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3anponoHoBaHUM 30ipHUK MICTUTH yC1 po3/iau reometpii 10 -11, 3HaHHA
AKUX HEoOXiaH1 Jys yemimHoro ckiaganas 3HO. XapakTepHoio BIACTUBICTIO
30ipHHKA € Te, U0 B HbOMY MOPSA 3 TEOPETUYHUMH BiIOMOCTSIMU HaBENIECHO 1
PO3B’SI3aHO BEJWKY KUIBKICTh PI3HOMAHITHUX 3aBJaHb — BiJl HAUIIPOCTIIINX 10
MIJBUIICHOI CKJIaAHOCTI. Matepian nojaHuil y BUTIISIAI MPE3CHTAIlN, 0 Ja€
3MOry 3HayHO 3aomaauTd 4vac npu miaroroBui g0 3HO Ta 3a0e3meuye
MO>KJIUBICTh YYHSIM CaMOCTIHHO TMOBTOPUTH 1 3aKpIUTH BUBUEHUU paHilie
Matepian. EnekTpoHHi npe3eHTalli 3py4YHO BUKOPUCTOBYBATH 1 HA YPOKaX, BOHU
MIJBUIIYIOTh 1HTEPEC JO 3HaHb Ta MPOIYKTUBHICTh HABYAHHS, MOJICTIIYIOThH
NEpPBUHHE CHOPUUHATTA YYHSMU MaTepially, 3araM’ STOBYBAHHS OMOPHOI
1H(popmarlii Ta ii MOBTOPEHHS, IPUBYAIOTh BUILISATH F'OJIOBHE, BUCIOBIIOBATHUCH
JAKOHIYHO Ta MaT€MAaTHUYHO OOTPYHTOBAHO, CIIPUSIIOTH (HOPMYBAHHIO JIOTIYHOTO
JAHIFO)KKA JTOBEACHHS Ta OJOK-CXEM pO3B’S3aHHA, TO K JONOMAralTh Y
dbopMyBaHHI  AJITOPUTMIYHOIO MHCIICHHS, IO OCOOJMBO HEOOXITHO MpH
cknaganHi 3HO. OkpiM TOro, HasiBHICTh KOHCIEKTIB Yy BUTJIS/I TEMaTUYHUX
€JIEKTPOHHUX TMPE3EHTAllll Ja€ 3MOry OpraHi3oBYBaTH CaMOCTIHHY poOOTy
Y4YHIB 3 MOAIOHOTO BUAy pecypcamu. Ha ypori mynsTUMeniiiHa mpe3eHTarlis
MO>K€ CTaTH HE3aMIHHUM MOMIYHHUKOM BUMTENS: MaTepial BUKJIALY B JIOCTYIHIM
dbopmi TOKa3aHUM Ha ClANAl, 3aTUIIAETHCA TUIBKA JOMOBHUTH MOr0 CBOIMHU
KOMEHTAaPSIMHU.

Jlo KOXHOT TeMH PO3pOOJIeHI TECTH, IO Ja€ MOMJIMBICTD YYHSIM

MIEPEBIPUTH CBIM PIBEHb 3HAHD.

CxXBaJIeHO METOAMYHOIO KOMICI€I0 TPUPOIHHYO-MATEMATUIHOTO IUKITY
JAH3 ““ Ymancekuit [TAJI”
[TpoToxon Ne7 Big 25.02.2020
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Beryn

PesynbraromM BHUBYEHHS MaTEeMaTHKH B CEpPEAHIM MIKOJI € YCHIIIHE
cknaganHs 3HO. Lle 3aBnanHs, 04eBUAHO, CTaBIAThH Mepe o000 BC1 BUYUTENI
matemaTuku. KiHIeBUIl pe3ynbTaT BUBYCHHS NpeaMera Oyae Oarato B oMy
3aJeXaTu K BiJ SKOCTI MEPIIOro MOSCHEHHS BYUTENs, TaK 1 KBali(hikoBaHOTO
MOBTOPEHHS MPOIIEHOT0 MaTepiaiy.

BukopuctanHsM mpe3eHTalild J1a€ MOXKJIUBICTh po30MBATH Martepian Ha
MaJji yacTUHH (OJIOKH, TOpIii, KPOKH) 1 BUBYATH YU TTOBTOPIOBATH MOCTYIIOBO
«KPOK 32 KPOKOM», TaK, 1100 KOXKEH KPOK MOKHa OyJ0 PO3IJISIHYTH JOKJIAJHO.
VY koxkHOMY OJIOLll MaTepialy HABOJUTHCS JIOCTATHS KUIbKICTh MPHUKIIA/IIB.
VYuurenes mnokasye, sfK TpeOa BHKOHYBAaTHM BIPAaBHU, MOJEIIOE CHUTYALIIO.
[IpakTUKy€eThCS KiJIbKapa3oBE MOBEPHEHHS O HAWOUIBIN CKIAIHUX MOMEHTIB,
HOBUX TE€PMIHIB. [10sicHimb KOJICHE C1080 abo He 8xcusatime tozo.

[TinrotoBka no 3HO mnounHaeThCs 3 BUBYEHHS HOBOIO MaTepiainy 1
3aKIHUYETHCSA MOBTOPEHHSM TEOPETUYHOIO MaTepially , paHilie MpouaeHoro, Ta
pPO3B’S3yBaHHSIM BEJIMKOI KUIBKOCTI BIIpaB. YYEHb MOXE 1€ poOOTH SK 3
y4HUTENIEeM , TaK 1 camocTiiiHo. B 000X BHmagkax Ha JOMOMO31 CTaHYTh TapHO
MPOIyMaHi MPE3eHTallll 3 MAaTEMaTHKH.

3a yMOBU BUKOPHCTAHHS TMPE3CHTAIllM KOXXEH Y4YeHb CKJIaJa€ BIACHUU
OTOpPHUN KOHCTIEKT BHBYEHOro wMmatepiany. LluMm mocsraeTbcst BHpILICHHS
[IOHAWMEHINIe JNBOX 3aBAaHb. [lepuie: ydeHb 1IOCh poOuth. BiH HE mpocTo
NacUBHO CIyXa€ BUMTENs, a BioOpakae MmouyTe — BHIALISE 1 Iy’Ke€ KOPOTKO
3aHOTYBA€E T'OJIOBHE, JAOCIIIKYE, IO 3 YOTO BUILUIMBAE 1 K MK COOOIO TOB'sI3aHi
HNOHSTTA, IO AOCHIKYIOThCS. /[[pyee: y4eHb CTBOPIOE BJIACHY CHMBOJIYHY
KapTy, o Oyze cIyryBaTu HOMy OMOPOIO NP BIATBOPEHHI MaTepiany.

To > BiJI3HaYa€ThCS Bipa3y KibKa MepeBar 3a KOMIT'IOTEpHOT MIATPUMKHU
SIK BUBUEHHS HOBOTO MaTepialy Tak 1 MOBTOPEHHS paHillle BUBYEHOTO:

- Y4€Hb CTa€ Cy0'€KTOM HaBUaHHsSI, TOMY ILIO NMPOTrpaMa BUMArae BiJi HbOTO

aKTUBHOTO YIIPABIIIHHS;



- JIETKO JOCATAEThCS PiI3HOPIBHEBA NU(epeHITiallisl HABYaHHS;

- JOCATAEThCS OMTUMAJIBHUM TeMI poOOTH yUHS, TOMY IO KOXKHHUNA y4eHb
BUKOHY€ 1HAMBIAyalbHE 3aBAAHHS, IPALIOIOYH Y CBOEMY TEMIIL;

- 30LIBIIYETHCS KUIBKICTh TPEHYBAJIbHUX 3aB/IaHb;

- BIJCHIIKOBYIOTBCS ~ IOMWJIKHM,  JONYILIEHI  y4YHEM,  HOBTOPHO
BIJIIIPALIbOBYETHCS HEAOCTATHBO 3aCBOEHUI MaTepia;

- poOoTa y4Hs OIIHIOETHCS BiApasy;

- y4uTeNlb MEHIIE BUTPAYa€ yacy Ha IepeBIpKy poOiT;

- IpU poOOTI 3 KOMI'IOTEPOM MPUCYTHIN €IEMEHT TpH, SIKOrO TaK 1HOL

Opakye Ha ypOKax, MiJIBUIIYETbCSI MOTHBALllsl HABYAJIBHOI JIsJIBHOCTI.
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OcHOBHI MOHATTA

crepeoMeTpil
A - TOUKaA,
B C -IpsMa,

ﬂ; ; [TnomMHN IO3HAYAKOTE I'PEIH:I{HMH JIiTEPE.MH' I
a5 F s

[Inomsna, ax reoMeTpiyaHa PIrypa , NOMMPIOETECE
HeoOMexeHO B yoi Domm,

Ha mamonxax § sobpaxarots y BHIIAm




Arciomu crepeomerpil

C1. SIxa 6 He Gyma miommHa iCHYIOTH
TOYKH, AK1 ili HalleKaTh, 1 AK1 iif He
HaJIeKaTh.




C2. SIkmo 1B1 TOYKH TIPAMOL
~ HaJeXaTh IUIONIMHI, TO BC1 TOUKH
 OpAMOi HANEKWUTH I[1H IUIOIIHMHI.

ceAeaBeaiAeaBea =>aca.

. //Bﬂy
A
E; C3. SIkmo Bl IUIOIHHH MalOTh I
7 CIIUILHY TOYKY, TO BOHH L

MIePETHHAKTHCA IO TIPAMIIA, TII0
MPOXOINTh Yepe3 k0 TOUKY.




~4. Yepes Oynp-aKi TpH TOYKH, IIIO HE
neKaTh Ha OJIHIH MpAMIii, MOXKHA
~ IIPOBECTH IUIONIHHY, 1 IO TOTO X

CTEPEOMETPI{
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Teopema mpo icHyBaHHA
MIOIHHE, AKa

Uepes mpaMy 1 TOYKY, WO 1
HE  HaleKHIb,  MOXHa

MPOBECTH IUIOIIMHY, 1 10
TOI'0 3K TIIBKH OIHY.

[ 2

-~ |Teopema mpo icHysamms i
~ - |eTMmEicTE WIOHMERN, WK
 |mpowdIMTE Hepes ABi
| |mpei. me

Uepes npi mpami, mo NMepeTHHAIOTLCH
MOHA NPOBECTH ILIOMMHY , i 0 TOro
K TUIBKH OJHY.
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ILromMHY MOKHA IPOBECTH

. 1) Yepes Gyme-Ax 3 Toarar, mpHe | 2) Yepes npanyi ToMKy, o He
T1 %A TS HA 0JHIH IpAiis JIEHHTE HA Hili;
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- TOYEM TEPETHHY
npamoi DK 3z nonommromo
ABC;

-npamoi CE 3 nnommzoORD
ADB.

TpenyBabHI BIIpaBH

5 Bp Q G
=i :i'P D HasgiTk TOYKH, AKi I1€KATh
A, T B rwomuHax BB:C: iDCC,
S R
S R C
n D
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A Tpenyea/bHI1 BIIpaBH

]
B, C,;
Ha3siTh TOYKY
; i D neperHHy npaMoi MK i
1 ! maoniH ABD.
| K‘"\‘*;n(
S L C
A D
li o ®
t'\_“ TpeHyYBaJIbHI BIIPABH
J 5

E 1) Ha3BiTh ABiI IUIOIMMHH, AKi
MicTaT: npaMy DE.

c 2) Ha3eiTs mpamy mo
AKIH TepeTHHAaIThCH
mwromHA AEF 1 SBC.

3) Ha3BiTh IwIomumHY, AKY
nepeTHHae npaMma SB.
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TpeHysayibH1 BIIpaBH

E
1) Ha3eiTh ABi mIommHH,
Kl MicTaTe npamy EF,

2) HaariTe npamMy mo

i. A AKill epeTHHAIOThCH
i mwromuHu BDE i SAC.
|

3) HazeiTh mnomuHy, AKy
nepetuHac mpama AC.

IIponos#dTe peueHHAa:” I[IpaMa oboB A3K0BO

- e HaNe#MNTh MACIIHHL, AKMO..."

A) BOHa Ma€ 3 TIOIIHHOI Xoda O oOHY CIMABHY
TOUKY;

—1- E) roHa nepeTHHae ILIOMIHHY;

. B) 0Bl TOUKH NpAMOl HANEKATH ILIMOMIIHHI;

i | I') :ogHa TouKa NpsaMol He HANe#HTh

|

TITOIIHH].
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TpeHyBasibH1 BIIpaBH

- * TInOmMHH ¢ 1 § NepeTHHAITLCH
- 1o npAMiii a. CKinkKH icHye

. MPAMHEX, BIIMIHHEX Bil a, AKi
L HaeXAaTh 9K IUTOIHHI o, TaK i
mnonH B?

— a) beamia; ©) OB B) TpM;T) OOMA; 1) KOMHOL

TpeHYBATEHI BIIPaBH

. . HMaxo Tetpaenp SABC.
= ‘ 1. flKa mnoniMHA NPOXOOHTE

: M yepes Touky M imnpamy AC?
-1 2, Y AKHX IUT0IIHHAX JeXHTh
4 npama BC?
3. ¥ axi# Touni npama BM
T £ NepeTHHaE IVIOIHHY rpax ABC?
' 4. Ilo aKiH NpAMil NepeTHHAITLCA
II0ONIHHA, AKA MICTHTE TOYKH M,
A, C, 1 mnomuHa rpaHi ASC?

L]
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Y axoMy 3 BMTIanKE, 300paKeHHX Ha
MaNOHKAX, MOXKHa ITodyayeaTH Dinkme
OnHiEl MIOmMHK?

Cepen noaaHux TBepPIKEeHb YKAKITE
xuGHe.

A Uepes npanay 1 TOWKY, AKE HE Ie#HTH HA HIfl, MOXEH [IPOESCTH
TUTONHHY 1 G0 TOTO 3 TIBEHN OFHY;

EB Amwo gei pisHi NMOOUDMER MAMOTh CIHAEHY TOUKY, TO EBOHH
TepeTHHAKTHCA TT0 IIPAMIF, 110 IPOXOOHTE Uepes LEG TOWKY;

B mxmmo gei TowEM mpAnMol HAMEXEMTH ITONMHL, TO BCA IIPAMA
HAMS#ITE TOTOTITIE;

I' w=epes TpH TOWEIL AKI He Je#aTh Ha OOHIT IpAawifl, MO&HI
M OESCTH ITIOUNMHY 1 00 TOTO 3 TUTBIM OOEY.

A depes mpAny i TOUKY, AKA [IeHTH HA Hil, MOXHA IpOESCTH
TUTONHHY 1 G0 TOTO 3 TIMBEH OFHY-

17



Pose’s:xu camocTiiHED

1. Ha prcynky 300paseno NpAMOKYTHHI napatenening
ABCDA,B,C,Dy. Aka 3 naBeJeHIX NPAMIAX JSHNTE B 0HINT U1ommmi

3 mpasioso CCy

= B! L [

Lo

N AB M| dlﬂ'] BD Ad)

2.7V mpocTopi samano opAMy &l TouEy A, N0 He HAMEHHTE Il TpAMIE.
CriTBEH ICHYE PISHHE UTOMIHE, AKi IPOX0IATE 9epes TOURY A 1 2 MarTh
COUTBHEE TOTOE 3 67

—1] A b B I a
[ EOTHOL JHIIE OIHZ JTHIE TEL THIIE TR Gezmy
AoBegiTe
=1 Iei pizHi npami
—+ NEePEeTHHAIOTLCA B TOUI A,

JaHi mpsAMi i He
1 NIPOXOJATE Yepe3 TOUKY A,
=" JIEZKATE B OJIHIH IJIOIIHHI.

[ a JoBenits, 110 Bci mpsaMi,
/ AKi IepeTHHAaIOTL 00HRI

18



ITapaJeJbHICTh NPAMHX Ta
ILIOIMH Y IPOCTOPi

TH3 Vaarcssmin [LAT”
Busnamag marematase: Fonecaus [C.

FHEHEAC i MICM




(o3HarAMrmvioOl D CT (ozHamAanapaEwEocTI | ( Teopery@APO iCHVEAHHA

TIPANITE) TTPANITY) TIPANIDT, TTAPA e TRHOT
ZaHII)

Axmo ogpanpaMa

FIeKHTD V JedAKi Ilei npaMi, napanesai | 1epes 0y Ib-AKy TOUKY

IIIONIHH], a APy Ta TPeTIi, NaparebHi OpOCTORY, MO He

HepeTHHAECI M1 cODO. TIeXHTE Ha JaHIH

I/IOIIMHY B TO9IH, Mo TpAMIiE, MOXKHA

HE HATIeKHTh NepIni HUpOBSCTRUPAMY,

TpAMIi, TO TaK JEBi napanerbHy JaHlH, 110

TOT0 X TULEH OJHY.

