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YPOBHM BOCITPUATHS TEOMETPUYECKUX MOHATHUN U OBPA30B
YYAIIUMHUCSA TEXHUYECKOI'O KOJUIEAXKA

MaTtematruyeckue ucciaeqoBanus JlekapTa TeCHO CBS3aHbI ¢ €ro paboTamu 1o (Gpuiocohpuu u
¢usuke. B cBoeit pabdore «I'eomerpus» (1637r.) JlekapT BIiepBbIC BBEJ IOHSATUE IIEPEMEHHOM
BeNWYHMHBI ¥ QyHKIMH. [lepeMeHHas BelmMuMHA BBICTYMaNa y JlekapTa Kak OTpe3oK mepeMeHHON
JJIMHBI W TIOCTOAHHOI'O HAITpaBJICHUSA (TeKYIlIaH KoopJuHaTa TOYKH, OHHCBIB&IOIHCﬁ CBOMMHU
JBIDKGHHSIMH KPHBYIO) M KaK HENpephIBHAS YUCIIOBas IepeMEHHast, Mmpoleraromias COBOKYII-
HOCTb YHMCEJ, COCTABJIIONIMX KOOPOUHAmHulil OTpe30K. JIBosikuii 00pa3 nepeMeHHON 00yCIOBHUII
B3aMMOINIPOHNKHOBEHHE TEOMETPHH H anredphl, K KoTopoMy crpemuuics Jekaprt. Anrebpa [le-
KapTa B OTJIn4yMe oT anreopsl d. Buera nMeer Bcera ouH OCHOBHOM AJIEMEHT - JIMHEHHBIN OT-
PE30K, onepanuy HaJl KOTOPBIM MPUBOIAT OMSATH-TAaKH K HEKOTOPOMY OTPE3KY.

U3 pykonmceit Jlekapta BUIHO, YTO OH 3HAJN OTKpbITOe Mo3aHee JI. DiliepoM COOTHOIIEHHE
MEKIy YMCIaMH T'paHel, BEpIIMH 1 pedep MHOTOIPAaHHHUKOB - BAXKHBIH Pe3yJbTaT B TOMOJIOTUH
noBepxHocteil. MMenem JlekapTa Ha3BaHbI: KOOPAWHATHI, IPOM3BEACHWE, Iapadoiia, JIUCT,
oBasl. OCHOBHBIM J0CTHXeHHeM JlekapTa SBUJICS CO3TAHHBIN UM Memo0 NpAMOIUHENHbIX KOOD-
ounam.

B reomerpun COBpeMEHHOM WIKONBI IPUMEHSIOTCS Pa3IM4YHbIE METObI PELICHU 3a1a4 - 3TO
CHHTETUYECKUH (YHCTO T€OMETPUYECKHI) METOM, METO/ Ipeodpa3oBaHuid, BEKTOPHBIN, METO
KoopauHAT U apyrue. OHHM 3aHUMAIOT Pa3IMYHOE MOJIOKEHHE B Iporpamme o0ydeHwus. OCHOB-
HBIM METOJIOM CUHMTACTCSl CHHTETHUYECKUH, a U3 Apyrux Hanbosee BHICOKOE TONOKEHHUE 3aHNMa-
€T Memoo KOOpOUHam TMOTOMY, YTO OH TECHO CBSI3aH C alnreOpoi.

CymHOCTh METo/Ia KOOPJIMHAT KaK METOJIa PEelIeHUs 3a7ad COCTOUT B TOM, UTO, 3ajaBas Qu-
T'Ypbl YPaBHCHUSAMU U BbIpaKasd B KOOpAWHATAX PA3JIMYHBIC TCOMETPUICCKUEC COOTHOIICHM A, MbI
MOXKEM peIaTh TEOMETPUUECKYIO 3a/1ady cpeAcTBaMu anredprsl. OOpaTHO, TMOIB3YSICH KOOPIH-
HaTaMH, MOXHO HCTOJIKOBBIBATb anre6pa1/1qe01<1/1e U aHAJIUTHYCECKUE COOTHOIICHUA H q)aKTLI
TEeOMETPHYUECKH U TaKHM 00pa3oM NMPUMEHSATh TEOMETPHUIO K PEIICHUIO aNreOpanvecKux 3a/1ad.
Mero KOOpIUHAT — 3TO YHUBEpcalbHBIH MeToa. OH o0ecrieuMBaeT TECHYIO CBSI3b MEXIY aj-
reOpoi 1 TeoMeTpHel, KOTOpbIE, COSUHSIACH, Jal0T «00TaThie TUIO/bY, KAKWE OHM HE MOTJIH OBl
J1aTh, OCTAaBasICh pa3e/ICHHBIMHU.

