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KOMMYTATOP-YCvlJivlTEJib MOIIl;HOCTvl . . 
,ll;JI5I IIIArOBbIX MOTOPOB 



B Jla6opaTOpHH HeifTpoHHOH <jJH3HKH 8 :>KcnepHMeHTa.JibHHX yCTaH08Kax 

)l;JISI 3BTOM3TH33IJ,HH IT03HIJ;HOHHpoB3HHSI p33JIHtiHhlX o6beKTOB WHpoKO 

HcnoJI&3YJOTCll waro8hle MOTOpH. 3a nOCJie)IHee 8peMll HaH6oJI&wee npHMe

HeHHe H3WJIH 4-<jJa3HHe W3ffi8hle MOTOpli (IIIM) THna ,UIIIJ1-2()()-3 [!). 0HH 

Ma.JIOra6apHTHH, HMeiOT )IOCT3TO'IHO 6oJibWYIO 8eJIH'IHHY CHHXpDHH3HpyiOwero 
MOMeHTa, YJI08JieT80pliiOT 6oii&mHHCTBY aanpoco8 nOTpe6HTeneif. B OCH08e 
6JIOK3 ,ne)KHT H3BeCTHhlii B3pH3HT yCHJIHTeJISI MOUJ,HOCTH [2 ], )l;OUOJIHeHHhlH H 

npHCITOC06JieHHhiH K KOHKpeTHhlM yCJIOBHSIM. 

TexuuqecKue xapaKTepucruKn 

I. KoJIH'IeCT80 nO)IKJIIO'IaeMHx IIIM 

2. HOMHHaJlbHhlii TOK B O.[{HOH 4Jaae 

3. HanpliJKeHHe ra.JI&83HH'IeCKOH pa38li3KH 

MeJK.Il.y BXO,Il.OM H BhiXO)l;OM, He Menee 

4. Harrp.Hxeuue ran&sauuqecKoH pa3Bii3KH 

MeQy sxo.ll;aMH, ue Meuee 

5. AKTH8HiiH ypo8eHb 8XO)IHOrQ CHrHa.JI3 

6. Bxo)IHOH TOK, He 6oJiee 

7. Bxo)IHOe HanpliJKeHHe 

8. Ypo8eH& CHrHa.JI08 nepeKJIIO'IeHHll 

(JIJill +24 B) 

9. TioTpe6JilleM3ll MOwHOCTb 
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1,5 A 

2500B 

IOOB 

0-0,8 B 

IOMA 

+5BH+24B 

Hh3KHH ypo8. <10 B 
81iCOKHH ypo8. 2: 14 B 

+5 B 0,6A 
+24B M3KC.3A 

EnoK rrpe,n:uaauaqeu .ll;JISI conps[}KeHHSI IIIM u ynpasnsnom;e:H 3JieKTpoHHKH, 
81iDOJIHeHHOH 8 cTaHJiaPTe KAMAK HJIH VME, KOTOpall 8HJ13eT H npHHHMaeT 
orrpe)l;eJieHHbiH ua6op CHI'HaJIOB. McnoJib3YeTCSI B CHCTeMax, rAe B03MO)KH0 

nooqepe~~Hoe ynpa8JieHHe IIIM. 
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JiJIOK-CXeMa H npHHUHfi 4>opMHpoBRHHH TOKa B HHJcyKTHBHOH Harpy3Ke lliM (!VISI O,!UfOA: 4Ja3b1) 
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OT ynpasnsnow.ero 6noKa Jl:OJIJKHhl shl.ll,asaTbCSI CJieJl:yiOw.ue CHrHaJihl: uo

Mep lllM (B BHJl:C Jl:BOHl.IHOI'O ITSITHp33pH.Il.HOI'O KO.ll3), H3Dp3BJICHHC H T3KTOBble 

HMITYJibCbl (CM. PHCYHOK). 

