CIIELHUAJIM3NPAHU KOMITIOTbPHHA
CUCTEMHU




Bpb3ka Ha CKC c 06eKTH 3a ynipaBJIeHUE

I,Z[aT‘{I/II_[I/I U U3II'bJIHUTEJIHU MEXaHHU3MHU




ChbObpKaHUE
» NU3nbaHUTENHN MmexaHu3mKn. OnpeaeneHue.
Knacnpukaumsa. Bupose

» CepBomexaHusmmn. Knacnoumnkauma. Buaose

» Perynatopu — BUAOBE, 3aKOHU 3a peryinpaHe.



M3nbJHUTE/IHU MeXaHU3MHU

» Bcuukn yctpomnctaa n Bb3nun, ypes konto CKC
Bb34eMCcTBa Ha obeKTuTe.

» N3TOYHULUM HaA 3a4BUXKBaAHE, BOAELM A0 NPOMAHA
CbCTOAHMETO Ha obeKTa.

Enektpoasuratenu, Xxmapo- u NHEBMOABUraTe N U
LMANHAPW, KAKTO U Bb3/1M, CBbP3aHU C TAXHOTO
ynpasneHue.



M3nbJHUTE/IHU MeXaHU3MHU

» EneKkTpuyeckuaT 3aaBuKBall, MexaHU3bm B
yNpaBAABaLLUTE CUCTEMU OBDUKHOBEHO Ce Hapuya
YCTPOMCTBO, NpeaHa3Ha4YeHo Aa NpemMecTBa
ynpaBaABalmMAa enemMeHT B CbOTBETCTBUE CbC
CUrHaNUTe, MABaLLKM OT YNPaBAABALLOTO YCTPOMCTBO.



M3nbJHUTE/IHU MeXaHU3MHU

4

PaboTHuTE Tena morart ga 6baaT pa3nnNyHmn BUOOBE
K/lanaHu, KAo4Yanaku, HanpaBasasBally YCTPOUCTBA U
APYIY peryanpatLm 1 3aTBapAawm opraHu, CnocobHm
A NPOMEHAT KOJIMYEeCTBOTO eHEPrua nam pabortHata
cybCcTaHUMA, BIM3ALLUM B YNPaABIABAHMA ODEKT.

N3mecTBaHETO Ha paboTHUTE Tesla MoXKe aa bbae
TPaHC/IAUMOHHO UM POTALMOHHO B PaMKUTE Ha eanH
NN HAKONKO oboporTa.

CnepoBaTenHo U3NBAHUTENHUAT MEXAaHU3BM, C
NoOMoOLITa Ha PaboTHUA enemeHT, AUPEKTHO
Bb34EeMNCTBa BbPXY YNpaBaABaHNA ODEKT.



M3nbJHUTE/IHU MeXaHU3MHU

4

N3NbAHUTENHUTE MEXAaHU3MM Ca YCTPOUCTBA, KOUTO
MeXaHUYHO Bb3eNCTBAT BbPXY PU3MYECKUTE
npoLecu, KaTo Nnpeobpa3yBaT eNneKTPUYECKUTE
CUrHa/IN B HeobxoanmmTe ynpasasasBaLlm
Bb34eNCTBUA.

[MonobHO Ha ceH30pUTE, U3MBAHUTENHUTE
MeXaHu3mm Tpabea aAa 6bAaT NnoaxoaALlo NoadbpaHU
3a BCAKa 3a43a4a.

3aaBUMKBaHMATA MoraT Aa 6b4aT ABOUYHM,
AUNCKPETHU UM aHanorosu. KoHKpeTHMAT TUN 3a
BCAIKa 3a4a4a ce u3bupa, Kato ce B3emaT npeasus,
HeobxoaAMMMUTE U3XOAHN MOLLLHOCTU U CKOPOCT.



M3nbJHUTE/IHU MeXaHU3MHU

» o NPUHUMN eNeKTPUYECKUAT 3a4BUKBaALL,
MEXAHU3DbM Ce CbCTOMU OT €JIEKTPUYECKO 3aBUKBAHE,
peayKTop, 610K 3a o6paTHa Bpb3Ka, MHAMKATOP 33
NOJIOXKEHUE HA U3XOAHUA eNIeMEHT N KPanHM
NPEeBKAOYBATENMN.



