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LLlaHOBHI oagnHaguUAaATUK/acHULUI
Ta ogMHagusas T UKIacHUKn!

MpoTarom HaBYaHHA B 11 Knaci BU MPOAOBXUTE OMAHOBYBATM LUKISIbHMIA
Kypc «MaTtemaTunka», y SKoMy 06’eaHaHO MaTepian Kifbkox ranyseii matema-
TUYHOT HayKW.

Haragaemo, Lo maTemaTuka € OCHOBHMM 3aCO60M Y baraTboX ranyssx Ha-
VKW | TeXHiku. Be3 maTemMaTvku He MOXYTb iCHyBaTuU MeAuLMHa, eKOHOMIKa,
MalLUMHOOYAyBaHHA. MNMeBHKX 3HaHb 3 MaTeMaTWKM Ta BMIHHS X 3aCTOCOBYBa-
TV BUMArae it BUBYEHHS iHLLMX LKINIbHUX HaBYaNbHUX NpeameTiB. Hanpuknag,
6e3 MaTeMaTVKN HEMOX/MBO YABUTW (i3uKy, XiMito, iH(opmaTuKy Towo. Cy-
YaCHWIA PUHOK Mpaui, OTPMMaHHS SKICHOI NPOMECIHOT OCBITW, MPOLOBXEHHS
OCBITW Ha HaCcTyMHUX eTanax TakoX NoTpebytoTb BOMOLIHHA NEBHUMW NpUiio-
MaMy MaTemaTWU4HOI AiANbHOCTI Ta HaBMUKaMK iX 3aCTOCYBaHHSA O PO3B'SA-
3yBaHHS MPaKTUYHWUX 3a4a4. TOMy OfHE 3 TO/I0BHMX 3aBfaHb Kypcy Martema-
TUKX CTapLLOT LUKO/M — JOMOMOITU KOXHOMY 3 Bac JOCATTW TaKoi MpaKTUYHOI
KOMMETEHTHOCTI, fika 6 3a6e3neymna roToBHICTb 4O MOBCAKAEHHOIO XUTTS, 40
HaNBaXKIMBILLIMX BUAIB CYCMi/IbHOI AiSNbHOCTI, [0 OBOOAIHHA 06paHo0 Npo-
thecieto. MigpyyHUK, SKWiA BM TPUMAETE B pPyKax, AOMOMOXE BaM Y LibOMY.

BvBYeHHA MaTeMaTuKM NOTpebyBaTVMMe Bif Bac HanonernnBOCTi, NOTiKY
MWCNEHHA,MPOCTOPOBOT YABW.

[ns 3pyyHocTi mMaTtepian nmigpyyHnKa CTPYKTYpPOBaHO 3a LONOMOror pos-
pinie, naparpadis, pybpuk. KoxeH naparpad) MiCTUTb TEOPETUYHWI MmaTe-
pian, 3paskv Po3B'A3yBaHHA 3af4ay i BUKOHaHHSA BMpas, 3amnuTaHHA 4O Teo-
peTuyHoro matepiany, 3aBAaHHA ON1S KNacHOI Ta AOMALUHbOT POBIT TOLLO.
TeopeTuyHMiA MaTepian NigpyyHNKa aBTOP HamarasCs BMKIACTW MPOCTOHO,
[OCTYMHOKO MOBOO, MPOIMHOCTPYBATM Ma/ltOHKaMK Ta NpuKnagamy 3acTtocy-
BaHHA MATEMaTUKW B MOBCAKLEHHOMY XUTTI.

Y nigpyyHnKy By nobaumte Taki YMOBHI MO3HAYEHHS:

1 - 03HaueHHs Ta MaTeMaTWUuHi TBepKEHHS, ski Tpeba 3anam’aTaTu;
- Teopema; - Hacnifok; ™ - [0BefeHHs 3aBepLUeHO;

- «K/o4yoBa» 3agadva (3agava, BUCHOBKU AKOI BUKOPUCTOBYHOTLCA
AN po3B’'A3yBaHHA iHLWIMX 3afau4);
9 - 3anuTaHHA [0 TEOPETUYHOro MaTepiany;

1.23 - Bnpasa 15 BUKOHAHHSA Y K/aci;

1.24 - BnipaBa AN19 BUKOHAHHSA BAOMA.

Yci 3afayi Ta BNpaBWM PO3MNOAINEHO BifMNOBIAHO [0 YOTUPLOX PIBHIB Ha-
BYA/IbHUX AOCATHEHD | BUOKPEMJIEHO Tak:

° 3 MO3Ha4YkM ‘I MouMHaKoTLCA BMNpaBn MoYaTKoBOro piBHFI;
° 3 MO3Ha4YkM % MOYMHAKOTLCA BnpaBu cepegHbOro piBHFI;

3 NO3Ha4YKM 8§ MoYMHaKTLCA BMnpasn AOCTaTHbOIo piBHFI;
° 3 MO3Ha4YKM 4 MOYNHAKOTLCA BnpaBy BMUCOKOIro piBHFI.

Py6puka «Po3B'axXiTb 3agadvi Ta BMKOHaliTe BMpaBu» MICTUTb

3HAYHY KiNbKICTb 3aBfaHb N5 KNAacHOT Ta AOMAaLUHbOT pobiT, YCHUX BMpas,
NpPakTUYHMX 3aBfAaHb, fAKi BignosifatoTb Temi naparpadga Ta AONOMOXYTb
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no6pe ii onpauosatn. Y py6puui | «ligroTyiiTecs 4O BMBUYEHHS HOBO
ro martepiasly» NpPOMOHYETLCA BMKOHATU BMpaBW, HeoOXifHI ANSi BUBYEHHS

HacTynHoi Temu. Y pybpuui \ M «©KuTTeBa mMaTemaTuka» 3i6paHo 3adaui,

AKi BiZOOpaXKatOTb peasibHi XUTTEBI CUTYaLil, NOB'A3aHi 3 EKOHOMIYHOK rpa-
MOTHICTIO | NiANPVEMIMBICTIO, €KONOriYHOO 6e3neKoro, 30POBUM CNOCO60M
XUTTA, TPOMaJAHCLKOK BiAMOBIAaNbHICTIO, TOGTO BCIM TUM, 6e3 4oro He-
MOX/IMBO YABUTW JIIOAUHY B CyYacHOMY CBITi. HanpukiHLi KOXHOro naparpa-
tha, y pybpuui «INepeBipTe CBOKO KOMMETEHTHICTL», BI 3HaligeTe TeCTOBI
3aBJaHH$, 3aBAAKN AKMM 3MOXEeTe MOBTOPUTU KYpC MaTeMaTuKK, NepesipuTy
CBOK NpeaMeTHY KOMMETEHTHICTb, PiBeHb CBOEI FOTOBHOCTI A0 CKNafaHHS
30BHILLIHBOr0 HE3aNeXHOro OLLiHIOBaHHS.

MepeBipUTK CBOT 3HAHHSA Ta NiArOTYBATUCA A0 TEMATUYHOIO OLLiHIOBAaHHS
BM 3MOXETE, SKLWO0 BMKOHAETe 3aBAaHHA «[loMallHbOol caMOCTINHOI po6o-
TW» Ta «3aBAaHHA 415 NepeBipKM 3HAHb».

TakoX NigpyyHUK MICTUTb pyopuKy «A Lie paHiwe..», y fKiii 6arato
LikaBux (hakTiB 3 iCTOPIT CTAHOB/IEHHSA Ta PO3BUTKY MaTeMaTUYHOT HayKW, Bu-
HUKHEHHS OCHOBHMX i NMOHATb, XMTTEBOIO LUMAXY YKPATHCbKUX YYEHUX, ki
LONy4nmncsa 4o TBOPEHHS LUKINBHOMO Kypcy mMaTeMaTuKu.

Ba>kaemo BaM ycnixiB y HaBuaHHi!

LLIaHOBHI BUWTE/IbKU Ta BUnTENi!

Mporpama 3 MaTeMaTVKL piBHA CTaHAAPTY CKIALAETLCA 3 BOX HaBYa lb-
HUX KypciB: anrebpa i noyaTkum aHaiidy Ta reometpis. ToMy NpOnNOHOBaHWI
Mifpy4HUK, Bi4NOBIAHO 4O NpOrpamu, TakoX MiCTUTb ABi YACTUHW.

Cnogisaemocs, L0 MiLPYYHWK CYTTEBO JOMOMOXE BaM B OpradisaLii npo-
LIeCY HaBYaHHA MaTeMaTUKW. ABTOP HamarasCsl CTBOPUTU 10ro Takum, LLio6 BiH
y MOBHIA Mipi peanisyBaB MeTy [Aep>XaBHOI Nporpamy 3 MateMaTuku, (opmy-
BaB B YYHIB HAayKOBMWIi CBITOrNf4, YCBIZOMMEHHS, WO MaTeMaTWuHi 3HaHHA €
HEBI[EMHOI0 CK/1afl0BOKO 3araslbHOI Ky/lbTypW IKOAWMHW | HEOOXIAHOK YMOBOHO
MOBHOL,IHHOTO XWUTTS B Cy4aCHOMY CYCMifbCTBi, JOMNOMII OBONOLITA CUCTEMOIO
MaTeMaTUYHUX 3HaHb, HABUYKAMM Ta BMiHHAMMW, NOTPIGHUMK B MOBCAKAEHHOMY
XWUTTI Ta B MaibyTHIA NpodeciiiHiin AisnbHOCTI, 3a6e3neynB PO3BMTOK /IOTiYHO-
rpagiyHoi KynbTypu, (POPMYBaB XMUTTEBI i NpeaMeTHI KOMNETEHTHOCTI, 3arasib-
HOJMKOLCBKI LiHHOCTI 0COBUCTOCTI, BUXOBYBAB HaLliOHa/IbHY CaMOCBiZOMICTb.

Okpim TpaguuiiiHoT cTpykTypy (po3ginmn, naparpadu, pyopuku), mnoginy
HaBYafibHOrO MaTepiasly Ha TEOPETUYHY Ta MPaKTUYHY CKIafoBi, Nigpy4HUK
MICTUTb pYBpUKY «>KMUTTeBa MaTemaTuKaw», WO CNpusTUMe peanisauii Ha-
CKPI3HMX NiHIl nporpamy 3 MaTeMaTUKM Ta AOMOMOXEe (JOpMyBaTW B Y4HIB
NPaKTUYHY KOMMETEHTHICTb. Y NigpyYHWK BKIHOUEHO BESIMKY KifbKiCTb 334au |
BMpas, 3aBflaHb NPaKTUYHOro 3MicTy. JudepeHuiioBaHiCcTb 3a4a4 | Bnpas 3a
YoTMpPMa PIBHAMU CKMagHOCTI 3abe3neynTb 0COOUCTICHO OpPiEHTOBaHMA Nig-
Xifj 0 opraHi3auii npouecy HaBYaHHA Ta CNpUATUMe JOPMYBaHHIO MNO3UTUB-
HOT MOTMBAL,IT YUHIB 0 HABYaHHS.

LlacTwv Bam y Bawiil Henerkii npaui!



UACTUVHA |

O Ain 1

[MOKA3SHVKOBA
TA NIOTAPNOMIHHA

OYHKLY

Y LbOMY PO3AI/11 BU:

e [i3HaeTecs npo cTeriHb 3
[OBiNIbHAM MOKa3HUKOM;
MOHSTTS Nlorapudgma Ymcna;

* O3HaliomuTecs 3
NOKa3HMKOBOK Ta
norapugmiyHo PYHKUiISIMU;

° HaBuMTeCA byayBaTn rpadiku
MOKa3HUKOBUX i
norapmmMivHNX PYHKUIN;
3acTOCOBYBaTU X BNAacTUBOCTI;
pO3B’si3yBaTV NMOKa3HUKOBI Ta
norapnMiyHi piBHAHHA 1
HepiBHOCTI.



PO3/IN 1

CTEMIHb 3 AOBIIbHUM AINMCHUM MNMOKA3H/KOM.
MOKA3HUKOBA ®YHKLUIA, TI BNIACTUBOCTI
TA TPA®IKN

PaHiwe BM po3rnggann pi3Hi Kiacu cTteneHeBUX (PYyHKUiA i
CTeneHi: 3 HaTypa/lbHUM MOKa3HWMKOM, LiSIMM MOKa3HUKOM, palio-
HaUIbHUM MOKa3HMKOM. Haragaemo, Lo
an = , IKWO N 1 2 - HaTypa/ibHe YNCOo;

M MHOXHUKIB
al=a;al=1(@ 0);,ap= ,JAep - uine uucno, a 0;
T ap

, le a > 0, N - HaTypa/ibHe 4ncio, T - Line 4mcno.

A 4 MOXHa po3rfsgatm Bupas ai, ge | - ippayioHasibHe
ymcno?

Po3rnaHemo Bupas ai, ge a >0, | -

1. CTeniHb ippauioHasibHe uuncno. [Ons  Uboro

3 [I0BiNIbHUM [AiAICHUM uncna | BUGMPaAEMO MOCNIAOBHICTb

NOKa3HUKOM pauioHanbHuUx uncen 11, 12, ..., In, ...,

Wo 3adae HabAvkeHHA uymcna | 3
Oyb-AKOKO TOYHICTIO. ByayemMo MoOcnifOBHICTL CTereHiB 3 pauio-
Ha/IbHUM NOKasHMKOM ail, a2, ..., ain, ... . L8 nocnigosBHicTb i
3a/la€ HabMMXKeHHS yncna at 3 6yb-AKOK TOYHICTHO.
. IppaugioHanbHe uucno y/2
MO>KHa Nojatv y BUrNsA4i HECKIHYEHHOIO HernepiogMyHoro apooy:
>/2 = 1,41421356... .

Ockinbkn 1 <y/2 < 2, 10 31 < 3™ < 32*T106T0 3 < 3™ < 9.

3BUYaliHO, Taka OUiHKa A/19 uncfia. € HETOUYHOK, TOMY pPO3-
rNMSHEMO HaCTYMHI AeCSATKOBI HaGAMXKEHHS yucnia Ta BUKOPW-
CTAaEMO KasIbKy/IATOP AJ1s 064YMC/IEHHS BUpasiB Burnsgy 3+, fe a -
paLioHasibHe Y1co:

1,4 <nf2 < 1,5 314 < 3™ < 315
4,6555367 < 372 < 5,1961524;

1,41 <>[2 < 1,42; 3141 <. < 31,42
4,7069650 < 372 < 4,7589613;

1,414 <y/2 < 1,415; 31,414 < < 31,415;
4,7276950 < 372 < 4,7328918;

1,4142 < n/2 < 1,4143; 31,4142 < < 314143

4,7287339 < 372 < 4,7292534.

BaunMo, L0 MOCTYMNOBi 3HaYeHHA 3 HefoCTayelo i HAA/IULLIKOM
HabKAOTLCA [0 OAHOrO i TOro camMoro 4mcna. 3HauyeHHs 37

064MCNEHO Ha Ka/lbKY/ATOPI: 3”/2 « 4,7288043.
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Moka3HmKoBa Ta norapugmivyHa yHKLiT

AK i gna pauioHanNbHUX MOKa3HWKIB, BBaXKalTb, WO: 1= 1
ona éyab-akoro |; 0i = 0 ana 6yab-akoro | > 0.

Mepen BUMBYEHHSAM HACTYMHUX MYHKTIB LbOro naparpadga pa-
OMMO MOBTOPUTWU OCHOBHI BiAOMOCTI Mpo (QYHKLUiIO, 3 AKUMU BU
Oo3HalioMmmnuca B rMonepedHixX Kkacax: NapHICTb | HenapHIiCcTb
PYHKUIT, HyNi QYHKLUIT, TOYKN MEepeTUHY 3 OCAMU KOOpAUHAT,
MPOMIDKKW 3POCTaHHA Ta MPOMIXKKW crafjaHHA QYHKUIT, TOYKU
eKCTpeMyMiB Ta eKCTpPeMyMU (PYHKLLIT.

2. Noka3HuKoBa PyHKUi0, SKY 337aHO (HOPMY/I00

tbyHKUiA Ta Ti y =ax (ie a> 0, a 1), HasMBalOTb

rpagik MOKa3HUKOBOK (DYHKL,IEHO.

Mpuknagn NOKasHUKOBUX PYHKUINA: Yy = T7X, , Y = X,
I x V8,

TOLWO. 3ayBaXXKMMO, L0 NOKa3HUKOBI PyHKLIT BigirparoTb
3HauHy po/b Yy XUTTI NOANHWU. Hanpuknag, BOHM € maTemMaTuy-
HUMMW MOAEeNsAMU TaKMX NPOLECIB: 3MiHa Nonyaaui’ NpoTArom Tpu-
Ba/IOro 4vacy, 3mMiHa pafioakTMBHOT PEYOBUHU 3 NJIMHOM Yacy ToLlO.

dyHKUIA BNy ¥ = ax icHye | npn a = 1. Togi y = 1x, To6TO
y = 1 npn BCiX QINCHNX 3HAYEHHAX X. [Mpacikom PyHKUITY = 1x €
npsama (man. 1.1). 3ayBaXXumo, WO Y
BUMaAKy a = 1 hyHKLiA ¥ = ax He Ha3n- ¥
BAETbCHA NMOKa3HUKOBOHO.
Mepengemo [0 po3rnsgy MOKasHU-
KOBOT (PYHKUIT ¥y = ax. OCKifnbku npwu 1
a >0 Bumpa3 ax Mae 3MicT npu O6yab-
AKOMY X, TO

a o6nacT BU3HAYEHHS (QYHKUIT

Yy = ax € MHOXMHa BCiX iNCHUX Man. 1.1
yucen. S
Po3rnsHemMo rnokasHMKOBI (PyHKLUIT Ta
nobyayemo ix rpagiku 3a TOUKamMmu. Y
8
y = 2x. CknagemMo Tabnmuio 3HayeHb
QYHKUIT N8 KiNnbKOX LiIMX 3HaYeHb
aprymMeHTy. 4
x -3 -2 -1 0 1 2 3 )
S L
Y 8 a4 2 e r .

Mo3Ha4YMMO Ha KOOpAWMHATHIA nno-
LWMHI TOYKU, KOOPAVHATU AKUX MOAAHO
B Tabnuyi (man. 1.2). Ak6wm Ha Ui nno- Man. 1.2



PO3/IN 1

LWMHI MO3HaYMAM B6ifblUy KifbKICTb TOYOK, KOOpPAUHATU AKX 3a-
[OBOJMIbHAKOTL OPMYNY Y = 2x, @ NOTIM CNOYYUIN TX M1aBHOKO
NiHieto, To oTpuMayin 6 rpadik PyHKUIT Yy = 2x (man. 1.3).

3ayBaXkmmo, WO Bupas ax, ge a > 0, € gogaTHUM Ansa 6yab-
AKOro 3HauyeHHs X, ToMy rpadik yHKUii y = ax (i 30kpema
y = 2X) He MnepeTuHae Bicb abcuymc. Arne, SKLWO X -, TO 3Ha-
UeHHsa Bupasy 2x 0. Tomy rpadik yHKUIT Y = 2x Npn X -
HabNMXKaeTbCA A0 oci abcumnc, TO6TO BiCb X € aCUMMTOTOK LbOro
rpadika.

X -3 -2 -1 0 1 2 3
8 4 2 1 L ! L
y 2 4 8

Mipkyroun aHasioriyHo Ao npuknagy 2, mMatumemo rpadik

(man. 1.4).

Ha mantoHKy 1.5 306pa>keHOo rpadiku

3. BnacTueocTi QYHKUIN y = 3x, ¥y = 2,56x, y = 1,5x,
NoKa3sHMKOBOT (PyHKLiT AKIi NobyagoBaHO 3a AOMNOMOrold KOM-
n’toTepHOT nNporpamMn. ModxHa 3pobunTun

BMCHOBOK, LLO Npu a > 1 rpadik yHKLUiT Yy = ax CXeMaTUyHO BUT/IS-
Jae Tak camo, SK rpadik pyHKUiTty = 2x. Ha masitoHKy 1.6 nogaHo
ryv (1

rpadikn pyHKUin y = 0,8, y - ,le0<a<i,i

L L.
BOHW BUINA[AOTL TaK camo, SK rpadik yHKUITY - (lT‘



Moka3HmKoBa Ta norapugmivyHa yHKLiT

———————— Y(x) = 3'x
------=-Y(X) = 1,5'%
———————— Y(x) = 2,5’

Man. 1.5

,,,,,,,, ¥(x) = (1/3)'x
—--=-¥Y(x) = (1/10)'x
,,,,,,,, Y(x) = 0,8'x

Man. 1.6

CuncrtemMaTmnsyemMo BNacTUBOCTI PYHKUIT Yy = ax npn 0 <a <1
Tanpu a > 1y Burnaai tabnuui (ams. c. 10).

BnactmeocTi cCTeneHiB 3 payioHa/IbHUMU TOKasHUKamMun, 3
AKMMW BU O3HaloMunucsa B nornepegHix Knacax, Ternep MOXXHa
MOWMPUTM Ha LIACHI MOKa3HUKN.

Akwo a > 0, b > 0, X i y — gilicHI yncna, To:
X
ax+ay = axty; — =aXYr  (ax)y = axy,
a«

(ab)x = axbx; = ax
bx



PO3/IN 1

Po3rnfgHemMo npuknagn BMKOPUCTaHHSA BaCTUBOCTENM MOKas-
HUKOBOT (DYHKLLIT.

1) 027 i 528, 2) 1 =15 i (>2 —1)-4

Po3p’a3zaHHA. 1) PyHKLUiA y = nx 3pocTae Ha U (N « 3,14 > 1),
TOMy OiflbLLIOMY 3HAYeHHIO aprymeHTy Bignosigae 6isblie 3Ha-
yeHHA pyHKUil. OckKinbkn 2,7 < 2,8, 10 N2,7 < n2,8.

2) PyHKUia y = (n/2 -1)* cnagae Ha 1 ( ~ 0,4 < 1), Tomy
OiNbLLUOMY 3HA4YeHHKO apryMeHTy BifMnoBigae MeHLLEe 3Ha4YeHHS
pyHKUiT. OcKinbku -5 < -4, 10 (>/2-1)-5 > (>/2-1)-4.

Bignosigb. 1) n2'7 < n2'8; 2) (-72-1) 5> (-72-1)-4.
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[Moka3HMKoBa Ta norapudgmivyHa yHKuiT

a (a > 0),
akwo: 1) an < alg 2) a2 > a.

Po3B’a3zaHHA. 1) Ockinbkn /3 ® 1,73, 10 1 < 1,8. 3a ym0OBOtO

< ai,8, GiISIbLLUOMY 3HAYEHHIO aprymMeHTy Bignosigae 6inbLie
3HavYeHHs QYHKUIT, TOMY YHKLUIA Yy = ax 3pocTae, a omke, a > 1.
2) -2 < 1, a 3a YMOBOIO a-2 > a. Tomy 6iflbLLOMY 3Ha4YeHHIO ap-

rymMeHTYy BiNoOBifae MeHLUe 3HaYeHHS (PYHKLUIT, 0TXXe, QPyHKLiA
y = ax crnagae, 3Bigkun 0 < a < 1.

BignoBigb. 1)a> 1, 2)0<a< 1

Bupa3n, Wo MICTATb CTeneHi 3 AIRCHUMU MOKa3sHUKaMu,
MO>XHa CrpoulyBaTh, BUKOPUCTOBYHOUM (QOPMY/IN  aHa/IONiuHO
CMNPOLLEHHIO BUpPasiB 3 pauioHa/IbHUMM MOKa3HUKaMU.

Po3rnsiHeMo npuknagy 3acTocyBaHHS

4. 3acToCcyBaHHS NOKasHUKOBOT (PYHKLUIT [0 pO3B’A3Y-
MOKa3HWKOBOT PYHKLIT  BaHHS MPUKIaAHMX 3agad.

[0 pO3B’A3yBaHHA MokasHuKoBa (PYHKLiS 4acTo BU-
npuknagHnx 3agad KOPUCTOBYETbLCHA A1 OMUCAHHA PI3HMX

isnyHMX npougecis, Hanpukniapg, pa-
LI0aKTUBHMIA po3naz OnMMCYeTbCA (HOPMY/IOHO:
i

T() = TO

fe T0 - maca pafioakTUBHOT PEYOBUHWM B MOYATKOBUI MOMEHT
yacy T = 0, T() - Tl maca B MOMeHT 4Yacy i, T0 - nepiog Hanis-
po3nagy (iHTepBan 4vacy, 3a KM No4YaTKoBa KiJIbKiCTb PEeHOBUHUA
3MeHWNTLCA BABIYI).

n 3 r 3
popiBHoe 140 ni6. CKiNbKU NAYTOHIA 3aULLNTLCA Yepes 4 poKu,
AKLLO A0ro no4vaTtkoBa maca gopiBHIoe 10 r?
Po3B’a3zaHHA. Maemo T0= 10T, T= 3+ 365 + 366 = 1461 (gi6).
1461
Togi Tn(1461) = 10+ (|)140 ~ 0,0072 r.

BignoBigb. 0,0072 r.
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PO3/IN 1

3a J0NOMOrol NoKasHUKOBOT (PYHKLIT TaKoXK, Hanpukniag, Bu-
pa>kaeTbCsA TUCK MOBITPS 3a/1€XKHO Big Nigiomy.

Ki = 1000 m,
BM3HauMB, WO TUCK NOBITPSA P1 = 680 MM pT. CT. AkuM byae TUCK
noBiTPs Ha BUCOTI K2 = 2100 m 3a Tiel camoi TeMnepaTypu?

Po3B’saA3aHHA. Bigomo, wo TMcK p2 (Npy HEe3MIiHHIM Temnepa-
Typi) 064MCIOOTL 3a 6apoOMeTPUUHOKO (POPMYSIOHO:

P2 - Pi 1 (0,8886)n!-iii,
ne i K2 - BUCOTU B KiNloMeTpax.
OTxe, p2 ~ 680 + (0,8886)2'x _ ~ 597,2 mm pT. CT.
BignoBigb. 597,2 MM pT. CT.

[o noyaTky XVII cT. B MaTeMaTuLi YHU-

Ka/M 3aCTOCOByBaTW Apo60oBi Ta Bif'eMHI Mo-

KasHUKWN cTeneHsa. Tinbkn B KiHUi XVII cT.
Yy 3B’A3KY 3 YCKNaAHEeHHSAM MaTeMaTW4HUX 3aBfaHb 3'sBunacs
HarasbHa noTpeba po3WMpnUTU 06N1acTb BU3HAYEHHS MOKa3HMKA
CTeneHsl Ha BCi AIACHI ynicna. Y3arafbHEHHSA MOHAT TS CTENeHs
an, ge n - 6yab-ake filicHe yMcno, fano 3mMory po3rnsgaTiy nokas-
HMKOBY (DYHKL,IIO Y = ax Ha MHO>XWHI GIACHNX 4MCen | CTEMNeHeBy
(PYHKLIIO Y = Xn Ha MHOXKWHI JOAATHUX 4ucesn, a npu Wimvx n
cTeneHeBa (PyHKLiA BU3HaveHa i ana x < 0.

MepwvM NUTAaHHA Y3raslbHEHHA MOHAT TS CTeneHs PO3r/iAHYB
. Ennep y cBOiiA npaui «BeeaeHHs B aHani3», ae y ABOX po3gisiax
onucaB «MOKa30Bi Ta florapnMivHi KinbKoCTi». if «NoKa3oBow
KinbKicTto» Elinep po3ymiB BMpasn BUTNSALY ar i yr, je a - Yucro,
y Ta 2 - 3MiHHi.

0 losicHITb, K 3afa€TbCa cTeniHb al e a > 0, / - ippayioHanbHe
ymcno, 0 AKy (YHKLi0 Ha3MBalOTb MOKA3HUMKOBOK? O YKaxiTb Bfa-
CTMBOCTI MOKAa3HWKOBOT PyHKLITY = ax npy 0 < a <l inmpn a> 1
0 3anuLiTb BNaCTMBOCTI CTeneHs 3 AiiCHNM NOKa3HUKOM.

P03B*sKiTb 3HANMI TS BUKOHaWTE BHPSABU

1.1. (¥cHo.) SAKi 3 HaBefeHUX PYHKLiV € NOKa3HUKOBUMMU:
1)y = 3x 2) y = %3 3) y = 1x

4y =(2)x 5) . B y=x
nNy=x-2)3 8 y=(0n-1)x?

AKi 3 HaBefeHMX (PYHKLiM € 3pocTarymmmn, a siKi - cnagHuMu
(1.2-1.3):

1.2. 1) y = 8x 2)y=0,4x, 3)y=0,0lx, 4)y=(2n)x?
13. 1) y=0,15x;, 2)y=7x

12



Moka3HmKoBa Ta norapugmivyHa yHKLiT
1.4. MopisHaTe X 1y, akwo: 1) 0,2x > 0,2y; 2) 1,3x > 1,3y.
1.5. MopiBHaTe T i N, Aakwo: 1) 5+ < 5"; 2) 0,7t < 0,7

MopisHaTe uncna (1.6—1.7):
-3
1.6. 1) 402 i 405

1.7. 1)

Mobyayite cxemMaTUYHO rpadik QyHKUIT Ta 3anuwiTb i BlacTu-
BoCTi (1.8—1.9):

18. 1)y = 1,4x; 2) y =0,7x
1.9. 1) y = 0,6x; 2) y = 2,3x.
1.10. TllopiBHAMTE Yncna a i b, AKwWo:
riny

1 > >
) 2\cosl2°J ~coBir0/

1.11. TMopiBHAWTe Yncna p i g, AKLWO:

! r a2 . <t T
) 8] °°8) Asinis®3  ssinise
MopiBHsANMTe a 3 ogmnHuueto (a > 0) (1.12—1.13):
1.12. 1) a2 > aaio; 2)al<a-s

1.13. 1) a-8 < a-3; 2) al5 > azis.
3HagiTb MHOXUHY 3HadeHb PyHKUIT (1.14—1.15):

1y

1.14. 1) y=-5x; 2)y = y=7x-3; 4)Yy=

115 1)y =15 Ay =25

+5 4)y =2 - 4x

1.16. lNepiog HaniBpo3nafy AesKOro i3oTony nayToHIs AOPIBHIOE
140 pi6. BusHauTe macy M/yTOHIs, SSKUA 3a/IMLLUNTLCA Yepes
8 poKiB, SKLLO A0ro No4aTkoBa Maca [AOpPIiBHIOE 6 T.

1.17. TMMepiog HaniBpo3nagy nLesAKOro i30TOMy TOpisa [OOPIBHIOE
24 pobwn. BusHauTe mMacy Topis, SAKUM 3aNvWLINTbCA 4epes
4 poKun, AKLLO WOro noyaTrkoBa maca gopiBHioe 20 T.

1.18. AnbniHicTKa, sika nigHsanacsa Ha smncoTy hl = 800 M, BU3Ha-
ymna, Wo TUCK NoBiTpA pl = 700 MM pT. cT. AKum 6yge
TUCK MoBITPA Ha BucoTi h2 = 1200 m 3a Tiel camol Temnepa-

TYpU?

13
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1.19. N'pyna anbniHICTIB Ta anbhiHICTOK po36unn 6a3oBuii Tabip
Ha BUCOTI Hi = 700 M i BU3Ha4YMAN, WO TUCK MOBITPSA Ha Ll
BUCOTI CTAHOBUTb p-i = 703 MM pT. CT. AKMM 6yge TUCK MNo-
BiTpA Ha BucoTi H2 = 1600 M, Ha AKYy MigHAMaca rpyna o
BCTaHOBJ/IEHHA Nparopa YKpaiHu, AKLWO0 Temrepartypa 3a 4ac
nigiomy He 3mMmiHuUnaca?

O6uucnits (1.20—1.21):

7. -n/2N
1.20. 1) (>/7) . 2)
V 7
3) M-2"3 /342, y2-n3 . y3-T3
17 . VEY*
ar-x
1.21. 1) 2)

3) AL+TR2 . [-2-T-12,  4) 4245 .

Mpu Aakomy 3HaueHHi a (a > 0, a 1) rpadik yHKLITy = ax nNpo-
XOANTb Yepe3 3afaHy Touky (1.22—1.23):

( avw
1.22. 1) A@; 7); 2 3)C@2:9:; 4B 2 __ 7
) ) C(2; 9) >t/
1.23. 1) M(1; 5); 3) P(2; 16); ?
) M(1; 5) ) P( ) 100 |
1.24. Touka M(3in30°; y) HamexuTb rpadiky QYHKUIT y = 4x
3HangiTtb y.
1.25. Touka MI£45°; y) HanexXutb rpadgiky QyHKUIT y = 1,7x
3HangiTtb y.

3pocTaroyoto U cnagHoto € yHKuUia (1.26—1.27):
X

1.26. 1)y =16 2,

1.27. 1)y =

O6uncnite (1.28—1.29):

1.28. 1) . : 2) 3(>/5+i)2 .32-75+4
1.29. 1) 9™ 13327, 2) 4<1->[7)2 . 46-2>/7.

MopisHaiTe uncna (1.30—1.31):
i
1.30. 1) a9 1; 2)1i0,3-2 3)1i24-5 4) 0,705 i 1.

14
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1
1.31. 1) 1i 48 2) 0,211 1; 3) 2,5-2i 1, 4)1i03 i8
Mobyayinte rpadik yHKUii (1.32—1.33):
132. 1) y=2x +1; 2) y=2x Yy=-2x, 4)y=3- 2x
133.1)y=3x -2; 2)y=3x-2, 3)y=-3x, 4)y=5-3x
1.34. 3HaigiTb MHOXXUHY 3Ha4YeHb (PYHKLIT:

. /7yM
Dy=3H;, 2yy=4M 37T 4y
1.35. 3HaipiTb HalimeHWe | Halbisiblie 3HayYeHHs yHKLIT
1.36. 3HaligiTb HaliMeHWe i Hanbinblwe 3Ha4YeHHs QyHKLYIT

y - , AKwo x € [-1; 4].
3HalgiTb HaliMeHLle i Hanmbinbwe 3Ha4deHHs (pyHKUiT Ha U

(1.37-1.38): .CO8X
1.37. 1) y = 58INX;

-lcosx|
3) y =1 + 28INX;

1.38. 1) /1

MopiBHsAiTe vncna (1.39-1.40):

A y®
1.39. 1) (T6) i 525 2) (2-1/3)"3 §(2+5/3)32

3 V3
1.40. 1) (>/2) i 2148 2) (n/2-1)42 i(n/2 + 1)-42.
< 7 -
1.41. NMobypynTe CXeMaTUYHO rpadik QPyHKUITY — \—/
3

1.42. MobypynTe cxemMaTUyHO rpadik QPyHKUIT y = 22-X.
Po3B’aiTb piBHAHHA rpadivyHo (1.43-1.44):

1.43. 1) 2)2 X=X+ 6.

1.44. 1) 2) 2X = -.
X

15
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XKuTTeBa MaTemMaTUMKa

1.45. CtygeHT Onekcii OoTpuMaB 3a BMKOHaHWI nepeknag CBil
nepwwunin roHopap y po3mipi 500 rpH. BiH BupiwmMB Ha BCi OTpu-
MaHi rpowwi Kynnutu 6ykKeT TPOSHA ANA CBOEI BUMTE/IbKM 3 aHr-
nincbkol mMoBu MapuHn TMeTpiBHW. FAKY Halibinbwy KiNbKicTb
TPOSIHA, 3MOXKe KYMUTWU CTYZEHT, AKWLO YTPMMaHWii 3 HbOro mno-
[AaToK Ha Jgoxogu ctaHoBMTb 18 % roHopapy, BificbKOBUIA 36ip -
1,5 %, TposHAM KOWTYOTb 25 rpH 3a WTYKY i OYKeT MNOBUHEH
cKnagaTucs 3 HernapHoro ymcrna KeiTiB?

1.46. 3a ogHy roguHy poboTn aBTOMOOGILHUIA ABUFYH CHa/IOE
200 n kucHilo. [ob6oBa HoOpMa, HeobXifHa ANS AUMXaHHS OOHiIel
NANHN, cTaHoBUTbL 80 N KUCHIO. CKi/lbKM 4060BMX HOPM KUCHHO
cnanooTb WoaeHHo 400 aBTOMOGINIB >XUTeNiB AeAKOro Hacesne-
HOro NYHKTY Mif 4Yac Noi3gaKM Ha poboTy, AKLWO LWAAX 3aiMae
30 xB?

I MigroTyinTech 4O BUBYEHHS HOBOro MaTepiany

Po3B’s>KiTb piBHAHHA (1.47—1.48):

1.47. 1) 2) 3)
4)x2-3x-4=0; 5)I ; 6) :

1.48. 1) (x+2)2 =2x+3; 2) 3(x+ 1)2 =2x +2;

3) 4)

X X+ 2 X X+1

1.49. MogaiiTe yncna 8, 128, 1 y Burnagi cre-

NneHsi 3 OCHOBOLO 2.

3aBpaHHsA
Te CBOI KOMMETEHTHICTB!

1. CKiNbKU 4OTUPULMMDPOBUX HUCEN, L0 AISIATLCA Ha 5, MOXKHa
yTBOpUTHY i3 undp 1, 3, 5, 7 (UpPU B KOXKHOMY YUC/i He Mo-
BWHHI NoOBTOpIOBATUCA)?

A 5) B r i

6 12 18 20 24

2. Y 3B’A3KYy 3 TUM, WO pPOAVHa 6inblly 4YacTUHY JIMMAHA MNpo-
Besa y BigNyCTLi, 3a Lel MicAub XON04HOT BOAN OY/0 CMIOXUTO

16



Moka3HmKoBa Ta norapugmivyHa yHKLiT

Ha 80 % MeHLUe, HIDK Yy YepBHIi. Y CKiJlbKM pasiB MeHLUe cro-
Xuna ponHa Xoso04HOT BOAN B JIUMHI, HIXK Y YepBHi?

A 3 B r o

HEMOXX/1MBO

y 2 pasu B4pasn BSpasiB y8pasiB o oln

3. OaHo 10 uwucen. Cepes HUX 4ducna 5 i 6 TpannswOTbCA Mo
3 pa3u, a umcno 7 - 4 pasu. 3HalgiTb cepegHe apuMeTUYHe
unx 10 uwmcen.

A 3 B r n
5,9 6 6,1 6,2 6,3

4. CKiNbKN Linnux po3B’A3KiB Mae HepiBHICTb —Xx2 + —X —3 < 0?
A b B r il
6e3niy 6 5 4 3

5. BHangiTb noxigHy QyHKUITy = X5 - 2coiix.

A y' = 5x4 - 2Binx r Y = 5x4 - 2coiix
b y' = 5x4 + ninx il y' = 5x4 + 2Binx
B y' = X4 + 2Binx

6. CKopoOTIiTb Opi6 L
Cco32a- Bin2a

1
A . r coii2a + Bin2a
coBZ2a + Bin2a
2
5} . il coin2a - Bin2a
Bin2a
1

B
coB2a-Bin2a

7. YcTaHOBIiTb BignoBigHICTb MiX BnactueicTio uucen (1-4) i
napoto vucen (A-), W0 Mae U0 BacTUBICTb.
BnacTusicTb uncen
1 MeHLe 4ncno € AginbHU-
KOM 6ifibLLoro

2 Hanbinbwunin cninbHWii
OIJTbHUK 4ucen J0piBHIOE 5

3 HalimeHwe cninbHe KpaT-
He uuncen popisHoe 40

4 Ywucna B3aEMHO NPOCTi
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8. Bigomo, wpo Bina + coiia = 0,2. Yomy fopiBHIOE BiN2a?

. x+ay=1-a,
9. Npn AKomy 3HayeHHI NapameTpa a cucTema -
. ) ax +4y - -6
Mae 6e3/i4 po3B’A3KIB?

MOKA3HMKOBI
°  PIBHSAHHS

PiBHSIHHSA Ha3MBaKOTb MOKA3HWKOBUM, SIKLLLO BOHO MiCTUTb 3MiHHY
NLWe B NOKasHUKax CTeneHiB.
MpuKIaan NoKasHMKOBUX PiBHSHb:

2x = 8, 3x + X = 2, TOLO.
2x+1 2x -2
Po3srngaHemMo gesiki BUAW MOKa3HUKOBUX PIBHAHb I MeTOAM TX
pO3B’A3yBaHHA.

Po3rnsiHeMo HanpocTile MoKasHU-

1. HarnpocTiuwi KOBe PiBHAHHSA BUAY
MOKA3HWKOBI PiBHAHHS
P ax=b(@=>0,a 1).

Ockinbkn ax > 0 Ana BCIiX 3HayeHb X, TO y BUNagKy b < 0 piB-
HAHHSA PO3B’A3KIB He Mae. AKWo b > 0, TO BU3HAUYMMO Ki/IbKiCTb
KOPEHIB PIiBHAHHA ax = b rpagidHum cnocobom. Y Bunagky a > 1
(PyHKLiA Y = ax MOHOTOHHO 3pocTae Hall, ay Bunagky 0 <a < 1 -
MOHOTOHHO cnagae Ha W (man. 2.1 i 2.2).

B 060x BMnagkax (YHKLIA y = ax KOXXHe CBO€ AoAaTHe 3Ha-
YEeHHS NpuiiMae Nuwe oauH pas. Tomy rpagiky pyHKUIin y = ax i
y = b, ge b > 0, nepeTuHaroTbCA B OfHI Touui. Lle o3Hauvae, wWwo
PIBHAHHA ax = b npu b > 0 mMae €AVHUIA PO3B’SA30K.

[Ans Toro wob6 3HarTu uer po3B’a30K, Tpeba umcrio b nogatv y
BUrnagi b = ac. Matmmemo piBHSAHHSA

ax = ac.
3BiAcyM oTpMaemMo X = C.



Moka3HmKoBa Ta norapugmivyHa yHKLiT

1) 2x=32; 2)3x 1= ; 3)I
Po3B’a3zaHHA. 1) 2x = 32; 2x = 25; x = 5.
1 2
2) 3x-1  "9; . .
5 5
3) ;X2 - 2x = 0; x(x - 2) =0; xt
X2 = 2.

2
BignoBigb. 1) 5; 2) 5; 3) 0; 2.

3ayBaXXMMoO, WO MOKU MU MOXEeMO pPO3B’A3yBaTW He BCi piB-
HAHHA BuAay ax = b. Tak, Hanpukiag, He MOXXeMO pO03B’A3aTu
Taki piBHAHHA, K 2x = 5, 3x = 7 TOWO. P03B’A3yBaHHA Nogi6HNX
piBHAHb OyfAe PO3rAsHYTO B O4HOMY 3 HacTymnmHUX naparpadis.

MeTog po3B’A3yBaHHA PIBHAHHA BUAY ax = ac MOXHa y3arasib-
HUTW:

<l npym a >0, a 1 piBHAHHA a/lx) = aa(x) piBHOCWU/IbHE piB-
HAHHIO /(X) = A(X).

1) 4x = 8x-1; 2) 2*-3*

5-2x
2) OCKiflbKM 2x * 3x = 6x, a | = (6_1)5 2k = 62x_5, TO rnoyartko-
000 (((KOKOLLOLK® Lleii cnoci6 MO>KHa BMKOPMUCTOBYBATHU
2. 3BefeHHA Yy BUNAaAKy, KOAU PIBHAHHA MICTUTb
NMOKasHMKOBUX piBHsAHbL  KI/IbKa BUpasiB BUAy ax+T, Ae T -
[0 HanpocTilnX pi3Hi umcna. ToAi BUMKOPUCTOBYEMO
CMocoboM BUHECEHHS hopmyny ax+T = ax * ar Ta BUHOCUMO
CHiIbHOMO MHO>MKHMKA 3a OY>KKU CMiNbHUIA MHOXKHUK. Tlicns
3a [Jy>KKU CNpPOLLEHb OTPUMAEMO PIBHAHHSA BUAY

ax = b.

12 + 5x-1 + 3 * 5x - 5x+1 = 10.
Po3B’aA3aHHA. 12 + 5x+ 5 1+ 3+ 5x - 5x + 51 = 10;
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5XIM'12—+ 3-51=10; 5><— = 10; 5x = 10:-; 5x = 25; 5x = 52,

5 ) 5 5
x = 2.
BignoBigb. 2.
Mopinumo niBy i npaBy ‘-IaCTI/IHI/I
3. PiBHsIHHS BUaY PIBHAHHA as< = b/(x) Ha b/(x)

a4(x) = bix), ge a > 0,
a*1,b>0b*1 =1, T06TO

aomnke, /(x) =0

x 1= 5x 1.
Po3B’a3zaHHA. lNMoginnmo niBy i NpaBy YaCTUHU PIBHAHHSA Ha
, 2x1
5x 1 0. Maewmo: X -1=0; x=1
5x1
Bignosigb. 1.
JocnTb YacTo NOKa3HMKOBE PiIBHAHHA
4. 3amiHa 3MiHHUX MO>XHa 3BecTu [0 anrebpaiyHoro 3a
Y NOKa3HUKOBUX [OrMomoror 3amiHM i = ar(x), 3ayBa-
PIBHAHHSAX >XUMO, Wwo i > 0.
P33 v 25x - 2+ 5x =1
Po3B’a3aHHA. Hexaih 5x = i > 0, Toai 25x = 52x = (5x)2 = i2.

Maemo: 312 - 2i - 1 =0; 11 = 1; 12 3 - He 33[0BOJIbHAE YMOBY
T>0.

OTxke, 5x = 1; 5x = 50; x = 0.

Bignosigb. 0.

6
+1 2~ -2,
Pose’sAsaHHA. Hexaih 2™ =i, i >0, T0Aj 0.
i+1 i-2
Po3B’A3aBLUMN OCTaHHE PIBHAHHA, MaemMo Ix = 4; 12 = -2,5 - He
3a00B0O/bHAE yMOBY i > 0. Togi 27 I X = 4.

Bignosigb. 4.

PiBHAHHA Buay
5. OfHopiaHi Aaz/(x) + Baiobix) + Cb2/(x) = 0
MOKASHUKOBI PIBHAHHA ¢ 6hpopigHMM NOKA3HWKOBUM PiBHSH-
HAM OpYroro cTeneHs.
MeTof poO3B’A3yBaHHA TaKOro pPIiBHAHHA MOisrae B AiNeHHI
NiBOT Ta NpaBoil YacTuH Ha b2/(x) 0 (abo Ha az/(x) 0). Togi maemo
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+B(») +C=0.

HAani 3amiHa =/>0.
IM 4] [\
22r 2x . 3x n2x r
a2x " p2x A2x
oy 2x ( 2¥A2
Hexali - =e>0, Togi =i2
137
v "/
Omxke, 2+17-2=0;, =1T1=-2.
OcKinbkn i > 0, To 7 = -2 - He nigxognTb. OTXe, T = 1,
x = 0.

Bignosigb. 0.

2.2.
2.3.

2.5.
2.6.

O AKi piBHAHHA Ha3VBalOTb MOKa3HUKOBUMU? O FK po3B'A3aTW pis-
HAHHA BULY ax = b? O K MOXHa 3BOAUTM NOKA3HWKOBI PIBHAHHA A0
HaNPOCTILIMX BUHECEHHAM CMiIbHOMO0 MHOXHMKA 33 OYXKWU? O FK
pO3B'A3aTU PIBHAHHA Buay akx = Mx>? 0 FAKy 3aMiHy 3MiHHUX BUKO-
PUCTOBYIOTb Y MOKA3HUKOBUX PIBHAHHAX? O FKwid BWL MalOTb OfHO-
PifHI NOKA3HWKOBI PIBHAHHSA i AK IX PO3B'A3YHOTH?

Po3B'sKiTb 3agadvi TS BUKOHaliTe BMpPAAn

Po3B’s>KiTb piBHAHHA (2.1—2.6):

21. 1) 3x=09; 2) 4x = 1; 3) 2x =32,  4) 7x= -T.
1) 5x = 5; 2) 7x=49;  3)9x=-9;  4) 4x = 64.
1 wop 2 3) 2xtl = 16; 4) 6x-1 = 6.
1
N 8: 2) 3) 3x-1 = 27; 4) 12x+l = 12.

1) 4x+l = 42x; 2) 52x-3 = 5x.
1) 7x+3 = 72x; 2) 8x = 82x-5.
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=1,5.
2.8. 1) 2) 7x =/, 3) 3x ="\9; =25
16

2.9. 1) 2x = 5x 2) 3x | —yxl
2.10. 1) 3x = 8x; 2) 2xtl = 5x+1L.

2) 3x2~x = 9;

4) 7x2 = 49.
2.12. 1) 7*2-*-2 =1; 2) 4*2,2x = 64-

|
3) I r 4) 20 =8,

2.13. 1)

4) (n/5)X+2 = 25x.

4) (n/3)X3 = 9x.
2.15. 3HaligiTb TOUKy nepeTuHy rpadikis PyHKLUIN y — iv=7.

2.16. 3HalifiTb TOUKY MepeTuHy rpadikiB QYHKUINA y = 3x |
Po3B’aXiTb piBHAHHA (2.17—2.22):

2.17. 1) 16 x = 32; 2) (5x-2)%5 = 1;
3) 4) T
4 , 5
2.18. 1) 9-x = 81; 2) (4x+3)x@ gl
9
3) 4 4) 4
2.19. 1) 3x-1 + 3x = 12;  2) 4x-1 + 4xd = 17.
2.20. 1) 2x#2 + 2x = 10;  2) 5x-1 + 5x+l = 130.
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221. 1) 22x -3+ 2x+ 2 =0; 2) 9x + 2+ 3x - 99 = 0.
222. 1) 32 -4+3x+3=0; 2) 4x - 5+ 2x - 24 = 0.
Po3B’>iTb piBHAHHA (2.23—2.32):
2.23. 1) 3x+ 2x+3 = 288; 2) 5x-1 + 2x+2 = 800.
2.24. 1) 5x + 2x+2 = 400; 2) 3xtl v 4x-2 = 324.

2
2.25. 1) n/3™-n/r2* =216; 2) n/3* =27 3;

3 4 3
3
2.26. 1) a/52-5/22x% =10; 2) nf27 =4 2
i
2x-1
3) - otz o[, 4) = n/B.
2.27. 1) 1x2+2>¢, 2) y2-x _ 4x-2

2.28. 1) 2x2_3x = 5J13*; 2) 5x-1 = 121-x.

2.29. 1) 2+ 32x - 5+ 32x-3 + 4+ 32x-4 = 151,
2) 0,23-2x + 5 + 0,041-x = 130.
2.30. 1) 5+ 23x - 3+ 23x-2 + 4+ 23x-4 = 36;
2) 0,55-2x + 4 + 0,251-x = 66.
231. 1) 2x - 6+ 2-x = -1; 2) 22x2 + 5+ 2x-1 + 4 = 0;

"\] +5X+2 =10;
K (I)] & a4x-3  4*+2

232. 1) 3x - 6+ 3-x = 1; 2) 32x+2 - 4" 3xtl + 3 = 0;

3 + 2K+3 = 6; 4
) N ) MK-2 9X-1

Po3B’a>iTb ofHOpigHe pPiBHAHHSA (2.33—2.34):

233.2¢ 52« - 7+5x+2x+ 5+ 22 =0.

234.2¢ 32X -5+3x+2x+3+2x=0.
Po3B’s>KiTb piBHAHHA (2.35—2.38):

1
2.35. 1) 2cl + 2x+ 2¢Hl = 61 + Bx ) 97 ~2K = 2K -3
2.36. 1) 3« + 3wl + 3x#2 = 12x + 12x+H],
1
2) 4*'2 - BKL = B2 — 7+ 22K

2.37. 1) -81"*% =63; 2) 9x - 2+ 4x + 6x = 0.
2.38. 1) 32+*2 -32-*2 =24; 2) 25x + 3+ 10x - 4 + 4x = 0.
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XXUTTEBa MaTemMaTUKa

2.39. BiiicbkoBuin 36ip y 2018 poui cknagaB 1,5 % Big 3apo6iTHOT
nnatu. 3apobiTHa nNnarta gupeKTopa KaB’apHi «[aTtpioT» npoTarom
poky ctaHoBuna 12 000 rpH womicsusi, KOXXKHOro 3 TPpbOX oro 6a-
pucTta - 9000 rpH womicaud, a oiviaHTku - 8000 rpH Lwomicaus.
Kpim BiicbkoBoro 36opy, Lomicsaud y 6narogiiHuii hoHa Ha nig-
TPUMKY YKPaTHCLKOT apMii AUpPeKTop MignpueMcTBa nepepaxoByBaB
800 rpH, KOXHMUI 3 Moro 6apmucta - no 600 rpH, a oguiyiaHTKa -
400 rpH. AKoto € 3arasibHa CyMy KOLUTIB, WO CR/aTtuan po6iTHMKN
KaB’ApHi y 2018 poui Ha NoTpebun YKpaiHCbKOT apMii?

2.40. OpgHa nirynka nikis Baxkutb 20 Mr i MicTUTb 5 % akKTUBHOT
peyoBnHU. OUTUHI BikOoM fo 6 wmicauis nikap nponucye 0,4 mr
aKTUBHOT PeYvYoBMHM Ha KOXXeH Kinorpam macu Tina Ha pooy.
CKIifIbKM MIrynokK uyx AikiB cnig gatm YoOTUPUMICAYHIN UTUHI 3
Macor 5 Kr npoTtarom gobm?

MigroTynTech 4O BUBYEHHS HOBOro MaTepiany

Po3B’>KiTb HepiBHICTb (2.41—2.42):

241. 1) 3x > 9; 2) 3) :
4) - ; 5) ; 6)

242.1)1+2x > 9; 2)6 -2x < 5;
3)- : 4)5(x +8) +4(1 - x) > 0;
5) . : 6) 4x(x +2) < 5.

] ) 3aB3aH-Hsa
[MepeBipTe CBOW KOMMETEHTHICTL!

1. ¥YkaxiTb rpadik yHKUiTy = cos(X - 2n).

2. Aka 3 HaBefeHUX PYHKLUiN cragae Ha (-ae; +a&)?
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3. 3Hangitb /'(1), AKuWwpo .

A B B r i
iHWa
6 -6 12 -12 BifnoBigb

4. POGITHMK OTpuMMaB aBaHC Yy po3mipi 3600 rpH, WO cTaHo-
BuTb 40 % Big Woro 3apobiTHOI nnatu. FKow € 3apobiTHa
nnarta pobiTHMKa?

A b B r a
8000 rpH 8500 rpH 9000 rpH 9500 rpH 10 500 rpH

5. flke piBHAHHA Mae 6e3/1iy pO3B’A3KIB?

6. flka 3 HaBegeHNX PYHKLIV € NapHo?

7. YcTaHOBITb BignoBigHICTb Mi>K opmyolo 3BefeHHA (1-4)
Ta BUpPa3oM, Lo T TOTOXKHO fopiBHIE (A-L).

dopmyna Bupas, wpo i

3BeleHHA TOTOXXHO [OpPiBHIOE ABBTA
1 sin(n - a) Al
2 sinI > 3 B -sina
3 cos(2n + a) B -cosa
N
4 cos C > [ cosa
A sina

8. MpunbyToK pfgesKoro nignpuemMcTBa MNpPsSMO MPOMNOPLIAHMIA
KiNIbKOCTI BUpPOG6/IeHOT mpodykuyuii. Ha nignpuemctsi pobounii
JeHb 3MeHLUMBCA 3 8 rof Ao 7 rog. Ha ckinibkn BifcoTKiB Tpeba
nNigBULWMTN MPOAYKTUBHICTb npaui, Wo6 npmnbyToK Nignpuem-
cTBa 3pic Ha 5 %?

9. Yomy JOpiBHIOE Ha NMPOMiXKKY [-1; 1] HabifnbLle 3HAYeHHS
PyHKUIT /(X) = X3 - 3x2 - 2?
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D MOKA3HUNKOBI
hd HEPIBHOCTI

AHa/I0ri4YHO PiBHAHHIO HEPIBHICTb Ha3MBalOTb NOKAa3HUKOBOHO,
AKLWO 3MiHHa BXOAUTb NnLIE A0 NOKa3HUKIB CTENeHIB.
Mpukiagn NOKa3HUKOBUX HEPIBHOCTEN:

3x 19, 2x + 2x-1 < 6 TOLO.

[0 HalinpocTilMx noKasHMKOBUX He-

1. HanpocTiwi piBHOCTE MOXXHa BigHecTU Taki:
NOKa3HMKOBI ax>b, ax<b, ax I b, ax < b, ne
HepiBHOCTI a>0a 1, b-yucno.

PosrnaHemo ona npukniazy HepiBHICTb
ax>b,gea>0,a 1ib>0. Hexali b = ac, Togi ax > ac. AKWO
a > 1, 1o (pyHKuUiA y = ax 3pocTae (Man. 3.1) i 6ifibLIOMY 3HAYEHHIO
hbyHKUiIT BignoBigae 6inblue 3HAYEHHA aprymMmeHTy. ToMmy 3 HepiB-
HOCTI ax > ac OTPUMYEMO X > C (3HaK HepiBHOCTI He 3MIHIOETbLCS).

Akuwo 0 <a < 1, To pyHKUia ¥ = ax - cnagHa (man. 3.2) i
OINbLUOMY 3HAYEHHIO PYHKLIT BiAMOBIAAE MEHLUE 3HAYEHHS apry-
MeHTY. TOMYy 3 HepiBHOCTI ax > ac OTPUMYEMO X < C (3HaK HepiB.-
HOCTi 3MIHIOETbLCA Ha MPOTUNEXHUIA).

AHaNoriyHo Mo>xHa po3B’A3aTU HePIBHICTb BuAy ax < b, ax I b,
ax < b, ge b > 0. Akwo b < 0, To gesKi 3 HaBeAeHNX HepiBHOCTeM
He 6yayTb MaTu PO3B’A3KiB, a PO3B’A3KaMU AesKnX byae MHOXMHa B..

1) 2x 1 4; 3) 3x > -9;

Po3B’aszaHHA. 1) 2x | 22. Ockinbkn y = 2x - (PyHKLis 3po-
cTaroya, To maemo X 1 2.

- pyHKUiA cnagHa, TO MaemMo
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3) Ockinbky 3x > 0 An14 BCiX 3Ha4YeHb X, TO PO3B’A3KaMU AaHOT
HepiBHOCTI € BCi uncna: x € B.

: 1y , .
4) OCKiNbKMn Ana BCIX 3Ha4YeHb X, TO AaHa HEPIBHICTb

He Mae pOo3B’A3KIB.
Bignosigb. 1) x 1 2; 2) x > 3; 3) X € B; 4) Hemae pO3B’A3KiB.
MeTof po3B’A3yBaHHA HepIiBHOCTI ax > b, ge b = ac, MOXHa

y3araJ/ieHUTU ANs HepiBHOCTI BUAY a/(x) > as(x). lNogamo meTopq
pO3B’A3yBaHHA TaKOT HEepPiBHOCTI y BUrnsaai tabnuui.

anx) > aax)
O<acx<l a>1
3HaK HepiBHOCTiI 3MiHIOETbLCA 3HakK HepiBHOCTI
Ha NMPOTUNEXHNI He 3MIHIOETbCA
1(x) < a(x) 1(x) > A(x)

AHaNOri4YHO PO3B’A3YETLCA HEPIBHICTL BUAY az(x) 1 asx).

1) 22X—3 > 45'X; 2)
Po3B’a3zaHHA. 1) 22x 3> (22)5 x; 22x 3 > 210 2x; 2X - 3 > 10 -
- 2X; 4x > 13; x > 3,25.

2) OcKinbku 3 TO MaeMo:

X2 -2X1 xXx+4;, x2-3x-410.

Po3B’A3aBLUM OCTaHHKO HEepIiBHICTb, OTPUMaeMo X < -1 a6o
x 1 4.

BignoBigb. 1) x > 3,25; 2) x < -1 a6o x I 4.

Mig vac po3B’A3yBaHHA CKAa4HILLNX

2. Po3B’A3yBaHHA MOKa3HWKOBUX HepIiBHOCTEN BUKO-
CKNagHIiLWmx puUCTOBYIOTb Ti cami npuniomMu, WO
NOKa3HMKOBUX M nig yac po3B’A3yBaHHS PIBHSHb:
HepiBHOCTEN cnoci6é BUHECeHHs 3a AOY>XXKWU Chiflb-

HOIM0 MHOXHMWKa, 3aMiHy 3MiHHUX
TOLLLO, Hamarar4ucs 3BOAMTU HEPIBHOCTI A0 HaMMpPOCTIiLLINX.

x2 = 3x > 24.

Po3B’a3aHHA. 3x * 32 - 3x > 24; 3x(9 - 1) > 24; 3x *+ 8 > 24;
3x > 3; 3x > 3L x > 1.

BignoBigb, x > 1.
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-3=0.

=i, To4i r2 + 2r - 3 > 0. Po3B’a-

3aBLUM OCTaHHIO HepiBHICTb, OTpMMaeMo r < -3 abo r > 1. lMo-
BepTaeMocs [0 3MIHHOT X:

Hemae po3B’a3KiB

x <0
BignoBigb. x < 0.

O AKi HepiBHOCTI Ha3MBalOTb MOKA3HUKOBUMMK? O FK PO3B'A3aTU HepiB-

HicTb BUAY ax > b, e b =ac, npn a> 1; npu 0 < a < 1? <3 [10 AKOT He-
PIBHOCTI 3BOAUTLCA HEPIBHICTb >amx\ akwo a> 1 akwo 0 <a< 1?

P03B"SXKITb 3iiMiui TH BUKOHAATE BHPIBY

Po3B’sXKiTb HepiBHicTb (3.1—3.8):

3.1. 1) 2x > 25 2) 3x < 3-7,
4)

1) 3x 2) 5x I 5_3;

3)

33.1)3x 1 27; 2) (1.2)x < 1,44;

rnv 1
3) > 64’ 4)
A
2) 1,3x > 1,69; 3\3J 27
1) (1']1[=Ne 8
3.5. ) (LI[=Ne 2) (T3r < 3) 0,2x<25; 4)0,7x >1 -
3
3.6. 1) 2) 3) 05x>4; 4) 06x<L
<5 Xi y2x °
3.7. 1) 42x7 > 1; 2) 531 I 25; 3) <4; 4) 221 <32

A



Moka3HmKoBa Ta norapugmivyHa yHKLiT

3.8. 1) B3x 4 < 1; 2) a2x+1 < 64;
3 (1 T ~9: 4) 5x2 1 > 125.
,27;

3HalgiTb 0651acTb BU3HAYEHHSA hyHKUiT (3.9—3.10):

3.9. 1) y =y/16-2x;

3.10. 1) y =y/3Xx-9;

Po3B’a>iTb HepiBHiCcTb (3.11—3.12):

3.11. 1) :
3)

3.12. 1) 2) 405%2 3 < 8;
3) 9

3HalgiTe 0651acTb BU3HaYeHHs hyHKUiT (3.13—3.14):

3.13. 1) y = n/4x-2x+5;

3.14. 1) y = "3x+7 - 9X%;

Po3B’sa>iTb HepiBHicTb (3.15—3.20):

3.15. 1) sx + 5x-2 1 26;

3.16. 1) 3xtl + 3x > 36;

3.17. 1) 4x - 2x - 12 1 0;

3.18. 1) 4x - 6+ 2x + 8 < 0;
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mAv 4x -8 2)
* 319"« x2-5
0,1x-0,01 =0
3.20. 1) 2) -2x2-9

Xi +17
3.21. PO3B’XKiTb HEPIBHICTb 7X+1- 2 + 7x < 5x+3 - 118 + 5x.
3.22. Po3B’XKiTb HepIBHICTb 5xt1- 2 +5x > 3x+2 - 2 + 3x-1.
3.23. Po3B’sKiTb HepIiBHICTb 3 *'4x - 5+6x + 2+ 9x< 0.
3.24. PO3B’XiTb HEPIBHICTb 2 *'4x - 5+6x+ 3+ 9x 1 0.
3.25. Po3B’saXKiTb rpaivyHo HepiBHicTb 3x 1 4 - X
3.26. Po3B’sXKiTb rpaiyHO HepiBHICTb 2x < 3 - X.

XKuTTeBa MaTemMaTUMKa

3.27. KatepuHa Owagnmea s poboTn BUKOPUCTOBYBa/IA B/IACHUIA
aBTOMOOGi/b, KM NoTpebye 8,8 N 6eH3MHY Ha 100 Km. KomnaHis
BUpiWWIa npuabaTn aBToMobinb, AKMiA cnoxkmseae 3,8 /1 Ha 100 Km.
1) Ckinbku niTpiB 6eH3nHY 3eKOHOMUTbL KaTepuHa 3a AeHb po-
60T Ha HOBOMY aBTOMOGI/, KOAW LWOAHA BOHA MPODKOYKAE B
cepefHbOMY 60 KM?

2) CKiflbKM rpoLleli 3eKOHOMUTb KaTepuHa LoAHA, SKLLO0 OAMH
NiTp 6EH3NHY KOLWITYE 28 rpH?

3.28. ¥YNiTKy YYHi LUKONW 3aroToB/IAKOTb A4 LUKINIbHOro 6ydety
8 Kr KBiTiB nunu.

1) CKiNnbKun CK/IIHOK 4alo MOXXHa b6yfle 3aBapuUTU, AKLLO Ha OAUH
CTakaH ige 2 r KBiTiB?

2) Ha cKiflbK1 HIB BUCTAUNTb 3aroTOBKU KBITIiB UMK, AKLLO 3@
OOWH [eHb NnnoBuii Yaii kynytoTb 100 oci6?



Moka3HmKoBa Ta norapugmivyHa yHKLiT

3. CkopoTiTb apib

X2 +6x+9
A B B r a
1 X+3 | x-3 CKOpPOTUTU
6x x-3 X +3 HEMOX/IMBO

4. Tlpn AKUX 3Ha4YeHHsX a i b, BIigMIHHNX Big Hyns, BUKOHY-
ETbCA PIBHICTb y/a-b - 4-a14-b?

A b B r il
a >0, a>0, a <o, a <o, Hi npun
b>0 b<O b>0 b<0 AKNX
5. O6uucnitb 4Bin— + 2coB—.
6 3
A b B il
0 1 2 3 4
6. CKiNbKN KOpeHiB Ma€ PIiBHAHHA 2 + 7x + 14 = 0?
A b B r il
0 1 2 3 noHag 3

7. YcTaHOBITb BiANOBIAHICTE MK yHKUieto vy = /(X) (1-4) Ta
T 3HaveHHAM npu X = 2 (A-[).

DyHKLUIA
1 1) X2 -9
X+3
2 Kx) x2+x-5
+
3 /X X3 +1 B 0
X2 -X+1
. 3x -9 X
4 1(xX) r 1

X X2 -6x+9
O 3
8. 3HaaiTb HalbiNblUe Life YMC/o, WO HaMeXXuUTb 06/1acTi BU-
3HaYeHHA PYHKUITY - /1/3X-X2.

9. OBUMCNITb CYyMy AecATU NepLUMX YEHIB apuPMETUYHOT NMpo-
rpecii an, y skor a2 = 9, a4 = 15.
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Zl  NOrAPVoOMU
Y 41 Taix BJACTUBOCTI

B ogHomy 3 monepefHix naparpadis BM HaBUYMIUCA PO3B’A3Y-
BaTW PIBHAHHA ax = b y BUNaaKy, KOAW 4YMCN0 b MOXKHa nogatun y
BUrNaQi b = ac, ge ¢ - payioHanbHe 4yncno. Y ubomy naparpadi
pO3risHEMO, SIK PO3B’A3YETbCA PIBHAHHA ax = b B IHWWX BWU-
nagkax. Ans uporo rnoTpibHO BBECTU MOHATTA florapudma.

MoBepHemMocsa A0 PIBHAHHA ax = b, fe

1. Norapudm a>0,a 1, gake mae po3B’A30K Mnpu

b> 0. Lieii po3B’A30K - 4YMCMO X -

Ha3uBaloTb norapumMom yucna b 3a OCHOBOK a Ta 3anucyloTb
Tak: 10£ob.

JlorapyudomomMm umcna b 3a OCHOBOK a HasMBawTb Mo-
Ka3HWK CTeneHsl, A0 SAKOro Tpeba nigHecTn a, wob oTpwu-
mMaTu b.

1) 10g232 = 5 (ockinbkun 25 = 32).
1 |
2) log3 -xI3 = — (ocKinbkn 3% = >/3)

3) OCKifibkn 51

<

4 — 1 OCKifnlbKn 7
) xXI7_ 2
7

OcCKIi/IbKN pPiBHAHHA ax = b po3rnagaetseca gnsd a > 0, a 1, 10
ymMcno a - OCHOBa norapugMa - € YACNIOM A0JAaTHUM i BiAMIHHUM
Big 1. YUncno b, sk 6yno 3asHavyeHoO Bulle, - gogatHe. OTxke,

! BMpa3 lofa& mae 3micT, akwoa >0,a 1ib>0

BUKOpPUCTOBYIOUM O3HAYeHHSA orapuma, Ternep MOXXEMO
pO3B’A3yBaTn OyAb-siIKe MOKa3HUWKOBE PIBHSHHA BUAy ax = b, ge
a>0,a 1, b>0.

P3’s3 x=15; 2) 7x 1=19.
Po3B’a3zaHHA. 1) 3a o3HauyeHHAM siorapugma: X = 10£35.
2) Maemo x - 1 = 10£719, 3Bigcm x = 1 + 10£719.
Bignosigb. 1) 10735; 2) 1 + 10£719.

Ockinbku logab - po3B’A30K piBHAHHA ax = b, pea >0, a 1
b > 0, To6T0 X = log ab, TO Maemo:
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aiogab = b.

Lito dopmyny HasnBatOTb OCHOBHOK /IOrapuPMiiHO0 TOTO>K-

HicTI. |i BUMKOPUCTOBYIOTb /19 OBYUC/IEHHA BupasiB 3 Jsora-
pudmMamun, [OBEAEHHS BNacTMBOCTEN norapudgmis ToLo.
2) 5210gA

Po3B’azaHHA. 1) 3loga? = 7; 2) 52%ogs3 = (5logs3)2 = 32 = 9.
Bignosigb. 1) 7; 2) 9.

. KpiMm OCHOBHOI norapugmiyHoi To-
2. OCHOBHI TOXHOCTI, € Le KiflbKa BaXXIUBMUX

BacTmMBOCTI BNacTuBOCTEN Nnorapudmis. Posrns-
norapucmis HeMo iX.

Teopema (OCHOBHiI BnacTMBOCTI norapudmis). Ana 6yab-
(I_ akoroa>0,a 1ix>0,y >0 BUKOHYIOTbCSA PIBHOCTI:
1. 10gal = 0.
2. logaa = 1.
3- 10gaXy = 10gaX + logay.

4. loga— = logax - logay.
M
5. logaXp = plogaX, p € R.

JdoBeneHHsA.

1) logal = 0 (ockinbky a0 = 1).

2) logaa = 1 (ockinbkun al = a).

3) 3a OCHOBHOK /I0rapuUMIUYHOOD TOTOXHICTIO X = afogax,

y = alogaV. NepeMHOXMMO Li pPiBHOCTI mo4yneHHo: Xy = alogax X

x alogay, To6TO Xy = alogax+logay. 3a O03HaueHHAM norapudma:
10gaXy = 10gaX + logay.

4) Mopginvmo rouneHHo piBHOCTI X = alogax i y = alogay. Maemo

X all€aX ioB x-lor u *

—=—j-—--=a " “s. A TOMy 3a O3Ha4YeHHsM forapupma:

Yy a°cay X
log,— = logaX - 10goy.
y

5) Ockinbku x = alogax, To Xp = (alogax)p = aplogax. 3a 0O3HaUYEeHHAM
norapugma:
logaP" = ploga-x. |
BnactusicTb loga™y = logax + logay KOPOTKO (hOPMY/IHOIOTh TaK:
a norapndm [o6YTKY [AOPIBHIOE CyMi norapugmis MHOX-
HUKIB,
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. X
a BnactmBicTb log«— = log«x - logly Tak:
y

niorapnm 4acTKU [OPIBHIOE Pi3HULI norapudmis gine-
& HOro i gifibHUKa.
ayBaXkMmo, Lo BnacTuBicTb 10£oxp = plO£0X y BUNagKy, Koau

p - uine napHe uncno, To6To P = 2T, T € £ MOXKHa po3rnafaTm i
ONns Big’EMHUX 3HayeHb X. Togai

logax2m = 2T logajx|, pe x 0, T e Z.

Po3rnsHeMO MpuKIaamM BUKOPUCTaHHS BIaCTUBOCTeN orapudmis.
1 =0, 788 = 1.

3a foNoOMOror BACTMBOCTEN NorapnmMis MOXKHa norapugmy-
BaTun BMpasn, WO MICTATb onepauil MHOXEHHS, AiNeHHs, nigHe-
CEeHHSA fo cTteneHs. MNMponorapmngmysBaT Brpas 03Ha4Yae BUpPas3nTun

roro norapudgm 4vepes norapnpmm gogaTHMX yncen i norapudpmm
3MIHHMX, LLO BXOAATb [0 HbOrO.

16a5
pea=>0,b>0,
vC
¢ > 0, 3a OCHOBOWO 2.
Po3B’a3aHHA. BuWKOpPUCTOBYHOUM BNacTUBOCTI Jiorapugmis,
MaeMo: ;
7\ 1
. 16a5 . 16a5b3
log2——— = log2-----——— = log2 16a5b3 -log2c8 =log216 +
c8 v 7

= - 1
+ IogZaK +10g2&3 -log2c8 =4 +5log2a + §|092b—8|0920.
Bignosiab. 4 +5log2a + %Iogz& 1—8I0920.

dopmynn norapmgma fobyTKy Ta HacTKM MOXXHA BUKOPUCTO-
BYyBaTW i cnpasBa HasiBoO A/ 06UYMC/IEHHS Ta CMPOLLEHHST BUPa3iB.

1) 'og362 + log-3618; 2) 1og818 - log82.

Po3Be’a3zaHHA. 1) log362 + 1og3618 = log36(2 + 18) = 10og3636 = 1;
18

2) log318 - log32 = IoggE— =1log39 = 2.
1

Bignosigb. 1) 1; 2) 2.

IHoA4I moBOAUTLCS WIyKaTW BMpas3 3a ihoro siorapmpmMom. Taky
onepaito HasnBaloTb MO TEHLUiFOBaAHHSAM.
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X, AKLWO lo£5x = 1o£564 + 210£57 - 310£58.

Po3B’a3aHHA. 1) CrioyaTKy NepeTBOPMMO MpaBy YacTUHY:
1lo£564 + 210657 - 310658 = 108564 + 10€572 - 106583 =
. 64-49 49 .
= 10€5 = 10£5y = 10&5 6,125.
2) OTxe, lo£bx = 10£56,125, a Tomy X = 6,125.
BignoBigb. 6,125.

Mponorapudmyemo 06MABI YacTUHU
OCHOBHOI /10rapumMivyHOT TOTOXXHOCTI
a’ab =b 33 ocHoBolO ¢, jIe ¢ > 0, ¢ 1

3. Popmynn nepexony
00 IHLIOT OCHOBM
logcalogab = logchb.
BunKopucToBytouM BNacTUBICTb 5, MaEMO:
logab + logea = logcb.
3Bigcu oTpumMyemMmo oopmyny rnepexony [0 iHLIOT OCHOBU:
~NO ="~

logca

Bignosigb. 1,2.
Po3rnaHemo BaknuBiI Hacnigku opmMmynn nepexony [0 iHLUOT
OCHOBMW.
AKWo B Ui hopMyni nokiactu ¢ = b, To mMaTumemo hopmyny
nepexoay Bif, OCHOBM a A0 OCHOBM b:

a log,,I>= —"™>

logha
b , i o 1 1
O3B’A3aHHS. log3°l 4

Bignosigb. 4|‘

AKWwo y dopmyni nepexony A0 IHLIOT OCHOBWU MOKIacTu 3a-
MiCTb a BMpas ag, To MaTuMeMO:

lo8e& _ 108c& _1 bgce_ 1,
a logca9 q logca q logca q
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OTxe,
log J1 =—log b.

O6’egHY0UM L BAAcCTMBICTb | BAAcTMBICTb 5 OCHOBHUX BAa-
CTUBOCTEN norapugmis, MaTUMEMO:

a log,axp :q—log X, lea>0,a 1 x>0.

4 4 4 4
POSB’FI3aHHZI. 10g24381 = log 53 =§I0933 =5— 11 :5—.
BignosBigpb.

3ayBaXkKMMO, L0, 3BMYAHO, Lieit NpUKNag MoXKHa 6y/o po3B’si-
3aTW i 3a fJonomoroto hopMyiv nepexody A0 OCHOBU 3.

Jlorapugm yumcna b 3a 0CHOBOO
10 Ha3mBalTb AECATKOBUM i
rnosHa4datotb Igb.

Y 6iNbLUOCTI Ka/IbKy/IATOPIB | KOMM’ KOTEPHUX MpOrpam LecsT-
KOBUI norapugm nosHayaroTb Tak: log (To6To norapudgm 6e3 3a-
3Ha4YeHHs OCHOBM). OTXe, WO6 06UMCANTM HabMdKeHe 3HaYeHHS
log27 3a [ONOMOroK KasibKynsaTopa, BUKOPUCTAEMO (OpMyy

.. lg7 0,8450980 _ 0,..
. (3 TOU-

a Jani 0bUNCNEHHS |

HICTIO 00 AECATUTUCAYHUX).
Posrnagaroum pisHi rpaikym  nokasHu-
KOBOT (DYHKLIT Yy = ax, MOXHa MomiTuTun, Lo
BCi BOHM npoxoasaTb 4epe3 Touky (0; 1).
IcCHye Take 4mcno, sfKe MNO3HayawTb Jli-
Tepotro e, Lo AO0TUYHA, NpoBefeHa [0 rpadika
yHKUIT Y = ex y Touui (0; 1), yTBOpIOE 3 O0-
[AaTHUM  HanpaAMoMm oci  abcuymc KyT 45°
(man. 4.1).
KyToBuii KoeiLliEHT AOTUYHOT, 0O4YEBUAHO,
[opiBHIOEe tg45°, T06TO k = 1.
Uwucrno e Bigirpae 3HauyHy ponb y Mmatema-
TUYHOMY aHasli3i, a PYHKLit0 Yy = ex Ha3nBalOTb LLe eKCMOHEHTOHO0.
Uucno e - ippauioHasibHe, e ~ 2,7182818284...

Norapunm uymcna b 3a ocHOBOWO € HasMBalOTb HaTYy-
panbHUM i no3HavatoTb Inb.
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Y 6inbLIOCTI Ka/IbKyASATOPIB i KOMM IOTEPHUX MpoOrpam € Ha-
Typa/lbHUIA norapudmM, MO3HAYEeHHA AKOro 36ira€TbCs 3 HalmMm
MO3HAYEeHHSAM.

Norapugmn  BUKOPUCTOBYHOTE A5t

5. 3acToOCoByBaHHA onucy peasibHUX Npouecis y i3unui,
norapudmis gnst onmcy  XimiT, acTpoHomii. Tak, Hanpuknag,
peanbHMUX MPOLECIB BigoMuii BueHun K. LlionkoBcbKuUiA

(1857-1935) BwuBIB hopmyny 4OsA
pO3paxyHKy abCco/oTHOT (XapaKTepUCTUYHOT) LUBUAKOCTI pakeTu,
AKa MIiCTUTb norapudm. lig yac 6yaiBHMLTBA CTaBKiB MOTPiIGHO
BpaxoByBaTW KiNbKiCTb BOAW, WO NpubyBaTtuMe y CTaBOK Mif 4ac
MOBeHi; po3paxyHKN MpPoBOAATH 3a [AOMNOMOrok fiorapugmis.

ABiikoBuii norapudm ymcna (To6To norapngm 3a OCHOBOK 2)
LLUIMPOKO BUKOPUCTOBYETLCA B Teopil iH(popmauii. Tak, Hanpu-
Knag, BiH Aae 3MOry BU3HAYUTU YUCNO UUDP Yy BHYTPILLHLOMY
KOMM'KOTEPHOMY MOZaHHI 41cna; Ha ABINKOBUX siorapugmax 3a-
CHOBaHO IH(opMaLiliHy eHTponito (Mipa KislbKOCTI iH(opMaLiT)
TOWO. Y Teopil My3nKu, Wo6 BU3HAUUTU, Ha CKIiNIbKN YaCTUH Ai-
VTN OKTaBy, MOTPIOGHO BigLlyKaTn pauioHaslbHE Hab6/IMXKEHHS
ons uncna 1o£21,5 ® 0,585, wo gae 3mory micns 4ogarkoBux 06-
yYMCNeHb OOI'PYHTYBaTU K/aCU4YHWIA po3Mogin OoKkTaB Ha 12 nie-
TOHIB.

JecAaTkoBi norapudmMmu Ta norapugmivyHa LkKana, Wwo ocHoBaHa
Ha uMx norapmmax, BUKOPUCTOBYIOTbCA B 6GaratbOx 061acTax
Haykun, Hanpuknag: y gisuvui (4ns BUMiprOBaHHSA iIHTEHCUBHOCTI
3BYKY B geumbenax), acTpoHOMIT (LIKaia ACKPaBOCTi 3ipoK), XiMmiT
(aKTMBHICTb BOAHEBMUX iOHIB), ceiicmonorii (Wwkana PixTepa), Te-
opii My3uKn (HOTHa LLUKasia BiJHOCHO 4aCcTOTU HOTHUX 3BYKIB),
icTopil (norapnpmiyHa LLIKasa yacy) ToLlo.

Y Npupogi 4acTto TpansseTbCAa 0co6AMBMIA BUA cripani - nora-
pudmivHa cnipanb (Man. 4.2). JlorapugmivHa cnipanb 6yna BnepLue
onucaHa P. [ekapTom i Ni3Hille rpyHTOBHO pgocnifmxeHa H. bep-

Man. 4.3
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Hynni. Po3Mip BUTKIB norapudmivyHoOT cripasi noctynoso 36inbLuy-
€TbCA, ale TX (hopMa 3a/1IMLLIAETLCA He3MiHHOKW. MOoXIMBO, YHac-
NigoK Ui€el BNacTMBOCTI norapmgmivHa cnipaib onucye 6araTo
NMPUPOAHNX NPOLECIB 3POCTAHHA YU CrafaHHA, PO3MILLEHHSA KBITOK
COHSALLHUKIB, NOAI6HUX A0 MyLUesib Ma/TiOCKiB (Man. 4.3) ToLlo.

AK 3a3HayeHO BULLe B LbOMY Mapa-

6. EkcrioHeHTa B onuci  rpadui,  (PyHKUilO y = ex Ha3uBaroTb

peanbHUX NpoLecis €KCMOHeHTOo; iHWI (QYyHKUIT 3 oc-

HOBOIO € Ha3MBarOTb TaKOXX eKCMNoTeH-

wiannbHUMK. Li yHKUIT BigirpaloTb 3Ha4yHy posib Yy nobyTti Ta
Hayui. Po3rnaHemo Kisibka npukiagis.

MabyTb, BU NOMITWUAN, WO KOAU 3HATU KUNASYUA YalHUK 3
BOrHIO, TO Cro4aTKy BiH WBWAKO OCTUrae, a roTiM OCTUTraHHs
e HabaraTo nosinbHiWe. Lle BigbyBaeTbCcs TOMy, WO LUBUAKICTb
OXONOMKEHHA MpOonopuiiHa PI3HULI MK TemnepaTtyporo 4aii-
HUKa i TeMnepaTryporo HaBKOJIMLIHLOIO CepefoBuLla. AKLLO Cno-
yaTKy Temnepatypa 4ariHMka popiBHioBana TO0, a TemnepaTypa
noBiTpsa - TXx, To yepe3 T ceKyHA Temniepatypa T 4daliHUKa BUpa-
XXaeTbca opmynoto T = (7" — TO)e~/ri+Ti, Ae K - 4ucno, Lo 3ane-
XXUTb Bifg hopmun variHMKa, MOoro martepiasy Toulo.

3MiHY KiNbKOCTiI HaceneHHs B HaceneHOMY MYHKTI MpoTArom
He3Ha4yHoro iHTepBa/ly 4acy MOXKHa rnogaTtu 3a [ornomMmoroto qop-
mynu N = N0eki, gg N - umcno nwogeii nmpm 7T=0, N - 4ducno
nojer Ha MOMEHT 4vacy T, K - Aeska MnocTilHa.

Pagnmo 3HaiiTn B niTepatypi Ta IHTepHeTI iHWI UikaBi 3acTo-
CyBaHHS norapmngmiB Ta eKCroHeHTN.

MpoTarom XVI cT. 3Ha4yHO 3pic ob6car po-

6iT, AKi noB’A3aHi 3 HabAM>KEHUMU 064YUC-

JIEHHAMW NifJ Yac po3B’A3yBaHHSA NPUKNAAHNX
3agay (0co6nmBo B acTpPOHOMIT). HalibinbLlui TpygHOLLI BUHUKaN
npu AiNeHHI Ta MHO>KeHHI BE/IMKNX YUCen.

Cawme B ULeit yac 6yno BMHaaeHO norapudmun, siki jasanmn 3mory
3BOANTU MHO>KEHHS | AiNeHHS ymcen Ao, BiAMOBIAHO, A0AaBaHHS i
BifHIMaHHA norapudmis. LLIMpOKOro 3acTocyBaHHA forapugmm
OTPpUMaN MicNs TOro, AK He3afedXXHO OAWH Bif O4HOT0 CK/Iauv
Tabnuui norapugmis asa maTemaTukM [>K. Henep i 1. bropri.

LLloTnaHacbkmii maTeMaTuK [>K. Henep y KHM>KKax, BUAAHUX
y 1614 i 1619 pp., cknas Tabnuui norapuctmis CUHYCIB, KOCUHYCIB i
TaHreHciB KyTiB Big 0° go 90° 3 KpoKOM B 1 MiHYTY, Lo 6yno gy>ke
UiHHMM Ans acTpoHomis. LLBeliuapcbknii MmaTemaTuK |. Bropri cBoi
Tabnuui roTysas, LUBUALLE 3a Bce, We o 1610 p., ane BUIALLAN BOHU
nuvwe B 1620 p., a ToMy He Habynu nonynsapHoCTI.

Mepwi Tabnuui pfecATKoBMX norapudmis y 1617 p. Bugas
aHrnincbknii maTemaTuk M. Bpirc (1561-1630), a HaTypa/lbHUX
norapucpmis - 'y 1619 p. iHWMIA aHrnilicbkMiAi MaTeMaTUK
k. Crengens (1607-1647).
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k. Henep I. Bropri 1. Einep
(1550-1617) (1552-1632) (1707-1783)

CyyacHe O3HauyeHHs, norapuma fas BUAATHWUI MaTeEMaTUK,
(hisvk, MexaHiK i acTpoHom J1. Elinep. BiH Tako>K yBiB MOHAT TS
OCHOBW slorapnma, no3HayeHHs log i e.

Y 1623 p. aHrnilicbknii MaTemMaTuK E. l'yHTep (1581-1626) Bu-
HalLLIOB LLKasTy, Ha AKIA I'PyHTYeTbCsS norapmmivHa niHiika, aKy
NnoTiM HEOAHOPa30BO YAOCKOHa/oBaNM i gka o 70-x pokis XX cm.
6yna obuncnoBabHUM 3ac060M An1S NpeACcTaBHUKIB 6araThbOX cre-
LianbHOCcTeR. TiNbKK MiCNA MOLWMPEHHS KaulbKyNATOpPIB Ta iHWKnX
CydacHuX 3aco6iB 064MCNEHHS norapuMiyvHi Tabamuyi Ta NiHilKu
nepecTanm 6yTun 3acobamy 06YMUCNEHHA Ta MoCiM CBOI 3aKOHHI
MicUS B My3esiX MaTeMaTUKM.

o Lo Ha3mBaroTb Iorapmgmom ymcna b 3a ocHoBOK a? o Mpu akux a i b
Mae 3micT Bupas log*? o 3anuLliTb OCHOBHY fI0rapuMiyHy TOTOXHICTb,
0 CdhopmyntoiiTe 1 4OBEAITb OCHOBHI BNACTMBOCTI florapudmis, o 3anu-
WiTb (hopMy/y Mepexomy [0 iHLLIOT OCHOBM Ta Hacniaku 3 Hei. o Lo Ha3u-
BalOTb JECATKOBUM JIOrapudMoM, a Lo — HaTypasibHUM S10rapugmom?

Po3B'sXiTb 33afadi Ta BMKOHATe Brpasu

1.1. (¥YcHo.) AkKi 3 Bupasis MaroTb 3MICT:
1) log2(-1); 2) 1g8; 3) logio; 4) In1,5?
Uun npaBusbHa piBHICTb (4.2—4.3):
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3Hangitb (4.4-4.5):
4.4. 1) 10£99; 2)10e216; 3)108171; 4) 1o£749.

4.5. 1)loe51; 2)10e327; 3)10£77, 4) 10£525.
O6uncnite (4.6—4.7):
4.6. 1) 30837, 2) 0,81080,83.

4.7. 1) 0,91080,90,5; 2) 5178,
\1 3Halhgite (4.8--4.9):

] ] oA
48. i)1089]; 2) ioe27; 3) 4) 170,001;
5) 1063713; g 7) bENIBL; gy 1AI0/I0.
2
a9, b 1087l 2) 3) 4) 170,0001;
5) 6) 7) 10M70/17; gy 1£1000/10.
5
3HaligiTb 3HaueHHs Bupasy, akwo a > 0, a 1 (4.10-4.11):
4.10. 1) loéaas; 2) lotada-, g 4)
a a
4.11. 1) loéaas, 2) logada-, 3) lo&an/7; 4

3HangiTb orapudMn HaBedeHMX Yncen 3a 0CHOoBOK a (4.12-4.13):

4.12. 1) 8 AKUWOo a = 2;
2) 125; nle; 25, akwo a = 5.
4.13. 1 , AKLWoO a = 3;
) 243 n
2) 1 AKWOo a = 4.
) 16 Ly

Po3B’aXiTb piBHAHHA (4.14-4.15):
4.14. 1) 2x = 7, 2) 1X+#1 = 9.
4.15. 1) 3x = 5; 2) 11x! = 8.
O6uucnite (4.16-4.17):

4.16. 1)1 2) 27.
2 4 4 -

417.1) 2) 16.
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3HangiTb 3HaueHHs Bupasy (4.18—4.19):

i log» 4
4.18. 1) 2310825, 2) ‘ 3) 514077, 4) TIN3-1
ilog425
4.19. 1) 17210gi’3;  2) | 3) 914072, 4) 1510™2-1.
O6uucnite (4.20—4.21):
4.20. 1) log63 + log62; 2) log! 32 - log! 16;
3) logg /IO - logg n/2; 4) Ig4 + 1g25. 2
4.21. 1) log213 + log217; 2) logjno-logilo;
3) IgT30 - 1g>/3; 4) log64 + log69.
3HaligiTe 3Ha4yeHHS Bupasy (4.22—4.23):
422 ) 102V 21 T gld8 4y 109781
KIT? =y 16ge 16 Iff27
4.23. 1) \ 2) 1 3)i 4)

Mponorapugmyinte Bupas (a > 0, b > 0, ¢ > 0) (4.24—4.25):
4.24. 1) 8a2&7n/c 3a ocHoBow 2; 2) “an[bc5 3a ocHOBOW 7.

4.25. 1) BI'Ya&c7 3a ocHoBoOlO 3;  2) 3a OCHOBOMO 5.
5
3HalgiTe X 3 ymoBu (4.26—4.27):

4.26. 1) Igx = 1g4 - 1g2 + 1g3; 2) log424 + log45 - log46 = logdx.
4.27. 1) log5x = log534 - log52 + log54;
2) 1g8 - lg4 + Ig5 = Igx.

4.28. faHo: Igx = a, gy = b. BupasiTb yepes a i b gecartkosi no-
rapngmu yucen:

1) xy; 2) 3) y3,
i y
4) x4 5) x3y2,  6) tfxy.
g 4.29. Bigowmo, wo Ig2 « 0,301. 3HaigiTb:
1) 1g20; 2) 1g2000; 3) 1g0,2; 4) 1g0,02.
4.30. Bigomo, wo Ig5 ~ 0,699. 3HaigiThb:
1) 1g50;  2) 1g500; 3) 1g0,5; 4) 1g0,005.

O6uncnite (4.31-4.34):
4.31. 1) log2(4109636); 2)
3) logl>5log48; 4) 1g(5109749)2.
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4.32. 1) log3(310g5125); 2)
3) logo,7510g816; 4) 1g(21g105)3.

4.33. 1) 2)
LLI32 3
3) . 4) log3272.
4.34. 1) 2)
t/213
3): 4) log9x/3.
4.35. MponorapudmyiiTe BUpa3 3a 0CHOBOW 2 (& > 0, b > 0, ¢ > 0):
) ab7
) ‘ 2) ’327”
c
4.36. MNMponorapucmyiiTe BUpa3 3a 0cHoBo 3 (a > 0, b > 0, ¢ > 0):
1) ~270K
2 2) V9&3

O6uncnite (4.37—4.40):

In27 + InlI2 log8 27-21o0g8 3
4.37. 1) 2)
In2 +21n3

log1281 + logl2 64

4.38. + ’
1) 210912 3 +310g12 2 IN6-1nI2

(1 \]logi8l
4.39. 1) g 2) 91-log3s;

3) 2logi25Hoglee2s. 4 lg—Ig2

1. .0
r1\glosis
4.40. 1) 7 5 2) 42-log26;  3) 3109916-log2i8. 4) looolg2-lga.

3HaligiTe X, AKWo (4.41—4.42):
4.41. 1) logo,6x = 510go,63 - | logo,627 - 310go0,66;

2) log2x = log48 + 21og45 - log42.
4.42. 1) logigX = 210gi86 - 21ogi84 + 3logls™!O;
2) lgx = logioo32 + 21ogioo3 - logioo?2.
4.43. Bigomo, wo log32 = m, log37 = n. BupasiTb yepes m i n:
1) log314; 2)logas6;
3) log328; 4)log27.
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4.44. Bigomo, wo log23 = x, 1og25 = Y- Bupasitb yepes X i y:
1)log215; 2)log26;
3)log275; 4)logab.
Po3B’aXiTb piBHAHHA (4.45—4.46):
445, 1) 4x -4+ 2x-5=0; 2)25x - bxtl +4 =0.
4.46. 1) 9 - 3x -2 =0; 2) 4x - 2X+2 + 3 = 0.
4.47. [NosepniTb popmyny aXesb = blos'a.
MopiBHATe (4.48—4.49):
4.48. 1) 710"9 i 9log87; 2) 2Ig3 i 3lg2 + 0,1.
4.49. 1) 5lg2 i 2Ig5; 2) 4log37 - 0,1 i 7log34.
O6uncnite (4.50—4.51):
4.50. 1) 25-8logie3; 2) log43 + Ig4 + log2710.
4.51. 1) 34-6109272; 2) log625 + Ig6 + log510.
3HaligiTe 3HaueHHs Bupasy (4.52—4.53):

4.52. 1)Intgl6° + Intg74°;

4.53. 1) Igtg89° + Igtgle;

O6uncnite (4.54—4.55):

i 3 1
4.54. 1) 510975; 2) 2logs2; 4) 321°g253,

i 2 1
4.55. 1) 210gs2; 2) 310973, 4) 53log<<

4.56. PO03B’sKIiTb PiBHAHHA X2 + 31083x = 6.
4.57. PO03B’s>KIiTb PiBHAHHA X2 - 5108« - 12 = 0.
4.58. O6uncnite 1g22 + Ig5 + 1g20.

XKuTTeBa MaTemMaTUMKa

4.59. Bigomo, WO Aopocna NavHa, fka BUKYproe 1 uurapky Ha
OeHb, yKopouye cBiii Bik Ha 10 xB, nignitok - Ha 12 xB. Ha
CKiJIbKM BKOPOTUTL CBIli BiK 3a MicsLUb NMigNiToK, SKWO BUKYpPIO-
BaTuMe 2 uMrapky Ha feHb?

4.60. 3apobiTHa nnarta OneHn NponopuiiiHa Ao KifIbKOCTI Bignpa-
LUbOBaHMX rogvH. 3a Micdaub BOHa BignpautoBasia 170 roguH Ta
oTpumana 4590 rpH. CKinbku rognH Tpeba BignpautoBatn OneHi
B HacTYMHWIA MicALb, AKLLO BOHa Xo4de oTpumatn 4860 rpH?
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3aB&anus
[MepeBipTe CBOWO KOMMETEHTHICTD! No 4

1. 3HafiTb MHOXMHY 3HaydeHb PYHKLITY =3 |
A b B r a
(-ra; +1] 0; 1) 0; 1] 0; +n) [1; +ra)

2. YKaxXiTb MNPOMIKOK, AKOMY Ha/leXUTb KOPiHb PiBHAHHA

2X =——
16
A B B r Jil
(-5; -4) [4; +1) [-3; 3] [-4; 0] (-n; -5]
3. CKOpoTIiTb Apib
P AP 2coB2a
A [2) B r il
Bin2a coi2a Bina ?Bin2a ?coaza

4. 3HaifiTb HaiMeHLWNI KOPiHb PIBHAHHA X|X| - 3x = 0.

A b B r il
iHWa
3 0 -3 -1.5 BiANoBigb

5. ¥YKaxiTb, CKiJIbKN MOXHa CKAacTu Pi3HUX ABOLUKDPOBUX
umcen i3 yncp 1, 2, 3, 4, 5, 6, npuyomy UMUdpU B YUCNI He
MOBTOPHOTHLCA.

A B B r a

24 25 26 28 30

6. YKaxXiTb TOUKY MiHIMyMYy (PyHKLITYy = 3x2 - X3.

A b B r il
_ hyHKUiA He Mmae
1 0 1 2 TOUKU MIHIMYyMY

7. Ha MantoHKy 300pakeHO rpadikym GyHKUin y = /(X) |
Yy = A(X), BU3HaYeHUX Ha NpomMixKy [-5; 3]. ¥YcTaHOBITbL Bigno-
BiJHICTb Mi>XK aprymeHToM Xo (1-4) Ta 3HayYeHHAM QYHKLUIT

y = /(x0) (A-A).
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y=1f ABBTI [

X

AprymeHT 3HaueHHs PyHKLUIT
1 Xo - abcuuca TOYKM NepeTUHy rpapika A -2
pyHKLUIT Yy = 7(X) 3 Biccto Oy
2 X0 - TOYKa MiHIMYMY (QYHKLUIT Y = 7(X) B 0
X0 - Touka MakcumMymy yHKLitTy = /(X) B 2
4 x0 - abcuyuca TOUYKM NepeTuHy rpagikis I 3
pyHKLiA Y = /(X) Ty = A(X)

w

A 4
8. P0GITHMK, npaulryvn camMoCTiliHO, MOXE BUKOHATU [eAKYy
po6oTy 3a 20 rog, a pobiTHMUA - 3a 30 rog. 3a CKiJibKM FOAuH
BOHV BUKOHaKTb Pob0Ty, AKLLO 6yayThb npawtoBaTy pasom?
9. 3HanpiTb NepLnii 4YneH reoMeTPUYHOT Mporpecii bn, AKLO
b2 = 8, b5 = -64.

H JIOTAPVNOMIYHA ®YHKLIA,
hd T BIACTUBOCTI TA TPA®IK

. dyHKUi0, 3afaHy (opMYysIo
1. Norapugpmiuna y =\ogaX (a 0, a 4), Ha3uBa-
(pyHKUist Ta i1 rpacpik 0Tb IOrapUMIYHOI (IYHKLEH.
Mpuknagn norapumMivHNX PyHKLA:
y = loghx, y = log! X, y = log"x, y =log”™ x Touio.
2

Mpu a > 0, a ¢ 1 BUpa3 logax mae 3MicT nuLle ana noAaTHUX
3Ha4yeHb X. Tomy

obnacTio BU3HaueHHA YHKLUIT ¥y = logax € npoMi>KOK

(0; +u
ah( i ANA NOKasHMKOBOT PYHKLIT, pO3r/IisHEMO NpUKIaamn norapud-
MIYHMX PYHKUIA i nobyayemo rpadikm LUnx QyHKLUIA 3a TouKamu.
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y = lof£2x. Cknagemo Tabnuui 3Ha-
YeHb PYHKUIT 418 AEKINIbKOX 3HaYeHb
aprymeHty x > 0.

1 1 1
X 1 2 4 8
8 4 2

y 3 -2 -1 0 1 2 3

Mobynyemo rpagik PyHKUIT
y = lof£2x 3a Toukamun (man. 5.1).
Ockinbkn x > 0, 1O rpadik He nepe-

TUHaeE Bicb opauHat, asie npu X 0 rpadik Habnm>kaeTbCca 40 OCi
opAviHaT, To6TO BiCb Y - acMMMTOTa Lboro rpadika.

uio y-ioa! x. Cknagemo Ta6-

JIMUKO 3HAY€Hb.

1 1 1

X 1 2 4 8
8 4 2

y 3 2 1 0 -1 -2 -3

Mpadhik PyHKUIT y - 105X 306pa>KeHO Ha Ma/TlOHKY 5.2.

AKWO Ha OAHOMY MaJIlOHKY 300pasnTn rpadiky  (yHKLIN
y = 2x iy = 1o£2x (man. 5.3), TO MOXHa MOMIiTUTK, L0 BOHU CU-
METPUYHI BiJHOCHO MPAMOT y = X.

Lle MOXXHa NOACHUTU TUM, L0 PIBHOCTI ¥ = 2X i X = lof2y 3a4al0Tb
OOHY M Ty camy 3a/IeXKHICTb Mi>K 3MiHHUMK X i y. LLLo6 Big piBHOCTI
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X = I0£2Y nepeiTn go piBHOCTI y = 10"2x, Tpeba MNOMIHATU MicUAMMK

3MiHHI X Ta 'y, a Ha rpagiky - oci X i y. LM i nosacHoeTbCS cume-

Tpisa rpadikiB pyHKLIN y = 2x Ta'y = 10£2X BifHOCHO MPSIMOT Y = X.
Mo>kHa 3po6uUTn 3arasibHUii BUCHOBOK MpO Te, LU0

d

rpadikm NOKasHUKOBOT (PYHKUIT ¥ = ax i norapudpmiyHor
OyHKUIT Yy = lofax, WO MawTb OAHAKOBi OCHOBU &, CUMe-
TPUYHI BiAHOCHO NPAMOT Y = X.

2. BnacTunBoCTI
norapumiyHor
PYHKLIT

BuKopuCTOBYHOUM BUCHOBOK MNPO CU-
MeTpito rpadikiB yHKUIN y = ax Ta
y = logax BigHOCHO oOCi y = X Ta OTpu-
MaHi 3HaHHA Npo rpadikv nokKasHu-
KOBOT (YHKLUIT, MOXHa cKazaTu, Lo

rpadpiku BCiX (PpyHKUiN Buay y = logax, ge a > 1, cxemaTU4HO
BUIMA[aI0Th Tak caMo, AK rpadik gpyHkuii y = log2x (man. 5.1), a

akuo 0 < a < 1, - To Tak camMo, fK rpaik yHkKuUiIT y = logrx
(man. 5.2).

CVICTeMaTI/ISyGMO

BNacTUBOCTI  slorapupmivyHol  PyHKULIT

y =logax npu 0 <a <1 Ta npu a > 1y BUrnagi taénuui.

