEYTHHEA, EMiIN —
» Kyrn K 1 M - diazonani
N RPOMULENCHI Kymu — YOMUPUKYMHUKAQ.
YOTHPHKYTHRK BEPIIMHHM [HUX KYTIB —

NPOTHIEKH]I BEPIINHHA
YOTHPHKVTHHEKA.

KLMN

Pypsw = KL + LM + MN + NK — nepumemp o-
MUPUKYMHUKG — CYMAa JOBAHHH }?EII. 1Horo E"I'ﬂl]];H

JayBaxxHMMo, 0 IPH NO3HAYEHH]I YOTHPUMKYTHHHEA OYVKEBH, IO CTOATH
nopyv4, BIANOBIAKTE CYCIHIM BepIIHHAM 4YOTHPHKYVTHHEa. Hanpmurnan,

yoTHpPUKYTHHRE ABCD (Mman. Ha c. 55) moxHa nozHauuTH e raxk: BCDA,
abo ADCEB, abo CBAD Tomo.

2. Buan YoTUPUKYTHUKIB
OpnHE 3 KYyTIE YOTHPHKYTHHMEAa MOMe

B B
Oyt Diabmum z3a poaropHytuil. Hanpn- o 0
KJajd, HAa MAJHKY 2.1 KyT A YOTHPHKYT- A
Huka ABCD e DinbmmmM 3a po3ropHyTHM.
Taknit YOTUPUKYTHUK HA3UBAIOTL HEORYK- ) I

Aum. HAKmo Becl KYTH YOTHPHKYTHHEKA

menmi eig 180°, ro iloro naszusawre onyx-  Man. 5.1 Max. 5.2
aum. iaroHani onyrJIoOro YOTHPHKEYTHHKA NEepeTHHAKTHCA (JHUB. Mad.
EHIIE), 4 HEONYVKJIOro — He NepeTHHAKTLCH (Mana. 2.2).

3. CyMa KyTiB WOTHPUKYTHMKA

[l\'r Teopema (npo cymMy KyTiB 4oTHpHKYTHHKAa). CyMa KyTIiB 4YOTHpH-
L KyTHHEAa nopieaoe J360°.

Hosedenna. PoarnaneMo BHNANOK, KOAH YOTHPHEYTHHE € ONYEJIHM,
Hexait ABCD — peaxnil YOTHPDHKYTHHE.

1) Ilposenemo B HeOoMY piaroHans AC (man. 5.3). B (
Toni FA=/1+ 22, /C=./3+ /4. d

2) Bpaxosyoun, mo 22 4+ B + 23 = 180° (ak 2
cyma Kyrie AABC), £1 + 2D + 74 = 180° (ak cyma A
KyTie AADC), matamemo: FA + B + AC + /2D = D
-.51+.£2+.iﬂ+£3+54+iﬂ-[,£2+.{5+£3]+ Max. E.3

+ (£1 + £ZD + Z4) = 180° + 180° = 360°. B RS
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IlepekorailiTeca y cupaseJIMBOCTI 1I€l TeopeMH JAA HEONYKJIOro 40TH-
pukyTHHEKA (man. 5.2). llopieHaANTe KpOKM OOBeJeHHA 111€l TeopeMH A1dA
ONYKJOTD TA HEONYKJON YOTHPHEYTHHEA. 3podiTh BHCHOBOK.

3HaiiTH KYTH YOTHPHKYTHHKA, AKINO IXHi rpagycHi MipH BiTHO-

- cATECA AK 3 1 10 : 4 : 1. OoyraHM 9 HEONYKJIHM € [eil YOTHPHKVTHHE 7

- Posg'aszanna. Hexall KyTH 4OTHPHKYTHHEKA NopiBHWOWOTE 3x, 10x, 4x i x,
Maemo pisasaaHA 3x + 10x + 4x + x = 360°, apigku x = 20°. Orxe, KYTH
YOTHPHMKYTHHKA JopieHwioTs 3 - 20° = 60°, 10 20° = 200°, 4 - 20° = 80"
i 20°. OcrinbKH OJUH 3 KYTIB YOTUPHKYTHHUKA Dinbmnii aa 180°, To ueit
YOTHPHUKYTHHE — HEONVKJIHM,

Bidnosids: 60°, 200°, 80°, 20°; HeonyKJIHIA,

(i Aky dirypy HaszuBawTs YoTUpUKYTHHKOM? O Lo HAa3MBaOTL BEPLUMHAMMK YOTUPUKYTHM-
U ga, cropoHamu YOTUPUKYTHMKA? O Akl BEpLUMHK YOTUPMKYTHUKAE Ha3MBAOTE CyCIOHIMMK,

-
= Ad
=
L

— npotunexHmi? O o Take alaroHan YoTUPHMKYTHMKa? © Akl CTOPOHKM YOTUPKMKYT-

HUKA HA3WBaKTL CyciaHiMK, Ak — npotvnexHumn? O Lo HasMBalTh NePUMETPOM YOTH-
pukyTHHEa? O Lo HasuBalTL KyTaMu YOTUPUKYTHHKA? O HAKi KyTH YOTUPMKYTHMKa Hasu-
BaKOTL NPOTUNEXHAMK, a8 AK — cyCiaHiMK? O AKMA YOTHPUKYTHHUK HA3WBaKOTL HEOMYKIMM,

a AaKMA — omyxnium? © CchopmynioiTe A AoOBEAITE TEOPEMY NPO CYMY KYTIB YOTUPMKYTHMKA.

g Fosb axims 3agaui ma buxonaime bnpabu

5.1. (Veno.) Axi a diryp (man. 5.4-5.7) € wvornpukyrEuKkaMu? HaasiTh
ONVKJIL Ta HEONVEJL YOTHPHKYVTHHKH.

Q E' 4 B & G .
E
M N 4 L A 1} R
Man. 5.4 Man. 5.5 Maxn. 5.6 Man. 5.7
2.2. HaapiTk napn npoTHieXHHX cTOpIH YoTHpHKYTHHKA EGOR (man. 2.7),

napH cyciHix ctopid. HassiTe mapyu cyciiHIX BepPIIHH ILOTO YOTHPH-
KYTHHEAa, IapH NPOTHJEHWX BepIIHH.

Haxpecnits vorHprEyTHHKE KLMN. HaspiTh mapm iioro npoTHJIE-
HHX CTOPiH, CVCIIHIX CTOpiH, DPOTHJIEXKHHX BEpIIHH, CYCIAHIX Bep-
muH. [IpoBeaiTs giaroHall NBOr0o YOTHPHKVTHHEA.

Hakpecaits onykauid 490THpUKYTHHK ABCD 1 Heonykaust PMLK.
[TposengiTs giaroHank v KOMHOMY 3 HHX.

Hu icHYE YOTHPUKYTHHE 3 KYTAMM:

1) 70°, 90°, 100° 1 120°; 2) 130°, 60°, 70° 1 100°?
YUn MOMYTE KYTH YOTHPHKYTHHEKA JOPIBHIOBATH:
1) 140°, 60°, 90° i 70°; 2) 120°, 110°, 80° i 60°7

2.7. JHAHUJITE YeTBePTHH KYT YOTHPHKEYTHHEKA, AKIO TPH HOoro KyTH
nopisHIOTEL: 1) 150°, 110° 1 80°; 2) 80°, 60° 1 30°, AxuMm — onvk-
JIHM YH HEONVKJIHM — € KOMXHHH YOTHPHEYVTHHK?

- a7
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2.8,

3.9,

2.10.

a.11.

2.12.

2.13.

0.19.

O

SHAHJITE YEeTBEPTHH KYT YOTHPHKYTHHKA, AKINO TPH HOro KyTH
NOPIBHIOIOTE:

1) 20°, 70° 1 80°; 2) 120°, 50° 1 40°,
AxuM — ONVEIHM 4H HeONVEJIHM — € KOMHHN YOTHPHKYTHHK?

SHallgiTe nepuMeTp YOTHPHKYTHHKA, CTOPOHH HKOr0O AOPIBHHOOTH
34 mm, 25 em, 0,4 om i 0,07 m.

3HalifiTs nepUMeTp YOTHPHEYTHHKA, CTOPOHH SKOr0 AOPiBHIOIOTH
0,08 m, 0,7 nm, 6,3 cm i 532 Mmm.

Yu MOMYTE yCl KYTH YOTHPHKYTHHKA DyTH:

1) rocTpuMH; 2) NpaAMHMH; 3) Tynumu?

Oaue 3 KyTiE yoTHpUKYTHHKA jpopieHwoe 120° a immi — mix coboro
piEHI. JHAHAITL HEBIIOMI KYTH 4OTHPHEYTHHKA.

IlepumeTrp YorHpHKYTHHEA jopieHioe 60 cM, a ogHa 3 floro cropin —

24 cM. 3HANAITL HeBiNOMI CTOPOHH YOTHPHEVTHHEA, AKINO BOHH Mimx
coDoW pleEHIL.

. ¥ YoTHpHKYTHHRY ABCD (man. 5.8) BC = CD 1 LACB = £ZACD.

Hoeegits, mo £ 8B = £ D.

2. ¥ worHnpuKyTHHKY ABCD (Mman. 5.9) £BAC = ZACD, A BCA = ZCAD.

HoeeniTs, mo AB = CD.

B B

A O A ¢
n D
Man. 5.8 Maxn. 5.9

5.16. 3uaiifite cTOPOHKM YOTHPHMKYTHHKA, AKINO BOHM nponopuiixi
ypenam 4, 5, B i 9, a nepuMeTp YOTHPHKYTHHKA AopiBHioe 65 cwM.

. 3HANAITE KYTH YOTHPHKYTHHKA, SKIN0 BOHKM nponopuiiiai uuenam 4,

5, 7i 8.

. SHAMAITE HEELJIOM1 KYTH YOTHPHKYTHHKA, AKINO NEeplIIHi 3 HUX J0piB-

Hioe 90% apyruii 1 Tperiit BigHOCATHCH AK T ! 3, a4 YeTBepTHil gopiB-
HIOE MIBCYMI Jpyroro Ta TpeTboro.

SHANAITE HEBLIOMI CTOPOHH YOTHPHKYTHHEA, HePpUMETD KO0 JAOpiB-
HEOE 54 eM, oaHa 31 croplH 18 em, aApyra Ta TpeTdA BIAHOCATHLCH HK
7 : 3, a uerBepra jopisH0Oe niepizHuni apyroi Ta Tpersol.

HoeeniTh, M0 B KOMHOMY YOTHPHMKYTHHKY € KYT, He Olasmuit 3a 90°.

. JloBeniTh, MO B KOMHOMY YOTHPHEYVTHHKY € KVT, He MeHIIHI Bijf

90°.

. U MoMe KVYT YOTHPHKVTHHEA OVTH DinbIIMM 3a cyMy iHmMHAX oro

KVTiB?
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E 5.23. IloOyaviiTe YOTHPHKVTHHK 31 cropoHaMu 6 cM, 6 cv, 3 eM, 4 em i
kyroMm D0° Mi>k piBHHMH cTopoHaMH. CKIIBKH pO3B'A3KIB Mae 3agada’

2.24. IlobyaviiTe YOTHPHKYTHHK 31 CTOPOHAMH D CM, o CM,
4 cm, 3 cm 1 Kvrom 70° MiK pPIBHHMH CTOPOHAMH.
CrlisKN po3B'A3K1B Mae aajaua?

2.25. OnyKNHH YOTHPHKYTHHEK HA3HBAIOThL deasmoidoM,
AKINO BiH Mae Bl mapH pIBHHX cCVCiZHIX cToOpiH
(man. 5.10). Hosemirs, mio: v C
1) piarorans BD piaurs HaBmia i gyt B, 1 Kyt D;
2) miaroHaml JeJkTOLNA B3aEMHO NepHeHIHKVIADHI.

9.26. Ilepumerp uworupuryTHHka ABCD nopisuaioe 29 cm,
nepUMeTp TPHKYTHHEKA ADB — 20 c¢M, a TPHKYTHHEA
CDB - 21 em. 3HaiiniTe gop:xuHEY giarosani BD,

Bnpabu gns nobmopenns

5.27. I'panycHa Mipa OJHOrO 3 KVTIB, III0 YTBOPHJHCA IIPH [epPeTHHI JBOX
napajejlbLHHX NpAMHBX ciuHol, AopieHIoe T0°. 3HaAHIITE rpaayvcHi MipH
pelITH CeMH KVYTIB,

B

Man. 5.10

5.28. 3HalAITE KYTH piBHOOEIPEHOTO TPHKYTHHKA, AKINO OJHH 3 HUX JOpPiB-
HI0e 70° CEiIBKH po3B'A3KiB Mae sagaua?

2.29. ¥ npAMOKYVTHOMY TPHKYTHHKY rocTpHuH KyT gopieHioe 60° a cyma
MEHIIIOTO KareTa H MejlaHH, npoBeieHol Ao rinotenyan, — 10 cm.
SHAAITE TIDOTEHY3Y IbOr0 TPHEKYTHHEKA.

H Tligzomyimecs 4o bubuenna Hobozo mamepiary

2.30. [Ipama AB e ciunow ana npamux KL 1 MN (man. 5.11). Sannmits yci
NApH BHYTPIIIHIX OJHOCTOPOHHIX KYTIB, BHYTPIIIHIX PI3HOCTOPOHHIX

KVTIE 1 BIANOBITHUX KVTIB.

M
Man. 5.11 Man. 2.12 Man. 5.13
3.31. Axum € BzacMHe poaminieHHs npaMux a i b (man. 5.12), aruo:
1) 23 = 120°, A4 = 1217 2) 72+ 74 = 1807 3) A = A4
4) 22 = 60°, 24 = 119°; ) 21 = 24 = 122° 6) 23 = A&7

2.32. 1) Hoeenirs, mo AABC = ACDA (man. 5.13), akmo AB = CD
1 ZBAC = ZACD.

2) Hoeepits, mo BC = AD 1 £ BCA = ZCAD.
3) UYu napaaensHi npami BC i AD?
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5.33. Bocemuraacankr Tapac 1 Anica BeIVTh
3nopoBHi cnocld xuTTA. Kinbkka pasie Ha
THHJEeHb BOHH NpobiramwThs JOPIKKOK
HABKOJIO TApKy, AKHHA Mae qopMy npaMo-
KEYTHHKA 31 cTopoHamu 150 m 1 200 wm.
Xaonens npobirae gopixkrow 4 pasmn,
a pisumHa - TpH4l. lleuakicTts 0Oiry
Tapaca — 16 km/roa, Anicu — 14 gKm/roga.
XTo BuTpadae DLnklIe Yacy HA TPEeHVEAHHA
Ta Ha cKiabkH? Biagnoeiaes nafTe 3 TOYHI-
CTH J0 CEeKVHH.

O Uikabi 3agaui — nomipkyii ogHave

D.34. (Beeyrpaincorka oaimniada 3 mamemamurxu, 1964 p.) 3nangite Hall-
Disbllle 3HAYEHHHA N, AJA AKOrO 711 TOYOK MOMHA PO3MICTHTH Ha ILIO-

mIMHI TaK, mod KOoMXHI TpH 3 HUX OVJIH BepUIMHAMHM NPAMOKYTHOIO
TPHKYTHHEKA.

§ 6. Mapanenorpam, Horo BNACTHBOCTI H O3HAKM

1. O3HaueHHna napanenorpama
Ta MOro BNacTUBOCTI

IMapanenvzpamom HAZHBAKTH YOTHPHEYTHHEK, ¥ HKOr0 NpPOTHJAEKHI
CTOPOHHM NMONAPHO NMApAaJelbHi.

Ha manwosry 6.1 300paxeno napanenorpam ABCD, ne AB || CD, AD || BC.
Poarnaremo saacmusocmi napaienozpama.

1. Cyma Oyae-AKHX JBOX cycimHiX KyTiE nmapaaeaorpama gopiemioe 180°,

Cnpaegi, sanpurnan, kvru A i B napanenorpama

B o
ABCD (man. 6.1) e sryTpiIHIMH OJHOCTOPOHHIMH
KyTaMH JUida napanenbHuX npamMux AD i BC Ta ciu-
A D

Hol AB. Tomy £FA + 2B = 180°, Aganoriuso o
BJAACTHEBICTE MOMHA JOBecTH A4afA OvAb-AKOl 1HINOIL

napM cyciiHIX KYTiB napajejlorpamMa. Max. 6.1

2. llapanemorpaM € ONyKJIHM YOTHPHKYTHHEOM. |

Ockinern ZA + ZB = 180°, r0o £ZA < 180°, £B < 180°.
Ananoriuao £C < 180°, 2D < 180°.
Tomy napanenorpaM — onyeauit vornpuryraux.
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4. ¥ napajenorpami MpoOTHWIe/KHI CTOPOHH PIBHI H NMPOTHJAEAH] KYTH piBHIL.

Hoaederns. Poarnapemo napanxenorpam ABCD (man. 6.2).

1) liaronane AC poszbmeae #oro Ha aBa TpHKYTHHEH ABC 1 ADC. AC -
CIILTBEHA CTOPOHA IIHX TPHKVTHHEKIR 1 L CAD = ZACB, ZCAB = ZACD (ak
BHYTPIIIHI pPi3HOCTOPOHH]I KVTH NpPH nepeTHHl cluHow AC napajelbHHX

npaMux AD i1 BC, AB 1 CD BignosiaHO). B o
2) Tomi AABC = ACDA (3a cTopoHOK 1 ABOMA P
npuiaerauMu Kyramn). Orxe, AB = CD, BC = AD P i
1 2B = /2D (AKk BIiANMOBIJH]I eneMeHTH PIBHHX TpH- o~
HYTHHKIB). -
3) Ockinskn 2 BAC + ZCAD = Z/BCA + Z/DCA, 4 D
T0 £ BAD = ZABCD. R Man. 6.2

4. Ilepumerp napanenorpama P, .., = 2(AB + BC).

d. /liaromani mapajejorpaMa TOYKOI NMEePETHHY TiAATHCA HABILI.

Hosedenna. Hexailt O — rouka nepetuny jiarosaneu AC i BD napaneno-
rpama ABCD (man. 6.3).

1) AD = BC (ax npoTuiexxHi cTOpoHH napae-
anorpama), £LCAD = LZACB, ZBDA = ZDBC (ak
BHYTPINIH]I pPI3HOCTOPOHHI KYTH NpH HOepeTHHI
napanensHux npaMux AD i BC ciuaumu AC i BD
BianosigHO).

2) Oraxe, LAOD = ACOB (3a cTopoHOWO 1 1BOMA
NpHJaerJIuMHE KyTaMH).

3) Toni AO = OC, BO = OD (ax eignopingi ¢TOpoHH piBHUY TPHKYTHH-
kis). B

m Hauo: ABCD — napanenorpam, AK — 6icexTpuca Kyra A,
* BK = 5 cm, KC = 3 cm (man. 6.4). 3naita: P g.p.

. Pose'asannn. 1) BC=BK + KC =5+ 3 = 8 (cm).
' 2) £KAD = A BKA (AK BHYTpIHI pi3HOCTOPOHHLI KVTH NpPH NepeTHHI

napanensHHXx npaMux AD 1 BC ciunow AK). 5
3) ZKAD = /KAB (3a vywmoBOoW), ToO.ui b ~ c
ZBKA = ZAKAB. Ort:xe, 3a 03HAKOK pIBHODEJIpEHO- o
.
¥
3
A i

Maxn. 6.3

ro TtpukyrHuka: OHABK - pieHOGeapeHHN,
AB = BK = 5 (cm).
4) P,p-p = 2(AB + BC) = 2(5 + 8) = 26 (cm).

Bidnosidwe: 26 cMm. Man. 6.4

2. O3HaueHHA BUCOTH NapanenorpamMa

Bucomow napanenozpama HAZHBAKTE NEePHeHIHKYAAD, NPOBeIeHHH
3 Oyab-AKOl TOYKH CTOPOHH NAapajejorpaMa A0 NpaAMol, OI0 MICTHTH

NPOTHJERHY CTOPOHY.
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O
M
B . C
B C
e
A < D Ay D
Man. 6.5 Man. 6.6

Ha mamorky 6.5 MN — BHcoTa napanenorpama; MN | AD, MN 1 BC.

| q 3 kowHOI BEPLIMHW Napanenorpama MoxHa NpoBecTy ABi BUCOTM. !
-

Hanpuknan, Ha manweky 6.6 BF 1 BT — sucorn napanenorpama, nmpo-
BeJleH]l BlANOBIAHO Ao cropid AD 1 CD,

3. O3Haku napanenorpama
PoarananeMmo o3Haxu napaacrozpama.

(l\ Teopema (ozpaky papanenorpamMa). AKmoO B YOTHPHMKYTHHKY:

1) aBi cropoHu piBHI i mapaaeasHi, abo 2) nporuiaesxHi CTOPOHH
nonapuo pisui, aGo 3) giaromani nepeTHHAKWTHCH Wl TOUKOW0 Hepe-
THHY JINATHCA HABNLI, a00 4) npoTHiexHl KYTH NONapHO piBHI, —
TO YOTHPHEYTHHE € RApPaienozpamom.

osedennn. 1) Hexait v wornpukyranry ABCD AD = BC i AD | BC
(man. 6.7). Ilpoeepemo giaronans AC. Posraasemo ACAD 1 AACB.
£ CAD = ZBCA (ax BHYTpiMIHI pi3HOCTOPOHHI KYTH IpPH NepeTHHI napa-
nensHUX npAaMux AD 1 BC ciunow AC). AC - cninsHa croporHa, AD = BC
(za ymosow). Orxe, ACAD = AACB (3a apoMa CTOPOHAMH B KYyTOM MiM
aumu). Toai ZACD = ZCAB (ax sianoeinui). Ane ne piaHocTopoHHI KyTH,
1110 yTBOpUIMCH npu neperudi npamux AB i CD ciunow AC. Tomy AB | CD
(3a oaHAKOK NapajelbHOCTI nNpaAMHux). Orxe, vV YOTHPHKYTHHERY ABCD
NpOTHAEXMH] CTOPOHH NonapHo napajensHl. Tomy ABCD — napaneiorpam.

2) Hexa#l y 4oTHpHKYTHHKY ABCD: AD = BC B 8
i AB = CD (man. 6.7). Ilpoeegemo pgiaromans AC. ’f,ﬂf
Toni ACAD = AACB (3a TpwoMa cropoHamu). Tomy =
ZACD = Z#CAB, a orxe, AB || CD (3a o3amaxow ff”'f
napajejJbHOCTI NpAMHX). AHAJOTIYHO JOBOJAHMO, IIIO By D

AD | BC. Orxe, ABCD — napanenorpam.
3) Hexail v wvorupukyTHHRY ABCD niaromam AC
i BD nepernHawoTeeca B Touni O 1 AO = OC, BO = OD

1 o
(man. 6.8). ZAOD = ZCOB (axk BeprHkansHi). Tomy ‘a%ﬁ 23
AAOD = ACOB (3a npoMa CTOPOHAMH TA KYTOM MM \/?Q
*.__.r"
A i ~'D

Man. 6.7

BEuMHE), 3eiacH AD = BC, AHATOrIYHO AOBOAHMO, IO
AB = CD. 3pamxawun Ha 1. 2 i€l TeopeMH, TPHUX0IH-
MO 10 BHCHOBKY, o ABCD - napanenorpam.

Man. 6.8
6.2 C
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4) Hexann y napanenorpami ABCD: FA = ZC, £8B = ZD (man. 6.1).
OckineE FA+ LB+ LC+ 2ZD=360°, 7oA+ ZB+ ZA+ ZB = 360°,
2(£A+ £B)=360°; ZA+ £B =180° Ane £A 1 ZB — BHyTpiUIHI OJHO-
cropoaHi KyTtn aaa npamux AD i BC Tta ciunol AB. Tomy AD || BC (3a
03HAKOW mapajenbHocTi npamux). Auajsoriuso gosogumo, mo AB || CD,
Orsxe, ABCD — napanenorpam. B

m Y gorupRRyYTHRKY ABCD AD = BC, A CAD = ~ACB. [lose-
* etH, mo ABCD — napaiejiorpam.

Hosedenna. Hexain ABCD — paHnii yoTHpHMKYTHHE (Mana. 6.7).

1) Poarnanemo ACAD 1 LACB. AC - 1xHA cniasHA cropoHa, AD = BC,
LZCAD = ZACE (3a yMOBOID).

2) Orxe, ACAD = AACB (3a ApoMa CTOPOHAMH TA KYTOM MIX HHUMH).
3) Tomy AB = CD. Ane Toai B woTHpuKYTHHKY ABCD nporuiesHi crto-
poHM nonapHo piexi, Tomy BiH € napanenorpamom.

SHalpiTeE Kinkka iHMAX cnocobie goBefeHHA niel sagadi.

= el - Mpo peAxi BUOM YOTUPMKYTHMKIE (KBagpaTH, NPAMOKYTHWUKM,
A WP payie.. — piBHoBiuki Ta npaMokyTHI Tpanewil) aHanu wWe AaBHLOErvneT-
o | ChbKi T2 BABMNOHCHK MaTEMaTHKKN.

TepmiH «napanenorpams» — rpelULKoOro NoXoMpKeHHA, BBaXaTh, Wo Aore eeis Eeknig
(6nuabko 300 p. oo H. e.). MNpo napanenorpam | AeAKi AOro BNAcTUBOCTI 3HANKW YYHI LWKO-
nu Micdparopa («nicparopiAii»).

¥ «Hadanax» EBxnina goeeneHo Taky Teopemy: y napanenoczpami npomunexsH cmo-
POHU pigHi | NpomUunexXHi Kymu pieHi, 8 diasoHans nodinse Uo20 Haenin, ane He aragyeTLCH
Npo Te, WO ToYKa NepeTuHy AiaroHanei napanenorpama AiNUTe KOXHY 3 HUX HaBnin.

EBKnif Takox He aragye aHi Nnpo NPAMOKYTHHUK, adi npo pomb.

MNoeHy Teopio napanenorpamie Byno pospobneHo nWlle B KiHUW cepeqHLOBIYYA, a B
nigpyvHukax BoHa a'aemnacA B XVIl ct. Yci TeopeMmy Ta BNnacTMBOCTI Napanenorpama
B LUMX NigpyYHUKaX rpyHTYBaNWCA Ha akciomi napanensHocTi EBkniaa.

Tepmid «giaroHanss (3 rpey. «fian — «4epedrn, «roHiocy — «kyTs») — Biapisok, Wo cno-
NyYae BEPLUWHW KYTIB.

Eeknig, Ak i BinblwicTe MaremaTUkie Toro Yacy, ANA Ha3BKW Biapiaka, wo cnony4yae npo-
THNEXHI BEPLUMHY YOTUPUKYTHHKE, 30KpeMa NPpAMOKYTHWUKS, BUKOPMCTOBYBAB iHLWMA Tep-
MiH — apniameTp». Lle MOXHa NOACHUTH THUM, WO NepLUi reoMeTpu cBol MIpKYBaHHA I'pyH-
TyBanu Ha BNUCaHKUX Yy KOMNo NpAMOKYTHUKAX. ¥ cepenHi BikM ANA Ha3BKW aragaHoro Biapia-
Ka sukopucToByBanu obuaea tepmiHn. NMuwe y XVII cr. TepMmiH «giaroHans» cTae 3a-

ransHOBXWBaHWUM,

B Aky thirypy HaamsawTe napanenorpamom? O CoopmynioiTe A QoBefiTe BNACTUBOCTI
u napanerorpama. O Wo HasvsaoTL BucoTol napanenorpama? O CdopmynioiTe A fo-
BTk 03HaKW Napanenorpama.

% Posb aximb 3agaui ma buxonaume bnpabu

m 6.1. Cepenq 4OTHPHKYTHHEKIB, 300paxxeHNX Ha ManwHEax 6.9-6.14,
VEaXKITh MapajieflorpaMH.
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Man. 6.9 Man. 6.10 Man. 6.11 Man. 6.12 Man. .13 Manx 6.14

6.2.
G.3.
6.4.

6.5.
b.G.

6.10,

6.11.

6.12.

64

HaxpecnitTs napanenorpam ABCD, y axkoro Kyt D TynmHi.

Haxpecaits napanenorpam KLMN, v akoro kyr K rocrpuii.

(Yeno.) Opgna 3l cTopid napajenorpama JopieHioe 6 em. flka gosxunHa
CTOPOHM, 10 1H nporunesxua?
OauH 3 KyTiE napanenorpama gopiesioe o0° 3HaANAITE 1HIIT HOrO KVTH.

SHAHAITE KYTH napanejorpaMa, sKIO OJAHH 3 HUX aopisHoe 110°.

6.7. 3nailigiThL nepEMeTp DapasenorpaMa, v AKoro oJHa cTOpOHA AOpiB-
HIoe 12 cM, a apyra — Ha 3 cM DiabIIA 3a Hel.

SHalAIThE NEeEpUMETD NapaJjieJIorpaMa, vV AKOro oJlHa CTOpPOHA JOPIBHIOE
18 cm, a apyra — yABl4l BiJ Hel MeHIAa.

Poar’axxiTh 3amadl, VMOBH AKHX NOJAHO B TaDIHIl, TAa mMpouHTalTe
NpI3BHINE BHAATHOI YKpalHCBKOlI MAaTeMATHKHHI, HAVKOBHILI, JOKTOP-
KH (piaMKo-MaTeMaTHYHHUX HayK. [lisHaliTecAa 3 1HTepHETY Opo 11 KHT-
TEBHH 1 TBOpYMH NLIAX.

| Buaiigits Kyt A i B napanenorpama ABCD, /A | ZB
AKOI0:
| £A + £C = 120°

KyT A Ha 20° Olabmui 3a KyT B

W|IO[&|A

1
E
| KyT A yrpuui menmumii Big Kyra B B
| LA:/ZB=3:2 H

i 45° 60~ 127 80° | 100° | 108° | 120° | 135°

SHAMAITE Vel KYTH napajejorpaMa, AKIIO:

1) cyma aeox 3 HEX gopieHIoEe 200°;

2) onuH 3 HEX Ha 40° MeHIIHHA Bl 1HIOOTO:

J) OMMH 3 HUX yABIY]l OLILIIAN 3a 1HIIHE;

4) rpagycHl MIpH JBOX 3 HHUX BIJHOCATLCA AK 4 @ D.

¥ nmapanenorpami ABCD ~BAD = 80° ZACD = 50° 3mangits £ ACB
i ZABC.

¥ mapanenorpami ABCD ZBAC = 35°, ZBCA = 40°. 3nalifiiTe KyTH
napajejorpaMa.
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6.13.

6.14.

6.10o.

6.16.

6.18.

6.19.

6.23.

6.24.
6.25.
6.26.

(Vewo.) Ml nomunkn gonymeHo B 3o0pa:eHH]1 napaJjejiorpama Ha
manwHKkax 6.15-6.177

130" 60°

60" 130"

Man. 6.15 Man. 6.16 Man. 6.17

[lepumeTp napanenorpama nopieswe 40 ecm. 3HalAlTE HOrO CTOPOHH,
AKIIO:

1) omea 3 HEX HA 4 cM OlnbIna 3a 1HIOV;

Z2) BOHH BITHOCATLCA AK 3 :© T.

[lepumerp napanenorpama gopieHioe 36 av. 3HaMAiTE HOro CTOpPOHH,
AKINO:

1) opgea 3 HUX Ha 2 AM MeHIua BiJ 1HIUOL;
2) ogHA 3 HMX YV D pasiB Olasina 3a 1HIIY.

) - ToOYKA NepeTHHY jJiaroHajeil napanenorpama ABCD. 3painiTe
niaronans AC, axmo BD = 20 cm, AB = 15 cM, a nepEMeTp TPHKYT-
HuKa AQOE nopisHoe 32 oM.

. ¥ YOTHPHKVTHHEY ABCD (man, 6.18) 21 = /72, B_ C
23 = 24, Noeenits, mo ABCD - napaneno- 1 .
'___..-"
rpam. e
AABC = ACDA (man. 6.18). domexits, mo o™
ABCD — napanenorpam. A D

IlobyaviiTe napanenorpam 3a JABOMA CTOPOHAMH Man. 6.18
H KYTOM ML HHMH,

. IlobyayiTe napanejgorpaM 3a IBOMA CTOPOHAMH TA AIATOHAJLIO.

6.21. BicexkTpHca KyTa napajejorpaMa NepeTHHAaE HOro CTOPOHY M
KyToMm 48° 3HaHIITH KYTH DapaJejorpama.
. ¥ napaneaorpami ABCD GicexTprca kyTa A aianTes cropony BC Ha

Bigpiakt BM = 5 em 1 MC = 7 cMm. 3HAHAITE DepHMeTp Napajeso-
rpama.

Y napanenorpami ABCD AB = 4 cm, BC = 12 cMm. BicexTprca Kyta A
nepernHae cropory BC v Touni P. 3naiigite BP i1 PC.

IlobyayviTe napajienorpaM 3a CTOPOHOK 1 JlAaTOHAJNAMH.

ITobOyaviiTe napaielorpaM 3a JBOMA JIATOHANAMH 1 KVTOM MiX HHMH.
Ha eroponax AD i BC napanenorpama ABCD

B K C
(Man. 6.19) nozsaueno Toukn M 1 K Tak, mo Y
ZABM = ZACDK. [losenirs, mo BMDK — napa- \ \
A M D

JeJjorpam.

. Ha croponax AD i BC napanenorpama ABCD
(Man. 6.19) noanaueno Toukn M i K Ttak, mo
AM = KC. [loeegiTs, mo BMDK — napanrenorpam. Man. 6.19
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6.28.

6.29.

6.30.

6.31.

6.32.

G.34.
6.:39.

G.30.

m 6-37.

O
IloBeiTh, n10 DiCEeKTPHCH ABOX CYCIAHIX KVTIB NapaJjejorpaMa B3aeM-
HO NeplneHANKyJIApHI.

Y napanenorpami rocTpuil Kyt gopieHwpe 60°. Bucora nmapanenorpa-
Ma, IpOBEJeHA 3 BEPIIHHHA TYIOro KyTa, JLIHTE NPOTHIEMHY CTOPOHY
Ha BIAPI3KH 3 ¢M 1 D cM, MOYHHAKYH BijJl BEPIIHHH TOCTPOrc KVTAa.
SHAHAITE NMepHMEeTp NapaJjiejorpama.

¥ napanenorpami ABCD AB =6 cm, Z# B = 120°, Bucora BK minnTs
cropoRY AD Ha nBa OJHAKOBHX Biapiazku. 3HalAiTE DepHMeTp napa-
JeJIorpaMa.

¥ napanenorpami ABCD 3 peplmHHH rocTporo Kyra A NpoBegeHO
eucotTu AL 1 AK, A LAK = 140° 3dnailigite kyT C napajenorpama.

Y napanenorpami ABCD 3 pepuiey Tynoro Kyra B npoeeeHo BHCO-
™ BM 1 BN, £ MBN = 70°. dna#aite Kyt D napanenorpama.

6.33. bicexTpuca kyta B napanenorpaMa ABCD ainute cropony AD
Ha aa Biapisku AK i KD Ttakg, mo AK — KD = 1 cm. 3HaiigiTe cTO-
pPOHH Napajgelorpama, AKIDO Horo nepuMmerp aopisHioe 40 cM.
bBicexTpuca Kyra A napanenorpama ABCD pinuts cropony BC Ha nBa
sigpiakn BK i KC rak, mio BK : KC = 3 : 7. 3uaiigits cropoHn napa-
JejorpaMa, AKIO Horo nepuMeTp JOpPIBHIOE 78 CM.

Ilea KyTH napajenorpaMa BIIHOCATHCA AK D : 7. 3HAHAITE KVT MIXK
BHCOTAMM [apajejorpama, NpoBejIeHHMH 3 BepIIHHH:

1) rynoro kyTa; 2) rocTporo KyTa.

OauH 3 KyTiB napanenorpamMa Ha 12° diapmm#H 3a IHIIKMH. 3HAHIITH
KYT Mi BHCOTAMH IAPAJIEJIOrpaMa, MPOBEJEHHMH 3 BEPINHHH:

1) rocTporo Kyra; 2) Tynoro Kyra.

HoeeaiTs, M0 TPH BHCOTH TPHKYTHHEKA ado IXHI NpoJoBMXeHHA Nepe-
THHAIOTLCH B OAHIN TouIll (OPTOLEHTPlI TPHKYTHHKA).

Hosedenna. 1) Hexaiit AH,, BH,, CH, — BCOTH TOCTPOKYTHOI'O TPHKYT-
HuKa ABC (man. 6.20). IlpoeegemMo uepe3 pepIIHHM TPHKYTHHKA OpAMI,
napajelbHi NpoTHIeXHHUM cTopoHaMm. Ogepxumo TpHKYTHHK A B,C,.
JorupukyTHuk ABA,C — napanenorpam (sa nobyzosorw). Tomy BA, = AC.
Ananoriuno ACBC, — napanenorpam i C,B = AC. Orxe, C,B = BA,
Touka B - EEpE,EHHEA C,. Ockinsxu BH, 1 AC i AC | A,C,, TO BH 1A E

Tomy BH, HanexHTh nﬂpe,n;ﬂﬂﬁnmy NepneHINKYJIApY J0 CTOPOHH Aiﬂl T]]IE-

KVTHHKA AIBIUI. Ananoriuno AH, 1 CH,; manexarh
CepelHHHNM NepneHINKYJApPaM g0 ABOX IHIIMX CTO-
piH usoro TpURyTHUKA. Sk BigomMo, cepeguHHI nep-
NeHAUKYIAAPH [0 CTOPiIH TPHKYTHHKA NEpeTHHAITH-
cA B ogHil Touni. Omxe, AH,, BH, i CH, nepeTuHa-
HOTLCA B OMHIN TOYIIl,

2)

ZC = 90°% T0O oYeBHAHO, IO TPH BHCOTH NEepeTHHA-
I0TECA B Toum C.

3)

TPLOX BHCOT TPHKYTHHEKA NepeTHHAKTHLCA B OAHIN
rouni. JlopeperHa ananoriuae go gosegeHHEA v n. 1. B

66

Axmo AABC — npaMOKYTHHI, HANPDHKJIAX

Axmo AABC — TYNOKVTHHII, TO NpPOJOBKEHHA
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Bnpabu gns nobmopenns

6.38. 3raigiTe ApYraH rocTpHil KYT DPAMOKVTHOTO TPHKYTHHKA, AKIIO
nepmui gopisaioe: 1) 20°%; 2) 65°.

6.39. [Ipi cTOpOHH TPHEYTHHEA MOpiBHIOKTE 1,2 cM 1 2,0 cm. Hxomy
HAHDLIBIIOMY OLUIOMY YHCJAY CAHTHMETPIB MOMKe NOPIBHIOBATH TpeTH
cropoHa?

6.40. BopHimHAINl KVT TPHKYVTHHEA V 2 pasH OlikIHi 3a 0JHH 3 BHYTPIMIHIX
KVTIB, He cCYMIMKHMH 3 HuM. [opemiTs, 0 TPHKYTHHE € piBHODEIpeHHM,

6.41. YUu moxxua nobyayeaTi YOTHPHKYTHHK 31 cropoHamu 6 cm, 6 cM, 4 cm
1 2 em ma kyrom 607 Mixk plBHUMH cTOpOHAMHY

H Tligzomyiumecs go bubuenns Hobozo mamepiany

6.42. 3uaiiniTe nepumerp i nuomy NpAMOKYTHHKA, CTOPOHHM SKOro AOpiB-
HI0WOTE: 1) 5 em 1 T em; 2) 2 nm 1 14 cm.

%I Xummeba mamemamuxa

6.43. 1) @epmepra 2ibpana yposxkail sepaa Ta 3acunana iioro B 3acik, 1o Mae
(popMy NpAMOKYTHOrO napanefiemnena 12 M 3apfoBXKH 1 8 M 3aBIIH-
puik#, 3epHo HacunaHo B 3acik go Bucotru 2,5 m. IMo6 gismarucs,
CK1IBKH BAaXXHUThH YCE 3epHO, 3Ba*XHIH Amuk 0,5 M aapnopxkn, 0,0 M
gamupmKH i 0,4 M 3aBBMIMKH, VINEPTE HANMOBHeHHI sepHOM. CKRINILEKH
BAKHJIO 3epHO B 3ACIKY, AKINO 3epHO B AIMHKY Bamuno 80 yr?

2) Arxum dDype BETOPr (pepMepKH BiJl IpOAaXXy BChOIO 3€pHA 3a I'VPTO-
BOIO IiHOW, mo ckaagae 6000 rpa za 1 17

Uikabi 3agaui — nomipkyi ogHae

6.44. Budamui yxpainui. 3aTHIIITE IO TOPH30OHTAJAX MPI3BHINA BHIATHHX
VEpalHIlB (3a moTpedH BHKOPHCTAHTE JOJATKOBY JiTepaTypy Ta iHTep-
HeT) H OTPHMAETE ¥V BHALIEHOMY CTOBINYHKY IM'A JaBHBOTPEILBKOTD
(pimocotha, MaTeMaTHKAa, PeJiriffHOrO TA NOJITHYHOrO JlAd9a.

1

4
i

AEEEEEER T T

1. BagaTEn#l YEpalHCAKHI HAYKOJHABENb V TAJAY3l 3BADIOBANBHHX MTpOIE-
ciB, MOKTOp TeXHIYHHMX HavK, [epoll ¥Ykpalmm.

O — 6/
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O
2. ¥rpaiaceka moereca, nybaimucTrra, gisuka OYH, Gopumnaa 3a Hesamemxk-
HicTh YEpainm v XX cromiTri.

3. VEpalHCcBKRI NDHCHEMEHHHK, NO0eT, NVOIIMHCT, DepeKjJanad, YIeHHi, rpo-
MAJCEKHH 1 momiTHYHHA miaa (1856—1916).

4. BapaTani yKpalHCRKHE JiKap cBiTOBOrO piBEA, VIEHHH V TAJNV3AX MegH-
nuHN, DiokibepHeTHKH; HOro iM'AM HAZRAHO [HCTHTVT CcepUOeBO-CYAHHHOL
Xipypril, aKH# BiH OYONIOBAE NPOTHAroM ABAJIATH pPOKiB.

o, IMoniTwurwii aisu 1 nybaigner, opradizaTop vEpalEcEKO0lL HavKH; lonosa
Hearpansnol Pagn ¥Vepaincexol Hapoarol Pecnybanixn.

6. YepalschEa HAPOJAHA XYIOMHHIA Y HAHD] +HAIBHONO MHCTEITBA, HAIl1O-
HAJABHA JEereHaa YKpalHH,

7. ¥YKpalHcbKA aKTOpKA Teatpy Ta Kirmo. Hapoana apructka YEpalHu, nouec-
Ha rpoMaasHka Kuesa.

§ 7. MpaMOKYTHMK | HOro BAACTUBOCTI

1. OsHauyeHHAa Ta BNACTUBOCTI NPAMOKYTHHMKA

Ipamoxymuurom HAZHBAIOTH APAJEIOrpaM, ¥ HKOr0 BCi KYyTH npami
(Man. 7.1).

OCKLILKH NDPpAMOKYTHHEK € HDapajejorpaMom, TO BIH Mae BCl siacmu-
socmi napaaenozpama.

1. ¥ NpAMOKYTHHKY INPOTHJIEMAH]I CTOPOHH piBHI.
2. llepumerp npamoxyrauka P ..., = 2(AB + BC).
J. JliaronaJi NMpAMOKYTHHEA TOYKOI NEepPeTHHY JLIATLCA HABITII.

KpiMm nwkoro, npAMOKYTHHE MAa€ e aaacnueocmi.

4. Jiaronajnl NpaAMOKYTHHEKA piBHI. I

B .C B, c
0~
e
—_ "
-
A D A= ~J,
Man. 7.1 Man., 7.2

Hosedennn. Hexail gano npamokytank ABCD (man. 7.2). AACD = A DBA
(3a nroMa kKateramu). Tomy AC = BD. B

5. Touxa mepermHy giaroHajeH NMPAMOKYTHHMEA PpiBHOBiIAJeHa Bl
ycix HOTO BepIiHH.
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Ockinsen AC = BD, a AO = OC, BO = 0D (man. 7.2), To 04eBUAHO, [0
AO = BO = OC = OD.

m Hdiaronans ZiMUTe KYT NPAMOKYTHHKA ¥ BlAHOWIeHH] 2 : 3.
* 3JHAHTH KYT MiK AlaroHaJIAMH OO NPAMOKYTHHKA.
. Poag'azanna. 1) Hexait ZFADO : ZA0ODC = 2 : 3 (man. 7.2). ITosraunmo
s LADO = 2x, Z20DC = 3x. Toni 2x + 3x = 90°, x = 18°.

Tomy FADO =2-18 = 36°; ZODC =318 = b4°.

2) AOCD - pieHoOenpenmnii (0o DO = OC). Tomy Z0CD = ZA0DC = 54°.
Y AOCD: Z2COD = 180° — 2-54° = 72° Omxe, KYT MiX JiaroHalaMH
OLOro NPAMOKYTHHEA TOpIBHIOE |2°.

Bidnosiow: T2°.

2. O3HaKu NpAMOKYTHMKA
PoarnsaHemMo o03HaKu nPpaMoKymHuKa.

@ Teopema (0zHAKH DpAMOKYTHHEA). dKmo B mapanexorpama: 1) yei
KYTH piBmi, abo 2) onun KyT npamui, ado 3) giaromani pismi, —
TO napajgeaorpam € npAMOKYMHEUKOM.

IHoaedenna. 1) OckineEKH Bcl KVTH napalejorpaMa pisHi, a IXHA cvMa
mopisHIOEe 360° To KoMHHMI 3 HHX mopiBHoe 360° : 4 = 90° A Tomy mapa-
JeJIOTPAM € NPAMOKYTHHKOM.

2) Hexaii kyvr A napanenorpama ABCD npamuii (Man. 7.1). Toai
C=ZA=90° ZB=/7D=180° - £A = 180° - 90° = 90°. Orxe, vci
KVTH NapajieiorpaMa NpAMi, a TOMY BiH € NPAMOKYTHHKOM.

3) Hexait v nmapanenorpami ABCD piaromani AC i BD pieni (man. 7.2).
AD - croinesHa cropoHa TpHEVTHHEIB ABD i DCA. Omxe, AABD = ADCA
(3aa TphoMa cTopoHamHu). Tomy S BAD = ZACDA. Ane w £ZABC = ZADC,
£ BCD = ZBAD., ¥ napanenorpaml Bcl KYTH piBHI Mix cobow. Tomy BiH
€ MPAMOKYTHHKOM (3a m. 1 1iel Teopemn). B

B
m ¥ woml i3 nentpom O wnpoeeneHO

« piamerpn AC 1 BD (man. 7.3). BuagaunTn BHJ 40-
- THpHKyTHHEa ABCD.

Poaze’azanna. 1) Ockinskn AO = OC, BO = 0D (ak
paxiyeu), To, 334 OZHAKOK NapaiejlorpamMa, MaeMo,
mo ABCD — napanenorpam.

2) Ockinekn AC = BD (ak piameTrpH), TO, BHKODH-
CTOBVIOUH O3HAKY NPAMOKYTHHKA, MAaeMo0, IO
napanenorpaMm ABCD € npaMOKYTHHKOM.

Bidnosidv: NpAMOKYTHHE. Man. 7.3

Y o Ay irypy HaamBawTe NPAMOKYTHAKOM?
U O CoopmynioiTe i AOBELITL BNACTUBOCTI NPSIMOKYTHUKA.
O ChhopmynioiTe il oBE0iTE 03HAKKW NPAMOKYTHUKE.




TEMA 2

s Fosb'sximb 3agavi ma Buxonaime Snpabu

7.1. 5sIx1 13 yoTHpHKYTHHKIB, 300paskeHMX HA MaJwHKaAx 7.4-7.8,
€ NPAMOKYTHHEAMUY

[/ e

Man. 7.4 Man. 7.5 Man. 7.6 Man. 7.7 Man., 7.8

7.2

7.3.

1.4,

7.5.

2]

1.1.

7.8.

/0

Y npamoxyTHHEY ABCD piarosane AC popisHIOE D cM. flka JOBRHHA
piaronanxi BD?

CTopoHH NpAMOKYTHHKA AOPIBHIOIOTE O ¢cM 1 8 ¢M. dHalaiTe ioro
nepuMeTp.

SHAHJIITE NEPHMETP NPAMOKYTHHMEKA, CTOPOHH AKOr0o JOPLIBHIOWTH
3cmidcm.

AR YOTHPpHKYTHHE € NPAMOKYTHHKOM, TO HOro JiaroHaal Mixk coboo
piBHIL. Yu npaBuasHe obepHeHe TRepeHHA! HasemiTs npuxnaj.

7.6. Cropona BC npamoxkyTHHKa ABCD nopisHioe 8 cM, a AlaroHajib
BD - 12 cM. 3HalifiTek nepumeTp TpHEyYTHHEKA BOC, pe O — Touka
nNepeTHHY AlaroHaj e NpAMOKVTHHEA.

O — TouKA nepeTHHY JAlaroHajeil npaMokyTHUKa ABCD, AC = 12 cm,
nepumerp Tpukyrauka AOB nopisawe 16 em. 3uaiinits cropony AB.
(Verno.) Hlo moxHA cKa3aTH 1Ipo BU NApAJIeNIOrpaMa, KOJAM BLIOMO, INO:
1) open 3 HOro KYTIB HE € rOCTpHM;

2) :omeH 3 HOro KVTIB He € TYIIHM;

3) Bin mae Tpu piBHHX Mix cobow KyTH?

IloBemiTs, 10 KOJH B YOTHPHKYTHHEY TPH KVTH NpAMl, TO el 40TH-
PHKYTHHE — NPAMOKYTHHEK.

. JloBegiTh, 10 KOJAH B YOTHPHKVTHHKY BCl KYTH plBHI, TO IeH 40TH-

PHEVTHHE — NPAMOKVTHHE.

. Poap’axxkiTs 3agadl, YMOBH AKHX IMOJAHO B TabDJAHIl, TA IMpoYHTalTe

NPI3EHINE TMepIol oJIMOIACEKOl YEMITIOHKH He3AJIe:KHOl YKpalHH.

| TepumeTrp npamoxyTauKa ABCD nopismioe 40 cm. 3nait- | AB | BC
| mith croporn AB i BC 1s0ro npAMOKYTHHEA, AKIIO:

!Aﬂﬂﬂﬂcmﬁinbmaaaﬂﬂ A | )
|AB: BC=2:3 J | B
12 em 11 em 9 cm 8 oM
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7.13.

7.14.

7.19.

=]
b
=

1.23.

Ilepumerp npamMmoryTHHEKA gopieHEe D0 cM. dHAHAITE HOro CTOPOHH,
KOJIH BLAOMO, IIO:

1) ogpa 3 HUX HA 5 CM MeHINA BlJ 1HINOIL;
2) CTOpOHH BiTHOCATHCA AK 4 : 1.

(Veno.) Ha manwrry 7.9 sobparmeno npaMokvTHHEK ABCD. 3HaliniTs
VvCl piBHI Mix coDOH KYTH, B L‘
SHAWAITE 3a MaJdwHKOM 71.9: 7
1) 23, akmo £ 8 = 50°: u,f’
2) £2, akmo £ 10 = 41°, /<fﬂ

5. JHAHTITH 38 MAJKHEKOM 7.9:
1) £5, akmo £ 2 = 40°; ...-.1 D
2) 212, axmo £ 3 = 32° Max. 7.9

. JdiaroHans NpPpAMOKYTHHEA ILIHTE KYT [OPAMO-

KYTHHKA HA ABa KYTH, OAHH 3 AKHX Ha 20° 6inepmuil sa immmuit, 3aaii-
JiThL 111 KYTH.

7.17. loreniTs, Mo HABKOJIO NPAMOKYTHHKA MOMHA ONHCATH KOJIO.

. SHAHAITE KYVT MK MEHIIOI CTOPOHOKI 1 AlaroHAJIK NPAMOKVTHHEA,

AKIIO BiH:

1) Ha 15° MeHmIMI BIJ KyTa MIMX JIATOHANAMM, SKHH JIEXKUTL NPOTH
MEHIIOl CTOPOHMN;

2) Ha H0° MeHmMMHI Bi KVTa ML JlaroHalaMH, AKHH JIeJKHTE IIPOTH
OinbInol CTOPOHH.

SHANAITE KYT MidK OLIBIMOK CTOPOHONK 1 JIATOHAID OPAMOKYTHHEA,
AKIO BiH:

1) Ha 90° MeHIINHA Bi KyTa MK JIaroHAJAMH, AKHH JIEKHTH IIPOTH
DlnbInol CTOPOHH;

2) Ha 40° MeHInMIT BiJ] KYTa MiXK JlaroHaJAMH, AKHH JeXHUTE NPOTH
MEHILOl CTOPOHH.

. ¥ npamoxyTHHKY ABCD piaronani nepermHaloThesa B Touni O, E -

cepenuHa AB, ZCAB = T0° dnangites 2 DOE.

. ¥ npamoryvTHHEY ABCD piaronanl nepeTHHamOThcA B Tounl O. OP -

DicekTpHca TpHKVTHHKa AOB, 2~ DOP = 130°. 3naigite ~ CAB.

. ¥ napanenorpami ABCD 3 rocTpEM KyvToM A fniarosHani nepeTHHAIOTE-

ca B Touni O. Ha Biapiskax AO i OC noaHadeno Toukn M i N rtak,
mo OM = OB, ON = OD. [oeenits, mo BMDN — npaMoKVTHHEK.

Toukn B 1 D mane:xars KoJdyv i3 neaTpom 0, AC — pgiamMeTp KoJaa,
AD = BC (man. 7.10). Joeengits, mo ABCD — NpAMOKVTHHK.

L)

- /1
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7.24.

7.25.

7.30.

2

O

Ilepnenaukynapu, NpoBejeHl 3 TOYKH NEepPeTHHY JiAroHAJIEH NPAMO-
KYTHHKA J0 ABOX HOro cycijlHiX CTOpliH, JOpiBHWOWOTE 4 cMm 1 9 cm.
BuanauTe nepumerp NpAMOKYTHHEKA,

BicexTpHca ogHOro 3 KVTiBE NPAMOKVTHHEA JLIHTE HOro CTOPOHY HAB-
mij. SHAHAITE DepAMeTP NPAMOKVTHHEA, AKOI0 Horo OLIBIIA CTOPOHA
nopieaoe 20 cm.

). biceKTpHCA OJHOI'O 3 KYTIB IPAMOKYTHHKA JLMTHTE HOro cTOPOHY HAB-

nin. 3HAHTITE NepHMeTp NPAMOKYTHHKA, AKINO HOro MeHIIA CTOPOHA
NOPIBHIOE & IM.

7.27. Ha manwargy 7.11 ABCD — npaMoKyTHUK, B 5
BK | AC, ZACD = 60°. \ 0 ~B0°
1) OK = a. 3uaiigite DB i AB; \Gf}{:

2) AC = m. 3maitnits AK i CD. P v L

.Ha manwary 7.11 ABCD - npaMOKYTHHE,

BK | AC, ZACD = 60°, AB = b. 3uaiigirs BD Man. 7.11
i OK.

. ¥ pipHODEApEHNH NPAMOKYTHHH TpHKYTHHE ABC 3 rinorenyazomn

BC = 35 cm pmucaro npaMokyTHHK KLMN tak, mo toukn K 1 L ne-
JATH HA TINOTEHY3l TPHKVTHHKA, a Toukn M 1 N - Ha Karerax.

KL : KN =3 : 2. 3aainiTs nepuMeTp NPpAMOKYTHHKA.

Y pieaOoDeapeHHH NPAMOKYTHHH TPHMKYTHHK, KATET AKOro JOPIBHIOE
20 cM, BOHMCAHO NPAMOKYTHHEK, AKHH MAE 3 TPHEKYTHUKOM CHOLIBHHHA
NpAMHAR KVT, a BEPIIMHA NPOTHAEMKHONO KYTa HAJIEMHHTL IiOoTeHyal.
SHAHAITE NepHMeTP NPAMOKYTHHEKA.

@ Bnpabu grs nobmopenns

7.31.

7.32.

7.33.

4 BepimmMHEH Tynoro Kyta B napanenorpama ABCD nposeneno BucoO-

vy BK. 3HaiifiTe KYTH napajelorpama, axmo BK = %AE

1) 'panycHAa Mipa OHOTO 3 KYTIB TPHKYTHHEA € CepefHIM apHbpMe-
THYHHM ABOX IHIIHX KVTiB. 3HAHAITE Oel KyT.

2) 'papyena mipa ofHOro 3 KYTIE YOTHPHMKYTHHEKA € cepeaHim apud-
METHUYHHM TPLOX iHmMX KyTie. 3uaiigite ueit Kyr.

Yepes roury P, mo Hanesxurs euyrpitnaii obnacri kyra ABC, npo-
BelIiT: NpAMY TAEK, mio0 11 BiApizoK, AKHHE JeXMHTL MiM CTOPOHAMH
KyTa, JLIHBCA TOYKO0W P HaBmii.

H Tligzomylimeca qo bubuexna Hobozo mamepiany

7.34.

12

Jlauo: AB = BC = CD = DA (man. 7.12). £
Iosecrn: /A= £C, /B = £D. A<>E
D
Man. 7.12
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Kummeba mamemamuka

7.29. CxopoBuil Mapm cnoiaydae TodkH A 1 B, BiJcTaHs MIXK AKHMH — 4 M
(Mman. 7.13). CKiABKH CXOJMHOK HA CXOJ0BOMY MAapIll, AKIIO KYT
HaxXnay cxoais popieHwoe 30° BucoTta cxogumHKH — 20 cm?

@ Liikabi 3aga4i — nomipkyid ograue
7.36. Un mo:xHa poapizaTm KBajapar poamipoMm 6 x 6 Ha DpAMOKYTHHKH
poamipom 1 x 47

§ 8. Pom6 | HOro BnacTMBoOCTI

1. O3HayeHHs pomba Ta MOro BNACTUBOCTI

Pombom HAZHBAKTE NapajenorpaM, ¥ SHAKOro Bci CcTOpOHH piBHI
(man. 8.1).

OckinskH poM0 € mapajenorpaMoM, TO BiH Mae BCl saacmusocmi napa-
Aeaozpama.

1. Cyma Oyae-AKHX ABOX cycimmix xkytis pomoGa e &
nopieaioe 180°.

2. ¥ pomba npoTHaeKHI KYTH piBHI. / /
3. Jliaronani pomfa TOYKO TEpPeTHHY TiAATHCHA A~ D
HABHLIL. Mas. 8.1

Kpim Toro, pom0b Mae mie Taky siacmusicnmb.

d. liaromaxl pomba B3ACMHO NePHeHIHKVIAAPHI H TIAATHE HOTO KYTH
HABITLI.
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O
Hosedenna. Hexann AC 1 BD - piaronmani pombda D
ABCD (man. 8.2), O — Touka nepeTHHY JiaroHaJieH.
1) Ockinekn AB = AD i DO = OB, o AO — meni- C A
aHa piBHOoDeapeHoro TpukyTHHKa ABD, nporegena
no ocHoen BD. Tomy A0 € rTakox BucoTOoH 1 Dicex- B
TPHCOW TPHEYTHHEaA ABD. Man. 8.2

2) Orme, AC L BD i1 ZDAO = ZBAO. B

AHaANOrIYHO MOKHAa JOBECTH, o aiaroHans AC pinntk Hasmia Kyt DCE,
a pgiarosans BD minwute Basnmia xKyvrta ABC 1 ADC.

I."Ipuunﬂn 8 Kyt mim sucorow i giaronannio pomba, npoBejeHuMH 3 011-
* HIEl BepUINHHA, AopieHoe 28, 3HalTH KVTH pomba.

- Poae'azanna. BD - piarosans pomba ABCD, B &
' a BK - #ioro sucora (man. 8.3), £ KBD = 28° (aa 28"

VMOBOW). [\

1) ¥ ABKD ZBDK = 90° — 28° = 62°,

2) Ocrinbekn DE minuTtes KyT ZADC Hasmin, To | “xh

ZADC = 2-62° = 124°, I I

3) Toxl ZABC = ZADC = 124 /A = /C = A K 0

= 180° — 124" = 56°, Man. 8.3

Bidnoside: 124°, 56°, 1247, 56°.

2. Oznaxkm pomba

PoarnaneMmo oznaku pomoa.

(l\ Teopema {{]-EHEU{H pomba). H:J:m;n B nmapaixexorpami: 1) ,qnl cyciani

cropoEn pisri, abo 2) giarosanl nepeTHHAWTHCH I NPAMHM
kyTrom, aGo 3) miaroHaas JiaWTL HABOIJA KyTH mapajejxorpama, —
TO napaienorpam € pombonm.

Iosedenna. 1) Hexait ABCD — napanenorpam (auB. Maj. 8.2). Ockinskn
AB = AD (3a ymosow) i AB = CD, AD = BC (3a BnacTHBICTIO napaJjieyorpa-
ma), To AB = AD = BC = CD. Orme, ABCD — pom0.

2) Hexait AC 1| BD (maxn. 8.2). Ocrinsxkn OB = 0D (3a BIACTHBICTIO
napanenxorpama), To AAOB = AAOD (3a ppoma Kateramu). Tomy AB = AD.
da n. 1 niei Teopemu ABCD - powmD.

3) Hiaromans DB piauTes HaBmoia Kyt D napanenorpama ABCD, Tob-
o SADB = 2 BDC (3a ymopoio). Ockinekn napaienbHl npami AB i DC
nepetHVIH cluaow DB, o ZABD = ZBDC (axk BHYTpIIIH]I pPI3HOCTOPOHHI).
Orme, FADB = ZAABD. Tomy, 3a 03HAKOI piBHODEIpPEHOTD TPHKYTHHEA,
NABD - piepobenpennit 1 AD = AB. 3a o. 1 noiel reopemua ABCD — pomd. B

IlosecTH, 110 KOJMH B YOTHPHKVTHHKY BCl CTOPOHM piBHI, TO

* IeH YOTHPHKVTHHE — poMO.

. Mosedenna. Hexait AB = BC = CD = DA (aue. man. 8.1).
1) Ockinbkn B 90THPHKVTHHEY ABCD npornneHl CcTOPOHH NIOOapHO
piBHI, TO, 38 03HAKOIO IapanenorpaMa, Maemo, mo ABCD — nmapanenorpam.
2) ¥ napanenorpami ABCD cycinni croporn pisHi. Tomy ABCD - pom0
(3a oaHaKow pomba). B

4 C
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| i y Cnoeo «pomB» rpeubKoro NOXOOMEeHHA, ¥ AaBHUHY BOHO 03-
_ﬁ"'l- e pu}fﬁ,}{iﬂ_ Ha4Yano Tino, wo obepraeTecA, — BepeTeHo, A3ury. Pomb Toni
- | ' NOB'A3YBaNW 3 NepepisoM BepeTeHa, Ha AKe HaMOTaHO HATKM,
Y «Havanax» EBkniga TepMiH apomB» TpannaeTLCA NWLLIE OOWH pa3l, a BNacTHUBOCTI
pomBa EBknig yaarani He po3rmaHys.

& W

’ai_. B ykpalHcuKid BMMBUi pomb — OOWH i3 OeCATH ONOBHUX CUMBONIB, AKI Hali npeq-
KM CNOKOHBIKY BMLLMBANK HA CBOIX COPOYKaX.

Y nasHix BipyBaHHax pomB — Ue cMMBON pPOOKMOCTI,
anxe 3a opMoKo BiH Haragye ABa TPUKYTHWUKKW, YOMNOoBi-
YOro Ta XiHoYoro Hadan.,

Pomb (i3 kpankoko nocepenuHi) € CUMBONOM 3aCiAHOND
nonA, oaHavae GaratcTeo, goctatok | aoGpobyT. Nonos-
HAA pemaHeHT ykpalHuie-xniGopobise — GopoHa, AKowW
came W rotyeanu none Ao ciebu, mae dhopmy pomba.
PomBononibdi yaopy BUILMBANK Ha BECINBHUX PYLUHWMKAX
| Ha BecinbHOMY 0aR3i. Oaar 3 BUWKMTMK poMbBamin Mo-
nopa xiHka npy Hagil mana HoCMTH ax 00 HapoKeHHA
OUTHHKW. AKe Ued cCMMBON cnyrysae cMNEHMM obeperom.

Y Ay chirypy Hasweawts pombom? O CohopmynionTe A OoBeaiTe BnacTueocTi pomba.
U O CdopmynioiiTe it noBeqiTe 0aHaku pomba.

g Posb axims 3agaui ma buxonaime bnpabu

8.1. (Veno.) ki iz 4OTHPHKYTHHKIB Ha ManwHKax 8.4-8.8 ¢ pombamu?

<>\

Man. 8.4 Man. 8.5 Man. B.6 Man. B.7 Man. 8.8

8.2. Haxpecairs pomb ABCD, y aroro Kyt B Tynui.

8.3. Haxpecairs pomt ABCD, v akoro Kyt A rocrpHi.

8.4. IlepumeTrp pomba mopieHIOe 24 cM. 3HaAHAITE Horo cTOPOHY.
8.5. Cropona pomba pgopiesHioe 4 aMm. 3HAHAITE HOro nepuMeTp.

8.6. Tocrpuii kyt pomba aopiexwe 40° Hru#l KyT YVTBOpPHOE AlaroHAJR,
NnpoeefieHa 13 OO0 KyTa, 31 cTOpoHOKH pombDa?l

8.7. Tynomi#t Kyt pomba mopieHiEe 130° HEKHIE KVT VTBOpIOE AiATOHAIB,
NpoBe/ieHa 13 IBOT0 KyTa, 31 cTopoHOKW pomba?

8.8. [liaromans pomba yvreopioe 3l cropoHol KyT 60° 3HaAlAiTE TYIHHA KVT
pomba.

8.9, [liarosans pomba yreopioe 3l cropoHow KyT 20° 3HAWAITE rocTpHH
KyT poMba.
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8.11.
8.12.

&8.19.

8.14. ABCD - pomb, /2 = 66° (Mman. 8.9). 3naitgits £ 1

. B
8.15. ABCD - pomb, /1 = 58° (man. 8.9). 3uaiigiTe /2. i 25
8.16. ABCD — pomb, £1 = 55° (man. 8.9). 3naiiaits £ 3. |
8.17. ABCD - pomb, £ 3 = 50° (man. 8.9). 3uafigitse £ 1. \
¥ pombi ABCD AB = BD. 3rangite KyTH poMOa. i \ﬂ g

8.18.
8.19.

8.20.

8.21.

8.24.
8.25.

8.26.
8.27.

8.28.

8.29.

8.30.

/6

2

O

8.10. ¥ pombi ABCD gyt A popieHoe 36° 3HAHAITE KYTH TPHKYTHH-
ka AOB, ne O - Touka nepeTHHY JlaroHaJeH.

O — Touka mepeTHHY giarouasneii pomba ABCD, £ B = 118° 3uaiigits
KyTH TpHKyTHHKa BOC.

CyMa J0BMHH TPROX CTOpPiH poMba aopieHwoe 21 cm. 3HalAiTE Horo
nepuMeTp.

Cyma moB:HHH JABOX cTOpiH pomba gopieHwie 16 cm. 3HARAITE nepH-
MeTp pomba.

£

(¥ewno.) Akl coinkHI BIacTHBOCTI MawThL poMOD
i mapajenorpam?

SHAUAITE KVTH pomMba, AKINO:

1) cyMma aBox Horo Kyrie gopiesHIOE 80°;

2) oquH 3 HUX Ha 20° 6lnbImIHA 3a IHIWIE.
SHaMAITE KyTH poMba, AKIIO:

1) eyMa aBox Horo KyTiB gopieHoe 210°;

2) opne 3 Hux Ha 50° Menmui Bix iHmoro.

Man. 8.9

. (¥erno.) Un npaBuabHE TBepA:KeHHA:

1) aKmio B YOTHPHKYTHHEKY MAIATOHAJI NepHneHIHKYAAPHI, TO BiH
€ pombom;

2) AKI0 B YOTHPHKYTHHKY MIANOHAJ] He NepHneHIUKYJIApPHiI, TO BIH
He Moxe Dyrn pombom;

3) icHYe poMD, AKHH € NPAMOKYTHHKOM;

4) »KoJleH NPAMOKVTHHK He ¢ pomMbom?

8.23. 3uaiaiTe KyTH pomba, AKINO HOro CTOPOHA YTBOPHOE 3 JliaroHa-
JTAMM KYTH, PISHMOA AKUX jopieHioe 10°,

SHANAITE KVTH poM0a, AKINO HOrO CTOPOHA YVTBOPHE 3 AlaroHAJAMH
KVTH, AKI BIIHOCATBCA AK 2 : 3.

ITobyayiiTe pomG:
1) 3a cTOpPOHOKX 1 AlAroHANIIO; 2) 3a HlaroHaAJAMH,
IlobyavitTe pomb 3a CTOPOHOK 1 KYTOM.

¥ pombi ABCD 3 pepmuH# Tynoro xKvra B npoeegeno Bucotun BM
i BN. losenitTs, mo BM = BN,

Y pombi ABCD 3 pepInuMH TYNHX KYTIE npoeejeHo BucoTH BK 1 DL.
HoeemiTs, mo BK = DL,

BrcoTn, npoBejeHi 3 BepIIHHH rocTporo Kyra pomba, yTEOPIOIOTE M
cobowo KyT 110° 3HaiIiTh KYTH poMmOa.

Bucorn, npopeneHi 3 BepIIHHH TYIOro Kyra pomda, VTBOPIOIOTE MiK
coboro KyT 50° 3HaHAITE KYTH poMOa.
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E 8.31. [liarorans pomba, MpoBeleHa 3 BEPUIMHHA TYIOro KyTa, YTBOPIOE
3 BHCOTOIO, NPOBEJIEHOI0 i3 niel camol BepmuHH, KYyT 30° Menma
AlaroHalbk pom0a JOPIBHIE @ cM. JHAHIITH:

1) kyrn pomOa; 2) nepumeTp pomba.

8.2, Y pombi BucoTa, NpoBeeHA 3 BEPUIMHH TYIOro KyTa, ALUIHTE CTOPOHY

pomba HABNLA. JHAHAITE:
1) kyTn pomba;
2) nepuMeTp poMmbDa, AKINO HO'O MeHINA MIATOHANEL OJOPIBHIOE b CM.

8.33. Ha niaromami AC pomba ABCD noamaveno Toukn M i N Taki, mo
AM = CN. Hdosenits, mo 4oTHpHKYTHUK DMBN e pomOoM (poarnanb-
Té JBA BHNAJKH poaMmimeHHA Todok M i1 N).

8.54. lopeaiTs, Mo cepeIHHHA CTOPIH NPAMOKYTHHKA € BepIIHHAMH poMba.

8.35. V pienocroponuiit rpuryrauk ABC pnucano pomb AMNK rak, mpo
TPHKYTHHUEK 1 poM0 MaKTE cOUIBHHUN KyT A, a Touka N JeXUTE Ha

cropodi BC. 3HailifiTe nepuMeTp TPHKYTHHKA, AKINO NepuMeTp pomba
nopiedwoe 40 oM.

O) Bripabu gas nobmopenns

8.36. Croporn napanenorpamMa BIJHOCATBCA AK 0 : 2. dHAHAITE NEepHMeETP
napajejnorpama, AKIO pi3HUIA [UX CTOPIH JAopiBHIOE 1D cM.

8.37. OquH 3 KYTIB TPUKYTHHKA JOPIBHIOE cyMl ABOX 1HmMIHX., 3HANHAITE
HAUOLNBITY CTOPOHY LLOIO TPHKVTHHEA, AKIO MejllaHa, NpPOBeleHa
no Hel, TOPIBHIOE J CM.

8.38. IlepumeTp TPpHKYTHHEA AopieHIOE 2p cm. Uu mosxe onHa 3 iforo cropin
JOPIBHIOBATH:

1) (p — 1) cm; 2) p cm; 3Nip+ 1) cm?

8.39. ¥V wornpurkyraugy ABCD GicekTpuca Kyta A neperHHae DiceKTpHCH
kyrie B 1D nig npamuM kyroM. Buanaure sug yvorupuryrauka ABCD.

H TMigzomyimecs qo bubuennsa Hobozo mamepiany

8.40. 3paialTE NEPEMETP 1 IOV KBAJAPATA, CTOPOHA AKOr0 JOPIBHIOE!

1) 5 cm; 2) 2,1 am; 3) % M; 4) 1% M.

Kummeba mamemamuka

8.41. KiMaara B Oyaueky TuMOmyKIE MAae D M 3aBJOBKKHN, 3,0 M 3aBIIHUD-
1

meH 1 3 M 3apeMIuKd. [lnona aeepeit 1 BIKOH CTAHOBHTL 5 YACTHHY

BiZl yeciel a0l CTiH.
1) CkinkkH pynoHIB mnanep norpibHo, mod obKEAEITH LK KIMHATY,
AKINO AOBXHUHA pyaoHY cTaHoBHTL 10 M, a mupusa — 0,5 m?