IPAMI MEMOO1KHI.

ceaqanNa=AAect=> |a//cel/c=>als

Teopewa ( mpo mepeTHE WTOMEAR

Uepes pBi  mapanemmi  mpmvi MapAnensEIME TpAvEwE). Axmoe ogga 3
: OB DApANeNbHER NPAMET DEpeTHHAE

MO#HA NPOBECTH NAOLIHY, 1 A0 | | mrommHy, TO 1 GPYTA IPAMA NEPETHHAE

TOTD 3 TIRKH OOHY. IH0 TUIOMIHEY.
7
/
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Npsmai nnowmHa B npocTopi|

He Mawonb cHiabHLUX
mowox (

a (a//a)

bHL)

Ipamaaewaoms y
{_Mmmmfﬂmw ‘ mmgmwquj
ana=A a

{osnara napanersnocmi npaMot i
MTOUUHL)

Swmo npama , 2Ka He NEKHUTE ¥
TIIOmMMHL, NapanenkHa IKi-Hebys
TIPAMET i€l TUIOMMHM, TO BOHA
TapaneIbHa i CaMiil TIIOmMHL

Teopema ( obeprena do osnaru
napareasrHocmi npAMol | nrowuny),
Srmo maHa npama napanenbHa
TUIOMMHL, TO B I MrommHi
3HAHAETHCA MPAMA, NapanenskHa
OaHE TTPAMIH.

>
)

bia aea=> bhila

bilm aca==>alb
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Hacaiéor Axamo npaMa

mapanekHa INoUREL To 4epes

VOB~ SKY TOMKY 1€l TMOLRER

M OEHS I!JDEE-‘E“I'H TPAMY,

DapanenbHy Namil 1 0o TOro &

TULKH OMIHY.

Axuro MIOLTHMHA MPOXOOHTE Yepes
MpAMY, NapaneasHy ApYTii
TUIOIIHH, i MepeTHHACTLCA 3 LHEH
TNOIIHHOK, TO MPAMA It MepeTHHY

o
[}

bef blafNa=a=>allb

o AN

|
| «fpg=a
I B

7N
%

I
I
I
-
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JIB1 IUTOIIMHH Y IIPOCTOPI HA3UBAIOTHCSA
napajielbHIMH, SKIIIO BOHH HE MalOTh
CIIUTBHUX TOYOK.

o s
()

Teopema 1.038aKa napaneanHoCTI
IO HH

ane,aea,8€a,
=" o I.'I.' ﬁ

a .-"III.-"IlIu"-’ 8 ;'"llf"ll 8,0€ ﬂ; 8B€ ﬂ

* Axmo aBi npami, axi
NepeTHHAaTLCH, OJHIE]

IIONIHHH BiATIORITHO
napajienabHi JBOM IPAMHM a
!

APYyTOl ITONHHH, TO Iii

IUTOIIHHH ITapaesbHi. / }< /
-7
8

23




Teopema 2 ( po iICHYBaHHA IUIOMIMHH,
napanenbHoi naHiii). Yepes TOUKY mosa JaHOK
IUIOLNIHHOK MOHA NMPOBECTH IUIOLIHHY,
napanenbHy AaHiii, 1 JO TOrO & TUIBKH OIHY.

yoae
Y 4 |3

1) [IBi IUIONIMHYA MapaelIbHi
. o || B
B AB - ciutbHAM
IEePICHIUKYILIP
rrommH o 1 3
°A
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BiiacTHBOCTI napajieJIibHUX

VIO HH
a// AR/ /AL,

" a//B, yNo=a, . . SAN e ATE,
ITapaneavui yB=e  =>alls Ilapanennui POAB. A >
NACHIHNY IJIOMHHH, v/
2ic:mow‘:fnomu’:ww ] . e o
1O NApaANEALHHX A 7. ¢ DARSSUILAL HPENY
PAMHX. - BIATHHAKTH Bm‘

HHX NapajieJibHl
BUIPI3KH.

Yepes koxuy 3
JABOX MHMODIKHHX
NPAMMX TPOXOHTD
€INHA TUIONHHA,
napaneasHa apyriit
MHMOGLKHIT
npaMii, npuyomy
101 2B} TUIOIHHM
napaieabHi.

Axmo a *blacallh,
befllamoal|p

[1e BasknIMBO MaM’ATATH:

1. Ipsma, wo

2, ITaowguma, axa
nepemumae odmy 3

nepemuHae ooxy 3 @
daox napaeasHux ” JEOX NAPAACALHLUX
TLAGLLLH, NpAMLY, ] B
dpyay naowumy. v dpyay npamy. it
3. Hsi 4. Axugo dai navugru /
i b, o A
RAGUNY, H{ﬂ .ﬂmpcrlrﬂpaua, Lo v L7 \K
napanenbii npoxodums wepes
mpemiil, D mowxy odwiel P
3 TFRECALLYLIMER 1
napaneabH. napaieabia dpyaii, Y
L L P D AEwmn §f danil e
Alr nAGUUN. N
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TpenyBasnsid Bupya e

1) ITlo moxxHa ckazaTH PO
pO3MilleHHA NPAMHUX
BiJIHOCHO ILTOIIHHH a?

A
L
a
I / 2) Illo Mok Ha cKasaTH IIPo

POo3MillleHHA TOYKH A?

3) Ak poaMillleHi NIpAMi ogHa
BiTHOCHO JpyT01?

Ha pucyHky 300paxeHo ky0. Touxku M i N Hanexarhb
BIATIOBINHO peOpaMm AAL 1 AB. SIKHUM € B3acMHe

PO3MINIEHHS MPAMHX :

1) ABi MN;
2) BB1i1 MN;
3) Ci1A11 AB;
4) C1A11 B By;
5) CiBi AB;

6) CiBiBBi;
7) Ai1D1 1 MN;
8) CiA1i Ailn?

26




Uu npaRuiIbHI TREPIKEHHA?

1) i npaMi B npocTopi abo napanensHi, a0 NepeTHHAKTLCA.

2) AKmo ABi OpAMi He NePeTHHAKTLCA, TO BOHH He JIeKaTh B OJHI
IUTOIIHEL.

2) AKImo OBl OpAMi JIeaTs B OJHIH IUTOMIHE], TO BOHH He
MHEMOO1XHI.

TpeHyBankHI BNPaBW

IIpaMa ¢ i IIOIMHHEA O Dapajie/ibHi.
CRUIBKH TOYOK NPAMOI @ HATEKHTE
IJIOMHHI a?

{ * a) onma;
*0) nBi;
. * &) Deamir;
/ *T) JKONHOL
s
2
|
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TpeHyBANLHI BOPABKA

InomiHa TPOXOOHTE YePes OOHY i3 JBOX IMapanenbHHX
NPAMHX | He TPOXOONTE Yepes iHImy,

Ax posminieni niowqunai opyza npana?
* a) mapanienbHi;

* §) MpAMa NepeTHHAE TUIOIIHHY;
* B) IHIIA BiATOBIAR;

TpeHyEaNEHI BNpAaRK

IIpama g mapanenpHa 10 TUIOIHHK o. UH iCHYe Y
TUIOIHHI ¢ TIpAMa, He mapanenbHa 10 npamoi a?

*a) TaK;
*6) Hi;
* B) iHIIA BIATIOBIAE.
Hodyvayi maToHOK.

ia

i Hu.,u]u a ==l a

Yy, — 451 Vi
/ bhea bna, ==>a g
AN “‘
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Jamauil Ha MOJIeJII0BaHHA

Jamaua 1.

ITpami AB 1 CD napanenpHi. Uu MOKyTe OyTH
MuMOOLEHUMH IpAMi AC 1 BD? A 4H MOXKYTB
BOHH TIE€PETHHATHCH?

Jagaua 2.

ITpami AB i CD mumobikHi. Yn MOXKYTB
oyru napanensHUMHA npaMi AC i BD? A um
MO3KYTh BOHH NePEeTHHATHCH?

TpeHyBanEHI BNPaBKW

TIpAMa g i IOMMHEA o MaloTh
OHY CIIUIBHY TO4KY. Ske
B3aEMHE PO3MIlIEHHA TIPAMOI a
1 IomMHHA o?

\a
\ L a:l HP.HMHHEIPETHHHEILH QITEEY;
:“ + ) mpAMa ek HTh ¥ IO HHHI;
(- \ * B) pAMa Haparie/ksa

TTOTHHI,

29




TpeHyBEaANEHI BENPABKA

Inonpsm a 1 P nepeTHHEAOTHCH

no npaMii ¢. YV nnonmsi o NpoBeAeHO
npaMV @, 9Ka HapanenbHa DpaMiil c.
fAKe B3a€MHE pO3MIleHHEd NpaMoOl @

1| mnomEEn p?

Yomy?

-

B

* a) MpAMA @ NEPETHHAE MIOmMHY f;
¢ * ©) mpama a NeXNTE ¥ TUIOmMHI fi;
AN * B) MpaMa g NapanelbHa MLIomHHi p,

TpeHyeankHI BENpaBEW

OcHoea AD tpaneiiit ABCD me:XHT: Ha IIONIHHI O,
a ocHoea BC He IeXHThH HA Hiil.

Sk poswmiiiieHa npaMa BC BiIHOCHO IAOMIHHH o7

B C

*a) NepeTHHAE mIONmEY, 0 7 T
* 0) mapanenbHa NIOIIHHI]
* B) IeKHTh HA TUIOLIHE].
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TpeHyBANEHI BNpaBW
IInomHHH o i f NepeTHHAKTLCH 110 NIPAMIN &,

ITpsAMa @ NesKUTh ¥ IUIOMIHHI ¢ 1 IePEeTHHAE
MPAMY € B TOUIT A,

Ax poaviweni npava a i niowuna p?

a * a) MepeTHHANTHCA;
* §) napanensHL
*E) iHma BiITOBiNE;

TpeHyeankeHi BENPaEW

Touka M He JIeXKHTh YV ITOIMHHI TPHKYTHHKA ABC,
KL- cepenHd miHig TpHKYTHHKa AMC.,

SHAUMU HA MATIOHKY NI0MURY, AKd
napaiensia 0o KL.
M




TpeHyeansHi BNpaeu

SIKIIo Bl MIOIMHHH HE MAIOTh KOTHOI
CIIUTRHOI TOYKH, TO BOHH. ..

*A) NEPETHHAIOTHCH;
b) napanensHi;

*B) CIBnagawTh,;
*I") iHIIa BIATIOBIIE.

TpeHyBaNEHI BNPAEK

3anmuImnTe ycl mapu MEMOODKHIX

MPAMHX, IK1 MICTATh MapalellbHi
nnomuEn AA.DD 1 BB.CC.

BE. Cs

Aa

(]
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TpeHyBANLHI BNPABK

Jdei mapaneneHi IHOmMMHHE o 1 P
NepeTHHAIOTLCH CTOPOHAMH KyTa
ABC y tourkax DE i DiE: Bimnomigno. Sk
postamorai nmpami DE i DiE1 ?

*a) mepeTHHAaIOTHCH;

7\ 3 *0) mapanensHi;
/}uE / *B) MHMODiXKHi;
/

\ *T) iHIIAa BiINOBib.

sy

ATH C

Mipkyemo pasom

Bigpinox AF He nmepeTHHAs MIOWHHY o. Yeped KHIN Bifpiska i foro
cepemmy - Toukxy O, mpoBegeHo mapamedbHi MOpaEni, N0 NepeTHHAHTh
mnonmHY o B Toukax Al, Bl i 01 eignorigHo.

1) Joeepite, mo Towsat Al Bl i C1 nemxats Ha OFHIN ITpaniil.
2) 3uaitpite CC1 mauo AAL=6 cym, BB1 = 10 cu.

Foze azaquus \
1) Ilposenemo nnounmy f wepes npav AAL ]
i BB1. a
Broa=A4B,. Al c1 Bl

CC1 = fi romy, mo CC1l AA1 1 CC1 | BB C1 e AiBa.
2) AAIBIB — tpanewia, CC1 — cepensa ninia Tpanewi.

A4 +BB . 810

CC, = =8(en).
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Mipkvemo pazom

IInomuEa o napanensHa cTOpoHI AB piBHOCTOPOHHBOTO
TpHKYTHHKa ABC 1 nepetunae foro cropors y Toukax M i K.
M — cepenura AC. 3HafiTH BiCTaHR Mi¥ TOYKAMH NepeTHHY
TPHKYTHHKA 3 IUIONIHHOK 0, SKINO CTOPOHA TPHKYTHHKA
nopisaIOE 20 cM.

C Pose’ waamma

IMnonpma o/ AB 1 M — cepemma cropormt AC,
o K — cepemma — cepemuna croporm BC. To =

ME — cepepmn muia TprocyTHima ABC, oTse,
a EOHA OOpIEHIOE MOMOEIEL cToporn AB.
/ BpamoEyirnt, o CTOPOHA TPHEY THHEKR JOopiEHIOE
A B 20 cra, To ME = 10 o

Bigmoeime: 10 cu

Po3p’s:xu 3amauy

= Toura M He HATSWHWTE TUTOIITIE
tpaneni ABCD. Hoeemm, mo
AB mapanensha mmonnm MDC.

M
l.\‘
™
B e

A
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Po3B’s:xu 3apauy

* [InoumHa p napanemeHa cTopor BC
TpukyTHIKa ABC i nepeTiHae cTopoHH
AB 1a AC v Touka Ki L einnozginso.
3naiiTh cTopory AC, srmo BCKL =
3:1, AL=12 cm.

Po3p’mxu 3amagdy

¥ ky6i ABCDA1B1C1D1 uepe3 pepmuau A,Ci
D1 mporeneHo wromuHY. AKa 3 yKazaHHX
MPAMHX JIeKaTh V il IUIOMMHI?

]

AA CD CC: | AG CC
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Po3B’oxrH 3agaqy

1) ¥V mpoctopd 3anano napanemsHi mpand m i v - Ak 3 HaBeneHIm
TEEPKEHD € MPAEHIBHIMIT

I lcwye muonmsHa, mo MICTHTE OOMOEL TTpAnG mi M.
I Icwye mpama, mo NepeTiHae obMOE] mpan m i x .
II. Iewye Touka, M0 HAME®ITh oboMIpAN M i M.

A B B T I

meme [ mame I | meme T2 110 mem T0E mermz [ra Il

2) Towsm B i C newats Ha mpamifl, mo napanemsHa mpamiil o Crimsa ickye
TUIONTHH, AK NapaneTbhii Mpamidl @1 npoxoasTe vepes rouss B 1 C7

A B E T I

EomHoD MM ONHZ MM TE AHIE TPH Dezmiy
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I T 1T

.

|1 |
|

I

[TepreH UKy IAPHICTD PAMKX
1 IUTOIITUH

Ilpam1 y mpocTop: | ——
* TApAJieNbHI;
* MiMOG1KHI,
O3HaueHHA NepIeHINKYISIPHIX
TIPAMHX

* IBi IpAM1 Ha3HBAKOTh

TNEPNEHANKYIAPHIMH, AKIIO
KYT Mix HHMH JopiBHIOE 90",
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* SIKuIo npsMa neprieHIMKyISpHa
110 OIHI€] 3 IBOX MapaTeTbHIX
TIPSMHUX, TO BOHA
TIepeHINKYTIApHA i 10 ApyTol
IpaMOi.

Hepes mOBITEHY TOUKY IIPEMOi
Y IPOCTOPi MOXKHA ITPOBECTH
Oearmivu mpaMuX,
TIePIIeHIVKYISPHIIX 10 JaHOi.

movex (
a ( a/’a)

Mepemunaomuses

38




O3HaveHHA NepneHIHKYISPHOCT
npsiMO] i IVIOMHHH

|

.lpiMa  HasuBAaeThCd |

| IIOMKEH, SKI0 Bora |

. TIEPETHHAE L0 ILIOMHHY i |
| mepreHANKYISpHA 10

| KOKHOI IPAMOT, fKa |

JIeKHTH ¥ TIIOMHHI 1 |

|

| MpOX0AHTb Hepe3 TOUKY

Oznaka nepneHIHKYISpHOCTI
HpAMO] 1 IVIOIMHHH

a * SIkmo mpAMa, fKa NEpeTHHAE
IUIOIHHY, NepNeHIHKYAAPHA
o0 JBOX NpAMHX  Hiel

X IUIONIHHK, IO TIPOXOMATh
[ A A : yepes TOYKY NEpeTHHY, TO

TINOHIHHH.

| | BOHAa MePNeHIHKYAApHA JI0
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Hacaigka 3 03HAKH HePOEHIAKYIIPHOCTI
npamol i II0mMARNE

| + 1llpama, nepnennuxymapxa + 2llpama,
110 JIBOX TIPAMMY, MO TEPTEHANKYIAPHA 10
- TEPETHHAIOTHCA , TIOMMHMY,
TEPEHANKIAPHA 10 TEPNEHANKYIAPHA 10
TIIOMMHH, MO MPOXOANTE Oyme-ax0i Tpamol, mo
T yepes Ui Ipami NEXUTH Y Uil TAOMmHHI,
3 Slxmo mpama nepnenaMKyIApHa
! 70 ABOX CTOPH TPHKYTHHKA, TO

- BOHA [IEPIIEHINKWIEPH | 10 |
ﬂ TpeThOl HOro CTOPOHH, I

$B1acTHBOCTI IEPNEHIUKY/IAPHHUX IPAMO]

Y 1 IVIOIITHHHA
-+
* L.T. flkmo omna 3 aBOX + 2. T. Jlei mpsami,

| napanenbHHUX IPAMHX Hepﬂe]mjp]{i hi (1)
HICPICHRHIERER B OIHi€] TUIOMINHI,
IOMEY, T0 1 Apyra napanenkHi

| npAMa NepreHAHKYIApHa | ‘
o 110 1i€] ITOMMUHH.
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flepnenaRKyAApoM, ONYILEHHM 3 JaHOi TOYKH Ha

S JaHy NAOILMHY, HA3HWBAIOTE BIAPI0OK IIpAMOi,

. [epHeHAUKYASpHO] [0 MAOLIMHH, L0 MICTHTRCH MIXK
. IAHOK TOYKOIO 1 ACLIHHOI,

|
T A alo‘:l‘ =»AC 1 a.
| ACe

° e AC -nepneHuKy/Isp.
c | KiHenp nepneHauKyAspa,
| |

SIKHH A€KHTB Y IAOLIHHI,
ToOTO TOouKa C, Ha3HBacThCA

OCHOBOIO IlepIeHAHKYASpa.

