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OBIIME CBEJEHWA U PEKOMEHJIAIIMA 110 METOJUKE PABOTDI
HAL 3BAJAHWAMUA U 110 X O@OPMIJIEHNIO

% 3amanme 1. Pacder oanekTpompuBoga C JABHraTeleM IOCTOSHHOTO TOKa
HE3aBHCUMOT0 BO30YKICHHUS.

% 3amanme 2. Pacyer 5neKTpompHBOAAa NEPEMEHHOTO0 TOKAa C ACHHXPOHHBIM
JIBUTATEJIEM.

BapuaHTbl MICXOAHBIX JAHHBIX JJI1 KOHTPOJILHOTO 3aaanus Nel mpuBeneHs! B Tab. 1
U Taby. 2, a BapWAHTHI JIBUraTele K KOHTPOJIbHOMY 3adaHui0 No2 — COOTBETCTBEHHO B
tabu. 3 u Tabin. 2. [To mepBoit nudpe BapranTa BEIOUpAETCS IBUTATENb U €T0 TEXHUYECKUE
naHHble o Tabn. 1 (3amanue Nel) u tabn. 3 (3amanue Ne2), mo BTOpo Ludpe BapuaHTa
BBIOMparOTCS KO3 HUIIMEHTHI U3 TabI. 2.

B nemsix oOnerdyenus paOoThl MOCHE KaXAOTO 3aJaHMs MMPUBEACHBI METOIUYECKHE
yKa3aHMs U CJIeNaHbl CChUIKM Ha COOTBETCTBYIOLLYIO JIUTEPATYPY.

Hauunate paboTy Haj 3agaHUsIMU, HE TpeNCTaBisis, 4to OT Bac TpeOyercs, He
cienyeT. HeobxonuMo BHUMATENIBHO pa3o0paThcs B HCXOAHOW HH(POpPMAIIUU, MPopadoTaTh
COOTBETCTBYIOILLIMI MaTepuai 10 peKOMEHI0BaHHOU auTepatype. CienyeT cpasy ke BeCTU
AKKypaTHBIM YEpHOBUK, JJIi KOTOPOro Jy4Yllle BCEro MOJAXOJIUT OTAENIbHAs TETpajb WU
650KkHOT. Mcronb3oBaHue OTAENbHBIX JUCTKOB MPUBOAMUT Yallle BCETO K UX yTEpe WU K
HapyLIEHUIO TOPSJKa PACUETOB M 3alHMCEN, KOTOPbIE TPYIHO 3aTEM BOCCTaHOBUTH. [Iucath
ClelyeT Ha OJHOM CTOpPOHE JIMCTa YEpPHOBOW TeTpaau. Bropas cTopoHa mpuroautcs ais
JOTIOJTHUTENIbHBIX PACUETOB, 3aME€UaHUl, IEpPecyYEeTOB.

KonTposibHbIe 3a71aHKs HY>KHO BBIMOJHSTH B TETPAIAX WIM Ha CTAaHAAPTHBIX JIMCTAX
nucueit Oymaru. OopmiieHre BBITTOJHEHHBIX 33aJaHHiA, YCIOBHBIE 0003HAYCHUS BETUYHH U
T.II. 10JOKHBI cooTBercTBOBaTh 1'OCTam, pacuersl cinegyer Bectu B cucteme CU. Ilpu
pacyerax XapakTepUCTHK HEOOXOJuUMO JenarTh MOAPOOHBIM pacyeT TOJNBKO  JUIs
XapaKTEePHBIX TOYEK KaKJOW M3 HUX. Pe3ylbTaThl OCTAIBHBIX PACUETOB CJEIyeT CBOJIUTH B
tabmuiy. [Ipu odopmieHnn Bcex pacdyeToB pEeKOMEHIyeTCS CHavaja MHCAaTh PacueTHYIO
dbopMyIy, 3aTeM — YKCIIOBBIC 3HAUYECHMS BEIMYMH, BXOJSIIUX B HEE, U Jajiee — KOHEUHBIN
pe3yapTaT (C yKa3aHHMEM pPa3MEPHOCTH IMOJyYeHHOW BenuuuHbl). Eciau 3TH 4wucioBble
3HaueHus1 OepyTcsi u3 rpaduka WM Kakou-InOo TaOauIbl, HEOOXOIUMO JIeJaTh Ha HUX
COOTBETCTBYIOIIIME CCHUIKH. Pe3ynbTaThl BCEX aHAJOTMYHBIX PAcueTOB CIEAYyET CBOJIUTH B
tabmunbl. Ho kaxnplil pa3, korga B pacueTHyro Qopmyiy OyayT BXOAUTH BEIHYUHBI C
UHBIMU MHJEKCAaMH WM 3HAKaMH, HEOOXOJUMO MPUBOAUTH 3Ty (OpMyJly, MOACTABIATH B
HEE COOTBETCTBYIOIIME LIM(PPOBHIE 3HAUEHUS, 1aBaTh KOHEYHBIN PE3yNbTAT, a PE3yJIbTaThl
AQHAJIOTMYHBIX PAcueTOB CBOAUTH B TaOiuIbl. LlenecooOpa3Ho, momyuus TabauIly, cpasy xe
HNOCTPOUTh TpaguK HCKOMOHM 3aBucumoctu. Crenyer BblIOMpaTh MacmTad TrpaduKoB,
yIOOHBIN 7151 TOCTPOEHUS M CUUTHIBAHUS MMPOMEXYTOUHBIX 3HAYCHUN CBS3aHHBIX BEJTMUHH:
JydIle BCEero KpaTHeiil 2, 5, 10.