O — 17
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O
2) CKilbKH KOIUTIB BATPATHTE POJIMHA Ha INajepH, AKIOO OJHH

pyviaor kowmtye 180 rpe? BpaxosyiTe, AKNOI0 KYVIVEATH INNalepy Ha
cymy noHan 1000 rpr, marazamH poOHTE 3HHIKKY 2 0.

O Uikabi 3agaui — nomipkyi agrave

8.42. (Kuiscvrka micvxa oaimniada, 1987 p.) Bnucare v TpueyrEnk ABC
KOJ0 JOoTHKaeTheA Ao cropoHH BC y touni K. Hosemits, mo Biapi-
30K AK joBmNE 3a glaMeTp KoJa.

§ 9. Keapgpar i Horo enacTusocTi
1. O3HaueHHs Ta BNACTMBOCTI KBaApaTa

Keadpamom HAHBAKTH NPAMOKYTHHMEK, ¥ AKOro Bei croponu pieBmi.

Ha manmouky 9.1 sobpasxkeno keagapar ABCD. Ilpa- B | C
MOKYTHHK € IapajelorpaMoM, TOMY 1 KBAJIpAT — napa-
jJenorpamM, y AKOro Bci cTOpoHHM piBHi, TOOTO BiH
€ 1 pomboMm. OTxe, KBAAPAT MAE BJAACTHBOCTI NPAMO-
KYTHHKa Ta pomba.

ChopMmyawemo saacmusocmi keadpama.

1. ¥ci kyrn Keanpara npami (manx. 9.2). A | D
2. llepamerp xBampara P, .., = 4AB. Maux. 9.1
3. HMiaronani ksagpara mix coboro pibmi.
4. I[iarumuﬂ' KBaJpaTa B3AEMHO NepHeHIHKY- B ~ +C
AAPHi i TOUKOI NMepPeTHHy ALIATHCHA HABMII. i /
5. Jliarosani KBagapaTa JiJATHE HOro KYTH HABITLI, N /
rofiTo yTROpIOIOTE KyTH 45° 3i cToOpoRaMu KBa- 3){5:1
apara. / Lh‘“x
6. Tourka nmepernHy JlaroHaled KBaJapara piBHO- i ‘*-EH
Bigmanena pin yeix jioro pepmmm: 4K S
AO = BO = CO = DO.
Man. 9.2
w Touxkn K i M mHane:xaTs BiANOBiAHO miaro- H'H f,-c
: K
" Haaam BD i1 AC keaapara ABCD, npnuomy AM = i—Aﬂ. }‘\ /’f
: /
| B | ‘ %
BK = EBD. INosemiTs, mo AADM = ABAK (man. 9.3). %"’if““‘““igﬂ
Tlosedennn. 1) Z MAD = ZABK = 45°, AD = AB (ax *
CTOPOHH EBaaparta). Maxn. 9.3
1 1

2) Ockinekn AC = BD (ax piaromani keaaparta) i AM = IAE’, BK = E BD,

0o AM = BK.
3) Tomy AADM = A BAK (3a ngpoMa cTOpoHAMH Ta KyvroM Mix HumHu). B

18 C
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2. O3Haku KBagparta
Poarnanemo o3naku xeadpama.

@ Teopema (osmakmu kBajapara). 1) fkmo giarosaji NPpAMOKYTHHKA
B3AEMHO NepPNeHIHKYAAPHI, TO BiH € KBAJPATOM.
2) Axmo piarosaxi pomba mimx colol piBHI, TO BiH € KBAJPATOM.

Hosedenna, 1) llpaMoKyTHHK € napajenorpaMom, a napajejorpam i3
B3aEMHO NEePHeHANKVIAPHUMH Alarosanamu € pombom. OTike, y 3ajaHOTO
NPAMOKYTHHEA Bel cTOpoHM pieHi, a ToMy BiH € KBajpatoMm.

2) Pomb € mapanesorpaMoM, a napajilejlorpaM 3 piBHHMH Jl1aroHajid-
MH € npaMokyTHHEOM. OTie, vy posraajyeaHoro pomda Bcl KYTH npami,
a TroMmy Bin e keagparom. B

QDO ERES  TlopefiTh, N0 KOJAM B YOTHPHKYTHHKY Bei cropoHmn pimui
* M ycl KYTH piBHI, TO el YOTHPHKYTHHK — KBajapar.
HHosedenna. 1) OcKiNIBKH B YOTHPHKYTHHKY BCl KVTH piBHI, To, 3a O3HAa-

KO NPAMOKYTHHKA, BlH € NPAMOKYTHHEOM.
2) OcKiIBKH YV NIPAMOKYTHHKA BCi CTOPOHH PiBHI, TO BiH € KBagpatom. B

Tepmiv «KkBagpaTs» nNOXOOWTL BiA NaTMHCbLKOMD gquadratum
(quadrate — ApoBUTH YOTUDUKYTHUM).

Binomui ictopuk matemarvkm [. 0. Mopayxar-Bontos-
cbkMd (1876-1952) nucae: «leplinM HOTUPMKYTHUKOM,
3 AKMM NO3HaRoOMKUNAcH reoMmeTpin, Bye kBagpats.

il

A We payiye...

W oW

H YacTo B yKpalHCLKIA BUILMBL TPannARETLCA W KBaapar.
Hawi npeaku oTOTOXMHIOBANKW KBaApaT i3 3eMHUM HaYanom,
i2 cumBonom poaodocti. Keagpart nonynsapHWa HaaTo y YonoBivmx
BMLLMBAHKAX, NepexpellieHd KBafpaT 03Havyae eHeprio 3emni.
Lle cumBon manyHoro Yynena 4, Wwo noadadae marepio. Cumso-
niaye 4YOTHPW NOPH POKY, CTOPOHW CBITY, YacTMHKA 000K, HMTTEBI
umknu. Lle cumeon CoHun, Teopunr, Yonoeivyoro Hadana. Keanpar
€ CUMBONOM NPOCTOPY, I30NLOBAHOMO Bif NUXWMX nomucnie. Bi

Mage 3axuillaTi rocnogapie sif piaHux aypodeHs.

f'r‘ﬁ Axy dirypy HaaueawTs kBagpatom? O CdopmynioiTe enactueocTi keagparta. © Cdop-
MYMIOATE W QoBeqiTe 03HaKW KBaapara.

i

§ Fosb sximb 3agaui ma bukonavime bnpabu

9.1. IleppmeTp KBagpaTa AopiBHIOE 24 cM. 3HAHIITH HOro CTOPOHY.

9.2. CropoHa kBagpaTa NOpiBHIOE o AM. JHAHOITH HOro NepUMeTp.

9.3. (Veno.) Ha manwary 9.2 zobpaskeno reaapar ABCD, Haasirs pieni
Mix cODOK BLAPIZKH HA NLOMY MAJIOHKY.

0 79
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9.4.

2]

9.6.

O

Axnpo 9oTHPHKYTHHK € KBajparoM, TO HOro JIATOHAJL piBHI Ta Ba3a-
EMHO NepneHAnKyaApHl. UYn npaenasHe oDepHeHe TBepAMeHHA!
HapemiTe npuraa.

9.5. Touka nepeTHHY JlaroHajlell KBajJpaTa MICTHTLCA Ha BigcTaHi
3 cMm Bij oamiel 3 Horo BepmIHH. 3HAHAITE CYMY JOBXHH JiaroHaneil
ILOI'0 KBAJPATA.

Cyma jgoBuH giaroHaneidl keajapara gopisHwioe 16 cm. 3HaiigiTe Bij-
CTAHL BlJl TOUKH NepeTHHY JlaroHanel Kpajpara Ao ofHIel 3 Horo
BEPIIHH,

CyMa JoBKHH JABOX CTOPIH KBajaparta jgopiBHioe 12 cvm. 3HaijgiThL mepn-
METD KBaJpaTa.

Cyma J0OBKHH TPLOX CTOpPIH KBajpaTa JAopieHe 15 am. 3HalAiTh
nepUMeTp KBaJipaTa.

(Veno.) Hxl cninksRl BIACTHBOCTI MAaKThE KBajgpar 1 pomo?

(¥ecro.) Hkl coiner] BIACTHBOCTI MAKTh KBAJAPAT 1 NPAMOKYTHHK?

Piaauna mix nepHMeTpoM KBajpaTa i Horo cTOpoHOW XOpPiBHIOE
18 cM. 3HAHIITH CTOPOHY KBaJpaTa Ta HOr'o NMepHMETD.

. CyelmHl cTopoHH NpAMOKYTHHEKA pieHL. [loBemiTs, 110 BiH € KBAJpPATOM.

. OnuH 3 Kyrie pomba — npamuit. Josenits, mo neit pom0 € KBagpaTom.
. (¥VeHo.) U npaBuabHe TRBEpIXKEeHHSA:

1) KOKHHH KBAJPAT € NPAMOKYTHHKOM;

2) icHye KBajpar, AKHH He € pombom;

3) KoHHH poMD € KBAADATOM;

4) KoHUH KBapaT € pomboM;

5) OVAL-AKHI DPAMOKVTHHK € KBaJpATOM;

6) BiHOLIEHHA NepUMeTpA KBAJApPATA A0 HOro CTOPOHH € CTAJIMM A
BCiX KBajpartie?

9.15. ABCD - gepaapar, EF 1| BD (man. 9.4). 3sanmrts £ BFE.

B P C B f_r:
F \ .r"'
¥ .
El /
£ \\?F
AQ
7\
A D A K D
Man. 9.4 Maaxn. 9.5

9.16. ABCD - xsanpar, .~ BOC = 70° (man. 9.5). 3maiigite ~ OKA.

E

80

9.17. IlobyaviiTe KBagpaT 3a ioro:

1) mepumerpomM;
2) miaroHamnmo.
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-
9.18. IlobyayiTe KBajpaT 3a CYMOI0 HOro jiaroHaJiei.

9.19. Touxka nepeTHHY AiaroHaleil KBajapaTa BiananeHa Bij iforo cToOpoHH
Ha 3 cM. 3HAHNITE DIepHMeTp KBAJpPATA.

9.20. Ilepumerp kBajpara fopisHie 32 cM. 3HAHJITL BIACTAHE BiJ TOYKH
nepeTHHY AiaroHaneil Keaapara no Horo cTopiH.

9.21. ABCD - gsaapar, AE = FC (man. 9.6). [loseaits, mo BEDF — pomO.
B C B H. . €

Y ,-r"'/\ .
\ \ . / }a
\ Ei\/f
.
A KKLH A T F D
Maz. 9.6 Max. 9.7

9.22. ABCD - xsagpat, AE = AF = CG = CH (man. 9.7). Hosexirs, mo
EFGH - npaMOKVTHHE.

9.23. lo xkona i3 nedTpom y Touui O 3 ToukM A NpoBefeHO JBlI B3AEMHO
nepneHANKyaAApHl gotuuri AB 1 AC, B i1 C - toukn gorury. [loeenits,
o ABOC — keaapar.

{4 9.24, ¥V pisnobenpennii npaMokyTHRN TpukyTHEE ABC (£C = 90°)
enucaHo Keagpar CMNK Tak, mo npaAMHH KVT V HHX CHiIJBHHH,
a Touka N HanexHUTE cropoHl AB. Karer TprKyTHHKA AopiBHIOE b M.
SHAHIITE NepHMeTp KBajJpara.

9.25. V pienobegpenuit npaMogkyTHHN TpHKyTHHK ABC (£ C = 90°) Buucano
ksagpar KMNL rak, mo Toukn K i M nemars Ha rinoreHysi TpHKYT-
Huka, a Toukn L i N — ua rarerax AC i BC signosigno. IMepumerp
kBagpara popieaioe 12 enm. 3maiijfiTe rinoTeHysy TPHKYTHHEA.

9.26. Ha cropoHax keajapara 30BHI nmoDVI0BAHO PIBHOCTOPOHHI TPHKYTHH-
KH. [lopemiTs, 10 BEPINHHH TPHKYTHHKIB, AK]I HE € BEPIIHHAMHM 3aja-
HOr'0 KBaJpaTa, € BEPUIMHAMM 1HUIOrO KBajJpaTa.

\O) Bnpabu g3 nobmopenns

9.27. ¥ pombi ABCD pgilaroHans YTBOpPHE 3 0JHIEW 31 cTOplH KyT 307, 3nai-
AITE KYTH pomba.

9.28. ¥V wornpurytauky ABCD FA: ZB: ZAC: ZD=1:3:4:10. 3uaaii-

OiTh KYTH YOTHPHEYTHHEa. ONYyKJINM YH HEONVEJIHM € el JoTHpH-
KVTHHK?

9.29. BicexTpuca Kvra B npamoxvrHEKa ABCD pinnTtes cropory AD Ha
Bimpiakn AK i KD tak, mo AK : KD = 3 : 5. 3HaiaiTs CTOPOHH NpA-
MOKVTHHEKA, AKII0 Horo nmepuMeTrp gopisHIoE 110 oM.

O - 81
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H Tligzomyviimecsa qgo bubuenns nobozo mamepiany

0.30. BurkonaiTe MHOXKeHHHA:

HE.E: g]g,li: glgg,gﬁ; 4}?1121.31_
o 16 T 9 3 4 T 2 2
2 2 3 a
1 4 1 1
31. iTs: 1) =|: 2| ——1: —— 13 4) 11— |.
9.31. ObuncaiTs }[7] }l[ 5] 3}( 5] }[ 2]

= XKummeba mamemamuxa

09.32. 3rigso i3 caHiTApHEMH HOpDMAMH BilHOINIeHHA ILIOIII BiKOH O ILIOIIL
MiI0re y KaacHill kiMeaTi Mae Oyt He mermie Hix 0,2, Yn gorpumaso
IHX HOPM YV KJACHIH KIMHATI, JOBMHHA AKOL — 12 M, a IMUpPHHA CTAHO-
BHTEL 39 % BijA HOB¥HHH, AKINO V Kjaaci TpH BikHA poaMipom 2 M x 1,7 M7

O Likabi 3agaui — nomipkyii ograve

9.33. O 12-ii roguHi rofHHHEA TA XBHJIHHHA cTpiaku abiraoTeca. Yepes axky
HaiiMeHIY KiNbKicTh XBHIHH CTPLIKH 3HOBY abimarnca?l

AOMALLUHS CAMOCTIMHA POBOTA N2 2 (§8§5-9)

Jaedanna 1-12 mawoms no yvomupu sapianmu eidnosideii (A-TI"), ceped
AKUX Aulle odun € npasuasbiuM. Obepimbv npasuavHuil sapianm esidnoaidi.

1. ¥raxiTh BIAPI30K, II0 € JIAroHALIK YoTHpHEYTHHEa ABCD.
A.AB b. BD B. BC I'.AD

2. JdHalmTL TYNHH KYT [OapajejlorpaMa, #AKINO #HOro TOCTPHH KYT
NOpIBHIOE 327,

A. 125° B. 135" B. 1457 I', 155°
3. JHAMMITE CTOPOHY KBANpATA, AKINO Horo nepuMeTp gopieHoe 36 cM.
A.4cm b. 6 cm B. 9 cm I'. 12 cm

4. lleppMeTp NpAMOKYTHHKA AOPIBHIOE 24 cM, a 0JIHA 3 HOTO CTOPIH
Ha 2 cm DOlapmia 3a IHMY. SHAWAITE JOBXWHY MEHIIOl CTOPOHM HpA-

MOKYTHHEKA.

A.Sem B. 6 cn B. Tcm I'. 8 cm
2. ABCD - pomb, £A = 507 (man. 1). 3uaiigite ZABD.,

A, 55° Bb. 20" B. 75° I. 65°

6. VYxamiTs npasMibHe TBEpJIHEeHHHA!

A. Axmo giaronani YOTHPHKYTHHKA B3AEMHO IIep- - 4
NeHIHKYVIAPHL, TO B1H € poMOOM

b. BignomeHnna nepuMerpa pomoa 10 HOro cTOpoHH

€ CTAJNMM JAJA Bcix pomDiB ¥ 20° A

B. Axmo alaroHanl YoTHpHKEVTHHKA pPIBHI, TO BIH
€ NPAMOKYTHHKOM Mamn, 1
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11.

12.

I'. BigHomeHHA nepuMeTpa NPAMOKYTHHKA, AKMH HEe € KBaJgpaToM,
A0 HOro HaHOLNBIIOl CTOPOHH € HE3MIHHMM JIIA BCIX NPAMOKYTHHKIB

7. 3HalAITE HAHOLMBIMHE KYT YOTHPHKYTHHKAa, V AKOr0 TrpalycHi
MipH KVTiB mponopniiinai yncaam 2; 3; 51 8.

A. 120° B. 130° B. 150° I'. 160°

Bucoru, AKi npoBefleHO 3 BepIIMHHM TYNOro KYTa Napajejnorpamsa,
VTROPIOIOTE Mix cobow kyr 30°. 3uaiigite Tynuil kyT napanenorpamMa.
A, 120° b. 130° B. 150° I'. 160°

SHAHAITL rocTpHii KyvT pomba, AKIIO HOro CTOpPOHA VTBOPIOE 3 Jiaro-
HAJNAMH KVTH, PI3HHIIA AKHX JopieHIoE 40°,

A, 25° B. 30° B. 50° I'. 60°

10. Bicexrpuca kyra D napanenorpama ABCD pinuts cropony AB

Ha Biapiskn AK i KB tak, mo AK : KB =1 : 3. 3naiigite AB, axmo
nepHMeTp napanexorpaMa nopieHioe 60 cm.

A. 26 cm B. 24 cm B. 20 cm I'. 15 cm

3 BepmmHH Tynoro Kyra A pomba ABCD npoeegeno Bucotry AK.
ZCAK = 307, AC = 6 cm. 3HaliiTe nepameTp pomba.
A. 18 cm B. 24 cm B. 30 cm I'. 36 cm

Y AABC (£C = 90°, AC = BC) snucano keagpar KLMN Tak, mo
K e AB, L € AB, M  CB, N € AC. 3HaliiTs NepHMeTp KBajJparTa,

Axmo AB = 12 oM.
A 24 cm B. 20 em B. 12 cm I'. 16 cmM

Y sasdanni 13 nompibHo ecmaHosumu sidnosiduicmb Mix iHgop-
Mayiew, nozHayveHow yugpanu ma dyxeamu. Odna esidnosidey saiiaa.

3]

5 @

b

13. V npamoryTEHEKY ABCD piaromani mepeTHHalOThCA B Todumi O

(man. 2). Kvr ABO ma 18° menmmuii Big Kyvra AOB. YeraHoBiTH Biamo-
BiHICTh Mix KyTamu (1-3) Ta IxHiMH rpagycHEMH Mipamu (A-T).

Kymu I'padycui mipu kymie L C

1. ZABO A. 36° 0

2. ZAOB b. 48°

3. Z0AD B. 54° A D
Le o Maax. 2

3ABAAHHA AAS MEPEBIPK-M 3HAHb AQO § 5-9

1. Hakpecaitrs uyoTHpUKYTHHE MNPL 1 npoeegiTs #oro giaroHadni.
SHAHAITE KVTH HapaJjenorpama, AKIINO OHH 3 HUX gopiBHIoe 80°,
SHANAITE NepHMeTp KBaJapara, AKINO HOro cTOPOHA JOpiBHIOE T CM.
4. llepumeTp NpAMOKYTHHEKA JopiBHIE 18 cMm.

3 B C
duaiigiTes foro cTOpoHH, AKINO OJHA 3 HHUX HAa 7
1 em Dinsma 3a 1HITY. H“‘x
ABCD - pomb, £ZABD = 50° 3paiigiTs Kyvrn pomba.
st
Maxn. 1

Ha manwary 1 ZABD = Z#BDC, AB = DC. A
IMoeenits, mo ABCD — napanejlorpam.
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7. 3HANAITE KYTH YOTHPHKYTHHEKA, AKINO BOHH NponopuiiHi yuenam
2,3, 4, 6. OnyrknauM uM HEONYKJIHM EiH €7

BucoTrn, npoeeseHl 3 BEPIIHHHM I'OCTPOro Kyra poMda, VTEOPIOIOTE M1
coboro Kyt 120°. 3HaHOITE KYTH pomba.

9. BicexTpuca kyra A napanenorpama ABCD pinuts cropony BC mHa
Bigpiakm BK i KC tax, mo BK : KC = 4 : 3. 3HaiigiTs cTOPOHH napa-
AelorpaMa, AKINO Horo nepuMeTp JopiBHIOE 88 CM.

Hodamkosl 3asdanHA

10. V pienobegpennii npaMoryTHHil TpUuKyTHHK ABC 3 rinorenyzsow
BC = 23 em epnncano npaMokyTHuk KLMN rak, mo mouxku K i L
HAJEXKATE iNOTeHY31 TPUKYTHHKA, a TouKH M 1 N — rareram. Cro-
poHa KL npAMOKYTHHEA HA 2 cM Olasma 3a cropony LM, SHalaiTe
nepHEMeTp NpAMOKVTHHEKA.

4 BepmiuHH Tynoro kyrta B pomba ABCD nposepeno eucory BM,
ZDBM = 30° Ilepumerp pomba popisHwe 40 cm. 3HaijiTe MeHUIY
AlaroHans pomba.

BIIPABU AAS MOBTOPEHHS TEMMU 2
o § 5
1. Hakpecairs 9oTHpHKYVTHHK AMCN. 3anumiTs BepIINHHA, CTOPOHH

T KVTH IOIHOTO YOTHPHEKYTHHEKASA.

2. Y MOXVYVTH V YOTHPHKYTHHKY TPH KVTH OVTH DpAMHMH, a 4eT-
BepTHIL: 1) rocTpuMm; 2) Tynmuam?

IIBa KYTH YOTHPHKYTHHEKAa JopieHIOIOTE 40° 1 80° a aBa IHIIHAX MiX
coDo0 piBHL. SHAHAITE HEBIJIOM] KYTH YOTHPHKYTHHKA.

4., 3anumiTeE ycl MOMJIHEI BAplaHTH NO3HAYEHHA YOTHPHKYTHH-
ka ABCD.

Oana 3 KyTiE yoTupuKyTHRKA Ha 10° meHmmi Big apyroro, Ha 20°
MEHIIHMH BijJ TpeThOoro H yiABiYl MeHIOMH BlJ YeTBepTOro. SHAHAITH
KVTH YOTHPHKVTHHKA.

6. ¥Yci cropoHH YOTHPHKYTHHEA M cobow pieHl. [oeenits, 1o cyma
Oyab-SKHX ABOX CYCIAHIX KYTiB 1bOr0 YOTHPHKYTHHEA JopisHioe 180°,

o § b

7. HakpecniTs napanrenorpam KMTL, v axkoro

B, \1 C
KvT K — Tvnuii. ITposegits giaronani nmapajesno-
rpamMa H nmosHauTe IXHI0 TOYKY NEepeTHHY 4Hepes
A \1::':;|I D

0. ¥YKaxiTh HA MAJMIOHKY ODADH DIBHHX MIXK
cobor Binpiskis.

Ha wmanweEry 1 ABCD - napajejorpam,
£ 1 = 105° 3maiaits £ 2. Man. 1

9. ¥ worupukyrauxky ABCD FA + /AB = 180°, ZB + ZC =180".
INopeaiTs, mpo YoTHPHKYTHHK ABCD — napanenorpam.




HYOMUPUKYMHUKU. Napanenozpam i Ho20 Budu

10.

12.

13.

14,

16.

17.

18.

Ha manwnary 2 AD = BC, 21 = 22,

B 3 C
Iosenits, mo ABCD — napanenorpam. \Q
11. IIpsami a i b neperuHawTbes. [Hoby- \\
aviiTe napanejsorpam tak, miob ioro giaro-
HAJI JeXaal Ha HUX NPpAMHX.
Ilano napanenorpam ABCD 1 TPpUKYTHHE - ! 2 &

ENM. Yn mosaueo, mod 0JHOYACHD BHKOD-
HyBanucsa pieHocTi LA = LE, £ZB = £N, Maxn, 2
LC =2M7

Y napanenorpami ABCD Touxka M — cepegmna AD, N — cepennra BC.
IlopemiTs, mo Bigpiakn AN 1 BM Toukoo nepeTHHY OLIATHCA HABIILI.
Ilano TpH TOYKH, IO He JeKATH HA ofAHil npamii. CkinekH napaJe-
JorpaMiB 3 BepIIHHAMH B IIHX TOYKAX MOKHA mMobyaveaTH?

15. HoBeaiTs, M0 KEYVT Mi*K BHCOTAMH NapajejorpaMa, DpoOBeleHHMH
3 OJIHI€l BePIIHHH, JOPIBHIOE KVTV NapalejorpaMa NpH cyciaHIH Bep-
IIHHI.

HoseaiTs, mo OiceKTpHCH NPOTHIEKHHX KVYTIB napanejdorpama abo
napajeinsHl, abo 3b0irawThCH.

Kyt Mim BucoraMu napanenorpama, NpoBeleHHMH 3 BepINUHKA TYIOIO
kyra, gopisaioe 30° 3maiigitTe ni BucoTH, HKINO CTOPOHM NAPAJENO-
rpama gopieHwoTs 8 eM i 20 eM.

IlobyayiiTe nmapajneiorpaM 3a ABOMA HeNnapajeJEHHMH CTOPOHAMM
H BHCOTOW, NPOBEIEHOK [0 OAHIE] 3 HUX.

o § 7

19. Hakpecnires npaMoryTHuk 2i croporamu 3 eM i 5 em Ta anaiigiTs
Horo mepHMeTp.

20, ¥V 4oTHPpHKYTHHKY TOUKA OepeTHHY giarosaneil ainure aiarosHani
HA YOTHUPH PIBHHX MiX coDo0 BLAPIZKH. 4 ACYHTe BHJ YOTHPHKYTHHEKA,

bicekTpuca Kyra A npaMokyTHuKa ABCD nepeTHHae IpPOJOBHEHHA
cropodut DC y rouni N. 3mnaiipirs ZAND.

22, ITob6vaviiTe NPpAMOKYTHHEK 34:

1) cTopoHOIO 1 OlATOHAJLII;

2) miaroHALMKO H KYTOM, AKHH BOHA YTBOPKHE 2 OJQHIEK 31 CTOPIH;

3) AlaroHANNO H KYyTOM MM MlaroHaIaAMH.

BicexkTpuca kyta A npamokyTHuka ABCD nepernnae croporny CD

v Tounl M. 3nalijiTs nepuMeTp NpAMOKYTHHKA, Axkuwo DM = O cm,
MC = 2 cm.

24, Touxa neperTuny glarosaneil NpAMOKYTHHKA po3MinieHa Bijg MmeH-
miol CTOpPOHH Ha 2 ¢M aanl, HIX Bif Oinbinol. 3HAWAITE CTOPOHH NpHA-
MOKYTHHEA, AKINO HOro nepuMeTp aopieHioe 26 cM.
Ilepnenaukynap, nposefleHHH 3 BepUIMHH NPAMOro KyTa NPAMOKYT-
HHMKa J0 AlaroHajl, AlauTs 11 v BiaHomenHl 1 @ 3. 3HalgiTE MeHIIY
CTOPOHY NPAMOKYTHHEKA, AKINO JlaroHANL JIOPIBHIOE @ CM,

L)

- 85
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26.

(2]

29.

3]

31.

32,

41.
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Bicerkrpucn kyTie A 1 D npamorytanka ABCD nepernHawTh HOro
cropoHy BC y Toukax L 1 K Bignosigsao, BL = T cm, LK = 2 cm. 3naii-
niTe nepuMetrp npamokyTHEHNKa ABCD. CrijasKH BHOAJKIB CJO1JI poa3-
rIAHYTH?

Jo § 8

27. Hakpecnirs pom6 MKLN 3 rynum gyrom M i nposegits v HeoMY
sucorn MA 1 MB.

28, ¥V pombi ABCD niaronani neperHrHawThca B Touni O, 2 BAO = 25°.
3uaiiaite Kyt pomba.

SHaliTe KyTH pomba, AKNIO BiHOMEHHA OBOX 3 HUX JopisHwe 2 : 3.
30. ¥ pombi ABCD 3 pepmuHH rocTporo Kyra A nNpoepefieHO BHCOTH
AM 1 AN. llosexaitTs, mo AM = AN.

Iliarosanl napajenorpaMa B3aEMHO NEPNeHJAMKYIAAPH], a Horo nepu-
METP JOPIBHIOE M CM. SHAHAITE CTOPOHHM NIapaJjejorpaMa.

KyT Mk nponoBReHHAM BHCOTH poMOa, MpoOBeNeHOl 3 BEPIIHHH roc-

TPOro KyTa, 1 NPOJAOBXEeHHAM AlaroHanl, mo CHONYYaEe BEepPHIHHH
TYIHX KyTIB, nopieHioe 40° 3naimiTek KyTH pomba.

33. Bucora pomba pnopienwe 10 cm, a fioro nepumerp — 80 cm. 3uaii-
TiTh:

1) Ky pomba;

2) KYyT Mi¥ BHCOTOK, NPOBEJEHON 3 BEPIIMHH TYIIOro KyTta pomba,
1 Horo MeHINOK JAlaroHaJllao.

I[lobvaviiTe poMD 3a JiATOHANIW I BHCOTOIO.

Ha cTroponax nNpAMOKYVTHHKA 30BHI HLOro nodvVIOBAHO PiBHOCTOPOHHI
TPHEYVTHHKH. [loBeniTh, N0 BEepIIHHH TPHKYTHHKIBR € BepIIHHAMH

pomOa.
No §9

36. HakpecniTs KBampaT, cTOpOHa AKOro AopiBHIOE 3 cM. SHAHIITH
NepHMeTp KBajpaTa.

37. Pizannga MiXx nepumMerpoM KBaJpaTa TA CYMOW TPLOX HOro cTO-
pia popiepHoe 8 cM. 3uaiiniTs cropony kBaapara i oro nepumerTp.

38. ¥ sanaHe KoJ0, MOMOMKEHHA NEeHTPA AKOro BiloMe, BOIHIIITH KBa-
IpaT.

ITiarosans NpAMOKYTHHKA JLAHTE Horo Kyt Haemin., Yu € npaMoKyT-
HHUK KBajgpaTom?

40. Ha croporax AB, BC, CD, DA keagpata ABCD nozaa4YeHo TOYKH
A,, B, C, D, rag, mo AA, = BB, = CC, = DD,. Buanaure BHJ 4OTH-
pukyrHuka A, B,C D..

¥ KBAApDAT BIHCAHO NPAMOKYVTHHEK TaK, IN0 HAa KOMHIiN cTopoHi KBa-

apara JIeHATsE N0 OJHIA BepIIHHI NPAMOKYTHHKA, 8 CTOPOHH IPAMO-
KYTHHEKA NapajeilbH] JlaroHaANAM KBaJpaTa. 3HAHAITH NepHMeTp
NpAMOKYTHHEKA, AKINO AlAaroHANL KBaJpaTa JOpiBHIOE d CM.




HYOomMupUKymHUKUu. Napanenozpam i Lozo audu

TonobHe 6 memi 2

YOTUPUKYTHWUK, MOIr0O ENEMEHTM.
CYMA KYTIB YHOTUPUKYTHHUKA
lfﬂmupu.hymuux - t}nr:.rpﬂ, 0 CKJAANAETHCA 13 YOTH-
PLOX TOYOK 1 YOTHPLOX BIAPi3KiB, AKI MOCJIJOBHO 1X CIIO-
JV4aKTh. A
Biapiakn, AKl cnoJy4aloTh MPOTHAEHI BepUIHHH 40-
THPHKVTHHEA, — digazonanli YOTHPHKYTHHKA. D
CymMa KyTIE YOTHPHKYVTHHEA aopieHoe 360°, I M
Aruo BCli KYVTH YOTHPHMKEYTHHKA MeHmil Big 1805,
TO BiH ONYKALIL.

AR oAMH 3 KYTIBE YOTHPHEYTHHEKA Dlasmui 3a 180°,
TO BlH HEONYKAUIL. K

MAPANENOrPAM, MOro BNACTUBOCTI U O3HAKMW
IHapanenozpam — YOTHPHKYTHHEK, V AKON0 IPOTHIEMHI B _0
CTOPOHH MONAPHO MapAJeTLHL. / /

&

N

1. Cyma Oyab-sKMX JBOX cycigHix KyTie nmapaneno-
rpaMa mopisHioe 1807, A D
2. IlapanenorpaM € ONYKJHM YOTHPHEYVTHHKOM.

3. ¥ mapanenorpami mDpoTHJeXKHI CTOPOHH piBHi i

OpOTHIeH]I KVTH plBHIL. =
4. Ilepamerp napanenorpama P, .., = 2(AB + BC). T \.ﬂk\
I

5. Jliaromani mnapanenorpaMa TOYKOI IIEpEeTHHY A
NiNATHCA HABIILI.

Bucoma naparenozpama — NepuneHIHKYIAP, IPOBEIeHHH 3 OYIL-AKO]
TOYKH CTODPOHH NApAJeJorpaMa A0 NpAMol, D0 MICTHTE OPOTHIEKHY
CTOPOHY.

Teopema (o3HaKH nDapanenorpama). Axmo B YOTHPHEVTHHRY:
1) nBi cTopoHH piBHI H mapajxeasHi, ado 2) npoTHIeKHI CTOPOHH MONAP-
HO pieHi, abo 3) FiaroHaJi NepeTHHAKWTHCA H TOYKOK MePeTHHY MiIATh-
cA HABmiJa, abo 4) NpoTHJAeXKHI KYTH NONMapHO PIiBHI, — TO YOTHPHKYT-
HHE € NapaJjeJjorpamMoM.

NMPAMOKYTHMK | HOro BNACTUBOCTI
IHpamoxymuuk — e napajienorpam, y aKoro Bci KyTH npami.
1. ¥V npaMOKYTHHUKY NPOTHJAEXH] CTOPOHK piBHI. p i
2, llepumeTp npamMokyTHUKA P, 5.\, = 2(AB + BC).
3. JliaroHanl NpAMOKYTHHKA TOYKOI NepeTHHY
NinATRECA HABMIiN.

4. liaronani npaMOKYTHHKA piBHI. A D
0. Touka nepeTHHY JIATOHANeH NPAMOKYTHHKa B C
PlBHOBIAAAIEHA B1J VC1X HOro BepIIHH. [ 0 -
2"
Al =D

O 37



FEAMA 2

Teopema (03HAKH NPAMOKVTHHKA). Axmo B napaaxeaorpami: 1) yvei
KYTH piBHi, ad0 2) oHH KYT npaMHi, ado 3) giarosani pieHi, — To Ia-
pajenorpamM € NpAMOKYTHHEKOM.

POME | WOIro BNACTUBOCTI
Pom6 — ue napanenorpaMm, y fKOro Bci cTOPOHH piBHI.
1. Cyma Oyab-AKHX ABOX cycijiHiIX KyTiB pomba aopierwoe 180°.
2. ¥ pomba npoTHJedH]l KYTH piBHL,

3. Iliaronani pomba TOUKOW NEpPETHHY ALNATHCH HABIiL.
4. llepumerp pomba P, .., = 1AB.

0. HMiaronani pomba B3aeMHO NepHeHAMKYIAPHL H AlnATs Horo KyTH

HaBI.
B {
/ / g<>ﬂ
A D

B

Teopema (ozrakn pomba). xkmo B napanenorpami: 1) aei cycigHi
CTOPOHM piBHI, ado 2) miaroHanl NMepeTHHAKTHCA NI MPAMHM KYTOM,
ado J3) nlaroHaJs JUJIMTH HABILJ KYTH NapajejorpamMa, — TO napaJjelio-
rpaM € pombom.

KBAOPAT | MOro BNACTUBOCTI
Keadpam — ne NpAMOKYTHHE, V AKOIo BCl CTOPOHH pIiBHI.
1. ¥ei KVTH KBajJpaTa npaMi.
2. IllepumeTp kBagpara P, .., = 4AB.
d. [liarosaial Kpajgpara Mix cobow piBHIL.

B
B : C - . _HE
\ /
;“%/E}H
v i N
AH— D A< D

4. Iliaronasi KBaJpaTa B3acMHO NepHeHIHKVIAPHL #l TOYKOIO NepeTH-
HY ILIATHCA HABIILI,

5. Iliarosani kBajgpaTta AinATe HOr0 KVTH HABOLI, TODTO YTBOPIOIOTH
KYTH 45° 31 cTOpOHAMH KBaJpaTa.

6. Touka mepeTHHY JlaroHasel KBaJpaTa piBHOBIJAAaJIeHA BlJ ycix Ho-
ro sepmuH: AQ = BO = CO = DO.

Teopema (ossakm Keaapara). 1) Axkmo aiaronasl NpAMOKYTHHEKA

B3AEMHO TepNeHIHEYJAAPHI, TO BiH € KBaaparom. 2) dxmo miaronam
pomda mix cobDol0 piBHI, TO BiH € KBAJIPATOM.
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Q IHNoGvTok apox asu4yaiiHux apobie — ne apid, YHCceILHHK AKOr0 J0piB-

TEMA 3

MHOXEHHS TA AINEHHA APOBIB.
PALLIOHAJIbHI PIBHSAIHHS

Y WM TEMI BU:
O npurapacTe OCHOBHI BNACTUBOCTI PiBHAHb;,
O 023HAROMMTECH 3 NOHATTAM PaUioHanNbLHOM PiIBHAHHS,

O HaBuMTECH BUKOHYBaTH MHOXEHHA Ta QineHHA pauioHansHux apobis;
pO38'A3yBaTHU pauioHanbHi piBHAMHA.

§ 10. MHoenHs apobis.
Migxecenns apoby Ao crenexs

1. MHoxeHHa gpobis

HIOE ,El,i’_‘lﬁ-y"I'I-l:y 'I-LHEEJILHHEJ.E. A4 HaAMeHHHEK ~— ,I[ﬂﬁj."l‘l-l:}l’ AHAMEHHHEIR
oux apodis:

. X

b d bd
Iloeepemo, 110 1A PIBHICTE € TOTOMKHICTIO AJNA DYVAb-AKHX 3HAYEHb a, b,
cidazavymoeu, mob=z0i1d=A0.

Hexai g— =7 5 = . Toxl, 3a 03HAYEHHAM YacTKH, a = bp, ¢ = dqg. Tomy
ac = (bpNdq) = (bd)(pg). Ockinern bd # 0, To, 3HOBY BPAXVBABIIKW O3HAYEHHA
(ac a c ac
YACTKH, ofe MO = —, Orme, akmo b=0id=0,T0—-—=—_ 1
TR 2 ™ 5 = > d bd

ChopuyvaoemMo npasuao MHONCHHA dpodis.

o6 momuoxHTH Apid Ha Apid, Tpefa NepeMHOKHTH OKpPeMO UYHCE/Ib-
HHKH H OKpeMoO 3HAMEHHHKH Ta 3AIIHCATH NeplIHH Jo0yTOK YHCelb-

HHKOM, a JAPYrH# — 3HamenHHkom npoby, Tobro




TEMA 3

' 12m
Om? b2
- Pose’asanua. e AT, H AR, ibi

O9m* b® 9m* - b= 3m

Bidnosids: ﬁ.

am

em +ed  8x?
@I uaiirn nosyrox 5002
_ . 2r  m?—d?

. Pose’azanna. BHKopHCTAaEMO NPABHIO0 MHOMEHHA ApodiB, monepeaHbO

. PO3KJABIIH YHCEJIBHHK Nepmoro apody 1 aHAaMeHHHK JAPYroro Ha MHOMK-
. HHKH:

LHULOERR N BuRKOHATH MHOMEHHA

cm + cd 8x*  e(m + d)-8x? _ 4ex?
2x mi-d2 Ox.-(m-dim+d) m-d
Aoyl
Bidnoaidn: & :
m — d

3eepHiTe yBary, mo v npukiaagax 1 i 2 nig wac mHoxeHHa Apobis Mu
He ZHAXOAWIH 0JApasy peayibTAT MHOMEHHH YHCEeJLHHUKIE 1 3HAMEHHUKIB.
Cnouarky Mu sanucans Jo0OYTKH B YHMCEeJRHHKY 1| 3HAMEHHHKY 3a NpaBH-
JIOM MHOMeHHHA Npodie, NOTIM CKOPOTHAH OoTpHMaHuil npid, 00 BIH BHABHE-
CA CKOPOTHHM, A BMKe NOTIM BHKOHAJIH MHOMEHHH B YHCEJLHHUKY 1 B 3HA-
MEHHHKY Ta 3AMMHCAJH BIANOBIAL. JloninkHO e BpaXOBYBATH 1 HANAMI.

T o
(TN MomuoxuTu Api6 Ha MHOrounex x2 — 4x + 4.

X2 . Dy

: - P

- Pozg'azauua. OCKinbKH 2 —d4x + 4 = . iIHHI’ TO:

: 3 _ o2
it '(IE—4I+4]: X +2 -I 4I+4={I+EHI 2} =
x2 — 2x x2 - 2x 1 x(x - 2)
(x+2)(x-2) x%-4

x xr

Bidnosios: ﬂ — 4.

x

IlpaBnao MHOeHHA Apo0iB MOMHA MOMIHPHTH Ha J00VTOK TPhHOX 1 Oinb-
me MHOKHHKILB.

x3-8 3x+9  5x-15

; %2 -89 -2 Bx+Bx+12

':{I—E}{IE+2x+4}-3{x+3}~5{x—3]:5
(x —3x +3)-(x-2):-3(x2 + 2x + 4)

90 O



MHOMEHHA ma dineHHsa dpobis. PawioHanbHi PiIBHAHHA

[_'}.
2. NigHeceHHa apoby Qo cTeneHs
; a
Poarnaaemo nigHeceHHA ,El'pﬂ‘ﬁ},i' E A0 CTelleHA n, e n — HATYVpPaAJdbHE
qHCITO.

34 03HAYEeHHAM CTeNeHd i NpaBuIOM MHOMeHHA ApodiB, MAEMO:
n MEHOKHHKIR

[E]"_E.E. a_aa..a_a
bbb bbe..cb b

A MHOMHHKIE f MHOGEHHEIR

OTtxe, MaeMo OpaBHIO nidHeceHHA dpoby do cmencHA.

Mlo6 mipsectn apid no cremens, Tpeba mMigHECTH A0 ULOIO CTENeHA
YHCeJBHHE | 3HAMeHHHK Ta MepINHH pPe3yiasTAT FANHCATH B YMCelb-
HHK, & JAPYrHH — y 3HaMeHHME Jpoly, To0OTO

i

EIEHJE C(Bx2y)  3(a)Pyd  2TxbyP

(] -G e ey

m?p12 Y\’ _
LG EGES TlonaTu Bupas | — . y Burnsaai gpodby.

- Poas'aszanua.

_mfplg' o . {_1]5 ‘ {m;r]ﬁ _{PIE}E - _mﬂﬁpﬁﬂ
] 5 - 5

0 FErI!}I

Bidnosidn: —
fE

(O CdopmynioiTe npaeuno mHoweHHs apobie. Joeenits ioro. © ChopmynioiTe npasuno
U pignwecenns npoby po crenens, Josenits Woro.

g Posb axims 3agaui ma bukonaime Enpabu

10.1. BuronaiiTe MHOMeHHA:

4x b 2 om 3 3x
Ve P95

10.2. BukoHaliTe MHOKeHHA:
ap Xx b 4 oab 1 m
1 _._: 2_._; —._: 4_._*
}ﬂ 2b }Qb E}Tu 3 ]m =




TEMA 3

10.3. lleperBopiTe Ha aApid BHUpas:

a? T b* 5 1 a 0 x
For e SN K ! 2 . : 3 —_— 4 LUy
7 5 a ) 3 b ]uﬂ 3 }IE 3
10.4. INepeTropiTh HA Api0 BHpaa:
7T b b a° m 1 at 4
P 2 ' — 3 g 4) ——,
* b 3 } a® 2 ] 8 m* ] 12 a
10.5. BukonaiiTe airo:
a 2
1 oa 21'; 2) 3'5,.’1‘.1_; 3}5..52;
7 20a? 14a= 5b 30 cm
3m a 4x2 ( 21p _bx? [_21;;2]
o 5a* 9m 2’ o) ip [ 8x9 J' ¢ Ty? 26x )
10.6. IlepeTeopiTs HA Apld BUpaa:
2 2 2
1) lﬁm 11 ; 2) bp 2,5¢ ; 3) 15 x ;
10m 7 15p? xp 45
2 2
4) fl_ﬂ ; (J._f_]: 5) — ¢ 499‘ 6) — ba : [_ﬂ]
p° 8a“ 'i"y 10¢3” 65b7 30a
10.7. llepereopiTe Ha aApiD BUpas:
b 4m? ob
19 : x Qab® ~[— J,
e 6p? 2) x? %) 3a?
4) ~Tab? -i: 5) -4mn= - i; 6) —-11ah - [— ., ]
l4a 8mn 22a%b?
100.5. BurkonaiTe aiwo:
Tx® Ty
2 _ﬂﬂ - — 3 — ]_EI *
16m? } a“ } 4x2 b
m 1 (]
4) bem? +[— —]; 5) —dab? - [- ]; 6) 13c4d - —,
) 15¢ ) 10ab ) 26e3d*
10.9. CnpocTiTe BHpas:
1) Ted _25m3_ 2) - 8a% 45¢°
10m2 14c¢%° 27c4 16a°
4¢3 sa’ 1 10p%g°
I
15a 8c 25 p=q 11
10,10, CripocTiTe: BHpAas:
1y 9m?  3ba® 5 7p? [ z?a*]
) 25a2 18m>' ) 18a® 14p3 [
3 2 1 12141
3]_Em Tn : -] _(_ J
21n" 10m? 18¢3d1 T
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D.
10.11. BukoHaiiTe MHOKEHHA:
2 e
1}ﬂ- +2a_ a : E}Tmia m!;-;
5 4a + 8 a 21
i 2 1055 ¥ _ 58
3]2{1 b 15a : 1 Oab x y;
10a b - 2a x+y aab
— 2
5) _ub ac 20p : 6) a“ + ab _ xy -
10p xe-xb xe a? + 2ab + b*
10.12. BukoHaiiTe MHOMEHHHA!
- D
1) me< —3m X : 2) a X :
7 2m — 6 x2+xy 15
- 2 _ 48
B}H bli-'clm; 4]:.-: y__E'Dpt:;
16m2 b-a Spc x-y
5) da —3b [_ 18x J; 6) m* —2mn + n®*  p* '
12x mb — ma pe m? —mn
Dxe +1bx 2-
10.13. CnpocTiTeE BHpas * = 1 3HAHAITH HOTD 3HAYEHHHA, AKIIO

=

10.14.

y:i -2y x+3

x=17, y = —é+ Biarak apiaHaeTecsa, v AKoMy poni vkpaluka Kare-

puHa HOmenxo BuHAHINNA OHY 3 HNeplINX Yy cBiri MOB nporpamy-
BAHHSA BHCOKOrO piBHA Hifx Haseowo «AnpecHa MOBas.

35a —5a* 4+b 1 3BHAHAITE HOro 3HAYEHHA, AKIIO
b= +4b a-7 ‘

a="79, b=-02. Bintax npizHaerecsa, v axKoMy poil ¢yTboasHA KO-
mvManga s</[Imramo» (Knrie) vonepme BuOopoaa epponeiickKH KybDok
KyOKiB.

CnpocTtiTs BHpas

10.15. IligueciTs a0 cTEeneHs:
n(Z R [E . @ [_Emﬂﬂ]z.
) 4m], =13 y| ===y
om?\’ 2%\’ c2m3
o) e ol
10.16. IlopgaiiTe v Burnaal npoby Bupaa:
2 1 -
& ¥ T, dem ).
1}[5m]. EJ[EIEJ‘ 3}[ 5 ]
[__aif. : [eﬂ_m]ﬁ. : [_ET
4} m'{ L} ] Eﬂfﬂ L] } EE "
O 93
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]E] 10.17. Caopocrith BHpas:
1) b4a’c 32ab 52bc*

8163 13c® 12843
10.18. BuxkonaiiTe mii:
1) 14x2% 2T7y> d4bxy
817 Sxz T’
10.19. 3uaiigite nodyToK:
1) me —4m + 4 . m*—9
m2+6m+9 3m—6
10.20). BuronaiiTe MHOMKEHHA:
a* +8a+16 Ta-T
—2a+1 a?-16
10.21. llepeTBopiTeE HA Api0:
5. _®
a? — 25p%’

1)

1) (4a + 20b) -

a
3) - (a® — 6a + 9);
) 2a® — 18 : ]
10.22. Tlepereopirs Ha Apib:
4
(bx + 18y);
D e 9y ( y);

10.23. Buxonaiite mii:

1) 25x2 Hl _ 16y° 2_
By* 125x3 )°

100.24. Buxonaite mii:

" [_lﬁm3 ]E _[Qn“ ]“_
27n" 8m? )’

10.25. 3uaiigiTs 3HAUYEHHA BHPA3Y:

6ab — b 25a° - b*

4,2 3
“F“;y 10xp® - —2
p 105x7y
b? . 14m3b
2 3mc?
T R
E]_IE—I{]I+25_IH+2T
~8x+9 25-—x2
2) - e B y‘*—ﬁy+9
! g2+ 2y + 4
2m
2 ¢ —4)- :
) (m ]{m_mg

4) (23 + 27y%) - ’

3x2 — 9xy + 2742

2 gL &
2) (c® + 4c + 4) [ 3-:'2—12]'

2}x£—2xy+y9_ .:|L‘+;,.-3
2+ 2xy+y2 \x—-y)

3
5 [m—n] m2+3m.ﬂ+ﬂ2
2 _9mn + n?’

1 ~ ;s ARmMmo a =12, b =06;
]5ﬂ+b 6ad —1 e

at + 8 a2 + a
2 : ; = 6.
]ﬂﬂ—l at —2a+4 RN

i-'I-I 10.26. BuxonaiiTe MHOMEHHSA:
x2 +ax—cx—ca x%+ac +XC + X0

1)

ba—-6b ¢*-—p*-c-y
3c + 3y ‘a2 b ra—b

2)

¥ —ax+ex—aec x%+ac—xc—xa'
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—_ B ra+b da —4b
10.27. 1 : = -
7. ObumeniTe ﬂré‘ o0~ Sy Eﬂ! . Eb' axmo a = 100, b = 101.

Brpabu grs nobmopenns

10.28. Poap’axiTE cHCTEMY PIBHAHL!

L)

Sty =3 e

1}*1{1__!”“ 211'1'_1_5"_1-5

3 2 12 3
x3 — 8

10.29. ITobyayiiTe rpadik GyErnili ¥ = ==
.

Tigzomyimeca 4o bubuenns Hobozo mamepiay

10.30. 3saigiTe unca0, B3aeMHO O0epHeHe 13 YHCIOM:

1) 4: 2) =T; 3) %; 4) -g: 2) 0,16; 6) 1,2.
10.31. O6uHCHiTE:
26 91 1 15 1 51 13 8
—t— 22— — 3)-8—:12—: 4)-0—:|-1— |
1) 45 " 135 ) 2 16 ) 7 14 ) 15 [ 25]

Kummeba mamemamuxa

10.32. Pogura surpayae 13 7% cpBolx J0xX0/iB HA OILJIATY KOMipHOro, 40 % -
HA NpPOAVKTH XapuyBaHH#A, 17 % — Ha nobyToBl TOoBapM 1 NOCHVIH,
a peurTy — Ha BiAnounHOK. Skui piurui Omo/pHeT pOoAMHH, AKINO HA
BianounHOK BoHA euTpauvae 120 000 rpa Ha pik?

O Likabi 3agaui — nomipkyu ogHave

10.33. Ha moniTopl komn'worepa — uneno 2500, lloxeuanan koMn worepHa
nporpaMa MHOMXHTE aDo JIAHTE e Yucyo Ha 2 ado Ha D, OJlepHYVIOUH
NpH UBOMY HATYpaJdbHe uuciao. Uu MoKe HAa MOHITOP] pIBHO 4epes

roguay a'asuruca uncao: 1) 10 000; 2) 20 0007

§ 11. flinexnn npobis

L
L

,Q IIlo6 amaiiTH YwacTKY ABOX 3BHYAWHMX Apobis, Tpeba AineHe MOMHO-
FUTH HA Apid, obepHeHWIl 00 NiILHHKA:
2 3 14

.0 0t 4
5°7 5 38 15

=

a ¢ a d
—, a0o v Burnanl dopMyaIH: — i — = — - —,
y thopmy i
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IloBegemo, 1m0 1A PIBHICTE € TOTOXKHICTIO AnA OyALR-AKHX 3HAYEHE a, b,
cidzaymoBu, mo b=20,c201d=0.

OcrinbpER (a_d}_ e _E,[E.E)_E,l_ﬂ TO, 34 O3HAYEHHAM YACT
b ¢)d b l\c d}] b '
a ¢ a d
" :":H=m'mi.
KH, MAEMO Pl Sk v
ﬂT?ﬂE,HRI]IDb#ﬂ,E#ﬂid#ﬂ,TDE:EZE'E.
b d b c
Mpib E HAZHBAKTL 00CPHCHUM 00 Xpody 5
C

Chopmviaroemo npasuio diacHHa dpodia.

o6 mogiawmth ommu apid Ha immmit, Tpefa gijeHe NMOMHOMHMTH HA
npid, obepHEeHHH M0 MLIBHHKA, TOOTO

Poza'azanna.
» 21x%  3x  21x° 16y° 21x%-16)° Tx-2 14x

8y? ‘ 16y° 8y? 3x 8y - 3x Yy

14x
Bidnoaidb: T

x2-25 3x+15

BHKOHATH A1I0 o :

. x< + 2x X

: 2 _ -

s Pagiipusii % 20 ; 3x +15 - (x — d)x + 3) _z =
x¢ + 2x x x(x + 2) 3(x + 5)

= (x —3)x + d)x c x—b5
3x(x +2)(x +5) 3x+2)

x—5
Bidnoside: 3(x + 2)
u2-4:{uf+4ﬂ+4].
* Pose’ssanns. Ockinexn a2 + 4a + 4 = a7 +Tﬂ + 4, TO!
a2—4:{a2+4ﬂ+4}=u2—4:a2+4u+4=(¢1—2]{u+2]* 1 i
ba 1 S5a (a + 2)2
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D.

. (a@a-2a+2)-1 a-2

. bal@+2)?  Sala+2)
a—2

5a(a + 2)

Bidnoside:

(o CdropmymonTe npaeuno ainedHn gpobie. Josenite Aoro.
|

i
8]

g Fosb axims 3agaui ma buxonaiame bnpabu
11.1. BuxkoHalTe AleHHA:

2
52 2 gyt ¥, g = 5 =i
a b x 2 3 4 2
11.2. BuxkonaiiTe AlneHHHA:
5 2 a 5 4 5 x x
. ) Rt 2) —i—: 3)—:—; 4 :
}.:: i }E b }.:L" x ) g 2
11.3. CnpocTiTh BHpa3s:
b 21k% 15 3m O9h  5b?
1) == ; e ) ——% -
) 12a 16a ; 2n?  8n . 14a 21la?
2 3 3
Tl -E'IE : 5y 1kl » 2%, 6) 2% . (_2x%):
a a a Ta
2 2
1 -229" . 16a?);  8)-40ma® : (-Ei}
a
11.4. BurosaiTe Ii10;
da® a 3p 15p2 4p B8p?
1 : — 2) - : - 3 S -
) b b ) e2 2 ) e 15¢%
3 2
A CiomBy 8- iGe®y 8 -i%ithe 222
C b m
11.5. IlogaitTe v surnaai apoby:
2 1 Om? 5
1) 12m ; Bm ; 2) m :[_ m :
Ter  35¢3 22n3 1105
g Tab 21a*b " ~2Tm®n _ﬁmn“]
) ded  Bed®’ ) Te2x | Texd [
11.6. Ilopgaiire v Burnaai apoby:
6a®* 2a*® 4a® a*
)= : 2 2) - ; -2
} 5b% 1bb ] 27x Ox*
. bxy _lﬁxﬂy]_ 4  2ab® [_ 2a%b ]
) 3mtn |\ Bmnd P Ox2p | 27x2p? [
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11.7. BurorawTe niiesHA;
112a+b:b+2a_ —2.1_':2.1:—3-::' 3]:12"3&:511.
4p 8p? '’ 14x ' 0y 9y’
4}_.'12+.-:1:_5+5ﬂ‘ :ltlabﬂ_ 6) 11a :_Eﬂaﬂ |
9h% B —8¢ 3c-9 m*—-2m 6-3m
11.5. BurgoHaiiTe nijeHHA:
X—U Yy—=& 2+2p T
1) 2¢2 = 8a : %) FlEaEP 'El'_i:
3].::2+I:5I+5_ 4}3;1:—:2:2:—6.
Ogb  18a?b’ Tp 14 p?
11.9. CnpocTiTe BHpazs:
”mﬂunf:_mn+m3: Elﬁx—ﬂ{}:xz-ﬂﬁ;
p+2qg 2p+4qg 2x+9 4x+10
3]ﬂ+2‘ﬂ2+4ﬂ+‘1l 1) x+y _IE+EIy+y2-

a-2  5a-10
11.10. CopocTiTe BHpas:
ab + b%

ﬂi’_bﬂi

1)

m-3n 2m-6n
x2-9 x2+6x+9

3)

e + x Tx+ 7T

p-2m  2m?—mp

2) x-5 *2:: 11]
y*e — 4 3y -6

- — 2

1) x — 4y  AXy—X ]

a® -2ab+b a-b

11.11. ‘E’Hpﬂi’.ﬂﬂhﬂa DiomoruHa Oxcara CaBeHKO, AKAa BHBYAE MOPCHKHX

§ ]

@

KHTiB, THJeHiB, Neab(piHiB, cTAIA NEPIIOK XKIHKO00, KOTPpa BHPYIIH-
Ja B 3HMOBY EHE]]-E,E,HH,lm Ha craHnin «Axazemix Beprajacbrmiis.

Bx? ﬂ:m:y N = 2x .
mZ+2m m+2

x = 10, m = 2. Bigrak AlaHAaeTecdA, CKINLKH MICAI[E NMpOBEJAa HAY-
KOBHILA YV CHJIal eKcrneguiil.

Crnpocrits BHpa3s - i 3HalJiTE HOrO 3HAYEHHA, AKINO

2. % 2012 p. YekpaiHa BCTAHOBHJA PEKOP/] 3a TPHBAJICTIO MY3HYHOIO

TeneMapadgory HAIlIOHAJBHOI micHI. CopocTiTh

n®+3n n+3a
5c—p 10p® -50pc
p = —2, Ta gisHaeTecd, CKiJLKH rofuH TpHBAaB 1eil TenemapadoH.

BHpA3

, BHAHOiITE HoOro 3HAYeHHA, AKINO n = 5.5,

11.13. Bukonaiire aii:

pif. = e gy 20° 100  da?
Ted 15027 256% 3¢ " 15be’

. :[9.—.-2 :ETcap} g 1150°  924°  4v’
18p* | 20p3 10 ) 34b' " 510% 15a2’
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11.14. llopa#iTe v BUIIA1l HECKOPOTHOrO Jpody BUpas:

1) 3a®*  TcS  9ab 2) Tx® 216x° : 18"
2h2c2  6h3  14c2° 42 3435 49yt
11.15. BurxoHalTe OineHHA:

0+ 6a + 4a° 27 - 8a? B+x? x?-2x+4
1) : ; 2) : :
2a -1 1- 4a? 16 — x4 x® + 4
-
3) (25x2 —10xy + y°) : -4 Tﬁxy;
e
4y S =R cqut 190 4 dal),

3
11.16. 3uaiigiTs 3HaAYeHHA BHPA3V:

3-8 x*+2x+4

1 - , AK X =—4

) 9x* _16°  3x_4 g
- SR 2

2) (m? — 10mn + 25n?) : 0 2m _ an , sxmo m = 10, n = 3.
)

11.17. 3ualiiTs 3HAYeHHA BHDA3Y:

3 P
ﬂﬂﬂ uﬂ"—"
1}[ y] :[- y].ﬂﬁmuﬂ=11’?%.g=ﬂ.ﬂ2;

5 25
(2x —y)® | 4x*—y*
(x —2y)?  x2 —4y?’

2) akumpo x = 4,2, y = 1,6.
0,6a% - 32 I'.]_I.,Ea+1.ﬁ
0,5a%® -62,5 0,2a2 +a+5

S
m?® + 27 Em ~m+3

m+ 3
HoeeaiTs TOTOMHICTE T T 0.4 T

11.18. Copocrites BHpas

6ab+6 —4a—9b  9b*> —12b+4

a2 —12a +36 3ab-18h-2a +12
a+4 ab+4b-2a-8

x-a ecx+xy-—ac-ay

11.20. CopocriTh

11.21. BurxoraiiTe giio

O) Bnpabu grs nobmaopenns
11.22, Tlogaiire apib v surasaai cymu abo piasuni aeox apobis:
2a - b Ty? + yt
1 . 2 :
) =5 ) 5
4dm= + 5n® 1) lB.r_ = _21.1'25
mén 30y

O 99

3)
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11.23. ObuncniTs 3HAYEeHHA Apody:
1) m? + 6Gmn + 9n? R 1 n——ﬂl-
T R L
ﬂ 1x2 — 2,52
2} + T0%y + Eﬁyy axmo x = 100, y = 20.
11.24. [lopeAiTs TOTOMHICTE : + - + 2 + 1 = 8

1+ 1-2 1+x%2 14+x% 1-x%

% Kummeba mamemamuka

11.25. llomicana npordarom 3 wicanis npubyTok
mMajgoro mnignpumeMcrea 3binsmiyBaBcA Ha
10 % BignocHO npudyTKY 3a nonepeaHiid Mi-
cAnb. llogarok Ha npubyToK nignpHEeMCTEA
(IITII1) © ¥kpaiHi cknagae 18 Y. ¥ aAromy
poamipi crutaruno ne nignpuemerso IIIII aa
ui 3 micauni, Aaxkmo npudyTok 3a nepmMil mi-
cank cknas 40 000 rpu?

‘0 Likati 3agaui — nomipkyis ograve

11.26. Ykpaiacekui rpocMelicrep Bacnaes IBaHYyK y3ABR v4acTs vV 4eMImlo-
HAaT1 cBiT:,F 3 bainy. Y nepmmi AeHbL B1H ﬂepeuir E‘fﬂIEpHHHiB y 70 %
nmapTiii, a Ha .:rp},rrﬂﬁ fieHb BHTpas e 15 name NoOCITiAb. BI,I[E{JTEH
BHTPaIIHHX naprii 3a aea gaHl caraye 80 % . CriasKH naprtiil 3a mi
aea aHl 3irpae Bacuas IBapuyk?

§ 12. ToToxHi nepeTeopeHHn pawioHanbHUX BUPa3iB

PoarnsaaeMo NpHKJAIH NepeTBOPEHb PALIIOHANBHHX BHpasiB.

; 3x x2 15y
- Hoaedenna. CnpocTHMo JIIBY YACTHHY PIBHOCTI:
- bx+y Sy x _bx+y dy* -x _bx+y oy
3x x2 15y  3x Cx? 15y  8x  3x
_bx+y-y _b6bx _,
dx 3x *

34 JOoNoOMOrol TOTOMHHX NepeTBOPeHbL MH 3BejIH JNiBY 4aACTHHY piBHOCTI
no npaeol. OT:xe, pIBHICTE € TOTOXKHICTIO.

m CopocTuTi BHpas

( 2x 1 ( 2x 4x? J
+ : - :
4x? —y2  y—-2x) \2x+y dx? +4dxy+y?
Posg'azanna. CnovyaTKy BHKOHAEMO [il0 B KOMHIN 3 AVMOK, a moTiM —
ni AijIeHHA:
100 O
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D-
: L S 2x B 2x-(2x+y)
s T Axt -yt p-2x (2x-y)2x+y) 2xr-y (Cx-y)2x +y)
. 2x —dx—y o y _ y _
- (2x - y)2x + y) Cx - y)2x +y) (v -2x)2x +y)’
2) 2x 4x? _ By  4a?
| 2x+y 4Ax* +4xy+y* 2x+y (2x + y)?
, _ 2x(2x + y) — 4x% _4'.1:3 + 2xy —_4.1:2_ _ 2xy
' (2x + y)° (2x + y)* (2x + y)2’
3) y . 2xy y - (2x + y)* -
(v -2x)2x +y) (2x+yP (y-2x)2x +y)  2xy
_ 2x + y _ 2x + Yy
2x(y — 2x) 2xy — 4x%’
_ _ 2x + y
Bidnoesiduw: ey — Azt

Poap’azaHHEA MOMKHA ﬁ:fﬂﬂ SANMHCATH H «JAHIIOMKOM»

2x 1 [ 2x 4x? ~
dx% -y y-2x "\ 2x +y 4x2 + dxy + y*

2y xtiry x40/ 9x 432
_[tzx—y:uﬂx ry) Ex—y] ( 2x +y (2« +yFJ_

_ _2x-(2x+y) | 2xQ2x +y) - 4x°
2x - y)2x +y)  (2x + y)

- (2x — 2x — y)(2x + y)? . —y2x+y)
(2x — y)(2x + y)4x? + 2xy —4x?) (2x —y) - 2xy
2x+y = 2x+y  dx+y

C2x(2x —y) 2x(y—2x) 2xy—dx?’

KRoxauil Bupas, mo saieTurts eyMmy, pisaumio, godyTok i wacTry pattio-
HAJNLHHUX Apo0iB, MOMHA NOAATH Yy BUIIAAMAL PAllOHANIBHOrO Apody.

m IMosecTH, 110 AJMH BCIX AONYCTHMHX 3HAYEHL 3MIHHHMX 3HAYEH-
. 3x3 —
: Y + 1

' Hf BHpaay € HeBig 'eMHUM,

3x+y
Y

Hosedenna. MoxHa nDojgaTH e BHpaz VvV BHIIAAL YacTKH

1

-
[EI ¥ 4 lJ : [Ex L . S l} i gani mepeTBOpPHTH Horo, AK v npukaagi 2.
Y Y

O 101
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. A MoMxHA, BHKOPHCTOBYIYH OCHOBHY BJACTHEICTE Apo0Y, NOMHOMHTH
. YHMCeNbHHK 1 3HAMEHHHMK ILOro Apody Ha 1X cIiJBHHH 3HAMeHHHEK, To0TO
' Ha Y

8 _ 34 _ ¥
8x% —y | y [31‘ y ., l]y (3x° — Yy
Y

+ Y

— 'y ' = ;tj' - — y+y EIE:rIE.
3x +y 1 3x+y (3x + Yy 3x+y y 3x
= = : -1y 3 -y

OTxe, NIpH BCIX JONVCTHMHX 3HAYEHHAX 3IMIHHHX BHPA3Z TOTOMHO AODIBHIOE
OJHOWIeHY X%, 3HAYCHHA AKON0 € HeBiJ'eMHHM [IPH BCiX 3HAYEHHAX X.

g Fosb axime 3agaui ma buxonaiame npabu
12.1. BukonaiiTe nii:

1] 12ﬂ+ﬁ_TbE ﬂ'... El.m.g.“niﬂ...xiﬂ._ m---
3a az 21b x2-9 m-n x+8
= E_

E}ﬂ b+ 1 :21ﬂ+h: 4}1:_:: o
2a+b a-b a2-b? x+y x-—y¥y

12.2. BurkoHa#iTe mii:

lﬂ:::+y Ey X “—4 g- 2 2

1]_ . J - ._: 2} .
bx x lﬁy 0—b2 "3+b 3- f?

1 = 9

3}x+‘u—+ y 4}m+m +mn  m '

3x—-y x+y Ex Y n—-m m+n

12.3. IlapaxiMmiens-Bl3ouHHEK, YEpaisens Oner Iea-

H HeHKO, npornane 62 km Jla-Mampmem. 3nai- _

- 26 a?-b2 10m °
niTk 3HAYEHHA BHpAaay - C—

m ome a+b

akmo a = 4,5, b = 2025, m = 0,5, Ta agianae-

TeCH, 34 CKLIBKM IOJMH CHOPTCMEH NPONAHE HebeaneuHy OpPoTORY.

12.4. CopocTiTh BHpa3a:

il ol

3}[ a _Eﬂ]1ﬂ+2; ] Ox + 6

a+ 2 a bx? + 5x

12.5. Copoerite BHpa3:
m o 1
)| —+—=-2 | ———; 2)|1-= ;
][ﬁ+m ] m —9 ][ J { ]
b b-3 m dm + 12
8| —ll | 4 ;
}[ J ][ ] m? + 2m

m + 2
102 — O
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[_'}.
12.6. JlopeniTs TOTOMRHICTL:

2a a® b a-b m 1Y (1 1) m+n
(BB (a0

2x x* y x+y
1}[1+—'+'—2]' —_ L

y Y £+ U )
2m 1 1 1 2m —n
2)| ————|:|—+—]|=
}{nd Em} [n Em] n

|3] 12.8. Buxonaiire zii:

I}[I_E_I']'E].Iﬂ_d.. 2}[ﬂ+_3_ﬂ_3) Eiiﬂ .
r4+2 x=2 4dx a—-3 a+3) a2—-6a+9

12.9. Bukona#te maii:
8m m+1 m-1 a—2 a+2\ a2-4a+4
i L 2'} + — = a a

}mﬂ—l m—-1 m+1 a+2 a-2 2a¢ + 8

12.10. CapocTtits BHpas:

36 [ﬂ+3 a—3 36 }
1) : - + -
a—3 \a—-3 a+8 a9

_ — A2
2}[2I+y+2x y]_ﬂ 4y

x-2y x+2y) x4y’

12.11. CopocTiTh BHpaa:
1) 16 :[I+2_ 16 _1—2} 2][5ﬂ+1+5a—1_)_:12—4‘
x4+2 lx—-2 x»2-4 x+2) a—-2 a+2) 5a2+2
12.12. [ToseaiTs TOTOMXHICTL

a a a* + 25 a—>5 1
[a—5_a+5_25—u2']‘aﬂ+1na+25_a+5‘

12.13. oBeaiTs TOTOXHICTE
AW T EL -2
b+7 b2-49 b-T) b%+14b+ 49

12.14. Burounauire mil:

1}[ 1 B 1 ] 2a
1-a2 a2+2a+1) a2-1
[:r+1 r+3 6 J 4x° — 4
2} . —— + . -
G0 DypyB Dyl 3 5
12.15. Buxounalite mii:
1}[ 1 B 1 )‘uﬂ—di
4—-a* a*-4a+4 2a
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_ + .
3a-3 3a+3 3a2-3

2y
12.16. [lopeniTs TOTOMHICTD:

1][2— 2a° —a ][ 1 g— J=ﬂ+1;

a+1 a*-a+1

2][‘“1 a+ 2 El—a] 4

2[___#1—2 _Eﬂt__—]&‘_]_ﬂm“+lti=3—m
] m*-2m+4 m*+8 ) 18-6m 3

12.17. JopeniTs, Mo AAA BCiX JonycTHMHX 3HAYEHL 3MIHHOI 3HAYEHHA BH-
paay He 3aJ1e’KHThL Bl aHAYEHHA 3MIHHOL:

u+2+( 1 " 3a— 8 _4&—25]_
16 g

1)

a+2 @g2-2a+4 a®+8

a+1 a*+1 a*-a+1 a+1)

12.18. JoseniTs, Mo AJA BCiX HONVCTHMHX 3HAYEHbL 3MiHHOL 3HAYEHHA BH-
b-2 [ 1 O9b + 6 1-26

agy ——— - + -
i 15 b-2 b -8 P +2b+4

3a1eHHUThb.

) BiJl 3HAUEHHA 3MIHHOI He

12.19. ITopaiiTe v BHTIAAL panioHANBHOTO ApPo0YV:

9 . 5 "2 @
Jel (1) +(5+1);

2 2 2 2
31(2‘i]+(£2+%]= 4}[a+b+n—b] _[u+b_u—b}i
7 X Y x a b a b

12.20. ITepeTBopiTs BHpas Ha apibd:

x yE m Y (m :
g -]
y o x n n

12.21. CopocTiTe BHpaa:

1 Tx—a 1 1
1= +1 P_EF
X a
) =7 2) 7 1 a o )1 1
vt e 2 2t
I_:'_Ef:—'.él 2 _J:+1 1 1
i x—1 X n—m n+m
V3 — NG ST 95 3
C x+1 X n—m n+m
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[}.
12.22. CnpocTiTh BHpas:
1+i 3p+m“1 4i+1
) —s 2) 55— BT
1-— + 1 E"Ft—z
m m
1_1 m +2+m 1 ” 1
X 2—m m x—-2 x+2
S m 2-m LN W
X 2+ m m X—==2 X+4

i"H 12.23. [losenits, 1o AJA# BCiIX ADNYCTHMHX 3HAYEHb 3MIHHMX 3Ha-

YeHHS BHDA3V - © [ Sy o i 24ab ¥ ! ]
PRSY 22 b '\ 4a? + ab+ 0,2502  B4a® — 5 2z 0.5b

Heé 3AJIeKHThL Bl 3HAYCHHA 3MIHHHX,

12.24. 3naiifiTs 3HAYeHHA BHpPA3y
[_1,_‘.3{1—4____2._{1—_14 o 1] 4
0,562 -a+2 0,6a3+4 a+2) a+2

Ao a = 197.