K ynpaBJISIIOW.eMy 6JIOKY DO.ll310TCSI CHrHaJibl: COCTOSI.HHSI. KOHU,eBbiX Bhi

KJIIO<!aTeJieH CJieBa (JIK) H cnpaBa (fiK), a TaKJKe COCTOYHHY J1BYX KOHTpoJib

HbiX TO'IeK (KTI, KT2), pacnOJIOJKeHHbiX B o6JiaCTH nepeMe!IIeHHY OT JIK 110 

ITK. 
ilJISI ITHT3HHSI BhiXO.Il.HOI{, raJib83HH\ICCKH p33BSI33HHOJt: 1.f3CTH ynp38JISIIO

W.Cf0 6noxa (shlrronueuuoro 8 cTaH.Il.3J>Te VME), oT KOMMyTaropa-ycHJIHTeJisr: 

MOIIIHOCTH no)1aeTCY nHTaHHe +24 B " 0 B. ECJIH ucnOJih3YeTCY ynpaBJIYIOIIIHH 

6noK 8 CTaH.ll,apre KAMAK, B KOTOpoM, xax npasu.no, ueT onTpoHHOH pa3BSI3KH, 

TO nuTauue +5 B " 0 B nepe.ll.3IOTCSI s o6paTHOM uanpasneuHu. 

,l.JjiHTCJibHOCTb CHI'HaJI3 «T3KT» Jl.OJIJKH3 6b1Tb He MCHCC 30 MKC 1 \ITO CBSI33HO 

c 6blcTpOJ1encTBHeM npnMeHYeMbiX 8 6JioKe onTpoH08 (Tun PC 849). 

HMeeTcSI B03MOJKHOCTb uapaw.usauust KOMMyTaTopos-ycunnTe.neH MOD.l

HOCTH .11.0 BOCbMH 6JIOKOB 1 T.e. O.ll.HH ynpaBJISIIOW.HH 6JIOK MOJKCT pa60T3Tb C 

32-waroswMH MOTopaMu. 

BKJIIO'IeHne HarpyaKn. KaK ynoMYHYTO 8hlllle, 6JioK 8 OCH08HOM npe)1Haa

ual.feH Jl.JISI DOJl.KJIIOl.fCHHSI 4-clJ33HbiX lllM. ilJISI o6ecnC1.fCHHSI M3KCHMaJihHOH H3-

rpy301.1HOH CllOCo6HOCTH HCDOJlh3yCTCSI CJie,n:ylOW.HH THO KOMMYT3U,HH o6MOTOK: 

AE-EB-Br-rA. 0)1HaKo 803MOJKHo noJ1KJIIO'IeHne" 6-cj:JaaHbiX lllM npu Tpex

T3KTHOH CXeMe DHT3HHSI o6MOTOK. Tio T3KOH CXeMe H3 illM DO.Il.310TCSI HMDYJib

Cbl CKB3JKHOCTbiO 3, CJl..BHHYThiC OTHOCHTMbHO Jl..pyr .ll,pyra H3 120 rpa.n,yCOB . 

.I.J;JI.SI ITHT3HHSI o6MOTOK illM 11CDOJib3YIOTCSI HCT01.fHHKH DHT3HHSI Kpeiha 

KAMAK: ±24 B " -6 B. BoaMOJKHhl CJieJ1YIOIIIHe KOM6HH3liHH HCTO'IHHK08 

mnaHHY J1JID coa11aHHY HCOOXOJ1HMoro HanpYJKeHHY: +24 B u 0 B; +24 B H -6 B; 

+24 B" -24 B. 3TH HanpYJKeHHY nepe)1a!OTCD 8 6JIOK CTaH)1apTHbiM o6paaoM qe

pca paabeM KAMAK. KpoMe roro, 803MOJKHO nOJ1KJIJO'IeHHe 8HelllHero 

HCTOLIHHKa rruTaHHSI .n.o +6 B qepea paa'beM ua aa.n.ueH naue.n:u. 

