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IHAHOBHI YYHI TA YYEHULT!

Bv TanaHoBuTi gitn! Konn-Hebyab B caMi NPUEMHO 3AMUBYETECH AKI
BM PO3YMHi, fiK 6araTo BMi€Te, AKWO OyaeTe NOCTiiiHO NpaLtoBaTy
Hapa cobolo, CTaBUTW nepep cobolo MeTy i Hamaratucs ii JocarTu.

M. X. Pycco

Hacras HoBUlI HaBUaIbHUN PiK — BU3HAYAJBHUU Y BaIlloMy KUTTi. Bu cToi-
Te Ha TOpo3i Bu6opy MaiioyTHROI npodecii. I KHMKKa — TiAPYYHUK, 38 AKUM
BU Oy/ZleTe 3aBepIIlyBaTU BUBUYEHHA MaTeMaTUKM B cepeaHii mroJri. Ile iHTerpo-
BaHUII KypC MaTeMaTuKU, 10 SKOTO BXOAATh HallBaKJIMBIiIIi TemMu 3 aire6pu, o-
yaTKiB aHaJIi3y Ta 3 reoMerpii. IX BUBUEHHS CIPUATHMe OBOJIOAIHHIO CHCTEMOIO
MaTeMaTUYHUX 3HaHb, HABUYOK i BMiHb, AKi MOTPiOHI ¥ TOBCAKIEHHOMY JKUTTL
Ta ManOyTHiN TPymoBi# gisabHOCTi. HabyTi MaTemMaTuuHi KOMIIETEHTHOCTI J10-
TTOMOJKYThb Y BUBUEHHI IHITUX IMKIABHUX AUCHUILIIH Ta IPOJAOBKEHH]I HaBUaHHA
B iHIINX 3aKJjazax OCBiTH.

OkpeMi TeMu BU Bike 3HAETE 3 ITOIIePeIHIX KJaciB, a O1abIIicTs — 30BCiM HOBI.
Hawmaraiireca omanyBaru ix.

Bigmosimarouu Ha 3anuTanHA pyopuku «IlepeBipTe cebe», B MOKeTe Kpalle
3aKpPiNNUTHU i cUCTeMaTN3yBaTU HOBi 3SHAHHA.

3HaTH MaTeMaTUKy — Ile HacaMIlepe YMiTh KOPUCTYBATUCh Heto. A s 1IHO-
ro cJIifg po3B’saA3yBaTu 3afadvi. Y miApyYHMKY 3a1aui i BITpaBy MOLiJIeHO Ha IPYIIN:
«Bukownaiite ycHO», rpymna A, rpymna B i «3agaui gisa moBropenHA». Y pyopuiri
«BukoHaeMo pa3oM» IOJaeThC AeKiabKa 3a1au i3 po3B’a3aHHAMU. PaguMo o3Ha-
HOMUTHUCH 3 HUMU, IIEPII Hi’K BUKOHYBATHU TOMAIITHE 3aBIAHHS.

OcobauBiCTIO ITHOTO MiAPYUYHNKA € BKJIIOUEHHS 3aaU, 1110 B Pi3Hi pOKU IPOIIO-
myBanuca mig yac 3HO. I1i sagaui mosnaueni snaxom [V].

Oxpemi 3amaui, 3aIIPOIIOHOBAHI ¥ HiAPYYHUKY, — IIe 3aJaUi 3 peaJJbHUMU Ja-
HUMWU, I1[0 CTOCYIOTHCA BUKOPUCTAHHSA, 30eperKeHH Ta TPUMHOMKEHHA TPUPOJI-
HUX pecypciB, 0e3meKu i 0XOPOHH 310POB’ A rPOMAaLAH, KiJIbKiCHUX MOKA3HUKIB
POBBUTKY CyCHiJIbCTBA TOIO. BijA MuX 3amad cCTOATH YMOBHI MO3HaAUEHH (AKi
PO3MiIlleHO Ha 3BOPOTi TUTYJIBHOTO apKyIIia).

ITikaBi mommOBHEHHS O OCHOBHOTO MaTepiaay MicTaTbcs B pyopurti «lcTopuy-
Hi BimomocTi». [Iya ysaranbHeHHS i cucTeMaTusallii BHBYeHOTO MaTepiasy mpu-
3HaueHO pyOopuKu «CrapOHUUKA JOCATHEHD i Ha0yTUX KOMIIeTeHTHOCTel », «Ca-
MocrTiiina pobora», «TecToBi 3aBganusa», « TemaTuuni TecTm».

CnoopiBaemocs, 1110 BUBUEHHSA MaTeMAaTUKHY 34 I[UM ITiIPYIHUKOM Oyie JJId Bac
IMiKaBUM i HECKJIAQTHIIM.

baxaemo ycnixis!
ABTOpM
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Tomac leppiot
(1560-1621)

Bigomuii aHmiNCbKUIA aCTPOHOM, MATEMATHK,
eTHorpad i nepeknagay. OCHOBHI MaTeMaTWyHi
po60TK cToCyloTbCA anrebpu. Migrotysas
npaLto «3acToCyBaHHA aHaNiTUYHOTO
MUCTELTBA A0 PO3B’A3yBaHHA anrebpaiuHmx
PiBHAHbY, 0Ny6NiKOBaHY NOCMEPTHO

B 1631 poui. leppioT 3Ha4YHO yAOCKOHaNMB
anrebpaiyHy cumBoniky BieTa, Habnu3mBLY
il 4O cyyacHoi, — [/A NO3HAYeHHA yucen
BUKOPWUCTOBYBAB MasieHbKi OYKBW, BBiB
3aranbHONPUIHATI 3HAYKM AN onepawin
NOpPiBHAHHA: «>» (6inbwe) i «<» (MeHLwwe).

1560

e . . —— ot

1600 1700 1800 1900

1878

KoctaHTuH JlebeguHues
(1878-1925)

YKpaiHCbKMI MaTeMaTuK 1 TaNaHOBUTHUIA
neparor-Hosartop, uneH Kuiscbkoro ¢ismko-
MaTeMaTMyHoro ToBapuctea. lpodeciitHa
RiANbHICTb cTOCyBanacs peopMmyBaHHA
MaTeMaTU4YHOT OCBITM Ta BMPOBAKEHHS

B CMUCTEMY OCBiTW [E€MOKPATUYHUX HOBITHiX
inen. 3oKkpema, y oro NigpyyHuUKy
«KepiBHMUTBO anrebpu» dyHKUii Bnepuwe
BBilWAM [0 Kypcy anrebpu sk opraHiyHa
cknapoBa. lMigpyyHuk OyB CXBaneHUi
neaaroriyHolo CninbHOTOW, BUTPUMAB

12 BupaHb, a akagemik 0. H0. WmiaT Ha3BaB
Or0 «HAMKpaWMM Cy4acHUM Nifpy4yHUKOM
3 anrebpu».
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PO3AIN1 | CHAPTER 1

[TOKA3HMKOBI TA EXPONENTIAL AND
JIOTAPUOMIYHI GYHKUIT LOGARITHMIC FuNCTIONS

OyHKUii noTpi6Hi He nuwe HaTypanictoBi, 6e3 Hux Tenep
He o6iligeTbca i couionoris. B3arani HUHI Hemae oAHOi ranysi
JIOACHKOTO 3HAHHSA, KyAW He BXOAWUAM 6 MOHATTA npo dyHKUiT Ta ix
rpadiyHe 3006paXKeHHs.

K. JlebeduHuyes

CTENEHEBI Power AND EXPONENTIAL
TA MOKA3HMKOBI ®dVHKUIi | Funcrtions

MOKA3HNKOBI PIBHAHHA EXPONENTIAL EQUATIONS

TA HEPIBHOCTI AND INEQUALITIES
Jlorapuomu 1A LOGARITHMS AND
NOTAPUOMIYHI dYHKLII LoGARITHMIC FUNCTIONS

JlorapnoMIyHI PIBHAHHA | LoGARITHMIC EquATIONS
4 TA HEPIBHOCTI AND INEQUALITIES
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EKOHOMIKA

Opranisalis Ta ynpaefiHHg MaTepianbHUM BUPOOHULITBOM, e(PEKTUBHE BUKO-
PUCTaHHSA pecypciB, po3noain, 0OMiH, 30yT i CNOXMBaHHSA TOBAPIB i MOCyT.
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& 1. CTENEHEBT TA NOKA3HWMKOBI ®YHKLIT 7

8 1. CTENEHEBI TA NOKA3HWUKOBI ®YHKLIT

IToBTOPHUMO i [mEIT0 PO3MIMPUMO BiIOMOCTI ITPO CTEMeHi.

Bupas a* masuBarors cmenenem. TyT a — ocHOBa cTemeHs, 0. — HOTO IIO-
KasHUK. [IoKa3HUK cTelmeHsd MOKe OyTH Oyab-AKUM AiticHuM uucyoM. IIlo Take
CTeIleHi 3 palioHAJLHUMU MOKAa3HUKaMU, BU ByKe 3HaeTe. Hanmpukian:

]

43=4-4-4=64 (a"=a-a...-a, aeR, neN, n = 2);
%/.—/
n pasis
41 =4;4°=1 (@ =a;a’=1, az0);
1
4712120,25 (a_n:_n, a¢0, HEN);
4 a
1 m
42 =J4 =2 (a® =%a™, neN, meZ, a > 0).

Tak mOCTYIIOBO POBMIMPIOBAJIOCA IOHATTSA CTENeHs: BijJ cTeleHA YucIa
3 HATYPAJbHUM IOKAa3HUKOM N [0 CTeIleHd 3 JOBiIBHUM pallioHAJbHUM IIO-
Ka3HUKOM.

MaremaTKu 4acToO BUKOPUCTOBYIOTH TAKOMK CTEIIEeH] 3 TOBIIPHUMY AIACHUMU
nokasHuKamMu. MHOKUHA JiICHUX YHCEeJ CKJIAJAETHCA 3 UKCEJ PAIiOHAIBHUX
Ta ippamionansbaux. CremneHi 3 pamioHaJIbHUMY ITOKa3HUKAMU OIIMCAHI BHUIIE.
SIKII1I0 MOKa3HUK CTelmeHd — YHUCJIO ippallioHaJlbHe, 3HAUEHHS CTEeIeHsa MOKHA
00YHCJIIOBATH, KOPUCTYIOUNCH KAJbKYJIATOPOM ab0 KOMII'I0OTePOM.

Habnwu:xeni 3HaueHHA
(3 TOUHICTIO O mECATUX, CO-

TUX, TUCAYHUX i T. O.) OJs
i 572

CTeleHiB 3‘/E

IOJaHO A A g | € | B E E | &
B Ta6IWIli, BUKOHAHIN 3a 10- 1 V2 14 141 | 1,414 | 14142 | 1,41421 | 1,414214
vz
OMOTOI0 TaGMuuHOTo mpome- 2 37 | 47 | 473 | 4729 | 47288 | 472880 | 4,728804
34 5”2 9,7 9,74 | 9,739 | 9,7385 | 9,73852 | 9,738518
copa Excel (max. 1). a3l | 1 i

Omsxe, 37 ~4,73;
57 ~9,74.
Axumvu 6 me Oyaum gificHi umeaa a > 0 i o, creminb a* 3aBXKAU Mae 3MicT,
TOOTO HOPiBHIOE JeIKOMY OifiCHOMY YMCJIY.
s TaKUX CTENEeHIB CIIPaBIKYIOTHCA BJIACTUBOCTI:

Maa. 1

r

a
b

D a=as 2)a e =a 5 8)@)=a% 4) @by =ab; 5) (%) -
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8 Po3nin 1. MOKA3HMKOBI TA NOTAPUOMIYHI dYHKLIT

Bupasu 3 0yab-aKuMU JiCHUMU IIOKA3HUKAMU CTEIEeHiB i JogJaTHIMU OCHO-
BaMU MOKHAa IIePeTBOPIOBATU TaK CaMO, IK 3 PaIliOHAJbHUMU HOKa3HUKAMU.
Hanpuknan,

496—a% (75)2—(0;’1‘)2_(7ﬁ—a’1‘)(7ﬁ+a’l‘)=7ﬁ =

1 - 1 = 1 —-ar.
T2 1 gn 72 4 gn V2 4 gn
u 3i crenmeHaMu TicHO MOB’sA3aHi creme-
CreneneBo0 Ha3MBalOTh HeBi Ta moOKa3dHUKOBi GyHKIii. Crenene-
GbysKUOito y = x% e o — J10- Bi QyHKUil (y = x*, p € @) BU BUBUAIH
BinbHe AilicHe YHCIO. B IIOIepemHixX Kjacax.
Ilpuknagu cremeHeBUX QYHKITIN:

y=x1 y=x05 y=xﬁ, y = x ™. BnacruBocti mux QyHKIii Taki cami, SK
i BJIaCTUBOCTI cTenmeHeBUX (PYHKILiN 3 palioHAJIbHUMU ITOKA3HUKaMU CTEIeHiB.
dAximo o0 — momarHe ippalioHaJbHE YMCI0, TO (PYHKIA y = x* BUBHAUYEHA
Ha IPOMiKKY [0; +o<>); TakKa K i MHOKMHA 11 3HaueHsb. SIKINO K ipparionaabHe
YMCJI0 O Bifi’eMHe, TO 00JaCTIO BUBHAUEHH i o0JylacTioO 3HAYEeHb QYHKIII y = x*
€ IPOMLKOK (0; +o0).
Jlauti posriigHeMo ITOKa3HUKOBI (hyHKITII.
DPYHKIi0 HA3UBAKOTH IO- Ipukgagy TOKa3HUKOBUX (QYHKITii:
Ka3HUKOBOIO, AKIIO Ii MOXK- x
Ha 3ajgatu (opmyJow y = a%, y=2%y=0,3, y:(.\/E) :
Iie @ — IOOBijbHE JoaTHe YKCJIO, Ilo6yayemo rpadix ynrnii y - 2.
Binmimme Big 1. C'}c.naneMo 'Ija6JII/II_IIO 3HaueHb PYHKII A5
KiZIbKOX IIiIMX 3HAUYEeHb ApryMeHTY X:

x 4 | -3 | 2 | 1 0 1 2 3 4
y 111 1 1 1 2 4 8 16
16 2

Ha masioHKyY 2, @ TTO3HAYEeHO TOYKU, KOOPAMHATH AKUX X, i — Iapu YUCE]T
3 Tabaurni. I[TosHaumBIIM Ha KOOPAMHATHIN IJIOMIMHI O0iJbIlle TOUOK 3 KOOPIU-

Ya Ya o

61 61 .

51 5+ .

4t e at

2T ¢ | 27

Al L

37510 1 2 &x 737910 1 2 3%

a 0 8

Mama. 2
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& 1. CTENEHEBT TA NOKA3HWMKOBI ®YHKLIT 9

HaTaMu X i y, 110 3aJOBOJILHAIOTE (hopmyay y = 2%,
OZIeP;KMMO MAJIOHOK 2, 6. A AKOU I KOXKHOTO
3HAYEHHA X 3a POPMYJOI0 Yy = 2% 00UMUCIMIN Bin-
MOBifHE 3HAUEHHA Y 1 TO3HAUUIN TOUYKYU 3 TAKUMU
KoopAuHaATaMM, TO AicTaju 0 HemepepBHY KPUBY
aimito (man. 2, 6). lle — rpadirk pyHKIii y = 27,

fx 6aunMo, mOKa3HUKOBA PYHKIIiA iy = 2* BU3HA-
YyeHa Ha BCili MHOMKMHI JificCHUX YICeJI, Ma€ TiIIbKN
ImomaTHI 3HaueHHs i Ha BCill objacTi BU3HAUEHHS
3pocrae. A ¢pyukiiag y = 0,3* Ha Bciii obsacTi BuU-
3HaUeHHA cuajae (MaJ. 3).

ChopMyJIroeMO 0OCHOBHI 81acMUBOCMI NOKA3ZHUKOBUX (PYHKUIIL.

1. O6sacTp BuBHAUEeHHA QYHKINII y = a* — MHOKUHA R, OCKiTbKY IIDU KOXK-
HOMY OOJaTHOMY @ i mificHOMYy X BuUpas3 a* Mae YMCJIOBe 3HAUEHH.

2., ®dyHKUia y = a* HabyBae TinbKU JOJATHUX 3HAYEHb, OCKIJIbKU, AKIIO
OCHOBA @ CTeMeHsdA AOJATHA, TO AOAAaTHHI i creminsb a*. OTike, 00JIaCTh 3HAUEHD

Mau. 3

dyuKnii y = a* — mHOKuUHA (0; +00).

3. fxmo a > 1, dpysKUia y = a* 3pocrae, a axkmo 0 < a < 1 — cnapgae.
ITio BmacTuBicTh M0OpPe BuAHO Ha rpadikax QyHKIiH (TuB. Manx. 2, 3).

4. OyHKIig y = a* HabyBae KOKHOTO CBOI'0 3HAUYEHHA TiJIbKU oguH pas. Tob-
TO IPAMY, IapajieJIbHy Oci X, rpadik MOKa3sHUKOBOI (PYHKIIII MOKe IIepPeTHYTU
TiIBbKU B OfHi# Touri. Ile BumIuBae 3 BJACTUBOCTI 3.

5. ®yuKIlia y = a* Hi napHa, Hi HemapHa, Hi mepiognuna. OCKiIbKM KOKHOTO
CBOT'0 3HAUEHHsS BOHA Ha0OyBae€ TiIbKHU OJMH pPas, TO He MOKe OyTH MapHOio abo
nepioguunoo. He moxxke BoHa OyTu i HemapHO0, 60 He HaOyBae Hi Bix eMHUX,
Hi HYJIBOBUX 3HAUEHb.

6. I'padik KOKHOI MOKA3HMKOBOI QYHKIII mpoxoauTs ueped Touky A(0; 1),
ocKinpku, axmo a # 0, To a® = 1.

3BepHITH yBary Ha TBePAKEHHSA, AKi BUIJIMBAIOTH i3 MOHOTOHHOCTI ITOKAa3-
HUKOBOI (DYHKIIIi:

1. dxmo a > 01i a™ =a™, To x; = x,.

2, dxmoa > 11 a™ >a™, T0 X, > X,.

3. Axmo 0 <a <11i a™>a™, o x; < x,.

ITpuauBiThesa no rpadikiB moKas-
HUKOBUX QYHKIIN y = 21 y = 3*
(man. 4). KyroBuit KoepitieHT 110-
TUYHOI, ITpoBeaeHoi B Touri A(0; 1)
o rpadika QyHKIII y = 2%, MeHIIu’
3a 1, a 1o rpadika pyHKIii y = 3* —
Oinbinuii 3a 1. A um icHye Taka 1o-
Ka3HNKOBA (PYHKIIis, 11100 KyTOBUIi
KoedimienT mroruunHoi 70 i1 rpadira
B Touri A(0O; 1) nopiBuioBaB 1?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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10 Po3nin 1. MOKA3HMKOBI TA NOTAPUOMIYHI dYHKLIT

Icaye (man. 5). OcHoBa 11i€l TOKa3HUKOBOI (hYHK-
mii — ippamionanbue uuciao 2,71828..., AKke opu-
MHATO mMOo3HaUaTu OYKBOIO e.

ITokaszamkoBa (GYHKIiA y = e* B MarTeMaTH-
i i 6araTbox NPUKJATHUX HAYKaxX TPaAIJIAETHb-
cA JOCHTH dYacTo. li HABWBAIOTH €KCNOHEHIMOM
(;matT. exponens — BUCTaBJSATH HAIIOKa3s).

Ha 0araTthox KaJIbKyJIATOPax € OKpemMa KJaBiiia
nna pyskii e*. Ia pyHKIida i cupasai BUpisuaeTbesa
3 ycix iHmmx pyHKITi#. 3a il T0IIOMOT0I0 OMUCYIOTHCA
3aKOHY IPUPOJHOTO 3POCTAaHHA UM CIaJaHHAI.

Hanpuknazn, mpoiiecu HOBOYTBOPEHHSA Ta PO3-
majgy MOKHA ONHCATU 3a AONOMOTO0K (GopMyJu
P = Py e*. Tyr P — KinbKicTh HOBOYTBOPEHOI pe-
yoBuHU (ab0 peyoBUMHU, IO po3Iajacs) B MOMEHT yacy t; P, — mouaTkoBa
KiJBbKicTh peuoBUHM; B — cTaja, 3HAUYEHHA AKO01 BUBHAYAETHCA AJIA KOHKPETHOI
curyairii. [lo6epiTh caMOCTifiHO BiATIOBiHI MpUKJIamH.

-2 71 0

Maun. 5

NepesipTe cebe

IITo Ha3WBaIOThH CTEIeHEM YUCJia 3 HATYPAJIbHUM MOKA3HUKOM?

AKuMY piBHOCTAMU MOYKHA BUSHAUNTH CTEIIiHB YK 3 I1JINM Bil’ € MHUM
mokasHUKoM? A 3 Ipo6OBUM MOKA3HUKOM?

SK MoKHa 3HANTM CTEiHb AOJaTHOTO YMCJa 3 ippallioHaJbHUM IIOKas-
HUKOM?

fAKi BIacTUBOCTI MalOTh CTEIIEeHi 3 JOBIIBHNMU AiICHUMU MOKa3HUKAMU ?
Chopmy.rioiiTe 03HaUeHHA MOKA3HUKOBOI (PYHKIII.

HasgiTh 061acTh BUBHAUEHHS ITOKA3HUKOBOI (DYHKIILI1 i 00J1acTh i1 3HAUEHbB.
Yepes AKY TOUKY IMPOXOAUTH rpaik KOKHOI MOKA3HUKOBOI (PyHKIIi?
Yu mMosKe 3HaUeHHs ITOKAa3HUKOBOI (PYHKILil OyTu Bim’emHuM? A mopiB-
HIOBATHU HYJIIO?

3a AKol yMOBHU IIOKasHUKOBa (PYHKIIis 3pocTae? A 3a Akoi — cmazmae?
IITo Ha3UBaAIOTH €KCIOHEHTOIO?

BRE DSEmE B NE

BuKoHaemo pasom

5\/5 _ 5\/5—1
1) CupocriTh BUpas 5—5

52 521 52 (1571 1
Po3B'a3AHHA. 2 = (5ﬁ ) =1—g=0,8.

2) dyuknia f(x) = 0,5 3agana Ha npomizkky [—2; 3]. 3HaiigiTh il HaliMeHIIIe
Ta HalOiJabIlle 3HAUYCHHSI.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Po3g’as3aHHA. Ockineku 0,5 < 1, To gama pyHKisa cumagua. Tomy Ii HaiMeHIIIMM
i mami6inpmum 3HauenHamMu o0ynyTth: f(3) = 0,52 = 0,125; f(—2) = 0,52 = 4.
Bidnosios. 0,125 1 4.

3) IlopiBHAIITE 3 OAUHUIIEIO YNMCIIO:
-0,2
a) 0,5% 6) (V5) .
Po3g'a3aHHA. a) ITomamo uwmcyo 1 y Burasazni cremens 3 ocumosoio 0,5. Maewmo:
1 =0,5°% Ockinbku Qpyurmnis y = 0,5* — coagma i 1,5 > 0, to 0,5 < 0,5°,
sBigkm 0,5'° < 1.

0) OckinbKu 1:(\/5)0; yz(x/g)x — 3pocratoua ¢pyskiia i —0,2 < 0, To

(\/g)_o'z < (\/5)0 , BBiOKU (\/5)70’2 <1. . Ua

-0,2 \
Bidnoside. a) 0,55 < 1; 6) (V5)  <1. \
. x \\ 6T

4) ITo6ynyiiTe rpadik Gpyurmii y =0, 5, :
Pose’asanks. Dyrrnia y=0,5" — mapma (mepesipre). Y

I'padix mapuoi PyHKII cuMeTpUYHUN BigHOCHO VoA

oci y, Tomy gocTaTHBO 00y AyBaTu rpadik 3aganol \\

dyuKIii gaa x > 0 i Bizo6pasuTu; #oro cuMeTpuy- ‘2t

. . Il x $

HO BigHOCHO oci y. fIkmo x > 0, to 0,5 =0,5". .

ITo6ynyemo rpadik dysrmii y = 0,5 gma x > 0 _/\._ >

i Bimo6pasumo itoro BimHOCHO oci y (mau. 6). -2-10 1 2 «x

Maixa. 6
BukoHaute ycHo
O6uuciits (1—3).
1 1 1 1

1. a) 81%; 0) 625%; B) 0,0064; r) 14
2. a) 9%5; 0) 6,25%%; B) 0,16%5; r) 093,
3. a)4; 0) 271; B) 0,57°%; r) (1)t
4. Sxkwuii 3 mogaHUX HUKYe BUPAa3iB He icHye:

a) (-4 0) 2% B) (-5)%% 1) (-1)% s om0
5. SIki 3 QyHKIii y = x% y=x°" % y =7%; Yy=V2° mMOKa3SHUKOBi?
6. 3pocTaryoio UM CHAAHOIO € PYHKITid:

a) y = 2,5% 0) y = e B)y=0,5% 1)y=387% 1)y =n?
7. Ym MaioTh cuigbHi TOuKM rpadiku QyHKITiH:
ay=2"iy=2; 06)y=2"iy=2x; B)y=2"iy=-2x; r)y=27iy=-2?

8. IlomatiTe y BUTJIALL CTEIEHSA 3 OCHOBOIO 2 UMCJIO:

a)8; 6) %; B) V2; 1)0,25; r)1024; 1) 0,5; e) ¥4; ) 0,0625.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Po3nin 1. MOKA3HMKOBI TA NOTAPUOMIYHI dYHKLIT

9. TIlopmatiTe y BUTJISAAL CTEeIIeHS 3 OCHOBOIO 3 UICJIO:

10.

11.

a)81; 6)27; B 9% 181y 1) ¥9; m1; e) 7290%; ) 27~
O0YuCIIiTD:

»
a) 32%% B) Y16 -¥4; r (97)"; e) 49°% 7,

0) 273 : 9% r) (8171)%25;
BukopucroByrouu rpadgik GyHK-

il y:(%) (mama. 7), 3HAKIITD

HaOIMXeHe 3HAUEHHS:

a) pyHKIil y Toumi 3 abcIcoro:
-2; -1,5; 0; 1; 2,5; 3,5; 4;

0) aprymMeHTy X, Ipu AKOMY 3Ha-
yeHHA PYHKIII qopiBHIOE: 0,4;
0,5; 1,2; 1,5; 2,25; 2,8; 3,5;

I[) 251\: : 51+2n;

€) 2 - 0,5™.

4,25. L

Copocrits Bupas (12, 13).

12.

13.

V] 14.

15.

16.

a) (a — x*%)(a + x%%);
et

a) (xé—l)(x§+xé+1);

1 1

6) (05 -p*

1 2 1
6) (n§+2)(n§—2n§+4); r) (1_x):(
(8HO, 2016). fxmo 2¢ = 3, To 4¢*1! =

B) (a—b):(a%—b%);

N/

Maun. 7

r) (x —4) : (x%5 + 2).

B) (a—8):(aé—2);

1 E)
1+x3+x3).

A b B

12 13 18

64

BukopucroByoun rpapik pyHK-

2 X
mii y=(§) (man. 8), sHAUAITH

HaOJM)KeHe 3HAUEHHS:

a) GyHKIii y B TOUIli 3 aGCIIUCOIO:
—4; -2; —1; 0; 1; 1,5; 2; 3;
0) apryMeHTy X, IpU AKOMY 3Ha-
yeHHsA PYHKIiI fopiBuioe: 0,4;
0,5; 1,2; 1,5; 2,25; 2,8; 3,5;

4,25.

OnumiiTh BIacTUBOCTI QYHKITII:

3 x
a) y_(E) ’ 6)y

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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17. ITo6ynyiiTe rpadik dyHKIii: a) y = 4% 6) y = 0,5%.

18. 3a I0ormoMorow KaJabKyJaATopa 3HANAITE 3 TouHicTIO 10 107 3HaueHHA QyHK-
mil y = 1,7%, akmo: a) x = 0,5; 6) x = 1,3; B) x=+/3.

19. HakpeciitTs y 3omuTi TabaunIio i 3amoBHITS ii 3 TounicTio mo 1073,

x -3,5 -2,5 -1,5 1,5 2,5 3
2x
0,5*

1 20. (BHO, 2015). Ha axomy MaaOHKY 300pakeHo ecKis rpadika GyHKIii y =277
A B B Tr I
YA YA Y YA YA

| N | it
\; : \:\: (1) \\ /O’ : 1 :
-1 \ -1 -1 -1 / -1

KRy
RY

KRy
Qo
KRy

21. 3pocTaluo0 UM CIALHOI € PYHKIiA:
a) y =54 ») y=(2)5 1 y=(§); o) y=(v5-2)";
9 ) 3)x 1
6) y=| — | ; =l—=1; =27 =—F77?
)Y (10) r)y (n ny €)Yy *

22. IlopiBusliTe 3 OGUHUIICIO UKCJIIO:

a) 2’5; B) 0,32 r)

L3
4
\/g J8-3 e
6) (l) : 0 1,7% ) (é) ;o (E)

2 2
23. IlopiBHsaliTe yncaa:
B . 42 9 k19 1\ . (1)*
a) 477 147 B) 5%2i 5712 r) 5 i 5 ;

T 3,14 1,2 N
L R I
6) i2b% r) (9 g ; ) 3 L3

24. Yu npoxonuTk rpadik GyHKIII y = 4% yepes TOURYy A, AKIIO:

a) A(4; 16); 0) A(4; 256); B) A(—2; —0,5); r) A(-2; 0,0625)?
25. Yu nmpoxoauth rpadik GyHKIiI y=(\/§ )x yepe3 TOUKy M, AKIIO:
a) M(1;+3); 6 M(V3;3); B M(2; 3); r) M(0; 0)?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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14 Po3nin 1. MOKA3HMKOBI TA NOTAPUOMIYHI dYHKLIT

b
26. 3HaigiTh a, Ko Bijomo, 110 rpadik GyHKIT y = a* IPOXOAUTE Uepes TOUKY:
a) P(2; 9); 6) P(0,5; 0,2); B) P(-1; 0,5).
27. 3uatifgiTh HalbiabITe Ta HaliMeHIIe 3HAUeHHA QYHKITIT:
a) y = 3* Ha mpoMixkky [—1; 3]; B) y = 4* Ha nmpoMmixkky [—0,5; 2];

0) y:(é) Ha mpoMikKy [—1; 3]; r) y = 0,25" ma mpomikky [—0,5; 2].

ITomatiTe umcso y BuraAani cremens (28, 29).

8 1 4
28. a) ¥27; 0) E; B) W; r) 55.
3
1Y 4 1
29. AMN—=1s 0) 3—; 3%9; 7—.
2) (5) {9 ») 8Y0 R
O6uncaite 3Hauenusa supasy (30, 31).
2 1 % 51
30. a) 243%4; 6) (27%)9; B) T6) r) 83:81%%.
7z
V2 N7y
31. a) (v2)") 6) 328.9%, 5 g2.9%, ) (3B)"

V1 32. (8HO, 2017). Hexait m i n — pmoBinbHI milicHi umcsia, a — JA0OBijbHE mO-
matHe umcio, a # 0. Jlo KokHOrO mouaTKy peueHHdA (1—-4) mobepiTs #oro
dakinuenHs (A—]l) Tak, 1100 yTBOPUJIOCA IpPaBUJIbHEe TBEPIKEeHH.

1 dAxmoo (a™)" = a*, To A m+n=4
2 ko a™ - a® = a*, To B m-n=4
8/ m _ n B mn=4
3 Armova™ =+va", To I m=dn
o1 =
4 Sxmo am =?, TO L m=8n

Ilob6ynmytiTe rpadik pyukIii Ta sHaiigiTe ii o0sacTh 3HaUeHb (33, 34).
33. a)y =387 0)y=-2% B) y = 2%% r)y=-2"%,
34. a) y =2 - 3; 0)y =2+ 2% B) y =23 ny=2-2~
35. Po3B’skiTh rpadiuHo piBHAHHS:
a) 3*=4 — x; 0) 4* + x = 5; B) 0,5" =Vx+5.
36. BUKOPUCTOBYIOUM 3pPOCTaHHA (QPYHKINI y = 2%, po3B’s:KiTh PiBHAHHSA i He-
PiBHOCTI:
a) 2* = 16; 2* > 16; 2* < 16;
0) 2*=0,25; 2*>0,25; 2 <0,25;

B) 2°=432;  2°>32;  2°<./32.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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37. BurkopucroBytoun cunaganaa Gyskuii y = 0,2%, pos3s’saxkiTe piBHAHHA i He-

piBHOCTI:

a) 0,2*=0,04; 0,2*> 0,04; 0,2*<0,04;

6)0,2°=—1; 02< i 02>,
625 625 625

B) 0,2* = 25; 0,2* > 25; 0,2* < 25.

38. ExToMOJIOT, BUBUYAIOUM HAIIECTSA CapaHui, mocaiaums, 1o mioma (y m?),
@ 3apajKkeHa capaHuero, 3MiHIOeThCA 3a dopmysoio S, = 1000 - 2%2" ne n —
KiJIBKiCTh THM)KHIB micjs 3apaskeHHA. SHAWTITh:
a) MOYaTKOBY ILJIOINTY 3apasKeHH;
0) AKY IJIOIY 3apasKeHo uepes 5 THUIKHIB;
B) AKY ILJIOIY 3apaskeHo uepes 10 Tu:KHiB.
39. Koau CD-mporpaBay BUMUKAIOTh, TO CHJIA CTPYMY B HbOMY 3MEHIITYETHCS
o 3a (popmyioro I(t) = 24 - (0,25) (A), me I — cuia cTpyMy B amIepax, t —
yac y ceKyHaax. SHaUIiTh:
a) cuay cTpyMy B MoMeHT BuMKHeHHA CD-mporpasaua;
6) I(t), akmio t mopiBuioe: 1 ¢, 2 ¢, 3 ¢, 4 c;
B) IPOTATOM SAKOTO 4YACy cuJja cTpyMy y BuMKHeHomy CD-mporpaBaui
nepeBuiye 4 A. Ckopucraiitecsa rpadikom sanesxkuocrti I(t) = 24 - (0,25)".

40. ITixg gyac BUpOIlyBaHHA OaKTepiii Maca KyJIbTypPHU 3MiHIOETHCS 3a (hOPMYJIOIO
t

m(t)=2-e? (r), me t — yac y rogmHax, MIPOUAEeHNN IIiCJIA MOYaTKy PO3MHO-
JKeHHs. SHAUIITh Macy KYJbTYPU Uepes:

a) 30 xB; ©0) 40 xB; B) 1l rom; r)3rom; r)4rom; nm) 6 rom.
IToGynytiTe BimmoBiguMii rpadik.

BnpaBu gnA nOBTOpeHHsA

41. Y reomerpuuHiii mporpecii b; = 0,25, ¢ = 2. 3HalgiTh b1y 1 Sy,.
42. Cmapodasnsa kumaiicvka 3ada4a. 5 BoiB i 2 6apanu KomTyoTs 10 Taesnis,
Iy a2 Bosm i 8 6apaniB KomTyiors 8 TaeniB. CKiTbKM KOIITYIOTH OKPEMO BiJ

Y apan?
43. 3anuuriTe y CTaHAAPTHOMY BUTJIAI YMCJIO:
a) 47 000 000; B) 0,000000039; r) 803 - 109%
6) 308 000 000; r) 0,00000407; m) 0,067 - 107,

§ 2. MOKA3HUKOBI PIBHAHHA TA HEPIBHOCTI

Posrasiubre piBHAHHS: PiBnanua Ha3MBalOTH MOKA3-
—.Jq. . HUKOBUM fioro 3MiHHI
gx_\/g’ 4* + 2v+1 = 3; KO , AKIIIO MOTro 3

x x BXOIATEL JIMIIE OO0 IOKA3HUKiB
(V3+2\/§) —(V3—2\/§) =2. CTeIleHiB IIPU CTAJINX OCHOBAX.
Ix Ha3WBATh IIOKAa3HUKOBUMMA.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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16 Po3nin 1. MOKA3HMKOBI TA NOTAPUOMIYHI dYHKLIT

Icaye O6araTo BuAiB MOKAa3SHMKOBUX PiBHAHD i PisHUX HigAxomiB mo iX poss’s-
syBaHHsi. OCHOBHi 3 HUX:

I. Metop 3BefieHHsT 000X YaCTHUH PiBHAHHSA [0 CTEIIEHIB 3 OTHAKOBUMU OCHOBAMU.

II. MeTon yBemeHHs HOBOI 3MiHHOI.

III. ©yuKIioHaNbHO-TPadiuHUil METOS.

PosrisaeMo Ha KOHKPETHUX NPUKJIANAX KOKEH METO/] NeTaJbHiIIe.

I. MeTox 3BeieHHS 000X YACTUH PiBHAHHSA J0 CTEIIEHIB 3 OMHAKOBMMH OCHO-
BAMHU CTOCYETHCSA ABOUJIEHHUX PiBHAHB, AK1 MOKHA 3BECTU [0 BHUAY a/® = q®*),

Taki piBHAHHSA PO3B’A3YIOTH HA OCHOBI MOHOTOHHOCTI ITOKa3HUKOBOI (DYHKIIi1.

Arxmo a > 0, a # 1, To piBHaHHET a/® = a’™ i f(x) = ¢(x) — piBHOCHIBHI.

ITpuknad 1. Poss’sakiTh piBHAHHA: a) 4% 5 = 82%%; §) 3* = 7~,

Po36’sa3aHH4.

a) 3amuIleMo IIPaBy Ta JIiBY UACTUHU PiBHAHHSA AK CTeIeHi uuciaa 2:

(22)* =% = (2%)%* abo 22* 10 = 26* gpigkm 2x — 10 = 6x, 4x = -10, x = —-2,5.
06) Ockimbru 7 > 0, TO MOXKEMO MOAIUTUA OOUABI YaCTUHU PiBHAHHA 3% = 7

Ha 7*. Maewmo: 3—— 1, abo (%) =1. 3anumemo uucyo 1 y BUTVIALL CTeleHs.

X

=

3) (3Y
Tomi | — | =| = | , 8Bigku x = 0.
8 (7) (7) 8

Biodnosios. a) —2,5; 0) 0.

II. MeTox yBemeHHSA HOBOI 3MiHHOI.

ITpukaad 2. Po3B’s:KiTh PIiBHAHHA:

a)4*+4-2*-32=0;0) 3"t -2-3"2="75,

Poss’aszanna.

a) 3anwuiremo piBHAHHA y BUMIAAi (2%)2 + 4 - 2* — 32 = 0. ITosnauumo 2* = y.
HMicranemo kBagpaTHe piBHaAHHA y? + 4y — 32 =0, KopeHi akoro y, =—8 ta y, =4.
Kopius y; — croponsiii, 60 2* #—-8.

Poss’soxemo piBuamas 2% = 4: 2* = 22, 3Bigku x = 2.

0) Samuiemo piBHAHHA Y BUrIsani 3-3—2-3*-32="175, a6o 3-3* —%Bx =75.

2
Ilosmauumo 3* = y; micTaHeMO PiBHAHHSA 3y—§y=75. Poss’saxemo iioro:

27y — 2y = 675, 25y = 675, y = 27. Maemo: 3* = 27, 3* = 33, 3Bigku x = 3.

Biodnosids: a) 2; 6) 3.

PosB’a3yroun apyre piBHAHHSA, He 000B’ A3KOBO BBOAUTU HOBY 3MiHHY, & MOK-
Ha 3pasy BUHOCUTHU CHIIBHUN MHOKHUK 3* 3a ny*KKu. Came ToMy TaKuil cmioci6
Ha3WBAIOTh Ile CNOCOO0M BUHECEHHS CNiJbHO020 MHOMCHUKA 30 OYHCKU.

ITpukaad 3. Poss’sokiTeh piBHsHHA: 273 + 2¥ 72 + 2¢+1 4+ 2% = 120.

Po36’a3anHA. 3annUIlIeMo PiBHAHHA Y BUTVIALL 2% - 23 + 2% - 22 4 2% - 21 4 2¥=120.

BuneceMo cIiibHUIE MHOMKHUK 2% 3a ay:KKu. Maemo:

2%(2% + 22 + 21 4+ 1) = 120, a6o 2* - 15 = 120.

3Bizcu 2* = 8, a6o 2* = 23, OTxe, x = 3.

Bionosidv: 3.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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III. ®yukuionanbHO-rpacdivyHUii METOH MIOJATAE B TOMY, IO, 3HAUIIOBIIN
oauH abo KiJbKa KOPeHiB PiBHAHHSA 3a OIOMOT0I0 MoOymoBu rpadikis (abo
I000pPOM), HOBOAATH, IO iHIIIUX KOPEHIB PiBHAHHS He Mae.

L 3\
Ilpukxsaad 4. Po3B’s:kiTh piBHAHHA (E) =1+0,5".
Poszg’a3anusa. I'padiuno abo meTomoM cupod IIepeKoHyeMocs, Imo x = 1 —
. : . ) . 3
Kopiup piBHAHHS. OCKiJAbKU y:(z) — B3pocTatoua (GyHKIia (60 §>1),

ay=1+ 0,5 — cunagua (0,5 < 1), To iHIIUX KOPEHiB PiBHAHHA He Mae.
SKI1I0 B TOKAa3HMKOBOMY PiBHAHHI 3HAK PiBHOCTI 3MiHWTY Ha 3HAK HEPIiBHOCTI,
TO JicTaHEeMO IIOKA3HUKOBY HEPiBHICTH.
s pos3B’ A3yBaHHS TOKA3HUKOBUX He- L “
. . . . HepiBHuicTs HasuBamOTh MO-
piBHOCTE#1 BUKODUCTOBYIOTH Ti cami me- T
., . Ka3HUKOBOIO, AKIMO ii 3amiHHi
TOAM, 110 I AJISA TOKA3BHNKOBUX PiBHAHD, ’ m .
, . BXOJATH JUULe IO TMOKA3HUKIB
a TaKOJK IIPaBUJIa PO3B’ A3YBAHHA HANIIPO- .
. . . CTeIeHiB IIPU CTAJIUX OCHOBAX.
CTIIMUX TOKAa3HUKOBUX HEPIBHOCTEI BULY
a’® > g gy g™ > q®® nea>0,a#1.
Posp’sasyoun Taki HEPiBHOCTi, BUKOPUCTOBYIOTh MOHOTOHHICTH (3pOCTaHHS
Yy CcIIaflaHHA) MOKAa3HMKOBOI (pyHKIIiI, a came:
1. dxmo a > 11 @™ > a*®, to f(x) > @(x).
2. dArmo 0 < a <11ia®™ > a*®, ro f(x) < @(x).
ITpuknad 5. Po3s’ saxiTh HepiBHicTh: a) 2% 3*>36;0) 3+ 72 -2 -7 -1 <0.
Poss’sa3annsa. a) Ilomamo npaBy i JIiBy YaCTUHY HEPiBHOCTI y BUTJIA] CTEIIeHs
3 ocuoBoO 6. Maemo: 6* > 62,
Ockinbku 6 > 1, To x > 2, aBo x€(2; +o0).
0) Hexait 7* = y, Tomi 7% = y?. IlimcraBumo y y maHy HepiBuicTh. Maemo:
3y? — 2y — 1 < 0. Ockinbku KkBagpaTHuil TpuuwieH 3y — 2y — 1 mae Kopeui

—— i1, To MHOXHUHA PO3B’A3KiB BiAmoBigHOI HepiBHOCTI Oyae Taka:

3
1 y<l1, + +
—-—<y<l1, abo maJ. 9
3°Y y>—l. ( ) _1 1y
3
Ockinpku y = 7 > 0, To ymoBa y>—§ BUKOHYETHCS Max. 9
3aBIKIU.

Slkmo y < 1, To 7* < 1, abo 7* < 7°. Omxe, x < 0, a6o x&(—oc; 0).

Bionosids: a) (2; +); 6) (—0; 0).

ITokasuuKOBi piBHAHHA Ta HEPiBHOCTI — I1e OKPEeMUUN BUA MPAHCUEHOCHN-
Hux (He ajredOpaiuHMX) PiBHAHB 1 HepiBHOcTeli. Bu B:ke 3HaeTe, 1[0 4O TpPAaHC-
IMeHAeHTHUX HajJeKaTh TPUTOHOMEeTPUUHI PiBHAHHA Ta HepiBHocTi. Kpim HuX,
TPAHCI[EHJAEHTHUMU TAKOK € DPiBHAHHSA Ta HEPiBHOCTI, y AKUX ITOETHYIOTHCS
TPaHCIeHAeHTHI BUpasu 3 ajrebpaiuyHuMu:

51 4+ 5x > 10; 2°=+vx+2; m* — 1 = sin x.

TinbKu 05 HesdKuX i3 moAiOHMX PiBHAHb MOKHA BKa3aTH TOYHI PO3B’A3KMH.

Ix mabmmxeHi KopeHi sHax0O4ATH 37e6ibIOro rpadiuHUM CIOCOGOM.
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MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



18

Po3nin 1. MOKA3HMKOBI TA NOTAPUOMIYHI dYHKLIT

NepesipTte cebe

B pomNE

Bu
1)

Axi piBHAHHA HA3UBAIOTh MOKasHUKOBuUMEu? HaBeniTh mpuK/Iamu.

fAKi HepiBHOCTI HasuBalOTh MOKasHuKoBuUMU? HaBeniTh mpuxaanu.
CkinbKu po3B’sA3KiB MOKe MaTu piBHAHHA a* =b (a > 0, a # 1)?

Sxi meTonu pos3B’sA3yBaHHA NMMOKA3HUKOBUX PiBHAHBb BU 3HAETE?

SIKi HepiBHOCTI Ha3MBAIOThL HAWOPOCTIIMINMU NOKA3HUKOBUMU HEPiBHO-
cramu?

K Po3B’a3yI0TH HAWIIPOCTIII ITOKA3HUKOBI HepiBHOCTi?

KOHAEMO pa3om

PosB’sokiTh piBHAHHA: a) (%) =3%; 0) 25% + 25x ~1 4 25¢+2 = 29,

Po3g’a3AHHA. a) ITomamo IpaBy YaCTUHY PiBHAHHS Y BUTJISALL HEIIPABUILHOI'O APO0Y:

2)

Poss’

()2
9) 8°

3anuieMo IIpaBy i JiBy YaCTUHU PiBHAHHS Y BUIVISI1 CTEIIEHS 3 OCHOBOIO %
2x -3

Maemo: (g) :(%) , 8Bigku 2x = -3, x = —1,5.

0) anuineMo PiBHAHHA y BULIALL 2°% + 25% - 271 4 25* . 22 = 22 Bumecemo

3a OYKKM CHLILHUM MHOMHUE 2° 1 BUKOHaeMo il B myskkax. Maemo:

25 - (1 4+ 271 + 22) = 22, abo 25"-(1+é+4)=22, 3Bigku 2% - 5,5 = 22.

2
Poss’ssxemo yrBOpeHe piBHSHHA: 25% = 4, 25 = 22 5x = 2, ng.

2
Bionogios. a) —1,5; 6) 5

Posp’saxiTe HepiBHicTs: a) 0,5° 3% < 0,25; 6) 3% 4 -2 - 312 < 3,

A3AHHA. a) IlomaMo mpaBy "UacTWHY HEPiBHOCTI y BUIJISAL CTEIEHS 3 OCHO-
Boro 0,5. Maewmo:

0,5°3* < (0,5)2.
Ockinpru 0,56 <1, 10 5 — 3x > 2, —3x > -3, 3Bigku x < 1, abo xe(—oo; 1].
6) Hexait 3**2 = y. Tomi 3% **4 = y2, Maemo KBajpaTHy HepiBHiCTH
y? — 2y — 3 <0, mHOKMHA po3B’sa3KiB sikoi [—1; 3]. o Toro & y > 0, omxe,
0<3%t2<3,3Binkmx +2<1, x <-1, abo (—oo; —1].
Bionogids. a) (—oo;1]; 6) (—oo; —1].
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& 1. TOKA3HWKOBI PIBHAHHA TA HEPIBHOCTI 19

3) Posp’skiTe rpadiuno HepiBHicTh 2* < x + 1. vt y=x+1
Po3B’a3aHHA. IToOyayeMoO B OfHiN cucTeMi KOOpAUHAT
rpadiky QyuKIii y =2*iy =x + 1 (max. 10). 21 B

Bouu neperunaiorbes B Toukax A(0; 1)i B(1; 2).
ITepeBipka mokasye, M0 KOOPAMHATH ITUX TO-
YOK — UYucJa TOYHi, a He Habam:xeHi. OTxKe, y=2" A
3HAUEHHS 2° MEHIIi 3a BiAIOBiAHI 3HAUeHHS
x+ 1, axkmo 0 < x < 1.

Bionoeiow. (0; 1). 1 o 1
BukoHaunTe ycHO Mar. 10
44. ki 3 piBHAHP TOKA3HUKOBI:

a) 2¢ = 3; 6) Vx =4; B)2 - 0,5°=0; 1) x?=2%7
45. CKinbKu po3B’sA3KiB Mae piBHAHHA:

a) 12 = 3; 0) 1+ 2*=0; B) 5 = 0; r) 3% = 4?

46. Yu mae po3B’sI30K HEPiBHICTH:

a) 10r>10; 6) 7* < -9; B) 5* < 0,5; r) 5 > —5; r) 4* < 0?
47. 3HaliTh KOpPeHi piBHAHHA:

a) 3* = 81; 0) 7*=1; B) 5 = 625; r) 6 = -2; r) 4~ =16.
48. Po3B’sa:KiTh HEpiBHICTS:

a) 3° > 1; 6) - <49; B)5*<125; 1) 15°>-2; ) 4% < 0,25.
A

49. 3HaigiTh KOpeHi piBHAHHA:

a) 2% = 4; B) 5% = 1; r) 2 = —4; e) e* = e;

0) 3* = 81; r) 5% = 5; o) 0,1* = 0,01; €) 0,5 = 0,125.
Posp’sokiTes piBHanua (50—52).
50. a) 3* "2 =2T; 0) 42* -1 = 16; B) 5**3 + 3 = 4; r) 2**1 =8,
51. a) 42 = 16; 6) 3" =27, B) 2% =32 r) 5% -1 =125,
52.a)3°%3=81; 6)2°*=16; B) 0,2°° =25; r) 64 5 = 216.

3BeiTh MpaBy Ta JIiBY YaCTUHU PiBHAHHS 0 CTEIIEHS 3 OJHI€I0 OCHOBOIO i PO3-
B’sKiTH #oro (53, 54).
53.a)2-4*=8""1; 6) 27 1=9*"1 ) (0,1)*=100; r) 0,42**1=0,16.

x 2x x x-3
54. a) (l) =l; 6) (g) :2; B) (l) :—4; I‘) (11) :E.
2 4 3 4 2 4 25

243
=

1 55. (8HO, 2008). Po3p’soxiTh piBHAHES 3" =

A B B T JI
PiBHAHHSA . x=-1 x=-0,5 x=0,5 x=1
He Mae KOpPeHiB
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20 Po3nin 1. MOKA3HMKOBI TA NOTAPUOMIYHI dYHKLIT

56. IIpu AKUX 3HAUEHHAX 3MiHHOI 3HAUEHHS BUPA3y JOPiBHIOE ONMHUILI:

a) 0,3°7% 6) 77 B) 5 1) 0,57 ) 419

Po3B’sKiTh piBHAHHS, BUKOPUCTABIIN CIIOCI0 BMHECEHHS 3a AYKKM CIIiJIBHO-

ro muHOkHHuKa (57, 58).
57. a) 3**1 + 3* = 108;
6) 272 + 2% = 5;
58.a)2-3*"1 4+ 3*"3=2383;
6) 52 + 11 - 5* = 180;

B) 2* — 2~ 2=12;

r) 3**2 4 3*+1 + 3¥ = 39,

B)3* "1 —-2-3*2=175;
r)5-0,5°"3+ 0,571 = 162.

PosB’sokiTh piBHAHHA 3aMiHoI0 3MimHOI (59—61).

59. a) 62* — 4 - 6* — 12 = 0;

0) 64* — 8 — 56 = 0;

a) 22 - 3.2+ 2=0;

6) 32* - 2-3*-3=0;

61. a) 100 — 11 -10*+ 10 =0;
6)4*—-9-2*+8=0;

60.

B) 9 — 8 -3°=0;
r) 7%+ 7 =8 T

B) 9% — 6 - 3¢ — 27 = 0;
r) 4* — 14 - 2* — 32 = 0.
B) 5% — 3 - 5* — 10 = 0;
r) 95 — 12 - 3% + 27 = 0.

Posp’sa:xiTe piBHAHHA i HepiBHicTD (62, 63).

62. a) 271 =16, 2°*1 > 16;
6) 32 =27, 32~ < 27T;
63. a) 9 = 27, 9~ > 27;

6) 8+ =16, 8 < 16;

Posp’skiTh HepiBHicTh (64—67).

B) 41 =32, 41 < 32;
r) 8+t2=128, 8*+2 > 128.
B) 3872x= 1’ 387295 < 1;
r) 435r =1, 43+5% > 1,

64. a) 3* > 1; 0) 42 < 0,25; B) 5* 1<125; 1) 5> -2; 1) T* <49,
65. a) 2* < 32; 6) 0,2* > 0,008; B) 10 < 0,001.
66. a) 5% < 25**+1; 0) 0,13 < 0,12*~3; B) T < m2* 3%,
2-x x x+3
67. a) 0,5xsl; 0) (E) >=; B) (l) < —4; r) (1) Slﬁ.
4 3 2 5 25
x 3
V] 68. (BHO, 2012). Posp’s3kiTh HepiBHIiCTD (%) <(i) .
T
A b B r I
oo L
(=85 +2) (85 +o) (=3 3) (= -3) '3

Posp’saxiTe HepiBHicTs (69—72).
a) 3x+2 — 3x < 8;

69.
70.
71.
72.

M 73.
74.

a) 51 + 5* > 150;

a) 22% — 2* < 0;

a) 4¥ — 2571 - 8 > (;

0) 3*+*2 + 3*~ 1 < 28.
6) 237! -3 <15.
6) 0,25* — 0,5**' =3 < 0.

6) 372 — 3% > 0.

(3HO, 2018). Po3B’saxiTh HepiBHiCTE 27 +27° >144.
Posp’sikiTh rpadiuno HepiBHICTB:

a) 2 > 4; 6) 0,5 > 8; B) 27* < 0,5.
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b
Posp’sokiTs piBuanmg (75—82).
75. a) 4* 2 = 2; 6) 9°°* =/3; B) 5% 1 =125.
x+1
76. a) 8% =22; 6) 0,421 = 0,16; 5) (V7) =409
o () (B) -8, g (2) 28T, SETEN
3 9 27 8 128 2l25) 250

molfen o) (Y
9 2 9 27 6 5
1 x—4 . g x. ﬁ x—%. 7 3—2x_ 3 4+3x
wa (3w o7 (T) 5 (5 ()

80. a) 8*1=5**1 £)13*"3—-112"*=0; B)5*-2%*=400; r)2*- 3% =324.
81.a)2°"1 4+ 321 -5-2+ 6 =0; 0) 3*1—-2.3*"1-4-3"2=17.
82. a) 73x+3 + 73x+2 + 73x+1 - 57; 6) 44x71 + 44x72 + 44x73 - 168.

[1 83. (3HO, 2011). AxomMy 3 HaBeZEHUX HUIKUEe IPOMIKKIB HAIEKUTH KOPiHB

piBHAHHSA 5“2=( 1 ) ?

125
A b B T I
(-3; -2] (-2 -1] (-1 0] (05 1] (1; 8]
Posp’sa:xkiTh piBHAHHA QyHKIioOHaJABHO-rpadgiuaum meromom (84, 85).
84. a) 5* =7 — 2x; 0) 2’”3=%.
85. a) 7 =10 — 3x; 6) 47 =%.

86. Ilpu AKWX 3HAYEHHAX 3MIiHHOI 3HAUEHHA BUpasy: 1) HOPiBHIOE ONWHWIILI;
2) He MEePEeBUIYE OAUHUITIO?

a) O,3x2—x; 6) 7x2—4; B) 5x(x+3); F) 0,5x2—3x+2; 1.4) 4\571.
Poss’saxite HepiBuicTs (87, 88). 1
87. a) 3705 . 3v"2 > 3; B) 8"-4"“3<E;
_ -2 1+ ]-
6) 0,5*77- 0,612 < 2; r) 2°°°4 x>§ \
88. a) 132+ - 13* < 12; B) 9* + 3**1 > 108; y
0) 3%**1 > 10 - 3* - 3; r) 4* + 2**1 > 80. \
89. Posp’sa:xkiTh rpadiuHO HEPiBHICTD:
2 921
a) 2°<—; 6) 0,5 > x + 3; B) 3* + x > 4.
x A
1 90. (3HO, 2013). BukopucroByoouu 300paskeHi Ha Ma- 19)

aoHKY 11 rpadiku QyHKIii, po3B’aKiTh Hepis-
HicTh 2* > —x + 3.
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91. MeraneBy KyJbKY, TeMilepaTypa Kol gopisuioe 120 °C, moMicTuan B IpUMi-
meHHA 3 TeMirepaTyporo mosiTpsa 20 °C. Yepes CKiIbKU XBUJINH TeMIlepaTypa
KyJbKu 0yae 84 °C, AKIo 3aKOH 0XOJIOIKEeHHS Tijla BUPAKaeThCs (DOPMYJIOI0
D =D, b*, ne D — pisuuiia Mixx TeMIepaTypoio Tijia, SKe 0XOJOIKYETHCH,
i TeMIIEpaTypPOIO0 HABKOJIUIITHBOTO cepefioBuliia; D, — MoYaTKoBa Pi3HUILA TeM-
mepaTyp Tija ¥ cepeloBUINA; { — Uac y XBUJINHAX; b i B — craii BequuuHM,
AKi 3ayierxaTh Big hopmu Tisa i marepiany? as manoro Tina b = 0,8, £ =0,1.

Bnpasu gna noBTOpeHHA

92. O6uucxiTH:
a) 81%7; 0) 3205; B) 2515 r) 100%°,
93. 3HaiixiTh 00sacTh BUBHAUEHHA (DYHKILI:

-1
a)y=-Tx+3; B)y=vx+4; 1)y=—7"-;
x°+4

— A2 . — 3 . — x
6)y_x _4’ P) y_ma JI) y_E'
94. Biacuuiisg eKo-Marasuuy IJIs IIBUAIIOL peasisaiii ceisol KamycTu OpOKKOJIi
@ cmouaTKy 3umsmia ii miny Ha 10 %, a motim 11e Ha 5 %. Koo Oyja mouaTKo-
Ba IIiHA KamIyCTH, AKIINO B Pe3yJbTaTi 000X 3HUKOK BOHA CTaJa KOIITYBaTU
85 rpu 50 K.?

§ 3. JlorAPUdMU TA NOTAPUDMIYHI GYHKLIT

1. Jlorapugmu. HeBaskko mepeKoHaTHCHA, IO PiBHAHHA 2° = 4 Mae KOpiHb
x = 2, a piBHAHHA 2* = 8 — KOpPiHb X = 3. A AKUI KOpiHb Mae PiBHAHHA 2% = 57
3a gomomoroio rpadiyHOro METOAy MOKHA MePeKOHATHUCS, 1[0 BOHO MAa€ €IUHU
po3B’a30k (maji. 12). I1e uucio Ginbine 3a 2 i MeHIre 3a 3, ajie IK HOT0 3amucaTu?

Hexaii uncio a gomaTtHe i BigminHe Big 1. fIKImo piBHicTE a®= b npaBuUJIbHA,
TO UMCJIO @ Ha3WBAIOTH J02apu@mom ducaa b 3a OCHOBOIO d.

Jlorapudm umcaa b 3a 0CHOBOIO a MO3HaUYalOTh log, b.

A
v y=2r Jlorapudgmom uucia b 3a ocHoBow a (a > 0 “
y=5 6T i a # 1) Ha3UBAIOTh MMOKA3HUK CTEMEeHs, 10 AKOTO
Tpeba migHEeCTH YmCiIo a, 100 micratu b.
i
! ITpuknadu: log, 8 = 3, 60 22 = 8;
91 ! log, ;16 = —4, 60 0,5* = 16.
| OcHoBoI0 Jorapudma MoKe OyTH HOBiJIbHE JOJaTHE
! YH1CJIO a, Kpim 1. 3 piBHOCTI a* = b BUILJINBAE, 1110 KOJIU
-2-10 1 2 3 « YLICJIO a JojgaTHe, To 1 b qogaTHe. OT:Ke, AKIIO YKncyo b He
Max. 12 monaTHe (Binm’emHe abo mopieHioe 0), To log, b He icHyE.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



& 3. JloraPnoMmM TA NOTAPUOMIYHI GYHKLIT 23

Iamumu cooBamu: npu Oyab-AKift ocHOBL a, ne a > 0 i a # 1, icHye Jorapudm
KOYKHOTO JONATHOTO umcia. Jozapupm 6i0°emH020 Yucaa i HYas He iCHYE.
Kopucuo mam’sararu, 1o ajas xKoxuoroa > 0ia #1
log, 1 =01ilog, a =1 (uomy?).
3HaxoA:KeHHd JorapudMa yuciia Ha3uBalTh Jozapupmyeanuam. 1sa onepa-
1isg obepHeHa M0 omeparllii migHeceHHs M0 CTeleHsA 3 BifMOBiIHOI OCHOBOIO.

IlinHeceHHA M0 cTeleHs Jlorapu¢gpmyBaHHSI
25 =32 log,32 =5
(J5) =25 log - 25=4
0,13 = 0,001 log,, 0,001 =3
3a osHaueHHAM Jorapudma, SAKIIO u

a* =b, To o = log, b. Lle pisui 3anucu
Tiel camol 3ayesXHOCTi. 3 HUX BUILJINBAE

. . 1
PiBuicts a'%*’ = b HasuBaOTH

N OCHOBHOIO JIOrapu(pMiuHOI0 TO-
piBHicTs a***” =b. TOKHiCTIO.

Boua mpasuibHa s OyAb-AKUX JO-
matHEuUX a i b, a # 1.

ITpukaadu: 2°%* =382; (\/3 )10% ? 25; 0,1°%:1%%1 =0, 001.

3a JOoTIOMOTOI0 OCHOBHOI JTOTapu@MiuHOI TOTOKHOCTI Oy Ib-AKe T0JaTHE YHUCIIO
MOXKHA IOJATU y BUIJIANLL CTElleHd, IO Ma€ 3aaHy OCHOBY.

Hpuknadu: T=5°7; 7=12"27; 7=0,5°%",

s 6yab-aKuX TOAAaTHUX SHAUEHD X, Y, A, a # 1,1 p € R BUKOHYIOTbCA PiBHOCTI:

HoBenemo meprry 3 WX piBHOCTEN. u
Hexaii log,x =milog,y =n. Toxia™=x 1. log,(xy) = log, x + log, y;
ia"=y, sBigKU @™ * a" = xy, abo a™ " = xy.

Tyr m + n — norapudm uucaa xy
3a OCHOBOIO a, To6TO log,(xy) =m + n =
=log,x + log,y. A me it BuMmaramocs mo-
BECTH.

IloBeeHy BJIACTHBICTH KOPOTKO (POPMYJIIOIOTE TakK: Jorapudm To0yTKY TO-
piBHIOE cyMi JorapudMiB MHOKHUKIB.

AmHajioriuHo MOJKHAa HOBECTHU ¥ iHIII TBepAKEeHHS IIPo Jiorapudm apoody i Jo-
rapudM crerneHs (JOBeIiTh CAMOCTIITHO).

dopmyau 1-3 MoKkHA BUKOPUCTOBYBATH i cIIpaBa HAJiBO.

ITpurnadu: log,,3 + log,,4 = log,5(3 - 4) = log,,12 = 1;

2. log, ~=log, x-log, y;
y
3. log, x? = plog, x.

log, 50—log, 2=1log, 5—20 =log, 25=1og, 5 =2.

Oco006JI1BO YacTO BUKOPUCTOBYIOTH Jiorapudmu 3a ocHoBamu 10 i e, ix Hasu-
BAIOTh decaAmKo8uUMU i HamypaavHumu nozapudpmamu. 3amicts log;, a i log, a
nuinyTh BigmoBiguo 1g a i In a. TobTo:

log,, a =1g a — decamrosuil nozapugm;
log, a = In a — nHamypanvruil K02apum.
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3a IOIIOMOroI0 BJACTUBOCTEH Jiorapu@MiB i TabauIh Jorapu@MiB yIpPOIOBIK
KiJIbKOX CTOJIITH yYeHi CIIpOIllyBaju IPOMisfKi obumciaeHHs. AKe orapudmu
IAl0Th MOKJINBICTD MHOMKEHHS UMCeJI 3aMiHUTH JOJAaBaHHAM IX Jorapu@Mis, [i-
JeHHsS — BigHIMaHHAM, IiJHECEeHHSA OO0 CTeleHd — MHOMKEeHHAM Torlo. TiabKu
y apyriii momoBuHi XX CT., KOJIU 3’ IBUINCA KaJbKYyJIATOopU Ta immri EOM, morpeba
B JIoTapu(pMiuHNX 00UMCIIEHHAX Bigmaaa. Bigiimiu B icTopifo TaKoX criemiaabHi
Jorapu@MiuHi JiHIKM, AKUMU iHXKeHepU Ta BUEHi KOJUCH KOPUCTYBAJIUCA AJIA
oburcaeHsb. IIpore orapudmivnai PyHKILII it Tellep BUKOPUCTOBYIOTH JOCUTH YaCTO.

2. Jlorapudmiuna dyaruis. [Ipukaanu Jsorapudmivaux GyHKIii: y =log,x,

y = log, 5 x. Ix rpagiku mozano Ha MamoHKY 13.
n YA
DYHKI[I}0 HA3WBAIOTh JIOTaA-
pudmiuHOIO, AKIITO i1 MOIKHA
dagatu ¢opmysoio y = log, x, 21
Ile X — apryMeHT, a — JoJaTHe

y = log, x

i Bigminmne Big 1 mame mificue H

YKCJIO. >
(0] x

T'padikm orapudpmivHIX QyHKITIH =1

He 000B’A3K0BO OyIyBaTH 3a TOUKA-
mMu. Buapiaerbesd, 1mo rpadik QyHK-
uii y = log, x cumerpuunuit rpadgiry
dyHKII y = a* BitHOCHO GiceKTpucu Mau. 13
IIePIIIOro KOOPAMHATHOTO KyTa. AsKe
piBHOCTi ¥y = log, x i V= x BuUpasKalOTb OAHY W Ty camMy 3aJIeKHICTh MiK 3MiH-
HUMU X i y. Ko B Apyrif i3 mux piBHOCTel MOMiHATU X Ha Y, a Y Ha X, TO Iie
piBHO3HaAUHO 3aMiHi oci x Biccio y i HaBnaku. Taki pyurmii, ax y =log,x iy = a”,
Ha3MBAaIOTh oO0epHeHumu. I1o0yaytiTe B OgHil cucTeMi KoopaArHAT rpadiku QyHKITi i
y=log,xiy=2"Ta nepekoHnaiirecs, 1110 BOHU CUMETPUYHI BiTHOCHO IPAMOI y = Xx.
Haituacrine poarasgaioTs Jorapudmu 3 ocHoBamu e i 10. I'padiku pyHKITiN
y=1In x iy =1g x 3o6pakeHo Ha MaaiOHKY 14.

y =logy; x

YA
3._

Maua. 14
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Chopmynioemo ocHo8HI 8aCcMUBOCMI A02APUPMILHUX QYHKUILL.

1. O6sacts BusHaueHHs PyHKIII y = log, ¥ — TpOMiKOK (O; +<><>).

2. O6sacTh 3HaUeHb — MHOMKUHA R.

3. DYHKIIiA 3pocTae Ha Bcili objacTi BUsHaueHHs, AKI0 a > 1, i cmagae,

Ko 0 <a < 1.

4. dyuKIiag Hi mapHa, Hi HemapHa, Hi mepioguyHa.

5. 'padik xoxkHOI Jorapudmiunoi GyHKIII mpoxoauTs uepes Touky A(1; 0).

3BepHiTH yBary Ha TBePAKeHHs:, AKi BUIJINBAIOTh 3 MOHOTOHHOCTI jJtorapud-
miuHOI QyHKIII y = log, X i BUKOHYIOTBCA AJd BCiX X 3 il o6yiacTi BUBHAUEHHA:

1) axmo a > 0, a # 11 log, x, = log, x,, TO x; = X,;

2) axmpo a > 11ilog,x; > log, x,, TO x; > x;

3) akmo 0 < a < 11ilog,x, > log,x,, To x; < x,.

IToxkasamkoBi Ta sorapupmivai GyHKIII FOCUTH 3PYyUYHI AJIA MOJENIOBAHHA
mporieciB, MOB’A3aHUX 31 3pPOCTAaHHAM HaCeJeHHs, KalliTajay, PO3MHOMKEHHAM
OaxTepiii, 3SMiHOIO aTMOC(hEPHOTO TUCKY, PAli0OAaKTUBHUM PO3Ia[OM TOI0. Tomy
iX Y4acTO BUKOPUCTOBYIOTH JIJisi PO3B’sI3yBaHHA IIPUKJIAIHUX 3a7adu.

NepesBipTe cebe

1110 HasuBaoOTh JJorapu(MoM Urcja a 3a 0CHOBOIO b? fIK fioro 3amnCyOTh?
fKoro Mo:ke OyTH OcHOBa Jiorapupma?

Yu icuye gorapudm Big emuoro uuciaa? A Hyaa?

SKy piBHiCTH Ha3WMBAIOTh OCHOBHOIO JIOTapu(MiUHOIO TOTOXKHICTIO?
Yomy gopiBHIOE jJorapudm Ho00yTKY? A yacTru?

AKi sorapudmMu Ha3WBAIOTH HECATKOBUMU? A HATypaJbHUMU?
Chopmy.rioiiTe o3HaueHHs JorapudMiuaol GyHKII.

fAxa obsacTs BU3HaAUeHHS Jorapu@MiuHoi pyukIii? A o6yacTbh 3HaUEHb?
El Yepes aky roury nmpoxoauth rpadik Ko:kHOI jgorapudmiunoi QyHKIiI?
3a akoi ymoBu JorapudMiuHa GpyHKIig spoctac? A 3a Kol — cmagae?

BERENENE

BuKoHaemo pasom

1) OGumcrits: a) 3lg 5 + 0,5lg 64; 6) 257%™,
Po3g’a3aHHA. a) 3lg 5 + 0,51g 64 =1g 5% + 1g 64°°=1g 125 + 1g 8 =1g 1000 = 3;
6) 2510510810 _95. (9508 )51 _ g5, 5lss10 _95.10=2, 5,

2) 3HaiiziTe x 3a norapudmom: log,; x = 0,5log,sa — 2log, ;b +log,;c.

Poseasanns. log,, x=0,5log,, a—2log,, b+log,, c=log,, a®’ —log,, b* +

Jac Jac Jae

+log,, c=log, RS Ockinpku log,, x=log,, T TO x = ol
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BuaigiTe obnacTs BusHaueHHs QyHKIIl y = 1g(2 + x — x2).

Po3B’a3AHHA. O61aCcTIO BUSHAYEHHA JJOrapu@MiuyHol QyHK-

uii e mpomiskox (0; +eo), ToMy 2 + x — x* > 0 aGo + +
x?2 — x — 2 < 0. Kopeni piBusiaaa x2 —x —2=0 -1 9 x
nopiBHiOIOTH —1 i 2, TOMy MHOMKMHaA PO3B’A3KiB
HepiBHOCTi (MaJs. 15) Taka: Max. 15
-1 < x <2 ab6o (—1; 2).
4) ITopiBraiiTe ynuciaa log,, 9 i log,; 0,9.
Po3e’a3anHa. @yuknia y = log,, x — cmagsa, 60 0,1 < 1.
Ockinprnu 9 > 0,9, To log,, 9 < log,,0,9.
BukoHaute ycHO
95. Bigomo, 110 3° = 243. Yomy mopiBuioe log, 243?
O6uwucaites (96—98).
96. a) log, 4; 6) log, 32; B) log, 0,5; r) log, 8; r) log, 2.
97. a) log, 3; 0) log, 81; B) log,; 27; r) log; 1; r') log,; 9.
98. a) log, ; 2; 6) log,; 1; B) log,;0,5; r) log, 54; r) log, 5 8.
99. CopocriTs Bupas:
a) 3log3x; 6) 7log7(y+1); B) 3210g3x; 1") 4glog7(y+1).
100. 3uaiigiTe x:
a) log, x = log, 15 — log, 3; B) log, x = log, a + log,c;
6) log, x = 0,5log, 64; r) log, x = 2log, a.
101. 3pocTarouoio UM CIALHOI € PYHKIiA:
a) y = log,sx; 0) y =1n x; B) y = log, x; r)y=Ilg x?
102. YKaxiTe 0ob6jacTh BUSHAUEHHSI (PYHKILII:
a) y = log,(x — 3); 0) y = In(x + 1); B) y = log, x2.
A
103. 3maiigiTe gorapudmu unucesa 1; 2; 4; 8; 16 3a ocHOBOIO 4.
104. O6uucaite: 1g 10; 1g 100; Ig 1000; In e; In €2,
105. IToxaxiTs, 110:
a) log, 16 = 4; 6) log; 125 = 3; B) log ;81=8.
106. 3anumiiTs 3a HOIOMOIO0 JIOTapU(MiB CIIiBBiJHOIIIEHHS:
a) b* = 625; B) 415 = 8; r) 102 =0,001;
6) 9%° = 3; r) 6°=1; o) a®* = c.
107. Po3B’sa:KiTh PiBHAHHA:
a) 3* = §; 0) 7 = b5; B) 125* = 6; r) 4* = 6.
108. 3anumiTe 3a LOIIOMOIOI0 IIOKA3HUKA CTEIleHs CIIiBBigHOIIEHHS:

1
a) log; 81 = 4; B) log,, ZZE; r) log; 2x = 2;
0) log, 64 = 6; r) log, x = 3; o) log,49 = 2.
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109. Yu npaBuJbHa PiBHICTH:

a) log ; 9=4; 6) log, ;4 = —2; B) log,/3=0,25?
O6uncaits 3Hauenua supasy (110, 111).
110. a) 5", B) 0,3%%%0:%3, r) lg 300 — lg 3;
6) 1,2%2"; r) log,; 3 + logy; 5; ) In 3¢ — 1n 3.
111. a) log; 2 + log;4,5;  B) 3log, 6 — log, 27; r) 1g27-1g3,
lg15-1gbh
In18+1In8
0) log;4 — log;0,8; r) log, 39 — 2log,; 10; In) Pn2tlng "
] 112. (3HO, 2018). O6unciIiTh 3HAUEHHS BHPA3Y log; 45 + log; 900 — log; 500.
A b B r I
1
7 4 3 27 log; 445

113. 3amoBHiTH TabsmuIo i mMobyayiiTe rpadir GyHKILI y = loggx.
x 0,25 0,5 1 2 4 8
y = logg x

114. BukopucToByoun MaJioHOK 16, 3sHalAiTh HAOAM:KEeHI 3HaUeHHSI QYHKIIl
y = log, ;x y Toukax 3 abcuucaMu:
a)l; 2; 3; 4; 5; 6; 7; 0) 0,4; 1,4; 2,5; 3,8; 6,25.

Mau. 16

115. BukopucToByoun MaJiOHOK 16, yCTaHOBiTH, IpU AKWX 3HAUYEHHAX apry-
MeHTy X 3HaueHHA QYHKIHIi y = log, ; x HopiBHIOE:
a) —1; -2; -3; 0; 1; 2; 6) —0,5; -2,2; 0,4; 1,4; 2; 2,2.
[V] 116. (3HO, 2017). YKaKiTh IPOMIKOK, AKOMY HAJIEIKUTH YICIIO log, 9.

A B B T i |
(0; 1) (1; 2) (2; 3) (3; 4) (4; 5)
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117. Yu npoxoxuts rpadik dyHKIil y=log J3 X depes TOUKY:

a) A(6; 27); 6) B(27; 6); ) C(+/3;1)?

118. 3HaigiTe a, Koau BigoMmo, 110 rpadik GyHKII y = log, X TpoXoauTh uepes
TOUKY:
a) M(8; 3); 06) M(8; —3); B) M(121; 2); r) M(81; —4).

V] 119. (3HO, 2016). OGunciTs 3HAUeHHA QYHKIHT = logl (x2-7) y Tourtti x, = 4.

3

A B B T i
-1 -2 2 3 0,5

120. 3maiigiTs obJsacTh BusHauUeHHA (QYHKITIT:
a)y=log;2x; 6)y=In(x—-38); B)y=Ilogy(x+5); r)y=Inl - x).
121. YcraHOBiThH, AKa 3 HepiBHOCTeH icTUHHA:

a) log; 5 > log; 3; B)lg 1 <lg 4; r) log;9 < 2;
0) logLSSlogl%; r)In 5> 1n 0,5; n) log,,1 > 2.
5 5
b
122. 3uanigiTe jgorapmudm 3a OCHOBOIO 3 UHCJIA:
a) %; 6) 729; B) ¥9; r) %; r) 8.

123. ITopaiiTe uncaa —2; —\/5; -1;-0,5; 0; 0,5; 1; \/g; 2 y BUrJIaAi Jorapudma
3a OCHOBOIO:
a) 5; 6) 0,1; B) 11; r) 2,5; r) V5.
124. CopocriTh Bupas:
a) 24log23; 6) 9log35; B) 81°g27; r) 5710g54; r) 101—1g5; I) e2-In2,
V] 125. (3HO, 2013, 2015). OGuncIiTH:

a) ( /—20 )2+log2016; 6) %.2310&7.

3HaigiTe x 3a manum Jgorapudmom (126, 127).

1
126. a) log, 27 +log, §=10g5 x; B) log; 120 — log,; 15 = log; x;

1
6) log, x=§log5 8-2; r) logy, x = 1 + log,, 10.

127. a) log; x =1 — log, 2 + 0,5log,; 100; 6) log;x =2 — 0,5log;4 — log, 5.
128. Bpaxosytouu, 1110 log, b = 8, 06UnCTiTH:

b
a) log,(ab); B) log, —; r) log, vab;
a
2
6) log, -'; r) log,(a%); ) log, (ab)s .
V1 129. (BHO, 2014). fIxmo nogatHi yncna x i y 3aJ0BOJILHAIOTH YMOBY *_ 16, To:
Yy
+
a) xy_ e} 6) log, x — log,y = ... .
y
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130. IIposorapudmyiiTe OCHOBHY JIOTaPU(PMiUHY TOTOKHICTH 1 JOBEIiTH, IO
log, b
log,a’
131. IToscHiTH, AK CIPOCTHUJIMN BUPA3:
log;6 - logs 7 - log; 8 - logg 9 = log, 6
132. O6uuciTh:
a) log, 3 - log; 4 - log, 5 - log; 6 - log, 7 - log; 8 - logg 9 - log, 10;
6) lg 2 : (log; 4 - log; 5 - log,; 6 - logg 7 - logy 8 - log,, 9).
133. (8HO, 2005). O6unciaits: log, 3-log; 4-log, 5-log, 6-log, 7-log, 8.
134. loBexith, mo Koau a > 0,a#1,b>0,b# 1, ToO:
a) log,b - log,a=1; 6) log,,b"=log,b; B)a®"=10%* 1) lg_azln_a.
135. YKaxiTh 00acTh BU3HAUEHHS (QYHKILIL: lgb Inb
a) log,(3 — 5x); 6) 1g(9 — x?); B) In(x? — 2x — 8 ); r) log,(x? — 4).
136. ITopiBHsAlTEe 3 HyJIeM YucJa:

log, b= sea>0,a#1,b>0,c>0,c#1.

log; 7 log,8 log,9 _
log, 6 log,7 log,8

log, 9.

a) log, 5 5; B) log, 0,5; r) log,; 7; e) log, J3;
6) log,50,1; r) lg 4; ) logﬁ 50; €) In 0,01.
137. IlopiBHsAMTE 3 OAUHUIICIO UKCJIA:
a) log,, 3; 0) log, 14; B) logys 128; r) log,e.
ITopiBuatiTe uucaa (138, 139).
138. a) log, 0,4 i log,0,6; B) log,, 1,4 i log,,4,1;
0) log, 3 i log, m; r) log, ;e i log, ;.
139. a) log, 0,4 i log,,0,4; B) log,,4 i log, 1,6;
6) log,3 i 1n 0,01; r) log,; 0,7 1 1g 4.
140. Ha maaouky 17 300paxerno rpadiku GyHK- v A
uit y =In x, y =1g x ta y = log, x. Ycra- 9l I
HOBITBH BiIHDOBiZHICTh MiK IMUMU (PYHKITiA- I
mu i gimiamu I, II, III. ITobyayiiTe rpadik 1+ I
GyHKITII: . . | -
a)y=38+Ilgx; ry=2+Inx; o) 1 2 3 4 x
0) y = 2Ig x; y=-1+1n x; _1..%
> y_lglxl’ o y_lln.Jfl' Mau. 17
141. ITo6yayiiTe rpadik QyHKILI:
a) y = log, x; B)y=2+logzx; 1)y =logy(x — 1);
6) y=log, x; r) y = —log; x; 7)) y = loggs(x + 2).
4

BnpaBu ansa noBTOpeHHA

142, Ilo6ynyiiTe rpadik GyHKINII:
a) y = 2% 0)y=2"1 B)y=2"+1; r) y=2".
143. Po3B’aKiTh HEepiBHICTD:
a)8x—3>5bx+6; 0)Ty—13<5y—9; B)Tx2—5x—-2>0; 1) x?-6x—55<0.
144. Bu maete moxkausicTs mokJgactu y 6ank 5000 rpu mixg 15 % 3 xamitauti-
samieo. Ky cymy Bu oTpumaceTe depes 3 poxu? A uepes 5?
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8 4. JIorAPUGMIYHI PIBHAHHA TA HEPIBHOCTI

“ Posrananemo piBusHHS: log; x = 2;
PiBHAHHA Ha3WBAIOTH JOTa- lgx +1g4=2;InBx - 2)=1 - In x.
pudMivyHEM, AKIIIO Horo 3MiHHL Ix masuBaloTh JOrapudMivHEMH.
BXOAATH JIUIIle IiJf 3BHAKU JIoTa- Hatinpocrimumu JjiorapudMivHAMU
pudmis. PiBHAHHAMEN HAa3WBAIOTh PiBHAHHSA BUIY

log,x=b, nea >0, a#1.

3a o3HaUeHHAM Jiorapudma, Ipu Oyab-AKOMY AificHOMY b Iie pPiBHAHHSA Mae
€IMHUNA PO3B’SA30K: X = a’.

Posp’sisyBaHHA iHIIINX JOrapu@MivHUX PiBHAHD I'PYHTYETHCS HA BJIACTUBOCTIX
gorapudmivHol QPYyHKITII, 03HAUEHH] Ta BJIACTHUBOCTAX JioTapudma.

PosB’a3yroun JorapudmMiuHi piBHAHHS, IIOTPiOHO BCTAHOBUTH 00JIACTH JOITYCTI-
MUX 3HAUEHDb PiBHAHHSA a00 3MiICHUTY IEPEeBipKY OTPUMAaHIX KOPeHiB. [ Haimpo-
cTiImx Jiorapu(MiyHIX PiBHAHD, IKi pO3B’A3YIOTH HAa OCHOBI O3HAUEHHA Jorapudma,
00JIaCTh MOMYCTUMUX 3HAUEHb MOXKHA He BCTAHOBJIIOBATU (BUKOHYIOTHCA PiBHO-
CWJIbHI IepeTBOPEHHS PiBHAHD), a IIepeBipKy 0arkaHO POOUTH AJIsI CAMOKOHTPOJIIO.

s morapudmivHuX PiBHAHD HEMAaE 3araJJbHOI0 METOAY PO3B’ I3yBaHHS, IIPOTE
MOJKHa BUOKPEMUTHU KiJIbKa I'PyN PiBHAHB, AJIA PO3B’A3yBAaHHA AKUX BUKOPUC-
TOBYIOTH II€BHi crmoco0u. PoariasiHeMo 11i crrocobu Ha KOHKPETHUX MPUKJIALAX.

I. 3a o3HaueHHAM Jorapudma.
Ilpurnad 1. Po3B’s:KiTh piBHAHHA
log,(x? — 4x + 12) = 3.
Poszsé’aszannsa. 3a ozHaueHHAM Jjorapupma, 22 = x2 — 4x + 12. Orxe,
x2—4x+12=8, x> - 4x +4=0, sBigxu (x — 2)2=01ix = 2.
ITepesipra. log,(22 — 4 - 2 + 12) = log, 8 = 3.
Bionosiov. 2.

II. 3a BaacTuBocramu Jgorapudmis i sorapudmivnoi GyHKIii.
Ilpurknad 2. Po3B’s:KiTh piBHAHHA
log,(x — 3) + logy(x — 1) = 3 + log,(x — 4).

Pozs’szanus. Ckopucraemocs Biaactuoctsamu jorapudmie 3 = 3log, 2 = log, 23,

log, a + log, b = log,(ab) Ta 3anuIteMo piBHAHHSA y BUTMIAAL
logy((x — 3)(x — 1)) = log,2%(x — 4).
BurkopucToByroun BjaacTuBOCTi JorapudMiuyHol GyHKIiI, 3HAX0AUMO:
(x—3)(x—1)=8(x —4).

Orsxe, x2 — 4x + 3 =8x — 32, a6o x2 — 12x + 35 =0, 3BigKu x, = 5; x, = 7.

Ilepesgipra. dAxiio x = 5, 1o logy(b — 3) + logy(b — 1) = 3 + logy(b — 4),
log,2 + log,4 =3 + log,1,1 +2=3, 3 =3.

Arimo x =7, To logy(7—3) +logy(7—1)=3 +log,(7 — 4), log,4 +1og,6 =3 + log, 3,
log, 24 = log,(8 - 3), 24 = 24.

Bidnosidv. 5; 7.
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III. YBemeuusa HOBOI 3MiHHOI.

Barato moxkasHMKOBUX i JorapudmiuHumx piBHAHL 3aminow a’™ = y abo
log, f(x) = y Mmo:kHa 3BecTH A0 aiaredpaidyHOrO PiBHAHHSA 3 HEBiJOMUM Y.

ITpurnad 3. Po3B’skiTh piBHAHHA

(g x — 6)1 + 5(1g x + 2)1 = 1.

Posg’asanns. 3aminusiiu 1g x Ha y, gicTaHeMO PiBHAHHA

KOPEHAMHU SKOTO €: Y, = 2; Y, = 8.

5
+
y-6 y+2

’

Or:xe, lg x; = 2 a6o 1g x, = 8, 3Bigku x; = 100; x, = 108,
IlepeBipka mokasye, 1[0 061/ Ba SHAUEHHS 3aJ0BOJLHSIOTH DiBHAHHA.

Bidnosids. 100; 108.

IV. T'padiunuii cmoci6.
Ilpurnad 4. Po3s’ss:xiTh rpadiyHo piBHAHHA
log,x =3 — log, x.

Poszg’sazannsa. Ilodbyayemo B ofHiN cucTe-
Mi KoopauHaT rpadiku GyHKIiH y = log, x
iy=3 - log,x (man. 18). fx 6aummo, rpa-
diky mux (QYHKIIA mepeTWHAIOTHCA B TOUILL
3 abcrucoro x = 4. IIo6 mepekoHaTHUCHA, IO
X = 4 — KOpiHb JAaHOTO PiBHAHHS, 3pPOOUMO
nepesipkry: log,4=3 —log,4,1=3-2,1=1.

Bionosiov. 4.

SArmio B jorapudmivHOMy PiBHAHHI 3HaAK
PiBHOCTiI 3MiHUTH Ha 3HAK HEPiBHOCTi, TO JIic-
TaHEeMO JorapudmMiuHy HepiBHICTb.

Ins posB’A3yBaHHA JoTapuOMivHUX
HepiBHOCTEell BUKOPUCTOBYIOTH Ti cami
MeTOAM, IO I AJsa Po3B’A3yBAHHSA JoOTa-
pudMivHIX PiBHSAHB.

Haitnpocrinri sorapudmiuni HepiBHO-
cri Bugy log,x > b um log,x < b, a > 0,

Mau. 18

HepiBHaicThr Ha3mBaIOTH JI0-

rapudMiuyHOIO, AKIIO il 3MiHHI
BXOJATH JIUIIIE TiJl 3HAKU JioTra-
pudpmis.

a # 1 po3B’sA3yI0Th, BUKOPUCTOBYIOUM MOHOTOHHICTH i 00JlacTh BU3HAUEHHHA

Jorapudmiunoi pyHKIiI, a came:
1) sgmo a > 11 log, x > b, To x > a’

2)akmo 0 <a<1lilog,x>b, 100 <x <a’.

IIpuk.nad 5. Posp’s:xiTh HepiBHicTB log,; x > 3.

Poss’azanuna. Ockineku 3 = log,; 0,52, To log,; 5x > log,; 0,5°. ®yukuia
y = log,; x Ha BCi#t obnacti BusHauennsa (0;+0) cmagae, 60 0,5 < 1. Tomy
x < 0,53, BpaxoByiouu ob61acTb BusHaueHus, maemo: 0 < x < 0,125 a6o (0; 0,125).

Biodnosids. (0; 0,125).

ITpukxnad 6. Po3p’s:kiTh HepiBHicTh 1g(x — 1) + 1g(8 — x) < 1.

Pos6’a3annsa. 3HaliLeMo cIoYaTKy 06JIacTh JOMMyCTUMUX 3HaUeHb x. Cucrema
HepiBHOCTe x — 1 > 01 8 — x > 0 mae mHOKUHY po3B’askiB (1; 8). Ha miii
MHOXKWHI JaHa HepiBHicTb piBHOCHIBHA HepiBHOCTI 1g((x — 1)(8 — x)) < 1, ab6o

(x — 1)@8 — x) < 10, sBigxu x2 — 9x + 18 > 0.
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MHOHMHOIO O3B’ ABKiB yTBOPeHOI KBagpaTHOI HepiBHOCTI € (—o0; 3)U(6; + o).

Bpaxosyiouu, mo xe&(1;8), aicranemo: (1; 3)U(6; 8).

Bidnosids. (1; 3)U(6; 8).

NepesipTe cebe

DEBENE

ki piBHAHHSA HasWBaAIOTH JorapuMivHUMET?

fKe piBHSHHS Ha3MBAIOTL HANIIPOCTIiIIIM Jorapu@Miuamum?

CkijJbKU po3B’A3KiB Mae HalmpocTiie Jorapudmiuae piBHAHHA?

AKi cmocobu pos3s’sA3yBaHHSA JOTapUPMIUHIX PiBHAHL BU 3HaETe?
ki HepiBHOCTI Has3MBawOTH JorapuhmivHUME?

AKi cmocobu pos3s’sA3yBaHHSA Jorapu@MiUuHIX HepiBHOCTEH Bu 3HaeTe?

BuKoHaemo pasom

1)

Posp’sokiTs piBuanug In(x — 8) + In(1 — x) = 1.

Po3B'a3aHHA. 11106 In(x — 8) i In(1 — x) MmaJu 3micT, mOTPidHE OJHOYACHE BUKOHAHHSA

2)

HepiBHOCTEH ¥ — 8 > 0i 1 — x > 0. Cucrema Mux HepiBHOCTEHN PO3B’A3KY
He mae. Tomy 3azaHe piBHAHHA TaKOMK He Mae pO3B’A3KiB.
Posp’saixiTs piBaanusa log, log, log; x = 0.

Po3s’a3AHHA. Tlepenuiemo piBHaHHA Tak: log;(log, log; x) = 0.

3)
Po3g’a3anna. Hexait log,; 5x = y. Toxi y?> — 4 > 0 abo

Yucio, 10 CTOITH y AYMKKAX, 3a O3HAUEHHAM Jiorapudma, mopiBHioe 5°,
To6T0 1. Maemo: log,log;x = 1.

3amnuiiemo 1e piBHaHHA TaK: log,(log; x) = 1. 3Bigcu micraemo: log; x = 4,
abo x = 3* = 81.

. . . 2
Posp’saxite HepiBricTs logy, x—420.

(y — 2)(y + 2) 2 0. IIro HEPiBHICTH 3aOBOJBHAIOTH
3HAUeHHS Y > 2, a Takox y < —2 (mau. 19). Maa. 19
Hexaii log,; x > 2, sBigku log, ; x > log, ;0,5%, 0 < x < 0,25.

Sxmro log, ; x < -2, To log,; x < log,;0,57%, x > 4.

Orxe, MHOKUHA O3B’ sA3KiB HepiBHOCTi: (0; 0,25]U[4; +0).

4) Posp’smxits mepismicts lg(x + 3) +1g 2 < 2lg x — lg(x — 4).
Po3B'a3AHHA. O6G1aCTh JOIIYCTUMUX 3HAUYEHD: (4; + oo). ITepenecemo lg(x — 4) 3 mpa-

BOI YaCcTMHU HEPiBHOCTI B JIiBy Ta MepPeTBOPUMO YTBOPEHY HEPiBHiCThH, BU-
KOPUCTOBYIOUM BJIACTHBOCTI Jorapu(Mis:

lg(x + 3) +1g 2 + Ig(x — 4) < 21g x, 1g(2(x + 3)(x — 4)) < 1g x2.

3Bigcu 2(x + 3)(x — 4) < x2, a6o x2 — 2x — 24 < 0. MuoXuHA PO3B’A3KiB
OCTAHHBOI HEPIBHOCTI — Ie IPOMiKOK (—4; 6).

Bpaxysasiiu 061acThb OIYCTUMUX 3HAUEHDb, 3HANIeMO MHOKUHY PO3B’ A3KiB
sanmanoi HepiBHocti: (—4; 6)(4; +0)=(4;6).
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BuKoHanTe yCHO

Posp’s:xkiTh piBHAHHA (145—148).

145. a) log; x = 1; 6)Inx=1; B) log, x = —1.
146. a) 1g x = 0; 6) log, x = 2; B) log, x = 2.
147. a) In x = —1; 0) log,, x = —2; B) log, xz—%.
148. a) log, 16 = 2; 6) log,.5 =-1; B) log,81 = —4.
Posp’sa:xiTe HepiBHicTs (149—-151).
149. a) 1g x > 1g 2; 6) In x <In 2; B) lg x? <1g 9.
150. a) log, x > 2; 0) log, x < 3; B) lg x < 0.
151. a) logy,x > 1; 0) logy,x < 0; B) logy; x > 2.
A

3HaiIiThL KOpeHi piBHAHHS, BUKOPUCTOBYIOUN O3HAUeHH Jorapudma (152—156).
152. a) log,(x — 3) = 4; 0) lg(x + 5) = 2; B) In(2 — x) = -3.
153. a) lg 2x = 4; 6) lg x% = 4; B) 1g%=3.
154. a) log(x — 1) = 2; B) log,(x?2 — 1) = 3;

6) log,(x? + 3x) = 2; r) log.(x? — 2x + 6) = 2.
155. a) logy(x + 5) = 1; B) log,(x? + 2) = 3;

0) log,y(x? + x) = 1; r) log (16 — x3) = 3.

156. a) logl (1-2x)=-2; B) log,;(83x — 1) = 3;
2
6) log,s(x* — 8x) = 0,5; 1) log,, (4x+1)=2.
157. (3HO, 2017). fdxomMy OpOMiKKY HaJIE;KUTHb KOPiHb PiBHAHHS:
a) log; x = —2; 0) log, x = 2log, 3?

A b B r Ji |
(0; 2] (25 4] (4; 6] (6; 8] (8;10]
BukopucroByiouu BiacTuBOCTi Jorapudmis, po3B’axKiTh piBHaAHHA (158—161).
158. a) 1g(8x — 17) = lg(x + 1); B) lg(4x + 5) = 1g(bx + 2);
0) logg(bx + 3) = logs(7Tx + 5); 1) log,(6x — 8) = log,(3x + 1).
159. a) lg(2x2 + 3x) = 1g(6x + 2); B) log,(x? — 4x — 5) = log,(7 — 3x);
0) lg(dx — 1) —1g x = 0; r) lg(x + 4) — 1g(3x) = 0.
160. a) 1g(x — 1) =1g 2 + 1g(2x — 11); B) lg(8x — 1) =1g 5 + 1g(x + 5);
0) log,; x + logs;(x — 4) = 1; 1) log,x + log,(x — 3) = 2.
161. a) log,s(x — 3) + log,(x — 2) = 1; B) logy(x + 1) =1 + logy(x — 3);

6) 1+ log;(2x — 1) = log;(7x + 4); r) 2log;x = 1 + log,(2x — 3).
162. (3HO, 2009, 2014). Po3B’sa:kiTh piBHAHHS:

a) logg(x — 3) + logg(x — 8) = 2; 0) log,, (5x2 —8)=log0’4 (-3x).
SKnOI0 piBHAHHS Ma€e €IUMHUNA KOPiHb, BaNUIIITh HOT0 Y BiAmoBiAb. SIKIIO piB-
HAHHA Ma€ KiJIbKa KOPEHiB, 3aNUINITh Y BiIIIOBiAL 1XHIO CyMYy.
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Posp’saxkiTe HepiBHicTs (163—166).

163. a) log,(3 — 2x) < log, 13; B) log, (2x — 7) > log, ; 5;
0) log,s(1 — 3x) > log, 5 4; r) log,(3x + 8) < log, 5.
164. a) log,(4 — x) — log, 8 < 0; B) 10g(45(2 — x) — logg 45 2 > 0;
O)lgx>1g 7+ 1; rlgx<2-1gh5.
165. a) logy(x — 7) < 3; B) log, (y-7)>-2;
3
6) log,(v + 1) < —2; r) log, (2-52)<-2.
3
166. a) log, (2x+5)>0; B) lg(12 — 5x) < 0;
3
6) log, (3-4x)<-1; r) log,, (4x+3)>%.
4
b
Posp’saxiTe piBHaAnHsa (167, 168).
167. a) log;log,log,; x = 0; 0) log;log,log;x = 0.
168. a) log,,, log; log, x = 0; 0) lg Ig log, x = 0.
169. (3HO, 2005). Poss’sxiTs pisuauna lglog, log, x=0.

170. 3HaligiTe KOpeHi piBHAHHA.
a)lg(x +1)—1g(x + 3)=1g 3 — Ig(x — 1);
0) log,(x + 3) — logy(x — 1) = 2 — log,(2x — 8).

Posp’sa:xiTh piBHAHHA 3amiHOoi0 3MminHOI (171—-173).

171. a) lg?x — 4lg x + 4 = 0; L .2
5-log,x 1+log,x
0) log; x - (log; x — 1) = 2; r) lg10x =
lgx-1
1 6

172. a) lg?2x —1g x — 2 =0; B + =1;
)1g & )1+1gz 5+lgz

2lg x

0) In2x — 2In x = 3; r) ————=1.
) ) lg (5x—4)
173. a) log?(x-1)-log, (x-1)-6=0; ) 2log’ (x+5)-3log, (x+5)+1=0;
0) lg2x + 2Ilg x — 3 = 0; r) In 2x — 2ln x = 0.
174. Po3B’s:xiTh rpad)iuHo piBHAHHA:
a) log;x=1— x; B) log, x=v3—-x;
2
6) x — 1 = 3log, x; r) log,; x=—;.
Posp’sxkiTe piBHAHHS (175, 176). : g
175. a) log, x—2log, x=6; B) log, ; log, * - 3x =0;
1 x—
3
0) 4-1gz=3lgz; r) log, 2 + log, x = 2,5.
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176. a) 2lg(—x) = 1g(x + 2); B) log, x + log, 16 = 5;
0) In(x? — 2x) = In(2x + 12); r) x2*T&* =1000.
Posp’sokiTs HepiBHicTh (177—181).
177. a) log,(x — 5) + log,(x + 2) > 3; 0) logs(x — 2) + logs(x + 6) < 2.
178. a) log;(x + 13) < log,(x + 3) + logs(x — 5);
0) log,(x + 32) > log,(1 — x) + log,(8 — x).
179. a) 1g(x — 1) — 1g(2x — 11) > Ig 2; 6) lg(8x — 1) — lg(x + 5) > 1g 5.

