





CTeNYIOIIUM COCEJHHM TOYKAM H H3MepseM HX AJHHBI, YUHTHBAs HampasJje-
Hie (MmOJOXKHMTeJAbHOE BHH3 M oTpunaresbHoe BBepx). IIpu takom mocrtpoe-
HUH BCSL KpHMBad pacnajaercs Ha pAJ TPEYTOAbHUKOB, KOTOpHIE, €C/IAH HX
ONYCTUTh HA OCh, NOJYYaT BHI, NPUBEAEHHBIH BHH3Y (puC. 2). DTH TPEYroJb-
HHKH JIETKO MOTYT OBITh pAa3/JOXKEeHbl Ha COCTaBJfAIOLIME IO YPaBHEHHIM
(3 n 4), nocne uyero HalTH coCTaBJfAlOUIMe AJs BCeH KPHUBOMH, KaK CYMMY CO-
OTBETCTBYIOIMX COCTABJAAIOMIMX OT/AEJbHBIX TPEYTrOJbHHKOB. JIErKO BHAETH,
YTO HET HaAOGHOCTH NMEPEHOCHTh TPEYTOJbHUKH, NJOCTATOYHO JHUIIb H3MEPITH
OTpPE3KH BEDPTHUKAJBHLIX NpPAMBIX (3HaueHUs a) M NPOEKUHH CTOPOH HAa OCh
(3nauenus: b u ¢). .

+ JInsi cUMMETPHYHBIX KPHBHIX, T. €. TaKHX, KOTOpre ¥IMeIOT rapMOHHYe-
CKHEe COCTaBJfAIOIIME TOJBKO HEUETHHX TMOPAAKOB, JAOCTAaTOYHO pa3GUBKY
Ha TPEYrOJbHUKKM IPOHU3BOJHUTH TOJBKO /s OJNHOTO MOJYNEPHOAa, y/ABauBasg
NOJYUYEHHHIH pe3yabTaT. Kcnoab3ysa 1/ HEUYeTHHIX 3HAYEHHUH 72 COOTHOIIEHHS

sin n (x — b) =sin nb,

MOXHO COEIHHSITh TOYKHM MNepernba Kak C HAYaJOM IOJyIEepHOad, TaK # C

€ro KOHIOM. YaoGHee BCEro pa3ienuTb MOJYNEpPHOA HA JBE pPaBHBIE YaCTH
¥ aHAJM3UPOBATh KaXAYI0 YEeTBEPTh MEPHOAA CAMOCTOSITEJbHO (CM. IPHUMEP).

=
[Ipu Takom je/eHMH OJAHMH H3 TPEYrOJbHHUKOB 00A3daTENbHO UMEET b—_——2— u

—m, KOTOPHIM COOTBETCTBYIOT 3HAUYEHHHA KOSd)I/IIlHEHT&

= 1 oy — 0.405 :
=3 & =0.135
R as — 0.081
Risg a; = 0.058
BblLIPICJIeHHE K09(bHuHeHTa JJis1 BCeX OCTaJbHBIX CJaydyaeB, MPOHU3BOAHMOE

no ypaBHeHusM (4), Tpe6yeT 3HAUUTEJABHOH 3aTpaThl Bpemenu:. [las obaerue-
HAsl HAXOXAEHHs] 3HAYEHWH o HAa PUC. 3 NMpPHUBEJEHA HOMOrpaMma, MOCTPOEHS
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‘Hasa JAJas 3TOro ypaBHEHH4. Tak kak HOMOrpamma /s HENOCPEeACTBEHHOTO No-

JIYyYEHHS] 3HAYEHHMH a 1O 3HAYEHMAM nb M nc noJayyaeTcs ¢ GHHAPHBIM MOJEM
¥ OYeHb Heyno0HA I/ HCIOJb30BAHHS, TO YPaBHEHHE GhIO APeo6pa3oBano
B CJAERYIOIMUA BHUJI

c

o b ) e nb sin ne
18,23 ' nb 0
M HOMOTrpaMMma IOCTpPOEHa C IPOMEXYTOYHOH HeMO# mkaJaod R M AONOJNHH-

