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1. 3amanme Ha pacueTHO-TpadmiecKyio pabdbory.
1.1. 3amaua Ne5. BapuanTter 1 — 25.

Tpexdasznblit acCHHXPOHHBIN JIBUTATEb ¢ PA3HBIM POTOPOM, OOMOTKaA POTOPA
KOTOPOT'O coeJInHEHa 3Be3/101, a HOMUHAJIbHAS TI0JIe3HAsT MOIITHOCTH KOTOPOTIO
paBHa Fsy,, BKJIIOYEH B C€Th C HOMUHAJIBHBIM HalpsikenueM Uy, U 9acToToit
fi = 50 I'm. Ckopocth BpallieHnsi poTopa B HOMHUHAJILHOM PEKUME pPaBHA
Naoy. Koaddumuent moe3noro aeficTBust ABUraTe/si B HOMUHAJIHHOM PEXKU-
Me paBeH 7). KocuHyc yriia HArpysku, ¢ KOTOPBIM JIBUTaTe/b paboTaeT B
HOMUHAJILHOM PEXKHUMe, PABEH COS Y. dHCJIO ap MOJI0COB OOMOTKHU CTATOPA
paBHO p. Kpome Toro 3agaHo OTHOIIEHIE MAKCUMAaJIbHOIO MOMEHTA, IBUTATE-
JI K €ro IyCKOBoMy MomeHtTy My /M.
OnpenenuTh:

® HOMUHAJBHBIN TOK craTopa [y,
® II0JIHBbIE MIOTEPHU JIBUTATEJIA TP HOMUHAJIBLHONU Harpyske Py — Poy,

® IOCTPOHUTH €CTECTBEHHYIO MEXAHIYECKYIO XapaKTepUucTuky nq(M).



Tabuma 1.

NQ UIH PQH Noxn T COS Py Mk/Mn
Bap. | B | kBt | 06/vun | %

=

1 [220]55 | 1440 90,5084 |20
2 122075 [1450 |905|085 |20
3 12200100 [ 1450 |905| 0,85 |20
4 1220130 | 960 89,0084 |18
5 122040 | 960 89,008 |18
6 22055 |960 89,0 0,86 |18
7 122075 | 960 90,5 | 0,86 |18
8 220]22 | 720 875|079 | 1,7
9 22030 |720 875|079 | 1,7

10 220 | 40 | 720 87,5 | 0,81 1,7
11 220 | 55 720 90,0 | 0,81 1,7
12 220 | 10 1480 85,0 | 0,82 2,0
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13 | 22075 | 960 84,0(0,82 |18
14 |220|10 | 960 85,0 (0,83 |18
15 22055 | 710 82,0 0,72 |17
16 | 22022 |875 64,0 | 0,72 |23
17 122035 | 910 705 | 0,73 |25
18 | 22050 |940 745 | 0,68 |29
19 |220|75 |945 785 | 0,69 |28
20 22011 |953 82,5071 |31
21 22075 | 720 7751 0,69 |26
22 122011 | 720 81,0 0,70 |29
23 122016 | 710 82,5(0,74 |30
24 220122 | 710 84,5 | 0,67 |30
25 1220 | 30,6 | 720 86,0 0,71 |3,0

1.2. 3Bagaua Ne5. Bapuautsr 26 — 50.

Tpexdazublit aCHHXPOHHBIN JBUTATEbL ¢ KOPOTKO3aMKHYTBIM POTOPOM, HO-
MUHAJIbHA MOJIe3HasT MOITHOCTH KOTOPOTO paBHa Fsy,, BK/IIOUYEH B CETh C HO-
MHUHAJBHBIM HanpszkenneMm Uy, n gactoroit fi = H0I'. CkobKeHme poropa
B HOMUHAJIBHOM PEXKHMe PaBHO Sy. Koadhduiment mosesHoro aeiicTBus J1BuU-
raresigd B HOMUHAJIBLHOM PEKUMe paBeH 7). Kocunyc yria Harpys3ku, ¢ KOTO-
PBIM JIBUTATEb PA0OTAET B HOMUHAJILHOM PEXKUME, PaBEH COS oy dnc/io map



HOJIIOCOB OOMOTKH CTaTOpa paBHO p. Kpome Toro 3aganbl OTHOIICHIE MAKCH-
MaJIbHOIO MOMEHTa JIBUTATE I K ero MyckoBoMy MomeHTy My /My, orHOmIe-
HEE IIyCKOBOI'O MOMEHTa JBUTATENS K €ro HOMUHAJIBHOMY MOMeHTy My /M,
a TakKzKe OTHOIICHHE ITyCKOBOI'O TOKa JBUTaTeId K €0 HOMUHAJILHOMY TOKY
I,/ I. . Oupenenurs:

® HOMUHAJIbHBIN [ U IyCKOBOIt [;; TOKM, HOMHUHAJIBHBIN M, myckoBoit M,
1 MaKCUMaJIbHBIN M, MOMEHTHI.

[ J KaK NU3MECHUTCA HyCKOBOfI MOMEHT JABUI'aTeJId IIPpU CHU2KEHUM HallPA-
JKEHMsI Ha ero 3ayKuMax Ha 15% 1 BO3MOXKEH JIM MyCK JBUTATENSA PU
9THX YCJOBUAX C HOMUHAJIBHON HATPY3KOii?



Tabuma 2.

Ne Uls | Pow | Su | D cospy | p | My /My | My/My | I,/1;
Bap. | B kBr | %

26 220 10,8 [3,0]0,78 | 0,86 1]22 1,9 7,0
27 220 10,1 |3,0] 0,795 | 0,87 1]22 1,9 7,0
28 220 1 1,5 |4,0| 0,805 | 0,88 1122 1,8 7,0
29 22022 45083 (089 |[1]22 18 7.0
30 220 | 3,0 |3,5]0,845 | 0,89 1122 1,7 7,0
31 220 14,0 |2,0] 0,855 | 0,89 1]22 1.7 7,0
32 220 15,5 13,0]0,8 | 0,89 1]22 1.7 7,0
33 220175 1351087 |0,89 1122 1.6 7,0
34 220 | 10 4,0 10,88 | 0,89 1122 1,5 7,0
35 220 | 13 [ 3,5]0,88 | 0,89 1122 1,5 7,0
36 220 | 17 3,5 10,88 |0,90 1]22 1,2 7,0
37 220 | 22 3,910,838 |0,90 1]22 1,1 7,0
38 220 | 30 3,010,8 | 0,90 1122 1,1 7,0
39 | 220(40 130080 |091 |1]22 1.0 7.0
40 220 | 55 [3,0]0,90 | 0,92 1122 1,0 7,0
41 220 | 75 [3,0]0,90 | 0,92 1122 1,0 7,0
42 12201100 | 25| 0915]092 | 122 1,0 7.0
43 380 | 10 3,0 | 0,885 | 0,87 2122 1.4 7,0
44 380 | 13 3,0 | 0,885 | 0,89 2120 1,3 7,0
45 380 |17 |3,0/089 |0,89 2120 1,3 7,0
46 380122 |3,0/090 |0,90 2120 1,2 7,0
47 380 | 30 3,01091 |091 2120 1,2 7,0
48 380 | 40 3,0 10,925 | 0,92 2120 1,1 7,0
49 380 | 55 3,0 1 0,925 | 0,92 2120 1,1 7,0
50 380 | 75 3,010,925|0,792 | 2|20 1,1 7,0

2. Heobxommmbie cBegeHHsI O BpalllaloleMcss MarHUT-
HOM IIOJI€.

Tpexdasable acMHXPOHHBIE IBUTATEH BBIIOJHAIOT IIPEO0OPA30BAHUE JIEK-
TPUIECKOI SHEPIuu Tpex@a3HOro TOKa B MEXaHHUIECKYIO SHEPIUIO Bpalla-
TEJILHOI'O JIBUKEHHUsI. DTO IIPeodpa30BAHIe OCYIIECTBISIETCS ¢ TIOMOIIBIO 6Pa-
WAIOWE20CH MA2HUMMHO020 NOAA. JIpyruMu cioBamMu, BpaIlaroneecss MarHuT-
HOE TIOJT€ SIBJISIETCsT CBOErO POJia TIOCPETHIUKOM IIPH YKa3aHHOM Tpeobpa3oBa-



HHUUN.

2.1. OOiee npeacTaB/ieHE O BPAIAIOIIEMCsI MAIrHUTHOM I10JI€E.

PaccMoTprM reoMeTprudeckyo miockocTs (puc.1).
Beenem ma =Heil cucreMmy KoopamHAT Y oX.
[IycTh B HaUaJ/Ie KOOPAMHAT 3a/1aH BEKTOD Mar-
B HUTHON UHYyKIH B. 9ToT BeKTOp cocTaBiisier
YIoJI v ¢ ochio abcruce. KoopauHaTsel BEKTOpa
oL MarHuTHOM MHIYKIIUU 3aIIUCHIBAIOTCS CJIE/LYIO-
M o0pa3om

>
X B, = Bcosa
B, = Bsina.
Puc. -1.1: Bparenune BekTo-
pa MarmuTHON MHJTYKIAH. [Iycte ¢ Teuenmem BpeMeHH BEKTOD Mar-

HUTHON WHJIYKITUHM IIPOJIOJIZKAET PacloaraTh-

cd B IJIOCKOCTH, BEJIMYMHA BEKTOPA HE MeEH-
eTcsd, a BEKTOP U3MEHsSIeTCsl TOJIBKO 110 HalpasjeHuto. Tora MarHuTHOE I10-
Jie, XapaKTepu3yeMoe TaKUM BEKTOPOM MAarHUTHON WH/yKITNH, Ha3bIBAETCH
spawarouwjumca. Takum odpa3oMm, Jjisi BpaIaloerocs MaruiuTHOTO T10JIst

a=a(t),

IJIe CUMBOJIOM { 0603HAYEHO BPeMd.
Janee Mbl OyeM UMETH JIEI0 C PAGHOMEPHO SPAULAIOULUMCSA MATHUTHBIM
I0JIEM, KOTJIA
a=0-t.

Baech €2 - yriaoBasi CKOPOCTb BpAIlEHUsI, IMEeT PasMepPHOCTb paJl/cek. Jljist
PaBHOMEPHO BPAIAIOINIErocsd II0J1d UMeeM

B, = Bcos{Q)-¢
B, = Bsin{Q)-t.

