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NIHIUHE PIBHAHHA 3 OQHIEIO 3MIHHOIO

ax=>

—

CYMDKHI KYTU

ZAOK i ZKOB — cymixkHI
ZAOK + ZKOB = 180°

akmo a # 0,

b
TO X = —
a

armo a=01i b=0,
TO X — OyAb-sIKe

YHUCJIO

armo a=01i b=0, A (0] B
TO PiBHAHHSA
He Ma€ KOpPeHiB

KBAOPATU | KYBU HATYPAJIbHUX YACE

BEPTUKAJIbHI KYTU

BIO 1 A0 10
A1A /AKC i /DKB — Bepruxaibi 4 D

/ZAKD i Z/CKB — BepTUKaJbHi

n|1|2|3|4]| 5 7 8 9 10
Z/AKC = /DKB %

n2| 1| 4 16 | 25 49 | 64 | 81 100 ZAKD = ZCKB C B

n3| 1| 8 |27 |64 125 | 216 | 343 | 512 | 729 | 1000

O3HAKMW NAPATNENBHOCTI NMPSIMUX
CTEMEHIYUNCEN2TA 3
a | b, axmo

L1=/5(/L2=16,/8=1,7 /4=/8), y

n|1/2|3|4|5 |6 | 7 | 8 9 10 L5
abo a

2@ 2| 4| 8 (16| 32 | 64 | 128 | 256 | 512 | 1024 L3 =15(£L4 = 26), 5 4 3
abo b 6

3" | 3| 9 |27 |81 | 243|729 | 2187 | 6561 | 19 683 | 59 049 /34 /6 =180° (L4 + /5 = 180°) w
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Illlanoéni cemuknachuuyi ma cemukaiachuru!

IIpomoB:kyeMO BHMBUATH KYpPC MaTeMaTHKM, AKUHA MiCTUTHME IBi
CKJIQJIOBI YacTUHU — aJgzeOpy i zeomempir. JlomoMoske BaM y IIbOMY
OiIPpyYHUK, AKUIN BU TPUMAaETe B PyKax.

¥ migpyYHUKY BUKOPUCTAHO TaKi YMOBHI IMO3HAYEHHHA:

\Y) — npurajnaii (paHilie BUBUEHE);

ﬂ — 3BEepPHU 0CO0JIMBY yBary;
o

- . .
£ — zamuTaHHA 1 3aBAAHHA [0 TEOPETHMUYHOIO MaTepiaiy;
1.13 — zaBmanHsa AJg KJjgacHoi Ta 1.15— moMamrEboi poOoTH;

@ - «kmouoBa» 3anaua (3aa4a, BUCHOBKY SIKOI BUKOPUCTOBYIOTh
IS PO3B’A3yBaHHA iHINUX 3aadv);

D — pyOpuKa «YKpaiHa — Iie MI»;

@ — pyopukra «IlikaBi 3agaui — moMipKy#i ogHaue»;

— pybOpuka «sHurreBa mareMaTukar;
— BIOpPaBU JJIs MiATOTOBKU A0 BUBYEHHS HOBOI TEMU;

@ — BIOpaBU I MOBTOPEHHH;

— pyb6puka «['oJioBHE B TeMi».

TexcT, HaAPYKOBAHUU KUPHUM IIIpu()TOM, 3BEpTA€ Ballly yBary
Ha HOBe IMOHATTSA a00 Take, siKe Tpeba mpurajmaTu.

Yci BupaBu po3noAijieHO BiAIIOBiZHO 0 PiBHIB HaBYAJIBHUX JIOCHAT-
HEHb i BUOKPEeMJIEHO TaK:

3 IIO3HAYKHM @ IIOYMHAIOTHCA BIIPaBU IIOYATKOBOI'O piBHH;
3 IIO3HAYKHA @ IIOYMHAIOTHCA BIIPpaBM CEPESJHBOI'O piBHH;
3 IIO3HAYKHU @ IIOUMHAITBHCA BIIPpaBU JOCTAaTHBOI'O piBHH;
3 IIO3HAYKU E IIOUMHAaAITHCA BIIPaBHN BHCOKOI'O piBHH;

3 IO3HAUKMU |-)(- MOUMHAIOTHCS BIPAaBHU IIiIBUINEHOI CKJIAJTHOCTI.

IlepeBipuT; cBOi 3HAHHA Ta HiATOTYBATHCS OO0 TEMATHYHOT'O OIi-
HIOBaHHA MOXKHA, BUKOHYIOUM 3aBAAHHA «/JoMAUWHbOL camocmiilHoL
pobomu», IKi momaHO B TecTOBiii ¢dopwmi, Ta «3asdannsa Ons nepesip-
Ku 3HaHb». Ilicasa KoMKHOI TeMu HaBeJIeHO BIIPABU IJIS 11 IOBTOPEHH,
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OCHOBHHI TeopeTHUYHUU Marepian (pyopurka «l'ono8He 8 memi»),
a B KiHmi migpyuynumra — «3a80aHHs 018 nepesipku 3HAHb 34 KYpPC
mamemamurku 7 Kaacy». «3adaui nidsuuienol cKkaadHocmi» IOIOMO-
JKYThb IIATOTYBaTHUCS OO MaTeMaTHYHOI OJIiMITiagu Ta IOTJIMOuTU
3HAHHA 3 MaTeMaTUKMU.

ABTOp HamMaraBCcs HOJATH TEOPETHUYHMNII MaTepiajl IIPOCTOI0, I0-
CTYITHOI0O MOBOIO, ITPOLJIIOCTPYBaATH MOro 3HAYHOIO KiJIbKiCTIO ITpUKJa-
niB. Ilicia BUBUEHHSTI TEOPETHYHOrO MaTepiajy B IITKOJi HOro 000B’sA3-
KOBO IOTPiOHO ompaIioBaTu BAOMA.

IligpyyHUK MiCTUTH BEeJUKY KiJbKiCTh BIpaB. BijbIricTs 3 HUX
BU PO3IVISHETe Ha YPOKax i mig yac moMaIlIHbol poboTH, iHIIII BIIpaBu
PEKOMEHIYEThCS PO3B’I3aTH CAMOCTiIHO.

Y pyopuni «Kummesa mamemamurxa» 3i0paHo 3amadvi, SKi dacTo
JIOBOAUTBHCA PO3B’SIZYBATU B IIOBCAKIEHHOMY JKHUTTI.

IMikaBi ¢axkT; 3 icTopil BUHMKHEHHA MaTeMaTUYHUX IIOHATH
i cMMBOJIIB Ta PO3BUTKY MaTeMaTHUKHN AK HayKH BU 3HalijeTre B pyoO-
puti «A we paniute...».

Bascaemo ycnixie 6 onanysanni mamemamuru!

Illanoeni suumenvrku ma éuwument!

IIporroHOBaHUY MiAPYYHUK MICTUTH BEJUKY KiJbKIiCTh BIpAaB;
BIOpaBu OijbImocTi maparpadiB momaHo «i3 3amacom». Tosk obupalite
iX [Jid BUKOPUCTAHHA Ha YpOKax, (PaKyJIbTaTUBHUX, IHAWBiAyaJb-
HIX, JOLATKOBUX 3aHATTAX Ta SK JOMAIIHI 3aBHAHHA 3aJIEXKHO Bif
IOCTaBJIEHOI MeTH, PiBHSA MHiATOTOBJIEHOCTI YUHiB/y4YeHUIlb, Au(epPeH-
miarmii HaBuaHHS TOIIO.

HonaTKoBi BOpaBu B «3a80aHHAX 015 NnepesipKu 3HAHbL» IIPU3HA-
YeHO JJIf YUYHIB/yUYeHUIlb, IKi BOOPAJIMCS 3 OCHOBHUMU 3aBIaHHSIMMU
pamimre s3a iHmux. Yu mpaBUJIBHO iX PO3B’A3aHO, YUUTEJb/yUUTEb-
Ka MOJKe OI[IHUTH OKPEMO.

BripaBu a1 ITOBTOPEHHSA TeM MOXKHA 3alPONOHYBATH YUHAM/yUe-
HUISIM, HaIIPUKJAMd, IIiJ JYac y3araJbHIOBAJbHUX YPOKiB abo mig gac
MOBTOPEHHA 1 cucTemMarusallili HaBYaJbLHOrO MaTepiajy B KiHII Ha-
BYAJBHOTO POKY.

Y pyopuni «Hummesa mamemamurxa» 3i6paHo 3amaui, moB’a3aHi
3 eKOHOMIYHOI0 I'PaMOTHICTIO i HiAIIPUEMJINBICTIO, EKOHOMIUHOIO 0e3-
IIEeKOI0, 3JOPOBUM CIIOCOOOM MKITTSA, I'POMALAHCHKOIO BiAIIOBigaJbHi-
CTIO, a B pyOpuri «Ilidzomyiimecs 00 8U8YeHHS HOB020 MaAmMepPiaLy» —
3ajJavi, IIM0 JOIIOMOKYTh aKTyaJisyBaTH BiAIIOBigHI 3HaHHS.

«3a0ayi nidsuuieHoil ckaadHocmi», SKi PO3MIIEHO B KiHIi Irif-
PYUYHUKA, AOIOMOMKYTh HiITOTYBaTU YYHiB/yUYeHUIIb A0 Pi3HOMAHIT-
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HUX MaTeMaTUYHUX 3MaraHb i MiABUIUTU iXHIO IIiKaBiCTh IO Mare-
MaTUKH.

«3a80aHHA 015 NepesipKu 3HAHb 3a4 KYPC Mamemamurku 7 Kiacy»,
AKI TaKOXX PO3MiIlleHO B KiHIII HNifpyYHMKAa, MOXKHA 3aIIPONOHYBaTU
YUYHAM/YUYSHUIIAM IJIA MiATOTOBKHU OO PiYHOI KOHTPOJILHOI POOOTH.

Illanoe6ni dopocni!

SKI10 Bamia AUTUHA NPONMYCTUTHh OAWH YU KiJIbKa YPOKiB y HIKO-
JIi, TMOTPiOHO 3aIPONMOHYBATHU iffi CaAaMOCTIfHO OITpaIloBaTH MaTepiaJi
IUX YPOKiB 3a mifpyuHmKoM yaoma. CrouaTKy AUTHMHA Ma€ IPOYUTa-
TH TEOPETUUYHHII Marepiaj, KNI BUKJIAJEHO IIPOCTOI0, AOCTYIIHOIO
MOBOIO, ITPOLJIFOCTPOBAHO 3HAYHOIO KiJbKicTio mpukaaniB. Ilicisa mbo-
ro moTpiObHO PO3B’A3aTH BIIPaBH, III0 IOCHUJIBbHI, 3 PO3IVIAHYTOrO I1apa-
rpada.

YuposoB:x Kypcy MaTeMaTuku 7 KJacy, SKHil onmparnboBYE IHTHU-
Ha, B MOKeTe IIPOIIOHYBAaTH il JOAATKOBO PO3B’sA3yBaTH BAOMAa BIIpa-
BU, 10 He PO3IVIALaJuCcA IiJ dac ypokry. lle cipuATume aKHaWKpa-
IITOMY 3aCBOE€HHIO HaBYaJBHOTO MarepiaJy.

Koxxma Tema 3akKiHuyeThbcs TeMaTHMYHUM OIliHIOBaHHAM. Ilepen
MOT0 IPOBEAEHHAM 3aIPOIOHYNTE AUTUHI PO3B’s3aTu 3aBHAHHSA «/]0-
MAUWHBOL camocmiilHoi pobomu», AKI mOgaHO B TecTOBi#n ¢opmi, Ta
«3a80aHHs 01 nepegipku 3HaHby. Ile momoMolke mpuUrajgaTu OCHOBHI
TUIIM BIIPAB Ta AKIiCHO MiAroTyBaTHUCS OO TEMATUYHOI'O OIliHIOBaHHS.

SAKImo BaIia IUTHHA BUABJGAE IIiABUINEHY ITiKaBiCTL O MaTeMaTH-
Ku Ta 0Oaskae moraimOuMTH CBOI 3HAHHSA, 3BEPHITH yBary Ha «3adayi
nidsuuieHoi ckaadnHocmi», IKi PO3MIIIEHO B KiHI IigpydYHMKA.




Y3ArAAbHEHHA TA CUCTEMATU3ALIA 3HAHD

3A KYPC MATEMATUKMUN s-6 KAACIB

HaTtypanbHi uucna ta aii Hag HUMK.
MopinbHicTb HaTypanbHUX Yncen

i 1| 1. O6GuuciiTh 3HaAUeHHA BUPA3iB 1 gisHaliTecsa KiJbKiCTh MeIIKaH-

=

IIiB y JesAKMUX MicTax YKpaiHM Ha MOMEHT OCTAHHBOT'O IEepeIucy
HaceneHHsd. [ocaigiTe, 1o AKX obJjacTell HaJIeXKaTh IIi Micra:

1) 13 145 + 7435 (Kpacumis); 2) 203 912 + 825 137 (Ogeca);
3) 78 117 — 13 256 (Ilpunyxmn); 4) 974 002 — 725 189 (PiBue);
5) 313 - 42 (bamranka); 6) 833 - 281 (Kpemenuyk);
7) 64 246 : 13 (Pynxmn); 8) 1 536 470 : 106 (Cymax).
O0UHnCITiTE:
1) 137 125 + 321 117; 2) 429 113 — 253 08T;
3) 429 - 17, 4) 91 575 : 45;
5) 79 335 : 215; 6) 137 - 273.

(2] 3. OGuuciirs sHaYEHHsA BUPasy S8PYYHUM CIOCOGOM:
1) 297 + (495 + 703); 2) 329 + 1075 + 1925 + 671;
3) 250 - 49 - 4; 4) 125 - 37 -8 - 2.
OO0OuncCIIiTh 3HAUEHHSA BUPA3y 3PYUYHUM CIIOCOOOM:
1) (724 + 913) + 276; 2) 2715 + 256 + 1285 + 744;
3) 500 - 73 - 20; 4) 25 - 13 - 400 - 7.
3amnuiiite yei ginbHuku uncaa: 1) 16; 2) 38; 3) 60.
3anumnrite yci minmbHuKu unciaa: 1) 25; 2) 36; 3) 8.
Poskiamits Ha mpocTi MHOMKHUKY umncyo: 1) 48; 2) 80.

® N> o
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10.

PoskiagiTh Ha OPOCTi MHOMKHUKI UMCJIO:

1) 60; 2) 96.

SHalgiTh HANOLABMINK CHINBHUHA NiIBLHUK 1 HallMeHIIe CHijabHe
KpaTHe UMceJI:

1) 191 3; 2) 36 i 48;

3) 171 51; 4) 10, 151i 25.

SHAWIITh HAHOIABMINI CIIIBHUI MiJTLHUK 1 HaliMeHIIEe CIIiJIbHe
KpaTHe YuceJ:

1) 7i12; 2) 391 52;

3) 54 1 18; 4) 12, 16 i 20.

i3| 11. OOuucaiTh 3HAUEeHHS BUpas3y Ta AisHalTecs PiK 3acCHYBaHHS
D Kuischkoro HamionassHOro yHiBepcuretry imeni Tapaca IlleBuenka:

6

(166 788 : 452 — 125) - 409 — 97 962.
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Y3azanbHeHHS mad cuCmemamusauis 3HaHb 3a Kypc mamemamuKku 5-6 Knacis

12.

=
3

14.
15.

16.

=

18.

19.

2]

=

21.

=

22.

3HalgiTh 3HaueHHA BHpasy Ta [AisHaWTecd pPiK 3acHyYBaHHS
HamionaasHoro yuiBepcurery «JIbBiBCchbKa IoJIiTeXHiKa»:

95 472 — (423 — 35 133 : 147) - 509.
13. fAxoro 1Mu(dppoo 3aKiHUYETHCA UNCTIO:

1) 53472; 2) 20033 — 1952; 3) 1463 + 1272 — 3937
fxoro mudpowo 3aKiHUYETHCS YKCJIO:
1) 72932 2) 40073 — 1292; 3) 1253 + 1383 — 4527

3HalifiTh HaWMeHIIe Ta HaWOijabIne M ATUIN(POBi UYncaa, KpaTHi
ypeay 123.

3HaWaiTL HaWMeHIIIe Ta HalbiabIre YoTuPUIU(MpPOBi Yncia, KparT-
Hi uynciy 39.

OecatkoBi apo6u Ta Aii Hag HUMK
17. (Yeno.) O6unciTh:

1) 4+ 2,7 2) 1,8 + 3,2; 3) 4,5 — 1,2; 4) 7,2 — 4,5;
5) 10 - 5,2; 6) 4,3 - 0,01; 7) 3,6 : 3; 8) 2,8 : 0,1.
Buxronaitire giro:

1) 4,92 + 5,713; 2) 12,38 — 4,113;

3) 3,5 - 2,14; 4) 2,62;

5) 5,9 - 4,03; 6) 41,04 : 12;

7) 8,55 : 2,5; 8) 0,78.

Buxronaitire giro:

1) 5,731 + 9,28; 2) 17,562 — 9,293;

3) 7,6 - 4,15; 4) 3,22,

5) 2,05 - 4,7; 6) 31,2 : 15;

7) 8,82 : 2,8; 8) 0,63.

20. 3anwumrits y mopAnky 3poctamua uwuciaa: 2,9(11); 2,81(JI);
3,41(K); 2,8(C); 3,4(A); 2,89(I) Ta mpoumnTaiiTe mpisBuile BigoMo-
ro y CBiTi yKpaiHCBKOT'O OIEpHOro cIriBaka, I'epoa Ykpainwm. [i-
3HaWTecA 3 iHTepHETY OiJIbIlle ITPO HHOTO.

3anuiiteh y mopaaky cnamamaa uwmciaa: 7,7(I1); 7,6(H); 7,8(1);
6,8(b); 7,73(P); 7,65(I) Ta mpoumnTaiiTe Ha3By MicTa-reposd YKpai-
Hu. [lisHailiTecAa 3 iHTepHETY, 3a IO MicTy OyJIO IIPHCBOEHO Iie
3BaHHI.

OKpyrIiTh umcJaa:

1) 7,25; 3,739; 8,03; 9,05 no mecarux;

2) 5,713; 9,8999; 4,115; 8,718 go cotux;
3) 7,389; 4,5; 9,93; 7,38 mo oguHUIIb;

4) 135,72; 431,431 mo mecATKiB.




23. OkpyriaiTs umcia:

1) 17,38; 49,55; 4,06; 7,02 1o mecaTux;
2) 13,548; 29,341; 9,999; 4,444 no coTux;

3) 3,713; 14,52; 7,111 no oAMHUIIL.
(3] 24. Buaiinirs sHaYeHHA BUpA3Y:

1 2,9 - (7,32 + 0,08 : 0,125) —

2) (7,85 + 4,22) : 5 - 0,93 : 3.

25. 3HaiiTL 3HAYEHHSA BUPA3Y:

1) 45,2 - 0,75 — (9,34 + 0,06 : 0,25) - 2,8 — 4,05;
2) (8,93 - 2,62) : 4 + 0,63 : 2.

4,2 - 0,25 + 7,35;

E 26. 3amuiuIiTe TPU JeCATKOBUX APO0M, KOMKHUI 3 AKUX:
1) 6inpmuii 3a 4,8 i menmuit Bixg 4,9;
2) meummui Bix 0,43 i Oinbmmwmic 3a 0,41.

27. 3anmuurits TpU JeCATKOBUX APO0M, KOMKHUI 3 AKUX:

1) meumuii Big 9,6 i 6inbiuii 3a 9,4;
2) 6inpmuii 3a 4,83 i meumuit Big 4,84.

3BuYariHi gpobu Ta Aii Hag HUMKU. BigcoTkm

{Z] 28. (Ycro.) OGuncirs:

.2, 2) L
9 9 8 8
5)4l+2§; 6) 51—4§;
7 7 9 9
29. O0umcIiTh:
4 11 5
)=+ 2) o -2
9 15’ 16 12
54T, 6 1239,
9 16’ 13 40’
30. Bukonaiire giro:
)24l 2> 3,
9 6 12 8
5 7 8 51,
8) = 5 6) — <
8 15 17 80°
@ 31. O0umciTh 3HAUEHHSA BHPA3Y:
1) (151—131 S 2) —
10 2) 9

3)é~10;
5

3

7 1 15;
)5

3) 2— +i
5 10°

0.2
10 ' 5’

g 3l, L,
3 15
2 7

0 R
)918

(312 _32)
12 9

2 2
o(5)

1 3
&(g

yri_ L

g 5,15
8 16

442 L,
10 2
7 14

8) —: =,
)9 45




Y3azanbHeHHS mad cuCmemamusauis 3HaHb 3a Kypc mamemamuKku 5-6 Knacis

O
32. O0umcIiTh 3HAUEHHS BUPAa3y:

1)5:(g+11-lj; 2)(2E—2ij~3i

3 7 18 50 20 7

33. lIzBiHOoK maa Beaocumnena Korrtrye 150 rpH. CKiIbKH KOIITYyBaTH-
Me BeJIOCUIIeTHUI A3BiHOK miciis:

1) sumxenuda minu Ha: 10 %; 16 %;

2) migBumieHHs 1minu Ha: 8 %; 20 % ?
34. Yoxon nnsa renedona komrye 200 rpH. CKiIbKM KOIITyBaTUMe
YOXOJI ITiCTIs:

1) migsuimenua miau Ha: 15 %; 9 %;

2) sumkeHHd minu Ha: 4 % ; 30 % ?
35. Po3p’s1:KiTh piBHAHHS:

1)x+0,4:l; 2)x—g:£; S)E—x:O,ﬁ;

15 7 14 25
4)gx:i; 5)x:g:1,6; 6)2,4:x:§.
7 21 5 13

36. PosB’sa:KiTh piBHAHHA:

I)E—xzi; 2)0,8+x=E; 3)x—0,05:l;

50 20 15 30
4) 3,2:x:é; 5) 1,5x:£; 6)x:£:2,8.
5 16 5

37. ABTOoMOOiIL 3a mepmuii geHb momopoxki 3 Kmesa mo Byxapecra
D momoaas 364 KM, 1o craHoBuTh 40 % Bin BigcTaHi MisK IUMUN

micramMu. CKiJIbKHE KijloMeTpiB HOMY 3aJIMIIINJIOCS IIOJ0JIATH?
38. Ilpunpbasimu KHMKKY 3a 90 rpH, Ona surpatuaa 30 % rpoimeii,

ki masa. CKiJIbKY T'POIIel 3aJIUINUIOCA Y TiBUMHKN?

i3| 39. OOuumciiTh ABoMa crmocobamMu (IIEPETBOPUBINU JEeCATKOBUM

40.

Ipi6 y mimiaHe umciio a00 IIePeTBOPUBIIY MilllaHE YMCJIO B JECST-
KOBUH n1pib):
1 8

1) 13,75 + 4 —; 2)5— — 3,9;
20 25

3) 1,125 - 15 98214,
5 5

O6uwmcaitTh ABOMa cmocobaMu (IEPETBOPHUBIIHN AECATKOBUU IApiod
y MimraHe 4umcjo ab0 IepeTBOPUBINM MilllaHe YHCJO B JECATKO-
BUi Apid):

D3l+605 2348-12; 3115125  452:1°,
4 20 5 10
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41. Tlicna samxkeHHa miam Ha 10 % HaBYIIHUKU CTajJu KOIITYBaTHU
225 rpH. fAKoro Oyya mouaTKoOBa BapTiCTh HABYHIIHUKiB?

42. TIixg gac cyminHa a0ayKa BTpadaioTh 82 % cBoei macu. CKiIbKU
MIOTPiOHO CBi:KUX AOJIYK, IMO0 oTpuMaTu 9 Kr CcymeHux?

i4 43. Iliny ToBapy cmnouatrky 36iabinmuiau Ha 20 %, a moTiM HOBY
iy smenmmuan Ha 15 %. Ak i Ha cKigbKM BifCOTKiB sMiHMIacsa
I[iHA ITOPiBHAHO 3 MOYATKOBOIO?

44. ITiny ToBapy cmouarky smenmuau Ha 20 %, a moTiM HOBY IIiHY
30inpmuan Ha 15 %. K i Ha ckinbKU BincoTKiB sMminmiIaca mina
TOBaApy IMOPiBHSHO 3 MOYATKOBOIO?

BigHoweHHs i nponopuil

@ 45. (Veno.) Yomy piBHiCTB %:% e mpomnopiieio? Hassith ii

KpaliHi Ta cepenHi YJeHU.

46. (VcHo.) CrinbKOM KioMeTpaMm Ha MicreBOcCTi BigmoBimae 1 cm Ha
KapTi 3 macirrabom:

1) 1 : 100 000; 2) 1 : 700 000; 3)1:5 000 000?
(2] 47. Buaiinirs HeBifoMuil WieH HpOIOPILii:
)x:6=5:3; 2)é=@; 3)x:12:§.
x 7 24
48. 3HaWIITHL HEBiIOMUNA YJIE€H ITPOMOPILii:
D6:x-2:T X T ) —x:5.
3 6 10

49. CKijabku BiICOTKiB CTAHOBUTL:

1) 2 Big 5; 2) 18 Big 12; 3) 3,5 Bim 17,5; 4) % Bifx ﬁ?
50. CkijJbKHU BiACOTKIB CTAaHOBUTL:

1) 4 Big 8; 2) 20 Binx 16; 3) 2,6 Big 10,4; 4) % Big %?

51. TIlogimiTe umcJIo:
1) 28 Ha nBi yacTHMHM y BigHOIIEHHi 5 : 2;
2) 36 Ha Tpu yacTuHU y Bimmomrenui 1 : 3 : 5.

52. IMogixiTsy umcIIo:
1) 48 wa nBi yacTuHU y BigHOIeHHi 1 : 3;
2) 50 ma Tpm yacTuHM y BigwHoimeHHi 2 : 5 : 3.
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Y3azanbHeHHS mad cuCmemamusauis 3HaHb 3a Kypc mamemamuKku 5-6 Knacis

(3] 53. Pos®’axirs piBHAHHS:

54.

55.

56.

1)2x—7:§; 2)3x+1:3—4x.
4 8 7 14
PosB’sa:KiTh piBHAHHS:
1)2x+3=l; 2)2x—1:5—4x'
5 10 4 12
1) MaiicTpuHsa 3a mepHiuii TUKAEHb BigpemMoHTyBaJja 24 neBaiicu,

a za apyruii — 30 meBaiiciB. Ha cKinbKM BifCOTKiB 3pocJia mIpo-
IYKTUBHICTD IIpalli MaucTpuHi?

2) Maiictep 3a mepmuii TH:KAEHb BimpemonTyBaB 30 meBaiicis,
a 3a apyruii — 24 nemaiicu. Ha cKinbKHM BifICOTKiIB 3HM3MJIACA
MIPOAYKTHUBHICTDH mpailii maiictpa?

Toap komTtyBaB 80 rpH. Ha cKinbKM BifCOTKiB 30iJbIIuIacsa
abo 3MeHMIIMJIACA I[iHA TOBapy, SIKINO B Pe3yJbTaTi IIePeoIliHKH
BiH cTaB KomryBatu: 1) 72 rpH; 2) 84 rpH?

E 57. ITo 180 r 10-BizcoTKOBOro pos3umHy coJji moauaum 70 r Bomgm.

58.

SIKuM cTaB BiJJCOTKOBUI YMiCT COJIi B HOBOMY PO3UMHi?

Ho cmaaBy macoio 250 r, mo mictuts 40 % osoBa, momanu 150 r
oJioBa. IKMM cTaB BiJJCOTKOBHI YMiCT 0JIOBa B HOBOMY CILJIaBi?

PauioHanbHi uncna ta aii Ha4 HUMK

(L] 59. OGuucirs:

1) -8 + (-9); 2) -13,6 + (-7,9); 3) 29 + (-11);
4) -37 + 4,5; 5) -8 — 5; 6) -9 — (—4);
77— (=3); 8)4 —-9,1; 9) 2,9 - (-10);
10) -4 - (—4,5); 11) —4,2 : (—4); 12) 8 : (-0,01).
60. Burkonaiire mii:
1) -6 + (-10); 2) —4,9 + (-5,7); 3) —38 + 12;
4) 7,2 + (-5); 5) -4 — (-3); 6) -9 — 11;
70— (-9) 8) 5 — 10,2; 9) -5,1-(-0,1);
10) —6 - 2,5; 11) -7,2 : 10; 12) -7,5 : (-5).
@ 61. Buxonaiitre nii:
1) —§+(—i); 2) —4l+51; 3)2—1;
7 21 12 6 41
4) _31 _ [_4 §j’ 5) .8, ﬁ; 6) _13 ) (_glj;
8 4 9 48 7 3
8 1 30 2\
) —:|-1=1§ 8) ——: (-H); 9| -=1.
)15(5j -39 5 )(7j
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62.

63.

64.

65.
66.

67.

68.

69.

70.

=]

12

OO6UHUCITiTE:
1)—é+ —l; 2)51+ —71; 3)—£—1;
9 12 4 8 17
4)21_ _53; 5)_1. _E; 6)41- _11;
3 9 9 49 2 9
2
7 -33. (—ij; 8)-g: 16 9) (_éj .
5 10 17 5
3anumnrite yci mijgi umeia, M0 MiCTATHCS Ha KOOPAMHATHIN mHps-

Mifi Mig uymcaaMu.
1) -2,714,1; 2) -102,5 i —97,9; 3) —5% i %

3anunrite yci mijgi umeia, [0 MiCTAThCS Ha KOOPAMHATHIN mHps-
Mi#l MiK umcaamu:
1) —1g i4,7; 2) —85,3 i —78,4; 3) _4 i 32.

3 11 5

ITosHauTe Ha KOOPAMHATHIN IIJOIIMHI TOUKM:

A(-2; 4), M(0; -3), K(5; 1), D4; 0), L(—6; —2), N(2; —3).
IlosHauTe Ha KOOPAMHATHINA IIJIOIMIMHI TOUKM:

B(2; —-95), C(=2; 0), T(4; 2), E(0; 3), Q(-4; —1), P(=5; 2).

3BediTh MOAiOHI JOomaHKN:

1) 4x + 2y — 5x — 2y; 2) —5,9 + 11,2a + 7,8 — 18a;

3) —9a + b — 8 + 3a — b; 4) 2,7x + 3x + 12y — 9,8y — 5,7x.

3BeniTh MomiOHI momaHKM:

1) p — 2m + 6p + 2m; 2) —14b + 3,9 — 7,2 + 18,50;
3)5x -8y +5—4x + y; 4) 2,5a — 2,90 + 3a + 3,7b — 5,5a.
PoskpuiiTe ny:xKu i 3BemiTh MOAiOHI HOmaHKM:

1) -5(2a — 3) + 3(4a — 5); 2) 2(a — 3m) — 1(2a + m);

3) 2y —3) - (-3) + 24y — 1); 4) 2,4(2x — 3) — 4,8(x — 5).
PoskpuiiTe n1y:XKKu i 3BeIiTh MOAiOHI JOmaHKN:

1) —4(38a — 2) + 6(2a — 1); 2) 5(b — 3c) — 3(4b + ¢);

3) (7Tx — 2) - (-4) + 2(4 — 3y); 4) 2,6(3a — 5) — 7,8(a — 10).

71. Po3B’s:KiTh piBHAHHS:
1) 0,5(2x — 3) + 2,6 = 0,2(4 + 2x);

2) 1(6—31x] “1lyin
2 2 4




Y3azanbHeHHS mad cuCmemamusauis 3HaHb 3a Kypc mamemamuKku 5-6 Knacis

O
72. Po3B’s1:xiTh PiBHAHHS:
1) 0,58 — x) + 1,4 = -0,32x — 2);
2) 21—1gx :g llx—2 .
2 3 9\ 2 10
73.

3HaWmiTHL 3HAUEHHsS BUpa3y Ta [OidHaWTecs, y SAKOMY CTOJITTi

D Oysa mepimia mmucbMoOBa 3rajgka 1mmpo ceawuire I'ypsyd y Kpumy:

74.

gl. ( 123—( ~4,2): 7j+17 05.
4 15

OOunciTh 3HAUYEeHHS BUPA3y Ta JisHamnTecs PiK 3akjgagzaHHa Mu-

D XaNJIiBCHKOr0 30JI0TOBEPXOT0 co6opy B Kuesi:

75.

76.

1124,2+11 ( 18——( 5,4): gj
2 13
Cupocrits Bupas 5(2,6a + 3,4b) — 2(6a — 2,5b) i sHaugiThL Horo

3HaueHHd, AKIO0 a = —11, b = -1 %

Copocrites Bupas 6(1,5x + 2,5y) — 5(2x — 3y) i sHaigiTh Horo

3HaUeHHd, AKI0 X = —2, i = —ll
’ 30

E 77. 3HaimiTL cymMy, HJOZAHKAMHU AKOI € umcja: oOepHeHe Ta IIPo-

78.

79.

80.
81.

TUJIEXKHEe I0 uucJjaa 2,6.

SHaiiIiTh 3HAUEeHHS BUpasy a2, akmo a = 14,75 — 2 ;—3 3E -(-5,4).

3HaiiniTL 3HaueHHA Bupasdy b3, axmpo b = 24,25 — 1 % + 4% (-4,8).

3HauniTh 3HaueHHA Bupasy 10b — (2b + 4x), armio x — 2b = —5.
3HaiaiTh 3HaUeHHA Bupasy 15a — (3a + 4m), axmo m — 3a = —3.

Tligzomyimecs go bubuenns Hobozo mamepiany

82. Yy € uncio —2 KopeHeM PiBHAHHS:
Dx+5=7 2) x4 =-8;
3) x —3=-5 4) 10 : x = —5?
83. 3HaigiTh KOpiHb PiBHAHHS:
1) x - 3=28;
2) 7T+ x=3;
3) —4x = —20;
4) x:3=-"1.
o 13
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TEMA 1

JIIHIAHI PIBHSAAHHSA 3 OAHIEIO 3MIHHOIO
Y Ul TEMI BU:

O npuragaeTe OCHOBHI Bf1aCTUBOCTI PiBHSIHb 3 OAHIE0
3MiHHOIO;

O O3HanomuTecs 3 MiHIMHUM PIBHAHHAM 3 OQHIE0 3MIHHOIO;
O HaB4YMUTECH PO3B’A3yBaTU MNiHINHI PIBHAHHA 3 OOHIED

3MIHHOIO Ta PIBHSIHHA, AKi O HUX 3BOASATLCA; TEKCTOBI

3agadi 3a 4OMNOMOrOH0 PiBHSHb.
BN

T - ~

§ 1. 3aranbHi Bif;oMOCTi NPO PiBHSAHHS

PiBHAAHHA Ta Moro po3s’sasku

Onmiero 3 HaWBaXKJIUBIMINX MaTeMaTUUYHUX MUCIUILIIH € aJzedpa.
VipomoB:k 6araTboX CTOJIITH BOHA PO3BHBAJIACS K HAyKa IIPO PiBHSIHHSI.

Pignannam HA3UBAIOTH PiBHICTH, AKA MICTHTH 3MiHHY.
2
]

~ Cd

“\/.” OcHoBHi BifomMoCTi IIpo PiBHAHHS BU BiKe 3HAETe 3 IONEPemHiX
KJaciB. Bupags, sanmcanuii y piBHAHHI JiBOpYyY Bij 3HaKa piBHO-
CTi, Ha3UBAIOTh J1i60H0 YACMUHOI PiBHAHHSA, & BUpPa3, 3alluCaHUN
IIpaBOpPyY, — NpPago 4acmuHow Pi6HAHHA. D

Axrmio B piBHAHHA 4x — 6 = x 3aMicTh 3MiHHOI X HifACTaBUTHU UUC-
JIO 2, TO OEP:KMMO IPaBUJBHY UMCJIOBY PiBHIiCTh: 4 * 2 — 6 = 2, amxe
YKCJIOBI 3HAUYEHHA 000X YacCTHUH PiBHAHHS OyAYyTh MisK c000I0 piBHI.
Y TakoMy pasi Ipo YmcJOo 2 KaXKyTh, III0 BOHO € KOPEHEeM PiBHAHHSL.

JHaYeHHA 3MIiHHOI, AK€ MePeTBOPIOE PIBHAHHA y NPABHJIbHY YHC-
JIOBY piBHiCTH, HABWBAIOTH Kopenem (abo pose’saxom) pienanri.

Mpo uncno, gke € KOPEHEM PIBHSIHHSA, LLE KaXyTb, WO BOHO 3a008011b-
O HSIE PIBHSIHHSI.

PisHi piBHAHHA MOXKYTh MaTU Pi3HY KiJIBbKiCTh KOpEHiB.

Hanpuxaan, piBHaEHA 4x — 6 = x Mae Juille OgUH KOPiHb — UMC-
Jo 2. PiBuanua x(x — 6) = 0 mae gBa KopeHi — uncyaa 0 i 6. PiBHauua

14
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NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO

O
x + 0,1 = 0,1 + x 3amoBOIBLHATIME OyIb-IKe 3HAUCHHSA 3MiHHOI X,

TOOTO OYIb-AKe UMCJIO € HOoro KOpeHeM, OTKe, Ile PiBHAHHS Maec 06e3-
JIiu KopeHiB. AJie He iCHye »KOJHOrO 3HaUeHHs 3MiHHOI X, gKe 0 1epe-
TBOPIOBAJIO PiBHAHHA X + 1 = X Y IpaBUJIbHY UHCJIOBY PiBHICTb, ajiKe
JIJIST KOMKHOI'O 3HAUYEeHHSA 3MIiHHOI X 3HAUEHHS JIIBOI YaCTUHM PiBHAHHS
Oyzne Ha 1 mepeBuUIllyBaTH 3HAUEHHA IIPaBoi iioro yactuHu. Tomy piB-
HAHHA X + 1 = X KOpeHiB He Mae.

Poaé’aszamu piénanna — 03HAYA€ 3HAHTH BCi HOro KopeHi a6o
AOBECTH, 0 KOPeHiB HeMae.

PiBHOCMNbHI piBHAHHSA

Posrinamemo piBHAHHA x+1=5 i 3x =12. KoxxkHe 3 HHUX Mae€
eIMHUY KOpiHb — umcyo 4. 1li piBHAHHA € pi6HOCUNLbHUMU.

JlBa piBHAHHA HA3WBAIOTH PIGHOCULLHUMU, SKII0 BOHM MAalOTh
ogHi # Ti cami KopeHi. PiBHOCMILHMMHE BBAKAIOTH i Tari piB-
HAHHS, SKiI KOPDeHIB He MaloTh.

UG ERS Ui pisHocuabHi piBHAHEA: 1) x +3 =4 i bx =10;
c2)x+2=x1i2-x=5—x; 3)18 —x=111 21 :x=3?

Poszg’szannsa. 1) Kopeuem piBHAHHS X + 3 = 4 € uncyo 1, a KopeHem

piBHAHHA 5x = 10 — yncao 2. Tomy piBHAHHA X +3 =4 1 5x =10 He

€ PiBHOCHJILHUMU.

2) Kosxue 3 piBHAHD X +2 =X i 2—Xx =5 — x He Ma€e KOpeHiB, TOMY

i piBHAHHSA € PiBHOCUJILHUMU.

3) Kopenem piBHaHHa 18 — x = 11 € uucao 7. Kopenem piBHAHHS

21: x=3 mTako:xxk € wumcao (. Tomy piBHAHHA 18— x=11

i 21 :x =3 — piBHOCHJIBHI.

Bionosiov: 1) ui; 2), 3) Tak.

BnactmBocTi piBHSIHb

s posB’sisyBaHHsS PiBHAHL BUKOPHCTOBYIOTH 8/1AcCmuocmi, ki
IIEePETBOPIOIOTH PiBHAHHSA HA PIBHOCUJIBHI IM PiBHAHHS!

1) axmo B Oyab-siKiii YAaCTHHI pPiBHAHHS PO3KPUTH AYyKKH abdo
3BeCTH NONIOHI MOJAHKH, TO OJIEPKHMO PpiBHAHHA, PiBHO-
CHJBbHE JaHOMY;




TEMA 1

2) AKIO0 B pIBHAHHI NIEPeHECTH AOAAHOK 3 OJHIElI YacTHMHHU
y APYyry, 3MiHHMBIIM HOro 3HAK HA NPOTHJIEKHHMHE, TO OHEp-
JKMMO DiBHAHHHA, PiBHOCHIIBHE TaHOMY;

3) axmo o0uABI YACTHHH pPiBHAHHA NMOMHOKHTH a00 MOZLIMTH
HA OfHEe # Te came BigMiHHE BiJg HyJd YHCJIO0, TO OJEPIEHMMO
piBHAHHSA, PiBHOCWJIBHE JAHOMY.

m 3’sacyBaTH, Y € PiBHOCHUJIBHUMU PiBHAHHSI:

1D 2(x—-1)=5x i 2x—-2=05x;
2)3a+2=5a—-a—-T13a+2=4a-T,
3)5x=2x+9 1 d5x-2x=09;
4)0,5b=1,5b—-3,51 b=3b—T.
Posg’szannsa. 1) PiBaaaua 2(x — 1) = bx i 2x — 2 = 5x € piBHOCUJIB-
HUMM, OCKiJIBbKM JIpyre PiBHAHHS OAEPKYEMO 3 IEPIIOro PO3KPUT-
TAM IYsKOK y HOro JIiBill yacTuHi.
2) PiBasanaa 3a + 2=5a —a — 7 i 3a + 2 =4a — 7 — piBHOCUJIBHI,
OCK1JBKM ApyTe PiBHAHHS OZEePKYEMO 3 IIEPIIIOro 3BeJeHHAM IOIi0-
HUX JOJAaHKiB y oro mpaBiil yacTuHi.
3) PiBuanHa bx =2x+9 i bx —2x =9 — piBHOCUJIBHI, OCKiJIbKU
Ipyre PiBHAHHA ONEPXKYEMO 3 IIEPIIOro IepeHeceHHAM IOoJaHKa
3 IIPaBOl YaCTUHY PiBHAHHSA B JIiBY 3i 3MiHOIO 3HAaKa IIHOTO AOJAHKA
Ha MMPOTUJIEKHUN.
4) PiBuauua 0,56 = 1,50 — 3,5 i b = 3b — 7 — piBHOCUJIbHi, OCKiJIb-
KU Ipyre PiBHAHHS OJEPsKYEMO IJISAXOM MHOXKE€HHS Ha 2 000X yac-
THUH IIEPIIOro PiBHAHHSI.

Bionosiov: 1) — 4) Tak, piBHAHHS PiBHOCHUJIbHI.

Y IX cT. BugatHui apabebkni matematuk Myxammen
@w 6eH Myca Anb-Xope3mi y cBoemy TpaktaTi «Kitab

anb-gxebp anb-mykabana» 3ibpas i cuctemaTnsyBas

HasiBHIi Ha TOM 4Yac MeToan pPO3B’A3yBaHHS PiBHSHb.
Y3aTuin 3 Ha3BM LiET KHWXKN TepMiH «anb-axebp» (y nepeknagi 3 apabebKoi
O3Hayae «BiAHOBMNEHHSA») Hadani CTaB yXXMBaTUCA SK «anrebpay i AaB Ha3By
Linin Hayui.

Y Ti yacu, konu Anb-Xopeami NMcae CBil TpaKTar, Bid' EMHI Yncna BBaXa-
nmca XmbHMMK, HecrnpaBXHiMU. ToMy, KONW Big’€MHE 4YMCNO NepeHoCUnn
3 OJHIET YaCTUHWN PIBHSIHHS B iHLUY, 3MiHIOKOYN MOrO 3HaK, BBaXasu, LLO BOHO
«BiQHOBNIOETLCA» (CTAE AoAaTHMM), TOGTO 3 HECMPABXHLOIO NEPETBOPHOETD-
csl Ha cnpaBxHe. Came Take NepeTBOPEHHS PiBHAHb Arnb-Xope3Mmi 1 Ha3BaB
«BigHOBNEHHAMY.
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NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO

O

BnacTtuBiCTb B3a€EMHOIMO 3HWULLEHHS OOHAKOBUX A0OAHKIB PIBHSAHHS, LLO

MicTUnMcsa B 060X MOro YacTnHax, Anb-Xope3mi Ha3BaB «NPOTUCTABMEHHAMY
(apabcbkoo MOBOI — «anb-mykabany).

Anb-Xopesmi nepwum BigokpemuB anrebpy Big
aApMAPMETUKN N POIINISHYB 1i IK OKpeMYy MaTeMaTuuyHy
Hayky. Anrebpy Anb-Xopeami B NaTMHCbKOMY Mepekna-
Aai BuBdanu esponenui npotsarom XlI-XVI ct. MNoganb-
LM pO3BUTOK anrebpu NoB’si3aHUin came 3 €BpONewn-
CbKMMW BYEHMMM, 30KpPEMA 3 iTaninCbkUMn mMatematu-
KaMn enoxu BigpomkeHHs.

[o XIX cT1. anrebpa possuBanacs gk Hayka, Lo Bu-
BYaE METOOM PO3B’A3yBaHHSA pPiBHSHb. 3rogoM BOHa

3HayHo 3baratunacd HOBUMMU 3MICTOBMMWU MiHIAMW:

CMNpPOLLEHHS BUPasiB, YHKLIT, pO3B’a3yBaHHA HEPIBHOC-
Ten Towo. | Tenep piBHAHHA — Lie nuLle ogHa 3i ckrnago-
BUX YaCTUH anrebpu.

Myxammed 6eH
Myca Anb-Xope3smi
(783 — 6. 850)

@ Lo HasmBatoTb piBHAHHAM? O Lo Ha3uBaloTb kKopeHeM (abo po3B’SA3KOM) PiBHSH-
g HA? O Lo o3Havae po3s’a3aTtu piBHAHHA? O AKi piBHAHHA HA3MBaKOTh PiIBHOCUITbHN-
Mmn? O Aki BNaCTMBOCTI BUKOPUCTOBYHOTb Mif Yac Po3B’A3yBaHHS PiBHAHL?

§ Fosb'sximb 3agaui ma buxonaime bnpabu

=

1.2.

1.3.

Z

1.5.

1.6.

1.7.

1.8.

1.1. (Vcno.) SAxnii i3 3anuciB € piBHAHHAM (BiAIOBiAbL OO PYHTYIATE):
1) 4x — 12 > 0; 2)3x + T;

3) 4x — 2 = 10; 4) (14 - 10) - 2 = 8?

(Verno.) YUu € umciio 4 KopeHeM PiBHAHHS:

1) 2x = 8; 2)x —2=3; 3) 2x — 3 = 6; 4) 32 : x = 8?7
Yu € unciyio 3 po3B’A3KOM PiBHAHHS:

1) x+5=8; 2) 2x = 9; 3)x—4-=-1; 4) x : 3=0?
1.4. fxe i3 umces € KopeHeM DPiBHAHHA x° = 2x + 3:

1) 0 2) —-1; 3) 1; 4) 3?
Yu € KopeHeM PiBHAHHA x? = 4 — 3x uucIo:
1) O0; 2) 1; 3) —2; 4) —4?

HoBemiTh, mo KoxkHe i3 umcen 1,2 ta —1,2 € KopeHeM PiBHAHHS
x2 = 1,44.

Yu € piBHOCUJIBLHUMU PiBHAHHS:

Dx+2=5ix:3=1 2)x-3=T71 2x =187
Yu € piBHOCHUJIBbHUMY PiBHSIHHS:
Dx-2=31 2x=10; 2)x+3=71x:2=3?
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TEMA 1

=]

1.9. oBexnirs, 110:
1) Kkopernem piBHAHHA 2(x — 3) = 2x — 6 € OyOb-sIKe UUCJIO;
2) piBHAHHA y — 7 = y He Mae KOPeHiB.

1.10. oBexmiTh, 1110:

1.11.

1.12.

1.13.

1) xopeneMm piBHAHHA 3(2 — ¢) = 6 — 3¢ € Oyab-sIKe YUCJIO;

2) piBHAHHA X = X + 8 He Mae KOPeHiB.

CkiaagiTe piBHAHHS, IO MAac:

1) equHUN KOPiHb — YHMCJO —2;

2) nBa KopeHi — ymcyaa 5 i —9d.

3’sacyiiTe, He PO3B’SI3YIOUMN PiBHAHDb, UM € BOHU PiBHOCUJIBLHUMMU:
1)4x —2)=19 i 4x — 8=19;
2)2x-3=383x+512x—-3x=5+ 3;

3)8x—-—3)=40 i x — 3 =5;

4)2%:11 i2x=33.

YcraHOBiTH, HEe PO3B’SI3YIOUN, UM € PiBHAHHSA PiBHOCUJILHUIMMU:
D8x—-1)=518x—8=25;

2)3x+T7T=4x-8 1 3x —4x=-8—-T;

Ix+2)=18 i x+2=2;

4)—?%:7 i —3x = 28.

1.14. Yu mae po3B’sI3KU PiBHAHHSI:

Dx+2=2-x; 2)x+3=3+x;
Hx+1=-1+x; 4) Ox = 0;
5)0-(x—-1)=3; 6) 5(x — 1) = bx — 5;
70 :x=0; 8) 2(x — 3)=2x — 7?

©) Bnpabu grs nobmopenns

1.15. OGuuciTs:

1)§+l; 2)2—3; 3)2§+3l;
3 12 21 14 5 10
4)3—3; 5)i+1i; 6) 5i—1g.
11 33 20 15 15 7
1.16. 3uaiigire:
1) 25 % Big uucaa 200; 2) 13 % Big umcaa 82;
3) 20,5 % Big uncaa 64; 4) 21 % Big uyucaa 3%.
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NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO

o
XKummeba mamemamuka

1.17. IITo6 saomiaguTH Ha €JEKTPOCIOKHWBAHHI, Y POAUHI BUPiNMIuIn
BCTAHOBUTHU ABO30OHHUN JIIUNJIBHUK ejieKTpoeHeprii. Omiara 3a
eJIeKTpoeHepriro BuHoui ckaagae 50 % Bix omaaru B immumii yac.
JliunapauK Oyso nmpuabamo 3a 1500 rpH, i me 500 rpa Oymao
CILJIaU€HO 3a BCTAHOBJIEHHSA Ta B3ATTS JIUMJIbHMKA Ha OOJiK.
3 uepBHA 2023 poKy Tapu( aJd HaceJIeHHsS CTaHOBUTH 2,64 I'pH
3a 1 kBt rog. Poguna momicsaia BukopuctoBye 500 kBT - ron
eneKkTpoeHeprii, 3 uux 100 kBT - rog — y miunmit yac. 3a ABO-
30HHUM JIIUMJIBHUKOM BapTiCThb €JIeKTPOEHEPTii, BUKOPUCTaHOL
B HiuHMA 4ac, oOumcawerbca 3a Tapudom 1,32 rpH
3a 1 kBT rog. Yepes cKigbKU MicdAIliB poguHa OKYIUTL yCTa-
HOBJIEHHSI TBO3OHHOT'O JIiUMJIbHUKA?

Tligzomyimecs go bubuenns nobozo mamepiany

1.18. IlepeHneciTh y JiBy 4aCTHUHY PiBHAHHS BCi JOZAHKH, IO MiCTATH

1) 5y + 11 = 8 — 3y; 2)6x —13=2x + T;

3) 2m — 13 = -3m + 5; 4) -1 —4x = 17x — 8.
1.19. Po3B’st:KiTh piBHAHHS:

1) -3x = —21; 2) 2x = 40;

3) 0,2x = —5; 4) 50x = —5.

@ Likabi 3aga4i — nomipkyi ogHave
1.20. dAry ocrauy npu ginenui Ha 1001 mae umcao
1-2:-3:-4:-5:6-7-8-9-10-11-12-13 + 20007?

§ 2. JliHiiHe piBHAHHSA 3 OAHI€I0 3MIHHOIO
JliHinHe piBHAHHSA 3 OAHIEIO 3MIHHOIO Ta MOro PO3B'A3yBaHHS

Mu smaemo, AK po3B’sisyBaTu piBHaAHHA 2x = —8; —0,01x = 17;

—x =5. KoxxHe i3 mux piBHAHBb Mae€ BUIIAL aXx = b, Je x — 3MiHHA,

3
a i b — pgedaxi uucJa,

Pigpsapnsa surasaay ax = b, ne x — 3miHHa, ¢ i b — yncnaa, HA3H-
BalOTh NIHIUHUM DIGHAHHAM 3 OOHIE€I0 3MIHHOIO.
Yucna a i b Haz3MBaIOTHL Koepiyicimamu UHOro PiBHAHHA.

o 19




TEMA 1

O
Axnoio a # 0, To piBHAHHA ax = b € pi6HAHHAM nepuLozo cmene-
HA 3 00Hi€ct0 3minnoro. llominuBIiu oOMABI YaCTMHUM TAKOTO PiBHAH-

b .
HA Ha a, Marumemo, IIo X = —, TOOTO €EAVNHNIM KOPE€HEM IIBOI'O P1B-
a

b
HAHHA € YUCJIO —.
a

Sxkimo a = b = 0, To niniliHe piBHAHHA HabyBae BumIany Ox = 0. Moro
KOpeHeM € Oyab-IKe YMCJIO, OCKiJIbKY IPH OyAb-AKOMY 3HAUeHH1 X 3HAa-
YeHHs JIiBOI i mpaBOi YacTWH PiBHAHHA OyOyTh MiK CO0OI0 PiBHUMU
i mopiBHIOBaTHMYTH HYJI10. Tomy piBHAHHA Ox = 0 Mae Ge3Jriu KOpeHiB.

Axmo a =0, a b # 0, giniiine piBHAHHA HabyBae Buriany Ox = b.
IIpu mromy He icHYe »KOIHOIO 3HAUEHHS 3MiHHOI X, dKe 0 IIepeTBOpPIO-
BaJIO JIiBY Ta NpaBy YaCTUHU DPiBHAHHSA Ha OJHE U Te caMe YHCJIO.
Axe 3HaUeHHS JIiBOI YACTUHM PiBHAHHSA IPU OyAb-AKOMY 3HAUEHHI X
JIOPiBHIOBATHMME HYJIIO, & 3HAUEHHSA ITPABOI YACTUHU — YUCJIY b, BigMiH-
HoMmy Bim Hyasa. Tomy piBHauHS Ox = b pu b # 0 KOpeHiB He Mae.

CucreMaT3yeMO JaHi IPO PO3B’A3KH JiHIHOroO piBHAHHA ax = b,
ge a i b — uucia, y BUIVIALL CXeMU:

ax = b, e x — 3miHHa )
akmo a + 0, akmo ¢ = b = 0, akmo a = 0, b = 0,
10 x = 2 TO ¥ — OyAb-AKe TO PiBHAHHA
a YUCIO0 KOpPEeHiB He Mac
m PosB’a3aTu piBHAHHS:
©1)0,2x = T; 2)—§x=2§; 3) 0x = 7.
Poszs’szanns.
2 2
1) 0,2x = T; 2)——x=2—; 3)0x =T,
x="1:0,2; 3 3 PiBHAHHA KOPEHiB
x = 35. xzzg:(_gj, HEe Mae€.
Bidnosidv: 35. 3 3 Bidnosidv: KopeHiB
x =—4. HeMae.
Bionoegiov: —4.

m s sskoro 3HaUeHHs b piBHOCUJIBbHI piBHAHHA —2X = 8
*idx +b=117
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NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO
O

. Posg’sizanusa. 1) Posp’sizkemo piBHAHHA —2x = 8. Maemo x = 8 : (-2);
x =—4.
2) 1106 piBaAHHA —2x = 8 i 3x + b = 11 Gysiu piBHOCHMJIBLHUMU, HEOO-
XigHO, 10O Apyre PiBHAHHSA MAaJIO €IWMHUN KOPiHBb, IO JOPiBHIOE
ypeay —4. Ockiabku x = —4, To maemo —12 + b = 11; b = 23. Jlerxko
ImepecBiguuTHCA B TOMY, IO PiBHAHHA 3x + 23 = 11 Mae egumHUMA
KOpiHb, IO JOPiBHIOE —4.
Bionosiov: 23.

Po3B’'a3yBaHHS piBHSIHb, WO 3BOAATLCA A0 NiHIMHUX

IIporec posB’sizyBaHHsA 0araTbox PiBHAHD € 3BeJeHHAM IIUX PiB-
HAHb A0 JiHIMHUX HOIJIAXOM PiBHOCUJIBHUX IIEPETBOPEHb 3a BJACTU-
BOCTSIMU PiBHAHbD.

m Posp’sAzaTu piBHAHHA:

C1)3(x+8)—2x=6-dx; gl S-x x+13

2 3 6

Posge’sazanna.

1. ITo36ymemocss 3HAMEHHUKIB (AKIIO BOHU €):
1) 3(x + 3) — 2x = 6 — 4x. x+1 5-x «x+13
V7 Ty T

ITomHOXXMMO OOMABI YacTUHU PiBHAHHSA
Ha 6 (Ha HaliMeHINUY CHiIbHUYN 3HaAMEH-
HUK apobiB). Maemo:
6(x +1) N 6(5—-x) 6(x+13)
2 3 6
3x+1)+25—-x)=x+ 13.
2. Po3kpuemMo nyKKu (AKIIIO0 BOHU €):
3x +9 - 2x=6—4x. | 3x +3+10 - 2x=x + 13.

3. IlepeHecemo nOmaHKH, ITI0 MICTATH 3MiHHY, Yy JIiBY YACTHHY PiBHSH-
Hd, a iHIIi — y mpaBy, SMIiHMBIIIN 3HAKY IIUX JOAAHKIB HA IPOTHJIEHKHI:

38x —2x +4x=6-19. | 3x — 2x — x =13 — 3 — 10.
4. 3BemeMo IIONiIOHI HTOMAHKIL:
5x = —3. | 0x = 0.
5. Posp’s1;keMo oTpuMaHe JiHiliHe pPiBHAHHS:
x=-3:5; X — OyIb-sIKe YUCJIO.
x = —0,6.
Bionosidv: —0,6. Bionosiov: 6ynb-siKe YHCJIO.




TEMA 1

O

IJIOE:RN Poss’asatu piBHAHHA 5(x + p) = 3x — Tp, x — 3miHHA.

Posé’s3anns. PoskpueMo Ay:KKHU B JiBill yacTuHI piBHAHHSI:
5x + 5p = 3x — Tp.

Ilepenecemo momaHOK 3Xx y JIiBY YacTUHY, a Hp — y mpasy.

Marumemo: dx — 3x = —Tp — 5p, ToO6TO 2X = —12p.

Tomi x = (-12p) : 2, Tob6TO X = (12 : 2)p, oTiKE, X = —6P.

Bionosiov: —6p.

m Posp’asaTu piBHAHHA [2x — 7| = 3.

15

(5),
il
o

Posg’szannsa. 111o6 Momaynb AessKOTO BHpasy MOOPiBHIOBAB YHCJIY 3,
3HAUEHHS ITLOTO BUpPal3y Mae AopiBHIOBaTu 3 abo —3.

Maemo [2x — 7| =3

2x — 7 =3; abo 2x — 71 =-3;
2x = 10; 2x = 4;
x = 5. x = 2.

Bionosiov: 5; 2.

O Ake piBHSAHHA Ha3MBalTb MiHIMHUM pPIBHSAHHAM 3 odHieto 3MiHHOKW? HaBeniTb
NpUKNaam NiHinHMX PIBHSHb.

O Konu piBHSAHHSA ax = b Mae egUHNIA KOPiHL?

O Konu piBHSAHHSA ax = b Mae 6e3nid kopeHiB?

O Konu piBHSHHSA ax = b HE Ma€e KOPEHiB?

§ Fosb aximo 3agaui ma buxonaime bnpabu

(L] 2.1. (Ycro.) ki 8 piBHAHS € HiHifHEMME:

2.

2.

1) 15x = 0; 2) -Tx = —%;
3) x2 = 2x; 4) 0x = 19;
5) x + 3 = x2; 6) O0x = 0?
2. (Yeno.) CKiTbKY KOpPEHiB Ma€ PiBHAHHS:
1) 2x = -3;
2)0x =T,
3) 0x = 0?

3. 3’acyiiTe, AKi 3 JaHMX PiBHAHL MAaIOTL JHIIE OAUH KOPiHb,
He MalOTh KOPeHiB, MalTh 0e3J1iu KOpeHiB:

1) 2x =-9; 2) Ox = 0;
3) 0,42x = 0; 4) 17 = Ox;
5) %x =-9; 6) Ox = —12.




O

NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO

(2] 2.4. (Ycro.) Posp’sxirs piBHAHHA:

2.5.

2.6.

2.7.

2.8.

2.9.

1) 2x =-12; 2) 0,5x = —2,5; 3) —2,5x = 1,5;
4)lx=i; 5)éx=1; 6) —5x = -12.

5 10 7
Po3B’1:xiTh piBHAHHA:
1) -3x = —-21; 2) —2x=g; 3)—1x=—5;

9 5

4) 50x = 5; 5) —x = 1%; 6) —0,01x = 0,17;
7)Ex=—i; 8) —1,2x = —4,2; 9)Zx=0.

9 27 8
3HAUIITh KOPiHb PiBHAHHS:
1) 2x = -8; 2)1x=9; 3)—3x=1;

5 4

4) —10x = —5; 5) %x =0 6) 0,1x = —0,18.

Busuaure, 110 Mae OyTH 3ammcaHO y IIpaBili yacTHMHI PiBHAHHA

3aMiCTh IIPOIYCKiB, SIKIIO BiJOMO MO0 KOPiHb:

1) 8x=..; 2) 9x = .. 3) %x = ..

x = —9; x = 0; x =12.

3HAUIITh KOPiHb PiBHAHHS:

1) 7x +14 = 0; 2)0,3x -21=0,5x — 23;

3)4x +3 =6x —13; 4)5x+Bx—-T)=9;

5)47 =10 - (9x + 2); 6) 3x +2) — (8x + 6) = 14.

Po3B’a:KiTh piBHAHHS:

1) 2x -10=0; 2)1,4x -12=0,9x + 4;

3) 3x +14 = 5x +16; 4)12 - (5x +10) = -3;

5) 6 —(8x +11) = -1; 6) Bx —4) - (6 —4x) = 4.
2.10. fIxe 3 piBHAHL piBHOCHJIBbHE PiBHAHHIO 5Xx = 10:

1) x +3 =05; 2)5—-x="1,;

Hx+2=x+1; 4) x — 7=-5;

5) x = 8 — 3x; 6) 4x — 7 = 4x?

2.11. Yu € piBHAHHSA PIBHOCUJIBHUMMU:

D4x—-x =171 3x =17;
2)5x-9=38x i 6x =21;
32x=-121i x+6=0;
4)12x =0 i 15x =15?
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TEMA 1

2.12.

2.13.

2.14.

2.15.

2.16.

2.17.

2.18.

2.20.

2.21.

2.22.

24

O
I AKoro 3HAUEHHSA X 3HAUEHHS BUPAa3y:
1) 3x + 7 mopiBHIOE —2;
2) 4(x + 1) mopiBHIOE 3HAUEHHIO BUpasy ox — 9?7
s AKoro sHaUEeHHSA Y:
1) sHauennda Bupasy 5y — 13 mopiBHIOE —3;
2) sHauenHsa BupasiB 3(y — 2) i 13y — 8 mixk coboro piBHI?
PosB’a:KiTh piBHAHHS:
x+1 2x -7 x X X
1 = b; 2 =1; )—+—-=8 4H=--==1
) 3 ) 5 ) 3 5 ) 4 5
3HaUiTh KOPiHb PiBHAHHS:
x -2 3x + 2 x X x X
=1 =4: ——=—=1; —+—=10.
1) 1 1; 2) 5 4; 3)3 1 4)2 3
CkaamiTh JiHifiHe PiBHAHHS, KOPEHEM AKOIO € YKCJIO:
1) —2; 2) —0,2.
CrianiTe JimiliHe piBHAHHA:

1) ke He Mae KOpEeHiB;
2) KOpeHeM SAKOro € OyAb-siKe YUCJIO.

CkiaaniTe JiHiliHe PiBHAHHS, KOPEHEM SKOTO €:
1) unciio —8;
2) Oyab-AKe YMCJIO.

2.19. 3ualifiTh KOPiHb PiBHAHHA:

1) (dx-2)+(Bbx-4)=9-(5-11x);

2) (7T-8x)—-(9-12x) + (5x + 4) = -16;

3) 3(4x —5) —-10(2x —1) = 33;

4)93(x+1)—2x) =7(x +1).

Posp’sakiTh piBHAHHS:

1) (9x —4) + (15x —5) =18 — (25 - 22x);

2) (10x +6) - (9-9x) +(8 —11x) = -19;

3)7(x-1)-32x+1)=-x-15;

4) 5(4(x —1) — 3x) = 9x.

3x—-11 2x-2 ; 4y-16 6y -10
4 3 2 5

Sualinite nobytoxk 10xy i mismaiiTecsa pik sacHyBaHHA YepHi-

BeIIbKOT'0 HAIliOHAJIbHOTO YHiBEPCUTETY.

2x+13 6x-1 ; 3y—-9 2y+6

4 5 6

3HaueHHA Bupady x + y + 1788 i gisnaiiTeca pik 3acHyBaHHA
XapKiBCbKOro HaIlioOHAJLHOT'O YHiBEpPCUTETY.

Posp’skiTh  piBHAHHSA

. SHAUIITD

PosB’sukiTh piBHAHHA

O



NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO

2.24.

2.25.

2.26.

2.27.

2.28.

2.29.

2.30.

2.31.

2.32.

. Po3B’sokiTh piBHAHHA, Je X — 3MiHHA:
D2x+a=x+a; 2Db+x=c—-x

3) 6x +2m = x — 8m; 4) 9a + x = 3b — 2x.
Posp’s:KiTh piBHAHHA, e X — 3MiHHA:

1) 7x+m=2x+m; 2)a+x=2m - x;
3)3x+b=9b—x; 4) 5p + 2x = 10a — 3x.
Yu € piBHOCUJIBHUMU PiBHAHHA:

1)2x-4=21 5(x—-3)+1=3x-8;

2)5x+3=81 T(x—-2)+20=4x+3;
3)5x=01i0x=5;

) Tx+1=Tx+21i 5(x+1)=>5x+5;

5)0:x=71i 0x=T;
6)3(x—-2)=383x-612x+7)=2x+1)+12?

Ins AKOro 3HAUYEHHA Y 3HAUEHHSA BUPA3Y:

1) 5y + 7 yrpuui Ginbllle 3a 3HaUeHHSA BUPa3y Y + O;
2) 2y — 4 ua 7,4 Ginbite 3a 3HaUeHHA BUpPasy 3 — Ty?
Ilnsa sKoro sHaUeHHA X 3HAUEHHA BUPAa3Yy:

1) 7x + 8 ynBiui Ginblle 3a 3HaAUEHHA BUPa3y X + 7;

2) 5x — 8 ma 17,2 meniIie Bij 3HaYeHHsS Bupasy X + 27
CkiamiTh piBHAHHSA, sIKe OyJI0 O PIBHOCHUJIBHUM PiBHAHHIO
72x — 8) = 5(7x — 8) — 15x.

Po3B’a:KiTh piBHAHHSA:
1) |x|+3=T 2) |x| - 2 =-9; 3) 2|x| - 6 = 0;
4) |x + 5| = 0; 5) |7 — x| =1; 6) |x +12| = -3;

7 2x+1)=T; 8) 2(|x| - 3) = |«}; 9) %‘x—1‘+3:5.
PO3B’KiTh PIBHAHHS:

1) |x|-5=4; 2) || +1=-2; 3)%\@—4:0;
4) [2x - 1| = 0 5) [2x — 7| = 3; 6) 4(x| - 3) =|x|.

Iis1 AKOro 3HaUYeHHSA @ PiBHAHHS:
1) 2ax =16 mae KopiHb, IO AOPiBHIOE 4;

. . 4
2) 3x = a Mae KOpiHb, IO JHOPiBHIOE ?;

3) 5(a +1)x = 40 mae KopiHb, 1110 HOPiBHIOE —17

s axoro 3HaYeHHA b KOpeHeM PiBHAHHSA:
1) 3bx = —24 € uuciuo —4; 2) (2b —5)x = 45 € uucio 3?
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2.33.

2.34.

2.35.

2.36.

2.38.

2.39.

2.40.

2.41.

26

Po3B’sa:KiTh piBHAHHS:

1)4x +7 =3(x —2)+ x;
2)2x+5=2(x—-4)+13.
3HaUiTh KOPiHb PiBHAHHA:
D)3(x-2)+4x =T(x-1)+1;
2) 2(x + 1)+ 4x = 6(x + 3).

PosB’aKiTh piBHAHHS:
1)3x—1+6x+3:10;
2 11
2)896—3_3x+1:2;
7 10
g X, 2% _Tx 1
10 5 15 6
4)1+2x_3x+2_5x+4.
2 3 6
2¢x-3 1-x bHx+1 9x+3
9) - + = ;
5 4 20 10
3x-5 2-x 2x+5 bBx-6
6) - + = .
4 3 12 4
3HaUAITh KOPiHb PiBHAHHA:
1)2x+1_i_x+7:5; 2)5x—6_x—5:1;
3 2 12 8
3)£+2_x=5_x_i; 4)3x+1_2+x=x—8
3 9 6 18 5 2 10

2.37. 3a axoro 3HaueHHA b PiBHAHHA MalOTh OJHAKOBI KOpeHi:
1)4x-3=513x+b=1T;

2D)x+b=912x-b=x?

I1st AKOTO 3HAUEHHSA @ PiBHAHHSA MAalOTh OJHAKOBI KOpPEHi:
)2x-3=Tia—-3x=09; 2)x+a=71i3x—a=2x?
3HaUmiTh yci 1misi 3HaueHHS m, O SAKMX KOPiHL PiBHAHHA
mx = 4 € WiJTuM YMCJIOM.

3HangiTh yci misi sHaueHHA b, OIS AKWUX KOPiHL PiBHAHHSI
bx = —6 € HaTypaJbHUM YUCJIOM.

Hia axoro 3HaueHHA a He Ma€ KOpPEeHiB PiBHAHHS:
1) (a — Dx = 5;

2)(a+3)x=a- 2

3)(a—-4)x=a—4?




NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO
O

2.42. Ina AKOTO 3HAUEHHA b He Mae PO3B’SI3KiB PiBHAHHSI:

1) (b + 1)x = 6; 2) (b — 3)x = b; B+ Dx=b+1?
2.43. [Ina axoro sHaYeHHS m OyOb-sIKe YMCJIO € KOPeHeM DiBHIHHS:

D(m-Dx=1-m

2) m(m + 2)x = (m + 2);

3) (m — 3)x = 5?
2.44. Ina axoro 3HaUeHHA a Mae 0e3J1iu KOpeHiB PiBHAHHS:

D@+2x=2+a; 2)(a-3)x=9; 3)ala —4)x=4—a?
@ 2.45. Po3B’s)KiTh piBHAHHA, Je X — 3MiHHA:

DG+ Dx="T 2B -bx=>b- 5 3) (b|-2)x =b+2.
2.46. Po3B’sa:kiTh PiBHAHHA:

1) |x| + 4x = 15; 2) [Tx| - x = 24.

©) Bnpabu gns nobmopenns

2.47. 3HaligiTh 3HAUCHHSA BUPA3y:
1) 4a + 12b + 8a, axmo a = —13, b = 13;

2) Bx — 2x)(5m + 4m), AKIO X = 1%, m = —1%.

2.48. 3uaigiTe 4Ymceiso, AKIIO:
1) 15 % itioro mopiBHIOIOTH 300;
2) 11 % iioro popiBHIOIOTH 28,16.
2.49. 3BeniTh momiOHI mJomaHKI:

1) 7x — 2y + 3x + 17y; 2) 5,2 + 17a + 4,9 — 12a;
1 5 1 1

3) bx +7 -2y + bx — 12y; 4)5—p-2—a+T7—p+4—a.

) y y ) 5P~ 2% g P43

2.50. PoskpuiiTe AyKKH i CIIPOCTITh BUpPAa3:
1) a - (a — (2a — 8)); 2) bm — (n — m) + 3n);
3) 15a — (2a — (3a — (a + 1))); 4Hb—-(b—-((b-a — 2a).

XKummeba mamemamuxa

2.51. Io6oBa mosa Bitaminy C pjda OOpocsoi JIOAWHW CTAHOBUTH
0,05 r. ¥ 100 r arix MmajJguHN MiCTUThLCA MalyKe 25 Mr Birami-
"y C (1 mr = 0,001 ).
1) Busraure, ckinbku rpamiB BitTaminy C mictutbea B 1 KT Ariz
MaJINHU.
2) Ckinpku mo6oBux mo3 Bitaminy C Moke 3aMiHUTU JOPOCJIiii
groguHi 1 Kr arig maauan?
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TEMA 1

Tligzomyimecs go bubuenns Hobozo mamepiany

2.52. Ogue uwncyo Ha 6 MeHIIe Bif iHIToro. MeHIre i3 Ymces mo3Haue-
HO uepe3d x. BupasiTh uepes x iHIIIe YmCJIO.

2.53. Ogne uucao B 4 pasu Ginblne 3a inme. MeHIe i3 uuces mo3Ha-
4yeHO ueped x. BupasiTh uepes x iHIIIe YmCJIO.

2.54. Ha gBox KayMm0ax pasoM pocte 62 TiOJIbIaHM, IO TOTO K Ha O-
HifT kaym0i Ha 6 ToJbHaHiB MeHIe, HidK Ha iHNIi#. CKiIbKH
TIOJIBIIAHIB pOCTe Ha KOMKHIN KJIyMOi?

@ Likabi 3aga4i — nomipkyd ograve
2.55. Bigomo, 1mio x + y = 13. Ina axkux HaTypaJbHUX 3HAUYEHb X i Y
BUpa3 Xy HaOyBae HaAMOiIBIIIOro 3HAYEHHA?

§ 3. Po3B'sisyBaHHsA 3a4a4 32 AONOMOrOIO JliHIMHUX
piBHsIHb. PiIBHAHHSA IK MaTeMaTHMYHa MoAenb 3aadi

MaTteMaTnyHa Mogenb 3apavi

II1o6 posB’ssaTu 3amad4y IPAKTUYHOTO 3MiCTy, AOIiJBHO CIIOUATKY
cTBOpUTH ii Mamemamuuny modesb, TOOTO 3aIIMCATU 3aJIEKHICTD MiMK
BiOMMMM Ta HEBiIOMMMM BeJIWYMHAMH 3a JOIIOMOI'OI0 MaTeMaTudY-
HUX IOHSATDL, BilHOIIIEHb, ()OPMYJI, PiBHAHL TOIIIO.

PO3B'F|3YBaHHF| TEeKCTOBUX 3aaa4 3a 4onomMororo piBHﬂHb

Posrismemo TexcToBi 3amaui, MareMaTHUYHUMHU MOJEJIAMU SKUX
€ JIiHINHI PIBHAHHSA Ta PIBHAHHS, IO 3BOASATHCS A0 HUX.

Posp’sazyBaTu 3aauy 3a JOIOMOI'OI0 PiBHAHHSA CJIiL y TaKiil mocJii-
JTOBHOCTI:

1) mozHauuTH 3MiHHOIO OZHY 3 HEBiIOMHX BeJHYNH;

2) igmi HeBimomi BeaHUMHM (AKII0O BOHM €) BHPA3WTH depe3
yBeieHy 3MiHHY}

3) 3a yMOBOI 3amadi BCTAHOBMTH CHiBBiJHOIIEHHS MijK HEBi-
JIOMHMHM Ta BilOMMMHM 3HAYEHHAMM BeJHYMH i CKJacTH piB-
HAHHST;

4) posp’szaTH oxepikaHe PiBHAHHA;

5) mpoaHaxi3yBaTH PO3B’SI3KH PIBHAHHS i 3HAWTH HEeBiAoOMy Beau-
YHHY, 4 3a moTpedH 1 3HAYCHHA IHIIMX HEBIIOMMX BEJHYHH;

6) 3anmcaTu BigmoBias Mo 3amadi.
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PosriamemMo Kinbka 3amau i po3B’sayKeMO iX 3a JOIOMOIOI0 JIiHiiA-

HOT'O PiBHSHHS.

m Ha cBiii menp HapogXeHHs cecTpuUuYKu-Oim3HIOuKU Ha-

* rana ta OseHa orpumasiz pasom 127 Bitanpaux SM.S-moBigoM-
Jeub, nmpuuomy Harana orpumana Ha 13 moBimomJaeHb OiJbIie,
Hixk Omenma. Cxinpku SMS-oBifoMJIeHb Ha CBill JeHb HapOIKeH-
HS OTpuUMAaJia KOKHa cecTpuuka?

Poss’szannsa. Hexait Onena orpumaJjia x moBimomJiieHb, Toxi Hara-
asg — (x +13). A obuzasi pasom — (x + x + 13) mosimomiens, 1o 3a
yMOBOIO AopiBHIOE 127.

Maemo piBHAHHA: X + X + 13 =127. 3Bigku x = 57.

Orxxe, OjseHa oTpumaJia 57 HMOBiZOMJIEHbD,

57+ 13 =70 (moBizx.) — orpumasia Harams.

Bionosidv: 70 nmoBigomiieHb; 57 MOBiLOMJIEHE.

M MakcuMaJIbHO JOIYCTHMHI PO3Mip KpeguTy OaHK 00-

* YHCJIOE 3a (hOopMYyJIIOIO:

S = % - n,
ne S — cyma xpeauty, C — cepegHbOMicAYHA 3apIljlaTa IMO3WUYATb-
HuKa. [IJisg KpeauTy TepMiHOM B OAWH PiK BBasKamoTh, IO 1 = 9,
TepMiHOM y naBa poku — n =21, TepmMiHOM y Tpm pokum — n = 33.
SAKuii HalilMeHIIUA PO3Mip cepeaHbOMIiCAYHOI 3apljaTé Mae OyTu
B MO3MYAJbHIKA, III00 0aHK HazaB oMy Kpenut y cymi 30 000 rpu
Ha: 1) 1 pik; 2) 2 poxu; 3) 3 poru?
Poss’szannsa. 3a ymoBoro S = 30 000 rpu. Hexait HaliMeHIINI pPoO3-
Mip cepeIHbOMICAYHOI 3apmJaTy IIO3UYAJbHUKA — X T'DH.

1) Maemo piBuaruasa: 30 000 = g -9; sBigkm x =10 000.

Or:ke, cepegHbOMICAYHA 3apIjaTa MO3WYaJbHUKA Ma€ OyTu He MeH-
mre mHixxk 10 000 rpH.

2) Maemo piBasgaHa: 30 000 = g -21; sBigKm x ~ 4285,7.

OT:xe, cepemHbOMiCsSYHA 3apmJara Mae OyTu He MeHIe HiX
4286 rpH.

3) Maemo piBasuaHA: 30 000 = g -33; sBigKm x ~ 2727,3.

Ot:ke, cepeIHbOMICSTUHA 3apILjiaTa Mae OyTu He MeHIIe HixK 2728 rpH.
Bionosiov: 1) 10 000 rpu; 2) 4286 rpmH;
3) 2728 rp=H.
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O

m 3 micta A mo micra B, Biacrab Mixk axumMu 310 KM,

Buixajsa BaHTa)KiBka. Uepes 30 xB micaa 1mporo 3 micra B mo Mi-
crta A BuixaB JIETKOBUK. BaHTa’KiBKa i JIErKOBUK 3yCTpiIucsa uepes
2 roj micasd BUI3AY JIETKOBHKA. SHAWTU IIBUAKICTh KOMKHOI i3 IIUX
aBTiBOK, AKINO INBHUAKicTh JerkoBuka Ha 20 Km/rox Oinpmia 3a
MIBUAKICTH BAHTAKIBKU.

X KM/TOn (x + 20) x™m/Tox
ﬁ :
| fowg ” e
N ~— y
310 k™

Posg’szannsa. Hexali mMIBUAKICT, BaHTaAXKiBKHM — X KM/TOJ. YMOBY
3aa4i 3py4YHO IOJATH Y BUIVISAAL TaOJJIMITi:

Y4acHHUKH PyXy U, KM/TOq t, Tom S, KM
BanraxkiBka x 2,5 2,5x
310 kM
JlerkoBuK x + 20 2 2(x + 20)

OckinbKU aBTiBKM BUixaJii HA3yCTPiU OgHA OAHIN i 3ycTpinmcsa, To
pasoMm BoHU mogoJiaau 310 K.
Maemo piBHauHSA: 2,5x + 2(x + 20) = 310.
Poss’s:xemo tioro: 2,5x + 2x + 40 = 310;
4,5x = 270;
x = 60 (kMm/TOm) — MIBUAKICTh BaHTAXKIBKU;
60 + 20 = 80 (km/roa) — MIBUAKICTH JIETKOBUKA.

Biodnoegiodv: 60 xm/Tom; 80 Km/Toz.

@ Akoi nocnigoBHOCTI Ain cnig AOTpUMYyBaTUCH, PO3B’A3ylouMKM 3afadvy 3a OOMOMOro

o

PiBHSAHHA?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

{Z] 3.1. (Ycro.) Oxue umcno Ha 30 Gimbmre 3a imme. Menie 3 HEX

IIO3HaUeHO uepes X. BupasiTe uepes x OijbIre i3 mux ymce.

3.2. (VcHo.) Ogae momaTtHe umcao B 4 pasu Oijibine 3a imme. Menriire

3 HUX ITO3HAUEHO uepe3 X. BupasiTh uepes x Gijblle i3 Mux dmcelI.

3.3. Ha mepmrifi Kaym0Oi pocTe X KYII[iB TPOAHM, a Ha APYTill — yTpu-

yi Oinbire. BupasiTh uepes x KiJbKiCcTh KYIIiB TPOAHI, IO poOC-
TYyTh Ha APYTili KJIyMOi.
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o
3.4.

3.5.
3.6.

3.7.

3.8.

Z

(Veno.) Bigcranb, 1110 TOPiBHIOE X KM, BEJIOCUIIEIVCTKA JIOJIAE 3a
3 rox. BupasiTs uepes x mIBUAKICTE ii pyxy.

(Ycno.) Ileprie ymciio IO3HAYMIIN YEPE3 X, a APYre YKCJIO CTaHO-
BUTH UBEPTHL Bij mepinoro. BupasiTe apyre umciio uepes X.

Ilepimie umcao mOpiBHIOE X, a Apyre umciao craHoBuTh 60 % Bifx
nepimoro. BupasiTs uepe3 x Apyre 4ucCJO.

(Verno.) Cyma nmoB:KMH JOBOX BiApiskiB mopiBuioe 16 cm. loB-
JKMHA OJHOT'O 3 HUX X CM. BupasiTh uepes X JOBMKHUHY iHIIIOTO
BimpisKka.

(Verno.) BnacHa mBuUAKiCTh, YOBHA NOpPiBHIOE 24 KM/TOH, a IIBUI-
KicTb Teuil — x KM/roA. BupasiTh uepe3 x HIBUAKICTH YOBHA 3a
Teuiero i mpoTu Teuii.

3.9. 3araganu uucao. AKmio Big Hboro BigHaTM 7 i omepIka-
HUM pes3yJabTaT mogijautu Ha 9, To marumemo 12. fIke uwmcio
3aragaau?

3.10. 3HaigiTh YMCJIO, MOJIOBUHA KOO0 PasoM 3 HOro TPETHMHOIO IO-

3.11.

3.12.

3.13.

3.14.

3.15.

3.16.

3.17.

piBaIOE 40.

Y nBox 1ucTepHax pasoM 64 T maJbHOro, IPUUYOMY B HepIIii
Ha 4 T MeHINe, HiK y Apyriii. CKiJIbKM TOHH MAJBHOTO B KOXK-
Hill mucTepHi?

B aBTomapky BaHTa)kiBOK y 6 pasiB OijbIlle, HijK JIETKOBUKIB.
CKiJTbKY JIETKOBUKIB Y aBTOIIApPKy, AKIIO iX pasoM 3 BaHTaKiB-
KamMu HaJiuyerbesa 917

Opxue 3 ABOX AOAATHUWX UMCeJ yTpuUi OijibIle 3a imie. S3HaAAIITH
i umcsaa, SKINO IXHS PisHUIA AOpiBHIOE 32.

Babyci pasom 3 mamoio 99 pokiB. CKiJIbKM POKiB KOXKHIil 3 HUX,
AKIo 60a0ycsd cTapiiia 3a MaMy Ha 25 pPOKiB?

Cyma gBox umcea 240, a ix BigHoIIeHHsa AOpiBHIOE b : 7. 3HaAM-
IiTh IIi uwmcIia.

Pisuunga gBox uwmces 36, a ix BigHomieHHA JopiBHIOE 7 : 4.
3HaigiTh i ymesia.

Ilepumerp TpukyTHUKA AopiBHIOE 20 M. [IBi fioro cTOPOHU MiK
coboro piBHi, i KoxHa 3 HUX Ha 1 aMm OijgbIna 3a TpeTo. SHAM-
JiTh CTOPOHU TPUKYTHUKA.

3.18. 3a gBa mmi Oyyso mpomano 384 Kr OaHaHiB, IPUUYOMY APYTOT'O

3 . . .
OHS TPOIaJIi = Bim Toro, 1o mpoxaaJsu mepirnoro. CKiabKu Ki-

JorpamiB 0aHaHiB IIPOAAJIM IIEPIIOTO AHSA i CKiJIBKU — APYyTroro?
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3.19.

3.20.

3.21.

3.22.

3.23.

3.24.

3.25.

3.26.

3.27.

32

O
. oL
Typuctuuna rpyma 3a ApYyTU# IeHb IoAoJaJja 3 Bim Tiel BimcTa-

Hi, AKy mogosaJia mepinoro nHsA. CKijlbKM KiJIoMeTpiB IogosaJia
TYPUCTUYHA T'PyIa IIEepIIoro AHA i CKiJIbKM — APYyroro, AKIIO 3a
nepHinii AeHb O0yJIo MOJO0JaHO Ha 3 KM OijbIlie, HiK 3a Opyruii?

Babyca Jrinnia BapeHUKHU HPOTATOM ABOX T'OAWH. 3a APYTY Io-
IUHY BoHa Bmiainmiaa Ha 5 % Oilbllle BapeHWKiB, HixK 3a Iep-
mry. CKinbKM BapeHMKIB Buiinuia 6a0ycs 3a IepITy TOANHY
1 CKiIBKM — 3a OpPyTy, AKINO 3a APYyr'y T'OAWHY BOHA BUJIINIUJIA
Ha 3 BapeHUKHU OiJbIlle, HijK 3a mepiry?

3a mpaJIbHy Malllney Ta ii migk/aoueHHd sanigaruan 11 760 rpH.
BapricTh migkJIOUEeHHSA CTAHOBUTH 5 % Bim BapTOCTi MaIuHU.
CKiJIBKY KOINTYye IIpaJibHa MaruHa?

3a 2 roa MOTOIMKJIICT JOJa€ TaKy caMy BiJCcTaHb, IO i BeJIO-
cunmenuctka 3a 5 rox. IlIBuakicTk MoTomuKIicra Ha 27 KM/TOH
OiyipIIa 3a IIBUAKICTh BeJIOCUNEOUCTKU. SHAUIITh IMIBUIKICTD
KOJKHOT'O 3 HUX.

Amuk 3 aneabcmHaMU Ha 3 KT Ba)KUMil 3a AIIUK 3 JUMOHAMU.
SIka Maca KOXKHOIO 3 HIIX, AKIIO Maca YOTHUPLOX AIIUKIB 3 amejb-
CMHAMM TaKa caMma, AK Maca II'ATU SAIUKIiB 3 JTUMOHAMU?

