Tema 12.

Kono T1a kpyr

Ypok 5. Ao kmHa Kona T2 nnowa KPyra

MnaH ypoky

1. Aos>knHa Kona Ta noedkmHa Zyru Kona.
2. Mnowa kpyra.

3. Nnowa cekrtopa.

4, Nnowa cermeHTa.

OuikyBaHi pe3ynbTaTi HaBYaZIbHMX ZOCATHENDb

YuyeHb/y4yeHunus:

BMOKPEM/IHOE B KOHKPETHI KOMNAEKCHIN NpobaemHin cuTyalii il CKnagosi YacTUHM, AKI MOXKYTb OyTH
pPO3B’sA3aHi MaTeMaTUYHUMK meTogamun [12 MAO 1.1.1-2];

iHTEPNPETYE, aHaNi3ye, CUCTEMATU3YE AaHi Ta 3B’A3KKN MixK HUMKM [12 MAO 1.2.2-1];
OLLiHIOE BipOriaHicTb AaHux [12 MAO 1.2.2-2];

nepeTBOpPHOE iHGOPMALLitO MaTEMATUYHOIO 3MiCTY 3 O4HIEI POpPMM B iHLLY, 30KPEMA i3 3aCTOCYBAHHAM
iHpopmaLinHux TexHonorin [12 MAO 2.1.3-2];

CaMOCTIMHO Ta y cniBnpaLli 3 iHLMMM OLiHIOE Pi3HI MoZeni 1 WAXMU POo3B’A3aHHA KOMIMIEKCHOI Npo-
6nemHoi cuTyauii [12 MAO 3.2.1-1];

BM3HAYaE, aHa/li3ye Ta y3ara/bHIOE 3B'A3KM MiXK MaTeMaTUYHUMUK 06’ eKTaMm 11 06’ eKTaMum peasibHOro
csiTy [12 MAO 4.1.1-1].

Apy>kHi nopazgm BumTento/BUnTENbLLI 0 YPOKY

1) MocTaBTe YYHAM/YYEHUUAM MOTMBALiMHI 3aNUTaHHA WOAO MaTepiany ypoKy. 3anuTaHHsA
MOXHa nnwwe chopmynoBaTh, a BignoBsiai Ha HUX AaBaTM NOCTYNOBO B NMPOLECI BUKNAAEHHSA
maTtepiany.

2) 3aBgaHHA Ha NOBTOPEHHA NPOMOHYMTE Ha CBill po3cya,.
3) ChopmyntoiitTe npakTUYHY 3aga4y (3agadi).
4) Teopito NogaBaiTe CTUCNO, aKLEHTYITE yBary (KOM MOXKANBO) Ha il NPaKTUYHOMY 3aCTOCYBaHHI.

5) Mpw noscHeHHi Teopii BUKOpPUCTOBYMTE TabanL,i, ONOPHI KOHCNEKTU. 3pas3KK MOXKIUBOTO Mo-
OAHHA Teopii HaBOAATbCA.
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6) IcTOpUYHI BiAOMOCTI NogaBaiiTe y MeXKax YacoBUX MOXKAMBOCTEN. MponoHyinTe yyHAM/yye-
HULAM CAMOCTIMHO AOCANIAXKYBATU iICTOPUYHI 0COBNMBOCTI PO3BUTKY BUEHHA MPO KONO Ta KPYT.

7) [0 KOHOro TEOPETUYHOrO TBEPAMKEHHA HAaBEAEHO KiflbKa iNtOCTPAaTUBHUX NpUKaaais. Obu-
paiTe iNCTPaTUBHI NPUKAAAM Ha CBI po3cya,.

8) YBecb 3anponoHOBaHMI MaTepia/sl HEMOX/IMBO NOAATM B YAaCOBUX BUMMIipax OLHOIO YPOKY,
TOoMy 0bupaiTe KiNbKiCTb MaTepiany Ha Ball poscya,

9) O60B'A3KOBO NPOMOHYITE OCTaHHI 6/10KM YPOKY, a came: Po3B’A3yBaHHA NPAKTUYHOI 3a4adi
Ta TPEHYBA/IbHi BNPaBW AK BaXKIMBUA KOMNOHEHT GOPMYBaHHSA NPAaKTUYHUX HABUKIB i HABYAHHA
YYHiB/y4YeHMLb CaMOCTiNHOT po60TH HaA, 3aBAAHHAMM.

10) MoTuByiiTE YUHiB/y4eHULpb A0 CTBOPEHHSA NPOEKTIB. MOXANBI TEMU NPOEKTIB 3aNPONOHOBaHI.

OpranisauinHa yactmiHa (3—4 xB)
MoTHBaLIMHI 3aNMTAHHA
1) Ym BaxkANBO BMITU BUMiptoBaTK abo 064YMCAIOBATY AOBXKUHY KPUBOT NTiHIT?
2) AKy BiACTaHb A0ONAE KONMECo Benocuneaa 3a oguH obept?
3) Y1 MOXKHa 3HANTU AOBMKUHY KON, AKLLO BiAOMUIN nnLle Moro giameTp?
4) K y AaBHMHY BUMIptOBaNN pasiyc 3eMHOi Kyni?

5) AKWO WinbHO OBTArHYTM 3EeMHY KYy/IO MO €KBATOPYy APOTOM, @ MOTIM AOBXMWHY LIbOro APOTY
36inbWKTK Ha 1 MEeTp, TO YM 3MOXKe Nif, UMM APOTOM NPOJIi3TH KiT?

6) Yn moxknmBo 6yno 6 BiANPaBAATU CYNYTHUKK HA opbiTy 3emni 6e3 po3ymiHHA 1 yMiHHA 06unc-
NOBATU LOBXUHY Kona?

ll. NMoBTopeHHs (S xB)

1.