[Ipm Takoit 3ammcu BpallleHne MTPOUCXOINUT IPOTHB YacoBOil cTpenkn. s
BpAIIEHUs 110 YACOBOI CTPEJIKE UMeeM:

B, = Bcos{l-t
B, = —Bsin{}-t.



2.2. CpeacrTBa it cCO3JaHUsI BPAMIAIOMIETOCS MATHUTHOTO IIOJIS.

CpesicTBaMu JIJTst CO3/IaHUST BPAIIAIOIIErOCsT MATHUTHOTO TIOJIS SIBJISTFOTCST
1. Tpexdasubiii (B 061eM cirydae MHo20a3Hvil) MCTOTHUK HATIPSIZKEHUS.
2. Tpexdasnas (B obimem ciaydae mHo2ofasnas) 0OMOTKA.
Jlastee ocTaHOBUMCSI Ha 3THX CpeACTBaX IoIpobHee.

2.3. Tpexda3Hblii ICTOYHUK HANPSI>KEHUS.

Tpexdaszublit ICTOYHUK HAIPAXKEHUS - 9TO COBOKYITHOCTH TPEX MUCTOYHUKOB
CUHYCOUJIAJILHOTO HAIPSYKEHUs ¢ OJIMHAKOBOW aMILIUTY 10N n nepuojgom. Ha
9TUX MCTOYHUKAX BBEJECH TOPSJIOK, 3a/[aBaeMblii TeM, YTO UCTOYHUKHA 00O0-
3HAYEHBI JIATUHCKUMU OYKBaMU B aJi(paBUTHOM ITOPsJIKE

A, B, C.

HpI/I 9TOM HalIPA2KEHUE KazKJI0I'o IIOCJICAYIOIIEro NCTOYHUKa CABUHYTO OTHO-
CUTEJIbHO HalIPAXKCHUWA ITPEAbIIYIIEIO NCTOYHUKA Ha BpeMeHHOﬁ OTPE30K

T

g 9

rie T — nepuos Konebanmii. Kazkplit 13 ncTOYHUKOB Ha3biBaeTcs ¢hasot (co-
orsercrBerno A, B, C).

Takum obpasom, Hamnpsizkennst (a3 TpexdasHOro MCTOUYHUKA OIIPE e Is-
I0TCsI YpaBHEHUSIMUI

to =

uyg = Upsinwt,
up = Upsinw(t— % ,
uc = Upsinw(t —2L) =U,sinw(t+ 1),

rie U,— aMImTyia HanpszKeHust, w = 27 f — KpyroBasi 4acToTa HaIlpsizKe-
_ 1
Hus, a f = 7~ JaCTOTa HAIIPAKEHHUS.
ObparumMcst Teniephb K TpexdaszHoit 00MOTKe.

2.4. Tpexdasznasa obMoTKa.

Tpexdaznas 0OMOTKa COCTOUT U3 TPEX OJUHAKOBBIX YaCTeil, YIOXKEHHBIX Ha
MUINHIPIYecKoil opepxuocT. Kaxaasa yacTh HasblBaeTcsd (asof.!

!Takum o6pasoM, CII0BO (fasa MCHOMB3YeTCA B HECKOJILKIX CMBICIaX: (asa 06MOTKH,
daza ucrounmuka, daza — yroJ mo 3HakoM cuayca. CMbICII, B KOTOPOM UCIIOJIB3YETCs CJI0BO
"haza" | moKEeH BBITEKATH U3 KOHTEKCTA M3JI0XKEHUSI.



Cravaja paccMOTPHUM yCTPOHCTBO ojHO# das3bl. Paza 0OMOTKH COCTO-
UT U3 k KaTyliek, paBHOMEPHO YJIOKEHHBIX Ha IUJINHIPUIECKON TOBEPXHO-
CTH U COeIMHEHHBIX Me¥KILY co0O0il MOC/IeI0BATeIbHO COTTIacHo.? PaccMoTpuM
yCTPO#CTBO 0OjiHO# ha3bl 0OMOTKHU JIjId HeCKOJIbKUX 3HadeHuit k. [Ipu srom
OyeM n306pazkaTh (hasbl HA JIBYX MPOEKINUAX: 1. HA IJIOCKOCTHU, ITEPIIeH U~
KYJIIPHOI OCH IUJINHIPUIECKON MOBEPXHOCTH, 2. HA padsepmike IUINHIPHU-
YEeCKOI IIOBEPXHOCTU.

P=7

Puc. -1.2: Karymka
daszpl 0OMOTKH cTATO- Puc. -1.3: Passeprka dazn 00-
pak=1. MOTKH ctaropa k = 1.

1. k=1, puc.2, puc.3,

p=2

Puc. -1.4: JIge karyr-
K (a3bl OOMOTKH CTa-
Topa k = 2.

Puc. -1.5: Pa3zseprka daznl 00-
MOTKHM cTraropa k = 2.

2. k=2, puc.4, puc.5,

2"PaBHOMEPHO YJIOKEHHbIE" 03HAMAET, UTO IMIHPHHA KATYIIEK PABHA PACCTOSHUIO MEK-
Jy coceganmu Karymkamu. "CoelMHEHHBIE COIJIACHO" 03HAYAET, YTO KOHEIl MPeIbIILy et
KaTYIIKN COEJIMHEH C Ha4daJIOM II0CJIeIyIOmel.



P=3

Puc. -1.6: Tpu karymr- Puc. -1.7: Passeprka ¢asnl oOMOTKK
K1 da3bl OOMOTKH CTa- craropa k = 3.
Topa k = 3.

3. k =3, puc.6, puc.7.

Ocrasbable (hasbl OOMOTKHI BBIIIOJIHEHBI aHAJIOITIHBIM obpa3om. Ha da-
3aX OOMOTKU BBEJIEH IOPsJIOK, 3aj/laBaeMbIil TeM, UTo a3kl 0003HAUEHDI JIa-
TUHCKUMH OyKBaMU B ajipaBUTHOM IOPSIKE

A, B, C.
Kaxknas nmocseyromas dpaza 0OMOTKH Y/I0yKeHA Ha, IIJIMHIPIIECKON TTOBEPX-
HOCTH CO CJBUTOM OTHOCHUTEJIHLHO HPEIbIIyIeit (has3bl HA Yoy
2m
3k’
Takum obpazom, yIrjoBO#l CJABUT MeXKJy dazaMu OOMOTKU I Pa3IUIHO-
ro 4mcJjia Karylek B da3e MpUHUMaeT 3HAUeHUs, yKa3aHHble B Tabsmie 3.

g = (—].].)

Tabsmmna 3.
k| ao, pas | ap, rpag
1| = 120
2| I 60
3] = 40
4| z 30

2.5. MaruautHoe noJsie ¢pa3bl Tpexda3Hoii 0OMOTKMH.

Pasbl TpexdazHoit 0OMOTKHU TOJICOETUHUM K COOTBETCTBYIONIUM (ha3aMu HC-
TOYHMKa HalpsizKeHns. OIHa 13 BO3MOXKHBIX CXEM COEJIMHEHUS ITPEICTAaBICHA
Ha puc.8. [lo dazam 0OMOTKM HPOTEKAIOT ITepeMEeHHbIE TOKHA COOTBETCTBEH-
HO %4, 1B,0c. KaXX /bl 13 TOKOB CO3/Ia€T MarHUTHOE I10JI€ COOTBETCTBYIOIIECH
dazmr.
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[Ipexke Bcero Hac OyeT MHTEpPECOBaTh Ta
4acThb MArHUTHOTO TIOJIA, KOTOPasi COCPEJIOTO-
JeHa B 00JIaCTH, OIPAHUYEHHON YIIOMAHYTOM
IAJIMHIPUYECKON MMOBEPXHOCTBIO. MaruurHbie
10JIs1 KaxK 1011 13 has3 CKIaIbIBAIOTCI U 00pasy-
10T obOIee MaruuTHoe 1oJsie. Harrra 3a1ada Kax

pa3 1 COCTOUT B TOM, YTOOBI PACCMOTPETH Mar-
HUTHOE 110J1e, CO3/IaBaeMoe TpexdasHoit 0OMOT-
KO, TIOJIK/TIOUEHHON K Tpex(da3HoMy UCTOTHU-
Ky HalpsKeHus. DTy 3ajJady Mbl OyjeMm pe-
IIaTh B HECKOJIBKO 3TamoB. CHadaJia paccMoT-

PHUM MarHUTHOE I10JIe, CO3/IaBaeMoe OJIHOM (a-
301t obmoTKE (Hampumep, daszoit A). Ml pac-
CMOTPHUM HECKOJIBKO CJIy4aeB B 3aBUCHMOCTH
OT YHuCJIa KaTyIliek B ga3e.

Puc. -1.8: Cxema coenme- 1. Hucno karymek B daze k = 1. Maruut-
Hust a3z o6MoTK K aszam HOE LOJE B OUPEIE/ICHHbI MOMEHT BpeMeHH
HCTOUYHUKA. npejcrasiaeHo Ha puc.9 un puc.10. Hacre 1u-

JIMHPUYECKON MOBEPXHOCTHU, U3 KOTOPOH cHu-
JIOBBIE JIMHUU BXOJAT B 00JIaCTh, OTPAHUYEHHYIO 9TON MOBEPXHOCTHIO, €CTh
ceseprii noaroc N. HacTh MUIMHIPUYIECKON MOBEPXHOCTU, B KOTOPYIO CH-
JIOBBbIE JIMHUU BXOJAT U3 00JIACTU, OTPAHUYEHHON 9TOH MOBEPXHOCTHIO, €CTh
1otcHvlls nomoc S. Takum obpazoMm, MarHUTHOE T10JI€ BHYTPHU IUIHHIIPUIE-
CKOIl TTIOBEPXHOCTU SBJIAETCS JIBYXIIOJTIOCHBIM.

Puc. -1.10: PasBeprka ¢dasbr

Puc. -1.9: Karymka ¢a3br 06- oboTKH craTopa k — 1.

MOTKH cTraTopa k = 1.
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B Teopuu sekTpudecKux MaIiuH MPUHITO 0603HAYATEH YUCTIO AP TIOJTEO-
COB MarHUTHOTO 10Jist OyKBOit p. OTCIoa clielyer, 9To B paccMaTpUBaeMOM
cirydae

p=k=1.

