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BCTYII

Kypc «/logaTkoBi po3aiiu eleMeHTapHOT MaTeMaTUKU» MOBUHEH 3a0€3MeYUTH
(¢opMyBaHHA (YHAAMEHTAIBHUX IOHATh MATEMATHUYHOIO XapakTepy, IOCATHEHHS
CTYJ€HTaMU BHCOKOI'O PIBHS MaTEMaTUYHOI MIATOTOBKH, YMIHb 3aCTOCYBaHHS IHX
MOHATH JI0 PO3B'sI3aHHS MPAKTUYHUX 3a]a4 Ta iX MIATOTOBKA 70 npodeciiiHoi podoTH,
B TOMY uyucial 3 oOjnapoBaHMMHU Yy4yHsMHU. OCHOBHE 3aBIaHHS Kypcy IMOJISITae y
NOrJaUOJIEHH] 3HAHb CTYAEHTIB, OTPUMAaHUX MpPU BUBYEHHI HOPMATHUBHOTO KYypCy
€JIEMEHTAPHOT MAaTeMAaTUKH, PO3LIMPEHH] X MaTEeMaTUYHOI'O KPYro3opy 3 METOJIB 1
NpUIOMIB pO3B’sI3yBaHHS HECTAHJAPTHUX 3a/1a4, PO3BUHEHH1 JOTTYHOTO MUCJICHHS Ta
(opMyBaHHI CTIMKOIrO Mi3HABAJIBHOI'O MATEMAaTHYHOTO IHTEpECy 4Yepe3 IHTEerparliro
HABYaHHS 3 JTOCJITHUIILKOIO JAISTTbHICTIO 1 TBOPYICTIO.

MeTonnyH1 BKa3iBKM MalOTh 32 OCHOBHY METY 3a KypcoM «JloaTKkoBi po3iiiu
€JIEeMEHTApHOT MaTeMaTHKW)»  ONaHyBaHHS CTYJI€HTaMH OCHOBHUX  METOMIB
pPO3B’sI3aHHS TEOMETPUYHUX 3a/lad Ta OCHOBAMH MATEMAaTHMYHOTO MOJICTIOBAHHS
3acobaMu eJeMEHTapHOI MaTeMaTUKU 13 3aCTOCYBaHHSM MPUKIAIHUX IaKeTiB
nporpam. [1oCiOHMK MICTUTH CTHCII TEOPETUYHI BIIOMOCTI, KOHTPOJIbHI 3alUTaHHS
Ta 3aBJaHHsA Ui CaMOCTIMHOrO OMaHyBaHHS Ta IHAMBIAYaJbHI PO3PAXYHKOBI
3aBiaHHs Ha 30 BapiaHTIB 3a MaTepiajaoM Kypcy. OTpuMaHi HABUYKH BiJ] CAMOCTIMHOT
poboTH CTaHyTh (DYHIAMEHTOM 3aCTOCYBaHHS BIAMOBIIHUX METOIB JOCIHIKEHb Ta
aHaJi3y OTPUMaHUX PE3yJIbTaTiB B IPAKTUUHIN pOOOTI.

CnoaiBaeMoch, 10 JaHWUWA TMOCIOHUK JOMOMOXE CTYJIeHTaM B OBOJIOAIHHI
METOJaMH BHMBUEHHS TE€OMETPUYHMX OO0’ €KTIB, OCHOBHMMM MaTeMaTHYHUMU
OiIXoJaMu 1O pO3B’A3KY MNPUKIAAHMX 3a4ad 13 BUKOPUCTAHHSAM CYYacHHX
BRXJIMBUMHU pO3JUIaMH Cy4YyaCHOI MaTeMaTUKH, a TakoX Oyne KOPUCHUM st
BUKJIQ/Ia4iB i Yac POOOTH 31 CTYJCHTAMH.



PO311J1 1
OCHOBHI METO/X PO3B’sI3YBAHHA TEOMETPUYHUX 3ATIAY
1.1 Knacudikauisa reomeTpu4HMX 32124

Sk BimOMO, 3a/1a4i B reoMeTpii B 3aJIEKHOCTI BiJl YMOBH 1 3aBJIaHHS AUISTH Ha
YOTUPH TPYNH: 3aBJIaHHS Ha OOYMCIICHHS, JOBEICHHS, JOCIIIHKCHHS 1 Ha MO0y IOBY.

VY 3amavax Ha OOYMCIEHHS MOTPIOHO 3HAWTH HEB1IOMI BEJIMYUHU (BIOPI3KH,
KyTH, Tutomli, o0'eMu) abo X CHIBBITHOIIEHHS dYepe3 BiOMi MmapaMmeTpu. K10
napaMeTpy JaHi B 3araJIbHOMY BUTJISAJII, TO Pe3yIbTaT BUXOIUTh OYKBEHUH, SKIIO K
yMOBa MICTUTbh YHUCJIOB1 3HAYCHHS MapaMeTpPiB, BIAMOBIIb 3BOAUTHCS 10 yucia. [Homi
yMOBa Taka, [0 MOTPIOHO CIOYATKy pO3B'SI3aTH 3aJady B 3araJilbHOMY BHIJISMI, a
NOTIM MIJCTaBUTH B OTPUMAHHUI BUpa3 3HAYECHHS TNapaMeTpiB. AJe 1HKOJH,
HE3aJIC)KHO BiJl BUMOT YMOBH, 3aJiauy JOIUIBHO PO3B'SI3aTH B 3araJIbHOMY BHIJISII.
TakuM 9uHOM, PO3B'S3yBaHHS «OYKBCHO» 1 «B UHCJIAX» HE MPOTUCTABIISAIOTHCS OJIHE
OJIHOMY, BOHH € JIMIIIE JBOMa (hOpMaMH TOJaHHS HEBIIOMUX BEJIIMYMH Yepe3 BiOMI.

YV 3amayax Ha [0BEIECHHSA HEOOXIJTHO BCTAHOBUTH HASIBHICTh IIEBHUX
CIIBBITHOIIEHh MK €JIeMEHTaMU 3ajadi: PiBHICTh YU HEPIBHICTh BIAPI3KiB, KYTiB,
napajesIbHICTh a00 MEePNeHANKYISAPHICTh MPSAMUX, TUIOMMUHYU 1 T. A. [HOAI 3aBaaHHA
IIOTO TUITY MOXYTh OyTH OQOpMIICHI 1 SK 3aBJaHHS HAa OOYHMCIICHHS; HANpPUKIA,
JIOBECTH, IO JACSKUN KyT TOPiBHIOE 45°, 110 muIoIia oaHiel Girypu B CTUIBKU-TO pa3iB
OUIBIIE TUIOITI 1HIOT (QIrypH 1 T. .

MeHI mommupeHi 3ajadi Ha JOCHUDKEHHSA. Y TakKuxX 3ajadax pe3ysabTar
3a3qaneriib He moBigomiiseThes. [loTpiOHO 3'ICyBaTH UM JIGKUTH IIEBHA TOYKAa Ha
NMaHid TpsAMid (Ha JaHId TUIOMIMHI), Y TEPETUHAIOTHCS JIaHl KOja, Yd IapajebHi
JaHl mMpsMIi 1 T. TI., BU3HAYNUTH, SKUH 3aJaHUX BiAPI3KiB OUIBIINMA, 0 SKOi 3 CTOPIH
TPUKYTHHUKA 3HAXOJIWUTHCS ONMKYe JJgaHa TOYKA, BCTAHOBUTHU 3aJICKHICTh MIK
nepepaxoBaHUMU B YMOBI €JIEeMEHTaMH (PIrypHu.

VY 3amadax Ha MOOYIOBY HEBIIOMI BEJIMYMHHM BU3HAYAIOTHCS B PE3yNbTATI
BUKOHAHHS PANy TEOMETPUYHUX TMOOynoB (32  JOTMOMOTOK  JIOMYyCTUMHX
T€OMETPUYHHUX IHCTPYMEHTIB). Sk mpaBuio, MoBa Hje Mpo MoOyIOBY T€OMETPUIHOT
¢birypu 3a AesSKUMH JaHUMHU TIPO HEi. Y cTepeoMeTpii HepiIKo 3aMicTh BIAPI3KIB 1
KYTIB JTA€ThCS 300pakKeHHs (HANPHUKIIAA, MipaMian), Ha SKOMY MOTPiOHO BHUKOHATHU
noOynoBy (HampWKIaa, 3HAWUTH TEPETHH), TOOTO eneMeHTH (irypu 3agaroTbes ix
MTOJIOKECHHSIM (Ha TIPOCKIIIHHOMY KPECIICHH]).

1.2 3aga4i Ha mo0Oy 0By

1.2.1 Ctuciai TeopeTH4HI BiIOMOCTI
VY WKUIBHOMY KypCi T€OMETpIi € IOCUTh BeJIMKa KUIbKICTh 3a/lay Ha MO0YA0BY

LHUPKYJIEM 1 JTIHIMKOIO.



Po3B’s3aHHs Oynb-AKO1 3a7a4l Ha MOOYJOBY LIMPKYJIEM 1 JIHINKOIO 3BOJUTHCS
70 CKIHYEHOr0 YKCJia OCHOBHUX MOOYJOB, Kl BUBYAIOTHCS 1€ y MEPIIMX PO3ALIAX
Kypcy reomeTpii (moOyaoBa OICEKTpHCH KyTa, MOJLT Bipi3Ka IMorojiaMm, modyaoBa
TOTUYHOI 10 KOJIa 1 T.1H.).

Mera po3B’s3yBaHHS 3aJad Ha NOOYAOBYy — 1€ MOOYyJ0Ba T€OMETPUYHUX
¢biryp 13 3alaHMMU BJIACTUBOCTSAMH 3a JOTOMOTOI0 KPECISIPChKUX I1HCTPYMEHTIB:
LHUPKYJIA i JHIAKY 0€3 BUMIPIOBAJIbHUX MOJIOK.

3a 1I0NOMOT010 JIIHIMKK MOKHA MPOBECTH:

v’ JIOBiTBHY TIPSAMY;
v’ IpsMy, 110 IPOXOJUTE YEPE3 JaHy TOUKY;
v’ IpsMy, 110 IPOXOJUTh Y€Pe3 [Bi JaHi TOUKH.

3a 10MOMOT 00 IUPKYJISI MOXKHA!

v/ mpoBecTH K0J0 (YaCTHHY Koja) HOBLIBHOrO a0o 3amaHoro paziiyca 3

JTOBUTBHUM a00 3aJIaHUM LICHTPOM;

v/ BIIKJIAacTH BiJ MOYATKY JAHOTO IPOMEHS BiIPi30K 3a1aHOI JOBXKUHH.

Po3B’s13yBanHs 3a1a4 Ha TOOYAOBY CKIAAETHCS 3 TAKUX €TaIliB:

1) anami3 3amayi (momryk crnoco0y po3B’si3yBaHHS 3a/1a4i);

2) mnoOymoBa (MOCTITOBHE BHKOHAHHS OCHOBHUX TMMOOYJAOB UM paHilIe
PO3B’sI3aHUX 3a/1a4, IO Jal0Th MOKJIUBICTh OJIEpPKaTH IIyKaHy irypy);

3) noBeneHHs (Mae Ha MeETI BCTAHOBUTH, IO MoOyaoBaHa ¢irypa IilCHO
3aJI0BOJIbHSIE BCIM YMOBaM 3ajayi);

4) nmochimkeHHs (CKUIBKH PO3B’SA3KIB Ma€ 3ajada IpH KOKHOMY BHOOpI
3aJIaHUX €JIEMEHTIB).

OCHOBHUMU METOJIaMH PO3B’sI3yBaHHS 3a/1a4 Ha TOOYIOBY € TPU TaKUX:

a) metoj nepetuny ' MT;

0) MeTO/1 TeOMETPUYHUX TTIEPETBOPEHB;

B) anreOpaiuHuii METO/I.

['eoMeTpuYHMM MICIIEM TOYOK, 110 MalOTh YKa3aHYy BIACTHBICTh, HA3HUBAETHCS
dirypa, sika CKJIAJAETHCS 13 TUX 1 TUTBKM THX TOUYOK, SIKi MAIOTh 1[I0 BIIACTHUBICTD.

Cytp merony mnepetuHy [I'MT mnonsirae B ToMy, 10 3ajady 3BOISATH O
moOynoBu ofHI€ET TOukHn X (OCHOBHOTO €lIeMEHTa MOOYIOBH), fKa 3aJOBOJBHSE
JIESTKMM JIBOM HE3aJIe)KHUM YMOBaM, 1110 BUILTUBAIOTH 13 TOCTAHOBKY 3aj1ayl.

OcuoBaumu ['MT Ha monuHi, 3 SKUMU 3yCTPI4arOThCS B Kol (puc. 1), €:

1) I'MT, sike 3HaXOaUTHCS Ha 3a7aHid BijcTaHi r Bix gaHoi Touku O, € KoJo 3
nentpoM y touti O pamiyca r: o(O;r);

2) 'MT, piBHOBiIasieHHX Bij| TOUOK A i B, € cepenmanmii neprieHauKyssip 110 [AB];

3) I'MT, Binnanenux Bin gaHoi npsiMoi AB Ha BincTaHb 1, € CyKyImHICTh ABOX
MPSMUX, TapajieIbHUX 10 JAHO1, SIK1 3HaXOAAThCS Ha BIJICTaHI I BT HE;

4) T'MT, piBHOBIIJAJEHUX BIJ J[ABOX TMPAMHUX, $KI TEPETUHAIOTHCA, €
CYKYIHICTh JBOX TMEPNECHANKYJSIPHUX MPAMUX — OICEKTPUC KYyTIB, YTBOPEHUX
MPSIMUAMU;



5) I'MT, piBHOBiAaJ€HUX B JBOX MapalelbHUX MNPAMHX, € MpsAMa, IO J0
HUX MapajesibHa Ta € iX BICCI0 CUMETPIi;

6) I'MT, 3 sxkux jganwmii Binpizok 4B BuaHo min xkyrom 90°, € Kono, ske
noOyaoBaHe Ha [4B] sk Ha qiameTpi, KpiM TO4YOK A 1 B.

1) 2)

b1,

3) 4)

I------I A B

5) 6)

Puc.1. OcuoBui IMT



1.2.2 Tlpukiaaau po3B’sA3yBaHHs 32/1a4 HA MO0y 10BY
3agaya 1. 3a 101IOMOro10 UUPKYJIA Ta JIHIAKHA MOAUIMTH BIAPI30K HABIILI.
Po3B’si3aHHs.

OdopmiisieMO CTUCIIO YMOBY Yy BUTJIAI1 Tabnui 1.

Tabmums 1
Jano: JloBeneHHA:

Binpizok AB. Maemo: AAC1C=ABC,C
[To6ynyBatu Touky O 3a TpbOMa CTOPOHAMM.
Tak, moo OeAB, Otxe, LZACO=/BCO.
AO=0B. Maemo: AACO=ABCO

3a JIBOMa CTOPOHAMHU Ta
Ae —B KyTOM MK HUMH.

3Biacu Mmaemo, AO=0B.
bynyemo:

1) xomo (A; AB);

2) xouo (B; AB);

3) koo (A; AB) neperunae koo (B; AB) y Toukax C ta Cy;
4) Biapizok CCy;

5) Bimpizok CC; meperuHae nanui Binpizok AB y Touri O;
Maemo, Touka O — cepenuna Bigpizka AB.

3agaya po3B’s3aHa.

3agava 2. 3a 10MOMOT0K0 MUPKYJIS Ta JIHIHKA OOy IyBaTH KYT, 110 JOPIBHIOE
JTAHOMY.

Po3B’si3aHuA.

OdopmiisiEMO CTUCIIO YMOBY Y BUTJISAI TaOwii 2.



Tabonuis 2

Jano: [To6ynosa: JloBeneHHS:

ZABC Maewmo:
AMBN=AM1N1B;.

3a TPhOMa CTOPOHAMH.
Otxe,

LA B|C = ZABC .

B F 2) C

[To6ynyBatu £A41B1Cq

TaK, 1100
LA BCy = ZABC .

bynyemo:

1) miBopsmy B1Cy;

2) KOJIO 3 IICHTPOM Y BepiuHi B noBiasHOTrO0 pazaiycy r . Koo (B; r)
nepetuHae cropony BC nanoro kyrta y Tourti N, B cropony BA y touti M;

3) kono(Bs; r) mepetunae niBnpsimy B1Ci y Toumi Ny;

4) ko0 3 nentpoM y touili N pamiycy MN =ry;

5) kono(N1; r1) neperunae neperunae koo (B; r) y Touri M4

6) mpoBoaumMo BiM;.

Maemo, £M1B1C| — m1ykaHui.

3agaya po3B’si3aHa.

3apaua 3. [loOynyBatu npsmy, MEPICHANKYJISIPHY 10 TaHOI MPSIMO.

Po3B’si3aHHs.

ITpu po3B’s3aHHI 1aHOT 334291 HEOOXITHO PO3TIISIaHHS JBOX BUIIAIKIB B
3aJIeKHOCTI BiJT MOIOKeHHS TOYku O Ta 1aHO1 MPSIMO].

OdopmiisieMO CTUCIIO YMOBY Y BUTIIAII TaOwill 3 3 ypaxyBaHHAM HasIBHOCTI
JIBOX BUITAIKIB.



Ta0onuis 3

JlaHo:

[ToOynoBa:

JloBeieHHS:

1. Oea.
2.0¢a.

M

#.C (%)

(6)

1. Y AABC maemo:
AC=BO, 3Biacu
OC_La.

2. AAO10= ABO;0.
Otxe,

ZAOC = £ZBOC.
AAOC= ABOC.
Otxe,
Z0CA=/£0CB=90°
T00T0 CO L @

Bunanok a): Oea.
bynyemo:

1) koo 3 rieHTpoM y Tourli O JOBUTBHOTO paiycy I;
2) xouo (O; r) mepeTuHae npsAMy a B Toukax A i B;

3) kono (A; AB);
4) xono (B; BA);

5) koo (A; AB) neperunae koo (B; BA) B Touni C;

6) npsamy CO.
Maemo, CO L a.

Bunanok 0): O¢a.
Bbyayemo:

1) koo 3 rieHTpoM y Touti O TOBUTEHOTO pajiycy I' Tak, 00 e Koo

IIEPETUHAJIO NPSIMY a;

2) xouio (O; r) mepeTuHae nMpsMy a B Toukax A i B;

3) komo (B; r);
4) kono (A;r);

5) koo (B; r) neperunae koo (A; r) y Touri Oq;

6) npsimy OOx.
Maemo, OO1 L a.