. 1 . . ~ |
12.25. Bigomo, uo x — — = 7. BHaiigiTe 3HaueHHA BUpasy x° + —=
X "

,::.u-:uj,ux+l=3.
x® X

12.26. Buaiifits agavenHs supasy x2 +

12.27. CnpocTiTs BHpas:
[EIE + 2x 2x +1 ]( 2x +1 4:-:2+1ﬂ:r]:
1) = 1+ -

8Bx% -1 4x°+2x+1 2x 4x?% + 2x
2_,i:.'rE—E_._g:_.~+1__ 2p . 1-p _+_2 ]‘p—l
) 4 pF 1 - -+l p=1) p4¥

12.28. NoeeniTs, Mo 3HAYEHHA BHPAa3y

[2;-: 2 4x J[ 2x 2 4x ]
+ + 2 B
r+1 x-1 22-=1J)lx+1 x-1 =x%-1

He 3aJIeNUTh Bijl 3HAUEHHHA 3MiHHOIL.

12.29. lNoeeniTs, M0 3HAYEHHA BHPAa3y

[ m? — 3m . 1 J[ 3-m 2 )
m3+3m2+3m+1 m2+2m+1)\im2-2m+1 1-m

€ NOAATHUM JJA BCIX AONVCTHMHX 3HAYEeHL 3MIHHOIL,
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E] 12.30. IlopafiTe v BUraaai paniosansHoro apody abo ninoro sHpasy:

£ DI 2) it

1-m
12.31. IToga#iTe v BUrIANL panioHansHOro Apody ado mijgoro sHpasy:

2x 1
1)1 +- - .3 2) i
n—_
X+ 2 n

n -+
n—1

Bnpabu grs nobmopenns
12.32. llopafiTe Bupas y BUrIAJlL CTENEHA:
1) x"x® : x2: 2) (x5 : x2) : x; 3) (a%)® - a; 4) (x3)% : x4,
12.33. Hosenites, mo uncao 8? — 412 giaurebca Ha T.
12.34. ITob6yayiiTe rpadik pyHKmii:

2x + 5, Axmo x < -1,

2 4, :
1]y={1+ Y, X< 2)y =43, sarmo -1=< x < 4,

4 —-x, axmo x = (O

x—1, Ak x > 4.

TMigzomyimecs go bubuerna wobozs mamepiany

12.35. [Ina AKHX 3aHAYeHL aMiHHOI Mae aMicT BHpas:

-1 7 2
2 ; (f : ) X — 1; 3) .r:f:c++ Hi;
2 =
41%+ :riﬁ; " I:—B; » x:—ix?
12.36. [Ina AxkuX 3HAYeHb 3MIHHOL JOPIBHIOE HYJAK 3HAYEeHHA Apody:

-1 ¢ —2x
1) ‘mm - ;’"’- 2) = =
s

12.37. Poap'axiTs piBHAHEA:
DN2Ax-3)=4x+T)-11;
2)5(x —2)—T(x +1) = 9Yx — 8).
12.38. Poar'a:kiTh piBHAHHA, BHKOPHCTOBYVIOUH OCHOBHY BJIACTHBICTH IpO-
nmopiii:
2x -4 3x+1 2x-11 3x+ 17
1 7 9 L 10
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O

Kummeba mamemamuka

12.39. 3apobiTHa nata BOALA TpoJelbyvca nmponopiniidHA KLIBKOCTI BlAIpa-
IBOBAHWX IOJIMH. 38 MIcANL BoAll Bianpanweas 160 roguns Ta orpn-
mae 21 600 rpr. CKiZBKH ronH Mae BIANPAIIOBATH BOJALH HACTYII-
HOro micansd, mobd orpumarn 24 300 rpu?

O Likabi 3aga4i — nomipkyu ogHave

12.40. (3 kHuezu «Vuisepcaavhia apupmemurxar» Hvwomona.) lexro 3abaxar
PO3OINHUTH NEeBHY CYMY KOIITIE MixK xeDpakamu mopiBHY. HxOn
B HLOro Ovao Ha 8 guHApIB Olablle, TO BlH MAB DM JATH KOMHOMY 110
3 AMHAPH, aJle BlH PO3JaB Juie no 2 guHaApH 1 mie 34 B HBOI'O 3aJIH-
mnaocAa. Ckinskn Oyno xebpakinr?

§ 13. PauioHanbHi pieHaHHS

1. PiBHOCHNBHI PIBHAHHA

| ﬂﬂﬂ. FIBH.HIH.'HH HAZHBAMKTH FIEHHI‘M:‘IHHHHH, H'H]]Iﬂ BOHH MAHTH
ﬂ,ﬂﬂl H T1 cami H{}PEE] PiBHOCHIBHHMH BBAAITE 1 TI pl]!ﬂ.ﬂ]!]ﬂl,
AKi KOpeHiB He MAaloTh.

Tak, Hanpuknaj, pIBHOCHILHMMH € piBHgHEA ¥ +3 =35 1 4x = 8,
OCKLILKH KOpeHeM KOMHOI0 3 HHX € uyncao 2.

Pieaauua x -3 =T 1 2x = 18 He ¢ piBHOCHIEHHMH, OCKLNIBKH KOpeHeM
nepinoro 3 HUX € ducao 10, a xopenem apyroro — amcnao 9,

Pamime, v 7 knaci, BH o3HalioOMHIHNCA 3 BIACTHBOCTAMH, IO IEepPETBO-
PHOIOTHL PIBHAHHA HA PIBHOCHJILHI 1M pDIBHAHHA.

“HQ“ : —
e 1. Akmo B Oyab-gKii 4YacTHHI PIBHAHHA PO3KPHTH AYEEH abo
asecTH noAibnHi JjogaHKH, TO OEpPXKHMO PiBHAHHA, PiBHOCHILHE
AAHOMY.
2. Axmo B piBHAHHI NepeHecTH JOJAHOK 3 OJHIET YACTHHH
Y ApYyry, 3aMiHMBIIM #Oro 3HAK HA NPOTHACKHHI, TO OJePKHMO
PIBHAHHA, PIBHOCHJIBHE JJAHOMY.
3. Axmo oOMaBl YACTHHM PIBHAHHA NOMHOMKHTH ado moaiauTH
HA OJHe H Te caMe BigMiHHe BiJ HYJIS YHCHO, TO OJEPHHMO
piBHaHHA, PiIBHOCHILHE JaHOMY.

2. PauioHaneHi piBHAHHA
x+2 x+7

3 b
O 107
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2 =14+l.
x—1 s

JliBa i npasa 4YaCTHHH KOMHOI'O 3 HHX € pﬂﬂiﬂﬂﬂﬂLHHHﬂ BHpasaMH.

Piepanna, Jiga 1 NpaBa YACTHHH AKHX € PAIIOHAJBHMMH BHpA3aAMM,
HASHBAKOTh PAYIOHAABHUMU PIEHAHHAMU.

Y nepmux Agsox i3 sanucaHUX BUINe pIBHAHL JiBa 1 npaea YACTHHH
€ ninumu supazamu. Taki piBHAHHA HAZHBAKOTE WIAUMU payiOHANBHUMU
pléHAHHAMU. JAKINO B pIBHAHH]L Xoua O 0JHA YACTHHA € ApoDOBMM BHpA-
30M, TO PIBHAHHA HASHBAIOTE dpolosuM pAyiOHAABHUM pIEHAHHAM. Tpe-
TE 13 BANHMCAHUX BHINE PIBHAHL € Apo00OBHM palioHANEHHM.

Ak poas’sayeaTH nini panioHANLHI piBHAHHA, MH POSTJIAHYIH B HOIe-
penHix Kaacax. PoarnsHeMo Tenep, AK po3B A3YBATH Apo00Bl panloHANLHI
pieHAHHA, TOOTO PIBHAHHA 31 AMIHHOK V 3HAMEHHUKY.

3. O6nacTte BU3HAYEHHA PIBHAHHA

JIiga 1 npaea vacTHHH ApoboOBMX PALIOHANBHHMX PIBHAHE MOMYVTE MATH
aMicT He A8 BeiX 3HAYeHbL aMiHHOIL,

JHavenHA ZMIHHNX, JJf AKHX JiBa | mMpaBa YACTHHH PIBHAHHA MaTh
3MICT, HASHBAIOTH JonycmumMumu IHAYEHHAMUL 3MinnOl B PIBHAHHI,

Ili asmauenss yTBOpPWIOTL ofaacmb 6usHaveHHA pieuanuna (OBP), abo
obaacms donycemumiux sHaveds (0O13) aminHOL B piBHAHHL

Obnracmw esuanavennna pienaunsa (OBP) mazusaTes MHOXKHHY 3HA-
YJeHL 3MIHHOI, JJA AKHX MAWTs 3MmicT o0HIBI YACTHHH pPiBHAHHA.

4. BukopuctaHHA YyMOBMW PIBHOCTI Apoby Hynio

P P =10,
Harapaemo, 1mo E = 0, KonH {Q +0 Y TaKHX BHNAOKAX KAMKYVThL, IO
. P [P=0,
iBHAHHA — = ieHOCUAbBHE cCUCTIEMI
P P Q = 0.

IELGELEM Poas’aszaTH piBHAHHA % > =
& I -

Pose' asanmna. 3a JoNOMOrol TOTOXHHX INEepPeTBOPEHE 1 BAACTHBOCTEH piB-

; P : s o : .
HAHb 3BeJleM0 PIBHAHHA M0 BHTJIAIV E =0, ge P i@ — nini pamioHansHi

pupasu. Maemo:
108 o
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D.
s x 3 x—3(x-2) x—3x+6
. = - — = ) = = 4,
s X —2 x—-2 1 x—2 Xx—2a
. OeraToyHo MAaEMO PIBHAHHA: L= E;: = ().
I L

| . B —2x .

lod apid 9 AopieHwOBaE HyAw, Tpeba, mob unceasHuk 6 — 2x po-

PIBHIOBAB HYJIK, 4 3HAMEHHHUK ¥ — 2 He JOPIBHIOBAB HVJIKD.
Toni, 6 —2x=0,a3sinkn x=8. lnax=3 angamMmesauKk x —2=3-2=1=20.
Ormxe, x = 3 — eANHHH KOpDIHL PIBHAHHA.

Poar’a3yeaHHA OCTAHHLOrNO PiIBHOCHIALHOTO JAHOMY PiBHAHHA, BPaxoBY-
I0UH YMOBY PIBHOCTI Opo0y HYMIO, 3PpYYHO BANHCYBATH TAK!

6 —2x _ 6-2x =10, X =2,
: x—2=0:

=
X a2

Bidnoside: 3.

OTe, poas’A3yw0uYn ApodoBe panioHaJbHe PIBHAHHA, MOJKHA:

1) 3a JONMOMOroK TOTONKHHX NEePEeTBOPEHb 3BECTH PIBHAHHA 10 BHTIAAY

o

Q
2) npupieHATH uynceabHHKE P 1o Hyas i po3r'A3aTH oJepxaHe Iiae
pPiBHAHHA;
3) BHKIOYHTH 3 HOrO KOpPeHIB Ti, 3a AKHX 3HaMeHHHE @ AopiBHIOE
HYJIH, 1 3ANIMCATH BIANOBIIS.

BULGELES Yu e piBHOCHIEHMMY PIBEHAHHA

r—2 2y — x2
=0 j = {J?
xr+1 g r—a

- Poze'aszanna. OcKLIBKNM pPIBHAHHA HAZHBAKTE PIBHOCHJIBHHMH, AKIIO

BOHH MalTh OJHI H Tl camMi KopeHl abo He MalOTh KOpeHiB, 3HAHAEMO KO-
PeHl [IHX PIBHAHL.

[lepime piBHAHHA Mae eIMHUHN KOpiHbL X = 2, a Apyre — jasa KopeHl x = 0
1 x = 2 (po3s’AXIiTh PIBHAHHA caMocTiiiHO). Tomy piBHAHHA He € pPIBHO-
CHABHHMM,

Bionosides: Hi.

5. BukopucTaHHA OCHOBHOI BNAacTUBOCTI Nponopuii

Axmo §=%,T0PN=MQ‘;[EQ¢{},N¢D.

; : 2x +1 X
(""TTEN Pose’asaru pisanus = + L

r-1 x -2

O
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. Poze'azanna. 3uangemo obnacte BuaHadyeHAA pieHAHHA (OBP). Ocrinb-
. KH 3HAMEeHHHKH Apo0iB He MOMKYThH JOPIBHHBATH HYJIK, To X — 1 2 0
'"1ix-2#20. Maemo: x# 11 x # 2, Tobro OBP micTuTs yei yncaa, kpim 1
o B

" dBefeMo piBHAHHA JI0 BHMAAAY NPONOPIil, AOJAABINN BHpPA3H Y NpaBif

. s g 2x+1 x+x-2
- 4ACTHHI piBHAHHA: - - = :
xr—1 r—2

2x + 1 2x — 2
OnepxuMoO: = ;
xr-1 X -2

34 OCHOBHOK BJIACTHBICTIO NPONOPILL, MAEMO!
(Z2x + I)x — 2) = 2x — Z2){x — 1).
Poap’axeMo ne pIBHAHHA:

2x2 - 4x+x-2=2x2-2x-2x + 2,
3BIAKKA x = 4,

Ockinekn unciao 4 sanexxurs OBP, To 4 € iforo KopeHeM.
Januc po3B A3VBaHHA, 100 He 3a0yvTH Bpaxveatu OBP, apyys0 3akiHYH-
TH Nepexo/loM Bl PIBHAHHA 00 CHCTEeMH, AKA HOMY pPIBHOCHJIBHA:

N (2x + 1}x - 2) = (2x - 2)(x - 1),

- = -7 <x-1=0,
=l i x—-2=0
222 —4x+x-2=2x2-2x-22+2, [x =4,
o 8 x#1, x=4.
xe2 x 22
Bidnoaids: 4.

Orxe, 118 po3B A3VEBAHHA JApOoDOBOr0o PAlllOHAJILHOIO PIBHAHHSA MOJMHA:

1) anaiTi obaacres eusuHavenns pisaaaasa (OBP);
P M

2) 3BecTH piBHAHHSA A0 BHIJISAY Q = A

3) sanucaTH pieHaHHEA P« N = M + @ 1 poar’azaTn Horo;

4) BHKIIOYMHTH 3 OTPHMAHHX KopeHiB Ti, mo #He nage:xkats OBP, i zanu-
CATH BiANMOBiAB.

6. MeTtoa MHOMEHHA 060X YacTHUH PIBHAHHA
Ha CNiNbHUA 3HAMEHHUK apobiB

: x-2 2 o
SGEEES Poar’asaTi piBHAHHA = + ,
: 2 -1 x22-x 2xf4+2x

Poas'azanua. 3Haijaemo OBP Ta mHalinpoeTimiuil cnileHU 3HAMEeHHHK
yeix apobie plEHAHHA, PO3KJIABINY ZHAMEHHHUKH HA MHOMHHKN!
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. x—2 e O L 9
(x-D(x+1) xx-1) x(x+1)°

. OBP MictutThb yeluncna x, inA AKEX x # 0, x -1 20, x + 1 # 0. Otxe,
Bcl 3HAYeHHA X, KpiM uncen 0, 1 1 —1. A HalinpocTiIIHMM CIOLIBHHM 3HA-
MeHHHEKOM Oyae Bupas x(x — 1)}x + 1).

[lomAO®HUMO 0DHIBL YACTHHN PIBHAHHA Ha IIeH BHpa3s:

x— 2 D D
= . — |+ x{x —1)x +1
(x—1IHx+1) x(x-1) x(x+1) { A ).
Marumemo: x(x — 2) = a(x + 1) + o(x — 1), a micaa coOpoieHHA:

x2—12x = 0, Tobro x(x — 12) =0,

apinkn x =0 abo x = 12.

Ane ynciao 0 He Banexuts OBP, ToMy He e iloro kopeHeM.
Orxe, uncao 12 — efMHUN KOopiHL PIBHAHHA,

Bidnoeios: 12.

Posap’aayioun apoboBe panloHabHe pIBHAHHA, MOXHA:

1) amauTn OBP;

2) amaiiTH mpalinpoerimuit cmineuuit amaMennuk apodis, MO BXOAATH
Y PIBHAHHII;

3) MOMHOMHTH 00HIBI YACTHHH PIBHAHHA HA el CHIHHH 3HAMEH-
HHE;

4) poaBp’A3aTH OoJepKaHe LiJde PIBHAHHA;

J) BHEJIIOYMHTH 3 HOT0 KOopeHIB Ti, o He Haae:xars OBP, i sanmcarn

BiAMOBiAL.

(Y A piIBHAHHA Ha3WBaOThL pauioHansHUMK? O Ake piBHAHHA HA3WMBAKTE UINMM palio-
HansHKWM, a sKke — ApoBoBuM padioHansbHUM? O Ak MoxHa poae'ssaty apobose pauio-

HarnsHe pIBHAHHAT

J
ik

§ Fo3b saximb 3agaui ma bukonaime bnpabu

m 13.1. (Veno.) HaseiTs ninl paunioHANbBHI piBHAHHA, ApoDoBl paiilio-
HAJLH] PIBHAHHA:

1]E+£=1; D) x2 -2x(x+3)=x-T;
x 3
x+2 x-3 4 8
3 - = 1b: 4 - =15,
) 1 8 }:+2 x—3
13.2. YUu € uncao 1 KopeHeM pIBHAHHA:
1) —— - 0 ) i N 1
x+2 x + 2
2 _
3) —— = 0; B2 i
x-1 X
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13,50, Yn € uncano 2 KopeHeM piBHAHHA:
x — 2 X
1 = 0 2 = 0D:
) X+ 3 ' ) X+ 3
— el
) AR X DEA=E
x -2 x+1
13.4. Poar’sire piBHAHHSA:
1) x i EII_3=U: 3}I+2=D; 4}14—5:“_
x—2 x x—1 X
134.5. Poap’axiTh pPIBHAHHA:
1 x e EII_E={}; 3}I+3=ﬂ; 4}I+T=ﬂ.
x +1 x x—4 x
@ 13.6. Poap'axiTs piBHAHHA:
I]EI_B—-D; g],EIJ'?:.u.;
x+4 X
x4 x—1
3 = {); 4 = ().
) x—9 ) 1-x
1:3.7. Poar'a:xiThL pIBHAHHA:
1}3.’:+12=ﬂ: E}Ex—ﬁzﬂ:
x—4 X
2 i
Ry PR et W]
x+1 x-2
13.8. 3uaiiniTe kwopeni pisnanHA!
1}2—I+3={}; 2) X s
X x+ 2
x 9 3 2
3 = = 4 = .
) x—4 B } x-2 x-3
13.9. 3naiigite xopeHi piBHAHHEA:
1]2":"'1_3:.[].; 2) . - s
X x—4
x D b 8
3 = = 4 = A
) x+2 3 ; x-2 x+4
13.10. Yu € piBHOCHILHHMH PIBHAHHA:
1) xr 4 { ¥= 2 3-x
r—2 x-2 x ¥
2 I = =
2]:vz‘ +2x _x 4121' g & E:E?

r—a xr—a Jx 3x

1:3.11. Yn € plBHOCHIBHHMH PIBHAHHA:
1) x—-4 o 2-x . 3 :
x x x+1 =x+1
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[_'}.
¥ —x x2+5  8x—-1 2x-5
2) - 1 - = 0?
x—1 x—1 2x 2x
13.12. Poar’akiTE pIiBHAHHA, BHEODHCTOBVIOYH OCHOBHY BJIACTHEICTE NpO-
MopIii:
02 _ 2
1} .EI l = 2_1:; 2‘} EI + 1 = 3x - ]_:
x+1 x
x-3 1 4x% -3
3) - =—; 1 = 2x + 3.
2x%2 +1 2x } 2x -1
13.13. Poar’axires piBHAHHA, BHKODHCTOBYVIOYH OCHOBHY BJIACTHBICTBL IpO-
OOpILii:
2 -
I}EI +2=3:c; E}EI 1:2:J|:+1;
xr-2 X
2y — 3 1 Gx2 -1
3 = —: 4 = dx — 1.
) 2x2 + 3 «x ) 2x + 3
: ; : 2 . -
13.14. 3uaiigiTs Apid, Mo JOpiBHIOE E, y AKOr0 3HAMEHHHK Ha D OLnbmimii
34 YHCeJBHHEK.,
; : . 1 &
13.15. 3naigiTs apid, Mo JOpiBHIOE E, Vv AKOro YpcensHHK Ha 12 Mmenmmu#
BlJI 3HAMEHHMWKA.
13.16. Hdxe uncio rpeba AogaTH A0 YMCeNBHHKA Npoby %, mob orTpHMaTH
1
i6 —7
Ap 5
. ; : 51
13.17. Hxe uypcyao Tpeba BIAHATH Bl 3HAMEHHHEKA apody ﬁ’ npd orTpUMa-
1
TH apio —7
Apl "
IE 13.18. Poar'axire pienanus:
1}.r+4___:_=;+5_=ﬂ: 2}1_ I_=l:
2x—-1 2x+1 ax 10x 30
1 8 —x 1 1 1
3) 2 + - - 4) - - — — - = —
) ¥x—2 2-x }I—l ax—5 10
1:3.19. Poar’amxiTs pIBHAHHA:
x+1 X 1 1 1
1 - = ) 2) — —— = —;
}3.1:+1 dxr —1 }Ei:c 2x 6
G W N -2 .. L %
1-x x-1 4x+4 x+1 8
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13.20. YUn € piBHOCHILHNMH PIBHAHHA
2x+0 3x-—7T ., X—-2 x+2 8
+ =9 1 + = ?
x+1 x—2 x+2 x-2 x*-4
15.21. Yn e plBHOCHIBHHMH PIBHSAHHA
3x—12 x+12 - x+1 x-1 2
+ =4 i + = 7
x—3 x xr-1 x+1 2x%2-1

13.22. Yncensnur apoby HA O MeHIIME BLJI 3HaMeHHuKA. HRino 10 uncens-
HHKAa jgogati 14, a Bl 3HAMEHHMKA BIAHATH 1, TO ogep:umMO apiod,
oDepHEHHH JAHOMY. JHAHAITE NOYATKOBHH ApiD.

1:4.23. 3aaMeHHEHE apobOy Ha 3 OlasmMIHH 3a YHCeJBHHK. Ko 10 YHCeNlb-

HHKAa fgoaaTH 8, a BijJi 3HAMEHHHKA BIOHATH 1, To ojep:xkumMo Apid,
oDepHeHMH JAAHOMY. SHAHJIITE MOYATKOBHH Apib.

13.24. 3naliniTs KopeHi piBHAHHA:

8 _ -
-2 -1 x+8

- o 2
x2 + 2x x x+2

+ f
21 241 =x-1

2)

13.25. Poas'aAmxiTh PIBHAHHA:

1152—2__I+E+1:+3. 2]:‘-:24-%— .
xt-x x r=1 -4 x24+2 x-2
E 13.26. Posp’axiTh piBHAHHA:
x—1-5 e -1 -1
1 ‘ 1 - u: 2 = ()
) x—6 ) x(x — 2)
13.27, 3naiifiTs KopeHl piBHAHHA:
r—2|-3 |r — 2| - 2
1 - =0; 2 =0
g " -1
13.28. [Ina Axux 3HaueHs @ PiBHAHHSA He MaE Po3B’daakis:
x —2a x—a+1
1 = 0; 2) =07
l:r:{.t-E} ) x: —3x
(x —alx—2a-1)

13.29. lna AKWX 3Ha4YeHL G PIBHAHHA = 0 mae nmme

x—3
OAHH KOpPiHL?

_E"F abu gns nobm EFEj.ij

10x __.r—EI 120
x+2 3x+6 x2-8x

13.30. CopoctiTe BHpas Ta ZHAWTITE HOro 3HAYEH-

—‘! HA, AKIMOo x = 20. Bigrak nisHacTecHd, CEKiNIBKH OJMIMIIHCEKHX Mena-
Jed v ckapbEHni rimumacreu Jlapwcn JlaTurinol, modecHol rpoma-
AAHKH MicTa XepcoH.
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13.31. CropoTiTe apib
4a? —b* + 2a - b
4a? +dab+ b% +2a + b

H Tligzomyamecs qo bubuenns Hobozo mamepiany

13.32. 1) Hakpecnits 4oOTHPHKYTHHE, ABl cTOpoHH AKoro Mimx cobow napa-
JenkHi, a ABl iHIN] — HenapaJejasHI.
2) Axa maildinbLIma KINBKICTE MOCTPHX KVTIE MOMe DVTH B TaKOMY
YOTHPHKYTHHEKY 7

@ Xummeba mamemamuka

13.33. ¥ uepsHi 1 Kr noMijopis HA PHHKY KOIITYBaR v cepeausomy 60 rpa.
Y nunui ng sapricTsk aMermuaacAa Ha 30 %, a B Kinni cepnua — me
Ha 50 %. CKinbKH B cepelHbLOMY KOIITYVBAB HA PHHKY 1 Kr nmomigo-
piB v KiHNIi cepnua?

@ Uikabi 3agaui — nomipkyi ogHaue

13.34. Budamui yxpaivyi. 3anunriTe 0o FOpH3OHTAJAX NOpisBHINA BHIAAT-
q HHX VEpalHNIB (3a norpedH BHKOPDHCTOBYHTE NOOATKOBY JIITEpPATYPY
. Ta 1HTEPHET) 1 OTPHMAETE V BHALISHOMY CTOBNYHKY NPI3BHILE BHIAT-
HOro (ppaHIV3LKOro MaTeMaATHKA, NP0 A0CHIAMEeHHA AKOro JlaHaeTe-
CA B OMHOMY 3 HACTYOHHX pPO3ILIIB.

1 ‘

e

1. HasrurTynoepaHina yEpalHCbKA JHPHIEHTHA, KOTpPAa CTAJIA IEPIIOK I1H-
KOK-IHPHIeHTOM 38 Mai;Ke MDiBTOpacToJiTHIO icTopiio «Merponoi-
ren-onepa* B Hoio-Hopky. BxoanTte o Tpilikn Hallkpammx IWpHTeH-
TOK CY4YACHOCTI.
2. |H:KeHep-aBlAKOHCTPYKTOP, 0 HApoJAHMBCA B YKpalHi, KOHCTPYKTOP
[MEPLIOrO reliKonTepa.

. Yrpaiacekni dyrboaicT, Bonogap s3onoToro Mm'asdas 1986 pory.

. BupaTHa yKpalHCcbKAa NHceEMeHHHIA, Jgaypeatra lllepuenKieBchKOl npe-
mil. Ilowecna npodecopra Kunepo-Mormnanceskol axazemil, JOKTOpKA
JIeBIBCEKOrO Ta YepHIBEIIEKOr0 YHIBEPCHUTETIB.

W Ll
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&

AOMALLHA CAMOCTIMHA POBOTA N2 > (8§ 10-13)

dasdanns 1-12 mawme no vomupu eapianmu sidnosideit (A-I'), ceped
AKux auwie odun € npasuasvHum. OGepimes npasuisHuil sapianm sidnosidi.

116

1. BuaiigiTe nobyToK 152 ; m'
m= 3
A= LA B. > I. 3m
3 m m
g 9
BukoraiiTe ninesHAs — & —
P P
2
& 25 B. iﬂ B. 3p? o
p* p 3
YKamiTL pIBHAHHA, KOpeHeM AKOro € dueyo 2.
AZ Son W-t_ub
x x -2
E_'I+E:EI I‘.Idz:ﬂ
x-1 x—-2
g _
4. BuKoHalTe MHOMKEHHA 2 5 ALE 7 °F ?
p me —2m + 1
a am am arm
A, B. B. I.
p(m —1) p(m + 1) plm —1) m—1
207 _
gk T
EPEI HPE] EPEI gplﬂ
A. 15 B. — 15 B. - 15 I'. = .8
[
3HaiiniTe Kopins piBEAuHESA il = 2x.
x+1
A.—-2.5 Bb. 2.5 B. —§ I'. KopeHie HeMae
. 1
7. Copocrits Bupas (25x% - 10x + 1) : 1“'1:: EI.
A. 2 B.10x2 -2x  B.10x - 2 T. 5:::2— 1
. 8 [(x+1 4 x-1
3uaiiirtes asaueHHs BHpasy R [.r e 1], AKIIO0
x =201
A.0 B. 1 B. 2,01 r. 2
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[_'}.
9. YramxiTh piBHAHHA, 1110 € PIBHOCHJIEHUM PIBEHAHHIO
x -3 LXt 3 18
x+3 x-38 =x2-9
2 Sx — x?
A.x-3=0 B"°=0 B—=0 T.Z22—% -0
X x+ 2 X

0,1a* + 0,8 0,5a% —a + 2
0,22 - 0,8 0,25a +0,5°

E 10. CnopocriTe BHpas

a+ 2 a+ 2 a-—g 4{a + 2)
A.l- El- Bl r- o
4(a — 2) a—2 4{a + 2) a— 2
11. S3HalalTs 3HAYEHHA BUpPA3y x2 + iﬁ. AKINO X — i = J.
X X
A. 3 b. T BE. 23 T. 29
2—|x-5
12, Poar’axits piBHAHHSA ‘ - l =0,
I e
A. Poar’aakis HeMae B. 7 B. 3 I'.3: 7T

Y zasdanmui 13 nompibno scmanosumu sidnosiddicmbe mMix iHpopma-
yiew, noznavenow yugppamu ma 6yxeamu. Oduna sidnosids szaiisa.

13. ¥YcranoBiTE BiADOBIAHICTE MIX BHpaszoMm (1-3) Ta iforo 3Ha4eH-
HAM (A-T'), akmo a = 7.

Bupas SHAYCHHA BUpa3y
1 a‘—-4 8 A 2

: 16 a+2 B. 2125
4 a*+6a+9 a+3 . i

‘ 20 4 n

[u 4 J T I 2,75
g |=+—=+Z]
4 a a+4

SABAAHHA AAA MEPEBIPKKH 3HAHb AO 8 10-13

4
EI 1. BuxoraiiTe MHOM¥eHHA: 1) E 2 : 2) E , E.
4 2 a? 3
2. BurxoraiiTe mineHHA:
p.p e 4
1) === a) — i —,
) 5 7 ) at a
3. Uu € uncno 4 KopeHeM pPiBHAHHA:
=
1}.:n:: lE:ﬂ: 2) X — 07
x x—4
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E 4. BuxonaiiTe mii:

1] Eﬂﬁ 2 [_E_m]; E} xﬂ = Iy . ﬂb "
15m? Ba® a? x2 - 2xy + y*’
3m- Om -
e 3:[_ ]; =16, 2x+8
Te 28¢ 3x-6 bHx-10

g\ 2y 310
a*h
D. IligneciTes apid go crenensa: 1) [- FJ - 2) [F] -

2 _
6. Poas'saxkirs pisaasuaa: 1) e = 0; 2) k. = 4x,
X—-3 x+1
E'] 7 C b [2ﬂ+1_2ﬂ—1)_ 2a?
AP \Ba -1 Za 1) dad 1

8. Hoeeairs TOTOMXRHICTB
[ 7T x2+49 T J x-71 1
x+7 x2-49 T-x) x2+14x+49 =x+7T

E 9. Binomo, mo x + -1~ = 9, BraliniTe 3HAYEHHA BApa3y X° + -—1-2~.
X X
Hodamkoei 3asdanna
0,2a% - 1,6 qtﬁuﬂ +a tﬂ
0,1a2-1,6 0,25a-1 '
2-x-3 _
X—29

El 10. CopocTiTh BHpas

11. Poap'a:xkiThH pPIBHAHHEA 0.

BIMPABU AAA MOBTOPEHHA TEMMA 3

o § 10
El 1. BuxonaiiTe MHOMeHHA:
T m pt B 4 b ¢ 10
1 ¢ — 4 B - a) —+— 4) —+—
) m 9 } 4 p ) b 3 } I
E‘?.__I 2. llopaiiTe BUpaz v BArAAAL Apody:
4 am 3 20 24m 1bda
1) e o s P e+ iy ) — . :
) 15m# 16 } 15 tk ) ba¢ 8m?
p 7 Ted [ E-:IE']
12 .| — . 15m2n - . 3 | it
1) y ( 16x2 ]‘ & 25m3n’ = 12a® 21c )
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3. EnpuuTiTh BHpAas:
1}_ :i.r__zl : E]_E:-:-y_E.t:+E;
7 x2-9 6x+6 y-3x
31ﬂ2—2ﬂ+1_ om 4}c2+2.':_ 20a%b
15m?2 a2 -1’ 12ab 2 +de + 4

4. IligueciTs no cTenens:

3q3 )’ 1208\
3 Bk 4) —W
5. Buronaiite niw:

1}_:1"+ﬂ-‘ a® - a8 E]_HE—EE- ( |:1+Eb]
a® - at :13+:1“ at — 4b° 2a - 10
oc? — 3¢t 2c¢-4 |

3 —-— 4y (a® + 4a + 4 r[——— J

) ce? —8  3c* - 5Hed ) { ) 10 + ba

EI 6. IlogaiiTe Bupas y Buraanl apobdy:
1}(_251?;;312 [ 34 T; gy (@—bP a®+2ab+ b
Ot sxy? a+b a?—2ab+b?
:t:3+{ﬂ+h}.r+ab x* —¢*

x2—(a-c)x—-ac x2—a?
8. JJosenith, o 3HAYEHHA BHPAa3y 0,527 +2 (2 —x) - 4+0,5¢ HE
0,5x2 —x + 2 8 —0,5x1

3aNeXHTh Bi OVAL-AKHX JONVCTHMHX 3HAYEHE 3MiHHOI.

| 7] 7. Bukonaiite MHOMeHHS -

: a® —ab +ac—be a* + bc —ab - ac
9. J[losexiTs, mo sHAYEHHA BHpa3y — :

a? +ab—ac—be at+be+ab+ ac
oA BCiX NoNyceTHMHAX 3HAYEHL 3MIHHHMX € HeBin'eMHUM.

To § 11
D 10. BuronanTe OlIeHHA:
o O - 3 T b 3
i 2) —: - 3) —:—: 4) — : —,
}3 2 ) 4 17 ) a a } ms m
11. CopocTiTe BHpAas:
12a 1E.-:1 Tm2 21m S5a®
2) — : : 3) ——— : (-10a%)
502 150" = g V= ggE ASNES
3 2  OrR.3 2 3
4) 20m?n : —ﬂ: a) EE, :EEE; E}—EEI :[—33'1: .
p 9m?  8lm 39a 26a?
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12. BuroraiTe mim:
= - 2 K
) 2E-xy . 8" —ay 2) & bﬁ:En+3h;
a X ba 10a?
EJIEHEEIIE-i-lEI-i-EE' 1) 3a-a® 3-a
a-2b Sh—a a2 -4a+4 4-2qg
E 13. ITonaiiTe BEpas v BHrAALL Apoby:
27T +x% x2-3x+49 (10x — 4y)? .
1 : : 2 : (2,5x2 —0,4y2).
) 81l-xi ' 2240 00 .
a? + ba
e . :
14. IlopaiiTe apib 2% _ 95 Y BHDIAML PALIOHAJIBHOIO npoby.
a® — 3a
9.3 | 9,9 3l 2
[_fj 15. oeegitrs, 110 3HAYEHHA BHpPA3Y = f B e f ‘1{-2 . i nia
Xy —x xe —y
BCIX MONYCTHMHX 3HAYEHL 3aMiHHOI HabOvBae JAHINEe HeJONATHHX 3HA-
YyeHb,
16. OGuucniTs 3HAYeHHA BHPA3 27a° — 6457 ; 9a” +12ab + 160° AKIIO
‘ " og ©  PRsabed T
a=4, b=38.
17. HopeaiTs TOTOMHICTH a’ —16 , G +ie+d _a-4
* a2 —ab+5a-5b a’-ab+a-b a+5
No § 12
[Z] 18. Buxonaiire zii:
2a 6a — 3 m? ] m + 3
1 +1|-— : m + : -
}(Eﬂ—l J 4da® —a 2}[ 3-m) m-3
a a ab 2 8 2 -1
3}[ . v ]: : 4][}:—’3 ].P ;
a-b a+b) a+b p+1 p+3
19. oBeniTs TOTOMHICTD:
1}(E+£+2]:{a+b}=ﬂ+b; Z}m_n:[l—i]= mn.
b a ab mn n? me m+n

@ 20. CopocTits BHpas:

NE .
}a+b b2 + ab a® —ab® ag®—ab/)
6a+1 6a—1) 2a% +1
2) + ! :
a—3 a+3 a—3
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[_'}.
a+b_a—b
b b

a b
21. O0umcnire 3HaAUYeHHA BHpPa3y ( ][ ],, AKIIO

ﬂ—b_ﬂ+b
a=4.b=3,

22. HopeaiTs, mo A48 BCiX JOOYCTHMHX 3HAYUEHL 3MiHHOI 3HAYEHHS BHpA-
3V He 3aJ1e3KHTHL BlJ 3HAYEHHA 3MIHHOL:

2x 2 1
1 _EE . + =
]x+3+(1 }[IE—EI-FQ Q—IE}
2][ 3 B 2m ]+Bm3—15m+ 3
4m?2 -9 4m?-12m +9 4m? + 9 2m — 3
23. losemiTs TOTOMHICTH:
( a 10 29 ] [5 2 1) oa
1) + + — ] +=+=]= :
a-3 a-3 a?-3a az a 5) a-3
21[ a-1 _4.-:1—5]_ 2-a 42 -a)
a2 —a+1 a®+1) 4a2 —4da+4 a+l
: § o A s 1
E 24. Bigomo, mo x= + i 23, 3HaNITE 3HAYEHHA BHpPa3y X + —.
x x

25. CopocTiTs BHpas

s Yok rty)
x*—-6x 6-=x x2 -4 x*-6x*+12x-8
26. omenitTh, mo BHpas
x2 ‘312—324_15—31'2
x +4x+4 x% - 2x° x

Ans BCiX fonyeTHMMHX 3Hauedbs aMinxol mabveae nMuie JoAaTHHUX 3HA-
YeHb.

s (x2 — 4)

27. Jloeeaits, 110 BHpas
(3m+2 18mf-m-9 3m—2]i m? + 10m + 25
3m? +1 Omt —1 3m® -1/ 9m* -1
AnA Beix m < —5 Habysae nuile Bifi'eMHHUX 3HAYEHD,
28. Yu Moxe 3HAYEHHA BHPA3Y

x2—-xy xt-xy* x4+ 2x% 4+ x1° X+ Yy
oA JeAKHX 3HAYEHE SMIHHUX X 1 I JOPIEHIOBATH HYJIOT

o § 13
29. Yn € uncno 3 KopeHeM piBHAHHA:
=3 - JE
n-=_-0 2X2.0 gXt2.q HI .
x+2 x+1 x—3 x
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_-D
2] 30. Posp’soits pisnauns:
3x -9 2x — 14
} ;—x e E} H B =45
2
31:13_2:{,; 4}.'1:-i:3:-5‘:r
=% x4=8 425 -1
5]x+2=x+2; 6) x+1 e

31. Hre ogHe H Te came uHca0 Tpeba JOAATH 0 YHCEJbHHKA 1 3HAMEHHHEA

aApoby 1—52- 1mobd orpuMari apid %?
32. Poap'axirs piBHARHA:
2x—-1 2x+1 1 1
1 = = ﬂ; 2) 4 + — -
}3x+1 3x -5 ) x—2 2-x
3) 8 _E+J:_ D D ‘”_Ex x | X

- 4 -— - — —* - = .
3r-3 x-1 2-2x 18 2 -1 x+1 x»-1

J3. Karep nonae 80 kM 3a Teuiew piuKM 3a TOH caMMi ugac, mo ¥ 64 Km
nporu Teuil, 3uaiifiTe BAACHY IMBHMAKICTL KaTepa, AKINO HIBHAKICTD
Teuil gopieHoe 2 KM/roa.

E 34. Poap’saiTe piBHAHHA:
5 1 6

1 + »
} Bx-1¢ @Bx+1)¥* 9x%-1
2 4x+3 7T
-1 %=1

J0. Jlpa pobiTHMKH, Npanoioun pasomM, MOEVTh
BUKOHATH JeAKy poboty za 8 anaie. llepmwni
poDITHHMK MOXKe BHKOHATH L0 pobDoTy camo-
eriftno Basiui wename, Him apyraid. 3a
CKINEKHM JHIBE KOMHHH 3 poDITHHUKIB MOKe
BUKOHATH 10 pobory camocriiino?

@ 36. Poar'axiTe pisHAHHA, e X — 3MiHHA:

ne.-s, EJE_hE:g_
X X x
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TorobHe 6 memi S

MHOXEHHA OPOBIB. NIQHECEHHA OPOBY OO0 CTENEHA

 Iob nomuoxxuTH Apid Ha Apib, Tpeba nepeMHOKHUTH
gc | OKPEMO YHCEJbHHKH H OKPEMO 3HAMEHHHMKH Ta 3anmuca-
7, | TH Hepmuii RobyTOK 4YHCeJbLHUKOM, a Apyruii — 3Ha-
| MEHHHKOM apo0y.

.2
b d bd

. . lp6 migneern apid no erenens, Tpeba migHecTH OO
u a® | NLOro CTeNeHA YHCEJLHHK TA 3HAMEHHHEK 1 mepimdii pe-
pt | 3YJLTAT 3ANHCATH B YHCEJbLHHK, A JIPYIrHH — y 3HAMEH-

. HHK Jpo0y.

AINEHHA APOBIB

NOMHOMHUTH HA Apid, oDepHeHH 00 NIIEHHEKA.

d : Mlp6 noginwru opgue apid ma immwii, Tpeba ginene
c

S o
b d b
PIBHOCWUIbHI PIBHAHHA

JiBa piBHAHHA HASHBAIOTH PIGHOCUABHUMU, AKIIC BOHH MAKOTH OJHL H
Tl caMl KopeHl. PiBHOCHIEHHMH BBAMKAIOTH 1 Tl pPIBHAHHA, AKl KOpPEeHIB
HE MAKTE.

PAUIOHANBHI PIBHAHHA

PiBHAHHA, J1Ba 1 NpaBa YACTHHH AKHX € palloHAJBHHMM BHpPAa3aMH,
HASHBAIOTh PAYIOHAABHUMU PIGHARKAMU,

METOOW PO3B'A3YBAHHA PALUIOHANBHUX PIBHAHDb

1. Bukopucmanna ymosu pienocmi dpofiy nynw

1) 3a monmoMorow TOTOMKHHX IEPETBOPEHE 3BECTH PIBHAHHA 0 BHTJIA-

P
> Q

2) NpUpIBHATH uncensHHMK P 1o HyaA 1 po3r’'A3aTH OfepikaHe Iilje
PIEHAHHHA;

3) BUKIIOYMTH 3 Horo KopeHiB Ti, A8 SKHUX 3HaMeHHHEK § nopiBHOE
HYI0, 1 3anUcaTi BIANOB1b,

2. Bukopuemanua ocHOBHOI 6AacMueocmi nponopyit
1) 3uaiiTin obnacTe BM3HaueHHA pieHAHHA (OBP);
F_M,
Q@ N’

2) 3BeCTH PIBHAHHSA JI0 BATIALY

123



TEMA 3

O
3) aanucaru uine pisaauua PN = M+ @ i poas’asaru iloro;
4) BUKIIOUNTH 3 OTPHMAHKMY KopeHis Ti, mo "He manexxkars 0J13, i 2a-
NHUCATH BiANMOBIAL.

3. Memod mnoxenna o6ox wacmun piBHAHHKA
Ha cniabHUl 3namenHux dpobis

1) 3uaiiTu OBP;

2) anaiiTi Halinpoerimuil cninbHuil aHaMeHHUK JApobim, 10 BXOAATE
YV pPIBHAHHHA;

3) nomuoxuTH obuaBl yacTuHY piBHAHHA HA el cninnEuil 3HaMen-
HUK;

4) poar’a3aTH oJepiKAHE [le pIBHAHHA,

5) BHKAOYHUTH 3 iforo Kopexis Ti, mo He Hanemars OBP, i sanucarn
BiANOBIAL.
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Bamcaemo mobi cmamu sidomimum 3a Ocmpozpadevkozo

Muxaino BacwneoBwd OcTporpagctbkMid Hapoouscs 12 eepecHs 1801 poky
B ¢. Nawenxa MonTascekol ryGepHil (HMHi c. Mawexiska). Oigu Ta npagian Muxaiana
BacMneoBMYa CNYXMUNW B KO3AULKOMY Bilickky, Bpann yyacTe y Barateox Bosx, He pa3
BMABNANK BicbKkoBy Aobnectb | repofam. MabyTb, came ToMy B OMTHUHCTBI Muxanno
BacunboBWY Tak MpIABE CTaTH BIACLKOBMM. Ane oMY CYQMNOCA CTaT BCECBITHLO BigoMMmM

YHEHUM.
Y autuHeTel Muxaino BMABNABR BUHATKOBY CNOCTEpeX-

NUBICTE | 3axonnioBaBcA BUMIpIOBaHHAMMWM. HaB4aBCcR BiH
y NaHcioHi npu MNMonTascekiA riMHa3il, noTiM y camiin rimHasil.
3akiHUMBLLM riMHA3I0, CTaB BiNbHWM cnyxadem XapkiacbKkoro
YHIBEpCUTETY, @ 3roaoM | oro ctygedTom. MNicna 3akiHYeHHA
yHiBepcuTeTy 3 BigaHakoio B cepnHi 1820 poky MeHLU HiX 3a
pik notomy (y kBiTHi 1821 poky) oTpUMye CTyNiHL KaHauaaTa
HayK 3a OOCniQXeHHs B ranyai npuknagHol martemaThkM.

¥ 1822 poul OcTtporpagcskui Bupywae oo MNMapuxa 3 MeTolo
yOoockoHaneHHs cBoel MatemaTtwdHOl OCBITM, CTaBlM cny-
xavyem yHisepcutery B CopbonHi. Came Ttam BiH nyBnikye
ceol nepwi HaykoBi npaui, cTae BiAOMWM HayKOBUEM Ta o
anobysae asTOpMTET Y PpaHUy3LKMX MaTemaTukie. Ane M.B. Ocrporpagcsxui
Jyepes nocTidHkuid Bpak kowrTie Muxaino Bacuneoewy Gyae (1801-1862)
BAMYLUEHUA 3anvwumti MNapwk, maimke nNiWKW nogonaslm
BauMKy 1828 poky wnax sin Mapuwa ao MNetepBypra.

Haykosi kona MetepGypra aycTpinu monogoro e4eHoro 3 pagictio | Hagiew. Woro
asTopuTeT cepeq neTepbypabkux QIAYIB Haykn DyB BUCOKUM | He3anepedyHum. Y Tomy

X 1828 poui OcTporpagcbkMid nNoyYvHae BWKNagjaubKy AIANBHICTE ¥ MopcbKkomy
kafneTcekoMy kopnyci MetepBypra ta ctae ag'iodkToM MeTepbypabkol akagemil Hayk.

A 3 1830 poky BuKnagae wWe B YOTUPLOX BUMLLWX HaByanbHux 3aknapax lMNertepbypra.
Y 1834 poui OcTtporpaacekoro 6yno obpado yneHoMm AMepUKaHChLKOl akagemil Hayk,
y 1841 pouji — ynexom TypuHCeKOl akagemil, y 1853 — yneqom Pumcerol akagemil Tinvie

| 8 1856 poul — yneHom-KopecnoHgedToMm Napuabkol akagemii Hayk.

Nexuii OcTporpagcbKoro BiAsigyBanu He nNWlLe CTYAEHTW, 8 W BUKNagadi, npo-
cecopu, Binomi MatemaTukM. Ycix npupabnioBpana Woro cucTeMa BMKNafaHHA npen-
METa — LUMPOKA 3aransHicTe TEMW, BUPa3HICTL | cTUCNICTL BUKNaQY, a TaKoX Becenuil

XapakTep Ta rocTpMi poay™m. Ha nekuisax BiH o6oB'A3akoBO BXMBaB yKpalHCcLKi cnosa,
NPUCNIB'A Ta NpUKa3kK. ToMy CTYOEHTH 3aB¥OM aragysanu Roro nexuii is aaxsatom.

Ynwbnenum nucemerHukom Octporpagcekoro 6ys T.10 LesYyeHko, 3 AKkMM BiH ByB
ocoBMCTO 3HAROMMIA Ta 3HaYHY YacTHUHY TBOPIB AKOro 3HaB Hanam'ATh | oXo4e aexkna-
MyBags. ¥ 1858 poui, konu Tapac puropoBKy NOBEPTABCA I3 3acnaduAa Yepes Netepbypr
Ha BaTekiBUlMHY, Muxaino BacunsoBuy 3anpononysas Kobaapesi AnNA NpoXMBaHHA
cBolo NeTepbypabky KBAPTUPY.

lNosepHyBWKCE I3 3acnanuA, LlLesyeHko nucae y «WoaenHuky»: «Benukmia marte-
MaTHK NPUAHABR MeHe 3 poanpocTepTumu obilMamK, AK 3eMNAKA | AK CBOro CiM'AHKHA,
W0 HAAOBMO KYAWCH BUIXAMaBS.

Muxaino BacuneoBuy Gye BuaHa4dHolo, opuriHaneHow, ycebivHo oBgapoBaHoio
noauHoio. Moro BMcoko LiHyBanu He Tinbku 3a posyM, a i 3a He3anexHicTb, AeMoKpa-
TH3M, CKPOMHICTE, WMPICTL | NPOCTOTY, 3a NoBary Ao nwogen npaudi, 3a woro rngHicte.
MNepebyBaloyn Ha BEPLUKMHI cnasW, BIUAHOBAaHMA 3a cBol HaykoBi npaui B ycin Esponi,
OcTtporpancekiid nosoaue cebe HanasMyaRHo NpocTo | He NKbue roBOpUTH Npo cBOIl
3acnyru.

I :n'-l Akl 6 npobnemu posg'AayBaB y4eHMA (BiH 3aimaBcA anrebpoio, NpUKNagHom
MaTEMaTHKOI, TEODIEK YWMCEn, Teopiew AMOBIpHOCTER, MEeXaHiKow Touwo), yci horo
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HayKoBi npaui noaHayeHi MUBWHOK AYMKW A OPUriHANBHICTIO, Y HUX HE3MIHHO NPUCY THA
lMpOoTa Woro nornaaie, yMiHHA rNnnboko 3aHypuTUCA B CyTh npobnemMu | 3HaWTH YKnC-
NeHHI yaaransHeHHA.

Ha Bce xuTTA Muxaino Bacunsosud 3Gepir moBoe no pigHol semni Ta piaHol MoBu.
Maixe wopoky BNITKY BiH BUIXAXaE B YipalHy, Wob nopuHyTH B NOBHWA CNOKIA | nOMK-
NnyBaTMCA YyOOBMMM KpacBuoamu. Ynitky 1861 poxky OcTporpagchevi, BigBiayoqm
cBeoe piaHe ceno, 3axsopie i 1 ciydA 1862 poky nomep.

3a ceow manxe 40-piyHy Haykoey AisnbHicTe Muxanno BacunboBwy Hanucae
noHan 50 HaykoBWX nNpaub 3 Pi3HKMX ranyasi mateMaTMKd: MaTemMaTH4YHOro adaniay,
aHanitTuyHol i HebBecHol MexaHiky, matemaTyHol diankn, Teopil AMoBipHocTel. Ceol
negaroriydl nornsgn M.B. OcTtporpaacekuid BUKNae y nigpy<YHMKax 3 enemMeHdTapHol
| BULLOT MaTeMaTHKW.

Im'Aa M.B. OcTporpagcsKoro HoCUTe KpeMeHYyyUbKHid HauioHanbHUA YHIBEPCUTET.

Monpu Te, Wo maixe sce ceoe ¥uTTA Muxaino OcTporpafckbEvil 2aiMaBcs HayKow

no3a mMexamn YkpaiHu, BiH CTas WKWPOKo BijoMWM cepeq cBolx cniBBiTYMIHKKIB. ABTO-
puTeT i nonynapHicTe M. B. OcTporpaacekoro 6ynu HacTiNbKW 3HaYHWUMMK, L0 caMe Roro
IM'A CTano cUHOHIMOM y4YeHoro. BaTeku, BioAawOYU OWTUHY HA HaBYaHHA, Gamxanu i
«cTatv gpyrum OcTporpagcbkumy.

A aBTop uboro nigpyvHuk Daxae cBoiM y4HAM | Bam «cTaTH Bigomilwnmu 3a OcTpo-
rpagcbKoros.
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TEMA 4
TPANELUISA. TEOPEMA ®ANECA

Y LA TEMI BW:

O plavacTecs npo Tpanewin; Bnucadi Ta onucaHi YOTUPUKYTHUKK, CepeaHIo
NiHI0 TPUKYTHUKA Ta cepeaHo niHilo Tpaneyil, Teopemy ®anéca,

O HaguyvTecs oBrpyHTOBYBaTH HANEXHICTL YOTUPHKYTHUKA A0 NEBHOrO BUAY,
33CTOCOBYBAaTH BMBYEHI 03HaYEHHA | BNACTUBOCTI A0 po3B'A3YBaHHA 3a0au.

§ 14, Tpaneuis

1. O3HaueHHA Tpaneuii, Il eneMeHTH Ta BNacTUBOCTI

I'paneyico HASHBAKWTH YOTHPHKYTHHE, ¥ AKOr0 ABI CTOPOHH napa-
JAenbHi, a Al iHmi HenapaJsenbHi.

AD i BC — ocHosu mpaneyii —
e napajelibHi CTOPOHH;

AB i CD — Giuni cmoponu mpaneyii —
Ie HelapaJjelbHl CTOPOHH.

Poarnanemo aeski aaxacmusocmi mpaneuil.

1. Cyma kyTie Tpaneiiil, npajgeranx mo Oiumol croponH, JopisHwe 180°. l

Ockinsen AD | BC, to ZA + Z B = 180° (ak cyma BHyTpimHiX ogHOCTO-
poHHIX KyTiB). AHanoriuno £C + ZD =180 W

2. Tpaneuia € ONyKJIHM YOTHPHKYTHHKOM. I

Ockinegu ZA + ZB = 180°, to ZA < 180°, B < 180°.
Aranoriuno ZC < 180°, £2D < 180°.
Or#e, Tpanenis — ONVKEIMHE YOTHPHUKYTHHE.
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TEMA 4

2. Bucora tpaneuii

Bucomow mpaneyil HA3HBAIOTH NMePNeHIHKYAAD, MPOBeIeHHH 3 0VIb-AKOL
TOYKH OCHOBH Tpameimil g0 mMpAMol, 0 MICTHTE NPOTHJIEKHY OCHORY.

SA3BHYAH BHCOTY Tpaneiii npoBoiAATs 3 11 eepmunHu. Ha manwaky 14.1
BK - eucora Tpanenili ABCD, a va mamwoury 14.2 DM - Bucora Tpane-
unii ABCD,

B C B_C M " o
| |
/\ / \ !
A K D A D A ¥
Man. 14.1 Man, 14.2 Man, 14.3

3. NpamokyTHa Tpaneyuis
Tpanenino HAHBAIOTE NMPAMOKYMHON, AKII0O OOHH 3 11 KYTIB — ODpAMHH.
Ha manmwoaky 14.3 3zobpaxeHo npaAMokyTHY Tpaneniwo ABCD (£A = 90°).
OuepnaHo, mo £ B = 90°. AB € MeHEmow 0i4YHOK CTOPOHOK NPAMOKYVTHOL
Tpameili Ta 11 BHCOTOIO.

m Y npaMoryTHIH Tpanenii roctpHH KyvT Ha 30° MeHIIHE Bifj
* TVIOro. 3HAATH 1[I KVTH Tpamemii.
. Pose'azanna. Poarnauemo npaMoxyTay tpanenio ABCD (man. 14.3).
1) llozraunmo £D = x, ol £C = x + 30°.
2) OcklaBKHM cyMa KYTIB Tpanenil, npuiaeraux Ao 0iuHol ET'IJ]}DHH, nopie-
Hwoe 180°, 1o maemo 2C + £D = 180°; x + x + 30° = 180°; x = T75°.
3) Orxe, 71 = 9% 2ZC = T75° + 30° = 105°.
Bidnosids: 75%; 105°.

4. PigHobiyHa Tpaneyuis Ta Il BNacTUBOCTI
Tpanenin HasuBawThL pisnobivnor, arku 11 Oiuni croporm piBai. Ha
MaXioHKY 14.4 — pisHoOI4YHA Tpanenia ABCD.

R o B C
A D A K M D
Man. 14.4 Man. 14.5

PoaranareMo pearl BaXRJAHBL saacmueocmi pieHoDIiNHOI mpancuyii.

1. ¥ pisnobiuniii Tpamenili KyTH npu ocHoBi Mmixk cobGorw pisai.
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Tpaneuyin. Teopema daneca

D.
Hoaedenna. 1) Hexann v tpaneuii ABCD AB = CD. Ilposegemo BHCOTH
Tpanenii BK 1 CM 3 pepmiua 11 Tynux KyTie B 1 C (man. 14.5). ¥YreopuBca
npamMoKyTHHE BKMC. Tomy BK = CM.
2) LABK = ADCM (3a kareroMm 1 rinotenyaow). Tomy £ BAD = ZCDA.
3) Tarow ZABK = ZADCM. Ocriaskn ZKBC = ZMCB = 90° To
ZABC = ZABK +90°1 £DCB = Z2DCM + 90° Tomy £LABC = ZDCB. R

2, Jliaromanl pisHoOIYHOL Tpaneiil piBHI.

Hosedennsa. PoarnaHemo manwHok 14.6, 2 BAD = B C
= ZCDA (ax KyTH npu ocHori pieHobiunol Tpanenii),
AB = DC, AD - cninsHa cropoHa TpuKyTHHKiB ABD ﬂ'\
i DCA. Tomy AABD = ADCA (aa npoMa CTOPOHAMN
Ta KyToM Mix mumu). Orxe, AC = BD. B A B
Man. 14.6

ﬁ"m O — Touka nepeTHHY glarodaneil piegobiusol rpanenii ABCD
- * 3 ocHoeamu AD 1 BC (man. 14.6). doeectnn, mo AO = 0D, BO = OC.

. Hoeedenna. 1) AABD = A DCA (nopeneHo BHIIE).
2) Tomy ZFODA = Z0AD. 3a 03HAK0I0 pPiBHODEIpPEHOTO TPHKVTHHKA —

TpHKYVTHHK AOD - pierobeapernii. Tomy AO = OD.
3) Ockiaskn AC = BD 1 AO = OD, to OC = BO (6o OC = AC - AO,
BO =BD -0D). B

m BK 1 CM - Bucorn piHOOIYHOI Tpanemil ABCD, npoeeneHi
- 3 BepmiMH 11 Tynux KyTie, AD =a, BC = b (man. 14.5). [lorecTn, mpo

AR Ml =Y, A0 Rl “;’
. Hosedennr., 1) AABK = ADCM (3a kareroM 1 TilOTEHY3010), TOMY
. AK = MD.

2) BKMC - npamoryTHHE, Tomy KM = BC = b.
AD-KM AD-BC a-b

3) AK = MD =2 ikl =
) 2 2 2
4]AM=AD—DM=ﬂ—ﬂ_b=Eﬂ_E+b=H+h.
2 2 2
N R O L e
2 2
OTxe, noBean, muﬂH=Mﬂ=ﬂ_b;AﬁI=Kﬂ=ﬂ+b.l

5. Oanaka piBHObGI4YHOI Tpaneuyl

{I‘ Teopema (oamaka pisHOOGiusHOI Tpanenii). Axmo y Tpamemii KyTH
npH OJHiIH ocHOEI piBHi, TO Tpaneuis — pierobiuna.
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O

Hosedenna. 1) Hexan y Tpaneuili ABCD kyrn npu dlasmii ocHorl AD
piBHi (man. 14.5), Trobro £ BAD = 2 CDA. Ilposeaemo sucorn BK 1 CM, aki

pPiBHI ML coDoR.
2) Tomi ABAK = ACDM (3a KareToM 1 nmpoTHIexHHM KyToMm). Tomy

AB = DC. Tpanenia pienobidHa, mo i Tpeba dyno poeectn. B

ST ., TepmiH «Tpaneuia» rpeybkoro NOXOAMEHHA (rpelbKoK Mo-
j} e Parie..| BOK) «TpanensioH» 03HaYae «CTONWMK», 30KpemMa cTonWkK aAns
- e e obigy; cnosa «Tpaneuis» i «Tpaneaas — cninbHOKOpeHesi).

Y ceold npaul «Havana» EBknig nig TepMiHoM «Tpaneuia» poaymis Byob-aKMA YOTH-
PUKYTHHK, SKMA HE € napanenorpamoM. BiNbLUICTE MaTEMaTHKIB CEpefHLOBIYYA BUKO-
PUCTOBYBANA TEPMIH «Tpanewias» 3 TMM CaMUM 3MICTOM.

Tpanewis B cydacHoMy po3yMiHHI Bneplue TPannRETLCA B AaBHLOrPeLLKOro Mmarema-
Tvka MNocupowia (| cr). MNpote nuwe noyrHaoyn 3 XV cT., ued Tepmid cTas 3aransHo-
BXWBaAHWM ANA YOTUPWKYTHUWEKIB, ¥ AKUX OBI CTOPOHW NapanentHi, a OBl iHWI — Henapa-
NenbH.

(o Axy cirypy HaawBawTe Tpaneuew? O o HaaveawTs ocHOBamMW Tpaneuil, BiYHMMK
cropoHamu Tpaneui? © CdopmynioiTe enactueocti Tpaneuil. © Wo Take sucora Tpa-
neyii? © Axy Tpaneuilo HAa3WBaKTL NPAMOKYTHOK, AKY — piBHOBIMHOK? O Cdopmynioi-
Te A poBeniTe BnacTtuveocTi pieHobiydol Tpaneuil. © CdopMmynoiTe it goeegiTe o3Haky
pisHoGivHOl Tpanewil.

i
L ]
i
*

§ Pozb sxims 3agaui ma buxoHaume bnpabu

m 14.1. Ha axunx mamwoarax (14.7-14.11) sobpakero Tpaneniwn?

7 (17

-

Man. 14.7 Man. 14.8 Man. 14.9 Man. 14.10 Man. 14.11

14.2. Hakpecxits Tpanenito PKML (PK | ML). YkaiTh OCHOBH Tpamnenmii,
6iuHi cTOpoHH Tpaneii.

14.3. Haxpecnaits Tpanenitzo DMFK (DM || FK). VkamxiTe oCHOBH Tpanerii,
OluHl CTOPOHHM Tpaneiil.

14.4. Haxpecairs npamokyTay Tpanenio ABCD (£ZA = £B = 90°).

14.5. Hakpecaitre pirnobluny Tpaneniwo ABCD (AB = CD).

14.6. JIea kyTH Tpanenil mopipEOTE 30° 1 110° 3HaBaiTes ABa IHIMAX 11
KVTH.

14.7. ]lea kyTH Tpanenii mgopieHioioTs 100° i 50° 3Haiiaite aBa iHmMHX
KVTH Tpanemil.

14.8. Ocropr piBHOOIUHOI Tpanenii gopieHwOTE 8 cMm i 10 eMm, a nepu-
meTp 28 cvm. 3HalAiTE 6iuHY cTOpOHYV Tpanenii.
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-

14.9. OcHoBen piBHODIYHOI Tpanenll JOPIBHKKOTE | ¢M 1 D cM, a DiyHa cTO-
poHAa — 3 cM. 3HAHAITE HEpUMETP Tpaneiil.

14.10.

14.11.

14.12,

14.13.

14.14.

14.15.

14.16.

14.17.

14.18.

14.19.

14.20).

14.21.
14.22.

14.23.

El

14.25.

14.26.

14.27.

Un icHYEe Tpanemid, v AKol ABa NPOTHJIEKHHX KYTH:

1) rocTpi; 2) mpaAMi; 3) Tynoi?

Y pasl cTBepAHOI BLAMOBIN HAKpPecidiTh TAKY Tpanelil.

Uu icHVEe Tpanenis, v AKol:

1) ocHOBH Mix cobolo piBHI; 2) TpH cTOpoHH Mixk cobow piBHI?
Y pasi cTeBepaHol BIANOBiAI HAKpecaiTh TAKY Tpaleliio.

Hu icHye Tpanenis, v sKoi:

1) Tpu KyTH npsaMi; 2) ABa NPOTHJEXKHUX KYTH piBHIY
¥ pazi creepaHoil Bignoerigi HakpecaiTh TAKY Tpaneniw.

Croporun AD i1 BC — ocHoeu Tpanenili ABCD. Jloreaits, L0
£LCAD = £ZACB.

Un MOEKYTE KYTH Tpaneiil, y3ATlI B NOCJHLA0OBHOMY NOPAJKY, BlIHO-
CHATHCE AK:

1233451 2) 2:83:H 127

Un MOEYTE KYTH Tpanemnil, v3ATi B NocadifOoBHOMY NOPAIKY, BiAHO-
CHTHCH AK:

Lad:1 252 a3 sls 2547

Y Tpanelil, AKA He € plBHODIYHOK, ABA KYTH JoplBHIONTE 407 1 140°,
Un mosxupa aHaiiTH aBa immux 11 KyTH?

Bucora pieHOOIuHOI Tpanenil, NpoBeieHA 3 BEPIIMHH IMOCTPOro KyTa,
VTBOpOE 3 DIYHOIO CTOPOHOK KVT 42° dHaAWAITE KYTH Tpaneiil.

Bucora pieHOOIYHOI Tpanenii, MpoBelleHA 3 BEPIIHHH TYNOro KyTa,
VTBOpHE 3 DiYHOIO cTOpoHOK KYT 24°. 3HAHAITHE KYTH Tpanemil.

Y rTpaneuii ABCD AB — binsma ocHopa. Ilpami BC 1 AD nepernna-
10ThcA B Tounl E, ZECD = 40°, 2 BEA = T0° 3HalmiTs KVTH Tpaneiiil.
Y rpanenii ABCD BC — menma ocHosa. Ha sigpiaky AD BaaTo Tou-
ky E tag, mo BE | CD, #ABE = 60°, # BEA = 40°. 3HaiifiTsL KYyTH
Tpanemnii.

¥ npAMOKYTHIN Tpanenil rocTpH KyT yABiui MeHIIMI Bij TYIOrO.
JHAHITE KYTH Tpaneuil.

Y npamMoxyTHIA Tpanewnil Tynui KyT Ha 40° Oinsmmi 3a rocTpHi.
JHAHAITE KYTH Tpaneii.

Y pienobiuni# Tpanmemnil OiYHA cToOpoHA BABi4Yl OlakIna 3a BHCOTY.
SHAHIITE KYTH Tpaneil.

14.24. ¥ Tpanenii ABCD ZA + 2C = 180°. BuzsauTre Buj Tpanemnii.

¥ npamMokyTHIN Tpanenii rocTpuil Kyt gopieawe 60° Binbma Giuna
cTOpPOHA H OLAbLINA OCHOBA JOpPiBEHKKTE 10 16 cMm. 3HAHAITE MeHIOY
OCHORBY.

¥ npAMoOKYTHIH Tpanemil rocTpui KyT aopieawe 45°, Menma O0igna
CTOPOHA M MEHIA OCHOBA JOPIBHOKTE Mo 18 cMm. 3HalgiTh Dlabiny
OCHOBY.

Y pieHODIYHIA Tpanemil AlaroHanb JOpiBHIOE OLABINIH OCHOBI Ta
yTeOpIOE 3 Helo KyT 40° 3HalaiTs KVTH Tpanemnii.
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14.28.

O 14.29.
14.30.

14.31.

14.36.
14.37.

14.38.

o
Y piBHOoDIYHIN Tpanenil OiuHA CTOpPOHA JOPIBHIOE MEHIIIH OCHOBI,
a J1ArOHAJ B YTEBOPIOE 13 i€ ocHOBOoK KyT 20°. 3HalalTe KYTH Tpa-
nemil.

Hiarosans AC tpanenii ABCD pinutek KvT A Hasnmin. doeeniTs, mo
bluaa ctopora AB popierioe ocHoBl BC.

() — Touka nepeTHRY OicekTpHc KyTiE A 1 B Tpanmenil ABCD
(AD || BC). Hosenits, mo £ AOB = 90°,

Bucora pieroOluHOI Tpanenil, NpoBeleHa 3 BeplLIMHH TYIOr0 KYTA,
ninuTe OLNLINY OCHOBY Tpanernil Ha Biapiaku 2 eMm 1 7 eMm. SHAHJITE
OCHOBH Tpanejii.

14.32. (Oznaxa pisHobGivnol mpanewii.) Axmo y Tpaneunii giarosai
Mix cobow pieHi, To BoHA — piBHOOGIuHA. [loeniTh 1e.

Menma ocHoBa piBHOOIYHOI Tpanenil aopieHEe OiYHIH cTOpOHI,
a JlaroHalbk NepOneHJHKVIApPHA Ao OldyHOI cTOpOHH. 3HAHIITE KVTH
Tpanelll.

. ¥ piBHOOiuH1l Tpanenii ABCD AD - b6inema ocvoBa, AD = CD,

Z BAC = 18°, 3ualifiTe KVTH Tpamenii.

. OcHoeH pieHOOIMHOL Tpaneril JOPIBHIOWTL a 1 b, a 11 JlaroHasl B3aEM-

: ! ; a+ b
HO neprneHIukyiaapHl. [loseniTs, M0 BHCOTA TpaNelll JOpPIBHIOE T
¥ npaMoORyTHIH Tpanenil rocTpHi KYT 1 KyT, AKHIl YTBODKE MeHIIA
JiaroHAJML 3 MEHINOK OCHOBOIO, AopiBHKOWOTE 60° 3HaiiniTe BigHO-
[IeHHA OCHOB Tpanetil.

¥ npAMOKVTHIH Tpaneilil flaroHajlb HepHeHAHMKVAAPHA Jo OiuHOI
CTOPOHH, a4 TYIHI KYyT yTpuui Hinkminii 3a roerpuil, 3HalniTs BigHO-
IIEHHA OCHORE.

[lobyayiTe Tpaneniw 3a ocHopamMu a 1 b (@ > b) Ta DiIYHHMH CTOpO-
HaMH ¢ 1 d.

Brpabu grs nobmopenns

14.39.
14.40.

14.41.

KyT npr ocHoBl piBHODeapeHOrc TPHKYTHHEA JOpiBHIOE T0°. 3HaAH-
JiTh 30BHIINHIA KYT OPH BePIIHHI KyTa MK OIYHMMH CTOPOHAMH.

Tyvomit kyr pomba gopisaoe 120° a ifloro meHInA AiarcoHAJIL — D CM.
JHAHIITE NepEMeTp poMmOa.

JdoeeaiTs, M0 DaApajieiorpaM, v AKOro Bci BHCOTH piBHI, € poMmboM.

H Tligzomyumecs qo bubueHns Hobozo mamepiary

14.42,

132

JoBxHHH Biapiakie AB 1 AC oTHYHHX, AKIIO

3 Touku A [0 Koja NpoBeAeHO ABi gortmumi, B =3
i C — Touxn goruky (man. 14.12). 3maiigirn HH‘“H,-.A
_______.—-"
ixHA cyMma popieHwoe 16 cm. < =

Man. 14.12
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Tpanewin. Teopema ®aneca
D .

Kummeba mamemamuka

14.43. TpenyeaneaWH 381 vV (hopMi NPAMOKYTHHEA Mae posMipH 3,8 M x 5,2 M,
Yy HeoMY € jaeepl 80 cM 3aBIHMPIIKH.
1) Crinbk® MeTpiB MIIHTYCA NOTP1OHO NpRadDaTH AJA ILOTO 3AJY?
2) CKinbKH KOIMITYBATHME A NOKYNKA, AKIIO IIIHA OJHOTO
norosHoro Merpa naiaryea 50 rpa?

g Uikabi 3agaui — nomipkyii ogHave

14.44. Yorupn MarasMmHe MAOTPHEMHHII POSTALIOBAHI ¥V BEPIIHHAX OIIYKJIO-

ro 4oTHpHKyTHHKa. [le 1l caljg poaMicTHTH TOBAPHHMH cKJaj, miob
cyMa BlJicTaHeH BiJl CKAAJAY [0 BCciX MarasuHiB Oyia HaliMeHINOR?

§ 15. Bnucani Ta onucaHi YOTHPUKYTHHUKM

1. YHoTUpWKYTHMK, BNUCaAHKWA ¥ KONO, HOro BNAacTUBICTb

‘Iﬂmupuuymumr Ha3HBAKOTE énucdium Yy xKoao, AKINO BCl HOTO BEp-

HIMHH JeXaTs HA KoJi. Kono nOpH IEOMY HASHBAWTL ORUCAHUM
HABKOJ0 YOTHPHEYTHHEA (Man. 15.1).