3 MmicTa o cejila TYpHUCT iITIOB 3i IMIBUAKICTIO 4 KM/TOM, a IIOBEp-
TaBcA Haszand 3i mBUAKicTioO 3 KM/Ton. Ha Bech ImiAax BiH BUTpa-
TUB 7 roj. SHAWIITH BifcTaHb Bif MicTa mo ceJa.

IlepumeTp HOpAMOKYyTHMKA AOpiBHIOE 36 cM, OTpwYoMy OmHA
3 1oro ctopiu Ha 4 cMm OiybIia 3a iHmTy. 3HAWIITH CTOPOHU IIPHA-
MOKYTHMKA Ta MOro ILJIOIIY.

Ilig vac mitHiXx KaHikysn Cepriii mpoumnTaB yaBiui OijbIrie OIOBi-
maub, Hixk Kocts. IIpore mporsarom BepecHs Kocrtsa BeTur mpo-
yuTaTHu Ie 24 OIOBiJaHHS, ITiCJIS YOT'0 BUSBIJIOCS, IO XJIOMITi
IPOYNTANU OJHAKOBY KiJbKicTh omoBigaHb. CKiJIBKHM OIOBiJaHb
IIPOYUTAB KOYKEH 3 XJIOMHIIiB [0 IIOUYATKY HABYAJLHOI'O POKY?

Y Mapitiku Oyso BTpuui Oisbiiie rpormeit, Hisk y Omi. Ilicasa
Toro aK Mapilika BuTparuaa 18 rpH, rpomieil y miBUaT CTaJIO
nopiBHy. CKiJIbKU rpoIeil MaJjia KoKHa 3 AiBUaT CIIOUATKY?

3.28. Mepexa KOHIUTEPCLKUX OO PIYHUIII CBOTO BiAKPUTTA HOa-
pyBaJia BigBigyBauamM HabOpU COJIOAOIIiB TOProBUX MapoK «J00-
pe», «Comonxo» Tta «Cmauno». Hampukiniii cBATKyBaHHA 3’5CY-
BaJjiocd, 1o HabopiB «Cojiomko» OyJyo momapoBaHo Ha 12 0ijb-
e, HidK HaOOpiB «lloOpe», a HabopiB «CmauHOo» — Ha 31 Oijb-

O




NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO

3.29.

3.30.

3.31.

3.32.

3.33.

3.34.

3.35.

3.36.

3.37.

3.38.

mre, HidK «Cosomko». Ilo cKijmbKM HAOOPiB KOMKHOI MapKu OyJ0
mozapoBaHo, AKINO BigBigyBauiB 0yio 430 i Ko)KeH 3 HUX OTPHU-
MaB II0 OJHOMY Habopy?

Oxma cTopoHa TPUKYTHMKA Ha 9 cM MeHIIa Big ApPyroi i BABiui
MEHIIIa Bi TpeThoi. SHAWAITH CTOPOHU TPUKYTHUKA, AKIIIO HOTO
nepumeTp aopiBHIOE 105 cMm.

Yu Mo:kHA po3KJacTu 68 6GaHOK KOHCEPBIB y TpU AMMKU TakK,
00 y APyroMy AIUKY Oyso BABiUi Oinbille 0aHOK, HiXK y IIep-
IIIOMy, & B TPeThOMY — Ha 3 OaHKM MeHIIe, HiXK y IepIiiomy?
Y mokHa 90 KHMMKOK PO3MICTUTHM Ha TPHhOX MHOJUIAX TakK,
1100 Ha TpeTiii Oysj0 Ha 3 KHM)KKH OiJbllle, Hi’K Ha ApPyrii, 1 Ha
5 KHM)KXOK MeHIIe, HidK Ha IepIrii?

BarpkoBi 3apas — 38 pokis, a ioro cuHoBi — 10. Uepes cKijnbKu
POKiB 0aTbKO Oyme BTpUUi crapIiuii 3a cuHa?

Ha mepmiii ginasmi KyIiqiB arpycy BTpuui Oijbllle, HijK Ha APY-
riit. fAximo 3 mepimnoi giagHKM mepecaguTu 12 KyImiB Ha Apyry,
TO KYIIIiB arpycy Ha o00ox mingHKax crtaHe mopiBHY. CKiJIbKu
KYII[iB arpycy pocTe Ha KOMKHill JiJIaHIli?

Y nBox KopIrycax IaHCIOHATy IPOKMBaJja OJHAKOBa KiJbKiCTh
BiITOUYMBAJBbHUKIB. ¥ 3B’S3KYy 3 IIPOBEIEHHSIM PEMOHTY OyJ0
BUpiIlIeHO mepeceauTn 24 BiAMOUMBAJLHUKHU 3 IIEPIIOro KOPIIY-
Cy JI0 OPYyIoro, Iicjs 4Yoro KiJbKicTh BigmoumBaJbLHUKIB y IIep-
oMy KOpIyci crasia B 4 pasu MEHINOI0, HixK y apyromy. Ilo
CKIJIbKM BiAIOYMBAJLHIKIB IPOKMIBAJIO B KOKHOMY KOPIIYCi IO
IIOYaTKy PEMOHTHUX POOiT?

Y nBox mimkax mykpy OyJio mopiBHY. Iliciisa Toro K 3 mepImoro
MilllKa mepecumajd 8 KI' [0 APYroro, y HbOMY CTaJI0 BABiui
MeHIIIe ITYKPY, HisK y apyromy. IIo cKifnbKM KijJorpaMiB IIyKpPYy
0yJI0 B KOXKHOMY MIIIKY CIIOYaTKY?

Ha 440 rpuBeHb Oysn0 mpumbaHo 25 30MINTIB y KJIITUHKY i Ji-
Hi#iKy. BapricTs 3omwuTa B JiHifiky — 17 I'pH, a Yy KJIITHHRY —
18 rpu. Ilo CKiIBLKM 30IIMNTIB KOKHOTO BUAY IpUAOAIN?

Onsa cBara mpumbanu 12 KopoOOK IIyKEpoK Imo 55 rpH i mo
62,5 rpH 3a ogMHUINIO, ychoro Ha cymy 697,5 rpH. Ilo ckinbku
KOPOOOK KOXKHOI'O BUAY IIpUa0asm?

Cmaposurnna zpeuvka 3adaua. ¥ lIlidharopa sanuranmu: «CKijab-
KM YUYHIiB HABUAE€ThCA y TBOiM IKojai?» Ha mo BiH Bigmosis:
«ITosoBUHA BCcix MOIX YUHiIB BMBUa€ MaTeMaTHUKY, UYBEPTh — MY-
31Ky, CbOMa YacTHHA MOBYHTBL, i, OKpPIM TOro, € IIe TPU KiH-
Kn». CKinbKu yuHiB HaBuajyioca y mixkoJi ITiparopa?
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3.39.

4]
3.41.

3.42.

3.43.

3.44

3.45.

3.46.

3.47.

34

O
Maca 6imoHa 3 MOJIOKOM CTaHOBHUTHL 25 KrI i Ile IOJIOBUHY HOTO
macu. fIka maca 6imoHa 3 MOJIOKOM?

1 . . 2 . .
3.40. 1 BiJi IIepImoro uwmcjia JOPiBHIOE 3 Big ampyroro. 3Haii-

TiTh IIi uMcJga, AKINO IXHA cyMa JopiBHIOE 66.
60 % Bipg mepioro umcsaa JOpiBHIOOTE 45 % Bix gpyroro. 3Haii-
IiTh IIi uMcJia, SKINo ixHa cyMma mgopiBHioe 210.

YoBeH BUTpPATHUB Ha ILJIAX 3a Teuieo 2,5 rom, a mIpoTu Tedii —
3,6 rox. BigcraHb, AKY IIPONIJIMB YOBEH 34 TEUi€l0, BUSIBUJIACS
Ha 7,6 KM MEHIIIOIO, Hi’K BifcTaHb, AKY BiH IIPOIJNB IIPOTH Te-
yii. 3HAUAITh BJIACHY IIIBUAKICTh UOBHA, SIKIIO INBUAKIiCTL Teuii
JIOpiBHIOE 2 KM/TO/I.

Karep 3a Teuieto piuku maus 1,6 roxm, a mporu Teuii — 2,5 rog.
Biacranp, aAKy momoJiaB KaTep IPOTH Tedii, BuABHMJIaca Ha
6,2 KM OiJIBIIIOIO0, Hi)K BificTaHBb, AKY IIOJOJIaB KaTep 3a Tedi€o.
3HAWOITh IMBUAKICTH Teuii, AKIIO BJAacHa IIBUAKICTL KaTepa
nopiBHIOE 16 KM/TOM.

3 IyHKTY A 10 nyHKTy B 3i mBuakictio 12 kM/ron BuixaB Be-
gocunieauct. UYepes 3 rox 3 mMyHKTy B 10 MyHKTY A BuixaJa
MOTOIMKJIICTKa 3i mBuAKicTI0O 45 KM/roa. CKiJIbKM TOAUH M0
3yCTPiui 3 MOTOIIMKJIICTKOIO iXaB BeJIOCUIIEICT, AKIIO BiJCTaHb
Bim A mo B cramoButh 235,5 km? Ha akiii BigcTaHi Big myHK-
Ty A BimOynacsa ixHda 3ycTpiu?

3 KOTeIKHOTO MiCcTeuKa B HAIPAMKY 3aJiBHWYHOI CTaHILii 3i
mBUAKiCTIO 14 KM/Ton BuUixaJjia BeJIOCUIIEANCTKA, a uepeld 2 Ton
micisa Hel 3BiATHM camo, ajie y IPOTUJECKHOMY HAIPAMKY, 3i
IMIBUJKICTIO 4 KM/T0OJ BHUIIOB Irirmoxig. Yepes CKiJIbKU TOAUH
Iicasa cBoro BUXOAY MHimmioxinm Oyme Ha BifcTami 73 KM Bin BeJo-
cuneguctTku? Ha akiifi BigcTaHi Bif KOoTeIKHOT0O MicTeuKa B Iieil
yac BiH mepebyBaTume?

Ilepmuii kaByH Ha 5 Kr JIETHINHN 3a APYTHUH i BTpUUi Jermuii 3a
rperiti. Ilepmuii i TpeTiit KaByHM pal3oM yaBiui BaxKui 3a apy-
ruii. 3HaHIITh Macy KOKHOro KaByHA.

Ilig yac mizroToBKM mo oJimMIriagm 3 MareMaTuku IBaH poss’d-
3aB Ha 3 3ajmaui meHine, Hik OKcaHa, i y 2 pasu MeHIIe, Hi¥K
Cepriii. IIpu nromy IBan i Cepriii pasom posp’asanu y 2,1 pasa
Oinmbrre 3amau, Hidk OKcaHa. IKy KiJbKicTh 3a/iau po3B’sa3aB KO-
JKeH 3 YYHiB, FOTYIOUNCH A0 oJiMiriagu?

O
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o,

©) Bnpabu grs nobmopenns
3.48. O0uncIiTh:

1 9 1 3 1 1
1) -3-.3—; 2 -3=-|-1—|; 5= -1=|;
ARVIST ) 7( 11j 3)3( 2]
4 1 1 1 vé
4)-2=-:1—; 5 —2—2(—31—} 6) —: (-14).
) 5 15 ) 31 2 ) 9 ( )
3.49. CkinbKu BifCOTKiB cKIazae:
1) umcyo 7 Bim umcia 28; 2) yncyao 2,7 Bim umcsa 3%?
3.50. ITosicHiTH, YOMY He MAlOTh PO3B’A3KiB PiBHAHHSI:
1) Ox = 15; 2)x +8=ux; y—2=y+ 3;
HT-m=2-my 5)0:x=13; 6) 3(x + 1) = 3x.
3.51. 3HauigiTh yci 3HAUEHHSA a, OJId AKX PiBHAHHA ax = —8 Mae:
1) momaTHUII KOPiHb; 2) Bix’eMHUII KOPiHb.

Kummeba mamemamuka

3.52. Ha aBromaricTpajii BCTAHOBJIEHO MO-
POKHiINT B8HAK, HAKHMHA yKasye, IIo
HMIBUAKICT, Ha HAWOMMMKUill mijadaHIll
mraxy 10 KM 3aBIOBMKKU He Mae Ire-
pesuintyBatu 50 Km/rox. Bomiii mosmo-
JaB 1m0 pgiagary 3a 10 xB. Ywum
HOPYIIIUB BiH HpaBuUJia [IOPOKHBOTO
pyXy Ha miit minaHii naxy?

@ Likabi 3aga4i — nomipkyi ogHave

3.53. Mama, TaTo Ta ABOE€ iXHiX miTell MAlOThH IEPEIIPABUTUCS YOBHOM
Ha IPOTHMJIEKHUU Oeper piuku. Maca Tara — 75 Kr, MmamMum —
60 xr, miTeit — mo 38 Kr. K iM cKopHCcTaTHCSA YOBHOM, AKIIO BiH
BuTpumye mMacy o 80 Kr i KosKeH y 1iii cim’i Bmie BecoayBatu?

AOMALLUHSI CAMOCTIMHA POBOTA N2 1 (8 1-3)

3asdannsa 1-12 maomwv no wvomupu eapianmu gidnogideit (A-I"),
ceped axux auue o0un € npasuavHum. Obepimv npasulbHUil 8api-
anm 8i0nosioi.

E] 1. Kopenem aAKoOro piBHSIHHS € ymncjo 8?
A.x:4=3 B.x-9=1 B.x+7=15 I'. 2x =10
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TEMA 1

O
2. fxe 3 piBHAHD € JiHIHHUM?
A.4x2=5 B. x + 7= x2
B.3x+x2=0 I'.2x=0
3. SIke 3 piBHAHb HEe Ma€ KOpeHiB?
A Tx=0 B.0x="17 B.0x=0 I.Tx="17
(2] 4. Buaiixits Kopius piBHanHa 0,3x — 1,5 = 0.
A. 5 B. -5 B. 1 I. 1
5 5
5. $fIke 3 piBHSHB piBHOCHJIbHE PiBHAHHIO 3x — 8 = 10?
A. 2x =-12 B.x+7=1
B. 5x =30 'x-9=3

6. Ha ogmiii 3 moauib KHMIKOK yTpUUi OinbIllle, HiXK Ha iHIIiiA.
CKiJIbKM KHM)KOK HAa IIif IIOJUI, AKIIO pasoM Ha ABOX IIOJH-
max 48 KHUKOK?

A. 12 b. 16 B. 30 I'. 36
@ 7. YKaXiThL piBHAHHA, KOPEHEM SKOI'0 € OyAb-sIKe YMCJIO.
A. 12x = -8 B. 2(x — 1) =2x
B.2(x —1)=2x — 2 I'. 2x =2x — 2
o . . . x+2 x-2 1
8. 3maiigiTe KOpiHb PiBHAHHA + =—.
5 10 2
A.0 B.1 B. 2 .5

9. Posp’sxiTh piBHAHHA [2x — 5| = 7. SKm0 piBHAHHA Mae OfMH
KOPiHb, YKAXKIiTh HOro y BiAIIOBiZi; AKIIO PiBHAHHA Mae OijbIire
Hi’K OAWH KOPiHb, V BiAMOBiZi BKaKIiTL IXHIO CyMy.

A7 B. 6 B. -1 .5

E] 10. 3uaigiTh HaliMeHIIe I[iJie 3HAaUeHHS a, IPU AKOMY KOpPeHeM
PiBHAHHA ax = 8 € IIijie YHcJIo.

A. 4 B.1 B. -8 I'.-16

11. [Ina axoro 3sHaueHHA a piBHAHHA (¢ + 3)x = a(a — 3) He Mae
po3B’sa3KiB?

A. Hemae Taxkoro 3HaUYeHHS @ b. -3 B.0 I.3

. . 2 . . .
12. 80 % Bixg mepIroro umcjia JOPiBHIOIOTH ? Bim gpyroro. 3HaUAiTh

MeHIIIe i3 IMUX umces, AKIIO iX cyMma mopiBHIOE 76.
A. 30 B. 24 B. 22 I. 20

Y 3a60anni 13 nompi6bno ecmanosumu 8i0nogioHicmv mixc iHQpOp-
Mayiero, nosnavenow yuppamu ma 6yxeamu. O0na 6i0nosidv 3aiisa.
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NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO
O

@ 13. ¥V mepmioMmy KoOIIHNKY s0JayK Ha 6 MeHIe, HiXK y Apyromy,
1 yaBiui MeHIIe, HijK y TpeTboMy. BChOro y TPHOX KOIIMKAaX pa-
3oM 62 ss01yKa. BecTaHOBiITH BiAIIOBiAHICTE MiXK IUTAHHAMU OO
damaui (1-3) Ta BignmoBigamu no Hux (A-T).

Ilumannsa Bionosioi
1. CKinbKM A0JYK y IEpIIoMYy KOIIUKY? A. 28 s6.1.
2. CkinpKu sA0IYK y APYTrOMY KOIIUKY? B. 20 a6.1.
3. CKiiIbKM A0JIYK Y TPETHOMY KOIINUKY? B. 16 a6..
I. 14 a6..

3ABAAHHA ANA MEPEBIPKU 3HAHb AO §§ 1-3

{Z] 1. Yu e uncio 4 KopeHeM DPiBHAHHA:

1) x +7=10; 2) 83x =127
2. ki 3 piBHAHD € JdiHilTHUMMN:

1) bx = -2; 2) x2=17; 3)7:x=T; 4) 0x = 0?
3. CKinbKUM KOpeHiB Mae PiBHAHHA:

1) -3x = 5; 2) 0x =177

@ 4. PosB’skiTh piBHAHHA: 1) —4x = 12; 2)0,2x - 1,2=0.
5. UYwm piBHOCUIbHI piBHAHHA 3x —2=x +8i2(x —3)=x—1?

6. VY mepiromy KOIIUKY BABiui Oinbirie rpubiB, HiK y apyromy.
CKinpKu TPpuOiB Y KOKHOMY KOIINKY, AKIINO V ABOX KOIIHWKAX
pasoMm 78 rpubiB?

i3| 7. Po3B’sa:KiTh PiBHAHHA:

2l 3x-2_, 2) Bx — (x + 5) = 4(x — 2).
5 4
E 8. Yosen 3a Teuiero muB 3,5 rox, a mpoTu Teuii 4,2 rox. Bigcransn,
AKY TPOILINB YOBEH 3a Tedicio, BuUABMJIacAd Ha 9,8 KM OLIBLIIOO
3a BifcTaHb, Ky IPOILJIMB UYOBEH IPOTU Teuii. SHAHIITL BJIACHY

IIBUAKICTH YOBHA, AKIIO IIBUAKICTh Teuiil HJOPiBHIOE 2 KM/TOM.

Jlodamkoei 3a60annsa
(3] 9. Posp’sxire piBHanua |[4x — 3| = 5.
i4 10. 3HaigiTh yei mijii sHaueHHd a, OJa9 AKUX KOPiHb PiBHAHHA
ax = —6 € WiauM YMCIOM.

11. 3 micra mo cesa BUMINOB mirmoxif 3i mBuakicTio 4 KMm/ron. Yepes
2 ToJ i3 ceJyia o MicTa BHUPYIIINJA BEJOCUIIEANCTKA 31 IIBUAKiICTIO
16 xm/rox. CKiIbKY TOAWH [0 3yCTPiui 3 mirmoxomom ixaJja BeJo-
CUIeQUCTKa, SAKIIO BiicTaHb Bij ceja J0 MicTa mopiBHIOE 38 KM?
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TEMA 1

BMPABU ANAd MOBTOPEHHA TEMU 1

Mo §1
{Z] 1. Yu e uncmo —5 KopeHeM DiBHAHHA:
1) x+3=2 2)2-x="T1;
x:5=1 4) 4x =-207?

@ 2. JloBenithb, 1m0 Ko:kHe i3 umces 2, —3 i 0 € KopeHEM DiBHAHHSA
x(x - 2)(x+3)=0.

@ 3. 3’acyiiTe, UM € PiBHOCUJILHUMU DPiBHIHHS:
1) x| =2 i x(x+2)=0; 2) x| =4 i x* =16.

E 4. Yn € npaBUJIBHUM TBePIKeHHA: «fAKIIO KOXKeH KOPiHb OHO-
ro PiBHAHHSA € KOpeHeM iHIIIOro, TO IIi PiBHAHHSA PiBHOCHUJIBLHi»?

o § 2
{Z] 5. Vraxirs KinbKicTh KOPeHIB piBHAHHSL:
1) 7Tx =-12; 2) 0x = 0;
3) _3x = —17; 4) Ox - -8.
@ 6. Po3B’s1:KiTh PiBHAHHS:
n-2x-6 9216 gx-1_g 42+ % 15
3 7 21 7 2 3
5) 4,7x — 2 = 4,5x + 3; 6) 2x — 3 — (3x — 2) = 8.

3 | 7. 3HAAITL KOPiHb PiBHAHHS:

1) 102x — 7) — 5(4x — 2) = —60; 2)35x —4) — (15x — 2) = 9;
3x+1 2x+1 2x+1 7-x bBx-3

+ =2; 4) - = .
7 5 3 6 2
(4] 8. Hna sxoro sHaueHHs a:
1) piBHAHHA ax = 8 HE Ma€ KOPEHiB;
2) KopeneM piBHAHHA (@ + 3)x = a + 3 € OyAb-AKe UYNCJIO?

|-)(-| 9. Poss’skitTh piBHAHHA (¢ — 1)x = 8 BigHOCHO 3MiHHOI X.

o § 3

i1| 10. Ha crammii Texo0cayropyBaHHs 3a 3 OHI BiJpeMOHTYBaJH
X aBTiBok. BupasiTe uepes X KiJbKiCcTh BiJpeMOHTOBAHMX aBTi-
BOK HAa JIeHb, AKIIO IIOJHA PEMOHTYBAaJHN OJHAKOBY KiJbKiCTh aB-
TiBOK.

i 2] 11. Ilepumerp IPAMOKYTHHKA AOpiBHIOE 36 CcM, IIpHUUYOMY IOTO
JMOB)KMHA BABiui OiybIria 3a mupuHy. SHAUAITH CTOPOHU IIPAMO-
KYTHHKA Ta HOTO0 IILJIOIIY.
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NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO

O

@ 12. 3a 7 oxiBuiB i 3 pyuku sanaaruau 50 rpH 85 Kom. CKiabKu

13.

14.

15.

KOIIITY€E ONUH OJIiBellb, AKIIO BiH AeNIeBIINH 3a PYUYKYy Ha 4 TpH
95 kom.?

Y xommKy Oyjo B 4 pasu MeHIle BHUHOTPAAy, HilK y SIIUKY.
ITicnsa Toro K 3 AMIMKA M0 KOIIMWKA IlepekJjianu 1,5 K BUHOTpa-
Iy, V KOIIUKY CTaJI0 BTPUYi MEHIIIe BUHOTPAAy, HiXK y AIIUKY.
CkinmbKu KijorpamiB BuHOrpany OyJIO B KOIIUKY i CKiJIbKH —
y ANIUKY CIIOUATKY?

3a 4,5 rog yoBeH 3a TeUi€lo piuKH| JoJIa€ TaKy caMy BifcTaHb, IK
3a 6 rom mpoTtu Teuii. 3HAWIITH IMIBUAKICTL Teuii, AKIIO BJacHa
MIBUAKICTH YOBHA MOPiBHIOE 14 KM/TOM.

Ha mpomixkuiii crauiii moisng Oyso sarpumano Ha 0,5 rox. 36ijab-
IIUBIIYA INBUAKiCTL Ha 15 KM/Tom, BiH uyepes 2 rox mpuOyB Ha
KiHIIeBY CTaHIiI0 4UiTKO 3a pos3kJamoM. SIkoio Oyja IIBUIAKICTH
Ioisza 0 3aTPUMKU?

(4] 16. Ha gnBox rapimkax Gyno mo 60 Bapenmkis. Ilicia Toro sk

17.

3 mepIIoi Tapiaky 3’inm yrpuui Oiable BapeHUKiB, HiK 3 Apyroi,
Ha Hil 3aJuIINJIOCA BABiUI MeEHIIle BapeHMKiB, HijK Ha JIPYTii.
Ilo cKinbKM BapeHUKIB 3aJUINNJIOCA Ha KOMKHIN Tapimmi?

g mpeMmioBaHHA HpaliBHUKIB odicy HapaXxoBaHO IIEBHY CYMY
KomriB. AKmo xoxxkeH orpumae mo 11 000 rpu, To 2000 rpH mIe
3aJuniatTbCcd, a mob xKoxeH orpuMaB mo 12 000 rpH, He BuCTa-
yuTh 6000 rpH. CKiJbKM IpaliBHUKIB y odici Ta AKy CyMy KOIII-
TiB HapaXxoBaHO JJisI IIpeMiloBaHHs?

i-)(- 18. V mepmriii oBoueBill ATIi 3amIaHyBaJau npozatu 95 Kr Jmmo-

19.

HiB, a y apyrii — 60 Kr. ¥V mepIriil mogHa IpoAaBajyd IO { K,
a y apyrii — mo 6 kKr. Yepes CKiJIbKM JHIB JUMOHIB y IIepIIiii
SATII 3aJUIUTBCA BABiUi OijibIle, HidK y APyTiii?

3mimaan 15-BificoTKOBUII pPO3UMH J0OOpHMBa 3 H5-BiJCOTKOBUM
i omepsxanu 180 r 7,5-BigcoTkoBoro posumuy. Ilo ckiapku rpamMis
KOKHOT'O PO3UYUHY B3AJIU?
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TEMA 1

TonobHe 6 memi |

PIBHAHHA
Piénannam Ha3UBAIOTh PiBHICTh, III0 MiCTHUTL 3MiHHY.

KOPIHb PIBHAHHA

3HaUYeHHs 3MiHHOI, IKe IePEeTBOPIOE PiBHAHHS Y IPABUJILHY YNC-
JIOBY DiBHiCTBH, Ha3UWBAIOThb KOpeHeM, a0 p036’A3K0OM, PIGHAHHA.

Poszé’azamu piénanna — O3HaAUa€ 3HAUTHU BcCi Moro xKopeHi abo
JIOBECTH, IIT0 KOPEHiB HeMae.

PIBHOCWUIJIbHI PIBHAHHA

JIBa piBHAHHA HA3WBAIOTh Pi6HOCULbHUMU, SKII0 BOHH MAalOTh
omHi ¥ Ti caMi KopeHi. PiBHOCMJIBHUMHU BBaKAIOTh i TaKi piBHAH-
HA, IK1 KOPeHiB He MAaloTh.

NIHIWHE PIBHAHHA 3 OOHIEKD 3MIHHOIO
PiBuanua Buriaany ax = b, ne x — 3MiHHa, a i b — meaki umcia,
Ha3UBAIOTh NiHIULHUM Pi6HAHHAM 3 O0OHLEID 3MIHHOIO.

PO3B’A3KU NIHINHOIO PIBHAHHA

| ax =b, x — 3minHa, a i b — qncna‘
axmo a # 0, armoa=0ib=0, | akmoa=0,ab =0,
o x TO X — OyAb-AKe YMCJIO | TO PIBHAHHS HE Mae
TO X = — .
. KOpeHiB

PO3B’A3YBAHHA 3A0AM
3A JOMOMOIoKo NIHINHUX PIBHAHDb

Posp’asyBaTu 3amauy 3a JOIIOMOI'OI0 PiBHAHHS CJIiJ Yy TaKiii II0-
CJIiJOBHOCTI:

1) mo3HAUUTH 3MiHHOIO OJHY 3 HEBiJOMUX BeJINUYNH;

2) iHIIi HeBiIOMi BeJIMUYMHY (AKIIO BOHU €) BUPA3UTHU yepes yBe-
JIeHy SMiHHY;

3) 3a YMOBOIO 3aJaui BCTAHOBUTHU CHiBBiJHOIICHHS MiK HEBimo-
MHMH Ta BiJOMUMMU 3HAUEHHSIMHN BEeJIHNUYMNH i CKJIACTH PiBHIHHSI;

4) posB’si3aTu ofep:KaHe PiBHAHHSA;

5) mpoaHaJIidyBaTH PO3B’A3KM PIBHAHHS i 3HAWUTH HEBiIoMy Be-
JUYNHY, a 3a IOTPeOu i 3HAaUeHHA iHINNX HEeBiJOMUX BEeJNYNH;

6) sammcaTu BigmoBiAb M0 3amadi.
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TEMA 2

EJIEMEHTAPHI FTEOMETPUYHI DIFYPU
TA IXHI BNACTUBOCTI.
CYMDKHI TA BEPTUKAJIbHI KYTU

Y W TEMI BU:

O npuragaeTte enemMeHTapHi reoMeTpuyHi irypu: Touky, npsamy,
NPOMiHb, KYT, BiOpi30K;

O Oi3HaeTecs Npo OCHOBHI BNACTUBOCTI ENTEMEHTAPHUX rEOMET-
PUYHKUX iryp; LLO Take akcioma, Teopema, 0O3Ha4YeHHS, O3HaKa,
HaCIigoK; CYMibKHI Ta BepTUKanbHi KyTW; KyT MK 4BOMaA NPAMUMMU;

O HaB4YMUTEeCs PO3B’sA3yBaTW 3a4adi, NoB’dA3aHi 3 Bigpiskamu Ta
KyTamMu; 3aCTOCOBYBaTU BraCcTUBOCTI CYMIXKHUX | BEPTUKaNbHUX
KyTiB 0 pO3B’si3yBaHHA 3agau.

§ 4. leoMeTpuuHi $pirypu. Touka, npsMa, NPOMiHb

leomeTpin

Bu moumnaeTe BuBUaTH OAMH 3 HAHWIIKaBiIIMX IIpeaMeTiB — reo-
meTpiro (y IepekJani 3 I'pPenbKoOl 2ze0 — 3eMJId, Mempeo — MipaTwn).
BunukHenHsaA TreoMerpii IMoOB’A3aHe 3 MNPAKTHUYHOK IiAJbHICTIO
agoaunuu. llle gaBHI erunTaHM Ta TPeKu OJIM3BKO TPHOX THCAY POKiB
TOMY BMiJIu BUKOHYBATH Pi3Hi BUMipOBaHHA, MOTPiOHI AJIA po3miuy-
BaHHSA MiJISHOK, CIIOPYA:KeHHA OyaiBesb, MPOKJAJAHHS IOPIT TOIIO.
Y mporeci mpaKTHYHOI JigJBHOCTI 3eMJeMipiB, OyaiBeJIbHUKIB,
aCTPOHOMiB, MODPEILJIABI[iB, XYAOKHUKIB MOCTYIIOBO CKJIAJAJIUCS IIpa-
BUJIA TE€OMETPUUYHUX BUMipIOBaHb, IOOYAOB Ta OOUUCIIEHD.

Ilismime, 3aBasaKu maBHbOrpenbKuUM yueHum Pasecy, Ilidaropy,
EBkainy Ta inmwumm, memasi Ginbpmry poab y reomerpii craam Bimirpa-
BaTU CUCTEMU MipKyBaHb, IKi JaBaJu 3MOT'Yy HOBOAUTU HOBi hopMyIu
Ta (pakTH Ha OCHOBI pamimme Bimommx. Ha mouaTok HaIimoi epu reo-
MeTpid BiKe copMmyBaJsiacad AK HayKa, y AKiMl BJIACTUBOCTiI TeoMe-
TpUYHUX (iryp BUBUAIOTH IIJISIXOM MipKyBaHb.

OT:xe, TeoMeTpid BMHUMKJA Ha OCHOBiI AidabHOCTi Jgrogmuu. Cio-
YaTKy BOHA BUKOPHCTOBYBAaJacA CYyTO IIPAKTUYHO, aJjie 3rojoM cgop-
MyBaJjlacAd AK CaMOCTiliHa MaTeMaTHYHa HayKa.

3 YPOKiB MaTeMaTHKU BU BiKe 3HAETe HesdKi reoMeTpuuHi Qirypm:
TOYKa, IIpAMa, BiApPi3OK, MPOMiHb, KYT, TPUKYTHUK, NIPAMOKYTHUK,
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TEMA 2

O
koJio (maJj. 4.1 i 4.2). Ha ypokax reomeTpii Bu po3mIupuUTe ¥ IIOTJIN-
OuTe 3HAHHA IIPO Ii (irypwu, osHalioMuTecd 3 iHININMU BasKJINBUMU
dirypamu Ta ixHIiMU BJIACTUBOCTAMMU.

T
/

Mau. 4.1 Mau. 4.2
W FeomeTpisa — Ue Hayka Npo BNACTUBOCTI rEOMETPUYHUX Piryp. \
l o
Touka
Haiinipocrima reomerpuuHa Qirypa — mouka. YABJIEHHA IIPO

TOUKY MOKHA OTPHMATH, SAKIIO Ha apKyII IIalepy HATHUCHYTU AoOpe
3aroCTPEeHNM OJIiBIleM ab0 Ha IIKIJbHY MJOIIKY — Jo0pe 3arocTpeHuM
OIMATKOM Kpenau.

3 TOYOK CKJIANAOTHCA BCi immi reomerpuuni ¢irypu. )

\

Byaep-axa MHOMXKHHA TOYOK € reOMETPHYHOIO cl)irypom.)

YactuHa reoMeTpuuyHOI (Qirypu TeX € TeOMeTpUUYHOI0 (iryporo.
T'eomeTpuunoo @irypomo € i o0’efHAHHA KiJIbKOX TI'€OMETPUUYHUX
diryp. Ha mamoHKY 4.3 dirypa ckiagaeTbesa 3 IPAMOKYTHHKA i IBOX
TPUKYTHUKIB.

OmHa 3 OCHOBHHX T'eOMeTPUUYHUX (iryp —
naowuna. YABJIEHHA IIPO YacTUHY IJIOHIUHU
Jla€ TIOBEPXHS CTOJIa, MINOKU, CTEJIi TOIIO.
Ilmomuuy B reomerpii BBasKalOTh PiBHOIO Ta
HeoOMe)KeHOI0; BOHa He Mae€ aHi Kpalo, aHi
TOBHIMHU. ¥ 7—9-My KJjacaX BU BUBUATUMETE
YaCcTHHY MIKIJIbHOTO Kypcy reoMeTpii — naa-
Himempiio. Main. 4.3

lq MnaHimeTpia BuBYae BNacTMBOCTI (oiryp Ha MAOLLMHI. \
o
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EnlemMeHmMapHi zeomempu4Hi ¢pizypu ma ixHi BAacmusocmi...

Mpama

OCHOBHUMH TeOMETPHUYHMMHK (QirypaMu Ha IJOHIMHI € mouyka
i npama. Ilpami mo:xkHa IpoOBOAWUTH 3a Aomomoroio JiHiviku. IIpu
IIBOMY MM 300pasKye€MO JHIIIe YaCTHHY IPAMOi, a BCIO IPAMY YAB-
JISEMO HeCKiHueHHOI0 B 00uaBa 0oxu. IIpami Hafiuacriie mosmauaioThb
MaJIeHbKUMHU JIATUHChbKUMU OyKBamu a, b, ¢, d, ..., a TOUKHU — BeJH-
KUMU JJaTUHCbKuUMHU OyKBamu A, B, C, D, ... .

Touxu A i B nemcame

HB HDIROR. & Kaxyrs: «Touku A i B

L ’> aﬁo .
Hanexcamv npamii a».
c npaMa a npoxodumov
° yepes mouku A i B. 3

A
a\'\‘B\ Raxyrs: «Touka C He

Hanle)}cums npamii a»,
a6o

«TIPAMA 4 He NpPOoXo-
[ dumv 4wepe3 mouky C».J

Tourka C e nexcums
Ha npaMii a.

q Aka 6 He Byna npsimMa, iICHYHTb TOYKW, SAKi i HanexaTb, | TOUKK, SKi i
© He Hanexartb.

KamxyTs: S 3anucyloTh:

«TOYKa A Hanexcumv npamii a». . A € a. »
KamxyTs: 5 3anmcyoTh:

«Touka C He nexums HA NPAMIA a». p C ¢ a. y

3ayBaKuMoO, 10 uepe3d TOUuKM A i B He MOYKHa IIPOBECTH iHIIIOL
npamoi, axa 0 He 30iragacsa 3 IPAMOIO 4.

lq l—Epes Oyab-AKi OBi TOYKM MOXHa NPOBECTM NPSIMY i 4O TOrO X TiNbKn \
O OfHY.

Tyt i gani, roBopAYU NMPO «IBI TOYKM», «IBi mpAMi», BBaKaTuU-
MeMO, IIT0 IIi TOYKHM, OPAMi — pisHi.

IIpamy, Ha AKiii MO3HAYEeHO ABi TOUuKM, HanmpukJgang A i B, samu-
cyoTh aBoMa OykBamu: AB a6o BA. Axkio Touxka C, HaOpUKJIAL, He
HaJIeXKUTh NpaMiii AB, 1me sanmcyioTh Tak: C ¢ AB, i KaxyTb, III0
mouxku A, B i C ne aexamv Ha 00HILl npamiil.
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TEMA 2

O
Touku M, K i P nexxarb Ha OAHi#N mpawmiit (maja. 4.4), npuuomy
Touka K Jjiekuth Mik Toukamu M i P.

LW 3 TpPbOX TOYOK Ha MPAMIA OdHa i TiNbKWU O4HA NEXWUTb MiXK ABOMA iH-
O WUMMN.

4 -
M 4 "
3 b T ———
Man. 4.4 Mauix. 4.5

SKimo aABI mpsAMi MaloTh CIIJBHY TOUKY, TO KaKyTh, III0 BOHU
nepemunawmuvca B it Touni. Ha manioHKy 4.5 npawmi a i b neperu-
HaIOThCA B TOUIli T, a mpaAMi m i n He IepPeTHHAIOTHCS.

MpoMiHb

IIpoBemeMo mpsMy Ta IIO3HAUMMO Ha Hill Touky A (maja. 4.6).
IIs Touka mijUTh MPAMY HaA OABI YacTWHU, KOXKHY 3 SAKHX pPasoM
3 TOYKOI0 A Ha3UBAIOTh NPOMEHeM, 1110 BUXOAUThH 3 Touku A. Toury A
Ha3WBAIOTh NOYAMKOM KOXKHOTO 3 mpoMeHiB. IIpomeHni mosHauaioTh
IBOMAa BEJUKUMHU JATUHCBKUMU OyKBaMH, IIepila 3 AKUX O3HAUae
IIOYATOK IIPOMEHs, a Apyra — AesdKy TOUKY Ha IPOMeHi (HampukJjan,
npomiab OK Ha MaJiioHKY 4.7).

K
A 9//

Maui. 4.6 Maux. 4.7

[JonoBHANbHI NpoMeHi

HBa mpoMeHi, 110 MalOTh CIiJIBHUI IOYATOK * - -
1 JIOTIOBHIOIOTH OAWH OJHOT'O MO IIPSMOI, Ha3HU- Y B D
BalOTh donosnanrvhumu. Ha mamonky 4.8 mpo- Maur. 4.8
Minb BC € IONOBHAJBLHUM s IpoMensa BD, i maBnaku, nmpomias BD
€ JONOBHAJBHUM nJis mpoMensa BC.

A "8 Mepuwi BIZOMOCTI NPO BACTUBOCTI rEOMETPUYHUX
“e paniwe... diryp nogn oTpumyBanu 3 NPakTUYHOI AiSAfbHOCTI

Ta CNocTepexeHb 3a OO0BKOMULHIM cBiToM. [lep-
LLUWNIA TBIpP, L0 MICTUTb HAUMPOCTIiLi rEOMETPUYHI BiGOMOCTi NPO 3HAXO4XKEH-
HS nnowy aeskmx ciryp Ta o6’emiB Tin, ginwos Ao Hac i3 [aBHboro €runty.
Bin patyetbcsa XVII cT. oo H. e. OnucaHi B uboMy TBOpPi NpaBuna ob4ymcnex-
HA nnow, Ta o6’emiB oTpMManu 3 NpakTuki. XKogHUX NOrivYHUX SOBEOEHb X
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EnemeHmapHi zeomempudHi ¢icypu ma ixHi Baacmusocmi...

iCTUHHOCTI He HaBoaunocsa. CaMi X 3Ha4eHHs nroLl, Ta 06’emiB, 06YUCTEHI
3a TakMMu npasunamu, 6ynu npubnmnsHumm.

Mpo 3apomxeHHsa reomeTpii y [JaBHbomy €runTi aas-
Hborpeubkun ictopuk Nepogot (V CT. 4o H. e.) nucas: «Ce-
30CTPUC, EMMMNETCbKU dpapaoH, po3ainne 3emIo, AasBLun
KOXXHOMY ErMNTAHWHY AiNsHKy 3a xxepebKkyBaHHAM, Ta CTS-
ryeaB BigmnoBigHO NogaTok 3 KOXHOT OinsHku. byBano, wo
Hin 3anuBaB Ty uM Ty OiNAHKY, To4i NOTepninui 3sepTaBca

Ao hapaoHa, a Tou nocunas 3emnemipis, Wo6 ycTaHOBK- danec
TW, Ha CKiflbkM 3MeHLIMnacsa AinsHka, i BiANOBIAHO 3MEH-  (Gn. 640-548 pp.
LWyBaB NogaTok. Tak BUHUKIIA reoMeTpis B €runTi, a 3BiaTH [0 H. e.)

nepenwna y peuito».

Came B [aBHin [peuii n BigOynoca CTaHOBMEHHSA
reoMeTpil 9k Hayku. 3aBasiku rpeLbkumM reometpam danecy,
Micaropy, Oemokpity (6n. 460-370 pp. oo H. e.) BinbyBca
NOCTYMNOBWUIA Nepexia, Big NPakTUYHOI 4O TEOPETMYHOI reome-
Tpii. Lli Ta iHWi BYeHi 3pobunun KpokM OO CTPOroro obrpyH-
TYBaHHSI reOMEeTpUYHUX PakKTiB i TeopeM, 36aratnnm Hayky

YUCTIEHHUMU TEOPEMAMU, SIKi M BUKOPUCTOBYEMO I IOHVHI. ligpazop

Tak 6yno CTBOpPEHO Hayky, Lo BMBYae opmu, po3mi- (6n. 580-500 pp.
pw, BNacTUBOCTI, B3AEMHE PO3MILLLEHHS FEOMETPUYHUX (i- AL G)
ryp. Lito HayKy, K i paHile, Ha3uBalTb 2eomempieto, Xoda ii 3MiCT BUNLLOB
Jareko 3a MeXi BYEHHS MPO BUMIpIOBaHHS 3eMIi.

@ Lo Buevae reometpia? O Haeenitb npuknagm reometpuyHmx goiryp. O Hassitb oc-

0

HOBHi reoMeTpuYHi dirypu Ha nnowuHi. O Ak no3HavarTb NpsMi Ta TouknM? O Ckinb-
K1 NpsiMnx MoXxxHa npoBecTn Yepes agi Toukn? O Lo Take npomiHb? O Ak no3Hava-
10Tb NpoMeHi? O Aki NpoMeHi Ha3nBalOTb AONOBHSANbHUMUN?

g Fosb ' sximb 3agaui ma buxonaime bnpabu

@ 4.1. Hassith 3a masonkom 4.9:

1) Touku, 10 HaJeXKaTh MIPAMiH a;

2) TOUKU, IO HaJIEXKaTh IIPAMil b;

3) TOUKy, III0 HAJEXKUTL i OpAMil a,
i mpawmiii b;

4) TouKU, IO HAJIEXKATh IPAMiH a, ajie He
HaJe)KaTb IpAMii b;

5) TOuKu, IO He HaJeKaTh aHi MpPAMiN a, aHi mpAMii b.

4.2.Tlosmaute B 3omuTi Touku M i N Ta mIpoBeniTh Uepes HUX

npamy. Hassite mo npamy. Ilosmaure Touky K, 10 HAJIEXKUTDH
moOymoBaHi mpaMii, i TouKy L, AKa iii He HaAJEKUTL. 3PO0iTh
BigmoBimHi 3ammcu.
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4.3.IIpoBexite mpamy a. Ilosmaure ABI TOUKM, IO HaJEKaTh I[il
npAaMii, i ABI TOuKM, sSKi ii He HaJe:xXaTb. HasBiTh TOUKHM Ta
3aIIUNIITh B3a€EMHE PO3MIINEHHA IIPAMOI i TOYOK, BUKOPUCTO-

BYIOUU CUMBOJIA € 1 €.

(2] 4.4. Ha mamonky 4.10 npama AB meperunae mpami MN i KL

M_—71Tc

y Toukax C i D. 3anumnrits:
1) yci mpomeni 3 mouatkom y Toutli C;

2) mapu JOMOBHAJBHUX ITPOMEHiB, ITOYATOK AKUX — Touka D.

A N .

| oK

K\<D M K m Z

4.5.1) 3anuIriTe yci mpomeHi, 300paskeHi Ha MaJOHKY 4.11.
2) YUu € cepen 1mux IIPOMEHIB IMapu AOIMOBHSJIBHUX HTPOMEHiB?

B L F @
Maur. 4.10 Maur. 4.11 Mau. 4.12

C

B

i3|4.6. Ilosmaure B 3omuri Touku M, N, F Tar, mob6 uepes HHUX
MOJKHA OyJIO IIPOBECTU IIPAMY. SaIHUIIITh YCi MOMKJINBI HAa3BU IIiei

IPSAMOI.

4.7.Ilosgaure B 3omuri Touku B, C i D rak, 1mo6 sanucu CD i CB
mo3HavaJay OJHY B Ty camy npamy. SIK Ime MoKHa HasBaTU

IO IPAMY?

4.8. BukopucToByoun MaJoHOK 4.12:

(4] 4.9. Ilosuaure B 3ommmTi Touku D, E, F, P, D

46

1) 3’sacyiiTe, un mepeTuHAaOThCA npami m i CB;
2) 3anunriTe yci TOYKU, SKi HaJIeXKaTb NPAMIA m;
3) samuuIiTh yci TOuKM, AKi Haje:xars npamiit BC;

4) 3anmuIriTh TOYKM, AKi He HaJeXaThb aHI OpAMiA m,

npamiii BC.

K Ha MaJioHKy 4.13. T
1) Yepes KOKHI JIBi TOYKU TIPOBENITH
OPAMY. SAIUIIITh, Ha3BU BCiX IIUX IPAMUX.

2) CKiJIbKM BCHLOT'O IPSAMUX YTBOPHUJIOCS? P

3) Ha ckinbKu dacTwH i mpami pos3du-
BaIOTh ILJIOLINHY?

Mai. 4.13

aHi

E
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(@,
4.10. ITosuaute B 3ommuTi Tpu Touku A, B i C, 110 He JeKaTh Ha
ONHIiN IIpAMiIi.
1) Yepea KoOKHI ABI TOYKM NIPOBENiTh NPAMY. SaNUIITL ycCi
YTBOPEH1 IIpaMi.
2) CKiJIbKY BCHOT'O HNPAMUX YTBOPHUJIOCA?
3) Ha ckinbKku vyacTuH i mpaMi po30MBAIOTH ILJIOIITUHY?

4.11. Touka A gpinuTh TpaAMYy m Ha ABa OpPOMeHi. 3a AKOI yMOBU
Touku B i C 1miei mpsMoi HajieXKaTh OJHOMY HPOMEHIO; PisHUM
IpoMeHsaM?

XKummeba mamemamuxa

4.12. ITapx Mae ¢opmy npamMokyTHuKa posmipamm 800 M i 600 w,
10 IIePUMETPY SAKOTO € JOpisKKa njadA 0iry, xogpbu abo BejocH-
HeJHUX IIPOryISHOK.

1) Cemukaacuuk Baagum Beme 3H0pOBUEI CIIOCIO KUTTS Ta
ITOPaHKY IIpo0birae mo MOpisKIli mapKy 3i mBuakicTio 14 Km/rom.
CkiZbKHM Uacy BHUTpauae yUYeHb Ha IPOOiIKKY?

2) Barbku Bagmma Tako:k BeoyTh 3JOPOBUM CIIOCIO KUTTA Ta
IOBEUOpa ITPOTYJIOIOTHCA JOPisKKOI0 IIapKy, IIe 3aliMa€ B HUX
50 xB. 3 AKOI0 IIBUAKICTIO IIPOryJI0I0ThCSI 0aThbKu Bammma?

Tligzomyimecs go bubuenns Hobozo mamepiany

4.13. Hakpecrits Bifpisok MN, mosHauTe Ha HboMY Touku A i B. 3amnu-
IIiTEH yei yTBopeHi Bifpisku 3 Kinmamu B Toukax M, N, A i B.

4.14. Ilo6ynyiite Bigpiskm AB i DC Tak, mob6 AB = 5 cwm,
CD = 6 cm 2 mm. IlopiBHANTE NOBKUHU BiApi3KiB.

@ Likabi 3agaui — nomipkyi ograue

4.15. Ha naomwuHi mpoBemeHo Tpu npami. Ha mepimiit mosHaueHO
2023 Touku, Ha apyriii — 2024, a Ha Tperiii — 2025 Touok. AKy
HaWMEHINy 3arajbHY KiJbKICTh TOUOK NPU IIBOMY MOXKEe OyTu
MIO3HAYEHO?
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§ 5. Biapizok. BuMipioBaHHs Bigpi3ki..
BiactaHb Mi)k ABOMA TOYKaMM

Biapisok
Bidpisxom Ha3HBAIOTh YACTHHY IPAMO]I, AKA CKJIAZAECTHCH 3 yCix

TOYOK Ii€l nmpamoi, mo Jdexars Mixk aBoma 1i TOYKaMu pa3oMm i3
muvu Toukamu. Ili Touxku maszuBawOTeE Kinyamu eidpiska.

Ha wmamamoHKy 5.1 300pakeHo Bimpisok AB abo Bimpisoxk BA;
Toukm A i B — #oro kimmi. Ha mamatoHKY 5.2 Touka M HaJIEXKUTh
Bigpisky CD (ii 1e Ha3WBalOTh G6HYMPIULHBLOI0 MOYKOK BipisKa),
a Touka P fioMy He HaJIeXKUTh.

Ha wmantorky 5.3 Bigpisku KL i FN MawTh €IUHY CIiJIbHY
Toury O. KaxkyTs, 1o Bigpisku KL i FN nepemunatomuscs B Touri O.

P 0

>0
oy
Q

M D N
Maux. 5.1 Maux. 5.2 Maux. 5.3

BuMiproBaHHS BiapisKiB

Ha npakTuni yacto goBoguThCcA BuMiproBaTu Biapisku. Il 1miporo
noTpi6bHo MaTty oduHuvHull 6idpi3ox (ofuHUII0 BuMiproBauH#A). Oxu-
HUIIMHN BUMipoBaHHA AoBKmHNM € 1 MM, 1 cm, 1 am, 1 M, 1 KMm.

Il BuMiproBaHHSA BiJIpi3KiB BUKOPHUCTOBYIOTH PidHI BUMipIOBaJIbHI
iHcTpymeHnTu. OmHUM 3 TAKUX IHCTPYMEHTIB € JIiHiliKa 3 momiiKammu.
Ha mamionky 5.4 mos:kuHa Bigpiska AB popiBHioe 3 cMm. KopoTko
KaKyTh: «Bigpisox AB gopiBuioe 3 cm». Ha maagouKy 5.5 moB:kuHa
Bimpiska CD mopiBuioe 1 cm 5 mm, abo 1,5 cm, a6o 15 mMm. 3anucymoThb
me taxk: AB=3cm, CD =1,5 cm = 15 MM.

A B Q D
IIII|IIII|IIII|IIII|IIII|IIII IIII|IIII|IIII|II IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II
0 1 2 3 4 0 1 2 3 4
Mau. 5.4 Mau. 5.5
N KoxHuiA Biapi3ok Mae neBHy OOBXMHY, GinbLuy 3a Hynb. \
o
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IamimMy iHCTpyMeHTaMM, SKMMK MOMKHA BHMIPIOBATH BiIpiskKiu,
€ crygamaunumii metrp (Maj. 5.6), pymerka (MaJja. 5.7), KJaeiiOHUACTUN
cautTumeTp (MaJj. 5.8).

Maiz. 5.6 Mai. 5.7 Maiz. 5.8

Ha mamronKy 5.9 300pakeno Bimpisox AB. Touxa C giauThb #oro
Ha gaBa Bigpiskm: AC i CB (KaKyTh TaKOXK, IO Touka C HaJEXKUTh
Bimpisky AB). Bauumo, mo AC = 4 cm, CB =1 cm, AB = 5 cm. Otixke,
AC + CB = AB.

A C B
LU i
o 1 2 3 4 5 6

Mauix. 5.9

MaeMo ocHOB8HY 8aacmugicmy 8UMIPIOBAHHS 8i0Pi3Kia.

JoB:xuHA BiApi3Ka JOPIiBHIOE CyMi NOBKMH YACTHH, HAa SKi BiH
po30uBacThCa OyAb-AKOK HOro BHYTPIIIHBOIO TOYKOIO,

HoB:KMHY BigpidKka Ha3MBAIOTHh TaKOMX 6i0CMaHHI0 Mixt 1020
kinyamu. Ha manionky 5.9 Biacranps Misk Toukamu A i C nopiBHIOE
4 cwm.

m Yu jpexxatsb Touku A, B i K Ha ofgHill mpaMiil, AKIIO:
:1)AB=10cm, AK =6 cm, KB = 4 cwm;
:2)AB=9cm, AK = 6 cm, KB =5 cm?
Poszg’azannsa. SAxkmio Tpu Touku A, B i K jiekaTh Ha OOHiN mpsaMiid,
TO JOBXKHMHA OLiJIBIIIOTO 3 TPhOX BinmpiskiB AB, AK i KB mae mopis-
HIOBaTHU CYMi JOBIKWH IBOX MEHIIIUX.
1) Ockinprum 10 = 6 + 4, To AB = AK + KB. Touku A, B i K ne-
’KaThb Ha ONHiN mpaMiii, mpuuyoMy ToukKa K JIeXKUTH MiXK TOUKa-
mu A i B.
2) Ockinpku 9 # 6 + 5, To AB # AK + KB. Touku A, B i K He Je-
JKaTh Ha ONHil mpAMiii.
Bionogiov: 1) Tak; 2) Hi.
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m Touka K HaJdeXuUTh BiApisky AB, IOBXKHUHA SIKOTO

* 15 cm. 3naliTu moBkuHU BigpiskiB AK i KB, akmo AK 6inbimuii
3a KB Ha 3 cM.

Pose’asanna. Posrisaemo wmamioHOK 5.10, 4 K B
Ha sAKOMYy Touka K Hasmexxurh Biapisky AB, ° * .
AB =15 cm. Mau. 5.10

1) Hexait KB = x c™m, Tomai AK = (x + 3) cm.
2) Ockinmbku AK + KB = AB (3a OCHOBHOIO BJIACTHUBICTIO BUMipIO-
BaHHA BipisKiB), MaeMo piBHAHHA:

(x + 3) + x = 15.

Posp’szxemo 1e piBHaAHHA: 2x + 3 = 15; x = 6 (cm).
3) Om:xe, KB=6 cm, AK =6 + 3 =9 (cm).
Bionosiov: KB =6 cm, AK = 9 cM.

[MopiBHAHHA AOBXWH BiQPI3KiB

JIBa Binpi3Kku HA3WBAIOTH PisHUMU, SKINO PIBHI IXHI JOBXKWHH. J

3 7[IBOX BiApisKiB OLJABIIMM BBaXKAIOTh TOM, MOBXKMHA SKOIO
6impmria. Ha wmamaomxky 5.11 goBixkmHa Bigpiska MN mopiBHIOE
IOB)KWHI Bimpiska AB, TomMy IIi Bigpiskm piBHiI Mixk co6oro. MoxxkHa
sanucatu: MN = AB. Ha nmpboMy caMoMy MaJIIOHKY JOBJKHWHA BifpisKa
MN o6inpmia 3a goB:kKuHy Bigpiska PL. KaxXyTb, mio Bigpisoxk MN
OinmbiIuii 3a Bigpisoxk PL, 3amucyioTs 1e Tak: MN > PL.

M
B P 2em L 3 cMm
T y
Mau. 5.11

Ha manmoHKax piBHI BiApi3KM NPUIHATO IIO3HAYATH OJHAKOBOIO
KiJIbKICTIO PHMCOYOK, a BiJPi3KM HEOJHAKOBOl MOBKHMHHN — Pi3HOIO
KiJIBKiCTIO PHCOYOK.

CepeauHa Bigpiska

Touky Bifgpiska, AKa OiJIUTH Or0 HaBIIiJ, TOOTO Ha ABa PiBHI MixK
co0010 Bifpi3Ky, HA3WBAIOTh cepeduHOo0 6i0pi3Ka.

i Py l
7 b 7

A C B
. . ToMy TOYkKa C — cepeauHa

AC =2 em, CB = 2 ¢m Biapiska AB.
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(@,
OueBugHO, IO

SKWO [Ba BiAPi3kM PiBHI, TO IXHi NOSIOBMHW PiBHI, | HABMaKK, AKLLO MO-
© NOBWHW OBOX BiApi3KiB PiBHI, TO 11 caMi BiAPI3KM PiBHI.

@ Lo HasmBatoTb Bigpiskom? O Lo Take kiHUi Bigpiska? O Aki ogMHuUUi BUMiptOBaH-
o HS OOBXMHU BY 3HaeTe? O AKMMK iHCTpyMEHTaMKN BUMIPIOIOTL JOBXWHU Bidpi3KiB?
° O Lo HasuBatoTb BigCTaHHIO Mi>k ABoMa Toukamn? O CopmynoiTe OCHOBHY Briac-

TMBICTb BUMIpPIOBaHHS OOBXMH Bigpi3kiB. O Aki Bigpis3kn HasmBaloTb piBHUMU? O Aky
TOYKY Ha3MBalTb CEPEANHOLO Biapi3ka?

§ Fosb'sximb 3agaui ma buxonaime bnpabu

(] 5.1. Hagsire yci Bigpiskm, sobpaxeni ,A
Ha MaJioHKY 5.12. BumipsaiiTe moB:xuHu B
IBOX 3 HUX.

5.2.3anumits yeci Bigpiskm, 3o0paskeni ma M

MaJIOHKY 5.13, Ta BUMIipAiTe TOBKUHU Mau. 5.12
TPHOX 3 HUX.

R
Q
Jwl

5.3.IlosHaure B 3ommuri Touku C i D Ta
3HAUOITHh BifCTaHL Mi)K HUMIU.

(2] 5.4. Haxkpecuirs Biapiskm AB i MN

TakK, o6 AB = 7 cm 2 MM, MN = 6 cm T
3 mm. IlopiBHANTEe MOBXKUHU BiApi3KiB M 5 1
AB i MN. ax. 5.13

5.5.Hakpecuite Bigpiskm KL i FP rtak, mob KL = 5 cm 9 M,
FP = 6 cm 8 mwm. IlopiBHsaliTe noB:kuHU BigpiskiB KL i FP.

5.6.Tourka C nexxurh Mixxk ToukKamu A i B A C B
(mag. 5.14). 3HaUIITH: * * *
1) AB, sxmo AC = 5 cm, CB = 2 cwm; Mar. 5.14
2) BC, aximo AB = 12 agm, AC = 9 nwm. P K Q

5.7. Touka K nexutrb Mixk ToukamMu P i @
(man. 5.15). 3ualigiTh:
1) PQ, akmio PK = 3 nm, KQ = 7 mwm;
2) PK, akmo PQ = 8 cm, K@ = 6 cwm.
5.8.Yu jexxatrh Touku K, L i M Ha omHi#l nmpAMii, aKIIo:
1) KL =8 cm, LM =3 cm, KM = 11 cwm;
2) KL=5cm, LM =9 cm, KM = 8 cm?
Y pasi cTBepmHOI BiATIOBiAl BKaKiTh, AKa 3 TOYOK JEKUTH MiiK
JIBOMA iHIITMMMU.
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5.9.

B

5.11.

5.12.

5.13.

5.14.

5.15.

BR

5.17

52

Yu jgexxkatrb Touku A, B i C Ha omgHil IpAMii, AKIIO:

1) AB="7cm, BC =3 cm, AC = 9 cm;

2)AB =5 cm, BC = 2 cm, AC = 7 cm?

Y pasi cTBepmHOI BIiAIIOBiAi BKaKiTh, AKa 3 TOYOK JEXKUTh MiiK
IBOMA iHIITMMH.

5.10. Ha mnpsawmiii mosHaueno Touku P, L i M, npuuyomy
PL = 42 mm, PM = 3 cm 2 mMm, LM = 0,74 gm. dxa 3 TOU4OK
JEeKUTh MiK nBoMa iHmuMu? BigmoBinhs oGr'pyHTyHATE.

Yu jmexxath Touku A, B i C Ha onHill npamiii, axkmnio AB = 12 cm,
BC =1,5 om, AC = 40 mm?

Ha wmamgonky 5.16 [O0OBKHHEM BiIpisKiB A B CD
AB i CD opmakosi. OOrpysryiite, dYomy S o
AC = BD. Mau. 5.16
Ha wmamgronky 5.16 moB:xuHM BifpiskiB AC i BD ogHaKoOBi.

Oo6r'pyuryiite, yomy AB = CD.

Touxku C i D majme:xkaTh BiApisky AB. 3HAWIITL JOBKUHY Bif-
piska CD, axio AB = 40 cm, AC = 25 c¢cm, BD = 32 cwm.

Touknu C i D manexarhs Biapisky MN. 3HalgiTh JOBXKUHY Bin-
piska CD, akmio MN = 50 cm, MC = 40 cm, ND = 16 cm.

5.16. Posp’s:xkiTh 3amaui, ymMoBM AKHX IIOJAHO B TaOJIMIIL, Ta
MPOUYUTANTEe Ha3By MEPINOl CTOJMUIII YKpaiHu.

Toura C HameKUTH Binpisky AB 3aBmoBKKu 14 mm.

. . S . AC BC
3HanmiTh JoBxKUHM BigpiskiB AC i BC, akKIo:
AC Btpuui meumwuit Bim BC B X
AC 6inpmnii 3a BC Ha 1,8 1M P K
AC :BC=3:2 A I

10,5 om | 8,4 oM 9o | 6,1 oam | 5,6 om | 3,5 1M

. PosB’sa:kiTh 3amaui, yMOBM SAKHMX IIOHAHO B TaOJHIli, Ta IIPO-
yuTaiiTe NIPisBUIle YKPAiHCHKOI'O MoeTa Ta ITpaBO3aXMCHUKA.
IlizHaliTeca 3 iHTepHeTy IIpo #oro Oiorpadiro, TBOpUMII ITLIAX
i 6opoTEOyY 3a HesaJIe;KHIiCTL YKpaiHu.

Touka M Hamexuth Biapisky CD = 8,4 cwm. CM DM
Busumaure moB:xkuHy BigpiskiB CM i DM, aKIIoO:
CM o6inpmuit 3a DM ua 0,6 cm Yy T
CM:DM=1:3 C C

O
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5.18.

5.19.

2,1 cm 3,9 cm 4,5 cm 6,3 cMm

Touxku C, D i M ne:xaThb Ha OAHiN mpaMmiii. 3HAUAITH BiCTaHb
misk ToukamMm C i D, armo Bizcranmb Misk Toukamum C i M
IopiBHIOE 5,2 cM, a BigcTramb MiK ToukamMum D i M — 4,9 cMm.
CkinbKu po3B’A3KiB Mae 3amaua?

Ha npsawmiit mosHaueno Touxku A, M i N, npuuomy AM = 7,2 cm,
MN = 2,5 cm. 3uaigite Bigcranp Mixk Toukamu A i N. CKijnbKu
pO3B’A3KiB Mae 3amada?

XKummeba mamemamuka

5.20. Ha ximiunomy wkomOiHaTi, e y BeJIHKi#l KiJBKOCTi € OTPy#Hi

1 HeOesmeuHi AJd KUTTS PEYOBHHHU, YHACJIiZOK aBapii craBcs
BUTIK XJiopy. Bimomo, 1110 B 6€3BITPSIHY IOTOy XJIOP CTEJIUTHCS
no 3emJyi. Ilomwuprorounch, BiH 3aliMae OiJAAHKY NTOBEPXHi
y (opMmi Kpyra.

1) O6GuucriTh mJoIy 3apaskeHoi TepuTopil, AKIIO BiAcCTaHb Bifg
MiCIIsI BUTOKY XJIOPY A0 MexKi mo paziycy 200 m.

2) O6uwuciTh, AKOI MOBXKUHU MOTY3Ka 3HANOOUTHCA IJIA OrOpPO-
IKeHHS 3apaskeHOol 30HMU.

B TMigzomyiimecs go bubuenns Hobozo mamepiany

5.21.

5.22.

HasBiTe Buj KyTta (roctpuii, OpAMHUIN, TYIU#, PO3TOPHYTHUI),
rpajgycHa Mipa sSIKOTO JOPiBHIOE:

1) 52° 2) 180°; 3) 129°;

4) 90°; 5) 2° 6) 173°.
HaxkpecaiTs KyT, rpagycHa Mipa AKOT0 JOPiBHIOE:
1) 60°; 2) 25°% 3) 90°;

4) 110°; 5) 180°; 6) 145°.

@ Likabi 3agaui — nomipkyd ograve

5.23.

PozainiTh TPUKYTHUK ABOMA NMPAMUMU Ha:
1) 1Ba TPUKYTHUKU I OOUH YOTUPUKYTHUK;
2) n1Ba TPUKYTHUKHU, OOUH YOTUPUKYTHUK 1 OOUH II'ATUKYTHUK.
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O
§ 6. KyT. BumipioBaHHs kyTiB. BicekTpuca kyra
KyT
Kym — nme reomerpuuHa ¢irypa, sika ckiIazacTscd 3 ABOX IIpO-
MEHiB, 0 BHXOAATHh 3 OJAHI€] TOYKH.
IIpoMeHi HA3HBAIOTh CMOPOHAMU KYyma, a IXHIA CHIJILHUK MOYa-
TOK — 6epPULUHOI0O Kyma. 4
B Ha3uBaioTs:
kyr O, abo 3anuCyIOTh:
o ryr AOB, a6o Z£0,
A xyr BOA abo
L —> >
O — BepmuEHaA (Oyxea O, ZAOB,
KyTa, [0 IMO3HAYAE HOTo abo
OA i OB — BEPIIMHY, CTABHTHCSI ZBOA.
moce Hi).
CTOPOHM KyTa. | penumi) y 4
Poszopuymuii kym — 1e KyT, CTOPOHM 4 0 B
SIKOTO €  JIONIOBHAJBbHUMHU  IIPOMEHSIMU *
(mam. 6.1). Mau. 6.1
Byap-axkuii KyT OiIUTh NJOIIUHY Ha ABi
YaCTUHU.
)
SAxmo KyT He pO3ropmHy- 3oeHiwHs
THH, TO ORHY i3 YacCTUH obnacmb BrHympiwHs
HA3HBAIOTh 6HYymMpiwnvor0 |—>  Kyma obnacms
obnacmw Kyra, a immy — Kyma
306HIWHBOTO.
4 4
Ha mantosHKy 6.2 Touku A, B i C Hajgexxarhb P M
BHYTPilIHiI#A oOJslacTi KyTa (Jieskarh ycepemauHi B
KyTa), Touku M i N HajiekaThb CTOPOHAM KYyTa, . C
a Touku P i @ Hajle)xaThb 30BHIINHINA o6JacTi ¢
KyTa (JIeKaTh mo3a KyToM). SIKIII0 KYT € po3rop- Q N
HYTHUM, TO OyIb-AKY 3 JBOX YaCTWUH, Ha AKi BiH
OUIUTh IIJOMIMHY, MOKHa BBayKaTu BHYTPIIII- Mai. 6.2
HBOIO 00JIaCTIO KyTa.
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BumiptoBaHHs KyTiB

3a OAVHUII0 BUMipIOBaHHA KYTiB IPUNMAaIOTh 2padyc — KyT, AKUU

1 .
CTAHOBUTH 130 Bii posropuyroro Kyrta. IlosHauarTh rpaayc 3Ha-

Kom °. Jlia BuMmipoBaHHA KYTiB

BUKOPUCTOBYIOTh MPAHCNOPMUD —
iHCTPYMEHT, HAKHWH BU  3HAETe
3 MOJIOAIINX KJIACiB.

Ha mamonky 6.3 rpagycHa mipa
Kyta AOB popiBHIOE 50° a KyTa
COD - 110°. KOpOTKO KaKyThb:
«kyT AOB popiBHIOE 50° KyT COD
mopiBHioe 110°»; 3ammcyiooTh Tak:
ZAOB = 50°, ZCOD = 110°. Mau. 6.3

q KoxkHmii KyT Mae neBHy rpagycHy Mipy, Ginbly 3a Hynb. Po3ropHyTun
© KyT gopisHioe 180°.

Hy:Ke MaJyi KyTU BUMIpIOIOTh Y MiHyTax i ceKyHIax.

, 1
Minyma — e % yacTuHAa rpajayca, I03HA4Yal0Th 3HAKOM .

1 .
Cexynda — 50 4YacTUHA MiHYTH, II03HAYAIOTh 3HAKOM '

Orxe, 1° = 60, 1' = 60".

Ha wmicneBocTti KyTu BUMipoOTL acmpoasbicio (maa. 6.4).

Bynemo BBaxaru, 1o npomiab OK npoxodumbv mijx cmopornamu
kyma AOB, AKIo BiH BUXOAUTH 3 HOTro BepHINMHU I JIEKUTH y HOro
BHYTpPilIHi#A oOsacTti (Mau. 6.5).

Ha mantouky 6.6 mpomiab OM npoxoauThb Mixk cToponamu Kyta AOB
1 minmuTh #oro Ha aBa KyTtu: BOM i MOA. Bauumo, 1o £ BOM = 40°,
ZMOA =80° ZAOB = 120°. Otxxe, LAOB = ZBOM + ZMOA.

Mauix. 6.4 Maux. 6.5




TEMA 2

Maemo 0CHOBHY 8AACIMUBICTING BUMIPIOBAHHA KYIMNIE.

I'pagycaa mipa KyTa AOpiBHIOE cyMi rpagyCHMX Mip KYTiB, Ha
AKi BiH po30MBacTHCA OyIb-AKHMM NMPOMEHEM, II[0 NMPOXOXHTH MiMkK
HOro CTOpOHAMH.

M IIpomias OK pginuth KyT AOB Ha nBa KyTtu (Maj. 6.5).
 3Haiitu rpaaycuy mipy kyra AOK, akmo LAOB = 75°, a kyr KOB
cxaazmae 40 % Bixm Kyra AOB.
Posé’aszannsa. 1) ZKOB = 0,4 - ZAOB = 0,4 - 75° = 30°.
2) Z/AOK = ZAOB — ZKOB = 75° — 30° = 45°,
Bionoegiov: 45°.

MopiBHAHHSA KyTIB
3’acyemMo, SK IIOPiBHIOBATU KYTH.

JABa KyTHM HAa3MBAXOTh PiGHUMU Mix c006070, AKI0 B HUX OXHA-
KOBi rpaaycui mipm.

3 OBOX KyTiB OiJbIIMM BBaKalTh TOM, I'paJAycHa Mipa SKOTO
€ OinbIIoIo.

I[Ii xyrz piBHI Mix coboio,
Tomy LM = LK.

K<J50° Ha mamoBKy Taki KyTH

s ~ TOSHAYAIOTH OHAKOBOI

50° KiTbKiCcTIO AY»XOK npH

i BEPIIWHI, a AKIIO KYTH
/M = 50°, /K = 50° He € piBHMMHU MixK co0o0i0, —

PiBHOI KLIBKICTIO AYIKOK.

4 r

Ha mamaioHKy 6.7 rpagycuHa Mmipa xyta P mopiBHIOE
70° Tomy KRyT P Oinmbmmmii 3a KyT M. 3amucyioTh Iie
Tak: L P > /M. o

70
P

OueBuHO, IO Mai. 6.7

SKLIO ABa KYTW PiBHi, TO IXHi NONOBUHW PiBHI, i HABNaKK, AKLLO NOMOBK-
© HUW OBOX KYTIiB piBHi, TO 1 caMi KyTW PiBHIi.
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Buau kyTiB
Kpim posropuyToro xyra, € i iHIIIi BUAM KYTiB.
Sxmo rpagycaa
Axmo rpaxycaa IO ER -
Axmo rpagycHa . mipa Kyra Oinpmia
: . Mipa KyTa MeHIIa 5
Mipa Kyra mopiB- . 3a npamui (3a
g Bij mpsamoro o = .
moe 90°, To xyra (six 90°), To 90°) i merma Bix
TaKMH KyT Ha3H- VTR LBEL i PO3ropHYTOro, TO
TaKHil KyT HA3HU- &
BAKTH npﬂ,uuu. TAKHHA RYT Ha3Hu-
BaIOTh ZOCMPUM. -
hi r l, y axo )Iynu.u. r
Ilpamui =
" TocTpmit Tynuuit
TAKHHA KYT DO3HA-
YaI0TH 3HAKOM | 4 y )
BicekTpuca kyta
Bicexmpucor kyma Ha3HBaIOTh NPOMiHb, AKMH BAXOAUTH 3 HOTO
BEepIIMHM i AIIATH KyT HABIIiJ.
Ha wmamgionxky 6.8 mpomims OP — 0icexkTpuca A
KyTa AOB. b
0] B
Maui. 6.8

QYIEE® ~ABC = 100°, BK — Gicexrpuca xyra ABC, a BL — Gi-
° cekrpuca kyra KBC. 3uaiitu L ABL.

. Posg’s3anns. Posriassmemo maaoHOK 6.9.

1) ~KBC = ZABC _ 1020 = 50°.
2) /LBC = AKZBC - 52 - 25°.

3) LABL = ZABC — ZLBC = 100° — 25° = 75°.

Bionosidv: 75°.

A

K
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O

@ Axy dirypy HasmBaoTb KyTom? O Ak nosHavaroTb KyT? O Lo Take BepwmnHa KyTa;

o cTopoHa kyta? O Akun KyT Ha3mMBalTb PO3ropHYTUM? O AKUMU IHCTPYMEHTaMmn BU-

MiptotoTb KyTU? O Y aknx ogmHnusx sumiptotoTs kytn? O Lo osHavae Bucnis: «[1po-

MiHb MPOXOANTb MiXX CTOpoHamu KyTa»? O CcopmynionTe OCHOBHY BMacTUBICTb BU-

MiptoBaHHSA KyTiB. O AKi KyTn Ha3mBaoTb piBHUMKU? O AKMIA KYT Ha3MBaKOTb NPAMUM;
roctpum; Tynum? O AkniA NPOMiHb Ha3uBaloTb BicekTpmcoto KyTa?

§ Fosb ' aximo 3agaui ma buxonaime bnpabu

@ 6.1. HasBiTh BepHIMHM i CTOPOHM KYTiB, B300pasKeHMX Ha
MaJoHKY 6.10.

1) K 2) P 3) N
4 c
B
M L
Maux. 6.10

6.2.3anunriTe BEpIINHY i CTOPOHU KyTa:

1) MOP;

2) BLK.
6.3.AKuit 3 TaHUX KYTiB rocTpuii, Tynuii, IPAMUI, POSTOPHYTHUIA:

1) /A = 39° 2) /B = 90°% 3) £LC = 91°%

4) /D = 170° 5) LM = 180°; 6) £/Q = 795

7) £P = 1°3’; 8) LF = 173°12; 9) /K = 45°?
6.4. Bunuinite, AKi 3 HaBeIeHUX KYTiB rocTpi, TyIi, IpsaMi, po3rop-

HYTi:

1) /K = 121° 2) /A = 90° 3) /L = 125

4) /E = 180°; 5) LM = 89° 6) /N = 93°12".
6.5.(Vcro.) Yu e npomias OK 6Gicektpucoro Kyta AOB (maua. 6.11-

6.13)?

A
K B
120°
60° O20° &
60°
A 0}
B
Mau. 6.11 Maj. 6.12 Mau. 6.13
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O

2]

6.7.

6.8.

6.9.

6.10.

6.11.

6.12.

6.13.

6.14.

6.15.

6.17.

6.18.

6.19.

6.6. 3a maJamoHKOM 6.14: A D

1) samunriTs yci 3o00paskeHi KyTu;

2) KOPUCTYIOUYNCHh TPAHCIOPTHUPOM, 3HAaM-

IiTh IpagyCHI MipH JesIKMX ABOX 3 HUX; B C
3) 00UHUCIIiTh TPAAYCHY Mipy TPEThOT'0 KyTa. Maur. 6.14
Kopucryrounch TpaHCIOPTUPOM, 3HAWTITH

rpagycHi mipu KyTiB, 300pakeHmx Ha MaJfoHKY 6.10. BusHaure
BUJ KOXKXHOT'O 3 HUX.

HaxpeciiTs KyT rpagycHOl Mipm:

1) 30° 2) 90°; 3) 115°% 4) 75°.
HaxkpeciiTts KyT, rpagycHa Mipa sIKOro:
1) 65° 2) 100°; 3) 20°; 4) 155°.

Haxpecaits KyT, rpagycuaa mipa skoro mopiBaioe 140° i mpose-
IiTh fioro OiceKTpucy.
Haxpecaits KyT, rpagycHa mipa skoro mopiBHoe 50°, i mpose-
IiTh Horo OiceKTpucy.

Buxonaitire gii:

1) 7°13" + 12°49’; 2) 52°17" — 45°27'.
Bupasire:

1) y mimyrax: 4°; 2°15'; 2) y cekyHpmax: 5'; 2° 1°3".

IIpomiae OK mpoxoauTh MidK cropoHamMu Kyta BOC. 3HaumiTh
rpagycuay mipy kyta BOC, aximmo £ BOK = 38° /ZKOC = 42°
BukoHnaiiTe MaJIIOHOK.
IIpomias PC mpoxoauTh Mik cropoHamu KyTta APB. 3HaumiTh
rpangycuy mipy kyra CPB, aximo ZAPB = 108°, LZAPC = 68°.
BukoHnaiiTe MaJIIOHOK.

6.16. Yu mpoxomuTh npomiab BK Mixk croponamu KyTta ABC,
akmo L ABC = 52°, ZABK = 57°? BigmoBigb oOr'pyHTyHTE.
3HaHIITh IpalycHi Mipu KYTiB MiK TOJMHHOIO Ta XBUJINHHOIO
CTPLIKaMM TOJMHHUKA:

1) o 18 ropx; 2) o 3 rox; 3) o 1 rox; 4) o 20 ronm.
3HaWAiTh rpagyCcHY Mipy KyTa MiK INOAMHHOIO Ta XBUJINHHOIO
CTpiIKaMM T'OIMHHUKA:

1) o 21 rog; 2) o 6 rox; 3) o 19 rog; 4) o 2 rog.

IIpomias OC ginuthk KyT AOB Ha gBa KyTuU. SHAHLITH IPagyCHY

mipy KyTta BOC, akmo LAOB = 60° i LAOC = §4AOB.
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6.20.

3

6.22.

6.23.

6.24.

6.25.

60

O
IIpomins AB giauts KyT MAK Ha aBa KyTu. 3HaAHIITH T'pa-
nycuy mipy kyra MAK, aximo £/ MAB = 70° a Kyt BAK crtaHo-
BuTh 60 % Bim xKyra MAB.

6.21. Kyt wmixx OiceKTpmcoi0o KyTa i IIPOAOBMKEHHAM OXHiel
3 MOro CTOpiH 3a BepIIMHY KyTa AopiBHIoe 142° 3HaumiThL rpa-
OYCHY Mipy IIOr0o KyTa.

Axuit KyT yTBOplOE OicekTpmca Kyra 98° 3 mIpPOHOBIKEHHSIM
OnHiel 3 HOT0 CTOPiH 3a BEPIINHY KyTa?

1) Posp’s2kiTh 3amaui, yMOBM SIKMX TOAAHO B TabJMUIIi, Ta IIPO-
YyuTanuTe IIPi3BHUILE.

ZM@B = 120°. Mix cTopoHaMM KyTa IIPO-

xXoouTh mpoMminbe @P. 3Haimite Kytu PQB | APQB /ZMQ@P

i MQP, skio:

KyT PQB y 4 pasu meHinuii Bix kyra MQP vy K

ZPQ@B : ZMQP =3 : 2 P q

KyT PQB Ha 20° 6inpmunii 3a Kyt MQP A B
96° | 72° | T0° | 50° | 48° | 24° | 96°

2) fxux BigoMux yKpaiHI[iB i3 mmM ImpisBuUIleM BU 3HaETe?
IaTepHeT momoMo:Ke Ai3HATHCA HMPO THUX, KOTO He HPUTAJAJIH.
1) Posp’skiTh 3amaui, yMOBU AKMX IIOJaHO B TaOJIUIIi, Ta IIPO-
YUTalTe Ha3By CTOJIMUIIL €BPONENCHKOI Iep:KaBU.

IIpomiae AC mOpoXomuTh MidK CTOpPOHAMU

kKyrta MAN, akuii gopiBHioe 84° 3malgmite | LMAC /CAN

Kyt MAC i CAN, sKIIo:

KyT MAC 6insmmuii 3a kyr CAN Ha 14° P A

KyT MAC menmuii Big kyta CAN yTpuui B I
21° | 35° | 49° | 63° | 35° | 21° | 35°

2) HismaiiTeca mpo Biacranb Bix KwmeBa mo miei crosmiii ta
CKJANiTh 3ajauy, IIOB’A3aHy i3 IIi€l0 BiAcTaHHIO.

Posropuytuit £/ AOB mnpomensamMu OK i OL momineHo Ha Tpu
KyTHu Tak, mo LAOK = 140° « BOL = 100°. 3uaigiTh rpagycHy
mipy Kyrta LOK.

O
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O

6.26. IIpamuit £ COD npomenamu OM i ON mogijieHO Ha TPU KYyTH
Tak, mo £LCON = 70°, L MOD = 80°. 3uaiigiTe rpagycHy Mipy
KyTa MON.

XKummeba mamemamuka

6.27. depmepchbka poauHa HeummopykiB mocisiia oripku B TeILIMILL
28 m 50 cm 3aBHOB:KKU i 16 M 3aBHIMPIIKH.
1) Ckinbku KijorpamiB oripkiB 30epe poamHa 3 TEILIUILi, STKIIO
3 1 m2 36uparors 30 Kr oripkis?
2) SAKy BUPYUYKY OTpUMAaIOTh (hepmMepHu, AKIIO MPOAALyTh OTipKU
IiJ Yac BECHSHOI'O0 CEe30HHOI'0 IiJABUWINEHHS I[iH Ha OBOYi 3a
minoio 18 rpH 3a Kijsorpam?

@ Likabi 3aga4i — nomipkyd ograve

6.28. 1) IIpuragaiiTe Ha3BU TeOMETPUUYHHUX Qiryp, AKi Bu pPO3IJsd-

D HYJU B IIiil Temi, i ¢iryp, AKi Bu 3HaAETe 3 IIOIEPEIHIX KJAaciB.
3anuIriTe iXxHi Ha3BM B pAAKax KpocBophaa. SIKIMo HasBu Qiryp
3alMCaHO IPaBUJILHO, TO Y BUIIJIEHOMY CTOBHUMKY MOYKHA IIPO-
YUTaTU NPi3BUIIle BUAATHOTO YKPAIHCHKOI0 MaTeMaTuKa.
2) 3HanigiTh y JiTepaTypi uu iHTEpHETI BiJOMOCTi IPO KUTTEBUMA
1 TBOpuM# HIJIAX IIHOT'O MareMaTHKa. IH(opMaIlliio mpo IIbOro
BUEHOI'O0 MOJKHA 3HAWTH TAKOXK i Ha CTOPiHKaX IigpyUYHUKA.

§ 7. AkcioMu, TeopeMH, O3HAUEHHS

AkcioMu

Axciomu zeomempii — 1ie TBEPAKEHHSA IIPO OCHOBHI BJIACTUBOCTI
HaHIIPOCTIiIINX TeOMEeTPUUYHUX (Giryp, OIPUAHATI AK IOUYATKOBi II0JIO-
JKEeHH.

Y mepekJjsazi 3 TpelbKOi CJIOBO akKcCiomMa O3HAYAE NPUilHAMeE NOoJ0-
HCeHHA.
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Harapmaemo neaki akciomu, AK1 Bu 3HAETE,

I. fxa 6 He Oyxa mpsaMa, iCHYIOTh TOYKH, fAKi T HaJeKarTh,
i ToukM, AKi ili He HAJEXKATH.

II. Yepes Oyap-AKi Bl TOYKH MOKHA NPOBECTH NMPAMY i 0 TOro
K TINABKM OJHY.

IT1. 3 TppOX TOYOK HA IPAMIA OXHA i TIIBKH OQHA JIEKHTH MIiK
ABOMa IHIDMMH,

IV. Ko:xHEnii BiApi3oK Ma€ NmeBHY AOBXKHHY, Oinblry 3a HYJb.

V. JloB:kuHA Bimpiska MOpPiBHIOE CyMmi NOBKMH 9JaCTHH, HA AKi
BiH po30mBaeThCA OyAb-AKOI0 HOro BHYTPIIIHBOIO TOYKOIO.

VI. Ko:xxEN# KyT Ma€ IeBHY rpagycHy Mipy, Oliabpmry 3a HYJIb.
PosropeyTuii Ky nopisaioe 180°,

VII. I'pagycHa mipa Kyra JOpiBHIOE Cymi rpagyCHHX Mip KyTiB,
Ha fKi BiH po36mBaeThca Oyab-AKMM NPOMEHEM, IO IIPOXO-
MATH Mi%» HOro CTOPOHAMH.

Teopemu

MaremaTuuHe TBepAKEeHHA, CIPaBEIJUBICTH AKOrO BCTAHOBJIO-
€ThCA 3a JOIIOMOI'0I0 MipKyBaHb, Ha3WBAIOTh Meopemoro, a caMe Mip-
KyBaHHA Ha3UBalOThb 006e0eHHAM meopemu.

FKoxxna Teopema mae ymoey (Te, 110 JaHO) i 6uCHO60K (Te, IO
MOTPiOHO MOBECTH). YMOBY TEOpEeMHU IIPUUHATO B3alUCYBATU ITiCJA
CcJI0OBa «JIaHO», a BUCHOBOK — ITiCJIA CJIOBa «JIoBecTwu». JloBoasum Teo-
peMy, MOKHa KOPHMCTYBaTHCS aKciomMaMu, a TaKOK paHiIlle moBefe-
HuMHu TeopeMamu. +KomHi iHIII BiIacTHBOCTI reoMeTpuuHHX QIiryp
(HaBiTH AKIIIO BOHU 3AaI0THCA HAM OYE€BUJIHUMU) BUKOPHUCTOBYBATU HE
MOJKHA.

O3HaueHHs

TBepmxeHHA, Yy SAKOMY MHOSACHIOETHCS B3MICT HIEeBHOT'O TOHATTS
(TepMmiH), HA3MBaIOTh O3HAYeHHAM. Bu BiKe 3HaeTe NesAKi O3HAUEHHS,
HaIIpuKJaJ o3HaueHHdA Bimpiska, KyTa, OiceKTpucu KyTa.

