IIpumMep BBINOJHEHUS KOHTPOJLHOI0 3aaanus Nel

B npumepe ucnons30BaHbl JaHHBIC ABUTATENS He3aBUCHUMOro Bo30yxaeHus 21TH-160 LI'Y4:
P, =11kBt; U, =220B; n, :15000/ ; 1, =5848A; R, =6530Mm; J =01 KM%

0
MUH
Py =2; a=1, W =1600; N =834.
Koadpdunuentsr: a =0,5; 6 =15, a, =12; 6, =08; a,=0,7; 6,=0,6; a; =1 6, =—0,75.
1.1. CTpyKTypHas cxema JBUTaTeIs IPEACTABIACTCS B BUE:

Us VR, M
® T,P+1
ikqb
TQZKgb-a) ®
Vsl WRs linm J—

T,P+1 K

1.2.YpaBHEeHHS TUHAMUYECKOHN XapaKTEPUCTHKH B OCIX «, [

. d
Ula =, 'Rl + Ve

dt
. dy.
Ulﬂzllﬂ-R1+Tlﬂ
: dyy,
Uy, =15, R, +d—t2+a)3ﬂ Waop
. dy,,
UZﬂ =lyy ‘R, +T_w'3ﬂ ¥y,

M=Pn-L, (ilﬁ oy — 'iZﬁ)

1.3. ITapameTpsl ABUTATEINS:

_ P,-10° 11000

- ~ 0,855
™01, T 220585
HomunansHoe COIIPOTUBJICHUC!
R, :U_H:@:3,75ﬁ
I, 585

ConpoTuBieHHne SKOPHOU LENH:
R,s =05-R, -(1-7,)=0,5-3,75-(1-0,855)= 0,273 Om
COHpOTI/IBJ'IeHI/Ie B HArp€TomM COCTOAHHMU:
Rjs = Rysfl+a-(t%, —t° . )|=0,273-[1+0,004 - (130° — 40° )| = 0,371 Om

Jom OKp.CD.

B nanHoM mpumepe mipu pacuete R}y nomyctumas temmepatypa tg npumsta pasHoit 130°C,

TEeMIIepaTypa OKpyKaromen cpept t, . MpuHITa 40°C.
NHRyKTUBHOCTH IKOPHOU LIETIN:
Ly = )/U—H =0,6- 220 =0,72-1072 T'#,
Py -y -1y 2-157,08-58,48

I7ie HOMUHAJIbHAsl YTJI0Basi CKOPOCTh @) = 2: ZénH = 2.723500 =157,08 %



Uy -1, -Ry  220-5848.0,371

Koaddumument DJIC xp = —- =1262B-c
b AC kg @y 157,08
N .
KoHcTpykTuBHBIN K03 PULIMEHT: K = Pr = 2-834 =268,3
2-r-a 2-w-1
HomuBanesHBIN MarHUTHBINA ITOTOK:
@, = 2292 _ 4710 Bo
xk 2683
HomuHanbHBIN TOK BO30YKIEHUS:
H =£=&:3,36A
R, 653
DneKTpOMarHuTHAs TIOCTOSIHHAS SIKOPHOM T1ETTH
L 1072
T, =—"%-= 0,72-10 =0,019c¢
Ris 0,371

NHnyKTUBHOCTH 00MOTKH B036y}K,I[CHI/I${Z
2-W-p, K, P, 2-1600-2-15-4,7-10°

L, = =1341Tn
|, 3,36
3JICKTpOMaFHI/ITHaH IIOCTOsIHHAs I CIIU BO36y>KI[eHI/IH:
oL BA o0
R 653

Homunansueiit 3/1C aurarens:
E,=U, -1, R} =220-5848-0,371=1983 B
Moaynb KECTKOCTH €CTECTBEHHON MEXaHMYECKON XapaKTepUCTUKH:

5o (kp)” _ (1,262)° _ 4206 B®.¢’
R,, 0371 OMm

HoMmuHaIbHBIN 3JIEKTPOMarHUTHBI MOMEHT JIBUTATEIIs:
M, =«k¢-1,=1262-58,48=738H-m
VYT0Basi CKOPOCTh HJI€AIBHOTO XOJIOCTOTO X0/1a:

o, =U—H=£=174,3y
kp 1,262 c

2.1. EcrecTBEHHBIE ANEKTPOMEXAHUYECKAS @ = f(l P )1/1 MexaHndeckass @ = f (M ) XapakTepUCTUKH

PacCUUTHIBAIOTCS U CTPOUTCS IO 2-yM TOYKaM ¢ KOOPAMHATAMHU:
JUTSI MEXaHUYECKON XapaKTePUCTUKH

0=, =1743Y; M =0, 0= ; M =M, =T38H m.
JJIsL 3HCKTpOMCX3HH‘I€CKOﬁ XapaKTCPUCTUKU
0=, =1743Y 1, =0, 0=ay; 1, =1, =5848 A

XapaKTepuCTHUKN H300pakeHbl Ha Tpadukax puc.l, puc. 2.

3.1. HckyccTBeHHBIE pEOCTaTHBIE 3JEKTPOMEXAHWYECKHE W MEXaHHMUYECKHE XapaKTEPUCTHKH TIPU
BBEJICHUU B IIETb SAKOPSI JOOABOYHOTO COMPOTUBICHHUS PACCUUTHIBAIOTCS M CTPOSITCS aHAJOTUYHO IO
2-yM TOYKaM ¢ koopauHaTamu (puc.l, puc. 2):

JUTSI MEXaHUYECKON XapaKTEPUCTUKH:

0=, =1743% M =0;
©=0,=a-0,=05157,08=7854 ; M, =6-M, =15-738=110,74 H-m



JUTSL BJIEKTPOMEXAHUYECKON XapaKTEPUCTUKHU:
0=0,=1743 ¥, 1, =0;

©=w,=a-0,=0515708=7854 1/;1, = My 11074 g7 79 A
c k¢p 1,262
230 w, lic
[Tpu Dcnaﬁnem{urﬂ MOTOKE
200 j

EcTecTEeHHAan
=

150 \“-\
o \ PeocTaTHan
A

e
[1pH IOMMEEHD M HATD AR EHIH e —

100

50

Im, A

a 20 40 60 80 100

Puc. 1. EcrecTBeHHas U UCKYCCTBEHHBIE 3JIEKTpPOMEXaHNUecKHe xapakrepuctuku JJHB

w,l/c

[Tpe ocmabneHHo M 0T OKE

Faa
[=e]
(=]

EcTecTeeHHAan

k\ 15 \
Fap-Ka IHH h{)ecx{um wu CTHTHAA
TOPM0HEHHA m

Toa i
HA T HEHIH \"'M.._.

[ae]

M.H*m

(=]

-100 -50 0 50 100 150
Puc. 2. EcTecTBeHHas 1 UCKyCCTBEHHbIE MEXaHNYeCKUE XapakTepuctuku IHB
3.2. BennuuHa CONPOTUBIIEHUS, KOTOPOE HYKHO BBECTHU B IIETIb SKOPS AJIsl 0OecredeHus: paboThl

JBHTATENIA B 3aJaHHOM TOYKE, ONPE/ENAETCA U3 yPABHEHNS MEXaHUIECKON XapaKTEPUCTHKHU TIPH
NOZICTAHOBKE B HETO 3HAYEHUH @y, @y, M, K .

R'. +R
Wy = W, — zi.qb);% M.
_ NOFAL _ ) 2
R = (wO wH) (K qb) -Ris = (174’3 78'54) 1,262 -0,371=1,007 Om
M, 110,74



4.1. JIns pacdyera W TOCTPOCHHUS XAPAKTEPUCTHK MPU OCIAOJICHHOM MAarHUTHOM TIOTOKE HAXOIUTCS
BEJIMYMHA K@, ., N3 YPAaBHEHUS MEXaHUYECKOU XapaKTePUCTHKH.