PacueTtHbie hopmyIbl U Ipyrue Matepuaibl, B3SIThIE U3 JINTEPATYPHBIX UCTOYHUKOB,
HY>KHO JaBaTh CO CCBUIKOM Ha MCTOYHUK, YKa3bIBAEMBI B KBAaJPATHBIX CKOOKaX HOMEPOM,
10/l KOTOPBIM 3TOT MCTOYHHMK 3HAUYMUTCA B MEpeyHe JUTeparypbl. B mepeune Heobxoaumo
yKa3bIBaTh (aMWIMIO M MHHUIMAIBI aBTOPOB, Ha3BaHWE MCTOYHHMKA, M3JATEIbCTBO U TOJ
U3JIaHU.

PacyerHble, MpUHIMNUATBHBIE W CTPYKTYpHBIE CXEeMbl, TpadUKH XapaKTEPUCTHK,
BPEMEHHBIE JHMarpaMMbl JOJDKHBI OBITh BBINIOJHEHb Ha MWUIMMETpPOBOW Oymare,
IPOHYMEPOBaHbl, UMETh MOSCHUTENIbHbIE HAJIIMUCH, B COOTBETCTBYIOIIMX MECTaxX Ha HHUX
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HEOoOXO/IMMO JeNlaTh CChUIKM. Bce XapaKTepucTUKM JBUTaTeNel clefyeT M300pakaTh Ha
OJIHOM TpaduKe.

B caydae 3arpynHeHMH IpM BBINOJHEHWHM  KOHTPOJIBHBIX — 3aJaHMM 34
KOHCYJIbTallUAMHU ciienyeT obpamiatbes Ha kadhenpy MCA TTHUITY.

KOHTPOJIBHBIE 3AJAHUA 1 METOAMYECKUE YKA3AHUA
10 UX BBIITOJIHEHNTIO

KonTposabHoe 3aganue 1

JUi1st 7IEKTPOIIPUBO/IA IIOCTOSHHOTO TOKA C JBUraTeIeM HE3aBUCHUMOTIO BO30YKIEHHUS,
THIl 1 MEXaHWYECKUE JJAHHBIE KOTOPOTO IIPUBEJEHBI B Ta0I. 1, TpeOyercs:

1. M300pa3uTh CTPyKTYpHYIO CXEMy JBUIaTells, ONPEAEIUTb €ro IMapaMeTpbl U
3aIMCcaTh ypPaBHEHHMs JMHAMHMYECKOM MEXAHMYECKOM XapaKTEPUCTUKU IBUraTels B OCAX
a,p.

2. PaccunMraTh M IOCTPOMTH E€CTECTBEHHBIE CTATHMYECKHME DJICKTPOMEXAHUYECKYIO
w=f(1,) u Mexanuueckyto o = f(M) xapakTepucTHKH B aGCOTIOTHBIX €MHHIIAX.