{I\ Teopema 1 (BracTusicTs KyTiB BOHMcaHOro Y0THpHEYTHHKa). Cyma
NPOTHAEKHEAX KYTIE BIHCAHOTO YOTHPHEYTHHEA mopiBHIoe 180°.

Hoaedenna. Hexall v Koao 13 mneATpom O BOHcaHO
qoTHpUKYTHHE ABCD (man. 15.1).

1‘-._.-" 1'-._.--'

1) Tonl £ A= EDEH, L0 = EDAH (3a TeopeMoly Hpo

BOIHCAHHUH KVT).

2) Tomy £A+£C=%{m+mlzéaﬂﬁ ¢ = 180°,

3) Tomi £B + £D = 360° - 180° = 180°. W

Hacaigor 1. Axmo maBxkoao Tpanemil MOMHA ONHCATH KO0J0, TO
BOHA piBHOOIYHA.

llosedennsn. Hexan Tpanenia ABCD enucaHa B KoJo,

AD | CB (man. 15.2).

1) Tomi ZA + 2C = 180°

2) Ane m y rpanenii £ D + ZC = 180° Tomy A
A= 1),

Orxe, ABCD — pisHobiuHA Tpanenisa (3a 03HAKOW
pieHoOiuHOl Tpanenii). W

Man. 15.2
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Hacaipok 2. Axmo gornpuryrEug ABCD BnucaEHH y KO0, TO
LA+ ZC = ZB + ZD.

m Horupukyraug ABCD enoucanui vy kKoao (man. 13.1).
LA ZC =3 2, arpagvcHa mipa kKyra D ma 10° binema 3a rpaaycHY

. Mipy Byra C. duaiiTe KyTH woTHpUuKyTHHRa ABCD.

- Poas’azanna. 1) OckinsKH 90THPHKYTHHK ABCD BnucaHuil y KoJ0, TO
LA+ ZC =B+ 2D = 180°.
2) Ockineku £A @ £C =3 : 2, To nozHauumo LA = 3x, ZC = 2x. Toni
3x +2x =180 x =36 LA=3-36°=108° AC =2 - 36° = T2°,
3) Mo:xemo gani auaiiTi rpagycay mipy kyra ZD:
ZD = /C + 10° = T2° 4+ 10° = 82°.
4) 2B =180° - ZD = 180° — 82° = 98°,
Bidnosigs: £ A = 108°; ZB =98% ZC = 7T2% ZD = 82°.

1 2. O3Haka snucaHoro HOTHPUKYTHHKO

"IH‘;*;Z Bu 3paeTe 3 Kypcy reomerpil 7 Kaacy, [0 HABKOJO OVIb-AKOr0 TPH-
. KYTHHHKA MOXXHAa ONHCATH KOJO.

Hpﬂ' HOTHPDHKYTHHKH Té CaMe CKA3ATH He MOMIHA.

(T Teopema 2 (03HAKA BIHCAHOrO YOTHPHKYTHHEKA). SKmo B 9oTH-
PHKYTHHKY CyMa JIBOX NPOTHJIERHHX KyTiE jopieaHioe 1807, To

HABEOJO HBOI'0O MOAHA OIMHCATH HKOJIO.

Hosedenna. Hexait v wornpurgyTHRKY ABCD ZB + 2D = 180° IIpose-
nemo depea ToukH A, B 1 C rono. [losegemMo, 10 BepiuHHa [) YOTHPHKYTHH-
KA TAKOX JeXMATHMEe HA NLOMY KoJl (MeToJoM Bill cYNpPOTHBHOIO).

1) IpunyerEMo, Mo BepmuHEA D JedHTH veepennHl xoaa (Mmana. 15.3).
I[Ipomoexumo CD po neperHHy 3 KoaoMm v Touni M. Toni 2B + 2D = 180°
(3a vmosow) 1 £ M + B = 180° (aa BIacTHBICTIO KVTIB
BIHCAHOI'0O YOTHPHKYTHHEKA). 3Bigcm 2D = /2 M.
Ane x ZADC - zopHImEHIH, a ZAMC — He cyMix-
HHIl 3 HEM BHYTpimmHAIH# KyT TpHRVTHHEEKA A DM, Tomy
ZADC mae oyre OinsmuM za ZAMC. IIpuiimnn go
npoTHpivua. OTxe, Halle IpHOVIIEeHHA XHOHE 1 TOY-
ka D He Moe JexaTH BCcepeIHHI Koja.

2) AHanoriyHo MOMHA JOBECTH, 0 BeplnuHa D
HEe MOJKe JIeKATH 30BH1 KOJa.

3) Or:xe, Touxka D nexuTs Ha Koal (Mman. 15.1),
4 TOMY HABKOJIO 4OTHPHKYTHHEKA ABCD mo:xHa onucatH Kono. B

M

Man. 15.3

B Hacnigor 1. Axmo y wornpuryrauka ABCD ZA + AC= ZB + 2D,
TO HABKOJO HBOI0 MOMHA ONHCATH KO0JO.
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Hacainor 2. HaBkoao Oyas-aK0oro npaMOKYTHHEA MOKHA ONHCATH
KO0JI0.

H Hacainor 3. Haprkoao pieaobivnol Tpaneiil MOKHA ONMCATH KOJIO.

q Ak | ans Tpu_w_n,rn-mua, LIEHTPOM KOMa, OnNWCaHoro HaBKoNo YOTUPUKYTHMKA,
& € TOMKa NepeTuHy cepeauHHUX nepneHavkynapia Ao Woro CTopiH.

Tak, HATpHKIAL, IeHTP K0Ja, OMHCAHOTO HABKOJIO NPAMOKVTHHEA, 301-
raeThcd 3 TOYKOI MEPETHHY HOro AiaroHasje.

3. HoTUPUKYTHKUK, ONHMCAHWA HABKONO KONa, Ta MOro BNacTUBICTb

Jomupuxymuux HAIHMBAKWTE ONUCAHUM — | H
NHABKROLO KOO, AKINO BCl HOro CTOPOHH NOTH- h'"“x,x \
KaTsCa 00 Koaa. Koaro nmpu nsoMmy HasHBa- . o
OTh SNUCANUM ¥ YOTHPHKYTHHE (Maj. 15.4).

Man. 15.4

G-‘ Teopema 3 (BJACTHRICTE CTOPIH ONHCAHOTO YOTHPHKYTHHEKA).

B onmcaEoMy YOTHPHKYTHHKY CYMH NPOTHACKHHX CTOPIH Mix
cobol piBHI.

HHosederna. Hexait wornpuryTHHE ABCD - onm-
caaui, P, L, K, T - Toukn pornky (Mmamn. 15.2).

1) 3a BnacTHRBICTH BiAPIZKIE JOTHYHHX, IpPOEBEe-
NeHHX 3 OOHiIEl TOYKH ao xKona, AP=AT=a, BP =
= BL=b, CK=CL=¢, DK=DT =d. Ha manws-
Ky 15.D piBHI M1 coDOIW BIIPIZKH NO3HAYEHO OJIHA-
KOBHM KOJILODOM.

2) Tomi
AD+BC=AT+TD+BL+LC=a+d+b+c;
AB+CD=AP+PB+CK+KD=a+b+c+d.
3) Orste, AD+ BC=AB+CD. R

Man. 15.5

- Hacaingor. Axmo worupuryrang ABCD onucannii HABKOJIO KOJAa,

o AB + CD = AD + BC = P"";’-m?, ne P, pop — MEpHMETpP 4oTH-

puryrHEEa ABCD.

O 135



TEMA 4

4. O3HaKa ONMCaHOro YOTUPUKYTHUKA

",I:'\‘*' . 3 reomerpii 7 kaacy B anaeTe, mo B GyAb-AKuil TPHKYTHHK MOMHA
. BIIMCATH KOJO.

Hpﬂ YOTHPHEYTHHEK Te caMe CEA3ATH He MOMIHA.

{[\ Teopema 4 (o3Haka onucaHoro YorTupHKyTHUKA). Armo B yornpu-
KYTHHEKY CYMH NIPOTHIEKHHX CTOpPIH pIBHI, TO B LeH YOTHPHKYT-

HHE MOMXHA BIHCATH KO0J0O.

IlopeneHHA 11l TeopeMH € JOCHTH 'POMIZJIKHM, TOMY HOro He HABOJHMO.

H Hacxinox. ¥ Ovias-AkHH poM0 MOXKHA BIHCATH KOJO. |

AK | ANA TPMKYTHUKA, LUEHTPOM KOMa, BNUCAHOTO B YOTHPWUKYTHUK, € TOUKa ne-
= PeTuHy DiceKTpuc MOro KyTiB.

Ockinbkn giaroHanl pombda € DiceKTpHcaMH HOro KVTiB, TO IEeHTPOM
KOJIa, BOHCAHOTO B poMO, € TOYKA NEPETHHY JlaroHajlei.

m YUn mMoKHA BOHCATH KOJO B QOTHPHREYTHHE, CTOPDOHH HKOTI'O
B MOPAORY EJH,II}?BEHHH ,E[ﬂPIHHlEIDT'h

:_l}ﬁr:u.'?cm,ﬁcm.-ﬁl{:m. 2)9 om, 7T am, 4 om, 3 am?

Poaag'azanng. 1) Ocrinekn 5 + 6 = 7T + 4, To B nell YOTHPHKVTHHK MO -
HA BIIHCATH KO0JO.

2)9+ 4+ 7T+ 3. Tomy B TAKHH YOTHPHKYTHHEK BIHCATH KOJO HEMOMKJIHBO.
Bidnosids: 1) Tak; 2) Hi.

(7 Ak YOTUPHMKYTHHME HAa3WBaTL BNUcaHum v kono? O CdopmyniodTe A goBeniTe Bna-
I cruslcTe kyTiB BnMcadoro YotupukyTHMka. O Cdopmynioite Hacnigok i3 uiel Bnactu-
« BocTl. O ChhopmynioiTe 03HaKy BNACAHOMNO HOTUPMKYTHMKa Ta Hacnigku 3 Hel. O Awma
*  MHOMOKYTHWMK Ha3WBaKWTe onucaHuMm Haexkono kona? O Ccdopmynoite i goseits Bnac-
" TMBICTb CTOPIH ONMCAHOTD YOTUPHKYTHUKA. O CdopMmyniodTe 03HAKY ONMCAHOTD YOTUPK-

KyTHHMKa Ta Hacnigok 3 Hel.

g Fosb'sxims 3agaui ma buxonaime Bnpabu

15.1. Ha axknux mamwoHkax (15.6-15.9) sobpaxeHo BnucaHi woTupH-
KYTHHKH, & HA AKHX — ONHCAHIY

= S — TS,

) ,; A X

Man. 15.6 Man. 15.7 Man. 15.8 Man. 15.9
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15.9.

Yn moxxHA HaBKOAO YJoTHPHKYTHHEKA ABCD onucaru Koo, AKIIO:
1) £ZA = 30°, 2C = 150°; 2) ZB=90°, 2D = 80%7

4. U1 Momxe 4oTHpHKYTHHK MNKL G6yrH BOHCAHHM Y KO0J0, AKIO:

1) £M = 20°, ZK = 150°; 2) ZN =90°, ZL =90°?

15.4. U MoOMHA BHHCATH KOJO B YOTHPHKYTHMK, CTOPOHH HKOro
B NOPAAKY CHiJIVBAHHA BIJJHOCATHCA HAK:

1Yo:3:4:7; 2)3:2:4: 5

. Y1 moxxke DYyTH OMHCAHHMM YOTHPHKYTHHK, CTOPOHH AKOr0 B NMOPAAKY

CAIIVBAHHA BIJHOCATBLCA AK:
1)7:3:2:86; 2)D:4:8:67

JHARAITE KyTH A 1 B worupnkyrauka ABCD, enucasHoro B Koo,
akmo ZC = 133°, £ZD = 28°,

. 3HalgiTe kvt C i D worHnpukyTHHKa ABCD, Bnucanoro B KoJo,

axmo £ A =139°, /B = 48",

15.8. ¥ pieHobiuHY Tpaneiin, nepuMerp Axkol gopieHwe 16 cMm, Bnu-
CAHO KOJI0. JHAHIITE DIYHY CTOpPOHY Tpaneil.

Biuna cropona pieHOOIuHOI Tpanenii, onHcaHel HABKOJO Ko0Ja, HOPiB-
HIOE D IM. SHAHNITE NepHMeTp Tpamemil.

15.10. ¥ rocrpokyTHOMY TPpHEYTHHKY ABC nposegesHo Bucotu AH, 1 BH,,

AKl nepeTHHawThLCA B Toull H. [loeeniTs, 110 HABKOJIO YOTHPHKYT-
uuka CH,HH, moxHa onucaTn Koao, AlamerpoM sikoro Dyme Bigpi-
aox CH.

15.11. Touka M nexuTHs HA cTOpoHL AB rocTpoKyTHOTO TPHKVTHHKa ABC.

4]

MP i MK - nepneEaunkvaapH go cropin AC 1 BC sianosigHO.
HoBegiTh, 0 HABKOJO YoTHpHKEYTHHKA MPCK MoMHA OINHCATH
KOJ0, JlaMeTpoM sAkoro Ovae sigpizox CM.

15.12. Tpanenino BnHcaHo B KoJo pagivca R Tak, mo giaMeTp KoJa
€ 11 OinbmIol0 OCHOBOW. JHAINITE mepuMeTp Tpanenii, AKIE i1 Men-
[ia OCHOBA JOpPIBHIOE DiYHIN cTOpOHL.

) Brpabu grs nobmopenns

15.13. AB — ocHoBa pisHobegpenoro tpukyrauka ABC, I — nenTp Bnuca-

Horo kona, £ZAIB = a (o > 90°). 3uaigites kyT TpukyTHuka ABC.

15.14. AB - ocHoBa piBHODeapeHOro TPHKYTHHEKA ABC, O — neHTp OmIHCA-

goro Kona. ZAOB = a (o < 180°). 3uaiigite kyre TpukyTanka ABC.
Crinekn Bunaakis caig poarnanyru?

H Tligzomydmecs go ubuenns Hobozo mamepiany

15.15. IIpama EK napanensHa ctropoHi AB rtpuryTHHka ABC, E € AC,

K e BC. lloeepits, mo ZCKE = #ACBA, ZCEK = ZCAB.
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%I XKummeba mamemamuka

15.16. 3 pory B piK JiciBHHKH BiHHHY4YHHA
3aTYYarwThk A0 akiil « MaidyThHe gicy —
v TBOIX pykKax!» mronsapie. Tag, yvuac-
HUKH Ta YYacHHMIl YYHIBCBKHX JicC-
HHIUTE 3aKJANH [AJA BHCAJKYVBAHHA
caJiRaHINB ayDa MIIAHKY ODPAMOKYT-
HOl thopmu 15 M 3aBOBEKH 1 8 M 3aB-
mupmEA,. CRINBEKH MILNIKIE YOpHO3e-
My 3Haj0DHnocA AnA 11 3aKJIAJAHHA,
AKIIO HAa KOMHHUH KBaJApaTHWH MeTp
ainaakn norpibso 40 Kr yopHO3EMY,
a mimor ymingye 100 gr?

O Uikabi 3agaui — nomipkyi aguave

15.17. IlobByayitre cninbHY 30BHILMIHKO JOTHYHY A0 ABOX Kin pizamx paniy-
ciB, AKiI He MAKOTH CNIALHHX TOYOK.

§ 16. Teopema @anéca

1. Teopema Panéca Ta HacNiQOK 3 Hel

(r Teopema Panéca. fAxmo napaxeasHi npami, AKi NepeTHHAITH

CTOPOHH KYTA, BIITHHAKTL HA OJHIH HOr0 CTOPOHI PIBHI MIX
coDOK BIIPIZKH, TO BOHH BIITHHAKTE PIBHI MixK coDOHW BIIpPI3KH
i HA Opyrid #oro cTopoHi.

Hoaedennn. Hexail napanensHi npami 4,B,, A.B., A.B, nepeTHHAIOTE
CTOPOHM KyTa 3 BepmnHow O (man. 16.1), npuuomy A A, = A,A,. [loseje-
mo, mpo BB, = B,B,.

1) Ilposegemo 4epes ToukHm A, i A, 0
npami A/\M i A,N, napaieasHi npsa-
miitn OB;. AjA, = A,A; (3a ymosBow),
LAAM = LAAN (Ax BiANOBIAHI KyTH
npu napajenbHux npamux AM i1 A N),
LAAM = LAAN (8K BIANOBIAHI KyTH
npu napajensHux npamux A,M 1 A N).
Tomy LAAM = AA,AN (3a cTOpoHOIO
i ABOMA NpPHJErTHMH KYyTaAMH), & 3HAYUTE,
AIM = AHN (K BIANOBIAHLI CTOPOHHM PIBHHUX
TPHKYTHHEKIB). Maxn. 16.1

2) HornpukyTEuk A MB,B, — napanenorpam (sa mobyaosoio). Tomy
AM = B,B,. Ananoriunoc A,NB,B, — napanenorpam, tomy A,N = B,B,.
Orxe, AJM = AN, AM = EIEE, A,N = Bzﬂs- JBiaKH BB, = B,B,, mjp #
Tpeba Ovao nopectH. B
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Hac.umnp.'. IMapanensni npami, AKi nepeTHHAITH aBi mani n];lnm
TA BiATHHAIOTH HA OAHIN 3 HMX piBHi Biapizku, BiaTHHAWTH piBHI

BIAPI3KHM | HA APYTrid nNpaMiu.

2. Mogin Bigpiaka Ha KiNbkKa PiBHMX YacTUH

3a reopemowo Manéca, MokHA NOALINTH BiApizok HA OYVAb-AKY KilbKicTh
piBHHMX YACTHMH, BHKOPHCTORYVIOUN JiHiHiKY Gez nmoginok.

m [ToginuTh Bigpizok AB Ha 6 piBHHX YacTHH.

* Poag'azanna. 1) Hexait AB — na- \
- guil Bigpizok (man. 16.2). Ilpo- A Hﬂ' \De ”‘ﬂq \D. H"D!’
- BeleMO HNOBLILHHE nOpoMias AC
- 1 BIAKJIAAEMO HA HLROMY HHDKYJIEM
. moenigosHo 6 pigpiskis:
AC, =C/C,=C,C,=C,C,=C,C, =
— EEEH'
2) Hepea touku C,; i B npoeegemMo
NpAMY.
3) Yepea mourn C,, C,, C,, C,, C,
IPOBEJIeMO 38 JOIOMOrol0 KOCHHILA
i nimifikn npami, napaneasHi ps-
miii BC,. 3a Teopemoro Panéca, ni Maxn. 16.2

npAMi IIG,EI,lJ]HTL Binpisok AB Ha 6 piBEHHX MK co00l0 YACTHH:
AD,=DD,=D,D,=D.D, =D.D.=D.B.

s e @anéc Minemcekull — aBHLOTPELILKMA MaTemaTik | acT-
A e pariwe... poHOM. Moro BBaXaKTe OOHMM 3 TAK 3BaHMX CEMW Mydpelis
= = ceiTy, agwe BiH GyBE OOHMM 3 HAMBUOATHILLMX MATEMAaTHKIB
CBOro Yacy.

lLle B8 Monoai poku SONUTNUBWA IOHAK BUPYLLWE Y NOAOPOX
Ao €rmnTy, Wwob o3HaRoOMUTUCA 3 ENTMNETCLKOIO KYNLTYPOID Ta
BMBYATH NpHpooHWdl Haykw. Tam 3nibHwi 1a obpapoBaHmi
Panéc He TiNbLKKW WBMAKO BMBYME Te, LW Ha Tol Yac yxe Byno
BIOMO EMMNETCHKAM YYeHMM, 3 il 3poBHB HU3KY BNAcHUX Hay-
KOBMX BIOKpUTTIB. BiM camocTiiHO BM3IHAYMB BMCATY EMM-
NeTceEUX Nipamig 3a IXHLOIO TIHHIO, YUM Ve 3QMBYBaB ErK-
neTcekoro ctapaoda Amasica. A NoBepHyBLUMCE Ha DaTbKie-
LWMHY, 3acHyBas ¥ MineTi chinocodcbiy WKony.

ICTOPMKK BBaXAKOTL, WO $anéc 6ye NeplUMM, XTO O3HaRoMME
rpexie 3 reoMeTpIeto, | CTaB NePLLMM rpeLbLKUM acTpoHoMOoM. Pa-
néc nepenbadyue coHAYHE 3aTeMHeHHA, Aake eiabynoca 28 Tpae-
HA 585 poky Oo H. e. :

Ha rpobHuui ®anéca eupiabbneHo: «Hackinekn € Manoio "EE“EE?_";E“;‘; "
uR rpoBHMUA, HACTINLEW BENWKOK € cNaBa Uboro uapsa acr- [0 H. €.)

poHomil B LapuHi 3ipoks.

(1)) Ccbopmynioitte i noBeaiTs Teopemy danéca.

li
]
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v

16.2.
16.3.

16.4.

(2]

16.6.
E

16.85.
16.9.

O
Fosb'sxims 3agavi ma Buxonaime Snpabu

16.1. (Vcro.) Ha mamwonry 16.3 A B, | A,B, | A,B;, AA, = 4 cm,

A,A, = 4 cm, BB, = T em. 3naiigite B, B,.

Ha mamonxky 16.3 A,B, | A,B, || A,B,, B,B, = B,B,, A,A; = 5 cwm.

dHaiaite A,A,.

Ha mamonky 16.4 M\N, | M,N,, OM, = M|M,, ON, = 6 cm. 3Haii-
nite ON,.

Ha mamionxky 16.4 M N, || M,N,, ON, = 7 ¢u, N,N, = T cnm,
OM, = 4 cm. SHaiimiTe OM,.

16.5.! Iloginite 3aganwil BiApizok Ha 5 piBHHX YACTHH.

IloginiTes aagaHuil BiApI3OoK HA T pIBHUX YACTHH.

16.7. IloginiTe 3apaHMi BIIPI3OK HA JIBl YACTHHH, BIJHOLIEHHA AKHX
nopiBHOE 2 @ O.

IlopginiTe 3agaHMH BiAPI30K HA JBl YACTHHH V BiAHomeHH] 3 : 2.

Ha mamonky 16.3 A, A, =A,A,, A B, |A,B,|A.B;,AA,: B,B,=3:5,
B,B, — A,A, = 8 cm. 3uaiinits A, A,, A,A,, B\B,, B,B,.

16.10. Ha mamonky 16.4 ON, = N,N,, M,N, | M,N,, ON, : OM, =

4]

=T7:4, NN, + MM, = 33 cM. 3uaiigite ON, i OM,,.

16.11. M i N — BianogijiHo cepeanHau cropid AB 1 CD napanenorpa-
vma ABCD. Biapizkn MD 1 BN nepernnatwoTts giarosans AC y Tou-

wax L i K signosigno. Hoeegirs, mpo AL = LK = KC.

16.12. Tourkn E, F 1 G ginarts mepiany AD tpuryranka ABC Ha goTHpH

pieHi yacTHHH (AE = EF = FG = GD). doenits, mo npama CG
AlauTe crTopoRy AB v BigHOmeHH] 3 : 2, MOYHMHAKYH BljJ BepilH-
HA A.

16.13. Toukn M i N ginare meniasy AD tpukyrEuka ABC Ha TpH piBHI

gacTHHEHA (AM = MN = ND). Hoseaith, mo npaMa BN MicTHTB
MeliaHy TPHEVTHHEKA.

16.14. Touka K — cepennna menianu AD rpuryrEnka ABC. Binpisox BK

neperuHae cropouy AC v rouni M. 3naiigite AM : MC.

! Bapgaui 16.5-16.8 norpibso poas’asarn ia sacrocysaHHaM Jainiitkn Gea noai-

JIDK.
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)=
©O) Brpadu grs nobmoperins )

16.15. IToOvaviiTe Bigpisoxk AB 3aBIOBXKKH 5 CM 1 reoMeTpHUYHEe Micle
TOY0K, PIBHOBLAANIEHNX Bl HOro KI1HIILB.

16.16. 3 Toukm KojIa NPOBEJEHO MBI B3AEMHO NepHeHIMKYIAPHI XopaH, Axi
Bignaneni eixg nenrpa Ha Bigerami 5 em i 7 em. 3malinites gos:kuun
LHUX XOpJ.

Xummeba mamemamuka

16.17. Bucota ¢gvTbhoJIEHHX BOPIT — BiICTAHE Bijl HHXXKHEOTO KOHTYDA Hepe-
KJAaAHHH J0 nosepxHl zemal — 8 dyrie. llInpura dyvrooasHEX
BODIT — BiAcTaHL Mim crilikamn — 8 apais. 3HAHAITE B iHTepHeTI,
AK nepeBecTH )yTH TA ApAH B MeTpH, H oDuHealTh maomy yrdoask-
HUX BOpIT v M. Peaynprar OKpyILAiTE J0 AeCATHX M-,

Q Uikabi 3agaui — nomipkyi ogHave

16.18. (Beeyxpaincoka oaimniada 3 mamemamuxu, 1976 p.) Ycepennni
FrOCTPOKYTHOrO TpHKYVTHHKA ABC nano Touky P taky, mo ZAPB =
= /ACB + 60°, ZBPC = Z BAC + 60°, /CPA = ZACBA + 60°. lopeniTs,
[II0 OCHOBH NeplIeHJHKVIApIB, NpPOBeJIeHHX 3 To4KH P no cropim
TpEKVTHHKa ABC, € BepIIHHAMH PiBHOCTOPOHHEOIO TPHKVTHHEA.

8§ 17. CepenHa niHia TPMKYTHMKA Ta Il BNACTHMBICTD

1. O3HauyeHHs cepeaHbOl NiHIl TPUKYTHUKA Ta il BNacTMBICTD

Cepednvoro Ainierwo mpukymyiuka HASHBAKOTH Biapiaok, AKHH CImoiy-
YA€ CepeaHHH ABOX HOr0 CTOPIH.

Man. 17.1 Man. 17.2 Man, 17.3

Ha manmwonky 17.1 KL — cepenusa ninina TPHKYTHHKA ABC.
KoxuEnil TDHKYTHHEK Mae TpH EE]}E,II,Hl aimii. Ha mamwosky 17.2 Bigpia-
kn KL, LM, KM — cepenni xinii AABC.

{[\ Teupeua 1 (Bnacrusicrs cepeansoi nainil TpuryrHHKa). Cepenns

JIHIA TPHKYTHHEKA, IO CHONyYae CepeiMHH ABOX cTOpiH, mapa-
JeJbHA TpeTiH CcTOpPOHI Ta JOpPiBHIOE 11 MOJOBHHI.
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Hosedenna. Hexain KL — cepegna niHia TpukyTHHKA ABC (man. 17.2).

Nosenemo, mo KL | AB i KL = %AE.

1) IIpoeegeMo uepea TodKy L npamy, napajeidsHy AB. 3a TeopeMoio
Mdanéca, soHa neperuHae ctopony AC B ii cepepuni, Tobro B Tounmi K
(Man. 17.2). Orsxe, na npama MieTuTh cepeanwn airiw KL. Tomy KL || AB.

2) Ilpoeepemo uepez Touky L npamy, napanensHy AC, AKa NepeTHHAE
AB B rouni M (man. 17.2). Toai AM = MB (3a Teopemown Panéeca). Yorn-
pHEYTHUK AKLM — napanenorpam. KL = AM (3a sracTHBicTHO napaneno-

rpama), ane AM = %AE Tomy KL = %AB B

IlepuMeTp TpukyTHHEA ABC ,u.upmﬂm-e P. 3HaliTH nepHMeTp
Tpﬂﬂymﬂﬂﬂ, CTOPOHAMHM AKOro € cepenni Jirii rTpukvTEHKA ABC.

ﬂ'l Poas'azanna. Hexait ABC — aapnauwii tpuxkyramk, KL, LM
. i MK — itoro cepesani ainii (man. 17.2). 3a ymosow AB+ BC +CA = P,

: AB
1) Ockineekn KL — cepenna ninia AABC, to KL = o AHanoriuso
KM = E ML = E
2 2

2) 3uaiinemo nepumerp AKLM. Maemo:

2 g " g 2 2
P
Bidnosidv: 3

m HloBecTH, MO cepefHHH CTOPIH YOTHPHKYTHHKA € BepIIHHA-
MH Dapalejorpama, oIHH 3 KYTIB AKOT0 JOPIBHIOE KVTY MIX Jiaro-
ﬂ'l HAJAAMH YOTHPHKYTHHKA.

I ﬂnﬂeﬂﬂuuﬂ Hexait ABCD — nanuii 4oTHpH- g
. KyTHHK, a Toukn K, L, M, N — cepegusan
~ fioro cropin (Man. 17.4).

1) KL — cepenusa ninia rpuryrauxa ABC,

romy KL IIAGiHL=%A{:‘. i

Amnanoriumo MN | AC, MN = %Aﬂ

2) Orsxe, KL | MN, KL = MN. Togi KLMN -

napanenorpaM (3a 03HAKOK Napajejorpama).
3) KN — cepenHsa niHia TpHKYTHHKAa ABD.
Tomy KN || BD.

Orxe, KFOP - takox napanelorpaM, 3BLIKH:

LZNKL = ZBOA. B
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2. BnacTtueicTe MefiaH TPMKYTHUKA
Poarnanemo BnacTHBICTE MeJlaH TPHKYTHHEA.

G\ Teopema 2 (BIACTHEBICTE uemaﬂ Tpnﬂmﬂﬂa} Memgiangm TPHEYT-
HHEA ]]E[IETH]E[EHTLEH B OOHIH TO4YIl, AKA JiIIATE KOXKHY 3 HHX
y BigpomenHi 2 : 1, MOYNHAKYH Bil BepIIHHM TPHKYTHHEA.

HHoaedennna. Hexant M — Touka nepernny mepian AK 1 CN TpuryTHH-
ka ABC (man. 17.5).

1) Iloovavemo wornpukyTtEnk LDTK, ne D — cepemqnna AM, T — cepenn-
Ha BM.

2) DT — cepenua ninia tpukytaaka ABM, tomy DT | AB i DT = %Aﬂ

3) KL — cepeausa nidia rpukyrHuka ABC, Ttomy KL || AB i KL= —;AB

4) Orxe, DT | KL i DT = KL. Tomy DTKL — napanenorpas (3a 03HaK010).

9) M - rouka neperuny jaiaronaneit TL i DK B
napanenorpama DTKL, Ttomy MT = ML, DM = MK.
Ane MT = BT, DM = AD. Toni BT = TM = ML
i AD = DM = MK. Or:xe, Touka M ginuTs KOMHY
a Menian AK 1 BL v signomennl 2 : 1, nounHaoun
Bin BepiiuH A 1 B sianoBiaHoO.

6) Touka nepetTHny Menian AK 1 CN Mae Taxkomx
ALMATH Vv BiagHOmeHH] 2 : 1 KoxxHAY Menlany. OCKIILKH
iCHVE €IHHA ToYKAa — Touka M, AKa B TAKOMY BifHO-
meHHI ginuTe Meniany AK, to meniana CN Takomx
OpPOXOAHTEL Yepesd M0 TOYKY.

7) Orxe, TpH MenqlaHn TPHKYTHUKA MepeTHHAIOTLCA
B OAHIH TO4YIl H M€ TOYKOK JANATHCA V BLAHOIIEHH]
2 : 1, nounHawyH Bij BepmuHH TpHKYTHHKA. B

Man. 17.5
Touxy nepeTuny MeliaH e HASUBAIOTL UCHMPOIOOM MPUKYMHUKA.

(o Wo HazueawTe cepeaHbolo niHiew TpukyTHWka? O CdopmynioiTe i aoeenits Bnac-
U TuBicTe cepeaHLOl NiHIT TPUKyTHUKaE. O CchopMynioiTe BNACTMBICTL MeaiaH TPUKYTHUKA.

§ Fo3b aximb 3aqaui ma ukonaume bnpatu

EI 17.1. (Vero.) Akl eiapizkwm Ha manwHRKY 17.6 € cepenni-
MH JdiHiAMHE TpHKYTHREKa ABC, ne AM = MB, BK = KC,
AL = LC?

17.2. HaxpecnaiTs DoBiABHHH TYNOKVTHHH TPHKVTHHE MNK
i Horo HAHOLNMBIOY cepegHIO JIiHI.

17.3. Hakpecnirs pismobeapenuii Tpuxkyrauk ABC i foro
cepenlHIo JiHIW, KIHOI AKOl HAIeXAThL ODIUHHM CTOpO-
HAM.
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17.4. KL — cepennsa niHia TpukyTHuka ABC (man. 17.2).
1) AB = 16 cm. duanmgiTe KL.
2) KL = 5 nm. 3sangiTe AB.
17.5. KL — cepenna niHiA TpHKYTHHKAa ABC (Man. 17.2).
1) AB = 18 cm. dnaiigits KL. 2) KL =3 mvm. 3EaliniT™s AB.

i2| 17.6. Bigpizok, mo cnoaydae cepegusan Diunnx cropin pismobegpeHo-
ro TPHKYTHHEA, MJOPIBHIOE | CM. SHAWUNITE OCHOBY TPHKYTHHEKA.

17.7. OcHora pieroDeipeHOro TPUKYTHUKA JopieHwe 14 aM. dHaiigites goe-
MHUHY BlApi3Ka, 10 CNIONYYAE cepeJuHH DiYHMX CTOPIH TPHKYTHHEA.

17.8. 3uaiigiTs nepuMeTp TPHEYTHHKA, AKILD HOro cepeiHl JiHIl JOplIBEHIO-
Tk  cM, 8 cm 1 10 cm.

17.9. CropoHH TPHKYTHHEAa JopiBHOIOTE 12 oM, 16 ov 1 18 oM. 3HaAHOITE
NePHMETP TPHEVTHHEA, CTOPOHAMH AKOr0 € CepelHl JiHil nsoro TpH-
KYTHHKA.

17.10.

17.11.

17.12.

17.13.

17.16.

17.17.

17.19.

17.20.
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HNano: ED — cepenna ninia rpuxkyrHEKa ABC, E € AC, D  BC.
Hoeectn: 2 CED = ZCAB.

(¥YeHo.) Buanaute BHJ TPHKYTHHKA, AKIIO:
1) aei Horo cepenHi niHil pieHil Mixx coboio;
2) Tpu iioro cepejaHi JaiHIL piBHI Mi¥ cobow.

JlaHOo TPHKYTHHMEK, NepHMETD AKOro JopieHiE 24 cM. 3HAHJAITH NIepH-

METP TPHKYTHHKA, BEPUIMHHM AKOrM0 € CepeHHAMM CTOPIH LLOrO
TPHEYTHHEA.

[leppmeTp TPHKEYTHHKA, BEPHIHHN AKOr0 — CEpeJHHHM CTOPIH 3aja-
HOT'O TPHKYTHHEKA, JOopiBHIE 18 cMm. 3HAHAITE IEPHMETP HbOIO TPH-
KVTHHEA.

17.14. CTopoHH TPHKYTHHKA BiNHOCAThLCHA AK 4 : 3 : 5. 3HalmiTE
HOI'0 CTOPOHH, AKINO NEPHMETD TPHKYTHHKA, YTEOPEHOr'O cepeHIMH
JMIHIAMHY 3aJAHOTO TPHKVTHHEKA, nopiBHIoE 60 cMm.

. llepumerp TpukyTHHEA aopleHioe 80 cMm. CTOpoHH TPHKYTHHEKA,

VTBOPEHOI'0 CepelHIMH JIIHIAMH 3aJaAHOIO TPHKYVTHHKA, BIIHOCATh-
cAa Ak 4 : 9 : 7. 3HaligiTL CTOPOHH NEOTO TPHEYVTHHKA.

Cropona rpuryTHHEaA jgopieHioe 10 cM, a ogHa i3 cepenHix nixif —
6 cm. dHalaiTs ABl 1HIIL CTOPOHHM TPHKYTHHKA, AKIIO OAHA 3 HHUX
v 1,5 pasa 6inema aa apyry. CKiIbKH BHNAJKIE CJAiJ] pOaraAHYTH?
E, F, G, H - cepengnnan cropid AB, BC, CD 1 DA onyksioro 4oTHpn-

KvrTHHEEA ABCD, 3saiaite nepuMerp YoTHpHKYTHHEa EFGH, armo
AC = 16 cMm, BD = 10 cm.

. JJiarorans npaMoKyTHHEa gopieHioe 10 cMm. 3HaiigiTe nepHMeTp

YOTHPHKVTHHKA, BEPIIHHAMH AKOr0 € CepeJHHH CTOPIH ILOro IpH-
MOKVTHHKA.

0 — Touka nepeTHHY niaroHaneil pomba ABCD. Toukn M i K -
cepeaguHu cTopiH AD i DC signoeigno. [oeenits, mo MK | OD.
AK — mepiana pisnobegpesnoro rpuryranka ABC 3 ocuosow BC.
Touku P i F — cepenunn cropia AB i AC signosiguo. Jlosegits, mio
PF | AK.

O
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D :
17.21. JloeeniTs, 10 KOJAW ABA TPHKYTHHEKH pPiBHI, TO PiBHI H TPHKYTHHKH,
BEPIIHHAMME AKHX € CEPeIMHH CTOPIH IMX TPHKVTHHEKIB.

E| 17.22. Touka M - cepenmna Kateta AC piBHODeApeHOro NPAMOKVT-
Horo TpHKYTHHKaA ABC (/C = 90°). Bigcrans Big Toukn M go rinmo-
TEHV3H JOPIBHIOE @ CM. SHAHIITE rinoTeHYay.

17.23. Touka K — cepeanHa katera BC pieHODeapeHOro NpAMOKYTHOIO
rpukyTEHKA ABC 3 rinorenyasow AB = 20 em. 3uaiigite Bigcrass
Big Touxkn K mo rinoreHysH.

17.24. [loseaits, mo cepeuHH cTOpiH pomda € BepIIMHAMM NPAMOKYTHHKA.

17.25. ¥ pieHoOenpenomy TpHKYTHHEY ABC (AB = AC) M - Touka nepe-
THHY Meaiad. Bigomo, mpo AM = 8 cMm. 3HaliTe BiICTAHE BiJl cepeau-
HH DIYHOl CTOPOHH J0 OCHOBH TPHHYTHHEKA.

17.26. CepengnHa OiuHOlI cTOpoHH piBHODenpeHoro TpHKVTHHEKa KLM
(KL = KM) sinnaneHa Bij, OCHOBH TPHKYTHHKA Ha 9 cM. 3HalniTh
BiZICTAHB BiJ TOYKH MNepeTHHY MeJilaH TPHKYTHHEKAa h0o BepmuHEH K.

(O) Brpabu gas nobmopenns

17.27. ¥ TtpuryrtHEKY ABC: FA = 40° 2B = 80° O — meHTp ONHCAHOTO
Kona. 3HaigiTe £ AOB, ~ BOC, ZCOA.

17.28. Opua 3 piaronaneit pomGa yreoproe 31 croponow kyr 30° a apyra
piaronans gopiegwe 7 em. 3uaiifits mepumerp pomba.

17.29. V¥ piprobiuHI# Tpaneill ocHOBK JlopiBHOWTE a 1 b (a > b), a rocrpui
KyT — 60°. 3HainaiTh:
1) Biuny cTOpoHY Tpanemii;
2) nepuMeTp Tpamneii;
3) YMOBY, 3a AKOl B Tpaneliln MOMHA BIHCATH KOJO.

Kummeba mamemamuxa

17.30. OGumcnirs, crinskyu kyGiunnux Merpis noeiTpsa ouMeTsTh 34 piK Big
aBToMoDiNBbHUX BUXJONHUX razie 50 kamwrradie, nocaliKeHnX Ya10BMK
noporu. Bigomo, mo oaHe jaepero za pik ounigye 3oHy 100 m
aaBioBxKH, 12 M aapmupmgi, 10 M 3aBBHINKH.

@ ikabi 3agaui — nomipkyi agHave

17.41. Y icHye TPUKYTHHK, Bl DiceKTPHCH AKOro B3aEMHO NeplneHgHKY-
napui?

§ 18. CepeaHn nivia Tpaneuii Ta il BAacTUBICTD

Cepeduvoio niniero mpaneyii HABHBAKTL BiApi3oK, IO CHOJY4YAE ce-
peanHEH 11 DIMHHX CTOPIH.
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Poarnaremo BracTHBICTE cepeJHBLOL JiHI] Tpanemil.

{r Teopema (BRnacTHBicTE cepeaHbol JAiHIT Tpamemnii). Cepenns mimia
Tpamneuil mapajeJsHA OCHOBAM i JOpPIBHKE IXHIH miBCyMI.

Hosedenna. Hexann ABCD - pana tpaneuisa, EF — 11 cepenHsa JiHiA

(man. 18.1). Hosenemo, mo EF | AD, EF | BCi EF = AP EC

1) ITpoeeaemo npomias BF no iloro nepe-

2
B i
THHY 3 npoMeHeM AD., Hexaii M - Touka
ixasoro neperuny. Tomi ~# BCF = Z MDF (ak E -\ F
v "
D "

BHYTPIIIH] pI3HOCTOPOHH]I KYTH HOpH ODapa-

nenbEUX npaMux BC 1 AM Ta ciumiii CD),

/CFB = #DFM (ak BepTHKalbHI KyTH), 1~

CF = FD (3a ymosow). Orxe, ACFB = ADFM

(3a cTOpOHOIO 1 ABOMA NMPHJIErTHMH KYVTAMH), Man. 18.1

aeinkn BF = FM, BC = DM (ax BiANOBIAHI CTOPOHH PIBHHX TPHKVTHHEIE).
2) Ockinexkn BF = FM, to EF — cepenna niHia TpuKyTHHEKA ABM. Topmi,

3a BJACTHBICTIO cepelHbol Jimil TpukyTHEnka, EF | AM, orme, EF | AD.

A ockinsrn AD | BC, o EF || BC.

3) Oxpim Toro, EF =%AM - Aﬂ;m‘f - "m; L2

m INopecTH, mo BiApisok cepegHbLOl MaiHII Tpanemii, AKHH
* MICTHTBCH M1 11 JlaroHaJAMH, JOPIBHIOE MIBPI3HHIII OCHOB.

. Hosedenna. Hexailt EF - cepegna ninia tpamenii ABCD, M - Touka ne-
. petury AC 1 EF, N - Tourka neperunrny BD i1 EF (man. 18.2). Hexan
. AD =a, BC = b. loegemo, mo MN = ﬂ;b.

1) Ockinskn EF | AD, EF | BC i AE = BE, 7o, 3a
reopemoio Panéca: M — cepenuna AC, N — cepean-
Ha BD. Tomy EM - cepenHa JiHiA TpHKVTHH-
ka ABC, NF — cepepna ninia tpukvrEnka DBC.

A D . BC b BC b
Man. 18.2 TU,E,'.I EM =?=E. NF = ?‘:E.
2) EF — cepeaHsa NiHiA Tpaneuii, ToMmy EFzﬂ;b.
3) MN=EF—[EM+NF]=ﬂ+b—[%+g)=u;b. W

JLULOELES Y pippobiuniil Tpanemnil giaroHans JLIHTH TOCTPHE KYT HAaB-
* min. 3HailTH cepepHo JiHi Tpamenii, AKINo 11 OCHOBH BiHOCATHCH HK
3 : 7, a nepaMeTp — 48 cM.

Pose'azanna. Hexait ABCD - pana rtpaneuia, BC : AD = 3 : T,
ZCAD = ZABAC, EF — cepenusa ninin (man. 18.3).
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E}.
1) Hozuauumo BC = 3x, AD = Tx. Toxi B

AD+BC Tx+3x 10x / ,-"“fw{
sl T B Y Z/,r- {
2) ZCAD = ZBCA (ax BHYTpimHI piaHOCTOPOHHI A D
KVTH IpH napajrelsHHuXx npaMux AD i BC Ta ciunii Max. 18.3
AC). ZCAD = ZBAC (aa vymopow). Tomy

£ BCA = ZBAC. Orxe, A BAC — piHoDeapeHnii (3a odaHakol piBHODe-
peHoro TpHKvTHHEA). Toai AB = BC. Ane AB = CD (3a ymosoww). OTxe,
AB = BC = CD = 3x (cm).

3) Ockineku P, .., = 48 cM, MAaEMO PIBHAHHA:

Tx+ 3x + 3x + 3x = 48, 3l x = 3 (cM).

4) Tomi EF = 5-3 = 12 (cm).

- Vel - Te, wo cepenHa NiHiA Tpaneyil aopieHoE NniBeyMi 1T ocHoB,
.{". Hie Fﬂmgﬂ_ : Oyno sigoMo We OasHiM ErMNTAHAM; L0 iHOopMaLUilo MICTUB
- i : nanipyc Axmeca (Bnuabko XVl cT. go 1. e.).
MNpo BnacTHBICTL cepeaHbol NiHIl Tpaneull aHann A BaBMNOHCLK 38MNemMipH; Npo Hel
Takow aragyeThCcA i y npaunx NepoHa AnexkcaHapidcbkoro (nepLua nonoBuHa | CT. H. &.),

(P Lo HasueawTh cepenHLO0 NiHiew Tpanewii? © CdopmyniodTe A AOBENiTE BNACTHBICTL
U cepeansol niwil Tpanewil.

g Fosb axims 3agaui ma buxonaume bnpabu

18.1. (Vcno.) Ha axkux manwonrax (18.4-18.7) sigpisok EF e cepepn-
HBOIO JIiHiew Tpanemii?

' 7 4
F E |
Man. 18.4 Man. 18.5 Man., 18.6 Man. 18.T
18.2. OcroBn Tpanenii gopiBHWOOTE 7 cM i1 5 em. 3HANAITE cepeHIo NiHiO
TpAamenil.
18.53. 3HAHOITE cepeHIO JiHIWO Tpanenii, AKIO 11 OCHOBH JOPIBHKIOTE 8 cM
i12 em.

i2| 18.4. 3uaiinire ocHOBY Tpanenil, AKmo il Apyra OCHOBa AOPiBHIOE
8 cM, a cepegHa JniHIA — 6 oM.

18.5. OngHAa 3 ocHOB Tpaneilil AopieHIOE 4 ¢M, a cepenHA JiHIA — 9 cM. dHAMH-
AITH APYTY OCHOBY Tpamellil.

18.6. Ongna 3 ocHoB Tpanmenil gopiBHKOE 8 cM, a Apyra — ViABi4i Oinbina 3a
Hel. 3HAHTITH BiJcTaHbs MiXK cepeHHAMH DIYHHX CTODPIH Tpamnemil.

18.7. Poap’sxire aapaui, ymoer akux nmogaHo B Tabamui, Ta npounraiiTe
Opi3BHINEe BHAATHOL VEPaAlHCEKOL JIErKOATAETKH, peKopl CBITY AKOL

| 3 norpifinux cTpubrie Tpumasca 26 pokis. 3malifgiTs B iHTepHeTi
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IH(hOpMAIIIKD Opo 1HINI BHJAATHI JOCATHEHHA VEPalHCBEHX CIOpTCME-
HOK 1 COOPTCMEHIB.

(AR } oD — OCHOBH Tpanemii fiﬂﬂﬂ, cepeHA JiHiA AB | €D
| aAroi gopieHIOE 30 cM. duaiinite AB i CD, akmo: |

AB-CD =8 cm B A
i AE} v 4 pazn MeHmua Big CD ]':i;. I
|AB:CD=3:2 E P

12cm | 24cm | 26 cm | 34cm | 36 cm | 48 em

b

18.8. Cepepnna ninia rpaneuil gopiesawe 16 em. 3naiiniTs ocHoBM Tpanemnii,
HEKIIO:
1) ofHa 3 HMX HA 2 CM MEHIIIA BIJ 1HIIOL;
2) opHA 3 HAX yTpH4Yl OlabIua 3a 1HOIY;
3) ix sigsomenus gopienwe 3 : 5.

18.9. K — Touka nepernry plaronauai BD tpanenii ABCD 3 11 cepeHBOO

18.10.
18.11.

E3

18.13.

15.14.

18.15.

15.16.

18.17.
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Ore nirierd MN. llopenits, mpo BK = KD.

BiuHl cTopoHn Tpanenil JOPIRHKKTE 1 ¢cM 1 9 em, a 11 cepenHA
aiHia — 10 em. 3HAlRAITE nepuMeTp Tpanenil.

Biuni cToporn Tpanenil gopieHwTE 10 cm 1 12 cm, a 11 nmepn-
METp — 92 cM. JHAHIITH cepelHI0 NiHiKD Tpamemil.

18.12. Yn moxxe cepeansa Jinia Tpanemnii:

1) popipHWOBATH OMHIH 3 OCHOB;

2) OYyTH MEeHII0H BlJ MeHIIOI OCHOBH;

3) 0yTH OLneInOK 3a ODLNBLIOY OCHOBY;
4) OyTH BABiYi MeHmMON Big Oinbmmol ocHOBH?

EF — cepenna ninia rpanenii ABCD, axa neperuHae giaroHans BD
B Touni N, EN = 5 em, NF = 3 em. 3HAHJITE OCHOBH Tpamneril.

MN - cepennsa ninHia tpanenil ABCD, axa nepernHae giarosans AC
B Tounil K. dnaiigite MK 1 KN, axkuio ocHOBH Tpanenil JopiBHIO-
Wwork 18 em i 12 cm.

Y rtpanenii ABCD AD = 30 cm, BC = 12 cm - ocHOBH, a ToukH E
1 T — cepemnan AB 1 AFE sianosigso. Yepes E 1 T nposenero npami,
napanensHl AD. 3HaHOITE BiAPI3KH IIHX NPAMHX, 0 MICTATHCH
MizK DIYHHMH CTOpPOHAMH Tpamelll.

Y Tpamenii ABCD M - cepennnHa 0iunol cropoHH AB, N — cepenuHa
MB. Yepea Toukn M i N oposeneno npami, napanensni BC, aki
neperuHaioTk CD B Toukax K 1 L Bignmosinmo. MK = 12 cwm,
NL = 8 cm. 3HalAiTH OCHOBH Tpamnerii.

Y piprOoOIuHIA Tpanenii ABCD nepneHIHKVIAD, NPOBedeHHH 3 Bep-
muHaA B go 0lakmol ocHoBH Al Tpanemil, MiAHUTe 11 Ha BIAPIGKH
3 emi 7 em 3HalifiTh cepenHio JgiHilo Tpanemnii.

O
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O-
18.18.

18.19.

18.20.

(4]

18.22.

18.23.

18.24.

18.25.

3 eepmivHEN B Tynoro Kyra pieHoOIYHOI Tpaneunil ABCD npoeeaeHo
eucoTy BK po ocHoBu AD, AK = 4 cm, BC = 6 cm. 3HalaiTh cepe-
HIO JIIHIK Tpaneii.

Touxku A 1 B nexars no oguH b0ik Big npamol [. Biacrans 1o Hel Bin
TOYKH A nopiBHIOE 7 cM, a Big Tourkn M, Axka € cepegnHow AB, -
D ¢cM. SHAHAITE BiAcTaHb Big ToukH B mo nmpawmoi [

Ilo opnur 6iKk Bin npamol a Ha Bigcrani 10 cm i1 16 eM Big Hel
noaHadeHo Toukuw M i N. 3maliniTs BifcTaHs Bij cepelHHH Biapia-
ka MN po npamol a.

18.21. Ocroen Tpanenil aopieHw®oOTL 6 cm 1 14 cm. Jliaronani Tpa-
nemnil AiNATE 11 cepelHID JIHIK HA TPH YACTHHH. SHAHAITE JOBXHHH
IHX YACTHH.

JiaroHanl AiNATH cepeJHIO JIHII Tpanenii Ha TPpH YACTHHH, JOBMH-
HH AKHX 7 cM, 8 cm 1 T cM. 3HAHOITE OCHOBH Tpamenii.

¥ rTpanmenii ABCD (AD || BC) £A = 90°, £C = 135°, AB = 6 cm.
SHalITHE cepeHI0 JiHiIO Tpamenii, AKIO 11 JiaroHAJE NepPIeHIHKY-
nApHa xo 0iYyHOl CTOPOHH.

Hiarosans pieHobDiuHOl Tpanenil AIANTE HABOLA TYOHH KYT Tpa-
nenii, a if cepeanio nimio — na Bigpisks 4 em i 6 cm. 3raiigitre
NnepuMeTp Tpamnerii.

Jiarosans pieHobigYHOI Tpanemil ALTHTE 1l FOCTPHI KYT HABIILL, A cepel-
HIO JiHi0 — Ha Biapizku 3 em 1 T eM. 3HaligiTe nepumerp Tpanemii.

(O) Bnpabu grs nobmopenns

18.26.

18.27.

18.28.

dranmite Kyt M 1 N wornpukyrauka MNKL, snucasoro B KoJao,
amo £ K = 37°, £ZL = 119°,

Komo Bnmucano B piBHOOIUHY Tpaneniio, Oi4HA cTOpOHA AKOI J0pIB-
HIOE @ CM. SHAHAITH DEPHMETP Tpanenil.

¥ NpaAMOKVTHIH Tpanenil TynHuH kyT jgopieHoe 120° 0lawnma ocHoO-
Ba — 14 cm, a Olakina DluHA cTOpOHA — 8 cM. JHAHOITE MEHINY OCHO-
BY Tpanenil.

H Tligzomyiimecs qo bubuenns wobozo mamepiany

18.29. 3HafaiTh 3HAYEHHA CTENeHA:

)2 25 3) (1'% 1) 0%;
2\ 15
18.30. Obuncairs:
1) 2° - 3% 2) (-1)* + (-1)5;
3) 4 [ ik 4) 5% ; L
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18.31. llopaiiTe v BUrnAal creneHs a:
1) ocroBow 2 uncna: 2, 4, 8, 16, 32, 128, 512;
2) ocHOBOWO 3 uncaa: 81, 243;
3) ocHOBOIO D UHchaa: D, 25, 625;

4) ocuosow 10 guena: 100, 10 000.

Kummeba mamemamuka

18.32. lllupuaa aaxeaTy ClBAJIKHM CTAHOEBHTE 2 M, PYXAEThLCHA BOHA 31 INBKU]I-
ricro 6 kM/roa. Hopma suciey naciaas — 150 kr va 1 ra.
1) danuinitTe GopMyay sanexxHOCTI BUTpaTH HaclHHA m (y Kr) Bij

yacy ! (y roa).
2) Ha aruil uac poborn cipanku eucraunTs 270 Kr HaciHaa?

0 Uikabi 3agaui — nomipkyi ograue

18.33. ¥ei crivku # gHO KApTOHHOlI KOopoDKM 0ez KpHIUKH MalTh (hopMy
KBajapara 3l croporoio a. Poaplmre poaroprry Kopobkm asoMa pos-
pizamMu Tak, molG 3 OTPUMAHUX YACTHH MOKHA OV/I0 CHIACTH KBa-
Apar, nioma sgoro jopiesioe HaZ,

AOMALLUHA CAMOCTIMHA POBOTA N2 4 (8§ 14-18)

dasdanns 1-12 mawme no vomupu sapianmu sidnosideti (A-TI"), ceped
AKUX Auwe odun € npasuavium. Obepimb npasuavHuil sapianm sidnosidi.

1. Ha mamwoeEy 1 sobpakeHo Tpanemio. YKa- N M
HITE 11 OCHOBH,
A. KN1 ML B. KL1MN
B. KN1 MN I'n ML1 MN 2 =
2. CepeanHa niHIA PIBEHOCTOPOHHBOTIO TPHEYTHHKA Max. 1
nopieawe 6 cM. 3HAHAITE CTOPOHY HIBOIO TPH- '
KYVTHHEKA.
A.3 cm BE. 9 cMm B.12 cm I'. 18 cm

3. Ha mamonry 2 MN, | M,N,, ON, = N,N,,

OM, = 16 cm. 3naiigite M ,M,. Al
A. 4 cm B. 8 cm N,
B. 6 cm I'. 3uaiiTH HEMOMKIAHUBO

4. YorupuryTEeK ABCD BnoucaEo B KOJO, 9 M,\\ M ?\
ZA=20° ZB = 100° 3naiigits kyre C i D nro-
ro YOTHPHKYTHHEA.
A 2C=80° £ZD = 160° B. ZC =150°, £ZD = 8(F
B. £ZC = 20°, £D = 100° I'. ZC = 160°, £D = 80°
5. Ocropa piBHOODegpeHOro TPHKYTHHEKA JopiBHIOE 4 cM, a OiuHA cTO-
poHa — 10 cM. 3HaHAITE NepHMETP TPHKYVTHHKA, BEPIIHHAMH SAKOI0

€ CepelMHH CTOPIH 3aJlaHOT0 TPHKVTHHEA.
A.11lcm B. 12 cm B. 14 cm I'. 16 cmM
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D :

6. Cepennsa niHia Tpanenil gopisawe 20 cm, a 11 OCHOBH BIJHOCATHCA AK
2 : 3. 3HaHAITE JOBAHHY MEHIIOl OCHOBH.
A. 16 cm B. 24 cm B. 18 cm I'. 8 cm

E 7. ¥ piHoDIYHIA Tpanemil JlaroHaAgdkR JAOPIBHIOE OLABIIIM OCHORI
H yTBOpHOE 3 Hew KyT 30°. 3HaigiTe TYIHH KYT Tpaneiil.
A, 110° B. 95° B. 105° I.115°

8. HKoao enucano B pisHobiuRY Tpaneniwo, DIYHA CTOPOHA AKOL JIOPIBHIOE
10 cMm. 3HalAITE DepuMeTp Tpaneit,
A. 50 cm B. 20 cm B. 30 cm I'. 40 cm

9. V¥ npamokyTHIN Tpanmeiil rocTpHil KyT nopieHioe 60°, a dinbma Oiuea
CTOpOHA H MeHIIA ocHOBa — no 18 cM. 3HaHAITH OBV OCHOBY Tpameril.
A. 36 cm B. 24 cm B. 27 cm I'. 30 cm

E 10. [Hiarosans pisEOOIYHOI Tpamenil ALIATE 1l TOCTPHH KYT HABILI, a ce-
PeJHIO JIIHIKD — HA BIAPI3KH 4 cM 1 D cM. 3HAHIITH NEPHMETP Tpanerlil.
A 32 em B. 34 cm B. 36 cm I'. 38 e

11. Tourka N — cepesuHa Menianu AD TpukyTHHKA ABC. BN nepeTHHae
AC v Tounl F, 3aaiinitTe AF, axmo AC = 18 cwMm.

A. b6 cMm B. 9 cm B. 3 cm I. 2 cmM

12. TI'imorenvsa piBHODEIpPEHOTO0 NPAMOKYTHOIO TPHEYTHHKA JOPIBHIOE
36 cM. 3HANOITE BiACTAHE BlJ cepeIHHH KATETA J0 IiNoOTeHY3H.

A. 12 oM B. 6 cMm B. 18 cm I'. 9 cm

Y aasdaumui 13 nompibrHo ecmaHosumu aidnosidiicmbs Mixw iHpop-
Mauiew, nosHaveHow yugpanu ma dyxeamu. Odua sidnosidv saiisa.

@ 13. MN - cepenHa nimia tpanmenii ABCD (man. 3), MN = 8 cm,
AB = 10 cMm. ¥cTaHOoBITE BIANOBIAHICTE Mix BigpiskaMmu (1-3) Tta ix-

HiMH goe:xuHEaAMH (A-T). D C

Bidpisox Hosxuna sidpiaka

1. DC A.3 cm L 3

2. MK B. 4 cn

3. KN B. 5 cm A B
I. 6cm Man., 3

3ABAAHHS AAS MEPEBIPKM 3HAHb AQO § 14-18

D 1. Hagpecnits Tpaneniio MKPF (MK || PF). YraxiTs
il ocHoBH Ta GiuHi cTOpOHH.

Bl

2. CepenHa NiHIA piBHOCTOPOHHEOI'O TPHEVTHHEKA J0DiB-
HIOE 4 cM. 3HAHJITE DepHMeTD NLOr0 TPHKYVTHHEA.

3. Ha mamwuxy 1 A,B, | A,B,, OB, = B,B,, OA, = 2 cM.
dHaiaiTe OA,.

@ 4. 3uainiTe KvTH A 1 B worupukyrEnka ABCD, snu-
CAHOTO B Koao, axmo 2 C = 140°, £ZD = T0°. Man. 1
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Croporl TpHEYTHHEKAa nopiBHIOOTL 10 cM, 12 cm 1 16 eMm. dHalgiTh
NepuMeTp TPUKYTHHKA, CTOPOHAMHM HKOro € cepejHl JlHII JaHOIO
TPHKYTHHKA.

Cepenna niHia Tpanemnil gopieHIoe 8 cM. 3HAHJITE OCHOBH Tpanemnii,
AKINO OJHA 3 HHX Ha 4 cM Dinpma 3a iHIOTY.

7. Kono Bnucano B pieHobiuHY Tpaneniio, nepumerp axol 20 cm.
3uaiiite 6iuny cropony Tpamerii,

¥ npaMoKyTHIH Tpanemnil rocTpHii KyT nopieHioe 60°, a Oiakma OluHAa cTO-
poHa i OinbIIA OCHOBA NOPIBHIOIOTE 0 12 cM. 3HaANNITE MEHINY OCHOBY.

9. Hiaronans pieHoOIYHOL Tpameiil ALAHTE HABILI 11 TYIIHH KYT, a ce-
pesHo JiHIKD — HA Biapizkn 9 eMm 1 7 eM. 3HAHZITE NepUMeTp Tpaneil.

Hodamkosi zasdannsn

10. Touxn K, L, M pinare mepiany BD rpuxkyruura ABC Ha yoTHupH
pieni uactuau (BK = KL = LM = MD). AM neperunae BC B TOU-
mi F. 3uaiigites CF ; FB.

Touka D — cepeauna Karera BC pienobepeHOro npaAMOKyTHONO TpH-
kyrEHHKa ABC (£ C = 90°). Bigcrans Big Touxkn D ao rinoreHy3H TpH-
KYVTHHKA HA 1D ¢M MeHINA Bij rinoTeHyaH. SJHAHAITE rinoTeHyay TpH-
KVTHHKA.

BITPABU AASA MOBTOPEHHA TEMMU 4

o § 14

1. Haxpecnirs npamoryray rpanenivo NMLK i pisnobiuny DCFH.
¥YKamiTh OCHOBH Tpanenii ta IxHi 0i14HI CTOPOHH.

2. 3uaiigites nepumerp piepobiunol Tpanenii, ocHoBn #Kol 8 cM
1 9 ¢M, a DIUYH] CTOPOHH NOPIBHIIOTH MEHINIH OCHOBIL.

Y pie”HoOluHiN Tpanenili oaAMH 3 EyTiE Ha 207 dlasmnil 3a 1HINWH.
SHailiTe KYTH Tpanenii.

Y npamoxkyTHiIN Tpanewmll Oiasma OluHa cTopoHa BABIYl Olasma 3a
BHCOTY. JHAWAITE KVTH Tpaneiil.

SHaMOITH KYTH piBHOOIYHOI Tpaneniil, AKII0 NpoTHAeMXH]I 11 KVTH
BiTHOCATRECH AK 4 : 5.

6. ¥V rpamemii ABCD 3 dinsmon ocrHorow AD uepes Toury K -
cepenuay CD — npoeegeno npamy BK, mo nepernHae npamy AD
B Touwi M. Hoseaits, mo ABKC = AMKD.,

Bucora npaMokyTHOI Tpanenii, DpoBelleHa 3 BEPIIHHH TYIOro KyTa,
VTBODIOE 3 DIYHOW cTOPOHOK KYT 30° 1 11AUThL HABILI DLIBLIOY OCHOBY.
JHaliTe, OlABMIY OCHOBY Tpanemnii, axmo Oinsma O6iuHA cTOpPOHA
NOPIBHEOE M CM.

v pmﬂnﬁlrmﬂi Tpanenili AlaroHans € DICeKTPHCOK TYIOrO KyTa, a 1
OCHOBH AopiHKOWOTL 10 cm 1 6 eMm. JHaAliAITE NepUMeTp Tpaneril.

O
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12.
13.

ABCD — npamokyTHa Tpaneunis, £ D = ZC = 90°, AD - Giapmia ocHo-
Ba, £ BDC = 45°, ZABD = 90° AD = 10 cm. dnanaits BC 1 CD.

Y pipHOOIUHIH Tpanemil MeHINa OCHOBA JOPIBHIOE D cM, Dl4Ha cTopoO-
HA — 3 CM, & KVT Mix 0iYHOI0 CTOPOHOIO 1 OLALINOI OCHOBOIO JOPIBHIOE
60°, 3HafigiTE NepEMeTp TpAaNeii.

11. ¥ pisr0OIYHIA Tpanenil AlaroHANbs JOpiBHIOE DLNBININ OCHOEBI,
a DiuHa cTOpOHA — MEeHMmIiH. SHAHJITh KYTH Tpamelil.

I[ToOyvaviiTe Tpaneniwno 3a OCHOBAMH Ta JiaroHAJIAMMN,

Y Tpanenil ABCD BC — menma ocHopa. Yepez Touky C npoeejeHo
npsamMy, napajneanssy AB, mo neperuHae AD B tTounl E. 3HalijglTh

nepuMeTp TpHKYTHHEA ECD, ARMO nepuMeTp Tpanenil AOpPiBHIOE
006 cm, a BC = 10 cM.

Mo § 15

14. Yn mo:kHA BOHCATH KOJ0 B YOTHPHKVTHHK ABCD, arkmio:
1)AB=0cm, BC=3cm, CD =4 cm, DA = 6 cMm;
2YAB=3mm, BC =T am, CD =8 gm, DA = 10 am?

15. YUn moxxHA ONMCATH KOJIO HABKOJO YOTHPHKYTHHEA, KVTH AKOro
B NOPAJAKY CAlIVBAHHA BIJIHOCATBCA AK:

1) 2:7T:10 : 5; 23 :5:8:47

ABCD - 4YoTHpDHKYTHHK, ONHCAHHH HABKoJA0o KoJaa, AB = 3 cwm,
BC =9 cm, CD = 10 cm. deaimiTe AD.

17. ¥ uworupuryraury ABCD ZABC = 100°, ZADC = 80°,
ZBDC = 30°. 3uaitnite £ BAC.

Tpr KyTH YOTHPHMKYTHHKA, BIHCAHOTO B KOJO, BIIHOCATECA B MOPAJ-
KY clivBaHHA AK 3 : 4 : 6. 3HAROITH KYTH YOTHPHKYTHHEKA.

19. Yorupnryrauxk ABCD Bnucano B kono, npuuomy AC e glamer-
poMm kKoaa. Touka 0 — ToOYKAa NepeTHHY JlaroHajel. 3HaumiTe 2 AOD,

akmo £ BAC = 30°, ZCAD = H8°,

l'ocTpuii KYT ODpAMOKYTHOI Tpanenil, onmHcaHol HaABKOJO KoJja,
Vv D pa3ip MeHIIHH BiA Tymoro. dHAHIITE NepHMETpP Tpaneiil, AKIo 11
MeHIIIa DiYHA CTOpPOHA JOPIBHIOE @ CM.

Mo § 16
21. Ha mamwonry 1 npami A B, A,B, 1 A,B, -

napanenbHi, A;A, = A,A,;. 3HaAHIITE HA IBOMY
MAJIOHKY 0 IHIMY napy piBHMX Mix cobow Bijg-

piakis. \
22. TloainiTs ganwmii Bigpiszox Ha 9 piBHUX uacTHH \n \\

(He BHKOpHCTOBYBATH Jdiiliky 3 moginkamu), '\l '|I |

! !

El 23. IloainiTs naﬂ_nﬁ BiIpi30K Ha J YACTHHH, B, By B;;".

NOBXHHHY AKHX BIAHOCATHCH AK 3 : 1 : 2 (He

BHKODHCTOBYBATH JIHIHKY 3 MOJALIKAMHM), Man. 1
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24. Touxa K ginure mepiany AN rpurkyrauka ABC y pignomensi
2 : 1, nounnawun Big Toukn A. lloeeniTs, mio npama CK J1JIUTE CTO-
pory AB Hasnin.

Mo § 17

25. Biapizok, mo cnojaydae cepeHMHM JBOX CTOPIH TPHKYTHHEKA,
NOPIEHKE D CM. SHAHAITE TPETH) CTOPOHY TPHKYTHHKA.

IlobynyiiTe moBINBHHH NPAMOKVTHHH TPHKVTHHK ABC (ZC = 90°)
1 fioro HAHOLIBINY cepenHIO JiHiD.

27. EF - cepenna niHia tTpukyTHHEaA ABC (E € AC, F € B(),
CE =3 cm, CF = b cm, EF = T cMm. 3HaliTE NepHAMeTp TPHKYTHH-
ka ABC.

Onua 13 cepegHix JiHIH PIBHOCTOPOHHLOI'O TPHKVTHHEKA JOpiBHIOE
2 cM. 3HANNITE NepHMETD TPHEVTHHKA.

Biuna cropona pisHoDejpeHOro TPHKYTHHKA NOpiBHIOE T cM, a NepH-
merp — 20 em. 3maligite cepenHio Jgidimo, KiHnl axol zHanemxars Oiu-
HUM CTOpPOHAM.

Tourn D, E, F — signoeigHOo cepeanan cropia AB, BC 1 CA TpuryT-
Huka ABC. llosegiTs, mo doTHpukyTHHE DEFA — napanenorpam.

31. Cropona TpuKyTHHEKA fopieHKE 12 cm. 3HalalTs ARl 1HII CcTOpO-
HH TPHKVTHHKA, AKINO OJHA 3 HOro cepejHixX JiHIA JOPIBHIOE D CM,
A4 NepHMETpP TPHKVTHHKA, YTEOPEHOTr0 HOro cepejHIMH JIHIAMH,
nopieawe 18 cwm.

¥ TpHEYTHHRKY IpoBeleHO cepeani nAinil. [lepuMerpn napanenorpamMis,
0 VTEOPHJIHCA NDPH [ILOMY, JOpPiBHIOIOTE 22 cM, 24 e 1 26 cM. 3Hai-
JITh IEPHMETP 3aJaHOr0 TPHKYTHHKA TA TPHKYTHHEA, AKHH YTBOPIO-
I0ThH cepenaHi ainHil.

33. [lobyoyviiTe TPHKYTHHK 3a TPhOMa TOYKAMH — cepeJHHaMH HOTO
CTOPIH.
IHocnimoBHEO CIIONVYMIH cepejHHH CTOPIH KBajJpara, AiaroHalb AKOro

nopiegwe d cM. BHaHauTe BH YOTHPHKYTHHEKA, 1IN0 OPH OHLOMY YTBO-
pHBCHA, Ta 004YHCAITE HOMO NepHMeTp.

do § 18

39. Hakpecuaits Tpaneniw ABCD Ta ii cepeaHw JaiHiwo EF, BuMmipan-
Té OCHOBH Tpamnenii Ta oDYHCAITE JOBXMHHY 11 cepegHLOl JMIHIL.

36. Cyma Diunux cropin Tpanenii gopisuioe 17 ¢M, a cepeana minia —
8 cM. 3HAHITE NepHMETD Tpamenii.

Pianunsa ocHoe Tpanenil gopieHwoe 2 oM, a cepegHa aiHia — 14 cm.
SHagITE OCHOBHM Tpanemnil.

38. Ocuoeu rpanenii gopisxiowTs 20 em i 12 em. Biuny croponry Tpa-
nenil nojlneHo Ha 4 plEHI YACTHHH U Yeped TOYKH NOJALIY NpoBeleHO
npami, mapanensHi ocHoBaM. JHaHAITE BiApisKHM NHX DpPpAMHX, L0
MICTATHCA MM CTODOHAMHM TpAaneril.

O
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39. 3HaAlITH OCHOBH Tpanenil, AKIO 11 cepeHA AiHlA, 18 cM 3aBIOBXKEH,
NoAlNAETHCHA JIATOHAJJIKD HAa BIAPIZKH, OJHH 3 AKHX yABIY]l OLIBIIHM
3a 1HIIIHI.

CepenHA JNiHIA Tpamemnil BTpHY1 O1lAbINA 38 MEeHINY OCHOBY H Ha 12 cm
MEeHIIa Bl 0lnbInol OoCHOBH. SHAHIITH OCHOBH Tpamelil.

S

i.:H 41. Cepeana niHIA Tpanenil AlaroHAJAMH IIMHTLCA HA BLAPI3KH,
BLIHOHMIEHHA AKHX jgopieHwe 2 : 3 : 2. 3HaAAITE BiHOIIEHHA OCHOB
Tpameii.

42. JloeepnitTh, Mo KoJMH giaroHanal pisHoOiuHOI Tpamenii B3aeMHO NeplneH-
DTHRKVIAPHL, TO 11 BHCOTA NOPIBHIOE cepenHid JiHil.

43. Y pieHoOluHI# Tpanernil OlAbIIA OCHOBA MODIBHIOE @ cM, DIMHA cTODO-
Ha — ¢ cM, a rocrpuil Kyt — 60° 3uaiigiTes cepeaHw aiHiw Tpamemnii.

