MOSIBJJEHUE METOJA KOOPJIMHAT U TPA®UKOB ®YHKIIUIA.
P. IEKAPT, I1. ®DEPMA. IPUMEPBI PA3JIMYHBLIX CUCTEM
KOOPJIMHAT.

CeronHst HaM TPYJIHO MPEICTABUTh, KaK PaHBIIIE JIIOAH XUIU 0e3 koopauHat. KoopauHaThl
BOIIUIM B HAIly KM3Hb, M MbI HCIIOJIb3YyEM MX, JaK€ caMM TOTO He 3aMedas. [lo yka3aHHBIM B
Ousere KOOpAMHATAM MBI OIpEAEIsieM CBOM MecTa B KHHO3alIe WM Ha OOpTy camoJiéra.
Hcnonb3ys KOOpAMHATHI, MOKHO Y/IAJI€HHO CBHIFPATh MApTUIO B IIAXMAThl UM B «MOPCKON 0O».
KoopaunaTtel ucnonb3ytorcss mpu (OPMUPOBAHMU H300paKEHUST HA HKpPaHE MOHHUTOpPA WIH
TeneBu3opa. be3 ucnonbp3oBaHUs KOOPAUWHAT HEBO3MOKHO IPEACTAaBUThH YIPABICHHUE MOPCKUM
CYyIHOM WJIM II0JIETOM KOCMHYECKOro ammapara. Mexay TeM, 4YeJOBEYeCTBY NOTpeOOBAIUCH
TBICSIUYETIETHSI, YTOOBI UJIes KOOPAMHAT — OJHO3HAYHOE ONPE/ENIEHUE MECTa TOUYKH Ha IJIOCKOCTH
WM B POCTPAHCTBE, cTaja [yl HaC CTOJIb MPUBBIYHOMN U 00IIEYOTPEOUTENBHO.

[Ipumepbl nCNONb30BaHUsl KOOPAUHAT Mbl HAXOJUM €l1l€ B APEBHOCTH, IJIe OHU BO3HUKIIU B
CBS3M C MOTPEOHOCTAMHU reorpaduu, acTpOHOMUM, kuBonucu. [lepBas reorpaduueckas kapta
3emun ObiTa cocraBieHa AHakcuManapoM Munerckum (VI B. 10 H.3.), pojb KOOpAMHAT B HEW
UTPAOT MOHATUS JOJTOTHl U IUPOTHL. DTOT CIIOCOO OINMpeeeH sl MecTa Ha MMOBEPXHOCTU 3€MIIU
MOJTYYIJI Pa3BUTHE B TPyAax JIPyroro apeBHerpeueckoro yaenoro ['mnmapxa Huketickoro (Il B. 10
H.3.) U, HauuHas c pabor Knasaus Ilronemes (Il B.), monrora m mmpoTra MpPOYHO BOILIU B
ynoTpebieHrue B KauecTBe TIeorpaduyeckux KOOpAMHAT. AHAJIOTHUYHYIO CHUCTEMY CTaju
HCI0JIb30BaTh ACTPOHOMBI IPEBHOCTH JJIsl yKa3aHUSI MECTa CBETUJI Ha Hebe.

HaubGonee panHue cBUaeTENbCTBA NPUMEHEHUS HJIEM MPSIMOYTOJIbHBIX KOOPIMHAT IS
nepeHoca M300pakeHus: OOHApy)KEeHbl B OJHON W3 morpedanbHBIX KaMmep ApeBHEErHNeTCKOn
rpo6uuiel Cetu | (X B. 10 H.3.), oTiia Pamceca Il. DtoT cnoco6 nepenoca n3o0paxeHuit Ha
CTEHBI 3JJaHUH aKTUBHO HCIIOJIB30BAJICS XyI0KHUKaMU 3rtoxu Bo3poxaenus (XV B.).

[lepBpie 3auaTkM MeTOJla KOOPAMHAT KaK YUCTO MaTeMaTHYEeCKOrO0 METo/Ja MOKHO
yemotpeth B «Konnueckux cedenusx» Amnosutonust Ileprckoro (Il B. mo H.3.). Ilpu nmoaydyenuun
YpaBHEHUN KPUBBIX 3TOT APEBHUM YYEHBIH MOJB3YeTCS KOCOYTOJbHBIMU KoopAuHaTamu. Kak
MOJICKa3bIBaeT Ha3BaHHE, B KOCOYrOJBHOM CHCTEME KOOPAMHAT OCH HE MEPIEHIUKYISPHBI, a
KOOPJIUHATBI TOUKH OIMPENEISIFOTCS 10 MPSMBIM, MapajljIeIbHbIM 3THUM OcsM. VIMEHHO JTaTHHCKOMY
MepeBoly TPYAOB AMNOJUIOHHS Mbl 00s3aHBI MOSIBIIEHUIO TEPMHHOB «a0CIHCCa» U «OpIUHATa».
«AOcuccay MPOUCXOIUT OT JATUHCKOIO CJIOBA «OTCEKAEMbIil», a «OpJAUHATa» — OT JIATUHCKOTO
«YHOPSAIOYEHHBINY.