3. PaccuuTaTh ¥ IOCTPOUTHh UCKYCCTBEHHBIE PEOCTATHBIC XaPAKTEPUCTUKHA @ = f(lﬂ)
o= f(M ), MPOXOJAIINE Yepe3 TOUKY C KOOpJIMHATaMu o, =a-®,; M, =6¢-M ,rIoea, s
— KO3 UIMEHTHI, 3HaYEHUsI KOTOPBIX NpUBEACHbI B Ta0n. 2. OnpeaenuTh BEIHYUHY
COTIPOTHBIICHHSI, KOTOPOE HEOOXOIMMO BBECTH B IIETb SKOpS JJIsi oOecriedeHus paboTh

JIIBUTATENS B 3aJaHHOU TOYKE.
4. PaccuuTaTh U MOCTPOUTH UCKYCCTBEHHBIC CTATUYECKUE XaPAKTEPUCTUKHU @ = f(l ﬂ)

o= f(M) JBUTATENs] IPU OCIa0ICeHUMM MAarHUTHOIO MOTOKAa. XapaKTEPUCTUKH JOJKHBI
IPOXOJIUTh 4Yepe3 TOUKy C @, =a,-®,; M, =6, -M,. 3HaueHus Kod>QPUIMEHTOB a1 U 61

MIPUBEJICHBI B TA0I. 2.
5. PaccunTaTh M IOCTPOUTH HCKYCCTBEHHBIC CTATUUECKUE XAPAKTEPUCTUKH @ = f(l ﬂ)

u o=f(M) NpH HOHIKEHHOM HANpPSKEHHMH Ha SKOpe. XapaKTEPUCTHKH JIOJKHbI
IPOXOJUTh 4Yepe3 TOUKY C @, =a, -®,; M, =6,-M,. 3HaueHus] KO3PPULUEHTOB a2 U 62

pUBEACHBI B TA0I. 2.
6. PaccuuTaTh W MOCTPOMTH MEXaHMYECKYIO XapakTepucTHKy o = f(M) nsuratens

IIpY TMHAMHUYCCKOM TOPMOXKCHUHM, MPOXOIAIIYIO0 Yepe3 TOUKY ¢ @, =a,-@,; M, =6,-M .

"
3HayeHust Kod()PUIMEHTOB a3 M 63 TpuUBEAeHBI B Tabn. 2. OnpenenuTs BETHUYUHY
TOPMO3HOTO COTIPOTUBJICHHS, HA KOTOPOE TOJHKEH OBITh 3aMKHYT SIKOPH JIBUTATEJISL.

7. Paccuntarh BENIWYMHY TOPMO3HOTO COTIPOTHUBIICHHS, KOTOPOE CIEAYET BKIIOUUTH
B ILeNb SKOps M INepeBoja JBUTaTeNsl B PEKUM [POTHUBOBKIIOUEHHUS IpU
iy = o0 =23y 1 0, =095-w, .

8. OmpenenuTh CKOPOCTH ABUTATENS MPH PEKYIIEPATUBHOM CITYCKE TPy3a U MOMEHTE
nBurarens, pasHom 1,5 M,. PaGoTa Ha €CTECTBEHHON XapaKTEPUCTHUKE.

9. PaccunTath W MOCTPOUTH IyCKOBYIO AHArpaMMy JBUTATeNsl MPU €ro Mmycke B 4
cryneHu. OmpenennuTs MyCKOBOE COMPOTHUBICHHE W CONpPOTHBIEHUE cTymeHed. Ilyck
dbopcupoBanHbiii, M. = M,,.



Taomuia Nel OcHOBHBIE TEXHUUYECKUE JaHHBIE IBUTATENEH MOCTOSHHOIO TOKA
(BO30YXICHHE HE3aBUCHMOE)

4 03

Ilapamempo Homep sapuanma

0 1 2 3 4 S 6 7 8 9
Tun gBurarens A-12 | A-21 | 431 | A41 | 1122 | 1132 | 1171 | 808 | 1810 | 1812
HomunansHas 25 45 6,7 15 1 2,2 19 37 55 70
MOIITHOCTE Pux, KBT
Hommriansioe 220 | 220 | 440 | 440 | 220 | 220 | 220 | 220 | 220 | 440
HanpsbkeHue Uy, B
EOXHHMI’HHH ToxK 14,6 26 19 40 5,9 12,2 | 103 192 280 176
Howmianenas o~ | 4190 | 1030 | 875 | 695 | 1500 | 1500 | 1500 | 575 | 550 | 520
POCTb 7, 06/MUH
ConpoTtuBiieHue
06MOTKH 270 | 1364 | 122 | 70 | 712 | 358 | 76,8 | 444 | 462 | 344
BO30OyxaeHUS I's, OM
MakcumansHO
JOITyCTUMAst
ckopocts Bpamenus [ 3600 | 3600 | 3600 | 3600 | 3000 | 3000 | 2250 | 2300 2200 | 1900
Nyaxc,
00/MuH.
Jsz;‘;T“HeP“““ 005 |0125| 03 | 08 |0055|0116| 14 | 20 | 36 | 70
;lncno nap IOJIOCOB 2 2 2 2 1 1 2 2 2 2
Yucno nap
napauIeIbHbIX 1 1 1 1 1 1 1 1 1 1
BETBEH, a
Uuciio BUTKOB
0OMOTKiH 1800 | 1790 | 1870 | 1480 | 4800 | 3600 | 1250 | 1250 | 1500 | 1350
B030yxaeHus W Ha
HOJIIOC
Yucnno akTUBHBIX
npoBoIHUKOB N 990 920 | 1476 | 984 | 1728 | 936 396 278 234 418
SKOPSL