3agaya po3B’s3aHa JJ1s1 000X BUIIAJIKIB.
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1.2.3 KoHTpoJibHi 3anmMTaHHA Ta 3aBJaHHA [JIA CAMOCTIHHOIO
OnpanBaHHA

1. Hamenite kiacudikaifito 3aja4 B T€OMETpii B 3alieKHOCTI BIJ YMOBHU 1
3aBJIaHHSI.

2. BKaxiTh OCHOBHI BIIMIHHOCTI Ta €Tany po3B’sI3aHHS 3a7a4 Ha OOYMCIICHHS.
HageniTh mpukiaj 3aadi Ha 00YUCIICHHS.

3. BkaxiTh OCHOBHI po0OJIEMHU MIPH PO3B’sI3aHHA 3a]]a4 HA JOBEACHHS.

4. BkaxiTh OCHOBHI BIJIMIHHOCTI Ta €Tanu PO3B’s3aHHS 3aJa4 Ha NMoOYy/IO0BY,
HaBEIITh MPUKJIA] 3a/1aul Ha MOOYI0BY.

5. ChopMmyinioiiTe METY Ta OCHOBHI €Taru po3B’s3yBaHH 3a]]a4 HA MOOY/I0BY .

6. BkaxxiTh OCHOBHI METOJIM PO3B’sI3yBaHHS 3a7a4 Ha MOOYIOBY, iX CyTHICTh Ta
BIZIMIHHOCTI.

7. TloscHiTh, ik MOOYAYBAaTH TPUKYTHHUK 13 JQHUMU CTOPOHAMH, HABEIITh
OCHOBHI €TaInu po3B'sI3aHHS.

8. IlosicHiTh, SIK MOOYHyBaTU KYT, IIO0 JIOPIBHIOE JAHOMY HEPO3TOPHYTOMY
KYTY.

9. ChopmynroiiTe OCHOBHI €TanM 3ajayi Ha MO JaHOTO KYT HAaBIMUI, HA TPU
piBHI YaCTHHH.

10. TosicHITH, SIK TPOBECTH Yepe3 JaHy TOUYKY MpsIMY, TEPIECHANKYISPHY 10
JaHO]1 IIPSAMO.

11. ChopmymtoiiTe OCHOBHI €Tanu MOOYIOBU CEPEIMHHOTO NEPIEHIUKYISAPY
710 TaHOTO BiIpi3Ka.

12. TloOynyiite piBHOOEIpPEHU TPUKYTHUK 3a BIIOMHUMH OCHOBOIO Ta
EPUMETPOM.

13. TloOynayiiTe piBHOOEApPEHUN TPUKYTHUK 3a OIYHOIO CTOPOHOIO Ta KYTOM
IIPY OCHOBI.

14. Chopmymroiite ocHOBHI eranu modynoBu moOymoBu kytiB 30°, 60° Ta
120°.

15. TloGynyiiTe piBHOOEApPEHUN TPUKYTHUK 3a OCHOBOIO Ta BHCOTOIO,
IPOBEICHOIO 1O OCHOBH.

16. HaBenitb OCHOBHI eTanmu TMOOYMOBU NPSIMOKYTHHM TPUKYTHHUK 32
TIIOTEHY3010 1 TOCTPUM KYTOM.

17. Bkaxith ocHoBHI [ MT Ha momuHi, 3 SKUMH 3yCTPIYaIOTHCA B IIKOJI.

18. I'MT, sixe 3HaX0OUTHCA Ha 3adaHiil BigcTaHi I Big maHoi Toukua O, € KO0 3
nenTpom y toumi O paxiyca I: o(O;r);

19. Chopmymroiite o3nauenns I MT, piBHOBigganeHuX BiJ TOUOK A 1 B.

20. Hapenmits Bu3zHaueHHs [I'MT, piBHOBiIIaaeHUX BiJ JBOX MapaleIbHUX
MPSIMUX.
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1.3 MeToa koOOpAMHAT Uil PO3B’SI3yBaHHS TIeOMETPUYHHUX 3aJay HaA
no0dyaoBy

1.3.1 Ctucai TeopeTu4Hi BizomocTi

Metoa koopAMHAT - 1€ CIOCIO BU3HAYEHHS TMOJIOKEHHSI TOUYkKH, (Pirypu abo
Tila Ha IUIONIMHI (Ha TpsAMIii, y MOpocTopl) 3a JOMOMOroK vucesnl abo IHIIHUX
CHUMBOIJIIB.

Merta 1 HaB4aJIbH1 3a/1a4l BUBYEHHS KOOPJIUHATHOTO METOIY:

v/ I[IOKa3aT, 110 KOOPAMHATHHH METOJ Mae CBOIO MOBY, CBOI IPHMOMH, A€
MOMJIMBICTh BUPA)KaTU BIACTUBOCTI M€OMETPUYHUX (PIryp aHAIITUYHOK MOBOIO B
BUIJIA/I PIBHSAHb 1 HEPIBHOCTEW 1 BIANOBIAHO pIBHAHHA (QYHKLII, HEPIBHOCTI
NepeKIaiaTi Ha TEOMETPUYHY MOBY (TrpadikiB);

v’ chopMyBaTH NOHATIMHUN anapaT KOOPIUHATHOIO METOY:;

v copMyBaTH KOHKDPETHI IPUHOMH BHUKOPUCTAHHS KOOPAMHATHOIO METOLY
IpYU BUBYEHH1 KypCiB aJIreOpu 1 TeOMeTpli.

KoopaunaTuuii MmeToa 103BOJIsIE PO3B’sI3yBaTH T€OMETPHYHI 3a7a4l 3acobamu
anredpu, 3BOJUTH MOOYHOBU 10 oOuucieHb. KoopnuHaTtHe po3B’s3aHHS J103BOJISIE
OXOMHUTH BCl MOXJIMBI YaCTHHHI BUMAJKU. BUKOpHUCTaHHS KOOPIUHATHOTO METONY
CIpHsi€ PO3BUTKY OOYHMCIIOBAJIBHUX Ta rpadiyHUX HABUYOK, IPOCTOPOBUX YSIBIICHB,
r€OMETPUYHOI 1HTYIIIi y4YHIB, OCKUIbKHM HOTO 3aCTOCYBaHHS Iependadae BUOIp
CUCTEMU KOOPAMHAT, OOYMCICHHSIM KOOPAMHAT TOYOK, 13 MEPEKIa0M MOBHU PIBHIHB
Ha MOBY T€OMETpii Ta HaBITaKH.

[TonsATiHUN amapaT KOOPAWHATHOTO METOAYy JUIS NPSAMOKYTHOI CHCTEMU
KOOpJMHAT:

v’ abcuuca;

v’ OpAuHATa;

v KoopAaMHATH (TOYKHM) - 4YHCIA, sKi B3ATi B IEBHOMY IOPSIKY 1
XapaKTepU3yIOTh TOJI0KEHHS TOYKU Ha MPSAMIi, Ha TUIOIINHI, B IPOCTOPI;

v KoopIMHATHA NpsMa (KOOpAMHATHA TIpAMa BBOAUTHCA IOCTYIIOBHM
MPUCBOEHHSAM» TOYKaM TMPSMOi BU3HAYEHUX YHUCEN, M0 3pOOJEHO y 3B’SI3KYy 3
PO3IIMPEHHSM YMCIOBUX MHOXHWH 1 OCMHCIICHHS OTeparlii BikIagaHHs BiIpi3KiB);

v KOOpJIWHATHA IUIOLI[UHA.

B popmyBaHHI KOOpAMHATHOTO METOTY B IITKOJI1, MOYXHA BUIUTATH TaKi €TAIH:

1. 3acBO€HHS MOHATIHHOTO amapary. 3MIHCHIOETHCS B OCHOBHOMY B 5-6 Kitacax
1 CUCTEMATHU3YETHCSA B KypCl T€OMETpii.

2. BBelieHHS HA OCHOBI IILOTO MOHSATIMHOTO amapaTy PiBHSIHB JiHIN 1 rpadikiB
¢dynkuii. 11 AB1 HaBYaNbHI 3a/1a4ul PO3B’A3YIOThCS B PI3HUX MpeaMeTax (reoMmeTpii 1
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anredpu), 3 pPi3HOI0 3MICTOBHOIO LU0, @ TOMY Y4YHI 4acTo He 0ayaTh MDK HUMHU
3B’513KY, 1 HE 3aCBOIOIOTH TOJIOBHOI CyTl METOAY.

3. PO3KpUTTS OCHOBHMX €TaliB 3aCTOCYBaHHS METOAY B Kypci aiareopu i
reomeTpii.

4. BuKOpUCTaHHS KOOPIWHATHOTO METOAY [UI PO3B’S3aHHS  PI3HUX
MaTeMaTHYHHUX 3a]1a4.

BuxoprcTtaHHS KOOPJIWHATHOTO METOMIY pO3B’sA3yBaHHS 3adad Iependadae
BUKOHAHHS TaKUX KPOKIiB:

1) mepexian 3a7a4i Ha MOBY KOOP/IMHAT;

2) MepeTBOPCHHSI AaHAIITUYHOTO BUPa3y;

3) 3BOpOTHIN Tmepexin, TOOTO TMepekiaa KOOPAMHATHOI MOBH Ha MOBY, B
TEpMiHaX K01 cpOpMyiIbOBaHa 3ajaya.

Hampuknan, mporpamoBy Temy «JlekapTOBi KOOpPJMHATH Ha IUIOIIMHI» YYHI
BUBYAIOTh y 9-My KJaci. 3MICT HaBYaJIBHOTO Martepiady HAaCTYHMHHUH: NPSIMOKYTHA
CHUCTEMa KOOpAWHAT Ha TUIONIMHI, KOOPJWHATH CEpPEAWHU BIJpi3Ka;, BIICTaHb MIXK
JBOMa TOYKaMH 13 3aJlaHMMHU KOOpPJHMHATAMH, PIBHSHHS KOJIa 1 mMpsMoi. Y Kjacax 3
NOTIMOJICHUM BHUBYCHHSAM MAaTEMaTUKH, Ha 3aHATTSIX MaTEMaTHYHOTO TypTKa ¥y
3BHYAHMX KJacaX JOIUIBHO O3HAWOMUTH YYHIB 3 METOJIOM KOOpPJIHUHAT
PO3B’sI3yBaHHsS IreoMeTpUyHUX 3anad. Ha mpukmanax po3s’si3aHHS NMpUHAWMHI JBOX
3aJlay BapTO BUJUIUTH MPABUIIO-OPIEHTUP METOY KOOPAUHAT.

Jlns  ¢dopMmyBaHHS BMIHHS 3JIHCHIOBATH TMEPHIMNA KPOK Y BHKOPUCTAHHI
KOOpJMHATHOTO MeETOoAy (MepekyiagaTH YMOBY 3ajJadi Ha MOBY MaTe€MaTHKH Ta
HABITAKW) B SIKOCTI JOBITHUKA MOKHA BUKOPHUCTATH AaH1 TaOmuiIli 1.

Jist po3B’si3yBaHHS 3a7a4 KOOPAMHATHUM METOJIOM BaXKJIMBO OBOJIOAITH
BMIHHSIMU

1) OymyBaTu TOUYKY 3a il KOOpJUHATAMH;

2) 3HaXOJIUTH KOOPJMHATH 3aJaHUX TOUOK;

3) oOuHCITIOBAaTH BIACTaHb MK TOUKAMHU, SIK1 33J1aH1 KOOPJIMHATAMU;

4) 0b6uncIIOBaTH KOOPAWMHATH CEPEANHU BIIPI3Ka;

5) oOupaTi ONTUMAILHO CUCTEMY KOOPIMHAT;

6) cknagaTy piBHIHHS GIrypu 3a ii XapaKTepUCTUYHOIO BIIACTUBICTIO;

7) 6aunTH 3a PIBHAHHIM KOHKPETHUN T€OMETPUIHHI 00pa3;

8) mepeTBOproBaTH anreOpaidHi piBHOCTI.

EdextuBauM 3aco6om GhopMyBaHHS BKa3aHUX BMiHb € BUKOPHUCTAHHS CHCTEM
BIIMOBIMHUX 3anad. HaBemeMo TMpukIiIam CHCTEMH 3ajad, 10 crnpuse (GOpMYyBaHHIO
OKpEMHUX BMiHb BUKOPHUCTOBYBATH KOOPJAMHATHUNA METOT (Tabuis 4).
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Ta0onuis 4

OcCHOBHI BIJHOIIEHHSI MK (IrypamMu Ha IUIOHIMHI

Moga reomerpii

Moga koopauHaT

Touku A Ta B nexarpb Ha

A(x1y1), B(x2;y2)

TUIOIIIH1

Jlano npsima AB AB: y=kx+b; ax+by+c=0;
X=X _ Y%
X2—X% Y2— %N

[Tpsimi AB 1 CD mapanensHi AB: y=kix+Dby;

CD: y=k1X+b1; ‘—) AB || CD& kl = k2, b_|_ #* b2 .

[Ipsimi AB 1CD
NEPIEeHIUKYISPHI

AB: y=kix+b;;
CD: y=kix+by; | > AB LCD < kg - kp =—1.

Touka O ainuTh BiIPi3oK AB
HaBITLI

A(x1;y1), B(x2;v2), O(xo;)0);

_ Xt X2. 0:y1+y2
2 2
Touka C minuTh BiApi3ok AB y A(x1;)1), B(x2;2), C(xo;y0);
BiIlHOHIeHHiﬁ=£ XO:X1+/1‘X2.yO:J/1+/1‘J’2
CB 1+4 1+ A

JloBxuHa Binpizka AB

JIOPIBHIOE M

A(x1;y1), B(x2;y2);

m= \/(Xz - X1)2 +(y2 - Y1)2

Bincrans Bix Toukn M 10 npsimoi
AB nopiBHioe d

M(xo;y0), AB: ax+by+c=0;
q _|axg +byp + ¢

\/a2 +b2

JlaHO K0JIO 3 IIEeHTpOM B TouIli O
paniycy R

O(xoyyo); (x—Xg)? +(y - Yo)* =R?

JlaHo eminc 3 1eHTpoM B To4Ili O
Ta MBOCSAMHU & | b, mapayeTbHUMU
ocsam Ox, Oy

(x=%0)*  (y=¥0)® _,

O(xo0;)0);
a2 b2
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1.3.2 llpuxkiaam po3B’si3yBaHHS 3a1a4

3amaua 4. 3HallTH MHOXXWHY TOYOK, JIJIi KOXKHOI 3 SIKUX BIICTaH1 BiJ JBOX
JaHUX TOYOK PIBHI.

Po3B’si3aHu.

Iepumii eram.
[lo3naunmo nani Touku yepe3 4 1 B. Bubepemo cuctemy KOOpJUHAT TaKUM

9uHOM, 00 Touka A OyJsia MoyaTKOM KOOpPJAMHAT, a Bich Ox CHiBMajaalia 3 MPSMOI0
AB. Hexait AB=a. Toni y BubOpaniii cucreMi koopaunat: A(0;0) i B(a;0). Touka M
HaJISKUTh IyKaHIi MHOXUHI TOJI 1 TUTbKU TOA1, Konu AM=MB (puc. 2).

Vi

M(x.y)

-
0[4 B(a,0) X

L J

Puc.2. 'eomeTpudna iHTEpHIpeTaIliss yMOBH 3aja4i Ta €TariB pPo3B’sI3aHHS

BHUKOPDHUCTOBYEMO HaBelAeHy BHIIe piBHiCTE y ¢opmi AM?=MB? Ta
BUKOPHUCTOBYEMO (OPMYITY BiJICTaHI MIX JIBOMa TOYKAMH Ha IUIOMUHI (Ta0I. 2).
3rigHO KOOpAWHAT TOUOK A 1 B Maemo:

AM?*=MB?;
(x-0)2+(y -0 =(x~a)? +(y-0)?.
abo

2

X +y2:x2—2ax+a2

+y?,
Il piBHICTH € OCTAaTOYHHM pE3YJIBTATOM TMEpIIOro eTamy (Mepekaan Ha
KOOPAUHATY MOBY).

JApyruii eram.

BukopuctoByemMo nepeTBOpPEHHS:
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2

X +y2:x2—2ax+a2

+y2

Ta OTpUMA€EMO OCTATOYHO, IITO

Tperiii eram.

3niCHUMO TepeKya]l MOBHM pPIBHAHHS Ha T€OMETpUYHY MoBY. OTpumane
PIBHSIHHS € PIBHAHHSAM NpsIMOi, 110 MapajenbHa Bici Oy Ta BU3HAYA€ CEPEeIUMHHMM
NEPIEeHIUKYISp 10 Biapi3ka AB.

OcTaToyHO, MaeEMO:

MHOKMHA TOYOK, JJIs KOXKHOI 3 SKMX BIJICTaH1 BiJ ABOX JaHUX TOYOK PiBHI, €
CEepEeIMHHUM MEePHEHIUKYISIPOM 10 3aaHOTr0 BiJIpi3Ka.

3agaya 5. BusHaute reomeTpruyHe MICIE TOUOK 13 3araJibHOT (DOPMH PIBHSIHHS
X2 + y2 —-8x—-10y-8=0.
Po3B’si3aHHs.

[TepenuiieMo 11¢ piBHSIHHS Y BUTJISIII:
X2 —8X + y2 —10y =8.

JIOTIOBHUBIIN ABOYJICHHU x2 —8x i y2 —10y 10 MOBHUX KBaJIpaTiB, IICTAHEMO:

X2 —2.4% + 42 +y2—2-5y+52 =8+42 +52
abo
(x—4)% +(y—5)% =49.

3Bigku Maemo, mo mrykane I'MT - 1me kono 3 meHTtpom y Ttodri (4;5) Ta
paaiycom 7.

3agaya 6. Cxrnactu pimeHHs eminca 3 ¢okycamu Ha oci Ox, SKIO0 BiH
IPOXOIUTH YEPE3 TOUKHU A(\/§ :\/6) i B(3;/2).

Po3B’sa3aHu.

{06 ckiactu piBHAHHS efinca, Tpebda 3HalTu napametpu a 1 b. IlizctaBuBIIN
B PIBHSIHHS €J11I1Ca KOOPJMHATH JIAHUX TOYOK, JICTAHEMO CUCTEMY PIBHSHbB:
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3 6

St 5=l ifl 1‘% ’

a‘ b ac 3\ b

9 2

—2+—2:1, g 1_£ +£:1,
3_E+£:l’ E:Z’ b2—8,

b? b2 b2
i:ltl_gj’ izl_l’ i:i; a2 =12
a2 30 8) 32 3 4 2 12

OT}Ke, HTYKaHC piBHHHHH Ma€ BUITIAA.

2 2
X
LY

12 8

1.3.3 KoHTpoJbHi 3anmuTaHHAd Ta 3aBIaHHA [JIA CAMOCTIHHOIO
ONpPALIOBAHHS.
1. BkaxiTh OCHOBHI €Tald BHUKOPUCTaHHS KOOPJAMHATHOIO  METOIY

pO3B’sI3yBaHHS 3a]1a4.

2. HaBeniTh OCHOBHI CKJIQJIOBI MOHSATIHHOTO amapary KOOPAUHATHOTO METOIY
JUTSI IPSIMOKYTHOT CUCTEMH KOOPAMHAT Ha TUIOIIHHI.

3. Jns npsSMOKYTHOTO TPHKYyTHHKa 3 KaTteTamMH a I D obepith cucremy
KOOpJMHAT TAaKUM YMHOM, 1100 MOYATOK KOOPJIMHAT 3HAXOAMBCS Y BEPUIUHI MPSMOTO
KyTa, a JBl 1HIII — Ha OCSX KOOpPJAWHAT. 3alMIliThb KOOPJAMHATH BCIX BEPIIUH
TPUKYTHHKA, CEPEIMH MO0 CTOPIH Ta PIBHSHHA KOJIa, OMMMCAHO HABKOJIO TPUKYTHHUKA.

4. Jlns IpsIMOKYTHHKA i3 CTOpOHaMU & 1 b 00epiTh crucTeMy KOOpJIUHAT TaKUM
YUHOM, IM00 TpWU WOro BEPIIMHU 3HAXOMWIIUCA Ha OCAX KOOpJWHAT. 3alHIliTh
KOOPJIMHATH MOTO BEPIIMH Ta TOYKH MEPETUHY JlaroHaneu, piBHSHHS KOJIa, OTIMCAHO
HABKOJIO MPSIMOKYTHHUKA.

5. Han kBazapar i3 ctopoHor a. O0epiTh cucTeMy KOOpAWHAT TaKUM YHHOM,
mo0 TpW WOro BEPIIMHM 3HAXOJIUIUCS HA OCIX KOOpAWMHAT (BCI BEPIIMHU
3HAXOMUJIIUCA HAa OCSX KOOPAMWHAT). 3alHIITh KOOPAWMHATH HOTO BEPIIMH, TOYKU
MEePETHHY JlarOHaJIeH, pIBHSIHHS KOJa, BMUCAHOTO Y KBaIparT.