180. a) logZ (4—x)<1; B) log? (5-x)<4;
6) log2 x—log, x <0; r) log? x—8log, x—4>0.
181. a) logl, (x—1)>4; B) log? (x-3)>1;
6) log x —2log, x < 3; r) log), x—5log,, x <—6.
V1 182. (3HO, 2006, 2008). Po3B’sa:&iTh HepiBHICTH:
a) log, 3-log, x>0; 6) log; 0,2 -log; x > O.
4
A B B r II
(=3 0) (05 1) (0; +e0) (15 5) (55 +o0)
183. Po3B’sikiTh rpadiuHO HEPiBHICTD: 1
x
1 <3 - ux; 1 > ——
a) log, x x B) log, x 373
0) In x < x® + 1; rx <11 - 1g x.
V1 184. (3HO, 2006). Poss’s:kiTh HepiBHicTh log, x < b, yA
y=log x
BUKOPUCTABIIIN MaJIOHOK 20. 2
bir------
A b B r b | :
. >
(05 2%) | (05 b) | (o0 2") | (log, b3 +o0) | (—e0; b) 0 / X
185. 3maiiniTe 3 TounicTio o 107 Kopewi piBHAHHS: Mauz. 20
a)lgx=0,4; B Inx=3,7 r)logy;x=3; )
6)lg x=-1,5; 1) log;x=2,5; ) log;x=+3.
110(Inx-2)

186. €EMHicTD JereHiB JTIOZUHU BUpaxaeTbca (QyHKIieo t(x)=—-—"""-,

x
o Ie x — BiK JrogumHHA B pokKax (x > 10); ¢(x) — eMHicTb JiereHiB y JiTpax.
3a gomomorom rpadika QyHKIil
t(x), 300paskeHoro Ha MaJiOHKY 21,
YCTaHOBITH:
a) y AKOMY BiIli €eMHiCTBH JIeTeHiB
JIOAVHU MaKCUMaJbHA i YoMy
BOHA JIOPiBHIOE;
0) IPOTATOM SIKOTO Yacy €MHICThb
JiereHiB OisbIra, HidK y 15 poKis.

A

= N WK Ot O o+
) ) ) ) ) )
t t t t t

10 20 30 40 50 60 70 X
Mau. 21
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BnpaBu gna noBTOpeHHsA

187. Karep mpoiitioB 3a Teuieio piuku 80 KM i ToBepHYBCA Ha3aj, 3aTPaTUBIITHI
Ha Bech nuiax 8 rox 20 xB. CKiJIbKM Yacy KaTep pyxaBcd 3a TeUielo piukwH,
AKINO i MBUAKiCTH mopiBHIOE 4 KM/Tox?

1

188. IToOyayiiTe rpadiku QyHKIiA y=x3% i y=§/; .
Hna koxxuol GyHKIII 3a rpadikoM ycTaHOBITH:
a) o0JIacTh BUBHAUEHHA (PYHKILII;

0) obsacTh 3HAUEHb QYHKILIT;
B) IPOMIiKKU 3HAKOCTAJIOCTI.

189. [IBa cTonspu mpaIfioBaJv Hal BUTOTOBJIEHHAM KOMILIEKTY Me0JIiB. 3a poOOTY
BoHu orpumasu 14 000 rpH, i3 AKOI Mau 3aIlJIaTAUTH TOJATOK Y PO3Mipi
10 % . CKinbKu TPpUBEHb OTPUMAB 3a I[I0 POOOTY KOKEH POOITHUK, AKIIO
nepruit orpumas Ha 50 % 6inbire, HiK Apyruit?

CamocrTiitHa po6oTa 1

Bariant 1

1 IlobygmyiiTe rpaik pyHKIii:

a)y = 3% 0) y = logg; x.
2 O0uucaite:
a) log, 32; 0) log; 2 + log; 3.

3 Po3s’saxiTh piBHAHHS:
a)9*—4-3*+3=0; B)4*"1 -4 1=60;

6) log;(2x + 3) = 2; r)lgBx + 1) +1g x =1.
4 Po3B’sKiTh HEPiBHICTH:

a) 3% — 9* 2 < Q; 0) log,4x < 3.
BAPIAHT 2

1 TIlobOygmyiiTe rpadik GyHKITIi:

1 x
a) y=(§) ; 0) y = log; x.
2 OO0uuCIiTH:
a) log, 81; 0) log,; 3 + log; 5.

3 PosB’saxiTh piBHAHHA:
a)4*—5-2"+4=0; B) 6 — 62 = 210;

0) log,(7x —1) = 3; r)lgx +4)=1 - lg(x — 2).
4 PosB’skiTh HepiBHICTD:
a) 2% — 4*-2 > (; 6) logys 3x > 2.
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CkapOHMUYKa focArHeHb i HAGYTUX KOMNETEHTHOCTeN

v 3H3.IO, 10 IIOHATTA CTEIIeHA IIOCTYIIOBO y3araJlbHIOETHCA TaKMMU piBHOCTHMI/I:

a*=a-a-a-....a; neN, n=>2.
%,—/

n

a'=a;a’=1 (a#0); a‘”zi (@#0); a"=%a™ (a > 0)

n

a
v' 3Halo i BMil0 BUKOPHUCTOBYBATH BJIACTHUBOCTi CTeIeH:

a>0,b>0,re R,se R

a’ - as = ar+s; (ar)s — ars; a r ar
@ s @ =@ s (ab)" = a'db’;
v' Bmalo, mo jorapudmoM uucia b 3a ocHOBOo a (a > 0; a # 1) HazUBAIOTH IIO-

Ka3HUK CTeNeHs, M0 AKOT0 IOTPiOHO migHecTu dmcio a, 1mob orpuMaTu b.
To6To skio a* =b, To x =log, b (b > 0,a > 0, a # 1).

v' 3Halo i BMil0 BUKOPUCTOBYBATHU BJIACTUBOCTI Jlorapudmis:

log,1 = 0; log,(xy) = log,x + log, y; log, x* = plog, x;
= ° 1

log,a =1; log, . log,x—log,y; log, x= 08, %

g% — p: 1/ log,a

YMoBHU, 3a AKHUX IIi PiBHOCTI mMpaBUJIbHiI, BKa3aHi B TEKCTi.
y=x% ne oe R — cmenenesa pyrKyisa 3 AiAICHUM IOKa3HUKOM;
y=a*, nea>0,a#1 — nokasHurxosea QpyHKuis;
y=1log, x, nea >0, a+#1— nozapupmiuvna QyHKryis.

v/ 3BHalo, 10 piBHAHHA (HepiBHiCTb) HABUBAIOTh NOKA3HUKOEUM (NOKAZHUKOBOW),
AKIIO ¥oro (i1) 3MiHHI BXOIATH JIUINIE N0 ITOKA3HUKIB CTEIeHiB.

v’ 3mato, o piBHAHHA (HepiBHiCTb) HABUBAIOTE L02aPUGMILHUM (102aPUDMILHOW),
akio #oro (i) sMiHHI BXOZATH JIMIlE ITi 3HAKM JioTapudMiB.

v YMilo BUKODPHCTOBYBATH TBeDAKEHHSH, SKi BUIINBAIOTL i3 MOHOTOHHOCTI
GYHKITIA.

1. ﬂKH.IO a>01 ax1 =a"z’ 1l HKHIO a > 0, az1li loga X, = loga Xy,

TO X, = Xy TO X; = Xs-
2. Armo a > 11 a™ >a™, 2. flrkmpo a > 1ilog, x, > log, x,,
TO X1 > X, TO X; > X, > 0.
3. Armpo 0 <a <1i 3. Axmo 0 < a < 1ilog, x; > log, x,,

0 0 < x; < X,
a™ >a™, to x; < x,. L 2
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IcTopuuni BigomocTi

3asaaku mpatam P. [lekapra, I1. @epma, I. Heiororna B XVII cT. B MaTemMaTu-
i 3’ aBusioca NoHATTA QyHKIiI. Tepmin «pyHKIia» sanpononysas I'. JleiibHi.
ITorim I. Bepuyauai, A. Jlomitans, K. T'aycc Ta iHIII MaTeMaTHKU yTOYHIOBAJIN
i po3mIupioBaJu Ile MOHATTH.

OCHOBHI BJIaCTUBOCTI UMCJIOBUX (DYHKIIili, 30KpeMa iX mapHicTh, HEIAPHICTh,
nepioguvYHiCcTh, HeTIePEePBHICTD, AU(ePeHITIHOBHICTD TOIIO, AOCTIAUB ¥ ABOTOMHI I
nparni «Berynm mo ananisy HeckinmuenHno manux» JI. Eitnep.

CreneHi 3 HeBeJIMKNMU HATYPAJTbHIMHU IIOKA3HIKaMU BaBUJIOHCHLK1 BUEHi PO3TJIs-
nmanu e moHan 4000 pokis Tomy. Cremeni 3 1poboBUMM, HYJILOBUMH i Bil’eMHUMI
HOKa3HUKAaMH MOINKUpPIoBacsa B MaTeMaTulili yuponos:x XIV—-XVII cr. mocrymo-
BO, BUEHi MO3HAYAJHN IX KOXKEH II0-CBOoeMYy. I Jyinilie micjisg omyOJIiKyBaHHS Ipallb
I. HeioToHA cyuyacHi IIO3HAUEHHS IIUX CTEIeHiB CTalu 3araJbHONPUNAHATIMMU.
Toni :x mouyany PosTJIAIATUA CTEIEHI 3 JOBIAbHUMU TiACHUMHU ITOKA3HUKAMU.

VYuenns mpo Jsorapudmu 6yao pospodierne B XVI cr., ajie y IpakKTUKY BBiii-
IIJIO TiJILKY IiCJIs CTBOPEeHHA Tabauilb Jorapudmis. Ilepimri Taki Tabaunii ckias
moTraanacbKkuii marematuk . Hemep. 3a ocHOBY JiorapudMiB BiH y3aB 4mCIO
1 .. . . .
=. Henep BBiB i Tepmin «sorapudm» (Bix rper. Aoyo{ — BigHomenus, opltOpolf —

e
YHCJIO).

I>xoH Henep
(1550-1617)

IMToTnagacbKNIT MaTeMaTHK i TeoJior, AKNIl BUHAM-
moB Jiorapudmu. MosKHA 3 BEJIUKOIO IIEBHICTIO IPUITYC-
Karu, 1o Hemep OyB sHaiiomuii 3 KHurow «Arithmetica
integra» Muxaena Illtudens, y AKiil BIepiie 3HaWIILIA
cBilt Bupas imed jsorapudma. ['OIOBHUM IpPeIMEeTOM CaMO-
cTiiHuX pobiT Hemepa Oyia TpuroHomerpis, a BU3HAUAJb-
HUM IXHiM HaOpAMOM i METOI — CKOPOUYEHHS i CIIPOIIeH-
HS 00YUCJIEHb.

ITepmri Ta6aumi gecaTkoBux Jorapudmis crBopuB y 1617 p. I'. Bpirc, Ha-
Typanbaux — y 1619 p. k. Cueiimens. O6ugBa — aHIJIificbKi MaTeMaTUKHU.

Y 1620 p. Binpam OrTpen BUHAMIIOB mepIny JorapudMmiuny JgiHiiKy, AKa
IIPOTATOM TPUBAJIOTO Yacy Oyja He3aMiHHUM iHCTPYMEHTOM iHKeHepa.

Biusbke 10 cyuyacHOTO pO3yMiHHSA JioTapudMyBaHHA K olepallii, obepHeHol
IIo TIiAHEeCeHH IO CTeNleHs, BIepIme 3’ apuioca y Jxoua Bamrica ta Voraua Bep-
HyJuti. BigkpurTsa sorapudmis i cTBOpeHHS TabauLb JIoTapu(MiB 3HAUHO CIIPOC-
THUJIO TPOMi3[IKi 0OUMCIIeHHA, TOMY iX IIMTMPOKO BUKOPUCTOBYBAJIM HA MPAKTHUIII.

Ho cepenmau XX cr. porapudmiunai Tabauii i Jorapudmivni JiHiliKu BBa-
JKaJIicsa HauKpaluMy 3aco0aMu 00UMCIeHb. 13 IO PEeHHAM eJIeKTPOHHIX 3aC0-
6iB, 0COOJIMBO KaJbKYJIATOPiB, Jorapudmiuni o0uncaeHHsa BigiAIIIN B MUHY.JIE.
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IcTopuyHi BigomocTi

dpannyssruii marematuk I1. Jlannac xkasas, 1110 BUHaXig Jjorapudmis moo-
BYKUB JKUTTSA O0OUMCIIIOBAUiB.

IToxasnukosi i Jorapudmiuni GyHKHIii r'pyHTOBHO mocaimkysas JI. Eitrep,
Ha3UBAIOYU iX «IOKA3HUKOBUMU U JIOTaPUPMIUYHUMU KiJIBKOCTAMU» .

JleoHapp Eitnep
(1707-1783)

IIIBeiittapcbKuit MaTeMaTukK Ta Gi3UK, AKUNA 3OiICHUB
BaKJIUBi BIiIKPUTTSA B PIBHUX Tayly3sdX MaTeMaTUKU. Y BiB
BEJIUKY YACTUHY CYUYacHOI MaTeMaTHUUHOI TepMiHOJIOoTi1
i mo3HaUeHb, B0KpeMa MOHATTA MaTeMaTUYHOI (PYHKILII.
JI. Efinep BimoMuii TaKOXK 3aBOAKU CBOIM poboTaM y me-
XaHiImi, fUuHaAMINi pifVHM, ONTUIIl Ta aCTPOHOMII, iHIITMX
OpUKJIAJHUX HayKaX.

VY 1799 pori K. I'ayce BUCTIOBUB IYMKY, 1110 iCHYBaHHSA PO3B’ A3KiB Oy Ib-IKOTO
PiBHAHHSA B pagmKajgax He € oueBUAHOIO icTuHoI0. II. Pyddini y TBopi «3arann-
Ha Teopia piBHAHB...» (1799 p.) 3pobuB mepiiry cripody JOBECTH HEPO3B’ sIBHICTH
y paguKajgax 3arajbHOTo ajaredpaiuHoro piBHAHHSA 5-ro cremeHsa. CTpore mose-
IeHHsA HePOo3B A3HOCTI y pafnKaiaX PiBHAHDL BUIIle YeTBEPTOTO CTEIIeHA BIePIIe
naB y 1826 p. HopBesbkuit maremaTuk H. AGesb.

Hocaimkyouy NUTaHHS IPO PO3B’A3HICTS y pauKaiaX 3arajJbHOr0 PiBHAHHA
n’saroro crenens, H. AGesb BUCYHYB IPUHITUI, TKUI 3TOJOM CTAJIU 3aCTOCOBYBaTH
Yy BCixX rajyssx MaTeMaTUKU: «3aMiCTh TOr0, 100 MIYKATH AeAKe CIIiBBiJHOIIeH-
HdA, He 3HAIOUM 3a3Jajierigb, UM iCHy€ BOHO, CJiJ 3’scyBaTH, UM JilicHO icHye
Take cuiBBigHOmeHHA» . H. AGens y poss’sa3anui mpobsemMu 3po6uB 6inbIle, HiK
II. Pydoini, ane I1. Pyddini 6ys meprmum. Tomy ¢paxisiii 3 icTopii maTremaTuru
cIIpaBeIJINBO HA3BAJIU TEOPEeMY IIPO HepPO3B A3HICTDh y paguKagax ajrebpaiaHoro
PiBHAHHSA II’ATOTO cTelleHsa TeopeMoio Pyddini—Abess.

H. AGenn He BCTUT IMOBHICTIO 3aBEPIIUTHU CBOI HOCTiPKEeHHS, & TOMY He 3Mir
JaTu 3araJibHUA KPUTEPiil po3B’A3HOCTI PiBHAHB 3 UMCJIOBUMU KoedilieHTamMmu
B pagukanax. Ile spificEuB ¢pannysskuii marematuk E. I'amya.

Bin He smmie mocTaBUMB KpamKy B PO3B’A3aHHI y pajmKaiax PiBHAHL N-TO
cTeleHsd, a If 3aII0UYaTKyBaB HOBI HAIPAMU PO3BUTKY ajaredpu. I3 mporo mpuBomy
Bunasni l'anya mucanu: «HMoro gymka Oya He 8 THX, Bif AKUX BiJIITOBXYIOTHCA,
ajie 3 TUX, A0 AKUX I[e TOTPiOHO JOPOCTH».

Y XVIII-XIX cT. aKkTUBHO PO3po0bJisjacsa Teopisd cucTteM ajnrebpaiyHUX piB-
HAHB 3 6araTbMa HeBimomumu. Hap Hero npaifoBaau I'. Jleiiouin, K. Makaopesn,
T'. Kpamep, III. Baugepmowna, II. Jlammace, K. T'aycc Ta immri.

3 yKpaiHChbKUX MaTeMaTUKiB mpobiieMaMu cydacHOi anre6pu HaiibinbIe 3a-
nimanmaca KuiBchbKa anrebpaiuna IkoJia, odoJsoBana axkagemikom [I[. O. I'pase
(1863-1939). Bakausi pesyasratu orpumanau O. 0. IIImiar (1891-1956),
M. T'. Yeb6oraprsor (1894-1947), B. M. enoue (1890-1980), M. II. KpaBuyk
(1892-1942), C. M. Yepnikos (1912-1987).

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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40 Po3nin 1. MOKA3HMKOBI TA NOTAPUOMIYHI dYHKLIT

TEMATUYHI TECTU

MpoaHanisyiiTe yMOBM Ta BUMOrM 3aBfaHb 1-12 Ta 06epiTb OfIHY NPaBUiIbHY, HA Bally
AYMKY, BianoBigb.

1 3uaueHHA AKOT0 BUPA3Y € ILJIUM YHCIOM?

A b B r i |
1 2 -2 1 2
273 :2 gloss (_) (_JE) log; 10
3 2
2 3maiiiTe 3HaUeHHA BUpa3y log,4°.
A B B T hi
3 2 6 1 4

3 3maigiTh cymy pos3B’saskKiB piBHaAHHA 4 — 12 - 2* + 32 = 0.

A B B T Il

3 6 2 5 4
4 3HalgiTh KOpiHb PiBHAHHSA (l)x(ﬁ)x—(§)3
I P p 5 27 5) "

A B B T Ji |

-1 -3 1 3 0

5 T'padik axoi pyukiii 300paskeHo Ha MaJOHKY a?

A B B r i

y=-2* y=log,x y=3-log,x y=2-2° y=27

6 TI'padix gxoi PyHKIII 300pakeHO Ha MaJIOHKY 07

A B B T I

y=log,(x—3)| y=2-log,x | y=3—-1log, x y=2-2% y=2"

7 Ha manoHKy 8 300paxkeHo rpadik ¢yurnii y = 0,5, Bukopucraiire iioro
i BRasKiTh po3B’asku HepiBHOCcTi 0,5%< 0,5 x2.

A B B r Il
(003 1) U (1; +0) (-1;1) [-1;1] [-9; 9] (o005 +o0)

MpaBo Ans 6e3onnaTtHOro po3MilLleHHs MiAPYYHMKa B MEPEXi IHTEPHET Mae
MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua




YA
44\
3
2
1
\\
o 1 2 3 4 5 6%
1

Maui. a

TEMATUYHI TECTU

41

YA

91
1

_— T~

Mau. 6

12 3x

-2 -1 O 1 2

X

Mau. 8

. . . . . . c o2 1
HAWIiTh KIJIBKICTD IILINX YKCeJI, 1110 He € PO3B’ A3KaMU HepPiBHOCTL <—.
8 3 1T 111 ’ 27 <

16
A b B r I
OINH cim TPU YOTUPU BCTAHOBITH
A P P HEMOKJIMBO
. —x? p 9
9 Po3B’saKiTh HEepiBHICTL (tgg) _(tgg) .
A b B r i
(00;-8]U[8;+0)|  (~6;6) [-3; 3] [-9; 9] (—o03+20)

10 VkaiTh IPOMIMKOK, AKOMY HAJEKUTHb KOPiHb piBHAHHA log, (x + 1) =

11

= log, (3x).
A B B r Ji |
(=05 —1) (-1;0) (0; 1) [1;3) (3; o)
3HaligiTh KOpiHb piBHAHHA 1g x + 1g (x — 2) = 1g 3.
A B B T i
-2 3 2 -3 0
12 VKaxiTh IPOMiMKOK, SKOMY HAJEKUTL KOPiHL PiBHAHHA 3% = 8,
A b B r Ji |
(=05 —1) (-1;0) (0; 1) [1;3) (3; +0)

MpaBo ans 6eaonnaTHOro po3MilleHHs nigpyYHuKa B mepexi [HTepHeT mae
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Muxaunno OctporpaacbKuim
(1801-1862)

BcecBiTHbO BifOMUI YKpaTHCbKNIA
MaTeMaTuK i MexaHik. BugatHuin yyeHun,
OpraHi3atop HayKoBOi WKONW NMPUKNAAHOT
MaTeMATUKM i MexaHiku, nonynsapusatop
MaTemMaTWUKu, NporpecuBHuUin pedopmarop
MaTEMaTUYHOT OCBiTU, BEIMKMIA NEKTOP

i TaNnaHOBWUTWIN Neparor-HoBaTop.
JocnipxyBaB npobsemn mateMaTUyHOro
aHanisy, Teopii gudepeHLianbHUX PiBHAHD,
MaTeMaTUyHoi (i3nKK, TEOPeTUYHOT
MexaHiku, anrebpu, Teopii iMoBipHOCTEI,
riLpomMexaHiku.

1801

1830 1860 1890 1960

Mukona WKinb
(1932-2015)

Bigomuit ykpaiHCbKUIA y4yeHuin —
akagemik HAMH YkpaiHnu, noktop
(hi31KO-MaTEMATUYHUX HayK, BU3HAHUN
aBTOPMUTET Yy LAPUHI MaTeMaTUyHUX

HAyK, TaNnaHOBUTUIA KEPIBHWK 1 Yya0BUiA
opraHisatop neparoriyHoi ocsitu. ABTop
6aratbox NifpyYHUKiB 3 MaTeMaTUKKU Ans
YYHIB cepefHbOi 3arafbHOOCBITHbOT WKOIM
Ta CTyAeHTiB neparoriyHux BH3. HaykoBi
AOCNiAXKeHHs NpUCBsYeHi po3pobu;i
aCUMNTOTUYHMX METOAIB iHTErpyBaHHA
AndepeHLianbHUX PiBHAHbL Ta X cuctem.

MpaBo ans 6esonnaTHOro posMmilleHHs MigpyyHrKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTY i Haykn YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT ModepHi3auii 3micTy ocsiTu https://imzo.gov.ua
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PO3AIN 2

IHTErPAN TA 110TO

3ACTOCYBAHHA
BigKpuTTa aHanisy HeCKiHYEHHO Manux, ToOTO paxyHKy
AndepeHuianbHoro Ta iHTerpanbHoOro, — CnpaBai OAWH i3
HaOiNbLWMX BUHAXOAIB, HA K KONM-HebYb CNPOMircs reHin
JIOJCBKOTO JyXY.
B. Jlesuubkuti
MEePBICHA

MnowA nigrrA®IKA

BW3HAYEHWI THTEFPAN

3ACTOCYBAHHSA
BU3HAYEHUX IHTEFPANIB

y A y A
=1 y = f(x)
o| a 88y Sy 8y dg ' x,:,l b J:C o| a b x

MpaBo ans 6esonnaTHOro posMmilleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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POBOTOTEXHIKA

MpoekTyBaHHSA, po3pobka, OyaiBHMLTBO, eKCryaTaLis Ta BAKOPUCTaHHS PoboTiB,
a TakoX KOMM’IOTEPHUX CUCTEM A1 IX KOHTPOJIIO.

KocmiyHa
pPOBOTOTEXHIKA

Pob6oT-kyxap

MeganyHa
pPOBOTOTEXHIKA

MobyToBa
poboToTeExXHIKa

MATEMATUKA
B MOI NPODECII
v
IT-nPodECIH

CTBOpEHHS, PO3BUTOK i ekcryaTalia iHhGopMaLiiHUX CUCTEM.
Mpuinom, nepepobka, 36epiraHHa Ta nepegada iHhopmalliii.

Komn’toTepHa rpadika

Mepexesi Po3pobka nporpamMHoOro
TEXHOMOorIi 3abe3neyvyeHHsa Ta aun3anH
CucrtemHe
TecTyBaHHS

aaMiHiCTpyBaHH4A




§ 5. TEePBICHA

Hoci mu posraaganu nudepeHIifoBaHHA QYHK-
mifi. He mMeHIIT BasKJIMBOIO € i1 o0epHeHa omepairisd.

Hexait jamo BusHaueHy i HemepepBHY Ha IIPO-
MikKYy I @yHKIifo F(x) TaKy, 110 B KOXKHil TOUIli
x meaxoro npomiskky F’(x)=f(x). ¥V mpomy pasi
dyuKIi0 f(x) HasUBaOTL NoXi0HO0 PYHKYIl F(x),
a (yukiio F(x) — nepgicHow nas GyaKIi f(x).

Hoci 3a manom (pyHKIieo F(x) mu sHaxoguian i
moxiguy f(x). Tarky omepartiito, K BU BiKe 3HaETe,
Ha3WBaIOTh OuepeHyiln6aHHAM. SHAXOMKEeHHS 3a
manoio ¢GyHKIieo f(x) i mepsicuoi F(x) — omepa-
Iis1, obepHeHa a0 gudepeHIliloBaHHA; 11 Ha3UBaIOTH
IHmezpyearHam.

ITpuxknadu. PyHKITiIA:

x? — mepsicHa auaa 2x, 60 (x?) =2x;

3

x% — mepsicua gaa 3x2, 60 (x*) =3x%;

’
sin x — mepBicHa Axa cos x, 60 (sinx) =cosx.

& 5. MEePBICHA

dyukio F(x) Ha-
31BAIOTh MEPBiCHOIO
s pyHrIii f(x) Ha
OpoMiskKy I, AKIIO
IS KOMKHOTO 3Ha-
YeHHS X i3 I[bOTO IIPO-
midkky F/(x)=1(x).

Bsarami, axkmgo
F'(x)=f(x),aC —
IOBiJIbHE YWMCJIO, TO
KOJMKHa TIIepBicHa
nasa f(x) Mmae BUTJIAL
F(x) + C. I1le ocHOB-
Ha BJIACTHUBICTH mep-
BicHOI.

Yu nurre pyuKiia x2 € nepsicuoro mis 2x? Hi. y A F(x) + 3

A,zmce(x2+3) =2x, (x*-5) =2« iT. 1. OTKe, KOXK- Fx) + 2
Ha 3 QyHKIiH x2 + 3, x2 — 5, x° +/3 ¢ epBiCcHOIO -/3
nasa 2x. eomeTpuuHOo IIe 03HAUae, M0 rpadiku 9
OyIb-AKMUX MBOX MepBicHUX mis pyHKINT f(x) Taki, /
10 iX MOJKHA CyMiCTHUTH IIapajebHUM IIePeHeCeH- 11 Flx)
HSAM y3I0B:K oci opauHart (MaJjt. 22). [laxi 6ykBoio C /
Io3HAUYaATUMEMO NOBLJIBbHE AilicHe YMCJIO. 0 ;

Bukopucropyroun Tabiauiio moxigaux (c. 255), /

CKJIaZieMO Ta0auIlo mepBicHux. Pagumo samam’s- Mau. 22
TaTu ii.
Tabauus 1
1
f(x) k (crana) x", n#z-1 — a* e*
x
xn+1 ax
F(x) kx + C +C In|x|+C +C e+ C
n+1 Ina
1 1 1
f(x) sin x cos x - —
cos® x sin® x Jx
F(x) —cos x + C sin x + C tgx+C —ctg x + C 2/x +C

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Po3/1n 2. THTEFPAN TA 1OTO 3ACTOCYBAHHS

OOr'pyHTYBaATH III0 TAOJHUIIIO MOYKHA TU(epeHIlitoBanHAM PYHKIIiI, dKa € B ii
Ipyromy panky. Kopucryiouncs Tabauiieio, MoKHa ofpasdy 3ammcaru, 1110, Ha-

. 1 .
NpuKJIan, 1isa GyHKIii x® nepsicHoO € §x9 +C irT. iH.
3ayeaxncennsa. KoxxHa HemepepBHA Ha IPOMiKKY (QYHKIIiZ Mae Ha IIbOMY
TPOMIiKKY IIepPBiCHY.

BuBemeMo KijnbKa mpaBuJj, MOAIOHMX 40 IpaBuUJ AU(EPEeHIliloBaHH A, AKi I10-
JIETUIYIOTh 3HAXOMKeHHA MepPBiCcHUX.

I. xmo F(x) i G(x) — nepBicHi naa dysruii f(x) i g(x), To F(x) + G(x) —
neppicHa qua gysrmii f(x) + g(x).

Cupaszi, axmo F'(x) = f(x) i G'(x) = g(x), To
(F(x)+G(x)) =F (x)+G (x)=F(x)+g(x).

II. Axkmo F(x) — mepmicHa maa ¢pyskuii f(x), a kK — goBigbHe YyHCIO, TO
kF(x) — nepsicHa aasa ¢ysrumii kf(x).

Amme (EF (x)) =kF (x)=kf (x).
III. dxmo F(x) — mepBicHa aaa gpyskmii f(x), a k, b — moBiabHiI uuciaa

(k#0), To %F(kx+b) — mnepsicua aua gynknii f(kx + b).

Ampxe (%F(kx+b)) =%~F’(kx+b)=%-kf(kx+b)=f(kx+b).

Ilpurnad. 3HalAITL TEePBiCHY IaA QYHKITII:
a) x* + cos x; 0) 5sin x; B) (7x + 2)3.
Posé’asanHs. 5

a) s QyHKmin x* i cos x mepBicHUMHU € BiAIOBimZHO ? i sin x. Tomy
IJIsT CyMU HOaHWUX (QYHKIIHA 3araJlbHUM BHUTJISAI0M IepBicHUX Oyxe
1 .
F(x)=gx5+s1nx+C.

6) 3a mpasugowm II, F(x) = —5cos x + C.
B) OxHna 3 nepsicuux s Gyariii (7x + 2)3, sriguo 3 npasusom III, € pyHK-

1 (7x+2)"
7 4

1 4
F =—("Tx+2) +C.
(x) 28( x+2)

misa 3araJbHUN BUTJAL IEPBiCHUX OJsd AaHOI (PYHKILII:

NepeBipTe cebe

IITo HasuBaiOTL AU(dEpPeHITiIoBaHHAM QYHKILIi?

Sk masmBalThH omepailiio, o0epHeHy 0 AudepeHIlitoBaHHA?
IITo HasuBaiOThL MEePBiCHOIO QPYHKITITI?

Yomy mopiBHIOE IepBicHaA OgHOUJIEHA AX"?

ChopmyirioliTe TeopeMy IpO HNEePBICHY CYMU IBOX (DYHKITIHA.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



& 5. MEePBICHA

BukoHaemo pa3om

1)

Suaiigite mepBicHy miA QYHKIL f(x) = x° + 2x — 4.
6

Po3B'A3AHHS. F(x)=%+§x2 —4x+C=%x6 +x®—4x+C.

2)

HoBenmits, mo QyHKIiA F(x) = 2sin x + 3x € mepBicHOO i GyHKI[iT
f(x) = 2cos x + 3.

Nosenennn. F’(x)=(2sinx+3x) =2cosx+3=f(x).

3)

Maemo: F’(x)=f(x). Omxe, 3a osHaueHHAM, (PyHKIIiA F(x) mepBicHA m1a
GysEmii f(x).

3HaugiTh A GyHKIIL y = x TaKy nepsicHYy, 11100 i rpad)ik mpoxoauB yepes
Touky P(2; 5).

2

y . . x .
Po3g’a3annd. OmHA 3 mepBicCHUX AJSA Yy = X € QYyHKIiA F(x)=7. 3arajbHu

4)

2

BUIJIAL ycix Ii mepBicHuxX — (QyuKIig F (x)=7+C. Ockinbku rpadik
2
IIyKaHol mepBicHOI Mae mpoxoauTu uepe3 Touky P(2; 5), To 5=?+C,
2
. . x
sBigku C = 3. Illykana mepsicHa F(x)=?+3.

Tino pyxaeTbca MPAMOJIHIAHO 3 mpuckKopeHHAM a(t) = 2 m/c?. Busnaure
MIBUAKICTE PyXy Tija AK GyHKIIiIO Bif uacy f, skimo B momeHT ¢ = 0 BoHa
IopiBHIOBaJIa 3 M/cC.

Po3g'azannd. Ilpuckopenus — moxigua meuaxocti. Tomy axio v(f) — mykaxa

mBuaKicTs, To v’ (t)=2. Orxe, v(t) — mepsicHa A1a pyHKIII 2 (cTamoi),
Tromy vU(t) = 2t + C. Ockinpru v(0)=3,103=2-0+C, C=3.
Omxe, v(t) = 2t + 3.

BuKkoHauTe yCHO

3HalgiTe nepBicHy GyHKIil (190—192).

190. a) f(x) = x% B) f(x) = x3; f(x) :aia

0) f(x) = x; r) f(x) = x°5. Pl e
191. a) f(x) = sin x; B) f(x) = 5; o+1

6) f(x) = 0; r) f(x) = cos x. f(x) = e*
192. a) f(x) = 0,5x; B) f(x) = x°% F(x)=e* + C

0) f(x) = e r) f(x) = -0,1.

193. fdke 3 TBepIKeHDL IPaBUJIbHE:

a) rpadiku IBOX PiBHMUX IIepPBicHUX omHiel yHKII 36iraroThes;
6) rpadiku ABOX pisHUX IepBicHUX OAHiel PYHKIII IepeTUHAIOTHCA;
B) rpadixku nBox pisumx mepsicumx omuiel pyHKII piBHi dQirypu?

194. [Ina akoi GyHKIII moxigHa € oJHOUYACHO U MepPBiCHOIO?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Po3/1n 2. THTEFPAN TA 1OTO 3ACTOCYBAHHS

195. Ha axkomy 3 maifoHKIB 23 300paskeHO Tpu nepBicHi GyHKIl y = 17

yA yA yA

VN
x//j/

Ry

x \Q \
N

a 0
Maug. 23

A

196. Hosenits, 1o GyHKIid x* — mepsicHa ausa Qyuriii 4x3. Yu € dyHKIiA
x* — b mepsBicHOIO AaA PYHKIL 4x3?

197. 3uaiigiTs yoTHpU AOBiAbHI mepBicHI aasa QyHKIil 4x3.

198. Hosexnits, mo Gpyuknia 0,5x2 + x — nepsicHa mia QyHKIIL x + 1.

199. Axwuit 3araJbHuil BUIJIAL MAOTh MMepBicHi aaa pyHriii x + 17?

200. HosexmiTh, 110 (PYyHKIIiSA cOS X — IepBicHA myia GyHKILI —sin x.

3HaliTh 3araJbHUN BUTJIAA mepBicHOl ana ¢yHKIiil (201-203).

201. a) f(x) = 3; 6) f(x) = 0; B) f(x) = 3x% r) f(x) = 4x°.
202. a) f(x) = —bx* 0) f(x)=—-2x; B)f(x)=x%—-¢% 1) f(x)=—x°+ e~
203. a) f(x) = x® + 2x; B) f(x) = 2 + cos x;
0) f(x) = x°— 4; r) f(x) = 3 — sin x.
3uaigiTe nepBicuy GyHKIii (204—206).
204. a) f(x) = x%; 6) f(x) = 5; B) f(x) = x' 1) f(x) = -3.
205. a) f(x) = 5% 6) f(x)=10%  B) f(x) =x"; r) f(x) = m.
206. a) y= 12 ;0 0) y= .12 5 B) y=i3; r) Y=—5-
cos” x sin® x x x
207. 3HaiigiTh 3araJbHUN BUTJIAL IePBicHUX Id QYHKITIH:
a) f(x) =5 + 3x% B) f(x) = (x — 2)(x + 3);
0) f(x) =b5x*—3x2 -1, r) f(x) = (x — 2)2
208. YcraHoBiTh BigmoBigHicTh Mixk GyHKIieio (1-4) Ta ii nepBicHoo (A—[).
; ;232;2 A F(x)z—% r F(x)=2Jx
3 fx) ="
4 f(x) = x5 B F(x)=éx3 A F(0=-g

B F(x)=§\/x73

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



209.

210.

211.
212.

213.
214.

215.
216.

& 5. MEePBICHA

Hna pyskiii f(x) sHaiigiTe Taky nepBicHy F(x), 1mo:
8) f(x) = 2%, F(-1) = 2; 6) f(x) = sin x, F(g)zl,

Hns ¢yurmii f(x) smaigiTe Taky mepsicuy F(x), 11106:

a) f(x) =1+ x2i F(-1) = 2; 0) f(x)=383x—T71F(0)=12.
IMoseniTe, mo Gyurnia y = 2x* + x € nepsicHO0 1A QyHKIT y = 813 + 1.
HoBexniTs, 1m0 GyHKIIA y = e + ex € mepBicHOIO nada QYHKII y = e* + e.

. . . N |
HoBemiThb, 110 GYHKIIA 2+/X — OgHA 3 MepBiCHUX MJad PYHKIiI T
x

HoBenits, mo GyHKIia y =1 — 2cos x € epBicHOO Ana GYHKIII i = 2sin x.
IToGynytiTe B ogHiNi cucTeMi KoopAMHAT rpadiky ABOX iHINIMX HepPBiCHUX
dyurmii y = 2sin x.
HoBenits, mo pysrnia y=0,7 5xx € nepBicHOO AJA PYHKINL yzﬁ/z .
Hosemits, 1mio pyHKIig 1+ tg x — oxgHa 3 mepBicHUX A QYHKILIT

1 T T

>— Ha IPOMIMKKY (——; —).
cos” x 2

3HalAiTh 3araJbHU BUTJIAL mepBicHol mia ¢yurmii (217—219).

217.
218.
219.
220.

V1 221.

a) y=1+ x5% 0) y=5—x; B) y = 2x3; r) y=-0,5x5.

a) y = 2sin x; 0) y = sin 3x; B) y=cos 7x; T)y=>5-+cosx.

a) y=0,5-2x; 6) y=e"%; B) ¥y = (8x)% r)yy=5+x".

s axol pyHKIii mepeicuoio € pyuKiia: a) 3x°; 6) 2cos x?

(3HO, 2007). 3uaiigiTs nepBicuy QyHkKIii f(x) = 2x + 2, rpadik AKoi mpo-
XOJUTH Uyepesd TOUKy 3 KoopamHatamu (1; 4).

A B B T hi|

F(x) = x? + F(x) = x? + F(x) = x? + F(x) = x? + F(x)=x? +

+ 2x +2x +1 + 2x + 2 + 2x — 4 + 2x — 23

222,

223.

224.

Haa pyaKIiii f(x) sHalAiTh Taky mepBicHY, 1100 ii rpadik mpoxoaus yepes
TOuKy P, AKIIo:

a) f(x) =1 + x2, P(-3; 9); 6) f(x)=x+——, P(0; -3).
cos” x
Haa pyskiii f(x) sHaiigiTe Tarky nmepBicHy F(x), 111006:
a) f(x)=x®+1, F(1) = 2; B) f(x) = 2sin 2x, F(%):l;
1 1
0 =—, F(2) = 3; =——, F4) = 2.
) f(x) o (2) r) f(x) n (4)

Tino pyxaerbcs NpAMOJIIHINHO 3 TPUCKOPEHHAM a(t), IPUUYOMY B MOMEHT
yacy t, MIBUAKICTH Tijla JopiBHIOBaJIA V,. SHAUIITD 3aJI€}KHICTH NIBUAKOCTI
Tija Bim yacy, AKIITO:

a) a(t)=8t, t,=5c¢, vy=120 m/c; ©0) a(t)=8, t,=3c, v, =30 m/c.
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225. Tino pyxaeTrbcsa MpAMOJIiHINHO 3i mBuUAKicTIO U(f), TPUUYOMY B MOMEHT
vacy t, IPOUAeHWH IIJIAX MOPiBHIOBAB S,. SHAWAITH 3aJE€KHICTH MIIAXY,
TPOMAEeHOT0 TiJoM, BiJl yacy, AKIIIO:

a) v(t)=8t%4 t,=2c,8,=12m; 6) v(t)=2sin x, t,=7c, S, =2 M.

226. losexiTs, 110 pyHKIisg F(x) € mepBicHowo mauasa f(x), AKIo:

1 1 1 1

a) Fx)==x*+5+—, flx)==x’——, x€(0; +);

) 6 x 7 2 x* ( )
6) F(x) = 2sin 3x, f(x) = 6cos 3x, x€ R;

3 T T

B) F(x) =4 + tg 3x, f(x)=——, xe(——; —).

) F(x) & f cos® 3x 272

227. Yu mpaBUIbHO, 10 PyHKIiA F(x) — mepsBicHa misa f(x), AKIO:
B = +2, f=2(x- L), we(os e
x x
0) F(x) =3 — x*, f(x) =3x — 0,2x> + C, xeR;
1 1
B) F(x)=—+7, flx)=- , xe(—o;0)?
V] 228. (3HO, 2017). Bagano QYHKIiO y = 3x. fIki 3 HaBegeHUX TBePIKEHb

€ IIPaBUJIbLHUMU ?
I. Bynap-aka mepBicHa 1miei (pyHKIIl € mapHOIO.
II. T'padix Oygb-sixkoi mepBicHOI 1iel GhyHKITIT mpoxoauTh uepes Touky O(0; 0).
III. T'padik Oymb-skoi mepsicHoOl 1iel QyHKII He mepeTUHAaE Bich X.

A ) B r i |

JIumre 1 JIumre 11 JIume IIT JIumte I Ta II JIumte I Ta II1

3HalgiTh mepBicHy miasa QyHKIII (229—234).

229. a) f(x) = 8e*; 0) f(x) = €2~ 3% B) f(x) = 2e5* ~ 1,

230. a) f(x) =3 - 2% 0) f(x) = 375 B) f(x) =5+ 281,

231. a) y = 2sin 7x cos Tx; 0) y = 2sin®x — 1.

232. a) y =sin?bx — cos?bx; 0) y =1 + ctg?3x.

233. a) y = sin 2x cos 13x — cos2x sin 13x; 6) y=1+ tg?3x.

234. a) y = cos 3x cos 7x + sin 3x sin 7x; 0) y = 2cos? x.

BnpaBu gna noBTOpeHHsA

235.
236.

237.

3HaigiTE ekcTpeMyMu QYHKIIL y = 1 — sin x.

3HAUAITh TOUKU IepeTuHy rpadikis GyHrIii:

a) y=x2+31iy=4x; 0) y=\/;iy=0,5x—4.

¥V mepmiomy 6arky mictuthea 400 g1 6ensuny, a B gpyromy — 900 j. Ilo-
TOAVHU 3 IIepIiroro 6aka BuamsBaioThk mo 20 1 6eH3uHY, a 3 IPYyroro — Io
10 1. YUepes CKiIbKY FOAWH Y IIEPIIOMY 0aKy 3aJIUIINTLCI O€H3UHY B 4 pasu
MeHIIle, Hix y apyromy?
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& 6. TNOWA NIArPAGIKA

§ 6. MnowA nIgrrA®IKA

ITouaTTsa mepBicHOI MOXKHA 3aCTOCOBYBATH IJIsI BUSHAUEHHS TLJIOMT (hiryp, AKi
IOCUTH CKJIAJHO 3HAXOAUTU 0e3 IIbOr0 IIOHATTH.

Hexaii Ha mromuHi 7aHo rpadik HemepepBHOI QYHKINI ¥ = f(x), AKa Ha
npoMizKKYy [a; b] HaOyBae TinIbKKU OOJATHUX 3HAUEHD.

dirypy, obmeskeHy TakuM rpadikom, Biccio abciiuc i mpAMUME X = @
Ta x = b, HasuBalOTh miarpadgikom QyHkiii f(x) Ha npomixkKy [a; b].

Kinska rakux miarpadikis soopaskeno ma manoukry 24. Iligrpadiku GyHKIii
Ha3UBAIOTH ITle KPUBOJAIHIUHUMU Mpaneyiamu.

_1/“ y A y

\/

/g/\ ‘

a [ 8

Mau. 24

Ilnmomi miarpadikis QyHKIIN MOKHA 3HAXOAUTU 3a MOIIOMOTOI0 MEePBiCHUX.

TEOPEMA

Mnowa nigrpadika dyHKuUii f(x) Ha npomixkky [a; b] popisHioe F(b) - F(a), ne F(x) —
nepeicHa ana dyHKuii f(x) Ha [a; b].
JOOBEJAEHHA.

Posriaremo migrpadik ¢yurmii f(x) Ha mpomixkKy [a; b] (maa. 25).

A A

y y
_i® T i@ T
Y —V
~__ S~—
AS
S(x) S(x)
O| a x b ; O| a x t b x;
"x + Ax
Mau. 25 Maui. 26
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Hexaii x — moBisibHa Touka 3 mpoMisKKY [a; b], a S(x) — mora nmigrpagdika
dyHKII f(x) Ha TpoMiKKY [a; x]. 3posymino, 110 S(x) 3ageKuTh Bif X, TOOTO
e pyukmnieo Bix x. osegemo, mo S’ (x)=f(x). Ina nporo Hagamo sMiHHIiH x
npupict Ax (Maa. 26), Big yoro QpyuKIiag Hadbyme mpupocty S(x + Ax) — S(x).
ITe nuoma miarpagika GyukIiii f(x) Ha mpoMiskKy [x; x + Ax]. BoHa mopiBHIOE
ILIOIIi IPAMOKYTHHKA, ¥ IKOr0 OcHOBa — Ax, a Bucora — f(t), me t — mesaxe
YyucJio 3 MPOoMizKKRY [x; x + Ax]. Orke, S(x + Ax) — S(x) = Ax * f(t), 3BigKu;
S(x+Ax)-S(x) o).

Ax
Armo Ax — 0, o t —> x i f(t) — f(t). Toxi ng})

to6ro S’ (x)=1(x).

Ax 6aunmo, pyukiia S(x) — mepsicHa mia f(x). I axmo F(x) — aAka-He-
Oynb iHmta mepsicHa aasa f(x), To S(x) = F(x) + C, ne C — skecs unco. I111o6
BU3HAUYUTHU Ile YUCJIO, BpaxyeMo, 1o S(a) = 0, 60 npu x = a miarpadix GyHK-
il f(x) Ha TpoMiKKY [a; X] BUPOMKY€EThCS ¥ BiIPi30K, MJI0Ia SKOro AopiBHioe 0.
Maemo: 0 = F(a) + C, sBigku C = —F(a). Orxe, S(x) = F(x) — F(a). [

S(x+Ax)-8(x)

e =f(x),

SKmIo B sHalileHy PiBHICTH IIifcTaBMMO 3HAYeHHA X = b, TO MaTUMEMO
piBHicTBh, AKYy Tpeba Oyjo moBecTw: mioina S miarpadirka QyHkriii f(x) za
npoMixkKYy [a; b] mopiBuioe F(b) — F(a).

3uauennsa pisuuni F(b) — F(a) moBoauThCA OOUMCIIIOBATHA JOCUTH UYacCTO,

b yﬂ
S = F(x)| = F(b)— F(a).
a
ITpukaad. 3uaiigits mwiomy miarpadika GyHKIil x2 Ha
npomizkky [1; 3].
, 9 . x3 T y = x?
Posg’asanna. na (yHKIii x? mepBicHOIO € 3
(mam. 27).
513 8 1 _2 4
Tomy mrykana mioma S=—| =———=8— (KB. 0z1.). 3t
31; 38 3 3 9l
Crpore goBeAeHHS TeOPEeMM IIPO IJIOINY Iigrpadika 11
(QyHKOil focUTH CKIafHe. AJyle BOHO BapTe yBaru, ajKe . -
B HbOMY — Haibinbmie Bigkpurta XVII cr. eranprime 0| |1 9 3 «
PO e UTUMEeThCA AaJi.
Maun. 27

NepesipTe cebe

1o masuBaioTh miarpadikom QyHKIii? K fforo HaswBaOThL iHAKIIE?
ChopmyoiiTe TeopeMy PO ILJIOMIY ImiArpadika GpyHKIii.

Yuwm € niarpadixk ¢pysruii y = x #Ha npomixkky [0; 1]?

Yuwm e miarpadik GyHKHii y = 2 Ha npomikky [0; 2]?
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BukoHaemo pa3om

yﬂ
1) 3HangiTe maonly miarpadika QyHKIl y = X Ha mIpo-
mixkky [0; 2]. 2 //*
Pozg’azannd. HOas QyHKIND y = x mepBicHOIO HA TPOMIMK- D)
xz x2 2 1
Ky [0; 2] € 5 Tomy S=? =2-0=2. Imaxime:
0 —>
. . - . O 1 2 x
nigrpad@ik niei ¢ysrmii — npAMOKyTHU#T Tpu-
KYTHUK 3 Karetamu 2 i 2 (max. 28). Uoro miomia Mau. 28
S=0,5-2+2=2(xB. on.).
yﬂ _
2) 3HalgiTe oy miarpadika ¢yHKIIl y = 3 Ha Opo- 3 y=3
MKy [1; 2].
Pose’asaund. Iligrpadir miel QpyHKIII — OpAMOKYT- 2
HuK 3 BuMipamu 1 i 3 (max. 29). Moro miormra
S=1:3=3(kB. ox.). 1
3) 3HaligiTey maomly miarpadika GyHkKIil f(x) = sin x >
Ha [0; «]. O 1 2«
Po3e'azanns. IlepBicHolo nna QyHKIII sin x € —cos x, Maur. 29
amxe (—cosx) =—(cosx) =—(—sinx)=sin x.
Tomy mykana niaoma S (maa. 30) mopiBHIOE:
Y
S =—-cosx| =1-(-1)=2 (xB. ox.).
0
yl\
4| y=4-x°
yh
y = sinx
1 2
1.
o) T ox -2/ o) 2\ X
Mau. 30 Maun. 31

4) Suatigite mwiomy Qirypu, oomesxenoi rpadikom pyHKIil y = 4 — x2% i Biccro
abceruc.
Po3g’azanHd. 3HaiizeMo abCIUCH TOYOK MepeTuHy rpadika manol GyHKIII 3 Biccio
abcue (manx. 31). ¥V nmux Touxkax opmuHaTu mopiBHOOTL 0; 0 = 4 — x2,
3BigKM x; = —2 i x, = 2. Omke, Tpeba 3HAWTH WJIOINY ImiArpadika QyHKITil

3

y =4 — x? 5a mpomixkky [-2; 2]. Ilepsicua n1s nasoi dysknii F (x) = 4x — % .

2
=(8—§)—(—8+§)=102 (xB. ox1.).
9 3 3 3

3
Tomy mrykasa mioma S = (4x - %)
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BuKOHaNTe YCHO

238. fdki i3 sadapboBanmx Ha MaJOHKY 32 diryp € migrpadirom QyHKIiIT
y = f(x)?

yl\ yl\

)
Qo
(=)
Ry
)
Q
(=)
Ry

a (0] b ; a (0] \L_;
8 2
Maun. 32

239. YKaxXiTh KilbKa cmocobiB 3HAXOMKeHHsa Mol (Qirypu, 3o0paskeHoi Ha
MaJIIOHKY 33.

A

240. [JuBasgunch Ha MAJTIOHOK 34, CKaKiTh, YOMY JOPiBHIOE TIOIIa miaATpadika
dyurmii f(x) va mpomixkky: [0; 4]; [2; 4]; [0; 2].
241. [luBasgunch Ha MAJIOHOK 35, CKaKiTh, YoMy JOPiBHIOE TIOIIa miaTpadika

dyermoii y=+4-x> ma mpomixky: [-2; 2]; [0; 2].

yﬂ yﬂ
m \ y A
i °
) 2
n
7 11
(0] b x; -2 _:1 (0] 1 2 x;
Maug. 33 Maun. 34 Maim. 35
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300pasiTes Ha MaJdOHKY miarpadik gyukriii (242—244).

242, a) f(x) = x?2 ma [1; 2]; 0) f(x) = 0,2x® uma [0; 3].
243. a) f(x) = sin x Ha (%, TC); 0) f(x) =tg x HA [0; %]
244. a) f(x) = x* + 1 ma [-1; 2]; 6) f(x)=+/x ma[0; 5].

V1 245. (3HO, 2010, 2018). O6uucaits miory 3adapboBanoi Qpirypu, sobparkeHoi
Ha MaJIOHKY 306.

y o y
1 y = smx 2 Yy = 2cosx
0 _ »
AT TR
3 6
-2

a 0
Mau. 36
3HaigiTe mioiny miarpadika pyurmii (246—249).
246. a) y = x3 ua [0; 2]; 0) y=x®+ 1 ma[0; 1].
247. a) f(x) = x® + 3 ma [-1; 1]; 0) f(x) =5 — x? ma [-1; 2].
248. a) f(x) = x(x + 4) ma [0; 3]; 0) f(x) = (x — 1)? ma [-2; 0].
249. a) f(x) = sin x Ha [0; «]; 0) f(x) = 2sin x Ha I:O; %:|

250. Ha masonky 37 sagano rpadik Gyskiii y = 2 — x3. YceranoBiTs Bigmosis-
HicTh MiK rpadikamu pysHKIii (1-4) Ta ix naomamu S (v KB. o1.) (A—]I).

1 y=2-x*ua[-1; 0] A S=1,75

2 y=2-xnal-1; 1] B S=225 YA

3 y=2-xma[-2-1 B S=325 PG

4 y=2-x*wual0; 1] ' S=4 \ 5
1S =575 s

251. Bmatigitey miaomy miarpadgikiB, 300paskeHUX
BaMu AJd Bupas 242—244.

3HalAiTh mionly miarpagika pyukrmii (252—254).
252. f(x) = x2 + 3: a) ma [0; 2]; 6) ma [-2; O].

253. f(x) = cos x: a) Ha [0; g], 0) Ha [—g; g]

254. f(x) = x® + 1: a) ma [0; 2]; 6) ma [-1; 1].

b
3HaligiTe miomnly miarpagika gyuriii (255, 256). Maor. 37
255. f(x) =1 + 2sin x: a) Ha [0; «]; 6) Ha [_%; g]

256. f(x) = (x + 2)*: a) ma [-2; 0]; 6) ma [-1; O].
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. . . X
257. O6umciTh ABOMAa cmocobamu IJyolly miarpadirka Gysrmii y=3+— Ha
npoMizkKy [2; 6]. 2

SHalaiTe maomty Qirypu, oome:xkenoi giniamu (258—260).
258.a) y=—(x— 12, y=01ix=0;

1 T b
0 =1+—cosx, y=0; x=—— i x=—.
) y=1+7 y 2 2

1 2
259.a) y=——, y=0,x=-1,x=-3; 0)y=—7—,y=0,x=1, x =4.
Yy e Yy Yy \/; Yy

260.a) y=0,x=0,x=3, y =e5 0))y=0,x=0,x=3,y=e".

261. 3uatigitTe maomy girypu, oomeskenol rpadikom Qpyurmii y = 3 + 2x — x?
i Biccro abcrmue.

262. 3uaiigitTe mwiomnry Qirypu, oomerxkenol rpadikom QyHKII y = 8 — 2x — x?
i Biccro abcrmue.

3HalgiTe maoiy Girypu, oome:xkenoi rpadikamu GyHKIii (263—266).

263.a) y=x%,y=10 —x, y = 0; 0)y=25y=3—-—x,y=0, x=0.
264. a) y=—x% y=5+ 4x, y = 0; 6) y=+x, y=%, x = 4.
265.a) y=4-x?iy=x+ 2; 0) y=x%iy=2x.

266. a) y=x%,y=6 —x, y =0; 6)y=cosxiy=%.

[V] 267. (3HO, 2006). Piuka Teue sryroM i ABiui mepeTuHaEe moce, yTBOPIOOYN KPUBY
y = 3x — x% flka muomra Jyry MisK 1roce Ta piuykKoro, AKIIO BBa)KaTH, IO
JiHisd mmoce 36iraerwes 3 Biccio OX (maut. 38)? OguHUIA JOBKUHA — 1 KM.

Piuka
IIToce
\
Maun. 38

BnpaBu pna noBTOpeHHSA
268. 3HaigiTe moxigHy (QYHKII:

a) y = sin(1 + 3x); B) y=vx’—x;

0) y =xe™ r) y = cos 2x.
269. Po3B’s:KiTh piBHAHHA:

a) lg2x — 3lg x + 2 = 0; 6) In(x + 3) + In2 = 2In x — In(x — 4).

270. ¥V kaaci 40 yuniB. 3 mMareMaTUKU B MEPIIOMY CEMECTPi UeTBEPO YUHiB
orpumanu 12 6ainiB, gBoe — 10 GaxiB, mecarepo — 9 6GaxiB, m’saTepo —
7 6aJtiB, a perrra — 6 6aJtis. IToOyayiiTe BinmoBigHi cToBOUACTY If CEKTOPHY
miarpamu.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



§ 7. BU3HAYEHWI IHTETPAN

§ 7. BU3HAYEHWIA THTETPAN

Posrasuemo iHmIui cnocié BusHAaYeHHS ILIOINI Imiarpadika GyHKIii.

Hexait nano migrpadik meskoi ¢pyukii f(x) Ha npoMimkKy [a; b] (maa. 39).
IToginumo Bimpisox [a; b] Toukamu x,, X,, Xs,..., X, _, Ha n PiBHUX Bigpiskis:
[a; x.], [x1; x2]5.ee5 [, - 13 D]. IlOOymyemMo Ha mepIiiioMy Bifipi3Ky NPAMOKYTHHUK
BUCOTOIO f(x;), Ha IPyroMy — IPAMOKYTHUK BucoToio f(x,) i T. x. Hapermrri, Ha
n-My BifipisKy moOyayeMo IPAMOKYTHUK

BucoToio f(b). YrBopuThca cXimuacTuii CyMu BUTIALY
MHOTOKYTHHUK, CKJIaJeHUl 3 n nodysoBa- S, = Ax * f(x;) + ... + Ax - f(b)
HUX IPAMOKYTHUKIB (Maj. 39, a). Ao Ha3WUBAIOTH iHTErpaJbHAMH
OCHOBa KOJKHOT'O TaKOT'0 NIPAMOKYTHUKA cymamu dyHKLiT f(x)
IOPiBHIOE AX, TO ILJIOIIla BCHOTO CXiguac- Ha npoMixKy [a; b].

TOTO MHOTOKYTHHUKA
S, =Ax * f(x;) + Ax - f(xy) +... + Ax - f(b).

yﬂ yﬂ
1 y = f(x) y = f(x)
ol a x, x, x3 x, "x,, b % Ol a b x
a 0
Mam. 39

3HalifieHy iHTerpaJibHy CyMy MOKHA BBa’sKaTW HAOJMKEHUM 3HAUYEHHAM
mwiromi S miarpadika pyuxrmii f(x) Ha [a; b]. AKIimo yucio n TpAMye OO0 He-
CKiHUEHHOCTi, TO S, IPAMY€ [0 TOUHOTO 3HaUeHHA S oI miarpadika mamoi
dyurmaii (man. 39, 6). lIumyTs:
S =1lim S,.

P

He nure 3agaui nmpo sHaxomKeHHA ILIOIN Imigrpadikis, ayie if 6araTo iHITIX
IOCHUTH I[IKAaBUX i BAXKJINBUX MPUKJIAIHUX 3a0aY 3BOAATHCA 10 O0UNCICHHS I'pa-
HUIIb MOAI0OHUX iHTerpaJbHUX cyM. TOMY AJIA IIHOTO ITOHATTS BBEJIU CHEIialbHY
Ha3By Ta Mo3HauUeHHs. ['paHuIio Takoi inTerpansbHoi cymu S, GyHKIii f(x) Ha [a; b]
npu HeoOMesKeHoMY 30iJIbIIIeHHI Uuciia 71 Ha3UBAIOTh BU3HAYEHUM iHMezpaiom

b
dyuKii f(x) Bix a go b. Ii mosHauaTs cuMBOIOM j f(x)dx (uuraioTh: iHTErpaJa
a
Bim a mo b ed Bix ikc me ikc). Tyt a i b — medwi inmezpy8arHus, | — snax in-
mezpaaa, f(x) — nidinmezpaavna QyHKUiL, X — 3MiHHa iHmezpysanns. OTxe,

S = }li_{E(Ax~f(xl)+Ax-f(x2)+ +Ax-f(b))=j.f(x)dx.
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Po3/1n 2. THTEFPAN TA 1OTO 3ACTOCYBAHHS

I3 iporo BUMIMBAE, 110 ILJIOIIEIO miarpadika yHKIii f(x) Ha mpoMiKKY [a; b]

b
€ I f(x)dx. Ockinpku BoHa mopiBHIOE Takox F(b) — F(a), ne F(x) — mepsicHa

a

,I[JI(;I dyuKIii f(x), TO If(x)dsz(x) ’ =F(b)-F(a).

jf(x)dx:F(b)—F(a).

e — ¢dopmyna Hero-
ToHa—Jlei6oHinma, ii Ha-
3MBAIOTh IIle OCHOBHOIO
(dpopMysI0I0 MaTeMaTHU-
HOTO aHaJi3y.

Q —

I1a dopmy.ia mae 3mory po3B’sisyBaTu 6araTo
BaKJIUBUX 3a7a4 He OOUMCIIEHHAM TPaHUIb
iHTerpaJbHUX CYM, III0 JOCUTh BaKKoO, a 3a
JITOIIOMOTO0 IIePBiCcHOI.

PamionasisyBaTtu 004mncIeHHS YacTO JOMO-
Marae Taka 6/4acmuéicmb iHmezpana:

_b[f(x)dx—j.g(x)dx=jl(f(x)—g(x))dx.

CupaBennuBicTh 11iei (opMyJsiv BUILINBAE
3 TAKUX IEePETBOPEHb:

(f(x)-g(x))dx=(F()-G(b))-(F(a)-G(a))=

b

=(F(b)—F(a))—(G(b)—G(a))=If(x)dx—fg(x)dx.

a

lotppig Binbrenbm JleibHiy

(1646-1716)

BunatuHuit HiMenlbKU# MaTeMaTHK, Ghisuk, Gigocod,
opramizaTop HaykKoBuX ycTtaHoB. Pasom 3 HnioToHOM
OOJIiisA€ clIaBy BiAKpUTTS nudepeHI[iaJIbHOTO Ta iHTe-
rpaJIbHOTO YMCJIEeHb. YBiB 0arato 3arajbHOBXKHBAHUX
Telep MaTeEMaTUYHUX aJITOPUTMIiB, TEDMiHIB i CHMBOJIiB.

Icaak HbloTOH
(1643-1727)

Bunaruuii aHrIilicbKuil (PisuK, acCTPOHOM, MaTeMa-
K. ChopMy/II0BaB OCHOBHI 3aKOHHM MeXaHiKHU, 3aKOH
BcecBiTHBOrO TsKiHHA. Hesameskuo Binx JleiibHia 3a-
IOYaTKyBaB MaTeMaTUUYHUUA aHAJIi3.

YV eusuenni Hayk npurniadu KopucHiwi 6i0 npagu..
1. Hviomon

Hvromox 0ye HaileudamHuiwuil zeHiil

3 ycix, wo 6yo0b-KorU iCHY8ANU.

K. Jlazpaniic

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



§ 7. BU3HAYEHWIA THTErPAN

Ilpukaad. 3HanigiTh oIy Girypu, oOMesKeHol
rpadikamu GyHKIIN y = x2 1y = 4x — x2.

Poss’sazannsa. Ilobynyemo rpadiku taHnnux QyHK-
miit (mag. 40). Tpeba suaiiTu oty 3adapboBaHOl
dirypu. Boua nopiBHIO€ pisHuIli mioIs nigrpadgikis
OBAK i OBAP.

Me:xi inTerpyBamusa — abciucu Touok O i A,
y AKUX MepeTHuHaTheAd rpadiku GyHKIiN, TOOTO
3HAYEHHSA X, II10 3aJ0BOJILHSIIOTH CUCTEMY PiBHAHD
y=x*1y=4x — x% I3 uiel cucremu BUILIHBAE
piBHsaHHA X% = 4x — x%, KopeHsamu AKoro €: x, =0
ix, = 2. OTxe, MIyKaHa IJIOIIA

2 2 2 2
SJ.(4x—x2)dx—J.x2dx=J(4x—2x2)dx= (2x2—§x3)
0 0

0

Bionosiow. 2% (xB. 0o1.).

3ayeasncenna. IIpounTaBmu neit maparpad, BU AisHAIUCHA, II[0 HA3UBAIOTH
BU3HAYCHUM iHmezpaaom. ¥ TIOBHIIIINX Kypcax MaTeMaTUYHOTO aHAII3Y PO3TJId-

IaeThed IIe I HeBU3HAYEeHUTL ihmezpaa I f (x)dx, AKUM BBaKaloTh 3arajbHUI
BUTJIAL yCixX mepBicHUX Mia GyHKIii f(x):
axmo F’(x)=f(x), To jf(x)dsz(x)+C.

Ocp uoMy oImeparlilo 3HaAXOIKEeHHs IepPBiCHOI Ha3MBAOTh TAKOXK iHTErpy-
BaHHAM.

NepeBipTe cebe

[l Illo masuBaioTh inTerpanbpHOIO cymoro? HapeniTs mpuxiaz.
F] Illo masuBaloTh Bu3HAUeHHUM iHTerpasnoM (GyHKLii f(x) Bix a mo b?

b
E] fIx uurarors Bupas j f(x)dx? HaspiTs #oro ckjiIamoBi 4acTHHH.

a
HatiTe BusHauenusa ¢opmyau Hriorona—JleiibHima.
[ ke Bigkpurra XVII cr. BBaKaioTh HalBaKJIUBimImM?

BuKoHaemo pa3om

1 T
1) OGumenirs: a) [(x*+2x)dx; 6) [sin2xdx.
0 0

Pose’azanns. a) IlepBicHoro mua pyHKHII f(x) = x2 € dynkuia F(x)=
dyurmii f(x) = 2x — QyuKmia F(x) = x2. OTxe,

, a IJad

oo|§<W
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11 1

1 1 1 3|1
j(x2+2x)dx=jx2dx+j2xdx=x— x| = =—0+41-0=1—.
) ) ! 3 3 3

0 0

0) Ilepsicuoro maa pyukiii f(x) = sin x € pyuKia F(x) = —cos x,

1
a maa f(x) = sin 2x — ¢Qyuknia F(x)= _ECOS 2x. Tomy

K T 1 1
J.siandxz—lcos2x =—lcos2n—(—lcos0):——+—=0.
2 2 2 2 2

0

0

2) BuaaiTe miomnry Qirypu, oomerxkenol gimiavu y = x2 — 4 iy = 0.

Po3g'azanHa. Pirypa, mpo AKy HAeThCA B 3ajadi, po3MillleHa HU:KYe Bim oci x
(maui. 41), Tomy He BinmoBizae odHaueHHIO migrpadika Gyukiii. [Ipore Bora
cUMeTpUYHa BiIHOCHO oci x miarpadiry Qyukmii y = 4 — x? Ha OPOMiKKY
[-2; 2]. IInomii ntux ¢iryp piBHi, TOMY

S=i(4—x2)dx=(4x—%3)

2
=(8—§)— (—8+§)=10g (B. ofL.).
i 3 3 3

yl\
7t y=x*+3
6+
51
2 x; y=x2
3
I
-4 a 0
Mau. 41 Maux. 42

3) Sualgite miomry ¢irypu, oomexxkenol jgimismu: y = x2 — 4, y = x%2 - 1,
x=-2,x=2.

Po3e’a3auua. I1a irypa posmimena mo pisHi 60xu Big oci x (Mmai. 42, a). Ilepene-
ceMo ii mapanenbHO Ha 4 oAWHUII B HanpAMmi oci y (mamu. 42, 6). YTBOpeHa
dirypa oome:xena mimiamu: y = x%, y = x2 + 3, x = -2, x = 2. Ii mioma,
a oT:Ke, 1 moma ganoi Qirypm

2

2 2 2
S = j (x2 +3)dx—j x’dx = j 3dx=3x| =12 (xB. ox.).
-2 -2 -2
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§ 7. BU3HAYEHWI THTETPAN
BuKoHauTe yCHO
271. Bigomo, 10 jf(x)dx=5, Tf(x)dx=5. BHamiTh:
a) jsf(x)dx; 6) Tf(x)dx; B) j0,5f(x)dx.

1 1
272. Bigomo, 110 _[ f(x)dx=a, '[ g(x)dx=b. Buaiingits:
3 ]
1

a) [2f(x)dx; 6) [(f(x)+g(x))dx; B) [5g(x)dx.

-1

273. O0uucaiTs:

s

a) j xdx; B) Jl‘ x’dx; r) _T cos xdx; e) 'T sin xdx;
0 0 0

T
cos xdx; €) j sin xdx.

-

——o |

0) jxdx; r) 'l[xzdx; )

o3

274. BHKopHCTOByIOqH MaJIOHOK 43, TopiBHAITe yncia aib, AKIo: a = J. f(x)dx,
b= j g(x)dx.

275. He 06tmcmofotm iHTerpaJi, MopiBHANTe fOoro 3 HyJIeM:
a) jO, 5xdx; 0) ]1 xdx; B) j(l —x?) dx; ) ]1 sin xdx.

276. Ha manioukry 44 nmomamo rpadik (byHKLul y = f(x). Bam/nm'rb qucna a,bic

B IOPALKY 3POCTAHHSA, AKINO: @ = jf(x)dx, b= jf(x)dx, c= Jf x)dx.

-5 -1

yﬂ

3..
yﬂ 21
51 & y = &) 1/\‘
2t /—5 —10_1234567\x
1-
O] 1 2 3 4 5 6 x 4

Mau. 43 Mai. 44
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V1 277. (3HO, 2016). Bukopucrosyouu ¢hopmyay Heiorona—JleitoHina, 00uncaiTe

2
'[6x2dx.
1
A B B \ i
12 14 18 22 42
O6uncraite inTerpan (278—281).
1 2 1,5
278. a) J2xdx; 6) szdx; B) J.stdx.
0 -1 0
279. a) Jcos xdx; 0) J.sin xdx; B) I d;c .
! : o cos’ x
2 x3 1 0
280. a) J.?dx, 6) [(4-x")dx; B) [(8x*+1)dx.
0 -1 )

1
281. a) Je"dx;
0

Kopucryouucst dpopmynoo Heiorona—JleiibHira,

Ka ¢yHKIii (282—284).
282. a) f(x) = x ma [1; 2];

6) f(x) = cos x Ha [—g; 0];
283. a) f(x) = x° ma [1; 2];

6) f(x) = cos 2x Ha [—%; 0];
284. a) y = 2¢* ma [0; 1];

0) y =2*na[-1; 2];

0) j. 2%dx;
0

B) j2x'1dx.
1
3HAUAITH Moy mmiarpadi-
B) f(x) = x® + 1 ma [-1; 1];.

r) f(x) = 2sin x Ha [%, £:|.

2
1
B) f(x)—2\/; Ha [1; 9];
1 T 37n
R b

B) y=i+3 Ha [2; 6];
x

T) y=4—l Ha [-6; —3].
x

b
O6uncairs (285—288).
2 1 T
285. a) J dx ; 0) J.(1+§/;) dx; B) J cos 2xdx.
o 8x+1 s n
286. a) 2fsinfdx- 6) _f(z+x)2 dx; B) jd—x
' 0 3 ’ -3 ’ o NX+ 3 )
2 3 2 3 2 1
x°+3x°+1 x“+4x+4 2x+3
287. T dx; 0) | ———dx; dx.
2) '1[ x az; ) -!. x+2 2) '£2x+1
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§ 7. BU3HAYEHWI IHTETPAN

n 2 T T .2
288.2) [1°% X g5 6) [2sin® Ldxs B [ 2 g,
o cos’x 0 2 o Cos x
tox'-1
[/] 289. (3HO, 2012). O6wmemiTs [—————
5 X +x°+1
290. DoBexmiTh piBHICTB:
a) jcos xdx = szdx, 0) jsm xdx = jcos xdx.
0 0
291. Ha mamoHKY 45 3amaHO r‘pa(bum (byH}cuiﬁ f(x) i g(x). YcranoBiTs Bifmo-

BigHicTb Mixk iHTerpanamu (1—4) ra MmHOTOKyTHUKaMU (A—]I), mIoIi aKux

BU3HAUAIOTHCA 3aJaHUMU iHTeTrpaJaMu.
3 3 A Tpurkyraux OMH

1 J.f(x)dx 3 J.f(x)dx B Tpanenis OBCH
;3 (3) B Ilapamenorpam OBCM
_ I' Tpanemis OACM
2 J(f(X) g(x))dx 4 Jg(x)dx I, Tpurkyrauk ACH
0 0
‘ yA ‘ YA x
LA " 2F
31 31 | 2
‘ ‘ }// M 9l -------7/4/_/_
| ‘ y=Nx
ey W7
A H R 0 >
-3-2-10[ 1 2 8 4 5 x 1 12345678%
Max. 45 Mau. 46

[V] 292. (3HO, 2008). Ha mamonKy 46 306paskeno rpadiku QyHKIii y=\/; Ta

x . . ..
y= rh VraxiTs GopMyIy A8 00UMCIeHHS ILJIOII 3alITPUX0BaHoI hirypu.

J:(\/;+§)dx I( x——) I(\/;—%)dx j(§+\/;)dx

V] 293. (3HO, 2009). Bagaro GyHKmii f(x) = x2 + 11ig(x) =7 — x.

1. 3HalgiTe abciiucu TOUOK mepeTuHy rpadikis pyukii f(x) i g(x). ¥ opsa-
MOKYTHIi# cucTeMi KoopauHAT 300pasiTek QPirypy, oOMexeHy IIUMH Ipa-
dikamu.

2. O6uwmcxiTh oy Qirypu, oomesxkenol rpadgikamu GyHKIiH f(x) i g(x).

3HalgiTe miaomry Qirypu, oomesxkenoi giniavu (294—296).
294. a) y = x? iy = 2x; B)y=6+x—x%iy=6 - 2x;
O)y=x*iy=2; rNy=4x +x*iy=4 + x.
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Po3nin 2. THTErPAN TA 11070 3ACTOCYBAHHSA

295.a) y=4x —x*iy=4 - x; B)y=x3,y=8ix=1;
) y=x3iy=ux; r) y=2x—-x?iy=x%
296. a) y=0,65, y=1, x = -2; B)y=e,y=e* x=e;
6) y=3+y=3, x=1; r) y=x®, y=x1, x=0,5.
t
297. Yu npu KoKHOMY AiticHOMY ¢ > 1 cupaBAKYy€ETbCS PiBHICTH Jldx =lnt¢?
x
IIpointocTpyiiTe ii reoMeTpUYHO. '
298. [ToBemiTh: AKIIO IPU KOKHOMY X € [a; b] f(x) > g(x), To dirypa, oOmexeHa
b
gigiamum x = a, x = b, y = f(x), y = g(x), mae mwiomry S =f(f(x)—g(x))dx.
299. IlosexiTs, I110: ¢
b b b
a) Jf(x)dx+jg(x)dx=_[(f(x)+g(x))dx;
: a , a
6) ka(x)dx=kjf(x)dx ISt KOoKHOTO £ > 0
‘:' b ! b
B) Jf(x)dx+'ff(x)dx='ff(x)dx mnga <c <b.
a c a ) ,
V] 800. (3HO, 2017). OfunciTs inTerpas j (7 (x)+6)dx, axmo jf(x)dxzs.
0 0
A B B T IO
20 14 2 28 8
301. Hosexmitw, 1o miomia ¢irypu 1 gopiBHIOE ol girypu 2 (mas. 47).

3HangiTe mioiny Qirypu, ooMme:xenoi giriamu (302, 303).

302.
303.

y=x*+4x,y=x>+4x+ 3, x=-2, x=0.
y=x2—-4x,y=x>-4x+3,x=0, x =4.

<
o

BnpaBu pna noBTOpeHHSA ]

304.

305.

306.

3HaNAiTh MepBicHy QYHKILII:

a) y=2x>+3x2-5;0)y=e*+ x.
PosB’sokiTh piBHAHHA:

a) O,5x273x+2 — 1;

6) 52* — 3 - 5* - 10 = 0;

B) 2x71 — 3x — 3x+ 1 _ 2x+2.

Poauua orpumasia nose :xkutyo y 100-KBap-
TUPHOMY OyAMHKY. SIKa iiMmoBipHicTSH TOTO,
IIT0 HOMEep HOBO1 KBapTUPU He Oye MicTUTU
nudpy 5? Maui. 47

H DN Wk Ot 9 ®

1234567 8%

ol
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8 8. 3ACTOCYBAHHSI BU3HAYEHUX THTETPANIIB

§ 8. 3ACTOCYBAHHA BU3HAYEHUX IHTETPANIB

3a IoIIoMOoroio iHTerpaJiB MOKHA BU3HAYATU He TiJIbKU ILIOII (iryp, a i 6a-
raTo iHIIuX BeJIUYNH, HAOIUKeHi 3HaUeHHS AKX BUPAKAIOThCS iHTerpaJIbHUMHI
cymamu, To0TO cymamu Buny Ax © f(x;) + Ax + f(xy) + ... + Ax - f(x,). Taki cymu

KOPOTKO NO3HAYAIOTh Zf(xk)Ax. Ilinrpadik ¢yHKIii f(x) — MaTemaTuuHa
k=1

MOJIeJIb KOJKHOI TaKOl BeJIUUYUHU, TOMY OOUMCJIIOBATUA TPAHUIIL ITUX CYM TaKOXK
MosKkHa 3a popmysaoro Heioroma—Jlei6ouina. Po3riasguemMo Tpu OpuUKJIagU TAKUX
3azad.

00’em Tina obepranHsa. KosxHe Tijo obepTaHHA MOKHA YABUTHU CKJIATEHUM
3 Iy:Ke BEeJIMKOI KiJTbKOCTI KPYIJINX IJIACTUHOK YW ITWJIIHAPIB 3 MaJIMUMU BUCO-
Tamu Ax (maa. 48).

Pagiyc xoxHOro Takoro muiaiHapa 3a-
JeXUTh Bim sminuHoi x i mopiBHioe f(x).
00’eM ogHOrO MUJIIHAPUKA, IO BiAIOBigae
3MiHHi# X, qopiBHIOE Tf2(x)Ax. YCchoMy TiTy
o0epTaHHA BiANOBiae iHTerpajdbHa cyMa
T2 (x)Ax + TfA(x)Ax + ... + w3 (x,)Ax.

Omxe, itoro 06’em V=_[1tf2 (x)dx abo
0

V= Tc]l. f? (x)dx.

ITpuraad. Hexaii Tpeba 3HaiiTm Mict-

KicTh moCcyquHU 3aBBUIIKKA 4 IM, OCbOBUIA Mau. 48
nepepis axoi — rpadirk GyHKHii y = x2
(mag. 49).

Yy A y A

Maum. 49 Maug. 50
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g HeBix’ eMHUX 3HaUeHb X rpad)ik Takoi QYHKIIl CUMETPUYHUN BiTHOCHO

OicekTpucu IepIIOro KOOpAMHATHOro Kyra rpadika ¢yrrnoii y=+x. Tomy
IMIyKaHUH 00’ €M IIOCYANHY JOPiBHIOE 00’€MYy Tijla, YTBOPEHOTO O0ePTaHHAM IIif-

rpadika GpyHKIiI y—\/; Ha HpOMi?RKy [0; 4] HaBKO0JO oci x (maJ. 50).

Or:xe, mykaHuii 06’em V = nj dx TEJ-xdx 8 (am®).

3a I0mOMOro BU3HAUEHHUX iHTErpasiB MOKHA OOUYUCIUTU 00’ €MU He JIUIIIe
TiJ o0epTaHHsd, ajie i 6araTboX iHINKWX TiJI — mipamin, 3pisaHux Imipamiz Torro.

Po6ora 3minHoOl cuau. Ko BHACAILOK Aii cTasoi cunam F Tijo mepemiIry-
€ThCs B HANIPAMI CHUJIM HA BificTaHb S, TO BUKOHYEThCA poboTra A = Fs. A AKIIo
Ha Tijo gie cuia He cTajia, a 3MiHHA?

ITpurnaod. Ilo6 po3TarHyTu npy:kuHy Ha 1 cM, HA 2 ¢cM i T. A., Tpeba mpu-
KJagatu aefasi Ginpiny # 6inbmry cuay. 3rigao i3 sakonom I'yka, cumia f(x),
AKY Tpeba MPUKJIACTH, 1100 POSTATHYTU MPYKUHY HaA BicTaHb X, IPOMOPITifiHA
it BigcraHi (I foOycTUMUX 3HAUEHb X), To0TO f(x) = kx. Koedimienr £ pis-
HUU 01 pisHmMX npyskmH. Hampuyiaanm, AKINO s POSTATHEHHS MPYXKUHU HaA
1 m Tpeba npukaactu cuay B 50 H, Tto £k = 50.

dAry pobotry Tpeba BUKOHATHU, IT00 POBTATHYTH TaKy MPY:KUHY HA BigcTaHb
=2 wm?

IToginmumo Bimpisor [0; [], HA AKUN PO3TATYETHCA NMPYKUHA, TOUKAMU X,
X5y Xgyeeey X,_ 1 Ha n piBHUX yacTuH (Mas. 51). Hexaii [ = x,, a Ax — [IOBXKUHA
Ko:kHOI yacTuHU. 1106 POSTATHYTH MPYKUHY Ha Bigcraus [0; x,;], ToOTO mepe-
mictutu Ii KiHens 3 Touku 0 B x,, Tpeba npukgactu cuay f(x;). ¥ npomy pasi
BMKOHAaHa poboTa HabauKeHo JopiBHIOBaTUME AX * f(x;). II[06 posTarHyTH npy-
JKMHY Ha Bimcramsb [x;, X,], Tpeba mpukgactu cuay f(x,) Ta BUKOHATA POOOTY,
sAKa mpubaus3Ho mAopiBHIOE AX * f(x,) i T. 1. OT:Ke, 11100 POSTATHYTU MPYKUHY HA
Bigcraus [0; [], Tpeba BuKoHATH PoOOTY, 3HAUEHHA SIKOI NPUOJIU3HO JOPiBHIOE
inTerpanpHil cymi A4, = Ax - f(x;) + Ax - f(xy) +... + Ax - f(x,).

RY

0 x, x, x PR
Mau. 51

3HaueHHa A, 3i 36inpimeHHAM n (i BigmoBigHMM 3MeHIIeHHAM AXx) menaii
MeHIIle BiApisHATHMETHCA BiJ TOYHOI'O 3HAUEHHA IIyKaHOI pobdoru A, TOOTO

l l
AKIO n— o, To A, — A. OTxe, Azjf(x)dxzjkxdx:%klz.
0 0

Axmo £ =50,1=2 M, To A =100 [I:x.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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8 8. 3ACTOCYBAHHSI BU3HAYEHUX THTETPANIIB

Exonomiunuii 3mict interpana. Hexait dyukiia y = f(x) onucye saminy mpo-
IYKTUBHOCTI JeAKOTO MiIPUEMCTBA MPOTATOM IIEBHOTO Yacy. 3HalimeMo o6cArT
nponykitii U, BupobseHoi 3a mpomiskok uacy [0; T1].

3azHaumMo, 110 KOJU IPOAYKTUBHICTE He 3MiHIOEThCS TpoTaroM yacy (f(¢) —
crajsia (DyHKIIisg), To obcAr mpoxaykIiii AU, BupoOJieHOI 3a JeaKuil ITPOMiKOK
vacy [¢; ¢ + At] BusHauaetrbca Gopmyioo AU = f(t)At. ¥ 3araabHOMY BUIIAIKY
cupaBeIinBa HaOnm:keHa piBHicTb AU = f(t)At, me te[t; t+At], AKa 0yme TUM
TOUHiIIIa, YUM MeHIIIe At.

IToginumo Bimpisok [0; T'] Ha n piBHUX wacTuH Toukamu 0 = ¢, < ¢, <t, <..
< t, = T. Hua obcary mpoxykiii AU,, BupoOyieHOI 3a TPOMiKOK dYacy
At =[t, 5 t,], maemo: AU, = f(t,)At, ne t, e[t,H; tk], k=1, 2,..., n. Orxe,

UziAUkzif(tk)At.

Axmo At — 0, To KOKHa 3 BUKOPUCTAHUX HAOJIMIKEHUX PiBHOCTeH crae
TOUHIIIIOI0, OT3Ke,
n
U=lim Y f(t,)At
At—0 =)

Ao f(t) — TpoAyKTUBHICTE IIpaili B MOMEHT udacy ¢, To 00cAr BUpPoOIeHol
nponykitii 3a mpomizkok [0; T'] moskHA obumcauTH 3a (GOPMYJI0I0

Uzj.f(t)dt.

epeBipTe cebe

[l sIki sacTocyBanHs iHTerpasiB Bu 3HaeTe?

F] Ik sa momomorolo iHTerpana Bu3HAUYUTHU 06’€M Tina obepTaHHA?

E] SIxy po6ory moTpi6HO BUKOHATH, 1106 PO3TATHYTHU IIPYKUHY Ha | M?
Axum € ekoHOMiUHUI 3MicT iHTerpaa?

BuKoHaemo pa3om

1) IIpogyKTuBHiCTS Tpalli 6puraay poOiTHUKIB IPOTATOM 3MiHM BUBHAYAETHCS
dopmytoro f(t) =—-2,53¢% + 24,75t + 111,1, ne t — pobouwmii uac y roquHax.
Busuaure ob6cAr IpoAyKIii, BUTOTOBJIEHOI 3a 5 poOOUYMX TOLUH.

Po3e’a3aHHA. OGCAT BUIIYCKY IPOAYKI[il IPOTATOM 3MiHU € IIePBiCHOO Big QyHKILII,
10 BUPAa’sKae MPOAYKTUBHICTEL mpari. Tomy

5 5
U=[f(t)dx=[(~2,53¢ +24,75t +111,1) dt =
0 0

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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°__ 258125 24,75-25

3 2
:(_ 2,53t" 24,75t +111,1t) -
3 0 °
__31(;,25+618,75+555,5:759 (ox.).

+111,1-5=

2) Touka pyxaeTbca MPAMOJiIHITHO 31 3MiHHOIO mBUAKicTIO v = 10t M/c; 3a
nepuri 4 ¢ Boua npoiinia 80 M. 3HANAITE 3aKO0H PYXYy TOUKH.
Po3e’azanun. IIlykauuil 3aKOH PyXy BUPAMKAETHCA TAKOK (QYHKIiEI s = s(t), 110
s’(¢)=10t. Tyr s(t) — mepsicHa n1a QyHKIII v = 10f. SaragbHUI BUTIAL
Takux nepsicanx — s(t) = 5t + C. Ockinbku 3a 4 ¢ Touka npoinnia 80 m,
0 80 =5-16 + C, sBigku C = 0. Illykauuii 3akoH pyxy Touku s(t) = 5¢2,
Ie t — yac y ceKyHaax, S(¢) — BimcraHb y MeTpax.

3) Hosexnits TBepm:xkenuda KaBasibepi. Armio asi
¢irypu MoKHA PO3MICTUTH HAa ILJIOIIUHI TakK,
10 KOJKHAa CiuHa, mapaJjejbHa JaHill IpAMii,
TepeTUHAIOUN ONHY 3 HUX, IEPETUHAE 1 APYyTy
0 BiAPi3Ky TaKoOl caMol MTOBKWHU, TO IIJIOIIL
nux Giryp piBHi.

Po3s’azanna. Hexaii pirypy F o6MexyroTh JIiHiil x = a,
x=b,y=1[(x)iy=g(x), a dirypy F; — niuii
x=a, x=b,y="7Fi(x)iy=g(x) (man. 52).
Sxrmro KoxHa ciuHa ¢, mapajenabHa Oci y, Ie-
perunae ¢irypm F i F,; mo Bimpiskax piBHOI
noB:xuHU, TO f(x) — g(x) = f1(x) — gi(x) nna

KOYKHOI'O xe[a; b]. Tonai

b

(f(x)-g(x))dx =_[(f1 (x)-g, (x))dx,

a

Q —

To6TO TLIOMTi (hiryp F i F, piBHi.

boHaBeHTypa KaBanbepi
(1598-1647)

yﬂ

I

—

c
S

y = g(x)

y = f(x)

F,

y =g

Mau. 52

a

S
Ry

Iraniticbkkuii MaTeMaTHUK, BUKJagad BOJOHCHKOIO
yHiBepcurery, aBTOp «I'eomeTpii», y AKill BUKIaZEHO
MEeTOJ, HeIOoIiJbHMX. YMiB po3B’sa3yBaTu 3ajgadi, AKi

b
Telep Po3B’SA3YI0Th, OOUMCIIOIOUHN iHTerpaaun jx"dx

mpu HatypanbHuUX n < 10. Iumri #oro mpari: «Cro pis-
HUX 3a7ad...», «TpuroHomerpis miaocka i cepuuHa,

JiHifiHA ¥ JorapudMiuHa» .

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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8 8. 3ACTOCYBAHHS BU3HAYEHIX THTETPANNIB

A

O0uwncaiTh 06’eM Tijla, yTBOPEHOro 00epTAaHHAM HABKOJO Oci x ¢irypu, ooMme-

sKeHol 3amanumu Jginiamu (307—309).

307.y=2x+1,x=1,x=4,y=0.

308. y=x%, x=1,y=0.

309. y=—x2+ 2x,y=0.

310. O6uucaite 06’eM Tija, yTBOpeHOTo obepTaHHAM HABKOJO oci x ¢irypwu,
obmesxeHoi myroio xKoxa x? + y? = 16, AKa JeKUTh y IepIrii uBepri, Ta
mpavmumu x =1, x =3, y = 0.

Tino pyxaerbcsa 3i mBuaKicTio v(x). 3HAUAITS MIIAX (Y M), IPOUIEHUN TiJIoM
3a TIpoMiskoK uacy (y c) Bix t; mo ¢, (311—313).
311. v(t) =3t + 2t%, ¢, =0, t, = 6.
312. v(t) = 10¢, ¢, = 0, t, = 4. Y
313. v(t)=38t2 -2t + 3,t, =0, t, = 2. y=\x
314. IIpogyKTUBHiCTH IpaIli poOoiTHUKA TPOTATOM JHSA
n BU3HauUaeTheA (QyHKIicw z(t) = —0,00645t2 +
L& + 0,05t + 0,5 (rporm. ox./rox), ge t — dac y ro-
IUHAX Big mouaTky pobotu, 0 < ¢ < 8. 3HaAUIITH
o0caAr mpoayKIii (y IpOMIOBUX OAWHUIAX), BU-
TOTOBJIEHOI 3a POOOUMIT JEeHb.
315. 3uaiiaiTe oty 3adapboBanoi uacTuau Qirypu, Mau. 53
300paskeHol Ha MaJIIOHKY 53.

Ry

b

O0uwncaiTh 06’eM Tijla, yTBOPEHOro 00epTAHHAM HABKOJO oci x ¢irypu, ooMme-

JKeHol sagaHumu Ji"igvmu (316, 317).

316. xy=4,x=1,x=4,y=0.

317. 2 —4x=0,x-2=0,x-4=0,y=0.

318. Ky poboTy Tpeba BUKOHATH, IT00 POSTATHYTHU MPY:KUHY HA 5 CM, AKIIIO
cuna 1 H poararye ii ma 1 cm?

319. g cTucHeHHA NpPYy:KuUHU Ha 1 cM Tpeba mpukJjactu cuay 9,8 H. ARy
poboTry Tpeba BUKOHATHU, 11100 CTUCHYTH MPY:KUHY Ha 4 cM?

320. IllBuakicTh MaTepiaJbHOI TOUKM 3MiHIOETHCA 3a 3aKOHOM ¥y = v(t) (Y M/c).
YcraHOBITH BiioBifHICTE MisK 3aK0HOM IIBUAKOCTI (1—4), 3 AKOIO pyxaJsacs
TOUKA, i mraxom (A—]l), mpoiileHnM HaHO0 TOYKOIO 3a HepIii 2 CeKYHIN.

1 v(t)=1+ 4t A2wm
2 u(t) = 2t B 8Mm
3 vt)=1 B 4wm
4 v(t) = 3¢ T 6m

I 10 m

321. [Insa Kpaloro o0CJIyroByBaHHS 3ai3ay TOHOK cepii «Popmysa-1» maiicTpu
BUSHAYMWJIN HANKPAITUHA 3aKOH 3MiHU MIBUAKOCTI PyXy aBTOMOOiIA IPAMOIO

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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tpacor: v(t) = 2(t + 2)>°. fdxkuil mIAxX npoige mijor el roHKku 3 2-1 1o
7-1 cCeKyHIU Bil mOYATKY PyXy?

322. 3HalgiTh MIIAX, AKUI IpPoiife TiJo Bif IOYATKY PYXY A0 3yIUHKM, SKIIIO
#oro mBuaKicTs v(t) = 18f — 62,

323. IBuakicTs pyxy Tina v(t) 3 uacom ¢t 3MiHIOETHCA 3a 3aKOHOM U = 20 —
— 3t (M/c). 3HAUAITh MIIAX, AKUH TPOUIIIO Tijo 3a 4-Ty CEKYHIY CBOTO
pyxy.

324. Cua cTpyMy B IIPOBIJHUKY 3 YaCOM 3MiHIOETHCS 3a 3aKoHoM I(t) = 4 + 2t.
SKa KiJTbKiCTD eJIEKTPUKU IIPOIiie Uepes MonepeuyHnil mepepis IpoBifHMKA
3a yac Big 2-i mo 6-i cekyuamu?

BnpaBu gna noBTOpeHHsA

325. CkinbKu pisHUX TPUIU(POBUX UKCEJ MOKHA cKaacTu i3 mudp 0; 1; 2 raxk,
106 mupu He moBToproBaauca? A i3 mupp 1; 2; 3?

326. 3HaiiaiTh cyMmy HeCKiHUEHHOI reOMeTPUYHOI mporpecii 3 mepimumM 4JIeHOM
4,5 i smamennuxkom 0,75.

327. Copoctits Bupas: a) 39°%172%); g) 7ioelwsl), g) gloesx, ) g2losr(v-1)

CamocrTiitHa po6oTa 2

BapianT 1

1 3HaiifiTh 3araJbHUN BUTJIAL IMEePBiCHUX IaA QYHKINI:
a) (x) = x* — 3x; 0) f(x) = cos x.

2  Buaigite aasa pyHKIii f(x) = 3x2 — 2 Taky nmepBicHy, rpadik SKOI IPOXOIUTH
yepes Touky (0; 2).

3 Hawmammoiite migrpadixk ¢yurmii f(x) = x3 ma npomiskky [0; 2] Ta sHaA#AITH
fioro ILIoIIy.

2
4 O6umciiTh iHTerpas J3x3dx.
1

BAPiAHT 2

1 3HaifiTh 3araJbHUN BUTJIAL IMEePBiCHUX Iad QPYHKINI:
a) f(x) = x® + 2x; 0) f(x) = sin x.

2  Buangite aasa GyHKII f(x) = 2x + 3 Taky mepBicHY, rpadik SKOi TPOXOIUTH
yepesd Touky (0; 1).

3 Hawmammwiire nigrpadik Gyl f(x) = x2 ua npomizkky [0; 3] Ta sHaigiTs
Horo ILIoITy.

3
4 OOumcaiTh iHTerpas j4x2dx.
0

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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CKAPBHUYKA JOCATHEHb I HABYTWUX KOMNETEHTHOCTEN

CKapOHMYKa KOCATHEHDb i HAOYTUX KOMNETEHTHOCTEW

v 3naro, 1m0 QyHKIi0 F(x) Ha3UBAIOTh NEPEiCcHOI0
nnas pyHKIE f(x) HA OpoMikKy I, AKINO A
KOJKHOTO 3HAUEHHA X i3 I[bOTO IPOMIKKY

F'(x)=f(x). ]

v' 3Halo, III0 KOKHA IepBicHa Aad QyHKIIL f(x)
mae Buraan F(x) + C, ne F(x) — oaua i3 mux A
nepBicHux, a C — poBinbHe umcio. I'padiku y = F(x) + C,
OyIb-IKUX OBOX MHepBicHUX Aasa QyHKII f(x)
Taki, 110 IX MOKHA CYMiCTUTH ITapajgelbHUM
IepeHeceHHAM Y30BK OCi OpauHAT.

y=Fx)+C

v BHaro, 1[0 oIeparliio 3HaXo[KeHHd IepBicHIX y = F(x) x
Ha3UBAaIOTh ikmezpysannam GyHrnii. Ila ome-

partisa obepHeHa A0 Au(epeHITiloBaAHHA.

(U

v' 3a (opMmysaMu, BKaszaHUMU B TaOJNIi, yMil0 3HAXOAMUTH IIepBicHi Ta HeBU-
3HaueHi imTerpanu QyHKIT f(x).

1 1
aHa QyHKIiS o _ — —_ x
i y k (crasa) x% o —1 x Jx e
o+l
fi mepgicna kx+C A Inlx/+C 2Jx+C e+ C
. . 1 1
Hana pyHKIisa sin x cos x 5 — a®
cos” x sin“x
1i mepricua —cosx +C sinx +C tgx+C —ctgx+C I +C
na

v/ 3Halo i BMilo BUKOPHCTOBYBATH IIpaBUJja iHTerpyBaHHA, AKi IIOJIETIIYIOTh 3Ha-
XOIKeHHS MepBicHUX.
Axmo F(x) i G(x) — nepsicHi mia pyukmii f(x) i g(x), To:
e F(x) + G(x) — nepsicua muas f(x) + g(x).
Axmo F(x) — mepicua miusa pyurnii f(x), a B # 0, b — craua, To:
e kF(x) — mepBicHa nua QyHKRIIL Bf(x);

1
° gF(kx+b) — mepBicHa aaa QyHrIii f(kx+ b).

v" 3Haw, 10 ILJI0Ia KPUBOJIIHIAHOI Tpamerii, yrBopeHoi rpadgikom QpyHKIIT f(x)
Ha TpoMixkKYy [a; b], mopiBuioe F(b) — F(a), ne F(x) — mepBicHa maa QyHKITII
f(x) va [a; b].

v/ 3Halo i BMilo BUKOPHCTOBYBATH OCHOBHY (DOPMYJIy MaTeMaTHUYHOTO aHAIi3y.

b
'[ f(x)dx=F(b)- F(a) — dopmyna Herorona—Jleiibuina.
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IcTopuuHi BigomocTi

BBeneHHIO NMOHATTA iHTerpaja nepeayBajia pobora 6araTbox MaTeMaTUKiB.
3okpema, Apximen 1ie B III cT. 10 H. €. po3poOUB METOAM AJIA OOUMCISHHS IIJIOII]
i 06’emiB reomeTpuuHUX QIiryp, AKi JOCHUTH CXO0XKi 3 MeToZaMu iHTErpaiLHOTO
yncjeHHA. BiH pos3B’a3yBaB Taki samaui, AKi Temep pos3B’A3y0Th, 00UNCIIOIOYN
iHTerpasu

a a a a
dex, Ixzdx, J(xZ +bx)dx, Jsin(pd(p.
0 0 0 0
IMozi6HUMU MeToZaMu KopHcTyBaBca Takox M. Kemuep (1571-1630). Bra-
JKAI0UM, I[0 KOYKHEe TijIo o0epTaHHS CKJIALAETHCA 3 0e3Tiui «HAWTOHIINX KPY-
JKeukKiB», BiH BusHauuB 00’emu 92 Takux Tii.

e pasi mimoB itaniicekuii marematuk b. KaBanbepi. YVABIAIOUN KOMXKHY
Girypy CcKJIaIeHOI0 3 «HeImoAiJbHUX» (ILJIocKa (irypa 3 Biapiskis, a Timo —
3 IIOCKUX (iryp), BiH chopMyJifoBaB CBOI MpUHIUIIN. AHAJOTiUYHE TBEPAKEHHA
npaBuibHe i 115 06’emiB Tin. Cam KaBanbepi BBaskas I1i TBEPAKeHHSA OUEBUIHU-
MU Ta IpuiiMaB ix 6e3 MoBeleHHdA, AK MPUHIUNU (JaT. principium — MIOYaTOK,
OCHOBa, Te caMme, IO i axcioma). MeromaMu cydyacHOI MaTeMaTHKM iX MOKHA
IOBECTU SIK TEOPEMU.