Ilpumeuanue: nBUTATENN JOMYCKAIOT YBEJIMUYECHHE CKOPOCTH B 2 pas3a 3a CUET Oclia0ieHus
MarHUTHOTO MOTOKA. [Tpu 3TOM CKOPOCTH MaKCMMAJIbHBIN BpallalolIMil MOMEHT HE JTOJKEH
npesbimath 0,8 nis neurareneit Ha 220 B u 0,64 nnsa nBurateneid Ha 440 B.
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Memoouueckue ykazanus K 3a0anuio 1

K m.1. CrpykrypHas cxeMa JBUTaTeNsl HE3aBUCHMOIO BO30YXXIeHHA (TOYHEe,
AIEKTPOMEXAHUYECKOTO npeobpazoBaTes c HE3aBUCHUMbIM BO30YXKJIEHUEM ),
COOTBETCTBYIOIAsl YPABHEHUSIM, OMMUCHIBAIOIIUM MPOUCXOSIINE B HEM IPOLIECCHI, U CaMHU
ypaBHeHHs TpuBeAeHbl B pabotax [1, 2, 3]. K mapamerpam, moasiexanmm OmpeesieHuUIO,
orHocares: L, T, , Ry, L, T, B x-db, M, E, 0, Ry, 0,3, ,0, .

Heo0OxonumMo yuecTs, uTo B Ta0J. 1 mpHUBe1eH HOMUHAIbHBIN TOK JABUraTeNsl, pAaBHbII
CyMME HOMHMHAIBbHBIX TOKOB sIKOps M B030yxJeHusi. CONpOTHUBIICEHHWE SIKOPHOW LIEeNU
NPHMBOAMTCS IJIA JBMraTeneil tuma J{ Kk paboueii temneparype 6, =150°C, nua gsurareneit

tunia I7 — k 6, =90°C. TemriepaTypy OKpy»Karoliei cpeapl 61 CleayeT MPUHATh PaBHOM
20°C.

KosddunmeHtT HachIeHUsT MarHUTHOM 1eNM TPU ONPENCIICHUH WHAYKTHUBHOCTU L,
00MOTKH BO30YKJIEHUST PEKOMEHIYETCSl IPUHSATH PABHBIM 1,5.

Tabmuua Ne2 3nauenus ko3pGULMEHTOB a U 6

Homep a ai az as 6 61 62 63
sapuanma
0 0,3 1,5 0,6 0,75 1,0 0,6 0,5 -1,5
1 0 1,25 0,7 -0,3 1,5 1,6 0,6 0,7
2 0,5 1,5 0,8 0,4 1,5 1,5 0,8 -1,5
3 -1,0 1,7 0,85 -1,0 1,0 1,0 0,2 0,75
4 -0,5 1,6 0,75 -1,0 0,5 1,1 0,75 1,0
5 0 1,2 0,5 1,0 0,5 1,0 1,0 -1,0
6 0,5 1,45 0,3 1,0 0,5 1,2 1,0 -0,75
7 0 1,3 0,2 -0,3 1,0 1,3 1,0 1,0
8 -0,5 1,8 0,75 0,5 1,0 1,0 0,5 -0,5
9 0,3 1,4 0,4 0,2 0,3 0,9 0,8 -1,0

Kmn 2, 3,4 5, 6, 7. Meroauka pacyeTa €CTECTBEHHONW W WCKYCCTBEHHOM
XapaKTEePUCTUK, TOPMO3HBIX M PETYIUPOBOYHBIX COMPOTUBICHHUM, CKOPOCTH H3JI0KEHA B
pabotax [1, 2, 3].