Ne
1

o o1~ W

10

BnacTtuBictb

O6nacTb
BM3HAUEHHS

MHOXMHa
3Ha4YeHb

MapHicTb,
HenapHICTb

MepiognyHicTb
Hyni dyHKLIT

Mpomidkku
3HAKOCTa/10CTi

Mpomidkku
MOHOTOHHOCTI

EkcTpemymm
AcumMmnTtoTa

pacik
PyHKLIT
NpPoOxXoAuTb
yepes TOUKY
(1; 0)

O<acxl1 a>1

(0; +1n) 0; +1)
yeWu yeWu

Hi napHa, Hi HenapHa Hi napHa, Hi HenapHa

HenepiognuHa HenepiognuHa

y=0npux-=1 y=0npux-=1
>0npnxe (0; 1); y>0npuxe (1; +ra);

¥<Onpp|/|xe(£; +|/?) y<0npuxe (0; 1)

Cnapae Ha (0; +T)  3poctae Ha (0; +T)

Hemae Hemae
x=0 x=0
V y
0 0o /1 *
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Po3rnfgHemMo npukiagn BUKOPWUCTaHHA BNacTUBOCTENW nora-
pPUMPMIYHOT PYHKUIT.

1) 10éa2,7 i 108a2,9; 2) 1om03] i lor0>3].

Po3B’aszaHHA. 1) dyHKuUig y = 10£3x 3pocTae Ha (0; +T), ToMy
OiNbLLUOMY 3HA4YeHHKO aprymeHTy BignoBigae Oinblle 3HAYEHHS
dyHKuiT. Ockinbku 2,7 2,9, 10 10"33,7

2) dyHKyia y = 10£0,3x cnagae Ha (0; +T), Tomy OiNbLIOMY 3Ha-
YEeHHIO aprymeHTy BignoBifae MeHLWe 3HayeHHs (QYHKUIT.

OcCKifibKU — < To 1lor0>3— > loun0)3-.

BignoBigb. 1) 10832,7 < 10832,9; 2) 10603 1 > 10803
o "N

a(@=0,a 1)3o04MHNLEID, AKLLO:
1) 108a5 < 108a4,5; 2) 10£a3,8 > 10£a3.
Po3p’aszaHHA. 1) Ockinbku 1lofab < lofa4,5, a 5> 4,5, 710
MEHLLOMY 3Ha4YeHHKO apryMmeHTy BignoBigae 6GisibLie 3HAYEeHHS
dyHKUiT. Tomy yHKUiA y = lofax cnagae, a omke, 0 < a < 1.
2) 1o0£a3,8 > lofa3 i 3,8 > 3. binNbWOMY 3HAYEHHIO aprymeHTy
BiAgnosigae 6inblwe 3HavyeHHA QYyHKUIT. PYHKUia y = lofax
3pocTae, Tomy a > 1.
BignoBigb. 1) 0 <a<1; 2)a> 1

1) Y = 1083(2x - *2); 2) Y = 1oéx(4 - x\

Po3B’a3zaHHA. 1) O6nacTb BM3HAYEHHA 3HaxX04MMO 3 YMOBU
2X - X2 > 0. Po3B’A3aBLUN L0 HePIBHICTb, oTpumaemo X € (0; 2).
2) O65acTb BU3HAYEHHS 3HaAAEMO i3 CUCTEMU:

X >0, X >0,
1 X1, IX01 xe (0; D)u(l; 4).
4-x>0; X<4
Bignosiagb. 1) (0; 2); 2) (0; 1) o (1; 4).
AHanisyroun rpaikun norapud@mivyHoil yHKuUii npn a > 1 i
0 < a < 1 Ta BNacTMmBOCTI, 3i6paHi B Tabnuui, MOXXHa NMpuUATN JO
BUCHOBKY, LLO

lofab > 0, AKWo a i b po3TawosBaHi No ognH GiK Big 1,
T06TOAa =1, b>1ab00<a<10<b<l
10£0& < 0, AKWO a i b po3TaluoBaHi No pi3Hi 60Kn Big 1,
T06ToO0<a<l b>laboa>10<b< 1

BukopuctoBytoun Ue NpasBuao, MOXXHa rMOpiBHIOBATW Jsora-
prvmMn 3 Hynem Ta Mid>K co60H0.
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Moka3HmKoBa Ta norapugmivyHa yHKLiT
1°£i 6 <0 (ocKinbkn 5>1, —<1);
7 t

log23 > 0 (ockinbkn 3 > 1, 2 > 1).
“~log! 2 <log71,1 (ockinbku logl2 < 0, log71,1 > 0).

3 3
JlorapmiyHy (QyHKLUiIO LLUUPOKO 3a-
3. 3acTocyBaHHS CTOCOBYIOTb [AJ/11 OMUCY peasibHUX
norapugmiyHoT npouecis. Tak, Hanpuknag, Jora-
PYHKUIT Ans onucy pudpmiyHa QyHKLIA MoAenoe npo-
peasibHMX MpoLeciB Lecu LUBMAKOrO 3pOCTaHHs abo 3arty-

XaHHA, TPMBAJIOCTI XiMIYHOT peakuit,
a TakoX, Hanpukiazg, 3aKoHW 3MiHM poboTU rasy, 3MiHW cun
BiAUyTTA Big cuam 30ymkeHHs (McuxodisnyHuii 3akoH Bebepa),
3MiHU TUCKY Bif 3MiHU BUCOTW TOLLO.

Jlorapnmmn BMKOPUCTOBYHOTLCHA TakKoXX y GaHKIBCbKil cripasi.
AKLWo, Hanpuknag, BKAaAHUK MOKIaB y 6aHK Ha Aeno3uT MeBHY
CyMmy rpowlei nig 12 % pidHUX i Xo4ue [i3HATUCSA, Yepe3 CKiJIbKKU
pOKiB CcyMa noagoiTbCA, TO ANA PO3B’A3yBaHHA L€l 3a4a4i, BUKO-
pucToBytoun hopmMyny CKaiHMX BifCOTKIB, MaTUMEMO:

= = = Igz «
2A. A T067T0 2 = 1,127, n = logl12 2 gl 12 6,11.
Takum 4mHOM, WO6 BKIaZ4 MOLBOTBCA, BiH Mae nepebyBaTu B
6aHKy TpilWKK binblle 6 pokKiB.
Pagnmo 3HaliTn B niTepaTtypi Ta IHTepHeTI iHWI UikaBi 3acTo-
CyBaHHA norapumivHoi (pyHKUiT Ta nigrotysatu npeseHTayito
O/ BUCTYNY nepej K/1acoM.

0 AKy PYHKLit0 Ha3MBalOTh TOrapudPMiHHOK? O AKOK € 06n1acTb BU-
3HauYeHHA norapugMivHOT (YHKUIT? O $K po3TalloBaHi rpadiku
(yHKUIA y = ax | y = logax? O YkaxiTb BacTMBOCTI fIOrapuMivHOi
yHkuit npn 0 <a<1inpu a> 1 B 3a JONOMOro0 SKOro npasuna
logab MOXKHa MOPIBHATU 3 HYNeM?

Po3B'sXKITb 3afayi Ta BKanamTe Bnpasu

5.1. (¥YcHo.) AKi 3 HaBefeHUX (UYHKLUIA € 3pocTarouummn, a
AKi - cnagHumm Ha (0; +T):
Hy="0,7x; 2)y="85%; 3)y=\08"%-, 4)y=K"N7X?
3 6
5.2. fAAki 3 HaBefgeHMX (DYHKUi € cnagHUMu, a sKI - 3pocTaro-
ynmu Ha (0; +°°):
1)y = 62x; 2)y=logix; 3)y = "0,0i* 4)y=-"13x?
5 6
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pozain 1
5.3. MopiBHATE X i Yy, AKLO:

1) logbx > logby; 2) logo,x7x > logo47y.
5.4. MNopiBHAKTE M i N, AKWO:

1) logo,3m < logo,3n; 2) log7m < log7n.
g MopiBHanTe uncna (5.5-5.6):

5.5. 1) log0>23 i log0 24; 2) log1517 i log1518.
5.6. 1) log34 i log35; 2) log0 82 i log0 83.
MobyayiTte cxemMaTM4YHO rpadik (PyHKUIT Ta BKaxiTb 1T BfacTu-
BocTi (5.7—5.8):
5.7. 1) y = log3x; 2) y = logiX.

5
5.8. 1) y = logo,6x; 2) y = log2,7x.

3pocTatouoro um cragHo Ha (0; +T) € dpyHkuia (5.9-5.10):
5.9. 1) y = logtg43=x; 2)y= IonginKx?
3

5.10.1)y=1log ! x; 2) y-log kx?

. COS—

sin60°
3HaligiTe 0651acTb BU3HaYeHHS pyHKuii (5.11-5.12):
511. 1) y = ™N7(2x - 1); 2) y = Mo(3x - X2).
5.12. 1) y = 52 - 3x%); 2) y = loldo"XX - 5x).

MopiBHANTE 3 oguHUMUEHD OCHOBY fiorapugma a (a > 0), AKWwo
(5.13-5.14):

5.13. 1) 10885 < 10&al0; 2) 10882,3 > ™4
5.14. 1) 10&a7 > 10&a8; 2) lo&al5 < 1o0&a20.

5.15. 4ki 3 ToOUOK HanexaTb rpadiky pyHkuii y = logix:
4
13 AI\AT; O)I; 23 B\Ll,_e 3) C4; -1); 4) r(e; 2)?
5.16. AKi 3 TOUOK Hanexatb rpadiky PyHKUiT y = log3x:
3y cCL™N\1 (1
WO~z

5.17. Mobyaynte rpaik QPyHKUIT y =loglx. FAK 3MIHIOETbCA VY,

1) A@Q; -2);  2) B(L; 0);

AKLWO X 3pocTae Big 1 go 8? 2

5.18. MobyayiiTte rpaik QyHKLIT y = “N3X. AK 3MIHIOETLCA Y,
AKLWO X 3pocTae Big 1 po 9?

MopiBHANTe uncnio 3 Hynem (5.19-5.20):
5.19. 1) log57; 2)logi2; 3) log" 4) logl7].
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Moka3HmkoBa Ta norapugmivyHa yHKuiT

5.20. 1) ; 2) ; 9; 3) Iogsil9; 4) logi918.

g [MopiBHanTe 3 oguHuueto umcno a (5.21—-5.22):
5.21. 1) loga7 = 2,19; 2)ogr0® =-2,7;
3) loga5 = -3,1;  4)) lloge® 17 = 2,5.
5.22. 1) logab = -12; 2) loga0,8 = 7;
3) logal3 = 2,7; 4) loga0,19 = -2,7.

5.23. MobyayinTe rpadik pyHKUiT y = log2(x - 1) Ta 3anmwiTb 1T
BN1aCTMBOCTI.

5.24. Mobyayinte rpadik pyHKUii y = log3(x - 2) Ta 3anmwiTtb 1T
BN1aCTMBOCTI.

5.25. Mobyayihte rpadik dyHKyii y =log!X +1 Ta 3anuwite i1
BN1aCTMUBOCTI. 3
5.26. Mo6ypyiite rpacik yHKUIT y =log!X +2 Ta 3anuuwitb 1T
BN1aCTMBOCTI. 2
5.27. 3HaigiTb HaliimeHLlle | Hanbifblle 3Ha4dYeHHS QYHKUIT
i/ =log!X, akwo xe 1i; 16 .
4 L4 J
5.28. 3HalgiTb HalimeHLwle | Hanbisiblue 3Ha4dYeHHS QYHKUIT
y = log!x. akuwo xe —; 3 1.
3 L9 J
MopiBHsAlTe uncna (5.29—5.30):
5.29. 1) log34 i 1, 2) log.3 i 1;
3) 21 log38,5, 4)
16
5.30. 1) log87 i 1; 2) log_35 i 1;
3) 2 i log810; 4)

3HalfiTe 0651aCTb BU3HAYEHHS qoyHK3u,i'|' (5.31-5.32):
5.31. y - log®>1(3—x) + o/x-2.
5.32. y = log5(x-2) +\14-x.

Mobyayinte rpadik dyHKuii (5.33—5.34)

5.33. y=1+log! (x +2).

2
5.34. y =3 +log! (x +1).
4
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3HangiTb 06nacTb BU3HauveHHsA pyHKuUiT (5.35—5.36):

5.35. 1) y = 100,2(1 - coiix); 2)y = lour ,(9 - x2).
5.36. 1) y = 1085(1 + #inx); 2) y = loy.i(4 - x2).

Po3B’axiTb rpaiyHo piBHAHHA (5.37—5.38):

537. 1) log3x =1 - x; 2) logx x - 2x - 5.
2
5.38. 1) logdx = 5 - x; 2) logx x - 2x-2.

3
Mobyayinte rpadik yHkKuii (5.39—5.40):
5.39. 1) y = 31083(x+1); 2) y = 51083(X2-4).
5.40. 1) y = 41084(X-1); 2) Y = 710~N(1-X2).

XKuTTeBa MaTeMaTUMKa

5.41. NNiTo - cnekoTHa nopa poky. Jlikapi pagatb nig yac cneku
nuTn 6araTo BoAMn, afpke Ti BTpaTta Ha 10-12 % cTae HeGe3neyHo
ONA XUTTA nrognHu. Maca yyeHuui 11 knacy 54 kr, a Boga cTa-
HOBUTbL 65 % Macu Tina. BTpaTa AKOT Ki/lbKOCTi BOAM Hebe3neyHa
ONA ydyeHuui?

5.42. 1) Mig 4ac unweHHs 3y6iB KOXXeH i3 5 uneHiB poauHu
TepelleHKiB 3amiCcTb TOro, W06 HabpaTn Bogy B iHAVBIAYya/lbHWUIA
CTakaH, KOPUCTYETbCA MOCTiiHMM NpoTokoMm. Lle npussoguTthb fo
TOro, WO MapHO BUTpayaroTbCA NpmbnusHO 4 n Boau 3a 1 XB.
CKiNnbKM NiTpiB BOAN MOXXe 3eKOHOMUTU poamHa TepelleHKiB 3a
MicAub, y KoMy 30 AHIB, SKLO KOXXEH YUCTUTb 3ybu ABidi Ha
JeHb npoTtarom 3 XB wopasy?

2) (MpakTuryHa [isnbHicTb.) [i3HaliTecs, CKibK1 KOWTye 1 M3 BOAU
y Bawliii micueBocTi. O64YMCAiTb, CKiJIbKM FPOLLEN 3eKOHOMUTL Balla
poAviHa NPOTArom Micsus Nnpu owWaaIMBoMy KOPUCTYBaHHI BOLOHO.



Moka3HmKoBa Ta norapugmivyHa yHKLiT

3. 3Hangits y'(-2), aKkwo y(x) :3

+X
A 5 B r n
-2 -4 -5 5 Bi,cil,ﬁcl-)lfa?,qb
4. CnpocTiTb BMpa3 sin —+a -cos(n+ a).
7
A B B r a
0 2cosa sina 2sina Bi,EiIF(I?)Ié;?,D,b

5. an - apugmeTnyHa nporpecisa, al = 1, a3 = 9. 3HaigiTe a2
A B B r il
5 3 3 abo -3 5 a6o -5 -3

6. Y kKopobui 6 6innmx KynbOK i AeKinbka 4YopHuX. CKifbkuy
YOPHUX KY/NbOK Y KOpPOO6Li, KOMAM MAMOBIPHICTL TOrO, WO BUW-

OpaHa HaBMaHHSA KyJ/ibKa 6i51a, LOPIBHIOE

A B B r a
1 2 3 4 5

7. YCTaHOBITb BIgMNOBIAHICTb MiXK piBHAHHAM (1-4) Ta Woro
po3B’askomMm (A-L).

PiBHAHHA P03B’A30K pPiBHAHHA ABBT
1 tgx=-1 A _ionkkeZ 1

4 2
2 tgx=0 B _+xkkez 3

2 4
3 ctgx=1 B —+xk ke z

4
4 ctgx =0 N xk keZz

4, +xk, ke Z
4
8. 3HalgiTb HalbinbLie 3Ha4YeHHA PYHKLUIT ]
5sinx+7

9. O6uuncniTb N5+ 2-T6 + ~49-20>/6.
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s* norapngpmiyHi
h PIBHAHHA

PiBHAHHA Ha3uBalOTb NOrapuPMivyHNM, SKWO MOro 3MiHHI
BXO4ATb NuLLe Nif 3HaKW norapugmis.

Mpuknagn norapU@MivHUX PiBHSAHB:

I0£0X = -1, 107"2™ + 1oMx = 7, 183 - X) = i£(2 + X2) TOWoO.

Po3srngaHemo geski Bngu norapnmivyHnMX piBHAHb i METOAN TX
pO3B’A3yBaHHA.

PosrnsHemo HainpocTiwe norapud-

1. HavinpocTiwwi MiyHe piBHAHHA 10£0X = b.
norapumiyHi dyHKuia y = I0£ox 3pocTae abo
PIBHAHHSA crnagae Ha BCili cBOiV o6nacTi BU3Ha-

YEHHsl, a TOMY KOX>XHOro CBOro 3Ha-
YeHHs HabyBa€ NuLLe NpPU O4HOMY 3Ha4YeHHI aprymeHTy. OCKinbku
MHOXXMHOK 3HayeHb PyHKUiTy = I0£ox € (-1; +ra), To piBHAHHA
I0£0X = b Mae egMHMI PO3B’A30K Npu byab-AKOMY b, KU MOXXHa
3HaNTN, BUKOPUCTOBYIOUN O3HAYEHHS forapugma: X = ab.

1) log2x = -3; 2) log5(x - 1) = 2; 3) log™x2 -2x) =0.
3
Po3p’azaHHA. 1) log2x = -3; X = 2-3;

2) logh(x - 1) =2; x - 1=52 x-1=25; x=26.

L

3) log! (X2 - 2x) = 0; X2—2X = D X2 -2x-1=0; X12 =1+n/2.
o3 1
BigAesigk. 1)' . 2) 26; 3) 1=-T2.
o
O6nactb [ONYCTUMUX 3HAYeHb pPiB-
2. PiBHSIHHSA BUAay HAHHA lofa/lx) = 10£0a(X) 3apaeTbcs
logaf(x) = logag(x) /(X) >0,

CUCTEMOHO |
£(x) > 0.

OcKiflbKN hyHKLIA Yy = 1ofax - MOHOTOHHa npu X > 0 (3pocTae
npm a > 1 i cnagae mpm 0 < a < 1) i KOXKHOIO CBOF0 3HAYEHHS
HabyBae fimLle NMpu O4HOMY 3HA4YeHHi aprymMeHTy, TO OTPUMAaEMO,
WO Ha 06/s1acTi BU3HAYEHHS piBHAHHA lofallx) = lofag(x) piBHO-
cunbHe piBHAHHIO AX) = A(X).

MoykHa 3pobUTU BUCHOBOK, WO PiBHAHHA lofallx) = 10£aa(x)
piBHOCWU/IbHE CUCTEMI

1(X) = 9(x),
/(x) >0,
ag(x) > 0.



Moka3HmKoBa Ta norapugmivyHa yHKLiT

OCKi/IbKN B CUCTEMY BXOOATb PIBHAHHA /(X) = A(X) i Hepis-
HicTb /(X) > 0, TO NPV BMKOHaHHI LMX YMOB HepiBHICTb A(X) > 0
BMKOHYETbCA aBTOMaTU4HO (aHasIorivyHoO i Npy BUKOHaHHI HepiB.-
HocTi A(X) > 0 HepiBHICTb /(X) > 0 BUKOHYETLCA aBTOMAaTU4HO).

OTXe, OCTaTOYHO OTPUMAEEMO:

piBHAHHA lofa/(X) = lofan(x) piBHOCU/IbHE CUCTEMI
7(X) = é{x), abo 7(X) = é(x),
/(xX) >0 é(x) > 0.

3ayBakmmo, WO 3 HepiBHOCTel /(X) > 0 abo a(x) > 0 Bnbwu-
paeMo Ty, siKa € MpOCTiLo. AKULo obuaBi HepiBHOCTI € cknan-
HUMMW, TO aNropuTM PO3B’A3yBaHHA Oyfe Takuii: 3anmMCcyeMO CWU-
CTeMy, PO3B’A3YEMO PIBHAHHA /(X) = é(X) Ta NepeBipsAEMO KOpPEHI.

2(x2 + 2x - 7) = 1o£2(x - 1).
Po3B’aA3aHHA. PiBHAHHA piBHOCU/IbHE CUCTEMI:
X2+2xX-7-X-1, X2+Xx-6-0,
xX-1=>0; x=>1.

Po3B’a3ytoun piBHAHHA X2 + X — 6 = 0, Maemo Xi = 2; x2 = -3.
Mepwnii KOpiHb 3a40BOJSIBHAE YMOBY X > 1, a Apyrui - Hi.
OTXKe, X = 2 - €AVIHUI KOPIHb PIBHAHHA.

BignoBigb. 2.

PiBHAHHA BUay 10£a/(X) = A(X) piBHO-

3. PiBHSIHHA By cwibHe piBHAHHIO /(X) = aa(x). 3ayBa-

~NeoKx) = 8(X) Xnmo, wo posrnggatn /(x) > 0 (06-

nacTb AONYCTUMUX 3HAYEHb PiIBHAHHS)

HemMae noTpebu, OCKiNbKU BMpa3 aax) € gogatHum i /(X) = aax), a
TOMYy yMoBa /(X) > 0 BUKOHYETbCA aBTOMAaTUYHO.

3x+ 18) = x + 2.

Po3B’aA3aHHA. [aHe piBHAHHA PiBHOCU/IbHE TaKOMY:

Ox + 18 = 3x+2; 9x - 32+ 3x + 18 = 0. Hexaii 3x =1, T > 0. Togi
T2 - 97+ 18 = 0; £1 = 3; 12 = 6. NigcTaBMBLWN OTPUMaHiI PO3B’A3-
K1, MaemMo: 3x = 31 x1 =1 abo 3x = 6 i X = 10£36; x = 10£3(3 * 2);
X =1 +10£32.

BignoBigb. 1; 1 + lo£32.

<K <L <L KK <L <K KK ® <LK KL< A

4. PiBHAHHRA, AKI Mif yac po3s’as3yBaHHSA GiNblU CKNaj-
3BOAATBCA A0 HUX SIOrapUPMIYHNX PIBHAHb MOXXHA
npocTiwnx 3a [OTPUMYBATUCS HUXKYEHABEAEHOTO asl-
fionomoroto snacTun- ropuUTMYy PO3B’A3yBaHHS:

BOCTel norapmdmis
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a 1) 3Haxogumo o6nacTb AOMNYCTUMUX 3HAUYEHb PIBHAHHSA.
2) 3a gonomMorow BnacTUBOCTEN norapudmis 3B04MMO piB-
HAHHA [0 OAHOMo 3 paHille Po3rnaHy TUxX TUMiB.
3) Po3B’A3yeMO OoTpuMaHe pPiBHAHHA, NepeBipsaeEMO Hae>K-
HICTb KOpeHiB 06nacTi AONYCTUMUX 3HAYEHD.
4) Naemo BiAnosiab.

PosrnaHemo npuknagw.
- 3) +iofa(x + 1) = 1.

Po3B’saA3aHHA. 1) Obnactb fONYCTUMMX 3Ha4YeHb 3HaWAEMO i3

. X=-3>0, X>3,
cucTemMm: . X > 3.

X+1>0; x>-1;
2) BukopucTtosytoun dopmyny 10£o(bc) = 10£ob + 10£oc cnpaBa
HaniBo Ha 06nacTi AOMYCTUMMX 3Ha4YeHb, MaeMO
10o65(x - 3)(x + 1) = 1.

3) Tomi (x - 3)(x + 1) =51 x2 - 2x - 8=0; x1 =-2; x2=4.
O6nacTb 4ONYCTUMUX 3HAYeHb 330BOJIbHSAE NMLLE APYTUA KOPiHb.
BignoBigb. 4.

2Ax ) - 2Ax_ 1) 1

CUCTEMM: . 1 x> 1.
X >1;

UacTto norapndmiyHi piBHAHHA 3BO-
OATbCA [0  anrebpaidyHuX  3aMiHOK

t = log j (X).



Moka3HmKoBa Ta norapugmivyHa yHKLiT

logf(x - 1) + logd(x - 1) - 2 = 0.
Po3B’a3aHHA. 1) Hexaln logd(x - 1) = r, To4i MaemMo pPiBHAHHSA
i2+i-2=0;, =1;i2=_2.
2) ™S(x - 1) =1, x-1=41 x1 =5 abo
(X - 1) =-2; Xx-1=42; x2=1".

BignoBigb. 5;

+ 3logx2 = 4.

Po3B’a3aHHA. 1) Bukopucrtaemo opmyny | , AKa

ogs a
cnpasopkyetbca npna >0,a 1, b>0,b 1 HaobnacTi gony-
CTUMMNX 3HayeHb PIiBHAHHA X > 0, X 1. Maemo

log2 X + 3------— - 4,
log2x

2) Hexain log2x = t, tl = 1; ©2 = 3. Togi log2x = 1,

X1 =21=2; log2x = 3; x2 =23 = 8.
BignoBigb. 2; 8.

O fKi PiBHAHHA Ha3MBalOTb NOrapupMivHUMU? O FAK PO3B'A3aTK
piBHAHHA Buay logaX = 6? O fK po3B'A3aTW pPIBHAHHA BUZY
logai(x) = 103a317? ° Ak po3s'asaty piBHAHHA BMAy logai(x) = A(x)?
O £IKOro afiropuTMy MOXHa LOTPUMYBATUCA Mif Yac PO3B'A3yBaHHSA
CKMaHUX N0rapuMiyHMUX PiBHAHB? O Ky 3aMiHy 3MiHHWMX BUKO-
PUCTOBYIOTb Y IOTapUPMIYHUX PIBHAHHAX?

Po3B"sxkiTb 3iigitvi Til ~unKoHiTiTe $HPITSN

Po3B’s>KiTb piBHAHHA (6.1—6.10):

6.1. 1) log2x = 1; 2) loglx =0;
3
3) loghx = -1; 4) logix = 2.
6.2. 1) log3x = 2; 2) log7x = 0;
3) log4x = 1; 4) logbx = -1.
2
6.3. 1) log2(x - 1) = log217; 2) logl(x +3) = log! 5.
8 8
6.4. 1) log™"x +2) = log!5; 2) log4(x - 3) = 10g47.
3 3
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6.5. 1) logx(x +5) =-2; 2) log2(3x - 1) = 3;
3) Iogi(xz +2x) = -1; 4) logd(x2 + 3x + 1) = 0.
6.6. 1) ’ ; 2) log3(5x +1) = 2;
3) Iogi(xz +3x) =-2; 4) log5(x2 - 4x + 1) = 0.
2
6.7. 1) log! (2x - 3) =logx (3x - 2); 2) log5(x + 1) = log5(3x + 4);

7 7
3) logx (x2 -1) =logx (3x -3); 4) log7(x2 + 1) = logi(2x + 7).
5 5
6.8. 1) logx (2x +5) = logx (X + 7);
8 8

2) logo,8(x + 2) = logo,8(2x + 5);
3) log4(x2 - 4) = log4(5x - 10);

4) logi9(x2 + 4) = logi9(x + 4).
6.9. 1) logfx + 21og3x - 3 = 0; 2) log2x - logxx -2 =0.

7 7
6.10. 1) logfx - 2log5x + 1 = 0; 2) log2 x - 21ogxx -3 =0.
2 2

6.11. 3HanaiTb abcuncy TOUOK NepeTuHy rpadikis QyHKLIN
y =log2(x2 + 7x) iy = 3.
6.12. 3HalgiTe abcumcu TOUOK MepeTuHY rpadikiB yHKLUiM
y=logx(x2 +8x)iy=-2.
3
6.13. 3HaigiTb TOYKY MepeTuHy rpadikiB QyHKLil
y=logx(x+1)iy=logx(2x-1).
3 3
6.14. 3HaniAiTb TOUKY MepeTuHy rpadikiB QyHKLUiA
y = logh(x + 4) i y = log5(2x + 3).
Po3B’s>KiTb piBHAHHA (6.15—6.26):
6.15. 1) log3x2 + log3x3 = 10; 2) 510g2V/x -log2x4 =9.

24; 2) logx x4 -71ogx I/x - 12
3 3
2) logl6 log2 log™x = |-

6.16. 1) log2x7 + log2x

6.17. 1) log0,25(x2 + 1)

1]
=

6.18. 1) log2(l + X2) = 9: 2) logglog2log X = | -



6.19.

6.20.

6.21.
6.22.
6.23.

6.24.

6.25.

6.26.

6.27.

6.28.

6.29.

6.31.
6.32.

Moka3HmkoBa Ta norapugmivyHa yHKuiT

1) 21o0g8(x + 1) = log8(4x + 1);
2) [logx (2x -1) = logx (4x - 3).

3 3

1) 2109l (x —1) = logx (2x - 3);
7 7

2) [log7(x +1) = log7(8x +1).

1) log2(3+ 2x - 4) = x; 2) log7(7x-1 - 42) = x - 2.
1) log3(4:3x - 27) = Xx; 2) log3(5x+2 - 20) = x + 1.
1) ~(x +1) +7"3(2x - 1) = 2;

2) N 7(2x - 1) = 210973 - log-ix - 4);

3) 10g3(3 - x) - 1 = 210932 - log3(4 - x);

4) 10£2(2x - 1) + 1o£2(x + 1) = 1o£2(x + 2) + 2.
1) log-¢x - 4) + log5(10 - x) = 1;

2) 1of£2(x + 2) + 1o£2(x + 3) = log23 + 1,

3) IE(x - 1) - 2 = 18(2x - 11) - 1g50;

4h) N(x+3H+1="3[3Bx -1+ (x+ 1.
1) logf*+ 1) - 27™7(x + 1) - 3=0;

2) 1lo£2x - A"™X2 - 8 = 0;

3) log3(x +1) - 121093 LIx +1 = 0;

log2x +1 3 -log2x
1) log2™ - 2) + BMN5(x - 2) - 4 =0;
2) 1("M2x - log”™3 = 0;
3) log4(x -1) - 61og4 +1=0;
2 1 ,

log3x ‘ Iong-2_

3HaligiTh Lini KopeHi piBHAHHSA
a H P P logix-1 log7x -3

3HaligiTb KopeHi piBHAHHA loglx + Zlogxg =3.

3
3HangiTb KopeHi piBHAHHSA logbx - 3logx5 = 2.
Po3B’aiTb piBHAHHA (6.30—6.37):
6.30. 1) log3(6 + 3x) =3 - x; 2) ™_2X(2x2 -x - 1) =1
1) log2(4 + 2x) =5 - x; 2) log™2 +x - 2) = 1
log-jui?' - 3) + log-jui?" - 1) = 1.
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6.33. 1082(9" - 1) + 1082(9" - 2) = 1.

6.34. 10£7(3x - 6) + 10£72 = 10£T(x - 2).

6.35. 1083(3x + 1) - 10832

1oé3(x - 3).

2) 5 - loa7 x = 4"1087 X.

6.37. 1) 10€3(9%x)1or3 2) 4 - lo£2 x = 31082 x.

loa3(2x2 -x)
lor7(2x-1)
loab(2x2 + x)
1082(3-4x)

6.38. CKi/fIbK/ KOpeHiB Mae piBHAHHA

6.39. CKi/fIbK/ KOpeHiB Mae piBHAHHA

Po3B’aiTb piBHAHHA (6.40—6.42):
2) \Ix-31log2(x +1) = 0.

6.41. 1) yix + 211087(x +1) = 0; 2) 71-x11085(x-2) = 0.

6.42. 1) x| * loE2x = 4x; 2) |xlvioii! (-x) = 2x.
3

XKuTTeBa MaTemMaTUMKa

6.43. MpoXXNTKOBUIA MiHIMYM B YKpaiHi Ha rpygeHb 2018 poky
cTaHoBUTbL 1921 rpH Ha npauesgatHy ocoby, 1626 rpH Ha giTten
BIiKOM A0 6 pokiB i 2027 rpH Ha giTein Bikom Big 6 oo 18 pokis.
PoauHa cknapaetbea 3 5 oci6: Tato, mama, Katpycsa (4 pokun) Ta
wkonapi Mapidka (13 pokiB) Ta Calko (8 pokiB). AKUM Mae
6yTn pgoxig poavHu 3a rpygeHb 2018 poky, wob BiH AOPiBHIOBAB:
1) NPOXXUTKOBOMY MiHIMyMY;

2) 1,5 NMpoOXXUTKOBOro MiHIMyMY;

3) 2 NPOXKUTKOBUM MiHiMyMaM?

6.44. T'ymMOBi MOKPWLLKW KOJliC aBToO-
MOG6iNIA CTUPAtOTLCA, | LOPIYHO KOXKEH
aBTOMObGiNb po3scitoe B noeiTpa 10 Ki-
norpamis rymosoro nusny. CKifibkn Ta-
KOro nuay 3gaTHi BUPoOUTKU 3a piK Yci
aBTOMOOINI  HEBENUYKOro MiCTeuka,
y AKOoMy npoxwusaoTb 6000 poauH,
20 % AKX maroTb Mo O4HOMY aBTOMO-
ointo, a5 % - no gBa aBTOMOGINI?



Moka3HmkoBa Ta norapugmivyHa yHKuiT
- By ==

3aBpaHHA
[MepeBipTe CBOW KOMMETEHTHICTD! 6

1. Ha skomMy 3 MaJltOHKIB 306padkeHO rpadik napHoT pyHKLiT?

A 5} B r Jil
Y,i yi
— cC
|
0 5

2. CKinbKu Uinnx po3B’A3KiB Mae HepiBHICTb 0,3x2+x > 0,09?

A b B r il
0 1 2 3 6e3niy
3. Tino pyxaerbcs MPAMONIHIMHO 3a 3akKoHOM s(t) = t2 - 14t

(t BUMIpIOETBCA B CeKyHAaX, S - Yy MeTpax). Y KU MOMEHT
yacy TifIo 3yNMHUTbLCA?

A b B r il
t=1c¢ t=7c¢ t=14 ¢ t=18 ¢ t=20¢c
4. MK aKMMU MocnifoBHUMU WiNMMU  4YncnaMyu  MIiCTUTbCA

umcno %/-74

A 3 B r i
1i2 0il -1i0 2i-1  -3i-2

5. O6buncnitb cos240° + sin210°.
A B B r il

17
>/3 3 1 1 >/3

2 2

6. Mepep, noyaTtkomMm hyTOO/ILHOrO MaT4Hy KOXXeH 3 dyTOOoicCTiB,
AKUX Y KOXHIM 3 KOMaHZ no 11, NOTUCHYB PYKY KOXXHOMY 3i
CBOIX CYMEPHUKIB i KOXXHOMY 3 TpbOX cyaniB. CKi/flbKU BCbOro
6yno pyKOCTUCKaHb?

A 3 B r a
121 187 242 154 308
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7. YCTaHOBITb BifNOBIAHICTL MiXK Unc/ioBUM Bupasom (1-4) Ta
3HaYeHHAM uboro supasy (A-4).

Uwncnosuin Bnpas 3HaueHHs1 BMpasy ABBTI ]
1 10£279 A 1
3 2
2 loep27 b1 3
2
3 1°&273 B 2 )
3
4 10£3n/3 r
2
4 2

8. 3a rpagikom NoTAr gosiae reperoH y 80 KM 3a AesiKuii yac,
afie OCKiJIbKM BIiH BMMYLLEHUA OyB 3MEHLUUTU LUBUAKICTb Ha
10 km/rog, To nofonas MeperoH 3 24-XBUJVHHUM 3ari3HeHHSAM.
FAKolo € WBMAKICTb NoTAra 3a rpadgikom (y km/ron)?

9. 3HangiTb y rpagycax HalMeHLUWA [oAaTHUM KOpiHb piB-
HSAHHS coB2X - 6coiix - 2 = 0.

§ To JOUAPY@MIH
0 HEPIBHOCTI

AHaIOr4YHO PIBHAHHIO HepiBHICTb Ha3uBaloTb norapudg-
MIYHOIO, AKLLO Ti 3MiHHa BXOAUTb AuvLle Nif 3HaK norapudgma.

Mpuknagn norapnmMivyHNUX HEPIBHOCTEN:

I0£aX > -1, 10£3(X + 1) + I0£3x > 2 Touwo.

Jo HainpocTiwmx norapuMivyHmnx

1. HainpocTiwui HepiBHOCTEl Hanexatb Taki: lofax > b,
norapupmiyHi “Nax < b, lofax 1 b, lofax < b, ge
HepiBHOCTI a>0,adepl, b-uyuucno.

Po3srngaHemo pana npuknagy Hepis-
HicTb lo™ax > b. Yncno b mMoxkHa nogatn K b = lofaflb. Maemo
108ax > |0£aab.

Akwo a > 1, 70 PyHKUiad y = 1lofax 3pocTae i 6i/bLLIOMY 3Ha-
YeHHIO (yHKUIT Bignosigae OGinblle 3HAYEeHHS aprymMeHTy
(man. 7.1). Tomy 3 HepiBHOCTI 1lofaX > lofaab BUMN/IMBAE X > ab
(3Hak HepiBHOCTI He 3MiHKETLCA). OckKinbkn av > 0 (gna 6yab-
Aakmx a >0, a ¢ 1, b € H), To BCi 3HaueHHA X, SAKI 3a40BO/Sb-
HAKOTb HEPIBHICTb X > ab, 3af0BOJILHAKOTL TaKOX i 06/1acTb gony-
CTUMMX 3Ha4deHb HepiBHOCTI X > 0. OcCTaTO4YHUA pPO3B’A30K
HepiBHOCTI: X > ab.
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y =loeax, O<a<l
Man. 7.1 Man. 7.2

Akwo 0 < a < 1, 1o pyHKUiA Yy = 10£0x cnagae i 6ifbLLIOMY 3Ha-
YeHHI0 (PYHKLIT BignoBifae MeHLUe 3HaYeHHSA aprymeHTy (man. 7.2).
Tomy 3 HepiBHOCTI 10”ax > 1ofaab BUMNJIMBAE HEPIBHICTb X < ab (3HaK
HEPIBHOCTI 3MIHIOETLCA Ha MPOTUAEXHWI). Ae B UbOMY BUMALKY
HEMaE rapaHTiii TOro, WO BCi 3HAYEHHS, SKi 33J0BOJIbHSAOTbL HEPIB-
HICTb X < ab, 3340BOJIbHAIOTL TaKOXX | 061aCTb AOMNYCTUMUX 3HAYEHb
HepiBHOCTI X > 0, TomMy po3B’A3KaMu HepiBHOCTI |0£aX > 10faab Yy
BUNagky 0 < a < 1 € Taki 3Ha4eHHA X, ANnd akmx 0 < X < aw.

3a J0oMNoMOorold aHas/1IoriyYHMX MipKyBaHHb PO3B’A3YHOTb HepiB-
HocTi 10£ax < b, 10”ax 1 b, 10"ax < b.

OTxe, Nig Yac po3B’A3yBaHHSA HAMNPOCTIWNX NOorapngmMivyHNX
HepiBHOCTEN BPaxOBYEMO Take:

1) akwo a > 1, TO nNpu nepexofi Big norapupmiyHOT HepiBHOC T
[0 HEepPIBHOCTI, Ika He MICTUTb florapumis, 3HaK HEPIBHOCTI He
3MIHIOEMO; AKWO 0 < a < 1, TO 3MIHIOEMO Ha NPOTUNE>KHWIA;

2) AKWO B OTPMMaHIA HEpPIBHOCTI HeMae rapaHTii Toro, wpo
3HauYeHHA X JojaTHe, TO BPaxOBYEMO 06n1acTb AOMNYCTUMMKX
3HayveHb: X > 0; AKWO Taka rapaHTid €, TO BpaxoByBaTu 006-
nacTb JONYCTUMUX 3HAUYEeHb HeMae NoTpeodu.

AHa/I0riyHoO po3B’A3YI0Th | HepiBHICTb 10£a/(X) > b Ta noAiodHi.

1) 1oé3x > -1;

3) loé7(x - 2) < 2;

2) 10&! x > -2; iowi! x > O
2 2 2

3) 1o£7(X - 2) < 2; 10£7(X - 2) < 10772, 0 <X -2 < 72,2 <x <51.
. or-

4) lodi (x +1) <-1; lor! (x +1) < loar -
5 5 5V5

X+1>5; x>4.

BignoBigb. 1), 3‘2)0<x<4;3)2<x<51;4)x|4.
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O6nactb AONYCTUMUX 3HaYeHb KOXK-

2. HepiBHoCTi BUay HOT 3 HepiBHOCTel 10£a/(x) > 10£aa(x),

~saKx) > lofa/(x) 1 lofap(x) 3apaeTbCs CcUCTe-
1°8J1(X) Al1°€éaé(x) MOIO /(x) >0,
é(x) > 0.

Jani BpaxoBYyEMO BuLLLe3a3HAYEHNI MPUHLMN.
Akuwo a > 1, To 3HaK HepiBHOCTI He 3MIHIOETbCA, 1 TOMYy

[7(x) > 9(x),
HepiBHICTb lofa/(X) > lofan(x) piBHOCWU/IbHA CUCTEMI | /(«) > o,
£(x) >0,
/(X) > é(x),
a HepiBHicTb 10£a/(x) I 10£aa(x) - cuctemit /(X) > 0,

g(x) > 0.

OckifnlbKn B KOXHIiW i3 cuctem g(x) > 0, a /(x) > a(x) (abo
/(X) 1 a(x)), To ymoBa /(X) > 0 BUKOHYETbCA aBTOMaTUYHO, i [0
cuctemMun TI MOXKHa He nucaTu.

Akuwo 0 < a < 1, To 3HaK HepiBHOCTI 3MIHIOETLCA Ha NPOTU-
Ne>XXHWUIA, | Tomy:

/(X)) <g(x),
HepiBHiCTb 10£a/(X) > lofap(x) piBHOCU/ILHA cucTeMi - /(X) > 0,
9(x) >0,
/(X) < 9(x),
a HepiBHicTb 10£a/(X) I 10£aa(x) - cuctemi . /(x) > 0,
g(x) > 0.

Ockinbkn B KOXHI i3 cuctem /(x) > 0, a g(x) > /(x) (abo
aA(x) 1 /(x)), 1o ymoBa A(x) > 0 BUKOHYETbCA aBTOMAaTUYHO, i [0
cucTemMm Ti MOXKHa He mucaTu.

Y3araslbHUMO MeTo/, PO3B’A3yBaHHsA HepiBHOCTI 10£a/(X) > lofan(x)
y Burnaai taénuui (HepisHicTb 1lofa/(x) 1 lofan(X) po3B’A3yeTbCA
aHanoriyHo):

10éa/(x) > 10éa£(X)

O<acx<l a>1
3HaK HepiBHOCTI 3MIiHIOETbCA 3HaK HepiBHOCTI
Ha MPOTUNEXKHWIA He 3MIHIOETbCSA
17(x) < g(x), 17(x) > g(x),

1/(X) >0 £(x) >0
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1) 1loal(x-2)>10€1(2x-3); 2) 1oé5(x2 - 3) 1 1085(x - 1).
2 2

Po3B’a3zaHHA. 1) Ockinbkn 0 < 1< 1, TO 3HaK HepiBHOCTI

3MIHKOEMO Ha NPOTUNEXHUI: X - 2 < 2X - 3. Kpim Toro, Bpaxo-
BYEMO, Wo: X - 2 > 0 (ymoBa 2x - 3 > 0 6yae BMKOHYBaTUCH
aBTOMaTn4yHo). OTXKe, Maemo:

X-2 <2x-3, x>1, /l

X > 2
X-2>0; X > 2;
2) Ockinbkn 5 > 1, To 3HaK HepiBHOCTI He 3MiHOEMO: X2 — 3 1
I x - 1. Kpim TOro, BpaxoByemo, uwo: x - 1 >0 (ymoBa

X2 - 3 > 0 6yge BUKOHyBaTuUCA aBTOMATUYHO). OTXXe, Maemo:
xX2-3>x-1, x2-x-2>0,
x-1 >0; X > 1.

Po3B’A3KM  nepwioi  HepiBHOCTI:

Xx<-1ix1 2 (man 7.3 - cxema

Bropi). BpaxoBywouu, wWo x> 1,
MaeMo pPO3B’A30K cuctemm: x 1 2.

Bignosigb. 1) x> 2; 2) x I 2.

Mig yac po3B’sA3yBaHHA 6iNbLU cKiaa-

3. Po3B’A3yBaHHA HUX JIOrapu@PMIYHNX HeEpPiBHOCTEN BWU-
cKnagHimx KOPUCTOBYEMO MPUIAOMWN PO3B’A3YBaHHSA
norapumiyHmnx norapu@mMivyHMX piBHAHL i NpUHLMNN,
HepiBHOCT el 3a AKMMUW PO3B’A3YIOTbCA HalMpoCTiLli

norapu@miyvHi HepiBHOCTI.
2(x - 1) + 1o£2(x + 5) < 4.

Po3B’sA3aHHA. 1) O6nacTb AOMYCTUMUX 3HAYEHb 3HAWAEMO i3
CUCTEMUN:

X-1>0, x>1,
X+5>0; x>-5;

x> 1.

Ha uii obnacTti Bu3HavyeHHs mMaemo: 1o£2(x - 1)(x + 5) < 4;
(x - 1)(x + 5) < 24 (60 2 > 1).

OcKiNnbKn X 1 0 i

(BpaxoBaHo B 0O/13), TO YyMOBa

(x - 1(x + 5) >0 BUKOHYETbCA

aBTOMaTUYHO.

2) Maemo: x2 + 5x - x - 5 < 16;

X2 +4x - 21 < 0. 3Bigcn -7 < x < 3

(man. 7.4 - cxema Bropi). Man. 7.4
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3) lMoTpibHO BpaxyBaTu 06/1aCTb BU3HAYEHHA QYHKLUIT: X > 1
(man. 7.4 - cxema BHU3Y). OTXe, PO3B’A3KOM [aHOI HepiBHOCTI
€ nepepis MHOXWUH -7 < X <3 ix > 1, To6T0 1 < X < 3.

BignoBigb. 1 < x < 3.

2) Maemo: log, x<-1 i x> - :x 1 3
v
abo logl x=3iO<xCI1—
3
OTxe, | 1a6o x 1 3.
27
Bignosiab. abo x 1 3.

O FAki HepiBHOCTI Ha3uBalwTb sorapudMiyHUMN? O HK po3B’sA3aTu

HepiBHiCTb logax >b npy a > 1 inpu 0 <a < 1? |[o Akol cuctemu

3BOANTbCS HepiBHICTb logal(X) > logag(x) npm a> 1 inpm 0 <a< 1?
P03B"SXKITb 3ii™Miui THA BUKOHAWTE BHPIBY

Po3B’s>KiTb HepiBHicTb (7.1—7.8):

li.i. 1) log5x > log57,;

7.2.

3) logxx <logx3;
2 2
1) loggX > log68;

3) logxx Clog! 5;
3 3

2) logxx>=logxz;
3 3
4) log’x J log79.

2) logxx > logx5;
2 2
4) loggX < logs7.

7.3. 1) log2x < 0; 2) logxxC-I;
3) logxx > 3; 4) logéx 1 1.
3
7.4. 1) log/x J 1; 2) logxx < -1;
3) logx x >0; 4) logdx > -2.

5
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7.5. 1) lof4(x - 1) 12; 2) 1087(x + 1) < -1
3) loil(x +2) > -3; 4) logo,1(x - 2) < 2.
2
7.6. 1) 1085(x + 1) >1; 2) 1ofA(x - 5) < 2;
3) 10£0,30k “ 5) 1 ““2; 4) loni(x + 7)<1.

3
7.7. 1) 1085(x + 1) > 10853 - x);  2) 104! (x —2) > los]. (2x - 6).
7 7
7.8. 1) 1o£7(5 - X) < lo£7(3 + X); 2) iowi! (2x + 3) < 1o£7 (X +5).
2 2
3HalgiTb 06nacTb BU3HavYeHHS pyHKuii (7.9—7.10):

7.9. 1) y = Moé2(x-1); 2)Y =
10Ai(x + 1)
. 3
7.10. 1)y = 2)y = Nioan(x-3).
)y L/1085(x + 3)’ )y (x-3)
Po3B’sa>iTb HepiBHICTb (7.11—7.16):
7.11. 1) 1083(x2 - 2x)< 1, 2) 1080,5(x2 - 3x) < -2.
7.12. 1) 10é3(x2 - 8x)1 2; 2)
5
7.13. 1) 1oé2(x + 1) + loé2x < 1;
2) 1083(x - 1) + 10é3x > 10832 + 1.
7.14. 1) 1082(x - 2) + 1082(x - 1) > 1;
2) I + ly(x + 1) < 173 + 1.
7.15. 1) 2) 182x < 4.
7.16. 1) loa|x-1loa3x-2 < 0; 2) lo82x>1.

2

7.17. TIpn SKNX 3HAYEHHAX X PYyHKLUIA Yy _IFI2 3 HabyBae fopa-
X2+

THUX 3HAYEHbL?

i 1loM0g x +1
7.18. Tpn AKMX 3HaYeHHAX X (PYHKLiSa y — ) 45 HabyBae
X
BiA’EMHUX 3HAYEHb?

Po3B’>KiTb HepiBHICTb (7.19—7.22):
7.19. 1) 1o£0a(x2 + 2x - 3) > 1lo£0a(x - 1);
2) 21085(x + 4) > 10€5(10x + 15).
7.20. 1) 1080,9(x2 - 2x - 3) > 10€0,4(9 - Xx);
2) 21083(x + 1) > 10é3(2x + 5).
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7.21. 1) |IEx - 1] < 2; 2) |10&0,5x - 3| > 1.
7.22. 1) |loeo2x + 1| < 1, 2) |IEx - 2| > 3.
7.23. 3HaligiTe Ha6GINbLWNIA Ui PO3B’A30K HEPIBHOCTI
10€0,7(™ + 1) + 10&0,7(5 - x) I 1o€o,7(X + 7).
7.24. 3HaligiTe HaNGINbWNIA Ui PO3B’A30K HEPIBHOCTI
lo£8(x + 2) + 1o£8(6 - X) < lo£8(x + 8).

7.25. CKiNnbKun LifinX po3B’A3KiB Mae HepiBHICTb

logx log5(x2 -4) > 0?

7

7.26. CKiNnbKn Li/InX po3B’A3KiB Ma€e HepiBHICTb

log, log4(x2 -5)=07?

9
7.27. Po3B’XKiTb rpadiyHo HepiBHICTb log3x < 4 - X.

7.28. Po3B’sXKiTb rpaiyHo HepiBHICTb logx X> X-3.
2
7.29. PoO3B’XKiTb HEPIBHICTb A/19 BCiX 3HayeHb napameTpa a:

1)a 1 loghx 1 0; 2)a * log3x > 1.

XXUTTEBa MaTemMaTUKa

7.30. MicnAa ypokiB y Knacax Aeskorl lWwkKonu 6yno 3iépaHo 0,9 kr
rnanepoBOro CMIiTTS.

1) AKWwo Yy4Hi wWKoNu 3aauwaTu-

MyTb LWOAHA TaKy Ki/bKiCTb nNa-

nepy, TO CKIJIbKM MOXXHa 3ibpatu

Makynatypu 3a 190 HaBYas/lbHUX

OHIB y Ll wkoni? ¥ 30 wkonax pa-

oHy?

2) Ona BupobHuuTBa 1 T nanepy no-

Tpi6HO npubnmsHo 900 m™3 ficy.

AKWO Y4HI LKA paiioHy 34a8yTb

yci naneposi Bigxoan 3a piK, TO

CKiJIbKM flicy BOHU 36epexkyTb Big BUpyokn (y m3)?

3) (MpoekTHa gianbHicTb.) O6’egHanTeca y rpyny no 2-3 yuHi
(yvenuui). Odocnigite NUTaHHSA, AK MOXXHa BMKOPUCTOBYBATW Na-
nepoBi Bigxogwu. ligrotynTe npeseHTauito Ans BUCTyNy nepeq
K/1acoMm.

7.31. MpnbyTOK Manoro nignpmMemMcrsa LWOMICAYHO MPOTArom nie-
poKy 36inbwyBaBcs Ha 10 % BigHOCHO NMPUOYTKY 3a nonepeaHii
mMicAub. MNMogaTok Ha npubyTtok nignpuemctsa (M) B YKpaiHi
cTaHOBUTL 18 %. $Hka BenuMuyumHa cnnadeHoro MMM 3a ui nie-
POKY, SIKLLO MPUOYTOK 3a Nepwmii Micaub NignpuemMcTBa cknagaB
20 000 rpH? OKpyrnuTuv OO0 rPUBEHb.
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MigroTrymnTeca 4O BUMBYEHHSA HOBOro MaTepiany

7.32. 3HalgiTb NOXigHY PYHKLIT:
1) /(«) = x4 2) Ox) = x3; 3) /(X) = cosx;
=> 5) . 6). :
7.33. 1) 3HangiTe NoXigHI PyHKLIN: y = X2, y = X2 -7,y = X2 + 8.
2) MepekoHaiiTeca B TOMy, WO (X2)' = (X2 - 7)' = (x2 + 8)".
7.34. 3HaligiTb NOXigHY PYHKLIT:

5
1) f(X) = 2siNX-X; 2)
X
MepeBipTe CBOI KOMMETEHTHICTH!
in . 2n/5
1. Po3B sXKIiTb pPIBHAHHA
A b B r a
-1,5 -0,5 0,5 15 iHLWa BignoBigb
2. O6uucnite | 10g39 - 310g816.
2
A b B r il
-5 -4 -3 -2 -1

3. BapTicTb TeneBi3opa «Anba» MepeBULLYE BapTIiCTb TesleBi-
30pa «beta» Ha 150 %. Y CKi/lbKU pasiB Tesesi3op «Asbha»
JopoXkuunii 3a Tenesisop «beta»?

A b B r il

yl5pa3a yl8pasa y?2pasm y25pas3a Yy 28 pasa
L 4 .
4. FlKUii 3 KOPEHIB PiBHAHHA HaneXXnTb NPOMIXKKY
tgx-1
?

A B B r n

>KoaeH KOpiHb He HaJ1eXXUTb

arctg3 arcctg3 arctgg arctg 5 LIbOMY MPOMIXKKY
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5. O64YmcniTb 3Ha4YeHHs NOXigHOT PyHKUIT /(X) = 2coBx - 6iinx
Yy TouLi

A 5 B r n
3 2 2 -7 -3
/ v
6. O6unCniTs  Bin-—i-cos—) ~id_cid_.
1 12) 77
A 5 B r i
-1 1 0 1 1
2 2

7. YCTaHOBITb BigMNOBIAHICTb Mi>XK O3HAYEHHSM e/leMeHTIB npo-
rpecii (1-4) i Habopom uucen (A-L), AKi MOXyTb O6yTU LUMK
efleMeHTamMu.
O3HayeHHs efleMeHTIB
nporpecii
1 nocnigoBHI TpU eneMeHTU
apuMeTUYHOT Nporpecii
3 pi3HULEID
2 nocnifgoBHI TP enemMeHTur
apuMeTUYHOT Nporpecii
3 pi3HuUero
3 nocnifoBHi TPU eNemMeHTun
reoMeTpuUYHOT nporpeciit
3i 3HaMeHHVKOM
4 nocnigoBHi Tpu enemeHTn I 1; -3; 9
reomMeTpuYyHOI nporpecii
3i 3HaMEeHHVKOM

A 1 -2; -5
8. Y Kopobui 6ifMX HaMWUCTUH YTpudi Oifiblue, HIDXX YOPHUX.

Bu3HauTe MMOBIPHICTb TOro, L0 HaBMaHHA B3ATa 3 KOPOOKM
HamMUCTUHa b6yae YOPHOHO.

9. 3HangiTb 3Ha4dYeHHs BUpasy 64 + 4>[a’

Ao a = 2019.



Moka3HmKoBa Ta norapugmivyHa yHKLiT

JomaluHsa camocTiiHa po6oTta Ne 1

Ko>kHe 3aBgaHHA Mae no 4oTupu BapiaHTwn Bignosigi (A-IN),

cepeg AKMX Nue OguH € npaBunbHUM. O6epiTb NMpaBubHUIA Ba-
piaHT Bignosiai.

1. MopiBHsKTe a i b, akwo log07a > log07&.
A.a>b B.a=b B. a<b N a=b

Po3B’s>KiTb piBHAHHA 5X+2 = 125.
A. 3 b.1 B. -1 rs

Po3B’a>KiTb HeEpIBHICTb

A. [3; +u) bB. (3; +u) B. (-u; 3] r. (-u; 3)

4. O6umncniTe 10gg 162 - 10gg 2.
A. 81 B. 27 B. 3 r.4

Po3B’iTb pPIBHAHHA 2X+3 - 2x = 56.

A. 2 b. 8 B. 3 r.o

Po3B axiTb piBHAHHA log9(x2 - 2) = log9(3x + 2).
A. -1; 4 B. -1

B. PiBHAAIHHA He Mae po3B’A3KiB r.4

7. Obuucnitb 167™-1+43“2'/3
A. 16 b. 4 B. Z r.1

3HaligiTe 0651aCTb BU3HAYEHHSA (DYHKLIT .

A. [-1; +u) bB. (-1; +u) B. [1; +u) r. (-u; +u)
Po3B’s>KiTb HepiBHICTb log2(x + 3) + log2x < 2.

A. (0; 1] B. (0; 1) B. [-4; 1] r.[1; +°°)

>K 10. CKiflbK1 po3B’A3KiB Ma€e pPiBHAHHA

11.

12.

A. XXogHoro bB. OgnH

B. OBa . HemMoXXnmBo BU3HAUUTU

Bigomo, wo log32 = a, log35 = b. Togi 1og3200 = ..
A. b. ! B. ‘ r.

Po3B’sxiTb piBHAHHA l0g3(24 + 3X) = 4 - X.
A 1;3 b. 1; -3 B. 3 r.1
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AN 1
3aBAaHHA An1s NepeBipKU 3HaHb A0 88 1—7

1. MopiBHAKTE X T Yy: 1) ; 2) log7x > log7y.
/4 \x+2

. PO3B’sKiTb piBHAHHA: 1) i 2)loglx = -I.

2

. Po3’s>KiTb HepiBHicTb: 1) 3x > 35

4. MobypyiTe cxemaTuyHo rpadik QyHKUIT y = 0,8x i1 3anu-
WiTb Ti BNAaCTMBOCTI.

. ObuuncniTb:

1)|10&39 + "10&216; 3y 51410453;

3) 1cN5 3 + N1 5; 4) log4 48 - log4 3.

Po3B’aXiTb PiBHAHHSA:

1) 3x+1- 3x =18; 2) log5(x2 -1) = log5(2x + 2).

7. O6uuncnitb: 1) 4° 1. 23-27; 2) 3(i-")2 ; 3*-2>/5.

Po3B’saxiTb HepiBHicTb log3(x +2) +log3 x < 1.

9. Po3B’sKiTb piBHAHHA l0g4(12 + 4*) =3 - x.

JoaaTkKoBi 3aBAaHHs

10. 3HaligiTb 06/1aCTb BU3HAYEHHS (PYHKUIT y = /25X — 5X+4,
- Bigomo, wo log52 = a, logh3 =b. Bupasitb vepes a i b:
1) ;o 2) ; 3): : 4) log3 2.

T

Y 2018 poui KOMaHAa YKpaiHCbKUX LUKO-
nApiB Bgann BucTynuna Ha 59-i Mi>kHa-
POfHIA MaTeMaTWuHilA  onimniagi B

M. Kny>k-Hanoka (PymyHif). LllecTepo yKpaiHCbKMX CTapLuo-

KnacHukiB (Ha oTo0) 3400ynu 4 30N10Ti Ta 2 cpibHi medani.

Y 3ara/lbHOMYy PeNTUHIY yKpaiHCbKa

KOomMaHga nocina 4 wmicue 3 noHag

100 kpaiH csiTy, nicna CLUA, Pocil i

KuTaw. Lle Hailibinblie AOCATHEHHS

YKpaiHCbKOT KOMaHauM 3a yci 26 pokiB i1

BUCTYMNIB Ha UUX MPECTUXKHUX 3Ma-

raHHsAX. HaykoBUM KepiBHUKOM YyKpa-

THCbKOT KOMaHAM B>Ke 6araTo POKiB €

npoecop kaceapn obumcnosanbHol MaTemMaTUkM KHY imeHi Ta-

paca LlLleBueHka BorgaH Bnagncnasosuy Py6boB.



BHTEIPAA
i} MOIoO

SACTOCYBAHHHA

Y LbOMY PO3AI/11 BU:

O 03HalioOMUTECS 3 MOHATTAM
MepBiCHOI, HEBN3HAYEHOrO
Ta BU3HAYEHOr o iHTerpasis;

O HaBUYMTECA 3HAXOAUNTU
nepBiCcHI Ta iIHTerpasin Aeskux
(PYHKL,i, 3acTOCOBYBaTMU
nepBicHI Ta iHTerpasn go
reoMeTpUYHUX i Pi3NYHUX
3ajau.



O) T[IEPBICHA
Y ®o TATI BJIACTUBOCTI

BuBuatoun maTtemMaTuKy B MonepegHix Kracax, BU MOI/M Mo-
MITUTK, WO 6arato BIigOMMX BaM orepauii MaloTb OOEepHEHI.
O6epHeHOIO [0 fofaBaHHSA € orepauisa BigHIMaHHSA, 06epHeHO 10
MHOXeHHSA (Ha 4ucno, BiAMiIHHe Bif HyNd) € onepauia AifleHHS,
06epHeHOID A0 onepauil MHOXXEHHS OfHOuYfIeHa Ha MHOFOY/IeH €
onepawis BUHECEHHSA CMiJIbHOFO MHOXXHMKA 3a OY>XKW TOLO.

Takox iCHye onepauisi, ska € 06epHeHOK A0 onepauii B3ATTA
noxigHoi Big PYHKUIT - onepauil AndepeHLuiroBaHHA. Taky ore-
pauito HasmBaloTb Orepaliero iIHTerpysaHHs.

55 55 5 5555555 5

1. NMoHATTA

~

- Bn BXXe BMieTe 3HaxoguUTU MOXiOHY
epBiCHOI  3apaHOT (PyHKUiT Yy = /(X). Ane B Ma-

TemaTtuui 4acTo A0BOAUTLCA PO3B’S-
3yBaTW 00epHeHy 3ajadvy: 3HaxXoAMUTWU HeBigoMy QYHKUito /(X),
AKUWL0 Bigoma 1T noxigHa /'(x). Tak, Hanpukniag, y qisnui, aKuio
BiJOMO 3aKOH pyxy MaTepiasibHOI TO4kM BLL), TO MO>XKHa 3HalTn
3aKOH 3MiHU wBuakocTi o(T), ockinbkn o(i) = 3'(1). Yacto BU-
HUKae notpeba BM3HAUUTU 3aKOH pyxy BLL), matoum o(i), To6TO
BIiAHOBUTU (PYHKLIiO 3a Ti NoxigHOW, abo, AK KaXKyTb MaTema-
TUKW, 3HaNTW NePBICHY ANA 3agaHoi yHKLTI.

dyHKUito (X) HasuBaloTb NepBiCHOKO ANA PYHKLUIT /(X)
Ha 3afaHoMy MNPOMIXKKY, SKLIO A9 BCiX X i3 LbOro npo-
MiDKKY '(X) = /(X).

3HaxomkeHHA yHKUIT /(X) 3a 1T NOXiAHOK Ha3MBarOTbL onepa-
uiero iHTerpyesaHHa (Bifg nat. iniearaiio - BigHOBNEHHS). Lis one-
pavnin € o6epHeHOO A0 onepauii gndepeHLirOBaHHS.

/(X) = 2X Ha NpoMixky (-un; *ra)
rnepsicHOO € (MYHKUiA r'(X) = X2, OCKINbKW A1 KOXHOro X i3
LbOro NMPOMIXKKY BUKOHYETLCSA PiBHICTb P'(X) = (X2)' = 2x = /(X).

3ayBaXkumo, Lo, Hanpukniag, yHkuia x2 + 1 mMae Ty camy
noxigHy, Wwo i PyHKLUiIA X2, JiicHO (X2 + 1)' = 2X. Tomy yHKLiA
X2 + 1 € TakKoX rnepsicHOWO A1 PYHKUIT /(X) = 2X. 3po3ymino, Lo
3aMicTb 4ymcna 1 MOXKHa nigcTtaBUTU Byab-fike iHWe 4ducnio C,
Matumemo (x2 + C)' = 2x. 3Biacum npuxoammo [0 BUCHOBKY: 3a-
Jaya 3Haxo4>KeHHs rnepsicHOT Mae 6e3/id po3B’A3KiB Y TOMY BU-
nagkKy, Koam xo4a 6 oguH 3 poO3B’A3KIB MOXHa 3HaiTu.

Ha TI 06nacTi BU3HAUYEHHS
YIX
(0; +wn) opHiero 3 nepBiCHUX € QYHKLUIA OCKIiNlbKU
Y(X) =2(7N)' =2- = =-?2==/(X).
2yx  yX



Y nonepefHbOMY MYHKTi MW BCTaHO-

2. OCHOBHa BUMU, WO 33ajadva 3HaxXO[>KEeHHs nep-
BNacTUBICTb BiCHOT Mae 6e3/1i4 po3B’A3KiB. 3HalTn
nepBiCHUX BCi L PO3B’A3KMN [ae 3MOry OCHOBHa

BfacTUBICTb MNepBiCHOI.

Teopema (0CHOBHa BnacTUBICTb repsicHOT). KoxHa 3 nep-
rnag P(x) + C, ge P(X) — ogHa i3 uux nepsicHux, a C —
[OBiNbHa cTana.

Mepw Hi>XK AOBECTU LK Teopemy, 3ayBaXKMMO, WO B HIi KO-
pPOTKO chopMybOBaHO ABi B/IACTUBOCTI MepBiCHOI:

1) ake 6 umcno He nigctaBunu y Bupas P(x) + C 3amicTb C,
OTPUMaEMO nepBicHY Ana /(X) Ha 3a4aHOMY MPOMIXKKY;

2) Aky 6 nepBicHy Px(X) ana dyHKUIT /(X) Ha 3a0aHOMY MPOMIdXKKY
He 6pann, 3aBXAM MOXKHa nigiépatn Take ymcno C, Wwo g5 BCiX X i3
LbOro NPoOMidKKY 6yfle BUKOHyBaTUCA piBHiCTb Pi(X) = P(x) + C.

JoBegeHHsA TeopeMn i 3BOAUTLCA [0 [OOBEAEHHA UUX [OBOX
B/1aCTMBOCTEVA.

AoseneHHA. 1) 3a ymosow P(xX) - ogHa 3 nepsicHuUx ansa /(x)
Ha 3aZlaHoOMYy MPOMIXKKY, To6To P'(X) = /(X) ana 6yab-aKoro X i3
LbOro rMpomid>kky. Togi
BX)+C)=P'xX)+C =/(x) + 0=/(x),

T06TO0 B(X) + C - TakoXX mepBicHa Ans /(X) Ha LbOMY NMPOMIDKKY.
2) Hexain M'x(x) - iHwa nepBicHa gnsa QyHKUii /(X) Ha 3agaHoMy
npomidkKy, To6T0 P{(X) = /(X) O/18 BCiX X i3 UbOro NMpPOMiXKKY.
PosrngHemo noxigHy pizHuui yHKUin . ~N(X) - P(x):

(Br(x) - P(X) =P1(x) - PP(X) =/(X) - /(x) = 0.

BuKoOpMCTOBYOUN O3HaKy CTa/10CTi (PYyHKUiT, Bigomy Bam 3
rnonepeiHLOro Ksacy, npuxogymo A0 BUCHOBKY, LLO OCKiNIbKU
noxigHa pisHuui QyHKUiin B1(x) - B(xX) AOpIBHIOE HyNO, TO U
(hbyHKUis HabyBae [eAKoro crtanoro 3HayeHHsa C Ha 3aaHomy
npomidkky. OTxe, Pi(X) - B(x) = C;
B™"x) = .(X) + C. OTxke, b6yab-sKa
nepeicHa _Xx(X) yHKUIT /(X) Ha 3a-
OaHOMy MNPOMIDKKY MOXKe 6yTu 3anu-
caHa y Burnagi -x(x) = b(x) + C |

/(X) = -3x2 Ha NpoMiXkky (-n; +ra)
OfHi€l0 3 nepBiCHUX € (YHKLUiA -X3
(pincHo (-x3)' = -3x2 = /(X)), TO 3a-

raJlbHWA BUIAL YCiX MepBiCHUX Ans
QyHKUIT /(X) = -3x2 MOXHa 3anucatu
y Burnagi b(x) = -x3 + C.



FeoMeTpMYHO OCHOBHa BNAacTUBICTb MEPBICHOT O3Hayae, Lo
rpadpikn Oyab-sKuUxX ABOX NEPBICHMX AN OYHKUIT /(X) MO>KHa OT-
pyuMaTW OAWH 3 OA4HOrO NMapanefbHUM MepeHeceHHAM Y3[40B>K OCi
opguHaT (man. 8.1).

3. HeBunsHaueHu | CykynHicTb yciXx nepBicHUX Ans
IHTerpa/l XB:  MYHIATIT /(x) HREWERIOT HREBWARE
YeHVUM IHTerpasiomM i nosHayatoTb CUM-

BOJIOM |/(X)rix (uMTaroTb: «iHTerpan e Bif iKC e iKc»).

TyT /(X) - nigiHTerpanbHa QPyHKLiA, X - 3MiHHa IHTerpyBaHHs.

Taknm YMHOM: ]
1/)rix = M(x) + C,
ae I'(x) - ogHa 3 nepsicHux, a C - [OBi/fIbHa cTana.
X2 - nepsicHa 1A 2x, 1o 82xdx = x2 + C.

AKy (yHKUil0O Ha3MBalTb MEpPBICHOK ANA  OYHKUi
o CchopmyntoiiTe il 4oBediTb OCHOBHY B/1acTMBICTb MepBicHol, o Lo
reoMeTpMyHO O03Haya€e OCHOBHa BNAacTUBICTb NnepsicHOI? O Lo Ha3u-
BalOTb HEBM3HAYEHUM iHTErpasiom?

3B KITb 3iiNiiui TiT BUKOHITATE BHPIiBK

8.1. Aki 3 PyHKUi € nepBicHUMWN ANA PYHKUIT /(X) = -

1) F(X) = 2x; 2) F(xX) = -2x;
3) F(x) = 0; 4) F(X) = -2x + 7?
8.2. AKi 3 yHKUi € nepBicHUMM Ana pyHKuii /(x) = 3:
1) I'(x) = 3x; 2) F(x) = -3x + 1,
3) F(x) = 3x - 2; 4) F(x) = 0?
8.3. Bigomo, wo (coiix)' = -BiNX. 3anuwiTb Aeski TpU NepBicCHI

ons QyHKUIT /(x) = -iinx.
8.4. Bigomo, wWwo (Binx)' = coiix. 3anuwiTb AedAKi TpU MepBicCHI
ana PyHKUIT /(x) = colix.

,EI,OBep,lTb |.|.|,o ongKLgﬂ F™) € nepBicHolO ana dyHKUIT /(X)
Ha (-u;

DFEN) =x4 - 3x+ 1, /(X) = 4x3 - 3;

2) F(x) = xcosx, /(X) = cosx - Xsinx.

DFEN) =x3+2x - 7, /(X) = 3x2 + 2;

2) F™) = xiiinx, /(X) = RINX + xcolix.
Josegith, wo dyHKLia F(X) € nepsicHolO a8 PyHKLUIT /(X) Ha
3a/laHOMy MPOMIdKKY (8.7—8.8):

8.7. 1) F(x) = ctgx + X7, f(X) ------- — +7%6, x € (0; n);
sinz x
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2) F(X) =4x -sin  /(X) ==, x € (0; +u).

8.8. 1) F(x) = x8+ tgX, /(X) = 8X7 +---1— , xe I'I.,n
Cos X 272

).

2) 3 avx X €0+

Un npaBubHO 3HaWAEHO HeBU3HauyeHwui iHTerpan (8.9—8.10):
8.9. 1) Jx2dx = 2x + C; 2) jsinxdx = -cosx + C?

8.10. 1) $5x4dx = x5 + C;  2) jcosxdx = -sinx + C?

<a  [Hdosepitb, WO HKUis F(X) € nepeicHO ans HKUiT OX
V-/ HaR 8.11%.1(%,: () P a4 )

8.11. 1) , /(X)) = 12%-7;
2) F(x) = (Bx+ 1)2, Ox) =18x + 6.
8.12. 1) , AX) = 8%-3;

2) F(xX) = (4x - 1)2, f(x) = 32x - 8.

Josenith, WO QyHKUIA ~X) € nepBicCHOW Ana yHKUiT [AX) Ha
3aaHoOMy NPOMiDKKY (8.13-8.14):

8.13. 1) P(x) = 8x_2>5TX, , X € (0; +7),
Xi
2)i : , X € (-1; +n),
) X+1 (x+1)2 ( )
8.14. 1) /Ax) = 2x_1'5n/x, , X € (0; +ra);
X2
2) &E&x M, — 1 X* <2; +n)-

Un e yHKUia F(x) nepsicHoto gna cyHkuil f(x) Ha 3agaHomMy
npomidkky (8.15-8.16):
8.15. 1) F(x) = 2sinx COSX, , X € (-u; +u);
2) F(X) =N (X -2), , X € (0; +u)?
2yx
8.16. 1) F(x) = C0S2 sin2 /(x) - sinx, x € (-u; +u);
2) F(X) = n/x(x + 1), , X € (0; +u)?
2yjx
4, 8.17. [osegiTb, WO PYHKLiA | € nepBicHOWO pfniA
QyHKUIT OX) = 6x4[x] Ha npomidxkky (-u; +u).

8.18. Aosenitb, wWo dyHKUiA F(X) = 3X[X| € nepsicHoOO A/1A
dyHKUiT f(X) = 6|x| Ha npomixxky (-U; +ra).



XXnTTeBa maTemMaTUKa

8.19. Maca BiTamiHy C, WOAeHHO HeobxigHa MHOAUHI, BigHO-
CUTbCA JO Macu BiTaMiny E gk 4 : 1. fAka go6oBa noTtpeba y BiTa-
MiHI C, akwo BiTamiHy E fogMHa NOBUMHHA BXXMBATU 3a [OeHb
15 wmr?

8.20. TaTo njlaHye Kynutn 5 T 06/IMU0BasIbHOT LErNv B OAHOrO 3
TpbOX NocTadyasibHUKIB. Maca ogHoT uernu 2,5 kr. LliHn i ymoBu
[OCTaBKM MOoAaHO B Tabnuui. Y CKiSIbKU FpuBEHb 06ilifeTbCca Haii-
JeLLeBLUVIA BapiaHT MOKYMNKN?

. BapTicTb
MocTa- LliHa uernu : :
yanbHNK  (FPH 3a WT.) [LocTaBKuU CrnieuianbHi ymoBU
(rpH)
A 5 2000 Hemae
b 53 1800 AKLLO 3aMOB/IEHHA Ha Cymy
rnoHas 10 000 rpH, gocTaBka
3i 3HWKKOK 50 %
B 5,6 1200 AKLLO 3aMOBJ/IEHHSA Ha CyMy
rnoHas 10 000 rpH, gocTaBka
6e3KoLUTOBHA

| MigroTyhTeca A0 BUBYEHHS HOBOro MaTepiany

8.21. 3an0BHITb MPOMIDKKU OOHIEID 3 MOXX/IMBUX YHKLLIN:

1) (...)' = 2x; 2) (...)' = cosx; 3) (...) =0;
4) 5) I 6)
8.22. 3HaigiTb NoxigHy YHKUiT:
1) f(x) = 4X7 -tgx +5; 2) f(x) = x~s + 3ctgx;
3) J ; 4) f(x) = 8y[x - 5sinx + x9.

X7



2. FIKOM)63 HaBefeHNX MPOMIXKKIB HaNeXXuTb KOPiHb PiBHAHHSA
42x-3 _ 1097

A b B r a
(-ra; 0) [0; 1] 1; 2] (2; 3] (3; +n)

3. 3HaligiTb HaWbiNbLIWKA Bifg €EMHUIA YieH apnPMETUYHOI Npo-
rpecii 4,9; 4,5; 4,1; ...

A B B r a
-0,5 -0,4 -0,3 -0,2 -0,1

4. O6umncnitb 10£927.

A B B r il
HEMOXX/IMBO
3 2 15 1 3HaNTK

5. PoO3B’s>KiTb HeEpIBHICTb

X
A b B r il
(-»n; 0]o[5; +n) (0; 5) (0; 5] I[5; +n) (-wn; 0)o[5; +n)
b :

6. Mopaiite BMpas ‘ylbly BUINA41 CTEMNeHsA 3 OCHOBOK b.

A b B r a

! 5
b b be bb bb b b

7. YCcTaHOBITb BiANOBIAHICTE MiXK KBaApaTUYHOO (PYHKLiED
(1-4) ta Hynamu uiei pyHkuit (A-4).

KBeeagpaTuuHa pyHKUis Hyni doyHKUIT A B BT A4

1 y=2x2+3x -5 A -1; 25

2 y=x2+2x -3 B -1;3

3 y=2x2-3x-5 B 1, -3

4 y=x2-2x-3 r 1,-2,5

A 13
8. O6uuncnitb -b£75° + ci.0'75°.
oo . y +1

9. 3HangiTb 3HAYeHHA MOXiAHOT PYHKLUII -3 ly

Touui x0 = 4.



S* (o) TABJNUA MEPBICHNX.
Y cai MPABWIA 3HAXOO>KEHHA NMEPBICHUX

Y nonepefHbOMY naparpagi B HaBUYUNCA NEPEBIPATU UM € OfHA
(pyHKUiA nepsBicHOWO ANA iHWOI. Y uUboMmy naparpadi HaB4YMMOCH
3HaxoAUTW NepBicHI (HEBM3HAYEHI IHTErpain) ansa aAesaknx QyHKLIA.

Y nonepegHbOMY Knaci 6yno ckna-
1. Tabnuus nepsicHMX  A€HO TabnMuUto NoXiAHMX. Y noaasib-
(HEeBM3HAYEHUX LLIOMY KOPWUCHOIO Oyae Tabnuus nep-
iHTerpanis) BiCHUX (HeBM3Ha4YeHUX iHTerpais)
LN feSKUX OYHKUIN, siKa IpyHTY-

€TbCS Ha Tabnuui NOXigHUX.

DYHKLiIA 3arasibHUiA BUrNAag B'%SOB(;.IE_LIZKIAMOF?SMC
yHU nepsBicHUx F(x) + C, il

fix) - HEeBU3HAYEHOI 0O
ne C — foBinbHa ctana inTerpana
0 C jodx =C
1 X + C \dx =x +C
a+l La+l
xa a + -1, +cC fx“dx= +C
aeZ a+1 j a+l
1 f-N"=2"+C
2y[x + C
ax 1 J VX
sinx -cosx + C Jsinxdx = -cosx + C
COSX sinx + C Jcosxdx =sinx+ C
1 rodx
tgx + C =tgx+€
COos2X Jcos X
1 t dx , Y
. -ctgx + C L .0 — xThb
sin2x isin X

Ans oOrpyHTyBaHHA LUX (hopMyn AOCTaTHLO MEPEBIPUTU, WO
noxigHa Bif NepBiCHOT ApPYroro CToBNYMKa AOpPiBHIOE QPYHKLIT, 3a-
AaHill y nepLiomy CTOBMYMKY.

MepeBipyMO, Hanpuknag, MNpPaBWIbHICTb 3HaXOMXKEHHA nep-
BiCHUX ANA yHKUIT Xa, a + -1, ae L

(re+l T
—+C (xX“+1)'+C'=——(a+1)x“+1 1 + 0 = Xa.
a+l a+1 a+1
\ 7
OTxe, 3aranlbHUI BUINAL NeEPBICHMX ANA MyHKUiIT Xa Mae BUIIsg
.atl

a+1



1) f(x) =x7, 2) .

Po3B’sA3aHHA. BukKopuctaemo Toii (hakT, WO 3ara/ibHUIA BU-
X“+l
N84 NepBiCHUX N8 QYHKUIT Xa Takuii: |
7+1 8 “+1
1) F(X) = m + C, F(X) = T + C. _5+1 4

2) Ockinbkn f(x) = x-5, 10 F(X) = —----- +C; F(X) = —+C;
. 5+1 -4

F(xX) =—-y +C.
() 4x

%8 1
4x

IHogi, Wo6 3HaTK nepBiCHY (HEBU3Ha4YeHWM iHTerpan) Ans
[esKoT PyHKUIT, 1T nonepegHbo Tpeba CrpoCcTUTMW.

BignoBigpb.

mr_2x
JI cos-2--- sin —2de.

Po3B’A3aHHA. OCKiNbKK €cos?2 ?—sinZE = cosI 2 7 = COSX, To

Maemo J cos2 — - sin2 — ldx = fcosxdx = sinx +C.

2 2

Bignosigb, sinx + C.

YacTto B 3agayax MNOTPIGHO 3HaATWM nepBiCHY, WO Bignoeigae
MEBHUM YMOBaM, Hampuknag, rpadik kol NpoxoanTb Yepe3 NeBHY
TOUYKY.

/(X) = sinx 3HalTK nepBicHy, rpadgik
AKOT NPOXoAuTb Yepe3 TOUKY
Pos3B’azaHHA. 1) Ona dyHKUil Ox) = einx 3Haxogumo 3a-

raibHUIA BUrNag nepsicHnx: F(x) = -coex + C.
2) 3a ymoBOKW rpadik LyKaHOT MepBiCHOI NPOXoAnTb uYepes

TOUKY ' ToMy, NiACTaBNAOYM B 3arafibHU BUTIAL, nep-
‘ TC . 1 . 1 TC
BICHMX — 3aMICTb X, a — 3aMICTb I(X), Maemo: — = -coB— + 0;
3 2 2 3
—=——+C; C-1. Omxe, WIyKaHa nepsicHa ™x(X) = -coex + 1.

BignoBigb, -cosx + 1.



O N Y nonepegHbOMY MNYHKTI 6yno pos-

2. Mpasuna rMAHYTO  MUTaHHS  3HAXOOXKEHHS
3HaxoA>KeHHS nepBiCHUX  (HeBU3HAYeHUX  iHTe-
nepeicHux (Npasuna rpanis) AN AeAKNX cp_yHKLq,il‘/’l, a un
iHTerpysaHHs) MO>KHa 3HaWTW NepBICHI A8 PYHKLUiIN

/X) = X2 + #inx, /(xX) = 3x5

/(X) = co3N2x + ™ . .
Towo? BignoBigb Ha Le 3anuTaHHSA MO3UTMBHA.

3Haxogsumn nepsicHI 4N1a BULLLEHaBeAeHUX PYHKLIN | o5 6araTbox
iHWINX, 3HaQ0OUTBLCA He e Tabnmus NepBiCHUX (HEBU3HAYEHUX
iHTerpanie), a i Npasuna 3HaxXOA>KeHHS MnepBicHUX (npaswuna iH-
TerpyBaHHs). Lii npaBmna nogi6Hi o npasua gudepeHLitoBaHHS.

Mpasuno 1. Akuwo P(X) — nepsicHa ana /(x), a O(x) —
nepeicHa ana £(x), 1o P(xX) + O(X) — nepsBicHa ansa
a i) + p(x).
JoseneHHA. Ockinbkun B(x) - nepsicHa gna /(x), a O(X) -
nepsicHa ana a(x), 1o (™N(x) + C(X))' = P'(x) + C'(x) = /(X) + a(x).
To6T0 I'(X) + C(X) € nepsicHow ansa /(x) + a(x).
BnKopucTOBYOUM HEBM3HA4YeHWU iHTerpan, npasuao 1 MoXXHa
3anmcaTum Tak:

E(/(X) + oQ)rix = |[/(X)rix + |o(x)rix, To6T10

iHTerpan Bif CyMu (PYHKUiA [OPIBHIOE CyMi IHTerpais
BiJ UUX (PyHKUI.

Mpasuno 2. Akuwo P(X) — nepsBicHa gns /(X), a K — cTana,
To KP(X) — nepBicHa ansa k/(x).
BEeAEHHS. YpPaxOoByrouu, WO CTa/IMA MHOXHUK MOXXHa BU-
HeCcTW 3a 3HaK MoxXigHOoT, MaeMO:
(KP(X))' = kP'(X) = K/(X), Tomy KP(X) - nepBicHa onsa k/(x). |
3a [J0oMoMOrold HeBM3HAYEHOro iHTerpana rnpaswuio 2 MOXXHa
3anucarum Tak:

pr/(x)rix = n|/(x)rix, ge 6 — crana,

TO6TO CTaNMii MHO>XXHUK MO>XHA BMHOCUTMU 3a 3HAK He-
BU3HaA4Y€HOro iHTeraﬂa.

MepLlt Hi>X pO3rNsHYTWM TpeTe MpaBWIO IHTErpyBaHHs, MoBep-
HemMoCsl [0 MOHATTA MOXIAHOT Ta PO3r/IAHEMO NOXiAHY (YHKUIT
Burnagy y =/(kx + &), pe A 0.

Taknmn  yHKUIAMKM €, Hanpuknag, QYyHKUIT y = (X - 7)5,

BXXE BMI€TE 3HaxogunTun



noxigHi yHKuUin y = X5, , Y =n/X. Un JonomMoxkyTb Ui
3HaHHA N8 3HaXOMKEHHS MOXiAHUX BULLEHaBeAeHUX (PyHKLUIN?
Teopema (npo noxigHy pyHKUIT y = T(kX + b)). MNoxigHa
QyHKUIT Y = T(KX + b) 064MCAOETLCA 3a JOPMYSIOHD:
(/(Trx + b)) = Kp(KX + b).

JoBeaeHHs L€l TeopeMn € AOCUTb FPOMI3AKNM, TOMY MOro He
HaBOAMMO.

=(x-7)5 y'=1+5+(x - 7)51=5(x - 7)4

2) y = Bin y' = 4coB
1
3)y =NO.6x+ WN; y' =0,5-
)Y y 2-70,5x + 11 40/0,5x + L.
). Ty = (Bx - 2) 5 OTtxe,
y'=3:(-5)'(Bx-2)51 =-—---- 15—
y ) 7 (3x-2)6

Tenep MOXHa PO3M/IAHYTU LUe OLHE Ba>K/IMBE MPaBU/IO iHTe-
rpyBaHHs.

Mpasuno 3. Akuwo P(x) — nepsicHa ana /(x), a K i b —
Jeski cTani, npuyomy K 0, Togi I— neps.icHa
ona pyHKUT /KX + b).

JoBeneHHA. YpaxoBylounm BULLEHaBeAeHY Teopemy Mpo Mno-
XigHY pyHKUiT vy = /(kx + &) Ta P’(X) = /(X), Maemo:

(-P(kx+ &/| == (PXkx + &))' = —k— P'(kx + b) = "kX + b),
\K ) K K
TOMYy | - nepBicHa ANa PYHKUIT /KX + b). &

B1KOpPUCTOBYOUMN HEBU3HAYEHW IHTerpan, nNpaBuio 3 MOXKHa
nogarun Tak:
NKX + &)rix = £[M(kx + b) + C.

PosrnaHemo npukKnaanm 3actoCcyBaHHA LUX MpaBUs.

2) /(xX) =58Binx.



Xi
Po3Bp’a3zaHHA. 1) OckKinbku ' nepsicHa gna x3, a tgx -
1 4

nepeicHa Ans X’ TO, BUKOPUCTOBYHOUM NpaBuno 1, matu-
cos
MEMO 3arasibHUi BUINS4 NepPBICHUX A5 3a4aHoi yHKLUT
Xi
tgx + C.

2) OcKiflbKM -cOSX - nepBicHa Ansa sinX, TO, BUKOPUCTOBYHOUU
npasuio 2, MaTMMeMO 3arajibHUM BUIAS4 MNepBiCHUX ANnsA 3a-
paHoT pyHkuiT F(x) = -5cosx + C.

Xi
Bignosigb. 1) 14 tgx + C; 2) -5cosx + C.

Po3B’a3aHHA. Bukopuctosytouu npasuna 1 i 2, MaTUMEMO:

BignoBiab, x4 + 2ctgx + C.

’) k 8J+C.

B ' " gin Sx-
innoeiab. —SIN 2X- + C.
2 §J

\8
/(x) = |I5X -1J 3HaNTM nepsicHy F(x)

Taky, wo ™(18) = 3.
Po3B’A3aHHA. 1) BukopuctoBytouun npasunio 3 i Toi takT,

X9
WO ofHiel0 3 NepBiCHUX ANA PYHKLUIT X8 € X MaTMMEMO:



2) Ockinbkn F(18) =3, T03=1—:18-1 +C;3=19+C; C= 2.

Tl NF+2.
Omxe, F(X) = —x -1
+2.
Bignosigb. ]
AKLWOo B 3a4adi BigOMO 3aKOH MpsiMo-
3. 3acTocyBaHHs NiHIMHOro pyxy Tina 8 = 8(i), 710, wo6
nepBicHUX y qi3nui OTPUMaTW MOro WBUAKICTb Y MOMEHT

yacy 1, MOTPIGHO 3HaNTM NOXIJHY:
o(i) = 8'(i). BaxnumBol € TakoXX ObepHeHa 3ajaya: 3a [JaHOK B
KO>XXHNIA MOMEHT LUBUAKICTIO BUSHAYUTUN 3aKOH pyxy. 3po3yMmino,
wo 8(i) € nepsicHoo Ana yHKUii o).

AHaN0rivHO, ocKiNbku npuckopeHHs a(l’) = v'(t), To o(i) - nep-
BicHa ana yHkKuii a(i). Takum YMHOM MOXXHA BigHOBUTU 3aKOH
pyxy 3a 3a[aHol0 LLBUAKICTIO, 3aKOH LUBUAKOCTI 3a 3a4aHum npu-
CKOPEHHSM.

a(i) = ~2i (m/c2). 3HarTn WwBMAKICTb ToUKM 0(i) AK PyHKLiO Bif
yacy, SKUL0 B MOMEHT 4acy i = 4 ¢ lBMAKICTb TOUkM byna 10 m/c.

Po3B’aszaHHA. 1) v(t) - nepsicHa gna a(t). Maemo:
i2
v(t) ——2—+C; v(t) = -t2 + C.

2) Ockinbkn npn t = 4 maemo v = 10, 1o 10 = -42 + C; C = 26.
OTxXe, LWyKaHWIA 3aKOH LLIBUAKOCTI v(t) = 26 - t2.

BignoBigb. v(t) = 26 - t2.

€TbCA NO NpPsAMIA, 3a4aETbCA PIBHAHHAM I (m/c).

Y MOMEHT Yacy i = 2 ¢ TOYKa 3HaxXOo4MUTbCA Ha BiACTaHi 8§ = 7 M
Big mouyaTkKy KoopauHat. Ha skiid BigcTaHi Big nmo4yaTKy Koop-
OnHaT 6yfe 3HaxXoAUTUCA ToYKa B MOMeHT yacy i = 10 c?

Po3B’a3zaHHA. 1) Ockinbku s(t) - nepsicHa ansa v(t), 1o



2) B(2) = 7, TOMmYy C=4.
12 4
OTxe, . | — 3aKOH pyxy Tina.
4 103
3) ¥ MOMeHT 4Yacy b = 10 ¢ maemo 4 (m).

BignoBigb. 39 wm.

r'~ o BuBYiTb TabnuLo NepsiCHUX (HeBM3HaueHWX iHTerpasnis), o Cdoop-
7/ MynioiiTe i goBeniTe TpW npasBuia 3HaxomMKeHH nepsicHWX (npaswia

iHTerpyBaHHs).

Po3B'sXXiTb 3afa4vi Ta BMKOHaTe BNpasu

3HalgiTh 3arasibHUA BUIIAL NEpPBICHUX AN yHKuii (9.1-9.2):

b.x. 1) AX) = 1; 2) f(x) = x7,
3) Ox) = X_s; 4) f(x) = cosx.

9.2. 1) Ax) = 0; 2) f(x) = x10;
3) AxX) = x-4, 4) f(x) = sinx.

3HaligiTb HeBM3Ha4YeHUI iHTerpan (9.3—9.4):

9.3. 1) |x_srix; 2)

Jsin X

9.4. 1) jx 5dx; 2)

Jcos X
9.5. 3HaligiTb Tpw pi3Hi nepBicHI ANa QYHKUIT:
1) f(x) = X5; 2)A4x) = ~*-,

X
9.6. 3HalgiTb ABi pi3Hi NepBiCcHI ANA QYHKLUIT:

1) f(x) = x'9; 2) .
X
3HaligiTb 3arasibHUI BUIMNAL NMepBiCHUX Ana gyHKUIT (9.7—9.10):

9.7. 1) Ox) = 10x9; 2) :
Ccos X
3) 4) Ax) = 6x_3.
9.8. 1) ) ; 2) Ox) = 4x3;
sin X
3) f(x) = 27x8; 4) Ax) = 12x7.
9.9. 1) f{(xX) =4 - x; 2) f(x) = 3x2 + 2x - 1;

3) f(x) = 10x4 + 16xT7, 4)
YIX



9.10. 1) f(xX) = X + 2; 2) f(X) = 4x3 - 2x + 1;
3) f(x) = 18x2 - 22x10; 4)
y/X
3HalgiTe HeBM3HaYeHu iHTerpan (9.11—9.12):

9.11. 1) dx: 2) J(3sinx - 4cosx)dx.

9.12. 1) dx: 2) J(2cosx + 5sinx)dx.

Ana pyHKuii /(x) 3HangiTe nepsicHy B(X), wo HabyBae 3a4aHoOro
3Ha4YeHHSA B 3afaHin Touui (9.13-9.14):

9.13. 1) /(x) = 5x4 B(-1) = 2. 2) /(x) = iinx, B2 = 3.

9.14. 1) f(x) = 3x2, F(-1) = 3; 2) /(X) = coiix, b(n) = -1.

9.15. AnAa 3agaHoi yHKUIT /(X) 3HaligiTe nepsicHy, rpadik AKoi
NPoOXoAnTb vepe3 TOUKy M:

1) l 2) , M(1; 0).
cos4 x 141 X5
9.16. Ona 3agaHoi pyHKUiT f(X) 3HaligiTe nepBicHy, rpagik siKoi
NnpoxXoAnTb Yepe3 TouKy N:
1) . | 2) ; N(1; -6).
sin X | 4 1 Xi
9.17. Ona 3agaHol hyHKUIT /(X) 3HaiAiTe nepBicHy, rpadik
AKOT NPOXOAUTL Hepe3 TOUKy A:
1) /(X) = 9x2 - 2%, A(2; -2);
2) /(x) =3 + A(1; 0).
NIX
9.18. AnA 3agaHoi pyHKUIT /(X) 3HaligiTb NepBicHY, rpagik siKoi
MPoOXoAnTb Yepes TOuKy B:

1) /(X) = 4x3 + 6%, B(-1; 2);
2) /(x) = 1-5, B(1; -1).
y/X

Ana dyHkuit f(x) 3HalgiTe 3aranbHWiA BUrNsag nepeicHUX F(X)
(9.19-9.20):

9.19. 1) f(x) = (3x - 2)6; 2) /() = cos >3<

6
4) /(X) =
3) Vax + 7 ) 109 sin2 3x



9.20. 1) /(X) = (4x + 1)5: 2)

3) fIx) = 4) Ax) =

\I2x - 3’ coii2 2X

9.21. [Ana cdyHKuii [Ax) 3HaigiTb nepsicHy, rpagik SKOT Mpoxo-
ONTb yepe3 Touky C:

1) AX) - BiN2x -
) Ax) s

8

2) i ,
(4x - 3y

C(1; -5).
9.22. [Ona dyHKuiT OxX) 3HaigiTe NepBicHY, rpadik SKOT Npoxo-
OVTb yepes3 Touky P
7 a'" a 1
1) AX) - €03 1 4X------ , O

2) <<-1; 5)

9.23. LUBunakKicTb pyxy MaTepiasibHOI TOUKU 33aHO PiBHAHHAM
y() = 3 + 2£ (m/c). 3HalgiTe piBHAHHA pyXxy B = $(£), AKLWLO B MO-
MeHT 4acy £ = 5 ¢ KoopamnHaTa TOYKN JopiBHIOE 20 M.

9.24. NpUCKOpPeHHA MaTepiaNbHOT TOYKU 33[aHO PIBHAHHAM
a(i:) = 7 - 2£ (m/c2). 3HangiTh PiIBHAHHSA LWBUAKOCTI MaTepiaibHOT
Toukn V = U(f), AKLWO B MOMEHT 4acy £ = 2 ¢ WBUAKICTb TOYKU
JopiBHIOE 9 Mm/C.

. X 1 4
9.25. Ana QyHKUIT Al mino. SHAWAITL  3a-
raJlbHWI BUINAL MepBiCHUX. 2
1 - -
9.26. Ona dyHKUiT ~43  copP— 3HaNAITh 3ara/ibHUIN

. 4
BUINAL NMepPBICHUX.

3HaligiTb 3arasibHU BUISA4 NepBICHMX onsa yHKUii Ox), none-
peaHbo cnpocTmBLuun 1T (9.27—9.28):

9.27. 1) AX) = BiNXCOBX; 2) Ax) - coB6xXCOBN-BIiN6XBIN/;
V5 _4-y2 + 9
3) Ox) = (X3 - 2X)2; 4)
X2
9.28. 1) ;
8 8

88



2 o 71 i
)] 12 12"

3) /(X)) = (x2 - x)2; 4) /(X) =

9.29. 3HangiTe nepBicHY QYHKUIT /(X)
Hy/iB AKOT AOpiBHIOE 1.

3x2 - 6x + 8, oguH 3

9.30. 3HangiTe nepBicHY QYHKUIT /(X)
Hy/iB AKOT AOpiBHIOE -1.

4x3 - 2x + 3, OOAVH 3

9.31. MaTepiasibHa TOYKa Pyxa€eTbCsA MO MPAMIA 3 MPUCKOPEHHAM
a(i) = 5 - 4i (M/c2). ¥ MOMeHT 4acy i = 3 ¢ LWWBUAKICTb TOYKU
CTaHOBUTb 7 M/C. FAKol 6yae LWBUAKICTb MaTepiasibHOT TOYKU B
MOMEeHT Yacy i = 5 ¢?

9.32. WBUAKICTb pyXy MartepiasibHOT TOYUKU, L0 PYXaeTbCA MO
npsamiii, 3agaHo piBHAHHAM u(i) = 6i + 18 (M/c). Y MOMEHT 4yacy
i = 1 c ToUKa 3HaxoAUTbCA Ha BiACTaHi 2 M Bif no4yaTKy KoOop-
OvHaT. Ha akiii BigcTaHi Big moyaTkKy KoopguHat 6yae 3Haxogwu-
TUCA TOUKa B MOMEHT 4acy i = 3 c?

XKuTTeBa MaTemMaTUMKa

9.33. lMouyaTkoBui BKag ctaHOBMTL 10 000 rpH, 3a ABa POKU BiH
36inbwmBea A0 13 456 rpH. SKOK € BiACOTKOBa CTaBKa, SAKLULO
BIICOTKN HapaxoOBYKTbCA OAMH pa3 Ha PiK Ha MOTOYHWUI paxyHOK?

9.34. Jlikapka naHi HaTansa Bege 340poBuiA cnoci6 >kuttA. PaH-
KOM BOHa e Ha Benocunegi Ha poboTy 3i wBugkicTio 15 km/rog
Ta AODKMKae A0 poboTn 3a 20 XB. YBeuepi BOHa MOBepPTaETbCA 3
po6oTu 3i wBMAKIicTIO 12 km/rog. 3a Akumii yac nani Hatansa no-
BepTaEeTbCA A0O0MY?

MepeBipTe CBOI KOMMETEHTHICTH!

7

1. O6uncniTb 8
A B B r O
49 5 1 1
80 4 5 80 10

2. CKiflbKM HaTypaibHUX PO3B’A3KIB Ma€ HEPIBHICTb 8 — 3x > 27

A 3 B r n
YKOJHOrO O4VH aBa yoTUpK 6e3niy



3. 3HaigiTb Cymy MepLunx CEMW YNEHIB FeOMeTPUYHOI Mnpo-
rpecii 8; -4; 2; ...

A 5 B r a
5 7 _ 5
5> 5- &3 KL 52
16 8 8 A 8

4. Po3cTtaBTe 4yucna a = 3in90°, b = 3in89°, ¢ = 3in107° B no-
pPSAOKY 3POCTaHHS.

A 3 B r n
b

a b, c ac b b, a, c c,a b c, b, a

5. 3HangiTb 3HaudeHHA noxigHoT yHKUIT /(X) = 2coiix - 3
Yy ToulLi
A b B r Ji)
-5 -1 2 -2 iHWa Bignosigp
6. FlKoMy 3 HaBefeHUX MPOMIXKKIB HaIeXUTb vucnio ~337?
A B B r o
0; 1) (1; 2) 2; 3) (3; 4) (4; +n)

7. YCTaHOBITb BignoBigHICTb MiXK HepiBHicTiO (1-4) Ta MHO-
YXXUHOIO Ti po3B’A3KiB (A-).

HepiBHiCcTb MHO>KNHa pOo3B’A3KiB
Il x+ 1)(x-5<0 A (ra 5 ABBT [
2 loésx <1 B (-1; 5)
3 x-2/<3 B [-1; 5]
4 3x-10<x r (0; 5]
A [0; 5]

8. 3HanaiTb 3Ha4YEeHHS Bupasy
L T+2 5/m-5 5
Tr—2T+1 M -4 T-2
2
9. O6uncniTb 510B% -108272.

> AKWIO T =



BVU3HAYEHUIN IHTEMPAN, OO ®I3UNYHNIA
| FEOMETPUYHUA 3MICT

Y ubomMy naparpadi O3HalioMMMOCH 3 O4HMM 3 HalBaXKIU-
BILLMX MOHATb MaTEMATUYHOro aHasi3y - MOHATTAM BU3HAYEHOrO
iHTerpana.

PosrnaHemo 3apadi, sIKi NpuBOAATbH
1. Mpuknagv 3agay, [0 NOHATTA BU3HAYEHOro iHTerpana.
o npmBoaATb 40
MNOHAT THA BU3HAUYEHOrO
iHTerpana

(Npo nnouty KpuMBOMIHIAHOT
Tpanedii). Hexaih Ha npomi>kKy [a; b]
oci abcuuc 3agaHo HenepepBHY (YHK-
uito y = /(X), sika Ha UbOMY MNPOMIXKKY
HabyBae /fmuie HeBiJ’EMHUX 3Ha4yeHb.
dirypy, o06mexeHy rpaikom Takoi
hyHKUIT ¥y = /(X), Biccio abcuuc i nps-
MUMU X = &, X = b, Ha3nBalOTb KPUBOJIi-
HiliHOO Tpaneuieto (man. 10.1).

Ko>kHa KpuBOniHiiHa Tpaneuis mMae rneBHy njaowy. [osegemo
TeopeMy, sika MNOKasye, L0 MoWy KpPMBOIHINHOT Tpaneuil MoXKHa
3HaxXo4MTW 3a JOMOMOror MNepBiCHUX.

Teopema (Npo nfowy KpPUBOAIHIMHOT Tpaneuii). Hexai
y = 1(X) — yHKLUIis HenepepBHa Ha NPOMiXKY [a; b], Aka
Ha LbOMY NMPOMIDKKY HabyBae /vLle HeBif’EMHUX 3HAYEHb,
a P(X) — neps.icHa uiel yHKLUiT Ha uboMYy NPOMIKKY. Togi
naowy 5 KpuBOJIHIMHOI Tpanewii, 06MeXXeHOoi rpadikom
yHKUIT Y = /(X), Biccto abcumc i NpAMMMU X = a i X = b,
064YnCNIOTbL 3a (hopmMyoto:

5 = P(b) - P(a).