Bsarasi nuranHAa qudepeHIiaIbHOTO W iHTEerpaJbHOT0 YMCJIEeHHA Oyau cde-
poio 6araThroX MPOBIAHMX MaTeMATHKiB Ime 3amoBro mo HoioTona Ta JleiiGHina,
aJjie BCi BOHM IIi ABi YaCTUHU MaTeMATHUUYHOI HAYKM PO3TJISALAIN i30JIbOBAHO OJHA
Bixm ommoi. Tomy Ti samaui, ski 3a momomoroio Gopmyau Hrioroma—Jleibuina
MOJKHA PO3B’sA3aTH B OOUH PANOK, BOHU PO3B’A3yBAJIHN AOCUTH I'POMIi3TKMMN
IITYYHUMU MeToaMu, a 6araTo 3ajgadu i He morJiu po3s’sa3atu. OCHOBHA 3acJyra
Heiorona ra Jleii6Hina B ToMy, II[0 BOHU II0B’sI3aJU AU(epeHIliaJlbHe YNCIeHH
3 iHTerpaJbHUM, CTBOPHUBIINHN HAWBAKJIMUBIITY HayKy — MaTeMaTUUYHUI aHa-
ais. Ix BigKpuTTA mamo MaTeMaTMKaM i IpPUKIALHUKAM HAH3PYUIHIIINH METOX
PO3B’A3yBaHHS BEJNKOr0 KJACy BasKJINBUX 3a7aY i CTBOPUJIO II€PEeIyMOBHU IJIs
6araThbox HOBUX BigKpuTTiB. CrelliajgicTi BBasKAOTh BIAKPUTTA MAaTEeMAaTUIHOI'O
ananizy Hambigpmmum y XVII cT. BiZKpUTTAM JIOACTBA.

Och 1110 MHCAJU PO BiAKPUTTS MaTEMATHUUYHOTO aHAJI3y JIIOAU Pi3HUX mepe-
KOHaHb, HAIliOHAJLHOCTEH 1 eImmox.

«3 ycixX TeOpeTHWYHUX YCHiXiB BHAHHA HABPAJA UM AKUH-HEOYIb BBAXKAETHCA
TaKUM BeJIUKUM TPiyMdpoM JIOACHKOT0 VXY, AK BUHAUAEeHHSA YKUCJIeHHA HeCKiH-
yeHHO Maymx y aApyriit monoBuHi XVII cromitra» (P. Enrennc).

«AHaji3 HeCcKiHUeHHO MaJInX, 0e3IIepPeuHo, CTOITh MOPSAL 3 HAUBUAATHIIIINMU
3aBOIOBAHHAMMY JIOACHKOI KyabTypu» (0. Ximuwm).

3 yKpalHChKUX YUEHHX HauObiJbIlle 3poOUIN AJIs PO3BUTKY MaTeMAaTHUUYHOTO
ananizy Muxaitno BacuimboBuu Octporpagcekuit (1801-1862) i BikTop fko-
Buu ByHarkoBcbkuii (1804—1889). O6uaBa Haponmaucsa B YKpaiHni, HaBuaaucsa
B ITapu:ki, nmpamioBaau B IleTepOypsi it Oyau HalBigOMIiIIMMHN MaTeMaTUKaAMU
Pociiicskoi immepii XIX ct. 3okpema, M. OctporpancbKkuii po3po0ouB 3arajabHUN
MeTOJ iHTerpyBaHHs pallioHaJbHUX (PYHKIIiN, OOI'PYHTYBaB BifloMi Temep Mare-
MaTHKaM ycboro cBity npasujo Octporpaacbkoro ta opmyary OcTporpaicbKoro.
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IctopnunI BIgoMOCTI

IcTopuyHi BigomocTi

Muxaunno OcTporpagcbkui

Tamanramu 6arata YkpaiHa.

Xait HaBiTh BimbuBarouuch Big opm,
Honatouu HeBoOJIO i pyiHu,

Bce & reniiB HapomiKye Hapos.

OnuH i3 Hux — Muxaiao OcTporpagcbKuii —
Benukuii tizom, gryxom i ymom,
Haitnepimuii suenuii y Kpato Kosanbpkim,
Bnacturens Teopem i akciom.
Hrro-liopkcbkuil akajieMik 1 TYpUHCbKUH,
ITapusskuii, pUMCbKUHI — MiK yCiX IIHPOT
Bigomuii MaTeMaTUK YKpPaiHCbKUM,
CinaBeTHU# YKpaiHChKUI mMaTpioT.
Ten-ren ax me Bif 0aThbKIBCBKOI XaTu
ITonTaBens 3a MmopsaMu mMoOyBaB,

Yy:xomMy HayuaBcs ILIigHO i 6araro,

A MoBu 1 3eMJIIAKiB He 3a0yBaB.

fAx 6para, obitimas Bin Kob6sapsa Tapaca,
3 HUM — YKpaiHCTBa MOJIOAWI OPUB;
Hayky BuBiB Ha HaliBumly tpacy,
IToTpibue, BiuHe i cBsAITE TBOPUB.
YynoBuil 1aB iHTETPYBaHHSA METOI —

Ha Bci wacu, mjya Bcix semessb i pac;
sIBuBCs, Haue ACHO cAOYA KOMeETa,

IITo sa Biku ABIAETHCA JUII Pas.

HVoro TBopinua B cBiTi n06pe 3uawmi:
Hecarku TeopeM, i popmy, i IyMKH...
IlaBHO HeMae reHid MiK HaMu,

Ta B mam’ATi BiH Oyzae HaBiku!
B. ByuakoBcbKUii, KpiM iHIIIOTO, IEPIIUHA JOBiB HEPiBHIiCTH
b

Z[f(x)'(P(x)dx sIfz(x)dx.Iq,Z(x)dx,

a

AKY Tellep Ha3WBAIOTh HepiBHiCTI0O ByHIKOBCHKOTO.

¥ XX cT. B rajrysi MaTeMaTUYHOT'0 aHAJII3Y YCIIINTHO IIPaIfioBaIy Halli IPoBigHi
matematuku C. H. Bepureiia (1880-1963), M. I1. KpaBuyk (1892—-1942) Ta in.
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TEMATUYHI TECTU

MpoaHanizyiiTe yMoBU Ta BUMOTM 3aBAaHb 1-12 Ta 06epiTb 0AHY NpaBUbHY, HA Bally
AYMKY, BiAnoBigb.

1 $flka 3 pyHKIiil € nmepBicHO QyHKIL f(x) = 37
A B B r Il

3x 3x+1
F(x)=3"In3 F(x)=3* F(x)=
In3 x+

F(x)= F(x)=3*+1

2 VYEKaxiThb sarajdbHUU BUIJIAL IepBicHUX QyHKII f(x) = cos bx.

A b B r I
F(x)= F(x)=
F(x)= F(x)= F(x)=
=sindx+C | =5sindbx+C zlsin5x+c z_lsin5x+c =-5sindx+C
5 5

3 Vraxirs mepsicuy Qyukii f(x) = 8x3, rpadik AK0i IPOXOAUTH Uepe3 TOUKY
A(1; 2).

A B B T i
F(x)=2x* F(x)=24x* | F(x)=2x*-1  F(x)=x*+1  F(x)=2x*-2

. . . 4
4 VYRaiTh 3araJibHUIN BUTJIAM IEepBicHUX QYHKINI f (x):—5.
x

A B B T i
20 -2

F)=—24c F=-21¢c F)=—"24Cc Flo=—2 Fl)=1
x x 3x x x

5 VraxiTe mepBicHy QyHKIII f(x) = cos x, rpadik AKOI HPOXOAUTH Uepes

TOUKY A(g;ﬁ).

A b B T Ji |
F(x)= F(x)= F(x)= F(x)= F(x)=
=sinx+5 =—sinx+ 7 =sinx+6 =—sinx+6 =—sin x

6 VraiTh 3araabHUi BUTJIAL IepBicHUX QyHKIIL f(x) = 3x2 + 4x.

A B B T i

F(x)= F(x)= F(x)= F(x)=

— Ar3 2
Flx)=2"1+22" _ 5 002+ C | —6x+44C =32 +4x2+C =6x24+4+C

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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TEMATUYHI TECTU

L4
2
OO0uwmcaiTs iHTErpaa J sinxdx.
K

2

A B B T i
0 1 2 -1 -2
8 VYcTaHOBIiTH, SKUI 3 iHTErpaJiiB JOPiBHIOE HYJIIO.
A B B r I
de 2 2 1 1 )
= J(x3 ~1)dx J xdx J xidx j(x -1)dx
1 x 0 -2 -1 0
2
9 3BmHaiimiTe iHTerpai '[(x—l)dx.
0
A B B r i |
0 2 3 4 5
10 O6UYmMCaiTh IJIOINY 3aIITPUXOBAHOI (Pirypu, 300parkeHol HA MAJIIOHKY d.
A B B r i |
7 z1n2 L g1n2 In 2
2In2 2 2In2 2
11

Ha mamioHKy 6 306paskeno rpadiku dyHKIiH y = f(x) i y = g(x). ITopiBHsii-
b b

Te 3HAUEHHS BUPAa3iB mzjf(x)dx i nzj-g(x)dx.

a a
A B B T i
HOPiBHATH immma
m<n m>n m=n p . .
HEMOMJINBO B1AIIOB1Ob
12 YERaxits GopMyiy, 3a KO0 MOYKHA OOUMCIUTHU ILJIOILY S 3alllTPUXOBAHOL
dirypu, 300pakeHol Ha MAJIOHKY 6.

A B B T i
1 1 1 1 1
S=[x'dx  S=[(x*-x)dx S=[(x*-Ddx S=[(x-2")dx  S=[xdx
0 0 0 0 0
yﬂ yﬂ yﬂ
f :_1:0 ;x o
Maui. a

Maui. 6

Maui. e
MpaBo ans 6esonnaTtHOro posMmilleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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BikTop ByHAKOBCbKUIA
(1804-1889)

Bigomuit yKpaiHCbKMIA MaTeMaTuK,
neparor, icTopuk matematuku. ®axiseub
3 Teopii NMOBIPHOCTEN Ta MAaTeEMATUYHOrO
aHanisy. Astop moHorpadii «0cHoBu
MaTeMaTUyHoi Teopii NMOBiIpHOCTEMY.
Lle# Benukui TpakTtaTt, Kpim Teopii, MicTuB
iCTOPit0 BUHUKHEHHA 1 PO3BUTKY Teopii
WMOBIpHOCTEN; Y HbOMY 33a3HAa4YeHO
6arato NpakTUYHMX 3aCTOCYBaHb Teopii
WMOBIpHOCTE, 30KpeMa npuknaau

ii 3acToCcyBaHHA y CTpaxyBaHHi

Ta gemorpadii.

1830 1860 1890 1960

@ . . e ey

1932

Muxauno AapeHko
(1932-2004)

BupatHU yKpaTHCbKUIN MaTeMaTuk

i neparor, npodecop, gokTop ¢hisunkKo-
MaTEMATUYHUX HAYK, YNEH-KOPeCNOHAEHT
HauioHanbHOT akagemii Hayk Ykpainu,
3aCNYKEHUI BiAY HAyKKM 1 TeXHIKKM YKpaiHu,
naypeat [epxaBHoi npemii YkpaiHu.
(GaxiBeub y ranysi Teopii IMOBipHOCTEN
Ta MaTeMaTUyHOi CTaTUCTUKKU. ABTOD
6aratbox Mifpy4YHUKiIB i MOCIOHMKIB.
OpraHizatop mMatemaTMyHuXx onimniag
pi3HUX PiBHIB Ta MaTeMaTUYHUX TYpPTKiB.
3aCHOBHMK onimMniafHOro Ta TYpPHIPHOTO
PyXy lOHWX MATEMATMKiB YKpaiHu.

MpaBo ans 6esonnaTHOro po3milleHHs MigpyYHrKa B Mepexi [HTepHeT mae
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PO3AIN 3 | CHAPTER 3

ENEMEHTW TEOPIT ELEMENTS OF PROBABILITY
AIMOBIPHOCTEN TA THEORY AND MATHEMATICAL
MATEMATUYHOT CTATUCTUKM STATISTICS

§15

3HameHHa piy, Wo Hayka (Teopis MMOBipHOCTEN), AKa noyanacs
3 BMBYEHHSA irop, migHecnacs [0 HAMBaXAUBIWKUX 06'eKTiB
NIOACLKOTO Mi3HAHHS.

1. Jlannac
MHOXWHM TA NIAMHOXUHU | SETS AND SUBSETS
KoMBIHATOPUKA COMBINATORICS AND
TA NPABWJIO JOBYTKY RuLe ofF Probuct
Po3miIuiEHHS, Permutations, TRANSPOSITIONS
MEPECTAHOBKM TA KOMBIHAUI | AND COMBINATIONS
ENEMEHTM CTATUCTUKM | ELEMENTS OF STATISTIC
[PA®GIYHI NOJAHHSA GRAPHICAL REPRESENTATIONS

IHOOPMALIE MPO BMBIPKN | OF SAMPLING INFORMATION

Bunapkos1 nopri 1A ix | Ranoom EvEnTs
IMOBIPHOCTI AND THEIR PROBABILITIES

BigHocHA 4yAcToTA nopri | ReLaTive FREQUENCY
TA BUMAJKOBI BEAWYUHU | AND RANDOM VARIABLES
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JloricTuka o

o )
logistikos — obuuncnoBaTh, MipkyBaTu. N o ]

PerynioBaHHA nepemillleHHs maTepianb-
HUX Ta iIHPOpPMaLNHNX NOTOKIB

12345 6787970

MATEMATUKA
B MOI/ NPOMDECIT
v

AKTYAPHA CMNPABA

AKTyapini — e ekcnepT i3 MaTeMaTUKM CTpaxyBaHHSA: cneuianict
3 OLIHKM pU3KKIB i GIHAHCOBUIA aHaNITUK.

Puankose cTpaxyBaHHS Pnauk-meHemxXmeHT Tapudikauis

CTpaxyBaHHS XUTTH ®diHaHcoBMIN aHani3 OuiHka pesepsiB

e - —

CTPAXYBAHHS 1!’
HiH

' - ]
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& 9. MHOXMHN TA NIAMHOXMHN

§ 9. MHOXWHU TA NIAMHOXUHU

Bu 3naete, mo rake 6purajga, tabyH, piii, Habip, KOMILJIEKT TOIIO.

MoskHa roBopuTH, HaOPUKJIAL, IPO MHO-
JKUHU IJIAHET, JePKaB, ITiceHb, mapTii, pis-
HAHb, (DYHKIIiN, TOYOK, UnceJ, Giryp TOIIo.
O0’eKTH, AKi BXOOATH IO MHOMKHHM, HA3U-
BaIOTh 11 eslemenmamu. KO @ — eJeMeHT
MHOKUHU M, TOo numyTth: ac M. 3amnuc

Y maremaruiii 0yab-aki
CYKYIIHOCTi Ha3MBaIOTh O-
HUM CJIOBOM: MHOKHHA.

79

b¢g M os3mauae, 1110 b He € eJeMeHTOM MHOXHHU M. MHOKUHI YacToO 3alu-
CYIOTh 3a JomoMorown (pirypHux ays;xok. Hampurmazn: {A, [, O} — MHOoxKuHA
diryp A, [, O; {0, 1, 2, 3} — muOoxkuHA mudpp 0, 1, 2, 3.

Ile — npukIagy CKiHUeHHUX MHOMCUH.

HeckinuenHnMmu €, HAIPUKJIAL, MHOMKUHI
HaTypaJbHUX, IIiJINX, pallioHAJIbHUX, Mili-
CHUX YHCeJI. [X T03HAYAIOTh BiAIOBiTHO GYK-
Bamu N, Z, @, R. HeckiHueHHUMU € TaKOMXK
MHOJKMHM TOYOK Ha NPAMIif um BiApisKy,
MHOMKHUHHU OiNCHUX 4YHCeJ] Ha IPOMiKKax
[2; 3], (—6; +oo) Ta iH.

BBaskaioTh, 110 ejleMeHTH MHOMXKHUHU —
pisHi.

{1; 3; 5} i {3; 1; b} — pisui sanucu of-
Hiel ¥ Tiel caMoi MHOMKUHU.

¥V MaTemMaTHIIi YaCTO PO3TJISALAI0THCI MHO-
JKUHU, AKi MalOTh TiJIbKY OAUH eJIeMeHT abo
¥ 30BciM He MaOTh eqeMeHTiB. Hampukian,
MOJKHAa TOBOPUTHU PO MHOMKUHY KOPEHiB piB-
HaHHA 3x + 5 =17 ab0 MHOKUHY PO3B’A3KiB
HepiBHOCTI X2 + 3 < 0.

Axmo A — yacTuaa MHOXKUHU B, TO
i1 Ha3WBAIOTDH MiAMHOKMHOIO MHOKUHU
B i zanucyiots: A CB.

Haoumo e 306pakarmTh 3a JOIOMOI'OKO Jia-
rpamu Eiinepa (maji. 54). [IpaBuibHUMY € CHiB-

BigHOIIIeHHA:

NcZ, NcQ, NcR,ZcQ,ZcR,QcCcR.

TpanaseTscsi, 0 MHOXKUHN A 1 B MaioTh

CILJIBHI ejleMeHTH.

SKI10 MHOXKMHA Mae He-
CKiHYeHHY KiJbKicTH eJe-
MeHTiB, ii HasuBalOTHL He-
CKiHUE€HHOI0 MHOKHHOIO.

JIBi MHOXWHU Has3uBa-
I0Th PiBHMMH, AKIIO BOHU
CKJIQAIOThCA 3 OJHAKOBUX
€JIeMEeHTiB.

SKIT0 MHOXKUHA HEe Mic-
TUTH KOJHOTO eJIeMeHTA,
il Ha3MBAIOTHL MOPOSKHBOIO
MHOKMHOI0 i IT03HAYAIOTh
cuMBoJIOM .

Mai. 54

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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80 Po3nin 3. ENEMEHTM TEOPIT AIMOBIPHOCTEN TA MATEMATUYHOT CTATUCTUKM

Axmmo muEOKMHA P MicTUTh yci cminbHi eteMeHTH MHOKUH A 1 B i TinbKnu
ix, To MHOKUHY P HasuBaioTh mepepizom MHOKHH A i B.

Samucyiors 1e Tak: A()B= P; giarpamoio Eitepa 300paaioTh, AK MOKa3aHO
Ha MaJIIOHKY 55, a.
K

Maua. 55

MuoXUHY, TKA MiCTUTh KOKEH eJIeMeHT KOKHOI 3 MHOKUH A i B i Tiib-
KU IIi eJIeMEeHTH, HAa3MBAaOTh 00’ €JHAHHIM MHOKHH A i B.

Arxmo K — o6’eqnannsa MHOKUH A i B, To nuimnyTts: AJB=K (max. 55, 6).

PizHn1ero MHOKMH A i B Ha3MBAIOTL MHOKHUHY, KA CKJIATAETHCA 3 YCiX
eJIEMEHTiB MHOXKHHU A, AKi He HajleXaTh MHOKUHI B.

Ti mosnauators: A\ B. Hanpuknaz, axmo A = {1; 2; 3; 4} i B={1; 4; 5; 7; 8},
to A\ B = {2; 3}.

NepeBipTe cebe

Hagsenite mpukgamg MHOMKUHU.

fK mosHauaOTh MHOMKUHM Ta iX eJeMeHTH?
fAxi OyBaOTh MHOKUHI?

SKi MHOXVMHY Ha3WBAIOTH PiBHUMH?

IITo Ha3UBAIOTH ITiAMHOMKUHOIO?

IITo HasuBaOTh 00’€JHAHHAM ABOX MHOMKUH?
IITlo HasuBaIOTh IIEPEPi3oM IBOX MHOMKUH?

~o]n]sw]v]-

BUKOHaeMo pa3om

1) Sanumurite yci nigmuoxxuuau muoKueEu M = {c, d, k}.

Po3g'a3aHHA. TTiAMHOMKUHAMMY I[i€]l MHOMKUHNA OYAYTh MHOMKIHIA:
{c}, {d}, {E}, {c, d}, {c, E}, {d, K}, {c, d, E}, O

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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& 9. MHOXMHW TA NIAMHOXWHM 81

2) SHaigiTe nepepis Ta 06’eqHAHHA MHOXKUH A i B, axmo A ={6, 7, 8, 9, 10},
B={-1,0,1,2,3,4,5,6,7,8,9, 10}.

Po3g’a3anna. Ockimbkun Ac B, To ANB=A{6,7,8,9,10}.
AUB:Bz{—l, 0,1,23,4,5,6,7,8,9, 10}.

3) A i B — MHOXUHY PO3B’A3KiB piBHAHL X2 — x =0 ra x®— 3x2 — x + 3 =0.
Buanigite: a) AUB; 6) A B.

Po3B’a3aHHA. P0o3B’aAeMO KO)KHe PIBHAHHA:
x3—x=0, x(x — 1)(x + 1)=0, sBigru x, =0, x, =1, x;=1;
x2—-3x2-x+3=0,xx—-3)—-(x—-3)=0, (x2 - 1)(x — 3) =0, 3BigKHu
x, =3, x5=-1, x3=1.
Orxe, A ={0, -1, 1}, B={-1, 1, 3}.
Tomi: a) AUB={-1,0,1,3}; 6) ANB={-1,1}.

BuKoHanTe yCHO

328. Ckinbku enemMeHTiB Mae MHOXKHuHA: a) {7, 8, 9}; 0) {a, b, ¢, d}?

329. CkinbKU eJeMeHTiB Mae MHOMKWHA ABOIUGPOBUX uuces, Kpatraux 107
HasgiTs i1 enemenTn.

330. Ckinbku eneMeHTIiB Mae MHOMKHMHA KBaapaTtiB? A pom6iB 3 kyramu 60°?

331. CKiJIbKM eleMeHTiB Mae MHOKMHA KOPEHiB piBHAHHSA: a) x2 = 2;
6) x2 + 27 =8; B) |x|=0?

332. YumMm € mepepis Ta 0o0’emHaHHSA MHOKUWH: a) HATYPaAJbHUX 1 IIJIUX YUCEJ;
0) pallioHaJbHUX Ta ippalioHaJbHUX Yuceg?

333. fIxk HasMBaAOTL: a) MHOKHUHY KOPEHiB; 0) MHOKUHY JIOJIel, AKUX 00CJIy-
roBye 0aHK; B) MHOKHHY KBiTiB y Basi; I') MHOKUHY MY3UKAaHTIiB, AKi
BHUCTYHIAIOTh pasoM?

A

334. Bunuiitk yci eJjeMeHTH KOYKHOI MHOMKITHI:
A — MHOMXWHA ITHIiB TH/KHS; B — MHOMKIHA KOJILOPiB cBiTI0(hopa; C — MHO-
JKUHa MaTepukiB; D — MHOKUHA ITudp; £ — MHOKIHA KOJIHOPiB BECEJIKH.
335. HaBenmiTh mpuKJIagy MHOMKUHM, IKA Ma€: a) ABa eJIeMeHTH; 0) II’saTh eJe-
MEHTiB; B) OAUH €JIEMEHT.
336. 3anuIriTh MHOKUHY OYKB, AKMMH 3alHUCYIOTh Ballle iM’d Ta MpisBHUIIe.
337. 3anuuIiTe MHOKUHY IUPP, AKNMHI 3alINCYIOTh JATY BAIIIOr0 HAPOIKEeHHI.
338. 3amaiiTe mepesiKoM eJIeMEHTIiB MHOMKUHY OAHOIUMPOBUX UUCEJ, AKi Ii-
JaThcA: a) Ha 3; 0) Ha 5; B) Ha 15.
339. Bunumrits yci migMuoRKuHY 1A KoKHOI muokuuu: a) {@, l}; 6) {k, /\, #}.
340. 3anuuriTeh MHOKMHY T'OJIOCHUX 3BYKiB YKpaiHCbKOro ajdasiry.
341. Hanoumrits MHOKUHY I[iJINX UHCEJI, AKi:
a) Oinpmri 3a 3 Ta meHIri Bix 13;
0) e 6inbiri 3a 12 i e meHmIi Big —2.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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342.

343.
344.
345.

346.

347.

348.

349.

350.

Po3nin 3. ENEMEHTM TEOPIT AIMOBIPHOCTEN TA MATEMATUYHOT CTATUCTUKM

ITlosmauTe HAa KOOPAMHATHIN NIPAMili MHOXKUHY TOUOK, AKUM BiJIIOBiIalOTh
yucaa: -3, —1, 2, 3, 4, 5.

3anuIriTh MHOKUHY HATypaJbHUX AiJBbHUKIB uuciaa: a) 60; 6) 73.
3anuiriTh MHOKUHY CIiJIbHUX AiMbHUKIB umcen 120 i 150.

3anuIriTh MHOMKUHY PO3B’A3KiB PiBHAHHA:

a) x(x> — 4) = 0; 6) x> + 6 = 0; B) x°=+/x.

3anuIiTh MHOMKHUHY PO3B’A3KiB HEepPiBHOCTI:

a)2x —1<7;6) x2— 2x<0; B) l[x-3|<2.

Ski BuCIOBIIEHHA TPaBUJIbHI:

a) 7e@; 6) -beR; B) V3€@; 1) 2%62?

Yu € MHOKMHA TOJIYOiB ITiAMHOMKMHOIO MHOMHMHMN OTaxiB? 300pasiTh Iie
miarpamoio Eiinepa.

3HaAWIITh MHOKUHY 3HAUeHb (PYHKILII:

a) y = x2, saganoi Ha mpoMimkKy [—2; 7];

6) y = 1%, axmo x€|[1; 8].

Hano muoxkuuu: K ={a, b, ¢, 2}, P ={1, 2, a, ¢, x}. 3HaiiaiTs ix mepepis,
00’eHAHHS Ta PisHUILIO.

Suangite A(1B i AUB (351, 352).

351.

352.

353.

354.

a)A={2,3,7}, B={5,17, 3}

6) A={0, 1, 2}, B={0, -1, 2, -3};

B) A={®, A, @, B={A O N;

r) A={0, 3% A}, B= {35 A, O

a) A={a, b, ¢}, B=1{b, d};

6) A= {OC, B’ ’Y}’ B = {6’ B, B’ v P};

B) A={3, 5, 7}, B={7,6, 5, 4};

r) A={2, 3}, B={22, 33}.

Cepen HazBaHUX HUIKUE MHOXKWH YKaXKiTh CKiHUEHHI Ta HeCKiHUeHHi:
a) MHOKUHA BiJf’€MHUX UHCEJI;

0) MHOKMHA Mudp y 3amuci uucJa m;

B) MHOJKWHA YHcCeJ, AKi HajgexxaTsb Bigpisky [0; 1];

I') MHOKVHaA PO3B’A3KiB piBHAHHA 2x + 3y = 5;

I') MHOKMHA po3B’A3KiB HepiBHOCTI X2 — 2y + 1 < 0.

3anuIriTh MepeiikoM MHOMKUHY: a) CIJIbHUX MiJIbHUKIB unces 60 i 126;
0) mpocTHUX YMCeJI MepInoi COTHi; B) po3B’aA3KiB piBHsaHHA x% + y? = 0.

3HaiigiTh 00’eJHAHHSA Ta IMepepis umcJa0BUX HPOoMiKKiB (355, 356).

355.
356.

a) (w5 5) i (L +e0); 6)(1;3)i[L+);  B)[0; 2]1 (—oo;0).
a) (=7; T)i (-3 —1); 6)[0; 3)i[-3; 0];  B) [45+c0) i[1; 2).

357. Ai B — MHOKUHU PO3B’s3KiB piBHAHDb 2x + 3y =5 Tta x — by = 9. SanumriTs

MHOUHY A[()B. fIr imaxme 3a JaHWX yMOB Ha3sUBAIOTh €JIeMEHTH Iliel
MHOMKUHN?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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358. A — MHOMKMHaA 4YnceJ, KpaTHUX 2; B — MHOMKMHA 4YuceJ, KpaTHUX 3.
Axomw € muoxkuna A[()B? CKinbKu ereMeHTiB BoHa Mae?
359. A — MHOKMHA TMapHUX HATypaJbHUX Uuces; B — MHOMKWHA HellapHUX

HaTypaJIbHUX unces. Axumu ¢ muoxkuau A(1B, AUB ta A\ B?

360. Ha mamoHKy 56 300paskeHi: A — MHOMKIHA IPSAMO-
KYTHUKiB, B — MHOkuHa poM6iB, K = A() B. Onu-
wurite Maosxuny K. Yu npasuiabuo, mo K(NA=K,
KUA=A? Onuwmire mEo;kunu A\ B ta B\ A.

361. a) Hexait A — MHOKHMHA BCiX KBaApaTHUX PiB-
HSHb, a B — MHOKWHA PiBHAHDb, AKi MaOTh ABa
Kopeni. Yu piBHi 11i MHOKMHEU? 300pasiTs ix mia-
rpamoio Efinepa.
6) Hamo muoxuny {A, ], O}. CKaazmits yci gBox- Mauxr. 56
ejleMeHTHI migMuOKUHEN. CKRiIbKYT I1X?

362. Mamo muo:xuny A=1{a, b, ¢, d}. CKaagiTs yci TpboXeJIeMeHTHI IiAMHOMKUHA
mHOKUHN A. CKinbKHy 1x?

363. CkinmbKM HiAMHOMKXMH Ma€ MHOMKMHA, AKa MICTHTL: a) OOJUH €JEeMEHT;
0) mBa eJIeMEHTHU; B) TPU €JIeMEHTH; I') YOTHUPU eJIeMeHTU?
ITepesipTe TBepmkenHs: «MHOMKUHA, IO CKIAJAETHCI 3 N €JIEMEHTIB,
mictuTh 2" migmuokuu» g ne{0,1, 2, 3, 4}.

364" ITokasxiTp, 110 KOYKHA I’ ATHeJIeMeHTHAa MHOMKIHA Ma€ CTiIbKU TPhoXeJe-
MEHTHUX IiIMHOMKUH, CKIJIbBKM I JBOXEJEeMEeHTHUX.

BnpaBu gna nOBTOpeHHsA

365. ITopiBuaiiTe yncaa: a) 4 i i; 0) S i 0,2(27).
9 11 22
366. ITo6yayiiTe rpadik QyHKIil: a) y = (x + 1)%; 6) y = x2 + 1.
— 2 —
367. Po3B’sakiTh HepiBHICTE: a) MZO; 0) M<O.
(x-1) (4x+4)

§ 10. KOMBIHATOPUKA TA NPABUJIO JJOBYTKY

ToBopsun « MHOKMHA» , « TIIMHOMKIHA » , HA TIOPSATOK PO3MIIIIeHHS X €JIEMeHTiB
He 3BasKaioTh. KayKyTh, 1[0 BOHU He BHOpAAKoBaHi. KpiM HuX, HepiZKo po3-
TJISATal0Th i 6nopsadko8ani MHOMuHU. TaKk HA3WBAIOTh MHOKUHY 3 ()iKCOBAHUM
IOPAZKOM eJIeMeHTiB. 1X Ho3HAYaioTh He (GirypHUMM, 8 KPYTJIUMH TYKKAMHI.
Hanpurian, 3 eleMeHTiB MHOXKUHY {a, b, ¢} MOKHA yTBOPUTH 6 TPHOXEJIEMEHT-
HUX YIOPSAAKOBAHUX MHOMKUH:

(a, b, ¢), (a, c, b), (b, a, ), (b, ¢, a), (c, a, b), (c, b, a).
SIK MHOKWHM, BCi BOHU PiBHi, AK YIOPAOKOBaHI MHOKHWHMN — PisHi.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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IcaytoTh Bamaui, y aKuUX
Tpeba BUBHAUUTHU, CKiJb-
KM PiBHUX IiIMHOMKUH ab0
BIIOPSITKOBAHUX i IMHOMKIH
MOJKHA YTBOPUTH 3 eJIeMeH-
TiB ZaHOI MHOKMHHU. IX Ha-
3UBAOTh KOMOIHATOPHUMH
3agauaMu. A pos3mism Mare-
MAaTHUKHU PO PO3B’ A3yBaHHA
KOMOiHATOPHUX 3aaU HA3U-
BalOTh KOMOiIHATOPHUKOIO.

Posrasimemo nBa 0CHOBHI paBuJa, 3a JI0-
IIOMOT'0I0 IKHX PO3B’A3yETbCS OaraTo 3amau
3 KOMOiHATOPUKH.

Ilpukaad 1. BUnyCKHUIS IIKOJIN CKJAJa
3HO 3 yxpaincekoi moBu Ha 190 6aitiB, MaTema-
TuKy — Ha 195 6amiB i anTIificbKoi MOBU — Ha
185 6asiB. 3 TakuMu cepTudiKkaTaMy BOHA MOYKe
TapaHTOBAaHO BCTYIUTU Ha YOTUPU (PaKyJIbTe-
TU B HOJITeXHIYHOMY yHiBepcuTeTi i aABa —
B eKoHOMiuHOMY. CKiJTBKM MOYKJIMBOCTEl Mae
abiTypieHTKa AJA BCTYNy IO yHiBepcurTery?

Pos6’sa3arnns. IlosHaunmo 6yKBOIO A MHOMKI-
HY (paKkyJIbTEeTiB, sKi 0o0paJjia adbiTypieHTKa ¥ I10-

JiTeXHiUHOMY yHiBepcuTeTi, a 6yKBoio B — B ekonomiunomy. Tomi A ={m, n, k, I},
B = {p, s}. OCKisbKM IIi MHOKWHM HE MAIOTh CILJIbHUX €JIEMEHTIiB, TO 3arajoM
abitypieHTKa Mae 4 + 2 = 6 MOKJIMBOCTEH BCTYIATHU A0 YHiBEPCUTETY.

OnmcaHy cHUTyallil0 MOYKHA y3araJIbHUTHU y BUTJIAAL TBEPAKEeHHHA, sKe Ha-
3UBAIOTH NPAGUJOM CYMU.

Axmo emeMeHT meAKOI
MHOKUHHM A MOKHA BUOpa-
TH m CII0co0aMM, a eJIeMeHT
MHO:KUHN B — n cmoco6amu,
TO eJIeMEeHT 3 MHOKUHH A
a00 3 MHOKMHU B Mo:kHaA
BUOpaTu m + n cmocod6aMu.

IIpaBuJiO CyMU MOMIUPIOETHCA ¥ HA Oi/IbIITY
KiJTbKiCTh MHOMKUH.

Ilpuknad 2. YuyacHUKIB TeaTpaJbHOI CTy il
TpeMiloBaIy eKCKYPCIiTHUMY OI3JKaMu Y Pis-
Hi micia Ykpainu. Cepen unux: y Kuip — 1,
bina mopa — 2, y Kapmatu — 4, B Ackamiio
Hosa — 1. CkinbKHu MOKJIHBOCTEN BHUOOPY
mepirnoi eKcKypcii matoTh miTu?

Pos6’asannsa. OcKibKY BCi eKCKypciiiHi

MOI3AKM PisHi, TO A PO3B’A3aHHA 3aJjaUi JOCUTh 3HANTU CYMY €JI€MeHTIiB ycix
MHOMKWH, IPo AKi iimerbesa: 1 + 2 + 4 + 1 = 8. Omke, yuaCHUKHU TeaTpajbHOI
CTymil MOXKYTh 00MpPAaTH eKCKYPCifo 3 8 MOMKJIUBUX.

IIpukxaad 3. Big cenumnia A no cenuinia B MoKHa A0oixXaTu TphOMa JOPOTaMu,
a Bimx B o C — gBoma. CKijbKu icHYye MapIiIpyTiB, 1100 micraruca Big A mo C?
Posé’asanns. 1106 nmpoixaru Bix A 1o B, Tpeba BUOpaTu OHY 3 TPHOX MOPir:
1, 2 a6o 3 (mau. 57). Ilicaa mporo Tpeba BUOpPaTU OAHY 3 ABOX iHINTUX MOPir:
4 yu 5. Yceworo Bixg A no C BegyTh 6 mapmipyTiB, 60 3 - 2 = 6. Yci i mapiipytu
MOKHA MO3HAUUTU 34 JOIOMOTOIO Iap:

(1; 4), (15 5), (2; 4), (25 5), (3; 4), (35 5).

1

Mau. 57
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Ys3araabHIMO OIMCAaHYy CUTYAILilo.

S0 mepmuii KOMIIOHEHT MapHd MOKHA BUOpATH m cmocodaMu, a Apy-
TMii — n cmocod6aMu, TO TaKy mapy MOSKHA BHOpPATH M CIocodamu.

ITe — npasuno 0do6ymky, iKe YacTO HA3WUBAIOTH OCHOBHUM MIPABUJIOM KOM-

OiHamopuku.

3eepnimsv yeazy! Vizerhca mpo BHOPAZKOBAHI HmapW, CKJIAZeHi 3 PisHMX

KOMIIOHEHTIB.

IIpaBuso H0OYTKY MOIIMUPIOETHCS i Ha BIIO-
pAOKOBaHi Tpiliku, 4eTBipKHM Ta OyAb-saki iHMIIi
BOOPAAKOBaHI CKiHUYeHHI MHOXWHU. 30KpeMa,
AKUW,0 nepuLuil KOMNoHenm ynopaoko8aHol mpiit-
KU MOMCHA eubpamu m cnocobamu, Opyzuit —
n cnocobamu, a mpemiit — k cnocobamu, mo
maxy 6nopsa0Ko8aHy mpiliKy MoxHa subpamu
mnk cnocobamu.

Posrimamemo mpukiazn.

ITpuxknad 4. Y HOBiN MKiNBHIN inanbpHI cTap-
IMTOKJACHUKYU MOMKYTh O0OMpaTH CTPaBU HaA OO6iA.
Ckinpbku pisHMX BapiaHTiB 00iAy NPOIOHYIOTH
VUHAM Iiel IIKoau, AKIINO ifaabHs Ha 00im IIpu-
roryBaJjia 2 mepii crpaBu — 6opir (6) i cym (c),
3 npyri — KotyeTu (K), BApeHUKH (B), TOIyOIIi (T)
i 2 manoi — uai (u) i fiorypr (i1).

Posg’aszanns. [asa o6iny 3 TphOX CTpaB ifaib-
HS MOKe 3ampornoHyBatu 12 pisHux HaboOpiB, 60
2:-3-2=12.

Onwucaniii curyarii BigmoBigae miarpama, 30-
OpaskeHa Ha MmMaaoHKY 58. Taki miarpamu Hasu-
BaIOTh Jepesamu.

Mau. 58

ITpuxknad 5. Y MiKHapOOJHUX 3MaraHHAX 3 XYAOKHBOI TiMHACTUKU 0epyTh
y4acTb 7 KOMaH[ 3 pisHUX Kpaid. OpranisaTopu BUPIiNINIM 3pOOUTH iIHCTATAII IO

Iep KaBHUX MIPANOPiB KOKHOI KoMaHIu ydyacHuIi (Mmaa. 59).

CkinbKM pidHMX BapiaHTIB po3TalllyBaHHSA NHpPaIOPiB iCHYE, AKINO KOXKEH

MOJKHA IOCTABUTHU HA OyAb-AKOMY MicIi?

<>

>

Maumn. 59

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Posg’asannsa. Ilepium Mo:KHa 3akpinuTu Oyab-AKui i3 7 mpamopiB. Maemo
7 BapiaHTiB BuOopy. [[pyruii mpamop Mo:KHa BuOpatu 3 peritu 6 mpamopis. Tomy,
3rifHO 3 IpaBUJOM HOOYTKY, ABa MEPIIi Hmpamopu Mo:KHa BuOpatu 7 - 6 cioco-
oamu. Tperiii mpamop MoXKHA BUOpaTH 3 5 Iparopis, 1o 3aauinuiancsa. Tomy Tpu
mepIii mpamopu MoskHa Bubpartu 7 - 6 - 5 cmocobamu. IlpomosB:kyroun momiOHI
MipKyBaHHSA, TPUXOMMO JI0 BiZITTOBiIi: BCHOTO MOYKHA CKIacTu 7-6:5-4-3+2-1=5040
pisHUX HAOOPIB ITPAIIOPIB MJIA iHCTAAIII].

3BEePHITH yBary Ha po3B’ A3aHHSI OCTAHHBOL

IoGyTOK ycix HATypasb- samaui. BoHO 3Besoca fo obumciIeHHSA [0-
HUX umcena Bix 1 1o n Ha- OyTKy BCixX HaTypaJdbHMX uwncen Big 1 mo 6.
3UBaOTH n-daKTopiaiom Y xombiHaTopuIli moAibHi J0OYyTKM O0uMC-
i mosHauawTs n! JIOIOTH 9aCTo.

Hanpuxmaan, 5!=1-2-3 -4 -5 =120;
6!=1-2-3-4-5-6="720.

HomoBuaucs BBakaru, mo 1!=110! = 1.

Me

o]un] s w]ro] -]

Bu
1)

peBipTe cebe

Axi samaui maswBaOTL KOMOiHATOPHUMM ?

IITo masuBarOTL KOMOGIHATOPUKOO?

ChopmyioiiTe IpaBUJIO CYMH.

ChopmyJioiiTe OCHOBHE IPaBUJIO KOMOIHATOPUKN.
HaseniTe mpukian giarpaMu-mepeBa.

IITo HasuBaioTh (paxTopiasom? SIK HOTO IMTO3HAUAIOTH?

KOHAEMO pa3om

TuBecTunitinuii poun «MaiibyTHe KpaiHu» 3 10 mepeMoKI[iB AUCTAHIIiTHOTO
KOHKYPCY 001pae Tpu 0codu s HaJaHHS I'PAHTIB Ha HABUAHHS B HAWKpAIIUX
yHiBepcuTeTrax YKpainu — KuiBchKuit HamioHamsHM yHiBepeuTet im. Tapaca
ITesuenka (KHY), KuiBcbkuii momiTexuiunmii imetutyT iM. Irops CikopcbKoro
(KIII) i XapkiBcbkuii HattionanbHUY yHiBepcuTeT iM. B. H. Kapasina (XHY).
CkinbprkoMa crocobaMu MOKYThH OYTH POSIMOJijeHi 1mi rpanTu?

Po3B'a3aHHA. OquH rpadT MoXKe ofgep:kaTu ofuH i3 10 nepemosxiis. Ilicaa Toro Sk

2)

BM3HAYEHO BOJIOAAPS IILOI'0 I'PAHTY, 0OMPAIOTE OJHOTO 3 9 PEIlITH ITePeMOKIIIB
[UIS BpYUYeHHs apyroro rpauTy. TpeTiii rpaHT MoiKe OTpUMAaTH OUH i3 8 me-
peMo:KIIiB, 110 3aauinuanca. OT:Ke, 3arajbHa KiJbKiCTh CIIOC0O0iB, AKMMU
MOJKHAa PO3MOAIINTY TPU I'PAHTU Ha HaBUaHHSA, mopiBuioe 10 - 9 - 8 = 720.
Crinpxku yoTupunud@poBUX UKceJ MOKHa yTBoputu 3 nudp 0, 2, 4, 6, 8,
AKIIO JKOIHA I[(ppa He IOBTOPIOETHLCI?

Po3e’a3aHHdA. Ilepioro mu@dporo umciaa MoXKe OyTH OofHa 3 YOTUPLOX mudp 2, 4,

6, 8. fAxmmo mepiry nudpy obpamo, To IPYyry MOKHaA obpatu 4 crmocobamu,
TpeTi0o — 3, YeTBepTy — 2. 3rifH0 3 mpaBUJIOM AOOYTKY, 3arajibHa Kijb-
KicTh crmoco6iB mopiBHIOE 4 - 4 - 3+ 2 = 96.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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3) CKiJIbKY MOKHA YTBOPUTHU IIapHUX yoTupuUIudppoBux uuces i3 mudp 0, 1,
2, 3, 4, 5, AKINO »KOLHA IIU(pPa He IIOBTOPIOETHCA?

Po3g’a3anHsA. TIapHi umema MOKYTh 3akinuyBaTuca mudppamvu 0, 2 a6o 4. Poami-
JIIMO MHOXKUHY BCiX IMapHUX YOTUPUIUPPOBUX UKCEJI, AKi MOKHA YTBOPU-
TV 3a YMOBOIO 3amauvi, Ha ABi rpynu: 1) umcia, AKi 3aKiHUyOTHCA HYJIEeM,
i 2) uucia, AKi He BaKiHUYIOTHCA HYJEM.
Y mepmiti mHOXMHI MicTuThea 5 * 4 -+ 3 = 60 uwncen (yci mudpu, Kpim
OCTAaHHBOI, BUOMPAIOTHCA 3 5 MOKJIUBUX).
Y npyritt maOMKMHI MicTuTbCs 2 - 4 - 4 - 3 = 96 ynucen. OcTaEHBOIO TP POIO
ypcJga MoKe OyTHu ogHa 3 ABOX mudp: 2 ado 4. Armio ocranuo mudpy 00-
pamo, To IepIIly MoXKHa obpaTtu 4 crmocobaMmu (He HYJIb), IPYTYy — TaKOMK
4 cmocobamu, a TpeTio — 3. 3rigHO 3 MpPaBUJIOM HOJABaHHSA, 3arajbHa
KigbKicTh crmoco6iB mopiBaioe 60 + 96 = 156.

BuKoHanTe yCHO

368. CrymenTcbka rpymna ckjaamaerbesa 3 15 xuonmiB i 10 giBuar. Crinmbkoma
crmocobaMy MOXKHA 06paTH CTAPOCTy I'PYIM Ta HOro 3aCTyIHUKA?

369. CrymeHTcbka rpyna ckjaamaerbesa 3 15 xuonmiB i 10 giBuar. Crimbkoma
cIIocob0aMu MOYKHA JeJIeryBaTH OLHOI'0O CTYJeHTa B CTUIIeHAiaJIbHY KOMicito?

370. CrymeHTCchbKa rpyna ckjamaerbesa 3 15 xuonmiB i 10 giBuar. Crinmbkoma
crmoco0aMy MOYKHA [eJIeryBaTh OGHY AiBUMHY Ta OJHOT'O XJIOMILA IJIA YIACTL
B KOHKYypci «HatiposymHimmuii» ?

371. O6umcaits: a) 2!; 6) 3!; B) 4!; r) 5l.

372. Cupocrith Bupas: a) 10! - 11; 6) 5! : 4!; B) 144! - 145; r) 95! : 95.

373. YV mpUTYJOK AJs TBAPWUH BOJIOHTEPU 3aKYIUJIN TPU BULU CYXOTO KOPMY

F® i gBa Bugum M’acHuX KoHcepBiB. CkinbKu icHye BapiaHTiB opranisyBaTu
[UIsT TBAPDUH Beuepio, IO CKJAJAEThCA 3 onHiel cTpaBu?

374. OpuHAAIATUKIACHUK Mae oopaTtu s npoonoro 3HO nBa HaBuaIbHi mIpe-
metu. Ha mouaTky GepesHa npoBoauTuMeThbea npodoHe 3HO 3 ykpaincbkoi
MOBH i JiTepaTypu, a HampuKiuii (B oguH JeHb) — 3 icTopii YKpaiHu,
MaTeMaTuKu, 6iojyorii, reorpadii, pisuku, ximii, iHo3eMHOI MOBU. ¥ IeHb
IIPOBeIeHHA TPOOHOTO TECTYBAHHSA KOKHUI 3aPEECTPOBAHUN YIACHUK MOYKE
MIPOITH TECT 3 OJHOTO HaBUaJIbHOTO npeamera. CKiJIbKYM BCHOTO iCHY€E Bapi-
aHTiB BUOOPY YUYHEM ABOX IPEeIMeTiB IJid MPOXOoI:KeHHsd npobroro SHO?

375. Jlns 3aBepiiienHs GopMyBaHHS eKCIIeAUITil Ha KOCMiUHY CTaHIiI0 101aTKO-
BO poariasananucda 3asBu 10 mpeTeHIeHTIB Ha mocany JiKaps-IoCaiTHuKa,
5 mpeTeHIeHTIB Ha mocany Oiojora i 3 mpeTeHJEHTIB Ha IIocaay TeXHiKa.
JKonmen KamammarT He IpeTeHIYBaB OMHOYACHO HAa ABi um Gijblile mmocan.
CrinpkoMa cmocobaMy MOKHA 3aIll0OBHUTH OfHE BiJIbHE Miclle B eKcIie uirii?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Y marasuHi € Tpu BUIM MiHepaJabHOI BOAM i II’ATh BUAiB COKy. Tapac xoue
Kynutu cobi Bomy abo cik. CKimbKoMa crocobaMu BiH MOKe Iie 3poOuTm?
Ha ¢yr6onpHUII MaTu omHa 3 KoMmaH 3asgBujia 4 samacHux. CKimbkoma
cmocobaMu TpeHep MOJKe MOCAAUTH IIUX YOTUPHOX 3aIllacHUX Ha JIaBIi?
T'py11i TyprCTiB IIPOTIOHYETHCA HiAHATHICS HA OJIHY 3 BEPIIIMH Y KpaiHcbKux Kapmar.
Tynu BenyTs 4 creskku. CKLIbKOMa MapIpyTaMu TYPUCTH MOMKYTH T THATUCS
HA TOPY Ta CIIyCTUTHUCS 3 Hel, 00Mpaioun IJI CIIyCKY I IiAiioMy PisHi CTEXKKU?
¥ roresi Ha cHiZaHOK HPOMOHYIOTH 3 APyTri crpaBu (A, B, C) i xBa Hamoi
(M, K). Ckinbku pisumx HaOOpPiB i3 ABOX CTpaB MOKHa BuUOpaTU Ha CHi-
mauok? CrianmiTh BifmoBigHy miarpamy-mepeso.

KuiBcbkuit piukoBuii TpamMBal — OAWH i3 BUAiB MiCbKOTO PiYKOBOT'O TPaH-
cuopty B M. KueBi. CkinmbKkoma crmocobamu 5 0ci6 MOKYTH YTBOPUTHU UePry,
100 3afiTH 4O TAKOT'0 TpamMBas?

CKiJBbKM PiBHUX peueHb MOKHA HANHCATU CJIOBAMU «CIIiBATHU», «MHU»,
«JII00uMO»? A ciloBaMu «MU», «IYKeE», «JIIOOMMO», «CIIiBATH»?
CrinmbKoMa crocobaMu MOKHaA po3MajioBaTu OYKBU B CJOBiI «YKpaiHa»,
AKIIO BUKOPUCTATHU yCi KOJIbOPU pauayru 6e3 IMOBTOPEHD.

CrinbKu TpunupoBUX YncesJ MOKHA yrBopuTHu 3 tudp 1, 2, 3, 4, 5 rax,
100 1 pPU He TOBTOPIOBAIUCH?

(3HO, 2014). CtymeHT Ha mepIiioMy Kypci TOBUHEH BUOPATH OJHY 3 TPHOX
iHOBeMHHMX MOB, AKY BUBUATHMe, Ta OAHY 3 II’SITH CIIOPTUBHUX CEKIIii,
o BigBimyBaTume. CKiJIbKM BCHOTO iCHYe BapiaHTiB BUOOPY CTYIeHTOM
iHO3eMHOI MOBU Ta CIIOPTHUBHOI CeKIIii?

A B B T i
5 8 10 15 28

O6uucaite: a) 5!; 6) 8!; B) 10!; r) 13!.
Cupocrits Bupas: a) n! - (n +1);60) n-(n— 1); 8) (n + 1) : nl; v) n! : n.

CkinpKoMa crocobaMu MOKHA HaHM3aTU 8 pisHUX rpubiB Ha: a) oguH
maMmyp; 6) ogHy HUTKY?

Bicim apysiB Bupimuiy IpoBecTu TYPHIP 3 TeHiCy Tak, 100 KOXKEH 3irpas
3 KOKHUM oxuy maprtito. CKinmbKu mapriii O6yge sirpamo?

Outer obupae ogAar muisa 3ycrpiui. Bin posraanae 3 mapu B3yrTa (4, B, C),
2 mapu 6pokK (a, b) i 3 copouku (x, p, y). CKinbKu pisHUX HAOOPiB OgATY
Mo:kHa yrBopuTtu? CKJIaIiTh BiAIOBiAHY aiarpamy-mepeso.

Big roresio mo cosomoro osepa BeayTh 7 gopir. CkijgbKoMa criocodbamu Bif-
MOYMBAJLHUK MOJKe JicTaTucs o3epa i moBepHyTucs Hazan? Poarasubre
BUIMAAKK, KOJU PYX OO O3epa Ta BiJ HbOro BifOyBaeThCs: a) OAHi€O [10-
poroio; 0) pisHMMU IIJISIXaMK; B) OOHUM i3 ABOX IOIEpPeaHiX cIocobiB.
CKifbKU PiIBHUX «KOPTEKiB» MOYKHA CTBOPUTH HA MiChbKOMY KapHaBasi
i3 4OTUPHOX aBTOMODiIiB — 0isT0oT0, JKOBTOTO, CHHBOI'O Ta 3ejieHoro? CkJa-
IiTh BimmoBimHY miarpamy-mepeBo.
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O6uumciairs: a) 10! : 5!; 6) 15! : 10!; B) (6! - 17!) : 20!; r) 100! : (97! - 7).
Copocrits Bupasz: a) n! : (n —1); 6) (n — D! :nl; B) (n + 1) : (n — 1)
O6uuciirs (2n)! : n!, akmo: a) n = 3; 6) n = 4; B) n = 10.

3HaAiTh 3HAUEHHA 1, aKkimo: a) nl =(n — 1) - 8; 0) (n + 2)! =132 - nl.
CKiMbKM HemapHUX YOTHUPUIN(PPOBUX UKMCeJ MOKHA yTBOpuTHU 3 mudp 0,
1, 2, 3, 4, 5, akiio nu@pu He MOXKYTh IIOBTOPIOBATUCA?

3agamo nuppu 1, 2, 3,4, 5, 6, 7, 8, 9, i3 AKKUX yTBOPIOIOTH ABOIU(PPOBi
yucia. YCTaHOBITH BimmoBimHicTh MisK s3anutanHamu (1-4) i uucaamm
(A-11), ki € BigmOBigAMU Ha IIi 3aUTaHHA.

1 CxkinbKu icHye umces, CKJIaJeHUX 3 mMapHUX 1udp, A 20
110 He IIOBTOPIOIOTHCS B 25
2 CkinbKu icHYE UmMces, CKJIaIeHNX 3 HemapHuX mudp, B 16
110 He IIOBTOPIOIOTHCS r 12
3 CkKinbKu icHye unces, CKIaIeHNX 3 HeImapHuX mudp, O 18

1110 MOYKYTb IIOBTOPIOBATUCS
4 CkinbKu icHye umces, CKIAAeHUX 3 MapHUX MU,
1110 MOYKYTb IIOBTOPIOBATUCS

VY cepeny 3a poskaagom B 11-A Kiaci 7 pisHux ypokis, cepen AKuUX aaredpa
Ta reomerpisa. CkizbKoMa crmocobaMu MOKHA CKJIACTU PO3KJIAJ Tak, 1100
anrebpa ¥ reoMeTpis He CTOAIN HOPYyY?

Y BiBTOPOK 3a pos3kaazoM B 11-B xiaci 6 pisHHX ypoKiB, cepen AKUX
disuka Ta acrponomig. CKimbKoMa crocobamMmy MOKHA CKJIACTH PO3KJIAL
Tak, 1106 GisuKa i acTPOHOMIis CTOSAIN HOPyU?

(3HO, 2012). CkinbKu icHye pisHUX APOOIiB — , AKIIO M HaOyBae 3HAUEHb
n

1; 2 abo 4, a n HabyBae 3HaueHb H; 7; 11; 13 a6o 177

CKinbKM PiBHUX YHOPAMKOBAHUX TPiMOK MOKHA YTBOPUTHU 3 UOTHUPHOX
erementie — &, l, -Zi)i—, A?

Y «JlomarHili meKapHi» TOTYIOTh BeJIMKi U MaJii CTPyIJIi 3 JINCTKOBOTO
Ta ApiKa:KoBOTO TicTa. CKiJIbKY Pi3HUX BUIIB CTPYAJIiB MOKHA 3aMOBUTH
B I[iff meKapHi, AKIIO I/ JUCTKOBUX CTPYAJIiB BUKOPUCTOBYIOTH TPU BUIAU
HAUMHKU, a JJIA IPiKIKOBUX — UYOTUPHU?

CraazmiTs ABi kKoMOiHaTOpHI 3amaui, 110 BigmosigzaroTs Masonkam 60 i 61,
Ta PO3B’LIKITH iX.

ST <=

Maui. 60
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404. Ilpaxruune 3amanaa. CTBOPITEL JOTOTHUII KJIaCy, OCHOBOIO AKOI0o Mae 0yTu
MHOTOKYTHUK II€BHOT'O KOJb0PY. CKiJIbKM OCHOB JIOTOTUIIIB MOKHA CTBOPH-
TH, AKIIO0 PO3TJIALATA TPU Pirypu (TPUKYTHUK, KBaApaT, IIECTUKYTHUK)
i 4 xosbopu (cuHiil, 3eseHU, JKOBTHUI, yepBoHUii)? [lepeBipTe TeopeTnuHI

3HaHHA Ha HpaKTI/IHi.

BnpaBu pna noBTOpeHHsA

405. 3HaligiTy ToXigHY QPYHKILiI:

aA)y=2x*-3;60)y=2x(x —3); B)y=2sin x — 3; r) y = 2 — 3e*.
406. Po3p’sa:kiTh piBHAHHA: a) V2x—3 =5; 0) x—5Jx +6=0.
407. Cupocrits Bupas: a) 1 — sin? x; 6) 1 + tg? x; B) 1 + cos 2x.

§ 11. Po3MILEHHS,

MEPECTAHOBKU TA KOMBIHALII

11106 po3B’sI3yBaTH CKJIAMHIII 3amadi Ha BUBHAUEHHSA WMOBipHOCTEN IOii,
KOPHUCHO HABUUTHUCA OOUMCIIOBATH PAIliOHAJIBHUM CIIOCOO0M KiJBbKiCTH pisHHMX
BUOiIpOK 3 JaHOI MHOKMHU ejleMeHTiB. Hexail maHO MHOMKUHY 3 M €JIeMeHTIiB —
a, b, c, ..., k. Bubupaiouu TUM UM iHIIKM CIIOCOOOM €JI€MeHTH 3 Iliel MHOMKUHU,
MOJKHa YTBOPUTH PisHi BUOipKU, TOOTO MiAMHOMKMHU AAaHOI MHOKUHU abo BIIO-

Bubipku, aki Bigpisusa-
IOThbCA OJHAa Big oxmoi ado
eJeMeHTaMu, a00 TOPATKOM
iX posMmileHHs, Ha3UBAIOTh
PO3MillleHHAMM.

YuoopsaagkoBaHy n-eje-
MEHTHY HiAMHOMKUHY M-eJie-
MEHTHOI MHOMKWHU Ha3u-
BalOTh PO3MIIIEHHAM 3 m
eJieMeHTiB 1o n. Yucio pos-
MiIlleHb 3 m eJIEMeHTiB II0 1.

IIO3HAYaIoTh A’ .

PAIKOBaHI MiAMHOMKUHN. 3aJIe;KHO Bijg Toro,
YUM BiApisHAeThCA oqHA BubipKa Bij iHIINuX,
ix Ha3WBaIOTH IIO-Pi3HOMY.

Hanpurnaan, 3 3 eremenris a, b, ¢ MoxHa
YTBOPUTHU TaKi pO3MIiIIeHHS 0 2 eJIeMeHTH:
ab, ac, ba, be, ca, cb.

BBaskatoTs, 1110 icHy€e 6 pi3HUX pO3MIiIIeHb
3 3 eJleMeHTiB 10 2.

Tomy Mo:KHa 3anmcaTu: Af =6. ¥ Bupasi
A 3aBXAN N < m.

§Ik o6umcnuTy A, IpH Pi3HUX HATypPaIb-
HUX 3HaueHHAX m i n? Hexaii maemMo MHO-
JKUHY 3 m enemenTiB. Ilepmuii enemeHT
MOKHa BUOpaTu m cmocobaMu: B3SITH OyIb-
AKUI 3 m eleMeHTiB. [[pyruii eaxeMeHT, 11100
3amrcaTy 3a IepIIuM, T0BeIeThCA BUOupaTu

3 pemitu m — 1 eaemeHTiB, To6T0 m — 1 cumocobamu. Tomy BIOPAIKOBAHI mapu
IBOX MEPIINX eJIeMeHTiB MoTPibHOoI BubipKu MoskHa BubpaTtu m(m — 1) cmocodbamu.
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Tperiii enremeHnT, 1100 3amucaTy HOTO IicJs APYIroro, AOBeIeThCSI BUOUPATU
3 pemtu m — 2 emeMeHTiB. SIKIo 3a KokHOI0 3 m(m — 1) pisHuUX map maHux
eJIeMeHTiB 3ammcaTu m — 2 cmocobaMu TpeTiii ejeMeHT, TO YTBOPUTHCH
m(m — 1)(m — 2) pisHUX YIOPAAKOBAHUX TPIiHiOK eeMeHTiB. AHAJIOTiYHO MOK-
Ha BubOpatu m(m — 1)(m — 2)(m — 3) ynopagkoBaumx ueTBipok i T. m. IIpo-
IOBKYIOUM TaKi MipKyBaHHS, JOXOJUMO IO BUCHOBKY, IO AJA OyAb-IKUX Ha-
TypaJbHUX YUCEJ M i n

An=m(m-1)(m=-2)(m-3)... (m-(n-1). KiaskicTs po3mimens

Y mpaBiil 4acTUHiI PiBHOCTI — 1 MHOMK- 3 M elleMeHTiB IO 1 JOpiB-
HUKIB, TOMY Pe3yJbTaT MOXHa CPOPMYJIIO- HIOE JOGYTKY N OCTiOBHIX
BaTU y BUTJIALL TAKOTO IIPaBUJA. HATypaJdbHUX YMCeJ, Haii-

Oijgbple 3 AKUX — m.
A'=m(m-1)(m-2)(m-3)...(m-(n-1)).

Hanpurnazn, A2 =5-4-3=60.

ITpurnad 1. Ckinbkoma cmocobamu 36opu 3 20 0ci6 MOKYTH 00paTH TOJIOBY
Ta cekperaps’?

Poss’szanns. Unerbes IIPO BIIOPSAKOBAHI 2-eJIeMEeHTHI IIiAMHOMKHUHU MHO-
JKUHU, 1m0 ckJagaetbca 3 20 emementiB. TaxuMm posMmileHHIM Oyne
Azz0 =20-19=380.

SIKIO POSIIAHYTU PO3MIIIIEHHS 3a YMO-

BU, IO N = M, TO OTPUMAEMO MHOMKUHU, TKi PosmimenHs 3 m eeMeH-
BiIPiBHAIOTHCS JIUIIIE TOPATKOM. TiB 10 M Ha3WBAIOThH Iepe-
Hanpuknazn, 3 Tppox esemeHTiB a, b, ¢ CTaHOBKAMII.
MOKHA YTBOPUTHU 6 PisHUX IepecTaHOBOK: KinekicTs mepecTanoBoOK
abc, acb, bac, bca, cab, cba. 3 M eJIeMeHTIB II03HAYAIOTh
Orsxe, P; = 6. A Bsaraui kinbricTs nepe- cumBoJoM P, .

CTAHOBOK 3 1 eJIEMEHTiB TOPiBHIOE KiJIBKOCTL
PO3MillleHb 3 m eJIEMEeHTIiB II0 m.
ITigcraBuBIIT y hopmMyay umciia po3MilieHb m = n, IiCTaHEMO, IO

P,=m(m-1)(m-—-2)-...-3:-2-1, toéto P,, = m!

Yuc1o mepecTaHOBOK 3 M eJIeMEeHTIiB TOopiBHIOE m!

Hanpuraan,
Pi=6!=1-2-3-4-5-6="720.
ITpuknad 2. CkinbKoMa criocobaMy MOKHA CKJIACTHU cIUCOK i3 10 mpisBui?
Posg’asannsa. P,=1001=1-2-3-4:-5:-6-7:8-9-10=3 628 800.
Hexaii 7aHO MHOKHUHY 3 TPhOX eJeMeHTiB: {a, b, c}. Ii nBoeneMenTHNX Tiz-
MHOKIH (He BIIOPAJKOBAaHMUX) icHye Beworo Tpu: {a, b}, {a, c}, {b, c}. ToBopaTsh,
mio icHye 3 KomOiHAaIlil 3 TPhOX eJeMeHTiB 1o aABa. [IuiryTh: Cj =3.
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Bubipku, aki BigpisHATHCA OHA BiJ O4HOI IPUMHAKMHI OSZHUM €JIEMEeHTOM,
a He IMOPAIKOM iX PO3MIillleHHs, Ha3MBAIOTh KOMOiHAIIIMMH.
Ha Bigminy Big poamiiienb, KomOiHaIii —

Komo6inamniero 3 m eie- OiIMHOKUHI HEBIOPAIKOBAHI.
MeHTiB IO 71 Ha3UBaOTh Mopisusaiite: C:=3, a A2=6. 3a Tux
Oyab-AKY n-eJeMeHTHY Iif- caMuXx 3Ha4eHb m i n 3sHaveHHA C, MeHIIle
MHOMKUHY mMm-eJeMeHTHOI

Bix A’. MosxkHa HaBiTh BKa3aTH, Y CKiJIbKU
pasiB MeHIIIE.

Hampuraan, i3 4oTuphox ejJeMeHTiB a, b,
¢, d o Tpu MOKHA cKJacTu 4 KomOiHaIii:
C,,n<m. abc, abd, acd, bed.

SAKIo0 3 Ko HOI KoMOiHAIIil 3 M ejleMeHTiB
1o n 3pobutu P, IepecTaHOBOK, TO TiCTAHEMO

MHOMKUHH.
Yucao xombOiHAIin 3 m
eJIeMEeHTiB II0 11 HO3HAYal0Th

A posmimens. Tomy C) -P,=A, 3BigKu
c - m(m-1)(m-2)...(m-n+1)
" 1-2-.3-...-n
SKII0 TOMHOMKMMO UYMCEeIbHUK i 3HaMeHHUK 3100yToro Apody Ha (m — n)!, To
micranemo hopMYyIy OJid O0UKCIeHHA KiTbKOCTI KOMOiHAILill 3 M eJIeMeHTiB II0 1

m!
Cl=—nw—"——.
™ n!lm-n)!
6!  1.2.34.5.6

Hanpuxiaazn, C:= = =
PHETAA 6 = 1(6-4)1 1.2.3-4.1.2
3eeprimsv yeazy! C' =1, C,ln =m. BBaKalTb TAKOK, IO C,(,)L =1 pnsa Oynb-
AKoro meN.

Ipurxnad 3. O6uucaite: a) C:; 6) Ce.
.6 20! 18!-19-2
Posé’asanns. a) CE=M=35; 6) Cpo = 0f _18!19:20 =190.
1-2-3 21.18! 21.18!
Ilpurknao 4. Ckinbkoma cmocobamu 3 25 yuHiB MOKkHA BubOpaTu Ha 300pu
2 memeratu?
Posg’asannsa. Tyr m = 25, n = 2 i nopsaagoK He Mae 3HaueHHA. ToMmy

ez, = 2222 _s00.
1-2

NepesipTe cebe

IITo masuBarTL KOMOIHATOPUKOIO?

H I1llo masuBaiors mepecranoskamu? Ik obuucioooTs P,?

El Chopmysmioiite osHaueHHA paxkTOpiaia.

IITo HasWBaOTH Po3MiNeHHAM? 3a AKO0 (POPMYJI0I0 O0UUCIIIOIThH Kilhb-
B

KicTb poaMillieHb 3 m eJIeMeHTiB 10 1n?
IITo masuBarThL KoMOiHaIi€l0? 3a AKOIO (POPMYJI0I0 O0UNCIIOITL Kijb-

KicTh KoMOiHaIil 3 m ejeMeHTiB 1o n?
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BuKoHaemo pasom

1) Ckisbproma criocobaMu MOYKHA CKJIACTH JeHHUI PO3KJIAM i3 5 piBHUX YPOKiB,
AKINO KJjac BuBuae 10 pisHux mpemgmetin?
Po3e’a3anHa. Mgerbes IIPO BIIOPSAAKOBaHI H-eJIeMeHTHI IMiIMHOKUHU MHOMKUHU,
10 ckJagaeTeesa 3 10 exementiB. Ile — poamitnenHs:
Al;=10-9-8-7-6=30240.
2) CkinpKoMa crocobaMu MOKHA PO3MICTHUTH Ha HOJUIL 5 AucKis?
Po3e’a3anna. MigeTscsa mpo BIOpAAKoBaHI 5-eremenTHI MHokuHHU. IIIyKaHa Kilh-

KicTb cmmocobiB gopiBHIOE
P,=1-2-3-4-5=120.

3) OGumenits: a) AY; 6) Cj.

190.

20! 18!-19-20
’ 3 _ O0-H= M 2 = = =
Po3e’azanns. a) A7 =7-6-5=210; 6) Cj, 91.181 21.18!

4) Ha xouai posmimieno 9 touox. CkinbKM icHye BimpiskiB, aAKi 3’eIHYyOTH
KOXKHY TOUYKY 3 iHII0M00?

Po3e'a3aHHA. Takux BifApis3KiB icHyE CTLILKY, CKiIbKY Pi3HUX KoMOiHaIil 3 9 To-
YOK MOKHa yTBOpPHUTH II0 2, 00 Bifpisox 3’egmye aBi Touku, a came:
9-8
C: =——=36.
1-2
5) I uepryBaHHA B ifabHI 3aIPOIITYIOTh TPOX YUHIB 3 7 KJacy i IBOX yUHiB
3 10 kmacy. CkizpKoMa cmocobaMu Iie MOJKHA 3po0OuTH, AKIIO B 7 KJaci
HaBuaeTbcA 24 yuHi, a B 10 kaaci — 18.
Po3e’a3aHHA. MmeTbca Mpo HEBIOPALKOBAHI MiAMHOMKHHY IBOX PISHUX MHOKHIH.
ITe — xkombGinamii:
24-23-22 18-17
C234 =———— =2024; Cfs =———=153.
1-2-3 2
3a mpaBuoM 1o0yTKY maemo: 2024 - 153 = 309 672 cmocobu BubpaTu yuHiB
IJIs1 YepryBaHHSI.

BuKoHanTe yCHO

408. Cruazmits yci MOKJIMBI mepecTaHOBKU 3 GYKB O, 3, 7.

409. O6uncairs P,, P;, P,.

410. O6uucaits C;, C2, CJ.

411. Cxinbkoma cmocobaMu 4 yUHI MOKYTb POSMIiCTUTHCSA 3a TBOMA ABOMiCHUMM
napramu?

412, CkinpKoMa crocobaMu 3 TPhOX Pi3HUX IIYKEPOK MOYKHA BuUOpaTu ABi?
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A

413.
414.
415.
416.
417.
418.

419.
420.
421.

422,
423.
424,
425.
426.
427.
428.

429.
430.
431.

432.
433.
V1 434.
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SanwumriTe yci komb6iHamii 3 esxemenTis x, y, 2, t mo 2.

SanumriTe yci posminienHa 3 ejeMeHTiB x, Y, 2, t o 2.

CriamiTh yci MOXKJIMBi mepecTaHOBKU 3 ejieMeHTiB A, B, C.

O6uucraite: a) b!; 6) 6!; B) P; 1) P..

O6uucaits P,, AKII0 n gopiBHiOE 6, 7, 8, 9.

Ckinbkoma cmocobaMu 6 yUHIB MOMKYTH POSMICTUTHUCA 3a TPhOMa JBOMIiC-
HUMU IIapTamum?

Ha rapinmi € 7 rpymr. 5 giTeii MaioTh B3TH 3 TAPiJIKM IIO ONHiil rpyrri.
CkinmbkoMa cmocobaMu Iie MOKHA 3po0uTu?

CkinbKu pisHUX TPUIMMPOBUX UMCEJ MOYKHA yTBOPUTHU 3 1udp 6, 71 8
Tak, 100 yci mudpu KOKHOT0 uncesaa Oyau pisHi?

CKiJIbKM PisHUX YOTHUPUIUDPPOBUX UumcesJ MoKHaA yTBopuTu 3 nudp 0, 1,
2, 3 TakK, 1100 yci nmudpu KoKHOro uncjaa 0yau pisHi?

BunurriTe yci posmimiennsa 3 6ykB A, B, C, D o 2.

Ckinrbkoma cmocobaMu MOKHA poscasuTu b yuHiB Ha 10 micrax?
O6uucnite: a) A}; 6) A;; B) AY; 1) Al.

O6Guucmite: a) A2; 6) A'; B) C2; 1) Cry.

lo 6inbme: C; um C:?

O6uucnite: a) Cg; 6) Cy; B) Cis : Py 1) A —CL.

YcraHoBiTH BignoBifHiCTL Misk Bupasamu (1—4) ta ixuivmu 3HauenHaAMU (A—[I).

1 0,5 A A 360
2 542 B 9

5 05 P ? Igso
4 Bea I 180

Ha mouui € 20 kumxok. CKizbKoMa criocobaMu MOKHA BUOpaTH IBi 3 HUX?
¥V kuaci 32 yuni. CKibKoMa criocobaMu MOKHA BUOPATH 3 HUX TBOX YEPTOBUX?
CKinbKHY PiBHUX IPaBUIBHUX APO0OiB MOKHA YTBOPUTH TaK, 11100 OHE 3 UN-
cem 2, 3,4, 5,6, 7,8, 9 0yys0o yNCeIbHUKOM, a APyre — 3HAMEHHUKOM?
CkinbKu icHye BifpiskiB, KiHIIAMUN AKUX € N JAHUX TOYOK?

Ckinpku miaroHaseii mae onykaunii 10-KyTHUK; N-KYTHUK ?

(3HO, 2010). KomoBuii 3aMOK Ha ABEpPAX MAae
10 xHOMOK, Ha AKUX HaHeceHo 10 pisHux MUdP
(ma. 62). 11106 BifunHUTY ABEPi, TOTPIiOHO OTHO-
YaCHO HATHUCHYTHU OBI KHONKH, ITU(GPU HA SKUX
CKJIaZAOTh Ko 3aMKa. CKiJIbKM BChOIO icHYE pis-
HUX BapiaHTiB Komy 3aMKa? YBasKkaiiTe, 1110 KOIH,
yTBOpPeHi mepecTaHOBKOO 1udp (Hampukaam, 1-2 i 2—1), € ofHAKOBUMHU.

A
10

Mau. 62

A
100

b
90

B
45

r
20
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441.
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443.
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Ha xosxnili is m’atu KapTok HanucaHo ogHy 3 nudp 1, 2, 3, 4, 5. CkinpKnu
3 IIUX KaPTOK MOYKHA CKJIACTU Pi3HUX UUCes: a) ABonudpoBux; 6) rpuiud-
POBUX; B) YOTUPUIIUPPOBUX ?

CrinmbKu icHye TpUIiu@poBUX umces, yci nudpu AKux pisuai? A gortumpu-
nudpoBux?

CKinbKU icHYye TaKuX TPUIU(MPOBUX UUCET, Y SKUX KOXKHA ITU(dpa He MeH-
ma Big 5 i mudpu B KOXKHOMY UMCJIi He IIOBTOPIOIOTHCA?

CkisbKHM CIOBHUKIB Tpeba MaTu, 11106 0e3mocepefHbo IepeKaagaT 3 I’ aTu
PisHMX MOB Ha KOXKHY 3 HUX?

(3HO, 2014). Biok comiaabHOI peKJaMu CKJIAZAEThCA 3 4 pPeKJIaMHUX
POJUMKIB: IIPO MIKiAJMBICTh MAJNiHHA, IIPO OXOPOHY HABKOJIUIIHBOTO Cepe-
JIOBUIIA, IPO TOTPUMAHHSA ITPABUJI JOPOKHBOTO PYXY Ta IIPO BEJIOCUTIETHE
micTo. Postuk mpo mMKigJIuBicTh MANiHHA 3aIlJIAaHOBAHO MOKAa3aTU ABiUi —
mepIIvM i ocTaHHIM, a iHIII TPW POJUKHM — IO OgHOMY pasdy. CKinbKm
BCLOT'O icHye BapiauTiB OpMYyBaHHS I[LOT0 OJIOKY COIliaJbHOI peKJiaMu
3a BKas3aHUM ITOPAJKOM PEKJIaMHUX POJUKIB?

A B B T i

6 8 12 24 120

HoBemiTh, 110 AJIA KOMKHOTO HATYPaJIbHOIO 7:
. -1 _ . k __ k-1

ayP,,,=nP,;06) A" =P ; B) A =nA,.
3Hagite n, Axmo: a) P, =42+ P, _,; 06) P,=720 - P, _,.
fke umcso MeHIe i B CKiJIbKY pasiB:
a) A un PB; 6) Ay un Py; B) Ci) un Cy; 1) Co) um Cly?
Po3B’sikiTh piBHAHHA:

4 2, 5 _ 3 . 2 _ . 2 _
a) A =56-A7;0) A)=T72-A°,; B) C.=21; 1) C.=20+x.
HoBeniTs, 1110 KOJIM yucjaa m, n — HaTypaJbHi Ta m > n, TO:

n _ pm-n, n n-1 _ ~n
a) C=C"";06) C +C'~=C...
Y 6ackeTOOJIbHiNT KOMaHi, IKa CKJIAZAaeThcsa 3 15 wosoBik, Tpeba obpaTu
KamiTaHa i #ioro sactynHuka. CKisbKOMa crocobaMu Iie MOKHAa 3po0uTm?
Ckinmbkoma cmocobamMmu MOMKHA 3aIOBHUTH KapTKy «CropTiioTo» — 3a-
Kpecautu 6 HOMepiB i3 497
Hna mocainy Tpeba B3saTH 3 6inx, 5 yepBOHUX i 7 POKEBUX KBiTOK To-
poxy 3 HaaBHUX 10-Tu 6inmx, 10-Tu yepBoHUX i 10-TH POKEBUX KBiTOK.
CkinbpkoMa crocobaMu Ie MOYKHa 3po0ouTH?

448*, Ckinpkoma cmocobamMu MoO:KHa posmaTy 28 KiCTOUOK JOMIHO YOTHPHOM

IpaBIAM, 100 KOMKHOMY AicTaJsocs 7 KicTouok?
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BnpaBu gna noBTOpeHHsA

449. 3uaiigiTe mepBicHy QYHKITII:

a) y=2x2—-5;6) y =25 B) y = 2sin x; r) y = cos 3x.
450. Po3B’sikiTh piBHAHHS:

a) 5#*3=5;0)4*-5-2*+6=0.
451. 3anuiritTe y BUIJIALL Jorapudma Bupas:

a) 1 + 2In x; 6) 3lg x — 1g 2x; B) 2 + log, 2x.

§ 12. ENEMEHTU CTATUCTUKM

Haituacririe ctaTuCTUKY BUKOPUCTOBYIOTH

CraTHCTHKA — Iie HayKa B €KOHOMIIli, IIOJIITUIII Ta eKCIIepUMEHTAb-
npo 36MpaHHA, 06POGKY Ta HUX gocaimienusx. CraTuctuuny indgopma-
BUBUYEHHS Di3HOMAHITHHUX I[i10 30MPao0Th 3a JOIIOMOTOIO CIIOCTEPEKEHD,
NAHUX, TIOB’A3aHUX 3 MACO- 30KpeMa MepPenncy, OIMMTyBaHb, 00JIiKiB TOIIIO.
BUMHU SBUIAMH, IPOLECAMU CraTucTUYHI BiZOMOCTi IIPO BEJIUKY Cy-
i momisMMU. KYIHICTb 00’€KTiB (reHepaibHY CYKYITHICTh)

OTPUMYIOTH BHACIOK aHAJidy i1 He3sHAUHOI
yactuu — eubipku. 1Ilo6 misHatucsa, Ha-

IPUKJIAJ, PO HAUMOIIIMPEHINIi pPo3Mipu YOJI0BiUOTO B3YyTTHA, JOCUTH ONUTATH
KiJbKa mecAaTKiB uosoBiKiB. Ilpumyctumo, mio, onurasinu 60 uosioBiKiB, 370-
Oy pes3yJbTaTH, HOAaHi B TAOJIMIIi.

Po3wmip B3yTTA 24 (25|26 (27(28|29(30(31|32|33|34 |35
Kinskicts yonoBikis | 1 | 2 | 3 | 7 (10 9 | 8 [ 8 |6 |4 |1 |1

ITe — wacmommna mabauys, y AKifi yncaa Apyroro psaaka — vactoru. Ha-
MIPUKJAL, YacToTa B3yTTs po3Mmipy 32 mopiBuioe 6. BimmocHa uactoTa IbOTO
posmipy — 6 : 60 =0,1=10%.

IIpoanasisyBaBiiiz TaKky BubGipKYy, poOJIATh 3arajJbHUM BUCHOBOK: ITPUOJIN3HO
10 % uomoBiuoro B3yTTs Tpeba BUTOTOBIATH 32-TO po3Mipy i BABiui meHIe —
26-ro posmipy. Ile — HaOJAMMKeHI BigHOINIEHHS, ajie Ha HNPaKTUI[l TaKWUX Ha-
OJIMKEeHb JTOCTAaTHBO.

MaremaTuuHMII aHAJi3 PisHUX BUOIPOK — cepa mamemamuiHol cmamucmuKu.
Ii ocHOBHe BaBIAHHSA — PO3PO6IATH e(heKTUBHI METOLY BUBUCHHSA BeJIUKUX CYKYII-
HOCTel 00’€KTiB HA OCHOBI ITOPiBHAHO HEBEJIMKUX BUOipoK. KoskeH eleMeHT BUOIPKU
HaA3MBAIOThH i1 gapianmorn. Bubipka, oTpuMaHa BHACIIJOK CIIOCTEPEKEHb, OyBae
HEBIIOPAJKOBAHOI. YTIOPAAKYBABIIH i1, TicTalOTh 8apiayiiinuil psad. Pisauiia mix
KpauHiMu 4jJeHaMu BapiamiifHoro pagy — posmax eubipku. Hexait mamno Bubipry

4,3,7,9,6,8,2,6,1, 7,7, 3, 2, 5.
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YnopaakyBaBIiu ii 3a 3pOCTaHHAM BapiaHT, MaeMO BapiamiiHuil psam:
1,2,2,3,3,4,5,6,6,7,7,7,8,9.

Mopna BuGipku — ii BapianTa 3 HalibinbIroo yacroroo. IlosaauaoTs M,,.
Mepniana BuOipKM — 4Ym1CJIO, AKE MOAIJAE BiAMOBIAHMI Bapial[iiHUI P
masnin. Ilosrauarors M,.

Posmax manoi Bubipku r =9 — 1 = 8.

Posrusnysana Bubipka mae moxny 7, a mexmiamy 5,5, 60 %(5+6)=5,5.

CepeaniMm apudmMeruuyHUM 7 YuCeJ HA3WBAIOTL N-HY YaCTUHY IX
cyMu. SIKIo gaHO n 4YuUCeT Xy, Xy, ..., X,, TO IX cepenHe apudMeTUUIHE

_ 1
x=;(x1+x2+ tx,).

CepenHiM 3HaUYeHHAM BHUOIPKUM HAa3WBAIOTH CEPeIHE apuUDMeTHUHEe yCix
ii BapiauT. ITosHauaoTs X, S .

Hanpuxnan, nas subipku 1, 2, 3, 3, 5, 6, 8 cepeiHe 3HaUeHHA BU3HAYAIOTE TaK:

E:%(1+2+3+3+5+6+8)=4.

fAximo BapianTy BuOiPpKU MOBTOPIOIOTHCA, TO CYMHU PiBHHUX HOJAHKIB MOJKHA
3aMiHUTH TOOYTKAMMU.

ITpurnad 1. 7 pobiTHUKIB Opuragu momicamnsa omep:kyioTs mo 12300 rpwH,
8 — 1m0 12450 rpH, a 5 — 1o 12500 rpu. BusuauTe cepegHIO MiCAUYHY 3apljaaTy
pobiTHUKaA Iiei Opuraam.

Pos3g’sa3anus. Beboro pobituukis y opurani 7 + 8 + 5 = 20. Tomy mykana
cepeHs 3apIiaTa

:Ez%(12300-7+12450~8+12500~5):12410.

V¥ craTHCTHIIl YaCTO BUKOPUCTOBYIOTh TAKOMK CEPeIHE KBaapaTuuHe. Ko qano
n 4ucems X;, Xy, ..., X,, TO iX cepefHe KBafpaTuuHe G BUBHAUAETHCA 3a (YOPMYJIIOIO

Gz\/l(xf+x§+ ot x?).
n

3a J0IIOMOr0I0 CepeIHbOI0 KBaAPaTUYHOI'0 HalluacTillle OiHIOI0Th CYKYIIHOCTL
HoXMOOK a0o0 BiAXMJIeHBb Bil HOpMMU.

ITpuxknad 2. Butouyoounu MWIIHAPUYHY AeTasb pagiyca R, TOKap mpaKTHU-
HO BUTOUY€E NIeTajb pamiyca R + o, me o0 — medKe BigxuieHHA (momaTHe abo
Big’emue). Hexaii gBa Toxapi, BUTOUUBIIHK 110 6 meraJieit, HJOIYCTUIN TaKi II0-
XxubOKU (y AecATUX YacTKaxX MijJimerpa):

nepmuii: 2, -5, 4, -3, -3, 5;

npyruii: 3, -1, 4,1, 1, 2.

XTO 3 HUX BUKOHAB 3aBIaHHSA sAKicHirme?
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Posé’asanns. I11o6 BigmoBicTy Ha Ie 3aIUTaHHA, O0YMCIIOIOTL CepeaHi KBa-
IpaTUYHi DOMYIIeHUX BiIXUJIEHb:

o, =\/%(4+25+16+9+9+25) ~14,7;

o, =\/%(9+1+16+1+1+4) =5,3.

Or:xe, AKicHimIe poboTy BUKOHAB APYTHUil TOKAap.

NepesipTe cebe

DENE

cepeHiM KBaApPaTUYHUM KiJTbKOX Umces?

BuKoHaemo pasom

IITo Ha3WBaOTHh CTATUCTUKOIO? A MaTeMaTHUYHOIO CTATUCTUKOIO?
IToscuiTe, 10 HasuBawThL BuOipKoio. HaseniTe npukiazn.
IITo masuBaioTh BapianToo BubipKu? A Bapiamifinum psagom?
IITo HasdmBaOTH PO3MaxoM; MOJIOI0; MeiaHO; cepelHiM 3HaUeHHAM BU-
Oipru?

IIlo HasuBarOTh cepedHiM apu(pMeTUUYHUM; CEPEeIHIM IeOMeTPUUYHUM;

1) Bracaigok BubipkoBoro aHanidy BUPYUYKH (Y THC. TPH) TYPUCTUYHOI hipmu
3a JeHb gicranu BuUOipKy obcsarom n = 40:

87 94 99 90 90 87 85 87
90 94 87 87 82 90 94 90
85 85 87 94 81 82 87 97
90 94 85 81 87 85 90 82
94 90 94 82 97 81 85 87

3a MU JaHWMU: a) 3HAUAITH po3MaxX BUOipKU; 0) CKJIAAITH YaCTOTHY Ta-

OJINILIO.

Po3B’a3AHHA. a) BumuineMo pisHi 3HaueHHA BapiaHT, AKi DOTpamuau y BUOIPKY:

87; 94; 99; 90; 85; 82; 81; 97.

11106 suaiiTu podaMax BUOipKU, PO3MiCTMO BapiaHTHU B MTOPAAKY 3POCTAHHA:

81; 82; 85; 87; 90; 94; 97; 99.

Toxi r = 99 — 81 = 18.
6) O0uYMCINMO YacTOTy KOXKHOI BapiaHTHU i CKJaZeMO YacTOTHY TabJIUITIO:

81

82

85

87

90

94

97

99

3

4

6

9

8

7

2

1
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2) 3a pesyJjbTaTaMu aHAJi3y BUPOOHUIITBA M’sica (Y THC. T) 3a AeAKUU mepion
B ycix obsacTax YKpaiHU oTpUMay TaKy CYKYIHICTh JaHUX:
166; 73; 90; 206; 115; 52; 50; 63; 73; 211; 47; 47; 129; 34; 50; 52; 55;
44; 41; 90; 55; 50; 363; 47; 47.
3HalgiTh: MOy, MeAiaHy Ta po3Max BUOIpKH.

Po3g’a3aHHA. PoamicTMO BapiaHTy BUOIpKU B IOPALKY 3POCTAHHS:
34; 41; 44; 47; 47; 47; 47; 50; 50; 50; 52; 52; 55; 55; 63; 73; 73; 90; 90;
115; 129; 166; 206; 211; 363.
Toxai moma BubipKu mopiBHIOE 47 (TpamaseTbea 4 pasu), meniana — 55 (mae
13-#1 mopangkoBuii Homep 3 25), a podamax — 329 (363 — 34).

BuKoHanTe ycHO

452. 3uaigite moxy Ta Mexiany BubOipku 3 20 BapiaHT:
a) —-1;-1;0;1; 1; 1; 2; 2; 2; 3; 3; 3; 3; 4; 5; 6; 6; 7; 7; 8;
0) 3; 3; 4; 4; 5; 5; 5; 5; 5; 6; 8; 8; 8;,9;9; 9; 10; 11; 11; 11.
453. 3ualigiTh cepeqHe 3HAUEHHS BUOIPKM:
a) —10; —9; -8; —-7; 0; 6; 7; 8; 9; 10; 11.
6) 0;1; 0; 1; 1; 0; 1; 1; 1; 0; 1; 1; 1; 1; O.
454. Y Tabauni momaHo cepenHi sHaueHHs BoJjorocTi (y %) y micri Kwuesi.
3HaAiThL po3Max JaHOi BUOipKH.

Ciuens JIroruiit | Bepesenr | Kpitenrs | TpaBens | YUepseHs
82 80 76 67 63 69

JlumneHn Cepnens | Bepecens | JKostens | JIucroman | I'pymens
72 70 75 78 84 86

455. 3maiigiTe Mony Ta Mexniamy Bubipku: 28, 29, 29, 30, 31, 32, 32, 32, 32, 33.
456. Nauo Bubipky 3, 1, 4, 1, 2, 3, 4, 3, 1, 2, 1. IlooyxayiiTe BigmoBigumii ii
BapiamiiHu# psAx, 3HAWIITE po3dMax, MOILY Ta MeIiaHy BUOipKH.
V] 457. (3HO, 2018). ¥V rabuumi BizoGpaskeHo iHGoOpMAaLio MO0 KiTbKoCTi Bix-
BiflyBauiB KiHOTeaTpy HPOTATOM CeMU AHIB TUIKHSA.

JdeHb THXKHA Il | Br Cp | Ur | IIr Co | Hn
KinskicTs BigBigyBauiB | 124 | 140 | 140 | 170 | 163 | 195 | 168
VYEKaxiTh MegiaHy KiJIbKoCTi BigBimyBauiB KiHoTeaTpy.

A b B r b |
140 155 163 170 195
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460.

461.
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463.

464.

465.

466.

Po3nin 3. ENEMEHTM TEOPIT AIMOBIPHOCTEN TA MATEMATUYHOT CTATUCTUKM

Kopucryouucs HaBeneHoio Ha ¢. 96 yacTOTHOIO TAaOJIUIEI0, BU3HAUTE:

a) 4acToTy I BiJHOCHY 4YAacCTOTy BapiaHTu, AKa BigmoBimae posmipy 26;
0) y cKinbKU pasiB B3yTTA po3Mipy 26 ciig BupobasaTH MeHIIe, HidK PO3-
mipy 29.

Bubipka micTuts yci HaTypasibHi unciaa, menmni Big 10, a Kpim Toro, yuciaa
6, 8, 8 i 13. IloOyayiiTe ii Bapiamitinmii psazn. 3HaiaAiTh po3Max BUOIpPKHU,
il Moy Ta mMemiaHy.

BapiauTu 1, 2, 3, 4, 5 Bubipku maoTh yactoru 3, 4, 6, 2 i 3 Bigmosigmo,
a Bchoro BubOipka mae 18 BapiauT. 3HaWIiTh ii podamMax, MOAy Ta MediaHy.
1106 3’sacyBaTu KilbKiCTh KUIIEHPKOBUX TPOIIIE, AKi yUHi 6epyTh y IITKOJY,
mpoBeau onuTyBaHHA yuHiB 11 Kiacy. BigmoBimi yTBopmau meBHUI pAL
IaHUX, HA OCHOBLI SIKOTO CKJIAJIM HOTO CTATUCTUYHUIN PO3IIOHiJI YaCTOT:

Rimexicrs | o | g4 | 40 | 50 | 60 | 70 | 85 | 90 | 100|130
rpoiei, rpH
Yacrora 1 4 4 2 2 5 2 2 2 1

3a IIUM CTATUCTUYHUM PO3MOIiJIOM YaCTOT YCTAHOBITH BiATIOBiAHICTD MiK
XapaKTepuCTUuKoo pany maHux (1—4) ra ii uucaoBum 3HaueHHAM (A—]1).

1 Cepenue sHaueHHA A 110
2 Moga B 50
3 Mepgiana B 60
4 Posmax r 70

I 62

3a KOHTPOJBHY poboTy 3 mMaTeMaTuku orpumanu 4, 5, 6, 7, 8, 9, 10,
11 i 12 6axis Bimzmosimguo 2, 9, 8, 10, 20, 17, 4, 6 i 4 yuniB. CkiaazmiTs
YaCcTOTHY TaOJUIIO0 I 00UMCIiTh BiTIHOCHL uacToTu 6aJIiB, AKi Tpamasaamncs
Haupigme i Hantgacrinre.

ITix vac megquuHOTO 00CTEKEHHS KPOB’ AHOTO TUCKY B KYPCAHTiB (B yMOBax
HaBYAJILHOTO HABAHTAYKEHHSA) OJePIKaHO TaKi pe3ybTaTu:

112 | 114 | 116 | 118 | 120 | 122 | 124 | 126 | 128 | 130
5 20 30 40 40 30 20 10 3 2

X

13

n.

13

3HalIiTE MOLy, MeAiaHy Ta po3Max BUOIpPKH.

3HaAHAITh cepenHe apu@MeTUUYHe: a) YCiX HATYyPaJIbHUX UYKCeN, He OiIbInx
3a 100; 6) ycix minux umces x Takux, 1mo —110 < x < 110.

Bubipka micturs 60 umcesn; 3 Hux umeao 3 Tpamaserbesa 10 pasis, 4 —
20 pagiB i b — 30 pasiB. 3HagiTh i cepenHe 3HAUEHHA, MOAY Ta MeIiaHy.
Bubipka micTuth yci maTypaJsbHi uncia, 6iabmi 3a 20, ame menmi 3a 50,
a Kpim Toro, umcaa 13, 31, 31 i 32. 3uaiigiTs ii Mmony, MeniaHy i cepegHE
3HAYEHHA.
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Muxaitinua oTpuMajia 3 MaTeMaTUKU B IEPIIIOMY ceMecTpi Taki oImiHku:
«8», «T», «9», «8». fAAKy KinbKicTh OiHOK «10» IPOTATOM I[LOTO CEMECTPY
Tpeba orpuMmatu MuxaijinHi 3 MaTeMaTUKH, 1100 cepemgHe apudMeTuUHe
BCiX OTpMMaHUHX y IIEPIIOMY CEeMeCTpPi OIIiHOK 3 IILOTO IIpeaMeTa OOpPiB-
HIoBasio 9,57 VYBaskaiiTe, IO iHIINX OIIHOK 3 MaTeMaTHKH, KpiMm «10»,
Muxaiininza orpuMyBaTu He Oyne.

(3HO, 2018). Yuens 3 moHeiJiKa 40 I’ ATHUI[L 3anucyBaB yac (y XBUJIU-
HaX), AKUU BiH BUTpPadyaB HA JAOPOTY [0 IIKOJU Ta 31 MIKOJIN.

,ZIHi q . ’
e ITonenimox | BisTopox | Cepena Yersep |Ilataumnsa
0 IIKOJIU 19 20 21 17 23
3i MmKoan 28 22 20 25 30

Ha cKifmbKu XBUJIMH Y cCepeIHbOMY IOPOra 3i IMKOJIU TPUBAJiIa 3a JOPOoTy
IO IIKOJIU?

A B B T i
2 3 4 5 6

ITix wac BunmpoOyBaub JriTaka «AHTeli» Oyyiu 3adikcoBami, 3aJIeKHO Bif
HAIIPAMY Ta IIBUAKOCTI BiTPYy, TaKi pes3yabTaTu IMBUAKOCTI (KM/TOM) Bis-
puBy JiTaka:

235 | 231 | 234 | 239 | 238 | 232 | 237 | 239 | 230 | 240
231 | 238 | 239 | 235 | 233 | 233 | 240 | 234 | 239 | 240
230 | 230 | 232 | 240 | 230 | 234 | 240 | 235 | 239 | 236

IToGynytiTe BapiamifiHuii pAg i yacToTHY TAOJIUIIO IIiel BUOipKHU.
Bubepits mo ypuBKy (1 cTopiHKa) Xy/I0KHBOTO TBOPY ABOX Pi3HMUX aBTOPiB,
npounTaite ix. [[na OyKB «a», «6», «H», «0», «U», «I» CKJIAAITh YaCTOTHI
TabauIll iX HagBHOCTI B oOpaHux ypuBKax. IlopiBHaliTe ixX.

Yu mpaBuIbHO, IO CyMa Pi3HUIb MiK ycima BapiaHTamu BuOipKu Ta ii
cepenHiM 3HAUeHHAM AopiBHioe Hy0? HaBeniTs npukaagu. O0r'pyHTyiiTe.
3HalAiTh cepenHill BimcoTOK OpaKoBaHUX BUPODOiB, KOPUCTYIOUNCH TAaKOIO
TabJJINILEIO.

ITapria KinsKicTs Bigcorok 6pako- | KinbkicTs OpakoBa-
TOBapy BHPOOIB, IIT. BaHUX BHPOOiB HHMX BHUPOOiB, IIIT.
I 2000 3,4 68
II 1420 2,46 35
II1 408 0,49 2
Pazom 3828 105
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IIporsrom 5 mHiB Macu mecsaTu OMUKiB 30igbInuancs BigmoBiguo Ha 2,5;
3,0; 2,8; 2,7; 2,7; 2,8; 2,0; 2,4; 2,6 i 2,9 Kimorpama. 3HalAiTh cepemHii
IeHHUI IPUPIiCT Macu OAHOTO OMUKA.

n
Cymy n uucen a,, a,, A3, ..., 4, TO3HAUAIOTH CUMBOJIOM Zai (3HaK cymu
i=1
Y, — curmMa BeJMKa). 3alMIIiTh 3a JOIOMOIOI IILOTO 3HAKA CeperHE
apudMeTuUHe Ta cepenHE KBaApPaTUUYHE JAHUX N UUCEJI.
Tpu (ppesepyBaIbHUKMN BUTOTOBUJIN 110 5 OAHAKOBUX JeTajieil 3aBAOBKKHI
235 MM, JOMYyCTUBIIY BiATIOBimZHO Taki moxubKu (y MM):
nepmuii: 0,2, 0,2, -0,5, 0,3, 0,4;
npyruii: 0,1, 0,5, -0,2, -0,4, 0,5;
Tperini: 0,5, -0,1, -0,4, 0,3, 0,4.
3HaAHAITh cepeqHi KBaApaTUUHI JOOYI[eHNX HUMH IIOXUO0K. SIKuii ppese-
pyBaJbHUK BUKOHAB 3aBIaHHA HauWKpalre?