M3nbJHUTE/IHU MeXaHU3MHU

» KaTo eneKkTpmYecko 3a1BMKBaHe B 3a4BUKBALLUTE
MEXaHU3MU Ce U3NO0NA3BAT WIN eNeKTPOMATHUTU, NN
eNeKTPMYEeCcKn ABUraTenm c peayKTop, 3a aa ce
HaMann CKOPOCTTa Ha ABUXKEeHMe Ha U3XOAHUA
eNeMEHT 10 CTOMHOCT, NO3BOIABALLA ANPEKTHO
CBbp3BaHe Ha TO3U eNeMeHT (Hanpumep Bas) Kbm
PAabOTHUA enemeHT.



M3nbJHUTE/IHU MeXaHU3MHU

» Bb3nuTe 3a obpaTHa Bpb3Ka ca npeaHa3HadyeHu ga
6baaT BbBeAeHM B KOHTPOHATa Bepura Ha
NeCTBUETO, KOETO e NPONopLUMOHAIHO Ha
rofemmHaTa Ha ABUMXKEHMETO Ha U3XoAALLNA eNeMeHT
Ha 3aBUKBALLLOTO YCTPOMCTBO U cae0BaTeNHO Ha
paboTHMA efleMeHT, CBbP3aH C Hero.

» C noOmMoOLLTa HA KPAaNHU U3KIHOYBATENU
3a4BUKBALLOTO YCTPOUCTBO CE U3K/IHOYBA, KOraTo
PAabOTHOTO TANIO AOCTUTHE KPaUHUTE CU NO3ULUMU, 33
Aa ce n3berHe Bb3aMOXKHa NoBpeaa Ha MeXaHNYHUTE
BPb3KW, KAKTO N Aa Ce OrpaHn4un ABUKEHUNETO Ha
PAabOTHUA enemeHT.
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M3nbJHUTE/IHU MeXaHU3MHU

» KaTo NnpaBWANO cunata Ha CUrHana, NPou3BeXKaaH OT
PerynnpauwoTo ycTpomuCTBO, He € AO0CTaTb4YyHa 33
ANPEKTHO NpemecTBaHe Ha paboTHUA enemeHT, TaKa
Yye 3a4BUKBALLMAT MEXAHU3DBM MOXKE Aa ce
pa3rnexaa KaTto yCUNBaTe/l Ha MOLLHOCT, NPU KOUTO
cnab BXoAeH CUTHaN, yCUAEeH MHOFOKPaTHO, ce
npenaBa Ha paboTHUA enemeHT.
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M3nbJHUTE/IHU MeXaHU3MHU

» BCMUYKM eneKkTpuyecKkun 3aaBUHKBaHMSA, KOUTO Cca
HaMepPUIU LLMPOKO NPUNOXKEHNE B Hal-
pa3sHoobpasHMUTe OTpacanM Ha MOAEPHOTO
obopyaBaHe 3a aBTOMaTM3aLMA Ha
NPOW3BOACTBEHUTE NpoL.ecn, moraTt ga 6bvaat
pasgeneHn Ha ABe OCHOBHMU rpymnu:

» 1) enekTpoMarHnTHH

)} 2) eneKkTpuyYeckn aAsuraTenu.
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Knacudukanys Ha eJIeKTPpUYECKHU 3aiBUXKBAIIU
MeXaHHU3MU

EJ'IeKTpI/I‘{ECKI/I HU3II'bJIHUTEJIHHU ME€XaHU3MHU

EsnlekTpomMaruHuTHU

CoJieHOUHU

EslekTpoaBurareHu

C eJIeKTPOMarHUTHU

CbeJUHHUTEIN

C KOHTAKTHO
yIpaBJieHHe

Be3koHTakKTHH

C nocTosiHHa

CKOpOCT

C peBepcuBeH

ABUTraTe 1

C npoMeHs1MBa
CKOpPOCT

C HepeBepcHUBeH
JBUTaTes

/

C nocTosiHHa
CKOPOCT

C npoMeHsIMBa
CKOPOCT

C HepeBepcUBeH
JBUTraTes

[

C BBpTEJINBO

C mocTbIaTEJHO

C BBpTEJIUBO

C nocTbHIaTesHO

C BBpTEJIUBO

C nocTbIaTesJHO

JIBKEHHE JIBWDKEHUE JBWKEHUE JIBUXKEHUE JBYDKEHUE JBWKEHUE
Enno- MHoro- [TocTosiHHO EnHo- MHoro- [TocTosiHHO ExHo- MHoro- ITocTosiHHO
060pOTHH 000pPOTHHU BBPTSALIU 000pPOTHHU 000pPOTHHU BBPTAIIU 000pPOTHHU 0060pOTHHU BBPTAIIN
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M3nbJHUTE/IHU MeXaHU3MHU

» MbpBaTa rpyna BK/AOYBA, HAa MbPBO MSACTO,
CO/ICHOUAHU eNeKTPUUYECKN 3a4BUXKBAHUA,
npeaHa3HayYeHU 3a ynpasaeHue Ha pa3IMyHU BUAOBE
ynpaBaABallM U CNUpaTeNHU KnanaHu.