U R},
Sy e SR

oy =8, -, =12-157,08=1885 ¥/

M, =6 -M,=08-7386=59,06 H-m
HOI[CTaBI/IB B YPAaBHCHU 3HAYCHUA a)n )51 MI/I , IOJIYYUM KBAAPAaTHOC YpaBHCHHC.
Oy (kpoe, )" =U Ky, + M -Ripy =0
188,5- (k¢p,., ) — 220 - k¢h,,, +59,06-0,371 = 0. Orcioma
(kh,., ), =0110B-c, (k,.,), =106 B-¢

PeanbHOM sIBIsiETCA BENMYMHA (quocﬂ )2 =106 B-c.

ocJ1

U 220
CKOpoOCTh UAEATBHOIO X0JIOCTOIO X0a IpU (K @, )2 LWy =7 = =2081 }é .
(66, ), 106 f

KoopauHaTs! TOYeK 1715t HOCTPOCHUSI MEXaHUYECKOH XapaKTePUCTHUKU:

©=w;=2081%; M=0

©=0,=1885Y; M =M, =59,09H M
KoopauHaTs! TOYeK U1 HOCTPOSHHS HIICKTPOMEXaHHYECKOH XapaKTEePUCTHKH:
’ .
0=y =2075Y; 1, =

w=0, =188,5%; l, = My :%?:55,87A

ocI
XapaKTepuCTUKN H300pakeHbl Ha puc.l, puc. 2.

5.1. Jlns pacuera M MOCTPOCHMSI XapaKTEPUCTUK MPU HM3MEHEHUU HAIPSHKEHMsI Ha SIKOpe, CHayaa
OTIpeieNIIeTCsl HaNpsDKEHUEe Ha sKope, o0ecledyHBaroliee MONTydYeHUe 3a/JaHHBIX XapaKTepucTuk. M3
ypaBHEHMSI MEXaHUUECKON XapaKTEepUCTUKH TpeOyemMoe HampsKeHHe:

o, - (k) + R}y -M,  109,95-1,262% +0,371-44,3
K¢ 1,262
oy =a, o, =07-157,08=109,95 1/
M, =6,-M,=06-7386=443H-M
CKOpOCTB nACAJIbHOI'O XOJIOCTOT'O X0/14a.

o =L L8 15028 |4
kp 1,262

KOOp,I[I/IHaTBI TOYCK IJIA IMTOCTPOCHUA XapaKTCPHUCTUK!
0=0]=12027Y; M =0

U'= =1518 B, rue

©=w,=10995Y " M =M, =443H
o=0§=12021Y 1,

M, 443
kp 1262

w=w, =10995; 1, = ——=351A

XapaKkTepuCTUKU N300paXkeHbl Ha puc. 1, puc. 2



6.1. MexaHnueckast XapakTepUCTHKa B P&KUME INHAMUUYECKOTO TOPMOXKEHHUS IPOXOIUT Yepe3 Hadauio
KOOpJWHAT U TOUKY C 33JaHHBIMU KOOpAMHATaMu (puc. 2):

©=w, =a;-0, =1-157,08=157,08 1/

M=M,=6,-M, =-0,75-7386=-5537 H-m
TopMo3HOE COMPOTHUBIIEHUE OIPEAETAETCS U3 YPAaBHEHHSI MEXaHMUECKON XapaKTEePUCTUKH.

R, +R
R (k@) @, +Rys - M, (1,262)°-157,08+0,371-55,37 _ 415 On
M, —55,37

7.1. TopMO3HOE CONPOTUBIIEHUE I PEKUMA IPOTUBOBKIIOYEHUS:
R - Uy +x) - 0yq R = 220+1,262-0,95-157,08 0371=3120m
| iy 2-58,48

8.1. CxopocTh IBHTATEIIS IIPH TOPMO3HOM CITYCKE Tpy3a

RI
—”22 15-M,, =1743+ 0’3712
7)) (1,262)

9.1. Jlns pacuera IyCKOBOW AMArpaMMbl U OMNPEIEJICHHs ITyCKOBOI'O CONPOTUBIICHUS U CONPOTHBIICHHE
CTyIIeHEH IIyCKOBOM TOK MJIM MOMEHT IPHMHHUMAOT paBHeIMU: |, =1, = (2+2.5)- Iy,
M, =M, =(2+25)-M,. Tpmaem M, =23-M, =2,3-7386=1698 H-M HIH COOTBETCTBEHHO
,=23-1,=23-5848=1345H M.