BnpaBu gna noBTOpeHHsA

476.

Sanumrite piBHAHHA JOTUYHOI n0 rpadika QyHKIil y = 2x% + 1 y Toumi
x, = 1.

11 477. 11ina Ha aBTOMOOLIb crouaTKy migumniuaacsa Ha 10 %, a moTim sHu3MIACA

L]

478.

Ha 10 % . fx sminmiacsa 1miHa Imicjida JBOX IIEPEOIiHOK?
IloGynyiiTe rpadik GyHKIi: a) y =x + 2; 60) y=x2+ 2; B) y = —x + 2;
r)y=-x%+2.

§ 13. I'PA®IYHI NOAAHHSA IHOOPMALIT

NPO BUBIPKWU

CraTucTuuHi gaHi 3BoAATE y TabauIli. Ak i rpa-

CraTucTuuHa Ta- MaTHUYHEe PeueHHdA, CTATHCTHUYHA TaOJUIII Mae
OJHILA — IIe 0CcO0IMBa nidmem i npucydox. Y migmMeri HaBOJUTHCA Iepe-
dopma parioHaJIHEHOTO JIK eJeMeHTiB, ABUII, O3HAK, PO AKi HaeTbcs
i cmcTeMaTHM30BaHOTO B Tabauiti. Y npucyaKy TadbJauIli I04aThCA Kijlb-
BUKJIQAY y3arajlbHIO- Kicui xapaktepuctuku. Hanpukiaan, y Tabauii 2
I0UNX XapaKTePUCTUK Ipo ypo:KalHicTh 3epHOBUX B YKpaiHi migmMeToM
CTaTUCTUUYHOI CYKYII- € JiiBui#l cToBIUMK. YncJioBi gaHi B iHMMX KoMip-
HOCTi. Kax — MOPUCYIOK TaOJIUIIi.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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YposkaiiHicTh 3epHOBUX B YKpaiHi (y 11/ra)

Tabaruusa 2
Poxu
3epHOBi 2014 2015 2016 2017
KyJIbTYpPH
ITmennns 40,1 38,8 42,1 41,1
WKuro 25,8 25,9 27,3 29,6
Aumins 30,1 29,5 33,0 33,1

Iadopmairiro npo Ty uu iHIITY BUOipKY YacTo I0oaaioTh rpadiuno, Haftuacriie
y dopwmi giarpam. CioBo diazpama y mepekaasi 3 TpenbKoi o3HAYAE MaJIIOHOK,
KpecyaeHHsa. [IpaBna, Temep MuM CJI0BOM HAa3WBAaIOTh He OyAb-IKUIN MAJIOHOK,
a cxeMaTwmuyHe 300pa’KeHHSA BiHOIIIEHb Mi’K MHOMXKMHaMHU, PiBHI CTPYKTY-
pu, aaropuTMu Aiit Toimo. BigHoieHHA (CIIiBBiAHOMIEHHA) MidK MHOMKHUHAMU
I obcsaraMu IOHATH HaliuacTilie 300paskaioTh y BUIVISAAL AiarpaMm-mepeB ado
miarpam Eiimepa.

CTpyKTypu MoJeJjieil, pisHi giarpaMu KJjaciB, CTaHIB 3pyYHO IIOJaBaTU y BU-
TJIAAi KPyroBux (CEKTOPHUX) Aiarpam.

Ha masmronkax 63 i 64 ma ceKTOpHi# i cToBmuyacTiii miarpamax 3o0paskeHi
CIiBBIZHOIIIEHHSA MiK YMcesJbHiCTIO 0Cci0, aAKi B 2017 poIi HaBuaucsa y pisHUX
HaBYAJLHUX 3aKJiamax YKpainu (y Tucsdax ocib).

1330

. 3araJbHOOCBITHI HaBYAJIbHI 3aKJIanu
. ITpodecitino-TexHiuHi yunanmnia

209 . Konenxi Ta rexHikyMU

oo

YuiBepcureru, akamemii

Mau. 63
YucesbHicTE 0Ci0

4500
3500
3000
2500
2000
1500 1330
1000

500 269 209
0 [ | [ — |

Buj HaBUAJIBHOTO
Mau. 64 saKJIany
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u Ha mamouky 65 306paskeHo ricrorpamy,
CroBrmuacty mgiarpamy is AKAa BigmoBimae HaBegeHil Huxde TabauIi 3
3’eIHAHUX MPAMOKYTHUKIB posmnominy pobiTHMKIB Iexy 3a Tapu@HUMNI
Ha3WBaIOTh TiCTOTPaMoOIO. pospagaMu.
Tabauusa 3
Tapuduuii po3pan 1 2 3 4 5 6 Ycboro
KinskicTs poGiTHUKIB 2 3 5 14 20 6 50

Ironi samicTh ricrorpaMu 6yAyIOTh n0Ji20H po3nodiny, 3°€THYIOUN BigpisKamMu
cepeIVHU BEePXHiX OCHOB IIOCIiZOBHUX IPAMOKYTHUKIiB ricrorpamu (masu. 66).
ByBatoTh TakoK iHIIi miarpamm.

[\
o

DO
=]

—
(S8
t

KinbkicTh pobiTHUKIB
—
1S
KinbkicTb poGiTHUKIB
[ =
o o

(S8
t
(938

1 2 3 4 5 6 2 3 4 5 6
Pospanu Pospangu

Mai. 65 Mai. 66

o
o
[

Hanpurnaazn, Ha MmaaioHKY 67 HaBeeHO AiarpaMy CIIOMKMBAHHS BOAU B YKpa-
iHi, a Ha MaJIIOHKY 68 — 00CAr CIOKMBAHHS BOAU HA IOCIIOLapPCHKO-IIO0YTOBi
moTpebu B po3paxyHKy Ha 1 JsiroguHy, JiTpiB Ha o0y B 4 Kpainax (Bimopycs,
Kazaxcrau, MoxnoBa, Ykpaina). ([Ipumimka: Ha diazpami nid abpesiamyporo
KpaiHu eéxasaHo npupicm noka3nuxa 6 2010 poui nopiensHo 3 2000 poxom ).

10000 350
300
8000
250
6000 200
142
4000 150 196
2000 100 |
0 50 -
2010 2011 2012 2013 2014 0
) . BY KZ MD UA
B — Bupo6GHMYi morpebu; M — H(?GyTOBO-l‘II/ITHl ~34% +10%  -20% —38%
noTpedu; M — 3POIIEeHHsS; =~ — CLIBCBKOIrOCIO-
IapcbKe BOLOIOCTauaHH:; ll — CTaBKOBO-PHOHE B 2000 M 2005 2010
rocuozapcTBo; M — iHmIi morpedu.
Mau. 67 Maui. 68
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NepeBipTe cebe

Fl ki cmoco6u momamus Bimomocreii Bu 3HaeTe?

H Onumits crpyxTypy crarucTuynHoi TaGIMIN.

E] SIxi Buaum miarpam Bu 3HaeTe?

IITo Ha3MBAIOTHL TiCTOrPaMOIO?

B 1llo sasusators momiromom?

[ Illo BukopucroByloTs A1 MOGYZOBU TabauIb, rpadikis i miarpam?

BuKoHaemo pasom

1) 3a manumu Tabauii «CTpyKTypa BaJIOBOTO 300Py 3€PHOBUX KYJBTYP V CBi-
Ti (%)» moOyayiiTe CEKTOPHY Aiarpamy.

ITmenusa Puc |Kykypynza| dumias | Osec Kuro Tanri
1 2 3 4 5 6 7
28 26 25 10 2 2 7

Po3g’azanna. Ha 100 % mpunagae 360°, a ma 1 % — 56_5\-\
3,6°. ITomuosxkuBIu 3,6° Ha HaHi TabaUIli, OTPU- 7
maemo: 100,8°; 93,6°; 90°; 36°; 7,2°; 7,2°; 25,2°.
IToGyayBaBIin IIeHTPaJIbHI KyTHU 3 BigmoBigHU-
MU T'PagyCHUMMU MipaMu, OTPUMAEMO IIOTPiOHY
miarpamy (maji. 69). TocuTh mIpocTo Mo0yayBaTH 3
Taky giarpamy sa gomomororo mporpamu Microsoft 2
Graf (uepes komauau Beraska/06’ekT/ liarpama
Microsoft Graf) a6o mporpamu Excel.

Maui. 69

BuUKOHaUTe YCHO

120

479. Ha mantouky 70 3o0paskeHo miarpamy, IO 100
mofae IMHAMIKY CIIOKMBAHHS BOAW HA OMHY
aoguny (IiTpiB Ha m00y) B OZHOMY 3 JKHUT-

JOBUX KOMILIeKciB, 1o o6’eguani 8 OCBB. 60
Ak HasuBaioTh Taky giarpamy? Yomy, Ha

Ballly AYMKY, 3MEHIIYEThCS CIOMKUBAHHS
nuTHOI Bogu? fIki 3axonu ciaig BUKopucraru, 20
11100 3MEHIITUTH CIIOKUBAHHS BOIU Y BAIIOMY
OyAMHKY Ta IIKOJIi?

80

40

2008
2010
2012
2014
2016
2018

Mauxa. 70
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1 480. (3HO, 2019). ¥ caxy poctyTb 60 nepes: 28 s6ayHb, 20 Buiiesb i 12 abpu-
kKoc. Ha opmwiii i3 miarpam mpaBuIbHO 300pakeHO PO3IOLiJ IepeB y canmy.
YKamxiTh 110 miarpamy.

A B B r I
B — a6ayui B — sBummui — abpukocu

481. IIpoamasisyiiTe TabJUIIO, YV AKiH II0JaHO Pe3yJIbTATH IEPEMOXKI[iB Ha 31MO-
BUX mapaoJsimmiticbkux irpax 2018 pory. [laiiTe BiATIOBiAi HA 3anUTaHHA:
a) CKiJIbKU MemaJjieil OTpUMAaJU CIOPTCMeHHU YKpaiHu;
0) crmopTcMeHM AKMX KPaiH OTPUMAJIU OJHAKOBY KiJbKicTh cpiOHUX (OPOH-
30BUX) MeIaJie;
B) CIIOPTCMEHY AKUX KPaiH OTPUMAIU HaMEeHIy KilbKicTh cpiOHUX (6POH-
30BUX) MeJaJien?

Micie Kpaina 3omoro | Cpi6mo | Bpousa | ¥Ycworo
1 CIITA 13 15 8 36
2 | sonerws Poii | ® 10 6 24
3 Kanaga 8 4 16 28
4 Dpanmia 7 8 5 20
5 Himeuunna 7 8 4 19
6 VYxpaima 7 7 8 22
7 CioBakisa 6 4 1 11
8 Binopychk 4 4 4 12
9 fAmonisa 3 4 3 10

10 Hinepnaugn 3 3 1 7

A

482. IlobynyiiTe Tabauiio 3a fauumu Maaouka 70. YKaxiTe il migmer i mpucy-
nok. CkaagiTh TaOJIMITIO IIPO CIIOKUBAHHES BOIM Y Balllill POAUHI IPOTATOM
ocTaHHIX 6 MicsaIliB. 3po6iTh BUCHOBOK.

[V 483. (3HO, 2017). ¥V Tabauili HaBeJeHO AaHi IpPO KiJbKicTb rasmadiB, AKi Big-
Biflasu KiHOTeaTp MPOTATOM II’ATHU THIiB.

Henb TuokHa | [lonenmimoxk | BiBropok | Cepema | Yerep | II’atuuinsa

KiaekicTs

. . . 82 116 102 140 130
BigBimyBauiB
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Ha piarpamax memae mikanm (rpagaiiii) xismbkocti raapgauiB. BusHaure,
Ha AKi#l giarpami mpaBuIbHO BimoOpaskeHO maHi, HaBeleHi B TaOJIHMIl.

A b B

OHEIiNTOK  cepeja I ATHUIA OHEJINOK  cepefa II'ATHUIA IOHEAITOK  cepefa I’ ATHUIA
BIBTODOK  ueTBep BIBTODOK  ueTBep BIBTOpDOK  ueTBep

r i

OHEILJIOK  cepega I ATHUILA OHEIIJIOK  cepeja I’ ATHUILA
BIBTODOK  4UeTBep BIBTODOK  ueTBep

= KinbkicTs BigBiyBauis
Kinbkicts BigBiyBauis

o Kinekicts BigBiyBauin

o Kinbkicts BigsiyBauis
o Kinbkicts BigsiyBauis

484. Y Tabauili HaBeIeHO Pe3yJIbTaTH BUCTYIIIB KpaluxX KoMaH Ha 59-if Mixk-
HapoaHi maTeMaTuuHil onmimmiazni (2018 p., Pymywnia, mornag 100 kpain
cBity). IIpoanamisyiiTe gami Tabauii. [[asg KOMKHOI 3 1IeCTH oJiMmiagHUX
3a/]a4 YCTAHOBITh cepeIHE 3HAUCHHS Pe3yJIbTAaTiB. 3a OTPUMAaHUMU JaHUMU
nobynyiiTe rpadik.

Menmai Pe3yasTaTu mo 3agauax
Kpaina xz
3(|C|B| 1 2 3 4 5 6
CIIIA 51 |—| 42 | 41 | 14 | 42 | 42 | 31 | 212
Pocia 5|1 42 | 42 | 11 | 42 | 41 | 23 | 201
Kurait 4 | 2 | —| 42 | 37 | 17 | 42 | 42 | 19 | 199
Vrpaina 4|2 |— |42 | 34 | 12 | 42 | 42 | 14 | 186
Tainang 3|3 42 | 38 | 3 | 42 | 42 | 16 | 183
TaiiBaHb 3| 1|2 |42 |42 | 15 | 37 | 25 | 18 | 179
Pecnyb6uixa Kopea 3|3 |—| 42 | 42 3 42 | 36 | 12 | 177
Cinramyp 2183|141 |42 | 3 |42 | 37 | 10 | 175
TTonbiia 1|5 42 | 39 | 7 |42 | 37 | T | 174
Ingouesisa 1|5 42 | 38 3 42 | 36 | 10 | 171
Agcrpanisa 213|142 | 34 | 13 | 42 | 31 7 | 169
BenukobpuraHis 1|4 |—)| 42 | 30 7 | 837 | 33 | 12 | 161
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485. CriaagiTek TabJIUIO0, KA BigoOpaskae Ballly YCIIIIIIHICTh 3a mepIiie HiBpiuds:
a) 10 xaacy; 6) 11 xaacy. IlobyayiiTe BigmoBigmy miarpamy.
486. B Ykpai"i 1oTpuMyHOTbCA IPUOJM3HO TAKOI CTPYKTYPU IIOCIBHMX ILJIOIIL:
F®  osuma nmenuns — 23 %, immi sepHOBI KyabTypu — 22 %, KOPMOBi
Kyasrypu — 37 %, Texuiuni Kyasrypu — 12 %, Kapromasa if oBoui —
6 % . IloOynyiiTe BigmOBiAHY CEKTOPHY giarpamy.
487. IlobynpyiiTe cTOBITUACTY AiarpaMy 3a AaHUMU (B THC. 0Ci0) Ipo KiJIbKicThb
P MeIIIKaHIIB Haiibiapimux mict YKpainu (2014 p.):

Kuis — 2869; Huinpo — 993;
XapkiB — 1451; 3amopikika — 766;
Opmeca — 1017; JInBiB — 729.

488. IOHaKK-CTAPIIOKJIACHUKY OAHi€l IIIKOJX 3a 3POCTOM PO3MOLiJIeHI TaK:
3picr, cm 150 155 160 165 170 175 180
KinbKicTs 10HAKIB 1 4 5 15 25 8 2

IToGynyiiTe BimmoBigHy ricTorpamy i moJiiros.
489. Ha manoHKy 71 300paskeHo Kaimarorpamu mjaa Kuesa (a) i JIbBoBa (0),

Fie Ha AKUX JJIA KOKHOTO MiCAId Iogano indgopMalliro npo cymy omnamis (y MM,
OsmakuTHUII KOJIip) i cepenuio Temmeparypy (v °C, uepBouuii Koiip). Cxa-
paxTepusyiiTe 11i giarpaMmu. Y KaxKiTh AKHaN0iJbIIe CIIIBHIX 1 BIAMiHHEIX
osHak. IlopiBHANTe iX 3a OKpeMi MicsAlri.
YcTaHOBITE, ¥ SKOMY MiCAIll PiBHUIA MiK HAWBUIIOIO i HAMHUIKYOIO TEM-
mepatypaMu y X MicTax: a) Haiibisibinia; 60) HaliMeHIIIA.

CJJBHKTYJ CB HIJIT CJBKTYJ CBXIT
28 28

24 25 24

22
20 I I I 19 19 I 18
14I141515I12 13 I12
13
11 10 I I 11 12 I
5 5 6 8 9 6
5

38 37 36 49 53 75 85 56 58 37 51 46 38 37 36 49 53 75 85 56 58 37 51 46

a 0
Mau. 71

490. ITopiBHsAlTEe KiJBbKiCThL OmamiB, IO BUOAAAIOTh IPOTATOM BiAHOBiZHHX
micaniB y Kuesi i JIbBoBi (cKopucTaiiTecsa masoHKoM 71). BusHaute pos-
Max i cepeHE 3HAUEHHA KOMKHOI BUOIpKH. ¥YCTAHOBiITH, Y AKOMY MicAIi
pisHuIlA omamiB y IMX MicTax: a) HaiibinabIa; 0) HaliMeHIIa.
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491. Ha ocHoBi BimomocTeil, mogauux B Ta0JIUIIi 2, MO0y AyHiTe KiJIbKa CTOBITUACTIIX
miarpam i maiiTe HasBy KOMKHiN 3 Hux. CKJIaiTh aHAJIOTiuHY TAOJJUIIIO Ta
BIATIOBiAHI mAiarpaMu IIpo BPOKAWHICTD KYKYPYA3H i COHANTHUKA. SHAUIITh
cepelHe 3HAUYEHHS JJIA KOMKHOI 3 BUOIpOK.

VramxiTs posmax i momy mamoi ] I | I

BUOipKU. YCTAHOBiITh, CKiIBKU 0,76 1 L6 1,7
yacy B CcepeHbOMY YUeHb ITHOTO Maur. 72
KJIacy TOTy€ JOMAIITHE 3aBAaHHA.

493. 3a momomororo nporpamu Microsoft Graf uu Excel Ha ocHOBI ganux Tabamniri
Ne 481 mobynyiiTe ricrorpamy, sika AJaA KOMKHOI KpaiHU 3aJa€ KiJIbKiCTh:
a) OpoH30BUX MegaJieii; 6) cpiOHMX Memasiei. [[a KOKHOI giarpamu BcTa-
HOBIiTH po3Max BUOipKU.

V] 494. (3HO, 2016). Ha manoHKY 73 KUPHUMU TOUKAMU ITIO3HAYEHO PiUHI Mi-
HIMyM# IIJIOIIi ITOBEPXHI apKTUYHOTO JBOMY, IIIO CIIOCTEpirajucAa B IIie-
piox 3 2004 mo 2014 p. (maA HaOUHOCTI TOUKM 3’€THAHO Bimpiskamm).
Ilo ropusoHTaNi BimMiueHO POKU, a IO BEPTUKAJL — IJIONTY TOBEPXHi
asony (v muH km?). Kopucryrouncs HaBeneHOo iH(opMaliieo, BU3HAUTE

i3 BKasaHOTO mepiony piK, y AKOMY BeJMUYMHA PiYHOTO MiHIMyMy IIJIOIITi
TOBEePXHi JbOAY 3MiHMJIACA HaAilbi/bule TIOPIBHAHO 3 IOIEPeIHIM POKOM.

492, Cepen yuris 10 kjacy mpose-
JI1 OTIMTYBaHHS: CKiJIBKU Hacy
(y roguHax) BUTpavalOTh BOHU
IO Ha BUKOHAHHS JOMAIITHIX
3aBIaHb. PesyIbTaTu OMMTYyBaH-
H IIOJAHO Y BUTJIAAL Aiarpamu,
300paskeHol HAa MaJIOHKY 72.
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KinpkicTh yuHiB
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3,51
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Mau. 73
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496.
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V1 499.

500.
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3a pomomoror nporpamu Microsoft Graf uu Excel Ha ocHoOBi manux Ta-
oumiti Ne 484 mobyayiiTe rpadik, AKKUHA 414 KOKHOI KpaiHu 3amae 3arajabHy
KiJbKicTh OasIiB IIepeMosKIiB.

3a gomomoroio nporpamu Microsoft Graf uu Excel Ha ocHoBi fanux Tabauiri
N2 484 mobyxayiiTe miarpamu, SKi I KOMKHOI KpaiHU 3aJal0Th KiJIbKiCTh
OaiiB, oTpuMaHUX 3a PO3B’sA3aHHA 3amad 3 i 6.

TosoBHUMU CKJIAMOBUMU YacTHHAMHU IOBiTpA (HemaieKo BiJf 3eMHOI IIO-
BepxHi) € agor — 78,08 % 00’emy, Kuceab — 20,96 % o006’emy i imepTHi
rasu — 0,94 % o6’emy. KinbkicTs 1ux rasis y mosiTpi He sMiHioeThCHd,
TOMYy IX HAa3WBAIOTh MOCTIHHWMU CKJIaZOBUMM dacTuHamu moBiTpda. Ilo-
OyayiTe CEeKTOPHY Aiarpamy CKJaay HOBiTPs. YCTaHOBiITh, AKHUI BiZJCOTOK
00’emy 3aifiMaroTh iHIIIi rasu.

YV Tabsuili HaBeIeHO CKJIaJ MOJIOKA AeAKUX CCaBI[iB. [JId KOYKHOTO BULY
CCABIIiB MMOOYIYyHTE CEeKTOPHY miarpamy. AAkuii Bua rpaiuHOro momamHsA
indopmMmailrii HaliKkpaille moKaske BiaiMiHHOCTI y cKJani moaoka? Bukonaii-
Te TaKe 300paKeHHsd.

Crknamauku (%) | KopoBa | Bisua | Koza | Koouna | Camka onensa

Boga 87,5 82,7 86,6 90,1 66,9

Byraeonu 4,8 6,3 3,9 5,9 2,8

HKup 3,6—4,2 5,3 3,7 1,5 16,9

Bimox 3,5 4,6 4,2 2,1 11,9

MikpoesneMeHTH 0,7 0,9 0,8 0,4 1,5
(3HO, 2016). V¥ 6ibuioTeni e gumre NigpyYHUKT

OiIPpYYHUKY, CIOBHUKM, JOBiTHUKY
Ta KHUTH 3 XyLOXKHBOI JIiTepaTypu.
BigcoTkoBuii posmonia KigbKocTi
IuX KHUT y 6i0ioTelri BimoopaskeHo
Ha miarpami (maja. 74).

a) BusHauTe 3arajgbHy KiJBbKicTh
KHUT y IIi#i 6i0sioTelli, AKIO Kidb-
KicTh HmifipyYHUKIB MOpiBHIOE 72.
0) Ckinbku moTpi6bHO mpuadaTH 10-
IATKOBO HiApYyUYHUKIB, 1100 OTpU-
MaHa IIicJasd IIhOTO IXHS cyMapHa
KinbKicTh BimHOCHMIacA OO KiJIbKOCTI mOBiZHUKIB, Ak 4:17

3a mammMmu Tadauii Ne484 criaamiTe BHOIPKY, sSKa s KOMKHOI KpaiHu
3 TabuauIli 3amae KiJgbKicTh 0asiB 3a pos3B’s3aHHA KOXKHOI 3amaui. IToOy-
OyiTe BapiamifHui pag i yacTOTHY TaOJJUI0 O iel BubipKku. SHAHIITH
MOy, MeAiaHy i podmMax BUOiIpKH.

CJIOBHUKUN

ITOBITHUKMI

5% L
75 %
KHUTHU 3 XYIOYKHBOI
JiTepaTypu

Maun. 74
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501. VposxaiinicTs mirenniri (y 11/ra) Ha pisHuxX yactuHax mois (y %) depmu
MoAaHO B TAOJHUITI.

Ypoxainicts | 20-25 | 26-30 | 31-35 | 36—40 | 41-45 | 46-50
Yacrra nionri 6 15 33 21 20 5

ITo6ynyiiTe BizmoBigHy ricTorpamy i moairou. 3HaIITh cepeIHIO BPosKati-
HiCTh OIIeHUIi a4 naHoi epMu.

502. Ha maxoHKY 75 300pasKeHo CTPYKTYPY reHepailii eekTpoereprii 8 €spoiri
i meraJsrisoBaHO YaCTKY BiTHOBJIIOBAJILHOI eHepreTuku. KopucTyouncs i€
giarpaMoio, yCTAHOBiTh, AKi 3 HaBeJeHUX TBEPI:KEeHb, IO CTOCYIOThCS
Ixepes eHeprii B €spormi 3a 2016 pik, € IpaBUIBHUMU.

a) PosBuTok BimHOBIIOBaNbHUX m:Kkepen eHeprii (BIE) Bunepem:xye inrmi
OKpeMO B3ATi AsKepeJia.

0) BukomHi mxepesa pasoM IIEePEeBUINYIOTH aTOMHY €Hepriio.

B) 'as y sixkocTi m:xepeina eseKTpoeHeprii BUKOpUCTOBYeThbCsT Ha 36 %
MeHIIIe IIOPiBHAHO 3 BiTHOBIIOBAJIBHUMU OKEpeaMU eHeprii.

503. IlobyayiiTe OKpeMO CEKTOpPHY Jaiarpamy, sKa BimoOpaskae CTPYKTYpPY
BigHOBIIOBaIbHOI eHepretuku B €Bpomi 3a 2016 pik. ITopiBusaiire ii 3i
CTPYKTYPOIO0 BUPOOHUIITBA €JeKTPOeHeprii 3 BiAHOBIIOBAJIbHUX IiKepes
B YKpaiHi (Mmaj. 76). [lomoBHITh peueHHs, 11106 cQopMyIHOBAHI TBEPAKEH-
HS CTAJU iCTUHHUMHA.

a) ¥ ckaazni BIIE B ... mepeBaskae eHepreTUKa 3 BiITPOBUX eJIeKTPOCTAHITI .
0) CoussuHa eHepreTuKa 3aiimae ocramue micie y BIAE ... .

B) Y ... BUKOPHUCTAHHA OioMacu i Majamx TifpoeeKTPOCTAHIIIN 3aiimae
6inmpmry uactuny Bcix BIIE.

Bype Byrinna Tanri gxepena
9,6 % 3,8 %

Kam’saue > B _

ByTinsa (B) Birep,

12,0% 9,5 %

(C) Coxme, 3,5 %

- (B) Biomaca,
Tas 5,8 %

1750,6
MaH KBT-TOg

18.6 ¥ 27 %
18.6% 7 (T) Tigpo,
10,7 %
Comnre M Birep
AromMHa eHepris M Biomaca M Tigpo
26,3 %
Maxn. 75 Man. 76
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112 Po3nin 3. ENEMEHTM TEOPIT AIMOBIPHOCTEN TA MATEMATUYHOT CTATUCTUKM

Bnpasu ana noBTOpeHHA

504. 3HaiiaiTh OMHY 3 MepPBiCHUX PYHKITI:

a)y=2x3-x;06)y=2— x% B) y = 2sin x; r) y = sin 2x.
505. IMoseniTs, mo GyHKIis y = 2x% — x — memapHa, a PyHKIA y = 2 — x% — mapHa.
506. dxe ngBommdpoBe uncao y 4 pasu Oiablile 3a cymMy cBoOixX nmudp i y 2 pasu

OinbIrie 3a ix HOOYTOK?

§ 14. BunapgkoBI nopIi TA iXx IMOBIPHOCTI

IToGymoBa Ta mocaimKeHHS Mojesell pi3HUX IIPOIIECiB, OB’ I3aHUX 3 IOHIT-
TAM BUIIaJIKOBOCTi, — cepa MaTeMaTUUYHOI CTATUCTUKY 1 Teopil iMoBipHOCTEI.
o Takux mporeciB, HaIPUKJIAL, HajJeKaTh PUSUKY (PU3UKOBaHI omeparii) Ha
BUPOOHUIITBI Ta B OAaHKIBCBHKi#l cIipaBi, MacoBi 3aXBOPIOBAaHHS Cepej POCJIUH,

TBapWH YU JIIOJIel, a3apTHi irpu.

ITonepenni maparpadu gajau BaM HNeBHi YABJIEHHS PO MaTeMaTUUYHY CTaTUC-
TUKY, a TeIlep AeIl0 PO3IIUPUMO BiJOMOCTi IPO TeOopiio IMOBipHOCTEH.

3 9-ro KJlacy BM 3Ha€Te, 0 HAWBAKJIUBIIIUMU MOHATTAMU TeOpii NMOBIip-
HOCTel €: iMOBipHicHUTL excnepumenm (BUTIPOOYBAHHS, CIIOCTEPEIKEHH), n00is
(Hacyimoxk BUNpoOOYyBaHHA) Ta UMmo8ipHicmb nodii. HaBemeMo mpuKJIagu BUIIPO-
OyBaHb Ta iX OKpeMHUX HACHIAKIB — JeAKHX IIOMmiii.

BunpobOyBanua

Ilonia

Ilagmae moHeTa

VYuana goropu repbom

I'pators komaugu A i C

Burpana xomauga C

JltonuHa yeKae paHKy

Hacras panok

W | D=

ITamae rpanabHUN KyOuK

Bumnaso 0 ouok

OcTanuda MoAisd HeMOKJINBA, 00 HAa TpPaHAX I'PAJbHOTO KyOmKa HeMae HYJId.
ITomis 3 mocToBipHa (BiporizHa), 60 ITic/s HOUI 3aB:KIAU HacTyiae paHok. ITomii

11 2 Bumagkosi.

Ilomito masuBaOTL He-
MOJKJIUBOIO, AKIIO BOHA
HiKOJIM He MoKe BigOyTu-
cd, MOCTOBIPHOIO — SKIIO
BOHA 3aBiKIH BimOyBaeThCA.
Ao mogia moxxe BigOyTH-
ca abo He BimOyTucs, il Ha-
3WBAIOTH BUIATKOBOIO.

ITpuiinsaro BBaXkaTu, 1110 HEMOYKJINBA 1 Bi-
porigHa mozmii — oKpemi BUMIagKU BUIIaIKOBOL
momii.

ITomii mo3sHaAUYAIOTh BEIMKUMU JIATUHCHKI -
mu oykBamu A, B, C,... abo onHi€0 JaTHUH-
ChKOIO OYKBOIO 3 iHIEKCOM: A, A,, A, ..., A,.
3micT mozxii mogamTh v QIirypHUX mAysKKax.
Hanpukaaz, TpeTio moaiio 3 Ta0aUII MOKHA
samucaru Tak: A; = {HacTaB PaHOK}.
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& 14. BunagkosI noptt TA IX IMOBIPHOCTI 113

CkasaTu Hamepe[ IIPO BUIIAAKOBY IIOJil0, II0 BOHA BinOyaeThCcsa uu He BigOy-
IeThCs, HEMOXKJINBO. SIKIMO 114 moisd MacoBa, TOOTO BUKOHYEThCS 6araTo pasiB
1 3a 0OIHAKOBUX YMOB, TO IMOBipHICTSH il HacTaBaHHA MOKHA OXapaKTepusyBaTU
IeSTKUM YHCJIOM.

ITe mosxHa 3poduTU TOAi, KOJIU HACTIJKY BUITPOOYBaHb CTAHOBJIATH CKIHUEHHY
MHOXKUHY i € piBHOMOKJIUBUMHU. TOOTO B yMOBaxX MPOBEAEHOTO BUMPOOYBAHHSA
HeMae ITIiIcTaB BBaKAaTHU IIOABY OJHOTO 3 HACTIAKIB OiJbIII UM MEHIIT MOXKJINBUM
3a iHmmi.

Ilpukaad 1. KugaooTh OJUH pas IPaBUJIBHUNU OSHOPIAHUN IpaJbHUN KyOUK
(mai. 77) i QpikcyOTh CyMy OUYOK Ha I'paHi, II[0 BHUIIaja moropu. PesyiabraTom
TaKOTo BUIPOOYBaHHS MOXKYThb OyTH 6 pisHMX mOiii:

. = {Bumajze ogHe 0UKO};

, = {BUmame aBa OUKU};

; = {Bumamge Tpu ouKm};

. = {Bumaze yoTupu ouKm};

5 = {Bumage m’sATH OUOK};

s = {BUIIafie IIiCTh OYOK}. Mau. 77

IIi micTtes moxi#t OXOMIIOIOTH i BUUEPHIYIOTH yCi MOMKJIWBI HACIIIKU €KC-
nepuMeHTy. BOoHU nonapHo Hecymichi, 60 IIopasdy BHUIaJae TiJIbKU OJHA
KiJbKicTh OuoK. Yci mrieTh momiii 00Hak080 moxcausi, 60 HAeThCI IPO OLHO-
pigHUI KyOWK NIpaBUJIBHOI (DPOPMHU, i CIPUTHICTHL I'paBIA BUKJIIOUYAETHCA.
Y Trakxomy pasi BBaKaloTh, IO IJId 3AiCHEeHHA KOMKHOI IToil icHye OMUH IITaHC
i3 miecru.

Koxxkny 3 mogmiit E,—E; nisa HaBeIeHOTO

SN NOHG)

BUIIle BUIIPOOYBAaHHS Ha3UBAIOTh eJeMeH- ExemMeHTapHOIO IOJi€I0
mapHom, a BCIO IX MHOYKUHY — NPOCMOPOM Ha3WBAIOTh KOXKEH MOXKJIU-
esleMeHmapHux nodiil. BUH HaACJiJOK iMOBipHiCHOTO

SKI10 TpOCTip esleMeHTaAPHUX TOMIN AJIA eKcuepuMeHTy. MHOXUHY
IesAKOro BUIIPOOYBAHHS CKJIANAETHCA 3 71 PiB- BCiX MOXKJIMBUX HACJIIJIKiB
HOMOJKJIMBUX HECYMiCHUX MOJi#, TO IMOBip- eKCIIepUMEeHTy Ha3uBalTh

MMPOCTOPOM eJIeMEeHTAPHUX
MOil i TO3HAUAIOTH I'PEIlhb-
Koio OykBOIO  (oMmera).

. . . 1
HiCTHh KOXKHOI 3 HUX JOPiBHIOE —.
n
Hanpuknaanx, iMmoBipHicThE TOro, Imo Ha
OiIKUHYTOMY T'pajbHOMY KYOUKY BUIIage
. 1 . -
5 ouOK, HOpiBHIOE E A fimoBipHicTB TOTO,

. . 1 N
110 MiAKWHYTa MOHETa BIaje HOTOpU repooM, AOPiBHIOE PR WmoBipHicTs momii
A mosuauaioTh P(A). AKimo nepiry moxaito mosnauutu 0yKBowo A, a apyry — B,
1 1
ro P(A)=—, P(B)==.
6 2
IcuyroTs mozii HeesemernmapHi.
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114 Po3nin 3. ENEMEHTM TEOPIT AIMOBIPHOCTEN TA MATEMATUYHOT CTATUCTUKM

ITpukaad 2. Posriasauemo noxito C = {mossa Kicrouku momino 3 10 ouxkamu}.
OckKinbKM KiCTOUOK MOMiHO BCchOoro 28, TO BUIPOOYBaHHSA, OB’ sA3aHe 3 BU-
6opoM onHiel KicTouKu, BUUepnyeThCcs 28 PiBHOMOMKJINBUMU i He3aJIe:KHUMU
Hacaigkamu. OT:Ke, TIPOCTip eJeMeHTapHUX MOl A
IaHoro BUIIPOOYBaHHA 3 28 eJleMeHTapHUX MOJil cTaHO-

Buth E,, nei =1, 2, ..., 28. Iloxia C moxe BimOyTuCH,
AKIIO BimOymeThCcs OOHA 3 ABOX €JeMEHTAapHUX MOmii
(mai. 78):

1) E, = {mosBa MIaCTUHKHU %};

2) E, = {nosaBa mIacTUHKHA g}. Mau. 78
Ockinbru mozii C cupuAmTh ABi enemeHTapHi moxii (£, E,) 3 MOKJIUBUX
28, 10 P(C)= 2 =1
28 14

Posriaremo sarajabHuii Bunagok. Hexaii BUunpoOyBaHHA Ma€e CKiHUeHHY KiJIb-
KicTb (n) piBHOMOMKJIMBUX Ta HECYMICHUX HACJiAKiB i A — meska BUIIaJKOBa
mofisi, OB’ sI3aHa 3 JaHUM BUIIPOOYBAHHAM.

HasBemo enemenrapny nogito E, cnpusmaugor 045 6unadkosoi nodii A, sKIIo
HacTaHHA nofii E, BHACIIJOK BUTTPOOYBaHHA NPUBOAUTH IO HACTAHHA MOAil A.

AKmIo KiabKicTh HaCTiAKIB (eJleMeHTapPHUX MOIill), COPUATINBUX IOmil A,
mo3uauuTu uepesd n(A), To IMOBipHicTh BUMaAKOBOI moAii A BU3HAUUTHCA
(GopmyJIoo:

n(A)

n

P(A)=

fIMOBipHiCTIO BUIIATKOBOI moail A Ha3WBAIOTh BiJHOIIIEHHA KiJbKOCTi
eJeMeHTapHUX TOAii n(A), cupuaTaIuBux Ajad momii A, 1o KiabKocTi Bcix
PiBHOMOMKJIMBUX i MOMApPHO HECYMICHUX eJIeMEHTAapHUX IOMii, sKi yTBO-
PIOIOTH IIPOCTIP eJleMeHTapHUX IIOAili AJiA IMeBHOro BUIpPoOyBaHHsA. Take
O3HAUYEeHHA WMOBIPHOCTI HA3WMBAIOTh KJIACHUYHHM.

HasBemo BakJuBi 81acmusocmi imogipHocmi sunadrxosoi nooii:

o garmo C — momia HemoskauBa, To P(C) = 0;

e aKImo B — mojisa mocroBipua, To P(B) = 1;

o garmo X — momia BumaakoBa, To 0 < P(X) < 1;

e gaxmo E,, E,, E;, ..., E, — esemeHTapHi nojii, 1o BUU4epuyoTh AesKe

BUIIPOOYBAHHSA, TO
P(E,) + P(E,) + P(E;) + ... + P(E,)) = 1.

Ilpurnad 3. Ilig yac TecTyBaHHA MPAJbHOI MAIIMHU 3’ ACYBaJIOCH, IO OJHA
3 I’ATHU geTanen a, b, ¢, d, e mae gedexT. € MOKJIUBICTL 3a OJUH pa3 IIEPeBi-
PUTHU TPU OeTati, AKi MexXaHiK JOBiJIbHO 00Mpae 3 BU3HAUEHUX. YoMy JOPiBHIOE
WMOBipHiCTH TOTO, IIO:
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a) Oynme mepesipeHa geranb a (moxia M);

0) OyayTh mepeBipeHi gerani a i b (moxisa N);

B) Oyne mepeBipeHa xoua 6 ogHa 3 merasieit a i b (moxia K)?

Posg’asanns. IlobyayeMo mpoOCTip eleMeHTapHUX MOAiN IJIA IIHOTO BUIIPO-
OyBauH4A (3 5 meraseii obpano 3). Maemo:

abe, abd, abe, acd, ace, ade, bed, bee, bde, cbe.

a) Iloxii M cupusamTs 6 eremeHnTapHux noxiu 3 10: abe, abd, abe, acd, ace,
ade. MoxeMo 3HaiiTH MOBipHicTE momii A:
n(A) _6 _3

P(A)= =—.
n 10 5

6) IToxii N cupusamTrs 3 enemenrapui moxii 3 10 (abe, abd, abe), Tomy fimo-
.. . 3
BipHicTb mozii N mopiBHIOE 10"
B) Iloxii K cupusaoTs 9 exementapuux moxiii 3 10 (yci, xpim cde), Tomy

. S . 9
imoBipHicTh moaii K mopiBHIOE 0

O6unc/IIoBaTH MMOBIPHOCTI MOAil YacTo JOIOMAralTh IIPaBujaa Ta (POPMYJIN
KOMOiHATOPUKU.

Ilpuxknad 4. Ha BepiuHy ropu BeAyTh 4 OOJHAKOBO 3PYUYHi CTEXKHU. SIKa
HUMOBipHIiCTB TOTO, IITO BU HifHiMeTecda HA TOPY Ta CIIyCTUTECS 3 Hel TUM CaMUM
MapIIpPyToOM, AKUM IIPOXOAUB TYT KOJIMCH BaIll TOBAPWUIII?

Poss’sa3anns. Yceboro icuye 4 - 4 = 16 pisuux mapmipyTtiB. OcKiibKu Bei BoHHI

. - . 1
OOHAKOBO 3PY4YH1, TO IMOBIPHICTH IIPOUTH IIO OJHOMY 3 HMX OOP1BHIOE E.

ITpuknad 5. Yueuunsa nudppavu 1, 2, 3, 4, 5 manucana HeBimoMe Bam
n’ arunudpose uncio. Aka IMOBipHiCTE TOTO, II[0 BU 0Apasy Biaramaere 1me 4mucao?

Posé’azanns. Ycboro takux uncena € P;=1-2-3 4 -5 =120. VmosipwicTs
yrazaTu ogHe 3 HUX JOPiBHIOE L

120

ITpurnad 6. Y womukry € 20 g6JyK, OJHAKOBUX Ha BUTJIAA: 15 — coJofn-
Kux, a 5 — Kucaux. fIxka MMoBipHIicTHL TOro, 1o B3sATi HaBMaHHSA ABa A0JYKa
BUABJIATHCA KUCIUMMU?

Pose’azanns. Bubpatu mapy 3 ycix 20 AO0IyK MOMKHA 0220 cmocobamu,
a3 b abryk — C? cmocobamu:

c, zmzlgo; C? zﬂzm,
1-2 1-2
. o 10 1
Omxe, IIyKaHa WMOBipHicTE P=——=—.
190 19
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NepesipTe cebe

SIKi moxil HasMBaIOTL BUNALKOBUMMU?

HaseniTe npukgagu BUOAAKOBUX ITOMiH.

Axi moxii HaswBaOTL HEMOMKJIMBUMU; SOCTOBipHEUME?

HageniTe mpukJiag IpocTOpy €JIeMeHTAPHUX ITOJii.

Axi moxii masusaioTh enementapauMu? HaseniTs npukaagm.

Yomy mopiBHIOE MMOBIpHIiCTB HOCTOBipHOI momii? A HEMOKJIUBOI?
ChopmyroiiTe KJIacuyHe O3HAUEHHSI IMOBipHOCTI.

1K 00U CII0I0TH IMOBIPHOCTI, BUKOPUCTOBYIOU (hOPMYJIN KOMOIHATOPUKY?

BENRENENE

BuKoHaemo pasom

1) 3 nmepeBepHYTUX 28 KiCTOUOK HJOMiHO HaBMaHHA B3AJMU OAHY. SIKa MOBIp-
HiCTB TOrO0, IO Ha ONHiN 3 i yacTUH BUABUTHCA OJHE OUKO (mozis A)?
Po3g’a3annda. IlimzpaxyeMo, CKiJIbKM icHYe KiCTOYOK AOMiHO, AKi MicTATH

OJHE OUKO: 2, 1, E, i, i, E, E Yeboro — 7. MosxauBocTei
11 1 1 1 1 1
BuOOpy Maemo 28, 60 B3ATU MOKHA Oynb-aky 3 28 Kictouok. OTike,
p(A)=i=l=0,25.
28 4

2) Ha xoskHiil i3 4oTHPHOX KApPTOK HammcaHo ogHy 6yKBY: A, 1, P, K. KapTku
IePeMIITyIOTh i POSKJIAZAIOTH ¥ PAL. IKa HMOBipHICTB TOTO0, IO YTBOPUTHCA
cioBo KPAM?

P03B'a3AHHA. 3 UOTHPBHOX HamMCAHUX OYKB MOKHA yrBoputu P, =123 -4 =24
TepecTaHOBKH, ajie YMOBY 3a/iaui 3aI0BOJIbHSAE TiIbKY oHA. OTiKe, IITyKaHa
., I 1
nmoBipHicTE P=—.

24

3) Ha 1000 6ineris sorepei npumnamgae 1 surpam 5000 rpa, 10 Burpamiis —
mo 1000 rpu, 50 — mo 200 rpu, 100 — mo 50 rpH. Pemra 6ineTiB — He-
BUTpaIHi. 3HalAiTL iMOBipHicTE BUrpallly Ha OguMH OijieT, He MEHIIIOIO
3a 200 rpH.

Po3e'a3anndA. Bineris, Ha AKi mpumagaoThs BUrpailli, He Menri 3a 200 TpH, BCbO-
rol + 10 + 50 = 61. 3araapHa KigbKicTs 6imerie — 1000. Tomy mykaHa
nmoBipHicTh mopisuioe 61 : 1000 = 0,061.

4) CryneHT IPUHAIIOB Ha eK3aMeH, 3Haouu Bigmoigi guine Ha 20 3 25 sanuraub
nporpamMu. 3HaWAITH iMOBipHiCTE TOTO, IO BiH i3 TPHOX 3AMTPOIIOHOBAHUX
3alnTaHb 3HATHUME BiANOBiAl mpumHaAWMHI Ha ABAa.

Po3g’a3AHHA. Ycboro BapiaHTiB Tpifiok sammramb Ci. 3 Hux C) TakuxX, Ha AKi
CTyZeHT MO)Ke BiamosicTu moBHicTo. BiH Moske Bigmosictu takox Ci, Ha
nap 3aIUTaHb.
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SAKIIo 70 KOMKHOI Takol Imapu 3aluTaHb OPUETHATH OLHE 3 D 3aluTaHb,
AKUX BiH He 3Hae, micranemo me 5-Ca TpiliOK.

Omxe, IITyKaHa NMOBIpHICTD

P=(C§’0+5-C§0):C§5=(1140+950):2300=%.

BuKoHanTe yCHO

507. fIxoio, 3 moryasamy Teopii fiMmoBipHOCTEI, € mMOmiA:
a) mig yac mafiHHA rpajJbHOTO0 KyOMKa BUOAAYThH IIIiCTH OYOK;
0) JIaMIIOYKAa IIePeropuTh y KYXHi;
B) moOymoBaHUM rpadik HemapHOl (PYHKIII BUSABUTHCSI CUMETPUUYHUM Bif-
HOCHO IIOUATKY KOOPAMHAT;
r) BuOpaHe HaBMaHHA ABOIIM(POBE UUCJIO BUABUTHCA MAPHUM;
r) temmeparypa Ha COHII HM)KUa 3a TeMIepaTypy Ha 3emuri?

508. OnuiriTe TpocTip eleMeHTapHUX MOMiN AJIA eKCIIEPUMEHTY:
a) BCTAHOBJIEHHS JHS HAPOAKEHHS JOBLIBHO OOPAHOr0 MEIIKAHIA ¥ KpaiHu;
0) Bu3HaUEHHA KIJILKOCTI Pi3HUX KOPEHiB KBaJpPaTHOr'O PiBHAHH;
B) BCTAHOBJIEHHS KiJIBKOCTI CHiJIBHMX TOYOK KoOJia Ta mapadoju, mo0yao-
BaHUX B OJHIN cucTeMi KOOpAUHAT,
I') BU3HAUYEHHS OJHOIO AONATKOBOIO BHUXiJHOI'O AHSA 3a YMOBU 6-IeHHOIO
poboUOro THIKHS.

509. fIxa iiMmoBipHicTbL TOroO, IO Hif Yac magiHHS I'pajJbHOro KyOHMKa BUIIAe
ImapHe YMCJIO OUOK?

510. fIxa fimoBipHicTh TOTO, IO ITiJ Yac MaAiHHSI MOHETH Builaje mudpa; repo?

511. BispMmiTh HaBMaHHS KicTOuKy momino. fIka HMOBipHicTB TOro, 110 BOHA:
a) ny0Jib; 0) He AyO0JIL?

512. ¥V kiaaci HaBuaeTtbesa 10 xmaonmiB i 20 giBuar. fAka fiMoBipHiCTH TOTO, IO
IO MOIMKH IEePIINM BUKJIUYYTh: a) AiBUNHY; 0) XJIOIIIA; B) Bac; I') JiBUUHY
a6o xJjomisa?

513. BoJsionTepu ekoJioriuHOI opraHisarii mpoBoamu y cymepMapKeTi akIiio
@ II[O0 BUKOPHCTAHHS OaraTopasoBUX TOPOMHOK OJd OBOUYiB. Baskarouum
JapyBajiu OAHY TOPOWMHKY, AKY AicTaBanu 3 KopoOku. fIka ifimoBipHicTh
TOT0, II[0 BUTATHYTA TOPOMHKA Oyae He UePBOHOIO, AKIIO B KOPOOIi 3a-
Jaumuniaocs 2 6imi, 3 seseHi i 5 uepBoHUX TOPOMHOK?
514. fIxa fimoBipHicTH TOrO, IO HiJ yac mMamiHHA I'PaJbHOr0 KyOMKa BUIIAle:
a) nBa ouKu; 0) mMapHa KiJIbKiCTh OYOK; B) KiJIbKiCTh OUOK, KpaTHA 37
515. 3 mepeBepHyTUX 28 MJIACTUHOK JOMiHO HaBMaHHA B3AJIMW OAHY. SIKa fimMo-
BipHiCTBH TOTO, III0 HA Hi¥f BUABUTHCA BCHOTO:
a) 2 ouku (moxia A); 6) 5 ouok (mozxiss B); B) 12 ouok (moxia C)?
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3 mepeBepHYTHUX 28 KiCTOUOK MOMiHO HaBMaHHS B3AJU OXHY. SIKa fiMO-
BipHicTb TOTO, IO HA OXHIiN 3 iI yacTUH BUABUTHCA 6 ouoK (momis A)?
3HaNAiTh iIMOBipHiCTH TOTO, 1110 HABMaHHA BUOpPaHe HATypaJibHe OmHOIud-
pOBe YMCJIO: a) € YKCJO0 7; 0) miauThbesa Ha 3.

(3HO, 2010). ITaciuauk 36epirae mMeJ B OAHAKOBUX 3aKPUTUX METAJIEBUX
oimonax. Ix Y HBOT'O ABAHALIIATE: ¥ TPHOX 0iJ0HAX MiCTUTHCS KBiTKOBUI Me,
Y YOTHUPBHOX — Me[ i3 JIUIIN, ¥ I’ AT — MeJ, i3 rpeuku. 3HAHAIThL iMOBipHicTD
TOTO, IT10 IEePIINii HaBMAaHHA BiAKpUTHH 0ig0H OyAe MiCTUTI KBITKOBUIT Me/I.

A b B r Ji |

1 5 1 3 1

4 12 12 4 3
ITogap6oBanuii 3 ycix 60KiB mepeB’aHuil KyOUK PO3-
nuinaau Ha 8 piBHMX KRyOukiB (mas. 79) i scumanm
ix y KopoOKy. fIka fimoBipHicTH TOTO, 110 BUNHATHI
HaBMaHHA 3 KOPOOKM KyOMK MaTtuMe 3adapOoBaHy:
a) TiMIBKM OAHY I'paHb; 0) ABiI rpaHi; B) He MeHIIe
TPHOX T'PaHEn?

Mau. 79

ITodgap6oBauuii 3 ycix O00KiB mepeB’sAHUE KyOUK PO3-
nuasanu Ha 64 piBHI KyOuKu i scumayu ix y KOpoOKy.
fxa fiMoBipHIiCTH TOTO, IIT0 BUMHATUN HaBMaHHSA 3 KOPOOKU KYOUK MATH-
me 3adapboBaHy: a) TiJAbKU OAHY I'PaHb; 0) ABi rpaHi; B) He MEHIIIE TPHOX
rpaueii?

ITogapboBauuii qepeB’ sHUN KyOUK PO3NUJIAIN Ha 125 piBHUX KyOUKIiB i 3cu-
najiu ix y TopouHy. Ika fiMoBipHiCTE TOTO0, 1110, 0ePyYM 3 TOPOMHYN HaBMaHHS
onuH KyOWK, BU BidbMeTe TaKWii, II[0 Mae€: a) TiIbKU OAHY IodapboBaHy
rpasb; 0) TibKY ABi mogapOoBaHi rpaHi; B) He MeHIIEe TPhOX IpaHei?

3 OyKB, HaMCaHUX Ha OKPEeMUX KBaJpaTHUX KapTKax, CKJAJUA CJIOBO
MATEMATUEA. Ilorim 11i KapTKu IIepeBepHyIn, IIepeMiliajan i HaBMaH-
HS B3AJU OAHY. SIKa HIMOBipHiCTH TOTO0, IIT0 Ha Hill HamKUcaHO: a) OYKBY A;
0) oyxBy M?

VaBiTH, 110 Ha KOMKHiN rpaHi MpaBUJIBLHOTO OKTa-
efpa HammcaHo ogHy 3 nudpp: 1, 2, 3, 4, 5, 6,
7, 8 (man. 80). fAka MoOBipHiCTH TOroO, IO Imif
yac MaJiHHA TaKOro IPaJbHOTO OKTaeapa BUMIAME:
a) nudpa 7; 6) uudpa 8; B) nudppa 9?

YV Topbuni MicTuThCA 5 0iux i 7 YOPHUX KYJIBOK.
flka #MmoBipHicTh TOTO, IO, Gepyuyn HaBMaHHA,
BU BUiiMeTe: a) Oily KYyJIbKY; 0) YOPHY KYJIbKY?
Inanpma Ha 06in mpuroTyBasa: 3 mepiri cTpaBu —
Oopi1il, CyIl, KamycHsaK; 4 APyri — BapeHUKH, Io-
JayOIi, KOTJeTHu, pary; 2 mecepTHi — MOPO3UBO
¥ TicTeuka. Ika IMOBipHIiCTB TOTO, IITO XTOCh, HEe 3HAIOUM CMaKiB TOBapwuiIa,
3aMOBUTH IJISA HBOTO OOPII, KOTJETH ¥ MOPO3UBO?

Maui. 80
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(3HO, 2014). 3 ycix HaTypaabHUX YKUCeJ, O1abIuX 3a 9 i menmux Big 20,
HaBMaHHs BUOUPAIOTh OJHE YNCJIO0. ¥ CTAHOBITh BiATIOBiAHICTE MisK momicto
(1-4) ra timoBipHicTO i1 moasu (A—[I).

1 Bubpane umcio Gyme IpoCTUM A0

2 Bubpane uncio 0yme ABOIU(PPOBUM b 0,2
3 Bubpase uncyo 6yae IiTLHUKOM YmHCaa B 0,3
4 Cywma mudp BubpaHoro urncja 0yae JiINTHIC r 0,4

Ha 3

3aMOK i3 «CeKpeToOM» MiCTUTh 4 IeCTUKYTHI Ipu-
3MU, K1 MOKYTb IIOBEPTATHUCA He3aJIeKHO OTHA BiJ
0J1HOI HaBKOJIO ciiyjbHOI oci (mas. 81). Ha KoxHil
OiuHil rpani npusmu HanucaHo nudpy Bix 1 mo 6.
IToBepratouu mpusmu, y mpopisi 3aMKa MOKHAa BCTa-
HOBUTU Oy /Ib-sIKe YOTUPUIIUPPOBE UKCJIIO, 3alICaAHE
TakuMu nudppamMu. 3aMOK BiIMHKAETbCS TiIbKU
TOAi, Koo Oyme HaOpaHoO YMCJI0, AKE CTAHOBUTD
«CceKkper» 3aMKa. fIka IMOBipHiCTh TOT0, IO JIFOIM-
Ha, KA He 3Ha€ IbOT0 «CEeKPeTy», BiIKpHUE 3aMOK
3a oauH HAOip Ymcia HaBMaHHS?

Ha mosnumio HaBMaHHA ITOCTABUJIM YOTUPUTOMHUI CJIOBHUK. SIKa MMOBIip-
HIiCTBH TOTO, IO KHUKKHU IIOCTABJIEHO B HAJIEKHIN MOCTiJOBHOCTI?
IiBunHKa XOTijla HAHW3aTH HA HUTKY ( pisHux HamucTuH. Ile 3pobuB ii
OpaTuk. fIka EMOBipHiCTL TOro, II0 BiH 3pOOHB caMe TaK, IK XOTija mi-
BUMHKA?

Ha crousi mexxars 5 mepeBepHYTHX i IMepeTacoBaHWX KapTOK, HA KOMKHIi
3 AKX HammcaHo onuy 3 0ykB — A, E, O, P, T. fIka iimoBipHicTh TOTO, I110:
a) MepIoio BidbMYTh KapTKy 3 OyKBoio O, mpyroro — 3 OykBoio P, Tpe-
TbOI0O — 3 OyKBOMO T}

0) 3 TPHOX Y3ATHUX HaBMaHHA KapToOK Oyme ckJameHo caoBo OPT?

I3 32 kapToK i3 OykBamMu yKpaiHChbKOTO aji(paBiTy 6epyTh HaBMaHHS 4 KapT-
Ku. IKa IMOBipHIiCTE TOTO, IO 3 HUX MOKHA CKJacTu cjaoBo POMB?

Iz 10 MeTanmeBUX KOHCTPYKIIi#l ABi — BMCOKOI sKOCTi. 3HAHAITHL iMOBIip-
HiCTBH TOTO, II[0 Cepel B3ATUX HABMAHHSA I’ ATH KOHCTPYKIIH TiJIbKK OgHA
BUCOKO1 AKOCTi.

¥ xaaci 10 yuHiB BUBUAIOTH aHTJIiIHICEKY MOBY, 8 — HimeInbKy, 6 — (paH-
my3bKy. HaBMaHHA CKJIaleHo rpyny 3 3 yUHiB. 3HAUAITH iMOBipHiCThb TOTO,
110: a) Bci 3 yuHi rpynu BUBYAIOTH PidHi iHo3eMHI MoBH; 6) Bci 3 yuHi BU-
BYAIOTh aHIVIIICBKY MOBY; B) BCi 3 yUHi BUBYAIOTh OJHY 3 Ha3BAHUX MOB.
3i 100 gmeraseii, cepen SKUX BUABJIEHO 2 OpaKoBaHi, HaBMaHHA BuUOpaan
6 merajeli. 3HalAiTHL iMOBipHiCTH TOTO, IO cepel BuUOpaHUX 6 merasei
OpaKOBAaHMMMU BUABJIATHCA 2 AeTaJTi.
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(3HO, 2017). ¥V TopOuHIIL JeKaTh TPU IYKEPKH 3 MOJOUHOT'O IIIOKOJIALY
Ta M IMYKEPOK 3 YOPHOTO IIIOKO0JIAAY. ¥ Ci IIYKePKU OMHAKOBO1 (hOpMHU 1 PO3-
Mipy. AAKOro HailmeHnu020 3HAUCHHA MOXKe HAOyBaTU m, AKIIO IMOBipHiCTH
HaBMAaHHSA BUTATHYTHU 3 TOPOMHKHY IIYKEPKY 3 MOJIOYHOTO IITOKOJIAAy MEHIIIa
Bim 0,257

CrymeHT HpHUIIIOB HA eK3aMeH, 3HAOUM Bifmosiai Ha 45 samurans i3 60.
Koxxen 6ismer mictuts 2 3anuranus 3 60. CrygeHT y3saB OijieT HaBMaHHA.
3HaWmiTHF iMOBipHiCTL TOrO, IO BiH 3HAE BiATIOBiAb: a) Ha 00MIBa 3amu-
TaHHA; 0) TIIbKM Ha OJHE 3alUTAHHAI.

Y MarasuH HaAXOOATH JaMnu 3 JBoX 3aBoAiB: 30 % — 3 oguoroi 70 % —
3 nppyroro. Cepesn JiaMI MHepIIOro 3aBOAy cTaHmapTHux 85 %, a Apyro-
ro — 75 %. fIxa fiMmoBipHicTh TOTO, 1110 KYIJIeHAa B IIbOMY MarasuHi JaMIa
BUABUTHCSA CTAHIAPTHOIO?

3HalgiTh iMOBipHiCTE TOrO, 1110 BUOPAHMII HABMAHHSA YJEeH MOCJIiZOBHOCTL
a,=3n+ 2, ne n <100, giaurbca Ha 5. A axmio n < 10007?

Cepen 10 smorepeiinux 6iseriB Burpamuaux 2. 3HaWAITh iMOBipHiCcTSH TOTO,
10 cepel] y3sATUX HaBMaHHA 5 01JIeTiB BUTPAIITHUM BUABUTHCA: a) TLIbKY 1;
0) nmpunaiimui 1.

VYyacauk «CoopTtJyioTo» Mae HasBaTu 6 uwuces i3 3ampomnonoBanux 49. Bin
BUTpae, AKINO Bragae 3, 4, 5 abo 6 uwmcesn. 3HaiigiTh iMoBipHOCTI Bragy-
BaHHJ ITiel KiJIBbKOCTI umcel.

IITo #imoBipHime BragaTu:

a) 3 yucaa 3 49 uu 4 uucaa 3 36;

0) 7 uucern 3 15 uu 8 umcen 3 15;

B) 3 umcsa 3 15 ynu 13 uucen 3 15?

BnpaBu pna noBTOpeHHsA

542.

543.

544.

OGuucaits oy ¢irypu, odmesxenol giniamu y = x2, y = 6 — x i Biccio
abermuc.

3HAUAITh MOXimTHY QYHKIII:

a) y =2x% + 6x2 — 5x; 0) y = 2x3(x% — 5); B) y = (x% — 5) : (2x?).
Crpisenp y He3MiHHMX yMOBax poOUTH 5 cepiil mocTpiyiB mo MiIeHi.
Y kokHil cepii — 100 moctpiniB. PesyabraTu cTpisbbu 3aHeceHO B Ta-
OJInIfio. 3HANIITh BIIHOCHY YAaCTOTY MONAagaHHA B MillleHb Y KOXKHIiN cepii.
IToGynyiiTe BiATIOBIAHY CTOBIIUACTY Jiarpamy.

Howmep cepii 1 2 3 4 5

KinekicTs momagans
y MimeHsn

69 64 72 78 65
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§ 15. BIgHOCHA YACTOTA nopii
TA BUNAJLKOBI BEJIMYMHWN

Hoci Mmu o6umcaoBa I IMOBIPHOCTI 3iICHEHHS eJIeMeHTapPHUX MOAiH, He JyKe
3aMUCJIOIYNUCHh HAM MOHATTAM <«OJHAKOBO MOXKJMBI momii». A 1e MOHATTSA He
TakKe IIPOCTe, K 3Ma€ThCA. PO3TJIAHEMO IPUKJIAJ IIPO HIMOBIpHICTE HAPOIKeHHA
IUTUHU IeBHOI cTtaTi. HapomkeHHA XJIOMUYNKA YN TiBUMHKYN — MOil, 34aeThCsd,
OTHAKOBO MOJKJIMBi (AK i magiHHSA MOHETH — repOOM JOTOPHW UM AOHU3Y). AJe
e cymepeuuTh icTuHi. BaraTopiuHi cmocTepekeHHA IIEPEKOHINBO CBifUaTh, IT10
XJIOMMUYNKY HApPOoIKyThcA dacTtinme. Ha 1000 HoBOHAPOI:KEeHUX Y CePEeIHBOMY
npunagae 517 xjgomuukiB i 483 miBummku. Tomy BBaskaTu, IO MMOBipHIiCTH
HapOIKeHHsS XJomumKa mopiBuioe 0,5 — o3Hauae cymepeuyuTd pPeasbHOCTIi.
Y Takmx BUIAIKaX KOPUCTYIOTHCA MOHATTAM CMAMUCMUYHOL UMOBIpHOCMI.
BBakaroThb, 1110 CcTATHCTUYHA HMOBIDHICTH HAPOMIKEHHS XJIOMUWKA JOPiBHIOE
0,517, a giBunaxku — 0,483.

VaBiTH: rpasbHU KyOUK 3p00JIEHO TaK, IO MOro rpaHb 3 6 ouKaMu po3Mmiliie-
Ha JaJji Big meHTpa Mac, HijK IPOTHJIEXKHA I'paHb. Takuit KyOUK IIagae qOropu
rpadHio 3 6 oukamu uyacrimie. TyT mpocTe:KyeThesA IiKaBa W AysKe BaKJIWBa
3aKoHOMipHicTh. AAKOM XToch mimkmHYB Takuit Kyouk 1000 pasiB i Bim ymas,
"HanpukJgan, 300 pasiB moropu rpaHHO 3 6 ouKamMu, TO W iHII eKcllepuMeHTa-
TOpU Majau 6 MPUOJM3HO TaKi cami pe3yabTaTu.

BaraTto macoBux BUIIaJKOBUX MOAiil MalOTh BJAaCTUBICTh CTIfIKOCTi. 3a JOCUTH
BEJIMKOI KiJIbKOCTI He3aJIe;KHUX BUMIPOOYBAHDb YACTOTA MTOSBYU CIIOCTEDPEKYBAHOL
moaii KoJIMBaeThCs OJM3BKO OJHOTO ¥ TOT'O camMoro umcja. Y CIpaBemJIUBOCTL
IOT'0 0araTo CIeIiaicTiB IMepeKoHaJINCA eKCIIepUMeHTaJIbHOo. A MaTeMaTuKHu
. Bepuyuri, II. Yebumios Ta iH. 00OT'PYHTYBAJIU IIe TBEPIKEHHS i TEOPETUUHO
(3akoH BeIuKUX unces). Tomy mjida TaKuX (CTATHCTUYHO CTIHKMX) MOiH pairio-
HAJbHO BBECTHU MOHATTS MMOBipHOCTI.

Axmro B n BunpobyBaHHAX IoAis A BigOyBaeThcsa m pasiB, To Api6 —
n

BM3HAUYAE BiHOCHY YaCTOTY IOl A.

Y baraTbox peanbHHX BHUIIAAKAX 31 30iJbIIeHHAM 71 BiJHOCHA YacToTa IIO-
nii crabinidyerhesa i memasii MeHIE BipiSHAETHCA Bif AeAKOro umcia p (Ko

n—oo, T0 — — p). Ile uncao p HABUBAIOTH iMOBipHicMI0 NOJii A.
n

TakuM € cTaTHCTUYHE O3HAUYEHHHA MMOBipHOCTiI. OOCAT 03HAUYBAHOTO HUM
MOHATTA HabaraTo IIMPIINI Bif TOTO, IO BifIOBifae KIaCMYHOMY O3HAUEHHIO
(ouB. c. 114). Knacuuny iMOBipHiCTh O0UHMCIIIOIOTH MATEMATUUYHUMHY METOIaMHU,
a CTaTUCTUYHY 37e0iJbIIIOT0 BUBHAUAIOTH €KCIIEPUMEHTATIbHO.

* IJis TMX, XTO XOue 3HATHU OiabIme
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ArIimo MaeTbeca TpPo MMOBiIpHICTH, TO cIlelliajicTm HaliuacTille MaTL Ha
yBasi craructuuny #mMoBipHicTh. ToMy cyuacHa Teopia WMOBipHOCTEN TiCHO
OB’ A3YETHCA 3 MATEeMaTUYHOIO CTATHUCTUKOIO.

OnHe 3 HAaWBAKJIMUBIIIINX IMOHATH CTOXAC-

O6’eHaHHA MaTeMaTHy- TUKU — B8unadkosa 8eiuduna. Benrnuumny
HOI CTAaTHUCTUKHW Ta Teopii HA3WBAaIOTh BUIAAKOBOIO, AKIIIO BOHA MOXKe
MMOBipHOCTEl HA3MBAIOTh HaOyBaTHU Hamepes HEBIJOMUX UMCJI0BUX 3HA-
croxacTukow. CroxacTuu- YeHb, II[0 3aJI€KaTh BiJ] BUIIAAKOBUX 00CTa-
HUII — 03HAuvae BUIAIKO- BuH. Hanpukian:

BUH, iMOBipHU. e BUTpAIIl Ha JIOTEPEHHn Oiser;

e BiJicTaHb BiJf TOUKM BJIIYYaHHSA KYJi 10
IIeHTpa MiIeHi.

3HaueHHs IIepINoi BUNAIKOBOI BEJINUYNHN — AedKi Iijai umcia.

Taki BeauumHU HA3WUBAOTh JuckpemHumu. MHOKWHA 3HAUEeHb APYroi Be-
JUUYNHU — JeAKUN HellepepBHUM BiApisok uwmciioBoi mpsamoi. Taki BesruuuHM
Ha3WBAaIOTh HENnepepeHuUMU.

IIpukxaad. Bunymieno 100 norepeiinux 6iseTiB, i3 sKUX 5 MaoOTh BUT'DATHU
mo 10 rpH, 10 — mo 5 rpH, 40 — mo 1 rpH, peinta — Ge3Burpainui. AKuii ce-
penHiii BUrpalll mpuiagzae Ha oauH Oiger?

Posé’a3anHs. Po3B’sa3aTu 10 3a7auy MOKHA apU(PMEeTUUYHUM CIOCOOOM:

(5:-10rpu + 105 rpu + 40 - 1 rpru) : 100 = 1,4 rpH.

IIpoinfocTpyemMo Ha IIi#i 3amadi MOHATTS BUIAAKOBOI BeluuyuHU. TyT BU-
rpail — BUIIQJKOBa BeJWUMHa, KA MOKe HaOyBaTu 3HaueHb 0, 1, 5, 10 (rpu)
BigmoBigwHo 3 imoBipHOCTAMU 0,45; 0,4; 0,11 0,05. Ile — AucKpeTHA BUMIAAKOBA
BesmumHa §. Onucaniii curyarii Bignmosigae Taka TabauIa:

g 0 1 5 10
P 0,45 0,4 0,1 0,05

36eprimsb yeazy! Cyma iiMOBipHOCTeEll, HAABHUX Y APYTOMY PAAKY TabOIuUIIi,
nopisuioe 1. BBaxkaroTs, 1[0 TAKy BUIAAKOBY BEJIUYUHY & p0o3nodiseno 3a imo-
gipHocmamu.

Skio Bunagkosa BeanunHa & HaGyBae 3HAUYEHD X, X, ..., X, 3 IMOBipHOCTAMU
BiZITIOBITHO P, Py, ..., Py, TO Ie O3HAUAE, 1[0 BEJIUUYMHY & PO3MOAIIIEHO 34 TAKUM
3aKOHOM:

S X, x,
D P Ds Pn

CepenHe 3HAUEHHSA TAKOl BEJIMUYNHNU HA3UBAIOTh MAMEMAMUYHUM CNO0iBaAH-
Ham i mosnauyawots M(E):

ME) =x, pi+x, p;+ .c. +X,°D,

Hanpukaan, nia nonepenuboi sagaui M(§)=0-0,45+1-0,4 +5-0,1 +
+10-0,05=1,4.
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Hucnepcito BUTaAKOBOI BEIMUUHY X II0- n
3HAYAIOTh CUMBOJIOM D(x) i 00YHCIIOIOTH Mipy poasciroBanb Bunaj-
3a popmyoro D(x) = M(x — Mx)?, ne Mx — KOBOI BeJIMUMHM HaBKOJIO 11
MaTeMaTUYHe CIOAiBaHHS BEJUUYUHU X, MaTeMaTHYHOI'O CIOiBaHHA
(x — Mx)> — xBagpaTu BigxXujeHb 3HA- Ha3uBaIOTh JHUCHepCciero.

uenb x Big Mx. Benuuuna (x — Mx)? Takox
BUIIAAKOBA. Ii MaTeMaTHW4YHe CIIOAiBaHHSA
M(x — Mx)> — pucnepcis BUIIagKoBOI Be-
JUYUHUA X.
I[o6 3HAWTH AMCIEPCiI0 PO3IVIAHYTOI BUIE BUMIAJKOBOI BEJMUYWHU &, CIIO-
YyaTKy 3HAWAeMO BiAXWJIeHHA BCix ii 3HaUeHb BiJl MAaTeMaTUYHOTO CIOMiBaHHSI:
0-1,4=-1,41-14=-0,4;5-1,4=3,6; 10 - 1,4 = 8,6.
KBagparu nmux Bigxuaens: 1,96; 0,16; 12,96; 73,96. 3uaiizemMo maTeMaTHuHe
CIOIiBaHHSA BUIIAAKOBOI BeJIUUNHIN:

(x — Mx)* 1,96 0,16 12,96 73,96
p 0,45 0,4 0,1 0,05

1,96 - 0,45 + 0,16 - 0,4 + 12,96 - 0,1 + 73,96 - 0,05 = 5,94.

Ile i € gucnepcia posryiAxyBaHol BUnagKoBol Beanuunu: D(E) = 5,94.

Sx1mo BumagKoBa BesimumHA AUCKPETHA 1 IMOBipHOCTI ycix i1 3HaUeHb PiBHI,
TO F'OBOPATH, III0 BOHA Ma€ Pi8HOMIPpHULL duckpemHuil po3nodisi AIMOBipHOCTEH.
3a piBHOMipHMM PO3IIOLiIOM BHAIIAfA€ YKCJIO OUOK IPU MiAKUAAHHI IPaBUILHOTO
rpaJbHOr0 KyOouka. A OyBaloTh iHIII PO3IOMiIN.

I 6araTboX TPUPOJHUX i CYCHIMIBHUX ABUIN XapaKTepHi OiHOMHI po3noldi-
Jiu TMOBipHOCTel. BiHOMHMII PO3IMOAiJl BUHNKAE IPHU MOCJIiJOBHOMY IIPOBEIEH-
Hi B OJHAKOBUX He3aJIe:KHUX YMOBAaX BUIIAAKOBUX MOCJIiTiB.

Axurnpiicekuit matrematuk A. Myasp mie y XVIII ct. Bumipsas a3pict 1375 Ha-
BMaHHA BUOpaHUX Kimok. Ha mandioaKy 82 300paskeHo miarpamy, dKa Bigio-
Bifae pesyJsibTaTaM HOT0 BUMipHOBaHb. SIKIMO «ycIixomM» HasBaTU TOW (PakKT,

300
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50

KinpKicTe iHOK

140 145 150 155 160 165 170 175 180

3pict, cm
Mau. 82
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10 HacTyIIHa 3YyCTPiHyTa KiHKa Ma€e 3picT, AKUN 3HAXOAUTHCA Yy IIEeBHUX
MelKaxX, TO YHCJIO KiHOK Takoi Kareropii cepen 1375 3ycTpiHyTHX € BUIALKO-
BOIO BeJUUYMNHOI0 3 GiHOMHHM posmoxgisom. CTOCOBHO mapamMerpa p MOXKHA
CTBEPAKYBaTH, M0 IIMM YNCJIOM MOJKE CJIYXKUTHU BifHOCHA YacTOTa KiHOK
BUAiJeHOl KaTeropii 3pocTy, OCKiJIBKU YHCJIO IIPO-
BeIeHUX OOCJIiTiB JOCUTH BEJHKE i IIA yacToTa cra-
OimisyBaJsiacs. AHriailicekuii nmcuxoJsor ®. I'aabTon
CKOHCTPYIoBaB npuaajn (momky 'aabToHa), IKHUiT Ha-
OYHO MMOKAa3ye, AK (pOPMYyEeThCS BUIIAKOBA BEJINUNHA,

. . 1
posmnojisieHa 3a 0iHOMHUM 3aKOHOM P = 3 (maz. 83).

VYV BepxHill pesepByap HACUIIAIOTHCA KYyJAbKU. CKOUY-
IOUMCh IMOXUJIOI0 JOIIKOIO i OOMMHAOUYN PiBHOMipHO
3a0uTi B Hel KijTOUKM, KYJIbKU 3aMOBHIOIOTH HUMKHI
KOMipKH BiZIIOBiHO 70 OiIHOMHOT'O PO3IIOAiaYy HMOBipHOCTEI. EI . E

SKII0 KYyJILOK TOCTAaTHBO 6AraTo, TO BHU3Y BOHU YTBOPATH
CUMETPUYHY IipKy A3BiHOomOAiIOHOI hopMu. Bepxusa merxa 1iei
TipKU YTBOPIOE IOJIITOH, AKWH IIPU 3POCTAHHI UMCIa KYJIbOK
HabIMKaeTheA 10 Kpusoi 'aycca — Tak 3BaHOI KPUBOI IIiIb- E ;
HOCTi CTaHIapPTHOTO HOPMAJLHOTO 3aKOHY.

Y posraamyTOMYy BHUIIlEe NPUKJIAAL Pe3yabTATU BUMiPIOBAHHSA 3POCTY JKiHOK
posobuTo Ha 18 rpyn 3 pisuuieio d = 2,5 cm. AKOu po3duam ix Ha OiIbBITY
KiJBKicTb rpyI, 1mob Id pisHUIA ZOpiBHIOBaJa, HampukJaan, 0,5 cm, i mody-
IyBaJM BiANOBiTHUY MOJIiroH, TO yTBOPUJIACh Ou JJaMaHa 3 0araThboX BiIpisKiB.
A xoinu 0 pisHuIo d IPOAOBXKYBAJU 3MEHIIIYBATH, TO BiAIIOBiZHUNA ITOJIiroH
HaOMM:KaBca 0 40 HemepepBHOI KpmBOi, 300pakeHoi Ha masoHKY 82. Ile —
KpHuBa IIiJIbHOCTI HOPMAaJBHOTO PO3IOoAiny IiMoBipuocTeit. IIpubinsHo Tax
PO3IOAiNAIOTECA HIMOBIPHOCTI Mac HOBOHAPOIKEHUX, IIBUIKOCTEH Ta30BUX
MOJIEKYJ i 6araThboxX iHIINX BUIIAAKOBUX BeanuuH (ismuHOoi, OioJsioriumoi um
colliaJibHOI mpuponu. BiHOMHUI PO3MmOmiJ XapaKTepHUU AJs 0araTbox IHC-
KPeTHUX BUMNAJKOBUX BEJIUUYUH, a HOPMAaJbHUNA — [Jid HEIepepBHUX. SIKIIT0
BiToMO, IO PO3MOMiJI iMOBipHOCTEH BUIIAAKOBOI BeJIMYUHU HOPMAaJbHUIMA, TO

it H

BaHHSA i AuUCIIepciio), 100 IIOBHICTIO OONMCATH PO3IOLiJ iMOBipHOCTEI.

PosymiHHA cyTi HOpMAaJBHOTO PO3MOAiNY IIOTPiOHEe OJA BCiX HAYKOBIIiB,
AKi ZOCHTiIKYIOTh 3aKOHOMiPHOCTI KMBOI UM HEKUBOI IPUPOIU i 0COOJIUBO —
JIOACHKOTO0 cyclijabecTBa. He BUIIagKOBO Ieil po3moij Ha3MBaIOTh HOPMAJIb-
HUM, BiH — mpupogHuii. Came Tak HaWdacTilne po3noNiIATHCA HE TiTbKU
MacH, 3poCTH, (PisMUHI MOYKJIMBOCTI JIfoJel i J0ACbKUX CIiJIbHOT, a i1 6araTo
iHmMX ix xapakTepucTuk. He po3ymitoun 1iporo, He MOKHA OyTH CIIpaBXKHIM
HayKOBIIEM.
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NepesBipTte cebe

IITo HazuBaOThH BifHOCHOIO YACTOTOIO ITOMii?

F Iaiite cratucTuuHe 03HAUEHHA HMOBipHOCTI.

E] Illo masuBaroTH cTOXaCTHKOIO?

IITo o3Hauae po3MOAITUTH BUIAAKOBY BeIUUYUHY 38 MMOBipHOCTAMM?
B Illo masuBaoTs MaTeMATHYHIM CIOZiBAHHAM?

[ 1llo masuBators gucmepcieo?

BuKoHaemo pasom

1) IITo HasuBaioTh exk3uT-mosoMm? Ha axux migcraBax oMy AOBipAOTH?

Po3e’a3AHHA. EKBUT-II0JI — I ONUTYBAHHA BUOOPIIiB COMIOJOTIUHUMHU CIYKOaAMMU
Ha BUXOJi 3 BUOOPUUX MIIbHUIL 3 METOIO ITepeI0aunTy Pe3yabTaTu BUOOPiB
mepes OTPUMAHHAM ix Bix BuGopumx romiciii. oMy noBipaioTh Ha OCHOBI
cTifiKocTi BimHOCHOI yacToTu mojii. SIKIMo 3a AKyCh IMapTiio Un KaHAUIaTa
3 Bubpanux 100 BuOopIiB mporosocyBanu, Hampuriaazn, 20 %, To MoMKHA
croxiBaTucs (3 MOXUOKOI0 GJU3BKO 5 %), 1110 TaK MPOTO0JOCyBaJu i BCi BU-
OopIili SiTbHUIII.

2) 3HalgiTh MaTeMaTUUYHe CIOLiBaHHS BUIIAAKOBOI BEJUUYMHU X, 3aKOH PO3-
IOy AKOI MOJaHO B TaOJIMIII.

&% 1 5 10 15
p 0,2 0,3 0,4 0,1
Po3g’a3anna. M(x)=1-0,2+5-0,3+10-0,4 +15-0,1=7,2.

BuKoHanTe yCcHO

545. flka 3 TabauIL 3ama€ 3aKOH PO3IOLLIY BHUIAJKOBOI BeJIMUYMHN?

1 2 3 4 x 1 2 3 4
P 0,102 | 03| 0,4 P 0,5 (0,2 | 0,2 | 0,1
x 0 1 3 4 x 10 20 30 40
P 0,2 | 03| 0,3 | 0,3 p 0,4 | 0,4 | 0,2 | 0,1

546. Bigomo, 110 cepen 1000 HoBoHapOmKeHUX 3a3BuYaii 0ysae 517 XJIONUNKiB
i 483 miBumuKu. 3HAAITH iIMOBipHiCTh HAPOIIKEHHS XJIOIIYMUKA.
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YueHnb BupisaB 3 AepeBa IpPalbHUNA KYOUK — TaKuii, M0, IiJKHUHYBIIN
tioro 100 pasis, omep:kaB pe3yJIbTATH:

& 1 2 3 4 5 6

P 0,2 0,1 0,2 0,3 0,1 0,1

fAKi pesyabTaTHm MOMKHA OUiKyBaTH, SKINO IIeM caMWUil IpaJbHUN KYOHK
xT0-HeOyAb inmwuil migkuae 1000 pasis?

YAaBiTh rpasbHY KiCTOUKY ¥ (hOopMi IpaBUIBHOI IIIECTUKYTHOI IPU3MHU, ycCi
pebpa sKoi piBHI 1 Ha ocHOBax sKoi Hammcamo rudpu 1 i 2, a ma pemTi
rpaumeir — 3, 4, 5, 6, 7 i 8 (man. 84, a). fIk, Ha Bam morJyAn, Morau 6
pOSIOAiINTHCa MMOBIPHOCTI BUHAJaHHA THUX UM iHIIKX OYOK 3a 0araro-
PasoBOro ImiAKMAaHHA TaKol IpaJbHOI KicToukm?

PosmnoginiTe 3a TIMOBipHOCTAMY BUIIAAKOBY BeJIUUYNHY KiJIbKOCTi OUOK, K1
BUIIQAAIOTH IIiT Yac HiAKUAAHHSI IPABUIbHOTO IPAJIbLHOI0 KyOuKa. SHAKIITh
MaTeMaTHUUYHe CIIOAiBaHHHA Iliel BUIIaAKOBOI BeJIUUYNHU.

TinbKu ofHY I'paHb IIPABUJILHOIO OJHOPiAHOrO KyOuKa mo)apOboBaHO JKOB-
TUM KOJIBOPOM. I3 sIKOIO0 BiJHOCHOIO YaCTOTOIO MaZaTuMe Ileil KyOuUK [0-
TOpU KOBTOIO TPAHHIO, AKIMO HOro KugaTu 6arato pasiB?

Ha rpaHax npaBuJbHOI'O OKTa-
eopa HaHeceHO OUYKM Bim 1 mo 8 1
(man. 84, 6). 3agailiTe TabIUIEIO
BUIAIKOBY KiJIbKiCTh OUOK, IKi BU-
IagaroTh IIiJ Yyac KUJAHHS TAKOTO
OKTaenpa. 3HAUMITH cepemgHE 3Ha-

YeHHS Ii€l BeJIMYNHA.

BunaakoBy KiJIbKicTh OUOK, AKi BU-
magalmoTh IiJ Jac IigKugaHHA He-
MIPaBUJIBHOTO T'PAJbHOTO KyOuKa,
POBIOoisieHo 3a TaKUM 3aKOHOM:

§

p

Maun. 84

1 2
1 1
6 12

| |w
IS
o | o

3aIoBHITh OCTAHHIO KJITHMHKY Ta0iuili. BusHaure maTeMaTudYHe CIIO[Ii-
BaHHA BeIUUMHU &,

Bunymierno 1000 sorepeiinux 06ineriB, Ha OAWH i3 AKHUX Ma€ BUIIACTHU
Burpaimt 100 rpu, Ha 10 — mo 20 rpH, Ha 50 — mo 1 rpH. 3axaiitTe Ta-
0JnIle0 BUIIAAKOBUII BUTrpalln. 3HAWIIT, MaTeMaTUYHe CHOoAiBaHHA Iiel
BEeJIMUYNHH.
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3HaAiTh MaTeMaTUUYHe CIIOAiBaHHS Ta AUCIIEPCii0 BUIIAaAKOBOI BeJIUUYNHU,
po3IoaiIeHol 3a TAaKUM 3aKOHOM:

(0} 0 1 2 3 4 5
1 1 1 1 1 1
p 6 6 6 6 6 6
v 1 9 3 4 5 6 7 8
1 1 1 1 1 1 1 1
p 8 8 8 8 8 8 8 8

ITpugymaiiTe peanbHi cuTyallii, MaTeMaTUYHIMHI MOLEJIAMU AKUX OyJiu O
BUIIAKOBI BestmuuHMT @ i .

IlinkumaioTs oApasdy ABa rpajbHI KyOMKHU I IMipPaxoBYIOTh CYMY OUOK Ha
ix BepxHiX rpaHax. 3ajjaiiTe BUNAJKOBY BEJIMUUHY Ii€l cyMU Ta 3HAWAITH
ii MmaTemMaTU4YHEe CHOLiBAHHSI.

3 ITOBHOT'O HAOOPY KiCTOUOK MOMiHO, IePEeBEPHYTUX JOHUIY OUKAMU, B3N
HaBMaHHA ONHY I HiipaxyBajii CyMy OYOK Ha 000X Ii moJioBUHKax. 3a-
JIaiTe TAOJIMYHO BUIIAJKOBY BEJINUMHY I[i€l CyMU Ta HAKPECIiTh BiATTOBIAHY
Iiarpamy.

ITo6ynyiiTe rpadik dynknii y=C;. Ilepeniuirs ii HafiBax uBimnIi BracTu-
BocTi. IIpoBeniTh uepe3 TouKu rpadika miIaBHY JiHiI0, MOAIOHY O KPUBOI
T'aycca.

TloGynyiire rpadik QyHKIil y=C;. YKaxKiTs il 06/1aCTh BUSHAYEHHS Ta 00-
JIaCTh 3HAUEHb.

Ha maniorKy 85 mokasaHo po3IIoaij BUIALKO- Pa

BOI BEJIMUMHM |L. S3aIUIIIITh 3aKO0H 1i po3moaiay

y BUIJIAAL Ta0muiti. SHAHITE il MaTeMaTuuHe 0,4

CIIOAiBaHHS Ta AUCIEPCiio. 0,3

Y aBiTh, 1110 IpaJIbHUN KYOUK 3P0O0JIEHO 3 OfI-

HOpigHOTO MaTepiaay y dopmi mpaBMJIbHOL 0,2
YOTUPUKYTHOI IPU3MHU, CTOPOHA OCHOBU AKOI 0,1

mopiBHioe 2 cMm, a Bucora — 1,9 cm. Hexaii

Ha 0oro ocHOBU HaHeceHo nudpu 1i 6, a Ha ol 1 2 3 4 ;
igmi rpani — 2, 3, 4 i 5. fIxum, Ha Bam

HOTJISAK, MOXKe OyTU pO3IOJiJ iMoBipHOCTENR Mau. 85

mig yac 6araTopasoBOTO IMiIKUIAHHSA TAKOTO
Kyburka? CropoOyiiTe IIepeBipuTH CBOIO 3I0-
ragky eKcIepruMeHTAJIbHO.
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BnpaBu gna noBTOpeHHsA

561. Po3B’aKiTh MeTOZOM iHTEepBaJIiB HEPiBHICTH:
a) (x —4)(x + 7)< 0; 6) (x + 5)(x« — 0,5) > 0.

562. Yu nmpoxonuth rpadik GyHKIIT y = 2* yuepes TOUKY A, AKIIO:
a) A(4; 16); 6) A(4; 256); B) A(—2; —0,5); 1) A(—2; 0,0625)?

x2+1

563. Hauo f(x)= . O6uucrirs f/(1) Ta f/(2).

CamocrTiitHa po6oTa 3

Bariant 1

1 Buwubipka micTuTh yci HarypaabHi umciaa Big 1 mo 10 i, Kpim Hux, ymciaa
3,4,4,5,5,5,6,6, 7, 8. BanunriTe BigmoBigHNY Bapiamiiiuuii pan; 3Haii-
IiTh posMax, MOAY, MeIiaHy Ta cepenHe 3HaUeHHA BUOIPKU; IMOOymyiTe
BimmoBimHy ricrorpamy.

2 $Ika iMOBipHiCTH TOTO, IO HMiAKMHYTHHN TI'paJbHUNl KyOWK ymage OOropu

TpPaHHIO: a) 3 HeIapHUM YMCJIOM OUYOK; 0) 3 UMCJIOM OYOK, Oinbiium 3a 37?7

IITo #imoBipwime: Bragatu 2 yucaa 3 9 uu 3 3 8?

4 B ypHi € kapTru 3 HOMepamu Big 1 mo 100. fAka fimoBipHicTE TOTO, 1110 BU-
MHATAa HAaBMaHHA KapTKa He MicTutume mudpu 5?

5 OO0uuciT, MaTeMaTUUYHE CIIONiBAHHS Ta AUCIIEPCiI0 BUIIAAKOBOI BeJIUUNHN,
poO3mOAieHOl 3a 3aKOHOM:

w

i 1 2 3 4 5
p 0,1 0,3 0,3 0,2 0,1
BAPIAHT 2

1 Bubipka mictutsk yci miai uucaa Big 0 mo 9 i, Kpim HuUx, uncaa 1, 1, 2, 2,
3, 3, 3,4, 5,5, 6, 7. 3anumurite BiAmoBigHUN BapiamiiHui pan; 3HAUIITH
posmax, MOAY, MeIiaHy Ta cepelHE 3HaueHHSA BUOiIpKM; moOymyiiTe Bimmo-
BimHy ricrorpamy.

2 $lxa #fimoBipHiCTH TOTO, IO HiAKMHYTHUN TPaJbHUNA KYOMK yIIaze AOTOPHU

IPaAHHIO 3 YMCJIOM OUYOK: a) Oiabimum 3a 4; 0) MeHIIUM Big 47

IIlo #imoBipHime: Bragatu 3 yucaa 3 9 uu 4 3 8?

4 B ypHi € kapTru 3 HOMepamu Big 1 mo 100. fAka fimoBipHicTh TOTO, II0 BU-
MHATA HAaBMaHHS KapTKa MaTUMe YHCJIO, cyMa IIU(dp AKOro AopiBHioe 77

5 O0uuciiT, MaTeMaTUUYHE CIIOAiBAHHS Ta AUCIIEPCiI0 BUIIAAKOBOI BeJIMUNHU,
po3IoaiieHol 3a 3aKOHOM:

w

i 0 1 2 3 4
p 0,2 0,1 0,3 0,2 0,2
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CkapOHMUKa foCArHeHb i HAGYTUX KOMNETEHTHOCTeN

v" Moy opMyJTIOBaTH Ta BUKOPUCTOBYBATH IIPABUJIO CYMH i TPABUJIO JOOYTKY.
e SIKIo eneMeHT eAKOI MHOXKUHU A MOKHaA BUOpaTu m crocobaMu, a eje-
MEeHT MHOXXUHU B — n cmocobamu, To eseMeHT i3 MHOXXUHU A abo K i3
MHOKUHU B MOKHaA BuUOpaTu m + n cmnocobamu. Ile — npasuso cymu.
e SIxmro mepirniit KOMIIOHEHT ITapyu MOKHA BUOpATU m cnocobaMu, a IpYTrui —
n cmocobaMu, TO TaKy Iapy Mo:KHa BuOpartu m - n cuocobamu. Ile — npa-
8uJso 006ymky.
v" PosywMilo, 110 Take n-(axTopia.
e J[oOyTOK ycix HaTypaJbHUX umces Big 1 1o n HasumBaioOTh n-akTopiagoMm
i mosHauarmTh nl.
v" 3Haw i BMil0 BUKOPUCTOBYBATH HACTYIIHI IIOHATTS.
o VYmopAAKOoBaHY k-eJIleMEeHTHY MiAMHOMXKUHY N-eJIeMEeHTHOI MHOMKUHU Ha3U-
BAIOTb PO3MIWEHHAM 3 N enemenmié no k. Ix uucno nosmauarors A'.
Ona 6yab-AKuX HaTypaiabHux n i k (n > k) mpaBuIbHI piBHOCTI:

!
A'=n(n-1)(n-2)-....(n—k+1), a6o A¥=—""__
(n-kY)

e PoaMmilieHHA 3 11 eJIeMeHTiB II0 1 Ha3WUBAIOTh NEPeCMaH08KAMU 3 N eJleMeHMIiE.
Ix umcao nmosnauaioTs P,.

P, =n!

n

e Kombinauieto 3 n enemenmis no k Ha3UBAIOTh OYAb-AKY E-€JIeMeHTHY MiJMHO-
KUHY N-eJIeMeHTHOI MHOXKUHU. Y1cio KoMOiHaIliii 3 77 eJIeMeHTiB 110 k mo3Ha-

ks .
qaioTh C, i 004HMCIIIOIOTH 32 (POPMYJIOIO:
b n!
" (n—k)k!

v' Po3yMiio CyTHiCTh IOHATH:

Moda subipku — ii BapiauTa 3 Hal6iJIbIIIOI YACTOTOIO.

Mediana eubipku — YUCIIO, IKE «IIOiJIA€» BiAIOBiAHMI Bapialiiuuil Psg HABILJIL.
CepeOdnim 3HaueHHAM 8UubipKU HA3UBAIOTh CepeHe apudMeTHuYHe ycix i1 BapiaHT.
EnemenmapHoro nodiero Ha3MBAIOTh KOMKHU MOMKJINBUH HACiIOK iMOBipHiCHOTO
eKciepuMeHTy. MHOKIHY BCiX MOKJIMBUX HACHIAKIB €KCIIEPUMEHTY HA3UBAIOTh
npocmopom ejiemeHmapHux nodiit i mo3HaualoTh IPelbKoio 0yKBowoo  (omera).

e ImosipHnicmio eunadkoeoi nodii A Ha3WBaIOTh BigHOIIEHHA uucaa n(4) cupu-
ATIUBUX IJIA TOHil A eleMeHTapHUX IOJill M0 Yucja yCiX PiBHOMOMKJIMBUX
i momapHO HeCyMiCHUX eJleMeHTapHWX IOAill, AKi yTBOPIOIOTH IIPOCTIp eJie-
MEeHTapHUX MOMill AJA HAHOTO BUIPOOYBAHHSI:
p(a)="4)
n
Taxuii migxig y TpaKTyBaHHI MIMOBipHOCTI Ha3MBAIOTh KJAACUYHUM.

e fAKImo B n BUMIPOOYBAaHHAX MoAiA A BimOyBaeThcAa m pasiB, TO Api6 — BU3HA-
vae 6idHOCHY uacmomy nodii A. n
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IcTopuyHi BigomocTi

36upaTtu # amaJisyBaTH CTATUCTUYHI maHi jroau mouasu BigmasHa. Y Kwurai
HaceJIeHHS IIepelucyBaju Ie moHan 4 tucadi pokiB Tomy. ¥ Kuischkiit Pyci
mepenuc 3ailicCHIOBaBcA, mounHaooum 3 1245 p.

Y €spori B XVII cT. BuHHKIa oKpema Hayka — «IlomiTuuna apudmerurar,
AKY 3amovaTKyBaja HagpyKoBaHa B 1662 p. kumxkka [:x. I'paynra «IIpupoxui
 mosiTUYHI crocTepesKeHHs, 3p0o0JeHi 3a 0I0JeTHAMHU CMEPTHOCTI... BiTHOCHO
yIpaBJiHHsA, peiairii, Toprisii, pocTy, moBiTpsA, XBOpoO i pisHUX 3MiH...». ¥ it
mpaili BIepilie BBEJEHO MOHATTS YAaCTOTH IIOAii, BUABJIEHO, II[0 XJOMUYUKU Ha-
POIKYIOTBCS YacTilne, HisK AiBuaTka (y BimHomrenHi 14 : 13). ABTOp KHMKKU
JOoCJIiguB, 110 B Toi uac y JloumoHi 3 KoxxkuHuX 100 HOBOHAPOMKEHUX MKUJIU T0:

6 poxiB — 64, 36 pokiB — 16, 66 pokis — 3,
16 pokis — 40, 46 pokis — 10, 76 pokiB — 1,
26 pokiB — 25, 56 pokiB — 6, 86 pokis — 0.

3rofiloM CyTTEBHII BHECOK Yy PO3BUTOK MATEMaTUUYHOI CTATUCTUKUN 3POOUIHN
B. Ilerti, A. Myasp, JI. Eitnep, f. Bepuymnui, II. Jlannac, C. Ilyaccou Ta iH.
V¥ Pocificekiit immepii B8 XIX cT. mpobJjieMu CTATACTUKN HAKOIIbIIIe JOCTiKyBa-
au ykpaiacbki matematuku M. Octporpazacbkuii i B. BynakoBcsKuii. 30Kpema,
OcTporpaJchbKuii po3po0UB CTATUCTUUHI MeToqu OpaKyBaHHs TOBapiB, ckjaaB «Ta-
OuIli IJIA TOJIeTIIIeHHsT 00UMCIeHHA TPAEKTOPIl Tijia B cepeoBHUIIli 3 OIIOPOM».
ByHAKOBCHLKUIT AOCTII:KYyBaB CTATUCTUYHI XapaKTEePUCTUKU HAapOJOoHaCeJIeHHSd,
MMOBipHIUX KOHTHHIEHTIB pocificbKoi apMmii, ImeHciii, mpaBmoIoAi0HOCTI MOKa3iB
Y CYZOYMHCTBi, TOXUOOK Yy CIOCTEPEIKEHHAX TOIITO.

CyuacHa mepskaBa He MOKe (pyHKITioHyBaTH 0e3 craTuctuku. B YkpaiHi ic-
Hye KomiTer craTuCcTUKU, THCAYI CIeIiaaicTiB sKoro 30MparmTh, aHATII3YIOTh
i BUKOPUCTOBYIOTh Pi3Hi cTaTHMCTHUYHI BijoMOCTi.