» CbLLOTO BaXKW M 3a 3a4BMHKBaAHMATA C PA3/IMYHU
BM0BE eIeKTPOMarHMTHU CbeAUHUTENN.

» XapaKTepHa YyepTa Ha e/IeKTPUYeCcKUTe 3aBUKBaHUA
OT Ta3u rpyna e, 4ye cunarta, Heobxogmma 3a
npemecTBaHeToO Ha PaboTHMA opraH, ce cb3aasa oT
efleKTPpoMarHuTa, KomTo e Hepa3aenHa 4acT oT
3aBUMKBALLMA MEXAHU3DM.
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M3nbJHUTE/IHU MeXaHU3MHU

» 33 uennTe Ha peryampaHeTo CoONeHonamuTe
0OMKHOBEHO Ce M3M0/13BaT CaMo B [BYCTEMNEHHM
CUCTEMM 33 yNpaBaeHue.

» B aBTOMaTUYHUTE CUCTEMMU 33 ynpasjaeHne 4ecCTto ce
NU3MNoN3BaT eNNEKTPOMATHUTHUN CbeAUHUNTENN KATO
U3NBb/IHUTENTHN MEeXaHU3MUN, KOUNTO Ca pa3aeneHnm Ha
Tpnuewun CeeanHUTEIN N NpUNab3Ballln CbeANHUNTENN.

15



M3nbJHUTE/IHU MeXaHU3MHU

» BTopaTa, Hai-4yecTo cpellaHaTa rpyna, ca
eNeKTPUYECKU 3aABNXKBAHUA C €/1IeKTPUYECKM
NBUraTe/In OT Pas/INYHU TUMOBE U KOHCTPYKLUMUA.
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M3nbJHUTE/IHU MeXaHU3MHU

» EnektpuyeckuTe 3a4BMKBALLM MEXAHM3MWU OOUKHOBEHO ce
CbCTOAT OT ABUraTeN, PeayKTOp U cnupayvKa (MoHAKora moxe u
[a 1Mncea).

4 yl'lpaB!'IFlBaLLI,l/lFIT CUrHan ce npumaara eagHoOoBpeMEHHO KbM
MOTOPA U CINMNPAYKATA, MEXAHN3MDBT Ce OCBO60)K,£I,aBa 7
ABUTaTEeNAT 3a4BNKBa U3IXOAHUA OPraH. Korato CUrHansr
n3vyelsHe, ABnNratenAat ce U3K1louBa U CrMpayv4kaTa Cripad
MeXaHn3Ma.

OCHOBHM NPEeAMMCTBA Ha 3a4BUXKBAHUATA C YNpPaBAsSem
nguraTen:

» ONPOCTEHOCT Ha CXemMaTa,

> MaNbK bpoi enemeHTHn, y4acTBallm BbB GOPMUPAHETO Ha
PerynaTopHOTO Bb3AENCTBME,

» BUCOKU eKCNNOo0aTaUMOHHWM KavecCTBa.
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M3nbJHUTE/IHU MeXaHU3MHU

» Uma, BbMNpPeEKN e He ce n3noa3sat LWWHNPOKO,
3a4BUKBAHUNA C HeYylNMpaBaAAeMn AsuUratesin, KOUTo
CbAbpHKaAT MeXaHU4YeH, enekTpnyecCkm niau
XmapaBanyveH ceeanHmnten, ynpaBaasaH OT
eNeKTpny4eCkn CUrHan.