JoBeneHHa (He 4n1a 3anam’siTOBYBaHHSA).
Hexali X - goOBi/flbHa TOYKa MPOMIXKKY
[a; &]. Mo3Haummo uepe3 B(x) nnowy
KPMBOJIHIAHOT  Tpaneuii, 06MeXeHoT
rpadpikom dyHKUitT y = /(x), Biccto
abcuuc, NpAMOIO X = a Ta NpsAMOoto, LWo
npoxoauTb yepe3 Touky (X; 0) nepneH-
OVKYNSpHO fo oci abcuuc (man. 10.2).
3posymino, wo Bb(x) - dyHKuUia Big X
Josegemo, wo 8'(x) = /(X) ANA KOXHOro
X € [a; &].



ANna uboro AocTaTHbO AO0BECTU (3a O3HAYEHHAM MoXigHOoT), Lo

IimE:/(x). Ana cnpoLeHHA pPo3rnsaHemMo BUNaAOK, KO
JIx—>0 Ax

Ax > 0 (BUNagok Ax < 0 po3rnsgacTbcs aHasIorivyHo).

A3 = 3(x + AX) - 3(x), Tomy A3 - nsiowa irypu, 3awiTpuxo-
BaHOI Ha MantoHKy 10.3. Bi3bMeMo Tenep NpsSsMOKYTHUK Takol
camoi nnowi A3, y AKOro ofiHa i3 CTOpiH AOPIBHIOE Bifpi3Ky 3
KiHUAMK B Toukax (X; 0) i (X + Ax; 0). Takmii NPAMOKYTHUK
306pakeHO Ha MatoHKy 10.4. Ockinbkn yHKUia y = /(X) He-
rnepepsBHa, TO BUCOTa LbOro NpPsSMOKYTHUKa AopiBHOE /(A0), Ae
0, - [Aeske yncnio 3 NPoMikKy [X; X + Ax]. Tomy A3 = /(n) * AX,

3BigKu '
A AX

Akwo Ax 0, Topg xil/(n) /(X), ocKinbkn y = /(X) - He-
nepepBHa (QyHKLia. OTXe, AB ¢ npu AX 0, TO6TO
an

liww — =/(x). A ue o3Hayae, wo 3'(X) = /(X), To6TO0 3(X) - nep-
iy =100 Ay wo 3'() = /(x) () - nep
BiCHa Ana yHKUiT /(X).

3a OCHOBHOIO BacTMBICTIO MNepBicHOT A1a BCiX X € [a; b] maemo
3(x) =r(x) + C, r(x) - ogHa 3 nepsicHUX A8 MYHKUIT Y = /(X),
a C - posinbHa ctana. Ona 3HaxomkeHHA C nigcTtaBumMo X = a.
OueBngHo, wo 3(a) = 0. Togi

0 =mMa) + C; C =-1\a).

Omxe, 3(X) = I'(x) - r(a). Ypaxosytoun Te, L0 LUyKaHa nsjoula
KPMBOSIHINHOT Tpaneuil gopisBHioe 3(b), NigcTaBasemMo X = b B
OCTaHHIO hopMyJsly Ta MaEMo

3=3(b) =I(b) - r(a). ¥

PisHuuto P(b) — P(a) HasuBalTb BUM3HAYEHUM iHTe-
a rpaniom dymsdiii./(X} Ha npoMikKy [a; b] i no3Ha4daloTb
b

(unTaroTh: «iHTerpan Big a oo b e Bif iKC Ae iKe»).
a



Mig 4Jac o6uncneHHsa pisHuLi B(b) - B(a) MoXHa 6paTtu
6yAb-gKYy 3 nepBiCHUX AN HKUIT /(X), SIKi B 3ara/ieHOMY BUTNA4i
Sgl"cll'l/lcyl-())/Tb r'(E)() + C. ﬁ\ne (¥(b)u+ C )— (@ + C) = F(Igl) - F(a'E)l.
Tomy NpURHATO 3aCTOCOBYBaTW Ty MepBicHY, Aasa Akoi C = 0.

3ayBaXKMMO, LLIO B MaTemMaTuui ICHYE TakKOX O3HauyeHHs BU-
3Ha4yeHoOro iHTerpana 4epes iHTerpasibHi cymu. OfHaK y LbOMY
Nigpy4YyHUKY MU MOro He 6yaemMo po3rnsgaTu.

8 KpWBOMIiHIMHOT Tpaneuii, 06-
MeXKeHOoT rpadikomMm dyHKUiT /(X) = X2 Ta npaMmumMn y = 0, X = 1,
X = 2.
Po3B’aszaHHA. Ona dyHKuiit /(X) = X2 og-

X3
Hieto 3 nepBicCHUX € QYyHKLUIA 3
(man. 10.5). Togai wykaHa naowa
23 13
8=r@-pPm==-- |

Bignosiab !

-3 Man. 10.5

(npo BU3Ha HHA N4 o u). Hexali Bigomo

WBUAKICTb TOYKU, LLO PYXaETbCA MPSAMOMIHIAHO B KOXXHMWIA MO-
MeHT 4Yacy [a; b], Ak dyHkuia Big £ V = v(t). Bubepemo Ha
NpsaMi, Mo AKIM pyXaeTbCA TOUKa, CUCTEMY KOOPAMHAT i MO3Ha-
ummo 4epe3 B(E) KoopauHaTy TOYKM B MOMEHT uacy £. Togi
LLISAX, NPOMAEHUIA TOYKOK 3a iHTepBasl 4Yacy [a; b], 6yae gopis-
HioBaTu B(b) - B(a). OCKI/IbKN WIBUAKICTbL € NOXiAHOK Bifj KOOp-
AMHaTK 3a yacoMm, To6To V(t) = 3'(I), To B(I) - nepsicHa Ans
PyHKLIT v(t).

TakmMm 4MHOM, LWAAX, MPOMAEHWNI TOUKOK, L0 pPyXaeTbcs
npAMOosiHIHO 3i wBmakicTio V = v(t) 3a iHTepBan 4acy [a; b],
3BOAUTLCA [0 3HAXOpKeHHsA pisHuui B(b) - B(a), ae B(T’) - nep-

b

BicHa ansa v(t), To6To iHTerpana
a
ia/lbHa TOYKa PyXaeTbCs MNPSAMOAIHIAHO 3i
wBMakKicTio o(i:) = 3i:2 + 1 (m/c). Akuii wnax nporige marepi-
a/lbHa To4Ka 3a rnepLli 2 ¢ nicng noyatky Big/iky vacy?

Po3B’a3zaHHA. Maemo 3(i) = i3 + i - oAUH 3 MOX/IMBUX 3a-
KOHIB pyXy MaTepia/ibHOT TOUKU. Togi WyKaHWiA Wwasx

B=8(2) -B(0) =(23+2) - (03+0) =10 (m).
BignoBigb. 10 m.



YpaxoByloun  MornepegHii

2. FeoMeTpUYHNIA MO>XHa BW3HAYNTN TFEOMETPUYHWI |
i isnuHNA 3micT QI3VYHUIA 3MICT BUW3HAYEHOro iHTe-
BU3HAYeHOro rpasa. _

iHTerpana FeomMeTpUYHNIA 3MICT BU3HAYEHOrO

iHTeraﬂa nondarae B TakKOMy:

b

iHTerpan N(X)MX Big PYHKUIT y = 1(X), sKa HenepepBHa

a - L
Ha NpoMixKKY [a; b] i HabyBae Ha LbOMY MPOMIXKKY NuLle
HeBIf EMHMX 3HAYEHb, € NJIOLWEKD KPUBOJIIHIMHOT Tpanewil,
obmexkeHOoI rpadikomM LLiel pyHKUIT Ta npamiumn y = 0,

X=aix=h.

MeomMeTpUUHMIA 3MICT iHTEerpana MoXkHa BUKOPMUCTOBYBaTU Mif
Yac 3HaXO[KEHHS BU3HAYeHUX iHTerpanis y Tomy pasi,
nepBicHy (yHKUIT y = ?(X) 3HaiiTM Ba>KKO abo HEMOX/IMBO, a
naowy irypm 3HainTu fIerko 3a AONOMOro FreOMeTPUYHUX Mip-

KyBaHb.

Po3p’aA3aHHA. LlykaHuin iHTerpan po-
PIBHIOE MMOLLI KPUBOIHIVMHOT Tpanewy,il, o6-
MeXXeHoT niHiaMmn y=nl1-x2 i y = 0
(man. 10.6), TO6TO MONOBUHI MJIOLWi Kpyra
pagiyca 1. Tomy

Bignosigb.

Di3nYHMIA 3MiCT BU3HAYEHOTO iHTErpasa rnosisira€ B TakoMy:

b
iHTerpan Jv(t)dt € nepemilleHHSM 3a iHTepBan yacy [a; &]

a

MaTepiasibHOT TOYKK, WO PYXaeTbCA MPAMOJIIHIAHO 3i

LWBUAKICTIO V = V().



Cepef, yUeHUX, SAKi 3po6buin 3HaUYHUIN BHECOK

Y PO3BMTOK iHTerpanbHOro YMCMeHHS, Y nep-

Wy 4yepry, NnoTpibHo Big3HaunTw . B. Jleii6-
Hiua Ta |. HeloTOoHa.

Himeubkunii inocod, norik, mMaTemMaTWK, MexXaHiK, Qi3uK,
pUCT, iICTOPUK, AUNaoMaT, BUHaxigHUK i MoBo3HaBeLb M. B. Jleli6-
HiL y 1686 p. ony6nikyBaB po6oTy «[Ipo NpuxoBaHy reomeT-
pito...», AAKa € MepLUO APYKapCbKO poboT ol
3 IHTerpasbHOro 4ucreHHsi. OCHOBHUM Mo-

HATTAM ansa JlelibHiya 6yna cyma BCiX He-
CKIHYUEHHO Mas/inX TPUKYTHUKIB ydX, Ha AKi
po36mBaeThCcA KpUBOAiHiHa dirypa, T06TO0
BU3HAYeHM iHTerpan. Y uiihi camiii poboTi

BriepLle 3'ABMBCA He Mvlle 3HaK J, ane u 3a-
nuc , Mpudomy J1ein6Hiy, nonepea>kyBas,
o He cnig 3abysaTwn nucaTwu Mig,3HAKOM iH-
Terpasa MHOXXHUK dx. CumBon J sBNsie co-

600 Hade BUAOBXKeHY niTepy S (Big naT. I.B. J1eii6Hiu,
Summa - cyma), a ydx Haragye CTpyKTypy (1646-1716)
popaHkis cymn. OgHak camM TepMiH «iHTe-
rpan» (Big naT. Integer - yinnii, T06TO Uina,
ycsa - nsiowa) 6yB 3anponoHoBaHwuii y 1696 p.
WoranHom BepHynni i1 cxsaneHunii, xoua i He-
oxouye, J1elbHILOM, SIKMA [0 UbOM0 KOPUCTY-
BaBCS C/IOBOCMONYYEHHHAM «CyMa BCiX ydx».
Tako>X Yy Bule3sragaHin poboTi Jlei6Hiy,
YCTaHOB/E 3B'A30K MK AudepeHuiasibHUM
Ta IHTerpaslbHAM YUCNEHHAM. YUYeHWiA, BUXO-
OA4YN 3 MOHATTSA BU3HAYEHOro iHTerpana,
npuxoanTb A0 NOHATTSA nepBicHOl F(X) ansa
uiel pyHkuii f(x) Tak, wo
F'(x) = f(x) abo dF(x) = f(x)dx,

i pO6MTb BUCHOBOK L0, AUdIEPEHLitOBaHHA Ta
iHTerpyBaHHs € B3aEMHO 06epHeHVMMM onepauismMu, Ha 3pas3oK Ao-
faBaHHA Ta BigHIMaHHSA, MHO>XEeHHS Ta fineHHA | T. 4.

IHWWIA BMAATHUIA YyYEeHWU, aHININCbKUA i3VK, MaTeMaTUK, Me-
XaHiK Ta acTpoHoMm, |. HeloToH y 1671 p. ony6nikyBas po6oTy
«MeTog dntokcin» (Haragaemo, WO (QyHKUit0o HblOTOH Ha3vBas
«(OEHTO», a MOXiAHY - «(/IIOKCIED»). Y Uit poboTi HbOTOH
dopmyntoe ABi 3ajadi: «3a 3afaHuM CcriBBIAHOLLEHHSAM MIidX (/itoeH-
TamMu BU3HAUYNT U CMiBBiAHOLEHHA MiDK (hritokciamMmm» i «3a 3agaHum
PIBHSAHHAM, WO MIiCTUTb (OKCI'T, 3HAWTUX CNiBBIAHOLIEHHS MiXK
hoeHTamMmn». Po3B’A3aHHA nepLuol 3ajgadi npuBognTb HeloOTOHaA [0
obumncneHHa dokcii (NoxigHoil) Big Tak 3BaHOI (oeHTU (PYHK-
uit) i obrpyHTYBaHHS PO3BMHEHONO0 HUM [AUepeHLia/ibHOro 4uc-
NeHHA. Po3B’A3aHHA apyroi 3ajadvi MiCTUTb, 30KpemMa, 3HaxX04>KEeHHS
dyHKUiT F (nepBicHOT) 3a Ti noxigHoto F' = f. Came uA 3agava npuBeo-
OVTb [0 NOHAT TS HeBU3HAYeHOro iHTerpana. OgHaK TepMiH «nep-
BicHa» (pyHKUiA BBiB Ha noyaTKy XVIII cm. XK. larpaH>k.

|I. HblOTOH
(1643-1727)
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NEeHHS MePBUHHUMUN 6y NOHAT TA MepBicCHOT a60 HEBU3HAYEHOr0 iH-
Terpana. Y Toil. camuii yac gnsa JlebHiua npyu nobynosi oro Teopil
OCHOBHUM MOHAT TAM 6yn0 MNOHAT TS BU3HaYeHoro iHTerpana. 06oe
ui BYEHI, He3a/eX>XHO OAWH Bif OAHOro, NpUWAn Ao MopMynn, iKY B Cy-
YacHMX MO3HAYEHHAX 3anUCyTh Tak:

b
| i(x)<ix = I'(b) - /'(a)
a
i Ha3nBaw Tb «opmynow HetoToHa-J1enbHiLa».
Baromuii BHECOK Yy PO3BUTOK iHTerpasib-
HOr0 YWCMEHHS 3p06VB BIAOMUIA YKPATHCbKUIA
MaTemMaTuK Mwuxaiino BacunboBud OcTpo-
rpagcbkuii. Moro imM'sM Ha3BaHO [geKinbka
TeopeM, MeTOfiB PO3B’A3yBaHHA iHTerpa-

nie, hopmyn. BaraTo po6iT OcTporpaacbkoro M.B. .
NMPUCBAYEHO TAaKOo>X PO3B’'SAA3yBaHHIO AndepeH- OcTporpaacbKuii
Lia/IbHMX PIBHAHb. (1801-1862)

o Lo Ha3uBaloTb KpMBOiHiHO Tpaneuieio? o Ccopmyntolite Teo-
pemMy Mpo Moy KPUBOJIiHINHOT Tpaneyji, o Lo Ha3uBaloTb BU3Ha-
YeHUM iHTerpasioMm QOYHKLT i(X) Ha npomixky [a; b]2 0 ¥ uomy nonsi-
rae reoMeTpUYHUA 3MICT BU3HAYEHOTO iHTerpasa? o Y YoMy nosnsrae
i3NYHMIA 3MICT BU3HAYEHOro iHTerpana?

P03B"sKITb 3wwiini TH BUKOHANTE BHPSABU

10.1. Aki 3 diryp (man. 10.7-10.12) mMoXKHa Ha3BaTu KPUBO-
NiHINHOKO Tpaneujiern?



10.2. 3anuwiTb y BUIAa4i BU3HAYeHOro iHTerpana naowi giryp,
306paXkeHNX Ha MasltoHkKax 10.13 i 10.14.

3HangiTe naowy girypun, obmexeHoi niHiamu (10.3—10.4):
103. ) y=x%x2,y=0,x=1ix=3
2)y=%x,y=0,x=2ix=5;
3)y=cosx,y=0,x=0ix=:;
4)y =1+x2,y=0,x=0ix= 1.
104. 1) y=x3, y=0,x=1ix=2;
2)y =x%x2,y=0, x=3ix =4
3)y =iimx, y=0, x=""

4) y=1+x,y=0,x=1ix=4
3HagiTb, nonepegHbO BUKOHABLUM CXEMaTUYHUIA  MaJltoHOK,
naowy irypu, oémexkeHor niHiamun (10.5—10.6):
105. 1) y=x3, y=0ix =2 2)y=4-xiy=0.
106. ) y=x,y=01ix=4 2)y=1-xiy=0.
10.7. ®Pi3nyHe TiNO pPyXaeTbCA MNPAMOIHIAHO 3i LIBMAKICTHO
v(t) = 6 + 0,4t (m/c). 3HagiTe WNAX, AKMIA NPOALWIAO Tifo:
1) 3a nepwi 2 ¢ nicna noyaTtky BiANiKy Yacy;
2) 3a iHTepBasn vacy Big tl =4 ¢ go t2 = 10 c.
10.8. MartepianbHa TO4YKa pPyxaeTbCA MPAMONIHIAHO 3i LWBUA-

KicTio v(t) = 8 + 0,6t (m/c). 3HangiTe LWASAX, SAKUIA nponia
TouKa:

1) 3a nepwi 4 ¢ nicna noyaTky BiAgNiKy yacy;

2) 3a iHTepBasn vacy Big tl = 10 ¢ go t2 = 20 c.

g 3Hangitb, nonepegHbLO BMKOHABLUM CXEMaTUYHUIM MasltOHOK,
naowy irypu, oémexxeHoi niHiamm (10.9—10.12):

109. 1)y=x2-1,y=0ix=3
2)y=x2-2x,y=0ix=-1.
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NHy=x2-4,y=0ix=3;
2)y=x2+2x,y=01ix=-4.

10.11. 1)y = coiidx, y = 0, x =~ i
8 8
2) i i X =1.
2 3
1) y = nin2x, y = 0, i
)Y . y 6 )
2) i 4y:O,x:Oix:2r|.

10.13. Tino pyxaerbcs MPAMOSIHIAHO 3i wBugkicTio H(T) = 57 -
- 0,212 (M/c). 3HangiTh:
1) wnax, SKUii NpoMLWIO Tifo Bif MovatKy pyxy A0 3YMNUHKU;
2) NPUCKOpPEHHSA Tina B MOMeHT Yacy T = 10 c.

10.14. Tino pyxaerbcs MPAMOJIHIAHO 3i wWBMAKicTio H(T) = 47 -
- 0,472 (M/c). 3HaigiTh:
1) wnax, AKUiA NPoOMLIIO TiNo Bif MovaTKy pyxy A0 3YMNUHKU;
2) NPUCKOpPEHHSA Tifla B MOMEHT Yacy T = 5 c.

10.15. 3Hangith, nonepegHb0 BUKOHABLUM CXEMATUYHUIA  Ma-
NIOHOK, naowy girypu, 06MexXeHoT NiHISMN:
y = |Rinx], y =0, x =i

10.16. 3HalpgiTb, MOMNepeaHbO BUKOHABLUM CXEMAaTUYHWIA  Ma-
NIOHOK, naowy dirypn, obMexxXeHoT NiHIiaMn:

= |coix|, y = O, X e ]
y = |coix], y ) -

10.17. 3HangiTb, NMOMNepeaHbO BMKOHABLLUW CXEMATUYHUI Ma-
NIIOHOK, nnowy irypu, o6mMedxxeHoT NiHiAMN:

2cor2x, aKuwo - —<x<0,
i y:O
2 —-—X, AKWwo 0<x<6

10.18. 3HangiTb, NonepegHbO BUKOHABLUM CXEMaTUYHUIA MasTFOHOK,
naowy irypn, obMexxeHoi NiHiaMu:

1 +—X, aKwo -4<x<0,
i y=0.
1 -BinN2x, akuwo 0 <X<2_

10.19. MartepiasibHa TOYKa pyXaeTbCA MPAMOSIHIAHO 3 MPUCKO-
peHHAM a(i) = 312 + 1 (m/c2). 3HaiaiTe WASX, AKUA npounna
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TOuKa 3a iHTepBaUl Yacy Big tl = 1 ¢ go t2 = 2 ¢, 9KWO B MOMEHT
yacy t = 1 ¢ 1T WBNAKICTb cTaHOBUMA 5 M/cC.

10.20. Tino pyxaeTbcsa NPAMOSIHINHO 3 NPUCKOPEHHAM a(t) = 2t -
- 1 (m/c2). 3HahgiTe WNax, AKWKA Npoiwno Tino 3a iHTepsan
yacy Big tl = 3 c go t2 = 6 ¢, AKWO B MOMEHT 4acy t = 2 ¢ iioro
LWBUAKICTb Byna 7 m/c.

V't FEetmmeada mTeLuT LU

10.21. 3apob6iTHa nsiaTa MeHemkepa CyrnepMapKeTy efleKTPOHIKN
y 2017 poui ctaHoBunia 8000 rpH. LLomicaus i3 3apniatv yTpu-
MyBaniocs 18 % nopatKy Ha goxogm qisuvHmx ocié i 1,5 % BiliCb-
KOBOro 36opy. Ha nouyatky poky MeHemykep BUPILIMB Bigknagatm
10 % oOoTpuMaHUX «Ha PyKW» rpollei Ha npugbaHHA HOBOro
cMapToHa, po3gpibHa LiHa SKOro B MOro cyrnepmapkeTi CTaHo-
BUTb 4000 rpH. Yepe3 CKi/IbKU MicAUIB MeHemKep KynuBs
CMapToOH, AKLWLO cynepmapkeT Hajas oMy 3HWXKKY 15 % Big
po3apibHOT LiHN?

10.22. Ansa nNnpuroTyBaHHA rpevyaHol Kalui Ha OfHY YacTUHY rpe-
YyaHoT Kpynun 6epyTb ABi YaCcTUHU BOAM.

1) CkinbKu rpamis BOAV NOTPIOGHO B3ATU, AKLLO rpevyaHoi Kpynwu
B3ATO 225 r?

2) CKiNbKKM rpedaHoi Kpynu MNOoTpibHO B3ATU, AKWLO BOAM B3SITO
700 r?

3) (MpoekTHa gisanbHicTb.) O6’egHaliTeca y rpyny no 2-3 ocobw.
Bu3sHauTe 015 KOXXHOIO 4seHa BuA KPyMnu, SIKWUIA BiH Mae nochi-
anTtu. [AisHaiiTecs 3 IHTepHeTY MNP0 KOPUCHI BMacTUBOCTI Kpyn
i pi3HI cnocobu TX NpurotyBaHHA. CnipobyiiTe NpUroTyBaTn OgHY
3 Hux. MigrotyiTe npeseHTayito 4719 BUCTYNY nepes K1acoMm.



3. Bigomo, wo T > n. Cepep HaBeAeHNX HEPIBHOCTEN YKaXKiTb
npaBubHY.

A B B r i

T n Tl
-T>-0 2-T>2-n ~T<2 N6rn<n/on 10 <10

4. 3HahifiTb HaWMEHLWMW JOoJaTHUIA  KOPiHb  PIBHSHHSA
23inx +-V3 =0

A [5) B r il
5n 4n n 2n 11n
3 3 6 3 6

5. Ha Ma/loHKYy  300paXkeHo
rpadik pyHKUIT y = /(X), sSka BU-
3HayeHa Ha npomixxky [-4; 4].
CKiNlbKN KOpeHiB Mae pPiBHAHHSA
/(X) = -X Ha UbOMYy MPOMIXKKY?
A 5) B r il
0 1 2 3 4
2 3
6. O6uncnitb 1253 -164.

A 3 B r i

109 71; 17 16 iHLWa BignoBiab

7. YCTaHOBITb BIgMoOBIgHICTb MK piBHAHHAM (1-4) Ta Woro
po3B’askom (A-1).

PiBHAHHA Po03B’A30K piBHAHHSA
1 10£3X =2 A 1 ABBTIA
2 =-1 b
5
3 lof2(x + 1) =3 B 5
4 1ofi(x - 2)=0 r 7
A 9

8. O6uuncniTe cymy nepLumx ABafUATU HenmapHUX HaTypasibHUX
yucern.

9. 3HaligiTb HariMeHLIe 3Ha4YeHHs PYHKUIT /(X) = 2x3 - 3x2 Ha
npomidkky [0; 2].
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OBUYNCNEHHA BU3HAYEHWX IHTEIPAIB.
OCHOBHI BJIACTUBOCT!I BU3HAYEHWX
IHTErPANIB

Y nonepegHbOMy Maparpadi BBenyM O3HAYEHHS BU3HAYEHOrO

b
iHTerpana jf(x)dx ak pisHvuro F(b) - F(a), ge F(x) - nepsicHa
a
A5 PYHKUIT f(X), poO3rfisHyIM reoMeTpudHmi i QisM4Hmnin 3micT
BM3HA4YeHOro iHTerpana. ¥ ubomy naparpadi po3rasHemMo meToam
064YnCNeHHsA BM3HAYeHOro iHTerpana.

3a HaBegeHUM Yy ronepeaHLOMY napa-
1. OB6UUcneHHA rpaci 03Ha4YeHHAM MaeMo:
BM3HAYeHUX iHTerpanis
3a hopmysioro
HbroTOoHa-J/1elbHiya .
Lo copmyny HasmBalroTb (opMynol HbloToHa-J1elibHiya.
Mig yac o6uucrieHHA BU3HAYEHUX IHTerpasiiB 3py4yHO Pi3HULIO

F(b) - F(a) 3anucysaTtn Tak: J1*)|o. BUkopncTtoBytoum Le nosHa-

YeHHs, opmyny HbtoToHa-J1elbHILa 3annCcyroTh e i y TakoMy
BUTNAAIL:

I IF(X)iix = () |b = [(b) - [(a).
a

dopmyna HblOTOHa-J1elbHILa € OfHIE 3 HalBaOXKIMBILLNX
Y KypcCi MaremaTtudHOro adHanisy. 3a T JOMOMOrow 064UCNIOKTh
BU3HaYeHi iHTerpam B TOMY pasi, Konu And nigiHterpasibHol
hyHKUIT /(X) MOXXHa 3HaliTKu nepBicHy F(x). Came Taki BU3HaYeHI
iHTerpanu M posrnsgatoTbes y WKosi. Mpu uboMy 3ayBaXKUMO, LLO
ymoBa /(xX) 1 0 gna Bcix X € [a; b] He € 060B’A3KOBOIO; 060B’A3-
KOBOK € /1LLe HernepepBHICTb PYHKUIT Y = /(X) Ha NpoMidKKY [a; b].
Po3rnfaHemMo npuknagn 3acTtocyBaHHA opmynn HbloToHa-
Jlei6Hiua.
2
O r Jsinxdx.
0
Po3B’azaHHA. OAna dyHKUIT f(X) = sinX of4HIEO 3 NepBiCHUX €
F(x) = -cosx, Tomy 3a hopmynoto HbroToHa-J1eiibHiLa Maemo:
K n

2 2
JsinxdX - -cOsX = - _cos— - (-cosO) =0+1=1.
0 0 2

BignoBigb. 1.
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i
o r | (2x - 3x2)(ix.
-i
Po3B’a3zaHHA. 1) BukopuctoBytoun npasuia 064MC/IeHHA nep-
BiCHUX i Tabnmuio nepBicHUX, ANA pyHKUIT /(X) = 2X - 3x2 Ma-

X2 X3
TUMEMO: r(x) = x2 - xa.

2) Maemo:
| (2x - 3x2)rix = (x2 - x3)"™ = (i2 =13) - ((-1)2 - (-1)3)=0-2=-2.

Bignosigb. -2.

3ayBa>kMMoO, WO Mig yac opopMNeHHA OCTaHHbLOI 3ajadi 3Ha-
XO[PKEHHS MepBiCHOT MO>KHa Oyno He 3anmcyBaTu OKpeMo. Topi
OhOopM/IEHHSA BUTNA4aTUMe Tak:

1
J (2x-3%2)rix
—i -

= (12 =13) - ((-1)2 - (-1)3) =0 -2 = -2.

r (ix
0 n/ax +1

Po3p’azaHHA. 1) MNpu 3HaXoMXXeHHSA MepBiCHOT AN PyHKLUIT
IxX)= , 1 BUKOPUCTOBYEMO MNpPaBUO 3 3HaXOOXKEHHS nep-

n/ax +1
BiCHMX 3 § 9 i Tabnuuto nepsBicHUX. Maemo:

P(X) = —+2>/4x+1 = ™Mx+ 1.
4 2

2) BukopucTtoBytoun opmyny HbroToHa-J1erbHiua, oTpuma-
EMO:

.aX  =->/4Ax+1 =—n/4+2+1 -—T74:0+1=
nax+1 2 0 2 2

= 1(/9->/7) = | (3-1) = 1.

Bignosigb. 1.

SayBa)KI/IMO, Lo B OCTaHHbOMY anKna,u,i BNHECEHHA 3a OY>XKUN

CMiIbHOFr0O MHOXXHMKA — cripowye 0BUNCNEHHS.



Po3rnsHemMo HalnpocTiwi Bnactu-

2. BNacTumBOCTIi BOCTi BM3HayeHOro iHTerpana. Pa-
BU3HAYEHOro Hille BU po3rnaganv BU3HaJYeHi iHTe-
iHTerpana b

rpasin  Buay , KoM a < b.

a
TakoXX MOXXHa pO3rnsfgatv iHTerpanu Takoro Buay i y BUMNagKy

a 1 b. [lo Toro >k 6yae npasBun/IbHOKO Taka BMacTUBICTb.

Bnactusicte 1. HAKWO nepectaBUTU MeXi IHTerpy-
BaHHSA, TO iHTerpas 3MiHIE 3HaK Ha NPOTUNEXHWIA:
b a

a b

AdoseaeHHsA. OCKIi/bKU

[/(x)<ix = 46) - Aa) i -™N(X)(ix = -(Oa) Aa),
a b
TO Ib/(x)rix = a/(x)<ix. [

a b

I BnactuBictb 2. Ons 6yab-AKOro a BUKOHYETbLCS:
IT(X)clx - 0.
a

JoBegeHHs. a
I/(X)rix=4a) -1Ua)=0. =

a

BnacTtuBictb 3. IHTerpan cymu yHKLiA JOPIBHIOE CyMi
iHTerpanie ymx QyHKLiA, TO6TO

b b b
1(/0K) + = $r'X) (ix + | AxX)rix.
JdoBeneHHs.

Hexali I'(x) - nepsicHa ana /(x), a O(x) - nepeicHa ana a(x),
Togi B(x) + O(X) - nepsicHa ana /(x) + A(x). Maemo

|(/C<) + £G)rix =(Ox) + O(X)I* = (46) +0(6)) - (Aa) +O(a)) =

T (A6) - P(&) + (0(6) - B(a)) = 5/(X)FiX +tié{X)(1X- -

3ayBaXXMMO, WO BNacTMBICTb 3 BUKOHYETbCA A1 OyAb-AKOT
KifIbKOCTI A0AaHKiB.
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BnacTtuBicTb 4. CTa/IMihi MHOXHUK MO>XHa BUHOCUTU 3a

3HaK iHTerpasna, To6To
b b
[A/(x)rix = Ir]| /(X)HXx.

a a
AosegeHHA. Hexain ™N(X) - nepsicHa gnsa /(x), Togi yHKLiS
Kr'(x) - byge nepsicHoO Ana K/(xX). Maemo:
N(X)</x - ITP(X)] - kr'(b) - kr(a) - k(r'(b) -r(a} - k*%x)cix.
a a
[Bi OCTaHHi B/1acTUBOCTI MOXXHa BUKOPUCTOBYBaTU A/ 064mc-

NeHHs IHTerpanis TOro camoro BUrasgy, AKWUi posrnsHyTo B 3a-
Jadi 2 uporo naparpadga.

Po3B’a3aHHA. BuKopuCTOBYKOUYU MOCMIAOBHO BNacTUBOCTI 3 i
4, MmaTUMeMo:

2 2 ¢, 2 2
r = 41 X3C2%x+ 61
14 X 1 1
2 2 42 6 _ _ o
RSN 6 -1 = (24-14) -1
4 1 *1
=15-(-3) = 18.

Bignosigb. 18.
BnacTtuBicTb 5. Hexail ¢ — gesika Touka NpoMiXKy [a; &],
Togi
b c b
[ P ) (ix = | /(X)cix + ]| /(X)rix.
a a C
JAosegeHHA. Hexalh r'(x) - nepsicHa gna /(x). Togai
W xX)rix +1/(x)nx = P(X) [ +/'(X)|6 =P(c) - P(a) + &) - P(c) =

=P(b) - P(a) = i'l'(x)<ix.

a
4
1 AX)™" AKLLO

-2
-X npu -2 < x < 0,

1(x) =
4x3 npu 0 < x < 4,

104



4 0 4

Po3s’aszaHHA. |/(X)c(X = | (=x)cix +14xMXx =
-2 2 0
0 4 0 n4g = X269
= —1xcix + 4] x3rix = — +a-X. - nMé
2 4 O= 2
-2 0 -
02 (~2)2)

+ (44 -O4) = 2 + 256 = 258.
BignoBigb. 258.

O 3anuuwitb dopmyny HetoToHa-lMNenbHiua. o Cchopmyntointe i oo-
Be/liTb B/1aCTUBOCTI BU3HAYEHUX iHTerpasnis.

Po3B'shKiTb 3afadi Ta BMKOHaliTe Brnpasw

11.1. Yu npaBUIbHO 3HAMAEHO BU3HAYEHUIA IHTErpasl:

1 2 i
1) [x(IX:—O:2 > =
0 20 '

i
2) |5rix =5x+C;
-2

8
3) 3;

f 9
4) |3iNXcEX = -COBX = -coesi - (-coBO) =0+ 1 =1?
0

O6uuncniTe iHTErpan (11.2—11.9):H

0 7 4
11.2. 1) / x2ax; 2)rix; 3) | coBxcix;
-3 4 0
q
i 2 2 4 ix
11.3. 1) Ixdrix; 2) TA4clx; 3) [sinxc/x; 4)
- e coB2 X
0 -i 0
4
11.4. 1) ;o 2) ;0 3) ;
i 0 ix

3 2
11.5. 1) [(x2-2x)(ix; 2) |(1 +x3)rix; 3) ;
0 -2



1
11.6. 1) ™N(x- 1)4rix;

0
2
q
0 3
3) [(2x + 1)5c(x; 1.,
-i 0 BiM i%— _
i 29
11.7. 1) ]°(x + 1)3rix;
-i
A
i
3) .[(1-2x)4iix;
0
0,2 4
11.8. 1) 2) /((O, 5x —1)3 + Bin TTX)rix.
o 0
0,5 2
' 40 L1 .
2) 1«1 - X)2 + coB TTX)FIX.
11.9. 1) N (10X +1)3) ) O « ) )

O6umncniTb iHTErpas, BUKOPUCTOBYHOUN MO0 FreOMETPUYHUNIA
3micT (11.10—11.11):

11.10. 1) 2)
0 -3
—  —
11.11. 1) 2)
0 4

O6uncnite iHTerpan (11.12—11.13):

2 i °>5 9715 —r4 + r2 T,
11.12. 1) (X2 + 2x)2rix; 2) ;3) 1Msin2xrix.

0 0,25 X 0

3 42 3 __ %2 21¢C
11.13. 1) 1 2) 3)

0 2 X 0

1
11.14. 3Hangitb | /(X)c(X, aKwo /(X) =
2 2x+3 npn -1 <x<1.

.x2 npm -2 <x<-1,

4 - <xX<
11.15. 3HaiAiTe N(X)CiX, gk /(X) - 8x-1npu 0<x<2

0 X2 +1 npn 2 < x <4,
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4
11.16. O6uuncnite iHTerpan ||x-22]| cix.

5
11.17. O6uuncnite iHTerpan ||x-1] cix.
-2

11.18. O6uucniTb iHTerpan BUKOPUCTOBYHOUN
iOro reoMeTpuYHUi 3MICT.

XKuTTeBa MaTemMaTUMKa

11.19. Odiic obnagHaHWi NpunagamMm OCBITNIEHHSA, AKI CNOXKW-
BaloTb 900 BaT worogmHu. LUWloaobn npunagyn npauyioTbs Mo
10 rogviH. AKLWO 3aMiHUTU NpUIagn OCBIT/IEHHA Ha eHeprosbepi-
rartodi, To BUTpaTM CcKOpoTATbCA Ha 30 %.

1) CKinbKu BaT MpoTAarom TvbkHA (5 poboumx AHIB) MOXXHa 3a-
oL aanTN, BUKOPUCTOBYHOUM eHeprosbepiratodi npunagn?

2) (MpakTuyHa p[igneHicTb.) [i3HalTecsd, CKiJlbKU KOLUTYE
1 kBT * rog (1 kBT = 1000 BT). O64uCniTb, CKiNIbKMN rPOLLEA
MO>XHa 3eKOHOMUTU MPOTAroM 5 po6ouunx AHIB, SKLLO0 BUKOPWU-
cTatn eHeprosbepiratodi npuiagu.

11.20. BusHauTe, CKi/ibKM BifCOTKIB CBOro MiCAYHOro noxoay Bu-
Tpadae Ha UUrapkuy fognHa, WO BUKYPHE OAHY MadkKy Ha goby,
KO/IM Mnayvka ymrapok kowTtye 30 rpH, a WoMmicayHa 3aprnfaara
7500 rpH (y micaui 30 gHiB).

) ) 3aBfaHHsA
[MepeBipTE CBOKO KOMMETEHTHICTD! N H

1. Y pesAKoMy KJiaci KiNnbKicTb X/10MuiB BiHOCUTbLCA [0 Kiflb-
KOCTI fgiByaT aK 2 : 3. fKoo MoXXe OyTU 3arasibHa KifibKiCTb
YUYHIB Yy LbOMY KJiaci?

A b B r a

20 21 22 23 24
2. Ha monuuyi po3mileHo 5 KHWKOK 3 anrebpu, 3 - 3 reo-

MeTpil, 2-—33 Qi3nkn. 3 nonuui HaBMaHHA 06epyTb OfHY
KHWKKY. fKa AMOBIpPHICTb TOro, WO BOHa He 3 (hisukun?

A 3 B r A
0,2 0,3 0,5 0,7 08



3. CnpocTiTb Bupas (1 - 3in2a)igla.

A 5 B r a
_ _ coB4 a iHWa
3in2a 3in2a tg2a 3in2a BifnoBiab

4. P0o3B’sXKiTb HepiBHIicTb 1081(x -1) > 0.
2
A 5} B r o

(-ra; 2) (-ra; 1) (1; +ra) 1; 2) 2; +n)
5. Ha mantoHKy 3006pakeHO ecKi3 rpadika yHKUiT y = ax?2 +

+ bX + €. YKaXiTb npaBu/ibHe TBepI>KEeHHS L0400 KoedilieHTiB
a, b, c

A b B r i
a>o0, a<o, a<o, a<o, a<o,
Ib<0, |1&<0, (6<0, |b>0, !&>0,
c<0 c>0 c=0 c=0 c>0

6. O6uncniTb

16
A b B r il
in5 . . .
5 1,5 2,5 4,5 IHLWa BignoBigb

7. YCTaHOBITb BIigNOBIgHICTb MK (hyHKLUiet0 y = /(X) (1-4) Ta
i

3HayeHHAM iHTerpana / /(X)rix (A-4).

PyHKLiA 3HayeHHsa iHTerpana ABBTIA
1 /X)=x-1 A -2
2 /(x) = 2x B z
3 /(X) =x B 0
4 /(X) =x3+1 r z
2

4,
8. 3HangiTb HaliMeHLUN KOPiHb PIBHSAHHA |2x - 1] + 3| = 5.
9. 3HangiTb 3Ha4YeHHSA Bupasy 3inl5o3in750.
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OBYNCNEHHA NAoLW, NAOCKNX dIIYP,
IHWI SACTOCYBAHHA BN3HAYEHOIO
IHTETPANA Y ®I3ULII

B ogHoMy 3 nonepefHix naparpagis BU BUKOPUCTOBYBa/IU
nepsicHy ANA (PyHKUIT Nig 4Yac 3HaXOOXKeHHs naouli Kpusorii-
HIiHOT Tpaneuii Ta B AeSKUX (PI3NYHUX 3agadvax. Po3rnsgHemo
BUKOPUCTaHHSA BU3HA4YeHOro iHTerpana A/ O6YMCIEHHS MJIOLLY
nnockmnx iryp tay ismui.

AK BW BXXe 3HaeTe, Msowa Kpusoli-
1. O6umncneHHs nnowy, HiliHOT Tpanewii, 06MeXeHOT rpagikom
NIOCKNX cpiryp HenepepBHOi yHKLIiT y = /(X), nps-
MuMmnm y = 0, X = a i X = b, 3a ymoBn,
wo f(x) 1 0 gna Bcix x € [a; b], o6unc-
noeTbea K pisHnua F(b) - F(a), ge F(x) -
nepsicHa ana yHkyuii f(x) (man. 12.1).
3 iHwWoro 6oky, 3a ¢opmynot HbroTO-
b

Ha-Jleli6Hiua jf(x)dx = F(b)-F(a).

a
Takmm 4MHOM, MOXKHa 3p06I/ITI/I BUC-
HOBOK Mpo Te, Wo

a nnowa b KpuBOMIHIMHOT Tpaneyil, obme>KeHoi rpadikom
HenepepBHOT PYHKUIT Yy = /(X), npamumn y = 0, X = a i
X = b, 3a ymoBu, wo /(x) 1 0 gna Bcix X € [a; b], fOpPiBHIOE

b
S - Jf(x)dx.

a

o 3 rio
BM3HAYeHOro iHTerpasa rnjaowy Kpuso-
NiHIWHOT Tpanewyii, 06MeXXeHOoT MiHIAMMN

y = inx, y = 0, flix = a(van. 12.2).

Po3B’saA3aHHA.
Man. 12.2

q A

S - fsinxdx - -COSX _ _cos71- —cosﬁ =1+ =1,5.
3
< /

w X

3
Bignosigb. 1,5.

Po3rngaHemMo nnocky qirypy, 3Bepxy O06MeXeHy rpadikom
PyHKUIT Yy = /(X), 3HU3Y - rpadikom QYHKUIT y = a(x), BepTuU-
Ka/IbHUMU NpAMUMU X = a, X = b, npuyomy QyHKuUii y = /(X),
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y = A(X) - HenepepBHi Ha [a; b] i gna
BCiX 3HauyeHb X € [a; b] BUKOHYOTbLCA
HepiBHocTi /(X) 1 O, a(x) 1 O,
/) 1 g(x) (man. 12.3).
Mnowa uiei dirypu 8 gopiBHIOE pis-
HUUi nnow, 8/ - 8a, ge 8/ - nnowa
KPMBOJIHINHOT Tpaneuii, 06MeXeHOoi
niHiammMy =/(x), y =0, x=a, X =b, a
88 - n/owa KpPUBOIHIVMHOT Tpanewit,
obmexkeHoT niHiaMn y = a(x), y = 0,
X = a, X = b. OTxe,
b b
B = /() (Ix - 1#(X)c(x.
a a
BukopucToByoUn BNacTUBOCTI iIHTerpasia, Maemo

5 z;(/(x)—E(x))</x.

Lia dopmyna 6yne npaBu/ibHOKO | B TOMY BUMNaAKy, KOMW ofHa
abo obuasi ymosu /(X) 1 0 i é(x) 1 O He BUKOHYIOTbLCA. Y LbOMY
pasi focTaTHbO NepeHecTn MNOCKY irypy B340OBX OCi opAvHAT Ha
T OoAVHVUb, BMOpaBlWIXM T AOBINbBHUM YMHOM Tak, Wo6 yca i-
rypa posmilgyBasiacs Bulle Big oci abcumc (man. 12.4).

Togai nnowa wykKaHoi girypm
b

B = |((/() + TN)-(E£(X) +T))Cc?X :b|(/(x)-£(x))rix.

OTxe,

1| niowa 8 nnock6i dirypu, sska obme>keHa HenepepBHUMU

1! ha npomi>kky [a; b] dyHkuiammn y = /(X) iy = éX) Ta-
Kumu, wWwo ana Bcix X € [a; b] BukoHyeTbea /(X) 1 é(x),
Ta npaMumMmM X = a i X = b, 064YMCIOETHLCA 3a (HOpPMY/oH

8= :(/(X)A(x))(ix.

a

110



MEeXeHOoT NiHiAMMn y =5 - x2 iy = 1.
Po3B’sa3aHHA. 1) 3Hangemo abcuucu
TOUOK nepeTnHy rpadgikis. Maemo
5 - x2=1; X2 = 4; x = x2. OpgnHata
060X TOUOK MepeTuHY AopiBHIOE 1.
2) 306pa3vmMo cxemMaTuU4yHO rpacdiku
PYHKLUIA i abcuncn X TOYOK MepeTuHy
(man. 12.5).
3) LykaHa nsowa:
2 2
= |(5-x2-1)rix = N4 -x2)iix =
-2 -2
r x1 2 ( 93> o -2)31
4x-— 4-2-nmme - 4(2 (=)

\ 374K 37K 37

y=x2+2xiy=4-x

Po3B’A3aHHA. 1) 3HaligemMo abcuucym TOYOK MNepPeTUHY rpa-
QikiB PyHKLiN: X2 + 2X = 4 - X; X2 + 3x - 4 = 0; xl = 1;
X2 = -4. OpAnHaTn TOYOK NepeTuHy yl = 3; y2 = 8.

2) 306pa3mo cxemMaTuU4YHO rpadikm pyHKLi (man. 12.6).



3) LlykaHa nsowa:

7 I ((4-%X)-(XF+2xX)™X = I| (-%x2 - 3x +4)(ix -

-4
r >3 3x N 7!t 13 312 "
e e +4x 00 - +4-1
3 2
< 4\ 3 2 5
" (-4)3 3 (-4)
+4 (-4) =2—+18—= 20—
3 2 6 3 6
5 7
BignosBigb.
Po3rnsHemo ofHe i3 3acTocyBaHb BU-
2. 3acTocyBaHHA 3HayeHoro iHTerpasia y isnui.
BM3HAYeHOro Hexalh maTepia/ibHa TOUYKa PyXaETbCA
iHTerpana y disunui B3[OBX OCi abcuuc nig Aiexo cuin,

npoekLia AKOT Ha Ul BiCb — Hene-
pepBHa Ha AessKOMY MPOMIKKY (hyHKuUisa [x). Hexai [a; b] Hane-
XXUTb MPOMIDKKY HenepepBHOCTI YHKLIT,

i nig pieto yiel cunu MaTepiasibHa Touka Mfﬂ
nepemictnnaca 3 Touyku M(a) y TOuky a b X
M(b) (man. 12.7). Topgi pob6oTty A ui€i

CUIN MOXKHA 06YMCANTY 3a DOPMYIOD Man. 12.7

b
-4 = | T)(IX.
a
JoBeneHHA LUbOro (hakty He HaBOAMMO.

npy po3TAryBaHHHI Mpy-
XXUHU Ha 0,05 M, aKLWo npu po3TaryBaHHI Npy>XnHU Ha 0,02 m
noTpi6bHa cuna 4 H.
Po3B’aA3aHHsA. 1) 3a 3akoHoMm N'yka cuna I' nponopuiliHa pos-
TAry (abo CTUCKY) MPY>XMHU, To6To ' = KX, Ae X - BefuuuHa
po3Tary (abo CTUCKY), K - cTana.
2) OcKinbkun Npu x = 0,02 M Maemo I' = 4 H, To MOXXHa 3HaNTK

KoeiLieHT . B 4 Omxe, I'(x) = 200x.
x 0,02
3) 3Haxoaumo poboTy A Mpu PO3TATHEHHI MPY>XMHU Ha 0,05 m:;
0,05 005 '
A - | 200xcIx - 200 =100+ (0,052 - 02) = 0,25 (Ox).

0
BignoBigb. 0,25 [X.

0 $K 06UMCNIOITL NJIOLLY MI0OCKOT Pirypnu? O HAK 3aCTOCOBYHOTb BU-
3HauyeHuii iHTerpan y disnui?
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Po3B'sKITb 3afayi Ta BUKOHaWTE BNpasu

12.1. ¥KaxKiTb hopMysy, 3a SKOK MO>XKHA 3HaAWTWU MOLLY 3a-
LITpMXoBaHoT irypu (man. 12.8):

q
D 1)~ *())e(x;
2
2) [(/()-p())rix;
3) 9(/><» — M))rix;
4) <|ip(x)<ix.

12.2. 3HanigiTe NoOWy 3alITPMXOBaHOI irypm, 306pakeHoT
Ha MasiroHKy 12.9.

12.3. 3HanigiTe naowy 3alTpmuxoBaHoi girypmn (man. 12.10).

| y~x24 1

XV
N

ui

Man. 12.9

12.4. Tino pyxaeTbCs B3[OBX OCi abcumc nig Aiero cunu, npo-
eKuia daKol Ha ulo Bicb 3agaeTbcA qopmynow /(X) = X2 - 2X
3HaligiTe poboTy, WO BUKOHYE Ls Cuna Npy NepPEMILLEHHI Tina 3
TOYKM 3 abcumcoro 3 B TOUKY 3 abcuucoro 6.

12.5. Tino pyxaeTbCs B3[OBX OCi abcumc nig Aieo cunu, nNpo-
eKLis AKOT Ha UK Bicb 3agaeTbcs hopmysoto /(X) = 2x + 5. 3Haii-
LiTb PO60TY, W0 BUKOHYE Ls cuia NMpu NMepeMilleHHi Tina 3 TOYKn
3 abcymcolo 2 B TOUKy 3 abcuucoro 4.

113



3HangiTb naowy girypu, obmexeHoi AiHisamn (12.6—12.7):
126. 1) y=x2iy=3x; 2)y=2-x2iy=x;
3))3y:7—>¥2iy:3; 4g¥:3x2iy:y2x+1;
5)y=3xeiy=4-x2 ) y=x2-2x,y=31ix=0,
3a ymoBu, wo x < 0.

12.7. 1)y =x2 iy = -3x; 2)y=x2-31y=2x
y=4-xiy=3 Hy=2x2iy=x+1;

55 y=x2iy=8-x2 B)y=x2-3x,y=4ix=0,
3a ymoBu, Wwo x < 0.

12.8. Mig pieto cum 3 H npy>XmHa po3TAryetbca Ha 1 cMm. Ay
po6oTy Tpeba BUKOHATM, W06 PO3TArHYTU L0 MPY>XUHY Ha 5 cm?

12.9. Mg pieto cunn 5 H npy>kmnHa po3TAryeTbCca Ha 2 CM. HAKy
po6oTy Tpeba BUKOHATW, WO6 PO3TArHYTU L0 MPY>XXUHY Ha 6 cMm?

3HanrgiTe naowy irypun, o6mexeHol fiHiavm (12.10—12.11):
A
12.10. y = coiix, Y = -3coiix, X =—6, X = 0.

12.11. y = 3inx, y = -23inx, H, x = 0.

12.12. 3HaigiTe naowy qirypy, o6mexkeHOI napabosow y =
= X2 + 4X, AOTUYHOK, MPOBEAEHOK A0 L€l mapabonu B Touui 3
abcuymcoro X = -1, i BiCCHO OpAuHar.

XKuTTeBa MaTemMaTUMKa

12.13. 60 kr makynatypu 36epirae Big BupyOKu oOHe [OepeBo.
3 1 T Mmakynatypu mMo>kHa BUrotosutu 2500 30LIUTIB i NpU LbOMY
3eKOHOMUTKU 200 M3 BOAW. YUHi LUKOMW 3i6pasin Ha BECHSHIN TO-
noui 1,2 T makynatypu. 3HanigiTte: 1) cCKiflbKM fepeB 36epersiv
YUHI; 2) CKiJIbKM 30LIUTIB MOX>XHA BUTOTOBUTU i3 LLIET MaKynatypu;
3) ckinbku Boan 6yae 3eKOHOMJIEHO.

12.14. PoanHa BuTpavae 12 % CBOTX AOXOAIB Ha onnaTy >XUTna,
48 % - Ha NPoOAYKTWU XapuyBaHHSA, 18 % - Ha pi3Hi O0gHOpPas3oBi
BUTpPATU, a peLuTy - Ha BigMNOYMHOK, WO cTaHoBUTb 33 000 rpH
Ha piK. AKWi pivyHUA GHOoKET POANHN?

. . 3a<?3a)\lﬁﬂ
[MepeBipTe CBOW KOMMNETEHTHICTL! ,

1. YKaxiTb TOUKY, SKa HalexXunTb rpaiky piBHAHHA
2x - 3y =1.
A b B r il

»XoaHa
-22) &-H z-H @19 i3 3aI'IpOI'I%HOBaHI/IX

0



2. Uncna 4, x i 1 € nocnifoBHUMU 4jieHaMU reOMeTPUYHOT Mpo-
rpecii. 3HangiTe X.

A 5} B r a
2,5 2 2 abo -2 0 BM3HAUYUTN HEMOXKNINBO
3. MHOXVHOK 3HayeHb PYHKLITY = 2x + 1 €...
A 5} B r Jil
[0; +n)  (-OT; +ra)  (0; +n) (1; +ra) [1; +ra)

4. 3HalgiTe nepBicHY ANns QPYyHKUIT /(X) = RiNX, AKa NpoxoanTb
yepes Touky (n; 2).

A B B r il

—coiix —conx + 2 —coinx + 1 8IMX + 1 coiix + 3

5. Alke 3 piBHAHb Mae 6e37i4 po3B’A3KIB?

A 2(x - 1) = 2x - 2 - i1
= Minx = -1,5 coBx "3
B x -3 =1 il X2+2x -3=0

6. O6uncnite N(T/il —41 +4.

A B B r il
TIiT >/ + 2 8 - n/ii >/ii + 8 15

7. YCTaHOBITb BIiAMOBIAHICTb MiX YMcnosmM Bupasom (1-4) Ta
3HayeHHAM uboro supasy (A-4).

Uwncnosuii BMpas 3HayeHHsa 4ncnoBoro Bupasy
1 n/5(/20->/5) A2 ABBTIA
2 B 3
n/5
3 (™N+2)(=17-2) B 4
4 (N+1)2-2>/5 rs
A 6

8. 3HangiTb Halbinblue 3Ha4YeHHs QYHKLIT
4coBX +5

AKWO PYHKLIA He Mae HabIIbLLIOro 3HA4YEHHS, TO 3anNULWITb Y
Bignosige uncno 100.



9. Y auuky 7 6innx, 5 4OpHUX i KislbKa >XOBTUX HaMUCTUH.
3HangiTb 3arasibHy KifIbKiCTb HAMUCTUH Y ALLMKY, AKLLO AMO-

A N
BIPHICTb BUTANHYTN HaBMaHHA >XOBTY HaMWUCTUHY OO0pPIBHIOE 4

JomaluHs camocTiiHa po6oTta Ne 2

Ko>kHe 3aBAaHHA Mae no 4oTwupw BapiaHTu Bignosiai (A-IN),
cepes AKMX NvLLIe OAVH € NpaBuibHUM. O6epiTb NpaBWIbHUI Ba-
piaHT Bignosigi.

1. flka 3 HaBeAeHNX (PYHKLUI He € nepBiCHOKO ANs PyHKLIT

/(x) = -57?
A. B.
B. I r.

2. 3HaipgiTb 3arasibHUA BUINA4 NepBicHNX ansa pyHKUIT /(X) = x4,
A. F(X) = 4x3 B. Y(X)=x5+C
B.
5

3. 3a Ko (opmynor MOXKHa 3Haii-
TV MAOLLY 3alUTPUXOBaHOI Qirypu

(man. 12.11)?
6
A T(EX) - y())(ix
i
B.1 - £(X))rix
5 i
B. J(g(x) - y(x))dx rJ(9(x) - y(x))dx

i 6
4. YKaxXiTb (PYHKUiO, siIKa € OfHIel 3 nepBiCHUX A8
PyHKUIT /(X) = 3x2 - sinX.
A.F(X)=x3+cosx+4 bB. F(X) =x3-cosx +1
B. F(X) = 6x - cos X N F(x) =3x3 -cosx -8
5. Tino pyxaerbca MNPAMOAIHIAHO 3i LUBUAKICTIO =
= 3 + 0,8t (m/c). 3HangiTb WNAX, AKWK NPOAWAO TiNO 3a
iHTepBan yacy Big i, =5cpgo = 10c.
A 4w~ B. 45 m B. 55 m . 50 m

3
6. O6uucnite iHTerpan | (1 - 4x)c(x.
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A. -16 b. -15
B. -8 r.-12
7. Ona pyHKUiT /(X) = cos™N2x + 3HalgiTb nepsicHy, rpadik

AKOT NPOXOAUTL Yepe3 TOUKY B(—; 3l

A. F(X) = ~"sin™2x + B. F(X) = sin™2x+ +25

B. F(X) = isin”"2x+ +1 N FX) = sin™2x + +15

8. 3HangiTb nowy irypm, o6MeXXeHoT NiHIAMNn y = 6X iy = 2X2,

11.

12.

A 9 b. 27 B. 18 r. 12

3HaigiTb, NonepeaHb0 BUKOHABLUW CXEMATUYHWUIA MasltOHOK,
nnowy qirypu, obmexxeHoi niHiamu y = |sinx|, y =0, X = -n,

n
3
A. 0,5 .15 B.1 r. )
2

10- O6uucniTh iHTerpan J\14 - x2dX, BUKOpUCTaBLUWN Oro
reoMeTpUYHNIA 3MICT. -2
A. ) ‘ b.4n B.n

4 X

BHarigite J f(x)dx, AKwo /(X) = sl 41 npu 0 < x < 4.
_3 j—
A. 96,8 B. 109,2 B. 97,2 . 108,8

3HalgiTb 3ara/lbHUIA  BUrNA4 NepBiCHUX  Ansa  YHKUIT

1 e
/(X) =------- 5T , MorepeiHbO CNpPOCTMBLLIN Ti.
A NMX)=x%x-2+-"+C 5
X2 ' 2 X
X2 1
B. r.
2 X 2 X

3aBaHHSA ANA nepeBipkKy 3HaHb A0 88 8—12

1. Aki 3 yHKUin r(x) = 3x, r(x) = -3x, rx) = 3x - 7,
r'(x) = 0 € nepBicHUMN Ans PYHKUIT /(X) = 3?
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3HalAiTh 3ara/ibHUA BUIAg nep-
BiCHUX A1 PYHKLIT:
1) f(x) = x8; 2 .
) 109 ) Cos2 X
3a Akow (QopMysior0  MOXKHa
3HANTN MAOLWY 3alTpUXOoBaHOT
hirypmn, 306pa>kKeHOT Ha MasltoH-
Ky 12.127

4. [NosepniTb, Wo yHKUIA F(X) €

nepsicHotO Ana yHkuUii f(x) Ha

3a,aHOMY MPOMIDKKY:

DFX) =x4 -3x+7,/(X) =4x3 - 3, X € +°°);

2) (X)) = + 2cos2x, x € (0; +ra).
X2 X

. Tino pyxaeTbca NPSAMOIHIAHO 3i wWwBMakKicTio o(i) = 8 +
+ 0,2f (m/c). 3HangiTe WNSX, SAKUIA NPOMWIO TiNO 3a iH-

TepBas yacy Bifz, =10c gor2 =20 c.
29 2
. O6buuncniTb iHTerpan: 1) J cosxrix; 2) J (2x + 1)clix.
A -1
6
7.0n9  dyHKuii  /(X) - sin 3HaNgiTb  nepBicHY,
7

rpadik AKOT NPOXOAUTb Yepe3 TOUKy A

3HaligiTe nnowy irypyu, OOGMeXeHOT AiHIgMU y = 2x2 i
y = 4x.

) X2 +1 npn -2 <x<0,

9. 3HangiTe J f(X)dx, Aakwo/(x) =

2 npmn 0< x< 2.

JoaaTkKoBi 3aBAaHHs

10. 3HaigiTb, NonepegHbO0 BUKOHABLUW CXEMaTUYHWUIA Masto-
HOK, nnowy dirypu, obmexxeHol AiHiaMM y = |coBX|, ¥y =0,

11. 3HaigiTe 3arasibHUA BUISA MNepBiCHUX A5 YHKUIT,
nonepegHLO CNPOCTUBLLN Ti: il
1) Ox) = 43in2xco32x; 2) /(X)) - X +%X----- X.

X3
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EJIEMEHTW TEOPII
NMOBIPHOCTEW

| maTemaTmnunol

CTATUCTUKW

Y LbOMY PO3AI/I BU:

O 3ragaeTe NOHATTA
MHO>XWHW, O3HaAYeHHS
MIMOBIPHOCTI, BMMNagKoBOT
nogaii, enemMeHTU
MaTemMaTUyHOT
CTaTUCTUKMW;

O o3HariomnTeECA
3 efleMeHTaMun
KOMOGiHaToOpUKu;

O HaB4YMTEeCHA 3Haxo4uTu
MIMOBIpHICTb BMNagKoOBOT
nogii, BnGipKoBoil
XapaKTePUCTUKMN.



PO34IN 3

cid  MHOXUHA
Y uCA3 TA'T EJIEMEHTIU

Y uboMy po3fini po3rnsgHeMo efnemMeHTU KOMOIHATOpuKK, Te-
opil AiMOBIpPHOCTEN Ta MaTemMaTU4HOI CTaTUCTUKW.

Arne cnoyaTky Tpeb6a npuragatm Ta po3LMpUTU MOHATTA MHO-
>KVHMU.

PaHiwe BK BXe posrndagann 4McnoBi MHO-

1. MoHaTTAH XUHWN:  HaTypasibHUX 4ucen  (no3Hava-
MHO>XWVHW. OTb - 1T), Linnx yncen (No3HavyawoTb - £),
MigMHO>XMHA pauioHanibHUX 4ncen (nosHavarTb - P),

AiricHuX uncen (Nno3HavaroTb - iT).

MOHATTA «MHOXWHa» y Oifibll LWMPOKOMY PO3YMIiHHI € OOHUM
3 OCHOBHUX Yy MaTtemMaTuvui i TOMy He Mae O3HaudeHHs. T1ig no-
HATTAM MHOXWHW OYyAeMo PO3yMiTWM MeBHY CYKYMHICTb 06’€KTIB
Oyab-aKoi npupoau, cami 06’eKTU MpuU LbOMY Has3MBaTUMEMO efie-
MeHTaMu MHO>KUHMN.

3a3BMyaii MHOXXMHW NO3HaYar0Tb BENMKUMU NAaTUHCLKUMW fli-
TepaMmy. AKLLO, Hanpukiag, MHOXWHa A CKIafaeTbCA i3 uucen
1, 2, 3, 4, 10 Ue 3anucyroTb Tak: A = {1, 2, 3, 4}. Uwucna 1, 2, 3,
4 - enemMeHTU MHOXMHM A. Toli hakT, WO 4Yucno 1 HanexmTb
MHOXWHI A, 3anncyroTb 3a [OMNOMOror 3Haka €, a came: 1 € A
Uucno 5 He HaneXXnTb MHOXUHI A, TOMY Lie TBepA>XeHHS 3anwu-
CyloTb Tak: 5 i A

Y maTtemMmartuui TakoXX po3rnagaroTb MHOXUHY, fiIKa He MICTUTb
>KOHOTO €/IeMeHTa, - MOPO>KHI0 MHO>KUHY. I Mo3Ha4yarTb CUM-
Bosiom O. Tak, Hampuknag, MOpoXHbOK MHOXMHOK € MHOXXMHA
BINCHNX PO3B’A3KIB PIBHAHHA X2 + 1 = 0.

a AKWO KOXXEH efIeMeHT MHOXWHU B € enemMeHTOM MHO-
XXUHN A, TO KaXyTb, WO MHOXWHa B € NigMHOXWHOIO
MHOXUHWN A.

3anucyloTb Ue Tak: B 0o A. CxeMaTU4HO Le MOXHa Mpoisto-
CTpyBaTu 3a JOMNOMOrol0 KpyriB, fIKi Lle Ha3uBaloTb giarpamamu
(kpyramun) Eiinepa-BeHHa (man. 13.1).

A = {1, 2, 3, 4}

B = {1, 2}, C = {4, 5}. Togi MHOXWHa B ¢
NigMHOXXMHOKO MHOXWHU A: B ¢ A. MHo-
>XMHa C He € NiAMHOXWUHOK MHOXXUHU A,
OCKi/IbKU Y MHOXXVHY C BXOAUTb efleMeHT
5, AKNIA He BXOAUTb Y MHOXUHY A,

MHOXWMH MO>Ha 3anucatn N c E, £ c Q, N c Q, £ c 1T Towlo.
YBaXKaloTb, WO MOPOXKHA MHOXWMHA € MigMHOXWHOK 6yab-
AKOT MHOXXUHW.



EnemeHTn Teopil iMOBIpHOCTEN | MaTeMaTnyHOT CTaTUCTUKN

Po3rnaHemMo MHOXXuHM A = {1, 2, 3} i
2. PiBHICTb MHO>XWH B = {2, 3, 1}. Lli MHOXWHU cKnaga-
IOTbCA 3 O4HUX | TUX camMumx ene-
MEHTIB, asie 3arnucaHux y pi3HoOMYy nopaaky. Taki MHO>KWHU Ha-
31Bal0Thb PIBHUMU. A 3anuncyroTb Ue Tak: A = B.
AKWO MHOXXWMHa CKNa[aeTbCs 3i CKiIHYEHHOT KIi/IbKOCTI ene-
MEHTIB, TaKy MHO>XWHY Ha3MBalOTb CKiHUYEHHOIO, Y TMPOTUMIEX-
HOMY BUMaAKY MHOXWHY Ha3MBalOTb HeCKiHYeHHOH. OTXe,

a CKiHYeHHI MHOXVHW A i B Ha3uBaloTb pPiBHUMW, AKLLIO
BOHWN CKNagarTbCA 3 OAHUX | TUX CaMUX efIEMEHTIB.

O3HayeHHA PIBHUX MHOXWH (AK CKiHUYEHHUX, TaK i HeCKiH-
YEHHUX) MOXKHAa AaTW, BUKOPUCTOBYHOUN MOHATTA MiAMHOXUHMN:

< OBi MHOXXVWHW Ha3BalTb PIBHUMMU, AKLLO KOXHA 3 HUX €
NigMHOXWHOIO iHLUOT.

Mif yac po3B’A3yBaHHsA 6araTbox 3ajay

3. BrnopsigkoBaHi [OBOANTBLCA PO3I/IALATU He NiiLe MHO-

MHO>XUHU XXUHU, Y AKUX efleMeHTU 3anucaHo B

OOBINbHOMY MOPSAAKY, a i MHOXXWHW,

Yy AKMX MOPALOK po3TallyBaHHSA eleMeHTIB BaXK/IMBUIA: AKNIA ene-

MEHT 3anncaHo Ha NepLioMy Micli, SKWUIA - Ha ApYyromy TOLLO.

Taki MHOXXMHW Ha3nBaloTb BMNOPALKOBAHUMW. 3annCyroTb BMOpsa-

KOBaHi MHOXVHU Yy KpYrnmx ay>kkax. Hanpuknag, A = (1, 2, 3),
B = (1, 3, 2). OCKiNlbKM MHOXXWHW BNopsaKoBaHi, To A * B.

HeBnopagkoBaHi MHOXMHM MOXXHa BMOpsAKOBYBaTW 3a Pis-

HUMWN NpaBUIaMu.

a -
= {2, -1, 4} Ti wMoxHa BMoOpsAKyBaTWU 3a 3POCTaHHSAM
B = (-1, 2, 4), 3a cnagaHHam C = (4, 2, -1), 3a 3pOCTaHHAM MoO-
oynis b = (-1, 2, 4) Towo. 3ayBaxkumo, Wo, Hanpukniag, B ¢ C,
ane B = b.

o o po3ymiloTb nig NOHATTAM MHOXWHW? O Lo Ha3uBawTb ene-
MeHTamMn MHOXWHU? O LLLO Take NOpPOXHA MHOXMHA? O Komv MHOXU-
Hy B Ha3uBatoTb MiAMHOXUHOK MHOXWHU A? O AKi CKIHYEHHI MHOXMU-
HM Ha3MBaKTb PIBHUMU? O [laiiTe 03HAYEHHS PIBHUX MHOXWH yepes
NOHATTA NIAMHOXUHWN. O AKI MHOXWHW Ha3MBaloTb BNOPSLAKOBAHUMN?

Po3B'sXiTb 3agadi Ta BKanamTe Brnpasu

13.1. (¥YcHo.) HasBiTb npukiagn CKIHY4EHHUX | HeCKiH-
YEHHUX MHOXXMH.

13.2. (¥YcHo.) Ha3BiTb efleMeHTU MHOXWUHU:
1)A={7,5 9, 11} 2) B ={* A O}
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PO34IN 3

Jo akux 4yucnioBux MHOXUH (N 7, Q, K) HanexmTb 4ucno
(13.3-13.4):

13.3. 1) 8,2; 2) 3) 0; 4) s;

5) >/ii;  6) -6; nE 8) 13?
134. 1) -7,2;  2) 3) €; 4) 10;

5) TI3; 6) 7) -5; 8) 111,27

3anuwiTe MHOXXWHY, NepepaxyBasBLUmn Ti efieMeHT (13.5—13.6):
13.5. 1) ogHouupoBi HenapHi HaTypanbHi Yncna;
2) napHi HaTypanbHi Ynucna, AKi MeHLwi 3a 20;
3) niTepu cnosa «aToM»;
4) OHI TYDKHSA.
13.6. 1) aBouudpoBi HaTypasibHi Yncna, AKi KpaTHi 33;
2) HenapHi HaTypasbHi Yncna, sKi MeHwi 3a 15;
3) niTepu cnosa «3nMa»;
4) micsaui poky.
13.7. MHOXunHa A CKNaflaeTbCA 3 KOPeHIB PIBHAHHA colix = 3.
LLlo ue 3a MHOXMHA?

13.8. MHOXVHa B cknafaeTbca 3 KOPEeHiB PIBHAHHA [X| + 5 = 0.
3anuwiTe MHOXNHY B.

13.9. (YcHo.) HaBegiTb Npukiaan NOPOXKHIX MHOXUH.

Uun npaBuibHe TBepKeHHA (13.10—13.11):
13.10. ) N c 7; 2)€ecT-, 3) N c K; 4) Kce?
13.11. 1) (O N 2) N c€; 3) 7 cK; 4HKc N

13.12. 3a KoK XapaKTepHOI B/IACTUBICTIO 3armcaHo MHOXUHY:
1)A={2 4,6, 8, 10, 12}
2) B = {po, pe, Mmi, ¢ha, conb, ns, ci}?

Uu npaBunbHe TBepakeHHA A ¢ B a6o C ¢ b (13.13—13.14):

13.13. ) A={1}, B={1,8, 7} 2)A={% 1}, B={* A O}
3) A=0, B = {a, 6, 8} 4) A={P, b, €}, B={P}
5) A - MHO>XVHa MpocTux yucesn, B - MHOXWHa Linnx yncen;
6) A - MHOXXUVHa HaTypa/lbHUX duces, B - MHOXMHa HaTy-
panbHUX yuces, KpaTHUX 10?

13.14. 1) C = {7, 8}, B = {7, 9, 10};
2)C={A O} B={* A O, O}
3)C={2 7, 13}, B = 0O;
4)Cc={A B, B}, B ={A B, B}?



EnemeHTn Teopil iMOBIpHOCTEN | MaTeMaTnyHOT CTaTUCTUKN

13.15. MHoxunHa C cKIagaeTbCa 3 PO3B’A3KIB  PiBHAHHA
Xl - 1 = 0, a MHOXWHa 2) - 3 pO3B’A3KIB PIiBHAHHA
x2 - 1 = 0. Unm npasunbHo, wo C c b? A HaBnakn?

13.16. MHOXXMHa A CKNajaeTbCAa 3 pPO3B’A3KIB PIBHAHHA
(X - 5(x+ 2) =0, a MHOXXVHa B - 3 po3B’A3KiB pPiBHAHHA
X2 - 3x - 10 = 0. Ywm npasusbHO, wo A c B? A HaBnakmn?

13.17. ¥nopsgkyinTe eneMeHT MHOXMHN A = {-2, 9, T}
1) 3a 3pOCTaHHAM; 2) 3a cnaflaHHAaM;
3) 3a 3pocTaHHAM MoayniB;  4) 3a cnajaHHAM MoAyNiB.
Uun € cepef UMX BMOPSAKOBaHNUX MHOXWH PiBHI BMNOPSAAKO-
BaHi MHOXXWUHWN?

13.18. ¥YnopsagKyinTe efieMeHTU MHOXUHK B = {2, -1, 7}
1) 3a 3pOCTaHHAM; 2) 3a cnaflaHHawM;
3) 3a 3pocTaHHAM MoayniB;  4) 3a cnajaHHAM MoAyniB.
Uun € cepel UMX BMOPSAKOBAHUX MHOXMWH PiBHI BMNOPAAKO-
BaHi MHOXXVUHWN?

13.19. 3anuwliTtbh yci NiAMHOXWUHN MHOXUHU C = {4, 5, 6}, AKi
BK/HOYaOThb:
1) oAUH enemeHT;
2) ABa enemeHTH;
3) Tpu enemMmeHTN.

13.20. 3anuwiTh yci NigMHOXUHU MHOXUHU B = {A, [, O}, aKi
BK/HOYaOThb:

1) oAvH enemeHT; 2) ABa enemMeHTu; 3) Tpu enemMeHTN.

13.21. MHOXUHa A CKNajaeTbCsa 3 pPO3B’A3KIB PIBHAHHSA
Binx = 0, a MHOXXVHa B - 3 po3B’A3KiB PiBHAHHSA coiix = 1.
Uun npaBu/ibHe TBEPOYKEHHS:

1) A c B; 2) B cA; 3) A=B?

13.22. MHoxuHa C cknafaeTbCcs 3 pO3B’A3KIiB PiBHAHHA Binx = 1,
a MHOXWHa B - 3 po3B’A3KiB PiBHAHHA coiix = 0. Ym npa-
BU/IbHE TBEPXKEHHS:

)Ccb; 2)BcC, 3)C=B?

XKuTTeBa MaTemMaTUKa

13.23. Bigomo, WO HIKOTUH OZHIET UUrapku pyiiHye 25 Mr BiTa-
MiHy C. AKWo nognHa He NanuTb, asne nepebyBae B HaKypeHOMY
npumilleHHi 1 rog, To ue piBHOUIHHO 4 BUKYpPEHUM Lurapkam.
Ckinbkun BiTamiHy C BTpaTwuia naHi MapuHa, AKLW0 BOHa nponpa-
LroBana B HakypeHomy ogici 2,5 rog?

13.24. PeiiTUHroBe areHTCTBO BU3HA4ae PEMTUHI CMiBBIAHOLLEHHS
«LiHa—SKICTb» €eNeKTpU4HMX (eHiB gns Bonocca. PeATuHr o6-
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UMCNIOETLCA Ha OCHOBI cepefHbOT LiHW P i OUiHOK hyHKLiOHa/b-
HOCTi I, AKocTi Q i AamsariHy B. KOXXeH OKpemMuii NOKasHWK
OUIHIOETbCA eKcrnepTaMmy 3a 5-6a/bHOI0 LUKASIo LiSIMMU  YunC-
namu Big 0 go 4. MNigcyMKOBWMiA PEMTUHI O06GUUCAIOETLCA 3a (hop-
mynoto K = 3(r' + + B - 0,01P. ¥ T1abnuui AaHO OLIHKWN
KOXXHOIO MoKa3HMKa A1 AeKiSIbKOX mogeneit eHis. BusHauTe,
AKa Mofeflb Ma€ HaMeHLUWIA PEMTUHT, a siKa - HahbinbLUWiA.

Vore | Copn | Oue s, o s, D
A 200 1 2 3
b 250 2 2 4
B 300 4 3 2
I 400 3 4 2

MigroTyiiTech 10 BMBUEHHSI HOBOrO MaTepiany

13.25. ¥ knaci 12 wHakiB i 10 giBuaT. CKiflbkOMa criocobamm
MO>XHa BUbpartu:

1) OAHOro Y4YHS 4YM YyYeHULIo i3 Liforo Knacy;

2) napy: roHaka Ta LiBUYMHY?

13.26. Ckinbkoma criocobamy MOXXKHa BULLUNKYBaTU B psag, 3 aiTen?

13.27. CKiNbKW pi3HUX ABOLUGPOBUX YMCE MOXKHA CKNacTy i3 Ludp
1, 2, 3, 4, AKWO B KOXXHOMY i3 yncen umdpu He NoBTOPHOOTLCA?

[MepeBipTe CBOW KOMMNETEHTHICTD! No 13

1. ¥YKaxXiTb HaiMeHLUWI goaaTHuii nepiod pyHKLUITy — cosz.

A B B r a
2n an 6n 8n 16n

2. 3Hangitb /'(0), akwo f(x) = 3x2 - 5sinx.

A [5) B r a
11 5 1 0 -5
ilog,8
3. O6uucniTb 73
A b B r a
2 7 8 64 512

124
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4. Ipadhik AKOT 3 (PYyHKUiA CUMETPUYHWUIA BIHOCHO MOYaTKy
KoopauHart?

A b B r il
y = X2 y = COMX  y = #ilNx y =4x y=;(+1

5. Alka 3 HepiBHOCTEN Mae pPO3B’A3KN?

A b B r il
bx < -5 7x < 0 X2+1<0 2x-—810 5x? < 1
6. CnpocTiTb BMpas ' )
coiil a
A b B r il
-1 1 coin2a nin2a ctg2a

7. P03B’sXKiTb pPiBHAHHA (1-4). YCTaHOBITb BifNOBIAHICTE MiXK
KOXXKHUM PIBHSHHAM | KIifIbKICTIO 1ioro kopeHiB (A-1) Ha npo-
MidXKKY [-4; 4].

PiBHAHHA KinbKicTb KOpeHiB A B BTIA
Ha Mpomi>kky [-4

1 X4 -5x2+4=0 A >KopgHoro

2 X2+5x-6_o0 5 oauH

X -1

3 loé2x = -3 B gBa

4 COMX - MIM2X = -1 I Tpw
[ 4oTtupwn

8. P03B’AXiTb piBHAHHA 10£2(X + 4) + 10£2(5 - X) = 3. AKLWO piB-
HAHHSA Mae€ KijlbKa KOpeHiB, TO y BiANOBiAb 3anuLLiTb TX CyMYy.

9. ¥ ABOX cnnaBax UMHK i Migb BigHocATbCA 9K 4 : 312 . 5
BiANOBIgHO. Ha CKiflbKM KinorpamiB o4HOro 3i crnjaBeiB Tpeba

B3ATU 6inblue, wWob ogep>katm 20 Kr HOBOro crnasy 3 ofHa-
KOBUM BMIiCTOM LVHKY A Migi?

EJIEMEHT KOMBIHATOPUKN. )
PO3MIWEHHA, MEPECTAHOBKW, KOMBIHALIII

Haragaemo, o 3 AeAKMMWU efleMeHTamMy KOMOIHATOpPUKU BU
BXX€ O3HalOMUANCA B MonepeaHix Knacax.

Komb6iHaTopuka - po3gin martemMaTuku, y SIKOMY BUBYaKOTb
crioco6u BMOOpPY Ta po3TallyBaHHS e/leMeHTIB 3 AeAKOT CKiHUeHHOT
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MHOXXMHW, SIKi BiANOBIAaldTh NEBHMM ymoBaM. BunbpaHi (a6o Bu-
OpaHi Ta po3TalloBaHi) rpynu esieMeHTiB Ha3nBalOTb CroyKamu.
Komb6iHaTopuka BMBYae TaKi CrONyKWU: PO3MilLeHHA, MnepecTa-
HOBKMW, KOMOGiHaLiT (cnonyyeHHs) ToOLO.

Mepw HI>XK NeperTn A0 BMBYEHHS CMONYK, PO3rAsHeMoO AesiKi
3arasibHi NUTaHHS.

3 9-ro knacy BuM BXe 3HaeTe, WO OGa-
1. MNpaswnno cymn rato KOMOGIHATOPHUX 3aJay  MOXKe
I NpaBnio AOBYTKyY 6yTn pO3B’s3aHO 3a JOMOMOFOK ABOX
BaXK/INBUX NpaBusl, SKI Ha3MBatOTbCA
BiZANOBIAHO MpaBuIo CyMu i Npasuno AO6YyTKY.

OOHY 3 Ky/bOK: 6ifly abo YOpHYy, 04eBUAHO, MOXHa 5 + 4 = 9 cnoco-
6amum.
Y3ara/lbHIOKUMN, MAaEMO MNPaBUIo CyMU:

a AKLWO OesKUi efleMeHT A MOXHa BubpaTm T cnocobamu,

a efleMeHT B — r cnocob6amu (npuvyomy 6yab-sikuii BUGIp

enemMeHTa A BIgpI3HSETbCA Bif Bubopy enemeHTa B), To
BMb6paTn A abo B MoXHa T + r cnocobamu.

3p03yMino, Lo Le NpaBu/io TaKoXX PO3MNOBCHAKYETLCS Ha TpuU
i OiflbLLIe eNeMEeHTIB.

cTpaB i 3 gpyrux. lMepwy cTpaBy yueHb (Y4YeHULS) MOXKe BWU-
6patn 4 criocobamMu i JO KOXKHOI MepLuol cTpaBu obpatu gpyry
cTpaBy 3 crniocobamn (Maui. 14.1).

MepLui cTpaBu

Apyri cTtpasu
Man. 14.1

O1xe, yyeHb (y4eHuuda) mae 4 + 3 = 12 cnocobis, Wo6 BMGpaTn
cobi 06iga,.
Y3aranbHIOUN, MAaEMO NpaBuio Ao6YyTKy:

a AKLWO OesiKUi efleMeHT A MOXHa BubpaTm T cnocobamu,
a nicns KOXHOro Takoro BU6opy iHLWWI efieMeHT B MOXXHa
BMbpaTn (HesaneXHo Bif BUGOpYy enemeHTa A) r Crnoco-
6amu, To napy o6’ekTiB A | B Mo>xHa Bubpatu T * I CMo-
cobamu.
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Lle npaBuno TakKOXX PO3MNOBCHOKYETLCA Ha TpWU i Ginblle efe-
MEHTIB.
PosrnsHemo 6inbl cknagHi 3agadi.

undp 1, 2, 3, 4, 5, AKWO B YnUCNi:

1) undpu He NOBTOPHOKOTLCS; 2) LUUGPUN NOBTOPHOKOTLCA?
Po3B’a3zaHHA. 1) Maemo 5 cnocobiB Ansa CcoTeHb 4ucna
(man. 14.2). Ticna TOro AAIK Micue COTeHb 3arnoBHEHO (Hanpu-
Knag, umdporo 1), AnA AecATKIB 3a/MaeTsca 4 crnocobu, Mmip-
Kyrouun pani, Ana oagnHuub — 3 cnocobu. OTxe, mMaemo: 5 cno-
c06iB, | MICNS KOXHOro 3 HUX - 4 cnocobu, i micns KOXHOro 3
HUX - 3 cnocobun. 3a npaBuioM AO0OYTKY Maemo 5 + 4 + 3 = 60
yucern.

2) AKWo unppu B 4MCNi NOBTOPHOKOTBLCHA, TO KOXHE 3 TPbOX

5-4-3 5-5-5
Man. 14.2 Man. 14.3
BignoBigb. 1) 60 uncen; 2) 125 uwncen.

3ayBaXKMMO, LU0 [0 BBeAeHHS KOMOIHATOPHUX npaBua nofibHi
3agadi BU MOI/IM pO3B’A3aTu, /uLle NepepaxyBaBLUX BCi 4ucna,
WO 3a40BOJIbHAOTL YMOBY, a Le 6e3yMOBHO € Ay>Ke FpOMi3gKMM
npoLecom.

CKacTu i3 undgp 2, 3, 4, 5, 6, AKLO B KOXXHOMY i3 uucen ungpwu
He NOBTOPHOIOTLCA?

Po3B’a3aHHA. HenapHe m’aTnuudpoBe 4YMUCIO MOXKHa OTpU-
MaTKn, AKLO OCTaHHbLOK Uudporo byae 3 abo 5. Yucen, y akux
OCTaHHA undpa 3, 6yge 4 + 3+ 2 + 1 = 24 (man. 14.4), y 9Knx
OCTaHHA 5, - TakoXX 24. 3a npaBWIOM CYMMW HeEMapHUX 4ucen
byne 24 + 24 = 48.

Man. 14.4
BignoBigb. 48.
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Baxnneum y KomGiHaToOpuLli € no-

2. NoHaTTA .
HATTA (pakTOpiana.

dakTOpiana

dakTOpianom yucna n, ge n — uisie HeBig' €EMHe 4YUCIIO,
HasMBalTb A0OYTOK YCiX HaTypasibHUX yucen Big 1 go n.

lMo3HavaroTh ue Tak: n\ (UMTalTb: «eH hakTopias»). OTXe,
n=1+2+3+v...+(n—=1)n.

3a 03Ha4YeHHsAM npuiimaroTs 0! = 1.
Hanpuknag, 41 =1+2+3 4 = 24,

, I x5l 1-2-3-4-5 K
Po3B"sA3aHHA. | crniocib.
41 1-2-3-4

il cnoci. 5t =#''S X
4! 4!
Bignosigb. 5.

Hexali paHo MHOXUHY X 3 n ene-

3. Po3miLLeHHs MeHTIB X1, X2, ..., xn-1, Xn.

Po3milleHHAM 3 N enemMeHTIiB No T (T < M) Ha3BaKwTb
O6yb-AKY BMOPAAKOBaHY MNIAMHOXUHY Y MHOXUHU X,
npuyomy ABi TakKi NiAMHOXUHW BBaXKaloTb Pi3HUMU, AKLLO
BOHU BIigpi3HAOTLCA CK/1aAO0M abo MopsaAnKOM po3Tally-
BaHHA eNeMeHTIB.

{a, b, c}. TOAI No op-
HOMY MOXXHa CK/lacTu TaKi po3MmilieHHs: (a), (b), (c) - ix byge 3;
Nno ABa MOXXHa CKNacTWu TakKi Po3MilLeHHS:

(a, b), (a, c), (b, ), (b, ), (c, @), (c, b) - ix 6yge 6;
Nno TPY MOXXHA CKNAacTWU TaKi PO3MilLEeHHS:
(a, b, c), (& ¢, b), (b, a c), (b, c, a), (c, a b), (c, b, a) - ix byge 6.

KifibKicTb po3MmilleHb 3 N enemeHTIB Mo T rMo3HadyawTb AN
(unTaloTb: «a 3 eH No ewm»; A - nepwa nitTepa Big ¢paHL,.
arrangement - po3miweHHs). Mo>kHa 3anucaTu:

a4 =3; A2 =6; A* =6.

Jani BnBefeMo 3aranbHy Gopmyny A1 3HaXOOKeHHA AN, fe

TJn
Bigomo T i n, ge T J n. O64nucnntn AT.

Po3Bp’a3zaHHA. byaemo ckniagatu BNopsAAKOBaHI MiAMHOXUHU
3 T efieMeHTiB. Ha nepwie micue MO>KHa MocTaBUTU Byab-SKWUA
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Gy Gy ®
—1
I
n n-1 n-2 n-(r-2) n-(r-1)
Man. 14.5

3 N enemeHTiB (Man. 14.5) - maemo n crnocobis. Ha gpyre - y»xe
(n - 1) enemMeHT, WO 3a/MLLINTLCA Micna BUGOPY MNepLlioro, Ha
TpeTe - (N - 2) eNeMeHTH, L0 3aNULLINANCA Nicns BMOGopY nepLumx
ABox, 1 T. 4. Ha ocTaHHe T-e Micue MOXHa BMOGpaTu nuile oauvH 3
n - (T - 1) enemMeHTiB, WO 3a/mMwmanca nicng subopy (T - 1)
nonepegHix. BMKOpPUCTOBYOUM MpaBuao fo6YTKY, Maemo:

M=nn-)MN-2)..(n—(r—2)M—-(Tr—1).
Lito dhopmMyny MOXKHa 3aram’ataTu 3a A0ornoMOroro Takoro rpasuna:

(l AT - ue ,D,06yTOK T HaTypalbHUX 4Ynucen, no4nHarw4yum 3 mn,
SAKi 3anucaHo B nopAgKy cnagaHHA.

3a oTpumaHoro copmysioro =3+ 2 = 6 (Wwo 36iraeTbca 3 pa-
Hiwe obyncneHum); A? =7+ 6+ 5 = 210.
AKWo oTpumMaHuii ana J1N BUpa3 MOMHOXXWUTU i MOZINNTU Ha
(n - T)!, To of4ep>XXNUMO e ogHy hopMyy A/ 06UNCIEHHS:
n!
(n-mi

AT

KICTb MOXX/IMBUX pPO3KI1agiB npu Bubopi 3 10 npegmeTiB 3a
YMOBU, WO >XOAEH NpeaMeT He MOBTOPHETLCA B PO3K/iagi ABidi.
Po3B’a3aHHA. 3po3ymino, wWo Takux po3knagis oyge /1Mo =
=10+9+8+7+6+5 =151 200.

Bignoeigb. 151 200.

i3 uncen 1, 3, 5, 7, 11, 13, 17, AKi BUKOPUCTOBYIOTb AN 3a-
nucy umcesnibHMKa i 3HaMeHHuMKa apoby?

Po3B’A3aHHA. [pobu, y SKNX YNCENbHUK HE AOPIBHIOE 3HAMEH-
HUKY, MOXXHa cknactu J1" cnocobamu, asne fmuie NosioBUHA 3 HUX

npaswibHi. OTXKe, LWyKaHa KiNbKicTb ApobiB i ' A* =|-7-6 = 21.

BignoBigb. 21.
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NMepecTaHOBKOKD 3 N €e/IeMEHTIB
Ha3uBalTb OyAb-AKYy BMOpsAAKOBa-
HY MHOXWHY 3 YCIiX LUX e/IeMeHTIB,
npuyoMy [ABi TaKl MHOXWHW BBaXawTb PI3HUMMW, SKLLO
BOHU BIigpPI3HAKTBCA MiDXK CO60H MOpPSAKOM po3TallyBaH-
HA eNeMeHTIB.

4. TllepecTaHOBKU

KifibKiCTb NepecTaHOBOK 3 N efleMeHTIB no3HavarTb Pn (4un-

TalTb: «Me 3 eH»; P - neplua nitepa Big paHL,. cnosa permuta-
tion - nepecTaHoOBKA).
3 03HauveHHA Bunnmeae, wo Pn = . Topgi, BpaxoByrouu ¢op-
, T ni nini
mMyny ans An Ta 0! = 1, MaeMo Pn = AN = -eeeeeeee- = — = — = lI
OTXe, (m—nn™ 01 1

iI P,, = nl

nmudi 5 KHMKOK?

Po3Bp’a3zaHHA. OuyeBUAHO, LWO LUyKaHa KiNbKiCTb cnocobiB fo-

PiBHIOE KiNbKOCTI NepecTaHOBOK 3 5 enemMeHTIB (KHMXKOK):
P5=5l=1+2+3+4+5=120.

Bignosigb. 120.

cknactu i3 ungp 0, 2, 4, 6, 8, AKULO B KOXXHOMY YUC/i XOOHa
i3 UMp He NOBTOPHOETLCA?
Pos3p’azaHHA. 3 n’atm yngp 0, 2, 4, 6, 8 MOXXHa yTBOPUTU
P5 nepectaHOBOK. Ane Ti MepecTaHOBKMW, AKI MOYMHAKOTLCA 3
HYnA, He 6yayTb 3anucamMm N’ aTUUUPOBUX YUCeS, TaKUX repe-
CTaHOBOK - P4. OTXe, wWyKaHa KiJ/ibKiCTb M’ATULUHPOBUX YKncen
[OPIBHIOE:

P5 - P4 =5 - 41 =41(5 - 1) = 24 + 4 = 96.
BignoBigb. 96.

5. KombiHau,it Hexalh paHo MHOXuHY X 3 n ene-
(cnony4yeHHs) MeHTIB X1, X2, ..., xn-1, xn.

i I Kom6iHauieto (cnonyvyeHHAM) 3 N eNeMeHTiB No T (T < n)

HasMBalTb OyAb-AKY MNIAMHOXUHY Y MHOXUHU X, Npu-

yomMy ABi Taki NiAMHOXWHU BBaXXalTb PISHUMU, SAKLLO
BOHU BiJpi3HAIOTLCA CKJ/1a[0M.

KinbkicTb KOMOiHaLii 3 N efleMeHTIB N0 T no3Ha4yaoTb C™

(UnTaroTb: «Ue 3 eH no em»; C - nmepla nitepa Bif naT. coT-
binare - cnonyyaTwn Ta (ppaHU. combinaison - KoOMb6iHauis).

130
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Tin ge T <n O6uncnutm C™,

Po3B’a3aHHA. CnoyaTKy MopaxyemMo BMNoOpsAAKoBaHi MNigMHO-
XXUHWM 3 N eNieMeHTIiB No T, a IX, AK Bigomo, AT. OaHak Aans
064uncneHHsa 4ymcna KomOiHaLil Hac He LiKaBUTb MOPSAoK pPo3-
TalwyBaHHS e/1eMEHTIB Y KOXKHIW Takiili NigMHOXWHI. EnemeHTn
KOXXHOT MIAMHOXWHN MOXXHa repectaBuTy MidXK coboto PT cno-
cobamun. OTxe, umcnio C™ y PT pasiB meHwWwe 3a uncno -AM, To6T0:

Al ni . ni

----- - + OTxke
Pr (n-1)1 TI(n-T1)1
ni
TI(n-T1)1

cnocobamu 3 Basu MOXKHa BMbpaTu: 1) 3 TpoAHAU; 2) 2 YepBOHI
m 1 6iny TposHay?
Po3B’a3zaHHA. 1) Ockiflbkn nopsgok BMOOPY He Mae 3Ha-
YeHHs, To BMbBpaTtn 3 TposHAM 3 12 moxkHa C"2 cnocobamu:
c3 12! 91101112 101112 220
12 31(12-3)! 3! 9! 1-2-3 '
2) [OBi 4epBOHI TposHOM MOXXHa BMbpaTm C2 cnocobamu,
a ogHy 6iny - C5 cnocobamn. TomMy ABi 4epBOHI 1 0gHY 6iny Tpo-
AHAY MOXXHa Bubpatm C% -Cg cnocobamu. Maemo:
-------- <« =175 =21.5=105.
75 21(7-2)! 11(5-1yr 21 51 1-41
Bignosiab. 1) 220; 2) 105.

AKLLO B KOMGIHATOPHIM 3ada4di NOTPi6HO BUOpaT T efeMeHTIB
3 M, TO BXK/IMBUM € NMUTaHHA: Tpeba BpaxoByBaTu MOPSA0K PO3-
TallyBaHHSA e/IeMEHTIB UM Hi? Bif UbOro 3anexuTb, SKY Qopmyny
(KkoMbGiHaTOpHY cxemy) crif BUKOPUCTATW.

a AKLWO NOpPALOK po3TawyBaHHA €1EMEHTIB Ma€e 3HAYEHHS,
TO MaeMO PO3MILLEHHS, SKLWO Hi — KOMGiHauiT.

Po3rnaHemo 3agadvy-cxemy.

Y knaci HaBuaeTbea 30 aiteid. CKiflbkoma crioco6amm
i3 UbOro Kacy MoXHa BUOpPATW...

...CTapocTy i lioro

3aCTYNHUKA? ...ABOX Yeprosux?

. 0O60B’A3KMN 0HaKOBI!
’ |
O%O:pﬂﬂ?"q'gf( FI\)AI:lgL MopsifoK He Mae 3HaYeHHS

3HaUeHHs n2 30! 281-29-30 870
30+ 29 =870 30 ” 21(30-2)! 2-28! ~ 2 ~
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[0 KOMOGIHATOpHMX, Tpanisnucs, LWe B KUTaWCbKMX pyKonucax
XIHI cT. fo H. e. ¥ CTapogaBHii Mpeuii KoM6iHaTOpHI 3agadi no-
ynHaB po3rnsagaTuy B IV cT. go H. e. hinocoh KceHokpaT, AKkuii
nigpaxysas 4Mcfio CKNagis y cnosax. ¥ Il cT. 40 H. e. BEMKWIA
BMN/IMB Masia MiCTWKa i acTponoria, Tomy 6araTo pobiT Toro
yacy NPUCBAYEHO MICTUYHOMY T/IlyMayeHHIo umdp i umcen.

Y111 cT. cipiicbkuin hinocody Mopdupiin cknas ana knacugikauii
KOMOGIHAQTOpPHMX MOHATH OCOG/MBY CXEMY, Sika OTpuMana Hassy
«apeso Mopcmpis». Y VI cT. apabu 3Haiiwnm dopmyny, sika Bi-
foMa nif iCTOPUYHOI Ha3BOK «6iHOM HbIOTOHa», nNpuyomy Koedilli-
EHTU LiET (POPMYNN €, BUCNOBNIOKYNCL CYy4acHOK MOBOH, KiflbKIiCTHO
kombiHauin. Y X1 cT. iTaniiceknii MaTemaTuK PiboHayvdi ony6i-
KyBaB psif pobiT, ceped AKMX Tpanasamncs it KOM6iHaTOpHI 3agavi.

3HaYHMI NOLITOBX [0 PO3BUTKY KOMOIHATOPMKM Hajan asapTHi
irpy, 30Kpema rpa B KocTi. Llumun nuTaHHAMK 3alimannca Taki mMa-
TemaTukn XVI cT., 9k oK. KapgaHo, H. TapTanss, . [aninei.

Y XVII cT. BHECOK Yy PO3BUTOK KOMOGIHATOPUKM 3p0bmnn
B. Mackanb, M. ®epma, I'. Jleii6Hiy, i J1. Eiinep.

. Faninen B. Mackanb M. depma
(1564-1642) (1623-1662) (1601-1665)

CyuacHi KOMOIHaTOpHI 3aja4vi BMCOKOro piBHA MOB’'A3aHi 3 iH-
WMWY TaNy3aMn MaTemMaTUKN: BUSHAUHUKAMW, CKIHYEHHUMU Teo-
MeTpiAMK, rpynaMm, MaTemMaTNUYHOI I0TIKOK TOLLO.

HeBig’eMHUM € 3B’A30K KOMOIHATOpPHMX 3ajad i3 3agjavyamu Teo-
piT AMOBIPHOCTEW, AKWIA PO3rNSHEMO Ha HAaCTYMHUX CTOpPIHKax
nigpyyHuKa.

O LWo BuBYae komGiHaTopuka? O CchopMy/iloiiTe MpaBUIO CyMM |
npasnio Ao6yTky, o Lo Take dakropian uncna? B Lo Ha3usaloTb
pPO3MilLeHHAM? O 3anuuwlitb POPMyNU A1 3HAXOMKEHHS KiSIbKOCTI
po3miweHb A™. o CdhopmMy/ioiiTe NpaBuo, 3a SKUM 3Haxo4ATb Kiflb-
KiCTb po3milleHb, O LLlo Ha3uBalTb nepectaHoBkaMu? O 3anuuliTb
cdhopmyny onsi 3HaXO[KEHHS KisIbKOCTi nepectaHoBok Pr. o Wo Ha-
31BalTb KOMGIHaLIAMU? O 3anuwiTb opmyny AN8 3HaXOKEHHS
KinbkoCTi koMbGiHau,ii C™.
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Po3B'sKITb 3afayi Ta BUKOHaWTE BNpasu

O6uncnite (14.1—14.2):
14.1. 1) 2) )P4, 4)P6 5) 6)
14.2. 1) . 2) 3) P3; 4)P5 5) 6)
YTBOpPITb YCi nepecTtaHOBKU MHOXUHU (14.3—14.4):
14.3. 1)A = {a, b}; 2) B ={* A, O}
14.4. 1) A= {1, 2}, 2)B={? 1 O}

14.5. CKiNbKN 4OTUPULUGPOBUX UYMcCeNl MOXKHa 3anucatu 3a Ao-

rnomoroto uugp 5, 6, 7, 8, AKWO UUDPN B YUCAI He MOBTO-
protoTbCA?

14.6. CKiNbK/ TpUUNGDPOBUX 4YUCesT MOXHa 3anmcaTtu 3a [oro-
Moroto umdp 1, 2, 3, AKWo unudpmn B YACAI HE NOBTOPHOKOTLCA?

14.7. Ha Tapinuyi nexatb 6 a6nyk i 9 cnme. CKisibKOMa CNoco-
6amMu 3 TapiNKyM MOXKHa B3ATU:

1) oavH PpyKT; 2) ogHe A61yKO | OgHY CNvBy?

14.8. ¥ knaci 12 twHakiB i 16 pgisuaTr. Ckinbkoma cnocobamu
MO>XHa BUbpatu:

1) OAHOr0 YYHS UM YYEHULIO i3 LbOro Kacy;
2) napy: roHaka Ta LiBUYMHY?

CkopQliTe Api6 (14.9—14.10):

D) «|

«'l “3i A

O6uncnite (14.11-14.12):

14.11. 1) L 2)
A A

: 3) : AHYN+0ON.

14.12. 1) ; 2) ; 3) ; A4)YNCK>».

14.13. CkinbkOMa crnocobamy MO>XHa BMOpaTu mapy 3 niTep Ha

rno3HayeHHA OJHOro TroJIOCHOro I OAHOro MPUrosIOCHOrO
3BYyKa Yy C/I0Bi «A0/1yKO»?

14.14. CkinbkomMa crnocobamy MO>XHa BMOpaTu mapy 3 nitep Ha
MO3Ha4YeHHA OAHOro T[OMOCHOrO0 MW O4HOro0 MPUroSI0OCHOIO
3BYyKa Yy C/0Bi «C/iMBa»?

14.15. Ckinbkoma cnocobamy MOXXHa BULLMKYBaTW B psag 5 aitei?
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14.16. 12 y4yacHUKIB LLIAXOBOro TYpHipy rpatoTb Yy 3ani, e € 6
ctoniB. CKislbKOMa crioco6amy MO>XHa pPO3MICTUTU LLAxXIiCTiB
3a CTOo/laMW, SKLWO YYaCHUKM BCiX MNapTii i konip qiryp
KOXXHOI0 y4acHMKa Biomi?

14.17. CkinbkomMma cnocobamu i3 6 uneHiB npesnaii MOXXHa BU-
©6paTu ronosy i cekpeTaps 360piB?

14.18. ¥ ceKuyii nerkoi aTneTuKy 3aiMaroTbCsd 7 CMOPTCMEHOK.
CkKislbkOMa cnocobamu Mi>K HAMU MO>XXHa po3nogisinTv etanu
ectapet 4x100 m (TOBTO KOXKHa i3 YOTUPLOX aT/IeToK, WO
6epe yyacTb B ecTadeTi, 6DKMTb CBii eTan: nepwuii, abo
OpyruiA, abo TpeTii, abo 4yeTBepTUIA)?

14.19. ¥ rpyni TypucTiB 16 oci6. CKislbKoMa cnocob6amu MO>KHa
chopmMmyBaTU 3 HUX rpyny 3 3 TYPUCTIB ANA eKCKYPCiT?
14.20. Ckinbkoma crnoco6amu 3 20 y4HIB Ta YUEHULb K/lacy MOXHa

06paTn YOTUPLOX AN YHACTi Y CBATKOBOMY KOHLEPTI?