Opanny3ckuid  mateMatuk  Hukosait  Opem
(XIV B.) ucmonp30Ball B Ka4eCTBE KOOPAMHAT OTPE3KU M Aﬂ[[nhh
mupoT U gonror. Korga oH pacrosiarai 3TH OTPE3KU
MEPIEeHIUKYIAPHO HEKOTOPOM MpPSAMON, HMX KOHIIBI
00pa3oBBIBAJIM JIMHUIO, HAa3BaHHYI0 UM '"JTHHUEH T
MHTEHCUBHOCTEH" wiM "nuHUEW BepxHero kpas' —
OJIHUM U3 TMEpBBIX NpooOpa3oB rpaduka (QyHKIUU.
OpeM mbITasics Aaxe KiaccU(PUIMPOBATH STU JIMHUU.
OH BBLAETWI TPU OCHOBHBIX HUX THIIA: pPaBHOMEpHbIE (C MOCTOSHHOW HHTEHCHUBHOCTHIO),
paBHOMEPHO-HEPAaBHOMEpHBIE (C MOCTOSIHHOM CKOPOCTBIO HW3MEHEHHMsS WHTEHCUBHOCTH) H
HEpaBHOMEPHO-HEpaBHOMEpHBIE (Bce ocTaibHbIe). Mien OpeMa He MOIJIM NMPOJBUHYTCS Jajblie,
T.K. TOrJa OTCYTCTBOBaja ajreOpanyeckas CHMBOJIMKA, HeEOOXoAauMmas JUIsl aHAJIUTHYECKOIO
BBIPAYKEHUS 3aBUCUMOCTEN MEX Iy BEIMYMHAMM.

PazpaboTka uien npUMeHeHHs KOOpAMHAT B MaTeMaTHKE Hadalach C UCCIIEAOBAaHUH JBYX
KpynHeimux ¢paniy3ckux mareMatukoB XVII Beka — [1. depma u P. Jlekapra.

B cBoeit pabotre «BBeneHue B H3ydeHHE IUIOCKUX W TENECHBIX MecT» Depma mHpoBEN
KJacCU(UKAIMIO JUHUA B 3aBUCUMOCTH OT CTEMEHM X B MX ypaBHeHHMH. OH 3aMeTHII, YTO
YPaBHEHHUE MEPBOTO MOPsAKA ONPEACIAeT MPSMYI0, a YpaBHEHHE BTOPOTO MOPsIKa — KPUBYIO,
MOJIy4aeMyl0 MpH CEUYEHHMH KOHYca IIJIOCKOCTBbIO (OKPYXHOCTb, OJIUIMIIC, Mapaldoiy WM
runepboity). Ota paboTa pacmpocTpaHssIaCh B PYKONHMCHOM BHJIE W HE TMOJyduja HIMPOKOH
u3BectHocTH. OHa OblUIa M3/1aHa yXKe IMOClie CMEPTH yueHoro ero ceiHoM Camymiom B 1679 r.
XapakTepHbIMH YepTaMu 3Toi paboTsl PepMa cTana sICHOCTb, TAKOHUYHOCTh U CUCTEMAaTHYHOCTh

Puc. 1. Hexoropslie Buapl HepaBHOMEpHOCTEH y Opema



M3JI0KEHHBIX B Hel uaeil. Ho uctopuu cyxeHo ObLI0 pacnopsiAUTHCS Tak, YTOOBI K HAM 3TU UJIEU
IpuuuM OT JlekapTa, ero MMs COXpaHWIOCh B HA3BaHUHU «IEKapTOBAa CUCTEMA KOOPIUHATY.