6. s TmpsMOKYTHOTO TPUKYyTHHKA 3 KateTamu a 1 D o0epith cucremy
KOOPJIMHAT TaKUM YHHOM, 100 TTOYATOK KOOPIWHAT 3HAXOAUBCS Y BEPUIUHI MIPSIMOTO
KyTa, a JIBl IHIII — Ha OCAX KOOpJWHAT. 3aluIliTh KOOPJAWHATH BCIX BEPIIHUH
TPUKYTHHKA, PIBHSHHS MOr0 CTOPIH Ta MEJllaH Ta PIBHSHHS KOJIa, OMKUCAHO HABKOJIO
TPUKYTHHUKA.
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6. Cxnamite piBHSIHHS eninca 3 ¢gokycamu Ha oci Ox, SIKIIO BIACTaHb MIXK

. 2
dbokycaMu TOpiBHIOE 12, EKCIIEHTPUCUTET & = 3

/. Cxnactu piBHsIHHA eininca 3 gokycamu Ha oci Ox, SKIIO BIH IPOXOJUTH
yepe3 Touku A(6;4) 1 B(8;3).

8. 3HalaiTh BiCTaHb MIXK IIEHTPaAMU Kil X2 + y2 -10x+16y+80=0 1

x2 +y2 +6x+4y-12=0.

9. 3maiiaiTh KyT MDK NOpsSIMUMH, $KI MPOXOIATh Yepe3 LEeHTp KoJja
2,2 x> y°
X“+y® —4x-16y+32 =0 1 uepe3 pokycu emnimnca £+% =1.
10. Ckianith piBHSHHS KoJja, ske mpoxoauTh uepe3 Touku A(-8;3) 1 B(2;-7),
AKIIO UEHTpP MOro JeXUTh Ha npsaMuit X+4y+16=0.

11. 3anucaTtu piBHAHHS JiHII, 300paXXe€HOT Ha PUCYHKY 3.

4y

N

Puc.3. Ecki3 emnirncy

12. 3anucatu piBHSHHS JiHII, 300pa’K€HOT HA PUCYHKY 4.

YA

O 6 8

Puc.4. Ecki3 komna
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1.4 MeToa BeKTOPIB I pO3B’A3YBAHHS reOMEeTPUYHMX 32124

1.4.1 Ctucai TeopeTu4Hi BitomocTi

CyTb M€TOYy BEKTOPIB MOJIATAE B TOMY, 100 MEBHE T€OMETPUYHE PO3MILLEHHS
TOYOK, MPAMHUX 1 TUIOHIMHHU Y MPOCTOPl 3alKUCaTh MOBOIO BEKTOPIB, TOYHINIE - Y
BUIJISIII BEKTOPHOI PIBHOCTI. | HaBMaku, MOBY BEKTOPHUX (QOpMyN 1 pIBHOCTEH
HAallOBHUTU TE€OMETPUYHUM 3MICTOM, TOOTO MEpPEeBECTH Ty YU I1HIIY BEKTOPHY
PIBHICTh Ha MOBY T'€OMETPIi, HANATU ili FEOMETPUYHOTO 3BYUYaHHS.

[{1711 BUBUEHHSI BEKTOPHOTI'O METO/Y:

v\ nati e(peKTHBHHH METOJI pPO3B’s3aHHS PI3HUX T€OMETPHYHHX 3aaad i

JIOBE/ICHHS TEOPEM;

v/ TOKa3aTu IMUPOKE 3aCTOCYBAHHS BEKTOPHOIO arapaTry B IHIIHX 00JIACTAX

3HaHb: TeXHII, Pi3uIll, XiMIi 1 1H.;

v/ T0Ka3aTh BUKOPHUCTaHHS BEKTOPHOTO METOMY NMPH PO3B’SI3yBaHHI 3aj1ad 3
MeTOor0 (POpMYBaHHS B YUHIB YMIHHSI BUKOHYBATH y3arajbHEHHS 1 KOHKPETHU3AIIIIO;

v’ ¢opMyBaTH B Y4YHIB Taki SKOCTI MHCJEHHsS, $K THYYKICTb,
[JIECTIPSMOBAHICTD, PAllIOHAIBHICTh, KPUTUYHICTD Ta 1H.

3a [11049010 MPOrpaMor0 TeMy «BekTopu Ha IUIOIIMHIDY y4YHI BUBYAIOTH Yy 9-My
Kjgaci. 3MICT HABYAJIBHOTO MaTepially TaKHil: BEKTOp, HOro MOAy/db Ta HamNpsM;
PIBHICTb BEKTOpIB; KOOPJAMHATH BEKTOpA; JOJaBaHHS 1 BiIHIMAHHS BEKTOPIB;
MHOKEHHSI BEKTOpa Ha YHMCJO; KOJIHEapH1 BEKTOPH; CKaJSPHUI TOOYTOK BEKTOPIB.
BekTopu BimHEceHi, fK 3alKdCaHO Yy TMOSCHIOBAJIBHIN 3amucili O Mporpamu, 10
3ac00iB, 3a JIOMOMOTOI0 SIKMX JOBOJSATHCS MaTeMaTU4YHI TBEPIKEHHA. Y 3B s3KYy 31
3MEHIIEHHSIM KUIBKOCTI TOAMH Ha BUBYEHHS MAaTeMAaTWKH B IIKOJI, Iporpama Ta
aBTOpYM YWHHUX NIAPYYHHUKIB 3 TEOMETpIi HE CTaBIATh 3a METy CHUCTEeMaTHYHO
BUKOPHUCTOBYBATH BEKTOPHHUI METOJ IIPH JOBEACHHI TEOPEM 1 pO3B’sI3yBaHHI 3aJ1a4, a
nepea0avYaroTh BUBYATH BEKTOPH 13 3arajbHOOCBITHBOIO METOKO 1 MOCITYTOBYBATHCS
HUMHU JIMIIIE JUTsl PO3B’sI3yBaHHS HAWTIPOCTINIUX CTAHIAPTHUX 3a/1a4.

besnepeuno B crerianizoBaHUX MIKOJAX 1 Kjacax 13 MOTJIMOJICHUM BUBYCHHSIM
MaTeMaTUKU, Ha (aKyJIbTaTUBAX BEKTOPHHUN METOJ] MAa€ IIUPOKO 3aCTOCOBYBATHUCS.
BekTop - MOHATTS MaTeMaTH4YHE, IO 3HAXOJIUTh CBOE 3aCTOCYBaHHS B (i3UIll Ta B
THIINX TPUKIATHUX HAYKaX.

B marematwuiii po3risiaroTh BUTbHI BEKTOPH (BEKTOp HE 3B’SI3aHHMM Hi 3 SKOIO
OpsMOIO 1 HI 3 sIKOIO (DIKCOBAHOIO TOYKOIO). B pi3HUX mMmiIpydyHUKaX TeoMeTpii
(mirounx Ta THUX, [0 BUKOPUCTOBYBAJIWCH pAaHIIIE) € Pi3HI TPAKTOBKU TMOHSTTS
BEKTOpa:

v' BekTOp - mapajienshe nepenecenns (O. H. Koamoropos);

v’ BekTOp - Hampsmiienuii Bimpizok (A. B. Iloropemos, JI. C. AranacsH,
I'.I1. bes3);

v/ BEKTOp — MHOXHHA OJHAKOBO HANPSAMIIEHHX BIAPI3KiB OIHAKOBOT
noBxunu (B. I'. BontsHchkuii).

o siBAsi€THCSI MPUYMHOIO AJIs1 PI3HUX TPAKTyBaHb BekTopa? fIka 13 TPaKkTOBOK
€ HalOLIbII JIOMYyCTUMA U IIKUTBHOTO KypCy reoMeTpii 1 yomy? BBeieHHSI HOHATTS
BEKTOp MOXe€ OYyTH 3MICHEHO B paMKaxX KOHKPETHOI IHTepHpeTailli BEKTOPHOIO
IPOCTOPY, & caMe «BEKTOp - HANPSMIICHUW BiAPi30k». Taka Touka 30py Ha BEKTOP
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NpUIHATa B yCIX AIIOYMX MIAPYYHUKAX TEOMETpli cepeqHbol WKoiu. B aeskux
MIIPYYHUKAX [0 METOJHUIl BHUKJIAJaHHS MATEMAaTHKW BUIUISIOTHCS MO3UTHBHI 1
HEraTHBHI NIAXOAM N0 IIbOTO, ajlé aBTOPU BUXOMATH NMPU LBOMY 13 MIPKYyBaHb
MPOCTOTH, JOCTYMHOCTI, JOJATKIB, 3aly4yaloud IO OOIPYHTYBaHb CBOiX TBEPIKEHb
Cepilo3Hi TEOPETUYHI MTOJIOKECHHS.

OTxe, TPAaKTOBKAa BEKTOpPa fIK HANPAMJICHOI0 BiIpi3ka, Haxae LIUM
00’€ekTaM 1 omneparlisiM HaJl HUMU BUPa3Hy HAOYHICTh, L€ A1MCHO AYyXe BaKJIMBO, TaK
K B mpoueci (OpMyBaHHS MOHATTS BEIUKY pOJIb BiJirpae oOpa3HUM KOMIIOHEHT B
pe3ysbTati yoro 6akaHi Taki O3HAYEHHSI, K1 IO3BOJISIOTH YsBI JIETKO KOHCTPYIOBAaTU
3pa3ku O3HayeHUX 00’ekTiB. Takuil BHCHOBOK MOTOKYEThCS 3 pe3yJbTaTaMu
NCUXOJOTTYHUX  JOCHIKEHb: B  3TOPHYTOMY BUIJISAl  PO3MIZHAHHS  MOXE
3I1MCHIOBATUCSA 3a 30BHIIIHIMU O3HaKaMH 00’ €KTIB, a HE 3a 03HAKaMU, 3a SIKUMH BOHO
3MIMCHIOBAJIOCh HA PIBHI PO3TOPHYTOro BUKOHAHHs Mii (ab0 3a o3HaKamu, sKi
BUKOPUCTaH1 B O3HAYEHH1 TIOHSTTS).

Onmnepaiiii HaJ BEKTOpaMU, IKi BUBYAIOTHCS B IIKOJI1, TaKi:

v’ JlojaBaHHs BEKTOPIB (BigHIMaAHHS),

v/ MHOKEHHS BEKTOPIB Ha YHCIIO,

v’ CKaJspHHI T00YTOK BEKTOPIB.

i onepartii BBOASTHCS:

1) B reomeTpuuHiit hopmi;

2) B KOOpJIUHATHIN (hopMi.

LenTpasibHUM B J1aHiii T€Mi € TOHSTTS KOopAuHAT BekTopa. [Ipu moBeneHHi
TEOpEM [IaHOT TEMHU 3aCTOCOBYIOTHCA SIK KOOPJIMHATHUW, Tak 1 TpagulliiiHO-
CUHTETHYHI METO/IU. 3arajbHa ifiesl T0BEJEeHHSI BEKTOPHUX PIBHOCTEN 32 JI0MOMOTOI0
KOOpJIMHAT Taka: JJid JOBEACHHS BEKTOPHOI PIBHOCTI JIOCUTh BCTAaHOBUTHU PIBHICTH
BIJIMOBIIHMX KOOPJMHAT BEKTOPiB, 3alIMCAHUX B 000X HOT0 YaCTUHAX.

[TonsTiiHUH amapaT BEKTOPHOTO METO.Y.

OcCHOBHI IOHSTTS:

BEKTOD,

MOYaTOK BEKTOPA,

KiHeIb BEKTOpa,

CIiBHAIIpaBJIeH1 BEKTOPH,

OPOTUJICKHO HAIPSIMJIIEHI BEKTOPH,
a0CoOI0THA BETMYMHA BEKTOPA (MOAYIIh BEKTOPA),
PiBHI BEKTOPH,

HYJIbOBUU BEKTOD,

KOOpPJMHATH BEKTOPA,

IIPOEKIIisl BEKTOpa Ha BICH,

KOJIIHEapHi BEKTOPH,

OIWHUYHUN BEKTOP,

KOOPAUHATH1 BEKTOPH (OpPTH),

CKAJIIPHUM 100YyTOK BEKTOPIB,

KyT MK IBOMa HEHYJTbOBUMH BEKTOPaAMHU.
OcHoOBHI fii:

AN N NN N Y N N N N N N Y NN
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v/ JomaBaHHSA BEKTOpiB (MpaBWiIO TPUKYyTHHKA abo Mapaenorpama),
BiIHIMaHHS BEKTOP1B, MHOKEHHS BEKTOpA HA YHCJIO;

v’ 300pakeHHsI BEKTOpA B BUIIISAAI CYMH, Pi3HHIN JBOX BEKTOPiB; B BHIJISII
N00YyTKY BEKTOpa Ha YHCIIO;

v/ 3aMiHa BeKTOpa HOMY PiBHHMM 3a JOIIOMOTIOI0 HapasieIbHOr0 IEPEHECEHHS;

v’ PO3KJIaJIaHHs BEKTOPA O OCSIX;

v/ Imepexii BiJ CHIBBIAHONICHHS MDK BEKTOpAaMHM O CIIIBBIIHOIICHHS MiX
JOBKMHAMHU 1 BUKOHaHHS 00€pHEHOT [ii;

v/ BHPaXEHHS JOBKUHHM BEKTOPA YePE3 CKAISAPHHUI KBaIPaT;

v BHPaXEHHS BEIWYMHH KyTa MDK BEKTOpAMHM Yepe3 CKalIsApHHUM J0OYyTOK
BEKTOPIB 1 JOBKHH LIUX BEKTOPIB.

OcHoBHIi eTanu (OpMyBaHHSI BEKTOPHOT'O METOJIY B YUHIB.

1. [TixrotoBumii eTam (MeTa - OBOJIOIIHHS BKa3aHUMH MOHSATTAMHU i OCHOBHHMH

TIsIME).

2. MotuBaniiinuii eran (3aBIaHHS - II0Ka3aTH HEOOXIJHICTH OBOJIOIIHHS
METOJIOM).

3. OpientyBanbHuil eran (MeTa — pO3’SCHEHHS CYTI METOAY 1 BHIUIMTH

OCHOBHI KOMIIOHEHTH Ha MPHUKJIa/li PO3B’I3aHOT 3a1a4i).

4. Eramn oBOJIOAIHHS KOMIIOHEHTaMHU MeTo1a (MeTa — (opMyBaTH KOMITIOHECHTH
METO/y, BAKOPHCTOBYIOUH CIIEIIaIbHO Tiai0paHi 3a1a4i).

5. Eran dopmyBaHHSI METONY B «LLJIOMY» (MeTa - BUSHAUYEHHS 3MICTY BIpaB i
iX po3B’sA3aHHA).

OCHOBH1 KOMIIOHEHTH BEKTOPHOI'O METOIY PO3B’sI3aHHSA 3a/1a4:

1) mepekiaa yMOBH 3a/layi HA MOBY BEKTOpPIB, B TOMY YHCIII:

v/ BBEJICHHS B PO3IJISL]] BEKTOPIB,

v’ BUOip cucTeMu KOOpauHAT (SKILO 1€ HeOOXiIHO),

v’ BuOip 6Ga3UCHUX BEKTOPIB,

v’ PO3KJIaj BBEICHHUX BEKTOPIB 110 0A3UCHUM;

2) CKJIaJICHHS CUCTEMHU BEKTOPHHX PIBHOCTEH (200 OjHIET pIBHOCTI);

3) crpoIeHHsI BEKTOPHUX PIBHOCTEH;

4) 3amiHa BEKTOPHUX PIBHOCTEH anreOpaidyHUMK PIBHIHHIMH 1 iX PO3B’SI3aHHS;

5) mosiCHEHHSI TEOMETPUYHOTO CMHUCTY OJEPKAaHOTO PO3B’A3KY IIi€i cCHCTEMHU
(a00 oTHOTO PIBHSHHS).

J7ist BU3HaueHHs 3MICTY BIpaB, siKi (OPMYIOTh BMIHHS 3aCTOCOBYBATH BEKTOPH
HEOOXIIHO BUAUIMTH Aii, aflcKBaTHI [[1H JISILHOCTI.

CrnemudivHi po3yMOBi Aii, IKi BXOJATH JI0 CKJIQAy JTISUIBHOCTI, CIIPSIMOBaHIN Ha
BUKOPHUCTAHHS BEKTOPHOTO METOY:

1. Tlepexnamatu TEOMETPUYHI TEPMIHM Ha MOBY BEKTOPIB Ta HaBIaKH
(3M1MCHIOBATH TIEPEXiJl BiJl CITIBBIIHOMICHHS MK (irypaMu JI0 CHiBBIAHOIICHHS MIXK
BEKTOPAMU Ta HABMAKH).

2. BukonyBaTu ornepaitlii HaJ BEKTOpaMH (3HaXOAUTH CyMY, PI3HHUIIIO BEKTOPIB,
n00yTOK BEKTOpa Ha YKCIIO).

3. IlpencraBisiT BEKTOP Yy BUJISIAL CYMH, PI3HUII BEKTOPIB.

4. TIpeacTaBisiTH BEKTOP Y BUTIISIII TOOYTKY BEKTOpa Ha YHCIIO.

5. IlepeTBOproBaTH BEKTOPHI CITIBBIAHOIIICHHS.
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6. [lepexonutu BiA CHIBBIAHOIIECHHS MIX BEKTOPAMH JI0 CIIBBIIHOILICHHS MIXK
iX JOBKMHAMH Ta HABIAKHU.

7. BupaxxaTu JOBXXHUHY BEKTOpPA Y€pe3 UOr0 CKaJSIPHUN KBAaApAaT.

8. Bupaxatu BeIMUMHY KyTa MK BEKTOPaMH 4epe3 iX CKaIsIpHUM T00YyTOK.

Tabmuns 5
OCHOBHI BIJHOIIEHHS MK (irypamMu Ha IJIOLIMHI
Moga reomerpii MoBa BekTOpiB
AB || CD AB=k-CD
AB 1CD AB-CD=0
Touku A, B, C Hanexutb AB=k-BC a60 AC =k -BC a60 AC =k - AB:

OJIHIN TIpSIMIHN a — — — ,
OC=p-OA+q-0OD, ne O — noBinbHa TOYKa,

p+q=1

A=B AB=0 abo OA=OB

Touka C 11pi 1c-".CB

ot.{Ka HAMEXUTE BUIPISKY | —= m CB a6o
AB: n
AB:CB=m:n — A OR
C= OA+ -OB
m+n m+n

IUIA 1eIKoi Touku O

M — TOBXXHWHA Biapizka AB m2 = 4B - AB

OABC — mapanenorpam OB=0A+0C;

OA=CB a6o OC = AB

OO6uucnutu BenuuuHy kKyta | O04ucIuTu:

—\ a-b
cos(é, b): ——
-]
M1 — cepenuna B?z[p?m(a A1B, M, :E . (AlAZ N BlBZ)
Mz — cepenuna Biapizka 42852 2

BektopHuit Meron, sk 1 Oynb-sIKMM IHIIWI, HE € YyHIBEpCaTbHHUM, XO4Ya 1
JI03BOJISI€ PO3B’A3yBATU IIUPOKUNM KPYT TEOMETPUUHHX 3a7a4.

Teomempuuni 3a0aui, aKi 00YiNbHO PO38 '93Y8aMU MEMOOOM BEKMOPIE.

1) 3agaui Ha 1OBeICHHS MapaIebHOCTI IPSIMUX Ta BIJIPI3KIB;
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2) 3aga4l Ha JOBEJIEHHA TOro (akry, IO AesKa TOYKa JUIMTHh BIAPI30K B
JESIKOMY BIHOLIEHHI;

3) 3azaul Ha TOBEJEHHS HAJEKHOCTI TPHOX TOUOK OJIHIM MpsAMiii;

4) 3amayl Ha JOBEICHHS NMEPIEHIUKYIISIPHOCTI IPSMUX Ta BIAPI3KIB;

5) 3ajma4l Ha TOBEJEHHS 3aJIEKHOCTEH MK IOBXKUHAMU BIJPI3KiB;

6) 3a1a4l Ha 3HAXOKEHHS BEJTMYMHU KyTa.