Tak Kax TOK 7 4, CO3/IAIONTIUI MATHUTHOE I10JI€, ABJISI€TCS CHHYCOUIATbHBIM, TO
MarHATHOE II0JIC TaK K€ ABJIACTCA CUHYCOUJAJIBHBIM, IIYJILCUPYIOINM BJOJIb
ocu Karymku ¢aswl ¢ yacroroit f. [lycth MmaruuTHOe 10J€, oKasaHHOe Ha
puc.9, cooTBeTCTBYeT BpeMeHU t = iT, ABJISIETCA MaKCAMaJIbHBIM U HaIlpaB-
JIEHO BJIOJIb IIOJIO2KUTEJILHOI'O HallpaBJIeHUsl OCU KaTYIIKH, TOI/Ia 1IPU § = %T
MaI'HUTHOE I10JIe OTCYTCTBYET, & IIpHU ¢ = %T MarHUTHOE II0JIe SIBJISIETCST MaK-
CAMAJIbHBIM W HAIIPABJICHO BJOJIb OTPUAIATEIBHOIO HAIIPABJICHAA OCH KaTyIIl-
KH.

N A) N S

1)

Puc. -1.12: Passeprka da3zbl

Puc. -1.11: /Ise xary1-
obMoTKH cTaTtopa k = 2.

K1 a3kl OOMOTKHU CTa-
Topa k = 2.

2. Yucsio karytrek B ¢aze k = 2. MaruutHoe 1oJie B OlpeJIe/IeHHbII MO-
MEHT BpeMeHU IpeJicTaBjeHo Ha puc.1l, puc.12. /IBe yacTu MuImHIPUIECKO
MMOBEPXHOCTH, U3 KOTOPBIX CUJIOBBIE JITHUU BXOJIAT B 00JIaCTh, OTPAHUYEHHYIO
9TOl TOBEPXHOCTHIO, ECTH JIBa CEBEPHBIX momoca V. /IBe gacTu nuimHprde-
CKOIl TIOBEPXHOCTH, B KOTOPbIE€ CUJIOBBIE JINHUU BXOJAT U3 00JACTH, OTPaHU-
YEHHOI 3TOM IMOBEPXHOCTHIO, €CTh JBa I0XKHBIX 1ojoca S. Takum odpaszowm,
MarHuTHOE I0JIe BHYTPHU ITWJIMHIPUIECKOI TTOBEPXHOCTH SBJISETCS YeThIpex-
noJiiocHbIM. OTCIO/Ia CJIe/lyeT, YTO B PACCMATPUBAECMOM CJIydae

p=k=2.

Tak Kak TOK i 4, CO3AIOINIA MArHUTHOE 10JI€, SBJIAE€TCS CHHYCOUIATBHBIM, TO
MAarHUTHOE II0JIe TaK Ke SIBJISIeTCS CHHYCOMIAJbHBIM, IIYIbCUPYIOIUM BIOJIb
oceit KaTyIiek (asbl ¢ 4acTOTOM f.

12



Puc. -1.14: PassepTka da3bl 00MOTKHI

Puc. -1.13: Tpm ka- cratopa k = 3.

TYmKHA pa3bl 0OMOTKI
craTopa k = 3.

3. Yucno xarymek B dasze k = 3. MaruutHoe 10jie B OIIpeaeeHHbII
MOMEHT BpeMeHU IIpejicTaBjieHo Ha puc.13 u puc.14. Tpu gactu 1muanHpu-
YeCKOI MMOBEPXHOCTH, U3 KOTOPBIX CUJIOBbIE JIMHUKM BXOJAT B 00J1aCTh, Orpa-
HUYEHHYIO 9TOI MOBEPXHOCTBHIO, €CTh TPHU ceBepHbIX nosroca N. Tpu gactu
IUJINHIPUYECKON TTOBEPXHOCTH, B KOTOPBIE CUJIOBbIE JIMHUU BXOJAT U3 00J1a-
CTHU, OTPAHUICHHON 9TOI MOBEPXHOCTHIO, €CTh TPU I0KHBIX ToJifoca S. Takum
00pa30oM, MAarHuTHOE T10JIe BHYTPH ITUJINHIPUYECKON TOBEPXHOCTHU SIBJISETCS
mecTunofocHbiM. OTCIo/Ia Clle/lyeT, 9TO B pacCMaTPUBAEMOM CJIyvae

p=k=3.

Tak Kak TOK 7 4, CO3/TAIONIII MArHUTHOE TI0J1€, SABJISIeTCSA CHHYCOUIaIbHBIM, TO
MarHUTHOE TI0JIe TaK K€ SIBJISIeTCs CHHYCOUIAIbHBIM, MyJIbCUPYIOIINUM BIOJIb
oceit KaTyIiek (a3bl ¢ 4acTOTOM f.
OueBuIHO, 9TO B OOIIEM CJIyUae MArHUTHOE [10JIe SIBJISI€TCS 2P-TI0JTIOCHBIM,
rje
p==k, (-1.2)

U CHUHYCOMJAJbHBIM, IIyJILCUPYIONIMM BIOJbL OCeil KaTylek (asbl ¢ 9acTOTOM
f. Coornorernne (-1.2) O3BOJISIET 3aMUCATH YIOJI CIBUTA MEXKJLY COCEJIHUMU
dbazamu (-1.1) B coreyromem Buje

2T

=5, (-1.3)

(%]

B nmanbreiiemM Mbl BOCIOJIB3YeMCsl 3TOH (pOPMYJIOi.
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2.6. CkopocTb BpaIllleHusi MarHUTHOT'O MOJIS.

B ob1iem ciyuae paza 0OMOTKE COIEPKUT k KaTYIIEK U CO3/1aeT 2p-110JII0CHOe
MarHuTHOE ToJie, Tje p = k. BeKTop MarHUTHON WHIYKIINKA ITOBOPATMBAETCS
Ha YroJI CJIBUTa MK 1y (pha3aMu 0OMOTKA

2T

Oé():%.

3a BPEMEHHOI OTPE30K, Ha KOTOPBIN CABUHYTHI KOJIEOAHUS HAIIPAXKEHUSA CO-
ceaHux a3 MCTOIHHUKA

; T
0= 5 -
3
Orcrofa yriioBasi CKOPOCTb BPAIEHNS MArHUTHOTO I10JIsT
oy 273 27

oty 3pT  pT’

iirt w
0=, (-1.4)

p
Hamomuum, 910 yryioBasi CKOpocThb {) m3MepsieTcsd B pajuaHax B CEKYyH-
ny. Ha mpakTuke yrjioByl0 CKOPOCTH JIJIsI SJEKTPUIECKUX MAaIIUH ITPUHSITO
U3MepsATh B 00oporax B MuHyTy. [IycTh n ecTh yriioBas CKOPOCTH BpAIICHUS

MarHUTHOTO IT0JIs, U3MepsieMasi B 000poTax B MUHYTY. A Tak Kak
1 obopor = 27 pajman, a Imunyra = 60 cekyH]I, TO

602 60w 6027 f
n = = == —

o 2mp 2mp
W oxonvaTesbHO TOTydaeM JJis CKOPOCTU BPAIEeHNUs] MArHUTHOTO TOJIS
60
n= 60/ . (-1.5)
p

[TpuBeeM BO3MOXKHbBIE 3HATEHUSI CKOPOCTU BPAIeHUsI MArHUTHOTO TI0JIsT JIJIsT
Tpex¢a3zHOro HAIIPSIKEHUs TPOMBIILIeHHOH dacToThl f = 5011

p | n,06/MuH
1 3000

2 1500

3 1000

4 750
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2.7. KoHCTpyKIusl yCTPOICTBaA, CO3/JA0Iero Bpallarolieecs Mar-
HUTHOE TIO0JIE.

Pasmerenne Bparmaromnerocss MarHuTHOTO TOJA B (peppPOMArHUTHON cpefe
(MarHUTONPOBOJIE) TIO3BOJIAET YBEJMINTH MOMEHT jBuratens jo 10° pas. B
HACTOsIITIEe BPEMsI MAHUTOIIPOBOJL, JIjisi MHOTrO(ha3Hoi 00MOTKHI (puc.15) BbI-
HOJTHsIeTC B BuJle Kosiblia (1) ¢ masaMu Ha BHYTPEHHEH IUJIMHIPUIECKON
noBepxHOCTH. TaK KaK MArHUTHOE TI0JIe JIBUZKETCs (BPAIAETCsI) OTHOCHTE b-
HO MATHUTOIIPOBO/Ia, TO B HEM BO3HUKAIOT BUXPEBBIE TOKMU, BBI3BIBAIOIINE
[OTEPU B MAarHUTONPOBOJE. [l YMeHbIeHUs 3TUX MOTEPh MAarHUTOIPOBOJL
wWurmyemcs, To eCTb HAOUPAeTCs U3 JIEKTPUUYECKH M30JMPOBAHHBIX JIPYT
or spyra mwiactud. Karymku MHOrodasHoit 0OMOTKU (2) YKIIaJIbIBAIOTCS B
YKa3aHHBIE TTa3bl.

BrermHsist 9acTh KOJTbIla HA3bIBAET-
cd APMO WIA CNUHKA CTATOPA. Y 9acT-
KI MarHUTOIPOBOJIA, PACIIOJIOKEHHbIE
MEXKJIy Ta3aMU HA3bIBAIOTCH  3Y0UbL.
Bce Benmumtunnbl, oTHOCSIIIECST K SIPMY
(reomerpuvecKkie, MAarHUTHbIE), CHAO-
N kaloTcd UHIEKcoM j. Hampumep, mar-

HUTHas UHIYKIUS B dApMe 0DO3HAYa-
Puc. -1.15: Yerpoiicrso, cozparomee erca Bj. Bee Bemmaunbl, oTHOCAIIIE-
BpAIAIONIeeCss MATHUTHOE II0JIE. cd K 3yOraM, cHabXKalTcs WHIECKCOM

z. Hammpuwmep, mmpuna 3y0ia 0603Ha-
qaercd b,. Bece BemnmdauHbI, OTHOCSIINECS K a3aM CHAOXKAIOTCA MHIEKCOM II.
Hanpumep, BoicoTa naza obosnadaercd h,. HacTh KaTymKm, jearias B Ia-
3y, Ha3BIBAETCI NA30607 YACTHIO KATYIIKU, YaCTh KATYIIKH, JIEYKAIas BHE
MarHUTOIIPOBO/IA, HA3BIBAECTCS 4000601 JACTHIO KATYIITKH.

s 3pdekTUBHOTO UCIOIB30BAHUS 3YOIOBOM YacTH MarHUTOIIPOBOJIA
BMECTO OJTHON COCPEJIOTOYEHHON KATYIIKN UCIIOIB3YEeTCA KAMYULEYHAA 2PYN-
na, COCTOAIIAs U3 HECKOJIBKUX, PAJIOM JIEYKAITNX KATYIIEK, CABUHYTHIX JIPYT
OT JIpyra Ha OJIMH I1a3 U IOCJIEJIOBATEILHO COEJIUHEHHBIX JPYT C JIPYTOM.
Yucjio KaTyIek B KaTYIIedHO rpyme obo3Hadaercs ¢. Tak Kak 9uc/Io Ka-
TYIIEIHBIX TPYIIT PABHO P, IUCJIO (Pa3 m, a y KarKJI0i KATYIIKN JBE CTOPOHBI,
TO YHUCJIO MTa30B 2 PABHO

z=2mpq.