30

Kimm xopam xosa OuIATh HOro Ha OBl OyTH, TpaaycHA Mipa OfHIEl 3 AKHUX y 5 pasiB

OlyIBIIIA 3a TPAAYCHY MIPY IPYyroli Ayru. SHAKIITH IPagyCHl MipH ITHX JIYT.
Bionosios. 60°1 300°.

CroinpHa X0opaa OBOX KlJI, 10 MePEeTHHAITHCS, € CTOPOHOI0 MPABUJILHOIO TPUKYTHHUKA,
BIIMCAHOTO B OJHE KO0JIO, 1 CTOPOHOIO IPABHJILHOIO IIIECTUKYTHUKA, BIIMCAHOIO B ApPyre
koJ1o. JloB:xmHa Xopau mopisHioe 12 cvm. 3HANIITE BIICTAHDL MIK IIEHTPAMM KLJI, SKIIIO
BOHH JIEXKATh 110 P13H1 OOKM BLJ, XOPIH.

Bionoagiow. 8\/5 CM.

JIBa KoJia, BlICcTaHb MK IIEHTPAMH SKHX JTOPIBHIOE 17 ¢M, MAIOTHh 30BHINIHINA JOTHK.
3HaWITh paglycH IIUX KL, AKIIO BIICTAHBb MK TOYKAMH JOTHKY K1 3 IXHBOIO CIILIb-
HOIO 30BHIIIIHLOI JOTHYHOIO JOPIBHIOE 15 cM.

Bionosiov. 12,5 cm 1 4,5 cm.



4. Kium mamerpa KoJia BlAgaJIeHl Bl JOTHYHOI 10 IIHOTO KoJsia Ha 12 cM 1 22 cM. 3Ha-
JITH paailyc KoJjia.
Bionosiob. 17 cm.

5. ¥V kom mposeneno xopau AB 1 CD, gkl neperuHaoTbesa B Toulrl M. 3HANIIT JOBKUHY
Bigpiska AC, axmo CM =3 cm, BM =9 cm, BD = 12 cm.

Bionogiow. 4 cm.

flk 7 BMpiWYyIO NeBHy npo6nemy?

3anaya 1. Tpu Bexki CTIIBHHKOBOTO 3B I3KY MOOLJILHOTO OIIEPaTopa, Paaiyc il KOMKHOI 3 IKUX
30 KM, po3TallloBaHl Ha PIBHUHHIA MICIIEBOCTI 1 3HAXOOATHCA Ha BiacTraml 30 KM ogHA
B1JI OJHOI. SHAMIITH ILJIOILY MICIIEBOCTI, HA AKIA MOOLIBHHUM 3B’430K Mae HaWKpale
IIOKPUTTS 3a CIIPUATIUBUX IIOTOTHUX YMOB (HAMKPAIIINM YBAMKAETHCA IIOKPUTTS B 30H1
Jii yCIX TphOX Besk). BimoB1Ab 3aUIIIITh 3 TOUHICTIO /10 1 KMZ.

3agaua 2. Ak MiIbHO OOTATHYTH 3€MHY KYJIIO CTAJIEBUM JIPOTOM, KW He PBETHCS 1 He
PO3TATYETHCS, TO SAK TJIMOOKO B 3€MJII0 BPLAKETHCS IPIT, AKIIO foro oxosomuti Ha 1°C?
IIpu oxommomxeni Ha 1°C crasesuit apit ckopouyerhbesa Ha 0,0001 cBoel HoBKUHMA. Y Ba-
sKafTe MOBXKUHY 3eMJIl 110 ekBaTopy piBHOI 40 000 KM.

lll. AoB>krHa kona Ta gosrknHa ayrmn Kona (7—10 xs)

J1J1s1 po3yMIHHS TOTO, III0 TAKe JOBMKMHA KOJIA, MOMKHA PO3IJISHYTH II€BHY MOJIEJIb K0JIa,
3pobJIeHy 3 TOHKOTrOo apory. PospisaBimm Take K010 B JeAKI1H TOYII 1 POSIPAMUBIIH JIPIT, MU
OTPHMAaEMO BIIPI30K, JOBKIHA AKOIO 1 € JOBKHHOIO KOJIA.

https://www.geogebra.org/m/JEfwEPBa
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[Iepumerp OyOb-sIKOr0 HPaBHJILHOTO 0AraTOKYTHHKA, BIIMCAHOTO
B KOJIO, € HAOJIM/KeHNM 3HAYeHHAM JOBKHUHU KoJja. Yum OLIbIne cro-
piH y TaKOMy 0araTOKyTHHUKY, THM TOUHIITe HAOIMKEeHHS IepuMeTpa
0araToKyTHHKA JI0 JOBKUHH KoJia. MoKHA YABJIATH KOJIO SK IIPABUJIb-
HUIT 0araTOKYTHHUK 13 HECKIHUEHHOIO KIJIBKICTIO CTOPIH (IMB. PHCYHOK).


https://www.geogebra.org/m/JEfwEPBa

https://www.geogebra.org/m/q7yjctje

Jns O0yab-aK0ro IpaBUIBLHOTO N-KyTHHAKA BITHOIIEHHS Horo nepumerpa P=na , ne a, —

) a
JIOBKHHA CTOPOHM 0AaraTOKYTHHKA, 0 JlaMeTpa OMMCAHOIr0 KoJja W € CTaJIOI BeJIU-
sin ——
n
o]

YHHOIO, IKA JOPIBHIOE 7 - Sin

1 He 3aJIeKUTh B1J JOBKUHU CTOPOHU IIPABUJIBHOIO N-KyT-
n

Hyuka. ToMmy ¥ 1J1s KoJia BIOHOIIEHHS HOr0o MOBYKHHH O JlaMeTpa TAKOK € BeJIHMYHHOI0
CTaJI00, TOOTO OAHAKOBOIO JJIsI OYIb-sIKOT0 KOJIa.