Hesaki B1acTuBOCTI BUTTAAKOBUX ITOi1 BUABMIN iTanificbkki maremaruku JI. Ila-
vioni (1445-1514), [1. Kapmano (1501-1576) y 3B’ A3KY 3 AOCTiI3KEHHAMU a3aPTHUX
irop. Teopito AMOBipHOCTEN AK ray3b MaTeMaTUKU 3all0OYaTKyBaJIu (DPaHITy3bKi
marematuku B. [Tackans (1623—-1662) i I1. @epma (1601-1665). 3romgom 3HauHMI
BHeCOK Yy ii po3BuTok 3pobus 1. Bepuymri (1654—-1705). IIpoTe moKu Teopis fimo-
BipHOCTE! MOB’A3yBajiach Maiiske BUKJIOUHO 3 a3apTHUMU irpaMu, BOHA PO3BU-
Bajlacs MOBiJIBHO. A 3Tof0M, BBiBIIU IOHATTSA CTATUCTUYHOI MMOBipHOCTi, BueHi
TIepeKOHAJINCS, IO I5I HOBA Tajy3b MaTeMaTUKY JJOCUTH ITIEPCIEKTUBHA, 0COOJIMBO
B JOCJIi I»KeHHAX IPOo0JIeM CTaTUCTUKHU, AeMmorpadii, Teopii crpinsbu, ¢pisuru, 6io-
Jorii, cormiosorii. Teopis fimoBipHOCTEIl MOB 61 HaOyja APYroro AUXAaHHI.

bne3 Mackanb
(1623-1662)

Bupatuuii ppaHIysbKuii MaTeMaTuK, Pisuk, dimocod.
ITepminii TpaxkTaT 3 reomeTpii Hammcas y 16 pokis. ¥ HboMYy
copMyJIIOBaB OCHOBHY TEOPEMY ITPOEKTHBHOI IeoMeTpii.
Sx omuH i3 TBOPIIiB Teopii MOBipHOCTEIl PO3POOUB HOBIi
MeTOaM B KOMOIHATOPUIII Ta YMCIeHHI HeCKiHUEeHHO MaJInX.
AxK (dimocod Ha mepiie Micile cTaBUB HAyKy, Ha Apyre —
JIOAVHY, HA TPETE — Bipy.

. . .
—FpaBo-ans-besonnaTtHoro-posmitteHHa-iApyHKkaB-Mepexi-tHTepHeT mae
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IcTopuyHi BigomocTi

Mu ocsiraemo icTUHY He nuwe po3yMoM, ane i cepuem.
b. lMackans

Mackanb — NioAMHA BEAWUKOTO pPO3yMy Ta BENUKOTO CEpLS ...
OAMH i3 TUX, KOTO Ha3MBAKTb NPOPOKAMMU,

J1. Toncmoli

ITouarTsa craTucTUYHOI WIMOBIPHOCTI TicHO HOB’sA3aHe 3 Teopieio MOBipHOC-
Teil 1 MAaTeMaTUYHOIO CTATUCTUKOI. ¥ IbOMY HiPYYHUKY HEMAa€ MOXKJINBOCTI
3arau0JI0OBATUCh YV IIi HAYKU. 3a3HAUMMO TiJIBKU OOHY JOCHUTH BaKJIUBY 3aKO-
HOMIipHiCTh, AKA B HUX JOCJiIKYEThCA, — 3aKOH HOpMaJbHOTO poamnoxainy. Ille
Ha mouaTky X VIII cT. mpoBeseHo Take mociigsKeHHSA: BuMipsanu 3pict 1375 xi-
HOK i migpaxyBaju, CKiTbKHu 3 HUX MaooTh 3pict 140 cm, 145 cm, 150 cm i T. 7.
3a OTpUMaHUMU pe3yJbTaTaMu IIOo0yAyBaJau ricrorpamMy (CTOBIUACTY Aiarpamy)
Ta BUABUJIU, IO 1l BigmoBifgae rpadik QyHKIIiI, cX0KU HA KOHTYP Kalejxa.
3romoM 3’sicyBaJiocs, IO TAK CAMO PO3MOIiJIAIOTHLCS MIBUAKOCTI PyXy ra30BUX
MOJIEKYJI, MAcu HOBOHAPOMIKEHHX MaiTell i 0araTo iHIIINX BEJUUYUH y IPUPOII.
DyuKIig, AKa BIAIOBifae 3aKOHY HOPMAaJbHOI'0 PO3MOALIY, 3aa€THCI (POPMYJIIOIO

=
2

1
=—¢e
RN

Muxaino KpaBuyk
(1892-1942)

VYrkpaiHCbKHII MaTeMaTHK, akameMmik. Hapomuscs
B c. YoBHuti Ha Boawuni. IIpaimoBaB y ramxyssax aiaredopu,
Teopii umcesi, Teopii pyHKIi, Teopil IMOBipHOCTEM, Ma-
TEeMaTUYHOI CTATUCTUKY, Teopil nudepeHnianbHUX Ta iH-
TerpaJibHUX PiBHAHb. BpaB aKTWBHY y4acTh y CTBOPEHHi
Ccy4JacHOI yKpaiHChbKOI MaTeMaTHUHOI TepMmiHojorii. Bes-
HiZCTAaBHO pelpecoBaHmii, 3arnHyB Ha Koammi.

ITouaTTa cTaTHCTUYHOI IMOBIPHOCTI, 3aKOH HOPMAJILHOT'O PO3IIOALNY Ta iHITi
HOHATTSA Teopii HMOBipHOCTEl BHMKOPHCTOBYIOTHCA B 0araTbOX TEOPETHUUYHUX
i IpUKJIagHUX OOCHiAKeHHAX. A IIOYMHAJIOCh yce Ile 3 TPU B KOCTi.

3 MaTeMaTuKiB, Ki Hapoguiaucsa B YKpaiHi, HalipesyIbTaTUBHIIIIe IIPAIlIOBAIA
B raJry3i Teopii imoBipHOCTe i MaTeMaTuuHOI craTuctuku: B. fI. ByHaKoBCchKMit
(1804-1889), C. H. Bepumreiin (1880-1968), M. II. KpaBuyk (1892-1942),
B. I. TiiuBenko (1897-1940), B. I0. Jlinmnuk (1915-1972), 1. Tixman (1918—
1985), M. 1. fxpenxko (1932-2004) ra ix.

AR 1 TrenHeT-M
YHHAKSB: P HFepHEeT-Ma
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Po3ain 3. ENEMEHTY TEOPIE AIMOBIPHOCTEN TA MATEMATUYHOT CTATUCTUKM
TEMATUMHI TECTU
MpoaHanizyiiTe yMoBU Ta BUMOTM 3aBAaHb 1-12 Ta 06epiTb 0AHY MpaBUbHY, HA Baly
AYMKY, BiAnoBigb.
Y meHIo iganbHi € 3 mepiri crpaBu, 6 — Apyrux crpas i 4 — TpeTi cTpaBuH.
CrimbKoMa cmmocobaMu MOKHA BUOpaTH 001/, AKUII MiCTHUTDH IO OAHIi cTpaBi
KOJYKHOT'O BUAY?
A B B T hi
72 54 36 24 13
Tenedorua cranIisg 00caIyrosye aboHeHTiB, HOMepH Teae()OHIB SKUX MiCTATH
7 nudp i mounuaroThea 3 257. Ha AKy KinbKicTh aboHeHTIB pospaxoBaHa
A cTaHmia?
A b B r Ji |
1 000 000 100 000 10 000 1000 4000
Ckinpku miarosaJeii Mmae npaBuabHUNA 12-KyTHUK?
A B B T hi
120 30 54 60 108
CKiTbKM MOJKHA CKJIACTU Pi3HUX HEIPaBUJIbHUX APO0iB, Yy AKUX YKUCEIbHU-
KaMHu 1 3HaMeHHHKaMu € uucaa 3, b, 7, 11, 13, 17?
A b B T i |
30 21 15 42 36
ITpogiBmiu onuryBaunaa 10 3KiHOK ITpo Po3Mip IXHBLOTO B3YTTHA, OTPUMAJIN TaKi
mami: 38; 39; 37; 39; 38; 38; 40; 37; 35; 38. 3HalAiTEF MOAY OTPUMAHUX JAHUX.
A B B T hi
37 39 40 38 36
BoceMepo yuHiB Ha posB’s3yBaHHsS 3agadi BuTpatuiau dac: 12 xB; 8 XB;
9 xB; 17 xB; 10 xB; 11 xB; 7 xB; X XxB. BusHauTe X, AKIIO B CEPEIHHBOMY
OMH yUYeHb Ha PO3B’A3yBaHHA 3amadi surpauaB 10 xB.
A B B r i |
8 10 7 6 igma BigmoBigb
Y Kopobiii 6yJs10 6 3esieHNX KYJIb i KijbKa cuHix. CKiJIbKYM CUHIX KYJb Y KO-

pobr11i, sKIo MOBipHiCTE TOTO, III0 BUOpaHA HABMAHHS KYJIA BUSIBUTHCA

. 3
3eJIEHOI0, TOPiBHIOE E?

A B B T I

4 8 10 2 6

MpaBo ans 6e3onnaTtHOro po3MilLleHHst MiApyYHMKa B Mepexi IHTepHeT mae
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8 Ha maJroHKY a TOUKaM¥ TOKa3aHO HAWBUIITY 1 HANHMYKYY TEeMIepaTy Py ITOBI TP
IPOTSTOM IIePIINX I’ ATH NHiB 6epesHs y micTi A. ITo ropusonTai Bigmiueni gatu,
a II0 BepTUKAJi — TeMnepaTypy HoBiTpa B rpagycax Ilemscia. Koau pisaumnsa
MiKX HaWBUILOI i HAMHMIKYOIO TeMIIepaTypaMU IOBiTps Oyja HaioOiIbIIo0?

A

b

B

r

it

1.03

2.03

3.03

4.03

5.03

9 3aymoBoo 3aBmanHsa 8 3’AcyiiTe cepenuio remieparypy (y °C) B meprri 1’ aTb
IHiB Oepesus B micti A.
A B B T IT
1,5 2 0,5 3 3,5
10 Cepen yuniB 9 Kaacy IpoBeu ONUTYBAHHSA: CKLIBKY Yacy BUTPAYAIOTh BOHU
IIOAHA Ha BUKOHAHHS JOMAIIHLOTO 3aBAaHHSA. Pe3dylbTaTH ONUTYBAaHHS
IOJAaHO Yy BUIVIAAL ricrorpamu, 300pakeHol Ha MaJIOHKY 0. YKaXiTh Moay
IaHol BuOipKH.
A b B r I
1 rog 1 rox 30 xB 1 rox 45 xB 2 rop, 2rox 30 xB
11 3a ymosor 3aBganua 10 3’sacyiiTe posMax BUOIpKHU.
A B B hi |
6 1,75 3 2 2,5
6 A
5-e
4 ° A 8
© 3 27
8 2 ° > 6
1o o ° v
=0 s°
g -2 % 4
o -3 =
=1 -4 ® &d 2 |
-
-7 * 11 e
12 3 4 5 0,75 1.5 1,75 2 25
HOui 6epesus Yac y roguHax
Max. a Maax. 6

12 13 10 yumis, mo Opaiu yuacTb y palioHHiN olxiMmiafi, TpPoe mocijanu mpusosi
micra. Is mux 10 yuHiB HaBMaHHS BUOMPAIOTH OOHOTrO. fIKa MOBipHiCTH
TOTO, IO BiH CTaB mpU3epPoOM oJimMIriagm?

A

b

B

r

i

0,3

0,7

0,1

0,5

0,4

MpaBo ans 6e3onnaTtHOro po3MilLleHHst MiApyYHVKa B Mepexi IHTepHeT mae
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MnatoH
(427 p. po H. e. — 348 p. o H. e.)

[laBHbOTpeLbKNUIl MUCAUTEND, 3aCHOBHUK
tinocodcbKoi WwWKonu, BigoMoi Ak Akagemis
MnatoHa. OgMH 3 OCHOBOMONOMXHUKIB
eBponencbkoi dinocodii. Y tBopi «Timen»
HaAaB MiCTUYHOTrO 3MiCTy NPaBUIbHUM
MHOTOTrpaHHMKaM, AKi Tenep Ha3uBaTb OO
im'am (xoua 6ynu Bigomi i po MnatoHa).

427

| H. e. 1600 1700 1800 1900

1868

leopriin BopoHui
(1868-1908)

Bigpomuit yKpaiHCbKMI MaTeMaTuK.

Y poboTi «[ocnifKeHHA Npo NpUMiTUBHI
napasnenoefpuy» po3rsHyB 3aN0BHEHHS
N-BUMipHOro €BKNiJ0BOro NpoCcTopy
OAHAKOBWUMM NapanesibHO po3MilleHUMK
ONYKAWMMW MHOFOFPaHHUKAMU —
napanenoegpamu. CborofHi po3nopineHHs
NpOCTOpY Ha OCHOBi Aiarpam BopoHoro
BMKOPMCTOBYIOTb Y KOMN'IOTEPHiN rpadiui,
OioiHxeHepii, poboToTexHili, kpuctanorpadii,
kapTorpadii, nporpamyBaHHi ToLL0.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHVKa B Mepexi [HTepHeT mae
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PO3AIN 4

MHOrOrPAHHUKM
MHOrorpaHHMKM CTaHOBNATb, MOXHA CKa3aTy,
LEHTPaNbHUI NPeAMET CTepeoMeTpii.
0. AnekcaHopos
MHOrorPAHHUKM

TA IX EJIEMEHTU.
OnNVYKNI MHOTOrPAHHUKM

Mpuzmu

Mipamigu

MPABMABHI MHOTOFPAHHUKK

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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BbyaiBHMUTBO

CTBOpPEHHS OCHOBHUX MOHAIB BUPOOHNYOro
i HEBUPOOHNYOrO MNPU3HAYEHHS.

Mpomucnose XUTnoBo-UMBINbHE

OyAiBHULTBO OyAiBHULTBO
I

TpaHcnopTHe

OyaiBHULTBO

MATEMATUKA
B MOIA NPODECII
v
EHEPrETUKA | TENNIOTEXHIKA

BnBYEHHS Ta BUKOPUCTAHHS EHEPreTUYHUX | TEMTOBUX PECYPCIB 3 METOIO
BUPOONEHHs, NepeTBOPEHHS, Nepenadi i po3noainy eHeprii Ta Tenna.

MpoekTyBaHHSA EHEproMeHemKMeHT TpchnogTyBaHﬂ_g
efiekTpoMepex TennaoBoOi eHeprii
BigHoBnoBaHa B B
eHepreTmnka S—
HHE BH
H B HH

MpaBo ans 6esonnaTHOro po3MmilLeHHs MigpyYHMKa B Mepexi IHTepHeT mae
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8§ 16. MHOrOrPAHHUK TA NOT0 ENEMEHTH.
OnYKAI MHOTOrPAHHUKMW

Bu Bixe smaere, mo reomerpuuHa (Qirypa — OyAb-Ka MHOMKHUHA TOUYOK:
CcKiHueHHa ab0 HeCKiHUeHHAa, Ha IJIOIMHI abo B mpoctopi. Hagaai BuBuaTmmMemMo
BJIACTUBOCTI iryp, AKi Ha3UBAIOTb 2COMEMPULHUMU MILAMU.

Ha inTyiTuBHOMY DiBHI MOHATTS Mijla POSKPUBAIOTDH TaKi MaTOHKY (Maj. 86).

He Tina Tina

—

Mau. 86

HpI/II{JIaUILOM reoOMeTPUYHOTO Tijsa € KYob D, c,
(man. 87). oro moBepXHA CKJIAMAETHCA 3 IIIECTHU
piBHuUx KBazapartiB. IloBepxHa Kyba momijise Bech
IpOCTip Ha ABi MPOCTOPOBi 00JIacTi: BHYTPINIHIO
(oOMmerxeny) Ta 30BHimIHIO (HeoOMme:keHY). Ky0
€ 00’emfHaHHAM HOro IOBEPXHiI I 00OMe:KyBaHOI g
HeI0 BHYTPIMIHBLOI IpocTopoBoi obiacti. Kokue AL B
reoMeTPUYHE TijIo Ma€e AedKy IIOBEePXHIO Ta o0Me-

JKeHy Hel0 BHYTPIiIIIHIO IPOCTOPOBY 06JjacTh. BBa- Mau. 87
JKaeThCs, 110 IPOCTOPOBA 06JIaCTh TEOMETPUIHOTO

Tijla CKJIaJaeThCA 3 OJHOTO «IIIMaTKa», a KOXKHA

TOYKA TeOMETPUUYHOTO Tijla HaJeKUTh HOT0 MIPOo-

CTOPOBi# o6JiacTi a60 MOBepxHi.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Po3nin 4. MHOTOrPAHHUKM

Koxkma mpusma, mipamiga, muiaiHAp, KOHYC,

KyJi — IIe reOMeTpudYHi Tija. A miocka ¢irypa,
JiHisi, TOBEPXHA — He Tijia, 60 BOHU He MAalOTh
mpocTopoBUX obJiacTeii. He BBasKaOTh reoMeTPIY-
HUM TiJIOM TaK0K 00’ € JTHAHHSA JBOX KYy0iB 31 CIijb-
HUM pebpom (Masi. 88), 60 g dirypa mictuTh aBi
pos’emHaHi IPOCTOPOBi 00J1acTi, a He OgHY.

OcKibKU B reOMeTpii He POSTIAAAAIOTE IHITINX

TiJI, KpiM reOMeTPpUYHUX, TO IX YaCTO HA3UBAaIOTh
IPOCTO MilaAMU.
Veci reomerpuuni Qirypu MoskHa Kjaacu@ikyBaTU Tak.

TPaHHUK, HA3WBAIOTh 2PAHAMU, CTOPOHY I'Da-
Hell — pebpamu, a iXHi KiHII — gepwunamu
MHOz02paHHUKa. Bigpisok, AKRMI cmosyyae
IBi BepIImHU, III0 HEe HaJE)XaTh OJHIN rpa-
Hi, — Odiazonanv mHozozparnHura (Maj. 90).

Ka — YOTHDH.
MHOTOTPaHHUKY OYBAIOTh ONYK.Ji Ta HEONYKJLL.

OnykJanii MHOIOTPAHHUK PO3MIILIEHUH 3 OJHO-
ro OOKY BiJ IJIOMIMHU OYAb-AKOI MOT0 I'paHi.

T'eomeTpuuHi (irypu

ILnocki

T'eomerpuune Tijo,
IOBEePXHA AKOTO CKJa-
OAETHCA 3 MHOTOKYTHU- MHuororpanHUKu
KiB, Ha3UBAIOTh MHOTO-
rpaHHHKOM (Maj. 89).

<3

Maui. 89

MHOTOKYTHUKH, SKi 0OMEXYIOTh MHOIO-

Haiimenrire umncyiio rpaneii MHOTOTrpPaHHIU-

Ak i 6araro iHmIKMX reoMeTpuUHUX Qiryp,

Ammmmm ———

Maun. 88

Hennocki

He Tina

He mHOrOrpaHHUKU

_____ rpaHb

_____ miaroHaJsib

Ky06 i Terpaeap — OnyKJii MHOTOTPAaHHUKMN.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae

Maim. 90

MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



& 16. MHOrOrPAHHMK TA 11010 ENEMEHTW. ONYKNT MHOTOTPAHHUKM 139

MuororpanHUK, AKUN Ma€ JINIITe YOTUPY I'PaHi,
Ha3MBAaIOTh TeTpaexpom (rper. 1e1pol — vyoTupu,
edpo. — rpamb). Ko Bei pedpa Terpaeapa pis-
Hi, ior0 Ha3WMBaIOTh NMPAaBUJIBHUM TETPaeapoM
(mag. 91).

Mau. 91

IIpukiangy HEOTYKJINX MHOTOIPAaHHUKIB HaBeAeHi
Ha MaJIIOHKY 92.

SKIO IMOBEepPXHI0O MHOTOTPAHHMKA PO3pPisaTu 1o
KiIBKOX #ioro pedbpax i posropHyTH Ha ILJIOIMUHI, TO
MaTHUMEMO P0320pMmKYy MHOTOrpaHHUKA. IloBepxHIO
OTHOTO ¥ TOT0 CaMOT0 MHOTOTPAHHUKA MOYKHA PO3-
ropayTH mo-pissomy. Ha mamronky 93 nogani meaki

pOSTOpTKHU Ky0da. Mau. 92
- ILromiero moBepxHi MHOTOTPAHHUKA HA3UBAIOTh
| | | - CyMy ILJIOIIl yCiX IIOT0 TpaHeli; BOHA MOPiBHIOE

— MJIOIIi POBTOPTKU JAaHOTO MHOTOTPAHHUKA.
Mag. 93

IIpoBenemo mociig:keHHA, sKe Koauch 3aivicauB JI. Eitnep. BusHauumo mjisa
MHOTOTPaHHUKIB, 300paskeHux y Tadbauili 4, KinbKicTh BepiuH (B), rpaneii (1)
i pedep (P). IIpogoB:KTe aHAJOTIUHI AOCiAKEeHHA IJId iHIIIUX MHOTOTPDAHHUKIB,
BUKOHYIOUM 3aBmaHHa Ne 572 Ha c. 145.

Tabauus 4
Dirypu Bepmun (B) | I'paneii (I') | Pe6ep (P) B+TI-P
8 6 12 2
10 7 15 2

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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140 Po3nin 4. MHOTOrPAHHUKM

ITomiuene BamMu cHiBBigHOIIIEHHS MiXK umcjoMm BepiiuH B, rpaneii I' i pebep P
JI. Eiisnep chopMyIIOBaB y BUTJISAI TEOPEMU, ITT0 CTaJIa OTHIEIO 3 IIePIITNX TEOPEM
TOIIOJIOTiI — Ba’KJMBOI rajysi MaTeMaTuKU.

IlepeBipTe 1ie TBepI:KeHHSA IJA Kyba if TeTpaempa. Uu TpaBUJIBHUM € Iie
TBEePIKEeHHS OJId MHOTOTPAHHUKIB, 300parkeHUX Ha MaJIIOHKY 927?

3 pisaumu, iHOAlI AysKe CKJIAOHUMM, MaTe-

51 6yab-SIKOTO oIy~ piaJbHUMEU MOJEJNAMH MHOTOTPAHHUKIB MalOTh
KJIOTO MHOTOT'PaHHUKA cIpaBy KaMeHApi, Tecyi, nLIipyBaIbHUKY, CTPY-
B+T-—-P=2. TaJIbHUKU, TPAHYBAJIbHUKU, MiHepaJoTu, KPU-

crasiorpadu Ta iHIm cremiamgicTu.

Hanpuksiaz, cTosap MoaHA POOUTH AeCATKY feTajiell y BUTJIALL HalipisHOMa-
HiTHIIIIX MHOTOTPAaHHMKIB. EKCKaBaTOPHUKY PUIOTH Pi3HIi TpaHIel, KOTJI0BaHU!
Ta iHIIL BUIMKM TaKOXK IepeBaKHO Y BUTJISAAI MHOTrorpaHHUKiB. daxiBIii xap-
YOBOI MPOMMCIOBOCTI y (DOpPMi Pi3HWX BUAIB MHOTOTPAHHUKIB I'OTYIOTH CTPABU
Ta MOJal0Th iX A0 cToay (maJ. 94).

Mau. 95 Mai. 96

Bigomuii uecbKuii mucbMeHHUK Kapen Hamek, 03HATOMUBIIINCE i3 KpuCcTaJIaMU
Ta 3PO3YMIiBIIIU IX POJIb Y KUTTI JI0Ael, IPOCIIiBaB iM BeIUKUI I'IMH — CJIOBOM
i mamonkom (Majy. 96): «I B sropgmHi 3axoBaHa cuja Kpucrasisaiii... Yucio
i ¢phaHTaBisA, 3aKOH i JOCTATOK — OChH *KMBi, TBOPUi CUJIM IPUPOAU: HE CUIITH
Oi 3eMJel0 JepeBOM, a CTBOPIOBATH KPHCTAJU ¥ imei, och 1Mo o3Hadae OyTu
pasom i3 mpupogoro!»

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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11106 maBuUMTHCA TIPABUJIBHO, HAOYHO i IMIBUAKO KPECJIUTU MHOTOTPAHHUKU
(xky0, TpaBUJIBbHY TPUKYTHY MIPU3MY i TPaBUJIbHY TPUKYTHY Mipamigy), MOKHA
BUKOHATHU KiJTbKa 300pa’keHb 3a TOTOBUMU I1abJIOHAMY, HaBeIeHUMU Ha MaJi. 97.

Maun. 97

PisHi cmocobu 300pakeHHs HNPOCTOPOBUX (iryp Ha IJIOIWHI PO3TISLAOTH
y KpecJeHHi i B HapucHiii reomerpii. Ix BuKopucTOBYIOTE apXiTeKTOPH, iHMKEHE-
pu, OyaiBenbHUKU, AudaliHepu Ta iHiri ¢gaxisii. JocuTs yacTo iM JOBOAUTHCS
00’eqHYyBaTH MEeKiJbKa MHOTOTPAaHHUKIB abo pos’egHyBaTu ix um pospisaTu.

Y mobyTi MU TaKOX YacTO BUKOHYEMO aHAJOriuHi mii, HaAIpuKJIazm, pos-
pisaemo maciso um TopT (Mas. 98), moposoH uu miHomiaact (MmaJsa. 99).

Mau. 98 Mau. 99

¥V 10 xaaci Bu HaBumncs OyayBaTu mepepisu
mapaJjeJieniinesa i Terpaeapa pisHUMH ILJIOIHMHA-
Mu. 3rafaeMo, Io Ha3WBAIOTh IIepepisoM MHOIO- B, P C

rpaHHUKA.
Sxmro mpuHaiMHI ABI TOYKM MHOTOTDAHHUKA T
posmilteHi mo pisHi 60KU Big AesKOl IJIOITNHU, TO
114 IIONTMHA IIepeTHHAE Ileil MHOTOTPAaHHUK. 11 Ha-
3UBAIOTh CiYHOI0 NJOWUHOI, & MHOKUHY TOYOK,
CHiTBHUX [JIs1 MHOTOTPAaHHWKA Ta CiYHOI MJIOIIH- B L !
HU, — Nnepepi3om MH0202PAHHUKA ITI€I0 ILJIOITUHOIO. N \
Ha masonky 100 sobpaskeno kyo ABCDA,B,C,D, N L
i ciuny muomuny O. IIITOCKUHA YOTUPUKYTHUK A D
KPTL — muepepi3 gaHOTO MHOTOTPAaHHUKA ILJIO-
muHoio 0. Ha mamfouky 101, a ciuna miromuHa o
nepeTuHae Kyo0 mo TpukyTtHurky KPT. Maza. 100
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Ha mamronky 101, 6 3o06paxxeno Terpaenp ABCD
i ciury miommHy w; X mepepis — YOTUPUKYTHUK
KPTL.

IIpocrimri mepepisu BUKOHYIOTH, BUKOPMCTOBY-
I0YM aKcioMu cTepeoMeTpil Ta TeopeMu IIPO Iapa- B Ry s
JeJbHICTh OpaAMUX i miaomiuH. asa cKIagHIimmx <KL
BUIIAJKiB BUKOPHUCTOBYIOTH CIIeIliaJIbHI METOI! II0-

OymoBU TepepisiB, 30KpeMa MeTOoJ CJIiTiB.

Merop caigis. Haragaemo, 1o npamy, mo sakii

ciuHa MJIOIMWHA IIepeTHHaE IJIOmuHy P, HasuBa-

o
a
IOTh cJIimoM ciuHOl maomuHY B rromuHi P. Touka,
y AKi# ciuHaA maoIMHa mepeTUHAE IPAMY, — CJIiT Q\
CiuHOI ILTOIMWHU HAa ITilf IPAMiii.
IIpurnaod. IlobyayiiTe iepepis MHOTOTpaHHUKA
ABCD njoLnHOIO, II0 IPOXOAUTEL Yeped BHYTPIII- B ’ D
Hi Touku M, N, P pebep AD, AB, DC Bifgmosinmo
(mam. 102). ‘{
Posé’asanns. Ockinbku touku M i P jexxarb
C
0

B oxHi¥ muomuHi (rpaui ADC), ToO MOKeMO CIIOJIY Y-
Ty ixX Bigpiskom MP i oTpuMaemMo JiHiI0 IEpeTuHY
ciunoi muommuaM 3 miomuHow ADC. Amagoriuno
Bigpisok MN — niHiA mepeTwHy CiYHOI TJIOIWHYI
3 miomuuoio ADB (man. 103).

IITo6 mobyayBaTu iHIIL CTOPOHM IITYKAHOTO IIe-

pepisy, 3HageMo TOUKY, y AKifl ciuHa mjaomimHa 4
MNP neperunae pedopo CB. M

IIpami M N i DB nesxkaThb B OIHIiN ILJI0IITKUHI (Tpa- N
Hi ABD) i meperuHamoThea B Toulli O. OcKimTbKHT
Tourka O i Touka P Jjie;kaTh B OOHIN IJIONUHI (Tpa- D B
ui BDC), To iX MOKHA cmoayuuTu Bigpiskom OP.
Maewmo cuipg ciunoi mormuuau B 1oiuui BCD — P

C

upamy PO. Boua meperunae pe6po BC MHOTOTpDaHHU-

ka B Touri K (maja. 104). Conomyunmo Touku K i N, Maur. 102
10 Jieskath B rpadi ABC. Horupurytank MNKP —

rmepepis JaHOTO MHOTOTPAHHHUKA ILJIOIUHOIO, IO

IpoxXoauTh uepe3 Touku M, N, P (maux. 105).

Maax. 101

A

l\
N

D B

P
Cc

Mau. 103 Mau. 104 Mau. 105
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3eeprimv yeazy! Tourku nepeTnHy ciuHOl IJIOIUHY 3 pe6paMy MHOTOTDaH-
HUKAa € BePIINHAMY MHOTOKYTHUKA, 1110 YTBOPIOETHCA B IIEpePidi MHOTOTpaHHUKA
naHo IIoImuHo0. CTOpoHAMHU OO0 MHOTOKYTHHUKA OyAyTh BiApis3KH, 110 HAa-
JeXKaTh TPAHAM MHOTOTDAHHUKA.

11 MHOTOTPAHHUKIB, 1110 MAIOTh OiJIBITY KiJIbKicTh pebep, AJId 3HaXOAKeHH A
caigy ciuHOI IJIOMMHW B OCHOBI MHOTOTPaHHWKA JOIIJIBHO BUKOPUCTOBYBATH
napaJiesibHe UM IeHTpaJibHe IIPOeKTyBaHHA 3aJaHUX TOUYOK Ha pedpa OCHOBU.

NepesBipTe cebe

IITo masuBaioTs, MHOTOrpaHHUKOM? HasBiTh #oro ememMeHTH.

H fIxi Buau MHOrorpaHHWKiB BaM Bimomi?

E] ki MHEOrOrpaEHMKN HA3WBAIOTH OIYKJINMH, a AKi — HEOTyKJIUMu?
IITo masuBaiOTH MJIOIIEIO ITOBEPXHI MHOTOTDAHHUKA?

EH Cdopmymioiite Teopemy Eitnepa mIpo MHOTOTPaHHUKH.

BuKoHaeMo pasom

1) Muororpanauk mMae 9 pebep. loBenits, 110
Moro rpaHHIo He MOXKe OyTH I’ ATUKYTHHUK.

Po3B’a3AHHA. TIpunycTrMoO, II[0 MHOT'OTPAHHUK MAae€
I’ ATUKYTHY TPaHb, TOAI 3 KOKHOI BEPITUHU

miei rpaHi BUXOAUTHL NPUHAWMHI IO OJHOMY Mag. 106
pe6py (mast. 106).

Taxuit MHOTOrpaHHUK Mae He MeHIe 10 pebep D, C,
(5 ocuoB Ta 5 0iunmx). Tob6TO, AKIIIO MHOTIO- |

rpaHHUK Ma€ TiabKku 9 pebep, TO OT0 rPAHHIO Ay : B T
He MOKe OyTH I’ ATUKYTHUK. K '

2) ITob6ynyiiTe mepepis kyba ABCDA,B,C,D, mio- D P
IUHOIO, II10 IPOXOAUTh uepes Touku K, P, T — A c
cepenunu pedep A, B,, BB, i B,C, (man. 107, a). A %

Po3s'a3aHHA. Touxku K i P jiexkaTh y IJIOLUHI rpaHi a
ABB,A, ryb6a i B ciunit miuomwuni (man. 107, 0). D, c
Orike, Ii TJIOMUHU TEPETUHAIOTHCA IO IPA- . 1
mit KP. CiuHa ILTOIIMHA MepeTuHae KBaapaT A, K T
ABB,A, no Bigpisky KP. Auajoriuno mepe- %
KOHy€eMOCs, IO ABi imimi rpanHi Kyba ciuna i
IJIOIMHA IepeTuHae 1o Biapiskax KT i TP. ,D _____ L C
ITo6ynyBaBIIu ix, gicranemo TpukyTHUK KPT.

Ile i € mykanuii mepepis. A B

3) Ha 6iunux pebpax AA,, BB, i CC, npaAMOKYyTHO- 0

ro napaneneninena ABCDA,B,C,D, naHO TOYKHT Mau. 107
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M, N i P BigmoBigao (mas. 108, a). IloOynyiiTe mepepis mapaJieseninena
TJIOIITUHOIO, ITI0 IIPOXOAUTH uepes Touku M, N i P.
Po3g'a3aHHA. TIoOyayemo ciif ciuHOl ILIOIMMHM HA IJION[MHI HUMXHLOI OCHOBU

MIPU3MU.

e Touxku M i N nexxatsby rpani AA,B;B. IIpoegemo ipamy M N [0 mepeTUuHy
3 mpamo AB. Orpumaemo Toukry O, 1110 HAJIEXKUTH cainy (man. 108, 6).

e Touku N i P nexxars y rpaui CC,B;B. IlpoBenemo npamy NP no mepe-
Tuny 3 npsamoio BC. Orpumaemo Touky O,, 1110 HAJEKUTH CIITY.

e IIposegemo mpamy 0,0, — cJiif ciguHOI MJIOIMMHY HA MJIOMIWHI HUYKHBOI
OCHOBU IIPU3MU.

e IIpama O,0, neperunae cropony AD B Touri L, a cropory CD — B Tou-
mi K (man. 108, 8). 3’eqnaemo Touku L i K, OCKiJIbKM BOHU JIieKaThb
B onHiit rpani ABCD. Ananoriutno orpumyemo Biapisku LM i KP. Maemo
m’aTuKyTHUK KLMNP — miykauuii mepepis.

B, c, B, c, B, c,

‘N W Iy
Af——p, A1, A,

p ~F NN

I S O S N "N o B O 0
My My s M
A D 0./A D Oyya—1 D

a 0

Mas. 108

BuKoHanTe yCHO

564. HaBeniTh npuKJIagyu MHOIOIPAHHNKIB 3 HABKOJIMIIIHLOIO cepemoBuina. ki
3 HUX OIYKJi, a AKI — HeomyKJi?

565. Yu 3aBkau 00’ egHAHHA ONYKJINX (PIiryp € piryporo omykJiown?

566. HasBiTh MHOTOTPAaHHUK, AKUI Mae HaMeHITy KiJbKicTh rpaHeii. CKinbKU
Yy HBOTO BepIuH; pedep?

567. Ckinbku BepIuH, pedep i rpaneit Mmae Ky06?

568. Pebpo Kyba mopiBHOE a. YoMy MOPiBHIOE ILJIOIA HOTO IIOBEPXHi?

569. Ilroma moBepxHi Ky0a mopiBHioe 6 nv2. 3HAWITH MOBKUHY HOro pedpa.

A

570. 306pasiTh Ky0, pebpo axoro gopiBHioe 4 cM. IIpoBexits miaronasi ogHiel
OCHOBHU i ofHiel Oiunoi rpaui. 3HAUAITE iX HoB:KuHU. [loOyayiiTe miaroHaab
Ky0a i 3HaWiTh il JOBKUHY.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



& 16. MHOrOrPAHHMK TA 11010 ENEMEHTW. ONYKNT MHOTOTPAHHUKM 145

571. IlobynyiiTe NpAMOKYTHUM IIapaJjejielinen, y SKOT0 BHCOTa MeEHIIIA Bif
KOKHOTO pebpa ocHoBu. IloOyayiiTe ioro miaroHanab. 3allTPpUXyHTe HOro
HaMWOiJIbIIy IpaHb.

572, TlepemaJtioiiTe B 30IITUT TAOJIUITIO. ¥ KaKiTh KilbKicTh rpaHeii, pedep i Bep-
IIIWH I8 BIATOBIAHUX MHOTOTPAHHUKIB i IepeKoHalTecd y ClipaBeAJINBOCTI
Teopemu Eiiiepa mjda KOKHOTO 3 HUX.

®dirypa

v

Bepmuau

I'pani

Peopa

B+TI-P

573. HamauioliTe MHOTOTPAHHUK, SKUH Mae 4 rpani. CKiibKu pebep i BepiuH
BiH mae? fIK Ha3WBAIOTh TAKUIl MHOTOTPAHHUK?

574. HamaJsioliTe MHOTOTPAHHUK, AKUN Mae O rpaHeit i 5 BepmmH. CKinbKH®
pebep BiH mae?

575. HamauioliTe MHOTOTPDAaHHUK, SKUM Mae 5 rpameit i 6 Bepmuu. CKiabKHU
pebep BiH mae?

576. Big mepes’aHoro Ky0a BiAIMIAIN OSUH TPU-
rpaaHuii KyT (MaJ. 109). YcranoBiTh, CKiIbKHT
BepIIUH, pebep i rpaHeil Mae KOYKEH 3 yTBO-
peHux MHororpaHHukiB. IlepeBipTe, uu Bu-
KOHYETBhCA IJIA HUX TeopeMma Eiinepa.

577. Terpaenp Mmae yoTupu TpurpanHi KyTu. CKiirb-
KU TPUTPAHHUX KYTiB 3aJUIITUTHC, AKIIO Bil
TeTpaeapa BiapisaTu: a) oAWH TPUTPAHHUN
KyT; 0) IBa TPUTPAHHI KYyTH; B) TPU TPUTPAHHI Mau. 109
KyTu. HamamroiiTe xoua 6 OOUH 3 YTBOPEHUX
MHOTOTPAHHUKIB.

578. VY Bac € 100 masieHbKUX KyOUKiB. CKiIbKY KyOMKiB TOTPi6HO BUKOPUCTATH,
100 CKJIACTH 3 HUX OUWH Ky0 HaNOiJIBIIOro posmipy?

579. HamaJsiofiTe po3rOpTKY IIPABUJIBHOTO TeTpaenpa, MOBMKUHa pebdpa AKOTo
IopiBHIOE 2 cM. S3HAWAITH IJIOITY POSTOPTKH.
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V1 580. (3HO, 2010). Ha mamrounky 110 300pakeHO pOSTOPTKY MHOTOT'DAaHHUKA.
Busnaure KinbkicTh foro pebep.

a 0
Mau. 110

581. Ilno1a moBepXHi IPAaBUILHOTO TeTPaeapa — 36+/3 cm?. 3HAUIITh JOBKUHY
oro pebpa.

582. Pebpo Kyba mopiBHIOE a. 3HAUAITH BiICTAHb MijK HOTO: a) MPOTUJIEIKHUMU
rpaHaMu; 0) TPOTHJIEKHUMU pedpaMu; B) HaAWOJIMIKUYMMU BePIINHAMU;
I) Ha#WBiAgaJeHIIIIIMY BepIINHAMU.

583. Pebpo xy0a mopiBHIOE a. S3HAUIITEL JOBKUHY HOTO AiaroHaui.

584. Ilmomii TppOX rpaHell mapaJjesenimnena AOPiBHIOIOTHL Bimmoiguo 2 M2,
3 m? i 4 m2. 3HalAiTh IJIOITY Oro MOBEPXHi.

585. Pebpo omHoro Kyba B 3 pasu OijbIire 3a pebpo Apyroro. SIK BigHOCATBHCA
TJIOIIi MOBEPXOHb IUX KYy0OiB?

586. Sk BigHOCATHCA MOBKUHU pPebep JBOX MPABUJIBHUX TeTPaenpiB, AKIIO
IJIOIII IX ITOBEPXOHB JOPiBHIOIOTHL S; i S,?

587. 300pasity ABi Qirypu Ta posmicTiTh iX Tak, 1m100: a) ix 06’exHaHHSA 0yJ0
TioMm; 0) ix Imepepis OyB Tiom; B) ix 00’emHaHHA He OyJ0 TijoM; T) ixX
mnepepis He OyB TijgoM.

588. Touka K — cepenuna pebpa AD terpaeapa ABCD. IloGynyiiTe mepepis
TeTpaeapa IJIOIUHOIO, IO IPOXOAuTh yepe3 Touku B, C i K.

589. llos:xxkuHa pebpa MPaBUJIBHOTO TeTpaeapa MopiBHIoe a. [lobymyiiTe ioro
mepepis IJIOMIMHOIO, IO IIPOXOAUTH Uepe3 cepeluHU TPhOX pebep, AKi
BUXOIATH 3 OnHiel Bepmnuu. SHAUAITL IIePUMETP i IIJIOIMIIY IIepepisy.

590. HoBKkuMHU TPHOX pedep HMPAMOKYTHOTO IlapaJiejelimena, IO BUXOAATH
3 OfHi€l BepIUHU, MOPiBHIOITH 6 cM, 6 cm i 8 cm. IlobGyayiiTe mepepis
mapaJjieJielrineia IJIOIIUHOIO, KA IPOXOAUTH Yepe3 cepeIuHu ITuxX pedep,
i 3HANAiTHL HIOTO IIEePUMETP.

591. IToOynyiiTe mepepis npAaMokyTHOTO napaseneninena ABCDA,B,C,D, nuioiiu-
HOIO0, AKa IPOXOAUTD uepes: a) Touku A, B; i D;; 6) Touku A, C Ta cepeiuHy
peopa DD,.

592. lano Ky6 ABCDA,B,C,D,. Ilo6yayiiTe mepepis iioro IJIOIIUHOIO, AKa
IPOXOAUTEL ueped Touku A, B, i C. 3HalAiTh IepuMeTp mepepisy, AKII0
AB =5 mom.
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V1 593. (3HO, 2010). Ha manionkax (1—4) 3o6pakeHo Ky0 i Tpu TOYKHU, IO PO3-
mimieni y BepmnHax Ky0a abo € cepegmHamMu ioro pebdep. ¥YCTaHOBIiTH
BiAMOBiAHICTS, MisK KOKHUM MaJIIOHKOM Ta HasBowo ¢irypu (A-II), aka
€ mepepidoM Kyba MJIOIMHOIO, 110 IPOXOAUTEH Uepe3 TPU 3aJAaHUX TOUKH.

pm———— ———— Prr—— of----

A TpuKyTHUK

b IlpaMOKYTHUK
B Tpamemia

I' I’arukyTHUK
I, Pom6

594. HaxpeciiTe Terpaeapu (maa. 111) B somuri. ITobyayiiTe ix mepepiswu,

595.

596.

597.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae

10 IIPOXOIATH uepeld Touku E, F, H.

D M
. 1
F i
B A
A C
C H
Maua. 111
ABCD — mnpaBuJIbHUHN TeTpaenp; Touku K

i P — cepenunn #ioro pedep AB i BC. 3Haii-
IiTh IIepUMETP IIepepisy JaHOTO TeTpaeapa
IJIOIITUHO0, KA IMIPOXOIUTH uepes TOuKu K,
P i D, akmo AB = 10 cMm.

Hnsa mgiTeii, o qoBruil yac nepedyBaOTh y JIi-
KapHi, BOJOHTEPHU IIiATOTYBaJN MMOJAPYHKIU-
CIOPIPU3N Y BUTJIALL «BEJUKUX IYKEPOK»
(mas. 112). Cuopo0byiiTe 3po0UTU 3MEHIIEeHY
KOITif0 POBTOPTKY TAKOTO MHOTOTPAaHHUKA. 3a
OasKaHHSIM 3p00iTh i B MOJapyHOK-CIOPIIPU3
IS JIOOWHU, SKa I[OT0 ITOTPEOyE.

Ha mamronky 113 300parkeHo KOHTeHHeD AJIs
PO3IiIBHOrO 300Py CMITTSA, AKWIT BCTAHOBJIIO-
10T Ois TexHiunOi 6yxiBmi. Moro posmipu:

L3 L E
(=2 ]

5= 2000 0058
e ) g

P

60 30

60

50

170
Maxn. 113
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598.

Po3nin 4. MHOTOrPAHHUKM

170 x 80 x 120 cm. Buaumi uacTuHu KoHTeliHepa (apOyIOTh BiAIOBimHIMU
KOJIbOpaMu, a HeBUAUMI — uopHOio (papboro. CKijgbku (papdu KOIKHOTO
KOJIBOPY IIOTPiOHO, 1100 mepedapoyBatu 100 Takmx KOHTelHepiB oguH
pas, akmo Ha 1 m? moBepxHi #ge 120 r dapbu? Bigxomu Ta BTpaTH 1IO-
KPUBAIOTHLCA OTBOPAMMU.

IIpakTuune 3aBmauna. Ha manouaky 114 300paskeHO PO3TOPTKU MHOTO-
rPaHHUKIB. YCTAaHOBIThH, AKi 3 HUX MOXKYTh OYTH PO3TOPTKOI0 Kyba. Bu-
pi’KTe 3 IYIKOro mamepy OAHY 3 IINX PO3rOPTOK i 3po0iTh Momesb Kyoda.

599.

Maun. 114

IIpakTuune 3aBganasa. CTBOPiITh KiJbKa PiSHUX POSTOPTOK TeTpaezpa.
BupiskTe 3 mymkKoro mamepy OAHY 3 IIMX PO3TOPTOK i 3pobiTh MoOmeab
TeTpaeznpa.

BnpaBu gna noBTOpeHHsA

600.

601.
602.

603.

SHAULITh CKAJAPHUI J0OYTOK BEKTOPiB 4 i b, AKIIO:

a) d=(3;4;5), b=(-3;4;5);

6) a=(1;2;3), b=(-10;5).

3HalmiTh cepenuny Biapiska MN, akmo M(2; 4; —8), a N(—2; 6; 0).
3HalaiTh nepumerp TPpUKyTHUKA ABC, AKINO HOT0 BEPITNHU JIEMKATH Y TOU-
kax A(0; 4; 0), B(4; 0; 0) i C(0; 0; 4).

JlikyBanbpHuii 3aci6 «lipumunuk» (manx. 115) —

apKyII IIYIKOro mamepy po3mipom 8x12,5 cm,

BKPUTHH IITapPOM 3HEKUPEHOTO OPOIITKY 3 HaCiHHA . 7 '
ripunii, Tosmuuoio 0,3—0,55 MmMm. XBopoMy IIif 0 f/
yac JiKyBaHHA MOCTAaBUIU 4 TAKUX TipUMUYHUKH.
3’dAcyiiTe, AKYy ILIOINY Tijla XBOPOTro OYJIO BKPUTO Mau. 115
ripunyHuKaMu i AKuii 00’€M ripuuniii 3a MUX yMOB

0yJI0O BUKOPHUCTAHO.
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§ 17. Mpruzmu

§ 17. Mpu3mmn

Axi reomerpuuni ¢Girypu HaragymoTs BaM Ii 06’exTu (Maa. 116)?

Mau. 116

Bcei BoHu MaroTh GopMy IPUSMH — MOPAMOI UM MOXUJIO0I, YOTUPUKYTHOI,

I’ ATUKYTHOI UM MIECTUKYTHOI.

reAvLa |§

Q MuororpaHHUK, Y IKOTO IBi I'paHi — piB-

Hi n-KyTHUKHU, a PeriTa n rpaHei — mapa-
JIeJIOTPaM¥, HA3UBAIOTh N-KYTHO0 IIPU3MOIO

(man. 117).

Mau. 117

149

JBa piBHI n-KyTHUKU, OPO AKi HeThCA B O3HAUEHHi, HABUBAIOTH OCHOBAMU
npusmu. Ix BinnmoBigHi cTOpOHU MONapHO mapaJiesibHi (AK IPOTUIEKHI CTOPOHU
napaJjejiorpamMa), TOMY OCHOBHU IIPH3MU JeXaTh y apaJieJbHUX IJIOIWHAX

(o3HAaKa mapaJjeJbHOCTi TJIOIINH).

3aJie;KHO BiJf TOT0, AKUA MHOTOKYTHUK JIE?KUTH B OCHOBi, TPU3My Ha3WUBAIOTh
TPUKYTHOIO, YOTUPUKYTHOIO, I’ ATUKYTHOIO, ..., N-KYTHOIO.

Vi rpani npusmu, AKi He € OCHOBaMU, Ta
pebpa, AKi He € CTOpDOHAMU OCHOB, HA3MBAIOTH
BiATIOBiTHO OiuHUMU Z2PAHAMU Ta OIUHUMU
pebpamu npusmu. Bigpisok, axuii cmoaydae
IBi BepIIMHU IIPU3MU, IO He HAJIEKATh OI-
Hi¥l rpaHi, HABUBAIOTH 0iAZOHALLI0 NPUIMU.

Bucoma npu3mu — BiicTaHb Mi¥K IIJIO-
muHaMu ii ocHOB. BucoTa mpamol mpusMu
IOpiBHIOE MOBMKUHI i1 6iuHoro pedpa.

ITpusmy Has3uBaOThH MPs-
MO0, AKIO ii Oiuni pebpa
MepIeHAUKYJIAPHI [0 ILJIO-
IUH OCHOB. ¥Yci inmIi nmpus-
MU HA3WBAIOTh IMOXUJINMMU.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Ha masronkax 3o00paskeno npamy (masn. 118) i moxuay (man. 119) npusmu.
Jlsia KoykHOI 3eJIeHUM KOJIbOPOM IIOOYA0BAHO OJHY 3 JiaroHasell, a 4ePBOHUM —
OIHY 3 BUCOT.

C
A, !

- V| /¢

E D

Mau. 118

IIpusmu OyBaroTs onykai (man. 120, a)
i nHeonykai (man. 120, 6). [Ipusmy HasUBaOTH
npasuibHow0, AKINO BOHA IIPsAMa Ta il OCHOBOIO
€ MPaBUJbHUN MHOTOKYTHUK.

Vei 6iuni rpani npsaMol Ipu3MM — IPSIMO-
KyTHuku. Ha mamonrky 121 3o0pakeHo mpa-
BUJIbHI TPUKYTHY, YOTUPUKYTHY U IITECTUKYTHY
npusmu. KokHa nmpaBuiabHA TpU3Ma OMYKJIA.
VYei 6iuni rpani nmpaBuabHOI Hpu3MU — pPiBHI Mau. 120
TPAMOKYTHUKMN.

Fommmmm e mm e A — -

Mau. 121

IIpusmy 300paskaroTh BiAHOBiAHO A0 IIPABUJI IIapajebHOTO IIPOEKTYBAHHAI.
Kpamie ii OygyBaTu, IMOYMHAIOYM 3 OCHOBM, TOOTO CIIOUATKY CJIiJ 300pasuTu
BigmoBigumit MHOTOKYTHUK ABCD... . Ilo oguH 6iK Big HJIOIMHYU IIHOTO MHOTO-
KYTHUKa ITPOBOJASATH HapaJiesibHi Binpisku AA,, BB,, CC,, DD, ..., 1110 MalOTh
piBHI goB:kuHU. [[J151 HAouHOCTI 6iuHi pebpa IpaAMOI Ipu3MHU 300PaKAIOTh BEPTH-
KaJIbHUMU BifipisKaMu, a TOXUJIOI MPUSMU — MOXUJIUMU. 3’ €THABIITHN TOCiJOBHO
yTBOpeHi Touku A,, B, C,, i D,,..., oTpuMyioTb MHOTOKYTHUK A,B,C,D,... —
IPYyTy OCHOBY mpuamu. HeBuaumi pebpa 300paKaioTh IITPUXOBUMU JIIHiAMY.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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11106 mBuAKO i HAOYUHO 300pPa3UTU OCHOBU MPU3MHU, MOYKHA BUKOPUCTOBYBATH
Taki mabJ0HU TOOYAOBY Ha KJIITMHKAX TPUKYTHUKA, ITapaJejiorpaMa i ImecTu-
KyTHHKA (Man. 122).

o e e

Mag. 122

ITepepis mpusmu MIOHIMHOIO, IKa IPOXOAUTD Uepes 1i 6iuHe pedpo Ta AiaroHaab
OCHOBU, HAa3UWBAIOTh 0iazoHANLbHUM nepepizom. IliaroHanbHUI Iepepis KOoKHOI
OIpu3MU — IIapajejiorpaM, a IPAMOI MpusMuU — OPAMOKYTHHK (Maja. 123).

Ilepepisu npusmu ILJIOITUHAMY, AKi IIapaJjieJbHi OiuHUM pedpam, — IapaJie-
gorpamu (mMaj. 124), a npAMoOi IpU3MHU — MOPAMOKYTHUKH.

7

o

Mau. 123 Maur. 124 Maua. 125

Ciuna mioniuHa, mapajieibHa OCHOBAM IPU3MHU, IEePETHUHAE ii T0 MHOTOKYT-
HUKY, SKUH HOPiBHIOE ocHOBi (MaJj. 125).

IInourero 6iuHOI MOBEePXHI IPU3MU HA3MBAIOTH CYMYy ILJIOII ycix ii Giu-
HUX T'PaHeMN.

IInomia 6iuHOI MOBEePXHi IPAMOI IPU3MHU JTOPiBHIOE JOOYTKY IepuMeTpa
il OCHOBU Ha BUCOTY:
S;=P- h.
(Cupo0OyiiTe moBecTHu Iie TBEPIKEeHHSA CAMOCTIHHO).
IInoma moBepxHi TpuaMu AOpiBHIOE cymi murorrg ii 6iuHOI mMOBepxHi Ta
IBOX OCHOB:

S. =S, + 28

OCH*®

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Yu MosKHa BBasKaTHU IPU3MOIO 300pakeHn T Ha MaIiOHKY 126 MHOTOTpaHHUK ?

Tak, e — mpusMa, ajie IIOCTaBJeHa Ha
IIpusmy, ocHoOBOIO #AKOI O0iuny rpanb. HasBa ¢irypu He 3aJIe;KUTh
€ IlapaJjeJjiorpaM, HasWBalOTh Bijf TOTO, IK BOHA PO3MiIlleHa B TPOCTOPI.

HapaJIeJIeHiHeJIOM. ’

Vcimicrs rpaneii mapasneneminena — |\
napaJsesorpamu (maa. 127).

Ilapanenerinen, yoTupu rpaHi SKoOro
€ NPAMOKYTHHKAMM, HABUBAIOTH NPL- -~
mum. IR0 Bei mIicTh rpaHeit mapaJie-
Jeminena — MPAMOKYTHUKHU, TO HOTO
HA3UBAIOTh NPAMOKYMHUM napaieseni-
nedom. IlpaBuibHA YOTUPUKYTHA MIPU-
3Ma — OKpeMuil BHUJ NPAMOKYTHOTO IlapaJeJjelnimnesa.

[ SRR Y

Man. 126 Mau. 127

CuiBBigHOIIIEHHA Mi)K PIBHUMHU BUIAMU
IIpamoxkyTHHUII mapaJee- mapaJiesielrinesiB mofaHi Ha cxemi (MaJj. 128).
minen, yci pebpa AKoOro piBHI,
Ha3WBAIOTH KyOOM.

ITapaneneminenu
He npamoryTHi ITpami IToxwnmi
IIpamoryTHi
IIpaBubHI YOTUPUKYTHI IIPU3MU TH1ITi
He xy6u Kyou

Maua. 128

OckinbKU mapaJjieeninen — Iie OKPeMUI BUJ IIPU3MU, TO HOTO0 MOBEPXHIO
3HAXOAATH TaK CaMoO, SIK IOBEPXHIO BiATOBimHOI mpuamm, 30KpeMa ILJIOITY
O0iunoi moBepxHi (S;) i moBepxHi (S,) MpAMOro mapaJjeJjelrinefa BU3HAUYAIOTH
3a (popmyIamu:

S;=P,, ' h, S,=8;+ 28,
Posrisnemo HalBa)KJIUBIIIL 8racmusocmi diazoHaneil napasenenineda.
1. HiaroHasi KOKHOTO mapaJjejerninesa IepeTUHATbCA B OMHIN Toui i mi-
JATBCA I[I€I0 TOYKOIO HaBmia (Mmaj. 129).
2. KBazgpar giaronaji mpsaMOKYTHOI'O IIapaJiejelimena SOPiBHIOE CyMi KBa-
IpaTiB TphoX #oro BumipiB (maja. 130).

AC? = AB? + AD* + AA2,

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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C, D,
B, i “‘\ Al
Clh ______ D
B A
Maua. 129 Mau. 130 Maua. 131

OcraHHe TBepI:KeHHA IIpo Aiaronani mapasesnerinena y XIII crosiTti moBiB
iraniticekkuit matemaTuk Jleonapmo Ilisancekuit (Pidonauui) (man. 131).

Cupo0OyiiTe mOBeCcTH CaMOCTiiHO, II[0 BCi AiaroHaJii IpAMOKYTHOTO IIapaJie-
Jeninena piBHi.

Dopmy IPSIMOKYTHOTIO ITapaJjieseninena MaloTh IEeTJINHT, OPYCKU, KOHTelHepH,
AITUKU IJI OBOYiB i PPYKTiB, MeAKi yIaKOBKU IIPOAYKTIB XapuyBaHHSA, JiKiB
Torio (Mas. 132). 3 HeIPAMOKYTHUMHU IIapajiejellimefaMyd YacTO JOBOAUTHCS
MaTH CIIpaBy MiHepaJjioraMm i Kpuctajorpadam.

Mau. 132

NepesBipTe cebe

IITo masuBaioTs, mpuamoio? HasBiTh e1leMeHTH IPU3MH.

Axuvu 6yBaioTh IPUIMU?

fAxi mpusMu HA3WBAIOTH MPAMUMU? A TPABUILHUMU?

IITo HasmBaOTh AiaroHAJI0 IpusMu? A AiaroHAJBHOIO IJIOIIMHOO; Aia-
TOHAJBbHUM IIepepisoM mpusmum?

Yomy mopiBHIOE 1joIa 6iuHOI moBepxHi MpAMOi mpusMu? A HempsaMoi?
YoMy HOpiBHIOE IJIOIA MOBEPXHi HOBiIbHOI mpuamu?

CoopmyroiiTe o3HaueHHsa mapajeseninena. HassiTe fioro eaeMenTH.
fAxi 6yBarors mapaJeseninenu?

Axwuii mapasieeninen Ha3UBAIOTh TPAMUM ?

CdopmyrioiiTe i 1oBeIiTh BJIACTUBOCTI AiaroHasell IapaJieselrinesa.

> Jw]r]

BRES R

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Po3an 4. MHOrOrPAHHUKM
BuKoHaemo pasom

1) Ilromia moBepxHi MpaBUJIBLHOI YOTUPUKYTHOI mpusmMu gopiBHioe 40 cm?,
a mrorra O6iumoi moBepxHi — 32 cm?. 3HANIITHL BUCOTY IIPU3MU.
Po3B'a3AHHA. TLmomni ABOX OCHOB mpuaMu HopiBHIOOTE 40 — 32 = 8 (cm?), a ox-
Hiei — 4 cm?. Tomy cropora ocHoBu mopiBHIOE 2 cM. ILmoma oguiel 6iunOl
rpani 32 : 4 = 8 (cm?). Ko BucoTa mpusMu AOPiBHIOE /1, TO 2h = 8, 3BigKHU
h =4 (cm).
2) 3HaNIITE IJIOIIY IIOBEPXHi IPAMOKYTHOI'O ITapaJeielrinena, Jiarouaab SKOTo
IOpiBHIOE 5@ cM, a giaronaii 6iunmx rpameii — 13 cm i 15 cwm.
Po3e’asannA. Hexait ABCDA,B,C,D, — IpsAMOKYTHHUH mapaJjeselminesn, y AKOro

DB, =5v10 cm, DC, =13 cm, DA, = 15 cm (man. 133). Ilosrayumo BuMipu
napaJseseninega AD = a, DC = b, DD, = c.

Toni sa reopemoto Ilijaropa DC?=b"+c?,

Bl Cl
DA?=a*+c® i DB?=a*+b’+c®. Orpumaemo
CHCTeMY DiBHAHD A, = D,
@ +b* +¢* =250, P
b* +c* =169, L e
a®+c? =225, N\
Biguasmu Bifx neprroro piBHAHHSA IpyTe i TpeTe, B ‘ L | c
orpumaemo: a? = 81 i b% = 25, Toxi ¢? = 144.
Orsxe, AD =9 ecm, DC = 5 c¢cm, DD, = 12 cwm. \ b
Tomi Sy =P, - h=2(5+9) 12 =336 (cm?). A a D
S.=8;+ 28, Ockinbgu S, =5 -9 =45 (cm?),
1o S, =336 + 2 - 45 = 426 (cm?). Mau. 133

BuKoHaunTe yCcHO
604. HasexiTh mpuKJIagU TijJ 3 HABKOJUIIIHBOTO CEPEIOBUINA, AKi MalOTh GopMy
MIPU3MU.

605. [lTano mpaBUJIbHY TPUKYTHY HpusMy. HoMy AOPiBHIOE ABOTPAHHUMN KYT
mpu: a) pebpi ocHoBm; 0) GiuHOMY Pedpi?

606. Yomy mopiBHIOE TLJIOINA TTOBEPXHiI Ky0a 3 peObpoM 3aBAOBKKHU 2 CM?

607. Tpu monapHoO HellapaJieJbHi pedpa mapaJjejelninena MaOTh TOBKUHU 1 oM,
2 om i 8 nm. 3HAWAITHL CyMy JOBMKHUH yCix pebep mapaJesermimesna.

608. Ilromi TproX rpaHel mapaJeselninena JOpiBHIOTEL 2 cMm?, 3 cm? i 4 cm?.
YoMy moOpiBHIOE ILIOIA MOBEPXHIi mapaJesenimema? A morra 6iuHoi 1mo-
BEpXHi?

609. Ckinpku rpaHeii, pebep i BepiinH Mae I’ ATUKYTHA npusma? 300pasiTs ii.

610. Yu piBHi miaroHan bHI Tepepisdu TpaBUJILHOI YOTUPUKYTHOI npusMu? A mpa-
BUJIBHOI IT’ ATUKYTHOI?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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A

611. ILroma 6iuHOI MOBEePXHi IPABUJIBLHOI TPUKYTHOI Ipu3Mu JOopiBHIOE 48 cm?.
3HAUAITH JOBKUHY OiUHOTO pedpa MPU3Mu, AKIIO JOBKUHA CTOPOHU OCHO-
BU JOpPiBHIOE 4 CM.

612. Ha mamouKy 134 300paskeH0 IPaBUILHY YO-
TUPUKYTHY IPU3MY, CTOPOHA OCHOBU AKOI J10-
piBHIOE a, a OiuHe pedbpo — b. 3HAUIITE:

a) miomry 6iumoi rpami;
0) IIJIOIIly OCHOBI;
B) IJIOIy OiuHOI MOBEPXHi;

I') TJIOIIY IOBEPXHi IPU3MU; 4
r) miaroHaJib OCHOBWU; a
I) miaroHaJsib 6iuHOI rpaHi.

613. ¥V upamiit TpuKyTHi npusMi Bci pedpa piBHI. Mau. 134

ILnoma ii 6iuroi moBepxHi — 27 cm?. 3HalgiTh
IIJIOIITy OCHOBU IIPU3MHU.

614. YV nmpaBuibHiNI YOTUPUKYTHiN mpusMi cTopoHa OcHOBU AopiBHIOE 10 cwm,
a JiaroHajab YTBOPIOE 3 ILIOIMHOIO OCHOBU KyT 60°. YcraHoBiTEH Bigmosiz-
HicTb MiK enemeHTaMu npudmu (1—4) Ta ix uncaoBuM 3HaveHHAM (A—]II).

1 [iaroHaJib OCHOBU A 1043 cm
2 Jliaronanb mpusMu B 10J6 cm
3 Bwucora npusmu B 2042 cum
4 Hiaronaisp 6iunoi rpani I 1042 om

I 107 cm

615. ¥V npaBuiabHil YOTHPUKYTHiM mpusmi miorta ocHoBu mopiBuioe 400 cm?,
a Bucota — 10 cMm. 3HAHAITE IJIOIY AiaroHAJLHOTO IIepepisy.

616. IloOynyiiTe mepepis TpukyTHOI npusmu ABCA,B;C; nIOIMUHOI0, AKa IPO-
XoauTh uepeld Bepinuau A, B i cepenmunuy pebpa A,C;.

617. Tpu rpaHi nmpusMu — piBHI KBajapaTu 3i cTopoHOIO 2 cM, a ABi iHIIMI —
TPUKYTHUKN. HaxkpeciiTs 110 mpusmy Ta ii po3TropTKy.

618. 3HaiiaiTh M0y MOBEPXHi MPAMOKYTHOTO ITapaJiesielineja 3a TpboMa Horo
Bumipamu: a) 10 cm, 16 cm i 22 cm; 0) a, b, c.

619. [lano mapaJjienenines;, KOKHA I'paHb AKOTO0 — pPoMO 3i cTOpPoHOIO a i Ky-
TOM 0. S3HAUIITH IJIOIY HOTO IMOBEPXHi.

620. 3uaiigiTh giaroHaJsi IPAMOKYTHOrO HapaJjejelineaa, BUMipu SKOTO — 3 CM,
4cmil2cm.

621. 3HAKAITH MJIOIIY ITOBEPXHi IPAMOKYTHOTO IIapaJiesemninena, BUMipu SKO-
o —4cm,4cmil0cm.

622. PeOpa npAMOKYTHOTO ITapaJjiesieninena mponopiitiai uncaam 1, 2 i 3. 3uaii-
IiTh IX JOBMKMHM, SKIIO ILIOINA MOr'o IMOBepXHi gopiBHIoe 550 cm2.

623. Poamipu nmeraumaum — 250 X 120 X 65 mm. 3HaAHAITE BigcTaub MixK Ii Hali-
BigmaJeHiIIuMy TOUKAaMU.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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624.

625.
] 626.

627.

628.

629.

630.

b

631.
632.
633.

634.

Po3nin 4. MHOTOrPAHHUKM

ILromi TphOX I'paHell MPAMOKYTHOIO IIapaJjiejelinesa JopiBHIIT 42 cm?,
72 cm? i 84 cm?. 3HAKAITEL HOBKUHU HOro pebep.

SHaAWIITh JOBKUHY AiarouHaji Kyba, pedbpo siKOTo JOPiBHIOE da.

(3HO, 2010). Heper’auuii 6pycok Mae GopMy TPAMOKYTHOTO IIapajee-
ninema 3 Bumipamu 10 cm, 20 cm, 80 cm. Crinbku Jaky moTpibHO AJIsA
TOTO, 11100 OAWH Pa3 MOKPUTH HUM YCIO TTOBEPXHIO IIHOTO OPyCKa, AKIIO
na 1 m? Burpauaerbca 100 r garky?

s mpoBeleHHsA 3MaraHb 3 HACTIIBHUX irop y Tabopi BiATIOYMHKY BHU-
piliuau BUTOTOBUTHU AOBTUU JepeB’AHUM cTij. [Jid cTinbHUI mpuadaamn
5 o0pisHux moIIoK (po3mipu momaHo Ha MamioHKY 135). CKiabKu Jary
3HAJ00UTHCA AJIA TOTO, 11100 OAMH pPas3 MOKPUTHU HUM KOKHY IOIIKY, AKIIO
na 1 m? Burpauaerbca 100 r gary?

ITigcraBka n1s KaHIEAAPCHKOTO IPUIAALI Mae GopMy IPaBUIbHOI TPUKYT-
Hol TpuaMu 6e3 BepxHBbOi ocHOBU (Maj. 136). Ilepumerp 6iunOi rpani miel
nigcrasku gopisHioe 40 cM. 3HANAITE 0Ty OiUHOI IIOBEPXHI ITifCcTaBKH,
AKIO cTopoHa Ii ocHoBu mopiBuioe 10 cMm.

Mau. 135 Mam. 136

SHaWAITH MJIONTY iarOHAJHLHOTO IepepPily NPaBUJIbHOI YOTUPUKYTHOI ITPU-
3Mu, Bucora Akol gopisaioe 10 cMm, a miomta ocHoBu — 144 cm?.

ILiroma moBepXHi MPaBUIBHOI YOTUPUKYTHOI npusmu — 144 cm?, a 6iuHol
nosepxHi — 112 cm?. 3HAUAITL BUCOTY IIPU3MMU.

HoBexnits, 110 n-KyTHaA OpuaMa Mae n + 2 rpaHi, 3n pedep i 2n BepIIuH.
Yu icuye npusma, axka mae 100 pebep?

Yy MOKYThH IO OiUYHMX I'paHell IPaBUJIbHOI TPUKYTHOI IPU3MH JOPiB-
mosatu 20 cm?, 30 cm? i 50 cm??

IInoma miaroHa/JbHOTrO Iepepisy HPaBUJIBLHOI YOTUPUKYTHOI IIPUSMHU [I0-
piBHIOE S. 3HaWAITHL MOy ii 6iUHOI IMOBEPXHI.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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644.

§ 17. Mpu3mu

ABCDA,B,C,D, — npamuii napanesemninen, K, L, M — cepeguau pebep
AB, A,B,, B,C,. Ilo6ynytiTe mepepis mapaseemninena mIOIUHOIO, AKa IIPO-
XOoouTh yepes Touku K, L, M. 3uaiaiTs miomnry nepepisy, aximo AA,=6 cm,
LM =10 cwm.

Y npamoxkyraHomy napaJgenenineni ABCDA,B,C,D, cTOpOHU OCHOBU JIOPiB-
HIOIOTH 6 ¢cM i 8 cm, a Oiune pe6bpo — 12 cm. 3HalgiThL IJIOIIY IIepepisy,
npoBeaeHoro uepes touxku C, C,, A.

Buwmipu mpamokyTHOro mapasesemninega — 3, 4 i 5. 3HaUAITL KyT MiK
JiaroHaJsIIio mapaJjeJelrinea Ta #oro HaiMeHIIIOI I'PaHHIO.

Bucora nmpaBuiabHOI YOTUPUKYTHOI IPUBMU AOPiBHIOE /i, & CTOPOHA OCHO-
BU — a. 3HAUAITH: a) IOy ii mOBepxHi; 0) JOBKUHY AiaroHasi IpU3Mu;
B) ILJIOITY AiaroHAJBHOTO Hepepisy mpuaMmu.

Biune pebpo mpuamu AopiBHIOE [ i HaxujeHe OO0 ILJIOIIMHU OCHOBU IIif
KYTOM (.. SHAUIITh BUCOTY IPU3MU.

HiaroHaysb MpaBUJIbLHOI YOTUPUKYTHOI IPU3MHU NOPiBHIOE d i HaXUJieHa 0
IJIOIIUHU OCHOBH i KyToM . 3HAUAITH MIOITY: a) JiarOHAJIBLHOTO Tepe-
pisy; 2) 6iuHOI mOBepPXHi MpPU3MMU.

T'ymru popmu mpamoro i moxwuioro mapasieserninenis (maa. 137) maioTh
OJTHAKOBI JIiHilIHI po3Mipu (OBXKUHY, IITUPUHY i BUCOTY). ¥ CTAHOBITh, AKa
3 TYMOK Ma€ OiJIbINly TJIONTY TOBEPXHi.

>
>

1.9 0,7m

A
Y

4 M
Maua. 137 Mauxa. 138

Ha manrorky 138 300paskeHo TeIJIUIIO A1 BUPOIIIyBaHHA OBOUiB. Y CTAaHO-
BiTh BapTiCTh ILTIBKY Ha ITI0 TEILJIUITIO, AKIO BOHA IIPOJAETHCSI MOTOHHUMU
MeTpamMu y popMi pykaBa, mupuHa sxoro gopiBamoe 1500 mm. Bpaxyiite,
110 IJIIBKY MOYKHA CKJIeI0BaTH, aje b % MiaiBku e y Bigxoau. Ilina ogHo-
ro MOTOHHOT'O MeTpa CTaHOBUTH 21 I'pH.

(3HO, 2009). Kimuara mae popmMy IPIMOKYTHOrO mapaJeelrninena (Iu-
puHa KimMmHaTu — 4 M, JOBKMHaA — b5 M, Bucora — 2,5 m). ILimomia crin
KimuEaTu gopisuoe 0,8 miormi 0iuHOl IMOBEepPXHI IILOTO ImapaJjieelimena.
Ckinbku papbu (y Kr) morpibHO s TOrO, 11100 MOBHiCTIO modapdyBaTu
cTinu i cresro 1miel kiMmHaTH, axkimo Ha 1 M BuTpauaerbesa 0,25 kr gpapou?
¥ kimHari, 1m0 Mmae opmMy IPAMOKYTHOTO ITapaJjieselinena, € ABa BiKHaA Ta
onxui gBepi. CKinbKY pyJIOHIB mInaep (0e3 MaJIloHKA) IIOTPiOHO ITpuadaTu,
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158 Po3nin 4. MHOTOrPAHHUKM

1100 00KJIeiTH cTinu 1iei KiMHaTH, AKIIO BigoMi po3mipu (y M): KiMHaTH —
4 x 5 x 2,8; Bikou — 1,2 x 1,8; gBepeit — 0,9 x 2,1; pysnouna — 0,5 x 10.
Bpaxyiite, 1110 BigxXoau CTaHOBIATD D % .

645. HamairoliTe OpaMOKYTHUM mapasesemnimern. Ilosmaure Ha iioro pebpax
Touku M, K, R tak, 100 mepepisom mapaJjesemninmena moinuaoro MKH
0yB I’ ITUKYTHUK.

646. IlepeneciTes MasoHKN 139 y 30IIUT i HAa KOKHOMY 3 HIUX IIOOYAYyHTe mIepe-
pis mHOrOorpanHmKa miomnuao KPT.
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Mau. 139

647. 3adava 0nsa kmimnueux. ABCDA,B,C,D, — npaBuJbHa IpuU3Ma, y sIKOI
AA,=15cm, AB = BC =5 cMm. 3HaiTh HAWKOPOTIITY Bi/ICTAHb IO ITOBEPXHI
npusMu MiK cepenmuamu pedep AB i C,D,.

648. IIpakTuuyHe 3aBJaHHII.

1. BuroroBTe 3 IIyIKOTO Iallepy PO3TOPTKY IIOXMUJIOTO Iapajejeninesa.
2. BurorosTe 3 mIaCTUIIHY UM iHIIIOTO MaTepiaJy HEOIIYKJY IPU3MY.

BnpaBu gna noBTOpeHHsA

649. Tlo6ynytiTe mepepis Kyoa ABCDA,B,C, D, TLIOIINUHOIO, 1110 TPOXOIUTE YePes
Touku B, D i C,. YKaxKiTh KiJIbKiCcTh BepIlIuH, pedep i rpaHeil y KOKHOMY
MHOTOTPAaHHUKY, Ha AKi ciuHa muomwHa nopinse kvyo ABCDA,B,C,D,.

650. Kosxui Bi 3 TphOX NPAMHUX II€PETHUHAIOTHCS, aje BCi pasoM He JIeXKaThb
B ofHiil miormmuui. IK posramroBaHi gami mpami? BuxomaiiTe MaJIIOHOK.

651. 3HaigiTe KyTu pom0Oa, SIKIO BOHM HPOIOPIHiiiHi uncaam 2 i 7.

PomOoBuaHa pusMa
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§ 18. Miramigu

ITipamina — Tepmiu 6ararosnaunuii. Moro

§ 18. Miramian

BUKOPUCTOBYIOTH B €KOJIOTii — €eKOJIOTiuHi Ilipamigoro Ha3WBAaWOThH
mipamingu, B eKoHOMIiIli — (piHaHCOBi mipami- MHOTOTPAaHHUK, OJHA I'PaHb
I1, B apXiTeKTypi — erumeTchbKi mipaminu, AKOI'0 — JOBiJIBHUU MHOTIO-
y copTi — akpobaTuvHi mipaminu, 6iabapa- KYTHUK, a PeIITa — TPUKYT-
Hi mipamigu, y mobyTi — aurtaui mipaminu, HUKHU, [0 MAalOTh CILJIBHY
nipamigka Meddepra (maa. 140), y maTema- Bepmuny (Maux. 141).

TUII — CIeliaJbHUNA BUJ MHOTOTPAHHUKA.

Y mipamifi TPUKYTHUKU 3i CIiJIBHOIO BEPIIMHOIO HA3UBAIOTh OiYHUMU 2pa-

HAMU, a 1X CIIJIbHY BePIINHY — 6epwuHow nipamiou. I'panb, sxa He € 0iu-
HOI0, — 0CHO8a nipamiou. 3ajie;KHO BiJi KiIbKOCTi CTOPiH OCHOBU PO3PiBHAIOTH

TPUKYTHi, YOTUPUKYTHI, ..., n-KyTHi mipamigu. TpuKyTHY mipaminy Ha3uBamTh

TaKOXK mempaedpom.

Bepmmuna mipamign

Bepmmuau ocHOBU

Mau. 140 Maua. 141

\P Biuni pebpa

Pebpa ocHOBU

Pebpo, AKe He € CTOPOHOIO OCHOBU, HA3UBAIOTHL OiYHUM pebpom nipamiou.
CiuHa mJolnHA, SKa IPOXOJUTh Yepes ABa HecyMikHI Oiumi pebpa mipamimm,
mepeTUHAE ii 110 TPUKYTHUKY, SKUH HA3UBAIOTh 0iA20HALbHUM Nepepi3om mipa-

migm (mas. 142).

Bucomoro nipamidu Ha3uBaOTh MEePIEHANKYJIAD,
omyIeHn# 3 i1 BEPIIUHY HAa ILJIOMIUHY OCHOBU. [[0-
BYKUHY ITOTO TEPIEHANKYJIAPA TAKOK HAa3WBAIOTh
BucoTOIO Imipaminu. Ile — omoHiMuU.

ITlipamizy HaswBawTh NPaABuULbHOI0, AKMIIO ii
OCHOBa — IIPABUJILHUN MHOTOKYTHHUK, IIEHTD AKOTO
30iraeThcA 3 OCHOBOIO BUCOTM mipamigu. ¥Yci 6iuni
pebpa mpaBuabHOI mipamizm — piBHi, yci 6iumi
rpaHi — piBHi piBHOOenpeHi TpurkyTHUKHU. ([{oBe-
IiTh caMOCTiiiHO).

Bucory 6iumoi rpami mpaBusabHOI mipaminm,
IpoBeieHYy 3 Ii BepIIMHU, HABUBAIOTH An0Qemoro
nipamiou.
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Po3nin 4. MHOTOrPAHHUKM

Henpasunrua mipamiza amogem me mae. Ha mamonky 143 300paskeHo mpa-
BWJIBHY YOTHUPUKYTHY Imipaminy. Bigpisok PO — ii Bucora, a PM — anodema.

ITipaminy 300paskaroTh BiZIIOBiZHO MO IIPaBUJI
mapaJieJIbHOTO TPOEeKTYBaHHS.

11106 30o0pasuTu mipaminy, moTpioHO:

e MOOyAyBaTU 300pasKeHHA MHOTOKYTHUKA, AKUHI
JIEKUTH B il OCHOBI;

e 3a yMOBOIO 3aJaui 3HAWUTHU MOJIOKEHHS TOU-
ku O — ocuoBu Bucotu PO;

e 3 Touku O BePTUKAJIBHO BrOpy IIPOBECTU IPO-
MiHb, HA IKOMY BUOPATH TOUKY P — BepIIIUHY
mipaminu;

® CIIOJIYYUTH TOUKY P 3 BepIInHAMU OCHOBH;

® BUIiINTH BUAUMI i HeBuguMmi pedpa mipamigu.

Biuna moBepxHA mIipamigm cKJaazaeTbcd 3 IIO-

BEPXOHb ycix i 6iuHUX TpaHei. Mau. 143

P

IInoma 6iuHOI MOBEePXHi MPaBUIBHOIL MipaMinu nOpiBHIOE KOOYTKY IIiB-
nepumMeTrpa ii ocHOBU Ha amodemy Iripamigm.

HoBenemo chopMyJIbOBAHE TBEDPIKEHHA.
SKIto0 cTopoHa OCHOBM MPABWJIBHOL N-KYTHOI ITipaMifgu JOPiBHIOE @, a amo-

dema — [, To momia omHiel 6iuHOI I'paHi JOpiBHIOE Eal-

Biuna moBepxHA ImipaMigm cKJaamaeThCcd 3 n TaKux rpanHeir. Tomy, AKIIO
IepuMeTp OCHOBU IIipaminu mopiBHioe P, To mioima ii 6iuHoil moBepxHi

S, =lal-n=lan-l=lP-l.
2 2 2

106 3HaliT; BCIO TJIOIY MOBEPXHi mipaminm,
Tpeba m0 ILIOINi OiuHOI MOBEepPXHi moZaTU ILIOIILY
OCHOBH:

S,.=S;,+8S

ILno1y 6iumoi moBepxHi HeMPaBUAbHOI mipamigu
3HAXOAATH SAK CyMy ILJIOIT ycix ii rpaHeii.

Hexait PABCD — nosinbHa mipamizga. SIKio uepes
Tourky H, ii Bucotu PH mpoBecTU IJIOIIUHY, IIapa-
JIeJIbHY ILJIOIITUHI OCHOBY, TO BOHA IEePETHE IIipamMiay
1o MHOTOKRYTHUKY A,B,C,D,, noni6bHoMy 10 MHOTO-
KyrHuka ABCD (man. 144). SKIimo mioira oCHOBU
mipamizy JOPiBHIOE S, a ILIOMIA Iepepisy — S,,, TO

Soen : Sooy= PH?: PHZ,

OocH®

OCH ep
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§ 18. Miramian

TobTo naowi ocrosu nipamidu ma napanenrvrozo it nepepidy 6idHocamMbCa
AK Keadpamu eidcmaneil 6i0 ix naowun 00 epuwurU nipamiou.

HoBeneHHA MUX TBEPAKEHDb eJIeMeHTapHi, ajie JOCUTh I'POMi3[IKi, TOMY OIIyCKa-
emo ix. HaBememo suinie mpukaazn. SKIMO CiuHy IJIOIMUHY, HapaJIeJbHy ILJIOMINHL
OCHOBH IIipaMifu, IPOBECTHU Yepes CepeJuHy BHCOTH, TO ILIOI[a mepepisy (S,.,)
Oyzme B 4 pasu MeHIa Bix miomi ocHOBH (S,,,). Bo axkmo PH : PH,=2 : 1, To

Soen : Spep=PH? :PH! =4:1.

YHacTuny mipamigm, 1o mictutrbea Misk ii ocHo- A,

BOIO Ta CiYHOIO IJIOII[MHOIO, MapaJie;IbHOI OCHOBI, w
Ha3WBaIOTh 3pidaHoI0 mipaminoro (man. 145).

ITapanenwbui rpami 3pisanoi mipamigzu HasuBa-
IOTH il OcCHo8aMu, a BCi iHII — OiYHUMU ZPAHAMU.
Bucoma 3pisanoi nipamiou — BifcTaHb MiK ILIO-
muHaMu ii ocHOB. 3pisaHy mipaminy HasuBamOTH
npPasuibHO0, IKINO BOHA € YaCTUHOIO IPaBUJIbHOI B
mipamigu. OcHOBU KOKHOI 3pizamoi mipamizu — Mar. 145
noai0HI MHOTOKYTHUKHY, a OiuHi rpaHi — Tparmerrii.

3ayeaxrcenna. 3pisana mipamiza He € mipamiznoro,

OCKiJIbKU He BifmoBizae o3HaueHHIO mipaminu. Tomy He MOKHA CTBEPAKyBaTH,
10 «3pisaHa mipamiza — Ie Taka mipamiza, y AKoi...» abo 1o «mipamigu 6y-
BaIOTh IIOBHI Ta 3pisaHi».

.
ocH *

¢,

NepeBipTe cebe

Coopmy.rroiiTe o3Havenua nipamigu. HassiTe ii eremenTH.

fAxi 6yBators mipamigu?

IITo HasuBaOTh AiaroHAJBHUM IlepepisdoM mipamimu?

fAxi mipamigu HasuBaOTL TPABUIBHUMU ?

IITo HasuBaoTh amogeMoi0 IPaBUIbHOI HipamMigu?

Yomy mopiBHIOE miola 6iuHOI MOBepXHi MpaBUALHOI mipamigm?

BENENE

BuKoHaemo pasom

1) 3HaliaiTh 01y 6iYHOI TOBEepXHi mipamigu, ocHO-
Ba AKOI — KBaJpaT 3i CTOPOHOIO a, a BUCOTA IIPO-
XOOUTH Uepes OJHY 3 BEPIITNH OCHOBH i TOPiBHIOE /.

Po3s'a3aHHa. Hexait PABCD — mipamiza, SKa 3a0BOJIb-
Hsie yMoBY 3azaaui (maj. 146). Ockineku PA 1 AB D
i PA1 AD, rto rpaui PAB i PAD — upAMOKYTHi
TpuKyTHUKHU. [ll0oIma KoKHOTO 3 HMX JIOpiBHIOE p C

1
5 ah. PB=PD=+a®+h?. Mau. 146
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3a TeopeMoro Ipo Tpu nepueHgukyaapu, PB1 BC i PD 1 DC, tomy rpaui
PBC i PDC — upaMoKyTHI TpuKyTHUKHU. ILI0I1a KOMKHOTO 3 HUX JOPiBHIOE

%a\/az+h2.

Tomy momia Bciei 6iuHOI mMoBepXHi mipamian
1 1
S=2- ah+2-aa’ + 1 —a(h+a®+1?).

HoBemiTs, 1110 Koau Bei 6iuHi pebpa mipaMiayu HaxujieHi M0 IJIOIIUHU OCHO-
BU TiJ piBHUMU KyTaMH’, TO OCHOBA ii BUCOTM — II€HTP KOJIA, OIIMCAHOTO
HaBKOJIO OCHOBU IIipaminm.

Po3g’a3aHHA. SIKImo Bci Giumi pe6pa mipamigun PABC...K HaxuieHi 40 ILIOIUHUA

Bu
652.
653.

654.
655.

656.

657.

658.
659.
660.

661.

OCHOBU 1ix KyToM Y (Maji. 147), To IpAMOKYT- p
Hi TpukytHuku POA, POB, ..., POK piBHi
(3a karerom PO i mporune:xHuM Kytom). Toxmi
piBHI # Bigpisku OA, OB, ..., OK. Otxe, Bci
BEPIINHMN OCHOBU TipaMigm JieskaTh Ha KOJi
panmiyca OA 3 menTpom y Touri O.

KOHanTe YCHO

Hasenits mpukgagu Tijl 3 HABKOJUIIHLOTO
cepeoBUINia, IKi MarOTh popMy ITipaminu.
CriysbKU rpaneli, BEPIINH i pedbep Mae n-KyTHaA
mipamiga?

Yu icuye mipamiga, sixa mae 125 pebep?
3HAHAITh MJIOIY ITOBEePXHI MPaBUJIBLHOTO TeTpaeapa, SKIIIO CTOPOHAa Horo
OCHOBU JOPiBHIOE a.

Ilnomuna, mapaJjiesibHa OCHOBI Imipamiau, AifiuTh il BUCOTY HaBImij. 3Hali-
IiThL IJIOIY OCHOBM IipaMinm, AKIO ILIOINA Iepepisy mopisuioe 40 cm?2.
Vci rpaui mipamigu piBHi MidKk co0oto. S3HANIITH MIOITY OCHOBHU IIiel mipa-
Mifuy, AKIO ILIOINA ii MOBHOI mMOBepXHi HopiBHIOE 24 cM2.

SHaNIiTh MJIOINY IIOBEPXHi IPaBMJIbHOI TPUKYTHOI HmipamMigu, y AKOI cTO-
poHa ocHoBU aopiBHIoe 10 cm, a amodpema — 6 cm.

3HalgiTh anodeMy NPaBUILHOI YOTHUPUKYTHOI ImipaMmigu, AKIo ii BucoTa
mopiBHIOE 4 cM, a cCTOpoHa OCHOBU — 6 cM.

IBorpaHHUII KyT IIPpU peOdpi OCHOBU IMPABUJILHOI YOTUPUKYTHOI Iipamiau
mopiBHIOE 60°, a amopema mopiBHIOE 10 cM. S3HAUAITEH IIJIOIITY OCHOBH.
Kyt Misx BucoToro Ta amodeMoro IpaBUAbHOI YOTUPUKYTHOI ImipaMigu mo-
piBaOE 30°, cropoHa ocHOBH — a. Homy mopiBHIOE amodema mipamigm?
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662.

663.

664.

665.

666.

667.

668.

V1 669.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae

Biune pedbpo mpaBuIbHOI YOTUPUKYTHOI IIi-
paMigm mopiBHIOE b i HaXUJIeHE 0 MJIOIIUHYI
OCHOBMU I KyTom o (Majn. 148). 3HaigiTe:
a) BuCOTYy Imipamimu; 0) miaroHaJjb OCHOBW;
B) CTOPOHY OCHOBH.

Amnodema npaBuIbHOI TPUKYTHOI mipamigu
IopiBHIOE [ i HaxMIeHa M0 MJOIIUHN OCHO-
BU mim xytom o (Mman. 149). 3HaigiTs:
a) BUCOTYy Imipamigm; 0) MeaiaHy OCHOBH;
B) CTOPOHY OCHOBH; I') HJOINYy IIOBEePXHIi
nipamigwn.

Bigoma mipamima Xeomca B €runrti mae
dopMy IIPaBUJIBHOI YOTUPUKYTHOI MIipami-
nu. Ii Bucora — 147 M, a mJI0Ia OCHOBA —
5,3 ra. 3HalAiTH KyT HaxXuay ii 6iuHOTO pe-
Opa 10 MJIOIMHU OCHOBHU.

OcHoBa mipamigum — HOPAMOKYTHHUK 3i
cropoHamu 12 cm i 16 cm. Kosxue Giune
pebpo mopiBHOE 26 cM. S3HAHAITHL BHUCOTY
oipamigu.

3HaNAiTh IOy OiUHOI mOBepXHi mipaminu,
OCHOBa SKOi — KBaJapaT 3i CTOPOHOIO 5 cM,
a BHUCOTa IIPOXOJIUTH Uepes3 OAHY 3 BEpPIINH
OoCHOBU i mopiBHIOE 12 cM™.

§ 18. Miramian

Mau. 149

Bucora worupukyTHOI mipamizu nopiBHIOE 4 CM i MPOXOAUTH Uepes
TOUKY IePeTHHY AiaroHajeil ocHOBU. SHAUAITH IIJIOITY OiuHOI mMOBepxXHi

mipamigu, AKIIO B OCHOBi JIe}KUTh: a) KBaapaT 3i cTopoHoi 8+/3 cwm;
0) IpAMOKYTHUK 3i cropoHamu 6 cm i 8 cm; B) poM0 i3 miaromanamu

12cmi 16 cm.

3HAUAITH IJIONIY ITOBEPXHi MPaBUJIBHOI YOTUPHUKYTHOI mipaMigu, SKIIO:
a) CTOpOHA OCHOBY IOPiBHIOE @, a ABOTPAHHUI KYT IIPU PedPi OCHOBU — O;
0) 6iuHe pebpo MOPiBHIOE b i YTBOPIOE 3 ILJIOIIMHOIO OCHOBU KYT 45°; B) Bin-
CTaHb BiJf OCHOBM BHCOTH [0 OiuHOI rpaHi mopiBHIOE d, a ABOTPAHHUI KYT

npu pebpi OCHOBU — QL.

(3HO, 2014). Ha maaouky 150 3o0paxe-
HO POBTOPTKY IIipamijam, IO CKJIAJA€ETh-
cA 3 KBajpara, CTOPOHA SKOTO MOPiBHIOE
10 cM, i YOTUPHOX NMPABUJBHUX TPUKYT-
HUKiB. BusHaure miaoily 06iuHol moBepxHi
niel mipamigu (y cm?).

A B B T i

10043 | 100 | 400v3 | 100-(1++/3) | 200

Mau. 150
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671.

b
672.

673.

V] 674.

675.

676.
677.

678.

@
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Hax mae (opMy mpaBUJIBHOI YOTUPUKYTHOI IIipaMiau, pedpo OCHOBU SIKOI
mopiBHIOE 5 M, a OiuHa rpaHb HaxujaeHa OO IJIOMIMHN OCHOBH IIiJ KY-
ToMm 45°. Crinbku (papbu morpidmo, mod modapbysaTu el max asiui,
SAIKIIO Ha OJHOPA30Be IOKPUTTS Iieio (papboro 1 m? Burpavaernca 150 r?
ITobOynayiiTe mepepisu mipamif IJIOIMIMHOIO, IO IPOXOAUTEL Uepe3 Touku K,
M, N (mam. 151).

b D Ke(ABC
D N € ( )
K
A B
B A B
K
C C C
a 0 8
Mau. 151

B ocuoBi mipamigm Jie;KUTh NPAMOKYTHUIN TPUKYTHUK 3 KareraMu 6 cMm
i 8 cm. ¥Yci 6iuni pebpa HaxmjaeHi [0 MJIOIIMHK OCHOBHU mHif KyTom 60°.
3HaAWAITH BUCOTY ITipaMigu.

B ocHoBi mipamigu gekuTh piBHOOEAPEHUII TPUKYTHUK 3i cropoHamu 10 cm,
10cmi 12 cm. Vi 6iuni pebpa HaxXMJIeHi [0 IJIOIMHY OCHOBH ITiT KyTOoM 45°.
3HaiaiTh BigcTaHb Biff OCHOBU BMCOTH Hipamimu mo ii 6iumoro pebpa.
(3HO, 2015). Bucora npaBuJIbHOI YOTUPUKYTHOI IIipamMigu mopiBHIoE 3 cM,
a cropona ii ocaHoBU — 12 cM. 3HAUAITH JOBKUHY OiuHOrO pedpa mipamign.

A B B T i

6 cm 3x/5 cM 5\/5 cM 9 cm 15 cm

HoBeniTh, 1110 KOJM BCi ABOTPaHHI KyTH Ipu pedpaxX OCHOBU ITipamigum
piBHi, TO ocHOBA ii BUCOTHM — IIEHTP KOJIa, BINCAHOT'O B OCHOBY IIipaminm.
OcHoBa mipaMigy — IPAMOKYTHUN TPUKYTHUK 3 KaTreramu 12 cm i 16 cm.
Kooxen i3 gBorpaHHUX KyTiB IIpu pedpax ocHOBU AopiBHIoe 60°. 3HAKAITH
BHUCOTY IIipaMify Ta MJIOITYy O6iuHOI MOBEpPXHi.

B ocHoBi mipamigu ge:xuTh TPUKYTHUK 31 croponamu 11 c¢m, 24 cm i 31 cm.
Bucora mipamiau gopiBHioe 2 cMm. Yci gBorpanHi KyTu npu pebpax oCHOBU
piBHIi. 3HalgiTh IIi KyTH.

Iligmpuemenb, AKUI CHEIiaidyeThCA Ha 3arOTOBII €KOJIOTiYHO UYMCTHUX
JiKyBaJbHUX TPaB, BUPIIIUB BUITyCKATU HAOOPW TpaB AJA MOKPAIEHH
cTaHy MIKipu obsnyusa. KoxHa TpaBa yIaKOBYETHCA B OJHOPA30BUM HaKe-
TUK (BUTOTOBJIECHUN 3 €KOJOTiYHOr0 MaTepiaay), o Mae (popMy TeTpaenpa,
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KOJKHe pedpo skoro mopiBHIoe 4 cm (Mmas. 152). B oxuiit kapToHHi# yma-
KOBIIi MaroTh MicTutucsa: depenqu — 10 makeTiB, KaJleHAyIn — 8 TaKeTiB
i matu-fi-mauyxu — 7 makeriB. Y mignpuemis € 7 Mm% eKOJOriuHOro Ma-
Tepiany IJaA OTHOPA30BUX IMaKEeTUKIiB i BiAHOBimHO IIiATOTOBJIEHI TpaBH.
Ckinbku ynmaxkoBoK (Maj. 153) JiKyBaJbHUX TPaB BiH MOKe MiArOTyBaTH
IO TIPOJAXKy?

Mau. 152 Mau. 153

679

Yepes cepeqnHy BUCOTH IIipaMifiu mapaJieJIbHO OCHOBIi IIPOBeIeHO Iepepis.

SHAUAITH IJIOIINY IIepepidy, SKIIO ILIOIa OCHOBH IIipaMiau MOpiBHIOE Q.

680. Ilnomuua, mapajieJibHA OCHOBIL mipaminu, gijuTe ii BUCOTY y BigHOIIeHHI
2 : 3 (Bix BepIIMHU [0 OCHOBU). S3HAHAITH IJIOIIY II€pepisy, sHAIOUU, IO
BoHA Ha 84 cM? MeHIIIa Bif IJIOIN OCHOBHY IIipaMigu.

681. Yepes TouKM, AKi AiAATH BUCOTY IipaMiay Ha YOTUPHU PiBHI YaCTUHU, IIPO-
BeJIeHO ILJIOIIUHY, IapajebHi OCHOBI mipaminu. 3uaiiaiTh MJIOIIi mepepisis,
SIKIIO ILJIOI[a OCHOBHM IIipamimm mopiBHioe 16 cm?.

682. Ilnoma fiaroHaJIBLHOTO MEPEePis3y MPaBUJIBLHOI YOTUPUKYTHOI IIipamMiny BABi-
ui meHIa Bifg mioii ocHoBu. I[oBenmiTh, 1Mo il mpormiaerkHi Oiumi pebpa
IeprIeHaNKYJIAPHI.

683. IToOynyiiTe mepepisu Imipamij IJIOI[MHOIO, II[0 IPOXOAUTL Uepes3 TOUKU

K, P, T (man. 154).

P K X

a 0 8
Mauxn. 154
684. 3HaimiTh IIIOIY ITIOBEPXHi TeTpaeapa, Bepiimaamu Axkoro € rouxku O(0; 0; 0),
A(2; 0; 0), B(0; 2; 0)i C(0; 0; 2).
685. 3ualigiTe IOl AiaroHaJbPHUX IIepPepisiB IpaBUJIbHOI IMIECTUKYTHOI IIipa-
Migu, akimo ii BucoTa i cTOpoHa OCHOBU JOPiBHIOIOTH IIO 6 1M.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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686. OcHOBOO IIipaMiny € MpaBUJIbHUIN TPUKYTHUK 3i cTopoHOIO a. I[Bi Giuni
TpaHi MepUeHAuKYJIAPHI 10 MJIOIIWHYN OCHOBU, a TPeTA HaxXmujaeHa I0 Hel
oig kyrom 30°. 3HaiimiTe maomly 0iuHOI MOBepXHi mipamigu.

687. IlpakTnuHe 3aBHaHHsI. BUPiiKTe 3 I[yIKOTO MaIlepy PO3TOPTKY MPABUIbHOL
YOTUPUKYTHOI IIipaMigy, cTopoHa OCHOBM AKOI mopiBHIOE 4 cm, a OiuHe
pebpo — 8 cm.

BnpaBu ana noBTOpeHHA

688. Hauno ky6 ABCDA,B,C,D,. 3uaiiniTs KyT Mixk Bigpiskamu AC i DC;.

689. B ocHOBi mpamoi mpuaMu 3 BUCOTOIO 4 CM JIEKUTHh KBaJpaT 3i CTOPOHOIO
3 cM. 3HAWAITH IJIOIY Mepepisy IPU3MU IJIOIIUHOIO, KA IIPOXOIUTH Yepes
BePIIUHY OCHOBU IIePHEeHINKYJIAPHO 0 AiaroHaJi 6iumoi rpami.

690. 3uaiiniTe Bigcramp Big Touku A(—1; —3; 4) mo oci abertuc.