K 1. 8. PacdeT mycKOBBIX CONMPOTUBICHUNH HEOOXOIUMO BBIMOJHUTH aHATUTUUCCKH.
Hanpsbxkenre nuTanus 1 MarHUTHBIN TOTOK TP 3TOM CJIEAYET CUUTaTh HOMUHAJIbHBIMH.
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KonTpouabHoe 3aganue 2

Jlsis 37eKTponpuBO/Ia MEPEMEHHOTO TOKAa C aCHMHXPOHHBIM JBHUTaTeNeM C (a3HbIM
POTOPOM, TUT M TEXHUYIECKHE TaHHBIE KOTOPOTO MPUBEACHHI B Ta0II. 3, TpeOyeTcs:

1. HN300pa3ute CTPYKTypHYIO CXeMy JUIs 00JacTH pabounX CKOJNBXKEHUH WU
OIIPEIETUTh €€ apaMeTphbI.

2. PaccunrtaTh W TOCTPOUTH ECTECTBEHHBIE CTATHUYECKHE DSJIEKTPOMEXaHUYECKYIO
I, = f(s) u Mexauuueckyio @ = f(M) XapakTepuCTHKH.

3. PaccuuTarh M IOCTPOUTH PEOCTATHYIO XapaKTEPUCTUKY BUTATENS, MTPOXOISIIYIO
4yepe3 TOUKy ¢ w, =a-®,, M =¢-M,, rie a 1 6 — KO3POHULHUEHTHI, 3HAUCHUsS KOTOPBIX

npuBeAcHBl B Tabn. 2. OnpeneiauTh BEIWYUHY CONPOTUBIICHUS, KOTOPOE JOJHKHO OBITH
BBEJICHO B II€TIh POTOPA, sl oOecriedeHus paboThl IBUTATENs B 33aHHOM TOUKE.

4. Paccuutath ®u TOCTpOUTH (HA (OHE  ECTECTBEHHOW) MCKYCCTBEHHYIO
MEXaHUYECKYI0  XapaKTEepUCTUKY, COOTBETCTBYIOLIYyIO U=a,-U n f=6¢-f1,.

H

Koaddutiuentsl a2 u 6 B3Th U3 TabI. 2.
5. PaccuuTath ¥ MOCTPOUTH C yUETOM HACHIIICHUSI MEXAHUUECKYIO XapaKTEPUCTUKY B
peXuMe TMHAMUYECKOTO TOPMOXKEHUsS IIpu I, . = 0,5, ¥ NOCTOSHHOM TOKE BO30YKICHUS,

BEJINYMHA KOTOPOTO YKa3aHa B TabJl. 3 B JOJISIX OT TOKA XOJOCTOrO XOJa.

6. PaccunTarh IyCKOBBIE XapaKTEPUCTUKU M COOTBETCTBYIOIINE UM COIPOTHBIICHUS
npu GOPCUPOBAHHOM ITyCKE B TpU cTyneHu npu M.=My. TlocTpouTh MyCKOBYIO AUarpammy.
[IpoBeputs BO3MOXKHOCTb ITycka ipu M =08-M ; M =M_; M_=15-M,.