Taxe BIOHOIIIEHHA € 1ppPaIllOHAJbHNM YKCJIOM, TOOTO MOT0 He MOYKHA IIOJATH Y BHUIJISIL
3BHUYAMHOI0 APo0y, YHMCEJbHHUK 1 3HAMEHHUK SIKOTO € IIIJIMMI YHCJIAMH.

[TpuitHATO ITO3HAYATH 1€ YHCJIO I'PEIIHKOI0 JIITEPOI0 T (UUTAETHCS, SK «IID»).

Hab6mmxene spavenHs uncia: © ~ 3,1415926. Ji1a npakTUIHUX 00YHCIEHDb JOCTATHBO
okpyryiuTu yncio © o 0,01, Tobro ©t ~ 3,14.

Yucmo 1 — mepiira OykBa IPeIbKoro cjaoBa nepiheplo, ke i osHauae koso. [ mitepy
Ha TO3HaYeHHs 4ymucJia 7 novaau BukopucroByBatu 3 XVIII cr. Uu He Bmepiie 11e 3poouB
Jleonapn Eiep. OCKLIBKY YKCIIO T IOKA3ye BIAHOIIEHHS JOBMKUHN K0JIA 10 M0ro JiaMerpa,
TO (hbopmyta st obuncaenHs goBxuEu C Kosa 3 pagiycom R matume Burysa: C = 2nR.

3momemoemo opMyTy JJIS OOUHCIEHHS yTH KoJIa 3 TPaIyCHO Mipow n°.

OcCKLIBKY IpaycHa Mipa BChOTO KoJjia JopiBHI0e 360°, To TOBKHHA IyTHd Koja B 1° J10opiB-

2R =nR ) T
: = . Tomi moB:xuuy [ nyru B n° Mo:kHA 004KMCIATH 34 POPMYJIOK: [ =——-n
360° 180° 180
Ictopuuna gosigka

HIOE

3a dopMysI010 JOBKHUHN AYTH KOJIA OyIb-XTO MOKE OOUHMCINTH MOBKHHY KOJIA 3 TOUHI-
CTI0, KPAIIO0 HI3K I1e MIT 3pOo0OMTH HAMMYIPIIIHA BUEHUH CTapogaBHLOr0 CIHUITY 4YM JaB-
"Hooro Pumy. CrapomaBHl €erumTsSHN BBasKaJIM, IO KOJIO JOBINEe 3a miametrp y 3,16 paasy,
a pumisgeEn — v 3,12 pasy. Taka po30lskHICTE BUHHKAJIA TOMY, 1110 BOHH BCTAHOBJIIOBAJIH I1€
3HAYEHHS IIPOCTO 3 JOCBIIY, a He CTPOIMMHU MATEeMATHYHUMU MipPKYBaHHIMA.

JlaBHBOrperbKMi (pistocod ApximMe s 00UMCITIOBAB IIEPUMETP BIIMCAHOI0 y KOJIO IIPABUJIb-

) . 1 . .
HOTro 96-KyTHUKA 1 BUSHAUUB, ITI0 11 YHMCJIO JOPIBHIOE 3?. JloBruit uac e 4mcso 1 oOpaJsiocs

.. . . . . . 22
JJ1d PO3PaxyHKIB 1 HaB1Th OJHHM 13 JHIB YHCJIA «II1» BBAXKAIOTDH 22 JINIIHA, OCK1JIbKHX 3? =—

7
abo 22.07. Ilpore, unciao 1 — ippallioHaJIbHe, TOOTO He MOsKe OyTH BHpaskeHe 3BUYANHIM
npooom. OgHAK, 3a3BMYAl BHUKOPHCTOBYEThHCI 3HAYECHHS YKcia T, 1o gopiBHioe 3,14. Tomy
JTHEM YICJIA «II» TAKOK yBaskaooTh 14 0epesus (14.03).


https://www.geogebra.org/m/q7yjctje

InmlocTpaTueHi npuknanm (5 xs)

Ha crinpky 30LIBIMINTHCS JOBKUHA K0JIa, AKIIT0 paglyc 30LIbuTy Ha 1 cM?

Pozs’azannsa. Axmo pamiyc mouarkoBoro kosia R cM, To ioro momsxkuua C = 2nR cwm.
Axmo :x pagiyc xomna crare (R +1) cm, To fioro noexuna — C, = 2n(R +1) = 2R + 27 (cm).
OTsxe, TOBKIHA K0JIa 301IBIINTHCA HA 27T CM.

Bionosios. Ha 27 cm.

JloB:kmHA KoJIa, BIIMCAHOTO ¥ PIBHOOIYHY TpPAIIEIiio, JOPIBHIOE B C
127 cm. 3HaAHMITE MJIOLLY Tpallellil, AKIIo Ii 014HAa CTOpPOoHA 0-
piBHIOE 13 cMm.

Pozé’szannsa. 1) Bukonaemo mo0ymoBy (IHB. PHCYHOK).

2) 3uaiimemMo pajlyc KoJjia, BIMCAHOIO B Tpamerriio, 3a Popmy-
nomw: C = 2nR.

127 =2nR, R =6 cMm.

3) BucoTa onmcanoi HaBK0JIO KoJIa Tpalellii T0piBHIoe JlaMeTpy KoJa, TooTo CC, =12 cMm.
4) CymMu IpOTHJIEKHUX CTOPIH OIIMCAHOI0 YOTHPUKYTHHUKA PIBHI, TOMY CyMa OCHOB [Ja-
HOI p1BHOOIYHOI TpameIril JopiBHIOE cyMi Ti O1YHHUX cTOPiH, TOOTO 26 cm. OTike, cepems
JI1H1g TpameIni qopiBHioe 13 cM.

5) Ilmoma Tparmerrii qopiBHIOE JOOYTKY CepeaHbOl JIIHII Ha BHUCOTY.

Omxe, S=12-13 = 156 (cm?).