3 BEKTOPHUM METOJOM JOBEJCHHS F€OMETPUYHUX TBEPIKEHb 1 BIANOBIAHUM
MPaBUIOM-OPIEHTUPOM JOLULIBHO O3HAHOMUTH YUHIB Ha MIPUKIAaxX ABOX TBEPAKEHbD,
Kl Yy4YHI BMIIOTh JOBOAUTH 1 0O€3 3acTocyBaHHS BekTopiB. [IpouttocTpyemo
BUKOPUCTAHHS METOJly BEKTOPIB ISl pO3B’A3yBaHHS IUIAHIMETPUYHOT 3a/1a4i.

1.4.2 llpuxknaam po3B’si3yBaHHS 3a1a4

3apaua 7. [loBecTH, mjo OicekTpuca BHYTPIIIHHOTO KyTa TPUKYTHHKA JIUIUTh
NPOTUJIE)KHY CTOPOHY Ha YACTHUHH, MPOMOPIIAHI IPUIIETIUM CTOPOHAM.

Po3B’si3aHHA.

Posrasinemo tpukytHuk ABC (puc. 5). Hexaii AD : DB = m : n. Bigkmagemo Ha
croponax CA i CB Bextopu onuanusoi Tomman: CAp =l i Cdy =1,

C

D

Puc. 5. Tpukytauk ABC

Bupasumo CD ngiui uepes Bexropu CA i CB:

JRE— m _ n — —
CD= -CB+ -CA= a-ly +
m+n m+n m+n m+n

by,

ne a, b — nosxunu Bexropisa CA i CB.
[HImIMM criocoboMm:

C_sz-(l_1+|_2):x~|_1+x'|_2 .

3anumnieMo CUCTEMY PiBHSHB:
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m

-d =X,
m+n
n
‘b =x,
m+n

[Toainumo 111 ABA PIBHSIHHS CUCTEMH, OTPUMAEMO:

n-b : .
—— =1, 3BiJICH OTPUMAEMO PIBHICTb:
m

a.
m_ b
n a

Octarouno, AD : DB = AC : BC.
3agaya po3B’si3aHa.

1.4.3 KoHTpoJbHi 3anmuTaHHA Ta 3aBIaHHA [JIA CAMOCTIHHOIO
ONpalIOBAHHA.
1. BkaxiTh OCHOBHI KOMIIOHEHTH BEKTOPHOTO METOYy PO3B’SI3aHHS 3a/1a4.

2. BxaxiTh OCHOBHI eTanu (OpMyBaHHS BEKTOPHOTO METO/Y B yUHIB.

3. Touku M u N nexarts BinmoigHO Ha cTtopoHax AD 1 BC uwoTupukyTHHKA
ABCD, mpuyomy AM : MD = BN : NC = 3 : 4. [loBenits, 1o cepeannu Biapizkis AB,
MN u CD nexaTph Ha OHIN TIPAMIiA.

4, Jlano toukn A 1 B. 3HaiifiTh reomeTpudHe Miciie Touyok C Takux, IO
menianu AA1 1 BB1 tpukyTHuka ABC neprieHauKyspHi.

5. JloBeniTh,10 B mapajenorpaMi cyMa KBaJpaTiB JiaroHajeld JOpiBHIOE CyMi
KBaJApaTiB HOTO CTOPiH.

6. Ha rimoreny3si AB tpukytHuka 4BC B3sT0 Touky D, 1110 3a/10BOTBHSIE YMOBY
BD : DA = 3:1. Bupazutu noxuny Binpizka CD depe3 noBxuHH KareriB: CB = a,
CA =b.

7. JloBeniTh BEKTOPHUM METOJOM BIIACTUBOCTI CEPEAHBOT JiHIT Tpamerrii.

8. JloBemiTh BEKTOPHUM METOJIOM, IO CyMa KBaJpaTiB JdiaroHayieh
MPSIMOKYTHHUKA JJOPIBHIOE CyM1 KBaJpaTiB yCiX HOTO CTOPIH.

9. loBeniTh BEKTOPHUM METOJOM BIIACTUBOCTI CEPEHBOT JIiHII TPUKYTHHUKA .

10. /loBeaiTh BEKTOPHUM METOJIOM, IIIO JiaroHaii poMoOa mepreHIuKyIsapHi.

11. JloBecTHn, 1O BiJPI30K, SKUH CIOJy4a€ CEpPEAWHHU JiarOHAJICH Tparermii
napajieJIbHUM i OCHOBaM.

12. JloBecTH, IO BUCOTH JOBUILHOIO TPHUKYTHHKA IMEPETUHAIOTHCS B OIHIN
TOYIIL.
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PO3JILI 2

BUKOPUCTAHHA IIEJAT'OI'TYHOI'O IPOI'PAMHOI'O 3ACOBY
GRAN-2D ITP1 PO3B’SI3YBAHHI TEOMETPUYHHUX 3ATAY

2.1 Moxausocti III113 GRAN

CydacHi iHGOpMAaIliiiHI TEXHONOrli HAaBYAHHA Yy CEPEAHIN IIKOJI CHPUSIOTH
pO3B’si3aHHIO TIpoOJieMH 1HTEHCH(]IKAIli Ta ONTUMIi3allii HaBYaJIbHO-BUXOBHOIO
Opolecy Ta akTuBi3alii 1 PO3BUTKY TBOPYOrO MHUCIEHHS YyuHIB. TexHosorii
KOMIT I0OTEPHOT0 HaBYaHHS CHIPUSAIOTH IHAWBIAyalizalli Ta nudepeHuianii npouecy
HaBYaHHS, peanizalli JIJIbHICTHOIO MiAXOAY, 3a0e3MeuyloTh pallioHali3allio mpari
BuuTens i yuds. CydacHi meaaroriydi JOCHIKEHHS BKa3ylOTh Ha TOU (akT, 1o s
NepeBaXKHOI OUIBIIOCTI YYHIB MPUTAMAaHHUNA HAOYHO-OOpa3HUM TuUl MUCIHEHHS. s
JOACH 3 TaKUM THIIOM MHCIEHHS HAOYHICTh € HEOOXITHOK CKIIaJIOBOIO, SIKE
3a0esneuye eheKTUBHE PO3B'I3aHHS 3a]]a4 Ta BCTAHOBJICHHSI 3B’ I3Ky HOBOTO MOHSTTS
3 yke BigoMHMH. B CBOIO Yepry BHUKOPHCTaHHS HAOYHOCTI MPOTPaMHUX 3aco0iB
J0TIOMarae y4JHsiM pO3BHUBATH IMPOCTOPOBY YABY i3 (POPMYBaHHSIM pPi3HOCTOPOHHIX
ySIBJICHb MPO BJIACTHBOCTI T€OMETPUYHUX OO'€KTIB, IO € HEOOXIIHOIO YMOBOIO MpHU
BUBYCHHI IIKUIBHOTO KYpCY TUIaHIMETii.

OgHuM 3 mWepmuxX BITYU3HAHUX TMPOTPAMHUX 3aCO0IB MOXKHA BBaXKaTH
OPOrpaMHUM KOMIUIEKC HJisi MIATPUMKMA HaBUaHHS MATeMAaTUKU — TeAaroriyHuin
nporpamumuii 3acio GRAN (ITI13 GRAN), po3podka sikoro posmouanacs y 1989 pori
aBTOPCHKUM KOJIEKTUBOM TIIiJ KEPIBHHUIITBOM BIJIOMOTO VYKPaiHCHKOIO BUYEHOT'O
MupocnaBa IBanoBuua JKammaka, akamemika AITH VYkpainm []. o ckimany
nporpamHo-merogudHoro komrmuiekcy GRAN Bxomsats I1T13 GRAN1, GRAN-2D,
GRAN-3D, sxi 3a0e3neuyioTh MIATPUMKY BHUBYEHHS PO3ILIIB IUIAHIMETpil Ta
cTepeoMeTpii, anreOpy 1 MoYaTKiB aHaII3y, OKPEeMUX MUTaHb 3 TEOpii KMOBIpHOCTEH 1
MaTEeMaTUYHOI CTATUCTUKH, a TAKOXK OKpPEeMHUX po3auTiB (izuku B mkodii (7-11 kiacn).

3a monomororo GRAN1 (GRaphic ANalysis) pekomeHmoBaHO pO3B’s3yBaTH
3amaul Ha TOOymoBY TpadikiB 3alexHOCTeW MK 3MIHHUMH (y JCKapTOBHX Ta
MOJIAPHUX CUCTEMAX KOOPJWHAT; MOCHDKEHHsS TpadikiB QyHKIINA 1 3aJIeKHOCTEH
MDK 3MIHHEMH (10 9 mapaMmeTpiB); MOOYyIOBY MOTHYHHMX 1 CIUHHX J0 TpadikiB
byHKIii; TpadidHe pO3B’sI3yBaHHS PIBHSIHB, HEPIBHOCTEH Ta X CUCTEM (IIJIsl BUITAIKY
3 OJIHI€I0 UM JIBOMA 3MIHHUMH); OOYHCIICHHS BH3HAYCHUX IHTErpasiB, Tuioml Qiryp i
MOBEPXOHb, 00’€MIB TiUT OOEpPTaHHS, OMNpPAIIOBAHHS CTATHCTHYHUX JaHUX,
BKJIIOYAOUd rpaiuHuil aHali3 JaHuX.

I3 GRAN-2D mpusHauenunit mns  rpadiyHOTO aHaAI3y TEOMETPUUYHUX
00’€KTIB Ha IUJIOIIMHI Ta J03BOJISIE CTBOPIOBATH JMHAMIYHI MOJENl T€OMETPUYHUX
¢biryp 1 iXx KomOiHaIi{; MNPOBOJUTH BHUMIPIOBAHHA TE€OMETPUYHUX BEIUYUH Ta
aHaJi3yBaTH JWHAMIYHI BHpa3d, BHUCYBaTH BIJANOBIJHI MPUNYIIEHHS; OyIyBaTH
rpadgiyHi 300pa)KeHHS 13 MOJKJIMBICTIO BHUKOPHCTAaHHS KOMEHTapiB Ta IiJIKa30K;
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€KCIOpTyBaTU pPUCYHKHU. IIporpama ¢yHKUIOHYE NiA YHpaBIiHHSAM OIEpaniiHOi
cuctemu Windows. JIyisi BCTaHOBIEHHS MPOrpaMH CHiJ 3allyCTUTH HA BUKOHAHHS
daiin SETUP.EXE 3 nucky quctpubytusa (o6csirom 6u3bko 1.44Mb) Ta BianoBicTH
Ha BCi CTaHJapTHI 3alUTH THCTANSATOPIB (3a MOCUJIAHHSIM
https://ktoi.fi.npu.edu.ua/zavantazhyty/category/2-gran2d). [Ticas YCITIITHOT'O
BCTAHOBJIEHHS y BUOpaHiii mamui Oyae crBopeHo ¢aitn GRAN2D.EXE — ocHoBHa
nporpama, Ta y goaaTtkosiii cyoaupextopii HELP 6yne ctBopeHo nomomixHi (aitiu
nonoMoru. Hagam npu HatucHeHnHi kHomku «Ilyck» nHazBa mporpamu GRAN-2D
3’ABISTUMETbCS  SIK NYHKT MeHio Ilporpamu, mnpu 3BEepHEHHI O SKOTO
BinOyBatumeThes 3amyck 11113 GRAN-2D.

st rpadiynoro ananizy 3D o6’ekriB npusHauenuit maket [1113 GRAN-3D.

Buxopuctannus nmakery GRAN-3D no3Bosisie CTBOprOBaTH 1 MEPETBOPIOBATH
MojieNll 0a30BUX MPOCTOPOBUX 00’ €KTIB; BUMIPIOBATU BIJCTaHI 1 KYyTH; OTPUMYBaTH
nepepi3u MHOTOTPAHHMKIB IUIOIIMHAMM, OOYHUCITIOBATH 00’ €MHU 1 TIJIOMII MMOBEPXOHb
MHOTOTPAaHHUKIB 1 TUT OOEpTaHHS.

2.2 llpukaaau po3B’si3yBaHHs 3aaa4 3a ponomororo I3 GRAN-2D.

3agaua 8. IloOyayBaTW TPUKYTHUK 3a JBOMa CTOPOHAMH 1 pajiycoM
onrcaHoro koja i3 BukopuctanasaMm [1113 GRAN-2D.

Po3B’sA3aHu4.

Jist  po3B’si3yBaHHS 3aJad METOJIOM T'€OMETPUYHHX MICIb HEO0OXiTHO
3’sICyBaTH: JI0 3HAXOJKCHHS SKWX TOYOK 3BOIUTHCS PO3B’s3aHHS 3amadi 1 sSKi JBi
BUMOTH MAalOTh 111 TOUKHU 3aJ0BOJIBHATH. Jlami po3risigaloTh OJHY 3 BUMOT 3ajadi i
OynytoTh reomerpudHe miciie Touok ('MT), 1m0 3a70BONIBHSIOTH 10 BUMOTY. [ToTiM
oynytorb I'MT, sKi 3a70BOJIBHSIOTH 1HINI BUMOTH 1, HapemiTi, 3HAXOISTh TOYKHU
MEPETHHY TEOMETPUYHUX MICIh TOYOK.

Ha pucynky 6 moka3zaHo KoImito BikHa OOYJOBH 3 YMOBOIO 3ajadi, 3aJaHUMHU
BiIpi3KaMH, BIAKPUTHUMH TMIiJKa3KaMH Ta JOJATKOBUM MAJIOHKOM, SKi MOJKHA
MIPUXOBATH, «HATHCHYBIIINY» BIAMOBIAHY KHOTIKY.

ITpoBeneMo aHaii3 1aHoi 3a1a4i.

Hexait Touka A — BepmmHa TpukyTHHKa ABC, HaBKOJIO SIKOTO OIMHKCAaHE KOJO
paniyca R. HeoOximHO 3HaiTH po3TanTyBaHHs IHITUX BEPIIUH TPUKYTHHUKA — TOUOK B
i C. Touka B, mo-meprie, n1exuTh Ha JaHOMY KOJIi pajiyca R, a mo-npyre BignaieHa
Bl TOUKH A Ha BifCTaHb c¢. TOOTO BOHA JICKHTHh Ha TIEPETUHI JAHOTO KOJia 1 Kojia 3
ueHtpoM B Toull A 1 paaiycom c. Touka C TakoX JIeKUTh HA JTaHOMY KOJI Ta
BigjaneHa Big A Ha Biactanb D. OTKe, BOHA JISKUTh Ha MEPETHUHI JAHOTO KOJIa 1 KoJia
3 IEHTPOM B TOYIIi A 1 pajiycom b.

[Tix yac moOy10BU JIETKO BCTAHOBUTH, IO IIYKAHUX TPUKYTHUKIB JBA.
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MofyoyBaTH TPMEYTHME Za OBOMa CTODOHSMM
i pagiycoM OnMOSHODO KOJga.

b Nigwras®u

AHaniz zagadi

PosrmAHeMo DOB1ABHME TpMEVTHHME ABC, HABROJOD AKRODO
N OONMCaHE KOJO = LeHTpoM B Touui ¢, Hexai Touma A -
BEDIIMHS OaHODO TPHEYTHMES 1 BOHa JNeXMTh Ha ONHCSHOMY
ronl gasoro pamiyves. Toumm B 1 C - wywrani. BoTaHoBmosMO
mo Toyra B mIemMTE HAa DaHOMY KONl 1 BiomaneHa BiO TOWURM A
Ha Bigcrans ©. Toura C Tawroxs JEAMTE Ha roni pamiycoa
R i pipmaneHna Big A Ha BincTaHe b.

Mogynoea

1) ByoyeMo ®OJMO 3 LeHTpoM B Touni K i pamiycom R
i nosHstseMo TOYURY L Ha HBOMY.

Z2) ByOoyeMo KOJO 3 UeHTpoM B Tounmi L i pamivcom b.
[losxavacMo TOMKM IepeTHHy O, P.

3) Byoyermo roJo 3 meHTpoM B Touni L i pamivoom o.

4) [losHayaeMo TOUKM HnepeTHHyY N, M.

5)Ipopogmo Binpiskm LO, LN, LM, LP, OM, NP.
OpepxyeMo TpHMEYTHMRKE OLN=LMP i LNP=LOM.
OrTte, TpHKyTHMEHM OLH i LHP - myxani.

Puc. 6. Bikno no6ynoBu 3agaui 1 y I[1113 GRAN-2D

Oco0nuBOi yBaru 3aciyroBYyIOTh 3a/adi, Y SIKHX BHUKOPHUCTOBYIOTHCS 3MiHHI
BEJIMYMHHM, IPUUOMY TaKa 3MIHHA BEJIMUMHA MOXE OYTH 3aJlaHa 1 HEIBHUM YHHOM.

3apaua 9. 3amano nosutbHMi TpukyTHHK ABC. BH — BucoTa TpukyTHHKA.
3HailTu po3TanyBaHHs Touku H.

Po3B’sa3aHu4.

3aiaHa 3a7a4a € 3a/1auero Ha JOCITIKCHHS, Y SKOCTI 3MIHHOIO BEJIMYHUHH € KYT
MIPU OCHOBI, X04Ya B YMOBI MPSIMO PO 11€ i HE TOBOPUTHCS.

[ToGynyemo monens TpukyTHHKA y iporpami GRAN-2D (puc. 7):

1) ctBoproemo Tpu HezanexHi Touku A,B ta C;

2) ctBoproemo npsimy AC ;

3) cTBoproemo TpuKyTHUK ABC;

4) CTBOPIOEMO TIPSIMY, IO MPOXOJIUTH Yepe3 TOUKy B, mepneHAuKyIspHY 10
npsiMoi AC. Touka nepeTuHy HUX NpsIMUX Aae Touky H;

5) ctBoproemo Bucoty BH;

6) XOBaEMO Ti 00’€KTH, IO 3aBAYKAIOTh CIPUUHATTIO Mojieli (y MbOMY pasi —
npsima BH).

[ToOynoBa KOMIT tOTEpHOT MOJIETII IPAKTUYHO HE BIAPI3HAETHCA BiJ TOOYIOBH
MaJIFOHKa B 30IIWTI. AJle, Ha BIAMIHY BiJ HBOTO, I MOJENb € NUHAMIYHOIO: 3MiHA
po3TanryBaHHs OyIb-sKOi 3 BEPIINH TPUKYTHUKA BIUIMBAE HA PO3TAITyBaHHS TOUYKH.
Ile mo3BOJISIE BUBHAUNTH 3aJICKHICTh MK pO3TanTyBaHHSM TOYkHM H Ta KyTramu mpu
OCHOBI1 TPUKYTHUKA, Ha Ky OMyIlieHa JaHa Bucota H:
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1) sixmo oOuaBa KyTH rocTpi — Touka H Halle)KUTh OCHOBI TPUKYTHUKA;

2) AKIIO OJMH 13 KyTiB mpsMud — Touka H cmiBmajmae 3 BiAMOBITHOO
BEPIINHOIO TPUKYTHHKA;

3) SAKIIO OJWH i3 KyTiB Tynmuil — Touka H JeKHUTH 1M03a OCHOBOIO TPUKYTHHKA
Ha npsmiit AC.

N\ GRAN-2D =10 %]

dain OBekt OfuncnedHa 3SobpameHHA MaKpoKoHc'rpyKuﬂ: HanaroameHHs Aonomora
IDe@ B ®[<||» WX mNZt LF SO A

%] 1. Touka (A)

v 2. Touka (C)

V| 3. Touka (B)

V| 4. Namana (ABC)

V! 5. Mpama (nikial)

B. MepnexaukynapHa npama (niHia2)
7. Todka nepeTuHy of'ekTis (H)
8

. Namana (BH)
BinbHa ToYka
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Puc. 7. Bikno nmo6ynosu 3amadi 2 y I[1113 GRAN-2D

3agaya po3B’si3aHa.