Orcrojla Yuc/I0 KaTyIlleK B KATYIIEYHOU T'PYIe ¢ HA3bIBAETCH €Ie YUCAO
na3os Ha nomoc u hasy.
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3. Heobxomumblie cBegeHns 00 aCHHXPOHHOM JIBUTaTeJIe.

[IpeaBapuTebHO Ja UM CJiegyolme oupeesierusi. HemoapukHas 1acTh 3J1€K-
TPUYIECKON MAIUHBI HA3bIBaeTCA cmamop. Bpamarormasics 9acTb J1eKTpuie-
CKOI MAaIlMHBI HA3BIBAETCS POmop. ACUHTPOHHBIE MAWUHDL TTOTY TN TaKOe
Ha3BaHMWe MOTOMY, YTO B HUX POTOP BPAIaeTcsd CO CKOPOCTHIO, OTJIMIHON OT
CKOPOCTHU BpaIlleHUsT MArHUTHOTO I10Jisi. B acMHXPOHHBIX JIBUTATENISAX CKO-
POCTH BpAaIlleHnusa POTOPa MEHBINIE CKOPOCTHU BpaIlleHUd MarHUTHOTO IIOJIH.

3.1. VYcTpoiicTBO AaCMHXPOHHOIO JABUTATEJIs.

CraTop acuHXPOHHOTO JBuUraTess (puc.15) BBINOJHEH TakK, Kak 9TO OBLIO pac-
CMOTDEHO B pasjesie 2.7. A UMEHHO, OH COJEPXKUT KOJILIEBOI MarHUTOIIPO-
Boz (1) ¢ masamu Ha BHyTpeHHEell NUIMHAPHIECKOl noBepxHocTH. C I€JIbI0
YMEHBIIIeHUs TI0TePh Ha BUXPEBbIE TOKK MarHUTOIPOBOJL CTATOPA IMUXTOBAH,
TO €CTh HAOPAH U3 SJIEKTPUICCKN N30 IMPOBAHHBIX MATHUTOMATKUX ILIACTHH.
B nassl MarHuTONPOBO/Ia yI0XKeHa TpexdaszHas (B 001eM cirydae m-dasHast)
obmoTKa (2).
PoTop comep:KuT NUIMHIPUIECKINA MArHU-
1 TOIIPOBOJL C Tla3aMK Ha BHENIHEH OBEPXHO-
cru (puc.16). C 1esbio yMeHbIEeHHs [OTePh
| Ha BUXPEBBIE TOKH MAarHATOMPOBOT IMIXTOBAH.
B mazbr MmarauTonpoBo/ia poTopa yJaIoxKeHa 00-
MOTKa POTOpa.
MarauTonpoBo;, poTopa OTIEJCH OT Mar-
Puc. -1.16: Porop acun- puromposoja cTaTopa BO3IYIIHLIM 3a30poM. B
XPOHHOT'O JIBUTATEIIA TEOPUU JIEKTPUUECKUX MAIUH HTPUHATO 000-
3HAYATh JIMHY BO3JIYIIHOIO 3a30pa MEXKLy
cTaTopoM 1 poTopoMm 0. Orciona

Dy =Dy +2).

Bneck Dy — BHYTpEHHHII JaMeTp MarHUTOIPOBOJA CTaTOpa (KaK TOBODAT,
JIMAMeTp PacTOYKU cTaTopa), Dy — BHEIIHHMIT 1uaMeTp MarHHUTOIIPOBOJIA, PO-
Topa’.

3B TEOPpHUHN SJICKTPUYICCKUX MalllUH IIPUHATO BCE€ BEJIMYUHBI, OTHOCANIHNECA K CTaTOpPY,

cHabxKaThb NHJICKCOM 1, a BCe BEJIMYUHDBI, OTHOCAIIINECIA K POTOPY, cHabxKaThb NHJIEKCOM 2.
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Puc. -1.17: Kopotko-
3aMKHyTass 0DOMOTKa
poTopa

C TOoYKM 3peHust Mpeobpa30BaHUsl SHEPIUN 3a30D
0 JTOJI2KEH OBITh MUHUMAJIbHBIM, IIO9TOMY OH OIpe/Ie-
JISIETCST CUCTEMOM JIOIYCKOB 1 TOCAI0K, HAJIOKEHHBIX
Ha MarHUTOIIPOBO/IbI CTATOPA M POTOPA.

CymectByeT jiBa Buga 0OMOTOK poropa. I B 3a-
BUCHMOCTH OT 3TOI0 Pa3/IMYalOT JIBa BUJIAa POTOPOB.

1. KopoTko3aMKHYTBIN POTOp UM POTOP C KO-
POTKO3aMKHYTO# 00MOTKOI. KopoTKozamkHyTas 00-
MOTKa (puc.17) BbINOJHEHA 13 PDACIIOIOKEHHBIX B Ma-
3aX MarHUTOIPOBO/IA AKCUAJIBHBIX cTepxkHeil (1), 3a-
MKHYTBIX MEZKLy COOOM JBYMsI TOPIEBLIMU KOJIbIIA-
mu (2). Ha puc.17 nmokazana takas 0oOMOTKa, a Mar-

HUTOIPOBOJ TIPU 3TOM HE TOKa3aH. BHelrHe KOpPOTKO3aMKHyTasi 0OMOTKa
HAIIOMUHACT 0eAUYHI0 KACMEKY, TOITOMY TaK MHOTJA HA3BIBAIOT KOPOTKO3a-
MKHYTYI0 0OMOTKY. CTEP2KHU U KOJIBIA BBITOJIHAIOTCS U3 MEJIH U €€ CILJIABOB.
B psye ciaydaeB KOpoTKO3aMKHYTasi 0OMOTKa BBIIOJHIETCS IIyTEM 3aJIUBKH
[Aa30B PACILIABICHHBIM METAJIIOM (aJFOMUHUEM UJIA €rO CILIABAMH).

2. @asHblil poTrop wim porop ¢ TpexdasHoil (MHOrOMha3HO) 0OMOTKOI

(puc.18).

B masbl MarHuTONnpoBoia poropa yioxkena Tpexdasnast oomorka (1). Bpa-
IAOIIALACS BMECTe C pOTOPOM TpexdasHas 0OMOTKa COeIMHEeHa ¢ HeIIOIBUK-
HOIT TpexdasHoil HArpy3Koii (3).

Jlng  sroro wumcnoab3yer-
CA WEMOYHO-KOALUEBOT Y3EAN.
Konmpr daz obMoTku coemau-
HEHBI C BPAITAIOIINMICS KOJIhb-

%

namn  (2), yCTaHOBJIEHHBIMU
|;I| J'I Ha BaJly poropa. Hernomasuxk-
|

Hag TpexdasHas Harpy3Ka co-

—J
(J)I N T T ¢ 4 eauHeHA C  HENOIBUKHLIMU

o~ ™ 37  KOHTaKTaMU (4)1 CKOJIb3SIIIH-
MU TIO BHENIHEH IUJIUHIPHU-

YEeCKOl IOBEPXHOCTU KOJIELl.

Puc. -1.18: ®asznasg obMoTKa poTopa KonrakTe! Ha3BIBAIOTCS wWiem-

ramu.
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3.2. llpuniun neificTBUS aCMHXPOHHOIO JBUTATEJI.

Pabora acmHXpOHHOIO JIBUTATEISI OCHOBaHA Ha CJIEIYIONINX sIBJICHUSIX.
1. Bpamaromeecss marantaoe mosze. OHO OBLIO paCCMOTPEHO B pasjerie 2.
2. fBnenne 3,1eKTPOMArHUTHON WH/TYKITUN.

b, +H
A S
Puc. -1.19: K gaBienuto 3/1eKTpo- Puc. -1.20: K aBjienuio s1eKTpo-
MaTrHUTHOU WHIYKIMU vy = (. MAarHUTHON UHIIYKIIIHN Vs 7§ 0.

TO ABJIEHNE PACCMOTPUM B JIBYX BapHaHTaX.

[lepsoiit BapuanT. B apmKymieMcss MarHHTHOM I0JIe HAXOAUTCA HEIO-
JMBIKHBI mpoBoaHuK (puc.19). Torjga B mpoBojiHUKe BO3HUKAET (MHJLYIIU-
pyercsi, HAaBOJIUTCST ) SJIEKTPOJBUZKYIIAS CHIIA.

[Tycts B — BelmuuHa BEKTOpPa MAIHUTHONM MHIyKINU, | — JJIMHA IPOBOJ-
HUKA, U] — CKOPOCTb JBUKEHIA MArHUTHOI'O II0JI, a IPOBOHUK HEIIOIBUKEH
(ve = 0), Torma uaayupyemast /1C paBna

e= _de = —Bluvy, (-1.6)
dt
rae ¢ = Blr; — MArHUTHLBIN IIOTOK, & X;—TIepeMeIleHre MAIHUTHOIO II0JIA.

PaccMoTpuM ApyToii cirydaii, KOrjga ABUKETCA W MAHUTHOE II0JI€ H IIPO-
BosiauK (puc.20). Ilyctb v — CKOPOCTDH JIBUKEHMsI MATHUTHOTO TI0JId, & Uy —
CKOPOCTbH JIBUZKCHUS IIPOBOIHKKA, Toraa uuaynupyeMas J1C pasna

dd
e=——= —Bl(vy — vy), (-1.7)
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rje ¢ = Bl(x1 — x3) — MArHUTHBIN TIOTOK, T1 — IEPEMEITeHIe MAIHUTHOTO
I0JISA, @ To — IIepEMeEIeHIe IIPOBOAHIKA. B 4acTHOM cilydae, eciid vy = ¥1, TO
e=0.

