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M3paBHa ycTaHoBMNACh Takas NPAKTUKa, YTo
npU cMcTematTuyeckom obyueHum
MATEMATUKE YUeHUKY NMpUXoAUTCS
BCTPEYaTbCs C TPUrOHOMETPUEC TPUXKABL.
CoOTBETCTBEHHO e€ coaepXaHue
NPeACTaBNAETCA COCTOAMM U3 Tpex
yactewn. 3T Yactu npu obyyeHum
oTAeneHbI Apyr OT APYyra Mo BpeMeHU U He
MOXOXW APYr Ha ApYra KAk MO CMbICAY,
BKJ10AbIBAEMOMY annapary, Tak 1 no
CNYXebHbIM PYHKLUAM (NpUNoXeHuam).

. B camom pene, B WwWKone

TPUrOHOMETPUYECKUUA MaTepuan Brepsble

noaBSEeTCa B Kypce NNaHUMeTpUn. @ |

MOMOLLbHO TPUFOHOMETPUU peLlaroT ; -
—-—lﬂ

NNOCKUE TpeyrosibHUKM.
TpuroHomeTpuyeckme COOTHOLWEHUS
MONYYarOT HA3BAHUS KCUHYC», KTAHFEHC» U
T.A., @ UX 3HaYeHUs NpeacTaroT nepea
LWKOJIbBHUKAMMU YXe BbIUMCIIEHHBIMU U
cBefeHHbIMU B Tabnuubl. OcTaetcs NuLb
BbIPAbOTATb HABBLIK MOJIb30OBAHUS 3TUMMU
TabIMLAMM, YTO U OKA3LIBAETCS OCHOBHOMU
Lenbro Ha 3TOM MNepBOM 3Tane 3aHATUM
TPUrOHOMeTpUeln B pamKkax yuyebHoro
npeameTa reomeTpum.




»  OaHako npoxoauT Bpems, U
TPUrOHOMETpUS BO3BPALLIAETCS K
WKOSIbHUKAM. HO 3Ta TpuroHomeTpus He
MOXO0Xa Ha Ty, YTO U3ydyanu paHee. Eé
COOTHOLWEHUs onpeaenakoTcs Tenepb ¢
NOMOLLIbFO OKPYXHOCTU (€€ 06bIYHO
Ha3bIBAFOT NPOU3BOASLLEN OKPYXKHOCTbHO),
a He NPSMOYTOSbHOrO TpeyroSibHUKA.
X0Ta OHU NO-NpexHeMy onpeAenaroTcs
KaK PYHKLUMU YTNOB, HO 3TU YrNbl yXe
NPOU3BOJSIbHO BEJSTUKU, UX MepbI
BbIpaXaroTca B paanaHax. MHave
BBIFNAAUT U TPUrOHOMETpUYECKUe ~
TOX/AeCTBa, U NOCTAHOBKA 3a4ay4, U
TPAKTOBKA UX pelueHuA. Beoautcs 5
FPAPUKU TPUFOHOMETPUYECKUX PYHKLUIA.

aKOHel, NOSBNAFOTCH
TpUroOHOMeTpUuYecKkme ypasHeHus. M secb
3TOT maTepuan npeactasneH nepes,
YUYALLMMUCA YXe KAK YacTb anrebpel, B He
reomeTpum, Kak npexae.
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TpeTbe 06numuMe NpUHUMAET TPUrOHOMETPUS, KOrAa OHa
NogBNgeTCa B CUCTemMe Hauyan MaTemMaTU4yecKoro aHanmasa.
3Aech peyb MAeT 0 KNnacce aHANUTUYECKUX PYHKLIUMA,
HA3bIBAEMBIX TPUFOHOMETPUYECKUMU, 06 UX CTPYKTYype,
CBOMCTBAX U NpUnoxeHuax. Mx cneumpuyeckme cBOUCTBA
(NepyuoAmnYHOCTb, YeTHOCTb UMU HeYeTHOCTb U Ap.)
NO3BONAFOT C MOMOLLBHO (POPMYJT NPUBEAEHUS U UHBIX
(POPMY TPUTOHOMETPUM U CYLLECTBEHHO YNpOoLLaTh
GHANMUTUYECKUIM annapaT BLIPAXeHUM, CBA3AHHBIX C 3TUMMU
PYHKLUAMMU, U 3HQYUTeNbHO 0bnervyaroT onepaumto ¢ HUMM,