ITbep depma (1601-1665) — dpaHiy3ckuii MaTeMaTUK-camMoy4dka. [1o mpodeccun ropHcCT.
W3BecTHBIT mOMMTIOT W 3HATOK aHTWYHOCTH. CdopMynupoBal OJHY U3 CaMbIX
3HaMEHUTBIX MaTEMaTHYeCKHX 3araJioK, IOJyYMBINYI0 HAa3BaHHE «BEIUKOH TEOPEMBI
Depmay: s ar06oro N>2 ypaHeHue " + b" = " He uMeer penieHuit A1 HATYpaTbHBIX
a, b u c¢. On 3amucan e€ Ha crpanuie «Apudpmerukn» J[HodaHTa ¢ TPHUIMCKOH, YTO
Hal{IeHHOE UM JI0Ka3aTeJIbCTBO CIUIIKOM JJITMHHOE, YTOOBI IPUBECTH €0 Ha IOJIX.

Hu oo 13 counnennii @epma npu )KU3HU HE OBUTO OIMyOIMKOBaHO. MHOTHE TONTy4eHHbBIE
UM pe3yJabTaThl JONUTM J0 HAaC B €ro Iepenucke ¢ ydeHbIMH. TeM He MeHee, paOoThl
depMa oKazadM CyIIECTBEHHOE BIMSHHE Ha pa3BUTHE AHAINTHYECKOH TI'€OMETPHH,
MaTEMaTUYeCKOro aHaJIN3a, TEOPHU BEPOSTHOCTEH U TEOPHUU YHUCEL.

Pene Jlexapt (1596-1650) — dpaniysckuit ¢unocod, mMarematnk, GU3UK U (HU3HOIOT.
OcHoBatenb GUI0COPCKON TEOPHH PAIMOHANN3MA, KOTOPYIO BEIpaswi B (pase «S5 MBICIIO,
CIIEIOBATEIBHO, CyIIecTBYIO!» Co3aTenb aHATMTHYECKOI TeOMETPHUH.

CdopMynupoBan Tak Ha3bBAEMYIO «OCHOBHYIO TEOpeMy aireOpbl», O TOM, YTO ofliee
YHCIIO KOPHEH ypaBHEHHs PAaBHO HAHOONBILEMY [TOKA3aTENI0 CTENCHH HEM3BECTHOTO.

B marematrke uMeHeM JlekapTa Ha3BaHBI Cpa3y HECKOIBKO OOBEKTOB. JTO HE TONBKO
XOPOIIIO 3HAKOMBIE HAM MO MIKOJBHOMY KYPChI alireOphbl «ICKapTOBBI KOOPAUHATHY, HO H
JIBE KPHBBIC. «JICKAPTOB JIUCT» U «JIEKaPTOB OBa», Ipad «IeKapTOBO ASPEBO» U ONEPALIHs
HaJl MHO)KECTBAMH «JICKaPTOBO [IPOM3BEICHHEY.

B 1637 rony Jlexapt uznaer «PaccyxieHue o METoue». o

3HayeHWe OATOW KHUTM JUII  Pa3BUTHUS ~ MaTEMAaTHKHU DE LA METHOD B
COIIOCTaBUMO C TEM BJIMAHHUEM, KOTOPOEC OKa3ajikd Ha Pa3BUTHUC Pourbicn conduire(a raifon, & cherche,
MaTeMaTHKH 3a10Jro 1o 3toro «Hauanay EBkimunma. OnauMm ns la "““f, ‘3’:""“““"‘%
MPUJIOKECHUIA «Paccyxaenus 0 METOJIE) SIBISETCS LA DIOPTRIQVE.
«leomerpusi». B »aroit  pabGore  [lexkapr ympomaer , LES METEORES,
CYLIECTBOBABIIYD 10 HEro0  CHMBOJIMKY, IIpeiaract =

LA GEOMETRIE

COBPCMCHHBIC HaM O603HaquI/I5{ CTEeleHel u AINKAJIOB. :
p pax Qui forr des effuis de core MeTwops,

HMeHHO 1o uayieit oT HEro Tpaaului U3BECTHbIE BETMUHUHBI
MBI 0003Ha4YaeM TEPBBIMH OYKBaMH JIATHHCKOTO ajdaBuTta (a,
b, ¢ ...), a HeusBecTHbic — mociaeanumu (X, Y, z). Jekapr
MOSICHSIET CYTh KOOPJIMHATHOTO METOJa, BBOJUT IOHSTHE
nepeMeHHON BenuuuHbl U noHsaTtue Qynkmuu. Kak m depwma,
OH TMpenjaraeT KiaccU(PUKAIMIO KPUBBIX JIUHUN, UCXOAS W3

pabotr Amnosutonus. M3yuyaer cBOICTBa KpPHUBBIX C IOMOLIbIO e Hmori *,Ld”“

primeaedel an Marrr
CBOEro MeToja, Ioylydas HUX YypaBHeHMsa. JlaeT cmocob €13 15 ¢ xexvin
pacrpocTpaHeHuss KOOPAMHATHOIO METOJa Ha TpPEeXMEpPHOe Asiee Priwilge.
IPOCTPAaHCTBO. B KOHLlE KHUTM OH  JEMOHCTPUPYET  Pyc. 2. TuryisHbrii mict "PaccyskaeHus o
reOMETPUYECKUil crnoco0 pelleHus ypaBHEHHH TpETbeH, MeTozie"”, B IPHIIOKEHHHU K KOTOPOMY