Hapeneny nuHamMiuyHy MOJCNb aKTHUBI3Y€ IM3HABAIBHY MISUTBHICTH CTYJICHTIB,
MIPOTIOHYIOYH 3a MOOYJ0BAHOK MOJCIUII0 Yy Tpolieci ii JOCHIPKeHHsS] 3HAUTH TEeBHI
3aKOHOMIPHOCTI, TIPUIyMaTH 3ajady, cHOPMYNIIOBATH TEOpeMy. 3ampONOHYBAaBIIU
CTyJICHTaM MOJICJIb TIONEpPeIHbOl 3adadi, He (GOPMYJIIOYU ii yMOBH, IeJaror
CTaBUTh TEpea CTyJASHTaMH TPOOJeMy: IPOBIBIIM BIAMOBIIHE JOCIIIHKCHHS,
chopMyIIFOBaTH Ta PO3B‘s3aTH 3a7a4y, BIAMOBIAHY 10 i€l mojaeni. Bukopuctanus Ha
3aHATTSIX TaKWUX 3a/ad, CTBOPEHHS BIAMOBIAHUX MOJENEH BUMAra€ OCMHUCICHOTO
MIIX0My OO0 TOPSAKY BHUKOHYBAaHUX JIiH, YCBIIOMIICHHS B3a€MO3B SI3KiB MiX
OKpPEeMHUMH €JIEMEHTaMU MOJIeNi, Tiepen0adeHHs] HaCHiIKiB CBOIX 1. 3po3yMiso, 1110
0e3 TMeBHUX MIA0J0HIB OOIMTHCS HEMOXKJIMBO, HAIPHUKJIIAJ, MOOYJI0Ba CEPEAUHHOTO
MEPIEHANKYIIAPY ab0 KoJia, OMMCAHOTO HABKOJIO TPUKyTHHKA. HaOyBarounm meBHHX
3HAHb Ta HAaBUYOK TOOYAOBH JWHAMIYHUX MOJENEH TpU  PO3B‘SA3yBaHHI
T€OMETPUYHHX 33/1a4, OJICpKaH1 3HAHHS MOKHA IMEPEHOCUTH Ha PO3B‘sI3yBaHHS 3a/1a4
3 anre0pu, BUKOPUCTOBYIOUM TpOrpaMu AuHaMigHO1 reomertpii. OkpiM TOrO, IO IIi
MPOrpaMy MICTATh MOCHYTH oOyaoBu rpadikiB QyHKITIH, Aeski anreOpaidHi 3amadi
PO3B*SI3YIOTHCS ILIIXOM CTBOPEHHS T€OMETpUYHOi Qirypu, 1o € rpadikom 3aJaHoi
(GyHKIIIOHANIBHOT 3aeXHOCTI. PO3B’s13yBaHHs 3a/1ad 3 MapaMeTpoM, KOJM 3HAYEHHS
napameTpy MOKe BU3HAYATHCH KOOPAUHATOIO OJTHIET 3 HE3aIE)KHUX TOUYOK.
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PO3JILI 3

IHANUBIAYAJIbBHI PO3PAXYHKOBI 3ABJIAHHA

BAPIAHT 1

BJOK A

Al

Ha sixomy 3 pucyHKiIB 300pa)€HO OCHOBHI €Tanu MoOyI0BU MEPIEHIUKYIISIpa
710 TIPSIMO1 Yepe3 TOUKY, 110 HE JIEKUTh Ha TaHid MpsaMii?
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A2

Cknactu pimeHHs eminca 3 ¢Gokycamu Ha oci Ox, SKIIO BiH IPOXOJHUTH Yepes

roukn A(,/3 ;+/6) i B(3;+/2).

A3

JIns TpAMOKYTHOTO TPUKYTHHKAa 3 KateTaMu a | b o0epith cuctemy
KOOpJHMHAT TaKUM YUHOM, MO0 MOYaTOK KOOPIMHAT 3HAXOIWBCS Y BEpPIIUHI
IpsIMOTO KyTa, a JBI IHII — HAa OCSAX KOOPAWHAT. 3aluIIiTh KOOPAUHATH BCIX
BEPIIUH TPUKYTHUKA, CEPEANH HOTO CTOPIH.

BJIOK B

B1

Bincranes mMixk HacenenuMu nmyHkTtamMu A Ta B ctanoBuTh 130 kM, a Bij HUX 10
samizauii 60 kM ta 110 kM BiamoBimHo. Busznauuth, ne Tpeba moOymyBatu
3aJII3HUYHY CTaHI[II0, OJTHAKOBO BiIalieHy BijJ MyHKTIB A Ta B.

B2

3 BuxopuctanusMm [1I113 GRAN-2D noOyayBaTtu 3a JOMOMOTOI0 IHUPKYJsS Ta
JTHIAKYA TPUKYTHUK 32 TPbOMa CTOPOHAMH.

B3

3HAWMITh BIICTaHH MDK IEHTpAMHU  Kil X2 + y2 -10x+16y+80=0 1

x2+y2+6x+4y—12=0.

B4

Touku M u N nexarp BigmoBigHO Ha ctopoHax AD i1 BC wormpukytHuka
ABCD, mpuuomy AM : MD = BN : NC = 3 : 4. JloBenith, 0 CEepeAUHU
Binpi3kiB AB, MN u CD nexats Ha OJHIN TIpSMIH.
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BAPIAHT 2

BJIOK A

Al

Ha skoMy 3 pHCYHKIB 300pa)X€HO OCHOBH1 €Tanu MOOYIOBU CEpPEAUHU
3a/1aHOTO BiIpi3Ka’?

1 i

~o

A2

Cknanite piBHsSHHS eminca 3 ¢okycamu Ha oci Ox, SIKIIO BIACTaHb MIX

dbokycamu TI0piBHIOE 12, EKCIIEHTPUCUTET & = 3

A3

Jlan kBagpat i3 cTopoHOI0 a. O6epiTh CUCTEMY KOOPJIWHAT TAKUM YHHOM, 1100
TpU HOTO BEPIIMHU 3HAXOIMIMCS Ha OCSIX KOOPAHMHAT. 3alUIIiTh KOOPAWHATH
fioro BepIIVH, TOYKU TIEPETHUHY JiaroHalield, piBHSHHS KOJa, BIIMUCAHOTO Y
KBaJpar.

BJIOK B

B1

MarepianbHa Touka M pyXa€eThCsl TAKUM YHHOM, IO B OyAb-SKHH MOMEHT
yacy ii BizcTanb 10 ToYKd A(6;0) B Tpu pa3u OUIbIIA 3a BiACTaHb J0 TOYKH B
(2/3;0). 3HaiiaiTh pIBHSIHHS TPAEKTOPIi pyXy MarepiaabHOl TOuku M.

B2

3 Buxopuctanusm [1113 GRAN-2D noOyayBaTu 3a TONOMOTOIO IHUPKYJsS Ta
JHIAKA OiCEKTPUCY JAaHOTO KyTa.

B3

CknafiTh piBHSHHS KOJIa, IKe TIPOXoauTh yepe3 Touku A(-8;3) i B(2;-7), sxmio
IIEHTP WOTO JIeKUTH Ha TipsimMuid X +4y+16=0.

B4

Ha rinoreny3i AB tpukytHuka ABC B31T0 Touky D, 110 3a/10BOJIBHSIE YMOBY
BD : DA = 3:1. Bupazutu noBxuny Biapizka CD uepe3 JOBXKHHH KaTETiB:
CB=a,CA=b.
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BAPIAHT 3

BJIOK A

Al

Ha sikoMy 3 puCYHKIB 300pa)X€HO OCHOBHI €Tanmu MNoOYyJ0BU OiCEKTpHUCHU
JIAHOTO KyTa?

Z\D

A /B A 0 |B

A2

3HaIITh KyT MDK NOpSIMUMH, SKI TOPOXOJATh Yepe3 LEeHTp Koja

2 2
X2 + y2 —4x-16y+32 =0 1 9epe3 dhokycu enirnca ;—6+g—0 =1

A3

Jlan kBajgpat i3 cTopoHOI0 a. O6epiTh CUCTEMY KOOPJIWHAT TAKUM YHHOM, 1100
BCi BEPIIMHU 3HAXOIWINCS Ha OCSX KOOpAWHAT. 3alWIIiTh KOOPAHMHATHA HOTO
BEPIIUH, TOYKU TIEPETUHY JiaroHaNeH, PIBHIHHS KOJIa, ONMHMCAHOTO HABKOJO
KBaJpary.

BJIOK B

B1

Ha Bingcrani 1km Bix razompoBoay Tpeda moOyayBaTH Ta30MpOBIAHY CTAHIIIIO,
3 AKO1 ra3 HAJIXOJUTh A0 HACEJIEHUX IMYHKTIB A Ta B, Bincrans Mixk sxumu 13
kM. Bincrans Big HaceneHUX MyHKTIB A Ta B 10 razonpoBoay cTaHOBUTH 4KM
1 9 kM BinnmoBinHO. Busnauuts, ne Tpeba moOymayBaTH Ta30mMpoBIgHY CTaHIIIO,
OJIHAKOBO BiJiJaJICHy BiJl MyHKTIB A Ta B.

B2

3 BukopuctanusMm [I[13 GRAN 3a gomomMororo mUpKylIs Ta JIHIAKH
noOyAyBaTH NMPSIMOKYTHHNM TPUKYTHUX 32 JBOMA KaTeTaMH.

B3

Busnaute reomeTpuuHe MicCIle TOYOK 13 3araibHOI (pOpMU pIBHSHHS

x2 +y? —8x—10y-8=0.

B4

JloBeniTh, M0 B mapaieiorpaMmi cymMa KBaJpaTiB JiaroHajeil TOPIBHIOE Cymi
KBaJpaTiB HOTO CTOPIH.
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BAPIAHT 4

BJIOK A

Al

Bkazatu npaBuiibHy MOCHIIOBHICTh KPOKIB MPU MOOYAOBI LIUPKYJIEM 1
JIHIAKOIO OICEKTpUCH KyTa A.

A) INoznauaemo Touku B 1 C nepeTnHy KoJia i3 CTOpOHAMH KyTa.

b) [IpoBoaumo npominb AD.

B) IlpoBoauMo K070 TOBUIBHOTO pajiyca 3 IEHTPOM B TOUII A.

I') TlpoBoguMo nBa kosia 3 rieHTpamMu B Toukax B 1 C ogHakOBUM paiycoM.
J1) Ilo3nauaeMo Touky nepeTuHy Kia D.

BapianTu Bignosini:

1.TIABAB 2.BAT 1 b

3.BT 1AB 4. BBT Al

A2

3HalITh PIBHAHHA MPsAMOi, sIKa TPOXOJUTh dYepe3 ILEeHTP KoJia

2 2
()C—l) +(y+5) —1.
16 9

X2 + y2 +4x—-2y—-4=0 14epe3 EHTp eIiNncy

A3

JIist IpsSAMOKYTHOTO TPUKYTHHKA 3 KareTamu a 1 b 06epith cuctemy KoopauHAT
TaKUM YHHOM, MO0 IMOYATOK KOOPIWHAT 3HAXOJMBCS Yy BEPIIUHI MPSMOTO
KyTa, a JBl IHIII — Ha OCSAX KOOpJWHAT. 3aMHIlliTh KOOPAMHATH BCIX BEPIIHH
TPUKYTHUKA, PIBHSHHS HOr0 CTOPIH Ta MEJiaH Ta PIBHAHHS KOJIa, OMHCAHO
HaBKOJIO TPUKYTHHKA.

BJIOK B

B1

MartepiaibHa TOYKA PYXA€ThCS TAKUM YUHOM, 1110 B OyIb-IKUH MOMEHT 4acy ii
BigcTanb 10 Touku N (-1;0) B 1Ba pas3u Oinbia 3a BiacTanb 10 Touku M (3;0).
3HAMITh PIBHSAHHS TPAEKTOPIi pyXy MaTepiaabHOI TOUKH.

B2

3 BukopuctanusMm [II13 GRAN 3a gomomMoror mUpPKylIs Ta JIHIAKH
noOyayBaTH TPUKYTHHUK 32 CTOPOHOIO Ta TBOMA MPHJICTIIMMH KyTaMH.

B3

Busnaute reomeTpuyuHe MicCIle TOUOK 13 3araibHOI (pOpMU pIBHSHHS

x2 +2y% —8x—8y—-1=0.

B4

JloBecTu, 1m0 BIAPI30K, SIKUM CIOMy4Yae CEpPeAVHHU JlaroHalel Tpamnenii
napaJieJIbHUM il OCHOBaM.
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BAPIAHT 5

BJIOK A

Al | Bkazatu mnpaBuibHY TMOCHIIOBHICTh KpPOKIB Mpu NOOYAOBI LHMPKYJIEM 1

JIHIAKOIO OICEKTpUCH KyTa A.

A) Iloznauaemo touku B 1 C nepeTuHy KoJia 13 CTOpOHaAMU KyTa.

b) [IpoBoaumo npominb AD.

B) IlpoBoauMo K0J10 TOBUIBHOTO pajiyca 3 EHTPOM B TOUII A.

I') [IpoBoiMo ABa KoJIa 3 IIEHTpaMu B Toukax B 1 C ogHaKOBUM pajiiycoMm.
J1) Ilo3nauaeMo Touky nepeTuHy Kia D.

BapianTu Bignosini:

I.TIBAB 2.BAT 1b

3.BTTADB 4 BbBT A

A2 | Cxractu pimeHHs eninca 3 pokycamu Ha oci Ox, SIKIIO BiH MPOXOAUTH Yepe3
Toukn A(3;/2) i B(\/g,\/é)

A3 | [lng npsMOKYTHOrO TpPUKyTHMKa 3 Karetamu a | D o0epite cucremy
KOOpJMHAT TaKUM YHUHOM, 1100 MOYATOK KOOPJMHAT 3HAXOJUBCS Y BEPIIHHI
IpsIMOTO KyTa, a JBI IHII — Ha OCSAX KOOPAWHAT. 3aluIIiTh KOOPAUHATH BCIX
BEPIIIMH TPUKYTHHUKA, PIBHAHHS Ta JOBXUHU MEJIiaH.

BJIOK B

B1 | Bigcranp MiX HacelleHMMU ITyHKTaMu A Ta B ctaHoBuTh 260 KM, a BiJ HUX J0
samizami 120 kM ta 220 kM BignoBigHO. BuszHauutk, ne tpeba moOyayBaTH
3aJII3HUYHY CTaHI[II0, OJTHAKOBO BiIalieHy BiJ MyHKTIB A Ta B.

B2 | 3 Bukopuctannsm [1I13 GRAN-2D nobymyBaTu 3a JAOMOMOTOI0 IUPKYJIS Ta
niniiku I'MT, piBHOBigAaNeHUX BiJ KiHIIB JAHOTO BIJPI3KY.

B3 | 3HaiimiTh BIiACTaHH MK IIEHTPaAMU KPUBUX X2 + 2y2 +2Xx+16y+32=0 i
X2 + y2 +6x+4y-12=0.

B4 | Toukmu M u N nexars BimmoBimHo Ha ctopoHax AD i BC uwotupukyTHHKA

ABCD, mpuuomy AM : MD = BN : NC = 3 : 4. JloBenith, IO CEpPeAUHU
Bizpi3kiB AB, MN u CD nexxatb Ha OHIN IPSMIi.
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BAPIAHT 6

BJIOK A

Al

Ha sxoMy 3 pHCYHKIB 300pa)k€HO OCHOBHI €Tanu MOOYJOBU CEpPEeIUHU
3a/1aHOTO BiApi3Ka?

it
(=]
LF]

A2

Cknanite piBHSHHS eninca 3 (okycamMu Ha ocl Ox, SKIIO BIJICTaHb MIXK

doxycamu 10piBHIOE 18, EKCIIECHTPUCUTET & = —.

wWIN

A3

Jlan kBazpart i3 cTopoHo0 a. O0epiTh CHCTEMY KOOPAMHAT TAKUM YUHOM, 11100
TpU HOTO BEPIIMHH 3HAXOMWJIMCS HA OCSX KOOpIWHAT. 3alHUIIiTh KOOPIAMHATH
Horo BepIIvH, piBHSIHHS KOJIa, OIIMCAHOTO HABKOJIO KBaApaTy.

BJIOK B

B1

MarepianbHa Touka M pyXaeTbcs TaKUM YUHOM, IO B OyAb-SKUH MOMEHT
gacy i1 Bigctanb 0 Touku C(6;0) B Tpu pa3u OumbIna 3a BIACTaHb JO TOYKHU
A(2/3;0). 3HaiiniTh piBHSIHHS TPAEKTOPIi pyXy MarepiaabHOT TOUku M.

B2

3 Bukopuctansasm [1I13 GRAN-2D moOyayBaTu 3a JTOTMOMOTOIO ITUPKYJsS Ta
JHIAKKA 0ICEKTPUCY JAHOTO KyTa.

B3

CknafiTh piBHIHHS KOJa, SIK€ MPOXOIUTh yepe3 Touku A(-8;3) i B(2;-7), sxmio
IEHTP WOTO0 JeKUTh Ha ipsimuii y =—0,25x — 4.

B4

Ha rinoreny3i AB tpuxkytanka ABC B3at0o Touky D, 1m0 3amoBosibHIE YMOBY
BD : DA = 3:1. Bupazutu noBxuny Bigpizka CD uepe3 JOBXHHH KaTETiB:
CB=a,CA=b.
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BAPIAHT 7

BJIOK A

Al

Ha sxomy 3 pHCYHKIB 300pa)€HO OCHOBHI €Tanmu MOOYJ0BU OICEKTpUcHU
JAHOTO KyTa?

A2

3HalIITh KyT MDK MNpSIMUMH, SKI TPOXOIATh Uepe3 IEHTp KoJa

2 2
X2 + y2 +12x+32 =0 149epe3 dokycu eninca 2—6 + 32/—0 =1

A3

Jlan kBajzpart 13 cTopoHoro a. O0epiTh CUCTEMY KOOPAMHAT TAKUM YHHOM, 11100
BC1 BEPIIMHU 3HAXOJWIKNCS HA OCSAX KOOPAMHAT. 3aMUIIiTh KOOPIAUHATH HOTO
BEPIIIMH, PIBHSAHHS JlarOHAJICH.

BJIOK B

B1

Ha Bincrani 1km Bix razonpoBoay Tpeda moOyayBaTH ra3olpOBiIHY CTaHIIIIO,
3 SKO1 ra3 HaJAXOAUTh JIO HACEJIEHUX MyHKTIB A Ta B, Bimcranp Mk skumu 13
kM. Biacrans Bif HaceneHHX MyHKTIB A Ta B 10 ra3onpoBoly cTaHOBUTH 4KM 1
9 xM BignmoBigHO. BusHaunth, Ae Tpeba moOymayBaTH ra3ompoOBiIHY CTaHIIIIO,
OJIHAKOBO BiJiJJaJICHy BiJl MyHKTIB A Ta B.

B2

3 BuxopuctanusMm [III3 GRAN 3a ngonomoror mHMpKyJas Ta JIHIAKH
noOyayBaTH MPSIMOKYTHUN TPUKYTHUX 32 KATETOM Ta TIMTOTEHY3010.

B3

Busnaute reomeTpuyuHe MiCIle TOUOK 13 3araibHOI (HOpMU pIBHSHHS

x% +y? +8x+10y—8=0.

B4

JloBeniTh, 110 B MPSMOKYTHHKY CyMa KBaJpaTiB JllaroHajieil JOpPIBHIOE CyMi
KBaJIpaTiB MOT0 CTOPIH.