» [1BUraTenaT B TAX paboTn HenpeKbCcHaTo npes3 uAanoTo
Bpeme, KoraTo ynpasasaBalllata cuctema pabotu u
yNpaBAABaLWMAT CUTHAA OT Peryampaw,oto
YCTPOMCTBO Ce NpexBbpaa KbM paboTHUA enemeHT
Yypes yrnpaBaaemo cbegnHeHue.
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M3nbJHUTE/IHU MeXaHU3MHU

» 334BUKBAHMATA C YNPaBASEMN ABUTraTenn morar aa
6baaT pa3fesieHn B CbOTBETCTBME C METOAa Ha
n3rpakJaHe Ha ynpasisaBallaTta cMCTEMA B
MeXaHU3MMN C KOHTAaKTHO U BE@3KOHTaKTHO

ynpas/sieHue.
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M3nbJHUTE/IHU MeXaHU3MHU

4

BKAOYBAHETO, N3KIOYBAHETO U PEBEPCUPAHETO HA
eNeKTpoaBUraTeITe Ha U3NbBAHUTENHUTE MEXAHU3MMU C
KOHTAaKTHO YNpaB/ieHUEe Ce OCbLLECTBABA Ype3 pPas/INYHM
PeNemHN NN KOHTAKTHU CbOPBIKEHUA.

OCHOBHa OT/INYMTENIHA YepTa Ha 3a4BUXKBALLMUTE
MEXaHM3MMN C KOHTAKTHO yNpPaBAEHME - B TE3M
MEXaHM3MM CKOPOCTTA Ha U3XOAHWUA OPraH He 3aBUCK OT
roleMmnHaTa Ha ynpaBnaBaWmMA CUrHaA, NoAaBaH Ha
BXOJa Ha U3MbJAHUTENHOTO YCTPONCTBO, @ MOCOKATa Ha
npemecTBaHeTo ce onpeaena oT 3HaKa (nnu pasarta) Ha
TO3W CUTHanN.

3aTOBa UBMBIHUTE/IHUTE MEXAaHU3MM C KOHTAKTHO
ynpassieHue ce OTHAacCAT 06MKHOBEHO Kbm
U3NbJAHUTENIHUTE YCTPOMUCTBA C NOCTOAHHA CKOPOCT HA
npemecTtBaHe Ha paboTHMA opraH.
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M3nbJHUTE/IHU MeXaHU3MHU

» 3a A4a ce No/iyun cpeaHaTa NPOMEHIMBA CKOPOCT Ha
n3xo4a Ha 3a/1BUXKBAHETO MO BPEME Ha
yNpaBAEeHMUETO Ha KOHTAKTA, LUMPOKO Ce U3MoN3Ba
MMMY/ICHUAT PEXXMUM Ha paboTa Ha Herosus
eflekTpoaBuraTen.

» Mpu NoBeYETO N3NMBJAHUTENHN MEXAHU3MMU,
npeaHa3sHayeHU 3a paboTa B KOHTAKTHO
yrnpaB/siBaHM BEPUTU, CE U3MNON3BAT PEBEPCUBHM
NBUraTenu.

» U3non3BaHETo Ha enekTpoaBuraTesin, BbpTALLK ce
Camo B eJHa NOCOKa, € MHOTro OrpaHM4YeHo, HO BCe
olle ce U3BbPLLBA.
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M3nbJHUTE/IHU MeXaHU3MHU

4

Be3KOHTaKTHUTE eNleKTPUYECKU 3a4BUXKBaLLM
MeXaHU3MM ce OT/IMYaBaT C NoBULLEHA HaaexKaHOCT
1 NO3BO/IABAT CPAaBHUTE/IHO 1€CHO Aa Ce NOoJy4mn
eHOBPEeMEHHO NOCTOsIHHA U NPOMEH/IMBa CKOPOCT
Ha ABUMKEHMETO Ha U3XOAALLMA OpraH.

3a 6e3KOHTAKTHO ynpaBaeHMe Ha 3a4BUKBaAHUNATA
ce N3MNO0N3BaAT e/IeKTPOHHU, MAarHUTHU UNKn
NONYyNnpoBOAHMKOBU YCUBATENN, KAKTO U TAXHATA
KombuHauus.

KoraTo ycunsatenuTe 3a ynpasaeHue paboTtaT B
peneeH pexmnm, CKoOpocTTa Ha ABUXKEHME Ha
MN3XOAHOTO YCTPOMCTBO Ha 3a4BUXKBaLLUTE
MeXaHM3MM e NOCTOAHHA.
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M3nbJHUTE/IHU MeXaHU3MHU

» EnekTpuyeckuTe 3a4BUXKBALLN MeXaHM3MA C KOHTAaKTHO
yrnpaBaeHue n 6€3KOHTaKTHUTE U3MbAHUTEIHU MEeXaHU3MMU
MoraTt ga 6bvaaT KnacmbuumpaHu u cnopes cheHuUTe
NPU3HaLM:

» Mo npeaHa3HauyeHue: c BbPTENNBO ABUKEHME Ha
n3xoaALWmMA Ban - e4HO0HBOPOTHU; C BbPTENUBO ABUMKEHUE HA
n3xoaALWmMA Baa - MHOroobopoOTHU; C TPAHCNALUMOHHO
NBUMKEHME Ha U3XOAALLMSA BaJl - MPABOXOAHM.