14.21. Ha koni po3miwieHo 10 To4yok. CKi/NIbKN ICHYE TPUKYT-
HUKIB, BepLUMHAMU AKUX € LI TOUKN?

14.22. Ha koni po3miweHo 15 To4yok. CKisibKM MNPSAMUX MOXKHA
NMpOBeCTU 4Yepes3 Li TOUKU?

14.23. IpasibHUI KyOuK nigkngatoTe Tpudi. CKiNIbKU PI3HUX MNO-
CNigOBHOCTEN Uncen MOXKHa Npu LUbOMYy OTpUMaTU?

14.24. MoHeTy nNigKknaaroTb 4OTUPU pasn. CKiflbKU Pi3HUX MNO-
CNifOBHOCTElM BMMajaHHA aBepca Ta pesBepca Mpu LbOMY
MO>XHa oTpuMaTmn?

14.25. CKi/lbKN MOXXHa CKNacTn Pi3HUX HOTUPULUGPOBUX HUCeN,
Yy 3anucy AKUX € TiNIbKM HenapHi undpu, AKWo umppu B
ymchni:

1) He NOBTOPIOKOTHLCH, 2) MOXXYTb NOBTOpPHOBATUCA?

14.26. CKi/lbKM MOXHa CK/IaCTU pPi3HUX Tpuumngposux yuvcen, y
3anucy Akux € ungpu 1, 2, 3, 4, 5, 9Kuio undgpu B Ymncni:
1) He MOBTOPIOKOTHCS; 2) MOXyYTb MOBTOpOBATUCA?

O6uuncnite (14.27—14.28):

1 18
14.27. 1. )——— 2) .
P6 P,
1 24
14.28. 1) 2) .
*5 M *6 8
Po3B’s>iTb piBHAHHA (14.29—14.30):
14.29. 1)1 ; 2)
Px

14.30. 1) Px+2 = 30Px, 2) A2 = 132.
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14.31. Ckinbkoma cnocobamy MOXXHa poO3K/iacTu B psg 2 6ini
HaMMCTUHW, YOPHY, YEPBOHY I 6NaKNUTHY, AKLWO Oini Hammc-
TUHW PO3TaLLOBYIOTbCA 3 ABOX KiHLiIB psagy?

14.32. CKiflbKOMa crnocob6aMmy Ha KHVDKHIV MoAvyi MO>KHa po3mi-
CTUTU NigPYYHUKUM i3 6 pi3HMX MnpeamMeTiB Tak, wWob6 nig-
PYYHUK 3 a/irebpn CTosAB KpanHiM npaBopyy?

14.33. CKifNlbKU Pi3HUX LUECTULUNPPOBUX UMCENl MOXKHA CKIacTwu
i3 umpp 0, 1, 3, 5, 7, 9, AKLWO B KOXXHOMY 4ucni uudpu He
MOBTOPIOIOTLCA?

14.34. CKiNbKN pPi3HUX YOTUPULUGPPOBUX HYUCET MOXKHA CKIacTwu
i3 ynp 0, 1, 2, 3, AKLWO B KOXHOMY 4mCNi UN(PpU He Nnos.-
TOpHOKOTLCA?

14.35. CKiflbKN Pi3HMX MPaBUIbHUX HECKOPOTHMX APO6IB MOXXHa
cknactu i3 uucen 2, 3, 5, 7, 15, ge B KOXXHUIA api6 BXOaUTb
[Ba pi3HUX ducna?

14.36. CkisnlbkomMa cnocobamu rpyny 3 8 y4HiB MOXXHa po3mnogi-
TN oNa yyacTi y ABOX ofliMniafax, AKWo B onimniagi 3
MaTeMaTUKM 6epyTb yyacTb 5 yuHiB, a 3 pisvkmn - 3?

14.37. CkinbkomMa cnocobamu 8 nacakupiB nNoTdara MoXkHa po3no-
LinnTy MK ABOMa Kyrie no 4 nacaxupu?

14.38. Ckinbkoma cnocobamn MOdXXHa BMOGpaTM 2 6G/IOKHOTU |
3 oniBui 3 5 pi3HMX 610KHOTIB i 8 oniBLiB?

14.39. Ckifilbkoma criocobamm MoOXKHa Bubpatn 2 OYO-gmcku
3 irpamu i 4 3 inbMamMn i3 6 pi3HUX OUCKIB 3 irpamu i
8 3 hinbmamn?

14.40. Y TypHipi «Kyb6oK 4yemMnioHiB» rpae 16 LIaxiCTOK, KO>XXHa
3 AKMX MpoBena NapTito 3 KOXHOK i3 cynepHuub. CKiflbKu
6yno 3irpaHo NapTii y uboMy TYpPHIpi?

14.41. Y npem’ep-ni3i 3 hyTb0Ny rpae 12 KkomaHA, KOXKHa 3 SAKUX
npoBoAUTbL MO ABi 3YyCTPivi 3 KOXHUM 13 CynepHUKIB.
CKinbKy MaT4iB 6yae NpoBeAeHO Yy Mpem’ep-nisi?
Po3B’s>KiTb HepiBHICTb (14.42—14.43):

14.42. 1) Px+1 < 30Px_i; 2) > 90.

14.43. 1) px+2 > 20Px; 2) cx < 28.

14.44. [OoBepiTb PiBHOCTI, sIKIi ONUCYIOTb OCHOBHI BNacTUBOCTI
umMcna KombiHauin:
1\ /nw n\ xi/m+1 _ 71+ 1 ywu, o\ i HTN-1 _ rim
1 .Y 3
) ) T+1 )
CKIifIbKMN Pi3HMX MOCNIAOBHOCTEN /liTEP MOXHa Ofep>kaTu, nepe-
cTaBnsatoun Bei nitepu cnosa (14.45—14.46):
14.45. 1) «Konoc»; 2) «repepBax»?

14.46. 1) «cepefa»; 2) «30/10TO»?
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14.47. CKiNbKN pPi3HUX HernpaBUNbHUX [POOIB MOXHa CKNacTu,
BVUKOPUCTOBYHOUYN B YUCESIBHUKY | 3HaAMeHHUKY uyucna 1, 3,
5, 7, 11, 13, 3a yMO0BU, L0 KOXXHE YMNC/NO MOXe BXOAUTUN Yy
Api6 oanH abo aa paswn?

14.48. CKiNbKU Pi3HNX YOTUPULMNPPOBUX UYMCEN MOXKHA CKNIacTu
i3 ynpp 0, 1, 2, 3, 4, 5, 6, AKWO UUPPU B YMUCNi HE MNOBTO-
protoTbCA?

14.49. CKiNbKU Pi3HUX TPULMUDPPOBUX UMCeNl MOXKHA CKIacTu i3
ungp 0, 2, 4, 6, 8, AKLWO UUdPU B YUC/I He NOBTOPHOKOTLCA?

14.50. Ckinbkoma cnocobamu 8 TemM pecbepatiB 3 icTOpiT YKpaiHu
MO>XHa po3noAiinTv MK 4 YyUYHAMU Ta YUEHUUAMMU, SKLLO
KOXXeH 3 HUX roTye no 2 peceparun?

14.51. Ckinbkoma criocobamm 6 TICTEHOK MOXXHa pOo3nogiinTiu
MiXXK TpbOMa AiTbMU Tak, W06 KOXeH oTpumaB no 2 Ti-
cTeuka?

14.52. CKiNbKU YOTUPULUPPOBUX YUCEN, KPaTHUX M’ATU, MOXHA
cknacTu i3 ungp 0, 1, 5, 6, AKUWLO B YMUCNi LUNDPUN He MOBTO-
proroTbCA?

14.53. CKiNnbK1 HenapHuUx M aTugmngpoBmnx Yncesa ModXXHa CKnacTu
i3 ynpp 1, 2, 3, 4, 5 AkwWo B ymucni unudppu He MNOBTOPHO-
oTbCA?

14.54. ¥ Ba3i 10 6innx i 6 poxkeBmux TposHA. CKislbKOMa Croco-
6amMn MO>XHa BMOpaTU 3 Basw:
1) Tpn KBITKU;
2) TpU KBITKU OAHOr0 KO/1bOPY;
3) TpU KBITKUM Tak, W06 cepes HMX Bynn AK Oini, Tak i po-
XeBi?

XKuTTeBa MaTemMaTUMKa

14.55. Mwuxanno wopaHKy npobirae ogHy i Ty camy [uUCTaHLito.
Y 6ypgHi BiH npobirae Ti 3i weugkicTio 10 km/rog 3a 28 xB. Y BUXIigHI
BiH NPOBOANTL MOCUNEHe TPeHYBaHHSA Ta Mpobirae U AUCTaHLio 3a
20 xB. 3 KOO LLUBUAKICTIO pyXaeTbcs Muxaino y BuxigHi?

14.56. Mapiuka Ta [aHnno BUPIiLWIWAM BAITKY AOMOMOITU CBOIM
poavHam i 3arHAnucsa 6isHecoM: Kynuam Ha 1000 rpH A65yKa,
rnepepobunin iX Ha CyXoMpyKTW, AKi peanisyBain 4vepes TOProsy
TOUKY, fIKa cnjadyye nofgatku, Ha cymy 3000 rpH. IMig yac nepe-
po6kn A61yK BUTPaTU nepepobkm ctaHoBUAM 500 rpH, a BUTpaTn
36yTy - 300 rpH.

1) 3HangiTb cyMy nogaTKy Ha gogaHy BapTicTb (M/B) 3a cTaBkowo
20 %, Wo MarTb cnnaTuTU OiTN Aep>Kasi.
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2) Akum € goxif, oTpMMaHuii Nicna NpoAaxky CyXO(pyKTiB?

3) Axknii NnpnbyToK nicnsa cnnatm MNAB oTpumann gitn?

4) 3HaikigiTe cymmn nogaTky Ha npubyTok nignpuemctsa (M) 3a
CTaBkow 18 %, WO MaloTb cniaTuUTn giTu.

5) 3HangiTe cymy rpoluei, siki ogep)kaTb AiTW nicnsa cniaTy BCiX
noJaTKiB — YNCTUIA NPUOYTOK.

) . 3aBpa,llif
[MepeBipTEe CBOW KOMMETEHTHICTb!
1« P0o3B sXKiTb HepiBHICTb 10M0 > 1080,8:>-
A b B r il
(-oT; +ra) (5; +1n) [5; +1n) (-ra; 5) (0; 5)

2. Npadhik AKOT 3 PYHKUIA MPoxoauTb vepe3 Touky A(-1; 3)?
A b

B
[y
y=2x-1 y = 3x Y- N y = 3x y=-1

3. CKiflbKM KOpPEHIB, WO HanexaTb NPoMixkKy (-1; ), Mae pis-

HAHHA +0,2 - 0?
A B B r a
0 1 2 3 6e3niy

4. O6umncniThb loel>510 18711

A B B r a
1

1 1,5 3 10
3

5. O6uncniTh 8IM2(I0£52) + €082(10£52).

A 3 B r n
1 2 3 4

ol

6. CKiNlbKN KOPEHIB Mae PiBHAHHA 3% 1 =i7?

A B B r Jil
0 1 2 3 6e3niy
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7. YCcTaHoBITb BIiAMOBIAHICTE MiXX HepiBHicTiO (1-4) Ta MHO-
YXMHOKO Ti po3B’A3KiB (A-11).

HepiBHicTb
1 3x <27

3 2X+1>16

8. O6uucniTe cymy nepwmnx 16 uyneHiB apupmMeTUYHHOI Mpo-
rpecii an, y sskoi an = 2n - 3.

9. ¥ AwmnKy 5 6inux i KislbKa YOpHUX KyNbOK. KO Haii-
MEHLLOK MOBUHHA 6YyTU KiNbKICTb YOPHUX KYJ/bOK, LLO6 iMO-
BIPHICTb BUTAMHYTU HaBMaHHA 3 SAUMKa YOPHY Ky/bKy Oyna
6inbLioto 3a 0,6?

BUMNALKOBUI JOCAIL | BUNALKOBA MOA4IA.
BIAHOCHA UYACTOTA MOJli. MIMOBIPHICTb MO

Byab-sika TOYHa Hayka BMBYaE He cami sBuuLla, Wo Bigbysa-
I0TbCA Yy Npupogi, a X maremMaTuyHi mogeni. OfHaK € Benuvka
KiNIbKICTb 3a4a4, A/19 PO3B’A3yBaHHA SKMX NOTPIGHO BpaxoByBaTH
i BUMagKoBi (hakTopu, y pe3ysbTaTi AKUX SBULLE MOXXe K Bigoy-
Tncs, Tak i He Big6yTucA. Taki fABMLLA Ha3nBalOTh BUNAAKOBUMU.

Teopis AMOBIpPHOCTEN - MaTemMaTM4yHa HayKa, L0 BMBYa€E 3a-
KOHOMIpPHOCTiI BUMaAKOBUX ABULL,.

3 ocHoBamu Teopil MMOBIPHOCTelN BW BXE€ O3HAOMWNCA B
9-Mmy KJaci.

Hexali npoBoAWTbLCA MEBHWIA [oOCIg
1. BMna'ﬂ'KOBVlVl ,U.OCﬂi,U' (eKCHepl/lMeHT, CroCTepeXeHHA, BWU-

i BMNagKosa nogis. npobyBaHHA TOL0), MiACYMOK SIKOro
BiporiAHa nogisi. nepe,q6aq|/|T|/| HeMOXXnnBo. Taki [o-
HeMo>KnmBa nogisi cnign B Teopil KMOBIpHOCTEN Haswu-

BalOTb BUNagkosumu. Mpu ybomy Ao-

LiNbHO NPOBOAUTM NNLLE TaKi gocnian, AKi MOXHa MoBTOPUTU, Xo4a

6 TeopeTNYHO, 3a OAHUX i TUX caMUX YMOB [0BINbHY Ki/flbKIiCTb pasiB.

Jo BmnagkoBmx p[ocnifis Hanexatb: NigKNOAAHHA MOHETU 4K

rpasibHOro KyOwuka, KyniBAs BWUIpallHOrO J/ioTeperHoro 6ineta,
CTpinbba no MilleHi ToLLo.
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OTXe,

BMNAAKOBUI gocnig — ue gocnig (EKCNepuMMeEHT, crocTe-
pe>XxeHHs, BUNPO6YBaHHS), pe3ynbTaT SAKOro 3a/1eXuTb
Bif BMNaAKy i SKMIA MOXXHa MOBTOPUTU b6arato pasiB 3a
Of4HUX i TUX cCaMMX YMOB.

Pe3ynbTaToM BUMaAKOBOro AOC/iAy € BUNMagkKoBa Mnogis.

Bunagkosa nogisi — ue nogisa, aKa 3a ogHUX i TUX caMunx
YMOB MOXe BiibyTucA, a MoXe i He BifdyTucs.

pvKiagaMmn BUNAAKOBMX MOAIN € «BuUMNagaHHA OAVHULI Mig

yac NigKUAaHHSA rpaibHOro Kybukax», «BUMNagaHHA peBepca nig
yac NigKNgaHHA MOHeTU», «Burpaw 10 rpH nig 4Yac noTeperiHoro
posirpawy» Towo. lMopgii «nicnsa HarpiBaHHA Boan o 100° BOHa
KUMNTb», «MNpPW HarpiBaHHI ApOTY MOro AoBXWMHA 36i/1bLLUYETHCS»
€ 3aKOHOMIpPHUMM, TOMY TX He MOXXHa Ha3BaTW BUMaAKOBNMW.

BunaakoBi nogii 3a3By4aii no3Ha4daroTb Be/MKUMU NTATUHCb-
Kumu nitepamu: A, B, C, B, ... .

Po3rnaHemo 3agadvy.

HaBMaHHS BUOMpalOTb OAHY XYCTUHKY. SAKi 3 Mogiri npu ubomy
MOXYTb BifbyTuCA:

A - BUMHATO 6inly XYCTUHKY; C - BUIAHATO 3e/1eHY XYCUHKY;
B - BUMHATO 6NMaKUTHY XYCTUHKY; B - BUMHATO XYCTUHKY?

Po3B’A3aHHA. OCKINIbKM 13 LWWYXAS4M MOXKHA BUAHATU NuLle
Te, LLO B Hill MICTUTBCA, TO BUNHATU Biny abo 6/1aKUTHY XYCTUHKY
MOXKHa, a 3efleHy - Hi. Mo)kHa TakoXX CTBepiyKyBaTu, WO 6yab-
AKUW MpegMeT, SKMIA HaBMaHHS BUAMAalOTb i3 wWyxnsgu, oyae
XYCTUHKOI, OCKiJIbKM TaM OKPiM XYCTUHOK Hi4oro Hemae. OTXe,
nogii A i B MoxyTb BigoyTucsa (a MOXyTb | He BigbyTucs); nogis
C He moXKe BigbyTuCS, a nogis B 060B’A3K0BO BigbyaeTbCs.
Bignosiab. A, B, B.

Mogito, sika 3a gaHnX ymoB 060B’A3KO0OBO BifbyaeTbCs, Ha-
a 31BalOTb BipoOrigHOL0.

Mopito, siKa 3a JaHUX YMOB He MOXe BifgdbyTucs, Hasu-
BalOTb HEMO>KJ/INBOIO.

Y 3apadi 1 nogii A i B - Bunagkosi, b - BiporigHa nogis, C -
HEMOXX/IMBa Nopais.

Hexali npoBoamMTbCca OesKuidi Bunag-
KOBUI gocnifd, Hanpukiag cTpinbba
no MiweHi MeBHOro CTpifbUA. AK
MO>XHa OLiHUTU WMOBIPHICTb By-
YUeHHA CTpinbus 3a OfHUX | TuUx
caMux He3MiHHMX YMOB?

2. BigHocHa yacTOoTa
nogaii. CTaTuncTunyHa
MMOBIpHICTb Nogii

139
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Ana Toro wo6 gatm BigNoBiAb Ha NocTaB/ieHe 3anmMTaHHSA, Cro-
YaTKy PO3r/ISHEMO MOHATTA 4acTOTM | BIAHOCHOT 4YacToOTW
nogait.

a AKWO 3a HE3MIHHUX YMOB MPOBEAEHO M BUMNAAKOBUX [O-
cnigis i B n(A) Bunagkax sBunagKosa rnogia A Bigoynacs,
TO yumcsio N(A) HasMBalTb YacTOTOK nogii A, a BifHO-

LLIEHHA — BigHOCHOK YacTOTOl noaii A.
n

Kybuka, nposegeHo 150 pasiB. ¥ pesynbTtarti gocnigy BunagKosa
nogis A - «BUNagaHHA WICTKM» Bigbynacsa 24 pa3n. Yncno 24 -

. 24 4 .
yacTtoTa nofgii A, a BiJHOLLEHHs - BifHOCHa 4ac-

ToTa nogaii A 150 25

BigHocHa 4acToTa nofil 3MIHKOETbCA, AKLWO 3MiHIOBaTU Kiflb-
KICTb pocnigiB abo BMKOHYBaTW iHLUY Cepito gocnifiB 3a Takux
caMnx YMOB.

nondaras y NigKMAAaHHI MOHETU BesIMKY KiNlbKICTb pasis, i po3rns-
Jann nogiro A - «BUNagaHHA aBepca». JaHi umx gocnifgis cucte-
MaTU30BaHO Yy BUISAI Tabnuui, sika BropsgkoBaHa B MOPSAAKY
3pOCTaHHA KifIbKOCTI gocnijis.

KinbkicTe BigHoCcHa

N focmigwn PO nigans R SR
' n() n
1 K. BlogoH 1707-1788 4040 2048 0,5069
2 [Oe MopraH 1806-1871 4092 2048 0,5005
3 B. ®ennep  1906-1970 10 000 4979 0,4979
4 K. Mipco  1857-1936 12 000 6019 0,5016
5 Y. [kesoHc 1835-1882 20 480 10 379  0,5068
6 K. Mipcon  1857-1936 24 000 12 012 0,5005
7 B Poma 1879-1954 80 640 40 151  0,4979

Xouya 6e3yMOBHO MOHETU B A0CNiAax Pi3HUX yYeHUX 6ynn pis-
HUMW, asle caM Aochif i nofito, SAKi BOHWM po3rnsjann, ModXKHa
BBaXKaTW ogHUMU i Tumm camumu. Lli gocnign, siki nposoannn
Pi3Hi BYeHi B pi3Hi enoxu B pi3HUX KpaiHax, AaloTb NPUBAN3HO
OAMH | TOM camMuii pe3ynbTaT: BiAHOCHa 4acTtoTa nogii A Habnu-
»KaeTbesa o vmcna 0,5. Le ymncno 0,5 Ha3mBaloTb CTATUCTUYHOK
MMOBIPHICTIO nogii.
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a AKLWOo nig yac NpoBefeHHSA AOCUTb BEJIMKOT KifIbKOCTiI BU-
nagKoBUX [OC/IAIB, Y KOXKHOMY 3 SIKUX nogia A Moxe Bij-
o6yTuca abo He BigdyTUCH, 3HAYEHHSA BIJHOCHOI 4acToTu
noAii A HabAMKaeTbCs A0 AesIKOro MEBHOr0 4ucia, To e
UMC/0 Ha3MBaKTb CTATUCTUYHOK MMOBIPHICTO Nogit A.

Y nonepegHix kKnacax BU O3HAOMWUANCA 3 KNACUYHMM O3Ha-
YEHHAM WMOBIPHOCTI, (BIAOMOCTI MpO SIKe MOBTOPUMO i PO3LIN-
pUMO B HacTynmHoMy naparpadgi). Haragaemo, WO WMOBIPHICTb
MPUIAHATO NO3Ha4YaTu NaTUHCBKOK NiTepoto p (Nepwa niTepa Bif
thpaHy,. probabilité Ta nat. probabilitas - mMo>knmBicTb, iMOBIp-
HicTb). OT)Ke, MOXHa 3anuncaTu:

p(A) = 0,5 abo p = 0,5.

AKLWO 3ragaty KracuyHe O3HaYeHHS MMOBIPHOCTI, TO B LbOMY
BMNaaKy WMMOBIpHICTL nogii A Takox 6yae popisHioBatn 0,5.
OTXXe, MOXXHa 3pobUTU BUCHOBOK, WO MOHATTA CTATUCTUYHOT
MIMOBIPHOCTI NOAIT y3rogpKy€eTbCs 3 KTaCUYHUM O3HAYEHHSAM MMO-
BIpHOCTI.

3ayBaXkmmo, Lo

a MMOBIPHICTb BMNAAKOBOT MOAIT MO>XHa 3HaTW 3 JOCUMTb

BE/IMKOKD TOYHICTIO, SAKLO BUMAAKOBUIA A[OCHig MpoBO-
ONTWN BeNUKY KiNbKicTb pasis. Uum Oifblle npoBeseHnX
pocnigis, TMM 61M>K4Yye 3HAYeHHS BiAHOCHOI 4YacTOTWU BU-
NagKoBOT NOAIT J0 MMOBIPHOCTI Ui€l nogil.

Terep MOXXHa MOBEPHYTUCHA [0 3arMTaHHSA, MOCTAB/IEHOro Ha
rnoyarKy UbOro nyHkKTy. a5 Toro wob OuiHUTX MMOBIPHICTb B/y-
YEHHsA CTpiNbuA B MilleHb (nogis A), NOTPi6HO, Wob6 BiH 3pobuB
[OCTaTHbO Be/IMKY KiNIbKiCTb MOCTPiNiB (3a OAHMX i TUX caMux
ymoB). Topi BiAHOCHY 4acToTy nogii A MOXHa 6yae BBaXkatu
MIMOBIpHICTIO B/Ty4eHHS CTpifbusA B MilleHb. Hexai, Hanpwukiag,
3po6sieHO MPOTArom nesHoro nepiogy 1000 nocTpinis, 3 AKUX BAYY-

- 78
Hnx - 781. Toai BigHOCHa 4acToTa 1000 . MOXXe BBadka-

TUCSA MMOBIPHICTIO BTYYEHHS AaHOMO CTPiNbUS B AaHY MilL€eHb.

AKLW,o BigoMa MMOBIPHICTL MoAiT A, TO MOXKHA NPUGIN3HO OLi-
HUTW, CKIiSIbKX pasiB nogis A BiAbyAeTbCs, SAKLL0 3p06UTU MEBHY
KifIbKiCTb focnijis.

MMOBIpHiCTbL BAyYeHHS CTPiNMbLS B MilleHb [o-
piBHOe 0,781. CKifbkn npubnnsHo 6yne BAYYHUX MOCTPINiB
LUbOro cTpinbUa B cepil 3 50 nocTpinis?

PosB )?3aHHFI. Hexaili B cepii 3 50 nOCTpiniB - X BAYYHUX.
Togai I — BigHOCHa 4acTtoTa. MoO)XHa BBadKaTW, WO BigHOCHa
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. o . . . X

yactoTta MpPUBGMN3HO [OPIBHIOE WMMOBIPHOCTI, TO4i 0 »0,781;
X ~ 39.

BignoBigb. MpubnnsHo 39 BAYyYHMX NOCTPINIB.

3 5 o BiporigHy rnogito 4acTo rnosHavaroTb
" VIMOBIpHIiCTb nitepoto . OcCKiNbKM  BiporigHa
BIPOTIAHOI, HEMO>K/MBOI  nofia 060B’A3KOBO  BifOYBAETbCA B
Ta fjosuibHOI pesynbTaTi BUMaAKOBOro gocnigy, To
BUMaAKOBOI moall MO>XHa CTBeppKyBaTu, WO KOAU Npo-

BefemMO focnig n pasiB, nogis v Bia-
OoygeTbcsa n pasiB. Maemo:

OTxe,

| AMOBIpHICTb BipOrigHOT NOAIT AOpiBHIOE oanHULi: p(n) = 1.

Hemo>xnmBy nogito 4acTto nosHadaroTb jiTeporo V. Hemoxk-
NiMBa Nogis He MOXXe Big0byTuUCs B pe3ysibTaTi BUNagKOBOro Ao-
cnigy. Tomy, SIKUIO NpoBOAUTU AOCNiA N pasis, nogisa V He Biaoy-
[eTbCA XKOAHOro pasy. Maemo:

p(n=LiM=o0=o.

OTxe,

I  AMOBIpHICTb HEMO>KNMBOT NMoAii gopiBHE Hynto: p(Y) = 0.

N - «BUMNAAaHHsA 4ucna, MeHLLOoro Big 7, nig

yac NigKNOaHHA rpanbHOro Kybuka» - BiporigHa; p(U4) = 1. Mogia
V - «BuUNagaHHsa uucna, 6inblioro 3a 6, nig 4yac nigKugaHHS
rpasibHOro Kybuka» - HemoXxnmea; p(K) = 0.

AKulo nposefeHO N Aocnigis, TO AOBi/IbHA BMNaaKoBa nojisa A
Moxke BigbyTmca n(A) pasis, ge n(A) 3a40BOJIbHSAE, OYEBUAHO,
ymoBy 0 < n(A) < n. Toai BigHOCHY 4acToTy nogii A MoXxe 6yTu

n(A) n n(A)
Hi n n n
HICTb noAil A OuiHIETBCA Tak camo: 0 < p(A) < 1.
OTxe,

OL|iHEHO TakK: a Tomy MMOBIp-

rMmoBipHicTb p(A) [OBINBHOT BMNAAKOBOT nogii A 3apo-
BOJIbHAE ymoBy 0 < p(A) < 1

AKL,O MMOBIPHICTbL NOAIT A AOPIBHIOE HYNHO abo HabNMXKaETbLCA
[0 Hy”ns, TO uUA nogia abo HeMOXXMBa, abo BifgOYBaeTbCA OY>KE
pigko. TaKy Moo MOXXHa BBaXKaTu NMPaKTUYHO HEMO>K/UBOIO.



EnemeHTn Teopil iMOBIpHOCTEN | MaTeMaTnyHOT CTaTUCTUKN

AKLWO MMOBIPHICTE NOAIT A JOPIBHIOE OAVHULI abo Habnwka-
€TbCA 40 OoAMHMLUI, TO Us nogia abo BiporigHa, abo BifgOyBaeTbCs
Oy>Ke yacTo. TaKy noAito BBaXKaTUMeMO MpakKTUYHO BiporigHoto.

C - «Burpaw 1 000 000 rpvBeHb y Js0O-

Tepel» - MpPakKTUYHO HeMOXX/IMBa, a nopjia O - «HoBa KyrJieHa
Ky/IbKOBa py4ykKa nuile» - rnpakTU4HO BiporigHa.

LLle B gaBHi Yacu noaM NOMiTUAK, WO KifbKa

MUCAMBLIB MOXKYTb BAYYMTW Y 3Bipa 3a Lono-

MOrOK CBOTX CMUCIB, AKWO KUHYTb X OfHO-
YacHo, 3 6iNbLIOK MMOBIPHICTIO, HIDK OfMH MMCMBeLb. Be3ymoBHO,
LI BUCHOBOK 6YB IHTYITVBHWIA, @ He HayKOBWIA, | 'PYHTYBaBCS Ha
CNocTepe>KeHHAX i JOoCBifi.

MepLi Uikasi 3agayi 3 Teopii MMOBIPHOCTEN BUHUKIN B 061aCTi
asapTHUX irop.

Y 1494 p. iTaninceknin maTemaTuk 1. MNa-
yioni ony6nikyBaB Mpauto 3 MaTemMaTUKK, [e
po3risiHyB Taky 3afgadvy: «[ga rpasui AOMOBU-

JIACA rpaTu B KOCTI 0 MOMEHTY, KO/IM OgHOMY
3 HUX BACTbCA BArpaTW T nNapTii. Ane rpy
6yn0 nepepsaHoO Micnis TOro, K NMepLunii BUrpas
a(a<T),apgpymin - b (b < T) napTiii. Ak
CnpaBeA/IMBO PO3NOAINNTU CTaBKy?»
Cam [lMayioni He 3HaliLLIOB MpaBW/ILHOIO PO3-
B'A3aHHA Uiel 3aaa4i (BiH NponoHyBas po3nofi-
IMTW CTaBKy Y BiJHOLLIEHHI &: b, ane He BpaxyBas 1. Nayioni
KiNIbKOCT I MapTii T, AKy Tpeba BurpaTh). (1454-1514)

IHWWA iTaniicbknii maTemaTuk K. Kap-
faHo (1501-1576) uepe3 50 pokiB nokasas, L0 poO3B’si3aHHA Ma-
yioni 6yno HerpaBw/bHe, MNPOTE PO3B'A3aHHA, SKe BiH cam
3arnporioHyBaB, TakKo>X BUSBAIOCb NMOMWJIKOBUM.

Tinbku B 1654 p., y pe3ynbTaTi NMNCTYBaHHA MiDK [BOMa BWU-
JaTHUMN opaHUy3bkMMM MaTemMaTukamu b. Mackanem (1623-
1662) i M. depma (1601-1665), ywo 3agadvy 6yno po3s’siaHO B
3ara/lbHOMY BUTNALI.

Ba>knumBmiA BHECOK Yy Teopito AMOBIpHOCTEN 3p0o6uMB LIBEMLLAPCh-
kuii maTemaTuk . BepHynni (1654-1705): BiH [OBIB 3aKOH
BE/IMKMX YMCEN Y HaANNpOCTILLIOMY BUNAAKY He3aneXKHUX BUMpo6y-
BaHb Y KHWKLUI «AHa/TI TUYHA Teopis MMOBIPHOCTEl».

Y 1718 p. aHrninceknii maTemMaTuk A. Myasp (1667-1754)
ony6/1iKyBaB KHV>KKY «YUYeHHS Npo BUMagKu», y SKiiA gocnigne 3a-
KOHOMIPHOCTI, W0 4acTO MO>XHa crocTepiraTu y BMMNagKOBUX
ABMLLLAX.

YnepLue OCHOBU Teopii AMOBIpPHOCTEN BUKNAB (PpaHLy3bKUii ma-
TemaTuK IN. NNannac (1749-1827).

Y noganbllomy Teopis WMOBIPHOCTEN po3BMBasiaca 3aBLsKM
npauam Bigomux BueHux: C. MNMyaccoHa (1781-1840), IN.J1. Yebu-
wosa (1821-1894), AA. Mapkosa (1856-1922), O.M. JianyHosa
(1857-1918).
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6.B. THegeHko  W.I. Mixman  A.B. Ckopoxos M.W. SiapeHKo
(1912-1996)  (1918-1985)  (1930-2011)  (1932-2004)

Csili BHeCOK y po3BUTOK Teopii AMOBIpHOCTE 3pobuny i yKpaiH-
CcbKi BUeHi: B.B. MHeaeHko, W.1. IixmaH, A.B. Ckopoxog, M.W. AapeHko.

O lo BuBYae TeopiA liMoBipHOCTe? O Lllo Take BuNagkoBwuii O0-
cnia? o LWo Take BuNnagkosa noAis? o $ky nogjito HasneatoTb Biporig-
HOI0, a sIKy — HEMOX/IMBOKO? O LLLo HasmBalTb YacToTO nogaji i Wo -
BiAHOCHOIO 4acToTol nogii? o Lo HasuBakTb CTAaTUCTUYHOK
MMOBIpHICTIO NOAii? 0 FK MOXHa 3HaliTK MOBIPHICTb NOAII? 0 Yomy
[OPIBHIOE IMOBIPHICTb BiporigHOT No4ji i YoMy — MMOBIPHICTb HEMOXX-
NMBOT NOAii? 0 Y Sknx Mexax 3HaxoauTbes BenvuuHa p(A) - imoBip-
HiCTb BunagkoBoi nogii A? o FKky nogito BBaXawTb MPaKTUYHO He-
MOX/IMBOHO | AKY — NPaKTU4HO BIpOrifgHO?

P03B"SXKITb 3wsaui T BMKOHWATE BHPIBM

15.1. (¥YcHo.) AKi 3 nogii € BUMNagKOBUMU:

1) nig yac migKkngaHHs rpanibHOro Kybuka Bumnage 4 ouku;

2) 3a Temnepatypu 0 °C Boga 3aMep3He;

3) Burpawl 3a noteperiHum 6ineTtom cknage 10 rpH;

4) HacTynHUM AHeM nicnga 1 ciuHA 6yfe 2 CiuHs;

5) npi3BuEe HaBMaHHA BUOpPaHOro OAMHAAUATUK/IACHUKA
NnoYMHaATUMETLCA 3 NiTepn «J1»;

6) AOBXWHa Kona, pagiyc akoro 10 cm, gopisHioBaTume 201 cM?

15.2. (¥YcHo.) fAKi 3 nogii - BIiporigHi, a AKi - HEMOX/UBI:

1) coHuge 3iiige Ha cxopgi;

2) nig yac NigKUAaHHA rpasibHOro Ky6buka Bunage Ync/io 04Ok,
KpaTtHe 13;

3) HaBMaHHSA BMOpaHe TpUUUGPOoBe YNCNO0, CKNageHe i3 uugp
2, 3, 4, BmaBnTbCA Ginbwnm 3a 200;

4) aBoundpoBe 4mUCno, cknageHe i3 unpp 3 i 4, KpaTHe
uncny 3;

5) Bunage 6inuvin CHir;

6) KiJIbKICTb [AHIB HaBMaHHS BMbOpaHoOro wmicsauys 06ype He
MeHLUOoKo 3a 32?
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15.3. AKi 3 nogiii BMNagKoBi, BipOrigHi, HEMOXX/IMBI:

1) BurpaTtm napTito B TeHIC Yy PiBHOro BaM CyMNnepHUKa,;

2) HaBMaHHSA BMbGpaHWii cfoH byae nitaty;

3) nosiBa 040K, cyma fIKUX 6inbwa 3a 12, nig yac nigku-

JaHHSA ABOX rpajibHUX KYOWuKIB;
4) 3ani3HeHHA noTara Knie-J1bBiB;
5) 7 TpaBHA HACTYMHOro pPokKy 6yae COHAYHO;

6) HacTynHUM AHeM nicns cepefwn 6yfe yeTsep;
7) HaCTyMnHUM AHeM Micna veTBepra 6yae cepefna;
8) AeHb HapoMKEeHHSA NMIOOVHUN, AKY 3ycTpinn, 30 BepecHs;
9) AeHb HapOPKEHHSA NMIOAVHN, AKY 3YCTpinm, 31 BepecHs;
10) BUTArHYTM 6ily HaMUCTUHY 3 KOPOOKMW, Yy sKii 6ini Ta
YepBOHI HAMUCTUHN?

15.4. HasegiTb No aBa npuknagm BipOrigHoOi, HEMOX/NBOI, BU-
nagKoBol noait.

MepemantoiiTe Tabnmulo B 30WIUT | OO KOXHOIO Jocnigy
BKaXKIiTb nMpukKIag BiporigHOI, HEeMOX/IMBOT, BMUNaAKOBOT
nogaii (15.5—15.6):

Neo

Hemoxk-
nvBa
noaisi

Nocnin Bigg;iiﬂ'Ha

BUTAryBaHHS! Ky/IbKM 3
KOpPOOGKM i3 3eneHnMn Ta
CUHIMU KyNbKaMu

BigpmBaHHA NucTKa y
BiAPVBHOMY KaneHAaapi
ButArysaHHA KapTtu 3
KOMogn KapT

CknapaHHs ABOLMGPOBO-
ro umcna i3 uncp 4 i 5

Hemox-
nvBa
nogis

Nocnin Bigg;ii,qﬂHa

ButaryBaHHA LWOKOMaAHOT
LlYKEPKM 3 KOPOOKU, AKa
MICTUTb LYKEPKU i3 YOpPHOro
Ta MOJIOYHOrOo LWoKonagy

CknagaHHSA 4BOLMKPOBOIro
ymcna i3 uncp 71 8
Bu3HaveHHA OHA Hapo-
[OKEeHHSA [eAKol MognuHn

Bu3HaveHHA KifIbKOCTi AHIB
HaBMaHHs1 BMGpaHOro poKy

Bunag-
KoBa
nogis

Bunag-
KoBa
nogis
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15.7. BunagkoBuii gocnig «nigKngaHHSA rpasibHOro Ky6buka» npo-
BefeHOo 400 pasiB. Pe3ynbTaTu OOCnify 3aHeCeHO B Tabnuuto.
MepemantoiiTe 1T B 30WINT | O6YMCAITH BiGHOCHY 4acToTy BU-
najaHHsa KO>XHOro OKpPemMoro 4ymcna.

Uwncno 1 2 3 4 5 6
KinbKicTb BMNagaHHA yncna 66 64 70 68 72 60
BigHocHa yacToTa BUNagaHHs

yucna

15.8. byno BMKOHaHO 5 cepiii no 100 NnigkMAaHb MOHETU B KOXHIN.
PesynbTatn gocnigy 3aHeceHo B Tabnuuyto. lMNepemantorite i
B 30LUNT i 06YMCAITb BIAHOCHY 4acTOTy NoAil A B KOXXHIN i3

cepii.
Cepis 1 2 3 4 5
BunagaHHA aBepca (nogis A) 46 52 48 50 56

BigHocHa yvacToTa nogii A

15.9. Bigomo, wo B napTil i3 2000 6GaTapeiiok TpanastOoTbcs 6
OpakoBaHMX. $lKa WMOBIpPHICTb KynuTu OpakoBaHy 6aTa-
peliky 3 Takoi napTii?

15.10. ¥ napTii, BMpoOGneHi 3aBogom, wo Hanivye 20 000 ge-
Taneii, € 30 OpakoBaHMX. FKa MWMOBIPHICTb TOro, LIO HaB-
MaHHSA B34Ta 3 napTil geTasb 6yge 6pakoBaHOKO?

15.11. SfAka MMOBIPHICTb NOAIT «HACTYMHUM OHEM MIC/IA...»:

1) «...30 nunHA 6yge 1 cepriHA»;
2) «...noHepginka 6yae BiBTOPOK»?

15.12. fAka MMOBIpPHICTb NOAIT «HACTYMHUM OHEM MIC/ISA...»:

1) «...30 KBiTHA Oyae 1 TpaBHA»;
2) «...BIBTOpKa Oyfe rnoHenisniok»?

15.13. (¥cHo.) CTtpineyb BUKOHaB ABa MNOCTPI/IN NO MilLEeHi:
OOVH pas BNyuuB, a Apyruii - Hi. Un MOXKHa CcTBeppKyBaTty,
WO ANS LbOro CTpifibus MMOBIPHICTb BAIYYEHHS B MilLlEHb 3a
JaHnx ymos gopisHtoe 0,5? Yomy?

15.14. Ona TOro wob BM3HA4YNTU, SSKUIA KOMIp BOSIOCCH B XXUTESIB
MiCTa Tpan/seTbCA 4yacTiwe, a AkKuii - pigwe, 6yno npose-
OEeHO gocnig, sikuii nmonsraB y Takomy. Kisibka gocnigHukie
posiinuca B Pi3HI YaCTMHWM MicTa | 3anucyBan KoONip
BOJIOCCA KOXXHOrO AeCATOro 3yCTPIiHYTOro »utensa micra. Pe-
3ynbTaTn 3ibpanun i 3aHecnn fo tTabnuui.

Konip Bonoccs LlateHn  BnoHauHW  BploHeTn Pygai
KinbKicTb ntogei 212 119 111 44



EnemeHTn Teopil iMOBIpHOCTEN | MaTeMaTnyHOT CTaTUCTUKN

OUiHITb (3 TOYHICTIO A0 COTUX), LLO 06paHWnii HaBMaHHS >XU-
Tesb MicTa:

1) waTteH; 2) 6poHET;

3) He 6N0OHAUH; 4) He pyawiA.

15.15. 3a ymoBOK norepeaHbOl 3aadi OLiHITb (3 TOYHICTHO [0
COTUX), LLO 06paHMi HaBMaHHS XXUTeMb MicTa:

1) pyaviz; 2)610HAVWH;
3) He wareH; 4) He GpHOHET.

15.16. (MpakTu4yHe 3aBaaHHsA.) BubepiTb AesaKku TEKCT yKpaiH-
CbKOK MOBOH, MO3Ha4yTe B HbOMY Oy/Ab-AKi M’ATb pPAAKIB Mo-
cnisib. OBYUCNITE BIAHOCHY 4acToOTy B UMUX pafgkax nitepu
«h» Ta NiTepn «o» Ta MopiBHANTE iX.

15.17. (MpakKkTu4yHe 3aBAaHHsA.) BubepiTb AesKuii TEKCT yKpaiH-
CbKOK MOBOI, [O3HauTe B HbOMY OyAb-AKi OecATb PSAOKiIB
nocninib. O6YNCAITbL BIAHOCHY 4acTOTy B LMX psgkax nitepu
«M» Ta NiTepu «4» Ta NopisBHANTE TX.

15.18. (¥cHo.) Ha ocHoBi 3agay 15.16-15.17 painte BignoBigp Ha
3anMTaHHA: YoMy Ha K/aBsiaTypax [0 KoMM’'toTepiB niTepu
«O» Ta «M» po3TawioBaHi 61vK4e 00 LeHTpa, a niTepu «d» Ta
«Y» - BGAVKYe A0 Kparo?

15.19. byno nepeBipeHo 1000 peTtanei, 3 SKUX 4 BUSBUINCA 6pa-
KoBaHMMU. 1) CKiNbKM MNpPUGAN3HO 6pakoBaHUX [AeTasleln
6yne B napTii 3 2500 pgetanein? 2) CKiflbKN NpMbGIn3HO ge-
Tasnen y napTil, AKWO cepef HUX BUSBUIIOCA 6 BpakoBaHUX?

15.20. Cepeg 200 onuTaHUX >XuUTeniB Mmicta 196 manu MobinbHWUiA
TenepoH. 1) CKiNbkn NpubAn3HO MoOBiNbHUX TenedoHis byae
B 700 onuTaHMX >XUTeNiB LUboro micta? 2) CKifibkn Npuban3Ho
Oy/I0 onNuUTaHO >XUTeNiB MicTa, AKLWO cepel HUX KifbKiCTb
Nogden, Wwo mMasa MobifibHMIA TenedoH, fopiBHIOBasia 6867

4 15.21. Bigomo, wWo Aesdka 6ackeTbosicTKa B/lyyYae B KOLUUK
nig Jyac wrpagHOro Kmgka 3 MMoBIpHICTHO, GinbLioto 3a 0,8,
ane MeHwot HiXK 0,82. CKiflbku NpMOGNAN3HO BUKOHAHO
wTpapHUX KUAKIB Mig 4yac TpeHyBaHHSA, AKUWO 6ackeT60-
nicTtka mana 5 npomaxis?

15.22. Bigomo, Wo AesKUiA CTpifieyb BAy4Yae B MilleHb 3 iMOBIp-
HicTo, Ginbwot 3a 0,88, ane MeHwow HiXK 0,9. CKinbKu
npuU6G/IN3HO BUKOHAHO MOCTPINIiB Nif 4yac TpeHyBaHHSA, SKLLO
CTpineub mMaB 3 nNpomaxm?

XKuTTeBa MaTemMaTUMKa

15.23. 1) ¥ peskiii TepuTopiasbHivi rpomagi 80 000 oci6. Biga-
COTOK npaue3faTHMX ocié cTaHOBUTb NpuUbGAn3HO 67,5 %. CKifbku
NPMG/IN3HO Npaue3faTHUX ocib y L TepuTopianbHiIi rpomaai?
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2) (MpakTu4yHa gianbHicTb.) [Ai3HaiTeca 3 IHTepHeTy BigOMOCTI
Mpo BiACOTOK Mpaue3gaTHMX ocib y Bawiii TepuTopiasibHii rpomagi
(micTi, palioHi, obnacTi Towo) Ta MOPIBHANTE Oro 3 BiACOTKOM
npawesgaTHMX ocib no YkKpaiHi.

15.24. 3ani3HuU4HUI KBUTOK Ha notar Kwuie-J1bBiB gnas popoc-
noro kowTye 180 rpH. 3HVDKKA Ha BapTiCTb KBUTKa Ansa giten
Big 6 o 14 pokiB cTaHOBUTL 25 % Bif BapTOCTi KBUTKa A/ [0-
pocnoro. pyna, WO BUpYyLLUaE Ha EKCKYypCitlo, CKafaeTbca i3
16 pgiTeii Bikom 12-13 pokiB i 2 gopocimx. CKi/lbK/M KOLWTYHOTb
KBUTKW Ha BCIO rpyny?

MigroTyiiTecs 0 BMBUEHHSI HOBOrO MaTepiany

15.25. Aka AMOBIpHICTb TOro, Wo nig Yac NigKugaHHs rpasibHoro
Kybpuka Bunage 4uucro 5?

15.26. 3 ogHOUUMPOBUX HATYypasibHUX 4ucesl HaBMaHHS BUOWU-
paloTb OofHe. HKa MMOBIPHICTb TOro, LLO BOHO:

1) napHe; 2) HenapHe?
15.27. ¥ wyxnaai 10 6inux i 5 3eneHnx kpeng. HaBmaHHA BUGU-
paloTb OOHY Kpehgy. Ska MMOBIPHICTb TOro, L0 BOHa:

1) 6ina; 2) 3eneHa?

[MepeBipTe CBOW KOMMNETEHTHICTD!

1. Y Kopob6Li He 6inbLue HiXXK 40 LYKepoK. TX MOXXHa noginnTin
nopiBHy MK TpboMa abo gBoMa AiTbMW, asie He MOXXHa nopgi-
JINTN MOpPIiBHY MK AeB’ATbMa AiTbMU. YKaxXiTb, fAKa Hai-
6inbWwa KiNIbKICTb LYKepoK MOXe 6yTn B KOpoOL,i.

A b B r Jil

30 33 36 38 39

2. 3HaigiTb KiNbKICTb 3BNYaliHUX ApP06iB 3i 3HAaMeHHUKOM 18,
AKi 6inbwi 3a » ane MeHLWi HiX 1.

A b B r
0 1 2 3

IS

3. Po3B’axiTb HepiBHicTb 10g0,25 + log0,2x < 0.
A b B r il
(-u; 0) 0; 1) 1;.5) (1; +u) (0; +u)
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0
4. Ha mMa/toHKy 300paxkeHO rpadikv dyHKUin /(X) =— i
X

O0(X) = 7 - X. ¥YKaxiTb p0O3B’A30K HepiBHOCTI 1(X) < A(X).
A 5) B r Jil
(1; 6) [1; 6] (-u; 0] o [1; 6] (-u; 0)o [1; 6] (-u; +u)

A B B r a
>/3 1 0 1 ni3
2 2 2 2

6. LliHa akuii wopoky nigsullyeTbes Ha 20 % BigHOCHO none-
peoHbOro poky. 3apa3 ofHa akuia kowTtye 500 rpH. #Akoto
Oyne uUiHa akuiTt yepes 2 pokun?
A b B r o
600 rpH 630 rpH 660 rpH 700 rpH 720 rpH

7. Y Aawmky 7 6innx, 9 YopHUX i 4 3eneHi Ky/nbkKW. HaBMaHHSA
BMOGUpPaKOTb OHY 3 HUX. Y CTaHOBITb BiANOBIAHICTE Mi>XK BUNaf-
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8. UoseH npon/me 14 KM npoTu Tedil piykn i 16 KM - 3a Te-
Ji€eto, 3aTpaTUBLLUM Ha BeCb LWIAAX 2 rof. 3HangiTe WBUAKICTb
Teyil (y KM/rof), AKWO B/lacHa WBUAKICTb YOBHA [OOPIBHIOE
15 km/rog,.

9. P0o3B’sXKiTb PIBHAHHA 5xtl - 5x - 5x 1 = 95.

KTACNYHE O3HAYEHHA
hd MMOBIPHOCTI

MpoBoANTM YMCNEHHI Jocnign ANns BU3HAYEHHS CTaTUCTUYHOT
MIMOBIPHOCTI NOAIT 4OCUTb BaXKKO, a iHOAI - HEMOXXNMBO. NpoTe B
faratbox NPUKIaAHUX 3afadyax IMOBIpPHICTb MOXXHa BU3HA4UTK,
BUKOPUCTOBYOUMN K/IACUYHE O3HA4YeHHS1 AMOBIPHOCTI, 3 KUM BU
O3HaioOMMNNCA B NOMepeaHix Knaacax.

Y ubomy naparpadi po3rngHemo Le nuTaHHSA Ginbll AeTaslbHO
Ta HaBUYMMOCSH PO3B’A3yBaTW 3adadi Ha nigpaxyHOK iMOBIpPHOCTI
3a fonomMoroto hopmys1 KOMOIHATOPUKM.

Mopii A i B Ha3uBalOTb Hecymic-

1. HecymicHi nogii. HUMM B J@AHOMY A0CAifi, SKLLO BOHU
n_OBHaV rpyna nogiu. a He MOXYTb BibyTuUCs pasom, y npo-
PlB"_'_(_)VlMOBlle TUEXHOMY BUNagKy Mogii Hasun-
noan BalOTb CYMICHUMW.

nia A - «BuUNagaHHsa oguvHULI nNig 4ac
nigKngaHHS rpasibHOro Kyouka»; B - «BuMagaHHSA LWICTKU Nig,
yac NigKMgaHHs rpasibHOro Kybuka»; C - «BMMafaHHA 4ncna,
KpaTHOro 3, nig yac nMigKugaHHsA rpasibHOro Kyoukax». Togi nopgii
A i B - HecyMicHi B UbOMY Aocnifli, OCKi/IlbKU 04HOYaCHO BMMacTun
oAVHMUA | WicTKa He MOoXyTb. logaii B i C - cymicHi B ubomy
Jocnigi, OCKiNbKU Mig 4Yac BuMNagaHHsA Ha rpa/lbHOMY KyOuKy
wicTky nogii B i C Bigbynucsa ogHo4YacHo.

Mogaii Al, A2, ..., An Ha3MBalTb NOMNapHO HECYMICHUMMN,
AKLWO OyAb-SKi ABi 3 HUX HECYMICHI.

a Axkwo nogii Al, A2, ..., An nonapHoO HecyMicHi Ta B pe-

3ynbTaTi gocnigy mMoxke BifbyTucA ofHa i Ti/IbKUM OfHa 3
HUX, TO KaXyTb, WO nodii Ap A2, ... AN yTBOPHTb
MOBHY rpyny Mogii. MHOXMHY BCiX Takux MNOAi Ha3u-
BalOTb MPOCTOPOM efneMeHTapHUX Mogivi, nNpum LbOMY
cami nogii Ar, A2, ..., ANl Ha3uBalOTb efleMeHTapHUMU
nogiamm.
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A/, 03Ha4ae, WO B pe3ynbTati Nigku-
[AHHSA rpa/lbHOro Kybuika Bunasao i o4ok, ge i = 1; 2; 3; 4; 5; 6.
Togai nogii Al, A2, A3 € nonapHO HECYMICHUMW, ane BOHU He YTBO-
prOOTb MOBHY rpyny nogivi. A nogii Al, A2, A3, A4, A5 A6 € no-
MapHO HECYMICHMMU Ta YTBOPIOKOTb MOBHY Fpyny MNogii.
Y po3rnaHyToMy NpukKiagi € Bci NMigcraBy BBaXkaTu, LLO BUMa-
[AHHSA, HanMpuknag, OAVHMUI Ta ABIVKM PIBHOMOX/MBI. Tomy
nogaii Al i A2 Ha3uBalOTb PiBHOVMMOBIPHUMMU.

a PiBHOMMOBIpHMUW MOAISAMU Ha3MBalwTb MO, MOBIp-
HOCTI SIKMX OAHaKOBi B faHOMy BUMNPOOyBaHHI.

Tak, Hanpuknag, € piBHOMMOBIPHMMW BUNagaHHSA aBepca Ta
peBepca nif yac NigKkngaHHA MOHeTU. BryyeHHS B MilleHb i npo-
Max 41 CTPinbLUA, KW BAy4Yae B MilleHb 3 iMOBIpHicTO 0,9, He
€ PIBHOMMOBIPHUMMU.

Hexaln npoBoguTbCsa gocnig, pesysib-

2. KnacunuHe 03HadeHHs1  TaTOM SIKOro MOXXe OyTu OfHa 3 N BU-

IMOBIpPHOCT I nagKkoBuX Mogiii, npudomy ui nogii

yTBOPIOKOTbL MOBHY TFpyny PiBHOMMO-

BIpHMX NOAIN. AK BM BXXe 3HaeTe, Taki nogil Ha3mBaloTb e/leMeH-
TapHUMU nogisMn, Npu LUbOoMYy A0C/i4 HAa3UBalOTb KIaCUYHUM.

Mpuknagom KNacu4HOro JOcCnigy € BULEHaBeAeHW npuknag 2,

enemMeHTapHi noAii akoro - ue nofii Al, A2, A3, A4, A5, A6.

a Bunnagok, y pesynbTaTi AKOro BigbyBaeTbca mogia A, Ha-
31BalOTb BMMNAAKOM, L0 cnNpusae noasi nogii A.

Haragaemo Bigjome BaM 3 rorepefHix KnaciB Knacu4iHe O3Ha-
YeHHs AIMOBIPHOCTI:

a MMOBIpHICTb Mogii A [OPIBHIOE BIAHOLLUEHHIO KiJIbKOCTI
BMNaAKiB T, L0 COpUAOTb NosBi Nofii A, [0 Ki/IbKOCTI
BCIiX MOXX/MBUX BUNaaKiB n:

3ayBaXKMMO, L0 Lie 03HAYEHHS He CyrnepeynuTb CTaTUCTUUYHOMY
O3Ha4YeHHI0 MMOBIPHOCTI Ta Aae 3Mory 3pobuTu Ti cami BUCHOBKMN:

a MMOBIpHICTb BiporigHoOT nogii AopiBHOE 1; MMOBIPHICTb
HEMO>K/MBOT MNOAiT AopiBHIOE 0; MMOBIPHICTbL BMMNAAKOBOT
noaii Mmo>ke 6yTwu 6yab-aknum yucnom Big 0 go 1.

[ilcHo, AKWoOo nogis v - BiporigHa, TO KiJIbKICTb BUNaAKiB,
Wo cnpusaloTb MoABi Mogil 1, [OPIBHKOE KiSIbKOCTI BCiX MOXK-

nvBUX BMNagkiB, T06T0 T = N, a Tomy p(17) = —=1. AKwo nogis
n
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V - HEeMOXX/IMBa, TO KiNIbKICTb BMNAAKiB, WO CApuUsoTb MNOSABI

noaii v, AOPIBHIOE HyMO, To6T0 = = 0, a ToMy p») =—=0.
n

AKWo A - fgosifbHa Bunagkosa nogifa, 710 0 < = < n, a ToMy
0<—<1, 10610 0 < p(A) < 1.

n

PosrnaHemo 3apgaui.

BUMMalOTb OJHY 3 HUX. $Ka MMOBIpPHICTb TOro, WO BOHa Oina
(nogisa A)?

Po3B’sA3aHHA. 3 KOPOOKM MOXXHa BUTArHYTU 3 PIBHOO MMO-
BipHicTIO 6yAb-aKy 3 5 + 15 = 20 Ky/boK, ToMy n = 20. Ywncno
BMNagKiB, LWO 5CI'IpVIFHOTb nogii A, popiBHEe 5, T06TO T = 5.

O1XKe, p(A) =— =0,25.

Bignosigb. 0,25.

20. HaBmaHHS BMOMpaloTb O4HY 3 KapTOK. $£Ka WMOBIPHICTb
TOro, WO 4ucno, 3anmcaHe Ha KapTui, € AilbHUKOM 4ucna 20
(nogisa Ay?

Po3Bp’azaHHA. 3po3ymino, wo n = 20. HaTypasibHUMU fifib-
HUKamu ymcna 20 € yucna 1, 2, 4, 5, 10, 20. Maemo + = 6, i
Togi p(A) = A =0,3.

Bignosigb. 0,3.

MMOBIPHICTb TOro, WO CyMa 040K, SIKi BUMa/iM Ha KyOuKax:

1) popiBHOE 8; 2) 6inbLia 3a 9?

Po3p’a3zaHHA. CknagemMo Tabnuuto CymMm OYOK, WO MOXEe BU-
MacTn Ha ABOX FpaibHMX KyOmKax Mifg yac X 04HO4YacHoro nig-
KNAaHHA, n = 36 — KiIbKICTb YCiX MOX/IMBUX BUMaAKIB.

1) € 5 BMNagkKiB, KOMM CyMa O4OK
Ha 060X KyOukax pJopiBHOE 8.

OTxKe, T = g a Tomy TS
) n 36 1 2 3 4 5 6 7
2) € 6 BMNagKiB, KOMU CyMa OYOK o 3 4 5 6 7 8
Ha 060X Kybukax 6inblia 3a 9. OT-
6 1 3 4 5 6 7 8 9
Xe, T =6, a ToM
Yy 0 36 6 4 5 6 7 8 9 10
_ ) 5 1 5 6 7 8 9 1011
Bignosigb. 1) 26 5 6 7 8 9 10 11 12
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UacTo B 3agadax Ha nigpaxyHoK iMo-
BIPHOCTI BMKOPUCTOBYHOTb (opMynu
KOMOIHaTOpUKN. Po3rnsgHemo 3agadi.

KLKKLKoLKLLKLKoKLKLLKLo KK KL
3. Po3B’aA3yBaHHA
3agad Ha nigpaxyHok
iMOBipHOCTEN 3a
Aonomoroto hopmy KiB, AOBXMHN AKNX: 1 cM, 3 cM, 5 cwm,
KOMOGiHaTOpUKM 7 cm i 9 cm. HaBmaHHA BuUbupaemo

TpU 3 HUX. $lKa MMOBIPHICTb TOrO,
WO 3 HUX MOXXHA CK/IaCTN TPUKYTHUK?

Po3B’a3zaHHA. KinbKicTb yciX MOXMMBMX BUNaAKIiB - Ue
KIJIbKICTb CMOCO06iB, AKMMUN MOXXKHa (6e3 BpaxyBaHHS MOPSAAKY)

BMbpaTtn Tpu Bigpi3ku 3 M’atTn. OTxe, N = = 10. TPUKYTHUK
MO>XHa CKNacTu nuile 3 Takmx Habopis: 3 cMm, 5 cm, 73CM, abo

3cm, 7¢cm, 9cm, abo5¢cm, 7 cm, 9 cm. Oke, T=3ip=—=0,3.
Bignosigb. 0,3.

KOBOI py4yku. HaBmaHHSA BMOGMpalOTb ABa 3 HUX. $1Ka MMOBIp-
HIiCTb TOro, Lo:

1) BOHUM 06MABa CUHI; 2) OAVIH 3 HUX CUHINA, IHWNIA — YOPHWIA?
Po3B’saA3aHHA. [n5 060X 3agady n = C"8 = 153 - KifbKIiCTb YCiX

MOXX/IMBUX BUMafKIB. )
1) BubpaTn gBa CUHIX CTep>kHi MoXHa C"o criocobamn. OTXe,

T Clf - 45 Pl
2) Bmnbpatn oguH CUHIA cTepXkeHb MOXKHa C"o crnocobamm, i nmicns

KO>XKHOIO Takoro Bubopy Bm6paTn YopHUIA MoXkHa C8 cnocobamu. 3a
80

npasuioM foByTKY T = +. =10 * 8 = 80, a OTXe,
5 80 153
Bignosigb. 1)1 1 2 1
A A ) 17 )153
O Fki nofji Ha3nBaKTb HECYMICHMW B f@aHOMy A0Cnifi, a ski — cyMmic-
HUMKU? O FAKi noAil Ha3MBaloTb NOMapHO HecymicHUMU? O Konu nopji
An, A2, An yTBOpHOKOTbL MOBHY rpyny nogii? o Lo HasuBatoTb npo-
CTOPOM €e/IEMEHTapHKX Nogjiin? o HAki noAii Ha3nBaroTb PiIBHOMOBIP-
HUMU? O CchopmynioiiTe KnacnyHe O3HaYeHHSI MMOBIPHOCTI, O FAKuiA
BMCHOBOK Ha OCHOBI K/1aCMYHOr0 O3Ha4YeHHs MMOBIPHOCTI MOXHa 3po-
6UTK NpPOo MMOBIPHICTb BiPOriAHOT, HEMOX/MBOT Ta BMMaAKOBOI Nogii?

Po3B"sxiTb 3afayi Ta BUKOHaWTE BNpasu

16.1. (¥YcHo.) AKi nogii MOXXyTb BigdyTuCcsa BHacnigoK TakKux
BUNPO6GYBaHb:

1) nigKnpgaHHA MOHeTWU;

2) Bubip petani 3 napTii, y Akir 1000 akicHUX peTtanen i
5 6pakoBaHNX?
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16.2. [1na KOXXHOro 3 BMNpoOyBaHb CKIagiTe MOBHY rpyny MOAii:
1) pesynbTaT (hyT60/LHOrO MaTHy KOMaHg A i B/
2) pe3ynbTaT 6acKeTO60/1IbHOro MaTdy KomaHza A i B;
3) BMBIp Ky/bKM 3 AWMKa, y SkoMmy 10 6inux i 8 4opHux
KY/1bOK;
4) BMGIip ogHOUM(PPOBOro HaTypasIbHOro ymcna.
16.3. 19 KOXXHOro 3 BMNpOOyBaHb CKMagiTb MOBHY rpyny MOAiii:
1) pesynbTaT TeHICHOI NapTiT Mi>XK rpasuamu A i B;
2) pe3ynbTaT WaxoBoi NapTii MidXK rpasuamm A i B;
3) BUTAryBaHHA NOTEPENHOr0 KBUTKa 3 6apabaHa, y siKoMy
20 6ineTiB 6e3 Burpawy i 5 3 Burpawem;
4) nigkngaHHA KyOwuka, [ABi rpaHi fKkoro nodap6oBaHO B
6iNniA Konip, ABi — Yy YOpPHWIA, ABI - Y 3eeHWIA.
16.4. (YcHo.) HaBegiTe npuknian;:
1) piBHOMMOBIPHUX MNOAiik;
2) nogiin, AKi He € piIBHOMMOBIPHMMM B JaHOMY BUMPOOGYBaHHI.
16.5. MigkngaetTbcsa rpaibHUN Ky6mnk. CyMiCHI UM HECYMICHI Taki
noair:
1) A - «BunagaHHA 1», B - «BunagaHHA 2»;
2) C - «BUNagaHHA 6», B - «BUMNafaHHA yunc/a, KPaTHOro 2»?
16.6. Mig vac nigkMagaHHA rpaslbHOro Kybuka CyMIiCHi UM Hecy-
MiCHi Taki nogii:
1) A - «BuUnNagaHHA 5», B - «BunNagaHHAa 5 abo 6»;
2) C - «BUNagaHHA 4», B - «BUNagaHHa yuMcna, KpaTHoro 5»?
16.7. ¥ awmky 18 6innx i 12 4yopHUX Ky/bOK. FKa MOoBIp-
HICTb BUTAMHYTU 3 ALLMKA:
1) 6iny KynbKy; 2) YOpPHY KYNbKy?
16.8. ¥ knaci 10 xnonuiB i 15 giByaT. $AKa MMOBIPHICTbL TOro, LUO
3 K/1acy HaBMaHHS 06epyTh:
1) xnonus; 2) piBUnHy?
16.9. ¥ marasuHi BmsiBunocs, wo 3 500 cmaTpgoHiB 4 - GpakoBa-
HUX. $Ka AMOBIPHICTb TOrO, WO HaBMaHHS 06paHuii CMapTgOH:
1) 6pakoBaHWiA; 2) AKICHWIA?
16.10. 3 50 nerkoaTneTiB i NerkoatneTok, LO BUCTyNnaau Ha
onimniagi, 12 otpmann megasni. 3HaigiTb iIMOBIPHICTb TOrO,
WO HaBMaHHA OB6paHui aTneT 4n aTneTka:
1) oTtpumas(-n1a) mepasb; 2) He oTpumaB(-na) megani.
16.11. PiBHOMMOBIpHI 4K Hi nogii A Ta B, fKwo:
1) A - 3 10 kapToK i3 umcnamu Big 1 go 10 BUTATHYTMU

KapTKy i3 umicnom 1, B - 3 10 kapToK i3 umcnamu Big 1 go
10 BUTATHYTU KapTKy i3 4MNC/IOM 2;
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2) A - BUTATHYTU OiNly KyfnbKy 3 KOPOOKMW, y €Ki 4 6ini
Ky/bKU i 6 4YOpHUX, B - BUTATHYTU YOPHY KYJ/bKY 3 KO-
pobKN, y AKi 4 6ini KynbKU i 6 YOpPHKX;

3) A - nig yac nMigKWOaHHA rpasibHOro Kyb6uka BMUNaIo
npocte uncno, B - nig yvac nigknaaHHAa rpanbHOro Kybumka
BUNaNo cKiageHe 4ncno;

4) A - BUTANHYTM YEpPBOHY XYCTKY 3i CKPWHI, Yy SKiil nono-
BMHa XYCTOK YepBOHI, a iHLIa NofoBMHa - cTpokari, B - Bu-
TAFTHYTU CTPOKaTy XyCTKY 3i CKpuWHIi, Yy SKili nonosunHa
XYCTOK YepBOHi, a NoJIoBMHA - CTPOKaTi?

16.12. ¥ KOp3uHi 12 4yepBOHUX, 3 3eMeHUX i 5 >XOBTUX A6NyK.
HaBmaHHA BMOMpaloTb ofgHe $6AyKo. $Ka WMOBIPHICTb
Taknx Nogiu:

1) A6NyKo 3eseHe; 2) A651yKO 3esieHe abo >KOBTE;
3) A6/1yKO YEPBOHE; 4) abnyko He 3e/ieHe?

16.13. ¥ kopoOui 6 CUHIX py4oK, 3 4epBOHi Ta 1 3eneHa. Has-
MaHHsi BUOMpPaeEMO OfHY PYYKy. AKa AMOBIpPHICTb Noail:
1) py4Ka 4yepBOHa; 2) py4kKa cuHs;
3) py4yka 4yepBOHa abo 3eneHa; 4) py4dka He 4YepBOHa?

16.14. (3agayva O'Anambepa.) Aka MMOBIpPHICTb TOro, WO Nifg 4vac
OBOX NigKMgaHb MOHETM xXo4a 6 oguH pa3 Bunazge asepc?

16.15. MpasibHMIA KYBUK MigKMNgarTb OAUH pas. Ska MMOBIPHICTb
noair:
1) A - BuUNage napHe 4ucno;
2) B - BuMnage He GinbLle HiXK 3 O4KWU;
3) C - Bunage 4ymcno, LWo € AiNbHUKOM vucna 12;
4) b - BUNaje 4yncno, WO € KBaApaTOM HaTypaibHOro umcna?

16.16. MpasibHUI KyOUK NigKMAaroTb OAUH pas. FKa MMOBIPHICTb
noair:
1) A - BuUNage HenapHe 4YnCO;
2) B - Bunage He MeHLLe HiXK 5 04OK;
3) C - Bunage umcno, LWo € AiNbHUKOM 4vucna 18;
4) b - BMNage 4ncno, Lo € Ky6OM HaTypasibHOro umcna?

16.17. ¥ AwWKKy nexaTb 12 HaMUCTUH, ABI 3 AKNX - 6ini. AKa nmo-
BIPHICTb TOro, W0 BMGPaHi HaBMaHHS ABI HAMUCTUHW — 6ini?

16.18. ¥ kopobui nexkaTb 10 oniBuiB, TPU 3 AKUX — 4YepBOHi. HAkKa
MIMOBIpHICTb TOrO, W0 BUOPaHi HaBMaHHSA TpY O/1iBLI - YEPBOHI?

16.19. 3 HaTypasibHUX uuncen Big4 1 oo 24 HaBMaHHA BUOGU-
patoTb ofHe. HKa MMOBIPHICTb TOFO, WO Le YUC/0 He € AiNb-
HUKOM 4ucna 247

16.20. 3 HaTypanbHux uyucen Big 1 o 30 HaBMaHHS BMOMpPaOTb
ofHe. $lka WMMOBIpPHICTb TOro, L0 LUe npocTe u4umcno abo
LinbHUK yncna 30?
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16.21. OpgHoYacHO MNiAKUAAKOTb ABa rpajibHUX Ky6uku. 3Hainigitb
iMOBIpHOCTI nogii:
1) Ha KybuKax Bunage ofHaKoBa Ki/IbKICTb 0YOK;
2) cymMa 040oK Ha KyOmKax AopiBHHOBaTUME 4;
3) cyma o4oK Ha Kybukax byae He 6inbLua 3a 4;
4) cyma 040K Ha Kybukax 6yae NpOCTUM YMC/OM.

16.22. OgHoYacHO MNigKUAAKTb ABa rpajibHUX Kyouku. 3Hainigitb
iMOBIipHOCTI nogii:
1) Ha KybuKax Bunage pi3Ha Ki/lbKiCTb OYOK;
2) cymMa 04OoK Ha KyOmKax AopiBHHOBaTuMe 9;
3) cymMa o4oK Ha Kybumkax byge He GinbLua 3a 9;
4) cyma 040K Ha Kybukax Oyae CKNageHUM YUCIOM.

16.23. Y auwmky nexkatb 18 6inMx KynbOK i KijlbKa YOpPHUX.
CKIiNbKN YOPHUX KY/bOK Y ALMKY, SAKLWO AMOBIPHICTb BU-
TAFTHYTU HaBMaHHS:

1) 6iny KynbKy gopisHtoe 0,6;

2) YOpPHY KY/1bKY [OPIiBHIOE 4

3) 6iny KynbkKy 6inbLia 3a 0,75;
4) 4yopHy KynbKy 6inbLia 3a 0,37
16.24. Y kopo6ui 10 wokoNnagHMX UYyKepoK 1 Kifibka Kapa-

MeNbHUX. CKiNIbKN KapaMesibHUX LlYKepOoK Y KopoOui, SKLLO
MIMOBIpHICTb BUTATHYTU HaBMaHHS:

1) wokKonagHy LYyKepKy AOPiBHIOE 3;

2) KapamesibHYy LYKepKy aopisHioe 0,6;
3) WwokonagHy uykepky mMeHLa 3a 0,4;
4) KapamenbHy LlyYKepKy MeHLla 3a 0,37

16.25. Maemo M’ATb BiAPI3KiB, AOBXUHU AKUX: 1 cM, 2 cM, 4 cM,
7 cm, 9 cMm. HaBMaHHS BUOMPaEMO TpU 3 HUX. 3HaWAiTb iMO-
BipPHICTb TOro, WO 3 HUX MOXHa CKNacTn TPUKYTHUK.

16.26. € M’aTb KapToK i3 uncnamu 1, 3, 5, 7, 9. HaBmaHHA BUGU-
paemMo Tpu 3 HUX. $1Ka MMOBIPHICTb TOrO, WO 3 HUX MOXXHa
YTBOPUTUN apUPMETUYHY Mporpecito?

16.27. 3 AwmMKa, WO MICTUTb 6 MPOHYMepoBaHUX KY/NbOK, HaB-
MaHHSA BWiMalOTb OAHY 3a OAHOK BCi Ky/bKW. 3HaigiTb
iIMOBIpPHICTb TOro, WO BCi BUAHATI KYy/bKN OyayTb WTW 3a
nopsaKkoM Hymepawit.

16.28. 3 niTep po3pi3HOI abeTKM CKIa[eHO CNoBO «OykBa». [MoTimM
niTepn cnosa nepemiwyrOTb i HaBMaHHA 6epyTb OAHY 3a
OfHOl0. 3HaigiTb IMOBIpPHICTL TOro, WO OyAe CKIafeHO Mo-
YaTKOBE C/I0BO.



EnemeHTn Teopil iMOBIpHOCTEN | MaTeMaTnyHOT CTaTUCTUKN

16.29. Ha kapTkax 3anucaHo 4ducna Big 1 go 20. HaBmaHHA 6Ge-
PyTb ABi 3 HUX. $1Ka WMOBIPHICTb TOro, WO CyMa 4uncesn Ha
KapTKax fopiBHioBaTuMe 157

16.30. Ha kapTkax 3anucaHo 4ducna Big 1 go 15. HaBmaHHA 6Ge-
pPyTb ABi 3 HUX. AKa MMOBIPHICTb TOFO, WO MOAY/b Pi3HUL
ymcesl Ha KapTkax fopiBHOBaTUMe 27

16.31. flka WMOBIpPHICTb TOro, LLO HaBMaHHSA BMbOpaHe [BO-
umdgpose Yncno KpatHe 5?

16.32. {ka WMMOBIpPHICTb TOro, WO HaBMaHHSA BMbpaHe ABoung-
poBe HemnmapHe 4YNCNOo KpaTHe 77?

16.33. ¥ marasuHi 50 kaByHiB, 3 akunx 40 cturnux. Kynunu asa
KaByHU. FKa MMOBIPHICTb TOro, WO BOHW 06uaBa CTUrai?

16.34. Cepeg 40 petaneii 36 - fAKiCHi. $1Ka MMOBIpPHICTb TOro, L0
cepefi TPbOX HaBMaHHS B3SITUX AeTaneil HemMae GpakoBaHUX?

16.35. Y Awmky 8 6inmx i 6 YOpHUX KynbOoK. Bubupaemo Has-
MaHHs TpU 3 HUX. FKa MMOBIPHICTb TOro, LO:
1) BCi Tpn KynbKu 6ini;
2) ABi Ky/nbKK 6ini Ta ogHa 4YOpHa;
3) cepefi KYNbOK € AK 0Oini, TaK i YOpHI?

16.36. ¥ wyxnagi 7 cuHiX i 3 4epBOHI py4ku. Bnbumpaemo Has-
MaHHS ABi 3 HUX. FKa MMOBIPHICTb TOro, LIO:

1) 06MABI PYYKU CUHI; 2) PYYKU Pi3HNX KONbOPIB?

16.37. BubuparoTb HaBMaHHSA TpuU NiTEPU CNOBa «MNaByTUHa».
HAKa MMOBIPHICTb TOrO, WO 3 BUOpPaHUX TPbOX IITEP MOXKHA
CKNMacTu CNOBO «MaH»?

16.38. BubupatoTb HaBMaHHS YOTUPKW NITEPU C/I0Ba «KO3aK». HAKa
MIMOBIPHICTb TOrO, WO 3 HUX MOXHa CKNaCTW CMOBO «K03a»?

16.39. o 4ep3i BMOMpPaOTb TPU NITEPU CfioBa «TPUHAALUATb».
AKa MMOBIPHICTb TOro, WO BMOpaHi Tpu NiTepu B MOC/igoB-
HOCTI CK/1afyTb C/IOBO «TpU»?

16.40. Mo 4yepsi BMOUpaOTL TpU NITEPU CMOBa «ABafUSaTb». HAKa
MMOBIPHICTb TOro, WO BMOpaHi Tpu iTepyn B MOCNIAOBHOCTI
CKNafyTb C/IOBO «ABa»?

MuTTEBa MaTeMaTUKa

16.41. B ogHOMY 3 aHIMINCbKMX BUAaHb MOXXHa MpouuTaTu, Lo
3picT HanoneoHa ctaHoBMB 5 oyTiB 2 AtonmMn. AKuii 6yB Moro 3picT
y caHTUMeTpax, akuwo 1 ¢yt gopisHioe 0,305 M, a 1 AoiiM AOPiIBHIOE
2,54 cm? (Pe3ynbTaT OKpYrAiTh A0 LiNOro Yncna caHTUMETPIB.)

16.42. JlroguHi 16-17 pokiB, wob noyysBaTmcsa pobpe, MOTPiGHO
npubnusHo 2500 Kkan Ha poby. 3a cHigaHkom Mapiyka oOT-
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pumana 700 Kkan, 3a obigom - 1000 Kkan, 3a nonygeHKom -
300 Kkarn.

1) Aknia BiACcOTOK Big A060BOT HOPMKU Kasopi oTpmMania Mapiyka

3a CHigaHKOM, sIKUIA - 3a 06igom, KA - 3a NONyAEHKOM?
2) 9kor Mae 6yTu KaslopiliHICTb Bevepi, Wwo6 Ao6oBy HopMy 6yno
BMKOHaHO?

3) (MpakTunyHa pgianbHICTbL.) NpoaHanisyinTe CBIN pauioH xap-
YyBaHHS 3a OAVIH AeHb. 3HahgiTb B IHTepHeTI Tabnuulo Kanopiii-

HOCTIi MNPOAYKTIB Ta 064MUCAITb NPUGAN3HY KiNbKICTb Kaslopii,
AKY BU CIMOXWU/IN MNPOTAroM Jo6u.

) ) 3aBAaHHI
[MepeBipTe CBOWO KOMMNETEHTHICTD! \o in
1 AKWwo —=y—-— T0 X = ..
n X Y 2
A b B r il
32 32 2 12 +1 1/2-1
12 +1 1/2-1 1/2-1 32 32
2. O6umncniTb 18(2x) + 1&(5y), akwo 1é(xy) = -8.
A 5) B r o
HEMOXX/TINBO
-8 8 -7 ! BU3HAUUTHN
3. Po3B’aXiTb HepiBHicTb 0,5 x > 8.
A b B r a
1
X > -3 X < -3 x>§ X <3 X >3
4. Po3B’sKiTb PiBHAHHA /1/3BiNX = 2.
A b B r il

(-1)*- + N, (-1)-+nii, +£—+20, +—+2nk PIBHAHHA
6 6 3 He Mae

Ker Ker Ker KeEer pO3B’A3KIB
5. 3Hangitb /'(16), akwo /(x) = 16>/x.

A B B r n

1
64 4 2 1
2
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6. CnpocTiTb BMpas 3inacosaco3s2a.

A 5] B r Jil
) . . o iHLWa
Bin4da coida ?B|n4a ZGM 4a BignoBigL

7. YCTaHOBITb BIiAMOBIAHICTb MiXK pPiBHAHHAM (1-4) Ta TBep-

[>KEHHAM npo Moro KopeHi (A-A).

PiBHAHHA TBepA>KeHHS NPO KOpPEHI A b BT A4
PiBHAHHS

1 xX2+4x-7=0 A pPIBHAHHA He Mae
OIMICHNX KOPEHIB

2 xX2-4x-5=0 b cywma KopeHiB piB-
HAHHSA JOpPiBHIOE 4

3 xX2+4x+5=0 B cyma KopeHiB piBHAH-
HA [OpiBHIOE -4

4 x2+7x+5=0 [ [0OBYTOK KOpEHIB piB-
HAHHA [JOPIBHIOE 5

[, [o6yTOK KOpeHiB piB-
HAHHA JOPIiBHIOE 7

8. 3HangiTb X0 + y0, ge (x0; y0) - po3B’A30K CUCTEMU PIBHSHb
X2-y2=12,
xX-y -2.

9. 3HalgiTb MeHLW WA KOpPiHb PiBHAHHSA 10£2(2x) * 10£2(0,5%) = 3.

ENEMEHTV MATEMATUYHOI
CTATUCTUKN

Jesaki BigoMOCTi Npo mMaremMaTU4Hy CTaTUCTUKY BU BXe 3HaETe
3 9-ro Kknacy. Y upomy naparpadi ysaraibH/MMO Ta pO3LIMPUMO
ui BiAOMOCTI.

Y npoueci NpakKTUYHOT  AiANIbHOCTI

1. ¥aBneHHSA npo nogaAM 4yacto foBoguTbes 36upartu, on-
MaTemMaTUNdHY pauboByBaTU Ta aHasizyBaTu pi3Hi faHi,
CTaTUCTUKY rnoe’a3aHi 3 MacosBuMMM fiBULWAMW, MPO-

uecamun, nogismn. Taki gaHi, K Bam Bi-
AOMO 3 MOJIOALUNX KaciB, Ha3snBakTb CTATUCTUYHUMN AAHUMWN.

a MaTemMaTunyHa cTaTUCTUKA — PO34iST MaTeMaTuku, y

AKOMY BMBYalOTb MeTOAU 30MpaHHs, cucTtematmsauii, 06-
pPO6KM Ta [OCAIMKEHHSA CTaTUCTUYHUX [AaHUX AN1s Hay-
KOBUX i NPaKTUYHUX BUCHOBKIB.
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JlaTnHCbKe C€/l0BO «status» MepekiafacTbCa AK CTaH, cTaHo-
BULLLE.

MaTemaTnyHa cTaTucTMKa TiCHO MOB’A3aHa 3 Teopiel MMOBIp-
HocTeln. O6uasi Ui MaTeMaTU4HI AUCUUMIHM BUBYalOTb BUMNag-
KOBi nogii. Teopis MMOBIPHOCTEN Ha OCHOBI MaTeEMaTUYHOI MO-
Jeni pobuTb BUCHOBKW MpPO peasibHI npouecu, a maremaruyHa
CTaTUCTMKa BCTAHOB/IOE BNACTUBOCTI MaTemMaTuU4HOI mMogeni, BU-
X0As4M 3i CNOCTEPeXXeHb Ha OCHOBI CTATUCTUYHMX OaHUX.

BuByaloun pi3Hi mMacoBi fsBuLa, A0-

2. 'eHepa/ibHa CNiHMKM NPOBOAATL CreLjiasibHi cTa-

CYKYMHICTb | BUGIPKA  TUCTUYUHI  JocCnimpKeHHs. [Mepluvm

eTanomM CTaTUCTUYHUX AOC/IOKeHb €
eTan 36opy iHhopmaLii, CTaTUCTUYHNX JaHUX.

Hexali nOTpi6bHO BMBYUUTU [O€SKY CYKYMHICTb O06’€EKTIB Big-
HOCHO [fesikol 03Haku. Hampuknag, SKWo po3rnsgaty poboTy
npoAasus, TO MOXXHa LOCAIAKYBaTU MOro 3aBaHTaXKeHIiCTb Mpo-
TArOM rOAVIHW, LUBUAKICTb O6CMYroByBaHHS K/i€HTa, TuN Koi-
€HTa TOowo. Po3rnsgaroum y4yHiB Ta ydeHuub pJesikoro 11-ro
Kfacy, MOXHa [ocnigKyBaTu iX 3picT, Macy, po3Mmip B3yTT4, ce-
pefHto yCniWwHICTb TOLLO.

MeHepasnbHa CYKYMNHICTb — L CYKYMHICTb YCiX 06’€KTIB,
Wo nNignaratoTb AOCAIAXKEHHIO.

O6car reHepa/ibHOT CYKYMNMHOCTIi, TO6TO 4uc/io 06’eKTIiB AocChi-
[PKEHHs, MOXXe ByTu [OCUTb BESIMKMM, a iHOAI N HECKIHYEHHMML.
Hanpvkniag, npakTM4HO HEMOX/MBO BUMIPATU 3pIiCT YCiX oau-
HaAUATUKNACHUKIB YKpalHM abo po3mip TxX B3yTTA. Asie Ui gaHi
noTpibHi, Hanpukniag, B3YTTEBI (abpuLi, sika xode MaTu iH-
thopmavito Mpo KiNbKICTb B3yTTS KOXHOFO po3Mipy, sike Tpeba
nowmnTn.

Y nogibHMX BMNagkKax HalKpawyM Crocob6om AOCAIg>KEHHS €
BMOIPKOBI CMOCTEPEXKEHHA: 3 TEHEepPa/IbHOT CYKYMNHOCTI BuUbU-
paloTb Ti AesKy 4acTuHy - BUOIpPKY Ta [OCNIMKYHOTh Ti.

Bubipkolo HasvBalOTb CYKYMHICTb 06’€KTiB, BUOpPaAHUX BU-
nagKoBMM YMHOM 3 FeHepasibHOT CyKYMHOCTI.

O6car BMOBIpPKM 3a3BMYail iICTOTHO MEHLUMIA, HiDK 06CAr reHe-
pasibHOT CYKYMHOCTI.

a MeToa MaTemMaTU4YHOro JAOCAIMKEHHS, SAKWIA nonsarae y

TOMY, L0 Ha OCHOBi AoCnigjpKeHHA BUBIpKM pobnAaTb BU-
CHOBOK MpO BCH FeHepasibHY CYKYMHICTb, Ha3uBalTb BU-
6iPKOBMM MeTO4OM.

1 YacTto 6yBaE HEMOXX/IMBO AOCMIANTU BCi 06’€KTU reHepasibHOI Cy-
KYMNHOCTI.
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Ana Toro wo6 y pesynbTaTi 3acTocyBaHHSA BUOIPKOBOro metony
OTpUMaTM XOpOoLWi OUIHKU TeHepasibHOT CYKYMHOCTI, MOTPI6HO,
wo6 BmMbipKa Gyna penpeseHTaTUBHOK, TO6TO WO6 BOHa LOCUTH
NOBHO MNpeAcTaBfsAfa 03HaKN reHepasibHOI CYKYMHOCTI, L0 BMBYa-
I0OTbCA. YMOBOK 3a6e3reyeHHs penpeseHTaTUBHOT BUOGIpKM € Ao-
TPMMaHHSA BUNAaAKOBOCTI Bifbopy, TO6GTO 06’€KTU FreHepasibHOT Cy-
KYMHOCTI MOBWHHI MaTu OAHaKOBI MMOBIPHOCTI NOTpanuTn y
BUOBIPKY.

,ﬂ,pyFI/IM eTtariom CTaTUCTUYHUNX AOC}'Ii-

3. CucremaTmsauis [>KEHb € cucTemMaTm3ayisd OTpUMaHMX

i paH>KyBaHHS baHnx (BM6Gipku), To6TO MogaHHs BU-

BUGIPKN GipKM y 3py4yHOMY A8 noganbLumx
nin Burnagi.

Ca/in OfHYy M Ty camy MepeBipoOYHY KOHTPOJIbHY po60Ty 3 MaTema-
TUKWM 3a TEKCTOM parioOHHOro yrnpas/iHHA OCBiTU. Bnbipky cknann
30 HaBMaHHSA 0b6paHMX poBIT UUX OAMHAa[UATUKIACHUKIB. Hexal
BUOpaHi 0gMHagUSATUKIACHUKN OTPUMaIN TaKi OLLiHKU.

4 8 3 7 10 6 8 5 9 7
9 2 6 1 8 4 11 7 10 12
10 5 11 4 7 6 3 8 2 9

JaHi uiel BMOIpKM MOXHa cuctemMatusysaTu B Tabnuuio 3a
KiNbKiCcTO HabpaHux 6anis.

OTpumaHuii 6an
3a KOHTpo/IBHY 1 2 3 4 5 6 7 8 9 10 11 12
pob6oTy

Kinbkictb yuwis 1 2 2 3 2 3 4 4 3 3 2 1

JaHi BUGIipKN MOXKHa TaKOXX CUCTEMATM3YBaTW 3a PiBHAMU Ha-
BY/IbHUX [OCSATHEHb.

PiseHb  MouaTkoBwii CepegHiii  [locTaTHiii B‘;"ig%ﬁ”b”

HaBUa/IbHUX  PiBeHb piBeHb PiBEHb (10-12
pocsirHeHb  (1-3 6anu) (4-6 6Ganie) (7-9 6anis) 6anis)

KinbKicTb
VUHIB 5 8 11 6

Onepauito po3TallyBaHHS BUM3AKOBUX BeNYUH BUBIpKM 3a
NPUHLUMOM HecrnafjaHHs Ha3nBakTbh pPaH>KYBaHHSAM BUBIPKN.
OTXKe, Micns paHXXyBaHHS KOXXHE HACTyMHe 4uc/io BUGIPKU He
MEHLLIE 3a MOMepPesHE.
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y npuknagi 1, maTumMemo:
1; 2; 2, 3; 3;4; 4, 4,5, 5,6, 6,6, 7,7, 7, 7, 8 8; 8 8, 9; 9;
9; 10; 10; 10; 11; 11; 12.

TpeTiMm eTanoM cTaTUCTUYHUX AOCAi-
4. B16ipKOBI [PKEHb € OLiHIOBAHHS YMC/MOBUX Xa-
XapakTepncTunkn paKTepuUCcTUK BUOIPKK, AKI We Has3u-
BalOTb BMOBIPKOBI XapaKTepucTUKN.

Po3rnaHemo geski 3 HUX.

a Po3max Bnbipkn A — ue pisHUUA MiDK HalbinbLnM i Haii-
MEHLLIMM 3HAYEeHHAM BMNaAKOBOI BENMUNHU Y BUBIPL.

Ana BuBIpKW, po3rngHyTol y npuknagax 1-2, oTpyMaemMo
n=12-1=11.

Moga Bnbipku Mo — ue 3Ha4YeHHS BUNaaKoBOI BENNYNHN,
L0 TpanaseTbca y BMOIpLi HaryacTille.

Ansa BnOIpKK, po3rnsHyTOl y Npuknagax 1-2, € gsi moau, ue
OUiHKM 7 i 8. Mo)xHa 3anucatn Mol = 7, Mo2 = 8.

MepiaHa BUGipkn Me — Le cepeiMHHe 3HAYeHHSA paHXXo-
BaHOi BUOIPKWU.

MegiaHa finnTb paH>KoBaHy BMOIPKY Ha ABi piBHI 3a Kifb-
KICTHO YaCTUHU. AKLWO Yy BUGIpLI HenmapHa KiflbKiCTb BUMNaAKOBUX
BE/NIMYUH, TO 1T MeAiaHOK € 4uC/o, fAKe CTOoITb nocepeAuHi. Ha-
npukKnag, y paH>oBaHii BuoOipui:

1, 2; 3; 3; [3]:4 5; 5; 6,
WO CKIagaeTbca 3 9 BUMAAKOBUX BE/IMUMH, MefiaHOoK € yuucno 3.
Mo>kHa 3anucatn Me = 3.

Akwo y BubipLi NapHe 4YnCNO BMNaAKOBUX BENYMH, TO 1AOro
mMefiaHa - cepefHe apuPMeTUUYHe ABOX YMCesl, L0 CTOATb nocepe-
OViHI. Hanpuknag, y paH>XoBaHiii BUGipLi:

2; 3; 4, 0; [6]; 5; 5; 6,
WO CKNagaeTbcA 3 8 BMMaAKOBUX BENUYMH, MefiaHa - Le cepefHe
apumeTnyHe umncen 4 i 5, wo cTtoaTb nocepeAnHi pagy. OTxe,

4+5

Me = =45,
CepeflHE 3HaueHHA BUOIPKM X — Ue cepefHE apudme-
TUYHe BCiX TI 3Ha4veHb X1, X2, X3, ..., XI.

OT)XKe, cepefiHE 3HA4YEeHHS BMOIPKU, PO3IIAHYTOT Yy NpuKiagax
1-2, 3HaxogMmMo Tak:
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X = 11 +2-2+3-2+4-3+5-2+6-3+7-4+8-4+9-3 +

30
+ 103+11-2+121 202: 6—11 ~ 6,73 (3 TOYHICTIO JO COTUX).
30 30 15

Pe3ynbTaT CTaTUCTUYHUX [AOCNIOKEHb
5. MpadpivHe nicnsa obpobkn MOdKHa Mofatv B Haou-
3006pa>KeHHs Hili | KOMNaKTHIN dopmax.
iHpbopMmaLii npo Hexali gaHi BUGIpKK cncTemMaTM30BaHO B
BUGIPKY Tabnuuto, e B MNepLlioMy pPsAaKy pPO3Mi-

LWEeHO 3HaYeHHs BMNAAKOBOI BENUYUHU
X, ay Apyromy - BignosigHi iM yacTtoTu n.

MoniroHoMm 4acTOT Ha3uBalTb NlaMaHy MiHil0, BigPI3KU AKOT
nocnifoBHO CNoOMy4YalTb TOYKM 3 KoopauHatamu (XX, TX),
(X2, n2), ..., (Xx; nK), Oe Xi - 3Ha4YeHHA BUMAAKOBOI BE/INUYNHMN,
ni - BiANOBIAHI TM YacTOTU.

6ipku npo po3mip B3yTTa 30 giByar 11-ro knacy.

Posmip B3yTTA, X 34 35 36 37 38 39 40
YacTtoTa, n 2 2 5 10 7 3 1

Mobyayemo noniroH yactoT (man. 17.1).

Bu BXe 3HaeTe, AK nogasaTu pe3ynbTaTu CTATUCTUYHUX [O-
cnipkeHb y BUrnaAgi rpadikie, ricrorpam, Kpyrosux giarpam. Lle
MO>XHa pobuTn 3a AO0MOMOroK MporpamMHux 3acobis, Hanpukiag,
3acTtocyBaBLUM nporpamy Excel 3 ogicHoro nakera Big KomnaHit
Microsoft abo aHanoriyHi.

Ha masitoHKy 17.2 306paKeHO rictorpamy po3noginy Kisb-
KOCTi YUYHIB 3a/1e)KHO Bif oTpMaHoro 6ana, a Ha MaJitoHKy 17.3 -
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KPYroBy fiarpamy po3nofiny KifibKOCTi YUHIB 3a/1eXHO0 Bif piBHSA
HaBYa/IbHUX [OCArHeHb. [NicTorpamy Ta KpyroBsy giarpamy rno6y-
JoBaHoO 3a gonomoror nporpamu Excel.

Po3nogin KinbKocTi yUHIB 3a/1eXHO PO3M0AIN KiIbKOCTi YUHIB
Bm' 0TPUMaHOro fana 3a/1eXKHO Bl pIBHA HaBYa/lbHUX
A0CArHeHb

123 45 6 7 89 10 11 12

Man. 17.2 Man. 17.3

O Lo BMBYae maTemMaTnyHa ctatucTnka? o Lo Take reHepanbHa cy-

KyMHicTb? O Lo Ha3uBalTb BUGIPKOK? O Y YoMy nonsrae Bubipko-
BUi meToA? O Lo Ha3uBatoTb po3maxoM Bubipkn? ILLo Ha3mBaloTb

Moot Bubipkn? < Lo HasmsaloTb MefiaHoto BUOGIpkM? o Lo Take
cepefiHE 3HauYeHHs1 BUGipkn? o Lo HasvBatoTb NMOAIFOHOM 4acToT?

Po3B'sXXiTb 3afadi Ta BMKOHaTe BNpasu

17.1. AaHO reHepasibHY CYKYNHIcTb i3 30 06’eKTiB:
7, 12; 11; 8; 13; 1; 9; 11; 12; 17; 20; 14, 17; 18; 20;
13.

CTBOpITb BUOIPKY L€l reHepasibHOT CYKYMHOCTI:

1) ycix 00’eKTiB, L0 CTOATb Ha MapHUX Micusx;

2) M’ATK 06’eKTIB NOCNI/Ib, MOYMHAKOYN 3 TPUHALUATOrO;

3) 06’eKTiB, Yy3ATUX Yepe3 ABa, NOYMHaKUM 3 TPeTbLOro;

4) wectn 06’€KTIB MOCMiNb, MOYMHAKOYN 3 HOMEpPa, SAKWU

BiAMOBiJae HOMepy BallOro Npi3BuLLA Y KIaCHOMY >XypHai.
17.2. [aHO reHepasibHy CYKYMHicTb i3 40 06’eKTiB:

7; 19; 21; 14, 30; 9; 17, 22; 21; §;

13; 17; 22; 9; 20; 3; 15; 21; 11; 1,

3; 19; 20; 24, 27; 12; 14; 19; 13; 14,

29; 17; 21, 30; 25; 13; 19; 8§; 1, 5.

CTBOpITb BUOIPKY L€l reHepasibHOT CYKYMHOCTI:

1) ycix 06’eKTiB, L0 CTOATb Ha HenapHUX MicusX;

2) cemm 06’eKTIB MOCMiNb, MOYMHAKOYKM 3 ABaHAOUATOrO;

3) 00’eKTiB, Y3ATUX 4Yepe3 TpU, NOYUHAKOUN 3 APYroro;

4) N’aTn 06’eKTIB NOCMifIb, MOYMHAKOYM 3 HOMEpA NiTEPU B YK-

partHCbKil abeTui, sika BiANOBIAaE NepLuii niTepi BawOro iMeHi.
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17.3. CTtpineub y n’aTtn cepisx no 10 NOCTPiNiB y KOXHIil Biy4mB
Yy MillleHb TaKy Ki/IbKIiCTb pasiB: 7; 6; 8; 9; 6. 3HangiTe 4s
LLiET BNBIPKU:

1) po3max; 2) moay;
3) megiaHy; 4) cepefiHE 3HaYeHHS.

17.4. BackeT6osiicTKa B [ecATM Cepisax Mo 5 KNAKIB Yy KOXHIi
B/ly4Mna B KOLUUK TaKy KifibKicTb pasis: 2; 3; 4; 3; 3; 1; 5;
3; 2; 4. 3HangiTb 418 Uiel BUGIpKN:

1) po3max; 2) moay;

3) megpiaHy; 4) cepefHE 3HaYeHHS.

17.5. 1) TlpoBefiTb paHXyBaHHA reHepasibHOT CYKYMHOCTI
006’eKTiB 3agaui 17.1.

2) 3HangiTe MegiaHy L€l reHepasibHOT CyKYMHOCTI.

17.6. 1) MNpoBefiTb paH>XyBaHHA reHepasibHOT CYKYMNHOCTi 06’€KTIB
3apadi 17.2.
2) 3HangiTe MegiaHy L€l reHepasibHOT CyKYMHOCTI.

17.7. 1) 3anoBHiTb Tabmulo 3a AaHUMmn 3agadi 17.4.
KinbKicTb By4YeHb y cepil 1 2 3 4 5
KinbKicTb cepiit
2) MobyayiTe NONITOH YacTOT 3a OTPUMAHUMUN JaHUMMW.
17.8. 1) 3anoBHITb Tab/MUO 3a AaHUMKM 3agadi 17.3.
KinbKicTb By4YeHb Yy cepii 6 7 8 9
KinbKicTb cepii
2) MobyaynTe NONITOH YacTOT 3a OTPUMAHUMWN JaHUMMU.

17.9. ¥ 1abnuui NogaHo KiNbKiCcTb Mefanei, Wwo 3400ynm yKpaiHCb-
Ki CMOPTCMEHU Ta CMNOPTCMEHKM Ha AITHIX ONIMAINCLKUX irpax.

onil\Fn)ll'lli(a,u,m 3onori Cpi6Hi BPOH30Bi YCboro
1996 9 2 12 23
2000 3 10 10 23
2004 8 5 9 22
2008 7 5 15 27
2012 6 5 8 19
2016 2 5 4 11

3a paHnmMn Tabnuui nobyayiTe rictorpamy KilbKOCTI 30/10TUX
Mefanei, wo 3506ynm yKpaiHCbKi CNOPTCMEHW Ta CMOPTCMEHKM.

17.10. 3a gaHunmun Tabnuui 3agadi 17.9 nobyayiite rictorpamy Kisib-
KOCTi CpibHUX Mepaneit, wo 3000y yKpaiHCbKi CMOPTCMEHN.
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17.11. MpuaymaiiTe BUOIPKY 3 M’ATU eNeMeHTIB, MeAiaHO SAKOT
€ yucno 7.

17.12. Mpuagymaiite BUOIPKY i3 CeEMU efleMeHTIB, MefiaHOK SKOT €
ymcno 5.

17.13. Po3max pgeskoi BUOIpKM AOpPIBHIOE 9, a 11 HaibinbLmnii
efleMeHT [opiBHIOE 17. YoMy AOPiBHIOE HAMEHLUNI e/leMeHT
BUGIpPKIN?

17.14. Po3max pesikoi BMOIpKM popiBHIOE 13, a 1T HalrimeHLui

enemeHT pgopiBHoe 10. Yomy [OpiBHIOE HanbinbLunii ene-
MeHT BUBIPKN?

17.15. 3a paHnmu Tabnuui 3agadi 17.9 nobypyiiTe KpyroBy
piarpamy KifibKOCTi 6pOH30BUX Mefanen, wo 3406ynu yKpa-
THCbKi CMOPTCMEHU Ta CMOPTCMEHKM.

17.16. 3a gaHnmMun Tabnmui 3agadi 17.9 nobyaynTe Kpyrosy fia-
rpamy 3arajibHOI KifIbKOCTI Mefanien, Wo 34006ynu yKpaiH-
CbKi CMOPTCMEHU Ta CrOPTCMEHKMU.

17.17. MpuaymainiTe BUBIPKY i3 CEMU €/IEMEHTIB, MOAOK AKOT €
ymcno 7, a MediaHoK - 4mcno 9.

17.18. Mpuagymaiite BMBIPKY 3 M’ATN €/1eMEHTIB, MOZOK SKOT €
umcno 10, a megiaHoo - 4yucro 8.

17.19. Bubipka, cepefHe 3Ha4dyeHHA AKOT OOpPiBHIOE 8,4, cknaja-
€TbCS i3 umcen 9; a; 12; 6; 2a. 3HalAaiTb:
1) a; 2) Megiany ui€l BUGIpKW.

17.20. Bubipka, cepefiHe 3Ha4YeHHs AKOI gopiBHoe 10,6, cknaga-
€TbCA i3 uncen b; 7; 16; 3b; 10. 3HalgiTh:
1) b; 2) megiany L€l BUBIpKW.

17.21. Ha TeneoHHIn cTaHUii cnocTepiraroTb 3a KisIbKICTHO He-

npaBnIbHUX 3’eHaHb npoTAromMm XsBU/INHWN. Pe3yanaT|/1 crno-
CTepeXXeHb CMCTeMaTn3oBaHO B Ta6I'II/ILI,I'0.

KinbKicTb HenpaBunbHUX
3’eHaHb NPOTArOM XBUJINHU, X

KinbKiCTb XBWUIWH, N 4 10 11 12 3

0 1 2 3 4

3HanrgiTe ANS BUMNaAKOBOI BENYMHU X:
1) cepefHE 3HAYeHHS;  2) MoAy; 3) megiaHy.
17.22. Ha 3aBofi cnocTepiratoTb 3a Ki/fIbKiCTHO 6pakoBaHUX [Je-

Taniel X, BUFOTOBMEHUX POBITHMKOM MpPOTAromM 3MmiHW. Pe-
3y/IbTaT CNOCTEPEXEHb CMCTEMATU30BaHO B Tabnmuto.