35




BAPIAHT 8

BJIOK A
A1 | Brasatn npaBuibHy MOCJTIZIOBHICTh KPOKIB MPU MOOYAOB1 ITUPKYIEM 1
JIHIAKOIO OICEKTpUCH KyTa A.
A) INoznauaemo Touku B 1 C nepeTuHy KoJia i3 CTOpOHAMH KyTa.
b) [IpoBoaumo npominb AD.
B) TlpoBoauMo K0J10 TOBUIBHOTO pajiyca 3 EHTPOM B TOUII A.
I') [IpoBoiMo ABa koA 3 IIeHTpaMu B Toukax B i C ogHaKOBUM pajiycoMm.
J1) Ilo3nauaeMo Touky nepeTuHy Kin D.
Bigmosini:
1.BBT Al 2.BTI1AB
3.BAT 1B 4 TIBAB
A2 | 3HaiifiTh pIBHSHHS MpsAMOi, SKa MPOXOAWTH Yepe3 IeHTp Koja
2 2
: : x-1 +5
x2+y2+4x—2y—4:0 1 9epe3 IEHTp eITincy ( ) +(y ) =1.
16 9
A3 | Jlig npsIMOKYTHOTO TPUKYTHHKA 3 KaTeTaMu a I b 00epiTh cucteMy KOOpIUHAT
TaKUM YUHOM, 1100 TMOYATOK KOOPJWHAT 3HAXOJMBCS Y BEPIIMHI MPSIMOIO
KyTa, a JBl 1HIII — Ha OCSAX KOOpJWHAT. 3alHIlliTh KOOPAMHATH BCIX BEPIIHH
TPUKYTHUKA, PIBHSHHS HOr0 CTOPIH Ta MEJiaH Ta PIBHSHHS KOJIa, OMHCAHO
HABKOJIO TPUKYTHHUKA.
BJIOK B
B1 | MarepiasibHa TOYKa PYXa€THCS TAKUM YUHOM, IO B Oy/Ib-IKUW MOMEHT 4acy ii
Bigctanb 10 Touku N (-1;0) B 1Ba pas3u Oinbiia 3a BiacTanb 10 Touku M (3;0).
3HAIITh PIBHAHHS TPAEKTOPIi pyXy MaTepiaabHOI TOUKH.
B2 |3 Buxopucranasm I[I[13 GRAN 3a ponomoror mHpKyJs Ta JIHINKA
noOyayBatu 0iCEeKTPUCY JAHOTO KyTa.
B3 | BusHaute reomerpuyine MICIT€ TOYOK 13 3araibHOi (DOPMU pIBHSHHS
G +2y2 +8x—-4=0.
B4 | AoBECTH, BEKTOPHUM METOJOM BJIACTUBOCTI CEPEAHBOT JITHIT Tpamelrii.
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BAPIAHT 9

BJOK A

Al

Ha sxomy 3 pucyHkiB 300pax€HO OCHOBHI €Tanu MoOyAOBU MEPHEHIUKYIIIpa
710 TIPSIMO1 Yepe3 TOUKY, 110 HE JIEKUTh Ha JaH1id NpsSMii?

A2

JIns TpsSMOKYTHOTO TPUKYTHMKAa 3 Karetamu a I b o0epith cucremy
KOOpJMHAT TaKUM YMHOM, MO0 TMOYAaTOK KOOPJMHAT 3HAXOJIWBCS y BEPIIHHI
IpPSMOTo KyTa, a JBI 1HII — Ha OCSAX KOOPJMHAT. 3alMIIITh KOOPJIUHATH BCiX
BEPIIUH TPUKYTHHUKA, PIBHSIHHS CEPEIUH HOTO CTOPIH.

A3

CknacTu pimeHHs efinca 3 ¢gokycamu Ha oci Ox, SKIIO BiH MPOXOAUTH Yepe3

rouxn A(,/3 ;+/6) i B(3;+/2).

BJIOK B

B1

3HAMITh BIACTaHH MDK IICHTPAMH  KiJ x2 + y2 —-6x—-4y-12=0 i

X2 + y2 -10x+16y+80=0.

B2

3 ukopuctanHsaMm [I113 GRAN-2D moGyayBatu 3a TONOMOTOIO ITUPKYJS Ta
JTIHIAKYA TPUKYTHUK 32 TPbOMa CTOPOHAMH.

B3

Bincrans Mk HaceiaeHuMu yHKTaMu A 1a B cranoButh 390 kM, a BiJl HEX J10
samizauIi 180 kM Ta 330 kM BiamoBigHO. Busnaunth, ae Tpeba moOymyBatu
3aJII3HUYHY CTaHI[II0, OJTHAKOBO BiIalIeHy BiJ MyHKTIB A Ta B.

B4

Touku M u N nexars BignoBigHOo Ha ctopoHax AD i BC wotupukyTHHKA
ABCD, mpuuomy AM : MD = BN : NC = 3 : 4. JloBexiTh, IO CEPEIHHH
Binpi3kiB AB, MN u CD nexats Ha OJTHIN TIpsSMIH.
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BAPIAHT 10

BJIOK A

Al

Ha sxoMy 3 pHCYHKIB 300pak€HO OCHOBHI eTanmu NoOYyAOBH CEpeIUHU
3a/1aHOTO BiIpi3Ka?

| S
w

-
e

A2

Cknanite piBHAHHS eninca 3 ¢okycaMu Ha oci Ox, SKIIO BiJICTaHb MIXK

: 2
doxycamu 10piBHIOE 24, EKCIICHTPUCUTET & = 3’

A3

Jlan kBajgpat i3 cTopoHOoro a. O0epiTh CUCTEMY KOOPJIUHAT TaKUM YHHOM, 1100
TpU HOTO BEPIIMHH 3HAXOIWJIMCS Ha OCSX KOOPAMHAT. 3alUIIiTh KOOPIAUHATH
HOT0o BepIIWH, PIBHSHHS MHOro JlaroHajied, PIBHSHHS KOJja, BIMCAHOTO Y
KBaJpar.

BJIOK B

B1

CknafiTh piBHSHHS KOJIa, SIKE MIPOXOAUTH uepe3 Touku A(2;-7) 1 B (-8;3), saxmio
IIEHTpP HOTro JeKUTh Ha TIpssMuid X + 4y =—16.

B2

3 BuxopuctanuaMm [II13 GRAN-2D noGyayBatu 3a TONOMOTOIO ITUPKYJS Ta
JHIAKA OICEKTPUCY JAHOTO KyTa.

B3

MarepianbHa Touka M pyXa€eTbCsi TAKUM YHWHOM, IO B OyIb-SIKUA MOMEHT
gacy ii Bijctanb 10 Touku A(6;0) B Tpu pas3u Ourbina 3a BiACTaHb A0 TOYkH B
(2/3;0). 3HaiiaiTh pIBHSIHHS TPAEKTOPIi pyXy MarepiaabHOT TOukH M.

B4

Ha rinoreny3i AB tpukytHuka ABC B3siTo Touky D, 110 3a710BOJIBHSIE YMOBY
BD : DA = 3:1. Bupasutu noBxuny Biapizka CD yepe3 JOBKUHU KATETIB:
CB=a,CA=b.
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BAPIAHT 11

BJIOK A

Al

Ha sxoMy 3 pucCyHKIB 300pa)X€HO OCHOBHI €Tanmu MOOYAOBU OICEKTPHUCHU
JAHOTO KyTa?

-

~
.

e

A2

3HaIITh KyT MDK [OpPSIMAMH, SIKI TOPOXOJATh uepe3 IEeHTp Koja

2 2
X2 + y2 +16y +28 =0 1 gepe3 dokycu erirca );—6 +g—o =1

A3

Jlan kBajgpat i3 cTopoHOor0 a. O0epiTh CUCTEMY KOOPJIUHAT TaKUM YHHOM, 1100
BC1 BEpPIIMHU 3HAXOAMIKCS HA OCSAX KOOpJAWHAT. 3alUINiTh KOOPAUHATH HOTO
BEPIIIMH, TOUYKH MIEPETUHY JiaroHaNIel Ta X PIBHIHHSI.

BJIOK B

B1

BuszHaure reomeTpudHe MICIIe TOYOK 13 3arajbHOi (HOPMU PIBHIHHS

G +y2 +8x+10y-8=0.

B2

3 BuxopuctanusMm [I[13 GRAN 3a gomoMorowo IUPKyIs Ta JTIHINKA
noOyayBaTH MPSIMOKYTHUN TPUKYTHHUX 32 IBOMAa KaT€TaMHU.

B3

Ha BigcTani 1km Bix razompoBoay Tpeba moOyayBaTH Ta30MpOBIIHY CTaHIIIIO,
3 K01 ra3 HaJIXOJIUTh JI0 HACCJIICHUX ITYHKTIB A Ta B, BigcTanp Mix skumu 13
KM. BiacTtanp Bif HaceleHUX MyHKTIB A Ta B 10 Ta3ompoBoay CTaHOBUTH 4KM 1
9 xM BignoBigHO. BuzHaunth, ae Tpeba moOymyBaTH Ta30MpOBIAHY CTAHIIIO,
OJIHAKOBO BiJiJaJICHy Bix MyHKTIB A Ta B.

B4

JloBeniTh, 110 B mapajiesiorpaMmi cyma KBaJpaTiB JlaroHaJIed TOPIBHIOE CyMi
KBaJIpaTiB MOT0 CTOPIH.
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BAPIAHT 12

BJIOK A

Al

Bkazatu npaBuiibHy MOCHIAOBHICTh KPOKIB MPU MOOYA0B1 LIUPKYJIEM 1
JIHIAKOIO OICEKTpUCH KyTa A.

A) INoznauaemo Touku B 1 C nepeTuHy KoJia 13 CTOpOHaMU KyTa.

b) [IpoBoaumo npominb AD.

B) TlpoBoauMo K0J10 TOBUIBHOTO pajiyca 3 EHTPOM B TOUII A.

I') TIpoBoguMo aBa Kojia 3 rieHTpamMu B Toukax B 1 C ogHaKOBUM pajiiycoM.
J1) Ilo3nauaeMo Touky nepeTuHy Kin D.

BapianTu Bignosini:

1. BAT b 2.TIBAB

3.BT 1AB 4. BBT Al

A2

3HalITh PIBHAHHA TMPsAMOi, sIKa TPOXOJUTh dYepe3 ILEeHTP KoJia

(x+2F (-3 _,

x2 + y2 +4x—-2y—-4=0 14epe3 HEHTp eIINCcy 36 9

A3

JInst IpsSAMOKYTHOTO TPUKYTHHKA 3 KateTaMu a 1 b 06epith crcremy KoopauHAT
TaKUM YHHOM, MO0 IMOYATOK KOOPIWHAT 3HAXOJMBCS Yy BEPIIUHI MPSMOTO
KyTa, a JBl 1HIII — Ha OCSAX KOOpJWHAT. 3alHIlliTh KOOPAMHATH BCIX BEPIIHH
TPUKYTHUKA, PIBHIHHS HOTO CTOPiH Ta Me/liaH.

BJIOK B

B1

Busnaute reomeTpudHe MicCIle TOUOK 13 3araibHOI (pOpMU pIBHSHHS

G +2y2 +8x+8y—-1=0.

B2

3 BukopuctanusMm [I[13 GRAN 3a gomomMororo mUpKylIs Ta JIHIAKH
noOyayBaTH TPUKYTHHUK 32 CTOPOHOIO Ta TBOMA MPWJICTIIMMH KyTaMH.

B3

MarepiaibHa TOYKA PYXA€THCS TAKAM YMHOM, 110 B OyIb-IKUH MOMEHT 4acy ii
Binctanb 10 Touku N (-1;0) B n1Ba pas3u Oinbiia 3a Biactanb 10 Touku M (3;0).
3HAWITE PIBHSAHHS TPAEKTOPIi pyXy MaTepiaabHOI TOUKH.

B4

JloBecTu, M0 BIAPI30K, SIKUM CIOMy4Yyae CEpPeAVHU JlaroHaled Tpamnenii
napaJieJIbHUM 11 OCHOBaM.
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BAPIAHT 13

BJIOK A

Al | Bkazatu mnpaBWwibHy TMOCTIJOBHICT KPOKIB MPU MOOYAOBI IUPKYJIEM 1
JIHIAKOIO OICEKTpUCH KyTa A.
A) INoznauaemo Touku B 1 C nepeTuHy KoJia i3 CTOpOHAMH KyTa.
b) [IpoBoaumo npominb AD.
B) TlpoBoauMo K070 TOBUIHHOTO pajiyca 3 EHTPOM B TOUII A.
I') [IpoBoiMo ABa KoJIa 3 IIEHTpaMu B Toukax B 1 C ogHaKOBUM pajiiycoMm.
J1) Ilo3nauaeMo Touky nepeTuHy Kia D.
BapianTu Bignosini:
I.BITTAB 2.BAT Ib
3.TIBADB 4. BBT A

A2 | [lng npsMOKYTHOTO TpPUKyTHMKa 3 Karetamu a | D o0epite cucremy
KOOpJMHAT TaKUM YHUHOM, 1100 MOYAaTOK KOOPJMHAT 3HAXOJUBCS Y BEPILIHHI
IpsIMOTO KyTa, a JBI IHII — HAa OCSAX KOOpPAWHAT. 3alulIiTh KOOPAUHATH BCIX
BEPIIMH TPUKYTHUKA, PIBHSIHHS Ta IOBXKUHU MeiaH.

A3 | Cxrnactu piBHsSHHS eninca 3 (okycamu Ha oci Ox, [KIIO BiJICTaHb MIX

: 2
dbokycaMu TOpiBHIOE 12, EKCIICHTPUCUTET & = 3
BJIOK B

B1 | Bigcranp MiX HacelleHMMU ITyHKTaMu A 1a B cranoBuTh 260 KM, a Bil HUX J10
samizamii 120 kM ta 220 kM BignoBigHO. BuszHauutk, ne Tpeba molymyBaTu
3aJII3HUYHY CTaHI[II0, OJTHAKOBO BiIalieHy BiJ MyHKTIB A Ta B.

B2 | CkuaziTh piBHSHHS KOJIa, SIKe TPOXOIUTh depe3 Touku A(-8;3) 1 B(2;-7), sxuio
IIEHTP WOTO JeKUTh Ha ipsimuid y =—0,25x — 4.

B3 3 BuxopuctanusMm [1113 GRAN-2D noOyayBaTtu 3a JTONOMOTOIO IHUPKYJS Ta
niniiku I'MT, piBHOBIgIaICHUX BiJ KiHI[IB JAHOTO BIIPI3KY.

B4 | Ha rinorenysi AB tpukytauka ABC B3sT0 Touky D, 1110 3a10BONIBHSIE YMOBY

BD : DA = 3:1. Bupasutu n0BxuHy Biapizka CD yepe3 JOBKUHU KATETIB:
CB=a,CA=b.
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BAPIAHT 14

BJIOK A

Al

Ha sxoMy 3 pHCYHKIB 300pa)k€HO OCHOBHI €Tanu MOOYJOBU CEpPEeIUHU
3a/1aHOTO BiApi3Ka?

A2

Cknactu pimeHHs eninca 3 ¢dokycaMu Ha oci Ox, SIKIIO BiH MPOXOJUTH Yepes

Toukn A(3;/2) i B(\EJE)

A3

Jlan kBazpart i3 cTopoHo0 a. O0epiTh CHCTEMY KOOPAMHAT TAKUM YUHOM, 11100
TpU HOTO BEPIIMHH 3HAXOMUJIMCS HA OCSX KOOpJWHAT. 3alUIIiTh KOOPAUHATH
Ta piBHSHHS HOTO BEPIIMH, PIBHSHHS KOJIa, BIIMCAHOTO Y KBaJpar.

BJIOK B

B1

MarepianbHa Touka M pyXaeTbcs TaKUM YUHOM, IO B OyAb-SKUH MOMEHT
gacy ii BiacTanb 10 Touku C(6;0) B Tpu pa3u OuIbINa 3a BiICTaHb JO TOYKH
A(2/3;0). 3HaiiniTh piBHIHHS TPAEKTOPIi pyxXy MarepiaabHOI ToOuku M.

B2

3 Bukopuctanasm [1I13 GRAN-2D moOyayBaTu 3a JOMOMOTOIO ITUPKYJS Ta
THIAKKA 0ICEKTPUCY JAHOTO KyTa.

B3

3HAWITh BIACTaHb MIXK IEHTPAMH KPUBUX X2 + 2y2 +2x+16y+32=0 i

x% +y2 +6x+4y—-12=0.

B4

Toukm M u N nexarp BigmoBigHO Ha cTopoHax AD i1 BC uormpuxytHHKa
ABCD, mpuuomy AM : MD = BN : NC = 3 : 4. JloBexiTh, IO CEPEANHU
BimpizkiB AB, MN u CD nexxath Ha OJTHIH MpsIMiii.
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BAPIAHT 15

BJIOK A

Al

Ha sxoMy 3 pucyHKiB 300pa’)k€HO OCHOBHI e€Tamu MOOYI0BH OiCEKTpUCH
JAHOTO KyTa?

A2

3HalITh PIBHSAHHS  TpsAMOi, SKa MPOXOAWTH 4Yepe3 IEeHTp Koja

2 2
(X—l) +(y+5) —1.
16 9

x2 + y2 +4x—-2y—-4=0 14epe3 EHTp eIiNCcy

A3

Jlan kBazpart i3 cTopoHo0 a. O0epiTh CHCTEMY KOOPAMHAT TAKUM YHHOM, 11100
BC1 BEpPIIMHU 3HAXOJWIKNCS HA OCSAX KOOPJAMHAT. 3amUIIiTh KOOPAUHATH HOTO
BEPIIWH, PIBHSHHS JiaroHaliei Ta Kojia, OMMCAaHOTO HABKOJIO KBaJIpaTy.

BJIOK B

B1

3 BuxopuctanusMm [III3 GRAN 3a ngonomoror mHUpKyJas Ta JIHIAKH
noOyayBaTH MPSIMOKYTHUM TPUKYTHUX 32 JBOMA KaTeTaMH.

B2

Ha BigcTtani 1km Bif razomnpoBoay Tpeba moOynyBaTv ra30npoBiIHY CTAaHIIIO,
3 SKO1 ra3 HaJAXOAUTh IO HACEJICeHUX MyHKTIB A Ta B, Bimcranp Mixk skumu 13
kM. BiacTtans Bif HaceneHHX MyHKTIB A Ta B 10 ra3onpoBoly cTaHOBUTH 4KM 1
9 xM BignmoBigHO. BusHaunth, Ae Tpeba moOymayBaTH ra3ompoOBiIHY CTaHIIIIO,
OJIHAKOBO BiJiJJaJICHy Bix MyHKTIB A Ta B.

B3

Busnaute reomeTpuyuHe MiCIle TOUOK 13 3araibHOI (HOpMU pIBHSHHS

x2+2y2—8x—4=0.

B4

JloBeniTh, 110 B MPSMOKYTHHKY CyMa KBaJpaTiB JllaroHajieil JOpPIBHIOE CyMi
KBaJIpaTiB MOT0 CTOPIH.
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BAPIAHT 16

BJIOK A
A1 | Brasatn npaBuibHy MOCJIIIOBHICTb KPOKIB MPU MOOYI0B1 ITUPKYJIIEM 1
JIHIAKOIO OICEKTpUCH KyTa A.
A) INoznauaemo Touku B 1 C nepeTuHy KoJia i3 CTOpOHAMH KyTa.
b) [IpoBoaumo npominb AD.
B) TlpoBoauMo K0J10 TOBUIBHOTO pajiyca 3 EHTPOM B TOUII A.
I') [IpoBoiMoO ABa KoJIa 3 TICHTpaMu B Toukax B i C oHaKOBUM pajiycoMm.
J1) Ilo3nauaeMo Touky nepeTuHy Kin D.
Bigmosini:
1.BBT Al 2.BTI1AB
3.BAT 1B 4 TIBAB
A2 | Jlig npsIMOKYTHOTO TPUKYTHHKA 3 KaTeTaMu a I b 00epiTh cucteMy KOOpIUHAT
TaKUM YUHOM, 1100 TMOYaTOK KOOpPJMHAT 3HAXOJMBCS Y BEPIIMHI MPSIMOIO
KyTa, a JIBl 1HIII — Ha OCSAX KOOPJAMHAT. 3aluIIiTh KOOPJWHATH BCiX BEPIIHUH
TPUKYTHHKA, PIBHSHHSA MOro CTOpiH Ta MeJiaH Ta PIBHSHHS KOJia, OMHCAHO
HABKOJIO TPUKYTHHUKA.
A3 | 3HaiiAiTh KyT MDK TOpSIMUMH, SAKI T[POXOASTh UYepe3 IEeHTp Koja
2,2 X* y°
X +y°+12x+32=0 i4gepe3 pokycu eminca — +-—=1
20 16
BJIOK B
B1 | MarepiasibHa TOYKa PYXa€THCS TAKUM YUHOM, IO B Oy/Ib-IKUW MOMEHT 4acy ii
Bijictanb 10 Touku N (-1;0) B 1Ba pasu Oubma 3a Bigctanb g0 Toukun M (3;0).
3HAIITh PIBHAHHS TPAEKTOPIi pyXy MaTepiaabHOI TOUKH.
B2 |3 Buxopucranasm I[I[13 GRAN 3a pmonomoror UHPKyds Ta JIHIWNKA
noOyayBatu 0iCEeKTPUCY JAHOTO KyTa.
B3 | BusHauTe reoMeTpHYHE MICIE TOYOK i3 3aranbHOT POPMH PIBHSHHS
x2 + y2 +10x+8y-8=0.
B4 | AoBECTH, BEKTOPHUM METOJOM BJIACTUBOCTI CEPEAHBOT JITHIT Tpamelrii.
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BAPIAHT 17

BJOK A

Al

Ha sixomy 3 pucyHKIB 300pa)k€HO OCHOBHI €Tanu MoOyI0BU MEPIEHIUKYIISIpa
710 TIPSIMO1 Yepe3 TOUKY, 110 HE JIEKUTh Ha JaHIid MpsSMii?
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A2

Jan kBazpart 13 cropoHoto a. O6epiTh cucTeMy KOOpJAWHAT TAKUM YUHOM, 100
TpU HOTO BEPIIMHU 3HAXOAMIUCS HA OCSX KOOPIWHAT. 3alHIliTh KOOPAUHATH
floro BepIIMH, TOYKHM TMEPETHHY JiaroHaliel, PiBHSAHHA KOJIa, BIIMCAHOTO Y
KBaJpar.