Ta6muia Ne3 OCHOBHBIC TEXHUYECKHE TaHHBIC ACHHXPOHHBIX JBUTATEICH

Iapamempuot Homep sapuanma
0 1 2 3 4 5 6 7 8 9

T —— MTH-111-6 | MTH-211-6 | MTH-312-6 | MTH-411-8 | MTH-412-6 | MTH-611-6 | MTH-312-8 | MTH-412-8 | MTH-512-8 | MTH-612-10
HomunanpHast MOIHOCTB Py, KBT 30 7.0 15,0 18 30 75 1 2 37 60
HOMHHATEHOE HAIPKCHHE i1, B 380 380 380 380 380 380 380 380 380 380
HomunanbHbIi TOK cratopa li, A 10,5 22,5 38,5 48 76 154 31 66 89 147
HoMHHATLHAS CKOPOCTE /1, 06/MUH 895 920 950 695 965 950 700 715 705 565
Homunansras DJIC potopa Ez, B 176 236 219 221 255 270 165 248 305 248
HoMHHATLHEIH TOK poTopa 12, A 132 195 46 59 73 180 43 57 7 154
COSQn 0,67 0,64 0,73 0,73 0,71 0,85 0,69 0,63 0,64 0,78
KIIJL 7 0,65 0,73 0,81 0,84 0,845 0,87 0,78 0,805 0,85 0,85
Tok xomocroro xoxa lo, A 8,0 18,0 25,0 29,8 51,8 72,0 198 49,6 53,1 88,7
MaKCHMATHHEI MOMEHT Ha Bany 83 196 a7l 635 932 2610 122 883 1370 3140
M‘l/t[lKC, HwMm
I'1ociicms, OM 2,25 0,835 0,337 0,35 0,133 0,049 0,51 0,202 0,103 0,06
X1oeicms, OM 2,45 0,88 0,431 0,51 0,197 0,133 0,666 0,313 0,172 0,136
I'20ciicms, OM 0,775 0,446 0,125 0,13 0,059 0,028 0,132 0,102 0,091 0,046
X20eiiems, OM 0,829 0,666 0,254 0,25 0,173 0,096 0,29 0,231 0,356 0,133
o1 1,117 1,08 1,072 1,06 1,049 1,104 1,099 1,076 1,04 1,056
Koo bumment conpornsienms Kr 3,92 2.18 2,66 2,66 1,96 183 35 2,03 142 21
Toxk Bo30y>XIeHHs B 10X OT lo 2,0 27 28 2,0 1.9 22 2,7 18 19 2,0
MOMEHT HHEPIHH POTOPA J, KT-M° 0,195 0,46 1,25 2,15 27 25 1,55 30 57 5,25

0,125 0,112 0,092 0,08 0,071 0,052 0,103 0,084 0,08 0,06

COS o

Ilpumeuanue: cxema cCoeIMHEHUSI OOMOTOK CTaTopa M poTopa — 3Be37a. AKTUBHBIC CONPOTUBIICHUS AaHBI JJIsI HArPETOTO
nsurarteiasd. HomuHanpHasg yactora cetd — 50 I,
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Memoouueckue ykazanus K 3a0anuio 2

Km.1. CtpykrypHast cxeMa aCHHXpOHHOTO 3JIEKTPOMEXaHUIECKOTO MpeodpazoBaTeis
JUIsl 00J1acTh pabOYMX CKOJIbKEHUH (JIMHEApU30BAaHHOTO B Mpefesiax paboyero ydacrka
CTaTMYECKOW MEXaHWYECKOM XapaKTepUCTHKH) MokazaHa B pabote [1]. K mapamerpam,
KOTOpBIE HY>KHO B IEPBYIO O4€peb ONMPEACIUTh, OTHOCATCS @, Sk, R1, R'2, X1, X2, Xk, Mip,
Su, B, T, Tie [ - KECTKOCTh MEXaHUYECKON XapaKTEPUCTUKHU Ha IMHEHHOM yJacTKe.

K n.2, 3. EcrectBeHHas MexaHM4YecKash XapaKTEPUCTHKA pPAaCCUUTHIBACTCS 10
yrouHeHHOW ¢dopmyrne Kiiocca. Meronuka pacdera €CTECTBEHHBIX XapaKTEPUCTUK
w="f(M)wu 1, =1f(s) onmcana B paborax [1, 2, 3].

DTON Ke JIUTepaTypoll MOXHO BOCIOJIb30BAThCS TPU PACUYETE HCKYCCTBEHHOM
pEOCTaTHOM XapaKTEPUCTUKU M BEIIMUMHBI J00AaBOYHOTO COMPOTHUBJICHUS, KOTOPOE CJIETyeT
BBECTH B LIETIb POTOPA JUIsl o0ecrieueHus paboThl IBUTaTeNsl B 3aJJaHHON TOUKE.

Kmn. 4. Tlpu pacdere UCKyCCTBEHHOH XapaKTEPUCTHKH, COOTBETCTBYIOIIECH
HEHOMHUHAJIBHBIM YaCTOTE U HAMPSDKEHUIO, CIEAYeT UMETh B BUIY, UTO 0, S«p, Xk, My TipH
ATUX YCIOBHUSAX HM3MEHATCA. WX HyXHO NIpeaBapUTENbHO ONPENEIuTh. XapaKTEPUCTUKA
paccuntbiBaeTcsi 1o ¢opmyine Kiocca. Ilpu pacuere

3aJ]al0TCS CKOJIL)KEHUEM. E'