_ JloB3XHHY NepIeHANKYASpa, ONYIIEHOTO0 3 IaHO]
¥ TOYKH Ha TIAOIMHY, HA3UBAIOTEL @idCMaHHIo 6id yiel |
mouxu 0o NOWUHU .

A AC -nepneHAuKyasp;
& | AC - BijcTaHb BiA
la TOYKH A /10 IOIMHH Q.
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¢ Tloxinoro, POBENEHOIO 3 JAHOT TOYKH 0 JAHOI MIOIIHHH,
~ Ha3MBAWOTh Oymb-AKWil BiOpi30K, AKHHA CHOmydae NaHy
r - TOHKY 3 TOUKOIO TUIONIHHH 1 HE € NEPNEHIUKWIAPOM.

A AC — IIepIIeHTHKYIA;
= AB - noxmna;
Y @,/ Kinep noxiunoi, kil JeKuTh y
B | (/ TUIONIHH], HA3HBAETECA OCHOBOI
| ™ noxHAoL

Touka B — ocHOBA mOXHI0L

- Binpisox, wio 3'elHye OCHOBH NepNEHAMKyASpa i
I MOXHAOI, TIPOBENEHHX 3 onHiel 1 Tei camoi TOYKH,
Ei Ha3MBacTLECH MPOEKIli€r0 MOXHAOIL.
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Axmo 3 oxHiEl TOUKH, B3ATO] 103a IIOMIIHOLO,

=7 MPOBEJIeHO 710 i€l  IUIONIIHK NePHeHIHKYAID
: i moXmIi, TO:
+ 1) mpoekiii piBHUX
A TOXHJIHX PiBHi;
A + 2) 3 JBOX IOXH/IHX
6inbIma Ta, MpoeKIid
y AKoi binsmma;
i * 3) mepneHAUKYIAD
KOPOTIIHH 32 OyZb-2KY
TOXHJIY.

o

TpeHyBanbHi Bpasn
YcTaHOBITS BiZMOBIZTHICTE MK YMOBOIO

o TBepI:KeHHH (1-4) Ta Horo BHCHOBKOM (A- 1) Tak,
mo6 YTBOPHIIOCH iCTHHHE TBeP/IKeHHS,
« 1. flkmo 3 Toukw « A)GinemanoxinaMae Gismy
TpoBeJIeHo B piBHi TIDOEKILHO;
TIOXHIT, TO « B) BinsmanoxinaMae Menmy
« 2. flkmo 3 TouKHE MpoBeneH TPOEKIIIK);
ZBi pisHi noXu, To + B) Bonm MaioTs piesi npoexu;
« 3.fKmo 3 TouKH « T Bonm 30irawoTses;
b A i « ) noxuna fimmasix
gzpueunmwnﬂp BOLKLY, npoekui moxmal,
« 4. fxmo 3 TouKH A/ B B |T |2
TIpOBENIEHO [iBa 1
TIepIe THKYTIAPH, TO 2
3
4
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i

| |8

|

-,
i

B

N

3HaHJiTe JOBXHHY IIOXHAOI,

AKIIO

JOBXHHA IepHEeHANKyAsipa JOpPIBHIOE
6 cM, a IIPOEKIIil ITOXHAO] Ha IAOLIMHY —

8cM,

3 AABC: AB*=AC? + BC?;
AB=VAC? + BC?;
AB=V6? + 82=y/36 + 64 =
=100 = 10(cm).

AB = 10 cm™.

3HaHITh JOBXKHHY NEPIEHAHKYAIPA,
SKIIO JOBXKHHA IT0XHAOI CTAHOBHTB 17 CM,
a 1i mpoeK1ii Ha MAOLMHY — 15 cM.

2

3 AABC: AC?=AB? - BC?;
AC=VAB? - BC?;

J ,
9/ (7 AC=V17% - 152=
L V289 - 225=64=8(cwm).

AC = 8 cm.
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~ 3 TOYKM [0 TUIOIMHH TIPOBeleHO TepreHAuKynap AOQ
1 moxuny AB. 3anoBHiTh Tabnuino, BUKOPHCTOBYHOYH HaBeleH B

Po3s's#M 3anavy caMocTinHO

~ Hill JaH:
A
A0 BO AB
Jﬁﬂl 1m
1em M
0 B Viem V7 M

Teopema 1po Tpu nepneHAUKYAAPH

TIpAMa, MpoBe/leHa Ha TUIOMIMH] NEPNIeHHKYIAPHO 10
TpoeKLii moxmnol, nepneHIMKYNApHA 20 16l moxmnol
I hHeenaxu, AKWO TpAMA HA  IUTOLIMHI
NepreHIUKyISpHA 10  NOXWIOL, TO  BOHA

|mepmeHpukynspra 1 g0 fi mpoekuil

Touxa, piBHOBIga/IeHa BiJ CTOPIH MHOTOKYTHHKA

| TLI0OTHHH MHOTOKYTHHKE, TO KOXHA TOYKA

| MHOTOKY THHEKA,

SIxmo dvepes UEHTP KoJa, BIMCAHOMO B
MHOTOKYTHHE, IPOBEZIEHO NEPUEHTHKYAAD 10

NepneHAHKYAApa pIBHOBiNNANeHa Bin cTopiH
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TpeHyBanLHI ENpagu

Mo mnouyinu keazipata ABCD npoeesieHO
HepleHANKYAp SA.

1. Ilpama 5B nepnen uKynApHa 10
npaMoi:
A)AB; E)DB; B)EC

2 Tnonmna SAB nepnen iy ApHa
10 ITOIIHHK:
A)SBC; E)SBD; B)SAD.

3. CIi/IbHEM nepren Ky IApoM 10
npamux ASiBC € sigpisok:
A)SB; E)SC;  B)AB.

TpeHygankLHi EApagn

Touxa S Hanexuts miomuHi pomba ABCD. SO L (ABC).
SNLDC; SK1 AD ; SM | AB; SLL BC;SN=SK=SM=SL.
Axe 13 TBepaKEHD IPaBUIIbHE?

+ a) Touxa S piEHOBIA@NeHa BIJ CTOPIH
ponba;

+ ©) Touka O —LeHTp BIACaHOTO Y poMd
KoJIa;

+ B) Touka S piBHOBIateHa B
BepIIHH poMGa;

+ 1) OK=OL=OM=ON.
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ToexyeansHlnpasit Tranenia BKLC (KL||BC) i mapanenorpam
ABCD nexats y pi3HHX IUIOIMHHAX. SHAUTH
KyT Mk mpavini AD i KC, sikimo < LKC = <.

= K L
A|B|B]T
B C
—IF o m m m
= b 6 |3 [ 2

w + TpeHYBANGLHI BNP3BH

Toura S pisnorinnanesa rin yeix nepmin xeanpara ABCD wa 10
CM i Bil TOYKM MEPETHHY fioro JiaroHamedi Ha 6 cw. Jnaiiom
MORKNHY MaroHam Keanpara.

Pose azanma.
Bpaxoeyioun, mo SA =8B =8C=8D180-
NepneHANKYAp 10 naomusy keanpara ABCD, mu maemo

TpH piEHi mpaMokyTH TprryTHIN - ASOA, ASOB, ASOC,
ASOD.

Poamaneno onum i3 HUX 1 3HaiinEMO NONOBHY NiaroHam

KBanpara.
Is ASOD: 0D% = 5D%- oD%

0D =VsD? - 0D%=v107 - 6%=/100 - 36=y64=8 (cm).
Toni nosxuna niaronami BD= 28 = 16 (cm),

Binnoeins: 16 cu.
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JlBorpaHHu# KyT

JIBOTpaHHUM KyTOM Ha3HBaEThCA
(irypa, yrBopeHa BoMa
MiBIUIONIHHAMH i3 CIILIBHOKO

= IIPAMOI0, MO iX 00Mexye.
ITiBIONIMHY Ha3HBAKTL IPAHAMH,
I a IIpsAMY, o 1x 00Mexye, — pedpoM

L J{BOTPAHHOIO KyTa.

I[Ipamaa - pebpo ABOTPaHHOTOKyTa;
TiBIUIOMKHHE a i f — TpaHi ABOrpaHHOTO KyTa.

JIiHIHHEH KyT ABOTPAHHOTO KyTa

JhmiilEuM  KyTOM  JIBOTDAaHHOTO
KyTa HA3HBAETLCA KYT, VIBOpEHMIL
T B pesyNBIall  IRPTHHY
IBOTPAHHOTO KyTa 3 IUIONIHHOMN,
=t fka NePIEHMHKYIAPHA 1o pelpa
TEOTPAHHOTO KYTA.

< AOC - TiHiHHUH KYT ;BOTPAHHOTO KyTa.
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I'pagyceoo mipor JBOTpaEHOrO KyTa
u HaIMBAIOT  TPaiycHY  Mipy  fforo
= THHITHOrO KyTa.

Jlna maHoro OEOTPEHHOTO KYTa MOEHA
B C nobyIyBary Gexn MHITHIX KyTE.

Bei mimiftHi KVTH OBOTPaHHOTO KyTa
CYMIMAKTECA B PE3VIETAT] TADATeTEHOTO

— TIePEHECEHHY, @ OTHke, BOHH PIBHI.

TpeHyBansHi Enpaey

a BuzHaqTe Ha pHCYHKY IHEIHNI KYT JEOTPaHHOIO KyTa
= 1 pebpom BC, mamo v TpurymsmEy xyT < (=90" i
o o} s Binpiox PA nepnenamynapsumii no puryTHIKa ABC.

<PCA | <PKA | <PBA | <APK |Im=
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@_ 4 [Tmomuawm y mpocropi I

JIBi IIIOMIMHH, IO NePETHHAIOTHCA,
~ YTBOPIOIOTh YOTHPH JIBOTPaHHi KYTH.

- flxmo o i HUX ZopiBHIOE 90", TO |\
- iHIm, Tako:K JOPIBHIOIOTH 110 Q0" ‘

JIBl MIIOIMHM Ha3WBaKTh
TepIeHAHKYIAPHAMH,
a AKIOO,  MepeTHHAIYHCh,

i V BOHH VTBOPIKTb MNpAMi
= JBOTPaHHI KYTH.
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| fKWo MIoNRmHa IPOXOINTE HEpes

| TRAMY, IEPNEHMIKYIAPHY RO muof
! | TmonmmEmL T0 W munm}m BI2EMHD

Avwobla ibeffmof la i ﬁJ.u

Tpenyeameni enpasu

CKiIbKH NPAMHX, NEPICHINKYIAPHIX 10 JaHOi IPAMOi, MOKHA

| IepHenEKY7IAPH A0 TPeThai,
mapemxmca TONPAMAIXHEOTO

| nepeTHHY napnmuuwmpua Ao

TIPOBECTH Yepes TOUKY Ha Hiii?
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' a s Tpenyeameni enpaen
' Uepes To4ky K rpani DD:iCiC ky6a ABCDA:B:CiD: poBeieHo IpaMi
aieTak, moa// AAiie// AB,

STKHIT KYT YTBOPHOIOTE IpAMi ¢ 1€ 7

BI Cl

a) 135°; 6) 90°;

B)45°  T)iHIIA BiTOBITp.

W\ L6 TpeyBaneHi Bnpaeu

¥ CropoHa AB mapanenorpama ABCD nieprieHANKYISpHA 1O IUIONNIHH 0,
2 CTOpoHa AD JeHTS Y IWIOMmNH 0. 3Haiiti BD, sxmo AC = Tewm,

a)14cm;  6) 28w
B)7cM;  T) iHIWA BiATOBiNB.
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« hTperysanshisnpasy  Ha pucymky sobpaxenuit

Xt

NPAMOKYTHU MapaJiesiertnes|
ABCDA,B,C,D;.
B. : Ctﬁ&ﬂ HaBCICHHX HILKYE MPAMHX, Wh NpaMy.
i fAKa nepresauKyngpHa npamiii CC,;.
e C
== A A)BC: |B)B.C |B)BC |I)AA: | I) AB:

& Sk poauimena JaHa TUIOWMHA Ta MpaMa b, SKWO mpAMa @
| TIeprNeHAMKYIZPHA [0 JaHOi IIOMMHH 1 NapanenkHa npamiii 5?

* A. He nepeTuHaroThCA.
* b. [lepeTunaroTses.

* B. [TapanensHi.

* I'. IlepnieH IMKyIApH.
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=3

TpeHyBansH Bnpasm
¢ Tliaronams BD napanenorpama ABCD neprnenauxmapHa 10 MIOHHEH @,
~ sepmuEm A i Cranexars nnomusi o. fxmo AB = 10cu, To neprmerp
| TIapanenorpama AOpEHIOE ..
L

3
PosB sxu 3amaqy
S Bizncrani Bifg To4KH M 110 BCIX CTOPIH KBaZpaTa JOPIBHKITH
: 10 13¢M, a 10 IUIOMHHY KBaApaTa -12cM. 3HallTH CTOpPOHY
| KBaJpata.

M Poze'manms.

MO - neprenmkyngp go mionneEn keagpata ABCD.
AMOK npsaoxyTsisit i OK gopieHioe nomosisi

-C cToporu xBagpara, MK - rinotenysa 15s0ro TpUKy THIKA,
/ MOTaOK- xareru,

OK =VMK? - M0¥ =137 - 127 =\/169 - 144 =25 =5 (cm).

*i; Cropona xeanpara a =2-5 =10 (M)
- Bimnorine: 10 cu,
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| # 'peHyeaTbHi EIpaEH
=7 ABCD — kBazpat,$0 (ABC), SO =2 cm, AB = 4 eM . 3HaliziTs
- BIJICTaHb BiZl TOUKH S J10 BepIIHH KBaZipaTa.

| 3aNTH BiACTaHB [0 OJHic] i3 HUX. ASOC mpamoxyTHMI, TO X 32 I

Impﬂmm Tlidparopa: I
|SC=V507 + 0C? (1).Bpaxosysows, mo AiaroHani KeagpaTa piswi I
Ii TOUKOR MepeTHHY inAThcH Hammin, OC = iﬁﬂ Miarosams |
I KBagpara d = aV2,maemo: AC = 4‘J2{CII).

=1 - -
I'DC— - 42 = Zﬁ( cm). Tlincrasimuo 3navesms OC v supaz (1),

|
|
I
|
| MaeMo: I
|
I
|
|

I
lsC = ‘z=+(zﬁ 2 =ite=V12=23 ().

g + flx posramoBana npAMa , K JIeKATH B OZHIH i3 BOX
NepIeHMKY/IAPHHIX IUIOIIKH i NePIeHNKYIAPHA A0
— JiHil epeTHHY IHX IVIONHH, BiJHOCHO APYToi

TJIONHHH.

* ([obyoyii manionoxk)

s a) mapaJiesibHA ; 6) nepreHAUKY/IApHA;
* B) HAJI&KUTh IUIOMMHI; TI) iHINA BiANOBi/b.

55



HYBanGH BNpaBu

T T

T T

\V/ Jlaro ky6 ABCDAB:C:D. 3HaiiniTe kyr Mik npamoro AC i

mwiomuHoK BDD:,

+ A) 907
+ B) 45°;
* B) 60%;
« I 30°,

Axmo AD - mepneHAUKYAAP A0 IUIOIMHHH
TpuKyTHHKa ABC, To mnomunau ADC1ABC ...

a) mapaJeNbHi; D

0) mepeTHHAIOTHCS,
aJle He IIepIIeHHKY/IADHI; N C

B) IepNeHANKYIADHI;

I') He IIEPETHHAKOTBCA.
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?
8 | Ha gBoX mepreHAHKYAAPHUX IUIOIMIHHAX
gt BHOpanu no npamii. Yu Mozke craTHcs, mMO:

13 a) 1i npAMi napaJesbHi;

6) 1i nmpsaMi MEMOOIKHI;

B) YTBOPIOIOTh T'OCTPHH KYT;
r) YTBOPIOIOTH TYIIHH KYT.

( HHobydyit mantoHOK)

- eepmmHamuCi K gopiBHIo€...

C

a)(3 +4)em;

6) (32 + 42) cm;

B) (3%2-4%)cm;

r) iHma BiANOBIAE.
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Poss’axiTh 330849y

e Jeorpanumii kyT gopientoe 60°. Ha opnift is rpadefi naso TOYEY, KA SHAXOTHTECH
—- Ha BincTani 6 cM Bin pedpa OBOTPaHHOTO KVTa. JHARTH BiTCTaHE BiO wiel TOYEM OO0
- mgpyrol rpami.

Poze'mzanma. 1) Hexafl Touka A Hane#31Th 0gHIH i3 rpaHeil
OEOTPEHHOTO KyTa 3 pebpom o, AC 1 a7 AB -
MepTeHMIEIAR 00 ApyTol Ipan AEOTPAHHOTO KYIA.

2) 3a Teopemoto Ipo TP NepnedmEcmapn BC 1 a4

3) Tomy a 1L ABC 53 o03HEKOH NepleHIHKYIIAPHOCTI
Tp Aol 1 TUTOIITHEH.

4) =ACE - nimiilinnil KyT JEOTPAHHOTO KyTa, 32 YMOBOH
ACE = 60°.