. b
TEJbHOH IIKaJOX AJsi OTHOIWeEHuH —, Cxe-
c

Ma IOJb30BAaHHSA HOMOI‘paMMOﬁ nmoJayvaer-
Cd ciaenyrouiaa
b

nc—nb—=~k; ——~k—a
c

B HexoTOpeIX Cayuasix TOYKA HA HEMO
IIKaJe NO0Jy4YyaeTCs HUXKEe HYJAS, 4TO CO-
OTBETCTBYET OTPULATENAbHLIM 3HAUYCHUAM 0.
JIns HaxO0XJAEHM ATOro 3HAYEHHH He-
O0OXOIMMO 7nb W nC TOMEHATb MeCTaMH,
KaK 3TO CJEeJaHO Ha HOMOTpaMMme AJs
npuMepa, NpHUBELEHHOTO HHXKe,

Ha npuBenenHoii Homorpamme 3naye-
HUS Jas nb u ne paHel TOabKO 10 450°,
4TO J3eT BO3MOXHOCTb IIPOH3BOAUTH aHa-
JIU3 0 5-rO mopsijika BCerjaa, B 60/bLIHH-
CTBE XKe caydaeB jgaxe po 7-ro.[Ipu me-
OOXOAMMOCTH TOAYYHTb COCTABJASAIOUIHE
6osee BHICOKHX MOPSAIKOB MOXHO MPOAOJ-
XKHTh 3TH JeJeHHs X0 JI060ro npenesa
HIH MPHUMEHHTH YKa3aHHBIA HUXe crmocob
JONOJIHUTENbHOTO JeNEeHUs MEePHoJa.

DTUM XKe Crnoco6OM H MO 3TOH Xe HO-
MorpamMme MOryT OBbIThb HaliieHb 3HAUEHHS
BTOPBIX 4acTeR COCTaBAAOWUX B, Tak xak
OHH NPEACTABJSIT COO0H MHOXHTEIH MPH
4JeHaX C KOCHHycamH B,cosnx, a nJis
3HAYEHHH

n=1;5;9...uMeeTcsi COOTHOIIEHHE

Puc. 4.

Bpcosnx = B,,sinn(x-l—%)

H IJAs1 3HadeHuit n=3; 7...

B,,cosnx:.——B,,sinn(x-{-%),

TO ANd HHX MOXeT OHTb NOBTOPEHO BCE NMOCTPOEHHE M HAXOMAEHHE KO3(du-
LIAEHTOB, HO HayaJO KOOPAMHAT HEOOXONMMO NEPEHECTH Ha YeTBEepThb nepHoia
Hasan B Touky O, (puc. 4). Coennnenne TOYEK KPHUBOH HAaNNEKHUT MPOHU3BO-
AdTh ¢ ToukaMM O; M O, Havaja W KOHI@ HOBOrO moJaynepuona. Jlerko Bu-
J€Th, YTO BCJAEACTBHE CHMMETPHHM KpHBOi, yyacTok O;O MoOxeT OGHTH 3aMEHEH
Ha yvyactok O,l, HoO ¢ H3MeHEHHeM 3HaKa BHICOT @, DTO AAET BO3MOMHOCTH
BECb aHa/U3 NMPOBECTH /51 OCHOBHOTO MOJYyNEpHOAa, HO C H3MEHEHHEM 3Haue-
HHHA /17 BTODOM ueTBepTH Ha OGPaTHHE MO 3HAKY.
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Insa mnpuMepa HHXKe TPOBeNeH aHaanW3 KPHUBOH, NOJAYNEPHOX KOTOPOH
13006paxxeH Ha PUCYHKE 5. :