» Mo ecTecTBOTO Ha AeNCTBMETO: NO3ULMOHHO AENCTBUE;
NPONopLUMOHaIHO AeNCTBUE.

» Mo usnvAHeHMueTo: 3a HopMmanHa paboTa, B cneumanHa
Bepcua (npaxoyctonumsm, B3pmBobHE30NacHM, TPOMUYECKMN,
MOPCKN U Ap.).
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M3nbJHUTE/IHU MeXaHU3MHU

» U3X0QHMAT Ban Ha BbPTALLMTE 3a4BUMKBALLU
MeXaHU3MKM MOXKe Aa ce BbPTU B paMKUTE Ha eaHO
Nb/IHO 3aBbpTaHe. MNapameTpun: ronemmnHa Ha
BbPTALLMA MOMEHT Ha U3XOASALLMA BaN U BpeMe Ha
Nb/IHO 3aBbpTaHe.

» 33 pa3/InKa OT eAHO0BOPOTHUTE MEXAHU3MMU, MPU
MHOroo60pPOTHUTE MEXAHU3MU U3XOAALMAT Ban
MOXe [ia ce ABUXU B PAMKUTE Ha HAKOJIKO,
NOHAKOra 3HaumnTeneH 6pon obopoTw.
XapaKTepmnCcTuKa Ha MHOTo0bOpPOTHNTE MEXaHU3MHU
e NbAHMAT 6pont 060POTU Ha U3XOAALLMA BaAN.
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M3 bJHUTEJNIHU MeXaHU3MU




M3nbJHUTE/IHU MeXaHU3MHU

)

JInHenHUTe (NnocTbNnaTenHUTE) MEXaHU3MM UMAT
NOCTbNATENHO ABUKEHMNE HA U3XOAHUA MPBT U CE OLLEHABAT
CbC CMNATa BbPXY NPbTa, FONEMMHATA Ha MbJHUA X0, Ha NPbTa,
BPEeMEeTO 33 NpemMecTBaHe B y4aCTbKa Ha Nb/IHUSA XOA4, U
CKOPOCTTa Ha ABUXKEHWE Ha U3X0AHMA OpraH B 060poTH 33
eaHO00H60pPOTHNTE U MHOTOOHOPOTHUTE U B MUIMMETPMU 33
CEKYHAa 33 IMHENHUTE MEXaHU3MMN.

KOHCTPYKUMATA HA U3NBHUTE/THUTE MEXAHU3MMU C
NO3ULMOHHO AENCTBUE € TaKaBa, Ye C TAXHa nomoly,
PAabOTHUTE OpraHM MmoraT Aa ce YCTaHOBABAT CaMo B
onpeaeneHn PUKCUpaHu nonoxeHma. Ham-yecto tesu
NONIOXKEHUA ca ABe: "oTBOpeH" U "'3aTBOpEH".

B 06wua cnyvya e Bb3AMOXKHO CbLUECTBYBAHETO Ha
MHOTFOMNO3ULUOHHN MeXaHU3MMN. N3NBAHUTENHUTE MEXAHU3MU
C MO3ULUMNOHHOTO AeNcTBne 0O6MKHOBEHO HAMAT YCTPOMCTBA 33
No/ly4aBaHe Ha CUTHaA 3a obpaTHa BPb3Ka 3a NO3NLMATA Ha

U3XOOHUNA OPraH.
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M3nbJHUTE/IHU MeXaHU3MHU

» U3NbAHUTENHUTE MEXAHU3MU C
NPONOPLUNOHANHOTO AENCTBUE KOHCTPYKTUBHO
Ca TAaKMBA, Ye OCUTYPABAT B PaMKUTE Ha
3aJa4eHUTE rPaHULM NO3NLMOHUPAHETO Ha
PAabOTHUA enemMeHT BbB BCAAKa MeXAMHHA
Nno3numaA, B 3aBUCUMOCT OT BEZIMYNHATA U
NPOAB/IKUTENHOCTTA Ha YNPaBAABALLLMA CUTHA.