3) AC =6 cm. ¥V pasyrnmy  ABC:

sin<C= ﬁ:dﬂ-Ac-sincfnﬁ-sinﬁﬂ‘-ﬁ-?-Sﬁtm].

Pose’akiTE 3ana4y

Jeorpansmii svT nopisHie 45°. 3anamo Tousy Ha
OfHilT iz rpadeii kvra. BincTass ein miel Tousm oo
opvrol rpadi Evra 12 cm. JHalniTe BiOcTaHe Big
3amaHol TOYEM 10 pebpa NBorpadHOoro KEVTA.

—- Po3p’g93auu4.

o Hexalfl Touka A HANe#ITh OFHIN 13 TpaHeil JEoTpaHHoro KyTa 3 pebpom s, AB 1
- &; AC - nepnenmEcyTAp mo OpyToi rpam georpareoro xyTa. AC = 12 ene

—_— Bizcrane Bia TouxH A 00 APYTOi MPaHI € KaTETOM NPAMOKYTHOTO TPHEYTHHER

ABC 3 xyrom<. B = 45", AB - piacrans i1 maanol To4xn 10 pebpa aporpannoro

RTa. AB =25 - 12_ 122 _ 157 (cm).
5

V2
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Po3r’iKiTh 3a0a4y

3 Towkm A, IN0 OEEMTs E OOHIT i3 IpaHei
FEOTPaHHOTO KyTa, ONYLISHO OEA MepleHTHKVIIAPI:
AC ma ppyry rpais i AB Ha pebpo a 3Hafipgite
TpagycHY Mipy DEOTPaHHOTO KyTa, aKmo AB = G i
AC=3 M.

A)so” | B)43 | B)60" | I) %" | D30

TpeHyBaneH BRpasu
Ha pucynky sobpaseno npasnmsHy otupuryTHY nipaminy SABCD, y sxoi
nmpvﬁpapmm Touxa M — cepenunia pebpa SC, Yeranosits BIINOBIIHICTS
mix npamunH (1- 4) Ta nnommnamu (A-1), mo nepneHAMKIAPHI A0 NaHHX

1) npamaBO A) monmea ABS:

2) mpama AD B) mnommea BMD;
3) mpawa 50 B) mnonmma ASC;
4) mpmaa SC ') mnommea BSD:;
I mnommea ABC.
A B B r i |

e | s | b | =
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Po EIMilI[EHHH KOOpOHMHATHHXTOHOK

Ha ocl:
| Ox (x5 0; 0)

Oy (0; 35 0)

Oz (0; 0; 2

B KOOPIMHATHITI TTTOTIHHI:

Oxy x; y; O)
Oxz (x; 0; 3)

Oyz (0; y; 2)

A(2:4;5).

1. Bufpamymacrrad;

2. BigrmacmiHaoc CX sigpisox, s

OOpiBHE X

3. 3 OTPHMAHD] TOUKH MPOBECTH MY

naparermHy oo O

A (7795

1lo0ynoBa TOYKH B NPAMOKYTHIH
¥ CHCTeMi KOOpAHHAT Y npocTopi

4. BigxmactwHa ool O Bigpisox, sx

OOpiBHIE 4

5. Empmnm!mu;mmnu;ud}g




= /TpenyBankHi BRPasH

1. Hano romas AB;0:0), 2, Bxa3aTu Je posMilneHa
- | Bidir50), Ci0i-5:9) 1 D0 TOUKa 3 KOOPIHHATAMIL;

3:0).
—}- a) A(4;8;-5); ©)B(0;-5;0);
= rﬂ;?mm““ B) C(4;0;8); r)D(0;0-12),
- |a)lA; 6) B
T mG D,

- P ———— 4.Cropona xsagpara ABCD
|3V Tomax A(135) 1 B(-1:3;3) JOpIBHIOE TPV OTMENTTHIIX
| ommaxosd, a Tperi pimmi. dxa fxi KoopmuHaTH BeprmEk B?
=k OCOOTHBICTE pm;rcmu X a) (0;0:3);
B) (3;3;0);
r) (3;3;:3).

L

:E BiacTanp MiX TOUKaMu

A Hexan Toukm Ay (xyy1:2) | t, 1"
Az (X2:¥2:22) NOBUIBHI TOYKM ¢
- npocropy. Bincrans Mix Humu 723 vl

obuucmoeTses 3a popmyIIolo:

: A4z =\ (x2 = x1)2 + (2 = 11) 2 + (22 — 21)3

TMpuxnan,

3HanT! JOBXUHY Bigpizka AB, sxmo Bizoami xocopoumEaTH
_ Woro xiamis - A(3; 4;5)iB(1;-4; 0).

Poan sosanms,

 AB=[(1-3)74(—4 - D)2 +(0-5) =93,
~ AB=93.
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Koopauzar cepelHHH Bifpi3Ka

Hexan Touxa A(xy; ¥1; Z1) i B(xz; ¥2; 22), TO
cepenuHa Biapizka AB -

Touka C ( —";x‘ ; y—‘;” ;—";" ).

Hexan C( x; y; z ) - cepennnHa
Bizipiska AB, Tozi :
1)koopauHaTH 1ovaTKy Bijipiska
0BUMCITIOEMO:
Xy =2X- X2, V1= 2Y = Y2, Z1 =22 - Zp;
A 2x -2y -y, 22-2; ).
2) KOOpAMHATH KiHLA BipisKa
obuucimoemo:
Xz =2X- X1} ¥2= 2y - Yy; 22=22 - 2y;
B (2x - x3; 2y - yy; 22 - z,).

axamo A(0; 2; 11) 1 B(2; 0; -1).

Poap's3anHA.

Hexan C( x;y;2). Toni W koopauuaTy obumcmimmo 3a dopmynamm:
2+0

x-ﬁ-ﬂ-l;?-%-T-l;z-ﬁ-E-E;

2 2 2
C(1:1;5).

2. losemu, mo cepemiHa BiTpisKa 3 KIHOEMH ¥ TOTKAxX

- A(-84;-7) 1 B(8;6;7) mexcurs Ha oci oy.

3. Toura C (-2;-1:4) € cepenunor0 Binpizxa AB.

. 3manTu KoopauHATH Touku A, axmo B(-6;3;7).
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@ i;’ CamocTifiHe pos S2yBaHHA 2a7adi I

BcranoButH, uH
TpUKYTHUK ABC —
PIBHOCTOPOHHIH, AKIIO
HOTr0 BEpIINHU MICTATHECA B
Toukax: A(4:2:2), B(2:4:2),
C(2:2:4).

ITapaneibHe MepeHeceHHA y MpocTopi

[TapanensHiM NEpeHECEHHAM ¥ POCTOPI HAIMEBAETLCA TAKe
TEPETBOPEHHA , IPH AKOMY NOBUIBHA Touka (x; 3; 2)

dirypn mepexonMTh ¥ Touky (x +g; v + & 2 + ¢), ae uwmcaa
@, € ¢ — OOHI fl TI cami Ona Boix To™oK (x; v Z).

[lapanensne nepeHeceHHa ¥ NPOCTOPI 3a0ai0Th OpMyTamMI:

B Xx=x+a;
-{yéy+ﬂ
I=i+e

MO BHP&KAKT: KOOPAMHATH X |, V', Z TOYKHM, B 3Ky
TEPENOIMTE TOUEA (X; ¥/ Z) IpH NapaneasHOMY NepeHeceHHi,
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[lapanensHe nepeHeceHHA E [IPOCTOPE 3a0aHo QOpMyIIaMIL:
=x+2, yY=y-12/=2-3

1) B axy TOUEY mIpH TaEOMY IMapalcelsHOMY NepeHeCeHHi

nepexoanTs Touka A(1;0;-2)7

Po3B’A3aHHA.
1. Ofmcmmio KOOPOMHATH IIYKaHOT TOMIL
X=EXx+m ysy+er=z+e

XxX=1+2=3;
y=eo—-1=-1;
T=-2-3=-5.

A'(3; -1; -5)

3Haiiny 3Ha4YeHHd ¢, €, ¢ 3 QOPMYI APaNeIbHOTO
MepeHeceHHs X =X+da; y=y+6 I1=1+¢

AKIIO TPH IEOMY NapaneibHOMY TEpeHeCceHHI TOYKa
A(1;0;2) mepexoOHTh ¥ TOYKY A1 (2;1;0).

Po3p’A3aHHA.

1.Bugenemo GopMynH Ans 009HCIEHHS 3HAaYEHb 4, €, €
3 dhopMyn NapanensHOro nepeHeceHHs:

A=xX"-X; 6=y-y ¢=1-12.
2.3HalimeMo 3HaYeHHA

a=2-1=1;
6=1-0=1;
c=0-2=-2,
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L X=X2 =Xl y=y2 =yi, I=02 =Zi

[Tpn napanensHoMy nepeHecerni Touka A(-2:1:5) nepexoauTs
¥ B TOUKY Ay(2:-1:-3). Y 2Ky TOYKY NEPEXOIUTE MPH TAKOMY

. napanensHOMY NnepeHeceHHl Touka M, cHMeTpHYHa Touli A
- BiOHOCHO ocCi y?

-~ Posp’ mzanHA.
1 3maiinemo sHadeHHE @ =X -X; €=)- 3 €¢=I-2I.
a=2-(-2)=4;
—+ e=-I-1=-2;
c==3-§ =-8§.
- 2.Touxa M mae xoopmiHari(2; 1; -5).
~ 3.3naxogmmo xoopaHHaTH TodkH M, v #xy nepexomnts Touxa M,

 TIpPH TaKDOMY MapanclsHOMY Hﬂpﬂl—lﬂﬂﬂlﬂ'ﬂ-
x=2+4=6; y=1-2=-1;z=-5-8=-13.

M(6;-1; -13)

BexTopu y mpocropi

1. Bexmopom Ha3HBaKTL HANpaAMIeHHI BIAPI3OK.

2. Hosnavaoms: AB afo a.

3. Koopounamamu sexmopa AB mouatok sKoro-— A(xi3m31), a
Kineus —B (x2; y2; 22), HainBawTL YHCAA: 2} B(x,i4,32, )
4. Janucyoms AE = (x; y; 2) abo @ (x;y;2)

Arwo O — noUaToK KOOPANHAT, a
HHCA b. O = KOOPJAHHATH TOMEKH

A, TO Wi MHCIA € KOOPAHHATAMMH A

—_— . 28
sexkTopa OA. o :
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- Hanpuknan, sxmo Touka A (3; -2; 5)
~ |1 B(5; 6; -1) — mouaroxk i KiHeub
| HanpsMaeHoro Bijpiska AB, To

X=5-3=2;
| Y=6-(-2)=8;
|Z=-1-5=-6.

Otxe, AB = (2; 8; -6).

L[. it nad eexmopamu

1. Cymo010 BEKTOpiB Efxl:yl;:u i b (x2; Yoi 22)
 HAIMBAIOTL BEKTOP @ + b = (X1 + Xp; ¥, +¥,i 2y +Z2).

i3 Pizammiero 1ux BEKTOPIE HAIWBAKOTE BEKTOD
@-b = (1~ X2i Y1~ Y2i 21 - 22).
31106 mOMHOXHTH BEEKTOP Ha YHCI0 MOTPIOHO KOXKHY Horo

~ HDOpPOHHATY IMOMHOMHTH Ha LI YHCI0.
 Hexaii @ ()3, Toni ma (mx; my; mz).

4. Moayns ( MOBKHHY) BEKTOPA @ NO3IHAYAIOTH CHMBOIOM |a.
, AKIWo a(x; y; z), o |a| = m.
5. Moayne HYIBOBOTO EEKTOpPa JOPEHIOE HYIHO:

0 = (0;0;0) o] =0
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3HaiiaiTE CyMy Ta Pi3HHIIIO BEKTOPIB
a(-2;3;6)i
b(3; 7; -3).

| | [
| I

Po3g’sizaHHs.

G+b=(2+3;3+7;6-3)=(1;10;3);

L d@+b=(1;10;3).
G-b=(-2-3;3-7,6—(-3))=(-5:-4; 9);
@-b=(-5;-4;9).

Bl |
1

i Bnpasn

\"h 3HanTu AOBXWUHY BekTOpa AB,
akwo A(3; 4; -2) i B(-1; -2; 5).
- Posp’a3anns.
1. 3HaXoAMMO KOOpAMHATH BeKTOpa AB:
1 x=-1-3=-4;
y=-2-4=-6;
=H z=5-(-2)=1,
| AB=(-4;-6;7).
2. 3naxoanmo JIOBXKHHY BEKTOpa:

|AB| = J (—4)*+(—6)*+72 =16 + 36 + 49 = V101;

AB| = V101.
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BiacTUBOCTI BEKTOPiB
1. Jlns Gyab-sKuX BeKTOpiB @, b i € 3amxkm:
@a+b=b+a;
(@+b)+c=a+(b+0.
2. Jlns Gyab-SKHX BEKTOPIB @, b i umcen m i n 3amkn:
1) m( @+ b)=ma + mb;
2) (m+n)d=ma + na;

3) |ma] = |ml-[a].

3. Npaenno napanenenineaa 3.
[AB + A, + AD = AC)) .
D A

[sa HeHyTROBI BEKTOPH HAIUBAIOTE KOVHHEA PHILL, SKINO
BOHWM CIIBHANTPAMIEHH] 400 NpoTirIeXHO HaTpAMIIeH,

Henynmsosi BexTOpU @’ ib KOMHeapHi TOMi1 TUTLKH TO[,
KOJH iX KOOpPIHHATH IIPOIIOPIIiHI, TobTO:

Y2

TpenyBankHi BIPaBH

Jlano sexropu d (a:10;-6) i b (-2; b: 3).
IIpH AKHX 3HAYCHHAX @ | & Ll BEKTOPH
KosTiHeapHi?

Piyam " m-ampens,

Hemyneoni sestops 4 1 B EOUTEHCAPHT TOMN 1 TLIRKN TOJl,
WOUTE I KOOPIHEETH ponopiiimn, Tooroe:

B A N
¥a T2
Tomy macmo: i, = % =_TE'. IBIACH MACMO: & =—_'E";_2] =4,
.‘}:E_-S a=4b=-5,

=
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CrangpHuM J00yTKOM JBOX
«d HEHYILOBHX BEKTOPIB Ha3HBAETLCH !
| noOyTOK MOOYIIB LHX BEKTOPIBR Ha
KOCHHYC KyTa MK HIMH,

SIKIo KyT Mk BekTOpaMu d@ i b JopiBHIoE @ , TO iX
ckanapunii noGyrok nopienioe d x b= |dl- |b| - cose.

T CranapHuii 100VTOK BEKTOPIE & = (xy;¥,:2,) 1
= b= (x3;¥3;2;) OOPEBHIOE ©

ntnntyn

@ x b=x2+yy+2,2

SIKINO KYT M1 HEHYIIBOBHMH

— BeKTOpamH JopiBHIOe 90°, To iX '

 cranspHuii 106yTok nopirH0E 0, 6o

| cos 90°=0.

—+ YMOBa NEPNEHANKYAAPHOCTI ABOX
| BEKTOPIB:
JlBa HEHYIIBOB1 BEKTOPH
NMEPHNSHANKYIAPHI TOM1 1 TUIBKH TOZ,
KOIMM iX CKangpHuii 100yTOK
INOPIBHIOE HYIIO.

Bi5oaxs=0
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L >

‘%E SAxmo a(1;-1;2)ib(3;1;-2), 70
cKaJasgpHHI 100yTOK BeKTOpiB
1 AOPIBHIOE. ..

c a)l3+(-1)1+2:(-2);
| « 0) (143) - (-1+1) - (2-2);
« B) (1-1+2) - (3+1-2);
* r) iHwAa BiANOBIAL.

\;E Tpenynaneni BpaEM
A9 Skuii BEKTOP NEPIEHANKYIAPHUH BEKTOPY
i a(0;1;1)?

~a)b(-1;2;-1);
 6)b(-1;0; 1);
B b(1:2;-1);

I 1) b(1; 1;-1); ||
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Eﬂ Un nepneHauKyISpH1 BEKTOPH I

! a(-1;2,-3) 1 b(a:5:2) 7

' Po3s’a3anus.

i [lBa HEeHynbOBUX BEKTOPU
nepneHauKYNAPHI, AKLWO IX CKanspHUiA
[oByTOK AOPIBHIOE HYNIO.
daLlb<=>dxb=0.

(<1)e4 + 25+ (-3)e2=-4+10-6=0.

alb

3HalTH KOCHHYC KyTa MK BEKTOpaMH
‘@ib,mxmod=(1;2;2)ib=(23;6).

— Poss’szanns. . .
3a o3HaueHHAM , d x b= |d| |b| - coseq.
@b 1-24+2:3+2'6 _ 20

-~ Tomy cos ——-_.——— 1
y ql | | .lb' 1,{'12_'_22_'.,22 .1;'22.'.. 32+ 52 21

| 20
| cosp=>.
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VT

I" 3uaiiTh KOCHHYC KyTa Mik Bektopamu MK i NL , ko
M(1;2;0), N (-1:3:4), K(4:3;2) 1 L(-2;1:1).

Inan po3e’a3aHHs.

1. 3HAXOMMMO KOOpIHHATH BekTopis MK i NL 3a dopmynamu: Hexail
— A (X3 13 2,) - nouarok Bekropa AB, a B (xp; ¥2; 2;) - Kinels uboro
Bextopa, Toai AB = (X3 - X,3 ¥a - Y15 23 - 2).