~ Bce HalineHHble 3HAYEHHS W PE3y/bTAaThl BHYNCAEHUH CBEJEHH R CICAYIOMYIO
Tabauuny

a —té)— €D a; |aay| 3c | 3b og aag | o¢C 5b| ag aay
Sl SRS 47| 0,500(180! 90| 0,405|19,0| 540| 270 —O0,135| —6,5 900| 450 0,081 3,8
el 15| 0,444| 90| 40| 0,162| 2,4| 270} 120 0,358 5,4 450| 200, —0,128] —1,9
HE e R 8| 0,235| 40| 17| 0,036| 0,3| 120 51 0,254 2,0; 200 85' 0,424 3,4
R g 26| 0,744| 90| 67| 0,187| 4,9| 270| 201 0,205 5,3| 450 ,335‘ —0,247, —6,4
a,. .. . -| 43/ 0,716| 67| 48| 0,112{ 4,7| 201| 144 0,376] 16,2| 335 2401 —0,150. —6,5
as . . . .« o| 23 0,713] 48] 35| 0,061| 1,4| 144| 105 0,344| 7,9 240| 175 0,275‘ 6,3
e 10| 0,600| 35 21| 0,031; 0,3| 105 63 0225 221375 105| 0,396' 4,0
Bl oy CE PR ety Pl e b a0 S g e = 32,5——‘ ,——|2,7

 [lo nosyueHnnM cymMmaM Yqa, HaXOIHUM HCKOMBIE COCTaBAfioLlHe

o 2Las, __ 2.33,0 2 ki
n 1 .
.A3=2—'3%§—:21,7; 'A5:_2_£’l:1_1.
! : 5 :

HaxoxaeHue KO3(UUHEHTOB a;, o3, H o5 HAd BTOPOH CTPOYKH TAGMHIEL
NOKA3aHO HA HOMOTpaMMe, NpHYEM LA MATOrO MOPsiiAKa MPHINIOCH nb u nc
[IOMEHSATh MeCTaMH, YTO JaJO OTPHUATENbHOE SHAYEHHE as.

Jlns HaXOXIEHHs COCTaBASIOUMX B, mpoussejena pas0HBKa Ha TPeyrofb-
HHKW Ha pHC. 6, BCe € Pe3y/bTaThl CBEJACHH B C/ENYIOULYIO Ta0IHUILY:
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a L }b a az; | 3c | 3b ag agg | 5¢| Sb | . ay aa;
£
a, ...| 471 0 [50]0/0,039 1,815 0| 0,256 | 12,0/250| 0| 0,388 | 18,2
a, .. .| 20/0,685 73 [50| 0,128 2,6| 219 150/ 0,360 | 7.2| 365/ 250 —0.230 | —4.6
a, .| 23] 0,727] 90 |73] 0,192| 4,4| 270 219| 0,080 1,8| 450| 365| —0,192 | —4,4
a, ...|l—471 0 |23|0| 0,009 —0,4 69| 0| 0,071 | —3.8 115 0| 0.175| —8.2
a3 . [—23|.0,548| 42 |23| 0,042 —1,0| 126| 69| 0,143 | —3.3| 210/ 115| 0.413 | —9.5
a . |—19 0,764| 55 |42| 0,080 —1,4| 165/ 126| 0,374 | —7.1| 275/ 210| 0,095 | —1.8
a; . . .|—37| 0,797| 69 |55/ 0,122| —4,5| 207| 165/ 0,337 |—12.5| 345 275| —0.260 | 9.6 -
a - . . —62 0,767| 90 69| 0,188/—11,7| 270| 207| 0,120 | —7.4| 450| 345| —0.230 | 14,2
SR G R S e R L S Fe R L B SHBEL D
OTKYJAa HaxoauM
—10,2.2 —126.2
By=—"—""=—-204; Bij=——"""_=—286;
: 3 :
13,5.2
B5:”’—5 =5.4
5

OrpHuaTtesbHble 3HAYeHHS IAS @ COOTBETCTBYIOT NEPEHECEHHOH 4YacTH moJay-
nepuoja.