K. 5. [Tpumep pacuera MEXaHUYECKON 10 //
XapaKTEPUCTUKU JIJISI PEKUMa TUHAMUYECKOTO TOPMOKECHUS ,/
npuBoautcs B padote [1, § 3.14]. Ognako B 3TOM mpumepe 075 ,/
JA€TCA yHUBEpCaJibHas KpUBas HaMarHUYMBaHUS IS /
JIBUTATEIS JPYroro THUIIA. Hwuxe npusojuTCE //
yHHMBepcanbHas kpuBas ans asurareneit MTH (puc. 1). ’ }/

[Topsinok pacuera: /

a) 3a7aeTcsd TOK HAMATHUYMBAHUA B OTHOCHUTENBHEIX 025
equHuIiax B mpeaenax ot 1 mo 0, gamee Bbramcisercs /
3HAYE€HHE TOKAa HaMarHMYMBAaHUS MMCEHOBAHHBIX €IMHHIIAX

ES
0 025 05 075

I I Puc. 1. Yuueepcanvnasa kpueas
| =—tr=r; HAMASHUYUGAHIUA

HCXOJs N3 BBIPAKCHUS:

0) Mo yHHUBEpCAIbHOM KpHUBOM HamarHuuuBaHus (puc. 1) HaXOauTCs 3HAUYCHHE

orHocurenbHoi DJIC bassl craTopa u BeIAUCICTCS BenudnHa X, 1 X

X E I E” E
* _Tun 719 0o _"1 I v _ g .
X,UH_ X _E .I__ el | X/JH_X#H'XO’F'HG XO_ I '
0 lug 7 U 0
B) ONpEIeNseTcs] SKBUBAJCHTHBIN IMEPEMEHHBIM TOK CTaTopa, COOTBETCTBYIOIIMN

BKITIOUCHHIO 2 (a3 0OMOTKHM CTaTopa, COCIMHEHHON B 3BE3y, K UCTOYHHUKY MOCTOSTHHOTO

TOKa.
12 [2
==l —=_=1__
e 3 nocm 3 6030
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K 1n.6. Pacuer nyckoBoil nuarpamMMbl U COOTBETCTBYIOIIMX €M CONPOTHBICHHUN
BBIMOJIHAETCA ~ rpadoaHanuThdeckuM  MetogoMm  [1, 2, 3],  H3JI0KEHHBIM  Jiajee.
XapaKTEepUCTUKUA CUUTAIOTCS JTUHEHHBIMHU.

[Ipu pacuere myCKOBBIX CONPOTUBIEHUI B poTope AJl, Takke Kak W s JBUTaTENIeH
MOCTOSIHHOTO TOKAa, BBOJUTCS TIOHATHE (OPCUPOBAHHOTO W HOPMAJIBLHOTO ITyCKa, TIOHSATHE
IIyCKa MO0 HOPMAaJbHOM IIyCKOBOW Iuarpamme, Ha3blBa€MOM TaK)K€ HOPMAJIbHOM Jy4eBOU
JIUarpaMMoOM, ISl KOTOPOM MaKCUMAJIbHBIN ITyCKOBOM MOMEHT M1=CONSt Ha BCEX CTYIEHAX
nycka. MoMeHT nepekiiroueHus: Mz Takyke MOCTOsiTHEH Ha Bcex cryneHsax. Oanako mans AJl
3HAYCHUE MAKCHUMaJIbHOTO ITyCKOBOI'O MOMEHTA OTPAHMYEHO HE YCJIOBHUSIMU OE3MCKPOBOM
KOMMYTAallMM, KaK JJisi JBUrarejed MOCTOSHHOTO TOKa, a JUHAMUYECKUMHU YCUIUSIMU B
oOMOTKax poTropa u OOJBIIMM HAarpeBOM TMpU YBEIUYEHHH TOKA pOTOpa B 30HE
KPUTHUYECKOTO CKOJIBKEHUS.

Hns AJ] mpu pacderax TyCKOBBIX COMPOTHUBICHWH mpuHUMaOT: M1<0,85M;
M2>(1,1-1,2)Mc. Ha puc. 2 mokazaHo HOCTPOCHHE HOPMAaJIbHOW Jy4EBOM JHArpaMMbI IS
TPEXCTYyNMeHYaToro mycka AJ[ mpu TOYHOM METO/E pacyeTa MYCKOBBIX COMPOTHBIICHUM,
YUYUTHIBAIOIIEM  HEJIMHEHHOCTh  €CTECTBEHHOM  MEXaHWYECKOM  XapaKTEPUCTHUKH.
O0603HaueHUs CTyNIEHEHN MMyCKOBBIX COMPOTUBIICHUH aHbI Ha puC. 2.