3. drnenune Ammepa.

A
7 . \ /V
B / )
] F
I
A

Puc. -1.22: Cxema coepunennst 1Bura-

Puc. -1.21: K gpJienuto Tess ¢ TpeX@as3HbIM HCTOYHIKOM

Awmmepa

OHO 3aKJII09a€TCsT B TOM, YTO HA IIPOBOJHAK C TOKOM B MArHUTHOM I10JIC
neiicrByer cuna (puc.21).
[Iycts B — BeKTOp MArHUTHON MHJLYKIHH, § — BEJIMIMHA TOKA B IIPOBO/HH-
Ke, | — BeKTOD, BeJIMIMHA KOTOPOTO PaBHA JIJIMHE IPOBOHUKA, 8 HAIPABJICHIE
COBIIaJaeT ¢ HAIllpaBJIeHneM Toka. Torja cuiia, JeficTByfolas Ha MPOBOIHIK,
(cuma Ammepa) paBHa
F=i-]l, B],

rjie KBaJIpaTHbIe CKOOKM O3HAYAIOT BEKTOPHOE IPOU3BEICHHE BEKTOpPOB 1 n
B.

Ha ocnoBanum ykasaHHBIX SBICHUHA MOXKHO OODBACHUTH HNPUHIIAI JIEi-
CTBUsI ACHHXPOHHOrO JiBuraresis. [lycrs cHayaa poTop HemoaABu»KeH 1y = 0.
Takoii pezkuM paboThI JBUTATE IS HA3LIBACTCH PEXKUMOM NYCK.

[Tociie noaxkmouenus TpexdasHoil 0OMOTKI cTaTopa K MCTOYHUKY TPEX-
asnoro Hampsixkenust (puc.22) BOZHUKAET BPAIIAIONIEECs] MATHUTHOE TI0JIE.
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CKOpOCTb BpallleHuAd MarHUTHOI'O II0JIfA paBHa4

_60f
P

ni

Eit coorBeTcTByeT /MHEiHAT CKOPOCTBH ¥ JABUMKEHUS MATHUTHOTO IOJIA
OTHOCHTEJILHO POBOJHUKOB OOMOTKH poropa. B cooTBercTBHU C sSBIEHUEM
9JIEKTPOMArHUTHON WHIYKIIMK B IIPOBOJHUKAX OOMOTKH POTOPA HABOJUTCS
D/IC. Ee Besmmuuna onpejensiercs: coorromenueM (-1.6). Hacrora sroit 9/1C
paBHa gactoTe f; Tpexdasznoro Hanpsikenus. [leiicrBytoriee 3uagenne DJ1C,
HABOJMMOI B (pa3e OOMOTKH B PeKMMe IIyCKa, MOYKET OBITh 3aIllUCAHO CJIeTy-
FOIIUM 0Opa3oM

EQH = 4, 44f1w2k:062<13 . (—18)

3/1echb wy — YUCI0 BUTKOB B haze 0OMOTKH POTOPA, Kosz — OOMOTOUHBIN KO-
s dunmenT oOMOTKH poTropa, ¢ — MArHUTHBIN TTOTOK.

[Tox neitcrBuem /IC B oOMOTKe poTopa
Bo3HuMKaeT TOK (puc.23). Yacrora Toka B po-
TOpe Tak:Ke paBHa fi.

B coorBercrBum ¢ sBienumem Amiepa Ha
CTEPXKHHU C TOKOM, HAXOJANINECS BO BpAIla-
IOIMEMCS MarHUTHOM TI0JIe, JeHCTBYET CHJIa
(puc.24). Cubl, JeficTByrolue Ha [TPOBOJHU-
KI OOMOTKH POTOPA, CO3/IAI0T BPAIIAIONINI MO-
MEHT, HAIPpABJIEHUE KOTOPOIr'O COBIIAJIAET C Ha-
[IpaBJIEHUEM BPAIeHNsT MAarHUTHOTO 110J1st. [Tog
JIefiCTBUEM 5TONO MOMEHTa POTOD IPUBOIUATCS
BO BpallleHHeE.

Tertepb mycTh CKOPOCTH BpAIEHUsT POTOPA JIOCTUTJIA 3HAUCHUA No < 71.
Eit cooTBeTcTBYyeT JiMHEITHAs CKOPOCTD JIBUXKEHUSA CTEPKHEN V9. B cooTBeT-
CTBUU C SIBJIEHHEM 3JIEKTPOMArHUTHOW WHIYKIIUU B IPOBOJHUKAX OOMOTKHU
poropa Tak:ke HapoauTca D/C. Ee Beaumunna onpenensercs COOTHONIEHTEM
(-1.2). Hacrora sroit 9/IC pasna

Puc. -1.23: Toku B KOpOTKO-
3aMKHYPOil 0OMOTKe

p(n1 — ng)
9
60
rjie (ng —ng) - CKOPOCTH BPAITIEHUS T10JIsl OTHOCUTEIBLHO BPAIIAIOIErOCsT POTO-
pa. [eiictBytormiee 3nadenne DJ1C, HaBoauMoii B haze 0OMOTKI MOZXKET OBIThH

fa=

4CMoTpuTe HpeBIIyIIil pas3ieL.
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3allMCaHO CJICAYIOIINM o6pa30M
E2 = 4, 44f2w2k5062(19 .

[Tox neiicrBuem DJIC B 0OMOTKe poTOpa BO3HUKAET TOK. Ha MpOBOTHUKHU C
TOKOM OOMOTKH POTOPA, HAXOJAIINECS BO BPAIAIONIEMCS MATHUTHOM II0JIE,
neiictByer cuta. CHibl, IefCTBYIOIIE Ha IMPOBOJHUKH OOMOTKH POTOpA, CO-
3/IaI0T BPAIAIONINNA MOMEHT, IOJ JIEHCTBHEM KOTOPOTO POTOP IPOJIOJIKAET
Bparenne. To ecThb, ¢ yBeJIMIeHnEM CKOPOCTHU BPAIEHUd POTOpa YacToTa M
amiintygaa D/1C ymenbmaercs. CoOTBETCTBEHHO YMEHBIIACTCS 9aCTOTa, TO-
KOB B IIPOBOJIHUKAX OOMOTKHU POTOPA.

JomycTM, 9TO pOTOP Pa30TrHAJICSA O CKO-
poctu ny = ny. Torga Bparmaroieecs: MarauT-
HOE T10JIe HEIOJIBUKHO OTHOCHUTEJIHHO Bpalla-
omerocs poropa. 9/1C, HaBogumas B 0OMOT-
Ke poTopa, paBHa HYJIIO, COOTBETCTBEHHO TOK
B dazax oOMOTKH POTOpa paBeH HYJIIO U Bpa-
AU MOMEHT, Pa3BUBACMBbII JIBUTATEIICM,
paBen HYyJ110. Takoil pexKuM Ha3bIBACTCHA PEXKU-
MOM udeasvro2o rosocmozo xroda. Taxum 00-

pa3oM, JIJIs CO3JaHUsI JIBUTaTEIeM BPaIIaioIe-
r'o MOMEHTa He0OX0IMMO, YTOOBI CKOPOCTDh Bpa-
IIIEHNsT POTOpa ObLIa MEHBIIE CKOPOCTH Bpa-
IMeHNsd MarHATHOro mojid. Vmenno OJjiarosga-
psi 3TOIT 0OCODEHHOCTH pacCMaTPUBAEMBIN JIBU-
raTesb ObLT Ha3BaH ACUHTPOHHDIM.

JI1st XapaKTepUCTUKU BPAIEHNsT MAIHUTHOTO I10JIsT OTHOCHTEIHHO POTOPA
BBOJIMTCSI BEJIMINHA,

Puc. -1.24: Bpamaroruii
MOMEHT ACHHXPOHHOI'O JIBH-
raTeis

ny —ng
§ = —
ny
KOTOpasi Ha3bIBAETCA cKoavocenuem. B pexxume IIyCKa, KOrJga pOTOp HEIIo-
nBimKeH, s = 1. B pexkume mieasilbHOro XOJIOCTOIO XOJ1a, KOUJa 1y = Mo,

s=0. I/ICHOJII:BYH CKOJIb2KeHune, MO2KHO 3alliucaTb
ny —MNg =S8Ny,

fzszzs.fh

E2 = 4, 44f2w2ko62q) =S~ E2H .
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3.3. DBajaHc MONTHOCTH B AaCUHXPOHHOM JdBUTaTEJIE.

JIy1st aCMHXPOHHOIO JBUTATE/IST UMEET MECTO OAJIAHC MOIIHOCTH: MOIIHOCTD,
noTpebiseMast ACMHHXPOHHBIM JBUTATEIEM M3 HCTOYHUKA, PABHA TOTEPSIM MOIII-
HOCTHU B KOHCTPYKTHBHBIX 9JIeMEHTaX aCHHXPOHHOTO JIBUTATE ISl U B HAIPY3Ke,
HPUBOJAMMOl UM B JiBuzKeHue. [Ipexkie Bcero Mul GyjieM TOBOPUTDH O DaJjiaHce
AKTUBHOW MOIITHOCTH.

Basianc MOImHOCTH MILIIOCTPUPYETC Ua2pammoti MOUHOCMU, KOTOPast
CUMBOJINYIECKU N300parkaeTcss Kak TPyOOIpoBOJ| ¢ OTBeTBIeHusIME (puc.25).