B nanpHeiimeM pacueT BBINOJIHUM UCIOJB3Ysl 3HAu€HHs TOKa (AHAJOTMYHO MOXKHO

UCTIONIB30BAaTh 3HAueHHe MoMeHTa). Ilyck BeImoaHMM B Tpu cTyneHu. IlyckoBas amarpamma
n3o0paxeHa Ha puc.3

a)=a)T=a)o—(R—”E~(—MT)=a)O+ 15-7386=200,04 1/

Kp)

[TonmHOE COnMpOTHBIIEHNE IKOPHOM IIEMHU TIPH ITyCKeE:

R, =Ry == = 220 _1630u
I, 1345

KpatHOCTB IyCKOBOTO TOKA:!

1= L :T/ R,1 = 3\/—1’63 ~1,64

I, R 0,371
ToK nepexItoueHus:
, = |_1 = Bﬁ ~82A4
A 164

[TonHbIE CONPOTUBIIEHUS CTYIICHEN:
R, =A"-R, =1,643-0,371=1,630m
R,=A""-R, =4*-R, =1,64°-0,371=0,99n
R,=A"2-R, =A-R, =164-0,371= 0,6
OTKIIIO4YaeMbIe COIMPOTUBJICHUS:
r,=R,-R, =R, -(1-1)=0,371-(1,64 —1) = 0,240m
r,=R,-R,=R,-A*-R,-A=R,-1-(1-1)=0,371-1,64-(1,64 —1) = 0,390m
r,=R —R, =R, -1*(1-1)=0,371-164% - (1,64 —1) = 0,640m
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IIpuMep BHINOJHEHHUS KOHTPOJLHOIO 3aanus No2

B nmpumepe ucnonb30BaHbl JaHHBIE aCHHXPOHHOTO JBUTaTeNs ¢ a3HbIM poTopoM 4AK-160-S4VY3:
P, =11xBrt; n, =716 O%HH; I, =225A; 1,, =22A; E,, =305B; cosg, =0,86; 7, =0,865;

r,=0370wm; x, =06650Mm, r,=0,320Mm; x, =0540m; Kk, =142, o=10;, p,=4

J =014 xr-m”; Kospduuuentsr: a =0; 6 =0,5; a, =0,25.
Tok Bo30yk/1eHUs B JOSAX OT I# =1,=2-1,=284

Tox xonoctoro xona I, =14A; cosg, =0,11

1.1. CrpykTypHas cxema /st 006JacT paboYMX CKOJIBKEHUI UMEeT BUJI:
@
2.1 -
— | o, Vi M
P, >
1+7,-P

fi___

1.2. ITapameTpsl ABUTaTENS U CTPYKTYPHOU CXEMBI T.K. YHUCJIO Iap HOMOCOB p, =4, To

CKOPOCTb CUHXPOHHAasA

2.7 fy, 2750
- _78,5%

@y

HomMunanwHas yriioBas CKOpPOCTh:

2-r-n, 2-7-716
wy = = =75%/

60 60
HoMuHanILHOE CKOIBXEHUE:
s, = Wy — By _ 785-75 _ 0,044
@, 78,5

COHpOTHBJ’ICHHH:

R =r-0,=037-1=0370m
X, =X, -0, =0,665-1=0,665Om
R, =r, -k -0 =032-142-1° =0,454 Om
X) =X,k -0f =054-1,42-1* = 0,766 Om
X, =X, + X} =0,665+0,766 =1,43 Om
KpI/ITI/I‘leCKOC CKOJIB)KCHUC:

S R, 0,454 — 0,308

KP pry =
JRZ+ X2 /0372 +1,43°
:‘)J'ICKTpOMaFHI/ITHaH IIOCTOsIHHAsA .