B oTHoOmeHnn Kypca reoMeTpuH KoJielka MOKHO CKa3aTh, YTO B HEKOTOPBIX CIy4yasx Me-
TOJ| KOOPJIMHAT JIaeT BO3MOXXKHOCTh CTPOWTH JIOKA3aTeJbCTBA U pellaTh MHOTHE 3aJadu Oolee
palMoHaNBbHO, KPACHBO, Y€M YHUCTO T€OMETPUUECKUMH CIoco0aMu. MeToa KOOpAWHAT CBSI3aH,
MpaBja, ¢ OAHOM reoMeTpHuYecKol ciIoXHOCThI0. OHA U Ta JKe 3ajJada IMOJy4yaeT pasndHoe
AQHAJIMTHYECKOE TIPE/ICTABIICHHE B 3aBUCUMOCTH OT TOTO WMJIM WHOTO BBIOOpA CHCTEMBI KOOP/IH-
HaT. M TOJBKO JIOCTATOYHBIN OIBIT MO3BOJISICT BHIOMPATh CHCTEMY KOOpAMHAT Haubojee 1erne-
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coo0pasHo.

MO’KHO BBIIENHUTD CIEAYIOIIME LN W3Y4YeHUS METoJa KOOPAWHAT B T€OMETPHH KOJIJIeIKa:
oambv yuauumcs dQPHeKmueHvlll Memoo peuieHus 3a0a4 U 00KA3amenbcmed psaoa meopem, no-
Ka3amov HA OCHOGe 3MO020 Memodd MECHYIO C653b ANeedpbl U 2eoMempuu; CnocobCcmeosams
PA38UMUIO 8LIYUCTUMETLHOU U 2PADUUECKOll KYTbMYPbl Y4AUUXCSL.

Nzydenne KoOpaMHATHOTO METO/A B KOJIJIEMHKE U O0YUEeHHUE TI0 €ro MPUMEHEHHUIO IS perlie-
HUS Pa3TUYHBIX MaTeMaTHYeCKUX 3ajad MPOMCXOIUT B HECKOJbKO 3TanoB. Ha mepBom sTame
BBOJINTCS OCHOBHOW MOHATUIHBIHN ammapar, KOTOPhI XOpOIIo oTpadaTkiBaeTcs B 5-6 Kiaccax u
cUCTeMaTH3upyeTcs B Kypce reoMeTpuu. B 5 kimacce ydammecss 3HAKOMSATCS ¢ KOOPAUHATHBIM
JTy4OM, KOTOPBIN BIOCIEACTBUM, IPU W3YUYEHUH OTPUIATENFHBIX YHCEN, TOMOMHAETCS 10 KOOp-
TUHATHON mpsMoil. M yxe mocie BBeIeHHs pallMOHANBHBIX YHcel B 6 Kiacce yJaimiuecs u3y-
YaloT KOOPAMHATHYIO TUIOCKOCTb.

Ha BTOpOM »Tane y4eHUKH 3HAKOMSTCS C YpaBHEHHUSAMHU NPSIMON U OKPYXHOCTU. JlaHHBIE
MOHSTHS U3y4aroTCs UMH Kak B anredpe, Tak U B TEOMETPUU C Pa3HOM COMEPIKATENBHOH 1IENbIO,
[I03TOMY YYaIIIMecs YacTO HE BUIAAT CBSI3M MEXIy HHUMH, a 3HAYUT, IJIOXO0 YCBaUBAIOT CYTh Me-
tona. Tak, Mpu U3y4eHHH Kypca anreOpsl 7 Kiacca rpadKi OCHOBHBIX (DYHKIIHIA BBOAATCS Y-
TEM TMOCTPOCHUS pAla TOYEK, KOOPAUMHATHI KOTOPHIX BBIYHMCISIOTCS MO aHAJIUTHYECKOMY 3ajia-
HUIO QYHKIUH.