<DopMHpo8aHue TOKa 8 uarpyaKe (eM. pucyHoK). CnrHaJihl a11peca " Ha

npasneuusr: lllM B&m,310TCSI ynpaBJISIIOW.HM 6JIOKOM HCMHOJ'O p3HbWe (HCCKOJib

KO MHKpDCCKYHJ1) CHrHaJI08 TaKTa. flo nep80My TaKTY cpa6aTb18aCT 0)1H08H6pa

T0p OB.l (BpeMY 8b!IICPJKKH 500 MC), paape!lla!O!IIHH no)1a'ly HanpYJKeHHD 

ITHTaHHQ Ha KJIIO'I I (KJI.!). KJI.i OTKphl8aeTCg, Ha'IHHaCT paCTH TOK B HarpyaKC 

H ITO Jl:OCTH)f(eHHH paBeHCTB3 ODOpHOI'O H3ITpSIJKCHHSI, KOTOpoe 33.1l.3CTCSI C 

noMO:W,biO nepcMCHHbiX peaucropos Rl-R4, c uanpSI.:«euneM, nOJiyqaeMOM ua 

peaHcTope J13T'!HKa R", cpa6aThl8aeT KOMnaparop (MHKpocxeMa Kl401Y)l6)" 

aaKphl8aeT KJI.l. Ha<IHHaeTcg paap~ HHJ1YKTHBHOn HarpyaKH (liCITh )ll, 

HHJ1YKTH8HaY Harpy aKa, KJI.2, R ) . ToK 8 R yMeHh!llaeTcg, KOMnaparop cpa-

" " 6aTh!BaeT, cHoBa oTKpbiBaeTcg KJI.l "T.J1. 0J1HOBH6paTop OB.2 (0,6 MC), aany-

cxaeMbiH OT KOMnapaTOpa, D03BOJISIC1' YMCHbWHTb l.f3CTOTy reuep3U,HH, \.fTO 
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ynyqruaer TeiL1IOBOH pelKHM paOOTbl BbiXO/IHbiX TpaH3HCTOpo8. }],1 II }],2 -
lleMn!jmpyiOIJ1He IIHO/Ibl, o6ecne'<II83IOIJ111e orpaHII'IeHIIe 8b16poco8 uanp~
JKeuu~ np11 OTKJIIO'IeHHII IIHIIYKTII8Hoii uarpy3KH. KoMMyTaTOp KoM.2 
(MIIKpocxeMa K561 K02) DOIIKJIIO'<aer COOT8eTCT8YIOmne pe3ncrophl R 1-R 4, 
3a):I3101J111e TOK 8 uarpy3Ke 8 338HCHMOCTH OT 8b16pauuoro WM. npu npeKpa
IIJ;CHHH BbiJl:3l.fH T3KT0Bb1X HMITYJibCOB TOK B Bhl6paHHOM liiM OTKJIIOli3CTCSI HJIH 

BKJIIO\.f3CTCSI MCHbWHH TOK 8 pCJKHMC OJKH)l3HiHI. B ITOCJIC.Il,HCM CJiytlaC 6JIOK MO

X<CT 6h1Tb HCllOJib30B3H ,ll,JISI ynpaBJICHHSI TOJibKO O.ll,HHM illM. 
CllrHaJibl OT KOHQeBbiX 8biKJIIO'IaTeJJeii qepe3 ODTpoHHYIO pa38~3KY DOCTy

naiOT ua cxeMy no11a8neuu~ 11pe6e3ra (MnKopocxeMa MC14490), KOTopa~ re
uepllpyeT 'IHCTblii un<!>po8oii curuan c 3a):lepJKKOii ua 4 nepno11a 8HyTpeuuero 
reHepaTopa rrOCJie ycraHOBJICHHSl cso6o.n.Horo oT .n.pe6e3ra sxo.o;Horo curuana. 
CxeMa ycTpaHSieT .n.pe6e3r KaK npu 33MblKaHnn, TaK u pa3MhiK3HHH Me

xaHHl.fCCKnx KOHT3KTOB. R-C-reueparop BCTpoCH 8 MHKpoCXCMy, H3MCHCHHC 

113CTOTbl rCHCpaU,HH ,ll,OCTHf3CTCSI C llOMOII.l,biO BHCWHCI'O KOHJ:{CHC3TOpa. 