§ 19. MPABUNLHI MHOTOTPAHHUKM

Ha manronky 155 3o00paskeHa iHCTANAIIA 3 T’ ATY IPABUJIBHUX MHOTOTPAH-
HUKiB — Terpaenpa (1), ikocaenpa (2), rekcaeapa (kyb6a) (3), okraenpa (4)
i momexaenpa (5). IIi Tizma cramu mpeagMeTOM MOCJiKEHHA 0araThbOoX BUEHUX
3aIOBTO M0 moYaTKy Haiol epu. OcobauBi BaacTuBocTi mux Giryp Hagapaau
iM TaEMHUYOCTI Ta HmifHOCUJIM iX JO OCHOBU cBiTOOyZOBu. [laBHBOTPEIBKU
dinocod IlnaToH HasBaB iX «HaWIpeKpacHimuMu 3 ycix, Aki He momibHI
MixK co0oi0, ajie, pyHHYIOUNCH, 3JATHI Iepepoa:KyBaTHUCI OOUH B OJTHOTO».
HlisHaliTecss camMoOCTiliHO, YOMY Ha iHcTaxAlili iXx momaHo camMe B TaKiil Ko-
JBOPOBiH rami.

Mau. 155

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Posrasgremo meranbHille 1i MHOMOTPAHHUKY Ta IX BJIACTHUBOCTI.

MHuororpaHHUK Ha3WBalOTh MPAaBUIBHUM, AKIIIO BCi Iioro rpaHi — piBHI
OpaBUJbHI MHOTOKYTHUKM, a BCi BepIIMHMN PiBHOBiAmajieHi Bim mearoi
TOUKH.

ITro TouKy HA3WMBAIOTH UEHMPOM NPABUJSLbHO20 MHO20ZDAHHUKA.

Ky6 — nmpaBuabHUII MHOTOTPAaHHUK, 00 BCi fioro rpaHi — piBHiI KBagpatu,
a Bci BepmmmHM Ky0a piBHOBigmasieHi Bif TOUKM mepeTWHY HOTO JAiaroHAaJeH.
SKIo crioyun Ty BiApiskamMu KiHIli 1BOX MUMOOIMKHUX AiaroHajeil IPOTUIEHK-
HUX rpaHei Kyba, TO yTBOPUTHCA KapKac MpPaBUMIbHOTO TeTpaeapa (mau. 156).

A:xe KOKHA 1I0T0 I'PaHb — PiBHOCTOPOHHIM TPUKYTHUK, a KOKHA BEPIITUHA
OJHAKOBO BimmajsieHa Big menTtpa xyoOa. CIoJaydYuBINM BiApiskaMu IEeHTPHU CY-
MiKHUX T'paHell Kyba, micTaHeMo KapKac npasuJbHozo okmaedpa (man. 157).

IcHye i’ ATH BUIiB IPaBUJIBLHUX MHOTOTPAHHUKIB.
Kpim Tprox HasBaHMUX, € Ije IpaBUJABHUI dode- >
Kaedp (man. 158, a) i mpaBuabHUil iKocaedp
(man. 158, 6). HasBu mempaedp, okmaedp, 0o-
Odexaedp, ikocaedp y epeKJaai 3 TperbKoi O3HA-
YaloTh BiZIITOBIAHO: YOTUPUTPAHHUK, BOCBMUTPAH-
HUK, ABAHAAISATUTPAHHUK 1 ABaAIATUTPAHHUK.

Ky0 masuBaioTh I1le IPaBUJIBLHUM 2eKCAeOpPOM. a
Dopmy Kyba MalOTh KPUCTAIU KYXOHHOI coJii

(mag. 159) ta meaki anmasu. [umii aamasu Kpuc-
TaJi3yoTbea y (GopMi mpaBUIBHUX OKTaempiB

(man. 160). Kpucranu nipury (3aiisHOr0 KOJI- ‘V
YemaHy) MaioTh (hOPMY IPABUJILHOTO AOJeKaeapa

(maj. 161). Boua HacTiibKU XapaKTepHa IJIs ITi- 0
puTy, 1o Kpucrajorpadu uvacrtiiie Ha3WBAIOTH Mau. 158

IoJeKaeIpu IIipuTOeapaMMU.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Mau. 159 Mau. 160 Mau. 161

BiacTuBOoCTi MpaBUJILHUX MHOTOTPAHHUKIB J00Ope 3HAIM 1 YaCTO BUKOPUCTO-
ByBaJIM aHTUYHI MaTeMaTuKu Ta Qpigocodu. [Iaa cyuacHol reomeTpii mpaBuabHIL
MHOTOTPAHHUKH I[iKaBi HacaMmepen sIK Hocil 6araTbox BUAIB cUMeTpii.

¥V mpocTopi po3pidHAITHL cUMETPil BiTHOCHO: TOUKHU, IIPSIMOI Ta ILJIOITUHU.
Touxku A i B Ha3UBAWOTh cumempuiHumu 8i0nocHo mouxku O, axito O — cepe-
nuHa Binpiska AB. Touku A i B HasWBaOTh CUMEMPULHUMU 8i0HOCHO NPAMOL
(IwromumuM), AKIO A OpAMa (IJIOIMHA) IepHeHAnKYyJaApHa n0 Biapiska AB
i mpoxoauTh uepes iioro cepeauny (mana. 162). Aximo KokHa Touka (Qirypu F
CUMEeTPUYHA BiHOCHO NesAKOI TOYKU (IpsaMOil UM IJIOIUHU) Toulll Girypu F,
i HaBmaku, To Qirypu F i F, Ha3BUBAIOTh CUMEMPULHUMU 00HA 00HILl BiZHOCHO
TouKHu (mpsamoi um miaomman) (Mmaa. 163). @irypy F HasuBaOTh CUMEMPUYLHOIO
8i0HOCHO mouKu (IPAMOI UM IIJIOIUHN), AKIIO KOKHA i1 TOUKa CuMeTpUYHA Bif-
HOCHO TOYKM (IIPSAMOI UM IJIONIMHU) AeAKilh Touri 1iei camoi ¢irypu. ¥V npomy
pasi BBa)KalmTh TAKOK, 110 (Qirypa F mae meutrp cumerpii (Bick cumerpii um
IJIONIUHY CUMeTPii).

l ] /]

o F o~ F,
Maur. 162 Mau. 163

Kosxen npaBuibHUII MHOTOTPAHHUK, KPiM TeTpaeapa, Ma€e IIeHTP cUMeTpii,
a TakoXK KiJibKa ocei i Kimbka muomiue cumetpii. I[IpaBunpHMil TeTpaenp mae
3 oci cumerpii Ta 6 maomuH cumeTpii. Ky6 mae 9 oceit cumeTpii Ta 9 mioiua
cuMeTpii.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Ha mamouky 164 3o6paxeni 9 miaomue cumerpii Kyoa.

\
'

Maux. 164

BiactuBocTi mpaBuabHUX (i MOXiZHMX BiJ HMX) MHOTOTPAHHUKIB BUKOPUC-
TOBYIOTh apxXiTeKTopu # OyIiBeIbHUKMN, XYIOKHUKN W AU3aliHepHU, iHIKeHepu
1 KOHCTPYKTOPHU, AKi CTBOPIOIOTH IIPOCTOPOBI KOHCTPYKITil.

NepesBipTe cebe

Fl fIxi MHOrOrpaHHMKN HA3WBAIOTH IPABUILHIMU?
A Sxumu 6yBaioTh IpaBUIbHI MHOTOTpaHHUKU?
E] Illo masuBaoOTh IEHTPOM IPABUJIBHOIO MHOTOTPAHHUKA?

BuKoHaemo pasom

1) Yuenb nosicaioe: «KoKHa mpusmMa — Ie MHOTOTPAHHUK, TOMY KOKHa IIpa-
BUJIbHA IIpU3Ma — Ile NpaBUJIbHUI MHOTOTrpaHHUK. Tak camMo i KoyKHa
IpaBUJIbHA MipaMifia € MPpaBUIbHUM MHOTOTPAHHUKOM » . YU IpaBUIBHO 117

Po3g’a3anHsA. Hi. SIKImo mpusma He YOTUPUKYTHA, TO ii OCHOBA He NOPiBHIOE Oiu-
Hili rpani. Takuii MHOrOrpaHHUK He MOXKe OyTM IpaBUJIBLHUM, 00 He BCi
#oro rpani piBHi. 3 ycix mpusM TiJIbKU Ky0 € IpPaBUJIBHUM MHOTOTDAHHU-
KOM, a 3 ycix mipamis — TiJIbKU IPaBUJbHUM TeTpaenp.

2) Yu moxxe OyTH IeB’ATUKYTHUK IepepisoM IpaBUJIbHOIO oKTaexpa?

Po3g’a3aHHA. OkTaenp mac 8 rpameii. SIKIO ciuHA IJIOIIMHA IIepeTHMHAE HABITH
yci #ioro rpaHi, To B mepepisi Oyme BOCBMUKYTHHUK, a He IeB’ATUKYTHUK.
Omixe, He MOJKe.

3) HoBeniTh, 1m0 mPOTMJIEKHI I'PpaHi TPABUJIBHOTO
OKTaezapa Jie;KaTh y MapajieIbHUX IJIOIMHAX.

Po3g’a3aHHA. Hexait PABCDK — mpaBUJIBHHUNI OKTaeap
(mas. 165). Yci fioro pebpa i Bci giaromasi piBxi,
Tomy yoTupukyTHuKu PBKD i PAKC — xBajapa-
tu. PD||BK i PC|| AK. Ote, nBi nepeciuni nps-
mi maomiuuau PDC BigmoBigHO mapaJielbHiI IBOM
npavmuM miaomuuau ABK, ToMy rpaHi oKTaeapa

PDC i ABK nexaTh y HapajleJIJbHUX ILJIOIIMHAX. K
Tax camo MmoikHa moBectu, 1o PAD| KCB,
PAB||KCD i PBC| KDA. Mau. 165
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BuKoHaunTe yCHO

691.
692.
693.

694.
695.

696.

697.

698.

699.

700.

701.

702.

703.

704.

705.

706.

707.

Yu € mpaBUJIBHUM MHOTOTPAHHUKOM IIpaBUJIbHA Imipamiza?

Yu icuye mipamiga, gKa € IpaBUJIbBHUM MHOTOrPAHHUKOM? A mpusama?
Yu € mpaBUJILHUM MHOTOTPAHHUK, ITT0 00’ €HY€E NBa IPaBUJIbHI TeTpaeapu,
AKi MalThb CHiJIBHY OCHOBY?

YoMy MOpPiBHIOE MJIOCKUHM KYT MPU BEPIIWHI MPaBUJIBHOTO TeKcaeapa?
ILiomia rpani npaBUIbHOTO goAeKaenpa gopisuioe 10 cm?. YoMy mopiBHIOE
#ioro IoIa moBepxHi?

ILiomia nmoBepxHi IpaBUILHOIO rekcaeapa — 54 cm?. Yomy
IOPiBHIOE MOBIKHUHA oro pebpa?

Big xyba mpwu iioro BepinmHAaxX Biapisanau 8 piBHEX TeTpa-
elpiB Tak, IO YTBOPUBCA MHOTOTPAHHUK, I'PaHi SKOTO —
MPaBUJIbHI TPUKYTHUKU ¥ BOCBMUKYTHUKHY (Maj. 166). Uu
€ yTBOpeHa (irypa mpaBUJILHUM MHOTOTpaHHUKOM? Homy?
Iz n1BOX MpaBMJIBLHUX TETpaeapiB CKJAJIU IECTUTPDAHHUK,
yci rpaHi AKOT0 — pPiBHI IPaBUIbHI TPUKYTHUKU. YU € el
MHOTOTPaHHUK ITPaBUJIBLHUM ?

Mau. 166

I3 axuX IBOX YOTHMPUKYTHUX IIipaMiJ MOKHA CKJIACTU NPaBUJIbHUI OKTa-
enp? fAK BigHOCATHCA CTOPOHA OCHOBHU Ta BMCOTA TAKol mipamimgu?

Yu € TpaBUIBHUM MHOTOTPDAHHUK, BEPIITUHYU AKOTO — IEHTPU BCiX rpaHeii:
a) Ky0a; 0) MpaBUJILHOrO TeTpaeapa; B) IPaBUIbHOTO OKTaeapa?

Yu € npaBUJIbHUM MHOTOTPDAHHUWK, BEPIIUHU SKOT0 — CEPEeIUHU BCiX pe-
Oep: a) Kyba; 0) MpaBUJIBHOTO TeTpaeapa; B) IPaBUIbHOTO OKTaeapa?
SHaWiTh CyMY IJIOCKUX KYTiB IIPU BEPIIUHI KOKHOTO IIPAaBUIBHOTO MHOTO-
TpaHHUKA.

3HaAWIIiTE IIJIOMTY IIOBEPXHi IPaBUJIBHOTO reKcaeapa, pedpo SKoro JopiBHIOE:
a) 12 cm; 06) 0,1 M.

3HalmiTL NOBKUHY pedpa MPaBUIBHOTO reKcaeapa, SAKINO ILJIOIa HOro
IMOBepxXHi mopiBHIOE: a) 726 cm?; 6) 1,5 m2.

Sk sMiHUTBCA ITOINA TOBEPXHi IPaBUIBHOTO reKkcaepa, SKIIo #oro pedpo,
110 JOpiBHIOE 5 cM, 30iabmIuTU: a) HA 2 cM; 0) v 2 pasu?

Yu moke OyTH IepepisoM MpaBUJIBHOTO TeKcaeapa MPaBUJIbLHUMA: a) TPU-
KYTHUK; 0) YoTUPpUKYTHUK? BukoHaliTe BiAIOBiAHUI MaJIOHOK.
3amnoBHITE TabUITIO i 3a 11 JaHMMU ITepeBipTe TBEPAKeHHA, chopMyTbOBaHE
B Teopemi Eitnepa.

IIpaBunsuuii | 'ekcaemp

A ) Oxraenp | Homexaemp | Ikocaemp

Bepinuuu

PeGpa

T'pani

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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708. HamaroiiTe po3TOPTKY IPABUJILHOI'O OKTaeapa 3 pedopoM 3aBIOBXKKH 2 CM.
709. Pebpo mpaBUIBLHOTO OKTaeapa JOPiBHIOE a. SHANIITE IIJIOIY H1Or0 IOBEPXHi.
710. Y marasuHi 1yig MaJleHbKUX MOJAaPYHKIB € YIIaKOBKU IBOX BUIIB: y hopMi

711.

712,

713.

714.

715.

716.

717.

718.

719.

720.

721.

722.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae

Kyba i y ¢opmi mpaBuaABHOTO TeTpaempa
(man. 167). Ha axky ymaxkoBKy ige Gisblie
Marepiany, K0 pedpo TeTpaeapa y J3 pa-
3iB OisbIre 3a pebpo Kyba?

IIpakTuune 3aBnanas. Ha manorky 168 30-
OpaskeHi mesKi 3 oceii cumeTpii Kyb6a. Buroros-
Te 3 ILJIACTUJIIHY MOJeJb Ky0a i cripoOyiiTe 3a
JIOIIOMOTOIO CIIMIIi ITOKas3aTu BCi oci cumeTpii
KyoOa.

Binmcrams Bifm meHTpa mpaBUIBHOTO OKTaemapa
0 Or0 BEPIIMHU AOPiBHIOE b. S3HAWAITH 10-
BYKUHY ioro pebpa.

Ckinpku oceii cuMeTpii Ta MJIOIIUH CUMeTpPil
Mae MPaBUJIbHUN oKTaenap?

Pebpo mpaBuIbHOTO OKTaeapa JOPiBHIOE 4 CM.
3HaAUOITH IJIOIIY HOT0 mepepisy MJIOMIMHOIO
cumeTpii. CKinmbKM pos3B’s3KiB Mae 3amaua?
3HAUAITH TJIOITY IMOBEPXHI IPAaBUIBHOTO iKO-
caegpa, pedpo AKOro AOpiBHIOE 2 CM.

VueHb OTpUMAaB 3aBAAaHHSI BUTOTOBUTH Ha BU-
CTaBKY IreOMeTPUUYHUX (Piryp MHOTOTPDAaHHUK,
AKUH CKJIAZAEThCA 13 cemu Ky0iB (Mmas. 169).
SK MoKHa BUTOTOBUTHU TaKy Momesb? Homy
IOPiBHIOE TLJIOIIA il TOBepxXHi?

3HaNIiTHL pedpPo MPaBUIBHOIO OKTaeIpa, AKII0
TIola Moro IMoBEPXHi AOPiBHIOE 8\/§ .

VY cKinbKU pasiB 30iAbIINTHCA IJIOIA ITIOBEPX-
Hi IIpaBUJILHOTO iKOcaepa, AKIIMO KOXKHe Horo
pebpo 30iapminT B 3 pasu?

Yu MorxkHA MPABUJIbHUN TeTpaeap mepepisatu
IJIOIITMHOIO TaK, 11100 IIepepis 0yB KBagpaTom?
Yu moxkHA Ky0 mepepisaTw IJIOIMHOIO TaK,
1100 mepepiszomM OyB MPaBUJIBHUN: a) TPUKYT-
HUK; 0) YOTUPUKYTHUK; B) I ATUKYTHUK;
T') MIECTUKYTHUK ?

Maun. 167

Mau. 168

p
L

~

Mau. 169

HoBemiTh, 110 rpaHHI0 MPAaBUJILHOTO MHOTOTPAHHUKA HE MOKe OyTHU IIec-

TUKYTHUK. A CEMUKYTHUK ?

ITig axuM KyTOM i3 IeHTpa Kyba BUAHO oro pedpo? A 3 IeHTpa IPaBUIb-

HOr'o OKTaexpa?
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723. HoBexniTh, 1110 cyMa BiacTaHell BiJ JOBiJIbHOI BHYTPIiIIHBOI TOYKM Ky0Oa 110
BCix Iioro rpaHeil € cTaJIO0 AJIA JAaHOTO Kyoda.

724. TlpakTuune 3aBnanuA. BukopucroByiouu majaoHKu 1701 171, mobynyiiTe
Ha IIYOKOMY Hamepi posSTOpTKU HPaBUJIbHUX TOoAeKaeapa Ta ikocaempa.
JlonmaiiTe mpuNycKuM AJd CKJIEIOBAHHA i BUTOTOBTE BinIOBiAHI Momei.

Maua. 170 Maui. 171

BnpaBu gna noBTOpeHHsA

725. ABCDA,B,C,D, — npaMorkyTHui napaneneninen, AB=BC=ai ZBAC =o.
3HalgiTh oy TpukyTHuka AB,C.

726. YcranoBits Bugy aABC, akmo A(1l; —1; 2), B(0; 2; —1), C(2; 1; —1).

727. Bucora mipamigu mopiBuioe 12 cm, a miaoma ocHoBu — 288 cm?. Ha akii
BificTaHi BiJi OCHOBM MOTPiOHO IpoBecTu mepepis, mapajieIbHUN OCHOBI,
1106 #oro mJoia mopiBHoBaga 32 cm2?

CamocTiitHa po6oTa 4

BapiauT 1

1 Bwmcora mpaBuJabHOI YOTHMPUKYTHOI IIPU3MHU JOPiBHIOE 5 CM, a CTOPOHA

ocHOBU — 4 cM. 3HAWAITH: a) IJIOINY IOBEePXHi mpuaMmwu; 0) AOBKUHY Ii
Jiaromadi.

2 3HalifiTh MJIOIIY IIOBEPXHi IIPaBMJILHOI'O TeTpaeapa, pedpo AKOro mopis-
HIOE a.

BAPIAHT 2

1 Anodema npaBHJIbHOI YOTUPUKYTHOI HmipaMizu mopiBHIOE 5 c¢M, a CTOPOHA
ocHOBU — 8 cM. 3HAWAITH: a) MJIOIY MOBEPXHi mipaminm; 0) il Bucory.
2 3HalIiTh ILJIOIY IIOBEPXHi IPaBUJILHOIO IreKkcaeapa, pedpo siKoro JOPiBHIOE a.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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CkapOHMUYKa foCArHeHb i HAGYTUX KOMNETEHTHOCTeN

v' Posywmito, 1o mpusmu, mipaMmigu, spisaHi mipamignu, mpaBUIbHI MHOTrOTpaH-
HUKHN — HAWMOPOCTIII Ta HAWBaKJIUBIIII BUAWM MHOTOTPDAHHUKIB.

FIHAN @

v' BHalo, 10 npu3Moi0 HA3UBAIOThL MHOTOTPAHHMK, Y AKOTO ABi rpaHi — piBHi
n-KyTHUKH, a periTa n rpaHeil — mapajejorpamu. [Ipuamy HasuBaIOTh nps-
MOW0, AKIIO ii 6iuHi peOpa meprIeHAUKYJIAPHI 10 ocHOB. IIpuamMy Has3mWBaIOTh
npasuJsibHol0, AKIIO BOHA MPSAMa, a il OCHOBU — IIPaBUJIbHI MHOTOKYTHUKH.

v' Posywmilo, 110 napa.ienienined — 1ie Ipu3Ma, B OCHOBI KO JIEXKUTh IIapaJieiorpaM.
SAx1mo 6iuni pedpa mapaJseseninena MepueHINKYIAPHI 10 IJIOIUNH OCHOB, 10r0
HA3UBAIOTh NpAMUM napaneneninedom. SIKio Bci 6 rpaHeil mapaJsesemninena
NPAMOKYTHUKY, OT0 HABUBAIOTH NPAMOKYMHUM naApaJeseninedom.

v’ 3Ha i BMil0o BUKOPHUCTOBYBaTH (POPMYIY AJId BU3HAUEHHS Ijomli 6iuHOl Imo-
BepxHi npamoi npusmu: S; = Ph, ne P — nepumeTtpa ii ocHOBU, I — BucorTa.

v’ 3Hawo i BMil0 BUKOPHUCTOBYBATHU o} D,

BJIACTUBOCTI IapaJieselinena: 7

e JiaroHasi KOXKHOTO mapaseie- P !
minena IepeTHHAIOThCSI B ONHIN P
rTouri i AimAThCA Iiero TOUKOIO Y
HaBIILJI; Y R~ D

’ . A
e KBajJapaT JiaroHaJyii IPAMOKYT- A

HOTrO IIapaJjiejellimnena IOPiBHIOE
CyMi KBaJpaTiB TphOX HOro BUMipiB;
e yci miaroHaJi IpPSAMOKYTHOTO mapaJeJelrinea piBHi.

AC, = CA, = BD, = DB,.

P

v' Bmalo, mo nipamidon HasuBaOThL MEOTOIPAHHHIK, OLHA
rpaHb AKOTO0 — MOBLIBLHUII MHOTOKYTHUK, a BCi iHImi
rpaHi — TPUKYTHUKH, II[0 MAIOTh CILILHY BEPIINUHY.
ITipamigy HasuBawOTh NPABULLHONI, AKIIO Ii OCHOBOIO

M € MPaBUJIbHUUN MHOTOKYTHHUK, IEHTP IKOT0 30iraeTbcsa

A 3 OCHOBOIO BHCOTH. BucoTa 6iuHOI rpaHi mpaBuUIbHOIL
mipamigu, mpoBeneHa 3 ii BepmuHU, — anogema mi-
pamigm.

v/ 3maro i BMito BuKopucToByBaTH (GOPMYJIY AJIA BU3HA-
YeHHS ILIOIN 6iuHOl MOBEepXHIi IpaBUJIBHOIL IIipamigu

S = % Pl, ne P — niepumertp ii ocHOBHU, [ — amodema.
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Po3nin 4. MHOTOrPAHHUKM

IcTtopuuni BigomocTi

T'eomeTpiaa — opma 3 HalgaBHimux Hayk. [ocaimkyBatu pisHi mpocToposi
dopMU 3maBHA CIIOHYKAaJa JIOAUHY i mpakTUYHA AiAJTbHICTh.

Bararo nmouaTKkoBuX reoMeTPUYHUX BiloMOCTeH AicTaly ETUIETCHKI, IITyMepo-
BaBUJIOHCBHKi, KUTaliCbKi Ta iHIIi yueHi maBHixX yaciB. BcramoBiaroBaucsa BOHU
CHOYATKY TiJMBKU MOCHITHUM IILJIAXOM, 0e3 JOTiUHUX IOBEIEHb.

Ax mayka reomerpia Bmepiie chopmyBanack y CrapogaBwiii I'perii, Kosu
TeOMEeTPUYHI 3aKOHOMIPHOCTI U 3aJIe’KHOCTi, 3HAWJEeHI CIOYaTKy MOCJiTHUM
HIJIAX0M, OyJau 3BeleHi B cucteMy i moBemeHi AK Teopemu. OgHa 3 mMareMa-
TUYHUX Ipalb TUX JaJieKuX daciB mpidmiiaa i go Hac. Ile — «OcHoBU» EBKiina
(6. 365 — 6. 300 pp. mO H. e.).

PosBuBasacs reometpisa i micaa Eskaiga. 3okpema, Apximen (III ct. 10 H. e.)
3alPOIIOHYBAB HOBi CIIOCOOM OOGUMCJIEHHA ILJIOIL i 00’€MiB reOMeTpUYHUX TiJI,
Amnomnnoni#t (III-II cT. mo H. e.) mocaiguB mepepisu Kouyca, Meuemnait (I-II ct.)
PO3BUHYB reOMeTPiio i TpuUroHoMmeTpito chepu. Ajie B HACTYIHI CTONITTA aX IO
Bigpom:xenuna B €Bpori reomerpia He po3BuBasiacA. TilbKu y ApyTiil mosoBuHI
MUHYJIOTO TUCIYOJIITTA TYT 3HOBY HOYaU 3’ ABJIATUCA T€OMETPUYUHI BiTKpPUTTS.
CTBOpIOBANINCSA HOBI METOAU IOCJiJKeHHsS BJIACTUBOCTEM reoMeTpUYHUX (Giryp
i 3’aBnAaMCa HeBimoMi paHiIlle rajysi cTapomaBHBOI HAyKW: aHATiTUYHA, TIPO-
eKTHUBHA, HapucHa, AudepeHIiaabHa TeoMeTpii.

Hasi 3po61MO KOPOTKMH iCTOPUYHUI OTJIA]] TEM, POSTVIAHYTUX Y ITOMY PO3IiJIi.

Mmnozoepannuru. Ilepi saragky Ipo MHOTOTPAHHUKY BioMi ITTe 3a TPU TUCAYL
poxkiB mo Haroi epu B €runTi i BaBunoni. [locuTs 3rajaT 3HaMEHUTI ETUIIETChK 1
nipaminu i HaliBigomimnty 3 Hux — mipaminy Xeonca. Ile npaBunbHa nmipamina,
B OCHOBi K01 — KBazpar 3i croponoio 233 M i Bucora akKoi carae 146,5 m. He
BUIIaIKOBO KaKyTh, III0 Imipamiga Xeorca — HiMuU#A TpakTaT 3 reoMmeTpii.

ITpamuii napanesnenines 3 KBagpaTHOIO OCHOBOIO, IIPAMI IPU3MU 3 Tpalele-
BUIHUMUY i TPUKYTHUMU OCHOBAMHY PO3TJIAMATINCS Y CTAPOAaBHBOMY KUTAHCHKOMY
MaTeMaTHYHOMY TBOpPi «MareMaTnka B [eB’ATU KHUTAX».

3arajbHi HOHATTSA IPO reOMeTPUUHi Tina mouaau ¢popmysBaTucsa B VI cT. 10
H. e. B I'perrii. [JaBHBOTPEIILKUM TeoMeTpaM OyJIu BioMi MOHATTA «KyO», «IIa-
paneinemnimen», «Ipu3Ma». I'pellbKe CJI0BO «Kiboc» OYKBAJIbHO 0O3HAUAE «T'PaIbHA
Kicrouka». Tina, 1o Maau cxoxki ¢opmu, mHassaau Kybamu. CiIoBo «Ipma3mMas
TaKO0K I'PEIlbKOT0 MOXOMKeHHA i OYKBAJIbHO O3HAUAE «BigmuisHe» (Tino).

OcuoBHiI Teopemu crtepeomerpii Bukaageni B XI kuusi «Hauamn» EBkiiga
(IIT cT. mo H. e.).

ITousarTs «Ky0», «Imapajeneninen», «IpusMar», «IipaMmiga», «Tijgo» Oyau g0-
Ope Bimomi maBHBOrperbKoMy reomeTpy EBkIiny. Ock KiibKa 03HAUEHb 3 KHUTHU
XI «OcuoB» EBraina.

e TijioMm HasduBa€eTLCS Te, 1[0 MAa€ NOBKUHY, IIUPUHY i riandbuny. Mexi Tinza

€ IOBEpPXHi... .
e [Tlipamima € Timo, oOMekeHe IJIOIIWMHAMM, IPOBEJEHUMU Bil AKOI-HeOyIb
IJIOIIIMHY O TOYKHU, AKA JEKUTDH 11034 I[I€I0 OCTAHHBOIO.

e [Ipuama € Tino, oOMesKeHe MIJOIMIMHAMM, 3 SKUX JBi IIPOTHJIEKHI piBHI,

nomibHi i mapaJiesbHi, pelrTa K € ImapaJjejJorpaMu...

e Ky0 € Tizmo, oOMeskeHe IITicTbMa PiBHUMU KBaapaTaMU.
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IcTopuuni BigomocTi

Y maykosomy TpakraTi Jleomapaa Ilisancbkoro (@ibomauui) (6. 1170 —
micaa 1228) «IIpakTuuHa reoMeTpisi» JOBOAUTHCH, 1[0 KBAAPAT AiaroHaJi mps-
MOKYTHOTO IapaJjiejielrinesia TopiBHIOE cyMi KBagpaTiB #ioro Tppox BuMipis. Iliel
TeopemMu HeMmae B EBKJina.

Y XVIecr. Xpuctodop Knasiye (1537-1612) chomymoBaB TeopeMy PO IIEHTP
cuMeTpii mapaJseseninmena: «SKIo mapaJesenines Po3CiKaeTbeA IJIOIIUHOIO,
110 IPOXOAUTH Uepe3 IIEHTP, TO BiH Po30MBAETHCA HABIIJ i, HaBIaKU, AKIIO
napajeJelines po3ciKaeTbCca HABIIJ, TO IJIOIMHA IIPOXOAUTH Yepe3 IeHTP».

Ho osHauenHsa nmpusmu noBepraiauca matemaruku y XVIII cr. Tak, Bpyk
Tetinop (1685-1731) naB Take 0O3HAUEeHHA IPU3MU: IIe MHOTOTPAHHUK, y AKOTO
BCi rpaHi, 3a BUHATKOM JBOX, ITapaJjejbHiI OOHIN mpaAMiii.

IIpasuavni mHozozpanHHuku Oynau Bimomi HaBiTh momepemumkam EBKJima.
B «OcuoBax» moBeneHO, IO iCHYE TiIbKY 5 BUAIB IPABUJILHIX MHOTOTPAHHUKIB,
i moKasaHo, AK MOKHA IIOOYAYyBATH KOMKHUH i3 HUX.

IIpaBubHI MHOTOTPAaHHUKY JOCTimKyBasn e B mKoJri [Tidharopa. Bouu BBa-
JKaJIu, 110 iCHYBaHHA I’ ATH MPABUJILHNX MHOTOIPAHHUKIB OB’ si3aHe 3 OYL0BOIO
marepii Ta BececsiTy. BigmoBigHO mo iXHBOI Teopii aToMM OCHOBHUX €JIEMEHTiB
MaTepii moBuHHI MaTu GOpMYy PisHHX TiJj:

BceecBiT — momeraenp 3emiIa — Ky0 Borous — TeTpaenp

Boma — ikocaeap IToBiTpss — okTaexnp

Ilisuime BueHHA miaropifiniB npo mpaBuUJIbHI MHOTOTPAHHUKM BUKJAB
Yy CBOIX Ipanax iHIUHE JaBHBOTPENbKUM BueHui [lmaToH. 3 Tux mip nmpaBUJIbHI
MHOTOTPAaHHUKY CTaJI HaduBaTuca llnaToHoBUMU TijlaMu.

Apximen BinkpuB icHyBaHHA 13 BUAIiB HamiBIPaBUJIBHUX MHOTOIDAHHUKIB,
YOTUPH 3 AKUX IIOJAHO HIIKUE.

C €

Ha immomy majioHKY 300pakeHO NpaBUJIbHI 3ipuacTi MHOTOTrpaHHUKM, SKi
HasuBaioTh Timamu Kemiaepa—IIlyaHco.

PoarasaabTe meTanbHiIlle MAJIOHKHK. ¥ CTAHOBITH BUAM MHOTOKYTHHUKIB, IO
€ TpaHAMU KOKHOTO. [[isHaliTeca 6inbIrre mpo 11i Ta irmi muororpanuuku. Cipo-
OyiiTe 3pOOUTH iX PO3TOPTKU Ta BUTOTOBUTU MOJAEJNI KiIbKOX 3 HUX.

MpaBo ans 6esonnaTHOro po3milleHHs MigpyYHVKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



Po3nin 4. MHOTOrPAHHUKM

TEMATUYHI TECTU

lMpoaHanisyitTe ymoBM Ta BUMOTKM 3aBAaHb 1-12 Ta 06epiTb OfHY NPaBWAbHY, HAa Baly

LYMKY, BiAnoBigb.

ITpusma mae 10 rpaneii. AKuil MHOTOKYTHUK JIEXKUTH B ii 0CHOBi?

A

b

B

r

i

12-KyTHUK

10-KyTHUK

9-KYTHUK

8-KyTHUK

7-KyTHUK

B ocHOBi npsaMoi mpusMu JIEKUTH IPAMOKYTHUK 3i cTOpoHOIO 6 cM i mia-
roHaio 10 cm. Biune pedbpo mpusmu gopiBuioe 20 cm. 3HANIITDL MJIOILY
TIOBHOI ITOBEPXHi IPU3MU.

A

b

B

r

i\

376 cm?

328 cm?

608 cm?

640 cm?

656 cm?

MHororpaHHUK Mae YOTHPU I'paHi. YKaKIiTh KiabKicTh pebep 1bOTro MHOTO-

TpaHHUKA.
A b I
6 4 5 8 10

B ocHOBi npamoi npuaMu J€KUTH NPAMOKYTHUN TPUKYTHUK i3 KaTeTamu
6 cm i 8 cm. BHaiiaiTh mIOIy OiYHOI MOBEPXHI IPU3MHU, AKIIO ii OiuHe pedpo

IOopiBHIOE 8 cM.

A B B T bi |
192 cm? 384 cm? 48 cm? 96 cm? 108 cm?

SHaNAITH ILJIOIY IIOBHOI IOBEPXHI IPIMOKYTHOTO IIapaJie- c, D,

Jemimneaa, AKIO CTOPOHN OCHOB MOPiBHIOIOTEL 3 ¢M i 6 cMm, B 4

miaroHaspb mapasenerninena — 3v6 oM. ! !

A B B T i
Ci-—---JD
72 cm? 63 cm? 90 cm? 45 cm? 18 cm? B k 7

Pebpo kyba 36imbmmau y 2 pasu. ¥ CKiJIbKM pasiB 30iJbINuIach IJIOIa
TIOBHOI MOBEPXHi IbOTO Ky0a?

A

b

B

r

i

y 2 pasu

y 4 pasu

y 6 pasiB

y 8 pasiB

y 12 pasis
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10

11

12

O6uucaiTh miomly 6iuHOI MOBEPXHI HMpaBUJILHOI IIECTUKYTHOI mipaminu,
CTOPOHA OCHOBU SAKOI JopiBHIOE 8 cM, a amopema — 12 cm.

TEMATUYHI TECTU

A

b

B

r

i

288 cm?

576 cm?

144 cm?

192 cm?

96 cm?

Bucora i cropoHa OCHOBM HpPaBUJIBHOI TPUKYTHOI mipamMinu HOpPiBHIOIOTH
93 cm. BHaiigiTs Giune peobpo.

A B B T Ji |
3 213 cM 18 cm 9\/§ cM 16 cm 12 cm

OcHOBOIO TipamMify € IPAMOKYTHUHN TPUKYTHUK, KaTeTU AKOTO JOPiBHIOIOTH
8 cm i 6 cm. 3HaligiTh BUCOTY ImipaMmimgu, AKIO Bci ii 6iuni pebpa HaxmieHi

IO ILJIOIWHY OCHOBHU IIig KyTom 45°.

A

b

B

r

it

5cm

6 cMm

8 cm

10 cm

5v2 cm

SIKII0 cTOpPOHA OCHOBM IPaBUJIBLHOI TPUKYTHOI mipamimgu
IopiBHIOE 3 cM, a amodema — 1 cM, TO AIBOTPAHHUINA KYT

IPU OCHOBIi mipamigm HOpiBHIOE:

A

b

B

i

30°

60°

arctg 2

1
arctg —
& 2

45°

Benukwuii Ky6 ckJyanm i3 kE 0fHAKOBUX MaJIeHbKUX KyOUKiB. YKaKiTh uucJio,

AKe MOoJKe OyTH 3HaueHHAM k.

A

b

B

r

i}

12

84

48

64

46

ITpaMmoKyTHU mapaJjejelines CKJIeE€HO i3 TPhOX OJHAKOBUX KYOUKiB. 3HAT-
IiTh IJIONTY IIOBHOI IIOBEPXHi YTBOPEHOTO IapaJieselrinena, AKII0 IIOBEPXHA
KOXXHOTO KyOuKa gopiBHioe 6 cm?.

A B B T i
12 14 18 16 20
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AnonnoHiun MeprcbKkun
(262 p. po H. e. — 190 po H. e.)

[laBHbOTpeLbKUiA MaTeMaTUK, OAUH

i3 HaBMAATHIWLMX MATEMATUKIB
aHTMyHocTi. Y npaui «KoHiyHi nepepiszu»
BNEepLIe pPo3msHyB eninc, napabony

i rinepbony K [OBiNbHI NNOCKi nepepisu
[OBiNIbHUX KOHYCiB 3 KPYroBOl OCHOBOIO
i peTanbHo gocnigue ix BnactueocTi. [oBiB
opuriHanbHumM meTtofom 387 TeopeM npo
KpuBi 2-ro nopsagky. Moro npaui cranu
OCHOBOI CTBOPEHOT Mi3Hile aHaNiTUYHOT
reomertpii.

262

| H.e. 1300 1400 1500 1600

Woranu Kennep
(1571-1630)

Himeubkuit dinocod, matemaTuk, aCTpOHOM.
Onucas cnocib BU3Ha4YeHHs 00'eMiB Tin,
BMKOPUCTOBYIOUYM €/IeMEHTH THTErpanbHOro
yucneHHs. Y kHusi «Crepeometpis 6040k
Ans BUHA» (1615 p.) 3HaliwoB 06'emu

92 Tin 06epTaHHs, CXOXKMUX HA IUMOHMH,
A61yKa, 60YKM TOWO, i y3aranbHUB Ui
BifOMOCTi Ans BM3HAaYeHHsA 00'emis Tin.
YcTaHOBMB, WO KOXEH i3 N'ATM NpaBMIIbHUX
MHOFOrpaHHUKIB MOXe OyTU BNUCAHUM

y cchepy 1 onucaHMM HABKONO cepu.
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PO3AIN 5 | CHAPTER 5

Tina o6ePTAHHA. OB’eMM SoLips oF REVOLUTION.
TA NNOLWI NOBEPXOHb VOLUME AND SURFACE AREA
FEOMETPUYHUX TLN OF A SoLID

C 06epTaHHs nMNocKoi dirypu HABKOMO CBOET OCi nMonsrae
B OAHOYACHOMY OMMUCYBAaHHi BCiMa ii TOYKAMU Kin
y NNOLWMHAX, NepneHANKYNAPHUX A0 OCi.

D M. Ocmpoepadcbkuli

TinA OBEPTAHHA | SoLips oF REVOLUTION

wn
N
_

Konvcu | CoNEs

Kvna 1A coepa | SPHERE AND SPHERICAL SoLID

KoMBIHALTT COMBINATIONS
FEOMETPUYHUX ®ITYP | OF SoLips

Os’'eM npusmMun | VoLume oF PRisM
§ 24 LMAIHAPA AND CYLINDER

Os’em nipamign, | VoLume ofF Pyramip,
KOHYCA TA KVAI CoNE, AND SPHERICAL SoLID
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MucTeEUTBO

MaincTepHiCcTb, NPOAYKT AKOT MPUHOCUTL ECTETUYHE 3aL0BOJIEHHS.

JekopaTnBHO-

npyKnazHe Ckynbntypa

MATEMATUKA
B MOI/ NPOMDECIT
v
CinbCbKE rocnogAPCTBO

O6pobka 3emMni Ta BUPOLLYBAHHA CBIMCbKUX TBAPUH A9 3a0e3neyeHHs
HaCeNIeHHs NPOoAYKTaMWN XapYyBaHHA W OTPUMAaHHSA CUPOBUHWN ONS OEAKUX
rany3ew NnPOMNUCAOBOCTI.

PocnunHHnuTBO TBapPUHHNLTBO
Meniopauiis

RN

~Y3ia
., J“L

sy T 1 i

* H - — = 3
s i

JliciBHUUTBO
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& 20. TInA OBEPTAHHA 181

PosrasubTe nBa 300paskeHHs ogHOro Bejocunena (maj. 172 i man. 173).

Mau. 172

Yum BoHHM BigpisHawTeca? Yomy
Take BigoyBaeTbca? Cxoiki i103ii MoK-
Ha cIocTepiratm Ha MOAU(PiIiKOBAHUX
OIUCKaxX CydyacHHX aBTOMOOijiB Ta iH-
X IpeaMeTax, 1o obeprarThbesa. Pos-
TJISTHEMO, AK y Ipolleci o6epTauHsa yTBO-
PIOIOTHCA IIPOCTOPOBI TeOMETPHUUHI
dirypu.

Y aBiTh, 1110 IIJIOCKUH MHOTOKYTHUK
ABCDE o6epTaeTbcsa HaBKOJIO HEPYXO-
moi npsamoi AB (maJg. 174, a). SIkio Bin
3po0OUTH HOBHUM 00€PT, TO KOXKHA HTOT0
TOUKa, IO He JIeXKUTHh Ha AB, omnule
KO0JIO 3 IIEHTPOM Ha ITiii mpAMiii. A Bech
ITaHWI MHOTOKYTHUK, 00epTalunch Ha-
BKOJIO mpamMoi AB, omnuiiie gesakxke miJo
obepmanHusa. lIlpasma AB — Bichk IIbOTO
Tisia obepranua (maa. 174, 0).

IInomuua, Ka IPOXOAUTH Uepes
Bich Tiza obepTraHHsA, MOMiJIAE HOTO
Ha OBi piBHI yacTuHU. YTBOpPEHUN
nepepis HA3WBAIOTH OCHLOBUM IIepe-
pisom (maxa. 175).

Mau. 173

Mau. 174

Mau. 175
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182 Po3ain 5. TinA 06EPTAHHA. OB'eM TA MAOLLI NOBEPXOHL FEOMETPUYHMX T

OcboBuii mepepis Tija o6epTaHHS MOKe CKJIALATHUCA 3 ABOX IJIOCKUX (iryp,
CHMETPUYHUX BimmHocHO oci (max. 176, a).

ITepepiszom Tisa 06epTaHHS IJIOIIUHOO, TEPIEHANKYIAPHOO 10 OCi, € KpyT, a60
IJIOCKe KijbIle, a00 KigbKa Kimerpb Torro. [1da mpukIagy yABUMO Tijlo, YTBOpPEHE
obepranHaM Girypu, 300pakenol Ha MaaoHKY 176, 6, HaBKoJIO0 IpAMoi AB. AKImo
#oro mepeTuHATH TJIOITUHAMHY, SKi MepHeHIUKYJIAPHL [0 OCi Ta MPOXOAATH Uepes
Touxku A, B, C, To B Iepepisi MaTrMeMo BiAIOBiIHO KPYT, KPYT i KijIbIle, ABa KiIbIld.

SAx1ro Tiso o6epTaHHA OMYKJIE, TO CiuHa MJIOIMHA, ITePIeHANKYIIpHa A0 oci
obepTaHHA, MepeTUHae ioro mo Kpyry (man. 176, 8).

: C
2 . LS

a 0 8
Maun. 176

11106 3agaTu Tijio o6epTaHHs, JOCUTH YKAa3aTH MOT0 Bick i irypy, obepTaHHAM
SAKOI yTBOPEHe IIe Tij0. 3aMiCTh OCi YacTo BKa3YIOTh BiipiBOK, IO 1i1 HAJIEKUTh.
Hanpukiazn, MosKHa cKasaTH TaK: TiJIo, yTBOpPeHe 00epTaHHAM IIPAMOKYTHOTO
TPUKYTHUKA HABKOJIO ¥oro rimorenysu (Maa. 177).

:B

|
|
|
T
|
|
........................... B SEES S S S ——— S
1
|
!
|
T
|
I
|
1
|
|
|

Mau. 177 Mau. 178

IIpoekIriero KoJjia Ha TJIONIUHY, He IMEePIeHANKYJIAPHY A0 IJIOIUMHU KOJia,
e eqinc (majs. 178). Tomy HaouHe 300pasKeHHsA Tija 00epTaHHA MiCTUTH ejilcu
(muB. HATpuKJIag, Mmaa. 174, 175). Exinc mae mienTp cumeTpii Ta aBi oci cumeTpii.
BynyBatu esinicu MokHA 3a JOIIOMOTOIO I11a0JI0HIB a60 Bix pyku. 11106 mobymayBa-
TU eJIiTIC, TPOBEJEMO CIIOUATKY ABI B3AEMHO MEPHEHAWKYIAPHI mpawmi Jirii. Big
Touku O IX mmepeTuHY B 00MABa OOKU IIPUOIN3HO y BigHomeHHi 3:1 BigkJIazaemo
piBHi Bigpisku. OTpuMaHi YoTUPY TOUKU 3’€THYEMO ILIaBHOIO JiHieto (Man. 178).

11106 HaBUUTHCS TPABUJIBHO i IITBUAKO KPECJAUTHU eJilich, BUKOHANTe KilbKa
300pasKeHb Ha KJITHHKAX 3a TOTOBMM IIa0JIOHOM, IIOJaHUM Ha MmaJ. 178.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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ITpuraagy maTepiaabHUX MO TiJT 00epTaHHA: JiH3a, KOTYIIKA, XOKelHa
miaiiba, KoJiba, mpobipkKa, MakiTpa, pyxomi mexauismu (mas. 179). A or Gour,
raiika, CBEpAJIO He € TijlamMu O0epTaHHS.

Max. 179 Maug. 180

Cuiip pospisuaTu tina obepranua Ta @izypu obepmanua (masn. 180). Ocranue
MOHATTS — 3araibHime (maja. 181). KoxkHa ¢irypa odepranusa — Iie AesKa MHO-
JKUHA TOUYOK.

‘ dDirypu o6epTaHHI

‘ ITmocki ’ ‘ Hennocki

‘ Tima obepranHA H IToBepxHi obepTaHHA H Tamri

Mau. 181

IIpuxkaagu Qiryp obepranusd, AKi He € TigaMwu: KoOJIO,
KpYT, IIOBEPXHs, YTBOPeHa 00epPTaHHAM IPAMOI HaBKOJIO
MumMo0ikHOI it oci (masm. 182), Tormo.

HaitinpocrimuMm Tijtom o6epTaHHA € MUIIHIP.

I

Maan. 182
IMuaiaapom HABWBAIOTH TiJIO, YTBOPEHE 00ePTAHHAM
~ Pagiyc MPSIMOKYTHUKA HABKOJIO MOT0 CTOPOHM.
<" Y
\-_)< Arxmo npamoxkyraunk OABQO, obepraTy HABKOJIO CTO-
' pouu OO,, To #ioro croporu OA i O,B omumyTs piBHI
Bics Kpyru, AKi HasuBalOTh OcHo8aMu yusindpa (Mas. 183).

Cropona AB omnuiie 0iuRy nogepxhio muiinapa. Kosken
Bimpisok 1iel moBepxHi, AKuil nopiBHIOE AB, — magipHa
nuiaigapa. Yci TBipHI muaiHapa piBHI Ta mapajesbHi ogHA
onHil, 00 KOXKHA 3 HUX AOpiBHIOE AB i mapaJeabHa oci

Bucora
TBipra OcHOBU

\O___/ A obeprauHA. [{loB:KUHA TBipHOI € 6ucomorio muaiHapa. Bora
' IOPiBHIOE BificTaHI MiK ILIOINIMHAMMI OCHOB.
Mau. 183

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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IMuniagpyu MUPOKO BUKOPUCTOBYIOTH ¥ IIPOMHUCJIOBOCTI, MOOYTi, apXiTeKTypi
ro1rto (maj. 184).

Mau. 184

IITo6 306pasuTu MUIiHAP, TOTPiGHO:

e 100OyAyBaTH NOBLJIBHUM eJimc;

e yepes IeHTP mmoOymoBaHoro ejimca (Tod-
Ky O), IepueHInKyJIAPHO A0 HOro IJIOIUHU,
TYHKTUPHOIO TOHKOIO JIiHi€I0 MPOBECTU BiCh
muiriaapa 00;;

® TIapaJieJIbHUM MePEeHEeCeHHAM IIePIIOro eJim-
ca moOyayBaTu APYruUil ejimc 3 I[eHTPOM
y Touni Oy;

® IIPOBECTU TBipHIi, AKi JOTHKAIOTHCS J0 300pa-
JKeHb OCHOB Y JAiaMeTpaJbHO TPOTUJIEKHUX
TOUKAX i yTBOPHIOIOTH 300paskeHHSA OIHOTO
3 OChOBUX IIepepisiB MuaiHapa;

e 3a IIOTPeOU IIPOBECTHU APYTUHA OCLOBUM IIepepis
(ABB,A,) uepe3 iHmIi TBipHi i giameTpu 0CHOB
(mag. 185).

Veci ocboBi mepepisdm muwiriHapa — pPiBHI nps-
mMoKyTHUKHU (Mas. 185). Koskna ciunma miormuHa,
mapaJjejbHa OCi MUJIiHaApa, TAKOMK IepeTuHAa€e Horo
0 IPAMOKYTHUKY, ABi CTOPOHM SKOro — TBipHi
muIiEgpa, a aBi immi — piBHI Mik coboro xopau
#ioro ocHoB (MmaJj. 186).

KoskHa ciuHa miomuHa, IepIeHIuKYJIApHA I0
oci muaiHapa, mepeTuHAE HMOTro Mo KPyry, IO MI0-
piBHIOE ocHOBI muiHApa (Mmaax. 187).

Ilincymyemo ckasaHe BuUile i copMyJIFOEMO
OCHO8HI 8iacmugocmi yuainopa.

1. OcuHoBu nMIiHApa PiBHI i mapajegbHi KPyru.

2. VYci TBipHi nuringpa piBHi, mapagenabHi MixK
co00I0 Ta MEepIeHAUKYJAPHi 10 OCHOB. | _ccmmmmmmmmeeal o

3. Bucora muirinapa gqopiBHIo€e TBipHii i BigcTami —_ 0
MiK ILJTOIIIMHAMM OCHOB. Mag. 187

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Ilepepisom muaingpa mMosxKe OyTH:

® IPAMOKYTHUK, SIKIIO CiUHAa IIJIOIMHA
MIPOXOAUTH Yepes Bich IuMiHApa ado
napaJjejgbHa iit;

® KpyT, AKIIO CiuHA IIJIOIIUHA TepPIIeH-
IUKYJAPHA 0 OCi IMMIiHapa;

e ejinc abo oro yacTmHa, AKIIO CiuHA
TIJIOITWHA IIEPETUHAE BiCh I TOCTPUM
KyTOM.

Ao moBepxHIO MUIiHApPa po3pisaTu
IO KOJIaX OCHOB 1 mO OAHi#t 3 TBipHUX,
a TmOTiM PO3TOPHYTHM Ha IJIOMIWHi, TO Agic-
TaHEeMO po3zopmky yunindpa (man. 188).
Bowna ckyiamaeTbes 3 TpAMOKYTHUKA — PO3-
TOPTKU O0iUHOI ITOBEPXHi — Ta IBOX PiBHUX
KpyriB. fAKIO pamiyc oCHOBHM HHUJIiHApPA
nopiBHIOE r (IIiOoro Ha3WMBaIOTh pagiycom
muiaingpa), a Bucora — h, TO #oro 6iuma
TIOBEPXHS PO3TOPTAETHCA B IPAMOKYTHUK 31
cropoHamu 27r i k. Ilimomta miei posropTrm
€ ILIoIero 0iuHOl MOBEepXHi MuIiHapAa:

S; = 2nrh.

11106 3Ha#iTH BCIO TJIOITY MTOBEPXHI IMU-

§ 20. TINA OBEPTAHHA 185

Maur. 188

aiaapa S, (iHOAI rOBOPATH IIJIOIINY HOBHOI ITOBEPXHi), MOCHUTH A0 IJIOIIL HOTO

0iuHOl MOBEPXHi JOmATHU IIJIOIIi ABOX MOT0 OCHOB:

S, = 2nrh + 2nr?, a6o S, = 2nr(r + h).

NepesBipTte cebe

wro]—

fAx MoKHA YTBOPUTHU Tijio 00epTaHHA?
IITo HasuBaiOTh Biccio 0O0epTaHHA; OCLOBUM HepepisoM Tijla obepTaHHA?
fAxoro diryporo moxke OyTH 0ChOBUiI IIepepis Tisa obepranHa? A mepepis

IJIOIITUHOIO, IMEePIeHANKYJIAPHOIO 0 oci obepTaHHA?

[~

Ha miarpami.

~[o v

#ioro oci?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae

fAx moB’aA3aHi Mik cobo1o pirypu obepramusa i Tisa obepranua? ITokakiTe

1o masuBatoTh muaingpom? HassiTh fioro enremenTu.
fAxoro ¢irypoio € ocroBuUil Iepepis muaingpa?
SKoro Qiryporo € mepepis nuIiHAPAa IJIOMIMHOIO, MEPHEHAUKYIAPHOIO 10

fAxoro giryporo € mepepis MUIiHAPA IIOITUHOIO, IapaJIeJbHOIO Horo oci?
IITo HazuBaOTH PO3TOPTKOIO MOBEPXHI ITUIiHADPA?
fAx MoskHA BUBHAYATH IJIOINY IIOBEPXHi muainapa?

MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua
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BukoHaemo pasom

1)

OcnoBi mepepisu ABOX PiSHUX HMUJIIHAPIB — PiBHI IPAMOKYTHUKHU 3i CTOPO-
Hamu 4 M i 6 M. 3HAUIITH IJIOIY IIOBEPXHi TOro MMIiHApa, ¥ SKOT0 BOHA

OinbIa.

Po3e’a3anua. Vimerbcda mpo aBa MMUIIHApHU: AiaMeTp Iepinoro — 4 M, BHCOTa —
6 M; nmiametp apyroro — 6 M, Bucora — 4 M. 3a ¢opmyJioio S, = 2nr(r + h)

2)

3HAUAEeMO IIJIOIIi ITOBEPXOHb 000X IMUJIIHAPIB:

1) akmo r=2ih=6,70S=2n"-2 -8 =32m;
2) armor=3ih=4, 70 S=2n'3 -7 =42m.
IL1o1a ocboBOTO IEepepisy MuIiHAPa JOPiBHIOE Q.
3HalAiTh Moy 6iuHOl mMoBepXHi MMUIiHApAa.

Po3s’a3anna. Hexaii pagiyc ocHOBY UIiHAPA JOPiBHIOE T,

3)

a Bucota — h (mas. 189). Toxi mioima ocbO0BOTO
mepepisy nuaingpa @ = 2rh, a miaomia oro 6iuHol
nmoBepxHi S; = 2nrh = 1+ 2rh = Q.

Muniagp pagiycom \/ﬁ i BucoTo 5 meperuHa-
€ThCA IIJIOINHOI0, MapajieIbHOI Oci Imaingpa
i Bigmanenoto Big Hei Ha 1. 3HAUAITE IJIOITY i Ie-
puMeTp Iepepisy.

Po3e’a3anHA. Hexait mepepis ABB,A, muiinapa Bigmaie-

HuU# Big oci O0; Ha OC =1 (mau. 190).
Toxi AC=+0OA?-0C? =4J10-1 =3.
ITyxkawma miomia mepepisy
S=A4AA4,-AC-2=5"-3"2=30,
a mepuMeTp Iepepisy
P =2(A, + AB) =2(5 + 6) = 22.

BuKoHamnTe yCHO

728.

729.

730.

731.

HasBiTe nmpurmagu ¢iryp obepTaHus 3 HaBKO-
JIUIITHBOTO CEePeOBUIIA.

Axi 3 HaBeneHUX Ha MaJOHKY 191 diryp e Timamu
obepraHHA?

IITo 3a dirypa yTBOpUTHCA i uac o6epTaHHA TOY-
KU HaBKOJIO IIPSAMOI, IKa: a) He IPOXOJUTH Uepes
IaHy TOYKY; 0) IPOXOAUTH Uepeld JaHy TOUKY?
IITo 3a ¢irypa yTBOpUTHCS i uac obepTaHHA
Bifmpiska AB HaBKOJIO IPAMOI, AKa MEePIeHIUKY-
aapHa 10 AB i: a) IpOXOOUTh Yepes3 ONHY 3 TOUOK
A uu Bj; 0) He mepeTuHae Biapisok AB; B) mepe-
TUHAae Biapisoxk AB y Touri C?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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732. CKinbKU icHY€ IIJIOIINH, SKi PO3TUHAIOTH IIUJIIHAP:
a) Ha OBa PiBHI mwringpwm;
0) Ha nBi piBHI Qirypu?
Yu € i mIomMuHYN ILIOMIKHAMY cuMeTpil murinapa?
733. CkinbKu oceit cumerpii mae nmuaiaap? Yu mMae muaiHAp IeHTP cuMeTpii?
734. fxa ¢pirypa Oyzme ocbOBUM II€pepi3oM Tija, YTBOPEHOTO IIif yac o0epTaHHs
MIPaBUJILHOI YOTUPHUKYTHOI HMipaMiu HABKOJO BUCOTHU?

735. HamaurioiiTe Tijlo, yTBOpeHe O0EPTAHHAM HPAMOKYTHUKA HABKOJO HOTO:
a) 6isbIIol cTOPOHU; 6) MEHIIIOI CTOPOHU.

736. PiBHOOepDEHUI NMPAMOKYTHHUU TPUKYTHUK 3 KaTeTOM 2 CM 00epTaeThCA
HABKOJIO OOHOTO 3 KaTeTiB. HamaJsioliTe yTBOpeHe TiJIo i 3HAWAITEH IIJIOITY
MOTr0 0CHOBOT'O TIEepPepisy.

737. 3HangiTh oIy 0iUHOI MOBEePXHI MUJIiHAPa, BICOTA SKOT0 JopiBHIoE 10 cM,
a pajZiyc oCHOBH — 2 CM.

738. 3HaliiTe AiaroHAJIb 0OCHLOBOTIO IIepepisy MMIiHIpa, BUCOTA AKOr0 JOPiBHIOE
5 cM, a pamiyc ocHoBu — 4 cM.

739. OcroBuil mepepis nuIiHapa — KBajgpar, gia-

TOHAJIb AKOTO HOPiBHIOE 4\/5 cM. S3HAUIITH
TBipHY IIWJIiHApPaA Ta pamiyc HOoro OCHOBU.

740. 3HalgiTh IJIONIIYy HOBEPXHI IUIiHApa, PO3-
TOPTKY AKOTr0 300pasKeHo Ha MaJoHKYy 192,

741. Posroprroio 6iuHol moBepxHi IUIiHApPA € IPs-
MOKYTHUK 3i cropoHaMu 4 ¢cM i 5 cm. S3HaWIiTD
mronty 6iuHOI moBepxHi IMuUIiHapa.

742. JliaroHaJib 0CHOBOTO IIEPEPi3y IMUJIiHIPa YTBO-
PIO€ 3 IIJIOIIMHOIO OCHOBU KyT 45°. fIK BimHO-
CUThCA BHCOTA IMUJIIHAPA M0 pajiyca OCHOBU?

743. Pagiyc nmuiringpa — 5 M, a miaroHaJb OChbO-
BorO mepepisy — 26 M. 3Ha#iTH: a) BUCO- Maur. 192
Ty muUIiHApa; 0) IJIOIIYy OCLOBOIO IIepepisy;

B) ILJIOITY 6iYHOI ITOBEPXHi; T') ILJIOIITY TOBEPXHi
nuiIiEgpa.

744. [liaroHaJib 0CHOBOTO epepisy nuaiHapa gopiBuioe 12 M i HaxXMIeHa [0 ILJIO-
mUHU OCHOBU mif KyToMm 60°. 3HalmiTh: a) BucoTy HuJiHApa; 0) pamiyc
MUJIiHApPA; B) IJIOINY OiYHOI MOBePXHi MuIiHIpAa.

V] 745. (3HO, 2014). JoB:KUHA KoJIa OCHOBU ITUJiHApa mopiBHIoe 18m cm. Bu-
3HaUTe IOy O0iuHOI mMoBepXHi IMBOro MUJIIHApPA, AKIIO HOT0 BHUCOTA JO-
piBHIOE 7 cM.

A B B T i

8 cm

12671 cm? 2071 cm? 2521 em? 288m cm? 5671 cm?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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746.

747.

V] 748.

749.
750.

751.

752.

753.
754.

755.

756.

757.

758.

759.

Po3nin 5. TINA OBEPTAHHS. OB'emm 1A MOLWI NOBEPXOHb FEOMETPUYHUX TIN

HawmaurofiTe Tinio, yTBopeHe o0epTaHHAM PiBHOCTOPOHHBOTO TPUKYTHUKA
HaBKOJIO OTO CTOPOHH.

Jlamno MPpAMOKYTHUK 3 HepiBHUMU cTOpOHaMU. [{loBediTh, 1110 MJIOITi OiUHIX
TMOBEPXOHDb MUJIIHAPIB, YTBOPEHUX O0EPTAHHAM IIHOTO MPIAMOKYTHUKA Ha-
BKOJIO HEPIBHUX CTOpPiH, PiBHIi.

(3HO, 2012). IIpamoryruuk 3i cropomamu 8 cm i 10 cm !
00epTaeThCsa HABKOJIO MeHIIoi croponu (Man. 193). 3uaigiTe S
IJIOIITY ITOBHOI ITOBEPXHI OTPMMAHOTO Tijsia ob0epTaHHA.

A B B T i
3601 cm? | 1607w em? | 2607 cm? | 2887w cm? | 8007 cm?

Maur. 193

ILnoma ockoBOro mepepidy nmuiaingpa — S. S3HAHAITH ILJIOIITY

0iuHOi mMOBepXHI MUJIiHApA.

Pagiyc ocHoBu muiingpa — r, a Bucora — h. 3HAUAITh JOBXKUHY diaro-
HaJIi 0CbOBOTO IIepepisy HMuJaiHapa.

Bu orpumasin 3aMOBJIeHHSA 3BAPUTU TPYOOIIPOBin

3 mecsATUMeTpPOBUX TPyO miamerpom 102 MM 3a-

BIOBKKU 1 KM. CKiJIbKM MeTpPiB CTHKOBUX IIIBiB

noBenetTbesa 3BapuTu? Ha AKy MiHiManbHY omiaTy '

BU MOJKETe PO3PaXoBYBaTH, AKIIO BAPTiCTh 3BapKU

oxHOro Takoro mBa gopiBaHiOE 400 rpH?

IIpakTuune 3aBganHda. BukopucraiTe MuIiHAPUY- T

HU# maacTwiain (Man. 194) i mokaKiTe mepepisu

muaingpa pisaumu mironuHaMu. CKiTbKY pisHMX Mau. 194
(diryp Mo:ke yTBOpUTHCA B Iepepisi?

3HaiaiTe maomry OiuHOI ImMOBepXHi mmiaiHapa, AKINO Horo pamiyc — 7,
a TBipHY 3 IleHTPa OCHOBUW BUJHO ITiJi KYTOM OL.

SHAHAITh ILJIONTY IOBEePXHi MUIiHaApa, AKIIO JiaMeTp Horo oCHOBH d 3 IeH-
Tpa APYroi OCHOBW BUAHO IIiJf KYyTOM OL.

SK BimHOCATHCA MJIONII HmepepisiB MuIiHApa MJIOIMUHAMU, AKi IPOXOAATH
yepes3 TBipHY, AKIO KyT MiK IuMU IJommHaMu aopiBHioe 30°, a omHa
3 HUX IIPOXOAUTH Uepes Bich IuaiHapa?

HoBeniTh, 110 MJION[MHA, AKa IPOXOAUTH UYepe3 TBipHY HUJIiHApA, aje
He MTOTUKAETHCS [0 HBOTO, IIEPeTUHAE IIUJIIHAP IO IPIMOKYTHUKY.
Bucora muaingpa mopiBHioe 16 cm, pamiyc — 10 cm. 3HaAUAITL ILIOITY
oro 1mepepisy IJIOMIMHOIO, ITapaJieJJbHOI0 OCi IMMIiHApa i BigmaseHOO Bifg
oci ma 60 MM.

Pagiyc muainapa — r, a Bucora — h. 3HAUAITH MJIOIY IIepepisy MuaiHapa
IJIOIIINHOIO, AKA IMePIeHINKYJAIPHA 0 OCHOBH i BiiTHHAaE BiJ KoJia OCHOBU
nyry 60°.

Ilnomia moBepxHi Ta mioima 6iuHOI MOBEepXHI MUJIIHApPA TOPiBHIOIOTH Bil-
moBiguo 50 cm? i 30 cm?. BHaligiTe BUCOTY IMIiHApA.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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760. 3 kBagpara, ILIOINA SAKOro — @, 3TOPHYJM OiUHY IOBEPXHIO IIMJIiHApA.

SHAAITh IJIOILY OCHOBU I[OI'0 IMJIIHIPA.

761. ITpamorytauk ABCD 3i croponamu AB =5 c¢cm i AD = 7 cm obepraerbes
CIIOYaTKy HaBKOJIO cTOpoHu AB, a motimM HaBKoJI0 cToponu AD. HamasroiiTe
Tijla, yTBOpeHi 00epTaHHAM I[HOT0 IPAMOKYTHUKA. SHANIITH BiJHOIIIEHHS

TJIOI] OChOBUX IEePepi3iB yTBOpeHUX (Diryp.

[V] 762. (3HO, 2013). Vcranosits BigmoBigmicTs Misk dirypoo (1-4) i tizom obep-
rauusa (A—]l), AKe yTBOPEHO BHACIiZOK obepramHsa Iiel (irypu HaBKOJIO

npsMoi, 300pakeHol IYHKTUPOM.

Dizypa Tino obepmanHs

YANWAN

piBHOOEAPEH] TPUKYTHUKN

3

X

piBHOOiIuHI Tpamerrii

> <

o O

763. Top — 11e Tizi0, yTBOPEHE 00ePTAHHAM KPyra HaBKOJIO IIPAMOI, KA JIEXKUTH
y ILJIOIIMHI IILOTO KPyra, aje He mepeTuHae ioro. HamasoiTe TOp.

764. Bucora KoHCepBHOI 6aHKM MUJIiHAPUYHOI (hopmMu mopiBHIOE 4 cM, a paziyc
ocHOBU — 6 cM. CKiaIbKEM Takmx 0aHOK MoOskHa Burorosutu 3 15 000 m?,

armo 10 % marepiany iige Ha Bigxommu?

765. JliameTp MUIiHAPUYHOTO ITAPOBOT0 KOTJIa 3aBJOBKKHU 3,8 M
mopiBHioe 0,8 M. 3HANIITH THUCK Mapy HA MOBHY IIOBEPXHIO
KOTJIa, AKIO Ha 1 cm? mapa JaBuTh i3 cuioio 10 Kr.

766. CrinpbKHN KBaJpaTHUX METPiB JKepCTi IIifile Ha BUTOTOBJICH-
Ha puHBU (MaJs. 195) 3aBroBxkKu 5 M i giamerpom 20 cwm,

AKIIO Ha IIBU JOJA0Th 3 % Ii mormi?

767. [lna 3MeHINIeHHS eHeproBUTpaT i 30epesKeHHA MOBKiIIA
@ BYKJIMBO 3MEHIIUTH BTPATH TEILIA IIifi 4ac TPAHCIOPTY-
BAaHHS rapsayol BOAM HA3eMHUMH i Mif3eMHUMM TeIJIOMe- |

pexamu. B YKpaiHi cTamo MOMKJIMBUMU 3BECTH IIi BTPATH Maz. 195

1o 1,5-2% saBOAKM Cy4aCHUM T€XHOJIOTifAM BIU-
poOHHUIITBA IIOHEPEeAHLO i30JILOBAHUX TPYO
(magt. 196). Ina HaseMHOTO MOHTAKy BUKOPUC-
TOBYIOTh TPYOM B izoJuslili miHomosiypeTamom
3 000JIOHKOIO 3 OIIMHKOBaHOI craji. PospaxyiiTe
IJIOIIY CTAJIeBOI OJMAXM AJIsA OOOJIOHKU TPyOou

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae

Mag. 196
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] 768.

769.

770.

Po3nin 5. Tina o6EPTAHHS. OB'eMi TA MOLWI NOBEPXOHb FEOMETPUYHUX TIN

IOBXKMHOIO 9 M, AKIIO AiameTp Tpyou 114 mm, TOBIIMHA IIiHOIIOJIiypeTa-
HY — 43 MM i 150 MM 3 KOKHOT0 OOKY TPpyOu He BKPUTO i30JIAIIi€I0.
(3HO, 2012). IMuniagp, pagiyc OCHOBU SIKOTO JOPiBHIOE
4 cm, Bucora — 12 cM, IepeTHYJIU MJIOIIHUHOI0, HapaJieb-
HOIO 10 Iioro ocHOBU (MaJi. 197). YTBOopHMIOCS ABa IUJIiH-
npu (mas. 198). BusHaure cymy ILJIOIT TIOBHUX TOBEPXOHb
YTBOPEHUX HMUJIHAPIB.

A B B r i
907 cm? | 108w cm? | 12871 cm? | 1447w cm? | 1601 cm?

Bigomo, 1o BmcoTa mepimnoi KOPoOKHU AOPiIBHIOE miaMeTpy
OCHOBHU APYyroi, a BUCOTA APYroi — AiaMeTpy OCHOBHU IIep-
mroi (masi. 199). Ha BUroToBIeHHa AK0I KOPOOKHU (3 KOJIbO- Maur. 198
pOBUM OHOM, aJjie 0e3 KPHUINKM) OyJe BUTPadyeHO OijbIie
IeKOpPaTUBHOIO MaTepiany, AKINO Pagiycu OCHOB KOPOOOK

Bimmosiguo mopiBHioOTH 10 cM i 20 cMm.

IIpakTuune 3aBHaHHdA. 3P0O0iTh i3 I[YIKOro mamepy PO3ropTKY IUJIiHApPA,
OCLOBUI Iepepis AKOro — KBaapar 3i cTtopoHoo 16 cm. 3pobiTh 3 Hel mia-
CTaBKY IJisa apidoamuok (mas. 200).

=
1)
b
—t
©
3

L8

Maa. 199 Maa. 200

BnpaBu pna noBTOpeHHsA

771.

772.

773.

OcHoBa npsaMoi npusMu — pomO 3 roctpum Kyrom 60°. Meniunuii giaro-
HaAJbHUH IIepepis IpusMu Mae ILIomnry S. SHAHAITh IOy 0iuHOI moBepxHi
IPU3MU.

Bucora mpaBuabHOI TPUKYTHOI mipamiau mopiBHioe 12 cm, a amodema —
13 cm. OGUMCIIiTE IIJIONIY ITOBEePXHI mipamigu.

OcHoBa mipamMigm — TPAMOKYTHUM TPUKYTHUK 3 Kartertamu 6 cm i 8 cwm.
3HalgiTe miomly OiuHOI ImOBepxXHi mipamigu, AKINO BCi ABOrpaHHI KyTH
IIpYU OCHOBI IipaMinm JOpPiBHIOIOTH Y.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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§ 21. KoHvcu

Posrngubpre HaBenmeHi Huokue mamioHKU. Cepen HUX — mMarepiasbHi mMomeri
Konyca (mai. 201).

Mau. 201

@dopMy KOHYCiB MalOTh HACUIAaHiI HA TOPU30HTAJIBHIN ITIOBEPXHI KYyIIU MiCKY,
3epHa, BYTiILIsd, mopoau, imebeH:o Toiro. KoKHOMY TaKoMy MaTepiany BiAmo-
Bijae kym npupodHozo yKocy — KYT HAXWJIY TBipHOI O IJIOIIMHU OCHOBU KO-
"Hyca. Ilysa micky BiH mopiBHioe npubausno 30°, misa Byrimia — 42°, giaa 1mo-
ponu — 46°.

koo mpamMoryTHu#d TpuKyTHUK OPA

obepraTu HaBKOJIO KaTera PO, To #oro rimo-
TeHy3a PA omnuiiie 6iuHy ITIOBEPXHIO, a KaTeT
OA — ocHoBy kouyca (maj. 202). Toukry P,
Bimpisok PO ta npamy PO Ha3suBawTh Bij-
TOBiTHO 6epULUHOI0, BUCOMOIO0 1 8icClO KOHY-
ca. Bimpisok, AKUil CcIoiyuae BEpPIIUHY KO-
Hyca 3 OyAb-AKOI0O TOYKOIO KOJIa HOTO
OCHOBU, — MEipHa KOHYyca. Yci TBipHIi Ko-
Hyca piBHi, OCK1JILKY KOKHA 3 HUX JJOPiBHIOE
rinoTeHysi TPUKYTHUKA, O0ePTaHHAM AKOTO
yTBOpPeHO KOHyc. PiBHUMU € #1 yci KyTu, min
AKMMHY TBipHi HaXMJIeHi 10 ILJIOINHY KOHYCAa.

11106 300pa3uTu KOHYC, IIOTPiOHO:

e 100yIyBaTU NOBIIBHUU eJIilic;

e yepes3 IEeHTp NOOYJOBAHOTO eJimca
(troury O), IepHeHINKYJIAPHO IO HOTO
ILJIOIIHY, ITYHKTUPHOIO TOHKOIO JIiHi€I0
IIpoBecTH Bich KoHyca OP;

e IIO3HAUUTU Ha OCi KOHyca HOTro Bep-
IIUHY;

Konycom Ha3uBamwTh
TijJIO, yTBOpeHe 00epTaHHAM
MPAMOKYTHOTO TPUKYTHUKA
HaBKOJIO OT0 KaTeTa.

Bice Bepimuna

Bucora

Pagiyc OcHoBa

Mau. 202

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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® IPOBECTU TBipHi, AKi HOTHMKAaOThCA A0 300paskeHHs ocHoBu (PK i PB).

3BepHIiTH yBary, mio Bigpidox KB He € miameTpoM eJrimca.

11106 mobyayBaTu OCLOBUII IIepepi3 KoHyca, II0-
Tpi6bHO mpoBectu miamerp AC i TBipHy PC. Tonmi
TpukyTHUK APC — ochboBUIi Iepepis Konyca. IHImi
ochoBUY Tiepepid — TpukyTHUK EPM (man. 203).

VYeci ochoBi mepepisu kKomyca — piBHI piBHOOE-
IpeHi TpukyTHUKU. KoyKHa mJIoIMHA, SKa IPO-
XOAUTH Uepe3 Bich KOHYyCA, € IJIOIIUHOIO HOT0 CU-
metpii. IlenTpa cumeTrpii KOHYC He Mae.

KoskHa miomninHa, AKa MPOXOAUTH YepPe3 BepIIu-
HY KOHyCa, — PiBHOOEAPEHUN TPUKYTHUK, OlYHIME
CTOPOHAMHU SAKOTO € TBipHi KOHyCa, a OCHOBOIO —
xopza oro ocuoBu (maJ. 204).

KokHa ciuma njomuHa, DepHmeHIUKYJIApHA
Io oci koHyca (abo mapajeiabHa OO0 HOT0 OCHOBHM),
mepeTuHae KOHYyC Mo Kpyry (auB. maj. 206).

Ilincymyemo ckasaHe BuIie i copmMyJII0EMO
OCHOBHI 8J1ACMUBOCMI KOHYCA.

1. B ocHOBIi KoHycCa JIEKUTh KPYT.

2. Vci TBipHi KOHYCa piBHi Ta HAXMJIEHI 10 OCHO-
BU ITii OTHAKOBUMU KyTaMU.

Bucora KoHyca IpOeKTYyeETbCS B IIEHTP OCHOBMU.

Ilepepisdom KOHyca MOKe OyTH:

e piBHOOEAPEHUN TPUKYTHUK, AKIIIO CiuHA ILJIO-

IUHA ITPOXOAUTH Yepe3 BEPIINHY;
® KpyT, AKIIO CiUHA IJIONIWHA TEPIeHANKYIIpHa
0 oci muriHgpa;

e ejinc, mapa6oJia abo rimep6oJia (quB. c. 194).

SAximro 6iuHy mOBEpXHIO KOHYcCa po3pisaTu 1o
AKif-HeOyAb TBipHIiN i pOSTOPHYTM Ha TJIOIIWHI,
TO JicTaHeMo ii po3zopmkry.

Posroprka 06iuHoi moBepxHi KOHyca, pamiyc
OCHOBU AKOTO JOPiBHIOE I, a TBipHA — [, € CEKTO-
pom kpyra paziyca [ (man. 205). IToB:KuHaA #0oro
aIyru — 27r. P

IInomry Takol po3ropTKU IPUMMAIOTh 38 NJAOWLY
0iunol nosepxHi KoHyca. BoHa y cTiibku pasis
MeHIITa BiJ mJIoIli Kpyra paziyca [, y CKiJIbKu pa- l 2nr
3iB 2nr menrre Big 2nl. Tomy S, : ©l? = 2nr : 27l,
3Bigku S; = nrl.

1106 3HatiTk BCIO ILIOIY MTOBEPXHi KOHYyCa, Tpe-
0a 1o ILIOIIi Moro 6iuHOI MOBEPXHi JOJATU IIJIOIILY

OCHOBH: Maxa. 205
S, =nrl + nr? = nwr(r + 1).

h
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
T
'

[ d

Mau. 204
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Omxe, S, = nr(r + 1).

Ciuma miommHa, mapaJjielbHa OCHOBiI KOHYyca,
nepetuHae ioro mo Kpyry (maj. 206).

Ockinbku aPOA ~aPO,B, To

OA : O,B = PO : PO, i OA?: O,B* = PO? : PO?,
sBinku mOA®:m0,B’ = PO : PO;.

Iamumu cioBamm, gKIo S — mJjoIa Kpyra,
10 JIE’KUTH B OCHOBi KOHYyca, a S; — ILJIoIa Kpyra
B Iepepisi KoHyca, TO:

S 0A®> PO?

S, 0B> PO’

Ciuna moimuHa, mapaJjejlbHa OCHOBI KOHyca,
Honijisie Moro Ha ABa Tija o0epTaHHSA: MEHIINH
KOHYC 1 3pi3aHuil KoHYC.

Ha mantouky 206 3pisaHuii KOHyC po3TallioBaHUN
OiJ IJIOMIMHOIO O.

3pisaHuil KOHYC MOYKHaA PO3TJISAAATH i AK TiJo,
yTBOpeHe o00epTaHHAM IPAMOKYTHOI Tpamerrii

3pisaHuii KOHyC 00MesKeHUi BOMa KpyraMu —
oro ocnogamu — i 6iunoio nogepxnero (manu. 207).

& 21. KoHycu

[ e ittt o

Mau. 206

ILiomri ocHOBM KO-
Hyca i mapaJjieJIbHOTO
ili mepepisy BigHO-
cAThCA K KBaJApaTH
ix BigcraHeii Big Bep-
IIUHY KOHYyCA.

Bincrams misk ocHOBaMuM — 8ucoma 3pisaHOTO KOHYcCA.
Bigpisok AB, akuii crioJyuyae HalOJMKYL TOUKU KiJ ocHOB, — maipHa. [[o-
BJKHMHY IIHOTO BiJpidKa TaKOK Ha3WMBAaIOTh TBIiPHOIO 3pi3aHOT0 KOHYycCA.

Maun. 207

IInomry 6iunHoI MO-
BepxHi 3pi3aHOro0 KO-
Hyca o0UYMCII0ThH 3a
(popmyI0I0:

S, =nl(r; + 1),
e ry, ry, | — pamiycu
MOoro OCHOB i TBipHA.

193

INpumimxa. 3pisanuii KOHyCc — He KOHYC, 00 He BifITIOBiZilae 03HAYEHHIO KO-
Hyca. Te came cTrocyeThbcsa i 3pisanoi mipamigu. Tomy HemrpaBUJIBHO TOBOPUTH,

1o Konycu (abo mipamigu) OyBaroTh MOBHI i 3pisani.

dopmy 3pidaHMX KOHYCIiB MalTh AeTasi MalluH i MexaHidMmiB, OymiBesnbHi
KOHCTPYKIIii, 30KpeMa MafgKW, OTOPOJIKYyBaJIbHI 3HAKM, a TAKOXX HAIEPCTOK,

abaxyp, TOPIIUKY s KBiTiB To1mo (mas. 208).

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Mau. 208

Bapre yBaru nmmTaHHA Opo mepepism KOHIUHOI
moBepxHi. KoriuHO0I0 nogepxHelo BBAXKAIOTh Qirypy
(ze Tiyo!), yrBOpeHy 00epTaHHAM OfHi€el 3 mepeciy-
HUX OPAMHUX HaBKOJO apyroi. Koniuna moBepxHs
BBaYKAETHCA HEOOMEIKEHOI0 i CKJIaaeThCAa 3 ABOX
piBHUX YacTWH, SKi MAlOTh OHY CIIIJIbHY TOUKY —
Bepmuny O (Mmas. 209).

Vasimo, mo uepesd geAKy TOUuKy M KOHiuHOL
HOBEPXHi IPOBEJEHO CiuHy IJIOIMMHEY . 1i MoXHA
IPOBECTH TaK, 100 IMo3HaUeHUN Ha MaaoHKYy 210
KYT 04: a) JOPiBHIOBaB 0; 0) OyB MEHIIIUM Bif 0/; B) OyB OiibIiuM 3a O.. ¥ mepIro-
My BUHOAAKY IJIOIMHA () MIePpeTUHAE KOHIUHY MOBEPXHIO II0 mapaboJi, B Apyro-
My — MO eJimncy, B TpeTboMy — 1o rinmep6oJi. Ili Tpu marematuuHi TepMiHU
BBiB 1mie B II cT. 10 H. e. JaBHLOTPENbKUII MaTeMaTuK AIoJaoHii. I'peribKor0
MOBOIO IIi c/I0OBa O3HAaUaJIM: mapabojia — 3icTaBieHHs (00 3 mepIIUM BUIIAIKOM
sicraBiAsucsa ABa iHIINi), ejinc — HegocTava (600 KyT O, MEHIIIUNA 3a (), Timep-
6osa — mepebinbiienHsa (00 KyT o4 Oinbmuii 3a o). Xou AmoJI0oHI# 3icTaBiaaB
He KyT:u O, i O, a JedAKi iHIIi BeIWYmMHU, ajie CyTh CIPaBU 3BOAMJIACA OO IIO-
PiBHAHHA UX KYTiB.
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NepesBipTte cebe

Chopmy.rioiiTe 0O3HaUEeHHS KOHYcCA.

IITo HasuBalOTHh BEPIINHOI; OCHOBOIO; TBIPHOIO; BicCI0; BUCOTOIO KOHYyca?
fAxoio Qpiryporo € ocboBuii Iepepis Konyca? A mepepis KoHyca ILIOIIHMHOIO,
MEePIeHIUKYJIAPHOIO T0 Horo oci?

S MOKHA yTBOPUTH PO3TOPTKY KOHyca?

SAx Mo)kHA ob0umcauTHU IOy 0iuHOI mMoBepxHi KoHyca? A mJomly Io-
BepxHi KoHyca?

IITo HasuBaioTh 3pisanumM KoHycoMm? Uu € 3piszaHuil KOHYC KOHycOM?
HagBiTh eremMeHTH 3pidaHOro KoHyca.

fAxor Giryporo € ocboBUII IIepepis 3piszaHoro xomyca? A mepepis 3pisa-
HOT'0 KOHYyCA ILJIOINHOIO, IePHeHANKYIAPHOI0 A0 Horo oci?

wrof=

BN CIEN

BuKoHaemo pasom

1) Konyc yTBOpeHO 00epTaHHAM IPAMOKYTHOTO TPH-
KYTHHKA HaBKOJIO OiJIBIIIOTO KaTeTa, AKUIl 3 rimo-
TEHY30I0 ¢ YTBOPIOE KYT O.. SHANIITH:

a) TJIOITY Kpyra, OMMCAHOTO MEHIITUM KaTeTOM;
0) 1JI0IIly OCHOBOTO IIepepidy KoHyca.

Po3g’a3aHHA. Hexait y TpukyrHury ABC (manx. 211)
AC1BC, AB=ci ZCAB=q.

OcboBUil IIepepis gaHoro Tija — piBHOOEApeHMIA
~ABK, y axoro Bucora AC = ccos 0, II0JIOBHHA Mau. 211
ocuoBu CB = csin o.

Tomi: a) Ilmomma kpyra pazgiyca CB:

Scp = CB? = ne2sin? .
0) Iliomia ocbOBOTO IIEPEPi3Y:
Supx=CB - AC = csin o * ccos o =
= ¢%sin o cos O.

2) TeipHa KoHyca — 5 cM, Bucota — 4 cM. 3HAUIITH
BiTHOIIIEHHS ILJIOIIi IIOBEPXHi IIHOT0 KOHYCA 0 IJIOIITL
H0TO0 OCHOBH.

Po3g’a3aHHA. TpukyTauk POA — npaMokyTHni (Mat. 212).
Tomy paziyc ocHoBu KoHyca OA=+/5°—-4% =3.
IInomia ocHOBU

Soen
IJIOTIa TTOBEPXHi
S =n-3(8+5)=24n. Max. 212
Orke, S, : S,y = 24w : 9T =8 : 3.

=m-3%2=9n;

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Bucora xkomyca — 4, TBipHa — 5.
3HAUAITh KYT CEKTOpa, AKUU € PO3TOPTKOIO
6iuHOI MOBEPXHi IILOTO KOHYCA.

Po3ga3anHa. Pagiyc ocaoBu Konyca OA =+/5% —4% =3

(vau. 213). A A
Tomy moB:kuHA KoJja #oro ocaoBu C = 2n+ 3 =

=67. Taka cama goBkmHa nyru cekTopa AMA;. P

IIa moB:kmHaA B CTiIBKY pasiB MeHIIIa Bif O0-

BXKWHU KoJia pagiyca PA = 5, y CKiibKU pasiB

HIYKAHUN KyT (@ ceKTopa MeHImui Bixm 360°.

774.

775.

776.

777.

778.

A

779.
780.

781.
782.
783.

784.

Oroxe, ¢ : 360° = 67 : 107w, 3Bigku @ = 216°.

Maxn. 213

KOHauTe YCHO

HasezniTe mpukgagm Tijli 3 HABKOJUITHBOTO
cepesoBUINia, AKi MaioTh popMy KoHyca abo
3pisaHOro KoHyca.

IITo € mepepisoM KoOHyca ILJIOIIUHOIO, AKa:
a) mapaJieJbHA OCHOBi; 0) MPOXOAUTH Uepes
BEPIIUHY Il KYTOM 0 OCHOBHU?

Ha mamionky 214 3o06paskeHo cobaKy B 3a-
XHUCHOMY KoMipi. Ky ¢popmy Mae 1mei komip?
1 4oro #10T0 BUKOPUCTOBYIOTH?

Mau. 214

3HaUIiTh MJIOINTY OChOBOTO IIepepisy KoHyca,
SAKINO HOTOo TBipHA HOPiBHIOE 8 M, a KyT Ipu
BEPIIIUHI OCHOBOTO MEPEPi3y CTAHOBUT: /GM/
a) 90°;
0) 30°.
Bigragaiite pedyc (maa. 215).
Maun. 215

Bucora xounyca — 8 M, paxgiyc ocHOBu — 6 M. 3HAUAITH JOBXKUHY TBipHOI.
OcroBuii mmepepis KoHyca — NPaBUILHUNA TPUKYTHUK 3i cTropoHoo 10 cm.
3HaWIiTh pagiyc OCHOBH Ta BHCOTY KOHYcCA.

Bucora KoHyca mOpiBHIOE pagiyCcy OCHOBM. SHAHAITH KYT IIPU BepPIINHI
OCLOBOTO IIepepisdy KoHyca.

TsipHa KOHYyCca — 5 cM, BucoTa — 4 cM. S3HAWAITH ILJIOIY HOr0 IIOBEPXHi.
Posroprkomo 6iuHOI ImOBEpXHiI KOHyCa € CEKTOp, Paliyc AKOro JOPiBHIOE
6 cM, a rpagycHa mipa gyru gopisuroe 120°. 3HaiigiTe pamiyc OCHOBU KO-
Hyca Ta WOT0 BUCOTY.

CKinbKY KBaJpPaTHUX METPiB TKAHMHU IOTPiOHO, 11100 HOINTH KOHYCOIIO-
nioHy majaTKy 0e3 gHa 3aBBUINKKM 3 M i miamerpom 4 m?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



785.

786.

V] 787.

788.

789.
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791.
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794.

795.

796.

797.
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TeipHa KOHYCa qOPiBHIOE 8 i HAXMJIEHA [0 IJIOIMHU OCHOBH IIiJ KyTom 30°.
3HalaiTHF BUCOTY KOHYCa Ta ILJIOIIY OChOBOTO IIEpepisy.

TsipHa KoHyca mopiBHIOE [ i HAXMJIeHA A0 MJIOIMHU OCHOBHU HiJ KYTOM O..
3HaAiTh: a) BUCOTY KOHYyca; 0) pagiyc OCHOBHM; B) ILJIOIIY OCHOBOTO IIepe-
pisy; r) mJonry moBepxHi KoHyca.

(3HO, 2011). Bucora KoHyca BABiui MeHIITa 3a AiaMeTp #10r0 OCHOBU. 3HATi-
IiTh rpafyCHY Mipy KyTa MijK TBipHOIO KOHYyCa Ta IJIOIINHOIO 10T0 OCHOBH.

A B B T i
15° 30° 45° 60° 75°

3HalgiTe maoiry 6iuHOI mMOBepXHiI KOHYyca pami-
yca R, 0OCbOBUM IepepidoM SKOro € IPAMOKYTHUMI
TPUKYTHUK.

Pisuura Misk 7OBKMHOIO TBIipHOI Ta BUCOTOIO KOHYyCa
mopiBHIOE 2 ¢M, a KyT Mixk HuME — 60°. 3HalIiTH
oy 6iuHOl ImoBepxHi KoHyca.

3HaNIiTh IOy 0CHOBOTO TIepePisy KOHyca, AKIITO
moiia oro 6iumol mosepxHi mopiBHIOE 15T cm?,
a myoIra moBepxHi — 241 cm2.

Kopucryrouncrs mamxworkom 216, chopmysoiiTe
i po3B’sKiTH IKOMOra Oijblile 3amad.

3HaWAiTh IIJIOITY HOBEPXHiI KOHyCa, BHCOTA SIKOTO
mopiBHioe 12 cMm, a BificTaHb BiJi OCHOBY BUCOTH [0
cepenuHu TBipHOI — 6,5 cM.

Bucora xomyca mopiBHIioe 2 cM, a pagiyc OCHOBUA —
4 cMm. 3HaUAITH IJIONTY IIepepidy, AKUU IPOXOAUTH
yepes BEPIINHY KOHYCa 1 XOpAy OCHOBH, II[0 CTATYE
ayry 60°.

Yepes nBi TBipHi KOHyCa, KYT MiK AKUMU TOPiBHIOE 6
60°, mpoBeeHO ILIOIIUHY, IO YTBOPIOE 3 IIJIOIIHU-
HOI0 ocHOBHU KyT 30°. Mau. 216

3HalaiTh BUCOTY KOHYyCa, AKIIO ILJIOIA IIepepisy

IOPiBHIOE 443 cm.

HoBenmiTe, 1110 3 yCixX IepepisiB KoHyca IIJIOMIMHAMU, AK1 IPOXOAATEL Uepes
HOTO BepINMHY, HAWOIIBININI TepuMeTp Ma€e OChOBUIL mepepis.

3adaua 0na kmimaueux. Yu mpaBMJIbHO, IO 3 yCiX IIepepisiB KoHyca,
AKi IPOXOAsTh Uepes MOro BEepPINNHY, HAHOIJABIIY IIJIOIY MAa€ OChbOBUI
mepepis?

3a manuMu B TaOJIUIll eJleMeHTaMM 3HAHAITH iHIII eJleMeHTH KOHYyca,
me C — moB)KMHA KoJja, d — JOiaMeTp OCHOBU, h — Bucora, [ — TBip-
Ha KOHyca, 00 — KYT HaxXWJy TBipHOI g0 ocHOBHU, S — ILJIOIIa OCHOBH,

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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@ — mioIa ochkoBoro mepepisy. Ilepen poss’ss3aHHAM 3amadi 3pobiTh Ha

IOIIII MaJIIOHOK, MOBTOPiTh i 3amumIiTh (hopMyIn.

Ne C d h l o S Q
1 C h

2 C l

3 d o

4 o S

5 o Q

798. IliBkpyr pazgiyca R 3ropHyJiu B KOHYC. BusHauTe: a) paJiiyc OCHOBY KOHYCAa;

0) KyT Ol IpU BEePIINHI OCHLOBOTO IIepepiay.

V] 799. (3HO, 2017). Pazxiyc ocHOBE KOHyca JODiBHIOE r, a TBipHa — [. ][0 KOX-
HOTo moyaTky peueHHs (1—4) nmobepiTh tioro 3akinuenHs (A—][) rak, 1o6

800.

801.

802.

803.

804.

805.

YTBOPUJIOCS IPABUJIBHE TBEPAKEHHS.

1 Sxmro mioma 6iuHOI TOBepPXHI KOHyCca BTPUYi 0iJb-
I1a 3a IJIOITY MOoro OCHOBH, TO

2 Sxmio BucoTa KOHyca JOPiBHIOE pamiycy HMOTo OCHO-
BU, TO

3 SKIimo mpoeKIris TBipHOI Ha IJIOIIMHY OCHOBU KOHY-
ca yIBiui MeHIIa 3a TBipHY, TO

4 ko mioia MOBHOI MOBEPXHI KOHYyca MOPiBHIOE
57r?, To

Al=2r
Bl=\/§r
B l=3r
T I=4r
dl=r

Yepes cepequHy BUCOTU KOHYCa IMPOBEIEHO ILJIOIIUHY ITapajieIbHO OCHOBI.
3HaNAITh ILJIOILY IIepepisy, AKINO pagiyc OCHOBU KoHyca R = 2 cMm.

Bucora xomyca mopiBHioe h. Ha aKilt BimcTani Bim foro BepIinuHU IpOBe-
IEeHO CiuHy ILJIOMINHY, ITapajejbHy OCHOBi, SKIITO TJIOIIA Hepepisy BABiui

MeEHIIIa 3a IIJIOITY ocHOBU?

Ilnomma ocHOBU KOoHyca — @, a 1moia 6iunol moBepxHi — 2@Q. Ilig akum

KYTOM #OoTo TBipHa HaxXuJjeHAa A0 TJIOIUHU OCHOBU?
3HaHAiTh MJIOIIY II0OBEPXHi Tijia, yTBOPEHOT'O 00ep-
TaHHIM OPAMOKYTHOTO TPUKYTHUKA 3 KaTeTaMuU
3 cMm i 4 cM HABKOJIO: a) MEHIIIOro Karera; 0) 0ijib-
IIIOTO KAaTeTa; B) TilIOTEeHY3MU.

3HaAHAITh MJIOIIY II0OBEPXHi Tijia, yTBOPEHOT'O 00ep-
TaHHAM PiBHOOEIPEHOI0 MTPSIMOKYTHOTO TPUKYTHHU-
Ka 3 KaTeTOM a HaBKOJIO: a) KaTeTa; 0) rimorexnysu;
B) IIpsMOi, ITPOBENeHOI uepes3 BEPIIUHY HPAMOTO
KyTa mapaJjieJIbHO TillOTeHY3i.

VY BeTepuHAPHUX allTeKaX MPOJal0Th 'OTOBI 3aXMCHI
KoMipii ansa cobak i kimmox (mas. 217). II1o6 3e-
KOHOMUTH KOIITHU, BU MOKETe BUTOTOBUTU TaKUIl

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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KoMipeIns camocTifino. O0UHCIIiTE IJIOIY ITIOBEPXHi TAKOT0 KOMipIA, AKIIO
giameTp HIOTo MEHIIIOro KoJjia mopiBuioe 18 cm, Ginbiroro — 36 cm, a Bu-

cora — 24 cwm.

806. IlpaxTuune 3aBgTaHHA. BUTOTOBTE 3 I[YIKOIO IIalepy PO3TOPTKU KOHYCa

i 3pisaHOrO KOHYyCa.

BnpaBu ansa noBTOpeHHA

807. Bucora mpaBuIbHOI YOTUPUKYTHOI IIipaMigu gopisHioe 8 cM, a IBOTPaHHUII
KyT mpu pedpi ocHoBu — 60°. 3HalifiTh: a) CTOPOHY OCHOBU HIipaminm;

0) IJIOITYy MOBEPXHi.

808. OcnhoBuii mepepis muiIiHgpa — IPAMOKYTHHK, IIJOIIA SKOTO CTaHO-
BuTh 48 cm?. Ilnoma ocHOBM IMIiHApPa BopiBHIOE 36T cm2. O6UMCIITH

BUCOTY IWJIiHADA.

809. 3HaligiTe JOBKUHU MeliaH TPUKYTHUKA 3 BepIrnHaMu B Toukax A(2; 4; 6),

B(—2; 4; 6) i C(2; 4; —6).

§ 22. Kvna 1 coepa

Y monepennix maparpadax Bu 03HaMO-
MUJIUCS 3 PIBHUMH TijlaMu OO0epTaHHA: ITH-
JiHAPOM, KOHYCOM, 3pisanum Kounycom. Ille
ONHUM i3 BUIIB TiJ obepraHHa € Kyada. Lle
TMOHATTSA HE € AJIA BaC HOBUM, OCKIJIbKY H1OT0
pOSTJIAMAIHY ITil YaC BUBUEHHSA Pi3HUX IIPe.I-
MeTiB y HOIlepefHiX KJjlacaX Ta BUKOPHUCTO-
ByBaJI1 y TOOYTi.

®Dopmy KyJri MarOTh CIOPTUBHI 3HAPALAA,
IpUKpacu, MPOAYKTU XapuyBaHHA, XeTasi
MexaHismiB Tomfo (Mmaa. 218).

3ragaiiTe iHIIle O3HAUEHHA KYJIi, i3 AKUM
BU o3Hatiommauca B 10 Kiaci.

IlenTp Kpyra, obepTaHHAM SAKOTO yTBO-
PEHO KYJII0, HA3UBAIOTh YeHMPOM Tiel KyJIi.
Bynb-axkuii Binpisok, 1o cmojiyyae IIeHTP
KyJai 3 sK00-HeOyAb TOUYKOIO II IMOBepXHi,
Ha3UBAIOTh padiycom Kyai. [JoBKUHY IIHOTO
BiZipisKa TaKOK Ha3MBAIOTh PamiycoM KyJIi.

Maur. 218

Kynxero HasupaioTh TiJo,
yTBOpeHe 00epTaHHAM KpY-
ra HaBKOJIO Horo miamerpa.
Cdeporo HAzuBaOTHL Qirypy,
YTBOpPEeHY 00epTaHHAM KoJja
HaBKOJIO MOro miameTtpa.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Bingpisok, AKkuil croaydae IBi TOUKM IIOBEPXHI KyJIi Ta IPOXOAUTH uepes ii
IeHTp, — diamemp KyJi, #oro KiHmi — OdiamempanvHo NpomujexcHi mouku
Kyuai. [liamerp KyJii mopiBHioe aBoM paxmiycam (maju. 219).

e e =

<

S ITenTp rymi
Mau. 219 Mau. 220

KosxHa momnHa, SKa IPOXOAUTDL UYepes IeHTP KyJIi, mogiase il Ha aBi piBHi
nigkyai i € maomuHO cuMeTpii Kysai. BoHa meperwHae KyJi0 IO BEJIUKOMY
KDPYIY, a IIOBEPXHIO KYJi — II0 K0AY 6eaukoz0 kpyza (mau. 220).