Tongbre & memi 4

TPANEUIA

Tpaneyia — e YOTHPHKYTHHE, Y AKOr0 Bl CTO- B C
POHM nmapajejibHl, a JBIl 1HII1 HenapaJeJbHI.

I[lapanensHi cTopoHM Tpanenili — ocHosu,
a HenapaiaenkHl — Oiwni cmoponu. Ha manioHRY
AD i BC - ocHoeu Tpaneuii, AB i CD - 1i BiuHi
CTOPOHH, B =

1. Cyma kyrie Tpaneuii, npuaernux jgo Giunol
cropoHn, gopiexioe 180°.

2. Tpanenia € oNyKAHM YOTHPHKYTHHKOM.

Bucoma mpaneyii — 1ue nepneHInKyaap, MIpoee-
neHUH 3 DyAL-AKOI TOYKH OCHOBHM Tpanenil mo npsa- A D
MO, 10 MICTHTH NPOTHIEKHY OCHOBY.

Tpanenia npamoxkymHa, AKINO OJHH 3 11 KYTIB b N
npaMuii,
Tpanemnia pienobivna, AKmo i1 GluHl CcTOpOHM
pleHI.

1. ¥ pieHobiuHifl Tpanenil KyTH OpPH OCHOBL MiM
cobow piBHL.

2. Miaronani pisnodluHOl Tpanemil piBHi.

Teopema (o3aHaKa pmnnﬁltl_ﬂm Tpanenii). Axmo y rpameuii KyTH
NpH OJHIN OCHOEL piBHI, TO Tpanewis — pisHodiYHA.

BMACAHI TA ONMACAHI YOTHUPUKY THUKMH

Homupuxymnruk Ha3HBaIOTh SMNUCAKUM I K010, AKIIO A B
BCl HOro BEpPIIMHH JIEKATE HAa Koal. Kono v TakoMy pasi —
onucake HABKOJO YOTHPHKYTHHKA.

Teopema 1 (BnacTHBICTE KVTIE BOHCAHOIO YOTHPH-
EvTHEHHEA). CyMa nmpoTHAexHNX KYTIiB BOMcaHOTo 9oTHpH- U o
KEYTHHEA mopieawe 180°,
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Hacnigor 1. Axmo HaBKOJ0 Tpanmemil Mo:KHA ONMHCATH KOJO, TO
BOHA piBHOOIYHA.

Hacnipgor 2. ixmo gyorHpukyTHHE ABCD Bnucanui v KoJo, To
LA+ A =8+ D,

Teopema 2 (03HAKA BOIHCAHOIO YOTHPHKYTHHKAa). AKmo B YoTHpH-
KYTHHEY CyMa JBOX NMPOTHJERHHX KyTIE mopieawe 180° To HaBKog0
HBOTO MOZKHA ONMHCATH KOJIO.

Hacnigok 1. Axmo vy vorupueytENKa ABCD A + AC= ZB + £D,
TO HABKOJI0O HHOTO MOMKHA ONMHCATH KO0JO.

Hacnigoxk 2. Hapkono 0yab-AKOro NpAMOKYTHHKA MOJKHA ONHCA-
TH KOJIO.

Hacnipgor 3. Haproao pisrHODIMHOI Tpaneiil MoMEHA OMHCATH KOJIO.

‘Inmupuﬂymuun HA3HBAIOTh ONUCAHUM HABKOLO KOAd,
AKIIO Bel HOro CTOPOHHW JIOTHKAIOTHCA 10 Koaa. Koaro v Ta-
KOMY pasl — énucaieé B YOTHPHKVTHHK.

Teopema 3 (BaacTHBICTE CTOPIH ONHCAHOIO YOTHPH-
KYTHHEA). B onHCcaAaHOMY YOTHPHEYTHHEY CYMH NIPOTHJIE&K-
HHX CTOPIH M c0o0010 piBHI.

Teopema 4 (0o3HAKA ONIHCAHOTO YOTHPHKYTHHEA). AKmo B woTHp#A-
KYTHHEY CYMH NPOTHJEKHHX CTOpPiH piBHI, TO B lleH YOTHPHEYTHHE
MOZKHA BIIHCATH KOJIO.

Hacanipok. ¥ Oyap-AKHH pomb MOXKHA BIHCATH KO0JO.

TEOPEMA ®ANECA

Axmo napanensni mpami, AKI DepeTHHAKTH
CTOPOHHM KYTA, BilTHHAIOTLE HA OJHIH HOro cTo-
poHi pismi mix cobow BiIpizkH, TO BOHH BiITH-
HAKWTE piBHl Mix colow BLAPI3KH H HA IHDIIH
HOT'O CTOPOHL.

Hacnipgoxk. Hapaaeasni nmpami, Aki nmeperH-
HAKTE BRI JaHi npaMi Ta BiATHHAIOTE HA OIHIH
3 HMX piBHI BiApiZKH, BiATHHAIOTE PIBHI BIADIZKH H HA iNnnii mpsawiik.

CEPEQHA NIHIA TPUKYTHUKA TA Il BMACTUBICTb

Cepedna ninia mpuxkymuuxa — 1e BIJpI30K,
AKHH CIOJYYae cepeMHH ABOX HOI'O CTOPIH.

Teopema 1 (BaacTHBICTE CepefHBOL JiH1I TPH-

KyTHHKa). CepeaHa JiHIA TPHKYTHHEKA, 10 CHOJY- /
Yae CcepelHHHM JABOX CTOpPIH, NapajejJbHa TPeTiH

CTOPOHI Ta JopiBHIOE T NOJOBHHI, =
CEPEQHA NIHIA TPANEUI TA 1l BNACTUBICTE
Cepedna ninia mpaneyii — Oe BIAPIAOK, IO C
CHOOJAVYAE cepeIHHM 11 DiYHHX CTOPILH.
Teopema (BIACTHBICTH cepefHLOL JiHII Tpa- F
nenii). Cepenna ainia Tpanenil mapajeasHa oc-
HOBAM 1 JopiBHIOE IXHIH NMiBcyMmi. ra
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TEMA 5
CTENMIHbL I3 LINTUM NOKASHUKOM

Y WA TEMI BW:

| | k (i
O 03HAWOMMTECH 3 tb'jl"rIHH,EEIﬂ- i = —; CTENeHeMm 13 WNUM NOKaIHWKOM,

s
CTaHOapTHAM BWIMAOOM YMcna;

O HasuuTeCH BUKOHYBaTK Al i3 Yyncnamu, Wo nofaHi y cTaHaapTHOMY
BUrMAAQIL.

— ™ e ——
- = —

§ 19, Creniub i2 WiNUM NOKAIHWKOM

. 1. NoHaTTa Npo cTeniHb i3 WiNMM NOKa3HUKOM

m, F
- d o * :

ﬁ Y 7 Knaci MM BHBYAJIH CTeIiHbL 3 HATVPAIbHHM MNOKA3IHHKOM. 3a
O3HAYEHHAM.

a"=a-a-...-a
N MHCGKHHEIR
e n — HaTypajabHe 4ueno, n > 1i al = a.

¥ mareMaTHIl, a TAKOM¥ MOiJ Yac pO3B'A3YBAHHA 3aJlaY [MPaAKTHYHOTIO
amicry, Hanpurnajg 3 gisnxkn abo ximil, TpanaAwTECA CTENeH]l, NOKAIHUK
AKMX jJopiBHIOE HYAKW abo € uinnM Big'eMmauMm uucnom. Creninb 3 Big'em-
HHUM [MOKA3HHKOM MOXXHA 3HANTH B HAVKOBIH 1 foeigkoBiil aditepatypi. Ha-
NpPUKJIAajJ, MAcy aToMa reniio aanucyiors Tak: 6,64 - 10727 kr. Sk poaymitn
amict zamucy 10277

Poarnanemo crenedi uucena 3 3 nokasaukamu 1, 2, 3, 4, ...:
31, 32, 33, 34, ... — ue BignoBiguo 3, 9, 27, 81, ...

Y npomy pAAKY KOMHE HACTYIHE 4YHCI0 BTpHYI DLibIIe 3a NONepeiHE.

[IpopoRxuMO PAJNOK YV NPOTHASKHOMY HANPAMKY, SMEeHINIVIOYH NIopasy Io-
KEasHHK cTenedsa Ha 1. OpepsrnMo:

-y 39, 872, 371, 89, 31, 35, 3%, 34, ...

Taxum unnom, uucno 3Y mae 6yre srpnui memmwum sig 3!, tobro Bin
upena 3. Ane prpuui Menmum Big unena 3 € umeno 1, orxe, 3% = 1.
PipricTe a® = 1 copaepxyerses jus Oyab-aKol ocHOBH a, axmo a = 0.

HyasoBuit crenias BiaminsHoro Bia Hyas umcaa a AopiBHIOE oamHEMIL,
Tobto a” = 1, ne a = 0.

IlopepHiMOCA A0 pAAKAa 31 cTeneHAMH 4YHca 3, Je JiBopvd Big uHce-
na 3" = 1 sanmcano gucno 371, lle uncno srpuui menme Big 1, Tobro
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O
1 1 1

NOPIBHIOE E Orme, 37! = E = E_I Mipryioun AaHAJOriYHO, MATHMEMO:
32 = e a3 s B iT. 1

9 3 ° Taor 3

OTxe, MAEMO O3HAYEHHA CTENEHA 13 INLIHM Bil €eMHHM MOKASHHKOM.

Armo a # 0 i n — varypaasHe uneno, To a™" = —,

1 1 1 1
E_T T — 1'_] — mw W {1 + .b -8 =3 .
1) =7 2) A 3) ( ) @+ b)°
m 3aminuTH apibd crenenem
- 1 1 1
1) —: 2 : 3) —
] a’ ) m—n ) 713
5 1 i 1 ” 1 .
Posg'azanua. 1) — = a~% 2) = (m —n)L 3) — =718,
a2 m-—n 713

2. OBbuncneHHa 3HaYeHb BMpasise, WO MICTATL CTeniHb
12 WINMM NOKA3ZHWKOM

(FIETEED OGumcawra: 1) 472, 2) (-9)%  3) (-5)2.

. Pozg’azanna. 1) 42 = 4% = é; 2)(-9)° =1;
1 1 1
3 —5 ~d = = e— = ——
Ll (-5)3 -125 125

< R : -
Poarnsuemo, sk nigwecru apibd -E; o0 Higzoro Big'eMHOIo CTeleHHA.

HAruo n — sarypaneHe uneno 1 a # 0, maemo:
e i n n b "
[EJ -t =1:[EJ =1:“—=1rb—=b—=[£].
b [HJ" b b" a® a” a

Orxe,

mﬂﬂﬂﬂ,b#ﬂ,n—nﬂmﬂmemmn,m[
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2 4
1 1
OTOELES O6uncanTi: 1) [EE] s AT (1-2"] :  3)(1,6)=

. -2 -2 2

: 1 ({ 3 9
- Poaa’ 1) 2= =|— =|l=| =—
__ 038 A3aHMA. 1) [ EJ [3) [TJ 19

- 2) BpaxosyioouH NOCHiIOBHICTE BHKOHAHHA apu(MeTHUYHHX aiil, cnodar-
. Ky nigmecemo apib Ao cremneHs, a NOTIM BHKOHAEMO MHOMEHHS:

15 gy (2* 27-16 16 _1
27.|1=]| =27:|=]| =27:|=]| = = fe
[2] [2] 3] 81 3 3

3) anumemo aecATKoBHE Apid 1,6 v BHrasal HenpaBMJasHOrO Apobdy Ta
BHKOHAEMO MiJIHECEHHA JI0 CTENEHA 3a (hopMYyoH:

—2 -2 -2 2
wor-(o8 -3 (3" (5 -5
10 2 5 8 64
9 1 25

Bid ige: 1) —: 2) 00— 38) —.
ionosids ]49 ) 3 164

3. CnpoweHHs BUpPAasie, WO MICTATE CTEMneHi
I3 LIIMM NOKa3HWKOM

Poarnanemo crupouleHHA BHPA3iE 31 CTENEHAMH 13 MM NOKAZHHMKOM.

L0 IDoaarwn supaa (@ —b3):(a™! - b!) y Buraazni gpody.

- Posé'nzanna. Maemo: (a3 —b3):(a! —b) = [_1,_,,1*] : [l—lJ =
| at b a b
b —-a® b-a (b—a)b®+ab+a®)-ab b +ab+a?
a’t’  ab a®b3 (b —a) a’b?
: .. b% +ab+a?
Bidnoaids: T
(1)) FKOro aHaueHHs Habyeae Bupas a?, Aakwo a = 0?7 O ChopmynioiTe 03HAYEHHA cTene-

v g O

=1 n
I h
HA i3 Winum Big'emHuM nokasuukom. O [losenite TOTOXHICTL [—) = [—] .hea=z0,
a

b=0.

g Posb aximb 3agaui ma bukonaume bnpabu

19.1. (Vewno.) Un npaBunbHA PIBHICTL:
1 1
1) 23 = —; 2) 49 = 0; 3)19% = ——; 4) (—4)° = 1?
)28 =5 ) ) e ) (—4)
19.2. 3aminits gpodoM cTeminb i3 winuM Big'eMHMM NOKAZHHKOM:

145 2)al; 3)p1% 4)e®  5)(2a)y2  6)(a + byt
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O
19,5, dannumiTe v BUraaAl Apody cTemiHs i3 HiaUM BiJI'eMHMM NOKAZHUKOM:
1) b3 2) 71 3) 277;
4} 17 5) (3m) % 6) (c — d)".
19.4. Sanumirs aApib v BUrNAAl cTeneHs:
1 1 1
1) —: 2) — 3) —:
1 1 1
4) —;: b - 6 ]
) m ) (ab)* ) (m - n)?
19.5. 3aMiHITE cTeneHeM i3 NiAHM BiTeMHHMM NOKA3HHKOM Ipid:
1 1 1 1 1 1
1) —; 2)— 3) —: 4) — 5 : 6) - :
) c3 ) 19° ) £ l b ) (em)® ) (a + x)?
19.6. ObumcaiTh:
N T 2) (-2)°% 3)(-1)5% 4) 121
1 -2 9 -1
~T7y1. ~B i > Sy =
2) (=7)7%; 6) 1079 T]{HJ' B][ 3).
3 -5 \-3 i
3 1 1 1
8| ==1|3 10) 1= ; 11) [ -1=] ; 12) | —2—| ;
(5 o13) (15): (2
13) 0,1°1; 14) (-0,2)%; 15) (1,2)72: 16) (-0,25)78.
19.7. ObuscnaiTs:
1) 279 2) (—-1)°% 3) 1514 4) (-9)°;
-5 -d -2 -1
1 2 1 1
8) =1 i 6) ——| : 1-] ; 8)|-3=| ;
(5 o3 (1) (-27)
9) 0,2°1; 10) (-0,1)73; 11) (1,5)°%; 12) (—0,5).

1 1
19.8. ITopaiiTe uucna 16; 8; 4; 2; 1; %: i: rET R BUIIAAL CTeneHs

3 OCHOBOIO 2.
19.9. ITopaitre v BHrAANl cTenensa 3 ocHosow 10 wmena 100; 10; 1:; 0,1; 0,01.
19.10. 3naiiniTs 3HAYEHHA BHPA3Y:

1y 1
Y o ¥ A —~ 2. B | S, a L) EIELy
1) =07 2) (-0,8)=; 3) ( EJ : 4) [ EJ §

19.11. O6uHCHiTE:

1)-23  2)(-0,4)%  3) —(—l]_z- 4) —[—EJ‘E
: Fay 3/’ 3)

19.12. Topaiire Bupas v suraagi apoly, 1mo e micTuTs creneHs 3 Big'em-
HHUM [NOKAZHWUKOM:

1) 2a7%: 2) 3mb1; 3) a’b 3e; 4) a3b".
19.13. ogaiire eupas v suraagi apoby, mo He MicTHTL cTeneHs 3 Bijx'eM-
HUM [MOKAIHHKOM:

1) 4b72; 2) Ta 'p; 3) mn 4p7; 4) c~%b70,
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D :
El 19.14. ObuncaiTe:
1) 81 - 37%; 2) -25-107%; 3) 27 - (-18)%;
SN 5 i
1) 2 '[_E] ; 5) -8 - 274 + 39 6) 82+ 61;
7) 2,571 + (-13)% 8) 473 — (-4)% 9) (-8)% + (0,4)7;
- =3 -2
1 2 4
—| 10, —| =1 : =4 2.57%,
10) [E] - 11}(1,] [?] : 12) 1,25 2,0
19.15. 3HafgiTh 3HAYEHHA BHpPA3V:
1) —64 - 4°4; 2) 36 - (-27)°1; 3) =7 0,172+ &%
-1 -2
1 1 1
4y 3—-|——| : 5) 5% - 1071; 6 3.2'1+[1—) .
) 6 [ ﬁ] ) ) 3
-3 -2 —4
1 3 2
=] -207% 8 (—) {—] : 9)1,0+<-1,274,
}[ 5] ) q 3 )
19.16. O6uncaiTe anavenHa Bupaay 100(3! + 92 —52.34)! ra giamacrecs,
5 AKow Oyvna pop:xHHA (Vv M) npanopa YKpalHH, AKHH pO3ropHYJIH
B JlappunekoMmy paiioni micra Knesa mo mra [lep:xaBHOro nmpanopa
YEKpalHun.
19.17. IlopisusaitTe 3 HyJAeM BHpa3:
1) 8713; 2) (—3,7) 10,
3) (-2,9)%; 4) —(-2,1)77,
19.18. IlopieHANTE 3 HYJIEM 3HAYEHHA BHpasyv a®, AKIIO:
1)a > 01in — unine unucno;
2)a < 01n — napHe Bifl'eMHe YHCJIO;
3)a < 01n — HenapHe BiJl €EMHe 4HCJIO.
19.19. IlopiBHANTE 3 HVJIEeM 3HAYEHHA BApasy b™, AKmoO:
1)b=5, m=-13; 2) b=-1, m=-200; 3)b=-3, m =-41.
19.20. IlepeTBopiTE BHpas Tak, mod BIH HE MICTHB CTENEHIB 3 BiJl EMHHM
MOKA3HHKOM:
m2n2p3 Ta-1b°
1 - : 2
) exda l 52xIm
19.21. BHKOpPHCTOBYVIOYH Bil'eMHHH NOKAZHHK CTeNeHA, NOAAHTe ¥V BHIIAML
nodyTKY Api6:
3x* 15m 2x (x + y)”
1) — 2 : 3 — = 4 :
) p ) néed ) b3(a — b)? ] (x — y)?
19.22. Tlopaiire y surnaji nobyTKy, BHKOPHCTOBYIOUN CTeNiHbL 3 Bif'eMHUM
NOKAZHHUKOM, Apib:
Sm* Te? p (a + 2P
1) = 2) i 3 ) e
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19.23. [lopaiiTe Bupas y surasanal apobdy:

1) m3 + n-2; 2) ab1 + ba™! + ¢9

3 (m+n Y m!+ n) ) (a7 +b ) : (== b3
19.24, llogaiiTe BUpas y BUrasgl apobdy:

1) xy™ + x7 'y 2) (=) (= =),
[4] 19.25. O6umciTs:

(1 +(1-5),; 2)(1-(1+31Y)?22

19.26. BnaigiTs anavenss supaay (1 + (1 -3 1)y Y1+ (1 - (1 + 3 1)y )y L,
19.27. CnopocTiTs BHpas

; 1 1
{ ) r1-1 x141

Bnpabu grs nobmopenns
19.28. Ilogaiite v Buraagi apofy BHpas:
1) a’® +2a da : 2) 3p  8-p
a? —da+4 a?—-4a+4 p?—-2p p*-2p

19.29. Cepriit ckaszas Onexcio: 4,ﬂa:ii MeHl1 2 rpHBHIi, 1 ToAal rpomeil v Hac
CTAHE nupmﬂ},rt Onexciit signosis Cepriio: «Kpame ta gaii meni
2 rpHEBHI, 1 Tnm rpoilell y MeHe cTaHe BABIYI Dlabmie, HiXK v Tebes.
CKIIBKH rpoled v KoxHOro?

H Migeomyimeca qo bubuerna nobozs mamepiany

19.30. [Toaaiire v Burasai crenexH:

1) a”a?; 2) b7 : b3: 3) (c¢*)*;

4) mim: 5) 10 : ¢ 6) (p7)2.
19.31. [liggeciTs 00 CTENEHA OMHOWIESH:

1) (mn2)7; 2) (—2p*)%

3) (—5em?®)?: 4) (—a?c?)10,

19.32. CaopoetiTs BHpas:
1) (5m2n)? - (0,2m3n)?;
2) (-0,1p7c*)* - (10pc?)?,

Xummeba mamemamuka

19.33. PeiiTuaroea aresHilla BH3HAYAE pPeHTHHT CHIBEBIAHONIEHHA <IliHA-
AKICThE» ANA MIKPOXBMJABOBMX Nedeil 3a TAKMMH [apaMeTpaMH: ce-
peaHA niHa P ta nokazHMKH (pyvHEOioHAJBHOCTI F, AkocTi @ 1 au-
zaHy D, KOXHHH 3 AKHX eKcneptd oniHwoTs Big 0 g0 4 danis.
[MigcymosywTs peitunr 3a dopmynow R =8(F +Q)+4D-0,01P.
3a panumu tabauui, v Akiil 3asHaveHo Bei BHIearajiagi napaMerpu,
BHAHAYUTE, AKA 3 mogened Mikpoxeunwoenx neueit A, B, B, I' mae
HalHKUWil pefiTUHr | AKa — HAWBHIW,
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O-
Hﬁ:“' EEFH.EII;III;IHM OyaxmiosansicTs | fAricrs | dusain

A | 3200 2 3 | 2

B 3600 3 2 | 4

B 3800 4 3 1

r 4200 4 2 3

O Uikabi 3agaui — nomipkyi ogHave

19.34. (Badava Cmengopdcvrozo ynisepcumemy.) Cepen AiAyCceBHX Nanepis
Oyn0 3HAHAEHO PAXVHOK 13 sanMcoMm: 72 1HAUKEA — *067,9% monapa.
Ilepmiy i1 ocTanE©D NHGPH BAPTOCT] IHAHNKIE 3AMIHHIH «31poYKaMH»,
OCKLJIBKH BOHH cTepaucs 1 cranan Hepoabipnueumu. lllo ne za mucppn
1 CKIIBKH KOIITYBAaB OJHH IHAHUK?

§ 20. BnacTuBocTi cTeneHs 12 WAMM NOKaA3HMKOM

1. BhacTuBocTi cTeneHs i2 WinMM NoOKasHMKOM

Binomi HaM BAACTHBOCT] CTENeHA 3 HATYPAJBHHM [NOKAZHHMKOM CIpAaB-
JMKVIOTBCA 1 JUIA CTeNeHA 3 OCHOBOK, BIJMIHHOK BiJ HVIHA, Ta L1IHM

Bijl'emMHMM nokasHukom. Orxe,

naa oyas-agoro a # 0, b # 0 1 OyIp-AKHX IIIHX M 1 n:

am.gh = gmtn {ﬂb n— athn

1

L1i BracTHBOCTI MOKHA [OBECTH, CIHPAKYHCh HA dopMyny a™" = — Ta
a
BJACTHBOCTI CTENEHA 3 HATYPAJBHHM TMOKA3HHKOM,
Hoeegemo, Hanpuknag, popmyny a™ - a® = a™™" gna BHNAAKY, KOJH M
i1 n — Bl €MHL 1ial yMcaa.
Hexat m = —p, n = —q, Ae p 1 g — HaTypaasHal yacaa. Maemo:

1 1 — 1 — 1 — - | ﬂ;"{F Hﬂ =

afP g4 af - gt Pt

ﬂm.aﬂ:ﬂ_F.ﬂ_"Q:

= q~Pri—q) = gm+a
Omxe, a™ - a® = a™™", agmo m i n — sig'emnui yini uncaa. W

fArmo ogHH 3 NoKA3HHKIB m abo n — Big'eMHe mine YHCIO, & APYIHE —
HaTypalbHe abo HYABb, (QOPMYIV JOBOAATE AHAJONIYHO.
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2. 3acTOCyBaHHA BNAacTUBOCTEA CTeNeHs i3 LiNIMM NOKasHUKOM
00 NepeTBopeHb BUpasie

XIITED Buronars xiv:

+ 1) a*a™; 2) bls ; 3) (x 3)2 - x 14,
: Posza’azann4.

1) a7 = a2 = g5,

2) 15 ; p20 = p15-20 _ p5,

3)(x3)2 x4 x32. p-14 _ 6. p-14 _ - 6H-14) _ 20

m IToparu crenives v BHraaal godbytry (4a*b9)2,
1

. Pozé’asanua. (4a*b7%)? = 472(a®)2(b7%)2 = ﬁﬂ 10p12

Bidnosidv: l—lﬁ;ﬂ*mblﬂ.

@IIETED Crpocrrn mupas x5 - (~4xy~),

- Poae’a3anua. %1‘31 {—4xy'5}-E (—4) x73x . yPyd = —2x~31yb+(=5) =

2
Ty 7 RO
=y = o

2
Bidnosgide: — —.

x2

JUCORENES [logaTu v BUraAAl BHpasy, 10 He MICTHTh CTENeHIB 3 BLI eM-

. = -2
* HIM NOKasHAKOM, BHpa3 . g

. -3 -2 3 2
Poag azauna. | —— - =] —1 - - —
[ EJ [ﬁyz) [I‘Ey] [ 9 x 0y .9
2"."
46 1_
Bl vt
Biﬂﬂﬂﬂiﬂh:%y.

3. 3acTocyBaHHA BNAcTUBOCTEN CTEMEHN i3 UiIMM NMOKA3HUKOM
Ao obuyMucneHs 3Ha4YeHb BUpasie

3—22

g4 .
06
Npnenaq 5 U

. Poag'aszanna. llopamo 9 ta 27 v BHraaai cTeneHA 3 OCHOBOK 3 Ta BHKO-
PHCTAEMO BJIACTHBOCTI CTeIleHA:
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D.
L A ] {32}4 . 3-22 . 38 . 3-2¢2 . 3-14 31415 31 = 3.
ET‘E {33 }—E 3—15 3—15
Bidnosios: 3.
23::—2 - 3n+l

OO04YHCIHTH 3HAYEHHA BHDPA3Y YT , e n — [Iiae YHCI0.
: . gﬂn—ﬂ.gmi_gan_ﬂ—ﬂ_gn,gl_ 1 23:7_3:1_3_

Poss'azanna. YT — 23 .3)" =32 -3 - i 0,75.

Bidnosios: 0,75.

{ ()

Li
a3

CdpopMynionTe BNACTMBOCTI CTENEHA i3 LINKUM NOKAZHUKOM.

g Posb saximy 3agaqi ma bukonaume bnpadu

20.1. (¥eHo.) Hri 3 piBHOCTEH € TOTOMHOCTHMM:

1) m3 - m™7 = m—21; 2)a’-a?=a72; 3)a®-ad=a;

4) c® : ¢75 = ¢13: Set:e=¢; B)m: miE=m7;

) (@'Yt =a"; B) (b33 =05 9) (1%)2 = 1107
20.2. IlopaiiTe v BHrIAAl cTENeHA JODVTOK:

1) a*a2; 2) a "ab; 3) a®a? 4) a a3,
2003, IlogaiiTe v BUTAALL CTENEHA A0OVTOK:

1) b3 2) b %b%; 3) b b7 4) b 8b5,
20.4. ITopaiiTe v BHrNAAi cTeneHA YACTKY:

Yym® : mE: 2) m® : mY; ) m?2:m3; 4)m: m8,
200.5. llogaiiTe v BUIIAAL CTENIEHA YACTKY:

1) ed: ¢l 2) e2 : % Ne2ie™ 4) ¢ : ¢4,
20.6. IligHeciTh cTeOiHb 0 CTEIEHA:

(%% 2y {x7*)*; 3) (x%)7%; 4) (x7)™.
200.7. IligueciTh cTemiHEk A0 CTENeHHA:

1) (7277 2) (n1o)1; 3) (n~B)"%; 4) (n3)73,

20.8. Tlopaiire a ' y Burnsagi go6yTKy ABOX CTEleHIB 3 OAHAKOBUMH
OCHOBAMM, AKIIO OJHH 3 MHOXHHKIE JOPIBHIDE:

1) a™3; 2) a*: 3aly 4) al2.
2009, IlogasiiTe v Burasaal aobyTKy ABOX CTENeHIE 3 OJHAKOBMMH OCHOBAMH
CTENIHE:
1) m&; 2) m2; 3) m17; 4) mY,
20.10. ObuncaiTh:
-5 1 -8 5
1 1 1 1
1)} 27 - 2-6- 2 5"3.5: =P T8 il (P 4 ! o el B
27-2% 2) a(7) 5 0 G
1 18 1\
8 . o0, -15 . 77-18. . Q-1 =3 N .
9)3*:8%; 6)7T < el o I e E}{lﬁ] .[15] .
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O
Y 1 v8Y
9) (272)3; 10 [—] - 11) (0,171)%; 12 [ J .
) (27%) l'[ 5 ] ) ( ) ) [ 19
20.11. 3ualiniTh 3HAYCHHA BHPA3YV:
—b B -4 T
1 1 1 1
9 . o-8. -3 . 9. =0 ol il IS 1, 2%
pes oren o (1 o
1. 105. 12 . g-13, = 2 T 2 ”
o) 10° : 10°; B) 8 =: 8 " i R E}? :E ;
; g = 0312
9) (3 1)4: 10 [—] - 11) (0,23)°1: 12 [—) :
)(377) }[ - ] ) ( ) }[ 13
20.12, Tlopaiire y BUrAAAL CTENEHA 3 OCHOBOK @ BUpAs:
1)a’ : a® - g 12 2) [uﬁi EIIE 3) (@ ®)® : a;
4) a? - (a7 9)" - a% 5)a?-a’:a°: a; 6) (a®)* - (a™)".
20013, IlopaiiTe v BMIrIAAlL cTenedHsa 3 ocHoeow b Bupaa:
1) b3 : b7 - b2; 2) (b2)4 - b1, 3) (b3)2: b3
4] b'? : {b—ﬂ]E . bl.'ll; 5} hﬂ b d . bE b 'E'] {b—-:l}—l : {hE]—ﬂ
20.14. CnpocTiTh BHpas:
1) 4a-8b7 . 5al%3: 2) 10m="nt . 0,4m%n—:
3) - :J:"“_r,."‘fi (—9x2y); 4) [—%b“ﬁm'ﬂ‘][—léb‘*m‘ﬂ J
20.15. CopocTiTe BHpaa:
1) 10m3*n-2 . 2m—n%; 2) 0,02a36% - 100a®677;
3) _%_,_.—3 - 164y 4) [—1~}I~p‘3¢‘5 )[—-E ! = ]
20.16. llogajiTe v suraAaal noOVTKY CcTeNiHEb:
1) (xy)*%; 2) (ab™2) %, 3) (x %) 4) (m% )%

-3
5) (0,1a ?)Y;  6) [%m'apj ;D EEY B}[Eb" ‘3] ;

20.17. Iopaiire y Burnsani nobyTry CTeNniHb:
1) (p~*n) 2) (a%b%) %, 3) (0,2m ) 1;

. 2 a -1
4) [E ﬂ_Eb] . 9) (—4ab—2)3; 6) [E {.'_Eb_EJ ;

E 20.18. IlopaiiTe v BUIIAAL CTENEeHs BHpAa3:

1) 64m™%; 2) 0,01p7%; 3) 0,0025¢8pt%; 1) 5%.:*”.:‘2”.
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20.19. ObuucaiTe:
1078 . (10-2)4
1) ((5—2)9 . (5 8)2 -1, 9 ;
{3—2 }3 3 {3—1 ]5 (7—2 }—5 . [Td ],—3
3) - e 4) —— kil -
{gﬁ }—2 {TE}—d ; {T_l }—E
20,20, 3uaiigiTe 3HAYEHHS BHPA3Y:
1) (442 - (4-5)2); i
R, (2—4 ],E .{22 'rl 7
20.21. 3naiiniTh 3HAYEHHA BHpPAa3y:
1) 243 - 37°9; 2) 64 - (273)3; 3) 59-25°: 125:;
_4
1 35—3 .ﬁ—ﬁ g-3 . 9-10
4) 49-1 {—] . 5 . 6 :
) (| ) (-6)-13 ) 169
20.22. O6unncniTe:
1) 128 - 275 2) 81 - (37%)%; 3) 78-3433 : 49;
-6
1 1002 - 10-7 53 . 256
4) 36—= [*} . 5 - - 6) - .
) ) 1000~ ) 1255
6-5 . 2-13
20.23. 3uaiigits aHaueHHA BHUpasy Ta jAigHaeTecd, AKOI BHCOTH

2360 .47

ﬂ (v M) Oye danarmrTor v M. uinpo, ae 6yno nigHATO cTAT YKpalHH
poamipamu 12 M x 18 m 1 macow 23 Kr.

20.24. CnopocTiTs BHpaa:

1) 3,5a%b7 : (0,5a72b%); 2) E%x"”g" :[—lgxﬂy"“}
20.25. Cnpocrite BUpas:
8 ~3 =
”_lﬂa_ b " Elulﬂﬂ 'i";l::
b— 26a* 35x 6Ga*®
20.26. CopocriTes BHpaas:
1) 4,9m®n~4 : (0, Tmn-2); g) T~ -[— x J
3 . 3 L xﬁ Elf_l N
20.27. IlopaiiTe v BHTAAAL BHpAaay, 10 He MICTHThL CTeNeHA 3 BL'€eMHHM I10-
KAZHAKOM:
p8e12 e YT ey
J=sk (%) (&);
m— ¢ ¢
-2 -2 -3
Tx-2 a—>h [ 2 ]
. 49 x4y, . .
E}[Ey_l] X 4}[ 4 ] E—Ebﬂ :
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20.28.

E3

20.30,

20.31.

2[]..:'-}:1

O
[lopaiiTe v BUrAAAl BHpa3y, [0 He MICTHTE CTEINEHA 3 BiJl EMHHM I[0-
KAZHUKOM:
e = 2
0[5 ) %) (5)
b2y y? y3
502\ __ i m-2n3\" g \°
3][25_3] - 25ab%. 4}( - ] .[m_ﬂan _
20.29. Cnpocrite Bupaz (n — nine uncno):
251: ]_En ﬂdubﬂnuI
1) E2n-3" ) 92n-1 _gnel’ 3) a2np3+in’
CopocTriTh BHpas (m — 1nljle 4HCIO):
4gm 13"* Iﬁmyﬂm—ﬂ
1] TEH‘I—E: 2} Em.-.f -_ 32.!!1—1; 3} I&myd +dm °
Ckoporite api6:
n+2 _ En T 10
1) gy (n — mine gucno); 2) £ T A
12 x1 4+ x2

m3+5—-—m’
5m2 —m® + m~1’
Croporite apibd:
18 o

1) Tl = dp (n — mine 4|ECaIOD): 2) o

3)

b= + 3 - b®
D 367 5+ b2

20.33. [lopeniTs, mo anA OVIb-AKHX ILIHX 3HAYEHL m 1 n BHpa3 HabyBae

OJHOr0O H TOI'O CAMOI'O 3HAYEHHA:

om . gqn-1 _ 9m-1  Qn 7Z2m | 4n

1} Em _3" ¥ 2} 49!‘“"] .22"'_1 _49!1‘1—1 .22"|1-

Brpabu gns nobmopenns

20.34. Bigomo, mo 3 kr oripkis i 2 kr pomigopie pazoM KoOmMTYBaIH

136 rpu. Ilicaa Toro AK oripky nogemesmianu Ha 20 %, a nomigopu
nogopoxuann ga 10 %, 3a 2 Kr oripkis 1 3 Kr noMifiopis 3anjJaTHIH
144 rpa. 3npaiigiTs noyaTKkoBY [iHY Kinmorpama oripkie i kinmorpama
noMigopiB.

20.35. loeeniTs, 10 piaHUIA KBAJAPATIE JABOX NOCAIJOBHMX HENADHHX HAa-

TYPANLHHUX YHCEe] AiTHThCH HA B.

H Tigzomyumecs 4o Subuexns Hobozo mamepiany

20.36.

168
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D .
Kummeba mamemamuka

20.37. ¥ marasuHi cNOPTHBHOTO OLATY NPOXOAHTE AKIIA: 32 YMOBH KYIIB-

a1 Tosapy Ha cymy noHaj 2000 rpr HajaeThcA 3HMIKKA B poaMipi
10 % =Ha HacTynHy noryvnrky. lO0na xoue npuabaTH BeJOKYVPTEY
papricTio 4000 rpH, Benouepesnkn BapricTio 1200 rpr 1 cBeTp Bap-

TicTio 800 rpa. Ak BoHA Mae 3QIHCHHUTH NMOKVIOKY, 00 3a0JaTHTH
HaliMenme! CKINBKHM ¥V TAKOMY pasl BOHA 3AIlJIATHTL 1 CKIJBKH 3a-
OIAANTh!

O Uikabi 3agaui — nomipkyi ogHave

20.38. (Oaimniada Hvw-Hoprxa, 1977 p) Poap’sxite piBasaEsa 2 + 1 = y?
B HATYPAJBHHX YHcIaax?,

§ 21. CranpapTHMiA BUrnag uKMcna

1. lNoHaTTA Npo cTaHA4apTHUA BUrNag Yvcna

¥ ¢izmnml, ximil, TexHINl, ACTPOHOMII YACTO MAalOTH COPaBY 1 3 AViKe Be-
JHENMH, 1 3 AVKe MAJHUMH 3HAYeHHAMH BennduuH. Hanpuknan, maca dem-
ni gopiedoe o 976 000 000 000 000 000 000 000 gr, a glaMeETP MOJIEKYVJIH
gona — 0,00000000025 M.

Ynrarm Ta 3anmcyBaTH TaKl YHCAA V BHIJIALL JecATHKOBHX Jpo-
DIB He3apy4YHO, AK 1 BMKOPMCTOBVBATH TAKHH 3anHc mij 4dac obuHCleHb.
Tomy Takl umMcaa AOULIBHO 3anMCyYBATH Vv BHraagl a - 107, ne n — uine
yucno, 1 < a < 10. Hanpuxnapg,

5 976 000 000 000 000 000 000 000 kr = 5,976 - 10°* kr;

0,00000000025 m = 2,5 - 10719 M.

Kaxyrs, mo uncaa 5 976 000 000 000 000 000 000 000 1 0,00000000025
3alUCAHO ¥ emandapmuiomy suzaroi.

Cmandapmuum suzaadom ywucia HAHBAKTL HOIO 3alNC Y BHIIAAMI
mobyrey a * 10%, ne 1 < a < 10, n — nine umneno.

Axno uHcno samHCAHO V CTAHJAPTHOMY BHIIANI, TO NOKAZHHK CTeIe-
HA N HA3HBAIOTEL nopadxom wucaa. Hanpuknan, nopAgok 9Hciaa, AKHM 3a-
NHCAHO Macy demii B KinorpaMmax, nopisHOe 24, 8 NOpANOK 4YHCIA, AKHM
3AMHCAHO JlaMeTp MOJeKVIH BOIHIO B MeTpax, nopisHioe —10.

Y craEjapTHOMY BHIJANlI MOMHA 3ANTHCATH OVIb-AKe NOJATHE THCIO.
I[lopamox uHcna Jae VABJIEHHA PO e YHCIO.

Hanpuknan, AKIoO DOpAJAOK YHCIA X JopiBHIOE 4, TO Ie Oo3HAYAE, MO
1-104=< x < 10 - 104, robro 10 000 = x < 100 000. Axmo nopagok YHciaa
y aopiBHIOE -2, To 1 - 107 < iy < 10 - 1074, T0b10 0,01 < y < 0,1.

Benuknil gjogaTHHH DOpAAOK 4YHCIA MOKAasye, IO YHCJIO AViKE BelHEKE.
Bennknil 3a MmoayiaeM Bl eMHHH NOPANOK YHCJA MIOKA3YVE, IO YHCIO AVEKE

2 Poags'sizaTi B HATVPAJIBHHX YHCJAX 03HAYAE 3HAHTH TI po3B 'A3KH, 110 € Ha-
TYPANTBHHAMH YHCJIAMH.
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O

mane. Orxe, AKIO KaXVTh, WO odHe YUcA0 Ha nopadox OGiabuie 3a iHute,
TO He oa3Hadae, o BoHo B 10 pazie Olnkmie 3a 1HIIEe; BIANDOBIAHO, AKIIO HA
nea nopaakn — y 100 pazie Dinbme 1 1. 1.

IHETGEGERE [logati ymcno 272 000 v cTtaEaapTHOMY BHIJIAAL.

* Poae'asannA. ¥ DhOMY YHCIL DOCTABHAMO KOMY Tak, mob y miniid ua-
- ¢THHiI Ovna onHa nmdpa, BigMinHa Big Hvnda. ¥ peavibTATI MATHMEMO

2,72. Komow BinokpeMHJIH 5 HH(QP NpaBopyvd, YHM 3MEHIIHJIH Oe YHCJIO
v 10° pasis. Orxe, 272 000 = 2,72 - 10°.

Bidnosids: 2,72 - 10°.

Iogaru uncao 0,00013 y craggaprHOMY BHTIALL,

* Pozg'azanna. ¥ nsOMy YHCIl NepeHeCeMO KOMY Ha 4 3HaAKH IpasBopyd,

matTumemo 1,3. Boarogac uncno 36insmman 8 104 pasie (na 4 nopagkn).
Ormxe, 0,00013 =1,3 - 1074,

Bidnosids: 1,3 - 1074,

2. [ii Hag yucnamu, 3anucaHuMm
y CTaHOapTHOMY BUrnagi

m Buronrarn .IIHD 1 moaaTH pesyJabTaT ¥V CTAHRJaPTHOMY H-HI‘JI:FLII;].

' 1) (5,7 - 10°) - (3,6 - 10°2);
- 2)(2,1-107) : (4,2 - 10-9).

- Poae’azanna. 1) (5,7 - 108) - (3,6 - 1072 = (5,7 - 3,6) - (10% - 107?) =

= 20,52 - 10° = 2,052 - 10* - 105 = 2,052 - 107;

2,1-107 2,1 107
2,1-107) : (4,2-10°%) = = - - 0,5-1010 =
A% 5t )= 42.10° 4,2 107

=5-10"1-10'° = 5-10°,
Bidnoside: 1) 2,052 - 107; 2) 5 - 109,

QLT ELES 3aaiiTi pisaamo 4,7-107% - 3,2- 1072 ta sanucaTH pesyJib-

* TAT YV CTAHAAPTHOMY BHTIJISI.
. Poas’azanna. MaeMo aMeHIIyBaHe 1 BijJl EMHHK OJHOIO NOPAJAKY.

4,7 109 -3.2-107% = 10%4,7T - 3,2) = 1,5 - 1074,
Bidnosids: 1,5-109,

m 3nafitn cymy 2,3-10* + 3,7-10° ta zanMcaTH peayILTAT

* Y CTAHAADTHOMY BHTJIAL.
" Poag'aszanna. MaeMo IBa NONAHKH PisHHX NMOpAJIKIB.

2,310+ 3,7-10°=2,3-10*+ 8,7-104- 10 =10(2,8 + 3,7-10"1) =

=(2,8 + 0,37)-104 = 2,67 - 104.
Bidnosios: 2,67 - 104,

1'*_"'*1’ AKWA 3annc Ynucna HaznBaKTh KON CTAHAAPTHAM BUIMALOM 7

li
[ ]
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(2]

21.3.

21.4.

21.7.

-

Posb sxims 3agaui ma Buxonaime bnpabu

21.1. (¥Yeno.) Un zanucaHo 4HCI0 YV CTAHAADTHOMY BHIIANL:
1) 0,42; 2) 2,9 - 10% 3)3,7-107% 4) 0,05 - 10714;
5)19,2-10%; 6)1,92-1029 7)1,92 - 829 8) 1,001 - 107?

. fki i3 yHCces NOJAHO V CTAHJADPTHOMY BHIJIANL:

1) 3,0017 - 109 24,2 - 1075 3) 0,03; 4) 117;

5) 10,5 - 107; 6)1,115-1017: 1 2,7-10% 8)2,7+537

(Veno.) HazeiTes nopamok uuena, nofaHoro v CTAHJAPTHOMY BHIJAIL

1) 1,7 - 10°; 2) 2,001 - 10°17;  3) 4,5 - 10; 4) 3,7.

kUM € mopANoOK YHCIAA, DOAAHOTO V CTAHNAPTHOMY BHIJIAML:

1Y2.7- 107% 2) 3,8 - 1012, 3) 2,45 - 10Y; 4) 4,11 - 10717

21.5. 3anuITL ¥ CTAHJAPTHOMY BHIVIAAL 4HCIO0:

1) 200 000; 2) 5800; 3) 20 500; 4) 739;

o) 107,5; 6) 37,04; 7) 2700,9; 8) 300,8;

9) 0,37; 10) 0,0029; 11) 0,000007: 12) 0,010203.
6. IlopaiiTe v cTaHAAPTHOMY BHITIAAL YHCJIO:

1) 50 000; 2) 470 000; 3) 5 030 000; 4) 975;

D) 32,5; 6) 409,1; 7) 12900,5; 8) B7,08;

9) 0,43; 10) 0,00017; 11) 0,00004; 12) 0,90807.

PoarasaesTe Tabamumio, v AKIH NogaHO KiJLKICTE HACEJNeHHA B JeAKHX
MicTax YKpalHH Ha MOMEHT OCTAHHLOrO nepenncy Hacenenna. [lomaii-

Té i YHCIaA V CTAHJAPTHOMY BHTJIAIL.

HYucennHicrh JueeabHICTD |

Micro Obaacrs HACEJIEHHA, Micro Oénacrs HACEJIEHHHA,
ocid ocid
Apnua Onecuka 16 370 | Enepro- Janopiak- ob 242
| nap Ka
Bary- Yepririse- 2066 dnro- AlnTo- 284 236
pPHH CbHEa MHD MHPCBKA
Bina | Kuiscnka 200 131 | Ipmaga darap- 9515
llepxsa | naTchKa
Nuinpo | [uinpo- | 1 065 008 | Xapxis | Xapkie- | 1470 092
eTpos- ChKA
ChEA

21.8.

IlomaiiTe v cTaEgapTHOMY BHTAAMAL YHCJIO:

1) 27 - 105; 2) 427 - 107%;

3) 0,00027 - 107; 4) 0,0037 - 1074,
21.9. 3amunIiTe Vv CTAHZAPTHOMY BHIMIAAL YHCIO:

1) 58 - 10°%; 2) 237,2-107;

3)0,2 1074 4) 0,0017 - 10°.
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21.10.

21.14,

21.15.

21.16.

21.17.

21.18.

21.19.

21.20.

172

O

[lopafiTe v BUraanl aecaTrkoBoro aApody abo mnisoro uucaa aHAYEHHHA
BEJIHYHHHN:

1) repuropia Vkpaian cranosuts 6,037 - 10° km®;

2) niaMeTp MOJeKyJH BogH mopisHioe 2,8 + 1077 mmm;

3) nHacenenHa M. Kueea Ha 1 ciuna 2015 pory cranoenao npubiana-
uo 2,888 - 10° oci6;

4) Maca nTamkH Koaiopi mopieHloe 1,7 - 1073 kr.

. OxkpyraiTe 4HCIO0 A0 COTeHb 1 OTPMMAHMI peayiabTAT 3alUIITh

V CTAHAAPTHOMY BHrAsAi:

1) 137 152; 2) 12 311; 3) 2197,2; 4) 1000,135.

2. 3anuniiTe v BHrAAai gecATKoeoro Apoby abo ninoro umena:

1) 2,735 - 10% 2) 3,7 - 107%; 3) 3,17 - 10%; 4) 1,2 - 107>,

. BuxoHaiiTe MHOMeHHA Ta NoAaliTe Pe3avALTAT ¥V CTAHJADTHOMY BH-

rnsami:

1) (1,7 - 10%) - (3 - 1078); 2) (2,5-107%) - (6 - 1072),
BukonaliTe MHO)XeHHSA TA NojaliTe peaviIbTAT V CTAHJAPTHOMY BH-
TIAMI:

1) (1,2 - 107%) - (4 - 10°); 2) (1,6 107) - (8 - 10%).

BuxonaiTe nineHHA TA NOJaHTe Pe3ViAbLTAT V CTAHJAPTHOMY BHTJIAJII:
1) (4,2 - 107) : (2,1 - 103); 2) (1,4 - 105) : (2,8 - 10°2),
BuxonaiiTe lneHHA TA NOJAHATE Pe3VAbTAT YV CTAHJIAPTHOMY BHIJIAJIL:
1) (7,2 - 10%) : (2,4 - 102); 2) (1,7 - 10°3) : (8,5 - 1077),
[lopignaiTe unecna:
1)1,7-10° i 2,8 - 105;
[TopienaiiTe yncua:
1)2,8-102 i 3,7 - 1073; 2)1,42-10° i 1,5 10°.

BuxonaiTe aimo Ta nojanTe pesyJsTAT ¥V CTAHJAPTHOMY BHIIAMI:
1) 2,7-10%+ 3,2 - 10%; 2) 4,7 - 1071 — 3.2 - 10715,

BuronaiiTe 110 Ta nojadTe peavibLTAT YV CTAHAAPTHOMY BHIVIAIL:
1) 4,7 - 1078 + 5,1 - 10°8; 2)2,9-10"-1,8 - 107,

2)13-10%1i 1,29 - 104,

21.21. llopisaAiiTe uynCHA:
1)2,9-10% i 1,8 - 10%

[lopieaalTe ynCcaa:
LT 1 1.7-10%

2)1,12-1077 i 1,12 - 1078,

2)1,8-10% i 8,9 107",

. BEKoHalTe Ail Ta nmomaiTe pe3ayviabLTAT V CTAHJAAPTHOMY BHIJIAMNL:

1) 2,7-10* + 3,2 - 10% 2) 1,42 -1071 - 2,8 - 1072,

. BuxonaiiTe ail Ta momaiiTe peayviLTAT YV CTAHAADTHOMY BHITIAMI:

12,710+ 17104 2) 3,7-10% - 2,3 - 102,

. IInoma Asromomuol Pecnybraikm Kpmm popismioe 2,61 - 10 mwm?,

a mroma Yeprisenskol obaacri — 8,1 - 10% kM. Ckineskn BigeoTkis
ckaanae naoma Yeprirenkkol obnacti Big nmaomi AptoroMHOI Pec-
nyvoniku Kpum? (Bignosigk oKpyIIdiTE 00 HiAHX.)

O
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D.
21.26. Bigcrass Bl demai go Hanbam:xgol nicaa Corna zopl a-llerraepa

nopisaioe 4,1 - 10" km. 3a axwuil yac ceitno Big 3emai gocarHe 3opi
a-Ilenraspa? (IIsnakicTs ceitaa 3 - 10° xMm/c.)

21.27. Bupaazits:

1) 8,3 - 10®° T y rpamax; 2) 3,72 - 1072 r y ToHHAX;

3) 4,9 - 107® kM y caHTHMeTpaXx; 4) 4,97 - 107 em y meTpax.
21.28. llonaiire:

1) 3,87 - 10° em y Kinomerpax; 2) 4,92 - 102 km y merpax;

3) 3,7 - 1072 Kkr v uesTHepax; 4) 1,8 - 10? T y kinorpamax.

21.29. ¥V crasky muByTh DakTepii, Aki, nepefysanoui B NOMHBHOMY Cepelo-
BHIL, AINATHCA HABNIA KodHL 3 roauHH. CKinsKH OakTepiilt vTBO-
puThCH 3 oxHiel DakTepii uepes micans (30 amis)? Bignosigs sann-
niiTk HAOMHXKEHO YV CTAHJAPTHOMY BHraagi. Poas'smiTe aagauy, BH-
KOPHCTOBYIOUH KAJLKYJAATOP abo KoMII'woTep.

E 21.30. ITopsaox uuecna a popienie —18. Axum € nopagor umena:

1) 100a; 2) 0,00001a; 3)a- 107 4) 1;3?
21.31. Ilopanor uncna b nopieHioe 15. AKHM € NopAXOK YHCIIA:
1) 1000b; 2) 0,01b; 3)b - 109; 4) %?
O) Bnpabu gz nobmoperins
21.32.00umecniTs 3HAYEHHA BAPA3Y:
2x1 — G2 Byt — 8y!
1) Toed _ 46" AKIIO X = 0,5; 2) 45 + 4P axuo y = 10,

(x +a—1x + 2a — 3)

= () Mae aume
xr—=5

21.33.3a axux 3HaYeHb a PiBHAHHA

OJMH KOpPIHE?!
H Tligzomyimeca go bubuenns Hobozo mamepiay

x—-2
x+4

21.34. ©yuEKNio 3agaHo HOPMVION Y =

1) 3naialTe obnacTs BH3HAYEHHA (DYHKIIL.
2) llepeneciTs Ta0AHII0 B 30IIMT 1 3ANOBHITE 11, OOYMCAMBIIH Bifj-
NOBIAH] 3HAYEHHA (PYHEIIL:

-3 | -2 ]| -1 0| 2T | 2| 3| 4| 9|6
y
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o
21.35. [lobyayiiTe rpadik dyvHEHRIIL:
1)y=2x-1: 2) y = —5x: 3}y=—§x+ﬁ:
4) = =b; 2) y = 4; 6) y=0,3x + 2.

21.36. Yu nanemurs rpadixy dyveruii y = x2 — x Touxa:
1) A(1; 1); 2) B(-1; 2); 3) C(0; 0);  4) D(5; 30)?

s
| Kummeba mamemamuka

21.37. 1) ¥V popuni Cronapuyvkie nomkoauecs sogonpopinuuii kpan. Mloce-
KVHIH 3 HLOI'O BHIAJAE Kpaniada BoaH, a 3a 24 xB HaDirae noeHa
CKIAAHKA. 9 CKJAHOK BoAH — 1e 1 n. CKinesKH JITpiB BOAH BTpava-
€ThCH i3 nkoro Kpasa aa gody? 3a micans, v axomy 30 auis?

2) Ha crinerm mib BHcTaunao O BTpadYeHol 3a MicANBL BOAH ONHINH
JIOJAHHI, AKIOI0 3a Jo0V J0AHHA BHTpadae B cepenabomy 100 1 Bogu?

3) Illo Tpeba apobuTH, mO6 YHUKHYTH IUX BTpaT?

a Uikabi sagaui — nomipkyi ograve

21.38. (Kuiscoka Micvka onimniada, 1985 p.) 3nanjiTe yci Tpunugposl unce-
aa, axki y 12 paaie 6insmi 3a cymy esoix nudp.

§22. Pyukuiny - -'IE, i rpadik i BnacrusocTi

¥
1. MNMoHaTTa Npo o6epHeHy NPONOPUIRHICTD

m IIimoxin mae nmomonatH 16 kM. Axmo BlE ITHMe 31 MIBAAKI-
© CTIO U KM/T'0J, TO 3anemuicTsh yacy ! (y roa), sa skuii BiH NojoJae IO

b : ; 16 .
' BificTaHe, Bil MBHAKOCTLI pyXy MoMHa nmojatH dopmyiaow § = —. 3i
&

30LNBIIeHHAM 3HAYEHHA ! V KLIBKA paslB 3HAYEeHHA [ ¥V CTLIBKH CAMO
pasiB 3MeHIMHTLCH. ¥ TAKOMY pasi KamyTh, o 3MminHi ¢t 1 v obepHeno

nponopuyiini.

IInoma npaMoKyTHHEA AopisHioe 32 eM®, a ogHa 3 iioro cTo-
* pin a em. Toxi apyry cropony b (v em) mosxua sumalith 3a dopmynon

b= E TyT amigHi a 1 b Takox obepHeHO NpONOPILiNHI.

u

Y npurnagax 1 1 2 aminHil §, v, a 1 b HaDyBawOTE JNHIIEe JOJAATHHX 3HA-
gyeHb. Jlanl poarasgaTumMemMo (VHKILL, AK] 3ala0Th (QOPMYJ0K BHIJIALY

k o :
iy =—, ge k — uucao, k + 0, ge aminHl x 1 y MO¥KYyTeE HaDyBaTH i JOAATHHX,
" 9

1 Big eMHHUX 3HAaveHL. KoMHY 3 Takux (pyHKINIH HAZHMBAKOTE 00epHEHONO
nponopyiiHiCmo.
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] k o u
DyHKILI0 BUMISLY I = 2 ne x — HeazajexHa aminHa, B — neaxe Bija-

MiHHEe BiJl HyJH 4YHCJI0, HASHBAIOTE obepHeH0 nponopuilnicmio.

& k L] - =
ObnacTio BH3HAYeHHA (DYVHKIIL ¥ = — € Bcl 4uHcjaa, OKpIM HVIA, OCKLIb-
x
ke ;
KH OJIH X = 0 BHpPpaA3 — He Mac aMICTY.
i
. i k
2. Npadik dyHKUIT y = —
"
I

Ilobyayemo rpadik GyHEDIL y = — OKpeMo JJA BANAAKIB, AR k = 0
X
iakmo k < 0.

= |

QEZEEEED Tobyayearn rpadix pymkmii ¥ =
: 6

* Poszs'azanna. CknagemMo tabauio 3HAYEHbL (DVHKIOIL ¥ = — ANA KLIBKOX
X

' 3HAYEHL APryMeHTY:

o

-6

-4

-3

-2

-1

1

2

3

4

6

-2

6

3

|y | -1|-1,5 -3 | -6 2 |15 1

' IToamauuMo HA KOOPJAHHATHIH IJIOIIMHI TOYKH, KOODAHHATH AKHX OTpH-
ManH B Tabauni (man. 22.1).

- —

1
=k & s T @ =l
——————

1413 $ 4686 1%

. +—2
o +—3
+—l
L5
& +—6
1 7
Man. 22.1
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. A kbn Ha UiA naomMIMA]L DO3HAYHAH OLIBIIY KLIBKICTE TOYOK, KOOPAHHATH

: 6 s ..
AKNX 3aJJ0BONIBHAKTE opMyny ¥ = —, & NOTIM CHOJAVYHMAM 1X IJIaBHOIO
X

Jigiew, To orpuManu 0 rpadik yHKOI y = E I'pagik Qyaruii y = 8
X "
ao0paKeH0 HA MATWHRKY 22.2.

I'padik obGeprenol nponopuiifHOCTI Ha3HBaWTL zinepboaore. I'inepbona

6
CKIAAMAETBCA 3 ABOX 2ziaok. ¥ Bunaaxky (pyHKLWIl ¥ = — oaHa 3 rijnok Je-
X

HUTH V Nepuliif KoOpAHHATHIN YBEpTl, & Apyra — y TpPeTi. 3

OckinbkH gncao () He HANEXKHTH 00JacTl BH3HAYeHHA (GYHEIIL ¥ = —, TO
x

Ha rpadiky miel pyHKII] He Oyae ToudkH 3 abcumcomw x = 0, a oTke rinep-
Dosna He Dyie NMepeTHHATH BiCck OPAMHAT, 4 TAKOM HEMAE TOYKH 3 OpAMHA-

. 6 .
row y = 0, amxe pieaaaaa — = 0 ve mae Kopesnis,
X

Man. 22.2 Man. 22.3

IIlo GinbmmuM 3a MOJVJIEM € 3HAYEHHA X, TO MEHIIHM 3a MOJVJIEM € 3Ha-
YeHHA IJ, 1 HABNAKH, 1110 MEHIIHM 3a MOJVJIeM € 3HAYEHHA X, TO OlabInNM
3a MoavieM € 3HaueHHA y. lle osHauae, mo riagm rinepbonn HeoOMerxe-
HO HaAOJIMKAIOTHCA 0 oceH KoopamHAT. TAKHMH caMHil BHIJIAAJ Mae rpadik

ke
hyHELIL ¥ = — ana Ovas-akoro k > 0.
X
L] L E
IECGELES [lobyanyeaTH rpadgik GyEHKOIL Y = ——.
X

- Po3e’ A3aHHA. Mipryoun Tak camMo, AK YV NoOepefEbLOMY NMPHEJIAAL, Mody-

6
nyemo rpathik GyHKO ¥ = i Horo sobpaseno Ha manosEKy 22.3.

Ile rako:x rimepbosa, ofHA 3 ILNOK AKol JeXXHTH V APYVriil KOOpAHHAT-
HIH 4BepTi, 4 Apyra — y 4YeTBepTidH. Taxkmi caMHH BHIIAA Mae rpadlik

k
thyHENIL ¥ = — pnsa Ovas-axkoro k < 0.
X
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. 16 — Bx
[lobyaveaTn rpagik dpyHEOI ¥ = 2 _og"

* Poze'azannua. ObnacTio BuaHAYeHHA (PyHKII € Becl uncena, kpim 0 1 2,
- ToOTO Ti, ANA AKAX 3HAMEHHHUK x° — 2x He JOpPiBHIOE HYIH.

16-8x _82-%) __B8x-2) __8

x2 -2 x(x-2) xx-2) x

. CnpocTumo apib:

Tomy 3a ymMoeH, mo x # 01 x # 2, QpyHKIIA MAE BUIIAN Y = —E.

16 — Bx . 8
- € rinepbona = ——, 0 He
x2 —2x _ X i

MicTHTE TOUOK 3 abcuucamu 0 i 2, TobT0 32 «BHKOJIOTOW» TOUKOW (2; —4),
a Touok 3 abcuucow x = 0 y rinepbonn Hemae,

16 — Bx
Fpadix pyEruii y =

: Orxe, rpagirkoMm (pyHEND Y =

aobparkeHo Ha ManwHRY 22.4.

x2 — 2x

1 2
ol T 1T 1111k
Man. 22.4

3. BnactueocTi dyHKUIT ¥ = 2
X

. : k
YazaranbHUMO saacmusocmi ofepHeHol nponopyiliHocmi y = —.

A

1. ObnacTs BuaHaveHHA (QYHENI] CKIANAETHCA 3 YCIX YHCENd, KpiM
YHCaAa HYIb.

2. Obnacre aHavens pyuHruil cKaagaeTbesn 3 yeix umcen, Kpim umcaa
HY.Ib.

3. I'padir pyaruil — rimeptona, riIkH AK0I JeRaTh ¥ NepuoMy i Tpe-
THOMY KOOPAMHATHMX KyTax, akmo k > 0, ta B apyromy i yersep-

Tomy, axkmo k < 0.
4. TI'inkn rinepboan HeoOMexeHO HAONHEKATHCH 10 OceH KOOPIHHAT.
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4. NpadiyHnia MmeToq PoO3B'A3yYBaHHA PIBHAHD

IHETGENES [lobyayeaTH B OonHIN cHeTeMl KOoOpAHHAT rpagikn (VHKIIH
: 4

.y =—1y=2x— 3. 30aiiTH TOYKH IX NepeTHHY Ta, KOPHCTYIOYHCE NoHy-
: X

. IOBAHHMH TpadiKaMu, pO3B’'A3aTH DiBHAHHA = X — 3.

: X

. Poas'aszanna. 'padhikom pyEEDIL ¥ = ;

. € rinepbosa, riIKH AKOl JeXaTk y mnep-

- MIOMY 1 TPeThOMY KOODAHMHATHHX KV-
TAX, & rpagpikom QyHEOII §y = x — 3
€ NpAMAa, 0 NPOXOAHUTL Hepe3 TOYKH
(0; —3)1i(3; 0).
I'pacdirn aobpaxkeno Ha mamoHrRy 22.5.
Boun nepeTHHalOTLCA B Toukax (4; 1)
i (-1; -4), abcoucn aAaxmx 4 1 -1

i € po3dB’A3KAMH pPIBHAHHA & = x — 3.
X
. 1
Cnopasal, aKkmo x = 4, ToO BHpasH —
X
1 x — 3 HaDyBawOTL 0JHAKOBHX 3HAYEHb! Man. 22.5
i=£=l ix-3=4-3=1.
r 4
. 4 4 4
fAkmo x = -1, ananoriy”o: = = = =—4 i x-3=-1-3=-4.
Orxe, uncya 4 1 =1 - KopeHl pIBHAHHA ] = x - 3.
X

Bidnosioe: (4; 1); (—1; —4) — Touku neperuny; 4, —1 — Kopesi piBHaAHHEA.

JanponoHoBAHHN v npuraanl 6 meron po3p'A3VBAHHA pDiBHAHE HAZHBA-
0Th Zpadivnum memodom po3e A3YSaAHHA PIEHANRD.

Arxmo adbciyuca TOYKH nepeTHHY rpadikis gyvHKIIA — nine ducnao, Tpeba
BHEOHATH NepeBipKY, OCKLILKH B DArarLoXx BHOANKAX KOpeHl piBHAHHA
OHM MEeTOA0M MOMHA 3HAHTH JHIDe HaODIHKeHO.

(o Aky doyHKUilo HasuBaloTs obepsedoo nponopuiiticTio? © Wo e rpadikom obepuexol
E NponopuUiRHOCTi Ta AK BiH PO3TALLOBaHMWIA ¥ KOOPAWHATHIA nnowmHI? O Aki BnacTueocTi
mae obepHeHa nponopuUidHICTL?

g Posb axims 3agaui ma buxonaiime Snpabu
5 CHO. 1 3 @YHRKIIIH € 0ODEPHEHOHK IIPpONMoOpIIHHICTH.
22.1. (Veno.) Slki 3 dyuaxniit e obe ]

! x X 2
1) y = —; 2) y =—; 3y =——; )y = ——;
X 5 2 x
0 0,0002 0,0002
S)y=—; 6)y="T, Ny = : 3)y = 3 7
X X x
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22.2. BunmuniTe yvHKIIL, 1110 3a0a0ThE 00EpHERY NPOMOPILIHHICT:
X T 3 x
V=2 2)y=—; )Y =-—; &) =—
7 x X 3
2)y=-9; 6) y = -M: Ny = -E'—i:l; 8) y = 0,01x.
X x
22.3. V axuX KOOPIHHATHHX KYTaX JeXHTh rpadir pyHrmii:
15 ‘)
1)y =—; 2y =——1
x x

a9

: 20
22.4, ObumecniTs 3HaveHHsa ¢yHKOI y = —, AKNO 3HAYEHHS ApPry-
x

MeHTV JopisHIOE —2; d; =10; 1.
12

5. ObuHcniTE 3HAYEHHA (QVHENL y = —, AKINO 3HAYEHHA apryMeHTy Jo-
x

pieHIOE —3; 4; —6; 1.

. Obepreny nponopniiiHicTs 3aaaHo (GopMyIoKw Yy = m [lepereciTs
X
TADMHII0 B 30IIHT 1 3AN0OBHITE 11;
x | —a0 —-20 5 10
-4 1000 5 0,1
o 80 :
. Obepreny nponopuiiHicTs 3agano topmynow y = —. llepereciTs Tabd-
-
JUIKD B 30IIUT 1 3ANTOBHITE 11:
x | —-80 | —40 1 160
y -0 20 16 0,1
2 : " 8
Jlobyayure rpagik dyvEEDI Y = g CKAaBIIH Tabaunp 3HauYeHb

(pVvHKII] AnA 3HAYEHL aprymMeHTy —8; —4; —2; —-1; 1; 2; 4; 8.

I[loboyavitTe rpadir vVHEKIDI ¥ = E, CKJAABIIA TabDMHIKO 11 3HAYEHb
X

naa x=—-12: 6 —4: —3: -2+ —1: 1: 2: 3: 4: 6: 12.
128

22.10. He uronywoun nobyaoen rpadika dyHrLil y = —, a'acyiite, um
x

HaJle A HTb ﬁ[}HF TOYEKA.

1) A(4; 32): 2) B(—8; 16); 3) C(—2; —64); 4) D(0; —128).
22.11. Yn HanexHTEL rpadiky dyvEKNDIL Y = —% TOYKA:

1) A(—6; 27); 2) B(9; 18); 3) C(0; -162); 4) D(81; -2)?
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o
22.12. (¥Veno.) 'padikn axnx pyHKEIIN DpoxXogaTs depes Touky A(4; —3):
12 12 24
Dy=— Ay == gy == Hy=x-177
x x X

22.13. Ha 145 rpe npuabdann y Kr NyKepok 1o x rpH 3a Kijorpam. Sanm-
miThk (hopMyIoK 3aJiekHICTE Yy Big x. YUn € na sagemxHicTs oDepHe-

HOK NponopinidHicTo?

]E 22.14. ITobyaviiTe rpadik dyvEEOIL Y = E 3a rpacdikoM 3HANAITE:
x

1) aHauernHA (pyHKIII, AKINO 3HAYEHHA apryMeHTY NOpiBHIOE —2;

2.5 —1:
2) snaueHHA APryMeHTy, [Ad AKHX 3HaueHHA (QYHEKOI] AopiBHIOE
10; —4; Z;

3) aHaYeHHA APIVMEHTY, 1A AKHX (VHKNigE HaOvVBae Big eMHHX
dJHAYeHL, NONATHHUX 3HAYEHL.

B
b
i
1

. - B y %
5. llobyayiiTre rpagik pyHKENI Yy = ——. 3a rpadikoM 3HAHIITE:
x

1) anauenns pyHrLil, AKINO 3HAYSHHA ApryMedTy aopiedwoe —0,5; 2; —4;
2) sHAUYeHHA APryMeHTY, LJIA AKHX (DVHKINiA nopieHOE 4; —1; 2;

J) 3HAYEeHHA APryMeHTy, ANA AKHX (VHKIIA HAOVBae BlJ EMHHX
3HAYEHb; JOJAATHHX 3HAYEHb.

S
—
=z}

. 'pacdix oGeprenol nponopuiifinocTi mpoxoguTs Yepes Touky M(—4; 12).
dagaiTe nw GyHKUI©D hopMyI00.
. danumitTek ¢opMyay obepHeHOI NpPONOpPIiHHOCTI, AKINO 11 rpadik

[ 4%
b
1
=]

MpPoOXoaAuThL Yepes Touky P [1 & 1 %).

22.18. Oyeknin aagaHo GopmMyaow Y = E nna 1 < x < 4. 3anumite 0b-
-

JAacTh 3HAYEHB 1€l (pVHKILLL.
22.19. Poagp’axiTs rpadiuno piBHAHHSA:

1]E=2; E}EI=E; 3}—-£=3w1‘*
x x x
22.20. Poar’amxiTe rpathiuyHo piBHAHHSA:
1]E=3: 2}i=x; 3}4"I="E.
X X X
T : 1 8
E] 22.21. llo6yaviiTe rpadik dyeRII: 1)V = H; 2) ¥ = —H.
6

-—— AKINO X = —2,
x

22.22. IlobypyiiTe rpadik dyEEOii ¥ = 1—-1,5x, AKmo -2 < x < 2,

—E, AKIOo x = 2.
R
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4
—, HARINO X = —2,
Xz
22.23. Tlobyayitre rpadik dpynrnil ¥ = (x, axuo -2 < x < 2,
i, AKIO x = 2.
-

22.24. [lobyavitTe rpacdik dyHRIIL:
24 ~ 6x -18

1}y:[1+3}3—{r—3]ﬂ: 2”_3.:3—.1:2'
©) Bnpabu g1 nobmopenn
22.25. 3Hal1ITEL 3HAYeHHA BHpAaay:
-2
1) 374 2) (-19)7}; 3) [lé] ; 4) (-0,2)73.

22.26. CnpocTiTh BHpas:
-2 -1 -1
2 9 4mn—2] ;
R b B R —3&—2 - = Em_ﬂ'n 2{15'
”[3“ ] (mﬂ J ‘ 2][ ba
22.27. O6uncaites ((1 — (1 + 271 1) 1)+,

Xummeba mamemamuka

22.28. Kentor Ha moiapg Kuie— Xapkries ana gopocaoro rkomrve 520 rpm-
BeHb. BapTicTs KBHTKa JAJNIA OJUTHHH Bikom Big 6 mo 14 pokis craHo-

BUTL 20 % Bl BApTOCTI KBHTHKA AJA aopociaoro. I'pyna v craanml
20 mronapie BikoMm 13-14 poxkie 1 2 gopocauX BHPYVIIAE HA EKCKYP-
cito 3 Knepa no Xapkoea nolagoM (Tyam i Hazan). CKIIBKH KOIITY-
I0Th KBHTKH Ha BClO rpyvny?

@ Likabi 3agaui — nomipkyia ogHaue

22.29. Bupaa (x* — x — 1) nepersopunu ua Mmuorounes. 3uaiifite cymy Ko-
e(inienTis NLOr0 MHOMOWISHA.

AOMALHA CAMOCTIMHA POBOTA N2 s (§§ 19-22)

SasdaiHa 1-12 mawmes no womupu sapiaimu sidnosideit (A-T' ), ceped
AKUX auue odun € npasuasium. OGepims npasuasHuli sapianm sidnosidi.

i1| 1. MopaiiTe Bupas a~"a® y surasAji crenessa 3 OCHOBOIO d.