Bionosiov. 156 cm2.

j
A C. D

HaBxos10 mpaBUJILHOTO IIECTUKYTHHUKA, CTOPOHA SKOI0 JOPIBHIOE 4 CM, OIIMCAHO KOJIO.
SHaANIITE JOBKHUHY IYTH, 110 CTATYIOTHCS MO0 CTOPOHOIO.

Posé’szannsa. 1) Bukonaemo mo0ymoBy (IUB. pUCYHOK).
2) lleuTpaJbHUN KyT IIPABUIBHOIO IIIECTUKYTHHKA TOPiB-

360°

HIOE =60°.

Ock1nbku TpukyTHUK AOB — p1BHOCTOPOHHIHA, TO R = 4 cMm,
e R — pamiyc ommcasoro KoJia. A
3) HaimeMo JOBKUHY AYTH, IO CTATYETHCSI CTOPOHO0I0 AB:
R 4n 4n
l= n=——-:-60=— (cm).

T180 180 3
A B

Bionosiow. 4—87[ CM.

V GinbimmocTi srofei BiicTaHb MUK KIHUMKAMU TAJIBITIB PYK, BUTATHYTUX YV ITPOTUJIEIKH1
CTOPOHH, IPUOJIU3HO JOPIBHIOE IXHBOMY 3pocTy. Y0JIOBIK OXOIIMB CTOBOYD JepeBa Tak,
1110 I1aJIBIIl HOr0 PYK JOTOPKHYJINCH. SHAWIITHL JlaMeTp CTOBOypa JIepeBa, SIKIIO 3PICT
vostoBika 170 cm.

Pozé’szannsa. OcklIbKH JOBKHUHA K014, IIT0 OXOILIIOE CTOBOYD AepeBa, mopisuioe 170 cMm,

: C 170
TO Bukopucraemo gopmyay C = 2nR. 3sigcu: 2R =—~ 314 ~ 54,14 (cm).
T )

Bionosios. 54,14 cm.



IV. Mnowa kpyra (5 xB)

1) Yn morKHa BUMIPATM nJioLLy Mily 32 4ONOMOrOto aimLle ii giameTpa?

2) Yu 3HaETe BK, WO ICHYE My3NYHA KOMMNO3ULiA Yncaa T2

[Litomy xpyra, oOMeskeHOTO JaHUM KOJIOM, BU3HAYAKOTDH SIK BEJIH-
YWHY, OO0 AKOI IIPAMY€E ILIOIIA IIPABUJIBHOIO N-KYTHHKA, BIIMCAHOIO
B IIe KO0JIO, IIPY HeOOMesKeHOMY 3POCTaHH] Yucja .

[IpaBuiIbHMUIE N-KYTHUK CKJIAHAETHCA 13 N PIBHUX PIBHOOEIpPEHUX

TPUKYTHUKIB (IUB. PUCYHOK).
) 1
SHaireMo IJIOILy 0OJHOTO 3 TPUKYTHHUKIB S, , 5 = EOH -AB.
[Ipu HeOOMeKEeHOMY 3POCTAHHI KIJIBKOCTI CTOPIH 1 JOBYKIHA BIICO- A B

TH I[HOI'0 TPUKYTHHUKA HAOIMKATUMETHCS J0 JOBKUHH Paalyca OIKca-
1
HOT'0 HABKOJIO HHOTO KoJia. To0To ILI0IIIa Kpyra HaOIHMKATUMETHCS 10 BeJIMUNHI En -AB-R,

IIpU IILOMY BeJiuduHa n - AB € mepuMeTpoM IIPaBUJIBHOTO N-KYTHUKA, AKUA HAOJIHKATH-
MeTbCS JI0 TOBKUHU KOJIA.

1
Orixe, ILIOILY Kpyra MOKHA OOYMCINUTH 3a POPMYJIO0 S = > 2nR-R =nR*.

Ictopuuna gosigka
3a ofHi€e0 3 TII0Te3 ILJIONLY KPyra CTapoIaBHl ErUIITIHN 00YHCII0BA-
64 . . .
JIN AK a1 BIJI ILJIOIII KBAIpaTa, B Ky BIIMCAHHUMN KPYT (IHUB. PUCYHOK).

ITpu npomy moxmOKa 00YMCIIEHHSI CTAHOBMJIA MeHIe Big 1 %.
IlikaBy 1mero a1 3HAXOMMKEHHS IJIONIl Kpyra 3ampomnoHyBas Jleo-
Hapao ma Binul. Bin sampomoHyBaB po3glIuTH Kpyr HA CEKTOPH, a IIO0-
TIM «PO3IPAMUTH» KPYT 1 CYMICTUTH YACTHHU TAK, SIK IIOKA3aHO HA PU-

CYHKY (muB. pucyHOK). TakuM uymHOM, KPyT PIBHUI 34 IJIOIIEIO ILJIOII IIapaJesiorpaMa 3i
CTOPOHOIO T Ta BrcoToio r. OTiKe, IJI0IIA Kpyra JopiBHIOE 172,

| | |

- T T = - reT -

I3 dopmynn oIl Kpyra BUILINBaeE, IO ILJIOIIl KPYTiB BIAHOCATHCS, SK KBAaApaTH IXHIX
pamiyciB. Tomy sIKIITO B IIi1iepii, 3aMICTh TPHOX OJHAKOBUX IIiII, BAM 3aIIPOIIOHYIOTH OJHY, aJie
BJBIYl OLJIBIITY 34 J1aMeTpPOM, TO BapPTO ITOTOIUTHUCS Ha TAKUNA OOMIH.

Ipumimxa. llpoimoctpyiite cnocio nosenenus Jleonapmo na Binuai
3a monomorom Geogebra-ansery: https://www.geogebra.org/m/CZf7D77Zy



https://www.geogebra.org/m/CZf7DZZy
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11.

12.

V.

InmocTpaTneHi npuknanm (7-10 xs)

SHaANIITE IJIOILY Kpyra, 00Me:KeHOro KOJIOM, JTOBKHHA SKOTO T CM.
Posé’szanna. 1) 3uaiinemo pazaiyc koua 3a popmysion: C = 2rnR.
Tom: n=2nR, R=0,5cm.