P A fi
/ N\ S\ N
S /D /D /D @05 A/DM

/037 o 2

Puc. -1.25: JluarpamMma MOIITHOCTH aCHHXPOHHOTO JBUTATE/IS.
31ecn
® MOIIHOCTD, OTPedIsieMasi aCHHXPOHHBIM JBATATEJIEM U3 CETH,

P1 :m1U1'11C08901, (—19)

® [I0TEepH B aKTHUBHOM COIIPOTUBJICHUU 061\40TKI/I cTaTopa
Py :m1[12'R17
9Ta MOIIHOCTH PACCEMBAETCsl B BUJE TEIIa B YKa3aHHON 00OMOTKE,
® [I0OTEPH B Mal'HUTOIIPOBO/IE (B CTaJII/I) CTaTOpPa aCHHXPOHHOI'O JIBUT'aTEJIA
Pcl :PB1+P1"17

OHU CKJIJIBIBAIOTCA M3 [OTEPh Ha BUXPEBbIE TOKU Py M IIOTEPh Ha
nepemMaranauBanue (Ha rucrepesnc) P, 9Ta MOIHOCTb PACCEeMBAETCS
B BHU/IE TellJla B MarHUTOIIPOBOJEC CTaTOPa aCHMHXPOHHOI'O JBUT'aTECJId.

e Paznwuiry
Pl - Pal - Pcl

Ha3BIBAIOT 2AECKMPOMAHUMHOT MOUHOCTIBI0 U 0DO3HATA0T P,,. ITa
MOIITHOCTD II€PEJIAaeTCd U3 CTaTOpa B POTOP 4Yepe3 BO3LYIIHBII 3a30p.
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e [lorepu B aKTUBHOM COIPOTHUBJIEHHH OOMOTKNA POTOPa aCHHXPOHHOTO
JBUTaTEJIS

2
P32:m232‘[27
9Ta MOIIIHOCTH PACCEeNBaeTCsI B BUJE TEILIa B OOMOTKE POTOPA.

e [lorepu B MarHuTONpPOBOJIE (B CTAJIN) POTOPA ACHHXPOHHOTO JIBUTATEJISI
P02:P132+Pr27

OHH CKJIaJAbIBAIOTCA U3 IIOTEPL Ha BUXPEBbLIC TOKU PB2 u 110Tepb Ha IIe-
peMaraunanBanue (Ha rucrepesnc) P, 9Ta MOIHOCTH PACCEMBAETCS B
BHJIC TeIIa B MarHUTOIIPOBOJIE POTOPa ACMHXPOHHOTO JBHTraTesd. Kak
YKa3bIBAJIOCh, 3TH IIOTEPU YMEHbIIAIOTCS C YBEJMIEHIEeM CKOPOCTU BPa-
IICHUST POTOPA.

e Pasnocto
PaM_P32_P02 (-110)

obosHavdaeTcsa Py, 1 Ha3bIBAETCI METAHUNECKOT MOUHOCTBIO, TIOCTYyTIa-
oITeil Ha BaJl acCHHXPOHHOTO jaBurare/isi. OHa pacxoyeTcs Ha IMOTEePU B
CTaJITN AKOPS, JI0OABOYHbBIE TIOTEPU, MEXAHUIECKHUE ITIOTEPH U MOJIE3HYTIO
MEXaHUICCKYIO MOIITHOCTD.

o Jlaylee HEOOXOMMO Y4U€CTh, YTO YaCTh MEXaHUYIECKOW MOIIHOCTH TPa-
TUTCH HA TPEHUE B MOJANIUITHUKAX U HA BEHTUIAIMIO. ITY YacTh 000-
sHadnM AP, u Oy/ieM Ha3bIBATH MELAHUYECKUE NOMEPU.

e JlobaBounble norepn P,,s BKIIOYAIOT B cebs BCe BUJIBI TPYJIHO yUH-
TBIBAEMBIX ITOTE€Pb, BBI3BAHHBLIX JeiicTBreM Bbicmnx rapmoHuk MJIC,
nyJibcarieii MarHUTHOI'O IMOTOKA M JIDYTUMH IpUYnHaMu. B coorBer-
creun ¢ ['OCTom npunnmator P, = 0.005F;.

o JJlojiesnag Mexanmyeckas MOITHOCTDb
Py= My, (-1.11)

riae My — ToJie3HbI BpaIlaionmii MOMEHT Ha BaJsly jBuraress, (1o —
YIJIOBasi CKOPOCTh BPAIEHUsI POTOPA B PaJl/CeK.
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B peByﬂbTaTe 6aﬂch MOIIIHOCTHM JIJI< aCI/IHXPOHHOI‘O ABUT'aTeJId NMeeT BU
P =Py+Pag+Po+Po+ P+ AP+ Ps. (-1.12)

OTCIO,ZL& CJIEAYET, YTO MEXaHNYIECKasd MOIIHOCTDL JBUI'ATEJISl PaBHA

P,=P, —Py—Po=P,s+AP,+ P,. (-1.13)
OTrHo1IeHnE P
2

= —=.100 -1.14

=P (-1.14)

€CTb KOQ(beI/IHI/IeHT IIOJIESHOI'O ,HeﬁCTBHﬂ ACUHXPOHHOI'O JABHUI'aTEJIA.

3.4. Bpamamooniuit MOMEHT aCUHXPOHHOT'O JIBUTATEJIH.

MOMeHT ABUraTe/id MO2KHO COCHUTAThb IIyTeM CYMMHPOBaHUA MOMECHTOB OT
cun (et Amrepa), JeHCTBYIONMX HA MPOBOJHUKE C TOKOM OOMOTKH POTO-
pa BO BpalmaommMca MarauTHoM moje. OHAKO B TEOPUM JIEKTPUIECKUX
MAaIITIH UCIOJ/IB3YEeTC pacieT BPAIAIONIEr0 MOMEHTA, NCXO/S W3 MOIIHOCTH,
repelaBaeMoil Ha poTop.

HarmomuaunMm, uTo MexaHudecKasi paboTa, coBepIiaeMasi BPAIIAIOIIIMCS Te-
J0M (POTOPOM) TOJ JieficTBIEM Bpalaroriero MmomenTa M papBHa

A:M'Oég,

rje (i — yroJ moBopota Teia (poropa). Orcrofa MeXaHHIeCKasi MOITHOCTh
paBHa
Q9

Po=M- =M Q.

OTCIOA

[Ipumem 6e3 moKa3aTebCTBA CJeIYIOIee BhIpaXKeHHe JjIsi BPAIAIOIIero
MOMEHTa aCUHXPOHHOT'O JIBUTATEJI’

2
M= pmmm-@. (-1.15)
2rfi(X3 + %) S

5 o
°C BBIBOJIOM 3TOM (DOPMYJIBI MOXKHO TO3HAKOMUTHCs B KHUre A. V. Bombaexka JI3.

24



31ech p — 9HUCJIO Tap MOJII0COB OOMOTOK CTAaTOpa U POTOpa, Mo — IUCIO a3
00OMOTKH poropa, U; — BeJmunHa HaIps>KeHUs TUTAHUS JBUATATENs, f1 — da-
CTOTa HalIpA2KCHUA IMUTaHWA ABUTaTEJIAd, X2 — MHAYKTHUBHOEC COIIPOTUBJICHNE
0OMOTKH poTOpa, Ry — AaKTUBHOE COITPOTUBJICHUE OOMOTKH POTOPA, S — CKOJIb-
JKEHHe.
U3 (-1.11) coremyer BbIpayKeHue JIjist TIOJIE3HOIO BPAIIAIONIETO MOMEHTA
60 1% :9,55-&. (-1.16)

27rn2 N9

M

U3 Beipazkenust jijis Mexanudeckoit moruaoctu (-1.13) cienyer

B _ By Pust AR (-1.17)

na U ng

Orcrozia mostyaaem
M = M,y + AM, (-1.18)

riae AM MOMEHT, pacxo/lyeMblii Ha JIOTIOJTHATEIbHbBIE IOTEPU U MEXaHUIeCKIe
OTEPH.
B pexume mycka AM = 0, mosTomy

M, = My, . (-1.19)

DTUM COOTHOIIEHUEM MbI BOCIIOIb3YEMCsI JIJIsl PACUeTa BPAIIAIONIEro MOMEHTA
B pexkume mmycka Moy.

3.5. MexaHndeckasi xapaKTepUCTUKA AaCUHXPOHHOTIO JiBurareJs. Pop-
myiaa Kiocca.

BaBHCHMOCTD BPAIAOIIEr0 MOMEHTa OT CKOJIbKeHust M ($) a Takzke 3aBHUCH-
MOCTb CKODOCTU BpAIlleHUsl pOTOpa OT MoMeHTa (M) HasbiBatoTCst Mmexa-
HUYeCcKol Tapaxmepucmukoti aCHHXPOHHOTO JIBUTATENI. Y Ka3aHHbIE XapaK-
TEPUCTUKY OJIHO3ZHAYHO CBS3aHDbI MEXKJIY COOOI, TaK Kak

601
p

ne = (1—2s) =(1—s)n;. (-1.20)

Basucnmocts M (s) crpoutcs Ha ocHOBaHUY Bhipakenus (-1.15), ona mokasa-
Ha Ha puc.26. Eit coorBercTByeT 3aBHCHMOCTD No (M), HOKazanHas Ha puc.27.
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>
S
Puc. -1.26: Mexanugeckas xa- Puc. -1.27: Mexauundeckas Xa-
PAKTEPUCTUKA AaCHHXPOHHOIO PaKTEPUCTUKA AaCHHXPOHHOIO
nsuraress M (s) nsuraress ng(M).

Touka "o"MexaHndecKoil XapaKTEPUCTUKU COOTBETCTBYET DPEKUMY HIe-
AJILHOI'O XOJIOCTOIO XO0JIa aCHHXPOHHOI'O JIBUTATEJIS
60/,

M=0, s=0, ny=mn = .
p

Touka "u"mexanmaeckoit XapaKTepUCTUKU COOTBETCTBYET HOMUHAADHOMY
PeEXKUMY pa6OTbI ACUHXPOHHOI'O ,ZLBI/IFaTeJ'Iﬂﬁ

60
M=M,, s=s,, ny=_(1—s) I
p

Touka "K"MexaHHIECKON XapaKTePUCTUKNA COOTBETCTBYET KPUMUHECKOMY
peKuMy pabOThl aCHHXPOHHOIO JIBUTATEJIsI

601

M = M, (MakcuMaJIbHOMY MOMEHTY), S = Sx, nNg = (1 — sy)

Touka "un'"MexaHndeckoil XapaKTEPUCTUKHA COOTBETCTBYET PEKUMY ITyCKa
ACHHXPOHHOTO JIBUTATE/IsI

M=M, s=1, ny=0.

6HOMI/IHa.HbHI)II\l Ha3bIBAETCA Hambojee JacTo BCTpe‘{aIOHlI/IIU/ICH PeXKUM, Ha KOTOprfI
paccuuTaH aCI/IHXpOHHbIﬁ JBUTraTEJIb.