K HacTosuemy BpemeHu CTpYKTypa TpPUrOHOMETPUYSCKUX
yacTel maTematuKU cAernanacb BeCbMa pasBeTBneHHOM, a
CBS3U UX C APYTUMU YACTAMU MATEMATUKU -
MHOT006pa3HLIMU U B3AUMOMPOHUKAHOLWMMI. TTo3TOMY BCe
yalie OTX0AST OT MepBOHAYASIBHOrO CMBICSIa TepMUHA
«TPUrOHOMETPUS» (KOTOPLINA NPOUCXOAUT OT FpeyecKoro
friywvov - TpeyronbHuK U uetpew - nsmeparo, YtTo BmecTe
O3HauaeT nsmepeHue TpeyronbHUKOB) U HA3LIBAKOT 3TY YACTb
MATEMATUKU FOHUOMETPUEU UNU Aaxe NepecTaroT
MCMNOMb30BATb 3TU, OYEBUAHLIM 06Pa30M, ycTapesLne, Ho
COXRAHSAIOLIMECS B CUITY UCTOPUYECKUX TPAAULINIA TEPMUHBL.
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PaHo v ecTecTBeHHO onpeaenunUch
HanpaeneHUs passBUTUA NMIIOCKOU
TpuroHomeTpumn. OHU COCTOANM BO
BBeAeHUU APpYyrux
TPUTOHOMETPUYECKUX XAPAKTEPUCTUK,
Kpome NTOoNemeeBCKUX XOpA, B
OTbICKAHUU (POPMYI, BLIPAXKAFOLLUX
CBA3U MeXay 3TUMMU
XapaKTepucTUKamu: B paspaboTke
BEIMUCIIUTESIBHBIX NPUEMOB, UMEHOLLUX
Lienbro cOCTaBMeHus Tabnuu
TPUFOHOMETPUYECKUX PYHKLIUA,

TTo 3TUM HanpasneHuam u
MNPOUCXOANNO HAKOMSeHe
TPUrOHOMETPUYECKUX 3HaHUU B
nocneayrowme Beka. TTpouecc
HaKOMMeHUa 3aMeAnancsa unu
yCKOpAancs B 3aBUCUMOCTU OT 0bLero
XOAA Pa3sBUTUS MATEMATUYECKUX U
BOObLLEe HaYYHbIX 3HAHUW.




*  [o cux nop TpuroHomeTpus PopMmMpoBanach U passmeana
noA onpefenaroWum BAUsSHUEM acTpoHoMmuu. TTonoxeHue
3TOM CMBICSIe MAsio U3MeHUIOoCh Aaxe Toraa, Koraa
camocToaTesnbHoe CyLLeCTBOBAHUE TPUrOHOMETPUU CTANOo
obwwenpusHaHHEIM akTom. Benea 3a PermomoHTaHom,
TPUrOHOMETpUen MHOro 3aHUmManca KonepHuk,
NOCBATUBLUUU et ABe rfaBbl CBOEro 3HaMeHUTOoro
KanutanbHoro Tpyaa «06 oblenpuHATbIX HebeCHbIX Tes»
(1543). K Tabnuue taHreHcos PermnomoHTtaHa KonepHuk
nob6asun TabnULy CeKaHCOB, YTO NO3BOSIUIO eMy 3aMeHATb
AeneHne Ha CUHYC U KOCUHYC YMHOXeHUeM B Liensax
obreryeHus BbIMUCTIEHUS. 3HAMEHUTLINW aCTPOHOM Tuxo-
Bpare (1546-1601) paspaboTan MHOro BbIMUCIUTESbHBIX
npuemos, obreryaroyx 3aaavy pelleHus TpeyrosibHUKOB
KaK NIOCKUX, TaK U cgpepuleckux. Tabnmubr
TPUFOHOMETPUYECKUX (PYHKLIUU, MO POPME U COCTABY
6num3Kkue K HeIHe ynoTtpebnsembim, coctasun B 1551 roay
PeTtuk, yueHuk KonepHuka. K koHUy 16 Beka B yCTOUUUBLIU
XapakTep npuobpenu HassaHUs BCeX TPUrOHOMETPUUECKMX

PYHKLIUW.