TYZ

! = ! = 0,0103f
Sep Wy - 0; 0,308-785-4

Kputnueckuii MOMEHT:

2 2
3-U% 3220 ]:499’9H_M

M. = N .
Y 2wy R+ RZ4 X2 | 2-785./037+/0377 +1437

P, -10° 11000
== =187 %

HomuHanbHbI MOMEHT Ha Baity M, =
H



JKecTkoCTh TMHEMHON YaCTH MEXaHUYECKOM XapaKTePUCTUKH:
B= 2-Mp _ 2-499,9 _
S rone  0,308-78,54

2.1. EcTecTBeHHast 3NeKTpOMEXaHUYECKasi XapaKTepUCTHKA (pUc. 4) paCCUUTHIBACTCS IO BBIPAKEHUIO:

I’ Uy Uio 220

N2 B N B 2
(r12+r52] + X2 \/(R1+F\;2j +XZ \/(0,37+0";54j +1,43°

Tx.mpu o =1 1, =R; rp =R;; x = X,.

3aILaBa$ICI) ckonbxeHueM S ot 0 000, MOKHO paCcCYHUTATh U IOCTPOUTH 3aBUCUMOCTDH |£ =f (S)

, U 220
IIpenensHOE 3HaYeHUE TOKA poTopa: |,,, = 2 = =148,7 A
JRZ+ X2 ,[0,37% +1,43?
MaxkcruMaabHOE 3HaYeHHE TOKa pOTOpa B TEHEPATOPHOM PEKUME:
U 220
1) =—2=———=1536 A
X 143
JIBUTaTenbHBIN peXUM pabOTHI:
S 11,00 0,90 0,80 0,70 0,60 0,50 0,40 0,30 0,20 0,10 0,00
I’ | 133,16 131,11 128,53 125,18 120,72 114,60 105,87 92,95 73,21 42,98 0,00
S 1,50 1,40 1,30 1,20 1,10
I’; | 139,06 138,25 137,29 136,16 134,81
['eneparopHbIii peXKUM pabOTHI:
S -1,00 -0,90 -0,80 -0,70 -0,60 -0,50 -0,40 -0,30 -0,20 -0,10 0,00
1’2 153,39 152,98 152,20 150,81 148,32 143,81 135,48 | 120,01 | 92,41 49,86 0,00
S -1,50 -1,40 -1,30 -1,20 -1,10

153,48 153,58 153,64 | 153,65 | 153,58

H
o
0
3

2 AN

T ] E;
(o= T =< T -~ T =
3 \ BB

=

reHepaTopHbIA DEHMM

OBMTATENbHBIA PEMMM

(2]
]
s ]
]

5

)
A

i
-2,00 -1,50 -1,00 -0,50 0,00 0,50 1,00 15

P

0 2,00
Puc. 4. EcrecTBeHHAas 3JIEKTpOMEXaHUYECKAs XapaKTEPUCTUKAa aCHHXPOHHOTO IBUTATEs




2.2. EcrecTBeHHas MeXaHM4YECKas XapaKTEepPUCTHKAa PAaCCUUTHIBAETCS IO YTOYHEHHOH ¢opmyiie
Kiocca, xoTopas npu onpeieieHHbIX BhIIIE MapaMeTpax UMEeT BU:

R
2-Mp |1+ %S 2-4999-11+ 037 -0,308
M R 454

2 _ , 1257
S S R S, S L0308 5 037 5305 S 0308 450
See S R, 0,308 S 0,454 0308 S

3amaBasch cKosbXKeHHeM S B mpenenax ot 0 1o oo onpenenseTcs MOMEHT M 1 yriioBast CKOPOCTb
w, BCE pacueTbl CBOJATCA B TaOIMIly M CTpPOUTCA 3aBUCUMOCTh M = f(o)). EcrecTBenHas

MCXAaHUYCCKAs XapaKTCPpUCTHUKA MPCACTABJICHA HA PUC. 5.

w,1/c| 157| -7,9 0,0 79| 157 236 | 314| 393 | 471 | 550]| 628 70,7| 78,5

S, 0.e 1,2 1,1 1,0 0,9 0,8 0,7 0,6 0,5 0,4 0,3 0,2 0,1 0,0

M, Hem | 268,2 | 286,8 | 307,8 | 331,5 | 358,4 | 388,5 | 421,6 | 455,9 | 486,4 | 499,9 | 465,1 | 320,7 0,0

20,0
wm 1/c

eCTeCTEEHHAA Xap-Ka

—_-—-—-—.__
-—-_._._____.