B kypce reomerprn ypaBHEHHE MPSMOH M OKPYKHOCTH BBOAMTCS Ha OCHOBE reOMETpHYe-
CKHX XapaKTePUCTHUECKUX CBOWCTB, KaK MHOXECTBO TOYEK, OOJAJAIONIUX OIpeeiIeHHbBIM
CBOWCTBOM (paBHOYIAJIEHHOCTH OT 2 TOUEK — JUIA MPSIMOM, OT OAHOI TOYKH — JJIS1 OKPYXKHOCTH).
OOy4eHune MPUMEHEHUIO CaMOT0 METO/Ia KOOPAMHAT JJIsl pElICHUS 3a/1a4 IPOMCXOAUT B TIpoIiec-
ce u3y4yeHus Kypca reomerpun 9 kiacca. st 3Toro cHayana packpbsIBaloTCS OCHOBHBIE ATAIIbI
MIpUMEHEHHUsS] MET0/Ia, a 3aTeM Ha IMpHUMepe psijia 3a7ad MOKa3bIBaeTCsl HEMOCPEICTBEHHOE MPH-
MEHEeHHE METO0/Ia KOOpIHAT.

Ho ne cnenyer npuHUMaTh KOOPJMHATHBINA METOJ] 32 OCHOBHOM METO/]I PEIICHUS 3a7ad U J10-
kazarenbcTBa Teopem. M.D. Illapeirua B cBoelt craThe [1] TOBOPHUT O Bpeme M3ydeHUS METOa
KOOPJIMHAT KaK JUIsl CHIIBHBIX, TaK M JUIS CJIA0bIX YYEHUKOB. UTO KacaeTcs cnadblX yYeHHKOB, TO
«...0OIBIIIEH YacThIO B ATOH IPyIe HAXOAATCS JETH, KOTOPBIE MJIOX0 YHTAIOT, C TPYAOM IO-
HUMAIOT ¥ 3anoMHHAIOT hopmyibl. st aTux gereit ['eomerpust Moriia ObI CTaTh MPEIMETOM, 32
CUeT KOTOPOTr0 OHM MOTJIH OBl KOMIIEHCHPOBATh HEAOCTATKH OOIIEMaTEeMAaTHIECKOTO Pa3BHTHSI.
A BMECTO 3TOT0 OHA JIO)KUTCSA Ha HUX JOMOIHUTENBHBIM Tpy3oM. KoopuHaTHBRIA METO OCTaB-
JIAET B CTOPOHE TEOMETPUUECKYIO CYTh U3y4aeMOil T€OMETPUYECKON cuTyalinu. BocnuTeiBaeTcs
WCTIOJIHUTENb, PEIIAroNINi 3aJaHHYI0 KOHKpETHYIo 3a7ady. He meHbine, Ho u He Oonbme. He
pa3BHUBaeTCs TeoMeTpUUecKas, M Ja)xke MaTeMaTHuecKas HMHTYHIIHMS, YTO B CBOIO OUepelb CO-
CTaBJISIET ONACHOCTH JIJISl CUIIBHBIX YICHUKOBY.

XOpoIIo H3BECTHO, YTO KaK Obl HU CTPOMJICSA OOyYaroIuii Kypc reOMETpHUM, B HeM 00s3a-
TENBbHO TPHUCYTCTBYIOT Pa3IMYHbIE METOMbI JOKAa3aTelnbCTBA TEOPEM U pEIICHHUS 3a1ad, Cperu
KOTOPBIX Ba)KHOE MECTO 3aHHMMAIOT: METOJ T€OMETPHUYECKUX NMpeodpa3oBaHuil, METON KOOpPIH-
HAT, BEKTOPHBIA Meron. CaMu 3TH METO/bI TECHO CBSI3aHBI MEXIy coboii. B 3aBucumocTH ot
KOHIICMIIMH, PACKPHIBAEMOW aBTOPAMU YYEOHWKOB T'€OMETPHH JUIsS CPETHEH IIKOJBI, TOT HIIH
MHOM METOJ MOXKET 3aHMMAaTh JOMHHHPYIOIEe 3HaueHue. Tak B yueOHUKe [2] aKTUBHYIO POJIb
WTpaeT METoJ KOOPANHAT, KOTOPbIil BecbMa IMI0A0TBOPEH.