2. OGamcmoemo ix ckanapunii noGyrox 3a dopmynoio:
EnE=nl « by +az-by +az-by, ned=(ay; az; az)i

= b=(by; by: bs).
=l 3. O0UHCIIOEMO JOBKHHY KOKHOM BEKTOPA:
_L laj =Jx¥+ yT+ 2%
4. lMiacrapnaemo 3naueHHa y GopMyny:  cos@ = Ejll-%

1. IIpn AKHX 3HAYEHHAX N JlaHl BEKTOPH
@ (2;-1;3) 1 b (1;3;n) nepnenauxynspui?

_ Poss’s3anus.
~Jlpa HeHYNBOBHX BEKTOPH NEPNEHIHKYISPHI, AKIIO iX
CKanApHHii 100YyTOK AOPIBHIOE HYIO:

@ Llb<=>dxb=0.

~ dxb=(2)1+(-1)3+3n=0.
- 2-34+3n=0;

_L 3n=1;

n=21
3.
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Tpenyeanesi Erpaeu
Ipu AKOMY 3HAYCHHI M BEKTOPH AB i CD
nepreHanKyIspui, akumo A(m; -4; 3); B (3;-5:6); C(5; m; 2);
D(7:0;5).
Pose azanHa.
1. 3HaxoaMMO KOOPAHHATH BEKTOPIB:
" AB = (x3-x3: 2 Yz -2y),
AB-(BE:.;-S+4;6-3).AB-(3-m:- 1:3);
_ ==X} y2-Y1i 22~ 2)s
CD=(7-2;0-m;5-2), CD =(5; -m; 3).
h &_!ammmocnnlpuun 200yTOK BEKTOPIB 32 GOopMYIION:
xb=a,- by +ay-b, +ay- by, BiH Ma€ JOPIBHIOBATH HYJIO.
AB xCD = (3-m)-5+(-1)- (-m) +3-3=0
I5-5Sm+m+9=0;
-4m=-24;
m = 6.

|~ T &)

[Tpu axomy 3HA4YEHHI M BEKTOPH AB i

C_D'nepnennumxpﬂi, AKILO
- A(2; m; -4); B (35-2;0); C(m; -1; 2); D(7;035).
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[Tpamoevo camocTiiag

LY npamoryTRE CHCTEMI FDOPMMEAT ¥ NpoCTOp| Salao cdepy is NEHTPOM Y
NONATEY FOOpIWHAT, Akii BanesmETe Touwa A(0:0:-3). Hxa 3 rasenemin TowoR
Tawo HANEWHTE il cfepi?

A

b B r A

K5 5 0) L0:1:4) | M0:0:10) | Mo:0:%) | ALY

EZngm}mymmmmnmm.MHpmmmw
PIEHICTE.

B c

1 AC=-J2(AB+ AD)
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MHororpaHHHUKH

ITH3 "Yuamcesmd [TAT"
Burnamay maremarasy; Komecaus I.C.

fo=—en
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JToxieaa NP3 M — IpirsMa, Y axed
fiumi pefpa He nepnenmmAPHL
IITONFHAN OCHOE.

Thumgmmma

X

77



- KYTHHNG APW3MaE — MHOTOTDAHHNE, ¥ AKITO 8
rpaHi— piBHIN — KYTHHKH, 3 peliTan rpaHeii—
I3pareforpane.

1. Pieni n-Kymuuxu — ocHOEK npHanet ABCD i
ARBCD. .

2. biuni 2pani npuamu ( vCirpasi mpHaMi, Ak
He€ oCHOBAMH): AAB.B, BB.C.C, DD.C.C i
AA0LI.

3. Biuni peGpa( vd pedpa, Aki He € CTOPOHAMH
ocHOBH): AA., BB., CC.iDD..

4. Bepunmu npuzmu: A,B,CD, A.B., C,, D..
5. Bucomu npu3mu ( BiIcTaHs MIx IT0MEHEAVIE T 0CHOER):
AA. BB., CC: iDD..

6. Jiagzonwa.ab npuamil ( Bifpisok, ARG CTIOTTVYAE 8] BePIIHH, AK He
HAMeHaTh 0O i rpani ) AC., A.C, DB, BD..

Jlns npuKnany po3risiHEMO TPUKYTHY
npusmy ABCA,B,C;:

1)A,B,C A1, B;,Ci—

BEPIIMHH IIPH3MH;

2) AA1, BB1, CC1 — 6iuni

pebpa npuamMu;

3) AA:C:C, AA:B:B, BB:CiC

— GiuHi rpaHi IpHU3MH;

4) ABC, A1BiCi — ocHOBH

MPH3MH.

5) AB, BC, AC, AiBy, BiG,,

A:Ci— CTOPOHH OCHOB

MPH3MH.
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IMaparexenineaoM Ha3HBAKTh NMPHU3MY, O0CHOBOHD
AKol € maparelorpa.

BaacTHBOCTI ! B. C.

1. ¥elnneTs rpaded A AN
napanenemneaa — Y
TMapanenorpaMi. b =

2. ¥ napanenemnena mpoTwiexd | B~ C
rpaHl NapatenbHl 1 piBHIL. A 4

3

Bel woTHpH miaroHam
mapanenenmnesa IepeTHHAKN ThCA
B OHIH TOYIN 1 TOYKOW MepeTHHY
MOOUIATHCH HABMT .

O - nenTp crmeTpil
napanelemnena.
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—OCISISIITIEE, |

B c. OcroBH napanenemnesa:
k. ABCD, A1B1CiDn;
SSe CTopoHH OCHOBH Napanelelinena:
Sy AB, BC, CD, AD, A1B1, B1Cy, Cibn,
i g T Ai1Dn;
_____ S Biunl pebpa napanenemnena:
AA1, BB1,CC1, DI
BiuHl rpaHl napanenemnesa:
AAi1BiB, BB:1CiC, CCiDiD,
__AADID;
TiaroHam napanejermneza:
AC1,A:C, BDy, B1D;
JiaroHam OCHOB Napaieselinena:
AC, BD, AiCy, BiD1.

| .
Buau napasaeseninenis

1.ITapanenenines, YOTHPH I'PaHi AKOIo €
NPAMOKYTHHKAMH, HA3UBAIOMb NPAMUM.
Axmo AA1B1B, BB1C1C, CC1D1D, AA1D1D -
NPRMOKYMMNUKY, MO napaseaenined
ABCDA, B, C, D, - npaui.

2 Ko Bei WiCTh rpaxei —
napasiesieninesa — NPAMOKYTHHKH, TO A LT
HOTO HA3UBANMb NPAMOKYMHUM ¥4
napaaeaeninedom.

Axmo ABCD, A1B1C1D1, AA1B1B,
BB1C1C, CC1D1D, AA1D1D i
NPAMOKYTHHKH, TO MO napaaeaenined
ABCDA,B,C, D, - npamoxymmuil.

3. lpasMoKkyTHHIT napanesenines, yci

pebpa sKoro piBHi, Hazusaroms xy6om.
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N .
ITpocroposa Teopema Ilidharopa

Y NpAMOKYTHOMY A
napaieemineni '
KBaJpaT JiaroHaJsi
JAOopiBHIOE cyMi
KBaJpaTiB TPBOX HOTO A [~
BHMIipiBE:

d? = a®+ b?* + ¢2.

JiaroHanbHi NepepisH NPAMOro Napanenemnena e
NPAMOKYTHHKH.

AACC 1 BBiDiD — miaroHankHi niepepizu
napaneneminena ABCDABiCiDn,
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. .
INoxuanu napajesyeninesy

v ¢ dxmo Giuni peGpa
As /’I Tapanenenimnena He
NePIEHIHKYIAPHI 10
ILTOLIHHH OCHOBH, TO
p Tapanenemmnesn
D HA3HBAETCH HOXUTHUM.

AA1BB1, CC1,DDi1 /' ABCD i
AA1BB1, CC1,DD1 ¥ A1B1CiD1.

[ToBepXHA IPH3MH

MNosma DoBEpNHE OIPHIMH

mopiBHIoe cymi maomt Giweod

NOBEpPXHi TA AOLI ABOX OCHOB
MPHIMH,

Sm= Sﬁl«!ﬂ-'- 25&%

H'I:ll SEI"-H-EL’-: pH
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O6’eM NpU3MHA

OFeM 0y ab—axo] MpHaMH 10piBHIOE Mo0yTEY nomi i1 ocHOBH
HAa BHCOTY. |

Of'eM TpAMOKYTHOrO Mapareneningia 3 niHiHHHVMH BHMipaMi a, 8, ¢
OO HCTINETHCA 32 (POPMYTIN §

B | .
HPOILOB}R PE€YEHHA.

1) MuororpanEERoM HASHEAI0TE. .. (TIT0 (JaCTHES mpOCTOpY),
ofuexere CRIEUSHEONR KUTBEICTEO IUTOCKMR MHOTORYTHHEIE)

2 JHaroHame MEOTOTPAHEKS HASHBaIOTE. .. (BIIPISOR IpaMol, AKa
CTOTyYas O51 B2pINHEN MECTOTaHERE, M0 HE N=%aTh B OOHIT Mpa”.)

3 Muororpans HASHEAIOTE OIYKIEM, AEMO. .. (BIH OUTHOM JIE¥HTE
0o 0OHY CTOPCHY ELUI INICIIEEE CVOb-A50i Hore rpant)

4 POSFOPTROE MEOTOT PAREEKA HASHBAOTS. . (CYEYTRICTD
MEOTOEYTHRELE, WA 501 BEasan0, A & Tpela «cEmersateys abo
OPHETAIATH OOHH A0 OQHCTO Ha BUINOBIIHEN CTOPOHEX, Mo0 CEMIacTH
MEOTOT[AHHHE)

) Fossui mepepis oMyRIOTD MEOTOTDEHHERES €. (Q3CTHEA Oiel
IUTCIIHEHE, AEa 0OMeReHa MHEEK NepeTHEY DIOBSPXHEI MECTOTDAHAHES 3
MER IWICIIHEOED )
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. .
Jlaii B1JTMOB1/I1I Ha 3aITHTAHHA :

1. fAxe HaibvermIe wicno pebep Mome MATH MHOTOTAHHITE T

2. Cpimermt pelbep Moe CROOUTHCA Y BESpIIE MHOTOTPEHEIEAT

3. Crimerar rpaneil Maen-KyTHA npisMa’ Ui Modke IpHEsMa MaTH
101 rpame?

4 Crimersr miaroHamefl MOMEHATPOESCTH B HMOTHPIIEYTEI,

IT ATHECYTEHIT, 11-KCYTEHIT TIPaTsna’

5. U & mpirsMa, AKA He Mae JiaroHameii’

6. i icHye mpismMa, ¥ Axol Tmess opHe biuxe pebpo

NepIeHMEWIAPHe O0 IIONHEN 0CHOEH| Bifnoeide obrpyHTVIIIe.

7. Un icHve mpisMa, vV AKol TIMBKK OOHA TPaHb MeplleHOMKYIApHA OO0

IIOURHK ocHoEKHT Bignoeige obrpyHTYIIE.

IlaiiTe BiIMOBIOE:

1) Jafite 0sHATSHHA DIpATSNsmiOegs.

2) HaseiTe 0CHOBHI BNACTHECCT] M3paTensminsms.

3) Hrwii mapanensminel HISHEISTHCA MPAMHM, TORHTHMT

4) VEaiTe, A 3 HABSISHEX HIDXUS TESPIHSHE NpPaEBIbHL, 3 AE —
HEMPaBIUTEHL

i) ¥ OpAMOMYy Dipanenemnegi Gige pefpoe DepOSHONEWIAPHE O0
CTOPIH OCHOBH;

§) Gimme pefpo DIPANEMEmNETs DepOSHAHEVIADHE OO IlaroHansi
OCHOBE;

E) ¥ IpAMOMY Dapaneleliisdl Bol DarcHAT piEHL

) ¥ OpAMOMY — O3pANSNemnedl  JiETOHANBHEL  DEpepisH
NepIeHAREVIIAPHL O0 [IOMHERE $CHOBE,

o) icHYE DOKHIHE DIpansleminst = [piSHEMH OiEaroHATBHHMH
Oepeplsan;

&) icHYE DOpAMEl Dapansneninsg S piBEEMH  OErOHATBHHMH
Oepepisami.
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| N
3a MaJIFOHKOM BKaXKITh:

BHCOTY IpH3IMH,
OCHOBH IIPH3MH;
Bi4Hi rpaHi MPH3MH;
BiuHi peGpa IpH3MK;
Ha3BiTh miaroHami
MPH3MH1 OCHOB IIPH3MH;

A B,

N
N

ok |- -
!

Hano ky6 ABCDA1B1C1D1.
3HaiiiTe rpajlycHy Mipy KyTa,
IpaHAMM AKOIO € :
1) nismommua ABC i misruiommusa
ABC;.
2) mismommuua ABC i niBruiommna
BCD;,.
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Po3B’sxu 3a1auy:

JiaroHans oCHOEN MpAMol SoTHPHEYTHOD TPHISMI JopIiEHEOE JoM, J0ERIHA
bivroro pebpa- 12 oM. 3HANTH MATOHATE TTPITIMIL

Poas’s3anms.

Tax ax npussa ABCDAI1B1C1D1 npama, 1o
i Diumi pebpa nepneHINKYNApHI 10
miowme ockos, Tobro DD1 L ABCD. Toai

& D1DC - npamokyTHuit. D1B -
rinoTeHysa NPAMOKYTHOIO TPHKYTHHKA.
Tomy

D,B*=DD,*+ DB?;

D\B= ,nnﬁ+nﬂ*;

DB =127+ 57 = 144 + 25 = 169 = 13 (em).
DyB=13cm,

|
Po3Bp’a:xeM0 KONEKTHBHO 3aJ1a4y:
B. G :

3 JliaroHAns OPAMOKVTHOIO

% napaneneninena OOPIBHIOE 3cCM,
a IBa BHMIPDH JOPIBHIOIOTE 1eM 1
"\ 2cM. 3HafiTH TpeTifi BHMIp IObOTO
\ C DOpIMOKVTHOIO NapaleleNinefa.
b2 N Poze azanna.

CropuctasMoca HopMyIors:
d*= a® + b* + ¢%;
Tomi tvoe — ar31it BHMMip MOEHA OOMMCIMTH, pobHBMHN
mepeTEopeHHT. Qo= % - (bz + l'..‘z)

a=.d?—- (b +c?=,32 -(12+22) =
=v9 —5=vV4=2(cm).
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Poss’mxu 3aagy:

OcHOBOIO MPAMOro mMapaneneninefa € Ksagpar 3i CTOpoHOw 6 oM .
JiaroHams OiuHOi rpaHi YIBOPIOE 3 IUIOUJMHOI OCHOBHM Kyr 30°.

Poas s3amua.

Mapaseaeninen.  ABCDA1B1CiDa -
upaMmif, 10 X Horo Oiumi pefpa
UePUeHAKKYIAPHI 10 ocHosM. Toxi,
AC,CD -~ npavoxyrumii, 8 axomy C,C -
KATeTer , BiH € BUCOTO Napaieaenine]a.
€,C =DC: ctg <€,DC =6 V3=

= 6\3(cm).

€,C = H=6\3(cm).

] |
Po3s’mxu 3aauy:

3HAHTH BHCOTY NPAMOKYTHOrO MNapanelemine]a . AKMO CTOPOHH OCHOBH
nDopiBHIOKTE GeM 1 8cM, a foro JiaroHANs HAXWISHA IO IUIOMIHEE OCHOBH M KYTOM
45°

Po3s’ s3anns.

Mapaseseninen ABCDA1B1C1Da ~
UPAMOKYTHMIA, TO XK Yei Horo rpaui
UPAMOKYTHHKH. Bucory napaseseninesa
BB, MOXKHA 3HAHTH 3 BPAMOKYTHOIO
TPUKYTHMKA By BD, 8 axomy BB, i BD
Karetn. <B, DB =45°, 10 % i <BB,D = 45°

( Yomy?). Toai i kavern TpukyrHuxa AB,BD
~ pisyi, 0610 B, B = BD ( Yomy?).
Miarosaas ocios BD € rinorenysoio
HPAMOKYTHOFO TPHKYTHHKR ABAD. To x:
BD*= AB*+ AD*;

BD = VABY ¥ ADT =67 + 82=

= V36 + 64=V100= 10 (em).

B B =H= 10 (em).
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Po3B sxu 3anauy:

Y napasesenineni Tpm rpani MawoTh maoud 1 m? 2 w2, 32,

YHoumy OOpiBEHIOE NOEHA NOBEPNHA Napascacminesa?

Adanor ABCDMEFN - mapasescmines,
Sapcp= Swmrn =1M°,
Saszu = Sperw = 2M°,
Secrr = Samim = 32

Swuaiimar S -2
Pose'A3aHHA.

Sm' Sﬁiw:'l' Esﬁm
Sm‘25m+ 25m*2$m‘2‘2+2‘3+2‘1‘12 m?

Bidnoeaide: 12 m? .

|
Y npavomy napaneneminesi CTOpoHHM OcHOEM M i SM yTEOpIOIOTE
xyr 30° Biume pefpo nopistnoe 3 M.
B C
A N mMmln.clm’m
' AB=6m,AD=8xn,
' &BAD- 307,
: ' C Ml- BB.‘CC‘ - DD|- Sm
,tn,"_ - . Snailmu: S <P
A Pose'sasanus.
SIIGIIO- Sﬁ!m"' 2Socuouu

Socuonn “AB'AD $in30°=68- 3 = 24(m7).
Stiue= Ph=2:(6+8):5=140(x?).
Suoeme™ Stramet 2Sccnome =140+2:24= 188(n?).