2) ILmoma kpyra: S =nR?=mn - 0,52 = 0,257 (cm?).

Bionosios. 0,251 cm?.

BHafIITh MJIOITY KB, 300paskeHoro Ha KJITYacTOMY marepi
(TMB. PUCYHOK), AKIIIO CTOPOHA KJIITUHKH JopiBHIOE 1.
Pozé’szannsa. 1) Paglyc 30BHIIIHBOrO KOJIA JOPIBHIOE 2, a pasilyc
BHYTPIIITHBOTO KOJIa JTIOPIBHIOE T1aroHaJIl KJIITUHKH, TOOTO J2.

2) Ilomia Kiabllg JOPIBHIOE PI3HUIN ILJIOIIL KPYTiB 13 paglycamMu 2
Ta v/2.

S=4n-2n=2n (om?).

Bionosios. 21 on®.

Tpu miru 3 miamerpom 20 ¢M KOKHA KOIITYIOTH CTLIBKH 3K, CKIJIBKH OTHA IIII[A, JlaMeTp
arol craHoBUTh 40 cMm. dke 3amMoBIIeHHS HOITIbHIIIE?

Pozé’szanna. 1) Pamiyc meniol minm gopisaooe 10 cM, TomMy Ii miora S1 = 1007 cm?2.
Tpu Taxkux mity 0yayTk MaTtu oIty 3001w cm?.

2) Pamiyc O1pbimoi mimu mopiBHioe 20 cM, Tomy ii 1m1o1ma S2 = 4007 cm?2.

Oraxe, DOIIBLHIIIE KYIIyBATH OHY OLIBIILY IIIILY.

Bionosios. JIomIbHINM € 3aMOBJIEHHS Iy 3 giamerpom 40 c.

Mnowa cektopa. Mnowa cermenTa (7—10 xB)

1) Yn poBoamnnoCcA Bam YyTH CNI0BA KCEKTOP» Ta KCETMEHT» Y NOBCAKAEHHOMY XKUTTI?
2) YoMy BaXNMBO 3HATU MJIOLLLY YAaCTMH Kpyra nNpu KOHCTPYHOBAHHI KONICHUX MexaHi3miB?
3) Lo Ha3MBatOTb CEKTOPOM CTaZioHY?

4) Yy BisoMi Bam TaKi TEPMiHU, AK KCEIMEHT PUHKY» Y/ «DaHKIBCbKMI ceKTop»? UM € 3B’A30K
MiX UMMM TepMiHaMM Ta YaCTUHaMM KPYra, AKi MatoTb BiANOBiAHI Ha3BK?

OsHauveHHsI KpyroBOrO CEKTOpa ¥ cerMeHTa, (popMyJIH JJIsT O0UMCIIeHHS IXHIX TIJTOIII I10-

IaHO B TAOJIAILLL.

CexTop Kosxxny 3 vyactuH Kpyra, IM0 3HAXOIWTHCS MIK JTBOMA
(kpyrosuii Horo pajlycaMy pas3oM 13 IMMHU pajlycaMH HA3HBAKOTH
CEeKTOp) cekmopom abo Kpy208UM CEKIMOPOM.

IImomra cexropa, 110 BIAIOBIgAE IIEHTPAJILHOMY KyTY 1°,
2

. 1 .
JIOP1BHIOE , TOOTO %HJIOH_H kpyra. Tomy miorra

o

CeKTOpa, IO BIAMOBIOZATHME IIEHTPAJILHOMY KyTy R°,
2
R

MOKHA 00YHMCINTH 3a (popMyJio: S = ‘n.
CEeKT 360




CermeHnr A Xop/ia Kpyra J1JIUTh KPYT Ha JBl YACTHHU, KOMKHY 3 TKUX

(kpyrosuit pas3oM 13 ITI€I0 XOPJI0I0 HAa3UBAIOTD Ce2Mermom ado Kpyeo-
CermMeHT)
L) H

UM Ce2MEeHMOM.
3 [Lmomy cermenTa MOMKHA OOYHCINTH SKIIO Bl ILJIOIII
BIJIIIOBITHOTO MOMY CEKTOPA BIIHSATHU IIJIONLY TPHUKYTHH-
ka AOB, aKIIo cerMeHT He MICTUTE IIeHTP KpyTra, abo 1I0-
maTty IIoIny TpukyTHuka AOB, SKIIO cerMeHT MICTUTH

nR?
eHTp Kpyra. Tobro: S =
1T, P Kpy ern 360

NF S 08-
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InlocTpaTmeHi npuknanm (5-7 xB)

Y xomo 3 menTtpom O Ta 3 pamiycoM 4 cM BOHUCAJH HPABHJIBHHM BOCBMUKYTHIK
ABCDEFGH (nuB. pucyHOK). 3HANITH IJIOIII CEKTOpPA Ta CEerMeHTa, K1 MICTSTH
nyry AB.

Poszs’azannsa. 1) 3uafigeMo 1eHTPAJbHUNA KYT IPABUJILHOIO C D
360°
BocbMuUKyTHUKA: LAOB = =45°,
B E
2) Sraitnemo oy cexropa AOB:
2 >
_ R n= 16n 45 = 21 (cm?)
T 360 360 ' A F
3) 3HatiieMo IJI0ILy cerMeHTa, SKUM MICTUTD nyry AB:
1 2 H G
S = S = Spaop = 27— 54 4-§ = (2n-442) (ew).
Bionosiov. 21 cm?; (27c — 4\/5) cM?.
JIBa xousa, 3 pamiycamu 1 M KOsKHE, IPOXOIATH Yepea A
IIEHTPH OIWH OIHOI0. SHANMITEH ILJIOILY IIEPETHHY
KPYTiB, 00MeKeHUX IIIMH KOJaMU (IUB. PUCYHOK).
B
Pozé’szanns. 1) OCKITBPKM CTOPOHH TPUKYTHHKIB A