70,0 - ——

50,0
1 PEOCTATHAA Xap-Ka

30,0 7

| xap-ka npu U=55 B, f=25;u/
100 [ M, Hemn

Qo 1,0 2000 3@0.0 400,0 500
-10,0 L

-30,0

Puc. 5. EcrecTBeHHast U UCKYCCTBEHHbIE MEXaHUYECKUE XapaKTEPUCTUKU A J]

3.1. I[J'I?I pacycTa pCOCTaTHOﬁ XapaKTCPHUCTUKU CHAYaJIa OIMPCACIIAOTCA KOOPAUHATBI TOUYCK, YEPC3
KOTOPLIC NOJIKHA MPOXOJAUTH XapaKTCPpUCTUKA, U HOMMHAJIbHBIN BHCKTpOMaFHI/ITHHﬁ MOMCHT @ = @,

M=0; w,=a @, =0-75=0;, M, =6-M,, =05-146,6 = 733H - m

R; 0,454
3-Ug - / 3.2202 .Y /
fH = 0,044 =16834 H M

, 2
@, - [Rl + SRZJ +XZ2| 785 (0,37 + 8322} +1,43°

H 1

H

[To rpaduKy eCTECTBCHHOW  XapaKTEPUCTHKH  HAXOIMUTCS  CKONBKCHHE S,  TpH
M: =4&-1 ;; =7331 -1 .Ono pasno S, =0,022.
CKOJIb)KEHHE HA PEOCTAaTHON XapaKTePHUCTHKE MPH 3aJaHHBIX KOOPIHHATAX:

w,—w, 185-0
SP == = =
@, 78,5




Tpebyemoe 106aBOYHOE COMPOTUBIICHHUE:

(S 1
RMOE =R, (S_Z —1] = 0,454-(m — j =20,06 Om
Kputnueckoe ckonbxkeHHUE, COOTBETCTBYIOIIEE PEOCTATHON XAPAKTEPUCTHKE:

R +R
_ Rt Rywos _ 0454+2006 2051 ..

JRZ+ X2 0377 +143% 147
PeocTarHast xapakTepucTHKa paccuuThiBaeTcs mo Gpopmyiie Kiocca. CKkopocTh onpeaessieTcs mno
cienyromei gpopmyne: o = o, -(1— S), rae S — CKOJIbKeHue, KoTopbiM 3anatores ot 0 mo 1,2. Jlanee

'
KP

I10 TOYKaM CTPOUTCA XapaKTCPUCTHKA.

R ,
2-Mp -(1+, - -SKPJ 2-499,9-(1+0’37 13,87)
M

2+ Rosia ~ 0,454 + 20,06
S Sie,, R g S BT, 03 g
S, S R} + Ry s 1387 S 0,454 + 20,06

w,1/c | 15,71 | -7,85| 0,00 | 7,85]| 15,71 | 23,56 | 31,42 | 39,27 | 47,12 | 54,98 | 62,83 | 70,69 | 78,54

S, 0.e 1,20| 110] 100 090 | 080| 0,70| O60| 050| 040| 030| 0,20| 0,10 | 0,00

M, Hem | 87,36 | 80,38 | 73,34 | 66,25 | 59,10 | 51,89 | 44,63 | 37,32 | 29,95 | 22,54 | 15,07 | 7,56 | 0,00

Peocrarnas xapakrepuctrka n3o0pakeHa Ha puc. 5.