» TaKnBa 3a4BMNXKBaLLM MEXAHN3MMN MOraT Aa ce
M3MO0NA3BaT KAaKTO B NO3ULUMOHHU, TaKa U B P, Pl n
PID cuctemu 3a aBTOMaTUYHO ynpas/ieHue.
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N3TOYHUK

» http://electricalschool.info/main/drugoe/425-
klassifikacija-jelektricheskikh.html
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CepBocuctemMu. Onpegesenve. Knacupukanus

» CepBocuctema (cepBomexaHn3bm) — cUCTEMA 33
aBTOMAaTUYHO ynpaB/ieHne, B KOATO BXOAHUAT
ynpaBAsaBall, CUTHaN ce Npeobpa3yBa B MEXAaHUYHO
JIMHENHO UM BI/IOBO NPEeMEeCTBaHEe Ha ynpaB/ifiBaHUA

0beKT.
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CepBocuctemMu. Onpegesenve. Knacupukanus

» CepBocucteMa (cepsomexaHu3bm)

N3TOYHUK Ha eHepruA
(EHeprua ot mpexaTa)

l

YnpasnAasawio
yctpoiicteo (CKC)

)

CepBocucrema

YnpaBnaBaH 06eKT

YnpasnasalLo
Bb3aencTeme
Uynp

30

j 3arybu

\
N3xoaHn
CUTHaNN

En. asuratenu
X. ABuraTtenu




CepBocuctemMu. Onpegesenve. Knacupukanus

» Knacudpumkaums Ha cepBocnctemuTe
» Cnopepn, HauyuMHa Ha ynpas/sieHue:
v OTBOpEeHMn (be3 obpaTHa Bpb3Ka)

BXO/, n3xXon

— CepBocuctema —

v 3aTBopeHu (c obpaTHa Bpb3Ka) — 3a NO3ULUS,
CKOPOCT, YCKOpPEHME

BXO/] n3xop,

Cepsocucrtema

OB
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CepBocuctemMu. Onpegesenve. Knacupukanus

» Knacndukaumsa Ha cepBocmcTemmTe

» B 3aBUCMMOCT OT BUAa Ha ynpaBaABallaTa
MHPopMaLUAa:

v AHanorosun — 6bp3u
v UndpoBu - TOUHU
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CepBocuctemMu. Onpegesenve. Knacupukanus

» Knacndukaumsa Ha cepBocmcTemmTe

> B 3aBUCMMOCT OT BUAQ HA U3MO/I3BAHUTE
U3INBIAHUTENTHU MEXAHU3MN:

v  EneKTpuyecku
v XnApaBandHU
v [THEeBMaTUYHMU
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CepBocuctemMu. Onpegesenve. Knacupukanus

» Knacmoumkauma Ha cepBocUCTEMUTE

Cucrema Bua Ha MowHocT 3abenexxKa
KOHCTPYKLMATA
Enektpuyecka [NpocTa Hucka He ronama He 3ambpcasa
XnapassinyHa CnoXHa Bucoka f[onama 3ambpcABa
OKOJIHaTa
cpena
[MHeBMaTUYHa CnoxHa CpenHo BUCOKa Manka nnm He 3ambpcasa
cpenHa
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EslekTpuyecka cepBocucTreMa
» Hamn-yecTto M3non3BaHa — NPOCTA KOHCTPYKLUUA, AUNCa
Ha WYM, HUCKA LeHa
» N3NbAHUTENHN MEXAaHU3MU:
v [ocToAHHOTOKOBU aBuratenu (MTA)
v [1pOMEHNNBOTOKOBM ABUTaTeENMU
v CTbNKOBU ABUraTeENN
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EsekTpuyecka cepBocUcTeMa

» Cepsocucrtema c M1

Ynpasnasawo | Usx Mpeobpa-
o )
CTPOMUCTBO 3yBaTen
JonbaHnTENHN yerp y
yrnpasnAsaLLu
CUrHanm Uwnsx
dopmuposaten | A
====) Ha CMrHan 3a
yrnpasneHue
OB no
OB no cKopOCT TaxoreHepaTop
nosoXxeHune
[aTymK 3a
NONOXeHne

YnpasneHue no

nonoxeHume
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EsiekTpuyecka cepBocucteMa