26



U3 dopmyiier (-1.15) cireyer BeIpaykeHue JJist IIyCKOBOI'O MOMEHTA

pm2U12

Y g L
wi (X3 + R3)

“Ry. (-1.21)
YaacTok "ok'"MexaHnIecKoi XapaKTePUCTUKN COOTBETCTBYET YCTONUINBOM pa-
6ore acuaxpoHHOrO jnBuraress. Ha wem mpoussonnas dM/ds > 0 u ymeHb-
IIeHNEe CKOPOCTU BPAIEHUs TPUBOJIUT K YBEJIUICHHUIO BPAIIAIONIEr0 MOMEHTA.
Yuacrok "Ki'"'MexaHHYeCKoil XapaKTepPUCTUKU COOTBETCTBYET HEYCTOMINBOI
pabore acuHxpoHHOrO JBuraress. Ha wem mpoussomnas dM/ds < 0 u 1o-
IIBITKA IOJIYIUTH YBeJIUUEHNEe BPAIAOMero MOMEHTa C yMEHbIIEHHEM CKO-
POCTH BpallleHns IPUBOUT K JOMOJTHUTETHHOMY YMEHBIIEHUIO BPAIAIOIIETO
MOMEHTa U TOPMOXKEHUIO aCUHXPOHHOT'O JIBUTATEIS IO €r0 OCTAHOBKH.

®Popmyna Kaocca. VccnenoBanne mexanndeckoii xapakrepuctuku M ()
Ha 9KCTPEMYM II03BOJISIET 3allUCATh 3Ty XapaKTEPUCTUKY depe3 ImapaMeTpPh
KpuUTHIecKoit Touku My , S,. Samumem 3asucumoctsb M (s) (-1.15) B coemy-
FOITIEM BUJIE

K R
M=— .22 (-1.22)
X3+% s
rie
K — ]977”L2U12 ’
w1

U MICCIIe/IyeM I0JIy YeHHOe COOTHOIIEHHE HA SKCTPEMYM, TO €CTh, PEIIIM ypaB-
uerue dM/ds = 0. [omyanm

1 R2
—1+4 =22 =0.
X3+ 3 Sk
Orciona
Ry
K= — . -1.23
o= (123)

[ToncraBisst 510 coorHommenne B (-1.22), moayduM BbIpayKeHUE JJIS MAKCH-
MaJIbHOT'O MOMEHTa

K pmyU?
My = = , -1.24
2X2 2CL)1X2 ( )
HCIIOJIB3Yys KOTOpOoe, HaijieM
M 2
M, &4 57



OTCIO,ZL& IIOJIy9a€M BbIpazK€Hue J1JjIisd MeXaHUYEeCKOM XapaKTEPUCTUKU aCHUH-
XPOHHOI'O JBUT'aTEJId

2M,
M= """ (-1.25)
Sk + S
S Sk
KOTOpPOE Ha3bIBaeTCA (bOpMyJIOfI Kiocca. Ono y,ILO6HO TEeM, 9TO 3aBUCUT TOJIb-
KO OT ABYX IIapaME€TpPOB U IIO3BOJIACT 3allMCaTb MeXaHHYCCKYIO XapaKTepu-
CTHUKY 4Yepe3 3Ha4YCHUdA MOMEHTa U CKOJIb2KEHUA AJid IBYX PE2KHMOB pa6OTbI
ACUHXPOHHOI'O JABHUI'aTeJId, HallpuMep, JJJIsd HOMHUHAJIbHOI'O U KPUTUYIECKOI'O
PEXKUMOB, NJIN JIJId HOMUHAJIBHOI'O 1 HyCKOBOI‘O PEZKUMOB.

3.6. Pel"yJ'II/IpOBaHI/Ie CKOPOCTH Bpalll€eHnusd aCMHXPOHHOI'O ABUrarTe-
JId.

HeobxomuMocTh pery/impoBaius CKOPOCTH BPAaIleHns CBs3aHa ¢ TpebOBaHU-
sIMU 000Dy IOBAHUSI, UCIO/IL3YIOIEr0 aCHHXPOHHBIA IPUBO/L.

3 BeIpazkeHus I MeXaHUIeCKO XapaKTePUCTUKH ACUHXPOHHOIO JIBH-
raresisi (-1.15) YeTbIpe BO3BMOXKHBIX CIIOCOOA PEryJINpOBaHUS CKOPOCTH Bpa-
IICHUST:

® U3MeHeHMe YaCTOThI IUTAHUA f; — 9aCTOTHOE PerynpoBaHue;
® II3MEHEHMEe YHCJIa MOJII0OCOB OOMOTKH CTaToOpa 2p;

e u3MeHeHMe Harpsikenns Uy

® U3MEHEHHME aKTHUBHOT'O COIPOTHUBJIEHUS OOMOTKHU poTopa .

PerynupoBanue cCKOpocTH BpallleHns n”3MeHeHneM aKTUBHOI'O CO-
MPOTUBJIEHUsI OOMOTKH POTOPA.

DTOT Crocob TPUMEHUM TOJBKO I aCHHXPOHHBIX JBUTaTe el ¢ das-
HBIM POTOPOM, KOTOPBIIl UMeeT IMEeTOTHO-KOJIBIIEBOMN y3€/1 sl MOAKII0IeHIS
J100aBOYHBIX CONPOTUBJICHUN R, .

i paccMaTpuBaeMoro criocodba peryJnpoBaHus MaKCUMaJIbHBIF MOMEHT
(-1.24) ocraercs Hem3MEHHBIM, a KpUTHYECKOe CKosbkeHue (-1.23) Bospac-
raeT. OTcro/1a MeXaHUIeCKe XapaKTePUCTUKN I Pa3INIHBIX JOOABOUHBIX
COMPOTUBJIEHUN MMEIOT BWJ, MOKa3aHHbIN Ha puc.28 u puc.29. Mexannde-
cKag XapaKTepucTuka s [, = ( HaspBaeTcs ecmecmeennol, MeXaHude-
CKasl XapakTepucTruka s R, # 0 HaspiBaeTcsa uckycmeennol. Y BeJndeHne
JI0OABOYHOI'O COIMTPOTUBJICHUS IIPUBOJIUT K YMEHBIIIEHUIO CKOPOCTHU BpPAICHUS.
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Puc. -1.28: Mexannveckue xa-
PAKTEPUCTUKU ITPU U3MEHEHUH
COIPOTUBJIEHUS OOMOTKH PO-
TopA.

XV

Puc. -1.29: Mexanndeckne xa-
PaKTEPUCTUKN IIPU U3MEHEHUHN
CONIPOTUBJIEHUST OOMOTKH PO-
Topa.

Jlnana3oH peryJimpoBaHus B 9TOM CJIydae BBIIIIe, YeM TP PEryJINPOBAHUN Ha-
MPSYKEHUS.

DTOT €1ocod MO3BOJISIET PEryJIUPOBATH CKOPOCTh BpAIEHUs IIJIABHO U B
mupokoM jranasone. Hempocrarkamum criocoba SBIIAIOTCS HEIKOHOMUYIHOCTD
n3-3a OOJIBIUX TOTEPh B JI0OABOYHOM COIPOTHUBJIEHUH U OOJIBIION HAKJIOH
MEeXaHUIECKNX XapaKTePUCTUK IMPHU OOJIBIINX T0OABOYHBIX COMPOTUBJIEHNU-
SIX, UTO MPUBOJIUT K HEJOMYCTUMBIM U3MEHEHWSM CKOPOCTH BPAIEHUs ITPU
HEOOJIBINNX U3MEHEHUSIX MOMEHTA HATDY3KH.

CpaBHUBas pPacCMOTPEHHbIE CIOCOOBI PErYJIMPOBAHUS CKOPOCTH Bpallle-
HUs ACMHXPOHHOI'O JIBUTATEJIA, HYKHO OTJATh IPEIIOYTEHNE YACTOTHOMY
CTIOCO0Y PEeryIMpOBaHNs KaK HanOoJiee SKOHOMIIHOMY U MTO3BOJISIIOIIEMY TIJIaB-
HO W B IIMPOKOM JIMANa30He PEryJIMpoBaTh CKOPOCTb BpalleHus. JacToTHO-
peryJImpyeMblil TPUBOJI, ¢ KOPOTKO3aMKHYTHIM aCHHXPOHHBIM JIBUTATEJIEM Ha-
XOJIUT TMHUPOKOE NIPUMEHEHUE B TEXHUKE.

4. IIpumepsl pacdera.
4.1. IIpumep pacuera. Bapuant Ne6

Tpexdasublii (m; = 3) aCUHXPOHHBIH JBUTATENb ¢ (Da3HBIM POTOPOM, 00-
MOTKa POTOPa KOTOPOT'O COe/INHEHA 3Be3/10i, & HOMIUHAJIbHAS TI0JIe3HAs MOIII-
HOCTBL KOTOPOro papHa Pa, = 55 - 10° Br, BK/IIOYeH B ceTh ¢ HOMUHAJILHBIM
nanpsizkeauem Uy, = 220 B u gacroroit f; = 50 I'u. Ckopocrh Bpatenus
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poTOpa B HOMHHAJILHOM PEKHUME Mgy = 960 06/Mun. Koaddurment mosres-
HOro JIeficTBUs JBUraTesss B HOMUHAJILHOM pexkume 1, = 89 %. Kocunyc
yIJla, HArPY3KW, ¢ KOTOPBIM JIBUTATEIb PAdOTaeT B HOMHHAJIBHOM PEXKUME,
cos ¢, = 0,86. Yucso nmap moJiocoB oOMOTKU ctatopa p = 3. Kpome Toro
3aJIaHO OTHOIIIEHNE MaKCUMAaJbHOI'O MOMEHTA JIBUTATENsI K €ro IIyCKOBOMY
momenty My /M, = 1,8.

OnpenemuTh:

® HOMUHAJIBbHBIN TOK craTopa [y,

HOJTHBIE TIOTEPH JBUTATEIsI IPH HOMUHAILHOM HArpy3ke (P — Poy),
® [IOCTPOUTH ECTECTBEHHYIO MEXAHUIECKYIO XapaKTepucTuky ng(M).

1. HomunasnbHbIit TOK craTopa [, onpejensgercs u3 coorHomenus (-1.9)

. 3
L Pi, 55 - 10

= = =97 A.
m1U1H + COS Py 3-220 - 0, 86

2. Tlonmuble moTepu jaBuraTe/ s MpW HOMHHAJIbHOW Harpyske P, — Poy.
31ech MOIIHOCTE Py, moTpebiigemas JBUTraTe/IeM, 3a/1aHa.

2.1. Ilosrle3Hast MexaHUYIeCKast MOITHOCTD s, OlpejiesisieTcss u3 COOTHOIIIe-
aust (-1.14)

Poy =1y - Py = 0,89 -55-10° = 49 - 10° Br.
2.2. OTcroga oJIHbIe IOTePH JBUTraTe s IPU HOMUHAJILHON HAPY3Ke

Py — Py, = (55 — 49) - 10° Br.