OTOT xe MeTOJ M 3Ta XKe HOMOrpaMMa NPUTOAHB W JJs HEeCHMMeTPHYHBIX
KpuBbIX. Jlnsi coctaBasiomux A, U B, HEUETHBIX NOPSAAKOB HEOOXOAHMO AHAMH-
SUpOBATE OTAE/NbHO 0064 noJynepuona, BhuMTas 3aTeM ajareGpanyecKku Moay-
YeHHbIE pe3y bTaThl, TAK KaK B 3TOM CJydae

sin n (b 4 ®) = — sin nb.

Ins cocrasasiomiux A, 4eTHHLIX MOPAJIKOB TaK Xe HeOGXONUMO aHANU3HPO-
BaTb BEeCb NEpHOA, HO NPH CYMMHDOBAHHM PE3yIbTATOB IJsi BTODOH H Yer-
BEpPTOA ueTBepTEd NEepHONa 3HAK JOMKeH ObiTh M3MeHeH HA obpaTHuA. Jlas

T
HAYa/NbHBIX TPEYroJbHHKOB, HMEIOMHUX C=7 H b = 5 KO3(DHUIMEHT a MOJy4aeT

3HAYEHHE PABHOE HYJIO.

IIJIS{ COCTABAAIUX B, YeTHHX NOPAAKOB aHAJ/JH3 INPOU3BOAMUTCS TAKHM XKe

m T
f1yTeéM, HO € MEpeHoCOM HayaJsna KOOpPJAHHAT Hasajg Ha BEJIHYHHY — - —é—-, rpe m
n

NPOU3BO/NLHOE nenoe HeyeTHoe uucno. Ecau m paBro 3 mau 7, TO y moayuen-
HOro pesyabTarta 3HaK AOMKeH ObITb M3MEHEeH Ha OGpATHBHIH.

Insi HaxoxIeHHs NOCTOAHHOH caaraiomell A, HeoGXOAMMO BHYHCAUTE
IJI0manb BCEH KPHUBOM 3a NEJBIA NMEPUOJA, UTO MOXET GHTh MPOH3BEAEHO MO

HMEIOINMCS TPEYroJbHUKAM. 3HaueHHe 3TOH cocTaBasmwWed GyneT paBHO

360

=0,00139L a(c —b),

€CMH ¢ M b B3dATH B rpajycax.
Jnsi Haxomnenus COCTAaBASIOWMX BHICIIMX NOPANKOB, AAsS KOTOPHX Ha

| HOMOTpaMMe HEeT COOTBETCTBYIOIUMX J€JeHHH, MOXHO pasGUTb BCIO KPHBYIO

Ha 4YacCTH, coJepxauiue IeJs0e YHCJIO INNEPpHOAOB JaHHOH COCTaBJAAIOIIEH, U
dHAJU3HPOBAThL KaXAblH TaKoH y4aCTOK OTAE/NBbHO, CKJAaAbiBAfl 3aTEM IOJYYEH-
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uue pesyabrathl. Tak, aas 13-A COCTAaBASIOMEN MOXHO pa3buTtb nepuox Ha
TPH 4aCTH, HAIPHMEP ;
10 10 20 20

O— x; T — ' T — 2,

T
13 13 13 13

KOTOpHE cozepxat 5, 5 U 3 mepHoaa TaKOBOM.

[Toab3ysicb HOMOrpaMMOii, MOXHO ONpEJEeJHTb MOrpemHOCTb, M0JyYaro-
Hmyiocst OT 3aMeHbl KDHBO} Ha JIOMaRyio JHHHI0. Ecau 145 HEKOTOPOro ydyacrka
nepuona (puc. 7) BHINajaeT mpu 3TOM NJomaznka defd, To OHa MOXET OHTHb
paccMaTpMBaeMa KaK Pa3HOCTb TPEYroNbHHKOB OIf M odl, umeiomux BeCOTH [/

9

&

Puc. 7.