AO,0, ta BO,0, e pagiycaMu pIBHHX KLJI, TO TPH-
KYTHHUKHA — PIBHOCTOPOHHI (IUB. PUCYHOK).
2) Dirypa, miIoILy SKoi IIOTPIOHO 3HAWTH, CKJIama-
€ThCA 3 JBOX PIBHOCTOPOHHIX TpuKyTHHKIB AO O,
ta BO,0, 31 cropoHoo 1 M, Ta YOTHPHOX DPIBHUX
KPYTOBHX CEIMEHTIB, III0 CTATYIOThCS gyraMu 60°.
3) Ilomnry piBHOCTOPOHHBOTO TPUKYTHUKA O0UMCIIH-
a’3 B
Y
1°-V3 3

Tomy SAA0102 = SABOlOz = 1 4

Mo 3a gopmyJio S =

().




nR?

4) I1momy cermeHTa 3HaigeMo 3a dhopMysion S = 260 n—S r40,0, » SBIIKH
3
S = LERCR Y
ce 6 4

5) Omxe, miIoIa MIyKaHol (pirypu JOPIBHIOE:

2.ﬁ+4.(ﬁ_£]:£%_ﬁJ ~ 1,22 (m?).
4 6 4 3 2

Bionosiow. 1,22 m2.

VI. Po3B’a3yBaHHA NnpakTMyHmMx 3aza4. [pynoBa aktuBHicTb (8—10 xB)

flk 51 BupiWIYyIO NEeBHY Npo6nemy?

3anaua 1. Tpu Bexi CTIIBHIKOBOrO 3B I3Ky MOOLIILHOTO OIIEpPaTopa, pasiyc il KOKHOI 3 SKUX
30 KM, po3TalllOBaHl Ha PIBHUHHIM MICIIEBOCTI 1 3HAXOOATHCA Ha Bigcraml 30 KM ogHA
Bl omHOI. 3HAMIITH ILJIOILY MICIIEBOCTI, HA AKi MOOLIBHHUH 3B’SA30K Mae HaWKpaille
IIOKPHUTTS 34 COPUSTINUBUX IMOTOIHUX YMOB (HAMKPAIIUM YBAKAETHCA IIOKPUTTS B 30H1
i ycixX TphoX Besk). BiamoBigh 3amuImiTh 3 TOUHICTIO 10 1 KMmZ.

Poszs’azannsa. 1) Ha pucyHry Tpu Beskl CTLIBHUKOBO-
ro 3B’s13ky mosHaveHl Touxkamu A, B ra C.
IToTpibHO 3HAWTH CHIIBHY YACTUHY TPHOX KPYTIB,
pandlyc koxkHOro 3 asxux mopisHioe 30 000 m. Dirypa,
TLJIOINLY SKOI MU IITYKA€eMO, CKJIaIaeThCS 3 OJTHOTO PiB-
HOCTOPOHHBOI'0 TPUKYTHHKA 31 cTropoHoio 30 000 M
Ta TPHOX PIBHUX CETMEHTIB, IO CTATYIOTHCA AyraMu
60°.
2) Ilo11y p1BHOCTOPOHHBOIO TPUKYTHHUKA O0YUHMCIIH-
a3

T

2
Tomy S, 50 = M ~ 389 711 432 (m?).

MO 3a opmyJio: S =

. R’
4) Ilmomy cermeHTa 3HameMo 3a GopMyI0w S = n—=S pc-

cerMm 360 )
Beigkm S, = 30000° (% —§J ~ 81 540 000 (m2).

5) OTsxe, miroma IyKaHol QIirypu JOPIBHIOE:
389 711 432 + 3 - 81 540 000 = 634 331 432 (m?) ~ 634 (xkMm?).
Bionosios. 634 kM2,

3agava 2. ko mWigpHO 00TATHYTH 3€MHY KYyJIIO CTAJIeBHUM JIPOTOM, AKHMA He PBETHCA 1 He
PO3TATYETHCS, TO SAK TJIMOOKO B 3€MJII0 BPLKETHCS IPIT, AKIIO foro oxoomuti Ha 1°C?
IIpu oxommomsxeni Ha 1°C crasesuit apit ckopouyeThbesa Ha 0,0001 cBoel moBKUHHA. Y Ba-
sKafTe MOBKUHY 3eMJIl 110 ekBaTopy piBHOI 40 000 KM.

Pozeé’snzanna. Bukopucraemo HaOIMKeHe 3HAUEHHS JTOBKUHU 3€MJIl 110 eKBATOPY SK
40 000 000 m.



Brparusmmu 0,0001 cBoel JOBKMHE, JOBKUHA OPOTY CKOpoTuThesd Ha 4 000 M.
Hexaii pagiyc Semii mopisHIoe R, a pagiyc IpoTy Micjsd 0X0JIoMKeHHd R .
40000000 39996000

Tomi: R=————~6369426,7 (M), a R, =—— = 6368789,8 (m).
27 2n

R—-R =636,9 m.
Otxe, Ipu oxosto4KeHH] Bchoro Ha 1° C apiT BpisKeThCca B 3emMutio Ha 636,9 M.
Bionosios. 636,9 M.

VII. ToenyBanbHi Bnpasu. Tpu piBHi cknagnocTi: A, B, C (10 xB)

Pisenb A

1. Ha pucyrky 300paseHo ko0 3 1eHTpoM B Toulll O, TOBKHHA SKOI0 A

50

10.

JIopiBHIOE 64 cM. SHAKIITE JOBKUHY MeHIIol ayru AB koua, sIKimo
ZAOB = 90°. (3H0, 2012 p.).

Ha xorymky, miamerp sikoi 0,6 M, HamoTaHo 30 BUTKIB ApoTy. SHAHTITE JOBKHUHY IPOTY.