B oTnnumne oT APYruX MIKONBHBIX YYEOHUKOB IO TEOMETPHH, B JAHHOM KOOPAWHATHI 3aHSUTH
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OJTHO M3 LEHTpaNbHBIX MecT. OHU BBOJSTCS, HAUWHAA C 8 Kiacca, mocie u3ydeHus TeM «YHersi-
pexyronsHuKN» U «Teopemsl [Tndaropa». Ha uzydenue temsr otBoautes 19 yacos. Cpa3sy mo-
ClIe PacCMOTPEHHUsI OCHOBHBIX TOHSATHH, CBA3aHHBIX C BBEJCHHEM KOOpAWHAT Ha IUIOCKOCTH,
YpaBHEHUN OKPYKHOCTH M MPSAMOMN, yJaIlIUMUCS M3Yy4YalOTCS TaKhe BOMPOCHI, KaK MepecedeHre
JIBYX OKPY’KHOCTEH, TepecedeHre MpsIMON M OKPY)KHOCTH, OTpelefieHHe CHHyca, KOCHHYyca U
TaHTeHca Jrodoro yriaa ot 0° o 180°. 310 u ecTh mepBbie MPUIOKEHHUSI METO/Ia KOOPIUHAT, C
KOTOPBIMU 3HAKOMSITCSI IIIKOJIbHUKH.

UroObl pemaTh 3a1add Kak anreOpandeckue, TaKk M TeOMETPUYECKHE METOJOM KOOpAWHAT
HEOOXO0IMMO BBITIOHUTH 3 dTara:

1) mepeBof 3a1a4u Ha KOOPJMHATHBIN (aHATUTHUECKUI) A3BIK;

2) npeobpa3oBaHUe aHATUTUYECKOTO BEIPAKCHUS;

3) oOpaTHBIN TEpeBo, T. €. MEePEeBOJ] ¢ KOOPJMHATHOTO s3bIKa Ha SI3BIK IEPBOHAYATBHOTO
(dhopMyIUpOBaHUS 3aa4H.

Jnist mpuMepa paccMOTPUM areOpanvecKyro U TeOMETPHUYECKYIO 3a/1a4i U MPOWILTIOCTPUPY-
€M BBIMOJTHEHNE JAHHBIX 3 ATAIOB MPH UX PEIICHUH KOOPAUHATHBIM METOJIOM.

MNe 1. Cronvko pewienuti umeem cucmema ypasnenuii: y° =px, x° +y =I.

Pemenue:

1 sTam: Ha TEOMETPHUYECKOM S3bIKE B TAHHOH 3aaade TpeOyeTcs HalTH, CKOIIBKO TOYEK Iepe-
CedeHUs] UMEIOT (DUTYPHIL, 3aJJaHHbIC TAaHHBIMY YpaBHEHHAMH. [lepBoe U3 HUX SBISCTCS ypaBHe-
HUEM OKPYXHOCTH C ILIEHTPOM B Hadajie KOOpAMHAT W PaJWycoM, paBHbIM 1, a BTOpoe —
ypaBHEHHEM MapaboIibl.

2 9Tan: MoCTPOCHUE OKPY>KHOCTH M MapadoIibl; HAXOXKJICHUE TOYCK WX MTePECEUCHHS.

3 9Tam: KOJMYECTBO TOUEK TepeceyeHus] OKPYKHOCTH U 1mMapadobl SBISETCSl OTBETOM Ha I10-
CTaBJICHHBIN BOIPOC.