U dd,. Haxonas 1718 HUX [0 HOMOrpaMMe 3HaYeHHS KO3(HUHEHTOB @, BHIYHCASEM
noJyvaroumyiocss omubky OT JAaHHOTO yyacTKa

AAp= oy (ll) — a,’ (dd;).

CyMMmupysi OWIMGKH BCEX YYaCTKOB, MOXHO HaiiTh o6uiyio omubky. O6nuno
3Ta omMHOKAa MoJay4yaeTCs He3HAYHTeJbHOH.

lMpusenenuulii MeTOX yA06EH TeM, 9YTO OH JaeT 3HAyeHHe JiOGOH H3 Co-
CTaBJASIOINX, COBEPIIEHHO HE3aBHCHMO OT OCTaibHHIX. [IpM KpUBBIX NPOCTOU
dopMH W HEOGXOAHMOCTH HMETb COCTAB/AIOUIHE TOJNBKO HECKOJbKHX MEPBHIX
MOPSIAKOB, - PE3yJbTAaTH MNOJYYalOTCs OYEHb OBICTPO M C XOpOWEd TOYHOCTHIO.

Ta6nuua 1
TaﬁJlHl.lbl Aas NOCTpoOeHUs AUarpamMmmbl

b/C “XmMm Ymm b/c Amm l Ymm
- 0,00 219,0 480,0 0,50 109,5 120,0
05 208,1 433,2 95 98,6 97,2
10 197,1 388,8 60 87,6 76,8
15 186,2 346,8 65 76,7 58,8
20 1752 307,2 70 69,7 43,2 «
25 164,3 270,0 75 54,68 30,0
30 153,3 235,2, 80 43,8 19,2
35 142,4 202,8 85 32,9 10,8
40 131,4 172,8 90 21,9 4,8
45 120,5 145,2 95 11,0 1.2
0,50 109,35 120,0 1,00 0,0 0,0
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Ta6auna 2

a Xum Yum a Xmm Yum
0,00 0 0 0,20 100 100
03 10 1 22 110 121
04 20 4 24 120 144
06 30 9 26 130 169
08 40 16 28 140 196
0,10 50 25 0,30 150 225
12 60 36 32 160 256
14 70 49 34 170 289
16 80 64 36 180 324
18 90 81 38 190 361
0,20 100 100 0,40 200 400
42 210 441
0,44 220 484
Ta6auna 3.
e Yuu ¢’ - Yuu c’ Yum [puneuanue
0 349,1 180 0,0 315 2578 >
15 345,3 195 8.8 330 —30,4 o
30 333,3 210 4T 6 345 —15,0 S o
45 314,2 225 B2 8 360 0,0 ¥ a
60 288,7 240 1e 2 375 13,8 = 2
75 257,6 250 - —175,0 390 25,6 .
90 990 9 255 15,8 405 34,8 PR
105 184,0 260 —175,8 420 41,2 # g
120 144¢3 265 i, 0 435 44,4 o
135 1047 @ 270 s R 440 44,8 e
150 66.7 285 =57 .8 445 44,8 =
165 31,4 300 —57:8 450 44 4 =

YpaBHeHHS, NO KOTOPHIM BBIYHC/EHLI 3TH TAGAKIB

Insa blc g o

X:219(1—i) * X=000a
s Y = 2500 a2
Y480 thoiind
(1=

Hasac Hna b
X=K : X051 =
Y = 20000 2€ ¥ — 100005102

c

K— npoussonbnas BeJHYMHA, B3ATas paBHO# 400 .

HyaeBeie TOuKH BCeX y JO/MKHBI JeeXaTh Ha OXHOH mpsamoi. Ha pucyﬂxe

BCe pasmephl yMeHblleHHl B 6,2 pasa.
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