BHafIITh JOBKUHY OPOITH IIITYYHOTO CYIIyTHUKA 3€MJI1, SIKII0 BIH PYXA€ThCs 110 KPyTo-
Bl opOiTi Ha Bimcrani 320 kM B moBepxHl 3emuti. Pagiye 3emiri HabImxeHO JOPIBHIOE
6370 xMm.

Axy HaAOIIBINTY KIIBKICTD JIIOAEH MOKHA PO3CATUTH 3a KPYIJIUM CTOJIOM 13 pajiycom
1 M, AKIINO Ha KOMKHY JIIOIUHY Tpeba po3paxyBaTh He MeHII Blg 60 cM JOBKHUHU IIHOTO
crosa?

Cramion mae hopMy HPSIMOKYTHHUKA, HA MPOTUJIEKHNX MEHIIINX CTOPOHAX SKOTO II00Yy-
IoBaHO ABa miBkoJa. JloBxmHa 01roBol JOPLKKM HABKOJIO IILOT0 11011 mopiBHIoe 400 M.
SHAWITh MMUPUHY CTALIOHY, SKIIO HPAMOIIHIMHI JUISHKHN 1€l goplskku (O1IbIIl CTO-
POHI IPAMOKYTHHKA) MAOTh JOBxRUHY 100 M.

3HaNIITE IJIOILY IIMPKOBOI apeHu, JOBKIHA Koja Kol 41 M.

Kateru mpsaMOKyTHOTrO TPHKYTHHUKA JOPIBHIOIOTE 6 ¢M 1 8 cM. 3HANIITH ILJIOII KPYTIB,
BITMCAHOTO Ta OITMCAHOTO HABKOJIO I[HOT0 TPUKYTHUKA.

SHAUITH ILJIOILY KIJIbIIA, 00MEKEeHOr0 KOHIIEHTPUYHNMH KOJaMHK 3 pajlycaMHu 5 cMm
110 cMm.

3HaMITE ILIOILY CEKTOpAa Ta ILJIOILY CerMeHTa Kpyra 3 pamiycoMm 18 cM, AKIIo IXHs ayra
MICTHUTD:

1) 30°; 2) 60°; 3) 210°; 4) 270°.

I3 kBagpaTHOTO JIKICTA KEePCTl BUPI3aaIu KPYT 13 HAMOLIBIIIO0 MOKJINBOIO ILI0IIel0. AKy
YACTHHY BIJ IILOT'0 JINCTA CTAHOBJISATH BIIXOIM?

Pisenn B

SHaUITL JOBXKUHY KO0JIA, OIKMCAHOI0 HABKOJIO HPAMOKYTHHKA, CTOPOHH SIKOT'O JOPIB-
HIOIOTH 33 ¢M 1 56 cMm.

10
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CropoHa IpaBUILHOIO TPUKYTHUKA JOPIBHIOE 18 cM. SHAMIITEH JOBMKUHN K1JI TA ILJIOIII]
KPYTIB, OIIMCAHOTO HABKOJIO TPUKYTHHUKA Ta BIIMCAHOIO B TPUKYTHUK.

3 TouHicTIO 10 1 MM 3HAWIITEH JOBKKUHU KL, 300paskeHnX
HA KJITYACTOMY IIAIlepl, SKIIO CTOPOHA KJIITUHKHK IOPIB-
Hio€ 1 ¢cM (IHB. PUCYHOK).

Banrasx magriMaoTs 3a gormomorooo 0oka. Ha saxky BucoTy migHIMETHCS BaHTaMK 34 Bi-
ciM 00epTiB OJIOKA, AKIIO Horo giamerp mopiBHioe 150 mm?

JIB1 BomomrpoBigH1 TPYOH 3 JlaMeTpoM mo 12 ¢cM KOKHA HOTPIOHO 3aMIHHTH OTHIEI TPY-
0010 Ti€ei camol IIpPomycKHOI 3gaTHOCTI. BusHauTe miamerp 1€l TpyOmn.

[Totar ime 31 mBuakicTio 90 km/Toa. CKlIBKM 00epTiB 3a 1 XBHJIMHY POOUTH KOJIECO II0-
TAra, AKIIO0 JlamMerp koseca 95 cm?

Karter mpsaMokyTHOTO TPUKYTHUKA JIOPIBHIOE @, a IPUJIETJINI TOCTPUHN KyT — . 3HA-
JITH IJIOILY Kpyra, 00MesKeHOro KOJIOM, OIIMCAHNUM HAaBKOJIO IILOI0 TPUKYTHHKA.

Ha croponax mpssMOKyTHOTO TPUKYTHHKA, K Ha JlaMeTpax, IT00yI0BaHO TPH IIIBKPY-
ru. JloBemiTh, 10 IJI0IA HANO1/IBIITOTO 3 HIBKPYTIB JOPIBHIOE CyMI ILJIOII JTBOX 1HIITHX.
BuaiiaiTh pajgiyc Kpyra, SKIMo IJI0IA CeKTopa Iboro Kpyra gopiBHioe 200 cm?, a Bij-
THOBIIHUM ITEHTPAJIbHUMN KYT CTAHOBUTH 36°.

Y xpyai 3 paaiycom R mmpoBejieHO OBl ITapajebHl XOPIH, KOKHA 3 IKUX CTATYE AYTY
60°. 3HANIIT ILJIOILY YaCTUHU KPyra, IO MICTUTHCSI M1 XOPIaMH.

Pisennb C

Ha xBagpaTHi#i kaxeJapHIHN ILTUTII 300PAKEHO «MICAIL» (IUB. PHU-
CYHOK). 3HAHITh 3 TOUHICTIO 70 1 ¢M HOTO IIepuMeTp, SAKIIO IyTH,
SIK1 YTBOPIOIOTH «MICAIIB» € IyraMH K0JIa, a CTOPOHA ILTUTKHU JOPIB-
HI0€e 10 cm.