Ne 2. Hatioume mHodicecmeo mouex, OJisi Kadcoou U3 KOmopwix paccmosiHus om 08yx OaH-
HbIX MOYEK PAGHDL.

Pemenue:

O6o03HaunM JaHHBIC TOYKU depe3 A U B. Bribepem cucreMy KOOpAHMHAT Tak, 4TOObI ock Ox
COBIIajana ¢ MpsAMoil 4B, a HauaJoM KOOpAMHAT CiIykuia Touka A. [Ipeamonoxxum manee, 4To
AB=a, Torna B BeIOpaHHO# cucteme koopauHat A(0,0) u B(a,0). Touka M(x,y) npuHAICKAT
HCKOMOMY MHOXXECTBY TOIZa M TOJNBKO Torda, Korma AM=MB, wiu, 9T0 TO K€ caMoe,
AM’=MB’. Vicrione3yst GOpMyIly PACCTOSHHS OT OJHOH TOUKH KOOPJAMHATHON IJIOCKOCTH IO
apyroit, momydaem: AM =x’+y°, MB’=(x-a)*+y’. Torma x’+y’=(x-a)’ + ".

PaBercTBO X+ =(x-a)°+)° U sABIsIETCA anredpamuecKoil MOACIBIO CHTYAINHU, JAHHOI B 3a-
nade. Ha 3Tom 3akaHumBaeTcs MEpBBIA dTall ee pelleHus (IepeBo]] 3ajadyd Ha KOOPIWHATHBIN
SI3BIK).

Ha BTOpOM 3Tamne ocyriecTBisieTcs MpeoOpa3oBaHKe MONyYEHHOTO BBIPAKEHNUS, B PE3yJIbTaTe
KOTOpPOTO MOJTy4aeM COOTHOIIEHHE.

Ha Tperbem artame ocymiecTBisieTcs MepeBO SA3bIKa YPaBHEHHUSI HA T€OMETPUYECKUI S3BIK.
[Tonmy4yenHoe ypaBHeHHe sBIsETCA ypaBHEHHEM IPsIMOH, apasuienbHoil ocu Oy U OTCTOSIIIEH 0T
TOYKU A Ha pacCTOSHUE, T.€. CEPEANHHOTO MEPIEHANKYIsIpa K oTpe3Ky AB.

st pa3paboTKu METOAUKH (OPMUPOBAHHS YMECHUSI MPUMEHSTh KOOPMHATHBIA METOJI BaX-
HO BBISIBUTH TPEOOBaHUS, KOTOPhIC TMPEIBSBISET JIOTHIECKAsi CTPYKTYpa PEIICHHS 3a7a4 MBbIII-
JeHuto pematoniero. KoopauHaTHeI METOJ TpeLycMaTprBaeT Hallu4re y o0yJaromuxcs yme-
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HUHI M HaBBIKOB, CIIOCOOCTBYIOIINX MPUMEHEHHUIO JAHHOTO METO/Ia Ha MpakTuke. [Ipoanann3u-
pYyeM peleHnst HeCKOIBbKUX 3ajad. B mpoliecce 3TOro aHanusa BBIAECTUM YMEHUS, SBIISIOINECS
KOMIIOHEHTaMH HCIIOJIb30BaHNs KOOPAMHATHOTO METOJa MpHU pelIeHUH 3a4ad. 3HaHHE KOMIIO-
HEHTOB TOT'0 YMEHUSI TO3BOJIUT OCYIIECTBUTH €r0 MO3JeMEHTHOE (popMupoBaHue.

Ilycmv mpebyemcst Hatlmu MHOXNCECME0 MOYEK, OISl KANHCOOU U3 KOMOPLIX PAZHOCIb KEAO-
Pamog paccmosHutl om 08X OAHHLIX MOYEK eCHlb GETUYUHA NOCTNOSIHHASL.