3aaBIINCh, KaK yKa3aHO BbIIIE, MOMEHTaMU M1 U M2, HaXOJsIT Ha €CTECTBEHHOMU
XapaKTEPUCTHUKE TOYKHU @ U 6 Y IPOBOJAT JIyY a6 JI0 MIEPECECUEHUS] €r0 C TOPU3OHTAJIBIO MPH
S=0. Tak HaxoauTcs Touka P — moiroc HOpMaldbHOM MyCKOBOM nuarpammebl. [lamee u3
TOYKH 6 IPOBOJUTCS TOPU3OHTAIb JIO IMepeceueHuss ¢ JauHued M>=Cconst (Touka 61),
MPOBOJIUTCSI BTOPOM JIyu (p61) 10 TepecedeHus: B Touke ¢ ¢ auHued Mi=const .Takum xe
00pa3oM jajnee CTPOUTCS OCTaBIIAsICS YacTh HOpPMasibHOW auarpammsbl cciddie. Bee myun
3TOM JHMarpaMMmbl, Ha3bIBAEMOM TAaKXKE Jy4EBOM IMAarpaMMOM IIEpeceKarTcs B TOYke P
(momroce) Ha muaMK Pf pu S=0.

0=0,"
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Puc. 2. JIyueBas auarpamma jig pacué€ra myCKOBBIX conpoTtuBieHud AJ[OP

Ecnu nmocrpoeHue sydeBo auarpamMmbl cpasy K€ HE YIaeTcs, TO Haa0 IOBTOPUTH
ero, Bapeupys MoMmeHTamu Miumu Mo, Jlns ¢opcupoBanHoro mycka Mi=const, a
BappupyeTcss MOMeHT M2. Jlii1 HopmanpHOTO ITycka M2=const a Bapsupyercst MOMEHT M.

Pacuer nmycKoBBIX COIPOTHUBIIEHUI OCHOBAH HA MCIOJb30BAaHUN COOTHOLICHHUS

R,=r1,- S,
S,

31ech U Jganee Mpu pacueTax Ro HalO MCMONIB30BaTh PealbHOE COMPOTHBICHHE 2, a
HE ero 3HaueHHUE I, MPUBEACHHOE K CTATOPY.

JInst paccMaTpuBaeMOro mpuMepa pacdera MyCKOBBIX COMPOTHUBJICHUHA TMPH
TPEXCTYIEHYATOM ITyCKe IeJeCO00Pa3HO CKOJIBKEHUE Ha €CTECTBEHHOW U MCKYCCTBEHHBIX
MEXaHHYECKMX XapaKTepUCTHKaX HM3MEpsATh oTpe3kamu Ha Beprtukanu fb, fc, fd, fe ms
MOMeHTa M1 (B 3TOM cily4ae OTpe3KH OoJIbIle, YeM Ha JTUHUH MOMEHTa M2, U CyObeKTUBHAs
ommuobKa orcuera OyJeT MEHBIIIE).

[TosHBIC aKTHBHBIC COMPOTUBJICHUS JHMHUU POTOPA HA OTACIBHBIX CTYICHIX IMyCcKa
OyAyT paBHBI:

R

fe R fd R fc
21_r2'f_b’ 22_r2°fb’ 23_r2'f_b'
ConpoTHBIICHUS ITyCKOBBIX CTYIEHEH:
de. cd bc
rﬂom =1, .f_b’ rﬂ062 =1, -f_b’ ra063 =1, f_b
W310)KeHHBINH BBIIIC TOYHBI METOA pacueTa SBIETCS TIpadoaHaTUTHICCKUM
METOAO0M. OH MOXCET 6BITB HCIIOJIb30BaH IIpU HAJINYHUHU CeMeﬁCTBa YHUBCPCAJIbHBIX
MCXAHNYCCKUX XapaKTepI/ICTI/IK, Ha OCHOBC KOTOpLIX CTpOI/ITCﬂ HOpMaHBHaﬂ HyCKOBaﬂ
(;rydeBas) muarpamma, a 3aTeM MPOU3BOUTCS OTCUET CTYICHEH MyCKOBBIX COMPOTUBIICHHH.
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Ipumeuanue: JIns n. 2 Bce BeMuuuHbl HOMUHANbHbIC. [ 1. 4 S, T, My, an, Sip, T1
HE0OX0IMMO TIEPEeCYUTATh COTJIACHO 3aaHHBIM YCIIOBHUSIM.
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