KinbKicTb 6pakoBaHux feTanei 0 1 2
NPOTAroMm 3miHu, X

KinbKicTb 3MiH, N 4 5 7 4
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3HanaiTe ANS BUNAAKOBOT BEIMUUNHU X:
1) cepegHe 3HayYeHHs;  2) mMopy; 3) mepiaHy.

17.23. Mpuagymarite BMOBIPKY, WO CKNaAaeTbCA i3 LiNNX 4yucen,
MefliaHO0 AKOT € uncno 7,5.

17.24. (MpakTu4yHe 3aBAaHHS.)

1) [i3HaliTecAa OuUiHKW, OTpPUMaHI YYHAMU Ta yYeHULUSMU Ba-
LIOro Knacy nifg yac oCTaHHbOT KOHTPOJIbHOT po6oTn 3 MaTe-
MaTUKN. 3a JOMOMOrord KOMIM' IOTEPHOT Mporpamu nobyayiTe
rictrorpamMy 3a UMMU SAHUMW.

2) CuctemMaTm3yiiTe OTpMMaHi faHi 3a pPiBHAMW HaBYa/IbHUX
[OCArHeHb. 3a [OMNOMOrod KOMM'KOTEPHOI nporpamu rnooéy-
AyWTe KpPYyrosy fiarpamy 3a LMW SaHUMW.

XUTTEBa MaTeMaTUKa

17.25. ¥ wmarasuHi Bci mMebni npogarTbCcs B po3ibpaHOMY BWU-
rnagi. MNMokyneub MOXXe 3aMOBUTWU CKafaHHs MebniB Ha aomy,
BapTiCTb AAKOro CTaHOBUTb 12 % Bifg BapTOCTI KYMAeHUX Me6/iB.
CKiNlbKN TpoLleil 3eKOHOMUTb poanHa CuaopuykiB, AKLLO BOHU
36epyTb wady BapTicTio 3650 rpH camoCTIilAHO?

17.26. Cuctema HaBirauii, BbyaoBaHa Yy CMNUHKY NiTakoBOro
Kpicna, iHpopMye nacakupis npo Te, WO MoniT NPOXoAUTb Ha
BucoTi 40 000 chyTiB. O6YMCNITb BUCOTY MOJBLOTY B KisloMeTpax.
BsaxkaiiTe, wo 1 ¢yt gopisHioe 30,5 cm.

MepeBipTe CBOI KOMMETEHTHICTh! T

1. Bigomo, wo 1o£0aX > 1080al1ll. HAKOMY 3HAUEHHIO MOXXe [0-
piBHIOBaTU X?

A b B r O,
0 2 12 22 42

2. Po3B’AXiTb piBHAHHA 16x = 8.
A b B r il
0 1 3 1 4
2 4 3

3. 3HanpiTb 3Ha4YeHHs BMpasy |

A b B r Ji
-3 -1 0 2 4
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4. MNMoxigHa AKoi 3 PYHKLUiA He iCHye B Touui 0?
A b B r s
y = nIHX y = igx y = X2 Yy =4
5. OaHo /(X) = 51™x - 3Binx + 4. 3Hangits /*(0).
A 5) B r

il
5 4 3 6 9
6. 3Ha4YeHHSA SIKOro 3 BMpasiB HaliMeHLUe?
A 5} B r Jil
0,13 0,15 0,1n 0,132 0,14

7. YCcTaHOBITb BIAMOBIAHICTE MiXK UMcnosuM Bupasom (1-4) Ta
3HAYeHHAM LbOro Ymcnosoro supasy (A-4).

Uncnosuin Bupa3  3HauYeHHS YMC/IOBOTO ABBT ]
. BMpasy
i
1 1253 -3° A?2
B3
B 4
3 -
3 s
1
4 16-64 2 L[ 6

8. O6umcniTb 8in7030'co37030'co8150.

9. ¥ wyxnagi € YopHi Ta 6ifli KyNbKW, Pi3HUUA MiDXK KiJIbKICTHO
AKNX OOPIBHIOE 8. IMOBIPHICTb BUTSAATHYTU HaBMaHHS 6inly Ky/lbKy
i3 wyxnagn gopisHoe 0,3. CKiNIbKU YOPHUX KYJ/IbOK Y LWYXA4i?

JomaluHs camocTiiHa po6oTta Ne 3

Ko>kHe 3aBAaHHA Mae no 4oTwupw BapiaHTu Bignosigi (A-IN),
cepes AKMX NvLLe OAVH € NpaBuibHUM. O6epiTb NpaBWIbHUI Ba-
piaHT Bignosigi.

1. O6uucnitb C|.
A. 30 b. 12 B.15 T. 18
2. Y TaHuloBa/IbHOMY TFYPTKY 3aiiMaeTbCsa 6 HOHakKiB I 8 pgiByar.

CkKiflbkOMa croco6aMmy MOXKHa copMyBaT TaHUIOBa/IbHY
napy i3 UbOro rypTtka ansa y4dacTi B KOHKYpPCi?
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A.64 B. 14 B. 36 . 48
3. 3HaigiTb po3max Bubipkn 4; 7; 1; 5; 4; 9; 7.
A. 3 b. 8 B.5 r.7

4. backeTbo/nbHa KOMaHAa cknagaeTbes i3 12 giByat. CKiflb-
KOMa crocob6amm MO>XKHa BMOpaTn KaniTaHlly L€l KoMaHau
Ta i1 3aCTYMHNLIO?

A. 132 b. 144 B. 66 r. 12

5. Y CKpuHI nexkaTb 6 6innMx XyCTMHOK, 3 4YepBOHi N 1 cTpokara.
AKa MMOBIPHICTb BUTATHYTU HaBMaHHS 3i CKpUHI Bisly XYCTUHKY?

r1

6. Ha skomy 3 Ma/IlOHKIB MNpaBWIbHO MNOGYA0BaHO MOJIIFOH
yacToT 3a gaHumun: 3; 4; 2; 4; 4; 2; 3; 5; 4; 27

7. byno onutaHo 400 >uTeniB [AeAKOro MicTa, cepef AKUX
372 BKazanu npo Te, WO KOPUCTYHTbCA IHTepHETOM. CKiNlbKK
npuGANU3HO >XUTeniB MicTa 3asaBUNn 6 Npo Te, L0 KOPUCTY-
toTbCA IHTEpHETOM, AK6K B6yno onntaHo 1000 >kuTenis?

A. 830 B.990 B. 900 . 930

8. CKIi/IbKN Pi3HMX HenapHMX YOTUPULNPPOBUX YUCEN MOXKHA
cknacTu i3 ungp 0, 5, 7, 8, AKWO B KOXHOMY i3 umncen yci
undpn pisHi?

A. 16 B. 4 B. 8 r. 12

9. 3 HaTypasibHUX uucen Big 1 ao 12 HaBMaHHA BUOUPaKOTb
ofHe. $lKa MMOBIpPHICTb TOro, WO Le 4ucno npocte abo €
OinbHUKOM 4uncna 127

A. b. B. r.
4 4 6 3

® 1o. CkKislbkOMa cnocobamu MOXKHa po3fiimMTn 6 pPIi3HUX Ly-
KEpOK MDK TpbOMa AiTbMMU, AKLLO KOXXHAa AUTUHA OTPUMYE
no ABi LyKepKun?

A. 66 B. 45 B. 360 . 90
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11.

12.

B Awmnky 6 6innx i 4 4opHi Kynbkn. HaBMaHHA BUBUPAEMO
TP 3 HUX. $Ka MMOBIPHICTb TOro, WO cepes HUx 2 6ini
Ky/bKW i1 0gHa YopHa?
A. B. B. r.

3 3 2 5
BigoMo, wo 6iaT/IoOHICTKa B/yYae Y MilleHb Nif 4Yac TPeHy-
BaHHSA 3 iMOBipHicTIO, GinbLuoto 3a 0,7, ane MeHLOoK HixXK 0,72.
CKiNnbkKy Npmban3HO mMasio 6yTM BUMKOHAHO MOCTPINiB Nig yac
TpeHyBaHHS, SKLO b6iaTnoHIiCcTKa 3pobuna 4 npomaxu?

A. 40 b. 11 B. 12 r.21

3aBfaHHA 01N nepeBipKU 3HaHb A0 88 13—17

1. O6umncnite: 1) 2) P3 + P2,

2. Ha Tapinyi 5 a6nyk i 3 rpywi. Ckiflbkoma crioco6amn 3
TapisiKu MOXHa B3SATU:

1) oAuH PpyKT; 2) ogHe A6N1yKO Ta OfHY rpyLuy?

. CTpineyb y ceMn cepisix 3 5 NOCTPINiB y KOXXHIl BAy4uB Yy

MilLlEHb TaKy KifIbKICTb pasiB: 2; 4; 4; 3; 4; 2; 3. 3HalhgiTb
ona uiel Bnbipku:

1) po3max; 2) mopy; 3) mepiaHy; 4) cepefHE 3HAYEHHS.
4. Ha noni po3miweHo 10 ToyoK. CKiSIbKU MPAMUX MOXKHa
MPOBECTU Yepe3 Li TOUKU?

. Y AWmMKy 8 CUHIX i 2 4epBOHMX OniBUi. F1IKa MMOBIPHICTb

BUTATHYTU HaBMaHHS 3 ALLMKaA:
1) cuHiIn oniseup; 2) 4epBOHUI oniBeLb?

. BackeTb6onicT y 20 cepisix no 10 KMAKIB y KOXHI BAy4uB y

KOLLWK TaKy KifibKicTb pasiB: 3; 5; 4; 2; 7; 3; 8; 4; 5; 6; 9;
2, 3;6; 4,7, 4, 2; 3; 5.
1) 3anoBHiITb TabMLUIO 3a LMMUN JaHUMU.

KinbKicTb By4YeHb Yy cepii 2 3 4 5 6 7 8 9

KinbKicTb cepiit

2) MobyayiTe NONITOH YacTOT 3a OTPUMAHUMU OaHVMMW.

7. Byno nepeBipeHo 500 getaneii, 3 AKMX 4 BUABUAUCS 6pa-
KOBaHUMMW.

1) kot € BigHOCHa 4YacToTa NosiBM 6pakoBaHOI AeTasi?

2) Ckinbkn NpubnnsHo 6pakoBaHUX AdeTaner 6yae B napTii 3
1250 petaneii?

3 HaTypanbHuX vucen Big 1 go 20 HaBMaHHA BUOGUpPaOTb OfHE.
FAKa MMOBIPHICTb TOrO, LLO Le YUC/O HE € AiISIbHUKOM 4vuncna 20?
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9. ¥ Ba3i 9 uepBOHUX i 6 6iNMX TposHA. BubupatoTb Has-
MaHHS TpU 3 HUX. AKa MMOBIPHICTb TOrO, LLO:

1) ABi TposiHAWM 4YepBOHI Ta ogHa 6ina;

2) cepef TPOSIHA, € K YEepBOHi, Tak i 6ii?

JoanaTKoBi 3aBAaHHs

10. CKiflbKM Pi3HNX HENapHUX M ATULNHPOBUX YMCEN MOXKHA
cknacTtu i3 yngp 0, 1, 2, 4, 6, AKWO UMNdpU B YMAC/I He NOB-
TOpHOKOTLCA?

® I Bigomo, wo cTpineub 3 nyka Bnydyae y «10» 3 iMoBip-

HicTio, Ginbwor 3a 0,6, asle MeHWwo HK 0,7. CKinbKn
npubansHo mMors0 6yTn BMKOHAHO MOCTPINIB Nif 4Yac TpeHy-
BaHHSA, AKLLO CTpineub 3pobms 4 npomaxu?

HiHa OnaHaciBHa Bip4eHKo, Hapoaunacs
y 1930 poui y Yepkacbkiint obnacTi. [JoK-
Top (i3VKO-MaTeMaTUUYHUX HayK, npo-
(becopka Kadpefpy BULLOT MaTeMaTUKU

HTYY «KIl», ogHa 3 HebaraTbOX >XIHOK Y CBITI, fiIKa ficTana

MI>DKHApOLHe BM3HaHHA B ranysi MaTemaTUYHOI

isvkn. HenpocTwuii >XUTTEBUA LUNAX BUMas

Ha Ti fomo. Y 1948 poui i1 6yno 3aapellToOBaHO 3

noNiTUYHNUX MOTMUBIB Ta 3icnaHo fo MYJIATYy.

Ha uvac apewTy HiHa OnaHacisHa byna 18-piu-

HOW CTYLEHTKOW MeXaHiKo-mMaTeMaTUYHOro

gltL)aKyaneTy KuiBCbKOro yHiBepcUTeTYy iMeHi

.I"."WesueHka (KAY, HuHI KHY imeHi Tapaca

LLleBueHka). Mau>ke 6 pokiB nposena BOHa Y
TanweTcbknx Tabopax CxigHoro Cwubipy. Ane
Tabopu He 3n1amanu ii, i nicna 6araTopiyHOl po3-
NIyKU 3 MaTemMaTUKOW BoHa Yy 1956 poui MOHOB/E HaBYaHHSA
B YyHiBepcuTeTi. ¥ 1955-1958 pokax BuK/Iagana maTemaTUky
Ta (Qi3nKy y WKosax YKpaiHu, a nicnga 3akiHyeHHS acrnipaHTypu
i 3axucTy y 1964 poui KaHAMAATCbHKOI AucepTauii npatosana
BUKNagavem B KAY. 3 1974 poky noyvMHae npautosaTu i goci npa-
LItoE P/ KuiBCbKOMY MOMITEXHIYHOMY HCTUTYTI (HUHI HTYY
«KTI»).

Came HiHa OnaHaciBHa BipyeHKO cTana opraHi3aTopoM HU3KU
rPoMafCbKMX iHILiaTWB LWOAO YBIKOBIYEHHS NaM’ATi OfHOro 3 Hali-
BU3HAUHILIMX YKPaAiHCbKMX MaTemaTwukie Mwuxaiina Kpasuyka.
Lle # Mi>kHapogHi KoHdepeHuii im. M. KpaBuyka, BigKpnT TS y
2003 poui nam’aTHMKa KpasuykoBi Ha TepuTopii HTYY «KIMI».

Hina OnaHaciBHa 6araTo pasiB Big3Hadanacs Aep>KaBHMMMW Ha-
ropogamv B 06M1acTi Hayku i TexHIKM Ta rpoMafcbKoi Ais/ibHO-
cTi. BoHa € uneHoM HaykoBoro TosapucTBa iM. Tapaca LLleBueHka,
AMepuKaHCcbKoro, ABCTpaniicbkoro, benbriicbkoro, EanH6Yp3b-
Koro, JIoHAOHCbKOro i BceykpaiHCbKOro mMaTeMaTWU4yHUX TOoBa-
pncTs, CopociBcbkuii npodhecop. HiHa OnaHaciBHa OAHOYaCHO € i
aKTOpPKOI, | repoiHel0 MepLuoi 3 KHUT «YKpaiHKW B iCTOpii», npo
HET 3HATO JOKYMEHTabHUIA (DifIbM «Y>KMa.

BoHa crioBHeHa eHeprii Ta HaTXHEeHHS...



FEOMETPIA
O Aain 1

MHOI' O PAHHWKW

Y LIbOMY PO3AI/11 BU:

O 3raflaeTe peski
OCHOBHi reoMeTpuYHi
Tina (NMPAMOKYTHUI
napanenenines, Kyo,
nipamiay);

O pi3HaeTecs npo
MHOTFOrpaHHUKN, NPU3MY;

O HaBuMTECHA GyayBaTu
306paXKeHHs
BMLLE3a3HavYeHnx Tin, ix
efleMeHTIB i HalinpoCTiLmnX
rnepepisiB; o64yuncnoBaTn
OCHOBHI e/fleMeHTu
3a3HayYeHnx Tin, naoLyi
X BIYHUX | MOBHUX
MOBEPXOHb.

X T
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MHOIOIrPAHHUKN.
o [PU3MA

Y cTepeoMeTpil BUBYAaTUMEMO (DIrypu y NpOCTopi, AKi MPUAHATO
HasvBaTu Tinamu (abo reomMeTpuyHUMKU Tinamu). eomeTpuyHe
TiNO MOXKHa ysBUTU K 06’ef4HaHHS 4aCcTUHW MPOCTOPY, 3alHATOT
(hisnyHMM TifIoM, Ta MNOBepXHi, AKa 06MeXXye L0 YaCTUHY NPOCTopY.

MpoTArom HaBYaHHA y LUKOAMI pPO3rnagaTMMemMo ABa BUAW reo-
METPUYHUX Ti/l: MHOFOFPaHHUKM | Tina obepTaHHs.

P rxmmmxem Y nornepedHix Knacax BUM BXe O3Ha-

1. MHororpaHHuKm oMmnuca 3 NPSMOKYTHUM rapasne-
neninegom, Kyb6om, nipamigoto. Yci
ui Tisla € NpuknagamMmy MHOrorpaHHUKIB.

MHoOrorpaHHMKOM Ha3nBalOTb Tisl0, MOBEPXHS SAKOr0 CKa-
[aeTbCs 31 CKIHYEHHOT KifIbKOCTi MMOCKUX MHOMOKYTHUKIB.

Ha mantoHky 1.1 MHOrorpaHHuK, MOBEpPXHA AKOro ckaja-
eTbca 3 Tpaneuin ABCB i AKbb; TpukyTHukie ABK i Cbb
Ta napanenorpama BKbC. MHOrokKyTHUKWU, SKi 06MEXYHTb MHO-
rorpaHHMK, Ha3uBalOTb FPaHAMMU, TX CTOPOHWU - pebpamu, a KiHLi
pebep - BepLIMHAMN MHOrOrpaHHuKa. ['paHAMW MHOrorpaHHuKa,
306paXKeHOro Ha MaslitoHKy 1.1, € MHOrokyTHukn ABCB, AKbB,
ABK, Cbb, BKbC; pebpamun - Bigpisku AB, BC, Cb, BA, BK,
Cb, AK, Kb i bb; BepwinHamu - Toukn A, B, C, b, K i b.

MHororpaHHnku OyBaloTb OMyKAi Ta Heonyk/i. HalnpocTiwi
MHOFOrpaHHUKY - onyk/i. MHOrorpaHHUK HasnBalOTb OMYKIUM,
AKLWO BiH pO3MILLEHUI MO oAWH 6iK Big M/IOWMHN KOXHOT M0ro
rpaHi. Ha mantoHky 1.1 306paXkeHO ONyK/IMiA MHOrorpaHHuK. 3a-
YBa)KMMO, LWO BCi rpaHi OMykK/J10ro MHOrorpaHHuUKa € Oonykianmu
MHOTFOKyTHUKamn. Ha mantoHky 1.2 306pa>KeHO HEOMYK/IMIA MHO-
rorpaHHuK. lMnowwmHa a, sKiM Hanexxutb rpaHb ABCB uboro
MHOrorpaHHuKa, po3bmsae 1ioro Ha ABi YacTUHMN.

Man. 1.1
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AKWO NOBEPXHIO MHOrOrpaHHUKa po3pisaTnm no AesKUX Koro
pebpax i poO3ropHyTU y MOLWMHY OAHIET 3 MOro rpaHei, To oTpwu-
MaeMO pO3ropTKYy AaHOr0 MHOFOrpaHHUKa.

Akwo Ky6 pospizatm no pebpax AB, Cb, Jlibi, Cibi, AB,
AAi, J1iB1, To oTpMaemo Moro po3roptky (man. 1.3).

Mnowa noBepxHi MHOrorpaHHMKa - Lge cyma Mol ycix ioro
rpaHen. MNnowa NoBepxHi MHOrOrpaHHMKa AOPIBHIOE MJIOLLL pO3-
rOPTKM LbOro MHOrOrpaHHuKa.

Y Kypci LWKINIbHOT reoMeTpii po3rnagatmMemMo HainpocTilli
MHOrOrpaHHUKW: MpuUsMu i nipamign.

OfVH 3 HaWMpOCTIWMX MHOrorpaH-

2. MNpusma HUKIB - Npu3ma. 3 JesAKMMU BUJaMK

npusm (NPsSMOK0 NpU3MOt0, Nnapanene-

ninegom, Kybom) Bu O3HaloMuIMCA B nonepegHix knacax. Mpwu-

Knagamm rnpusMm € KOpoOKa 3-Mig B3yTTH, Ky30B BaHTaXKiBKW,
LLIeCTUIPaHHWIA oniBeLpb TOLLO.

a Mpr3molo HasMBalTb MHOMOrpaHHUK, y SIKOro ABi rpaHi

piBHi (IX HasnBalOTb OCHOBaMW) Ta X BiAMOBiAHI CTOPOHU
napanenbHi, a iHWIi rpadi (6i4Hi) — Mapanenorpamu, y
KOXXHOI0 3 SAKUX ABi MPOTU/IEXHI CTOPOHU € CTOPOHaMU
OCHOB.

Mpu3amy NpUIAHATO Ha3uMBaTW 3a Ha3BOK Ti OCHOB, TaK Ha

MasIloHKY 1.4 306pakeHo npusMmy ABCBAIBICIBI. 3a 03Hakor
napanesnbHOCTi MJOWMH MAaEMO BacTUBICTb MPU3MU: OCHOBWU
npusMu napanenbHi. [paHi npusmu,
AKI He € rpaHAMy OCHOB, Ha3nBalOTb
6iYHMMIN TpaHAMM NPU3MK, a CTOPOHU
OIYHMX rpaHen, SIKi He HaneXkaTb Oc-
HOBaM, - OIYHMMMK pebpamu NpPU3MU.
Ha wmantoHky 1.4 napanenorpamu
AAIBIB, AABIB, BBiCiC i CCibib -
OiuHi rpaHi npnsmun; AAi, BB, CCi i
BBi - 6iuHi pe6bpa npusmu. 3posy-
Mino, wo Bci 6iuHi pebpa npusmMn
piBHI Ta napasesnbHi.
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< Mpusmy HasmMBalOTb M-KYTHOK, HAKLWO Ti OCHOBOW €
M-KYTHUK.

Ha mantoHky 1.4 306paXKeHO YOTUPUKYTHY NPU3MY.

MepneHgKynap, NMPOBEAEHMI 3 AesIKOT TOUKM OfHIel oc-
HOBM A0 M/IOWMHN iHLIOT OCHOBW, HasnBakTb BUCOTOHO
npu3smMu.

Ha mantoHky 1.4: CiK - Bucota npusmn ABCBA1B1C1B1.

Bigpi3ok, Lo croniyyae ABi BepLInMHU MPU3MU, SIKI HE Ha-
B JieXKaTb OfHIM rpaHi, Ha3MBalTb AlarOHa/ITFO0 NPU3MMN.

Ha mantoHky 1.4: CiA - pgiaroHasib npusamm ABCBAiBiCiBi.

a Mpuamy HasmBalTb MPSMOIO, AKLWO 1T 6i4HI pebpa nep-
NeHANKYNAPHI 00 OCHOB, Y TMPOTWUIEXHOMY BUMaLKy
npu3My Ha3nBalOTb MOXWU/IOH.

Ha mantoHKy 1.4 306pakeHO MOXuay YOTUPUKYTHY Mpusmy, a
Ha MasItloHKY 1.5 - npaMmy TpUKYTHY Mpusmy. 3po3ymino, Lo
6iYHi rpaHi Npamol NpU3MmM - NPAMOKY THUKK, a BUCOTa NpsamMol
NpU3Mmn JOpPIBHIOE 1T 6iYHOMY pebpy.

Mpamy npusmy HasMBalTb MpaBw/IbHO, SAKLWO Ti Oc-
HOBU — MNpaBWbHI MHOTOKYTHUKW.

Ha mantoHKy 1.6 306pa>keHO npaBu/ibHY YOTUPUKYTHY MPU3My
ABCBAIBICIBl. ¥ npaBwibHii Npu3Mi BCi 6i4HI rpaHi - piBHI
MPAMOKYTHUKMN.

Mnowero MNOBHOT MOBEPXHI MPU3MM  Has3nBalTb CyMy
njow, ycix T rpadHein, a naowerw 6i4HOT MNOBEPXHI
npu3Mn — CymMy oLy, T 6i4HNX rpaHeii.

Man. 1.5
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Mnowa 8n0BH NOBHOT MOBEPXHI MPU3MK BUPAXKAETHCS CYyMOHO
nnouw,i 86i4H i 6iuHOT MoBepxHi Ta nsow, 80CH OCHOB MpU3MK 3a
hopmynoto:

Sn0BH Sy + 2S0CH

Teopema (npo naowy 6i4HOT MOBEPXHI NPAMOT NpU3MNK).
Mnowa 6i4HOT NOBepxXHi NPSAMOI MPU3MM [OPIBHIOE [O-
6yTKy MnepumeTpa OCHOBW Ha BUCOTY MNpu3MK, TOBTO Ha
OOBXXUMHY T 6i4HOro pebpa.

AdoBegeHHA. Hexaili ai, a2, ..., an — CTOPOHM OCHOBU, a | -
[OBXXMHa 6i4yHOro pebpa npsamoi npuamu. BpaxoByrouu, LLO BCi
OiYHI rpaHi MPAMOKYTHUKN, MaeEMO:

~OiuH = ail + azl + ... + anl = (al + a2+ ... + an)l = PI,
ge P =ai+al+ ... +an - nepumeTp ocHosu. N

B oOcHOBI MNpsaMOi MpU3MM NEXUTb MPAMOKYTHUN
TPUKYTHUK 3 KaTeTamMu 3 cM i 4 cM. 3HalNTN OOBXUHY AiaroHani
rpaHi npmsmmn, WO MICTUTb T[iNOTEHY3Y
TPUKYTHMKA, SAKLWO BUCOTa NPU3IMKU [0-

piBHIOE 12 cMm.

Po3B’sa3aHHA. 1) Hexan ABCA1Bi1Ci1 -

3afaHa TpukyTHa npusma, AC = 3 cwm,
BC = 4 cm, AC = 90°, BBl = 12 cm
(man. 1.7).

2) Y AABC (AC =90°): AB =4AC2 +BC2 =
=n/32 +42 =5 (cm).

3) ¥ ABBIA (AB = 90°): ABi =
= =a/52 +122 = 13 (cm).

BignoBigb. 13 cwm.

MW JIeXXUTb pPiBHOGIYHA Tpa-
neuis, 6inbla OCHOBa SKOT gopiBHIOE 11 cm, 6Gi4YHa CTOpOHa -
6 cM, a KyTu npu OCHOBI 60°. 3HarTK naowy 6i4HOT NOBEPXHI
npusmMu, SKLWO 1T BUCOTa AOPIBHIOE MEHLUI OCHOBI TpaneLwii.
Pos3B’sa3aHHA. 1) Hexain ABCDAIBICiDi - 3agaHa 4doTupwu-
KyTHa npusma, AB = 11 cm, AD = BC = 6 cm, AA = AaB = 60°
(man. 1.8).

2) BUKOHaeMO MiaHiMeTpPUYHMIA MasTlOHOK Tparneuii ABCD, wo
NeXXnTb B OCHOBI nMpuamu (Man. 1.9), Ta NpoBefeEMO B Hili BU-
cotm DK i CL.

AN

3) ¥ AADK: cosA = AD' AK = 6c0s60° = 3 (cm); aHa/0rivyHoO
BL = 3 (cm).

176



Man. 1.9

4) KbCb - npsamokyTHuk, Tomy bC = Kb = AB - 2AK = 11 -
-2+3=5 (cm).

5) BucoTta BBI npuaMu 3a yMOBOK [AOPIBHIOE MEHLUI OCHOBI
Tpaneduii, To6T0 BC. OTxe, BBl = 5 (cm).

6) 804 =PI, P=11 +2+6 + 5 =28 (cm), | =5 (cm).

7) S0i4H = 28 + 5 = 140 (cm2).

BignoBigb. 140 cm2

YTBOPIOE 3 M/IOLLNHOK OCHOBM KyT 60°. 3HaliTK BUCOTY NPU3MMU.

Po3B’a3aHHA. 1) OCKi/IbKM MHOTOKYTHUK, WO NEXUTb B OC-
HOBI MPU3MK, He Mae 3HaAYEeHHS, BUKOPUCTAEMO Ma/THOHOK 1.4.
3a ymosoto CC1 = 16 cm, C1K - BucoTta npmsmu.

2) CK - npoekuisi CIC Ha nnowuHy ocHoBu ABC. Tomy AC1CK -
KYT, WO YTBOPKE 6iuHe pebpo CCl 3 nowmHoro ocHosu ABC,
3a ymoBoo ZCICK = 60°.

3) ¥ ACCIK (ZK = 90°): sinC = C1K = CCisin60° =

13 - CO
=16 T =8V3 (CM)

BignoBigb. 83 cm.

Mig vac po3B’A3yBaHHA AeAKUX reo-
3. MoHATTA Nepepisy  MeTpUUHUX 3adady, MOB’A3aHUX 3
MHOrorpaHHnKa MHOrorpaHHMKamMmm, KOPUCHO BMITKU
OyayBaTu Ha Ma/TFOHKY nepepi3n MHO-
rorpaHHvKa pisHUMM NNOLUHAMW.
Lo >k po3yMmitOTb Mif NOHATTAM repepily MHOrorpaHHuka?
CiuHOIO NMIOWMHOK MHOrorpaHHuka 6yaemMo Hasusatu Oyab-SKy
NAOLWMHY, No 06uaBa 60K Bif AKOT € TOUKM AaHOr0 MHOrOrpaHHMKa.
CiyHa nnowmHa nepeTnHae rpaHi MHOrorpaHHMKa rno Bigpiskax.
MHOroKyTHUK, CTOpPOHamMn SAKOro € ui Bifgpi3Ku, Ha3uBaKTb
nepepisomMm MHOrorpaHHuKa.
Ha mantoHky 1.10 yotmpukyTHUK KbMW € nepepizom Tpu-
KyTHOT nipamign pABC.
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3ayBaXKMMO, WO B 3ajadax CiuHy
NIOWMHY 3a4al0Tb OAHUM 3 BiAOMUX
BaM CMocob6iB: abo TpbOMa TO4YKamW,
WO He fieXkaTb Ha OAHIA NpsAMii, abo
NPSIMOKO | TOUKOIO, LLO He NIeXUTb Ha
Hi, abo ABOMa MPAMUMMU, LLO NEpeTu-
HatoTbeca. [ns nobynosu nepepisy Ao-
CTaTHbO NobyayBaTU TOYKU MepeTUHY
CiYHOT NNOWMHM 3 pebpamMnm MHOro-
rpaHHMKa, Micns 4oro npoBecTu BiA-
pi3Ku1, WO cnony4varoTb KOXKHI ABi rno-
Oy[0OBaHi TOYKM, LLLO HaneXXaTb OAHIN i
TilA camiin rpani.

Jani  po3rnsHemMo  HaWnpocTilwi
nepepisn Npusmn.

Mepepi3 npusMun, SAKMN NPOXOAUTb
yepes gBa OiuHMX pebpa, WO He Hase-
»KaTb OfHIM rpaHi, HasuBalOTb fiaro-
Ha/lbHUM MNepepi3oMm.

Ha mantoHky 1.11 AALICIC - pia-
roHa/IbHUI Mepepi3 NpAMOoi NpU3MN.
Lleii nepepi3 € NPAMOKYTHUKOM,
OflHa 3i CTOpiH AKOro - fgiaroHanb oc-
HoBM AC, a iHwa - 6iuHe pe6bpo AAIL
Y noxuniii npusmi giaroHasibHUM ne-
pepi3om € napasnenorpam.

IHogi B 3agayax MOTPIOGHO He Tifb-
KU nobyaysatv nepepi3, a i 3HanTn
oro nnowyy 4M nepumeTp abo BUKO-
pucTaTtn nepepis 3 iHLWOK METOHO.

8 cM i rocTtpum KyToMm 60°. 3HaiTK NOLLy AiaroHanbHOro nepe-
pisy npu3mMun, OAHIE 3i CTOpPiH AKOro € Oinblla AiaroHasb
pomba, AKLLO 6ivHe pebpo NMPU3MU AOPIBHIOE Y/3 CM.
Pos3B’sa3aHHA. 1) Hexaii ABCBA1B1CiB1 - npusma, B OCHOBI
AKOT nexknutb pom6 ABCB, AB = 8 cm, AA = 60°, AC - 6inbwia
piaroHasib pomba (man. 1.11). Togi ACCiAi - piaroHanbHWUIA ne-
pepis, naowy SAKoro rnoTpiéHo 3HanTn. CCi = -x/3 cM (3a yMOBOIO).
2) AABC = 180° - 60° = 120°.

3) ¥ {ABC 3a TeOpeMOK KOCUHYCIB:

AC2 =AB2 + BC2 - 2+ AB 1 BC 1 coiiB;

AC = n/82 +82 -2-82 c03120° = 8>/3 (CMm).

4) Togpi (cm2).
BignoBigb. 24 cm2.



YacTo B 3afa4ax po3rnagatoTb nepepiav npmusMm, L0 NpoxXoanTb
yepe3 CTOPOHY OCHOBU MPU3MK | NepeTUHAa0Tb GiYHI pebpa Npusmu.

TPUKYTHUK, CTOPOHA AKOro JOPiBHIOE 4 cM. Yepes CTOPOHY Tpu-
KyTHMKa MpoBeAeHO Mepepi3, sKUiM yTBoptoe KyT 30° 3 mso-
LWMHOK OCHOBM | nepeTMHae 6iuHe pebpo B MOro cepeguHi.
3HaiTK NnoLy NOBHOI NOBEPXHI NPU3MMN.

Po3B’sa3aHHA. 1) Hexaiit ABCA1B1C1 -
TPUKYTHAa NMpr3ma, OCHOBa AKOT - PiBHO-
CTOPOHHIN TPUKYTHUK ABC, AB = 4 cm
(man. 1.12).

2) Yepe3 cTtopoHy AB OCHOBU TpPUKYT-
HuKa nposefeHo nepepiz ABK, ge K -
cepenmHa pebpa CCL

3) Mposepemo y {ABC megiaHy CM, sika
€ TaKOX BMWCOTOK LbOro TPUKYTHUKA;
CM = AB™ =—— =21/3 (c™m).

2 2
4) Ockinnbkn CM1AB i CM € npoekuiero
KM Ha nnowmnHy ABC, To 3a Teopemoto
npo Tpu nepneHankynsapu marumemo: KMEAB.

Toai AKMC - KyT, WO YTBOPIOE nepepi3 3 rnjaowmHOK OCHOBW.
3a ymoBO+O ZKI\/?/C :ué»O‘)./

5) ¥ {KMC (AC = 90°): tgM = , KC = 273 +tg30°
-1 MC
2L3-~=2 (cm).
n/3
6) Ockinbkn K - cepegnHa CCl, 1o CCl= 2KC = 2+ 2 = 4 (c™m).

7) SnoBH — 306iuH + 230CH.

8) 80CH = (cm2).
4 4
9) AOlYH = Pl = 3+ 4 + 4 = 48 (cm2).
10) Topi 3N0BH = 48 + 2 + 4 = 48 + 873 (cm2).
BignoBigb. 48 + 8°3 cm2.

EBK/ig BM3HAUYMB MPU3MY AK «TeOMETPUYHY
thirypy, Wo MiCTUTbLCA MiDK ABOMA PiBHUMU
i napanensHUMKM nnowmHaMmy  (0OCHoBamm)
Ta 6iYHUMU rpaHaMKn - napanenorpamamm.
3BepHiTb yBary, Lo EBKNif BUKOPUCTOBYBAB TEPMIH «M/OLLUHA» AK
y LUMPOKOMY CeHci (po3rnsigaroum Ti HeobMeXKeHy B YCiX HanpsiMmkax),
Y XVII cT. aHrninceknini maTemMaTuk bpyk Teiinop (1685-
1731) gaB Take BU3HAYEHHS MPU3MK: «Lie MHOIOrpaHHUK, Y SKOro
BCi rpaHi, OKpiM ABOX, NapasiefibHi OfHIA NpsaMii».
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o Wo Ha3uBalTb MHOrorpaHHukom? O LLlo HasuBatoTb rpaHsamu, pe-
6pamu, BeplIMHaMXU MHOrOrpaHHuKa? O HAkuii MHOrOrpaHHVK Hasu-
BalOTb OMyKNUM? O FK oTpumaTn PO3ropTKy MHororpaHHuka? <3 Lo
HasuBaloTb Npr3Molo? B Lo Ha3MBaoTb OCHOBamMu Npu3mu, GivHUMM
rpaHsaMun npusmu, 6iYHMMKU pebpamu NpuamMn? o Aki BNacTUMBOCTI OC-
HOB i 6iYHMX pebep Mpu3MK BM 3HaeETe? <3 FAKy NpM3My HasmBalTb
n-kyTHOW? O LLlo Ha3uBalTb BUCOTOK MNPU3MU, AiaroHasI/Ilo Npus-
MU? O FKy NpuM3My Ha3uBalTb MNPSAMOID, a AKY — MOXWUN0K? O AKy
np1M3My HasnBaloTb NPaBubHOK? O Lo Ha3MBakoTb NAOLLEK NOBHOI
NOBEpXHi NpM3MK, a LWo - M/OWe 6iYHOT MNOBEpXHi MNpU3MK?
0 CdhopmyntoiiTe i goBegiTb TeopeMy Npo nsiowy 6Gi4YHOI NoBEpPXHi
npsAmMoi npusmu, o Lo Ha3nBalTb CiYHOI MIOLMHOK MHOTOrpaHHu-
ka? o Lo po3ymiloTb Mig nepepizom MHOrorpaHHuka? o fAkuii nepe-
pi3 NpU3MnN Ha3nBaloTb AiaroHasIbHUM?

Po3B'sXXiTb 3afadi Ta BMKOHaTe BNpasu

1.1. (YcHo.) HaBepgiTb npukiagn MHOrorpaHHuKIiB 3 HaBKO-
NMWHBLOro cepefoBulla. HAKi 3 HUX ONykKi, a AKi - He-
onykni?
1.2. (YcHo.) HaBepfiTb npukiagn Tin 3 Ha-
BKOJIMLWHBLOIO CepefoBuLLa, L0 MaloTb
thopmy npmsmu.
YKaKiTb rpaHi, pebpa Ta BepLUNHWU
MHOrorpaHHumKa, 3006pa)eHoro Ha ma-
NroHKY 1.13.

YKaKiTb rpaHi, pebpa Ta BepLUNHWU
MHOrorpaHHuKa, 306pakeHoro Ha ma-
NOHKY 1.14,

CKinbKn pebep i rpaHein y 4oTupu-
KYTHIl Npu3mi?

CKinlbKM pebep i rpaHeit y m’aTUKyTHIN
npusmi?

Y npu3mi nsjowia OCHOBU [AOPiBHIOE
5 cm2, a ryiowa 6iYyHOT MoBepxXHi -
12 cMm2. 3HangiTe nsiouly NOBHOI Mo- Man. 1.14
BEPXHI NpU3MMN.

1.8. ¥ npuami nsowa 6i4HOT NoBepxHi gopiBHoe 10 cm2, a nsowa
OCHOBU - 4 cM2. 3HalAiTb MIOWY NOBHOI MOBEPXHiI NPU3MN.

1.9. Y TpuKyTHIA nNpu3mi nowia OCHOBU [JOpPiBHIOE 6 cMm2, a
naowi 6i4HMX rpaHein - 9 cm2, 12 cm2 i 15 cm2. 3HangiTb
naoLLy NOBHOT NMOBEPXHI NPU3MN.

1.10. ¥ 4YOTMPUKYTHI NMpu3mMi MsoLia OCHOBU AOpPiBHIOE 16 cm2, a
naoua KOXKHOT 3 6i4HMX rpaHeir - 8 cm2. 3HakigiTe naowy
MOBHOT MOBEPXHI NMPU3MW.
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1.11. Ay HaliMeHWy Ki/bKiCTb: 1) pebep MoXke MaTtu MHO-
rorpaHHuK; 2) rpaHeri MOXXe MaTtu MHOrOrpaHHUK?

1.12. Un icHye MHOrorpaHHuK, y SIKOro KifibKiCTb BepLIMH [0-
PIBHIOE KIJIbKOCTi FpaHei? Y pasi No3uTUBHOI BiAMoBigi Ha-
MantoiTe ioro.

1.13. BusHauTe, CKiJIbKN CTOPIH MaE€ MHOFOKYTHUK, LLO NIEXUTb
B OCHOBI Mpu3MK, AKLWLO B L€ npuamu 11 rpaHei.

1.14. Mpwnama mae 9 rpaHeil. CKiNbKU CTOPIH Ma€ MHOMOKYTHUK,
O JIeXKNTb B OCHOBI NMpu3mMu?

1.15. AKUA MHOFOKYTHUK JIEXKUTb B OCHOBI MPU3MMN, SKLIO BOHA
Mae 12 pebep?

1.16. AKU MHOFOKYTHUK NIEXXNTb B OCHOBI MPU3MU, AKLLO BOHAa
Mae 18 pebep?

1.17. B uMmpKy BUKOPUCTOBYIOTb TyMOy [A/19 TBapwuH, WO Mae
thopmy MpaBUNLHOT TPUKYTHOT NPU3MKU, CTOPOHA OCHOBU AKOT
JopisHOe 60 cMm, a BucoTta - 50 cm. MNoTpibHO nogapbyBaTn
OiuHy NoBepPXHK uiel Npm3mMmun. CKinbkn thapbn 6yge BUKOpuU-
CTaHo, AKUWLO Ha 1 M2 rMoBepxHi BUTpayatoTb 3 I hapbu?

1.18. OgHMM 3 €eNeMeHTIB AUTAYOro MaigaHuyMKa € npaBW/ibHa
LLIEeCTUKYTHa Mpu3Ma, CTOpoHa OCHOBU SIKOT A0piBHIOE 50 cwM,
a Bucota - 40 cm. lMoTpibHO nodapbyBaT BiYHY MOBEPXHIO
uiel npusamn. CKinbKy ap6u 6yge BMKOPMUCTaHO, SKLWO Ha
1 M2 MOBEepPXHi BUTpayatoTb 3 T hapbu?

1.19. ¥ npaBu/ibHI TPUKYTHI NpM3Mi CTOPOHAa OCHOBW AO0PIBHIOE
4 cm, a pgiaroHasib 6I4YHOT rpaHi - 5 cM. 3HalgiTb N/OLLY
OiYHOT MOBEpPXHi NpU3MW.

1.20. OcHOBOK MPAMOT NPU3MU € MPAMOKYTHUA TPUKYTHUK 3 Ka-
TetTamMu 6 cm I 8 cm. 3HanrgiTe nnouwy 6i4HOT MOBEPXHI
npu3mmn, AKLWO T BUCOTa AOPIBHIOE 5 CM.

1.21. OcHOBOK NPAMOT NPU3MU € NPAMOKYTHUK 3i CTOpoHaMun 6 cMm
i 5 cM. 3HalgiTb BUCOTY MNpM3MK, SAKLWLO Msowa Ti NOBHOI
NnoBepxHi JopiBHIOE 126 cMm2.

1.22. Y npaBWAbHI YOTUPUKYTHI MPU3Mi CTOPOHa OCHOBU A0-
piBHIOE 5 cM, a nsiowa NOBHOT MOBEPXHiI MPU3MU [AOPiIBHIOE
250 cm2. 3HaigiTe BUCOTY MPU3MMU.

1.23. BiyHe pebpo MOXuaoi Npu3Mu AOPIBHIOE 8 CM i YTBOPIOE 3
MOLWVHOK OCHOBU KyT 30°. 3HaigiTb BUCOTY NPU3MU.

1.24. BucoTta noxmnoi NpusMu JopiBHIOE 23 cM. 3HagiTb 6iuHe
pebpo Mpm3mMu, SKLLO BOHO YTBOPKE 3 M/IOLLMHOK OCHOBU
KyT 60°.

1.25. ¥ npaBwWIbHIili YOTUPUKYTHIA NpU3Mi CTOpPOHa OCHOBU A0-

piBHIOE 6 cM, a BiyHe pebpo - 3 cM. 3HalgiTb naowy giaro-
Ha/IbHOI O repepisy uiel Nnpusmn.
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1.26. Y 4OTUPUKYTHIli NpM3Mi OCHOBOK € MPAMOKYTHUK 3i CTOpPO-
Hamn 8 cMm i 15 cm. 3HangiTe naowy giaroHalbHOro nepe-
pi3y npu3amu, AKWo Ti 6i4He pebpo gopiBHOe 10 cwm.

1.27. Ywu icHye npusmMa, y SAKOTI:
1) 99 pebep; 2) 101 peb6po?

1.28. Ywu icHye npu3ma, y AKOT:

1) 68 pebep; 2) 72 pebpa?

1.29. Mane nignpuemMcTBO BMMYCKaEe MogapyHKOBI KOPO6KK y BuU-
rnagi Npu3MmM, OCHOBOKO AKOT € POMO6 3 AiaroHansAMm 24 c™m i

10 cMm. Tnowa NoBHOT MOBEPXHI Mpu3MKU J0piBHIOE 760 cMm2.
3HaligiTe BUCOTY LiET KOPOOKN.

1.30. Ons 36epiraHHs KapTomnsi MOTPiObHO BUIOTOBUTU KOPOO i3
KpULKO Yy ¢dopmi npusmu 3aBBuIKKM 0,7 M. OCHOBOH
npusMu € piBHOGIYHa Tpaneyisa 3 ocHoBamu 0,4 M, 0,6 ™ i
6i4HOIO cTOpoHOo 0,5 M. CKifibKM thaHepu 3HagobuTbcsa ans
BUIOTOB/IEHHSA KOpo6a? BignoBigb OKPYIiTb A0 AECATUX
KBagpaTHUX MeTpiB.

1.31. B OCHOBi MpsIMOT MNpU3MKU JIEXXUTb pPIiBHOGEAPEHNIA Tpw-
KYTHUK 3 OCHOBOK 6 cM i 6iuHOKO CTOpoHOK 5 cM. Yepes oc-
HOBY LIbOr0 TPMKYTHWMKa MNPOBEAEHO Mepepi3, AKUi yTBOPIOE
KyT 45° 3 NMOWMHOK OCHOBWU i MepeTuHae 6iyHe pebpo.
3HaigiTe Nnowy uboro nepepiay.

1.32. B OCHOBi MpAMOI MAPU3MW NEXUTb PIBHOCTOPOHHIA Tpu-
KYTHUK 3i CTOPOHOK 2 aM. Yepe3 CTOPOHY LbOro TPUKYTHUKA
NpoBeAeHO Mepepis, L0 YTBOPIOE 3 M/IOLLMHOIO OCHOBM KYT 60°
i nepeTuHae 6iyHe pebpo. 3HaAgiTb NOLWY LbOro nepepisy.

1.33. B 0OCHOBi MpsAMOT MPU3MN NEXUTb POMO 3 FOCTPUM KyTOM
60° i nnowero 8"3 cm2. 3HangiTb nowy 6i4HOT NoBepXHi
Liel npm3Mun, AKWO fgiaroHanb 6i4YHOT rpaHi HaxwuieHa [0
NAOLWMHN OCHOBU Nig KyTOM 60°.

1.34. Y npaBWbHI YOTUPUKYTHI Npu3Mi giaroHaslb OCHOBU [0-
piBHIOE 42 cMm. 3HagiTh NaoLwy 6i4HOT MOBEPXHI L€l Npu3Mu,
AKLLO AiaroHaslb NPU3MK YTBOPIOE 3 MJIOLLMHOK OCHOBU KYT 45°.

1.35. B OCHOBi NpAMOT NPU3MUN NEXUTb MPSAMOKYTHUK, CTOPOHMU
AKOro BigHocATbCA aK 1 : 2. T'yiowa 6i4HOT NMoBepXxHi NpuUsmm
[opiBHOe 90 cM2, a MOBHOT MOBEpPXHi - 126 cwm2. 3HanhgiTb
BUCOTY MPU3MMN.

1.36. OcHoBa npamoi NpmM3My - pomM6 3 rocTpyum Kytom 30°
Mnouwta NoBHOT NOBepXHi NMpuU3Mu AopiBHIOE 33 cM2, a rnJsiouia
T BIYHOT MoBepxHi - 24 cM2. 3HaAiTb BUCOTY MPU3MMN.

1.37. B OCHOBI MOXMNOT MNPU3MU JIEXXUTb PIBHOCTOPOHHIN Tpw-
KYTHUK 3i CTOPOHOIO cM. OfHa 3 BepLUMH BepPXHbLOI 0Oc-
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HOBM TMpPU3MWN TMPOEKTYETLCA B LEHTP HWMDKHLOT OCHOBMW.
3HalgiTb BUCOTY MPU3MM, AKLWO 1T 6i4yHe pebpo [OPiBHIOE
10 cm.

1.38. B ocHOBi noxmnoi npu3amMu NeXXnTb KBagapaT 3i CTOPOHOK
10 cm. OpfHa 3 BepLUMH BEpPXHbOI OCHOBU MPU3MWN MPOEKTY-
ETbCA B CepeAuHy CTOPOHM HWKHLOI OCHOBW. 3HalgiTb
[OBXUHY 6iyHOro pebpa npusmu, SAKULO Ti BUCOTa AOPIBHIOE
12 cm.

1.39. B ocHOBIi NpsAMOT NpU3MKn NIeXXNUTb PiBHOGIYHA TpaneLis, oc-
HOBW AKOT AO0piBHIOKWTbL 41 cm i 9 cm, a OiyHa cTopoHa -
20 cm. 3HangiTe MOWY MOBHOT MOBEPXHI MPU3MK, AKLO Ti
6iuHe pebpo OOpPIBHIHOE BUCOTI OCHOBW.

1.40. B OCHOBIi NMpAMOT NPU3MU NEXXUTb NPAMOKYTHa Tpaneyisa 3
MEHLLIOKO OCHOBOK 5 cM Ta 6i4HMMK cTOpOoHammn 12 cm i 20 cwm.
3HalgiTe naowy MNOBHOT MOBEPXHI MPU3MK, AKLWO Ti 6ivHe
pe6po AOpPIBHIOE MEHLUIN AdiaroHasai OCHOBMW.

1.41. 3HaigiTh BigHOLLUEHHS MN/OLWiI HAaMEHLLOro AiaroHasnb-
HOro nepepisy NpaBU/IbHOT LUECTUKYTHOI NPU3MK A0 NJioLwi
0ro HainbifnbLLIOro AiaroHa/IbHOro Nepepisy.

1.42. B OCHOBI MpPAMOiI NPM3MK NEXXNTb pomb 3 KyToM 60°. 3Halii-
LiTb BifgHOWEHHS naouli 6inbworo AiaroHasibHOro repepisy
npmM3MmM [0 MNoULi MeHLIoro AiaroHasbHOro rnepepisy i€l
npusMu.

1.43. OCHOBOKO MPSAMOT MPU3MM € PoMO, Mowa SKOro AOPIBHIOE
Q, a MeHwa giaroHanb - . Binbwa giaroHasib NPU3MM Ha-
XuneHa [0 MNJIOLWWHM OCHOBW Nif KYTOM p. 3HahAiTe naowLy

BiYHOT MOBEpPXHI NpU3MW.

1.44. MNnowa OCHOBM MNpPaBU/IbHOT TPUKYTHOT MNPU3MU [OPIBHIOE
8>/3, a piaroHasib 6i4HOT rpaHi YTBOPKOE 3 OCHOBOK KYyT a.

3HalgiTe naowy 6i4HOT NOBEPXHI MPU3MU.

1.45. [AiaroHasi NpaBW/bHOT LIECTUKYTHOI MPpU3MU OOPIBHIOKOTb
17 cm i 15 cm. 3Hanigite nowy O6i4YHOT MOBEepXHi L€l
Mpu3Mu.

1.46. Y noxwnii npusmi nNpoBefeHO Me-
pepi3, NeprneHAVKYNAPHUIA [0 Oi4HUX
pebep, WO nepeTuHae Bci GiYHI pebpa
(man. 1.15). AosepiTb, WO 6iuHY no-
BEPXHIO MpuamMy 80iuH MOXKHa 3HaTK
3a hopmynoto 80iMH= Pn " I, ge PN - ne-
pumeTp nepepidy, | - pgoBxuHa 6iy-
Horo pebpa nNpusmu.

1.47. Y noxuniii TPUKYTHI Npu3mi agi Oi4HI rpaHi B3aEMHO nep-
NeHAVKYNAPHI. TX cniflbHe 6iyHe pebpo 3HaxXoAuUTbCA Ha Bifj-
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cTaHi 3 cM i 4 c™m Big ABOX IHWMX BIYHMX pebep. 3HaNgiTb
LOBXUWHY 6i4HOro pebpa npmsmu, AKWO naowa i 6i4HoT no-
BepxHi nopisHOe 120 cm2.

1.48. Pebpo Moxunoi TPUKYTHOT Npu3Mu fopiBHOe 8 cm. [Bi
OiuHi rpaHi NpyU3MKY B3aEMHO NMepneHAuKYNApHI, a ixX crifbHe
OiuHe pebpo 3HaxoaUTbCA Ha BiagcTaHi 5 cm i 12 cm Big
ABOX iHWMX B6i4HMX pebep. 3HaliAiTe naowy 6iYHOT NOBEPXHI
npusmu.

XKuTTeBa MaTemMaTUMKa

1.49. Apysi Cepriin i CBiT/aHa BefyTb 340pPOBUIA CMOCI6 >XMUTTHA Ta
NPOBOAATL KislbKa pasiB Ha TWKAEHb flerkoaTtneTU4He TPeHyBaHHS,
npob6iratoun no Kony pagiyca 50 m, npuyomy Cepriii npobirae 8 Kin,
a CsitTnaHa - 6 kin. LLeugkicte 6iry Cepria - 16 km/rog, CBsiT-
naHn - 14 km/rog. XT0 3 Apy3iB BUTpadae GifblUe yacy Ha TpeHy-
BaHHSA | Ha CKi/lbkn? (BignoBigb gaite 3 TOYHICTIO 4O CEKYHAWN.)

1.50. MoTpi6bHO nodapbyBaTn CTeN y ABOX KiMHatax: ofHa 3
HUX KBaApaTHOT )opMn 3i CTOPOHOK 4 M, a iHWa - NPAMOKYTHa
3 po3mipamu 5 M i 4 m. Ona dapbyBaHHA 1 M2 cTeni nNoTpibHO
240 1 hapbun. dapba nNpogaeTbcs B 6baHkax no 2,5 Kr. Ky Hai-
MeHLY KifIbKiCTb 6aHOK thapbu cnig a5 uboro Kynutmn?

MigroTyTeca 4O BUBYEHHS HOBOro MaTepiany

1.51. CKinbkn pebep, rpaHei, BEPLUMH Mae MNPAMOKYTHWI napa-
neneninepn?

1.52. 3HaigiTe naowy NOBEPXHI Kyba, pebpo SKOro AOPIiBHIOE:
1) 2 am; 2) 7 cm.

1.53. 3HaigiTe naouly MOBHOT MOBEPXHiI MPSMOKYTHOro napasne-
neninega, BUMipN AKOro AOPIiBHIOKOTL:

1)3cm, 5cmi 7 cm; 2) 1 am, 8 cm i 60 MMm.
3aBgaHHA
[MepeBipTe CBOW KOMMETEHTHICTD! No 1

1. MepneHAVKYNAP, NPOBEAEHUN 3 AeAKOT TOUKU A0 M/IOLLUHM,
JOpiBHIOE 5 cMm, a moxuna - 12 cm. 3HaigiTb MPOeKuito el
MOXWJIOT Ha MJIOLLMHY.

iHWa
7 cm 8 cm n/119 cm 13 cm BiANOBIAb
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2. Mpu akomy 3HadyeHHi T BekTopu a,(T; 1; -2) i (4; 4; 2)
nepneHanKynsapHi?

A b B r il

0 1 2 3 4

3. Ha ckinbkuy BigcoTKIiB 306iMbLUNTLCA MaoLWa NPAMOKYTHUKA,
AKLLO ABi oro napanenbHi cTopoHu 36inbwnTn Ha 10 %, a gBi
iHWi - Ha 20 %7
A b B r i
Ha 10 % Ha 15 % Ha 20 % Ha 30 % Ha 32 %

4. MI - piameTp Kona, a MK - xopga, fika OOpPIBHIOE MOJIO-
BUHI giameTpa. 3HaigiTb BesimumHy Kyta KMM.

A b B r Jil

15° 30° 45° 60° 75°

5. Ha masntoHKy 306pakeHO Ky6 ABCBAILBICIB1. 10 KOXHOFO
noyaTtky pedeHHs (1-4) pobepiTb Moro 3akiHdeHHA (A-[) Tak,
Wwo6 yTBOpPUIOCA NpaBu/ibHe TBEPIKEHHS.

MoyaToK 3aKiHYeHHA

peyeHHsA peyeHHsA

1 IMpamaAC... A ...neprneHAuKynspHa
no nnowwmHn ABC.

2 Tpama BBl.. b ...napanesibHa NOWWHI
ABC.

3 TlMpsma DCLl... B ...HanexuTb MIOWNHI
ABC.

4 Tpama BID1... ' ...mMa€ 3 NNOLMHOKO
ABC nuwe agi cninbHi
TOUKW.

[l ...yTBOPIOE 3 M/IOLLIN-
Hoo ABC kyT 45°.

6. CTOPOHN NPSAMOKYTHOIO TPUKYTHMKA YTBOPIOKTbL apudgme-
TUYHY nporpecito. 3HalgiTe TaHreHC MEHLLOro rocTporo Kyrta
LbOro TPUKYTHUKA.

Y nonepegHix Knacax BM O3HAMOMWANCS 3 MPSIMOKYTHUM Ma-
paneneninegom i kyébom. O6uasa Ui Tina € BuaamMm napaneneni-
nega. Po3rnsHemMo napanenenines getanbHille.
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I Mapaneneninegom Ha3uBaKwTb NPU3-

1. Mapaneneninen MY, OCHOBOIO AKOI € napasiesiorpam.

Y napaneneninea BCi rpaHi napasesorpamu.

Ockifibkn napanenenines € npusMorO, TO BCi BACTUBOCTI
NpU3Mn CrpaBOXKYOTbLCA | A/19 Napanienenineia.

Mapaneneninesn, 6i4Hi pebpa SKOro nNepneHAnKyYAApHi 40 Mo-
LLMHWN OCHOBW, Ha3MBalOTb NPAMUM napaneneninegom. oro 6iuHi
rpaHi - NPAMOKYTHUKW. Ha mMantoHKy 2.1 306pakeHO npsamMuii
napanenenines,.

Akuio 6iyHi pebpa mapaneneninefa He neprieHAVKYNSAPHI L0
NJoOWMHY OCHOBM, TO napasesnenines HasuealoTb noxunmm. Ha
Ma/ltoHKY 2.2 306paXkeHO NMOXMNWIA Napanenenines,.

MpaHi napaneneninega, AKi He MalOTb CMiJIbHUX BEPLUMH, Ha-
31BalOTb MPOTUNEXKHUMUN FpaHaAMU. Ha MantoHKy 2.2 NpoTuiex-
HUMN rpaHamun € rpaHi ABCB i AiBICiHi, ABBiJli i HCCiHi,
AAIHIH i BBICIC.

PosrnaHemo BnacTuBOCTI napaneneninena.

Teopema 1 (BnacTmBICTb MPOTWUIEXHUX TFpaHei napase-
neninega). lpoTunexxHi rpadi napaneneninega napa-
nesibHi Ta piBHI.

JdoseneHHA. 1) Po3rngaHemo napanenenines ABCDA1B1CiDa,
306pa>keHnn Ha MaultoHKy 2.2. MpaHi ABCD i AlBICID! usoro
napaneneninega napasenbHi Ta piBHI, OCKi/IbKW € OCHOBaMU Mna-
paneneninega.

2) Moknagemo napaneneninen, Hanpuknag, Ha rpadHs AALDID.
Toai rpaHi AAi1DiD i BBi1CiC € ocHoBamu napaneneninena.
A TOMY BOHMW NapasiefibHi Ta piBHi.

3) AHa/I0rYHO JOBOAMMO, LLO MapasielbHUMU i PiIBHUMUN € rpaHi
AA1B:1B i DDICIC. B

Teopema 2 (BnacTuBIiCTb fAiaroHanein napaneneninega).
[iaroHani napaneneninefa nepeTUHalOTbCA | TOUKOKO Me-
peTUHY AiNATbCA HaBnin.
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JoBeneHHA. 1) Po3rnaHemo 6yab-sKi ABi giaroHani napanene-
ninepa, Hanpukniag AiC i Bib (man. 2.3).

2) Ockinbkn AB | Cb i AB || AiBiI,

To CB | AIBI. Tomy npsmi CB i

AiBi nexxaTb B OfHili NMAOWMHI.

3) Ockinbkn AB = Cb i AB = AiBI,

10 AIBi = CB.

4) AiBi | Cb i AiBi = Cb. 3a 03-

HaKol 4O0TMPUKYTHUK AIBICE € na-

panenorpamom. Woro pgiaroHani AiC

i Bib nepetnHaioTbca B Touui O i

L€ TOYKOIO AINATbLCA HaBMisl.

5) AHanoriyHo [oBOAATb, WO Aiaro-

Hani AIC i ACi nepeTuHatoTbecs B Touui O (AKa € cepeAvHOO
AIC). Lla Touka ainutb Hasnin i pgiaroHans ACI. Tak camo
MipKyeMO i wopo giaroHanen AiC i Bbi.

6) OTXe, yci HOTUpPU AiaroHasni Napanesiorpama nepeTuHarTbCA
B OJHIli Toul,i i Lieto Toukowo ainateca Hasnin. B

OcHoBOWO MpAMOro napaneneninega € pom6 3i cTo-
pPoOHOIO 8 cM i TynuMm KyTom 120° 3HainTn JOBXWUHY 6GinbLuoi
piaroHani nmapanenenineia, sIKWO AOro BUcoTa AOPIBHIOE 2 CM.
Po3B’sA3aHHA. 1) Hexali Ha mastoH-

Ky 2.4 306pakeHO npsaMuii napasnene-

nineg ABCBJ1:b1C161, ABCD - pom6,

AB =BC = 8 cm, AABC = 120°. -5 n
2) Ockinbkn AC € 6inbworo giaro-

Hanto pomba, To AiC € BGinbLUOO Aiaro- 1

Hannw napaneneninega. B!

3) Y {ABC 3a TeopemMoo KOCUHYCIB: X

AC2 =AB2 + BC2 - 2 + Ab ' BC 1 cosAb;

AC = /82 +82 -2-82c0sl20° = 8>/3 (cm).

4) Y AAAIC = 90°):
ArC = "AAj2 + AC2 = 7(8n/3)2 + 22 = 14 (cwm).

BignoBigb. 14 cwm.

CTOpOHM OCHOBM NpsAMOro napasneneninega Aopis-
HIOTL 10 cm 1 17 cm, a oaHa 3 giaroHasled ocHoBu 21 cwm.
Binblia giaroHanbs napaneneninega [OpPiBHIOE 29 cM. 3HalTm
naowy 6i4HOT NOBEpPXHI Mapaneneninea.
Po3B’sA3aHHA. 1) Hexari a = 10 cm i b = 17 cM - CTOpPOHU OC-
HOBU, Wi = 21 cm - giaroHas/lb OCHOBW. 3a BacTMBICTIO Aiaro-
Haselr napasenorpama: 2 + = 2(a2 + b2), 3Bigkn 12 = 2(i02 +
+ 172) - 2i2; 2 = 337 (cm). OCKiNbkn <21, TO 6iNbLUOK
piaroHano napanesieninena € Ta, NPOeEKLiED AKOT Ha MJIOLUHY
OCHOBW € AliaroHasib OCHOBM 3aBAOBXXKU 21 CM.
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2) AC = 21 cm, AlIC = 29 cm (man. 2.4).

Y AAAXC (AA = 90°): . . (cm).
3) OckKinbkKu NpaMuUii napanenenines € BUAoM MpsSMOl NMpu3mm,
TOo naowy 6i4YHOI noBepxHi 86iyH MpaAMOro napaneneninega
MO>KHa 3HaTu 3a qopmysoro: 86ivH = Pl, ge P - nepumeTp oc-
HoBU, | - AoOBXWHa 6iyHOro pebpa. Maemo: P = 2(10 + 17) =
= 54 (cm), 86iun = 54 + 20 = 1080 (cm2).

BignoBigb. 1080 cmz.

| MpaMokyTHUM napaseneninesom
Ha3WBalTb NPSAMUIA Napanenenines,
OCHOBO SIKOF0 € MPSIMOKYTHUK.

2. MpAMOKY THWUIA
napaneneninep,

3ayBa>kMMoO, WO BCi rpaHi NpsMOKYTHOro napaneneninega €
NPAMOKYTHUKaMW, YCi ABOrpaHHi KyTU - NPAMUMMU.

JoBXNHN Tpbox pebep MNPSAMOKYTHOro napaseneninega, AKi
BUXOAATb 3 OAHIET BEPLUMHK, Has3mMBaroTb BumMipamu (abo niHil-
HUMK BUMiIpamMu) NPAMOKY THOro napaneneninega.

Ha manioHky 2.5 AB = a, AbB = b,
NAL = ¢ - BUMipW NPSAMOKYTHOro napaseneni-
nega ABC.DAIBICLDI. 3posymino, uwo B
UbOMY MPAMOKYTHOMY Mapasienenineni 4o-
TMpn pebpa MarTb OOBXUHY &, 4YOTUpU -
OOBXUHY b i 4OTUPU - AOBXUHY C.
Ha npakTuui, rosopsyu npo po3mipwu
KiMHaTW, Wo Mae hopMy MPsSMOKYTHOro na-
paneneninega, 3amicTb CnoBa «BUMipU» Mnpwu-
Man. 2.5 pPOOHO BUKOPWUCTOBYBATU C/I0Ba «[OBXXUHa»,
«WNpUHa» Ta «BUCOTa». 3po3ymino, uwo
LOBXXVHa, LWMpUHa Ta BUCOTa KiMHaTH i € Ti BUMipaMu. Y Aesaknx
3agadax Oygemo i 4s1A NPAMOKYTHOro napasneneninega BUKO-
pUCTOBYBaTU TEPMIHN «[OBXMWHA», «LUUPUHE» Ta «BUCOTa».

Po3rnaHemMo TeopeMy, fika NOB’A3ye AiaroHasb NMPsMOKYTHOIO

napasieneninega 3 Moro AiHIKHUMN BUMipamMu.

Teopema 3 (chopmyna Ansa 064YUCIEHHSA OOBXMHWU Aiaro-
Hani NpPAMOKYTHOro napanesneninena). Keagpat giaroHani
NMPAMOKYTHOIro napasnesenineia LOPiBHIOE CyMi KBagpaTiB
TPbOX MOr0 BUMIpIB.

AoeegeHHA. 1) Hexaih ABCDA1Bi1CiD1 - NpaAMOKYTHUIA na-
panenenineq (man. 2.5), AB = a, AD = b, AAi = ¢, BiD =d.

2) Y {ABD (zA = 90°): BD2 = a2 + b2

3) BBi = AAi =c.

4) Y {BBiD (aB = 90°): BlD2=BD2+BB?>=a2 +h2+ c2
Omxke, d2=az2 + b2+ c2 W
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3ayBa>kKMMO, LLO LA Teopema € NMpPOCTOPOBUM aHa/IOroM rJiaHi-
MeTpuYHOT Teopemu [Midaropa.

Hacnipgok. Yci yotnpu giaroHani NpAMOKYTHOro napa-
neneninega piBHi.

a MpsAMOKYTHMWI napanenenines, yci Tpu BUMIpU SIKOFO
piBHi, Ha3BalOTb KyboMm.

Yci rpaHi Ky6a - piBHi KBagpaTu.

JosecTun, WO naowy MnOoBHOI noBepxHi AMOBH nps-
MOKYTHOro napasnesieninefa MOXHa 3HaxoAuTu 3a (OpMy/olo

ANOBH = 2(ab + ac + bc), ge a, b, ¢ - BUMipU NPAMOKYTHOro napa-
neneninega.

JoBegeHHA. lNMnowa NoBHOI NOBEPXHiI NPAMOKYTHOrO napase-
nenineja CcK/1agaeTbCA 3 ABOX MNPAMOKYTHUKIB, [JOBXWHU
CTOpPiH AKX a i b (Man. 2.5), ABOX MPAMOKYTHUKIB, 0OBXWHU
CTOpPIH AKMX a i C, Ta ABOX MPAMOKYTHUKIB, OOBXWHW CTOPIH
AKX b i c. Tomy

AnosH = 2ab + 2ac + 2bc; AnosH = 2(ab + ac + bc). W

JOBXVHN OCHOBM MNPSAMOKYTHOro mnapasesneninesia
AopiBHIOIOTL 3 cM i 5 cMm, a giaroHasb - n1/38 cMm. 3HaTK naoLwy
MOBHOT MOBEPXHI Mapasneneninesa.

Po3B’A3aHHA.

1) a=3cm,b=5¢cm, ri = cM. Maemo: a2 + b2 + c2 = ri2;
c2=ri2- (a2 +b2);cc=( )2-(32+52);c2=4;c=2(cm).

2) AnoBH = 2(ab + ac + bc) = 2(3 -5 + 3- 2 + 5-2) = 62 (cm2).

BignoBigb. 62 cm2.

O fke Tiflo HasuBalTb Napasieneninegom? o LWo HasuBawTb Nps-
MMM napasnesneninegom, a Wwo — noxunmm? o Lo HasmealTb NpoTu-
nexHummn rpaHsMu napaneneninega? o Cdopmyniolite it foBegitb
B/1AaCTMBOCTI napasieneninega, o LWo HasvBaloTb NPSAMOKYTHUM na-
paneneninegom? B Lo Ha3unBalTb BUMIpaMy NPSIMOKYTHOro napa-
neneninega? B CdopmynioiiTe it AOBeAiTb TEOPeEMyY, fika BUpaxae
dhopmMyny A1 06UYNCNEHHS LOBXMHN AiaroHasli NpsiMOKYTHOro napa-
neneninega. B Wo HasuBaloTb ky6om?

Po3B*sxiTb 3afayi Ta BUKOHaWTE BNpasu
2.1. (¥YcHo.) HaBegiTb npukniaau TiN 3 HAaBKOJ/IULLHLOIO cepe-
[OoBULA, WO MaloTb hopMy:
1) napaneneninepa; 2) kyba.
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2.2. Yu € napaneneninegom YOTUPUKYTHA MpU3Ma, B OCHOBI AKOT
NEXXUTb YOTUPUKYTHUK, YCi CTOPOHM SKOro BiANOBIiAHO [0-
PiBHIOKOTb:

1)3cm, 7cm, 3cmibem; 2)2cm, 5¢cm, 2 cm i 5 cm?

2.3. Uun e napaneneninegom YOTUPUKYTHA MpuU3Ma, B OCHOBI AKOT
NeXXnTb YOTUPUKYTHUK, YCi CTOPOHM SKOro BignosigHO Ao-
PiBHIOKOTb:

1) 7cm, 5¢cm, 7emi5cem; 2)3cm, 4cm, 3cm i 5 cm?

2.4. Yn e napanenenineom YOTUPUKYTHa NpU3Ma, B OCHOBI AKOI ne-
XXUTb YOTUPUKYTHUK, YCi KYTU AKOro BiNOBiAHO AOPIBHIOKOTH!
1) 20°, 160°, 20° i 160°; 2) 160°, 80°, 90° i 90°?

2.5. Uu € napaneneninegom YOoTUPUKYTHA MpU3Ma, B OCHOBI AKOT
NIEXXUTb YOTUPUKYTHUK, YCi KYTU SKOro BifnoBigHO AopiB-
HIOKOTb:
1) 70°, 110°, 80° i 100°; 2) 130°, 50°, 130° i 50°?
2.6. Ha 3aBogi BunyckatoTb Habopu Ky6bukiB. [0 Habopy
BXOoAnTb Mo 10 KyO6UKIB 4epBOHOrO, 3€/1IeHOr0, CUHbLOIO |
XKOBTOrO KOMbOPIiB. CKiSIbKM MacCTMacu KOXXHOIFO KOJbopy
3HaA06UTLCA ANA O4HOro Takoro Habopy, AKLLO0 pebpo Kybmka
[OopiBHIOE 8 cM?

2.7. Bigoma B ycbomy CBITI irpawika Kyouk Py-
Oika Mae pebpo 3aBAOBXKM 5,5 cm. 3HanigiTb
naoLy noBepxHi Kybuka Py6ika.

2.8. CTOpOH/ OCHOBW MPAMOKYTHOrO napasene-
ninega JopiBHIOWTL 2 ¢cM | 6 cMm, a gdiaro-
Halb - 7 cM. 3HangiTe nsowy 6iyHoi
noBepxHi napaseneninena.

2.9. CTopoHa OCHOBM MNPSMOKYTHOFO napasnesieninega i voro Bu-
coTa JOpPIiBHIOKOTL MO 2 AM, a giaroHasb - 3 AM. 3HagiTb
naowy 6i4HOT NOBEpPXHI Mapaneneninea.

2.10. CTOpOHM OCHOBM NPSAMOKYTHOro napaneneninega [opis-
HIOTb 5 cm i 12 cm, a Bucota - 10 cm. 3HaigiTe noLly:

1) piaroHanbHOro nNepepisy napanenenineaa;
2) NOBHOI NOBepXxHi nNapasneneninena.

2.11. CTOpOHM OCHOBM NPSAMOKYTHOro napaneneninega [opis-
HIOTb 8 cM i 15 cm, a BucoTa - 5 cM. 3HaigiTb naowy:

1) piaroHanbHOro nNepepisy napanenenineaa;
2) NOBHOT NOBepXxHi Napaneneninea.

2.12. OcHoBOO MpAMOro napaneneninega € napasienorpam 3i CTo-

poHamu 3 cm i 5 cm Ta Tynum KyTom 120°. 3HaigiTe BUCOTY

napasneneninega, AKwWo 6inblia giaroHans napaneneninega
HaxusieHa [0 MAOLWMHY OCHOBW MNig KyTOM 45°.
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2.13. OcHoBOWO NpsAMOro napasesneninega € pom6 3i CTOPOHONO
473 c™m i rocTpum KyTOoM 60°. MeHLwa giaroHanb napaseneni-
rnega HaxwieHa 0 MJIOWMHU OCHOBUM Nig kyTtom 30°. 3Haii-
LiTb BUCOTY Napaneneninesga.

2.14. 3HaigiTb BMMIpM NPAMOKYTHOFO napaseneninega, SKWo
BOHM BigHOCATLCA 9K 2 : 3 : 4, a cyma BCiX iioro pebep go-
piBHIOE 72 cM.

2.15. 3HaigiTb BMMIpM NPAMOKYTHOFO napasieneninega, SAKWoO
cyMa BCiX Moro pebep popiBHHOEe 96 cm, a BuMMIipWU BigHO-
cATbCA Ak 1 @ 3 : 4.

2.16. lnowa piaroHasIbHOro nepepisy NpPsSIMOKYTHOro napasnene-
ninega gopieHoe 12 cm2, a GivyHe pe6po - 3 cM. 3HanMAiTb
[OBXUHY AiaroHani napaneneninega.

2.17. TMnowa piaroHa/IbHOro nepepisy NpsSMOKYTHOro napasnene-
ninega gopisHioe 60 cM2, a giaroHaslb OCHOBM - 12 cM. 3Haii-
LiTb AOBXWHY AiaroHani napaneneninega.

2.18. CTOpoHM OCHOBM MPAMOKYTHOro napaneneninega p[opis-
HIOIOTbL 5 cMm i 8 cm. TloBHa NoBepxHA Napasiefnieninega Ao-
piBHIOE 158 cm2. 3HanAiThb:

1) nnowy 6i4HOT NOBEPXHI Napanenenineaa;
2) BUCOTY Mapaneneninejga.

2.19. OcHOoBOK NPAMOKYTHOro napaneneninega € Kkeagpar 3i CToO-
poHoto 4 cm. lnowa NoBHOT MOBepxXHi Mapaneneninega no-
piBHIOE 112 cm2. 3HargiTh:

1) nnowy 6i4HOT NOBepxHi Napanenenineaa;
2) BMUcOTY nNapasnenenineja.

g 2.20. OcHoBolO NpsAMOro napasesneninega € kesagpart. [iaro-
Hanb Napaneneninega AOPiBHOE 276 cM, a AgiaroHanb 6iYHOT

rpaHi - 25 cMm. 3HaigiTh:

1) CTOPOHY OCHOBMW Napasenenineaa;

2) BMCOTY nNapasneneninena;

3) nsiowy 6iYHOT NoBepxHi nNapasenenineaa;
4) nnolly NOBHOT NOBepXHi nNapasnenenineaa;
5) nnowy AiaroHanbLHOro rnepepisy.

2.21. OcHoBolO nNpsAMOro napasesneninefa € keagpar. [AiaroHanb
OiYHOI rpaHi napaneneninega AOPIBHIOE 8 cM, a giaroHasb
napaneneninega - 10 cm. 3HangiTh:

1) cTOpPOHY OCHOBMW Napasenenineaa;

2) BMCOTY Napasneneninena;

3) nsiowy 6i4YHOT NoBepxHi nNapasnenenineaa;

4) nnolly NOBHOT NOBepXHi nNapasnenenineaa;

5) nnowy pgiaroHansHOro repepisy napanenenineja.
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2.22. 3HaigiTb Mnaowy MNOBHOI MOBEPXHI MPAMOKYTHOro napasne-
neninega, AKWO Moro giaroHasib 6inblia 3a MiHIHI BUMipK
Habcm, 4cmi 1l cm.

2.23. [OiaroHanb npsAMOKYTHOro napasesneninega 6isblia 3a CTO-
pOHM OCHOBM Ha 1 cM i 9 cM, a BucOoTa napaneneninega
[OpPiBHIOE 3 cM. 3HangiTb MOy MOBHOI MOBEPXHI Napane-
neninega.

2.24. CTOpoHM OCHOBW MpAMOro napaseneninega AOPiBHIOKOTb
3 cmi 8 cm, aTynmii Kyt 120° [lsowa MeHLWoro 3 giaro-
Ha/IbHMX NepepisiB Napaneneninega gopisHioe 70 cm2. 3Haw-
LiTb n/ioLwy:

1) 6inbLUOro AiaroHanbHOro nepepisy napaneneninea;
2) 6I4HOT MOBepXHi Napaseneninega.

2.25. OcHoBOWO MpAMOro napaseneninega € pomM6 3 TFOCTpPUM
KyToM 60° i cTopoHow 4 cm. [Mnowa 6inbwwioro 3 Agiaro-

HaNbHUX Trepepi3iB napaneneninega [OpPIBHIOE cMm2.
3HaigiTe naowy:

1) meHWoOro giaroHasibHOro nepepisy napasneneninega;

2) 6iuHOT rMoBepxHi Napanenenines:

2.26. OeTasb, 306padKeEHY Ha Ma/TFOHKY
2.6, Tpeba nogapbysatn (yci ABo-
rpaHHi KyTun pgetani - npami).
CKinbkn Ansa  ubOoro rnoTpiéHo
thapbu, AKWO Ha 1 gM2 MOBEpPXHi
BUTpPa4varoTb 3 r hapom?

2.27. OeTanb, 306paxkeHy Ha MaJIlOHKY
2.7, Tpeba nogapbysatn (yci Aso-
rpaHHi Kyt pgetani - npsami).
CKinbkn Ansa  uboro rnoTpiéHo
thapbun, akwo Ha 1 AM2 NOBepXHi
BUTpayatoTb 3,5 r apbu?

2.28. OcHoBOKO nNpAMOro napaneneni-

nega € pom6 3 roctpum Kytom 60°
i MeHWOW AiaroHannto 6 cMm.
Binbwa piaroHans nNapaneneni-
rnega HaxwuieHa [0 TMJIOWMHN OC-
HOBM nig kyTtom 30° 3HangiTb
nnowy 6i4yHOT NOBepxHi Napanene-
ninega.

2.29. CTOpOHM OCHOBU MpsAMOro napasneneninesa [AOPIBHIOKTb
3cmi5cm, a kKyT MidK HUMKM 120°. MeHwa fiaroHasb napa-
neneninefa AOPIBHIOE GinblUi AiaroHani OCHOBW. 3HangiTb
naowy 6i4HOT NOBEpPXHI Mapaneneninea.
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2.30. OcHoBOWO NpAMOro napasnesneninega € pomo6, ogHa 3 gia-
roHanen KOro AOPiBHIOE MOro CTOpoHi. biuHe pebpo napane-
neninega pJdopiBHE 573 cM. 3HaigiTb nsowy  GivHOT
noBepxHi Napasieneninega, SKUWO Msowa Moro MoBHOI MNo-
BepXHi fopiBHIOE 9673 cM2.

2.31. OcHOBOKW MNPAMOro napaneneninega € poM6 3 rocTpUmMm KyTom
30°. biuHe pebpo napasieneninega AOpiBHOE 5 cM, a nsowa
MOBHOT MOBEpXHI Mapaneneninega - 156 cm2. 3HanigiTb
naowy 6i4HOT NOBEpPXHiI Mapaneneninea.

2.32. OcHOBOW MpAMOro napasneneninega € napasenorpam 3 ro-
ctpum KyTom 30° i nnowero 10 cm2. Maowi 6i4YHMX FpaHei
napasneneninega gopisHOOTL 35 cm2 | 28 cm2. 3HaigiTb BU-
COTY napasienieninea.

2.33. OcHOBOW MpsAMOro napaneneninega € pomo6, MnsoLa SKOro
12 cm2. Mnowi giaroHanbHUX nepepis3iB Napaneneninega no-
piBHIOIOTL 20 cm2 i 30 cm2. 3HailaiTe BUCOTY Napaneneninega.

2.34. biuHe pebpo AAlL noxunoro napaneneninega ABCBAIBICLIBL
YTBOPHE PiBHI rocTpi KyTn 3 pebpamn AB i AB uboro napa-
neneninepga. AiK - BucoTa napaneneninega. [osefiTb, WO
Touka K Hanexxuntb 6icekTpuci kyta BAD.

2.35. OcHOBOWO Moxuaoro napasnenenineia € pom6 3 roctpyMm Ky-
ToM 60°. BiuHe pebpo, WO BUXOLAUTbL 3 BEPLUMHU LbOr0 KyTa,
yTBOPHOE 3i CTOPOHaMM KyTa KyTu no 45°. 3HaifiTb BUCOTY
napaneneninega, AKWoO Moro 6i4yHe pebpo AopiBHIOE 373 cM.

2.36. OcHOBOKWO NOXMIOro napanesneninefa € Keagpar, a 6iuHe pebpo
YTBOPHOE 3i CTOPOHaMM OCHOBM PiBHI KyTu no 60°. 3HanigiTb BU-
COTY Napanenenineia, AKWO oro 6i4uHe pebpo JOPIBHIOE 4 CM.

2.37. [iaroHasni rpaHeii MNpsMOKYTHOrO Mapasneneninega AopiBs-
HIOKTb 5 cM, 6 cM i 7 cm. 3HaigiTb JOBXMHY AdiaroHani na-
paneneninega.

Kuwnek maTemMaTuUKa

2.38. ¥ marasuHi € Tpu BugmM NAUTKU ANna nignorun:

Bug nnnTtkn LliHa ofHi€el nnTKK
KBagpaTHa nAuTKa 3i CTOPOHOK 2 AM 24 rpH
MnnTKa, Wo Mae JOBXUHY 2 AM | LWMPUHY 1 am 13 rpH
KBagpaTHa nAuTKa 3i CTOPOHO 3 AM 50 rpH

Y KyXHi, 0OBXWHa AKOT 6 M, a WwmMpuHa 3 M, NoTpPi6HO MOKPUTU
nignory namMTkow. FAKy NAWTKY Kpawe npugéatu, wob 3atpatu
Ha MOKpUTTA Mignorn 6yam HaimeHwi? O6uucniTb Ui BUTpaTW.
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2.39. Bigomo, wo 1 ra nicy ounuye 3a pik 18 000 000 m3 nosiTps.
CKiNbKM Ky6I4HMX METpIB MOBITPA OUMCTUTbL 3a PiK NiC MNOLLEH:

1) 4 ra; 2) 3 Km2?
MigroTyTeca 4O BUBYEHHSA HOBOro MaTepiany

2.40. 3 To4kM A a0 nowmHM a nposefeHo nepneHamkynsap AK i
noxuny AM. 3Haingite:
1) AM, akuwo AK = 6 cm, MK = 8 cwm;
2) AK, akwo MK =9 cm, AM = 15 cm.

2.41. 3 Toukm O - TOUKM NepeTuHY AiaroHaner keagpata ABECB

[0 Moro niowmHn nobygosaHo nepneHankynap OK. 3Haii-
aite OK, akwo Ab = 4 cm, AK = 3 cwm.

) ) 3aBaaHHS

[MepeBipTe CBOW KOMMETEHTHICTL!
1. Mpsami AB i Cb napanensHi (ane. maJ.).
3HaigiTe rpagycHy mipy kyta AMC.

A 5) B r il

60° 70° 80° 85° 90°
2. Mpami a i b nmapanenbHi y npocTopi.
Mpsama ¢ nepeTuHae Npsamy a. 9K MOXYTb
6yTn posTalloBaHi Npami b i ¢?

A b B r il
nepe- nepeTuHa- 6yTH nepeTnHa- 6yTn napa-
TUHa- Tucsa abo MUMO- Tucs abo  nenbHUMKU abo
Tuca  6yTu napa- OGiDKHMUMW  6YyTWU MUMO- MUMOBIXK-

NeNbHNUMU BDKHNMM HUMU

3. Mpn akux 3HadyeHHAX M i n BekTopn a(m; 1; -3) i (9; -3; n)
KOJliHeapHi?

A 5} B r il
m = -3, m = 3, m = -3, m = 3, iHWa
n=9 n=-9 n=-9 n=9 BiANOBiAb

4. Tpu AKOMY 3HaYeHHIi X BicTaHb Mi>XK Toukamu A(X; 2; -7) i
5(0; -1; -1) popiBHIOE 7?

A B B r il
_ _ X = 2 abo X = 0 abo HemMae TaKux
Xx=2 x=-2 X = -2 X =2 3HayeHb X
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5. ¥YcTaHoBiTb BiANOBIAHICTL MiX BacCTUBICTIO MPaBUIbHOIO
MHOroKyTHuMKa (1-4) Ta KifbKicTo oro ctopiH (A-4).

BnacTwuBicTb KinbKicTb
CTOpiH

1 BHYTPILLHIN KyT JOPiBHIOE A 8 ABBT

135° 1
2 30BHIiLLHIN KyT gopiBHOE 30° B 9 2
3 30BHIiLHIN KyT Ha 100° meH- B 10 3

LLUWWA, HDK BHYTPILLHINA

4

4 KinbKicTb giaroHanen gopis- I 11
Hioe 35

0 12

6. CTOpPOHM OCHOBW MPAMOT TPUKYTHOI Npu3mn 10 cm, 17 cM i
21 cm. TMowa nepepisy, MPOBeAEHOro 4yepe3 6ivHe pebpo |
MEHLLUY BUCOTY OCHOBMW, AOPIBHIOE 24 cM2. 3HaAiTb [OBXUHY
6i4yHOro peépa npmsmMmu (y cm).

Y nonepefHix Knacax BaM Y)e Tpannanaca nipamiga. Pos-
rMAHEMO L& FeOMETPUYHE TINO AeTa/bHille.

1. Mipamiga Mipamigoro HasnBawTb MHOrorpaH-

HUK, Y SIKOFO OfHa 3 rpaHel — fo-

Bi/IbHUA MHOFokyTHUK (iT Ha3MBalOTb OCHOBOK), a iHLLUI
rpaHi — TPUKYTHUKN 3i CMiJIbHOKO BEPLUVHOLO.

Ha mantoHky 3.1 306pakeHO mipamifgy, OCHOBOK SAKOT € MHO-

rokyTHUK ABCPE. [paHi 3i cnifibHOWO BepLUMHO, Mpo  SKi
OeTbCcsa B O3Ha4yeHHi nipamign, - TpuKyTHUKNM ABP, BCP, CPP,
BEP i AEP. Li rpaHi Ha3mBaloTb GiYHUMU
rpaHaMn nipamign. TX CnifibHY TOYKY -
TOUKy P - Ha3uBalOTb BEPLUMHOKO Ripamigw.
Mipamigy, 306paXkeHy Ha Ma/itoHKY 3.1, Ha-
3nBaloTb nipamigoto PABCEBE. Pebpa nipa-
Mian, SIKI crnony4aroTb BepLUMHY nipamign 3
BepLUMHaAMW OCHOBUW Nipamign, Has3uBaloTb
6iYyHMMM  pebpamu  nipamign. Ha wma-
moHky 3.1 sigpiskn PA, PB, PC, Pb i PE -
6i4HI pebpa nipamigu.
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a Mipamigy Ha3nBalOTb M-KYTHOW, SAKWO Ti OCHOBOK €
M-KYTHUK. TPUKYTHY nNipamify Ha3vBalOTb TakKOXX TeTpae-
OPOM.

Ha mantoHky 3.1 306padKeH0 M’ATUKYTHY mnipamigy.

'l MepneHgMKynsip, NPOBEAEHUI 3 BepLUVMHM Mipamign Ao
|. M/OWMHN OCHOBMW, Ha3MBalTb BUCOTOK nNipamign.

Ha mantoHky 3.1 Bigpizok PK € BucoTow nipamign, Touka
K - ocHoBa BMCOTM.

Iyowa noBHOT NMOBEPXHI Nipamian OOPIBHIOE CyMi MJioLL,
ycix Ti rpaHeit, a njowa 6i4HOI MoBepxHi nipamign —
CyMi nowy, 11 6I4HUX rpaHei.

Mnowa 8M0BH MOBHOI MOBEPXHI MipamiAV BUPKAETLCA Yepes
nnowty BOIYH 1T 6iYHOT NoBepxHi Ta noLy 8ocH OCHOBU Mipamign
hopmynoto:

8M0BH = 80iYH + 80CH.

TeTpaegpa no 30° 3HariTy naowy 6iyHOI
MoBepxHi LBbOro TeTpaegpa, SKWO Iioro
6iuHi pebpa AOPiBHIOWOTL 2 CM, 3 CM i 4 CM.
Po3p’azaHHA. 1) Ha wmantoHky 3.2
306pakeHo TeTpaegp PABC. 3a ymoBOLO:
AAPB = ABPC = AAPC = 30°, PA =2 cm,
PB =3 cm, PC =4 cwm. i

2) 50i4H = Bpae + Bpec + Bpac = ' PAX
X PB + AnAAPB e PB1PC1ANABPC + ) X

X PA1TPC1 AnAAPC = 1 ' HIN30°+(2+3+3+4+2+4)=6,5 (cm2).
2
BignoBigb. 6,5 cm2.

JosecTu, WO Konu B nipamigi

BUKOHYETbCA OfHa 3 [BOX TaKMX YMOB:
yci 6i4Hi pebpa YyTBOPIOOTH 3 MJIOWMHOK
OCHOBM PpIiBHI KyTW ab0o [OBXWMHWU BCiX
6iYHNX pebep piBHI, TO OCHOBOK BUCOTU
nipamign € UeHTpP Kona, onucaHoro
HaBKOJ/10 OCHOBW Mipamian.

AoeegeHHA. 1) Hexaih PAVA2...An - 3a-
haHa nipamiga, Touka K - ocHoBa BMCOTU
PK (man. 3.3).
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2) IIK - npoekuia 6iyHoro pe6pa J1"P Ha NNOLMHY OCHOBW,
Tomy XPJ11K - KyT, WO yTBOptOE BiuHe pebpo PJ11 3 MIOLLMHOK
ocHoBU. AHanoriyHo XPJ/12K - KyT, WO yTBOpIOE 6i4He pebpo

PJ12 3 nAOWMHOIO OCHOBW, ..., XPJINK - KyT, W0 YTBOPIE GiyHe
pe6po PJIn 3 MAOLWMWHOK OCHOBW.

3) Axkwo XP/K = XP/2K = ... = XPJ/InK, 10 {P/1K =
= {P/2k = ... = {PJInK (3a KateToM i NPOTUNEXHUM FOCTPUM
KyTOM). AKwo PJ/11=PN2 = ... = PJIn, To {P/11K = APJ2K = ... =
= {PJInK (3a kaTeTOM I rinoTteHy3ot0). B 060x BuMNagKax maTu-
MeMO BUCHOBOK npo Te, wo K/l = KJ/12 = ... = K/n.

4) OTxe, Touka K HanexXutb NOLWUWHI OCHOBU Mipamign i pis-
HOoBiAfaneHa Bif ycCiX BeplUMH OCHOBW. Tomy Toudka K - UeHTp
KO/ia, OMMCaHoro HaBKosio ocHoeu. B

. . 65
KoxkHe 3 6iuHMX peGep TeTpaeapa LOPiBHIOE g CcM.

OcHOoBOKW nNipamMmign € TPUKYTHUK 3i cTOopoHamu 5 cMm, 5 cMm i
6 cM. 3HaiTM BMUCOTY Mipamigu.

Po3B’sa3aHHA. 1) Hexan PABC - Te-
Tpaegp (man. 3.4), AKUA 3agaHO B YMOBI

65
3apgayi, PA = PB = PC = CM,

AB =AC =5 cm, BC = 6 cm, PK - Bucota
TeTpaegpa.

2) Ockinbkn BCi 6i4HI pebpa TeTpaegpa
piBHi, To Touka K - UeHTp Kofa, onwu-
CaHoro HaBKONIO TpukyTHuka ABC,
AK = N - pagiyc kona.

3) Bukopuctaemo ¢opmyny J1 - ~—, ge a, b, ¢ - CTOPOHU TpU-
KyTHUKa, 8 - Moro nsowa.

4) MNnowy TPUKYTHMKA MOXXHa 3HaWTW 3a hopMmysiolo [epoHa:
A=\lp(p-a)(p-b)(p-c), fe p=a+"+c - niBnepumeTp TpuU-
KyTHUKa. Maemo:

(cwm), B =N/8(8-5)(8-5)(8-6) = 12 (cm2).
5 Topnd =—">—=" (cm).

412 8
6) Y JIIPK (XK = 90°):

BignoBigb. 7,5 cm.

197



€« d € LKL

2. MNpaBwunbHa
nipamiga

Mipamigy HasmBawTb MPaBUILHOLO,
AKLLO TI OCHOBOK € MPaBU/IbHUIA MHOIO-
KYTHUK, a OCHOBa BMCOTU Nipamigu 36ira-
ETbCA i3 LLEHTPOM LibOro MHOTOKYTHMKaA.

Haragaemo, WO LUEHTPOM MpaBUIbHOIO
MHOIOKYTHMKa Ha3MBaloTb LIeHTP OMnucaHoro
HaBKO/I0O HbOro (abo BMAWCAHOrO0 B HbOIO)
kona. Ha mantoHky 3.5 306paxkeHO npa-
BWIbHY TPWUKYTHY nMipamigy, a Ha Ma-
NMOHKY 3.6 - npaBWibHY YOTUPUKYTHY ni-
pamigy. BucoTta KOXHOT nipamign - Bigpisok
PK, Touka K - UeHTp npaBw/ibHOro MHOro-
KYTHUKA, L0 JIEXXNTb B OCHOBI Nipamign.

Bicclo npaBubLHOT MipaMign HasvBaloThb Man. 3.5
npsmMy, sika MiCTUTb 1T BUCOTY.

Ockinbkn AK = BK = CK = BK (man. 3.6),
To APKA = APKB = APKC = APKbB (3a
hBoma kaTtetammn), Tomy PA = PB = PC =
= PP. Otxe,

il yci BiuHi pebpa npaBuabHOT Nipamign
= PiBHi.
Ockinbku AB = BC = CD = DA, 10

APAB = APBC = APCD = APDA (3a TpbOMa
cTopoHamun). OTxe,

yci BiYHI rpaHi NpaBWIbHOT Nipamign — piBHI piBHOGePEHI
TPUKY T HUKWN.

a BucoTty 6i4HOI rpaHi npasu/bHOI Mipamign, NpoBeieHy 3
I BepLUINHW, Ha3MBaKTb anodemoro nipamign.

Ha mantoHky 3.5 PM - BucoTta 6iuHol rpanHi PAC, PM - ogHa
3 anoem nipamign. 3po3ymisio, WO BCi anodeMu npaBuabHOT Mi-
pamign piBHI Mi>K cobolo. AKLO mipamMiga He € NpPaBU/IbHOK, TO
anogemMm BOHa He Mae.

Teopema 1 (Npo niowy 6i4HOT NOBEPXHI MpaBWUALHOT Mi-
pamign). Mnowa 6i4HOI NMoBepPXHi NMpaBWUALHOI Aipamign
LOpPIBHIOE fOOYTKY MiBNepMMeTpa 0CHOBU Ha anodemy.

JoBeneHHA. Hexall y npaBUnbHIA N-KyTHi nipamigi ctopoHa
OCHOBW [AOpiBHIOE a, a arnodgema - |I.

C of ai ani an .
Togi 86iuH = . ©Ockinbkn an = P - nepumetp

OCHOBWU, TO | - niBnepumMeTp ocHoBU. OTXe, 86iuH = pi.
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3HaiT\ naowy MOBHOT MOBEPXHi MpPaBW/bHOT 4OTU-
PUKYTHOT nipamigy, CTOpOHa OCHOBWU SAKOT OOPIBHIOE 6 CM, a BU-
coTa - 4 cm.
Po3B’azaHHA. 1) Ha mantoHky 3.7
300paXeHO MNpaBWibHY YOTUPUKYTHY
nipamigy PABCB, Ab = 6 cM - cTOpoHa
OCHOBMU, AKa € kBagpatom, PK =4 cm -
BUCOTa nipamign.
2) SnoBH Sl4H + 50CH-
3) €och = AD2 = 62 = 36 (cMm2).
4) PM - Bucota i megiaHa APDC. Oc-
Kilbkn M - cepeguHa CD, a K - cepe-
onHa AC, to KM - cepegHsa niHiIA TpukyTHuka ACD. Tomy

(cm).
2 2

5) ¥ {PKM (AK =90°): . . (cm).
6) 80i4H = pl = ~—'& = 60 (cM2).

7) £AN0BH = 60 + 36 = 96 (cm2).
BignoBigb. 96 cm2.

Po3rnsHemMo HainpocTiwi rnepepism
3. Nobynosa nipamign.
nepepisis nipamign Mepepi3 nipamign, AKMiA nNpoxoanTb
yepes3 Apa OiYHMX pebpa, WO He Hase-
»XaTb OAHIN rpaHi, Ha3MBalOTb AiaroHa/bHUM MNepepi3om.
Ha manoHky 3.8 BPD - pgiaroHanb-
HUIA nepepi3 YOTUPMKYTHOT nipamign
PABCD. [iaroHanbHi nepepisn nipa-
Mign - TPUKYTHUKW, OOHIEHO 3 BepLUUH
AKUX € BeplUMHa nipamign, a npoTu-
Nle>XKHa 1 CTOpOHa - fgiaroHasib OCHOBW.

3HaiTM nepumeTp  giaro-
Ha/IbHOI O repepisy NpaBUIbHOT YOTUPU-
KyTHOI nipamigy, CTOpPOHa OCHOBU SIKOT
JopiBHIOE 572 cm, a BiuHe pebpo - 7 cMm. Man. 3.8
Po3B’saA3aHHA. 1) Hexaii PABCD - npaBu/ibHa YOTUPUKYTHa
nipamiga (man. 3.7), PAC - Ti giaroHanbHWin Nepepis.
2) 3a ymoBoto AD = DC = 522 cm, PA =PC = 7 cwm.
3) Y AADC (AD = 90°):
AC =\IAD2+DC2 ="(6>/2)2 + (6n/2)2 = 10 (cm).

4) Topi nepumeTp nepepizy P = 10 + 7 + 7 = 24 (cm).
BignoBigb. 24 cwm.

199



UacTo B 3agayax po3rnsgatoTb nepepisv nipamign, Wo npoxo-
[ATb Yepe3 CTOPOHY OCHOBW Mipamign i nepeTuHatoTb GiUHI pebpa
nipamign.

Y npaBusbHIN TPUKYTHIM nipamigi, cTOpoHa OCHOBU
AKOT OOpPIiBHIOE 4 CM, Yepe3 CTOPOHY OCHOBW MeprneHAUKY/APHO
[0 6iyHOro pebpa npoBedeHO Mepepi3. 3HaWTM MN/OWY LbOro
nepepisy, AKWO BiH YTBOPHE i3 M/OWMHOKO OCHOBU Mipamign
KyT 30°.
Po3B’saA3aHHA. 1) TlMposegemo Yy npa- P
BUNbHIM nipamigi PABC 3 ocHoBoo ABC
Bucoty BM 6iuHoi rpaHi BPC (man. 3.9).
2) ABMC = AAMC (3a gBoma cTOpoOHamu
M KyTOM MDK Humu), Tomy AAMC =
= ABMC = 90°.
3) 3a 0o3Hakow NepneHAVKYNAPHOCTI Nps-
Mol Ta nnowmHn (ABM) = PC. Towmy

ABM - nepepi3, nowy sKoro Tpeba

3HaNTW.

4) CN - Bucota ocHosM nipamign, CN = AB, B

TOMY 3a TEOpPeMOK NpPO TpWU NepneHfUKy- Man. 3.9

napn MN = AB.

5) 3a o03Hakol MeprneHAUKYNAPHOCTI MpAMOl Ta MIOWUHU
maemo (MNC) = AB, Tomy AMNC - KyT, WO YTBOPKE repepis
i3 nnowmHoro ocHosu. 3a ymosoto AMNC = 30°.

6) 8™ =] AB-MN.

7) Y {CBN: CN = 4BC2 -BN2 = Y142 - 22 = 712 = 2>/3 (cm).

8) Y {NMC (AM = 90°): cos AN I\'\/:g

MN (cm).
9) Togpi (cm2).

BignoBigb. 6 cm2

Touui (BepLUMHI)».

Lle Bu3Ha4eHHs Migaasanocs KpUTULI We B AaBHI Yacu. Hanpu-
knag, epoHoM, L0 3anpornoHyBaB Take BM3HAYeHHA nipamigun:
«ue qoirypa, obme>keHa TPUKYTHMKaMK, WO 36iraloThCs B OfHIi
TOouUji, i OCHOBOK SIKOT € MHOTOKY THUK».

Bpyk Teiinop BM3Hauyas Mnipamigy SIK «MHOFOFpaHHUK, Y SIKOro
BCi IpaHi, OKpiM OfHi€l, 36iratoThCA B OfHI TOYLi».
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dpaHuysbknii maTemaTuk AM. JlexxkaHgp (1752-1833) y
CBOI poboTi «Hauana reomeTpii» (1794 p.) Tak BM3Ha4aB nipa-
Mifly: «reoMeTpu4yHe Tifo, YTBOPEHe TPUKYTHUKaMU, SKi 36ira-
I0TbCA B OfHIM TOYui | 3aKiHYYOTbCSA Ha PI3HMX CTOPOHaX
NA0CcKol 0CHOBW». IMicnA LpOro po3’'sAcHBaNOCSA MOHAT TS OCHOBU.
BusHaueHHA Jle>kaHapa 6yno Haf/IMLLIKOBUM, OCKIiNIbKU MiCTWUN0
03HaKW, AKi MO>XKHa BMBECTW 3 iHLUUX.