A a3 B. a?
B. a-1t T. alY
2. YrRamxiTe YHCI0, AKEe NOJAHO ¥V CTAHJNAPTHOMY BHIJIAMIL.
A. 121077 B.1,7-8W
B. 0,05 - 1019 .17 -108

O 181




TEMA S5

3.

2]

11.

12,

182

YramxiTs QyHKLIW, M0 € 00epHEHOW NPONOPILIHHICTIO.
x 2

A .y=— B.y=-— B.y=2x F =2
2 X
4. Obuncairs (-5)72.
1 1 1
A.15 B. — B. —— . —
25 125 125
Cnpocrite Bupas —4a—>b" - liﬂ‘ﬂb‘ﬂ.
A. —a3h B. —5a—%h° B. —5al!5p14 I. 5ah
YHamxITh cTAaHJAPTHHH BHrAAA uncna 217,38.
A. 21738102
B.2,1738 -10=
B. 2,1738 -10
Ir.2,1738 - 104

7. Hopgaiire uactry (3,5a°h?) : (0,5a3b*) y Burnagi supaay, axmii
He MICTHTL CTelneHH 3 Bil'eMHHM NOKAZHHKOM.
! B 2
P it B. Ta®h Wi i 28
b b b>

BuroraiiTe noaapanpHa 4.7 - 10° + 2,1 - 10* ta nozaiiTe Binnoeink
V CTAHJAPTHOMY BHTJIAMI.

A. 2,57-108 B. 2,57 - 101 B. 25,7 - 108 . 6,8 - 104
YramiTe opMmyany obepHeHol nponopuiiiHocTi, rpadik AKol Npoxo-
nuTh uepes Toury A(—6; 1,5).

A.y=-4x E.g,,rz—E
X
B.y= 8 I'.y = L.
X 2
10. O6uncairs (1 + (1 —2-1)-2)-3,
64 1
A — B. —
125 8
.t S
25 125
_ .
Croporits apib oo
A. JIpid € HECKOPOTHHM b. 1 B. x I. L1
X
Ilopapok uncna a gopieHoe —16. 3HaigiTh nopanok yucaa 0,0001a.
A -12 B. -20 B. -4 I'. -16

O
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Y saedanni 13 nompiGno ecmanosumu sidnosidnicms Mix iHgopma-
yiew, no3naveHow yugpamu ma oyxsamu. Odua eidnosidsy zaiiea.

=)

1)

2.

o,

13. ¥cravoBiTeE BiInoBimHicT: Mix BHpasoMm (1-3) Ta iloro aHa4YeH-
aaMm (A-T).

Bupas SHAYeHHA supasy
1y 1
1
2‘3 .43 B —
2. E 9
3 h-t.211 B. 2
T 253 .46 r 4

3ABAAHHA AANA MEPEBIPKUKX 3HAHb AO § 19-22

1. [logafiTe v BHTIAM] CTENEHA 3 OCHOBOKO

1) a2a3; 2) a e d)a*:a"; 4) (a2)3.
Yu sanncaHo y CTAHJAPTHOMY BHIIAML YHMCIO:
1) 0,37 - 10°; 2) 2,4 - 10712 3)1,5-10%  4) 3,5 8197
Axi a pysEOiA 3aga0TE oDepHeHY NPONOPUIHHICTD:

X 5 6 6
y== 2) Yy =—; === )y =——71

D X X X
4. ObuncaiTh:

-2
1
1) 279; 2) (-5)71; 3) [1 E] - 4) (2,7 - 10%) - {3 - 1075).
CnopocTiTh BHpaa:
1 2 g
1Y —Ta=3h? . 1= uﬁbua; 9 (__ 3 J[__, -5 -1}
)—ia 78 ) 3 XY oF ¥

[TogaiiTe uneno y cTaHJAPTHOMY BHIJIAAL:
1) 27 000; 2) 0,002; 3) 371,5; 4) 0,01009.

7. IleperBOpiTE HA BHpAa3, 10 He MICTHTL CTeneHA 3 BiJl eMHHM I0-
KAZHHKOM:

21 |7
1) (4,2a"679) : (0,Ta=3b75); 2) (E—T) - 4x8y18,
Y
. 12 : :
[Tobyayitre rpadik pyHRUil Yy = e 3a rpadikom sHaAHAITE:

1) sapavenHa (pyHKIII, akmo x = 4; —2;

2) 3HAYeHHA APIVMeHTY, IIA AKHX QVHKIOIA nopiBHIoE —6; 1;

3) 3HAYeHHA ApPryMeHTV, A4 AKHX GVHKNIA HaOvBae Big' eMHHUX 3HA-
YeHb; JOJATHHX 3HAYECHB.
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48 x3 4 x2
s : 2)
5n+2 =4 511

E 9. Cxoporits apib: 1) e

Jodamrxost aasdanmnn

{4 10. O6uncaire ((1 + (1 — 271)1)1)3,

E, AKINo x = —2,
X
11. Ilobyavitre rpadik hyvERLI y = <—4, Aagmo —2 < x < 3,
—E, AKINO X = 3.
-
BITPABU AAA MNOBTOPEHHA TEMU 5
o % 19
1. 3aminiTh ApoboM cTeniHb 13 MLIHM Bl €EMHHM MOKA3HHKOM:
1) 873 it [ v 3) (3m) ; 4) (a + 2).
2. Bawminire apib crenenem iz ninum Big'eMHUM NOKAZHUKOM:
1 1 1 1
1) —; 2) —; 3 : 4 .
) 82 ) ¢ ) (ab)? ] (1-m)?
@ 3. ObuncaiTs:
—2
1) 975 2) 471 3) (-5 4) [%J :
1 =
5) 0,173, 6) [EE] ‘ 7) 0.25™; 8) (—2,5)73.
4. OO04HcHiTHL 3HAYEHHA BHpPAa3y:
1) 100x 2, axmo x = 1; 10; 100;
2)a3b, aumpo a=4, b=8,
5. SHalalTh 3HAYEHHSA BHpaziB a” 1 —a”, AKmo:
a=-1,n=28; 2)a=5,n=-2.
El 6. He BukoEyIOuUN 00UYHCIeHL, NOpiBHATE:
1) 7% i (7)% 2) (-1,2)" i (-5)™ 3) (-13)* i (-13)%

4) (-12)® i 12°%; 5)-1472 1 (-14)%; 6) (-9)°% i -9,
7. O0OumchaiTs:

1) —0,2572 : (-4%); 2) 0,02 - (-0,5) 3

3)0,472. [—g]—l; 4) (-1,8)? — 41 - 0,052,
8. llopaiTe Bupas y Burnagl apody:

D (1 + a1 + a)y2: 2) (I:Ei = ;1 ]{y - | I
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-
ﬂ.ﬁ“*[l EJ
3

5
&) ot
(0,36) [29]

El 9. Obuncairs

-1 -1
10. Poap'samirs piBHAHHSA [I = 1] + [I — 1] = 3.

X 2x
_ 1 1 a=® + b
11. Copocerits BHpasz b g8 || g16 _ p-16 |
o § 20
El 12. ITopaiiTe v BHrnaai creness 3 oCHOBOK a:
1) a’a; 2) a®a"a % a:as
4) a3 : a4; 5) (a2)5; 6) (a=3)5,
EI 13. O0unCcHiTE:
1) 475+ 45, 2) 27 . 24 HET?*: T
1Y
4) 57 + §1%: 5) ((0,3)1)%; 6) [[EJ ] =
14. CopocTiTh BHpAaas:
1) 12a=2b - lﬂb"’ﬂ -Eﬂ"‘ab‘?- 2) [—lrﬂ] + (—6x3) - lx“'—".
3 1 ' 12 7
15. llogaiiTe BUpAa3 x 12 ge x 20, V BHIJIAJ CTEleHA 3 OCHOBOIO!
1) x2; 2) x3,
e 9 o7 14 . , ~Bg~B
EI 16. SnaitiTe 3HAYEHHA BUpA3y EI y -E.r y< - (-10x2y "), axumpo
x=-1,19, yp=-0,1.
17. CnpocriTh BHpaas:
1 2¢ 3\®
1) (-3p~3ca2)2(0,1 pc2a); 2) [wa"*b*) [—m] ;
4 4b
18. Moeenitrs Toromuicrs (a2 —al+1):(a? +a)= A S
a +

i-lH 19. IlogaiiTe Bupas x* + 5 + x° v BHMAAL JoOYVTKY ABOX MHOKHHKIB,
OOUH 3 AKHX JOpPIBHIOE:

1) x; 2) x1; 3) x4,

20. Hosenith, mo ana OVab-AKOro miJioro sHadeHHA £k cOpaBAXVeEThCcHA pPIB-
HICTH:
1) 3- 7%+ 4 - Tk = T, 2) 5 - 4k — 4k = gk,
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o § 21

21. fIxi iz umcen sanucaHo y crangaprHomMy BHraani? Ina umcen, sa-
NHCAHUX Y CTAHJAAPTHOMY BHIJIAJl, HA3BITh NOPAJOK YHCJIIA:

1) 3,7 - 108; 2) 0,29 - 1011; 3) 2,94; 4) 10,94:
5)1,135-107; 6)0,311; 7) 1,02 - 10'3; 8) 1,02 - 1519,
EI 22, [lopaliTe y cTAHZAPTHOMY BHIVIAJI YHCIO:
1) 130 000; 2) 783,5;
3) 0,0012; 4) 0,001002003.
23. BurkoraiiTe alo Haj YHCcIAMH, NOJAHMMH YV CTAHJAPTHOMY BHIVIAJIL:
1) (2,7 - 10%)(5 - 107%); 2) (9,6 - 107°8) : (3,2 - 10712);
3)2,7-104 + 3,1 - 104; 4) 3,42 - 1077 - 2,11 - 1075,

E 24, ITnoma Gaceiiny piukn [Irinpo erasosuTts 5,04 - 10° kM, a nnoma
Daceitny piuxkH Ilisgennawii byr — 12,6 % Bila nnomi baceitny [lHinpa.
Suaiigits naomy daceitny I[isgennoro Byry Ta nogaiite i v crangapr-
HOMY BHrnaal a - 10", oKpyIIHBINKY YHCIO @ N0 COTHX.

m 25. Bupaasirte uac y cueremi CI ta sanumirs peayabTar y cTAHAADTHO-
MY BHIIAML:

1) 1 ropuna; 2) 1 noba: 3) 1 micans (30 aHiB);
4) 1 pir (365 gHiB); 2) 1 cTopivyus.
Tlo § 22

i1| 26. Hri 3 dyEKIIA 3aga0ThE oDepHEHY NpPONOPLIAHICTE! ¥ AKHX KoOp-
AHMHATHHX KYyTax JeaThk 1X rpadirun:

x? 4 x 4
1)y =— 2)Y=—7; 3) Y =—; 4 Yy =—
)y = = )y = ¥ ==
4 X
NY=-3 )Y === 7y = 4x; 8) y = —4x?

@ 27. ObepHeny nponopiiiiHicTs 3a1aH0 (OPMYJIOID I = —E. He bvayio-
X
yH 11 rpadika, 3HAHIITH 3HAYCHHA:
1) dyveEKIil, AKINO 3HAYEHHA APrYMeHTY JopiBHIOE —8; 2; —O;
2) apryMeHTy, A48 sKoro aHaveHHs QyvHKUI gopiexwe 4; —0,5; 2,5.
28. IlobyayiiTe rpadir hyHKIIL:
10 2

Dy =— 2 y=—ne-2s x4, x+0.
x X

E 29, Touxa A(—3; 4) vanexurs rpadgiky obeprenol nponopuilfinocri. Yn
HAJNEKHTE IEOMY rpadiky TOYKA:
1) B(1; 12); 2) C(2; —-6)?

30. IlpaMoxkyTHHH Dapajeneninell, CTOPOHH OCHOBH AKOr0 JOpPIBHIOIOTH
x cMm i y em, mae sucory 10 em Ta ob'em 120 em®. Bupaszites dopMmynowo
3ajlexHIicTs ¥ Big x. Un € ua sanemHicTh oDepHeHOKW NPOIOPIiHHI-
ctio? Hxoio € obnacTes BHzHaYeHHA GvHENILI? [lobyayiiTe 11 rpadik.
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CmeniHb i3 WinumM NOKAIHUKOM

31. Ha manwaky 1 zo0paxeHo zanexHICT: 4Yacy Ha NOJ0JAHHA BlJACTAaHI
Mix nyHKETamMu A 1 B Bla menakocTti. 3a rpagikom 3'Acyire:

1) ckinsKkH moTpiOHO d"acy, oD MomoJaTH BificTaHL Bix A mo B, akmo
mBHAKicTE pyxy Oyvae 10 kM /ron; 20 km/rom;

2) 3 Aakow mMeHAKicTIO TpebDa pyxarucsa, mobd aleratuca 3 A no B aa
2 ron; 8 ron:

3) Ao € BigcTaHb B A no B.

S o= O Q0
e e —

0] 2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 ¥» KM/roa
Man. 1

4
i*‘H 32. He dynvioun rpadika GvHEOIL ¥ = —, 3HAHAITE Ti Horo TOYKH, KO-
x

OPAMHATH AKHAX Ml cobow piBHI.

9

33. He dyayviouu rpadika yHEII ¥ = ——, 3HAHAITE T1 HOro TOYKH, KOOp-
x

AHHATH AKHX € NPDOTHJACHHHAMH YHCIAMH.

34. IlobGyayiiTe rpadik GpyHKOII:
uyﬂﬂﬂx—lﬂxgi 4+ x 3

: oy = " :
323 — 52 R e
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TEMA 5

ToncbHe 6 memi 5

CTENMIHbL I3 UMM NOKASHWUKOM
a®=1, a=0.

Dk
e 0, n — HaTYpANLHE YHCJIO,
a
—H n
a b
(i] = [E] ,a#0, b#0, n — HATYpANEHE YHUCNO,

BNACTUBOCTI CTENEHA 13 WNUM NOKASHHUKOM
Ilna oyas-axoro a # 0, b = 0 1 Oyap-AKHUX winux m 1 n:

a™.-g%=g™™m (ab)" = a™b"
am™ :at* =a™ ™" ﬂ_"-nn
(a™)* = g™" [E] Y

CTAHOAPTHUW BUrNALQ YMCNA

Cmandapmuum suzasdom 4ucia HaA3WBAKTL HOrO 3alMC Yy BHIIAMI
nooyvrey a* 10", e 1 = a < 101 n — gine YHCHO.

PYHKUIA y = ;E
X

3 k
DYHKNIO BEMIALY ¥ = -;, Je x — Heaa-

nexHa aminHa, B # 0, BasuBawTeE obepie-
HON RPOROPYLILHICTIO.

: k
BNACTMBOCTI ®YHKUII ¥y = —
X

1. ObnacTs BH3HAYEHHA (PYHKII CKIAJAETHCA 3 VCIX YHCeN, KpiM unc-
Ja HYJb.

2. ObnacTs aHAYeHL (PYHKIIL cKIafaeTHCA 3 VCiX 4Hces, KpiM 9HCaa
HVAL.

3. I'padik dyHKII] — rinepbona, riIKM AKO1 JIeXKAaThE V NepuoMy i Tpe-
TEOMY KOOPAMHATHMX KyTax, AKmpo k > 0, Ta y aApyromy i ueTeep-
ToMYy, AKIO k < 0.

4. I'inagn rimepboan HeoOMe:keHO HADJIMIKAITHCA JI0 OCEH KOOPJAWHAT.
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TEMA &
NOAIBHICTb TPUKYTHUKIB

Y LI TEMI BW:

O plasacTecs Npo nogibHi TPUKYTHKUKK Ta IXHI BNacTUBOCTI; Npo cepeaHi
NponopuiiHi BiARI3KK Yy NPAMOKYTHOMY TPUKYTHUKY Ta iX BNacTUBOCTI
Npo BNacTUBICTL BICEKTPUCH TPUKYTHUEA;

O vasuntecs obrpyHToBYBaTH NOAIGHICTE TPMKYTHUKIE, BMKOPUCTOBYBAaTK
yaaransHeHy Teopemy ®@anéca Ta nogibHiCTL TPUKYTHUKIE ANA pO3BA3Y-
BaHHA 33089,

§ 23. ¥YzaranoHena Teopema Qanéca

1. BigHoweHHa Ta NponopuiAHicTe Bigpi3Kie

'Jl‘:@i Bignowennam sidpiskis AB 1 CD HasznBaoThL BIIHOIIEHHA 1XHIX JOB-
‘ JKHH, ToDTO E

Kamxyre, mo Bigpiakn AB i1 CD nponopuiuni sidpiskam A B, 1 C,D,,

ARB CD
AKINO — = —,
A B, CD,
Hanpuxnan, axmo AB = 6 em, CD = 8 cm, A B, = 3 em, C\ D, = 4 cm,
TO i S cnpasai LS 2
AB, ~CD,’ 374

IlopaTTa NponopUiifHOCT]I MOMHA MOIMHPHTH H HA OlABIIY KIABKICTE
Biapiakie. Hanpuxaan, Tpu eBigpiaku AB, CD 1 MN nponopniiiHi TpeoM
Binpiskam A,B,, C,D, i M,N,, akmo

AB _ €D _ MN
AB, CD, MN,

2. YsaranbHeHa Teopema Qanéca
Ta HacnigKkM 3 Hel

Yaaransaena Teopema Paneca (TeopeMa NP0 NPONOPIIIAHI Blj-
pizkn). llapaneasni npawmi, IE NEePeTHHAKTH CTOPOHH KYTA,
BIITMHAIOTH HA HOIO CTOPOHAX NMponopuiiHi BiAPisKH.
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TEMA 6

o
Hosederna. Hexah napanenssl npami BC 1 B,C, nepeTHHaWOTL CTOPOHMN

AB N AC
J:'!E1 {?{31 ‘

1) PoarnaneMo BHIAJ0K, KOJH JoBXUHH Biagpiskis AC i1 CC, € panioHalb-
HAMH amceaaMi (miaumue adbo apobosmmu). Toxl icHye BIAPISOK 3ABA0OBMEKH

h, AxHil MOMHa BIAKJIACTH Iine uHciao pazie 1 Ha Biapiaky AC, 1 Ha Bij-
piagy CC,. Hexait AC =a, CC, = b, a 1 b — panionanLHl 4HCIA. JanumeMo

kyra A (man. 23.1). losenemo, 110

IX v Buraagl apoby 3 ogHaxkoBHMM a3HamMeHHHEKoM: AC = E, CC, = i. Tomy
fn n
1

= =, Maemo: AC = ph, CC, = gh.
2) Posib’emo Bigpisoxk AC Ha p piBHHX 4YacTHH 3aBA0BHKH fi, a Bigpisok
CC, — Ba g piBEHHEX YacTHH 3aBnoB:xKH /. [IpoBesemo wepes TOYKH po3bHT-
TA nNpaAmi, napaireasHi npamiii BC (man. 23.1). 3a
Teopemoio Panéca, poun poaiboTe Bigpizoxk AB, Ha By
(p + g) plBHHX BIOpI3KIB 3aBAOBMKH /1;, IPHYIOMY
AB craajaTHMeThCH 3 p TakHX Binpiskis, a BB, -
3 g Takux eBinpiakie. Maemo: AB = ph,, BB, = gh,.
- : AB . AC
3) dHaligeMo BigHOmMEeHHEA ——— 1 ——. MaTnmemo:

BB, CC,
AB _phy p ; AC _ph _p
BB, qhy ¢ CC qh g
AB AC
BB, €
Bpaxoeyoun, uio v nponopull cepefiHl 4ieHH MOXHA NOMIHATH MICILA-
MK, 3 JOBEJeHO] PIBHOCTI NPHXOAMMO 0 TAKOIO.

OTixe,

AB BB,
Hacxai 1. = .
H acxigox 1.~ = c,

ARB E'
Hosedennsa. OcrRLIBKH E — ;—Eﬁ, ™0 BTB;- — %}L Honamo gao obox gacTHH
T . . BB, CC AB+ BB, AC+CC
+ 1+ =1+ —L, Tob6TO = L
i€l piBHOCTI MO OJHHMIL + A0 TO pY;
Bpaxosyioun, mo AB + BB, =AB,, AC + CC, = AC,, MaTHMEMO: EL = %(é'-
) AB AC
3BigKE —— =

. =
AB ~ AC,
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ModiGHICMb MpUKYMHuUKIa

3. MNobynoea yeTeepTOro NPONOPLUIAHOro Bigpiska

Poarnamemo, aK modOyAVBATH OMHH 13 YOTHDPLOX BiApiakis, IO VTBOPIO-
I0ThH NPONOPIiD, AKNIO BiJOMO TDH 3 HHX.

w Jano Bigpiakn a, b, ¢. IlobyayeaTH BIAPIZORK X = E
S (]

. Posze'azanna. OcKineKkHE x = E, TO E . 1 B E.

. a a ¢ & x

- Jlna mobyaoBH BiApi3Ka ¥ MOMHA BHKODPHCTOBYBATH H

- yaarajbHeHY Teopemy Paneca, i oJMH 3 Ii HaCHIAKIB. C

- Burkopucraemo, Hanpurnaa, Hacaigox 1. ¢

- 1) Bvayemo HepoaropHyYyTHH KyT 3 BepmnHo O
(man. 23.2). Bigknangaemo Ha offHIH 3 HOTO CTOPIH BiA- 4
pizoxk OB = b, a Ha apyriin — Biapiaen OA = a 1 AC = c. : :
2) lposeaemo npamy AB. Yepes Toury C napanensao ¢ & B ¥ D
AB npoepepemo npaMy, AKa nepetrHe cropory OB rkyra Maxn. 23.2
8 tounii D, Tomy CD || AB.

3) 3a macaiagxkom 1 3 yzaranbHeHol TeopemH Panéca, MaeMo: %=-;-ﬁ.
apinen BD = E Otxe, BD = x.
[

I[TobypnopaHnMil BiApi3aoK X HAZHBAKTE YemMecpmMuM nponopuiitnum eidpis-
kig a, b 1 ¢, OCKLIBKH CHOPABIMKYETHCA PIBHICTE @ : b=¢  Xx.

. ey BigHoweHHs A nponopuil 8 reoMmeTpil BUKOPUCTOBYBANUCH
A e Pariue. .. 3 pasHix-pased. lNpo ue ceig4Yarte QABHLOETVMNETCHKI Xpamu,

H petani rpobHuuyl Meneca 8 Haxkagi, nipamigw B TMiai (Il cT. go
H. €.), NepCbKi NanauW, AaBHbLOIHAIRCHK MNaM ATKK TOLWO.

I'pobannsa Meneca IMipamian B Tizi

Y ceomin kHu3l «Havan» Esknin sMknas apugmemuyHy Teopilo BYEHHA NPo BigHO-
WEHHA, AKY 3acToCyBaB TiNbKW A0 CNIBPO3MIPHUX BEMNWYMH | LWINWX Yyucen. Teopia BUHK-
Kna Ha ocHoBi iR 3 apobaMu Ta 3acTocoByBanacs Ans OocnikeHHA BNacTUBOCTER Li-
NUX YKcen.

Y martid kHumai EBKNig BUKNAaB 3aransHy Teopilo BigHOWeEHL | NPpONOPLIA, AKY npubnua-
Ho 3a 100 pokie go EBkniga po3pobue faBHbOorpeULEMA MaremMaTk, MexaHik | acTpoHoM
Esnokc (408 p. po H. e. — 355 p. Ao H. e.). L|8 Teopis € 0CHOBOK BYEHHA NPO NOAIBHICTL
chiryp, sky EBKNIQ BMKNaB y WocTii kHW3l aHavan», e Takox Gyno poas'A3ado 3anaqy
npo OiNedHA Biapiska B 3anaHoMy BiOHOLLEHHI.
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TEMA 6

O

MNponopuiRHicCTe BIAPI3KIB NPAMKMX, AKI NEPeTHYTO KiNbKOMa napanensHUMKA NPAMAMM,
Byna sigoMa e BaBUNOHCHKMM yYeHWM, xoua BaraTo iICTOPHKB MaTeMaTkM BBAXaKTh, WO
Lie BIOKpWUTTA HanexuTe Panécy MineTchkomy.

y» Wo HasmeawTs BiOoHOWeEHHAM BiOpiakie? O CdpopmynionTe yaaransHeHy Teopemy ®anéca.
4 O 3a akol ymoBM BIgpi3oK x € YeTBEpTAM NponopuidHMM Bigpiakie a, bi ¢?

g Fost 'sxims 3agaui ma bukonaime npabu

23.1. (Veno.) Ha mamonky 23.3 AB || CD
AKl 3 Nponopliid copaBA:EVIOThLCH:

,OA_AC  , AC_OB
OB BD’ OA 0D’ |

3) AC _ {]‘H: 1) OB _ ﬂ'.r"-i? O B D~
OA BD BD AC Man. 23.3

23.2. Ha mamwonry 23.3 AB || CD, OA = 3, AC = 5, BD = 10. 3naiigirs OB.
23.3. Ha mamonky 23.3 AB | CD, OB = 2, BD = 3, OA = 1. 3uaiigits AC.
23.4. ITapanensni npami AB, CD i EF neperuHa-

10TEL cTopoHH KyTta O (Man. 23.4). AC = 6 oM,
CE = 2 cm, BD = 5 ecM. 3maitnite BF.

23.5. llapanensni npami AB, CD 1 EF nepeTHHaWOTH

cropoEH Kytra O (man. 23.4), BD = 4 cwm,
DF =2 cm, CE = 3 cvm. 3uaimiTe AE.

23.6. Ilapanensni npami AB, CD i EF nepeTHHaOTh

CTOPOHH KyTa 3 BepmuHOK O (Man. 23.4).
OA =3 cm, AC=4cm, BD =5 ecm, DF = 2 cm. 3uaiigite CE 1 OB.

23.7. INapanensui npami AB, CD i EF nepeTHHAIOTE CTOPOHM KYTA 3 BepIIH-
HO O (man. 23.4). OB = 5, BD =7, AC = 4, CE = 3. 3naiinitTes OA i DF,

ub
E‘

E 23.8. llavo pigpiaku a, b, ¢. IlobyvaviiTe Bigpiaok X =

23.9. Nano sigpiaku [, n, m. IlobyvaviiTe BiApiaoK X = an

23.10. Ha manwouky 23.3 AB | CD, OA = 4, AC = 6. 3maiigits igpiskn OB
i BD, agmo OD = 15.

23.11. Ha mamonky 23.3 AB | CD, OB = 5, BD = 7. 3uaiiniTe Bigpiakm
0A 1 AC, axmo AC — 0A = 1.

E' 23.12. Ha croponi AB TPHKYTHHKA ABC noasadesno Touky M Tak,
mo AM : MB =1 : 3. ¥ axomy BinHOmeHH]1 Biapizox CM miauTh
megiauny AP tpurkyrHuka ABC?

23.15. AD - mepiana Tpurkyraurka ABC, rouxa M nemxurs Ha croponi AC,
Biapizork BM pinurs AD y BigHOomeHHL 5 : 3, NOYMHAKYH BiJl TOYKH
A. 3nangime AM : MC,
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MNodiGHICMb MpUKymMHuUKIe

)=
©O) Brpadu grs nobmoperins )

23.14. [liarosaas 4OTHPHKYTHHEA JIOPIBHIOE D CM, A NEPHMETPH TPHKYT-
HHKIB, HA AKl BOHA po30MBAE YOTHPHKYTHHK, JOPIBHIOKOTH 12 cm
1 14 cv. 3HAHAITE NEePHMETP YOTHPHKYTHHEA.

23.15. Tynui KvT npaMoKyTHOI Tpanenil mopieHioe 120° a meHIma mpiaro-
HAJEL Tpanenili AopiBHIOE OLIBLHIIH OIYHIA CcTOPOHI. SHAHIITHE BlJIHO-
MeHHA cepelHbOl JiHll Tpanernil mo Oiasimol OiyHOI CTOpPOHH.

Tligzomyumecs go bubuenHs Hobozo mamepiay

23.16. AABC = AMKL. 3anoBHiT: DpONyCcKH:
2= o W | N 3 L= i
4) MK = ...; ML = ... B) KL =i »

23.17. Croponn ogHOro TPHKYTHHKA BABIYI 6iabini 3a BianmoeijHi cTOpOHM
APYroro TPUMKYTHHKA. ¥ CKIJIBKHM pasiB nepumMeTrp Nepiuoro TpHKyT-
HUKa OLnsmnit 3a nepumeTp Apyroro?

23.18. Jlano: AABC 1 AAB,C,. Binomo, mo £A = £A,, £B = £B,. Un

MOHA CTBEPAMKYBATH, 1110
1) £C = £LC;; 2) AABC = AAB,C.?

Xummeba mamemamuxa

23.19. 1) lllod zanuTH OAHMH KBAJIPATHHI METP KOB3aHKH, norpibro 40 n
Boan. Crinsk® BOAM 3HAN00MTHECHA, MO0 3aMHMTH KOB3aHKY NPAMO-
KyTHOl thbopmu 30 M zapgoe:xkH 1 20 M 3aBmupmgn?

2) Nisma¥iTecs, ckinbk#M Komrye 1 M2 Boam vy sBamii micuesocTi.
Obfuncaire, AKy cymMy norpidbno Oyiae cnIATHTH MYHINWUNANLHIA
BIAJL 3a CIIOXKHTY BOAY.

O Uikabi 3agaui — nomipkyi ogHaue

23.20. Jlano xksagpar ABCD. Cxinsku icaye Touok K y miaommMHi Hboro
KBAJpATA TAKMX, U0 KoxHUN iz TpukyrHukie ABK, BCK, CDK
1 ADK — pieHobenpernii?

§ 24. MoAi6Hi TPHKYTHUKM

Y NoBCAKIEHHOMY XXHTTI TPAILIAKTHCA NMpeAMEeTH OXHAKOBOL (popMH, ane
Pi3HHX po3MiplB, HAOPHEKJAAA (GyTOONLHHI M A9 1 MeTaJIeBa KVJIbKA, KAPTHHA
Ta 11 qlnTuaﬂiMUH, JiTak 1 #oro MOJIENb, I‘Eﬂrpmbitmi KAPTH P13HOTO MAC-
mTady. ¥ reoMmerpil q:urypﬂ II:},.EI,'HEEDBDI thopMm ]II.’IHHHHTID HASHBATH nodibHU-
mu. Targ, nogioHAMH M coDol0 € Bcl KBAJpaTH, ycl KPVrH, vel BLUIPISKH.

OBa mpuxymuuxy HASHBAKTE nodifnumu, AKMO IXHI KYTH Bigmo-
BiIHO piBHI H CTOPOHH OJHOIO TPHEYTHHKA NPONOPUiHHI BIANOBLIHHM
CTOPOHAM IHIIOTO.
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TEMA 6

A ¢ A, 24

Tpuryranen ABC i A, B,C, nmoaibni
MiXK coD0I0, 3AaNMHCYIOTH:
AABC ~ AA,B,C,.

Hexaiil 3HaYeHHA KOMKHOIO 3 OTPHMAHHX BifHOIIeHL BiANMOBINHHX cTOpIH
nopisHioe k. Uncrno k masuBaoTh koegiyienmom nodibHocmi TPHKYTHH-
ra ABC no rpukytHuka A,B,C,, abo xoedinieEToM nogibHOCTI TPHKYTHH-
ris ABC 1 A, B.C,.

dayeaxumo, Agmo LABC ~ AA B, C,, To 13 CHiBBIAHOINEHAA AB -
HE At’_'.‘
= E,E' ‘41{:, — chiaye cniesijnomensa AB : BC : AC = A B, : B,C, : A,C,.

HorecTH, M0 BifHOMIeHHA NepHMeTpiB NMOAIOHHX TPHKVTHHKIB
* LOPIBHKE BIAHOIIEHHK BIANOBIAHMUX CTOPIH IMX TPUEYTHHKIE,

- osedennsa. Hexaii AABC = AABC, i e -k
A48, B AL
1) Toai AB = kA,B,, BC = kB,C,, AC = kA,C,.
2) Maemo: Dape  AB+BCHAC _ RAB +RBGHRAG
PAI.EI-lﬂ'l A B, + B,C, +‘41ﬂ1 A B, + BC, + A,C,

NABIBOVAG) . 4B

A B, +BC, + AC, IBI*

Croporn TpukyTHHKa ABC BigHOCATHCA AK 4 : 7 : 9, a Olasma
. 'ETD]}I:IHH noaibHoro Homy TpuKyTHHKA A B, C, nopieawe 27 cM. JHAUTH
- IHOIL CTOPOHM JAPYTOro TPHKYTHHEKA,

Poze' azanna. 1) Ockiaskn 3a ymosow AB : BC : AC =4 : 7 : 9
i AABC =~ AABC,,ToAB, : B.C,:AC, =4:T7:9,

2) Iloauauumo: A1E: = 4x, B,C, = Tx, AIE] = 9x. 3a ymosoio 9x = 27,
ToOl x = 3 (cMm).

3) Maemo: A, B, =4-3 =12 (em), B,C, = T7-3 = 21 (cm).

Bidnosios: 12 cm, 21 oM.

3ayBamHuMO, 1IN0 NoJI0OH] TPHKVTHHKH JIerK0 CTBOPIOBATH 3a JOIIOMOTOQI0
CYHACHHX KOMI'IOTepHHX OporpaM, 3okpema rpagivanx pegaxTopis. [Lusa
ILOr0 JOCTATHLO NODYAOBAHHI TPHKYTHHEK PO3TATHYTH ald0 CTHCHYTH,
¢«[IOTAMHYBINH#* 34 OJHH 3 KYTOBHX MapKepis.
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MNodiGHICMb MpUKymMHuUKIe

-

OpnHakosi 3a chbopmoto, ane piaHi 3a poamipom dirypu euko-

r_.ef_!n. e payi 110, PWCTOBYBANWCS LUe Yy BABUIMOHCHKMX Ta EMMNETCHLKNX Nam' ATKax

apxitektypu. Tak, Hanpwknan, y rpobHuui GaTeka cpapaocHa

Pamaeca |l € cTiHa, WO BKPUTA CITKOK KBAOpPaTHUKIB, 3a QONOMOTOI0 AKMX Ha LK CTIHY nepe-
HOCHNK Y 36INbLIEHOMY BArMAAI MAMIOHKA ManNeHbKUX poaMmipis.

YueHua npo nofibHi dhirypu, AKe rpyHTyBanocR Ha Teopil BigHoleHb | nponopuiia,
Byno cteopeHo B [laeHii MNpeuil y V-IV c1. oo H. 8. 3aaa8kn npausm lNnnokparta XiockKo-
ro, Apxuta TapedTcekoro, EBQokca Ta iHWWX, YsaransHue Ui sigomocTi EBknig y wocTii
kHU3I «Havyan». MNoynHaeTeCA Teopia NogibHOCTI 3 TAKOro O3HaJYeHHn:

alodi6HI npaMoniHidHi ghizypu — ye mi, Akl Mame eidnoesidHo pieHi kymu O nponop-
WidHI cMOpoHU».

(e

V' Hapepite 3 noBKINNA NpuKnagu npeamMetis ofHakosol dopmu. O Ak TPUEYTHUKM Ha3u-

U pawTts nogiGhumn? © Lo Take koediuieHT nogibHocTi?

[z

s Posb sximb 3agaui ma buxoHaume bnpabu

24.1. (Veno.) Hano: AABC ~ A MNK. 3anosHITE DNPONYCKH:

1) LA = Lot
N ZB=/L...:
3) Ll =L
AB ;
. Hdaro: AABC ~» AKLM, L = 3. JaNoBHITH NPONVCKH:
1}_@_:“'; El.lﬂ_cll.z__“
KM LM
. dawo: AMLF «~ APNK. Crnagite yel MoxanBl nponopitiil Aa# cTopiH
TPHKYTHHKIB.

24.4. Nawo: AMNL ~ AABC, # M = 50°, 2B = 70° 3maiigiTs, HeBijxo-
M1 KVTH 000X TPHKYTHHKIE.

. Hdano: LABC «~ ADEF, ZA = 407, £ZF = 90° 3HaiaiTe HEeBIAOMI KYTH

000X TPHKYTHHKIE.

24.6. [lano: AABC ~ AA,B,C,, AB = 12 cm, A, B, = 3 cm. 3uaiigiTs:

A C
ot 2%

24.7. lano: AABC ~ AA,B,C,, AB = 10, BC = 8, CA = 6, A,B, = 5. 3naii-

24.8.

E3
-

mte: B.C,, C,A,.

Hano: AKLM ~ AK, L. M,, KL =12, KM =9, LM =21, K,L, = 4.
duangite: K,M,, L .M,.

24.9. Poap’amxires aagavi, vMOBH SKHX nogaHo B tabanmi, Bigrak
NPOYHTAETE NMPI3BHINEG BHAATHOL VKpalHcbKOl haXiBUMHI B IAPHHI]
MATEMATHKH, KOTPA CTAJIA JAPYIrolw MiIHKO0W Yy CBiTi, AKAa OTpHMAIA
HAHNpeCTHXHIINY NpeMiio CBITY OJA# MATEMATHKIB — Melasab Pinnca.
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¥ tpuryTHUKY ABC AB : BC : CA =T : 8 : 9.
AABC o AAB,C,. 3nalfite cTroporun Tpukyr- A B, B,C, CA,
Huka 4, B,C,, Aaxmo Horo:

MEHIIla cTOpoHA JopieHioe 21 em B A O
OlnkIna cTOpOHA Ha 5 c¢M Olinkmia 3a cepeHIO 3 b A
NepHMeTp JopieHIOE 48 cm B C K

l4dcm 24cem 3bem 27Tem 21lem 16 cm 40cecvm 1Bem 45 com

2410, CTopoHH TPHKYVTHHKA BiAHOCAThHCA AK D : 6 : 9. 3nangiTe HeBlgoMIi
CTOPOHH NoaidHOro HOMY TPHKVTHHKA V BHOAJKAX, AKIL0 HOro:
1) Oinkma cropoHa aopieHOE 18 cM;
2) MeHIIA CTOPOHA HA 3 CM MEHILA ElJ CepejiHLOI;
3) nepumeTp gopiexHwe 100 cwm.

24.11. [oseniTs, N0 ABa pPIBHOCTOPOHHIX TPHKYTHHKH MK coDolo moaidHI.

E! 24.12. Ilepumerpn nofifHHX TPHEVTHHKIB BifjHOCATBCA aAK 2 : 3,
a cyMa IXHixX HaHbinemux cropin gopieHwe 20 cM. 3HaHAITE cTOpO-
HHU KOMHONO 3 TPHEVTHHKIB, AKINO CTOPOHH OJHOIO 3 HHUX BiTHO-
CAThCA AK 2 : 3 : 4.

24,13, Ilepunmerpn noaifHUX TPUKYTHHKIB BifHOCATHECA AK 4 ! 3, a cyMa
IXHiX HaHMeHINNX CcTOpiH AopiBHIOE 21 cM. JHAHAITE CTOPOHH KO-
HOI'0 3 TPHKYTHHKIE, HKI0 CTOPOHH OJHOIO 3 HHUX BiJHOCATHCH AK
3:4:0.

Bripabu gas nobmopenns

24.14. ¥V napanenorpami ABCD piaronanl neperHHawThcAa B Touul 0.
SHANJITE ycl mapd piBHHUX TPHKYTHHKIB, 110 NPH IbLOMY YTBOPH-
JHCH.

24.15. [lopenlTs, Imo To4Ka NepeTHHY DICEKTpPHC KYVTIB Tpanenil, nmpHJer-
auX a0 DiuHOI CTOPOHH, HANEMKHWTE CepeJHiHd JiHIl Tpanemii.

H Tligzomyamecs qo bubuenns Hoboze mamepiany

24.16. Ha manwuary npama KL napanensHa croponi BC
PI3HOCTOPOHHBOID TPHKYTHHKa ABC. dHaigite yei g I
piBHI M1 c0DOI0 KVTH HA IBOMY MAJOHKY. 7 "

B

Xummeba mamemamuka

24.17. Crinskn norpidfHO poOIiTHHUKIB ANsA NepeHeceHHA COCHOBOL Dalkm
poamipoMm 4,5 M x 20 cMm x 55 cMm? Koxen pobiTHHK MoOMe MiHATH
B cepenaboMy 70 kr. Ilinesmiers cocan — 520 kr/mo.
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)=
@ Likabi 3agaui — nomipkyii ograve

24.18. Tourkn K i1 L nanemxars BianoeigHo ctopoHaM AB i AC TpHRYTHH-
kKa ABC. Un Moxe Touka nepernHy BiApiakie BL 1 KC ginuTH KoXx-
HHH 3 HAX HaBmin?

§ 25. O3naxu nogi6HOCTI TPUKYTHMKIB

1. Jlema npo BNACTUBICTE NPAMOI, AKa NapanensHa
CTOPOHI TPMKYTHUKA
INodibnicmy mpukymHUKi6 AHANONIYHO 0 PIBHOCT]I TPHKYVTHHKIE MOMHA
BCTAHOBJIOBATH 3a JIONOMOI0K O3HAK.
Ilepm Hix IX posarnaHyTH, chOopMyIKEMO H JOBeJeMo JdeMmly, TobTO
AONOMIMKHEe TBepJXeHHA, AKe € NPAaBHJALHHM 1 BHKOPHCTOBYVEThLCH A
JoBeJAeHHA 0/1HIE]l abo KLIBKOX TEOpPeM.

‘:I Jema. Ilpama, mapajeasHa CTOpPOHI TPHKYTHHEA, BIITHHAE B
HBOT'0 TPHEYTHHE, MoxiGHMI aamomy.

Hosedenns. Hexail npama B,C, neperunae cropoHd AB i AC TpHKYTHH-
Ka ABC sianosiaHo B Toukax B, i C; (man. 25.1). [Hosegemo, mpo
AABC = AABC,.

1) Kyt A € cninpHuM AnA 000X TPHKYTHHKIB,
ZB = /B, (A BIANOBIAH] KYTH NPH OapalelbHUX [IpH-
mux BC 1 B,C, Ta ciunin AB), £C = £C, (ananoriuxo
ana ciunol AC). OrTxe, TPH KVTH TpHKYTHHEa ABC
JOPIBHIOIOTE BIANOBIAHHM KyTaM TpHKyTHHEa AB,C,.

2) 3a macaigkom 2 3 ysaraasHenol Teopemn Panéca

AB  AC

AB, AC,
BC AB
= ———. Ilposenemo 4depea Touky B, npamy, napa-

BC, AB,

nensny AC, mo neperusHae BC B touni M. Ockinerkn B, MCC, — napane-

MAEMO:

3) IHosenemo, mo

BM B
aorpam, To B,C, = MC. 3a ysaraaseeHow Teopemor Panéca: MC E-EL
1

Homamo yrcno 1 mo obox wactHH niel pisHOocTi. MarnMemo:

BM . _BB . BM+MC_BB +AB BC _ AB

MC AB, MC AB, MC AB,

Ane MC = BC,. Orxe, —= = >
BC, AB

4) Ocrarouno maemo: £A = £LA, £B = £ZB,, £C = £C,; 1

Lo
AB,
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O
_ BC  AC

== - 2¥ Omxe, AABC ~ AAB,C,. B
BC, AC, 11

2. O3Haka nofibHOCTI TPUMKYTHUKIE 3a ABOMA CTOPOHaAMM
A KYTOM MDK HUMMU

{I\ Teopema 1 (o3EaKA noAl0OHOCTI TPHKYTHHEKIR 38 JBOMA CTODOHAMH

i KyToM MiK HuMHE). Km0 ABi CTOPOHH OMHOTO TPHKYTHHKA NpPO-
NOPIIHHI ABOM CTOPOHAM JIpPYyroro M KEyTH, YTBOpPeHl IIHMH CTOPO-
HAMH, MiZE co0o0l piBHI, TO TPHKYTHHEH NIomIi0OHI.

ﬁ;ﬂ{?ﬂﬂ::é. Poarnanemo TpuryTHHKR ABC 1 A, B,C,, v akHX LA = ZA,

. 25.2). ; AABC=~ AA B.C..
AB  AC {MH,.]; 25.2). Hosenemo, mo HNABC A,B,C,

A C A G

Man. 25.2 Man. 25.3

1) Bigknanemo Ha cropoHi AB tpukytHuka ABC Biapisok AB, = A\ B,

i npoeesemo 4epea B, npamy, napanensny BC (man. 25.3). Toai
AABC ~ AAB,C, (3a aemomw).

2) 3a macniaxom 2 3 yaaraaesHeHol Teopemu Panéca :;E = :{z
AB AC
Ane AB, = A B, (3a nobyporow). Tom = ., 34 YMOBOWO
2 By VA ) y AB,  AC y
AB AC AC B

(3a n1BOMA CTOPOHAMH H KYTOM MiXX HHMH).

4) Ane AABC ~ AAB,C,, orme, AABC ~ AA B.C,. B

Hacnigor 1. IIpamoryTHi TPHKYTHHKH moxibHi, AKINO KATeTH O]1-
HOT0 3 HHX NPONOPIIHHI KATeTaM JIPyroro.

Hacaigor 2. Akmo KyT npH BepHHI 0OJHOT0 piBHOOEIPEHOI0 TPH-
KYTHHEA TOPIBHIOE KYTY NpPH BepHIHHI Apyroro pieHoOeIpeHOTO
TPHKYTHHKA, TO Ii TPHKYTHHKH nmogibmi.
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3. O3Haka Nnofi6bHOCTI TPUKYTHMKIB 3a ABOMA KyTaMM

(I‘ Teopema 2 (o3Haka NoAiDHOCTI TPHKYVTHHKIB 3a JBOMA KYTAMH).
L Hxmmo aBa KyTH OJHOr0 TPHKYTHHEA BiINOBiTHO XOPIBHIIOTH
ABOM KYTAM JAPYTroro TPHKYTHHEKA, TO Il TPHKYTHHKH noxi0oHI.

Hoeedennn. Poarnanemo TpukyTHHEN ABC i A B .C,, v akux A=A,
£ZB = ZB, (man. 25.2).

1) Bukonaemo nobyaoBH, aHanoriuHi o THX, 10 ¥ y J0BeJeHHI Teope-
mu 1 (Man. 25.3). Maemo: AABC ~ AAB,C,.

2) £LAB,C, = £ZB, ane £B = ZB,. Tomy £AB.C, = £B,.
3) Tomi AAB,C, = AA,B,C, (3aa cTopoHOIO 1 1BOMA OPHIETTHMHA KYTAMH).
4) Ormxe, NABC ~ AAB,C,. B

B Hacnigor 1. PieHoCTOPOHHI TPHEYTHHEH noxifHi. I

Hacaimok 2. flkmo KyT mpH ocHOBI OoxHOro pisnofeapeHoOro TpH-
KYTHHKA JOPIBHIOE KYTY NPH OCHOBI Apyroro pismofeapenoro TpH-
KEYTHHKA, TO Il TPHEYTHHEH nomiOmil.

B Hacaigor 3. Akmo rocTpuii KyT 0JHOT0 NPAMOKYTHOT'O TPHKYT-
HHKA JOPiBHIOE rocTpoMy KYTY APYroro npaMoKYTHOrO TPHKYT-
HHKA, TO II TPHKYTHHEH moaidOHi.

Croporn napanenorpamMa nopiBHOIOTE 15 cm i 10 cMm, a BH-

- coTa, npoBegeHa A0 Olnemol cropoHH, — 8 cM. 3HAHTH BHCOTY, IPOBEJe-

© HY /10 MEeHIII0I CTOPOHH.

' Posg'azannn. Hexait ABCD — napanenorpam (Mman. 25.4). AD = 15 cm,
AB =10 cm, BM = 8 cM — BHCOTA NapajelorpaMa.

1) IIposegemo DN — apyry BHCOTY Iapaiejorpama. B B
2) AABM ~ AADN (AKX npAMOKVTHI 31 cOLILHHM -
. AB BM 10 8 I~
roctpeM Kyrom). Toal — = ——, TOOTO — = ——, F S
AD DN 15 DN A= ; D
apiakn 10 - DN =8 - 15, ormke, DN = 12 (cm). Man. 25.4

Bionoside: 12 cm.

4. O3Haka nofibHOCTI TPMKYTHUKIBE 33 TPhOMa CTOPOHAaMM

{[‘ Teopema 3 (o3maxka nopibHocTi TPHEYTHUKIE 34 TPLOM&A CTOPO-
HaM#). AKmo TpH CTOPOHH OJHOr0O TPHKEYTHHEA NpomopuikiHi
TPHOM CTOPOHAM IPYIoro, To Ii TPHKYTHHEH moxiOHI.
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O
AB
Hosederna. Poarnanemo TpukyrHukn ABC 1 A, B,C,, v AKHX AB =
AC BC
= — 25.2
AC,  BL a8

1) Burkonaemo nobyaoeH, aHAJNOrIYHI 10 THX, 10 # V JOBeJeHH] Teope-
M 1 (man. 25.3). Maemo: AABC ~ AAB,C,.

AB AC BC
2) Toni =

, ane AB, = A, B,, Tomy

AB, AC, B,
et B Bpaxosywun, mo R MaeMO:
AB, ~ AC, B, PO AB T AC  BG

AC, =AC,, B,C, = B,C,.
d) Toni AAB,C, = LA B, C, (3a TphOMa CTOPOHAMH).
4) Orme, AABC ~ AAB,C,. B

m CropoHH oOaHOrO TPMKYTHHKA JOpiBHHOWTE 9 cm, 15 cm
118 cM, a cTOPOHH ApPYroro TPHKYTHHEKA BIIHOCATLCA AK 3 ©: 9 : 6. HUn
- momibHl mi TPHKVTHHEH?
. Posg'azanng. IloapaunMo CTOPOHHM ApYroro TPHKYTHHEA dYepe3 3x, Sx
. : 9 156 18 3 R
1 6x. OCKINBKH — = — = = —, TO TPHKYTHHKH noalbH1 (3a TphoMAa
3x bx bOx x

CTOPOHAMH ).
Bidnosidu: Tak.

I’f’ CohopmynionTe A goBEAITL 03HAKW NOAIBHOCTI TPMKYTHMUKIB | HACMIOKK 3 HHX.

§ Posb ' sxims 3agaui ma buxonaime npabu

25.1. (Veno.) 3a axkuX YMOB ABA TPHEYTHHKH noAidHi:
1) v TPHKYVTHHKIBR € COLTBHHH KVT;
2) IBa KYTH OJHOI'O TPHKYTHHEKA JOPIBHIOKTEH ABOM KYTAM 1HIIOTO;
J) ABl CTOPOHH OJAHOr0 TPHKYTHHEA JOPIBHIOKTE JBOM CTOPOHAM
iHImoro?

25.2. 3a aknx ymos AABC ~ ADEF:
1) ZA = /2 D:
2 ZA=580° ZB=60° 2D = 50°, ZE = 60°
3) AB = 3DE, BC = 3EF,;
4) FA=40° ZB=T0°, £ZD = 40°, ZE = 90°?

25.4. 3a akux ymoe AABC ~ AMNK:
1) AB = MN =15 ¢cm, BC = NK = 12 cm;
9y Sl S B2 AC
MN MK’

3) LA = 100°, ZB = 30°, ZM = T0°, ZN = 20°;
4) £C=£K,CB=5,CA=2, KN =10, KM = 4?
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)=
25.4.

I
| |
En

25.10.

Hoeenits, mo AABC ~ AA B,C,, agmio:

1)AB =2, BC=3,AC=4, AR =4, BC, =6, AC; =8

2) FA=20° £A, =20°, AB=3,AC=5,4,B,=9, A,C, = 15;
3) £LA=30°, LB =40°, £B, = 40°, £C, = 110°.

5. Hoeepits, mo AMNK «~ AM N, K,, armo:

1) ZM = /M,, MN = 5, MK = 6, M,N, = 10, M,K, = 12;

2) LM =90° £N = 00°, £K, = 40°, ZN, = 30°;

3) MN = 3, NK = 4, MK = 5, M,N, = 6, N,K, = 8, M,K, = 10.
25.6. Tlpami AB i CD nepernnamoThes 8 Touni O, AC | BD. losenirs,

mo AAOC =« ABOD.

IIpami MN i KL nepermHatoTeca B Touni O, ZMLO = ZNKO.,
HoeepiTs, mo HAMOL 2 ANOK.

. Ha croporax AB i AC rpukyranka ABC BianoBijHO MO3HAYEHO TOY-

KH P1L tag, mo AP = lAB, ALzlAC. Hosemits, mo NAPL ~ AABC.

3 3
). Ha croporax KL 1 KN tpuxkyrauxka KLN BiINOBITHO MO3HAYEHO TOYKH
AiBTag, mo KA = -E—HL, KB = EKN. HNoseniTs, mo AKAB «~ AKLN.

HUr nomidni TpukyTEnEn ABC 1 A B.C,, axmo:

1)AB:BC:CA=3:4:6,A,8,=6,B8,C,=8, C;A, =11,

2) ZA = 30°, ZB = 60°, LA, f_"Bl 1 £Cy=1:12: 37

. Un nmoxibui TpukyrEukua ABC i A B,C,, AKmo:
1)AB:BC:CA=4:3:7,AB,=38, B,C,=6, CiA, = 14;
El.fA:;:.’B:ﬁE:E:E:é.;{A] = 20°, .{B]=5ﬂ?

. Ha mamoHkax 25.5-25.7T 3HAUAITL nogi0H] TPHKYTHHKH TA JOBEJITh

IXHIO nNoxidHICTE.

B N C
L
40" K
e L
ANL A /\ /D\
K K P M F A B

Man. 25.0 Man. 25.6 Man., 25.7

25.13. Ha manwarax 25.8—25.10 analigite nogi6Hl TPHKYTHHKH Ta J0Be-

ATh 1XHIO noAiOHICTS.

AN

A F C
Man. 25.8 Man. 25.9 Man. 25.10
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O 25.14.

23.16.

25.17.

25.18.

25.19.

25.20.

3

25.22.

202

O

O - Touka nepeTusy giaronanei rpanenii ABCD (AB | CD). Nosexits,
mo HAOB = ACOD,

. O - rouka neperuny aiaronaneii rpanenii ABCD, y sxol AB || CD,

AB =10 eMm, CD = 5 em, OD = 4 em. 3unainire OB,

O — Touka neperuny aiaronaneil rpanenii ABCD (AB | CD) noginse
miarosans BD ma sigpiaku DO = 3 cm, OB = 9 cM. 3HaiinitTs AB,
armo DC = 2 eMm.

Y rpuryTtHEKY ABC (£C = 90°) ra rareri AC 1 rimorenyai AB

. 3 3 :
nozaavedo Touku M 1 N Tak, mo AM = EAC' AN = EAE HoseniTs,
o AAMN — npaMoOKyYTHHIL.

Ha kareri BC Tta rinorenyai AB npaMOKYTHOr0 TPHKYTHHKa ABC

no3Hadedo TOYKH P 1 F tag, mo BP = %B{L’. BF = %BA INoseaiTs,
mo PF = %EA

Kyt npu ocrosl ogHOro pieHobepeHOro TPHEYTHHEA JOPIBHIOE KVTY
NpPH OCHOBL 1HINOro pieHOoDeApeHOro TpUuKyTHUEKA. [lepuMerp nepio-
ro TPHKYTHUKA — 30 cMm. dHalgiTh HOro CTOPOHH, HKINO Y ApPyroro
TPHKYTHHEKA 0luHA CTOPOHA BIAHOCHTHCA JI0 OCHOBHM AK o @ 2.

Jdano apa pieHobDeapeHUX TpPpHEYVTHHEH. KyT npH BepiiuHi 0JHOIO
3 HUX JopiBHIOE KYTY npH BepmuHi inmoro. Ilepumerp nepnioro
TpukyTEHHKA — 30 cM. 3ualigite fioro cTOpPoOHH, AKIO Y APYroro
TPHKVTHHKA OCHOBA BIHOCHTECA [0 OiuHOl cTOopoHM AK 1 @ 2.

25.21. Ha manoHKY 300pameH0 KOJO-
nfA3bk ia emypasnaem». KopoTke miaeue
Mae JoBKHHY 2 M, a jgosre — 3 m. Ha
CK1IBKH METpIB OINYCTHThLCA KiHelb J0B-
roro njeda, KOJAH KiHellb KOPOTKOIO
nigHiMeThcA Ha 1 m7

Ha manwarax 25.11-25.13 ABCD -
napajenorpam. JSHaAHAITE HAa IUX

MaaHKax yei napu nmogibHHX TPHKYT-
HHUKIB 1 JOBEJITE 1XHID NOAIOHICTS.

N K
AI\M B
/ v o e
D C A D L fl'/

Man. 25.11 Man, 25.12
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E}.
25.23. Ha manwnary 25.14 ABCD - Tpanenis,

B &
LABC = ZAACD, 3nainaiTes nogaidHl TPHKYT- S
HHKH HAa IbOMY MAJIIOHKY H JOBeAiTb, IO
CA2 = BC - AD.
A D

23.24. Kyt ogHOro TpHKYTHHKA BIJHOCATBCHA fAK
2:3:4, a olHH 3 KYTIB JApPyroro TpPHKYTHH- Man. 25.14
ka Ha 20° dOiaemmi 3a apyru# 1 Ha 20° MeH-
IIHH Bix TpeTrhoro. YUnm momibHI1 i TPHKYTHHEHR!

25.25. KytH nmepmoro TpHKYTHHKAa BifHocATRCA AK 1 : 3 : 2, a apyruii
TPHKYTHHK € MPAMOKVTHHM, V AKOr'0 OJHH 3 I'OCTPHX KVTiB JOpiB-
HIOE MOJ0BHHI apyroro. Ym noxidHi i TPHEYVTHHEHT

25.26. ¥V napanenorpami ABCD rouxku E, F, M i N manemxars signoeiguo

cropoHaM AB, BC,CD1i DA, @ = ﬂ Hosenits, mo ~ BFE = ~ DNM.
BF DN
25.27. Bipgpiaku AB i CD nepernHawThea B Touni 0, %':; = —g% HoeeniTs,

mo £ BCO = £LADO.

25.28. O - Touka nepeTHHY pmiaroHaneili Tpamenii ABCD (AD | BC),
BO = 4 cva, DO = 7 cv. 3HaliiTH OCHOBH Tpalmenil, AKIO 11 cepegHsa
JiHlA gopiBHIoE 22 cM.

25.29. O - Touka mepeTHHyY jiarosaneii tpanenii ABCD (AD | BCQ),
AD =11 em, BC = 5 cM. dHaNITE BiaApiaku BO 1 0D, AKmio 1XHA
pPIZHHIA JOPIBHIOE 3 CM.

25.30. ¥V rpurkyraurky ABC AB = 9 em, BC = 12 em, AC = 18 em. Ha cro-
pori AC eigxknaneno siapizor CK = 6 cm, ma cropori BC — sigpi-
aoKk CP = 4 em.

1) Yu noaibui rpukyrEnkn ABC 1 KPC?
2) Yu napanensui npami AB i KP?
3) 3uaiiaire goexuny eigpiara PK.

25.31. Ilpama MN napanensHa croponi AB tpukytaura ABC, M  AC,
N e BC. AB = 10 ecm, MN = 4 cm, MA = 2 cm. 3HAHIITE JOBXKHHY
cropoau AC.

25.32, Ilpama KL nmapanensHa cropoHi BC tpurkyrEEka ABC, K € AB,
L e AC. KB=6cm, BC = 12 cm, KL = 9 cM. 3HaAHIITL NOBXKHHY
cropoHH AB.

25.33. Ha mamorry 25.15 anaiifiTe nogidoHl TPHKYTHHKH TA J0OBEeIITE IXHIO
noaipHICTE.

25.34. Ha manwuaky 25.16 auaiigits noaibHi TpURYTHHKH Ta A0BeAiTH
iXHIO NoAidHICTE.

9D 186  C
Max. 25.15 Max. 25.16
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O

25.35. 3duangiTe BiZcTAHBL BiA nogoposxHBOrOe B (Man. 25.17), Axul cTOITE

25.38.

25.39.

25.40.

a2.41.

b

25.42.

204

HAa ojgHOMY Depes3l piukH, A0 AepeBa A Ha IHmomy Depesl, AKIO
BN =30 m, CD = 20 m, BC = 5 m. Ha mamorxy BN || CD.

@

- .__.#:_.‘___ !

30 M

Man. 25.17

'=

25.36. /lano aea pieHODEJApeHHMX TPHKYTHHEH. KyT npH pepuimHi
OJHOT'O 3 HUX JOpiBHIOE KYTY npu BepinuHi iHmoro. [lepumerp nep-
moro TpHKyTHHKA jJopiBHioe 90 cM. 3HaifiTe #Horo CTOPOHH, AKINO
CTOPOHM JAPYroro TPHKYTHHUHKA BigHOCcAThCA AK 4 @ 7. Criasxm
BUnajkKie caig poarnauyTu?

. Jlano apa piBHODeApeHHX TPHEVTHHEH. KyT nmpm ocHoBl1 oxHOro

TPHKVTHHEA JOPiBHIOE KVYTV OpH ocHOBI iHmMoro. CTopoHH OZHOTO
3 TPHKYTHHEKIB BITHOCATECA AK D : 8, a IepHMeTp IHIIOro JOPIBHIOE
126 cvm. 3HAHOITE CTOPOHH JAPYTroro TPHKEYTHHEKaA. CKIIBKEH BHIAM-
KiB cJ1J1 pO3rJAHYTH?

AABC ~ AABCy, CD i CyD, — GicekTpucH AaHUX TPHKYTHHKIB.
Hosenits, mpo AADC «~ AA,D,C,.

LABC » AA B C, AM 1AM, — MefiadH JaHHX TPHKYTHHKIB.
Hoseaits, mo AAMC ~ AA M . C,.

Ha cropori BC TpukyrtEuka ABC nosnaveHo Touky F Tak, mpo
L BAF = #C, BF = 4 cm, AB = 6 cM. 3maiiniTe BC.

Ha ctoponi AC tpuryTHHEKa ABC noasmadeno Touky K Tak, mo
ZABK = ZC. 3naigite KC, akmo AB = 2 cm, AK = 1 cMm.

Y npaMoryTHHHA TPpHKYTHHE ABC 3 kateraMu a cM 1 b cM 1 npaMHAM
KyvroM A BnucaHo keaapatr AKLM, K € AB, L « BC, M  AC.
JHAHIITE CTOPOHY KBaJpara.

. IleppmeTp napanenorpama nopieHioe 24 c¢M, a Horo BHCOTH BLIHO-

CATBCA AK D : 3. 3HAHIITH CTOPOHH NMAapaJeorpama.

4. llepumeTp napanenorpama jaopieHtoe 30 cm, a loro sucoT — 4 cm

1 8 cm. dHAMAITE CTOPOHH NapajesorpaMa.

. ¥ TpuKYTHHK ABC Bnucano pomdb AKFP Tak, mo KyT A B HHX

conineanii, P € AB, F € BC, K € AC. 3nHainiTe cropony pomba,
axmo CK = 4 cm, PB = 9 cm.

O
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)=
25.46.

Y piprHODEepeHHH TPHKYTHHK, OCHOBA AKOro JopieHIOE 6 cM, a DiuHAa
cropoHa — 10 cm, BoHcaHO Ko0J0. SHAHJITH BIACTAHL MIXK TOYKaMH
JOTHKY KoJa o DIYHHMX CTOpIH.

©O) Bnpadu grs nobmopenns

25.47.

25.48.

25.49.

25.90.

SHAHOITE KYTH TPHKYVTHHEKA, AKIIO0 TPH Horo cepefHl Jginil piBHI
Mix coDoro.

V pisrobiumiii Tpanenii ABCD (AD || BC) E — cepenuna AD, F -
cepenuaa BC, K — cepenuna AB. [losenits, mo KE = KF,

Hoxuaa 3 Oluaux cropin pienobegpeHoro TpHEYTHHKA AOpiBHIOE
a cM. 3 TOYKH, y3ATOl HA OCHOBI TPHKYTHHKA, OpOBejeHO npsami,
napajejbHl DlyHHM cTopoHaMm. O0uMCaiTE NepUMeTp HNapaJeorpa-
MA, AKHH VTBODHECH.

Hosenits, mpo BiceKTpUCH KYTIBE NPAMOKYTHHKA, AKHH He € KBajpa-
TOM, NepeTHHAKYHCE, VTBOPIOITE KBAJPAT.

I%I Kummeba mamemamuxa

25.51.

[loxnna Ganka DiATPHMVETHCH TpPLOMA
CTOBNAMM, VCTAHOBJAEHHUMH BepPTHHEANLHO
Ha OJHAKOBIH BiACTAHI OAMH BiJl OQHOIO
(Man., 25.18). JoB:xHHH ABOX MEHIIHX

o x2ll 9

ull o

cropnie — 80 em i 1 m, Buaiigite noBMUHEY =3 _
GineIoro cTOBMOA. " e R p—
Man. 25.18

a Likabi 3aq9a4i — nomipkyi ogHave

25.92.

Y moxyTh DiceKTpnca H MeniaHa, 10 BHXOAATH 3 BEPIIHHM IIpPHA-
MOr'0 KYTa TPHMKYTHHMKA, yTBROpoBATH piBHObeapeHHMH TPHRYTHHEK?
Armo rar, To 3HAHAITE MEeHIIMH 3 FOCTPHX KYTIE NPAMOKYTHOIO
TPHEYTHHEA.

§ 26. Cepepnui nponopuyiiHi BigpPI3KK
Y NPAMOKYTHOMY TPUKYTHUKY

1. J/lema npo BUCOTY NPAMOKYTHOIO TPUMKYTHMKA,
npoBeAeHy 3 BepPLUWHK NPAMOro KyTa

Jlema. Bucora npaAMOKYTHOrO TPHKYTHHKA, MPOBEIEHA 3 BEPIIHHH
NpAMOTro KyTa, po30HBAE TPHKYTHHK HA JBA MOTIOAMX Mix coboxo

NPAMOKYTHHX TPHKYTHHKH, KOMHHMNA 3 AKHX NOZiOHHH JaHOMYy
TPHKEYTHHRKY.
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Hosedenna. Hexan ABC — npamoryTHHHA TpuRyTHHK (£ C = 90°), CD -
BucoTa TpuKyTHHKa (man. 26.1). Hosegemo, mo LABC ~ JAACD,
AABC ~~ ACBD 1 AACD =~ ACBD.

1) ¥ npaMokyTHHX TpHEYTHHEKIR ABC 1 ACD £

KyT A — coniasEui. Tomy LABC ~ AACD (3a roetpum

KYTOM).
2) Aranorivao NABC ~ ACBD (£ B — cnianbpHAH,

ZBCA = ZBDC = 90°). 3siakn £ZA = ZBCD. A D B
3) ¥ TpHHFTHHHiB ACD (£ZD = 90°) 1 CBD Man. 26.1

(£D = 90°) £A = ZBCD. Tomy AACD = ACBD (3a
rocTpuM Kyrom). B

Binpizox AD nazuBawTh npoexkyicio katera AC Ha rinmorenyay AB, a Bij-
pizok BD - npoekuyiew warera BC HaA rinotenyay AB.

2. Teopema npo cepegHi NPONOPUINHI BIAPI3KK
Yy MPAMOKYTHOMY TPUKYTHUKY

Binpizok k HasuBAaXOTH cepeduim nponopyiinum (abo cepeduim zeo-
Mempuunum) Bigpiskie m i n, axmo k% = m-n.

G Teopema (npo cepeaHi nponopuifiHi BiAPIZKH V HOPAMOKYVTHOMY
rpukyTHUKY). 1) Bucora npaMokyTHOro TpUMKYTHHKA, NpPOBejeHA
3 BepUHIHHH NPAMOro KyTa, € cepeaHiM NpONnoOpUiHHHM NPOEKIIH
KATeTIiBE HAa rinmoTeHya3y.
2) Karer npaMoKyTHOr0 TPMKYTHMKA € cepeaHiM nmponopiiiaum
rinoTeHy3H Ta NPOEKNil LOr0 KATETA HA riNOTeHYay.

Hosedenns. Poarnaremo manwoHOoK 26.1.

1) AACD « ACBD (2a nemoro). Tomy - = Eﬂ. abo CD2 = AD - BD.
CD BD
AB AC
2) AABC = AACD . Tomy — =——, abo AC* = AB-AD.
) 0 (3a nemomn) MY 2C - AD a
3) ANABC ~ ACBD (3a nemow). Tomy E = %E, abo BC: = AB-BD. B

m CD - BHcoTAa DpPpAMOKVTHOI'O TPHKVTHHEAa ABC 3 npaMHaM
: kvrom C. [loeeniTs, 110 fRY BC
- ' ‘ AD AC?

Hosedeuna. Poarnauemo mamwouox 26.1.

9
1) Ockinekn AC2 = AB-AD, o AB = AC , a8 ockinexkn BC?2 = AB- BD,
B(C?
0O AB=——,
BD
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E} :

2 2 4
E]Tumyﬂ—ﬂﬂ ; BD _ BC *
AD

Bucora NpAMOKYTHOTO TPHKVTHHEA, IPOBEdeHA N0 IiOOTeHY-
© 3H, ALINTE 11 Ha Biapiakn 9 em 1 16 cM. 3eaiigiTe nepuMeTp TPHEYTHHEKA,
. Poze’azannn. Poarnaremo manwHoK 26.1, ne AD =9 em, DB = 16 cm.
"1)AB=AD + DB =9 + 16 = 25 (cm).

2) AC2 = AB-AD, tobro AC?2 = 25-9 = 225. Ocrinern 152 = 225, 10

AC = 15 (cmM).
3) BC?2 = AB-BD, BC? = 25-16 = 400. Ockinexkn 202 = 400, To0
BC = 20 (cmM).

4) P,p- = 25 + 15 + 20 = 60 (cm).
Bignosidn: 60 cMm.

Ilin gac poas’'A3YBAHHA 3ajJa4Y ULOro nmaparpadga BapTo BHKOPHCTOBYEA-
TH TabdAMII0 KBaJApPaATIE HATYPAJILHHX YHCeJ.

Y CchopmynioiTe A goBeniTe nemy i3 uboro naparpadga. O AKMA BIiOpI3OK Ha3WBaKTL

,{: cepenHiM nponopuinHum asox sigpiskia? O CdopmynioinTe A AoBeniTe Teopemy npo
cepefHi NponopLiiHi BigPIaKK y NPAMOKYTHOMY TPUKYTHUKY.

5 Pozb sxims 3agaqi ma bukonaime bnpadu

m 26.1. (Veno.) Ha manwnary 26.2 NK — Bucora npa- F
MORYTHOro TpuryTHura PNM (£ N = 907). Hazsire:

1) mpoeknio katera NM Ha rinorenyay;

2) mpoeknino karera NP Ha rinorenvay. K
26.2. (Veno) NK — BHcOTA NPAMOKYTHOTO TPHKVTHHEKA J/

PNM (man. 26.2). ki a3 piBHOCTEeH NpaBHJILHI: N M

1) NK = PK - KM,; 2) NM2 = KM - PM; Man 269

3) PN = PK - KM; 4) PK - KM = NK?2? AT

26.3. NK — Bucora npaMoKyTHOro TpukyrHuka PNM 3 npaMuMm KyToMm
N (man. 26.2). 3anoBHITE NPONYCKH:

D NKE= .. 2) NM2 = ...:
3) PK - PM = ...; 4) PK - KM =

26.4. 3HalifniThL cepelHE NpomopiiiiHe BIAPIZKIE 3aBAOBMKH:
1) 2 cm i1 8 em; 2) 27T nm 1 3 am.

20.5. 3\aiiniTe cepeiHe nponopiiiiHe BiApI3KIB 3aBJOBMKU!
1) 16 om i 1 m; 24 cMmi9 oM.

M)

26.6. 3raigiTE BHCOTY NPAMOKYTHOrO TPHKYTHHEKAa, NPOBeJeHY 0
rinoTeHyaH, AKII0 NPOEKIll KaTeTiB HA TiNOTEHY3Y A0PIBHIKTh
9 cmi 20 cMm.

26.7. 3HAlITE BHCOTY NPAMOKVTHOrO TPHKVTHHEKA, IPOBEIeHY 3 BEPIIH-
HH NpAMOro KyTa, K0 BOHA MLIHTH NOOTeHYVaY Ha BiApiskn 2 cMm
1 8 oM.
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26.8. 3ralfiTe KaTeT NPAMOKYTHOrO TPHEVTHHKA, AKIO HOro NpoeKilid
HA rinoTeHyay aopieHie 4 oM, a rinoreHysa — 16 cm.

26.9. 3HaHIITE KATeT NPAMOKYTHOIO TPHKYTHHEA, AKIIO rNOoTeHy3a TpH-
KVTHHEA JopiBHIOE 25 cM, a NIPOEKIIlA KATeTA HA rinoTeHyay — 9 cm.

26.10. Kater npAMOKYTHOr0 TPHKYTHHKAa NopiBHIOe 18 cm, a iioro npo-
EKIIiA Ha rinoTeHyvay — 9 cu. 3HANOITE rinoTeHyay TPHKYTHHKA.

26.11. Karer npAMOKYTHOI'0 TPHKYTHMKA fopisHioe 6 cmM, a rinorenyaa —
O cMm. JHANHIITE [IPOEKILIN ILOrO KATETA HA iNOTEeHY3Y.