Bidnoeids: 188m7,
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. .
Po3B sk 3a1auy:

B ocHOBl mpaMOi TpPH3MH  JIeKHTh
NpAMOKYTHHK 31 CTOpoHaMH 4 cM 1 6 cM,
noeknHa OluHoro pedpa mpHsMH 8 CM.
3HaliTH JlaroHam O1YHHX IpaHeil mpH3MH.

|
Po3B'axiTh 3a1aUy KOJIEKTHBHO:
= OcHoB oMK npaMoro
AN napaneneninena € Keanpar i
A\ CTOPOHOD 6+2cm . Suaitti
OOBEHHY DiMHOro pebpa

rapanenerinena, SKmo Horo
miaroHaNk VTEOPEOE 3
TUIOIMMHOK OCHOBH KyT 60°.

}--
L
3.

s
\
\
o
n
I A

&
g
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Po3p’aximo 3ana4y:

3HaiigITh IOy A1arOHAIBHOIO

nepepisy IpAMOKYTHOIO
napanenernimneia, BHCOTa IKOro
nopieHIO€ 12 cM, a CTOPOHH
OCHOBH 8 cM 1 6 cM,

|
Po3sB’SIKH 3asady CaMOCTiHHO

BiYyHa MoBEPXHS [TPaBUABHOI
YOTHPHUKYTHOL IIPHU3MH
JopiBHIOE 32M?, a [TIOBHA
roBepxHd 40M?. 3HAUAITH
BHCOTY.
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IHipamixa
Mipamidow Hazueaoms MEOTOTDAHHNE, 0JHA MDaHb AKOM0 —

IOELTTEHMI MHOTOKYTHHE, 3 PeINTAa — TPHKY THHEM, 10 MAaKTh
mnnm].-;epmnm-.

SABCD — mipamina,
ABCD — ocHoBa mpaMinm,
SO — eHCOTa mpamiTH
(SO=H, S0 L ( ABCD)),
- SN —BnucoTa 6iHl rpanl

( SNLAB, anogema)
D
Binpiskn, mo cOOTy¥aHTs TepnennmKynsp,
BEPUMHY THPAMITH 3 BEPUMHAME | | ONYIIEHEI 3 BEpLINM
OCHOEW, Ha3MBAKOTE SiuHUMUY mpamiTh Ha mnoummHy &
pedpamu, OCHOBH, HA3MBAHTR
SA, SB, SC, SD — Giumi peGpa | | THCOMew0 nipasidu.
TipaMimH, SO - BMCOTA mpaMiTn
| N

HPABIM'IbHA I'IIPAMIﬂA
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Ciyna naoufuna, AaKa npoxodums uepes
deanecymincni Giuni pedpa nipamiou,
nepemunac i

Iavwpuna, nposedena wepes doaiasny
MONMKY SHCOMU, MAJMLICALNG OCHOoa]
nipasiou, nepemunae nipasidy no
Muozoxymuuxy nodiGnosy do ocnoau
nipastion . Axujo naouja ocHoan
nipawidu dopimooe S, , a naowa
nepepisy - §,, mo

So: Sn = SH? : SH,?.

|
BaacTHBicTh mipaMmia, B aKHX Givni pedpa
HAXHJ/IeHI 10 IVIOMHHH 0CHOBH NiJl pPiBHHMH
KYTaMH,

Sxmo SO 1 (ABC) 1

=SA0=_-SBO=_-58CO, 10
=AS0= -BSO= -CS0.

| TomOA=0B=0Ci

SA =SB =SC, T0X TO4YKa
O — LIeHTp KOJa, ONMHCAHOTO
Hapkomo AABC.
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BaacTHBicTe mipaMia, B AKHX YCi JBOrpaHHi KYTH
NpH OCHORI piBHI Mk coboro

Hxmo SO 1 (ABC),

ON 1BC,OK 1L AC, OM L AB,
8/ fu A i =SKO=_ SMO ==SNO,

TO

¥ SK=SM = SN, ON=OM=0K i

C =KSO=-MSO= -NSO, Tom
Touka O — IIeHTp KOma, BIHCAHOTO B
AABC.
|

BaacTHBicTE mipamia, B AKHX ABi CYMLIKHI rpani
NepneHIHKYIAPHI 10 NJIOMHAHH 0CHOBH

Sximo OBi cymMixkHi GivHi rpaHi
MipaMioH NepneHIHKYIApHI 00
MACHIFHH OCHOBH, TO BHCOTOIO
mipaminu Oyde chilkHe pelpo
MepHeHIHKVIAPHIX IpaHei.

Sxmo (SAB) 1 (ABC).
(SAC) 1 (ABC),
10 SA 1 (ABC).
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BaacTHBicTE mipaMia, B AKHX oHa 0ivHA rpaHb

nepneHAHKYISPHA 10 NJIOMHHH 0CHOBH
s Axmo onHa Oi4Ha TIpaHb
mipaMiiM TIepIeHAHKYIApHA 10
IUTOIIHHH OCHOBH, TO BHCOTOIO
mipaMioH Oyne BHCOTA
MEPIEHINKYIAPHOI TPaHi.

Axmo (SAB) 1 (ABC),
SO L AB (O €AB).
10 SO 1 (ABC).

3pizana mipamiga

THpanime, o obMeseHa OCHOEDH 1 CIMHORD
MNOUHHOK, K3 NapanelbHa OCHOEL.

[Mapanensi rpas spisaHol MHpanioH
HaZHEAKTE H OCHOEBAMM, 8 BC HINH — OIUHINI
TPaHAMI.

AARC 1 AA1BIC] — ocHOEN mipantim

Bucomaio 3pizanol nipawiou
HAIMEAIOTh TIEPIEHTMKVIAD
NpOEENeHm 3 Vob-ax0d ToMEH

OOHiel OCHOEN HA TIMONMHY OpyTol
OCHOEH.

001 — emcoTa 3pitaHol HpanHTI
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I N
ILnoma noBpepxHi Mmipamiau

1. BiuHanozepx=A mpan.nm{ .

CIUIEI,II,EIEI‘EH]E]I?EEPKDHBWK .F,-iﬂllRIEM*l-%Fl

11 GiyEmx rpaseii

2, Mpd 3HANTHECHO TN
noBepxHi mipavigy, Tpebago
mwiomi  OiyHOol  moBepxHi
O0OATHIINOMY OCHOBIL

O6’eym nipamiau

O6'em Gyoe-axol mpasias AopiERE TRETIHL o0y Try maoum fi ocHOER HB

010=H - BicoTa 3pizaso] nipavgu
81 - maowms ccxoas ABiCiDy,
Sz - macma ocxosn ABCD

V=3h(S; +/5: 52 +52)
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IToBTOpHMO eJieMeHTH IipaMian

1, Bi4nirpasi

TpunymyuRuy

AASB, aBEC,
ACE8D, 2ASD

2.BepmnHa

CriasHa
8 EMLAHT
MPUMLATHLMIA

moyka S

\ o| 3. OcHOBA

Ipaus, aHEE
BiuroH

ABCD

4. Biune pedpo

Pefpo, aHEHEE
CIMOPOHOND
OCHOoE

i Micu

SA, 5B, 5C, SD

5. BHCOTa
nipamig

Hepueu&rf:y*_:sp,
MU EHL 3 T
8EDLLIIHLL

H TLTOUUHY
OCHOEL

6. Anodeva

Bucoma STaHot

ZPaHL MO ELLTEHOT
. 2

npeeedena 3T

£ EDLULHL

TpenyBajbHi BOpaBH

1. Uu icHye mipaMina, y AKoi HeMae
KOIHOTO TPHIPAHHOIO KyTta?

2.V mipamign 108 peGep. Sxuii
MHOTOKYTHHK JISKHMTh B il OCHOB1?
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TpenyeraJakHi BOpaBH

biune pebpo mipaMian neprneHAMKYAAPHE
10 ONHI€1 CTOPOHH OCHOBH. UH MOXHa
MPHITHATH 11e peOpo 3a BHCOTY mipaMign?
[TosAcHH BIANOBIOb.

[ToGynyii MamrOHOK.

o y 4 mipanim

rpans ASE nepnennmxmapta
A0 NIOMMHK OCHOEH

5K L AC,
TO BHCOTOR) TIpaMiyTH € ...

a) 50; 6) 5K ;
B) 5C; T) i{HIIA EiIOEDE.
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TpenyBaabni BOpaBH

¥V mipamini SABCD 3
BHCOTOK SO KyTOM HaXHIy
Oi4HOTrO pedpa 10 IIOMHHH
OCHOBHE ...

a) <SMO; 6)<S0C;
B) <OSC; r)<DSB?

Po3p’s3yemo 3agaqy

V npaEMIBHIT YOTMPHKYTHIN ITipaMili CTOPOHA OCHOBH
8cm, anrodpema 3cm. biuxe pedbpo nipamign DopiEHIOE. ..

Po3s’aszanna.

Tak sx mipamiaa npasibHa, 10 Bl 11 Oi4Hi rpani —
PiBHOOCAPCH] TPHKYTHHKH.

Po3rnsHemo OMH 13 HUX, HanNpHKIa,

ADSK. SK - BHCOTa bOI'0 TPHKYTHHKA 32
susHavennam anodemu ( chopmyniite ioro,
OyAb - nacKa), BOHA NOAINKTD HaBNiA

cropory DC, to % DK = KC = 4 cm.

Toai, 3 npamoxyTHoro ASKD moxeMo 3HalTH
Giune pebpo SD nipamiau, AK rinoTeHysy uboro
TPHKYTHHKA:

SD*=SK?* + KD%;

SD = VSKZ + KD?=V3T+ 42 =V25 =5 (cm);
SD = Sem.

98



|
Po3p’skiTh 3aga4y caMmoctiiiHo

biune peGpo npaBHIbHOL
YOTHPHKYTHO! ipaMinH
nopieHioe 13cM, BHCOTA

-

mpamMigH — 12¢m,
3HalTH OlaroHams OCHOBH

Posr’sxu 3anauy:

BucoTa npasnbHOT YOTHPHKYTHOT MpaMian JOPIBHIOE 4 CM,
afl anoema— 3 cm. BisHauTe KOCHHYC KyTa MUK IUIOLHOKIO
Oiuroi rpani mipamign 1 IVIOUHOK OCHOBMH.
B B T

4
i

e ) =]

-lw

Poss’g3aHAEA.

ASOK -~ npsasokyruuit, SK = Sem - rinorenysa,

SO = 4em — karer. Kyr Mbk n10um#oi0 6140l rpani
MiPaMiZN | IIOWHHOK OCHOBK Aopismioe kyry SKO.
3uaiinemo ifioro i3 ASOK :

cos < SKO = 2

I3 ASOK : OK = VSKZ = §0%2=V5% = 42 = /9 =3 (cm).
OK 3
ON<SKO'-S-K-=§.
. " 3
Bumocuu:;.
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Po3p’s:xu 3amaul;

1) Cropona OCHOBH NPaBIILHOL YOTHPHKYTHO! ITPAMIJN JOPIBHIOE

4 oM, 2 006%em — 64 oM,

3uaiiaiTe BHCOTY MIpaMiAN.
A 13 B r a
-g-u dom 8 cw 12cm 16 cm
2) 3uaitaite aomxnny peGpa xyGa, 10 NOBCPXHI KKONO A0PIBHIOC
96 cM?.
A 3 8 r a
2em Jem dem 6ew 8cn

3) Ha pcynxy 305pakeso posroprxy MipaMiin , (o CKIATACTRCR 3 Ksapara,
CTOPOHA SKOro AopisHioe 10 oy, | HOTHPLOX NPABIABHNX i
Bisnayre nuioury Gianoi nosepxui wiei mipasiam ( y cm?).

r

100/3

4003

100-(1+/3)
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Tina oGepTaHHA

JH3 "Yuamcesmi ILATT
Burnamag marematasn: Fomecens [C.

Pirypu obepTraHHg
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Muaidpoy HamBarome WL0, MEOPSHS DS PHITHRAM
RPAMOKYMHUKT HIEROAO (1020 CHIOPCHL.

1. OO Sice yrandpa) - cmopors, HEIFKOL0 AX OO MELRECA
npamorymaur OABCOT.

2. Cooporu OA 1 O1 B omucymone piff xpyeu — ockodu

yAHOpa.

3. AB- onuuis Doy moBarn yuHSp.

4 MN=AF- ﬂﬁrpmtptﬂuﬂp:

3. MM aindp HEZUAGI0E HPAMILM, SN0 9020 mBpw
REPNSHOU KA T 00 MACLYLH OCHOS.

BaacTtuBocTi |

mapasean i pie. || BATCTARI MM TCRCTIMELANEL
AB//MN, AB=MN ecmeal.
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I N
Ilaowia roBepxHi HUAIHAPA

® . Soca. = Sg + 28
acpae ooz aon e oCHonm

-

~ Maoua ocHoBM UMAIHAPA - S, = tRY;

- Ehoan sosgxe

‘ Bivna nopepxun -« Sg .. = 20RH;

® - socwace concaa MNosua nosepxus uMAIMApPa ~
Seon. ™ 20RH + 2nR*;
Sion * 2RR(H+R)

O6’em mmaiHIpa

Q 06’ em Wi HAPa A0piBHI0E 7100 YTKY ILI0Mi Foro
B Irl OCHOBY Ha BHCOTY.
<>, V = nR*H
|
Tpenysassni snpasu

1 ¥ 3ofdpameHoMy Ha DHCVHEY IDUTHApE  Bidpizox, mo
Ha3HEIETHCA TEIPHOD, E...

xX1 AB 01K OM | 001

2. OCLOBHM OepepiszoM IMITHHPA € KBafpaT 3 MepHMeTpoM 24 CM.
YoMy L0piEHIOE PATIVC OCHOBH IHHPA?

12cCM | 3Cm G CM BCM | 4cCm
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TpenysansHi ENpaEn

1. Pagmiyc oCcHOBH IMMiHApAa A0piEHKE 3 oM, TEipEa - 8 o
JiaroHams 0Ch0B0TD Nepepisy LT HApa JopiEHHE. ..

aji1icy; G)220M; B)10CM; T) 14CM.

Tcon | 22cm 10cm Tdcm | Bom

A
2 EBncoTa DEAMHEIpa SOPIBHEGE 8CM , & PAIiyc OCHOBH — 7 CM.
" TIaoilla OCEOBOTO Oepeplsy OELAHIPE...

118em? | 122em* | 110em? 112em? | 115cm?

|
Posp’axiTh 32724y

mmomnomnepepuymnxpa xopunmoeSeu 1 yTBOpIOE 3
TIAOLIMHO0 OCHOBH KYT 30°. 3HaMTH BHCOTY LHAIHAPA Ta MAOLIY
HOTO OCHOEH.

Po3p’a3aHHA.
1) Bucory umainapa Gyaemo mykarmit i3 NpAMOKYTHOIO
AADC. CD - TeipHa uMAIHAPa i #Oro BHCOTA, € KATCTOM
AaHOro TpHKyTHMKA. Karer, sxkuit AcxkiTms nanpors
xyra 30°, aopimnoc noaosmui rinoremyan. To x,
CD = 4 cwm.
H = 4cm,
2) OcHOBONW0 IMAIHAPA € KPYT, TOMY MAOLIA OCHOBHM
UMAlAPa aopimiioe naouy Xpyra | obuncaocTicn
30 POPMYAIO: S, = TRY,
HaMm norpibno suaftty paziyc ocnony wmainapa i3
BADC: AD = AC-cos30'= 8 - 2 = 43 [ em).
3niack, Mmacmo:
Socn™ W(W3)? = 48 7 (cM¥).

Biznonias: 4cm; 48mem?.
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TperysassH BUpaEs

1. Hxop F - pamyc ocsosm measrmpa, H — =mcors, 7o muoooa Gimzol

2, Biuma mosepoom menzrmpa 2000 muonm oomoesr 25cm®. [losmm

) TFH;

I}EIPH;

@) znRH;

r}!:tn'-'H.
3

&

B

22 5o

250

SO0

1500

A

1B0cs

3. [MomxuHa KoAa OCHOBH WHAinapa gopisxoe 18x oM. Buanayre naouy

Biynol nopepaxsi wnainapa. e foro spcota gopisxioe T oM.

A

126 7 cha?

207 m eai?

252 mowt

288 & ei?

56T et

2. Ilepzouerp ccEoE0ro Oepeplsy OEAEAPS OopISEEce 32 CM. JEAMITE

maonry Blusrol moEepTTn I Epae | SHITo Boro Bmcora gopdssnce 10 o

30T oarf

07 our

1207 eaf
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TpepyBasnbHi BOPaBH

1. Of'cm maninapa mopisimoc 72 moM”. 3HafiaiTe BHCOTY LLOTO
HHAlNApa, SKID pagive foro ocHoBH AopinMioe 3 oM.

A B B r a

24 cai 12 cui 9 eni 8om YY)

2. ¥ramnTe chopayay Oas obmeaerrm 2ocors H opasmpa,
MADINA CCHOBEM HHOrD O0pIBErce o, 8 ob'es — V.