[asHborpeubknin yyeHuin EBknig y CBOI BMAATHIN

A We paniye.. i : .
npaui «Havyana» 3ibpas Ta ysaranbHuB Garatopiy

HUM HaykoBuKM gocsig. MonosHMm 3000yTkOM EBKNI-

Aa Gyrno Te, WO BiH 3anponoHyBaB i PO3BUHYB akCioMaTU4HWIA Nigxig 4o no-

OyooBu Kypcy reometpii. Llenm nigxio nonsrae B TOMy, WO cCrovartky
GOopMyIOOTLCA OCHOBHI MOMOXEHHS (akciomu), a MoTiM Ha X OCHOBI 3a
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AOMOMOTOI0 JOMYHUX MipKyBaHb AOBOAATb iHLII TBEPOXKEHHSA (Teopemn).
Takui nigxig oo nobyooBKU Kypcy reoMeTpii BUKOPUCTOBYIOTL i A40Ci, hopMy-
nooun aeski 3 akciom EBkniga B GinbLu cydacHOMY BUMMSAAI.

«Havana» 3rogom 6yno nepeknageHo Ha BiNbLUICTb EBPONENCHKMUX MOB.
Y 1880 p. BugatHu ykpaiHcbkmii matematuk Muxanno €roposuy BalyeH-
ko-3axapyeHko onybnikyBaB nepeknag «Hadan», gogaBluM NOSICHEHHS iH-
LUNX NUTaHb reoMeTpil.

Eeknio M. €. BaweHko-3axap4yeHKo
(lfct. o H. €.) (1825-1912)

Cawmy Hayky, BuknageHy B «Hauyanax», Ha3mBatoTb e8k/1ido8ot eeomem-
piero.

3Ha4yHUIN BHECOK Y PO3BUTOK rEOMETPIT 3pobuni 1 iHLWIi JaBHLOrpeLbKi BYe-
Hi, 3okpema Apximed (6n. 287-212 pp. Ao H. e.) Ta Anosnonit (Il cT. o H. e.).

AHania cuctemn akciom, dki 3anponoHyBaB EBknig, TpvBaB He odHe
ctonitTs. Moro Ha mexi XIX i XX cT. 3aBepLUMB BUAATHUI HIMELbKUIA MaTe-
maTuk dasug Nnebept (1862—1943). BiH cTBOpMB NOBHY 1 HECynepeynuey
cucTeMy akciom reomeTpii EBkniga.

@ LLlo Take akcioma? O Haeepitb npuknagu akciom. O Lo Take Teopema; JOBEOEHHS
s Teopemn? O LLlo Take o3Ha4YeHHNA?
§ 8. CyMikHi KyTH
CyMixkHi KyTH
JiBa KyTH Ha3MBalOTh CYMINCHUMU, AKIIO0 OAHA CTOPOHA B HMX

€ CIiJIBbHOI0, & IBi iHINI CTOPOHM HHMX KyTiB € NONOBHAJIbHHMH
NPOMEHAMH.

Ha mamgrouky 8.1 kytu AOK i KOB — cyMmixHi, cTo- K
poma OK y mHux — cmiagbHa, a OA i OB e 10m0B-
HAJbHUMU IIPOMEHSIMMU. A 0O B
Max. 8.1
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O
BnactusocTi cyMidkHUX KyTiB
(E Teopema (BIACTHBICTH CYMiKHHX KYTiB).
Cyma eymiskrux KyTiB nopisaroe 180°.

Jlogedennsa. Hexaii LZAOK i ZKOB - cywmikui (Mana. 8.1).
Ockinpkum mnpomeHi OA i OB yTBOPIOIOTH PO3TOPHYTHII KYT, TO
/ZAOK + /KOB = ZAOB = 180° Ot:xke, cymMa CYMiKHUX KYTiB
mopiBaioe 180°. Teopemy moBemeHO. W

TBepmKeHHs, AKi BUILINBAIOTL 0€3I0CEePeSHLO 3 AKCIOM UM TeopeM,
Ha3WBATh HacAiOkamu. Po3risgHeMo HACTIIKY 3 NOBEIEHOI TeOPeMU.

B Hacaigox 1. Kyr, cymiskHMM 3 IPpAMHM KyTOM, — IPAMMIL.
Hacaigox 2. Kyr, cymiskHMH 3 rocTpuM KyTOM, — TYIIHM;
KYT, CYMiKHMH 3 TYIIHM KYTOM, — T'OCTPHIi.
Hacnimox 3. Kyru, cymixknmi 70 piBEMX KyTiB, € piBHHMH.

m 3HaWiTH TpagycHY Mipy KOXKHOTO i3 CYMiKHUX KYTiB,
° AKIIO OAMH 3 HUX Ha 56° Oinpmuii 3a iHIINUN.

Pos6’azannsa. s 3pydHOCTI 3ammMciB IMO3HAUYMMO MEHIIIUUA 3 [a-
HUX KyTiB — /1, a Oinpmuit — /2.
1) Hexait /1 = x°, Tomi /2 = x° + 56°.
2) Ockinbrm £1 + 2 = 180° (3a BIACTUBICTIO CYMiKHUX KYTiB),
Ma€eMoO piBHAHHA: x + x + 56 = 180, sBigku x = 62°.
3) OT:xke, ommH i3 MIyKaHUX KYTiB mopiBHIoE 62°, a iHmmMA —
62° + 56° = 118°.
Bionoeidv: 62°; 118°.
@ Aki KyTn HasmBaloTb cyMixHUMK? O CchopmyntoiTe Ta AOBeAiTb TeopeMy Npo Bnac-
Y TuBICTb CYyMiKHMX KyTiB.

§ Fosb sximo 3agaui ma buxonaime bnpabu

{Z] 8.1. (Ycro.) Ha sxux 3 mamonkis 8.2-8.5 xkyTu I i 2 e cymixkuumu?

NN R

Maua. 8.2 Maux. 8.3 Maux. 8.4 Maux. 8.5
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8.2.Yu MOXKYTH ABa CYMiKHUX KYTH JOPiBHIOBATH:
1) 42° i 148°; 2) 90° i 90°;
3) 166° i 14°; 4) 23° i 156°?

8.3.Yu MOXYyTb ABa CYMiKHUX KYTHU HOPiBHIOBATH:
1) 13° 1 167°; 2) 5°1i 165°%
3) 11° i 179°% 4) 91° i 89°?

8.4.3nainngite KyT, cymiskuaui 3 kyrom: 1) 15° 2) 113°.
8.5.3HaigiTe KyT, cymMiskHUM 3 KyTom: 1) 127°; 2) 39°.
(2] 8.6. Hakpecuirs 3a nomomoroio rpascmoprupa ZMON = 50°.

IToOynyiiTe cymisKHUIT 3 HMUM KyT 3a yMoBH, 1110 ON — ixHA
crigbHa cTopoHa. O0umciTh fioro rpagycHy Mipy.

8.7. Hakpecusith 3a momomoror TpaHcmoptupa /APB = 115° Ilo0y-
IYHATEe CyMiKHUI 3 HUM KYyT 3a yMOBH, 10 PA — iXHs cIigbHA
cropora. OGUMCIIITE 1Oro rpagycHy Mipy.

8.8.1IpomiHb, I1T0 MPOXOAUTH Mi’K CTOpOHAMHU KyTa, OiJIUTh HOro Ha
KyTH, IIM0 AOPiBHIOIOTL 15° i 72°, 3HaimiTh rpagycHy Mipy KyTa,
CYMiKHOTO 3 JaHIM.
8.9. Bicekrpuca Kyra M yTBOPIOE 3 HOT'0 CTOPOHOIO KYT, IO JOPiBHIOE
36°. 3HalAiTL rpagycHy Mipy KyTa, AKUHA CYMiKHUI 3 KyToM M.
8.10. HakpecyiTh gBa CyMisKHUX KYTH TaK, IT00 iXHA CIiJbHA CTO-
poHa OyJia BEpTHUKAJbHOIO, a TPaAyCHI Mipu — HEOZHAKOBUMU.
8.11. HakpecyaiTh ABa CyMiKHMX KYyTU Pi3HOI rpaaycHOI MipW Tak,
100 iXHA CHijJbHA CTOpPOHA 0yJia TOPU30HTAJILHOIO.
m 8.12. fIxmio cymiskHi KyTH piBHi, TO BoHU npami. [HoBexiTs 1e
~~  TBepHKEHHI.
8.13. Kyrtu, cymixkui mo KyTtiB A i B, piBHi Mixk co6oro. [loBenmiTs, 110
LA =ZB.
i 3] 8.14. 3HaligiTh CYyMiXKHI KyTH, AKIIO OOUH 3 HUX:

1) ma 18° menmmii Bif iHIIOrO;

2) cTaHOBUTH e Bif iHIIOTO.

8.15. 3HaimiTh CYMisKHI KyTH, AKIIO OAWH 3 HUX:
1) yrpuui Ginpmmuit 3a iHIIOTO;
2) craroBUTH 25 % Bijg iHIIOTO.

8.16. Jlano roctpuit KyT M i Tynmit KyT N, rpaAgycHi Mipu SKUX Bif-
HOCAThCA AK 2 : 5. 3HAUAITH rpaAycHI Mipym muUX KyTiB, SKIIO
KYT, CYMi’KHUHA 3 OOIHUM 3 HUX, AopiBHioe 140°.
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8.17. Nano Tynuii KyT A i roctpuii Kyt B, rpaaycHi mipu AKuUX Bif-
HOCATHCA AK 4 : 3. 3HaWgiTh I'pafycHI Mipu IUX KYTiB, AKIIIO
KYT, CYMiKHUI 3 OOHUM 3 HUX, HopiBHIOE 80°.

E 8.18. 3HaigiTh KyT MiK OiceKTpucaMu CyMiKHUX KYTiB.

8.19. JIBa KyTu BigHOCATHCS AK 1 : 2, a CyMisKHi 3 HUMU — 9K 7 : 5.
3HaAUOITh i KyTH.

8.20. OguH 3 7BOX mJaHUX KyTiB Ha 20° OLabHINA 34 iHINNI, a CYMiKHI
3 HUMHU — BigHOCATHCA AK 5 : 6. 3HAULITH JaHi KyTH.

@ 8.21. OguH i3 cymMisKHMX KyTiB yaBiui OifbIMil 3a PiSHUIIO
X KyTiB. S3HAHOITL IIi KyTH.

©O) Bnpabu gns nobmopenns

8.22. Hakpecaits KyT, rpagycHa Mipa sSIKOT'O JOPiBHIOE:
1) 27°; 2) 119°.

8.23. Touku A, B i C nexarb Ha opmHiA mpawmiit, AB = 2,7 cwm,
BC = 3,6 cm. Uu mosxke BigcTaub Midk Touxkamu A i C nopiBHIOBATH:

1) 0,8 cwm; 2) 0,9 cwm;
3) 1 cm; 4) 6,1 cm;
5) 6,3 cm; 6) 6,5 cm?

XKummeba mamemamuxa

8.24. ByniBesnbHUKaM IJIs BCTAHOBJIECHHSA OAIIITH HOTPi0-
HO 3asuTu (yHzameHT y ¢opmi Kiabisa. Pamiyc
30BHIIIHBOTO KOJIA IILOTO (pyHAAMEHTY Ma€ JOpPiB-
HIOBaTu 15 M, a BHyTpimHBOro — 10 M. Busnaure
IJIOITY B3eMEJbHOI MiIAHKMW IIiJ (QyHIaMeHTOM
oarrru.

@ Likabi 3aga4i — nomipkyd ogHave

8.25. Anarpamu. VY miii 3agaui moTpibHO po3mMUdPYyBaTH KOMKHUMI
3almce, IIEpecTaBUBINIM OYKBUM B HBOMY TakK, IIO0 OTpHMATH
Bimome cisioBo. Taki mepecTaHOBKM Ha3UBAIOTh AHAZPAMAMU.
Hanpuknaan, poss’sasatru amarpamy BIAKTAP - oszauae
3HAWTHU CJIOBO, CKJIaJieHe i3 mux OykB, — 1me KBAJIIPAT.
Posp’axkiTe amarpamm:
1) TVK; 2) APSAMII;
3) KJIEIBII; 4) MOPTEIATE.
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§ 9. BeptukanbHi kytu. Kyt Mix aABOMa npsiMuMu,
LLO NepeTUHAIOTbCS

BeptukanbHi kytn

JlBa KyTH HA3HBAIOTh GEePMUKANLLHUMU, SKI0 CTOPOHH OXHOIO
3 HUX € JOMOBHAJBHHMH IIPOMEHAMH CTODIH immroro.

e
A x D Y TBOPHIHCH m;‘i mapHu Bep-
THKAJbHUX KYTiB:
C B 3 LAKC i Z/DKB — BepTtH-
) KaJIbHi;
IIpami AB i CD neperuHa- ZAKD i ZCKB — BepTH-
0Thca B Toami K. KaJbHi.
2 r
G-‘ TeopemMa (BJIACTUBICTHE BEPTUKAJBLHHUX KYTiB).
BeptukansHi KyTM piBHI Mix c00010. 4
Jlosedenns. Hexait kytu AKC i DKB — Beptu- 4
KaJabHi (Maj. 9.1). K
1) Ockinpku Ky™a AKC i AKD cywmixHi, TO c B

ZAKC + ZAKD = 180°.

2) Takox cymixkHi kytu AKD i DKB, Tomy Mau. 9.1
ZAKD + ZDKB = 180°.

3) Maemo: ZAKC = 180° — ZAKD i /DKB = 180° — ZAKD.

IIpaBi vacTurM 1MUX piBHOCTe# pPiBHi, TOMY PiBHMMH € i JiBi ixHi
yactuau. Omxre, LAKC = ZDKB. Teopemy noBeseHo. m

m IBa i3 4OTUPHOX HEPO3TOPHYTHUX KYTiB, IO YTBOPUJIUCS
° IIPU IIePeTHHi JBOX IPAMUX, BifHOCcAThHCA AK 4 : 5. 3HaliTu rpagyc-

. Hy Mipy KOKHOTO 3 KYTiB, III0 YTBOPUJIUCS.

Posg’azannsa. KoxxHL nBa KyTH, AKi yTBOpPHJINCS A
B pe3yJIbTaTi IIePEeTUHY OBOX NPAMHUX, € abo cy-

. . D C
MiXHUMU, 400 BepTUKaIbHUMU (MaJ1. 9.2). OcKiab-
KM BepTuUKajabHi KyTu piBHi: LAKD = /CKB, \&XK
ZAKC = Z/BKD, To B 3ajaui HigeThCsA IIPO CYMiK- B
Hi Kytu. Hanpukman ZAKD i ZAKC. Maur. 9.2

1) 3a ymoBoro LAKD : ZAKC = 4 : 5, Tomy MoO-
JKeMo BBecTHU IosHaueHHs: L AKD = 4x, ZAKC = 5x.
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¢ 2) Ockinbrku LAKD + ZAKC = 180°, wmaemMo piBHAHHA:
4x + bx = 180°, 3Bigku x = 20°.
3) Toni LAKD = 4-20° = 80°, LAKC = 5-20° = 100°. Hamni:
/CKB = ZAKD = 80°, /BKD = ZAKC = 100°.
Bidnosidv: 80°, 100°, 80°, 100°.

Kyt Mk npsMmumm

Kymom minc npamumu, uy0 nepemuraiomsca, HA3MBAIOTh MEH-
MMM 3 KYTiB, I0 YTBOPHWJIMCH NPH NEePeTHHI IHX NPAMMX.

Kyt mixk mpamumu AB i DC 3 nornepenaboi 3agaui mopiBaHioe 80°.

‘j\ KyT MiXk npamumm, WO NEPETMHAIOTLCS, HE MoXe nepesuLlyeaty 90°. \
o

@ Aki KyTn Ha3nBaloTb BepTUKanbHMMN? O AKy BNacTUBICTb MakoTb BEPTUKAIbHI KyTn?
g O Akmir kyT Ha3aMBalOTb KYTOM MidX ABOMA NPSIMUMN?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

@ 9.1. (VcrHo.) HasBiTh mapu BepTHUKAJbHUX KYTiB HA MaJiOHKY 9.3.

A A B A K L
P M F B P L A / B
T K c o /M
C P
Mau. 9.3 Mau. 9.4 Mau. 9.5 Mau. 9.6

9.2.(Vcro.) Yu € Ha mamioHKY 9.4 BepTUKAJIbHI KyTu?

9.3.0nuH 3 BepTUKAJbHUX KYyTiB AopiBHIOE: 1) 15°%; 2) 129°, 3HaiigiTh
iHIIIUYM BEePTUKAJBHUMN KYT.

9.4.OnuH 3 BepTUKAJbLHUX KYTiB AopiBHIoE: 1) 42° 2) 139°. 3HaigiTh
iHIIMM BEPTUKAJBbHUU KYT.

@ 9.5. Ha wmamaiory 9.5 mpami AM, BL i CK mnepeTMHAMOThCA
B Toulli P. 3HAMIiTh yci mapu BepTHUKAJLHIX KYTiB.

9.6.0nuH 3 KyTiB, IO YTBOPUJINCSA IIPW IIEPETHHi MABOX IIPAMUX,
mopiBHIOE 40° 3HangiTL iHIII KyTH.

9.7. Ha maimoury 9.6 LAML = 120° 3maigite LAMP, /PMB
i ZBML.
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9.8.(VcHo.) YueHulsgs HaKpecauJa OB OpAMi, IO IepPeTHUHAIOTHCSI,
Ta, BUMIpABIIN TPAHCIOPTUPOM OJIMH 3 KYTiB, AKi Ipu IILOMY
yTBOopmncs, orpumasia 130°. Yu mMoKe BOHA CTBEPIKYBaTH, IO
KyT Mixk npamumu gopiBHioe 130°? Biamosias moscHiTs.

9.9.1Ipami AB i PL meperuHamoTbcsi B Touri O (mamd. 9.7),
Z POB = 118°. 3naigite kKyT Mik npamumu AB i PL.

Mau. 9.7

9.10. HaxpeciiTh ABI mpAMi, IO IIepeTHHAIOTHCS, i 3HAUTITHL 3a
JTOTIOMOT'OI0 TPAHCIOPTHPA KYT MiK HIMMU.

9.11. Hakpeciuite ZMON, 1mo popiBaHIOE 110° IloOymyiiTe mOIIOB-
HAabHI mpomeni OL i OK go iioro cropin OM i ON sBiamosigHo.
OOuuciiTh TrpagycHi Mipu TpPbOX HEPO3TOPHYTHUX KYTiB, IO
YTBOPUJINCS, 1 IIOPiBHANTEe 3 pe3yjabTaTaMU BUMipIOBaHHS.

9.12. Hakpecaits L AOB, mo gopiBHioe 30°. IloOyayiiTe MOMOBHAJIBLHI
npomeri OP i OD po iioro cropia OA i OB BigmosigHo. O6umuc-
JiTh IpaAyCHiI Mipu TPhOX HEPO3SIrOPHYTHUX KYTiB, IO yTBOPHU-
Jaucd, 1 MOpiBHANTE 3 pedyJbTaTaMU BUMipIOBaHHA.

9.13. 3HaigiTh rpagycHY Mipy KOMKHOIO 3 KYTiB, AKi YTBOPHUJINUCS
IpU IIePeTUHi ABOX MPAMUX, AKIIO:

1) yci KyTu piBHiI MixK co0010;
2) cyma nBoxX 3 HUX JAopiBHIOE 178°.

9.14. 3HaigiTe rpagycHy Mipy KOMKHOTO 3 KYTiB, AKi yTBOpumamcA
IIPY MEPEeTUHi ABOX MPAMUX, AKIIO:

1) cyma gBox 3 HUX AopiBHIOE 16°;
2) Tpu i3 YOTMPHOX KYTiB piBHI MiK c00o0I0.

(3] 9.15. 3maiigirs KyT MiK OPAMUMHE, IO IEPETHHAIOTHCH, AKIIO:
1) pisHUIIST IBOX 3 YTBOPEHUX KYTiB mopiBHIOE 18°;

2) cyma TphOX 3 YTBOPEHUX KYTiB mopiBHIOE 293°;

. . 4 . .
3) ofuH i3 KyTiB CTAHOBUTH 5 Bim iHImmoro.
9.16. 3HaANAITh KYyT MidK IPAMUMU, IO IIEPETUHAIOTHCS, AKIIIO:

1) oguH 3 KyTiB, IO YTBOPUJINCS, YABiUi MeHIIUN Bix iHIITOrO;
2) oguH i3 KyTiB cramoBuTth 20 % Bin imIoro.
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(4] 9.17. Ilpami AP, BL i CK neperunaiorscsa B Touri M (mau. 9.8),
ZBMC = 20°, 2 LMP = 60°. 3uaiigite LAMK.

9.18. Ilpami AP, BL i CK meperumHamTbcsa B Toumi M (mana. 9.8),
ZCMP = 105°, ZKML = 25° 3uaingite LAMB.

B C
A M P 2 3
\ /<1>\
Max. 9.8 K\ L

9.19. Ha mauoHKy 9.9 300pakeHO TpU IPAMi, [0 IEePETHHAIOTHCS
B OOHIiNM Touli. 3HAHIITE cymMmy KyTiB 1, 21i 3.

Max. 9.9

|-)(-| 9.20. IloBexiTh, m10 OiCEKTPUCU BEPTUKAJBLHUX KYTiB € OOIOB-
HAJBHUMU TPOMEHIMU.

©) Bnpabu grs nobmopenns

9.21. Ha npsawmiii mocaimoBHO mosHaueHo 10 TOUoOK Tak, IO BiACTaHb
MiK OyAb-AKMMHK [OBOMA CYCiZHiMM TOUKaMM OOPiBHIOE 2 CM.
3HaWOITh BiicTaHb MiK ABOMAa KpaHIMHW TOUYKaMU.

9.22. Bigomo, mo LABC = 70° a ZCBD = 20°. Uu mMo:Ke rpajgycHa
mipa Kyta ABD nopiBHIOBaTH:

1) 40°; 2) 50°; 3) 60°; 4) 80°; 5) 90°; 6) 100°?

Kummeba mamemamuka

9.23. 3rigHo i3 caHiTapEMMM HOpPMAaMM BiJHOIIIEHHS IIJOIIi BiKOH IO
IJIOITL Mmimjorm y KJacHili KimMHaTi mMae OyTu He MeHIIe HiXK
0,2. Yu poTpumMaHO ITMX HOPM y KJIACHi#l KimMHaTi, IOBXKMWHAa
AKoi 14 M, a mupuHA CTAaHOBUTH 35 % Big MOBKUHU, SKIIO
B KimMHaTi Tpu BikHa poamipom 2 m x 1,8 m?

@ Likabi 3aga4i — nomipkyd ogHave
9.24. ®irypy Ha MaJIOHKY CKJIANEHO 3 BOCBMH Cip-
HUKIiB.
1) CkinbKu KBaApaTiB mpu IILOMY YyTBOpPH- |[
Jgocs?

2) fIx mnpubpaTm nOBa CipHUKH TakK, IIO0
3aJIUININJIOCSA JIMIIIe TPU KBajapaTu?
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AOMALLUHSA CAMOCTIMHA POBOTA N2 2 (8§ 4—9)

3asdannsa 1—12 marwomv no womupu eapianmu sionosgideir (A-I"),
ceped axux auuwe o0uHn € npasutvHum. Obepimv npasusbHUll 8api-
aHm 8idnosioi.

ij_] 1. fIka 3 TOYOK Ha MAJIIOHKY HAJEXKUTH
i mpamii a, i mpamii b?

A. K B. L B. M I.N

2. {xwuii i3 3aIPONOHOBAHUX KYTiB € TyImum?
A. /M = 129° B. ZT = 90°
B. /N = 180° I. /L = 78°

3. Ilapa cymiKHUX KyTiB MOKe MOPiBHIOBATH...

A. 18°1 172° B. 27°i 153° B. 25°i 145° I. 47°1i 134°
@ 4. IIpomiabs OP mpoxoauTh MisK cTopoHaMu KyTa AOB. 3HalgiTh
rpaxycHy Mipy kyta AOB, akmio LAOP = 20° £ POB = 50°.

A. 30° B. 70°
B. 110° I'. HeMo:KJIMBO BU3HAUUTH

5. Tourka L mamexutsb Bigpisrky AB. 3uaiigite AL, aximo LB = 5 cMm,
AB =8 cm.

A. 13 cm B. 9 cm B. 4 cm I. 3cm
6. OmuH 3 KyTiB, IO YTBOPHUJIMNCSA IIPH IIEPETUHI IBOX MOPAMUX,
mopiBHIOe 160°. 3HAUAITH KYT MijK IPAMUMHU.
A. 160° B. 100° B. 80° I. 20°
@ 7. Bigomo, mo AB = 4 cm, BC = 7 cm, AC = 3 cM. YKaXiTh
B3aeMHe poaMmimieHHs Touok A, B i C.
A. Tourka A nexkuth mMik Toukamu B i C
B. Touka B jgexxuTts Mixk Toukamu A i C
B. Touka C mexxuTtshb Mixk Toukamu B i A
I. JKonmma 3 TOUOK He JIEIKUTH Mi’K JBOMA iHIITMMU

8. IIpomiub OK € Gicekrpucowo Kyta COB, Z/COB = 70° (nuB. mMaJ.).
3uangite L AOK.

(o}
K
A O B
A. 110° B. 135° B. 145° I. 155°
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9. OpuH i3 cyMiKHMX KyTiB yABiui MeHIIMHA Bij iHmioro. 3HaNIITH
OlIBIINH i3 IMX KYTiB.
A. 60° B. 80° B. 100° I. 120°

i4 10. Ha mrommHi mosHaYeHO I’ATH TOUOK TaK, IO YKOAHI TPU 3 HUX
He JiesKaTh Ha ofHiMt mpamiit. CKinbKM pPiBHMX NOPAMUX, KOXKHA
3 AKUX IIPOXOAUTH Yepes AeAKi IBi 3 JTaHUX TOYOK, MOYKHA ITPOBECTU?

A.5 B. 8
B. 10 I. 15

11. Posropuayruit £ MON mnopineno npomeuamu OA i OB ma Tpu
Kytu, / MOA = 120°, Z/ NOB = 110°. 3HaiigiTe rpagycHy Mipy
KyTta AOB.
A. 50° B. 60°
B. 70° I. 80°

12. Jlano amBa KyTu, TpaAyCcHI Mipum AKMX BigHOocATbCA AK 1 : 2.
Pisaunsa KyTiB, CyMiKHUX 3 HHMU, OopiBHIoe 70°. 3HaAWIITH
OinpIIUil 3 JAHUX KYTiB.
A. 70° B. 90° B. 110° I. 140°

Y 3a60anni 13 nompibHo 6cmano8umu 8i0nogioHicmov mixc iHGOp-
MAUi€n, NO3HAYEHO yuppamu ma 0YyKeamu.
@ 13. Ha Bigpisky AB 3aBOOB:KKH 74 cM mosHaueHO Touku M i N
(muB. maun.). [HoB:xxkuHU BigpiskiB AM i MN BigHOocATBCA AK 3 : 2,
a Bizgpisok NB Ha 4 cM moBIIME 3a Bigpisok MN. YcTaHOBITH Bin-
MoBimHICTS Midk Bimpiskamu (1-3) Ta ixaHimm moxkuHamu (A-T).

Biodpisku Ilosxcurnu 8idpiskis
4 Mo N B 1. AM A. 20 cm
2. MN B. 24 cm
3. NB B. 28 cm
I. 30cm

3ABAAHHSI AAS MEPEBIPKM 3HAHb AO § 4-4

@ 1. HasBiTe TOuUKM, II0 HaJeXaTb NOpda- M
Mift a, Ta TOUKH, 10 il He HaJexaTh (quB. 2 . .
MaJi.). 3pobiTh BiATIOBiAHI 3amucH. oC B D
2. {Axwuii 3 faHUX KYTiB roCcTpuii, Tynuil, IPAMULA, POSTOPHYTHIA:
1) /A =92° 2) /B = 180°;
3) ZC =90°% 4) /D = 31°?
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O
3. 3a MaJIIOHKOM Ha3BiTh IMapu BEPTUKAJbHUX KYTiB.
B K
><
D N

(2] 4. Toura C manexwurs Bigpisky MN. BHaiifiTh IOBKHHY Bij-
piska CM, aximo MN = 7,2 cm, CN = 3,4 cMm.

5. 3a JI0IoMOrorm TPAHCIOPTHPA HAKPeCIiTh KyT, I'paJgycHa Mipa
ssKoro mopiBHIOE 70° i mpoBenmiTh ¥oro GiceKkTpucy.

6. IIpami AB i CD neperunaloThbcs B Touni O, LAOC = 132°. 3uai-
IiTe KyT Mick mpamumu AB i CD.

E 7. Touku M i N Hanexarb Bigpisky AB, OOBKHHA SKOTO
mopiBaHioe 30 cm. 3HaWAITEP OOBXKUHY Bigpiska MN, AKIIO
AM = 20 cm, BN = 16 cwm.

8. 3maiigith cymiskHI KyTH, AKIO0 OOUH 3 HUX Ha 12° MeHIINI Bif
iHIIIOTO.

(4]9. Toukn A, B i K nexars Ha ofuili npamiit. SHa#mite AOB-
KuHY Bigpiska AB, aximo AK = 9,3 cm, KB = 3,7 cm. CKilbKu
PO3B’sA3KiB Mae 3amada?

Hodamxoei énpasu

i4- 10. fxuit KyrT yTrBOprOE OiceKTpuca Kyta 48° 3 mpomeHeMm, III0
€ IOIIOBHAJBLHUM JO OJHi€l 3 oro cropiu?

11. /IBa xyTu BigHOCATHCA AK 1 : 3, a cymisKHiI 3 HUMH — aK 7 : 3.
SHAUIITL JaHi KyTH.

BIMPABU ANA TTOBTOPEHHA TEMU 2
Ho § 4

(L] 1. 3a MamOHKOM yKaXKiTh: .
1) TOuKy mepeTuHy mpaMux a i b; M
2) AKi TOUKU HaJeXKaTh IPAMil c;

3) un HaJeXKUTh Touka M mpsamiin PL;
4) AK iHaKIe MOKHA Ha3BaTH Ipamy b.

@ 2. 1) Ilooynyiire mpomeni OK, OM i ON £
Tak, o0 mpomiab OM OyB JOHNOBHSAJILHUM / P L\
niist mpoMmersa ON.

2) IlooynyiiTe mpomeni OA, OB i OC Tak, n1o0 cepen mo0yI0BaHUX
IIPOMEHiB He OyJIO JKOAHOI mapu JOIMOBHSAJILHUX.
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i 3 | 3. Ilosuaure Touku A, B i C TakK, 1mob6 3anucu AB i AC o3Hauau
IBi pisHi mpsami.

4. OpgHa 3 ABOX NOPAMHUX, IO IIEPETUHAIOTHCS, IIPOXOAUTL Uepes
TouKy M, Aka HaJexuThb iHNIi# npawmiii. IIlo mokHa ckasaTtu
PO TOYKY M i TOUKY IepeTuHy IIUX IPAMUX?

i4 5. Touku A i B Hanxexarp npawmiii [. IIpama m Bigmimma Bin
npamoi [ i mpoxoauTs uepe3d TOuKy A. Uu mMorke Touka B Hae-
s)Katu npamin m? BiamoBigbk oOr'pyHTyIiTe.

o § 5

@ 6. 1) Ilosuaure B 3omuti Touku A, B i C, aAKi He JexaTh Ha OOHiN
OpaMilt, i 3HARAITE BiicTaHI MisK KOYKHOIO IIAPOI0 TOYOK.
2) Ilosnaure B 3omwuti Touku D, E i F, AKi Jekarb Ha OmHiN
OpaMili, i sHAUAITL BiAcTaHI MiXK KOXKHOIO IIapOI0 TOUYOK.

(2] 7. Hakpecaire Binpisoxk KL = 6 cm 8 mm. IlosHaure Ha HBOMY
TouKy P Tak, mo KP = 43 MM. 3HaliThL OOBKUHY Bifgpiska LP
3a JOIIOMOI'OI0 O0OUMCJIEHE.

8. Cywmomo akux ABOX BiApiskiB € Biapisoxk MN (muB. mai.)? Pos-
IVISHBbTE BCi MOJKJIVBI BUIAIKMU.

M A B N

@ 9. 1) Tpu npAMi mepeTUHAIOTH BiAPiBOK AB, mpuuoMy KOTHA
3 TOUOK IIEPEeTHHY IPAMUX i Bifpiska He 30iraeThcs 3 KiHIgIMU
Bimpiska. Ha ckinbKM YacTWH IIi TOYKM MOXKYTH IIOALJINTH Bin-
pisok?

2) Ha ckinbKM YacTHMH NOAIJIUTHCA BiPi3OK, SAKINO KiJbKicThb
NIpAMUX JOPiBHIOE n?

10. Touka C — cepemumHa Bigpiska AB, Touka D — cepemmwHa Bin-
piska AC. 3HalgiTh:

1) AC, CB, AD i DB, akmio AB = 20 cwm;
2) AB, AC, AD i DB, axmo BC = 12 gwm.

(4] 11. Toukn M i N manexars sigpisky CD, CD = 15 cwm,

CM = 12 cm, DN = 11 cm. 3HaigiTh HOBKUHY Bigpiska NM.

12. Touka P Hane:xuthb Binpisky AB. Ha npsawmiii AB mo3HauTe Taky

AP . .
Toury C, 106 BC = . CkinbKu po3B’s3KiB Mae 3amaua?

(9€] 13. Touka K mamexwurs Binpisky CD, IOBKHHA AKOrO @ CM.
3HalgiTh BigcTaHp MisK cepemumHaMu BigpiskiB CK i KD.
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EnemeHmapHi zeomempudHi ¢icypu ma ixHi Baacmusocmi...

o § 6

@ 14. 3uaiifiTh rpagycHi Mipu KyTiB, 300paskeHUX Ha MAaJIOHKY.

15.

IBa yuni Hakpecauau Kytu mo (0°. OguH 3 yUYHIB CKasasB, IIIO
B HBOI'O KYT OiJBIINHA, OCKIJIBKM CTOPOHM MOro KyTa MAalOTh
OinpIly HOB:KUMHY. UM IIpaBUMl Iell yUeHb?

i 2 | 16. BukopucToByouUn MaJIOHOK, VKaKiTh yci

17.

MOKJIMBiI Ha3BU KyTa 3 BEPIIWHOIO A 3 TaHUX: K

KAC, BAM, CAM, KMA, BAC, AKM, ABC, B

MAK, KAM, CAK.

Haxpeciits oguH roctpuii KyT i OOUH TYIINHA.

IToGynyiiTe GicekTpucu HuUX KyTiB 3a gomo- A C M
MOT'0I0 TPaHCIIOPTHUPA.

i 3] 18. 1) Ha axuii KyT IOBEPTAETHCA XBUJINHHA CTPiJIKA TOAUHHUKA

nporarom 15 xB; 7 xB; 23 xB?
2) Ha aKuil KyT NOBEpTaeThCA TOJWHHA CTPiJIKA TOAWHHUKA
npotarom 1 xB; 6 xB; 40 xB?

19. OK — 6Gicexrpuca Kyta AOB, OL — GicekTpuca Kyta KOB. 3Haii-
TiTh:
1) Z/LOK, axkmo ZAOB = 120°;
2) Z/AOB, sakuo Z/LOB = 37°.

E 20. /AOB = /BOC, 2COD = /DOE B\ C D
(mmB. maJj.). 3HANAITH: A
1) Z/BOD, sximo LAOE = 140°;
2) LAOE, akmio /BOD = 73°.

21. LZAOB = 168° upomiab OM mpo-
XOIUTH Mix itoro CTOPOHAMM. 0 E
ZAOM : ZMOB = 3 : 4. 3HalgiTh IIi KyTH.
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‘o)
o § 8

i 1| 22. Cepen KyTiB, AKi 300paskeHO Ha MaJdoHKax 1-3, YKaKiTh Ti,
III0 € CYMisKHMMU.

1) 2) 3)
1 N\ 4 IN2
T2 2\3 % 4
(2] 23. 1) Yu moxHA, BHKODHCTOBYIOUM JIMIIE OJiBenp i JiHINKY,

moOyayBaTH KyT, CYMisKHUI 3 JaHUM?
2) CKibKY TaKUX KYTiB MOKHA mOOymyBaTu?

24. /ABC wmenmuii, Hixk /MNP. ¥ AKOro 3 KyTiB CyMiKHUI KYT
Oinpmuii? BigmoBigbk oOI'pyHTYITE.

E 25. 3HalmiTh CyMiKHI KyTH, AKIIO iXHi rpaAycHi Mipu BimgHO-
cAThCA AK 3 : 1.

26. OguH i3 cyMmiskHUX KyTiB cTaHOBUTH 20 % Bix immroro. 3maiimiTh
IIi KyTH.

E 27. Ogun i3 cymiskHMX KyTiB Ha 20 % MeHmuii Bim iHImoro.
3HaHLITh i KyTH.

28. Bicexrpuca Kyta ABC yTBOpPIOE 31 CTOPOHOIO KYT, YABiUi OiabIInii
3a KyT, cymMikHUE 3 Kyrom ABC. 3uangite L ABC.

Ho§ 9
i 1| 29. fxuil npeamMeT AOMAITHBOTO BXKUTKY Jla€ yABJIEHHA IIPO Bep-
TUKAJbHI KyTHU?
30. Yu € Kytu 1 i 2 BepTUKAJIbHUMU?

1) 2)
2
4) 9)
1 1
2
2
76
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O

@ 31. Yu € mpaBUJIbHUMU TBEPAKEHHS:

32.

1) aKmIo ABa KyTH PiBHi, TO BOHU BEePTUKAJIbHI;

2) AKIIO IBa KYTH 3i CHiJIBHOIO BEPIIIMHOIO PiBHi, TO BOHU BEPTU-
KaJbHi;

3) IJIsT KOXKHOT'O KyTa, MEHIIIOT0 BiJi PO3TOPHYTOT0, MOYKHA J00Y-
OYBaTH TiJIbKHM OJMH BEPTUKAJBHUN KYT;

4) s KOXKHOTO KyTa, MEHIIIOrO BiJi PO3TOPHYTOI'0, MOYKHA I00Y-
IYBaTH TiJIbKU OOUH CYMiKHHUI KyT?

IIpu mepeTuHi ABOX NOPAMHX YTBOPHJIOCA UYOTHPH KyTu. Yu
MOKYTh JedKi JIBa 3 HUX JOPiBHIOBATH:

1) 5°1i 175°% 2) 15° i 19° 3) 27° i 154°; 4) 3° 1 3°?

@ 33. OnuH 3 KyTiB, II0 YTBOPUJINCSA IIPU HEPETHHi IBOX IPAMHUX,

34.

Ha 48° OiapIIui 3a iHImINE. SHAUIITE KYT MidK OPIMIMIU.

OouH 3 KYTiB, IO YTBOPUJIMNCS IIPH IEPEeTHHiI ABOX IIPAMUX,
JIOPiBHIOE CyMi ABOX CYMiKHUX 3 HUM. SHAUIITH Iell KYT.

E 35. 3HalmiTh rpaaycHy Mipy KOXKHOIO i3 YOTHUPBOX KYTiB, IO

YTBOPUJIUCA TPU IIEPEeTHHI MBOX NPAMUX, SAKIIO cyMa ABOX i3
IUX KYTiB:

1) meHIIa Bim cymMmu ABOX iHIMUX y 4 pasu;

2) 6inpIa 3a cymy aBox iHImX Ha 160°.

i-)(- 36. 3HalAITh KyT MiK OPAMHUMU, AKI HepPeTUHAIOTHCI, SKIIO

OOWH 3 KYTiB, III0 YTBOPUJINCHA, Y 8 pas3iB MEHIINN BiJi CyMU TPHOX
iHIIMUX KYTiB.

TonobHe & memi 2

FEOMETPU4YHI ®IF'YPWU. TOYKA, NPAMA, NMPOMIHb

v §fIxka 6 He OyJsa IIpsMa, iCHYIOTHL TOUKHM, AKi Iii HaexKarb, i TOU-
KU, AKi i1 He HaJIeXAaTb.

v Yepes OyAb-AKi ABI TOUKM MOXHA IIPOBECTH IPAMY i IO TOrO
TiJIBKY OIHY.

v/ 3 TPhOX TOUYOK Ha IMPAMiH ofHA i TiIbKM OfHA JIEKUTEL MIidX IBO-
Ma iHIIuMMN.

v Bidpizokx — 4acTHHA MPAMOI, AKa CKJIAJAETHCA 3 YCiX TOUOK Ifiel
OPsaMOi, IO JeXKaTh MidK ABOMa il TOUKaMM, PasoM i3 ITHMU
toukamu. 1li Touku — kinyi 6idpiska.

O
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| v
v

v
v

v

v
v

v

v

Ko:xHuit BiIpi3oK Mae meBHY AOBYKUHY, OiJbIINY 3a HYJb.

HoB:kuHa BifpidKa MOPiBHIOE CyMi JOBXKUWH UYacTWH, Ha AK1 BiH
po30uBa€eThCA OyAb-AKOIO Or0 BHYTPIITHBOIO TOUYKOIO.

IIBa Bigpisku pi6Hi Mmixn co6010, AKIO PiBHI IXHI KOBKUHM.

Kym — nme reomerpuuHa ¢irypa, ska CKJIaJa€TbCA 3 ABOX IIPO-
MEHiB, IIT0 BUXOAATH 3 OJHI€l TOUKM.

Koxuuii KyT Mae meBHY IpagycHy Mipy, OiJabIy 3a HyJIb. Po3-
TOPHYTHH KyT mopiBHIOE 180°.

I'pagycua mipa KyTa OOpiBHIOE CyMi rpagyCHUX Mip KyTiB, Ha
AKI BiH po30MBaEThCA OYAb-IKMM IIPOMEHEM, II[0 IIPOXOAUTH
Mi)X HOro CTOPOHAMM.

IIBa KyTH piéHi mix co6010, AKIIO B HUX ONHAKOBI rpamycHi
Mipu.

Bicekxmpuca kyma — IPOMiHb, SKUU BUXOJUTH 3 MOI'0 BEPIINHUA
1 IiauTh KyT HaBIILJI.

OBa kyTm cymiskHi, SAKIIO OAHA CTOPOHA B HUX € CHILJIBHOIO,
a OBi iHIII CTOPOHU IIMX KYTiB € JONOBHAJLHUMU IIPOMEHAMIH.

BJIIACTUBICTb CYMDKHUX KYTIB
Cyma cymiskHUX KyTiB nopiBHioe 180°.

BEPTUKAIJIbHI KYTH

IIBa KyTu BepTHUKAJIbHI, AKIIO CTOPOHU OJHOTO 3 HUX € JIOIOB-
HAJPHUMU IIPOMEHSIMM CTOPiH iHIITOTO.

BITACTUBICTb BEPTUKAINIbHUX KYTIB
BepTrukaJjabHi KyTH PiBHIi.

Kyt mik mpaMumu, 110 nepeTuHamThCS, — MEHIINN 3 KYTiB, IT10
YTBOPHUJIUCS IIPU TEPETUHI MUX MPAMUX.
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TEMA 3

BUPA3U 3| SMIHHUMM.
CTENIHb 3 HATYPAJIbHUM MNOKA3HUKOM.
OAHOYJIEH

Y WX TEMI BU:

O npuragaere, WO Take YACNOBi Ta OyKBEHi BMpa3K, iXHi 3Ha4YeH-
HS1; CTeniHb, OCHOBA Ta NOKa3HWUK CTENeHs;

O 03HAMOMMTECA 3 MOHATTAMU OAHOYIIEHA, TOTOXHOCTI, TOTOXHO
PiBHWUX BMpa3iB;

O HaBYUTEeCs1 BUKOHYBATN apuMeTnyHi aii 3 ogHouneHamu,

TOTOXHi NepeTBOPEHHS BMpasiB; 3aCTOCOBYBaTK BNaCTUBOCTI
CTEneHiB.

W

§ 10. Bupasu 3i aminnumMu. Llini pauioHanbHi
BUMpa3u. Yucnose 3HaueHHS BUpasy

Yucnosi BUpasu Ta ixHi 3Ha4YEHHS

Yucnosei eupa3u yTBODIOIOTH 13 4YHCeJ 3a [JONOMOIOI 3HAaKiB
apuMeTUUYHUX OiH 1 TYKOK.

Hanpuraan, supasu 12 - 3 — 9; 1,23; 5%—(5,7 : 3+1%j € YHCJO-

BUMU BHpa3aMU.

Yucmao, 1110 € pes3yJbTaTOM BUKOHAHHA BCiX Milfi y UMCJIOBOMY BU-
pasi, Ha3UBAIOTh 3HAYEHHAM 6UPA3Y.

Hampurknan, 12 -+ 3 — 9 = 27, tomy 27 € 3HaYeHHAM YNCJIOBOTO BU-
pasy 12 - 3 — 9.

Axwo yucnosuil eupas3 micmumo 0it0, AKY HEMOMCIUBO 6UKOHAMU,
mo Kaxcymo, wo eupas He mae 3micmy (cmucay). Hampukaan, Bupas
5: @8 :2 — 4) He mae 3micty, 60 8 : 2 — 4 = 0 i HacTynHy miio
5 : 0 BUKOHATH HEMOJKJIMBO.

Bupasu 3i 3MiHHMMMK

OKpiM uYMCJI0BMX BHpPas3iB, y MaTeMaTHIli PO3IVIALAIOTH BUPAa3U,
10 MicTATh OyKBU. TaKi BUpas3u MU paHillle Ha3UBaJIU OYKEEHUMU.
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O

m Hexait mmoTpiOHO 3HAWTU IIJIOITY IIPAMOKYTHUKA, TOB-

KuHa AKoro gopiBaioe 10 cMm, a mmmpuHa — b cM.

3a (opmys0i0 IO IPAMOKYTHHKA Maemo: S = 10b. fAkmio, Ha-
npukgang, b = 3, o S =10 - 3 = 30, a akmo b = 7, o S = 70.
Y Bupasi 10b OykBi b MoKHaA HajmaBaTHU PiBHUX B3HAYE€Hb, TOOTO
ii smaueHHs MOKHa 3MiHIOBaTu. BigmoBimuo Oyme smiHIOBaTHCA
i smauenHa Bupasy 10b. Tomy OyKBY b y TakomMy Bupasi HasuBa-
I0Th 3MiHHOI0, a cam Bupasd 10b — supasom 3i 3minHOIO.

Hanpuxaaj, Bupasy
5 + a; 2(b — 3x);
c—9p

Bupasu 3i 3MiHHMMH yTBODIO-

I0Th i3 4umcen i 3MiHHUX B3a
JOIIOMOI'0X0 3HaKiB apudme- />
TUYHUX Ai# i AyXKOK.

— BHpPa3Hu

3i amiEHHEMHA.

>

SAkimo samicTh 3MIHHMX Yy BUpas3 IIigCTaBUTU IIeBHiI dYmcJja, TO

OJIEP’KMMO 4YHCJIOBHI Bupas. Voro sHaueHHsA Ha3MBAIOTh YUCTLO6UM
3HAYeHHAM 6upa3dy I BUOpDAaHUX 3HAUYEHb 3MiHHUX.

m 3HalTu 3HAaYeHHS BUpPAa3y:

1) (B +b): 4, akmro b = 0; —2;

a—c
2) ——, akmo a = 17, ¢ = 5.
) 13 It

Posg’sasannsa. 1) Avmo b =0, To (B +b): 4=(5 +0) : 4 =1,25;
akmo b=-2,tob+b):4=06+(-2)) :4=0,75.
0 2-¢_ 17 - (-5) =@=1§.

12 12 12 6
Bionosiov: 1) 1,25; 0,75; 2) 1%.

2) Axkmo a =17, c =5, T

PauioHanbHi Bupasu

Bupas, akuii MicTHTh JumIe il MogaBaHHA, BifHIMAaHHS, MHO-
JKeHHSA, MiJeHHA Ta mHECEeHHA /10 CTeNeHsd, Ha3uBAIOTh pPayio-
HANLbHUM 6UpPA30M.

Hanpuknaan, Bupasu:
2 2 17
2a — m; PT q, ——(x-9+1y); 5+x; 7 o) a+b—1
9 3 m x° -3 c

€ palioHaJbHUMHU BHpPa3aMU.
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Bupasu 3i 3SMIHHUMU. CmeniHb 3 HamypajibHUM NOKA3HUKOM. O0HousIeH

O

Pamionannuuii Bupas3, AKUH He MICTUTD JiJeHHS Ha BUpPa3 31 3MiH-
HOIO, Ha3UBAIOTh YIAUM PAULOHALLHUM 6UPA3OM.

SKIIo B palioHaJbLHOMY BHUPasi € AiJieHHsS Ha BUPa3 3i 3MiHHOIO,
ioro HasmMBalOTb 0po606UM pauyioHanrvbHum eupa3om. Tpu meprIrx
3 BUINleHABEJEHNX PallioHAJILHUX BUPAa3iB — Iiji, a Tpu OCTaHHIX —
JIPOOOBI.

Bupasu 3i sSMiHHMMEI BUKOPHUCTOBYIOTH AJs 3amucy (GopMy.I.

Hanpuknan, s = vt — ¢popmysa Biacrani,

P =2(a + b) — dhopmysa mepuMeTpa IPAMOKYTHUKA,

n = 2k, ne kK — HaTypaJibHe UHCJO, — (popMyJia IIapHOr0 HATYypPaJb-
HOT'0 YmcJIa,

n =2k + 1, ne k — HarypaabHe uncJyo abo 0 (a6o n =2k — 1, ne k —
HaTypaJbHe YHCJ0), — ()oOpMyJa HellapHOro HaTypaJbHOTO UHCJIAa,

n ="k, me k — HaTypaJbHe UMCJ0, — (POPMYJIa HATYPAJIbHOI'O UMC-
Jia, KPaTHOTO YHCIY 1.

Bupasu, 110 He € pallioHAJIbHUMU, PO3TIAJATIMEMO B HACTYITHUX
KJacax.

J— lMosiea GykB i 3HaKiB apuPMETUYHMX Oin Y MaTtema-
m TUYHMX 3anucax € pesynbraToM PO3BUTKY MaTtema-
TUYHOT HayKW. Y CBOIX Npausx LWyKaHe HeBigomMe Ync-
NO AaBHi ErMNETCbKi BYEHi HasmBanu «xay» (y nepeknagi — «kynay), a 3Haku
MaTeMaTUYHMX Air B3arani He BXMBanu, 3anncyodmn Bce nepeBaxkHO croBa-
Mu. | xoya notpeba y BUKOPUCTAHHI 3HAKIB MaTeEMaTUYHMX Li BUHMKNA e
y aBHboMy €runTi, 3'sBMNMca BOHM Habarato misHiwe. 3amMicTb 3HaKIB O0-
AaBaHHS | BiAHIMaHHSA OaBHi MaTeMaTUK/ BUKOPWUCTOBYBaNM MarntoHku abo
CInoBa, a e Npu3Boamnnio 4o rpoMisgkux 3anucie.
3Hakn apuMeTUYHUX Oi CTann BUKOPWUCTOBYBATU B HAyKOBMX Mpausx
mMartemaTtukiB, novmHaroum 3 XV cT. Ha cborogHi BigoMo, XTO 1 KOMnux 3anporo-
HyBaB [esKi MaTeMaTU4dHi 3HaKu Anga 3anuciB. Tak, 3HaKM «+» i «—» Tpan-
natTbea Brepwe B 1489 poui y npaui «Apudmetuka» MoranHa Bigmana,
npodecopa J1ennuuabKoro yHiBepcutety. 3HaK «x» A58 NO3HAYeHHs Ail MHO-
XXEeHHs BBiB aHrmincbkMi matemaTtuk Binbam Oytpen y 1631 poui. Ansa nosHa-
YeHHS Aii gineHHsA BiH BUKOPUCTOBYBaB pUCKY («/»). poboBy pucKy B maTe-
MaTU4HMX 3anucax (ansa BiJOKPEMISIEHHSA 4yucernbHuKa Apoby Big MOro 3Ha-
MeHHuKa) yxxe B 1202 poui BukopucTtoByBaB JleoHapao [MizaHCcbkun, BigomMuin
MaTemMaTuK cepegHboBiYHOI €Bponun. Himeubknii matematuk, disvk i dino-
co lNotdppig Binbrenbm Jlen6Hiu (1646—1716) 3anponoHyBaB BUKOPUCTOBY-
BaTU SIK 3HAK MHOXEHHS KpanKy (« - »), a K 3HaK AiNeHHa — ABoKpanky («:»).
Lle Bigbynocsa B 1693 poui Ta B 1684 poui BianosigHo. 3HaK PiBHOCTI («=»)
yBiB ¥ 1557 poui Pobept Pekopn, matemartuk, Skuin Hapoguscsa B YerbCi
" JoBruin yac 6ye ocobucTMM nikapemM KoporiBCbKOI CiM’T Benvkoi BpuTaHii.
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BennyesHnin BHECOK Yy pO3BMTOK anrebpaiyHoi
cMMmBOnikn 3pobus y XVI cT. BUAaTHMIM opaHLy3bKUn
maTemaTuk PpaHcya Biet, skoro HasuBalwTb «baTb-
kom» anredpu. Came BiH cTaB no3Ha4yaTn bykBamu He
TiNbKM 3MiHHI, @ 1 Oyab-aki yncna, 3okpema koedqiui-
€HTM NpU 3MiHHKX. [1poTe Noro cMmBorsiika BigpisHAna-
cs Big cyyacHol. 3amictb x, x2 i x® BieT nucas Bigno-
BiaHO 6ykBn N (Numerus — uncno), @ (Quadratus —
kBagpat) i C (Cubus — ky6). Hanpwknag, piBHAHHSA

x3 + Tx2? — 8x = 20 BiH 3anucyBaB Tak: ®parcya Biem
1C + 7Q — 8N aequ 20 (aequali — LOPIBHIOE). (1540-1603)

@ I3 yoro yTBOpIOKOTL YMcnoBi Bupasn? O Lo Ha3nBaloTb 3HAYEHHSM YMCMOBOrO BU-

g pasy? O lo Take Bupas 3i amiHHMMN? O Lo Ha3MBalTb YMCNOBMM 3HAYEHHSAM
BMpa3y ans BnubpaHux 3HaveHb 3MiHHUX? O HaBepiTb Npuknag 4icnoBoro Bupasy
i BUpaay 3i 3aMiHHMMK. O AKMIA BUpa3 Ha3MBatoTb LinvM paLlioHanbHUM BUpa3oM?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

=

10.2.

10.3.

10.4.

10.5.

10.6.

82

10.1. (VcHo.) ki 3 gaHuX BUpasiB € UNCJIOBUMMU, a AKi — BUpa-
3aMu 31 3MiHHUMM:

1) 5+ m? - a; 2) (12 — 3) : 4;

3) 5+ x;
a+b

(Veno.) ki 3 pamiomanbHUX BUpasiB € miamMmu, a AKi — apodo-
BUMU:

4) (0 -8)-5—13?

3
a’ +c 5 x 7
1) ; 2 ; ) m+—; 4Hm+—?
3
5 a’ +c 7 X
BunwunritTe oKpemMo: YmcJIOBI Bupasu; BUPA3U 3i 3MiHHUMM; ITiJIi
pailioHasbHiI Bupasu; Apo0OBi pallioHaJbHI Bupasu:

a+m
1)5 +c; 2) (2 -15) - 4; 3) T; 4) ¢% - 19;

a 1 9-5 a® - b’
5)7+5, 6)4ab, 7) 1 8) z
IIpouuraiiTe cioBaMu BUpasu 3i SMiHHUMM:

Dx+ 7T 2)m— a; 3) 5ab; 4)5:(+9).
CkiamiTh i 3amumIiTh IO ABa BUPA3U:

1) 3i 3sminHOIO a; 2) 3i 3MiHHUMU X i Y.

CryiamiTe i 3anuUIITh IO TPU BUPAa3U:
1) 3i 3smiHHOIO X; 2) 8i smimHUMHE a i b.




O

Bupasu 3i 3SMiHHUMU. CmeniHb 3 HamypanabHUM NOKA3HUKOM. OO0Hou4J1IeH

10.7. (Ycno.) ki 3 maHMX YKWCJIOBUX BUPA3iB HE MalOTh 3MiCTy:

Z

10.9.

B -6):7T; 2)10-2-5):7;
3)4:(12 - 2 6); 1T,
15+5-(-3)
10.8. 3uaiigiTs 3HAYEHHSA BUPAa3y:
1

1) 5x — 3, akmo x =1,8; x = 23;

2) a® + 3a, axmpo a =-1; a =0,8.
3HaHIITh 3HAUeHHs BUPAa3y:

1) 5m + 2n, sxmo m =-1,3, n = 2%;

2) a(2b — ¢), akmpo a =1,5, b =3,2, c =-1,4.

10.10. 3maiigiTh 3HaUEeHHS BUPAa3y:

1) b2 — 4b, axmpo b =-2; b =0,5;
2) x2 — y?, axkmo x =5,y =-3; x =0,1, y =0,2.

10.11. 3amnuiriTs y BUIVISAL BUpPasy:

1) cymy umcen b i c;

2) 1o6yToK umces 5m i nd;

3) kBaapar cymu uucesa a i 9p;

4) pisHuItio kBaapariB uucea 3d i Tt.

10.12. 3anunriTe y BUTIALL BUpasy:

1) pisHuUIIO yncenx p i 7;
2) yacTKy umcesa a + c i d;
3) cymy umcia a i 1o0yTRY umcesa m i n.

10.13. 3amoBHIiTH y 30muTi TaKki TAOIMILI:

2 3|1 0 | -2 x -1
n 1 2 0 |-5]|-3 x2 + 2
2m — 3n x2 + 2x

10.14. ]JlisHaiiTeca mpisBUIlle BUAATHOTO YKPAIHCHKOTO KapAioXipyp-
ra. lyiga mporo 3HaAWAITh 3HAUEHHA BUPA3y B MEPHIid TaOumIri
1 mepeHeciTh OYKBM, IO BiANOBiJalOTh 3HAWIEHUM 3HAYEH-

=

HAM, YV IPYTY TaOJIHITIO.

x -2 1 -110 1 2 5 | 3| 12

—4

12
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10.15.

10.16.

10.17.

10.18.

10.20.

10.22.

10.23.

84

ITopiBHANTE cCyMy a + b 3 7oOyTKOM ab, SAKIIO:
1)a=0,b=-2; 2)a=-3,b=2.

MaiicTpuHsa 3a OOZHY TOAMHY BHUIOTOBJISE X pAeTajier, a il
yueHb — Yy nerasieii. CKiJbKU geTaJsieli BOHU BUTOTOBWJIU Dpa-
30M, AKIIIO MaWCTPUHS IIpaloBaa 8 rog, a yueHb — 4 rog?

(Veno.) Hexait a 1M — mOBKMHA IIPAMOKYTHHKA, b 1M — IOTO
mupuHa (@ > b). Ilo MOKyTh 0O3HAaUaTH BUPA3U:

1) ab; 9) 2a + b); 3) 2a; 4) %?

Pyuka komitye x rpH, odiBenps — y rpH (x > y). Illlo MoXKyTH
O3HAYaTH BUPAa3U:

x
1) x+y; 2) 3x + 4y; 3 x—y; 4);?

10.19. 3anunrite y BUIVISAL BUpasy 4Yac, SKUHA YUEeHb II[OJeH-
HO IIPOBOJUTEL y IIKOJi, SKIIO B HLOT'O HA JeHb d YPOKiB IIO
45 xB, b mepeps o 15 xB i ¢ nmepeps o 10 xB. O6uMcIiTHL 3HA-
YeHHs I[bOI'0 BUpAa3y, AKINo a =6, b =2, ¢ = 3.

Ko Mapiiika BuTsaria 3i cBoeli CKapOHUUKM BCi MOHETHU, TO BU-
ABWJIOCHA, IO TaM OyJio X MOHeT HomiHasioM 50 KOIl., y MOHET
HoMmiHasoM 1 rpH i z MoHeT HoMiHaj oM 2 rpH. OOUMCIITH, AKY
cyMmy KormiTiB Hasbupasia Mapifika, akmo x =8, y =5, z = 20.

10.21. CmpocriTs Bupas —2%x + 3,5y — 3%36 — 2,5y i sHaii-

IiTe #toro 3HaueHHs, AKINO x = —330, y = 6. Copuiimaioun
3HaUEeHHA BUpasy AK PiK, ImpurajamnTe, sKa BHU3HAYHA MOOAid
IJist YEpainm BigOyJsacs IILOTO POKY.

. 1 6 . .
CmpocriTs Bupas 5?a - 2,6b + l?a + 1,6b, sHaligiTh Ioro
3HaueHHdA, Ko a = 225, b = —40, Ta gisHaiTecsa piK 3acHY-
BaHHA HarmionansHOro yHiBepcurery «KueBo-MoruiasaHcbKa
axKageMisa».

CraagmiTes opMysy HATYPaAJbLHOIO UMCJIA, AKe:
1) kpaTtHe uucay 9;
2) mpu gisenHi Ha 5 mae B ocraui 1.

10.24. Jlna nesxkux 3HaUeHb a i b 3HaUeHHs BUpasy a — b mo-
piBHiOE 2,25. fAKOoro 3HaueHHA OJSI THUX caMUX 3HAUEHb a i b

HaOyBae BUpPAas:
1) 4( b 2)b 3 1 4 M‘?
a )’ ) a’ )b_a, )4(b_a)'
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10.25. [Ina meaxwx 3HaUYeHb ¢ i d 3HAUeHHsS BUpPasy ¢ — d JOPiBHIOE %
fAKoro sHaueHHA IOJd THX caMUX 3HAUeHb ¢ i d HabyBae Bupas:
1) 7(c — d); 2)d — ¢
3) 1 : 1) 5(d—c)?
d-c 4(c — d)
10.26. Ckiazmits Bupasu Ajia o0uucaeHHs ol ¢iryp (masua. 10.1-10.3).
~ Y 5 L b,
= g
K S s
3
X b d
Mam. 10.1 Mam. 10.2 Max. 10.3
©) Bnpabu gra nobmopenns
10.27. O0umcaiTh:
1) 13% 2) 7 3) (-2,1)% 4) (1,13
2 2 3
3 1 1
51| —1; 6)| -1=1|; |l -1=1; 8) 0,23.
(G el oy o
10.28. fAxoro mudporo 3aKiHUyeThCcA 3HAUEHHS BUPAa3y:
1) 1322, 2) 2713,
3) 20172 4) 13152 — 1153?
10.29. BiacHa mBuakicTh Katepa — 26 KM/Toa, a IIBUAKICTH Teuii

piuku — 2 KM/roa. 3HAWAITHL BiACTaHb Mi’K ABOMA MPUCTAHS-
MU, AKIIIO B OMHOMY HAIIPAMKY Karep mpoJae ii ma 30 xB mBua-
I1e, Hi’K y 3BOPOTHOMY.

Kummeba mamemamuka

10.30.

BiticbkoBuii 36ip y 2022 pori ckaazas 1,5 % Big moxomis rpo-
ManaH. IIporarom pokKy s3apobiTHa IaTa JUPEKToOpa Marasu-
HY MOOinpbHHMX akcecyapiB cranoBmaa 14 000 rpH, KOXKHOIL
3 1BOX iioro mpogaBumub — 1o 8000 rpH, a TPoAABIA-KOHCYJIb-
rata — 10 000 rpr Ha Mmicans. [Ilomicansa, KpiMm BifiCBKOBOTO
30opy, naupexTop mnepekasyBaB 700 rpH, KOHa 3 IIpO-
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nmaBumHb — o 300 rpu i KoHcyabTaHT-IpomaBelb — 400 rpH
y 6yaromifinuii poHA Ha NiATPUMKY YEpaiHcbKoi apmii. CKRijab-
KJ BCHOI'O KOIITiB CIIJIATHUJIN POOITHUKU IIHOIO MaraswmHy Ha
rnmoTpebu yKpaiucbKoi apmii B 2022 porri?

H Tligzomyimecs go bubuenns Hobozo mamepiany

10.31. CopocriTh Bupas:

1) 3a-T; 2) 2b - (-0,1);
3) —6,2a - 5b; 4) -0,2¢ - (-0,5d).
10.32. PoskpuiitTe Iy:KKH:
1) 4(b + 1); 2) 3(m — 2); 3) —T(c — 5);
4) -10(7 + a); 5) 5(-1,4 + k); 6) (¢t — 2,5) - (-8).

@ Likabi 3agaui — nomipkyd ograve

10.33. Yu icuye Take 3HaUEHHS X, OJIA AKOIO:
1) —x > |x|; 2) x > |x|?

§ 11. ToroxxHi Bupa3u. ToToxHicTb. ToToXHe
nepeTBOpeHHs BUpa3y. [loBeieHHSl TOTOXKHOCTEH

ToToXHi BUpasu

3HaigeMo 3HaueHHA BupasiB 2(x — 1) i 2x — 2 gaa meaAKUX 3HAa-
YeHb 3MIiHHOI X i pe3yJibTaT 3aluIlleMO B TabJIUITIO:

x 4| 3|21l o| 1] 2]3]4
2c-1)|-10] 8| -6|-4|-=2] 0] 2| 4] 6
or-2 |-10|-8|-6|-4]| 2|0 2] 4] 6

3 TabauIi MoKHa AiATH BHUCHOBKY, ITI0 3HAUYEeHHS BuUpasiB 2(x — 1)
i2x — 2 n11d KOKHOTO 3 JaHMX 3HAUEHb 3MiHHOI X MiK c0000 piBHi.
Sk Bimomo, 3a PO3MOAiJMILHOIO BJIACTHBICTIO MHOMKeHHA: 2(x — 1) =
= 2x — 2. Tomy aaa OyAb-sIKOTO iHIITOrO 3HAYEHHS 3MIiHHOI X 3HAUeH-
Ha BupasiB 2(x — 1) i 2x — 2 Texx OyayTb MixK coboro piBHUMH. Taki
BUPAa3U HA3UBAIOTh MOMOMCHO PI6HUMU.

JdBa BMpa3HW, BiANOBiAHI 3HAYEHHA AKMX Mik c00010 piBHI Axsa
Oyah-AKMX 3HAYEHh 3MIHHHX, HA3WUBAIOTE MOMONCHUMU, A00
MOMONMHO PiBHUMU.
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Hanpuxkaang, ToroxkauMu € Bupasu 2x + 3x 1 5x, 00 A8 KOXKHOTO
3HAUEeHHsA 3MiHHOI X IIi Bupaswm HaOyBalOTh OJHAKOBUX 3HaUEHL (IIe
3po3yMiJyio, amKe 2x + 3x = 5x).

Posrnsuemo Tenep Bupasu 3x + 2y i dxy. Axmo x =1iy =1, To
BifmoBigHI 3HaueHHA X BHpasiB piBHI Mixk coboro:

3x+2y=3-1+2-1=5; S5xy=5-1-1=5.

IIpore MmosxkHaA BKasaTW TaKi 3HAUEeHHA X 1 Y, OJad AKUX 3HAUEHHS
X BHUpPas3iB piBHMMHM MiXX cobor0 He OyayThb. Hampuxiazn, sSKIIO
x=2,y=0, T0

3x +2y=3-2+2-:0=6, 5xy=5-:-2-0=0.
Omke, iCHYIOTH TaKi 3HaUeHHsS 3MIHHUX, IJS AKUX BiAmoBimgHi

3HaUYeHHA BUPAa3iB 3x + 2y i Sxy He NOPiBHIOIOTH OfHe ogHOMY. Tomy
BUpasu 3x + 2y i Sxy He € TOTOXKHO PiBHUMU.

ToToXXHiCcTb

PismicTh, AKa € MpPaBHUALHOI AJA OyAb-AKHMX 3HaYeHb 3MIHHUX,
HA3HBAIOTL MOMONCHICINIO.

Buxonsum 3 BUIIEBUKJIAAEHOI0, TOTOKHOCTSIMM, 30KpeMa, € PiB-
HOcTi: 2(x —1)=2x — 2 Ta 2x + 3x = 5x.

ToToxkHICTIO € KOXXHA PiBHICTH, AKOIO 3allMCaHO BiJOoMi BJIaCTUBO-
cti git Hanx uncaamu. Hampuknan,

a+b=>b+a; (@a+b)+c=a+(b+c) a(b +c)=ab + ac;

ab =ba; (ab)c = a(bc); a(b—c)=ab — ac.

ToroxkuOCTAMU € 1 TaKki piBHOCTI:

a+0=a; a-0=0; a - (-b)=-ab;

a+ (—a) =0; a‘'1=a; —a * (-b)=ab.

ToToKHOCTAMEN TaKOXX BBa’sKaloTh IIPaBMJIbHI YHCJIOBI pPiBHOCTI,
HaTpUKJIam:

1+2+3=6; 52 + 122 =132, 12 - (7-6)=3 - 4.

ToToXHe nepeTBOPEHHS BUpa3y

dAxmro y Bupasi bx + 2x — 9 3BecTu momiOHI HomaHKM, OHEPIKMIMO,
mo 5x + 2x — 9 =7x — 9. ¥V TakomMy BUOaAKYy KaKyTb, IO BHUPAa3
5x + 2x — 9 3aMiHMJIM TOTOKHHUM HOMYy BHUpasoM 7x — 9.

3aminy BHMpasy Ha TOTOKHO piBHMH oMy BHpa3 Ha3WBaIOTh
MOMONCHUM NEPEMEOPEHHAM 6UPA3Y.

o 87



TEMA 3

O

ToToXHi ImepeTBOPeHHA BUPAa3iB BUKOHYIOTH, 3aCTOCOBYIOUHM BJac-
TUBOCTI Aifi HAM ymcaaMu. 3OKpeMa, MOMOIHUMU NepemeopPeHHAMU
€ poskpummas OYHox, 36e0eHHs nodibHux 0o0aHKié Tormlo. A 1mie To-
TOKH1 IIepeTBOPEHHA BUKOHYIOTH IIiJl YaC CnpoujenHs eupasy, To0To
3aMiHM OesSKOro Bumpasdy Ha TOTOMKHO PiBHUH HoOMYy Bupas, AKHUI Mae

KOPOTLINHA 3aIuC.

m Copocruru Bupas: 1) —0,3m - 5n;

2 2) 2(3x — 4) + 3(—4x + T);

3) 2+ 5a — (a— 2b)+ (3b — a).

Posg’azannsa. 1) -0,3m - 5n = -0,3 - 5mn = —-1,5mn;
2)2(8x—4)+3(-4x+7)=6x-8-12x+21=-6x+13 =13 — 6x;
3)2+5a—-(a-2b)+(3b-a)=2+ba-a+2b+3b—a=3a+5b+2.
Bionosiov: 1) —1,5mn; 2) 13 — 6x; 3) 3a + 5b + 2.

JoBeneHHa TOToOXXHOCTEN

11106 moBecTH, IO PiBHICTHL € TOTOMKHICTIO (iHaKIIIEe KasKyuwu, 100 0o-
eecmu. MmomoiHicmv), BAKOPUCTOBYIOTh TOTOXKHI IIEPETBOPEHHA BUPAa3iB.

JdOBEeCTH TOTOKHICTHF MOYKHA OXHMM 3i cOCO0iB:

)

\’

BHKOHATH
TOTOXKHI mIepe-
TBOPEeHHA ii JiBOi
YaCTHHH, THM
caMMM 3BiBIIH il
A0 BUIJAARY npa-
BOl YaCTHHM;

J

\

BHKOHATH TOTOMKHI
NePeTBOPEHHA i1
NpaBoi YaCTHHU,

THM CAMHM
3BiBmMM i mMo0
BHIJIALY JiBOY
YACTHHH;

>

!

BHUKOHATH
TOTOKHI Iepe-
TBOpEeHHA 000X
il yacTvH, THM
caMMM 3BiBIIK
o0HABi YacTHEH
0 OZHAKOBHX

BMpAa3iB.

m Hosectu ToToxKHICTE: 1) 2x — (x + 5) — 11 =x — 16;
2 2) 20b — 4a =5(2a — 3b) — 7(2a — 5b);
3) 28x — 8) + 4(bx — 7)=13(2x — 5) + 21.
Hosedenns. 1) IlepeTBopuMO JIiBy UaCTUHY JaHOI PiBHOCTI:
2x - (x+5)-11=2x-x-5-11=x —16.
ToToXHIMU IIePETBOPEHHAMHU BUpPAa3 y JiBilf yacTMHI piBHOCTI 3Be-
JU A0 BUTJIAAY IIPABOi YaCTMHU W TUM CAMHUM JOBeJH, IO JaHa
PiBHICTH € TOTOXKHIiCTIO.
2) IlepeTBOpUMO mpaBy YacTHUHY AAaHOI PiBHOCTI:
9(2a — 3b) — 7(2a — 5b) =10a —15b —14a + 35b = 20b - 4a.
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. Toro:kHUMU IIePETBOPEHHAMM MIPaBy YaCTUHY PiBHOCTI 3BeJU [0
BUIJAAY JIIBOI YacTHHMW I THMM CaMMM JOBeJIM, IO JaHa PiBHICTBH
€ TOTOXKHIiCTIO.
3) ¥V 1mpoMy BUIIaAKY 3PYYHO CIPOCTUTH i JiBY, i mIpaBy YacTUHU
pPiBHOCTI Ta MOPiBHATU Pe3yJILTATH:
283x—-8)+4(5x —-7) =6x—-16 + 20x — 28 = 26x — 44;
13(2x — 5) + 21 =26x — 65 + 21 =26x — 44.
ToTOoXHUMU TIEePETBOPEHHAMH JIiBY i IpaBy YacTUHMW PiBHOCTI 3Be-
JU IO OZHOTO i1 Toro camoro Buriaany: 26x — 44. Tomy mama pis-
HICTHh € TOTOXKHICTIO. M

@ Aki Bupa3sm HasmBaloTb TOToOXXHMMK? O HaseadiTe npuknag ToToxHMX Bupasis. O Aky
o PiBHICTb HasmBaloTb TOTOXHiCTIO? O Hasepitb npuknag TotoxHocTi. O Lo Ha3uBa-
H0Tb TOTOXXHUM NEepPETBOPEHHSIM Bupasy? O Ak JOBECTU TOTOXHICTb?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

(Z] 11.1. (Ycno.) Yu e BHpasy TOTOXKHO PiBHUMIU:

1) 3x + xi4x; 2)2a +bib+ 2a;

3)a+a+aiadad 4) 3(a — 2) i 3a — 6;

Sx-yiy-— x; 6) T/m-piTp- - m?
11.2. Yu € TOTOKHO piBHEMEU BUpasu (4omy?):

1) 5m — 2m i 3m; 2)3a —8i8 — 3a;

3)bx+yiy+ bx; 4) b+ bibd?

5) 2(x — 3) i 2x — 6; 6) 2a - bi2a + b?
11.3. (YcHo.) Hu € TOTOKHICTIO PiBHICTB:

1) 2x + 3y = 6xy; 2)5a — 1 =-1+ 5a;

3) 9(a — b) = 9a — 5b?
11.4. PoskpuiiTe Oy:KKHu:

1) 2(m — 1); 2) 9(3x + 2); 3) —(a — 5); 4) —(-7 + 2m).
11.5. Po3kpuiitTe Iy:KKH:

1) —(m — 2); 2) 4(a + 1); 3) 71 — 3p); 4) —(-3a + 5).
11.6. 3BexiTs moAiOHI HJOmAHKM:

1) 2a — a; 2) —5p + p; 3) —3b — 2b; 4) ¢ — 8c.
11.7. HasBiTh KisibKa BUpasiB, TOTOMKHUX BUpPady 3x + 4x.

@ 11.8. CmpocriTh Bupas, BUKOPHCTOBYIOUM II€PECTABHY Ta CIIO-
JIYYHY BJIACTHUBOCTI MHOYKEHHS:
1) -2,5x - 4; 2) 4p - (-1,5);

3) 0,2x - (~0,3p); 1) —%x (-Ty).
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11.9. CmpocriTh Bupas:
1) 2p - 3,5; 2) Ta - (-1,2);
3) 0,2x - (—3y); 4) —lém -(—3n).
11.10. (¥cno.) CupocriTh BUpas:
1) 2x — 9 + 5x; 2) 7Ta — 3b + 2a + 3b;
3) 2x - 3; 4) —4a - (-2b).
11.11. 3BexiTs momibHI JOmaHKM:
1) 5b — 8a + 4b — a; 2) 17 - 2p + 3p + 19;
3) 1,8a + 1,96 + 2,8a — 2,90b; 4)5—-"Tc+1,9p + 6,9¢ — 1,7p.
11.12. PoskpuiiTe AyKKH i 3BeIiTh IOAIOHI JOmaHKN]:
1) 4(5x — 7) + 3x + 13; 2) 2(7 — 9a) — (4 — 18a);
3)32p — 7) — 2(p — 3); 4) —(Bm — 5) + 2(8m — 7).
11.13. PoskpuiitTe Iy:KKH i 3BeIiTh IMOAiOHI JOmaHKM]:
1) 3(8a — 4) + 6a; 2) o — 23p — 1);
3) 2(3x — 8) — 52x + T); 4) 3(bm — 7) — (15m — 2).
11.14. CopocriTh Bupas i 3HaUAITHL HOT0 3HAUCHHS:
1) 0,6x + 0,4(x — 20), akmio x = 2,4;
2) 1,3(2a — 1) — 16,4, akmio a = 10;
3) 1,2(m — 5) — 1,8(10 — m), aximo m = —3,7;
4) 2x — 3(x + y) + 4y, axkoo x =1, y = 1.
11.15. CopocrtiTh Bupas i 3HAUAITh HOT0 3HAUEHHS:
1) 0,7x + 0,3(x — 4), akmo x =—0,7;
2) 1,7(y — 11) — 16,3, axmo y = 20;
3) 0,6(2a — 14) — 0,4(5a — 1), akmio a = —1;
4) 5(m — n) — 4m + Tn, axkmo m = 1,8, n = -0,9.
11.16. JloBemiTh TOTOMKHICTD:
1) -2x -y =y — 2x; 2)2(x — 1) — 2x =-2;
3) 2(x — 3) + 3(x + 2) = 5x; 4)c—-2=5(+ 2)— 4(c + 3).
11.17. JloBemiTh TOTOKHICTb:
1) -(m — 3n) =3n — m; 2) 712 —p)+ Tp=14;
3)5a=3@a—-4)+2a+6); 4)4m —3)+ 3(m + 3)="Tm — 3.
11.18. [loB:xwmHa omHi€el 31 CTOPiH TPUKYTHUKA 4 CM, a JOBXKUHA KOXK-
HOI 3 IBOX iHIIMX CTOPiH Ha 2 cM OiybIna 3a Hei. 3amuUMIiTh
y BUINIAAL BUpa3y NEePUMETP TPUKYTHUKA Ta CHPOCTITH Ien
BUPAa3.
11.19. IMupwHa TPAMOKYTHUKA MOPiBHIOE X CM, a JOBXKHHA HA 3 CM

90

OinpIa 3a IMIUPWHY. SaOUMIITHL Y BUIVIALL BUPa’dy MIEPUMETP
MIPAMOKYTHHMKA Ta CIIPOCTITH Il Bupas.
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11.21.

11.22.

11.23.

11.24.

11.25.

11.27.

11.20. PoskpuiiTe Oy»KKH Ta CIIPOCTITh BUpPAa3:

D) x—(x— (2x — 3)); 2) bm — (n — m) + 3n);
3)4p —Bp — 2p — (p + D)) 4) 5x — (2x — (y — %) — 2p));
5) g(()’a—%)—3(41@—331;];

3 8 110 8

6) —%(2,7m ~1,5n) + g(zn —0,48m).

PoskpuiiTe 1y»KKH Ta CIPOCTITH BUpas:
1)a-—-(a—- (3Ba-— 1)
2) 12m — ((a — m) + 12a);
3) oy — (6y — (Ty — By — D))
4(.1 1

y2e1a-28p)-2[11a-11p).
7 5072 T4

HoBeniTh TOTOKHICTB:

1) 10x — (—(5x + 20)) = 5(3x + 4);

2) -(-3p) — ((8 — 5p)) =2(4 — p);
3)3(a@—b—c)+ 5a — b)+ 3c =8@a — b).

HoBeniTh TOTOKHICTB:
1) 12a — (—(8a — 16)) = —4(4 — 5a);
2D4x+y —t)+5(x —t) —4y=9x — ).
IoBeniTh, 1110 3HAYEHHS BUPa3y

1,8(m — 2) + 1,42 — m) + 0,2(1,7 — 2m)
He 3aJIeKUTh Bi 3HaUeHHS 3MiHHOI.

HoBeniTh, M0 mys OyAb-AKOr0 3HAYEHHS 3MiHHOI 3HAUEHHS
Bupasy a — (a — (ba + 2)) — 5(a — 8) mopiBHIOE OJHOMY IT TOMY
caMOMy UYHCJIY.

11.26. [oBeniTh, m10 cymMa TPHOX MHOCJIiIJOBHUX IapHUX UUCEJ
minuTbesa Ha 6.

HoBeniTh, 110 AKINO 7 — HATypaJbHE YUCJIO, TO 3HAUEHHS BU-

pasy —2(2,5n — 7) + 2%(3n — 6) € MapHUM YKCJIOM.

©) Bnpabu gra nobmopenns

11.28. CnouiaB macoro 1,6 kr mictuts 15 % wmigi. Ckinsku kimorpamis
Migi MicTUTBCA B IILOMY CILIaBi?

11.29. Ckinbku BizcoTkiB ckaagae umcyao 20 Bix cBoro:
1) xBaxgpara; 2) xyoa?

O
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11.30. Typuct 2 rox #mioB mimmKwW Ta 3 rofa iXaB Ha BeJiocuUIlemi. 3a-
rajioM BiH mogoJgaB 56 KM. 3HAWIITH, 3 AKOIO INIBUIKICTIO TY-
pucCT iXaB Ha BeJIOCUIIe[i, IKIIO BOHA Ha 12 KM/rox OijbIia 3a
HIBUIKICTD, 3 AKOIO BiH iITIOB IiIIKM.

Kummeba mamemamuka

11.31. [Ipysi Harans ta Aprem isguau Ha aBTOOYCHY €KCKypCiio B imIe
micto. Ha mopory Tyau aBTOOyC BUTpaTHB 2 T'OM, a HOBEPHYBCS
Hasang 3a 1 roxg 20 xB, 60 moixaB iHIIOIO gopororo. Crexxauu 3a
coigomeTpoM aBTOOyCa, APY3i IMOMITHJIM, IO IIPOTSATOM MOIBIKU
IMBUKICTb aBTOOyca Oysja crajioro, a IIpolir 30ijabITMBCA Ha
200 kM. BusHauTe OOBXKUHY JOPOrd TYAM i JOPOrHW Hasag,.

TMigzomyiimecs go bubuenns Hobozo mamepiany

11.32. O0uwncaiTs 3HAUEeHHA KBaapara abo Kyoa:

2
1) (3,17 2) (-5)%; 3) (— %] . O

1) 5\ 2\? 1)y
°) @ 9 (‘6) 0 (‘3) 9 (IEJ '
11.83. OGumcrite: 1) (1)2 + (-2)3 — 8% 2) (3% — (-4)?) - 7.

@ Likabi 3agaui — nomipkyd ograve

11.34. Y uemirioHati micra 3 ¢yTboay O6epyTh yuacTh 11 Komamz.
KoxxkHa KomaHma rpae 3 iHmimMu mo ogHoMy matuy. IloBemiTh,
10 B OyIb-AKHII MOMEHT 3MaraHb 3HAWAEThCA KOMAaHOa, SKa
0 IILOIO0 MOMEHTY IIpoBeJia abo IMapHy KiJbKicTb MaTuiB, abo
IIle He IPOoBeJia JKOITHOTO.

§ 12. CreniHb 3 HAaTypaNbHUM NOKA3HUKOM

CTteniHb

]
~ /7
’,;\‘ IIoOYTOK KiJIbKOX OJHAKOBMX MHOKHUKIB MOMKHA 3allCcaTH

y BUTIJIALL BUpasy, AKUHM Ha3WBAIOTL CMeneHem.

IIOKa3HUK
CTerneHda
4-4.4.4.4-4=45
~._OCHOBa

CTeIleHdA

6 MHOXHUKIB
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Ockinbkn 4 4 -4 -4 -4 -4 =4096, To KaXyThb, 1o uucao 4096
€ IIIOCTUM CTelleHeM uucJia 4.

Cmenenem wucna a 3 HamyparvHum noxasnuxom n (n > 1)
HA3WBAIOTH NOOYTOK 77 MHOKHHUKIB, KOJKHHHN 3 AKMX TOPiBHIOE 4.
Cmenenem uucaa a 3 nokasHuxkom I Ha3HBAIOTh caMe YHCJIO J.

CreniHb 3 OCHOBOIO @ i MOKA3HMKOM 7 3aIlMCYIOTh TaK: a”, UuUTa-
IOTh: «d B CTelleHi n» abo «n-U CTeliHbL 4uucJja a».

an = a'a'nuv'a, n > 1
\_V_J

n MHOZEHHKIB

\ \’ \

agmo n =1, AKIO n = 2, AKIo n = 3,
1 a*? — kBazgpar umcia a® — ky6 umena

a =a

m Ilogatu y BUrIal cTemeHs:

. 1) aa; 2) bbbb; 3) 17 -17 - 17; 4)10-10-10-10 - 10.
Poze’sazannsa. 1) aa = a?; 2) bbbb = b%;
3) 17 - 17 - 17 =173 4)10-10-10 - 10 - 10 = 10°.

Bionosiov: 1) a?; 2) b%; 3) 173; 4) 105.

NMigpHeceHHsA OO cTeneHd

O0unc/ieHHs 3HAUEHHS CTelleHsd € apu(MeTHUUHOI0 Ii€l0, AKY Ha3u-
BAIOTh ni0HecenHam 00 cmeneuns.

m BuxkonaTu nigHeceHHs [0 CTelleHd:

3

vz 20 yeon of-2).

Pose’sasanna. 1)24=2-2-2-2 =16;
2)03=0-0-0=0;

3) (-6 =6 - (-6) = 36;

(-

Bionosiov: 1) 16; 2) 0; 3) 36; 4) ———.
125
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TEMA 3

3HaK cTeneHa 3 HaTypa/ibHUM NMOKA3HNKOM n

3’sicyeMo, AKUU 3HAK CMeneHns 3 HAmypaibHUM NOKA3ZHUKOM N.

1) Agmoa = 0, 00! = 0; 02 =0-0 = 0; ... Omxe, 0" = 0.

2) Akmo a > 0, Toa" =a-a-...-a > 0 aK KOOYTOK JOJATHUX YU-
%f_/

7 MHOKHUKIB

cea. OtTxxe, a® > 0 gaa Oyab-axoro a > 0.
3) Axmo a < 0, To
IS HenapHozo 3HAYEHHS 71 MaEMO:
a” < 0 (ax moOyTOK HelmapHOl KiJbKOCTi Bil’€MHMX MHOKHUKiB);
IS NnapHoz0 3HAYEHHA 71 MaEMO:
a® > 0 (ax moO0yTOK ITapHOl KiJbKOCTi Bil’€ MHHUX MHOKHUKIB).
Orxe,

“ SIKLLO N — HaTyparbHe 41cno, To
© 0" =0 gns 6yab-siKoro n;

a" > 0 gnsa oyop-akmx a > 0 Ta n;
a" < 0 gna 6yab-skoro a < 0 Ta HenapHoro n;
a" > 0 gna 6ygb-akoro a < 0 Ta napHoro n.

O6umncneHHa 3Ha4YeHb BUpA3iB Ha KislbKa Ain

fAxmo BEpa3 MIiCTHTH KiIBKA Iiii, TO CIIOYATKY BHKOHYIOTH Hif-
HECeHHS JI0 CTeIleHsd, NOTiM MHOKEeHHA i JijeHHsa, a BiKe IMOTIiM —
MONABAHHSA 1 BiTHIMAHHA.