TexHUKa onepupoBaHUa C TPUrOHOMETPUYECKUMMU
PYHKLUUAMU JOCTUINA K STOMY BpemeHU
BLICOKOrO YPOBHS, U MATEMATUKU He BCTpeYanu B
3TOM BOMpOCe NPUHLUMUGIbHBIX TFg’.D.HOCTelA. B
counHeHusx U.Kennepa, N.bropru, ®.Bueta n
APYrUX MATEMATUKOB BCTPEUarOTCS CNOXHbIE
npeobpasoBaHUs C TPUrOHOMETPUYECKUMU
8YHKL|.MSIMM, BbIBeAEeHbI MHOTUE POPMYJIbL.
cobeHHO npumedaTesibHbIM ANS TEMATUKK,
paccmaTpmuBaeMou B HacToslLen rnaee,
npeacTaBnaroTca paboTter Buera.

Ncxons us n3BeCTHbIX yxe popmyn Ans
CUHYyCa U KOCUHyca AByx yrnos, Buet nonyumn
BBIPAXEHUA ANA 3TUX XKe (PYHKLUM B cryyae
KPATHBIX QpryMeHTOB, a TaKXe MHOTUe (POPMY LI,
B TOM YucClie pekyppeHTHbIe. Cpeaun pe3ynbTaTos
Buerta nossunuch u takue, B KOTOPLIX
YCTQHABNIUBASIUCH CBSA3U MeXAY TPUroHomeTpuen
n anrebpon. OH cymen yCTAHOBUTb CBSA3b MeXAy
3044a4aMM O AefleHUU Yria Ha paBHbIe YacTu U
304a4aMM BbIAENeHUS KNaccoB anrebpanyeckm
paspelnMbIX YpaBHEeHUI.
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- Hogoe oboralyeHue coaepxaHuUa TpUroHomeTpum
APOUCXOAUNNO KAK YacTb UCTOPUU
martemaTuyeckoro aHanusa. M koraa nocne
MepBbIX OWeNOMNAHOWUX OTKPLITUA
NOHAA06UNOCh NPUBECTU B CUCTEMY
MaTeMaTUYecKuii aHanu3, NpULLINOCh cAenathb
TOXe U C TPUrOHOMETPUYECKUMU YPABHEHUAMM,
37a paboTa, ee pe3ynbTaThl HAWNU CBOE
OTYeTNIUBOe BbIpaxeHue B Tpyaax J1.3vnepa.

. Sunep BBen 61U3KYHO K NPUBLIMHOU HAM
CUMBOJIVKY, MONHOCTBHO PA3bACHUI BOMPOC O
3HAKAX BCEX TPUrOHOMETPUYECKUX PYHKLUM
nroboro aprymeHTa. 3T PYHKLUU OH
paccmaTtpuBan Kak 6espasmepHsie Ymcna,
Ha3bIBas UX O6LUM TEPMUHOM
«TPaHCLeHAeHTHbIe KoNuYyecTea, Nonyvarowmecs
U3 Kpyra.

. Tenepb TpUroHomeTpuyeckue gyHKLUU
COCTABUSIN NPOCTO HEKOTOPLIU Kiacc
aHANTUTUYECKUX PYHKLUU KAK AEUCTBUTESbHBIX,
TAK U KOMMJIEKCHLIX ApryMeHTOB.

. B 1770 roay nossunocb u yaepxusarollee A0
HaWWx AHeW Ha3BaHWe TPUroHOMeTpUuYeckme
yHKUMU. Ero seen I'.C. Knrorens B paboTe
SFS )Y TUHEeCKaa TPUroHOMeTpUS».




B 10 Xe npumepHo Bpemsa (T.e. BO BTOpOU nonosuHe 18 seka)
NoOCTpoeHue obLen CUCTEMBL TPUrOHOMETPUYECKUX U
MPUMBIKGFOLUX K HUM 3HGHUI pa3BUBAIIOCH U B HECKOSIbKO UHOM
HanpasneHun. U.T'. NambepT (1728-1777) 8 «Quepkax 06
ynoTtpebneHum matematukm u ee npunoxeHuin» (1770) nposen
0606lLeHne TPUroHOMeTpUU Ha YeTbIpexXyrosibHUKM, CO3AAB, TAKUM
06];030/\/\, TeTparoHomeTputo. Ellie Yepes HeCKoNbKO e, B
1774-1776 ronax, B pabotax A. M. Ilexcensa (1741-1784) 6b1no
npousseneHo AanbHeulwee oboblieHWe u NnocTpoeHa
NONUroHoOMeTpuUs.