IITo6 306pasuTu Ky, TOTPiOHO:

e 100yayBaTH 00pHC KYJIi — Ko0JIo 3 meHTpoM O;

e 300pa3uTH TOPU3OHTAJbHE KOJIO BeJIUKOTO Kpyra — eJjimnc 3 meatpom O;

e yepes IeHTP mobOymoBaHOro eJjinca (Touky O), MepIeHAUKYJIAPHO 10 HOTro

IJIOIITUHY, IYHKTUPHOIO TOHKOIO JIIHi€I0 IIPOBECTU Bich KYJIi;

® MO3HAUUTH Ha oci KyJi moatocu M i N;

e 3a TOTpPeOM IIPOBECTHU ITle OAMH Iepepis Kyuai (maa. 221).

M

Mau. 221

SK MOKYTH poaMiniyBaTuch y mpoctopi Kyas i mimomniuua? Hexait Bigcraub
BiJ IIeHTpa KYJIi OO0 IJOLIMHU AOpiBHIOE d, a paxiyc Kyai — r. MoxauBi Taki
Tpu BUnaaku (maa. 222).

1. fdxmro r < d, To IJIONIWHA i KyJis He MalOTh CHIJIBHUX TOUOK (MaJi. 222, a).

2. fxmo r > d, To mioIUHA IepeTHHAE KYJIIO0 110 KpyTy paaiyca O,M = Nri-d?.

3 miei (hopmynm BUILIIMBAE, IO ITepepid KyJIi TUM OLJIbIMH, UM MeHIne d
(mag. 222, 0).

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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3. Axio r = d, To MIOHIMHA i KyJd MalOTh TiJIbKU ONHY CHIJIbHY TOUKY
(mamx. 222, 8). Y 1bomMy pasi roBOPATb, M0 ILJIOMUHA 00MUKAEMbCS 0 KYJIi,
a IX CHiJIbHY TOUKY Ha3WBaIOTh TOUKOIO AOTUKY.

a 0 8

Mau. 222

IIpamy, sxa Ma€ 3 KyJelo TiJIbKU OJJHY CIIIbHY TOUKY, HA3UBAIOTh 0OMUYHOI0
00 Kyai.

HiamMeTpu HEBEJIMKUX MaTePiaIbHUX KYJIb “
BUMIipPIOIOTE KPOHUuUpKyLem (Man. 223) abo IIpama i naomuna, mo-
wmanzenyupkyiem (masu. 224). TUYHI D0 KyJi, meprneHmu-

KyJapHi go paaiyca, mpo-

BEeEHOT0 B TOUYKY JHOTHKY
(mag. 225).

Mau. 223

Maua. 225
Maun. 224

IToBepxHIO KyJi HasuBaloTh cepor. CiuHa MIONIMHA TepeTUHAE cepy 1m0
kKoury. IlenTp, pazgiyc i giameTp KyJi € TaKOMK IIEHTPOM, PaZiycoM i giameTpom
BiamoBimuOI cepu. AKImo aABi chepw MAOTh TiTBKU OAHY CIIIJIBHY TOYKY, TO
BOHU domukammyvcs B 1k Toulli. JloTUK nBOX cep MoKe OyTH 30BHINTHIM

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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(masi. 226) a6o BuyTpimHiM (Man. 227). I1i Bunmagku aHaJIOTiuHi BBa€MHOMY
PO3MIiITeHHI0 Ha MJOIIMWHI ABOX Kij. Ko aABi chepu mepeTMHAIOTHCI, TO
JiHielo iX mepeTuHy € Kojo (maJu. 228).

gO0C:

Mau. 226

Mau. 227 Mau. 228

g nuairgpa i KoHyca 3a JOIOMOI'0I0 PO3TOPTOK MOMKHA 0YyJIO JOCUTDH IIPO-
CTO BUBHAUUTHU ILJIOITY 1X moBepxHi. [ cepu Takuii criocib He MpUNHATHUM,
00 «POBTOPHYTH» c(epy Ha ILJIOIIUHY He MOKHA. BUHUKae MUTAaHHA: AK BU3HA-
YUTU IJIOMIY cepu.

Icaye dopmysna:
S.p = 4nr?,

Ie r — pagiyc chepu.

4mr?

Mam. 229

NepesipTe cebe

IIro popmyny moBOAATH Yy KypcaxX BUIMOI Ma-
TeMaTUKN.

3a 1miero popmMyI010 BU3HAYAIOTH 1 ILJIOIIY II0-
BEPXHIi KyJIi.

3eepnimv yeazy! Ilmomia moBepxHi KyIi
B 4 pasm 06ijbIlla 3a ILIOINY ii BEJIMKOrO Kpyra
(mam. 229).

Sy =4 -mr*=4-85,,.

11106 kpamre 3amam’ATaTu (GOPMYJIY IJis BU-

3HAUYEeHHA IJIOIIi IIOBEPXHI KyJi Ta ycBimoMuTu

ii smicT, BUKOHAITe IIpaKTUUHE 3aBAaHHsa Ne 853
Ha c. 206.

IITo masuBaroTh KyJew? 1o HasuBaroTs cheporo? HasBiTs ix enemenTu.
IITo HasuBaiOTh AiaMeTPaJbHOIO ILJIOIIHNHOI KyJi? A eKBaTOPOM; II0JIIO-

com?

fAxoio diryporo € mepepis KyJai maommHO©0?

Axy npsamy HasMBaOTh JOTHUYHOIO 10 Kyai? HassiTe ii BaacTuBoCTi.
3a akoi ymoBu onHa chepa TOTUKAETHCA N0 APYroi?
Sx Mo)KHA 3HAWTH ILIOILY IIOBEPXHi Kyai?
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BuKoHaemo pasom

1)

3 oxHiel TOUKM IO KYJi IpoBemeHo OBi mo-
TuuHi npami. [oBenitTs, 110 BimcraHi Bixg
IaHOl TOUKM IO TOYOK JOTUKY PiBHI.

Po3s’a3anHa. Hexait MA i MB — Bigpisku fo-

TUYHUX, IPOBEIEHUX A0 KyJi 3 Touku M,
a O — meuTp gauoi kyuai (mana. 230). Tpu-
KyTHuku AMO i BMO piBHi 3a cuiibHOIO
rinmoreny3oio MO i kareramu OA i OB.
Tomy MA = MB.

BepiiuHu piBHOCTOPOHHBOTO TPUKYTHUKA
3i cropouoo 10 cm sexxaTh Ha cdepi pafi-
yca 10 cm. 3HalgiTh BigcTaub Big meHTpa
chepm OO IOIMIWHU TPUKYTHUKA.

Po3s'a3anHa. Hexait Touru A, B, C ne:xaTs Ha

cepi 3 mearpom O;
AB=BC=CA=0A=0B=0C

i OM — mrykana Bigcraus (man. 231). Toxi

TpukyTHUKU OMA, OMB i OMC piBHi 3a

crainbEUM KateroM OM i rimoremysamu.

AB_10 - pa

NERNER

Iiyc KoJia, OMMCAHOT'0 HaBKOJO IIPaBUJIb-

HOro TpuKyTHUKa ABC.

3a Teopemoro ITiharopa

Orsxe, MA=MB=MC=

100 200
5 =g

OM?® =0A” - AM*=100-

Oroxe, OM:?\/E CcM.

BuKoHanTe yCHO
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Mau. 230

Maua. 231

810. HasezniThs mpuKJIaau TijJ 3 HABKOJIUIITHBOTO CEPEOBUIINA, AKiI MaOTh (hopmMy

KyJi abo chepu.

811. 3HalgiTe MJOLIY BEJMKOTO Kpyra KyJi Ta HOBMKUHY eKBaTopa, AKIIO il

pazgiyc mopiBHIOE 2 M.

812. [liamerp ryai — 38 nm, a miomuHa BigmaieHa Bix ii meuTpa Ha 20 mm.

Yu Mae 1A IJIOIUHA 3 KYJIeI0 CIIJIbHI TOUKM?

813. Touku A i B ne:xaTh Ha ITOBepPXHi KyJi pagiyca 12 cm. 3HaWIITh JOBKUHY
Bimpiska AB, AKII0O 3 IIeHTpa KYJi foro BuaHO mIig KyTom 60°.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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826.

827.
828.

829.

1 830.
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. Uepes cepenuHy pajiyca KyJi IPOBEIEHO MEPHEHIUKYIAPHY T0 HBOTO
IJIOIMUHY. SHAHULITEL IIJIONIIY IIepepisy, AKIINO pagiyc KyJi mopiBHIoe 8.

. Kyuo pagiyca 10 cm mepeTuHae ILJIOIIUHA, BiggaaeHa Bif ii meraTpa Ha 6 cM.
3HaUIiTh MJIOIIY IIepepisy.

. 3HAWITL DOBXKUHY JiHII mepeTuny chepu pamiyca 25 ¢M ILJIOITUHOIO, Bij-
IajJieHoIo Bif meHTpa cepu HA 7 CM.

. (3HO, 2009). Ky.io mepeTHy.iu ILTOIIUHOIO Ha BigcTani 12 cm Bif ii mreuTpa.
ILora yTBOpeHOTO mepepisy popisuioe 25T cvm?. 3HANWAITE JOBKUHY pagiyca
Kyai (y cm).

. (BHO, 2013). Ilepepis kyJai miomuHoi Mae miaomry 81w cm?. 3HalmiThH
BiicTaHb Bif IleHTpa KYJi O MJIONMIWMHU IIepepidy, AKII0 pamiyc KyJi mIo-
piBHIOE 15 cM.

A B B T i

6 c™m 8 cm 9 cm 12 cm 15 cm

Touku A i B jgexxaTh Ha MOBepXHi KyJi pagiyca 50 cm. S3HaiifiTh BigcTaHb
Big meHTpa KyJi mo Bigpiska AB, akmo AB = 80 cwm.

Coepu pazgiycis R i r noTukaoThCsa. SHARAITE BicTaHb MiXK IX IleHTpaMMu.
Posrnsgubpre [Ba BUMAAKU.

3HalIiTE reoMeTpUUHE Miclie IeHTPiB cep paziyca r, AKi:

a) TOTUKAIOTHCA [0 MaHOI IJIOIMWHM; 0) TPOXOAATh Uepes AaHy TOUKY.
SHaNIiTh MJIOIY IIOBEPXHi Kyii, pagiyc sxoi 2 cMm.

3HaumiTe miaomry chepu, niamerp AKoi mopiBHIOE 20 cMm.

Cdepy mepeTHYJIM IJIOIIMHOIO Ha Bimcraui 7 cM Bix ii menTpa. oB:kuHa
JiHii mepetuny cepu — 48 m cM. S3HAUIITH: a) TOBKUHY pamiyca chepu;
0) morry cdepu.

ILnoma cepu gopisuioe 3,14 am?. S3HaWAITL pagiyc chepu.

Ina ¢gapbyBanHsa Kpyra pagiyca 1 m morpi6uo 20 r ¢papobu. CKinbKu TaKoi
(apbu moTpibHO, 11100 mohapoyBaTy Kyai0 giamerpom 1 m?

SHaNIiTh MJIOINY IIOBEPXHi HMiBKyJIi, pamiyc skoi mopiBHioe 10 cm.
Ilepepis KyJri oIUHOIO, BiaseHooO Bif il meHTpa Ha 12 cM, Mae MJIOITY
251 cm?. BusHauTe 110Ny HOBEpXHi KyJIi.

ILnomia moepxHi Kyai — 4007 cm?. 3HAKIITE IJIOIY Hepepisy KyJIi IIo-
IUHOIO, BifmaeHoo Bif meHTpa Ha 6 cMm.

(3HO, 2018). Ilxomia BestuKoro Kpyra KyJi (maa. 232)

nopiBuioe S. BusHaure miroIy cdepu, 1110 00MesKye 1110

KYJII0.
A B B T IT
4S S2 45 28 s

3 4 Mau. 232

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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831. Ilna dapbyBanHa Kyjai miamerpom 2 am morpi6bHo 30 r gapbu. Crinbku
¢apbu morpidHO M papbyBaHHa KyJi giamerpom 6 mm?

832. IlpumillieHHs BUCTaBKM Ma€ BUTJIAJ HMiBKYJIi, IJIOIA C(hepUUHOI TOBEPXHI
saxoi — 39271 m2. Busuaure giamerp mimsoru.

833. V¥V axomy BUIIAAKY BUTPaAYa€ThCA OLIbIIIe MaTepialy: Ha HiKe/IloBaHHS OqHiel
KyJi giamerpoMm 8 cM UM Ha HiKedoBaHHA 15 Kysab miameTpom 2 cM KOKHA?

834. Ha MapiaaioBux OCTPOBaX iHKOJIM BUIIAZAIOTH KPAILIi AOINY AiaMeTpoM
B 1 cM. 3HAlAIThL MOBEPXHIO TAKOI KPAILTi, BBasKaOUu, 110 BOHA Mae (OpMy
KyJIi.

835. Kpusa nmosepxHda miskyJi Ha 20 cm? 6ijabIa 3a miomty ii ocHoBu. 3HANLITE
ILJIOIITY OCHOBHU IIiBKYJIi.

836. Toukm A(2; 0; 3)i B(0; 4; 7) — kinIi giamerpa cepu. S3HAUAITH i1 IJIOMTY.

837. Coepa 3 mearpom A(1; 1; 1) mpoxonuts uepe3 Toury M(2; —1; 8). 3naigiTs
njoiny chepu.

838. Kyinsa 3 meaTpoM y Toulli O IOTHUKAETLCA A0 ILIOMUHKU. BigcTaHp Big ToU-
Ku M, 1110 JIeKUTH Yy IIil IJIOIINHI, J0 IeHTpa KyJai — 25 c¢M, a J0 TOUKu
IOTUKY KyJai — 15 cM. 3HaMAiTh: a) pagiyc KyJi; 0) maoiny mepepisdy iiel
KYJIi IJIOIITUHOIO, ITI0 MPOXOAUTEL Uepe3 cepefuHy pajiyca.

839. Kynsa moTuKaeThCs A0 BCiX CTOPiH HNPAMOKYTHOTO TPUKYTHUKA, KATETHU
AKOro NOPiBHIOIOTE 3 ¢M i 4 cMm. 3HaAWAITE pagiyc KyJi, SKINO BifcTaHb
BiZ ImeHTpa KYJi M0 IJIOMIMHU TPUKYTHUKA — 7 CM.

840. Yci cTopoHu mpaBUJIBHOTO TPUKYTHHKA AOTHUKAIOTHCA M0 cdepH pamiyca
2 nm. 3HAUOITE BifcTaHb Bif 1eHTpa 11iei cepu M0 MIOIUHYN TPUKYTHUKA,
AKIIO AOBKUHA MOTO CTOPOHU NOPiBHIOE 6 oM.

841. [ToBeniTh, 110 MJIOMII ABOX cdep BigHOCATHCA SK KBaapaThu iX pamiycis.

842. Pagiycu nBox cdep BigHOCATHCA AK 4 : 9. 3HANAITE Moy 0iJbIIOI 3 HUX,
SIKIIO ILIOINA MEHIIOI JopiBHIOE 32 mm?2.

843. CropTuBHa I'pa IeTaHK MOJISITAaE B TOMY, II0,
CTOAYU BCepennHi KoJa (00oMa HOraMu TOp-
Kamuuch 3eMJIi), Tpeba KUHYTH TOPOYKHUCTI
MeTaJIeBi KyJIi skomMora OJusKue 40 MaeHb-
KOi epeB’s1HOI KyJii — KotroHeTra (Maj. 233).
Bimomo, m1o giamerpu 1ux KyJjab MaiOTh Bif-
noBigHO poamipu 30 MM i 75 MM. YCTaHOBITE:
a) Y CKiJIbKU pas3iB MOBEePXHS MeTaJeBoi KyJIi
0isbIlia 3a TOBEPXHIO IepeB’ THOI (KOIIIoHeTa); Mau. 233
0) Ha CKiJbKM KBaJpaTHUX CAHTUMETPIB II0-

BepPXHA MeTaJIeBol KYJi IepeBUIlye ITOBEPXHIO AepeB’ AHOi?

844. CkianiTe aHaJOTiuHy 3aJauy IPO PO3MipM KYJb B iHINTUX CHOPTUBHUX
irpax. JlisHailiTeca 6GiabIlle PO icTOPil0 PO3TIAHYTHUX BaMHU CIOPTUB-
HUX irop.

2N
e
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Pagiyc xkyni mopiBHOE 1.

Yepes KiHelb pasiyca IIpoBeIeHO ILJIOMTUHY ITiT

KYTOM O, 10 HbOr0o. SHAHAITE ILJIOIY IIepepisy

(man. 234).

Touka A JeXKUTH Ha IOBEPXHI KyJi pamiyca

13 cm i Bigmasena Big kimmiB giamerpa M N Ha

Bimcraui, mpomopiifiai uuncaam 5 i 12. 3uaii-

IiTh Il BimcTami.

IBa koua pazgiycis 30 cm i 40 cm JiexkaTh y Ia-

pajeJJbHUX NJOMMHAX 1 Ha MOBEpXHI Ky

paxmiyca 50 cm. 3HaigiTh BigcTaHb MiXK ILTO-

IUHAMHA.

Ha cdepi pagiyca 26 cm maHO TpuU TOUKH. Mar. 234

IIpamoniumifini Bigcrani misxk HmMum 12 cwm,

16 cm i 20 cm. S3HaWAITE BicTaHB Bif IleHTpa

cdepu 10 MIOMIUHA, AKA MPOXOAUTD Uepes IIi

TOUKU.

Pagiyc 3emai — 6,4 Ttuc. KM. KU NIIAX IPOXOIATEH 3a 400y BHACIIZOK

obepranus 3emai micra Ogeca, JIbBiB i KuiB, mmpoTn SKUX CTAHOBJIATH

46°29’, 49°49" i 50°27"?

Pagiyc 3emuai mopisuioe 6400 kM. Ha AKy BuCOTY HaJ FOPU3OHTOM CJIif

migHaTucsd, o0 JiHia ropusouTy mpoxoauiaa Ha Bigcrami 100 KM Bif ciro-

crepiraua?

Kyuna pagiyca r goTukaeTbes 40 IpaHeil JBOIPAHHOIO KyTa. SHAUMITE Bifl-

CTaHb BiJ IeHTpa KyJi mo pebpa KyTa, SKIIO Ileil KyT mopiBHIOE: a) 60°;

6) 90°; B) 120°; 1) 0.

3adaua 3 HecnodiéaHoro 8i0n06i001. YaBiTh, 1110 ABI KyJIi — oaHa BeJu-

Ka, 9K 3eMJd, a Apyra, AK M a4, — II0 eKBaTopax OOTATHYTI oOpydamm.

AKII0 KOXKHME i3 IMuxX 00pydYiB HMOJOBKUTH Ha 1 M, BOHHU BimiigyTh Bif

MOBEPXOHb KyJb Ha nedAKi Bigcraui. e ma Bigcranb Oyme GinabIIoo —

y 6iybIIol UM MeHIol KyJi?

IIpaxTuune 3aBnansasa. [lepeBipre Ha mpaxkTuIti

TBEPAKEHHS IIPO Te, 110 ILJI0Ia MOBEePXHi KyJIi

B 4 pasu 0ijbIma 3a oMy ii BeJIMKOro Kpyra

(man. 235).

1. BispMmiTh amenbcus uu A0JIYKO, III0 MAIOTh
dopmy, gxomora OijbIie HAOIUIKEHY OO0
KYyJi, Ta pO3pisKTe II0 BEJIMKOMY KPYTY.

2. O6BemiTh Ieil KPyTr Ha mamepi 4 pasu.

3. AKypaTHO MaJIeHbKUMU [IIMATOUYKAMU 3Hi-
MiTh IIKipKY 3 IJIOZA i 3alIOBHITH HEIO Ha-
MaJIbOBaHI paHiIlle KpyTu. Maur. 235

4. CdororpadyiiTe Baimry poboTy i BimnpasTe
¢oTo B oxmmy i3 commepe:xk. Jlaliku BaM rapaHTOBaHi.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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BnpaBu gnA nOBTOpeHHsA

854. OcboBuM TIepepizoM KoHyca € piBHOOeAPeHUI MPAMOKYTHUN TPUKYTHUK.
HoB:KMHA KoJia OCHOBU KOHYca JOPiBHIOE 8T cM. S3HAWIITH MJIOITY OCHOBOTO
mnepepiay.

855. PiBHOOEeApEeHUN MIPAMOKYTHIUNA TPUKYTHUK 00€PTa€ThCA HABKOJIO TilloTe-
HY3H1, OOBXKHUHA AKOI mopiBHIOE 8 M. OOGUMCIIITHL MOBEPXHIO OTPUMAHOI'O
Tija.

856. O6umcriTh FiaroHAJb Ky0a, AKINO AiaTOHAJb f1oro 6iuHOI rpaHi qopiBHIOE d.

CamocrTiitHa po6oTa 5

Bariant 1

1 OO6uwmciaiTh IOy MOBEPXHIi KOHYyCca, TBipHa AKOTO AOPiBHIOE 8 cM, a pajiyc
OCHOBU — 5 CM.

2 [Hiamerp ryxi mopiBHIOE 10 cM. 3HAUAITH MJIONTY ii MOBEPXHi.

3 * PiBHOGempeHa Tpamellisi, 0iuHi CTOPOHHU Ta MEHIIIAa OCHOBA AKOI JOPiBHIOIOTH
1mo 5 cM, obepTaeThbcA HABKOJO OiJbINOI OCHOBU. SHAWAITH MJIOITY ITOBEPXHI
YTBOPEHOTO Tija, AKIIO BHCOTA Tparellii JopiBHIoE 4 cM.

BAPIAHT 2

1 OO6uwmciaiTh MJIOIIY MOBEePXHIi MUJIiHApPA, TBipHa SKOT0O AOPiBHIOE b cM, a pa-
miyc ocHoBu — 9 cM.

2 Ilnoma chepu mopisuroe 100 cm?. Suaiigitse il giamerp.

3 * IlpsaMoKyTHAa Tparmelisi, 6iuHi CTOPOHU TAa MEHIIIA OCHOBA AKOI BiAmMOBigHO
IOPiBHIOIOTH 3 CM, D c¢cM i 4 cM, 00epTaeThbCcsd HABKOJIO OiJIBIIIOI OCHOBH.
3HaNAiTh IOy IIOBEPXHi yTBOPEHOro Tija.

8§ 23. KoMBIHAUII TEOMETPMYHUX DITYP

Hoci M1 po3ryisganu BJaCTUBOCTI ITPOCTUX T€OMETPUYHUX TiJl — IPU3M, IIipa-
Min, MUIiHAPiB, KOHYCiB, KyJb. AJle 6araTboM ciielfiajicTaM 4acTo JOBOAUTHCS
MaTU CIpaBy 3i CKJIaAHIIIMMU TijaMu, AKi € kKombiHayiamu (MOETHAHHAMN)
Ha3BaHUX TiJ. A KOHCTPYKTOpaM, JUBapHUKAM, TOKapsaM, CJIIOCAPAM Ta iH-
M POOITHMKAM JTOBOAUTLCA CTBOPIOBATHU AeTati i CKJIAAHININX KOoHGIirypa-
mit (masa. 236).
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Maux. 236
“ I3 pisHoMaHiITHIX KOMOiHAaIlill reoMeTpUY-
KyJio HasnBaioTh BIIMca- HUX TiJ 0cO0JIMBOI yBaru 3acJayTroBYIOTh 8NU-
HOI0 Y MHOTOTPAHHUK, SKITIO caHi #i onucani mina. Y TOUYHUMO Ii TOHATTS.
BOHA JOTHUKAETHCA OO KOXK- Ha mamionky 237 306pakeHo KyJIi0, BIIU-
HOI rpaHi MHOTOTrpaHHUKA. caHy B: a) Ky0 (may. 237, a); 6) YOTUPUKYTHY

mipaminy (maza. 237, 6); B) TPUKYTHY IIipa-
miny (man. 237, 8).

\

\

V| »

B o A

| ~,
gy

=

a 0 8
“ Maan. 237

MHOTrOrpaHHUK Ha3H- Ha manroukry 238 300paskeno cepy, onuca-
BAaIOTh BIHMCAHMM y c(e- HY HaBKoJO: a) npusmu (maJua. 238, a); 6) uo-
Py, AKIIO BCi fioro Bep- TUPUKYTHOI mipamiau (man. 238, 6); B) Iiec-
IINHY JeXaTh Ha cdepi. TUKYTHOI 3pisanoi mipamigm (mana. 238, 8).

v ,
L=2D)

a 0 8

Maun. 238
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Amnajoriuni osHaueHHA MOKHA cHOPMYJIIOBATH i IJIs iHIMUX Giryp, BIUCAHUX
OJlHA B ONHY.
3ayeancenna. SIKII0 BIMCaHe TisI0 MAJNIOETHCA IHIMTNMHU KOJIbOPAMU, TO HOTO
BUAUMIi JiHII MOKHA 300paskaTu CYIiJIbHO.
[

IIpusmy HaswBalOTH BOIMCAHOI B IUJIIHAP, AKINO ii OCHOBW BHUCAHI
B ocHOBU nwmiaingpa (mana. 239, a). Huniaap Oyze BomcaHuM y mpusmy,
AKIIO KOJIa MOoT0 OCHOB BHMCAaHI B OCHOBU mpusmu (maJua. 239, 0).

ITipaminy Ha3uBaOTH BHMCAHOIO B KOHYC, STKIIO iX BePIIIUHY 30iraroTbes,
a OCHOBA IIipamigu BmucaHa B KOJIO OCHOBHU KoHyca (maj. 239, 8).

Konyc Bnmcanmii y mipaminy, AKIo ix BepIInHHN 30iramThca, a KOJIO
OCHOBHU KOHYCa JOTUKAETHCS A0 BCiX CTOPiH ocHOBHU mmipaminmu (mama. 239, 2).

a 0 8 2

Mau. 239

SKm10 OHE TiJIO 8nucaHe B iHINIE, TO IPYyTe TiJIO i
Ha3WBAIOTh ONUCAHUM HABKOJIO IIEPIIOro. '

Ax KombOimamii muaiaapis, KoHyciB i 3pisanux
KOHYCiB MOKHA PO3TJIAAATHU Tijla, YTBOPEHi o6epTaH-
HAM MHOTOKyTHUKiB. Hampukian, Tismo, yrBopeHe
00epTaHHAM IPAaBUJIBHOTO IIECTUKYTHUKA HAaBKOJIO
oro CTOpOHU, € 00’eTHAHHAM IUJIiHApPa i ABOX
3pisaHMX KOHYCiB, i3 SKOr0 BUJIYUYEHO ABa KOHYCU
(man. 240).

NepeBipTe cebe

SIKy KyJ10 Ha3MBAIOTH BIIMCAHOIO B MHOTOIDAHHUK ?
H SIxwuit MEOrorpaEHNK HAa3MBAIOTH BIKMCAHUM y cdepy?
HaiiTe o3HaUeHHA IPU3MU, BIIMCAHOI B IUJIIHAP.
HatiTe o3HaUeHHA mipaMigu, BIIMCAHOI B KOHYC.
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BukoHaemo pasom

1) 3HAUAITH TJIOIY MMOBEPXHi Tijsia, YTBOPEHOTO
00epTaHHAM PiBHOCTOPOHHBOTO TPUKYTHUKA
31 CTOPOHOIO @ HABKOJIO OAHiel 3i cTOpiH.

Po3g'asanHA. IIpu oGepramni TpuxkyTHuka ABC Ha-
BKoJI0 IpAMoi AC Touka B oIuiiie KoJio pagiyca
OB 3 nteatpom y Touri O — cepenuni AC. Toxi
TijI0, yTBOpeHe 00epTaHHAM, Oy/Ie CKJIagaTUCA
3 IBOX piBHUX KOHyciB (man. 241). Ilmomma
O6iuHOi TTOBepXHi KOoHyca: S; = 1ri,

'
'
'
'
'
'
'
'
'
'
'
'
'
1

T

-y~

ne r=0B= a\2/§ il=AB =a;
a3 na\3 Y
S, =m- a= .
2 2 Mau. 241

Tomy S=28;= na’y3.
2) TsipHa KoHYyca mopiBHIOE | i HaxmaeHa A0 MJIOIIWUHMN OCHOBU MiJl KYyTOM (L.
3HAUAITH JOBKUHY pedpa Kyba, BOMCAHOTO B KOHYC TaK, IO YOTHUPHU HOTO
BePIIUHYU JIeKaTh Ha OCHOBI KOHYyca, a iHIIi YoTupu — Ha Ioro OiuHiii mo-
BEePXHi.
Po3g'a3aHHA. Hexait PM — TBipHa KOHyca, AKa IIPO- P
XOAUTHh uepe3 BepPINUHY A, BOHCAHOTO Ky0a
(maut. 242). Bepmiuaa A Ky0a JIe:KUTh Ha pagiy-
ci OM. 3a ymosoro 3agaui, PM =1, Z/PMO =q.

X
J2 D,

SAxmro pedbpo Kyda mopisHioe x, To OA =

C,
3 npaMmoxyTHoro aPOM wmaemo: V4 0. /]
OM = PM - cos o = lcos o, A= B,
x
MA=MO-0OA=Ilcoso———. [ T D -\
\/5 A ,{',_——‘O ¢
A B
OcKinbKu 1A =tg o, TO ;xztg o, M
teoso— o Ma. 242

\/Elsinoc
\/§+tg(x '

3) OCHOBOIO IIPAMOI IPU3MU € IPAMOKYTHUK 3i CTOPOHOIO @ Ta KYTOM 0, IKHUHI
YTBOPIOE IIA CTOPOHA 3 [MiaroHAJUIIO MPAMOKYTHMKA. lliaroHayss mpusmu
YTBOPIOE 3 IJIOIIUHOK OCHOBU KYT .
3HaiAiTh II0Iy O0iuHOI IOBEepPXHi IMIiHApPA, OMMCAHOTO HABKOJO IPU3MU,
saKio a = 6 cm, o = 30°, B = 60°.

3BiIKU X =

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



& 23. KOMBIHAUTT FEOMETPUYHIX ®ITYP 211

Po3B’a3AHHA. [laHa mpusMa — NPAMOKYTHMHM mapaJseiemines (mana. 243).

Towmy, axkmo AB =a, Tto ZBAC=0, ZCAC, =0, c,

CC, — BmcoTa omucaHoro muaingpa, a AC — D
IiameTrp HOTO OCHOBH. ! @Bl
IInomy 6iunoi moBepxXHi muIiHApa BH3HaYa- A,

TMeMO 3a (pOpPMYJIOIO:
AC
S = 2nrh, ne r:T’ h =CC,.

Ockinbru TpukyTHUKU ABC i ACC, IpSIMOKYT-

C
Hi, TOo 3 AABC:
AC = AB __a : A
coso  CcosOl
is 2ACC,: CC,=ACtgP=—"—1gp. Mar. 243
Cos
Oroxe,
2
S=2nL~ a tgB= MZ tg B.
2Cc0s0, €coSO cos” o

. 2-
, B =60°, To sz’”; 4-\/_:144;“/5.

Aximo a = 6, o = 30°

2
na 4th:144n\/§ o

Otsxe, S= 5
cos” o 3

BuKoHanTe ycHO

857. 3maiigiTe pagiyc Kysai, Bnucanoi B Ky0 3 peOpoM 3aBIOBIKKU a.

858. BmaiiniTe miomnly 6iuHOI MOBEepXHi IMUIiHApPa, BOKCAHOTO B Ky6 3 peGpom
3aBIOBXKKU 2 CM.

859. 3uaiigiTe MJIOINY OCHLOBOTO II€pepisy HMUIiHApa, V AKUI BINCAHO KYJIIO
paxgiyca R.

860. Yu B OyAb-aKUH MUJIIHAP MOYKHA BIIMCATH KYJIO?

861. Yomy mopiBHIOE BHMCOTa 3pPi3aHOTO KOHYycCa, V AKWUII BIHCAHO KYJIO pa-
miyca R?

862. 3maiigiTe miaroHaab Kyba, BOucaHoro y chepy paziyca 8 cm.

A

863. HakpecsaiTh onmcany HaBKOJIO KYJIi IPAaBUJIBHY IPU3MY: a) YOTUPUKYTHY;
0) TPUKYTHY.

864. HaxpecsiTh omncany HaBKOJIO KYJIi IPaBUIBHY MIipaMify: a) YOTUPUKYTHY;
0) TPUKYTHY.

865. HakpecsiTs BOucany B KOHYC ITPAaBUJILHY Tipaminy:
a) TPUKYTHY; 0) YOTUPUKYTHY; B) IIIECTUKYTHY.
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300pasiTe Tijo, yTBOpeHe oO0epTaHHAM IIPAMOKYTHOI Tpa- %
merii HaBKOJIO OisbItol ocHOBU (Maj. 244).

Kowmbinarieo AKux Tijg BoHO €7

Broumrite y mpaBUABHY YOTHPUKYTHY IIipamimy Ky0 Tak,

1006 ogHa Horo rpaHb Jeskaja Ha OCHOBI mipamigu, a Bep- ]
IIIWHY TPOTHUJIEKHOI rpaHi: a) Ha 6iuHMX pedpax mipaminm;
0) Ha amodemax mipaminu.

B ocuHOBi mpAMoOil npuaMu — TPAMOKYTHUY TPUKYTHUK. ONUIIiTE HABKOJIO
Hel: a) nmuaiaap; 60) chepy.

3HaumiTh giamerp cdhepu, OMUCcaHOI HABKOJIO IPAMOKYTHOTO ITapajeselri-
nena 3 BuMipamu 3 am, 4 1M i 5 oM.

3HaliTh oIy cdepu, BuucaHol B Ky6, pe6po skoro — 10 cwm.

dAx BimHOCATHCA TLIOMIL cdep, BOUCAHOI B KyO Ta ONMMCAHOI HABKOJIO TOTO
camoro Kyb6a?

(3HO, 2018). ¥V nuaiaap 3 pamiycoM OCHOBU 3 CM i Bu-
coToio 4 cM BIrcano Kouyc (MaJj. 245). Ilo KO:KHOTO To-
yaTKy peueHHd (1-4) nobepits ioro 3akinuenusa (A—[I)
Tak, 100 YTBOPUJIOCA ITPaBUJIbHE TBEPIKEHH.

Maux. 244

1 Ilnomia 6iuHOl mMOBEPXHI IMIIiH- A 97 cm?
Ipa DOPiBHIOE B 12rn cm?

2 Tljgo1a moBHOI IMOBEePXHI IMJIiH- B 15m cm? M. 245
Ipa DOPiBHIOE I' 24 cm? ’

3 IljoIia ocHOBHU KOHYycCa JOPiBHIOE O 427 cwm?

4 TIlnomra GiuHOI MOBEepPXHiI KOHyca
IOpiBHIOE

CTopoHa OCHOBY IIPABUJIBHOI YOTUPUKYTHOI ITipaMigu JOPiBHIOE a, a OiuHe
pebépo YyTBOPIOE 3 ILJIOIIMHOI OCHOBU KYT O. SHAHUAITHL IJIOIINY OiuHOI IIO-
BePXHi KOHYycCa, OIMMCAHOTO HABKOJIO IIipaMiamu.

OcHOBOIO TipaMiny € TPAMOKYTHUHN TPUKYTHUK 3 KaTreramu 10 m i 24 M,
a Bci gBorpamHi KyTu Ipu OCHOBI mipamizm mopiBHiooTh 60°. 3HAKAITH
TJIONTY IIOBEPXHI KOHYyca, BOIMCAHOTO B I[I0 HmipaMiny.

HiaromaJyb MpaBUJIbHOI YOTHPUKYTHOI mpusMu gopiBHIOE 10 cM i yTBOpPIOE
3 IJIOIIMHOIO OCHOBU KYT 45°. 3HalAiTh OiUuHY MOBEepPXHIO IUJIiHApPA, BIU-
CaHOTO B IIPU3MY.

3HaANAITH IJIOITY MOBEPXHi MUJIiHAPA, OIMCAHOT0 HABKOJIO TPUKYTHOI IIPU-
3Mu, BCi pebpa sSKOI JOPiBHIOIOTH 4.

ILiromia 6iuHOI MOBEPXHI IPABUJILHOI TPUKYTHOI IpU3Mu qOpiBHIOE 27 cM2.
3HalmiTh oIy 6iuHol MoBepXHi BOmcaHoro B Hel IuiIiHapa.

Y npamuii mapaJjeselninesn, AiaroHaJli OCHOBM SKOTO IOOPiBHIOIOTH 6 cM
i 8 cm, BOmcaHO KyJifo. 3HAUAITH MJIOIIY IIOBEPXHi mapaJsiesemninesa.
Hasxos10 mpaBuILHOI IIIECTUKYTHOI MPU3MU, BUCOTa AKO0I mopiBHIioe 12 cMm,
omucano chepy pazgiyca 10 cm. 3HaiiAiTh 0Ty 6iYHOI TOBEPXHI IPU3MH.
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3HalgiTe a0y cdepu, OIMCAaHOI HAaBKOJO IMJIiHApPA, JiaMeTp OCHOBU
i BUcOTa AKOro NOPiBHIOIOTH BiAmoBigzuo 4 cm i 3 cMm.

(3HO, 2013). A posirpiBaHHS B MiKpPOXBUJIBOBiH Iedi pigfKuUx cTpaB
BUKOPUCTOBYIOTH IIOCYAUHY y (DOPMi ITMIIiHApPa, Pagiyc OCHOBU AKOTO I0-
piBuioe 9 cm. Ilocynmua cTaBUThCA Ha TOPU3OHTAJBHUUN AUCK Yy (opmi
Kpyra i HakpuBaeThbCad KPUIIKOIO, 1110 Mae ¢opmy mmiBchepu (maa. 246).
Pagiyc nmiBcepu mopiBHioe 12 cM i € MeHIITUM 3a
pazgiyc kpyra. YKaxiTs HaiOiablne 3 HaBeIeHUX
3HAUYEeHb, TKOMY MOJKe JOPiBHIOBATH BUCOTA IIO-
CYAVHU, AKIIO IIOCYyANHA HE TOPKAETHCA KPUIIIKA.

A B B T i

3 cm 5 cm 6 cm 7 cMm 8 cm

Mau. 246

Ilnomia 6iuHOI MOBepXHiI KOHyca — @, a paaiyc
oTo OCHOBU — 1. 3HANIITH JOBKUHY OiUHOTO pedpa BOUCAHOI B Ieil KOHYC
MIPaBUJILHOIL ImipaMiau: a) TPUKYTHOI; 0) YOTUPUKYTHOI; B) IIIECTUKYTHOI.
Hasxoso kyii pagiyca r ommucano KOHYC, TBipHA AKOro HaXWJIeHA IO ILJIO-
IUHN OCHOBM MiJl KyTOM 0. SHAWIIiTh IJIOIIY OChOBOIO IIepepisy KoHyca,
Ao r =2 M, o = 50°. P

Pebpo mpaBusbHOTO OKTaeapa AOPiBHIOE 4.
3HaigiTe paziyc Kyiai: a) Bomcanol B Ieit
OKTaeznp; 0) ommcaHol HABKOJO HHOTO.
3HalIiTh pagiyc KyJii, Bmucauoi B IpaBUJIbHY
n-KyTHy mipamigy (masa. 247), cTOpOHA OCHO-
BU SIKOI MOPiBHIOE @, a ABOTPAHHUUA KYT IIPU
pebpi ocHOBU — (O, AKINO: a) n = 4; 6) n = 6;
B)n=3;T)n=m.

Y cohepy paniyca r BImmcaHO IIPaBUJIBbHY YO-
TUPUKYTHY Tipaminy, 6iumHe pedpo AKoi Ha-
XUJIeHe [0 TJIOIIMHYW OCHOBU HiJi KyTOM O..
3HalIiTh BUCOTY Imipamigu.

Mau. 247

BnpaBu ana noBTOpeHHA

887.

888.

889.

SHaAUIITE KYT MiXK AiaroHaJssMu 0ChOBOTO IIEPEePis3y MUIiHApa, AKIIIO ILIOIIa
OCHOBU BiTHOCUTBLCA IO IJIOIL OCHOBOTO Iepepisy dAK T:4.

Ilepepis muainapa, mpoBeeHNIT ITapajaeibHO MOTro oci, € KBaApaToM i Bif-
maJieHund Big oci Ha 2 cM. 3HAUIITH IOy Iepepisy, AKII0 pagiyc OCHOBU
IOPiBHIOE \/6_ CM.

OO6UMCIIITE IOy AiaroHAJBHOIO IIepepisy Kyba, AKIIO IIJIOIa IIOBEePXHi
Ky0a mopisuioe 150 m2.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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O 4
8 24. O6'eM NPM3MU TA LMAIHAPA

KosxHe Tio 3aiiMae meBHY YaCTHUHY IPOCTOPY: IeTJINHA — MEHIITy, HiK Oyau-
HOK; Ky0 3 pedpom 1 cM — MeHIITy, HiK Ky0 3 pedpom 2 cM, Iepilia KOHCEepPBHA
OaHKa Oinbinry, HixK apyra (masa. 248).

h .“:ni uil.i , !
HHHE

J [

i i

Mau. 248

11106 moskHa OyJI0 IOPiBHIOBATH Pi3HiI YaCTMHU IPOCTOPY, BBOAATH HOHATTS
06’emy.

Crporuii BukJan Teopii 06’eMiB mocuTh ckJIamgHuUi. My 00MeKMMOCS PO3-
TJISIIOM JIUIIIE ITPOCTUX TiJl — MHOTOTPAHHUKIB, MUJIiHAPA, KOHyca Ta KyJii. [lia
mUX TiJ 06’eM — Ile BeJUYHMHA, dKa 3aJ0BOJIbHAE MEeBHI yMOBU (BJIACTUBOCTI
00’emy).

BaactuBocti 06’emy

1. Ko:xxue Tizio mae 00’eM, BUpPaKEeHUN JOZATHUM UKCJIOM.

2. Sximo Tijo moaiseHe Ha KijbKa YacTWH, TO H0T0 00’ eM MTOPiBHIOE CcyMi
00’eMiB yCiX ITMX YaCTHUH.

3. PiBHi rina matoTh piBHI 00’eMuU.

4. O0’eM OoOMHUYHOTO KyOa mOpiBHIOE oAMHUIIL 00’eMy. OmMHHYHUM
Ky0OM HasMBaioTh Ky0, pedpo AKOT0 NOPiBHIOE OOUHUILI JOBXKUHMU.

O0’em — onHA 3 BeJIHWUYMNH, K 1 JOBXKMHA, Mipa KyTa, ILjIoia. SHaAUYEHHS
00’eMy 3aZlaeThCcA He TiJIBKU YUCIOM, a it HaliMeHyBaHHAM. Hampukiaazm, 06’ em
1 nm? mosxna sanucaru i ax 1000 cv?, i ax 0,001 m2. ¥V TeopeTnyHUX MIpKy-
BaHHSX 34 OJUHUIIIO TOBXKUHU 0ePYTh JOBKUHY IeAKOro (OAMHNYHOIO) BigpisKa
(man. 249, a). Ilaoiy KBagpaTa, CTOPOHA AKOT0 JOPiBHIOE ONMHUYHOMY BiZIpi3Ky,
0epyTh 3a OGUHMUINO ILIoIIi (Maa. 249, 6), a 06’em Kyba, pedpo IKOT0 SOPiBHIOE
OOUHUYHOMY BiZIpisKy, — 3a ogumHHII0 00’ eMmy (Mai. 249, 8).

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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O O

a 0
Maux. 249

00’eMu TizT BUMipIOIOTH 400 0GUMCIIIOIOTD.

Hanpukaazn, 06’eM Bigpa MoKHA BUMipATH, HAa-
JUBAOYM B HBOTO BOAY 6aHKOIO Bimomoro o6’emy.
00’eM HeBeJIMKOI JeTasii MOKHAa BUMIpPATH 34 [I0-
IOMOT0I0 MeH3ypKu 3 moxinkavu (manu. 250).

Buwmipsaru momi6HuM cmocobom 06’eM KimMHaTH
YU JOMEHHOI IeYi HeMOKJIMBO. 1X OOUMCIIIOIOTH.
Kpim Toro, BumiproBanHa 06’eMiB maroTh HaOJIU-
JKeHi pesyJbTaTu.

Touni 3HaueHHA 00’€MiB reOMeTPUYHUX TiJ 00-
YUCJIIOIOTH 3a (hopmynamu. Hanpukiaazn, 06’eMm Ky6a
3 peGpoM a mopiBHIOE a’.

Posriaamemo, K 004YMCJIIOIOTH 00’€MU AEAKUX
inmux Tiz. Bam Bigomo, 1110 06’€M MPAMOKYTHOTO
nmapaJejieninea TOPiBHIOE TOOYTKY ILIONIi HOTO
OCHOBU Ha BHCOTY:

V=_S,."h

A sk sHaxoauTu 06’eM mpusMu? SKITO mpusMa
npsama i B i1 OCHOBI JIEXKUTh IPIMOKYTHUN TPUKYT-
HUK, TO 3 IBOX TAKUX PiBHUX IPU3M MOKHA CKJIac-
TH IPAMOKYTHUU mapajeiemninen (maa. 251).

Sfx 1o BucoTa, I1JI0Ia OCHOBY Ta 00’ €M TaKO01 TPH-
KYTHOI IpU3MU IOPiBHIOWOTS A, S, . iV, To Bucora,
ILJIOIT[a OCHOBHU Ta 00’ €M MPSMOKYTHOTO ITapaJjieserri-
mejia TOPiBHIOKOTH Bigmosiguo A, 25, i 2V. Ockinb-
K1 06’€M IPAMOKYTHOTO ITapaJjeseminena J0piBHIOE
IOOYTKY ILIOIII OCHOBU Ha BucoTy, To 2V =28 - h,
3Bimkm V=S, * h.

Or:xe, 00’eM KOKHOI IPsIMOI IPU3MM, B OCHOBI
SAKO]1 JIEXKUTH MPAMOKYTHUMN TPUKYTHUK, TOPiBHIOE

PosrisuaeMo moBibHY OpAMY IPU3MY 3 ILJIO-
II1e1o ocHOBU S, BHCOTOIO £ i 06’emom V. Ii ocHoBY
MOJKHA MOAIJINTU Ha N IPAMOKYTHUX TPUKYTHUKIB
(maj. 252), oT:Ke, maHy MpusMy — Ha 1 IPAMUX

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae

=N
- ,

Mam. 250
B |
Mau. 251
NS,
S, /1
Syt
7T
h Lo

'
'
'

Y - N

Maug. 252
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Opu3M, OCHOBAMHU AKUX € MPAMOKYTHI TPUKYTHUKU. SIKIIO iX TJIONIL OCHOB Ta

06’eMu TOpiBHIOIOTH Bigmosizuo S, i Vi, S,iV,, ..., 8,1V, To:
V=V+Vy+..+V,=8Sh+Sh+..+8Sh=(0S +8S,+..+8)h=Sh.
“ Muniaap MmokHA PO3TIATATY AK TPABUIIb-
06’eM KOXKHOI IpPaMOi HY n-KyTHY IPU3MY IPU NyXKe BeIUKOMY 71.
NPU3MH ODiBHIOE TOGYTKY Hanpuknan, AKIO n AOPiBHIOE MiabApAY,
wrowyi if OCHOBY Ha BHCOTY. TO TaKy IPU3MY IPAKTHUUYHO He MOYKHA Bif-

pisuuT; Big nmmiaimapa. A, 3a IJOBegeHUM,
00’eM i Takol mpu3MM AOPiBHIOE MOOYTKY

00’em muIiHApa TaKOXK
IOpPiBHIOE MOOYTKY IIJIOIIi
OCHOBU Ha BUCOTY.

1a Kpyra pajgiyca r gopiBHioe 1r?, To o6’em

MUWJIiHApa, Pagiyc OCHOBU SAKOTO — I, a BU-

cota — h, MOKHA 3HAXOAUTH 3a GOPMYJI0I0:
V = nr2h.

Ot:xe, MaeMo (popMyJiu JJisd BUSHAUEHHS 00’€My IPUSMU 1 ITUIiHApA:

-h V = nr’h

ITpusma Huniagp

Ilpukaad. O6uucaiTh 06’eMu IUIIHAPIB, YTBOPEHUX 0OepTaHHAM 300pa-
JKEeHOT'0 Ha MaJIIOHKY 253 MPAMOKYTHHKA HABKOJIO HOTO: a) MEHIIIOl CTOPOHU;

0) 6isbIIOl CTOPOHU.

A 5 D D | D

Mau. 253 Mau. 254 Mau. 255

Posé’sasanns. a) Aximo npaMokyTauk ABCD o06epTaeTbcsi HaBKOJIO MEHIIIOL
CTOPOHH, TO IS CTOPOHA OyJe TBipHOIO i BMCOTOIO YTBOPEHOro Imainapa. Paxmi-
YCOM OCHOBM IIHOTO IUJIiHApPA Oyae 6inbIa cTopoHa IPpAMOKYTHUKA (Mas. 254).
Maemo: r=AD =5 cm, h = AB = 3 cm. 3Haiigemo 060’eM muIiHIpa:

V=nrth=mn-52%-3="75n (cm?).

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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0) Armro npamokyTHUK ABCD obGepraeThbcsad HABKOJO OiJIBIITOI CTOPOHU, TO
I CTOPOHA OyJe TBipHOIO i BHCOTOIO yTBOpPEHOro Iuiainapa. Pagiycom ocHoBuU
IBOT0 IUJIiHApPaA Oyae MeHIIa CTOPOHA MPAMOKYTHUKA (MaJs. 255).

Maemo: r = AB = 3 cm; h = BC = 5 cm. O6’em muiingpa:

V=nrth=mn-3%2-5=45n (cm?).

ITam’aTaiiTe i TpaBUIABHO BUKOPUCTOBYHTE CIiBBiIHOINIEHHA MijK Omu-
HUIAMI BUMipy 00’eMy:

1 cm® = 1000 mm?® 1 m2 = 1000 mm?®

1 agm® = 1000 cm? 1 m3=1000000 cm?®

NepesipTte cebe

Hassite BIacTusocTi 00’emy.

VYV AKUX OSUHUIIAX BUMipIOIOTH 00’ €M?

Ax Mo:xkHA BuMiproBaTH 00’ eMu?

Yomy mopiBHIOE 00’eM Kyba 3 peOpoM 3aBHOBIKKHU a?
Yomy mopiBHIOE 00’eM IIPU3MIU?

Yomy mopiBHIOE 00’eM murinapa?

B NENE

BuKoHaeMo pasom

1) ILromti TPHOX HEPIiBHUX IpaHell HPAMOKYTHOIO ITapaJjeelrinena TopiBHIOIOTh
6 nm?, 10 gm? i 15 gm?. 3HaigiTs itoro o6’em.

Po3g’a3aHHA. SKII0 BUMipu maHoro mapaJjeseminesa — X, y, 2, To Xy = 6, xz = 10,
yz = 15. IlepeMHOXUMO TIi PiBHOCTI:

x2y?z2 = 900.

Omxke, mykanuit 06’em V =xyz=+/900 =30.

2) 3HalAiTh 00’€M TPaBUJIbHOI IMIECTUKYTHOI IPU3MHU, KOKHE pedpo AKOI Mae
IOBXKUHY d.

Po3g’a3aHHA. Bucora mamoi mpusmu (Majn. 256) mopiBHioe
a, a OCHOBY MOKHA IOAiINTY Ha 6 IpaBUJIbHUX TPU-

a*\3

KYTHHUKIB, ILJIOIAa KOYKHOTO 3 IKUX TOPiBHIOE Y

Femmmmee e

Tomy 1rykaHuii 06’em '

2
4 Mau. 256

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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3)

Po3g'a3aHHA. Hexait ABB,A; — 0CbOBUil Iepepis mu-

890.
891.
892.
893.

894.

895.

896.

897.

898.

899.
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Jiaronaysb 0CbOBOTO Ilepepisy HUJIiHIpa AOPiB-
HIOE d i HaXWJIeHa 0 IJIOMIMHU OCHOBH ITiJ KY-
TOM O.. SHAKAITE 00’ €M IMJIiHApA.

dinapa, AB; — iioro giaroHauas i ZBAB=0o
(magt. 257). TpukyTHuK ABB, — IPAMOKYTHUM,
ToMy BucoTa nuiainapa BB, = dsin o, a giameTrp
ocHoBu AB = dcos o. Pagiyc ocmoBu OA =
= 0,5dcos o. Tomy mykaumii 06’eM HuJIiHApPA
V=mn-0A% - AB =1 - 0,25d?%cos? 0. * dsin o =
= 0,25nd?® cos? o sin o.

Mau. 257

KOHanTe YCHO

Pebpo kyba mopiBuioe 5 nm. Homy mopiBHIOE iforo o6’em?

3HaigiTe pebpo Kyba, AKIO iioro 06’em mopisuioe 64 cm?.

fAxoro Oyme miola moBepxHi Kyba, AKIO oro 06’eM mopisHIoE 27 cm3?
Ha manmrorKy 258 306paskeHo npaMoKkyTHUH mapanieaeninex ABCDA,B,C,D;.
3HaigiTh fioro 06’eM, AKIIO:

a) AD = 2a, DD, = a, DC = 3a;

0) AD =0,5 m, DC =4 gm, CC, = 3 nm;

B) AB=m, A,D, =2m, CC, = 0,5m;

r) Sypep = @, CC; = 3.

3i mmMaTka IJacTUJIiHYy, SAKHI MaB (QopMy
MIPAMOKYTHOTO IIapaJjiejerimema posMmipamu
1 X 2 X 4, Buninuau Ky0. SHAUIITH JOBXKUHY
pebpa 1boro Kyoa.

CkinbKu Ky06iB 3 peOpoM 3aBIOBXKKHY 1 IM MOXK-
Ha BKJIACTU B KOPOOKY poamipamu 3 X 4 X 5?
fAK smiHuUTHCA 00’€M IPAMOKYTHOTO IIapaJie-
Jelminena, SIKINO BCi Horo BuUMipuM 30iJbIITMTH
B 3 pasu?

00’eM TPaBUJIIbHOI YOTUPUKYTHOI IPU3MHU [[O-
piBHIOE 14 cm3. 3HalgiTh 00’€eMH MHOTOI'paH-
HUKiB, Ha AKi Il mIpu3Ma HOAiJISIE€ThCI ABOMA
MEPIEeHANKYIAPHUMY JiarOHAJTbHUMH IO -
HaMMU.

¢

A,

OcboBUii IIepepis MUIiHApPa — KBagpar 3i cTo- 0/, | B
poHoo 4 M. 3HaWAITE 00’eM IUIiHIpPA. \v
3HalgiTe 00’eM IUIiHApPa, ¥ AKHN BIMKCAHO A

KyJmo pagiyca R (mam. 259). Mau. 259

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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3HaniaiTe 06’eM Kyba, AKIIIO ILJIOIIA HOT0 I'paHi HOpiBHIOE Q.
Hiaronans Kyba mopiBHIOE d. 3HAUAITH H0TO 06’€M.

00’em Ky6a mopiBHIOE V. 3HAUAITH MJIOITY HOTO ITOBEPXHi.
3HaliTh 00’ €M IPAMOKYTHOTO ITapaJjiesemninena, SKI0 CTOPOHY OT0 OCHO-
BU JOPiBHIOIOTL 6 cM i 8 cM, a miaroHaJb yTBOPIOE 3 ILJIOIIMHOI OCHOBU

KyT 45°.

219

3HaNIiTh 00’ €M IPAMOKYTHOTO ITapaJjiejemninena, SKI0 CTOPOHHU 10r0 OCHO-
BU JOPiBHIOIOTEL 3 ¢M i 4 cM, a ILIOINA giaroHaabHOro mepepisy — 30 cm?.
Heranb ckaagaeTbca 3 ABoX yacTuH (Maja. 260). 3HaWAiTL 00°€M KOMKHOI
yacTUHU i 3arajbHUB 06’eM yciel merani. Ky dopmy maTtume aeranb

Yy CKJIQJIEHOMY BUTJISAMI?

1

U

Maig. 260

906. 3uaigiTe 06’eM TpPaBUJIBbHOI YOTUPUKYTHOI
OpU3MU, AKIIO IIJOIA iI OCHOBU IOPiBHIOE

M 907.

908.
909.
910.

911.

49 cm?, a mioma 6iuHoil rpani — 56 cm?.

(3HO, 2008). Ha mamtouky 261 300pakeHo
POBTOPTKY MOBEPXHI Tija, CKJIAZEeHOTO 3 TBOX
KBAApPaTiB i YOTUPHOX OJHAKOBUX HPAMOKYT-
HUKIB, JOB/KHHA CTOPIiH AKUX — 3 cM i 6 cMm.

Busumaure 06’eM 11p0ro Tijga.

Mau. 261

A

b

B

r

A

108 cm?

54 cm?

144 cm?

36 cm?

iHmIa BigmoBigb

HiaroHaysb IpaBUIBHOI YOTUPUKYTHOI IIPU3MHU MOPiBHIOE 8 cM i yTBOpIOE
3 ILJIOMIMHOI0 OCHOBU KyT 30°. 3HAUIITh 00’eM IIPU3MU.
Tpu cBunIieBi Kyou 3 pebpamu 1 cm, 6 cm i 8 cM mepemIaBuIu B OAUH
Ky0. 3HalIiTh HOBXKUHY pedpa yTBOpeHOTro Kyba.
Buwmipu npamokyTHoro nmapasiesnemninesa — 15 m, 36 m i 50 m. 3HaiigiTh
IOBXKUHY pedpa Kyba Takoro caMoro od’emy.
3HaAiTh 00’eM NPAMOKYTHOTO IMapaJjieJerninena, AKIO HOTo AiaroHajab
mopiBHIOE 39 cM, a pebpa mpomopiIritiai yuciaam 3, 4 i 12.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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920.

921.

] 922.

923.

924.

925.

Po3nin 5. TINA OBEPTAHHS. OB'emm 1A MOLWI NOBEPXOHb FEOMETPUYHUX TIN

Pebpa npsaMoKyTHOrO mmapaJieselrinea mponopiiiai uncaam 1, 21 4. 3uaii-
IiTEL oro 00’eM, AKIMO IJIOIIA IIOBEePXHi mopiBHIoe 112 cm2.

Ha KO0XHOro yuHA Kjacy Mae HPUIIafaTh He MeHII AK 6 m® mosiTpsa. Ha
CKiJIbKU yUHIB po3paxoBaHa KJjacHa KimuHarta pos3mipamu 10 X 6 x 3,5 m?
B ocHoOBi nmpAamMol IpusMu JIEXKUTh IPAMOKYTHUN TPUKYTHUK 3 KaTeTaMu
2 cm i b em. 3ualigiTs 06’eM mpusMu, AKIINO i BCOoTa JOPiBHIOE 3 CM.
3HalgiTe 00°eM HMUIiHApPA, Pamiyc OCHOBHU SIKOT'O JOPiBHIOE 2 CM, a BUCO-
Ta — 5 cM.

3HalAiTh 06’eM MPaBUJIbLHOI TPUKYTHOI IPpU3MU, BCi pedpa AKO0I HOpiBHIO-
IOTH Q.

OcHoBa MPSAMOI TPUBMU — MIPAMOKYTHHH TPUKYTHUK 3 KaTeTaMu 3 CM
i 4 cMm, a 6inbira 6iuHa rpaHb — KBaapaT. SHAUAITH 06°€M IPUBMMU.
OcroBuii mepepis muIiHIApa — KBaapaT 3i CTOPOHOMO a. SHAWAITHL 00’eM
OuJIiHapa.

KouauTepcbkuii pysier mMae (opMy nmuiriagpa. Moro
moe:kuHa 18 cM, a giameTp ocHOBU — 8 cm. Kasopiii-
HicTb ycboro pyJietry 960 kxaj. YcTaHOBITE, CKIIBKHI
Kasiopiti mpumazmae Ha 1 cm?® pymery? [lismatiTecs,
CKiJIbKM uacy moTpibHo OiraTm, 1106 BigmpaiioBaTu
KaJiopii [BOX MIMATOUYKiB TAKOTO PYJIETY TOBIIIMHOIO
y 2 cm (man. 262).

3HaigiTh 06’eM Tijia, yTBOPEHOro ob0epTauHAM KBa-
apara 31 CTOPOHOIO @ HaBKOJIO MPSAMOI, ITI0 MiCTUTH
CTOPOHY KBajapara.

Mau. 262

HiaronaJyb rpaHi IpaBUJIBHOI TPUKYTHOI IPU3MU NOPiBHIOE d i HaxmjaeHa
IO CTOPOHU OCHOBH TIiJf KyTOM 0. 3HANIITHL 00’€M HTPU3MU.
(3HO, 2018). O6uuciTh 00’€M IpaBUJIbHOI TPUKYTHOI IPU3MHU, OiuHi rpaHi

KOl € KBaJpaTaMu, a IJIOIa OCHOBU HOpiBHIOE 93 cm2.

A B B T I

543 cm? 27J3 cm? 27 em?® 2—27\/§ cm?® 162V3 cm?

OcHOBOIO IPAMOI IPU3MHU € TPUKYTHUK 3i cToporHamu 10 cm, 10 cm i 16 cm.
3HalAiTh 00’€M IPU3MH, AKIIO IepuMeTp ii 6ib1101 6iuHOI IpaHi JOpiBHIOE
48 cm.

OcHoOBOI0 IpaAMOi Tpu3Mu € poM6 3i cTopoHOI0 @ i KyToM 60°. 3HAIITE 006’ €M
OpU3MHU, SAKIIO ii MeHIIIa JiaroHaJIb YTBOPIOE 3 ILJIOIIMHOIO OCHOBU KYyT 45°.
OcHOBOIO TIPAMOI IPU3MHU € PiBHOOIUHA Tparmelia 3 ocuoBamu 6 cm i 10 cwm.
Yepes OiBIITY OCHOBY TpAaIlellil Ta cepequHy IPOTUIEKHOro 6iuHOro pedpa
IPOBEeAEHO ILIOMINHY Iig KyToM 30° 10 IJIOIMHY OCHOBU. S3HAUAITE 00’ €M
IPU3MHU, AKINO ILIOIA Iepepisy mopiBHmoe 48 cm?2.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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(3HO, 2016). Ha mamroukry 263 300pakeHo0 ITUJIIHAD, Pajiyc OCHOBU AKO-
ro mopiBHIOE 6, a Bucota — k. HotupukyTHuk ABCD — ocboBUi mepepis
mporo muiingpa. 1o KoskHOro mouaTky peueHHd (1—4) mobepith ioro 3a-
Kinuenna (A—]/l) Tak, 1100 yTBOPUIOCS MPABUIbHE TBEPAKEHHS.
1 TlepumeTp YOTUPUKYTHUKA h=3
ABCD nopiBHIOE 36, AKIITO h=3,5
2 Ilnoma yorupukytauxka ABCD
IopiBHIOE 42, AKIITO
3 0O0’em muiinapa popisaioe 108m,
AKIIO
4 Tlxoma 6iuHOI MOBEepPXHIi IMJIiH- Maur. 263
Ipa mopiBHIOE 48T, SIKIIO
Y npsaAMy IpusMy, CTOPOHI OCHOBU SIKOI mopiBHIOIOTE 13 cMm, 14 cm i 15 cm,
BIIMCAHO KYJI0. S3HAUAITL 00°eM IPU3MU.
3HalaiTe 00’eM IPsMOro IapaJjiesellinesa, CTOPOHA OCHOBU SKOIO JOPiB-
HIOE @, a pagiyc BIIMCAHOI KyJai — 7.
Ilepepis 3ayIisHUYHOrO HACUIIY MAa€ BUIJIAL Tpalellii 3 ocHoBamu 18 mi 8 m
Ta BUCOTOIO 3 M. 3HAHAITE 00°eM 1 KM Takoro Hacuimy.
HoB:KUHU IBOX KPYIJINX KOJIOJ PiBHI, a iX miameTrpu BigHOCATHCA AK 2: 3.
Sk BigHOCATHCS I1X 00’ eMu?
Hadra — erosoriuno mebesneuna peuosuna. Ilorpanusimiu y 'pyHT i BoAy,
BOHA iCTOTHO BIIJIMBA€ Ha BCi KUTTEBI mpoIecH, IMO MPOXOAATH Y HUX:
PO3UMHEHHS i BUAIJMEHHA KMCHIO Ta BYIJIEKICJOIO rady, TeIlJIOOOMiH Ta
BiIOMBHY 3AaTHICTH MOPCHKOI Boau Toio. IIpm morpamiaHHi Ha BOAHY
IIOBEPXHIO, HANpuKJaama, 10 giTpiB HadTH, POopMy€eThCA IIAMA, III0 MOXKE
posrikaruca Ha miaomly go 500 M2, yTBOpoOOUYN CYIiNbHY HA(TOBY ILIiB-
Ky, IO CTa€ MEePeIrKoa0i0 IJaA HOPMAaJbHOTO ra3000MiHYy yV BOAHOMY Ce-
penoBuii. TepmiH poskIamaHHSA Takoro 3a0pyAHEHHS MOKe HOoCATraTu
10-12 pokiB. YcTaHOBiITH, SIKOI0 MOJKe OYTH TOBIIMHA TaKOl ILJIiBKH.
3HAUAITH, TJIOINY KPYIJOol IJISMH Ha HOBEPXHi
Mops, yrBopenol 1 m® madTu, AKINO TOBIMHA il

h=4
h=4,5
h=6

H=wH s

IIiBKY MOpiBHIOE 1 MM.

IMucrepua nya 36epiranuaa HaGTONPOAYKTIB Mae b ]:: 23 rp
dopmy muIiHApPA, JOBKUHA SIKOTO 7 M, a [iaMeTp '
3 M. Y nucrepuy Buaugu 100 Gapeineit HapTu. -
CkinpKu 1me Had) T MOYKHA 3aJIUTH B ITI0 IUCTEPHY ? 2a

Y nuaiHaApuYHY DOCYAUHY, BHYTPIIIHIN giameTp

Aroi 20 cMm, omyIreHo geranb. PiBeHb piguuu, Axka 3

OyJja B IOCYAUHi, migHaBcsa Ha 12 cm. S3HANIITH I
00’eM meradi. 2b
3po6iTs npaBuIbENL Bubip (Man. 264). O6r'pyHTYIi- 13 rpu

Te, KaIlyCTy Y AKill EMHOCTI BUTigHiIIIe TpuAdaTU. ey
CkinpKM KBaApaTHUX METPiB mamepy B PYJIOHI, LT’I
BHCOTa AKOro — 85 cMm, a pagiycu — 45 cmi 2 cm?

Tosimuaa nanepy — 0,1 M. Mau. 264
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BnpaBu gna noBTOpeHHsA

937. 3HaligiTh, WIOIy MOBEPXHi Tijla, YyTBOPEHOTO O0EPTAaHHAM TPUKYTHUKA
3i cropornamu 13 cm, 14 ¢cm i 15 ¢cM HaBKOJIO CTOPOHU 3aBHOBXKKHU 14 cwMm.

938. 3HaiigiTs BUCOTY MUIiHIPA, AKINO AiaMeTp Horo ocHOBU d 3 IleHTpa APYroi
OCHOBU BUIHO IIiJ KyTOM Ol

939. 3uaiifiThe MJIONTY MOBEPXHI IPaBUIBHOI TPUKYTHOI mipamMinm, y AKoi amo-
(hema 3aBIOBKKU [ YTBOPIOE 3 BUCOTOIO KYT Ol.

8 25. 0O5'eM NIPAMIAM, KOHYCA TA KVII

n Dopmyau 11 BUSHAUEeHHS 00’ eMiB mipa-
00’em mipamiau yu KOHY- Mifu, KOHyca Ta KyJi MOXXHa BCTaHOBUTU

ca TOPiBHIOE TPeTUHi JOOYT- eKcIlepuMeHTaJ bHO. Ilepecumaiouu ITiCOK

KV ILJIOIIi OCHOBY HA BUCOTY. 3 mipamiau B mpusmy (Mas. 265) abo 3 KoHyca

B muiainap (maja. 266) 3 BiAmoBimHO piBHUMU
OCHOBAMHU ¥ BHCOTAMMU, HEBaYKKO IIepPEeKOHATHCH, 10 00’eM IripaMigu BTpHUUi
MEHIINH 3a 00’ eM IPU3MU, a 00’€M KOHycCa BTPUUi MeHIINH 3a 06’ eM IIMIiHApA.

AN

Mau. 265 Mau. 266
30KpeMa, AKIINO pagiyc OCHOBU KOHyca — &, a BUcoTa — ki, TO oro 00’em
1
V ==nr’h.
3

YV Traxuii crrocid MosKHA IIePeKOHATHCS, 1110 06’ eM
miBKyJIi pagiyca r yaBiui 6iibiiuii 3a 06’eM KOHY-
ca, pajiyc OCHOBHU SKOTO i BHMCOTA IOPiBHIOIOTH I

(mam. 267).
OcKiTbKM 06’€M TAKOro KOHyCa ZOPiBHIOE — Ir’,
. . 3 Man. 267
TO 00’eM KyJIi pagiyca r MOXKHA BUBHAYUTH 3a (DOP-
4
Mys0i0 V = 3 nre.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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3po3yMmisio, 110 Taki MipKyBaHHsA — He AoBedeHHs. CTporo mareMaTUYHO
BUBecTH (POPMYJIM AJiA BU3HAUEHHA 00’€MiB 3a3HAUeHWX TiJ MOMKHa 3a JO-
moMoro interpasiB. lleranbHO Takuii miaxim Bu posraamanu y §8 (c. 65).
HaBememo TyT 3araabHi cxemMu goBeAeHb (GopmMysa aasa obuuciaeHHS 00’ e€MiB
mipamigu, KoHyca i KyJIi.

Hexait gano goBineay mipamimy OABC (masn. 268), miomia oCHOBU SKO1 S,
a Bucota — h. PoamicTuMO HPAMOKYTHY CHCTEMY KOOPAMHAT TakK, 1100 ii mo-
yaToOK 30iraBca 3 BepimuHO O, a Bick x Oyja HampAMJieHa B3IOBYK BUCOTU
nipamigu OH.

y A
(0]
2
Max. 268 A
IToginmumo 110 BucoTy h TOUKAMA X;, Xy, X3, ..., HA N PiBHUX BiApi3KiB. AKII0

yepe3 KOKHY 3 IIUX TOUYOK ITPOBECTH ILJIOITWHU, IEePHeHAWKYJIAPHiI m0 oci x,
TO BOHHU IIOAiJIATH mipaminy #Ha n yactur. OgHa 3 MUX YaCTUH — MajeHbKa IIi-
pamina, permitTa — 3pisadi mipamigu. 3aMiHMMO YABHO KOMKHY 3 IIUX 3PisaHUX
mipaMig IpsaMOI0 IPU3MOIO 3 TAKOI0 CaAMOIO BICOTOIO Ta OCHOBOIO, IO JOPiBHIOE
MEHIIi OCHOBIi BimmoBigHOI 3pisamoi mipamizu. BHacaiZok mbOro yTBOPUTHCS
BIICaHe B ImipaMmigy cximuacre Tino, ckjaamene 3 n — 1 mpusm. Bucora KoKHOI

3 MUX OpusM O =—, a IJIOIIi OCHOB — JHesKi QyHKIIIl Bix x: f(x,), f(x,), f(xs),
n

ey f(x,_1). O0’em V, yTBOpPEHOTO CXiguacToTo Tijla HOPiBHIOE CyMi 06’ eMiB ycix
nux n — 1 mpusm: V,= f(x,)d + f(x)0 + ... + f(x,_,)0.

ITe — imrTerpanpua cyma. Tyt dpyHKIig f(x) — moia mepepisy mipamigm
IJIOIIIMHOIO, III0 IEePIeHINKYJIIPHA 10 oci x i Binmanena Bixg Bepimmuu O Ha Xx.

fAx O6ymo mokasamo Ha c. 161, f(x) : S = x2 : h?, 3BigKHU f(x)=%x2.

Omxe, myKauunit 00’emM gaHoil mipamigm:

h
h 3 3
S S x Sh 1
V=J‘—2x2dx=—2'— =—3=—Sh.
) h* 3 3n° 3
0
MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Tak camo, ajie 3aMiHMBIIIN CKPi3b CJIOBO «IIipaMmima» Ha «KOHYC», MOKHA
IOBECTH, IO I 00’eM KOHYyCa AOPiBHIOE TPETUHI MOOYTKY IJIOIIi HOro OCHOBU
Ha BUCOTY. AHAJIOTiYHO BUBOJUTHCA TaKOXK opMyJia 00’ eMy KyJIi.

Hexait nano miBky:tio pagiyca r (man. 269). Ii pa-
niyc OP, akuii JeKUThb Ha OCi X, TOUKAMU X, X, —
X3y «eey X,_; IIOAIINMO HA N PIBHUX YACTUH i uepes = C
TOUKH MOy IMPOBEIEMO ILJIOIIMHN, IePIeHINKY- \
JapHi g0 oci x. [laHy miBKyJIl0 BOHU HOMIJIATH HA
n yactTuH. KoKHY 3 IUX YaCcTUH, KPiM OCTaHHBOI, x
3aMiHMMO ITMJIIHAPOM TaK, 1100 YTBOPUJIOCA CXis-
yacTe Tijo, ckaazeHe 3 n — 1 muaingapis. Bucora

yA

. . r .
KOYKHOTO 3 IIUX [MWJIIHAPIB 0 = —, a IJIOIIi OCHOB — 0
n

Ry

meaki yHKUil Bix x;0 f(xy), f(x5), f(x3), .- f(2,-1)-
006’eM yTBOPEHOI'O CXiZuacToro Tijsa, BIIMCAHOTO
B L[I0 MiBKYIIO, 7

f1)8 + f(x2)3 + f(x)8 + ... + f(ax, 1)3. /
ITe — inmTerpasnbHa cyma. @yHkia f(x;) — mio-

11a mepepisy, IPoBeJeHOTO Yepes3 TOUKY X; IJIOIIH- I

HOIO, MEePIeHIUKYISIPHOIO I0 OCi X. Mau. 269
SAxmo abeucy x; mae Touka C Ha MOBEPXHi Ky,

To f(x;) — miomia Kpyra pagiyca CM.
3 nmpamokyTHOTo TpUKyTHUKA OCM Maemo:

CM?=r"-x’.

Tomy f(xi)z I (r2 —xf ) . Or:xe, 00’eM miBKYyJIi paxmiyca r
r r
X 1 2
jn(rZ—xz)dxz(nrzx——) =mr®—=mnr®==nr.
o 3 Jlo 3
00’em KyJii, BigmoBigHO, BABiui GiabITmii.
Otr:xe, MmaeMO (OPMYJIH AJd BUSHAUEHHS 00’eMy IipaMigm, KoHyca i KyJi.

ITipamiga Konyc

V:ls -h V:lnRzH V:i R?
3 3 3
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BuKoHaemo pasom

1) 3HaiigiTh 00’eM IPaBUIBHOTO OKTaeapa, pedpo
sIKOTO ITOPiBHIOE A.

Po3p'a3anHA. IIpaBuasuuii oxraegp PABCDK —
00’eIHaHHA ABOX PiBHUX MPABUJIbHUX IipaMmin:
PABCD i KABCD (main. 270). Ix cninbra ocro-
Ba — KBagpaTr ABCD, mioma skoro S = a?;

PK:a\/§ AK giaromaap kBagpara APCK 3i

CTOPOHOIO a. Maur. 270
Ilykauuii 06’em:
v=1g.po+ls.ko=Lts.pr=La .a\/—=£a3.
3 3 3 3 3
2) 3HaiigiTe 06’eM TPUKYTHOI Iipaminu, AKIo KoKHe ii 6iuHe peOpo TOpiBHIOE a,
a IJIOCKi KyTu mpu Bepmmuui — 60°, 90° i 90°.
Po3g'a3AHHA. BisbMeMo 3a OCHOBY mipaMmizu ii rpaHb, IKa € PiBHOCTOPOHHIM TPH-

KYTHHUKOM.
a’/3

, a Bucora mipamigu — a. Tomy o6’em mipamigu

1 4’3 V3

V=—: a=——-a’.

3 4 12

3) HoBenmiTh, IT0 KOJM MHOTOTPAHHUK, ONMCAHUUM HABKOJO KYJi paziyca r,

HMoro mioma S=

. . 1
Ma€ IJIOIY IOBEPXHi S, To #oro 06’em V=§Sr.

Po3g'a3AHHA. CIIOJIyYMMO LIEHTP KYJIi 3 KOYKHOIO BePIINHOIO OIIMCAHOTO N-TPAaHHUKA,
micramemo n mipamin. Bucora Ko:KHOI 3 HUX MOPiIBHIOE I, a IJIOIIA OCHO-
BU — ILJIOII BiATIOBimHOI rpaHi maHoro mHororpaHHuka. Tomy, AKmI0o S,
Sy, ..., S, — IUIOMIi rpaHell OMMCAHOT0 MHOTOTPAHHUKA, TO Oro 06’eM

V:lslr+lszr+ +lSnr=lr(Sl+S2+ +Sn)=lSr.
3 3 3 3 3

IIpuragaiiTe aHaJOTiuHy IIJaHUMETPUUYHY p
BJIACTUBICTb.
4) 3HalgiTh 00°eM KyJIi, BIIMCAHOI B IIPABUJIBHY
TPUKYTHY HipaMigy, CTOPOHA OCHOBHU SIKOI — a,
a IBOTPAHHUI KyT Ipu pedpi ocHOBU — OL.
Po3B’a3AHHA. ITenTp O, KyJi, BOMCAHOL B IIPABUIbHY
TpuKyTHY mipaminy PABC, nexuTh Ha 1i BucoTi
PO (man. 271).
Kyuna norurkaersesa go 6iunoi rpaui PAB y geakii
Touri K, siKa JIeKUTh Ha arrodemi mipamigu PM.

AxmoAB=a, TO OMzéMCz a\/g

KO0JIa, OIMCAHOI'0 HABKOJO PiBHOCTOPOHHBLOTO
A~ABC.
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Ockimpku 20,0M =2O,KM, 10 20,MO = % ZPMO = % .

3 mpaMmokyTHOro TpuKyTHUKA M OO, 3HaXOAUMO pagiyc KyJi:

(04 \/g o
00, =0Mtg L =35 445 2.
: €976 “8

Omxe, 06’eM KyJIi

ra’ tg® <.
54 ¢ 8 g

3
3 3 6 2

BuKOHanTe YyCHO

940.

941.

942,

3HalaiTh 00’€M IPaBUJIBHOI YOTUPUKYTHOI mipamiau, y AKOi cTopoHa
OCHOBU JOpPiBHIOE b cM, a BucoTa — 4 CM.

3HalAiTh 00°eM TPUKYTHOI Imipaminm, B OCHOBiI SKOI JIEIKUTHh IIPIMOKYT-
HUU TPUKYTHUK 3 KaTreTamMu 3 cM i 4 c¢cM, a rimoTeHysa JOPiBHIOE BUCOTI
mipamigu.

3HalmiTh 060’€M KOHYCa, BICOTA IKOTO HOPiBHIOE 3 CM, a pamiyc OCHOBU —
1 cwm.

V] 943. (3HO, 2018). VkamiTs HopMyny 418 O0GUMCIEHHS
00’emy V miBKyi pagiyca R (maj. 272).
A B B r i
2 4 3
V = 4nR? VzgnR V=nR? |V =2nR? VzgnR Mau. 272
A
944, 3naiigiTe 06’eM KOHYyCa, BUCOTa AKOIr0 MOPiBHIOE 2 M, a TBipHA YTBOPIOE
3 IJIOII[MHOIO OCHOBU KyT 45°.
945. 3HangiTh 00’eM KOHYycCa, TBipHa AKOTO AOPiBHIOE 5 ¢M, a BUCOTa — 3 CM.
946. Yomy mopiBHIOE 00’eM KyJii pamiyca 2 cm?
947. Sk 3amiHuThCA 00’€M KyJIi, AKINO il miameTp 36igbiuTy y 2 pasmu?
948. Bumatigite pagiye Kyi, skimo i 06’em mopiBuioe 367 cm?.
949. 3HaigiTe 00’eM MPaBUJIBLHOI YOTUPUKYTHOI ITipaMiay, BucoTa AKOI ZopiB-
HIOE I, a giaroHaJib OCHOBU — d.
950. 3HaiiaiTe 06’eM MPaBUIbHOI YOTUPUKYTHOI IIipamiau, KoKHe pedpo sKoi
mopiBuioe 1 am.
951. 3uaiigiTe 06’em mipaminu Xeorca, SKIIO IJIOIIA i1 OCHOBU TOPiBHIOE 5,3 ra,
a Bucora — 147 m.
952. 3HaiigiTe 00’eM IpaBUJIBHOI TPUKYTHOI mipaminu, Giune pedpo AKOI 10-

piBHIOE b, a IJIOCKUH KyT mpu BepinumHi — 90°.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



953.

954.

955.

956.

957.

958.

M 959.

& 25. O5’eM NIPAMIAN, KOHYCA TA KYNI 227

Biuni pebpa TpuKyTHOI mipamigm momapHO HepPIEeHAUKYJISAPHi, a iX T0B-
JKMHU TOPiBHIOOTH @, b, ¢. 3HAWAITL 00’eM mipamigm.
3HaUAITH 00’€M IIPAaBUJIBHOI YOTUPUKYTHOI mipamigu, akio ii 6iune pedpo

IOPiBHIOE b Ta YTBOPIOE:
a) 3 IJIOII[MHOI0 OCHOBU KYT O/}
6) 3 BucoTOIO mipamiam KyT [3;

B) 3l CTOPDOHOIO OCHOBH IIipaMizu KyT @.

3HaiAiTh 06’eM MPaBUJIBLHOI YOTHMPUKYTHOI mipamigu, y sSKOI cTOpoHa
OCHOBHU JOPiBHIOE @ i: a) ABOTPAaHHUU KyT IPU pedpi OCHOBU JOPiBHIOE O
0) 6GiuHe PeGPO YTBOPIOE 3 MJIOIIWHOIO OCHOBU KYT [3; B) IJIOCKUI KYT IpU

BepIIUHI Iipaminu fopiBHIOE .

3HalIiTh 06’€M TPaBUIBHOI TPUKYTHOI mipamMigu, y SK0i cTopoHa OCHOBU

mopiBHIOE 6 cM, a OiuHe pedbpo — 5 cMm.

3HalaiTh 06’€M TPaBUIBHOI TPUKYTHOI mipamMiau, y SKoi cTopoHa OCHOBU
JIOPiBHIOE a i: a) IBOrpaHHUi KyT npu pebpi ocHOBU JOpiBHIOE (/; 0) OiuHe
pebpo YTBOPIOE 3 IJIOIIUHOI OCHOBHU KYT [3; B) IJIOCKUN KYT MPU BEPITUHI

nipamigu nopiBHIOE .

3HaiAITEL 00’€M KOHYyCa, AKIIO MOro TBipHa JOpiBHIOE [ i HaxXMIeHa 10 ILIO-

IIMHUA OCHOBU HiJl KyTOM (L.

(3HO, 2018). YcranoBiTh BiAmoBigHiCTh MisK TeoMeTpuuHUM Tijsom (1-4)

i tioro 06’emom (A—II).

1 IMuniugp, miamMeTp OCHOBU Ta BHCOTA

3
AKOTO JOPiBHIOWTH a (Maa. 273) A —ma
2 Komyc, giameTp OCHOBHU Ta BHCOTA 1
AKOTO AOPiBHIOIOTH a (Maj. 274) B —ma?
3 Kyunsa, miamerp AKoi mopiBHIOE a 12
(mam. 275) B +a®
4 TIIpaBuiabHa TPUKYTHA IPU3Ma, CTOPO-
Ha OCHOBH Ta OiuHe peOpo AKOI JOpiB- J3 ,
. . . Ta —Ta
HIOIOTH BiAIOBimHO @ i Y (man. 276) 8
1
o —ma
Ta
2
Maxn. 273 Maun. 274 Maun. 275 Maax. 276

960. CBuHIEBUI KOHYC, BUCOTA AKOTO AOPiBHIOE 18 cM, mepenaaBuiIn B IUTIHAD
3 TAKOI0 CAMOIO OCHOBOIO. SHAWAITh BUCOTY IMJIiHAPA.
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MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



228

961.

962.

963.

964.

965.

966.

967.
968.
969.
970.
971.

972.

973.

974.

Po3nin 5. TINA OBEPTAHHS. OB'emm 1A MOLWI NOBEPXOHb FEOMETPUYHUX TIN

Kymna 11e6enio mae popmMy KoHyca, TBipHA SKoro — 4 M. S3HAHAITE i 00’ eM,
AKIO KYT HPUPOLSHOTO YKOCY s IederHo — 30°.

Maemo nBa KOHyCH OJHAKOBOIO 3epHA OJHOT'O COPTY: OAWH yIABiUi BUIITMIA
3a apyruii. ¥ CKiJIbKU pasiB y mepiiomy KoHyci Oijbliie 3epHa, HiK y APY-
romy?

OcboBUM MepepizoM KOHyCa € IPAMOKYTHUI TPUKYTHUK 3 KATETOM 3J2 cm.
3HaliTh 06’eM KOHYyca.

OchoBUli TIepepid KoHyca — PiBHOCTOPOHHIA TPUKYTHUK. SHAUIITHL 00’eM
KOHYCAa, SIKIIO ILIOIa Horo moBepxHi gopiBuioe 121 cm?.

Yomy mopiBHIOE 00’€M KyJIi, BIucaHol B Ky6, 006’eM AKoro gopisuioe 8 mM>3?

o . . 4
3HaWiTh BUCOTY IIUJIIHAPA, Y AKUI BIUCAHO KYJII0 00’ €MOM gn cm®.

3HaigiTe 00’eM KyJIi, giameTp AKol mopiBHIOE 4 aM.

ILroma nmoBepxHi KyJi gopiBHioe 167 cm2. 3HaligiTe 06’eM Iiel KyJi.
Pe6po Kyba mopiBHIOE a. 3HAKAITH 00’€MU BIIMCAHOI TA OMHCAHOI KYJIb.
AK BigHOCATHCA 00’ €MU IBOX KYJIb, AKIIO IX pagiycu BigHOCATHCA 9K 2: 37
CrkinmbKu KyabokK giamerpa 0,6 cM MOKHa BigJuTH 31 mMIMaTKa CBUHITIO
macowo 1 kr? I'yeruna ceunmo — 11,4 kr/gme.

HiameTp omHOTO KaByHa BABiui GinmbInmuii 3a miameTp APyroro. ¥ CKiIbKuU
pasiB mepiuii KaByH BayKUMWU 3a JPYTHUii?

Ilepecunarouu micoxk 3 MOPOYKHUCTOI MiBKYJII pajiyca r y KOHYC, pamiyc
i BUCOTa SKOTO MOPiBHIOIOTH I, YU€Hb MIiNIIIOB BUCHOBKY, III0 00’€M IIiB-
KyJi y 2 pasu 6inbinuit 3a 06’eM KoHyca. Yu BimmoBizae pesyabTaTr 1IbOTO
eKCIIEPUMEHTY Teopii?

Tonbd — 1e ogHa 3 HebGaraThbOX CIOPTUBHUX irop, AKA I'PYHTYETbCA Ha
NPUHIAIIAX YEeCHOCTi. 3MaranHd 3 TroJb(Qy HPOUNIIM Ha TPHOX JITHIX
Onimmiticekux irpax — y 1900, 1904 i 2016 poxrax.

1 rpu B TOJIB( BUKOPUCTOBYIOTH M’ Ui CKJIAAHOI KOHCTPYKIIiI 1iameTpom
4,5 cm (mau. 277). 3HaiigiTe 06’°eM M’sAYa Ta KOYKHOI HOTr0 YaCTHUHU IJIA
KOJKHOTO 3 MaJIIOHKiB.

0,25 MM 1,65 mm 2,1 Mmm

Maur. 277

Iisa obumciieHb CKOpUcTaiTecsa mporpamor Excel um iHIIEM KaJabKy-
JIATOPOM.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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975. 3a 6iuruM pebpoM b i IIOCKUM KyTOM 20, TP BEPIIUHI TipamMiau sHaAUAITh
00’eM TIpaBUJIBLHOI mipaMifgu: a) YOTUPUKYTHOI; 0) TPUKYTHOI; B) IIIECTH-
KyTHOI.

976. 3ualigiTe 00’eM IPABUJIBHOIO TeTPaeapa, pedpo AKOTo NOPiBHIOE 4.

977. OcHoBa mipamigu — mapaJsesorpam 3i cropoHaMu a, b i kyTom ¢@. Bucora
mipamigu — h. 3HaigiTe 06°eM mipamimu.

978. OcuoBa mipamigu — TPUKYTHUK 3i cropoHamu 13 cm, 14 cm i 15 cm. [IBo-
TPaHHI KyTH IIPU KOYKHOMY pPeOpi OCHOBU AOPiBHIOIOTH 1m0 45°. 3HaANIITH
06’eM mipaminu.

1 979. (3HO, 2007). Anodema mpaBUJIBLHOI YOTHPUKYTHOI IipaMigu TOPiBHIOE
2\/§ cM i HaxwmIeHa Imig KyToM 60° 10 MJIOMIMHYN OCHOBHU. SHANIITH 00’ eM
oipamigu.

980. Yepes BepIIMHY KOHYCA IIPOBEAEHO MJIOIIUHY Hif KyTOoM 45° 10 ILJIOITUHN
ocHOBU. 1A mioninHa mepeTMHAE OCHOBY KOHYyCA IO XOPAi a, AKY BUIHO
3 IIeHTpa OcHOBH IIig KyToMm 60°. 3HaimiTe 00’eM KOoHYyca.

981. Busnaure 006’eM KOHycCa, AKIINO B MOTO OCHOBI XOpxa m CTATYE OYTY O,
a KyT MiX TBIpHOIO i BUCOTOIO AOPiBHIOE OL.

982. 3 1eHTpa 0OCHOBU KOHYCA J0 TBipHOI IIPOBEIEHO MEPIIEHAUKYJIAP 3aBAOBKKY d.
3HalAiTL 06’eM KOHYCA, SKIIO Iell MePIeHIUKYIsIp YTBOPIOE 3 IIOIIUHOIO
OCHOBHU KYT Ol.

983. OcboBUM IIepepidoM KOHYyCa € PiBHOCTOPOHHIN TPUKYTHUK 3i CTOPOHOIO
6 cm. 3HaiiaiTh 06’eM BIHUCAaHOI B Ileif KOHYC IpaBUIBHOI mipaminu: a) do-
TUPUKYTHOI; 0) TPUKYTHOI.

984. JloBexniTh Teopemy Apximena: o6’em Kyai B 1,5 pady MmeHIuii 3a 06’em
OIIMCAaHOTO HABKOJO Hel MUJIiHapa.

985. 3 muaingpa, ocb0BUIT Iepepis AKOTO — KBaApar 3i croponoio 10 cm, KoBaIb
BUKYBaB KYJI0. SHAUAITE pamiyc Iiei KyJi.

986. 3i cBuHIeBOI Kyai pagiyca 10 cM 3poOuiIy MUIIHAPUUYHUN TUCK 3aBTOBIITKA
3 cM. 3HaAUIITE AiamMeTp OHCKA.

987. KyT B och0BOMY mepepisdi KyJaboBOTO ceKTopa mAopiBHIoe 60°. 3HANAITH Bif-
HOIIIeHHsSI 00’eMy KYJIbOBOTO CEKTOpa A0 00’eMy BiAIOBiZHOTO KOHYycCA.

988. 3uaiigiTe 06’emM KyJjai, ommcaHoi HaBKOJO KOHYycCa, TBipHa SKOTO IO-
piBHIOE [ i HaxXMJIeHAa A0 IJIOIIMHU OCHOBHU IIiJf KYTOM OL.

989. HaBKoJio KyJIi OnTcaHO MPaBUJIBHY YOTUPUKYTHY MipaMiny, KoKHa 3 6iuHUX
rpaHell TKOi YTBOPIOE 3 IJIOIIMHOIO OCHOBM KYT . SHaAWAITHL 00’eM Ky.Ii,
AKIIO BHcOTa mipamigu mopiBuioe k. O6umcaits aasa h = 9 cm, o = 60°.

990. Is muaingpa, BrcoTa AKOr0 JOPiBHIOE JiaMeTpy, BUTOUMJIN KYJII0 HAKOIIb-
mmoro 06’emy. CKifmbKU BifcoTKiB MaTepiany croueno?

991. Maca mopo:kHUCTOI yaByHHOI Kyai — 1,57 Kr, Ii soBHimmHill miameTp —
10 cm. 3HalAiTh BHYTPINIHIN giaMeTp, AKIO TyCTUHA YaBYHY 7,3 KI /oM.

992. fxoro mae OyTu 3arajbHa Maca KOCMi4HOTO amapara, Imo Mae (popmy KyJii
pamiyca 1 m, 11100 BiH He TOHYB y BOAi?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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993.

V1 994.

995.

Po3nin 5. TINA OBEPTAHHS. OB'emm 1A MOLWI NOBEPXOHb FEOMETPUYHUX TIN

3 KpalJIMHY MUJBHOTO PO3UMHY AiaMeTpa 6 MM XJIOMYUK BUAYB OyJIbOari-
Ky miamerpa 30 cm. 3HAHAITH TOBIIUHY ILJIiBKHU Ili€l OyIb0AIIKH.
(3HO, 2008). ¥V crkJIAHKY MUJIiHAPUYHOI (popMU, HA-

IIOBHEHY BOJOIO II0 caMi BiHIIA, IIOKJIAIU MeTaJeBy :

KYJbKY, II[0 JOTUKAETHCA [0 AHA CKIAHKU Ta CTIHOK ; :

(man. 278). Busnaure Bigmomenua ob6’emy Boam, : i

sAKa 3aJUININIAca y CKJIAHIN, A0 00’€My BOAU, sSKa - o

BIJIHJIACA 31 CKIIAHKH. \\:_/y

A B B r I T H---- 4

3 : -

D i

1:m 2:m 1:2 2:3 1:3 \v

YcTaHOBITE BiAIOBiAHICTE Mik ITocKuMHU (hirypamu Mau. 278

(1-4) i yucaoBumu Bupasamu (A—T"), 1110 BupaxamoThb
00’eMu TijI, yTBOPEHUX BHACJIIZOK OOEpTAHHSA I[UX
¢iryp HaBKOJIO HpAMOi .

1 ! 2 l 3 ! 14
6 41 5 6
4 | 4
A 32n B 361 B 641 I' 80n

CamocrTiitHa po6oTa 6

Bariant 1

1 3mailigiTe 00’eM TpPaBUIBHOI TPUKYTHOI MPU3MHU, BUCOTA SKOI MOPiBHIOE
10 cm, a cTOpOHA OCHOBH — D CM.

2 3uaiigith 00’eM KOHYyca, TBipHa sSKOro HopiBHIOE 6 cM i yTBOproe KyT 30°
3 110T0 BUCOTOIO.

w

00’em KyJi mopiBHioe 367 cm®. 3HaiigiTs ii miamerp.

4 HamamroiiTe KyJi0, BINCAHY Y IIPaBUJIBHUN TeTpaenp.

BariaHT 2

1 3Bmaiigits 06’eM muiIiHApa, BUCOTa SKOTO JAOPiBHIOE 7 CM, a pajiyc OCHO-
B — D CM.

2 J3uaiigiTe 06’eM HpaBUJIBHOI YOTHPUKYTHOI mipaminm, OiuHe pedpo sSAKOI
IopiBHIOE 6 cM i yTBOpIOE 3 ii BHCOTOIO KYyT 45°.

w

Hiamerp KyJi mopiBHIOE 6 cM. 3HaAAITH i1 00°eM.

4 HawmauroiiTe cepy, onmcany HaBKOJIO ITPABUJIBHOTO OKTaeapa.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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CKkapOHMYKa foCArHeHb i HAOGYTUX KOMNETEHTHOCTeN

v' Posywmilo, 1[0 Take Tina obepTaHHA — UYUAIHOD, KOHYC, KYL.
v’ Vmiro BuU3HauaTH 06’€MHU i IOBepPXHi TiJ obGepTaHHA Ta MHOTO-

rpaHHUKIB. ‘

v 3Halo, 1110 00’ €M NPAMOKYMH020 napaejenineda JOPiBHIOE TOOYTKY c
TPHOX IfOoro BUMIipiB a, b, ¢, a6o HJO0OYTKY ILIOIIi f1oro ocHOBU S Ha ‘
BHUCOTY h: ey b

V = abe abo V = Sh. a

v' Bmalo, 1m0 00°eM Npu3Mu JOPiBHIOE FOOYTKY ILIOIIL OCHOBU Ha BHUCOTY:

B,
A, D, C,
h : _
_B_,i\‘ V - Sh
A [ S C A
E o)

v 3Haio, 10 06’eM yuiHOpa JOPiBHIOE JOOYTKY ILIOIIL ‘ B
o V =Sh . h
ioro ocHoBu S Ha BUCOTY . A

L&
SAxmo paxiye nuaiagpa r, a sBucora h,
mo paziye muiHp V = m2h Sh
TO Hforo 06’em o, r

v/ 3Hai Ta yMilo BHKOPHUCTOBYBATHU (POPMYIH IJId 3HAXOIKEHHS B,
00’emy nipamiou, konyca i Kyai.

Ilipamina Konyc Kyna

V:ls h V:lnRzH V:inR?’
3 OCH 3 3

v' 3Halo Ta yMilo BUKOPUCTOBYBATH (DOPMYJIH A8 3HAXOKEeHHSA MN0ULi N08ePXHi
MUJIiHApa, KOHyca, 3pidaHOro KoHyca i KyJi.

IMunaiaap Konyc 3pizaHuii KOHYyC Kyna
Ss = 2nrh S; = nrl
Se=nl(r, + ry) S, = 4nr?
S, =2nr(r + h) S,=nr(r +1)

v/ 3Halo CIiBBiJHOIIEHHA Mi)X OIUHUIAMH BUMIipy 00’ eMy:
1 em® = 1000 mm3 1 m3 =1000 g™
1 a3 = 1000 cm?® 1 M3 =1 000 000 cm?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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Po3nin 5. TINA OBEPTAHHS. OB'emm 1A MOLWI NOBEPXOHb FEOMETPUYHUX TINI

IcTopuuHi BigomocTi

00’eMu meAKHMX MHOINOTPAHHUKIB yMminu sHaxomuTu Iime B CTapogaBHBO-
my €runti. B ogHomy mamipyci, SKuil OifIIOB 40 HAIIMX OHIB, KPiM iHIIHX,
PO3B’A3yeThCA 3a/jaua IIPO BU3HAUEHHS 00’ €My 3pisaHOl YOTUPUKYTHOI ITipamian
3 BUCOTOIO 6 i cToponamu ocHoBU 4 i 2.

Tina obepramusa OyJu BimoMmi Ie HaBHBOTPEIbLKUM reomerpam. HasBu «Iu-
JiHAP», «KOHYC», «cdepa» — rpernbKoro moxomxeHus. B «Ocuosax» EBKiiza
ix smicT ommcanHo TakuMu (Qpasamu: «I[maiHADP mMOXOAUTH Bif 0o0epTaHHA IPHA-
MOKYTHHKA HaBKOJO HEPyXOMOi CTOpPoH!»; «KoHyC ommcaHo HPAMOKYTHUM
TPUKYTHUKOM, IKUH 00€PTAEThCs HABKOJIO HEPYXOMOI MEePIeHANKYJIAPHOI CTO-
ponu»; «Cdepy onmucaHo ImiBKPyroM, SKHH 00epTaeThCs HABKOJIO HEPYXOMOTO
niamerpa». Ik 6aunmo, cTapoAaBHi rpeku cpepoio Ha3UBAJIM He IOBEPXHIO KYJIi,
a BCIO KyJifo. Po3pisHATH IIi ABa MOHATTA CTAJIU ITi3HiIIe.