4.1. PacyeT UCKYyCCTBEHHOM XapaKTEPUCTUKH TP 3aJaHHBIX MapaMeTpax MUTAIOIIEH CeTH
u,=a,-U,=025220=55B
f, =6-f, =05-50=25T11
[TapameTpsl gBUTaTENS:

o) = 2.7y _ 2-7:25:39’2%

Pn
X=X, _143.25 715
. 50
oo R 0454 o
JRZ+ X2 0,377 +0,715°
v 3.U2 3.557

'
Kp

1= ' 1=983H m
2.0, R ++RE+ X 2| 2-39,2-[0,37+/0377 +0,7157 |
Mexanuueckas XapaKTCPHUCTUKA PpACCUHHUTBIBACTCA 110 (bOpMyJIe Kiocca IIpH IMMOACTAHOBKEC B HCC
3HayeHut M}, u Si,.

R
2-Mg {1+ -Sr, 2.983-[1+ 237 0,564
" R, 0,454

S Sk ,p R S 0864, 037

+ + :
st S R, 0564 S 0,454

-0,564

w,1/c | -7,85| -3,93| 0,00 | 3,93 | 7,85 11,78 | 15,71 | 19,63 | 23,56 | 27,49 | 31,42 | 35,34 | 39,27

S, 0.e 1,20 1,10] 100 090 | 080 0O,70]| O60| 050 040| 030| 0,20| 0,10 0,00

M, Hem | 81,55 | 84,80 | 88,08 | 91,30 | 94,27 | 96,71 | 98,14 | 97,78 | 94,41 | 86,12 | 70,07 | 42,58 | 0,00

10




CkopocTs ompezensercs Ho crueaywoomeit dopmyie: o =®, ~(1—S), rie S — CKOJIbKEHUE,

kotopbiM 3amatorcsi or 0 mo 1.2. [lamee ompenensercss MOMEHT M M 1O TOYKaM CTPOMTCS
HCKYCCTBEHHas xapaktepuctuka. OHa n3o0pakeHa Ha puc.S.

5.1. Ins pacuérta MEXaHMUYECKON XapaKTEpUCTHUKH B PEXKHUME JIUHAMUYECKOTO TOPMOKEHUS
HE00XO0AUMO ONPEETUTh CIIEAYIOLINE TapaMeTphl:
HoMmuHaneHOE CONPOTUBIEHUE ABUTATEIIA:

R, —_Em 305

V3.1, /322

=8,010m

Jlo6aBOYHOE CONTPOTUBIICHHE:
R, 05 =0:5-Ry, =0,5-8,01=4 Om
R;ﬂOE =Ry 05 " K, -0'12 =4.1,42-1* =5,68 Om
Tox BO30YyXIeHHS Iy =2-1,=2-14=28A

WunyxTuBHOe conpoTtusieHue Xo:
X - Eneo 09-U,, 095.220
0=

= = =14,9 Om
l, 14 14
OJ1C ¢a3sl cTaropa:
2 2
Rr
Fe | (e s
o =Uo - ”R, : =220- ' Y =2125B
R+ 2| +X2 (0,37+ ’ J +0,715?
S, 0,044
HoMuHanbHBIN TOK HAMAarHUYMBaHUS:
. Coso,, 0,86
I, =1,|sing, ———="——|=225051- =8,234,
S R FTANE T [ 3,062 143,06
M
e A, = —*% =%=3,06.
M, 16413

HOpH,[[OK pacucTa XapakKTCpUCTUKN JUHAMHUYCCKOTO TOPMOKCHUA cne;[yfomnﬁ:
I

*
a) 3amarTcs TOKOM HaMarHUYHWBaHHUS B OTHOCHTEIBHBIX ¢ANHUIAX: | u= —*_ B npenenax or 0
wH
mo 1.

b) Tlo yHuBepcanbHOW KpUBOW HAMArHUYMBAHUS (CM. METOIMYECKUE YKA3aHUS K 3aJJaHUIO) 10
*
3aIaHHBIM 3HAYCHUSIM TOKa |, ONPEIENSIOTCs COOTBETCTBYIOIIME 3HAYEHHUS OTHOCHTENBHON

. E
DJC E; =2

1H®
*

* E *
) Ompenensorcs 3HaueHus X, = I*l 1 X=Xy
u

d) Omnpenensercs SKBUBaJCHTHBII EPEMEHHBII TOK CTaTOpa:

2 2 2
Lo == 1, == —-28=228A
o \/; ¢ \/; “ \/;

X,

11



e) s xaxmoro 3HaueHus X 4n OTIPEIeIISIeTCs] BENUYMHA:
| 2
r 2 OKB !
2 (X;1H+X2) - 'Xz

Iy

’ '
RZ + RZ,ZZOE
S 2

| ks 1

I 0
f) Jlnst kaxaoro 3HaUCHHSI STOM BEIMYHMHBI OTPEACIISICTCS TOK POTOpa

I’ = ISKB'X,UH
2

+(XﬂH +X§)2

’ '
R, + Rzgo;s
S
’ '
RZ + R2006

[ R; + Rédoﬁ
S

g) OmpenensioTcsi COOTBETCTBYIOIINE YITIOBBIE CKOPOCTH POTOPA: ® = @ -

3 |£2 Ré + R;ﬂOb‘
h) OmnpenenstoTcs 3HaUSHHS JIEKTPOMArHUTHOTO MOMEHTa: M = — .
@, S
Bce pacuersl cBOASTCS B TaOIHILY:
* * * ' ’ 2 . '
|” E, X#H R, + RZ,Z]OE - X,uH P @
S
1
0,9
0,8
U T.J.
o M1/
______ L
0 M, HwMm

Puc 6. IIpumepHbIil BUJT XapaKTEPUCTUKN JUHAMUYECKOTO TOPMOXKeHN A J]

i) Tlo maHHBIM ATOI TAOJIHUIBI CTPOUTCS 3aBUCUMOCTh @ = f (M ) [IpumepHBIil BUI 3TOMN
3aBHCUMOCTH M300paXkeH Ha PUCYHKE 0.

12




6.1 Pacyer myckoBOW aMarpaMMbl W COOTBETCTBYIOIIMX €H COMPOTHUBICHHH BBITIOJIHICTCS
rpadoaHATUTUYECKUM METOJOM (CM. METOJIWYECKHEe YKa3aHus K 3amaHuto). [lopsmok pacuera
CIEAYIOUTNIA:

a) 3amarorcs myckoBbIM MoMeHTOM: M, =0,85-M,, =0,85-4999=425H ™

b) 3amatorcst MomenToM nepekmoueHns: M, =16-M_=16-M, =17-1683=286,2H-i

C) IlonHple aKTHBHBIC COIIPOTUBJICHUA JIMHUHU POTOPa HA OTACIBHBIX CTYIICHAX ITYCKa 6yILy'T

paBHBLL
R, = e —=0,32- E:2,004h ;
fb 125
Ry, =F, — 032425 _10861
fb 12,5
R,; = J _032.230 _gesii
b 125
d) JloGaBoYHBIC CONPOTUBIICHUS ITyCKOBBIX CTYIICHEH:
ro=r-9_032.3% _go191
fb 12,6
oy =109 _032.295_ 94081 ;
fb 12,6
los =1, be _ =032 —— 18 _ =0,268Ti
fb 12,6
JlydeBas quarpamma Juist pacyéTa MyCKOBBIX CONPOTUBICHUN N300paXkeHa Ha puc.’.
W A F 9
80,0 ‘ — p
'-:E:_M a f
70,0 — =
b1 ™
60,0
cl ¢
50,0
40,0
d1 d
30,0
20,0
10,0
M2 e M1
0.0 T T T T T T T T F T
0,00 50,00 100,00 150,00 200,00 250,00 300,00 350,00 400,00 450,00 500,00

Puc. 7. JIydueBas auarpamma pacué€ra myckoBbIx cTyneneit AJ[OP

IIpoBepuTh BO3MOKHOCTD ITyCKa JABUraTeIIs MIPU:

1 =08-1 =134l ;1 =1 , =168l ; M_=15-1 , =252,

BriBoa: Bo Beex Tpex ciywasx ABUraresb 3amyctutcs T.K. Mc<Mi, u Bo Bcex ciayyasix oH
BBIMJIET HAa €CTECTBEHHYIO XapaKTepPUCTHUKY, T. K. Mc<M2
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