MnKpoCXCM3 CO.Il,CpJKHT WCCTb T3KHX ll0JI:3BHTCJICH .n:pe6e3ra, H K3>K,ll.b1H 

COCTOIIT 113 4-611THOro peruCTpa (HHTerpaTOpa) H JlOrHKII Cp38HeHH~ ypo8H~ 
8XOIIHOro curuana c 8biXO/IOM C/18Hro8oro perncTpa. BnyTpeHHIIii R-C-reuepa
TOP HCo6XOJlHM .U,JISI CJlBHra BXOAHOfO CHma.na 8 perHCTpe. 

KoncTpyKTHB. BnoK eiiHHII'<HOii mllpiiHbl 8blnonHeH 8 KOHCTPYKTH8e KA
MAK, npHMCHSICMOM B HaCToSim:ee speMSI Ha scex 3KcnepuMeHTaJibHhlx ycTa

H08Kax JlH<l>. Ha nepe11Heii naHenn pa3MemeHhl/183 pa3beMa: P015-15 IIJl~ 
c8~3n c ynpa8JJ~IOIJIHM 6noKOM u P015-50 IIJl~ no):IKJJIO'<eHn~ '<eThlpex WM. 
Ha 3MHeii naHenu pa3MeiJ1eH pa3beM Tllna Pn 15-9M~ DOIIKJIIO'IeHHH 8HemHe
ro HCTOtiHHKa IIHT3HHSI. Ha nepe.z:t,HCH II3He.JIH H3XOAHTCH CBeTO,D,HOA, 

HH/IHU.HPYIOIJ1HH OOp31J1eHne K 6JlOKY OT ynpaBJl~IOIJ1eii :meKTpoHHKII. 
3aKJliO'IeHIIe. Opu pa3paOOTKe 6JlOKa 6b1Jla ClleJ13Ha U0UhiTK3 YHH<!>IIK31.111H 

CHCTCMbl ynpaBJICHHSI HCIIOJIHHTeJibHhiMH MeX3HH3M3MH (B HameM CJiy\laC lllM): 
HCIIOJib3083HHC CT3H,Il,3pTHOro KOHCTpyKTHBa; 

HCIIOJib3083HHe CTaHJl;3pTHOf'O HCTO\IHHK3 IIHT3HHSI KpeHTa; 

B03MOXHOCTb IIOCJICJl;OB3TCJlbHOf'O uapalll,HBaHHSI 6JIOKOB. 

KpoMe TOro, 8 OTJlH'<IIe oT paHHHX pa3paOOTOK [3, 4, 5 u IIP·l no8h!llleHo 
uanpsDKCHHC raJibB3HHtfCCKOif p33BSI3KH MeJK.ll,y BXO)l;OM H BhiXO.lt,OM, npHMCHSI

CTCSI CXCM3 II0Jl;3BJICHHSI .lt,pe6e3ra, 33JIOXCH3 B03MOXHOCTb pa6oTbl C BhiXOJl;

HbiMH perucrpaMn 8 CTaH/IapTe VME. 
BnoK noKa3aJJ HalleJKH.OCTb 8 pa6oTe. B uacTollmee 8peM~ Ha cneKTpo

MCTpe «PecfmeKC» HCIIOJib3YIOTCSI .n;sa T3KHX 6JIOK3. llpH HCfihlT3HHSIX 3TOrO 

6noKa c WM Tuna )J,illl.f-200-3 6hlna IIOCTHrnyTa qacToTa oTpa60TKH waro8 

800 waro8/ c. 
A8TOp 8blpaJKaeT 6naro11apHOCTb A.n.CnpOTIIHY 33 nocTaH08KY 3M3'<11 11 

none3Hble o6cyJK~~eHn~. npH3H3TeJlbHOCTb 3a MOHTaJK 6noKo8 E.A.Ko6epu113e u 

H .A. H11KOHOpo8y. 
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ll pHJIOll<eHHe 