Kpyria BanbHuIS cKiIamaeTbesa 13 26 cTaabHUX KYyJIBOK, JIia-
MeTpu akux 1mo 10 mm. S3HAHMITE pajiyc BHYTPIITHBOTO KPyra
BaJILHUII, SIKIIO0 BOHA BUTOTOBJIEHA 31 CTAJIl TOBIIHMHOIO 2 MM,
a BlIcTaHl MIK iI CyClOHIMHU KyJIbKaMHU JOPIBHIOITH IXHIM pa-
miycam (ITHB. PUCYHOK).

HaBrosio mmpaBuMIBHOTO n-KyTHHUKA 31 CTOPOHOI @ OIMHMCAHO KOJIO 1 B HHOTO BITMCAHO
koJ10. JloBemiTh, 1110 IJIOIIA K1JIBILH, OOMEKEeHOro IIMMH KOJIaMHU, He 3aJIeKUTh BlJI YKC-
Ja n.
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3HafIITh IJIOILY CHLIBHOI YacTUHU Kpyra 3 miamerpoMm AB 1 tpukytuuka ABC, akiio
AB=BC=AC=a.

Yepes cepequuy Ayry HIBKPYTa IPOBEJIH IPSIMY, KA BIITHHAE Bl HHOI0 TPETUHY ILJIO-
mrl. Y SKOMy BITHOIIIEHHI I IIPAMAa JLINTH JlaMeTp miBKpyra?

CropoHu TPUKYTHHEKA JOPIBHIOTE 17 cM, 25 cm 1 28 cm. Kosto 3 mienTpom Ha HaMO1/Ib-
LI CTOPOH] TPUKYTHHUKA JOTUKAETHCS 10 IBOX 1HINKMX CTOPIH. SHAMIITH ILJIOILY Kpyra,
00MEsKeHOr0 IIMM KOJIOM.

Koo miyiuTh KOKHY CTOPOHY PIBHOCTOPOHHBLOIO TPHUKYTHHKA HA TPH PIBHI YaCTHUHU
3aBMIOBMKKH 110 2 cM. SHAUIITh ILJIOIILY YACTHHH TPUKYTHHKA, IO JIEKHUTH yCePeIHHl
KoJIa.

JlaHo KpyroBuii CeKTOp 13 HeHTpaJILHUM KyToM 60° Ta 3 pamiycom R. 3HANAITH ILI0IILY
Kpyra, BOUCAHOTO Y IIel CEKTOP.

Ha cToponax kBajgpara, Ik Ha JJlaMeTpax, o0y IyBaJIy MIBKOJIA Y BHYTPIITHIN YaCTHUHI
KBagpaTa. SHANIITH ILJIONLY «YOTHUPUIUCHHUKA», 1110 YTBOPUBCS BCEpPEIMHI KBaJpaTa,
SIKIII0 CTOPOHA KBaJipaTa JOPIBHIOE a.

3HafIITh JOBKUHY KOJIA, BITMCAHOTO Y KPYTOBHUU CETMEHT, SIKIIO IIePUMeTp IIhOTO ce-
TMeHTAa JOPIBHIOE a, a Iyra, AKa HOoro CTArye, Mae rpaaycHy mipy 120°.

Pednexkcis (2 xB)

1.

20

30

A posymito, Tk 3HAXOIUTH JTOB:KUHY KPUBOI JIIHII.

| |Tax | | Ille Tpeba moTpeHyBaTHCA | |Hi

i 3Haro, 110 TaKke YHCIIOo T.

| | Tar | | IIle Tpeba moTpeHyBaTHCS | | Hi

A ymiro 3HaxoquTH JOBKHUHY KOJIA.

| | Tar | | IIle Tpeba moTpeHyBaTHCS | | Hi

A 3ua popmyIty 1 SHAXOIMKEHHS JOBKUHI IYTH KOJIA.

| | Tar | | IIle Tpeba moTpeHyBaTHCS | JHi

A MoKy 3HaAXOOUTH IJIOILY Kpyra, SKIIO BIIOMMI HOro pasiyc.

| | Tax | | IIle Tpeba morpeHyBaTHCS | JHi

A ywmiro 3HaX0OUTH ILJIOILY KPYTroBOTO CEKTOpA.

| |Tax || Ille Tpeba moTpeHyBaTUCA | |Hi

A pO3yMiIO, AK 3HAXOJUTH IIJIOILY KPYIroBOI'o CerMeHTa.

| | Tax | | IIle Tpeba morpeHyBaTHCA | JHi

A posymio, Ik BUKOPHCTOBYBATH BUBUYEHY TEMY JIJII PO3B I3yBaHHS 32144 IPAKTHYHO-
0 3MICTY.

| | Tar | |Ille Tpeba moTpeHyBaTHCA | | Hi
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Morknuei TeMm yUHIBCbKMX NPOEKTIB

1. MuemoHIvuHI IpaBuiIa AJIA 3allaM STOBYBAHHSA YHCIIA T.

2. 3agaua mpo KBaapaTypy Kpyra Ta il BILIMB Ha PO3BUTOK MATEMATHKH.
3. 3amaua mpo apbesoc Apximesa.

4, 3apaua npo «cepumkm» ['immoxpara.

5. Memnonia yncaa m.

6. Codismu, 110B’s13aH1 3 00UKMCICHHAM JOBKUHU KOJIA TA ILJIOLIl KPyra.
7. Meronu o0UMCIIEeHHA YUCIIA T.

8. BacrocyBanust popMyJI I BUSHAYEHHS JOBMKUHU KOJIA TA ILIOIII KpyTra Py O0UmcC-
JIEHH] IePUMETPIB Ta ILJIOII PI3HOMAaHITHUX OPHAMEHTIB.

9. JlosskmHA KoJia Ta ILIOINIA KPyra B aCTPOHOMII.

10. Busnauvennsa poamipiB 3eMil 3a JOIIOMOT0I0 (POPMYJIH JOBMKUHU TyTH.
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