&, O AKnii MHOTOKYTHUK Ha3vBaloTb nipamifolo? o Lo HasuBawTb oc-

3.2.

3.3.
3.4.
3.5.

3.6.

3.7.

3.8.

3.9.

HOBOI nipamigu, 6i4HMMK rpaHAMM nipamiav, BepLUMHOK nipamign
Ta i 6i4yHMMK pebpamun? o Aky nipamigy HasvBatTb J1-KyTHOK? O Lo
Ha3uBalwTb BUCOTOK nipamign? | Lo HasuBalTb M/OLWE MOBHOI
noBepxHi Nipamign, a Wwo — niowek 6i4HOT NoBepxHi? <3 AKy nipami-
Ly HasuBaloTb npasuibHOK? O Lo HasuBaloTb BiCCO NpaBUIbHOT
nipamign? 1 IYkaxiTb BNacTUBOCTI nNpaBusibHOI nipamign. IWo Ha3u-

BaloTb anoduemoro npaswsbHOI nipamign? < Cchopmyntointe i goBe-
LiTb TeopemMy npo nsowy 6i4HOT NOoBepxHi NpasubLHOI nipamigun,
o Uo Ha3uBaloTb AiaroHasibHUM nepepizom nipamign?

Po3B'sxiTb 3afayi Ta BKanamTe Bnpasu

3.1. HakpecniTb M’ATUKYTHY nNipamigy (ABCBM 3 BepLUMHOKO
B Touui Q. YKaxiTb iT OCHOBY, 6i4Hi rpaHi, 6i4Hi pebpa.
HakpecniTe yoTnpukyTHY nipamigy TKbMW 3 BepuinHoto B
Touui T. ¥YKaxKiTb 1T OCHOBY, G6iuHi rpaHi, GiuHi pebpa.
CKinbkn rpaHeii i ckinibkn pebep mae cemmKyTHa nipamiga?
CKi/IbKM rpaHei i CKiflbKu pebep Mae LLecTUKyTHa nipamiga?
3HalgiTe naowy 6iYHOT MOBEPXHI NPaBU/IbHOT YOTUPUKYTHOT
nipamign, AKWO naowa ofHiel 6i4yHoI rpadi nipamign po-
piBHIOE 15 cm2.

3HanaiTe naowy 6i4HOT MOBEPXHI NPaBUbHOT TPUKYTHOT Mi-
pamign, SKLO naoLia ogHiel 6i4HOT rpaHi gopiBHioe 20 cm2,
MepnMeTp OCHOBWM MpaBW/IbLHOT Nipamign gopisHoe 10 cMm, a
anoema - 3 cMm. 3HangiTb nowy 6i4YHOT MoBepxHi LieT ni-
pamigu.

Anotema npaBubLHOT Nipamign AOpPIiBHIOE 5 cM, a NepuMeTp
OCHOBM - 20 cM. 3HaigiTb naowy 6i4HOT MOBEpPXHI UieT nipa-
mign.

Mnowa noBHOT NoBepxHi Nipamign popisHe 250 cm2, a
naowa i 6i4HOT noBepxHi — 200 cm2. 3HaikgiTe naowy oc-
HOBW Mipamign.

3.10. Tnowa ocHoBM nipamign fopisHioe 16 cm2, a nsowa 6ivHol

noBepxHi - 30 cm2. 3HalgiTb Naowy MNOBHOI MOBEpXHi nipa-
mign.
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3.11. Ywm icHye nipamiga, y AKOI KifIbKiCTb pebep AOpPiBHIOE:
1) 13; 2) 16; 3) 2011; 4) 2012?

3.12. Yn icHye nipamifga, y SKOT Ki/IbKiCTb pebep AOpPIBHIOE:
1) 12; 2) 13; 3) 2008; 4) 2009?

3.13. CTopoHa OCHOBM MpaBW/IbHOT BOCbBMUKYTHOI Mipamign pno-
piBHIOE 5 cm, a anodema - 8 cM. 3HaigiTb naowy 6i4HOT
rnoBepxHi nipamign.

3.14. Anodgema npaBWU/ibHOT LLUECTUKYTHOI nipamMign [AOpiBHIOE
7 CM, a CTOpOHa OCHOBU - 4 cM. 3HanlAiTb naowy 6i4HOT no-
BEPXHI nipamign.

3.15. Anodtema npaBu/ibHOT TPUKYTHOT NipamMign AOPIBHIOE 5 cM,
a CTOpPOHa OCHOBU - 4 CM. 3HalgiTb MIOLWY MNOBHOT NMOBEPXHI
nipamign.

3.16. CTOpoHa OCHOBW MpaBW/IbHOT YOTUPMKYTHOI nipamign no-
piBHIOE 2 cM, a anogyema - 3 cM. 3HalgiTb MN/OWY MOBHOI
noBepxHi nipamign.

3.17. HameT fBNsie cob600 MpaBuibHY YOTUPUKYTHY Nipamigy,
ycCi BiciMm pebep SKOI AOpiBHIOKTL Mo 2 M. CKIiSlbKM KBa-

ApaTHUX MeTpiB TKaHUHU Tpeba ANA NOWNTTHA Takoro Ha-
MeTy? (BignoBigb OKpyrniTe 40 AECATUX KBagpaTHUX MeTPIB.)

3.18. lNMipamiga MegepTa - irpawka, Lo

ABMAE cobo0 TeTpaenp, Yci pebpa
SAKOro [OpiBHIOKTL Mo 9 cm. O6uunc-
NiTe nJiowy NOBHOT TOBEPXHi L€l
irpawkn. (Bignosigb oKpyrniTe o Ae-
CATUX KBagpaTHUX CaHTUMETPIB.)

3.19. 3HalgiTb cymMy M/IOCKUX KyTIiB 4YOTU-
PUKYTHOT nipamign.

3.20. 3HalifiTb CymMy M/IOCKMX KyTIiB TPUKYTHOT nipamign.

3.21. CTopoHa OCHOBU MpPaBW/IbHOT TPUKYTHOT nipamMign AOpiBHIOE
8 cm, a BucoTa - 5 cm. 3HalgiTeb nnowly repepisy nipamigu,
Lo npoxoauTb yepes Ti BUCOTY i BGivHe pebpo.

3.22. CTOpOHa OCHOBW MpaBW/IbHOT YOTUPUKYTHOI nipamign [o-
piBHIOE 372 cM, a BucoTa - 8 cM. 3HalhAiTb njowy pgiaro-
Ha/IbHOr O repepisy uiel nipamign.

3.23. biyHe pebpo npaBW/ILHOT TPUKYTHOI MipamMign [AOPIBHIOE
472 cM i YyTBOPIOE 3 M/IOLVHOK OCHOBM KyT 45°. 3HaigiTb
BUCOTY nipamign Ta CTOPOHY 1T OCHOBW.

3.24. biuHe pebpo MpaBW/ILHOT YOTUPUKYTHOT NMipamMign AOpiBHIOE
473 CcM i YyTBOPIOE 3 M/IOLMHOK OCHOBM KyT 60°. 3HaligiTb
BUCOTY nipamign i CTOPOHY Ti OCHOBW.
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3.25. OcHoBOW Mipamign € NPAMOKYTHUK 3i CTOpoHamMun 6 CM i
8 cM, a OCHOBOK BUCOTU Mipamifgn € To4YKa nepeTuHy Aiaro-
Hanel uboro NPAMOKYTHUKA.

1) OoBepiTb, WO BCi 6i4HI pebpa nipamian piBHI MiXK C06010.
2) 3HangiTe BMCOTY nNipamign, sdKwo 11 6i4He pebpo pfo-
piBHIOE 13 CM.

3.26. OcHoBo nipamign € pom6 3 giaroHanamu 32 cm i 18 cm, a
OCHOBOIO BWCOTM Mipamign € TO4Ka MepeTuHy JAiaroHasnew
pomba. 3HangiTe 6i4HI pebpa nipamign, AKWO T BMCOTa JO-
piBHIOE 12 cMm.

3.27. Mipamiga Xeonca y €runti 3apas
ABNSAE COO0I0 NpPaBUSIbHY YOTUPUKYTHY
nipamigy, CTOpOHa OCHOBM SIKOT MNpwu-
65m3Ho  popiBHioe 300 M, a O6i4vHe
pe6po - 225 m. 3HangiTb BUCOTY Mipa-
Mign Xeorca 3 TOYHICTIO A0 AecAaTux
MeTpa.

3.28. Mipamiga XedpeHa B €rvnTi 3apa3 ABNA€ cob00 NpaBuibHY
YOTUPUKYTHY rMipamify, CTOpOHa OCHOBU AKOT NMPUGAN3HO [0-
piBHtOoe 210,5 M, a BucoTa - 136,4 M. 3HaAiTe 4OBXUHY Oiy-
Horo pebpa nipamign XegpeHa 3 TOYHICTIO A0 AECATMX MeTpa.

3.29. ¥ npaBW/bHIA TPUKYTHIN nipamigi 6i4yHe pebpo pno-
pPiBHIOE 451/3 CM i YTBOPKHE 3 MMOWMHOKO OCHOBU KyT 60°.
3HalgiTb naowy ocHOBU Mipamign Ta i anodgemy.

3.30. ¥ npaBwWibHIilAi 4OTMPUKYTHIN nipamigi 6iuHe pebpo pfo-
piBHIOE 572 CM i YTBOpPIOE 3 MJ/IOLWMHOKO OCHOBU KyT 45°.
3HalgiTb naowy ocHOBU Mipamign Ta i anogemy.

3.31. ¥ npaBuW/bHI YHOTUPUKYTHIN Aipamigi 6i4Hi rpaHi yTBOPIOKOTb
i3 MIoWMHOK OocHOBM KyTu 30°. 3HalhfiTe naowyy NOBHOI Mo-
BepXHi nipamign, AKWoO anodgema nipamign fopiBHIOE 23 cMm.

3.32. Y npaBwWbHIV TPUKYTHIM nipamigi 6i4Hi rpaHi yTBOpIOIOTb
3 MJIOWMHOK OCHOBM KyTu 60°. 3HangiTe naowly MoBHOT
noBepxHi nNipamign, AKUWLO CTOpPOHa OCHOBW Mipamign [Ao-
piBHIOE 4 CM.

3.33. OcHoBoO Mipamign € piBHOGeAPEHUIA TPUKYTHUK 3 OCHOBOHO
8 cm i 6iyHOK cTOopoHO 5 cM. BidHi rpaHi nipamigun, wWwo
MICTATb OiYHi CTOPOHU PIBHOGEAPEHOrO TPUKYTHUKA, rep-
NeHOMKYAPHI 4O OCHOBW, a TPeTs - Haxu/ieHa [0 OCHOBMU
nig Kytom 60°. 3HalgiTe BUCOTY mipamigu.

3.34. OcHoBoOlO MipamMmign € PIBHOCTOPOHHIN TPUKYTHUK 3i CTO-
poHot 8 cMm. [Bi Gi4Hi rpaHi nipamign nepneHANKYNAPHI L0
MOLMHN OCHOBW, a TPeTHa - Haxu/eHa [0 MJIOWMWHU OCHOBMU
nig kytom 30°. 3HaigiTe BUCOTY Ripamigw.
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3.35. ¥ npaBubHI TPUKYTHIN nipamigi naowa 6i4YHOT MoBepxXHi
OOPIBHIOE 24 cM2, a MJIOCKUI KyT Npu BepwuHi - 90°. 3Haii-
LiTb Njouwly OCHOBW Mipamiau.

3.36. ¥ npaBW/bHI YOTUPUKYTHIA nipamigi nsowa 6i4Hoi no-
BEPXHi AOpiBHIOE 243 CM2, a MJIOCKUIA KyT NpV BePLUMHI -
60°. 3HaraiTb N/OLYy OCHOBW Aipamigwn.

3.37. OcHoBOIO NipamMmign € TPUKYTHUK 3i cTopoHamu 13 cMm, 14 cm
i 15 cm. Yci Oi4Hi pebpa nipamign HaxuneHi 40 MJOWMHA
OCHOBM i OgHUM I TUM caMUM KyTOM. 3HaiAiTb OOBXWHU
OiuHMX pebep nipamign, AKWLO 1T BUCOTa AgopiBHOE 19,5 cm.

3.38. OcHoBol nipamign € TPUKYTHUK 3i CTOpOHamMu 4 cm, 13 cm
i 15 cm. Yci 6iuHi pebpa nipamign AOPIBHIOKOTL MO 128 CM.
3HangiTb BUCOTY Nipamigw.

3.39. [JoBegiTb, WO KOAM B Nipamifi BUKOHYETbCA OfHa 3
[BOX TakKMX YMOB: YCi 6i4Hi rpaHi yTBOPIOKOTb i3 M/IOWMHOKO
OCHOBM PIiBHI KyTW abo OOBXXWHU BUCOT YCiX OIYHUX FpaHei
piBHi, TO OCHOBOKO BMCOTW MipamMigu € LeHTp Kosa, Bhnuca-
HOro B OCHOBY Mipamigu.

3.40. OcHoBoO MipamMign € NMPAMOKYTHUIA TPUKYTHUK 3 KateTamu
6 cM i 8 cMm. ¥Yci 6iuHi rpaHi nipamign yTBOPKOKOTHL i3 MJIO-
WMHOK OCHOBU KyTW no 45°. 3HaigiTe naouly NOBHOI MNo-
BepxHi nipamign.

3.41. OcHoBOI NipamMian € TPUKYTHUK 3i cTopoHamu 11 cm, 25 cm
i 30 cM. Bucotum BCix 6i4HMX rpaHel piBHI Mi>K co60t0, a BU-
coTa nipamign fopiBHOE 3 cM. 3HaWAiTb MJIOLLY MOBHOT Mo-
BepxHi nipamign.

3.42. OcHoBow nipamign € pom6 3 giaroHanamu 40 cm i 30 cwm.
BucoTtn BCix 6I4YHMX rpaHen nipamign JOpPiBHIOKTL Mo 13 cwm.
3HaigiTb 4OBXMHY BUCOTU Mipamigu.

3.43. OcHoBoO MipamMign € piBHOGeAPEHVIA TPUKYTHUK 3 OCHOBOHO
6 cm i 6iuHOIO cTOpoHOK 5 cM. BiyHa rpaHb nipamign, wWwo
MICTUTb OCHOBY PiBHOGEApPEHOr0 TPUKYTHUKA, NepneHanKy-
NdpHa [0 MJIOWMHU OCHOBMW, a ABi IHLWI - HaxwuneHi nig
KyToMm 45°. 3HaligiTb BUCOTY Ripamign.

3.44. OcHoBolO MipamMmign € PIBHOCTOPOHHIW TPUKYTHUK 3i CTO-
poHOtO 4 cm. OpgHa 3 OiYHMX rpaHeit Nipamign nepneHauKy-
NdpHa [0 MJIOWMHU OCHOBW, a ABi IHLWI - HaxuneHi nig
KyTOoMm 60°. 3HaligiTe BUCOTY nipamign.

3.45. 3HaigiTb Gi4HY MOBEPXHIO MpPaBUIbLHOT TPUKYTHOT Mipa-
Migu, CTOPOHAa OCHOBW SAAKOT AOPIBHIOE 6 CM, AKLLO M/IOLLMHA,

AKa NpoxXoAnTb Yepe3 CTOPOHY OCHOBW i cepeAvHy BMUCOTU Mi-
pamigmn, HaxuneHa oo nJoWMHM OCHOBM Mig KyToM 60°.
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3.46. Y npaBuW/bHI TPUKYTHI NipamMigi CTOpOHa OCHOBM AOPIBHIOE
4 cM, a NJIOCKMA KyT Npu BepLmHi 60°. Yepes ogHy 3i CTOpPiH
OCHOBM NEPNEHAUKY/IAPHO A0 MNpPOTUeXHoro 6ivyHoro pebpa
npoBefeHO rnepepi3. 3Ha4iTe MOLLY LbOro nepepisy.

3.47. Y npaBW/bHI YOTUPUKYTHIM mipamigi KyT Haxuny 6i4HOro
pebpa fo MAOLVHM OCHOBM AOPiBHIOE 60°. 3HalgiTb TaHreHC
KyTa Haxu/y 6i4HOT rpaHi 40 N/OWMHU OCHOBW.

3.48. Y npaBwbHI TPUKYTHIM nipamigi KyT, WO yTBOPE BivHa
rpaHb i3 M/IOLMHOK OCHOBW, AOPIBHIOE 45°. 3HangiTb TaH-
reHc KyTa, Wo YTBOPOE 6i4He pedpo i3 nAoWMHOK OCHOBU.

XKuTTeBa MaTemMaTUMKa

3.49. WkinbHa AinAHka Mae (opMy NPSAMOKYTHUKAE, PO3Mipu
akoro 10 m i 15 m. INocepeAnHi Hel YUHi Ta yyeHULi LLKOMN pO3-
6UIn KBITHMK Tak, L0 HaBKOJIO HbOrO YTBOpW/Iaca AOpPiXKKa 0f-
HaKoOBOI LUMPUHW. 3HahgiTe LWMPUHY [OPIKKMW, SAKLLO n/oLa
KBiTHMKa CTaHOBUTbL 126 M2

3.50. Wo6 nowTykKaTypuTtu CTiHM KiMHaTW, MOTPiOHO KynuTwn
CyXy CyMiuw i3 po3paxyHKy 6 MIiLWKiB cyMmiwi Ha 5 M2 NoBepxHi
CTiH. LLupnHa KimHaTy cTaHOBUTHL 3,3 M, AOBXWHaA - 5 M, a BU-
cota - 2,7 M. KimHaTta mMae ofHi ABepi Ta oAHe BikHO. LLlnpuHa
asepeir - 0,9 M, BUCOTa - 2 M; WMpPUHA BiKHa - 2 M, BUcoTa -
1,75 M. CKiNnbKn MILLKIB CyXOl cyMmilli cnig KynnTU, AKLLO CTIHN
MOTPiGHO MOLUTYKaATYPUTU MOBHICTHO, Big nignorv o creni?

3aBaaHHS
[MepeBipTe CBOW KOMMETEHTHICTb! x» 3

1. Bigomo, wo npaAma b nepreHAUMKYNsipHa [0 MJIOWNHU a,
nJoWwyHa a napasienbHa NpsaMii ¢. AKMM MoxXe 6yTu B3aemHe
po3MiLLeHHS nNpAMNUX b i ¢?

A napasesnbHi " napanesibHi abo
abo rnepeTuHaKTbCA MUMOBI>KHI
B nepeTvHatoTbCA a60 MUMOGIKHI  []  MEepeTUHaTLCA
B MMMOBIKHI
2. OfHa 3 ocHOB Tpareuii Ha 4 cM MeHLIa, HIDXK iHWa, a cepefHs
NiHiA Tpaneuii JOpiBHIOE 7 cM. 3HaAiTb AOBXXUHY 6ifibLUOT OC-
HOBW TpaneLwit.

A B B r Jil
5 cm 7 cm 8 c™m 9 cm 10 cm
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3. 3HangiTe nowly piBHOGEAPEHOro TPUKYTHUKA, 6i4Ha CTo-
poHa akoro gopiBHOe 17 cMm, a Bmucota - 15 cwm.

A 5] B r il
120 cm2  127,5 cm2 225 cm2 240 cm2  iHLWIA Bignosiab

4. 3HalpiTb KOOpAMHATU BeKTOpa T, SAKWMIA OOPIBHIOE Pi3HUL
BekTOpiB AB-AC, akwo B(-1; 2; 3), C(0; 1, -3), A - po-
Bi/lbHa TOYKa NpocTopy.

A ™n(1; -1; -6) r 7n(-1; -1; 6)
b v(-1; 3; 0) il HEMOXX/IMBO 3HaTK
B T(-1; 1; 6)

5. OpgHa 3 ocHOB Tpaneyii Ha 12 cm
GinbLwa 3a iHWy, a nepumeTp Tpanewyil
popiBHoe 52 cm (auB. Man.). [Aiaro-
Haslb Tpaneuii A[invuTb TrOCTpUii  KyT
HaBniNl. YCTaHOoBITb BiANOBIAHICTb MiX
Bigpiskom (1-4) Ta lAiOro [OBXMHOK

(A-A).
Bigpizok JdoB>KunHa ABBT [
1 MeHLla ocHoBa Tpaneuii A8 cm
2 6inbwa ocHoa Tpaneyii B 10 cm
3 BuUcoTa Tpanewy,ii B16 cm
4 cepefgHsa niHiA Tpaneuit 20 cm

0 22 cm

6. Y piBHOGeapeHOMY TpUKYTHUKY ABC 3 ocHoBolo AB 6icek-
Tpuca KyTa A nepetuHae ctopoHy BC y Touyi A, XAAC = 93°.
3HaligiTe MeEHLWNI 3 KyTIB TPUKYTHUKA (Y rpagycax).

S* 71 NPABWIbHI
Y 4Yiniz MHOIOIrPAHHUKU

Y nonepefHix Knacax BU BXe BUBYAIN MOHATTA MpaBuibHOIoO
MHOrFoky THuKa. Haragaemo, wWo y nnaHimeTpil npaBuUNbHUM
MHOTOKYTHMKOM Ha3nBalOTb MHOTOKYTHUK, Y AKOrO BCi CTOPOHU
piBHI Ta BCi KyTU piBHIi. Y cTepeoMeTpil aHa/IOrivyHO po3rnagatoTb
npasuIbHi MHOMOrpaHHNKN.
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OnyK/iMihi  MHOTOrpaHHUK  Haswu-
1. OsHadeHHna BalOTb MNpaBUIbHUM, SKLLIO BCi MOro
Ta BnacTunsocTi rpaHi — piBHi NpaBUbHI MHOIOKYT-
MpasnibHnX HUKW, a B KOXHIl BepLUMHI MHOFO-
MHOTOrpaHHKIB rpaHHMKa CcxoauTbCsA ofHa W Ta
cama Ki/bKicTb pebep.

Mpuknagom NpaBWIbHOMO MHOrOrpaHHMKa € Ky6. Yci iioro
rpaHi - piBHI KBagpaTu, i B KOXHIili 3 BOCbMU BEPLUNH CXOAUTLCS
no Tpwu pebpa.

AK Bam BigOMO 3 nonepefHix KraciB, iCHye HeCKiHUYeHHO b6a-
rato BUAIB MNpaBW/IbHUX MHOFOKYTHMKIB. Lle BunnuBae 3 TOro,
WO Ki/fIbKICTb CTOPiIH MpPaBW/bHONO MHOIFOKYTHUKa MOXe 6yTu
6yAb-AKNM HaTypa/lbHUM 4YUC/IOM, He MeHWMM HiK 3. [lpoTte
BUAIB MPaBUbHUX MHOFOrpPaHHUKIB YCbOro M’ATb: MPaBWUIbHUN
TeTpaegp, Kyb, okTaeap, gogekaeap, ikocaegp (man. 4.1).

MpaBunbHW Ky6 OkTaenp Jopekaenp Ikocaenp

TeTpaegp M 41
an. 4.

Uucno BepLlUnH, peGep, rpaHeli KOXHOro 3 MNpaBUILHUX MHO-
rorpaHHuKIiB nogaHo B Tabnuvui, sika CMCTeMaTU3ye BAacTUBOCTI
NpaBuIbHUX MHOTOIPaHHVKIB.

o = > 1 a >
=T I oo @ S
m%gm o>’§ Sm._ oS oz ‘D ég—f
£ RSos Sos 22 SF S 3 o S w3
s S5z oTg =S So =3
ITmoT TREI T T o = o
© T Ex SX = @ s S>3
o= S =9 ; s ¥
= x 7 O
MpaBuibHWIA o
1 TeTpaeap 3 3 4 4 6 180
2 Kyb 4 3 12 270°
3 Okrtaegp 3 4 12 240°
4 [opekaenp 5 3 12 20 30 324°
5 IKocaeap 3 5 20 12 30 300°
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Tako>XX 40 BNacTUBOCTEN NMpaBU/IbHUX MHOMOrpaHHUKIB MOXXHa
BiJHECTU TaKy:

yCi ABOrpaHHi Ky TW KOXXHOro 3 NpasBu/ibHNX MHOrOrpaHHUKIB,
AKi YTBOpPEHi gBOMa rpaHaMu 3i cnifibHUM pebpoMm, piBHI.

Y npupogi, TexHiui, NpakTU4YHIiA gisAbHOCTI NOAMHU Tpanns-
OTbCA 06’€KTU, WO MaroTb HOPMY MNpPaBUIbHUX MHOFOrpPaHHUKIB.
dopmy Kyba MaroTb KPUCTa/IM KYXOHHOI coni, Aeski anmasw, au-
TAdi irpawkn. IHWI aniMasn KpUCTanisyroTbesa Yy hOpMi OKTaeapis,
a KpucTanu 3a/1i3HOro Kon4vegaHy MaroTb hopMy Aodekaenpa.

3HaiTM BUCOTM MNpPaBUJIb-

2. Pos3B’a3yBaHHA HOro TeTpaegpa, pebpo HAKOro po-
3ajad i3 NpaBU/bHUMU  PIBHIOE a.
MHOrorpaHHnKamm Po3B’aA3aHHA. 1) OckKifibku npa-

BUIbHWUIA TeTpaedp € BWAOM Mpa-
BW/IbHOT TPUKYTHOT Mipamign, TO OCHOBOK BUCOTU € LIEHTP OC-
HoBW. Ha wMatoHKy 4.2 306paXKeHo
npaBuibHUI TeTpaeap PABC 3 pebpom a.
2) KB - pagiyc Kona, onmcaHoro HaBKOJ1O
MpaBUIbHOIO TPUKYTHMKA 3i CTOPOHOKO &,
KB ="_

3 __
3) Y {PKB ({K = 90°): PK=YIPB? -BK

444

4) AHaNOriYHO MOXXHa 064YNCAUTU THLI
BUCOTU MpPaBU/IbHOIO TeTpaefpa, AKi TakKoXX OyayTb AOpPiBHIO-

a>/6
BaTun 1

3. £N)6
Bignoeiab. | .

3HaliTU KyT MiXK fiaroHansiMm ABOX rpaHen Kyb6a,
WO MatoTb CriflbHY TOUYKY.

Po3B’sa3aHHA. 1) Hexali/IECB/iBiCiBi -
Ky6 (man. 4.3). 3HaligemMo KyT, Hanpuknag,
MK giaroHanamu B/Ti i BCi.

2) Cnonyummo Toukm J11 i Cl. Yci cTo-
poHu TpukyTHUKa J1iCiB € pgiaroHansamun
piBHUX kBagpatie, Tomy J1iB = JiCi =
= CiB.

3) Omxe, {J1iCiB - piBHOCTOPOHHIN,
Tomy {J1iBCi = 60°.

BignoBigb. 60°.
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3HaliTM nnouwly MOBHOI MOBEPXHi ikocaegpa, pebpo

AKOro AO0pPIBHIOE a.

Po3B’a3zaHHA. 1) Yci rpaHi ikocaegpa - piBHI PiBHOCTOPOHHI
TPUKYTHUKN. OCKIJIbKU CTOPOHa LUbOro TPUKYTHUKA [AOPIiBHIOE

a,

s . az2n/3
TO MOro NJoLa JOPIBHIOE |

2) Ycix rpaHein B ikocaegpa 20. Tomy nsiowia NOBHOI MOBEPXHi

3M0BH =

Bignosiab. 5n/3a2.

4.2,

4.4,

4.5

BueHHA Npo npasubHi MHOFOrPaHHUKN Mic-

TUTbCA B ocTaHHin, X111, kHmkui EBkniga

«Hauana». CriouaTky EBKnif ycTaHOB/MOE
iCHYBaHHS LMX MHOTOrpaHHMKIB i Mokasye, K iX MO>KHa BnucaTwu
y cepy. A NOTiM A0BOANTH, WO, KPiM MATU npaBubHUX MHOro-
rpaHHMKIB, Npo fAKi Fge MoBa B UbOMY naparpadi MigpyyHUKa, iH-
LLIMX He iCHYE.

Jeski BijOMOCTIi MNP0 MHOrOrpaHHUKU Manu e AaBHi >KuUTeni
€rmnTy. [JaBHborpeubkuii maTemaTuk MNMpokn (V ¢T.) nobygosy
MATU NpaBUbHNUX MHOrorpaHHUKIB npunucye Micaropy. OaHak,
AK Oyno BCTaHOBMEHO Mi3Hiwe, lMicharop Mir 3HaTU TiflbKK rek-
caegp (ky6), TeTpaelp i Lodekaenp, OCKi/IbKM OKTaefp i iKo-
caegp 6yno, iMOBIpHO, BiAKpUTO M TeeTeToM AQIHCbKAM Yy
IVcT. 1o H. e

O fkmii MHOrorpaHHUK HasvBawTb MpaBUNbHMM? O Aki BUAM Npa-
BW/IbHUX MHOFOrpaHHWKIiB BW 3HaeTe? O ONWWiTb, KOPUCTYOUYUCH
Tabnmueo, BNacTMBOCTI MPaBUIbHUX MHOMOrpaHHUKIB.

Po3B'sXiTb 33fadi Ta BKanaiTe Bnpasu

4.1. 3HaigiTb N/oWy NOBHOI MOBEPXHI OKTaegpa, SAKWO
naowla ogHiel rpaHi fOpiBHIOE 2 AM2.

3HaigiTb Naowy NOBHOT MOBEPXHI Ky0a, SKLLO0 MaoLwa OgHIel
rpaHi fopiBHOE 9 cM2.
4.3. 3HaligiTb naowy MNOBHOI MOBEPXHi Kyba, SKLWO #oro
pebpo AOpPIBHIOE 2 CM.

3HaliiTe M/oLy MOBHOI MOBEPXHI MpaBU/IbLHOIO TeTpaeapa,
pebpo AKOro AOPIBHIOE 4 CM.

. 3HaligiTb giaroHanb Kyba, pebpo SIKOro JopiBHIOE 1 AM.

209



4.6. 3HaigiTb Nnouwy rpaHi Ky6a, AKWO giaroHanb Li€eT rpaHi go-
piBHIOE 6 CM.

4.7. Mnowa noBHOI NOBEPXHI OKTaegpa AOPiBHIOE 8>/3 cM2. 3Haii-
OiTb JOBXMHY pebpa oKTaepa.

4.8. Tnowa MoBHOT MOBepXHi ikocaegpa fAopiBHe 8073 cm2.
3HaigiTb 4OBXMHY pebpa ikocaegpa.

4.9. Pebpo Kyb6a pnopiBHHOE 8 cMm. lnowa NOBHOT MOBEPXHI
[ofeKaefpa [OPIBHIOE M/OWi MOBHOI MOBEPXHi Kyb6a. 3Haii-
LiTb Niouwy OAHIET rpaHi Aofekaeapa.

4.10. MNnowa ofHiel rpaHi gonekaeapa AopisHOe 8 am2. Tnowa
MOBHOT MOBEPXHI fojeKaefpa [AOPIBHIOE MOLLI MOBHOT Mo-
BEPXHi Kyba. 3HaiaiTb JOBXUHY pebpa Kyba.

4.11. 3HangiTb Cymy BCiX MJIOCKMX KyTIiB MNpW BCIX BepLUMHax
ikocaegpa.

4.12. 3HaligiTb CyMy BCIX MMIOCKUX KyTiB MNPV BCiX BEpLUMHAX OK-
Taeapa.

4.13. P/ZIBC - npaBwibHWIA TeTpaegp, Touka O - UEHTp rpaHi
NBC, Touku Mi, Bi, Ci - cepeguHn pe6ep P/, PB i PC Big-
noeigHo. Josepite, wo PJ/1iBiCi Tako)X npaBwWibHWIA Te-
Tpaeap.

4.14. Y ky6i JIBCBNibiCiBi ueHTp BepxXHbOI OCHOBM TOoudka P
crnonyyvyeHa 3 BepwuHamu J1, B, C i B. [JoBepgitb, wWo
P/IBCB - npaBwibHa nipamiga.

4.15. Pebpo okTaegpa AOpPIBHIOE a. 3HalAiTb BiACTaHb MiXK Mpo-
TUNEXHMMW BepLUMHaMWN OKTaejpa.

4.16. Bncota npaBW/IbLHOrO TeTpaegpa AOpiBHOE 4. 3HaigiTb
pebpo NpaBuLHOrO TeTpaeapa.

4.17. 3HangiTe ABOrpaHHi KyTu NpaBw/IbHOrO TeTpaegpa.

4.18. 3HangiTb KyTu, WO YTBOPKOTL Gi4HI pebpa npaBwu/ib-
HOro TeTpaegpa i3 NJOWMHOK OCHOBW.

4.19. 1) [oBegiTb, WO LEHTPU rpaHelr OKTaegpa € BepLUMHaMU
Kyb6a.
2) 3HaligiTe pebpo Kyba, SAKLLO pebpo OoKTaegpa AOPIBHIOE a.
4.20. 1) OoBediTb, WO LEHTPU rpaHeil Kyba € BepLUMHaMKM OKTaeapa.
2) 3HaligiTe pebpo oKTaedpa, SKLLO pebpo Kyba AOpPIBHIOE a.
4.21. (MpakTunyHa gisaneHicTbh.) KyniTh ABa NakeTun COKy OfHa-
KOBOro 06’eMy: OAVH, O Mae (hopMy NPAMOKYTHOro napase-
neninega, iHWWIA - nNpaBWIbHOrO TeTpaeapa. BukoHalite
BiAMOBIAHI 06YMCNEHHS Ta BCTaHOBITb, Ha SAKWI 3 MNakeTiB
[OJ1 COKY BUTPATUNN MeHLLUE MaTepiasy.
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XXUTTEBa MaTeMaTUKa

4.22. Ons SKICHOTO BMPOLLLYBaHHSA OAHIET pOCnvHM Oypsika Mo-
TpibHa nsiowa, Wwo mae ¢opmMy KBagpaTa 3i cTopoHot 30 cwm.
CKiNlbKM pocnvH 6ypsika MOXXHa BUPOCTUTW Ha ropoji KBaapaTHOT
thopmu 3i ctopoHoro 31,5 m?

4.23. OgHOro pynoHy Lwinanep BUcTayae A9 06KMNet0BaHHA CMyru
Big nignorv pfo creni 3aBwmpwku 1,6 M. CKiJlbKM PYNOHIB
wnasep noTpibHO KynuTU ANs OOKIeloBaHHA MPSAMOKYTHOI KiM-
HaTtu po3mipamu 3,7 M X 4,6 m?

MigroTrymnTeca 4O BUBYEHHSA HOBOro MaTepiany

4.24. 3HaifiTb [OBXMHY KOMa, pagiyc SKOro AOpPiBHIOE:

1) 3 om; 2) 5 cm.
4.25. 3HaigiTb naowy Kpyra, pagiyc SiKOro AOpiBHIOE:
1) 7 cwm; 2) 4 gm.

4.26. Y Koni, pagiyc AKOro AopisHiOe 13 cMm, NpoBeAeHO Xopay 3aB-
LOBXKM 24 cMm. 3HaigiTh BigCcTaHb Bif LEHTpa Kona A0 XOopauw.

3aBoaHHA >> A
[MepeBipTe CBOWO KOMMETEHTHICTH! No 4

1. [diaroHasib NpPAMOKYTHMKa [OOpPiBHWOE 12 cm. 3HanigiTb
MeHLLY CTOPOHY MNPAMOKYTHWKA, SAKLLO JiaroHasli nepeTuHa-
IOTbCA Mif KyTOM 60°.

A [5) B r il
BU3HAUUTU
4 cm 6 cm 6-T3 cMm 9 cm
HEMOXX/TNBO

2. Y npaBwWbHI YOTUPUKYTHI MpU3Mi giaroHaslb OCHOBU A0-
piBHIOE 5>/2 cM, a 6iuHe pebpo - 8 cM. 3HaAiTb Naowy Gi4HOI
MOBEPXHi NPU3MMN.

A 5} B r a
160 cm2 40™2 cm2 16072 cm2 80 cm2  iHLIA BignoBsigb

3. Akuin KyT yTBOpOIOTL BekTOopu a(-1; 2; 4) i (8; 0; 2)?
A b B r i
0° 30° 45° 60° 90°
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4. CtopoHa AB pomba ABCB Hanexxutb MOLWWHI a, a CTopoHa
Cb He HaneXunTb NAOWUHI a. fK po3TawloBaHa npsava Cb Big-
HOCHO MNoWMHN a?

A 5) B r )il
napanenbHa neprneHaM-  napa- rnepeTuHae nepeTUHae
abo KynspHa  nenbHa  abo nepneH-
nepeTuHae OVIKYNsipHa

5. Ha manoHKy 3006paKeHO MpsAMOKYTHUNA
napanenenineq ABCBAIBICIB1, y skoro - 7
cTopoHu ocHoBu AB = 3, AB = 4, a BucoTta /1

BBl = 12. ¥CcTaHOBITb BigNOBIiAHICTb MiX re- | A
OMETPUYHOIO BennumHow (1-4) Ta 11 4unc- C

NnoBuM 3HauyeHHAM (A-1).

MeomeTpuyHa BeNnUMHa Hucnose

P 3HaA4YeHHs

1 piaroHanb napaneneninega A 192 ABBTIA
2 nsowa giaroHanbHOro b 144

rnepepisy napaseneninega
3 cyMma OOBXMH Yycix pebep B 76
napaseneninega
4 nnola NoBHOT NMOBEPXHI r 60
napasieneninega
n 13

6. OcHoBa piBHOGeAPEHOr0 TPUKYTHMKA BIAHOCUTLCA [0 WOro
BUCOTU, MPOBEAEHOI 4O OCHOBW, SIK 3 : 2, 6GiYHa CTOpOHa Tpw-
KyTHUKa JopiBHIOE 20 cm. 3HangiTb NepumeTp TPUKYTHUKA

(v cm).

JomaluHs camocTiiHa po6oTta Ne 1

Ko>kHe 3aBAaHHA Mae no 4oTwupw BapiaHTu Bignosigi (A-IN),
cepes AKUX NvLLIe OAVH € NpaBuibHUM. O6epiTb NpaBuibHUI Ba-
piaHT Bignosigi.

1. Y npusmi nsowa 6i4HOT MOBEPXHi AOpiBHIOE 24 cm2, a
naoLia NoBHOT NOBEPXHI - 36 cM2. 3HaigiTb MNOLLY OCHOBMW.

A. 60 cm? B. 12 cwm? B. 6 cm2 I 4 cm?

2. OouH 3 KYTIiB YOTUPUKYTHUKA, LLIO € OCHOBOK Mapanesneni-
nepa, fopieHioe 100°. AKOMY 3HAYEHHIO MOXXe A0piBHIOBATU
IHWNIA KyT LUbOro YOTUPUKYTHUKA?

A. 120° Bb. 110° B. 90° . 80°
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11.

Mnowa 6i4HOT NOBEPXHi NPaBW/IbHOT LWECTUKYTHOI nipamian
gopisHioe 30 cm2. 3HalgiTe naowy oAHIel 6IYHOT rpaHi el
nipamigu.

A. 6 cm? B. 5 cm? B. 180 cm2 TI. 3 cm2

4. BucoTta noxusaol npusMm AopiBHIOE 6 cM. 3HaiaiTb GiuHe
pebpo Mpm3mMu, SKLLO BOHO YTBOPKE 3 M/IOLLMHOK OCHOBU
KyT 45°.

A. 6>/2 cm B. 6 cm B. 12 cm . 6>/3 cwm

CTOpOHM OCHOBM MPSMOKYTHOro napanesieninega Aopis-
HIOTb 5 cm i 12 cm, a BucoTa - 4 cm. 3HanigiTe naowy gia-
roHa/IbHOro nepepisy napaneneninega.

A. 20 cm? B. 48 cm2 B. 52 cm? . 136 cm?

AnocemMa npasBuNbHOT YOTUPUKYTHOT Mipamign [OOpPiBHIOE
5 cm, a cTopoHa OCHOBM - 8 cM. 3HalAiTb Mowy NOBHOI NO-
BEpXHi nipamign.

A. 80 cm2 B. 144 cm2

B. 224 cm2 T. (60 + 1°8) cm?

7. Y npaBwWibHI TPUKYTHI NpU3Mi MefiaHa OCHOBW JOPIBHIOE
2a/3 cm. 3HangiTb naowy 6iYHOT NOBEPXHI LiET MPM3MM, AKLLO
piaroHasib 6i4YHOT rpaHi YTBOPHOE 3 BUCOTOK KYT 45°.
A. 16 cm? B. 36 cm2 B. 96 cm2 . 48 cm2

OcHoBol nipamign € piBHOGeApPEHUA TPUKYTHUK 3 OCHOBOKO
6 cm i 6i4HONO cTOpoHOKO 5 cM. BidHi rpaHi nipamigun, wWwo
MICTATb OiYHi CTOPOHU pPIBHOGEAPEHOrO TPUKYTHUKA, rep-
NeHOMKYAPHI A0 OCHOBW, a TPeTs HaxwuieHa A0 MNIOLMHU
OCHOBU Mig KyToMm 60°. 3HaigiTe BUCOTY mipamigu.

A. 4-\/3 cm B. 4 cm B. /I cM . 3n/3 cm
>/3

3HalgiTb CyMy BCiX MJIOCKUX KyTIiB MpU BCiX BepLUMHaX Mnpa-
BW/IbHOIO TeTpaezapa.
A. 1080° B. 180° B. 720° . 1800°

10. 3HanaiTb BiAHOLUEHHS MJOLLi HaWOINbLIOro AiaroHasb-
HOro nepepisy NpaBU/IbHOT LUECTUKYTHOI NPU3MM A0 NJIoLwi
ioro OCHOBW, AKLLO BMCOTa MPU3MW OOPIBHIOE CTOPOHI OcC-
HOBW.

A. 2:3n/3 b.4:3n/3 B.2:n/3 r.2:1

OcCHOBOIO MpPAMOro napasieneninega € pom6, nowa SKoro
[OpIBHIOE 24 cm2. T1nowi aiaroHaslbHUX repepisiB napasnersne-
ninega gopisHioTb 30 cm?2 1 40 cm2. 3HaldiTb BUCOTY Mapa-
neneninepga.

A. 4 c™m B. 3 cm B. 6 cm .5cm
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12.

OcHOBOK MipamMign € MPAMOKYTHUIA TPUKYTHUK 3 KaTeTamu
3 cMm i 4 cMm. Yci 6iuHI rpaHi nipamign HaxwuneHi o nno-
LWMHM OCHOBWM Nig KyToM 60°. 3HaigiTe naouwyy MOBHOI Mo-
BepxHi nipamign.

A. 18 cmmo B. 12 cm2 B. 24 cm2 . 20 cm2

3aBaHHA ON1s nepeBipKW 3HaHb 00 88 1—4 J

1. Y npusmi nsowa 6i4HOT MOBEPXHI AOPIBHIOE 28 cM2, a
naoua ocHOBM - 12 cm2. 3HalgiTb Maowy MNOBHOI MOBEPXHI
npu3mu.

. Un e napanenenineiom YOTUPUKYTHA NPU3Ma, B OCHOBI SKOT

NEXXUTb YOTUPUKYTHUK, KyTU $SKOro BignoBigHO [opis-
HIOKOTb:

1) 30°, 150°, 30°, 150°; 2) 20°, 160°, 30°, 150°?

. BHaligiTe nsiowy 6i4HOT NOBEPXHI MpPaBWAbHOT M’ATUKYTHOT

nipamign, SKLWO MaoLa ogHIel 6iYHOT rpaHi JOPIBHIOE 8 cMm2.
4. biyHe pebpo NoxXmnoi Npmn3Mn JopiBHIOE 8-V/3 cm i YTBOPIOE
3 MMIOWMHOK OCHOBW KyT 60°. 3HaigiTb BUCOTY NPU3MW.

. CTOPOHM OCHOBM MPSIMOKYTHOrO rnapaseneninesa [nopis-

HIOOTb 7 CM i 24 cMm, a BMcoTa - 5 cM. 3HaigiTb naowy:
1) piaroHanbHOro nNepepisy napanenenineaa;
2) NOBHOI NOBepxXHi nNapasneneninena.

6. Anoema nNpaBUNbLHOT TPUKYTHOT NipamMign JOpIiBHIOE 5 cMm, a

4.
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CTOpPOHa OCHOBM - 6 cM. 3HahgiTb MNOLLY MOBHOT MOBEPXHI
nipamigw.

7. Y npaBUbHIA YOTUPUKYTHIW NPU3MI giaroHaslb OCHOBU [O-
piBHIOE 6n/2 cMm. 3HalgiTe naowy 6i4HOI MoBepxHi  Ui€el
npu3Mmn, AKLWO AiaroHanb MpU3MM YTBOPIOE 3 BiYHUM pebpom
KyT 45°.

8. OcHoBOIO NpAMOro napasneneninega € napasienorpamM 3 Tynum
KyToM 150° i naoweto 15 cm2. Mnowi 6i4HNX rpaHeil napane-
neninega fopiBHOTL 20 cm2 | 24 cm2. 3HaldiTb BUCOTY Ma-
paneneninega.

JoaaTkKoBi 3aBAaHHs

9. Pebpo kyb6a fopiBHIOE 4 cM. n0LWa NOBHOT NOBEPXHi Kyb6a
[OPIBHIOE MJIOLWLi TMOBHOT MNOBEPXHI OKTaegpa. 3Hahgitb
naoLy oAHI€el rpaHi okTaeapa.

10. OcHoBoto nipamign € pomb6 3 giaroHansamm 12 cm i 16 cwm.
Yci 6iuHi rpaHi nipamign yTBOPHOKOTb 3 MJOWMHOKO OCHOBU
KyTu no 45°. 3HaigiTe naowy NoBHOI MOBEPXHI Nipamign.



TINA
OBEPTAHHA

Y LbOMY PO3AI/I BU:

3rafaeTe reoMeTpUyHi Tina:
LMNIHAP, KOHYC, KY/IO;

Li3HaeTecs npo Tina
obepTaHHSA, nepepisn
BULLE3ragaHux Tis;

HaBunTeca 6yaysaTu
306paXkeHHsa umniHapa,
KOHyca Ta Kyni, X
€M1EMEHTIB | HaMNpPOCTILWMNX
rnepepisiB; 064yMcnoBaTU
OCHOBHIi enemMeHTU uuniHgpa,
KOHYyca Ta Ky/ii.



PO34In 2

r3 £5 TIIA OBEPTAHHS.
Y LANIHOP

Y KiNbKOX nonepegHix naparpadax BU PO3rAsHYNU oauH 3
BUAIB FEOMETPUYHMX TiNl — MHOFOrpaHHUK. IHWWM BUAOM reome-
TPUYHUX TiN, AKi BMBYalOTb Yy LUKIJIbBHOMY KypcCi reomeTpii, €
TiNno obepTaHHA: UMNiHAP, KOHYC, KA.

CrnoyaTKy pO3rnsiHEMO 3arasibHe MOHATTA TiNl 06epTaHHS.

Hexali [eskuii nnockuini - onyKwuii
1. Tina obepTaHHA MHOFOKyTHUK ABCbK 06epTaeTbes
HaBKO/I0O Hepyxomoi MnpaAMoTl, WO
MicTUTb cTOpoHY AB (Man. 5.1). Toai KOXHa TO4Ka, L0 HaeXUTb
MHOTOKYTHUKY, KpiM TOYOK, LLO HaneXaTb CTOpoHi AB, onucye
KOJI0, LEHTP SIKOF0 Ha/eXXuTb npsamivi AB. Mpu ubOMy BECb MHOFO-
KyTHUK ABCbK onuncye Tino obepTaHHsa, npavy AB Ha3uBalOTb
BiCCIO LbOro Tina obepTaHHA. MNnowmrHa, wo npoxoauTb Hepes Bicb
Tina obepTaHHSA, NepeTUHaE Moro no geskiin girypi. Lo dirypy Ha-
31MBal0Tb OCbOBUM nNepepizom. OCbOBUM Mepepi3oM Tisla obepTaHHS,
306paXkeHOro Ha MasitoHKy 5.1, € MHOrokyTHUK CIKKIMICL

Man. 5.1

MoBepxHIO, yTBOpeHY 06epTaHHAM namaHoi BCbKA HaBKoO
npamMoi AB, Ha3MBalOTbL MOBEPXHEHD O6epTaHHS.

AKWo TiNno obepTaHHA, WO yTBOpeHe 06epTaHHAM MHOFOKYT-
Hnka ABCbK, nepeTHYTM NNOWMHOK, MNeprneHanKyNapHOK [0
npamoi Ab, To B rnepepisi OTPUMAEMO KpPyr, LEHTP AKOro Hase-
»XaTnme npamin AB.

Tak NpMxXoaMMO A0 O3HAYeHHS Tisla obepTaHHA (y HaMnpocCTi-
oMy BUNAAKy), AKUM OyAemMO KOPUCTYBATUCA Y LWKINIbHOMY
Kypci reomeTpit.

1 Tinom obepTaHHA HasMBarTb TaKe Tiflo, SKe NIoWMHaMW,
nepneHAVKYNApHUMU A0 fedakol npamoi (oci obepTaHHS),
MepeTUHAETLCSA MO Kpyrax i3 LeHTpamMm Ha Ui Npsmii.

Y 3aranbHOMY BUrAagi: TifIOM ob6epTaHHA Ha3vMBalTb leo-
MeTpuUYHe TiNo, YTBOPeHe 06epTaHHAM [AesAKOT NAoCcKoil hirypu
HaBKoOJ10 hiKCcOBaHOI NPAMOT, AKY Ha3nBalTh BICCIO 06epTaHHS.
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Mpuknagamy Tin o6epTaHHA, WO TpanaarTbea B MNo6yTi, €
bouka, abkka, asura towo (man. 5.2).

2. Uwnningp LinniHopoM HasmBalTb reoMeTpuyHe

TifIo, yTBOpeHe o06epTaHHAM MPSMO-

KyTHMKa HaBKO/1I0 OCi, ika MICTUTb OAHY 3 WOro CTOpiH
(man. 5.3).

Ha mantoHky 5.3 npamokyTHUK OOiAiA 06epTaeTbCAa HaBKOJIO
NPAMOT, WO MICTUTL CTOPoHY OOI LbOro NPAMOKYTHUKA, NpsMa
OOIi € Bicclo uuniHapa, YTBOPEHOro B pesysbTaTi Lboro obep-
TaHHA. CTopoHM NpAMOKYTHUKa OA i OiAi ONuUCYTb PIBHI MiXK
co6010 KPYru, WO HaseXaTb napasesibHUM naowmHam. Lii kpyrun
Ha3MBalOTb OCHOBaMW uuniiHApa, TX pagiyc - pagiycomMm uuniHgpa,
piameTp - giameTpom umniHgpa. Ha mantoHky 5.3: OA i OlAl -
pagiycu uuniHgpa. NoBepxHIO, YTBOPeHY 06epTaHHSAM CTOPOHMU
AAi napanenbHO OCi UWiHAPa, Ha3uBakTb OGIYHOK MOBEPXHEHD
ymniHgpa. Ko>xHui BIgpi3oK LIET MoBepxHi (a TakKoXX MOro [o.-
XKUHY), WO napanenbHUi i JopiBHIOE Bigpisky AAI, HasuBaloTb
TBipHOO uuniHgpa. Ha mamoHky 5.3: AAi, BBIi, CCi - TBipHi
unniHgpa. BigctaHb MidXK MoWMHaMM OCHOB, AKa OOPIBHIOE A0-
BXXWHI TBIpHOT UuniHApa, Ha3MBaloTb BUCOTOK LuniHApA.

MpsaMOKYTHUK, AiaroHanb SKOro fopiBHie 13 cm, a

OflHa 3i CTOpiH Ha 7 CM MeHLUa 3a iHLWY, 06epTaeTbCA HaBKOMO
OiNbLLIOT CTOPOHU. 3HaTK pagiyc i BUCOTY OTPMMaHOro uuaiHgpa.

Po3B’a3aHHA. 1) Hexali npamokyTHUK AOOIAI 06epTaeTbes
HaBkono oci OOi, O0i > OA (man. 5.3).

2) Hexaih OA = x (cm), Tomi OOl = x + 7 (cm). 3a yMOBOI
OiA = 13 cM. Maemo x2 + (X + 7)2 = i32; 2x2 + i4x - i20 = 0;
X2 +7x - 60 = 0; xi =5 (cM); X2 = -12 - He NiAXOANTb.

3) Omxe, paagiyc ymniHgpa OA = 5 cMm, a Bucota AAi = OOi =
=5+7=12 (cm).

BignosBigb. Pagiyc - 5 cm; Bucota - 12 cm.
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3ayBaXkKMMO, WO MPUPOAHO Mo3HavaTtun pagiyc uuniHgpa ni-
Tepoto I, a BUcoTy - nitepoto K. Togi BignoBigb A0 nonepeaHbol
3aga4i MOXKHa 3anucatn Tak: r =5 cMm; K = 12 cm.

dopmy yuniHApa MarTb 6araTo npegmeTiB Nobyty Ta Tex-
HiKN: Banu, poOTOp i CcTatop ABUryHa, 6GaTtapei KOHAeHCaTopis,
Tpybu, 6aluTn, A3BiHULI, KOMOHaAM TOLLO.

) ) Mepepi3 uyuniHopa NIOWWHOK, SKa

3. Mepepi3n unniHapa  npoxoanTb 4epes Oro BiCb, Ha3w-

naowmHamun BalOTb OCbOBUM Mepepi3oM uuniHgpa

(man. 5.4). OcboBuiA nNepepi3 uun-

niHgpa - MPAMOKYTHUK, oAHa 3i CTOpiH SAKOro AOpiBHIOE Aia-

MeTpy LMIiHApa, a iHwa - hnoro BmcoTi. Ha mantoHKy 5.4 npsmo-

KyTHUK ABBiJli - ocboBuii nepepi3 yuniHgpa, JIb - pgiameTp

unniHgpa, J1/1i - TBipHa, WO AOPIBHIOE BUCOTI uuniHgpa. AKuio

OCbOBMM Mepepi3oM uwuiiHgpa € KeBagpaT, TO Woro iHoAi Hasu-
BalOTb PIBHOCTOPOHHIM.

JoBXVHa Ko/na OCHOBM  LM-
niHppa popisHOe 150 cM, a giaroHanb OCbo-
BOro nepepisy - 17 cm. 3HaiTm TBIpHY
unniHgpa.

Po3B’a3aHHA. 1) Hexal J1ib - pgiaroHanb
OCbOBOro nepepisy uuniHgpa (man. 5.4),
Nib = 17 cwm.

2) MNo3Hauumo pagiyc uuniHgpa - r. Togi
3a ymoBow 2nr = 15n, 3Bigku 2r = 15 cm,
Tomy J16 = 2r = 15 cm.

3) Y AJITIB (XJ/1=90°): AAl = ~"AlB2 -AB2 =

= /172 -152 = 8 (cm).

Man. 5.4

BignoBigb. 8 cm.

Bigpi3ok, WO crony4vae LEHTP
BEPXHbOI OCHOBU LW/IHAPA 3 TOYKOK Ko/a
HWKHBOT OCHOBW, AOPIiBHIOE 12 CM i yTBO-
PHOE 3 MJIOWMNHOK HMXKHLOT OCHOBU KYT 60°.
3HaiTM nfowy OCbOBOro Mepepiszy UU-
niHgpa.
Po3B’sa3aHHA. 1) Hexaiin OiC - Bigpi3oK,
WO cnojsiy4yae LEHTP BEPXHbOI OCHOBU -
Touky Oi - 3 Toukol C KOjia HWKHBLOT OC-
HoBM (Man. 5.5), OIC = 12 cm (3a YMOBOIO).
OC - npoekuisa OIC Ha NAOWMHY HUKHLOT
OCHOBU, TOMy ZOICO - KyT, WO YTBOPOE
Bigpi3ok OIC 3 N/OWMHOK HUXKHBLOI OC-
HoBW. 3a ymoBsorw ZOiCO = 60°.
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2) Y {OO0iC (a0 = 90°):
OO0i = 0iIC 1 NinAOICO = i2BiN60° = ' (cm);
2

OC = OiC ' coitAOICO = i2c0ii60° = ) ' (cm).

3) AAiBiB - ocboBuii nepepis, AAi = OO0i = 6>/3 cm,
AB=2:A0=2:0C=2"+6=12 (cm).

4) Topi nnowa giaroHasibHOro repepisy

8 = AB 1 AAIi = 12 + 6>/3 =725/3 (cm2).

BignoBigb. 7273 cm2.

Mepepizom yuniHApa NIOWNHOK, AKa
napasiesibHa MJOWMHI OCHOBU, € KPVYT,
WO AOPIBHIOE KPYry OCHOBM uuAiHApa
(man. 5.6). [AiiicHO, KO>XHa Touka A2
TBipHOT AAI 3HaxoauTbcsa Bifg oci OOi
Ha BigcTaHi A202, WO [JopiBHIOE pa-
piycy AO, ockinibkn AOO2A2 - npsaAMo-
KYTHUK.

Mepepizom yuiiHApa NNOLWMHOW, Na-
panenbHOK Oci uuniHApa, € NPAMOKYT-
HUK. Ha mMasiioHKy 5.7 NpAMOKYTHUK
AAIBIiB - nepepi3 uwniHgpa nowu-
Hoto, napanensHoto oci uuniHgpa OOi.
ABi noro ctopoHn: AAi i BBi - TBIipHI
umniHgpa, a asi iHwi: AB i AiBi - napa-
NnenbHi Ta piBHI XOpAn OCHOB.

MapanenbHo oci yuniiHgpa
NpPoOBeAEeHO M/IOWMHY, SKa BiATUHaE
Bif Kona ocHoBu ayry 60°. Papiyc oc-
HOBW UMNiHApa JOopiBHIOE 4 CM, a BU-
cota - 3 cM. 3HangiTb nepumeTp
OTpUMaHOro nepepisy.
Po3B’saA3aHHA. 1) Hexali ABB1A1 - nepepi3, WO 3agaHo B
ymoBi (man. 5.7), OA = OB = 4 cm, AAl = 3 cm, AAOB = 60°.
2) Ockinbku OA = OB, 10 AAOB - piBHOGegpeHuii. AOAB =
180° —60°
= AOBA = = 60°. Tomy LAOB - piBHOCTOPOHHIN,
AB = OA =4 cwm.
3) OTxe, nepumeTp nepepizy P = 2(AAl + AB) = 2(3 + 4) =
= 14 (cm).

BignoBigb. 14 cwm.
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5.2.

5.3.

5.4.

5.5.

5.6.

5.7.
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Po3B'sXXiTb 3aaui Ta BMKOHaTe BNpasu

5.1. (YcHo.) HaBegiTb npukniagm nobyToBMX NpegMmeTiB, LWO
MaroTb popMy LMIiHAPA.

Ha manoHKy 5.8 306pakeHO uuniHgp, y sakoro O i Ol -
LLeHTPWU OCHOB. $IK Ha3nBalTb BiAPI30K:

1) KKTr, 2) OiAi; 3) NB?

Ha mantoHky 5.8 306pakeHO LuuiiHAP, Y

Akoro O i Oi - UeHTpW OCHOB. HAK Has3u-

BatOTb Bifpi3oK:

1) MMr,  2) BICI, 3) 0C?

Ha mantoHKy 5.8 306paxkeHO uuniHOp, Yy
Akoro O i Ol - ueHTpu ocHoB, KKi =5 cm,
OiAi =6 cMm. 3HaligiTb 4OBXUHY Bigpi3Ka:
1) MMr, 2) OC; 3) J1B.

Ha mantoHKy 5.8 306pakeHO uuniHap, y

akoro O i Ol - ueHTpM ocHoB., JIB = 8 cMm,

MMI = 7 cMm. 3HaiaiTh JOBXUHY BiApi3Ka:

i) KKi; 2) BiCi; 3) OiAi.

MpAMOKYTHMK 3i CTOPOHaMn 5 cM i 8 cM 06epTaETbCs HaBKOMO
6i/bLIOT CTOPOHW. 3HaWAiThb AOBXWMHW pagiyca, giameTpa Ta
BMUCOTU YTBOPEHOro uuiiHapa.

MpAMOKYTHUK 3i cTOpoHamu 4 cMm i 7 cm obepTaeTbcs
HaBKOJI0O MEHLUOT CTOPOHW. 3HaWAiTb AOBXWHW BUCOTU, pa-
fpiyca i giameTpa yTBOpPeHOro uuiiHgpa.
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5.8. [iaroHaslb 0OCbOBOro nepepisy uuniHapa [OPIBHIOE
13 cm, a iioro BucoTta - 5 cM. 3HaligiTb pagiyc uuniHgpa.

5.9. Pagiyc ocHoBM yuniHapa gopiBHOE 4 cMm, a BucoTa - 15 cm.
3HangiTb giaroHanb O0CbOBOro MNepepizy uUwuaiHApa.

5.10. MNMpAMOKYTHUK, AiaroHasib AKOro gopisHe 10 cMm i Haxu-
NleHa f0 MAowWmMHU ocHoBW nig KyTtomMm 30°, € OCbOBUM riepe-
pi3oM uuniHgpa. 3HangiTb:

1) BucoTy uuniHApa,; 2) pagiyc OCHOBUM umMNiHApPa;
3) AOBXUHY KOJla OCHOBU UuNiHApa.

5.11. INpAMOKYTHUK, AiaroHasib AKOro AOpPiBHKOE 12 cM i Haxu-
NleHa 0 MAOLWMHU OCHOBWU Nig KyTOM 60°, € OCbOBUM repe-
pi3oM uuniHgpa. 3HangiTb:

1) pagiyc oCHOBU UWNiHAPa,; 2) BUCOTY UUNiHApPa;
3) niowy ocHoBW LMiHAPA.

5.12. IMnowa ocHoBM uuniHapa fopiBHIOE 1440 cMm2, a giaroHaslb
OCbOBOro rnepepisy - 25 cM. 3HangiTh:

1) JOBXWHY TBIpHOT LUUNIHAPA;
2) njiowy ocbOBOro repepisy uuaiHgpa.

5.13. AoBXnHa Kosia OCHOBW UwWiHApa [OpiBHIOE 41 CM, a [OB-
>KMHa TBIpHOT - 3 cM. 3HaigiTb:

1) piaroHasib OCbOBOr0 nNepepisy unniHapa;
2) njiowy ocbOBOro repepisy uuaiHapa.
5.14. BucoTta uuniHgpa BABidi 6iblua 3a Moro pagiyc, a nsowa

OCbOBOrO Mepepi3y uuniHapa AopiBHIOE 36 cm2. 3HalhaiTe pa-
Aiyc i BMCOTY umMniHAapa.

5.15. Tnowa ocboBOro rnepepisy uwuniHgpa [oOpiBHHOE 32 cM2.
3HangiTb pagiyc i BUCOTY UUIIHAPA, AKLWO BOHW PIiBHI.

5.16. Bigpi3okK, Lo cnosy4yae LeHTP BEepPXHbOT OCHOBU 3 TOYKOKO
KOJ/1a HMXKHLOT OCHOBW, AOPIBHIOE 61/2 cM. 3HarAiTe pagiyc i
BUCOTY UMNIHAPA, SKLLO BOHW PIiBHI MidX CO60I0.

5.17. BucoTta yuniHgpa BTpudi 6inblia 3a oro pagiyc, a Big-
pi30K, WO Crnosiy4ya€e UeHTP BepXHbOT OCHOBU 3 TOYKOK KOfa
HW>KHLOT OCHOBW, A0piBHIOE 2-710 cm. 3HaligiTe pagiyc i Bu-
COTy uuniHgpa.

5.18. [iaroHaslb 0CbLOBOro nepepizy uuniHapa [[OPIiBHIOE

29 cm, a pagiyc OCHOBM uuaiHApa Ha 11 cM MeHLWuiA 3a BU-
COTy. 3HalhfiTe NaoLly 0CbOBOro MNepepisy uuniHapa.

5.19. [iaroHanb 0ocbOBOro nepepisy uuaiHgpa Ha 13 cm 6inbLia
3a pagiyc yuiiHgpa, a ioro BmcoTa AopiBHOe 15 cm. 3Haii-
LiTb MOLLY OCbOBOro rnepepisy uUuniHApa, AKLWO [A0BXXUHA
ioro pagiyca BMpaXKaeTbCA Li/IMM YNC/IOM CaHTUMETPIB.
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5.20. [OiaroHasb nepepisy uuniHapa, SAKWIA napanenbHWUi Koro
oci, gopiBHioe 10 cM i YTBOPIOE 3 MOWMHOK OCHOBU KyT 30°.
Mepepi3 BiATUMHAE Bif Kosia ocHOBU ayry 120°. 3HaigiTb:

1) BucoTy umniiHApPa; 2) nsiowy nepepisy uMniHapa;
3) pagiyc uuniHgpa; 4) nnoLy OCHOBMW UuniHapa.

5.21. OiaroHanb nepepily uUMNiHAPa, SAKUIA MNapanenbHWin Aoro
oci, AOpiBHIOE 12 CcM i YTBOPIOE 3 MJIOLLMHOK OCHOBU KYT
60°. Mepepi3 BigTUHAE Big Koa ocHoBM gyry 60°. 3HanigiTb:
1) BucoTy uuniiHApa; 2) njiowy nepepisy umniHapa;

3) pagiyc uuniHapa; 4) [OBXUWHY KOJ/1a OCHOBMW.

5.22. lMepepizomMm uuniHgpa NIoWMHOK, NapanesbHOK MOro oci, €
KBagpar, WO BiATWUHAE Big Kona ocHoBu ayry 90°. 3HanigiTb
BiACTaHb Bif oci uuniiHApa A0 LbOro nepepisy, SKLWLO BUCOTA
unniHgpa JopiBHIOE 8 CM.

5.23. lMapanenbHO oci uuniHApa Ha BiacTaHi 3 cM Bif Hel npose-
[EHO nepepi3, KU BiATUHAE Big Koma ayry 90°. 3Hahgitb
nJsowy OTPUMaHOro nepepisy, SKWO BMcOTa uUuiiHgpa A[o-
piBHIOE 5 CM.

5.24. Bigpi3oK, Wo cnosy4vyae UeHTP BEPXHbLOT OCHOBU LuUNiHApa 3

TOUKOK KOJla HWKHbOT OCHOBMW, [AOPIBHIOE | i yTBOpHOE 3
Biccto umniHgpa KyT 0. 3HaigiTb naouwy OCbOBOro nepepisy
uuniHgpa.

5.25. Papgiyc ocHoBu uuniHApa nopiBHOE . Bigpisok, wo cno-
Slydae LUeHTP BepPXHbOI OCHOBM 3 TOYKOK KOJ1a HUXKHBLOT OC-
HOBW, YTBOPIOE 3 MMOLMHOK OCHOBM KYT a. 3HaigiTe nnowy
0OCbOBOro nepepisy uuniHgpa.

5.26. [AiaroHanb ocboBOro nepepisy unniHapa gopisHioe 10 cm. Ma-
panienbHO oci UuliHApa NpOBeAeHO Nepepis, SAKMIA € KBagpaTom
i3 nioweto 36 cM2. 3HaMAiTh 4OBXMHY KOsia OCHOBY UuniHApa.

5.27. OcboBuii Nepepi3 yuniHgpa - KBagpaTt, AiaroHasb SKoro go-

piBHIOE 5>/2 cm. [MapanensHO oci uwuniHgpa npoBeaeHO
OpYyrniA nepepis, giaroHasib AKOro AopiBHIOE 13 cM. 3HangiTb
naoLy Apyroro nepepisy.
5.28. Yepes TBipHY UuuniHApa npoBeAeHO [nABa nepepisu,
naowi AKX AOPIBHIOKTE 6 cM2 i 16 cm2. KyT MiDK niowm-
HaMmn nepepisiB gopiBHIOE 60°. 3HaigiTb naowy nepepisy
uuniHgpa, SKUM NPoXoauTb Yepes ABi iHLWI TBIPHI JaHMX ne-
pepisiB..

5.29. Uepes TBipHY uuniHgpa nposefeHO ABa Nepepisn, WO YTBO-
proOTb MiXK coboto KyT 120°. Tnowi uux nepepisis gopis-
HIOTb 12 cMm2 i 20 cM2. 3HaAiTe NaowWy nepepisy LuaiHApa,
AKWUIA NPOXOAnTb Yepe3 ABi iHWI TBIpHI faHMX nepepisiB.
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5.30. MapanensHO oci umniHApa NpoBefeHo MJIOWMHY, siKa nepe-
TMHae OCHOBY MO Xopai, wo ctarye ayry 90°. 13 ueHTpa
iHLLIOT OCHOBU U0 XopAy BMAHO Nifg KyTom 60°. INnowa yTBo-
PeEHOro nepepisy AOPIBHIOE 4>/2 cM2. 3HaAITh pajiyc OCHOBU

uuniHgpa.

5.31. MapanensHoO oci uMniHApa NpoBefeHO MJIOWMHY, siKa nepe-
TUHAE OCHOBY MO XopA4i, Wwo ctarye ayry 120° 13 ueHTpa
iHLLOT OCHOBW L0 XOpAYy BUAHO Nifg KyTom 90°. 3Hangith pa-
AlyC OCHOBU UMIIHAPA, SKLWLO MOro BUCOTa AOPIBHIOE 2>/2 CM.

5.32. MapanensHo oci uuniiHApa NpoBefeHO Nepepis, AiaroHanb
AKOro [AOPIBHIOE T i YTBOPIE 3 MJIOLLMHOKO OCHOBU KYT a.
Mepepi3 nepeTnHae OCHOBY MO XOpAi, SIKY BUAHO i3 LEHTpa
LLiET OCHOBM nNifg KyTOoM p. 3HalgiTb BigcTaHb Big oci yu-
NiHApa 00 NJIOWMHN Nnepepisy.

5.33. MapanensHo oci uuniiHApa NpoBefeHO Nepepis, AiaroHanb
SKOro yTBOPKIE 3 MJIOWMHOK OCHOBWU KyT Y. [epepi3 nepe-
TMHaE OCHOBY MO XOpAi, AKY BUAHO i3 LEHTpa L€l OCHOBU
nig KyTom a. 3HaifiTb giaroHasib repepisy, SKLO BiACTaHb
Bif oci uuniHapa 0o NIOWUMHM Nepepisy AOPIBHIOE T.

5.34. BucoTta uuniHgpa gopisHioe 15 cm, a pagiyc ocHoBu — 5 cwm.

KiHyi Bigpidka 3aBOOBXKU 17 CM neXaTb Ha KOJlaxX OCHOB.
3HaligiTb BiACTaHb Bif cepegviHM Bigpi3ka A0 oci uuniiHgpa.

KuTTeBa MaTemMaTUMKa

5.35. Ana TOro wo6 BU3HAYUTWU fAiaMeTp
cToBbOypa gepeBa, AiTU BUMIPSAAN SOBXUHY
Kona cToBbypa pgepeBa. BoHa [AopiBHIOE
3,8 M. Akuin giameTp mae ctosbyp? (Bia-
noBifb OKPYr/NTU A0 COTUX MeTpa.)

5.36. W06 3aciatm 1 m2 3emni, NOTPiGHO
40 r HaciHHA ra3oHHOT Tpasu. Kinorpam
Takoro HaciHHs kowTye 80 rpH. CKiflbK/M KOLUTIB 3Hag06uThCH,
Wwob6 3aciaTu rasoHHOK TpaBokw KIYMOyY, WO Mae popmy Kpyra
piameTtpom 30 m?
3aBgaHHA <11
[MepeBipTe CBOW KOMMETEHTHICTH! x» 5

1. MpagycHi Mipn ABoX KyTiB napasiesiorpaMma BifHOCATbCA AK
2 : 7. 3HaNMgiTb pisHULIO UMX KyTiB Napasesnorpama.

A B B r il
20° 40° 80° 100° 120°

223



PO34In 2

2. CKiNlbKN CTOpPIH Mae npaBW/bHUIA MHOFOKYTHUK, BHYTPpILl-
Hil KyT Akoro Ha 120° 6inbLunii 3a 30BHILLHIN?

A 3 B r i
9 12 15 18 24

3. OCHOBOK MPSMOI MPU3MN € MPAMOKYTHUI TPUKYTHUK 3 Ka-
TeTaMmu 5 cm i 12 cm. BucoTa npmamm fopiBHIOE pafiycy Kona,
BAMCAHOIO B OCHOBY. 3HaigiTb nMsowy 6i4HOT MOBEPXHI
npusMu.

A b B r i
60 cm2 120 cm2 195 cm2 240 cm2 30 cm2
4. 3HaigiTb mogynb BeKTopa , Aakwo a(-2; 3; 4),
6(0; 1; 5).
A b B r il
1 2 3 BM3HAUNTN
HEMOXK/TNBO
5. Ha MasItOHKY 306parkeHoO Ky6

ABCPAIBICiPi. YcTaHoBiTb BignoBigHICTb
MK 3agaHum KyToMm (1-4) Ta Moro rpagyc-
Hoto mipoto (A-4).

KyT pagycHa mipa
1 MK npammmmn A 0°
AlB!l i DD!
2 MK npsaMmummn B 30°
AlCl i CID
3 M npsamoto AlD i B 45°
naowmHoro ABC
4 MK naowmHamm r 60°
ABALl i CDD!
A 90°

6. [Ba pebpa TpPUKYTHOI Mmipamign, SIKi He MalTb CMiJIbHUX
TOYOK, AOPIBHIOKTbL MO 6 CM, a BCi iHWI pebpa nipamign gopis-
HIOKTb N0 5 cMm. 3HaNgITb MNJOWy MOBHOI MOBEPXHI Mipamign

(y cm2).
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©0O KOHYC

Po3srnsgHemo B ubOMy naparpadi e ofHe Tisio obepTaHHA -
KOHYC.

1. KoHyc il KoHycoM Ha3nBawTb TreoMeTpUyHe

V» Tino, yTBOpeHe o06epTaHHAM MpPSAMO-

KYTHOIFO TPUKYTHMKa HAaBKOJ/IO OCi, WO MIiCTUTb OAWH 3
vioro kateTiB (Masn. 6.1).

Ha mantoHky 6.1 npsAMOKYTHWIA
TPUkKYTHUK POA 3 npamum kytom O
obepTaeTbCA HaBKOMO MPAMOT, L0
MiCTUTb KaTeT PO Uboro TPUKYT-
HukKa, npsama PO € Bicclo KOHyca,
YTBOPEHOro B pe3ynbTaTi  uboro
obepTaHHA. Touky P HasmBaloTb
BEPLUMHOIO KOHyca, kateT PO (Ta
fioro [OBXMHY) Ha3nBalTb BUCOTOHO
KOHyca.

IHWniA kaTeT OA UbOFO TPUKYT-
HUKa ONUCYe KPYT, KU Ha3nBalTb
OCHOBOIK KOHyca. Pagiyc uboro kpyra
Ha3MBalOTb pafiycoM OCHOBWM KOHYCa,
AiameTp - [giaMeTpoOM OCHOBM KO- Man. 6.1
Hyca. Ha mantoHky 6.1: OA, OB, OC - pafiycn OCHOBU KOHYCa,
BC - Ti giameTtp.

MoBepxHIO, YyTBOpeHY O6GepTaHHAM TrinoTeHy3n PA TpukyT-
Huka POA., HasmBaloTb BGi4YHOIK MOBEPXHEK KOHyca. KoxHuin Big-
Pi30K L€l NOBEPXHi (a TaKoX MOro AOBXWHY), L0 CNony4vae Bep-
LUMHY KOHyCa - TOYKy P - 3 TOYKOK KONla OCHOBW, Ha3MBalOTb
TBipHOO KOHyca. Ha mantoHky 6.1: PA i PB - TBipHi KOHyca.
Yci TBipHi KOHyca piBHI Mi>XK c06010 i HaxuneHi 4o MAoOWmMHN oc-
HOBW Nig, OA4HUM |1 TUM CaMUM KyTOM. 3ayBa>KVUMO, LLO NPUAHATO
nosHavatu pagiyc nitepoto r, Bucoty - K, TBipHy - I

MpAMOKYTHUIA TPUKYTHUK, FiNOTeHYy3a SIKOro Aopis-
HI0e 17 cM, a KaTeT - 8 cM, 06epTaeTbCA HABKOJ/IO LibOro KaTeTa.
3Hal TV NOLLY OCHOBW YTBOPEHOIO KOHYCA.

Po3B’aszaHHA. 1) PA=1= 17 cm, PO = K = 8 cm (mMan. 6.1).
Y {POA (AO = 90°): OA=r= (cm).
2) Togi nnowa ocHoBu 8 = nr2 = 1+ 152 = 2251 (cm2).
BignoBigb. 225n cm2.

PopMy KOHYyCa MaroTb 6arato npegMmeTiB nobyTy i TEXHIKW: fe-
Tasli MexaHi3MiB i MallMH; KOHIYHOT (hopMn OyBatOTb KOJIOHU Ta
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Jaxun; hopMy KOHyca MarTb pi3Hi niviky, Bigpa, HameTtu. [Mpeg-
MeTU KOHIYHOT opMy [J0CUTb 3pYYHI ONA nakyBaHHA Mig 4yac
TPaHCMOPTYBaHHSA, OCKi/IbKU BOHW BiflbHO BXOAATb OfHAa B OAHY.

Mepepi3 KoOHyca MAOWMHOW, £Ka
2. MNepepi3n KoHyca npoxoauTb 4epe3 MOro BiCb, Hasu-
naowmHamun BalOTb OCbOBUM MEPEPI3OM  KOHyca
(man. 6.2). OcboBuii nepepi3 Ko-
Hyca - piBHOGeAPEHU TPUKYTHUK,
OCHOBa SKOro - JiamMeTp KOHyca, a
6i4Hi CTOpPOHM - TBipHiI KOHyca. Bu-
coTa Uboro piBHOGEAPEHOrO TPUKYT-
HUKa 36iraeTbCA 3 BMCOTOK KOHYCa.
Ha mantoHky 6.2: TpukyTHUK PBA —
OCbOBUWIA Mepepi3 KoHyca, AB - pgia-
MeTp KoHyca, PA i PB - TBipHi Ko-
Hyca, OP - Bucota KOHyca. AKLO
OCbOBMM repepi3oM KOHyca € piBHO-
CTOPOHHIN TPUKYTHUK, TO MOro iHOAI
Ha3MBalOTb PIBHOCTOPOHHIM.

JoBXnHa KOna OCHOBM KOHyCa [AOPiBHIOE 81 CM.
3HaiTK NaoLwy OCbOBOrO Mepepisy KOHyca, AKWO BiH € NpsMO-
KYTHUM TPUKYTHUKOM.

Po3B’sa3aHHA. 1) Hexaii PAB - ocbOBUIA Nepepi3 KOHYyca,
ABPA = 90° (man. 6.2).
2) MNMosHaummo OB = OA = r. 3a yMOBOIO 21r = 871, Togi r = 4 cMm.
3) APBA - piBHOGeapeHMNIA NPSAMOKYTHWIA:
180° - 90°

APBO = = 45°,
4) Y {POB (AO = 90°): ABPO = 90° - 45° = 45°, tomy PO =
=BO =4 cwm.
5) S¢pba = 25 1 (cm2).
BignoBigb. 16 cm2.

Mepepizom KOHycCa M/IOWMHOKD, MapaiesibHOK MJIOWMHI OC-

HOBM, € Kpyr (Man. 6.3). LleHTp uboro kpyra - Touka Ol - 3Ha-
XOAUTBLCA Ha OCi KOHyca.

BucoTa KoOHyca fopiBHIOE 12 cmMm, a pagiyc OCHOBU -
15 cm. Ha BiactaHi 4 cm Bif BepLUMHW KOHyca MpoBeAeHO re-
pepi3 NOWMHOI, NapasieNlbHOK OCHOBI KOHyca. 3HalTu pagiyc
LbOro repepisy.
Po3Bp’a3zaHHA. 1) 3a ymosoto 3agadi: OA = 15 cm, PO = 12 cm,
POl = 4 cm (man. 6.3).
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2) {PAlOl Vv {PAO (3a aBoma KyTamu), Topi:
PO A}O}. 4
} ! }, 12 ; AlOL = 5 cm.

BignoBigb. 5 cm.

lMepepi3om KOHycCa MJ/IOWWHOW, SfiIKa MPOXOAUTbL 4epe3 Bep-
WNHY KOHyCa, € piBHOGeAPEHUA TPUKYTHUK, Oi4YHI CTOPOHU
AKOro € TBipHMMK KOHYyca. Ha mantoHky 6.4 TpukyTHUK PPC -
nepepis KoHyca M/OWMHOI, L0 NPOXOoANTbL Yepe3 BEPLUMHY KO-
Hyca P. Noro 6iuHi ctopoHn - TBipHI PP i PC koHyca, a ocHoBa -
Xopaa ocHoBM KOHyca PC.

Uepe3 BepLIMHY KOHyca MpOBeAeHO Mepepis, KU
HaxXUAEeHU 4O MNJIOWMHN OCHOBM Mig KyToM 60°. 3HaiTn BUCOTY
KOHycCa, SKW0 BiACTaHb Bif LIEHTpa OCHOBM 4O XOpAu, MO SAKin
rnepepiz nepeTnHae OCHOBY, OOPIBHIOE 5-T3 cMm.

Po3B’A3aHHA. 1) Hexali PCP -

3agaHuii nepepi3 (man. 6.5).

2) {PCP - piBHOGegpeHuin, CP -

oro ocHoBa, npoeegemo PK - Bu-

COT(% i megiaHy {PCP.

3) Ockinbkm P = CP i OK - npo-

ekuisa PK Ha niouwuHy OoCHOBU, TO

3a Teopemor Npo TpW neprneHaun-

kynapun matumemo OK = CP.

4) Togi OK - BigcTaHb Bif TOYKMU

O po xopan CP, OK = 51/3 cm (3a

YMOBOI0).

5) Ockinbkn PK = CP i OK = CP,

10 nowpmHa OPK nepneHAnKy-

nsapHa go xopau CP, tomy APKO - kyT Haxuny nepepisy PCP
40 nnowmHM ocHosu. 3a ymosot: APKO = 60°.
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6) ¥ {PKO (XO = 90°):
i~PKO = oK PO = 573 + 1660° = 573 + /3 = 15 (cm).

BignoBigb. 15 cwm.

6.3.

6.4.

6.5.

6.6.

6.8.

6.9.

3a Bu3HauyeHHAM EBkniga KoHyc yTBOpto-
€TbCA 06epTaHHAM NPAMOKYTHOIO TPUKYT-
HMKa HaBKO/10 OAHOro 3 KaTeTiB. Y EBKiiga
BIICY THE BW3HAYEHHA KOHIYHOI MOBepXHi; BOHO 6Yyno BBeAeHO
AnNonnoHieM y noro «KoHIYHMX nepepizax».
Y «Hauanax» EBKNiga Mo>XHa 3HaWTW NiLLIE BU3HAYEHHS 00’EMIB
uMaiHApa | KOHyca, NoLLy rnoBepxHi KoHyca (K i unniHgpa) 6yno
BUHageHO ApximMesoM.

O HAke TiNo HasuBalTb KOHycoM? O LLIo HasuBalTb BIiCCHO KOHYycCa,
BEPLUMHOIO KOHYCa, BMCOTOI KOHyca? O LLlo Ha3nBaloTb OCHOBOIO KO-

Hyca, pajiycom KoHyca, AiaMeTpom koHyca? o Lllo HasvBalTb 6iu-
HOlO NMoBepxHer koHyca? IlWo Ha3uBaloTb TBIpHMMU KOHyca? o Lo

Ha3vBalTb OCbOBUM NepepizoM koHyca? <3 LLlo € nepepisoM KoHyca
M/IOLLMHOI0, sika napasiesibHa M/IOLMHI OCHOBM KoHyca? o Lo € ne-
pepi3oM KoHyca M/IOLMHO, sika NPOX0AWTb Yepes3 BepPLUMHY KOHyca?

Po3B"sXXiTb 3agayvi Ta BUKOHaliTe Brpasu

3.1. HakpecniTb KOHyC, BucoTa akoro PK, a TBipHa PM.
6.2. HakpecniTb KoHyc, BucoTa fikoro BK, a pagiyc ocHoBu Kb.

Pagiyc ocHoBM KOHyca pnopiBHIOE 8 cm, a TBipHa - 10 cwm.
3HagiTe BUCOTY KOHYycCa.

BucoTta koHyca gopiBHIOE 24 cM, a TBipHa - 25 cMm. 3HangiTb
pafiyc OCHOBU KOHyca.

TBipHa KOHyca [OpiBHIOE 6 CM i YTBOPIE 3 MJIOLMHOK OC-
HOoBUM KyT 30°. 3HangiTb pagiyc OCHOBU Ta BMCOTY KOHyca.

Papiyc ocHoBM KOHyca fAOpiBHIOE 2 cM. TBipHa KOHyca
YTBOPHOE 3 M/IOLMHOK OCHOBU KyT 45°. 3HaigiTb TBIpHY Ta
BUCOTY KOHYCa.

6.7. BucoTa KoHyca [0piBHIOE 8 CM, a TBipHa YTBOPIOE 3 BU-
CcOTOl KyT 60°. 3HalAiTe MOy OCbOBOro Mepepisy KoHyca.

TBipHa KOHyca AOpiBHIOE 6 CM i YTBOPIOE 3 BUCOTOKO KyT 30°.
3HaigiTb NnoLwy OoCbOBOr0 Mepepily KoHyca.

TBipHa KOHyca BABiui AoBLUAa 3a BUCOTY. AKWUIA KyT yTBOpPHOE
TBipHa KOHyca 3 M/IOLWMHOK OCHOBW?

6.10. Pagiyc OCHOBM KOHyCa [OPIBHIOE WMOro BUCOTI. AKWMIA KyT

YTBOPIOE TBipHa KOHYyca 3 oro BUCOTOHD?
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6.11. OcboBMiA Nepepi3 KOHyca - MPAMOKYTHUA TPUKYTHUK 3 ri-
noTeHy3oto 10 cm. 3HaigiTh:
1) pagiyc OCHOBU KOHYCa;
2) TBipHY KOHYyCa;
3) BMCOTY KOHYCa;
4) nnoLLy ocbOBOro nepepiszy KoHyca.

6.12. OcboBWii Nepepi3 KOHyca — NpaBU/IbHUI TPUKYTHUK 3i CTO-
POHOIO 6 cM. 3HagiTh:

1) pagiyc OCHOBU KOHYCa;

2) TBipHY KOHYyCa;

3) BMCOTY KOHYCa;

4) nnoLLy ocbOBOro nepepisy KoHyca.

6.13. Pagiyc oCcHOBM KOHYycCa [OpiBHIOE 6 cM. YUepes cepeanHy BU-
COTM MpoBeAeHO Mepepi3, NnepneHAMKYNSApHWIA 0 Noro Bu-
coTu. 3HaiAiTb naowy Lboro nepepisy.

6.14. Yepes cepeauHy BMUCOTUM KOHYyca NpoBefeHO nepepis, napa-
nenbHWn Aoro ocHoBi. Papiyc yTBOpPeEHOro B nepepisi Kpyra
[OpPiBHIOE 4 cM. 3HalAiTh MIOWY OCHOBU KOHYycCa.

6.15. Y pesynbTaTi nepepidy KOHyca M/OWWHOK, napanesibHo
Oro OCHOBI, OoTpuMan irypy nnowgerw 41 cm2. Y gKomy
BiZHOLLEHHI Mepepi3 AiIMTb BMCOTY KOHYCa, AKLLO oro pa-
Aiyc AopiBHIOE 4 cM?

6.16. Bucorta KoHyca [OpPiBHIOE 6 CM, a pi3HMUA TBIpHOI Ta
pagiyca OCHOBU - 2 cM. 3HaigiTb rMepMMeTp OCbOBOro repe-
pi3y KoHyca.

6.17. Papiyc OCHOBM KOHycCa [OPIiBHIOE 7 CM, a MOro TBipHa Ha
1 cm 6inblia 3a BUCOTY. 3HagiTb MepuMeTp 0CbOBOr0O Mnepe-
pi3y KoHyca.

6.18. MpAMOKYTHUIN TPUKYTHUK 3 KateTamu 3 cMm i 4 cm obepTa-
€TbCA HaBKOMO KaTeTa. 3HalfiTb NnepuMeTp OCbOBOroO Mnepe-
pi3y yTBOpeHOro kKoHyca. CKiflbKU pO3B’A3KiB Mae 3ajaya?

6.19. BucoTta KoHyca OopiBHHOE 9 cM, a pajiyc OCHOBU — 3 CM.
MnowwmHa, neprneHOMKynsapHa [0 OCi KOHyca, MnepeTuHae
oro 6i4Hy NOBEPXHIO MO KOJ1y, AOBXMHA AKOro 471 cMm. 3Haii-
LiTb BifCTaHb Bif BepLUMHWM KOHYCa [0 MOLMHU repepisy.

6.20. Pagiyc ocHOBM KOHyca AOpiBHIOE 6 cMm, a BucoTa - 18 cm.
MnowuHa, napanesnbHa OCHOBI KOHycCa, MepeTUHaEe Moro no
Kpyry, nsowa sikoro 16n cm2. 3HaigiTb BifgcTaHb Big Bep-
LLUMHN KOHYyca A0 MJIOWNHU Mepepisy.

6.21. PapiyCc OCHOBM KOHyca AOpPIBHIOE 2 CM, a iAioro BucoTa -
>/6 cM. YUepe3s ABi TBipHI KOHyca MpoBefeHO repepis, AKUi

rnepeTuUHae OCHOBY KOHyca MO XOpAi, Wwo ctarye ayry 60°.
3HalgiTb naowy nepepisy.
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6.22. Xoppa OCHOBM KOHYycCa [opiBHIOE 3 cMm i cTtarye ayry 90°.
Uepe3 uto xopgy i BepLUMHY KOHyca MpOBeAEeHO repepis.
3HalaiTh ioro nnouly, SAKLWL0 BUCOTa KOHYCa AOPIBHIOE 2 CM.

6.23. TBipHa KOHyca [O0piBHIOE 4>/3 CM i HaxuneHa 0 MAOLMHU

ocHoBu nig kyTom 30°. YUepes aBi TBipHI KOHyca npoBefeHo
MAOWWHY Nig KyTomM 60° O MAOWWMHM OCHOBW. 3HalgiTb
BiICTaHb Bif LeHTpa OCHOBW BMCOTW KOHyCa [0 XOpAMu, Mo
AKIN NAoLWKrHa nepepi3y nepeTuHae NOLWMHY OCHOBU KOHYCA.

6.24. BucoTa KOHyca AopiBHIOE 32 CM i YTBOPIOE 3 TBIPHOK KYT
45°. Uepes ABi TBipHi KOHYyCa, L0 YTBOPKOOTL KYT 60°, npo-
BEEeHO MOLWVHY. 3HagiTh BigCTaHb Bif LEeHTpa OCHOBU KO-
Hyca [0 XOpgu, Mo SAKIi naowmHa nepepisy nepeTuHae
MOLWMHY OCHOBW KOHycCa.

6.25. Nnowa ocHOBM KOHYyca AOpiBHIOE b, a TBipHa KOHyca
YTBOPKOE 3 BUCOTOKD KYT p. 3HalhfiTe M/oLLy OCbOBOro nepe-
pi3y KoHyca.

6.26. TBipHa KOHyCa YTBOPHE 3 [MJIOWMHOK OCHOBU KYT Yy, a
nsowa OCbOBOro Mnepepidy KOHyca AOpiBHIOE Q. 3HalhgiTb
MsoLy OCHOBUM KOHYCa.

6.27. Xopay, Wo npoBefeHO B OCHOBI KOHyca, BUAHO i3 LeEHTpa
OCHOBM Nif KYTOM p, a 3 BepLUMHM KOHyca nif KyToMm a.
3HaigiTe KyT Haxuiy TBIPHOT KOHyca A0 M/OWMHN OCHOBW.

6.28. B ocHOBI KOHycCa npoBefeHO XopAy 3aBA0BXKU a, AKY BUAHO
i3 UeHTpa ocHOBM Nifg KyTOM p. TBipHa KOHyca YTBOPHE 3
MIOLMHOK0 OCHOBU KYT Y. 3HalgiTb BUCOTY KOHYyca.

XKuTTeBa MaTemMaTUMKa

6.29. Bigomo, wo Hag naowerw 1 Km?2
3e/IeHNX HacapkKeHb 36UpaeTbca Nuny
Ha 50 T MeHLUe, Hi>XK Haj TakKok camMoro
nnoweto nond. Ha cKilbkKn MeHule
nuny MicTuTbCAa Hag 4 ra JicoHaca-
O>KeHb, Hi>XK Haf, Takol CaMo MJIOLLELD
nona?

6.30. KimHata npaMokyTHOI dopmMun
Mae po3mipn 3,5 M x 4,8 M. Y KiMHaTi
€ ABepi 3aBLIMpLUKM 80 cMm.
1) Ckinbku MeTpiB NAiHTyca NoTpi6HO
KynnTu ana uiel KimHaTtu?
2) Ckinbky 6yae KowTyBaTm UuUdA Mo-
KynkKa, SKWO OAWH MNOroHHUA MeTp
nniHTyca kowtye 40 rpH?
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3aBpaHHA
[MepeBipTe CBOWO KOMMETEHTHICTH!

1. Pagiyc Kona, onmMcaHOro HaBKO/I0O TPUKYTHUKa ABC, y
2 pasu 6inbWwnii 3a pagiyc Kosa, BMMCaHOro B Ler TPUKYTHUK.
BunsHauTte Bug TpukyTHUKa ABC.

A b B r il
Tyno- NMPsiMo-  NPAMOKYTHUM MpaBu/ib- TYMNOKYTHUN
KYTHUA  KyTHWUNA piBHOGEA- HWA piBHOGEA-
PEeHWIA PEHWNIA

2. Cepep BekTopiB a(l; -2), ' (-2; -4), c(0; 1), 1 (1; 2) 3HahgiTbL
napy KosliHeapHuX.

A 3 B r a
aib aic aid bic bid

3. Papiyc kona, BNMCaHOro B OCHOBY MpPaBW/IbHOT TPUKYTHOT
npusmMu, JOPIiBHIOE >/3 cM, a BUCOTa Npm3Mu - 5 cM. 3HanigiTb

naowy 6i4HOT NOBEPXHI MPU3MMU.
A 5} B r o
30 cm2 45 cm2 60 cm2 90 cm2 120 cm2
4. [iameTp yuniiHgpa BTpuYi GinbLunidi 3a Woro BucoTty. 3Haii-
4iTb pagiyc uuniHgpa, SKUWOo giaroHaslb MOro ocbOBOro nepe-
pi3y gopiBHIOE 41/10 cm.

A 5] B r il
4 cm 9 cm 6 cm 12 cm iHLWa BiagnoBiab

5. Ha mantoHky npsami AK, Bb i CM -
napanensHi, OK = 6 cm, Kb = 7,5 cm,
AB =5 cm, BC = 3 cM. ¥YCTaHOBITb Bif-
noBigHiCTb MiDK Bigpiskom (1-4) Ta
vioro gosxuHoto (A-L).

Bigpisok Jos>kuHa 6 K\ £VI?
1 OA A 4 cm ABBT [
2 LM B 4,5cm 1
3 KM B 6 cm 2
4 OB r 9cm 3

n 12 cm 4
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6. 3 BepwmnHU A npamokyTHnka ABCBE npoBegeHo nepneHau-
Kynap Ab go ioro nnowmHwu. 3Hanigite (y CM) AOBXUHY Mep-
neHankynapa Ab, akwo Bb = 15 cm, BC = 24 cm, BB = 20 cm.

KYNA TA COEPA
Po3rnsiHeMo Le ofHe Tifo 0GepTaHHsS — Ky/Jito.
Kyrielo HasvBalTb FEOMeTPUYUHE Tino,

yTBOpeHe 06epTaHHAM Kpyra HaBKOJ10
oci, Wo MicTUTb ioro giameTp (man. 7.1).

1. Kynsa
Ta cdepa

LleHTp Kpyra, SAknii 06epTaeTbCs, HasMBalOTb
LEHTPOM Ky/i, pafiyc Kpyra - pafiycom Kyni,
a fiameTp Kpyra - piameTpom kKyni. Ha ma-
JMOHKY 7.1: Touka O - ueHTp kyni, OAi Ob -
pagiycu kyni, a Ab - giameTp Kyni.

MoBepxHIO KyNi HasnBalTb Chepoto.

LleHTp, pagiyc i giameTp Kyni € TaKoXX LeH-
TpPpOoM, pasiycom i AiameTpom chepu.

Yci TOUKM cepy 3HaXoAATbCA Ha OAHIN 1 Tii
camii BigcTaHi, WO JOPIBHIOE pajiycy, Big LeHTpa
cthepn. IHWI TOUKKM Kyni, AKI He HaneXaTb cepi,
Ha3MBalOTb BHY TPILLUHIMM TO4YKaMu, MNP0 TaKi TOUKU KaXKyTb, LLO
BOHW NeXkaTb BcepeanHi cdpepy. BHYTPILLHI TOUKM KYi 3HaXoAsATbCA
Big UeHTpa Ky/i Ha BiAcTaHi, AKa MeHLUa 3a pagiyc.

TakmMm YMHOM, NPUXOAMMO Lie [0 OLHOro O3Ha4dYeHHs cdepu i
Kyni.

Man. 7.1

Ccbepoto HasMBalOTb MOBEPXHIO, SKa CK/IafaeTbes 3 YCiX
TOYOK MPOCTOpPY, PiBHOBIAJa/IeHUX Bif OAHIET i Tiel camoi
Touku. Lo TOuKy HasuBalTb LeHTpom cdepu, a Big-
CTaHb Bif UeHTpa cepu A0 6yAb-AKOI TI TOUKU — pagi-
ycom cghepu.

a Kyrnelo HasvBalOTb FeOMeTPUYHE Tifl0, L0 CKNagaeTbcs 3

yCiX TOYOK MPOCTOpPY, SAKi 3HAX0AATbLCA Bif 3a4aHOT TOYKU

Ha BiACTaHi, He 6iNbLWili 3a gaHy BigcTaHb. Lit0 TOUKy Ha3u-
BalOTb LLEHTPOM KyJli, a AaHy BifcTaHb — pafiycoM Kyi/ii.

cepn po3TallloBaHa TOuka A, AKLLO BOHa BigjaneHa Bif LeHTpa
cthepmn Ha: 1) >/10 cwm; 2) 4 cwm; 3) o/21 cm; 4) 7 cm?
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Po3B’asaHHA. 1), 2) Ockinbkuy -TIO < 4,5 i 4 < 4,5, To Touka A
B KOXXHOMY BMMaAKy po3TalloBaHa BcepeauvHi cdepu.
3) 4) Ockinbku yf21 > 4,5 i 7 > 4,5, To Touka A po3sTalloBaHa
30BHI cthepu.
Bignosiaob. 1), 2) ycepeauHi ciepu; 3), 4) 30BHi chepn.
dopmMy Ky/i MaloTb 6araTo npeamMeTiB NOOYTY i TEXHIKU: M’AY,
LyKepKa, HaMUCTUHA, ANIMHKOBI irpawkn, KyJ/bKW MigWwnnHmka

TOoLO.
PO3rnisiHeMO B3aEMHe PO3MILLEHHSA Ky i Ta MAIOWUHMN.

MnowmHa a i Kyns MoXyTb abo He

2. B3aemHe ) MaTu CnifibHUX TOYOK (Masl. 7.2), a6o
PO3MILLIEHHS KyTI MaTu OfHY CrifibHy TO4Ky (man. 7.3),
Ta niowmHn abo nepeTuHaTMca 1 maTtun  6e3niy

CNilbHNUX TOYOK (Masl. 7.4).

Man. 7.2 Man. 7.3 Man. 7.4

Hexaii OM = r - pagiyc Kyni, a OA = i1 - nepneHAVKYnsp,
npoBedeHnin i3 UeHTpa Ky - Touku O - go niowmHm a (Big-
CTaHb Bif LeHTpa Kyni A0 MAOLUUHN).

a) AKWOo nnowmHa a i Kyns He MaloTb CMiJIbHUX TOYOK, TO
O4YeBUAHO, WO 1 >T.

6) AKWOo naowurHa a i Kyns MarlTb OfHY ChiflbHY TOUKY, TO
i =T

B) AKUWO nnowmHa a i Kyna mMawTb 6e3/i4 CNiSIbHUX TOYOK,
i<Tr.

3ayBaXKMMO, WO O06epHeHe TBEPKEHHS TaKOXX MNpaBusbHE:
AKWO 1 > T, TO nowmHa a i Ky/sis He MarTb CriflbHUX TOYOK;
AKWO 1 = T, TO NOWMHA a i Kynsa MarTb OfHY CMiflbHY TOUKY;
AKWO 1 < I, TO MJoWwmHa a i Kynsa MatoTb 6e31i4 cnisibHUX TOYOK.

TOUOK Ma€e Kyns 3 M/OWMHOI, AKLULO BiACTaHb Bif LEeHTpa Kyni
[0 nnowmHU fopisHoe: 1) 4 cMm; 2) 5 cMm; 3) 6 cm?

Bignosigb. 1) be3niy; 2) ogHy; 3) >XOAHOI.
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Po3rngHemMo feTasibHille BUMaAKW, KOMAU MIOWMHA | Kyns
MaloTb OfHY abo 6e3niY4 CrhiSIbHNX TOYOK.

AKWo naowmHa Mae 3 KyJer

3. MnowuHa, ) (cheporo) nule  ofHY  CrifIbHY
JOTUYHa OO0 Kyni TOYKY, TO KaXKyTb, LLO M/OWMHA go-
(cchepn) TUKaeTbCA A0 Kyni (Cdepn).

Ha mantoHKy 7.3 nnowmHa a AOTUKAETbLCA [0 Ky/i. Touky A,
AKa € CniJIbHOK TOYKOK MMAOLWMHU 1 Ky/i, Ha3uBalTb TOUKOK
[JOoTuky. MnowmHa, AOTUYHA A0 Ky/li, Mae BNacTUBICTb, aHaso-
riyHy B/1laCTMBOCTI AOTUYHOT 4O KONa.

Teopema (BnacTuBiCTb MNAOWUHN, AOTUYHOI [0 Ky”i).
JoTnyHa fo Kyni niowmHa nepneHanKyasapHa 4o pagiyca,
MPOBEAEHOI0 B TOYKY A0TUKY.

AosegeHHA. Po3rngHemMo mnaowmHy a, Wo AOTUKaETbCA [0
Ky#i i3 yeHTpoMm O B Touui A (Man. 7.3). Josegemo, wo OA + a.
MpunycTtumo cynpoTtuBHe. Togi pagiyc OA € Nnoxusow Ao nno-
WWHX &, | TOMY BiAcTaHb Big TOUkM O A0 MNOLWMHU a MeHLua,
Hi>XK pagiyc Kyni. 3Bigcn Bunameae, WO Kynda i naowyHa a
MaroTb 6e3Ni4 CniJibHUX TO4YOK. Lle mpuBoAMTbL 00 NpPOTUPIYYSA,
OCKI/IbKM 3a YMOBOK MJ/oWMHA a - A0TWYHa o Kyi. Hawe
npunyLeHHA HenpaswusbHe. Tomy OA + a.

Jo kyni, pagiyc fikoi 4 cMm, NpoBeAeHO AOTUYHY
naowmHy. Ha yii naowmHi B3aTO Touky P, sika 3HaxoguTtbes
Ha BifAcTaHi 3 CM Big TOYKN OOTUKY Kyni
Ta NAOWUHW. 3HalTK BigCTaHb Big TO4kM P
00 LeHTpa Kyrii.