A3

Bu3znauutu KOOpAWMHATH ICHTA Ta pazliyc KoJIa 13 3arajbHOro piBHfIHHiI
X2 + y2 -16x+10y+80=0

BJIOK B

B1

MarepianbHa Touka M pyXa€eThCsl TAKUM YHHOM, IO B OyAb-SKHH MOMEHT
yacy ii BizcTanb 10 Touku A(6;0) B Tpu pa3u OuIbIA 3a BiICTaHb 10 TOYKH B
(2/3;0). 3HaiiaiTh pIBHSIHHS TPAEKTOPIi pyXy MarepiaabHOl TOuku M.

B2

3 BukopuctanusMm [1113 GRAN-2D noOyayBaTu 3a TONOMOTOIO IHUPKYJsS Ta
JTHIAKYA TPUKYTHUK 32 TPbOMa CTOPOHAMH.

B3

CkiafiTh piBHSHHS KOJIa, IKe TIPOXoauTh depe3 Touku A(-8;3) i B(2;-7), sxmio
IIEHTP WOTO JIeKUTh Ha TipsimMuid X +4y+16=0.

B4

Touku M u N nexarp BignmoBigHO Ha ctopoHax AD i1 BC wormpukytHuka
ABCD, mpuuomy AM : MD = BN : NC = 3 : 4. JloBenith, IO CEpeAUHU
Bizpi3kiB AB, MN u CD nexxatb Ha OJHIN TIPSMIi.
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BAPIAHT 18

BJIOK A
Al |Ha skoMy 3 pHUCYHKIB 300pa)kK€HO OCHOBHI €Tamu MOOYyIOBU CEpPEANHU
3a/1aHOTO BiIpi3Ka?

1 r\d’ 2 4 .f'_l
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A2 | BusHauuTH KOOpJMHATH IIEHTa Ta PajaiyCc Koja 13 3arajJbHOro pPiBHSHHS
x2 +y? —10x-16y+80=0

A3 | [lng npsMOKYTHOrO TpPUKyTHMKa 3 Karetamu a | D oOepite cucremy
KOOpJMHAT TaKUM YHUHOM, 1100 MOYAaTOK KOOPJMHAT 3HAXOJUBCS Y BEPILIHHI
IPSMOTO KyTa, a JIBl 1HII — Ha OCSX KOOPJAWHAT. 3alUIIiTh KOOPAUHATH BCiX
BEPIIMH TPUKYTHUKA, CEPEANH MOTO CTOPIH.

BJIOK B

B1 | 3 Buxopucrannusm 1113 GRAN-2D nmoOynyBaTu 3a JAOMOMOTOI0 IUPKYJIS Ta
JTHIAKY O1CEKTPUCY JJAHOTO KyTa.

B2 | Bigcranp M HaceleHMMU ITyHKTaMu A 1a B cranoBuTh 130 KM, a Bix HUX J10
samizaumi 60 kM ta 110 kM BiamoBimHo. Busznauuth, ne Tpeba moOymyBatu
3aJII3HUYHY CTaHI[II0, OJTHAKOBO BiJIalieHy BiJ MyHKTIB A Ta B.

B3 | 3naiimiTh piBHSHHA OpAMOi, M0 TPOXOJUTH dYepe3 IEHTPH  Kil
x2 +y2 +10x+16y+80=0 i x° + y? + 4x + 6y —12 =0.

B4 | Ha rinoreny3si AB tpukytHuka ABC B34T0 Touky D, 110 3a/10BOTBHSIE YMOBY

BD : DA = 3:1. Bupazutu noBxuny Biapizka CD uepe3 JOBXKHHH KaTETiB:
CB=a,CA=b.
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BAPIAHT 19

BJIOK A
A1 | Brasatn npaBuibHy MOCJTIZIOBHICTh KPOKIB MPU MOOYAOBI ITUPKYIEM 1
JIHIAKOIO OICEKTpUCH KyTa A.
A) INoznauaemo Touku B 1 C nepeTnHy KoJia i3 CTOpOHAMH KyTa.
b) [IpoBoaumo npominb AD.
B) TlpoBoauMo K0J10 TOBUIHHOTO pajiyca 3 LIEHTPOM B TOUII A.
I') [IpoBoiMo ABa KoJIa 3 IICHTpaMu B Toukax B 1 C ogHaKOBUM pajiiycoMm.
J1) Ilo3nauaeMo Touky nepeTuHy Kia D.
BapianTu Bignosini:
1.TABAB 2.BAT 1B
3.3.BTTADB 4. BBT A
A2 | 3HaiiiTh KyT MDK TOpSIMUMH, fKI [POXOASTh uepe3 IEeHTp Koja
2,2 X* y°
X®+y°—4x-16y+32 =0 19epe3 pokycu eminca — +-— =1.
16 9
A3 | lan kBajapar 13 ctopoHoto 8. O0epiTh cucTeMy KOOpJIWHAT TAKUM YUHOM, 100
BC1 BEpUIMHU 3HAXOJMIIMCA HA OCAX KOOPJWHAT. 3aMHINiTh KOOPAUHATH HOTO
BEPIIMH, TOYKU TEPETHHY JIaroHaliel, PIBHSHHSA KOJIa, OMHCAHOTO HAaBKOJO
KBaJIpaTy.
BJIOK B
B1 | MarepiasibHa TOYKa PYXa€THCS TAKUM YHHOM, 110 B Oy/Ib-IKUW MOMEHT 4acy ii
Binctanb 10 Touku N (-1;0) B 1Ba pas3u Oinbiia 3a BiacTanb g0 Touku M (3;0).
3HAMIITh PIBHAHHS TPAEKTOPIi pyXy MaTepiaabHOI TOUKH.
B2 |3 Buxopucranusam I[I[13 GRAN 3a ponomoror UHPKydsS Ta JIHIAKA
noOyayBaTH NMPSIMOKYTHUN TPUKYTHHUX 32 IBOMAa KaT€TaMH.
B3 | BusHauTe reOMETpHYHE MICIE TOYOK i3 3araibHOT POPMHU PIBHSHHS
x2 + y2 —-2x-2y-2=0.
B4 JloBeniTh, M0 B mapajneiorpaMmi cymMa KBaJpaTiB JiaroHajeill TOPIBHIOE Cymi

KBaJIpaTiB MOT0 CTOPIH.
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BAPIAHT 20

BJIOK A

Al

Ha sikoMy 3 pucyHKIB 300pa)K€HO OCHOBHI e€Tanu NoOyAOBH OiCEKTpHUCH
JIAHOTO KyTa?

1 i

~o

A2

3HalITh PIBHAHHA MPsAMOi, sIKa TPOXOJUTh dYepe3 ILEeHTP KoJia

2 2
(x+l) +(y+5) 1
16 9

X2 + y2 +4x—-2y—-4=0 14epe3 UEHTp eIiNncy

A3

JIist IpsSAMOKYTHOTO TPUKYTHHKA 3 KareTamu a 1 b 06epith cucremy KoopauHAT
TaKUM YHHOM, MO0 IMOYATOK KOOPIWHAT 3HAXOAMBCS Yy BEPIIMHI MPSMOTO
KyTa, a JIBl 1HIII — Ha OCSAX KOOPJAWHAT. 3aluIIiTh KOOPJWHATH BCiX BEPIIUH
TPUKYTHUKA, PIBHSIHHS HOro CTOpPiH Ta MeMiaH Ta PIBHSHHS KOJIa, OIHCAHO
HaBKOJIO TPUKYTHHKA.

BJIOK B

B1

Ha Bingcrani 1km Bix razonpoBoay Tpeda moOyayBaTH Ta30NpOBIAHY CTAHIIIIO,
3 AKO1 ra3 HAJIXOJUTh A0 HACEJIEHUX IYHKTIB A Ta B, Binmcrans Mk sxumu 13
kM. BifcTans Bin HacelneHUX MyHKTIB A Ta B 10 ra3ompoBoy CTaHOBUTH 4KM
1 9 kM BinnmoBinHO. BusHnauuts, ne Tpeba modyayBaTH ra30MpOBIIHY CTAHIIIIO,
OJIHAKOBO BiJIJaJICHy BiJl MyHKTIB A Ta B.

B2

3 BukopuctanusMm [II13 GRAN 3a gomomMoror mUpPKylIs Ta JIHIAKH
moOyayBaTH TPUKYTHHUK 32 CTOPOHOIO Ta TBOMA MPWJICTIIMMH KyTaMH.

B3

Busnaute reomeTpuyuHe MicCIle TOUOK 13 3araibHOI (pOpMU pIBHSHHS

2x% +y2 -8y-9=0.

B4

JloBecTr, IO BIIPI3OK, SKWNA CIOIydYa€e CEPEAWHU JiaroHajneil Tpamerrii
napaJieJIbHUM il OCHOBaM.
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BAPIAHT 21

BJIOK A

Al

Bkazatu mnpaBuwiIbHY TMOCHIIOBHICTh KpPOKIB MpU TOOYIAOBI LHPKYyJIEeM 1
JIHIAKOIO OICEKTpUCH KyTa A.

A) Iloznauaemo Touku B 1 C nepeTnHy KoJia i3 CTOpOHAMH KyTa.

b) [IpoBoaumo npominb AD.

B) IlpoBoauMo K010 TOBUIBHOTO pajiyca 3 EHTPOM B TOUII A.

I') TlpoBoauMo nBa kosia 3 rieHTpamu B Toukax B 1 C ogHakoBUM pajiiycom.
J1) Ilo3nauaeMo Touky nepeTuHy Kin D.

BapianTu Bignosini:

I.TIBADB 2.BBT AL
3.BI' TADB 4. BAT b

A2

Cknactu pimeHHs eminca 3 ¢Gokycamu Ha oci Ox, SKIIO BiH IPOXOJHUTH Yepes

Toukn A(3;/2) i B(\/gx/é)

A3

JIns TpSAMOKYTHOTO TPUKYTHHKAa 3 KateTaMu a | b o0epith cuctemy
KOOpJMHAT TaKUM YUHOM, MO0 MOYaTOK KOOPIMHAT 3HAXOIWBCS Y BEpPIIUHI
IpsIMOTO KyTa, a JBI IHII — Ha OCSAX KOOPAWHAT. 3aluIIiTh KOOPAUHATH BCIX
BEPIIUH TPUKYTHUKA, PIBHSAHHS MeJiaH Ta KOOPAMHATH iX TOYKH TCPETHHY.

BJIOK B

B1

MarepianbHa Touka M pyXa€ThCsl TAKUM YHHOM, IO B OyAb-SKHH MOMEHT
qacy ii Bijctanb g0 Toukn C(6;0) B ABa pa3u OuIbIIa 3a BIACTaHb A0 TOYKHU
A(2/3;0). 3HaiiniTh pIBHSIHHS TPAEKTOPIl pyXy MaTepiaibHOI TOUKH M.

B2

3 BuxopuctanusMm [1I113 GRAN-2D noOyayBaTtu 3a JTONOMOTOIO IHUPKYJS Ta
niniviku I'MT, piBHOBIgIaICHUX BiJ KiHIIB JAHOTO BIIPI3KY.

B3

3HAWITh BIICTaHh MDK IIEHTpAMU KPUBUX X2 + 2y2 -2x-16y+32=0 i
x2 +y2 +4y-12=0.

B4

Touku M u N nexarp BignmoBigHO Ha ctopoHax AD i1 BC wormpukytHuka
ABCD, mpuuomy AM : MD = BN : NC = 3 : 4. JloBenith, IO CEpPeAUHU
Binpi3kiB AB, MN u CD nexats Ha OJTHIN TIpsSMIH.
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BAPIAHT 22

BJIOK A

Al

Ha sxoMy 3 pHCYHKIB 300pa)k€HO OCHOBHI €Tanu MOOYJOBU CEpEeIUHU
3a/1aHOTO BiApi3Ka?

A2

Cknanite piBHsSHHS eninca 3 (okycamu Ha ocl Ox, SKIIO BIJICTaHb MIXK

doxycamu 10piBHIOE 18, EKCIIECHTPUCUTET & = —.

A3

Jlan kBazpart i3 cTopoHO0 a. O0epiTh CHCTEMY KOOPAMHAT TAKUM YUHOM, 11100
TpU HOTO BEPIIMHH 3HAXOIWJIMCS HA OCSX KOOpIWHAT. 3alUIIiTh KOOPAMHATH
fioro BepIIvH, PiBHSIHHS CTOPIH Ta JiaroHalieil KBaapary.

BJIOK B

B1

Bincrans Mk HaceneHuMH yHKTaMu A Ta B ctanoButh 520 KM, a BiJ HUX J0
samizauml 240 kM ta 440 kM BiamoBigHO. BusHaumTh, ne Tpeba moOymyBaTH
3aJII3HUYHY CTaHI[II0, OJTHAKOBO BiAIaJIEHY BiJ MyHKTIB A Ta B.

B2

3 Bukopuctanasm [1I13 GRAN-2D moOyayBaTu 3a JOTOMOTOIO ITUPKYJS Ta
THIAKKA 0ICEKTPUCY JAHOTO KyTa.

B3

CknafiTh piBHSHHS KOJIa, SIKE MIPOXOIUTH yepe3 Touku A(2;-7) i B (-8;3), skmio
IEHTP WOTO0 JeKUTh Ha ipsimuii y =—0,25x — 4.

B4

Ha rinoreny3i AB tpuxkytanka ABC B3at0o Touky D, 1m0 3amoBosibHIE YMOBY
BD : DA = 3:1. Bupazutu noBxuny Bigpizka CD uepe3 JOBXHHH KaTETiB:
CB=a,CA=b.
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BAPIAHT 23

BJIOK A

Al

Ha sxoMy 3 pucyHKiB 300pa’)k€HO OCHOBHI e€Tamu MOOYI0BH OiCEKTpUCH
JAHOTO KyTa?

A2

3HalIITh KyT MDK MNpSIMUMH, SKI TPOXOIATh Uepe3 IEHTp KoJa

2 2
X2 + y2 +12x+32 =0 149epe3 dokycu eninca XT +?L/—5 =1.

A3

Jlan kBazpart i3 cTopoHo0 a. O0epiTh CHCTEMY KOOPAMHAT TAKUM YHHOM, 11100
BC1 BEpPIIMHU 3HAXOJUIKMCS HA OCSAX KOOPAMHAT. 3aIUIIITh KOOPAMHATUH HOTO
BEPIIIMH, PIBHSAHHS CTOPIH, JiaroHajei Ta KoJjia, OMCaHOI0 HABKOJIO KBaIpary.

BJIOK B

B1

Ha Bincrani 1km Bix razonpoBoay Tpeda moOyayBaTH ra3olpOBiIHY CTaHIIIIO,
3 SKO1 ra3 HaJAXOJUTh JIO HAaceJICHUX NMyHKTIB A Ta B, Binmctans Mik skumu 13
kM. Biacrans Bif HaceneHHX MyHKTIB A Ta B 10 ra3onpoBoly cTaHOBUTH 4KM 1
9 xM BignmoBigHO. BusHaunth, Ae Tpeba moOymayBaTH ra3ompoOBiIHY CTaHIIIIO,
OJIHAKOBO BiJiJJaJICHy BiJl MyHKTIB A Ta B.

B2

3 BuxopuctanusMm I[III3 GRAN 3a ngomomoror MHPKyds Ta JIHIMKA
noOyayBaTH MPSIMOKYTHUN TPUKYTHUX 32 KATETOM Ta TIMTOTEHY3010.

B3

Busnaute reomeTpuyuHe MiCIle TOUOK 13 3araibHOI (HOpMU pIBHSHHS

x2+2y2 +8x—-4=0.

B4

JloBeniTh, 110 B MPSMOKYTHHKY CyMa KBaJpaTiB JllaroHajieil JOpPIBHIOE CyMi
KBaJIpaTiB MOT0 CTOPIH.
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BAPIAHT 24

BJIOK A
A1 | Brasatn npaBuibHy MOCJTIZIOBHICTh KPOKIB MPU MOOYAOBI ITUPKYIEM 1
JIHIAKOIO OICEKTpUCH KyTa A.
A) INoznauaemo Touku B 1 C nepeTnHy KoJia i3 CTOpOHAMH KyTa.
b) [IpoBoaumo npominb AD.
B) IlpoBoauMo K0J10 TOBUIBHOTO pajiyca 3 IEHTPOM B TOUII A.
I') [IpoBoiMo ABa KoJIa 3 IICHTpaMu B Toukax B 1 C ogHaKOBUM pajiiycoMm.
J1) Ilo3nauaeMo Touky nepeTuHy Kia D.
Bigmosini:
1. BAT b 2.BT I1AB
3.bBT Al 4 TIBADB
A2 | 3HaiifiTh pIBHSHHS MpsAMOi, SKa MPOXOAMTH Yepe3 IeHTp Koja
2 2
: : X+2 -1
X2+y2+4X—2y—4=0 1 9epe3 IEHTp eIincy ( ) +(y ) =1.
16 9
A3 | [lig npsIMOKYTHOTO TPUKYTHHKA 3 KaTeTaMu a I b 00epiTh cucteMy KOOpIUHAT
TaKUM YWHOM, 1100 TMOYATOK KOOPJMHAT 3HAXOJMBCS Y BEPIIMHI MPSIMOIO
KyTa, a JBl IHIII — Ha OCSAX KOOpJWHAT. 3aMHIlliTh KOOPAMHATH BCIX BEPIIHH
TPUKYTHHUKA, PIBHIHHS HOTO MEJIiaH.
BJIOK B
B1 | MarepiasibHa TOYKa PYXa€THCS TAKUM YUHOM, 110 B OyAb-IKUW MOMEHT 4acy ii
Bijictanb 10 Toukd N (-1;0) B miBTOpa pa3u OuIbINa 3a BiACTaHb A0 TOYKH M
(3;0). 3HaitaiTh pIBHSHHS TPAEKTOPIi pyXy MaTepiadbHOT TOYKH.
B2 |3 Buxopucranusam I[I[13 GRAN 3a ponomoror UHPKydsS Ta JIHIAKA
noOyayBatu 0iCEeKTPUCY JAHOTO KyTa.
B3 | BusHauTe reOMETpHYHE MICIE TOYOK i3 3araibHOT POPMHU PIBHSHHS
x2 + y2 +8x+10y-8=0.
B4 JloBecTH, BEKTOPHUM METOJIOM BJIACTUBOCTI CEPEAHBOI JIiHI{ Tpamerrii.
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BAPIAHT 25

BJOK A

Al

Ha skoMy 3 pHCYHKIB 300pa)X€HO OCHOBHI1 €Tamu MOOYIOBU CEpPEANHU
3a/1aHOTO BiIpi3Ka?