O6o03HaunM AaHHBIe TOYKH Yepe3 A u B. Bribepem cucremy KOOpauHAT Tak, 4ToObl och OX
coBMajana ¢ npsMoil AB, a HagaloM KOOpAMHAT CIyXHMiIa TOYka A (YMEHHE ONTHUMAJIBHO BBI-
Oupatb cucremy koopauHart). [Ipenmonoxum AB=a, Torna B BEIOpaHHOW cUCTeMe KOOPAHHAT
A(0,0), B(a,0). Touka M(X,y) mpuHAJISKUT ICKOMOMY MHOKECTBY TOTJa U TOJNBKO TOTJa, KO-
rma AM’-MB’=b’, tiie b - nocTosHHas BenuuMHA (YMEHHE MEPEBOIMTH F€OMETPHUCCKHIl S3BIK
Ha aHAJUTUYECKHH, COCTaBIATh ypaBHeHHs Quryp). Hamnee, ucrnonb3ys GopMyiy paccTOSHUR
MEX]Ty IBYMS TOYKaMH, IOTy4aeM MOCTOSHHBIE BETUYNHBI.

HerpynHo 3aMeTHTh, YTO W AJISL pENICHUS 3TOW 3aJa4ll HEOOXOAWMO OBJAJICTh TIepPEUHCIICH-
HBIMH BBIIIE YMeHUAMHU. Kpome Toro, ams pelneHus MpUBEIEeHHON 3aJauM, a TakkKe U APYTUX
3aa9 BaXXHO YMEHHUE «BHUJICTh 32 YpaBHEHHEM» KOHKPETHBIH reOMeTpUYEcKHii 00pas, KOTopoe
SBIISIETCS. OOPATHBIM K YMEHHUIO COCTaBIIATh YpaBHEHHS KOHKPETHBIX ¢uryp. s pa3Butus Ta-
KHX YMEHHI MO)KHO Tpeajiarath peuieHre 3ajad CIeAyIoIIero Tuma:

1) Ha KOOpAMHATHOM TIOCKOCTH mocTpoiTe Touku A(7,2), B(-2,1), C(0,2);

2) OTMeThTE Ha IIOCKOCTH HECKOJIBKO ToueK. HauepTure mpou3BOIBHYIO CHCTEMY KOOpIH-
HAT ¥ HaliuTe B HEW KOOPIUHATHI 3a/IaHHBIX TOYEK.

B nensix nmponeneBTH4ecKoi paboThl MOXKHO PEKOMEHIOBATh B 6 Kilacce 3a/auu U3 y4eOHUKa
HA HaxXOXJEHHWE KOOPAMHAT TOYEK 10 PHCYHKY, pa3HOOOpa3si MX C IMOMOIIbI0 U3MEHEHHs Ha-
TIpaBJIeHUs Oceil 1 Havaga KOOpAUHAT.

C xoopaMHATHOU TPSIMOM, a 3aT€M U ¢ KOOPIWHATHOH MJIOCKOCTBIO YUaIIuecs: 3HAKOMSTCS B
5-6 kiaccax TpU H3YYCHWH MaTeMaTHdyecKkoro marepuana. [Ipu 3Tom ymoOHO HCHOIb30BATh
MYJIbTUMETUIHBIEC TPE3EHTALINH, KOTOPHIE MTO3BOJISIOT B JUHAMHUKE M3JIaraTh HEOOXOMUMBIN Ma-
TepHuaJl, KCMOJIb30BATh BCEBO3ZMOXHbBIC MILTFOCTPAIIMN B 3BYKOBbIC d(D(DEKTHI, TEM CaMbIM 3aWH-
TEPECOBbIBAas YUALIUXCS U SBJISSICH XOPOIINUM HArNIATHBIM cpencTBoM. OTHUM U3 IPUMEPOB SB-
Jisercs npe3eHTanus «MeTo KOOpAUHATY», ONMUPAIINAsCA Ha YIeOHUK [3], 3a1a4u U3 KOTOPOro
MOT'YT OBITh HCIIOJB30BaHbI:

- JUTSL pa3BUTHA HABBIKOB TIOCTPOEHUS TOUEK M0 UX KOOPIMHATAM CO BCEM KJIacCOM;

- JUTSI TOTIOTHUTENbHBIX 3aJJaHUI OTCTAIOIIUM YICHUKaM;

- JUISL pa3BUTHA HHTEpeca K U3y4aeMoi Teme.
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