W SHaAliTH 3HAYECHHS BUPAa3y:
1D3-T7-2%  2)@2+E3)H5 ) (D) + (DY 447 2T
Pose’asannsa. 1)3 -7:22=3-7-8=38 - 56 =—53;
2) (2 + (-3)%)2% = (2 + 81)2 =832 = 6889;
3) (C1° + (DO =(-1 + D* =08 =0;
4) 43 : 27 =64 : 128 =0,5.
Bionosiov: 1) —53; 2) 6889; 3) 0; 4) 0,5.
3BepHIiTH yBary, IO IIijJ yac 00YncjIeHb MOKHA TaKOK 3alncyBa-
T KOKHY IiI0 OKPEeMO.

lNoHATTA cTeneHs 3 HaTypanbHMM MNOKAa3HUKOM

@W cchopmyBarnocs Lie B JasHi yacu. Keagpart uucna

BMKOPUCTOBYBanNn Ans obunmcneHHs nnowy, Ky yuc-
na — gns obuncneHHs o6’emis. Y [laBHbomy €rvnTi Ta BaBnnoHi creneHi ge-
AKNX YMCENn BUKOPUCTOBYBAINM Nif Yac po3B’sidyBaHHSA OKpeMUX 3adau.

94 O




Bupasu 3i 3SMiHHUMU. CmeniHb 3 HamypanabHUM NOKA3HUKOM. OO0Hou4J1IeH

O

dpaHuy3bkmii MatemaTtuk PpaHcya BieT BukopucTo-
ByBaB OykBn N, Qi C He nuwe aAng 3anucis BiANOBIAHO
x, 21 x3, a 1 Ans 3anucy cTeneHis, BULLMX 3a TPETIN.
Hanpuknag, 4yeTBepTuin CTeNiHb Y MOro 3anuci BUrNs-
AaB Tak: QQ.

CyyacHuMi 3anuMc CTEeneHiB 3anpornoHyBaB Bu-
OaTHUA dpaHuy3bkuin mMatematuk, disuk, dinocod
PeHe [ekapt. Y cBoii npaui «eomeTpisi»y, gaToBaHin
1634 pokom, BiH CTaB 3anucyBaTtu CTeneHi 3 HaTypanb-
HUM MOKa3HMKOM TaK, K MU Lie pobumo 3apas: c3, c4,
¢ i T. . Nporte ¢? BiH 3an1cyBaB sik 4OBYTOK: cc.

Pene [ekapm
(1596-1650)

@ CdhopmyntonTe 03HaYEHHSI CTENEHS 3 HaTypanbHUM nokasHukoM. O Haeegitb npu-

o Knagw CTeneHiB i Ha3BiTb iXHi OCHOBY W nokasHuk. O Ak HasvBawTb OpYyrvn cTe-
niHb 4yucrna; TpeTi cteniHb yncna? O Akum yncnom (OOAaTHUM YW BiO EMHUM)
€ CTeniHb JoAAaTHOro Yncrna; CTeniHb Bif' €éMHOro Yncna 3 NapHUM MOoKa3HUKOM; CTe-
NiHb Bif'€MHOro YMcna 3 HenapHUM nokasHukom? O Y gkomy MOPSIAKY BUKOHYHOTb
apudMETUYHI Aii B YUNCNOBUX BUpa3ax, WO MICTATb CTEMNEHI?

§ Fosb'sximb 3agaui ma buxonaime bnpabu

ij_] 12.1. IIlpounTaiiTe Bupasu, Ha3BiTb OCHOBY i1 IOKA3HUK CTEIEHS:

1) 0,7 2) (~4)2; 3) (xy)’;
1) (@ - by 5) G x%ng; 6) (a2 — b2

12.2. 3anuiiTe J0OYyTOK y BUIVISIAi CTEIIeHs:
105 - 0,5 DD DD Y
1) (—3 - (—gj; 5) aaaa; 6) (xy) - (xy);
7)P'P1'8---'P; 8) (m — p)(m — p)(m — p).

12.3. IlomatiTe 1OOYTOK y BUIVISAZi CTEIIEHS:
1) 0,8 - 0,8 - 0,8; 2)(2) - (-2 (2 - (-2); 3) mmmmm;

111111
4) (c + 3)(c + 3); B) — = 6) aaa...a .
) (¢ + 3)(c + 3) )9 99999 )T

MHOXXHUKIB
12.4. 3anuImiTh cTemiHb y BUTJIALL JOOYTKY OTJHAKOBUX MHOKHUKiB:

4
)7 2)b% 3)(x - ) 4)[ “bj.
a +
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12.5.

12.6.

12.7.

12.9.

ITogaiiTe cTemiub y BUIVISAAL JOOYTKY OSHAKOBUX MHOYKHUKIiB:
2
1) 97; 2) ¢t 3) (a + b)3; 4) ( X j .
x—-m
(Verno.) O6umciTs:
1) 13; 2) 0% 3) 52
4) (-7)% 5) (-2)% 6) (-1)%.
3HaANOITh 3HAUEHHS BUPAa3y:
1) 3% 2) 23; 3) 0%
4) 1% 5) (D% 6) (-1)°.
12.8. BukonaliTe nigjHeceHHs 10 CTEIEHI:
133 1)
1) 3% 2) (0,7)%; =1 4) 1= ;
) ) (0,7) ) ( 4j ) ( 2)
92
5 D% 6)(-0,3% 7 (—1§j ;8 (0D
BurkonaiiTe migHeceHHs O CTeIeHd:
9\3 1\
1) 5% 2) (1,5)% 3) (?j ; 4) (lgj ;

3
5 (-3)%  6) (-1,1)% 7 (—13 ; 8) (-0,2)".

12.10. 3amnoBHITH TAOJUIIIO B 3OIIINTI:

12.11.

n 1 2 3 4 5 6 7 8 9 10

2n

3n

PosknagiTs HarypasabHi umciia Ha OPOCTI MHOMKHUKU, BUKO-
PUCTABIIY B 3alIUCY CTEIliHb:
1) 16; 2) 27; 3) 50; 4) 1000; 5) 99; 6) 656.

12.12. 3uaiigiTh 3HAYEeHHS BUPA3Yy:

3
1) -5% 2) —(—g] ; 3) —(-0,2)%; 4) —(-1".

12.13. O0uucIiTh:

96
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O
12.14. TlopiBuAMTe 3 HyJeM 3HAUeHHA BUpPasdy (BiANOBiAL 3amuIIiThH
Yy BUTJIAAI HEPiBHOCTI):
1) (-5,7)% 2) (-12,49)% 3) —537; 4) —(-2)°.
12.15. TlopiBHsaliTe 3 HyJIeM 3HAUeHHA BUpasy (BiAIOBiAL 3aIIHIIITH
Yy BUTJIAAI HEPiBHOCTI):
1) (4,73 2) (-2,3D%4 3) —(-2)% 4) —(-3)".
12.16. 3maiigiTh, 3HAUEHHS BUpPAa3y:
1) 0,2 - 252 2) ﬂ; 3) —4(1)4;
0,13 2
. (—5)3. 2 ’ . . 2 ? .
4) 0,01 - (-5)% 5)(5-Ej ; 6)(6.§j ;
7 52 + (-5)% 8) (3,4 — 3,6)%; 9) (-1,8 + 4,8)%.
12.17. O0umcaiTh:
. 402: 30 | 1Y’ .
1) 0,5 - 404 2) O,?’ 3) —5(5] ;
2 2 4
4) [—zj -16; 5) (12 : gj ; 6) (—3EJ ;
8 7 9
7) 62 — (-6)3; 8) (1,7 — 1,9)%; 9) (2,5 + 8,5).
12.18. Yu € npaBuUJIBHUMHU PiBHOCTI:
1) 32 + 42 = 52, 2) 42 + 52 = 62;
3) 23 + 33 =53; 4) 26 + 62 = 10%
5) 13 + 23 + 3% =62 6) (-5)% + (-12)2 = (-13)%?
(3] 12.19. Hogaiire uncia:
1) 0; 4; 0,16; 3; 169; 1% y BUIVIALL KBagpara;
25 25
2) 64; -27; 0; 1; —1; 1ﬂ Y BUTVIAAL Ky0a.
8 125
12.20. IlogatiTe uucia:
1) 5; 125; 625 y BuriAmi cremeHsa 3 OCHOBOIO D;
2) 100; 10 000; 10 y Buraaxni cremneds 3 ocHoBoio 10.
12.21. Tlogaitire:
1) 8; 81; -125; —64; 0,16; 0,001; 32; 1% y BUIVIAA1L KBajapaTa
abo Kyba umucJa;
2) 2; 4; 8; 256 y BUIUISIAL CTeIleHs 3 OCHOBOIO 2;
3) 81; —27; —3 y BUIJIALI cTemeHsa 3 OCHOBOIO —3.
o} 97
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12.22.

12.23.

12.24.

12.25.

12.26.

12.28.

12.29.

O06unCIiTE:

1) cymy xBazpariB umcen 0,6 i —0,7;
2) xBagpar cymu uucesa 5,7 i —6,3;
3) pisuuIio xKyo6iB uucea 2,3 i 2,2;
4) Ky6 cymu umcea 8,2 i 1,8.
3HAUIITH 3HAUCHHSA BUPA3Y:

1) %x{ akmio x =0; —-1; 1; -3; 3;
2) a + a® + a, akmo a =1; -1; —2;

4 11
3) (15x)*, akio x = 35
4) a® — b2, axkmo a =6, b = —8.
3HaANOITh 3HAUEHHS BUPAa3y:
1) 0,01a*, axmo a = 2; —5; 10;
2) 5¢2 — 4, axmo ¢ =0,2; —0,1; 0;
3) (m + n)3, axmo m =—4, n =-1;
4) 4x2 — x3, axkmo x = 1; —2; -3.
He BuKOHYyIOUM 00UYmMCIIeHb, ITIOPiBHANTE:
1) -2 1 (-2)%4 2) (-7)% i (-6)%
3) (-12)8 i 128; 4) 53 i (-5)3.
IlopiBHANTe 3HAUeHHA BUPAa3iB:
1) —x? i (—x)?, akmo x = 5; —3; 0;
2) —x2 i (—x)3, axmo x =-2; 0; 3.
12.27. 3aMiHiTh «3ipouKy» OZHMM 3i 3HaKiB >, <, >, < Tak,
1100 ofep:;KaHa HepiBHICTH OyJa HPaBUJIBHOIO IJSA OyAb-IKUIX
3HaUeHb 3MiHHUX:
1) a? = 0; 2) —b? = 0; 3) m?2 + 3 = 0;
4) p? -1 * 0; 5) (@ — 3)? = 0; 6) a® + b? = 0
x>+ y?+5%0; 8) (m — n)>+1 * 0; 9) —(p + 9)2 = 0.

SAroro HaliMeHIIIOTO 3HAUEHHS MOKe HaOyBaTu BHUPAa3:

1) a® + 1; 2) 3 + (m — 3)% 3) (@ + 8)* — 57
fKoro HaliOiIBIIOrO 3HAYEHHS MOXKe HaOyBaTH BUPAa3:
1) —x2 + 2; 2) —(m — 2)* + 1; 3)5—(a+ 9%

©) Bnpabu grs nobmopenns

12.30.

98

3anuiriTe Apid y BUIVISAAL BiCOTKIiB:
1) 0,8; 2) 1,13; 3) 8,3; 4) 0,007.
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O
. 8 7 1
12.31. O6uuciaite: 1) | 9—-7— |-4,56-2=-:0,52;
15 15 §]
22 . (0,1625)-[ 2 +1%).1,32.
13 22 11

12.32. [Insa meaKux HATYypPaJbHUX 3HAUYEHb X i Y 3HAUEHHSA BUPAa3y
x + 3y minmuTtbea Ha 5. YUm minuThcAa Ha 5 3HAUEHHS BUPA3Y
Tx + 21y pua Tux caMux 3HauveHb x i y?

Kummeba mamemamuka

12.33. II1o6 GyTu 3M0pOBOIO, JIIOAWMHA MAa€ IOJeHHO BXKUBATU 3 T OiJI-
KiB Ha KO)KHi 4 KT CBO€l MacHu.
1) CkinbKu OiJIKiB Mae MicTHUTH IMOJAEHHUH pallioH HimriTKa
macoro 48 xr?
2) CkinbKu 6iKiB Mae MicTUTH Balll IOAEHHUI paiion?

@ Likabi 3agaui — nomipkyi ograve

12.34. HoBenity o3naky nodinvbHocmi Ha 4: HaTypajibHEe YUCJIO [i-
JUTLCA Ha 4 TOAl i TiIBKM TOAi, KOJH YMHCJIO, 3alucaHe HOoro
JBOMAa OCTAaHHIMU Iudpamu, SiAuThCA Ha 4.

§ 13. BnacTuBocTi cTteneHs
3 HaTypaJibHUM NMOKA3HUKOM

PosrisgaeMo BJIaCTHUBOCTI cTenmeHs 3 HaTypaJbHMNM IIOKAa3HUKOM.

MHoOXXeHHS cTeneHiB 3 o4HAKOBUMU OCHOBaMM

Bupas a2a? € no6yTKOM [BOX CTeIeHIB 3 OJHAKOBAMIU OCHOBAMM.

3acTocyBaBIII O3HAYEHHSA CTENeHsd, el JOOYTOK MOXKHA IeperrcaTu:

a®a? = (aaa) * (aa) = aaaaa = a®.

3,2 5 5

Otmxe, a3a? = a®, TobTo a® = a3?. ¥ roil camuil cmoci6 HeBaKKO
mepeBipuTu, 1o x9x4x? = x572 = x11, Tomy do6ymox cmenenis 3 00-
HAKOBUMU OCHO8AMU OOPIBHIOE CIMENneHio 3 Mi€ caMmor 0CHOB80I0 i Nno-
KA3HUKOM, AKUL 0Opi6HI0E cYyMi NOKA3HUKIE6 MHONCHUKI6. 1]a BiacTu-
BiCTBH CIIPABIYKYETHCA IS KOMKHOIO HOOYTKY CTEIeHiB 3 OJHAKOBAMU
OCHOBaMH.

Jdasa Oyas-aKOoro 4Mcia @ M JOBLIFHHX HATYPAJBHHEX THCET M
i n copaBmKyeThca piBHiCTB: a™a™ = a™'™",
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Ilogedennsa. Naa m > 1, n > 1 maemo

a™a" =aa...a -aa...a =aaa...a=am"".
m n (m + n)
MHOXKHUKIB MHOKHUKIiB MHOYKHUKIB

Axrmio, manpukaan, m =1, n > 1, To
a-a”=a-aa...a =aaa...a =a*l
E/_—/ \_ﬁ/__J

n n+1)
MHOKHUKIB MHOKHUKIB

Bunmagku m > 1, n =1 ta m =1, n = 1 po3rasagamOTbCs aHAJO-
riumo.
PiBHicTs a™a™ = @™ Ha3UBAIOTH OCHOBHOI0 81AcCMUELCMIO cme-

nena. BoHa momuprooeThca Ha JOOYTOK TPLOX i Oijblre cremeHis. Ha-
mpukJaan: a™aa® = a™mE,

3 OCHOBHOI BJIACTHMBOCTi CTeNeHs BUILINBAE NPABUJO MHOMEHHS
cmenenieé 3 00HAKO0BUMIL OCHOBAMU.

IIlo6 NMOMHOMKMTHM CTeIleHi 3 OJHAKOBHMHM OCHOBAMH, OCHOBY
3aJMIIANOTH Ti€0 CaMOX0, 4 NMOKA3HUKH CTENEHIB JOJAIOThH.

Hanpurman, 37 3% =37+5 =312,
73 . 7:73 . 71:73+1:74;

a%a2ad = a7+2+3 = g12,

[ineHHsa cTeneHiB 3 0 4HAKOBMMM OCHOBaMM

Ockinbkm a2a? = a®, To 3a os3HaueHHAM dYacTKu a’ : a® = a?,
T06TO a? = a® 3. ¥ Toit cammii cmoci6 HeBaXKKO IepecBimumTHCA, IO
al® : a* = a!l. Tomy wacmka cmenenieé 3 00HAKOBUMU OCHOBAMU OO-
PiBHIOE cmeneHio 3 Mi€ Camow O0CHOB80M i NOKA3SHUKOM, AKUL 0opis-
HI0€ Pi3HUUi NOKa3HUKi8 0isleHozo i dinvHuka. IIa BracTuBicTh crpas-
IKVETHCA IJIS KOMKHOI UAaCTKM CTENeHiB 3 OJHAKOBUMM, BiAMIHHUMN
BiJl HyJId, OCHOBAMU 3a YMOBH, IO IIOKA3HUK CTEIIeHS AiJeHOro 0iJib-
N 3a TOKA3HWK CTEIeHdA NiJIbHUKA.

Ana G6yas-axoro uncia a # 0 i HOBiIIBHMX HATYypaJIbHHX UHCE]
m i n, TaKHAX, M0 M > N, CHPaBIKYETHCA PiBHICTH:
a® Lot =ag"",

Iosedenns. Ockinbku a™ " - a” =a™ """ =a™, Tob6T0 @™ "a" =a",
TO 34 O3HAUEHHAM YaCTKU MaeMmo a™ : a" =a™ "
100 ‘o)
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3 moBeneHOl BJACTHUBOCTL BUIJIMBAE NPABUJLO OLaeHHA CIneneHia.

o6 momisMTH CTEeNmiHP HA CTEeNmiHb, OCHOBH HAKHMX OXHAKOBI,
OCHOBY 3aJIMIIAIOTH TI€I0 CAMOI0, a BiJ NMOKA3HHKA CTENeHsA JilTe-
HOI'0 BigHIMAIOTh NMOKA3HHK CTENeHdA MiJbHHKA.

1 8

Hanpurman, 318 :3°=3185=313;, m%: m=m?: m'=m®1=mbs.

lNMipHeceHHsA cTeneHsa OO cTeneHd

Bupas (a“)® — creninb, ocHOBa siKoro € cremeHeM. leil Bupas MoX-
Ha TIOZIaTH y BUTJIAL CTEIIEHS 3 OCHOBOIO 4
@B =a"a a’ =a™" =78 = g2,

VYV Toii cammuii cmoci6 MoskHa mepecBimumrtucda, 1o ((x7)3)2 = x%2.
Tob6To cmeninv npu nidHeceHHi 00 cmenens OOPiBHIOE CMeENeHO
3 mi€w camor 0CHOB0M i NOKA3SHUKOM, W0 O0pieHI0E 000YMKY nokas-
HUKiI6 0aHUX cmeneHis.

Jdaa Oyap-AKOro 4mcia a i JOBiIbHMX HATYPAJbHHX YHCENI m
i n copaBaRyeThCA piBHiCTE: (a™)* = a™",

n [OmaHKiB
——
Tosedenna. (a™)" =a™a™ -...-a™ =™ = ™",
%,—/
n MHOXXHUKIB

3 moBeieHOl BJIACTUBOCTI BUILJINBAE NPABUJO NiOHECeHHA CMeneHs
0o cmenend.

IIlo0 nmigHEeCTM CTemiHb A0 CTeneHsi, OCHOBY 3aJUMIAOTHh TicI0
€caMoI0, 4 MOKA3HUKH CTEINeHiB IepeMHOXYIOTh.

Hanpuxrmnazx, (4°)* =454 =429,

(a8)11 — a8’11 — a88;
((p3)2)5 — (p3'2)5 — (p6)5 :p6'5 :p30.
MinHeceHHs pob6yTKy A0 cTeneHs

Bupas (ab)® e cremenem no0yTKy MHOKHUKIB a i b. Ileii Bupas
MOJKHA IIOJAaTH y BUTJISAALI JOOYTKY CTeIeHiB a i b:

(ab)® =ab - ab - ab = (aaa) - (bbb) = ab3.
Orxe, (ab)® = a®b3.
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Tax camMo iZHOCATE OO CTelleHsA OyIb-AKHI NOOYTOK.

Ana 6ynb-aKuX Yncea a i b Ta KOBiIHHOr0 HATYPAJBHOIO IHCJIA N
CIIPaBIKYETHCA PiBHICTH: (ab)" = a"b".

Ilosedenns.
(ab)" = (ab)-(ab)-...-(ab)=(aa-...-a)-(bb-...-b) =a"b".

n MHOKHUKIiB n MHOXXKHUKIB 7 MHOXKHUKIB

IIss BiACTUBICTH CTENEHs MOIMHPIOETHCA HA CTEIiHb JTO00YTKY
3 TPLOX i OiJIbIlle MHOMKHUKIiB.
Hanpuxkaan,

(mpk)" = m"p"k"; (abced)" =ab"c"d" Tomio.
Maemo npaesuno nionecenns 0obymry 00 cmenens.
IIlo6 migHecTH AOOYTOK JO CTeleHs, Tpeda IiJJHECTH JO IIbOTO

CTeNneHA KOKHUM 3 MHOKHMKIB i OTpMMAaHi pe3yabTaTH IepPeMHO-
JKUTH.

Hanpuxrmnazn, (7ab)? = T72a%b? = 49a%b?;
(—2xy)? = (-2)%x%y3 = -8x3y>.

3acTocyBaHHS BNacTUBOCTEN CTEMEHS
00 po3B'A3yBaHHA BNpaB

Maewmo:
am™a® = am+u am-l—u = a™a™
am :a*=a™" . ar*t=qaq™: a"
i
(amyr = a™n a™ = (a™)* = (a")™
(ab)* = a™b" a™b" = (ab)*

PosrnareMo, K MOKHA CIPOINYBATU Ta II€PEeTBOPIOBATU BUPAa3WH,
10 MiCTATL CTeNeHi, 00YMCIIIOBATH IXHi 3HAUEHHS Ta MOPiBHIOBATH.

OITOEEED® Copocruru Bupas (a2)? - (aa)s.

. Pose’sazanna. (a?)® - (a*a)® = ab - (a%° = aba3° = 3.
Bionosiov: a3b.

m Oo0uuncanuTn:
° 1) 0,73 : 0,7 2) 3% - 92 : 272, 3) 27 - 0,58.
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. Posg’azannsa. 1) 0,73 : 0,71 = 0,72 = 0,49.

2) ITogamo 92 i 272 y BUIVIAZAI CTeleHA 3 OCHOBOIO 3, MATHMEMO:
92 = (32)2, 272 = (3%)2. Omxe,

35-92:272 = 35.(32)2:(3%)2 =35-31:36=39:36=33 = 27.

3) Ockinpku 0,58 = 0,57 - 0,5, Mmaemo:
27-0,68=27"-0,5"-0,6=(2-0,57-0,5=1"-0,5=1-0,5=0,5.
Bionosiov: 1) 0,49; 2) 27; 3) 0,5.

m IlonmaiiTe y BUTIAAL cTelleHs BUPAa3:

. 1) 25a2b4; 2) —64pS.
Posé’saszanna.

1) 25a2b* = 52a2(b%)? = (5ab?)?;
2) ~64p5 = (~4)%(p?)? = (-4p?)°.
Bionosiov: 1) (5ab?)?; 2) (—4p?)3.

STGELY:S TlopiBHANTe 3HaueHHS BupasiB 740 i 4820,
. Posé’szanns. Ockinbkm T40 = (72)20 = 4920 j 4920 > 4820 1o T40 > 4820,

Bionosiov: 70 > 4820,

@ Cdhopmynionte ocHOBHy BnacTtusicTb cteneHd. O Ccopmynionte npasuna MHoO-

o

)KEHHS CTENEHIB, AiNeHHsI CTENEHIB, NiJHECEeHHS CTEMNEeHs OO0 CTEMNeHs Ta MigHeceH-
HA 0oByTKy 0O CTeneHs i 3anam’aTanTe BignoBiaHi dhopmynu.

§ Fosb'sxims 3agaui ma bukonaime bnpabu

(L] 13.1. (Yeno.) fxi 8 piBHOCTEN IPaBUIBHI:

1) a3a® = al5; 2) a2a® = ql9; 3) b20 : pt = b3
4) b6 : b2 = b 5) (%) = a3 6) (a3)! = a’?

13.2. (Ycno.) IlopatiTe 7OOYTOK Y BUIVIAAI CTEIIEHS:

1) a’a?; 2) bob; 3) 78 - 713, 4) 5 - 51,

13.3. 3anuiiite fOOYTOK y BUIVIAJI CTEIEH:

1) x°x7; 2) aa8; 3) m3m; 4) 29 - 230,

13.4. IlomaiiTe 1OOYTOK Y BUIVIAAL CTeIl€Hd:

1) p2p%; 2) c9c¢3; 3) 4 - 416; 4) c7c?.

13.5. (Veno.) IlogaiiTe yacTKy y BUIVIAL CTEIEH:

1) a’ : a?; 2) 314 . 311, 3) 8 : c; 4) 1214 : 1213,

13.6. 3anuuriTe 4acTKy V BUIVIAIL CTeIleHd:

1) b5 : b3; 2) m12 . m®; 3) 6 : ¢; 4) x10 : x9,

13.7. TlomaiiTe 4acTKy y BUIVISAL CTEIICHs:

1) m9 : mb; 2) al0 : a’; 3)97:09; 4) m'4 : mis,

O
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O
13.8. (VYcno.) TlomatiTe y BUTJIALL CTeIeHA:
1) (x3)7% 2) (319)%; 3) (c?); 4) (991
13.9. IlomatiTe y BUTIVISAL CTeIIeHs:
1) (m3); 2) (@)% 3) (9%)%; 4) (1042,
13.10. IlomafiTe y BUTJIALL CTEIeHS:
1) (@) 2) (") 3) (99)'5; 4) (182,

@ 13.11. 3anumite Bupas x12 y Buriani go6yTKY OBOX CTeIle-
HiB, OAUH 3 AKUX JOPiBHIOE:
1) x3; 2) x5; 3) x9%; 4) x!,

13.12. 3anunriitTe cTemimb y BUIVIALL JOOYTKY OBOX CTEIeHiB 3 ogHa-
KOBMMU OCHOBAMIU:

1) mT; 2) c'%; 3) 5'7; 4) pt.
13.13. IlomaiiTe MOOYTOK Yy BUIVISAZi CTEIIEHS:
DEDE- DA (7);  2) ad’ally 3) bbbb?;
3 12 7 5 9 1y (10Y*
4) (x — y1x — ys 5) 147 - 14° - 147, 6) 3§ 13
13.14. 3anumriTe y BUIVIAAI CTEIIEHs BUPAas:
1) 123 - 129 - 12; 2) ppp'p;
1) (3)
3) (a + b)3(a + b)5; 4) (1§j (E] .

13.15. OOuuciiTh 3HAUEHHSA BUpPAa3y, BUKOPHUCTOBYIOUM BJIACTUBOCTI
cTerleHs i Tabauiio cremeHiB 3 ocHoBamu 2 i 3 (mmB. Ne 12.10

Ha c. 96):
1) 23 - 24, 2) 36 : 3; 3)3-33%-3% 4) 29 : 23,
13.16. BukoHaliTe miJHECeHHsS [0 CTEIeHd:
1) (xy)® 2) (abo)’; 3) (0,1a)%; 4) 2xy)*;
4
5) (-2a)%  6) (-0,3a)%  T7) (~4ab)’; 8) (—gaxzj .

13.17. 3amnumiite cTemiHb y BUIVIAAL HOOYTKY cTemeHiB abo HOOYTKY
ypcJa i cTeIreHiB:

1) (ab)®; 2) 2p)%; 3) (-5ax)?;
3 4
4) (—Zacj ; 5) (=0,1m)3; 6) (-0,07mx)*.
13.18. 3maiigiTs, 3HAUEHHS BUpPAa3y:
10
1) 6! : 61, 2) 0,38 : 0,35 3) 4’929 ;
4,92
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o
108 11O 1Y 1\2 18
Y107’ 5)( 4J ( 4)’ 6)(12j '(lzj'
13.19. O0uwmcaiTh:
12
5
10 . 8. 0’417. 1 15. 1 13. 37
1) 9% :9% 2) 0’414, 3) [—1§j .[—1§j ;0 4) (11)8
3
13.20. 3uaiifgiTsr 3HAUEHHS BUpPa3y:
R AP S o i . Y (U U1
g3’ 4.45° (-3)"° (0,2)° -(0,2)°
13.21. O0uucITiTh:
1) 5¢ - 512 ; 513; 9 37"
37°-37°
17 8 3 16
3) 6 2-26 ; 9 (0,7)12 (0,7 .
6 (0,7°%-(0,7)
13.22. CopocriTh BUpas, BUKOPUCTOBYIOUM ITPABUJIa MHOMKEHHS 1 mi-
JIEHHSI CTeIeHiB:
1) a”-a®: ad; 2) b9 : b° : b3,
Y m2:m’ - m; 4) p' : p9 - pd.
13.23. 3amnuiriTh BUpas3 y BUIVISAI CTEIIEHS:
D @*-a®  2) (@)D 3) () : b*; 4) @*’ - (@
13.24. TlomatiTe BUpa3 y BUIVIALL CTEIEHS:
@) -6 2) (D)% 3) (P :c'% Y mP° - (m¥.
13.25. 3amnuiiriTh BUpa3 y BUIVISAL CTEIEHs 3 OCHOBOIO Mn:
1) m9n9; 2) m7n7; 3) m2n2; 4) m2015n2015.
13.26. TlomaiiTe BUpas y BUIVIAII CTEIIEHS 3 OCHOBOIO ab:
1) a5b5; 2) a3b3; 3) a18b18; 4) a2016b2°16.
@ 13.27. 3anumniith JOOYTOK Y BUIVIALI CTEIIeHs:
1) a’b?; 2) 49a°x?; 3) 0,001a3b3; 4) —8p?;
53,5. TR AT, 1 53 64 5 5
5) —32a°b’; 6) —a‘b‘c’; 7)27xy, 8) 125pq.
13.28. 3uaiifiTh 3HAUEHHA X, AJIA AKOTO CIIPABIKYETHCA PiBHICTH:
1) 35 . 32 — 35+x; 2) 27 . 28 — 21+x;
3) 4% - 45 =48, 4) 98 : 9° = 95,
13.29. 3maiifiTh 3HAUEHHA X, OJIA SIKOTO CIIPABIKYETHCA PiBHICTH:
1 1,8°:1,8=1,8"7 2) 19 : 197 =19%  3)4'2:4* =47,
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13.30.

13.31.

13.32.

13.33.

13.34.

13.35.

13.36.

13.37.

13.38.

106

O
3aMiHITh «3ipOUKy» CTelleHeM 3 OCHOBOIO p, ne p # 0, Takum,
1100 PiBHICTHL cTaJja TOTOMKHICTIO:

) p’ : % =p% 2) * : p° =p%

3) p¥ : % - p* =p; 4) = : p? - pt =p".

3aMiHiTh «3ipOUKy» cTemeHeM 3 OCHOBOIO 4 TaKuUM, MI00 piB-
HICTBH CcTaJjia TOTOKHICTIO:

)a?-+=a; 2) a® -« =a¥% 3)at-+-a” =a'd.
IlomaiiTe Bupas:

1) 87 (163)° y Burnami creness 3 OCHOBOIO 2;

2) 253; 6257 y BUIVIAAL CTeleHA 3 OCHOBOIO 5.

IlomaiiTe Bupas:

1) 97; (813)° y Burnami cTeneHs 3 OCHOBOIO 3;

2) 100%; 1000° y Burasgi cremeHs 3 ocHOBOIO 10.

O6uMCIIiTh, BUKOPUCTOBYIOUM BJIACTHUBOCTI CTEIeHiB:

3 g2 7
1) 256 : 25  2)243:3%-9; 3 12975, 4 100-10°
5% .25 10°-1000
IlogmatiTe y Burianmi cremensa (n — HaTypaJibHE YICJIO):
1) x5x™; 2) x8 : x", n <8;
3) x" : (x8 - x9), n > 1T; 4) x2n 2 x" - x3
5) ((x™)%)° 6) (—x*?".
3HaAUOITh 3HAUEHHS BUPA3Yy:
2

1) 53 - 23, 2) Gj . 20%; 3) 0,213 - 513,

[ e ol
4) (1,5) (13) ; 5) 0,57 - 2% 6) 12 3]

1y

OGuuciire: 1) 0,257 - 47; 2) (?] .145;

9 10 9
8 9 3

3HaWiTh 3HAUEHHA BUPa3y, BUKOPHUCTOBYIOUM BJIACTUBOCTI
CTeIleHiB:

9° 8" 273 .94 25%.125%°
1) pE 2) ek 3) TER 4) —
13.39. 3HaiigiTh 3HaUeHHs BUPa3y:
1)M; 2) 23, 3) 36, 920
357 24° 212 . 310 18*
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c1>3.40. O0UuUCITiTh:
1) T4 2) & 3) L 38
343° 210 . gl 100° 245
13.41. IlopiBusaiite Bupasu: 1) 6!°i 365; 2) 1020 i 2019,
3) 514 1 267; 4) 23000 § 32000

©) Bnpabu grs nobmopenns

13.42. CaopocriTh Bupas:

1) 5,2 - 6a; 2) —4,5b - 8; 3) —bx - (-12);

2 3 1 2
4) —m-—k; 51-x-|-1-y |; 6) —1,8a - (-b) - be.
)3m4 )3x( 7!/] ) a- (=b) - 5¢

13.43. BapricTs mesxoro toBapy craHoBuiaa 80 rpaH. CrouaTky ii 3HUI-

suau Ha 15 %, a morim migsuimuian Ha 10 %. 3HAKAITE:
1) BapTicTh TOBapy micJisi 3HMIKEHHS;
2) BapTicTh TOBApYy MiCJIA TiABUIIIEHH;

3) AK caMe i Ha CKiJIbKM I'puBeHb 3MiHUJIacA BapTiCTh TOBapY;
4) K caMe i Ha CKiJIbKHU BiJICOTKiB 3MiHMJIACS BapTiCTh TOBapYy.

13.44. Hexaii a + b= 5 i ¢ = —2. 3gaiigiTh 3HaUeHHs BUPAa3y:

Da+b-c 2)a — 2c¢ + b;
gy dtbte. 4) c(a + b — 4e).
C

13.45. Copocrits Bupas 1,7 (1%(1 - 4b} -1,5(1,2b — a) i sHaiigiThH Ii0Oro

3HAUeHHdA, AKIIo a = 5, b = —10.

XKummeba mamemamuxa

13.46. CrymeHT-xyno:kHUK MaKcuM OTpMMAaB CBi#l IlepInuii ToHOpap
y po3mipi 4000 rpH 3a HamMcaHy KapTuHy. I3 IIbOro IpPUBOIY

BiH BUPIIIUB IpUBIiTATH OYKETOM TPOSHJ CBOIO
BUKJagauKy wmuctenrsa Jlapmcy Bacuiismy.
ARy HaNOGIIBITY KiJIBKiCTh TPOAHI 3MOXKEe IIPH-
nmbatu MakcuM, SKIIIO BUTPATUTh Ha OyKeT IMO-
JOBUHY Tiel cyMm, AKy OTpPHMAae IIicjasd BUpa-
XyBaHHS 3 TOHOpPapy IIPUOYTKOBOTO IIOHATKY
B po3mipi 18 % Ta 1,5 % BilicbkkoBOro 300py, 3a
YMOBH, 1110 oxHa TposHAa Komitye 100 rpH i Oy-
KeT Ma€ MiCTUTU HemapHY KiJbKicTh KBiTiB?




TEMA 3

Tligzomyimecs go bubuenns Hobozo mamepiany

13.47. 3anuinits xKoedimieHT OYyKBEHOI'0 BHUPA3Y:

1) 5¢; 2) —2a; 3) 0,17kb;
4) —%m; 5) acx; 6) —ad.

@ Likabi 3aga4i — nomipkyd ograve

13.48. [lano m’ATH PisHUX AOAATHUX YMCEJ, IKi MOKHaA PO30UTH Ha
IBi Ipynu Tak, o0 CyMu 4uceJl V KOXKHil 3 rpyn OyJu omHAa-
KoBi. CKijJIbKOMa cmoco0aMu Iie MOKHa 3po0uTu?

§ 14. OpHouneH. CtaHpapTHUA BUrNAA OfQHOW/IEHA
OpHouneH
PosriisiHeMo Bupasu: 7, —%; a’ -b; Tb°m; 4a®-(-5)ac.

Ile — umcaa, 3miHHI, iXHiI cTemeni i moOyTKu. Taki Bupasu Hasu-
BalOTh 00HOYNEHAMU.

Ilini Bupasm — uMcjaa, 3MiHHI, IXHI cTeneHi # JoOYyTKH — Ha3u-
BAIOTh 00HOYLEHAMU.

Bupasu a + b% ¢ — 5m; 0,9a%:m He € OZHOUYJIEHAMY, OCKiJIBbKH
MicTATh Oil JomaBaHHs, BifHiIMaHHSA, JiJIeHHS.

O,EI,HO‘-II'IeH CTaHOAQPTHOro BuUrnany

Cunpocrtumo omHouneH 4a’ * (—5)ac, BUKODUCTABIIN IIePECTABHY
Ta CIIOJIYYHY BJIACTUBOCTI MHOKEHHA:
4a? - (-5)ac =4 - (-5)a’ac = —20a3c.
3BiBmu ogHousneH 4a? - (—5)ac mo Buriany —20a3c, KaKyThb, IO
3BeJIu #oro do cmandapmmozo 6uzaaoy.

Axmo ogHOUNEH € XOOYTKOM, IO MA€ OAMH YHCJIOBMH MHOXHUEK,
3anMCaHAN Ha mepmoMy Michi, a iHNIi MHOMXKHMKM € CTEeNeHAMU
pizEMX 3MIHHMX, TO TAKMH ONHOWIEH HA3MBAIOTH O00HOWILEHOM
cmandapmnozo euznady.

Onuouneru 5; —9; b; —p® — TeXX OTHOUIEHN CTAHJAPTHOTO BUTJIALY.
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KoediuieHT i cTeniHb ogHouneHa

OueBUIHO, IO OO0 CTAHZAPTHOI'O BUIVIAAY MOYKHA 3BECTH OyIb-
AKUHA OmHOUYJIEH. YMCJJI0BMYI MHOMXHUK OJHOUYJIEHA CTAaHIAPTHOT'O BU-
IRy Ha3UBAIOTh KOe@iyieHmom IIHOro OJHOUJIeHA.

Hanpuxaazn, koediniearom oxgHouseHa —20a3c € uucao —20, a Koe-

dimienToM oxHOUIEHA lbg — YHUCJIO X8
. a 11 11

3a3BHUyYail, AKINO ONHOYJIEH Mae Koedilri-
» AKINO Off P | S g c2g = 2
¢HT 1, TO MOro He 3alIUCYIOTh
> 2
Axmo oxHOuneH mae KoedimierT —1, TO ST T
3aIIMCYIOTh JIMIIE 3HAK MiHyC y p P 4
l“o NS KOXXHOro 0OHOY/IeHa MOXHa BKasaTu Jo20 cmeriiHb. \

Cmenenem o0HO4wNeHG HA3WBAIOTh CYMy NOKAa3HUKIB CTeNeHIB
ycix 3MiHHHMX, AKi BiH MicTuTh. SKImO OAHOYIEH HEe MICTHTH
samisENX (TOOTO € YHCIAOM), TO BBAKAIOTh, INO HOro CTEIiHb
MOPIiBHIOE HYJIO.

Hanpukmaazx, omHouwreH 4a?b’c® — me omHounmer 12-ro cremeHd,
amre 2+ 7+ 3 =12; m’n — ogHousNeH 8-ro cTemeHsd, amxe 7 + 1 = 8;
—5a* — opHOUNIEH 4-TO cTemeHs; 5bm — OZHOUJEH 1-TO CTemeHs.

AKIO OfHOUJIEH HE MIiCTUTH 3MiHHUX, TO € OJHOUYJIEHOM HYJIHOBO-
ro creneus. Tak, HaIpUKJIaa, OgHOUJEH —( € omHouJeHoM (-ro cre-
meHsd.

@ Axun BMpa3 HasuBaloTb ogHouvneHoM? O Akuin BUIMSO OOHOYNEHA Ha3WBaKTb
& CrangapTHuMm Burnsgom? O HaeeadiTb npuknag ogHodneHa ctaHgapTHOro BUMMsay
Ta Haz3BiTb 1oro koediuieHT. O LLlo HasMBaloTL CTeNneHeM ogHouYneHa?

§ Fosb ' sximb 3agaui ma buxonaime bnpabu

(L] 14.1. (Ycro.) ki 38 BupasiB € ofHOUICHAMI:
1) 4,5a2b; 2) —0,45mpc; 3) a? - 9;

Hp-(-0,2;  5) aZam; 6) (_g ot 7j s
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14.2.

14.3.

14.5.

14.6.

14.7.

7 x —y; 8) c12 : ¢3 9) 5(m + p)%;

10) —m; 11) —4,9; 12) 0?

(Veno.) HasBiTh 0gHOUJIEHN CTaHAAPTHOTO BUIVIALY Ta iX Koedi-
ImieHTH:

1) 5xy; 2) —4ama; 3) 9a2basb; 4) —a"b3;
5) 0,2a - 3b; 6) —2xyt; 7) x%c7; 8) 17.
fAxi 3 BupasiB € ogmounmenamu? Cepen OTHOUJIEHIB YKaKiThb Ti,
SIKi 3alMcaHoO y CTaHAAPTHOMY BUTJISII:

1) 5a - 3b; 2) —Tx%y; 3)a%2-a+1; 4) x - xy - T;
5) (%a - 1] 5y 6) —m2 7) 12 + m; 8) —145;
9) 4(x — y)%; 10) p8; 11) 1 : x; 12) —xytm.

14.4. 3BeniTh OOHOUJEH OO CTAHAZAPTHOT'O BUTIALY, YKaXKITh
oro rKoe(ilieHT i creminb:

1) 7a?a3a; 2)8-a-0,1m - 2p;
3) 5t + (—4at); 4) —lgm4 - 12m?p;
5) —5a? - 0,2am” - (-10m); 6) t3- (-p)" - ¢

3BemiTh ONHOUJIEH [0 CTAaHAAPTHOIO BUIVIAAY, YKaXKiTh HOTo
KoediIlieHT 1 cTemiHb:

1) —Tm?b - 8mb?; 2) 5m - 2a - (—3b);
3) —7a - (-5a?); 4) -2,2a® - %cﬁp;
5) —a + (-0,2ap) - (-0,3p"); 6) ¢ - (-a) - (~c*a) - a'.

3HaUAITL 3HAUEHHA OLHOYJIEeHA:
1) 3,542, akmpo a = 4; 0,1;

2) —-4m3, axmo m =0; —1;

3) 10xy, axmo x =1,4, y =-—5;
4) —0,01a?c, axmo a =5, ¢ = 2.

OO0uuCaiTL 3HAUEHHS OJHOYJICHA:
1) 1,642, axkmo a =—5; 0; —1;
2) 5b%c, axkmo b=0,2i¢c=0,1;b=-0,41ic=2.

14.8. 3anoBHITH TAOJUIIO B 30IIMNTI:

a

25| 2 |-1,5| -1 |[-05| 0 |O5| 1 |16 2 |2

442

_2a2
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O

E 14.9. SuaiigiTe:
1) sHaueHHA X, OJIs AKOro 3HaueHHs omHOouJseHa —0,8x mopis-
Hioe 0; 1; —1; 12;
2) 3HaueHHA a i b, nya AKUX 3HAUEHHA omHOoUJieHa 15ab mo-
piBuioe 10; —60; O.

14.10. 3umanigiTe:
1) smaueHHS a, A AKOro 3HaueHHA omHouseHa —0,6a mopiB-
Hioe 0; —3; 12; —300;
2) mapy 3HauYeHb X i Yy, AJA AKUX 3HAUEHHA ofHOUNIeHA 12xy
mopiBHIOE 15; —120; 0.

14.11. (Ycuno.) Yu € mpaBuUJIbHUM TBepAKeHHA? ¥ pasi cTBepmHOI
BimmoBimi oOr'pyHTyiTe ii; SKIIO BiANOBiAL 3amepeuHa — Ha-
BeIiTh MPUKJAI, IO CIIPOCTOBYE TBEPIKEHHA.

1) Omsousen 7Tm? nna O6yZb-AKUX 3HAUeHb m HaOyBae
IOJaTHUX 3HAUEHD;

1 4
2) omHOUYJIEH 16 p~ nnsa Oyab-AKUX 3HAUYEeHb p HaOyBae He-

Big’eMHHX 3HAUeHBb;

3) omHouwneH —12a® nia GyAb-AKUX 3HAYEHb a4 HAOyBae Bim’eM-
HUX 3HAUEHD;

4) omHouseH 8b3 nua Oynb-AKUX 3HAUeHb b HaOyBae AOZATHHUX
3HAUEHb.

14.12. 3maiigiTs 060’eM IPAMOKYTHOTO IIapaJiejeninena, BICOTa AKOTr0
JOPiBHIOE X CM, IIIMpPHHA y 3 pasu OiJbIlla 3a BUCOTY, a JOB-
JKUHA y 2 pasu OijgblIlla 3a IIMHUPUHY.

14.13. IllnpuHa TPAMOKYTHHKA AOPiBHIOE b nM, a AOBKWHA BTPUUL
OinbIIa 3a MIMPUHY. SHAKUAITEH IIJIOIIY IIPAMOKYTHHUKA.

©) Bnpabu gra nobmopenns

14.14. PoskpuiiTe Iy:KKU Ta CIPOCTITH BHUPAa3:
1) 3(12x — 5) + 4x; 2) a—-1) — 7a + 13;
3) 4,2(x — y) + 3,5(x + y); 4) 12 - 5(1 — x) — 5.

14.15. Cepen BupasiB 3(y — x), —3(x — y), —3x — 3y, —3x + 3y 3HaU-
JIiTh Ti, III0 TOTOYKHO PiBHi Bupasy 3y — 3x.

Kummeba mamemamuka

14.16. Ilompy:xoxsa, Jleowim Ta OuseHa, BiZKPUIM JEeIO3UTH IIO
100 000 rpH KOXKHUII i DOMOBHUJIHCS uUepe3 pPiK IIOPiBHATU
OTPUMAaHi BijJ] MUX Aemo3uTiB npuOyTKu. JIeoHim BigKpus me-
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TEMA 3

O
MO3UT y 0aHKY, 1110 HapaxoBye 4 % IoKkBapTajabHO, a OneHa —
y 6aHKYy, 1o npuiimae Korutu mmig 17 % piummx. Yuit npuody-
TOK 4epe3 PiK BUABUTHCA OiJIBIINM i HA CKiIbKU?

Tligzomyimecs go bubuenns Hobozo mamepiany

14.17. Copocrits Bupas: 1) —4a - (—0,5b); 2) 10c - 0,1d;
3) 0,25y * (-40x); 4) 4c + (—2a) - (-3b).

@ Likabi 3agaui — nomipkyd ograve

14.18. 3adava Cmengopdcvkozo yhnieepcumemy. 11106 npoHyMmMeEpy-
BaTH BCi CTOPiHKM KHIMMKKHU, ApykKap BukopuctaB 1890 mudp.
CKiJIBKY CTOPIiHOK V ITili KHMMKILI?

§ 15. MHOXXeHHs OfHOY/IEHIB.
MiapHeceHHs oaHOUNEHA A0 CTENeHS

MHoOXXeHHAa ogHouUNeHIB

Ilix yac mMHONMCEHHS 00HOUNEeHI8 BUKOPUCTOBYIOTh BJIACTUBOCTI MHO-
JKeHHS Ta IIPaBUJI0O MHOYKEHHS CTEIIeHiB 3 OMHAKOBUMU OCHOBAMU.

OITOEEED Tepevuosxutu omgrowrenn —3x3y” i 5x2y.
: Posg’asanna. —3x3y" - bx%y = (-3 - 5)(x3x%)(y"y) = —15x°y5.
Bidnogiov: —15x°y8.
HoOyTkOM OyAb-IKMX OSHOUJIEHIB € ONHOUYJIeH, KW 3a3BUYAN

IOJal0Th Yy CTAHZAPTHOMY BUTJISANiI. AHaJOTiuHO A0 mpukJaamy 1
MOKHA MHOMKUTHU TPHU i OiJbIlle OSHOUYJIEHIB.

(IR ED Buaiitu 106yTOK OLHOWIEHIB —%a% : %ab7 - (-6a7b13).

Pose’sasanuns. — % a?b - %ab7 -(-6a7b13) =

= (—%-§~(—6)j(a2aa7)(bb7b13) = 92q10p21,

Bionogiov: 2al%h21,

NMigpHeceHHA ogHoOUYNeHa OO cTeneHs

Ilin uvac nidHecennss oOnHOuNMEeHa 00 cmeneHs BUKOPUCTOBYIOTH
BJIACTHUBOCTi CTEIIeHiB.
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O
m IligHecTy omHOUJIEH:

. 1) —2x%y mo kyba; 2) —p"'m? 10 YeTBepPTOrO CTeIleHH.
Pose’asannsa. 1) (—2x%y)? = (-2)3(x?)3y® = —8x5y3;
2) (-p'mA* = )P mH* = p*m?.
Bionogiov: 1) —8x6y3; 2) p?8m8.
PesysibTaToM IIiHECEHHA OJHOUJEHA O CTEIleHs € OJHOUJIEH,

AKUYM 3a3BUYail 3alIUCYIOTh y CTAHAAPTHOMY BUTJIAMII.
Posrisremo 11ie KijgbKa IPUKJIATIB.

3
Cupocrutu Bupas (—gxy‘r’J -18x°y.

3 3
Pose’azanna. (—gng] 18x°y = (—2] x3(y°)? 18x°y =

8 3,.5 15 1 s 16
=|-——-18 |- (x°x")- =-5—x .
( 97 ) (x"x7) - (¥"y) 3*Y

Bionogids: —5 éxsylﬁ.

OITOEEED Honaru ogmounen 16m8pll y Burasai xBaapata omHO-
* WJeHa CTAHAAPTHOIO BUIJIALY.

Poszé’azannsa. Ockinbku 16 = 42, m8 = (m%)2, pl0 = (p?)?,
TO 16m8p10 = 42 . (m4)2 . (p5)2 — (4m4p5)2.
Bionosidv: (4m*pd)2.

@ Aki npaBuna Ta BNacTUBOCTI BUKOPUCTOBYIOTb Mif Yac MHOXEHHS OQHOYNEHIB; nia-
& HEeCeHHs1 ogHo4neHa oo cteneHa?

§ Fosb sxims 3agaui ma bukonaime bnpabu

(L] 15.1. (Yeno.) IlepeMHOMTe OLHOUICHM:
1) 3x i by; 2) —a i 2b; 3) 4x2 i 2y; 4) -3m? i —n2.
(2] 15.2. BuxoHaiiTe MHOKEHHA OJHOUICHIB:

1) 1,5x - 12y; 2) —p? - 9p7;
3 , 9 \
3)8a-| —— ; 4) ——a-(-12ab°);
(1) 20 cas
5) 0,7mn? - (-m"nd); 6) —0,2m"p? - (—4m*p);
7) —0,6ab?c? - 0,5a3bc’; 8) gm;ﬂ L_gm]grﬁ
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15.3.

15.4.

15.5.

15.6.

O
3HaHITh JOOYTOK OMHOYJICHiB:
1) 20a - (-0,5b); 2) —a? - (-3a"b);
1.3 3 3 10 5 5
3)5b-| —=b° |-2c¢; 4) —xy° - —x"y°;
) [ = j )5 vy
3 o ( b 3 7 1 o 2 3 1 3
5) —ab® | ——a” |-2b°; 6) ——m “p-—m°p-—mp°.
) E ( 6 ] ) g™ P gmp L mp
IlepemuoxxTe OmHOUJIEHN:
1) —13x%y i 12xy3; 2) 0,8mn® i 50m?n;
3) —%abz, 15a2p i —% pb*; 4) 20xy2, —0,1x%y i 0,2x%y2.
SHaAUIITE ABa PI3HUX 3alKcHU OfHOUYJIeHa —12m2n® y Buriaazi mo-

OYTKY ABOX ONHOUYJIEHIB CTAHAAPTHOT'O BUIJIAMLY.

BHaiiniTe aBa pisHMX samucu omHOouJIeHa 18m?n’ y BurIaAmi mo-
OyTKY:

1) 1BOX OOHOUJICHIB CTaHZAPTHOI'O BUIJVIALY;

2) TPhOX OMHOUYJIEHIB CTAHAAPTHOT'O BUTJIALY.

15.7. (Ycno.) IligHeciTh OmHOUYIEH O CTEIEHS:
1) (-mn?)?; 2) (2a*b)?;
3) (m3b?); 1) (-a%)".
15.8. IligHeciTh M0 KBagpaTa OTHOUJICH:
1) 3a; 2) 2b%; 3) —4a3b";
4) -0,1p%*; 5) —%m5; 6) g ptm?.
15.9. IligHeciTh M0 Ky0a OSHOUJIEH:
1) 2p; 2) Tm>; 3) —3a%b?;
4) —0,1a"v?; 5) 1 % 6) -
4 5
15.10. BuxonaiiTe mimHeceHHs OO CTEIEH:
1) (—xy®)3; 2) (-Ta*bc®y? 3) (P’m*q®)
3
4) (~2a2b)%; 5) (% pzc5J : 6) (—c®m1%a3)°.
15.11. TlomaiiTe y BUIVIAAl OQHOUJEHA CTAHAAPTHOI'O BUIVIALY:
3
1) (-5x)% 2) Gp“j ; 3) (-0,2a%b%%;
4) (—ab’cd)S; 5) (-10a''b)5; 6) (a®c19)".

114




Bupasu 3i 3SMiHHUMU. CmeniHb 3 HamypanabHUM NOKA3HUKOM. OO0Hou4J1IeH

=

15.12. ITogaiiTe Bupas:

1
1) §x6; 0,25mbp10; 121a18b2¢* y Burnani keaapaTa oJHOUJICHA;

8
2) 0,001a9%; —125p3b12; 2—766m15a21 y BUTJIAZL Ky0a OfHOYJIeHA.

15.13. Axuii ogHOUJEH CTAHJAPTHOIO BUIVIAAY Ma€ OyTH B OYKKaXxX
3aMiCTh IIPOMYCKiB, 100 PiBHICTH OyJa ImIpaBUJILHOIO:
1) (...)%=4mS"; 2) (...)%2=0,36p%¢%  3) (..)3=-8cY%
4) ( ...)2=1000c%m'2; 5) (.. )* =16a*b®; 6)( ... )5 =cl®p*5?
15.14. Axuii omHOYJIEH CTAHAAPTHOI'O BUIVISAAY IIOTPiOHO 3ammcaTu
3aMiCTb «3ipOUYKu», 100 OfEPKaTH NPaBUJIbHY PiBHICTH:
1) % - 4m®n = 12m"n'?; 2) 5a?b - « =ab";
3) * - (—2m?p) = 24m3p?; 4) % - (—9a%b) = a’b;
5) 5m2a® « « = —5bm2a?, 6) 4m®n - = =—%m2n8?
15.15. Axuii ogHOUJIEH CTAaHZAPTHOI'O BUIIALY Tpeba 3ammcaTu 3a-
MiCTh «3ipouKm», 100 OfepsKaTu IIPaBUJIBHY PiBHICTB:
1) % - 3m?n3 = 15m3n8, 2) —Tp%x3 - + = 21p2x%;
3) * - (-3a3b% = a%b'0; 4) 12p°m - = :—%p3m?
15.16. CopocriTs Bupas:
1) 15m? - 4m?)?; 2) —0,5m5 - (2m3)4;
1 2 .\
3) (-3a%pH?t - | ——ab? |; 4) | -Zac* | -18d°c.
81 3
15.17. TlomaiiTe y BUIVISAL OJHOUYJIEHA CTAHIAPTHOIO BUIJIALY:
1) 6a3 - (2a%)?; 2) —0,8a* - (5a")3;
1 4 °
3) (-2b%a")* -(—ga%j; 4) (—gmn‘lj . 25m*n.
15.18. IlomaiiTe Bupas y BUIVIAAL AOOYTKY umcJja 5 i KBajgpara ne-
SIKOTO BUPAa3y:
1) 5a%b?; 2) 20ctd?ms; 3) % p'2.
15.19. 3anunriTe Bupas y BUIVISAAL OJHOUYJIEHA CTAHIAPTHOI'O BUTJIALY:
3
1) (8ab3)? - (0,5a3b)3; 2) sznsj (~4m")?;
3) —-(-m?n??* - (Tm3n)?; 4) (-0,2x3¢")? - (10xc3)°.
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15.20.

15.21.

15.22.

15.24.

15.25.

o}
CmpocriTs Bupas:
3
1) (10m2n)? - (3mn?)3; 2) (—%azﬁj - (4a°)?;
3) —(3a®m??3 - (—a’m)?; 4) (-5xy®)* - (0,2x5y)*.

IToxmatiTe ogHOUJIEH V BUIVISAAL JOOYTKY ABOX OSHOUYJIEHIB, OMUH
3 AKUX JOpiBHIOE —4ab?:

1) 8a2b2; 2) —%ab‘*; 3) —7,8a3b5; 4) 1%a3b2.

ITomaiiTe omHOYIEH Y BUTVIALL JOOYTKY JBOX ONHOYJIEHIB, OJUH
3 AKUX AOpiBHIOE 3mn?:

1) 12m2n?; 2) —imn5; 3) —6,9m"n8; 4) 1182,

15.23. 3anunrits y BUIVIALL OSHOUYJIEHA CTAHIAPTHOIO BUIVIS-
oy (n — HarypaJbHE YHCJIO):

1) (_O’zan+5bn+2) . (O,5an—2bn+3)’ n > 2;

2) (2a2nb5)3 . (_3a3b3n)2;

3) (a2b3)n . (a2nb)3 . (a2b3n)5;

4) (x2n—1y3n+1)2 . (x3n—1y2n+1)3.

Bigomo, mo 3ab? = 7. 3HaligiTL 3HAUEHHA BUPA3Y:

1) ab?; 2) 5ab?; 3) —9a%b*; 4) 27a3bS.
Bimomo, 1110 5xy2 = 9. 3HalAiTh 3HAUEHHS BUPA3Yy:
1) xy? 2) Txy?; 3) —25x%y*; 4) 125x3y5.

©) Bnpabu grs nobmopenns

15.26.

15.27.

15.28.

116

st mepeBe3eHHA ITKOJSAPIB 0 JIITHBOI'O O3J0POBUOTIO Tabopy
BUKoOpHucTayin 3 MiKpoaBToOycu Mapku «[azemb» i 2 Mikpo-
aBToOycu Mapku <«Borman». ¥ KokHIN «['asesi» posmicTuiocs
10 X yYHiB/y4yeHUIb, a B KOXHOMY «bBormani» — 1mo y yuHiB/
yueruilb. CKiJIbKM BCHOT'O YUHiB/yUeHUIH IIPUOYJIO A0 Tabopy Ha
BiITTOYUMHOK YKa3aHUM TPaHCIIOPTOM? SamUIiTh BiAIOBiAL Y BU-
TVISIAi BUPas3y i SHAWUAITH MOro sHaUYeHHA, Ak x = 20, y = 22.
3aMiHITh «3ipoUuKy» TaKMM BHPas3oM, 100 piBHicTH OyJsia To-
TOXKHICTIO:

1) (B - * = b, 2) (m?)? - & = —m'%;
3) (a-a*?: +«=ad 4) nb - (n-n?»?=x-(n.
n+l mn+2
OO6uucaiTh 3HAYEHHS BUPA3Y ————, fle n — HaTypaJbHe
14
YUCJIO.
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o
XKummeba mamemamuxa

15.29. Yepes cTupaHHA T'yMOBUX IIOKPHUIIOK KOMKHUI aBTOMOOIIHL
IIIOPOKY po3citoe B moBiTpa 10 Kr rymo-
Boro nmuy. Hexait y HeBeIuKOMY MicTeu-
Ky Ha 1000 pomuH KoKHAa UyeTBepTa POAH-
Ha Mae aBTOMOOLIb, a 5 % ycix poaumH
MAalOTh II0 ABa aBTOMOOLIi. CKiJIbKM I'yMO-
BOI'0 INJIY PO3CiIOTHh Y IOBITPA 3a PiK aB-
TOMOOLJI1 KHUTeIiB IIboro Micreura?

B Tligzomyimecs go bubuenns Hobozo mamepiany

15.30. Hakpecaits npaMokyTHuUK ABCD Ta 3amumiiTh yci mapu mep-
MEHIUKYJIAPHUX MPAMUX, AKI yTBOpUJIHCA.

@ Likabi 3aga4i — nomipkyd ograve

15.31. Budammui ykpainui ma ykpaiHku. SamuIliTh 10 TOPU3OHTAIAX

D IIpisBUINa BUAATHUX YKPAIHIiB (3a moTpedu BUKOPHUCTANTE I0-
IaTKOBY JIiTepaTypy UM iHTEPHET) i mpouymnTanTe y BUIiJIEHOMY
CTOBITYMKY OfHE 3 (PyHAAMEHTAJbHUX IIOHATH MaTeMaTHUKU,
3 SKUM BU O3HANOMUTECS B HACTYIIHINA TeMi.

1

7

1. BugaTHuit TMCbMeHHUK, YUeHUH, ITyOJIiI[HCT.

2. Jlerenga omepHOi ciieHu, mpuMagoHHa XX CTOJITTH.

3. BupaTuuii moer i XyJoKHUK, JiTepaTypHa CHaIIIMHA AKOTO BBasKa-
€ThCs OCHOBOIO YKPAiHCHKOI JIiTepaTypu Ta Cy4acHOI YKpPaiHChKOI MOBH.

4. Ilepmia mepeMOXKHUIA Bii YKpaiHM Ha MiKHApOJHOMY IIiCEHHOMY
KOHKypCi «EBpobaueHHsI» .

5. Bumarua axTpuca, Aka mepimna 3po0yia 3Banusa HapoaHoi apTucTku
Yxpaiucokoi PCP.

o 117




TEMA 3

O
6. Im’sa cyuacHOl yKpalHCBbKOI moeTecu Ta aKTHUBHOI I'POMAaJCbKOI Jisu-
Ku cyuacHoi Ykpaiunu (1930 p.H.).
7. ABTrop «EHeimm» — mepIimoro TBOpy HOBOI yKpaiHCLKOI JiTepaTypu,
HaIIMCaHOTO0 HAPOJHOK MOBOIO, OAWH i3 3aCHOBHMKIB HOBOI yKpaiHCBKOI
IpamMaTyprii.

AOMALLHSA CAMOCTIMHA POBOTA N2 3 (§ 10-15)

3aedannsa 1-12 maioms no yvomupu eapiaumu gidnosideir (A—1I"),
ceped axkux auuwe o0un € npasunvHum. Obepimb npasusbHUll 6a-
pianm 6idnosioi.

{Z] 1. Axwuit 3 Bupasis roroxHO piBHMIL Bupasy b + b + b + b?

A. bt B.4+0b B. 4b I‘.%
2. {Axwuii 3 BupasiB € ogHOUIEHOM?
7
A Tx—y B. Tx +y B. = T. Txy
Yy
3. a%:a%=..
A. a3 B. a? B.a I.1
(2] 4. Yxasxirs sHauenHs Bupasy (—2)°3.
A. 8 b. -8 B. -6 I'.6

5. 3Banumniite y BUTJIAAI BUpasy KBaJpaT CyMH uuces m i 3a.

A. (m — 3a)? B. m? + (3a)? B. (m + 3a)? . (m - 3a)?
6. OOGuuciith 3HaueHHA BUpasy 2,5a2, aKio a = —4.

A. -40 B. 40 B. 100 I'. -100

{3] 7. Buaiinirs sHauenHs Bupagy —14 é a+8,3b+4 é a —7,3b, AKIIO

a=19,0b=-3,5.
A. 22,5 B. -15,5 B. -22,5 I'. 15,5
18

8. OOuwumciite

A. 3 B.9 B. 27 r.1
9. (4mp3)2.-(0,6m"p)3 = ...
A. %m%p9 B. 2m8p* B. 2m?23p? T.2m'%p
(4] 10. Axoro HaiibinbIIOr0 BHAYEHHA MOXe Ha0yBaTH BHPA3
1-(a- 3)2
A. 1 b. -1 B. -3 I'. -8
118 O
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11. Vraxite Haiibinbime i3 umcen 2300, 3200 7100 9550
A. 2300 B. 3200 B. 7100 T. 2550

12. 3maligiTh 3HadYeHHs BUpasy 8x2y?, axmpo 2xy? = —5.
A. 25 B. —50 B. 50 I'. 100

Y 3a60anni 13 nompi6bno ecmanosumu 8i0nogionicms Mmixc iHQpOp-
Mayiero, nosnavenow yuppamu ma o6yxeamu. O0na 6i0nosidv 3aiisa.

i3| 13. YcranoBiTh BigmosBigHicTs Mixk Bupasamu (1-3) Ta ixHiMu
suaveHHamu (A-T).

Bupas 3HAYeHHA 8Uupasy
1. 2°: 64 A. 2
1)
2. 1,54 - (1—] B. 4
3 B. 8
84 .95
3. o I. 16

3ABAAHHA AN MTEPEBIPKWN 3HAHb AO 88 10-15

ij_] 1. Yu € TOTOKHO PiBHUMU BUPA3U:

1) 3b + 4b i 7b; 2)a+a+aiad

3) m+ 2ai2a+ m; 4) 3(x — 2)i3x — 2?7
2. TIlopaiiTe y BUIJIAIIL cTelleHS NJOOYTOK:

1)4 -4 - 4;

2) =8+ (=3) - (=3) - (=3) - (-3).

3. Buxowuaiire gmii:

1) x5x%; 2) x7 ¢ x2.
(2] 4. Buaiinits sHaYeHHs Bupagy:

1) 0,4 - (=5)%; 2) 25 — 43 + (-1)5.
5. IlomaiiTe y BUIJIAOi CTelleHA BUPA3:

1) (m?)* - m7; 2) (a®)" : (a®).

6. SBanuniiTh BUpas y BUIJIAAL OJHOUYJEHA CTAHAAPTHOTO BUTJALY:
1 3
1) —0,3m?np? - 4mn?p7; 2) (—§p7aj .
(3] 7. Cupocrits Bupas:

4
1) 0,2a%b - (—10ab3)?; 2) (—imzng] -(4m°n)3.
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O
8. IloBexiTh TOoTOKHICTE 2(a + b — ¢) + 3(a — ¢) — 2b =5(a — ¢).
E 9. IlopiBuAliTe Bupasu:

1) 512 i 2568; 2) 230 j 329,

Jlodamxosei énpasu

i4 10. ToBeniTh, 110 cyMa TPHOX IIOCJTiTOBHUX HEMaPHUX HATYypaJb-
HUX YlceJ JiIuThcsa Ha 3.

11. fIKoro HaliMeHIIIOr0 3HAYEHHS MOJKe HaOyBaTH BUpPa3:

1) m* - 12; 2) (a + 2%+ 77
12. Bigomo, mo 4m?2n = 9. 3HaliAiTh 3HAUEHHS BUPA3Y:
1) 12m?n; 2) 4m*n?.

BMPABU ANA MOBTOPEHHA TEMU 3

Mo § 10
@ 1. Bunumrits Bupasu, SKi € BupasaMu 3i 3MiHHUMMY, y ABi IPyIIH:
y mepiny — Iiji paljioHaJbHI BuUpasu, y APYyry — APOOOBi pairio-
HaJbHi BUpas3u:

2— .
)m-7T,; 2)a5b; 3)%; HB-9 +7-8;
1 3 1 1
5) ——ab; 6 ; N —+—=; 8) a3 — a2 + a.
) 6a )a+63 )x 3 )a 4 4

@ 2. Ha ckjan mpuBesan a MIIIKiB IIYKPY, o 50 KI' Yy KOXXHOMY.
3anuIlriTh BUPasoM Macy BChOI'O 3aBE3€HOr0 IIYKpYy. SHaAWIITH
3HAUYEHHs ITHOT'0 BHpasy, AKINo a = 12.

@ 3. 3anumniite y BUIVISAAI BUPa3y:

1) nBommdpoBe ymMCI0, Yy AKOMY X HECATKIB i Yy OAUHUIID;
2) nBoOIM(POBE UHUCIIO, Y AKOMY 5 MEeCATKIB i a OMWHUIID;
3) TpunudpoBe YUCIO, ¥ AKOMY @ COTe€Hb, b IecATKiB i ¢ omu-

HUIID;
4) TpunudpoBe UYUCIIO, ¥ AKOMY M COTEHb, N AECATKIB i 6 omu-
HUIb.
E 4. Bigomo, mo x — y = 2 i p = 3. 3HAUAITL 3HAUEHHA BUPA3Y:
Dx+p-y 2) x —y + op; 3) (y — X)p;
3y—x) | 6 4
Dpr aa-p’ )Ty p 9% 5y-0
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Ho § 11
{Z] 5. CupocriTs Bupas:
1) 2 + 3a — 5; 2) 0,4m + m;
3) 3p — 2p + 5; 4) —(m — 3).
@ 6. PoskpuiiTe Oy:XKH1 Ta 3BeIiTh MOMiOHI JOJaHKII:
1) 7(5x + 8) — 12x; 2) 9m + 3(15 — 4m);
3) 6(x +1) — 6x — 9; 4) 12x — 2(3x — 5);
5) —-2x + 1) — 32x — 5); 6) 5(x — 2) — 4(2x — 3).

(3] 7. JoBexnitb TOTOMKHICTD:
1) 18(a — 2) = 12a — (20 — (6a — 16));
2)2x—-y+t)-3x+y—1t)-5t-—-y=—x.

E 8. HoBexith, mo cyma OyIb-AKHNX TPbOX IIOCTiJOBHUX IIiJIUX
ypceJ JiJIUThCS Ha 3.

i-x- 9. Yu € TOTOKHICTIO PiBHICTB:

1|a+ 5/ =a+5; 2)|Im2 + 1| =m2 + 1;
3)|m —n|=|n - m| 4) |a| + |b| = |a + b|?
o § 12
@ 10. a) IlomatiTe MOOYTOK y BUIVISALL CTEIIEHS:
10,3 -0,3-0,3; 2)2-(2)-(=2) - (-2);
3) aa; 4)f.f.f.f.f_
Yy Yy yyy
0) IlomaiiTe cTemiub y BUIVISAALI JOOYTKY OMHAKOBUX MHOYKHUKIB:
5
1) m3; 2) 17% H(p+2%5 9 (gj :
@ 11. OGuUuCITiTE:
1)’ 1)?
1) 26, 2) (0,2)3; )| ——=1; 4H|-1—-1;
) ) (0,2) ) [ 8) ) ( 6]
1)2
5 (2% 6 ‘(Zj D DCODE 8 (.
@ 12. He BuUKOHyIOUM O0OYHCJIEHBL, IIOPiBHANTE 3 HYJIeM 3HAUEHHS
BUpPAaa3y:
1) (_1’7)15 ' (_2s7)2; 2) (_293)3 . (_5989);
3) _3’72 : (_2’8)4; 4) _(_2’6)8 ’ (_597)5'

(4] 13. Buaiigirs ocranH© IUdpPY YKCIa:
1) 201513 2) 50117 3) 1006!7; 4) 159 + 168 + 10117,

O
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O

(9€] 14. Yu € guco:

1) 107 + 5 xparaUM uyuCIy 3; 2) 1029 + 7 xparauUM uncay 9?

o § 13

{Z] 15. Ilogaiire y BurIAAi cTemeHs:

1) 673, 2) ada; 3) 98 . 97; 4) p10 : p3;

5) 198 : 196; 6) 715 : 714, 7) (@3 8) (25)%.
@ 16. O0uncIIiTh:

10* -10° 8> .8
SESE R A B R R 2

i 3 | 17. 3HaigiTh 3HAUEHHA X, 32 AKOrO PiBHICTL € TOTOXKHICTIO:
4

1 x 3 1 24
D@y =4 2@EF=8% 3 [(;] } =(;) :

E 18. 3anumnriTe BUpas y BUIVIAAL cTemeHs (n — HaTypaJbHEe YKCJO0):
aS . a2n in
n 5 a .
a”-a
E 19. 3naigiTs ocranHIO MUMpPY ynucaa (n — HaTypajJbHE YKCJIO):
1) 84n; 2) Tan+l

To § 14

@ 20. Axi 3 BupasiB € ommousmeHaMu? fIKi 3 OmZHOUJIEHIB HOZAHO
Yy CTaHJApPTHOMY BUTJIAI:
1) —a?c; 2) Ta - 2b - 4; 3) 17; 4) aaba;

1) (@'®: a2 : a™, te n < T; 2)

5)6[%x—%y}; 6)p + 1; 7 —p? 8) ¢ — ¢?

iz] 21. 3BeniTes OMHOUJIEH OO CTAHAAPTHOIO BUIVIANY, YKaXKiTh HOTo
Koe(iIlieHT 1 cTemiHb:

1
1) —Eazb - 2ab"; 2) 3m - (2m?) - bm7;
1 8
3) —Tap? - 0,1a2p%; 4) 1§m2 . §mc2;
9) —a - (=b) - (~¢) - (-5d); 6) p? - (-2a?) - (-5p7) - a®.

E 22. CkjgamiTh OBa PiBHUX OMHOUJIEHM CTAHIAPTHOTO BUTJIALY 3i
3MiHHUMU @ i b TaK, 11100: 1) cTemiHb KOKHOrO 3 HUX JIOPiBHIOBAB
7, a KoeimieHT mopiBHIOBAB —8; 2) cTemiHb KOMKHOTO 3 HHUX
IopiBHIOBaB 3, a KoedillieHT mopiBHIOBaB 17.

122 O




Bupasu 3i 3SMiHHUMU. CmeniHb 3 HamypanabHUM NOKA3HUKOM. OO0Hou4J1IeH

O
o § 15
@ 23. 3HalgiTh JOOYTOK OMHOUJIEHIB:
1) 3m - 2n; 2) —4p - 2a;
3) 8m? - 3n; 4) —2a3 - (-b").

@ 24. IlogafiTe BUpa3 y BUIVIALL OJHOUJIEHA CTAHAAPTHOT'O BUTJIALY:

1) —2,5m2 - (—~4m3p); 2) 12p2m - (— g p3m7j;

3) 0,6m"a® - 10m2a” - %mS; 4) (—-mn")3;

5) (~2a%b7); 6) (m3p'a®)’.
(3] 25. 3uaiigirs ogHOwWIeH A, AKINO:
1) A - 14m?n = 42m*n?;
2) 3p%q” - A = —21p3q".
26. BukxonaiiTe MHOKeHHS onHouseHiB 0,4m - 10nm? rta 3HaAiimiThH
3HAUCHHS OJepsKaHOro HoOyTKy, akmo m = —2, n = 0,5.
E 27. Yu MorkHa IIoJaTH BHUPA3 y BUMVIAAL KBaapaTa OSHOUJIEHA:
1) 49m8nl2; 2) —25ab8;
3) —0,2m*n? - (—bm2n?); 4) —(-3a%? - 3al2?
28. 3a AKOro HaTypaJbHOrO 3HAUYEHHS N PiBHICTH
2,5a8e)" - 0,16¢5 = 2,5a%4¢8
€ TOTOXKHicTIO?

TonobHe § memi >

TOTOXHI BUPA3U
IIBa BUpasw, BiAMOBimHI 3HaueHHA SAKUX PiBHI MisK co00i0 3a
OyOb-IKNX 3HaUeHb 3MiHHNX, HA3WBAIOTh MOMOMNCHUMU, ad0 mo-
MOXMCHO PiGHUMU.

TOTOXHICTb

PiBHicTh, IKa € TMpaBUJIBHOIO 3a OyIb-AKMX 3HAUCHb 3MiHHUX,
Ha3MBaIOTh MOMONCHICMIO.
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ONOBEOEHHA TOTOXHOCTEN

IloBeCcTH TOTOMKHICTH MOXKHA OSHUM 3 TaKUX CIIOCOO0iB:

> BUKOHATU TOTOXKHI IIePETBOPEHH: ii JIiBOI YacTWHU, TUM ca-
MMM 3BiBIIU 0 BUTJIALY IPaBOi YaCTUHU;

> BHUKOHATH TOTOXKHi IIepeTBOPeHHs ii mMpaBOl YaCTUHU, TUM
caMHUM 3BiBIIN OO0 BUIVISAAY JIiBOI YaCTHHU,

» BHUKOHATU TOTOKHi IlepeTBOpeHHA 000x ii wacTmH, TMM ca-
MHIM 3BiBIIN O0MIBi YaCTUMHM OO OJHAKOBUX BUPAa3iB.

CTEMNIHb 3 HATYPAJIbHUM NOKA3HUKOM
Cmeninv wucna a 3 HamypanrvHum nokashukom n (n > 1) — me

ITOOYTOK 7 MHOMKHHUKIB, KOXKHUU 3 AKUX JOPiBHIOE a:

a*=a-a-..-a, n>1.
%/_/
n MHOKHUKIB

Cmenins yucaa a 3 noka3Hukom 1 — e camMe 4YucJIo a:
1

a =a.
BJIACTUBOCTI CTEMNEHA 3 HATYPAJIIbHUM NMOKA3HUKOM
aman — am+n am+n — aman
(am)n — amn amn — (am)n — (an)m
(ab)" = a"b" a"b" = (ab)"
OOHOYNEH

IMini Bupasm — uucia, 3MiHHI, iX cTemeHi ¥ HOOyTKM — Has3WBa-

I0Th OOHOYJleHaAMU.

dAKIimo ommHouseH € HOOYTKOM, IO MA€E€ OAWH YMCJIOBUIA MHOMK-

HUK, AKUI 3aIUCcaHO Ha IEepIIoOMY MiCIli, a iHIIli MHOKHUKHU € CTe-
IeHAMN Pi3HHX 3MIiHHHX, TO TAKWIH OJHOYJIEH HAa3MBAaIlOTL O00HO-
4eHOM CMmAaHOaApPmMHOo20 6uznady.

Cmenenem o0HOYleHa HA3BWBAIOTH CYMYy IOKAa3HUKIB CTENEHiB

ycix 3MiHHHX, SKi BiH MicTuTbh. SIKIITO OgHOUYJIEH HEe MiCTUTH 3MiH-
HUX (TOOTO € UMCJIOM), TO BBa’KalOTh, IO HMOT'0 CTEIIiHL JOPiBHIOE
HYJIIO.
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TEMA 4

B3AEMHE PO3MILWWEHHA NPAMUX
HA NMAOLWMUHI

Y WX TEMI BU:

O npuragaeTte napanensHi Ta nepneHavKynapHi Npsami;

O Ai3HaeTecs Mpo KyTW, WO YTBOPUNUCA NpU NepeTuHi ABOX Mnps-
MUX Ci4HOIO;

O HaBuuTecs 306paxyBaTn NapanenbHi Ta NnepneHanKynapHi
npsaMi 3a 4OMNOMOroK KOCUHUSA Ta NiHiNKK; 3aCTOCOBYBaTK Bnac-
TUBOCTI KyTiB, O YTBOPUUCS NPK NEPETUHI napanenbHUX npsa-
MUX CIYHOIO, 0O PO3B’A3yBaHHA 3a4ady; 4OBOAUTUN TEOpEeMMU.

§ 16. MepneHaukynsapHi npsmMi.
MepneHaukynsap.
BipcTaub Bif, TOouku fo npsaMoi

MepneHaukynapHi npsaMi

Hexait nmpu nmepeTuHi ABOX IpAMUX a 1 b ofuH 3 KyTiB, IO YTBO-
puancs, € npAMuM, Hanpukaan £ 1 = 90°.

a e £3 =21 =90%
] — T H =
b 112 /1122 — cmiﬂﬂli; 5218_00130900 fIBOD.
213 /2 i /4 — seprn- ) o oo
o el L4 =22=90

AKLWO OAMH i3 YOTUPLOX KYTIiB, LLO YTBOPWUIIUCS MPU NEPETUHI OBOX
© npsamux, gopisHioe 90°, To pelwiTa KyTiB Takox npsimi. Mpo Taki npsmi
KaXyTb, O BOHW NEPETMHATLCA Nig NpsiMMM KyTOM, abo Lo BOHM
nepneHanKynspHi.

IOBi npamMi HasuBaOTh nepneHdukyrApHuUMU, SKITO BOHH
[EePEeTUHAIOTHCA Mifi IPAMHM KYTOM.
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!
N a 3anucyioth: a L b.
b YuTaOTh TAK: «NpAMAa ¢ MePHeHAUKY-
JApHA KO MpAMOI b».

Hna 1moO0ymoBW IIEPIEHAUKYIAPHUX NOPAMHUX BHUKOPUCTOBYIOTH
KpecadapchbKuii KocuHenb. Ha mamaionky 16.1 uepe3 Touky B, dKa
He HaJIeKUTh NPAMIiN a, IPOBeAeHO NpAMY b, NMEPHEeHAUKYIAPHY OO
npamoi a. Ha manoaKy 16.2 Touka C HaJeKUTh IpaAMiil a, i uepes
Hel MepHeHIUKYJIAPHO OO IPAMOI a IIpoBeleHO IpaAMYy c. B obox
BUIIAJKaX TOOYyAOBAaHO €OWHY IIPAMY, AKa IIPOXOAUTH Uepes 3aJaHy
TOUKY i € IepHeHANKYJISIPHOIO A0 IPSIMOI a.

b c
B
C
a a
Maix. 16.1 Maxa. 16.2

OT:xe,

R\ yepes Oyab-IKy TOYKY MSOLMHM NPOXOAUTb NULle ogHa npsma, nep-
O neHauvKyndapHa 4o gaHoi Npamol.

¢ B Touni O, npuuomy AB1CD (mau. 16.3). 3Haii-
. ™ LAOK, sxmio ZCOL = 160°.

Po38’s3aHHA. C O‘ D

m IIpami AB, CD i KL mnepeTHWHAaKTbLCSA \:‘4
K

1) Ockinsxku AB 1. CD, to ZCOB = 90°.

2) /BOL = /COL — ZCOB = 160° — 90° = 70°.
3) ZAOK = /BOL (ak BepTHKalbHi), TOMY Mar. 16.3
ZAOK = 70°.

Bionosidv: 70°.

MepneHaukynsapHi Biapi3KM Ta NPOMEHi

Bidpiskxu abo npomeHi Ha3SHBAIOTH NePneHIUKYLAPHUMUL, SKIIO
BOHHM JICIKATH HA NEPNCHAMKYIAPHUX NPAMUX.
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B3deMHe po3MiujeHHS NPAMUX HA NIOWLUHI
O

Hampuknan, Ha mamgionky 16.4 Bigpisok AB meprneHANKYJIAPHUMN
mo Bigpiska CD, Ha mMaaoHKY 16.5 nmpominb KL meprneHIUKYIAPHUIN
mo Bigpiska MN, a Ha MaawHKY 16.6 mpominb PQ mnepuneHINKY-
asapHuit g0 npomena OS. [[na 3anucy meprneHINKYJIAPHOCTI BiApisKiB
i IpoMeHiB TaKOX BUKOPHCTOBYIOTH 3HAK L.

c M @
P
o b K L 0 S
A B | N
Mas. 16.4 Mas. 16.5 Mas. 16.6

MepneHaukynap. BiactaHb Big Toukn Ao npsaMoi

Ilepnenduxkyaspom 00 npamoi, NPOBEJeHHM 3 HAHOL TOYKH,
HA3WBAIOTh BiIPi30K npAMOi, NepHeHIUKYJIAPHOL A0 AaHOI, OAUH
3 KIHIOIB AKOro — JgaHa TOYKa, & APYrdé — TOYKA HEepeTHHY
npamux. JIOBXHMHY IBOI'O BifipidKa Ha3WMBaIOThL GIJCMAHHIO 610
mowxu 0o npamoi.

Ha magamorky 16.7 3 TOuKum A IIpPOBEIEHO HepPIIeH- ' A
nukynasap AB po npamoi m. Touka B — ocHoéa nep-
nendukynapa, a NOBXKUHA Binpiska AB — BiacTaHb
Bim TOUKU A 0 mIpsMoi m.

@ Aki npaAmi HasmBaloTb nepneHamkynapHumn? O Ak nobyagysatu

( . 20 .l
o NpsMy, nepneHaukynspHy oo gadoi npsamoi? O Lo HasvBawTs 77 B
°  MNepneHavKynsapoM OO NpsiMOi, NPOBEAEHUM 3 AaHOI TOYKM?
O Lo Ha3MBaloTb BiACTaHHIO Bi TOYKM OO NPSMOi? Mau. 16.7

§ Fosb ' sximb 3agaui ma buxonaime bnpabu

ij_] 16.1. Ha axux 3 maaoHKIB 16.8-16.11 300paxkeHO IIepHeHIU-
KyJasapHi npami? 3a moTpebu BUKOpHCTaiiTe KOCHHEIh. BUKO-
HaWTe BiAIOBigHI 3ammcwu.

a M,
p A

m

n N,

Man. 16.8 Mazx. 16.9 Max. 16.10 Maax. 16.11
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16.2.

16.3.

16.4.

16.5.

16.7.

16.8.

16.9.

16.10.

128

O
HaxpeciiTs mpaMy ¢ Ta IIO3HAUTEe TOUKY A, II0 il HAJIEeXKUTh,
i Touky B, 1o il He HaJeXuThb. IIpoBemiTh 3a IOIIOMOIOIO0
KOCHHIISA IpAMi uepe3 Touku A i B Tak, 1mo0 BoHu Oyjam mep-
MEeHAUKYJIAPHUMU 10 IIPAMOI C.

Ilepenecitey masronku 16.12 i 16.13 y 3omuT Ta AJd KOXKHOTO
BUIIQJKY 3a JOIOMOIOI0 KOCHHIIS IIPOBEIITHh IIPAMY b, IIO IIpo-
XOOUTH Uepe3 TOUKY B IeprneHInKYJISIPHO A0 HIPSIMOI a.

«B
a /
\ _ -
Mau. 16.12 Mazx. 16.13

Ha mamionky 16.14 npawmi a i b nepreHau-
KyaapHi. Yu nmepneHINKYJIAPHI:

1) Bigpiskm AB i MN;

2) nmpomiab EA i Bigpisoxk CM;

3) Bimpisku AB i DE;

4) nmpomeni CN i CE?

Ha mamonry 16.14 npawmi a i b neprnengu-

KyaapHi. Un mepneHANKYIAPHi: Maz. 16.14
1) Bigpisku DE i CN; 2) npomeni CM i CA;
3) mpominb CE i Bigpisok CA; 4) Bigpisku BD i MN?

16.6. HakpecaiTs nmpamMy a, mo3HAUTe TOUYKY A, IO po3MiIieHa
Ha BigcraHi 2,5 cMm Big mpamoi a, i Tourky B, 10 po3MillleHa Ha
BimcTaHi 4 cM Bijg mpsMoi a.
IIpoBeniTy mpsmy m, mo3HauTe TOUKy P, 110 poamimieHa Ha
BimcraHi 3 cm Big mpsamoi m, i Toury K, 1o posMmilneHa Ha
Bigcrani 1,5 ¢cM Big mpamoi m.
Haxpecuits Bigpisku AB i CD Tak, 11100 BOHU OyJIM IepPIEHIH-
KYJSPHUMU Ta He IIePeTUHAJUCH. A
K
Haxpecuaits npomeni MN i KL tak, o0 BoHHI
Oynu NMepHeHIUKYJIAPHUMEA Ta IepeTHuHAaJICS.