26.12, Brucota npAMOKYTHOrO TPHKYTHHHKA, MPOBEJeHA 3 BEPIIHHH NPAMO-
ro KyTa, ALIHATE iNOTeHY3y Ha Biapiskw 8 cm 1 4,9 cMm. 3HAHAITE
KATETH TPHKYTHHEA.

26.13. IN'nmoTenyaa NpAMOKYTHOrO TPHKVTHHKa mopieHioEe 50 cM, a npo-
EKIIA OJHOTO 3 KATeTiB HA rimoTeHyvay — 18 cm. 3HalgiTh KaTeTn
TPHEVTHHKA.

E 26.14. IlepnenaHKYIADP, NPOBeIeHNI i3 cepeHHH OCHOBH piBHODED-
pPeHOr0o TPHKYTHHKA N0 0IuHOl CTOPOHH, ALMHTE 11 HA BiApIakH 1 cm
i 8 cM, NOYHMHAKYH BiJ BepIINHH KVTA OpPH ocHOBL. 3HAHIITE nepH-
MeTp TPHKYTHHEA.

26.15. IlepnienauKyaAp, NpoBejeHuil i3 cepeJHHH OCHOEH piBHODeJpeHOTO
TPHKYTHHKA 10 DiYHOI cTOPOHH, AINWTE 11 Ha Biapiaku 6 cm 1 2 oM,
MOYMHAKYH BlJ] BEepPIIHHH, NPOTHIEXHOL OcHOBI, 3HAHAITE nepu-
MeTp TPHKYTHUKA.

26.16. Bucora, npoeesieHa 3 BEPIIMHY [NPAMOro KyTa NIPAMOKYTHOI'O TPHKYT-
HHKA, JLNIHTE riNoTeHY3V Ha BIAPI3KH, IO BlaHOCcATRCA AK 9 : 16.
SHANAITE KaTeTH TPHEYTHHKA, SKIO [Horo BucoTa jopieHoe 24 oM.

26.17. Bucora, npoBefieHA 3 BePIIHHHA NPAMOro KyTa NPAMOKYTHOTO TPH-
KVTHHEKA, JUIHTH iMOTEHY3V HA BIAPI3KH, OJWMH 3 AKHX JOPIBHIOE
16 cm, a Apyraf BiIHOCHTHCA J0 BHCOTH AK 3 : 4. 3HAHAITL BHCOTY
TPHKYTHHEKA.

26.18. Kono, BnHcale B poM0, TOYKOK JOTHKY JALIHTE CTOPOHY pomba Ha
pinpisk® 1 cM 1 4 cM. 3HaAAITE paaiyve KoJa.

E 26.19. 3uaiizite Bucory pisgobiudoi Tpanenii, ocoem skoi 10 cm
i 8 cm, a giaroHajb NepneHIUKYAApHA A0 0iuHOI CTOpPOHH.

26.20, 3naiiniTes BucoTy piBHOOIiuHOI Tpanenii, ocHoBH AKol 13 eMm 1 D oM,
a NIATOHAJIE NepHeHAWKYJIAPHA A0 DIYHOI CTOPOHH.

26.21. Kono, BnHcaHe Vv Tpaneniio, TOYKOK JOTHKY ALIHTE OiYHY CTOPOHY
Ha BiApiakH 4 cM 1 9 cM 3aBIOBKKH. 3HANTITE BHCOTY Tpanerii.

26.22. Kono, BnmHcaHe v Tpanemnin, TOYKOK JOTHEY ALIHTE OJHY 3 DIYHHX
CTOpIiH Ha BiApiaku 2 cM 1 8 cM 3aBJOBMKH, 4 1HIIY — HA BIApI3KH,
OIMH 3 AKHX AopieHIOE 4 cM. 3HAHIITE MepHMeTp Tpamemil.

Bnpabu gara nobmopenns

26.23. BicexTpHca rocTporo KyTa NpAMOKYTHOrO TPHKYTHHKA YTBOpIOE ai
CTOPOHOK TPHEYTHHKA KYT 18° JHAHIITE KYTH TPHKVTHHEKA.
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26.24. llpo Tpuryranen ABC 1 KLM sigomo, mo ZA + £ZB=/K + £L,
LB+ £C=2ZL + £ZM. YUn noaibui nil TpHKYTHHKNT

26.25. ¥ pipHoOI4HIN Tpanenil giaroHanks JIAHTHL TOCTPHH KYT HABILI.
HoBemiTh, Mo TYOHH KVT Tpanemil AOPIBHIOE TYOOMY KVTY Mim
MiaroHANTAMH.

Kummeba mamemamuka

26.26. CtyaeHTH arpoeKoJIOriYHOTO KOJEeIKY HA eKcIepHMeHTAJbHIH
minaxam 40 m zaBnoBxKH 1 20 M 3aBIIHPIIKH BHCAIMKYIOTE KAPTO-
K pasHbOro copry. Ob4HcaiTh, CKINBKH 3HAJOOHTBCA KapTomjil
ANA TAKOl AIIAHKH, AKINO B cepelHbOMY Ha 1 a morpibro 40 Kr
KAPTOILII.

a Likabi 3agaui — nomipkyi ograve

26.27. (Oaimniada Hwvw-Hopxa, 1976 p.) BucotTn rocTpoKyTHOTO TPHKYTHH-
ka ABC nmepernHaoThcA B Tounl O, a Ha siapiakax OB 1 OC noana-
yeno Toukwm B; 1 Cy, ana akux ZAB,C = ZAC,B = 90° [osenirs,
mo AB, = AC,.

§ 27. BnacTuBicTb GiCeKTPUCH TPUKYTHHMKA

Gv Teopema (BanacTHBicTh DiceKTpHCH TPHHYTHHKA). BicekTpuca Tpm-
KEYTHHKA MIJHTHE HOTO CTOPOHY HA BIAPIZKH, NMPONOpIiHHI NpH-
JerJauM 0 Hel cCTOPOHAM.

HHoaederna. Hexai AL — bGicekTpuca TpuryTtHuka ABC (man. 27.1). Hloge-

IeMo, 1o A5
' AC IO
B B
K
L L
i
AE O A ¢
Man. 27.1 Man. 27.2

1) Ilposenemo uyepea Touky C npsamy, napanensHy AB, Ta npoloB:xH-
Mo Dicexrpucy AL a0 neperHHY 13 niew npamow B Touni K (man. 27.2).
Toal £ LKC = ZABAL (axk BHYTpIINH] pI3HOCTOPOHHI KYTH NpPH NapaJielh-
HHX npAMHX AB i CK Ta ciunii AK).

2) Tpukytauk AKC — pisuobegpenunii (ockinskm £ BAL = ZLAC
i ZBAL = ZLKC, a rtomy £ KAC = ZAKC), a orxe, AC = KC.
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3) ZBLA = ZACLK (axk Bepruxkaassi). Tomy LAABL ~ AKCL (3a gBoMma
AB BL
kyrammu). Ore, — = —,
KC CL
Ane KC = AC, Tomy E=E &
AC LC
3 npono I:iTAB=EL MOM{HA OTPMMATH il TAKY: AB _ AC
RWEN AT T > = BL I

m ¥ rpurytTHury ABC AB = 8 c¢m, AC =4 em, BC =9 cm, AL -

* DicekTpHca TPpHKYTHHEKA. dHanTn BL 1 LC.

. Pozeg'azanna. Poarnasemo AABC na mamonkry 27.1.
1) Hexait BL. = x (cm), Toxi LC = BC — BL = 9 — x (cm).

) ABE BL _ 8 ¥
2) OekinbkH — = —, MAEMO PiBHAHHA: — =

AC LC 4 9-x
3) Orate, BL=6cm, LC =9 - 6 = 3 (cm).
Bidnosids: 6 cm, 3 cMm.

Jenlth s Megiana pisHoGeapeHoro TPHKYTHHKA, NpPOBeJieHA A0 OCHO-
- BH, AopieHoe 24 cM, a DiuHAa CTOpPOHA BIJHOCHTLCHA A0 OCHOBHU AK 3 @ 2.

. 3uaiiTH pasiye xosa, BHHCAHOIO V TPUKYTHHEK.

Pose'azanna. Hexann v tpurytaury ABC AB = BC,

- BK — mepiana (man. 27.3).

- 1) Togi BK € Tako:x BucoTOK 1 DicekTpucow. OcKLIBKH
TouKa [ — LeHTD BIMCAHOI'O KOJIA — € TOYKOW NepeTHHY
GicekTpuc TpHKyTHHKA, To | € BK, IK — pajiyc Koaa.
2) Ockinekn AB : AC = 3 : 2, noarauumo AB = 3x,
AC = 2x. K — cepeguna AC, Tomy AK = %: E?I =X
3) Ocrinexkn Al — GicexTpuca TpuryTHHKAa ABK, TO
AB BI

AK K’

, 3BIAKH x = 6 (cM).

4) Hexaii IK = r. Toni BI = 24 — r. Maemo: 3—1 = 0% = r‘ aBigkm r= 06 (cm).

X r
Bidnoside: 6 cMm.
(o CohopmynionTe i QOBEAITE TEOpeMY NPO BNacTURICTL DicekTpuck TPHUKYTHUKA.

!

§ Fosb axime 3agaui ma bukonaime bnpabu

'_1_1_| 27.1. BP — GicexTpuca TpuryTHUKA ABC (Man. 27.4). B
Axi a pieHOCTeH € DpoNOpPIiAMM: /‘ji’\
AB CP BC CP |l
1] o = —— 2y — = —
] BC AP : AB AP A P C
Man. 27.4
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AP BA AB EE’
3) — = ——; Rl =
} CP BC’ ) AP AP P{L'
27.2. BP — Dicekrpuca TpHKYTHHKa ABC (Man. 274). AP : PC =1 : 2,
AB = 3 cm. 3uaiigiTes BC.
27.5. BP — bicerrpuca rpukyrauxa ABC (man, 27.4). AB : BC =1 : 2,

27.6.

27.10.

217.11.

(4]

AP = 5 cM. 3HaligiTe PC.

27.4. BD - bicexktpuca TpukyTHHEKa ABC, AD = 3 cm, DC = 9 cm.

ARB
SHAHAITL BIIHOUIEHHA CTOPIH BC

. MA - OicexTprca TpuKyTHEKa MNL, ML = 4 cm, MN = 16 cm.

3uaiigiTs BigHomwenus Bigpiakie T

MD - ficexrpuca TpuKyTHHKAa KMP, KM = 8 cm, MP = 6 cm. Men-
mHil 3 Binpiakis, Ha AKl DicexTpuca MD pinuTtes cropony KP, mopis-
HIOE 3 cM. SHAlgiTE KP.

. ¥ TpHKYTHHEY ABC AB = 6 cm, BC = 12 cm. Binsmnii 3 Bigpiakis,

Ha AK1 OicexkTpuca BK ninmTte cropory AC, nopiBHioe 6 cvm. 3Hal-
miTe AC.

27.8. AL — bGicexkrpuca TpuxkyrEuka ABC, AB = 15 cm, AC = 12 cwm,
BC = 18 cm. 3naiinite BL i LC.

. BicekTpHCa TPHKVTHHKA IiATE CTOPOHY HA BiApiakH, pidHHIA J0B-

HHUH AKHX 1 cMm. 3HaliiTE NepuMeTp TPHKYVTHHKA, AKIO ARl iHmri
CTOPOHH JOPIBHIOIOTE 8 cM 1 6 cwm.

OcHoBa plBHODEADEHOrD TPHKYVTHHEA HopiBHIOE 18 cM, a DiceKTpHCa
ailaaTe OiYHY CTOPOHY Ha BigpisKH, 3 AKHX TOi, IN0 CYMIXHHH
3 OCHOBOIO, AopiBHIOE 12 cM. S3HAHAITE DepHMETp TPHKVTHHEKA.

Y pipHODEApPEHOMY TPHKYVTHHEKY OCHOBA MeHIIa Bl 0194HOI CTOPOHH
HA 9 cm, a DicekTpHca AiauTH OIYHY CTOPOHY HAa BIApPI3KH, AKI
BiTHOCATHCA AK 2 : D. SHAHAITE NEPHMETD TPHKVTHHEKA.

2712, V TpUKYTHHKY, CTOPOHH AKOro jgopisxHwioTs 15 em, 21 cm
1 24 cM, NpOBEJEeHO MIBKOJIO, HEHTP AKOr0o HAJNEXMHUTH DLABLININ cTO-
POHI TPHKYTHHKA 1| AKe JOTHHKAETLCH J0 ABOX 1HMHNX cTopiH. Ha aki
BIAPIZKH HNEHTD MIBKOJA ALTHTE OLILITY cTOpPOHY!

27.13. ¥ TpuryTHuK ABC Bnucano pomd CKLM rak, mo xkyT C y HHUX

cnineaEnil, K € AC, L € AB, M  BC. 3HalijiTs NOBXHHH Bigpis-
ki AL 1 LB, agmo AC = 18 em, BC = 12 cm, AB = 20 cMm.

Bripabu gz nobmopenns

27.14,

27.15.

Croponu napanenorpama sopisHowTs a i b (a > b). 3naiigite Bigpiz-
KM, HA AK] BicekTpHca rocTporo KyTa ALTHTE Horo Giasily cTOpPOHY.

Yu moxxe plaroHans AC rpanenii ABCD ainuTH HABIOLI 1 KT A,
1 kyr C7?

O
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27.16. V rpukyrauky ABC nposeneso sucory CH, npuuomy CH? = AH - BH
1 Touka H vHanemxurts cropori AB. llogenits, mo TprRyTHHK ABC -
npaMokyTHHHE (£ C = 90°).

Kummeba mamemamuka

27.17. Bpuraai 3 peMOHTY KBAPTHDP NOTPIDHO NOTHHBKVEATH (HOIITYVHATY-
PUTH) CTIHH KiIMHaTH 3,0 M 3aBIIMpPIIKK, 4,0 M 3aBJoBXKEN 1 2,8 M
3ABBHINKH. Ja3euuall Opuraga eurpadae 6 MimKis cyxol cyMiinl Ha
5 m® nosepxui. Kimuara mae ogui asepl i ogse sikmo. Ilupuna
aeepeir — 0,9 M, Bucora — 2 M, mupuHA BiKHaA — 2,2 M, BHCO-
Ta — 1,8 M. CRLIBKH MIIIKIE cyXol cyMiml norpibro npuabaru dpu-
raji, mobd MOBHICTIO NOTHHBKYBATH CTIHH BLJ nignoru o cresi?

Q Uikabi 3agaui — nomipkyi ograue

27.18. 1) Poap'saxiTs 3a21auy, BiATAK Jli3HAETECHA NPIZBHIINE BHJAATHOIO YEpa-
H IHIA — y4eHOro B ranyai pakeroOyaAyBaHHA TA HOCMOHABTHHKH, KOH-
i CTPYKTOPA HNEpWIMX WTYYHUX cynyrHukie 3emai i woemiunux

Kopabuis.

Eaaimm I{FTHA_l B napajgenorpaMa ABG:D, AKINO: /A | ZB |
/A Ba 20° 6inpmmit 3a £ B J | P
|/ A pTpH4i MeHIWi Big £ B K B
LA : ZB=T:96 b O

| 45° | 75° | 80° | 75° | 100° | 105° | 75° | 185°

2) llonikaeTreca (BHKOPHCTOBYVIOYH pi3HI JKepena 1HGopMalil)
Diorpathieo Ta JOCATHEHHAMH HAIOTO BHAATHOIO 3eMJIAKA.

§ 28. 3acrocyBaHHa NOAIGHOCTI TPUMKYTHMKIB
A0 po3B'A3yBaHHA 3aAay

Poarnanemo geAaki HiKagl BAACTHBOCTI reoMeTpHYHHMX (hiryp, AKL MOoXHA
BCTAHOBHUTH 3 noailbHOCTI TPHKYTHHKIB, Ta 3acTOCYBaAaHHA noaibHOCTL 0
NpaKTHYHMX 3ajJIad.

1. NponopuinHicTb BIAPI3KIB XOPA

(1! Teopema 1 (npo nponopuoiiigicTs Bigpiskie xopj). Axmo xopau
AB i CD neperHHaAKTECA B TOUWIi S, TO

AS-BS = CS-DS.
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lHoasedenna. Hexann xopan AB 1 CD nepermHaThCA ¥ C
B Touni S (man. 28.1).

1) Poarnanemo ASAD i1 ASCB, v aknx ZASD = Z~CSB
(Ak BepTHEKaABHI KyTH), £ DAB = ~ DCB (A BOHcaHI

KVTH, III0 CIHPAIOTLCA HA OJHY H TY caMy IVTry).
2) Topi ASAD ~ ASCB, aa apoMa KYTaMH, & OTKe,

A3 gS. TobTo AS- BS=CS-DS. B
CS S Man, 28.1

Hacaigox. Axmo O — nearp koaa, R — #oro paagiye, AB — xopaa,
S € AB, To AS-BS = R? — 4%, ne a = SO,

HMoaedenna. Ilpoeeagemo piamerp MN, mo NDpoxXxogHTE 4Yepes TOYKY S
(Mman, 28.2).

Toni AS-BS=MS-NS,AS-BS=(R+a)R—-a), AS-BS=R*-a*. B
A

§) D

Man. 28.2 . 28.3

m INiameTp Koaa AB nepneHauKynaApHHE o xopan MN i ne-
. perHHAaE 11 v Touni K. AK = 4 cm, KB = 9 cM. 3HaliTH JOBKHHY XOpD-
. ou MN.
- Posg’azanns. Ha mamonky 28.3 AB — piamerp kona, MN - xopaa,
AB | MN.
1) 3a TeopeMo0 Npo mMponopnifiHicTE Bigpiakie xopa, maemo: MK - KN =
= AK - KB. Toni MK - KN =4 - 9 = 36.
2) 3a BracTHBRICTIO JlaMeTpa KoJa, DepHeEIHKEVIADHOTO 10 XOpAH, MAEMO:
MK = KN.
3) Iloaraunmo MK = KN = x em, Togi x° = 36 1 x = 6 (cm).
4) MK = KN =6 (cM), Tomy MN =2 - 6 = 12 (cm).
Bidnosids: 12 cMm.

2. Qopmyna 6iCeKTPUCH TPUKYTHHMKA
ﬁ"lm AL — bicexkTpuca tpurkyTtanka ABC. losecTn ghopmyay Gicex-
“ " mpucu: AL® = AB-AC — BL - CL.
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. Hosedenna. Onuimemo HaBKOJO TPHKYVTHHEA ABC Koo # npoJoBXHMO

. AL no nepernny 3 koaom y touni T (man. 28.4).

1) £ABC = ZATC (Aak BoMcaH]I KYVTH, 110 COHPAKTh-

' ¢cA Ha ofHY H Ty camy ayry AC), £ BAL = ZCAL (3a
ymoeow). Tomy LABL o AATC (3a apoMa KyTraMmu).

AB AL
2) Maemo: — = ——, apinkm AL - AT = AB - AC,;
AT AC

AL-(AL + LT)=AB-AC; AL? + AL- LT = AB - AC,
Ane za TeopeMoOw nNpo nponopiifiHicTs BIApPI3KIE

XOpJ:
AL - LT = Bl -CL. " i
3) Orxe, AL2 + BL-CL = AB:-AC, an. 28.

robro AL?=AB-AC - BL-CL. &

3. lNponopuiAHICTE BIAPIZKIB CIYHOI Ta [OTHUYHOI

(I\ Teopema 2 (mpo nponopililigicTes BiApiakie ciuHol Ta AOTHUHOIL).
Armo 3 Touxkn S mMo3a KOJIOM NPOBECTH CiMHY, AKA NepPeTHHAC
Koao B Toukax A i B, ra moruuny SC, ge C — ToOYKA TOTHKY, TO

SC? = SA - SB.

Hoasedenna. Poarnanemo ManwoHok 28.5.

1) £ ABC - pnoucanni, tomy ZABC = %,—i—é,

L SCA = %Eﬁ' (nue. aanagy 49.14 3 miapyyHuKka aaa

7 Knacy), Tobro 2 SCA = ZABC.

2) Tomy ACSA ~ ABSC (3a apoMa KyTaMn).

S5C SA :
Orsxe, — = . Bsiaxu SC* = SA-SB. W Mas. 28.5

Hacaigor 1. Axmo 3 Toukn S npoeecTH ABiI ciuni, 0HA 3 AKHX

neperuHac Koao B Touxkax A i B, a apyra — B Toukax M i N, 1o
SA-SB = SM-SN.

Hacninok € oueBHIHHM, OCKINABKH KOMKHNHN 3 nobyTKiB SA - SB1SM - SN
3a Teopemol0 AopieHioe SCZ,

Hacaipor 2. Hxmo O — memTp Koaxa, B — moro pamiye, SC —
& normuma, C — Toura moTHry, T0 SC® = a®* — R%, ne a = SO.

lloeedenna. Ilposenemo ciluay uepea mHeHTp Koaa — Touky O (man. 28.6).
Toni aa reopemoro: SC2 = SM - SN; SC? = (a — R)la + R).
Orwe, SC2=a2 - R2. 1
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M M,
Man. 28.6 Man. 28.7

4. BumiprosaneHi poboTH Ha MICUEBOCTI

[IpunyveruMo, mo HaM NOTPIOHO BHMIPATH BHCOTY JeAKOro INpeaMeTa,
HanpHKiIan sucoTy AameER M, N, (Man. 28.7). Jlna nporo BcTaHOBHMO HAa
HeAkil BiacTaHl Big AAMHE Kepauay MN 3 ninasxkowo, mo o0epTaeThCA
HaBroJo Toukn N. CnpAMyeMo IIaHKY HA BEPXHK TOYKY N, AITHHH, AK
nokaszaHo Ha manwHKy 28.7. Ha zeMal nozraunmMo Touky A, v AKIH nJaH-
Ka BIHPATHMEThLCA B IMOBEPXHIO 3eMJ1.

Poarnanemo AANM (£ZM = 90°) 1 AAN M, (LM, = 90°). £ZA — IXHIH
CIILILHHH TOCTPHH KVT.

Toni LANM ~ AAN, M, (3a rocTpaM KyTOM).

MN MN . MN - AM
T[}M}'AM m"— apigkn M, N, = = 'S
Axmo, sanpurnan, MN = 2 m, AM = 3,2 M, AM, = 7,2 M, TO
MN, = 252 45 ).

O 5. 3agaui Ha nob6ygoey

m ITobyayBaTH TPHKYTHHK 3a JBOMAa KYVTAMH Ta MeJIiaHOIO,
- OPOBEIEHOK 3 BEPIIHMHH TPETHOT'O KYTa.

* Poze'azanna. Ha mamonky 28.8 zob0pameHo JBa 3ajaHHX KVTH H 3aja-
- HUii Bigpiaok. llobyayemMo TPHEYTHHK, YV HAKOro ABA KYTH BIANOBIAHO
* TOpPIBHIOIOTE JABOM 3ATAHHMM KYTAM, A4 MeNiaHa, NMPOBEIeHA 3 BepIIHHH
" TPeThLOI'O KyTa, JOPIBHIOE 38JJAHOMY BIIPI3KY.

LLo

Man. 28.8 Man. 28.9

1) Byayemo neaxkuii TpUKYTHHEK, noaibHuil go mykaHoro. [lasa nsoro
nobyayemo goBinbHUH TPHKYTHHK A, B, C, v sikoro Kyt 4, i B, nopissio-
I0TE aaganuM (Mman. 28.9).
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O
. 2) llposoaumo mempiany CM, TpukyTHnKa A, CB, 1 BiKIagaEM0 Ha 1IpA-
. miit CM ; Bigpizox CM, mo fopiBHIOE 3a1aHOMY.

- 3) Yepes Touky M npoBoaumMo npaMmy, napajienbHy A,B,. Bona nepern-
' Hae cTopoHH KyTa C B AeAKHX Toukax A 1 B (man. 28.9).

~ 4) Ockineen AB || A,B,, To ZA= /A, ZB = /B,. Omxe, 18a KyTH TpH-

KVTHHEA ABC nopiBHIOIOTE 3agaHHM.
Hoeenemo, mo M — cepeguna AB.

LA CM, o AACM (sa nppoMa kKyTaMi). ToMmy 6% = ﬁ
CM AM
CM M
AB,CM, = ABCM (3a aroma xkyramu). Tomy EM! = BIBMI'
Zyofy _ My 4LM, _AM 2 ;
Orxe, AM BM TobTO BM, BM' Ane A\M, = B;M, (3a noby
AM

IOBOKD), TOMY =11 AM = BM.

Orwe, CM — mepiana TpHKyTHHEA ABC 1 TpukyTHHK ABC — myrasuil.

(o CchopmynioiTe TeopeMy npo nponopuiiHicTs siapiakie xopa | Hacnipok 3 Hel. © Cdop-
MynioiTe TeopeMy NPo NPONopUiiHicTs siapiskie ciuHoT Ta goTHdHOT | Hacnigkm 3 Hel.

|
¥

§ Fosb'axims 3agaui ma buxonaiame Snpabu

m 28.1. (¥Yerno.) T = Toura neperuny xopa AB 1 CD (man. 28.10). ki
3 piBHOCTeH € mpaBHILHHMMH:

1)AT -TC = BT - TD: 2)AT-TB=CT -TD;
3) AT - DT = CT - BT; 4) CT - DT = AT - BT?
A '8 T g
B M
C
D N
Man. 28.10 Man. 28.11

28.2. (Veno.) TA — Bigpiaok gotu4aHOl 10 Koaa. [IBi ciuHi nepeTHHAIOTE KOJIO
BignoBigno B Toukax B i C ta M i N (man. 28.11). ki 3 piBHOCTEH
€ NpABHJILHHMMH:

1) TA2 = TB - BC; 2) TA* = TM - TN;
3) TB-TC =TM - MN; 4 TM -TN=TB-TC?
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E’ 28.3. Xopnu AB i CD xona nepeTHHaOTHLCA B Touni P, AP=9, PB =2,
DP = 4, 3mangite CP.

28.4. Xoporn MN i1 KL kona nmepeTHHaWTHECA B Touni A, KA = 6, AL = 3,
MA = 4. 3uaiigiTe AN.

28.5. SA — BiApi3oK A0oTHUYHOL A0 Kona, A — Touka aotury. CiluHa, 1mpo npo-
XOAUTL Yepea TOUKY S, nepeTHHae koo B Toukax B i C, SA = 6 cm,
SB = 4 em. duaiinite SC 1 BC,

28.6. MP - Bigpizoxk maoTHdHOl A0 Koxaa, P — Touka pornry. Cigna, mpo

NpoxoJAuTsL depe3 Touky M, neperuHae Kono B Toukax B 1 C,
MP =4 cm, MC = 8 em. daaigiTs MEB 1 BC.

28.7. Xopna AB, nopxuHA AKol 16 cMm, nmepeTHHAaeThcA 3 Xopaow CD
B Tounl T. AT = 2 em, CT = 1 cm. dHalglTh JoBxKHRY Xopan CD.

28.8. Xopaa CD azaBpnoBXkKH 13 cMm neperHHae xopay MN v tounmi A,
CA=4cva, MA = 2 cM. 3HaAHAITE JOBXKHAEY Xopau MN.

28.9. Ciuna, oo NpoxoAHTs 4Yepe3 TOUKY S, NepeTHHAE KOJO B ToOYKax A
i B, a iHma ciuHa, 0 NPOXOAHTHL 4Yepe3 TOYKH S 1 HeHTp Koaa O, —
B Toukax C i1 D (man, 28.12). SA = 4 em, SB = 16 eMm, SC = 2 em,

SHalaiTe pagive KoJa.

Man, 28.12 Man. 28.13

28.10. Ciuna, mo OpoXoAHTE Yepe3 TOUKY S, NepeTHHAE KOJ0 B TouKax A
i B, a agpyra ciuHa, 10 DpOXOJAHTE Yepe3 TOYKH S 1 meHTp KoJa
O, —yroukax CiD (man. 28.12). SA=4¢m, SB =9 cm, SC =3 oM.
JHAHITE AiaMeTp KoJa.

28.11. Jins anaxomxenns sucoru gixrapa B,C, suxkopucranu xepauny BC
aaproRxkn 1,5 M (man. 28.13). AB =1 m, AB, = 6 M. 3maiifiTe
BHcoTy nixrapsa B,C,.

25.12. JIpipHUK BHMIpAB BUCOTY JixTapa B,C,, BHKODHCTABIIM XepauHY
BC 3 naanrow AC (man. 28.13). 3HaiigiTs JoBMHHY BHKOpUCTAHOL
wepaunn BC, axkmo sucora nixrtapa ckiaana 8 m i AB, = 10 w,
AB = 2,5 M.

28.13. Illob6 zrafiTH Ha MicleBOoCTl BiicTAHE Bij TOYKH A [0 HeJOCTYIHOI

ToukH C, enbpann Touky B, a noTriM Ha nanepl nodyaAVBaAJIH TPHKYT-
HHK A, B,C, tak, mo £A = ZA, ZB = ZB, (man. 28.14). 3uanugits
AC, axkmo AB = 30 m, A;B, = o em, A,C, = 7 oM.

28.14. Xopan kKoxna AB i1 CD mneperHHawThcAa B Tounmi E.
AE : BE=1:3,CD =20 cn, DE = 5 cv. 3HaiigiTe AB.
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28.16.

28.18.

28.19.

B
f E“"wj A
C
/X
A B Ay B; =

Man. 28.14 Man. 28.15

3. Yepea Touky M, mo poaminieHa BcepeJMH] KoJia, NPOBeJeHO AEL

xopau ABiCD, AM =MB,CM =16 cm, DM : MC =1 : 4. 3nuaii-
aire ARB.

Ha manwnaky 28.15 AB - pornuna ao xona, AB = 3 cm. Touka O -
neHTp kona, AQ = 5 cM. 3HAHAITE JlaMeTp KoJia.

. Ha mamoHKyY 28.15 AB - gornuHa go Koja, Touxka O — OHeHTp KoJa,

AB = 8 cm, AO = 10 em. 3HalgITE pagive KoJa.

Hiamerp kona AB nepnesgukynapaui go xopma CD, AB i CD nepern-
HaWwThCA B Toumi M, AM = 2 ecm, CM = 4 cMm. 3HalifiTs pagiye KoJa.
Hiamerp kona MN i xopaa AB — BaaeMHO NepHeHAUKYIAPHI il nepe-
THHAaOTECA B Touni P, PB = 12 em, NP = 18 em. 3uaiiairs giaMmerp
K0J1a,

28.20. Ilepnesankynap, NpoBejleHHH 3 TOYKH KOJa Jio pajalyca,
JopieHKE 24 cM 1 JIAUTH pajiyc ¥V BiAHOIIEHHL 2 : 8, NOYHHAKYH
BlJl lleHTpa. dJHAWAITE pajlyc KoJja.

. dJHAaRgITE DicekTpHcy AL TpHKyTHHEa ABC, akmo AC = 15 cm,

AB =12 cm, BC = 18 cmM.

28.22. llobyayiiTe TPHKYTHHK 3a JABOMA KYVTAMH H DiceKTpHCOO,
NPOBEIEHOK 3 BEPIIMHH TPeThOro KyTa.

28.23. ITo6vaviiTe TPDHKYTHHE 3a JBOMA KVTAMH il BHCOTONI, NpOBe-
JEeHO 3 BepIIHHH TPeTLOr0 KyTa.

28.24. IlobynviiTe TpuRKYTHHE ABC 3a naspmM KyTom C, BiAHOIEH-
HAM cTopiH AC : CB = 3 : 2 Ta menianown CM.

O) Brpabu grs nobmopenns

28.25.

28.26.

28.27.

218

PL. — DicekTpHca TPHKYTHHKA PMN, PN = 6 cm, PM = 10 cm.
Binemmit 3 geox BiApiskie, Ha AKi DIEEHT]]HEH PL pinuTh cTopo-

HY MN, nopiBHoE 35 cM. dJHAHITH MEHIINH 13 IIMX BiJpI3KIB.

CTopoHH TPHKVTHHEA BIIHOCATHECA AK 3 : 4 : 6. 3HaHIITE CTOPOHH
noaibHoro HOMY TPHKYVTHHKA, NepHMETD AKOro JopiBHIOE 52 cM.
OcHoeH pieHOOIYHOL Tpanenil AOpPIBHIOWTE a ¢cM 1 b eMm (a = b). 3Hai-
HiTh KBAJIPAT BHCOTH Tpanemii, AKmo ii 6ivHa cTOpOHA NeplIeHIHKY-
NAPHA N0 NIATOHANI.
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D .
Kummeba mamemamuka

28.28. Ha pagi poauan 'opaierkie noTpidHO nmotdapdyeaTH 13 30BHIIIHBOTO

TA BHYTpIMIHLOrO OOKIE DaK 13 KpHIIKOKW AaA Boan. Bie mae gopmy
KyDa, pedpo axoro gopiBHwe 1,2 m. ¥ marasznHl € hapba B DanKax
mo 1 kri 2,5 Kr.

1) Crinexn m? norpibuo nodapbysarn?

2) Crinbku apbn 1 B Akux DaHKax norpidHo npuabaTi, AKIO HAa
1 m? sarpauaersca 0,2 gr dapbn?

O Uikabi 3agaui — nomipkyi ogHave

28.29. Ha opopoemxenHl Haibdiabmol cropoan AC tpuxkyrtEnka ABC Bin-
kaaaeHo eBiapisok CM = BC. Un moxe ryr ABM 6yl

1) rocTpum; 2) npaMmum?

AOMALUHSA CAMOCTIMHA POBOTA N¢ & (§§ 23-28)

Jasdanna 1-12 mawme no womupu eapianmu eidnosideit (A-T ), ceped
AKUX Auwe odun € npasuasvHum. OGepimeb npasuavHuit sapianm sidnosidi.

1. lano: AB | €D (man. 1), OA = 3 em, OB = 4 cm, BD = 12 em.

SHanaiTe AC.
A.BcMm B. 9 cm
B. 10 cm I'. 16 cMm

z. AMNABC ~ ADEF, AB : DE = 2 : 3. 3naligits
pigmomenna EF : BC.
A.d:2 B.3:5
B.2:3 I.d 14
3. da AKHX 3 HaBeJeHHX yMoB AABC ~ AA B C.7
A. ZA=ZA =30°
B. ZA=/ZA,, /B =40° /B, = 50°
B. ZB=AZB,, ZC=47°, £C, = 47°
. ZA=/A,, ZB = 150°, Z2C, = 150°
El 4. CL — bicekTpHca TpHKVTHHEA ABC, AC = 6 cm, BC =9 cv. Binsmnii

3 Binpiakie, Ha Akl OicexTpmea CL ginuTek cropory AB, nopiBHIOE
3 cMm. 3HaiigiTe AB.

A.T,.0em B. 6 cm B. 5cm I'. 6,5 cm

2. HKarer npaMorkyTHOro TpHKyYTHHKA jAopieHioe 12 cM, a Horo npoeknia
HA rimoTeHyay — 8 cM. dHAHJITE IiNOTEHY3Y TPHEYTHHEA.

A.1dbem B. 18 cm B. 16 cm I'. 24 oM

6. Xopna AB zappomxkn 12 cM neperuHae xopay CD B Touni K,
AK = 2 em, CK = 4 cM. 3HalOITE NoBXRAEY Xopau CD.

A.9cm bB. 8 oM B. 12 cm I 10 cm
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E3

11.

12,

O

7. CTOpoHM TPHKYTHHMKA BIJHOCATHCH AK 4 : 4 : D, 3HalAiTL HaMl-
MEHIIY CTOPOHY nojaidHoro HoOMY TPHKYTHHKA, AKIO cyMma Horo
cepejHBO]l 3a BEJHYMHOK 1 HAWOLILIIOL cTOpPIH AopiBHIOE T2 cM.

A. 18 cm B. 27 cmM B. Eﬂg CM I. 24 em

ABCD - tpaneuia, AB 1 CD - i1 ocHOBH, O — TOYKA NepeTHHY J1aro-
Haneid. AB - CD =4 cm, AO = 8 cm, OC = 6 oM. dHaigite AB.

A 12 cm B. 16 cm B. 14 cm I'. 18 cm

IIpama KL napanensHa ctopoHl BC TpHKYTHHEA 4
ABC, K € AB, L € AC (man. 2). BC = 9 cwm,

KL = 6 cm, KB = 4 cM. 3HAHIITE JOBXHHY CTO-

porn AB. K2 L
A 12 cm B. 8 cm \
B. 16 cm I. 10 cm B ¢

. Man. 2
10. Ilepamerp napanenorpama aopieHwe 30 cwm, -

a #oro BucoTH — 4 cMm 1 6 em. 3ralaiTe OlablIY CTOPOHY NADPAJENO-
rpaMa.

A.b6cm B. 8 cm B. 9 cm I'. 12 cm

Iliaronans pieHODIYHOI Tpanenil nepneHJHKYIAApPHA Jo 0I4HOI CTO-
poEl. Bucora Tpanenil gopieaoe 6 cM 1 41U TE DIJIBIIY OCHOBY HA JBa
BIIPi3KH, MEHIIHH 3 AKHX JOPIBHIOE 3 cM. SHAHAITE MeHIIY OCHOBY
Tpanenii.

A. 6 cm B. 8 cm B. 9 cm I'. 12 cm

Y TPHKYTHHKY, CTOPOHH AKOro JAopiBHIOKOTH 8 cMm, 12 em 1 15 cm,
NpPOBREEHO NIBKOJ0, IEHTP AKOr0 HAJEXHTH OLJBLIIH CTOPOHI TpPH-
KVTHHEKA 1 AKe JOTHKAETLCA [0 ABOX IHmMHAX cTopiH. Ha Akl Biapiskn
HeHTp MBKOJA JIJIHTE DLIBIIY CTOPOHY TPHKYTHHEA?

A.Bcvmi19cm B.8emi T oM
B. 7,.0cmi7.5cM I'.5cmi 10 e

Y aasdanni 13 nompibHo ecmaHnosumu sidnoaidnicmb Mix iHQOD-
Mauicw, nozHaveHow yugpamu ma 6yxeamu. Odna sidnoside zaiiea.

E3
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13. ¥ AABC: 2C = 90°, CK — BHcora TpHKyTHHKa, KB = 9 cM,
AK : CK = 4 : 3. ¥cTraHOBITH BIANOBIAHICTE Mi¥ CTODOHAMH TDHKVT-
HHKa ABC (1-3) Ta ixpivu nopxuHaMu (A-T).

Cmopoxna mpuxkymHyuka Hoaxwuna
1. AB A.15 cm
2. BC B. 16 cm
3. AC B. 20 cm
I. 25 eM
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D.
3ABAAHHSA AAS MEPEBIPKM 3HAHb AO § 23-238
AB L . AC
1. AABC ~ ALMN, T 3. SJHAHTITE BIOHOIIEHHA IN

2. Hosenits, mo AABC ~ AA B,C,, Aakmo
AB = 3 em, BC = 4 ca, AC = 5 cm,
AB =606cm, BC, =8cMm, AC, = 10 oM.

NHamo: KL | MN (man. 1), OL = 3 cwm,
LN = 6 em, OK = 2 em. 3uaiigite KM, K \

4. 3HaliniTE KaTeT NPAMOKYTHOIO TPHKVT- N =
HHUKA, KO fioro npoeknia va rinorenyay ¢ L N
JopisHIOE 4 ¢M, a rinorenysa — 295 cM. Mar. 1

2. AL — Dicexrpuca rpukyrEuka ABC, AB = 8 em, AC = 10 cm. Menmuni

3 Biapiakie, Ha AKi Gicekrpuca AL ainuts croporny BC, JopiBHWE
4 em. 3aanaits BC.

6. Xopna CD zaBpoB®EH 9 cvm nepernHae xopayv AB vy Toumi M,
CM =3 cma, AM =9 cm. 3HaIAIITE JOBXKHHY Xopau AB.

i

E] 7. CTOpoHM TPHKYTHHEKA BiJIHOCATHCA AK 2 : 6 : 7. 3HalAITE HEeBlJO-
Ml CTOPOHM OAiIDHOro HOMY TPHKYTHHMEA, AKI0 cyMa Horo OLABLIIOL
1 MeHUIIO]1 CcTOPIH A0OpiBHIOE 24 oM.

8. O - Touka neperuny aiaronanei tpanenii ABCD (AB || CD), AO = 6 cm,
OC = 4 cm. 3HAHAITE OCHOBH Tpamnenil, AKINO 1XHA cyMa JJOPIBHIOE
20 cmMm.

i-l!-| 9. 3raiaiTe BHcoTY plBHODIYHOI Tpanernil, OCHOBH AKOl JOPIBHHKTH
10 cm 1 6 cm, a glaroHans NeprneHAMKYAApHA 10 Di4HOI CTOPOHH.

Hodamxoesi 3asdanns

E 10. ¥ aeox pisHOoDeApeHHX TPHKVTHHKAX KVTH NpPH BepINHHI Mimx
cobow piBmi. IlepumeTp ogHOro 3 TPHKYTHHKIB gopiBHIoE 56 cm.
3uaiifiTe CTOPOHH LLOrO TPHKYTHHKA, AKMNIO ABI cTOpOHH iHINOIO
TPHKVTHHKA BiIHOCATECA AK 2 : 3.

11. Ha croponi AC Tpuryraurka ABC noanaueno Touky K Tary, upo
ZABK = ZC, AB = 8 em, AK = 4 cm. 3naiiaits KC.

BMPABM AASA MOBTOPEHHS TEMM 6
do § 23
1. Ha mamouxy 1 MN || KL.
1) OM : ON = 2 : 3. dnaigite MK : NL.
2) OL : ON =T : 5. 3naiigite OK : OM.

@ 2. llapanensnl npami MN i1 KL nepernHawTh
CTOPOHHM KyTa 3 BepmuHOw O (man. 1).

OM =4, NL =9, ON = MK. 3uaiinitTe a08- (o O
HUHY Blapiaka ON.
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E 3. [laro Bigpiaen a 1 b. llobyaviiTe BIAPIZOK X = e

a?

EI 4. Ha manoBry 2 AE : EC =2 :1, BD : DC = 3 : 2. 3BaifiTe

11.

12.

13.

222

BK : KE.

Man. 2
do § 24
3. AABC ~ AKLM. 3anosHiTh NOpPoHI KOMIPKH:

¥

""LE—,:.- ..EE::._
”AC_ 2) AC I

6. AABC ~ AA B,C;, AB =8 cm, BC = 6 cm, A,B, = 12 cn,
A,C, = 18 em. 3HalAITE HEB1AOMI CTOPOHH 0DOX TPHKYTHHKIB,
7. CropoHH TPHKYTHHKA BifjHocAThes #AK 2 : 5 : 6. 3maiigiTe nepn-
MEeTp TPHKYTHHKA, NOAIOHOIO AaHOMY, AKIIO:
1) itoro cepennsa 3a poamipoM cTopoHa aopisHioe 20 cw;
2) cyma Oineinol Ta MeHIIOl cToplH gopieHwe 40 cw.
8. ¥ TPpHKYTHHMKY HOpOBeleHO cepeaHI0 JdiHio. Yu nogibHMA TPHKYT-
HUK, 1[0 YTBOPHBCH, JAHOMY TPHEYTHHKY?

o § 25
9. 3a AKHX YMOB JBa TPHKYVTHHKH moaidHI:
1) ABi cTOpPOHH OJAHOI'O TPHKVTHHMKA HNponopuiiHi ABOM CTOPOHAM
iHIOro:
2) TPH CTOPOHH OAHOIO TPHKVTHHEA NpPONOPIIHHI TPLOM CTOpOHAaAM
1HIIOTO;
3) TP KYTH OHOTO TPHKYTHHKA JIOPIBHKKOTE TPHOM KyTam iHmIoro?

10. Ha kareri AC i rinorenyzi AB npaMoKyTHOro TpHKyTHHKA ABC

noasadYeHo ToYykH P 1 L Taki, mo ZAPL = 90° [opexirs, mo
AAPL ~« AACB.

Bigpiaku AB 1 CD nepernHawoThea B Toull O, OB = 30A, OC = 30D.
HNosegits, mo AAOD ~ A BOC.

Iliaronani Tpanemnil JiNATECA TOYKOK NEepeTHHY YV BigHOmeHH] 2 @ 3.
Menma ocHoBa Tpanenil jgopieHwe 8 oM. SHAHAITE DINBINY OCHOBY
Tpanenil.

¥ rpukyrHukax KM i K, L. .M, /K = ZK,, a CTOPOHH TPHKYTHHKA

KLM, mo yreopwotors KyT K, v 2,0 paza Dlabmil 3a CTOPOHH, 0 YTEO-
prootork kyT K,. daaigite LM, axmo L .M, = 4 cm.
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MNodiGHICMb MpUKymMHuUKIe

-

El

15.
16.

17.

19.

20.

27.

14, ABCD - rpaneunis, AD | BC, £ BAC = ZADC.
1) 3HaiiniTs nonidHl TPHKVTHHKH Ta NOBENITH IXHI0 NoAiDHICTE.
2) HosemiTs, mo AC* = AD - BC.

Ha croponax AC 1 BC rpukyranka ABC noapageno Touku M i N rak,
mo AC-CM = BC - CN. 3HainiTs nomidOHI TPHKYVTHHEH Ta JOBeIITh
IXHI0O NMOXIDHICTE.

Ha croporni AC rtpuryrHuxka ABC subGpano rtouky K Ttak, mo

ZBKC = ZABC, npuuoMmy .~ BKC - rynuii. 3maiipgites BC, axmio
AK =16 cm, CK = 9 cmM,

¥ TpukyTHUKY ABC uepez Touky N, mijo Hane:xuThs ctopoHi BC, npo-
BeJIEHO IIpAMi, IN0 NepeTHHAKTE cTOpoHH AB 1 AC BiANOBIIHO B TOUY-
kax M i K, i napaaeanni AC i AB. Jlogeaits, mpo MN - NK = BM - CK.,

18. AABC ~ AAB,Cy, Toukn I i I, — Toukn neperuny DicekTpuc
nHX TpHKYTHHEKIB. [losenits, mo AAIB ~ AA. T B,.

Y TtpuryTEHHKE ABC Bnucano npamMoxryTHHK KLMN, y saAkoro
KN =16 cm, LK = 10 cm. Ilpauomy K € AC, N € AC, M  BC,
L £ AB. 3naifiTh BHCOTY TPHKYTHHKA, NPOBEeleHY 3 BepmuHH B,
akmo AC = 24 cwm.

BD i AE - pucoTH roctTpoKkyTHoro TpuryTHHKa ABC. llosexiTh, Imo
DC - AC = EC - BC.

Mo § 26

21. Hakpecnite npaMoxkyTHHI TpHKVTHHRK KLM (£ K = 90°) i npose-
IiTL ¥V HeOMY BHcOTY KP. HEKl BiApiaKH € NpoeKiiaMH Kartetie KL
i KM ua rinorenyay?

22. Bucora npAMOKYTHOrO TPHKYTHHEKA, MPOBEJIeHA 3 BEPIIHHH NpA-
MOTO KyTa, JLIHATH rinoTeHy3y HA BIApiakH 1 cm 1 8 cm. 3HAHOITE
MEHIIIHH KaTeT TPHKYTHHKA.

Bucora npAMOKYTHOro TPHKYTHHKA, IPOBEJIEHA 3 BEPHIMHM MPAMOTO
KyTa, JopieHIE 24 cM, a NPOEKILIA OJHOIO 3 KATETIB HA riNOTEeHy3y —
18 cm. SHANAITE NPOEKIIID 1HINOrO KATETA HA IINOTEHY3Y TA KATETH
TPHEYVTHHEKA.

24. BM - dDicexTpHca pisHoOenpenoro TpHkyTHHKAa ABC (AB = BC).
3 roukun M po BC npoeepeno nepneEaukyiaap MK. 3rsaigites BM
i mepuMeTp TPHKYTHHEA, AKMO KC =9 em, MK = 12 oM.

IlepneEnMKYAApP, ODPpOBeNeHHII 3 BepPIIHHH KVTA NPAMOKVTHHKA J0
JOIATOHAJN], OLIWUTH 11 HA B1API3KH, HOBXHHH AKHX BIJHOCATHCHA AK
9 : 16. 3EaligiTh NepHMeTp NPAMOKVTHHEA, AKINO NOBHHA NepIeH-
nurynapa 12 cm.

26. Kono, snucase B poMm0, TOYKOK NOTHKY JLIHTE CTOPOHY pomba
Ha Bigpiakm 3,6 cv 1 6,4 em. 3maiigiTs giaronani pomba.

Y pieHOOIMHINA Tpanenil AlaroHANL NepHeHIHKVIApPHA Ao OI4HOI CTO-
poHH. Bucora Tpanenii gopisaioe 6 cM, a cepenHA JgiHia — 9 em. 3HAI-
OlTh OCHOBH TpAIerll.
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TEMA 6

O
No § 27
El 28. BM — bBicexrpuca TpuryrHuka ABC. 3HaAlAITE BiTHOMEHHSA m‘
sxmo Ao = 1.
BC 3

29. BD - bicekrpuca TpukyTHHKA ABC. 3HalaiTs cropony AB, aknpo
AD : DC =3 : 5, BC = 20 cMm.

[Z] 30. Oxna 3i cropin napanerorpama Ha 9 cM Giabma sa immy. Bicek-
TPHCA KYTa napajejorpaMa AineThs A1aroHanbs napaiesorpama Ha Bijg-
piskn 4 em 1 10 em. 3HAHAITE DepuMeTp NapajeyorpaMa.

31. Ilepumerp npamoryTHuKAa — 60 cm. BicekTpuca, 1o BHXOANTE 3 BeEp-
HIMHH KYyTa NPAMOKYTHHKA, ALIHTE HOro JAlaroHallk HA BIJIPISKH, IO

BIHOCATBCA AK T ! 8. 3HaAMAITL CTOPOHM NPAMOKYTHHEKA.

El 32, Touka D manexuts cropoHi AB tpukyrHnka ABC. IlopisuaiiTe
kvt ACD i BCD, axmo AC =6 cm, BC=8cm, AD=3cm, DB =T cm.
33

Y pieHODegpeHOMY TPHKYTHHKY pajlyc BOHCAHOIO KOJAa B O pasiB
MEHIIHWHA B1JI BHCOTH, NPOBEJASHOI JI0 OCHOBH. 3HAHAITE CTOPOHH TPH-

KVTHHEKA, AKIO Horo nepumetrp aopisaioe 90 cM.
Ho § 28

34. S — Toura neperuny xopa AB i CD, AS = 4, SB = 1. Axomy
yueny gopiedwe pobyrox CS - DS?

N E

35, Ciuni a i b BEHX0aaTE 3 TOUKH M, mo JexuTsL no3a Konom, Ciuna

a MepeTHHaEe KoJdo B ToukKax A i B, a ciuea b — B Toukax C i D.
Bignomo, mo MA - MB = 28, MC = 4. 3uaiinites MD i CD.

36. 3 Toukm A [0 Koaa nposejeHo AoTHuHY AM M A
i ciuny AP (man. 3). 3aaiigiTe JoBXKUHN Bipis- :
KiB AK 1 PK, akmo AM = 8 em, AP = 16 oM.

ril 37. 3 Toukn A 50 KoJa nposejeno goTHuHy AM
1 ciluny, AKa mepeTHHae Koao B Toukax K 1 P
(man. 3). AM = 10 ¢m, AP : AK = 4 : 1. 3uaii-
mite AK, AP ta KP.

38. Ilpopommenns mepnianu AM pienobespeHoOro
rpukyTHHKA ABC (AB = AC) neperuHae KO0J0, P
OIHMCAHE HABKOJO TPHKYTHHKA, ¥ Touni P, Man. 3
AM =6 cm, BC = 8 cm. 3uaiigite AP, ’

E| 39. V rpukyraury ABC a sepmunn B npoesegeno Gicerrpucy BL.
Binomo, mo BL =5 ¢em, AL =4 em, LC = 5 eMm. SHanniTe AB 1 BC.

40. ITobyayiire TpukyTHHK ABC 3a ganuM KyroMm A, BiIHOMEHHAM
cropin AC : AB =4 : 3 1 DicekTpucow AL.
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ToncbHe § memi &

Y3ATANbBHEHA TEOPEMA ®ATNECA
(Teopema npo nponopuinHi Biapiikw)

[lapanensni mpami, 0 NepeTHHAIOTH CTOPOHH KYTA, BIITHHAKTE HA
HOTO CTOPOHAX NMPONOPIIHHI BIAPIZKH
AB _ AC
BB, CC,
AB BB,

H 1, — =
ACTLIOK C. O E]

AB  AC
" AB, AC,

NOoAOIBEHI TPUKYTHWUKWA
IlBa MPUKYMHUKY HASHBAIOTH nodiGHumMu, AKIOO 1XHI KYTH Hl,tmu-
BiJITHO pmm H CTOPOHH OJHOTO TPHEVTHHKA NpPONOpIliiHl BIATMOBIIHHM
CTOPOHAM iHIIOrO.
Armo rpurkyrEnkn ABC 1 A, B,C, nopidnl mi:x coboio, To

A= AL FB=SRB,/ C=2rCi s = e = ak

AB BC AC

B
/\ f\
A C A, G

AB BC AC
AB ~BC AG

Armo AABC ~ AA B,C,, To 13 cIBBIAHOIIEHHA

BHIINTHBAE CHIBBIAHOINIEHHA:
AB : BC: AC=AB,: B,C,: A/C,.
Hi,[[Hﬂ[!llEEEHil nEpEHET]_}iB NoaIOHAX Tpm::‘j.muiﬂ NOpIBHIOE B1THO-
MeHHK BIAMOBIAHUX CTOPIH IHX TPHKYTHHEIB.
O3HAKW NOAIBHOCTI TPUKYTHHUKIB

Teopema 1 (3a gBOMa CTOPOHAMH TA KVTOM MiX HAMH). Armo aei
CTOPOHH OJHOT0 TPHKEYTHHEA NPONMOPHiHHI JBOM CTOPOHAM JIPYroro
i KYTH, YTEOpPEeHI IHMH CTOPOHAMH, MiK co0010 piBHI, TO TPHKYTHHKH
moxioHi.
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TEMA 6

Hacnigok 1. lIpAMOKYTHI TPDHKYTHHKH NogiOHi, AKINO KATeTH 01-
HOTO 3 HHX NPONopIiHHEI KaTeTaM Jpyroro.

Hacnipgok 2. ilkmo KyT npH BepmuMHI oJHOrOe piBHOOEeIpeHOTrO
TPHKYVTHHEA JOPiBHIOE KYTY NpPH BepIIHHI Apyroro piemoGeapeHoro
TPHKEYTHHEA, TO Il TPHKYTHHEH MOXi0HI.

Teopema 2 (2a npomMa Kyramu). AKuio Jea KYTH OHOr0 TPHKYTHH-
Ka BIANOBIAHO NOPIiBHIOWTE [IBOM KYTAM JIPYroro TPMKYTHHMKA, TO Wi
TPHKYTHHEH MoXi0HI.

Hacnipgok 1. PieHocTOpOoHHI TPHEYTHHEM noaibHi.

Hacaipnpox 2. Axmo KyT npu ocHoBi ogHOro pisHobeapeHoro TpHu-
KYTHHKA JOPIBHIOE KYTY HPH OCHOEL Apyroro pieHobfeapeHOro TpHKYT-
HHKA, TO Ul TPHEYTHHKH noaidni.

Hacnipgor 3. Axmo rocrpui KyT OJHOrO NPAMOKYTHOIO TPHEYT-
HHEA J0PIBHIOE FOCTPOMY KYTY APYroro npaMOoKyTHOrO TPHKEYTHHEA, TO
Ui TPHKYTHHEH noaidoHi.

Teopema 3 (3a Tproma cTopoHamMu). SKImPE TpH CTOPOHH OXHOTO

TPHKYTHHEA NMPOMOPIIHHI TPHOM CTOPOHAM JPYToro, To Il TPHKYTHHEKN
noxioHi.

CEPEQHI MPONOPUIVUHI BIOPI3KMK
Y NPAMOKYTHOMY TPUKYTHUKY

Teopema (npo cepenHi nponoprifHi BIAPIZKH B NPAMOKVTHOMY
TPHKYTHHEKY). 1) BucoTa npaMOKyTHOro TPHKYTHHEA, NpOBeleHa 3 Bep-
IHHH NPAMOro KyTa, € cepelHiM nponopuidiHMM NpoeKlil KATeTIiBE Ha
rinoTeHyay.

2) Karer npaMOKyTHOr0 TPHEYTHMKA € cepeaHiM nponopiiiamm
rinoTedHy3d Ta NPOo€KUil NLOT0 KATeTa HA riNnoTeHyay.

-
CD?=AD - BD,
AC? = AB - AD,
BC? = AB - BD.
A 5 B

BITACTUBICTb BICEKTPHUCHU TPUKYTHHUKA
Teopema (BracTHBICTE DiceKTpHCH TPHKVTHHKA). BicexTpmuca Tpu-
KYTHHEA /ILIHTE HOr0 CTOPOHY HA BiApi3KH, NponopuiiHi NpHISrInM 10
Hel CTOpOHAM.

AB _BL AB BL A

KC CL' AC ILc

AB BL AB AC

AC LC BL LC B
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MNodiGHICMb MpUKymMHuUKIe

SACTOCYBAHHA NOAIBHOCTI
TPUKYTHMKIB 0O PO3B'A3YBAHHA 3AL0AM

Teopema 1 (mpo nponopuiiiHicTs Bigpiakie xopa). dxmo xopan AB
i CD neperHHAIOTECA B TOYII S, TO

AS -BS =CS§ - DS.
C C

)
B B

Hacnipgox. Akmo O — uentp rona, R — soro paaiye, AB — xopja,
S € AB, to AS-BS = R®* — a®, ne a = SO.

M

N B

Teopema 2 (Oopo nNponopHlHHICTL BIAPIGKIE CIYHOL 1 JOTHYHOL).
AKmo 3 TOYKH S m0o3a KOJOM NPOBECTH CIMHY, KA NepeTHHAE KOJI0
B Tourax A 1 B, ra noruuny SC (C — Tourka JOTHKY), TO

SC==SA - SB.
Hacnigox 1. Axmo 3 ToukH S npoBecTH Bl ciuHi, 0JHA 3 AKHX
nepeTHHae Kodo B Toukax A i B, a apyra — y Toukax M i N, 7o
SA -8B =5M - SN,

Hacaipgox 2, dxkmo O — pnenrp koaa, R — #oro paaiye, SC — no-
ruuHa, C — Touka NOoTHKY, TOo SC* = a* — R%, ne a = SO.
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BIAOMOCTI 3 KYPCY AATEBPU 7 KAACY

PisHaHHa

Kopenem, abo poas azkom, pi6HAHHA HAZWBAKTH YHCI0, AKE MEPETEO-
plO€ pIBHAHHA B [IPABHJILHY UHCJIOBY pPiBHICTE.

ITpuxaadu. 1) Yucno 3 € kKopeHeMm piBHAHHA 2x — D = 1, OCKLIBKH
2-8—-5=1.

2) UYncno -2 He € KopeHeMm pisEgHHA 3x + 7 = 0, OCKiIBKH
3 (-2)+T=1=20,

Possg'asamu piénHanHa — 03HAYaEe 3HAWTH Bel Horo xKoperi abo joBecTH,
1110 KOPeHIE HeEMAE.

Ilea pIBHAHHA HASWBAKTL PIGHOCUABHUMU, AKIO BOHH MAKTL OJHL H Tl
cami rKopeHi, PiegoCHOLHMMH BBAMKAKTE i TAKI piBHAHHA, AKI He MAOTh
KOpEHIB,

INpuxaadu. 1) Pipnauna 4x = 8 1 x + 3 = 5 — pipHOCHABHI, OCKINBEKH
KOMKHE 3 HHX Ma€ €JHHHH KOpiHb, M0 JopiBHIOE 2.

2) PibaauEAa T — x =6 1 10x = 20 He € plBHOCHIBHHMH, OCKLIBKH IIep-
me Mae KopiEs — 4Hcao 1, a apyre — unciao 2.

ITig yac po3ar’A3yBaHHA PIGHAHL BHKOPHUCTOBYIOTE TAKI 81acmusocmi:

1) axuio B OyAb-AKIH 4aCTHH]I PIBHAHHA PO3KPHTH AVEKH abo 3BecTH
noaibHl AogaHKH, TO OJeDHUMO PIBHAHHSA, PIBHOCHJILHE JAHOMY;

2) AKMO B pIEHAHHI NepeHecTH J0JAHOK 3 OJHIel YACTHHH B lHIMY, 3Mi-
HHUBINK HOr0 3HAK HA NPOTHJEXHHUH, TO OJep¥HUMO DIBEHAHHA, PIBHOCH/IL-
He JaHOMY;

3) Ak 0DMABI YACTHHM PIBHAHHA NOMHOMMUTH albo noginuTH HA OfHE
i Te caMe, BiiMiHHe Bif HYJAA, YHCI0, TO OJEP:HXHMO DIBHAHHA, PIBHOCH -
He JaHOMY.

Pipaauasa suraaagy ax = b, ae a i b — aesaki uuena, x — aMiHHAa, HASHEBA-
OTh JiHilHUM pieHauuam 3 00HIEW 3MIHHOI.

Nani npo poss’'asku aiHiiiHOrO piBHAHHA MOJAMO 34 JOIOMOIOK CXEMH:

ax =0

il Wit

HH?E; tEL: ﬂ' flkmo a = 0,

b#0

™MX=— TO X — DyAL-AKe iy
TO KOPEHIE HeMAae
a THCI0 ¥ "

ITpuxaadu. 1) -0,5x = 14; 2) Ox = b:
x = 14 : {(-0,b): PiBHAHHA HE MAE
x ==28, KOPEeHIRB.

BaraTo piEHAHE NOCJALNOBHHMH NepeTBOPEHHAMH 3BOAATE A0 JlHIHHOIO
PIBHAHHSA, PIBHOCHJILHOIO JaHOMY.
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Bidomocmi 3 Kypcy anzebpu 7 Knacy

O

IIpuxkxadu. 1) d(x + 2) — 4x = -3(x + 7).

Poakpuemo ayvaxeu: dx + 10 — 4x = -3x - 21.
Ilepenecemo nogaHKH, 0 MICTATE 3MIHHY, YV JIBY YACTHHY PIBHAHHA,

a 1HIIl — ¥ nNpaBy, 3MIHUBIIN 3HAKH JOJAHKIB, AKlL NepeHOCHMO, Ha TPOTH-
nesui: 5x —4x + 3x =-21 - 10;

3BeeM0 noaloHl gogaskn: 4x = —31;

PO3B AMEMO OTPHUMAaHe JIIHIMHe pIBHAHHA: x = —31 : 4;
X==1,10.

Bidnosiow: —7,75.

x+1 5—-x x+13
- = - 5

2 3 6

[TomHOXHMO 0DHABL YACTHHH pPIBHAHHA HA HaIMeHIIe CHiAbLHe KpPATHE

2)

3HAMEHHHKIB ApobiB — uHciao 6:

6(x +1)  6(5-x) _ 6(x +183)

2 3 6
Hx+ 1)+ 2(0 —x)=x + 13.
Hani poss’saayemo, AK y nonepejHbLOMY NPHKJIAJL:
x+d4d+10-2x=x + 18:
or —2x—x=13—8 — 10:
Ox =0;
x — OyaAB-AKe YHCIO0.
Bidnoeids: Dyab-AKe 4HCIO0.

CreniHe 2 HATYpanbHWUM NMNOKA3IHUKOM
CmeneHeMm Hucad a 3 HAMYPANbHUM NOKAIHUKOM I HAZUBAKIOTE J00YTOK

Nl MHOMHHKIB, KOXXHHH 3 AKKUX JopieHWE a. CmeneHeM Yucaa a 3 NOKAa3-
HUKOM 1 HAZHBAIOTE CAME I YHCJIO.

[puxaadu. 1) 10*=10-10-10- 10 = 10 000;

o] -4+

3) 1,8' = 1.8;
4)0°=0-0=0.

Baraemuasocmi emenena 3 HamypaadbHUM NoKaAasHUKOM

= + R -

ﬂ"l : ﬂ:.ﬂ: —_ ﬂm_ﬂ" ﬂJ'H'H —_ .ﬂrﬂ : ﬂﬂ:i
{ﬂﬂl]ﬂ — ﬂ:fﬂ-ﬂ" ﬂﬂiﬂ = {ﬂﬂl]ﬂ - {EHIM*
(ab)" = anb", a"b" = (ab)".

Hpukaadu. 1) a'a® = a™® = a'”;
2) m3:m = m®!' = mt:
3) (b0 = Ho+ 1 = pHo0,

EHHDPHEWBF}D'—IH BJACTHBOCT] CTENeHA 3 HATYVPAJIBHHM I[NIOKAdHHKEOM,

MOAREMO 3GHAYHO CITPOILIIYVBATH obunclieHHA.

Hpuxaadu. 1) 1272 ; 1274 = 12754 = 1271 = 127T;

O
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&
2} {23)3 + 410 - 938 . {Ez}m = 9224 . 920 _ 924-20 _ 94 _ 16;
3) 3% .92 ~ 35 . [32}2 ~ 35 . 34 _ 95+4-6 _ 93 _ 9.
972 {33}& 36 ’

4) 512 - 0,212 =(5 - 0,2)12 =112 = ];
5)29-0,68=2-22-00FP=2-(2-0,0*=2-18=2-1=2,

OaHouneH

ITini Bupasn — upena, amingi, Ix crenedi i qobyTKH — HASHBAKTEL 00HO-
yAeHAMU.

Haupuma,q, 1: —% bEE; Tn5m“ = OJHOUYJIEeHH;
a+b

sApasu m + c=, p* — 2a + 3b; 5 ~ HE € OJHOYIeHaAMH.
ﬂ —

Armo oagoYIEeH MICTHTL TINBKH OJHH YHCIOBHH MHOMHHE, 1 10 TOIO 3
et MHOMHHMEK 33MHCAHO NePIINM, Ta MicTHTh cTeneHi pisanx amiHEMX, TO
TAKHMI OJHO4YJEeH HASHBAKTE OOHOUJACHOM cMAaHJdapmHozo suzaidy.

Hanpuxaaa, 2a?b — ogHOuaeH cTaHJAAPTHOrMO BUIJAAY, @& OJHOWIEH
2a®b - (—3ab") ue e ogmowrenom cranjaprHoro euraaay. lleii oanounen
MOXKHA 3BeCTH A0 OJHOYJIeHA CTAHAAPTHOMNO BHIJIALY.

2a®b - (-3ab”) = 2 - (-3) - (a®a) - (bb") = —6a®b®.

MuoO®eHHA OJHOUYUIEHIB

IITpukaadu.
1) -2x2%y7 - 5x=-2-5+(x%x) - y7 = -10x%";

1 2 1
2) E.ﬂacﬂ '[“?p"mg] - 1Ec3m =

_1__E_1 3 ndy . inBa3Y . 2 __l?n:i
- [T] E{P.ﬂ) (c®c?) - (m=m) = AR

==

[Minnecennn oqHOMIEHA 10 CTENeHNA
Hpurxaadu. 1) (-2m3n?)? = (-2)% - (m?)® - (n*)® = -8mn'?;

2'_} {“‘Eﬁdﬂlﬁ . 'I'_“].]ﬁ' ; {-:‘.‘5]'5 ; (dﬂ}ﬁ - cﬂﬂddﬂl

MHorouneH

Muozovaenom HAZHBAKOTE CYMY OofHouneHiB. MHorowneH, mio € CyMOK
OIHOYJIEHIE CTAHJAPTHOTO BHTIALY, cepell AKHX HeMae MoAIOHMX JonaH-
KiB, HASHBAKOTh MHOZOWJACHOM CMAHIAPMHOZ0 UZAATY.

Muorounen 3m?n — 5mn? + Tm®n + mn? He € MHOroO4YJIeHOM CTAHAAPT-
HOro BHTJAAY, ale Horo MOMHA 3BECTH [0 MHOTOYWJIeHA CTAHJAPTHOTO BH-

CAALY:
3m2n — 5mn2 + Tm%n + mn? = 10m3n — 4mn?.
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Bidomocmi 3 Kypcy anzebpu 7 Knacy

JNonasanua i BiAHIMAHHA MHOTOYJIeHIB
Hpuxaadu. 1) (2x2 + 3x-5)+ (x**-3x)=2x2 + Bx -5+ x2 - 3x =
= 3x% —b; o T
2)(Ba*-5+2a)—(20°+T-8a)=3a*-5+20—-20*—-T7+ 3a =
=a? + 5a — 12. == =
Muomxenna ooHOYICHA HA MHOTOWYWIEH
Mpuxaadu. 1) 3ala® — 2a + 7) = 3a * a® + 3a - (-2a) + 3a -
= 3at - 6aZ + 21a;
2) —2xy(8x% — 5xy + y°) = —2xy - 3x* — 2xy - (— Sxy) — 2xy - Yy =
= —6x% + 10x%y? — 2x1,
Muo#eHHS MHOTOYJIeHA HA MHOTOYJIeH
(a + b)(x + y) = ax + ay + bx + by.

=]
I

IMpuxaadu. 1) (3x — 5)(x + 2) = 3x* + 6x — 5x — 10 = 3x* + x — 10;

2) (2a - b)a® - 3ab + b*) = 2a® - 6a®b + 2ab® - ba® + 3ab® - bB*
= 2a° — Ta*b + Hab® - b,

QOopMyIH CEOPOMEHOT0 MHOMKCHHA

(@ — b)(a + b) = a® - b2,

(a + b)2 = a? + 2ab + b2,

(a — b): = a® — 2ab + b=,

(a — b)a? + ab + b*) = a® — b3,

(a + b)(a? — ab + b*) = a® + b3,

Ipuxkaradu. 1) (x — 5)(x + 5) = x* — 5% = x2 — 25;

2)(2m + 32 =(2mE+2-2m-3+32=4m? + 12m + 9;

3) (5x2 - 2xy)? = (5x2)?2 - 2 + 5x? : 2xy + (2xy)? = 25x% - 203y + 4x%y?;

4)(a-3Na?+3a+9)=(a—3)a®+ 3a+3%)=a®-3°=a®- 27T;

2) (-;—b+c3J(ihE —-;-ﬂfﬂ +£“’)= [-;:b+r3]:m

2 3
- T 242 =[l] zazl "
x[{ .!:J Eb % + (c%) J Eb + (=) Eb3+ﬂ.

PosknagaHHR MHOroYneHiBe Ha MHOXHWMKMK
Bunecenna CcHUIBHONO MHOMRHHEKA 38 IVEKH
ab + ac = a(b + ¢).
Hpuxaradu. 1) 12x% + 15x = 3x - 4x + 3x - 5 = 3x (4x + 5);
2) 25a3b — 20ab® = 5a®b - ba — 5a®b - 4b = 5a°b(ba — 4b).

Cnocid rpynyeaHH#
ax+ay+bx+by=alx+y)+blx+y=(x+yla + b).




Bidomocmi 3 Kypcy anzebpu 7 knacy

&
Ilpurxaradu. 1) ab — da + 26 — 10 = (ab — 5a) + (20 — 10) = a(b — 5) +
+ 2(b—5)=(b - b}a + 2);
2) a’b + ¢ — abec — ac = (a®b — abe) + (c2 —ac) =abla — ¢) — ¢la — ¢) =
= (a — c)}{ab — ¢).

Burkopucranaa gopmMysl CKOPOYEHOro MHOKECHHHA
a2—-b=(a-b¥a +b),
a? + 2ab + b = (a + b)?,
a® — 2ab + b® = (a - b)?,
a® - b3 = (a — b)(a® + ab + b?),
a® + b® = (a + b)(a® — ab + b3).
Hpukaadu. 1) x2 - 49=x2 -T2 =(x - Tx + 7):
2Yym2+10m +25=m2+ 2 -m-+ 5+ 5% =(m + 5)%;
3) 4a% — 12ab + 9% = (2a)®> — 2 - 2a - 3b + (3b)® = (2a — 3b);
Hct-64=c*—-P=(c—4)c2+c -4+ 4%)=(c— 4)c* + 4c + 16);

| ST N
5 g¥ T = [—IE] + () =

2
1 I
oy N 3 PR RS VT N O 1, ] [
[EI +y)[[21] Rl iy}]
1 2 3}(1 4 1 2y ]
=|—=x2 + —xt - — + y® |
[EI P || =&t oy Yo

DyHKuia

Axmo KoxHOMY 3HAYEHHIO He3alleHol 3MIHHOI BIAMOBIIAE €HHE 3HA-
YyeHHA 3aJeXHol 3MiHHOI, TO TAKy 3aleXHICTh HAHBAIOTE QUHKUIOHAAL
HOMN 3aaexdcHicmo, abo pyrKyic.

dMIHHY X V IIBOMY BHNAJKY HASHBAIOTE HE3AJAEHHOK 3MiHHOW (aDo ap-
ZYMCHITOM), 8 BMIHHY I — 3aacxHow 3MminHow (abo ¢yxkuieo B 3anaHO-
ro apryMmesTy).