BIIepBbIE OblIa omyOsnkoBaHa "I'eomeTpus"

YCTBCPTOH, IIATOM KW IHCCTOU CTCIICHCH. BaMeTI/IM, 4TO B P. Jlexapra (1637 1.)

«['eomerpum» Jlekapra caMOil  «IE€KapTOBOW  CHCTEMBI
KOOpAMHAT» B MPUBBIYHOM JJIsl HAac Buje He Oblo. Yarie Bcero 3To Oblila KOCOYrojbHasi cucTeMa
KOOpAMHAT, K KOTOpOil BTOpas och HoJOupanach crneuudanbHbIM o0pazoMm. CoBpeMeHHOe
MIOHMMaHUE KOOPJIMHATHOW cHucTeMbl cdopmupoBanoch Toiabko B XVIII Beke, Bo MHOrom
6maromaps paboram I'.B. JleitOnuma (1646 — 1716), koTopsIii, COOCTBEHHO, U 3aKPEMHI TEPMHH
«KOOpJMHATBI», YCTAaHOBHUB paBHOINpaBHe ocell abcuucc u opauHar. [loHsTHe «Hayano
KOOpAMHATY BO3HUKIIO B pabotax . Jlarupa (1640 — 1718) u crano obo3Hauatbest OykBon «O»
(oT mepBoi OyKBBI cioBa «Originy, T.e. «Ha4anaoy»). [lepBelid rpaduk, B NPUBBIYHOM JUIS HAC
nounmanuu, noctpoun P.Ilmot (1640 — 1696) B 1684 1. mias WIUTIOCTpAIlMM €XKETHEBHOTO
JIaBJICHUS BO3yXa.

YnoMuHaHHs O CUCTeMe KOOPJAMHAT B MPOCTPAHCTBE BeTpeuaroTcs B padorax @. Jlarupa u
JI. Diinepa, . bepuymuu u A. ITapana. Cucrematnueckas pa3pa0oTka aHaTUTUYECKOM reoMeTpun
B TPOCTpaHCTBe Havajiack ¢ pabor A. Kmepo (1713 — 1765). Bel Oynere u3y4arh TpeXMEpHYIO
CHCTEeMY KOOpAMHAT B CTapIIMX KJIACCaX.



Metoa KOOpAMHAT TO3BOJIMI NPUMEHHTh CPEIACTBA anreOpbl [Uis pelIeHus 3a1ad
reoMeTpuM: 3afaBas (GUIypsl YpaBHEHHSIMH H BbIpaXas B KOOpAHMHATaX pa3IU4YHbIC
F€OMETPUUYECKUE COOTHOIICHMS, Mbl MOXEM pellaTb T'€OMETPUYECKYIO 3aJady CpeICTBAMHU
areOphl.

BaxxHO mnoHMMarh, YTO Ha H3BECTHOM M MIMPOKO HCIIOJIb3yEMOM HaMU Ha YypOKax
JIEKapTOBOM CHUCTEME KOOpJAUHAT, Pa3BUTHE HUICH KOOPIMHAT HE OCTAaHOBMIIOCH. bitaromaps
WCTIOJIb30BAHUIO 3TOW HJAEH B (U3UKE «POIWINCH» PA3IUYHO OPUEHTHPOBAHHBIE CHCTEMBI
koopauHat. B 1873 roay sty cucrembl KoOpauHAT ObUIM Ha3BaHbl MakKCBEIJIOM Kak «IeBas» U
«rpaBasi». VIHTepecHO, UTO BHayajle OH Ha3blBAl UX «I0J00Has B
XMEJIIO» U «110100Hast BAHOIPaay», B COOTBETCTBUM C OpUEHTaLUEN
3akpy4ynBaHus ctebneit sTux pacreHuil. Ilo3xe opopmuice Takue