Ilpsami AB, KL i MN mneperumatorsca M O N
B Touni O (man. 16.15). Yu e mepreHAUKY-

asgpauMEu npami AB i MN, akmio: L
1) LAOK = 25°, ZKON = 66° B
2) ZLON = 118° ZLOB = 28°? Mau. 16.15

O



B3deMHe po3MiujeHHS NPAMUX HA NIOWLUHI

O

16.11. IIpami AB, KL i MN neperunatmTtbca B Toulli O (maj. 16.15).
Yu € nepueHIUKyIapauMu napami AB i MN, akio:

1) Z/MOK = 122°, ZAOK = 31°
2) /MOL = 59°, /LOB = 31°?

E 16.12. (VcHo.) Yu € npaBuabHUM O3HaueHHs: «[lepmeHaukynsap
0 TIPAMOI — 1ie OyAb-AKWil BiApi3oK, MEPUeHAUKYJISIPHUN 0
naHol mpamoi»? Yomy?

16.13. Ilpami AB, CD i MN mneperuHaioThbcs B Touli O, IpUUYOMY
AB | CD (max. 16.16). 3HaigiTh:

1) /MOD, sximo /NOB = 25°%  2) ZCON, saxiio ~MOB = 150°.
C M| F
N
A 0] B K o L
M
D P/ N
Mamn. 16.16 Mam. 16.17

16.14. TIpami KL, MN i PF mnepermHaioThbCsi B Touli O, mpuyoMy
KL 1 MN (maj. 16.17). 3HaiigiTh:

1) Z/KOP, akuo /NOF = 140°;  2) ZKOF, akimio /PON = 37°.

16.15. Kytu ABC i CBM upsawmi. HoBemits, 1mo Toukum A, B i M
JesKaTh Ha ONHiN mpsaMiii.

16.16. [IBa CyMisKHUX KYTH, III0 YTBOPUJNCA B PE3yJbTaTi IIEPETUHY
IBOX IPAMUX, PiBHI MixK coboro. loBemiTh, I10 Iie IIEpIEHIU-
KYJIAPHI mpAami.

16.17. AB | CD (maxn. 16.18), ~ EON = 110°. 3uaiigite ~ CON, akiio
ZLAOE = 20°.

16.18. AB 1 CD (mauxn. 16.18), ZCON = 135°, LAOE = 25°. 3HauimiTs
2/ EON.

E 16.19. Ha mamouky 16.19 Z~AOB = ~COD, ~ BOC = / DOE.
Hosenite, o OC 1 AE i BO 1 OD.

A
E c
0 B D
C ‘ D
B N a 0 E
Max. 16.18 Maxn. 16.19
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16.20. [loBexniTh, I1I0 TPOMiHb, IPOBENEHUN UYepe3 BEPIINHY KyTa
IEePHeHIUKYIAPHO OO0 IHoro OiceKTpucu, € O0iCeKTpHCOo KyTa,
CYMi}KHOT'O 3 JTaHWM.

16.21. IIpomeni OK i OL e Gicekrpucamu KyTtiB AOB i BOC Biarmo-
BigHO, mpuuomy OK | OL. [oBenitw, 1m0 Kyt AOB i BOC —
CyMiKHi.

©) Bnpabu grsa nobmopenns

16.22. Ha mpawmiit mocaimoBHO mmosHaueHo Touku M, N i K. 3HaUIiTh:
1) MK, axmo MN = 3 cm 2 mm, NK = 4,1 cwm;
2) MN, asxmo MK = 7,8 cm, NK = 2 cm 5 mM.

16.23. 3HaiigiTh CyMiMKHI KyTH, PISHUIA AKUX OOpPiBHIOE 36°.

Kummeba mamemamuka

16.24. Pynon mmnajgep mae saBmupmiru 50 cm i s3aBmosxkxu 10 M.
IToTpi6bHO OOKJEiTHM CcTiHM B KimMHAaTi, mOB:KHMHa sKoi 4,5 M,
ImupuHA — 3 M, a BucoTta — 2,5 M. 3araJjbHa ILJIOIIa BiKHAa
i mBepeil ctaHOBUTH 3,5 M2.

1) CkisnbKu PYJIOHIB IOTPiOHO KymuTu?

2) CKiJbKY KOPOOOK KJIEI0 3HAMOOMTHCS, SIKIIO AJIS TOTO, III00
MIOKJIeiTH 4 PYJIOHM IIIIaJjep, BUTPAuYaeThCA OgHa KOopobka?

3) CKiJbKY KOIITYyBaTUMYTh MaTepiayiu, SKIO PYJIOH IIIIIaJiep
komurye 240 rpH, a KopoOKa KJeio — 85 rpH?

Tligzomyiimecs go bubuenns Hobozo mamepiany

16.25. Hakpecaite KBagpar ABCD Tta 3anuiiiTe yci mapu mapa-
JICIbHUX NPAMUX, SKi YTBOPHJINCA.

@ Likabi 3aga4i — nomipkyd ogHave

16.26. IlepuMeTp IPAMOKYTHHKA HOPiBHIOE 32 CM, a JOBXKMHA KOXKHOI
3 MOr0 CTOPiH € I[iJINM YMCJIOM CaHTHMMeTpPiB. Hu MoiKe ILjIoIIa
MIPAMOKYTHHKA TOPiBHIOBATH:

1) 256 cm?; 2) 220 cm?;
3) 64 cm?; 4) 60 cm?;
5) 55 cm?; 6) 54 cm2?
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B3aemHe pO3MiIM,€HHﬂ npsmMmux Ha NAOWAUHI

§ 17. NapanenbHi npami

MapanenbHi npami. OcHoBHa BNacTUBICTb
napasiesibHMX NPAMmUX

IBi TpAMi Ha OJOIMWHI MOMKYTh MaTH CILJIbHY TOYKY (IIepeTuHa-
THCs) abo He MaTHU CIIIJBHUX TOUYOK (HE MEePEeTUHATUCH).

s

. )

N . . .
JBi mpaAMi Ha NJIOIMWHI HA3WBAIOTH NAPALELbHUMU, SKIIO
BOHH He IIepeTHHAIOTHCSH.

/ 3amucyiors: a || b.
YuTaoTh Tak: «IpaAMa ¢ mapa-
/ nenxnHa npamiit by,
N J

HaBxosmo mHac € Oarato TmIpUKJIAIiB
nmapaJjejJbHUX  NOPAMHX: HOPAMOJiHINHI | @ [—————— =
OIIAHKW IJIAXY SaJi8HUIll, T'OPH30H-
TaJbHi YM BEPTUKAJbHI IIPAMi 30mIuTa
Y KJITHHKY, IIPOTHJIEKHI CTOPOHU paMu
TOIIIO.

Hna moOymoBu mapajieIbHUX NPAMUX
BUKOPHCTOBYIOTh KPECIAPChKUIT KOCUHEIHh |7
i gimitiy. Ha wmaxamonky 17.1 mokasaHo,
AK uepe3 TOUKYy B, AKa He HAJEXUTh
npaMiii a, mpoBeleHo npaMy b, mapa-
JeJbHY IpAMill a. Mar. 17.1

3maBHA ICTMHHOIO BBaXKAIOTh TaKy
aKciomy, III0 BUPAYKAE OCHOBHY B61ACMUBICMb NAPALEJbHUX NPAMUX.

VIII. Yepe3 TOuKy, IO HE JICKHUTH HA NaHIH MpAMii, MPOXOJUTH
TLIBKM OHA NpsAMa, NapajeibHa AaHii.

ITio akcioMy HasWBAIOThL AKCIOMOI NAPANEALHOCMI NPAMUX.

MapanenbHi BiApi3KM Ta NpOMeHi

Bidpisxu abo npomeHi HAa3HMBAIOTh NApPalielbHUMU, AKIIO BOHH
JIeJKaTh Ha NapajeIbHUX IPAMHX.
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Ha wmagomxy 17.2 Bigpisoxk AB mnapajeabHuii Bigpisky MN,
Ha MaJgioHKY 17.3 Bimpisoxk CD mapaJjenbHUil mpomeHio PK, a Ha
MaoHKYy 17.4 mpominb GN mapasenbHUl npomenio FL. Ina samucy
mapaJjeJbHOCTI BiIpidKiB i MpoOMeHiB TaKOyK BUKOPHMCTOBYIOTEH 3HAK

A B C D N G

M N P K F L
Mau. 17.2 Mau. 17.3 Mau. 17.4

[JdoBeneHHs Big cynpoTMBHOIO

Mu B:Ke OOBOAMJIN JesdKi TeopeMH Ta PO3B’A3yBaJM 3ajaui Ha
JoBemeHHA. PosrisgHemMo 3amady, Vv AKifl 3acTOCyeMO Ile OOMH BaiK-
JUBUN CIIOCiO HOBEIEeHHSA reOMeTPUUYHIX TBEPIKEHb.

m HoBecTu, 1110 KOJIM IIpAMa IepeTUHAE ONHY 3 ABOX Ilapa-
- JIeTbHUX NMPAMUX, TO BOHA MEePETUHAE i APYTy OpAMY.

Ilosedenns. Hexati a i b — nmapanenbHi IpaMi i mps- c
Ma ¢ nepetuHae npamy b B Touri K (man. 17.5). b I§/
1) ITpunycrtumo, 110 IpsAMa ¢ He IepeTUHAE IIpHA- /

My a, To6TO0 ¢ || a.

2) Ot:xe, uepe3d TOuKy K mpoxXomATh ABi mpaAMi ¢
i b, aki oObuaBi mapasenbHi mpamiii a. Ile cymepe- Mau. 17.5
YUTh aKCioMi ImapajejibHOCTI MPAMUX.

3) OT:ke, Hallle TPUIIYIIEeHHA € XUOHWUM, 3HAYUTH, IPABUJILHUM
€ Te, III0 IIpAMA C IIepeTUHAaE NPAMY a. TBepI:KeHHA NTOBeJeHO. M

a

3ayBa)KmMoO, IIf0 CHIOCi0 MipKyBaHHS, AKHM MM [JOBeJH TBeEp-
I:KeHHS IIOoIepeIHbOI 3ajadi, Ha3MBAIOTh 008€0eHHAM 6i0 cynpomus-
Hozo. IIlo6 moBecTH, 1110 IPSAMI a i ¢ TIEPEeTUHAIOTHCSA, MU ITPUITYCTUIIN
IpOTHJIEKHe, TOOTO IO @ i ¢ He MepeTHUHAIOThCA. ¥ IIPOoIleci MipKy-
BaHb, 3 OIVIALY Ha Il IPUNYINEeHHSA, MU OPUUIIIN O0 IPOTUPIUUA
3 akKciomoro mapaJiesibHOCTi nmpamux. Ile osHauae, 1110 Hallle TPUITY-
IeHHs OyJIo XMOHWM, OT:Ke, IIPABUJIbHUM € IIPOTUJIE’KHE OO0 HbBOT'O
IPUIIYIIeHHs, TOOTO 10 IpPsaMa ¢ IIePeTUHAE NPAMY d.

CyTb [OBeIeHHS Bifi CYIpPOTHUBHOTO MOJIATAaE B TOMY, IO HAa
IIOYATKY [OOBEJEeHHS NPUIYCKAEThCA ICTUHHICTh TBEPAKEHHS, IIPO-
TUJIE}KHOTO TOMY, IO IIOTPiOHO moBectu. /logedeHHs (MipKyBaHHS)
HA OCHOBi IILOr0 IIPUNOYINEHHS NPUBOAUTH IO BUCHOBKY, AKHUI CyIIe-
peunuTs abo yMOBiI Teopemu (3amaui), abo mAessKOMYy 3 iCTUHHHX TBep-
I)KeHb (aKciomi, TeopeMi TOIO), a Ie O3HAUATHUMe, IO HMPUITYIIEeHHS,
MIPOTUJIE;KHE TOMY, sIKe HOTpibHO Oysao moBectu, € xmbHuUM. OTiKe,
iCTUHHUM € Te, II0 BUMAaraJjiocs JTOBECTH.
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A Y «Hayanax» EBknig geski 3 akciom HasuBaB [10-
% cmyrnamamu. Tak, 30Kkpema, 3 Mm’'AToro nocrtynarty
EBkniga, akmin Wwe HasnBakTb akcioMoro rnaparierib-
Hocmi Eeknida, bakTU4YHO BUNMMBAE, LLO Yepe3 TOUKY, sika He NEeXUTb Ha
AaHI NpAMIA, MOXXHa NPOBECTU TifTbKM OOHY NPsIMY, NapanensHy AaHin.
MpoTarom noHag OBOX TUCAYOMiTb YYEeHi Hamaranmcs OOBECTU MATUN
noctynat Eskniga. Ha nodatky XIX cT. Tpn BugatHux yvyeHux — M. I. Jlo-
baueBcbkun (1792-1856), K. ®. Naycc (1777-1855) ta A. bonban (1802—

o

1860) — He3anexHo OAMH Bid OOHOrO OiALLIIA BUCHOBKY,
IO OoBecTU M'ATnin noctynat EBkniga HEMOXNMBO, BiH
€ MN0YaTKOBMM MOMOXEHHSAM, @ TOMY € aKCIOMOIO.

M. I. lobayeBcbkuii nioB Aani i, 3aMiHUBLUN aK-
cioMy napanenbHOCTi Ha TaKy: «4Yepe3 TOYKy, Lo He
NEXUTb Ha AaHin NpsMin, NPOXoasTb LWOHANMEHLUE ABI
npsMi, WO nexaTtb 3 AaHOK MNPAMO B OOHIN NoLwwmn-
Hi i He nepeTuHaloTh ii», NobyayBaB HOBY reOMETPIlD —
HeeBknigosy. Ii ctanu HasmBaTn «reometpieto Jlobadyes-
CbKOro».

K. ®. laycc
(1777-1855)

@ Aki Npsimi HasmBatoTb NapanensHUMn? O Aki IHCTPYMEHTU BMKOPUCTOBYHOTL 411 MO-
OypoBu napanenbHux npamux? O CcopMyntonTe akciomy napanenbHOCTi NPSIMUX.
O MoscHiTb, Yy YoMy nonsirae crnocid 4oBeAEHHs! Bi CyNnpPOTUBHOTO.

§ Fosb ' sximb 3agaui ma buxonaime bnpabu
E

17.1. 3anuIniTe 3 BUKOPUCTAHHSAM CHUMBOJIIB:

1) opsama a mapaJieJibHA OPAMIin m;
2) nmpama CD mapaJjenbHa npamiit PK.

17.2. Ha akux 3 maaoHKiB 17.6—17.9 300pakeHo mapaJjiejibHi IpsamMi?

ba\ p z
\

Maxn. 17.6 Max. 17.8

Mau. 17.7

Mau. 17.9
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17.3.
174.

17.6.

17.7.

17.8.

17.10.
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O
VYKaxiTh mapu mapaJjebHUX IPAMUX Ha MaaooHKy 17.10.

1) laro mpamy b i Touky K, mro ifi He HajgeKuTh (Maj. 17.11).
CKifbKM MOKHA IIPOBECTH dYepe3d TOUYKy K mpaAMuUx, Imapa-
JIeJIbHUX OpAMii b?

2) CrinbKmM B3araJji MOKHA ITPOBECTH MNPAMUX, ITapaiebHUX
opamii b?

b n
w [/ K
./ / b
Maj. 17.10 Man. 17.11

17.5. IlpoBenite npsamy [ i mos3HauTe Touky A, 110 il He HaJe-
KUTH. 3a MOMOMOT'0I0 KOCUHILA i JiHINKY uepe3 TOUKy A mpose-
IiTh IpAMYy, napajejabHy npamii [.

IlosnauTe Tourky P i mpoBemiTh NpAMY a4, III0 He TPOXOAUTH
yepe3 II0 TOYKY. 3a JJOIIOMOro0 KOCHHIIA i JiHiMiKM uepes
TOUKYy P IIpoBeniTh IpSAMYy, IIapajieJibHy NPpAMii a.

Haxpecaites Bigpisku AB i CD ta npomins KL Tak, 1mo0 Bif-
pidok AB 0yB napaJjieibHUN mpoMeHio KL i meprneHauKyIapHUA
mo Bimgpiska CD.

Haxpecaits nmpomeni MN i KL Ta Bigpisok AB Tak, 1100 1mIpo-
Mminb MN OyB mapaJjenbHU npomMeHio KL i meprneHauKyIApHUNA
Io Bimpiska AB.

17.9. 1) Hakpecaite ZABC = 120° ta mosHauTe TOuKy K, IO
JEeXKUTh Y BHYTPIIIHIA ob0sacTi poro KyTa.

2) Yepes Toury K 3a JOIIOMOT'OI0 KOCUHILA i JIHINKM TpOBemiTh
IpAMYy m, mapajieibHy npomeHio BA, Ta npamy n, nmapaJjeabHy
npomenio BC.

3) BukopucToByooun TpaHCIOPTUD, BHAUIITH KYT MiK IPAMUMU
min.

4) 3polbiTh BUCHOBKH.

1) Haxpecaite /ZMNL, saxwuit popiBHioe 50° 1 mosHauTe
Toury C, 110 HAJEKUTL BHYTPilIHi#l 00JsacTi IbOro KyTa.

2) Yepes Touky C 3a JOIIOMOI'0OI0 KOCHHILA i JIHIAKYN ITPOBEIITH
npAMY a, mapaJjiejibHy mpomerio NM, i nmpamy b, mapajaeabHy
npomeHio NL.

O
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17.11.

17.12.

17.14.

3) BukxopuctroByiouu TpPaHCHOOPTHUDP, 3HAUIITH KYyT MixK IIpd-
mMuMu a i b.

4) 3polbiTh BUCHOBKH.

IIpsawmi a i b meperunaioTbesa. IIpsama m mapaJjesbHa IPAMIT a.
HoBeniTh, 1m0 mIpaAMi m i b mepeTmHAIOTHCH.

IIpami a i b nmapanenbui. IIpsama | He mepeTmHae OPAMY d.
HoBeniTe, 1m0 npaMa [ He mepeTuHae npamy b.

1713. Ilpami KM i KN (man. 17.12)
nepeTnHaOThCcA. Ueped Touky M mpose- n

JIIeHO IPAMY m, HapaJjieJabny npamiit KN, M m

a uepe3 Touky N HIPOBeAeHO IPAMY I,

napajeabHy npamit KM. loBeniTs, 110 T 7
OpsaMi m i n mepeTuHaIThCA. / /
IIpsami a i b — mapasenbHi, opami b i ¢ Man. 17.12

TaKko:K napaJjenbHi. IIpsama [ meperuHae
npamy a. JoBenits, 1o nmpama [ meperuHae npami b i c.

©) Bnpabu gra nobmopenns

17.15.

17.16.

1) Ilosuaure Ha mpamiit m Touku A i B Ta Touxky C, siKa He
HaJEeKUTh OIPAMiH m.

2) Buwmipsaiite Bigcrami AB, AC i BC Ta mnopiBusaite AB
3 AC + BC.

3) 3po6iTh BUCHOBKH.

OmuH 3 KYTiB, II[0 YTBOPUJNCS IPU IIEPETHHI ABOX HPAMHX,
CcTaHOBUTL 25 % Bifm iHmmoro. 3HaNAITHL KYT MiK MIPAMUMMH.

Kummeba mamemamuka

17.17.

Ouraunii MajgaHYUK, [0 Mae€ (GpopMy HIPIMOKYTHHKA 6,5 M
3aBIOBKKM i 3,5 M 3aBIIUPIIKM, IIOTPIOHO BKPUTHU IIJINUTKOIO,
mio Mae (opMy KBajapara, AOBMKHMHA cTOpoHH Akoro 50 cwm.
CkinbKu rporrreil Oyge BUTpPAYeHO Ha Ie, AKIINO OOHA ILTHUTKA
KOIITye 52 I'pH, a BapTiCTh JOJATKOBUX MaTepiaJiiB Ta yKJia-
JaHHsS CTaHOBUTH 35 % Bim BapTocTi mauTku?

@ Likabi 3agaui — nomipkyi ograue

17.18.

Yy MoKHa KBajJpaT, [OOBKWHA CTOPOHU SAKOTO [IOPiBHIOE
2017 kaiTUHOK, po3pisaTu Ha ABi piBHI Qirypu Tak, 1mob Jrimii
PO3pisiB IPOXOAUJIN IO CTOPOHAX KJIITHHOK?
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§ 18. KyTtu, yrBOpeHi npu nepeTuHi
ABOX NPSIMUX CiYHOIO.
O3Haku napanenbHOCTi NPAMMUX
KyTu, yTBOpeHi npu nepeTuHi NpsAMmMX CiYHOIO

IIpamy ¢ HasuBaIOTh CiYHOMW IJIs TPAMUX a i b, c
SIKIIO0 BOHA IIePeTUHAE iX y ABOX TouKax (maJj. 18.1). & 2

IIpu mepetuni npamMux a i b ciuHOO ¢ yTBOpPHU- 45—
Jocs BiciM KyTiB, mo3HaueHWX Ha MaJiOHKY 18.1. b 5|6
Hedaxi mapu nux KyTiB MalOoTh CIelliaJbHiI Ha3BU: P 7\

BHYTpilIHi OXHOCTOPOHHI KyTH: 4 3i6; Mas. 18.1

BHyTpimHi pizHocTropoHHi KyTH: 4 6’ 5;

i 3
BimnoBimui kyrm: 115;216;317;41i

i
8.

(IEEED Ha mamosky 18.1 /2 + /6 = 190°. Buaiiru:

< 1) Z4+ 28 2) /1 + /7.
Posg’azannsa. 1) Ockinbku /4 = /2 (AK BepTuKadbHi) i L8 = £6
(amajoriuno), To /4 + /8 = /2 + £6 = 190°.
2) Kyru 1 i 2 — cymixkui, Tomy 1 = 180° — /2. Amnajgoriuuo
£7 =180° — £6. Tomi £1 + £7 = (180° — £2) + (180° — £6) = 360° —
—(£2 + £6) = 360° — 190° = 170°.
Bionoegiov: 1) 190°; 2) 170°.

OsHaka B reomeTpii

SIkmmo B 3amaui moTpiOHO 3’AcyBaTy, UM IapaJjejbHi mpami, To,
3 OIVISAAY Ha O3HAUEHHS, IIe 3POOUTH HEMOIKJIMBO, OCKiJIBKHY /IS I[HOTO
OpAMi IOTPiIOHO IIPOJOBXKUTH 10 HecKiHueHHocTi. IIpoTe BCcTamoBUTH,
OpaAMi nmapaJjielbHi UM Hi, MOKHA, BUKOPHMCTaBIIMN CIIEI[iaJIbHiI Teo-
peMu, AKi Ha3MBalOTh O3HAKAMMU.

Os3naxa (y reomerpii) — 1e Teopema, AKa BKa3ye€ yMOBHU, BHUKO-
HaHHSA AKUX Ja€ 3MOT'Yy CTBEPAKYBATHU IIPO IIEBHI BJIACTMBOCTL (iryp,
HaJIe;KHICTD 1X IO MEBHOT'0O KJIACY TOIIO.

OsHaka napanenbHOCTi NpPsAMUX
Posrnanemo osnaru mapasesIbHOCTL IPAMHX.

@ TeopeMa (03HaKa mapajeJbHOCTI npamux). SKmo npu mepe-
THHI IBOX NPAMHX CiYHOIO BiAMOBiAHI KyTHM piBHI, TO mMpAMi
mapaJieJabHi.
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o
Ilogedenns. Hexait ipy mepeTuHi mpAMUX K
AB i CD ciubmoro KL yTBOpuamnca piBHI Mix /
coboro BimmoBigui Kytu LKMB = ZMND =a A MANC B
(man. 18.2).
IloBememMo TeopemMy MeTomoMm Bim cympo- € NN D
TUBHOTO. /
IIpunyctumo, mio maHi mpami AB i CD L
He IapaJiesibHi, a NepeTuHAIOTHCA B AeAKil Mag. 18.2

rourti F (man. 18.3). He 3wmiH0OIOUM Mipm

Kyta KMB, nepeHeceMo IOro Tak, Io0 BepIlInHA KyTa — Touka M —
30irmaca 3 Toukor N, mpomims MK 36irca 3 mpomenmem NM,
a npomins MB 3aiiHAaB mojoxeHHA npomeHa NF, (man. 18.4). Toxi
ZMNF, = ZKMF = o. Ockinpku npomiabs NF; He 30iraeTbcsa 3 IIPO-
meneMm NF, 6o F ¢ NF,, to ZMNF, # ZMNF. Ajne  0OyJI0 BCTaHOB-
neno, mo LMNF = o i ZMNF, = o.

K K

Mau. 18.3 Mau. 18.4

Ilpuiimmam mo mporupiuusd, 00 HaIlle NPUIYIIEHHS IIPO Te, IO
npami AB i CD He mapaJiejbHi, OyJ10 XMOHUM. A 3HaUUThL, IpAMi AB
i CD mapaJjieabHi, 1110 ¥ Tpeba OyJio JoBecTi. M

Hacniaku 3 o3Hakmn napanenbHOCTI NpAMMX

Hacnizox 1. fxmo npm mneperuHi ABOX NpAMHX CigHOIO
BHYTpinrHi pi3HOCTOPOHHI KyTH pPiBHI Mi co0o0X0, TO mpami
nmapajxennHi.

Ilogedenns. Hexali ipu 1mepeTwHiI mpAMUx a i b /C(
CiuHOIO ¢ BHYTPIITHI PiBHOCTOPOHHI KYyTU BUABU- _GQ 3
JucA piBHUMU, Hanmpukjgan /1 = /2 (maa. 18.5). /12/
Ane kytu 1 i 3 — BepTukagbHi, ToOMy L1 = /3. b 2
Orxe, £2 =/38. Kytu 21 3 — BiamosigHi, ToMy 3a /
O3HAKOIO IapajeJbHOCTi IPAMHUX MaeMo a || b. m

Maua. 18.5
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B Hacuifok 2. Akmo npu nepeTuHi ABOX NPAMHUX CiYHOIO cyMa
BHYTPIIIHIX OOHOCTOPOHHIX KyTiB nopiBHIOE 180°, To mpami

napaJjejabHi,
Ilogedenns. Hexali mpu mepeTwHi mpaMux a i b c
CiuHOI0O ¢ cyMa BHYTPIIIIHiX OZHOCTOPOHHIX KYTiB 3
a

mopiBaioe 180° wmampukaan 1 + £2 = 180° 5
A

(man. 18.6). Kyru 2 i 3 — cywmixkHiI, TOMY
Z3 + £2 = 180°.
I3 mux pBOX piBHOCTEN BUILIMUBAE, 1o L1 = £3. /
i kyTu € BigmoBiZHMMU, a TOMYy HOpaAMi a i b — May. 18.6

mapaJjesibHi 3a 03HAKOI0 MapaJjieIbHOCTI IpAMuxX. M

Hacainox 3. JiBi mpami, nepneHIUKyJIApHi 10 TpeThol Nmps-
"~ MoOl, mapaJejabHi.

Ilogedennsa. Ha wmanroury 18.7: a 1L ¢ i b 1 c. BpaxoBywounu
HaCJiMoK 2, MaeMo a || b. m

3ayBasKuMoO, IM0 HacHifKu 1-3 MOYKHA TaKOK PO3IVIANATU SAK
O3HAKU IIapaJieIbHOCTI IPAMUX.

¢ K

a m\ B
[ ] C\@
153°
b ] M N

D
L

Man. 18.7 Man. 18.8

m Yu napanenbHi npami AB i MN Ha maniouky 18.8?

« Posé’asanns.
1) £/ BCD = ZACK (ak BeprukaibHi). OTore, £ BCD = 27°.
2) Ockimbrm 27° + 153° = 180°, TOo cyma BHYTPIiIlIHIX OJHOCTO-
pouHix KyTtiB BCD i CDN popiBuioe 180°. Tomy 3a Hacaigkom 2
AB || MN.
Bionoegidv: Tax.
@ O LWo Take civyHa?
g O 3a mantoHkoM 18.1 Ha3BiTb Napu BHYTPILLHIX OAHOCTOPOHHIX KYTIiB; BHYTPILLHIX
®  Pi3HOCTOPOHHIX KyTiB; BiANOBIgHNX KYTIB.
O CdhopmynitonTe Ta AOBEAITL O3HAKY NapanenbHOCTI MPSAMUX | HACNIAKM 3 Hel.
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o
§ Fosb ' sximb 3agaui ma buxonaime bnpabu

@ 18.1. (Ycro.) Ik nasuBaroTh KyTu I i 2 Ha MamioHKax 18.9—

18.11?
c /c c
a \ a a4 |
1 1 T
b
b/\Z/ 2
2 b//
Mai. 18.9 Masn. 18.10 Man. 18.11

18.2. 3anwuiritk, AK HasuBaoTh KyTu I i 2 ma MaaoHKax 18.12-

18.14.
b p p

mn m

1
1 m \'1\
n
2

n

\
Maux. 18.12 Mau. 18.13 Mau. 18.14

18.3. 3anwumriTs yci mapu BHYTPIIIHIX OJZHOCTOPOHHIX KYTiB;
BHYTPIIIIHIX  PiBHOCTOPOHHIX KyTiB; BIiAIOBIiZIHMX KYTiB

(mas. 18.15).
A K C p /B F Be De
N C
B M Dy L B B
L K a C
Mai. 18.15 Mai. 18.16 Mai. 18.17

18.4. 3anwurrite yci mapm BHYTPIMIHIX OJHOCTOPOHHIX KYTiB; BHYT-
PillTHiX Pi3HOCTOPOHHIX KYTiB; BigmoBimumx KyTiB (MaJj. 18.16).

(2] 18.5. (¥cro.) Yu napanensHi npami AB i CD Ha mamonKy 18.17?
Yomy?
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18.6. Axumu € npami a i b (mapajelbHUMU UM TAKUMH, IO IEPETHU-
HAIOThCsA) HAa MaJIOHKax 18.18-18.237

a /¢ a\\ a 50N

65°, 45°
b 65° b 130° b 50°
/ N\ N\
Mas. 18.18 Mau. 18.19 Maux. 18.20

. / a o “\100°
120° 100°\

b 1197// b 80°
/ \ \

Maax. 18.21 Maxn. 18.22 Mazx. 18.23

98°

(=

18.7. Ha mamfonky 18.24 mosHaueHO MipH IBOX KYTiB, III0 YTBOPUJIUCS
IpU IIepeTuHi npaMmx m i n ciu"oro p. O6umcaiTe Mipu Bcix
iHIIUX KYTiB, IO yTBOpuaucA. Yu mapaJesbHi npami m i n?

18.8. Ha mauonry 18.25 mosmaueHo Mipu ABOX KYTiB, III0 YTBOPUJINCS
IIpU IepeTuHi mpaAMux a i b ciumoio d. OOuuciaiTh Mipum Bcix
iHmIMX KyTiB, 110 yTBOpmaucdA. Yu mapaJjeabHi opami a i b?

d
a 50°
m n A
b .
/é:; 130

Man. 18.24 Maxn. 18.25 Maxn. 18.26

18.9. Homosuites MmasroHok 18.26: mpoenites npamy CM Tak, 1100
Kyt™u ABC i BCM Oynu BHYTPIiIITHIMHU PiSHOCTOPOHHIMU KyTaMu
naa npamux AB i CM Tta ciunoi BC. Sk poamicTaThCAa TOUKU A
i M BimuOocHO mpamoi BC?

P
18.10. HomoBHiTH,  MaiioHoK  18.27:  mpoBeniTh
npamy KA rtak, mo6 kytu AKN i KNP Gynu
BHYTPIIITHIMH OJHOCTOPOHHIMHW KyTaM® IJIs P /N
npamux AK i PN ta ciuroi KN. fIKk poamic-
TATbCA TouKu A i P BigHocHO npsamoi KN? Man. 18.27
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18.11.

18.12.

Ha wmamorry 18.28 yraXiTh mnDapaJjeiabHi OpaAMi, SIKIITO
/1 =118° /2 =62° /3 = 63°

Ha wmanoEkKy 18.28 yRaKiTe mnapajenbHi OpAMi, SAKIIO
Z1=121° 22 =60° £3 = 60°.

a / m
b /\GI 2 :
¢ //\%3 7 b

Man. 18.28 Man. 18.29

18.13. Uepes Touky A 3a JOIOMOIOI0 JBOX KPECIIPChKUX
KOCHHIIIB mpoBesu npamy a (maja. 18.29). Um mapaJsienbHi
npami a i b? BiamoBias oOr'pyHTyiiTE.

18.14. 1) Bumipaiite L ABC (man. 18.30) i HakpecaiTh Oro B 30IIUTI.
2) Ilobynyiite ~ PCK, 1o nopiBHIoe ~/ ABC A
i € TioMy BiZIIOBiZHWIM.
3) HasBiTh mapaJsesbHi mpsami, AKi yTBO-
punucsa. OOr'pyHTyiiTe iXHIO IapaJjeib- B\ é’
HICTh.
oL Mau. 18.30
18.15. 1) Bumipatite MNP (man. 18.31)
1 HaKpecCJIiTh MOro B 30IIUTI. M
2) Ilobynytite Z/APB, 110 JIOpPiBHIOE
Z MNP i € 1ioMy BiZIIOBiTHWIM.
3) HassiTs mapaJsenbHi npami, aki yTBopu- N P
aucsa. OOrpyHTyHTe IXHIO IapaJeJbHiCTb. Mau. 18.31
18.16. IIpsama AB neperunae npamy CD y Touni A, a npamy MN —
y Toumi B, LZCAB = 90°, ZABN = 90°. Yu mnapaJeabHi
npsami CD i MN?
18.17. Ha mamionky 18.32 £ 1 + /2 = 180°. losexiTs, 1o a || b.
18.18. Ha mamionky 18.83 £1 = £2. loseniTs, mo m || n.
4 p
o 1) n
b \ n /
29 2]
Mau. 18.32 Maun. 18.33
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18.19.

18.20.

18.21.
18.22.

3

18.24.

18.25.

18.26.

Ha mamonky 18.34 £4 + £5 = 190°. 3HaiigiTh:
) /2 + /7 2) /1 + /8; 3) /3 + /6.
Ha mamonky 18.34 /3 + /6 = 160°. 3uaiigiTs:
1) L2+ £7; 2) L1 + £8; 3) L4 + Z5.

M/ N
i,

4\3 F
5\6
Man. 18.34 Man. 18.35

ZABC = 70° ZBCD = 100°. Yu moxxyTh npami AB i CD 6yTtu
napaJjenbHuMu? BiamoBiab oOr'pyHTyiiTE.

ZMNP = 60° ZNPK = 120°. Uu moxkyTh npami MN i KP
OyTu mapaJieabHUMU? Bigmosigbk oOI'pyHTYIATE.

18.23. KyT mMixk nmpamMuMu a i b JOpiBHIOE KYTY MiK IPAMUMU
b i c. Yz mMoKkHaA CTBepIKyBaTH, IO OPAMi a i ¢ mapajeabHi?

IIpama c € ciunomw ayaa npamux a i b. Yorupu 3 BocbMU KYTiB,
IIT0 YTBOPUJIHNCHA, AOpiBHIOIOTE mo 30° a pemita 4OTHUPHU — IIO
150°. Yu mosKkHa CTBepIKyBaTH, 110 OPAMi a i b mapaJjiesbHi?

MF — oGicexkrpuca xyra KMN, KF — Oicekrpuca kyra MKP
(man. 18.35). £ MKF + ZFMK = 90°. losexirs, mo MN || KP.
IIpami a i b nepnenauKyaapHi g0 npamoi m. Ilpsama ¢ mepe-
TUHAE OpAMYy a. Yu meperuHaroThesa npaAmi b i ¢? Bigmosinb
OOT'pyHTYIATE.

©) Bnpabu gra nobmopenns

18.27.

18.28.
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1) Hakpecaite ZABC = 70° i mosHaute TouKy K, 10 HaJe-
JKUTh IpoMeH:0 BA.

2) Yepes Touky K 3a 1OIOMOTrOI0 KOCHHIIS ITPOBEIITH IPAMY M,
MePIEeHAUKYJIAPHY A0 npoMeHda BA, Ta npaAMy n, IeplIeHIuKY-
JapHY 1o mpomens BC.

3) Kopucryounch TpPaHCIOPTHUPOM, 3HAWAITH KYT MiMK IIps-
MMM m i n.

Bimomo, mo L AOB = ZBOC = 130°. 3uaigite LAOC.




B3aemHe pO3MiIM,€HHﬂ npsmMmux Ha NAOWAUHI

o
XKummeba mamemamuka

18.29. 3adaua-scapm. 3pict Cepria 1 m 60 cm. Ha ckinbKu KisomeTpis
BepxiBka rososu Ceprid mpoiinnia 60 Oinbille, HidK KiHeIlb ¥0oro
HOT'Y, IKOM BiH MaB 3MOT'y IPONTH 3eMHY KYJIIO IO ii ekBaTopy?

@ Likabi 3agaui — nomipkyi ograue

18.30. Yu mokHA TPUKYTHUK PO3pis3aTw Ha YACTHUHU TaK, 11100 yTBO-
puJIoCA TPU YOTUPUKYTHUKHU? SKIMO TaK, TO BUKOHAUTE IIe.

§ 19. BnacTuBicTb napanenbHux npsiMMX.
BnacTMBOCTI KyTiB, yTBOpPEHMX NPU NepeTuHi
napanenbHUX NPSIMUX CiYHOIO

BnactmBocTti napanenbHuUx npamMmx
PosrisauaeMo BjacTUBICTH mMapaJieibHUX IMIPAMUX.

G Teopema 1 (BJaCTHBICTE IMAPANEIBHHX IPAMHX).
Aei npami, mapagexsni Tperiii npamiil, mapasenasHi ogHA
OJHiI,

Iosedenns. Hexaii mpami a i b mapasenbHi g
npamiii c. [losexemo, 1o a || b.

3acTocyemMoO IOBeIEHHSA Bil CYyIIPOTUBHOIO.
Ilpuniyctumo, 1m0 mpamMi a i b He mapa-
JIeJIbHI, a IIepeTHHAIOThCA B JedaKii Toumi N
(maa. 19.1). Ot:xe, yuepe3d Touky N IPOXOAATH Mau. 19.1
IBi mpami a i b, 1o nmapaaenbHi npamii c. e
CyIepeunuTh akcioMmi mapaJjenabHocTi mpammux. OTike, Hallle OPUIY-
meHHa € xubaUM. Tomy a || b. Teopemy moBezseHO. M

/

b =eN

\

BnacTtuBicTb BignoBigHMX KyTiB, WO yTBOPUIUCA
npu NepeTuHi NnapanesibHUX NPAMUX CIYHOKO

PoarnsgaeMo BJIaCTHBOCTI KyTiB, IO YTBOPWJIMNCSA IIPHU IIEPETHHI
napaJjejbHIX OPSIMHUX CiUHOIO.

(1\ Teopema 2 (BIaCTHUBICTh BiAMOBIAHUX KYTiB, IO YTBOPHJINUCH

Py TEPEeTHHI NapajeJbHUX NPAMHUX cigHoo0). Bigmosimmi
KyTH, II0 YTBOPHJMCHA IIPH NEPETHHI MapajieIbHUX MPAMHX
ciuHO10, piBHI MiXx co6010.

o 143



TEMA 4

O
llogedennsa. Hexait mnapasensHi npsavmi AB i CD mneperuHae
ciuna NK (mai. 19.2). IloBegemo, mo /NAB = ZACD.

IIpunycrumo, mo £LNAB # LACD. Ilposegemo npamy AB; Takx,
mo6 BUKOHyBaznacsa piBHicTe LNAB, = ZACD. 3a 03HaKo0 Iapa-
JeapHOCTL mpamux npami AB; i CD napajenpHi. Ajle X 3a yMOBOIO
i AB || CD. Ilpuiimau go Toro, Io depe3 TOUYKY A IPOXOAATH IBi
npami AB i AB,, napaJjeiabHi npamii CD, 1o cynepeuuThb aKciomi
napaJiesibHOCTi mpamMux. OTiKe, Hallle TPUNYIIEHHA € XUOHUM i TOMY
BIIMOBiHI KyTW, YTBOPEHI IIpM IIepPEeTHUHI NapaJieIbHUX NIPAMUX
ciuHOI0, MiK coboio piBHi: /NAB = ZACD.

Teopemy moBemeHo. m

N,
Z/ By - a 70>
~
——Ta B 80°
- 80
/c D
K
Mau. 19.2 Maui. 19.3

m SHalTH HeBiJOMUI KyT X 3a MajaoHKoOM 19.3.

. Posg’sa3annsa. 1) OckinbKku BHYTPINIHI Pi3HOCTOPOHHI KyTH, YTBO-
PeHi Impu mepeTuHi ciuHOIO ¢ IpAMux a i b, piBHi MiK coboro (06u-
nsa 1o 80°), To a || b.

2) BignoBimHi KyTu, yTBOpeHi IIpu IepeTHHi ciuHOIO d ImapaJieib-
HUX IpAMux a i b, piBui mixk coboro. Tomy x = 70°.
Bionogidv: 70°.

MNpsama Ta o6epHeHa Teopema B reoMeTpil

Teopema 1po BJACTHUBICTH BiAIIOBIZHMX KYTiB, YTBOPEHUX IIPU
mepeTUHi IapajelbHUX IIPAMUX CIYHOIO, € 00epHeHO0l OO0 O3HaKUu
mapaJjejJbHOCTI IPAMUX.

Iloscammo, aAK 1e cuaixg poaymitu. KoskHa Teopema mae ymosy
1 8ucHoB0K. SIKIIO IIOMIHATH MiCI[IMM YMOBY i BUCHOBOK TE€OPEMM, TO
OIIePKMMO HOBe TBEP/:KEeHHs (IpaBUJIbHE a00 HelpaBUJIbHE), YMOBOIO
SAKOro OyZe BUCHOBOK IIi€i TeopeMm, a BHCHOBKOM — ii ymoBa. SIKIIO
ollep;KaHe IIPM I[bOMY TBEPAKEHHA € iCTHHHHUM, HOro Has3WBaIOTh
meopemon, o6epHeHo0 00 0aHoi, a 110 TeOPeMY — NPSMOI0.

Y Teopemi, siKa BUpaskae O3HAKY IIapaJieIbHOCTI IPAMUX, YMOBOIO
€ IepIlla YaCTUHA TBEePIKEeHHS: «IPH IEePeTHHi ABOX MPAMUX CiUHOIO
BimmoBimHI KyTu piBHi» (Ile maHO), a BUCHOBKOM — Apyra 4acTHWHA:
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B3deMHe po3MiujeHHS NPAMUX HA NIOWLUHI

o
«IpAMi mapaJjenbHi» (e moTpibHO moBecTu). Baummo, 110 OCTaHHA
TeopeMa, AKY MM POBIJIAHYJIHN, i € 00epHEHOI 0 O3HAKMU Ilapajesb-
HOCTi IpAMHUX. YMOBa ITi€l TeopeMU: «IpPsAMi mapaJiesibHi» (e JaHO),
a BHUCHOBOK — «BIiAIIOBifIHIi KyTH, YTBOPEHI NpU IepeTHUHI HPAMUX
ciuHOI0, PiBHI MiXK c00010» (I1e ITOTPiIOHO JOBECTI).

He nna xko:xkHOI TeopeMu Oyne cIpaB:KyBaTucs i oO0epHEHa Teo-
pema. Hanpukiazn, mjs TeopeMu NP0 BJIACTUBICTHL BePTUKAJIBHUX
KyTiB He icHye oOepHEeHOi, OCKiJIbKHM TBEPKEHHS: «AKIIO ABa KYTU
MiK c00010 piBHi, TO BOHU BEPTHKAJbHi» — HEeIpaBUJbHE.

CucremMaTu3yeMO BHUKJIaJeHe BUILE B TAOJIMIILL.

YacTunra BiactuBicTh BigmoBigHMX
Oszaka mapaJeib-

TBEP- . KYTiB, YTBOPEHUX IIPU MEPETUHI
HOCTi TIPAMUX .
IKEeHHA napajelbHUX MPAMUX CiUHOIO
(npama meopema)
(Teopemu) (oOepuena meopema)
YmoBa Bignosigui kyTH, IIpami mapanenabHi

YTBOPEHi mpu mepe-
TUHI IPAMUX CiUHOIO,
piBHI Mixk co0Ooro \ /

BucHoBOK IIpsawmi mapaneabHi / BigmoBigui KyTu, yreopeni
pHu IIePeTUHI NpAMUX CidHOIO,
piBHi Mix coboro

BnactuBicTb BHYTPILLHIX PI3HOCTOPOHHIX KYTIiB, YTBOPEHMUX
Npu NepeTuHi NnapanenbHMUX NPSAMUX CiIYHOIO

PogriisaeMo HacioK 3 TeopeMu 2.

@ Hacnizok 1 (BracTuBicTs BEYTPIIIHIX PiZHOCTOPOHHIX KYTiB,

YTBOPDEHUX IpPW NEPETHHI NapajieJIbHUX IPAMUX Ci9HOIO).
BryTpinrai pi3HOCTOpOHHI KyTH, YTBOpDEeHi IpH NepeTHHi
mapajieIbENX MpPpAMHUX Ccigaor0, piBHI Mixk coboro.

Iloeedenns. Hexail mapasenbHi nmpsami a i b nepe- c
TuHae ciuna ¢ (maja. 19.4). JloBememo, IO BHYTPIIlIHI g 3&
pi3HOCTOPOHHI KyTu, HampuikJgang I i 2, piBHiI Mix 2
coboro.

Ockineku a || b, To Bigmosizmi Kyt I i 3 piBHi b 1\
Mixk coboro. Kytu 2 i 3 mik coboro piBHi, AK BepTu-

KaJsbHi. 3 piBHOCTEl /1 = /3 i /2 = /3 BumIuBae, Mai. 19.4

mo £1=/2.m
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TEMA 4

BnacTtumBicTb BHYTPILLIHIX OQHOCTOPOHHIX KYTIB,
YTBOPEHUX MPU NEepPETUHI NapanesibHUX NPAMUX CiIYHOIO

Posriisimemo I1je oJNH HACJIOK 3 TeopeMu 2.

B Hacaizoxk 2 (BiacTHBiCTh BHYTPIMIHIX OZHOCTOPOHHIX KYTiB,

YTBOPeHUX IpPH IIEpeTHHi napajesbHUX IIPAMHUX Ci9HOIO).
Cyma BHYTpIiIIHIX OJHOCTOPOHHIX KYTiB, YTBOPEHHX IPH
IepeTHHI mapajejJbHHX NPAMHX ciuHOI0, mopisHioe 180°.

Jloeedenns. Hexait mnapasenpHi npami a i b a C\\g
nepetuHae ciuga ¢ (maja. 19.5). IloBememo, 110 cyma e
b K1

BHYTPIIIIHiX OJHOCTOPOHHiX KyTiB, HampukJanx I i 2,
mopiBaioe 180°.

Ockinbku a || b, To Bigmosizni KyTu 1 i 3 piBHi Mix \
cob6oro. Kytu 2 i 3 — cymixkui, Tomy £3 + £2 = 180°, Maur. 19.5
ane xx £1 = /3. Tomy £1 + £2 = 180° m

m 3HaliTH TPagycHY Mipy KOYKHOrO 3 ABOX BHYTPIIIIHiIX
* OAHOCTOPOHHIX KYTiB, II[0 YTBOPUJINCS IIPU NE€PETHHI JBOX IapaJiesb-

. 2 ..
HUX INIpAMUX ClYHOIO, AKIIIO OJVWH 3 HUX CTaHOBHUTH g B1J 1HIIIOI'O.

Posg’sazannsa. Hexat kytu 1 i 2 (man. 19.5) — BHyTpimmHi omHO-
CTOPOHHI KyTH, IO YTBOPHUJIKUCA IIPU MEPETHUHI IapajejIbHuX IIpsA-
MuX a i b ciuHOIO C.

1) 3a BiacTuBiCTIO MUX KYTiB Maemo, 1o /1 + /2 = 180°.

9) Hexait /1 = x°, /2 = §x°.
3) Maemo piBHAHHS X + gx = 180°, 3Bigku x = 108°.

4) Orxe, £1 = 108°; £2 = g - 108° = 72°.
Bionosidv: 108°; 72°.

BnactuBocTi napanenbHux npssMmx

Teopemy 2 Ta HacJHiIKU 3 Hel TAKOXXK MOXKHA POIIVIALATU SAK 8/d-
cmueocmi napaieibHuX NpAMUX i BUKOPUCTOBYBATU IJIA PO3B’A3Y-
BaHHA 3aJad.

@ CdhopmynitoniTe Ta AoBeaiTb BNAcTUBICTb napanenbHux npsamux. O Cchopmynionte
o Ta poBeniTb TeOpemy Npo BNacTMBICTb BiAMOBIOHMX KYTiB, LLO YTBOPUANCA Npu ne-
®  peTuHi napanenbHUX NPAMUX CiYHOLO, i Hacniaku 3 Hei. O MNosACHITb, WO Take Teope-

Ma, obepHeHa 4o AaHoi.

146 )




o

B3deMHe po3MiujeHHS NPAMUX HA NIOWLUHI

¥

=

19.2.

19.3.
194.

19.6.

19.7.

19.8.

19.9.

Fosb ' sximb 3agaui ma buxonaime bnpabu

19.1. (Y¥cno.) Ha mamosky 19.6 a || b, ¢ — ciuna.
1) Yu piBHIi MixK coboio kKytu 51 4; 21i 7?

c
2) Yu piBHIi Mmixk coboro Kytu I i 3?7 a 5/6
3) O6uwmcaite cymy KyTiB 1 i 4. 1/2
Ha masmronrky 19.6 mpsami a i b mapasesbHi, 4 /3

¢ — ciuna. 817

1) Yu piBHi Mix coboo Kyt 1 i 8; 6 i 3? /

2) Yu piBHIi Mixk coboio KyTu 2 i 4? Maux. 19.6

3) O6uwncaite cymy KyTiB 2 i 3.
m | n, d — ciuga (max. 19.7). 3naiigite £ 1, £2, £ 3.
m | n, d — ciuga (max. 19.8). Bmaiigite L1, £2, £3.

m d/ m 2%

110° 1
n 3/2 n
/1 60°/

Mau. 19.7 Mau. 19.8

19.5. 'pagycHa mipa OZHOTO 3 KYTiB, III0 YTBOPUJIUCS TIPU
MepeTrHi ABOX IapaJjeJbHUX NPAMUX CiuHOI0, mopiBHIOE 140°.
3HaUgiTh rpaayCcHiI Mipu pelrTu ceMu KYTiB.

OpuH 3 KyTiB, III0 YTBOPUJINUCS MPU IIEPETUHI ABOX MapajieIbHUX
OPAMUX CiuHOIO0, AopiBHIOE 50°. 3HamiThL iHIII ciM KyTiB.

OnuH 3 KyTiB, IIT0 YTBOPUJINCS IPHU MIEPETUHI ABOX MMapaieIbHuX
OpAMUX CiuHOI0, MOpPiBHIOE 37°. YUm MoKe OAUH 3 PEIITH CEeMU
KYTiB JOpiBHIOBATU:

1) 133° 2) 143°; 3) 153°?

Hano mapaJjenbHi npsami a i b Ta Touky M, 110 He HaAJEKUTH
JKOOHiN 3 mpaMux. Uepes Touky M mapaJjiebHO IPSAMiN a Ipo-
BelleHO mpAMYy m. Uu mapaJjiesnbHi mpami b i m?

3HaliTh IpafycHY Mipy KOXKHOTO 3 IBOX BHYTPIIIHiIX pisHO-
CTOPOHHiIX KYTiB, IO YTBOPMJINCSA IPU IIEPETHHI ABOX IIapa-
JIEJIbHUX NPAMUX CiYHOIO, AKINO iXHA cyMma gopiBuioe 240°.

19.10. Cyma mBOX BigmOBimHMX KYTiB, IO YTBOPUJIMNCA IIPU MEPETUHI

JBOX MapaJieJbHUX HNPAMUX ciuHoio, mopiBHIoe 108°. 3HaigiTh
i KyTu.
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TEMA 4

19.11.
19.12.
19.13.
19.14.

C
a

O
Ha mamtonky 19.9 /1 = /2. loBenits, 1m0 /3 + /4 = 180°.

Ha mamronky 19.10 /1 + /2 = 180°. Hosexnits, 1m0 £ 3 = /4.
Ha mamonky 19.11 /1 = /2, ¢ 1 a. oBexnits, 1mo ¢ 1 b.
Ha mamonky 19.12 a L d, b 1L d. Hosexnits, mo £1 = £ 2.

d c d d/ c d c
a 1

a a 1
3/ /1 3\ u
2 4 b 2 4 b 2/ b h \2

[

|
b
|

Mau. 19.9

=

19.16.

19.17.

| | \ I |
Mau. 19.10 Max. 19.11 Maux. 19.12

19.15. 3HaligiTh rpagycHyY Mipy KOMKHOTO 3 JBOX BHYTPIITHiX
OJHOCTOPOHHiIX KYTiB, II[0 YTBOPHWJIMCS IIPW IIEPETUHi IBOX
napajejJbHUX IPAMUX CiUHOIO, AKIIO:

1) mepmuit 3 HuX Ha 16° GiabINIMIT 3a APYTUM;

2) mepmmuii 3 HUX YTPUUYi MEHIIUM BiJ APYyroro;

3) ixHi rpagycHi mipm BigHOCATHCA AK 5 : 7.

SHAUIITh IPagyCHY Mipy KOXKHOTO 3 JBOX BHYTPIIIHiX OIHO-
CTOPOHHIX KYTiB, IO YTBOPUJNCA IIPU IEPETUHi MBOX mapa-
JeJbHUX NPAMHUX CiUHOI0, AKIIO:

1) mepmuit 3 HUX y 4 pasu OiIBIIUNA 3a APYTUI;

2) mepmuii 3 HUX Ha 8° MEHIIIUHA Big APYroro;

3) ixui rpagycHi mipu BimHOCATHBCA AK 5 : 4.

3HAHUIITh TPAagyCcHYy Mipy KyTa X Ha KOMKHOMY 3 MaJIIOH-
kiB 19.13-19.15.

\120° /
\ / 65°\% \ 51°
110° 132°
125°, X
1200/ 7 557 N\
Maun. 19.13 Man. 19.14 Mauxn. 19.15
19.18. 3maiigiTs rpagycHy Mipy KyTa X Ha majaioHkax 19.16 i 19.17.

800\ A

| o
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B3deMHe po3MiujeHHS NPAMUX HA NIOWLUHI

19.19.

19.20.

19.21.

3

19.23.

19.24.

19.25.

IIpami a i b #He mapasenbHi npamiit m. Yu Mo:xkHA 3podOuUTH
BUCHOBOK, III0 OIPAMi a i b He mapaJjebHi MisK cob6010?

CyMma rpagycHUX Mip TPbOX 3 BOCBMH KYTiB, III0 YTBOPUJINCS
IIpU TMEePeTHHi mapajieibHuX MPAMUX CiuHOM0, mopiBHIoe 120°.
3HaUIITh rpasyCcHI Mipy KOKHOTO 3 BOCBMHU KYTiB.

CyMma rpagycHUX Mip YOTUPHOX 3 BOCBMHU KYTiB, III0 YTBOPHU-
Jucs IPU HePeTHHi ImapaJjieIbHUX IPAMUX CiUYHOIO, JOPiBHIOE
128°. 3HaiaiTh rpagycHi Mipu KOMKHOTO 3 BOCBMU KYTiB.
19.22. Ha mamtonky 19.18 AB || CD. 3maiigites ~ CMA.

Ha mamonky 19.19 MN || PL. 3naiigits ~ MKP.

C D M N
80° 120°
M K
50° 140°
A B P L
Max. 19.18 Max. 19.19

IoBeniTsh, 110 GiCEKTpHMCHU Mapd BHYTPINTIHIX Pi3HOCTOPOHHIX
KYTiB, YTBOPEHUX IIPU TEPETHUHI ABOX MHapaJeJbHUX IIPAMUX
ciuHOI0, ITapaJjesbHi.

HoBenith, 110 OiceKTpucu Iapud BiANOBIiAHUX KYTiB, yTBO-
peHux IIpy IIepeTUHi ABOX MapaJjeJbHUX NPAMHX CIYHOIO,
napaJjesbHi.

©) Bnpabu gns nobmopenns

19.26.

19.27.

=

Haxpecaits Bigpisoxk AB, npominb CD Ta mpaMy a Tak, IIIo0
Bimpisok AB OyB mepuneHAUKYJAApHUM a0 npomeHa CD, aje
He IIepeTuHaB ¥oro, a mpominb CD OyB mapaJjieIbHUN IPAMii a.

Posp’s:kiTh 3amaui, yMOBU AKUX IOZAaHO B TaOJJUIli, Ta Ai3HAM-
Tecs MPi3BHUIINE BUAATHOIO YKPAIHCBKOT'O IIMCbMEHHUKA.

Touxa C HaleXKUTHb BiApisKy AB 3aBIOBKKU AC BC
16 cm. 3uatimiTs Bigpisku AC i BC, aKIIo:

AC 6igpmiuit 3a BC Ha 2 cMm H A
AC 6inpmuit 3a BC yTpuui (0] 0]
AC:BC=5:3 K P

4em|6em|7Tem|9cem |10 em|12 cm
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TEMA 4

Kummeba mamemamuka

19.28. II[o6 3aciatu 1 m2 semui, morpioHo 40 r HaciHHA rasoHHOI
TpaBu. Kimorpam taxoro HacimuHa komtye 90 rpH. CKiJIbKH
KOIIITiB IIOTPiOHO, IO0 B3aciATM Ta30HHOI TPABOIO KJIYMOy
y dopmi KBaapara, cTopoHa Axoro 20 m?

Tligzomyimecs go bubuenns Hobozo mamepiany

19.29. 3BeniTs momiOHI gomaHKIM:
1) 7Ta — 6b — 2a + b; 2) —11x + 10y — 3x — 2y;
3) 10,3m — 12,9t + 6,7m; 4) 3¢ + d + 3¢ - d.

@ Likabi 3agaui — nomipkyd ograue

19.30. He sBigpuwBaioum oJiBIA Bij mamepy, IIPOBemiTH @ . .
y BOMIUTi uepe3 MOeB’sITb TOYOK (OUB. MaJ.)

YOTUPHU BiIPiBKU. . . .

[ ] [ ) [ ]

AOMALLHSA CAMOCTIMHA POBOTA N2 4 (8 16—-19)

3aedanns 1-12 maomsv no yvomupu sapianmu gidnosideir (A-1I"),
ceped saxux Jauwe o00un € npasurvHum. Obepimbv npasusbHUlL
eapianm 8i0nogioi.

@ 1. Ha saxomy 3 MadmoHKIB 1-4 300pakeH0 IepHeHAUKYJIAPHIL

npami?
A. Mauxn. 1 B. Mau. 2 B. Mau. 3 I. Maua. 4
Maux. 1 Mau. 2 Maui. 3 Mau. 4

2. VKaxirb, Ha AKOMY 3 MAaJIOHKiB 1-4 300pa’keHO IapaJjejbHi
npAmi.
A. Man. 1 B. Mau. 2 B. Mau. 3 I. Mau. 4
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O
3. Sk masuBaioTh KyTu I i 2 Ha MaJIOHKY 5?7
A. BuyTpimigi ogHOCTOPOHHI 1
B. Binnmosigmi 2
B. BeprukaJabHi /
I. BrayTpimmHi pisHOCTOPOHHI

Mai. 5

i 2| 4. VKaxiTh, AKe 3 HaBeIeHUX TBEPIKEHb € MPaBUJIBHUM.

A. TleprieHfUKYIAPHI BiAPi8KM 3aBiKIM MAIOTh CHIJIBHY TOUKY
B. IlepnenauKyJIApHI IpAMi 3aBXKAM MAIOTh CIiJIbHY TOUKY

B. IlepnengukyasapHiI IPOMEHi 3aBXKIU MAIOTh CIILJIBHY TOUKY

I'. IlepnenguKyJIAPHLI IPOMIHB i BiIpidOK 3aBiKIM MAaIOTh CIILIBHY
TOYKY

5. Ha axomy 3 maaoHKIB 6—9 npawi a i b mapaaeabHi?
A. Mau. 6 b. Maxn. 7 B. Max. 8 I. Max. 9

\ \121° -
a Y ° a \ a 116° a 89°
119° 120° 115° 89°
\ b\

b b b
Mau. 6 Maj. 7 Mau. 8 Mai. 9

6. OpuH 3 KyTiB, I1I0 YTBOPUJINCS IIPH IEPETUHI ABOX IIapaeJbHUX
IpAMUX CiuHOIO, HOpiBHIOE 35°. fIKOI0 MOKe OyTH rpagycHa Mipa
OTHOI'O 3 iHIINX CeMU KYTiB?

A. 50° B. 105°
B. 145° I. 55° B
E 7. Ilpami AB, CD i MN 1mepeTUHAIOTLCS N
B Touni O, mpmuomy AB 1 CD (maxn. 10). D 0] C
ZMOD = 20° 3naigite rpagycHy Mipy
kyTa AON. M
A. 20° B. 70° A
B. 110° T. 160° Man. 10
8. Ha magmomxy 11 £2 + £3 = 175° 3maigith
/1 + /4. 1
A. 195° ?
B. 185° ;
B. 175°
. 165° Mai. 11
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9.

O
3a maaoHKOM 12 3HaiAiTHL rpaAycHY Mipy KyTa X.
A. 80° B. 70° B. 100° I. 110°
70° Al /e
0 K
B D
Man. 12 Mauxn. 13

(4] 10. Ha mamonxy 13 touku A, O i B nexars Ha ofHiil mpsamiii,

11.

12.

ZAOC = LBOD, ZCOK = ZDOK. 3HaiifiTh, SKIIIO Iie MOXKJIUBO,
rpagycHy Mipy Kyta AOK.

A. 3HaATU HEMOXKJIUBO B. 80° B ~ A
B. 90° I. 100° 100

IIpami AB i CD mnapamenwpHi (mais. 14). Togi
ZBPD = ... 150°

P
A. 100° B. 110° B. 130° I. 150° D C

ITIpomians OC mpoxomuTh Mixk cropoHamu KyTta AOB.
OK - Oicektpuca Kyta AOC, OL - Oicexkrpuca
Kyta COB, OK | OL. Busnaure Bujg £ AOB.

A. Toctpuit b. Tynuit

Mau. 14

B. IIpamuii I'. PosropuyTuit

YV 3ae0anni 13 nompibno ecmanosumu 6i0nogidHicmsv Mmixc
iH(opMmayieo, noO3HAYEHO yuppamu ma OYyKeamu.

i 3 | 13. Ha Ko:xHOMY MaJIIOHKY IpaAMi a i b — mapaJjiesbHi, ¢ — ciuHa.
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MaanioHok Kym mixc npamumu a i c

A. 60°
B. 70°
B. 80°
I. 100°
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B3deMHe po3MiujeHHS NPAMUX HA NIOWLUHI

3ABAAHHS AAS MEPEBIPKM 3HAHb AO § 16-149

ij_] 1. Ha axomy 3 MaJHKiIB 1-3 300pakeHo mapaJjiejibHi OpsaMi,

a Ha IKOMY — IepHneHIuKyIApHi? BukonaiiTe BigmoBigHi samucwu.

a m

c T
b m d \

Mauxn. 1 Maun. 2 Maun. 3
2. HaxkpeciiTh npaMy a Ta mosHauTe TOUKy N, AKa Il He HAJEKUTh.
3a JOmOMOT0I0 KOCUHILA i JIiHIAKY uepe3 TouKy N IpPOBEmiTh:
1) mpamy b, nepneHIANKYJIAPHY A0 IPAMOI a;
2) IpaMy ¢, IepIeHAuKYJIAPHY 10 IIpAMoi b.
3. 3a maamHKOM 4 yKaXKiTh, AK Ha3WMBAIOTh IIapy KYTiB:
1)11i2; 2)11 3; 3)1i4?
A M c
K
1
O
K [0) L
— 32 A B
4|
N B D L
Maa. 4 Mau. 5 Maui. 6

(2] 4. Ipami AB, KL i MN neperunaiorscs B rouri O (man. 5). Yu

nepneHAuKyAApHiI npami KL i MN, akio:
1) /KOA = 70°, ZAOM = 19°;
2) /NOB = 21°, Z/KOB = 111°?

Haxpecuaites npomeni AB i CD Ta Bigpisok MN Tak, 1100 IIpo-
Minb AB OyB mapaJsenbHuil BifipidaKy MN i nmepneHIWKYJIAPHUA
mo mpomensa CD.

OnuH 3 KyTiB, III0 YTBOPUJIMNCS IIPU MEePETHHI ABOX IapaJebHUX
OPAMUX CiUHOIO, HOPiBHIOE 78°, SHAULITHL IpaAycHi Mipu perrTu
ceMu KYTiB.

@ 7. Ilpami AB, CD i KL muepetuHaioTbcsA B Toulli O, IIpUUOMY

O

AB 1 CD (mauxn. 6). 3uatigite LAOK, akmo £ DOL = 38°.
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X 130°
140° 40°

Mag. 7 Maui. 8

8. 3a magioHKOM 7 3HAWIITHL I'paAyCcHY Mipy KyTa X.
(4] 9. Ha mamouxy 8 AB || CD. 3uaiigite £ BKD.

Hodamxoei énpasu

@ 10. 3gaigiTe rpagycHy Mipy KOMKHOTO 3 [OBOX BHYTPIIIHIX
OJHOCTOPOHHIX KyTiB, IO YTBOPUJIMCA IIPU IIE€PETHHI [IBOX
HapajeJbHIX NPAMUX CiuHOI0, AKIIO Iepiuuii 3 HuX y 4 pasu
OinpIIUi 3a OPYTU.

i4- 11. ITpsama m € ciuHoO M5 TpsaMuXx ¢ i d. YoTupu 3 BocbMU KYTiB,
IIT0 YTBOPHMJINCA, OOpPiBHIOIOTE mo 50° a pemra — mo 130° Ym
MOXKHA CTBEPAKYBaTH, IO IPaAMi ¢ i d MixK coboro mapaJjenbHi?

BITPABU AAS TOBTOPEHHS TEMU 4
o § 16

@ 1. HakpecaiTh mpAMYy a Ta mo3HauTe TOYKy M, 1o iii He HaJe-
JKUTH. 3a JOIIOMOIOI0 KOCHHIA ITPOBENiTH 3 TOUKM M IepieH-
IUKYJIAp A0 IpaAmoi a. BuwmipsaiiTe Bigctanb Bim Touku M 10
IpsaMoil a.

2. Haxpecaits rocrpuii £ KAM, no3umaute Ha cTopoHi AK Touky B.
IToOynmyiiTe 3a MOIMOMOroOI KOCHHIISA IMIPAMY, IO IIPOXOAUTH Uepes
TOYKY B neprneHIuKyJasapHo 10 AK.

(2] 3. Hakpecuirs mpomins AB i Binpisox KP Tak, 1mo6 BoHu Gyiu
HepHeHJUKYIAPHIMY i He IepeTHHAIHCH.

E 4. HagBiTh yci mapm NepHeHINKYJIAPHUX 14
Mi)K co0Ooio BifpiskiB Ha MaJdoOHKY 1.
BurkonaiiTe BimmoBizHi 3anucu.

5. Ha mamonkry 2: AB L CD, Z KOC = ZCOL. C D K
1) Yu npaBuapHO, mo LAOK = /LOB,
/AOL = /KOB? 1B
2) IlopiBusaiite /KOB i ZAOK. Mau. 1

154 O




B3deMHe po3MiujeHHS NPAMUX HA NIOWLUHI

6. 1) Yu MOKYyTH OBa TOCTPUX KYyTH OyTHU K Cc /L
MiX co0Or0 piBHMMHU, SAKIINO B HUX OIHA
CTOpOHA CIIiJIbHA, a IBi iHIII — HepneHauU-
KYJIAPHiI MiK co0010?

2) Yz MOKYyTh ABa TyOHX KyTH OyTH MiK
co0010 PiBHUMH, AKIINO B HUX OJHA CTOPOHA
cmijibHA, a ABiI iHIII — HepHeHINKYJIAPHi
MisK co6050? Maz. 2

i4- 7. {Ix, BUKOPUCTOBYIOUM IMA0JIOH KyTa, IrpaJgycHa Mipa akoro 6°,
moOyIyBaTH B3a€MHO MEPHEHAUKYJIAPHI mpami?

i-)(- 8. lloBexniTh, 1m0 xoau OicekTpucu KyTiB ABC i CBD B3aeMHO
MePIeHAUKYJISIPHI, TO Touku A, B i D jmexxaTh Ha OAHil mpaMii.

o § 17

@ 9. Haxkpecuits Bigpisku AB i CD Tak, m106 BoHU OyJu mapaJieib-

HUMU Mi¥K c000I0. a K
[ ]

(2] 10. Ha mamonky 3 soGpaskeHo ABi mpami
a i b, mo mepermHAOTLCA, Ta TOURYy K, b
II0 He HaJeXXUTh KONHiN 3 Hux. IIpose-
OiTh uepes3 TouKy K mnpsami, mapaJieabHi
OpaMuM a i b. Maur. 3

11. 1) IIpami a i b He meperuHalOThCA. UM MOKHA CTBEPIKYBaTH,
IIT0 BOHM Mi»X c000r0 mapaJjeabHi?
2) Bigpisku AB i CD He mepeTuHaIOThCA. UM MOYKHaA CTBEPAKY-
BaTH, II[0 BOHU IIapaJesbHi?
3) IIpomeni MN i KL He mepeTuHaIOThCA. U1 MOKHA CTBEPIKY-
BaTU, III0 BOHU IIapaJjiesIbHi?

@ 12. Jano mpamy a i Tourky K, mio iii He HajgeXuTb. Yepes
Touky K mpoBesu ABiI mpsami b i c. IK MOXKyTh po3MiIiyBaTHCsa
i opami BigHOCHO npsMol a? PosrisubTe BCi BUIIAAKU Ta BUKO-
HaliTe 1O HUX MAJIOHKMH.

i4 13. IIpami a i b — mapanenbHi, a Tpami b i n — mepeTUHAIOTHCA.
IIpama ¢ mapanenbHa npamiint b. IoBemitTsh, 10 mpsaMa ¢ Iiepe-
THHAE NPAMY N i mapaJejibHa IPSIMil a.

o § 18
@ 14. Hakxpeciite aBi nmpami ta ixxio ciuny. IIpomymepyiiTe KyTu,
110 yTBOpUaucs, uncjaamu Big 1 mo 8. fAki i3 mux KyTiB OyayTh
BHYTPIITHIMM OMHOCTOPOHHIMU, SAKi — BHYTPIIIIHIMM pPi3HOCTO-
poHHIMU, a AKi — BigmoBigHUMHT?
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O
(2] 15. Yu e mpami m i n napamenbHAMU Ha MaIOHKax 477
m 71°\ m m \ m 45°
\ 60° 130°
n 70 n 120° n 130° n 45°
Mau. 4 Mau. 5 Mau. 6 Mag. 7
{3] 16. Ilpu meperuni npamux a i b ciunoo c 77
yTBOpDUJIOCS JBa Mik coboio piBHUX rocrpux —% 1
KyTu. Y MoKHa CTBePIKyBaTH, 1o a || b? b /2
%] 17. Ha mamonxy 8: /1= /2, /2+ /3=180°. ¢ 5]
Yu € npami a i ¢ mapajesbHUMU MiK c00010? /
IIO § 19 Mau. 8
{Z£] 18. Ha mamoEky 9 npami m i n - mapa-
JesqbHi, ¢ — ciuHa. 3HaWmiTH rpamycHi Mipu iy 4
KyTiB 1, 2, 3, 4. 3\ 2
(2] 19. Hano: a || b, b || ¢, ¢ || d. Hosexirs, 1o
all d. n 1\ 130°

{3] 20. Buaiigite rpagycHy Mipy KOMKHONO 3 ABOX
BHYTPIMTHIX OJHOCTOPOHHIX KYTiB, III0 YTBOPU-
JIVCA IIPU IIePeTHHI IBOX IIapajebHUX IIPAMUX Mau. 9
CiuHOIO, AKIIO OAMH 3 HUX craHoBuTh 80 % Bix iHImoro.

21. a || b, c||d, £1 = 100° (man. 10). S3HaiifiTs rpagycHi Mipu KyTiB
2, 3, 4.

4 M L80°
N
b 2 o
\ \ 140
A B
Max. 10 Maux. 11

i4 22. OnuH 3 BHYTPIIIHIX OJHOCTOPOHHIX KYTiB, IO YTBOPHUJIUCS
IIPpY EePEeTUHi mapajieIbHUX IIPIMUX CiUHOIO, MOpPiBHIOE 72°, 3HAaIi-
IiTh KyT MiK OiceKTpmcaMu BHYTPilITHiX OZHOCTOPOHHIX KYTiB.

E 23. IIpami AB i CD napasenbHi (mana. 11). 3uaigites £ MNB.
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TonobHe 6 memi 4

v IBi npami nepneHauKyIAapHi, AKINO BOHU I€PETUHAIOTHCS I
MIPAMUM KYTOM.

v' Yepes Oyb-AKY TOUKY ILJIOIIMHU IPOXOIUTE JIMIIE OJHA IIPAMA,
HepIeHAUuKYJIAPHA 10 JaHOI IIPAMOI.

v IlepneHauKyaap A0 IMPsaMoi, IPOBeAeHN 3 JaHOL TOYKH, — Bij-
Pi3OK mpsAMOi, HepHeHIUKYJISAPHOI JO0 JaHOl, OAUH 3 KiHI[IB SIKO-
ro — JaHa TOYKAa, a APYTUHA — TOUKA MEPETUHY NMPAMUX. J[OBKU-
Ha IbOrO BiJpi3ka — BigcTaHb BiJl TOYKM IO IIPIMOI.

v IIBi nipsaMi Ha IJIOIIWHI mapaJjielibHi, AKI[0 BOHM HEe IepeTHHa-
IOThCH.

AKCIOMA NAPANENBbHOCTI NPAMUX

Yepe3 TOUKY, IO HE JEKHUTh HA MJaHIA NPAMii, IMPOXOIUTH
TiJIBKM OMHA NMpAMa, mapaJjejibHa TaHiN.

KYTW, YTBOPEHI NMPU NEPETUHI ABOX NMPAMUX CIYHOIO:

BHYTPIIITHI OMZHOCTOPOHHI KyTu: 4 i 5; 3 i 6; a c
BHYTPIiIIHI pisHOCTOpOHHI KyTu: 4 i 6; 31 5; —1|2
BigmoBigHi KyTm: 1i15;2i16; 317;,41i8. 45—
b 5l
87—

O3HAKU NAPAIJEJIBHOCTI NMPAMUX

v §SIKIo mpy mepeTHHi ABOX NMPAMMUX CiUHOIO BiANOBiAHI KyTH piB-
Hi Mi)K co0010, TO mpAMi ITapaJjejbHi.

v' SIKII0 mpu IepeTHHi ABOX MPSAMUX CiYHOI BHYTPIIIHI pisHOCTO-
POHHI KyTH piBHiI MiK c0000, TO IpAMi mapaJiesbHi.

v SIKIO IpM IIepeTHHi ABOX HPSAMMUX CIiUYHOI CyMa BHYTPIIIHIX
OJHOCTOPOHHIX KyTiB mopiBHIoe 180° To mpami mapaJjiejbHi.

v IIBi mpsaMi, MepIeHAUKYJIAPHL 10 TPEThOl IPAMOI, IapajesbHi.
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BNACTUBICTb NMAPANEJNIbHUX NMPAMUX

v BigmoBimHi KyTH, II[0 YTBOPUJINCA IIPH HEPEeTHHI IIapajiebHUX
MIPAMUX CiYHOIO, MiK CO00I0 PiBHI.

v IIBi mpsaMi, mapaJiebHi TpeTiil mpaMii, mapajejbHi ogHa OLHIiA.

BJITACTUBOCTI KYTIB, YTBOPEHUX MNMPU NMEPETUHI
NAPANENBbHUX NPAMUX CIYHOLO

v' BHyTpilIHi pi3HOCTOPOHHI KyTH, YTBOPEHI IIpM II€pEeTHHi mapa-
JeJbHUX NPAMUX CiuHOI0, MidK cO00I0 piBHI.

v/ CyMa BHYTPIIIIHIX OJHOCTOPOHHIX KYTiB, YTBOPEHHUX IIPU Iepe-
THHI mapajebHUX IPAMUX CiuHO0, mopiBHIOE 180°.

Muxanno KpaBuyk — BigoMmun y cBiTi
@w 1 He3HaHMK1 B YKpaiHi
BucniB «Pykonucu He ropatb!», Ha wactsa, iHoAi
cnpaBmKyeTbes... Y ceni CaBapka, wo Ha bo-
rycnasLLUMHi, Ha ropuLLi XaTuHW, y sk y 20-Ti poku
XX cT. Mmewkanu B4nTeni, Yepea 80 pokie BMNagko-
BO 3HaMLUNN MiLLOK, HANOBHEHUI Nanepamm N KHUX-
KamMu... [NoXXOBKIi 3LUNTKM 30LLNTIB BUSBUITUCH KOH-
crnekTamu BYMTENIB, AKi NpautoBanu B CaBapcbkin
LLKONI Ha noYaTKy MUHYIIOro CToniTTs. | cepen HUX —
pykonucHuim nigpy4Hnk Muxamna Kpasuyka!

96 apkywiB rycto cnmcaHoro 3owuTa, Ha nep-
WiA CTOpPIHUi fIKoro Hanuc: «[eoMeTpisa Ans CeMupivYHUX TPyAoBMX LUKif,
1920 pik», BUSABUNNCSA CTOpPiHKaMM HeonyObnikoBaHOrO Migpy4YHMKA reHis yk-
paiHCbKOT MaTemaTukin!

Muxanno [MNMununoBuy KpaBuyk (1892-1942) -
HaMBU3HAYHILLMI YKPATHCbKMA MaTteMaTnk XX CT., BCECBIT-
HbO BiJOMUI YYEHWUI, Negaror, rPPOMaaCbKUi Aisd, QincHWUI
uneH BceykpaiHcbkoi akagemil Hayk, Y4YeHUr CBIiTOBOI
cnasu. Moro iM’st 3HaHe y CBITOBIII MaTemMaTuyHil HayLli,
ane LwuMpokomMy 3arany He ©yno BigOMO, LLIO BiH — YK-
paiHeLb. Vloro HaykoBi npaui 3 pi3HUX ranyseii matema-
TUKN yBIYHUNUCS B Ge3uiHHIN ckapOHuui Haykn. TBopeupb
NnepLloro y CBiTi €NEKTPOHHOro LMpPoBOro Kommn'rtotepa —
amepuKaHcbkuin isuk [IxoH BiHceHT Atanacos nig yac M. II. KpaBuyx
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O

pO3pO6KN CBOro TBOPIHHA LLEAPO KOPUCTABCA TEOPETUYHUMM HamnpaltoBaH-
HAMK Munxanna Kpasuyyka. Tak BiH 3acBiguvB, WO Hall CRiBBITYM3HUK 3aCny-
KEHO Hanexwutb o cniB3acHoBHUKIB EOM (enekTpoHHO-064McnioBanbHoi
MaLlunHK). TeopeTnyHi po3pobkn M. KpaBuyka Byno BMKOpPUCTaHO 1 Mig yac
dopMyBaHHs nepLunx mepex tenebadeHHs y CLUA ta AnoHii.

Hapoaneca Muxanno Kpae4yk y ceni HoBHuus Ha BonuHi B poanHi 3emne-
Mipa Ta BYMTENbLKN. icns 3akiH4eHHsA vonoBivoi rimHasii 3 1910 no 1914 pik
HaB4aBCS Ha MaTeMaTUYHOMY BiAAINEHHI di3uKo-MaTeMaTUYHOrO oakynerTeTy
YHiBepcutety Ceatoro Bonogumupa B Knesi (HUHI — KMIBCbKMIA HaLliOHanbHWIA
yHiBepcuTeT imeHi Tapaca LlesyeHka). Buknagadi ogpasy BMPISHMNM NOrO
3-MOMIXK HWKMX 3a napagokcanbHiCTb MucneHHsa. Akagemik . [pase, skun
CTBOpYB anrebpaiyHy UKoy, 4aBaB MONO4OMY BYEHOMY YydOBi pekoMeHaa-
LiT, BBa)KaB MOro OAHMM 3 HANTaNaHOBUTILLMX CBOIX YYHIB | MPOCUB 3anuULnTn-
CS Npy yHiBEpCUTETI NPOoeCopChKUM CTUNEeHAIaToM A8 NiAroTOBKU A0 HayKo-
BOi Ta BuWKNagaubkoi pobotu. BinbHi Big cTyaitoBaHHs Bedopu Mwuxanno
npoBoamB B YkpaiHCcbkomy kny6i, y HapogHomMy gomi Ha JlyK'siHiBUj, Ae cTaBuB
CBOI BUCTaBW YKpaiHCbKUI TeaTp nig kepisHuuteoM M. Ctapuupbkoro.

Micnsa oTpuMaHHSA 3BaHHA npuBaT-goueHTa Munxanno Kpasdyk npautoe sik
MaTeMaTuK-HaykoBeLb i Ak neparor. Buknagae y OBOX HOBOCTBOPEHUX YK-
paiHCbKMX riMHa3isgx Ta YKpaiHCbKOMY HapogHoMy yHiBepcuTeTi, 3 1918-ro —
cniBpobiTHUK YKpaiHcbKOi akagemii Hayk. KaxyTb, wo y Kpasyyka Oyna Taka
KpacvBa 1 MUIO3BYYHa YKpaiHCbKa MOBa, LLIO Ha MOro MateMaTu4Hi nekuii i3
3axonneHHAM npuxogaunu n dinonoru — cryxatm HeMMOBIPHY BUMOBY BUKNa-
nada. Jlekuii Big3Havyanncs BenvkumM 6araTcTBOM i rMMOUMHOIO 3MICTY, NOFIKO
i UITKICTIO BUKNagy, LUMPOTO OXOMMEHHS MaTtepiany, 0CobnMBO Kpacow Ta
BUTOHYEHiCT0. BogHo4ac HancknagHiwi matemMaTuyHi nonoxeHHa Muxanno
MununoBmy nogasaB AOXiANIMBO W 3pO3YyMINO, ane He B CNpPOLLEHin dopMi.
Ha nekuisax KpaBuyka Hikonv He Byno BiflbHUX MiCLb: cryxaTu MOro npuxo-
aunu we n Gionorn, ximikn, ginocodu... BiH nepumii B YkpaiHi noyas nuca-
TW MaTteMaTu4Hi npaLi yKpaiHCbKOK MOBO. [ligkoMicia MaTtemaTUyHOT CeKLil
npupogHu4oro Bigainy IHCTUTYTY yKpaiHCLKOI HAayKOBOI MOBW Mif rofioByBaH-
HAM KpaBuyka cTBopuna v nepLumMmi TPUTOMHUIA MaTeMaTUYHUIA CITOBHUK.

Mwuxanno [lunuvnoBuY nNiAroTyBaB Kinbka NiAPYYHMKIB 3 MaTtemaTuku
yKpaiHCbko MOBO. Y 1919 p. BUMALLOB APYKOM MOro KypcC NeKLin 3 reomeT-
pil, AKMN BiH NpoynTaB B YKPaAIHCLKOMY HapoOOHOMY YHIBEPCUTETI. Y TOMY X
poui onybnikoBaHO NepLUMA Nepeknag YKpaiHCbKOK MOBOM, AKWWA 34iINCHMB
KpaBuyk, LUMPOKOBIAOMOro MNigpyyHuKa 3 reomeTpii Kncenbosa.

EkoHoMiyHa pynHauis noyatky 20-x pokiB XX CT. npMMmycuna HayKoBLS
Buixatn B ceno Caeapka borycnaBcbkoro panoHy Ha KuiBLimHi, oe BiH cTaB
anpekTopom wkonu. Tyt M. KpaBuyk MaB MOXIMBICTb pearnbHO BTIAUTU CBOI
negaroriyHi 3agymun. Kpim 6e3nocepenHboro HaByaHHS, Kpadyk npuainss
BENWKY yBary BUSIBIEHHIO Ta BUXOBaHHIO 00gapoBaHMX Y4YHiB. BiH HaB4yaB
Matematukn Apxuna JllonbKy (aBTOpa-KOHCTPYKTOpa MEpPLIOro Yy CBiTi
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ABOKOHTYpHOro TypbopeakTMBHOIO ABUryHa, TBOPLUS MiTakiB 3 HaA3BYKOBOIO
LWBMAKICTIO), a NisHiwe — Cepria KoponboBa (Y4€HOro-KOHCTPYKTOpPAa, OCHO-
BOMOMNOXHMKA paasHCbKOI KOCMOHaBTUKN), Bonoaumupa Yenomes (nposia-
HOrO TBOPLUS PaadHCBKOro «S4EPHOro LMTa», KOHCTPYKTOpA PakeTHO-KOC-
MIYHOI Ta aBiaLiNHOT TEXHIKN, PO3pOOHMKA NEPLUMX CYMYTHUKIB).

M. Kpaeuyka 3anpolwytoTb 4o pobotn y BceykpaiHcbKy akagemito nega-
roriyHnx Hayk (BYAH), oe BiH O4OmO€ KOMICil0 MaremMaTu4yHOI CTaTUCTUKW,
obinMae nocagy BYEHOro cekpeTtaps npesuvaii Akagewmii, 3aBigye Bigainom
MaTeMaTU4HOl CTaTUCTUKM IHCTUTYTY Matematuku BYAH. BogHouyac BiH —
yneH ynpasu KWIBCbKOrO IHCTUTYTY HapOAHOI OCBITW, AeKaH akynbTeTy
nNpodeciHOI OCBITWU; aKTUBHUN rPOMAaACBHKUA OISy — YreH CeKuil HayKoBUX
npauiBHUKIB MiCbKOT Pagu, opraHizatop nepwoi B YKpaiHi MmaTeMaTU4HoI
onimniagu ang ob6gapoBaHmx wkonspis (1935 p.).

Hobpe Bonogjtoum M’ATbMa MoBaMu (PpaHLy3bKO, HIMELbKOLD, iTanin-
CbKO0, MOSIbCLKOO Ta POCINCHLKOD), MOSTIOAMI YYEHUA NUCTYBABCS 3 KOreramm
3 pi3HMx kpaiH. M. Kpasdyka 6yno o6paHo YneHoM MaTemMaTU4yHUX TOBapUCTB
®paHuii, HimewunHu, Itanii. Ane B cymHossicHomy 1937 p. B TOAILWHIN ra3eTi
«KomyHicT» 3’'aBunacsa HaknenHuupka ctattsa «AkagemMik Kpasyyk nigrpumye
Boporis Hapoay». VlomMy Oopikanu NMUCTYBaHHAM 3 NbBIBCHKUMMU BHEHUMM,
o6BuMHYBayvyBanu B HauioHaniami. Y 1938 p. M. KpaBuyka 3aapeluTtyBanu,
iHKpMMiHYBaBLUN MOMY «BOWBYMI» Ha TOW 4Yac Habip KOHTPPEBOMOLINHUX
cTepeoTuniB: HauioHanicT, wnuryH. Cya Hag Muxannom Kpasyykom TpuBaBs
ycboro 30 xBuIuH, ane BUpok — 20 pokiB TIOPEMHOrO YB'I3HEHHS Ta 5 pokiB
3acnaHHs. B octaHHboMy cnoBi Ha cyai M. KpaB4dyk npocmB gatn noMy MOX-
JNIUBICTb 3aKIHYMTM po3noyaTy npau 3 MaTeMaTuKu.