A b B r a
H== H= H=TI5S H= H=%
I

Konyc

KorycoM Ra3UESH0ME TiNG, yTEOpEeHE odepTaHHAM
NEAMOKYTHOMD TPHEYTHUKE HEBKONO HOTD KaTera.
Touka P — BeplUMHE KOHYCA,

Bigpizok PO — BuCOoTa KOHYCE,

Mpama PO — Bick KOHYCE,

TeipHa koHyca (P4, PB, PK) — Bigpizor, AkWi
CNONYYas BEpUMHY KOHYCA 3 Gy 0b-AKDH TOYKDD
Kona ocCHOBM,

KOHYC HaZMBEAKTE NpAMUM, AKwe POL (APB)

0 - UeHTP KpYTa OCHOBEM,

APAK — pCchOBHA NEpEpis KOHYCA;

OK=04=R - pagiyc 0CHOBMW KOHYCA.

- . Kowxma
B . yea- OpoxOIHTE Hepes HemTpa comraTpil Vel Teipmi
. P]'mE . Eics KoHEyCa, € EOHYC He Mag EoHYyCa piemEi
L ILTONTMHEON HOTD
CHMeTpil
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. I
Ilepepizu KoHyCca

Cin T HAS LS, RIPIASARHT

INepepiz xomyca OCHOST KOHLCS,

IDIOIIHEOR, AKA NS PS MU HAE 020 O KPYEY.
HFOOQITE oo ocoen

=epe: FIOTe BiCE, KOHYCA i mapaTeTesHoTo it

HAIMEIRTE
OCEOBTIM
TepepPilon KOy A

4 APB)

RO%:%0,8% = P0.P0,* 47
(Ci9Ha mTonTiEaE, DEpaTeTEHA OCHOEL HOHYCA,
[IOELTHE 0T HA MEE TiNa 00epTAHE: MEHIIT
KOHYC 1 3pi3 asul KOyC.
JFpiz aMTl ROEYC OOMEEEHUTITEOME KR VTAMIT -
TIOTC OCHOBAMT — T4 DISHOED IIOBSPHEHEE.
Bigcrasse ri= 0CHOEAM - EMCOOTA 3pizaHoTD
EOHYCA.
O - EvcoTa spiz aHOTD KOHYCA

IloBepxHA KoHyca

TloEepXHE KOHYCA CEAATEETECE 2 01¥=D] NIoESpXE TS DCEDE -

- BluHa IoEepIsE HoHyea

@ oo B = Stiwe * Sacucnd

Bivna nopepxHn - Sg5.,= TRL;
Maclla OCHORW Kouyca - 5., = TR
MNonma nopepxmsa UMAlHIpa -
Seos. = WAL + mR?;
Sus = RR(L+R)

O6'emM KOHYCE AOPIE=EDE THETIH S8CTHED A003 Ty [MADIITL
Eoro OCHOEM HA SHCOTY. -
= L 5y H

Maowa ocHoBl KoHyca - 5., = #RY;
Of'em moHyca - H:;" mRE: N
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: | N
T b3 b3
OcroBNM nepepizoM KOHYCA € PIBHOCTOPOHHI TPHKYTHHE,
cTopoHa 3xkoro 6cM. 3HalTH pagiyc 1 BHCOTY LILOTO KOHYCA.

Pose’ AsaHHA.

33 YMOBOK  3agaml  TpHEYTHHME @ ASB -
pPIEHCCTOPOHEIR, TOMY OIEMETP OCHOEH HOHYCE
pieEmEd G, 3 HoTo pamiye— 3o

Bucora momyvea 530 & BHCOTON pIEHOCTOPOHHEOTD
TPHEYTHHES, 3 BOHA OOUHCTEDETECA 33 GOpMYTION:

h=SaToxh=5 6=33 (a0

Bimnoeime: 3o 343 oo

: B
Tpenysassi Bnpass

Pamiyc KoHyca JopiBHIOE HCu, a BEcoTa — 8o

3HalTH NepHMETP 0ChOBOTO Tepepisy.

s Pose’ AsanHA.

DcpoBid mepepizon koEyed ¢ aASB. [lorpidao
SHAHTH §i0To NePIMETP — CyMY Yk fioro cTopin.
$A =5B aK TeipHi.

Is a504: SA*=50%+04%,

S4=E07+ 04 = VF +6 =100=10(cw).
Paass= 10+ 10 +12 = 32 (o).

Bimmoeige: 32 ou
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TperyBasbHi BOpaBH
1. TiameTp 0CHOBH KOHYCA DopiBHIOE 6 cM, 3 mNoma fiuaol NoBepXRi

- 24cm? 3maiiniTe noBRMEY TEipHOT KORYCA.

A ] B r a

2 om 4 cu G en Beu 12 cat

Posze azanms.
IInoma Giwnci mOBEpXHI KOHYCA O0UHCMIOETBRCA 34
DOPMYTION: 5gjus™ TRL.
3a yMOBOH 3208 Sgjg=24men’, 38i0CH
nRL = 24n 1o % FL =24 spaxoByoum, mo
R =3 cu, maeao: L=24:3 =8{cu)

Bimnoeige: Scu.

| N
mmuw sazaqy
1 JoEsamHa Koma OCHOEH KOHYCA DOpiEHEce Smem. SHailmiTe
MOEEIHY TEIPHOI KOHYCA, KO AoTo ENCOTA MOPIEHIGE 3 M.

A B B r n
11 ¢ 10 ¢ Tom Fom EXT]

Pose’m3aHHE.

Is » SOB: 5B =507 + 0B,
C = 2nR, 3a ynmosoio sagaa C = Smem.
Topi: 2nR = 8n,
2R =8,
R =4 (cm)
Bignosims: 4 cM.

2. MiameTp oCHOEM KOHYCA HopiBHIOE GcM, a mmowa fioro GivHOI MoBepiHi —
24mcm®. 3uaiigite goEwaEy TEipHOT KOHYCE.

A b B r i}
2o 4om 6 om 8 cu 12 cm
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I
3) 3naiinite 06'emxonyca , mano foro pagiye Ropismoe Gon,
TeipHa — 10 oM.
A B B r A
48xcw® | b0mem® | 96mem® | 120mem® | 288mcw®
PosE’ 3aHHA.

08 en xoHYCa 0DMMCTIOETBOA 33 QN]JHM!D?’%'R:H
\v-gﬁ - 10 = 120w (c®).

Bignosigs: 120w o,
4) 06’em wmingpa popiemoe 48mcm®. 3maiinime of’eM xomyca,
AKTO [OpiEmIOE pajiycy OCHOBM HMTHZpa, a

papiyc OCHOEHN
ENCOTA EOE MEHIIA 33 EMCOTY LIMMHApA.

A B B r A

bor® | Sew® | 16 | e | 360®

_ |

Poss'ssn camocTiitHo 3apavy
1) Ocsormm nepepizoM KOHYCA € PRHOCTOPOHHIl TPHKYTHIK,
cropora axoro 8 cu. Ofmcnm nomy UBOTo TPHMKYTHHKA,

g

----:':::‘B-

--=70
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Kyna i cdepa

Ko#Ha ITONMHA, §Ka OPoxOIHTE
. Hepes OeHTp Kyi, Hominge i Ha
TIoBEPHEE0 KY/T Ha3MBAKTH Cdepo. OBl piBHI MBKYM | € MACWUNOR
Lewmp wpyee , oDepraHHs EROIO || CuMemps k.
YTBOPEHD EVTED, HawbBawoTe (| BoHa nDepeTHHac Kymo 0o
: L BEMHEOMY KPYTY, @ NOBEPNHID
Bifptzon, SKHME CTOMYYaE OBi TOMM || KYTi- 0o xedy Seaukose xpyed.
Wwﬂmwm E eenxp.=Exym

; 0 |
Poamimenss Kyt i TUTOMIMHM

y IpocTopi

SArmo r> 4, TO Armo r=4 , To MUOmIKE 1
Hm:_nr{dJmmnnm [MOmMES TEpeTHEIE E¥TLT MIIOTE
1 EyTIE HE MIOTE T — TATEKI OIEY CILTEHY TOEY.
CITUTEHN TOUOE. panivea )
T Eu MEHII EILCTAHE ELL

ISHTPa EVTH 50 Mepepizs
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ITnoma cchepu

Cheporn HA3WBAETECH MHONGHE B TOHOK OpOcToRY , 110 SHIIOIETRCH
Ha 28H1E sigctasl B =i sanasci rooon O, Cdeepa | spaso=a nosepomss| -

== ' Tlaoma cepn pagiyea R obwmoasceTsca 2a

bomoi S = 4nR?

I1.10114a ceaMeHMHoi nogepYHi :
L3

]

“ ITogepiHA K 08020 CEXNTROPNE

]

| N
O6'em xymi
0’eMH YaCcTHH KYM
9 OFeM Kymsoscrocenvesra |V = TH¥(R- gj
2

I Z
Of'eM Ky THOBOFG CEKTOPA v = 3 "RH
R
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1 | N
Tpenysasssi BUpaEN
1) Pamiye xym pgopiesioe dcn. Ofmicmimn munonTy BEEMMKOTO KPYTa Kym.

Pose’gaamHa.

Sex=mR¥ Tom 5, =nw# = 16m(cm?).

Bignosigs: 16mwcm®,

2) INnoma pemmxoro KpyTa Kym gopiemroe 81wcem?®. Ofmcmrmn panmiye
Ky T2 JOESIHY SKEATOPA K.

Pose’ zaasmma,
S = ®R* . 3a ymonowosanaui ;.= 8lmwem®,

T Ra =R* = 81,
R=9 (cm).
C=2mR =2m 9= 18 m (cM).

Bignoeime: %cng; 18 wom,

3) Eymo, pamive axol Som, NepeTHYTO MNIONMHOKY HA EIOCTAHE 3 CMELD
ueHIpa.
3HAITTH papiyc T2 JOEXIMHY KO IIepepisy.

ﬁ Pose’ g3aHHA.
Sex=wRY To® Sp=wd = 16m(cm?),
I 100,4:0,4= 042 —00® =TT —F =+16=
= d{cm),
Tow, paniyc mepepisy OOpIEHIOE 4 CM.
J0ERMHY Kofa mepepisy ofumommio 3a Goprymomn
C=2m C=2n 4= 3%x (coa),

Bipnosime: 4cm; Bwom,
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Posg'asm camocTiiito 3aaaqy

1) Birsnaure mnomry ciepu, giametp axoi mopiemtoe 12 cw.

A

]

r

a

Mo oar

Tm ovr

144 o

FEET oo

STET oM

2) Depepia xymi naoupmor mae mmowry 81mcm®. 3naiipim
EiICTaNh Bill UeHTpa Ky 00 MAONRTHN Tepepisy, N0 pamyc

Kym gopiemoe 13 om.

A

r

n

6 cu

2 em

12 em

13 cm

3) ¥V cximern pasie sbimpnmTecE ob’em kym, Axmo [ papive
sbimenmTeca v 2 pazu?

A

r

n

v 2 pasu

v4 pau

y fpasis

v 8 pasie

v 16 pasis

Ycrmixie Bam !
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I'p.Ne

[IpizBumie, imM’s

BeTyn 1o crepeometpii. AKCioMu cTepeoMeTpii Ta HACHIIKH 3 HUX.
IMoyaTkoBuii i cepenniii piBHi ( 6 621 )
3asoanns 1-3 micmame no n’sime eapianmis 8ionosioel, i3 AKux milbKu 0OHA NPABUTILHA.
Bubepimo npasunvny, na éauty OymKy, 8i0nogios i noznaume ii ¢ O1anKy 8ionosioel

1. CKiJTbKY TUTOIMH MO>KHA MIPOBECTH Yepe3 JBi MpsiMi, 0 NEPETHHAIOTHCS ?

A

b

B

r

A

OJIHY

Bl

TpH

»KOJHO1

0e3iiu

2. CKUIbKH CIUIBHUX TOYOK MOXKYTh MaTH JIBl TUIONTWHH, 110 IEPETHHAIOTHCS?

A

b

B

r

A

OJIHY

Bl

TpHU

’KOJHO1

0e3iig

3. Ha pucyHky 300pa)<eHO MPsIMOKYTHHIA TIapajienerines
ABCDAI1BICIDI. ITpsma AD neperunae miomuny DD1C y Toumi ...

A

b

B

r

A

D

D

C

B

C1

3asoanns 4 nepedbauae ycmanosienus 8i0nogionocmi. /o KO#CHO20 psioKa, NO3HAYEHO020
yughporo, 0obepims 8i0N0BIOHUK, NO3HAYEHUI OYKE010, | NOCMAagme NO3HAYKU HA NepemuHi
8ION0BIOHUX PAOKI6 [ KOJNOHOK. [lomim 8i0nosiob nepenecims 0o b1anka

4. YcTaHOBITH BIANOBIJHICTh MK TeOMETpUYHUMH (irypamu (1-4) Ta KiabKICTIO MIOLIUH (A —
M), SiKi BOHU BU3HAYAIOTh.

1 npsama i TouKa, IKa HE HAJIEKUTH MPAMIN A

2 TpM TOUKH, SIKI HAJIEKATh MPAMii b

3 1Ba pajgiycu Koia B

4 KiHII TIOTEHY3H 1 LIEHTP OMMCAaHOTO HAaBKOJIO I
MPSIMOKYTHOTO TPUKYTHHKA KOJIa

YKOJHA IUIOIIMHA
TUIBKH OJHA IIJIOIIMHA
’KOIHO1 200 oJHA IIJIOIMHA
0e3miy a60 oJHa IUIOIIMHA

0e3J1Y [UIOLIUH

=

AIBIBI|T ]I

IS ONN NN

5. O0epiTh MpaBUIIbHI TBEPIXKEHHS:

I) Oynb-siki AB1 Pi3HI TOUKH 3aBXKIM JIKATh B OHIHN TUTOIITHHI;

I1) 6yap - ki TpH pi3HI TOUKH 3aBXKIU JIEKATh B OJHIN TUIOIINHI;
[11) Oynp - siKi AB1 pi3HI TOYKHU 3aBKIU JIeXkKaTh HAa OJIHINA MPSIMIii;
IV) Oyzp - ki TpH pi3HI TOUKH 3aBKIH JIeKaTh HA OJHIN MPSIMIi;

A

b

B

r

A

yue |

ymure |11l

jmwe 11

qaure 11 11

I, 1milv

HocraTHiii piBeHsb ( 3 6a/1m)
Po36’soicimo 3a60anus 6. 3anuwims 8i0nosios y O1aHk 8ionosioel
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BukopucToByloun MaJIlOHOK JOBEZITh, 1110 yepe3 npaMi AD i B1A mokHa mpoBecTu
IUIOIIUHY.

B Ca

Au

Ak

Bionosion:

Bucoxuii piBenb ( 3 6a,n)

Po3zeé’azanns mae micmumu obepynmyeants. ¥ noomy mpeba 3anucamu nociio08Hi 102IuHi
0ii’ ma nosichenus

JloBeiTh, 1110 KOJIU JBi Pi3HI IUIOMIMHU MICTATHh TOUKU A 1 B, TO 11i TU10ImHN

MePEeTUHAIOTHCA 110 IpAMiil AB.

Bionosiow:

G2 VN NS ]

¥ 3aBaannsx 1,2,3,5 npaBuiibHy BiINOBib MO3HAYANTE TaK : | X
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['pNe [pi3Buie, imM’s
[TapanenbHICTh MPSAMHUX 1 TUTONTUH
IMouaTkoBwuii i cepenniii piBHi (6 6aam )
3asoanns 1-3 micmame no n’smo apianmis 8ionogioell, i3 AKUX MilbKU 0OHA NPABUTILHA.
Bubepims npasunvny, na sauty Oymxy, 8ionogios i nozuaume ii 6 O.1aHKY 8i0nosioell

1. ITpsmi a 1 6 MumoOixkHI. CKIJIBbKY ICHYE TUIOIIMH, SIKI TPOXOAATH Yepe3 NpsAMY d 1
napaJiesibHi npsmii 67
A b B r bl |
OoJlHa Bl TpH JKOHOT Oe3niu

2. Tlpsima a mapanensHa NpsAMii 6 1 mepeTuHae MpsiMy ¢. BCTaHOBITH pO3MIIIEHHS MPSMHEX 6 1

c.

A b B r bl §
MEePETUHAIOTHCS napaenbHi 30iraroThcs MUMOODKHI [TapanenbHi yn
NIePETHHAIOTHCS

3. CKinbKM Nap mapajie/ibHUX IUIOMIMH IIPOXOMTH Yepe3 IPaHi MpAMOi IPU3MHU

KLMNKi1L1M1N1, 0CHOBOIO SIKOi € Tparmerfis. o
K, M,
A b B r pi |
OIIHa JIB1 TpU YOTUPHU JKOTHO1L K M

3asoanns 4 nepedbauae ycmanosnenus 8ionogionocmi. Ilomim 8ionosiob nepenecimos 00
onamka.

4.lano mipaminy SABCD, SO — Bucora mipamiau, M — cepenunna

Bucotu, K — cepennna pedpa SA,

P — cepenuna pedbpa AB. YcTaHOBITh BIIMIOBITHICTD MIXK TIPSIMAMMH 1

wionHamu ( 1-4) Ta ix B3aeMHUM po3mimeHHsM (A — JT).