Po3B’a3aHHA. 1) Hexai kKynsa i3 ueH-
TpoM Yy Touui O [OTUKaeTbCA [0 NJ1o-
WwWurHM a y Touui A, OA =4 cm (man. 7.5).
2) P - poBifnlbHa To4YkKa NAOWMHMK, Taka

wo AP = 3 cm. 3Haligemo OP.
3) Ockinbkm OA + a, To AOAP = 90°.

Maemo OP = YIAO2 + AP2 ="M2 +32 =
=5 (cm).
BignoBigb. 5 cm.

AKUL0 NJIoWKYHA | Kyna MaroTb 6e3/1iy

4. Mepepi3 kyni cniflbHUX TO4YoK (Man. 7.4), To Ka-
NnaoLwmHo XXYTb MpPOo nepepi3 Kysni NJOLNHOLO.

AKLIO NnowmMHa NpoxoanTb Yepes Ai-

amMeTp Kyni, TO 11 Ha3uBalOTb AiamMeTpasibHOK MN/OWWHOK (4MB.

Man. 7.1). MNepepizom Kyni AiaMeTpasibHOK MJIOLWUHOK € KpPYr,
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pagiyc £KOro [OpiBHIWOE pagiycy Kyni. Takuii nepepi3 Hasu-
BalOTb BE/MKMM KPYrom, a KO/o, L0 Ooro obmexxye, — Be/MKUM
KOJIOM.

Mepepi3 Kyni nnowmHow, BiAMIHHOIO Bifg AiamMeTpasibHOT Mso-
WMHY, € TaKOX KPyr, pagiyc SiKOro MeHLUWiA, HiDK pagiyc Kyni.
Ha mantoHKy 7.4 nepepizoMm Ky/i MN/OWMHOK a € Kpyr, LEeHTp
AKOro - To4yKa A - OCHOBa MeprneHaVKyapa, MpoBefeHoro i3
ueHTpa kyni O go naowuHM a. Pagiyc uboro kpyra AM, ne M -
TOYKa, L0 Ha/IeXXUTb Mepepisy MAOWUHM a 3i cgepoto, LWo 06-
MeXye Kymo. Npn ybomy OM = 1 - pagiyc Kyni.

MOLVHOK Ha BiAcTaHi 8 cM Bif UeHTpa. 3HaTK Moy yTBO-
peHoro nepepisy.

Po3B’aszaHHA. 1) Pagiyc kyni r= 34 : 2 = 17 (cm).

2) 3a MantoHKOM 7.4: AM = "OM2 -AO2 =>/172 -82 -15 (CM),
AM - pagiyc nepepisy.

3) Mnowa nepepizy 8 =n+AMz2 = n+ 152 = 225n (cm2).
BignoBigb. 2250 cm2.

Y «Havanax» (XI1 kHm>KKa) EBknig Kyni

Ta Ti noBepxHi NpuAinse MNOPIBHAHO Mano

yBarn. Y cBOili npayl BiH YBIiB 0O3Ha4eHHS
Kyni, a Npo naowly MoBepxHi Kyni Ta npo Ti 06’eM Hivoro He 3ra-
Aye. Lle HaBoAMTb Ha OYMKY, LIO BiH X CKOpille 3a BCe He 3Has.
Mepwnm BigKpuB BigNoBiAHI opmynn Apximes. BiH y cBoemy
TpakTaTi «[Mpo Kynwo i uuniHap» HaBOAMTbL YiTKi JoKasn uux
thopmyn.

O fke TiNno Ha3uBaloTb Kynew? o LWo Ha3uBaloTb LEeHTPOM Kyni, paji-
ycom Kyni, giameTtpom kyni? o Wo Ha3mBaoTb cdeporo? o Lo Hasu-
BalOTb LLEHTPOM, pafiycom, giameTpom cdepu? o Akum moxe 6yTu
B3aEMHE PO3MILLLEHHA Ky/li Ta MIOWMHN? O FAKY M/IOLWMHY Ha3uBatoTb
poTtuyHoto fo kyni (cdpepn)? o CchopmyntoinTe it oBediTb TeopemMy
Npo B/ACTMBICTb MNOLWMHK, AOTUYHOI A0 Kyni, O Y AKOMY BuUNagky
Ka)kKyTb Mpo nepepi3 Ky/i NAOWMHOK? O FAKYy N/IOWUHY Ha3nBaloTb
OiameTpasibHO? O Akuii Nnepepi3 Ha3MBaloTb BEIMKMM KPYrom?

Po3B'sxXiTb 3afadi Ta BKananmTe Bnpasu
7.1. 3HaWAiTh AiameTp Ky/i, pagiyc SKOT AOpPIBHIOE:
1) 3 om; 2) 7,5 cm.
7.2. O6uncniTb AiameTp Kyni, pagiyc AKOT AOPIiBHIOE:
1) 4 cwm; 2) 1,5 gm.
7.3. O6uncniTe pagiyc Kyni, giaveTp AKOT AOPIBHIOE:
1) 8 cm; 2) 1,2 gm.
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7.4. 3HanaiTb pagiyc Kyni, giameTtp AKOT JOPiBHIOE:
1) 2 awm; 2) 5,6 cm.

7.5. Papiyc cthepu nopiBHIOE 6 cM. Yun MOoXKe BicTaHb MidXK ABOMa
LesKMMU ToYKamMy, Lo Hanexatb cepi, AOpiBHIOBATU:

1) 6,1 cwm; 2) 9 cwm; 3) 12 cwm; 4) 13 cm?

7.6. LOiameTp ctepu popiBHioe 10 cMm. Ym MOXKe BiACTaHb MidX
ABOMa AeAKMMU TOUYKaMy, L0 HanexaTb cepi, JOpiBHIOBATU:

1) 0,1 cwm; 2) 10 cwm; 3) 10,2 cwm; 4) 20 cm?

7.7. Pagiyc kyni popiBHoe 7,5 cMm. YcepenuHi, 30BHI Kyni UM Ha
CepuYHIii  NMOBEPXHI, WO O06MEXYe Ky, 3HaXoAMTbCs
Touka, BifgfaneHa Bif UeHTpa Ky/i Ha BigCcTaHb:

1) 7 cwm; 2) 7,4 cw; 3)' ) CMm; 4) 8 cm?

7.8. Pagiyc Kyni nopiBHIOE 4,2 cM. YcepefuHi, 30BHI Kyni 4/ Ha
CepuYHIiAi  NOBEPXHI, WO 06MEXye Ky, 3HaxXoamTbCs
ToukKa, BiffaneHa Big UeHTpa Ky/i Ha BigCcTaHb:

1) 4 cwm; 2) éCM; 3) 4,5 cwm; 4) 5 cm?

7.9. Pagiyc Kkyni pgopiBHOe 5 cm. 3HaligiTe NOLWy BenUKOro
Kpyra Kyni.

7.10. Papiyc Kyni gopiBHIOE 2 AM. 3HalAiTb LOBXXWHY BE/IMKOrO
Kona L€l Kyni.
7.11. OiameTp Kyni AopiBHIOE 16 cM. Touyka A HaneXxuTb
MAOWMHI, [OTUYHIA [0 Kyni, | 3HaXoAUTbCA Ha BigcTaHi
15 cm Big TOYKM JOTUKY Kyni Ta MAOWMHWU. 3HalgiTb BiA-
CTaHb Bif TOUKM A [0 LUeHTpa Kyi.

7.12. Toyka B Hane>xnTb NAOWMHI, AOTUYHIN J0 cdepw, | 3HaxXO-
ONTbCA Ha BiAcTaHi 12 cM Bif TOUKM OOTUKY cdepu i nno-
WMHN. 3HaigiTb giameTp cepun, AKLWO BigCTaHb Big TOUkM B
[0 ueHTpa cdepu aopiBHIOE 13 cm.

7.13. Kynio, pagiyc sKoi 25 cM, rnepeTHYTO M/IOWMHOK Ha Big-
CTaHi 24 cm Bifg UeHTpa Kysi. 3HaigiTe AOBXWHY KOfa, no
AKOMY MJI0LLUHA NepeTUHAaE MOBEePXHIO Ky/i.

7.14. Kynio pagiyca 10 cM NepeTHYTO MJ/IOWMHOK Ha BiAcTaHi
6 cMm Bif LeHTpa Kyni. 3HaiigiTe Naowy yTBOPEHOro nepepisy.

7.15. A'i B - Toukn cthepu, npuyomy AB He € fiameTpom cdepu,
N - cepeauHa Bigpiska AB, O - ueHTp cepun. [oseniTb, WO
OM 1 AB.

7.16. AB - piameTp cdepn, M - poBinbHa Touka ctepu. [ose-
aitTb, wo AAMB = 90°.
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7.17. MnowwHa nepetunHae cdepy. [AiameTp ctepn, NpoBefeHWiA
B OAHY 3 TOYOK JiHIT rnepeTnHy cdepn i NNOLWMHU, AOPIBHIOE
4>/2 cm | yTBOpIOE 3 M/IOWMHOK KyT 45°. 3HaiigiTb BigcTaHb
Bif LeHTpa cdepn 40 MNJIOWMHN NePepisy.

7.18. MnowmHa nepeTuHae cepy. AiameTp cdepn, NMpoBegeHUin B
OfIHY 3 TOYOK JiHIT nepeTnHy cdepu i NIOWMHU, AOPIBHIOE
6>/3 cm i yTBOpPIOE 3 MNOWMHOK KyT 60°. 3HaifiTb BiACTaHb
Bif, LeHTpa cthepu 4O MNOLLMHU Mepepisy.

7.19. Papiyc Kyni gopiBHOEe 4 cM. Touka A HaneXuTb cgepi, Wwo
obmexkye Kyso. [le MoxXke 3HaxoauTuUca Touka B (ycepeauHi,
30BHI Ky/li UM Ha chepuYHii NOBEpPXHi), AKLLO:

HAB=2cm; 2)AB=4cm; 3)AB=8cm; 4)AB = 10 cm?
Po3rnsHbTe BCi MOXX/MBI BUNaaKW.

7.20. Papiyc Kyni gopiBHioe 2 cM. Touka P Hanexxutb cgepi, wo
o6Mexye Kynto. [le Moxe 3HaxoamTmcsa Touka M (ycepeauHi,
30BHI Ky/li Y/ Ha CPEPUYHI MOBEPXHI), SAKLLO:

1) PM =1 cwm; 2) PM = 2 cm;

3) PM =4 cwm; 4) PM = 9 cm?

Po3rnaHbTe BCi MOXNMBI BUMagKW.

7.21. Hexaii C i N - gBi geski Toukn cgepun. CKINbKN BENNKNX
Ki/1 MOXXHa NPOBECTU Yepe3 Lii TOUKN? PO3rnsHbTe BCi BUMALKU.

7.22. TlnowmHa a A0TUKaeTbCA 0 chepu i3 yeHTpom O B Touui A
Touka B Hanexntb nnowmHi a, OB nepeTnHae ciepy B
Touui K. 3HangiTe AOBXMHY Bigpi3ka BK, sKWo goBXuHa
BE/IMKOro KoJa Li€i cpepn gopiBHoe 160 cm, a AB = 6 cm.

7.23. TlnowmHa P goTukaeTbca 0 Kyni i3 ueHTpom O B Touui M.
Touka K HanexxuTb nnowuHi p, OK nepetnHae cepy, Lo 06-
MeXye Ky, y Touui N. 3HaigiTe 4oBXMHY Bigpizka MK, AKLwo
MK = 8 cm, a nsowa BeNIMKOro Kpyra Kyni AopiBHIOE 2511 cM2.

7.24. Yepe3 TOUKy cepu pagiyca 8-72 cM nNpoBefeHO MJIOWUHY
nig Kytom 45° go pagiyca cepu 3 KiHUEM Yy AaHii Touu,i.
3HangiTb AOBXMHY KOla OTPUMAaHOro rnepepisy.

7.25. Pagiyc kyni popiBHioe 12 cm. Yepes KiHeub pagiyca nig
KyTOM 60° A0 HbOro MPOBEAEHO MJIOWMHY. 3HaAgiTh naowy
OTPUMaHOro nepepisy.

7.26. BepwnHU TpUKYTHUKa 3i cTopoHamuy 6 cm, 8 cm i 10 cm

neXkaTb Ha NoBepXHI Kyni, pagiyc AKoi 13 cm. 3HanigiTe Big-
CTaHb Bif LeHTpa Ky/li A0 MAOWMHU TPUKYTHUKA.

7.27. BepwyHU piBHOCTOPOHHLOTO TPUKYTHUKA 3i CTOPOHOKO 6 CM
nexkaTb Ha MOBEPXHiI Kyni, pagiyc Akol 4 cMm. 3HaigiTb Big-
CTaHb Bif LeHTpa Ky/li A0 MAOWMHU TPUKYTHUKA.
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7.28. Kyna poOTUMKAaeTbCA [0 BCiX CTOPiH PiBHOCTOPOHHLOIO TPUKYT-
HWKa 3i CTOPOHO 12 cM. 3HaligiTb pagiyc Kyni, AKWoO naowmHa
TPUKYTHUKA 3HAXOAUTLCA Ha BIACTaHi 2 CM Bifg LeHTpa Kyni.

7.29. Kyna 0OTUKAaETbCA [0 BCIX CTOpPiH KBajpaTta 3i CTOPOHOK
16 cm. 3HangiTh pagiyc Kyni, SKWO nowmHa KBagpaTta 3Ha-
XOAUTbCA Ha BiAcTaHi 6 CM Bif LeHTpa Kyni.

7.30. Ha BigcTtaHi 5n1/3 cm Bif UeHTpa Ky/i NpoBefeHO rMepepis
Kyni, Nfowa AKoro B 4 pasu MeHLla, HidXK naoLa BesIMKoro
Kpyra. 3HaigiTb pagiyc Kyni.

7.31. Ha BigcTaHi 2-715 cm Bif UeHTpa cepn NpoBedeHO nepepis,
LOBXXMHa Kosa AKOro B 4 pasn MeHLUa, HiXK [AOBXWHa Benu-
KOro kKona cdepu. 3HagiTe pagiyc chepu.

7.32. T1lnowa Benukoro Kpyra Ky/i AopiBHIOE 8, a nsoLa

nepepisy Kysni MNNOWUHOKO - ES. Ha sakinn BigctaHi Bifg
LleHTpa Ky/i npoBefeHO nepepis?

7.33. Tlnowa Benukoro prragkyni JOpIBHIOE N, a nsowla nepe-
pi3y Kyni NiOWUHOW - |25ndp. Ha akii BigcTaHi Bifg LeHTpa

Kyl NpoBefeHOo rnepepis?

7.34. Kynga, pagiyc Akoi 37 cM, AOTUKAETLCA [0 BCiX CTOPiH piB-
HOGIYHOT Tpaneuii 3 ocHoBammn 36 cm i 16 cm. 3HaigiTb Big-
CTaHb Bif UeHTpa Kyni A0 MAOWMHN TpaneLir.

7.35. Kynsa pagiyca 10 cM JOTMKaeTbCA [0 BCiX CTOpPiH pomo6a,
piaroHani skoro gopisHtoloTe 15 cm i 20 cm. 3HangiTeb Big-
CTaHb Bif UeHTpa Kyni Ao nnowmHuU pomba.

7.36. OiameTp Kyni ABOMa TOYKaMu MNOAINEHO Ha TPU YaCTUHU Y
BigHOLWEHHI 1 : 12 : 13. 3HaigiTb BIAHOLLEHHSA NoLW, nepe-
pi3iB Kyni, AKi NpoxoaaTb 4epe3 Ui TOUKM NeprneHauKy-
NIAPHO [0 3a4aHoro giameTrpa.

7.37. Pagiyc Ky#ni nofineHo ToYKow A Ha [iBi YaCTUHW Y BiAHOLLUEHHI
3 1 2, paxyroun Bif LeHTpa. Yepes Touky A NpoBefeHO nepepis
nepneHaANKYNSpHO A0 3afaHoro pagiyca. 3HaigiTb BigHOLLEHHS
naowi Lboro nepepisy 40 naoLLi Be/IMKOro Kpyra Kyni.

KunTTeBa MaTemMaTUMKa

7.38. 3rigHo i3 caHiTapHMMMN HOPMammn BifHOLLUEHHA nouli BiKOH
A0 maowi Nignorn y KnacHii KiMHaTi MOBMHHO OyTW He MeHLUe
Hi>K 0,2. UM BUKOHYETbCA LA HOpPMa y KNacHiii KimHati, [oB-
XXMHa AKoT 12 M, a wmpuHa ctaHoBUTb 45 % OOBXXWMHU, AKUWLO B
KiMHaTi Tpn BikHa po3mipomMm 2 M x 1,75 m?

7.39. PogmHa HeuenopykiB niaHye Ha padi nogapbysaTu i3 30B-
HILUHBLOT Ta BHYTPILLIHLOT CTOPiH 6aK i3 KpULLKOK Ans BoAu. Bak
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Mae hopmy NpsAMOT NPU3MU 3aBBULLKM 1,5 M, B OCHOBI AAKOT ne-
XXUTb MPAMOKYTHUIA TPUKYTHUK 3 KaTeTamun 0,6 m i 0,8 m. Y ma-
rasuHi € papba B 6aHkax no 1 kr i 2,5 Kr.

1) CKinbKu KBagpaTHUX MeTpiB Tpeba nogapbysatn? (TOBLMHOK
mMaTepiany MOXXHa 3HexXTyBaTW.)

2) CKiflbKM i 9KMx 6aHOK (hapbu Tpeba Kynutu ansa dapoyBaHHS
6aka, AKWoO Ha 1 M2 BuTpadaeTbecs 0,2 Kr thapbu?

MigroTyiiTeca 10 BMBUEHHS HOBOrO MaTepiany

7.40. 3HaigiTb 06’emM Kyba, pebpo SIKOro AOpPIBHIOE:
1) 5 cwm; 2) 2 awm; 3) 1 wm; 4) 6 cMm.

7.41. 3HaipgiTb 06’eM MPSMOKYTHOrO napasieneninega, AiHilHi
BUMIpU SIKOTO [OPIiBHIOKOTh:

1) 2 cm, 4 cm, 5 cm; 2) 2 am, 12 cm, 15 cwm;
3) 9cm, 1 om, 180 mm;  4) 45 mm, 4 cm, 0,7 gm.

3aBgaHHSA
[MepeBipTe CBOW KOMMETEHTHICTD! No 7

1. 3HangiTb OOBXMHY KO/a, pajiyc sSIKoro Ha 5 cM MeHWwwuii,
Hi>XK JiameTp.

A 3 B r a

5n cm 10n cm 25n cm 10 cm iHLWa BignoBigb

2. Pagiyc KoHyca gopiBHIOE 5 cM, a iioro TBipHa Ha 1 cm 6ifiblua
3a BUCOTY. 3HalgiTb N/IOLLY OCbOBOr0O MNepepisy KOoHyca.

A 5) B r il
30 cm2 40 cm2 60 cm2 90 cm2 120 cm2
3. Yci pebpa npsmoi TPMKYTHOI NpU3MK [OPIBHIOKTL 4 CM.
3HangiTe nouly 6i4HOI MOBepPXHI NpPU3MN.

A B B r i
12 cm2 24 cm2 36 cm2 48 cm? 96 cm2

4. Ha oci annikaT 3HalfiTb TOYKY, pPiBHOBiggasieHy BiJ TOYOK
A 0; 2; 3)iB (2; 4; 5).
A 5] B r o
(0; 0; 8) (0; 0; 4) (0; 8; 0) (8; 0; 0) (0; 0; -8)
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5. Ha mantoHKy 306pa>KeHO TPUKYT-
HUK ABC Ta Toukn M i M sKi € Big-
nosigHo cepegmnHammn ctopiH AB i AC
LUbOro TPMKYTHUKa. Touka K He Hane-
XUTb  MJIOWMHI  TPpUKyTHUKa ABC.
YCTaHOBITb BigNOBIAHICTL MIXX Maporo
npammx (1-4) Ta B3aEMHUM PO3Mi-
LeHHAM Yy npocTopi (A-4).

Mapa npsmux B3aemHe po3MillleHHSA

1 KbliAB A rnepeTnHaroTbCA B
2 MbliBC B nepetuHaioTbCA B
3 KMi Kbl B nepetnHaioTbcsa B
4 Kbl iAC r MUMOOGIXKHI

[, napanenbHi

6. OcHOBa TYMNOKYTHOIo piBHO6eApeHOro TPUKYTHMKA LOPIBHIOE
16 cm, a pagiyc Kona, OnmMcaHOro HaBKO/I0 UbOro TPUKYT-
HUKa, - 17 cm. 3HaigiTb nnowy TPUKyTHUKa (y cMm2).

JomaluHs camocTiiHa po6oTta Ne 2

Ko>kHe 3aBAaHHA Mae no 4oTwupw BapiaHTwn Bignosiagi (A-IN),
cepes AKUX NvLLIe OAVH € NpaBuibHUM. O6epiTb NpaBWIbHWUI Ba-
piaHT Bignosigi.

1. MpAMOKYTHUK 3i cTopoHamMun 4 cm i 7 cMm obGepTaerbcs
HaBKO/O 6iNbLIOT CTOPOHW. 3HakAiTe AiamMeTp YTBOPEHOro
uuniHgpa.

A. 4 cm B. 7 cm B. 8 cm I 14 cm

2. Papiyc OCHOBM KOHycCa [AOpiBHIOE 8 CcM, a #oro BucoTa -
15 cMm. 3HaigiTb QOBXWHY TBIPHOI KOHYycCa.

A. 23 c™m B. 17 cm B. 16 cm . ~"61 cm

3. Papiyc ciepn popisHioe 8 cMm. Toukm A i B - pesaki Toukw,
WO HanexaTb cgepi. KO HanbiNbLIOK MOXe 6yTu Big-
CTaHb Mi>XK Toukamun A i B?

A. 4 cm B. 8 cm B. 16 cm .32 cm

4.Mnowa ocHoBu UuniHApa pJopiBHoe 3651 cM2, a piaro-
Ha/lb I0ro ocboBOro repepisy - 13 cm. 3HaigiTb BUCOTY UU-
niHgpa.

A.5cm b. 6 cm B. 4 cm r. J133 cm
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OcCbOBMM MEPEPI3OM KOHYCa € MPAMOKYTHUIA TPUKYTHUK, Ti-
MnoTeHy3a SKOro JOPiBHIOE 8 cM. 3HalfiTb Moy OCbOBOro
nepepisy KoOHyca.

A. 8 cm? B. 32 cm2 B. 64 cm2 . 16 cm2

Cdepy, pagiyc Aol 25 cMm, nepeTHyTO MOLWMHOK Ha BiA-
CTaHi 24 cm Bif ueHTpa cepu. 3HagiTe JOBXMHY Kona, mno
AKOMY MNepeTUHaloTbCA cdepa i NnaowmHa.

A. 70 cm B. 12n cm B. 14n cm . 161 cm

7. Bigpi3ok, Wo cnosyyae LUeHTP BEPXHbOT OCHOBU LUAiHAPaA
3 TOYKOK KOJ1a HWKHbLOT OCHOBW, AOPIBHIOE 4y/2 cm i YTBO-
proe 3 BicClO uwuniHgpa KyT 45°. 3HaigiTe naoLwyy 0CbOBOro
nepepisy yuniHapa.

A. 16 cm? B. 32 cm2 B. 32\/2 cm2 . 64 cm2

Papiyc ocHoBM KoHyca AopiBHIOE 12 cm, a Bucota - 18 cm.
MnowwmHa, neprneHOMKynsapHa [0 OCi KOHyca, MnepeTuHae
Moro Tak, L0 MN/OLLLa YTBOPEHOro rnepepisy AOpPiBHIOE 1651 cM2.
3HangiTb BiACTaHb Bif BepLUMHW KOHycCa [0 MJIOLMHK nepe-
pi3y.

A. 4 cm B. 12 cm B. 9 cm M 6cm

9.¥ci BepLUMHU NPAMOKYTHOIo0 TPUKYTHUKA 3 KaTeTamu 3 CM i

11.

12.

4 cM neXkatb Ha NOBepxHi Kyni. BiactaHb Bif ueHTpa Kyni
A0 MOWMHN TPUKYTHMKA JOPIiBHIOE 6 cM. 3HaniAiTb pagiyc
Kyni.

A. 6,5 cm B. 8 cm B. 9 cm M 75 cm

10. MapanenbHO oci uWiHApPa NpoBefeHO MAOLUHY, AKa Me-
peTuHae OCHOBY MO Xopai, wo ctarye ayry 120°. 13 ueHTpa
iHLIOT OCHOBM LI XOpAy BMAHO Mig MpSAMUM KyTOM. 3Hai-
LiTb pagiyc OCHOBM UuAiHApPa, SKLWO MOro BMcCOTa AOPIBHIOE
4n/2 cwm.

A. 6 c™m B. 8 cm B. 8n/2 cm . 8n/3 cm

Mnowa ocHOBM KOHYycCa AO0piBHIOE 8, a ioro TBipHa yTBOPHOE
3 M/IOLWMHOK0 OCHOBU KYT a. 3HalAiTb Moy 0CbOBOro nepe-
pi3y KoHyca.
A. B. B. . Ani~a

n n
Kynsa, pagiyc AKOT AOpiBHIOE 5 CcM, OOTUKaETbCA [0 BCiX
CTOPiH MPAMOKYTHOT Tpaneuii 3 ocHoBamu 4 cMm i 12 cwm.
3HalgiTb BiACTaHb Bif UeHTpa KyJ/i 40 NIOWMHN Tpanewuil.
A. 2 cm B. 3 cm B. 4 cm I 3,5 cm
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3aBAaHHA An1s NepeBipKU 3HaHb A0 88 5—7

1. MNpsaAMOKYTHUK 3i cTOpoHamn 3 cM i 5 cm obGepTaerbcs
HaBKOJI0O MEHLUOI CTOpOHW. 3HalgiTb BUCOTY, pagiyc i gia-
MeTp YTBOPEHOro uuiiHapa.

Papiyc ocHoBM KOHyca OOpiBHKOE 5 cMm, a TBipHa - 13 cm.
3HangiTb BUCOTY KOHyCa.

. Pagiyc cdepn gopiBHioe 7 cm. UM MOXKe BigcTaHb MiXK Aes-

KUMKW BOMa TOUYKamMu, LLO HaseXkaTb cdepi, AOpiBHIOBATU:
1) 2 cwm; 2) 11 cwm; 3) 14 cwm; 4) 15 cwm?
4. [oBXXMHa Kojla OCHOBU LMNiHApa AopiBHIOE 81 cM, a Aia-
roHasib OCbOBOro Mnepepisy yuaiHgpa - 10 cm. 3HahgiTh:
1) BOBXWHY TBIPHOT LWUNiHAPA;
2) nnaouly ocboBOro nepepisy uuniHgpa.
Pagiyc ocHOBM KOHyca [OpiBHIOE 41/3 cM, a TBipHa Haxu-
NleHa A0 M/IoWMHU OCHOBU Nifg KyTom 30°. 3HangiThb:
1) BUCOTY i TBIpHY KOHYCa;
2) NoLy oCbOBOro rnepepisy KoOHyca.
Kynto, pagiyc kol 17 cMm, nepeTHYTO M/IOWUHOK Ha Bia-
cTaHi 15 cm Big UeHTpa Kyni. 3HaigiTb Nowy nepepisy.
7. BucoTa KOHyca fopiBHIOE 12 cMm, a pajiyc ocHoBU - 9 cM.
MnowvHa, nepneHAVKY/sSpHa [0 OCi KOHyca, MepeTuHae
oro 6i4Hy NOBEPXHIO MO KOJy, AOBXWHA AKOro 61 cMm. 3Hau-
LiTb BiACTaHb Bif BepLUNMHUN KOHYCa [0 MAOLLMHU repepisy.
8. MapanenbHO oci yuiiHApa NpPoBefeHO MIOWMHY, SIKa re-
peTnHae OCHOBY MO Xxopai, Wo cTtarye ayry 90°. I3 ueHTpa
iHLLIOT OCHOBM L0 XOpAy BUAHO Nif KyTom 60°. MNnowa yTBo-
peHoOro nepepisy AopiBHWOE 16n/2 cm2. 3HalgiTb BUCOTY LMU-
niHgpa.

JoaaTkKoBi 3aBAaHHs

9. BeplVHM NpaBUNbLHOIO TPUKYTHUKA 3i CTOPOHOK 9 CM
Nie>XkaTb Ha NOBepxHi Kyni, nnowa Be/IMKOro Kpyra skoi fo-
piBHIOE 361 cM2. 3HalgiTh BiACTaHb Bif LeHTpa Kysi Ao nmao-
LWLWHU TPUKYTHUKA.

10. TBipHa KOHyCa YTBOPKE 3 MOro BUCOTOK KyT a. 3Hai-
OiTb MIOLY OCHOBM KOHYCa, SKLWLO MaoLia Moro ocboBOro ne-
pepi3y fopiBHIOE 8.
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[TOBEPXOHb
[EOMETPUYHUNX TIJ1
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Y LbOMY PO3AI/11 BU:

3rajaeTe MNoHATTA 06’emy
reoMeTpuyHoOro Tina,
thopmynu ana ob6uncneHHs
06’emMiB MPSAMOKYTHOIO
napanesneninega Ta Ky6a;

[i3HaeTecs NpPo OCHOBHI
B/1aCTUBOCTI 06’EMIB;

HaBUNTECA 3HaxXoauTn
06’eMM paHille BUBYEHUX
TiN1 i NIOLWi MOBEPXOHb TiN
obepTaHHs.



Se O) OBEM TIA.
hd OB’EM MPU3SMIN TA MAPANIENEMINEOA

Y upomy maparpadi posr/ISHEMO OfHE 3 MOHATb, SIKE XapakTe-
pU3ye FeOMEeTpPUYHE TiNIo, - MOHATTS 06’eMy Ta 06’emMM OEAKUX
Tin.

MoHATTS 06’eMy FreoOMeTpMYHOro Tina
1. MoHAaTTA 06’emy BBOAUTLCA aHa/1I0TiYHO MOHATTIO MNJ10-
wi nnockoi qirypu. Tak camo K
naocka cirypa oomMexye aesiky 4acTUHY MOWMHU, FreoMeTpuyHe
Tislo obMexye OedAKy 4YacTuHy npocTtopy. KoxXHOMY reomeTtpuy-
HOMY Tifly MOXHa MOCTaBUTW Yy BIAMOBIGHICTb 3HAYEHHS 1i0ro
06’emy. MoOXKHa BBaXKaTu, LLO 06’€M reoMeTpUYHOro Tifla - ue Be-
NNYMHa TIET YaCTUHU MPOCTOPY, AKY OOMEXYE Lie reomeTpuyHe
Tino. MoHATTA 06’eMy BaMm BiAOMO 3 MOBCAKAEHHOIO XXUTTSA (06’em
nakeTa i3 COKOM, MASALLIKM 3 BOAOK, O6’eM MOBITPA B KiMHaTi).
TakoXX 3 NOHATTAM 06’eMy BW O3HaliOM/IHOBa/INCA B MoNepeaHix
Knacax.

OCHOBHI BNnacTuUBOCTIi 06’€MIB:

1) 06’eM reoMeTpUYHOro TiNna BUpa>KaeThbCA AOAATHUM
YNCNOM;

2) piBHi reoMeTpUYHI Tifna MalThb PiBHI 06’eMU;

3) AKWO reoMeTpuUyHe TIiNO CKNajeHe 3 KiflbKOX Tia, TO
noro o6’em [OpPIBHIOE CyMi 06’€EMIB LMX Tif;

4) oavHNLE BMMIPIOBaHHSA 06’emMiB € 06'eM Kyba 3 pebpom,
WO OOPIBHIOE OAUHULI BUMIPHOBAHHA OOBXKUHU.

Hanpuknag, AKLWO 3a OAVHULIO BUMIPHOBAHHSA OOBXWHU B3ATU
1 cm, TO BIAMOBIAHOK OAMHMLEID BUMIPHOBaHHA 06’emy 6yge
06’em Kyb6a 3 pe6pom 1 cm. Takuii Kyb6 mae 06’em 1 cm3 (4nTa-
ETbCA: OQVH KyO6iYHUI caHTUMeETP).

IHWMN ogMHNLAMWN BUMIPIHOBaHHA 06’eMiB € 1 Mm3, 1 am3, 1 M3

O6’em Tifla NPURHATO MO3Ha4aTn niTepoto V.

a Tina, AKi MalOTb PiBHI 00’eMKn, Ha3nMBawTb PIBHOBENU-
KUMMW.

Cnoci6 064YnCrieHHS 06’eMy MpPSMO-

2. O6’em KyTHOro napasnesneninega, sKL0 Woro
MPAMOKY THOro NiHINAHI BUMIpK ([OBXMHA, WMPUHA i
napaneneninega BMCOTA) BUPaXKalOTbCA  HaTypasib-

HUMW 4ucnamu a, b i ¢, BU 3HaeTe 3
rnorepegHix knacie: 06’eM MNPAMOKYTHOro napaneneninega no-
pPiBHIOE AO6YTKy TpbOX iOro BMMIpiB, TO06TO V = abc.

A sK 06umcnuTn 06’eM NPSAMOKYTHOrO napanenenineia, sKLWo
X04 OAMH 3 1A0ro BMMIpIB € 4ducnom gpobosBum abo ippauio-
HanbHUM? BignoBigb Ha Le NMTaHHA fae Teopema.
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Teopema 1 (npo o6’em MPAMOKYTHOrO napaneneninena).
O6’eM NMpsIMOKYTHOro napanesieninefa [OPiBHIOE [00YTKY
TPbOX MOro BUMIpIB.

JoBeneHHA UieT TeopeMu [OCUTb FPOMi3gKe i BUKOHYETbLCH
aHanoriyHo JOBeAEeHHIO TeOpeMM MPO M/IOWY MNPAMOKYTHUKA, PO3-
rnsaHyTol y 8-Mmy Knaci. Tomy foBefjeHHS TeopeMu Mpo 06’em Mnps-
MOKYTHOro napasieseninega He HaBogUMO. PO3r/sisHEMO Hacnifok
i3 Uiel Teopemn.

Hacnigok. O6’em NpAMOKYTHOro napajneneninega pfo-
piBHIOE A00YTKY M/OLLI OCHOBM Ha BUCOTY.

[incHo, Hexal, Hanpukiag, rpaHb 3 peb6-
pamu a i b € ocHoBOW MPAMOKYTHOro napa-
neneninepa (man. 8.1), ToAai njoLia OCHOBU S
napaneneninega popisHioe ab, a Bucota h na-
paneneninega AOPIBHIOE C.

Tomy V = abc = Sh.

Po3rnaHemo  npuknagm p0O3B’A3yBaHHA
3ajau.

OHW OCHOBU MpPAMO-

KYTHOro napaneneninega AOpiBHIOOTb

2 cMm i 8 cm, a giaroHanb 6inbLUOT 3a

nnowero  6iYHOT  rpaHi  [OpiBHIOE

10 cm. 3HaiiTu 06’em napasneneninea.

Po3B’A3aHHA.

1) Hexaih ABCDA1B1CiD1 - npsimo-

KyTHUIA napanenenineg, AB = 2 cm,

AD = 8 cm, AID = 10 cm (man. 8.2).

2) Y AAAID (AA = 90°): Man. 8.2

AAI V102-82 = 6 (cwm).

3) Maemo V=ABI1ADI1AAIi =2+8'6 =96 (cm3).
BignoBigb. 96 cms.

OCHOBOIO  MPSMOKYTHOIO

napaneneninefa € KeagpaT 3 giaroHan-
no 6 cm. 3HaiTn 06’em napasneneni-
nega, SKWO Moro giaroHasb HaxuaeHa
[0 NMOWMHU OCHOBU Mig KyTOM 60°.

Po3B’A3aHHA.

1) Hexaih ABCBAIBiCibi - npsmo-
KyTHUA napaneneninen, y SKOro
ocHoBa ABCbB - kBagpat, BB = 6 cwm,
ABIBB = 60° (masn. 8.3).



2) Mnowa ocHoBn 8 = —62 = 18 (cm2).

3) Y (XB = 90°):
Bbi = BbigXB-"Bb = 6tg60° = 673 (cm), H = 6”3 cm.
4) Topi 06’em napaneneninepa:

V =FBH = 18 + 673 = 108”3 (cm3).

BignoBigb. 10873 cwms.

Y 1635 p. iTaniicbkuii martemaTuk

3. MpuHumn KaBasibepi  BoHaBeHTypa KaBanbepi (1598-1647)

3arnponoHyBaB OAMH i3 cnocobis 06-

YMCMEHHA 06’€MIB, AKWUV OTPUMAEB y NMOJasibLLIOMY Ha3BY MPUHLMN
KaBanbepi.

. | MpuHunn KaBanbepi. AKLWO Npu nepeTuHi ABox Tin bi

I. i B2 Bcima naowmHamMmu, napanesibHUMN AeAKIA MAOLWWHI
a, y nepepisi oTpUMylOTb GQirypy 3 piBHUMM Maowiamm
(man. 8.4), To 06’eMU UMX TiN PIBHI MidXK CO60IO.

Man. 8.5

Le npuHUMN MOXHa MOSAACHWUTU, Hanpuknag, Tak. Hexan €
OBi Be/IMKi Maykn ApyKapCbKOro rnanepy 3 04HaKOBOK KifbKICTHO
apkKywis. 3po3ymino, Wo o6’eMn LMX NAYOK PiBHI MiXK c060l0.
Buknagemo Ui ABi Mayku Ha CTin: ogHy Tak, Wwob6 BoHa Habyna
hopMn MPAMOKYTHOro nmnapasieneninega, a Apyry Tak, wWwo6 T
BEPXHSA YacTuHa byna Tpoxu 3cyHyTta (man. 8.5).

O6’eMn YTBOPEHUX TiNl PiBHI, WO W CTBEPAKYETLCA MPUH-
ymnom KaBanbepi. [ilicHO, BUcOoTa AehOpMOBaHOT Maykm He 3Mi-
HUMaca i KOXXHa M/owmHa, napanesnbHa Kpuwliui cTtona, nepe-
TUHAE KOXXHY 3 MayoK MO NPAMOKYTHUKaxX OAHaKOBOT MOLLi.

Cam KaBanbepi 06rpyHTYBaB CBili MPUHLMMN TaKOXX HAOYHMMU
MipKyBaHHAMMW, a fJewlo ni3Hile 3’ABUNOCA CTpore [oBefeHHS
Lboro hakTy, siKe B LbOMY MiApyYHMKY HE HaBOAMMO.

MpuHuun KaBanbepi pae 3mory BU-
4. O6’eM NpU3MM BeCcTn 6arato opmyn onsa 064YnNCNeHHS
06’eMmiB.

Teopema 2 (Npo 06’em nNpusmm). O6’emM NpU3MU JOPIBHIOE
[O6GYTKY nuiowli i OCHOBU Ha BUCOTY.
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JoBegeHHA. Hexali gaHo foBislbHY npu3amy (npsamy abo no-
XWUny) 3 NoLe0 ocHoBu 8 i BucoTo H. Hexali Ha naowmHi a
nopyy i3 JaHOK MPU3MOKD PO3MILLLEHO MPAMOKYTHUIA napanene-
nines 3 nnoweto ocHosu 8 i Bucotoo H (Masl. 8.6). OCKisNlbKU
BMUCOTW MPU3MU i Napaneneninega piBHi, TO KOXXHa MNJioLuMHa p,
AKa nepeTnHae NpusMy, rnepeTuHae i napanenenines. Yci signo-
BiHI Nepepi3n MaloTb PiBHI N/IOLWi, OCKINbKW Ui repepi3n piBHI
BiAMOBIAHMM OCHOBaM Mpu3MW | nNapaneneninega. 3a NpUH-
umnom KaBasibepi MaeMO BUCHOBOK: 06’emMu npu3mMu i napasne-
Nneninepa piBHI MibXK co6oto. OcKiflbkM 06’eM Napasiesnieninena
[opiBHIOE 8H, To 06’eM Mpu3MK Takox gopisHioe 8H.

Hacnigok 1. O6’em npsiMOil NpM3MKN [OPIBHIOE [06YTKY
naowi T ocHOBM Ha 6iuHe pebpo.

Hacnigok 2. O6’em noxunoro napasneneninega [OpPIBHIOE
[06YTKy nnoLli Aoro OCHOBM Ha BUCOTY.

Hacnigok 3. O6’em npsAmMoro napaseneninega [AOPIBHIOE
[06YTKy nioLuli Aoro OCHOBM Ha BUCOTY.

PosrnsaHemMo npukiagy po3B’sisyBaHHSA 3a4ad.

OCHOBOK NMOXMNOT MPU3MU € NMPaBUAbHUIA TPUKYTHUK

3i cTopoHO 4 cM. BiuHe pebpo NMpM3MM [OPIBHIOE 6 CM I Haxu-
NleHe A0 NAoWMHKY OCHOBM Nig KyTom 30°. 3HaliTn 06’em npusmMm.
Po3B’sa3aHHA. 1) HexalABCA1B1C1 - 3agaHa B yMOBi Npu3ma,
AABC - npaBwnibHuin, AB = 4 cm,
AAl = 6 cm, AiIK = H - BucoTa
npusmMn, AAVAK - KyT Haxuny 6iy-
Horo pebpa [0 MN/OLWWHN OCHOBW,
ZAlAK = 30° (man. 8.7).

9y Mnowa ocHoBn 8 = , fe

a = AB - ctopoHa ocHoBW. Maemo

8 = 473 (cm2).
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nn (o3

3) Y NIANiX (xX = 90°): K = niX = ) ) = 3 (cm) (3a Bnac-

TUBICTIO KaTeTa, Lo NeXuTb npotu KyTta 30°).
4) Maemo V = BK = 473 + 3 = 12”3 (cm3).

BignoBigb. 1278 cms.

OcHoBOK MNpPsSIMOro Napasnesieninega € pom6 3i cTo-

poHoK 8 cM i rocTpum KyToMm 60°. MeHwa fgiaroHanb napasnesne-
ninega [AopiBHIOE Oinblii giaroHani pomb6a. 3HaiTn 06’eM
napaneneninea.

Po3B’A3aHHA.

1) Hexaii ABCDAIiBIiCiDi - 3agaHwii

B YMOBI napanenenines, ABCD - pom6,

AB = 8 cm, ABAD = 60° (man. 8.8).

2) INnowa ocHoBU:

s = AB2sinZBAD = 82sin60°= 64 x

X = 3273 (cm2).
2

3) AABD - piBHOCTOpOHHIN, BD =

=AB = 8 cm.

4) Y {ABC: AABC = 120°. 3a Teopemor0 KOCUHYCIB:

AC2 = AB2 + BC2 - 2+ AB + BC ' cosAABC;

AC = >/82 +82 -2 -82 cosl20° = 8>/3 (cm).

5) Ockinbku BB < AC, 10 Blb - MeHWwa giaroHanb napasneneni-
nega, B\B = AC = 8>/3 cwm.

6) Y ABBM("B"™90°):

BBi = (cm).

7) Toai 06’em V = 32™N-872 - 256-T6 (cma).

BignoBigb. 2566 cms3.

KynspHUii oo Oi4HMX pebep, WO MnepeTuHae Bci 6iuHI pebpa
(man. 8.9). OJosecTun, Wo 06’emM NPU3MKN
MO>KHa 3HalTh 3a POPMY/IOHO:

V: ] |,
ge 8N - nnowa nepepisy, | - AOBXUHA
6ivyHOro pebpa npusmm.
JoseneHHA. 1) lMnowmHa nepepisy
noginge npusMy Ha [ABi  4YacTUHWU
(BepxHIO Ta HWXKHIO). lomiHAeMo 4ya-
CTUIHM MiCUAMWU, CYMICTUBLUM OCHOBU
noyaTKoBOI MPU3MMU.
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2) Y upomMy BUNaAKy OTPUMAaEMO NpsMy npusmy, o6’em AKOT A0-
pPiBHIOE 06’eMy 3a4aHoI.

3) ¥ uii NpAMIn NpM3Mi OCHOBOK € Mepepi3 3a4aHol, a BUCOTOH -
6iuHe pebpo 3agaHOoi Npusmn. O6’eM OTPMMaHOT NPAMOT NPU3MH,
a Tomy i 3agaHoi, gopisHioe 8N« |. B

8.2.

8.3.

8.4.

8.5.

8.6.

8.7.

8.8.

8.9.

0 CchopmynioiiTe OCHOBHI BNacTMBOCTI O6’€MIiB, O HKi reoMeTpUuYHi
Tina HasuBaloTb piBHOBENVKMMU? O CdopmyrtoliTe Teopemy npo
06’eM NMPAMOKYTHOro napasneneninefa Ta Hacnifgok 3 Hei. B Cdop-
My/ilo/iTe ## NOACHITL Ha nNpukniagi npuHumn Kasanbepi, o Cdopmy-
nwonTe i goBeniTb Teopemy npo o6'em npusmu. <3 Cchopmyntonte
Hacnigkm 3 TeopeMn nNpo 06’eM NPU3MK.

Po3B'shKiTb 3afadi Ta BUMKOHaliTe Brnpasu

8.1. BupasiTb y MM3:
1) 4 cm3; 2) 2 cm3 115 mm3;
3) 5 cm3 2 MM3; 4) 3 ams.

BupasiTb y cm3:
1) 5 gm3; 2) 2 pm3 517 cm3;
3) 3 am3 4 cm3; 4) 2 m3.

3HangiTb 06’em Kyb6a, pebpo AKOro AOpiBHIOE:

1) 5 cwm; 2) 7 gm.

3HaligiTe 06’em Kyba, pebpo SKOro AOPIBHIOE:

1) 4 owm; 2) 10 cm.

3HalgiTe 06’eM NMPSAMOKYTHOro mapaneneninea, NiHiviHi BU-
MipW SKOTO [OPIBHIOOTH:

H2am, 7a0mi5 am; 2) 15 cm, 0,2 gm i 30 MMm.
3HalgiTb 06’eM MPSAMOKYTHOrO mapasneneninea, NiHiviHi BU-
MipU SKOro AOPiBHIOKOTh:

1) 3 cm, 8cm i 9 cm; 2) 12 om, 0,3 M i 50 cm.

3HaligiTb 06’eM NMPAMOKYTHOFO napasesieninega, naouia oc-
HOBU sAAKOro popisHe 30 cM2, a BUcoTa - 12 cm.

3HalgiTb 06’eM NMPAMOKYTHOFO Mapasneneninega, naouia oc-
HOBW SIKOro OOpPIBHIOE 24 AM2, a BUCOTa - 5 oM.

O6’em npm3smu gopiBHioe 200 cm3, a naoLia ocHoBn — 20 cm2.
3HangiTb BUCOTY MPU3MMU.

8.10. O6’em npusmm pgopisHoe 300 cm3, a Ti Bucota - 15 cm.

3HalAgiTe NIOLWY OCHOBU MPU3MU.

8.11. CTOpoHM OCHOBM MPSAMOro napaseneninesa AOPiBHIOKOTb
2n/3 cM i 7 cM Ta yTBOpPHOIOTbH KyT 60°. 3HangiTe 06’eM napa-

neneninega, AKWO Aoro 6i4YHe pebpo AOpiBHIOE 5 cMm.
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8.12. OcHOBOWO NpAMOro napanesneninega € pomoé 3i CTOPOHOKO
8 cm i roctpum kyTom 30°. 3HaigiTb 06’em Napanenenineaa,
AKLLO ioro 6iyHe pebpo gopiBHioe 10 cwm.

8.13. CTOpoHM OCHOBM TMPAMOKYTHOro napaneneninega Aopis-
HOTb 3 cM i 5 cM, a giaroHasb 6ifbLWOT 3a NAOWEK BGiYHOT
rpaHi - 13 cm. 3HangiTe 06’em napaneneninega.

8.14. CTOpoHM OCHOBM TMPAMOKYTHOro napaneneninega Aopis-
HIOIOTb 4 CM | 8 cM, a giaroHasib MeHLLOI 3a njaoulerd BGiuHOoT
rpaHi - 5 cMm. 3HaigiTb 06’eM Napasneneninega.

8.15. OcHoBa nNpaAmMoro napaneneninega - pom6é 3i CTOPOHOIO 4 cM
i kyToM 60°. MeHwa piaroHaslb Napasneneninega HaxuneHa
[0 MJIOLMHM OCHOBM Nif KyToMm 45°. 3HanigiTe 06’em napane-
neninega.

8.16. OcHoBa npaAMOro napaneneninega - KseagpaT, MNepuMeTp
AKOro popiBHie 20 cm. 3HangiTe 06’eM napaneneninega,
AKLWO AiaroHasib 6i4HOT rpaHi YTBOPHE 3 MOLLVMHOK OCHOBU
KyT 45°.

8.17. CtopoHa OCHOBW TMpaBWUbHOI YOTUPUKYTHOI Mpuv3Mu [A0-
piBHIOE 6 cM, a T 06’em - 180 cm3. 3HalfiTb BUCOTY MPU3MMU.

8.18. OcHoBa NpsAMOT NpPU3MU — TPUKYTHUK 3 OCHOBOIO 6 CM i BU-
COTOl0, MPOBEAEHOI0 A0 Hel, 10 cM. 3HaliAiTb BUCOTY MpU3MK,
AKLWO 1T 06’eM gopiBHIOE 150 cms.

8.19. Bigpo Bwmiwye npubnmsHo 12 n. CkiNbkKY Bigep BoAu No-
TpibHO, WO6 3aNOBHUTU BaHHY, AKa Mae (Gopmy MPSMOKYT-

Horo napaneneninega 3 sumipamu 50 cm, 1 m 60 cm i 70 cm?
(BignoBsigb OKpyrniTe A0 WiNnX.)

8.20. Bigpo Bmiwye npménusHo 8 n. CKifnbkKU Bigep BoAu MNO-
TPi6bHO, W06 3aNOBHUTU CKAAHWUIA Ky6 3 pebpom 50 cm? (Big-
noBifb OKPYIrAiTb A0 LiNNX.)

8.21. KnacHi KiMHaTV MOBUHHI 6YyTW po3paxoBaHi Tak, Wo6 Ha
OAHOro y4Ha 6ysI0 He MeHLUe HiXK 6 M3 MoBiTpA. UM MOXYTb
Yy KNacHi KimMHaTi, fika mae (hopMy NpPsAMOKYTHOro napase-
neninega 3 Bumipamm 8 M, 55 M i 3 M, HaBuaTuca 23 giTen
6e3 NMopyLUeHHSA caHiTapHUX HOpPM?

8.22. O6’em Kyba p[opiBHIOE 64 cM3. 3HaWMAiTb MOBHY MOBEPXHIO
Ky6a.

8.23. lNMoBHa NoBepxHS Kyba AopiBHIOE 54 cm2. 3HalgiTb 06’eM Kyba.

8.24. Poamipu yernmHm 25 cm x 12 cm x 6,5 cm. 3HaigiTe macy
OAHIET LernnHn, AKLWo Ti rycTuHa aopisHioe 1700 Kr/ms.

8.25. EKckaBaTop BuKonas AMYy Yy opMmi Kyba, pebpo Akoro ao-
piBHIOE 4 M. CKi/flbKM BaHTaXXiBOK MOTPIGHO, W06 BUBE3TU
BCIO 3eM/Il0, AKLLO OfHa BaHTaxKiBKa BMillye 2,5 M3 3emMni?
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8.26. MicbKunii ronosa BUPILWIMB MOKPUTU acqaibTOM MpPSAMOi-
HIIHY [INAHKY JOoporn 3aBwmpliky 15 mMi 3aBAOBXKU
200 m. ToBLWMHa acasibTy Ha uiih goposi - 5 cm. CKinbKu
MoTpibHO MaluuH acdanbTy, AKWO TycTuHa acansty Ao-
piBHIOE 2,4 T/M3, a BaHTaXXONIANOMHICTb MalMHN - 5 T?

8.27. CKiflbK/M [OLLIOK 3aBAOBXKW 2,5 M, 3aBLIMPLUKN 20 CM i
3aBTOBLIKM 20 MM MOXXHa OTPUMATK i3 HYOTUPUKYTHOT Basikn
3aBAoBXKM 10 M, WO Mae B nepepisi NPAMOKYTHUK PO3Mi-
pamu 40 cm x 30 cm?

8.28. 3HangiTb 06’em geTani, 306paKeHOT Ha Ma/ltloHKy 2.6
(amB c. 192).

8.29. 3HanigiTb 06’emM geTani, 300paXKeHOI Ha MasllOHKY 2.7
(ouB. c. 192).

8.30. biuHe pebpo nNpPAMOKYTHOro napaseneninefa AOPiBHIOE
KOn/3 cm, a ogHa 3i CTOpPiH OCHOBM - 8 cM. 3HaigiTb 06’em
napaneneninega, SKWO KOro giaroHaslb HaxuaeHa go nno-
LLIMHM OCHOBW Nif KyTOM 60°.

8.31. biuHe pebpo MNPAMOKYTHOro nmapaneneninega OOPIBHIOE
4>/3 roHaslb ocHoBu - 20 cm. 3HangiTb 06’eM napa-
neneninepa, SKWO ofHa 3 giaroHanen 6i4HOT rpaHi HaxuiaeHa
[0 niowmHM ocHosu nig kytom 30°.

8.32. 1 M3 30/10Ta BaXXUTb NpubAn3HO 19 T. Um moxKe ntogmHa
nigHATK Ky6 30/510Ta, pe6bpo skoro 30 cm?

8.33. OcHoBa nNpsAMOT NpuUsMn - pPiBHOGEAPEHU TPUKYTHUK 3 OC-
HOBOK 6 cM i nmepumeTpom 16 cm. 3HaigiTe 06’eM Mpu3Mu,
AKLWO ABI 1T 6iYHi rpaHi KBagpaTtw.

8.34. OcHoBa NpsAMOi NpM3MU - PIBHOGEAPEHNI TPUKYTHUK 3
6iyHOO cTopoHOo 10 cm i nepumeTpom 36 cMm. 3HangiTb
06’eM Npu3MK, AKWO ofHa 3 Ti 6iYHUX rpaHel - KBagpar, a
OBi IHLWI - He € KBagpaTamu.

8.35. O6’em nNpsAMOT NMpu3MKn JopiBHIOE 168 cm3, a i1 6i4He pebpo -
7 cM. OCHOBa NPU3MU — NPAMOKYTHUI TPUKYTHUK 3 KaTeToM
6 cm. 3HanrgiTe naowy 6i4HOT MOBEPXHI MPU3MMU.

8.36. OcHoBa NpAMOT NpU3MKU - MAPSAMOKYTHUA TPUKYTHUK 3 Ka-
Tetamu 5 cm i 12 cm. 3HangiTe nowy O6iYHOT MOBEPXHI
npu3Mmn, AKLWO 1T 06’emM fgopiBHIOE 240 cm3.

8.37. OcHoBa noxwusnoro napanenenineia - NPAMOKYTHUK 3 Aiaro-
Hasuio 10 cm | KyToM MK giaroHansmm 30°. BidHe pebpo
napaneneninega AOPIBHIOE 4-72 CM i YTBOPKE 3 MJIOLWMHOKO

OCHOBU KyT 45°, 3HaigiTe 06’em napaneneninega.

8.38. OcHoBa noxwsoro napanesneninea - KeagpaTt 3 AiaroHauio
6 cm. BiuHe pebpo napaneneninesa JOPIBHIOE 4>/3 CM i YTBOPIOE

3 NMOWMHOK OCHOBU KyT 60°. 3HalgiTb 06’eM Napanenenineja.
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8.39. OcHoBoOW npsaAMoOro napaneneninega € pomé 3 nepume-
TpoMm 20 cm i giaroHasuio 8 cMm. MeHLia giaroHanb napanene-
ninega gopisHoe 10 cm. 3HaligiTe 06’em Napaneneninega.

8.40. OcHOBOKO MpAMOro Mapaneneninega € pomoé 3 MepumMeTpoMm
40 cm i giaroHannto 12 cm. bBinblia giaroHans napaseneni-
nepa gopisHioe 20 cm. 3HangiTe 06’eM napaneneninega.

8.41. Mpodinb pycna piykn mae opmMmy piBHOGIYHOT Tpanevyii, oc-
HOBW AIKOT AOpiBHIOKOTL 15 M i 9 M, a Bucota - 3 m. LLBuUa-
KiCTb Tedii gopiBHoe 1 m/c. AKuii 06’em BOAM MPOXOAUTb
yepes uei npodinb 3a 1 xB?

8.42. lMepepi3 3a1i3HNYHOIO HacuUMy Mae BUI/IAL PIBHOGIYHOT
Tpaneuii, BEpPXHA OCHOBa AKOI [OPIBHIOE 12 M, HWXHA -
27 m, a Bucota - 4,5 m. 3HanigiTe 06’eM 1 KM Hacuny.

8.43. [iaroHaslb NpAMOKYTHOro napasiesieninesa AOPiBHIOE 12 cMm
i HaxuieHa o MJOWMHM OCHOBM Nif KyTom 60°. 3Hanhgitb
06’em napaneneninefa, AKWO KyT MK fiaroHaissMy OCHOBU
JopisHioe 30°.

8.44. [iaroHanb NPAMOKYTHOro rMapaneneninega HaxwuneHa Ao
NAOLMHN OCHOBWU Mifg KyTOoM 45°. [liaroHaslb OCHOBU YTBOPHOE
3 OAHIEN 3i CTOPIH ocHOBM KyT 30°. 3HalhgiTb 06’em napase-
neninega, SKWO MOro BUcoTa AOPIBHIOE 8 CM.

8.45. Y npsAMIii TPUKYTHIW NpU3Mi CTOPOHM OCHOBU AOPIBHIOKOTH
13 cm, 21 cm i 20 cm. Yepes 6GiuHe pebpo mpu3mu Ta ce-
pefHO 3a [OBXMHOK BMCOTY OCHOBUM MNPOBEAEHO Mepepis,
naouia AKoro gopiBHIE 63 cMm2. 3HarAiTeb 06’eM MpU3MK.

8.46. Y mpsAMIii TPUKYTHIW NpU3Mi CTOPOHM OCHOBU AOPIBHIOKOTb
13 cm, 14 cm i 15 cm. Yepes 6GiyHe pe6Gpo Npu3Mu Ta Haii-
MEeHLLY 3a [AOBXWHOK BMCOTY OCHOBW MPOBEAEHO rMepepis,
naouia AaKoro gopisHie 112 cm2. 3HaigiTe 06’emM NpU3MNA.

8.47. OcHoBOIO NpAMOro napasiesnieninega € Keaapart 3 giarOHasIo
6>/2 cm. 3HangiTb 06’eMm Napaneneninega, AKLWO iOro NoBHa

noBepxHsA AopiBHIOE 240 cm2.
8.48. OcHoBOO NpsAMOro napanenenineia € napasienorpam 3i CTopo-

HaMmun 4 cm i 5 cm Ta roctpmm KyTom 30°. 3HaigiTb 06’eM na-
paneneninega, sIKLLO MOro noBHa MNOBEPXHS AOPIBHIOE 74 cm2.

8.49. fiaroHasb 6iYHOT rpaHi NPAMOKYTHOro napanesneninega ao-
piBHIOE 8n/2 cm. [iaroHanb napaneneninega yTBOPHE 3 Mo-
WMHOKO L€l rpaHi KyT 45°, a 3 M/oOWMHOK OCHOBU - KYT
30°. 3HangiTe 06’eM napasneneninega.

8.50. [iaroHasib NpPAMOKYTHOro napasiesieninesa AopisHe 10 cm

i yTBOpHOE 3 OiYHMMKU rpaHsamm KyTu 30° i 45°. 3Hanhgitb
06’eMm napaneneninega.
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8.51. OcHOBOIO MNOXMNOT MPU3MU € MPaBWIbHUA TPUKYTHUK 3i
CTOPOHOIO 451/3 cMm. OfHa 3 BepLUVH BEPXHbLOT OCHOBU MPOEK-
TYETbCA B LEHTP HWXKHbOI. BiuHi pebpa npuammn yTBOPHOIOTh
3 NIOWMHOK OCHOBU KyT 60°. 3HaigiTe 06’eM Mpu3mu.

8.52. OcHoBOlO MoxXunoi Npu3MnM € KeBagpaT 3i CTOPOHOK 8 CM.
OfHa 3 BepLUMH BepXHbLOT OCHOBW MPOEKTYETbCA B LEHTP
HWKHBOT. BiuHiI pebpa NMpr3Mm yTBOPKOKOTE 3 MJIOWMHOK OC-
HOBM KyT 45°. 3HaigiTe 06’eM Mpu3Mu.

8.53. B OCHOBI NpAMOiI NPM3MU NEXUTb MPAMOKYTHUIA TPUKYTHUK
3 roCTpUM KYTOM a. [liaroHasnb 6i4HOT rpaHi, Wo MiCTUTb Ti-
noTeHy3y, [OPIBHIOE Ti i YTBOPHOE 3 TMJIOWMHOK OCHOBU
npusmMm KyT p. 3HahigiTb 06’emM Nprn3Mu.

8.54. B OCHOBI NMpAMOT NPM3MU NIEXXUTb MPAMOKYTHUIA TPUKYTHUK
3 KYTOM a i rinoTteHy3ow c. [JiaroHasib rpaHi, WO MIiCTUTb
KaTeT, npunernuii Jo AaHOro KyTa, YTBOPIE 3 MJIOLLNHON
OCHOBW KYT p. 3HangiTb 06’eM NpusMu.

8.55. B OCHOBI NMpsAMOT NMPU3MN EXNTb PiBHOGEAPEHU Tpu-
KYTHUK 3 BiYHOKO CTOPOHOIO a i KyTOM Npu BepLUUHI p. Yepes
CTOPOHY OCHOBM i MPOTUMIEXXHY BEPLUMHY IHLLOT OCHOBU MpO-
BEAEHO Mepepi3, KU YTBOPHOE 3 MJIOWMHOK KyT y. 3HaW-
LiTb 06’eM Npusmu.

8.56. CTopoHa OCHOBW MNpaBW/IbHOT TPUKYTHOT NPU3MKN OPIBHIOE a.
Uepes L0 CTOPOHY i cepeuHy MPOTUMEXHOro 6i4HOro pebpa
NnpoBefeHO repepi3, SAKWIA YTBOPKOE 3 MJIOWMHOK OCHOBMU
KyT a. 3HaigiTb 06’eM NpPU3MWN.

8.57. lMnowii TpbOX rpaHelr MpPSMOKYTHOro napaneneninega fdo-
piBHIOIOTL 12 cm2, 21 cm2 i 28 cm2. 3HangiTb 06’eM MpsiMo-
KyTHOro napasienenineja.

8.58. MepumeTpu TpbOX FpaHelr NPSAMOKYTHOrO napasneneninega
JopiBHOOTL 12 cm, 18 cm i 14 cm. 3HaigiTb 06’em NpsMoO-
KyTHOro napaneneninega.

8.59. B oCHOBiI NOXW/IOT MPU3MU NIEXXUTb NPaBUIbHUIA TPUKYTHUK
3i cTopoHoto 10 cMm. OgHa 3 6i4HUX rpaHeii NpU3MU MNepreH-
OVUKYNnspHa 40 NAOWWMHN OCHOBWU Ta AIBNSIE cob0k0 pomo6, aia-
roHa/ib AKOro AOpPiBHIKOE 12 cm. 3HaigiTb 06’eM NpU3MN.

8.60. OcHOBOKO NOXW/IOr0 Napaneneninefa € Keaapat 3i CTOPOHOLO
6 cm. OpgHa 3 B6iuHMX rpaHel napaneneninega neprieHANKY-
NApHa 40 NNOLWMHM OCHOBW Ta SABMISiE COO0K0 Mapasienorpam,
nepMMeTp SKOro AopiBHie 20 cm, a roctpuin Kyt - 30-°
3HaligiTe 06’em Napaneneninega.

8.61. OcHOBOIO NOXMMOro Napaneneninega € NPAMOKYTHUK 3i CTO-
poHamn 4 cm i 5 cm. OpgHe 3 Gi4yHUX pebep napaneneninega
[OPIBHIOE 2 CM i YTBOPIOE i3 CYMIDKHUMMW CTOPOHaMW OCHOBWU
KyTu no 60°. 3HaigiTe 06’eM napaneneninega.
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8.62. OcHoBOKO NOXW/IOrO Napasnesieninefa € KeagpaT 3i CTOPOHO
8 cm. OpgHe 3 6ivHUX pebep nMapaneneninega AOPIBHIOE 4 CM i
YTBOPIOE i3 CYMDKHMMW CTOPOHaMW OCHOBM KyTW no 60°.
3HangiTb 06’eM Napanenenineja.

8.63. [ABi 6iuHi rpaHi Noxmnoi TPUKYTHOT NMPU3MU MatOTb MJIOLLi
20 cm2 i 30 cm2 Ta yTBOpHOHOTL KyT 120° 3HaigiTte 06’em
npusmMu, AKLWO 17 6iYHe pebpo AOpiBHIOE 5 cm.

8.64. ABi 6i4Hi rpaHi NOXwmsol TPUKYTHOI MPU3MMN MatOTb MJIOLLi
24 cm2 i1 30 cm2 Ta yTBOPIOKOTL MPAMUN KyT. 3HaigiTe 06’em
npusmMu, AKLWO 17 6iYHe pebpo AOpIBHIOE 6 CM.

XKuTTeBa MaTemMaTUMKa

8.65. [iameTp KonoBopoTa kKonogsass 35 cMm, rmbuHa Komogsass
no Boan 8,7 M. CKiflbkn pa3iB Tpeba NoOBEpHYTU PYKOATKY
KO/I0BOPOTa, W06 BUTArTU Bigpo 3 BOAN?

8.66. lNone cragioHy mMae hopMy MPAMOKYTHMKAE, 3 ABOX CTOpPIH
[0 AKOro npumMmkaroTb niBkosa. [oBXMHa 6iroBoi JOPiIdXKKU
HaBKONO Mosia fJopiBHOEe 400 M. JOBXWMHA KOXHOT 3 [ABOX
NPAMOMIHINHNUX [INSHOK OOPiKKM gopiBHioe 100 m. 3Haii-
OiTb LUNPUHY MOJIA CTafioHy.

[MepeBipTe CBOWO KOMMNETEHTHICTD!

1. Jo kona nposefeHO foTndHy AB (B - Touka [0TUKY) Ta
CiYHy, L0 NMPOXOAUTb Yepes3 LUeHTP Kona (gme. Masl.). 3HangiTb
rpagycHy mipy kyta BAO, sakwo ABOT = 110°.

A b B r a
10° 20° 30° 40° iHwa BignoBigb
2. [JoBXUVHa KoJla OCHOBW KOHYycCa [0piBHIOE

60 cMm. 3HaNgiTb OOBXUHY BUCOTU KOHYCa,
AKLLO MOro TBipHa AOPIBHIOE 5 cM.

A b B r O,

1cm 2 c™m 3 cm 4 cm -Tii cm
3. AKUM 4MCNOM He MOXKe BUpaXkaTuca rpagycHa mipa nJoc-
KOro KyTa npu BepLUNHiI NMPaBU/IbHOT YHOTUPUKYTHOI nipamian?

A b B r I

79° 82° 91° 45° 13°



4. AKa 3 TOYOK Ha/1IeEXUTb OCi annikar?

A B B r il
3;-1; 00 (0; -3; 00 (0; 0; -11) (2; 0; 0) (-2; -1; 8)

4 3HayeHHs T, Npu sikomy Bek- | 4
TOpW . | p NeprneHOUKYNAPHI

5. JaHo BeKTOpWU , b(-1; 2; 2), . ¥YcTaHo-
BiTb BIAMOBIAHICTb MK XapaKTepUCTUKOK BeEKTOpPIiB abo pe-
3ynbtatoMm pgii Hag HuMun (1-4) Ta Ti abo Koro 4mcrioBUM
3HayveHHAM (A-4).
XapakTepucTuKa BEKTOpIB Yuncnose
abo pesynbTaT Ail Hag HUMK 3HayeHHA
1 moaynb BeKTopa A 7 ABBT O
2 Mofy/nb BeKTOpa B 6 i
3 cKanspHuii gobyTok BekTtopiB B 5 2
ai
3
4

O 3
6. CTopoHa PiBHOCTOPOHHBLOrO TPUKYTHUKA ABC popiBHIOE 6.
O64nCNiTh CKaNApHUIA Jo6YyTOK

g)l)l OB’€EM

Yy Cliz MIPAMIgN
Y ubomy naparpadi HaBUMMOCH 3HaXOAUTU 06’eM Mipamign.
CnouyaTtKy [0BeAeMO AOMOMIXKHY TEOpeEMY - JIEMY.

Nema (Npo piBHOBENUKICTb TPUKYTHUX Mipamig 3 piB-
HUMWN BUCOTaMM 1 PIBHOBE/IMKMMU OCHOBamMu). TpPUKYTHI
nipamign 3 piBHAMM MOLAMWN OCHOB i PiBHUMM BUCOTaMU
MaloTb PiBHI 06’eMM.

JoBeneHHA. 1) Po3rnaHemo ABi TPUKYTHI NipamMmign, KoXXHa 3
AKX Ma€e nnowly ocHosu 8 i Bucoty H. Po3micTumo ui Asi nipa-
Migu Ha Aedky naowuHy a (man. 9.1).

255



2) OcKiflbKn BMCOTU Nipamif piBHI, TO KOXXHa naowmHa 3, napa-
nenbHa NAOWUWHI @, AKa NepeTuHae nepuwy nipamigy, rnepeTtnHae
i apyry. lNposefemMo MAoOWMHY B Ha BigcTaHi X Bif BEpPLUUMHM Mi-
pamign.

3) Hexain B nepepi3i nepwoi nipamign oTpumMann TPUKYTHUK
nnowgeto S1. MoxkHa [0BecTu, o TPUKYTHUKU ABC i A1B1Ci
nogi6Hi (3pobiThb Lie camMoCTiliHO).

m Si1 Fk i o .
Tomy I ge 11 i | - peski signosigHi NiHilRHI enemeHTN

NABiCi i AABC. AQi
X
4) APQiB: « {PQB, Tomy . Ane BlQ! i BQ - sBigno-
BigHI NiHINHI enemeHTn ONBICL i {ABC.
£
5) Maemo
S

6) AHanoriyHo ana gpyroi nipamign 5 x , ge S2 - naouwia
TPUKYTHMKAE, OTPUMAHOIro npw nepepisi nipamign naowmHoOo p.
5 5
7) Maemo | g 3Bigkm 81 = 82,
B

8) 3acTtocoBytoun npuHumMn KaBanbepi, OTPUMAEMO PpiBHOBENU-
KiCTb po3rnagyBaHuX TPUKYTHUX nipamia. B

3ayBa>KMMO, WO AaHa flemMa CnpaBmKYETbCA A8 OYAb-AKMX
nipamig 3 piBHUMU BUCOTaMn i PiBHOBE/MKUMMW OCHOBaMu, a He
nvie Ansa TPUKYTHUX.

Teopema 1 (npo o6’em nipamign). O6’em nipamign po-
PiBHIOE TPETUHI JOOYTKY MAOLLi Ti OCHOBU Ha BUCOTY.

JoBeneHHA. 1) [loBegemMo crniovaTky LU TeopeMy A9 Tpu-
KyTHOT nipamign PABC, y AKOT nnaoLia OCHOBW [AOpPiBHIOE 8, a
BucoTta - H.

2) TlNposegemo Bigpisku BBi i CCi,

napasienbHi Ta piBHI GiYHOMY pebpy

nipamign AP (man. 9.2). Cnonyuus-

wwn Bigpiskamn P i B1, Bl i C1, P i C1,

Bi i C, oTpUMaEMo TPUKYTHY MpPU3My

ABCPBICi, 06’em AKOT JOPiBHIOE 8K.

3) OTpumaHa npu3Ma CKIaaeTbCsa 3

Tpbox nipamig: PABC, CPBICl i

PBCBL1. TIlipamign PABC i CPBIC!

MaroTb PiBHI OCHOBW i BUCOTU, a TOMY

3a /1eMOK0 PiBHOBEJIUKI.
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4) Bi3sbmemo 3a ocHoBu nipamig CPBICL i PBCB! TpUKYTHUKU
CiB1C i BCBL. Lli TpukyTHMKM piBHOBENMKI. Bucotu nipamig,
AKI po3rnagaroTb, TaKoXX piBHI. Takum ynHoM, nipamian CPBILC!
i PBCB! - piBHOBe/IUKi.

5) Omxe, yci Tpu nipamign PABC, CPB1C: i PBCB: - piBHOBe-
NINKI, 06’€EM KOXXHOT 3 HUX [OPIBHIOE TPETUHI 06’eMy MpPU3MU,

TO6TO |3Sh. Ana TpUKyTHUX nipamig Teopemy [0BefeHo.

6) PosrnsHemo Tenep N-KyTHy nipamigy
(man. 9.3). IT mo>kHa po3buTtn Ha (N - 2)
TPUKYTHI nipamMmign, BUCOTa KOXXHOT 3
HUX gopisHioe h, a nnouwti ocHoB S, S2,
ey Sn—2.
O6’eMm paHoi mnipamMign [OPIBHIOE CyMi
06’eMiB UUX TPUKYTHUX Nipamig;
V=Vi+V2+ ..+ Vn2=

= Slh+ S2h+ ..+ Sn-2h-=

= O(Sl + S2 + ... + Sn-2)h = 0Sh. |

Po3rnaHemo 3agadi.

[OpiBHIOE 6 cM, a GiuHe pebpo YTBOPHOE 3 MJIOLLMHOK OCHOBWU
KyT 45°. 3HaiiTK 06’em nipamign.

Po3B’sa3aHHA. 1) Hexaii PABC - 3agaHa B yMOBI Nipamiga, ge
AABC - npaBwibHuii, BC = 6 cm, PO - BucoTta nipamian,
APBO = 45° (man. 9.4).

o\ 1T a 02n/3
2) MNnowa ocHoBM 8 = , je a=BC =

= 6 CM - CTOPOHa OCHOBMW.
"2 Io
Maemo 8 = =913 (cm2).
4

3) OckKifibkn O - UEeHTp TPUKYTHUKA, TO
OB - pagiyc kona, onucaHoro HaBKOJ10
a>/3  65/3 (]
ocHoBu, OB = (cm).
4) Y APOB (AO = 90°, APBO = 45°):
AOPB = 180° - (90° + 45°) = 45°.
Tomy APOB - piBHOGeapeHuii i PO = OB = 2>/3 cm.

5) O6’em nipamign V = 3 8+ PO = 3 = 18 (cm3).

BignoBigb. 18 cm3.



B ocHOBi nipamign nexwutb keBagpart. [ABi OGiuHi
rpadi nipamign nepneHAMKYNSApHI A0 MJIOWMHN OCHOBW, a ABi
iHWI - HaxuneHi go Hei nig kytom 30°. 3HaTn 06’em Nipamian,
AKLLO CepefHE 3a AOBXWHOK 6i4He pe6Gpo AOpIBHIOE 8 CM.
Po3B’sa3aHHA. 1) Hexaih PABCD - 3agaHa B yMOBI Mnipamiaa,
ne ABCD - kBagpat, 6iuHi rpaHi PAB i PAD - nepneHAuKy-
NApHI 0o nnowmHY ocHosu (Man. 9.5).

2) Ockinbku 6i4Hi rpaHi PAB i PAD

nepneHgMKynapHi - 4o NAOWMHU  Oc-

HOBM, TO 6i4He pebpo PA, no AKomy

nepeTUHaKOTbLCA Ui rpaHi, TakodXX nep-

neHANKynspHe [0 OCHOBU. Tomy

PA = h - BucoTa nipamign.

3) AD = DC, Tomy 3a Teopemok Mpo

Tpn nepneHgukynapn PD =+ DC.

A omxke, (PAD) 1 DC. Tomy APDA -

KyT, WO yTBOptoe GiuHa rpaHb PDC 3

naowmHoro ocHosu, ZPDA = 30° (3a yMOBOI0).

4) Ockinbkn {PAD - npamokyTHuin (ZA = 90°), To PD > PA.
Takoxx maemo PD = PB (3 piBHOCTI TpukyTHUKIB PAD i PAB), a
y {PDC PD PD - cepefgHe 3a JOBXWHOK 6iyHe
pe6po, PD = 8 cm (3a ymMOBOI0). g

5 Y {PAD (ZA = 90°): PA = ) = 4 (cm) (3a BNacTuBICTIO Ka-
TeTa, WO AOPIBHIOE MOJIOBUHI FiNOTEHY3U):

Aii = (cm).

6) MNnowa ocHoBu 8 = AD2 = ()2 = 48 (cm2).

7) O6’em nipamign V = 35H = 3|| 48 + 4 = 64 (cm3).
BignoBigb. 64 cm3.

5 cm, 6 cm i 8 cM. Yci 6iuHI pebpa HaxuneHi 0 MAOLMHU OC-
HOBU Mig KyTOoM 60°. 3HariTh 06’em nNipamign.

Pos3B’sa3aHHA. 1) Hexaih PABC - 3a-
JaHa B yMoBi nipamiga, ge AB = 5 cwm,
BC =6 cm, AC = 8 cm (man. 9.6).

2) Ockinbkn APAO = APBO = APCO =
= 60°, To APAO = APBO = APCO (3a
KaTeToM i MPOTWU/IEXXHUM TOCTPUM KY-
ToM). Tomy OA = OB = OC, a OTXe,
Touka O - LUEeHTP OnMCcaHOro HaBKOJ/0
{ABC kona, a AO =R - pagiyc uboro
Kona.

3) ¥ APOA: PO = RtgZPAO = Ry/3 (cm).
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4) V= b PO.
buni 0 ABBCCA
0) OckKinbkn P = , TO MaemMo:

4B
\V

=20 3
3 48 12

BignoBigb. 2073 cm3.

9.2.

9.3.

9.4.

9.5.

9.6.

BesnocepeHLOr0 064MCEHHS, 06'€MIB MHOrO-

rpaHHUKOB i iHWKX Tin y EBkniga Hemae, €

JMLLIE MOPIBHAHHSA 06’emiB Tin. OgHakK y 1oro
npaui TpannseTbCca LOBEAEHHS, W0 TPUKYTHA npusma poskna-
[aeTbCca Ha Tpu piBHOBENUKI Mnipamign. Takum uymHoM, EBKNig
OfHOYaCHO [OBOAUTH, WO O06’eM MipamigvM [OPIBHIOE TPETUHI
06’eMy NpU3MK 3 TaKMMU CaMUMU OCHOBOKO i BUCOTOHO.

[Ana okpemoro BMNagkKy 4YOTUPUKYTHOI nipamign 3 gsoma 6iu-
HAMW TPaHAMW, HaxXUIeHUMU Mig KyTom 45° 1o ocHosu, 06’'em 06-
YNCUAW LWe APEeBHI BaBUMOHSAHW.

Yneple copmyny Ans o6umcneHHa 06’emy 6yab-aKoi nipamign 3a-
npornoHysas [eMokpiT i3 A6gepu(lY cT. [0 H. e.), ane NpunycKawTb,
LU0 Ti CTPOroro [0BeAeHHs BiH He HaJas.

BBa>KaeThbCs, L0 MepwmMm CTporo AoBiB dropmyny Ans o6uuc-
NeHHA 06’eMy Nipamign EBgokc KHiACLKMIA.

Cdhopmyntoiite i foBeAiTb /IeMy NpPO PiBHOBE/IMKICTb TPUKYTHUX
nipamig, 3 piBHUMM BUCOTaMu i piBHOBE/IMKMMU OCHOBamu, o Cdop-
My/oliTe 1 AOBeAiTbL TeopeMy nNpo 06’eM nmipamigu.

Po3B'sKiTb 3afa4vi Ta BKanamTe Brpasu

9.1. MNnouwa ocHoBu nipamign aopisHoe 30 cm2, a BUCOTa -
7 cMm. 3HaigiTb 06’em mipamigy.

BucoTta nipamign gopisHioe 12 cm, a nsoula ocHoBu - 19 cm2.
3HalgiTb 06’em Nipamign.

3HaligiTe 06’eM nipamigy, OCHOBOKO SAKOT € MPSAMOKYTHUK 3i
CTOpOHamMu 4 cMm i 5 cM, AKUWILO BUCOTa Nipamign LOPIiBHIOE 9 CM.

3HalgiTb 06’em Mmipamign, OCHOBOK SIKOT € KBagpart 3i CTo-
poOHOK 3 CM, AKLLO BUCOTa Nipamign AOPIBHIOE 5 CM.

O6’em nipamign gopiBHOe 32 cMm3, a Bucota - 6 cM. 3Hai-
AiTb NOLLY OCHOBW.

O6’em nipamign gopisHioe 80 cm3, a naoLa ocHoBM - 60 cMm2.
3HangiTb BUCOTY nipamigw.
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9.7. OcHoBOW nipamign € Tpanewis 3 ocHoBaMn 3 cM i 5 cm
Ta BMCOTOK 7 cM. 3HaliAiTe 06’em nipamign, AKWO Ti BUcoTa
[OpPIBHIOE 6 CM.

9.8. OcHoBoto nipamiau € pom6 3i CTOPOHOKO 6 CM i BUCOTOIO 4 CM.
3HaigiTe 06’eM nipamign, AKLWO Ti BUCOTa AOPIBHIOE 7 CM.

9.9. CTopoHa OCHOBU MpaBW/bHOT TPUKYTHOT NipamMmian AOpPiBHIOE
6 cM, a ABOrpaHHMIA KyT NpW OCHOBI nipamign - 60°. 3Haii-
LiTb 06’eM nipamign.

9.10. CTopoHa OCHOBW MpPaBUIbHOT YOTUPUKYTHOI nipamign ao-
piBHIOE 8 CM, a ABOrpaHHU KyT NpW OCHOBI mipamign - 45°.
3HaigiTe 06’em nipamign.

9.11. BucoTa npaBwibHOT YOTUPUKYTHOT nipamign fopiBHIOE 9 cM
i YTBOPIOE 3 BIYHMM pebpom KyT 45°. 3HaigiTb 06’eM nipamign.

9.12. BucoTa npaBu/ibHOT TPUKYTHOT Mnipamign AopiBHIOE 3 CM i
YTBOPHOE 3 Bi4YHUM pebpom KyT 60°. 3HargiTb 06’eM nipamigw.

9.13. O6’eM NpaBU/ILHOT TPMKYTHOT Nipamign gopisHIoe 151/3 cm3, a
BUcoTa - 5 cMm. 3HalgiTb CTOPOHY OCHOBM Mipamigu.

9.14. O6’eM nNpaBW/bHOT YOTUPUKYTHOT nipamMign [OpPiBHIOE
216 cm3, a BMcoTa - 8 cMm. 3HaligiTb CTOPOHY OCHOBU Mipamigun.

9.15. AK 3MIiHUTBCA 06’€M MPaBWU/ILHOT MipamMign, AKLO KOXHY
CTOPOHY OCHOBM 30i/IbLLUNTU, @ BUCOTY 3MEHLUUTWN BABIYI?

9.16. OcHoBOI NipamMign € NMPAMOKYTHUK, a BUcOTa nipamign npo-
XOAUTb Yepe3 0fHY 3 BepLUMH OCHOBUW. BiuHi rpaHi, wo He mic-
TATb BUCOTY, HaxwseHi A0 MAOWMHU OCHOBU Nig KyTamuy 30°
i 45°. 3HaigiTe 06’eM nipamign, SKWLO0 BUCOTaA OOPIBHIOE 6 CM.

9.17. OcHoBolO nipamign € kKBagpar, a BMCOTa Nipamign npoxo-
OVTb Yepe3 OAHY 3 BEPLUWH OCHOBMW. 3HaiAiTe 06’eM nipamigw,
AKLWO TI BUCOTa [OPIBHIOE cM, a OiyHa rpaHb, sika He
MiCTUTb BMCOTU, HaxwuseHa [0 MJIOWMHN OCHOBM Mif KyTOM 60°.

9.18. OcHoOBOW MipamMign € MPAMOKYTHUIA TPUKYTHUK 3 KaTeTOM
6 cM i pagiycom onmcaHOro HaBKOJIO HbOFO Kosia 5 cMm. 3Hai-
LiTb 06’eM nipamign, AKWoO T BUCOTa AOPIBHIOE 4 CM.

9.19. OcHoBolO nNipamMign € NPAMOKYTHUK, OAHa CTOPOHa SIKOro
popiBHoe 10 cMm, a pajiyc onucaHoro HaBKOJI0 HbOrO Kosa
13 cm. 3HaigiTb 06’em mipamign, AKWO I BUCOTa AOPiIBHIOE
7 cMm.
9.20. OcHoBOW nipamign € MPAMOKYTHUK, CTOPOHU SKOro

gopisHiotoTb 18 cm i 24 cm. KoxkHe 6iuHe pebpo nipamian
[opiBHIOE 25 cMm.

1) JoBefiTb, L0 OCHOBOK BUCOTWU MipamMign € To4dka nepe-
TUHY AiaroHaneil OCHOBMW.
2) 3HangiTe 06’em mipamign.

260



9.21. OcHOBOK Mipamign € NPSMOKYTHUIA TPUKYTHUK, KaTeTu
SKOro AOpiBHIOTL 12 cm i 16 cm. KoxkHe 6GiuHe pebpo nipa-
Mian OOPIBHIOE 26 CM.

1) JoBefiTb, WO OCHOBOK BUCOTU Nipamian € cepefmHa rino-
TEHy31 OCHOBW.
2) 3HaingiTe 06’eM mipamigwn.

9.22. OcHoBa mipamMign - MNPSAMOKYTHUIA TPUKYTHUK 3 MEHLUUM
KateToM 5 c™m i roctpum Kytom 30°. KoxkHe 6i4He pebpo mi-
pamign gopiBHioe 13 cMm. 3HangiTe 06’eM nipamigu.

9.23. OcHoBa nipamigyn - NPAMOKYTHUK 3 6i/IbLLUOKD CTOPOHOIO
6>/3 cm i KyToM 60°, AKWA YTBOPHE fAiaroHaslb OCHOBM 3
MEHLLIOK CTOpPOHON. KoykHe 6GiuHe pebpo mipamign AOpPiBHIOE
10 cm. 3HainigiTb 06’em nNipamign.

9.24. Big ky6a 3 pe6pom 12 cM M/IOLMHON, L0 MPOXOAUTb vepes
cepeavHM TpbOX oro pebep, sIKi MarOTb CMifIbHY BEPLUMHY,
Bigpi3aHo Tiflo. 3HangiTe 06’eM Bigpi3aHoro Tina.

9.25. O6’eM MpaBWILHOT TPUKYTHOI Mpu3Mu AopisHOe V. Yepes
CTOPOHY OCHOBM i CepeanHy NPOTUIEXHOro 6iYHOro pebpa npo-
BeEHO nepepi3. 3HangiTe 06’eM mipamign, ska yTBopuiacs.

9.26. O6’eMm nNpsaAMOT Npu3MmM JopiBHOE V. Yepes ofHY i3 CTOpIH
OCHOBW | MPOTUNEXXHY BEPLUMHY IHLLIOT OCHOBM MNPOBEAEHO
rnepepi3. 3HaigiTb 06’em Nipamign, SKa yTBopuiacs.

9.27. Y npaBWbHI 4YOTUPUKYTHIM nipamigi 6iuHe pebpo pgo-
piBHIOE 10 CM i YTBOPHOE 3 M/IOLMHOK OCHOBM KyT 60°. 3Haii-
LiTb 06’eM nipamign.

9.28. Y npaBwW/bHIi TPUKYTHI nNipamigi 6i4He pebpo AOpPiBHIOE

8>/2 c¢m i yTBOPIOE 3 MMOLMHOIO OCHOBM KyT 45°. 3HaiigiTh
06’em nipamign.

9.29. ¥ npaBwWbHIl TPUKYTHI nipamigi 6i4Hi rpaHi yTBOpHOOTL
3 M/IOLLMHOK OCHOBM KyTu Mo 60°. 3HaigiTb 06’em nipamign,
AKLLO 1T BUCOTa AOPIBHIOE 6 CM.

9.30. Y npaBW/bHI YOTUPUKYTHIW mipamigi 6i4yHi rpaHi yTBO-
PIOKOTb 3 M/IOWMHOK OCHOBM KyTu no 30°. 3HaigiTb 06’em
nipamign, AKWO 1T BUCOTa AOPIBHIOE 6 CM.

9.31. Mipamiga XewmpeHa B ErvnTi 3apa3 AB/SE COO0I0 MPaBUbHY
YOTUPUKYTHY Mipamigy, CTOPOHa OCHOBW SIKOT MPUGAN3HO A0-
piBHIOE 210,5 M, a 6iuHe pebpo HaXUIEHO 4O MJIOLLUHN OCHOBM
nig kytom 42°30". 3HangiTe NpUGAN3HMIA 06°’eM LLIET Nipamigw.

9.32. lMipamiga Xeorica B €runTi 3apa3 sBNSE COO0K MpaBUbHY
YOTUPUKYTHY Mipamigy, CTOPOHa OCHOBWU SIKOT NMPUGAN3HO A0-
piBHtOe 230,5 M, a 6iuHa rpaHb HaxuneHa Ao NJIoWMHN OCHOBY
nig kytom 51°50'. 3HangiTe NpUGAN3HMIA 06’eM LLIET Nipamigw.
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9.33. [BorpaHHuii KyT Npu OCHOBI NMpaBW/IbHOT TPUKYTHOI nipa-
Mign fopiBHIOE 45°, a BiApi30oK, L0 crnosy4yae cepefnHy BU-
coTu i cepeauHy anodgemu, - 2 cM. 3HahigiTb 06’em
nipamign.

9.34. [lBorpaHHUin KyT NMPWU OCHOBI NpaBU/IbHOT YOTUPUKYTHOI Mi-
pamign popisHoe 30°, a BiApi30K, L0 Crojsly4yae OCHOBY BU-
coTW nNipamigwv i cepeauHy anogemn, - 4 cM. 3HaigiTb 06’eM
nipamigw.

9.35. O6uucniTb 06’eM MpaBU/ILHOIO TeTpaenpa, SAKLWO pa-
AiyC KO/a, OnucaHoro HaBKOJIO MOro rpadi, gopisHioe B

9.36. BiuHe pebpo NpaBU/IbLHOT TPMKYTHOT Mipamign AOpiBHIOE |, a
Bucota - H. 3HaligiTe 06’em nipamign.

9.37. Tpn OiyHMX pebpa nipamign, WO BUXO[ATb 3 OJHIEl Bep-
LUVHKX, MOMapHO NeprneHAMKYNApHI Ta MaloTb AOBXMHU 4 CM,
5cmi 6 cM. 3HaigiTh 06’em LIET Nnipamign.

9.38. B OCHOBi YOTUPUKYTHOT NipamMmign NeXXnTb MPSAMOKYTHUK 3
piaroHasIto i Ta KYTOM @, WO YTBOPKOE AiaroHaslb 3 OAHI€El0
31 CTOpPiH OCHOBW. YcCi BivHi pebpa nipamign MaroTb JOBXUHY .
3HaigiTe 06’em nipamigu.

9.39. B ocHOBI TPUKYTHOT MipamMign NexxuTb NPAMOKYTHUWA Tpu-
KYTHUK 3 KaTeTOM b Ta MPOTUNEXXHUM FOCTPUM KYTOM p. YCi
OiuHi pebpa nipamign MatoTb AOBXUHY |. 3HarAiTe 06’eM Mi-
pamign.

9.40. OcHoBOK Nipamign € TPUKYTHUK 3i cTopoHamn 12 cMm, 10 cM™ i

10 cMm. Yci 6i4Hi rpaHi nipamign HaxwieHi g0 OCHOBU Mg
KyToMm 45°. 3HalgiTb 06’em nipamign.

9.41. OcHOBOKW MipamMigy € MPAMOKYTHUA TPUKYTHUK 3 KaTeTamu
9 cm i 12 cm. BrcoTtm BCixX GiYHMX FpaHeil piBHI Mi>XK COGOHO |
[OpiBHIOKOTL 5 cM. 3HaigiTb 06’eM mipamigw.

9.42. OcHoBolo nipamign € piBHOGIUHA TpaneLlis 3 TYNUM KyTOM
120° i giaroHannto 8-$/3 cm. Lia giaroHasib nepreHAMKyspHa
[0 6iYHOT CTOpPOHM Tpaneuii. 3HaigiTb 06’em Tpanewyil, SAKLLO
BCi Ti 6i4HI pebpa fopiBHIOOTEL 10 cMm.

XKuTTeBa MaTemMaTUMKa

9.43. LUKinbHUI ncmxonor lpuvHa IBaHiBHA Befe 34,0pOBUIA CHOCIO
XUTTA Ta [ONae LWoAHA AOopory Big AoMy
(Touka A) po po6otu (Touka C) Ha Besiocunei
(man. 9.7). ABCD - Tpaneuis, y kol AD =
=4 km, AB = 25 km, CD = 1,7 Km, BucoTa
Tpaneuii pgopisHoe 1,5 km, Toukn K i L -
BianoBsigHoO cepegmHn AB i CD. Yci AinsHKU
wnaxy, kKpim BC, actanbtoBaHi, fAinsgHka
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BC - rpyHTOBa gopora. o actanbToBaHii foposi IpuvHa IBaHiBHa
pyxaeTbcs 3i wBuaKicTio 20 Km/rod, a no rpyHToBI - yAaBidi
nosinbHiwe. Konu IpnHa IBaHiBHa nocnilae, T0 xo4ye gictaTtucs
[0 poboTn AKHaMLBMALLE, a KO Mae vyac - TO HalnoBisbHiLLe,
wob oTpmmatu (Pi3VHHE HaBaHTaKEHHS. 3anoBHITb Tabnuui Ta
[ONOMOXITb IpUHI IBaHIBHI.

MapLupyT Uac y foposi
AB; BC
AB; BC
AK; Kb; bC
9.44. TpAMOKYTHa fiNnfHKa roposy 3 oripkamm 3aBAOBXXKWU 25 M
i 3aBLMpWKM 10 M. CKiNbKM Bigep BOAW HeoO6XigHO, wo6 1T no-

NINTN, SAKLWO Ha KOXXHWUW KBaapaTHW METP LbOro ropogy mno-
Tpi6bHO 4 n BOAW, a Bigpo BMiwae 12,5 n?

. . 3aBgaHHA
[MepeBipTEe CBOW KOMMETEHTHICTb!

1. 3HangiTb NepuMeTP KBagpaTa, SKWUA pPIBHOBE/MKWNI POMOY
3i cTOpoHOK 6 cM i rocTpum KyTom 30°.

A B B r O,
24 cm 24-72 c™m 12 cm 12-72 cm 18 cm

2. Touka P(4; -2) Hanexxutb Koy i3 ueHTpom y Touui O(1; 2).
3HangiTb pagiyc Kona.

A b B r n
2 4 5 10 _Hwa
Bignosiab

3. 3HangiTe fOoBXMHY pebpa Kyba, nsouia NoBepxHi SIKOro Ao-
piBHIOE 54 cMm2.

A B B r il
2 c™m 3 c™m 4 cm 5 cm 9 cm

4. FAKUIA 3 BEKTOpPIB KosiHeapHui BekTopy p(-2; 1; 0)?

A [5) B r Jil
YKOAHWIA 3

(-4; -2; 00 (-4;2;1) (4, -2;00 (4 2,0 HaBeAeHNX



5. ¥YcTaHOoBITb BigNOBIAHICTb MiXK AOBXWHaMW CTOPiH TPUKYT-
HukKa (1-4) Ta noro Bugom (A-4).

JOB>XNHU CTOpiH Bug TpuKyTHMKa
1 6cm 6cm, 6 cm A piBHOGeApPEHNIA 1
2 6cm, 8cm, 10 cm B NpAMOKYTHUMA 2
3 6¢cm, 7cm, 9 cMm B piBHOCTOpPOHHIN i
4 6c¢cm, 7cm, 11 cm [ pi3HOCTOPOHHIW
rOCTPOKYTHMWIA
[ Ppi3HOCTOPOHHI
TYNOKYTHWIA

6. Mapanenorpam ABCB nobyaoBaHO Ha BekTopax a i lIfK Ha
cTopoHax. Bigomo, wo |y = 5, |& = 3, -&]| = 7. 3HaigiTb rpa-
LYCHY Mipy KyTa Mi>XK BeKTOpamu a i b.

) OoB’EMU TIN
ni'Yo OBEPTAHHA

DA TR TAC TRe A TRe A A A A TAe Ae

1. O6’em LmniHapa Yy LibOMyY MYHKTi  po3rnsHemMo nu-
TaHHA 06’eMy UuiHApPA.
Teopema (npo o6’em uwuniHgpa). O6’em uwniHgpa pgo-
Cr piBHIOE AOOYTKY MJIOLLi MOro OCHOBW Ha BUCOTY.

JoseneHHA. 1) Po3micTUMO uUMniHAP i3 M/IOWE OCHOBU 8 i
BMCOTOK H Ha mnowuHy a nopsz i3 npuaMolo, sika Mae TaKoXX
nnowy ocHosu 8 i Bucoty H (man. 10.1).
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2) OcCKIiflbKM BUCOTW UuaiHApa i NpusMy piBHI Mi>XK C060t0, TO
KO>XHa MnsowmHa p, aKa napaiesibHa n/owWyHI a, WO rnepeTnHae
uUMniHAp, NepeTnHae TakoX i Mpusmy.

3) Yci BignoBigHi nsowi nepepisiB yuniHApa i NpU3Mu piBHI,
OCKINIbKN KOXXHa 3 HUX O0pPiBHIOE 8.

4) PosrnagysaHi Tifa 3a0BOMIbHAOTL YCi YMOBU npuHuuny Ka-
Ba/lbepi. TomMy 06’em UMIHOPA JOPIBHIOE 06’eMy MpusmmM i Jo-
pisHioe BH. N

Hacnipok. 4Akwo pagiyc uuniHgpa AOPIBHIOE I, a BU-
coTa — K, To 06’eM uwuniHgpa V = nrak.

PosrnsaHemMo npukiagn po3B’sisyBaHHSA 3a4au.

NPsSMOKYTHUK, AiaroHanb SAKOro AOpPIBHIOE

4>/3 oM | yTBOPIOE 3 MOLLMHOK OCHOBU KyT
30°. 3HarTh 06’em UnniHgpa.
Po3B’a3zaHHA. 1) Ha mantoHky 10.2 30-
6padkeHO 3agaHuii B yMmoBi umniHgp. Mps-
MOKYTHUK ABCD - #i0ro ocb0BUIA MNepepis,
AC = 4y/3 cm, ACAD = 30°.

2) Y {ACD (AD = 90°):
CD = ACsinZCAD = 4>/3sin30° = 2n/3 (cm);

Cb = K - BucoTa yuniHgpa.
3) Y {ACB: Ab = ACco3ACAB = 4pa/3e0B30° = 6 (cm). Togi pa-

. . AB 6
anyc uuniHgpa r = ) ) = 3 (cm).

4) Maemo V = nrzk = n+ 32 + 2>/3 = 18>/3n (cm3).

BignoBigb. N cMm3.

BeeHO Xopay, AKY BWOHO i3 LeHTpa OCHOBU
nig kytom 120° Bigpi3ok, wWo cronyyae
LLeHTp BepxHbOiI OCHOBU i3 cepeguHOIO0 3a-
[aHol xopan, AopiBHoe 10 cM i YyTBOPHOE 3
MIOLLMHOK HMKHBOT OCHOBM KyT 60°. 3HaliTn
06’eM UmMNiHApPA.

Po3B’a3zaHHA. 1) Ha mantoHky 10.3 306pa-
YKEHO 3agaHuii B ymoBi umniHap, ABOA = 120°,
K - cepeanHa AB, OiK = 10 cm, AOiKO = 60°.
2) Y {OiKO (/O = 90°):

OO0i = OIK3™0IKO = i0i1in60° =5>/3 (cm),
OIi0 = H.



3) ¥ {O1KO: OK = 0O1Kc0osZOlKO = 10c0s60° = 5 (cm).
4) Ockinbkm K - cepegyHa AB i AAOB - piBHOGeapeHnin
(OA = OB), 10 OK - wMmepgiaHa, 6Gicektpuca i Bucorta {AOB:

120°
AOKA = 90°, AAOK = = 60°.

5) ¥ {OKA (AK = 90°): OA = = 10 (cm).
cosZAOK cos60°
Omxke, r = 10 cm.

6) O6’em yuniHgpa V = nrzh = n+ 102 + 50/3 = 500-T3n (cm3).
BignoBigb. 500-T3n cms.

5 O6’eM KoOHVCA Po3rnsaHemMo NUTaHHS 3HaXOMKEHHS
' y 06’emMy KOHYycCa.

Teopema 1 (Npo 06’em KoHyca). O6’eM KOHyca [OPIBHIOE

TPeTUHI JOOYTKY MJ/IOLW,i MOro OCHOBU Ha BUCOTY.

AdosegeHHA. 1) Hexali 3a4aHO KOHyC i3 MJIOWE OCHOBU 8 i
BMCOTO H. PO3MIiCTUMO Uel KOHycC i nipamigy, y SIKOT naouwia
OCHOBM TaKOXX JOpPiBHIOE 8, a BUCOTa - H, Ha geskiil naowuHI a
(man. 10.4).

2) OCKiNlbKM BUCOTWU KOHYcCa i nipamign piBHI, TO KOXHa rio-
WMHa p, napanesbHa M/IOWVHI &, AKa NnepeTMHae KOHYC, mnepe-
TUHaTuUMe 1 nipamigy. MNpoBeaemMo MJIOWMHY p Ha BifgcTaHi X Bif
BEPLUMHN KOHYycCa.

3) Hexaih y nepepisi KOHyca oTpuManu Kpyr i3 njower 81, a B
nepepisi nipamign - MHOrOKyTHUK i3 niowero 82. Mipkytouun
aHas/I0rivyHO MipKyBaHHAM, AIKi HaBeJeHO B TeMi MpPO piBHOBENU-
KiCTb TPUKYTHUX nNipamif 3 piBHMUMW BuUcoTamuy i piBHOBeNU-
KMMMW OCHOBamu, MaTUMEMO:

* A N4
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3Bigcu 8i = 82.
4) 3acTtocoBytoun npuHuun KaBasbepi, MaTUMeMO PiBHOBENU-
KiCTb 3aflaHUX KOHyca I nipamign.

Tomy 06’eM KoHyca AopiBHIOE —bBK.

Hacnipok. Akwo pagiyc 0CHOBU KOHyca [JOpPIiBHIOE T, a
Bucota — K, T0 06’eM KoHyca

= —IiCr2K.
3

Po3rnsiHeMo NpuKiagn 3HaxXOOyKEeHHST 06’eMy KOHyca.

iOro OCbOBMM MEpPepi3oM € MnpaBUIbHUN
TPUKYTHUK 3i CTOPOHOK 6 CM.
Po3B’sa3aHHA. 1) Hexaii APAB - ocbo-
BUI nepepi3 KoHyca, PA=PB =AB = 6 cm
(man. 10.5).

2) Topi pagiyc oCHOBM AB (cm).

3) Y [IPOA (AO = 90°):
K = PO = 4AP2 - OA2 = x/62 - 32 = 371/3 (cM).

BignoBigb. 9n/3n cm3.

BEEHO MJ/IOWMHY, KA MNepeTUHaE OCHOBY

Nno XopAi 3aBAOBXKW 8 CM, SIKYy BUOHO 3

LeHTpa OCHOBM Mig nNpsAMUM  KYTOM.

3HaliTM 06’eM KOHYyCa, SKLO Mnsouwia repe-

pi3y popiBHioe 20 cm2.