CUCTEMBbI KOOpAHMHAT KaK HOJISIpHBIE, TPUJIMHEIHBIE,
OapuIEHTpUYECKHE, LUAJIMHIPUYECKHE, cepuueckue,
AITUNTHYECKNUE, KPUBOJIMHENHHBIE, TPOEKTUBHBIE U MHOTHE JIPYyTHE. ! C

B kaxmoil u3 3TUX CUCTEM KOOPAHMHAT PACHOJIOKEHHE TOYEK
OTIpeNIeIsIeTCsl TI0 CBOWM TMpaBWwiaM. Tak, HampuMmep, B OCHOBE
TPUJIIMHEHHBIX KOOPJAMHAT JICKUT HEKOTOPBIM TPEYyroiabHUK, a A
pacIOJIOKEHNE TOYKM BHYTPHM HEro 3aJacTcsl TPOWKOW 4Yucern,
COOTBETCTBYIOIINX PACCTOSIHUIO OT 3TOM TOYKH JIO €r0 CTOPOH.

B nonspHo#l cucreme KOOpPAMHAT HA IUIOCKOCTH 33J1a€TCs
yucnoBoi yd OX. Hauano nyda, Touka O, Ha3bIBa€TCA MOJIIOCOM,

a ocb OX — nonsipHOM oCkrO. [lonoxenue Toukn M onpenensercs
€€ pacCTOSTHHEM JI0 MOJIIOCAa W YIJIOM (¢ €€ paJnyc-BEKTOpa K r sing
MTOJISIPHOM OCH.

O 3HauYeHMH pa3IUYHBIX BHJIOB KOOPJAWHAT B Pa3BUTHHU ¢
MatemaTuku Jlame mmcan: «be3 w300peTeHHs NPAMOYroibHBIX O r cos@ X
KOOpAMHAT ajredpa ocTayiachk Obl Ha TOM ke Touke, rae Jnodant u Puc. 4. 3ajianue TOUKH B
ero mocyenoBaTeau €€ ocTaBWIM ... be3 BBeaeHMs cepuuecKux TIOJIPHBIX KOOpAHHATAX
KoOpAMHAT HeOecHas MexaHWKa Oblia OBl aOCOJIFOTHO HEBO3MOXKHA. be3 smmnruueckux
KOOpJIUHAT 3HAMEHHUThIE T€OMETPhl HE MOTJIM Obl PEIINTh MHOTOYHCICHHBIE BOIPOCHI, BAKHBIE B
3TOM TeopuH ... Teneps ... HACTYIMHIIO APCTBOBAHKWE KPUBOIMHEHHBIX kKoopauHaT [3. C.157].

Puc. 3. 3amanne Touku B
TPWINHEWHBIX KOOPJIUHATAX

M

3ajaHud:

1) Bowibepu 00y u3 cucmem KOOpOUHaAm, YROMAHYMbIX 6 mekcme cmamoiu. Pazbepuco 6 npasuie
onpeoeyieHusi KOOPOUHAMbL MOYKU 6 MOl cucmeme KoopouHam. [[is peulenuss Kakux 3a0ay
Mamemamuram noHadoOULaACs, MaKas cucmema KOopouHam?

2) Boinoanu nocmpoenue cnupanu Apxumeoa, 3a0aHHOU YpaeHeHueM T = @, UCNOb3Y5
mpancnopmup u auneuxy. Cmpot mouku ¢ wazom 10°.

3) Ilpuoymaii cumeon, ¢ KOmMopviM y medsi accoyuupyemcss NOHAMue «aHAIUMUYECKAsl
2eomempusy. 3a0atl KOHMYp e20 U300paAd*CeHUs CHUCKOM 0eKAPMOBbIX KOOPOUHAM.

4) Iosnakomvcss co cmuxomeopenuem «0oa Oekapmosol cucmeme Koopounamy (Iapun
DeHukc):

E20 npocmop neobospumviii.
Heticmeumenvhwiti u 20pecmuwlii yoen
Heomoenum om smux eeunwvix auHul.

Eodesa nu cmooicem mol 6e3 HUX 8CIO0 Cymb NOCMUYD,
Mamemamuyecko2o 3HaHus 00CMutb.

O-uxc, O-uepex - ocu 31a!
Beney meopenus [lexapma,
Eounviii komnac ecmecmsa,
E20 nposepennas kapma.
Jlunetinvix ¢pynxyuti becnpeoern,

HO}ZCHM, KakK mbl NOHUMAaeulb Ucnojlbzyemoe asmopom 06pa3Hoe eblpascicenue «eOUHbIll KoMnac
ecmecmea).
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