. PesynbTatsl Jlexkcensa 6b1nu cywectseHHO A0MNOHeHsI C,
Nrounbe (1750-1840) B kHUre «ITonuroHomeTpus, unm ob
U3mepeHUU NpamonuHeuHbsIx epuryp» (1789). OcHoBHyHO pornb B
uccnenosaHuax Jlrounbe Urpano sbIipaxeHue Ans niowaam
MHOTOYFOfIbHUKA, KOTOPYHO OH BLIMUCNAS TAK: OTKUHYB OAHY U3 N
CTOPOH, OH COCTABUI BCE MApHbIe Npou3sseaeHUs 0CTanbHLIX n-1
CTOPOH Ha CUHYCBI YFII0B MeXAy 3TUMU CTOPOHAMU U, CKIIGALIBAS

nonyveHHsie (n-1)(n-2)/2 npounsseaeHui, Hawen yaBOeHHYHO

nnowaab MHoroyronbHuka. Mcxoas us atomn popmyner, Jlrounbe

Nosyuun Bce OPMYJIbL NOSIUFOHOMETPUU, B TOM YUCHe U

cpopMmynbl Jlekcens. CBou Teopemsl JIFounbe NpUMeHun K peleHuro

n-yronbHUKA: No h-1 CTOPOHAM U -2 yrnam; no Bcem yrnam m n-2

CTORQHAM,; MO BCEM CTOPOHAM U h-3 YrraMm.
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- HakoHeu, Ilrounbe obobwmn v 3tn
pe3ynbTaTbl HA NPOCTPAHCTBEHHbIE CnyYau
U, passueas paboTel Sunepa o
MHOrorpaHHukax, cosaan (8 1799-1805)
NOSU3APOMETPUO - YYeHUe 06
U3mepeHUn MHOrorpaHHUKOB
(nonusppos), onucas e€ B paboTe
«Teopemsl nonusapometpum». OcCHoBHOU
TeopeMou NoNU3ApoOMeTPUU aBNSeTCS
cnepayrowas: «TTnowaabr KAXA0MU rpaHU
MHOTOrpaHHUKA paBHa Cymme
npou3BefeHUI NNoLWaaen OCTanbHbIX
rpaHen Ha KOCUHYCHL YrioB, 06pasyembIxX
UMU C 3TOU MPaHbHO.

. Takum obpasom, k 19 seky
TpUroHomeTpusa npuobpena
pasHoobpasHble UHTepnpeTauum, He Tepsas
CBOeW TeopeTU4eckoUu LenoCcTHOCTH, a

Hapalwmeas ee.




JleoHapa dunep

INNeoHapa Svinep seen u
CAMO MNOHATUE
PYHKLUU U NMPUHATYHO
B HALWW AHU
CUMBOJIUKY.

OH npuaan sceu
TpUrOHOMETpUMU ee
COBpeMeHHbIN BUA.




OB 5P

- 4kob bepHynnu,
COBMeCTHO ¢ bpatom
NoraHHoMm, nonoxun
Ha4ano BAPUALIMOHHOMY
ucumucneHuro. OHu
Aokasan 8 1713r. Tak
Ha3bIBAEMYHO Teopemy
BepHynnu - BaxHbIu
YACTHBIW CNyYan 3aKOHa
bonblmx ymncen.
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®paHcya BuerT

* ®paHcya Buer
AONONHUN U
cucTemaTusunposan
PasfnyHbIe Crlyyau
peleHns NNoCKUX u
cpepUYeckux
TpeyronbHUKOB,
OTKpbLI (POPMYIbI ANS
TPUrOHOMETPUYECKUX
PYHKLUU OT KpATHBIX
yrnos.




NToru

MbI y3HANU O pa3fnUYHBLIX YYEeHbIX,
KOTOpbIe BHeCs/u BKAaA B pa3suTtue
TpuroHomeTpuu. IToapobHo ysHanu o
TOM, KaK NpOUCXOAUNO pa3BUTUE
TpuroHometpum c 16 seka ao
HacTosLWero BpemeHu.




Pecypcbi.
* Matepun : bonbwowu

SHUMKNONeaUYeCKUU Cnosapb No
maTtemarmke

* KapTuHku :
http://www.sduto.ru/87/http://www.
rezko.ru/other/oth16/002
http://nature.web.ru/db/msg.html?m

1158396&uri:52nod22.h'rm|
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