1 i 2 [ \ a 3 4 o7
- A 0 /B *L
; A —8
Az : o0

i)
C
R y

A le : [ —
b / 3 . A
T A 0 |B ) To o
\ : ‘ . )

C

£ X I

e V ™
A B A O B ' 0,

A2

Jan kBazpart 13 cropoHoto a. O6epiTh cucTeMy KOOpJAWHAT TAKUM YUHOM, 100
TpU HOTO BEPIIMHU 3HAXOAMIUCS HA OCSX KOOPJIWHAT. 3alHIliTh KOOPAMHATH
floro BepIIMH, TOYKH MEPETHHY JiaroHajiedf, piBHSAHHA KOJIA, BIIMCAHOTO Y
KBaJpar.

A3

Cknactu pimeHHs eminca 3 ¢Gokycamu Ha oci Ox, SKIIO BiH IPOXOJHUTH Yepes

roukn A(,/3 ;+/6) i B(3;+/2).

BJIOK B

B1

Bincranps Mixk HaceneHuMu nyHKkTamMu A ta B ctanoButh 130 kM, a BiJl HUX 10
samizauii 60 kM ta 110 kM BigmoBigHO. Bu3Hauuth, e Tpeba moOyayBaTH
3QJII3HUYHY CTaHIIII0, OJTHAKOBO BiJIJIaJIeHy BiJ MyHKTIB A Ta B.

B2

3 Buxopuctanusm [1113 GRAN-2D noOyayBaTu 3a TONOMOTOIO IHUPKYJsS Ta
JTHIAKYA TPUKYTHUK 32 TPbOMa CTOPOHAMH.

B3

3HAWITh BIICTaHb MDK IIEHTpAMU Kil X2 + y2 -10x+16y+80=0 1
x2 + y2 +4y-32=0.

B4

Ha rinoteny3i AB tpukytHuka ABC B31T0 Touky D, 110 3a/10BOJIBHSIE YMOBY
BD : DA = 3:1. Bupazutu noBxuny Bigpizka CD uepe3 JOBXHHH KaTETiB:

CB=a, CA=b.
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BAPIAHT 26

BJOK A

Al

Ha sixomy 3 pucyHKiB 300pa)€HO OCHOBHI €Tanu MoOyI0BU MEPIEHIUKYIISIpa
710 TIPSIMO1 Yepe3 TOUKY, 110 HE JIEKUTh Ha JaHIid MpsSMii?

u

l':; a
A \X/ B

[¢)

A2

Cknanite piBHsSHHS eminca 3 ¢dokycamu Ha oci Ox, SIKIIO BIACTaHb MIX

: 2
doxycamu 10piBHIOE 12, EKCIICHTPUCUTET & = 3

A3

JIns TpSAMOKYTHOTO TPUKYTHHKAa 3 KateTaMu a | b o0epith cuctemy
KOOPJHMHAT TaKUM YHMHOM, MO0 MOYaTOK KOOPIMHAT 3HAXOJUBCS Y BEpPIIUHI
IpsIMOTO KyTa, a JBI IHII — HAa OCSAX KOOPAWHAT. 3aluIIiTh KOOPAUHATH BCIX
BEPIIUH TPUKYTHUKA, CEPEANH HOTO CTOPIH.

BJIOK B

B1

MarepianibHa Touka M pyXaeTbcsi TaKUM YUHOM, IO B OyAb-IKHH MOMEHT
qacy ii Bimctanb A0 Touku A(6;0) B Tpu pas3u Ouiblna 3a BiACTaHb 10 TOYKH B
(2/3;0). 3HaiiaiTh pIBHSIHHS TPAEKTOPIi pyXy MarepiaabHOI1 TOUKH M.

B2

Touku M u N nexarp BignmoBigHO Ha ctopoHax AD i1 BC wormpukytHuka
ABCD, mpuuomy AM : MD = BN : NC = 3 : 4. JloBenith, IO CEpeAUHU
Bizpi3kiB AB, MN u CD nexxatb Ha OfHIN IPSMIi.

B3

CknafiTh piBHSHHS KOJIa, IKe TIPOXoauTh yepe3 Touku A(-8;3) i B(2;-7), sxmio
IEHTP WOTO JSKUTh Ha ipsiMmuid X+ 4y +16=0.

B4

3 Bukopuctanusam [I[13 GRAN-2D noOyayBatu 3a IOMOMOTOI0 IUPKYJIS Ta
JIHIAKY O1CEKTPUCY JJAHOTO KyTa.
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BAPIAHT 27

BJIOK A

A1 | BKasaTH IpaBUIbHY MOCIIAOBHICTH KPOKIB IIPH MOOYIOBI LIUPKYIIEM i
JIHIAKOIO OICEKTpUCH KyTa A.
A) Iloznauaemo Touku B 1 C nepeTuHy KoJia i3 CTOpOHAMH KyTa.
b) [IpoBoaumo npominb AD.
B) TlpoBoauMo K0J10 TOBUIBHOTO pajiyca 3 EHTPOM B TOUII A.
I') [IpoBoaMMO /1Ba KOJIa 3 IIeHTpaMu B Toukax B i C 0fHAKOBUM pajiiyCoM.
J1) Ilo3nauaeMo Touky nepeTuHy Kia D.
BapianTu Bignosini:
1.TABAB 2.BAT 1B
3.BTTADB 4 BbBT AL

A2 | [lan kBajpar 13 cTopoHoto a. O0epiTh cucTeMy KOOpJIWHAT TAKUM YUHOM, 100
BC1 BEpUIMHU 3HAXOJMIIUCA HA OCAX KOOPIMHAT. 3alMIIiTh KOOPAUHATH HOTO
BEPIIMH, TOYKU MEPETHHY J1aroHajied, PIBHSAHHA KOJa, OMHCAHOTO0 HAaBKOJO
KBaJIpaTy.

A3 | 3HaiifiTh KyT MDK TpSIMUMH, SKI [POXOASITh dYepe3 IEeHTp Koja

2,2 x> y°
X“+y®—4x-16y+32 =0 1 9epe3 dhokycu eninca 7 + T =1
BJIOK B

B1 | MarepiasibHa TOYKa PYXa€THCS TAKUM YHHOM, 110 B Oy/Ib-IKUW MOMEHT 4acy ii
BigcTanb 10 Touku N (-1;0) B 1Ba pa3u Oubma 3a Bimctanb 10 Touku M (3;0).
3HAMIITh PIBHAHHS TPAEKTOPIi pyXy MaTepiaabHOI TOUKH.

B2 |3 Buxopucranasm I[I[13 GRAN 3a ponomoror UHPKydsS Ta JIHIWAKA
noOyayBaTH MPSIMOKYTHUN TPUKYTHHUX 32 IBOMa KaT€TaMH.

B3 | BusHauTe reOMETpHYHE MICIE TOYOK i3 3araibHOT POPMHU PIBHSHHS
x2 +y2 —8x—10y-8=0.

B4 JloBeniTh, 0 B Mapajienorpami cyma KBaJpaTiB AlaroHajieid JOPIBHIOE CyMi

KBaJIpaTiB MOT0 CTOPIH.
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BAPIAHT 28

BJOK A

Al

Ha sikoMy 3 puCyHKIB 300pa)kK€HO OCHOBHI €Tanmu MOOYJOBU OICEKTpHUCHU
JAHOTO KyTa?

A2

3HalITh PIBHAHHA MPsAMOi, sIKa TPOXOJUTh dYepe3 ILEeHTP KoJia

2 2
(-1P  (+5P
16 9

X% + y2 +4x—-2y—-4=0 14epe3 EHTp eIiNncy

A3

JIist IpsSAMOKYTHOTO TPUKYTHHKA 3 KateTamu a 1 b 06epith cucremy KoopauHAT
TaKUM YHHOM, MO0 IMOYATOK KOOPIWHAT 3HAXOAMBCS Yy BEPIINMHI MPSMOTO
KyTa, a JBl 1HIII — Ha OCSAX KOOpJWHAT. 3aMHIlliTh KOOPAMHATH BCIX BEPIIHH
TPUKYTHUKA, PIBHSHHS HOrO CTOPIH Ta MEdiaH Ta PIBHSHHS KOJIa, OIHMCAHO
HaBKOJIO TPUKYTHHKA.

BJIOK B

B1

Busnaute reomeTpuyuHe MicCIle TOUOK 13 3araibHOI (pOopMU pIBHSHHS

x2 +2y? —12y -6 =0.

B2

3 BukopuctanusMm [I[13 GRAN 3a gomomMororwo mUpKylIs Ta JIHIAKH
noOyayBaTl TPUKYTHHUK 32 CTOPOHOIO Ta TBOMA MPHJICTIIMMH KyTaMH.

B3

Ha Bixcrani 1kM Bix razomnpoBoay Tpeba moOymayBaT Ta30mpoBiIHY CTaHIIIIO,
3 AKOT ra3 HAJIXOJUTh J0 HACEICHUX IYHKTIB A Ta B, Binmcrans Mk sxkumu 13
KM. Bingctanp Bim HaceneHnX MyHKTIB A Ta B 10 razompoBoy CTaHOBUTH 4KM
1 9 kM BinmoBinHO. Bu3HauuTs, ne Tpeba moOymayBaTH Ta30MpOBIAHY CTaHIIIIO,
OJIHAKOBO BiJIJIaJIeHy BiJl MyHKTIB A Ta B.

B4

JloBecTu, MmO BIAPI30K, SIKUM CIONMy4Yyae CEpeAVHHU JlaroHalied Tpamnemii
MapaJieJIbHUM i OCHOBaM.
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BAPIAHT 29

BJIOK A
Al | Bkazatu mnpaBWibHY TMOCHIZIOBHICT KpPOKIB MpU MNOOYIAOBI IHUPKYJEM 1
JIHIAKOIO OICEKTpUCH KyTa A.
A) INoznauaemo Touku B 1 C nepeTuHy KoJia i3 CTOpOHAMH KyTa.
b) [IpoBoaumo npominb AD.
B) IlpoBoauMo K0J10 TOBUIBHOTO pajiyca 3 EHTPOM B TOUII A.
I') [IpoBoiMoO ABa KoJIa 3 IICHTpaMu B Toukax B i C oHaKOBUM pajiycoMm.
J1) Ilo3nauaeMo Touky nepeTuHy Kia D.
BapianTu Bignosini:
I.TIBAB 2.BAT 1b
3.BTTADB 4 BbBT A
A2 | [lng npsMOKYTHOTO TpPUKyTHMKa 3 Karetamu a | D o0epite cucremy
KOOpJMHAT TaKUM YHUHOM, 1100 MOYAaTOK KOOPJMHAT 3HAXOJUBCS Y BEPILIHHI
IpSMOTO KyTa, a JIBl 1HII — Ha OCSX KOOPJAWHAT. 3alUIIiTh KOOPAUHATH BCiX
BEPIIMH TPUKYTHUKA, PIBHSIHHS ME/1aH Ta KOOPJIMHATHU iX TOUKU MEPETUHY.
A3 | Cximanite piBHSHHS enirnca 3 ¢okycamu Ha oci Ox, SKIIO BiJICTaHb MIXK
: 2
dbokycamu 1opiBHIOE 18, EKCIICHTPUCUTET & = 3
BJIOK B
B1 | Bigcranp MiX HacelleHMMU ITyHKTaMu A 1a B cranoBuTh 260 KM, a Bil HUX J10
samizauIi 120 kM ta 220 kM BignoBigHO. BuszHauutk, ne Tpeba moOyayBaTH
3aJII3HUYHY CTaHI[II0, OJTHAKOBO BiIalieHy BiJ MyHKTIB A Ta B.
B2 | 3 Bukopucrannasm [1113 GRAN-2D nmobymyBaTu 3a JAOMOMOTOI0 IUPKYJIS Ta
niniiku I'MT, piBHOBIqIaICHUX BiJ KiHI[IB JAHOTO BIIPI3KY.
B3 3HAWMITh PIBHSHHSA TPSAMOi, M0 TPOXOJUTH YEpe3 IEHTPU KPUBUX
x2 +2y? +16y—4=01 x? +y? +6x+4y—12=0.
B4 | Toukmu M u N nexars BimmoBimHo Ha ctopoHax AD i BC uwotupukyTHHKA

ABCD, mpuuomy AM : MD = BN : NC = 3 : 4. JloBenith, IO CEpPeAUHU
Bizpi3kiB AB, MN u CD nexxath Ha OHIN IPSMIi.
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BAPIAHT 30

BJOK A

Al

Ha sxomy 3 pHCYHKIB 300pa)k€HO OCHOBHI €Tanu MO0OYJO0BU CEpeIHHU
3a/1aHOTO BiApi3Ka?

|

A2

Cknanite piBHSHHS eninca 3 (okycamMu Ha ocl Ox, SKIIO BIJICTaHb MIXK

doxycamu 10piBHIOE 12, EKCIIEHTPUCUTET & = — .

A3

Jlan kBazpart i3 cTopoHo0 a. O0epiTh CHCTEMY KOOPAMHAT TAKUM YUHOM, 11100
TP WOTO BEPIIMHU 3HAXOJUIIUCS HA OCSIX KOOPAMHAT. 3alHIIITh KOOPAHUHATH
Horo BepIIvH, piBHIHHS KOJIa, OIIMCAHOTO HABKOJIO KBaApaTy.

BJIOK B

B1

MartepianbHa Touka M pyXaeTbCs TaKUM YHUHOM, IO B OYAb-SIKH MOMEHT
gacy i1 Bigctanb g0 Touku C(6;0) B Tpu pa3u OumbIna 3a BIACTaHb JO TOYKHU
A(2/3;0). 3HaiiniTh piBHSIHHS TPAEKTOPIi pyxXy MarepiaabHOI1 TOuku M.

B2

3 Bukopuctanasm [1I13 GRAN-2D noOyayBaTu 3a JOMOMOTOIO ITUPKYJS Ta
THIAKHA 0ICEKTPUCY JAHOTO KyTa.

B3

Toukm M u N nexarp BigmoBigHO Ha ctopoHax AD i1 BC uormpuxytHHKa
ABCD, mpuuomy AM : MD = BN : NC = 3 : 4. JloBexiTh, IO CEpPEANHU
BimpizkiB AB, MN u CD nexxath Ha OJTHINA MpsIMiii.

B4

CknafiTh piBHIHHS KOJa, SIK€ MPOXOIUTH yepe3 Touku A(-8;3) i B(2;-7), sxmio
IIEHTP WOTO JICKHUTh HA ipsimuid y =—0,25x — 4.
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JIOJATOK A

BAGCTMBOCTI KaTeTIB, MeAlaH | BUCOT NPSIMOKYTHOTO TOMKYTHMKA

Karer npAMOKYTHOTO TPHKYT-
HHKAa € cepeIHE IPONOPIIINHE M1
riIOTEeHY3010 M IIPOEKIIEI0 ILOTO
KaTeTa Ha TLIOTeHYy3Y

a=.a.cs; b:Jch.

Bucora npAaMOKYTHOTO TPpH-
KYTHHKAa, IPOBeJeHa 3 BepIIuHA
OpAMOTr0 KyTa, € cepeJgHe IIPO-
OOPIIiHHe MIMK IPOEeKIIAMH Ka-
TeT1B HAa T'iIIIOTEeHY3V

h, =.,a/b, .

Bucora mo:xe O0yTH BH3HadeHa
yepe3 KaTeTH Ta IX IpoeKIll Ha
riIoTeHy3y

ab

a, +b. -

MepgiaHa, IpoBeJeHa 3 BePIINHHA
OpAMOTr0 KyTa, JOP1IBHIOE IOJIO-
BHHI I'lIOTEeHY3H

1

m,=—c,

c

Bucora, nposenena 3 BepIInHHA
OpAMOTro KyTa TPHKYTHHKA,
IJINUTE MO0 HA JBA TDUKYTHHUKH,
OoomiOHi 10 ZaHOTO

AABE coAAEC coAABC

A
b,
c
b
E
h.
a.
C a B
a, = EB;
b, = AE;
a. +b. =c
a (i
m,
b
B
E
A C
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TIOJIATOK B

KoAO, onmcaHe HaBKOAO MOIMOKYTHOTO TOUKYTHMKA

IleHTp OMMCAHOTO KOJIa 30iraeTn- ~X
Cs 3 CePeMHOIO TIITOTEeHY3H. a \ .
- [
Paniyc onmmcaHoTo Koa
0O c

R = =m,

<
2

[AOLLA NPSMOKYTHOMO TPMKYTHMKA

[Inomry MoXHA BUBHAYWTH:

— Yepes3 KaTeTH

S=iab;
2

— Yyepes3 KaTeT 1 TOCTPUU KYT

S = 1 azth— ! a® ctg o ’
2 2 ’

— Yyepes IriIIoTeHy3y 1 TOCTPHH
KYT

S=1 2singo =1 ¢ sin2 B
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JIOJIATOK B

BAACTMBOCTI KBaADATa

Y KBagpaTa BCl KYTH IpaMi
IiaroHamai KBagpaTa piBHI 1 me-
PeTUHAIOTLCA I IPAMAM KYyTOM
\\
KBagpar Mae 4oTHUDH OCi cHMeT- N

pil — Opami, 110 IPOXOAATh:

— Yyepes Moro AlaroHalni;

— yepes3 cepeluHHU IIPOTHIIEHK -
HUX CTOPIH

*

&

v

-

KBagpar mae IoBOPOTHY CHMeET-
pifo. lleHTp cumeTpii — TOUKA IIe-
peTHHY AlaroHaleu, KYT IIOBep-
ranusa 90

©
<

62




JTOJATOK I

BAaacTmBoOCTI Tpaneu,i

Komo Mo:xHa BOHMcaTH Yy Tparle-
IIif0, AKIITO cyMa 11 6iuHUX cTOpiH
IOPiBHIOE CYMi OCHOB

AB+CD=BC+AD

IHenTp BOMCaHOTO Yy TpameIlliio
KOJIa — TOYKA INepeTHHY OiceKT-
PHC BHYTPIIIIHIX KYTIiB.

Pagiye BHMcaHoOro KoJa gJopiB-
HIO€ IIOJIOBHUHI BHCOTH
h

r=—0
2

IIpr @mDpomoB:XeHH1I OiuHHX
CTOPI1H Tpamnellil YyTROPIOIOTLCA ABA
o-Ai0HUX TPHUKYTHHKH

ABEC coAAED

TpuKYTHHKH, VTBOPEHI ocHOBAa-
MH 1 Biapl3kaMu glarogajei, —
nonioui. KoedimienT nmoxidHocTi
IOPiBHIOE BIJHOIIIEHHIO OCHOB

A BEC co A DEA:
- BC
AD
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TIOJIATOK ]I

Cepenuga JiHig Tpamnelril mapa-
JeJbHa OCHOBAM 1 JOPIBHIOE 1X
I1BCYM1

KL|| BC; KL|| AD;

BC + AD
2

KL =

yE—
S

A

Y piBHOOIUHIN TpameIil:

— KYTH IIPH OCHOBI1 PiBHI,
LA =/D; 4ZB = ZC;

— JlaroHaJil piBHIL
BD =CA

IImomy TpameIiii MoXHa BI3HA-
YATH:
— yepes IIiBCyMy OCHOB (cepen-
HIO JiHio Tpaneriii) i Bucory
a+b

S=——nh;
2

— yYyepes3 AlaroHaal 1 KyT MILMK
HHUMHA

S=%d1d2 sin @

Hasxomo 6vabp—saxoi pisHobiuHOI
TpamneIlil MOMHa OIMCATH KOJIO.

fAKmIo TpaneIlia BoucaHa y KoJio,
TO BOHA piBHODOIUHA
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