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Y1ibl B TPUTOHOMETPUN

[Ipu periernu reoMeTpuvecKux 3a/a4 Mbl OOBITHO UMEEM JIEJIO C yIJIAMU, HAXO/IAIIMMUCS B IIpeJie/iax
ot 0 ;10 180°. B Tpuronomerpun cuTyanusd MHaALA: 37€Ch PACCMATPUBAIOTCS YIJIbI TPOU3BOJIBLHON Be-
JIMIUHBL (KaK 0 MOJYJII0, TaK ¥ 110 3HAaKY). JlaHHAs CTaThsl MOCBSIEHA U3YYE€HUIO YIJIOB, BEJIUIMHA
KOTOPBIX MOYKET ObITH JIOOBIM JICACTBUTE/ILHBIM YHCIOM .

YroJi, Kak Bbl 3HaeTe, 00pa3yeTcs JIByMs JIydaMu ¢ o0ImuM HadajaoMm. PaceMorpum JiBa jtyda: #eno-
dsuotcrviti ayw ON u nodeusicronts ayw OP (puc. 1). HenonBuzkublii 1y GUKCHPOBAH; 10 IBUXKHBII
JIyd MOYKET BPaIaThbCs BOKPYT Touku O.
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Puc. 1. HenonBuzKHbBIN 1 OABUKHBIN JIyIH

[ToBOPOTHI MOABUZKHOTO JTyda MOTYT COBEPIIATHCH B JIBYX HAIIPABJIEHUIX: IPOTUB YacCOBOI CTPEJI-
K1 (TTOJIOZKUTETHHOE HAIPABJICHIE) U MO YacOBOW CTpeIKe (OTPUIATETHFHOE HAIIPABJICHHE).

Bynem roBopuTh, UTO MOJBUIKHBIN JTyY 3aHUMAET HAYAALHOE NOAOHCEHUE, €CIA OH COBIAIAET C
HETIO/IBVZKHBIM JIydoM. HadasbHOMY TOJIOXKEHUIO TOJBUZKHOTO JIyda COOTBETCTBYET HYAEB0TU Y20A.

Kazk oMy moBopoTy NMOABUZKHOIO JIyda W3 HAYaJbHOI'O IOJIOZKEHUs] OTBedaeT HEKOTOPBIM yToJl.
DTOT yroJi CINTAETCs TOJIOZKUTETHLHBIM, €CJIM TOBOPOT COBEPIIEH ITPOTUB YACOBOI CTPEJIKU, U OTPH-
HaTeIbHBIM B CJIydae MOBOPOTA 110 9acoBOil crpesike (puc. 2).
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Puc. 2. ITonokuTenbHBI U OTPUIIATETLHBIN YTIIBI

Kak BujiuTe, yryibl OTCYUTHIBAIOTCH OT HEIOBUZKHOTO JIy4a B TOJIOKUTEJILHOM U OTPUIATETHHOM
HalpaB/eHugx. ZlcHo, YTo 1Mo Mepe JABUXKEHUs TOJBHKHOTO JIyda OT HaYaJILHOTO IOJIOZKeHUsT abco-
JIIOTHAs BeJIMYMHA yIyia Bo3pacTtaeT. Ham HYy:KHO 0OCy/IUTH Telepb, B KAKUX €/IMHUINAX U3MEPSIOTCS
VTJIBL.

lyF.HI)I HpOI/I3BO.HI)HOI7I BeJIMYXUHBI BaXHbI HE TOJIBKO B MaTeéMaTHUKe, HO U B (1)I/I3I/IKeI (1)333, KO.He6aHHI7i, Halrpumep,
MOZKET IIPUHHMAaThb KaKO€ YrOJHO 3Ha4Y€HHe OT —OO 10 +00.
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I'pagycnas mepa yria

[IpeaosioxKuM, 9To MOJIBUZKHBIN JIYY COBEPIINJI U3 HAYAJILHOIO IMOJIOXKEHUA OJIMH TIOJIHBIIH 000pOT B
MTOJIO’KUTEIHHOM HAIIPABIEHUN U CHOBA COBIIAJI C HEIIOBUKHBIM JIydoM. B TakoM ciiydae Mbl TOBOPUM,
9TO TIOJIYIUIICST TOAOHCUMEALHBIT TOAHDL Y20a (W TPOCTO NoANbLT Y204). Besmauna moHoro yria
0 OIIpeJIeJIeHII0 curTaeTcsi paBHoit 360° (puc. 3, ciesa).