HesBaxatounm Ha XBOpe cepue Ta MOBHICTIO NigipBaHe Yy B’A3HUUI 340-
poB’si, M. KpaByyk i BOEHb, i BHOYi HEBTOMHO 3amMaBcsi Haykot. CBOEl
peabiniTauii B4U€HUIA He OoYeKaBcs. WNoro Oyno nocmMepTHO peabinitoBaHO
nvwe B 1956 p., a B 1992 p. noHoBrEeHo y cknagi
OINCHMX YneHiB Akagemii Hayk YkpaiHu.

Woro cnapok Hanidye noHag 180 HaykoBux
npaup. WMoro nam’sTb BLUAQHOBYHOTb i HUHI.

Y 1987 p. y c. YoBHMUSA, Ha BaTbKIBLUMHI aka-
Jemika, Oyno BCTaHOBNEHO WOro norpygas Ta
BigkpuTo Mmy3en M. Kpasuyka.

Y 2003 p. Ha TepuTopii MNMoniTexHIYHOro iHCTK-
TyTy B Knesi, BnepLue B YkpaiHi, BigKpUTo nam’at-
HUK Muxannogi Kpasuyky. «Mos no6boe — YkpaiHa
i matemaTuka» — BuKapbOBaAHO Ha MOCTaMEHTI
nam’atHuka. LLlopoky B LibOMYy HaB4anbHOMY 3a-

THARAOBHY ’ i . .
-Kpany Kragi npoBOASATECA KOHbepeHLil iMeHi akagemika
Kpasuyka, 3acHoBaHO ctuneHgito M. KpaBuyka
ONs Kpalwnx CTYOEHTIB.
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O

Y 2009 p. B Knesi, Ha XapkKiBCbKOMY XWUTSIOBOMY MacuBi, 0OHY 3 HOBMUX
BYnuMUb B6yno Ha3BaHo Ha YecTb Muxanna Kpasuyka.

IM’ss maTemaTtuka NpUcBOEHO Jlyubkii rimHasii Ne 21, wo MicTuTbecs Ha
ByNnuui akagemika Kpaeuyka, oe 1akox, Ao 110-pivyys Big AHS HAapOOKEHHS,
Oyno BiOKPUTO My3€el BUOATHOIO BYEHOIO.

Y 2012 p. HauioHanbHuin 6aHK YKkpaiHu BBiB B 06ir naMm'aTHY MOHETY HO-
MiHanom 2 rpmeHi, npuceaveHy M. 1. KpaBuyky.

Yxe B XXI ct. KKHECKO BHecna im’a M. I1. Kpasdyka oo nepeniky Han-
BU3HAYHILLNX Ntogen nnaHeTun.

A un 3MOXeTe BM pPO3B’A3aTW reoMeTpuYHi 3agadi KMiBCbKMX MiCbKMX
onimMniag 3 MmatemMaTuku, LLO NPOMNOHYBaNUCs nis CTOMITTA TOMY?

1. (1950 p.) Po3giniTe NpsIMOKYTHWUK po3mipoM 18 x 8 Ha ABi YacTuHM Tak,
Wwo6 3 HUX MOXKHa Byno yTBOpPUTK KBaApar.

2. (1975 p.) Y kpaini 1000 gopir 3’egHytoTb 200 MiCT, TPMYOMY 3 KOXKHOTO
MiCcTa BUXOOQMTb xo4a 6 ogHa gopora. Aky HanbinbLuy KinbKiCTb OOPIr MOXHA
OOHOYACHO 3aKpPUTU Ha PEMOHT, He MOPYLUYKYM NMPU LUbOMY 3B’SI30K MK
MictTamu?

Bidrnoeids: 801.

3. (1978 p.) Toukn A, B, C po3miLleHi Tak, Lo He3anexHo Big Bubopy Touy-
kn M Bigpisok AM kopoTwui Big ogHoro 3 Bigpi3kie BM abo CM. [JoBeaiTb,
Lo Touka M HanexuTb Bigpisky BC.

4. (1979 p.) Po3amicTiTb 6 TOYOK Ha NAOLLMHI Tak, WOO KOXHI 3 3 HUX Bynu
BEpLUMHaMK piBHOGEAPEHOIO TPUKYTHUKA.

5. (1985 p.) [OBINbHWI TPUKYTHUK PO3PiXKTE HA 3 YACTUHU TakK, LLOO 3 HUX
MOXHa Byno cknacTn NPsSIMOKYTHUK.

6. (1987 p.) Yn moxHa kBagpaT po3Mipom 6 x 6 po3pisaT Ha NPSIMOKYT-
HUKM po3Mipom 1 x 47
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TEMA 5
MHOIO4YJIEH

Y WA TEMI BU:
O 03HaloOMUTECSH 3 NMOHATTAMU MHOIOYNEeHa;
O HaBuYuTeCcs BUKOHYBATU apupMETUYHI Aii Hag ogHoYNeHamMu Ta

MHOro4rieHaMm, TOTOXHi NePETBOPEHHSI BUPa3iB; po3knagaTy
MHOTOYNIEHN HAa MHOXHUKM.

B

T

§ 20. MHorouneH. Mopai6HI YneHn MHOrousieHa
Ta iXx 3BegeHHs. CTeniHb MHOrouneHa

MHorouneH

Bupas 7Tx%y® — 5xy” + 9x° — 8 € cymoro ogHOounenis 7x%y3, —5xy’,
9x5 i —8. Ileit BuUpas3 HA3MBAIOTH MHOZOULEHOM.

OnpzousieHN, 3 AKUX CKJIAAAETHCS MHOIOUJICH, HA3WBAIOTL YJAEH(-
mu muozounena. Hampurnax, mHOorowren 7x%y® — 5xy” + 9x® — 8
CKJIaaeThcs i3 woTuphox uienis: Tx?y?, —5xy’, 9x° i —8.

MHoroujieH, KU MIiCTUTL ABa 4YJIEeHH, HA3UBAIOTL 060UJEeHOM,
MHOTOYJIEH, AKUU MICTUTH TpU UJeHH, — mpuyiaenom. Hanpurnaan,
a +b", 2xy — 3y” — gBouNeHU; X + XY + Y3, mn + m — n — TPUUJIEHMU.
OngHouJieH BBAsKaIlOTh OKPEMIM BHJOM MHOT'OUJIEHA.

Byab-sKuii MHOTOUYJIEH € IIiiiM BUpasoM. AJie He KOKHUUN Iijaui
BUpa3 € MHorowilenom. Hampuknan, mini supasu 3(x — 1); (@ + b)%;
(m — n)® He € MHOrOUJIeHAMH, 60 BOHM He € CyMOIO OJHOYJICHIB.

MHuozounenom HA3WBAKTH CYMy OJHOUYJIEHIB.

Mopi6bHi yuneHn MHorouneHa

V muoroureni Tx%y + 8 + 9xy — 5x%y — 9 wnenn Tx%y i —5x%y € mo-
IiOHMMU JOoJaHKaMM, OCKIJIBKM BOHM MAalOTh OOHY I Ty caMy OyKBe-
By uacTuy x2y. TakoX IMONiGHMME JoZaHKAMU € i uneHy 8 i —9, axi
He MaloTh OYKBEHOI UACTUHH.

IloniOHi momaHKW MHOro4JeHa Ha3WBAKOTE NOJIOHUMU YLeHAMU
MHOZOYEeHA, & 3BeleHHs MOAIOHMX MOAAHKIB Yy MHOI'OYIEHI —
36edeHHAM NOJIGHUX YAEeHI6 MHOZOYLEHA.
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m 3BecTu HO,I[16H1 YJIeHNn y MHOTOUJIeH1

7x%y + 8 + 9xy — 5x%y — 9.
Pose’sasanna. Tx’y + 8 + 9xy — 5x%y — 9 = (Tx%y — 5x%y) + 8 — 9) +
+ 9xy = 2x%y — 1 + 9xy.
Bionosiov: 2x%y — 1 + 9xy.

MHorouneH craHgapTHOro BUrNaQy

Kosxuuit uren muorounena 2x%y — 1 + 9xy € ogHOUJIEHOM CTaH-
JapTHOTO BUTJIALY, IIPUUYOMY Ieii MHOIOUJIEH YK€ He MIiCTHUTBL IIOoZio-
HUX gomaHKiB. Taki MHOroujsieHr Ha3WBaIlOTL MHOZOULEHAMU CMAH-
dapmmnozo eéuznady.

MguorouwieHn, Imo € CyMOK OZHOYWIEHIB CTAHZAPTHOIO BHIVIAZAY,
cepell AKUX HeMae NOAIOHUX AOAAaHKIB, HA3UBAIOTh MHOZ04/Le-
HOM cmandapmnozo 6uznaody.

m Yu 3anncaHo B CTAaHJZAPTHOMY BHUIJISAl MHOTOYJIEH:

c 1) xy? — x%y3x + T 2) m? + 3mn — 3n?; 3) 9ab + 7 — 5ab?
Pose’asannsa. 1) Ockinpku x%y3x He € ofHOUNIEHOM CTAaHJAPTHOTO
BUTUIAZY, TO MHOrOWIeH X’y — x’y3x + 7 He € MHOIOYJIEHOM CTaH-
JapTHOT'O BUIJIALIY.

2) m? + 3mn — 3n? — MHOTOUJIEH CTAHJAPTHOTO BUTJIALY.
3) MHuorousen 9ab + 7 — Sab micturh momiOHI mOmaHKU, TOMY He
€ MHOTOUYJIEHOM CTaHIapPTHOT'O BUIJISAIY.

Bionosiov: 1), 3) Hi; 2) TaK.

m 3anucaTu y CTaHZAPTHOMY BUTIJIAI MHOTOYJIEH
. 3x%yx + 5 — 4xy?y — 5x3y + Txy3 — 8.
Pose’azannsa. CrouaTKy 3BeIeMO OO CTaHAAPTHOTO BUIVIALY UYJEHU
MHOI'0YJIEHA, IIOTIM 3BemeMO IIONiOHI momaHKI:
3x%yx + 5 — 4xy?y — 5x3y + Txy® — 8 =
- 3x%y + 5 — 4xy® — 5x3y + Txy® — 8 = —2x3y + 3xy® — 3.

Bidnogiov: —2x3y + 3xy3 — 3.

CreniHb MHOrousneHa CTaH4APTHOrO BUMNAAQY
Unenu mHorouwiaena "mip — 9m?p* + 3, akuil Mae craEmapTHUI
BUTJIAZ, — Ile ONHOWJIEHH BiJIOBiHO I’'ATOrO, IIIOCTOrO T4 HYJIHOBOIO
crenenis. Haibinpmuii i3 1UX CTelleHIB HA3UBAIOTL CMEneHem MHO-
zounena. Orxe, Tm*p — 9m?p* + 3 — MHOrOUJIEH ITIOCTOTO CTEIEHH.
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O

Cmenenem mHoOzOuNeHa cmaHdApmMHO20 6uznady HASUBAKTD
HaUOLIbIIHMH 31 cTeneHiB OAHOYIEHIB, IO MiCTHThL el MHOI'OYJIEH.

Hanpuraan, bx — 7 ta 2a — 3b + 7 — MHOrouJIeHH NEepHIOro CTe-
meHs; 2mn + n — gpyroro; 2x* + x5 — x2 — m’aroro cremeHs.

CremeHeM JOBLJIBHOIO MHOI'OUJIEHA HA3MBAIOTH CTEIiHL TOTOMKHO
piBHOTO IOMYy MHOT'OYJIEHA CTAHJIAPTHOIO BUIJIAIY.

I IOERE S BrusHauuTu CTeNiHb MHOTOUYJIEHA

: 2x%y + 3xy — 6x%y + 4x%y — 1.

Poss’szanns. CHOanRy 3aIIUINEeMO MHOT'OYJIEH y CTaHJapTHOMY BH-
roaai: 2x° 2%y + 3xy — 6> 6x"y + 4x* 4x"y — 7 = 3xy — 7. Muorounex 3xy — 7
€ MHOTOYJIEHOM JPYTOTO CTeIleHd, a ToMY i MHorouneH 2x2%y + 3xy —
— 6x%y + 4x%y — 7 € MHOTOUJIEHOM JPYTOTO CTeIeHs.

Bionosgidv: n1pyroro crereHs.

YaeHn MHOrOUYJIeHA MOYKHA 3aIlCyBaTH B PiBHIM ITOCJIiTOBHOCTI.
JlJIsi MHOTOUYJIEHIB CTaHAAPTHOI'O BUTJIAAY, SIKi MiCTATHL OAHY 3MiHHY,
YJIEHN 3a3BUYAN YIOPSAAKOBYIOTH 3a 3POCTaHHAM a00 cnaZaHHSIM IIO-
KasHUKIiB cTeleHiB Iiel 3MiHHOI.

Hanpuxaazn, 7a* + 5a® — 8a® — 5 a6o —5 — 8a? + 5a® + 7a’.

@ Lo Ha3mBatoTb MHorouneHom? O Lo HasuBaloTb 4YneHamu MHorovneHa? O Axkuin
MHOTFOYNIEH Ha3MBaKTb ABOYSIEHOM, @ SIKMA — TpuuneHom? O Aki YneHu MHoro-
yrneHa HasuBalTb NogiIdHUMN? O AKNIA MHOTOYNEH HAa3MBaKOTb MHOTOYSIEHOM CTaH-
naptHoro Burnsaay? O Lo HasmBaloTe CTeneHeM MHoroyneHa?

) O

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

(L] 20.1. (¥cro.) SIKi 38 faHWX BUPABiB € MHOrOYJIEHAMM:

1) a(a? - 3); 2) 4¢2 — 2 + «5; 3) 9 ;
a-2
1 y; D=+ 6L h
7) 4,9; 8) (m — 2¢)?; 9) a —2?
x

20.2. Cepen HaBeleHUX BUPa3iB BUOEPITH MHOTOUJIEHU:

m
1) e —c2+ e 2) m——p; 3) d?;

4) x(x — y); 5) 43 6) (x + 9)(x — 5);
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O

7" - 1; 8) (a + b)%; 9) c—g.
20.3. Ha3BiTh 4jIeH MHOT'OUYJIEHA:

1) 4x2y — Txy? + 5 + 3xy; 2) —a3 + 4a? — 9a + 3.
20.4. CKaamgiTs MHOT'OUJICH 3 OJHOYJICHIB:

1) 5m?, 2m i 3; 2) Tab, —2a? i b

3) 4p i 2¢3 4) —c?, -8me, m31i 7.
20.5. CKaaniTs MHOTOWJIEH 3 OLHOYJICHIB:

1) 5m i —b5n; 2) m3, —2m? i mn; 3) —x3, —2y2, xy i 4.
20.6. (Vcrno.) HUu 3ammncaHo MHOTOYJIEH Y cTaHIapTHOMY Buriasami? Ilas

20.8.

20.9.

MHOTOYJIEHIB CTaHAZAPTHOT'O BUTJIAAY BU3HAUTE 1XHiM CTEHiHb.

1) 5m? + m3 + 1; 2) Tx? + 2x + 3x%;
3)2+a+a’+3; 4) c%c + c® - 8;
5) 3x%x + 2xx? + x; 6) p? — 19.

20.7. 3BeniTh momiOHI YJIeHM MHOI'OUJIEHA:

1) 7x — 15xy — 8xy;

2) 8ab — 5ab + 4b%;

3) 9a* — 5a + 7a? — 5a* + 5a;

4) 18a*b — 9a*b — Tha*;

5) 4b% + b2 — 15 — T2 + b3 — b + 18;

6) 9xy? — x3 — bxy? + 3x%y — 4xy® + 2x3.

3BeniTh moAiOHi uJieHM MHOroO4YJIeHa:

1) a® — 2a3 + 3a3;

2) —x* + 2x% — 3x* + 5x% — 3x%;
3)7+3mb—2m3 — 5mb + 2mb — m5 - 7

4) 9xy® + 6x%y% — x3y + x%y? — 9xy3.

(Veno.) S1ki 3 MHOrOUJIEHIiB — MHOTOUJIEHU UETBEPTOTO CTEIeHS:
Da®+3a2+1; 2)a%a®-8; 3)a*-4a®—a*; 4) ad®+ 2?

20.10. ki 3 MHOro4JieHIB € MHOTI'OUJIEHAMU II'ATOI'0 CTEIIeHd:

1) m3 + m* — m? 2) 12 + mm?*;
3) mm + mm? + m?>m?; 4) m® — 3 — m5?

20.11. 3BemiTr MHOTIOUYJIEH JO CTAHJAPTHOTO BUIVIALY Ta BU3HAUTE

MOro CTelriHb:
1) x%y + xyy; 2) 2a - a® - 3b + a - 5¢;
3) Tx - 5y? — 4y - Tx% 4) 3a - 4a - (-5a) — a® - (-8b).

20.12. Tloga#iTe MHOTOYJIEH y CTaHAAPTHOMY BUIJISAAI Ta BU3HAUTE

MOro CTelriHb:
1) 38x - x? + 2x - 5y%; 2) 5a - b%a + 3b + 2ab?;
3) —bmn3m + 4mmm; 4) 5p - 8p * (-p) — p*qp.
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20.13.

20.14.

20.15.

20.16.

20.17.

20.19.

20.20.

20.21.

20.22.

166

O
Ilepernuirith MHOrOUJIEH Y TIOPAAKY CIAaJaHHSA CTEIeHIB 3MiHHOI:
1) 7x — 5x% + x* — 9x% + 1;

2) 8y — 5+ % — 9y* + 2.

IlepenmunriTe MHOTOUJIEH Y TIOPAAKY 3POCTAHHSA CTENEHIB 3MiHHOI:
1) 83m2 — 3m + m3 — §;

2) 7a® — 9a° + 4a3 + 5 — a*.

SHaUIITh 3HAUEHH:

1) nBousnena 3x? — 1, axmo x = —1; 2;

2) Tpuuiena 5m + 9n? — 1, axkmo m = -2, n = é
OOUMCIIiTh 3HAUEHHS MHOTOUJIEHA:

1) 64x3 — x2 + 1, akmpo x = i;

2) 4mn — 3m + 2n — 4mn, axmo m = 4, n = —3.
OOunCIIiTh 3HAUEHHA MHOTOYJIEHA:

1) 9p? — p3, axkmp p = %;

2) 2xy — 4x + 3y + 4x, axkmo x = -1, y = 2.
20.18. Yu icHye Take 3HaUeHHA X, OJd AKOIO 3HAUEHHSA MHO-
rousnesa x2 + 5 IOpiBHIOE HYJIO; € Bix'eMHUM?

3BeiTh MHOTOYJIEH O CTAHJAPTHOIO BUIVIAAY i BKaXKiTh HOT0
CTEMdiHb:
1) 3a%ab — 5a%b?b? — 6ab - 2a + 5ab - 0,4ab — 1,5a - 2b + a?;

2) 3xy? - 4x3y + 5x3y - 2y - (—x) — 10x3y3 - %x — Txy - (-3xy3).

3BeIiTh MHOTOYJIEH [0 CTAHJAPTHOIO BUIVIAAY i BKaXKiTh HOTO
CTeIliHb:

1) 3a?b® — ab® — aa — a?b? - b + 0,5ab - 2b% + 4ab - 0,5ab?;
2) Tx - 2y3 — 5x - 3xy * (—x) + %y - (14xy) — 3yx - 442

3BeiTh MHOT'OYJIEH
S5xy3 + x2y? + 748,75 — 2x3y — 3xy3 — x%y?
IO CTaHZAPTHOTO BUTJIALY, 3HAHAITh HOTO 3HAUYEHHS, AKIIO

1 . . . . .
X = 5 y = —1, Tta misHaliTeca B Kimomerpax Bigcranb Big Ku-

eBa go croauili JilmrBu — micra BismbHIOC.

IoBexiTh, mo MHOrowIeH a’ + b? + 1 gna O6yob-AKUX 3HAYEHb
3MiHHUX a i b HaOyBae JuIlle JOJATHUX 3HAUEHD.

O
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20.23. 3amicTb «3ipOUKM» 3aIUIIITh TAKUHN OJHOUYJIEH, I1T00 YTBOPUB-
csI MHOT'OYJIEH YeTBEPTOI'0 CTEeIleHs:
1) 23+ 8x2 + % — 2; 2) m® — 4m* + mn + =
3) a®b — 3a*b® + 3a? + =, 4) pqg® — p?q® + p?q® + * — p3q.
20.24. 3amicTh «3ipOYKM» BaOUIIIITh TAKWH OMHOUYJIEH, IMOO IIicJis
3BEeIeHHSA MHOTrOUYJIeHa A0 CTAHJAPTHOIO BUIVIAAY OTPHUMATH
MHOI'OYJICH, II[0 He MiCTHUTL 3MiHHOI X:
1) 3x — 12 + 5x + 15 — 9x + *;
2) bxy? — y® + Ty + TyPx — 5 + *.
E 20.25. Tano muOrouseH 5x3 + 2x2 — x + 7. YTBOpiTH 3 HHOTO
HOBMI MHOTI'OYJICH, 3aMiHMBIIN 3MiHHY X Ha OJHOYJICH:
1) m; 2) —x; 3) 2a; 4) 3b2.
OTrpuMaHi MHOTOUJIEH! 3BeHiTh O CTAHAAPTHOI'O BUIJIALY.
20.26. Hano mHOrousexH 3a® — 5a2 + a — 8. YTBOpPiTHL 3 HLOr0 HOBUIA
MHOT'OYJICH, 3aMiHUBIIIN 3MiHHY @ Ha JaHUN OSHOUYJIEH, Ta 3Be-
IiTh OO CTAaHIAPTHOT'O BUIJISALY:
1) x; 2) —a; 3) 2b; 4) 3c2.
20.27. OGepiTh Ti MHOro4JIeHM, 3HAUEHHS AKUX € OONATHUMMU IJIs
OyIb-AKMX 3HAUeHb 3MiHHUX; € Big€eMHUMHU OJA OyIAb-AKUX
3HaUYeHb 3MiHHUX:

1) a* + 3a? + 5; 2) 5+ 2 + ¢
3) p?-T; 4) —m2 — m?n2 — n?2 - 9;
5 -a-b-T, 6) x® +yb + ¢t + 1.

©) Bnpabu gra nobmopenns

20.28. PoskpuiiTe Oy:KKH Ta CIIPOCTITh BUPAa3:
Dx+5+@2x—T7); 2)2y — 7 - (3By — 8);
37— (2x+9)+ 3Bx — 11).
20.29. CkiaagiTh 4yncJa0BUUA BUPA3 i 3HAUAITH OT0 3HAUCHHS:
1) cyma kBaapariB uucen 3,1 i —2,7;
2) KBanapar pisHHIi uncena —3,8 i —3,7;
3) Ky6 cymu umcea 1,52 i —1,5.
20.30. 3amiHiTH IPOIIyCKY CTEEHEM 3 OCHOBOIO X TaK, IITO0 ofep:ka-

T TOTOYKHICTE:
1) x3-(...)°% =x13 2)(...)3 x"=x19

Kummeba mamemamuka

20.31. 1) ¥V 3B’a3Ky 3i 30iJbIIIEHHAM KiJIbKOCTi 3aMOBJIEHb KOHBEEDP
HEBEJIMKOT'O0 MiJIpUEMCTBA 3 MAKyBaHHS MPOAYKI[ii B JIUCTO-
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O
nagi cmo:xkuB Ha 20 % O6isbIe ejleKTpoeHeprii, HilK y KOBTHI.
Ckinpkum KBT - rom CIoXMB KOHBEEP V JHCTOHNAMi, SIKIIIO
B JKOBTHIi Iioro cuoskusauusa craHoBmwio 250 kBt - roa?

2) Ilpakmuuna OdisaavHicms. Jli3Ha#iTecs, CKiIbKU KOIITYE
1 kBT - rop eseKTpoeHeprii AJd IiAIIPHMEMCTB, Ta BU3HAUTE CYMY,
AKY CILIATUJIO HiAIIPUEMCTBO 34 BUKOPUCTAHY [JIA ITaKyBaHHS
IPOAYKILil eJIeKTPOEHepPrilo B JKOBTHI, a Ky — Yy JHCTOIAII.

TMigzomyimecs go bubuenns Hobozo mamepiany

20.32. PoskpuiiTe Ay»KKHU Ta CIIPOCTITH BUPAa3:

d-d- 1) 2) ~(a + 10) + a
3 p+(p+ oy 4) (t +4) - - 5)
5) —(10 — x) + (~x + 7); 6) —(b — 5+ a) — (2 - b).

@ Likabi 3agaui — nomipkyd ograue
20.33. 3HaigiTe yci HaTypaJibHi 3HAUEHHS N, OJA AKUX CIPaBIKY-
_— 7 n 11
€ThbCsI HEPiBHICTH 12 <—x<

63 18"

§ 21. lopaBaHHSA | BigHIMaHHS MHOTOYJIEHIB

JopnaBaHHA MHOrouneHiB

Ionamo mHOrouwmeHu 7x2 — 4x + 9 i —3x2 + 5x — 7. Jlana mporo 3a-
IUIIEMO iXHIO CyMy, ITOTiM PO3KPHUEMO IYKKU Ta 3BeJeMO IOLiOHi 1o-
TaHKHI:

(x> —4x +9) + (-3x%2+ bx — 7) =
=Tx2 - 4x+9-3x2+bx - T=4x2+x + 2.

Mu sanmcanu cyMy MHorowreHiB 7x2 — 4x + 9 i —83x% + 5x — 7
y Buraani mHorouneHa 4x2 + x + 2. Tak camMo MOXKHA JOZAaBATU TPU
i Ginbie MHOrOWIeHIB. Cymorw 0ydv-sKUuX MHOZOUJEHI6 € MHO20UJCH
abo 0o0HOuUleH, AKi 3a3BUUYAll 3aIIMCYIOTh Y CTAHIAPTHOMY BUTJISI.

BigHiMaHHA MHOrouneHis

Temep Bix MHorousmena 5x?> — 8x + 7 BigHiMeMo MHOTroOUJIeH
2x? — 6x — 5. JIyia 1BOTo 3alKIIEMO Pi3HUITIO X MHOTOYJIEHIB, maui
POBKPHEMO AYKKH i 3BeIeMO IOmiOHI momaHKI:

(5x% —8x + 7) — (242 — 6x — 5) =
=5x2 - 8x+7-2x2+6x+5=38x2—-2x + 12.
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Piguumio mHorousneHiB 5x2 — 8x + 7 i 2x2 — 6x — 5 mMu momanm
y BUTIALL MHorouwreHa 3x2 — 2x + 12. Pisnuuyerw 6ydb-AKuX MHOZO0Y.e-
Hi8 € MHOzouseH ab0o 00HOUJeH, SIKi 3a3BUUall 3aMUCYIOTh Yy CTaH-
JTapTHOMY BUTJISII.

3acTocyBaHHS AOAABaHHS i BiAHIMaHHS MHOrOYNeHiB
nig Yac po3B’'sisyBaHHs Brnpas

PosraamemMo mpukJaagu 3acTOCYBaHHSA MOJaBaHHSA 1 BimHiMaHHS
MHOTOUJIEHIB IIii yac po3B’sA3yBaHHsA BIIPaB.

M PosB’s13aTu piBHAHHSA
. (Tx = 5) — (2x2 +3x — 7) + (9 — 2x) = 4 — 2x2.
. Pose’szanus. PoskprueMo Ny:KKHU B JIiBi#i YacTWHI PiBHAHHSA:
Tx—5—-2x2-38x+T7+9 - 2x =4 - 2x%
IlepenecemMo momaHKM, ITIO MIiCTATH 3MiHHY, Yy JIIBYy YaCTHUHY PiBHSAH-
Hd, a Ti, 10 He MICTATH 3MiHHOI, — y npaBy. MaTumemo:

Tx—2x* -8x—2x+2x>=4+5—-7-9;
2x = —T; o

x =—3,5.

Bidonosids: —3,5.

m HoBecTu, 1110 3HAUEHHSA BUPAIY
(7x2 —4x + 5) — (x2 - 3) + (4 — 2x2 + 4x)

e IOJATHUM YKCJIOM JJsA OyIb-AIKOT0 3HAUEHHSA 3MiHHOI.
Hosedennsa. Maemo (7Tx2 — 4x + 5) — (x2 — 3) + (4 — 2x2 + 4x) =
=Tx2—-4x +5—-x2+3+4—2x2 + 4x = 4x2 + 12.
3HaueHHS BUPa3y X2 € HEBiJ'€MHHUM 4YHCJOM AJS OyAb-SKOTO 3HAa-
ueHHa x. Tomy i 3HaueHHA BUpasy 4x2 TaK0K € HeBiJ'€MHUM UHC-
JoM mysi Oyab-SKOTO B3HAYEeHHA X. A OTKe, 3HaUEHHS BUPa3y
4x2 + 12 € pmomaTHUM 1A OyAb-AKOrO 3HaueHHA 3MiHHOI x. TBep-
JMKeHHS 3ajadi JoBeeHo. M

3anuc MHorouneHa y Burnsaai cyMu abo pisHuLi MHOrouneHis

Imoni BuHMKae morpeba pos3B’sa3aTu oOepHEeHY 3amadyy — 3allucaTu
MHOTOUJIEH Y BUIVISALL cyMHX a0b0 PisHMIL MHOTrOUYJeHiB. ¥ TaKOMY BHU-
najgKy JOIiJIbHO CKOPUCTATHCA IIpaBUJaMU B3ATTA BUPA3y B IYiK-
KM, mepea SKUMU CTOITh 3HAK «IIJIIOC» ab0 «MiHyC», IKi BUBUAJIUCA
B IIONEePEeNHIX KJacax.

OITOEEED Banucaru muorounen a? — b3 — a + b7 + 5 y BurAML:
¢ 1) cymMmu OBOX MHOTOUJIEHiB, OAWH 3 SKMUX MIiCTUTh 3MiHHY a, a iH-

mnii i1 He MicTUTD;
o 169




TEMA 5

O
. 2) pisHHUIIi IBOX MHOTOUYJIEHiB, HepPIINii 3 AKUX MiCTUTh 3MiHHY b,
Pose’sazanna. 1) a® — b2 —a +b" +5=(@a® - a) + (b2 + b7 + 5);
2a2-¥-a+b" +5=0b+0)— (-a®+a - 5).
Bionosiov: 1) (a2 — a) + (b3 + b™ + 5);
2) (-3 + b7 — (-a® + a - 5).

@ Ak 3HaNTN cyMy MHoro4neHiB? O Ak 3HalWTU pisHMLO MHoro4vneHiB? O Aki npaBuna
o [OOMOMOXYTb 3anucaty MHOTOYMEH Y BUMMSAAi CyMy abo pi3HML MHOTOYNEHIB?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

{Z] 21.1. (Ycno.) IlpoumraiiTe MHOrOUYNEH, AKUIl ONEPIKIMO IIiC/IA
POSKPUTTA IYIKOK:
1) a+ (b - 5) 2Dy+ @B —m+ )
x—(p-—-1); 4) ¢ — (b2 + 1).
(2] 21.2. 3maiigirs cymMy MHOTOYJIEHIB:
1) 2x2 +3x3 -1 ra 5x3+3x2+ T
2)a®+3a%2+1, 2a2 -5 Ta 6 — 5a2.
21.3. 3HaigiTh cyMy MHOI'OYJIEHiB:
1) 83m3 + 5m? — 7 T1a 2m?3 + 6;
2)b2+3b—-1, 2b — 3b% Ta 2b% + 1.
21.4. 3HaMgiTh PISHUII0O MHOI'OYJIECHIB:
1) 4p3 + Tp? — p Ta 2p% + p;
2)m?+2m -1 mra md+ 2m — 1.
21.5. 3HaMIiTL PIBHUII0 MHOTI'OYJICHiB:
1) 2a® — 3a® + 7 ta a® — 5a® — 8;
2)ct+ce3—2 Ta e+ 2% - 2.
21.6. 3HaligiTh cCyMy Ta PiBHUIIO BUPAa3iB:
Dx+yix-—uy; 2Dx—-—yi—x+y;
3 x-yiy-—ux; Hhx—-yiy—«x
21.7. 3naigiTh cymMy Ta PiBHUIIO BUPAa3iB:
1) 2a — b i 2a + b; 2)2a - b i —2a + b;
3) 2a —b i 2a + b; 4) 2a -b i b— 2a.
21.8. 3uaiigiTe cyMy Ta PisHHIII0O MHOT'OUYJIEHIB i 3BemiTh iX JO MHOIO-
YJIeHiB CTAHJAAPTHOTO BUTVIAIY:
1) 3x2—2x +1 i 3x? — 4;
2)2x+11i -38x%2-2x—1;
3)a+5b i 3a — 5b;
4) m? — 2mn — n? i m? + n?
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21.9. 3anuIriTe cyMy Ta Pi3HUITIO IIEPIIOro Ta APYroro MHOTOUYJIEHIiB
i 3BeHiTh iX 0 MHOT'OUYJIEHIB CTAHIAPTHOI'O BUIVIALY:

D52+2y—101i 3y —y+ T

2)5m3—m+3i4m?2+m — 4;
3) 5p% — 2pg — T¢® i 3p? + 2pq + 5¢>.

21.10.

21.11.

21.12.

21.13.

21.14.

21.15.

21.16.

CopocriTs Bupas:
1) (1 + 2p) + (p* - p); 2) (5a® + a®) — (-a + 5a?;
3) (x%2 — 5x) + (bx — 13); 4) (3b3 — 5b%) — (5 + 3b3 — 2b?).
IlepeTBoOpiTE HA MHOTOYJIEH CTAHIAPTHOI'O BUIVIALY:
1) (5ab? — 12ab — Ta?b) — (15ab + 8a?b);
2) §a3b2 —§ab2 - —§b20t—lb2a3 ;
5 4 8 10
x+y—2—(2x+3y —2)— (-5y + 4z + x);
4) 2m — 3n) — (4m — 3mn + 3n?) — (bmn — 5n® — 3n).
CupocriTs Bupas:
1) (15x2 — 3xy) — (1242 — Bxy + y2);
2) (5ab — 12ab + 14ab? — (-5ab + 14ab® — Ta?b);
3)Y(m+n-—2p)—(2m+p— 3n) — 4n + 3m — 4p).
Po3B’a:KiTh piBHAHHS:
1) 5x + 2x% — (2x% — 10) = 25;
2)5—x3 - Q2x+ 17— x%=-8.
Po3B’s1:KiTh piBHAHHA:
1) 5x2 + Tx — 2x + 5x%> — 8) = §;
2) 2 — 3x3 — (bx — 3x3) = —13.
ITomaiiTe MHOrOUJIEH V BUIVISALL CYMU JBOX MHOTOUJIEHIB, OTUH

3 AKUX MIiCTUTh 3MiHHY X, a iHIIHNH ii He MICTUTb:

1) xa + b — m — xb; 2) xa? — 17a + 5x + 10b.
Banumrits MmHOrOuwIeH 5x2 — 9x3 + Tx — x* — 1 y Burnazi cymu
JBOUJIeHA 1 TpuuJjieHa. SHAHIITh ABa PO3B’SI3KM 3amaui.

21.17. [Ina aAxoro sHaYeHHA X:

1) 3HaUeHHA PiSHUIIL ogHOUYIEeHA 5x i MHOrouseHa 3x — 5x2 + 12
IOPiBHIOE 3HAUEHHIO MHOTOWJIeHA Tx + Hx2 — 18;

2) 3sHaueHHA pisHUIi MHOrouwaeHiB 5x3 + 3x2 — x i 2x3 — 2x% + x
IOpiBHIOE 3HAUEHHIO MHOrouseHa bx? + 3x3 + 14?

1) cyma muorounmenis 2y® — 3y + y? Ta by — 23 — y?2 + 7

2) pisuuna geourena by? — Ty i Tpuunena 2y? — 8y + 9 nopis-

21.18. g axoro 3HaueHHA 3MiHHOIL J:
nopiBHIOE 19;
HIOE ABOuUNeny 3y> — 3y?

o
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21.19.

21.20.

21.21.

21.22.

21.23.

21.24.

21.25.

21.26.

21.27.
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IlomaiiTe MHOrouJeH y BUIVIALL Pi3HUIL ABOX MHOTI'OUJIEHIiB,
)vya+yx+x—-y—a+1;

2)—p2+y2+2p—7y—1.

SKuii MHOrO4YJIeH CTAaHAAPTHOTO BUIJIAMY IIOTPiIOHO 3ammcaTu
3aMiCTh IIPOITYCKiB, 1100 OJep:KaTh TOTOMKHICTH:
D—(..)=4p - ¢

2) —(...)=4m? - p* + 5;

3) (...)+ 2m?n — 5mn? = Tm? — 3mn?;

4) 7a?b + 9a® + (... ) = 8a?b;

5)3 +2a®>—-5a+(..)=9a% - 12;

6) (...)— (4x% — 2xy) = 5 + 5x? — 2xy?

3HAWOITh MHOTOWJIEH CTAHJAPTHOIO BUTJIALY, IiJICTaBUBIINI
AKUN 3aMicTb M MaTMMeMO TOTOXKHICTb:

1) -M =5a — b* + T;

2) M + (3a® — 2ab) = 5a® + 3ab — b%;

3) M — (3mn — 4n? = m? — 4mn + n?;

4) (7a®> — b2 — 9ba) — M = 0.

Besocunieguct 6yB y moposi 4 rox. 3a meprry
FOAMHY BiH IIPoiXaB X KM, a 3a KOXKHY Ha-
CTYIHY — Ha 3 KM OiJbllle, HixK 3a momepep-
HIo. SIKy BijicTaHb IIPOiXaB BEJIOCUIEIUCT:

1) 3a gpyry roguny; 2) 3a TPeTIO TOAUHY;
3) 3a mepIIi Tpu TrOAUHMU; 4) 3a Bech yac pyxy?

Bpuraga poOGiTHuUKIB i poOITHMIP BHKOIAJa KPUHHUIIO 3a
5 muiB. 3a mepmIuii JeHb BOHM BUKOIIAJIKW G METPiB, a 3a KO-
HUN HACTYIIHUHM — Ha 2 MeTpH MeHIlle, HiK 3a IomepemHii.
CKiJIbKM MeTpiB KPUHUIII BUKOIIAJa Opurazma:

1) 3a apyruii neHb; 2) 3a TpeTill IeHb;

3) 3a mepInux aBa IHi; 4) 3a ocTaHHiX TpHU AHi?

IoBeniTh TOTOXKHICTBD:

Dx-y)+@y-p - (x-—p)=0;

2) (a2 + b2 _ (,'2) _ (b2 _ a2_ 02) _ (a2 _ b2) — a2 + b2.
HoBeniTh TOTOXKHICTBD:

(@ + a® — a) + (2a® - 5a + 3a®) — (4a® — 6a + 2a?) = d?.

HoBeniTs, 1m0 aaA OyAb-AKMX HATypaJbHUX 3HAYEHb 1 3Ha-
yeHHs Bupasy (15 — "n) — (7 — 11n) € KparHUM yucay 4.

HoBeniTh, 1m0 aasa OyAb-aKUX HATypaJbHUX 3HAYeHb m B3Ha-
ueHHA Bupasy (m?2 — 4m + 1) — (m2 — 9m — 14) ginurtsca Ha 5.
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21.28. oBenits, 1110 3HAUEHHS BUPA3Y
(1a2b + §ab} - (lab — §bazzj — (zazb — iab — 2)
8 5 10 4
He 3aJIe’KUTh BiJ 3HAUEeHHS 3MiHHUX.
21.29. HoBeniTh, 110 3HAUYEHHS BUPa3y
(Tx® — 4x* + x3 — 8) — (Bx® — 4x* + 4x3) — (4x° — 3x3 + 1)
He 3aJIe;KUTDH BiJ 3HaUeHHS 3MiHHOI.
21.30. 3HaiigiTh 3HaUeHHS BUPA3Y:
1) b + 3b — 8) — (T2 — 5b + T) + (5b%> — 8b + 10), axmo
2) 17x% — (8x%2 — 2xy + 3y?) - (14x? + 3xy — 4y?), axmpo
x =-0,1, y = 10.
21.31. 3HaWgiTh 3HAUEHHS BUPAa3y:
1) (m? — 2m — 8) — (0,1m? — 5m + 9) + (4m — 0,9m? + 5), axIo
m= l;
7
2) 7a® — (3ab — 2a?) + (4ab — 9a?), axmpo a = —é, b =—-32.
21.32.

ITomatite muorounen 3m2n — bmn + 4n2 — 9n — 7 y BUIALL
pisHHIII IBOX MHOI'OUJEHIB TakK, IIT00 yci ujJeHm 000X MHOTIO-
YJIeHiB MaJu JogaTHi KoedilieHTu.

21.33. Hexait a = Tm?2 + 5mn — n?, b = —6m?2 + 2mn + 3n2,
¢ = m2 — 2n2. IligcTaBTe Ii MHOTOYJIEHH 3aMicThb a, b, ¢ y BU-
pas i cupocTiTh Horo:

Da+b+c
2)a—-b-oc.

21.34. loBeniTh, 110 AJA OyAL-AKOr0 3HAUEHHS X PiBHUILA MHOTOUJIE-
HiB 0,5x* + x3 — 0,2x2 — 51 0,3x* + x3 — 0,7x2 — 9 mabyBae
TONATHOTO 3HaueHHsA. SIKOro HAMEHINIOTO 3HA4YeHHs HabyBae
A PisHUIA 1 AJId SKOro 3HaueHHS x?

21.35. IoBexniTs, 110 cyMa:

1) TprOX MOCJiIOBHUX HATypPaJbHUX YMCEJI AiJIUTHCA Ha 3;
2) YOTUPBHOX IIOCTiJOBHUX HATYPAJbHUX UYHCEJ IIPU MiJIeHHi
Ha 4 mae B ocTaui 2.
21.36. 3anuc xy os3HAuae HATypaJibHE UHCJIO0, y SIKOMY X OECATKiB
i y onuHubs. [oBexiTh, 110:
1) cyma umcen xy i yx kparHa yucyy 11;
2) pisHUIA umces Xy i yx, e x > y, KparHa ducay 9.
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21.37. 3anmuc Xxyz osHauae HaATypaJibHE UYHCJIO, ¥ SKOMY X COTE€Hb,
Yy mecAaTkiB i z oguuuns. IlogaiiTe y BUriani MHOrodJieHa:
1) xyz; 2) zyx;
3) XYz + 2y; 4) yxz — yx.

©O) Bnpabu gns nobmopenns

21.38. O6Guwucaite 3HaueHHs Bupasy (0,018 + 0,982) : 4 - 0,5 — 0,2).
21.39. CmpocrtiTh Bupas i 3HAWIITH HIOTr0 3HAUEHHS:
3

4
1) 8x - 1,5y, akiupo x=—, y=-1—;
) Y, AKII Y 1

2) —2a - (-3,5b) - be, axmo a = -1, b:-%, c:%.

21.40. ITogatite Bupas 260 y Buriazni cremeHsa 3 0CHOBOIO:
H4; 2)8  3)16;  4) 32.

Kummeba mamemamuka

21.41. 1) [na 13-piunoro migniTka MiHiManabHa moTpeda B MOJOUHUX
MIPOAYKTax (MOJOKO, Kedip, psaKaHKa) CTaHOBUTH 15 % Bifx
HOpPMU pPiguHM HaA AeHb. CKiJbKM PiIKMX MOJIOUHUX MTPOIYK-
TiB Ma€ ByKMBATH IIiJAJITOK 3TaJaHOr0 BiKY IIOJEHHO, SIKIITO
rmorpeda foro opraHiamMy B pPiguHiI CTAHOBUTHL 2 JIITPW HA JeHL?
2) Ilpaxkmuuna OdisavHicms. IIpoananisyiiTe cBifi paiiioH xap-
uyyBaHHsS. UM BUKOHYETe BM 3a3HAUYeHi peKoMeHIaIii?

X Tligzomyamecs qo bubueHHs Hobozo mamepian
Y g

21.42. PoskpuiitTe Oy:KKH:

1) —0,6d(~5b + 4p — 0,3x); 2) 10(0,9x — 2,3y + 0,12);
11 1
3) (-0,3a + 5b — 2¢) - (—20); gy —gntym-lox] 12,

@ Likabi 3aga4i — nomipkyd ogHave

21.43. 3maiigite nudpu a i b, akmo uuciao 9abb? kparne umcay 36.
YraKiTh yci MOKJINBi pO3B A3KIH.
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§ 22. MHOXeHHS ogHOUJ/IeHA HA MHOrouJIeH

I'Ipanmo MHOX>XXEeHHA O4gHO4YJ/1IEHa
Ha MHOrou4sneH

IToMmHOXXUMO OomHOUJIEH 5Xx Ha MHOTOUJEeH 3x — 7, BUKOPHCTOBYIO-
Yy PO3MOAIJIIbHY BJIACTUBICTh MHOYKEHHS:

5x(8x — 7) = 5x - 8x — bx - 7 = 15x% — 35x.
~7

Omxe, TOOYTKOM OJHOUJIEHA 5X i MHOTOUJIeHa 3X — 7 € MHOTOUJIEH
15x2 — 35x, axuil ofep:Kajy, IOMHOKHUBIIN ONHOUJEH HA KOXKHUI
4jieH MHOTOYJIeHa 1 JoAaBIIX 3HalifeHi pedyabTaTu. Maemo npasu.go
MHOMCCHHS 00HOUJIeHA HA MHO204JIEH:

mo0 NMOMHOKHTH ONHOYWIEH HA MHOTOYWIEeH, Tpefa IIOMHOMKHTH
e OTHOWICH HA KOJKHUMH YIeH MHOrOYJIeHa M OTPpHMMAaHi K00yTKH
IOXATH.

HobyTox OyIb-AKOro OJHOUJEeHAa Ha OyIb-AKUA MHOTOUJIEH
3aBXKIM MOYKHA IOJATH y BUIVIAAL MHOrOUYJIEHA.

3acTocyBaHHS NpaBuU/ia MHOXXEHHSI OAHOYIeHa
Ha MHOIOY/IEH A0 PO3B’'A3yBaHHSA Brpas

Posrnauemo 3acTocyBaHHA IIpaBUJia MHOMKEHHS OJHOUYJIEHA Ha
MHOTOUJIEH ITiJi Yac po3B’A3yBaHHsA BIPAaB.

(ITOEEED Buxonaru muosenns —3ab(5a® — 2ab + b?).

* Pose’azanna. —3ab(ba? — 2ab + b?) =
= —3ab + 5a® — 3ab - (-2ab) — 3ab - b = —15a3b + 6a?b? — 3ab®.
3amucaTy Ile MHOMKEeHHS MOKHA KOPOTIIIe, IPOIYCTUBIIN IPOMiKHI
pesyabratu: —3ab(5a® — 2ab + b?) = —15a3b + 6a%b> — 3abd.

Bionogiov: —15a3b + 6a2b2 — 3abs.

OITOEEED Copocruru Bupas 5m(m? — 2) — 2(m3 — 5m).

. Posg’sizanus.
5m(m2 — 2) — 2(m3 — 5m) =5m>® —10m — 2m® +10m = 3m3.
Bionosiov: 3m3.

OITOEEED Copocruru Bupas 4ab(2a%b — a) — Sa(ab? — ab) Ta

3HAWTU HOT0 3HAUEHHA, SKIIO0 a4 = —g, b=-4.
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. Po3g’azanna. CoouyaTKy CIPOCTHMO 3aJaHUMA BUPas.
4ab(2a?b — a) — 8a(a?b? — ab) = 8a3b?% — 4a2b — 8a3b? + 8a?b = 4a?b.

Axmro a = —%, b=-4, o

2
ga2b=a.[-L] . Coy=—16. L =L 0,25

8 64 4
Bionosgiov: 4a?b; —0,25.

Posp’a3aTu piBHAHHA
2x -1 3x + 2 x—14
3 4 12

Poszg’szannsa. IllomHOXKMMO OOMIBI YacTMHU DPiBHAHHS Ha HalMeH-
IMU# CIIIJIbHUYA 3HAMEHHUK 1po06iB, ToOTO Ha 12:

12(2x—1_3x+2j:12.x—14'

3 4 12
Maewmo: 12-(2x—1)_12.(3x+2)=12.(x_14);
3 4 12

42x — 1) — 3(8x + 2) = x — 14;
8 —-4—-9x —-6=x— 14;
8 —9x —x=-14 + 4 + 6;
—2x = —4;
x = 2.
Bionosgiov: 2.

ﬂ? CdhopmyrnitonTe NpaBuUo MHOXEHHSA OAHOYNIEHA HA MHOTOYMEH.

§ Fosb ' sximb 3agaui ma buxonaime bnpabu

{Z] 22.1. (Ycro.) BukonaiiTe MHOMEHHS:

1) x(a — 3); 2) —p(x + y);
3) m(a — b + 2); 4) —y(x — 3 + p).
22.2. BukonaiiTe MHOKeHHS:
1) a(b — 2); 2) m(a + c);
3) p(a — b — 3); 4) -b(a — ¢ + 3).
(2] 22.3. BukonaiiTe MHOXXEHHS OJHOUIEHA HA MHOTOUJICH:
1) 7a%(3 — a); 2) —5x2(x3 + 4x);
3) —=3c3(c — 2¢?); 4) 2a*(@® — a® - 1);
5) (8x% — bx — 3) * 2x; 6) (3 +c — 4) - (-30).
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224.

22.5.

22.6.

22.7.

22.8.

22.9.

22.10. ITepeTBopiTh BUpa3 Ha MHOI'OYJIEH:

22.11.

22.12.

ITepeTBOpiTH HOOYTOK HA MHOTOUJICH:

1) 4xy(x? — 2xy — y?); 2) —a?b(ab® — b2 + a?);

3) @mn — 3m? — 5n?) - (-4m?); 4) (-2x%y + 3xy — x?) - xy%;
5) (2,8a%b — 3,7a%b — 0,8b) - 10ab?;

6) —1,8a2b%(5a2b — 1,5a — 2b9).

ITogatiTe mOOYTOK y BHUIVISIAI MHOTOUJIEHA:

1) 4a(@® - 2a + 3); 2) —3b2(4b° — 202 + 3b — 8);
3) (8x% — 4x + 12) - (-0,1x3); 4) (p? — 9p3 + Tp — 1) - 3p;
5) Tab(2a®b — 3ab? — 3a?); 6) —6m2n(m?n — 3mn? — 4n3);

7) (9a?b — 8ab3 — a?b?) - (—3a?b3);
8) (P?¢® — 2pq* + 3p®) - bp3¢E.
Buxounaiite MHOKEHHI:

1) %azb(l,élaz - 2,16%);

BuxonaiiTte MHOMKEHHS:

1) imzn(2,4mn —2,8m?);

12 9 4)2 3
1—xy-—xy" |- —xy°;
3)[ 5 y 10 y ] 3 y

IlomaiiTe y Burisaai MHOro4JIeHa:
1) 5(x — 3) — 2(x — 3);

3) 2b(b — 3) — 5b(b + T);
CmpocriTs Bupas:

1) 58 — 2a) + 7(3a — 1);

3) 3m(m — 2) — 5m(7 — m);

1) 5m(m — n) + 3n(n — m);
3) a(3a® — 2b) — b(5a® — 2a);

2 9
2) —gxzy?’ (1,2y5 - Exy];

4) llm—ﬁn -ng2n7.
4 6 5

2) —%ab3[1,5ab—%b2j;

4 1 5.5
1,5a—=b|-| —a®b” |.
4’( ¢ 7j(14“ j

2) 5(7a — 1) - 7(5a + 3);
4) Ty By — 2) + Py + H).

2) 3(2x — 8) — 3(2x — 5);
4) 2a2(3a — 5) + 4a%@ + 3).

2) 2a(2b — 3a) — 3a(5b —T7a);

4) 0,2mn(m? — n? + 8) — 0,5m(nm? — nd).

Buxronaitire gii:

1) 3a(a — b) + 5b(a + b);
3) p(p® - 2a) — a(@® — 2p);
Po3p’s1:kiTh piBHAHHS:

1) 6 + 2(bx + 4) = 24;

) 7T-4y-1D=Cy—-2) (-2)

4) 3y -2)-oy+7) ="y - D.

2) 3y(x — y) + yQy — 3x);
4) 3xy(x® — y? + 7) — bxy(y? + x?).

2) 3(5x — 1) = 4(4x — 8);

177



TEMA 5

22.13.

22.14.

22.15.

22.16.

22.18.

22.19.

22.20.

22.21.

22.22,

22.23.
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Po3B’sa:KiTh piBHAHHA:
1) 52x — 1) = 3(4x + 5); 2)9 -5y + 2)=(Ty — 5) - (-3).
3HaUAITh KOPiHb PiBHAHHA:
1) x(x — 3) — 9 =12 + x?% 2) 3x — 2x? = 2x(5 — x) + 14.
3HaNIITh KOPiHb PiBHAHHA:
D7-x(x—-2)=5-x% 2) 3x(x — 5) = 3x% — 5x + 20.

3anuIriTh 3aMicTh «3ipOYKM» TaKWUH OAHOUJIEH, IO0 cIpas-
J’KyBaJiacsAd PiBHICTb:
1) (@a+b): *=am+ bm;
2) %+ (x — y) = —nx + ny;
8)%-(a—b+c)=ax?®— bx?+ cx?
4) %+ (c — n + p) = —abc + abn — abp;
5) # -+ (x* — xy) = x%y* — xy®;
6) (p — 1) - * = p’¢® — pg*.
22.17. [loBexniTh, 110 i Oyab-IKOrO 3HAUEHHS @ BUpPAas
aBa+1)-ad’a+2)+@-a>d)-(@a+1
HabyBa€e OMHOIO M TOr0 caMOro 3HAYEHHI.
HoBeniTh, 1110 3HAUEHHS BUPa3y
x(5x? —x+2)— (5x — 2 + 4x3) — x(x®> — x — 3)
He 3aJIe’KUTDH BiJl 3HaUeHHS 3MiHHOI.
HoBenmiTh, 1110 BUpa3 TOTOYKHO JOPiBHIOE HYJIIO:
1) a(b — ¢) + b(c — a) + c(a — b);
2)alb +c —bc)— bc+a—ac)+ cb — a).

IepeTBOPiTH BUpa3 Ha MHOTOUJEH CTAHIAPTHOTO BUTJIALY:
1) —7a’b(2b* + ab® — 3a2b® + a3b");

2) (8x3 + 5x? — 2a — 3a®)xay;

3) —4pm3m* — 2p®m + m" + 11p"m?3);

1 50 1 7 1 36) 3,7
——a“b” +=ab' ——=a’b’ |(-12a°b").
4)( 2 6 3 ( )

HoBeniTh, 10 aJA OyAb-IKOTO 3HAUEHHS 3MiHHOI a BUpas
2a%(a — 5) — a(-6a + 2a2 + 3a3) — 4 HabyBae BiI’€MHUX 3Ha-
YeHb.

HoBenits, 1m0 anA OyAb-AKOrO 3HAYEHHS 3MiHHOI m BUpas
5(m2 — 3m + 1) — 3m(m — 5) HaOyBae JuIlle NONATHUX 3HA-
YeHb.

IlepeTBOpiTh HA MHOI'OUYJIEH CTAHIAPTHOT'O BUTJIALY:

1) 3a(5a? — 3ab + ab® — b?) - b;

2) —xy - (x%y — 2x%y? + 3xy® + x3) - 2.
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22.24.

=

CropocriTes Bupas i 3HAHIITh MOro 3HAUEHHS. SHAUIITh CyMy
BCiX OoTpMMaHMX 3HAUEeHb 1 AisHaiTecs, CKiJIbKM pasiB mpep-
CTAaBHMKM YKpaiHU BUT'PABAJX B IiCEHHOMY KOHKYpCi «EBpo-
OaueHHs».

1) 4a — 2(ba — 1) + (8a — 2), akmio a = —3,5;

1

2) 102 — 3x) + 12x — 9(x + 1), akimo x = _E;
3) a(3a — 4b) — b(3b — 4a), akmuio a = —5, b = 5;

4) 3xy(5x? — y?) — bxy(8x? — y?), axmpo x = %, y=-2.

22.25. CupoctiTh Bupas i 3HAWIITL HIOr0 3HAUEHHS:
1) 7a(2a — 0,1) — 0,1a(10a — 7), armio a = %;
2) 4x(2x — 5y) — 2y(4y — 10x), axmo x = —15, y = 15.

22.26. Po3B’s:KiTh piBHAHHS:
1)5x—9+5x—7:1; 2)3x—1_£:_2;

4 4 14 7
3)x—6+2x+3:2x; 4)2—x_i:1;

3 3 5 15 3
5) 2x(1 — 3x) + 5x(3 — x) = 17x — 11x%;
6) (Tx® + 2x% — 4x — 5) — (6x3 — x? + 2x) = 3x% — (6x — x°).

22.27. Po3B’s:KiTh PiBHAHHS:
1)736—3_5x+1:0; z)x—3_£:1;

6 2 5 4
3)4x+1+10x+1:x; 4)x+2:1_£;
6 6 15 3 5
5) 3x(2 + x) -4 (1 — x%) = Tx? + 6x;
6) (x® + 4x — 8) — (Tx — 2x% — 5) = 3x% — (3x + 3).

22.28. Jlna sxoro 3HaUYeHHA 3MiHHOIL:

1) snauennsa Bupasy 2(3y + 1) y 4 pasu OiybIle 3a 3HAUEHHSA
BUpasy 3y — 2;

2) nobyTok BupasiB 3x i 2x + 1 mpopiBHIOE cymi BupasiB
x(4x — 1) i 2(x% — 3)?

22.29. [I;1a BUTOTOBJIEHHS OMHOTO TicTeuKa MOTPiOHO Ha 4 I IIyKPY
OinbITie, HiK AJIS BUTOTOBJIEHHS OJHOIO HMHUPisKKa abo OmHOTrO
MIOHYMKA. 3a JIeHb Y KOHIUTEPChbKOMY IIeXy OyJIO BUTOTOBJIEHO
80 Ticreuok, 50 moHuumkiB i 50 nupixkkiB. IIpy mbomy Ha Bci
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22.30.

22.31.

22.32.

22.33.

22.34.

23

O
TicTeuka mimio Ha 80 r mMykpy OijbIle, HijK HAa BCi MOHUYUKU
i nupiskku pasom. CKijIbKM IpaMiB IIYKPY Iile Ha BUT'OTOB-
JIeHHS OJHOro Ticreurka?

3a 8 ouisiiB, 4 pyuku i O0J0oKHOT 3amiaatuau 265 rpu. Oui-
Berb Ha 17 rpH 50 Kom. mermieBInuil 3a PydyKy i Ha 32 TpH
50 xom. gemeBImui 3a 6JJ0KHOT. CKiJIBKM KOIIITYIOTH OKPEMO
oJIiBeIb, py4YKa i OJIOKHOT?

OmHa KoTyIlIKa OaBOBHSHUX HUTOK
komrye 5 rpH 40 Kom., a JBPHAHUX —
6 rpu 50 kom. BaOyca masa meTiHHS
CEepPBETOK mIpuadaja 0aBOBHAHNX HUTOK
Ha 6 KOTyINOK OijbIlie, Hi)K JbHAHUX,
BUTPATHUBIIMN Ha BCIO MOKYNKy 175 rpH
20 xon. CKiJIbKM KOTYIIOK 0aBOBHAHUX
1 CKiJIBbKM KOTYIIOK JbHAHUX HUTOK
nmpupdaia 6adycsa?

Yosen niauB 3,5 rop 3a Teuieo piuku i 2,5 rox mporu Teuii.
Bincranp, Ky BiH IpPOILIMB 3a Tedicio piukm, Ha 30 KM 0ijb-
Ima 3a BifgcTaHb, AKY BiH IPOIJIMB IPOTHU Tedii. SHAUIITH
BJIACHY IIIBUAKIiCTh UOBHA, AKIIO IMIBUIKICTH Tedii 2 Km/rof.

AKuMy opgHOUJIEeHAMHM IIOTPIOHO 3aMIHUTU «3ipOUKm;», IIOO
oJlep:KaTh TOTOXKHICTb:

1) 5ax? - (= + *) = bax® + 85ax2; 2) (9a® + %) * 3a = * + 18a5;
3) (x — 4mc?) - = = 3m3c? — 12m2c*

Ari omHOUJEeHM MOTPiOHO BHHMCATH V KJIITHMHKHU, IIO0 ogepka-
TH TOTOXKHICTB:

1) 3a%(0 — O) = 9a° — 12a?;

2) (O + O) - 5ab? = 5ab? + 10a2b3

3) (O — 2m2a) - Tm = 14m? — [

4) (7x2a — 9xa?) - O = 14x3a® — O?

22.35. CopocriTh Bupas (n — HaTypaJbHe YHCJIO):

1) xn+3(xn+4 _ x) _ x2n+7

2) y”(y’”2 -y - v - Y@ - v

3) 222 — 1) — 22" + 2) — 2(z" — 2D).

©) Bnpabu grs nobmopenns

22.36.

180

Y AKUX KOOpPAWHATHUX UBEPTAX JieKaTb Touku A(4; —8),
B(-5; 1), C(1; 17), D(-9; 8)?
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22.37. CupocTiTs:
3
1

1) (-3a%v°)” '(g“bgj ; 2) (0,1mn"? - (-10m2n3)3.
22.38. BUKOpPHCTOBYIOUM BJIACTHUBOCTI CTeIleHiB, 3HAWMITh 3HAUEHHS

BUpAa3y:

24'7 . 616 35% .27
1) 4816_317; 2) 57.148 "

XKummeba mamemamuka

22.39. ¥V b6ararbox KpaiHax cBiTy, 30KkpeMa i B YKpaiHi, Temneparypy
BUMIipIoIOTh 3a ImKaJjowo Ilenbcisg. A B meAKmx KpaiHax, Ha-
npukaan y CIIIA, ocCHOBHOIO IITKAJIOI JAJA BUMiPIOBAHHS TEM-
neparypu € 1mkajsa Papenreiita. 11100 3HaUeHHA TeMIIEpaTypu
3a apeHreiiTom t, nepersoputu y rpagycu Llenscis ¢,, Kopu-
CTyIOThCA (popmysowo ¢, = 1,8t, + 32.

1) Sanunrite ¢opMysnry, 3a AKOI 3HAYEHHA TeMIepaTypu
y rpagycax Ilenncisa {, MOXKHA IMEPETBOPUTH y 3HAYEHHS TEM-
mepaTypu 3a IIKajaow dapeHrenrTa tj.

2) VaBiTh, 1110 BaIll TeEPMOMETP BUMIipIOE TeMIIepaTypy TiJja 3a
dapenreiiToMm. 3aIOBHITh TAOJUITIO, IIEPETBOPUBIIN 3HAYCHHSA
TeMIlepaTypu 3a PapeHrelToM y 3HAUYEeHHS TeMIlepaTypu 3a
IHenbciem.

tp 95 | 95,9 96,8 | 97,7 | 98,6 | 99,56 | 100,4 | 101,3 | 102,2
tc

Tligzomyimecs go bubuenns Hobozo mamepiany

m

22.40. BuHeciTh 3a OYKKH CIILJIbHUNA MHOKHUK:
1) 7Ta — Tb; 2) 2y — 2x; 3) 9n + 9m; 4) bx + by;
5)3m —mx; 6) 7t + T, 7) bap + 5pb; 8) 4ax — 4bx.

@ Likabi 3agaui — nomipkyi ograue

22.41. Bigomo, 110 a1 AeAKWUX HATypaJbHUX 3HAUeHb a i b 3HaueH-
Hs BuUpasdy 6a + b kparHe uucay 7. IloBemiTh, 110 A TUX ca-
MHUX 3HAUeHb a i b 3HaueHHA BUpaly 6b + a TaKoX KpaTHe
yucay 7.
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§ 23. Po3knapgaHHs MHOrousieHa Ha MHOXXHUKM
CNoCco60M BUHECEHHS CMi/IbHOrO MHOXXHMKA 3a AYXKM

PO3KJ1a,D,aHH9I MHOro4vsjieHa Ha MHOXXHUKMHU

Y 6 kiaci ME pO3KJajaaM CKJIAZeHi uucjia Ha IPOCTI MHOMK-
HUKM, TOOTO mojaBajii HATypaJbHi UHcjIa y BUIVIALL JOOYTKY.
Hanpukiaazn, 12 = 22 - 3; 105 = 3 - 5 - 7 Tomo.

ITogatu y Burasami mo0yTKy MoKHA i meski muorousenu. Ile osua-
Yyae, IO IIi MHOTOUYJIEHN MOJKHA PO3KJIaJaTy HA MHOMKHUKU.
Hanpuxmaazn, 5x — 5y = 5(x — y); a® + 3a2 = a?(a + 3) romo.

Poaxnacmu MHO2ZOWLEH HO MHONHUKL O03HAYAE NONATH MHOro
y BHriagi go0yTKy ogHOYIeHA HAa MHOro4wieH abo mol0yrky Kiab-
KOX MHOro4YJeHiB Tak, mo0 mei noOyrox OyB TOTOMKHO PiBHUM
JAaHOMY MHOTOYWJIEHY.

BuHeceHHSs cnisibHOro MHOXHMUKaA 3a AY>XXKU

PosrisaaemMo oguH i3 crmocobiB po3KJaaJaHHSA MHOrOUJIeHA Ha MHOMK-
HUKU — 6UHECEHHA CNnilbH020 MHOMCHUKA 3a 0yxku. OnHUM 3 Bifo-
MHUX HaM IIPUKJIAIAIB TAKOrO PO3KJAJAaHHS € PO3IOJiJibHaA BJIACTU-
BicTb MHOXKeHHs a(b + ¢) = ab + ac, akmio ii 3amucaT y 3BOPOTHOMY
nopaaky: ab + ac = a(b + ¢). Ileit 3anuc o3Hauae, IO MHOTOYJIEH
ab + ac poskJjaiu Ha ABa MHOKHUKU a Ta b + c.

Ilig yac poskJagaHHA Ha MHOMKHHKNI MHOTOUYJIEHA i3 I[IINMU KO-
edimieHTaM MHOKHUK, KNIl BUHOCATH 3a AY:KKH, 00MpPAaioTh TakK,
100 YJIeHM MHOTOUJIeHA, KW B3aJIUIIUTLCA B OY:KKax, He MaJu
CHiJIbHOTO OYKBEHOI'0 MHOMKHMKA, a MOAYJi iXHiX KoedimieHTiB He
MaJU CHiJIbHUX IiJIBHUKIB.

Posrinanemo KinbKa IpUKJIAIiB.

PoskaacTu Bupas Ha MHOMKHUKU:
- 1)8m +4;  2)at + Tap; 3) 15a3b — 10a2b2.
. Posg’szanns. 1) CoiibHUM MHOKHHKOM € YHCJIO 4, TOMY
8m+4=4-2m+4-1=42m + 1).
2) CuoinbHUM MHOKHUKOM € 3MiHHA a, Tomy at + Tap = a(t + Tp).
3) ¥V mpomy BUIAAKY CIiJIBHUM YHCJIOBUM MHOMKHHUKOM € HANOiJIb-
MUl cuinbHui FiabHUK umcea 10 i 15 — uwmcao 5, a cuijbHUM Oy-
KBEHUM MHOKHHUKOM € onHoujeH a2b. OT:xe,
15a3b — 10a2b? = 5a%b - 3a — 5a®b - 2b = 5a®b(3a — 2b).

Bionosiov: 1) 42m + 1); 2) a(t + Tp); 3) 5a2b(3a — 2b).
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m PosknacTu Ha MHOKHUKH:

: 1) 2mb —c) + 3p(b — ¢); 2) x(y — t) + c(t — y).
Posg’szanns.
1) ¥V npomy BHUOAIKY CHiJIBHUM MHOMKHUKOM € ABouJeH b — c. OTike,
2mb —c) + 3p(b —¢c) = (b — c)(2m + 3p).
2) MogaHKM MAaOTh MHOMKHHUKH Yy — t i t — Y, AKiI € IPOTUJIEKHUMU
Bupaszamu. TomMy B APyroMy AOJaHKY BUHECEMO 3a AYYKKU MHOMK-
HUK —1, omepsxumo: c(t — y) = —c(y — t).
Omsxe, x(y — ) + et —y) = x(y — 1) — ey — ) = (y — Dx — o).
Bionoeiov: 1) (b — ¢)(2m + 3p); 2) (y — t)(x — ¢).

Ilnsa mepeBipKM HNPaBUJIBLHOCTI PO3KJIALAHHS HA MHOMKHUKH CJIiJ
IEePEeMHOKUTH OTPHUMAaHi MHOXKHUKHK. Pe3yjbTaT Mae AOPiBHIOBATU
JTaHOMY MHOTOUJICHY.

Po3B’a3yBaHHS piBHSIHb 3a JOMOMOroo po3kK/aAaHHS
MHOrouysieHa Ha MHOXXHUKU

PosknamanHA MHOTOUJIEHIB Ha MHOXKHUKHU YacCTO CIIPOIIY€E IIPOIEC
pO3B’A3yBaHHA PiBHAHHA.

OITOEEED Buaiitu kopewi piBmanHs 5x2 — Tx = 0.

. Posé’szannsa. PoskaazeMo JIiBy YacTUHY PIBHAHHSA Ha MHOMKHUKU
BUHECEHHAM CITiJIbHOTO MHOMKHUKA 3a AY:KKU: x(bx — 7) = 0. Bpaxo-
BYIOUH, III0 JOOYTOK JOPiBHIOE HYJIO TOAL i TiJIBKM TOmi, KOJHU
xoua 0 OMMH i3 MHOKHUKIB HOpiBHIOE HYJI0, MaTuMemo: X = 0 abo
5x — 7=0, omoxe, x = 0 abo x = 1,4.

Bionosios: 0; 1,4.

3ayBasKMMO, III0 TaKHU CIIOCi0 pPO3B’A3yBaHHS PIBHAHHA MOKHA
3aCTOCOBYBATH, JIMIIIE KOJIM IIpaBa dacTWHA PiBHAHHSA mopiBHioe 0.
PiBaasHa 5x2 — Tx = 12, 5x2 — Tx = 40 TOIO0 TAKUM CIOCOOOM
pO3B’sA3yBaTH He MOXKHA.

@ Ake nepeTBopeHHA Ha3nBarkoTb PO3KIiagaHHAM MHOrodrieHa Ha MHOXHUKM? O Ha
o anKnap,i MHOroudneHa ab + ac NOSACHITb, SK BUKOHYKOTb PO3KnagaHHA Ha MHOXHUKA
3a 4OMNOMOroH BUHECEHHS CMiflbHOro MHOXHMKa 3a OYXKKWN.

§ Fosb ' sximo 3agaui ma buxonaime bnpabu
(Z] 23.1. (Ycro.) BHaiiiTe CHiIbHME MHOKHUK y BHpasi:
1) 5x + Sy; 2)Ta —T; 3) ab + at; 4) ma — pm.

23.2. (Vcno.) PoskaamiTh Ha MHOXKHUKIU:
1) am + an; 2) 12x — 12y; 3) tm — tc; 4) 2¢ + 2m.
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23.3.

234.

2]

23.6.

23.7.

23.8.

23.9.

O
BuHeciTh 3a IYKKU CIIIJIBHUNA MHOMXHUK:
1) 5a + 5c¢; 2) Tx — Tu; 3) ap — ab; 4) mx + yx.
BuHecith 3a AYyKKU CIIJIbHUNA MHOMKHUK:
1) 2u — 2p; 2) Tx + Ty; 3) at + bt; 4) ma — mec.

23.5. (Vero.) Yu ipaBUIbHO BUKOHAHO PO3KJAJAHHA HA MHOMK-
HUKU:

1) 7a + 7 = Ta; 2) b5m — 5 = 5(m — 5);
3) 2a — 2 =2(a — 1); 4) Txy — 14x = Tx(y — 2);
5) bmn + 5n = d5m(n + 3); 6) 7ab + 8cb = 15b(a + ¢)?
3anuiIlriTh CymMmy y BUIVIAIL HJOOYTKY:
1) 3a + 12b; 2) —6a — 9x; 3) 17a + 17;
4) —ab — a; 5) 14a — 21x; 6) 8b — 8.
PoskiagiTe Ha MHOXKHUKN:
1) 4m — 16a; 2) —12m + 18a; 3) 14m — 14;
4) —xb — b; 5) 8p + 8; 6) 206 — 30c.
PosxnagiTh Ha MHOKHUKN:
1) 5ab + 5xb; 2) 2xy — 8y; 3) —5ab + Ha;
4) Ta + 2lay; 5) 9x2 — 27x; 6) 3a — 9a?;
7y m? — ma; 8) 12ax — 4a?; 9) —18xy + 24y?;
10) a®b — ab?; 11) pm — p®m; 12) —x%y? — xy.
BuneciTh 3a AYyKKU CIIJIbHUNA MHOXKHUK:
1) Tax — Tbx; 2) 3ab + 9a; 3) 6xm — 8xn;
4) 15xy + 5x; 5) 9m? — 18m; 6) 15m — 30m?;
7) 9xy + 6x2; 8) a®b — ab; 9) —p%q — pq>.
23.10. PoskiaaniTe Ha MHOMXKHUKW:

1) x3 — x%; 2) a* + a?; 3) m? — m?>

4) a® + a”; 5) 3b% — 9b3; 6) 7a® + 6a;

7) 4y + 12y% 8) 5m’5 + 15m?; 9) -16a* — 20a.

23.11. PoskaamiTe Ha MHOXKHUKI:
1) m* - m?; 2) a* + a5 3) 6a — 12a3;
4) 18p3 — 12p%; 5) 14b3 + Tb%; 6) —25m3 — 20m.

23.12. 3anumrite cymy 6x%y + 15x y Burmsagi mo6yTKy i sHaiimiTh

Mioro 3HaueHHd, AKOO x = —0,5, y = 5.

23.13. Bamumits Bupasd 12a2b — 8a y Buriaxi go6yTKYy i sHaimiTh

. 1
loro sHaueHHsd, AKIIO a@ = 2, b = g
23.14. BuHeciTh 3a OYKKU CIIIJIPHUA MHOMKHUK:
1) a* + a® — a?; 2) m® — m?2+m"
3) b6 + b5 _ b9; 4) _y7 _ y12 _ y3.
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23.15. IlomaiiTe y BUIIALL JOOYTKY:
D p” +p3 - ph 2) a'® — a® + a8’
3) b — b® — b% 4) -m8 — m? — m*.

23.16. O6GUMCIIITh 3PYYHUM CIIOCOOOM:
1) 132 - 27 + 132 - 73;
2) 119 - 37 - 19 - 37.

23.17. Po3B’s:KiTh piBHAHHSI:

1) x? — 2x = 0; 2) x% + 4x = 0.
23.18. 3HaigiTL KOpeHi piBHAHHSI:

1) x2 + 3x = 0 2) x> — Tx = 0.
(3] 23.19. Poskiajirs MHOrOUIEH HA MHOMHUKMN:

1) 4a3 + 2a® — 8a; 2) 9% — 3b% — 27b5;

3) 16m? — 24m5 — 32m3; 4) —5b3 — 2062 — 25b°.
23.20. BuHeciTh 3a OYKKU CITIJIbHUNA MHOMKHUK:

1) 5¢8 — 5¢” + 10c¢?; 2) 9m* + 27Tm?3 — 81m;

3) 8p7 — 4p° + 10p5; 4) 215 — 28b" — 1405,
23.21. BuHeciTh 3a OY’KKHU CIIIJBHUN MHOMKHUK:

1) Tm* — 21m?n? + 14m3; 2) 12a2b — 18ab? + 30ab?;

3) 8x%y? — 4x3y® + 12x*y3; 4) —5p*q? — 10p%q* + 15p3¢3.
23.22. PoskjaagiTh MHOIOYJIEH HA MHOMKHUKN:

1) 12a — 6a%x? — 9a3; 2) 12b%y — 18b3 — 30b%y;

3) 16bx? — 8b2%x3 + 24b3x; 4) 60m*n3 — 45m?n* + 30m3n°.

23.23. O0UYMCIIiTh 3DYYHUM CIIOCOOOM:
1) 843 - 743 — 7432,
2) 11032 — 1103 - 100 — 1108 - 3.

23.24. 3HaigiTh 3HAUCHHSA BUPa3y:
1) 4,23a — a2, axmo a = 5,23;
2) x%y + x3, axkmo x = 2,51, y = —2,51;
3) am® — mb, axmo m = -1, a = —5;
4) —xy — x2, axkmpo x = 2,7, y = 7,3.

23.25. 3HaigiTL 3HaUEeHHA BUPAa3y:
1) 9,11a + a2, axmo a = —10,11;

2) 5ax? + 5a%x, axuo a = %, x = g
23.26. PoskiaaniTe MHOrO4JIeH HA MHOMHUKU:
1) 2p(x — y) + q(x — y); 2) alx +y) — (x + y);
3)@-"7—ba-"); 4) 5(a + 1) + (a + 1)?;
5) (x + 2)2 — x(x + 2); 6) —-bm(m — 2) + 4(m — 2)2.
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23.27. IlogaiiTe BUpa3 y BUIVIALL JOOYTKY:

1) a(x — y) + by — x); 2) p(b = 5) — n(d - b);

3) 7x(2b — 3) + b5y(3 — 2b); 4) (x — y? - aly — x);

5) 5(x — 3)2 — (8 — x);

6) (a + 1)@2b — 3) — (a + 3)(3 — 2b).
23.28. PoskaagiTh HAa MHOXKHUKN:

1) 3x(b — 2) + y(b — 2); 2) (m2 — 3) — x(m? — 3);

3)alb —9) + c(9 — b); 4) Ta + 2) + (a + 2)%

5) (c — m)2 — 5(m — ¢); 6) —(x + 2y) — 5(x + 2y)2.
23.29. 3HaigiTh KOpeHi piBHAHHS:

1) 4x2 — x = 0; 2) Tx2 + 28x = 0;

3)1x2+x=0; 4)3x2—3x=0.

9 11 11

23.30. Po3B’s:KiTh piBHAHHS:

1) 12x2 + x = 0; 2) 0,2x2 — 2x = 0;

3)ix2—x=0; 4)11x2+3x=0.

14 3 3

23.31. PosB’sa:KiTh piBHAHHA:

1) x(8x + 2) — 5(8x + 2) = 0; 2) 2x(x — 2) - 52 — x)=0.
23.32. Po3B’sa:KiTh piBHAHHA:

1) x(4x + 5) — 74x + 5) = 0; 2) 1(x —3) — 2x(3 — x) = 0.

23.33. HoBenits, 110 3HAUEHHS BUPA3Y:
1) 173 + 172 kpaTHe uyncay 18;
2) 914 — 816 kparne uncay 80.
23.34. oBeniTh, 110 3HAUEHHS BUPAa3y:
1) 399 — 398 nminureca Ha 38;
2) 49° — 78 minuThes Ha 48.

i4 23.35. BuneciTh 3a OyKKH CHiJIbHUN MHOKHUK:

1) (bm — 10)%; 2) (18a + 27b)2.
23.36. 3HaiigiTL KOpeHi piBHAHHA:

1) x(x — 3) = Tx — 21; 2) 2x(x — 5) = 20 — 4x.
23.37. Po3B’s1:KiTh PiBHAHHS:

1) x(x — 2) =4x — 8; 2) 3x(x — 4) = 28 — Tx.

23.38. IloBexmiTh, III0 YUCJIO:
1) 10* + 53 ginuTbca Ha 9;
2) 415 — 414 4+ 413 gigureca Ha 13;
3) 273 — 37 + 93 ginmureca Ha 25;
4) 213 + 143 — 73 pinuTbes Ha 34.
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©) Bnpabu gra nobmopenns

23.39. Cupocrith Bupas i 3HAWIITHL 100 3HAUEHHS:
1) —8x2 + Tx2 — 4x2 + 3x2, axmpo x = 0,1;
2) 8m + bn — Tm + 15n, axkmao m = 7, n = —1.
23.40. 3anuriTh 3aMiCTh «3ipOYOK» TaKi Koe@illieHTM OITHOUYJIEHiB,
1100 piBHiCTH mepeTBOpHJIACSI HA TOTOXKHICTh:
1) 2m2 — 4mn + n2 + (+m?2 — *mn — *n2) = 3m?2 — 9mn — 5n?;
2) Tx2 — 10y? — xy — (+x2 — *xy + *y?) = —x2 + 3y? + xy.
23.41. [loB:XMHA NPAMOKYTHUKA BTPUYi OijbIlla 3a MOT0 IIUPUHY.
ARINO JOBKUHY IPAMOKYTHHKA 3MEHIINTHA Ha D5 CM, TO HOTO
mJjIoma 3MeHmuTbea Ha 40 cm2. SHafAiTh HOBXKUHY H IIUPU-
HY IPSIMOKYTHHKA.

XKummeba mamemamuka

23.42. lllupuna npoisuoi yactuHU 16 M. IlIBuaKicTe pyxy Mapiuxku
1,5 m/c. Y BcTuUTHe BOHA IIepeliTH HIiMTOXigHWI mepexin Ha
3eJIeHUM cUTrHaJ cBiTiiodopa, skuii TpuBae 25 ¢? Yu BcTurHe
Mapiuka mepeBecTH uepes3 IIPOI3HY UYacTHHY 0a0Oycio, IIIBH[-
Kicts sxoi 0,8 m/c?

@ Likabi 3aga4i — nomipkyd ograve

23.43. Bigomo, 110 @ < b < ¢. Un MOXKYTb OJHOYACHO CIIPaBIKyBaTH-
ca HepisHOCTi |a| > || i |b] < |c|?

§ 24. MHO)XeHHSI MHOrOUYJIeHA HA MHOIrOuU/IeH

MNpaBnno MHOXXeHHSI MHOro4Y/IeHa Ha MHOIOuY/1eH
ITomHOKMMO MHOTOUJIEH a + b Ha MHorowireH x + y. Ilosmaummo
MHOTOWJIeH X + y OykBowo m. Maemo:
(a+b)x+y=(@+bm=am + bm.
Y Bupasi am + bm migcraBMMO 3aMicTh m MHOTOUYJIeH X + Yy i 3HO-
BY CKOPUCTAEMOCS IIPABUJIOM MHOXKEHHSA OJHOUYJIEHA Ha MHOTOYJIEH:
am+bm=a(x +y)+ bx+y)=ax+ ay + bx + by.
OTxe,
(@ +b)(x +y)=ax + ay + bx + by.
M=uorounesn ax + ay + bx + by € cymoi0 BCiXx OZHOUYJIEHIB, SAKi

OZlep’KaHO MHOXKEHHSAM KOXKHOT'O uJjileHa MHOTouJieHa a + b Ha KOX-
HUU YJeH MHOTOUJIeHa X + Y.
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HpHKOﬂHMO OO0 npaeiaa MHONEHHA MHOZ0UJAeHa HA MHOZ0YJAEeH.

II[06 mOMHOMKHMTH MHOTOYJIEH HA MHOIOYJIEH, NMOTPiOHO KOMHMH
9JIeH OJHOI'0 MHOrOYJIeHa NMOMHOKXHTH Ha KOKHHH WIeH IPyroro
MHOro4JieHa M ojepskaHi JOOYTKHM JOOATH.

Hpouec MHOMEHHA MHOI'O4YJIEeHa Ha MHOI'OYJIEH MOMHa IIogaTn

CXeMaTHnu4YHO:

(@ + b)(x +y)=ax + ay + bx + by.

@.J‘ocoo

3acTocyBaHHSA NpaBU/la MHOXXEHHSI MHOrou1eHa
Ha MHOro4sieH 0O PO3B'A3yBaHHSA BMNpaB

PesyibTaToM MHOMKEHHS MHOTOYJIEHA HA MHOIOUJIEH € MHOI'OUJICH.
SAKIIo mepinii i3 CIiBMHOMKHNKIB JOOYTKY MICTHUTL m UJEHiB, a APY-
M — n YJeHiB, TO, IEePEMHOKUBINN iX, OHEPKNMO MHOT'OYJIEH, IITO
MicTuTMMe mn 4IeHiB, a Imicias 3BeleHHsA IIOAiOHMX IOmaHKiB Ia
KiJbKiCTh MOXKe 3MEHIIIUTHCS.

m Bukonatu mHOKeHHA (2x — y)(4x — 3xy + 2y).
. Posg’sizanusa. 2x — y)dx — 3xy + 2y) =
=2x-4x —2x - 3xy +2x -2y —y -4xty-3xy —y -2y =
= 8x2 — 6x%y + 4xy — 4xy + 3xy? — 2y% =
= 8x2 — 6x%y + 3xy? — 2y2.
Bidnosiov: 8x2 — 6x2%y + 3xy? — 2y2.

m Cmpoctutu Bupas (2x — 7)(x — 3) — 2x(x + 4).
. Posg’sazannsa. 2x — 7)(x — 3) — 2x(x + 4) =

= 2x% — 6x — Tx + 21 — 2x2 — 8x = 21x + 21.

Bionogidv: —21x + 21.

m IloBecTu, 1m0 3HAYEHHS BUPAa3y
nn-3)—-(n—-—2)(n-3)+8
€ IMapHUM YHCJIOM IJIS BCiX HaTypaJbHUX 3HAUEHb 7.
Ilosedenns. Ha mepiiiomy eTari BUKOHAEMO MHOYKEHHS MHOT'OUJIEHIB
(n — 2)(n — 3) i Banumemo oro B Ay:KKax. Maemo:
—3n - (n?2-2n - 3n + 6) + 8.
Poskpuemo ny:kKu, mepen SsKUMHU CTOITh 3HAK «MiHyC». OTpuMaemo:
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n2-3n-n2+2n+3n-6+8=2n+2=2@n+ 1).

fAxmo n — HarypaJibHe YMCJIo, TO n + 1 — TaKoK HaTypaJibHe YuC-
Jgo. Tomy sHauenHsa Bupasy 2(n + 1) € mapHuUM YUCIOM AJIA OYIb-IKO-
ro HaATypaJIbHOTO 3HaueHHdA n. Tomy i 3HaueHHA Bupasy n(n — 3) —
—(n - 2)(n — 3) + 8 € mapHuUM YMCJIOM IJIA BCiX HaTypaJbHUX 3HA-
yeHb n. TBepIKeHHsA 3a7adi JoBeIeHO. M

Axmo morpiOHO mepeMHOKHUTH OiNbIIe HiXK ABAa MHOrOYJEHH, TO
CIOYATKY NEPEMHOKYIOTH JEeAKi ABa 3 HMX, IOTIM OTpMMAaHMHA

pe3yahTAT MHOMKATh HA TPeTiil MHOTOYIEH i TaK camMo madi.

Bukonatu mHokeHHs (x — 2)(x + 3)(x + 1).

. Poss’azannsa. CrioyaTKy IIepPeMHOMKIIMO IIEPINNH i APYyruii MHOTroO4JIe-
HU Ta OTPUMAHHUNA pPe3yjabTaT IIOMHOMKMMO Ha TpeTiii MHOTI'OUJIeH:

(- 2)x+3)x+1)=(2+38xc— 2c— 6)x+ 1) =
=@ +x-6)x+=a3+2x2+x2+x-6x—-6=
=x3 + 2x2 — 5x — 6.

Bidnogidv: x3 + 2x2 — 5x — 6.