1 IIpsma MK 1 mioumna ABC A [ImommHN nepeTnHarTHCA
2 TIlIpsmi OP i MK b [Ipsima 1 momuHa NepeTHHAITHCS
3  IIpsma MP i mnoumna SDC B [Ipsima nmapasienbHa TIOMUHI
4 Ilnomwunu BMK i1 SDC r [Ipsimi mapanenbHi
i [psiMi MUMOOXHI
Al B| B| T'| I

1

2

3

4

5. Cepen moiaHuX TBEPHKEHb YKAXKITh XUOHE.
I OcHoBHMMH (irypaMu B CTepeoMeTpii € TOUKa, IJIOIIMHA 1 psAMa;
Il 1Bi mpsiMi y MpOCTOPI, IO HE JISKATh B OJIHIN IUIOIIMHY, HA3UBAIOTHCSI MUMOOKHIMH,
Il npsmMa He MOXe MepeTHHATH TUIOIIKMHY OUTBII HiXK B OJHIHN TOYL ;
IV  skmio aBi mpsiMi TapayieNibHI OHIHM TUTOUTMHI, TO BOHU MapayiesibHI MK CO00¥0.
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A B B r i

suie | qume |1 11 auie 1 e 1V i, Hilv

HocrartHiii piBensb (3 0aan)
Pos3é’sicimo 3a60anns 6. 3anuwims 8ionoios y baauk gionogioell

[To6ynyiite ky0 ABCDA1B1C1D1 Ta 3amrpuxyiite miomuHy, sSika TPOXOJAUTh Yepe3 TOYKHU
A1, B, D1.

Bucoxmnii piBens ( 3 0a1u)

Pos3é’azanns mae micmumu obepynmyeanus. Y noomy mpeba 3anucamu nociio06Hi 102iuHi
0ii ma nosicHenHsl

Uepes Touky P, 1110 J1eKUTH 11032 ABOMA MapaJieIbHIMH ILIOMIWHAMM 0 1 3, MPOBEICHO B
npsimi K i M, sIKi mepeTHHAIOTH IUIONIMHY 0, B TOYKax A1 i Az, uoniuHy B — B Toukax Bii B2
BIJIMOBITHO. 3HAHIITH JOBXKUHY Bijpizka B1B2 ,saxmio A1Az = 6¢m, PA1 1 A1B1 = 3:2.

Bionoegiow:

Y 3aBpannsnx 1,2,3,5 npaBwibHy BillIOBiAb O3HAYANTE TaK :

118



['p.Ne [Ipi3Buie, imM’s

[TepneHAVKYISPHICTD MPSAMHUX 1 TUIOITHH.
IMoyaTkoBuii i cepenniii piBHi ( 6 6aaun )
3asoanns 1-3 micmame no n’sime eapianmis 8ionosioel, i3 AKux milbKu 0OHA NPABUTILHA.
Bubepimo npasunvny, na éauty 0ymKy, 8i0nogios i noznaume ii ¢ O1anKy 8ionosioel

1. CKinbKY IPSIMHUX, IEPICHAUKYISIPHUAX JI0 MPSMOT, MOKHA IIPOBECTH Y MPOCTOPI Yepes
TOYKY, 110 HE JISKUTH Ha JaHIN psMii?

A

b

B

r

A

OIHY

Bl

TpH JKOJTHOT

Oe3iiu

2. llpsmMa a nepeTHHAE TUIOUIMHY o Y TOYIl A, IpsiMa @ JISKUTH y MJIOLIUHI ¢ 1 TPOXOIUTh
yepe3 Touky A. SIKmo al 6, TO sSIK po3MillleHa NpsiMa g 10 BiIHOIIEHHIO JI0 TUIOMIUHY 0.7

A

b

B

r

A

MepIeHANKYIApHa

ImapajciibHa

HaJICXKUTDb HJ'IOI_I_II/IHi

IEpETUHAE

HC MO’KHa BU3HAYUTHU

3. SIk po3ramoBaHa npsiMa , sika JISKUTh B OJIHIN 13 IBOX MEPIEHAUKYISIPHUX TUIOLIHH 1
NepHeHAMKYIISIPHA JI0 JiHii epeTHHY IUX IUIONIHH, BiTHOCHO JPYroi IUIONIHHY.

A

b

B

r

A

napaseinbHa

IIEPIEHIUKYJISIPHA

HAJIEKUTh TUIOLIMHI

[IEPETUHAE

TapajiejibHa abo nepeTuHae

3asoanns 4 nepedbauae ycmanosnenus 8i0nogioHocmi. [[o KOXHCHO20 psaoKa, NOZHAYEHO20
yughporo, 0obepims 8ionoGiOHUK, NO3HAUEeHUll OYKEO0I0, I NOCMagme NOZHAYKU HA NePemuHi
8I0N0BIOHUX PAOKI6 | KONOHOK. [lomim 8i0n06iob nepenecimeb 00 biaHKa.

4. YCcTaHOBITH BIANOBIAHICTh MK YMOBOIO TBepkeHHs (1- 4) Ta fioro BucHOBKOM (A- 1)
TakK, 00 YTBOPWIJIOCS ICTUHHE TBEP/PKEHHS.

1 ko 3 TOYKM NPOBEACHO /B1 PIBHI MOXUJI, TO A

2  SIxmio 3 TOYKM MPOBEICHI AB1 pi3HI OXHITi, TO b

3 SIkmio 3 TOYKHM MPOBEJCHO MEPIICHIUKYIISP 1 B
MOXUITY, TO

4 SIKmio 3 TOYKM MPOBENIEHO J1Ba NEPNEHAUKYIApy, [

TO

OlIpIIa TOXMJIAa Ma€ OLIbIILY

HPOEKIIiIo;

O1s1b1Ia TOXMJIa MA€E MEHIITY

HPOEKIIiIo;

BOHU MarOTh PIBHI MMPOEKIIii;

BOHH 30IraloThCH;

noxusia OibIla BijJ MPOEKIii

TOXWJIOI.

BSWPN P

5. Ha pucynky 300paxeno kyo0 ABCDA1B1C1D1 . 3xaiinu noMuiky B

3almcax.

I) Inouman ABA11 ACD nepetuHaroThes 1o npsiMiii AB;
I) mmomman ACD1 1 A1C1B mapainenbHi;

1) mommuan ACD1i A1Ci1B1 nepetunarothes no npsimiit A1B ;
IV) AA1B i CC1D; mapanenbHi.
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A B B r i

juie | aumre |1 11 qure |1 1 qumre |1 1V i, Hilv

JlocTaTHiii pisens ( 3 6an)
Pos3s’siicimo 3a60anus 6. 3anuwims 8i0nogios y bank gionosgioet

Uepes Bepuinny B kBagpata ABCD 31 cTopoHOIO 8CM ITPOBEICHO
nepreHaukyssp BK 3aBoBxxku 7cM 10 IJIONIMHU KBaapaTa. Bijncrans Bij

touku K 10 fmiaronaneit kBaapara JIOPiBHIOE ...
Bionosios:

Bucoxnii piBens (3 0aau)
Pos3é’azanns mae micmumu obepynmyeanus. Y noomy mpeba 3anucamu nociioo6Hi 102iuHi
0ii ma nosicHenHs.

3 TOYKH J0 TJIONIMHU MTPOBEACHO JBI MOXMIi. JIOBXXKUHA OFHIET 3 HUX JIOPIBHIOE
1242 cM, a moBkuHa ii mpoekiii - 8cm. KyT Mixk MPOEKIisIMU TIOXUIIAX JIOPiBHIOE
60°, a ToBXKMHA BIJPI3Ka, IO CIIOTyYa€ OCHOBU MOXUIIUX , IOPIBHIOE 7CM.
3HaNau NOBXKHUHY JPYTOl MOXUJIIO].

Bionoegiow: AlRBRIRITCI!I T

Y 3apaannsx 1,2,3,5 npaBwibHy BiANOBiAbL NO3HAYANTE TAK & | x

GIWIN [
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I'p.Ne [Ipi3Buiie, imM’s

Koopaunaru 1 BeKTOpH.
IMouyaTkoBuii i cepenniii piBui (6 6aau )

3asoanns 1-3 micmame no n’sime eapianmis 8ionosioel, i3 AKux milbKu 0OHA NPABUTILHA.
Bubepimo npasunvny, na éauty 0ymKy, 8i0nogios i noznaume ii ¢ O1aHKy 8ionosioel

1. dano touku A(8;0;0), B(4;-5;0), C(0;-5;9) i D(0;-3;0). fIka 3 mux TO4OK
JICKUTh Ha OCl y?

A B B r i

A B C D KOIHA

Zh

2. Cropona kBaapata ABCD nopiBHIOE Tp1 OIUHUYHHUX BiIPi3KU.
Sxi koopauHatH BepiinHu B?

A b B r I
(0;0;3) (3;05-3) (3;3;0) (3;3:3) (3;0;0)

3. 3HaueHHA a, 6, ¢ 3 HOPMYII IIAPANETHHOTO epeHeceH s © — X T %
yi=y+h Z=zta SIKIO IPU ObOMY IapaJICIbHOMY nepeHeceHHi TOYKa

A(1;0;2) nmepexoauts y Touky Al (2;1;0)

JIOPIBHIOKOTb..
A b B r bl |
1:1;1 1:.2:1 1:1:2 1:-2;-1 1:1;-2

4. Ha pucyHKy 300pa)keHO BEKTOpH '@, &, &,"d" y IpAMOKYTHili CHCTEMi KOOPIUHAT.
Yemanosime 6ionosionicmu miswe naporo eéexkmopie (1—4) i meepodxcenuam, wo €
npasunvHum ons yieci napu (A — /1)  Ilomim 6ionogiov nepenecims 00 O1aHKaA.

1 @ib A BexTopu nepreHIuKyIspHi EI
2 aic b Bexkropu koiiHeapHi, aje He piBH1 .
A
- [
3 ¢id B CkansapHauii 1oOyTOK BEKTOPiB BN
61t 3a 0 P

4 bic ' Bekropu piBHi

B WPN -

5. O06epiTh NpaBUIIbHI TBEPKEHHS:

|) mapanenbHe EpEeHECCHHS MOYKHA 3a1aTH (popMyIamu;

I) mepeTBOpeHHS TOAIOHOCTI IEPEBOUTD MPSMI Y TIPSIMi;

I1l) nBa BekTOpU KOMIHEAPHI, SIKIIIO BOHU MEPICHIUKYISIPHI;

IV) ckanspamii 10OyTOK BEKTOPiB AOPIBHIOE CyMi TOOYTKIB BIJIMOBITHUX KOOPINHAT;
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A b B r pi|
jae | ymmre |1 11 jmure 1 LI1ilv i, nilv

JocTraTHiii piBensb ( 3 0aau)
Po36’soicimo 3a60anmus 6. 3anuwims 8i0nosios y oaank eionogioeli

3HalTH KOCHHYC KyTa Mik BekTopamu i1 , skmo M(1;2;0), N (-1;3;4), K(4;3;2) i L(-2;1;1).

Bionosios:

Bucokmnii piBens (3 0au)

Pos3é’a3anns mae micmumu ob6epynmyeanus. Y Hoomy mpeba 3anucamu nociioosHi 102iuni Oii
ma NOSACHEHHs

Touka C € cepenuHooO Binpizka AB, mpuuoMy Touka A NEXUTH Yy IUIONIMHI YZ, a Touka B — Ha
oci X.
3Haiiii KOOpAMHATH KiHIIIB Biapi3ka, akmo C(2;6;3).

Bionoegiow:

Y 3aBpannsx 1,2,3,5 npaBwibHy BillIOBiAb MO3HAYANTE TaK :| X
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['p.Ne [Ipi3Buie, imM’s
MHororpaHHUKH
IMoyaTkoBuii i cepenniii piBHi ( 6 621 )

3asoanns 1-3 micmame no n’sime eapianmis 8ionosioel, i3 AKux milbKu 0OHA NPABUTILHA.
Bubepimo npasunvny, na éauty 0ymKy, 8i0nogios i noznaume ii ¢ O1anKy 8ionosioel

1. Ha pucyHKy 300paeHO po3ropTKy MHOI'OIpaHHHUKA.

Bu3HauTe KUTbKICTh HOTO BEPIIHH.

A B B r a

10 9 8 6 5

2. CKinbKy BCHOTO IpaHel y mipamiau, sika Mae 12 pedep?

A B B r a

4 6 7 12 13

3. 3HaifTu JOBXKUHY JlaroHail MPSMOKYTHOTO Hapajelnerninea, BUMipU SKOTO J0PiBHIOIOTh
2cMm,  3cwm, 4cMm.

A B B r a

V29 em V13 em

U om

3asoanns 4 nepedbauae ycmanoeieHHs 8i0n0GIOHOCMI.

4.J1aHO TIpaBMIIbHY YOTHPUKYTHY mipaminy SABCD,

SO = 3cM - BHCcOTa mipaMiy,

SK = 5cm — anoema.

VY CTaHOBITh BiIMOBIAHICTh MiK eeMenTamu mipamigu( 1-4) ta
ix posmipamu (A — ). Ilomim 6ionogiov nepenecims 00 O1aHKA.

1 | Cropona ocHOBHU A | l6ewm;
2 | biune pebpo b \41cwm; BII'|J
3 | JliaroHaJib OCHOBHU B 8\2cm; 1
4 | IlepumeTp OCHOBU I 32cwM; 2
J 8cm. Z

5. Cepen moanux TBEPHKEHBb YKaXKITh XHOHE.
MHororpaHH1K — T1J10, SIK€ CKJIa/Ia€ThCs 31 CKIHUYEHOT KIIBKOCTI TUIOCKUX TPUKYTHHKIB;
BHCOTA MPSAMOI IPU3MHU JOPIBHIOE JJOBXKHHI ii 61uHOTO pedpa;
Il moBepxHs mipamiau ckiagaeTbes 3 019YHOI OBEPXHI Ta OCHOBH;
IV 06’em nmipaminu 10piBHIOE JOOYTKY IUIOIII OCHOBH Ha BUCOTY.

A b

B

r

A

yue |

ymame 11 HI

e 11 IV

I, 11l

nuure 1V
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JocTaTHiii piBensb ( 3 0aan)

Po36’soicimo 3a60anus 6. 3anuwime 8i0nosios y 6iank 8ionogioel
JliaroHanpbHUM TIepepi3oM MPaBHWIIbHOT YOTUPUKYTHOI IIPU3MH € IPSIMOKYTHHK, IJIOMIA SIKOTO
nopisHioe 40cm?. [lepuMeTp OCHOBH NPHU3MH TOPiBHIOE 2072 cm. BusHaure BUCOTY IIPU3MHU.

A B

r

a

V2 em 2+/2 cm

4 cm

1 em

2 em

Bucoxkuii piBenb ( 3 0asm)

Po3é’si3anns mae micmumu ob6epynmyeanus. Y Hoomy mpeba 3anucamu nOCii006HI 10214 I

Oil ma nosCHeHHA

Ocuosoto mipamigun SABCD e tpanerniss ABCD(AD//BC), noexuHa cepeHbo1 JiHii 1Kol
nopiBHIOE ScM. biune peOpoSB nepnenaukynspHe 10 MIOUMHI OCHOBH MipaMiay 1 BABiYl
Ourbie Big cepennboi iHii Tpanenii ABCD. 3naiiniTe BifcTanb Bix cepequnu peopa SD o
wioman SBC (y cm), skmo 06’em nipamiau nqopisHioe 210 cMS.

Bionosiow:

¥ 3aBaannsx 1,2,3,5 npaBuiibHy BiANOBiAbL MO3HAYANTE TAK :

124




CnucoKk BUKOPUCTAHUX JIKepeJ
1. Anexceee B. I1. EnementapHa matemaTtuka. Po3B’s3anHd 3a1a4d. Kuis. Bumia
mkona. 2012.
2.0.C.Icmep. Matematukal(. PiBens crangapty. Kuis. “I'eneza”,2018.
3.0.C.Icmep. Matematukal 1. PiBenb crangapty. Kuis. “T'enesza”,2019.
4. Kymux JI.I. CydacHuii ypok mMatemaruku. /Cuibebka mikona Ykpainu.-2011p.-
Nel0.
5. A. Il. €pwosa, B. B. [onob6opoodsvko . Matemaruka. CaMOCTIiHI Ta KOHTPOJIbHI
pobotu 9 xmac. Xapkis. “ I'imHazis 7, 2012.
6. A. Il. €pwosa, B. B. [on060poodvko . Matemarrnka. CaMOCTIiiHI Ta KOHTPOJIbHI
po6otu. I'eometpis 10 — 11kimac.. Xapkis. “ I'imuazia ”, 2012.
7. 3axapitiuenko FO.O., Bawyneuxko O.I1. Anrebpal(. 30ipHUK CaMOCTIMHUX 1
KOHTPOJIbHUX po0iT. XapkiB. “Panok”, 2014.
8. 3axapitiuenxo 10.0., Bawynenxo O.I1. Anrebpa 11. 36ipHUK caMOCTIHHUX 1
KOHTPOJIbHUX po0iT. XapkiB. “Panok”, 2014.
9. Koywv T.I'. IrpoBi TEXHOJOTIi HABYaHHA HAa YpOKax MaTeMaTHKU. TepHOMUIb —
XapkiB: ” Panok ”, 2016.
10. O. M. Tumapenxo. ®opcoBaHW KypC IIKUIBHOI MaTeMaTHUKHU. XapKiB.
” Topciar  mmoc”, 2016.
11. Mapia Iliopyuna, Onexcandp Moxoeuk, Bimaniti Kynewxo. Anrebpa 11.
KouTtponbs HaBuanbHux nocsiriedb. Tepnonuns. Tliapyunuku 1 mocionuku®, 2016.

12. IHionacuii 1. 11. llponyktuBHuit neaaror.Xapkis. OcHoBa, 2016.

125