TOLIHO TaK 2Ke IIpu II0JIHOM O60pOTe IIOJABU2KHOI'O JIYy4Ya B OTPUIIATC/IbHOM HallpaBJI€HUU IIOJIyYa-
eTcs OMPuUUAMesvHbil noanvl yeos, paBabii —360° (puc. 3, cupasa).
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Puc. 3. Iommbrit yron

Takum obpazoM, yroa 1° — 3o yrou, pasubliit 1/360 yactu nosHoro yria?.

Ecyii 10/1BUKHBII JTyY COBEPIITUJ ITOJIOBUHY ITOJIHOTO 000POTAa, TO HOJIYIaeTC Pa36EPHYMbLT Y20l
(MOJIOKUTEJIbHBIN W OTPUTIATEbHBIN), paBHbIA 180° nim —180° B 3aBUCHMMOCTH OT HAIPABJIEHU
noBopora (puc. 4).
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Puc. 4. PazpépuyTblit yro

Ec/it HoiBUzKHBIIT Iy COBEPIIIIT 9€TBEPTH IIOJHOTO 000POTa, TO MOy IaeTcst npamot yeon (Toto-
JKUTEJIbHBIN WJIN OTpUIaTe bHbI), paBHbliii 90° i —90° B 3aBUCHMOCTH OT HAIIPABJIEHHsI TIOBOPOTA
(puc. 5, cieBa). Eciu mojBUKHBINA JIyY COBEPIIN TPU YE€TBEPTHU TIOJHOTO 060pPOTa, TO MOJIYYaeTCs
mpotinot npamot yzoa, pasubiii 270° nam —270° B 3aBUCHMOCTH OT HAIIPABJIEHHUs TTOBOpoTa (puc. 5,
B IIEHTPE U CIPaBa).
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Puc. 5. IIpsimoit yros u TpoiiHoit mpsMoii yroJr

[Toka MBI pacCMOTPEJIH YIIIbI, OTBEYAIOIIHE JOJISIM [OJTHOIO 060pOTa TOIBIZKHOTO JIy4a (& NMEHHO,
[OJIOBUHE, YeTBePTH U TPEM deTBepTsiM). Ho sICHO, 9TO OJHMM-€JIMHCTBEHHBIM O0OPOTOM JIEJIO He

2B reomerpuu yron 1° ompenenserca kak 1/180 wacTh pa3sépHyToro yria. SICHO, 9TO 3TO HHYEM HE OTIMYACTCS
OT HAIIET0 «TPUIOHOMETPUUIECKOTO» OIPEJIEIeHIs IPAJIyCa.



orpannduBaeTcd. [IoBUKHBIN JIyd MOYXKET COBEPIHIUTH KAaKOe YI'OJIHO KOJIMYECTBO OOOPOTOB, W 3TO
JIAET BOBMOXKHOCTDb PACCMATPUBATD YTJIBI IPOU3BOJILHON BEJTUINHBI.

Tak, Ha pruc. 6 MTOABUKHBIHN JIyd COBEPIIIIII JIBA MOJHBIX 000POTa B MOJIOKUTETHHOM HAITPABJIEHUN.
[Tomyuniica aBoitHO#M MOHBINA yroJ1, paBHbIL 360° - 2 = 720°.

720°

Puc. 6. Yroa 720°

Ha puc. 7 nokazamn yroui, pasubrii —1100°.
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Puc. 7. ¥ron —1100°

[TonsTHO, KaK 3TOT yroJ mnosayunics? CoBepIIuInch TPU HOJHBIX 060POTa B OTPULIATEIHLHOM Ha-
npasiiennn (—360° -3 = —1080°) u, cBepx TOrO, JAOMOJHUTENBHBIH TOBOPOT Ha —20°.

Panmmannas mepa yria

Jlnst m3Mepenusi yryioBOM BEJTMUIUHBI HCIIOJIB3YIOTCS HE TOJBKO I'PaJyChl, HO U paJinaHbl. Bo MHOrmX
CUTyaIusX pajuaHHas Mepa yIJjia eCTeCTBeHHee U yI00Hee, UYeM IpajlyCHasd.
JlaBaiiTe IOCMOTPUM Ha pHC. 8.

Puc. 8. K onpejesierunto pajiranHoi Mepbl yIJia

Nzobpazkena oKpyzKHOCTHL ) pajguyca 7 ¢ meHTpoM B Todke (). DTa OKPYKHOCTH II€peceKaeT
HEIOJIBYXKHBIN JIyd B TOUKe A, a MOABMKHBIN Jiyd — B Touke M. Takum obpaszom, Ipu BpallleHuH
MOJABUKHOIO JIyda Touka M mepeMeraercs Mo OKPYKHOCTH §); HaYaJIbHBIM IOJIOXKeHHeM Toukn M
CIyKUT To4uKa A.