1) CdpopmyrnitoiiTe NpaBUIIO MHOXEHHSI MHOTOUYNIEHa Ha MHoroudseH. O Ak nepeMHOXu-

& Tn Binblue HixX ABa MHOTOYIEHN?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

(Z] 24.1. (Yeno.) Buaiinits oGy TOK:
D (x + y)a + 9); 2) (@ —2)(b + 1)
3) (7T — p)b — ¢); 49) 1A -m@2 - d).
24.2. BukonaiiTe MHOYKEHHS:

1) (@ — b)(x + m);
3) (p — t)(c — y)s

2) (c + n)(a + y)
4) (a + 3)(b - 2).

24.3. IlepeMHOKTe TBOYJICHU:

1) (c — T)x + 1)
3) (b + 2)(y — 4);

2) (@ + d)p + v
4) (c — b)(a — x).

(2] 24.4. Copocrirs Bupas:

1) (@ + 3)(a + 2);
4) (b - 5)(2b + 1);
24.5. CopocTiTh BuUpas:

1 (y+ 2)y - 3);
4) (5a — 2)(a + 3);

2) (y - 2)(y + 4);
5) (3a — 4)(2a + 1);

2) (a — 3)(a — 2);
5) (4b — 3)(2b — 1);

3) 2 —p)p + D)
6) 5y — 3)(1 — 2y).

3) 4 - p)p + 3);
6) (Tm — 2)A + 2m).
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24.6. ITogaiiTe Bupas y BUIVIALL MHOTOUJIEHA CTAaHZAPTHOI'O BUIVIALY:
1) (2 + 4x)(2y — 1); 2) (x2 + a)(x — a?);
3) @p — 2m)(3p + 5m); 4) (2x2 — 1)(8x + 1);
5) (7x2 — 4x)(3x — 2); 6) (b — 2)(3b3 — 4b?);
7) (m?2 — 2m)(8m — Tm?2); 8) (n® — 2n%)(n + 7).
24.7. Cupocrith Bupas:
1) 8m? — p)(m? + p); 2) (5a% + b)(b? — 4a?);
3) (12a2 — 3)(ba — Ta?); 4) (2a3® — 3a%)(a + 5).
24.8. BukonaiiTe MHOKEeHHS:
1) m — n)@ + b — 1); 2)B—-a)p +5-m)
3) (a+ x—3)n + 2); 4) (c —d - TNx + y.
24.9. IlepeTBOpiThL BUpPa3 Ha MHOT'OYJICH:
1) (@ + b)(m — 2 + p); 2) ® — x)(m — n — p);
3) (x +y - 2)(a— m) 4) (p + g + 3)(-a — x).
24.10. Bukonaiire gii:
1) 2x + T)2x — 4) + 28; 2) 5m2 + (3 — bm)(m + 2);

3) (@ + ")a — 2) — a(a + 5); 4) (2b + 1)(3b — 1) — (662 — 1).
24.11. Cuopocrith Bupas:
1) 2p — 1)@8p + 5) — 6p%
2) 12 + 8m — 2)(bm + 6);
3) (m + 3)(m — 5) — m(m — 2);
4) (8a — 2)(4a + 1) — (1242 - 2).
24.12. IleperBOopiTh BUpPa3 Ha MHOT'OUJIEH CTAHJAPTHOTO BUIVIAILY
i 3HAHOITHL WOr0 3HAUEHHS:
1) (2a — 3)(8a + 5) — 642, axmio a = 13,5;
2) (bx — 1)1 — 2x) — Tx, armo x = —2.
24.13. CupocrTiTe Bupas3 i 00UNCIIITEL HOro 3HAUEHHS:
1) (7x + 3)2x — 1) — 14x2, axmo x = —8;
2) (2a + 4)(1 — 3a) + 10a, akmo a = —1.

24.14. Bukounaiire mii:
1) x(x — 5) + (x + 4)(x + 2);
2)(m + 3)(m —4) - m(m — 1) + 5;
3@a+3a—-—(@+1)+@-a@d + a)
4) (y + 2)(y — 3) — 2y(1 — y).
24.15. CmopocriTs BUpas:
1) bx — 1)4x + 7) — 4x(5bx — 8);
2) (@ + 3)a — 2) — a(a + 9) + 6;
3) 2x(8x — 1) + (x — 9)(bx — 6);
4) 2x + 3)(bx — 4) — 2x(x — 3) — 13(x — 1).
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24.16. Po3B’s:KiTh piBHAHHS:

1) (x — D(x + 2) — x2 = -8§; 2) (8x + 1)(5 — 2x) + 6x2 = 5.
24.17. PosB’saKiTh piBHAHHA:

D@x+3)Q2x—1)—-2x2=T,;

2) 10x2 + (bx — 1)4 — 2x) = —4.
@ 24.18. IleperBopiTh BuMpa3 Ha MHOTOYJIEH CTaHIAPTHOI'O BU-

TIIALY:

1) (@* + ab - b*)(a - b); 2) (x* — xy — Yy + y);

3) (m — n)(-m? — 3mn + n?); 4) (p — 2)(p* + 3p — 4);

5) (9 — 4m — m?)(m — 2); 6) (y* — 3y — Ny — 2).
24.19. BukoHaTe MHOXKEHHS Ta CIIPOCTITHL OJEp:KaHU BUPA3:

1) (a + b)(-a® + ab — b?; 2) (x — y)x* — xy + y?);

3) (7a2 + a — D(a + 1); 4) (2m2 — 3m — 2)(m + 5).
24.20. IlepeTBOpPiTh HA MHOTOUWJIEH CTAHIAPTHOIO BUTJIALY:

1) 8m + 2n)(9m?2 — 6mn + 4n?);

2) (4x2 + 10xy + 25y2)(2x — 5y);

3) (—x2 + 3xa — a?)(x + 2a);

4) Bm — x)(bmx — m? + x2).
24.21. TlogatiTe 1OOYTOK y BUTJISAAI MHOTOUYJIEHA:

1) Bx — y)(9x2 + 3xy + y2); 2) (9a2 — 2ab — b%)(3a + 2b).
24.22. Bukounaiire nii:

1) 9m?2 — 8m — 2)(8m + 7);

2) 18y — 3y + 1)(6y + 4);

3) (@ + da — (a + 2)(a — 2);

HGB+NHO+1D -G+ 8B -1).
24.23. CupocriTh BUpas:

1) 8x — (x + 5)(x + 3);

2) a(a + 8) — (a + 2)(a — 5);

3) 12x2 + 5 — (4x + T)(8x — 1);

4) (x + D —5) — (x + 3)x — 7).
24.24. IlepeTBOpiTh HA MHOTOUWJIEH CTAHIAPTHOTO BUTJIALY:

1) a?(a — 2)(a + 5); 2) —bm2(m — 1)(2 — m);

3) —4x3(2x — 3)(x — x2); 4) 0,2b%(5b + 10)(b2 — 2).
24.25. Po3kpuiiTe OY:KKU i CIPOCTITh ofep:KaHUIl BUpPAa3:

1) m2(m — 4)(m + 2); 2) —a?(2a — 3)(8a + 7);

3) —5b3(2b + b2)(b — 1); 4) 0,5x2(2x — 6)(x2 + x).
24.26. [loBeniTh TOTOXKHICTH:

D(m-3)m+7)—-10=m + 8)(m — 4) + 1;

2) 2x — 1)Bx + 5) + 9x = (B3x — 1)(2x + 5) + 3x.
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24.27.

24.28.

24.29.

24.30.

24.31.

24.32.

24.33.

24.34.

24.35.

24.36.

24.37.

192

O
HoBeniTh, 110 AJIA KOMKHOTO 3HAYEeHHA 3MiHHOIL a:

1) saauenHs Bupasy (@ — 8)(a + 3) — (a — 7)(a + 2) mopiBuioe —10;
2) smauenns Bupasy (a2 — 2)@2 + 5) — (a2 — 4)(a® + 4) — 3a?
JIOpiBHIOE 6.

HoBeniTh, 1110 3HAYEHHSA BHPAl3y HE 3aJIEKUTh BiJl 3HAYEHHSA
3MiHHOI:

H)(m—-"7(@m+ 1) - @m + 2)(m — 8);

2) a?(a® — 1) — (a% — 2)(a? + 3) + 2a2.

HoBemiTh, 1m0 mJjiss OyAb-AKOro 3HAYEHHSA 3MiHHOI a4 3HAYEeHHSA
Bupasy (a + 7)(a — 3) — 4(a — 8) € fogaTHUM YUCJIOM.
3anuiriTe BUpas y BUVIAII MHOT'OYJIEHA:

1) (x = y)% 2) (p + 2a)%
3) (4x — 3y)?; 4) (Ta + 2b)2.
IleperBOpiTh BUpa3 Ha MHOT'OYJIEH:
1) (2a — 3b)%; 2) (4x + 5y).

CmpocrtiTh Bupas i 004mCIiTh HOr0 3HAUEHHS:
1) (2x2 — x)(8x2 + x) — (x2 + x)(6x2 — 2x), AKmO x = —2;
2) (a + 2b)(a? — 2ab + 4b%) — 8b3, axmpo a = 3, b = —2015.

CuopocriTh Bupas i 3HAUIITH f1Or0 3HAUEHHS:

D -9 +9) — (x — 3)(x + 27), axmio x = 1%;
7 1
2) 8a3 — (2a — 3b)(4a? + 6ab + 9b?), aKmo a = —3 b= 3

3HaAWAITh KOPEeHi PiBHIHHS:
D)4x —(x + 2)(x — 3) = (5 — x)(x + 3);
2) 2x(x + 1) — (x + 2)(x — 3) = x2 + 7.

Po3B’sa:KiTh piBHAHHA:
) x@x—5)—x2=2—-(x— D2 — x);
2) 2x2 — (x + D(x + 19) = (x + 3)(x — 2) + 8.

3aMicTh «3ipouKM» B3aIlUIIITL TaKi OgHOUJEHM, 100 PiBHICTH
cTajia TOTOXKHICTIO:

D@x—DE+3)=x2+*%— %

Dy +2)y—#=%+y—~

HoBemiTh, 1110 s OyOb-IKOTO HATYPAJbHOTO 3HAUCHHS 71 3HAa-
YeHHs BUpPa3y:

D) (n+ 2)(n + 3) — n(n — 1) e kxpatauMm yuciay 6;

2)(n—5)@n + 8) + (n + 1)(2n — 5) + 46 pu ginenHi Ha 3 Hae
B ocraui 1.
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24.38.

24.39.

24.40.

24.42.

24.43.

24.44.

24.45.

24.46.

24.47.

3HaUIITh TPU TOCTiMOBHUX HATypaJibHUX YHNCJIa, AKIIO KBa-
JpaT MEeHIIIOro 3 HUX Ha 44 MeHIINH BiJ JOOYTKY ABOX iHIITHX.

Hamo nBa mobyTkm 27 - 18 i 12 - 42. Ha saKe omHe 1 Te came
YMCJIO IOTPiOHO 3MEHINHTH KOYKeH i3 YOTHMPHLOX MHOMKHUKIB,
1100 3HAUEHHSA HOBUX NOOYTKiB cTaJ U MiK c000i0 piBHUMHU?

Hano pBa moOyTkm 22 - 15 i 27 - 12. Ha saKe oxHe i Te came
YMCJIO TMOTPiIOHO 30iJMBIINTU KOMKEH i3 YOTHMPHOX MHOKHUKIB,
1100 3HAUEHHsA HOBUX JOOYTKiB cTaju MixK co00i0 piBHMMM?

24.41. BukoHaiiTe MHOMKEHHSI:

1) (@®2 — 2a + 1)(@? + 3a — 7);

2) (7 — 2b + 3b2)(2b%2 — 2b — 1).

BuxoHaliTe MHOXKeHHA:

1) (x2 — x — 1)(x2 + 3x + 5); 2) (7T — a — 2a®)(@? + 3a — 1).
SHAWLITh YOTHPH MOCJLTOBHUX I[LJIMX YNCJIA, AKIIO JOOYTOK
IBOX OLJMBININX 3 HUX Ha 78 OLIBIINIA 3a JOOYTOK ABOX MEHIIIMX.

SHAUOITh YOTHPU IIOCTiJOBHUX HATYPaJbHUX UYHCIA, SKIIO
IO0OYyTOK MBOX MeHINMMX 3 HuX Ha 102 MeHMIUN Big m00yTKY
IBOX OlJIBIINX.

IlepeTBOpiTH BUpa3 Ha MHOTOUYJIEH CTAHIAPTHOTO BUTJIALY:

1 (@ + 2)a — 1)(a + 3); 2) (@ — 4@ — T(a + 1.
BuxkonaiiTe MHOXKEHHA:

1) (x + )(x* — 23 + 22 — x + 1);

2) (b - 1DB* + b2+ b2+ b+ 1)

IlepumeTp nmpaMoKkyTHUKaA mopiBHIOE 60 cm. fKImo itoro mos-
JKUHY 30iabImuTy HA 1 cM, a IMIUPUHY 3MEHIIUTH Ha 3 CM, TO
JiOro ILJIOIIa 3MEHIIUTLCA Ha 45 cM2. SHAWAITh JOBXUHY I IIIH-
PUHY IILOTO IIPIMOKYTHHKA.

©) Bnpabu gra nobmopenns

24.48.

24.49.

24.50.

IIIBugkicTe aBTOMOGIIST — 70 KM/TOm, a MoTOorMKJIa — 50 KM/TOZ,.
IIInax Bix cesa [0 MicTa MOTOIIMKJI JOJIa€ Ha 2 TIof [JOBIIIE,
Hi*K aBTOMOOiIbL. SHANUAITL BigcTaHb Bif cesa go Micra.
3HAUIITh JomaTHE UMCJIO, SIKe MicJdA IIiJHeCeHHsS M0 KBaapara:
1) 36inpIyeThCAa B 4 paswu; 2) 3MeHIITyeThCA B 5 pasis.
Y mepmriit kamicTpi OyJsio BTpuui Giybilte 6€eH3WHY, HidK Y APY-
rifi. Koau 3 mepirroi KamicTpu mepeauan 2 J Y APYTry, BUABU-

. . 5 .
Jocs, 110 06’eM OeH3MHY APYTol KaHiCTPU CTAHOBUB 7 Biz 00’e-
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My nepinoi. CkinbKu OeHsuHy OyJI0 B KOXKHiMI KaHicTpi crio-
qyaTKy?

24.51. IlogaiiTe Bupas y BUIVISAL Pi3HUIIL ABOX MHOTIOUJIEHIiB, OIWH
3 AKUX MICTUTh 3MiHHY X, a Ipyruil ii He MiCTUT:

1) 5x2-8b+a)— (b2 - 5x+ 1) — (2b — x2 + Tx);
2) 8mx2 + Tmn? — p) — (x2 + mx2 + 2p) — 17x.

XKummeba mamemamuka

24.52. 3apobiTHa miaara TeTsHM mpomopIiiHA KiJBKOCTI Bimmpalibo-
BaHUX T'OAWH. 3a MicAllb BoHA BigmparmoBasa 170 rox i orpu-
masa 8500 rpH. CKinbKm romuH Mae BigmpaioBatu TersHa
B HACTyIIHOMY Micsri, o6 orpumaru 9250 rpa?

@ Likabi 3aga4i — nomipkyi ogHave

24.53. O0uncaits 212;-4 2 +3 1 -5 2 12

129 125 129 129°

§ 25. Po3knapgaHHS MHOrouieHa Ha MHOXXHUKM
CNoco60oM rpynyBaHHs

Cnoci6 rpynyBaHHS

Y § 23 Mmu o3HaiOMUINUCS 3 PO3KJIAJaHHAM MHOTOYJIEHA HA MHOMK-
HUKU CIIOCOOOM BWHECEHHS CIILJIbBHOTO MHOMKHMKA 3a OY:KKU. IcHY-
IOTh ¥ iHIIL crocoOM pO3KJIaJaHHsS MHOTOUJIEHIB Ha MHOKHUKM, Ha-
IIPUKJIAZ, CNOCi6 2PYNnY6aHHI.

m PosknacTu Ha MHOMKHMKY MHOTI'OYJIEH

ab — ba + 2b — 10.

. P036 A3aHHA. Y IIHOMY BUIIQAKY B YCiX UJIeHIB IIOJJaHOTO MHOTOYJIE-
Ha HeMAa€ CIiJIBHOI0 MHOMKHMKA. TOMy TyT IOILiJIBHO 3acTOCYyBaTHU
caMe cmoci6 rpymyBaHHs. Pos3id’emMo momaHKM Ha [OBi I'pynu Tak,
w06 000aHKU 68 KOMCHIIL 2pyni MAAU CNIAbHUIL MHOMCHUK:

ab — 5a + 2b — 10 = (ab — 5a) + (2b — 10).
3 KOKHOI I'PYIIH BUHECEMO CIILJIbHUI MHOXKHUK 3a JYKKI:
(@b — 5a) + (2b — 10) = a(b — 5) + 2(b — 5).
Temep omep:kaHUi AJIsI 000X I'PYII CIIJILHUI MHOXKHUK b — 5 BuHe-

CeMO 3a OAYXKKHU:
ab — 5) + 2(b — 5) = (b - 5)a + 2).

Omxe, ab — 5a + 2b — 10 = (b — 5)(a + 2).
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. 3rpymnyBaTu JOAAHKH JAaHOTO MHOrOUYJIeHa MOXKHA Oyiao I y iHImWii
croci0.
A cawme: ab — 5a + 2b — 10 = (ab + 2b) + (=5a — 10) = b(a + 2) —
—5(a + 2)=(a + 2)(b - 5).
Bionosiov: (b — 5)(a + 2).

JiAnam BUCHOBKY, IO AJA PO3KJIAJaHHA MHOTOYJIEHA HA MHOMK-
HUKHU CIIOCOOOM TIpPyIyBaHHSA BapTO BHUKOHYBaTH nil B Takiil mocui-
TOBHOCTI:

1) po36MTH MHOrOWIeH Ha TIPyIH [IOJAHKIB, KOXKHA 3 HAKHX
MICTHUTHh CHIIBHMI MHOKHHK;

2) 3 KOXHOI IpyllM BHHECTH CILJIbHHM MHOMKHHMK 33 XYXKKH;

3) cmiaepHMH JIA BCiX I'PyIl MHOMKHHEK, IO YTBOPMBCS, BHHECTH
3a YXKKH.

2

Jisg mepeBipKM INPaBUJBLHOCTI PO3KJIAJAHHA CJILJ IEPEMHOMKUTU
onep:KaHi MHOKHUKH. [[00yTOK ITMX MHOMKHHUKIB Ma€ JOpPiBHIOBATU
JaHOMY MHOT'OUYJIEHY.

3acTocyBaHHS cNocoby rpynyBaHHS
AN PO3KJafaHHA HA MHOXXHUKW MHOMOUJIEHIB,
O MICTSATb WIiCTb a6o Tpu [OAAHKU

HeAaki MmHOTOUW/IEHM, ITO MIiCTATH IIicTh ab0 TPU AOJAHKH (UIeHU
MHOTOUYJIEeHa), MOKHA PO3KJACTH HAa MHOKHUKM 3a JOIIOMOT'OIO CIIO-
co0y rpynyBaHHH.

m PosknacTu Ha MHOMKHUKHN MHOTI'OYJIEH

2a + 2b—m +am + bm — 2.

P036 A3aHHA. 1-iL cnoci6. 3rpymyeMo 4JIeHM MHOTOYJIEHA y TPU TI'PY-
I II0 ABa OOJAHKHU TaK, 00 JOJAHKMN B KOMKHIN I'PYIIi MaJId CIIiJIb-
HUN MHOXHUK. MaTumMeMo:

2a +2b—-m +am +bm - 2=02a +am) + 2b + bm) + (-m — 2) =
=a@+m)+b2+m)— 12+ m)=2 + m)a + b - 1).

2-Ul cnoci6. 3rpynoyeMo Telep 4ieHn MHOT'OUYJIeHA YV ABi IPynu II0 TPU
JONAHKH TaK, IM00 JOJAaHKW B KOMKHIN I'PYIIL MaJl CHiJIbHUI MHOMK-
HUK. Matnmemo:

2a +2b—-m+am+bm-—-2=02a+ 2b—-2)+ (am +bm —m) =
=2@+b-1+m@a@+b—-—1)=(@+b-1)2+ m).

Bionosiov: 2 + m)(a + b — 1).
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m PoskJyiacTy Ha MHOXKHUKN TpuduieH x2 — 6x + 8.

. Posg’sazanns. BpaxoByiouu, 1o —6x = —2x + (—4x), MoKeMO Imepe-
IMMCATH MHOTOWJIEH AK CYyMy YOTHUPBOX MAOJaHKiB, 3rpymyBaTH iX
1 majii po3KJacTy Ha MHOMKHUKU:
x2 —6x + 8 =x2-2x —4x + 8 = (x2 — 2x) + (-4x + 8) =
=x(x —2)—4(x — 2)=(x — 2)(x — 4).

Bionosgiov: (x — 2)(x — 4).

AxOm My momasu momaHOK —6X y BUIVIALL CyMM ABOX SIKMXOCH iH-
IIUX TONAHKiB, TO He 3MOIJIM 0 3aCTOCYyBaTH I'PYIIYBAaHHS i PO3KJac-
TN Ha MHOKHUKH. IIpormoHyeMo mepeKoHaTHucs B IILOMY CAMOCTiIiHO.
«CekpeT» y TOMY, ITI0 caMe AOJaHKMN —2X i —4X COPUAIH MOABI CIIijb-
HOTI'0 MHOYKHMKA IIicJd PO30UTTA MHOrOUJIEHA HA TPYIH.

O

@ Ay NocnigoBHICTb 4i 3aCTOCOBYIOTH 41151 PO3KnagaHHA MHOrousieHa Ha MHOXHUKN
& Ccnocobom rpynyBaHHsS?

§ Fosb sximo 3agaui ma buxonaime bnpabu

i 1| 25.1. (Veno.) Y mHorouseni ca — 2¢ + 5a — 10 HasBiTh rpyny 3i
CIIIJIbHMM MHOMKHHUKOM @ i I'pyIy 3i CIiJIbHMM MHOXHHKOM 2.

25.2. 3akiHUiThL PO3KJIAJaHHA MHOIOUJIEHA HA MHOKHUKM:

xy +yt —2x — 2t =(xy — 2x) + (yt —2t) =x(y — 2) + t(y — 2) = ...
25.3. 3aKiHUITh POBKJIAJaHHA MHOIOUWJIEHA HA MHOXHUKN:
ab—cd—ad +cb=(ab—-—ad) + (b —cd)y=ab —d) + cb —d)=...
@ 25.4. TlomaiiTe BUpa3 y BUIVIAAL JOOYTKY MHOI'OUJIEHiB:

1) ab + ¢) + 3b + 3c; 2) p(x —y) + Tx — Ty;

) mt —5)+t—5; 4) bm — ¢) + ¢ — m.
25.5. PoskianiTs Ha MHOMXHUKHA:

1) c¢(x — y) + 3x — 3y; 2) a(c + m) + 9¢ + 9m;

3) x(c + 5) + ¢ + 5; 4 y(p—3)+3-p.
25.6. PoskiiagiTh MHOrO4YJIeH HA MHOMKHUKU:

1) ax + ay + 6x + 6y; 2) bm — 5n + pm — pn;

3) 9p + mn + 9n + mp; 4) ab+ac—b-c

5 1-by—y+ b; 6) ma + 2a — 2m — 4.
25.7. TlogaiiTe y BUTISAAl JOOYTKY MHOTOUJIEHIB:

1) ab + 5a + bm + 5m; 2)mp — b+ bp — my

3)am — b+ m — ab; 4) cm — 3dm + cp — 3dp.

25.8. 3anumiite Bupas ab — ac + 2b — 2c¢ y Burnani no0yTKy Ta 3HaM-
IiTh #Moro 3HaueHHs, AKIIo a = —1, b = 5,7, ¢ = 6,7.
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25.9. 3anunrite Bupas b5x — 5y + xt — yt y Buraani no0yTKy Ta 3HAU-
IiTh ioro 3Ha4YeHHdA, AKIIO X = 1,2, y = 6,2, t = —4,5.

(3] 25.10. Ilopaiire Bupas y BUrIAAL ZOOYTKY MHOTOUJIEHIB:

a3 +a2+a+1; 2) b5 b3 -b2+ 1
3)ct+3c3—c—38; 4) ab — 5a* — 3a? + 15;
5) m2 — mn — 8m + 8n; 6) ab — 9b + b2 — 9a;
T Tt — ta + Ta — 3 8) xy — ty — y? + «xt.

25.11. PoskjamiTs MHOTOUJIEH HAa MHOMKHUKIIL:
1) x2 + bx — b2y — bxy;
2) a?b + ¢ — abc — ac;
3) 7a3m + 14a2 — 6bm — 3am?b;
4) 21x + 8tm3 — 24m?2 — Txtm.
25.12. IlomaiiTe MHOTOUJIEH V BUIVISAL1L JOOYTKY:
1) b2 + xb — x%y — xby; 2) m2 + Tm — bm — Tb;
3) 4a — ax + 4x — x2%; 4) ma — mb — m2 + ab.
25.13. O6uncCIiTh 3HaAUEHHS BHUPA3y HAN3PYUYHIIIINM CIIOCOOOM:
1) 157 - 37 + 29 - 157 + 143 - 42 + 24 - 143;

2)9g-51—16-4,5+101-51—16.
3 2 3 2

25.14. 3HalgiTer 3HAUEHHA BUpa3y, IOIIEPeIHbO PO3KJIABIIN BUpa3 Ha

MHOKHUKU:
1) 5m2 — 5mn — Tm + Tn, axkmo m = 1,4, n = —5,17;
1 2
2) 3a3 — 2b3 — 6a2b% + ab, axmo a = 3 b= 3
25.15. 3HaiaiThL 3HAUEHHS BUpPa3y, HOIIepeIHbO PO3KJIABIIHN BUpPa3 Ha

MHOXHUKU:

1) 2723 + 22 + 27x + 1, AKIO X = _%;

2) 5p + px? — p?x — bx, akmpo p = 2,5, x = 2,4.

25.16. 3anumriTh BUpas3 y BUIVIALL JOOYTKY:

1) 45x3y* — 9x5y3 — 15x2y? + 3xty;

2) 2,1mn2 — 2,8mp? — 2,7n3 + 3,6np?.
25.17. PoskiaaniTe Ha MHOXHUKI:

1) 8m2¢c — 6m2x — 16cx3 + 12x%;

2) 1,2xy3 + 1,6x3y2 — 2x7y — 1,5x5y2.
(4] 25.18. Posp’axirs piBHAHHSL:

1) x2 — 5x + 40 = 8x;

2) 5y + 2y%2 + 5y + 2 = 0.
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25.19. Po3B’s:KiTh piBHAHHS:
1) x2+ Tx — 7= x;
2) B+ y2+ Ty +1=0.
25.20. Po3kiaaniTe Ha MHOMXKHUKU:
1) at2 —ap + 3 — tp — bt2 + bp;
2)ax?2 +ay? —mx2—-—my?+m — a;
ymb—-—m+7—-Tb— Tm2+ m3;
4) 6ax + 3ay — az — 6bx — 3by + bz.
25.21. PoskaaniTe Ha MHOMXKHUKI:
1) a?b + a + ab® + b + 9ab + 9;
2) 8ax + 4bx — 4x + 10am + S5bm — 5m.

25.22. PoskaamiTs Ha MHOMKHUKU TPUYJIEH:

1) x2 + 5x + 4; 2) x2 — bx + 4;

3) x2 + x — 6; 4) a® + 4ab + 3b2.
25.23. PoskiaaniTe HA MHOXKHUKU:

1) x2 — 6x + b5; 2) x2 — x — 6;

3) x2 + 2x — 15; 4) a2 + 5ab + 6b2.

©) Bnpabu grs nobmopenns

25.24. CupocrtitTs Bupas i 3HAUAITH 1Oro 3HAYEHHS:
1) 0,8(a — 5) — 0,6(2 — a), akmo a = —5;

2) %(7x - 14y) - %(ISx — 27y), axmo x = 2024, y = —%.

25.25. 3HaimiTL KOPiHb PiBHAHHS:
1) 6x(x — 1) — 2x(3x — 5) = —8§;
2) 512 — x2) — 4x(x — 1) = 3x(1 — 3x).

Kummeba mamemamuka

25.26. T'omoBHa pemaKTOpKa BHUAABHUIITBA JaJjia TEPMiHOBY POOOTY
nBOM HabipHuMKaM TeKcty. Ilepmmuit Habupae cTopiHKY 3a 4 XB,
apyruit — 3a 6 xB. ¥ AKOMY BiJTHOIIIEHHI BOHM MAalOTh PO3IIOIi-
JIUTH MiK c000i0 poOoTy, 11106 BUKOHATHU ii AKOMoOra InBuzaIe?

Tligzomyimecs go bubuenns Hobozo mamepiany

25.27. Hakpecaites AABC, y sxoro AB = 3 cm, AC = 4 cm. Bumipaii-
Te cTopoHy BC 1mboro TpUKyTHHKA Ta 3HAUIITH HOro Iepu-
MeTp.
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25.28. OgHa cTopoHa TPUKYTHUKA [OOPiBHIOE 8 cM, iHIIAa — 7 CM.
3HaHITh JOBKUHY TPEThOI CTOPOHU TPUKYTHUKA, SKIITO HOT0
nepumMeTp AopiBHIOE 20 cM.

@ Likabi 3aga4i — nomipkyi ogHave
25.29. Yu icHymOTH TaKi HaTypaJibHi 3HAUeHHA 3MiHHUX X i Yy, AJA
axux x° + y° = 3367

AOMALLHS CAMOCTIMHA POBOTA N2 5 (8 20-25)

3aedannsa 1-12 marwmev no womupu eapianmu eidnosgideit (A-TI),
ceped axkux auute 00urn € npasuivhHum. Obepimv npasuabHUll 8apianm
6i0noeioi.
i 1] 1. Yraxirs BUpas, 1[0 He € MHOTOUICHOM.

A2 B.x2—2x+7  B.-b-19  T.6¢2
a—>5

2. k(n—m)=..

A.kn—-—m B.n-km B. kn + km I'. kn — km
3. 4c +8=..

A. 2(c + 4) B. 4(c + 2) B. 8(c + 1) I'. 4(c — 2)
@ 4. flxomy 3 MHOTOWJIEHIB JOpiBHIOE BUpas (x — 5)(x + 2)?

A. x2+ 3x-10 B. x2 - 3x - 10

B. x2 + 3x + 10 I'.x2-3x—-3

5. Ilogmaiite Bupas (8m?2 — m) + (4m? — 5) — (Tm2 + 3) y Buraazi
MHOTOYJIEHA CTaHAAPTHOTO BUTJIALY.
A.14m2 - m - 2 B.-m -2 B.-m -8 ' .8-—-m
6. PoskaazgiTe Bupas am — an — 2m + 2n Ha MHOXXHUKH.
A. (m — n)a — 2) B. (m — n)(a + 2)
B. (m + n)(a — 2) I'(m —a)(n — 2)
@ 7. Ina AKOro 3HaAYeHHA X 3HAUYEHHA PIi3HUIL OmHOUJIEHA 8X

i mHorouwneHa 3x — 4x2 + 2 mopiBHIOE 3HAUYEHHIO MHOTOYJIEHA
3x + 4x2 — 4?

A. 2 B. 1 B. -1 Ir.o
8. OGuwucaite 297 - 397 — 3972 maiispyuHimuM crmoco6oM.
A. 39 700 B. -39 700 B. —29 700 I'. 29 700

9. 3maiigiTe 3HaueHHs BuUpasy (x — 5)(x + 2) — (x — T)(x + 4),
akmo x = 10,2.
A. 18,2 Bb. 18 B. 28,2 r.7,8
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(4] 10. Posp’asxirts piBHAnHEA x2 + Tx = 2(x + 7).
A.-7; 2 B. -7 B. 2 r.-2;7
11. 3uauenHda Bupasy 274 — 3% € KpaTHUM UHCIY...
A. 7 b. 11 B. 13 r.17

12. 3HaiigiTe HaMOiJbIIEe i3 YOTHPHOX HOCJIiZOBHUX IIapHUX 4YHCe],
AKIIO JOOYTOK IIEPIIIOro i TpeThoro umcesn Ha 44 MeHIIMHA Bif
ITOOYTKY ABOX iHIIHX.

A. 10 b. 6 B. 18 I'. 14

YV 3as0anni 13 nompioHo ecmanosumu 8i0nogidHicmv Mixdc iH-
Gopmauyiewo, nodnavenorw uyuppamu ma o6yxkeamu. Oona 8i0nosidv
3aiaa.

i 2] 13. YcraHOoBiTH BimmosBigHicTh, Mixk Bupasamm (1-3) Ta MHOrO-
yjeHaMu, AKi IM TOTOKHO nopiBHIOOTH (A-T).

Bupas MHozounen

1. Bx3 + x2 - 2x) — 2x3 —4x2 - 2x + 6) A. x3 + 5x2

2. 2x2(8x — 5) — bx(x2 — 3x) B. x3 + 5x2 - 6
3. (x2+ 6x)(x — 1) B. x3 + 5x2 — 6x

x3+5x—-6

3ABAAHHA ANA MEPEBIPKUN 3HAHb AO 8§ 20-25

i j_| 1. BukoHaliTe MHOXXEeHHS:

1) m(a — b + 3); 2) —p(x +y — 4).
2. BuHeciTh 3a IyKKU CHIJIbHUN MHOMKHUK:

1) 7a — 7b;

2) xm + ym.

3. BukomailiTe MHOKEHHS:
1) (a + 2)(x — 3);
2) (b — 5)(c — m).
@ 4. IlepeTBOpiTh BUpa3 HAa MHOTOUYJIEH CTAHAAPTHOTO BUTJIALY:
1) (2x2 — x) + (83x — 5) — (x2 — 5);
2) —2xy(x? — 3xy + y?).
5. PoskaagiTe MHOrodjJieH Ha MHOMHUKN:
1) 9a2 — 12ab;
2) Tx — Ty + ax — ay.
6. Copocrith Bupas (x + 5)(x — 2) — x(x + 3).
@ 7. Poss’sokiTh piBHauua (2x + 3)(8x — 7) = x(6x — 3) — 17.
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8. PoskiraziTh MHOTOUYJIEH HA MHOMKHUKN:
1) 9m3 — 3m* — 27mS; 2) m2+ 2n — 2m — mn.

E 9. 3HaigiTL YOTHUPHU IOCTiMOBHUX IIJINX UYMCJIa, HJOOYTOK IBOX
MeHINuX 3 aKuX Ha 90 MeHIINHA Bixg JOOYTKY ABOX OiIBIIIMX.

Jodamkosi énpasu

i4— 10. HoBexmiTy, 10 cymMa II'ATH TOCJIJOBHUX HATypPaJIbHUX
yuceJ JiINTLCA Ha 5.

11. Posp’sxiTh piBHAHHA x2 — bx = 4x — 20.

12. IlepeTBopiTh BUpa3 Ha MHOTOYJIEH CTAHAAPTHOT'O BUTJIAAY:

1) (x2 — 2x + 5)(x2+ 8x — 1);  2) (a + 3)(a — 5)(a — 1).

BMPABU ANAd TOBTOPEHHA TEMU 5

o § 20
(] 1. 3 naBuX OAHOYIEHIB CKJIAAITH MHOTOUIEH i BKaKiTh iforo cre-
HiHb:
1) 5a2 i 4b; 2) —a?, ab i m;
3) 5¢3 1 -8; 4) 3mn2, 4mn, —-5m?n i 7.

@ 2. 3BefiTh HMOAiOHI YJIEHW MHOI'OYJICHA:
1) 8a2b — Tab® + 5a2%b + 4b3a;
2) bSmn — 2mn — 8 — 3mn;
3) Tm3 + m? — 8 — m3 + 3m?;
4) 2x%y — Txy? — bxy + 3yx? + Ty2x.
@ 3. 3BeliTh [0 CTaHAAPTHOI'O BUIVIAAY MHOTOUJICH
—iab - (-8ab?) + 8a? - (-1,5ab) + 20ab - (—0,1ab?) + aab + 2a - 6a2b
1
25
E 4. Yu icHyIOTh TaKi HaTypaJibHI 3HAUeHHA 3MIiHHOI @, 3a AKUX
3HAUeHHA MHOrousneHa 2a2 + 6a + 7 € mapHuM 4ucaom?

Tlo § 21

i sHaAWAiTL Horo 3HAUEeHHS, AKI0 a = 5, b = —

(2] 5. Cupocrirs Bupas:
1) 8m + 5n) + 9m — Tn) — (—2n + 5m);
2) (12ab — b2) — (5ab + b2) + (ab + 2b2);
3) Bx2 + 2x) + (2x2 — 3x — 4) — (17 — x?);
H(m-n+p)+(m-p)—(m-n—p).
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{3] 6. 1) Ilogaiire muorounen 4x% — 4x2 + 5x — 7 y Burasazi cymn

ITBOUYJICHIB.

2) IlomaiiTe mHOrOounmeH x3 — 5x + 7x2 — 9 y BumIAzni pisanmi
OJHOYJIEHA 1 TpUYJIeHA.

SIKkuit MHOrOUJIeH y cyMi 3 MHorounesom 2x2 — 3x + 7 gae:

1) 0; 9) 5;

3) 3x + 1; 4) x2 — bx + T2

i4 8. IloBexiTh, 10 cyMa ABOX MOCJIiJOBHUX HEMAPHUX ITiJINX UUCEJI

9.

minmuThes Ha 4.
CupocriTs Bupas

1
dxy — 8x2y - Bxy — (4ny2 + 8xzyj - 2,75xy2)

i 3HAUAITHL WOro 3HAUEHHdA, AKI0 X = —1, y = 3.
o § 22
{Z] 10. BukonaiiTe MHOXeHHS:
1) a® + 7); 2) ¢ - »);
3) —a(m — 3); 4) -b(a — x + y).
(2] 11. IleperBopirs KOGYTOK HA MHOTOUJIEH:
1) 2xa(a? — 3ax); 2) —3mp(2m3 — 5mp);
3) 4ab3(a? — 2ab — b?); 4) 4m3 — 2mn? — n?)mn?;

5) (-0,1x3y + 0,2x2%y — y3)(—5x2y);
6) —10n3x(5nx2 — 2n2x + x5).

i 3 | 12. CopocTiTh Bupas i 3HaigiTh fioro 3HAYEHHI:

13.

1) 2x(x +y) —y@Cx —y) — y(y + 1), axkmo x = -5, y = —10;

2) m2(m?2 — 5m + 1) — 2m(m3 — 4m?2 + m) + m* — 3m3 + 2, axmpo
m = —3.

3a AKOro 3HaueHHs 3MiHHOI 3HaueHHA Bupasy 2x(6x — 5) Ha 5
MeHIIIe 3a BiANOBifHe 3HaueHHA Bupasy 3(4x2 — 5)?

(4] 14. Cuopocrits Bupas %xn - g 2@+ x"?) + %xs (x"2+2), ne

15.

202

n > 3, n — HaTypaJIibHe YHCJO.

3a mepiinii JeHb 3 0BOYECXOBUIIA IIPOAAIN Ha 3 II OiJIbIlle OBOUiB,
. . . 4 . .
Hi}K 3a Opyruii, a 3a TpeTii — 9 BiZl TOro, IO IIPOJAJIM 3a IIePIITi

nBa nHi pasom. Ilo CKijfbKM IIeHTHEPIB OBOUiIB ITpOmaBaIU KOMK-
HOT'O i3 ImMUX AHIiB, SIKIIO pas3oM 3a IIi JHi mpomaau 65 1 oBOUiB?
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1— 3x 9_%
|2€] 16. Posp’axirs piBHAHHEA 1 2, 3 4_y_2,
o § 23
{Z] 17. BuneciTs 3a AyKKM CHLIBHUA MHOMKHIUK:
1) 5x — 5y; 2) Tm + Tn; 3) ap + ac; 4) bm — bk.
(2] 18. Poskiazits Ha MHOKHUKHN:
1) Tax — Tbx; 2) 8a + 24ac; 3) 18p — 24p?;
4) 5m3 — 10m?; 5) —15a2 — 20a3; 6) a’” — a® + ab.

@ 19. IlogatiTe BUpa3 y BUTVIALL JOOYTKY:
1) 6xy — 12x%y + 15xy?;
2) Tmn® + 28m2n3 — Tm3n2;
3) alx — 2) + 3b(x — 2) — 2(2 — x);
4) 8(m — 12 — n(1 — m).
{4] 20. Posp’sxirs piBHAHHA:
1) xjx — 8| — 5|x — 3| = 0; 2) |x|lx — 2| = 7jx — 2] = 0.
@ 21. 3a JesaKoro 3HaueHHA X 3Ha4YeHHA Bupasy x2 — 3x — 13
mopiBHIoe —1. 3HaAWAITHR 3a TOro caMoro 3HAYEHHA X 3HAUEHHS

BHAPA3Y:
1) 2x2 — 6x — 26; 2) x2(x?2 — 3x — 13) — 3x(x?2 — 3x — 13);
3) 3x2 — 9x — §; 4)ix2—§x+3.
12 4
o § 24
(Z] 22. BuxoHnaiiTe MHOKEHHS:
1) (m - p)a + x); 2) 2 + t)(a - 3);
3) (@ + b2 + o) 4) @ - 2)b - 3).
(2] 23. Tlogaiite y BUIIAAL MHOTOYJIEHA:
1) @m - 3p)3m + 2p); 2) 2a2 + b)3b — 5a?);
3) (7x2 — 2x)(3x + 1); 4) (a3 — 4a%)(9a2 + 8a);
5) (3a? + 5ba)(3b — 4a); 6) (mn — n2)(4n3 + 2n2m).

(3] 24. Cupocrirts Bupas:
1) (@ - 8)2a - 2) - (a + 9)(a - 3);
2) (x —yx +3)— (x + ylx — 3);
3) (3a — 5b)(Ga + 3b) — (5a — 3b)(3a + 5b);
4) (a® + 4m)(@® — 4m) — (a2 + 4m)(@a3® — 4m).
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25. Po3B’sa:KiTh piBHAHHA:
1) Bx — )(2x + 6) — 2x — 2)(3x + 1) = —24;
2)Bx +9x —5) —(x—7Bx —1) =12 + 8x.

(4] 26. losenirs, 1110 BHAYEHHA BHPASY
2(10x — 5)(x + 0,6) + (4x2 — 1)2x — 5) — (2x — 1)@x2 + 2x + 1)
He 3aJIe’KUTh BiJl 3HAUeHHA 3MiHHOI.

27. Hosenitp, mo (x + I)(y + 1) —(x — Dy — 1) =8, axkmo x + y = 4.

@ 28. IIBa akBapiymu maioTh (OpMYy HOPAMOKYTHOTrO IlapaJiejerni-
nena. Ilo:xkuua meprmoro — Ha 10 cM Gisbira 3a MOTO IMIUPUHY.
HoB:xkuHa apyroro akapiyma #Ha 20 cm 6ijbIlia 3a JOBXKHUHY IIep-
moro, a mupurHa — Ha 10 cM 6iybIa 3a MIMPUHY IIEPIIOro. SIKImo
o0uaBa akBapiyMu 3aIllOBHUTH BOIOI0 Ha BUCOTY 25 cM, TO BOAU
y npyromy Oyzme Ha 37,5 j OinbIille, HidK y mepiioMy. SHaAUIITh
JMOBXKUHY Ta IIUPUHY IIEPIIIOro akBapiyMa.

o § 25
@ 29. 3akiHuiTh, PO3KIaJAHHA MHOIOUJIEHA HA MHOMKHUKM:
ab— T + 3a — 21 =(ab — ) + (Ba — 21) = ...
(2] 30. Poskiagirs Ha MHOKHUKHA:
1) m(a — b) + 3a — 3b; 2)ab +c)+ b+
3) 3a — 3¢ + xa — xc; 4) ab — ac — 4b + 4c.
@ 31. ITomatiTe MHOrOUJIeH V BUIVISALL JOOYTKY:
1) 12x2¢ — 8x%y — 9cy? + 6y%;
2) 1,6mn? — 2,4mp? — n3 + 1,5np2.
LT_] 32. Posp’skiTh piBHAHHA x2 + 5x — 6 = 0, 3acTOCyBaBIIN PO3-
KJIaJaHHSI MHOTOUYJIeHA HAa MHOYKHUKIH.
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MHoz04N1eH

TonobHe 6 memi 5

MHOIOU4NEH

Mnozounenom Ha3UBAIOTh CYMY OJHOUJIEHIB.

IToxibHi momaHKM MHOTOYJIeHA Ha3MBAIOTh NOOJIOHUMU YleHaMu
MHOZ04Y/leHa, a 3BeJeHHs IMOAi0OHNX MOJaHKIB Yy MHOTOUJIEHI — 36e-
dennam nodioHux wienHié MHO204/leHd.

MzuoroujieH, II0 € CYMOIO OZHOUJIEHIB CTaHAAPTHOI'O BUIJIALY,
cepen AKMX HeMa€ IOMi0HUX NOAAHKiB, HA3WMBAIOTh MHOZOWLEHOM
cmandapmuozo uznady.

OOOABAHHA | BIDHIMAHHA MHOIO4JIEHIB
Jlodaeéanna i 6iOHIMAHHA MHO204N€Hi8 BUKOHYIOThb, BUKO-
PUCTOBYIOUM ITPpaBHJIA PO3KPUTTA AYYKOK 1 3BeleHHS MOMiOHUX I0-
ITaHKIB.

MHOXEHHA OOHOYJIEHA HA MHOTIO4J1EH
IITo6 nomnoxmcumu o0HOUNEH HA MHO20YleH, TOTPIOHO IIOMHO-
JKUTU IIel OJHOUYJIeH Ha KOKHHMI UJIeH MHOTI'OYJIeHAa i 3HaWmeHi mo-
OyTKU IOmAaTH.

PO3KNAOAHHA MHOIOYJIEHIB HA MHOXHUKU
Po3knacmu mHO2041eH HA MHOMCHUKU O3HAYAE IIOJATH MOTO
Yy BUIVIALL JOOYTKY OZHOUJIEHA HA MHOI'OUYJIEH a00 JOOYTKY KiJIbKOX
MHOTI'OYJIEHIB TaK, IIIO0 IIeil JOOYTOK OYB TOTOXKHO PiBHUM ITAHOMY
MHOT'OUJIEHY.

MHOXEHHA MHOIMOYNEHA HA MHOIOYNEH
IIlo6 nomnoyscumu MHO204leH HA MHOZOY/EH, TIOTPIGHO KOXK-
HUH 4JeH OJHOrO0 MHOTIOUYJIeHA IMOMHOMKUTH Ha KOMKHUU YJIEH iHIIIO-
ro MHOTOUJIEHA Ta Oofep:KaHi JOOYTKM JOJaTH.
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TEMA &

TPUKYTHUKM.
O3HAKMU PIBHOCTI TPUKYTHUKIB

Yy UIN TEMI BM:

O npuragaeTe MOHATTA TPUKYTHUKA | KOO OCHOBHUX €IEMEHTIB;
BNOW TPUKYTHMUKIB;

O Oi3HaeTecsa Npo BUCOTY, MediaHy Ta OiCeKTpUCY TPUKYTHUKA;

O HaB4YMUTECA JOBOAUTU PIBHICTb TPUKYTHUKIB HA OCHOBI O3HaK;
3aCTOCOBYBaTW BNacTUBOCTI piBHOOEOpPEHOro TPUKyTHMKA 00
pO3B’A3yBaHHs 3a4aud.

—— T~ o

§ 26. TPMKYTHMK | HOro efleMeHTH

TpUKYTHUK
Ilosumaummo Tpu Touku A, B i C, gKi He Jie;KaTh Ha OOHIN HNpPAMii,
i cmosryummo ixX Bimpiskamu (OuB. MaJ.).

Tpuxymnuxom Ha3WBaITh (Qirypy, sIKa CKJIAJA€THCA 3 TPHOX
TOYOK, IO HE JIeKAaTh Ha OAHii mpamiit, i TpeoX Bigpiskis, axi
CYIONTYIAIOTH Ii TOUYKH.

e
Touku A, B i C — éepuwiunu mpukymuuxa.
Binpisku AB, BC i CA — cmopoHu mpu-
B —> Kymnuxa.
Kyma BAC, ABC i BCA — xymu mpurxym-
HUKA. .
[ a

Tpuxkyramk ABC samucyiors: A ABC Ta
gATaoTh: «TpuxkyTHUK ABC».

_—> Hassa TpukyTHHKa cCkIagaeTeca 3 OyKE,
A p C SAKMMH M03HAYAIOTH HOT0 BepIIMEW, i 3ammi-
cyBaTH iX Mo:KHA B OyAb-IKOMY HOPSIKY:
y A ACB, A BCA, A CAB Tomp. v
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TPUKYMHUKU. O3HAKU PiBHOCMi MPUKYMHUKIB

O

SKIITo 3 BepIIMHY TPUKYTHHUKA He IPOBEICHO JKOTHUX iHIINX JIiHiH,
OKpiM HMOro CTOpPiH, TO KYTH TPUKYTHHKA MOKHA HA3WBATHU OMHIEIO
OyKBOIO — iXHBLOIO BepmimHOiO: LA, /B i /C. CTOpoHU TPUKYTHUKA
TAKOK MOKHA IO3HAYaATH MaJHUMM OyKBaMU JaTHMHCHKOTro ajudasiTy a,
b i ¢ BiATIOBiZHO [0 IMO3HAUEHHS IIPOTHJICKHIX 1M BEPIIIIH.

w KOXHWI TPUKYTHUK Ma€e TPU BEPLUMHN, TPU CTOPOHM i TPU KYTK, SKi Lie
© Ha3uBaloTb efleMeHmamu mpuKymHuka.

MNepumeTp TpMKyTHUKA

Cymy [IOBMKMH yCiX CTOPiH TPUKYTHHKa HasWBaIOTh HOro nepu-
mempom. llepumerp mosHauaroTh OyKBOI P, Hanmpukaam, P, ,pc —
nepuMeTp TpukyTHUKa ABC:

P, ssc = AB + BC + CA.

m OnHa 31 CTOPiH TPUKYTHHMKA Ha 7 CM MeHIIA BiJ APyroi
° Ta BABiui MeHmIa Bif TpPeThOI. 3HAUTH CTOPOHU TPUKYTHUKA, AKIIO
. Tioro mepuMeTp AopiBHIOE 47 cM.

Posg’sazannsa. 1) Hexaii moB:XKmHa HAaWMEHIIIOI CTOPOHU TPUKYTHU-
Ka JOpPiBHIOE X CM, TOAi MOB:KHMHA Apyroi — (x + 7) cM, a TpeThoi —
2x cMm.

2) Ockineku P, = 47 cm, MaeMo piBHAHHA: X + (x + 7) + 2x = 47.
PosB’azaBmiu 11e piBHAHHA, oTpuMaemo x = 10 (cm).

3) Om:ke, MOB:KHHA OJHiE€l CTOPOHU TPUKYTHHKAa mopiBHioe 10 cwm,
apyroi — 17 cm, Tpethoi — 20 cm.

Bionosiov: 10 cm, 17 cm, 20 cmM.

Knacuneikauis TpUKyTHUKIB 3a KyTaMu
I'ocrpoxyrEmMii IIpavoxyTHWI Tynoxyramit
Tpnny-gl’mm — Tpmcy-imm = 'l'plﬂty’il!ﬂt — 4

TPUMKYTHHE, TPHKYTHUE, TPHKYTHHUE,
y AKOro BCi KyTH y AKOro OJXHH Yy AKOr0 OAMH
rocrpi. KyT NpAMMH, KYT TYIIHH,
—
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TEMA 6

A TPUKYTHUK yBaXXaBCA HaWMPOCTILLOK 3aMKHEHOO
% npAMoniHinHow dirypoto. BnactueocTi uiei dirypu

NOACTBO BUBYAIO Ta BUKOPUCTOBYBAMO Y NpakTuy-
Hil OisnNbHOCTI 3 OaBHiX-AaBeH. Tak, Hanpuknag, y 6yaiBHUUTBI 30aBHA BU-
KOPUCTOBYIOTb BMACTUBICTb KOPCTKOCTI TPUKYTHUKA ANSA YKPINNIEeHHSA pi3HO-
MaHIiTHUX ByaiBenb, KOHCTPYKLiA TOLLO.

3o06paXkeHHs TPUKYTHUKIB | 3a4a4, NOB’A3aHNX i3 TPUKYTHUKaMM, 4ocnig-
HUKW 3HAXOOMUMNN B ETMNETCbKUX Nanipycax, CTapogaBHiX iHOINCbKUX KHUrax,
iHLUMX OOKYMEHTaX AaBHUHM.

Y OaeHin peuii we B VIl cT. 4o H. €. Oynu BigoMi gesiki Baxknuei goak-
TW, NOB’SI3aHi 3 TPUKYTHUKOM. Tak, Hanpuknag, ®anec JoBiB, WO TPUKYTHUK
MOXHa O4HO3HAYHO 3a4aTu CTOPOHOIO i 4BOMA NPUAErMMKN 4O HET KyTaMu.

HannoBHilwe BYEHHS MPO TPUKYTHUKN BUKNaB EBKMiL y NepLuin KHWXLUi
«Havany.

* % %

D B YkpaiHi TPUKYTHUK — OOWH 3 OECATU rOfoB-
HMUX CMMBOIB, AKi HaLli NpeaKkn CNOKOHBIKY BULIK-
Banu Ha CBOIX COpPOYKaX.

Y AaBHiX BipyBaHHAX TPWUKYTHUK — LE CUMBOI
Opamu y BiYHE XWUTTA Ta €OHOCTI TPbOX CBITIB:
3eMHoro, nig3emHoro n HebecHoro. Lle n Tpu piHi | *
OyTTS, TPUBMMIPHICTb CBITY. A We — ue Tpu CTuxii: .
BOAA, BOrOHb i MOBITPS.

TPUKYTHUK BEPLUNHOI AOrOpU — Lie YOomnoBivni
CUMBOJ1, 3HaK BOTHIO, OyXY, a BEPLUMHOK OOHU3Y
CMMBOI3YE XiHOYe Hayano, martepito. TPUKYTHUKN,
LLIO TOPKaKTbCA BEPLUMHAMW OAWNH A0 OOHOro, Hibu
«MNiCKOBUWM FOANHHWK», CUMBONI3yoTb CBIT Ta AHTK-
CBIiT. A MicLe TXHbOro AOTUKY MOXe OyTu CBOEpIa-
HUM MicLleM nepexoay 3 OAHOro CBITY A0 iHLIOrO.

@ Axy pirypy HasmBatoTb TpukyTHMKOM? O LLlo HasMBaloTb BepLUMHAMU TPUKYTHUKA,
o CTOpOHaMu TPUKYTHUKA, KyTamu TpukyTHuka? O LLlo Ha3uBaloTb NepUMETPOM TpU-
KyTHMKa? O Aki BUON TPUKYTHUKIB PO3PI3HAIOTb 3anexHO Bia KyTiB?

§ Fosb'sximb 3agaui ma buxonaime bnpabu

{Z] 26.1. (Ycro) Ba mamonxom 26.1 sHaiigiTh
nepuMeTp TpukyTHukKa KLM.

26.2. Hakpecauire A PKL. 3anumiith BepIINHY, .

CTOPOHU Ta KYTHU IIHOI'0 TPUKYTHUKA. 4o
Mau. 26.1
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O

26.3.

26.4.

26.6.

26.7.

26.8.

=

HaxpecsaiTh TPUKYTHUK i IIO3HAUTE HOT0 BepHIMHU OyKBaMu A,
M i N. HasBite cTOpoHU I KyTH IILOI'O TPUKYTHHUKa. Buko-
HayTe BiAIIOBiZHI 3amucwu.

(Veno.) Ha sxomy 3 madmHKIB 26.2—-26.4 Tpu TOUYKH MOXKYTH
OyTu BepHIMHAMU TPUKYTHHUKA, a Ha AKOMY — Hi?

P A N
[ ] [ ] [ ]
oQ B Jll
R ‘c °K
Maun. 26.2 Mauxn. 26.3 Maun. 26.4

26.5. 3HaliniTs mepuMeTp TPUKYTHHKA 3i cTopoHamMu 25 MM,
3,2 cm, 0,4 oM.

3HaHIITh IEepUMeTP TPUKYTHUKA, CTOPOHM SAKOI0 JOPiBHIOIOTDH
4,3 cm, 29 MM, 0,3 mm.

Haxpecaits rocrporyTuuii A ABC. BumipsaiiTe #1oro cToposHu Ta
3HAMUOITH HOT0 IepuMeTp.

Haxkpecqaits TyHmOKyTHUII TPUKYTHUK, BepHIMHAMHU SIKOIO
e Touku P, L i K. BumipaiiTe cTOpOHU IIhOTO TPUKYTHUKA Ta
3HAUOITH HOTO IIepuMeTp.

26.9. OgHa crTopoHa TPUKYTHUKA BTPUYiI MeHINA Bifg apyroi
Ta Ha 7 CM MeHIIIa BiJ TpeThoi. SHAHAITh CTOPOHU TPUKYTHUKA,
SIKIIO HIOro mepuMeTp HOopiBHIOE 32 cM.

26.10. Ogua cTopoHa TPUKYTHMKA Ha 2 AM OijgbIla 3a APYry i B

1,5 pasa MeHIIIa BiJ TPeThOl CTOPOHU. SHAHIITH CTOPOHU TPU-
KYTHHKAa, AKIIO Horo mepuMerp gopiBuioe 40 mm.

26.11. BukopucroByoun JiHIHKYy 3 MOOAiIKaAMH Ta TPaHCIOPTHUD,

nooyayiite A ABC, v sxoro LA = 60°, AB = 3 cm, AC = 7 cm.

26.12. IloO6ynyiiTe 3a GOIOMOI'OIO JIIHIMKM 3 IOJIIKAMHM Ta KOCHHILA

A PKL, y akoro ZP = 90° PK = 3 cm, PL = 4 cm. fIK Haswm-
BAaIOTh TaKU# TPUKYTHUK? BumipsaiiTe noB:xkuHy croponu KL.

26.13. 3HaiifiTh CTOPOHM TPUKYTHUKA, SAKIIO BOHU IIPOIIOPIIiHHI

ypeagaM 3, 4 1 6, a mepuMeTp TPUKYTHUKA JOPiBHIOE 52 mM.

26.14. TlepumeTp TPUKYTHUKA OOPiBHIOE 72 cM. 3HAWAITH CTOPOHU

IILOTO0 TPUKYTHUKA, AKIIO0 BOHU MPOIOPITifiHi unciaam 2, 3 i 4.

26.15. YKaKiTh, CKiJIbBKOMa cmocobaMu MOKHA HA3BATH TPU-
KYTHUK 3 BepirmHaMu B Toukax M, N i K. 3anuririTs yci i Ha3Bu.
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O

26.16. Cyma mepririoi Ta Apyroi CTOpiH TpUKyTHHKAa gopiBHioe 11 cwM,
Ipyroi Ta Tpetrboi — 14 cM, a mepiroi Ta TpeThol — 13 cM. 3Haii-
IiTh IIEpuMeTpP TPUKYTHUKA.

©) Bnpabu grs nobmopenns

26.17. Hakpeciith Bigpisok AB 3aBmoB:xkKu 2 cMm 7 MmM. HakpeciiTh
Bimpisox PL, 110 mopiBHIOE Binpisky AB.

26.18. Axuii KyT yTBOpIOE OiceKTpmca KyTa 78° 3 IIpoMeHeM, IIO
€ IOIIOBHAJBHUM JI0 OAHi€l 3 H1Ooro cTopiu?

XKummeba mamemamuxa

26.19. Bigomo, mo 1 ra micy oummiye 3a pik 18 mum M2 mosiTpd.
CkinbKH M® MOBITPA OYMCTUTH 3a PiK JIC ILJIOIIEIO:
1) 3 ra; 2) 2 km?2?

@ Likabi 3aga4i — nomipkyd ograve

26.20. CkinbKM YOTUPUKYTHUKIB y M ATUKYTHiN 3ipIi?

§ 27. PiBHicTb reoMeTpuuHux $piryp

3aranbHe O3Ha4YeHHs PiBHUX Piryp

X

~ ! 7

’@‘ IBa BifpisKyM HA3WUBAIOTH PiBHUMU Midc c06010,
AKIIO0O BOHU MAalOTh OJHAKOBY NOBXKHUHY; A
JIBa KYTU HA3UBAIOTh PIBHUMU MIidH C00010, AKIITO L '
BOHM MAalOTh OJHAKOBY I'PAAyCHY Mipy. -

Posrnsmemo aBa piBHMX Bimpisku AB Ta KL,
JOB)KMHA KOMKHOIO 3 AKMX mo 2 cm (mau. 27.1). Max. 27.1
YaBiMo, HampHKJIag, IO Bigpisok AB HaKpecJeHO
Ha mposopiit maiBmi. Ilepemimiyioum mnaiBKYy, Bin- L
pisok AB mokHa cymictuTu 3 Bimpiskom KL. OTixe,
piBHi Bigpisku AB i KL MoXHa cymicmumu HAKAG- |
OaHHaM. _1

Tax camMo MOKHaA CyMiCTUTH HaKJaJaHHAM IBa
piBHUX KyTu (MaJj. 27.2).

Mauxa. 27.2
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O
TakuM uYwmHOM, OPUXOAWMMO OO 3arajJbHOTO O3HAUEHHA pPIiBHUX
diryp:

reomeTpuuni Girypu Ha3zUBAIOTH piéHuMU Mixc c006010, AKIO 1X
MOJKHA CYMICTMTHM HAKJIATAHHIM.

3ayBaK1UMoO, III0 Ile O3HAUEHHS He CYIIePeUunTh O3HAUEHHAM PiBHUX
BiZIpiBKiB 1 piBHUX KYTiB, AKi BU BiKe 3HAaETe.

PiBHiCTb TPMKYTHUKIB
Terep po3ryITHEMO MUTAHHA PiBHOCTI TPUKYTHUKIB.

B
¥Yci ereMeHTH TPHKYT-
auKka ABC piBHi exe-
i : c MEHTAM TPHKYTHHKA
___________ KML:
M AB = KM,
AC = KL,
—> BC = ML,
K ' L LA = /K,
B =/M,
Tpukyrauk ABC pisaui TpH- ZC = ZL.
KyTHUKY KML, 60 KOXXeH 3 HAX 3anmuCyIoTh:
MOKHA HAKJACTH HA iHMIMH TaK, AN ABC = AKML.
mo BOHH 30iraTMMyTBCH. J 4

Ti cTropoHmu ¥ Ti KyTu, AKi cyMiIlaroThbCcAd NPU HaKJaJAaHHI TpU-
KYTHUKiB, OygeMo HasmuBaTU 6i0nosi0HumMu cmopoHamu i 8idnosio-
HUMU KYymamu.

w Mae 3Ha4yeHHs1 MOpPSIAOK 3anncy BEPLUMH PIBHUX Mk COBOK TPUKYTHU-
O KiB, KU YCTaHOBMNIOETLCS PIBHICTIO BiAMNOBIAHNX KYTiB LIMX TPUKYTHUKIB.

3amuc A ABC = A KLM oguavae, mo LA=/K,/B=/L,/C=/M,
a sanuc AABC = A LKM — imme: /A=/ZL, /B=/ZK, Z/C= /M.
@ O Aki reoMeTpuyHIi (birypn HasmBaloTb PiBHUMMN?

o OPIBHICTb 9KUX eneMeHTiB TPUKYTHMKaA MOXHa BCTAaHOBUTU 3 Ornsdy Ha Te, WO
AABC = A KLM?
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§ Fosb ' aximo 3agaui ma buxonaime bnpabu

=

27.2.

27.3.

274.

27.5.

2]

212

27.1. 1) Buwipaiite poB:kuHU BigpiskiB AB i CD Ha
MaJIIoHKY 27.3 Ta BCTAHOBiTH, UM PiBHi BOHM.

2) Bumipatite kytu M i K Ha majgioHKY 27.4 Ta BCTaHOBIiTh, YU
piBHi BOHU.

AT—_ B K
./b
C M

Mau. 27.3 Mau. 27.4

1) Buwmipaiite goB:xuHM BifpiskiB MN i PK Ha MaJoHKY 27.5
Ta BCTAHOBITH, UM PiBHi BOHWU.

2) Buwmipaiite kytu A i B Ha MmadioHKy 27.6 Ta BCTAaHOBiTH, Uu
PiBHi BOHM.

VY

P K
Mau. 27.5 Mai. 27.6

(Veno.) 1) Uu MoKHA CyMicTUTH HaKJagaHHAM Binpisku AK
i MF, asxmo AK = 1,7 cm, a MF = 17 mm?

2) Uu MOKHA CyMiCTUTH HaKJaJZaHHAM KyTH, I'pPagycHi Mipu
SAKUX OopiBHIOOTL 27° i 31°7

Hano: A ABC = A MPL. [JonioBHiTH 3anucu:

1) LA =..; 2) /B = ...;

3) ZC = ... .

Hauo: A MPT = A DCK. JIonoBHiThH 3aIucu:

1) MP = ... ; 2) PT = ... ; K

3) MT = ... . £

27.6. Ha mamonkry 27.7 300paskeHo

piBHIi  TpuKyTHUKU. JIOIOBHITH T
3aIMCH PiBHOCTI TPUKYTHUKIiB:

1) NAKM = ... ; A M I

2) AN MAK = ... .

Mau. 27.7
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O
277. Ha wmaaioHKY 27.8 300paskeHo F
piBHI TpuUKYyTHUKU. J[OMOBHITH C
3alMCH PiBHOCTI TPUKYTHUKIB: K
1) AABC = ... ;
2) N\CAB = ... .
27.8. Binomo, mo AABC = AKLP, A B p
AB = 6 cm, LP = 8 cwM,
AC = 10 cm. 3uangiTe HeBigomi Man. 27.8
cropouu TpukyTHukiB ABC i KLP.
27.9. Bigomo, mo A PMT = A DCF, ZP = 41° £ZC = 92° £ZT = 47°.

3HaigiTe HeBigomi KyTu TpukyTHUKiIB PMT i DCF.
27.10. 1) Ilepumerpu OBOX TPUKYTHHKIB piBHi. Um MoKHaA
CTBepPIKyBaTH, IO IIi TPUKYTHUKU PiBHi?
2) IlepumeTp OZHOTO TPUKYTHHKA OiJIBIIUA 3a MEPUMETP
iHmmoro. Ym MOMKyTbh IIi TPUKYTHUKU OyTHU PiBHUMU?

27.11. Bigomo, o A ABC = A CBA. Yu € y tpukytauka ABC piBHi

cropoHn? SKINO Tak, Has3BiTH iX.

27.12. Bigomo, mo A MNK = A MKN. Yu e¢ y tpukyrauka MNK

3

piBHi KyTu? fKINMO Tak, HA3BiTH iX.
27.13. Hano: A ABC = A BCA. 3HaiigitTs nepumMeTp TPUKYT-
Huka ABC, akio AB = 7 cwm.

27.14. Hanmo: A PKL = A KLP. 3uaungite PK, SKIIO mepuMeTp TpU-

KyTtHuka PKL nopiBHioe 27 cM.

©) Bnpabu grs nobmopenns

27.15. Ha npsawmiii mosHaueHO BiciM TOYOK TaK, IO BiACTaHbL MiXK

KOKHIUMM JBOMAa CYCiIHIMM TOUKaMmu — OJHAKoOBa. BiacTaHb
Mi)K KpaiHiMm ToukaMu mopiBHIOE 112 cm. 3HAWIITHL BigcTaHb
MiKX OJBOMAa CyCiIHiMM TOYKaMU.

27.16. PosropuyTuii KyT INOJiJIWJIA IPOMEHAMH HA TPU KYTU, OSUH

3 AKUX YABiUi MeHINUH 3a APYTruil i BTpUYi MEHIIIUHA 3a TpeTiii.
3HAUIITh rpafyCcHiI Mipu ITUX TPHOX KYTiB.

Kummeba mamemamuka

27.17. 1) CrinpKu 1eram # pPO3YMHY IIOTPIOHO [AJA CIOPYIKEHHS

crinm 3aBnoB:xku 20 M, 3aBToBHIKK D0 cM i 3aBBUIIKU 2,5 M,
akmo Ha 1 M3 Kiaagku norpioHo 400 meryimH, a BUTPATU PO3-
ynHy cTaHOBJAATH 20 % Bix obcary raagxkm?
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O
2) CKiIbKM KOINTYBAaTUMYTh Marepiajii, AKIIO BapTiCTh OmHiel
IerJIMHU JopiBHIOE 4,2 TpH, a 1 M3 posunny — 1520 rpu?

@ Likabi 3aga4i — nomipkyd ogHave

27.18. Po3spixkTe IPpAMOKYTHUK, OSHA CTOPOHA SAKOI0 JOPiBHIOE 3 KJIi-
TUHKH, a Apyra — 9 KJIiTMHOK, Ha BiciMm KBagpariB Tak, II100
PO3pisy IIPOXOAMIN MO CTOPOHAX KJITHHOK.

§ 28. MNepwa Ta Apyra o3HaKu PiBHOCTi TPUKYTHUKIB

O3Haku piBHOCTI TPUKYTHUKIB

PiBHiCTHL 1BOX TPUKYTHUKIB MOKHa BCTAHOBUTHU, He HaAKJAJZAOUU
OIVH TPUKYTHUK Ha iHINWI, a IOPiBHIOIOUM JHUINe AedKi ixHI eje-
meHTH. lle Ba'KJIUBO /i TIPAKTUKU, HAIIPUKJIA, OJIs BCTAHOBJIEHHSA
PiBHOCTL ABOX 3eMeJLHUX MiJISHOK TPUKYTHOI (opMM, SIKi He MOKHA
HAKJIACTU OJHA HA ONHY.

IIix uac posB’sa3yBaHHA 0OaraTbOX TEOPETUUYHUX 1 MPAKTUYHUX
3a7la4 3PYYHO BUKOPUCTOBYBATU 03HAKU PiBHOCMI MPUKYMHUKILE.

Mepwa o3Haka piBHOCTI TPUKYTHUKIB
Poarnsauemo nepwy 03Haky piéHocmi mpukymHukis.

@ Teopema 1 (mepiiia o3Haka PiBHOCTLI TPMKYTHHKIB). Ko ABi

CTOPOHH i KyT Mi% HHUMM OJHOr0 TPHKYTHHKA AOPiBHIOIOTH
BiAIOBIiTHO IBOM CTOpPOHAM i KyTy Mi¥K HMMH iHIIOI'O TPH-
KYTHMKA, TO TaKi TPHKYTHMKM PiBHiI Mi%k coboro.

Ilogeoenns. Posrnsmemo TpukyTHUKH ABC
i A{B,C,, v akux AB = A;B;, AC = A/C,
i ZA= /A, (man. 28.1).

Ockinpgkn ZA = LA,, To TpukyTHUK ABC
MOXKHA HaKJIacTH Ha TPUKyTHMK A,B,C, Tak, B,
II0 BepIIMHA A CyMICTUTBCA 3 BepPIIMHO A,
cropoHa AB HakIajeTbcsa Ha npomias A,B;,

a cropoEa AC — Ha npomiHp A,C,. OckinbKu A . C
AB = AB, i AC = A,C;, TO CyMiCTATbCA TOUYKH ~ ) 1
B i B, CiC,. VY pesynpraTi Tpu BepIINHU TPH- Max. 28.1
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o
KyTHUKa ABC cyMicTATbCS 3 BiAHOBIIHMMMN BEPIIMHAMUN TPUKYT-
Huka A;B,C,. Orxe, micna Haxgazanesa TpukyTHuku ABC i A;B,C,
goirarumyTeca. Tomy A ABC = A A,B,C,. Teopemy nosesieHo. m

IIt0o o3HaKy pPiBHOCTI TPUKYTHUKIB IIle HA3WUBAIOTb 03HAKOHW pi6-
HOCMi MPUKYMHUKI6 3a 080MA CMOPOHAMU | KYMOM MIiH HUMU.

m Binpisku AB i CD nepeTUHAIOTBCA 4
. B Touni O Tak, mo Touka O € cepeirnHOI0 KO- D

Horo 3 Hux. [loBectu, mo A AOC = A BOD. (0)
Ilogedenns. PosriaHemo wmasioHok 28.2. 3a

ymoBoro AO = OB i CO = OD. Okpim Toro, C

ZAOC = /ZBOD (ak BeptukaibHi). Tomy 3a

IIepIIOI0 O3HAKOK PIBHOCTI TPUKYTHUKIB Maax. 28.2
A AOC = A BOD. m

Lpyra o3Haka piBHOCTI TPUKYTHUKIB

@ Teopema 2 (mpyra osHaka piBHOCTI TPUKYTHHKIB). SAxuio
CTOpPOHA 1 ABa NPHJErJIMX O0 Hel KYTH OJHOI'0 TPHKYTHHMKA
JOPiBHIOIOTH BIiANOBIZHO CTOPOHI i ABOM NpHJErIMM 0 Hel
KyTaM iHIIOr0 TPMKYTHHKA, TO TaKi TPHKYTHHKH PiBHI Mix
coboro.

Hoeedernns. Poarianemo TpukyTHuku ABC C
i AyB,C,, y agux AB = AB,, LA = LA
i /B = /B (man. 28.3).

Ockinekn AB = A;B,, o AABC wmoxHa
Hakjgactu Ha A A;B,C; Tak, mo BepmmuHa A
sbiraTuMeThbCA 3 BepIIMHOIO A,, BepminuHa B — Cy
3 BepmnHOK0 B, a Bepmunu C i C,; 1eKaTUMyTh
no oguH Oik Bij mpawmoi A;B,. Ane LA = LA,

i /B = /B, ToMy Ipu HaKJaJaHHiI npomiab AC A . B
HaKJazeTbcsa Ha npoMinb A,C;, a npomins BC — ! !
Ha npomine B,C,. Tomi Touxka C — cminbHa Maur. 28.3
Touka mpomeHiB AC i BC — a3b6iratrumeTrbecs

3 Toukoo C; — cuinbHOI TOouKOK mpomeHiB A,C, i B,C,. Ore, Tpu
BepInuHN TPUKYTHUKA ABC cymicTATbCA 3 BiAIOBIiZHMMMN BepIIIH-
Hamu TpukyTHukKa A,B,C;; Tpukytauku ABC i A,B;C, mOBHiCTIO
cymictunmucsa. Tomy A ABC = A A;B,C,. Teopemy moseneno. u

IIro osHaKy piBHOCTI TPUKYTHUKIB IIle HasWBAIOThb 03HAKOK pi6-
HOCMi MPUKYMHUKIB 34 CMOPOHOI0 i 080MA NPULE2IUMU KYMAMU.

o 215




TEMA 6

O
m HoBectu piBHicT, KyTiB A 1 C B
* (man. 28.4), saxmo LADB = /CDB
i /ABD = ZCBD. A ¢

Hoseedenns. 1) Cropona BD cminbHa s
TpuKyTHUKIiB ABD i CBD. 3a yMOBOIO
/ADB = /CDB i ZABD = /CBD. Towmy,
3a OAPYrol0 O3HAKOKI PIiBHOCTI TPUKYTHUKIB, D
AN ABD = A CBD.

2) PiBHuMu € Bci BiAmOBigHI eneMeHTH ITUX
TPUKYTHUKIB. OTiKe, LA = /C. m

Max. 28.4

@ O CopopmyntoviTe Ta 4OBEAiTb NEPLLY O3HaKY PiBHOCTI TPUKYTHUKIB.
s O Cdopmynionte Ta goBeaiTe Opyry 03HaKy PiBHOCTI TPUKYTHUKIB.

§ Fosb'axims 3agaui ma bukonaime bnpabu

{Z] 28.1. (¥cro.) TpuxyTHEKM Ha MamoHKax 28.5 i 28.6 piBmi Mix
c00010. 3a KO0 O3HAKOI0?

9 9
70° 70° 10" 5 10’ S
6 6 8 8

Maux. 28.5 Max. 28.6

28.2. TpukyTHUKU Ha MaJjioHKax 28.7 i 28.8 piBHi Mixk coboro. 3a
STKOIO0 03HAKO0I0?

30° 30°
8 8
5 5
2 A 1 ul
4 4
Mau. 28.7 Mau. 28.8
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O
28.3. HasBiTs cuinbHuii esemeHT TpuKyTHUKIB ABC i CDA (man. 28.9)
ta TpuKyTHUKiB KML i KNP (maj. 28.10).

M B K
B Cc P
ZK A C
L
A D N D A 5 C

Maxn. 28.9 Man. 28.10 Maax. 28.11 Max. 28.12

(2] 28.4. osegits, mo AABC = AADC (man 28.11), saximo
BC=CDi£ACB = ZACD.

28.5. Hanwo: AB = BC, BK 1 AC (man. 28.12).
Hosenits: A ABK = A CBK.

28.6. aro: MK = KN, /M = /N, PL 1. MN (man. 28.13).
Hosemits: A MKP = A NKL.

P A
B
M {l—K} N K
C
L D

Mau. 28.13 Mau. 28.14

28.7. Hoeenits, 1mo A ABK
i ZABK = Z DCK.

28.8. Hosenits, mo A ABC
i ZABC = ZBCD.

28.9. IIpomins OC € Oicekrpucoro Kyta AOB (mai. 28.16),
Z0CM = ZOCN. osexnitw, 1o A OMC = A ONC.

Ar—rt B /MA\
o C
Maur. 28.15 C f D \N(/ Mau. 28.16
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O
E 28.10. ITpomias BK € 6Gicektpucooo kyta ABC (maj. 28.17),
MN 1 BK. HoBenitb, mo MO = ON.

A
B 10 K 0
A D
I~
N C
Mau. 28.17 Max. 28.18

28.11. Maumo: AO = OC, BO = OD (man. 28.18).
Hosenite: AB = CD, BC = AD.

28.12. Tano: AB = CD, / BAC = / DCA (man. 28.19).
Hosexmits: A ABC = A CDA.

B D M K
AA kc L: :P

Max. 28.19 Maxn. 28.20

28.13. Mosexnite piBHicTh TpuKyTHUKIB MKL i KMP, 300paskeHuX Ha
manoHKy 28.20, axmio L LMK = Z/PKM i ZLKM = ZPMK.

28.14. AABC = A A,B,C,. Ha croporax BC i B,C; mo3HaueHo BiAmo-
BigHO Toukm L i L, Taki, mo £LLAC = ZL,A,C, (ma. 28.21).
Hosexits, mo A ALC = A AL,C,.

B By
pld\ pljl\
A C 4 G A'M

c A M ¢
Max. 28.21 Maux. 28.22

28.15. AABC = AA,B,C,. Ha croporax AC i A,C, nosHaueHO Bii-
noBigHO ToukM M i M, rTaki, mo AM = A;M, (maux. 28.22).
Hosenits, mo A ABM = A A;B;M,.
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O

E 28.16. Yu Mo)xHa CTBEPAKYBaTU, IO KOJH ABi CTOPOHU i KYyT
OJHOTO0 TPUKYTHWKA JOPiBHIOIOTHL [ABOM CTOPOHAM 1 KYTY
iHIIIOTO TPUKYTHUKA, TO TaKi TPUKYTHUKH PiBHI MiK c006010?
OOr'pyHuTyiiTe, MOAABIIN CXEMATUYHI MaJIIOHKU.

28.17. Yn wmMoKHa CTBEpPAKyBaTH, IO KOJH CTOPOHA i JOBa KYyTHU
OOHOTO TPUKYTHUKA JOPiBHIOIOTH CTOPOHI 1 JBOM KyTaMm
iHIIIOTO TPUKYTHUKA, TO TaKi TPUKYTHUKH PiBHI MiK c006010?
OOr'pyHTYyIiTe, IOJABIINA CXEeMATUUYHI MaJIIOHKMH.

28.18. A ABK = A CBL (max. 28.23). Mosexits, mo A ABL = A CBK.
28.19. AAKC = A ALC (man. 28.24). Hosexnits, mo A BKC = A BLC.

B /KR
A\CVB
A K L C L
Mai. 28.23 Maj. 28.24

[9€] 28.20. Ha Gicexrpuci Kyra A mosHauymmu TOUKy B, a Ha iioro
cTopoHax Taki Touku M i N, mo LABM = ZABN. [loBeniTn,
mo MN 1 AB.

@ Bnpabu gad nobmopenns

28.21. OmHa 3i CcTOpiH TPUKYTHHKA OOpiBHIOE 4 nM, 1o Ha 12 cm
MeHIIIe BiJ Apyroi cTOpPOHM Ta BABIiUi OijbIlle 3a TpeTio. SHAaIi-
IiTh IIEPUMETP TPUKYTHUKA.

28.22. Cyma TpbOX 3 BOCBMU KVYTiB, II[0 YTBOPUJIMNCS IPH II€PETHHI
mapaJieJIbHuX nMpaMux a i b ciunoro ¢, mopiBaioe 270°. Yu mep-
MEeHIUKYJIAPHI npaAMi a i ¢; b i ¢?

XKummeba mamemamuxa

28.23. ITignory kKimuaTu, 1o mMae GopMy OPSIMOKYTHHKA 31 CTOpPOHAMU
3,5 M i 6 M, TOTPiOHO BKPUTH JIAMiHATOM 3 IIPAMOKYTHHIX JOITIEUOK
3i croponamu 7 cM i 40 cm. CKiJILKM TOTPiOHO TaKMX JOITIEUOK?

Tligzomyimecs go bubuenns Hobozo mamepiany

28.24. 3uailifiTh mepuMeTpP TPUKYTHUKA, ABi CTOPOHU SKOTO IOPiB-
HIOIOTEL II0 6 CM, a TPeTs CTOPOHA — 8 cM.
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@ Likabi 3aga4i — nomipkyi ogHave

28.25. fIxk 3 IPAMOKYTHUKIiB, IIT0 MaTh po3mipu 1x1, 1x2, 1x3,
1x4, .., 1x100, cxmacTu UPAMOKYTHHUK, KOXKHa CTOpPOHA
sAKoro OiybIa 3a 1?

§ 29. PiBHO6eApeHuit TPUKYTHUK

Knacueikauis TPMKyTHUKIB 3a CTOPOHaMU

Bu B:Ke BMieTe Kiacu(ikyBaTu TPUKYTHHUKHU 3a KyTaMu. Posris-
HeMO KJacu@iKallito TPDUKYTHUKIB 3aJIe3KHO BiJ IXHiX CTOpiH.

TpHKyTHHE, Tp-mcy'mmc, TpHKYTHME,
. ycl CTOPOHH :
Y HKOro Jagl . . ¥C1 CTOpPOHH
L AKOro pisHi .
CTOPOHH PpiBHI, — - AKOro pisHi, —
:l/ y :» - r :l/ y
piBHOOEApeHut Pi3HOCTOPOHHIU PiBHOCTOPOHHIN
TPHKYTHHK TPHMKYTHUK TPHKYTHHK
C L F
A B K i M E T
3 r 3

PiBHi cTopoan piBHOOGEIPEHOr0 TPHKYTHHKA HASMBAIOTD Ol Y HUMU
cmoponamu, a HOTO TPETIO CTOPOHY — OCHOB010.

Y piBHOOenpernomy TpukyTHUKYy ABC: AB — ocHoBa, AC i BC —
0iuHi cTOpOHMU.
BnactuBicTb piBHO6€ApPEHOr0 TPUKYTHUKA

PosringareMo Ba)XJIMBY BJIACTHBICTDH KYTiB pPiBHOOEIPEHOIO0 TPUKYT-
HUKA.

(!\ Teopema 1 (BracTuBicTs KyTiB piBHOOEPEHOTO TPUKYTHHKA).
Y piBHOOEeAPEHOMY TPHKYTHMKY KYTH IPH OCHOBi piBHI.

Ilogedenns. Hexait ABC — piBHOOeapeHUII TPUKYTHUK 3 OCHOBOIO
AB (nuB. mau. Buine). lloBegemo, 1m0 B Hboro LA = / B.
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o
Ockinbku AC = BC, CB = CA i /C — cuoinbHuii AJId TPUKYT-

HuKiB ACB i BCA, to A ACB = A BCA (3a 1epIrorw 03HaKO0M). 3 piB-

HOCTi TPUKYTHUKIB BUILIUBAE, 110 LA = £ B. Teopemy moBezneHo. B

B Hacanigok. ¥ piBHOCTOPOHHBOMY TPHKYTHHKY BCi KyTH pinHi.J

lloeedenns. Poariamemo piBHOcTOpoHHIN A EFT (man. 29.1),

y axkoro EF = FT = ET. Ockinbku EF = FT, To 1oro MOXHa BBaKaTu

piBHOGenpeHum 3 ocuHoBow ET. Tomy /E = /T. Ananoriuno (BBa-

sKaroun ocHOBOIO FT') maemo, mo £/ F=/T.Orxe, /E=/T=/F. m
F B

I I
T T

E T A D E C
Maxn. 29.1 Mai. 29.2

m Ha mantonry 29.2 AB = BC, AD = EC. HoBectu, IIo
* /BDE = /BED.

Ilogedenns. 1) Ockinbku AB = BC, to A ABC — piBHOOenpeHMIt
3 ocuoBoio AC. Tomy LA = ZC.

2) A BAD = A BCE (3a mepioo o3Hakow). Tomy BD = BE.

3) Or:xe, A BDE — piBuoOempenuii 3 ocHoOBoio DE. Towmy
ZBDE = ZBED, 1mo # noTpioHO 0yJ0 HOBECTH. M

OsHaka piBHO6eApeHOro TPMKYTHMKA
PosrianemMo o3HaKy piBHOOEIPEHOr0 TPUKYTHUKA.

@ Teopema 2 (o3HaKa piBHOOEApPEHOIO TPUKYTHHMKA). AKIIo
Y TPHKYTHMKY ABa KyTH piBHi, TO BiH piBHOOepeHMIi.

Hoeedennsa. Hexaii ABC — TPUKYTHUK, YV AKOIO c
/A = /B (man. 29.3). HoBememo, 10 BiH piBHOOEH-
peHuii 3 ocHOBOIO AB.
Ockinvku L/A=/B, /B=/A1iAB — cuinbHa cTo-
poHa mia TpuKkyTHUKiB ACB i BCA, To A ACB = A BCA
(3a pyroro O0O3HAKOI0). 3 PIBHOCTI TPUKYTHUKIB
BumauBae, mo AC = BC. Tomy A ABC — piBaoGen- A B
peHnit 3 ocaHOBOIO AB. Teopemy mosenewno. m Max. 29.3
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O
3ayBasKuUMO, II0 POBIVIAHYTA TeopeMa € O0epHEHOI 0 TeopeMU
PO BJACTUBICTH KYTiB PiBHOOEIPEHOI'0 TPUKYTHUKA.

Hacaigox. Sxkmo y TPHKYTHHKY BCi KyTH piBHIi, TO BiH piB-
HOCTOPOHHIH.

Hoeedennsa. Hexait A ABC rtakuii, mo LA = /B = ZC. Ockinbku
/A = /B, to AC = BC. Ockinbgku LA = ZC, to AB = BC. Orxe,
AC = BC = AB, 100T0 A ABC — piBHOCTOpPOHHii1. W

OYEEED Dauo: 21 = /2 (man. 29.4). K

* ToBectu: A KLM — piBHOOGeOpeHUI.