EBKJIif He 3acTOCOBYBaB TePMiHy «06’eM». [[Jigd HBOTO TEPMiH «Ky0», HAIIpu-
KJaz, o3Hauae i 06’em Kyb6a. ¥ XI kuusi «Hauan» HaBOAZATHLCA TEOPEMU IIPO
TMOPiBHAHHSA 00’€MiB mapaJjejenineais.

Apximen ymiB 3HaxoauTu 006’eMu HaBiTH mapaboJsoina, rimepboJoiga i emin-
coima obepTaHHsA, a TAKOXK IIJIOINIi MOBEPXOHDb IWUIiHApPA, KOHyca, Kyiai. IIpo
cBOl BimkpurTa Apximen nucas maremaTukry Ilocidero: «§I moBiB, mo moBepxHa
BCAKOI KyJsi B yoTmpm pasm Oisbima Bifg moommi ii Beamkoro Kpyra, Imo o6’em
MUJIiHApPa, OCHOBA AKOTO JOPIiBHIOE IIJIOIII BEJIMKOTO Kpyra KyJii, a BucoTa —
IiaMeTpy KyJi, B miBTOpa pasu Oinbmuii Bix 06’emy 1iei KyJi, a #1oro moBepXHA
(BKJIIOUAIOUM i IJIOIIi OCHOB) y miBTOpPA pas3u Oisbia Bix moBepxHi KyJti». I1i Bix-
KpuTTa Apximen BBaKaB Ay’Ke Ba)KJIMBUMU i BUCJIOBJIIOBAB OaKaHHA, II[00 Ha
HOTO0 MOTWMJII BCTAHOBUJIU HaM ATHUK, Ha AKOMY OYB Ou 300pasKeHUI IMJIiHAD
3 BIIMCAHOIO B HHOTO KYJIEIO.

Hosi meTonu BusHaueHHs 00’€MiB reOMeTPUUYHHNX TiJ PO3pPOOUB iTaTificbKUi
matematurk B. Kaambepi (1598-1647). Moro MipkyBaHHA 6yJIM HECTPOTHMH,
iHTyiTUBHUMU, 0O IIOCHJIABCSA BiH Ha IIle He JOBeJeHi TBep/ KeHHs, AKi BBarKas
oueBuAHUME. TiIbKY 3r0A0M iX 0YJIO JOBEIEHO METOAaMMI MAaTEMATUYHOr'0 aHAII3Y.

Aupi Jlyi Jle6er
(1875-1941)

DpaHIy3bKUA MaTeMaTuK, TOKTOP (imocodii. Oguna
i3 3aCHOBHUKIB cyuacHOl Teopil GyHKIIii, CTBOPUB
TEopilo Mipu, BBiB HOBE PO3YMiHHA iHTEerpajia — iHTe-
rpaJu Jlebera. HoBe moHATTA iHTErpajia Ja€ MOKJINBICTD
iHTerpyBaTH AOCUTH IIUPOKMUN KJac (PyHKIH, a oT:Ke,
po3B’sA3yBaTH 0araTo BAXKJIMBUX IMPUKJIATHUX 3amad.

3 mpobJieM cepemHbOl ITKOJIM OMyOJIiKyBaB KHUTHU «JIEK-
I[ii mpo reoMeTpUYHiI MOOymoBU», « KoHiuHI mepepisu»,
«IIpo BuMipOBaHHS BEJIUYUH» .

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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IcTopuuHi BigomocTi

Crpory cyuyacHy Teopiio 006’eMiB, IJIOI Ta iHINIWUX BEeJIUYUH PO3POOUB Bimo-
muit ppaumysskuiit marematuk A. Jleber (1875-1941). Ha ocHOBi 3arajibHOTO
OOHATTA MipW BiH 3ampoBaJAWB HOBE, 3araJibHiIlle, IMMOHATTSA iHTerpaJa, AKWHN
Tellep Ha3WBAIOTHL iHTerpaJsiom Jlebera.

Muxaino BaweHKo-3axapyeHKo
(1825-1912)

Haponugeca B c. Maiiiemi #a ITonraBmuui. HaBuas-
ca B Kuesi i Ilapuki, 6yB mpodecopom KuiBchbkoro
yHiBepcurery. [locaifKyBaB muTaHHA iCTOPii POBBUTKY
reomeTpii, HaAPYKyBaB KiJbKa MOCIOHUKIB 3 reomMeTpii,
nepekJaB 3 rpenbkoi «Havama» EBkaizna.

Onekcanap CmoropxeBCbKuUM
(1896-1969)

Hapogugca B c. JlicoBomy Ha Binnnuunni. HaBuas-
ca B Hemupogi, Kuesi, 6yB nmpodecopom KuiBchKkoro
TOJIITeXHIYHOTO iHCTUTYTY. [lociimKyBaB nuTanH,
OB’ s3aHi 3 TEOMETPUUHUMHU OOYyI0BaMM, HaAPYKyBaB
KiJbKa MOCIOHMKIB i MiAPYYHUKIB, 30KpeMa IIiIpyYHUK
3 OCHOB TeOMeTpii 4y1a cTyneHTiB yHiBepcuretiB. Moro
mpairi ImepeKJaseHo aHIVIiChKOI0, 60JIrapchbKO0, YeCh-
KOIO, ATIOHCHKOIO Ta JeAKVWMU iHIIIMMU MOBaMU.

3HAUHUI BHECOK Yy PO3BUTOK reOMETPUYHOI HAYKHU 3po0uam yKpalHChbKi Ma-
remaTuku M. €. Bamenko-Baxapuenko (1825-1912), C. 1. IllaryHoBCHKHIi
(1859-1929), O. C. Cmorop:keschkuii (1896—1969), M. 1. Kopanror (1924-1988),
O. B. IToropesos (1919-2002) Ta 6araTo iHIIUX.

fx 6aunmo, GiBIIICTEH BJIACTUBOCTEI TeoOMeTpUUHUX Giryp, AKi BUBUAIOTHCA
y cydJacHi# mKoJii, OyJsu Bigomi it aBi THCAYi pOKiB ToMy. 3 yacoM iX JOIOBHIO-
BaJI HOBUMU BiIKPUTTSAMU, IlepeJaBajy Bii TOKOJIiHHA 40 IOKOJIIHHA, TOMY 110
i BigomocTi Aay:Ke mMOTpiOHI siogAM. Y HAIl vyac reoMeTpisd Ime OiJbIn moTpib-
Ha. He MOKHA He mOTOAMTHCA 3 JYMKOIO Bimomoro apxiTektopa Jle Kop6iosne:
«Hikouu m1e 1o mporo uacy Mu He KUJIM Y TaKWi reoMeTpUYHHUN mtepioa. Bapro
MOMipKyBaTu PO MUHYJIe, IPUTAaTU Te, 1[0 0yJI0 i paHilie, i Mu 6yaemMo mpu-
TOJIOMITIeHi, T00AUYUBIIIHN, 1110 OTOUYIOUNI HAC CBiT — IIe cBiT reomerpii, yucTHii,
icTuHHUN, 6e3MOTaHHUN Yy HAIIINX OYaX. YCe HAaBKPYIM — IeoMeTpisd».

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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TEMATUYHI TECTU
lMpoaHanisyiiTe ymoBM Ta BUMOTYM 3aBAaHb 1-12 Ta 06epiTb OfHY NPaBUAbHY, Ha Baly
LYMKY, BianoBigb.

1 Yowmy mopiBHIOE ILIOITA OiUHOI ITOBEPXHI IMMIIHAPA, JiaMeTpP OCHOBU SIKOTO JI0-
piBHIOE 4 cM, a TBipHA — 9 cM?

A B B T i

108 cm? 721 cm? 367 cm? 247 cm? 121 cm?

2 OO0uywmcaiTh 00’eM HUIIHAPUUYHOI OJIAIIAHKW, OCHOBUM IepepidoM AKOi
€ KBaapar 3i croporoo 12 cm.

A B B T I

1447 cm?® 967 cm?® 4321 cm? 2567 cm?® 512m cm?

3 3maigite 06’eM IUIiHApPA, AKINO ILJIOIA MOro OCHOBU AOpPiBHIOE 9T cMm?2,
a miroira 6iunoi moBepxui — 201 cm2.

A B B T I

607 cm® 301 cm?® 151 em? 207 cm® 271 cm?®

4 3HaugiTh 00’eM IMIIiHApPA, AKITO PO3TOPTKA oro 0iuHOI IMOBEepXHi — KBa-
IpaT, mepuMeTp sSKoro mopiBuioe 40 cM.

A B B r Il

1000 cm? @ cm?® & cm® 1007 cm®
e i b

2507 cm?

5 TsipHa KoHyca JOpiBHIOE 4 CM i YTBOPIOE 3 ILIOIMHOI OCHOBU KyT 60°.
3HalaiTh maoiry 6iuHOI mOBEepXHi KoHyca.

A b B T I
8n\/§ 16n\/§ 167 12n 8m

6 3maiigiTh BHCOTYy KOHYycCa, PaJiyCc OCHOBHU AKOI'0 JOPiBHIOE
8 cM, a mioma moBHOI moBepxHi — 1441 cm2.

A B B T i |

10 cm 4 cm 5cMm 6 cm 8 cm

7 TIpAMOKYTHUI TPUKYTHUK, TilIOTEeHYy3a AKOTO AOpiBHIOE 6 cM, a OOUH i3 TO-
cTpux KyTiB gopisHioe 30°, o6epTacThCcsa HABKOJIO OLILIIONo KaTera. SHANIITE
paziyc ocHOBM KOHYCA, YTBOPEHOT'O BHACIILOK IILOTO OOepTaHHA.

A B B T i

3\/§ cM 3 cMm 3\/§ cM 6 cm 2 cMm

MpaBo ans 6e3onnaTtHOro po3MilLleHHsI MiAPYYHVKa B MEPEXi IHTEPHET Mae
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ILnomia moBepxHi ofHiel Kyii qopisuioe 393 cm?. 3HAAIITE ILIOIY ITOBEPXHI
iHIIol KyJi, y AKOl pamiyc y J3 pasiB MeHINWH, HidK y mZaHOI.

A B B T
131 cm? 13143 cm2 140 cm? 50 cm?

i
121 em?

Y kyiai 3 mearpom O, 300paskeHili Ha MaJIOHKY, IIPO-
BeJleHO Tepepis 3 menTpoMm O, Ha Bigcrani 12 cm Bifg
IeHTpa KyJai. SHaUiTh pajgiyc KyJIi, AKIIo pajgiyce mepe-
pisy mopiBHIOE 9 cM.

A b B r

i

10 cm 12 cm 21 cm 15¢cm 13 cm

Y muiaigp BOHcaHO KyJaio. SHAUAITH BigHOIIEHHS 00’eMy IMJIiHAPa IO
00’eMy Kyi.

A B B T il

3:2 3:4 2:1 4:1 4:3

IBi cepu, niameTpu AKUX NOPiBHIOOTH 8 cM i 16 cM, MalOTh BHYTPilTHiHA
IOTHUK. SHAHUMITL BiicTaHb MiK IleHTpaMu IuX c@ep.

B B r pi |

2 4 8 6 3

B ocHOBiI npAMOI Dpu3Mu JIEKUTHh NPAMOKYTHUU TPUKYTHUK 3 KaTeTaMU
6 cm i 8 cm. Ilmomia Giumol moBepxHi mpusmMu mopiBHioe 96 cm?. 3HAHIITH
00’eM IpusMu.

A b B r

i

192 cm? 384 cm?® 48 cm?® 96 cm? 108 cm?

«CroromHi MmaTemMaTuKa crajia OJHUM i3 MOTYTHiIX CTOBIiB, Ha AKWUX BUPOC-

o

He MOoAyMAaTH IpPOo O0JIK Y KOJIOCAJIBHOMY

BUPOOHUIITBI, PO OY0OBY KaHaJiB i rpebesb, MO pallioHaJbHe ILIaHYBaHHSA
TPaAHCIIOPTY, PO MoJasoTH B Kocmoc».

Muroana Yalikoscvruil

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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NOAATKU
lopaTKoBi 3aBAaHHA

Yucnosi Bupasu i pyHKUii, piBHAHHA Ta HepiBHOCTI

996. CmopocriTh Bupas:

6x%—9x 1 1 a®-9
a) ————; B) + 5 r) P E——
2x -3 x-1 x+1 2a°+7a+3
x2-16 3x-9 c?-8¢-20
6) 214 S A £ ooensl
) " ox 5x-3 N 116410

997. 3mailigiTe ABa umcaa, AKINO:
a) ix cyma mopiBHioe 98, a pisHuIia — 14;
0) ix cyma mopiBHioe 108, a pisHuIA KBagparie — 216;
B) ix mobyTok mopiBHioe 105, a pisumma — 8.

5 3
998. fAxe 3 umcen Oinbire: a) 42 uu 34; 6) (E) unu (i) ?
999. Ilosexith, 1110: 3 9

1 2
—J5+2,  6) ———=—6-+/34.
2) J5 -2 o+ ) 6+/34

1000. Posrinamaoun mMadioHOK 279, MOSACHITH, UMM BiApiSHAIOTHCS HOHATTS
«apib» i «apobOBE UMCIIO».

Besniu gpobis Besniu gpobis
1 2 3 4 6 8
2 ’ 4 ’ g, cee 2 ’ 3 ) 4 ’
-1 0 1 2 0 1 2 3
Opmxe Onue
IpoboBe YHCIIO I[ijie 4mcJIo
Maug. 279

2
1001. Ha ckinmbKu moOyTOK UmCe 5 i 2,1 OGinmbIIMii UM MeHIIU# 3a iX cymy?

1002. ITocnimoswicts 3, 5, 7, 9, ... — apudmerununa mporpecis. SHaAUIITH il
pisauIo, 20-it uneH i cymy mepiux 20 4djeHis.
1003. ITocnimoswicts 3, 6, 12, 24, ... — reomerpuuHa mporpecia. S3HaUIITH il

3HaMeHHUK, 10-if uwien i cymy mepimux 10 umeHis.
1004. 3uaigiTe cyMmy BCix ABOIU(MPOBUX HATYPAJBHUX UKCEJI.

! Meari saBmaHHs MPOIOHYIOTHCA AJIA IIOBTOPEHHS MaTepiajay ImomepenHix Kiacis.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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1005.
1006.
1007.

1008.

1009.

1010.

1011.

1012.

1013.

1014.

1015.

1016.

1017.

1018.

1019.

1020.

1021.
1022.

JlonATky

Suaingite: a) 12 % Bix uucaa 350; 6) 3,5 % Bim 34 ra.

3uaigiTe unciao, 15 % AKoro craHoBJATH 8,7.

Opua moxia Bimbysmacek y IV ct. mo H. e., a apyra — y XVIII cr. Crinbku
CTOJIiTh MUHYJIO MiK MOmigAMuU?

Yu npaBUibHI cxemMu?

Harypanpni uncia HarypanbHi uncaa

ITapwi Hemnapwui ITpocTi Cxkaameni

ITo6ynytiTe rpadik PyHKILII:

a) y = 0,5x; 6) y=0,5x + 2; B) y = 0,5x — 3.
ITo6ynytiTe rpadik piBHAHHSA:
a) x2 + y2 = 9 6) x2 —y = 3; B) Vx —y-2=0.

dyukuio y = f(x) 3agaHo rpadiu-

N A

HO (May. 280). VraxiTh ii o0sacTnb Y
BUBHAUYEHHS, IIPOMIiKKMN 3POCTaHHS 21
abo cumaganus. Ha AaKux mpoMisKKax 1+
3HaAUeHHA miel GpyHKIIil gomaTHi, HaA

_ min’ i9 : : i : : >
AKUX Big’ emui? . 5 j o 1 5 /3 4 5x
ITapHoio uM HemapHOO € (QYHKITiA: 1l
a)y=2+x% 0)y=3-—- x??
ITobynmytiTe rpadik pyHKIii: -27T
a) y=+x; 6) y=vx+2. Maur. 280

3agaiiTe GopMyJIO0 IPAMY IPOTIOP-

ifHicTh, Tpadik AKOI mpoxoauTh yepe3 Touky A(1; 3).

3apmaiiTe (opmMysao0 JiHiNHY (QYHKIIIO, rpadik sSKOI HPOXOAUTH uepes
Touxku A(4; 2) i B(—4; —2).

3apmatite ¢popMmyIo0 PYyHKIIII0, rpadik AKOI YA
300paskeHo Ha MaJloHKY 281. 9l
3HaAiTh KOOPAMHATH TOUKHU IIePETHUHY Irpa-
.. . 2 . 1T
QikiB pyHKIIIN yzgx iy=5—x.
Yu € mipa KyTa IIpu OCHOBi piBHOOEADPEHOTO -10 /1 2 3 X
TPUKYTHUKA PYHKI[I€I0 Mipy 10OT0 KyTa Ipn -
BepinuHi? fKa ii 06acTh BUBHAYEHHSA? el

IIp; sxMX 3HAUEHHAX aPTyMEHTY X 3HAUEHHSA

byHKIil y = (x + 7)? Hatimente? 3HaigiTh Mau. 281
HaMeHIIe 3HAUeHHA NaHol (PyHKILii.

3HalIiTh HaliMeHIIle 3HaUeHHs BHpPasy:

a) (x — 32+ 5;0) x2—2x + 1.

SuaiigiTe Halibiabine sHavenHs QyHkmii y = 1 — (x + 3)%
ChopmyiriofiTe 1Ba peUeHHS, Y SKUX CJIOBO «(DYHKITisI» Ma€ Pis3Hi 3HAUCHHS.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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1023.
1024.

1 1025.

1026.

1027.

1028.
1029.

1030.
1031.
1032.

1033.

1034.

1035.

1036.

[lonaTku

ChopmysioiiTe 1Ba pedyeHHSA 3 OMOHIMaMU: a) «apryMeHT»; 0) «Ky0»;
B) «TimepboJia»; T') «BiTHOIIIEHHI».

HassiTh cuHOHIME 10 TepMiHIiB: «BiJICOTOK», «HiBIpPAMAa», « IPaBUJIbHUMI
YOTUPUKYTHUK » .

(3HO, 2018). Ha manroury 282 30-
opaskeno rpadik pyukIii y = f(x), Bu-
3HaueHol HAa TpoMiKKY [—4; 5]. Touka /
(x,; —2) HanexkuTh rpadiky 1iel PyHK-
nii. Busnaure abcuucy x, Iiei TOUKn. N

A B B T i
3 2 0 -2 | -3

VA

= f(x)

[uiy
P

RY

IIlo Ginpime: a) sin 1° uym sin 3°;
6) sin 1 uwm sin 3? Maur. 282

3n

3 "

. T T T W
Axi 3 uncen —, —, —, —

2”347 6
a) mewnrri 3a 1; 6) 6inbiri 3a 2?

b 9

Axi 3 umucen sin 2, cos 2, tg 2, sin 3, cos 3 Big’ emui?
3amoBHITHL TAOJIUITIO.
o 0 i 2n 3n 41 51
sin o
cos O,
tg o
3a akoi ymoBu: a) sin x =1; 6)cos x=0; B)tgx=1?
3a akol ymoBu tg x He icuye?
3HAUAIT, HAMEHIIi oAaTHI PO3B’A3KMU PiBHAHHA:
a) sin x = 0,5; 6) cos x = 0,5; B) tg x = —1.

3HaAUAITh 3HAUEHHS BUPa3y:
. T . T
a) sin x * cos x, AKIIO x=€; 0) sin x + cos x, AKIIIO x=z.

CupocriTs Bupas:

a) 1 — sin?2 o — cos? o

0) sin* o + sin? o, cos? o

JloBemiTh TOTOMKHICTD:

a) sin*a — cos* o = sin? a0 — cos? o
0) tg? o0 — sin?o = tg? o - sin? o

Hosexnits dhopmysin:

B) cos* o + cos? o sin? o
r) sin*o + 2sin’a cos?a + 1.

B) (sin o0 + cos )2 = 1 + sin 20y

.o (04 ’ .
) (sm——cos—) =1-sina.
2 2

. T T .
a) s1n(5+oc)=cos0c, cos(5+oc)=—s1n o

6) sin(m — o) = sin o, cos(w — o) = —cos O.

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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1037.
1038.

1039.

1040.

1041.

1042.

1043.
1044.

JlonATky

i T T T
3uaroun, mo sin—=0,5, obumuciits cos—, tg—, ctg—.
o Sy 6" 6’ %%

O0uMCIiTL 3HAUEHHS (PYHKITII:

. . . T
a) cos x i tg x, axmo sin x = 0,6 i O<x<§;
. . . T
0) sin x i tg x, akmo cos x = —0,8 i E<x<n.

ITorkakiTh, 110 piBHicTE sin 2x = 2sin x mpaBuJabHA He IIPU BCixX 3HA-
yeHHAX X. A piBHicTH cos 3x = 3cos x?

Ax, maroum rpadik GyHKIii y = sin x, omepskatm rpadiku QyHKIIN
y=-sinxiy=1-sin x?

Ax, maroum rpadir ¢GyHKIII y = cos x, omep:xkatm rpadik QyHKITII
y=|cosx|?

Yu e nmepioguunoio GyHKIIiA, rpadik AKoI 300paskeHo HA MATIOHKY 2837

AN AA /.
NS O i N ¥

Maug. 283

Yomy dyHKIig y = x + sin x He nepioguuHa?

Hait6inbe mise unciao, SKe He IEPEBUIITYE X, TO3HAYAIOTH CUMBOJIOM [X].
Yu e nepioguunumu GyHKIN y = [x] i y = (-1)*], rpadiku axux 306pa-
JKeHi Ha mMaoHKax 284 i 2857

UA yA
3T —0 3T
2+ —_—0 2+
1+ —_—0 —0 o 1 0 0 —_
3 2 10| 1 2 3 4 «x 3 2 10| 1 2 3 4 «x
—_— 0 > o 0
_0_2_ _2..
—() 3_ _3..
Mau. 284 Maun. 285

1045. Ilo6ynyitTe rpadik GysKIii y © x — [x].
1046. OGuwmciite: 273, 32,8 - 274, 25 - 573, 35 - 375,

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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1047.

1048.
1049.

1050.
1051.

1052.

1053.
1054.

1055.

1056.

1057.

1058.

1059.

1060.
1061.

1062.

1063.

[lonaTku

3amnoBHITHL TAOJIUITIO.
o -3 =2 =1l 0 1 2
(xfl
a—2
a—3

SHal[iTh 3HAUEHHA BUpPa3y X°x 2, AKIIO X = —3.
CupocTtiTs Bupas:
a) (a! + 3)at - 3); 0) (x72 — c)cx2.

2 3 1

O6uumcoiTe: 83, 814, 16%%, 49°, 27 3,

O0umCIiTh 3a JOIOMOIr0OI MiKPOKAJBKYJISATOpA:

a) 34%8; 0) 2,3 - 3,873 B) 7,82 :0,423,
1 2

SanuirriTe 3a gomomoroio Kopeuis: m?2, x3, (ab)*?, p%2.

SamnuIniTe 3a JOIOMOTOI0 cTemeHiB: vx, e, ¥Yxz, ¥Y2.
O6unCIiTh:

a) 48.42; 6) ¥/50 -3/20; B) {24 3.

CupocTiTs Bupas:

a) (Vx —c)(Vx +¢); B) (4/§+1):ﬁ;

6) (Va -1)(¥a -1); r) 1:(v3 -42).

Po3B’s:KiTh piBHAHHA:
a) Vx—-2=3; B) (x + 1)°5=1;
1
6) Yx—-4=2; r) (83-x)3=1.
Yu € cTemmeHeBOIO (PYHKITiA:
-9 1 4
ay=x%  Oy=x% B y=—; 1) y=4x?
x

IToGyayiiTe Ha mpoMixkKy [—2; 2] rpadik GyHKITIi:
a)y=x14 0) y = x%%; B) y=€/§; r) yz—ﬁ/z.

Yu mpaBUIbHO, IO piBHOCTI y = x*° 1 y=3x samaioTs omHy ¥ Ty camy

dyuKIio?

Dyukrnia y = f(x) creneneBa. Yu e creneneBoro GyHKIid y =1 + f(x)?
Yu nopoxoauth rpadik GyHKITIT yz% yepes TouKy A(27; 3)? A uepes

TouKy B(—8; —2)?

I'padirk pyurmii y = kx® npoxoguts uepes tourky M(2; 16). Yomy mo-

piBHIOE E?

1
T'padix QpyHKIil ¥y = kX2 IPOXOAUTEL Uepe3 TOUKY P(E; 12). Ywu mpo-

1
XOOUTH BiH uepe3 TOUKy K (g, 27)?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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JlonATky

1064. Yu € MOKa3HUKOBOIO (PYHKITiA: .
a) y = x% 0) y = 3% B) y=(v2); r) y =n*?
1065. 3pocrarouoio un cnaxHoo € GyHKIia: a) y = 0,5% 6) y = 1,57
1066. Ilo6ynyitTe rpadik GyHKITIT:
a) y = 2* Ha npomixkky [—3; 3];
0) y = 0,5 ma mpomixxKy [—4; 2].
1067. Yu mpaBumibHO, IO piBHOCTI y = 27* i y = 0,5 3a7a0Th OAHY i Ty camy
dyukriro? Yomy?
Posp’saxite piBHArHS (1068-1073).

1068. a) 3(x — 1) = Tx + 2; B) 5x — 2x = 3(x — 2).
0) 3(3x — 5) = 5(2x — 3);
1069. a) 5x — 9 = 3(x — 2); B) 5(x + 2) + 3 =1 — Tx.
0)3(x—1)—x=1+ 2x;
1070. a) x2 — Tx + 10 = 0; B) y2 + 4y — 60 = 0; I‘)xz—+1: 3
x+1 x+1
x—4 x-2
0) y>? — 2y — 35 =0; = ;
)y Y r) x+2 x+1
3x 2
1071. a) 8x2 — 9x + 1 = 0; B) x2 — 31x — 32 = 0; ry —+——=5.
x-1 x+1
0) 16x% = 625; r) x+£=3;
x
1072. a) 4x* — 5x2+1=0;  B) 6x* —x2— 5 =0; p A X2l
x-1 x
6) 8x° — 27 = 0; X g2l oy xt2 xH3 5
2x+1 x x+3 x-2 2
1073. a) |5 — 2x| = 3; B) |9 — x?| = 5;
6) |5x2 — 3| = 2; r) 5+|x+3|=2|x+3|.
1074. Po3p’axiTh rpadiuHo PiBHAHHS.
a) x*=2— x; 6) 2x% = —x + 3; B) x°=x""; r) x*=vx.

3HalgiTe KopeHi piBHaunua (1075—1078).
1075. a) 2sin® x+3sinx-2=0; B) tg2x=\/§tgx.
6) 2sin® x—cosx—-1=0;
1076. a) 4cos® x—cosx—3=0; B) /3 ctg? x=ctg x.
6) cos® x—sinx+1=0;
1077. a) V3x+10 =x*+6x; B) ¥Yx*-1=32x+2.
6) Vx®—-15=+5x-19;
1078. a) Jx-3 =/3x-7; 6) Vx’—8=+4-x;  B) Y2x+7 =¥3x+12.

1079. flke maiibisplle HATypaJbHE YMCJIO € PO3B’SI3KOM HEPiBHOCTI:
a) 3(x + 3) > 5(x — 1) B) 10(x — 1) < 8 + b5x;
0) 5(2x —4) < 9x — T; r) 0,3(x — 2) > 0,5(x — 3) — 0,1?

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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JonAtkn

Posp’sxkiTe HepiBuicTs (1080—1083).

1080.

1081.

1082.
1083.

1084.
1085.

1086.

1087.
1088.

1089.

1090.

1091.

1092.

1093.

1094.
1095.

1096.

a) x2—3x — 4 > 0; B) 4x2 — 4x + 1 < 0;

6) x2—x — 6 > 0; r)4x2 + 12x + 9 < 0.

a) (x + )(5x + 1) > 0; r 3.0, e) 2% (o,
x-=T x+3

6) (x — 9)(2x + 3) > 0; X 3_x

B) (2x — 7)(8x + 1) < 0; 1) o > 0; €) <0.

r) (2x — 3)(3x — 9) > 0;
a) vx—-5>6; 6) Vx+3<2; B) ¥2x-1<3; r) Vx®—5x+4 <2.

a) |x+2|§3; 0) |x—5|26; B) |2x—3|>7; ) |2x+1|2x+3.

Mpami Ta naowmHM B npocTopi

Hagenite mpukianu Giryp, BiAMiHHUX BijJi TeOMETPUYHUX.

Yu cTaHOBJATH OJHY TeoMeTpUUHY (irypy: a) ABi mepeciuHi mioimimuHT;
0) OBi mapajeabHi IJIOIUHN?

Ha ckinbKu yacTuH AiJATH IPOCTIP: a) ABi mapaJsenbHi maomuan; 6) aBi
nepeciuui miomiuHu?

Ha cKinbkM yacTHH MOMKYTBH IIOLLINUTH IIPOCTIp TPU IJIOILUHN?
ABCDAB,C,D, — ry0, AA, = a. 3HaliaiTs Bigcraub Bix TOuku A 10:

a) trouok C i C;; 6) momua BCC, i B,BD.

HawmauioiiTe 300pakerHsa Ky0a i moOymyiiTe i1oro mepepis ILIOIMNHOIO, IKa
MIPOXOAUTEL Uepesd ABa MOro IpoTUJIEXKHI pebpa. K BigHOCHUTBHCS ILIOIIA
IIbOT'0 IIePepidy MO0 IJIOIi I'paHi Kybda?

3HalaiTe BigcTaub Mixk Toukamu A(2; 3; 0) i B(3; —2; 4).

3HAWIITh KOOPAMHATU CePeIMHHN BiApiska, AKHI CIOJYyYae TOUKU
K(—3; 2; 6) i P(5; 8; 0).

Hawmo Tourku A(0; 0; 2), B(—3; 0; 5) i C(5; 6; 0). 3maiigiTe mepumeTp
TpurkyTHuKa ABC.

Hawmo Tourkm A(3; 0; 6) i C(2; —2; 5). 3HaWAITF KOOPAMHATHA BEKTOPiB
AC i CA.

3HalAITh CyMy i PiBHUIIIO BEKTOPiB 4 = (0; 1; 2) ic= (—3; 0; 5).
ABCDA — wHemnjocKa 3aMKHeHa JiaMaHa

(maj. 286). Yu cupaBaKyIOTHCS I Hel BeK-

TOPHi piBHOCTI:

a) AB+BC=AD+ D—C;

6) AB+BC+CD+DA=0?

A(3; —1; 0; 2) i B(-1; —-3; —2; 0) — Tou- ‘

KU YOTHUPUBUMIPHOTO MPOCTOPY. SHAUIITH:

a) moB:KUHY Bimpiska AB; 0) KoopAuUHATU

BexkTOpiB AB i BA. Mau. 286

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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1097.
1098.
1099.
1100.
1101.
1102.
1103.
1104.
1105.
1106.
1107.
1108.
1109.
1110.
1111.
1112,
1113.
1114.

1115.
1116.

1117.

1118.

1119.

1120.

JlonATky

MoxigHa Ta iHTErpan
3HaumiTh KyToBuil KoedimieHT rpadika QyHKITiI:
a)y =0,5"—4; 6) y =312 — x); B) y=%(2x—5).

fAra dyskmia meupire 3pocrae: y = 0,8x — 1 un y = 0,7x + 5?
Bususaure TaHreHC KyTa, yTBOpeHoro rpadikom dyHKmii y = 1 — 2x
3 TOJATHUM HAIPSAMOM OCi X.

Yu nmpaBUIBHO, 1110 TOXigHA QYHKIL y = 3x — 8 y KOoKHi# Touli obsacTi
ii BusHaueHHs AOpiBHIOE 37

3HAHAITh MOXigHY QYHKII:

a)y=1,6x + 3; 0) y=3 — 2x; B) y = 0,5(2x — 3).

Hano gyukmio f(x) = x* — 5. O6uncaire: f'(-2), £7(0), f(3).

Iano dyskmio f(x) = sin x. O6uncxite: f/(0), f'(n), f (-n).
3HAUAITh MOXimTHY GQYHKILII:

a) f(x) = 2x% 0) f(x) = x° — 3x%; B) f(x) = (x* — 1)x?.
3HAUAITh KPUTUYHI TOUKY PYHKITII:

a) f(x) = x° — bx; 0) f(x) = x* — 0,5x.

BuszauTe mpoMisKKM 3POCTAaHHS Ta IPOMiKKU CIamaHHA (PYHKITIi:
a) f(x) = 3x* — 4x% + 5; 0) f(x) = 8 + 6x2 — 3x*.

3HaAWIiTh TOUKU MaKCUMyMy abo MiHiMyMy (YyHKITii:

a) f(x) =3 + x — x% 0) f(x) = x3 — 4x + 5.

Yu mpaBUIIBbHO, IT10 PYHKIIA Y = x° + 3x 3pocTae Ha BCili o6acTi BUBHAYEHHA?
TTokasirte, mo dyuknia y = 10 + x3 cnagae, axmo x > 1.

HocuiniTe @yHKIito Ta mobyayiiTe il rpadik:

a) f(x) = x® — 12x; 0) f(x) = 2x® — 6x2.

3HalgiTh HaMOiIbIlle Ta HaliMeHIlle 3HAUeHHA (PYHKILiI:

a) f(x) = x% — 6x ma mpomixkky [—5; 0];

0) f(x) = x® — bx ma mpomixkky [-2; 3].

fAKe umeso B cyMmi 3 fioro KBaapaToM Mae€ HaliMeHIIIe 3HAYeHH?
3HaWAiTF HAUMEHIIUH JiaMeTp KoJia, AKe MOYKHA ONMCAaTU HaBKOJIO IIPA-
MOKyTHUKa 3 mepumerpom 20 cm.

3 yCixX IpaBUJIBHUX YOTHPUKYTHUX IMPusM 00’emom 1 m® BubepitTs Taky,
IJIOIIa TOBEPXHI AKOI HATMeHIIa.

Yu e nepsicHowo s QpyHKmii x° pyrxmia: 3x2; 3x2 — 8?

SHangiTe A QyHKILl x2 TaKky mepBicHy, rpa@ik AKOI IPOXOAUTHL Yepes
Toury A(1; 9).

3HaNAITh 3araJbHUN BUTJIAMA MEPBiCHUX A QYHKITII:

a) f(x) = x® + 2; 0) f(x) = 2x® — bx? + 7.

Hna ¢yukmii f(x) sHaiigiTe Taky mepBicuy F(x), 11100:

a) f(x)=x2-11iFQ1)=3; 0) f(x) =2 - x31 F(2) = 5.

3HaUAITE oy miarpadika GyHKII:

a) y = x? ma mpomizkky [0; 2]; 6) y = 4 — x* Ha mpomixkky [—1; 1].
OO6uwucaiTh iHTerpas:

3 2 3
a) J.xzdx; 0) J(x—l)dx; B) J.(x2 +x-1)dx.

0 0 1

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
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1121.

1122,

1123.

[lonaTku

Suangites miomy Qirypu, oomexkeHnoi rpadikom GyHKIIT y = 9 — x2

i Biccro x.

SuaiigiTe mwiomy ¢irypu, oomesxeHoi rpadikamMu QyHKIin y = x2 + 1
iy=2x+1.

3HaiaiTh miomli (iryp, samTpuxoBaHUX Ha MAJIOHKY 287.

yﬂ +

1124.
1125.

1126.

1127.

1128.

1129.

1130.

1131.

1132.

1133.

1134.

1135.

Mau. 287

leomeTpuyHi Tina

Ckinbku miaromajieii Mmae n-KyTtHa mpusma?

KoxxHe pebpo mpaBuIbHOI TPUKYTHOI IpusMu fopiBHioe 10 cm. 3HAKIITE
oty ii 6iuHol moBepxHi.

KoxxHe pedpo mpaBuIbHOI TPUKYTHOI IIipaMigu gopisuioe 2 gM. SHAKIITH
oty ii MoBepXHi.

Yu MosKe ILIOINA OCHOBU IIipaMiam mopiBHIoBaTH ILIOINi ii 6iuHOI mmO-
BepxHi? Yomy?

Yu moxke mepepisdoMm KyOa OyTU MPAMOKYTHUN TPUKYTHUK?

Pebpo mpaBuJIBHOrO TeTpaenpa AOpPiBHIOE 4 cM. SHAUMITH IIJIOIIY HOTrO
mmepepisy IJIOIIMHOI0, Ka IIPOXOAUTh Uepes cepefuHy Horo peodpa i ma-
pajienbHa ONHill rpaHi.

OcroBuii mepepis muiaiHgpa — KBaapaT 3i croponoio 12 cm. 3HaigiTh
TJIOIY ITOBEPXHi IIBOTO IUJIiHApA.

IMuningp yTBOopeHO obepTaHHAM KBaApaTa 3i CTOPOHOIO @ HaBKOJIO HOTO
CcTOpOHU. SHAUAITH IIJIONTY HOBEePXHi IMuIiHapa.

ILnomia moBepxHi muaiHApa y 2 pasu 0ijbla 3a Moy 0iuHOI ITOBepPXHi.
Yu npaBUIbHO, IO BUCOTA IIHOTO IMUJIiHAPA AOPiBHIOE pamiycy?
OchoBuil Tepepis KoHyca — piBHOGeAPEHUN MPAMOKYTHUH TPUKYTHUK
3 rimotenysoio 35 cM. 3HAUITHL pagiyc OCHOBHU Ta BUCOTY IILOT0O KOHYcCA.
Yu icHye KOHYyC, IIJOIla MOBEPXHiI AKOro y 2 pasu OiJbIlla 3a IMJIOIIY
0iunol moBepxHi?

IInomuua, mapajieabHa OCHOBI KOHyca, MOMijJid€ HOTO0 BUCOTY HABIILJI.
Y axomy BiZHOIIIEHHI BOHA MiJIUTH: a) TBipHY KOHYyca; 0) mioiry 6iuHOI
moBepxHi Kouyca?
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3HaANIiTh JOBKUHY eKBaTopa KyJi, giamerp saKoi mopisuioe 40 cm.
Hiamerpu aBox Kyab — 17 cm i 10 cm, a BiAcTaHb MiK iX IleHTpaMu —
14 cm. Yu MaroTh i KyJi CIiJibHI TOUYKMU?

Pagiycu gBox coep Bigmocarsca Ak 1 : 2. K BigmocaTbes iX 1mormri?
Pebpa nBoxX Ky0iB BigHOCATBCA AK m : n. JIK BigHOCATBHCA: a) ILJIOMIL iX
IMOBEPXOHb; 0) Ix 06’emu?

3HalgiTeL 06’°eM Ky0a, ILIOINA HOoBepXHi sxoro mopisaioe 120 cm?2.
3HalaiTh 00’€M TpaBUIBHOI TPUKYTHOI MPU3MHU, KOKHE Pedpo AKOI 1o-
piBHIOE 6 oM.

3HaiigiTe 06’eM HUIIHAPUYHOI OOUKM, miamMeTp OCHOBU SAKOI — 8 am,
a Bucorta — 9 am.

Bucoru gBox nmuiinapiB piBHI, a pamiycu iX OCHOB BiZHOCATHCA AK 2 : 3.
Sx BimHOCATBHCS: a) ILJIOIII MOBEPXOHDb ITMX IMUJIIHAPIB; 0) ix 06’ emu?
3HaWiTh IJIO0IIy TOBEPXHi Ta 06°eM KyJii: a) miameTrp AKoi gopiBHioe 1 M;
0) eKBaTOp AKOI Mae MOBKUHY 1 M.

Hiamerp Mapca mpubansHo y 2 pa3u MeHIn 3a giameTp 3eMi. Y CKijib-
KM pasiB momia nmoBepxHi Mapca MeHIIa 3a ILJIONLY ITOBEpXHi 3emuti?
¥V ckinpku pasiB 06’em Mapca menIuii 3a 06’em 3emi?

SHaNUAITh ILJIOIIY TIOBEPXHI i1 00’ €M Tija, yTBOPEHOI'0 00epTaHHsIM PiBHOOEApe-
HOTO TIPAMOKYTHOTO TPUKYTHUKA HABKOJIO TiIOTEHY3H1, MOBKUHA AKOI 4 IM.

3apayi ana KMiThUBUX

HoBeniTs, M0 I’ATUN CTEMiHb KOMKHOTO HATYPAJbHOI'O YMcJa 3aKiHUy-
€ThCA TaKOIO0 caMO0 Mu(POo0, AK 1 mepmiuil CTemiHb.

3aMiHiTE 3ipouKu nmu@pamu, 1100 BUKOHYyBaJacs PiBHICTh:

a) *% o kd — 1*1; B) *% + sk — *97;

6) wk . 92 — ***; 11) *k . 45 — *3*.

3aMiHiTh pisHi OyKBU pisHuUME Iu(ppamu, 1100 BUKOHYBaJacsd PiBHICTD:
a) KVYT = BA¥; 6) IITUDPA = [IB4;

B) BOIIA + BOIA + BOIIA = OKEAH.

VaBiTh, 110 6i0JI0T BUBiB TaKUX aMed, KOKHA i3 IKUX IMOXBUJINHU TiJIUTHCS
Ha aBi. [TomicTuBIIM B IIPOGipKY OAHY aMeOy, BiH BUSIBUB, IO Yepes TOJNHY
Bcs mpobipKa 3amoBHMIachk amedamu. Uepes CKiIbKY XBUJINH TaKa caMa Ipo-
Oipka HammoBHUJIAcA 60 amebamMu, TKOU BiH IIOKJIAB Y Hel He OHY, a ABi ameou?
¥ Bac mBO€ OaTBKiB, cTapiIux 3a Bac pokiB Ha 30. ¥V KOKHOTO 3 HUX TEXX
IBoe 0aTbkiB, crapimux pokiB Ha 30, i T. a. CKiJlbKHM Bammux mpaliqypis
majo 60ytu B kinmi X cr.? Homy ix Oyso mabaraTto MeHire?

3adauwa Etvinepa. Hexail KinbKicTb sroneti mopoky 36iabryersesd Ha 0,01 gac-
TuHu. Yepes CKiIbKM POKiB KinbKicTh someit 36inbmiuTbea B 10 pasis?
3adawa Hovromona. OguH KOMEPCAHT IMOPOKY 30i/IbIITye Ha TPETUHY CBiii
Kamitai, amenrnrernit Ha 100 GpyHTIB, AKi II[OPOKY BiH BUTpadae Ha ciMm’io.
Yepes Tpu POKH H10T0 KalriTas moAaBoiBcsa. CKiIbKY I'PoIIieii BiH MaB CIIOYaTKy ?
3adawa Asiyennu. SIKIo uncsio npu ginenHi Ha 9 fae B ocraui 1, 4 abo 7,
TO Ky0 IIbOro umcsa npu gijsieHHi Ha 9 mae octauy 1. [JoBemiTs.
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3adawa Apximeda. O6’em i miorma Imo-

BEePXHiI MuIiHApa, OMMCAHOTO HABKOJO

KyJai, B 1,5 pasy 6inbIri 3a 06’eM i oty

moBepxHi KyJi. [floBemiTs.

3adaua Jleonapdo da Binui. I1moma ocHo-

BU AKOTO IUJIiHIPA JOPiBHIOE MJIOIIi A0T0

0iuHOl ITOBEPXHi?

Bu BuTpauaere muio piBHOMipHO. Uepe3s

ciM rHiB yci posMipu mIMaTKa MUJia 3MeH-

muanch yaBiui. Ha ckinbKku gHIB BaMm 111e

BHUCTAUUTD I[HOTO IIIMATKA MUJa?

Yu icHYIOTH MHOTOTPaHHUKU, 300pasKeHi

Ha MaJIIOHKY 2887 Mau. 288
Po3B’s:kiTh KpocBoOp.

ITo ropusonramxi. 4. 'eomerpuuna BesuuuHa. 5. ['eomerpuuna ¢irypa.
6. EnxemenT muororpanuuka. 8. Enement kyii. 14. Hanpamienuii Bigpisox.
17. TBepmxeHHs, AKe TOBOAATL. 18. MicTo, y AKOMY *KUB JaBHBOIPEI[bKUIHA
maTematTuk Pasec. 19. 3anuc, ckimageHuii i3 mudp, OyKB i 3HaKiB miil.
20. KomnoneHT xaii nogaBanHs. 23. Maremaruuna HayKa. 24. Tino obepran-
HA. 26. Hucyo, sKe XapaKTepu3ye CTYIIiHb MOYKJINBOCTI BUKOHAHHSA MOJi.
ITo BepTukami. 1. 3menmenua yoro-Hebyab. 2. I'eomerpuuna ¢irypa.
3. [IBifika. 5. [laBua oguuuUIilg macu. 7. OguHuyHM BeKTOP. 9. TBEpAKEeH-
Hs, SKe IpuiiMaioTh 0e3 moBenenusa. 10. Jlatuucbka 0ykBa. 11. Huciro.
12. OcHoBHe TIOHATTS AudepeHIiiaatbHOr0 yncaeHud. 13. HimenbKuit mate-
matuk XVII ct. 14. Ogunnuisa noty:kKHOocTi. 15. Manuii Ky6. 16. Bocemu-
rpanHuK. 21. [IeBHe unciio ouok rpu B TeHic. 22. Bigomuit ppauyssKuii
matemaTtuk. 25. IIpocre umciio.

1 2 3
4
5] | | H RN
‘8 9 100 |11 12| (13| (14| [15] |16 \
17
‘18 B B 19 ‘
20‘ ‘
o 21 22 N
23 ‘ ‘ 24 ‘ ‘
25
26] | | | | | |
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Temu ANA 3aBAaHb TBOPYOro XapaKTepy

IITo HasuBaOTL MATEMATUKOO?
MaremaTuka B cUCTeMi iHIIUX HAYK
ITigparop i #ioro mKoa

T'eomeTpia TeTpaenpa

IIpocrti umcia

Mariuni kBagpaTu

IITo Take umcyo e?

IITo HasuBaOTHL anre6poi0?

Yucsio

IlepcriekTrBa B reoMeTpii Ta MUCTEITBi
HeeBkainosi reometpii

IITo Ha3WBaAIOTH TOMOJIOTiEIO?

3anmaui Hamosmeouna

Marematuka B CrapomaBHiii I'perrii
Marematuka B €Bpormni g0 enoxu BigpomsxeHHs
Omap XaiisM — MaTeMaTHK i Ioer

17. JexaptT — mareMaTuk i ¢imocod

18. ®epma — mMaTeMaTHK i I0PUCT

19. ITackaub i mcuxoJiorisas mopaJi

20. l'amya — mMaTeMaTUK i MOJITUK

21. T'eometpia i Mapceabesa

22. Bibaiorexkap Ta icropiorpad JleiiOmir
23. KoBasneBcbka — MaTeMaTHK i JiTepaTop
24. MaremaTuKa i maxu

25. Illo Ha3WBaIOTh MAaTEMATUYHOIO JIOTiKOI0?
26. fx crBOproBasaca KibepHeTura?

27. Po3BUTOK MaTeMaTUKU B YKpaiui

28. OcTporpaicbKuii — MaTeMaTHK i IaTpioT
29. ImosipHoCTi

30. Kaituunu Bopounoro

31. KombinaTopHi 3amaui Ta KoMOiHaTOPUKA
32. MHOXUHU B CyYacHil MaTeMaTHILL

33. MaremaTuka i poMmanTuKa

34. T'eomeTpis mapkeTiB i opHaMeHTiB

35. onsa akamemika M. KpaBuyka

36. OMoHiMMU i cMHOHIMHI B MaTeMaTHIIL

37. MaremaTuuHi mpocTopu

38. ®paxrranu

39. TinecHi KyTu i crepamianu

40. KoniuHi mepepisu

41. CrareBo-BikoBi mipamignu

42, YkpaiHCbKa MaTeMaTUYHA MOBa

43. YuHiBCBLKI MaTeMaTHuHi ogiMnoiagm

44. FKinoui imena y HayIi.

. . .

.

. . .

©PNO U W

e
SR ®WNREO

MpaBo ans 6esonnaTHOro po3MmilleHHs MigpyyHrKa B Mepexi [HTepHeT mae
MinicTepcTBO OCBITY i Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoAepHi3auii 3micTy ocsiTu https://imzo.gov.ua



[lonaTku

XiHKu-mateMaTuKum

{1 A
lMnatia AneKcaHpapincbka AsrycTa Apa Kinr,

(6. 350-370-415) rpacuHa JlaBnenc
(1815-1852)

Emmi Amani Hetep KatepuHa JlorsuHiBHa lOweHKo
(1882-1935) (1919-2001)

B

OneHa CrenaHiBHa ly6uHuyk 3inaipa IBaHiBHa CnenkaHb
(1919-1994) (1931-2008)
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[loBigkoBUI maTepian?

3aKoHU fin

a+b=>b+a; (ab)c = a(be);
(a+b)+c=a+b+c) a(b +c)=ab + ac.
ab = ba;

BnactuBocTi gpobiB
b atb

ab

a
mn m

+

a
— ;. — =
m m m

a b
m n

dJopmyle CKOPO4Y€HOro MHOXXeHHA

(a + b)?2 =a?+ 2ab + b?%
(a — b)? =a? — 2ab + b?
(a + b)® = a® + 3a?b + 3ab? + b3
(a — b)® = a® — 3a?b + 3ab? — b3
a? - b*>=(a — b)(a + b);
a® — b= (a — b)(a? + ab + b?);
a® + b® = (a + b)(a? — ab + b?);
(@a+b+c)=a%+ b%+ c®+ 2ab + 2ac + 2bc.

CreneHi Ta KOpeHi

am - ar=ant (aby' = a"b"; Ya b =%ab; Ja" =(¥a)';
a)' _a" a %a

am:a"=a"" —| == o= =—=; Ya ="a";
( ) b
(@™ = am; Yo ="a.

Jlorapucmm

log,(xy) = log, x + log, y; @~ = x;

1
logaﬁzlogax—loga Y; 10gax: og, X

y log, a
1

log, x* = plog,x; log, x=

log. a
log, a =1; log, 1 = 0.

2 @opmyau monaHi 6e3 3a3HAUYEHHS YMOB, 34 AKHUX BOHM iCTHHHI.
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CraHpapTHUMA BUrNAR Yucna

x=a- 10", gel1l <a < 10,
n — MOPALOK UYHcja X.

PiBHAHHA

PiBuauusa ax = b mae:

1 Kopiub, akmo a#0;

0 xopeHis, axkmo a =01 b#0;
OesJriu KopeHiB, aAkmo a = 01i b = 0.

KBappaTtHi piBHAHHA

ax?+bx +c¢=0, a# 0 — piBuagns;
D = b? — 4ac — IUCKPUMIiHAHT;
-b+~D -b-/D .
X, =————, X,=——— — KOpeHi.
2a 2a
ax® + bx + ¢ =a(x — x)(x — x,);
x%2 + px + ¢ = 0 — 3BeneHe PiBHAHHA,

2
X, =—§i1fp?—q — 10T0 KOpeHi;

{xl +x,=—p,
XXy =4

— Teopema Biera.

TpaHCUEeHAEHTHi PiBHAHHA

a* = b; x = log, b;

log, x = b; x =a’

sin x = a; x = (—1)"arcsin o + nn;

Ccos X = a; x = *arccos o + 27n;

tg x = x = arctg o + nn.
HepiBHocTi

a > b, akimo umcyo a — b momaTHe.
a < b, akio yucyo a — b Bix’emHe.

BnactuBocTi yncnoBux HepiBHoCTEN

Armo a <b, To b > a.
Axmoa<bib<c,T00a<C.

Axmo a <b,Toa +c<b+ c.

Axmo a<bic>0, T0 ac < be.

Axmo a <bic<0, Toac > be.
Axkmoa<bic<d,Toa+c<b+d.
Axkmo 0<a<bil<c<d, To ac < bd.
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Mporpecii
Apudmernuyna mporpecia: a,, a, +d, a; + 2d,, a; + 3d, ...
a,=a, +(n - 1), Sn=%~n.
T'eomerpuuna nporpecis: by, b,q, b,q¢% biq3, biq*, ...
bla-1) o b

b,=bqg" ', S =- s , ko |g|<1.
19 n q—]. n q—]_ 1 |q|
DyHKUiT
Yy = kx + b — niuiiHa; rpadgix — npama.
y = ax?®+ bx + ¢ — KBaJgpaTUYHA;
. . ( b b* —4ac)
rpadgix — mapaboJja 3 BepIIMHOI B TOUIl | ——; ——— |.
2a 4a

= x? — cremneHesa. = a* — IIOKa3HUKOBA. =1lo X — Jjorapu@MidvHa.
a

y =sin x, y = cos x, y = tgx, y = ctgx — TpuUroHOMETPUUHI.

NepeTBopeHHs rpadikiB GpyHKLiN

. IIpaBuo mepeTBOpeHH . . .
DyHKIiA e Qg I'pagiuna imrocTparisa
y=[(x) +a
ITapasenbpHe epeHeceH- y =1(x)
HSA B3J0OBJXK OCi opAmHAT =f(x) —a
y=1(x)+a , , v=r
Ha |al: Bropy, akmo a > 0;
BHU3, AKIo a < 0
a>0
Y =f(x)
ITapaJsiesibHe IepeHeCeHHa
B3LOBK oci abecnuc Ha |al: y = f(x — a)
y=1f(x+ a) A 1 .
npasopyd, Ao a < 0; >
JiBopy4, AKI0 a > 0 x
PosTar Bixg oci abermuc
y k pasis, armio k£ > 1.
y = kf(x) Cruck fo oci abemuc x
1 , y=Fkf(x),0<k<1
y ; pasis, akmio 0 < k < 1. v =1(x)
y=kf(x), k>1
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IIpaBuio mmepeTBOpeHHA

Dymiciis rpadika pyHKIIT

I'padiuna imrocTpaiia

Yactuny rpadika, axui
JIEKUTH Y IIiBILJIOMTNHI
x > 0, 3asmmaemo 6e3 U

3MiH i cUMeTPUYHO Bimo-

OpaxaeMo HoTo BiZHOCHO y="1(lx)

y=1(lxl) oci opguHar. I'padirom s

dyHKIii Oyge 00’ efHAHHSA y=1f(x) .~ 0

WX OBOX KPUBUX: ,’l
y=1(x), x201iy=f(-x).
x<0

RY

Yactuny rpadika, aruit Y A
JIeKUTH Haj Biccio abeiuc, y =|f (x)|
3aJIMIIIaEMO 0e3 3MiH.
y= | f( x)| Yactuny rpadika, AKUi R
JIEKUTH Hif Biccio aberuc, S o[+ S x
CUMeTPUYHO BimobOpasxkae-
MO BigHOCHO oci aGcruc

TpUroHoMeTpUYHi TOTOXKHOCTI

. sin o Ccos Ol
sinfa + cos?a =1, tgo= , ctgo=— ,
cos o sin o

—, l+ctg’a=

ctgoc:L, 1+tg® o= ——
tgo cos” o sin® o

sin(a = B) = sin o cos B £ cos o sin B; cos(0+B)=cosccosPFsin o sinf;

sin 20 = 2sin o cos o, cos 20 = cos? o — sin? o

2 1 1
thazig; sin® o =—(1-cos2a), cos’ a=—(1+cos2a);
1-tg°a 2 2
2tgg 1—tg2g Ztgg
sinoc:—a, cosoc=—§, tgo= 2oc;
1+tg? — 1+tg? — 1-tg? —
€2 €2 €
+ - _
sinatsinf=2sin a_Bcosa—-’_B, cosoc+cosB=2cosa—+Bcosa—B,
2 2 2 2
p— 3 +
cosa—cosB=2sina+BsinB—a, tgaitgﬁ=w.
2 2 cos o cosf
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Aximo Ax — 0, To

f(xo+Ax)_f(xo)

MoxigHa

e —f'(x,).

[lonAtku

C'=0

(xa) zaxa—l

(Cu)' =Cu’

(sinx) =cosx

(u+v)l =u'+v’

(cosx) =—sinx

(uv)’ =u'v+uv’ (tg x)’ = ) (In x)’ - 1
cos’ x
u\ wv-u ’ 1 ’ 1
- == t =- 1 =
(v) v? (cte x) sin? x (log, x) xlna

Sxmo y = f(u), ne u = h(x), To y' =y, u’.

NepsicHa Ta iHTerpan

SAxmio F(x) — nepsicHa ana pyukrmii f(x), a k=0, b — craui, To:
kF(x) — nepsicua mus pyukriii kf(x),

%F(kx+b) — mepBicHa aya pyHKIL f(Bx + D).

x" 1 1

DyHKIiA 0 k ’ - — sin x
OnHa 3 ii x"!

. C kx N —Cos X
HmepBicHuX n+1 In|x] 2\ x

. 1 1
Dynrnia cos x 5 — e* a*
cos” x sin® x
OpHa 3 il . a”
! . sin x tg x —ctg x e*

mepBicHUX Ina

b

J.f (x)dx=F(b)-F(a) — dopmyna Herorona—JleitGuina.

a
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KombiHaTopuka
n=1-2-3-...-(n—1)"n;
P, =nl
Al=n(n-1)(n-2)...(n-k+1);
AF = n! : ::n(n—l)...(n—k+1); c = n! .
" (n-k)! 1-2:3- ...k (n—k)E!

NMpAMOKYTHUIA TPUKYTHUK

a . b a b
—=sino; —=coso; —=tgo; —=ctgo;
c c b a

a?+b?=c}a’-a,=c; b =b, - c; h®>=a,." b,

S=lab; S=lch; S=lbcsinoc;
2 2 2

_a+b-c

PiBHOCTOPOHHIN TPUKYTHUK

a\/§ 1 a\/g

; r=—h; r=

.
b

2 3 6 wp
a
2
5-@8 g 2, poals, ©
4 3 3

R=2r; h=R +r.

[loBiNbHUNA TPUKYTHUK

Szlah; S=labsiny;
2 2
a+b+c
S=\/P(P‘“)(P—b)(l7—0), p=T (bopmyna I'epona);
R:a—bc; r:§; = a ;
4S p 2sino

a? = b% + ¢? — 2bccos o, (TeopeMa KOCUHYCIB);
a b c

- = =— (TeopeMa CHHYCiB).
sino  sinf siny
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AL — OGicekTpuca
1) £L1=22
5 BL_AB.

LC AC

Kono

A

[lonAtku

A C

AN, CM — wmeniaun
AO :ON =2 :1.

LA+ /B=180°

P =2(a+b); S=ah; S =absin o;
S=%¢dﬁm¢;ﬁ+£=ﬂf+WX

Kesappar
d
a
d=a2; R:“JE;
2
P = 4a; rzg;
2
S = a? Szldz.
2
Pom6
B P = 4a;
S = ah;
o S = a®sin o;
& S=Tdd,;
1 dy c 2
r —1h
3 =3
a
D
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[lonaTku

Tpaneuis
b
¢ d
r
a
a+b=c+d;
S=a+b~h; S=ld1d2sin(p; h=2r
2 2 .
"paBMﬂbHMi;l MHOTFOKYTHUK
B M C

Cyma ryrtiB: 180(n — 2); P = na;

L]
s 1, a "
n 2

o o \V
Z/BOC = 360 ; Sleanin 360 ; 4Q
n 2 n
180° 180°

a,=2rtg ; a,=2Rsin .
n n

KoopauHatu Ha nnowuHi

et Uity t t
2 ’ 2 ’ A(xy; yo) C(x; y) B(xy; ys)
2

2
AB:\/(xz _x1) +(yz _y1) ’
(x — a)® + (y — b)? = R? — piBusaaua Koua 3 nearpom O(a; b) paxiyca R.

KoopauHaTtu B npocTopi

Hexait rano Touru A(xy, Yq; 21) 1 B(xs; Yo 25).

C(ac1+3c2 CYitY, . 72,

s g g )— KoopauHaTu Touku C — cepenuHu Bimpiska AB.

AB= \/(x2 -x, )2 +(Y,—u )2 +(2‘2 -z )2 — JOBXKHMHa Biapiska AB.

ax + by + cz + d =0 — zaranbHe PiBHAHHSA IJIOIIUHU.

a(x — xy) + by — y,) + c(z — z,) = 0 — piBHAHHA IJIOIIUHY, KA IIPOXOIUTH
ueped TouRy M (Xy; Yo; 2o) IEPIEHANUKYISIPHO [0 BEKTOpA 7i= (a; b; c).

(x —a)+ (y — b)?+ (z — ¢)> = R? — pieusanusa chepu paxiyca R 3 1meHTPOM
y Touri (a; b; c).
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JlonATky

BeKkTopwu
B
/\ AM C
A C (0] > B
AB+BC=AC — 1onaBaHHS BeK- OA+OB=0C — [ojaBaHH: BeK-
TOPiB 3a IIPaBUJIOM TPUKYTHHUKA. TOPiB 3a IPaBUJIOM IlapaJjiejorpama.
B
b
o
A i >
A » C
AB-AC=CB — PiBHUIIA BEKTO- a-b=ldl|blcosoc — CKaJIAPHUU
piB. IO0YTOK BEKTODPiB a4 i b.

al=+a*.
a-b=0 — ymoBa mepueHIUKYJAPHOCTI HEHYJIhOBUX BEKTOPiB a4 i b.
d=Ab — yMOBa KOJIIHEAapPHOCTi HEHYJIHLOBUX BEKTODPiB 4 1 b.

BekTopu, 3apaHi KoopauHaTaMu

ABz(x2 — X5 Yy — Yy 22—21) — KoopauHATE BeKTOpa AB, 1€ A(X;; Y3 21),
B(x5; Y23 25)-
Hexait d=(x;; y;5 2 ), Ez(xz; Ys3 2,). Toxi dil;:(xlixz; Yity, 2 £2,);

ka=(kx; kys k2, ); G-b=2,%,+y,y, +22,.

Y _Y_A . . o
==-=—=Fk — yMoOBa KOJIiHeapHOCTi HEHyJILOBUX BEKTOpiB a i b .

x2 y2 22

X%y + Y1Ys + 2125 = 0 — yMOBa IEePHEHANKYITIPHOCTI HEHYJIHOBUX BEKTOPIB

aib.
ldl=x*+y*+2*° — mommmua BekTOpa d=(x;y;2).

COS(({;\E): ¢ 'bﬂ _ XX, +y1y2 +2122 )
a6l o+ 42 i+ i+

QU
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258 [lonaTku

MHororpaHHuKu
Ky6 Mpama npusma
d=a\/§' E“\ STI = SG + ZSOCH;
S, = 6a%; = Sg = Poey " I3
Vn: ad. i “‘d V= SOCH " H. h
- a
Nipamipa
1
Sn = S6+ Socn; V:_SOCH -h.
3
Jna npaBuabHOI mipaminu S =%POCH “hg,
e hy; — amodema.
‘S6 — SOCH .
cos ¢
Tina o6epTaHHA
LUuninpgp Konyc Kyna i cepa

l
S = 2nrh; Se = mrl;
S, = 2nrh + 2nr?; S, = nrl + wr?;
V = nr?h. 1
V= 3 nrlh.
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BI,EI,I'IOBI,EI,I TA BKA3IBKW L0 3AJAY I BIMPAB
BignoBiai Ta BKa3iBKK A0 3aAauy i BNpas

Po3pin 1

8. a) 2% 6) 2% B) 2%% 1) 272, 9. a) 3% 0) 3% r) 3% m) 3% e) 317 €) 3%,
10. a) 4; 6) 3; r) 81; o) 0,2; ¢) 1. 12. a) a® — x; 6) ¢ — p®?; B) a®° + b%%; r) x05 — 2,
13.a) x — 1;6) n + 8. 14. 36. 20. B. 21. a) 3pocraioua; 6) cumajgHa; B) 3pocTarwya;
T) cmajHa; I') 3pocTaiua; ) coajHa; e€) CagHa; €) 3pocTatoua. 22. a) 2(’@ <1;
6) 0,5%°<1; B) 0,32 < 1; 1) 1,78 > 1. 23. 6) 2% >2"; B) 502> 512
24. a) He mpoxoauTh; 0) TPOXOAWTH; B) HEe HPOXOAUTH; T) HMPOXOAUTH.
25. a) IlpoxomuTh; 0) He HPOXOAUTH; B) MPOXOAUTH; I') HE IPOXOAUTH.

26. a) a = 3; 6) a = 0,04; B) a = 2. 27. a) Haiimenre %; HaiibinbIe 27;

1 : 3 7Y 1)s 5
0) HaliMeHIITe E; Haiibinpire 3. 28. a) 34; 1) 3) 29. a) 5 ; B) 35,

30. a) 9;0) 9; ) 4%. 31.a) 2;06)1; B) 1; 1) 9. 32. 1-B, 2-A, 3-T, 4-B.
36.a)x=4;x>4; x<4;B)x=2%% x>2%% x <225, 37.a)x=2; x < 2; x > 2;
B) x =—2; x <—-2; x>-2. 38. a) 1000 m?; 6) 2000 m?; B) 4000 m2. 39. a) 24A;
0) 6A, 1,5A, 0,375 A, 0,09375A. 40. a) 2¢%%1; B) 2¢*51.41. b,,=128, S,,=255,75.
43.2a)4,7-107;6) 3,08 - 10%; B) 3,9 - 10°%; 1) 6,7 - 10°. 49. a) 2; 6) 4; B) 0; 1) &;
e) 1;e¢) 3.50.a) 5;6)1,5; 8) -3;r) 2. 51.a)4;0) 1; B) 2; r) 2. 52. a) 1; 0) 1;
B) —4; r) 2. 53. a) —2; 6) 5; B) —2; 1) 0,5. 54. a) 2; 6) —1; B) J; r) 1. 55. —0,5.
56.a)0; 1;6)+2;8)0; -3;r)1;2;1r)1.57.a)3;6)0; B)4; r) 1. 58.2a) 0; 6) 1;
B) 3; 1) —2.589.a)1;6) 1;r) 1; 0. 60. a) 1; 0; 6) 1; B) 2; 1) 4. 61. a) 1; O;
6) 3; 0; B) 1; 1) 1; 2. 62. a) 3; [3;+o<>); 0) —1; (—1;+o<>); B) 3,5; (—oo; 3,5].
63. a) —1,5; (—;—1,5); B) 4; (4;+). 64. a) (0;+); 6) (—<;—0,5);
B) (—34]; 1) R; 1) (-2 +). 65. a) (—35); 6) (—53); B) (—o0;—3).
66. a) R; 0) (—3; +<>o). 67. a) [2; +oo); 0) (4; +<>o); B) . 68. (—3; +<>o).
69. a) (—oo; 0); 0) (—oo; 1). 70. a) (2; +oo); 0) (—oo; 1). 71. a) (—e=; 0); 6) (—1; +o<>).
72. a) (2 +). 73. [4;+). 75. a) 2,5; B) 2. 76. a) 0,75; 6) 0,5; B) 3.

77. a) 1; B) 1,5. 78. a) %; 6) 3; B) 1. 79. a) 1; 6) 3. 80. a) —1; 6) 3; B) 2.

81. a) 2; 6) 2. 82. a) —%; 6) %. 83. (-1; 0]. 84. a) 1; 6) 1. 85. a) 1; 6) 2.
86. a) 1) 0; 15 2) (—o; OJU[L; +); 0) 1) 2; —2; 2) [-2; 2]; 1) 1) 1; 2) [0; 1].

87. a) [1,25;+); 6) (—o;9]. 88. a) (—=;0); B) (2 +). 90. (I;+c).

91. 20 xB. 103. 0; —; 1; %; 2.104. 1; 2; 3; 1; 3. 106. a) log; 625 = 4;

1
2
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B1anoBIAT TA BKA3IBKM 10 3ANAY T BMPAB

0) log93=%; B) log, 8 = 1,5; r) logs 1 = 0; 1) 1g 0,001 = -3; n) log, ¢ = 3x.

107. a) log, 8; r) log, 6. 108. a) 3* = 81; 6) 25 = 64; r) 43 = x; n) x% = 49.
110. a) 4;6) 7; 8) 0,09; r) 1; 1) 2; m) 1. 111. a) 2; 6) 1; B) 3; 1) 2; 1) 2; ) 2.

112. 4. 116. (3; 4). 117. a) ui; 6) Tak; B) Tak. 118. a) a = 2; 0) a=%; B)a=11;
r) a:%. 119. —2. 120. a) (0;+e); 6) (3;+e); B) (=5;+c0); 1) (—o0;1).

122, a) —3; 0) 6; B) %; r) —%; r) V3. 124. a) 81; 0) 25; B) 343; 1) i; r) 2;

2

) %. 125. a) 80; 6) 4,9. 126. a) x = 9; 6) x = 0,08; B) x = 8; 1) x = 200.
127. a) x = 35; 6) x = 0,9. 128. a) 9; 6) —7; B) 7; r) 10; ) 4,5; 1) 6.

129. a) 17; 6) 4. 132. a) log, 10; 6) 0,5. 133. 3. 135. a) (—oo; %) 6) (—3; 3);
B) (—o0; —2)U(4;+0); 1) (=005 —2)U(2; +o0). 143. a) (3;+e0); 6) (—oo52);

B) (—oo; —%)U(%; +oo); r) (—5; 11). 152. a) 19; 6) 95; B) 2 — 3. 153. a) 5000;
6) —100; 100; B) 2000. 154. a) 26; 6) 1; —4; B) —3; 3; r) 3. 155. a) —3; 6) —2; 1;

B) —5; 5; r) 2. 156. a) —g; 6) —1; 4; B) %; r) 72. 157. a) (0; 2]; 6) (8;10].

158.2a) 9;6) —1; B) 3; 1) 3. 159. a) 2; 06) é ;B) —3; 1) 2.160.2a) 7;6) 5; B) J; ) 4.

-e

161. a) 6; 6) 3; B) 7; r) 3. 162. a) 12; 6) —1,6. 163. a) (—5; %), 0) [—1;%

B) (3,5;6). 164. a) (—4;4); 6) (70; +<); B) (0; 2); r) (0; 20]. 165. a) (7;34);

8 1 5 1
6) (—1,—5), B) (7;16); 1) (—w,—%). 166. a) (—E,—z), 6) (_“”_Z ;

B) (1—51%) r) G;m). 167. a) 169; 6) 81. 168. a) 8; 6) 5. 169. 9.

170. a) 5; 6) 5. 171. a) 100; 6) %; 25; B) 4; 8; 1) 0,01; 100. 172. ) 0,1; 100;

6) e°; l; B) 0,01; 1000; r) 4. 173. a) %; 9;6) 0,001; 10; B) —2; 4; 1) 1;¢€°.
e

175.a)9;6)10;B)4;6.176.a)—1;6) —2; 6; 8) 2; 16; r) 0,001; 10. 177. a) (6; + ) ;

11

6) (2;3]. 178. a) (7; +=); 6) [-2;1). 179. a) (?, 7]; 6) . 180. a) (1;3%);
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BIANOBIAT TA BKA3IBKM [10 3ALAY I BMPAB

6) (1;3); B) [-20;4,96); 1) (0; %)U(81;+oo). 181. a) (1;1,04)U(26; +<0);

6) (%;27); B) (3;3,25]U[T;+e); r) (0,008; 0,04). 182. a) (0;1).

187. 3 rox 20 xB.

Po3pin 2

201. a) 3x + C; 6) C; B) x3 + C; 1) x* + C. 202. a) —x* + C; 6) —x2 + C;
4 6 4 e+l
B) xj—ex+C; r) —%+ex+C. 203. a) xT+x2+C; 6)

—4x+C;
e+1

4 101
B) 2x + sin x + C; 1) 3x + cos x + C. 204. a) x?+c; 6) 5x + C; B) fo—l+c;
5* 10*
r) -3x + C. 205. a) —+C; 6) ——+C; B) Inlx[+C; r) x + C.
Inb5 In10

206. a) tg x + C; 6) —ctg x + C; B) — 21 +C. 207. a) 5x + x® + C;

1
+C; 1) -
x* ) 9

9
X
3 2 3

6) x° — x* — Tx + C; B) %+%—6x+0; r) %—2x2+4x+C. 208. 1-B; 2-A;

4 3 2
3-T; 4-B. 209. 2) “—+-1; 6) —cosx+>. 210.2) x+>—+9. 6) 3% 7112,
4 4 2 3 3 2

10 2 4 6
217. 8) x+>—+C; 6) bx———+C; B) ~—+C; 1) -2
10 2 2

+C. 218. a) —2cos x + C;
12

0) —%cos3x+C; B) %sin7x+C; r) bx + sin x + C. 219. a) 0,5x — x2 + C;

6) —e* + C; B) —9i+c; r) 5x+Inlx[+C. 221. F(x) = x* + 2x + 1.
X

3 2 4
222, a) x+x—+21; 0) x—+tgx—3. 223. a) x—+x+§; 0) —l+1; B) —cos2x+§;
3 2 4 4 x 2 2

2-3x 5x-1

r) 2Jx —2. 228. Jlume I. 229. a) 8¢* + C; 6) —eT+C; 5 2 ¢

x —5x 8x-1
32+C; 6)—3 C; B) 52

230. a) 2y
In2 5In3 81n2

+C. 231. a) —ﬁcosl4x+C;

0) —%sin2x+C. 232. a) —%sin10x+C; 0) —éctg3x+C.
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B1anoBIAT TA BKA3IBKM 10 3ANAY T BMPAB

233. a) %cos11x+C. 234. a) isin 4x+C; 0) x+%sin 2x+C. 245. a) % KB. OfI.;

0) 1 kB. ox. 246. a) 4 kB. ox.; 6) 1,25 kB. ox. 247. a) ? KB. 0f.; 06) 12 KB. of.

248. a) 27 KB. ox.; 0) ? KB. o7. 249. a) 2 ¥B. ox.; 6) 2 kB. ox. 250. 1-B; 2-T'; 3—1;
26 26
4—-A. 252. ) 3 KB. O1.; 6)? KB. ox. 253.a) 1 ¥B. ofi.; 0) 2 KB. 01. 254. a) 6 KB. Of.;
2n
6) 2 xB. ox. 255. a) (4 + m) KB. o1.; 0) (\/§+?) KB. ox. 256. a) 6,4 KB. ox.;
6) 6,2 xB. oxm. 258. a) i KB. on. 259. a) % KB. 0on.; 0) 4 KB. of.

260. a) (e? — 1) kB. ox. 261. % KB. onm. 262. % KB. on. 263. a) 36 KB. of.

264. 0) (%—ln 4) KB. oz. 265. a) 4,5 kB. o1.; 0) % KB. o1. 266. a) 3—32 KB. OJ.
1 1 2

267. 4,5 km2. 273. a) E; 6) 0; B) 5; r) —; r) 1; o) 2; ¢) 0. 277. 14.

3

278. a) 1; 6) 3; B) % 279. a) %; 6) 2. 280. a) %; 0) %; B) 10.

281. a) e — 1; 0) ﬁ; B) 2. 282, a) 1,5 xB. ox.; 6) 1 KB. 01.; B) 2 KB. 0].;
n

T) \/g KB. ox. 283. a) 3,75 kB. ox.; 6) 0,5 KB. o1.; B) 2 KB. ofl.; ') 2 KB. Of.
284. a) 2(e — 1) kB. oxn.; 0) L KB. of.; B) (12 + In 81) k8. oz.; 1) (12 + In 2) KB. of.

In4
285. a) lnT7; 0) %; B) 0. 286. a) 4,5; 0) %; B) 2. 287. a) %+1n2; 0) 8;

B) 1 + In3. 288. a) w; 6) m; B) w. 289. 15,25. 291. 1-11; 2-B; 3-b; 4-A.

82

292. B. 294. a) % KB. 0n.; 0) 3 KB. 0on.; B) 4,5 KB. 01.; I) % KB. Of.

295. a) 4,5 kB. ofi.; B) 4,25 KB. 0.; T') é KB. of. 296. a) (%—2) KB. ox. 300. 20.
n

302. 6 kB. oxm. 303. 12 xB. ox. 307. 117n xKy6. oxm. 308. % Ky0. on.

309. % Ky0. om. 311. 198 m. 312. 80 m. 313. 10 m. 314. =4,5 rp. ox.

315. 2% KB. onx. 316. 12w xky6. ox. 317. 24n xy6. oxm. 318. 0,125 k.

319. 0,784 IIxx. 320. 1-11; 2-B; 3-A; 4-B. 321. =1177 m. 323. 9,5 m. 324. 48 Kur.
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BIANOBIAT TA BKA3IBKM [10 3ALAY I BMPAB

Po3pin 3

338.a) A={3,6,9};6) B={5};B) C=({. 341.a) {4, 5,6, 7, 8,9, 10, 11, 12};
0){-2,-1,0,1, 2, 3,4,5,6,7,8,9, 10, 11, 12}. 343. a) {1, 2, 3, 4, 5, 6,
10, 12, 15, 20, 30, 60}; 6) {1, 73}. 344. {1, 2, 3, 5, 6, 10, 15, 30}.
345. a) {-2, 0, 2}; 6) &; B) {0, 1}. 346. a) (—;4); 6) [0; 2]; B) (1; 5).
347. IlpaBuibHi: a) 7T€eQ; 6) -5 R. 349. a) E(y) = [0; 49]; 6) E(y) = {1}.
350. KNP={a,c,2}; KUP={a,b,c,x,1,2}; K/P = {b}); P/K = {1, x}.
351.a) AUB={2,8,5,7}; ANB={3,7}; 6) AUB={-3,-1,0,1,2}; ANB={0, 2}.
352. a) AUB={a,b,¢,d}; ANB={b}; 6) AUB={0,B,7,6,B,1};
ANB= {[3, y}. 353. Ckinuenni: r'); HeckinuenHi: a), 6), B), r). 354. a) {1, 2, 3, 6};
6)A={2,3,5,7,11, 13, 17, 19, 23, 29, 3, 37, 41, 43, 47, 53, 59, 61, 67, 71,
73, 79, 83, 89, 97}; B) {(0, 0)}. 355. a) (—oo; +0); (1; 5); 6) [1;+); (1; 3);
B) (—; 2]; @. 8356. a) (—eo; 7); (=7; —1); 6) [-3; 3]; {0}; B) [4; +=°)U[L; 2]; @.
357. ANB={(4;-1)}. 358. Besniu. 359. ANB=C; AUB=N; A/B = A.
361. a) Hi. 362. 4 minMHOKUHYU i3 TPHOX ejeMeHTiB. 363. a) 2; 6) 4; B) 8; r) 16;
367. a) [-5; 1)U[3; +<]; 6) (—1; 0). 368. 600. 369. 25. 373. 5. 374. 7. 375. 18.
376. 8. 377. 24. 378. 12. 379. 6. 380. 120. 381. 6; 24. 382. 5040. 383. 60.
384. 15. 385. a) 120; 6) 40320; B) 3628800. 386. a) (n + 1)!; 6) n!; B) n + 1;
r) (n—1)!. 388. 28. 392. a) 30240; 6) 360360; r) 192,5. 393. a) n. 394. a) 120;
6) 1680. 395. a) 8. 396. 144. 399. 240. 400. 15. 401. 24. 405. B) 2 cosx; r) —3e”.
406. a) 14; 6) 4; 9. 415. ABC, ACB, BAC, BCA, CAB, CBA. 416. a) 120;
6) 720; B) 24; r) 5040. 417. P, =40320; P, = 362880. 418. P, = 720. 419. 2520.
420. 6. 421.18. 424. a) 60; 6) 1680; r) 2450. 425. a) 120; 6) 5040; B) 10; r) 45.
427. a) 84; 6) 120; B) 66; r) 45. 429. 190. 430. 496. 431. 28. 432. M
n(n-3)
2
439. 6. 441. a) 7; 6) 10. 445. 210. 446. 13 983 816. 448. C.. -Ci -C],.

3 x

2

-bx+C; © F(x)=
) F(x) 02
2

) F(x)zésin 3x+C. 450. a) —1; 6) 1; log, 3. 451. a) In(ex?); 6) lg%(x>0);

433. . 435. a) 20; 6) 60; B) 120. 436. 648; 4536. 437. 60. 438. 20.

449. a) F(x)=2% +C; B) F(x)=-2cosx+C;

B) log, (8x) . 455. Moga 32, mexmiama 31,5. 456. Moga 1, megiana 2, posmax 3.
457. 163. 458. a) Hacrora 3, BimHocHa uyactora 0,05; 6) y 3 pasu MeHIIe.
459. Mogma 8, mexmiama 6, poamax 12. 461. 1-I; 2-T; 3-B; 4-A.
462. 0,025 ta 0,25. 463. Moxa 118, 120, memiana 120, posmax 18. 464. a) 50,5;

6) 0. 465. Moga 5, meniana 4,5, cep. 3Had. 4% . 466. Moga 31, mexniana 33,

cep. sHau. 34. 467. 12. 472. 2,7% . 473. 528 r. 474. lZai; lZaiz.
n \ 2

i=1

475. Cepeni kBagpaTUUHi \/O, 116; \/O, 142; \/0, 134 . Hatikpaiiie 3aBIaHHs BUKO-
HaB nepmuii hpesepyBaabHUuK. 476. y = 6x — 3. 477. 3menmunaces Ha 1 %. 483. T.
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B1anoBIAT TA BKA3IBKM 10 3ANAY T BMPAB

492. Posmax 1,5; moza 1,5. 499. a) 600; 6) 120. 504. a) F(x)z%x4—%x2+1;
0) F(x)=2x—éx3+1; B) F(x) = —2cos x + 1; 1) F(x)=—%cos2x+1; 506. 36.

513. l 514. a) l; 0) l; B) l 515. a) L; 0) i; B) L 516. l
2 6 2 3 14 28 28 4
517. a) l; 0) l 519. a) 0; 6) 0; B) 1. 520. a) E; 0) E; B) l 521. a) ﬁ;
9 3 8 8 8 125
0) ﬁ; B) i 522, a) i; 0) l 525. i 527. L 528. i
125 125 10 5 24 1296 24
529. L 530. a) L; 0) 0,1. 532. é 533. a) ﬂ; 0) ﬁ 534. L
2520 60 9 253 253 330
33 45 5 .
535. 10. 536. a) —; 6) ——. 539. a) —. 541. a) 3 uucaa 3 49; 0) mo-
59 118 9

BipHOCTi piBHi, 60 C|, =C;,. 543. a) 6x2 + 12x — 5; 6) 10x* — 30x2. 550. %

554. M(9) = 2,5; D(¢) = 2,92. Taka BuIagKoOBa BeJMUYMHA Bigmosimae, Ha-
IIPUKJIAJ, BUIAJAHHIO OUOK IMiJ Yac MiJKMIAHHS IPABUJILHOI'O I'PAJILHOIO KY-
oura. 558. D(y) = {1; 2; 3; 4; 5; 6}, E(y) = {1; 6; 15; 20}. 559. M(n) = 2,4.
561. a) (—7; 4). 562. a) Tak; 0) Hi.

Po3pin 4

574. 8 peGep. 575. 9 pedep. 579. 44/3 cm?. 580. 0) 9 peGep. 582. a) a; 6) a2.
583. av3. 584. 18 w2 585. 9 : 1. 586. /S, :|S,. 590. 10+3V2 cwm.
593. 1-B, 2-A, 3-T, 4-B. 595. 5(2J3 +1). 611. 4 cm. 612. B) 4ab; 1) Va2 +b>.

613. 2,253 cm. 618. a) 1464 cm2. 619. 6a2sin o. 620. 13 cm. 621. 192 cm2.
622. 5cm, 10 em i 15 em. 623. =285 mMm. 624. 6 cm, Tem i 12 cm. 626. 52 1.

630. 7 cv. 632. Hi. 634. 2./2S. 635. 60 cm2 637. 45°. 638. a) 2a(a + 2h).

639. [ sin o. 640. a) d?sin ¢ cos @. 643. 14 kr. 647. 5J13 cm. Posrasus-
Te pos3ropTKy mpuamu. 653. PeGep 2n, Bepimuu i rpameit mo n + 1. 654. Hi.

658. (2543 +90) cm2. 659. 5 cm. 660. 100 cm2. 661. a. 662. a) b sin o; 6) 2b cos 0.
663. 6) 3lcos o; T) 3vV3%(coso+cos® ). 664. =42°. 665. 24 cm. 666. 125.

2
667. a) 128V3. 668. a) — X +a%. 669. 100¥3 cmZ 672. 5J3 cwm.
cos
252
8

673 cM. 674. 9 cv. 676. h=4/3 cm. 677. 30°. 679. 0,25Q. 680. 16 cm2.

684. 2(3+43). 685. 36 gm2; ~35 am2. 686. a2 699. 2:42. 700. a) Tax.
701. a) Hi; 6) rak; B) mi. 703. a) 864 cm?. 704. 6) 0,5 m. 705. 6) ¥V 4 pasu.

709. 24/3a%. 712. by/2. 714. 16 cm?; 8V2 cm?. 718. YV 9 pasis. 719. MosxHa.

722. arccos%; 90°.
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Po3pin 5

732. Ogua; 6esiiu. Tak. 733. Beaiiu. Tak. 736. 4 cm?. 737. 40w cm?. 739. 4 cm; 2 cm.
740.168ncm? 742. H : r=2:1.743. a) 24 m; 1) 2907. 744. 6) 3 cm. 745. 1267 cm?.

748. 360m cm2. 749. 1S. 750. J4r? +h* . 753. 2nr2 tg o. T54. %d2(1+ctg%).
0 15

1
. 2 -
755. 2:4/3. 757. 256 cm?. 758. rh. 759. \/?, N
768. 160w cm?. 772. 255\/§ cm?. 778. Komyc. 779. 10 m. 780. 5 cm™, 5\/§ cM.
781.90°.782.24ntcm2. 783.r=2cm; h= V2 cm.784.~23 m.785. h = 4; S= 164/3.
786. a) | sin o; B) I2sin o cos o. 787. 45°. 788. J2rR?. 789. 8V3m cm?.
792. 901 cm?. 794. 3 cm. 796. Hi, akimo BucoTa KoHyca MeHIIIa Bim pamiyca
ocuosu. 798. a) 0,5R. 799. 1-B, 2-B, 3—-A, 4-T. 800. © cm2. 801. O, 5h/2.

802. 60°. 803. 6) 24n cm2. 804. 0) J2na®. 814. 0,75nr%. 815. 64n cm>.
816. 481 cm. 817. 13 cm. 818. 12 cm. 819. 30 cm. 820. R + r a6o |R-rl.
821. a) [Bi momuuM, mapajienbHi gaHid maomuHi i Bigmameni Bix mel Ha r;
0) chepa paxiyca r 3 meHTpoM y maHin Touri. 825. =0,5 am. 826. 20 r.
827. 200m cm2. 836. 36m. 837. 216m. 838. a) 20 cm. 840. 1 am.
845. nr? cos? o. 846. 10 cm i 24 cm. 847. 10 cm a6o 70 cm. 851. 24 cm.

852. I1i Bixcrani pisui. 869. 52 am. 870. 100w cm. 872. 1-T', 2—-11, 3—A, 4-B.
877. 313 cm. 881. 7 cm. 882. a) Q : nr. 883. r? tgoccth%; ~22 ™2

. 760. Q : 4m. 766. =3,3 m°.

884. a) -2; 6) -L . 885. 1) Lotg 120 tg%. 886. 2rsin? 0. 898. 167 ’.

J6 J2 2 m

899. 2nr® m3. 900. Q\/a. 901. §d3' 902. 63V?*. 907. 108 cm? 909. 9 cwm.

910. 30 oM. 921. ?dz cos® asin . 922. 544/3 cm?. 926. 1-11, 2-B, 3-A, 4-B.

928. 4ar?. 934. =3,8 gm3. 936. =5,4 tuc. Mm% 949. %dzh. 950. % oM°.

. . . . 1
952. IlpuiimiTe 83a ocHOBY OiuHy rpadp mnipamigm. 953. Eabc.

954. a) %b3 sin 2o cos . 959. 1-B, 2-B, 3-1, 4-T'. 960. 6 cm. 962. ¥V 8 pasis.

V3

967. 10§n cM®. 969. %oﬁ, 7na3. 970. 8 : 27. 972. V 8 pasis. 973. Taxk.

976. %a3.977. %abhsin(p. 978. 112 cm?. 979. 12 cm3. 985. =5,7 cMm.

986. =42 cm. 991. =8,4 cm. 992. Menma Bix 4,18 . 993. =0,0001 mMm. 994. 1 : 2.
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B1anoBIAT TA BKA3IBKM 10 3ANAY T BMPAB

NopaTtku

996. a) 3x. 997. a) 56; 42. 998. a) 4% < 3% 1001. Meumwuii Ha 1,66.
1002.d =2, a,, =41, S,y =440. 1003. ¢ = 2, b,, = 1536, S;, = 3069. 1004. 4905.
1005. a) 42. 1006. 58. 1007. 21. 1008. [Ipyra cxema HellpaBuJbHa, 60 1 — Hi
mpocrte, Hi ckiaamene. 1012. a) [Tapua; 6) napua. 1014. y = 3x. 1015. y = 0,5x.
1017. (3; 2). 1018. Taxk, yci giticHi uucaa x € (0; 180°), Ie X — KYT IIPU BepIIu-
mHi. 1019. x = -7, y = 0. 1020. a) 5; 6) 0. 1021. y = 0. 1026. a) sin 1° < sin 3°;

6) sin 1 > sin 3. 1027. a) %; . IT.og) 37“ 1028. cos 2, tg 2, cos 3.

6
7

1030. x=g+2nn, neZ. 1031. xigﬂtk, keZ. 1032. a) %. 1033. a) 73.

o a

1034. a) 0; B) cos?o. 1038. a) 0,8; 0) % 1048. —-27. 1049. a) a2 — 9.

11 1 2
1050. 4; 27; 4; 1; % 1052. Vm, ¥x?, Jab, 9Yp?. 1053. x2, ¢3, (x2)3, a®.

1054. a) 2; 6) 10. 1055. x — 2. 1056. a) 11. 1059. Hi. 1061. Tak; rak. 1062. k= 2.

1063. Tak. 1064. 6)-r) Tak. 1065. a) Cnagua; 6) 3pocraioua. 1068. 6) O.
1069. a) 1,5. 1070. a) 2; 5. 1072. B) —1; 1. 1073. a) 1; 4. 1077. a) 2. 1079. a) 6.
1080. a) (—o0; —1]U[4; + ). 1082. a) (41; +<). 1083. a) [-5; 1]. 1086. a) Tpu;
6) wormpu. 1088. a) av2; a+/3. 1089. V2. 1090. V42. 1091. (1; 5; 3).
1093. (—1;-2;-1); (1; 2; 1). 1094. (—3; 1; 7); (3; 1; —3). 1096. a) 4; 6) (—2; —2; 2; —2);

(2; 2; 2; 2). 1097. a) 0,5; 6) —3; B) % 1099. —2. 1100. Tax. 1101. a) 1,5; 5) 1.
1102. —4; 0; 6. 1103. 1: —1: —1. 1104. a) 6x2; 6) 5x* — 6x. 1105. a) —1; 1.

1106. a) x €(1; + ) — 3pocrae, x € (—; 1) — cnagae. 1107. a) x,, =0,5.1108. Tax.

max

1111. a) &aﬁf(x)=f(—5)=55, [Ipsigl]f(x)=f(3)=—9. 1112. -0,5. 1113. 52.

1122, 1% KkB. 0. 1123. 300 cv?. 1126. 4+/3 v 1129. /3 cm?. 1130. 2167 cm2.

1131. 47a?. 1132. Tak. 1133. 17,5 cm, 17,5 cm. 1134. Hi. 1135. a) Hasmiin; 6) 1 : 4.
1136. 40w cm. 1137. Hi. 1138. 1 : 4. 1139. a) m? : n?; 6) m® : n®. 1140. 4045 cms.
1141. 5443 v, 1142, 144w qm8. 1143.6) 4 : 9. 1144. a) 7 m2. 1145. Y 4 pasu;

y 8 pasis. 1146. 82 nm2, %n ame. 1149. a) KYT = 289; 6) po3B’aA3Ky HEeMaE.

1150. Yepes 59 xB. 1151. ITouax 233, 110 6inbine 8 mupx. Takol KiJIbKocTi rogeit
He icayBaso. 1152, =232 p. Piuanna 1,01* = 10 poss’sxkiTs 3a gomomoroio IKT.
1153. 1480. 1157. Ha 1 geunn. 1158. He icuyioTs.
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[TPEOMETHUI NOKAXYMK

lpeaMeTHUN NOKAXKUYUK

Amnodema mipamigu 159

Biuna moBepxHA KoHyca 192
— mipamigm 160
— npusmu 149
— muiaiagpa 183
Biuni rpani mipamigu 159
— npusmu 148
— pebpa mipamigu 159
BapiauTa 96
Bapianitiauii pag 96
Benukuit kpyr ryai 200
Bennuuna sunagxosa 122
— nuckperHa 122
— HemnepepBHa 122
Bepmnaa xonyca 191
— MHOTrOorpaHHuka 138
— mipamigm 159
Bubipka 96
Buwmipu npamokyTHOTO napasee-
minmega 152
Bucora xomyca 191
— mipamigm 159
— npusmu 149
— muiaiagpa 183
Bick komyca 191
— Kyai 200
— Tina obepranua 181
— muiaingpa 181
BiactuBocTi miaronasneir mapaJiese-
ninema 152
— npobiB 248
— iMOBipHOCTi BUIIaAKOBOI
monii 114
— KoHyca 192
— Jorapudmis 23
— Jgorapud@miunoi GpyHKIii 25
— o6’emiB 214
— IIOKa3HUKOBOI PyHKIIII 9
— crTemneHiB 7
— nuaingpa 184
— YKCJOBUX HepiBHOCTel 249

Brucani Tinma 208

TI'eomeTpuune Timo 137
T'icrorpama 104
I'parp mHOTOTpaHHUKAa 138

— mpusmu 149

— 0Oiumna 149, 159

— ocHoBU 149

— mipamigz 159

— ocHoBu 159
Hucnepcia 123
HudepentiitoBanasa 45
Hiaromaysb MHOTOrpanHmKa 138

— mpusmu 149

Hiaromasbuuit mepepis mipamigm 159

— mpusmu 151
Hiarpama 103
Hiamerp xryxai 200
Honeraenp nmpaBuabHUN 167
Horuuna mo rpadirka GpyHKIii 58
— 1o ryiai 201
Exonomiunuii amicT iHTerpaJa 67
ExcmounenTa 10
EnemenTt muoxxuuu 79
Eninc 182
ExBarop 200

3acrocyBaHHA iHTerpasis 57
3minna iHTerpyBaHHSa 57
3HaxomKeHHsa Jorapupma 23

— mepBicHUX 45

— 00’emy 143

— 1roIi moBepxHi 143

— caigy ciumoi maommuu 143
3HaueHHA HaOJIMMKeHi 7

— cremneHs 7

— cepenne 97
3pisana mipamiza 161
3pisanuii kouyc 193

ImoBipHicTs KIacuuma 114
— crarucrtuuHa 114
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[TPEAMETHMI MOKAXYMK

Tarerpan 57
— BU3HaUeHUU 59
— HeBUBHaueHUH 59
Iarerpanraa cyma 59
IarerpyBanuda 5

HmosipricHUil ekcepument 112
NmosipuicTs momii 112

— BUNOAAKOBOI moxii 114
Komb6inaTopuka 84
KombinaTophi sagaui 84
Komb6inarii 92

— Tix 207
Koniuna moBepxus 194
Komyc 191
Kpusoainiiina tpamneria 51
Ky6 137, 152, 167
Kyuas 199
Kyt mixx BekTopamu 200

— mpupoaHoro ykocy 191
KyroBuit koedimieunt 58
Jlorapudpm 22

— JecaTKoBui 23

— HaTypaJbHU#N 23

MaremaTuuse cuogiBauusa 122
Mepiama Bubipxu 97
Me:xi inTerpyBasHa 57
Meton yBemeHHs HOBOI 3MiHHOI 16
— ciuigis 142
— QyHKIioHaNbHO-Tpadiunmii 16
Muororpanauk 138
— onwucanuii 208
— omykauit 138
— mupaBuabHuii 167
Muo:xuua 79
— BIOpAIKOBaHaA 83
— pificuux uyuces 79
— HecKinuenHa 79
— TIOPOKHSA 79
— cKinuenHa 79
— TouoK 137
Mopa Bubipku 97

HepiBHicTh sorapudmivna 31
— mokasHuKoBa 17

00’egaanua MHOXKUH 80
06’em Konyca 222
— Ky0a 215
— KyJai 224
— mapaJenerinena 215
— mipamigu 222
— upusamu 216
— Tija obepranHsa 65
— nuiainapa 216
O6sracTh BUBHAYEHHA (DYHKITIT
MMOKa3HUKOBOI 9
— norapudmiunoi 25
O6stacTh 3HaUeHDb (DYHKITII MOKa3HU-
KoBOi 9
— gorapudmiuHoi 25
Oaunuili Bumipy o6’emy 217
Oxraenp npaBuabHUN 167
Onucani Tima 208
OcuoBa Jjorapupma 22
— KoHuyca 159
— mipamigu 159
— npusamu 149
— cremneHs 7
— nuiaingpa 183
OcHoBHA Jorapu@MiuHa TOTOXK-
HicTs 23

Ilapaneneminen 152

— npamui 152
IlepBicHa 45
Ilepepiz muOKUH 80

— mHororpanumuka 141

— ocwoBuit 181
ITepecramosru 91
IMigrpadix ¢yarmii 51
ITigmer Tabauii 102
ITligmuOKUHA 79
ITipamina 159

— npaBuabHa 159, 161
Ilmomia moBepxHi Komyca 192

— MHOrorpanumka 139

— mipamigu 160

— npusmu 151

— cdepu 202

— mwriagpa 185
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[TPEOMETHUI NOKAXYMK

IToxia BunmagkoBa 112 Cepente 3HaueHHsa BubOipru 97

— JocroBipHa 112 Cratuctuka 96

— eaemMenTapua 113 — MmaremaTuuHa 96

— macosa 113 Ciunga miommuHa 141

— HeesiemenTapHa 113 Creninpb uncaa 7

— HeMo:xJauBa 112 — 3 OifiCHUM IOKa3HUKOM 7
ITosiron 104 — 3 HaTypaJbHUM ITIOKa3HUKOM 7
IToaroc xyai 200 — 3 IiJINM IIOKasHUKOM 7
IToximma QyHKIiI B TOuIi 45 — 3 pallioHaJIbHUM IIOKa3HUKOM 7
IIpaBuio mobyTry 85 Croxacrtuka 122

— BHaXO/)KeHHA IepBicHUX 46 Cyma BekTOpiB 195

— cymu 84 Cdepa 199, 201
ITpusma meonyxkaa 150

Tabaunsa cratuctuuna 102
Tsipua Koryca 191
— muiaingpa 182

— npama 149 Terpaenp 139, 159, 167
IIpuckopenns 47 — mpaBuiabHUI 139

IIpucymox rabnuui 102 Tino reomerpudyHe 138
IIpocrip eremenrapuux moxiit 113 — obepranms 181

— omykJjaa 150
— moxumia 149

Pagiyc xonyca 159

— Kyai 199

— muiaingpa 182
PiBusguua gorapudmiune 30

— IIOKa3HUKOBe 15
Pisaunga muoxuu 80
Pobora 3minnuoi cuiu 66
Posroprka konyca 159

— MHOrorpanHuka 139

— nuaingpa 185

daxkTopiana 86
dirypa obepranus 183
dopmyaa Herorona—Jleiiouina 58
DyHKIIT 8
— Jporapudmiuna 24
— migiaTerpanapHa 57
— TIOKa3HUKOBA 8
— cTereHeBa 8

IMenTp xyai 199

Posmax Bubipku 96 — MPaBUJIbHOTO MHOTOTPAH-
Posmimernsa 90 HuKa 167
Posmogin imoBipHocTeit 123 Huniagp 183

— wopMmanbHUU 184 Yacrora BigHocHa 121

— piBHOMipHHIt 123 YacroTHa Tabauia 96

— O6imomumit 123 Yucmo e 17
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