Po3B’a3zaHHA. 1) Ha mantoHky 10.6 30-

6paXKeHO KOHYC, Y SIKOMY MpOBeAeHO Me-

pepis PAB, XB = 8 cwm, AAoBD' = 90°,

naowa nepepisy 8n = 20 cm2.

2) MosHaummo OA = OB =, Togi y AOAB

(AO =90°): r2 + r2 =82, r =442 (cm).

3) Hexaih PK - Bucota gPAB, Togi 8n =
2Bn 2 20

PK = CM).
AB 8 (cm)

4) Ockinbkmn PK = AB, TO 3a Teopemolo Npo Tpu nepneHaunKy-
napn OK + AB. Ockinbku OOAB - piBHoGegpeHuii (OA = OB),
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To OK He Tinbku Bucota L{OAB, a in megiaHa. Tomy OK = =

= =4 (cm) (3a BNacTuBICTIO MefliaHW, NPOBeAEHOT 0 riNoTeHY3N).
5 Y £OPK (XO =90°): 11 = 0P "PK?-OK?2 =yi52 —42 = 3 (cm).

o B 2
6) OTXe, 06’eM KOHYcCa = 32n (cm3).

BignoBigb. 321 cm3.

Y Kypci MaTeMaTtuyHOro aHanisy BU-
BUaeTbCA opmMyna Ana 064YUC/IeHHS
06’emy Tina 3a njaowmHamu noro na-
panenbHUX nNepepisiB. Ha ocHOBI Ui€l hopMynu MOdXXHa [OBECTU
thopmyny ana obumcneHHsa 06’eMy Kyii.

3. O6’em Kyni

Teopema (npo o06’em kyni). O6’em kyni V, pagiyc sAkoi
OOPIBHIOE I, 06UNCNIOETBLCA 3a (hOPMYJIOHD

= —4ard.
3
JoBeneHHs 3rafjaHol TeopeMn Ta TeopeMu Npo o6’emM Kyrii € Ao-

CUTb FPOMI3AKMMU, TOMY B LIbOMY MiAPYYHUKY He HaBOASTbLCS.
PosrnaHemo 3apgaudi.

Kyni pagiycamy 5 cm i 7 cM. 3HaTK (3 TOYHICTIO 40 JecATux
CaHTUMeTpa) pajiyc HOBOI Kyni.

Po3B’a3aHHA. 1) O6’eMn MOYaATKOBUX KYJb:
M= - & ith-_wp’-_wi®
3 3 3 3
2) O6’em OTpUMaHOT Kyni:

y=y +K=2n-83+40 7 =% 468,
1 2 3 3 3
4
3) 3 apyroro 60Ky, 3a BigOMOI JOPMY/IOH0 3 3 Maemo:

—Ar3 - —A+468; r3 = 468; r - n/468 = 7,8 cm.
3 3

BignoBigb. ® 7,8 cm.

pepis, njaowa SKoro AOPiBHKOE 2771 cM2. 3HaNTN 06’eM Kyni.

Po3B’sa3aHHA. 1) Ha mantoHky 10.7 306pa>KeHO Ky/H i3 LeH-
Tpom y Touui O, AKY MNepeTHYTO MJOWMHOK. Y nepepisi oTpu-
ManM Kpyr i3 ueHTpom Yy Touui A, OA =3 cm.
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2) Mnowa nepepizy 8n = n + AM2
3 iHworo 60Ky, 3a yMOBOK 3ajadi
8n = 27n cm2. Maemo n+ AM2 = n+ 27,
AM2 = 27 (cm2).

3) Y AAOM = 90° OM =r1 - pa-
aiyc kyni) Maemo:

OM ="A02 + AM2 = Ne+27 =6 (cm).

4) O6’em Ky
= 288n (cm3).
BignoBigb. 288n cms.

Y «Hauanax» EBKniga Mu 3Haxogumo nuiue
03HayeHHs1 06’eMiB LuiHApa i KOHyca, obuuc-
noBaTK X 06'eMu UMX Tin EBKNig He BMiIB.
JemokpiT 3 Abaepy BMIB 064ncnoBaTM 06'eM KOHyca (MabyTb,
0AHOYaCHO i3 BCTAaHOB/IEHHAM 06’eMy nipamign), NpoTe cTpore
[OBefleHHSA hopMynn ANst 06UMCIEHHS 06’'EMY KOHyca HaNe>XWTb
EBpokcy KHigcbkomy. BiH foBiB, wo 06'eM KOHyca [OPIBHIOE Tpe-
TWHI 06’eMy UWIHAPA, WO Mae TaKy caMy OCHOBY i BUCOTY.
Tako>k EBAOKC [0BiB, L0 BiHOLLEHHSA 06’€MiB KOHYCIB (UM LWNIH-
[piB) 3 pPiBHUMW BMCOTAaMW [OPIBHIOE BiHOLLUEHHIO MJIOL, X OCHOB,
a Tako>K Te, WO BiHOLLEHHA 06’eMIB ABOX KOHYCIB (4n UuNiHApIB),
MNIOLLLi OCHOB AKMX PiBHI, JOPIBHIOE BiJHOLLEHHIO BUCOT.
Mepwmm hopmyny anst 06UMNCNEHHS 06’eMy Kyni Ta «MeXaHiuHe»
[oBefleHHA 1T Yy CBOeEMY TpakKTaTi «[po Kynto i unniHap» Haso-
AnTb Apximes.

a CchopmyntoinTe it foBeaiTb Teopemy npo 06’em uuniiHapa, o Ccop-
My/noliTe Hacnigok i3 uiei Teopemn, o Cdopmyrnioiite 1 AoBegiTb
Teopemy npo 06’em koHyca. <3 CdopmynoiiTe Hacnifok i3 uiel Teo-
pemMu. 0 3a Ako (opmMyNoK 3HAXOAATL 06’eEM Kyni?

Po3B'sKiTb 3afa4vi Ta BKanamTe Brpasu
10.1. 3HanrgiTe 06’eM UUNIHAPA, Y SKOrO Msouia OCHOBU [0-
piBHIOE 20 cMm2, a BUcoTa - 3 CM.

10.2. Bucota uwuniHapa [OPIiBHKOE 7 CcM, a rnaowa OCHOBU -
10 cm2. 3HangiTe 06’eM UnniHgpa.

10.3. O6’em ymniHgpa gopisHioe 50 cm3, a BmucoTta - 10 cm. 3Haii-
LiTb M0y OCHOBW.

10.4. ;2 OCHOBU UMiHOpa AOpPiBHIOE 25 cM2, a ioro o6’em -
100 cm3. 3HalgiTb BUCOTY UunaiHgpa.

10.5. 3HaiigiTb 06’eM UMIiHAPA, Y SKOro pafiyc OCHOBU [OPIBHIOE
3 cm, a Bucorta - 7 CMm.
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10.6. BucoTta yuniHgpa fopiBHIOE 8 cM, a pafliyc OCHOBU - 2 CM.
3HanigiTb 06’emM UMNiHAPA.

10.7. 3HaiigiTb 06’eM KOHYyCa, Yy SKOFO M/oLia OCHOBM AOPIBHIOE
12 cm2, a Bucorta - 5 cMm.

10.8. BucoTa KoHyca AopiBHIOE 6 cM, a nsiouwia ocHoBn - 13 cm2.
3HaigiTe 06’eM KOHYyca.

10.9. BucoTta KoHyca gopiBHOE 12 cm, a ioro o6’em - 20 cm3.
3HangiTb MaOLLY OCHOBMW.

10.10. KOHyca gopiBHoe 40 cm3, a msjiouwa Moro OCHOBU -
20 cmM2. 3HangiTb BMCOTY KOHYyca.

10.11. 3HalgiTb 06’eM KOHyCa, y SKOro pagiyc OCHOBWU [OPIBHIOE
2 cm, a Bucota - 3 cMm.

10.12. 3HangiTb 06’eM KOHYyCa, BMCOTa SKOro AOPIBHIOE 5 cM, a
pafiyc ocHOBU — 3 CM.

10.13. 3HangiTe 06’eM Kyni:

1) pagiyc AKOT OOPiBHIOE 4 CM;

2) piamMeTp AKOT JOPIBHIOE 6 AM.

10.14. 3HangiTe 06’eM Kyni:

1) pagiyc sKOT fOpiBHIOE 9 CM;

2) piameTp AKOT JOPIBHIOE 4 AM.

10.15. OcboBUM riepepi3oM UUAIHAPA € MNPAMOKYTHUK,
nnowa skoro 40 cm2. Pagiyc OCHOBW uuniHOpa AOPiBHIOE
5 cm. 3HangiTe 06’em unniHgpa.

10.16. BucoTta uuniHgpa JopiBHIOE 6 €M, a MnaoLla ocboBOro nepe-
pi3y yuniHgpa - 24 cm2. 3HaigiTe 06°eM LUAiHApPA.

10.17. O6’em uunniHgpa gopiBHOEe 450 cMm3, a ioro BucoTa — 5 cwm.
3HaigiTb pagiyc OCHOBM UuniHgpa.

10.18. O6’em umnniHgpa popiBHIOe 481 cm3, a fgiameTp Ioro oc-
HOBM - 8 CcM. 3HaigiTb BUCOTY UMAiHAPA.

10.19. AiaroHaslb 0CbLOBOro nepepisy UUNiHApPa JOPIBHIOE 17 cMm,
a Bucota - 15 cm. 3HaigiTe 06’eM UMniHApa.

10.20. Papgiyc ocHoBWM uumniHApa AOpiBHIOE 3 CM, a jiaroHasib
0CbOBOro rnepepidy - 10 cM. 3HaigiTe 06’em UMniHApa.

10.21. AjaroHani ocbOBOro nepepisy uuniHapa B3aEMHO MepneH-
OVKYNAPHI, a NepyuMeTp 0CbOBOro nepepisy AOpPIBHIOE 16 cMm.
3HaigiTb 06’emM UMNiHAPA.

10.22. OcboBuii nepepi3s yuaiHgpa - NPSMOKYTHUK, AiaroHaslb
AKOro [AOPIiBHIOE 8 CM i YTBOPHOE 3 M/IOLMHOK OCHOBU KyT
60°. 3HanraiTe 06’em UnniHgpa.

10.23. Bucota yuniHgpa BaBidi Oisblia 3a pagiyc OCHOBM, a Big-
pi30K, WO Cnosiy4yae LUeHTP BepXHbOT OCHOBU 3 TOYKOK KOfa
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HVKHBOT OCHOBW, fAoOpiBHIOE 3>/5 cm. 3HaigiTb 06’em UuU-
niHapa.

10.24. Pagiyc ocHOBU yuiHApa BTpudi OifibLUMIA 3a MOro BUCOTY,
a Bigpi3oK, WO Croy4YyaE LEHTP BEpPXHbOI OCHOBU 3 TOYKOLO
Ko/a HWXHbOI, pgopiBHE 21/10 cm. 3HaigiTb 06’em uuU-
niHapa.

10.25. Y uuniHgpuyHy nocyauHy, y sikin 12 m3 Bogu, onyctmnm
petanb. Npu UbOMYy piBeHb BOAM B MOCYAVHI NigHABCA B
1,5 pas3a. 3HangiTb 06’em geTani.

10.26. Y ymniHapuyHy NocyguHy, BHYTPILWHIW giameTp Kot 40 cwm,
onyctunn aetasib. MNpu LbOMY piBeHb BOAM B NOCYAUHI NiA-
HABCA Ha 10 cM. 3HalaiTb 06’em AeTani 3 TOYHICTIO A0 LinX
Ky6iYHUX CaHTUMETPIB.

10.27. ABToOUUCTEPHA AO/19 NepeBe3eHHA MOJioKa Mae opmy Lu-
niHgpa. BHyTpiWwHIV giameTp uuniHgpa AopiBHOE 1,8 M, a
noxmnHa - 3,5 M. CKi/lbKM TOHH MOJIOKa MOXXHa Ha/InTu B
TaKy LUWUCTEPHY, AKLLO 3anOBHUTW 1T MOBHICTIO (TYCTUHA MO-
noka 1032 kr/m3)?

10.28. Tllig3emHe 6eH30cxoBULLE Mae opMy UuUuNiHApPa, BHY-
TPiWHIV pgiameTp Akoro 2,4 M, a goBXuHa - 8 M. CKiflbku
TOHH GEH3MHY MOXe BMICTUTU Take 6eH30cxoBuLle (rycTUHa
6eH3uHy 720 Kr/m3)?

10.29. TBipHa KoHyca fopiBHIOE 13 cM, a pafiyc OCHOBM — 5 cMm.
3HaligiTb 06’eM KOHyca.

10.30. Papgiyc ocHOBM KOHyca fopiBHIOE 6 cMm, a TBipHa - 10 cm.
3HaligiTb 06’eM KOHyca.

10.31. TBipHa KOHyca [OpPiBHIOE 6-72 CM i YTBOPIOE 3 BUCOTOIO
KyT 45°. 3HaigiTb 06’eM KOHyca.

10.32. Pagiyc ocHOBM KOHyca AO0pPiBHIOE 3 CM i YTBOPIOE 3 TBIpPHOHO
KyT 60°. 3HaigiTb 06’eM KOHyca.

10.33. OcboBUii Nepepi3 KOHyca - PiBHOGEAPEHU TPUKYTHUK 3
KyToM 120° npu BepLMHI Ta OCHOBOK 12 cM. 3HanAiTb 06’em
KOHyca.

10.34. OcboBwuii nepepi3 KoHyca - MpaBUIbHUA TPUKYTHUK, BU-
coTa SKOro AOpiBHIOE >/3 cM. 3HalgiTb 06’eM KOHyca.

10.35. lsowa OCHOBM KOHYcCa AOPIBHIOE 91 cM2, a iioro TBipHa -
5 cm. 3HanigiTe 06’eM KOHyca.

10.36. [oBXXMHa KOJla OCHOBU KOHyca AOpiBHIE 1451 cm, a Mhoro
TBipHa - 25 cM. 3HalgiTe 06’eM KOHyca.
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10.37. Bopgy, Wwo 3arnoBHIOBaNa BCHO KOGy, sika Masia opmMy KO-
Hyca 3 BMcoTol 15 cm, nepenunuv B LWUIIHAPUYHY MOCYOVHY,
paniyc ocHOBM SIKOT [AOPIBHKOE pafiycy OCHOBM KoHyca. Ha
AKI BUCOTI 6yfde BoAa B LWAIHOPUYHIW NMOCYANHI?

10.38. CBUHUEBMIA UMNIHAP, BUCOTa AKOro 12 cM, NepensiaBuiv B
KOHYC 3 TaKOK CaMOK OCHOBOK. 3HaifiTe BMCOTY LbOro KOHyca.

10.39. Mnowa BeNMKOro Kpyra Kyni gopiBHioe 161 cm2. 3HangiTe
06’eM Kyrii.

10.40. JoB>XMHa BENIMKOro Kona Kysi AopiBHKOE 121 cm. 3Haii-
LiTb 06’eM Kyni.

10.41. ¥ kyni Ha BigcTaHi 5 cM Bifg LeHTpa NpoBefeHo CidHy no-
WMHY Tak, WO B repepisi yTBOPUBCA KPyr, OOBXXUHA Kofia
SAKOro AOpiBHIOE 241 cM. 3HaMgiTe 06’emM Kyi.

10.42. lNepepi3zom Kyni NIOWMHOIO Ha BiAcCTaHi 4 CM Bif UeHTpa €
KPyT i3 nsoweto 91 cm2. 3HaigiTe 06’emM Kyni.

10.43. CBUHUEBY Ky/lO MepenniaBuiv B KYJbKU, pafiyc AKUX B
4 pa3n meHWuin. CKiNIbKU TaKUX KyJ/IbOK OTpUMann?

10.44. € cBUHUEBI KYJ/IbKM OAHaKoBOro pagiyca. CKi/llbKU TakKunx
KY/IbOK Tpeba B3ATW, W06 3 HUX BIANWUTU OOHY Ky/HO, pagiyc
AKOT y 5 pasiB 6inblUMiA 3a pagiyc gaHnX KyJ/bOK?

10.45. 30BHILUHIN pajiyCc AOpaItOMIHIEBOT MOPOXXHUCTOT Ky i Ao-
piBHIOE 10 CM, TOBLUMHA CTIHOK - 1 cm. 3HaigiTh:

1) 06’em AHOPasIOMiHIIO, 3 IKOIFO BUFOTOBUAU KY/IHO;
2) macy kyni (ryctuvHa AropaitoMiHito 2,8 r/cmM3) 3 TOUHICTIO
[0 rpami..

10.46. BHyYTpIiLlWHI pagiyc NOPOXHUCTOT YaBYHHOT Kysi AOPIBHIOE

7 cMm, a iT 30BHIWHIN pagiyc - 9 cMm. 3HagiTb:

1) 06’emM YaBYHY, 3 SKOFO BUTOTOBJ/IEHO KY/IIO;

2) macy 4aByHy (rycTmHa 4yaByHY 7,3 r/cms) 3 TOUHICTIO [0
rpamis.

10.47. O6’em Kyni AOpiBHIOE 3 cm3. 3HalgiTb giameTp Kyi.

10.48. O6’em Kyni gopiBHIOe 256" cm3. 3HalAiTe pagiyc Kyni.

10.49. Xoppa ocHoBWU uUMNiHApa OOpPiBHIOE 6 cM i BigaaneHa
Big UeHTpa uiel ocHoBM Ha 4 cMm. Bigpi3ok, wWo cnonyyae
LEHTP IHLWOT OCHOBU i3 CepegviHOK XOpAwv, YTBOPHOE 3 MJO-
LWMHOK OCHOBU KyT 60°. 3HaiigiTb 06’eM UmniHApa.

10.50. OCHOBM uUMniHApa AOpiBHIOE 8 cM i BigadanieHa Big
LleHTpa Li€el ocHOBM Ha 3 cM. Bigpi3ok, wWo crony4vae LeHTp
IHLWOT OCHOBU uMAiHAPa 3 KIHUEM AaHOT XOpAMW, YTBOPHOE 3
M/IOLVHOK OCHOBU KyT 45°. 3HaiigiTb 06’em umniHgpa.
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10.51. Y uuniHgpuyHiv nocyaunHi piBeHb BOAM MNepebyBae Ha BU-
coTi 36 cm. Ha sKkii BUCOTI NepebyBaTuMe piBEHb BOAW,
AKLLO 1T NepennuTn B LUAIHAPUYHY NOCYAUHY:

1) pagiyc sKoi y 3 pasu 6inblUumMiA 3a pagiyc nepLuor;
2) piameTp AKOT Yy 2 pasy MeHLMWA HIDK giameTp nepLuoi?

10.52. O6’emn ABOX UMMIIHAPIB piBHI. Pagiyc nepworo yuniHgpa
B 4 pasu 6inblInii 3a pagiyc Apyroro. Y CKiflbK1 pasiB BU-
coTa MepLioro ywuaiHgpa MeHLUa HiXK BUcoTa Apyroro?

10.53. [iaroHanb 0CbOBOro repepisy uuiiHgpa AOPiBHIOE 25 cMm,
a Moro BucoTa Ha 5 cM MeHLUa HiDXK pagiyc. 3HangiTb 06’em
uuniHgpa.

10.54. AiaroHanb 0cbOBOro repepisy uuniHapa Ha 7 cM GinbLia
3a pagiyc unniHgpa, a noro BMcoTa AOPIiBHIOE 5 cMm. 3HagiThb
06’em uUmMniHAapa.

10.55. [AiaroHasib nepepidy uuNiHApPa, KWW NapanesbHUi Moro
oci, AopiBHIOE 81/3 CM i YTBOPHE 3 MJIOWMHOK OCHOBWU KYT

60°. Mepepi3 BiATMHAaE Big Ko/a ocCHOBM ayry 120°. 3Haigitb
06’em uUmMniHApAa.

10.56. [OiaroHasib nepepidy uUuNiHAPa, KWW NapanesbHUi Moro
oci, AOpPIiBHIOE 6 CM i YTBOPIOE 3 MJIOLLMHOKO OCHOBU KYyT 45°.
Mepepi3 BiATMHaE Big Kona ocHoBM Ayry 90°. 3HaniAiTb 06’em
uuniHgpa.

10.57. Bigpi3okK, L0 Crony4yae LeHTP BEPXHbOT OCHOBU UWAiHApPa
3 TOYKOK KO/a HWKHbOT, YTBOPHE 3 BIiCCIO LMAIHAPA KYT p.
BiagctaHb Bif UeHTpa HWKHLOI OCHOBWM [0 [aHOro BiApi3ka
JOpPiBHIOE T. 3HaigiTb 06’em umniHgpa.

10.58. Bigpi3ok, WO crnonyyae LeHTP BEePXHbOT OCHOBU LWUNiHAPA
3 TOYKOK KOJ/1a H/DKHBLOT, YTBOPIOE 3 M/IOLUHOK OCHOBM KYT a.
Bigpi3ok, WO crnosy4vae LEeHTP HWMXKHLOT OCHOBM i cepeiuHy
[aHoro Bigpi3ka, AopiBHIOE |. 3HagiTe 06’eM UnAiHApa.

10.59. BucoTta KoHyca [0opiBHIOE 24 cM, a cyma TBIpHOT I pagiyca
OCHOBW A0piBHIOE 32 cM. 3HaligiTb 06’eM KOHYyca.

10.60. Pagsiyc OCcHOBM KOHYyca AOpiBHIOE 6 cM, a TBipHa Ha 4 cm
GinbLa 3a BUCOTY. 3HaigiTb 06’eM KOHYyca.

10.61. Yepe3 BepLUMHY KOHYyCa MpPOBeAEHO MOLMHY Mif KYyTOM
45° po MAOWMHM OCHOBMW. Lla nnowmHa nepeTtuHae OCHOBY
no XopAai 3aBAOBXKU 6>/3 CM, SIKY BUAHO i3 LEHTpa OCHOBWU

nig kytom 120°. 3HalifiTe 06’eM KOHyca.
10.62. Yepes aBi TBipHI KOHyca MpoBefeHO MJIOWMHY Nif KYTOM
60° 0o nAOWMHU OCHOBU. LA niowmHa nepeTtMHae OCHOBY

Nno xXopgai, AKY BUAHO i3 LEeHTpa OCHOBU Nif NMPAMUM KyTOM.
3HaligiTb 06’eM KOHYyCa, SKLLO Oro BMCOTa AOPIBHIOE 6 CM.
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10.63. TBipHa KOHyCa YTBOPKE 3 Oro BUCOTOK KyT a. 3HaingiTb
06’eM KOHYCa, AKUIO BifCTaHb BifJ LLleHTpa OCHOBU [0 TBipHOT
KOHYycCa [O0pPiBHIOE ..

10.64. TBipHa KOHyCa YTBOPHOE 3 M/IOLLMHOI0 OCHOBW KYT p. 3Hai-
LiTb 06’€M KOHyCa, SKLLO BiACTaHb Bif LEHTpa OCHOBU A0
cepeguHN TBIPHOT AOPIBHIOE T.

10.65. Tpwn Kkyni, pagiycn akmx 1 am, 2 am i 3 oM, nepennasunin
B oA4Hy. 3Hangith Ti pagiyc.

10.66. ABi Kyni, pagiycu aknx 4 cm i 5 cm, nepensasuav B O4HY.
3HangiTb I pagiyc.

10.67. YUaByHHMII NpPAMOKYTHUIA Mapasenenineg 3 AIHIAHUMN
po3mipamn 3 cM, 4 cM i 6 CM nepennaBvan B Kynto. 3Haii-
LiTb Ti pagiyc (3 TOYHICTIO A0 OECATUX CaHTUMETPA).

10.68. JlaTyHHMiA Ky6 3 pebpom 7 cM nepensiaBu/n B Kysit0. 3Haw-
LiTb Ti pagiyc (3 TOYHICTIO A0 OECATUX CaHTUMETpPa).

10.69. ¥ kyni, 06’em sKOI fopiBHIOE 28851 cm3, NpoBefeHO ne-
pepi3. Bigpi3ok, wWo cnosy4yae UEHTP KyJii 3 TOUYKOK Kosa
[aHOoro nepepisy, yTBOPHOE 3 TMJIOWMHOK nepepisy KyT 45°.
3HangiTb noLy nepepisy.

. . 2048
10.70. O6’em kyni ,qopIBHroe----S---n cm3. lMepneHankynap, npose-

LEHWIA i3 LEeHTpa Kyni A0 MAOLWWHN Nepepisy Kysi, YTBOPIOE
KyT 30° 3 pagiycom, npoBefeHUM Yy TOYUKY Kona repepisy.
3HaigiTe Nnouwly nepepiasy.

10.71. ¥ uuniHgpi napaniesibHO Oci NpoBefieHO Nepepis, Lo
rnepeTmHae OCHOBY MO XOpAi, SAKY BWAHO i3 LeHTpa uiel oc-
HOBU Mig NpAMUM KyToMm. [nowa nepepisy, WO YTBOPUBCH,
18n/3 cm2, a KyT Haxwuny pgiaroHani nepepisy [0 MNJIOWMWHN
OCHOBM AOpiBHIOE 60°. 3HalAiTb 06’eM UuniHApa.

10.72. Y uuniHapi napanesibHO OCi NMpoBefeHO MIOLMHY, WO ne-
peTMHAaE OCHOBY MO XOpAi, Ky BUAHO i3 LeHTpa L€l OCHOBU
nig kytom 60°. lNnowa nepepisy, Wwo ytsopmsecH, 12>/3 cm2,
a KyT MK jiaroHauiiio nepepisy i TBIpHOKWO uwuniHgpa Jo-
piBHIOE 60°. 3HaligiTb 06’em UMNiHApPA.

10.73. lMepepi3, napanenbHUin oci uuiiHgpa, nepeTuHae Moro oc-
HOBY MO XopAi, sika JOpiBHIOE b i cTarye ayry p. [iaroHanb
rnepepi3dy yTBOPKE 3 TBIpHOK KyT a. 3HanaiTb 06’em uuU-
niHppa.

10.74. MapanenbHO ocCi LUMNiHApa NPoBeLeHO MMOLWMHY, AKa ne-
peTnHae OCHOBY UMAIHAPA MO Xopai, Wo cTarye ayry y. Aia-

roHanb nepepisy AOPIBHIOE Ti i HaxwuneHa [0 MIOWMHU
OCHOBM Mig KyTOM a. 3HangiTe 06’eMm uuniHgpa.
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10.75. MNepumMeTp 0CbOBOro nNepepisy uuniHapa 2p. AiaroHasbs ne-
pepi3y yTBOPKE 3 M/IOLMHOK OCHOBM KyT a. 3HaiAiTb 06’em
uuniHgpa.

10.76. INnowa ocboBOro nepepisy uuniHApa gopisHe Q. Aiaro-
Ha/lb MNepepi3y YTBOPHOE 3 TBIPHOK KyT p. 3HangiTb 06’em
uuniHgpa.

10.77. MpPAMOKYTHUIA TPUKYTHUK 3 KateTamu 6 cMm i 8 cm 06ep-

TAaeTbCS HaBKO/O TinoTeHy3n. 3Hahgitb 06’em Tina ob6ep-
TaHHA.

10.78. MpaBubHUI TPUKYTHUK 3i CTOPOHOK 6 CM 06epTaeTbes
HaBKOJIO0 OAHIET i3 CTOPiH. 3HaigiTb 06’em Tifla 06epTaHHS.

10.79. 3HangiTe 06’eM KOHycCa, TBipHa SIKOFO YTBOPHOE 3 BUCOTOO
KyT &, a NepuMeTp OCbLOBOT0 repepi3y AOpPIiBHIOE 2p.

10.80. 3HaipiTb 06’eM KOHyca, TBipHa SKOro YTBOPKE 3 MJO-
LIMHOK OCHOBU KYT Yy, a NepumeTp OCbOBOro nepepisy KoHyca
[OPIBHIOE 2p.

10.81. AiameTp uuniHgpa AOpPiBHIOE MOro BUCOTI. UM nomicTnTbCA
B UbOMY ULMWMIHAPI Kynd, 06’eM SAKOT yABiYi MEHLWMWIA HiK
06’em umniHgpa?

10.82. CTOpoHM TPUKYTHMKa fopiBHIOIOTL 13 cm, 14 cm i 15 cwm.

I(ynﬂ, 06 eM AKOT ,qop'iBHroe 52011 cm?, OOTUKAETLCA A0 BCiX
CTOPiH UbOro TPUKYTHUKA. 3HalhAiTb BigcTaHb Bif UeHTpa
Kyni O N/IOWMHN TPUKYTHUKA.

10.83. BepwimHu nNpaBuibHOIo TPUKYTHMKA 31 CTOPOHOIO 6 CM Ha-
nexkaTtb Kysi, 06’eM AAKOT AOPIBHIOE 3 n cm3. 3HahAiTb Bia-

CTaHb Bif LEHTPa Kyni A0 NIOWVHN TPUKYTHMKA.

XXUTTEBa MaTemMaTUKa

10.84. PeTpaHcnsuiiiHa BMLLKa CNUPaETbCA Ha
hyHAamMeHT y dopmMi Kinbusa. [iameTp 30BHILL-
HbOro KoJsa JOPiBHIOE 28 M, a BHYTPILUHbOIO -
12 m. O6umcniTe Nnowy hyHAAMEHTY BULLIKM 3
TOYHICTIO [0 AeCATUX KBagpaTHUX MeTpiB.

10.85. YuuTtesnbka 6iosnorii MapuHa OneriBHa 3a-
MOBUWIa aKBapiyMm, KUl mae hopMy NpaBu/IbHOI
LUECTUKYTHOT NMpun3mMn. CKiflbKN KBagpaTHUX Me-
TpiB CKNa nNOTPIGHO ANA BUIOTOB/IEHHA akBa-
piyma, fKWO cTopoHa ocHosBu 0,5 M, a BucOTa
1,2 m? (Bignosigb OKpyrniTb A0 COTUX.)
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3aBgaHHA
[MepeBipTe CBOW KOMMETEHTHICTL/ No HO

1. Y TpukyTHUKY ABC AC = 6 cm, ZABC = 60°. 3HaligiTb pa-
Jiyc Kona, onvucaHoro HaBKOJ/I0 TPUKYTHMKA.

A 3 B r a
2y/z CM 3-Til cm 6 cm 4>[3 cm 12 c™m

2. OaHo BekTop a(-8; 6). 3HalaiTb AOBXUHY BEKTOpa

A 3 B r n
2

2 4 6 10
5

3. Ha nanepi y KniTUHKY 300paxkeHO TpuKyTHUK ABC, Bep-
LLNHM AKOro 36iraloTbCca 3 BeplUMHamMn KAITUHOK (man. 1).
3HaligiTe naowy TpukKyTHuMKa ABC, GKWO KNITUHKa € KBa-
ApaTtoM 3i CTOPOHOH 1 cMm.

A [5) B r il
25 cm2 20 cm2 15 cmz2 10 cm2 8 cm2
Man. 1 Man. 2

4. Touka K - cepeguHa pebpa AAL npaMoT TPUKYTHOT NPU3MMn
ABCA1B1C1 (man. 2). 3Hanigite 006’eM UI€l Npu3MK, SKLLO
06’em nipamign KABC popisHioe 10 cms.

A B B r Ji
20cm3 30 cm3 60 cm3 120 cm3 180 cwms A

5. Ha wmamoHKy 3  300pakeHO Kyb6
ABCHA1B1CIH1. YcTaHOBiTb BIiAMoOBiAHICTb
MDDK napoto npamMux (1-4) Ta iX B3aEMHUM
po3miwleHHAM (A-L). Man. 3



Mapa npamnx B3aeMHe po3MilLeHHA A B BT A4
1 AB! iIAB A npami napanesbHi
2 i bCl B npami MUMOBIKHI
3 AlBi OlIC B npami nepetuHaTbCA
Ta YTBOPKKTb KyT 45°
4 AIB i BC! r npami rnepeTuHaKTbCs
Ta YTBOPHKTL KyT 60°

4, NpsAMi NepeTUHaKTLCA
nig npsiMuM KyToM

6. BucoTa npaBU/IbHOT YOTUPUKYTHOT Mipamign JOPIBHIOE 6 CM,
a 6iyHa rpaHb HaxwuseHa [0 MJIOWMHU OCHOBW MNif KyTOM 60°.
3HangiTb N0y MOBHOT NOBEPXHI mipamign (y cm2).

MAoLWI MOBEPXOHb
O TI1 OBEPTAHHA

Y yboMy Maparpadi po3rigsHeEMO NMUTAHHSA 3HAXOPKEHHS MJIOLL
NoBeEPXOHb Ti/f1 06epTaHHS.

CnoyaTky po3r/isHemMO MNUTaHHA 3Ha-
XO[PKEHHS 6i4HOT MOBepPXHi UnniHapa.
Ha mamoHky 11.1 306padkeHO Uuwu-
NiHAp. $KWo noBepxHKO uuaiHApa
po3pi3aTn no TBipHI AB Ta No KoslaxX OCHOB i PO3rOpHYTU Tak,
Wwo BCi TBipHI yuniHgpa 6yayTe HaneXkatu AesiKiii NOWWHI, TO
OTPMMAaEMO PO3ropTKy Oi4HOT noBepxHi uuniHapa. 3a nowy
6I4HOT NOBEPXHI LMAiHAPa NpuiiMaroTb NaoLy Ti po3ropTku. Pos-
ropTkor O6iYHOT NoBepxHi € NPAMOKYTHUK ABBLAL, ogHa cTOpoHa
AKOro AOpiBHIOE BUCOTI umniHapa K, a iHWa - A0BXWHI Kona oc-
HOBUW, TO6TO 21ar. TakMM 4YMHOM, n/ouwa Po3ropTku 6iYHOT no-
BepxHi unniHgpa gopisHioe AAL + AB = 2arK. OTxe,

1. I'nowa noBepxHi
umniHapa

Man. 11.1



a nsowa 6iYHOI MoBepxHi yuniHgpa £6i4H, pagiyc OCHOBU
SIKOro AOpiBHIOE T, a Bucota — K, o64mncnoeTbesa 3a op-
MYy/10t0

NBiYH — 2/1rK.
Ans Toro wo6 3HariTM naoLy NOBHOT NOBEPXHI uuaiHgpa 8M0BH,
MOTPI6HO A0 Mmaowi Moro 6i4YHOT MOBEpPXHi JoJaTv MaowWwi ABOX

oro ocHoB. OCKI/IbKM OCHOBOK € Kpyr, M/oWa SIKOro AOpPiBHIOE
nr2, To MaEMo

i | 5nosH = 2nrk + 2nr2 = 2nr(r + K).

8 CcM | YyTBOpHE 3 M/IOLWMHOK OCHOBM KyT 60°. 3HaiTu nnowy
6i4HOT NOBepXHi UuNiHapa.

Po3p’aszaHHA. 1) Ha wmaoHky 11.2
300paKeHO OCbOBWIA Nepepi3 uuniHgpa -
npaAMoKyTHUK ABBiJli, pfiaroHanb £AKOro
Nib = 8 cm, Z/11B = 60°.

2) Y ANIIB (an = 90°):

nni = NiesinZAIBA = 83in60° = =
=4n/3 (cm).

NIB = nib cosZAlBA = 8c0360° = 2= 4 (cm).

3) Omxke, BMCOTa UWniHApa K = 4>/3 CM, a papgiyc OCHOBU T =

2

4) TakyM YMHOM, noLa 6i4HOT NoBepxHi umniHapa 8biu = 2nrk =
=2n 2473 = 16>/3n (cm2).

BignoBigb. 161/3n cm2,

Po3pisaBLum Gi4YHY MOBEPXHIO KOHYyca

2. Mowa noBepxHi Nno OfHIA 3 TBIPHUX, OTPMMAEMO
KOHyca pO3ropTKy UIET 6IYHOI MOBEPXHi
(man. 11.3).
3a nnowy 6i4YHOT NMoBepxHi KoHyca
npuinMaroTb naowy i PO3ropTKU.

Po3ropTkoro 6i4HOT MOBepXHi KOHyca
€ CEKTOp, Y AKOro pagiyc AopiBHIOE I,
a floBXXuHa ayru - 2nar. nowa 6iyHoTr
noBepxHi KoHyca 80iuv y CTifbkn
pa3iB MeHLUa 3a nnouwy Kpyra pagiyca
I, y CKinbkn pasiB gyra 21r meHLua
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2nr

3a [OBXWHY Kosia pagiyca |, 10610 32 21l. Maemo on/

3Bigcu S6i4H = nri.
OT1xe,

njowa 6iYHOI MoBepxHi KOHyca 56iuH, pagiyc OCHOBU
AKOro JOPIBHIOE T, a TBipHa — |, 06umncnoeTbea 3a op-
MYJ1010

N6iyH — M1

Ans Toro wob 3HarTM noLwy MOBHOT NMOBEPXHI KOHyCa 8nosH,
MOTPIGHO JO MJIOLWi MOro 6i4HOT MOBEPXHI AoAaTy Moy OCHOBW.
OCHOBOIO KOHYyCa € Kpyr pagiyca r, Tomy

a ®nosH =nrl + ar2 =1r(r + 1).

BepLWMHM Nig KyTOoM 60° a i3 ueHTpa OCHOBM - Nif NPAMUM
KyToM. 3HaiTu njowy 6i4HOT MOBEpPXHi KOHYyCa, SKL0 MOoro
TBipHa JOPIBHIOE 6 CM.

Po3B’azaHHA. 1) Ha mantoHky 11.4
306pa>keHO KOHycC, ge AB - xopga OCHOBM,
ZAPB = 60°, ZAOB = 90°, PA = PB =

=i=6cm.
2) Y {APB (AP = PB, ZP = 60°): ZPAB =
= ZPBA = = 60°, Tomy {APB -

pPiBHOCTOPOHHIW, AB = 6 cwm.
3) ¥ {AOB (ZAOB = 90°): r¥ + r2 = 62
r = 3x/2 (cm).

4) Togi 86iun = Kri =1 +3>/2 6 = 1821 (cm2).
BignoBigb. 18721 cm2.

Ha BigMmiHy Big 6i4HOT MOBEPXHI LWAIH-
Apa abo KoHyca, cthepy He MOXXHa po3-
FOPHYTU Ha MJIOLWWHI, i TOMY ANndA 3Ha-
XOPKEHHS M/IOLLI Chepy 3aCTOCYEMO IHLLWIA NPUAOM.
Po3srnaHemo cdepy pagiyca r (man. 11.5). Llap
TOBWMWMHN X ANA Hel - ue Tifo, Wo MICTUTbCA MidXK
hBomMa cepaMmut 3 OAHUM i TUM caMuM LeHTpom O
Ta pagiycamu r i r + X. na nnowi noBepxHi Kyni
npuiiMaroTb Take O3HAYeHHS: M/OWE MNOBEPXHI
Kyfi Ha3nBawTb rpaHuL0 06’emy Llapy TOBLUUHMU
X 00 L€l TOBLUMHW, AKWO TOBLMHA X NPAMYE [0

3. Nnowa cepn
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- . V 7
Hynd, TOO6TO MOBEPXHA Kyi 0 X' ge V - 06’em wapy TOB-
X->

WMHN X.
3HarigeMo V SIK pi3HULIO 06’€MIB ABOX Ky/b:

=—7i(r+x)3 ——ar3 = —n(r3 +3r2x + 3rx2 + x3- r3) =
3 3 3

=—n(3r2x + 3rx2 + x3) = —nx(3r2 + 3rx + x2).
3 3

Toai
inx(3r2 +3rx + x2) :
M- liT— - 1 —n(3r2 +3rx + x2) =
xX->0 K==mmmmmmmmmmm e x>0 3
- -n-3r2 =4nr2.
3
Omxe,

naowa cepm pagiyca r o64MCNETLCA 3a OPMY/IO0
. 5 = 4nar2

Y «Hauanax» EBK/ifa Hi4Y0ro He roBopuTb-

CSA Mpo nnoLy 6i4HOT NoBepXHi UMAiHapa.

dopmyny gns i 064McieHHsA 3HarwoB Ap-
ximegd, SKMA y cBOI poboTi «MMpo Kynwo i uuniHap» HaBoAUTb
foBefeHHA hopMynun, SIKYy Micns nepeTBOPeHb MOXKHA 3anucaTu
B =2ari

Y uiii camiii poboTi Apximes Tako>K HaBoguTb hopmysy Ans

o6umncNeHHs noLi 6i4HOT NoBEpXHi KOHyca, Ky B Cy4aCHUX CUM-
BONax MO>XKHa 3anuMcaTu Ta CTporo JOBOANTb hopmyny
[4na 064YMCNEeHHS MOLLi NOBEPXHI chhepu.



0 3a KoK (hopMYNoK OBUUCIIOTL MAOLWY GIYHOT MOBEPXHI LUMIH-
Opa, a 3a AKOKW - M/OoLy MOBHOI NOBEPXHi UMniHApa? o 3a SKow
doopmysiol0  064UMCAOTL Nowy 6iYHOT MOBEepXHi KOoHyca, a 3a
SKOIO — MJI0LY MOBHOT NOBEPXHI KOHyca? O 3a kot hopmysioo 06-
YUC/IIOI0TL NioLy cdepu?

Po3B'sKITb 3afayi Ta BMKOHaWTe BNpasu

11.1. Nnowa 6i4yHOT MoBepxHi uuniHApa gopisHOE 20N cMm2,
a njouwia ocHoBu - 16n cm2. 3HaigiTb MNJIOWY MOBHOI MO-
BEPXHi uuniHapa.

11.2. Mnowa ocHOBU LUIiHAPA AOPIBHIOE 41 cM2, a nowa GivHOoT
noBepxHi - 16a cm2. 3HaigiTb Maowy MOBHOT MOBEPXHI LU-
niHapa.

11.3. lNnowa noBHOT NMOBepXHiI KOHYca A0piBHIOE 181 cM2, a nsiowa
OCHOBU - 41 cM2. 3HaigiTb Moy 6i4HOT MOBEPXHiI KOHyca.

11.4. Mnowa 6i4HOT NOBEPXHI KOHYyca AOopiBHIOE 1211 cM2, a nnoLa
MOBHOI MOBEPXHi - 211 cM2. 3HaigiTb MAOLWY OCHOBMW.

11.5. 3HaigiTb nnowi 6i4HOT Ta MOBHOI MOBEPXOHb UUAIHAPaA, Y
AKOro pajiyc oCcHOBM AOpiBHIOE 3 CM, a BUcCOTa - 5 cMm.

11.6. Pagiyc ocHoBU umniHApa AOPIBHIOE 4 CM, a BUCOTa — 7 CM.
3HangiTb naowi 6i4HOT Ta MOBHOI NOBEPXOHb LMAIHAPA.
11.7. Papiyc OCHOBM KOHycCa [OPiBHIOE 7 CM, a TBipHa - 9 cMm.

3HaraiTe naowi 6i4HOT Ta NOBHOT MOBEPXOHb KOHYycCa.

11.8. 3HangiTe nsowi 6i4YHOI Ta MOBHOI MOBEPXOHb KOHYyCa, Y
AKOro pajiyc OCHOBW [OPIBHIOE 2 CM, a TBipHa - 3 cMm.

11.9. 3HaigiTe NNoLy NoBepXHi Kyni, pagiyc sSKOT AOPIBHIOE:
1) 3 am; 2) 7 cm.

11.10. 3HangiTb MAOLLY MOBEPXHi Kyi, pagiyc AKOI AOPIBHIOE:
1) 4 cwm; 2) 2 am.
11.11. [AiaroHanb 0CbOBOro repepisy uuiiHApa [OPIBHIOE
8 cM | yTBOpPHOE 3 M/OLWMHOK OCHOBM KyT 30° 3Halhgitb
naowy 6i4HOT NoBeEpPXHI UnniiHgpa.

11.12. OcboBMM nNepepizoM uwiiHApa € KBaapart 3 AiaroHannto
4>12 ¢, 3HalgiTe nnouwly 6i4HOT NOBEPXHI UuniHgpa.

11.13. AiaroHaslb OCbOBOro nepepisy UuniHApa AOpPiBHIOE 17 cM,

a Bucota - 15 cm. 3HaligiTb nnouwly MOBHOI MOBEPXHI UU-
niHgpa.

11.14. aflb 0CbOBOro nNepepisy uuniHgpa fopiBHOE 13 cm,
a pagiyc OCHOBM - 6 cM. 3HalAiTb MOy MNOBHOI MOBEPXHI

uuniHgpa.



11.15. bidyHa noBepxHA uuAiHApa AOPIBHIOE 2471 CM2, a BMUCOTaA -
4 cm. 3HaigiTe 06’em umniHgpa.

11.16. BiuHa noBepxHs uwniHopa gopiBHoe 4011 cMm2, a pagiyc
OCHOBM - 4 cM. 3HaigiTb 06’emM UMNiHAPA.

11.17. TBipHa KoHyca A0pIiBHIOE 4 CM i YTBOPHOE 3 M/IOLLUHOK OC-
HOBU KyT 45°. 3HangiTe naowy 6i4HOT NMoBepxHi KOHyca.

11.18. Papgiyc 0CHOBM KOHYycCa AOPIBHIOE 5 CM i YTBOPKOE 3 TBIPHOKO
KyT 60°. 3HanigiTe nowy O6i4YHOT NMOBepXHi KOHYyca.

11.19. MpAMOKYTHUI TPUKYTHMK 3 TiNOTeHy30t0 10 cMm i KaTeToMm
6 cMm 06epTaeTbCA HABKOMO LbOro kKarteta. 3HaigiTe niowy
MOBHOT NMOBEPXHi YTBOPEHOIO KOHYCA.

11.20. MNMpsAMOKYTHUIA TPUKYTHUK 3 KaTeTaMn 7 cMm i 24 cm 06ep-
TaETbCA HaBKOMO OifbLIOro KateTa. 3HaiTb NAOLWY MOBHOI
NnoBepXHi YTBOPEHOro KoHyca.

11.21. OcbOoBMM Mepepi3oM KOHyCa € MNPSMOKYTHUIA TPUKYTHUK
3 rinoTeHy3ow 6>/2 cm. 3HaigiTe naowy 6i4HOT MOBEpPXHi

KOHyca.

11.22. OcbOBUM MNEPEpPi30M KOHyCa € PiBHOCTOPOHHIN TPUKYTHUK
3 BMCOTOIO 2-\/3 cM. 3HangiTe naowy 6i4HOT NOBEPXHiI KOHYycCa.

11.23. ¥ cKiflbKM pasiB 36inblWINTLCA M/iowa MoBepxHi cdepw,
AKLWO 1T pagiyc 36inbwmntn y 3 pasn?

11.24. Y cCKi/lbKM pa3iB 3MEHLUUTbLCA MJiolia rnoBepxHi cdepu,
AKLLO 1T pagiyc 3MeHWNTn y 2 pasn?

11.25. ¥ akomy BuUNagKy BuUTpayaeTbcsa Oinblue apbu: Ha dap-
OyBaHHA OfHI€el Kyni piameTpa 60 AM 4M Ha hapbyBaHHS
8 Ky/ib giameTpa 2 M, SKLWO MaTepias yCiX Ky/lb O4HaKOBUIA?

11.26. OiameTtp CoHus B 400 pasiB 6inbwnii 3a giametp Micaus.
Y cKifibkn pasiB nnowa rnosepxHi CoHuUa 6inblue 3a naowy
rnosepxHi Micaua?

11.27. O6’em Kyni gopiBHOe 3671 cM3. 3HaiAiTh NOLLY NOBEPXHi
cthepun, AKa 06MeXye L Ky/to.

11.28. lMnowa noBepxHi ctepn AopiBHioe 144n cm2. 3HangiTb
06’eM Ky/i, IKy 06Mexye uUs cgepa.

11.29. Ha BigcTaHi 5 cm Bif UeHTpa cepu nNpoBedeHO Mnepepis,
WO nepeTuHae cepy MO Koy 3aBAOBXKM 2451 cM. 3HangiTb
nnowy cdepu.

11.30. Mepepi3 kyni mae naowy 36/ cMm2 i BigaaneHMi Big LeHTpa
Ha 8 cM. 3HagiTb noLLy cdepn, WO 0O6MEXYE L0 Ky/to.

11.31. Xopfa, WO HaneXuTb OCHOBI UWNiHAPa, [AOPIBHIOE
6>/3 cMm i cTarye ayry 120°. Bigpi3ok, Lo crionyyae oAuvH 3
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KiHLiB XOopau i3 LEeHTPOM iHLUOT OCHOBW, YTBOPKE 3 MJIO-
LWMHOK OCHOBM KyT 45°. 3HaiigiTb Moy MNOBHOT MOBEPXHI
unniHgpa.

11.32. Y uuniHgpi nepneHaMKyNApHO A0 pajiyca OCHOBWU 4yepes
Oro cepeguHy MpoBeAeHO rMepepi3. Y nepepisi yTBOPUBCA
KBagpaT 3 AiaroHanio 6-72 cm. 3HahgiTe naowy 6ivHOl no-
BEPXHi uUuniHapa.

11.33. [iaroHanb NpAMOKYTHMKA [AOPIBHIOE A i YTBOPIOE 3i CTO-
poHOK KyT a. 3HalgiTe nsowly 6i4HOT NOBepXHi uuniH4pa,
YTBOPEHOro npu obepTaHHi NPAMOKYTHMKa HaBKOJ/O OCi, WO
MPOXOANTb Yepe3 L0 CTOPOHY.

11.34. CtopoHa NpsSMOKYTHUKa [OPIBHIOE a i yTBOpHOE 3 Aiaro-
HaNMlo KyT p. 3HalAiTb MAOLLY NOBHOT MOBEPXHI LWAIHAPA,
YTBOPEHOro npu obepTaHHi NPAMOKYTHMKa HaBKOJ/O OCi, WO
MPOXOANTb Yepes3 iHLUY CTOPOHY.

11.35. Bigpo uuniHapnyHoOi popMn Mae BUCOTY 5 aAm, a AgiameTp
OHa 32 cMm. CKiflbKM KBagpaTHUX AeuMMeTpiB IMCTOBOro 3a-
ni3a noTpibHO A1 BUIOTOBJ/IEHHA TakKoro Bigpa, AKLWO Ha
WwBKM cnig gonatmn 6 % nosepxHi Bigpa?

11.36. CKiflbkM KBagpaTHUX METPIB XKecTi Nife Ha BUrOTOBJ/IEHHS
TPyou 3aBAOBXKU 4 M i giameTpomM 20 cM, AKLLO Ha LWBW [o-
faroTb 5 % noBepxHi Tpyo6u?

11.37. BucoTa KoHyca BigHOCUTbCSA A0 Moro giameTpa sik 2 @ 3, a
TBipHa KOHyca AopiBHIOE 10 cM. 3HanAiTe MOy MOBHOT Mo-
BEPXHiI KOHYca.

11.38. TBipHa KOHyca BigHOCUTbLCA A0 AiameTpa K 13 : 24, a BU-
coTa KOHyca fgopiBHtoe 10 cm. 3HaifiTb n/owly MNOBHOI Mo-
BEpPXHi KOHYyca.

11.39. Xopay, WO HaIeXUTb OCHOBI KOHYCa, 3 MOro BepLIVHU
BUAHO nig KyTOoM 60°, a i3 ueHTpa OCHOBU - MNif MPAMUM
KyTOM. 3Haigite nnowy 6i4HOI MOBEpXHi KOHyca, SKLLO
oro TBipHa JOPIBHIOE |.

11.40. Xopay, WO HaIeXUTb OCHOBI KOHYCa, 3 /Oro BepLIMHU
BUAHO Nif NMPAMUM KyTOM, a i3 LeHTpa OCHOBU - Mif, KYyTOM
120°. 3HangiTe nnowy 6i4HOT NOBEPXHI KOHycCa, AKLWO pa-
Aiyc OOpiBHIOE 4>/3 CM.

11.41. [osefiTb, WO MOBHA MOBEPXHA KOHYCa, OCbOBUM Mepe-

Pi30M SIKOTFO € PiBHOCTOPOHHI TPUKYTHUK, PiBHOBENIMKA MO-
BEPXHI cepn, NobyaoBaHOT Ha MOro BUCOTI SIK Ha giaMeTpi.

11.42. [oBepiTb, WO MOBHa MOBEPXHA UMAIHAPA, YTBOPEHOro
obepTaHHAM KBagpaTa HaBKOJ1I0 OAHIET 3 /i0ro CTOpiH, piBHOBe-
JIKa noBepxHi Kyni, pagiyc Kol AOPIBHIOE CTOPOHI KBaapaTa.
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11.43. BepwmHM KBagpaTta 3i CTOPOHOK 4 CM HasnexaTb cgepi.
3HangiTe nowy MoBepxHi cdepu, SAKWO BiACTaHb Bij
LleHTpa cthepn A0 MIOLLVHM KBagparta AOpPiBHIOE 1 cwm.

11.44. BepwuHU pPiBHOCTOPOHHBLOIO TPUKYTHUKA 3i CTOPOHOK
6 cM Hasiexkatb cepi. NowmHa TPUKYTHMKA po3TalloBaHa
Ha BiAcTaHi 2 cM Bifg uUeHTpa cepn. 3HanigiTe naowy no-
BEPXHi cdepn.

11.45. Mnowa nepepizy unniHgpa, KM NpoBeLeHO NapasieflbHO
Moro oci i Akmii BIiATWMHAE Big Kona ocHoBu pyry 120° po-
piBHIOE  3HanAiTe naowy 6i4HOT NoBEpPXHI uuiiHgpa.
11.46. Tnowa nepepidy yuiiHApa, SKWW MPOBeAEHO Mapa-
nenbHO 1A0ro oci i AKuiA BigTUHaE Big Kosla ocHoBM ayry 90°,
AopiBHOe M. 3HaigiTe naowy 6i4HOT NOBEPXHI LUuAiHAgpa.

11.47. BiyHa MoBepxHs UWAiHAPa CTaHOBUTb MOIOBUHY KOro no-
BHOT MOBepXHi, a AiaroHaslb 0CbOBOro rnepepisy - 4-T6 cwm.
3HanaiThb:

1) naouly NOBHOT NOBEPXHi LWUAIHAPA;
2) 06’em uuniHApa.

11.48. TMnowa 6i4HOT NOBepxHi UWMiHApa OOPIBHIOE MAOLLi OC-

HOBW, a AiaroHaslb OCbOBOro repepisy - 2-717 cMm. 3HaNgiTh:

1) nnouty rMoBHOT NOBEPXHI LWIiHAPA;
2) o6’em umniHgpa.

11.49. PiBHOGEAPEHUI TPUKYTHUK 3 OCHOBOKO 6 CM i 6i4HOMO CTO-
POHOIO 5 CM 06epTaETbCs HABKOJIO GIYHOT CTOPOHW. 3HaNgiTb
Msowy rMoBepXHi YTBOPEHOro Tina obepTaHHS.

11.50. MpAMOKYTHUI TPUKYTHUK 3 KaTeTamm 3 cMm i 4 cm ob6epTa-
€TbCS HABKOJO FiNOTeHy3u. 3HaliAiTe NoLwy rnoBepxHi yTBO-
peHoro Tina obepTaHHs.

11.51. KyT npu BepLUMHI B OCbOBOMY repepi3i KOHYyCa [OpiBHIOE
120°. 3HaigiTb rpafyCHy Mipy LLeHTPaJIbHOrO KyTa B pO3ropTui
6i4HOT NoBepxHi KoHyca. (BignoBigb OKpyrniTb 4O rpagycis.)

11.52. KyT npuv BepLUVHI B OCbOBOMY Mepepi3i KOHyca [AOpiBHIOE
90°. 3HangiTb rpagyCcHy Mipy LEHTPa/IbHOrO KyTa B pO3ropTui
6iuHOT noBepxHi KOHyca. (Bignosigb OKpyrniTe A0 rpagycis.)

11.53. ¥ kyni no oaunH OiK BiJ LeHTpa NpoBefeHO ABa napasebHNX
nepepisn, niowi AKMX AOpiBHIOWTL 2550 cm2 1 5761 cm2.
BigctaHb Mi>K niowyHamu nepepisiB gopiBHioe 13 cm. 3Haii-
LiTb Mowy MOBEPXHi cepn, O 0OMEXYE L0 Ky/H.

11.54. ¥ kyni no pi3Hi 60Ku Big UeHTpa NposBefeHO ABa Mapa-
NnenbHUX nepepisn, naowi AKUX [OPIBHIOKOTbL 2251 cm?2 i
289n cm2. BigctaHb MidXK n/oLwMHaMn nepepisiB JOPiBHIOE 16 CM.
3HagiTe NoLwy NoBepxHi cepu, L0 0OMEXYE L0 Ky/o.
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XXnTTeBa maTemMaTUKa

11.55. 3HaigiTe KyT, YTBOPEHUW AiHIAMM HaCiYOK y Hanuska,
306pakeHOro Ha MaitoHKy 11.6.

Man. 11.6

11.56. 3iHMUA OKa, WO Mae hopMy Kpyra, MOXKe 3MiHIOBaTu CBIil
piameTp 3aseXXHo Big ocBiTneHHa Big 1,5 Mm go 7,5 Mwm.
Y CKiflbK/ pasiB npu UbOMYy 36iNbLUYETLCS MAOLLA NOBEPXHI 3i-
HULI?

[MepeBipTe CBOW KOMMETEHTHICTH!

1. Cyma rpagycHunx Mip TpbOX KyTiB napasiesiorpama [OopiBHIOE
230°. 3HangiTh rpagycHy Mipy MeHLLOro KyTa napasenorpama.
A B B r pal
50° 60° 105° 115° 130°
2. Mnowa Kpyra fopiBHE 161 cM2. 3HalifiTb AOBXMHY KOnNa,

L0 06MeXxye Ll Kpyr.
A B B r O,
4n cm 8n cm 1651 cm 32n cm iHWa BignoBigb

3. Ha manoHKy 306paxeHo Ky6
ABCBAIBICIBl. 3HaigiTb 00’eMm
Uboro Kyba, dAkuwio o6’em nipamigm

M:ACI gopiBHIOE V CM3. vV
A 2V cwm3 r 6V cm3 /
5 3V om3 an 8Vowms 13_
B 4V cm3

4. YKaxiTb TOYKYy, BigcTaHb Bij
AKOI 40 MoYaTKy KoopauHaT HaibinbLua.

A b B r P )
(0; 2,3 (-1; 1;5) (1; -2; 4) (-2; -3; -4) (-4; -2; 9



5. Ha mMantoHKy 306paXKeHo LuiiHAp, Y SAKOro
pagiyc ocHoBM Ha 1 goBLUMIA 3a BUCOTY, a Aia-
roHasb OCbOBOro rnepepisy pgopisHe 13. Yc-
TaHOBITb BIiAMNOBIAHICTL MIXX reomMeTpUYHOKO
Be/iMUnHoto (1-4) Ta T YNCNOBUM 3HAYEHHSM

(A-A).
[feomeTpuyHa BennynHa Uuncnose
3Ha4YeHHs
naouia oCHOBU UuniHApa A 36n
2 nnouwa 6iYHOT NOBEPXHI B 180n ABbBT g
unniHgpa 1
3 niowa noBHOT NOBEPXHi B 25n 2
unniHgpa 3
4 o06’eMm uuniHgpa r 132n 4
A 60n

6. CBUHLEBY Kynto pagiyca 1 Am nepennasunv B 64 KyJibKU
O[HaKOBOro po3mipy. 3HaWgiTb pagiycu YTBOPEHUX KybOK

(y cm).

JomaluHs camocTiiHa po6oTta Ne 3

Ko>kHe 3aBAaHHA Mae no 4oTwupu BapiaHTu Bignosiai (A-IN),
cepes AKUX NvLLIe OAVH € NpaBuibHUM. O6epiTb NpaBuibHUI Ba-
piaHT Bignosigi.

1. 3HanrgiTe 06’eM MPSMOKYTHOrO Mapanenenineia, NiHinHI
BUMIipU SIKOTO [JOPiBHIOKOTL 4 ¢M, 5 cM i 8 cm.
A. 184 cm3 B. 140 cm3 B. 160 cm3 M. 180 cm3

2. O6’em nipamign pgopiBHoe 180 cm3, a naowa i OCHOBU -
60 cm23 3HangiTb BUCOTY mipamigu.
A. 3 cm B. 6 cm B. 12 cm M 9cm

3. TBipHa KOHycCa AOpIBHIOE 6 CM, a pajiyc Moro oCHOBM - 2 CM.
3HaigiTe Nnouly rMoBHOT MOBEPXHI KOHYyca.

A. 4n cm? Bb. 12n cm2 B. 16n cm2 . 200 cm2

4. OcHoBa MnpsAMOro napasiesnieninega - pom6 3i CTOPOHOK
2 OM i rocTpyum KyTOoM 60°. MeHwa pgiaroHans napaseneni-
rnega HaxwieHa O MJIOWMHM OCHOBU Mig KyTom 45°. 3Haii-
LiTb 06’em Napaneneninega.

A. 452 gM3  B.4>/3 gwv3  B. 2>/3 gw3 r. 4 gm3
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5. TBipHa KoHyca popiBHiOoe 10 cMm, a njiowa Moro OCHOBM -

361 cm2. 3HaigiTb 06’eM KOHyca.
A. 288n cm3 bB. 9611 cm3 B. 120n cm3 . 36n cm3

JiaroHanb ocboBOro nepepisy uwniHopa AOPIBHIOE 8 CM i
yTBOPHE 3 MJIOWMHOK OCHOBUM KyT 30° 3HahigiTe nnowy
OiuHOT NoBepxHi uMniHapa.

A. 48n cm2 B. 16n"2 cm2 B. 160 cm2 . 1603 cm2

7. Y NpsaMiil TPUKYTHIA NpU3Mi CTOPOHM OCHOBU AOPIBHIOKOTH
7 cm, 15 cm i 20 cm. Yepes 6iuHe pebpo NpU3MK i HaiMeHLLYy
3a [OBXWHOK BUCOTY OCHOBW MPOBEAEHO Mepepis, naowa
SAKOro gopiBHIOE 21 cm2. 3HaligiTe 06°eM NpU3MN.

A. 70 cm3 B. 210 cm3 B. 176,4 cm3 . 105 cwms3

BucoTa KoHyca fopiBHIOE 12 cm, a pafiyc OCHOBM KOHyca Ha
6 CM MeHWM 3a oro TBipHY. 3HaliAiTb naouwy OGi4YHOI Mo-
BEpPXHi KOHYyca.

A. 135n cm2 B. 216n cm? B. 108n cm? . 180n cm2

9. Y Kyni, 06’eM AKOI AopiBHIOE 28851 cM3, NpoBefeHO Mepepis

11.

12.

Ha BigcTaHi 4 cM Big UeHTpa Kyni. 3HaigiTe naowy nepe-
pi3y.

A. 12n cm2 B. 16n cm2 B. 20n cm2 . 24n cm2
10. OcHoBOKW NOXW/IOro Mapasneneninefa € NPAMOKYTHUK 3i
cTopoHaMmu 4 cm i 5 cm. BiyHa rpaHb, WO MICTUTb MeHLLY
CTOPOHY OCHOBW, MepneHAVKY/SpHa A0 MOWMHY OCHOBU i €
poM60OM, y SKOFrO OAWH 3 KyTiB Ha 120° MeHLUUIA 3a IHLUWIA.
3HaligiTe 06’em Napaneneninega.

A. 20 cm3 B. 60 cm3 B. 50 cm3 . 40 cm3

OCHOBOK Mipamign € NMPAMOKYTHUIA TPUKYTHUK 3 KaTeTOM a
Ta MPOTUAEXXHUM FOCTPUM KyTOM a. Yci 6i4Hi pebpa nipa-
Mign HaxunieHi 4O MAOLMHM OCHOBU Nif KyTOM Y. 3HaiAiTb
06’em nipamign.

ajtgysina ,_ a3tgycosa
A gy 5 gy

6cos? a " 6sin2a
B a3tgycosa y a3tgycos? a
~ 2sin2a ' 6sina

Y uuniHapi napanenbHO OCi NpoBeAeHO Mepepis, Lo nepe-
TMHaE OCHOBY MO XOpAi, SAKY BUAHO i3 LeHTpa Li€i OCHOBU
nig kytom 60°. INnowa nepepisy, Wo yreopuscs, 3n/3 cmz, a
KyT Haxuny fiaroHani nepepisy A0 MJIOWMHUA OCHOBU [0-
piBHIOE 30°. 3HalhgiTb 06’emM UMAIHAPA.

A. 9>/3n cm3 Bb. 27n cm3 B. 3a/3n cm3 M. 27-T3n cm3



1. 3HanrgiTe 06’eM MPSAMOKYTHOrO Mapanenenineia, NiHinHI
BUMIipU SIKOTO [JOPIBHIOKOTL 3 CM, 5 cM i 7 cMm.

. O6’em nipamign popisHioe 30 cm3, a BucoTa - 9 cM. 3HangiTb
naoLy OCHOBM Nipamian.

. Pagiyc ocHoBM KoHyca [OpiBHIOE 2 cM, a TBipHa - 4 CM.
3HaligiTe naowy NMOBHOI MOBEPXHiI KOHYyca.

4. OcHoBa MpsMOro napanesneninega - poM6 3i CTOPOHOLO
4 cMm i TynuMm KyToM 120°. BinbLia giaroHasb napasneneni-
rnega HaxwieHa 0 M/IOWMHM OCHOBUM Nifg KyTtom 30°. 3Haii-
piTb 06’eM Napaneneninesa.

Mnowa ocHoBM KOHycCa AopiBHIOE 161 cm2, a Moro TBipHa -
5 cm. 3HangiTe 06’eM KOHyca.

JiaroHasib 0cbOBOro nepepisy uuniHgpa [opiBHIOE 12 cMm
i YTBOPIOE 3 MJIOLLMHOK OCHOBM KyT 60°. 3HanigiTe naowy
BIYHOT MOBepPXHI UmMniHgpa.
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7. Y Kyni, 06’eM SIKOI~[OPiBHIOE 3” CMg, npoBeneHo ne-

pepi3. Bigpi3ok, Wo cnosy4dae UeHTP Ky/i 3 TOYKOK Kosa
JaHoro nepepisy, yTBOPKOE 3 MOLWMHOK MNepepizy KyT 60°.
3HaigiTe Nnowly nepepiasy.

8. B OCHOBI TPUKYTHOI Mipamign NexXnTb NPAMOKYTHUA TpuU-
KYTHUK 3 FiNOTeHY300 C i TOCTPUM KYTOM a. Yci 6i4Hi pebpa
nipamign HaxuieHi 40 MJIOWMHN OCHOBW Nif KyTOM Y. 3Haii-
LiTb 06’eM nipamign.

JoaaTkKoBi 3aBAaHHs

9. Pafiyc OoCcHOBM KOHyca fopiBHIOE 12 cM, a TBipHa Ha 8 c™m
Ginbwa 3a BUCOTY. 3HalgiTe nsowy 6i4HOT MOBEPXHI KO-
Hyca.

10. OcHoBOK MOXWNOro napaneneninega € kesagpat 3i CTo-
poHoto 4 cm. OfHa 3 6iYHMX rpaHer Napaneneninega nepreH-
OVKYNSpHA A0 NAOWMHWN OCHOBW | € POMOOM, Yy SIKOFO OAVH 3
KyTiB yABidi OiNblwINiA 3a IHWKWIA. 3HaigiTe 06’em Napanene-
ninega.



BIAMOBIAlI TA BKASIBK 0 3A40A4 | BMIPAB

YactnHa 1. AJITEBPA | NMOYUATKM AHANI3Y

Po3gin 1
§ 1. 1.26. 1) CnagHa; 2) 3pocTatoda. 1.27. 1) 3pocTtatoya; 2) cnas-
Ha. 1.28. 1) 8; 2) 9. 1.29. 1) 3; 2) 16. 1.34. 1) [1; +wn); 2) (0; 1];

3) (0; 1]; 4 [1; +mn). 1.35. . 9.1.36. 2. 137.1) 52
) 0 11 4) [ ) o7 16 ) =2 2

(
4:3)2:3:4)0; 6. 1.38. 1) 3 2) L 5 1.39.1) (/6)" =505
3 I
7

2) (2-n/3)-3 <(2+n/3)3,2. BkaziBka. Ockinbku (2-n/3)(2+n/3) =1,

T0 2-VV3=(2+>/3)_1. 1.40. 1) >2148; 2) (72—1)4’2
= (5/2+1)"42. 1.43. 1) -1; 2) -2. 1.44. 1) 1; 2) 2. 1.45. 15 TpOSHA.

1.46. 500.
§2.223.1)2 2) 3. 2.24. 1) 2. 2.25. 1) 3; 2) -4; 3) 2; 4) 2.
226.1) 1;2) -6; 3) 5; 4) | 227.1)0; -2; 2) 2. 2.28. 1) 0 3;

2) 1. 2.29. 1) 2; 2) 2. 2.30. 1) 1; 2) 3. 2.31. 1) 1; 2) 1; 3; 3) -1;
4) 232. 1)1, 2 -1; 0; 3) -1; -2; 4 | = 233.0; 1.

234.0; 1. 235. 1) 1, 2) 1. 236. 1) 1; 2) 1. 2.37. 1) 1; -1; 2) 0.
2.38. 1) 1; -1; 2) 0. 2.39. 44 460 rpH. 2.40. 2 nirynku.

§ 3. 3.9. 1) (-n; 4]; 2) (-n; 0]. 3.10. 1) [2; +wn); 2) [0; +n).
3.11. 1) X < 2; 2) (-n; -3] v [3; +1n); 3) (-n; -3) n (1; +wn);
4 [-1; 1]. 312. 1) X I 3; 2) (-3; 3); 3) (-1; 2);
4) (-n1; -2] [2; +wn). 3.13. 1) [5; +wn); 2) (-wn; 6].
3.14. 1) (-n; 7]; 2) [10; +n). 3.15. 1) x 1 2; 2) x < -3. 3.16. 1) x > 2;
2y x I -2. 317. 1) x > 2; 2) 0 <x < 1. 318. 1) 1 <x < 2
2) x <0.319. 1) x 1 15; 2) x <3.3.20. 1) x<0,5; 2) x > 2
321.x<1.322.x>2.323.0<x<1. 324. x<-1abox I 0.
3.25. x 1 1. 3.26. x < 1. 3.27. 1) 3 n; 2) 84 rpH. 3.28. 1) 4000;
2) Ha 40 pHiB.

§4.431. 1) 3, 2) 1; 3) 1; 4 2. 432. 1) 2; 2) 1; 3) -1; 4) 3.
433. 1) — 2)— 3)i; 4)—. 4.34. 1)-—; 2)-i; 3)7; 4) —
5 6 3 15 7 4 10



Bignosigi
4.37. 1) 2; 2)|. 4.38. 1) 2; 2) -3. 4.39. 1)3; 2)J7; 3)25; 4).

4.40. 1)2; 2)7; 3)2; 4)™. 4.41. 1)|; 2)10. 4.42. 1) 45; 2) 12.

443. ) m + n; 2) m + 1; 3) 2m + n; 4) — 4.44. 1) X + v;
m

2) 1 +x; 3) 2y + x; 4) £.4.45. 1) log25; 2) 0; log54. 4.46. 1) log32;
X

2) 0; log23. 450. = 451 1) 20.25; 2) 2. 452 1) O;

2) -1. 453. 1) 0; 2)1 4.54. 1) 7; 2) 125; 3)1 4) 5. 4.55. 1) 3;

2) 49; 3) 4 14) 2. 4.56. 2. 4.57. 4. 4.58. 1. Bka3siBka. Ig5 ' 1g20 =

= 1g5 + (21g2 + Ig5) = 21g51g2 + lg25. 4.59. Ha 8 rog 48 Xs.
4.6 186 rg,q. %) 979 J

§5.521. 1)a>1;2)a>1 3)a<14)a<1l522 1l)a<]l
2)a<1;3)a>1 4)a>1 527. -2; 1. 528, -1; 2. 5.31. [2; 3).
5.32. (2; 4]. 535. 1) x * 2nk, k € Z; 2) (3; 2) o (2; 3).

536. 1) x * -, + 2xk k e Z:2) (-1; 0 0 (0; 2). 5:37. 1) 1; 2) 2

Man. 1 Man. 2
Y y
0 1 X -T o 1 X



Bignosigj

§ 6. 6.11. 1; -8. 6.12. 1; -9. 6.13. (2; -1). 6.14. (1; 1).
6.15. 1) 9;2) 6.16. 1) 8; 2) A-. 6.17.1) £>/3; 2) 9. 6.18.1) + J1;

2) 81. 6.19. 1) 0,2; 2) 1. 6.20. 1) 2; 2) 0. 6.21. 1) 1; 2) 3. 6.22. 1) 2;
2) 0. 6.23. 1) 2; 2) 5; 3) 0; 4) 3. 6.24. 1) 5; 9; 2) 0; 3) 7; 4) 2; 3.

6.25. 3) 0; 26; 4) 2; 128. 6.26.
7 4 625

2) 1, 64; 3) 5; 4) 3; 81. 6.27. 49. 6.28. 3 9 6.29. 5 125.

630. 1) 1; 2) -1. 631. 1) 2 2) 2. 632 633 634. 14

6.35. 5. 6.36. 1) 4; 2) 7. 6.37. 1) 27; 2) 2. 6.38. XogHoro.

6.39. OamH. 6.40. 1) 2; 2) 3. 6.41. 1) 0; 2) piBHAHHA He Mae
po3B’a3KiB. 6.42. 1) 16; 2) -9. 6.43. 1) 9522 rpH; 2) 14 283 rpH;
3) 19 044 rpH. 6.44. 18 000 Kr.

§7.77.1)1<x<3;2) x>478 1) 1<x<5 2)x>2,
79. ) x 1 2; 2) -1 <x < 0. 7.10. 1) x > -2; 2) 3 <x < 4.
711. 1) [-1; 0 o (2; 3; 2 (-»; -1) o (4, +wn).
7.12. 1) (-n; -1] o [9; +n); 2) (-5; -4) o (0; 1). 7.13. 1) (O; 1J;
2) (3; +n). 7.14. 1) (3; +n); 2) (0; 5]. 7.15. 1) (0; 0,5] o [4; +n);

Mh.ql . < M
2)(0,01; 100). 7.16. 1) Ié’ 9J; 2 ) n[2; +<»). 7.17. x > 100.
<

7.18. x > 10. 7.19. 1) (-3; -2); 2) (-1,5; 1) o (1; +wn).
7.20. 1) (-3; -1) o (3; 4); 2) (2; +n). 7.21. 1) [0,1; 1000];
+00} 7722’ 1) [1; 25]; 2) (O; 0,1) © (100 000; +wn).

7
7.23. x = 4. 7.24. x = 5. 7.25. XXogHoro. 7.26. ABa. 7.27. (0; 3).
7.28. (0; 2). 7.29. 1) Akwo a < 0, T0 0 < x < 1; akwo a = 0, TO

X>0; 9kwoa>0 1ox I 1; 2) akwo a < 0, To 0 < X < 3a; AKLO
i

a = 0, TO HepiBHICTb He Mae pPO3B’A3KIB; AKWO a > 0, To X > 3a
7.30. 1) 171 kr; 5130 kr; 2) 4617 m2. 7.31. « 27 776 rpH.

Po3gin 2

§ 8. 8.15. 1) Tak; 2) Hi. 8.16. 1) Hi; 2) Tak. 8.19. 60 wmr.
8.20. 11 200 rpH.



Bignosigi
§9.9.17. 1) 3x3 - x2 - 22; 2) 3x +8y[x - 11. 9.18. 1) x4 + 3x2 -

-2 2) - 5x.  9.19. 01 2)38i|-|(.|.|lr|.|‘]+c:

3) 1 : 4) -2¢ci”3x + C. 9.20.
2 24
2)-2coBr—+ —1+C; .
) i 3) y12x-8 + C; 4) 4ip2x + C.
0.21.1) | COB( D! ﬂ’l‘zé_ Ei) ----------- 3. 9.22.1)—BinlMN4x- —1;
T 2 K ° 4x -3 4 I 12}
2) .9.23.B(#) =31 + 112 -20. 924. rd) = w1 - 12 - 1.
2x+1
9.25. . 9.26.
2 2 4
9.27. 1)-~-coB4x +C; 2)iBIiN"bx + N+C; 3)MN--X4+"X3+C;
4 5 7 3
4)ﬁ—3x—7—+C. 9.28.1)4Bin~+C; 2) ——CoBI3x - — ‘+C'
4 % 3 123 7
WA 3
3) — —+—+C; 9.29. x3 - 3x2 + 8x - 6.
5 2 3 7

9.30. x4 - x2 + 3x + 3. 9.31. -15 m/c. 9.32. 62 m. 9.33. 16 %.
9.34. 25 xB.

§ 10. 10.9. 10.10. 1) 1 10.11.
3 3 3 3
10.12. 1)|; 2)4. 10.13. 1)5201 m; 2) 1 m/c2. 10.14. 1)66] m;

2) 0 m/c2. 10.15. ) 10.16. 2,5. 10.17. 7. 10.18.

10.19. 8,25 M. 10.20. 64,5 M. 10.21. UYepes 6 MicsuiB.
10.22. 1) 450 r; 2) 350 T.

§ 11. 11.6. 1) 0,2; 2) -1,5; 3) 0; 1 . 11.7. 1) 4; 2) 4; 3) 0,2;
n/3
11.8. 1) ;2)0.119. 1) ;1 2)m. 11.10. 1) 8; 2) 4,5n.
60 6 3

11.11. 2) 8n. 11.12. 11.13. 1) 0;
4 6 16 2

2) 9,75; 3) n. 11.14. B|. 11.15. 24|. 11.16. 2,5. 11.17. 12,5.

11.18. 4 + 2n. 11.19. 1) 13 500 BT. 11.20. 12 %.
292



Bignosigj
§ 12. 12.2. 1. 12.3. 1. 12.4. 36 k. 12.5. 22 Ox. 12.6. 1) 4,5;

2) 4,5; 12.7. 1) 4,5;
3 27 3 3 =B o

4) 1-i-; 5)21]|; 6)2~. 12.8. 0,375 Ox. 12.9. 0,45 Oyk. 12.10. 2.
12.11. 1,5. 12.12. i. 12.13. 1) 20 pgepes; 2) 30 000 30LIATIB;
3) 240 m3. 12.14. 150 000 rpH.

Po3gin 3

§ 13. 13.21. 1) Hi; 2) Tak; 3) Hi. 13.22. 1) Tak; 2) Hi; 3) Hi.
13.23. 250 mr. 13.24. HalimeHwuin peATuHr - mogenb A (B = 10);
HanGiNbWNiA penTUHr - mogensb B (B = 20).

§ 14. 14.15. 120. 14.16. 720. 14.17. 30. 14.18. 840. 14.19. 560.
14.20. 4845. 14.21. 120. 14.22. 105. 14.23. 216. 14.24. 16.

14.25. 1) 120; 2) 625. 1426. 1) 60; 2) 125. 1427 1)

2) . 14.28. 1)1 2) . 14.29. 1) 5; 2) 10. 14.30. 1) 4;
6720 30" 7 1200

2) 12. 14.31. 6. 14.32. 120. 14.33. 600. 14.34. 18. 14.35. 8.
14.36. 56. 14.37. 70. 14.38. 560. 14.39. 1050. 14.40. 120.
14.41. 132. 14.42. 1) 1, 2, 3, 4, 5; 2) 11, 12, 13, .. . 14.43. 1) 4,
5 6, 7, ..; 2) 2, 3, 4, 5, 6, 7, 8. 14.45. 1) 60; 2) 1260.
14.46. 1) 360; 2) 120. 14.47. 21. 14.48. 720. 14.49. 48.
14.50. 2520. 14.51. 90. 14.52. 10. 14.53. 72. 14.54. 1) 560;

2) 140; 3) 420. 14.55. 14 km/roa. 14.56. 1) 200 rpH; 2) 1200 rpH;
3) 1000 rpH; 4) 180 rpH; 5) 820 rpH.

§ 15. 15.13. Hi. 15.14. 1) «0,44; 2) «0,23; 3) «0,76; 4) «0,91.
15.15. 1) «0,09; 2) « 0,24; 3) «0,56; 4) « 0,77. 15.19. 1) 10 ge-
Tanen; 2) 1500 petaneni. 15.20. 1) 686; 2) 700. 15.21. 26 a6o
27 kngkiB. 15.22. Big 26 go 29 noctpinie. 15.23. 1) 54 000 ocib.
15.24. 2520 rpH.

§ 16. 16.14.  16.17. 16.18. 16.19. 16.20.
4 66 120 3
16.21. 2)1 , 3)i; 4)A. 1622. 1) 1; 2)1; 3) | 4)

16.23. 1) 12; 2) 6; 3) MeHLe HiXX 6; 4) 6inbwe 3a 7. 16.24. 1) 5; 2) 15;

3) 6inbwe 3a 15; 4) meHwe HiXX 5. 16.25. 16.26. 16.27.
10 5 720



Bignosigi

16.28. ——. 16.29. 16.30. —. 16.31. i. 16.32. —. 16.33. —.

120 190 105 5 15 245

16.34. 357, 16.35. 16.36.
494 45 15

16.37. —. 16.38. -. 16.39. —— 16.40. —— 16.41. « 158 cm.
28 5 360 168

16.42. 1) 28 KoM, 40 % - 3a obigom, 12 % - 3a no-
nypeHkowm; 2) 500 Kkan.

§17. 17.19. 1) a = 5; 2) Me = 9. 17.20. 1) b = 5; 2) Me = 10.
17.21. 1) — = 2; 2) Mo = 3; 3) Me = 2. 17.22. 1) x = 1,55;
2) Mo = 2; 3) Me = 2. 17.25. 438 rpH. 17.26. 12,2 Kkwm.

Bignosigi fo 3aBaaHb «lepeBipTe CBOKO KOMMNETEHTHICTbL!»

No 3aBAaHHB;fff_” 123456 7 8 9
1 A BB T gl LB, 2T, 3], 4A -096 -2
2 ropr BB A1/ 2B3T 46 20 -2
3 BBrrb A 1B 2T, 31, 4A 3 195
4 Br AB b 1B 2A 3] 4T 12 -4
5 rapr B AT 14,238 46 05 1
6 rB B I Tr B 1B, 2T, 3-A, 4-6 50 120
7 B BIAGBT 1B, 20, 3-A, 4 025 05
8 B r BBl I2B3A46 4 -875
9 BBEBgr B 1B 236 4A -25 875
10 rrTB b b B 1-4, 2-B, 3-I, 46 400 -1
11 Apn BT BB 1A 2B3T, 44 -05 025
12 B BIBA B IT, 2-A 35,44 1 16
13 rnABT B 1[,2A36 48 1 10
14 n B B AAGB LB 2-A 3-[, 4B 224 8
15 ABB T A I-A 25 3B, 4T 1 2
16 BBpapafl r 1B 26 3A 4T 6 0,25
17 B BB r A B 1B, 2T, 3B, 4-A 0,125 14

BignoBigi fo 3aBAaHb «JomallHA camMOCTiiHa poboTa»

———3aBaHHA

Ne podorn h 1 2 3 45 6 7 8 9 10 11 12
1 BB6EATBTBAAEBB T
BIrBAGBGTITBAGBTI r B

B Ir6ABGBT I BATB B



Bignosigj

YactuHa Il. TEOMETPIA

Po3gin 1
§ 1. 1.17. 270 r. 1.18. 360 r. 1.19. 36 cm2. 1.20. 120 cm2.
1.21. 3 cm. CM. CM2. CM2.
1.27. 1) Tak; 2) Hi. 1.28. 1) Hi; 2) Tak. 1.29. 10 cm. 1.30. 1,9 m2.
1.31. CM2. 1.33. CM2. CM2.
1.35. 5¢cm. 1.36. 2 cm. 1.37. 6 cm. 1.38. 13 cm. 1.39. 1380 cm2.
1.40. 1066 cm2. 1.41. 12, 1.42. :1. 1.43. — li + €2

1.44. 1281pa. 1.45. 48>/33 cm2. 1.46. Bka3ziBKka. [lepectaBTe Mic-

UAMM HWKHIO | BEPXHI YacTUHW MPU3MW, CYMICTUBLUM OCHOBMU.
1.47. 10 cm. 1.48. 240 cm2. 1.49. Cepriii; Ha 1 xB 21 ¢. 1.50. 4 6aHKMW.

§2. 26. Mo 0,384 pamM2 njaacTMacy KOXHOFO KOJbOpY.
2.7. 1815 cm2. 2.8. 48 cm2. 2.9. 12 am2. 2.12. 7 cm. 2.13. 4 cwm.
2.16. 5 cm. 2.17. 13 cm. 2.18. 1) 78 cm2; 2) 3 cm. 2.19. 1) 80 cm2;

2) 5 cm. 2.20. 1) 2 c™m; 2) 4 cm; 3) 32 cm2; 4) 40 cm2; 5) cMm2.
221. 1) 6 2>/7 48>/7 cm2; 4) 72 + 48"7

5) cmM2. 2.22. 72 cm2. cMm2.
2) 220 cm2. 2.25. 1) 20 cm2; 2) 80 cm2. 2.26. 276 r. 2.27. 133 T.
2.28. 144 cwm2. CM2. CM2, CcM2.

2.32. 7 I. 5 cm. 2.35. 3 cm. CM. CM.
2.38. KBagpatHa nnuTka 3i ctopoHoto 3 am; 10 000 rpH.
2.39. 1) 72 000 000 m3; 2) 5 400 000 000 m3.

§ 3. 3.17. « 10,9 m2. 3.18. « 116,8 cm2. 3.25. 2) 12 cwm.
3.26. 20 cm i 15 cm. 3.27. « 155,5 M. 3.28. « 201,9 m. 3.29. 913 cm2;

>/39 cm. 3.30. 50 CMZ;E-{QCM. 3.31. 36 1 24n/3 cm2. 3.32.12"3 cm2.

2 1
3.33. 3T3 cm. 3.34. 4 cm. cMm. 3.36. 24 cm2. CM.

3.38. 9 cm. 3.40. 24 + 24n/3 cm2. 3.41. 297 cwm2. CcM.
3.43. 2,4 cm. 3.44. 3 cm. cm2. 3.46. 473 cm2. 3.47. n/6.

3.48. 5 3.49. 0,5 m. 3.50. 48 miLLKiB.
§4.4.9. 32 cm2. 4.10. 4 cm. 4.11. 3600°. 4.12. 1440°. 4.15. 05/2.

4.16. . 4.17. . 4.18.
2 3 3

4.19. . 4.20. . 4.22. 11 025. 4.23. 11 py/ioHiB.



Bignosigi
Poszgin 2

§ 5. 5.14. Bucota - 6 cm; pagiyc - 3 cm. 5.15. o 4 cm.
5.16. Mo 6 cm. 5.17. Pagiyc - 2 cm; BucoTa - 6 cm. 5.18. 420 cm2.
5.19. 120 cm2. 25>/3 cm2; 3) 5 cm; 4) 25 cm2

5.21. 1) 6n/3 cm; 2) cm2; 3) 6 cm; 4) 12n cm. 5.22. 4 cwm.
523, 30 com2 5.24. 2sin2p. 5.25. 2r2tga. 526 871 cwm.

5.27. 60 cm2. 5.28. 14 cm2. 5.29. 28 cm2. 5.30. 2 cm. 5.31. 4 cm.

. 2/ntg—
5.32. irfcosactg”™. 5.33. 534. 3 cM. 535 121 M
cosy ~ 4 . 5.35. 1, .

5.36. 2261 rpH.

§ 6. 6.16. 36 cm. 6.17. 64 cm. 6.18. 16 cm a6o 18 cm. 6.19. 6 cm.
6.20. 12 cm. 6.21. 3 cm2. 6.22. 3,75 cm2. 6.23. 2 cm. 6.24. 3 cMm.

.a

Sin—
6.25. Sctgp. 6.26. 2n$"ay. 6.27. arccos 6.28. Aty
2sin—
6.29. Ha 2 1. 6.30. 1) 15,8 m; 2) 632 rpH. 2

§ 7. 7.21. OpgHe abo 6e3niy. 7.22. 2 cm. 7.23. 12 cm. 7.24. 161 cm.
7.25. 36n cm2. 7.26. 12 cm. 7.27. 2 cM. 7.28. 4 cm. 7.29. 10 cwm.

7.30. 10 cm. 7.31. 8 cm. 7.32. . 7.33. . 7.34. 35 cwm.
5va 5

7.35. 8 cm. 7.36. 25 : 169. 7.37. 16 : 25. 7.38. Hi. 7.39. 1) 8,16 M2,
2) ® 1,63 kr; 2 6aHKM no 1 Kr.

Po3sgin 3
§ 8. 8.19. 46 Bigep. 8.20. 16 Bigep. 8.21. Hi. 8.22. 96 cm2.
8.23. 27 cm3. 8.24. 3315 r. 8.25. 26 mawivH. 8.26. 72 MaLUVHW.
8.27. 120. 8.28. 40 pm3. am3. cm3.
8.31. 768>/3 cm3. 8.32. Hi. 8.33. 60 cm3. 8.34. 768 cm3.

8.35. 168 cm2. 8.36. 240 cm2. 8.37. 100 cm3. 8.38. 108 cm3.
8.39. 192 cm3. 8.40. 1152 cm3. 8.41. 2160 m3. 8.42. 87 750 m3.

8.43. cm3. cm3. cm3. cm3.
8.47. 252 cm3. cMm3. cMm3. cm3.

d?
8.51. 144 cwm3. 8.52. 256>/2 cm3. 8.53. 4coszPsinpsinza.

c3 3a\
8.54. 'Sin2acosatgP. 8.55. . 8.56.

4 2 2 1 4
8.57. 84 cm3. 8.58. 40 CM3. 8.59. 240n/3 gM8. 8.60. 72 cm3.
8.61. cm3 cm3. 8.63. 30T3 cm3. 8.64. 60 cm3.

8.65. 8 pasiB. 8.66. -63,7 M.
296



Bignosigj
§9. 9.13. 6 cm. 9.14. 9 cm. 9.15. 36iNbLWNTECA Yy 2 pa3wn.

9.16. 21673 cm3. 9.17. 243”3 cm3. 9.18. 32 cm3. cm3.

9.20. 2) 2880 cm3. 9.21. 2) 768 cm3. cm3.

9.23. 96-T3 cm3. 9.24. 36 cm3. 9.25. . 9.26. . 9.27. cm3.
6 3 3

9.28.12873 cm3. 9.29.72"3 cm3. 9.30. 864 cm3. 9.31. « 2 014 639 m3.

9.32. *2 596 298 m3. 9.33. 64n/3 cm3. 9.34. 256 cm3. 9.35.

9.36. . 9.37. 20 cm3. 9.38.
4 ' 12

9.39. . 9.40. 216 cm3. 9.41. 72 cm3. 9.42.96>/3 cm3.
6 43in2p

9.43. HAxkHaniwsuglle 3a mapwipytom AX; Kb; bC - 3a 14,1 xB; Haii-
nosinbHiwe 3a MapwpyTtom AX; XC - 3a 17,1 xB. 9.44. 80 Bigep.

§ 10. 10.23. 54n cm3. 10.24. 72n cm3. 10.25. 6 pgm3
10.26. « 12 560 cm3. 10.27. « 9,2 T. 10.28. « 26 T. 10.37. 5 cm.
10.38. 36 cm. 10.45. 1) cm3; 2) « 3178 1. 10.46. 1) CcM3;
2) « 8852 r. 10.47. 10 cm. 10.48. 4 cm. 10.49. 100n>?3 cm3.

10.50. 125n cm3. 10.51. 1) 4 cm; 2) 144 cm. 10.52. Y 16 pasis.

10.53. 1008n cm3. 10.54. 180n cm3. 10.55. 192n cm3.

10.56. 27n/2n cm3. 10.57. . 10.58. 8n£3 coii2 aBina.
CoB2 pBiNnp

10.59. 392n cm3. 10.60. 960 cm3. 10.61. 361 cm3. 10.62. 48n cm3.

10.63. . 10.64. . 10.65. 36 cwm.
3coB2aBina 3
10.66. 3~7 cm. 10.67. ~ 2,6 cm. 10.68. ~ 4,3 cm. 10.69. 181 cm2.

10.70. 16n cm2. 10.71. 27\V/6n cm3. 10.72. 72n/3n cm3.

AN\ 1 H
10 73 C™a 1074 nc/3 CO52al3llia 10.75

4 BIN2 — 4BiN2 — 41 +tga)s
2 2
10.76. 4 10.77. 76,8n cm3. 10.78. 54n cm3.
np3 np3
10.79. P 10.80. P 10.81. Tax,
318a(1 + Bina)3 3y (1 +cosy)3

OCKiNIbKM 1T pajiyc MeHWwwuii 3a pagiyc yuniHgpa. 10.82. 3 cwm.
10.83. 2 cm. 10.84. 502,4 m2. 10.85. 4,25 m2.



Bignosigi

§ 11. 11.27. 36n cm2. 11.28. 288n cm3. 11.29. 67651 cm3.
11.30. 400n cm2. 11.31. 144n cm2 11.32. 24 ncm2
11.33. narizein2a. 11.34. 2na2(1 + i#p). 11.35. -61,8 pgm2
11.36. - 2,6 m2. 11.37. 96n cm2. 11.38. 1200n cm2. 11.39. ’\hl’\.

2

11.40. 2476n cm2. 11.43. 9n cm2. 11.44. 16n cm2. 11.45. 1

3
11.46. nM . 11.47. 1) 100n cm2; 2) 125n cm3. 11.48. 1) 48n cm2,
2) 32n cm3. 11.49. 52,8n cm2. 11.50. 16,8n cm2. 11.51. - 312°
11.52. « 255°. 11.53. 25001 cm2. 11.54. 1300n cm2. 11.55. 80°.
11.56. ¥ 25 pasis.

Bignosigi fo 3aBaaHb «lepeBipTe CBOKO KOMMNETEHTHICTb!»

Ne 3aB,c|,aHHi'B—npaBVI 1 2 3 4 J 6
1 B A p b 1-B, 2-A, 3-4, 4-b 0,75
2 B I A B 1-A, 2-A, 3-b, 4-B 3
3 B I A B 1-b, 2-A, 3-A, 4-B 56
4 B A po B 1-A, 2-I', 3-B, 4-A 64
5 r B A B 1-A, 2-I, 3-B, 4-A 48
6 r-no r B 1-A, 2-b, 3-4, 4-T 7
7 B B I A 1-I, 2-A4, 3-A, 4-b 16
8 B r B B 1-4, 2-A, 3-T', 4-B -18
9 r B b B 1-B, 2-b, 3-T, 4-4 120
10 A B I B 1-B, 2-I', 3-A, 4-b 144
11 A b T g 1-A, 2-4, 3-T, 4-b 2,5

BignoBigi fo 3aBAaHb «JomallHA camMOCTiiHa poboTa»

3aBfjaHHA
Ne po6oTw 1 2 3 45 6 7 8 9 10 11 12
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MNPEAMETHUA MOKAXXUMK

YactuHa |I. AJITEBPA | NMOYATKN AHANI3Y

Bunbipka 160

BunbipkoBuii metog 160

BunbipkoBi xapaktepmnctnku 162
BuHeceHHs CMifIbHOr0 MHOXKHMKA
3a OY)XKW B TMOKa3HUKOBUX PiB-
HAHHAX 19

Bunagkosa nogis 139
Bunagkosuii gocnig 139
BigHocHa vacTtoTa nogii 140
BiporigHa nogia 139

BnacTtmBocTi norapudmiyHol
dyHKUIT 47

- MOKa3HMKOBOI (hyHKLiT 8

- CcTerneHa 3 [iACHAM MOKa3HU-
KOM 9

BnopsakoBaHa MHOXMHa 161

["feHepanbHa CyKynHicTb 160
[eoMeTpUYHUIA  3MIiCT  BM3Haue-
HOro iHTerpana 94

["pacpik norapmmiyvHoOT PyHKLiT 46
- MOKa3HUKOBOI DYHKLIT 8

[ecaTtkoBunii norapudm 36

EnemeHTapHi nogii 150
EnemeHTN MHOXWMHK 120

3amMiHa 3MiHHUX Yy
MiYHUX PIBHAHHSAX 56
—————— MOKa3HNKOBUX PiBHSHHAX 20

norapug-

IHTerpan BM3HauyeHW 92
- HEBM3Ha4YeHUn 76

//ImoBipHicTb BiporigHoi nogji 142
- HEeMOXXNMBOT nogii 142

KnacuyHe
HocTi 151
KombiHaTopuka 125

Komb6inauii (cnonyyeHHs) 130

O3HayeHHsA  MMOBIp-

Jlorapudgm uucna 32
JNorapudgmivHa yHKuia 45

MaTemaTnyHa ctaTuctuka 159
MepgiaHa BMbipkn 162
MHOXunHa 120

Moga Bunbipkn 162

HahnpocTtiwi norapugmiyHi  He-
piBHOCTI 62

----piBHAHHSA 54

- MOKa3HWKOBI HepiBHOCTI 26
----piBHSAAHHA 18
HatypanbHuii norapmncpm 36
Hemo>xnmea nogis 139
HepiBHOCTI BMay

log g (x) > logag(x) 64

- - log@ (x) » logag(x) 64
HecKiHYeHHI MHOXWHN 121
HecywmicHi nogii 150

O6uncneHHa  nnow,  MNJOCKNUX
tiryp 109

OpHopigHI  NOKa3HUKOBI  PiBHSAH-
HA 20

OcHOBHa  BflacTMBICTb  MepB.ic-
Hoi 75

- niorapumivyHa TOTOXKHICTb 33
OCHOBHi  BNacTUBOCTI  BU3Haue-
Horo iHTerpana 103, 104
----norapugmis 33

[NepBicHa 74

MpaBuna  3HaxXOMKeHHA  nep-
BiCHUX  (HEeBM3HA4YeHUX  iHTe-
rpanie) 82, 83

MpaBuno aobyTky 126

- cymnn 126

MepectaHoBku 130

MigMHOXMHN 120

MoBHa rpyna nogii 150
Moka3HuKoBa hyHKUifA 7
MoniroH yvactoT 163

MonapHo HecymicHi nogii 150
MopoXkHA MHOXXUHa 120
MoTeHuitoBaHHA 34

MpocTip enemeHTapHUX nogin 150
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MpeAMETHUIA NOKaXKUMK

PaH>xyBaHHSA BUOIpKK 161
PenpeseHTaTMBHa BMbipka 161
PiBHICTb MHOXWH, 121
PiBHOMMOBIpHI n&f i 153)(
PiBHAHHA BUAY y = ay(h) 19
- - logaf(x) = Iggdg(x) 54

- - logaf(x) = g|x| 55
Po3smax BubGipkun' 162
Po3milleHHA 128

CepegHe 3Ha4eHHs BMOIpKK 162
CkKiH4YeHHa MHOXXMHa 121
CTaTuCTUYHa IAMOBIpPHICTb nogii 141
CtatucTnyHi gaHi 159

CTeniHb 3 [AOBINIbHUM MOKa3HU-
KOM 6

CymicHi nogii 150

Tabnmuya  nepBiCHUX
yeHux iHTerpanis) 80
Teopema Npo MJ/IOWY KPUBOJIi-
HiiHOT TpaneuiT 91

Teopis moBipHocTel 138

(HeBM3Ha-

dakTopian 128

@i3NYHUA 3MICT BU3HAYEHOrO iH-
Terpana 94

dopmyna HbtoToHa-J1enbHiya 101
- nepexogy A0 iHLWOI ocHoBM 35

YacTtoTa nogii 140

YacTtuHa |Il. FTEOMETPIA

Anodema nipamign 198

bBiyHa noBepxHA KoHyca 225
--- ynningpa 217

BiuHi rpaHi nipamign 195
--- npusmn 175

BiuHi pebpa nipamign 195
--- npusmn 175

Benuke kono 235

Benuknii kpyr 235

BepLuvHa KoHyca 225

- nipamign 195

- MHororpaHHuka 173

BuMipy NpAMOKYTHOro napasnene-
ninega 188

BucoTta KoHyca 225

- nipamign 196

- npusmn 175

- uumningpa 217
B3aeMHe poO3MilLEeHHSA
NAoWuHM 233

Bicb KOHyca 225

- npaBu/bHOT Nipamign 198

- Tina obepTaHHA 216

- uumningpa 217

BnactuBicTb piaroHanein napane-
neninega 186

- NAOWMHKN, AOTUYHOT A0 Kyni 234
- MNPOTUMEXHUX TpaHel napane-
neninega 186

Kyni Ta

300

BnactmBocTi MpaBWUIbHUX MHOFO-
rpaHHukiB 207, 208

["panHi MHororpaHHuka 173

[iaroHanb npusmun 175
[iaroHanbHWiA  nepepi3
an 199

--- npusmn 178
JiameTp oCHOBM KOHyca 225
- Kyni 232

- cthepn 232

- umningpa 217
[iameTpanibHa naowmnHa 234
Jopekaeap 207

nipami-

Ikocaegp 207

Kaanbepi npuHumnn 246
KoHyc 225

Ky6 189, 207

Kyna 232

MHororpaHHuk 173
Heonykni MHororpaHHMKn 173
O6’eM KOHyca 266

- Kyni 268
- nipamign 256



- npusmu 246

- TMPSAMOKYTHOro napanenenine-
na 244

- Tina 244

- umniHgpa 264

OCHOBHI BNacTmBOCTi 06’emiB 244
OkTaegp 207

Onykni MHOrorpaHHuKM 173
OcHoBa KoHyca 225

- nipamign 195

OcHoBu npusmn 174

- umningpa 217

OcboBUiA Mepepi3 KoHyca 226

--- TiNna obepTaHHA 216

--- yuningpa 218

[Mapanenenines 186

- noxmnuii 186

- npsmuin 186

- MPAMOKYTHMIA 188

Mepepi3 Kyni naowmHow 234

- MHoOrorpaHHuka 177

Mipamiga 195

- N-KyTHa 196

- npaBuibHa 198

Mnowa 6iuHoi

Hyca 279

—————— nipamign 196

—————— npusmu 175

—————— umningpa 278

- MOBEPXHiI MHOrorpaHHuka 174

- MOBHOI MOBEPXHi KOHyca 279
nipamign 196

—————— npusmmn 175

—————— umningpa 278

- cthepun 280

MnowwmHa, AoTuYHa o Kyni 234

MoBepxHs obepTaHHA 216

MpaBnNbHUIA MHOrorpaHHUK 207

- TeTpaegp 207

MOBEPXHi KO-

MpeaMETHUIA NOKaXKUNK

Mpunama 174

- N-KyTHa 175

- noxuna 175

- npaswubHa 175
- npama 175
MpoTnnexHi
rnena 186

rpaHi napaneneni-

Papgiyc ocHoBM KOHyca 225

- Kyni 232

- cthepn 232

- unniHgpa 217

Pebpa mHororpaHHuka 173
PiBHOBeNuKi Tina 244
Po3roptka 6i4HOI MNOBEPXHi KO-
Hyca 278

—————— umningpa 277

- MHoOrorpaHHuka 174
PiBHOCTOPOHHI1 KOHYC 226
PiBHOCTOPOHHI ymniHgp 218

CiyHa  nnowmHa
HuKa 177
Cdpepa 232

MHOrorpaH-

TeipHa KoHyca 225

- unniHgpa 217

Teopema npo naowy 6i4HOT no-
BEPXHi NMpaBu/IbHOI Nipamign 198
——————————— npamoi npuamn 176
TeTpaegp 196

Tino obeptaHHsa 216

dopmyna ana ob4nCIeHHA Aiaro-
Ha/li NMPAMOKYTHOro napaseneni-
neja 188

LleHTp Kyni 232
- cthepn 232
Unningp 217
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