3. TlocTpoenue ecTecTBeHHON MeXaHHUECKOH XapaKTepucTuku no( M ).

CHauajia OCTPOUM MEXAHUIECKYIO XapaKTepUCTHKY B KoopauHartax M (s)
B coorBercTBun ¢ dhopmynoit Kinocca (-1.25)

2M,
M=——.
Sk + S
S Sk
OTa XapaKTepuCTuKa OlIpe/ie/ieHa, eC/Id OIIpe/Je/INTh BEeJIMYNHY MaKCHUMaJlb-
HOro MOMeHTa M U BEJIMINHY CKOJIbXKEHHSI, COOTBETCTBYIOIIEIO 9TOMY MO-

MEHTY Sk. ,)__LIISI olnpejgesaeHund BeJININHBbI CKOJIb2KEHUA S BOCIIOJIB3YEMCA TeM,

7MeX&HI/I‘{eCKaH XapaKTEPpUCTUKa Ha3bIBaCTCHA eCTeCTBeHHOfI7 €CJIn OHa COOTBETCTBYET
HYJIEBOMY ,ILO6&BO‘{HOMy COIIPOTUBJICHUIO B IIEIIN 00OMOTKH poTopa.
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YTO OTHOIIEHHE MaKCHMAJIbHOI'O MOMEHTa JBUTATEJIsI K €r0o IYCKOBOMY MO-
menTy 3ajgano My /M, = 1,8. Ilpu srom yurem, uro dopmyina Kiocca s
pexxuma mnycka, korima M = M, u s = 1, naer

2M,
M, = =%
SK—‘—;

OTCIO,IL& ciaeayer ypaBHeHue JJigd olIpede/IeHud KPUTHUYECKOI'O CKOJIb2KEHUA
Sk

M

Tak kak ckoJib:KeHue m3MeHsercd B mpegenax or 0 g0 1, To dpuzmyecknii
CMBICJI IMEET TOJIBKO OJHO PEIICHUE

M, (MK>2 .
Sk = M

3.1. B namem ciydae KpUTUIECKOE CKOJIbKEHHUE Si PABHO

M M \2
== (=) —-1=1,8—4/1,82—-1= .
S M, (M> 8 8 0,3

Makcumasbhbiit MomenT M, onpenenum u3 dhopmysbr Kiocca (-1.25) st
HOMUHAJIbHOI'O PEXKIMAa
2M,

Su Sk

M, =

Orcrona .
MKZZMH.(SKJFSH) .

Su Sk

3.2. B srom Beipaxkennun My, onpejensiercst n3 Bbipazkerus (-1.16)

Py, 49 - 103
2~ 955 ——— =487 H um.

M, = My, = 9,55
2 N 960

3.3. HomunambHOE CKOIbKEHRE Sy ONPEIeIsIeTCs n3 cooTHoIeHus (-1.20)

Ny — e 1000 — 960
5 " 1000
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3.4. 31ech 1y CKOPOCTH BPAIEHNsT MATHUTHOT'O TIOJISI OLPEJIENSIETCs B CO-
orsercTBu ¢ (-1.5)

60 60 - 50
ny = 60/ = ———— = 1000 06/mum .
P 3
3.5. Mcnonb3ys HaiiJleHHbIe BeJIMYUHLI, OIIpeAe/IseM MaKCUMAJIbHBIA MO-
meHT M,

1 Sk Su 1 0,3 0,04
M= =M, (224 2%) = Z487. — 1852 H .

2 <H+5K> 2 (0,04+0,3> Y

3.6. B pesysnbrare ypaBHeHne Mexaundeckoii xapakrepuctuku M (s) nme-
eT BH]IL

B 2M, B 3704
Sk s 03 S
ST Sk s T 0,3

3.7. Uctionb3ysl BBIMIEIPUBEICHHYIO (DYHKIINIO, BBIYUCIUM KOOPIUHATHI
TOYEK MEXaHMIECKON XapaKTepucTHKu no(M) B coorBeTcTBUE ¢ Tabuei 4.

Tabuma 4.
S 00 [ 02 | 04 | 06 | 08 1,0
M 0 1715 | 1781 | 1482 | 1218 | 1028

ne = (1 —s)ny | 1000 | 800 | 600 | 400 | 200 0

HO BBIYUCJICEHHBIM KOOpP/JNHaTaM CTPOUTCA eCTeCTBeHHad MeXaHUdIeCKad Xa-
pakrepuctuka ng(M).

4.2. IIpumep pacuera. Bapuant Ne26

Tpexdasublii (m; = 3) aCHHXPOHHBI JBUraTE]h ¢ KOPOTKOZAMKHYTHIM PO-
TOPOM, HOMUHAJIbHA MOJIe3HasT MOITHOCTHL KOTOporo Ps, = 800 B, Bkiouen
B ceTh ¢ HOMHUHAJIbHBIM HalpsizkenneM Uy, = 220 B u gactoroit f; = 50 I'm.
CkosbKeHne poTopa B HOMUHAJLHOM pexkuMe s, = 3 %. Koaddunuent no-
JIE3HOTO JIEeWCTBUS JBUTATEN B HOMHHAJIBLHOM pexkume 7, = 0, 78. Kocunyc
yIJIa Harpy3KH, ¢ KOTOPBIM JIBUTATETb PA0OTaeT B HOMHHAJIBLHOM DEXKIME,
cos py = 0,86. Yucsmo nap nosrocoB odomMoTku cratopa p = 1. Kpome Toro
3a/IaHbl OTHOIIEHNE MAKCHUMAJBLHOT'O MOMEHTA JIBUTATeNd K €ro IIyCKOBOMY
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MomentTy My /M, = 2,2, OTHOIIEHHE TyCKOBOTO MOMEHTa JBUTATENI K €ro
HOMUHAJILHOMY MoMeHTy M), /M, = 1,9 a TakzKe OTHOIIEHHUE [IYCKOBOIO TOKA,
JBUraTeNs K ero HoMuHasiabHoMy TOKy I /I; = 7,0.

OrnpeieuTh:

® HOMUHAJbHBIN [, 1 ycKOBO# [; TOKI, HOMUHAJbHBIN M, myckoBoit M
1 MaKCUMAJbHBIN M, MOMEHTEL.

e Kak m3MeHHTCS IIyCKOBOII MOMEHT JIBUTATEeJId NPU CHUKEHWHW HaIIpsi-
JKEHHUS Ha ero 3axkuMmax Ha 15% u BO3MOXKEH JIU IIyCK JBUTATE/Isl IIPU
9TUX YCJOBUAX C HOMUHAJIBLHON HATDY3KON?

1. Homunasnbuslit Tok I, onpejensercs u3 coorHomenus (-1.17)

I — PlH
1a — .
my U].H * COS P1n

1.1. ITorpebiisiemyto aBUTATEIEM MOITHOCTH Py, ONPEIETUM U3 COOTHO-

mennst (-1.14)

Py 800
_ D S 1095 Br.
me 0,78 R

PIH

1.2. Homunauibublil TOK [

Piy 1025
miUpy - cos o1y 3-220-0,86

Ly = 1,8 A.

2. IIyckoBoit I;; TOK olpenenseTcss U3 COOTHOIIEHNS

I
Iy =l 7= =1,8:7,0=12,6 A,

1n

3. HoMmunaJibHbIH 110J1€3HBIH MOMEHT Mo, onpeesisieTcd U3 COOTHOIIEHU

(-1.16)
P2H

Noy

Moy, = 9,55 -

HomuHaIbHAS CKOPOCTH BPAIEHAST POTOPA Mgy ONPEJIEIAETCS U3 COOTHOIIE
mug (-1.20)

Now = (1 — 8y) - 1y .

3/1ech HOMHHAIBHOE CKOJIbKEHNE 33aH0 Sy = 0,03, a CKOpOCTh BpAIEHHS
MArHUTHOTO HOJISI Ny OIIPEJIeJIsIeTcst U3 cooTHomenus (-1.5).
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3.1. CkopocThb BpallleHus MArHUTHOTO TTOJIST 1

~60f 6050

= 3000 06/muH .
b

ni

3.2. Orcroga HOMUHAJIbHAS CKOPOCTH BPAIIEHHUSI POTOPA Moy
Now = (1 — sy) - ny = 0,97 - 3000 = 2910 06/muH .

3.3. B pesysbrare HOMUHAJIBHBIN 1T0JI€3HBIH MOMEHT Moy,

Py 800
o 9,552910 ,6 M

My = 9,55 -

4. IlyckoBoit MmomenT M, omnpejie/iseTcsd U3 COOTHOIICHUS

M,
My = My, - - =2,62-1,9 = 4,98 Har.

2H

5. MaKCUMaJIbHBIFT MOMEHT M, omnpejiesisieTcss U3 COOTHOIICHUS

M,
My=M, — =4,98-2,2=10,95 H m.
M,

6. ITyckoBoit MOMEHT JIBUTATE IS MMPU CHUYKCHUU HAIPSKEHUS Ha €ro 3a-
xkumax Ha 15%. U3 coornomenus (-1.15) cieyer, 94To OTHOIIEHHE MOMEHTOB
JJId Pa3JIMIHbIX HaHpH}KeHI/IfI IIPOIIOPHIMUOHAJIBHO OTHOIIECHUIO KBaJIpaTOB Ha-
npsizkeruii. Takum obpazowm,

M, (0,85 Uy,) 0,852 U2,
My(Uw) UL

OTCIO,H& HyCKOBOﬁ MOMEHT ,HBI/IFa,Teﬂﬂ HpI/I CHUKEHUU HaHpH)KeHI/IH Ha €ro
zaxknumax na 15%

M (0,85 - Upy) = 0,85 - M,(Up,) = 0,85%-4,98 = 3,6 H .

7. BO3MO}K6H JIX IIYCK ABUI'aTeEJId IIPU 9TUX YCJIOBUAX C HOMWHAJILHON Ha-
IPY3KOii cytefyeT u3 cpapHeHus myckoBoro momenta M, (0,85-Upy,) = 3,6 H m
7 HOMHUHAJBHOTO MOMeHTa Mo, = 2,62 H M. Tak kak yKa3aHHBIN ITyCKOBOI
MOMEHT IPEBOCXOIUT HOMUHAJILHBIHN, TO IIyCK JBUTATE/s] C HOMUHAJILHOW Ha-
I'PY3KOM BO3MOZKECH.
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