[Ipu moBopore moBUKHOTO Jiyda Ha yroa « touka M omwuceiBaer jpyry AM. Ilycrs | — mgiuna
sToit myru. Torma pajguanHas Mepa yIvia v OIPeIeNIsSeTCs CJIELYIONIM 00pa30M:

IIPpU IIOBOPOTE B IIOJIO2KUTE/JIbHOM HallpaBJIEHUHA,

(1)

l
r
l
. IIPU TIOBOPOTE B OTPHUIATEILHOM HAIIPABJICHUN.

HerpyaHno moHsTh, UTO BeIMYUHA v OIpeje/ieHa KOPPEKTHO, TO €CTh He 3aBUCUT OT BbIOOPA
okpyzxHOCcTH §2. B camom neste, ecim pajuyc r M3MEHUTCST B HEKOTOPOE KOJMYIECTBO pa3, TO JINHA [
ayru AM usMeHHTCs B TaKOe YKe KOJIMIEeCTBO Pa3, U [OTOMY OTHOIIEHHE [ /T OCTAHeTCsI HEM3MEHHBIM.

Ceityac MbI Ha KOHKPETHBIX IIpUMepax yoeanMcs, 9To pajiuaHHas Mepa yIja He 3aBUCUT OT BbI-
OpaHHOIO pajuyca 7.

JlaBaiiTe BBISICHUM, Y€MYy paBeH IOJIHBIN yrojl B pajuaHax. Ecium MOoABMKHBIN JIyd coBepIlaeT
OJIMH TIOJIHBIN 000pOT, TO Touka M mpoberaeT BCIO OKPYKHOCTH §). /lyimHa oKpyKHOCTH:

[ =27,
[OITOMY COIJIACHO ompejiesiennto (1) mosrydaem:

HOJIHBIH yTo1 = 27’ﬂ = 2m. (2)

(Umenno Tak — 6Ge3 yKasaHUs Ha eJIMHUIYY U3MEPEHUs — 3aIlIChIBACTCs 3HAUEHUE YIJIOBOI BeJIu-
4uHBI B pajmanax. Hampumep, 3amuch o = 30 Oyger o3uadath yrosa B 30 pajguan. [Tostomy Oyiapre
BHUMATEJbHBL: 3AIIChIBas YIOJI B Tpajlycax, He 3a0blBaiiTe CTAaBUTH 3HAYOK rpajycal)

Kak Bujure, pajguyc r cCOKpaTujics B XOJ/i€ BbIUYACAEHUN — BeJIMYMHA TIOJHOTO yIjia OT BhIOOpA T
JEefiCTBUTE/IBHO HE 3aBUCUT M OKa3bIBAETCS PABHOM 27.

[TosmoxKuTE/THbHBIN TTOJTHBIN YTOJI U OTPUIATEIbHBIN TIOJHBIH YTOJI, BIPasKEHHbIE B PaJitaHax, Mo-
KazaHbI Ha puc. 9.
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Puc. 9. Ilommbrit yron B pajuanax

Pa3BépuyThiil yros paBeH IOJIOBUHE IIOJIHOTO YIJIa, TO3TOMY PaJMaHHasl Mepa MOJIOKUTETHHOIO
pa3BépHyTOro yria paBHa 7. [lo0KuTeTbHBII 1 OTPUTIATETEHBIN PA3BEPHYTHIE YIJIbI, BHIPDAXKEHHbIE
B paJlnaHax, Mmoka3aHbl Ha puc. 10.

Puc. 10. Pa3sépuyToiil yroa B pajunanax

[IpsiMoit yrost paBeH HOJIOBHHE Pa3BEPHYTOrO YIVIA, MOITOMY PaJHaHHas Mepa MOJIOXKHTEIHLHOIO
IPSIMOTO yIVIa paBHa 7 /2.

YMHOKUB 7/2 Ha TPH, IOJIyIUM PaJIHAHHYIO MePY HOJIOKUTEILHOIO TPOXHOIO IPSMOro yIvIa: OHA
pasHa 37 /2.



[Ipsimoit yrosi u TpoitHOi HpsiMOil yroJi (IOJIOXKUTE/IbHbIE U OTPHUIATEIHHBIE), BbIPAXKEHHBIE B
pajmaHax, IToKa3aHbl Ha puc. 11.
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Puc. 11. IIpsamoit yros u TpoitHOI TIPAMOil yros B pajmanax

Yro ke takoe yroa 1 pajgman? CorsacHo ompejesennto (1) yros, paBHbIA 1, HOJIydaeTcs pu
[ = r. Crajo ObITh, IPU TIOBOPOTE TOJBUAKHOIO JIyda Ha 1 pagnan Touka M MpOXOauT JIyTy, PABHYIO
pajmycy okpyxkHocru ) (puc. 12).