Yeci aHaueHHA, AKUX HAOVBae HesaJeXHa 3MIHHA (ApryMeHT), VTBOPIO-
IOTE 00Aacmb UHAYCHHA QUHKYIL; yCl 3HAYEHHA, AKX HAOVBae 3anexHa
amiHHA (PyHKIA), VTEOPHOWTE 004acmb IHAYEHb DYHKYIL.

JIiHiitHOW HAZNBAKTH (PYHKOIK, AKY MOMKHA 3ajJaTH (DOPMYJIOK BHIJIA-
ny y = kx + [, ne x — Hesane:xHA 3MiHHA, k 1 [ — geAK]l uncaa.

I'patpirom Dyas-Akol AlHIMHOL (pyHKUIIL € npaMa. [Ina nobyaoen rpadika
niHlitHOI PyHKIIL JOCHUTE 3HAHTH KOOPAMHATH ABOX TOYOK rpadika, 1nmoaHa-
YHUTH Il TOYKH HAa KOOPAMHATHIN ILIOLIMHI 1 NIPOBECTH Yepes HUX NpAMY.

[Ipuxaad. Ilobynyemo rpacik ¢pvHEDI iy = —3x + 4.
CranazemMo TabDaummo ANA JeAKHX ABOX 3Ha4YeHb APrYMEHTY:

X 0 3
] 1 -5

[IoarauuMo HA KOOPAHMHATHIN NAOMHHI OTPHMAHI TOYKH TA OPOBEIEMO
yepes HUX npamy (Mman, 1).
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O
i
—d 1
b - —
D} | 3 x
L] : : L]
—2 Ll
1 y=-2
Man. 1 Man., 2

ITpurkaad. Ilodbyayemo rpagir dyarmii y = -2. byap-AKoMY 3HAYEHHID
X BIJINOBIIAE OJHE H Te caMe 3HA4YeHHA J, mo jgopieHie —2. I'padirom
(hyvHKIIl € mpAMa, 0 CKJAAJAETHCA 3 TOYOK 3 KoopamHAaTaMu (x; —2), ae
x — bynb-Aake uHchao. llozpaunmo Bl OyAR-AK] TAaKl TOYKH, HANDPHHKJIAI

(3; -2) 1 (—4; —2), 1 nposegemMo yeped HUX npaMy (Man. 2).

Cucremu NiHIMHUX PIBHAHD
3 ABOMa 3IMIHHMMM

Arxnio Tpeba 3HANTH CNINBEHUEA po3B A30K ABoX (abo OLABIIOL KLILKOCTI)
PiBHAHBL, TO KAMVTh, 110 Il PIBHAHHA YTBOPHIOThE CUCMEMY PIGHAHD.

2x + iy = 3,

3 5 cHCTeMAa PIBHAHB 3 JBOMA 3MIHHHMH X 1 J.
x—-3y =

ITpuxkaad. {

Poas'askom cucmemu pieHaHb 3 dsoMa 3MIHHUMU HABWBAKOTL NADY 3HA-
YeHL 3MIHHHX, [IPH AKHX KOMHe DIEHAHHA NepPEeTBOPIOETLCHA Y NPABHJIILHY
YHCJA0BY PIBHICTE.

IMTapa uncen x = 2; y = —1 € po3p’A3K0M BHIIEBKA3aHOI CHCTEMH, OCKLIL-
K 22+ (-1)=312-3-(—1) = 9.

IMTapa uucen x = 5; ¥y = —7 He € pPO3B'A3KOM cHcTeMH. [Ina mux 3HA-
YeHL 3MIHHHX MNOepile piBHAHHA NepeTBOPIETHLCHA V NPABHIALHY PIBHICTE
(2-5+(-V)=3),anpyre—nHi (00— 3" (-7) =26 # 3).

Poze'azamu cucmemy pieHAHL 03HAYAE 3HAHTH Bei 11 poas'asxkn abo mo-
BECTH, III0 PO3B A3KiB HeMae.
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Po3p’'a3yBaHHA CHCTEMH ABOX JiHIHHHX piBHAHB
3 ABOMA 3MIHHMMM cHocoboM MiJICTAHOBKMW

Poaa* ) 3x —-Ty =1,
03B A3ATH CHCTEM IBHAHB
v 4x + 9y = 38,
1. | Bapamaemo oy 3MiIHHY 3 AKOro-He- | d3x=1+Ty,
Ovas pPIBHAHHA CHCTEMH Yepes Apyry 1+ 7y
B
2. | 3amicTes niel 3MiEHOI DIACTABASEMO | 1+ 7y
B iHIme piBHAHHA CHCTEMH BHpas, Lo 4 - + 9y = 38
VTBOPHBCSH 3
3. | Poas’aayeMo oTpHMAaHe PIBHAHHSA 3 01 | 41 +T7y)+ 3 -9y = 3 - 38,
Hiew aMiHHOI 4 + 28y + 27y = 114,
a6y =110,
y=2
4. | 3maxoauMo BiNOBiHe ZRAYEHHA APY- | _1+7-2
roi amisHOl e=—g
X=29
5. | 3anucyemo BiAnoOBiAL (5; 2)
Poap'nayBaHHA CHCTEMH JBOX JiHIHHHX piBHAHL
3 IBOMA 3IMIHHMMH CIHoCoOOM JogaBaHHA
Poan! " Tx -4y = 2,
038 A3aTH CHCTEM IBHHHB
2 5x + 3y = 19.
1. | Meo:xamo (axmo € meobxigricTs) 0bH- Tx —4dy = 2, ]:.;3
OBl YACTHHH OJHOI'O YH 0DOX pPIBEHAHE
cHeTeMHM Ha Taki unena, mob koedi- bx + 3y =19; |4
HiEHTH NpH OAHIA 31 SMIHEMX cTanmn B
OpPOTHIEAHAMHA YHCJIAMHA 2lx —12y = 6,
20x + 12y = 76
2. | donaemo nounenHo naieli # npaei ua- 41x = 82
CTHHH PiBHAHB CHCTEMH
3. | Poar aayeMo oTpuMaHe DIBHAHHA 3 0]- x=2
HiEW 3MIHHOO
4. | IligcTapnaemMo 3IHAIeHe JHAYEHHSHA T-2—-4y =2,
AMIHHOI B OJlHE 3 pPIBHAHB CHCTEMM ~4y = -12,
(kpaume nmoyaTkoBol) i aHAXOAMMO Bia- y=23
NOBiIHE 3JHAYEHHA APVrol aMiEHOL
5. | Banucyemo Bianosine (2; 3)
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BLZIOMOCTI 3 KYPCY I'EOMETPII
T RJIACY

EnemeHTapHi reoMeTpuyHi Qirypm
Ta IXHI BNacTUBOCTI

(OcHOBHMMH reoMeTpHYHHMMH (DIirVpaMH Ha ILIOIIHHI € mMoYka | npama.
Bidpizkxom HAZNBAKOTH YACTHHY NPAMOl, AKA CKJAAJAETECA 3 YCIX TOYOK

i€l OPAMOl, 110 JIeKATE MIX ABOMA Il TOYKAMH, PasoM 4 B
iz nuvu rouxkamu. Ha mamwary 1: sigpisor AB, TOuKH e it
A i B - xinyi sidpiska. Max. 1

Toura A alauTe DpAMY HA JABl YacTHHH (Mman. 2).

KokHy 3 oTpUMAHMX YACTHH pPa30M 3 TOYKOK A HazHBa-

. A

IOTE NPOMEeHeM, 1110 BUXOAHTE i3 Touku A. Tomy A Hasu- M
BAKOTH NOYAMKOM KOMXHOIO 3 NPOMEHIB, Moz, 2

Ilea npoMeHi, 1110 MAIOTH COIIBEHHAN NOYATOK TA A0INOB- '
HIOWOTE OJIHH OJIHOrO /10 NpAMOi, HASMBAKTE JONOEHAAb- i
HUMU.

KRym — ne reomerpuuna d¢irypa, AKa CEKJIaJAEThCHA
3 JIBOX IpPOMEHiB, 110 BUXOAATE 3 0gHlel ToukH. [Ipomeni
HAZUBAKOTL CMOPOHAMU Kyma, a IXHIl eniabHUE noua-
TOK — @epuiuHoio kyma. Ha mamonry 3: xyr AOB, © =
Touka O — fioro Bepumnea, OA ta OB — CcTOpOHH KYyTa. S o

SanucaTH el KyT MoxHa Tak: SAOB, A BOA, 0.

Bicekmpucow Kymda HA3IUBAKOTHL NPOMiHL, AKHH BUXOAHTE 3 BepPIIHHH
KYTAa, NPOXOAUTHL Mi¥ Horo cTopoHaMH # AinuTe Horo HABMiN,

I1.

I1I.

AkcioMu nnadiMmeTpii

Hra 6 He Oyna npaMa, ICHYOTE TOYKH, AKL 1H HAJNEXATH, 1 TOUKH, AK]
1l He HAJEIKATH.

Yepez Ovab-AK]l ABl TOYKH MOMHA NPOBECTH NPAMY 1 J0 TOro 3 Tilb-
KH OJHYV.

3 TPLOX TOYOK HA NPAMIA OJHA 1 TINRKH OJHA JEMHTE MIX JABOMAa
IHIITHMH.

Komuuit Bigpizork mae nepuy AoBxuny, 6insimy 3a HYIb.

Hoe:xuHa Biapiaka JOpiBHKE CYMI JOBMHH YACTHH, HA HK]1 Horo poa-
bueae Oyab-AKa Horo eHyTpimHa Touka. (Ha man. 4: AB = AC + CB.)
Koxxuanii kyr Mae nepny rpagyeny mipy, 6insmy 3a ayns,. Poaropayriii
KyT gopieHioe 180°.

VII. Fpaaycaa mipa kyra aopieHwoe cyMi rpaayveHux mip kyris, Ha sAxi

iforo poabueae OyIb-AKHH NpoMiHL, [0 NPOXOJAUTL MM Horo cTopo-
HaMu. ZAOB = ZAOK + ZKOB (man. 9).

A

L
-
o
o
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O
CyMipHI Ta BEpPTUKANBHI KYTH

IlBa KyTH HAZHBAKTE CYMINHUMU, AKIINO OJHA CTOPOHA B HUX CHOLNbLHA,
a JBi iHImIL CTOPOHM HMX KYTIB € JONOBHANBHHMH IMPOMEHAMH.

Ha manwoary 6: kyrn ZAOK 1 Z KOB — cymixHI.

Baacmusicme cymimnux kymis. CyMma cyMiXXHHX KYTIE gopieaie 180°,

IIepa KyTH HAZHBAIOTHE EEPMUKAIBHUMU, AKIO CTOPOHHM OJHOIO 3 HHX
€ NONOBHAJBHUMH [IPOMEHAMH CTOpPIH IHIIOrO.

K A
/ \ﬂ_
A O B ke B
Man. 6 Man. T

Ha manwsky 7: ZAKC 1 2 DKB — peprukansni, FAKD i ~CKB Taxkox
BEPTHKAJLHI,
Baracmusicme sepmukansHux kymis. BepruransHl KyTH pieHI M3 cobom.

[NepneHauKynapHi Ta napanensHi NpaMi
Bl mpAMi HASUBAIOTE E3AEMHO NEPREHOUKYAAPHUMU, AKINO BOHH Hepe-
THHAKTLCA N1 OPAMUM KYTOM.
Ha manwoskKy 8: npami a i b — nepneHauKyIapHi.
el npAaMl HA MAONIHH]I HAGHBAKOTE napafelbHuUMU, AKIO BOHH He

NepeTHHAKTLCH.
Ha manionky 9: npami a 1 b — napaneibHl.

i
b =

a

b
Man. 8 Man. 9

OcHosHa eracmusicmb nApaicAbHuXx npaMux {axciora napareabHocnii
npaMux ). Hepea Toury, [0 He JIeXKHUTEL HA JaHIN NpaAMii, MOMHA IPOBECTH
TLABKH OJHY NpAMY, NapajlelbHy AaH1.

KyTh, WO YTBOPWAKCA NPU NEPETUHI 4BOX NPAMKMX CIYHOMO.
O3HakM Ta BNACTUBICTE NapanenbHOCTI NPAMMKX.
BnacTuBOCTI KYTIB, WO YTEBOPHUIMUCA NPH NEPeTUHI OBOX
napanensHux NpPaMux CiYHow

. ¢ IlpaMmy ¢ HAZUBAKWTE CiYHOKW ANA OpAMHUX a 1 b, Ak
ll2 BOHA NMEpPeTHHAE IX y ABoX Toukax (man. 10).
1|3 Mapu xyris 4 i 5, 3 i 6 nasusaoTs gHympiwHiny 0dHo-
=6 cmopoHHiMu kKymamu; napa Kyrie 4 1 6, 3 1 5 — aHym-
b_—=17 pittnimu piznocmoponsimu; napm gyrie 115,216,317, 4
i 8 — gidnosidHumu Kymamii.
Max. 10 Oznaxu napaieabvHocmi nPAMUx

1. Axmo npH mepeTHHl ABOX NPAMHX CIYMHOK BIANOBIAHI KYTH pPIBHI, TO
NpaAMl DapanenbHi.
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. JIK1II0 NpH DepeTHH] ABOX NPAMHX CIYHOI BHYTPIIIHI pPi3HOCTOPOHHI
KVTH piBHI MiX coDow, To npAMl napaJjienbHl.

. ARImoO NpH DepeTHHl ABOX NPAMHX CIYHOK CyMa BHYTPIIIHIX OJHOCTO-
pPOHHIX KyTiE gopieHioe 180°, To npami napanenbHi.

. JBl npami, nepneHAUKYAAPHL 0 TPeThLOl NpAMOl, NapaneiakHi.

o 8 N0

Braemusiemv napareasiux npamux. [IBl npami, nmapanenbHi TpeTii
npAMii, napanejbHl OJHA OOHIN,

BnactueocTi kyTiB, yTBOpEHUX NPWU NEPETUHI
napanenbHUx NPAMKUX CIYHOIO

1. BignoeiaHi KyTH, {0 YTBOPHJIHCA NPH NepeTHHI napajejbHHX NPAMHX
ciluHOW, pieEH]I Mix coDoo.

2. BayTpimHi plaHOCTOPOHHI KYTH, 10 VTEBOPHUIHCH IIPH NepeTHHI napa-
JeILHHUX NpAMHX cl4HOW, pieHI M} coboto.

3. CymMa BHYTPIIIHIX OJHOCTOPOHHIX KVYTIB, 0 YTEBOPHIHCA NPH NepeTHHI
napajejibHHX NpAMHX ciuHON, AopieHIoe 180°,

TPUKYTHMK | HOrO ENeMEeHTH

TpuxymuuxoM HAZHBAIOTE (DIrypy, OO0 CKJIAJAETHCA 3 TPHOX TOYOK, AKl
He JeaTh Ha OJHIH mpAMif, 1 TPROX BIAPISKIB, AKI CHOJVYAKTE 1 TOUYKH
(manx. 11).

Tourkn A, B, C - sepuwiunu mpuxymuuka; siapiakn AB = ¢, AC = b,
BC = a — cmopornu mpuxkymuura; £ BAC, ZABC, £ BCA — kymu mpuwxym-
HUK.

[Tepumempom mpukymHuKka HAZHBAIOTE CYMY JOBMKHH yciX Horo cro-
pin: P,.. = AB + BC + CA.

Medianow mpuxkymHuxka HASHBAKTE BiAPI30K, 0 CHOJYYAE BEePIONHHY
TPHEYTHHEKA 13 Cepe/IHHOK NMPOTHJIEHOI CTOPOHH.

Ha mamonry 12: AM, — mexiana TpuKyTHHKa ABC.

Bicexkmpucowo mpuxkymHuka HA3WBAIOTE BlApidoK OiCEKTPHCH KYTa TPH-
KYTHHEA, 0 CNOJAVYAaE BEPINHHY TPHEKYTHHEK& 3 TOYKOK NPOTHJIEXHOIL
CTOPOHH.

B A A A
R ‘ . C - = p—4 (7
A h C J'I-'f] B L‘| H:I
Mana. 11 Man. 12 Maxn. 13 Man. 14

Ha manwsky 13: AL, — GicekTpHuca TpukyTHHKa ABC.

Bucomow mpukymHiuka HA3UBAKIOTLE NePHeHAHKVIADP, OPOBEJeHH 3 Bep-
IIWHE TPHKYTHHKA J0 NpAMOI, 1IN0 MICTHTE HOMO NPOTHIEMXHY CTOPOHY.

Ha manwsary 14: AH, — sucora AABC.

Cyma xkymis mpuxymuuxa dopisuwe 180°.

Hepisnicms mpuxkymuurxa. Koxuaa cropoHa TPUHKYTHHMKA MeHIIA Bij
CYMH JIBOX IHIINX CTOPIH.
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Y TpHKVTHHEY:
1) mporn GiabsIIOl CTOPOHH JIEMEHTE DLIBIIHHA KYT;
2) nporn DlaBIIOro KYTA JIeEHThL OlIbIIA CTOPOHA.

O3HaKK pIBHOCTI TPMKYTHMUKIB

Ilepuia oanara pisnocmi mpukymHyukie (3a déoma cmopoHamu it Kymom
Mide HuMmMu )., AKmo ABL CTOPOHH 1 KYT MM HHMH OJHOIO TPHKVTHHKA
NOPIBHIIOTE BIANOBIAHO ABOM CTODOHAM 1 KYTY Mi¥ HHMH IHIIONO TPHKYT-
HHKA, TO TAK] TPHKYTHHKH pleHI Mix cobolo (Man. 13).

B B,
A{ﬂ\c %/&/H\q

Man. 15

Ipyza osnaka pisnocmi mpukymuukis (3a emopouow i deoma npune2nau-
mu do Hel kymamu ). Ao cropoHa i ABa NpUIerjiHx o Hel KYTH OJHOTO
TPHEYVTHHEA JOpPIBHIOTE BIANOBIAHO cTOpOHL 1 ABOM NpHJIeraIMM A0 Hel
KYTaM iHINOro TPHKYTHHEKA, TO TAKI TDHKYTHHKH piBHI Mix coboro (man. 16).

B B
A/>E A]A El
Man. 16

Tpema osHaka pieHocmi MpPUKYMHUKIE (3a mpbsoMa cmopoHamu ).
Armo TpH CTOPOHH OAHOrO TPHKYTHHEA JOPIBHIKTE TPhOM CTOPOHAM
IHIIOro TPHKYTHHKA, TO TaKl TPHKYTHHKH piBHI Mi: cobomo (Mman. 17).

B B,
A/\E ﬂl//\:\ﬂ1

Maxn. 17

Buan TpukyTHUKIB
TpUKYTHHK HAZHBAKWTE pigHoOcdpeHum, AKINO B HROI'O JIBl CTOPOHH MIX
cobow pieHi.
Ha mamosry 18: A ABC — pisnobenpennii, AC i BC — Horo GivHi cmo-
ponu, AB — ocHosa.
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D .
Baracmusicmes kymiae pieHobGedpeHozo MPUKymHUKA. C
Y piBHODeApEeHOMY TPHKYTHHKY KYTH IIPH OCHOB1 pIBHI.

Oznaka pienobedpeHozo mpukymHuuka. SIKmo B Tpu-
KYTHHKY JBa KYTH MU coDom pleHI, TO BIH piBHOoDej-

peHHH,
Tpuxkyraug, yel cropoHH sakoro mixx cobow piexi, A B
HA3UBAKIOTE PIBHOCMOPOHHIM. Man. 18
Ha manwary 19: A ABC — plBHOCTOPOHHIM.
Baacmusgicmb Kymis pi6HOCMOPOHHbOZO MPUKYMHU- B
Kd. ¥ei KyTH piBHOCTOPOHHBOIO TPHKYTHUKA JOPiBHIO-
©0Th 1o 60°.

Osnakxka pisHOCMOPOHHBOZO MpukymHurka. dxmio

B TPHKVTHHEY BCl KVTH piBHI, TO BiH pIBHOCTOPOHHIH.
TpuKYTHHE, yCl CTOPOHH AKOI'0O DIZHATLCA JOBMKH- 4 4 e

HOK, HASHBAKOTE PIIHOCMOPOHHIM. Mas. 19

Baacmusicms Gicexkmpucu pisnHobedpeHozo mpukym-
Huka. ¥ piBHﬂﬁ-E,II;[}EH'DM}F TPHKYTHHKY DiceKkTpHca, NpOBeleHA 10 OCHOBH,
€ HOro MeJlaHoOw 1 BHCOTO.

Ha manmwrary 20: dicekTpuca AN, npoeeaera no ocHosl BC pisrHoDeape-
HOTO TPHEYTHHKa ABC, € TakoXx HOro MegiaHow 1 BHCOTOO.

N X

Man. 20 Man. 21 Man, 22

A

JajekHo Bl KYTIB pPO3riAaloTh TaAKl BHAH TPHKYTHHEKIB:

e zocmpoxkymHuuil (vcl KVTH AKoro roctpl — man. 21);

e npamoxymHuii (0AHH 3 KVTIB AKOr0 NpAMHIHA, & ABa 1HIIl — rocTpi —
Maa. 22);

e mynoxkymuxuit (OJHH 3 KVTIB AKOro TVIOHH, a ABAa 1HIOII — roctpli -
man. 23).

30BHIWHIA KYT TPUKYTHUKA
SOGHIWHIM KymoM MPUKYMHUKAG HASHBAKTE KVT, CYMUIXEHHH 3 KVTOM
ILOr0 TPHKVTHHEA.
Ha manosky 24: A BAK - 30BHIMHIA KVT TpH-
KvTrHHEa ABC.

Baracmusicmb 306HINIHBOZO KYyma MPUKYMHUKA.
JopHIimMHAEIR KyT TPHKYTHHKA JopiBHIWE cyMmi aBox
BHYTPIIHIX KyTiB, He CYMIXKHHX 3 HUM, TODTO o

£LBAK = /B + ZC.,

Man. 24
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O
MpAMOKYTHI TPHMKYTHMUKM
HArmpo 2C = 90°, to AABC — npamoxkytani (Man. 25). AC 1 BC - kame-

ni NPAMOKYMHO20 mpurkymuiuxka, AB — zinomeHnysa npamMoxymHozo mpu-
KymHuka. A

1.

. 'inorenyza NpAMOKYTHOr0 TPHKYTHHKAa DOinkma 3a OVAL-

Baacmusocmi npAMOKYMHUX MPUKYMHUKIE

CymMa rocTpMx KyTiBE ODpAMOKYTHOIO TPHMKYTHHKA J0pIB-
Hiwoe 90°.

AKHH 3 HOro KATeTIiB. U B
Kater npAMOKVTHOr0 TPHKYTHHKA, 0 JIEMKHTE NOPOTH Manr. 25
Kyra 30°, fjopipHIOE NOJOBHUH] rIoTEeHY3H.

Armo kater NpAMOKYTHO'O TPHKYTHHKA JOPIBHIOE MNOJIOBHHI INOTEHY-
aH, TO KVT, U0 JeXXHThL NPOTH NLOr0 KatTera, nopisHwe 30°,

Y npAMOKYTHOMY TPHKYTHHKY MeJiaHa, NpoBejeHa J0 riloTeHY3H,
NOPpIBHIOE MOJMOBHHI riNoTeHY3H.

Osnaxu pisHocmi NPAMOKYMHUX MPUKYMHUKIES

3a deoma kamemanmu. KMo kaTeTH oHOro NPAMOKYTHOTO TPDHEVTHHKA
BLANOBLAHO NOPiBHIOIOTE KATETAM 1HINOro, TO TAKI TPHKYTHHKH DiBHI.
3a kamemoM i npuaczaum do HLozo zocmpum Kymoxm. Hxmo Karter
i npnner.nmi 10 HBOT'O FOCTPHH KVT OJHOrO NPAMOKYVTHONO TPHKVTHHKA
Bl,II',]IﬂBl,I[HI‘.} ,ELﬂ]]lBHIDH]'T]: KATETY 1 IpHJerjJoMy A0 HbOT'O KVTV 1HIIIOrO,
TO TAK] TPHKYTHHKH piBHI.

3a zinomeHysow i zocmpum xKymom. AKmo rinoreEvsa 1 TOCTPHH KVT
OJIHOTO NMPAMOKYTHOIO TPHKYTHHKA BIANOBIHO JOPIBHIOITH IIIOTEHY3]
H rocTpoMy KYTY 1HIIOro, TO TAKI TPHKYTHHKH pIBHI.

3a kamemoM i npomuiexHum xymom. Hrmo Karer 1 npoTHIEKHHH
KVT OJJHOTO MIPAMOKVTHOI0 TPHKYTHHEA BLANOBLIHO J0OPIBHIOIOTH KATETY
1 OpOTHIE¥HOMY KYTY IHIIOro, To TAKI TPHKYTHHKH piBHI.

. 34 kamemoM [ zinomexnysow. Axmo KareT 1 rinoreEyasa oHOro NMpPAMO-

KYTHOr0O TPHKVTHHEKA JOPIBHIOKIOTE BIAMNOBIAHO KATeTY 1 rinoTeHyal
1HIIOTO, TO TAKl TPHEVTHHEH plBHI.

Kono ta kpyr
Koaom nazmBaoTh reoMeTpuuHy irypy, Aka craaja-

CIIoaydac TOYRY ROJa a3 HOTO HEHTPOM, HAJHBAKTD puﬁ'fy'

: : . z M
EThCA 3 VCIX TOYOK NJOIIHMHH, PIBEHOBLIANEHHX Bij 3aja-
HOl ToukM (man. 26).
{0 TOUKY HAZUBAKTE YEeHMPOM Koad, BIAPI30OK, II0 I

coM Koaa.
Ha manwarky 26 Toura O — uenTp kona, OA — pajiyve
e Man. 26
Biapizor, mo cnonydae OBl TOYKH KOJA, HASMBAKTH
xopdow. Xopay, 110 NPOX0JAHTE Yepes [eHTP KOJia, HA3HBa-
HOTE diamMempon.
Ha manwoary 26 MN — xopaa, BC — aiamerp.
Yactuny nnommuean, oDMeXXeHY KOJIOM, Paz3oM 13 cAMHM
KOJIOM HA3WBAKOTE Kpyzom (man. 27).
Man. 27
240 O




Bidomocmi 3 Kypcy 2eomempii 7 knacy

[} :
Henmpomn, padiycom, diamempom, xopdow Kpyza HABHBAITE BLANOBIJIHO
eHTp, pajiye, JlaMeTp, XOopay KoJa, AKe oDMe:xye Kpyr.

Baacmusocmi eleMcHmis KoJda

1. Hiamerp Koaa BABiYl DlakIIMi 3a HOTO pajgiyc.

2. HiameTp € HAWOLABIIOW 3 XOPA.

3. lliamerp 3 OVAL-AKOl TOYKH KOJIA BUJOHO I NPAMHAM KYTOM.

4. [liameTp Kona, NepneHAHKYJIAPHHANA 10 XOpAH, ALMHTH 11 HABIILI.

0. [liameTp Kosa, OO0 NPOXOJAHTE YEepe3 cepeluHY X0paH, AKA He € JiaMeT-
poM, NepHeHJAHKVIAPHHH 10 i€l XopaH.

Homuunow do koag HAZHBAIOTL NPAMY, KA MaE JHiNe OAHY CUHinbLHY
TOYKY 3 KoJoM. LI} TOYKY HAZHBAKOTE MOYKOKW domuky.
Ha manwoHry 28 npama a — goTuyHAa 70 Kojaa, Touka K — Touka JOTHRY.

Baacmusgicms domuynol. JoTHuHa N0 Kola NepHneHIHKVIAADHA J0 pajui-
yca, IPpOBeJeHoro B TOYKY JOTHKY.

B

=

K C
Man. 28 Man. 29

Baracmueicmb aidpizkie domuyHux, npoeedeHux 3 o0HIET MOYKLU.
Bigpiaku poTHuHHUX, NpPOBeJeHMX 3 OJHIel TOYKHM A0 KOJA, pPIBEHI MiM
cobow. Ha manwnry 29 AB = AC.

Kono, enucaHe y TPUKYTHMK

Kono HABHBAKTE BRUCAHUM I MPUKYMHUK, AKIO
BOHO JNOTHKAETHCH N0 BCIX CTOpPIH ULOr0 TPHKVTHHEKA.
Boanouac TpHEKYTHHE HAZHBAKTE ONUCAHUM HASBKOAO
xoaa (man. 30).

¥ Ovab-AKHH TPHKYTHHE MOXMHA BIOHCATH KOJIO.
IlenTpom Kona, BOMCAHOTIO V TPHEYTHHEK, € TOYKA Oepe-
THHY DiceKTpHC NLOrO TPHKYVTHHEA.

Kono, onucaHe HaBxkono TPUKYTHHUKA

Kono HazUBAKWTE ONUCAHUM HASKOAO0 MPUKYMHUKA,
AKIN0 BOHO NPOXOAHTEL Yepe3 yCl BepIIHHH LULOI'0 TPH-
KVTHHEKA. BogHouac TPHKVTHHK HAZHWBAKTEL SNUCAHUM
y xoao (man. 31).

Haskono OviL-AKOro TPHKYTHHEKA MOMHA OINHCATH
koo, lleaTpoM Kona, oNHMCAHOrO HABKOJO TPHEYTHHKA,
€ TOUKA NepPeTHHY CepeIHHHHX NepOneHIHKVIApPIB 10
HOro CTOpPI1H.

O




BiANOBIAI TANOPAOMU OO BNPAB

HosToproemo aaredpy 3a 7 gkaac

11. 1615 p. 12. 1710 p. 13. 1) —11; 11; 2) pieHAHHA He Mae PO3E A3KIE;
3)-1; 5: 4)0,5: 5) —-1; 0,2;: 6) —-10: 14. 14. 8 cm; 24 cm; 20 em. 15. 18 kr;
12 kr; 36 xr. 16. 4,5. 17. -3,5. 30. 1) 16; 2) 25; 3) 1; 4) 81. 31. 1) 9;
2) 10; 3) 1; 4) 2. 32. 1) -3x; 2) 12 — 23a. 33. 1) 4m; 2) 38x — 7. 34. 5.

35. 8. 48. 1) 0; 0,25; 2) -0,2; 3) -1; 3. 39. 1) 0; -0,5; 2) %; 3) —=a; 1.

42 m* — m® — 4m? + 13m — 15. 43. 1) 2,5: 2) 7,5; 3) —25; 4) 125.
44. 1) 1,4; 2) 5,6; 3) —49; 4) 343. 57. 1) (0; —-4); (8; 0); 2) (0; 16); (4; 0);
(-4; 0). 8. 1) (0; 3); (1,5; 0); 2) (0; 0); (-2; 0). 71. 12 xr; 10 xr.
73. 1) (12; 0); (0; =8); 2) (0; 3); 3) (—3; 0). 74. 1) (10; 0); (0; 8); 2) (—8; 0);
3)(0; 2). 76.1)a=-3;b=2; 2)(4; 3); 3)(-2; 3). T6. 1) m = 2; n = -1;
2)(3;0):;3)(3; -1). 77. 18 km/ron; 2 km/ron. 78. y=9—-2x. 70 y=3x+ 11.
80. 30 rpn; 25 rps.

Tema 1
§ 1

1.7. 7) x — doyab-axke uucao; 8) m # 0. 1.11. 3) -1,92; 4) -41,2.
1.13. 2) x=-3:;3)x=11x=-T; 4) Hemae TaKHX 3HA4YeHb Xx. 1.14. 2) y = -1;
3y=-21y=3; 4) HemMae TAKHX 3Ha4YeHsL y. 1.15. 1) a # 1; a # —-3,9;
2 t201tT:38m;m-0;4)x+9.116. 1) p #9; p = =2,5;
2)az0;a20:;8)c#22;c+x-2:4)a#-1.1.18.1)a+2;a+8; 2) x+1;
x=1;3dm20;m21;4)k+0; k2-2.119. 1)x=2-2; x#4;2) m + 4;
m#-4;3)x20;x2-1;4)a=1; a=-5. 1.29. 18 xs. 1.30. 9.

§ 2

2.16. 1) -—; 2) -5 ;) ——; 5) 2T 6 o

2.17. 4) -"-"'-'?_ ~. 2.18. 3) o +E§, 1) 4#2}; E‘T % 5}—bfﬂ; 6) —Tj;‘”.
2 -

2.20. 3. 2,.21. 12 cronirra. 2.22. 1} —: 2) {II+ ;}fiiyy }- 3) 9{.’;53::)_

2.23. 1) 2; 2) @ ONE +6%) o 1 . 2.24. 1) T'padikom € mpsama

a2 —ab+b ' 7 8(3m + n)

Yy = % 3 «BHKOJOTOK#*» Toukow (—06; —1); 2) rpachikoM € npama y = 2 — x

x
3 «BHKOJOTOK» Todkow (2; 0). 2.25. 1) y = " 3 ¢«BHKOJOTOK® TOYKOID

(5; —1); 2) y = 3 + x 3 ¢«BUKOJOTOWO» TOukowo (—3; 0). 2.30. 29 584 952 Ta
13 175 564. 2.31. 12 roa.
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Bidnosidi ma nopadu do enpas

§ 3

a—d
a+ 3

3.14.1) =% )2 3.15.1)
m+ 2 ¢

; 2) E 3.17. 1) 15; 2) 2025. 3.18. 1) -2;
m

1
 4) 4 + . 3.20. 3 + i ;
X+ ) a—b ) ¥ y+1 pP—-q
1 a3 m 1 5] p
s 2 + 3 . 322, 1 v + 3y —.
m-—2 }.{1-‘2 }nuﬁ }EHE ]muﬂ ]q—-i

X —f—2

2) 198. 3.19. 3) x -

4) 5 -

3.21. 1)

3.24,

. 3.27. 1) 144 cm/ron. 3.28. ITopada. PoarasHbTe cyMmy
X+Uy+2

(a, - &) +(a, —b,) +...+(a, —b.).

§ 4

bn 4 m+ x 1 b2 + 3ab + 9a?
4}2‘4l =a '_: .E- 412 i 1 _: 2 : 3 : 4. w
né —mé i) ab ) x ; x({x - 2) ) ab

. 2 2 2
4.98. II—E: E}t a; 3) 2 =4}n +2mn +4m . 4.30. 1) — 2n :
ab a ala — 3) mn m+n

p® —4p 1 10p + 3 1 5 m — 6
2 : 3) ——; 4 . 4.33. 1 ; 2) ———; 3) ———;
] p— 2 ll—u‘? ) 2p—3 }r+1 }m—E ) Gm

1 2x3 16
a0 T MRl yNx + y)?’ = (x = 2)%(x + 2)%°
4.40. ITopada. Ilicna cupomens orpuMaemo a~ + 4. 4,42, 'pagikom dyHK-

il € npaMa iy = 4 3 «BHKONOTOK» TOUKOW (2; 4). 4.43. 18 pokis. [Topada.

[licna copolmeHs OTPHMAEMO — - . 4.44. 5. Ilopada. Ilicna cnpolneHb

ba + b

J
OTPHMAEMO — . 4.45. Hi. ITopada. Ilicns enpoiness oTPHMAEMO —i.

dx +y 2x
4.48. 1) 4; 2) 2; 3) 10; 4) 5. 4.49. 1) 133 kr, 2660 kr; 2) 2394 m2, 4.50. 5.

4) 4.39. a = 8.

Bupaeu naa nosropenns remu 1

4. -0,1. 5. 1) x —Oyap-axe uncno; 2y m < 0; 3)a+=0,a#1; a = —-1;

4) x # 2; x # 5. 6. 1) 1; 2) svemae Takux 3HaveHdL X; 3) -2: 4) 0 < x < 3

abo x > 8. 10. 1) 1; 2) 0. 14. 2. 16. =—X"¥ 29, 1) -2 ;) 1 _

X+ y+2 b+ 2 m— 1

dm -1

dm + 1’
-y = 2

2) e . 24, ITopada. Ilicaa cnpomeHHEA BHPA3Y MATHMEMO : ;

2x + 1 (x - 2)2

25. 1) 1; 2; 2) 1; 2; 3; 6; 3) 1; 16. 26. IHopada. I'padirom dbyurnii

e npaMa y = x + 1 a «Bukonorows rouxoio (1; 2). 32. ITopada. Bupas
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Bionosidl ma nopadu 60 enpaGs

O
3x -2 2 1

ToTOXHO jopieHioe 1. 33. 1) 0; 2) E—BEJ:; 3) Ixy y; 4) i'i[;ut 1i;

6(x + 1) 2a
5 = ] ; T | = =24: b =—-6: 2 = 3: b=-3.
I sz+l ey 08 ’ i &

2sv
a7. * 8 rou.

ve - 9 &

llopTOp1OEMO reomMeTpilo 3a 7 KJIac

14.1) 707, 1107°; 2) 807, 100°, 15. 1) 60°, 120°; 2) 40°, 140°, 16. Biguaunus.
17. 1) 20°; 2) 15° 18. 1) 30°; 2) 130°. 19. 1) 145°, 35°: 2) 100°, 80°.
20. 1) 75°, 105°; 2) 108°, 72°. 21. Hi. 38. 7 cm; 21 em; 17 cm. 39. 8 cm;
11 em; 16 cm. 41. ITunun Opnux. 42, 40°, 60°, 80°, 43. 1) 327, 58°;
2) 40°, 50°. 44, 1) 7T5°, 15°: 2) 54°, 36°. 45. 36 cm. 46. 24 cm. 47. 44°,
68°, 6BB" abo 52°, 52°, T6°; cning poarnanyTH aea eunanku. 48, Hi. 59. 20°.
60. 42°, 61. 65°. 62. 140°. 63. 1) 40 cm, 24 em; 2) 10 cmM, 6 cm. 64, 4 oM.
65. 24 em. 66. 20 cv. 67. 50°, 65°, 65° aGo 130°, 25°, 25°, aanaua Mae ABA
pPO3B A3KH.

Tema 2

§ 9
5.16. 10 em, 12,5 cm, 20 em, 22,5 em. 5.17. 60°, 75°, 105°, 120°.
5.18. 105°, 75°, 90° 5.19. 21 cM, 9 cM, 6 ecm. 5.22. Tak, ARKINO YOTHDH-

KVTHHE Heonveamii. 5.23. [Isa poar’aakn. 5.24. [Iga poas'aakn. 5.26. 6 cM.
5.28. 70°, 70° 1 40° abo T0°, 55° i 55°. 5.29. 10 cm. 5.33. fpocnas; Ha

90 c. 5.34. n = 4.
& 6
6.9. Bipuenko. 6.16. 14 cm. 6.21. 967, 84°. 6.22. 34 cm. 6.23. BP = 4 cm,

PC = 8 cm. 6.29. 28 cm. 6.30. 24 cm. 6.31. 40°, 6.32. 110°. 6.33. 7 cm,
13 cm. 6.34. 9 cm, 30 em. 6.35. 1) 75°% 2) 105°. 6.36. 1) 96°; 2) 84°.

6.39. 9 cm. 6.41. Hi. 6.43. 1) 192 7; 2) 1 152 000 rpn.
§ 7

7.11. Bawon. 7.18. 1) 55°; 2) 50°. 7.19. 1) 30°; 2) 40°. 7.20. 160°.
7.21. 40°. 7.24. 52 cm. 7.25. 60 cm. 7.26. 48 am. 7.27. 1) DB = 4a, AB = 2a;

i

2) AK:T‘ ED:%. 7.28. BD = 2b, OK =g. 7.29. 50 cm. 7.30. 40 cwm.

7.32. 1) 60°; 2) 90°. 7.33. llopada. IlobyayiTe napanenorpaM, ojJlHa 3 Bep-
NIHH AKOro TodKa B, ABi iHIIL JeXaTh HA CTOPOHAX KyTa, a Touka P e Tou-

KOK nepeTHHy alaroHanen. 7.39. 10 cxoauuok. 7.36. Hi.
& 8
8.23. 80° i 100°, 8.24. 72° i 108°, 8.29. 70° i 110°. 8.30. 130° i 50°.

8.31. 1) 60°, 120°; 2) 4a cm. 8.32. 1) 60°, 120°; 2) 4b cm. 8.35. 60 cmM.
8.37. 10 cm. 8.38. 1) Tak; 2) mi; 3) mi. 8.39. Ilapanenorpam. 8.41. 1) 9 pyno-
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Bidnosidi ma nopadu 0o enpas

t:}.
HiB; 2) 1539 rpr. 8.42, [lopada. Poarnaaere LAMK, ne MK - giametp
KOJAa.
§ 9
0.19. 24 em. 9.20. 4 em. 9.24. 2b cm. 9.25. 9 em. 9.28. £A = 20°,
ZB = 60°, Z2C = 80°, 2D = 200°. Heonyrauii. 9.29. AB = 15 cm,

AD = 40 cm. 9.31. Tak. 9.33. ﬁﬁfff -

Bupasu nas nosropenns remm 2

5. 60°, 70°, 110°, 120°, 12. Hi. 13. ITopada. Hosexits, mo ABNM -
napmennrpam 14. Tpu. 17. 4 cm, 10 em. 23, 24 eMm. 24, 12 cMm, 16 em.
20. — EM 26. 46 cm abo 38 cm. 31. ¥Yci cTopoHH mo f-'ii cm. 2. 100° 1 80°.

33. 1] 30°, 150°; 2) 15°. 39. Tax. 40. Ksagpar. 41. 2d cmM.

Tema 3

§ 10

10.13. 1955 p. 10.14. 1975 p. 10,19, 1) P —2m =3, , (x - 5“"; i}
X =+

3(m + 3)
a+4) _ (y— 20y —3) Y. g Xt ¥ e
TR 2) L+ . 10.23. 1] E} y . 10,24, 1) — 5

10.20. 1)

2
m —n _ x+a e —y —1)
2) e 10.25. 1) 0; 2) 9,6. 10.26. 1) [I - ] 2) Ko+ o+ 1)

10.32. 480 tuc. rpa. 10.33. 1) Tak; 2) HI.

10.27. 0.

§ 11

3c cl b
11.11. 15 micauis. 11.12. 110 rog. 11.13. l}— 2) ._1.3]— 4}
i

I:!
2a + 1 1 Ty - 51 1
2 1.5 - 4) 1—,
]2 = ) i ) 2
‘E. 11i21t:t_2 i
a-—>5 a—-6

11.14. 1 2—11151
:r B S

11.16. 1) 1; 2) -5. 11.17. 1) 0,1; 2) 5,032. 11.18.

B 1o Pt ; . 11.23. 1) i; 2) 0. 11.25. 23 832 rpu. 11.26. 45 napri.
& 12
n 2a Xy 2x
12.1. 1) 4: 2 | + 4
) }:-u:+3 }Eu+b }.1:+y —i:': 3x — y

O 245




Bionosidl ma nopadu 60 enpaGs

O
MB  gns 18 dox 124 151 o :-3’”'" gy <= B 2
n—-—m T 3n — 3

-5, g Y=X. 37 9p: 4}—12.& 1) -2 2) a-3 199 12
y+r 2(a + 3)

4)

a— 2
a+ 2

12.15. 1) 5

2)

. 12.10. 1) 3: 2) 4. 1211, 1) 2; 2) 2. 12.14. 1) —IL; 2) 4.
+

Db 4 9,6 2 _ A2
L coyn 1019 9) 22 toh 20 A o i Cricasmy
—a e T ab

-k

x+1

tlog) ™ 1222, 1}’"‘+4; s B ) =
n m—4 x—1

PO3KPHTH KBaApaTH cyMH Ta pisanmi. 12.20. 2} —. 12.21. 1}

2) 1;3)p; 4) 3 - ¢

2+m

5
]E—m

: 6) % 12.23. Ilopada. 3uauenHsa Bupasy jgopisHwe 2. 12,24, 1.

2x —1
12.25. 51. 12.26. 7. 12.27. 1) —— 2}— 12.29, ITopada. Buauenns
2x(2x + 1)’

1 m?
m+ 12" 12.30. 1) 1 - x* = x: 2) —
n2

12.31. 1) x2 + 2x + 1: 2) . 12.39. 180 ron. 12.40. 11.
nd —n+1

BEHpa3y AOpiBHIOE - -
me —m+1

§ 13

13.14. % 13.15. iﬁ 13.16. 2. 13.17. 3. 13.18. 1) 2; 2) 3; 3) -5; 4) 9.

13.19. 1) 1; 2) -2; 3) 2; 4) -3. 13.20. Hi, xopies nepmoro piBHAHHA 3,
a apyroro — 0. 13.21. Hi, ropias nepmoro pieEAaHHA 4, a gpyroro — 0.

13.22. ;; 13.23. f;: 13.24. 1) —4; 2) xopenis Hemae. 13.25. 1) —4; 2) Kope-

dis uwemae. 13.26. 1) —4; 2) kopenis memae. 13.27. 1) —-1; 2) xopenis
Hemae., 13.28. 1) a =0; a=4; 2)a=1;a=4. 13.29. a = 3; a = 1.
10(x — 2) 2a —b

13.30. : 9 meganes. 13.31. . 13.33. 21 rps.
X 2a + b

Bopaen a8 NoBTOpeHHA TEMH o

bxt™¥ 2) a? - b2, 7 (x + b)(x — ¢)

6. 1) 3 & —ap

. 8. Ilopada. 3HayeHHA BHpasy

a->b
nopieawe 1. 9. [fopada. 3HaYeHHA BHpPAa3y JOpPiBHIOE [a b]*
+
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Bidnosidi ma nopadu 0o enpas

-

ax — 2 :
13. 1) 1 2(ox — 2y) a

— 2) (51 + 2) 14, P —, 15. ITopada. Ilicna cnpomes-
2(x + y)*

xe

HH BHPA3y OTPHMAEMO — . 16. 0. 17. ITopada. a® + 5a + 4 =

am
m+ 3

=ag“+a+da+d4=ala+1D+4Ha+1=(a+1)a+4). 18. 1) E:, 2) -
a

2 1 6 11
;4)p - 1. 20. 1 = 2 . 21. 1. 22. [Topada. 1) Ili
a—o ¥ a0 Daia 14 IR 2 e

CHPOLIEHE OTPHMAaEMO 3; 2) micasa copolieHs orpuMaemo —1. 24, 5 abo —a.

1
29. = 26. [Topada. Tiena cnpouless orpumaemo x° + 4. 27, IMopada.

3)

1
m+

[licns copomeHs OTPUMAEMO . 28. Hi, ocrinNBKM micaA cHpPOIIEHb

MATHMEMO l 31. 2. 32. 4) 0. 33. 18 km/ron. 34. 1) -0,5; 2) -2,5.

X
35. 12 puis, 24 gui. 36. 1) Axkwo a = 0, To KopeHis Hemae; axuo a # 0,

a : a—b
TO X = E: 2) akuio a = b, T0 KopeHiE HeMae; AKWO a # b, TO X = :

Tema 4

§ 14

14.14. 1) Tar; 2) =Hi. 14.15. 1) Tax; 2) mi. 14.16. Hi. 14.24. PisrobigHa.
14.25. 8 cm. 14.26. 36 em. 14.27. 70°1 110°. 14.28. 40° 1 140°. 14.31. 9 cm
10 cm. 14.33. 60° 1 120°. 14.34. 72° 1 108°. 14.36. 2 : 1. 14.37. 2 : 1.
14.38. Ilopada. Hexait AD =a, BC = b, CD = ¢, AB = d. Yepes Bepmn-
gy C mposexite CM | AB, M € AD. Togi MD = a — b. ACMD wmoxHa
nobyvavearn. 14.40. 20 cm. 14.43. 1) 17,2 m; 2) 860 rpr. 14.44. ¥V Toumni
nepeTHHY JlaroHanel 4OoTHPHKVTHHEA.

& 15
15.8. 4 em. 15.9. 20 o, 15.12. 5R. 15.13. 180° — a, 180° — a, 2a — 180°,
o & i = I i . -
15.14. o 90 1 90 1 abo 180 5' 1' 1° 15.16. 48 mimkis.
§ 16

16.9. A,A, = A,A, = 12 cm, B,B, = B,B, = 20 cm. 16.10. ON, = 42 cwm,

OM, = 24 em. 16.12, ITopada. IlposexiTs uepes Touxn E, F, D npawmi, napa-
nensni CG. 16.13. [MTopada. IIpoeeniTs uepea Toukn M i D npami, napa-

neasHi BN. 16.14. 1 : 2. IIopada. IlposeaitTs 4epes Touky [) mpamy, napa-
nensny BM. 16.16. 10 cm i 14 em. 16.17. 17,9 M=, 16.18. [Topada. Bpaxviirte,
10 CYMa KVTIBE HeonyVEJOro YoTHpHEVTHHEKa APBC popisHioe 360°.
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Bionosidl ma nopadu 60 enpaGs

O
§ 17
17.14. 40 cm, 30 cm, 50 em. 17.15. 16 cm, 36 cm, 28 em. 17.16. 12 cm

i 18 em abo 12 cm i 8 em. 17.17. 26 cm. 17.18. 20 em. 17.22. 4a cwm.
17.23. 5 cm. 17.25. 6 cm. 17.26. 12 cm. 17.28. 28 cm. 17.29. 1) a — b;

2) 3a — b; 3) a = 3b. 17.30. 600 000 m*, 17.31. Hi.

§ 18

18.7. Kpapenn. 18.15. 21 ecm 1 25,5 cm. 18.16. BC = 4 cm, AD = 20 cnm.
18.17. 7 cm. 18.18. 10 cm. 18.19. 3 cm. 18.20. 13 cm. 18.21. 3 cMm, 4 cm,
dcm, 18.22. 14 cm 1 30 cm. 18.23. 9 cm. 18.24. 44 cm. 18.25. 32 cm.
18.27. 4a cm. 18.28. 10 cm. 18.32. 1) m =180¢; 2) 5a 1,5 roa.

Bnpaeu pa8 nosropenns remu 4

5.80° 100°. 7. mcm. 8. 36 cm. 9. BC =5 cMm, CD = 5 em. 10. 19 cnm.
11. 72° i 108°, 12, ITopada. Ilpoeeairs uepez ofHY 3 BeplIMH MeHIIOL
OCHOBH Tpanenii npaMy, napajieikHy XiaroHani, Ao nepeTHHy 3 NpAMOIO,
oo MicTHTE OLnsiny ocHoBY. IlobyayiiTe TDHKYTHHK, ABI CTOPOHH AKOIO —
niaroHaiui rpaneinii, a Tpera — ¢yma ocHoB. lodyayiiTe neii TPUKYTHHE 10
mykasol rpamenii. 13. 36 em. 17. 30°. 18, 60°, 80°, 120°, 100°. 19. 62°.
20. 6acm. 31. 10 cm i 14 em. 32. 36 cm, 18 cm. 34, Keagpar, P = 2d (cm).
38. 18 cm, 16 em, 14 em. 39, 12 em i 24 em. 40. 6 em i 30 cm. 41, 5 @ 2.

43.[::_%];:”.

Tema 5

§ 19

35 3
19.14. 1 —2——~3-154-11 2) 0,9; 6) —; 7) 1,4; B) ——;
) ) 1 ) ) ) }192 ) ) i

9]2% 10) 0,064; 11) 14; IEIE 19. 15.1}—% 2) —1% 3) -699; 4) 19;

125
5]—-:?'— E} }5 E}—E—g— 19.16. 2700 M. 19.18. 1) a" = 0; 2) a" = 0;
50 16° 216

2p2 4 3 2
R 9) 22X MY 19.21. 1) 3x2p; 2) 15mn-2e,

3) a®™ < 0. 19.20. 1) - g
cx°p a

2
3) 2xb-5(a—b)y % 4) (x+p)(x—y)d 19.23. 3) AL, 4 4D

mn b-a

y+x 24 o B 2 3x= —1
19.24. 2) —. 19.25. 1) —; —. 19.28. 4—. 19.27. A
) xy ) 49’ 82 49 5 x?

19.29. 10 rpu v Cepria; 14 rpr B Onerkcia. 19.33. Hajfipmxunii — Monenas
A (R = 16), maiisnmuii — Mmonens B (R = 22). 19.34. 3; 2; 5,11 aoaapa.

248 O




Bidnosidi ma nopadu 0o enpas

§ 20

4
. S
20.18. 1) (4m1)3 2) (0,1p~*)2; 3)(0,05¢— pb)?; 4) [E E"I“E'J . 20.19. 1)625;

i 1 1 1 1
2) Tﬁ, 3) 3: 4) 49. 20.20. 1) 16; 2) E 20.21. 1) :_3" 2) “E':i 3) E.
4) 49; 3) —1; 6) 2. 20.22. 1) 4; 2) l: 3) l; 4) 36; 5) i-:, 6) —lr 20.23. 72 m.
6 9 T 100 25
20.24. 1) Tad%b= 2) 2x-18y43, 20.25. 1) ﬂ—a: 2) —Eﬂu.
: 23 5B

x2 2 a2n 3 xBm
2) ——. 20.29. 1) 126;: 2) — 3 . 20.30. 1) 49; 2) — 3) —.
) " ) ) 3 ) b ) ) 1 ) 4

¢
20.31. 1) 2. 5%; 2) x%; 3) —-1—-— 20.32. 1) E; 2) x%; 8) -1- 20.34. 24 rps,
m? 4" b3

20.26. 1) Tm=n-%;

32 rpu. 20.37. Kynutn Benoxyprry # ceeTp, micas nsoro senorydai ai
aamEKow 10 % ; 6380 rpr, exosomia Oovae 120 rpu. 20.38. x = 3; y = 3.

§ 21

21.25. 31%. 21.26. ~ 1,3666 - 10° ¢ abo 1582 nobu. 21,29, 2239 « 8 83 x
x 10" daxrepiit. 21.30. 1) —-16; 2) -23; 3) -11; 4) -15. 21.31. 1) 18;
2)13;:3)12;4)10.21.32.1)1;2)180.21.33.a=-4,a=-1.21.37.1)12 n,
360 n; 2) 6inbine wix =Ha 3,5 nod6u. 21.38. 108,

§ 22

22.16. y = ——>. 22.17. y = 2. 22.18.2 < y < 8. 22.19. 1) 4: 2) -3
X

b A
3; 3) —1; 4. 22.20. 1) 2; 2) -2; 2; 3) —1; 5. 22.24. Ilopada. 1) Ilicaa cupo-
2 . . 6
HieHE OJEPHEHEMO ¥ = —; 2) rpagikom € rinepboja iy = —— 3 «BHKOJOTO »
X x

rourarw (3; —2). 22.27. % 22.28. 7280 rpu. 22.29. -1.

Hil]]ilﬂll AJAH NOBTOPEHHH TOMH J

6.1)72 > (-7 2)(-1,2)°? > (-5) % 3) (-13)1 > (-13)%:; 4) (-12)® > 129,
a®—a+1
ad(l+a)’
11. a%b®. 16. 30. 19. 1) x(x%2 + 5x ! + x7%); 2) x}x! + 5x + xY);
3) x3(x5+5x°+ x2). 24.6,35- 10 xm>. 25. 1) 3,6 - 10%¢; 2) 8,84 - 104 ¢;
3) 2,592 - 105 ¢; 4) 3,1536 - 107 ¢; 5) 3,15576 - 10Y ¢. ITopada. Bpaxyearu,

uo B Oyviab-aKoMy cToniTri 25 BHcOKOCHHMX poKiB i T35 — HEBMCOKOCHHUX.
29, 1) Hi; 2) Tax. 32. (2: 2) i (-2; —-2). 33. (3; —3) i (—3; 3).

7. 1) i; 2) -0,16; 3) -10; 4) -99. 8, 1) 2)-1.9.1. 10. x =-3.
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Bionosidl ma nopadu 60 enpaGs

Tema 6

§ 23
23.10. OB = 6, BD = 9. 23.11. OA = 2,5, AC = 3,5. 23.12. 2 : 3.
ITopada. Ilposeaits uepea Touky P npamy, napanensay CM. 23.13. 5 : 6.

ITopada. IlposenitTs yepes Touky D npamy, napanensuny BM. 23.14. 16 cMm.
23.15. 3 : 4. 23.19. 1) 24 000 n. 23.20. 9.

§ 24

24.9. B'azosceka. 24.10. 1) 10 cm, 12 cm; 2) 15 eMm, 18 cm, 27 cm;
3) 2bem, 30 cm, 45 cm. 24.12. 4 e, G cvm, B cm i 6 o, 9 cm, 12 oM.

24.13. 12 cm, 16 cm, 20 em 1 9 cm, 12 cm, 15 cm. 24.17. 4 pobiTHHKH.
24.18. Hi.
& 25

25.21. 1.5 m. 25.24. Tax. 25.25. Tar. 25.28. AD = 28 em, BC = 16 cm.
25.29. BO = 2,5 em, OD = 5,5 em. 25.30. 1) Tak; 2) Tax; 3) 3 cm.

25.31. 3% e, 25.32. 24 en. 25.33. AABC A BDC. 25.34. AABC ~ A DBA.

25.35. 15 M. 25.36. 20 cm, 35 cMm, 35 cm abo 42 cM, 24 cM, 24 cwMm.
25.37. 30 cm, 48 cm, 48 cMm abo 35 cm, 35 cm, 56 cm. 25.40. 9 cwm.

25.41. 3 cm. 25.42. ﬂﬂfb cM. 20.43. 7.5 emi 4.5 em. 20.44. Scem i 10 oM.

25.45. 6 cm. 25.46. 4,2 cm. 25.49. Z2a cm. 25.51. 1,2 m. 25.52. Taxr; 15°.

§ 26

26.14. 24 cym. 26.15. 24 em. 26.16. 30 cm 1 40 em. 26.17. 12 cMm.
26.18. 2 cm. 26.19. 3 cm. 26.20. 6 cm. 26.21. 12 cm. 26.22. 36 cwm.
26.24. Tarx. 26.26. 320 xr.

§ 27

27.6. Tem. 27.7. 9 em. 27.8. BL = 10 em, LC = 8 cm. 27.9. 21 cm.

27.10. 90 cm. 27.11. 36 cm. 27.12. 10 cm 1 14 cm. 27.13. AL = 12 cm,
LB = 8 cm. 27.14. b1 a — b. 27.15. Hi. 27.16. Ilopada. [loBemliTs,
mo ACHB ~« AAHC, 27.17. 48 mimxis.

§ 28

28.9. 15 cm. 28.10. 9 cm. 28.11. 9 m. 28.12, 2 m. 28.13. 42 wm.
28.14. 20 cm. 28.15. 16 cm. 28.16. 8 cm. 28.17. 6 cm. 28.18. 5 cm.
28.19. 26 cm. 28.20. 26 cm. 28.21. 10 cm. ITopada. Burkopucraiite dropmy-

ny AL® = AB-AC—-BL-CL ia npurknana 2, § 28. 28.26. 12 cm, 16 cm,

-
24 cm. 28.27. - . 28.28. 1) 17,28 % 2) = 3,456 kr dap6u; no ol
Gannui 1 kri 2,5 kr. 28.30. 1) Hi; 2) nui.
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Bidnosidi ma nopadu do enpas

Bupasu jaaa nosropenus remu B

4. 9 : 4. Ilopada. IlposeaiTs wepesd Touky E npamy, napanensuy AD.
7. 1) 52 cm; 2) 65 cm. 8. Tax. 16. 15 em. 19. 30 cm. 24. BM = 20 cm,

P=80cwm. 25. TOcm. 26. 16 cm 1 12 cMm. 27. 183 e i 5 cm. 30. 42 cwMm.

31. 14 em 1 16 em. 32. ZACD < ZBCD. 33. 36 cm, 36 cv, 18 cmMm.
37. AK = b cm, AP = 20 cm, KP = 15 oM. EB.EE cMm. 99. AB = 6 cm,

3
BC = 17,5 cm.

Bianosial a0 sasnans «/lomamun camocrina podotas

1(2(3|4|5|6|7|8]|9|10[11|12 13
1 IB|B|Tr'|B|A|B|B|A|B|T|B|A|1-B; 2-A; 3-B
2 |s|B|Bla|r|B|r|B|B|B|B]|r|1-B; 2-T; 3-A
3 IB[r|a[B|B|A|[B[r|B[A|[r]|B][1-B; 2-A; 3-T
1 B|B|B|r|B|A|B|r|B[B|A|r|1-1;2-B;3-A
5 |A|r|B|B|B|A|B|B|[B|I|B|B|1-B; 2-A; 3-B
6 Is|r|B|B|B|A|r|B|lA|B|B|A|1-T;2-4;3B
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NMPEAMETHUU NOKAXYUK

AATEBPA
Bnacrusocri obepHeHOI nponopiiii- lHopagor uncna 169
Hoeri 177 IIpasuno siaHiMauns apobis

- CTENEHA 13 miauM moxkasuuxoMm 163

I'inkn rinepbonn 176

lNnepboaa 176

I'pachiuamit MmeTon poas A3YBAHHA piB-
HAHEbL 178

NogaTKoBHH MHOMHHE 21

Honverumi sHauenan amiaanx 14, 108
I pobosi paniorassHi BEpasn 13

— — pieEaHHEA 108

SBeAeHHA ApobiB A0 COINTLHOTO 3HAMEH-
HEEA 32

(l6eprena nponopuiiaicTs 174
Obaacts BM3HAYeHHA (0bnacTs gony-
CcTHMHX 3HavYens) 108

OcHoBHA BAACTHBICTE ApoDy 19

3 ONHAKOBMMH dnamMeHHHKaM#u 26

— minenHsA apobis 96

— J[AONABAHHA JApoDIE 3 OAHAKOBHMH
3HAMeHHHUKaMHA 206

— MHOMeHHa apobirs §9

— migHeceHHHA Apody no creness 91

PamionanesHe piBHaHHEA 108
Panionansawit eapaz 13

— api6 14

CropouenHsa apoby 20
Cranaaprani surasag gucaa 169
Crenins i3 ninum noxazameom 157
¥ MoBa pileHOCTI Apody BVIO 14

Iline panionanwae pipnaaaa 108

TEOMETPIA

biuml croporn Tpamemii 127

BepimimHN YOTHPHEYVTHHEKA DD
- — NPOTHAEHKHL 5D

— — cycigai 55

Brcora mapanenorpama 61
— Tpanenii 128
Bignomenna eigpiskis 189
Baactugictes OicexKTpHCH
ka 209

— KYTIE BOHCAHOTO YOTHPHEYTHHEA
1343

— MEIlaH TPHKYTHHESa 143

— cepeaHbol AiHil Tpanewmii 146

— — — TPHKYTHHKA 141

— CTOpiH ONMCAHOID YOTHPHKYTHH-
ka 135

BnactueocTti KBagpata 78

— napanenorpama 60, 61

— NMpAMOKVTHHEA 68

— pisHobivHol Tpanenii 128

— pomba T3

— rpanenil 127

Bmucann#l woTHpuEyTEHHE 133

TPHKYTHH-

Jiarosanl 9OoTHPHKYTHHEKA 206

Keaapar T8

Koedinieasr nogibsocti TPHKYTHH-
kis 194

Kono, BouHcaHEe B YOTHPHKYTHHE 135
—, ONHCAHEe HABKOJI0 YOTHPHKYTHH-

Ka 133

Kyrn uornpukyrHuka ob
— — nporuaexnl o6

— — gycigai o6

(JaHaKa BHOHCAHOTIO

134

— OMHCAHOTO 9OTHPHKEYTHHKA 136
Ozpaxkn kBagpaTta 79

— mapanejgorpama 62

— moAibERX TpHEYTHEHHKIE 198, 199
— NpAMOKYTHHEA 69

— piBHoDiuHOl Tpamemii 129

— pomba T4

Onmucannii 9oTHPpHKYTHHE 135
OpronesETp TPHKYTHHEKA 6O
OcroBH Tpanemii 127

HOTHPHEYTHHEA
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[lapanesorpam 60 — — CYMY KYTIiB YOTHPHEVTHHEAa 56

[HepaMeTp YOTHPpHKYTHHEA D0 — aneca 138

Iomxioml TpakyTEHEER 193 — — yaaraasHEeHa 189

[ponopoiiinicTs Bigpiakie xopg 212 Tpanemia 127

— e¢igHol i noruyHol 214 — npaMokyTHa 128

[Ipamokyrank 68 — pisHobBiuna 128

Pomt T3 HereeprHil nponopoifiaui Biapizox 191
HoTHPHKVTHHE 59

CepenHi nponopolifaul Biapizor 206 — HeonyKanit 56

Cepennsa ninia rpanenii 145 ~ onyeani 56

— — TpHKYTHHEa 141 _

CTopoHH YOTHPHKYTHHEA 55 opuayaa GicekTpHceH TPHEYTHHEA 213

~ OPOTHJAEKHI 53 [lenTpoin TpEkyTEHEKa 143

- cyeigmi 55

Teopema npo cepefni nponopitiiiai sia-
piaxkn 206
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3MICT

IITanoaH] BOCLMUKAGCHULT Ma 8OCOLMUKAACHUKL! iviiiiiiiiiiin
HTanoeni eyumenvkuy ma asumeni! .......

TR RO IRE DODDOIET o cvwnniis v evaanc S ss v S a i s Fb SRR AT S s R S NN R R R

HNOBTOPKEMO AJITEBPY A T KJLADC ...cicciiisiimiisissnisnsinsssissnesinssnnsnasy

Tema 1. IPOBOBI BHPASH. OCHOBHA BJACTHBICTSE IPORBY.

§1.
§ 2.

§ 4.

MTONABAHHSA TA BUIHIMAHHSA JTPOBIB

Panionansai supasn. PAMIOEAABHL APOOH ...ccevvsessnssssrsnsssssssnssssssssssss
OcHOBHA BIACTHRICTE PAIIOHANBHOTO APODY .ciiiiciiiiimsaiscnsssssssnsnnnnnsss

§ 3. lonasaHHA Ta BigHiMaHHA ApobiE 3 OAHAKOBHMH IHAMEHHHKEAMH ........

Honapannsa Ta BigHiMaHHA ApobiB 3 pisHUMM JHAMEHHHKAMM

Homawutra canocmiiinag pofoma N 1 (§§ J—4) ...ccvveeeiiiiiiniiissscsscnisnsnnes

3asdanna das nepesiprku anans do §§ 1-4

lNonosse 8 Temi 1 .........

!!!!!!!!!!!!!!

o e L

13
19

26
32

41

.. 43

HOpanm AN DOBTOPREEHE TEMIE L .cccivisssissssssimssnsnsnsssnsiisssssissonsssnssns

14

oo 48

IIOBTOPKOEMO I'EOMETPIID A T KJIAC ....coiiiiiiiianiniisiserisssssssnnssnsass

L S L L R
D OO =3 & LN

Tema 2. HOTHPHEYTHHRKH. ITAPAJIEJIOI'PAM

I HOTO BHIH

. JOTHPHUKYTHHEK, lloro enemMedT. CyMa KYTIB YOTHPHKVTHHEKA
. IlapanenorpaM, HOT0 BAACTABOCTL H OFHAKH ..cciivsssscccssssssssnsasnsnsssnanse

? Ilp.ﬂmuﬁy*lm 1 BONG: BIRCENBOEYL ouixississisiiiasssisaistsbassiisssiissuiiaisneans
<O I 0T RARCTHEROETL . uivssiissitiiiiiinnsssinis betiia i cissdia st viasbspaiibnsins
. KBaapar i #oro BAACTHBOCTL vivevviines

Homawnn camocmiana poboma N 2 r’ﬂi 5 EU
Jasdanng dag nepesipku snans do §§ 59 ..........

lllllllllllll

49

a0
60

68
i3

i T
sransnks AEH
veses DD

Bopass AnA HOBTOPEHHS PEMBE 2 .. .ccociiinecciciisanmnsnsssssnsssassanssbnsnnnsnss

PﬂﬂﬂEHEETEHi 2 N L] TREEREFEEEER FEEERR e R N L R L L A Y RN EE PEEEE P EEEFEE LR & = |

Tema 3. MHOGKEHHA TA ALJIEHHA JPOBLIB.

PAIIIOHAJILHI PIBHAHNHA

. Muoxxenns apobis. Ilinsecennsa aApody 0 CTENEHA ........
o SRS TTDODIE ceisiirisasrssanirs s nas s eRs TR e RIS AR TA A din
. ToTomHi NEpeTBOPEHEA pﬂ.:],lﬂHﬂJIhHH’H anﬂmB
. PamiomansHi piBHAHASN .

HomawHa canocmiiiHa pnﬁum.-:;t .NE 3 f’j-'ﬁ Iﬂ—Iﬂ)

84

. 87

sussiiens OO
sins D0

. 100

. 107

S3as0aHHA OAR nepesipill aHAHbB 00 §§ 1013 ...cevvvviriieicirrrrnssssssansnsns

Brnpaen ans MOBTOPEHHSA TEMHM 3 ...ovveivnecnnss

. 116

117

. 118

Ve 151 0 B oo 3 P e L Rt PP

baxxaeMo TODl cTATH BIAOMIIIHEM 38 OCTPOIPAACBEOTD .ovvessiisessssnssssssssnsasssns
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123

125




§ 19.
§ 20.
§ 21.

§ 22.

BIJOMOCTI 3 KYPCY AJITEBPH T KJIACY ...cciiciiaiiiemammaniscnssssossnasssanss
BIMOMOCTI 8 KVPCY TEOMETPI 7 KJIACY ..cciviiieiiiniaissssssossssssrssnsins

Tema 4. TPAIIEIIA. TEOPEMA ®AJIECA

; TPATIBINS .covsessnnnsess A K R S SRR

. Bniucani Ta onncani '-I‘.'EITH]:I'HH}’THHHH T
. TEODEMA WBIMBCA ..vvvevesenssssssssssssnssassssssssnssssssssssssassssssssssssnnnnnssssss
. Cepennsa ninia TPHEYTHHEA Ta 1 RARCTHEIITD - cocarsssntstonsosssns ot ssnsass

. Cepepra niHia Tpanenii TA 11 BAACTHBICTE ...vvcvesesssnssssssnsssnrnasssnes
Homawna camocmiitna poboma N 4 (§§ 14-*1'3)
3asdanHa Oaa nepegipki HAHL 00 §§ I4—18 ...iriirrinnnirarrrerssansnssnns
BOpaEH A8 DOBTOPEHEA TEMHE 4 ...iiceiicisnssoriinsssssssnsossasssssssssinssasss
e JOO

lN'onoeee B TeMmi 4 ...

Tema 5. CTEIIIHD 13 IIIJTHM INIOKASHHRKOM

Crenisgs i3 I.'.!,1.T[I-.|]|l NDDEATHHERDM ....ccissscssssnpsspassnsns
BrnacraeocTi cTeneHA i3 UiAHM NOKAZHHKOM ....vv...
CrangapTHHuHd BHrAAL YHCAA ....

k

DOyHELDA § = = 11 rpahik 1 BISCTHBOCTL iiciiiviviiissssssiasssisiissisisssssanba

Homawna m.uncmfﬁ.uﬂ poboma Ne 8 [(§§ 19-28) ....cccicevcinsssssseessnssasns
. 183

3asdaHHa I nepesipku 3naums do §§ 19-22 .........

BOpDaBH ANA NOBTODEHEH TEME I covcceiaacsisscsssssssssannissnssssonsssssassanssis

. 188

lNonosre B Temi 5 ..

Tema 6. IIOJIGHICTL TPHKYTHHKIB

. ¥3arafbHeHA TEOPEMA MATMBECA ..vvevrrrisnssrsssssssssrsssnsssrssssnsssssssss
. HoaibHi TPHEYTHHER ...cccvvicnssssssrssnsnss

. Danarmn uﬂ,mﬁﬂnn'n TpHH:,rTHHI-u_ﬂ
. Cepeani mponopiiiiiHi BigpiakH v npmamt}"mnuy T'pHRﬁFT]E[HI{jF

. BracTHBicTs DICEKTPHCH TPHEVTHHEKS ..ccovveess h

. SaCTOCYBAHHA NoAibHOCT]I TPHKYVTHHKIR 10 pﬂaa HE}’H&HHH

(TE 1
Homauwinna ['ﬂ..l!ﬂl:'HHﬁHE pﬂﬁﬂﬂlﬂ .-"l."ﬁ ﬁ-‘ f’§§ 23—23}

SJasdanii ol nepesipri sHanb 0o §§ 2328 ..cciiiiiiiiiiiiiiiiiiisiissnsnans

BOpaBH A8 MOBTOPEHHSA TEMH O ....cciieriiiiiiisianssrscsissnssssosssssssssnsnsss
FﬂHﬂHHE H TEHi E e L] & i L & i = & i = dhdE i iR ERE R RS 8§ & @ FEEEFEFREE RS #EEEEE

BIONOBIAI TA TIOPAOH 10 BIIPAB ..

NPEIMETHHH MMOKAKYHE .....ccccvvvvencnninnnnnnns

e 1287
. 133

138
141

vee 14D
... 150
. 1ol

152

cuee - 1O
e 163
. 169

174
181

154

.es 189
... 193
. 197

205

. 209

e 812
. 219

221
221

225
228

239

. 242

. 202
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