» Perynatopwu

3aKOHUTe 3a peryampaHe ca:
v [lponopunoHaneH
v AndepeHumaneH
v IHTerpaneH
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EsekTpuyecka cepBocUcTeMa

» Perynatopu U(t) —P+l+D

e(t)

pa3cbrnacyBaHe

3agaHue oT

MMC Unsx

OB 3a
TEKyLO
MNoNIoXeHune



EsiekTpuyecka cepBocucteMa

» Perynatopwu
PerynnpaHe c nponopunoHaneH perynatop

ity i
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EsiekTpuyecka cepBocucteMa

» Perynatopwu

PerynnpaHe c UHTErpaseH perynatop

dugy b e
|f.i|1|!' - !il:l
Ako u(t) = u, U e(t) = e,
(T.e. cuctemarta e B

YCTaHOBEH peXKnM)

duy _
it

TO ()

cneposaTenHo e, = 0 (HAma

CTaTUYHa rpeLuKa).
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AKO HSIMa YCTaHOBEH PEKUM,

BUHAIr'M NMa CTaTUYHA rpeLlka



EsiekTpuyecka cepBocucteMa

» Perynatopwu

PerynupaHe c andepeHumaneH perynatop
(npeackasBaHe Yypes NMHENHA eKcTpanoaauma 3a

Bpeme paBHO Ha Td)
ZAe{rh Td@
dr
delr

dr /’_\r

r o+l o+

&f F,l'J

elt + T, )=elr)+ T,
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EsiekTpuyecka cepBocucteMa

» Perynatopwu
PerynupaHe c gndpepeHumaneH perynatop
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EsekTpuyecka cepBocUcTeMa

) CepBOCMCTeMa C NPOMEeHNTINBOTOKOB ABUTIaTe
=~ 220V

MMNC

HanpexeHos
nHtepdenc

ToKoB
nHtepdemnc
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EsiekTpryecka cepBocucTema

4 CepBOCMCTEMa CbC CTbIMKOB ABUTIaTEN

C undpoBs curHan ce ynpasnsasaT 060poTuTe Ha
asurartens.

ManomolHu ABuUraTenn, c orpaHnYeHn obopoTu

OcTa UM MOe Aa ce NO3ULMOHMPA C PUKCUPAHU
CTbMKU M A3 ce 3aabprKa Ha CbOTBETHA NO3ULUA.
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EsekTpuyecka cepBocUcTeMa

) CepBOCI/ICTEMa CbC CTbIMKOB ABUTIaTEN

CTbnKoB ABuraten
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EsiekTpuyecka cepBocucteMa

» CepBOCHCTEMA CbC CTBIMKOB ABUraTen
CTbnKoB aABurarten

MonoxeHnAa Ha poTopa npu yHunonApeH MoTop B 3aBMCUMOCT
E'u'H O N Onﬁ pe H (yH nun Onﬂ pe H’ OT NnogaBaHWTe HanpexeHUA Ha HAMOTKKUTe
Wave drive
(cbc cpenHa To4Ka) e o
o Common +§§: +§f—
Ao - & T a
. D> e
Co — e i
MM e s
+gi— cv =
o & 3 p==
U WS s 1]
UNIFOLAR STEF MOTOR
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EsekTpuyecka cepBocucteMma
(EsrekTpo3agBukBaHe)

» CepBocucrtema CbC CTbMNKOB ABUraTen
CTbnKoB ABuraten

MonoxeHWsa Ha poTopa Npu yHMnonApeH MOTOp B 3aBUCUMOCT

E HoMNonapeH HUNonapeH B OT NoAaBaHMTE HanpeXeHUA Ha HAMOTKUTE
'ﬂ' p (y p ! Full step drive

(cbc cpeaHa To4Ka)

Commer connge

o COMmMmaon Ig’v’: ig‘i_ <§
Ao *] *] g
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Co EE

F1 411 Do i"'
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UNIFOLAR STEFP MOTOR
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EsekTpuyecka cepBocucteMma
(EsrekTpo3agBukBaHe)

) CepBOCMCTEMa CbC CTbIMKOB ABUTIaTEN

MonoxeHWa Ha poTopa Nnpu GMNonNspeH MOTOp B 3aBMCUMOCT

CT-bI—I KO B ,ﬂlB M I-aTej-I OoT nogaBaHUTe HanpexeHWA Ha HAMOTKMTE
BunonapeH (6e3 cpeaHa B Bt
At A *
TOYKa)
Al /"\
A3 Qj £
AZ O \_ - E;‘
Massal A s
B
82 &1