HcnOJJb30B3HHC IOHTanoa p33"beMa PI115-IS 

HaHMeuosauwe cwma.na HOMep KOHT8KT3 HaliMeuoaau~o~e CHma.n:a HOMCp KOHT8KT8 

AJlpecO I ilpaB&IH ynop 8 

AJlpecl 2 +5BH+24B 9 

Nt,pec 2 3 3eMml (0 B) 10 

N1,pec3 4 TaKT II 

HanpaaneuHe 5 Cao6o~Hb1H 12 

AJ!pec4 6 Kourp. TO'IKa I 13 

JICBblH ynop 7 KOHTp. TOlfK8 2 14 

Cao6o;:u·lbtH 15 

HcnoJJ&Jo&anHe KOHTaKTOB p33beMa PlllS-50 

HaHMenoaam.te CHrua.na HoMep HaHMCHOBaHHe cHmana HoMep 

KOHT8KT3 K0HT8KT8 

111M I, o6MOTK8 A, B (K) I lllM3, o6MOTK8 A, B (K) 25 

IllM 1, o6Moru n, r (K) 2 IIIM3, o6MOTK8 li, [' (K) 26 

lllMl, 06MOTKaA (H) 3 lllM3, o6MOTK8 A (H) 27 

llJMl, o6MOTK8 li (H) 4 lliMJ, o6MOTK8 li (H) 28 

lllMl, o6MOTK8 B (H) 5 lliM3, o6MOTKa B (H) 29 

llJMl, o6MOTK3 ['(H) 6 IIIM3, o6MoTu r (u) 30 

lliMI, orpaHHlJCHHC (J]K) 7 IIIM3, orpaHH'ICHHC (JIK) 31 

lllMl, OI'Jl8HH'ICHHC (IlK) 8 liJMJ, orpaHH'ICHHC (IlK 32 

ll1Ml, K0HTPOJlbH8SI TOlfKa (KTl) 9 IIIMJ, KOHTp011bH8SI TO'IKa (KTI) 33 

JliMl, K0HTP011hH3H TO'IK3 (KT2) 10 lllM3, KOHTpGlibHRH TO'IKR (KT2) 34 

lllMl,+6BH+l2B II lllM3, +6 B w+l2 B 35 

U1MI,-68H-128 12 lllM3, -68 H -12 8 36 

IIIM2, o6MOTKa A, B (K) 13 IIJM4, o6MOTK3 A, B 37 

IIJM2, o6MOTK3 li, r (K) 14 llJM4, o6MOTK3 li, r 38 

llJM2, o6MOTKa A (H) 15 lllM4, o6MOTK3 A (H) 39 

llJM2, 06MOTK3 fi (u) 16 liJM4, o6MOTK3 li (H) 40 

111M2, o6MOTK3 B (H) 17 lllM4, o6MOTKa B (H) 41 

111M2, o6MOTK3 r (H) 18 111M4, o6MOTKR r (H) 42 

llJM2, OrpRHHI.ICHHC (JIK) 19 111M4, OrpRHH'·ICHHC (JIK) 43 

IllM2, orpRHHI.ICHHC (IlK) 20 lllM4, orpaHHI.ICHHC (IlK) 44 
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HaHMeftOB8HHe CHI'Ha.rta HoMep HaHMeHOBaHHe cwrnaJia HoMep 

KOHT8KT8 KOHT8KT8 

liiM2, K0HTpoJlbH8SI TO'IK8 (KTl) 21 lllM4, KOHTpoJlbH8il T0lfK8 (KTI) 45 

liiM2, KOHTpDJlbH8SI T0'1K8 (KT2) 22 lllM4, KOHTP011bH8SI TO<fK8 (KT2) 46 

UIM2, +6 B H +12 B 23 lllM4, +6 B H +12 B 47 

UIM2, -68 H -12 B 24 IIIM4, -6Bu-12B 48 

UIM1-IIIM4, 0 B 49 IIIM 1-UIM4, 0 B 50 
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