Puc. 12. ¥Yron 1 pajunan

WNupivu ciioBamu, B caydae yriia 1 pagnan cektop AOM 0oKa3bIBAETCsST «PABHOCTOPOHHUM .

CBsi3b I'pa/IyCcHOil M paJauaHHO Mep

Kak MbI y2Ke BBISSCHIIN, TOJTHBIA yros paBern 360° mwim 27 paguan. OTcroaa moaydaeM mepByio hop-
MYJTy, CBA3BIBAIONIYIO T'PAyCHYIO U PaIMaHHYIO MEPDI:

360° = 2r. (3)

WiutrocTpanueit mory4eHHOr0 PABEHCTBA ABJISIOTCS PUCYHKHU 3 1 9.
Paznenus o6e actu dbopmysibt (3) Ha 2, TOJIYyYUM YIJIOBYIO BEJIMUUHY PA3BEPHYTOrO yIjla B Ipa-
Jlycax M paJiaHax:
180° = . (4)
Nnmoctpanueii JaHHOTO paBeHCTBa ciykar pucyHku 4 u 10.
Hanee, paznenus o6e dactu dopmyibl (4) Ha 2, MOJYIUM YIJIOBYIO BEJIMUIHHY MPAMOIO yrja B
rpajycax u pajuaHax:
7
90° = —. 3
- (5)



YmuokUB 06e gactu dhopMysibl (5) Ha 3, HOJIYIUM YIJIOBYIO BEJUYUHY TPOHHOIO IPSIMOTO yIjia B

rpajiycax u paJinaHax:

3
270° = g . (6)

Wnmocrpanueit pasercts (5) u (6) cayxar pucysku b u 11.

Beisesiem emé psiyi hopMydl, CBSA3BIBAIOIIMX I'PAJYCHbIE M PaJMaHHble MepPbl HEKOTOPBIX HYacTo
BCTPEYAIONIUXCS YTJIOB.

Paznemnm Ha 3 ob6e wactu hopmysbr (4):

T
60° = —. 7
g @
Paznenum obe gactu mosrydennoit popMysibl Ha 2
T
30° = —. 8
d 0
Paznennm na 2 06e gactu dopmyist (5):
T
45° = — . 9
d 0
YmHO)KEM Ha 2 06e gactu Gopmysst (7):
2m
120° = —. 10
g (10)
YmuoxkuM Ha 3 06e gactu Gopmyiast (9):
3T
135° = —. 11
} (1)
YumuokuM Ha 5 06e gactu dhopMmysibl (8):
150° = 5% . (12)

Dopmyibt (3)—(12) UCKIIOUNTENHHO BAXKHBL 1 HEOJHOKPATHO BCTPETATCST HAM B JIaJIbHEHIIIEM.

CKOJILKO I'DaJIyCOB cocTaBiisieT ojuH pajuan? Kak mbl 3HaeM u3 dopmyist (4), yroja 7 pajuan
pasen 180°. CiemxoBaTesbHO,

180°

™

1

~ 57,3 (13)

(HammomumM emmé pas, 9To npu yKasaHUM yIyla B PaJMaHax CTABUTCA OJHO TOJBKO UUC/IO, 63 JIaib-
HeMIIero JIONUCHIBAHUA <«PaJdal» WM «pajy. [losroMy uucio 1 B jieBoil yacTu moceaneii popMyJIbl
KakK pa3 U O3HAYaeT OJMH paJIuaH. )

U3 dopmyier (4) Takke ciaemyer, uro yros 1° cocrasisger 1/180 gacts ot m (pajuan):

o= (14)

@opmysbt (13) u (14) 103BOJISIIOT JIEMKO EPEXOUTH OT IPAJIyCOB K paJinaHaM U 0OPATHO.
ITpumep. Boipasuts B pajmanax yroJ 80°.

Pewenue. C momomntpio dopmysst (14) mmeem:



IIpumep. Boipasurs B rpajycax yroa 2m/5.

Pewenue. 31ech poIre Bcero BOCIOIB30BaTbCs TeM, 910 m = 180°:

2 - 180°
2 2-180 _ 9o
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ITpumep. Boipasurs B rpajycax yroua 5/9.

Pewenue. C momorrpio popmyiist (13) mosryaaem:

180° B 100\°
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