BIPOLAR STEP MOTOR

=
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EsekTpuyecka cepBocucteMma
(EsrekTpo3agBukBaHe)

) CepBOCMCTEMa CbC CTbIIKOB ABUIraTen
CT'bl'l KOB |£||B nmraTen MonoxeHuAa Ha poTopa Nnpu GUNONApPeH MOTOP B 3aBUCUMOCT

OT nogaeaHUTe HanpexeHMAd Ha HAMOTKKUTe

-\

BunonapeH (6e3 cpeaHa

|
Bt

AT:

TOYKa)

— i

o)

O o]
B2 (5

BIPOLAR STEP MOTOR

49



EsekTpuyecka cepBocucteMma
(EsrekTpo3agBukBaHe)

) CepBOCMCTEMa CbC CTbIMKOB ABUTIaTEN

CTbnKoB aABurarten

Bpemeguarpamu 3a pexxmmure Wave drive u Full step drive
Ha yHMNonApeH U GunonApeH CLNKOB ABMraTen

Uimipcdsr mictor - WWave dries

| o
N
™ -
‘‘‘‘ wawimE I
T — |

——
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Bipolar motor - Wave drive
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Bipaolar motor - Full step drive
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XyuapaBJM4Ha cepBocrucTeMa (XUApo3aaBHUKBaHE)

» MI3non3BaT ce B poboTH, Npecun, Wnpul, CUCTEMU U Ap.

» Pa3BmMBaT BUCOKU MOLLHOCTU NP MaJ1KnN CKOPOCTU HA
3a4ABNXKBaHE N MaAJIKU I'a6apI/ITI/I.

» KaTo M3NBAHUTENIHN MeXaHU3MU Ce U3MO0/13BaT:
v XMAPOUNINHAOPU
v Xnapoasuratenu
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XyuapaBJv4Ha cepBocucTeMa (Xuapo3aaBUKBaHeE)




XyuapaBJM4Ha cepBocrucTeMa (XUApo3aaBHUKBaHE)

v XnapouunnnHapu
o CeaHOCTpaHHO
o C AByCcTpaHHO AencTaune

=]
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XyuapaBJM4Ha cepBocrucTeMa (XUApo3aaBHUKBaHE)

v XnapoknanaH — npeobpasysBa e/ieKTpUYecKo
HanpeKeHue B HAKAKBO ABUKeHue
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[IlHeBMaTH4YHa cepBoOCUCTEMA
(ITHeBMO3aBHKBaHe)

v npep,MMCTBa Ha NTHEBMAaTUYHUTE CUCTEMU MPEL,
XMAapaBaANvYHUTE.

o EKONOruyHa yMcrora — ot NHeBMaTU4yHaTa cMcTema M3Tuya
Bb3AyX.

o HapeXaHoCT - NTHeBMaTUYHUTE CUCTEMU OODUKHOBEHO
MMaT AbAblr eKCNA0aTauMOHEH XUBOT N U3UCKBAT NO-
MaJIKa NoAApbKKa B CPaBHEHME C XUAPABANYHUTE.

o> CbXpaHeHMe - CrbCTEHUAT ra3 MOXKe [a ce CbXpaHABa B
NPOABb/KEHUE HA ABATU NEPUOAN OT BPEME B
LMANHAPUTE, KOETO NO3BONABA M3MONA3BAHETO HA
NHEeBMaTUKa 6e3 eneKTpm4ecTBo.

o be3onacHOCT — No-mManka 3ana/IMMOCT B CPaBHEHMUE C
XnapaBanKaTa C Macho.
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[IlHeBMaTH4YHa cepBoOCUCTEMA
(ITHeBMO3aBHKBaHe)

v npep,VlMCTBa Ha NHEBMAaTUYHUTE CUCTEMMU MPEL,
XMapaBanvyHUTE:

o [THeBMaTUYHUTE CUCTEMM Ca NO-A06pe 3aLuTeHn
cpelly npeToBapBaHe OT XMApaBANYHUTE, 3apadu
no-gobparta CBMBAEMOCT Ha Bb3ayXxa.

o Mo-manku 3arybm B cpaBHeHME C XMAPAB/INYHUTE
33 €4Ha M Cblla MOLLHOCT NMPU N3MN0A3BaHe Ha
elHN U CbLUM TPBOMN.

o Mo-BNCOKA CKOPOCT B CPAaBHEHMUE C
XnapasanNyHuTe.
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