Ilogedenna.
1) ZKLM = /1 (ax BeptukanubHi), L KML = /2 L
(AK BepTHKAJIbHI). 17/ \<2

2) L1 = /2 (3a ymoBow). Tomy L/ KLM = Z/KML.
3) Or:xxe, A KLM — piBHOOexpeHuii (3a 03HAKOIO Mau. 29.4
pPiBHOOEIPEHOTO TPUKYTHUKA). M

@ AKnA TPUKYTHUK Ha3uBalTb pPiBHOOEOPEHMM; Pi3HOCTOPOHHIM; PIBHOCTOPOHHIM?
o O Cdpopmynionte Ta 4oBediTb TEOPEMY NPO BNACTMBICTb KyTiB piBHOGeapeHoro Tpu-
°  KyTHMKa Ta Hacnigok 3 Hei. O CcopmyntionTe Ta JoBediTb 03HaKy piBHOGeapeHOro

TPUKYTHUKA Ta HacnifoK 3 Hel.

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

@ 29.1. (YVeno.) Srgmiti 3 TPUKYTHUKIB, B300paskeHMX  Ha
MaJioHKY 29.5, € piBHOOeApeHUM, SKUIA — PIBHOCTOPOHHIM,
a AKUN — pisHOCTOPOHHIM? SHAUIITHL IIepUMeTp PiBHOOEZPEHOT0
TPUKYTHUKA, 300pa’KeHOr0 Ha I[bOMY MAaJIOHKY.

D
K
& 5
N &,
P 6 cm M F 4 cm K T P
Maia. 29.5 Maia. 29.6

29.2. YKaxiTh ocHOBY Ta 0iuHi cTroporu TpukyTHUKa DTP (Maa. 29.6).
IITo mo:xHA cKasaTu mpo KyTu T i P 1bOoro TPUKyTHUKA?

29.3. OguH 3 KyTiB IpU OCHOBi PiBHOOEAPEHOTI'0 TPUKYTHUKA AOPiBHIOE
70°. 3HAUITh APYTUil KYT IPU OCHOBI IIHOTO TPUKYTHUKA.
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294.

29.5.
29.6.

2]

29.8.
29.9.

29.10

29.11.

29.12.

29.13.

29.14.

29.15.

29.16.

29.18

OcuoBa piBHOOEApPEHOr0 TPUKYTHHKA AOpPiBHIOE 9 cM, IIle omHA
cropoHa — 6 cm. fIka JoB)KMHA TPETHOI CTOPOHI?

A ABC — piBHOCTOpPOHHIiI, AB = 12 ¢cM. 3HaHITL 110r0 IIEPIMETP.

Ilepumerp piBHOCTOPOHHBOTO TpUKyTHUKAa ABC popiBHIOE
18 cm. 3HaUAITH JOBXKUHY cTOpoHN BC IIHOT0 TPUKYTHUKA.
29.7. 3HalifiTh IepuMeTpP PiBHOOEAPEHOro TPUKYTHUKA, OiuHA
CTOpPOHA SAKOI0 JOPiBHIOE 7 CM, a OCHOBA Ha 2 CM MeHIIAa Bif
0iuHOI CTOPOHI.

3HaUIITh IePUMETP PiBHOOEIPEHOI0 TPUKYTHUKA, OCHOBA SIKOTO
IopiBHIOE 8 cM, a OiuHa cTopoHa Ha 4 cM OiJbIlla 3a OCHOBY.

(Veno.) Uu moixke OyTu piBHOOEAPEHUM TPUKYTHUK, YCi KyTu
AKoro pisui? BigmoBigbs oOr'pyHTyiiTe.

. Ilepumetrp piBHOOeApeHOr0 TPUKYTHUKA mAopiBHIOE 20 cwm,

a Oiuna ctopoHa — 7 cM. 3HAHLITh OCHOBY TPUKYTHHUKA.

IlepumeTp piBHOOeApeHoro TpukyTHuKa AMN 3 ocHoBOol0O MN
JopiBHIoe 18 M. 3HAWAITE OOBKUHY ocHOBH MN, AKIIIO
AM =7 oM.

Ilepumerp piBHOOeApeHOTO TPpUKyTHUKA ACD 3 GiUHMMHU CTO-
poramu AC i AD popiBHIoe 30 aM. 3HAHLITH HOBKUHY OiuHOL
cropouu, Akmo CD = 12 gm.

3HalifiTh 6iUHYy CTOPOHY PiBHOOEAPEHOr0 TPUKYTHHKA, AKIIO
loro mepumMeTp AOpiBHIOE 17 cM, a OcHOBa — 5 CM.

A ABC — piBHOOempenuii 3 ocHoBoio AB C

(man. 29.7). HoBexnits, mo £ KAC = Z MBC.

A KLM - piBHOOenpeHuii 3 ocHOBOO KL /\
(man. 29.8). Hosenits, mo L MKL = Z/PLN. K A B M
Yu npaBUJIbHI TBEPAMKEHHS: Mau. 29.7

1) Oyob-IKUIA PiBHOCTOPOHHINI TPUKYTHUK

. M
€ piBHOOEIpPEHUM;
2) Oynb-aKuii PiBHOOEIPEHUN TPUKYTHUK
€ piBHOCTOPOHHIM?
29.17. 3HaligiTh CTOPOHHM PiBHOOEZPEHOIO
TPUKYTHUKA, AKINO HOro mepumMerp K L\ P
mopiBHIOe 14 cm i BiH OiABIIMI 3a CyMy N
IBOX OiuHMX CTOPiH Ha 6 cMm. Mau. 29.8

. 3HAUITH CTOPOHU PiBHOOEIPEHOTO TPUKYT-

HUKa, AKI0 oro mepuMmetrp 44 cM, a GiuHa cTopoHa Ha 4 cM
OinbIIIa 3a OCHOBY.
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O
29.19. 3HaiigiTL CTOPOHU PiBHOOEAPEHOTO TPUKYTHUKA, AKIIO MOro Iepu-
MeTp JOPiBHIOE 35 IM, a OCHOBA BIBIiUi MeHIIIa Bifg OiUHOI CTOPOHMN.

29.20. Ha 0Oiuamx ctopoHax AB i BC piBHOOEIPEHOr0 TPUKYTHUKA
ABC mnosuauero Touku K i L Tak, mo AK = LC (mana. 29.9).
HoBemits, o AL = KC.

29.21. Ha Oiunmx crtopomax AB i BC piBHOOEIPEHOTrO TPUKYT-
Huka ABC nosnaueno touku K i L Tak, mo L KCA = L LAC
(mag. 29.9). HoBenith, mio Biapisku AK i CL piBHi.

(4] 29.22. Croporu piBHOCTOpOHHEOrO TpuUKyTHHKA ABC 1IpOIOB-
sKeHo Ha piBHIi Biapisku AK, BL i CM (max. 29.10). [HosexniTs,
mo A KLM — piBHOCTOPOHHiM.

29.23. Ha cropoHax piBHOCTOPOHHBOrO TpuKyTHUKa ABC Bigk.ja-
nmeHo piBHi Bigpiskm AP, BK i CL (mai. 29.11). IoBexmiTs, 110
A PKL — piBHOCTOPOHHii1.

B L B A K B
K
K L é p 0
A’\C LT S
Mamn. 29.9 Mau. 29.10 Max. 29.11 Maumn. 29.12

©O) Bnpabu gns nobmopenns

29.24. JToBeniTh, 10 3 ABOX CYMisKHUX KYyTiB X0ua 0 OOUH He Oi/IbITIi
3a 90°.

29.25. Bigpisku AC i BD meperuHamTbcad B Toumi O Tak, IIo
AAOB = ACOD (man. 29.12). Touka K HaJeXuUTh Bif-
pisKy AB, a Touka L — Bigpisry DC, npuuyomy KL IpOXOIHUTH
yepes Touky O. HoBexits, mo KO = OL i KB = DL.

29.26. Ha Bimpisky AB = 48 cm mo3HayeHo TouKy K Tak, IO
5AK = 7BK. 3uaingith noBxkuHHu BifgpiskiB AK i BK.

Kummeba mamemamuka

29.27. Onze pmepeBo OUUINAE 3a PiK 30HY y (OPMi IPIMOKYTHOTO
napaJjeinernimena 100 m 3aBmoB:kKu, 12 M 3aBmumpmiku, 10 m
3aBBUINKKU. OOYMCIiTh, CKiJIbKM KyOIUHMX METpPiB MOBiTpsA
OYMCTATDL Bil aBTOMOOLIBHUX BuxJomHuX rasis 200 kamiraHis,
IIOCaIKeHUX Y3IOBXK JOPOTH.
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@ Likabi 3aga4i — nomipkyi ogHave

29.28. 3HalifiTe 0 ABa PO3B’SIBKM KOXKHOI 3 aHarpam (ogHa 3 aHa-
rpaM € TeOMeTPUYHUM TEepMiHOM, SAKUU BU 3HAETEe 3 IOIe-
penHix kiaciB): 1) HOCYK; 2) TCOPEK.

§ 30. MepiaHa, 6icekTpuca i BUCOTA TPUKYTHMKA.
BnacTtuBicTb 6icekTpucu piBHO6epeHOro TPUKYTHUKA
Y KOXHOMY TPUKYTHHUKY MOKHa IIPOBECTH KiJbKa BiApisKiB, AKi
MAaloTh CIIelliaJbHi Ha3BH.
MegpiaHa TpMKyTHMKA

Medianoro mpukymuika HA3HMBAIOTH BIIPI3OK, IO CIOJyYae
BE€PIIMHY TPHKYTHHMKA i3 CepeIMHOI0 NMPOTHJIEIKHOI CTOPOHH.

Ha mamonsky 80.1 Bigpisok AM, — memiana TpuxkyTHuKa ABC.
Toury M, HasuBalOTh OCHOBOIO MefiaHu AM,. Bynb-aKuil TPUKYTHUK
Mmae Tpu Mepianu. Ha mamonky 30.2 Bigpisku AM,, BM,, CM; — mefianu
TpuKkyTHUKA ABC. Memianu TpUKYTHHUKA MAIOTh I[iKaBYy BJIACTUBICTb.

A A
/\ Mfg ¥M§
B M, = C B M C

Mau. 30.1 Mau. 30.2

Y OyAb-AKOMY TPHMKYTHHKY MeAiaHH II€PeTHHAIOTHCA B ONHIiMA
Touni (ii Ha3MBalOTh YeHmpoidom TPHKYTHMKA) i JIAATHCA Ii€I0
TOUKOK y BimHOmeHHi 2 : 1, mouwHaOUM Bix BepmuHEMH.

Ha mantouky 30.2 Touka M — neHTpoin tpukyTHuka ABC.
ITro BIacTuBicTH OyZe MOBEIEHO Yy CTApPIINX KJacax.

BicekTpuca TpmkyTHMKA

Bicexmpucoro mpuxymuurxae Ha3WBAIOTh Binpisox O6icexTpucu
KyTa TPHKYTHHKA, IO CHOJYYaE€ BepIIMHY TPHKYTHHKA 3 TOY-
KOI0 NMPOTHJIEKHOL CTOPOHH.
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Ha mammonky 30.3 Binpisok AL, — Gicexrpuca TpukyTHuka ABC.
Toury L, HasuBalOTh OCHOBOIO Oicekrpucu AL,. Bynap-akuii Tpu-
KyTHUK Mae Tpu OicekTpucu. Ha mamonky 30.4 Binpisku AL, BL,,
CL4 — Gicexrpucu TpukyTHuKa ABC.

A A

B Ly C B Ly C
Mau. 30.3 Mau. 30.4

Y § 47 nosenemo, mo 6 6y6b AKOMY MPUKYMHUKY 6icercmpucu

Ha mamnonky 30.4 Touxka I — iHIIEHTP TPUKYTHHKA ABC

Bucota TpukyTHMKa

Bucomor mpuxymHuxa Ha3HBAaIOTh NEPHNEeHIUKYJIAD, IpoBexe-
HHMH 3 BePIIMHM TPHMKYTHHKA A0 NMPAMOI, II0 MICTHMTH MOTO mpo-
THJICZKHY CTOPOHY.

Ha wmammonry 30.5 Bigpisok AH, — Bucora TpukyTHuxka ABC.
Toury H, HasumBalOTh OCHOBOIO BucOTH AH,. Byib-aKuii TPUKYTHUK
Mmae Tpu Bucotu. Ha mamonky 30.6 Binpisku AH,, BH,, CH; — Bucotu
TOCTPOKYTHOTO TpuKyTHuUKa ABC, Ha magioHKy 30.7 mi Bigpiskm —
BHUCOTY NPAMOKYTHOro TpuKyTHuUKa ABC 3 nmpavmum rkytom C, a Ha
MaoHKy 30.8 11i BiApidKM — BHCOTU TYHOKYTHOrO TpuKyTHUKa ABC
3 TYIUM KyToM A.

H
Hj
Hy; X Hs
(Hy)
c B H, C  C(H B B H, C
Max. 30.5 Maux. 30.6 Maux. 30.7 Maux. 30.8
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¥ crapmux Kjacax 0yae IOBEeIEHO, II0 6 6Y0b-1K0OMY MPUKYMHUKY
mpu eucomu abo iXHi NPOO0BIHCEHHS NepemuHaomsvcs 6 00Hill mouuyi
(ii sHasuBaOTh opmoyeHmpom TpukyTHuka). Ha mamonkax 30.6
i 30.8 Touka H — opromentp TpukyTauka ABC, Ha maaoHKy 30.7
OPTOIIEHTP TPUKYTHHKA 30iraetbca 3 TOoukoio C — BEpIIMHOIO IIPs-
Moro Kyrta TpukyTHuxka ABC.

BnacTtuBictb 6icekTpucu piBHo6eapeHOro TPUKYTHUKA

Posrisimemo 1me ogHY BaKJUBY BJIACTUBICTH PiBHOOEIPEHOTO TPU-
KYTHUKA.

CI Teopema (BJacTHUBiCTh OiceKTpHCH DPiBHOOEAPEHOr0 TPHUKYT-
HHAKa). ¥ piBHOOEZpEeHOMY TPHKYTHHMKY OiceKTpHCca, IpoBe-
IeHa T10 OCHOBM, ¢ MeJiaHOX i BHCOTOIO.

Ioaedenns. Hexait ABC — piBHOOeApeHU#l TPUKYTHUK 3 OCHOBOIO
BC, AN — tioro Gicekrpuca (maj. 30.9). HoBememo, 1mo AN € TaKoK
MeIiaHoI0 i BHCOTOIO. A

1) Ockinsxku AB = AC, Z/ BAN = / CAN (3a yM0BOI0),
a Biipi3oK AN € CIiJILHOIO CTOPOHOIO TPUKYTHUKIB BAN
i CAN, to A BAN = A CAN (3a mepItoi 03HAKOIO).

2) Tomy BN = NC. Ot:xke, AN — MeniaHa TPUKYTHUKA.

3) Tarkoxx maemo £ BNA = Z CNA. Ockingbku 1i
KyTHu cyMixkHi I piBHi, To £/ BNA = / CNA = 90°. Ot:xe,
AN € TaKoX BHCOTOIO. B N C

Teopemy mosemeHOo. W Mau. 30.9

Ockinbku GiceKTpuca, MefiaHa i BucoTa piBHOOEAPEHOrO TPUKYT-
HUKa, IPOBEIeHi 10 OCHOBU, 36iraioThbcs, TO CIPABIKYIOTbCA TaKi
HaCIiJKU 3 TE€OPEeMHU.

B Hacnigoxk 1. Meniana piBHOOeApEeHOr0 TPUKYTHHKA, IIPOBe-
~ JXeHa A0 OCHOBHM, € BHCOTOIO i GicexTpmcoro.
Hacraigox 2. Bucora piBHOOeApeHOro TPHKYTHHKA, IIpOBe-
JXeHa 10 OCHOBHM, € MemiaHOI0 i OiCeKTpHucoIo.

m ¥ piBrHoGenpenomy TpukyTHUKY ABC 3 ocHoBoro BC mpose-
nmeno Oicekrpucy AN (mai. 30.9); AN = 12 cm. 3HaNTH IEPUMETD TPU-
KyTHuKa ANB, akimo nepuMetp TpukyTHuKa ABC mopiBuioe 36 cM.
Posg’sazannsa. 1) Ockinbkum TpukyTHUK ABC piBHOOEIpEeHUI,
a AN — bGicekTpmuca, IO IIPOBEeJEHA IO OCHOBU I[HOT'0 TPUKYTHUKA,
To AN € Takox i mexmianoio. Tomy BN = NC.
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2) Ilosmauumo P, ,p~. — nepumerp Tpukytauka ABC, P,z — Ie-
puMeTp TpuKyTHUKA ANB, AKUi MOTPiOHO 3HAWTH.

P,,pc=AB + AC + BC = AB + AC + BN + NC.

3a ymoBoo AB = AC, kpim toro BN = NC. Tomy P,,5z. = AB +
+ AB + BN + BN = 2(AB + BN). 3a ymo0Bo10 P, 5. = 36 (cm).
Tomy 2(AB + BN) = 36, AB + BN = 18 (cm).

3) P,,ng=AN + AB + BN = AN + (AB + BN) = 12 + 18 = 30 (cm).
Bionogidv: 30 cm.

@ Axnn BI,EI,pI3OK Ha3nBalTb MefiaHOK TpI/IKYTHI/IKa? O Ckinbku MegiaH mae Tpn-

O

KyTHMK? O Aknin Bigpi3ok HasmBatoTb bicekTpucoro TpukyTHuka? O Ckinbkn 6i-
CEKTpUC Ma€e TPUKYTHUK? O Akui Bigpi3oK Ha3MBalOTb BUCOTOK TPUKYTHMKA?
O Ckinbku BUCOT Mae TpUKyTHUK? O CdopmyntonTe Ta OOBEAiTb TEOpeMy npo
BNacTUBICTb BicekTpucu piBHOOeapeHoro TpukyTHuMka. CdopMynonTe Hacnigku
i3 Liel Teopemu.

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

{Z] 30.1. (¥cro.) fIx masuBaioTh Bispisok AK y tpuryrHuKy ABC

(mas. 30.10-30.12)?

/AN/TLX\/AN
B K C B K c B K C

Maxa. 30.10 Maaxa. 30.11 Mau. 30.12

30.2.1) dAx y tpukytTHury ABC Ha3uBaIoOTh A

Bimpisok AT (maxa. 30.13), akmo Bim
€ IMePIeHAUKYIAPOM 10 nmpAamoi BC?

2) dx y tpurkytHury ABC (maj. 30.13)
Ha3uBaIOTh BiApizok AN, akiio BN = NC?
3) Ak y TpukytHUKRYy ABC (Maja. 30.13)
Ha3WBalOTh BiApisok AP, aAKIIO
/ BAP = / PAC?

B TPN C
Max. 30.13

30.3. ¥V tpurytHury ABC Binpisok AK — Bucora (maj. 30.10). 3Haii-

nits rpaxycHi mipu kyTiB BKA i CKA.

30.4. Y tpurkyrtauky ABC Bimpisok AK — 6Gicektpuca (maz. 30.11),

Z BAK = 40°, 3uaigite rpagycuy mipy xyrta BAC.

30.5. Y tpukyrtauky ABC Bigpisok AK - wmexmiama (mai. 30.12),

BC = 12 cm. 3uangite goB:xkuHU BigpiskiB BK i KC.
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i 2| 30.6. HakpecisiTh TPUKYTHUK. Sa JOIOMOIOI0 JiHIHKHU
3 HOJiJIKaMH IPOBEIITHL MO0 MemiaHm’.

30.7.

30.8.

30.9.

30.10.

30.11.

30.12.

30.13.

HaxkpecsaiTh TPUKYTHHK. 3a [IOIOMOIOI TpPaHCIOPTHPA
i MiHIAKM npoBemiTh Horo OGiceKTpucHu.

HaxpecaiTh TYIIOKYyTHUI TPUKYTHUK. 3a JOIIOMOTOIO0 KPEeCJIap-
CbKOT'0 KOCHHIIS IIPOBEAITH OT'0 BUCOTH.

HaxpecsiTh TOCTPOKYTHHII TPUKYTHHK. S3a  JIOIOMOI'OIO
KPecJsapCchbKOro KOCUHISA IIPOBEIITh OT0 BHUCOTH.

Ha wmamomky 30.14 Bigpisox AK — BucoTa piBHOOEZPEHOTO
TpuKkyTHUKA ABC 3 ocHOBOI0O BC. 3anuIlriTe Tpu mapu PiBHUX
KYTiB i1 ABi mapu piBHUX BiJApi3KiB, IO € HA IIbOMY MAaJIOHKY.

Ha masonky 30.15 Bigpisoxk EP — OicekTpuca piBHOOEIPEHOTO
TpukyTHUKa DEF 3 ocHOBOIO DF. 3anuiiiTh Tpu mapu PiBHUX
KYTiB 1 IBi mapu piBHUX BiJIpi3KiB, IO € Ha I[LOMY MAaJIIOHKY.

A
E
C K B D P F
Mau. 30.14 Mau. 30.15

(Yeno.) Homy He MO:KHA CTBEPAKYBATH, IO TPU BUCOTHU TPU-
KYTHUKA 3aBKIU MEPETUHAIOTHCA B OTHIN TOUIli?

Y rpukytaury ABC / B = /C. Bicexrpuca, mpoBefeHa 0
SIKOI 3i CcTOpiH, € OJHOYACHO i MegiaHO0, i BUCOTOIO?

30.14. (Vcno.) Ski enemeHTHM TPUKYTHHMKa ab0 iXHi yacTUHU
CYMiCTATHCS, SKIIO HOT0 3irHyTH IIO:

1) GicexTpuci; 2) Bucori?

30.15. oBemiTh, 10 Ko OiceKTpuca TPUKYTHHUKA € HOTO
BHUCOTOI0, TO TPUKYTHUK — PiBHOOEIPEHUN.

30.16. HoBeniTh, 1110 KOJU MeAiaHa TPUKYTHUKA € HOro
BHCOTOIO, TO TPUKYTHUK — PiBHOOEIpPEHUI.

IIpumirka. TBepmxenna samau 30.15 i 30.16 mo:kHa BBa-
JKaTu O3HaKaMHu PiBHOOeIPEHOro TPUKYTHUKA.

30.17. AD i A;D, — BifinoBigHO OiceKTpucHu PiBHUX TPUKYTHUKiB ABC

O

i A;B,C,. Nosenits, mo AADC = AA,DC,.
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30.18.

30.19.

O
HoBeniTh, 1110 B piBHOOEIPEHOMY TPUKYTHUKY MeJiaHu, IPOBe-
JeHi mo OiuHMX CTOpPiH, — piBHI.

HoBemiTh, 1110 B PpiBHOOEAPEHOMY TPUKYTHUKY OiceKTpucwH,
IIPOBeieHi 10 OiUHMX CTOpPiH, — piBHIi.

30.20. VY pisaobOeapernomy TpukyTHUKY ABC 3 ocHOBOIO AC 1IpO-
BezieHO BucoTy BD. 3HaiimiTh mepumMeTp TpukyTHuUKAa ABC, AKIIT0
BD = 10 cm, a nmepumetp TpuKyTHUKa ABD nopisaioe 40 cM.

Y piBHOGenpenomy TpuKyTHUKY ABC 3 0CHOBOIO AB IIpOBEIEHO
menpiany CK. S3HaigiTh ii JOBKUHY, AKIIO IEPUMETP TPUKYTHHIKA
ACK nopiBaioe 12 cMm, a mepumerp TpukyTHuka ABC — 16 cm.
30.22. [oBeniTh, I1I0 KOJU MeAiaHa TPUKYTHHKA € HOro Oicek-
TPUCOIO, TO TPUKYTHUK — PiBHOOEIPEHUH.

IIpumirka. Teepmxenua 3azaui 30.22 MoKHa BBaKaTH
03HAKOIO0 PiBHOOEAPEHOr0 TPUKYTHUKA.

©) Bnpabu grs nobmopenns

30.23.

30.24.

30.25.

JIBa 3 BOCBMHU KYTiB, III0 YTBOPUJINCS IIPU IIEPETHHI IPAMUX a
i b ciunoto ¢, mopiBHIOOTE 30° i 140°. Yu MokyTh npami a i b
OyTHu mapaJieJbHUMU?

IlepuMeTp PiBHOCTOPOHHBLOT'O TPHUKYTHMKA OOPiBHIOE 12 cM.
Ha #ioro croponi mobyayBaau piBHOOeApEeHUII TPUKYTHUK TaK,
III0 CTOPOHA JaHOT'O TPUKYTHHKA € OCHOBOIO PiBHOOEIPEHOrO.
3HAUIITH CTOPOHU PiBHOOEAPEHOTO TPUKYTHUKA, AKIIO HOTO
nepumeTp — 18 cm.

3HAUJITH CTOPOHM PiBHOOEAPEHOTO TPUKYTHUKA, IIEPUMETP
axoro — 69 cMm, a #oro ocuoBa ckJyanae 30 % Bim GiuHOI CTOPOHMU.

XKummeba mamemamuxa

30.26.

Busznaute cymy rpomreii, AKy IIOTPiOHO cIiiaTuTH 3a Qap-
OyBaHHS TpPEeHaAKEPHOT'0 3aJly, IIMPUHA, MOOBXKHHA i BuUcoTa
axkoro — 9,4 M, 6,5 M, 3,2 m. PapOyBaHHA OLHOrO KBaapar-
HOro merpa Koiutye 25 rpu. BikHa Ta aBepi ckiaazaroTs 9 %
BiZ 3araabHOI IOl cTiH. OKPYIVIITh M0 JECATKIB I'PHBEHD.

@ Likabi 3agaui — nomipkyd ograue

30.27.
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Onecy mpumbaB axBapiyM y ¢dopmi KybOa, mio BMmimiye 125 i
Bonu. Bim HamoBHMB akKBapiyMm, He JOJMBIIMN IO Kpaioo 6 cMm.
Ckinbku JgiTpiB Bogu OJiech HAJIWB y aKBapiym?
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§ 31. TpeTs 03HaKa PiBHOCTi TPUKYTHUKIB

Bu B:Ke 3HaeTe OBi 0O3HAKM PiBHOCTI TPMKYTHUKIB (3a ABOMAa CTO-
poHAMM i KyTOM MiK HUMH Ta 3a CTOPOHOIO i ABOMAa IIPUJIETIMMU
KyTamu). PoariissmeMo 11ie OgHY O3HaKy PiBHOCTI TPUKYTHUKIB — 3a
TPhOMa CTOPOHAMM.

(E Teopema (TpeTss 0O3HaKa PiIBHOCTI TPUKYTHUKIB).

AKmo TpH CTOpPOHM OXHOrO TPHKYTHHKA BiAmoBimHO AOpiB-
HIOIOTh TPHOM CTOPOHAM iHIIOT0 TPUKYTHHMKA, TO TaKi Tpu-
KYTHHKH piBHI MiXx co0oro.

Hosedennsa. Hexait ABC i A;B,C, — nBa TPUKYTHUKH, y SAKHX
AB = A;B,, BC = B,C,;, AC = A,C; (man 31.1). [losememo, II10
AABC = AA,B,C,. llpuknagemo TpukyTHukK A,B;C, [0 TpHUKYT-
HukKa ABC Tak, mo0 BepmuHa A; CyMIiCTHIacs 3 BepIIMHOI A, Bep-
muHa C; — 3 BepmuHO0 C, a BepmmuHEMU B; i B Oyau mo pisHi 00KH
Bim mpamoi AC. MoxnuBi Tpu BUNAAKHK: IPOMiHbE BB, IpoxoAuTh
ycepenuni Kyta ABC (mau. 31.2), npomins BB, 30iraetbca 3 ofHicI0
3l cropiE mporo Kyra (man. 31.3), mpominbk BB; IpOXOAUThL IO3a
KyTom ABC (mai. 31.4).

B By
f i
A C A C,
Maxn. 31.1
B B B
A C A C C
(Al) (Cl)
By By By
Mau. 31.2 Mau. 31.3 Maumn. 31.4
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Posrnanemo mepruii Bunamok (iHINI BUIAAKU POSIJIAHBTE CaMO-
criiino). OckinbKu 3a ymoBowo AB = A, B, i BC = B,C,, ToO TPUKYTHUKHA
ABB; i CBB, — piBHOGezpeHi 3 ocHoBOoXO BB;. Toni L ABB, = £/ AB;B
i Z/CBB, = £CB,B. Tomy £ ABC = £ AB,C.

Orsxe, AB = A,B,, BC = B,C,, ZABC = £ A,B,C,. Tomy A ABC =
= A A,B,C, (3a mepmion 03HAKOIO PiBHOCTi TPUKYTHHKIB).

Teopemy moBemeHO. M

(YEED 1 a = o: AC = AD, BC = BD (man. 31.5).
cloBectu: CO=0D.
Iosedennsa. 1) Posraamemo A ABC i A ABD.
AC = AD, BC = BD (3a ymoBOWO), AB — cmijbHa
cropoua. Tomi A ABC = A ABD (3a TpeThb0I0 O3Ha-

KOO PiBHOCTi TPUKYTHUKIB). A 0) B
2) /CAB = / DAB (ax BigmoBimgHi KyTu piB-

HUX TPUKYTHUKiIB), a Tomy AB — O0iceKTpuca

Kyra CAD.

3) Tomi AO — OGicekTpuca piBHOOEIPEHOTO TPU- D
KyTHuka ACD, mpoBemeHa OO OCHOBHU, OTKe, 3a Maur. 31.5

BJIACTUBICTIO piBHOOEAPEHOro TPUKYTHUKAa, AO
€ Takok i memianow. Ockinmbku AO — memiana tpukyTHuka ACD,
o CO = OD, mio # norpibuo OyJyio JoBECTH. M

[([‘)7 CdhopmynitoriTe Ta AoBefiTb TPETIO 03HAKY PIBHOCTI TPUKYTHUKIB.

o

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

{Z] 31.1. (Yeno.) Yu e rpuryTHUKH, 300parxceHi Ha MamoHKY 31.6,
piBHUMU MiK c000i0? 3a AKOI 03HAKO0?

@ 31.2. ToBenits piBHicTH TpuKyTHUKIB ABC i CDA, 300paskeHux
Ha MaJaioHKy 31.7, axmo AB = DC i BC = AD.

4 B

4 D
Mau. 31.6 Mau. 31.7
232 o




TPUKYMHUKU. O3HAKU PiBHOCMi MPUKYMHUKIB

o
¢ K
A D M /\\/>N
Maur. 31.8 B L Maur. 31.9
31.3. Hosexits, mo A ACD = AABD (man. 31.8), axmo AC = AB
i DC = DB.
31.4. Ha wmamionrky 31.9 MK = ML, KN = NL. [HoBexmiThb, IO
/K= /L.

31.5. Ha manmourky 31.10 PK = ML, PM = KL. [oBexiTh, II0
/ PKM = / LMK.

p B
K%M i :
L A C

Maz. 31.10 Maix. 31.11

(3] 31.6. Ha mamonky 31.11 AB = BC, AK = KC. [loBezits, 0
BK — 6icexkrpuca Kyta ABC.

31.7. Ha manwuky 31.12 MP = MK, PL = KL. JloBenirb, mo ML —
OicexkTpuca kyra PMK.

P
D A
5 D
M L 0
C
K C B

B

A
Maun. 31.12 Mam. 31.13 Man. 31.14
31.8. lano: AB = CD, AC = BD (maxn. 31.13). Hosenite: A AOD —
piBHOOEAPEHUI.
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31.9.
31.10.

31.11.

“

31.13.

Hano: AO = OB, CO = OD (maxn. 31.14).

Hosemits: A ABC = A BAD.

IIpo TpurkyTauku ABC i MNP Binomo, mo AB # MN, BC # NP,
AC # MP. UYu MoKyTb OyTH PiBHUMHU TaKi TPUKYTHUKU?

Tpukytauku ABC i MNP - piBHOOempeni. Bimomo, 1110
AB = MN =6 cm, a BC = NP = 8 cMm. Y MOKHa CTBEPIKY-
BaTH, IO IIi TPUKYTHUKU PiBHi?

31.12. Ycepenuni piBHOOenpeHoro TpukyTauka ABC (AB = AC)
B3ATO Touky K Tak, mo BK = KC. loBenith, mo npama AK
nepueHguKyaspHa g0 BC.

Ycepenuni piBHOOenpeHoro tpukyTHuka DMN (DM = DN)
B3ATO TOouKy P Tak, mo MP = PN. [loBenits, mo npsama DP
IiJuTh HaBIILJI cTopoHy MN.

©O) Bnpabu gns nobmopenns

31.14.

31.15.

AK, BUKOPUCTOBYIOUM IIA0JIOH KyTa, IpagycHa Mipa SKOIO
10°, moOGynyBaTu MePUeHAUKYISAPHI mpsami?

IIpomiabs AK mpoxoauTh Mixk cropoHamu Kyta BAC, £ BAC =
= 126°. Bigomo, 1mo 4/ BAK = 5/ KAC. 3HaigiTs rpagycHi
mipu KytiB BAK i KAC.

XKummeba mamemamuxa

31.16.

Ilpaxkmuune 3a80aHHs. IH:KeHepuM NOJIOOJAIOTh TPUKYTHUK
3a JKOPCTKicTL (hopMmM: SIKIIIO CTOPOHHM, IO YTBOPIOIOTH IOTO,
3’¢eMIHATH y BEpIIMHAX, TO (POPMY TPUKYTHHUKA HEMOKJIMIBO
3MiHUTH, Ha BiAMiHy Bif iHmIIX reoMeTpudyHux ¢iryp. Baac-
THUBICTHL KOPCTKOCTI TPUKYTHHKA INHNPOKO BUKOPHUCTOBYIOTH
Ha mpaktuiri. Tak, 1mo0 3aKpilluTH CTOBH Y BEPTUKAJILHOMY
IIOJIOXKEHH1, 0 HbOT'O CTaBJATH MigAnopKy. HaBexmiTs iHmIi mpu-
KJagu BHUKOPHUCTAHHS ITi€l BJACTHMBOCTI, IIiAITOTYHTE Ipe3eH-
TaIfito (DomoBiab abo pedeparT) Ha ITI0 TeMy Ta IIpe3eHTyiTe ii
KJIacy.

Tligzomyiimecs go bubuenns Hobozo mamepiany

31.17.

234

IlopatiTe Bupas3 y BUIVIAAI MHOTOYJIeHA:
D (x + 3)x + 3); 2) (y — 2)(y — 2);
3) (7 — m)(7T — m); 4) (5 + a)(d + a).




TPUKYMHUKU. O3HAKU PiBHOCMi MPUKYMHUKIB
O

@ Likabi 3aga4i — nomipkyi ogHave
31.18. Haxkpecrith TpAMOKYTHUK po3MipoM 4 x 6 KiiTuHOK. IlokasKiTh,
K «3aMOCTUTH» (IIOKpUTU 0e3 HaKJAJaHb i BIIBHUX KJITUHOK)

0oro KyTOUuKamMu, KOKHUM 3 AKUX CKJIAIA€ThCA 3 TPHOX KJIITUHOK,
TaK, 11100 JKOAHI JBa 3 HUX He YTBOPIOBAJIN IIPAMOKYTHUKA.

AOMALUIHSI CAMOCTIMHA POBOTA N2 6 (8§26—-31)

3asdannsa 1-12 maomv no wvomupu sapianmu sgionoegioeit (A-I"),
ceped saxux Jauwe o00uH € npasuavHum. Obepimbv npasusLbHULL
sapianm 8i0nosioi.

@ 1. Mamo A KLM, y akoro KM = 4 cm, ML = 7 cm, KL = 10 cm.
3HagiTh MOoro mepumMerp.
A. 20 cm B. 21 cm B. 22 cm I. 23 cm

2. A PTK - pisaocroponniii, AABC = A PTK. Tomi Oyme mpa-
BUJIBHOIO PiBHicTL / B = ...

A. /P b.£T
B. ZK I'. { Koguomy 3 KyTiB TpukyTHuKa PTK

3. Jlamo AABCi AAB,C,,ne AB=AB,, LA=/A,, Z/B=/B,.
Topmi...

A. AABC = A A, B,C, (32 11epII0I0 03HAKOIO)
Bb. AABC = A A,B,C, (3a Apyromo 03HAKOIO)
B. AABC = A A;B,C, (3a TpeTb0I0 03HAKOIO)
I He moxHa BCTaHOBUTH DiBHiCTH TpUKyTHUMKIB ABC i A;B,C,

(2] 4. Tlepumerp piBHOGEAPEHOrO TPUKYTHHKA JopiBHIOE 17 cm,
a Moro ocHoBa — 5 cM. 3HaAHAITHL OIYHY CTOPOHY TPUKYTHHKA.

A. 12 cm B. 10 cm

B. 8 cm T. 6 cm v
5. Ha wmammwoaky LO=O0ON, KO = OM,
Z/ KOL # / LOM. YKa:XiTh IpaBUIbHY piB- A
K N

HICTb.
A. AN KOL = AN LOM Bb. A KOL = A OMN
B. A KOL = A MON I. A KOL = A NOM

6. AM, BN i CL — memianu tpukytHuka ABC. fIka 3 Hux € e
1 OiceKTpmcoro, i BHCOTOIO TPUKYTHUHKA, Ao LA = /B,
a/sB#/C?
A.AM B. BN B. CL I. JKongna
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@ 7. OnHa 3i cTOpiH TPUKYTHUKA BABiui MeHIIa Big Apyroi i Ha 2 cMm
MeHIIIa Bif TpeThoi. S3HANAITL HAMOLJBIIY CTOPOHY TPUKYTHHKA,
SIKIII0 MOr0 ImepuMeTp AOPiBHIOE 22 CM.
A.5cm B. 7 cm B. 9 cm I. 10 cm
8. Bimomo, mo A KLM = A MLK. 3HaigiTh NIepuMeTp TPUKYT-
Huxka KLM, axmo KL = 6 cm, KM = 5 cMm.
A. 17 cm b. 16 cm
B. 18 cm I'. 3HaliT HEMOXKJINBO

9. BK - Bucora tpuxkyTHuka ABC, AB = BC. YKaXiTh HellpaBUJIbHE

TBEPIKeHHS.
A. LZ/ABC = 4 BKA b. Z BAC = Z BCA
B. A BAK = A BCK I ZABK = Z/ CBK

E 10. Tano: A ABC = A BCA, AB = 5 cwm. 3uaiinite: BC, CA.
A.BC=6cm, CA="Tcm B. BC=4cm, CA=3 cm
B.BC=4cm, CA=4cm I BC=5cm, CA=5cMm

11. AB — ocnaoBa piBHOOenpeHoro TpukytTHuka ABC, CK - iioro
OicekTpuca. 3HAHAITH JOBXKUHY IIi€l OiceKTpucH, SKIIO IIEPUMETP
TpukyTHUKAa ABC nmopiBHIOE 36 cM, a mepumeTrp TpuKyTHUKa ACK
nopiBaIOE 30 cM.

A.6 cm B. 8 cm B. 10 cm I. 12 cm

12. ¥V rtpuxkyruury ABC AB = AC. Touka M Taka, mo BM = MC.
VraKiTh HeIpaBUJIbHE TBEPAKEHHI.
A. ~ MBC = #~ MCB B. /- MBA > / MCA
B. £ BMA = Z CMA I. £ BAM = Z/ CAM

YV 3a80anui 13 nompibHo écmaHo8umu 8i0no8idHicmb Mid
iHopmauieo, no3Havenow yuppamnu ma O0YyKeamu.
{3] 13. Hepumerp Tpuxyruura ABC nopisuioe 37 cm, AB : BC=2: 3,
AC — AB = 2 cM. YCTaHOBITH BiJIIOBiZHICTH MidK CTOPOHAMU TPU-
KyTHuUKa (1-3) Tta ixuimu mpoB:xkuHamu (A-T).

Cmoporu mpukymuuka Tlosxcunu cmopin mpuKkymHuKka
1. AB A.10 c™
2. BC B.12 cm
3.CA B.15 cm
I. 16 cm

3ABAAHHA AN MTEPEBIPKUN 3HAHb AO 88 26-31

{Z] 1. Hakpecnite A MNK. 3anumite HasBM #0ro BepIINH, CTOPiH
i KyTiB.
236 O




TPUKYMHUKU. O3HAKU PiBHOCMi MPUKYMHUKIB

Axuit i3 300pasKkeHMX Ha MAJIOHKY 1 TPUKYTHUKIB TOCTPO-
KYTHUHN, AKAN — OPAMOKYTHHM, a AKUHA — TYHOKYTHUMA?

K Q
L\ A k
M N A C P R

Mai. 1

Axuii i3 300pakeHUX Ha MAJIOHKY 2 TPHUKYTHUKIB piBHOOEI-
peHunii, AKUH — PiBHOCTOPOHHIiN, a AKUHA — PiBHOCTOPOHHIN?

C M A K F M

Mau. 2

(2] 4. AABC = A KMF. Binomo, mo AB =5 cm, BC = 4 cm, KF = 7 cw.

5.

6.

3HalifiTe HeBigomi cTopoHU TPpuKyTHUKIB ABC i KMF.

Ha mantonky 3 MK =KN, / LKM =/ LKN. HoBexnits, o A MKL =
= A NKL.

M
A B
) " A
Maua. 3 N Cc D Maui. 4

3SHaWITh IIepUMEeTP PiBHOOEIPEHOr0 TPUKYTHUKA 3 OCHOBOIO 12 cM
3aBJIOB}KKH, OiUHa CTOPOHA SKOro Ha 3 cM OiJIbIlIa 3a OCHOBY.

(3] 7. Ha mamonky 4 AC = BD, BC = AD. [loBeits, o

8.

2 BCD = Z ADC.

Ilepmia cTopoHa TPUKYTHMKA BABiUi MeHIIa Big aApyroi i Ha 3 cMm
MeHIIIa Bif TpeThoi. S3HAUAITL CTOPOHM TPUKYTHHKA, SKIIO HOro
IIepuMeTp AOpPiBHIOE 23 cM.

E 9. V piBuobGenpenomy TpukyTHuUKY KML 3 ocuoBoio KL mpose-

aeHo meniamy MP. 3HaigiTh nepumerp TpuKyTHUKa KML, AKIIO
MP = 8 oM, a mepumerp TpukyTHuKa MKP nopiBHIOE 24 mMm.
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TEMA 6

Jodamxkoéi énpasu
(4] 10. Ha mamorky 5 A ANB = A AMB. Jlosexits, mo NC = MC.

N
%C
M

Maui. 5

11. Bigomo, mo A MKL = A KLM. 3HalifiTh HepuUMeTP TPUKYTHUKA
MKL, axmo BiH Ha 10 cm 6inpmwuit 3a cropony MK.

BITPABU AAS MOBTOPEHHSA TEMMU 6
o § 26

i1| 1. Hakpecaite npamoxkyTuuit A KLP. 3anuniiTh Ha3BU BEPIINH,
CTOPiH i KYTiB IIbOI0 TPUKYTHUKA.

(2] 2. Iepma cropona TPUKYTHHKA HOPiBHIOE 18 cM, Apyra CTOpoOHa
Ha 6 cm OijbIla 3a IIepIy, a TPeTs CTOPOHA BABIUi MeHITa Bix
Ipyroi. 3HANAITH, mepuMeTp TPUKYTHUKA.

i3| 3. 3a 0IIOMOroI0 TPAHCIOPTHpPA Ta JiHIKM 3 IOAiJIKaMHu Ha-
Kpeciaites A MLP, y akoro ML =5 cm, £ M = 40°, £ L = 80°.

E 4. Ilepmia cTopoHa TPUKYTHMKA BABiui MeHIa Bim apyroi,
a tperda cramoBuTh 80 % Big apyroi. 3HalAiTh CTOPOHU TPUKYT-
HUKa, AKII0 1Oro ImepuMeTp JopiBHIOE 46 cM.

@ 5. 3umanigits croponu TpukytHuka ABC, akmo AB + AC = 12 cwMm,
AC +CB =15 cm, AB + BC = 13 cm.

o § 27
{Z] 6. 1) Croponn rpukyTHUKA AOpPiBHIOTH 3 cM, 7 cM i 8 cm. Haii-
IiTh CTOPOHHU PiBHOT'O HOMY TPUKYTHHKA.
2) Kytu tpukyTtHuKa nopisaiooTh 40°, 60° i 80°. 3HaigiTe KyTH
piBHOrO HOMYy TPUKYTHHUKA.
@ 7. Uu MOKHa CyMiCTUTH HaKJAJaHHAM BEPTUKAJIbHI KyTu?

i3 | 8. Yu MOXKyTh OyTH PiBHUMHU TPUKYTHUKHU, HAWOIJBIII CTOPOHU
AKUX HEe € pPiBHUMU?

(4] 9. Mano: A ABC = A ACB, AB =7 cm, BC = 4 cm. 3uaiigits: P, .
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TPUKYMHUKU. O3HAKU PiBHOCMi MPUKYMHUKIB

o § 28

ij_] 10. HasBiTh cminbHUII eJeMeHT TPUKYTHUKiIB, 300pakKeHux Ha
MaoHKax 1 Ta 2, i o3HaKy, 3a KOO IIi TPUKYTHUKU PiBHI.

o,

C K D K
/\ A
A B M N (0] M N
V c
D P B P
Mai. 1 Man. 2 Mag. 3 Mauix. 4

(2] 11. dosexits, mo AAOD = A COB (man. 3), axmo AO = CO,
DO = OB.

12. JTosexith, mo A MKN = A MPN (man. 4), axmo / KMN =
=/ PMNi/ZKNM =/ PNM.

(3] 13. Ha mamoury 5 £ MAB = £ PDC, BA = CD, AK = KD. JloBe-
niteb, 1mo BK = KC.

14. IITo6 sHaiiT; BiACTaHb Bifg MYHKTY A [0 HEZOCSKHOTO MYHKTY X
(man. 6), Ha Oepe3i mnosHauaroTh TOYKM B i C Tak, 1100
/ XAB=/CABi /Z XBA = ZCBA. Togi AX = AC. Yomy?

B

C
Mar.5 M A K D P A% Mau. 6

E 15. Ha maurouky 7 3o0pakeHo ¢irypy, y axoi BC = EF, AD = CF,
/ BCF = / EFK. Hosexits, mo A ABC = A DEF.

(9€] 16. Ha cropomax kyra A mnosHadeHo Toukum B i C rak, mpo
AB=AC. DC | AE, BE 1 AD (max. 8). HoBenits, 1mio: 1) BD = CE;
2) AO — GicekTpuca KyTa A.

B D
B
D F o)
A c <~ K
4
Mag. 7 E A C E Mau. 8
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o § 29
@ 17. AK — ocHoBa piBHOOeapeHOro TpuKyTHuUKa AKP.
1) AP = 5 cm. 3umaiigits PK. B
2) L A = 70° 3muaiigits £ K.
18. OcuoBa piBHOOEAPEHOr0 TPUKYTHUKA MTOPiBHIOE A c

5 cMm, a Oiuma cropona — 4 cM. SHAWUIITHL HepU-
MeTpP TPUKYTHUKA.

(2] 19. Ha mamonky 9 AB=AD, £BAC = ZDAC. D

Hoenits, 1m0 A BCD — piBHOOEIPEHUA. Maur. 9

(3] 20. OcroBa Ta mpuernmii 4o Hei KyT OZHOrO DiBHOGEZPEHOro

21.

TPUKYTHUKA BiAIIOBiIHO MOPiBHIOIOTH OCHOBiI Ta IIPUJIETJIOMY OO
Hei KyTy iHIIOro piBHOOEAPEHOr0 TPUKYTHHKA. Uu OyayTh piB-
HUMU MiX c000I0 IIi TPUKYTHUKHI?

OcuoBa Ta 0OiuHa cTOpPOHA PiBHOOEAPEHOTO0 TPUKYTHUKA BiIHO-
cATbCA AK 3 : 4. 3HAULITHP CTOPOHU IIHOTO TPUKYTHUKA, SKIIO
HOTO0 IIeprMeTp JMOPiBHIOE 88 cMm.

(4] 22. AABC i AABD piBHOGexpeHi 8i crmigbHOI0O OCHOBOIO AB.

Touxku C i D nexarhb 1o pisHi 60Km; Big npsamoi AB. [loBemiTh, 110
AN ACD = A BCD.

o § 30

{Z] 23. Ik HasUBAIOTH y TPUKYTHUKY:

24.

1) Bigpisok, IO cmojsiyuae MOro BEPIIMHY i3 CEePeINHOI0 ITPOTH-
JIeXKHOI CTOPOHU;

2) mepreHanKyJaAp, IIPOBEeAeHNI 3 MOT0 BEPHINHU 10 IIPAMOI, IO
MiCTHUTh IPOTHUJIEKHY CTOPOHY;

3) BiIpidoK OiceKTprcu KyTa TPUKYTHUKA, IO CIIOJYYa€E BEePIINHY
TPUKYTHUKA 3 TOUKOIO IIPOTHUJIEIKHOI CTOPOHU?

BicexkTprca piBHOGeIpEeHOr0 TPUKYTHUKA, IPOBEJeHA 0 OCHOBU,
IOpiBHIOE 5 cM. SHAUIITh BUCOTY ITHOT'O TPUKYTHUKA, IIPOBEIEHY
JI0 OCHOBM; MeJliaHy IIbOTO TPUKYTHUKA, IIPOBEEHY A0 OCHOBU.

(2] 25. Ha mamonky 10 Bigpisox NK — wmeniama N

piBHOOempeHoro TpuKyTHUKa MNL 3 OCHOBOIO
ML. 3anuIriTe Tpu Imapu PiBHUX KYTiB i 1Bi mapu
PiBHEUX BiApisKiB, II0 € HA ILOMY MAJIOHKY.

@ 26. AM i A;M, — BignoBigHO MepmiaHM DPiBHHX
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MixK coboro TpukyTHuKiB ABC i A,B,C,. [ose-
nite, mo A ABM = A A, B,M,.
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TPUKYMHUKU. O3HAKU PiBHOCMi MPUKYMHUKIB
O

27. loBeniTh, M0 B PiBHOOEAPEHOMY TPUKYTHUKY OyIb-IKa TOYKa
IPOBENEHOI 10 OCHOBY BMCOTHU PiBHOBiJgaJjieHa BiJ KiHIIIB OCHOBU
TPUKYTHUKA.

(4] 28. Ha mamonky 11 ~ ABD = L ADB, Z CBD = / CDB. JloBe-
miTe, mo BD 1 AC.

B
B
K
A C
M K
D A C
Maun. 11 Maj. 12

29. V¥ piBHoGeapenomy TpukyTHUKY ABC AB = BC = a cm. 3 Touku M —
cepenuHu AB — mIpoBeleHO HepHeHAUKYIAp o AB, aKkuii mepe-
tuHae BC B Touni K (man. 12). 3Haigits qoB:xuny croponu AC ta
nepuMeTp TpuKyTHUKaA ABC, akino mepumerp TpukyTHuka AKC
mopiBHIOE b c™m (b > a).

o § 31

(2] 30. Hosenirs, mo A ABC = A CDA (mamn. 13), akmio B D
AB =CD, BC = AD.

(3] 31. CropoHa 0ZHOro piBHOCTOPOHHBOIO TPHKYT-
HUKa JIOPiBHIOE CTOPOHI iHIITOrO PiBHOCTOPOHHBOT'O
TPUKYTHUKA. UM MOYKHA CTBEDPAKYBaTU, IO TPU-

. A C
KYTHUKHU PiBHiI MiK co060r0?

] o ) Mai. 13
E 32. loBeniTh piBHiCTH TPUKYTHHUKIB 3a JBOMa CTO-

poHAMH Ta MeIiaHOIO, IIPOBEAEHOIO0 A0 ONHiel 3 HUX.

ToncbHe 6 memi ©

v TpukyTHuE — (Qirypa, AKka CKJIAJAETHCA 3 TPHOX TOUYOK, II[0 HE
JeKaTh Ha ONHIN HmpaMiili, 1 TPhOX BiApPiSKiB, AKi CIONy4YaioTh IIi
TOYKH.

v Teomerpuuni Qirypu piéni mix co6010, SKIO iX MOKHA CyMi-
CTUTH HaKJaJaHHIM.
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Ilepwa o3naxka pisHocmi mpurkymHuukie. fAkmo aBi cTopoHHM
1 KyT Mi’K HUMM OJHOTO TPMKYTHHKA JOPiBHIOIOTH BiJIMOBiIHO
IBOM CTOPOHAM i KyTy MiK HMMM iHIIOTO TPUMKYTHHKA, TO TaKi
TPUKYTHUKHU PiBHiI MisK co0or0.

Ipyza osnarxa pienocmi mpurkymnurie. SIKmo cTropoHa i nBa
NPUJIETIINX 0 HEel KYyTHM OJHOTO TPHUKYTHUKA AOPiBHIOIOTH BiAmo-
BiJTHO CTOPOHI i TBOM IPUJIETIIUM 0 Hel KyTaM iHIIOTO TPHUKYTHH-
Ka, TO TaKi TPUKYTHUKHU PiBHI Mik c00010.

Tpemas o3naka piéHOCMi MPUKYMHUKIE. SIKITO TPU CTOPOHU Of-
HOTO TPUKYTHUKA BiJIMOBITHO TOPiBHIOIOTHh TPHOM CTOPOHAM iH-
HIIOTO0 TPUKYTHUKA, TO TaKi TPMKYTHUKU PiBHI Mis c000I0.

v TPUKYTHUK PiBHOOEApEeHuil, AKII0 B HHOI'O ABi CTOPOHM PiBHI.

v TPUKYTHUK, YCi CTOPOHU SKOI'0 MAIOTh Pi3Hi JOBXKWHH, — Pi3HO-
CTOPOHHI.

v TPUKYTHUK PiBHOCTOPOHHIN, AKIIO0 B HHOIO BCi CTOPOHU PiBHI.

BJTACTUBICTb KYTIB PIBHOBEAPEHOIO TPUKYTHUKA
Y piBHOOEApPEHOMY TPUKYTHUKY KYTH IIPU OCHOBi piBHIi.

O3HAKA PIBHOBEOPEHOIO TPUKYTHUNKA
Ko y TPUKYTHMKY ABa KYTH MiK €000 piBHi, TO BiH
piBHOOEIPEHUIA.
v Megiana TPUKYTHHKA — BiIpPi30K, IO CIIOJIyYaE BEPIIUHY TPU-
KYTHUKA i3 cepeuHOI0 IIPOTUJIEKHOI CTOPOHU.
v BicekTpuca TPUKYTHHKA — Bifpi30K OiCeKTpHCH KyTa TPUKYT-
HUKA, 110 CIIOJIYYa€E BEPUINHY TPUKYTHUKA 3 TOYKOIO IIPOTUJIENHK-
HOI CTOPOHM.

v/ BucoTra TPUKYTHUKA — IEPIEHIUKYJIAP, IPOBEAEHUN 3 BePIINHA
TPUKYTHUKA 0 IPSAMOI, III0 MiCTHUTEL HOr0 IIPOTUJICIKHY CTOPOHY.

BJIACTUBICTb BICEKTPNCW PIBHOBEOPEHOIO TPUKYTHUKA
Y piBHOOEIpEeHOMY TPUKYTHHMKY OiceKTpuca, mpoBeaeHa 0 OC-
HOBH, € MeJiaHOI0 i BHCOTOIO.
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BIANOBIAI TA NMOPAAU AO BMNPAB

¥Y3araJbHeHHS Ta CHCTeMaTH3allid 3HAHb
3a Kypc MaTeMaTUKH 5—6 Kiacis

11. 1834 p. 12. 1816 p. 13. 1) 9; 2) 2; 3) 6. 14. 1) 9; 2) 2;
3) 2. 15. 10 086; 99 876. 16. 1014; 9984. 24. 1) 29,384; 2) 4,855.
25. 1) 3,026; 2) 0,6505. 41. 250 rpu. 42. 50 kr. 43. 36iapmuaacs
Ha 2 % . 44. 3menmunacsa Ha 8 % . 83. 1) 4,75; 2) 0,1. 54. 1) 0,75;
2) 0,8. 55. 1) Ha 25 %; 2) ma 20 %. 56. 1) 3menmuiaca Ha 10 %
2) soinpmuaaca Ha 5 %. 57. 7,2 %. 58. 25 % . 71. 1) -0,5; 2) 2.
72. 1) -23; 2) 1,35. 73. VI cr. 74. 1108 p. 75. a + 22b; —36.

76. 30y — x; —35. 77. —2%. 78. 28,09. 79. -0,512. 80. 20. 81. 12.

Tema 1

§1
1.14. 1), 2), 4), 6), 7) Taxk; 3), 5), 8) mi. 1.17. Yepes 16 micamis.
1.20. 999.

§ 2
2.19. 1) -5; 2) —2; 3) —4,75; 4) —10. 2.20. 1) 1; 2) -3; 3) —2,5;
4) —5. 2.21. 1875 p. 2.22. 1804 p. 2.23. 1) 0; 2) <=0 3) —am;

2m —a

4) b — 3a. 2.24. 1) 0; 2) : 3) 2b; 4) 2a — p. 2.25. 1), 5), 6) Tax;

2), 3), 4) mi. 2.26. 1) 4; 2) 1,6. 2.27. 1) 1,2; 2) —1,8. 2.29. 1) —4; 4;
2), 6) piBHaAHHA He Mae Po3B’A3KiB; 3) —3; 3; 4) —5; 5) 6; 8; 7) 3;
—4; 8) —6; 6; 9) —-3; 5. 2.30. 1) —9; 9; 2) piBHAHHA He Ma€ PO3B’A3-

kiB; 3) —8; 8; 4) 0,5; 5) 2; 5; 6) —4; 4. 2.31. 1) 2; 2) 1%; 3) —9.

2.32. 1) 2; 2) 10. 2.33. 1) Hemae posB’a3KiB; 2) x — OyAb-AKe YuC-
jgo. 2.34. 1) x — Oyab-AKe uucjyo; 2) HeMae pPo3B’sa3KiB. 2.35. 1) 5;
2) 3; 3) —5; 4) —1; 5) Hemae po3B’a3KiB; 6) x — OyAb-AKe UYMCJIIO.
2.36. 1) 1; 2) 3; 3) 0,2; 4) x — Oynb-ake uucyo. 2.37. 1) b = 11;
2) b=4,5. 238. 1) a = 24; 2) a = 3,5. 2.39. —4; -2; —-1; 1; 2; 4.
2.40. -6, -3, -2, —-1. 2.41. 1) 1; 2) —3; 3) HeMae TaKuX 3HAUYEHL d.
2.42. 1) —-1; 2) 3; 3) Hemae Takux 3HaueHb b. 2.43. 1) 1; 2) —-2;
3) HeMae Takux 3HaueHb m. 2.44. 1) —2; 2) HeMae TaKUX 3HAUYEHD a;
3) 4. 2.45. 1) dArmo b = -1, To piBHAHHA He MAae pPO3B’A3KiB;

7
Aarmo b # -1, To x = ﬁ; 2) akmio b = 5, To x — OyAb-sIKe YUCJTO;
+
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BidnoBidi ma nopadu 0o Bhpas

O
aKio b # 5, To x = —1; 3) axio b = 2, To piBHAHHA He Ma€e PO3B’I3-
KiB; axmio b = —2, To x — OyIb-dKe YHCJ0; AKIo b # 2, b # —2, To

x =‘Z|L22. 2.46. 1) 3; 2) —3; 4. 2.51. 1) 250 mr; 2) 5 106GOBUX 103.

255. x=6,y=T7abox="17,y=6.

§ 3

3.10. 48. 3.20. 60 BapenukiB; 63 BapeHuku. 3.21. 11 200 rpH.
3.22. 45 km/rox; 18 km/rom. 3.23. 15 kr; 12 kr. 3.24. 12 xwm.
3.25. 7T cm; 11 em; 77 em2. 3.26. 48 onosix., 24 omosin. 3.27. 27 rpH;
9 rpu. 3.28. 125, 137, 168 mabopis. 3.29. 24 cm, 33 cm, 48 cwm.
3.30. Hi. 3.31. Hi. 3.32. Yepes 4 poxu. 3.33. 36 rymis; 12 Ky-
mriB. 3.34. Ilo 40 BigmoumBaapHHKiIB. 3.35. 24 kKr. 3.36. 15 30-
muTiB; 10 somwutiB. 3.37. 7 KopobOOk, 5 KopoOok. 3.38. 28 yu-
HiB. 3.39. 50 kr. 3.40. 48 i 18. 3.41. 90 i 120. 3.42. 18 xMm/rop.
3.43. 2 km/ron. 3.44. 6,5 rom; 78 km. 3.45. 2,5 rox. 3.46. 5 Kr;
10 xr; 15 xr. 3.47. 7 zagmau; 10 samau; 14 zamau. 3.51. 1) a < 0;
2) a > 0. 3.52. Hi.

BnpaBu gsa noBropeHHA Temu 1

4. Hi. 7. 1) x — Oyab-ke umcjo; 2) HeMae pPO3B’A3KiB; 3) 2;
4) 0,4. 8. 1) 0; 2) —3. 9. fIkmio a = 1, To Po3B’A3KiB HeMae; AKIIO

a#+1l,T0Xx= . 12. 3 rpu 60 kom. 13. 6 kr; 24 kr. 14. 2 KMm/Tof.

a J—
15. 60 km/rox. 16. 24 Bapenuku; 48 BapeHukiB. 17. 8 pobiTHUKIB;
90 000 rpu. 18. 5 guis. 19. 45 ; 135 1.

Tema 2

§ 4
4.9. 2) 6; 3) 16. 4.10. 2) 3; 3) 7. 4.15. 6069.

§5
5.14. 17 cm. 5.15. 6 cm. 5.16. Xapkis. 5.17. Cryc. 5.18. 10,1 cm
a6o 0,3 cm; nBa posB’asku. 5.19. 9,7 cm ab6o 4,7 cm; ABa PO3B’A3KU.

§ 6
6.17. 1) 180°; 2) 90°; 3) 30°; 4) 120°. 6.18. 1) 90°; 2) 180°; 3) 150°;

4) 60°. 6.19. 20°. 6.20. 112°. 6.21. 76°. 6.22. 131°. 6.23. KpaBuykK.
6.24. BapmaBa. 6.25. 60°. 6.26. 60°.
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§8
8.14. 1) 81°1i 99°; 2) 54°1i 126°. 8.15. 1) 45° 1 135°; 2) 36° i 144°.
8.16. 40° i 100°. 8.17. L A = 100°;, £ B = 75°. 8.18. 90°. 8.19. 40°
i 80°. 8.20. 80° i 60°. 8.21. 72° i 108° abo 60° i 120°. 8.25. 1) Kyr;
2) npama; 3) EBrain; 4) reomerpis.
§9
9.9. 62°. 9.13. 1) ¥Yci mo 90°; 2) 89°; 91°; 89°; 91°. 9.14. 1) 8°;
172°; 8°; 172°; 2) yci mo 90°. 9.15. 1) 81°; 2) 67°; 3) 80°. 9.16. 1) 60°;
2) 30°. 9.17. 100°. 9.18. 50°. 9.19. 180°. 9.21. 18 cm.

Bupasu nia nmoBTopeHHsa temMu 2
9. 1) IBa, abo Tpu, a6o uworupu. 2) Bix nBox mo n + 1 yacTuH.
11. 8 cm. 13. % cm. 18. 1) 90°; 42°; 138°; 2) 30'; 3°; 20°. 19. 1) 30°;

2) 148°. 20. 1) 70°; 2) 146°. 21. L AOM = 72°; £ MOB = 96°. 25. 54°
i 126°. 26. 30° i 150°. 27. 80° i 100°. 28. 144°. 33. 66°. 34. 120°.
35. 1) 36°; 144°; 36°; 144°; 2) 50°; 130°; 50°; 130°. 36. 40°.

Tema 3
§ 10
10.21. 1996 p. 10.22. 1615 p. 10.24. 1) 9; 2) —-2,25; 3) —%;

3 4 3 1
4) —-=.10.25. 1) 4; 2) ——; 3) -1=—; 4) -1-. 10.26. 1) x2 — y?
) % ) )~ 3 14 -1 ) y

2) ab — mn; 3) d2 — (d — a)(d — b), abo ad + b(d — a), a6o bd + a(d — b).
10.29. 84 gkm. 10.30. 27 600 rpu. 10.33. 1) Taxk; 2) Hi.

§ 11
11.20. 1) 2x — 3; 2) 6m — 4n; 3) 2p — 1; 4) 2x — y; 5)3ia+5§b;

6) 2n — m. 11.21. 1) 3a — 1; 2) 13m — 13a; 3) 1 — 2y; 4) —0,6b.
11.29. 1) 5 %; 2) 0,25 %. 11.30. 16 xm/rox. 11.31. 120 km; 80 M.

§ 12
12.28. 1) 1; 2) 3; 3) —5. 12.29. 1) 2; 2) 1; 3) 5. 12.31. 1) 5%?

2) —2%. 12.32. Tax. 12.33. 1) 36 r.
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O
§ 13

13.36. 1) 1000; 2) 25; 3) 1; 4) 128; 5) 2; 6) % 13.37.1) 1; 2) 32;

3) %; 4) % 13.38. 1) 27; 2) 32; 3) 243; 4) 25. 13.39. 1) 7; 2) 12;

3) 324; 4) %. 13.40. 1) 7; 2) 12; 3) 20; 4) %. 13.41. 1) 610 = 365;

2) 1020 > 2010; 3) 514 < 267; 4) 23000 < 32000 13 43. 1) 68 rps;
2) 74,8 rpu; 3) sMmenmuaaca Ha 5,2 rpH; 4) amenmnuaaca Ha 6,5 %.
13.44. 1) 7; 2) 9; 3) —-1,5; 4) —26. 13.45. 3,54a — 8,6b; 103,7.
13.46. 15 Tpoana. 13.48. Jluire ogauM cmocoboMm.

§ 14

14.11. 1), 3), 4) Hi; 2) rax. 14.12. 18x3 cm3. 14.13. 3b2 gm2.
14.16. Osena orpumasia npubyTox Ha 14,14 rpH 6inbire, HixK Jleo-
Hix. 14.18. 666 cTOpiHOK.

§ 15
15.13.1) 2m3 a6o —2m3; 2) 0,6p*g® a6o —0,6p%q®; 3) —2¢3; 4) 10c2m?;
5) 2ab? a6o —2ab?; 6) c3p?. 15.14. 1) 3mdsnll; 2) %abG; 3) —12mp;

4) —la; 5) —1; 6) _ L7 1515 1) 5mn5; 2) —3x5; 3) —1a3b;
9 64 3

4) —i. 15.16. 1) 240m8; 2) —-8ml7; 3) —al3pl?%; 4) —5%(18013.
15.17. 1) 24a!3; 2) -100a25; 3) -2a310% 4) —12§m7n13.

3
15.19. 1) 8alp9; 2) 6Zm20n24; 3) —49ml4nl4; 4) —32x20¢50,

15.20. 1) 2700m"n8; 2) -2al3p?%; 3) -27a26ml10; 4) x28y28,
15.23. 1) —0,1a2n+8p2n+5; Q) 726ni6plstén, 3) gEn+10plEnts,

4) x13n=5yl2nt5 15.24. 1) 2%; 2) 11%; 3) —49; 4) 343. 15.25. 1) 1%;

2) 12%; 3) —81; 4) 729. 15.27. 1) b*; 2) —m3; 3) a”; 4) —n8. 15.28. 98.

15.29. 3500 xr.

BnpaBu g1 moBTOpeHHS TeMH 3

4. 1) 5; 2) 17; 3) —6; 4) —1,2; 5) 11; 6) 2,4. 9. 1), 4) Hi; 2),
3) rak. 13. 1) 5; 2) 1; 3) 6; 4) 2. 14. 1) Taxk; 2) ui. 18. 1) a2?573;
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2) a5+3, 19. 1) 6; 2) 7. 25. 1) 3m2n; 2) —Tp. 27. 1), 3), 4) Tax;
2) mi. 28. 3.

Tema 4

§ 16

16.13. 1) 65° 2) 60°. 16.14. 1) 50°; 2) 127°. 16.17. 140°.
16.18. 110°. 16.23. 72° i 108°.

§ 17
17.9. 3) 60°. 17.10. 3) 50°. 17.16. 36°. 17.18. Hi.

§ 18

18.11. allb. 18.12. b|c. 18.19. 1) 190° 2) 170° 3) 170°.
18.20. 1) 200°; 2) 160°; 3) 200°. 18.21. Hi. 18.22. Tax. 18.23. Hi.
18.24. Hi. 18.28. 100°. 18.30. Tax.

§ 19
19.15. 1) 82° i 98°; 2) 45° i 135°; 3) 75° i 105°. 19.16. 1) 36°
i 144°; 2) 86° i 94°; 3) 100° i 80°. 19.17. x = 70° (maxn. 19.13);
x = 65° (man. 19.14); x = 129° (max. 19.15). 19.18. x = 50°
(mas. 19.16); x = 110° (man. 19.17). 19.19. Hi. 19.20. Yotupu KyTu
mo 40° i worupu Kytu mo 140°. 19.21. Yotupu KyTu mo 32° i vorupu
KyTu mo 148°. 19.22. 130°. 19.23. 100°. 19.27. ®panuko.

BnpaBu gia noBTopeHHA Temu 4
6. 1), 2) Tak. 16. Hi. 17. Tak. 20. 80° i 100°. 22. 90°. 23. 70°.

Tema 5

§ 20

20.19. 1) —5a2b* — 12a2b + 2a2b2, mocToro cremens; 2) Txiys —
— 10x%y? + 21x2y*, cromoro cremens. 20.20. 1) 4a?b3 — a*, n’saroro
cremens; 2) 2xy3 + 15x3y — Txy?, yerBepToro crenensa. 20.21. 2xy3 —
— 2x3y + 748,75; 748 km. 20.27. 1), 6) Homarwui; 3), 4) Bix emmi.
20.31. 1) 300 xBr. 20.33. 37; 38.

§ 21

21.13.1)3; 2)3.21.14.1)0; 2) 3. 21.17. 1) 1,2; 2) -7. 21.18. 1) 6;
2) 2,25. 21.30. 1) —-9; 2) 101. 21.31. 1) —11; 2) 4. 21.33. 1) 2m?2 +
+ Tmn; 2) 12m2 + 3mn — 2n2. 21.34. ITopada. Ilicia cupoIeHHs pis-
HUIIi MHOTOo4YJeHiB omeps;xumo Bupas 0,2x* + 0,5x2 + 4. Haiimene
3HaUeHHs IIOr0 BUpasdy AopiBHioe 4, axmo x = 0. 21.37. 1) 100x +
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O
+ 10y + z; 2) 100z + 10y + x; 3) 100x + 11y + 112; 4) 90y + 9x + z.
21.40. 1) 430; 2) 820; 3) 1615; 4) 3212, 21.41. 1) 0,3 n. 21.43. ITo-
pada. HarypaibHe 4ucJIO € KpaTHUM ymcay 36 Toxi i Timbku Tomi,
KOJI1 BOHO € KpaTHUM uucjaam 4 i 9. [fani BuKopucratu o3HaKU IO-
minpHOCTi Ha 4 (3amaua Ne 12.34) Ta Ha 9.

§ 22
22.24. 1) 2a; —7; 2) 11 — 27x; 12; 3) 3a? — 3b%; 0; 4) 2xy3; —2.
22.25. 1) 13a2; %; 2) 8x2 — 8y?; 0. 22.26. 1) 2; 2) —27; 3) —1; 4) 0,25;

5) x — Oymb-axe uwmcao; 6) Hemae posB’sas3kiB. 22.27. 1) -0,75;
2) —-32; 3) —0,25; 4) 0,75; 5) Hemae po3B’sA3KiB; X — OyOb-AKe YHCJIO.

22.28. 1) 1%; 2) —-1,5. 22.29. 16 r. 22.30. 12 rpu 50 kom.; 30 rpmH;
45 rpuH. 22.31. 18 xorymok; 12 korymok. 22.32. 18 xMm/ropm.
22.35. 1) —xnt4; 2) —y27; 3) —3zn. 22.37. 1) éa7b12; 2) —10m8n23,

22.38. 1) 8; 2) 87,5. 22.39. 1) t, :g(tc_32)' 22.41. Ilopada. Pos-

ragaHbpTe cymy (6a + b) + (6b + a) Ta moBemiTh, IO IPW HATYPAIbHUX
a i b BOHA € KpaTHOIO YUCIy 7.

§ 23
23.23. 1) 74 300; 2) 1 103 000. 23.24. 1) —5,23; 2) 0; 3) 4;
4) —27. 23.25. 1) 10,11; 2) 1%. 23.29. 1) 0; i; 2) 0; —4; 3) 0; —9;

4) 0; 1,5. 23.30. 1) O; —%; 2) 0; 10; 3) 0; 14; 4) 0; —%. 23.31.1) —g;
5; 2) —2,5; 2. 23.32. 1) —-1,25; 7; 2) 3; —3,5. 23.35. 1) 25(m — 2)?;
2) 81(2a + 3b)2. 23.36. 1) 3; 7; 2) —2; 5. 23.37. 1) 2; 4; 2) —2%; 4.
23.41. 24 cm i 8 cm. 23.43. Tak, manpukaan, a = —2; b = 0; ¢ = 1.

§ 24

24.16. 1) -6; 2) 0. 24.17. 1) 2; 2) 0. 24.20. 1) 27m? + 8n3;
2) 8x3 — 125y3; 3) —x3 + x2a + 5xa? — 2a3; 4) -3m3 + 16m2x —
- 2mx? — x3. 24.21. 1) 27x3 — y3; 2) 27a3 + 12a2b — Tab? -
— 2b3. 24.22. 1) 14 — 15m; 2) —18y% — 4; 3) 4a + 4; 4) b + 15.
24.23. 1) —x2 — 15; 2) 11a + 10; 3) 12 — 17x; 4) 16. 24.32. 1) x2 —
— 5x3; 44; 2) a3; 27. 24.33. 1) —24x; —27; 2) 27b3; 1. 24.34. 1) 3;
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2) % 24.35. 1) —2; 2) —1. 24.38. 14; 15; 16. 24.39. Ha 2. 24.40. Ha 3.

24.43. 18; 19; 20; 21. 24.44. 24; 25; 26; 27. 24.47. 18 cm; 12 cMm.
24.48. 350 kM. 24.49. 1) 4; 2) % 24.52. 185 rox. 24.53. 27%.

1 2
ITopada. Ilozuaure a = —— ;b = ——; Toxi omep:xute Bupas (3 — a) x
D o5 159> TOAL oep pas ( )

x(4+b)+ (3 + a)d + b) — 6b, akuii gangi moTpi6GHO CIIPOCTUTMU.
§ 25

25.14. 1) 0; 2) —g. 25.15. 1) 0; 2) —0,1. 25.16. 1) 3x2y(3xy2 — 1) x

x (by — x2); 2) (0,7m — 0,9n)(3n2 — 4p?). 25.17. 1) 2(m? — 2x3) x
x (4¢ — 3x); 2) xy(3y + 4x2)(0,4y — 0,5x%). 25.18. 1) 5; 8; 2) —0,4.

25.19. 1) -7; 1; 2) —%. 25.20. 1) (t2 — p)a + t — b); 2) (a — m) x

x(x2+y2-1);3)(m — 7B -1+ m?); 4) (a — b)(6x + 3y — 2).
25.21.1)(ab+1)(a+b+9); 2)(4x+5m)(2a+b—-1).25.22.1) (x + 1) x
x(x +4); 2) (x — D(x — 4); 3) (x — 2)(x + 3); 4) (a + b)(a + 3b).
25.23. 1) (x — 1)(x — 5); 2) (x — 3)(x + 2); 3) (x — 3)(x + b);
4) (a + 2b)(a + 3b). 25.25. 1) —2; 2) —10. 25.26. 3 : 2. 25.29. Tax,
HanpuKIag, x = 66; y = 33. ITopada. Cuix Bpaxysaru, 1o 336 = 33 x
x 33°=32-33°+1-33%=25-335+ 335 =66 + 335.

BupaBu 151 IOBTOPpEHHSA TeMHU S

3. adh; —5. 4. Hi. 9. 2xy + Txy?; —69. 13. x = 2. 14. —%xz.

15. 24 1m; 21 m; 20 . 16. 2. 20. 1) 5; 3; 2) 2; 7; —7. 21.1) -2; 2) -12;
3) 28; 4) 8. 25. 1) —1; 2) 8. 28. 50 cm; 40 cm. 31. 1) (3¢ — 2y) x
x (4x2 — 3y3); 2) (0,8m — 0,5n)(2n2 — 3p?). 32. 1; —6.

Tema 6

§ 26

26.9.5cm; 15 ¢em; 12 em. 26.10. 12 av; 10 am; 18 am. 26.13. 12 om;
16 om; 24 nm. 26.14. 16 cm; 24 cm; 32 em. 26.16. 19 cm. 26.18. 141°.
26.20. 5 YJOTUPUKYTHUKIB.

§ 27

27.10. 1), 2) Hi. 27.11. Tak, AB = BC. 27.12. Tak, LN = Z K.
27.13. 21 cm. 27.14. 9 cm. 27.15. 16 cm. 27.16. 30°; 60°; 90°.
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o)
§ 28

28.20. ITopada. Hexaii Touka O — Touka nepetuny AB i MN. Jlo-
BediTh, mo A AOM = A AON.

§ 29

29.17. 4 cm; 4 cm; 6 cm. 29.18. 12 cm; 16 em; 16 em. 29.19. 7 mm;
14 nm; 14 am. 29.26. AK = 28 cm; BK = 20 cm. 29.28. 1) Konyec,
CYKHO; 2) CEeKTOp, KOpCer.

§ 30
30.20. 60 cm. 30.21. 4 cm. 30.22. ITopada. Hexait
BK — Oicekrpuca i memiana tpukyTHuka ABC (mus.
maui.). IIpomoB:xkTe BK 3a Touky K Ha MOBMKUHY Bif-
piska BK (BK = KM). JoBeAiTh PiBHICTb TPUKYTHHU- 4 K C
KiB ABK i CMK. 30.24. 4 cm; 7 cm; 7 em. 30.25. 9 cm;
30 cm; 30 ecm. 30.27. 110 .

§ 31
31.15. £ KAC = 56°; £ BAK = 70°.

BnpaBn AJIA IMIOBTOPEHHA TEeMH 6

4. 10 cm; 20 cm; 16 em. 5. AB = 5 ecm; BC = 8 cm; AC = 7 cMm.
8. Hi. 9. 18 cm. 20. Tax. 21. 24 cm; 32 cm; 32 cm. 29. AC = b — a,
P=a+b.

Bigmosigi mo 3aBganp «/lomanrasa camocrtiiHa po6oTa»

Nt 3aBmaHHa

1/2(3(4|5|6|7|8[|9|10(11|12 13
No po6oTu

1-T'; 2-B; 3-A

1-T'; 2-A; 3-B

1-B; 2-T'; 3—A

1-B; 2-A; 3-B
1-B; 2-A; 3-B
1-A; 2-B; 3-B

Hlp |26 | m |
(o2 e B s I e B I |
o>l o> I s T I 2 B o> R o
H|lw|H|H | T >
W lw | »|®| W
W e | W@ |||~
H|W | @ |E ||
PlH|H|H | W |
sl |w| =
H| P |W| > | W W
H ||| H ||
HlH|H|W =~

1
2
3
4
5
6
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NPEAMETHUMN NOKAXXYUK (ANITEBPA)

BuneceHHsa cHiIbHOIO MHOMKHHKA
3a gy:xKu 182

Bupasu 3i sminaumn 80
BunactuBocTi piBHSHHS 3 OHi€IO
3MmimHo0O 15, 16

— CTeIleHs 3 HATypaJbHUM IIOKas-
HIKOM 99-102

JIBousen 162
HoBeneHusa ToToKHOCTEN 88
HpoboBuii pamionasbaUi Bupas 81

3BeIeHHs MOAIOHUX 4YJIeHiB MHOI'O-
yjena 162
3HaUeHHS UYMCJIOBOTO BUpPasy 79

KBagpar umcaa 93

KoedimienT mimitinoro piBaauua 19
— opuousena 109

Kopiub piBHAHHS 14

Ky6 uncma 93

Jlinifine piBHAHHSA 3 OAHi€IO 3MiH-
HOIO 19

MaTtemMaTuuHa MOJEJb 3amaui 28
Mmuorousen 162

— cTaHZapTHOro BUrIany 163
MHuoxeHHs MHOrO4YJIeHa Ha MHOI'O-
yjaen 187

— OfHOUJIeHA Ha MHOrouJeH 175

— oxHoueHiB 112

Opmounen 108

— craugaptHoro suriaany 108
OcuoBa crenens 92

OcuoBHa BJjacTuBicTh cTemens 100

IligHecenusa mo cremeHsa 93
— OJHOUJIeHA Jo cTemeHs 112
IToxi6ui unenn mHorouseHa 162

Iloxasuuk cremnens 92

IlpaBuso ginenns cremenis 101

— MHOXeHHdA creneHis 100

— ImigHeCeHHA OO0 CTemeHs I00yT-
Ky 102

— — cremneHda o crenens 101

Pamionanpauii sBupas 80
PiBHOCHMIBHI piBHAHHA 3 OOHiEIO
3MiHHOIO 15

PiBuauuga 14

— 3 OIHi€I0 3MiHHOIO IIEPIIIOrO CTe-
neusa 20

Pisaunsa muorousieHis 169
Posp’sazanusa piBHaaHa 15
Posp’sa30k piBHanHA 14
PosknamanHs  MHOrodJieHa  Ha
MHOXHUKHN 182

Cooci6 rpynysauusa 194
Crporrenusa supasy 88
CraugapTHUI BUIUIAL MHOI'OYJIE-
Ha 163

— — ommousiena 108

Creminp 3 HAaTypaJbLHUM IIOKA3HU-
KoM 92

— MHorouseHa 164

— omuouseHa 109

Cyma mHorouseHiB 168

Torosxui Bupasu 86

— IepeTBOpPeHHsA BupasiB 87
ToroxxuicTs 87

Tpuunen 162

IMinuit pamionanpbHU Bupas 81

YuciaoBe 3HAUEHHSA BUpPasy 79
Yucaosi Bupasu 79
Yaeuu mHorousieHa 162

NPEAMETHUMA NOKAXYUK (FTEOMETPISl)

Axcioma nmapaJsesbHOCTI TpaMux 131
Axciomu reomerpii 61

BicexkTpuca Kyra 57
— TPUKyTHUKa 225
Biumi croponu
TpukyTHHKa 220

piBHOGEIPEHOTO

Bepmnua kyra 54

— rpukytauka 206

Buau tpukyruukis 207, 220
BucuoBok Teopemu 62
Bucora tpukyrauka 230
BigmoBigui xytu 140
Bigpisok 48

o,
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MpedmemHuii NOKA>KYUK

Biacrasp Big Touku mo mpsamoi 131
— MiK KiHnmgMmu Bigpiska 49
BuactusicTs piBHOOEZpPEHOrO TPU-
KyTHuka 227

— BEpPTUKAJBHUX KYTiB 67

— BiAHOBiAHMX KYTiB, YTBOPEHHUX
Ipu IIepeTHHi IapajieIbHUX Ips-
Mux ciunormo 143

— BHYTPIITHIX OJTHOCTOPOHHIX
KYTiB, YTBOpPEeHMX IIpU IIepeTHHi
mapajeJbHUX NpAMUX ciuHoo 146
— BHYTPIITHIiX Pi3HOCTOPOHHIX
KYTiB, YTBOpPEHMX IIpU IIepeTHHi
nmapajeIbHUX IpAMUX ciunowmo 145
— KYTiB piBHOGEAPEHOr0 TPUKYT-
HuKa 220

BoacTuBicTs mapajsielbHUX —OpA-
mux 143

— CYMiKHUX KYTiB 64

Buyrpintai ogrocToporHi KyTu 136
— pisHocTOpOHHI KyTu 136
Buytpimaa obaacts KyTa 54

TI'eomerpuuna ¢irypa 42
Teomerpisa 41, 42
T'paxyc 55

IloBemenHs TeopemMu 62
3o0BHIiIIHA 001aCcTh KyTa 54
IameHTp TpuKyTHUKA 226

Kiummi Bigpiska 48
Kyt 54

— roctpuit 57

— Mix npamumu 68
— mpaMuii 57

— poaropuyTuii 54

— ryouit 57

Kytu BepTurambui 67
— cyMmixkHi 63

— rpukyTHUKa 206

Mepiana TpUKyTHUKa 225

MeTon moBeneHHS Bif CyIPOTHUBHO-
ro 132

Minyra 55

Hacaigox 3 Teopemu 64

Oguauuuuit Bigpizok 48
Ozuaka 140

252

O
— napaJjejbHOCTi npaMux 136

— piBHOOEApPEeHOro TPUKyTHUKA 221
— piBHOCTi TpUKYyTHUKiB 214

— — — npyra 215

— — — mepma 214

— — — Tpera 231

OsnaueHHa 62

OpTolleHTP TPUKYTHUKA 227
OcHoBa mepreHaukyasapa 127

— piBHOOexpeHOro TpuKyTHUKA 220
OcHOBHa BJIACTUBICTH IIapajesb-
HuX npamux 131

ITapaneapHi Bigpisku 131

— mpomeni 131

— opami 131

ITepumerp TpurytHuka 207
ITepumenauxyasap 127
IlepnenaukynapHi Bigpisku 126
— mpomeHi 126

— opami 125

IInamimerpia 42

Ilnomuua 42

ITouaTok mpomens 44
ITIpomeni gomosuAMBHI 44
ITpomins 44

IIpsama 43

PisHi Bigpisku 50
— KyTu 56
PiBricTh reomerpuunux ¢diryp 210

Cexynga 55
Cepenuna Bimpiska 50
Croponu KyTa 54

— tpukytuuka 206

Teopema 62

— obepHeHa 144
Toura 42
Tpaucmoptup 55
Tpuxkytaux 206

— rocTporkyTHUM 207
— npaMoryTHui 207
— piBHOGempenuit 220
— piBHOCTOpOHHII 220
— pisHocTopoHHi# 220
— rynorkyTHHU 207

YmoBa Teopemu 62
IMenTpoig TpukyTHUKA 225




3MICT

IllaHOoB8HI CeMUKIACHUUL MA CCMUKLACHUKU! ..uneeeeeeieiiiiiiiiiiieeeeaaaannn.
IlIano08HI 8UUMENLKU MA BUUMETL! .ueeeiiiiiiniiiiiiieeireiiinetieeennaneenns
HTTAHOBHL QOPOCTL! et ettt eeeaaaeaas
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§ 21. HomaBaHHS i BIZHIMAHHA MHOTOUJICHIB .eveeeevnnerenneeennnesennacannnes 168
§ 22. MHOXEHHS OSHOUJICHA HA MHOTOUJEH .evvveeeeeeenrnneeeeenesnsssecannnns 175
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Hasuanvne sudanns

ICTEP Onexcauap CeMeHOBUY

MATEMATHRA

(iHTEerpoBaHHUM Kypc)

Iligpyunuk gaa 7 KJjaacy
3aKJIaJiB 3araJbHOI cepegHBbOI OCBiTH

y 2-X yacTHHAaX

Yacruna 1

Perxomendosarno Minicmepcmeom oceimu i Hayku Yxpainu

BunmaHo 3a paxyHOK Jep:KaBHUX KOIITiB.
IIpomask 3a60poHEHO

Migpy4Huk Bignosigae [lepXaBHUM CaHiTapHUM HOpMaMm i npasuam
«[irieHivHi BUMOrn 4o ApyKoBaHOI NPoAyKUiT Ans giteny
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