Jleknisi 4 PT ta MT.
Tema: 4. KoHuenuisi (poeKTYBaHHA MeXaTPOHHUX MoayJis (MTM)
i cucrem (MTC)
4.1. 3arajbHi N0J10KeHHSA

CucteMHMI TiAXiT 10 TPOEKTyBaHHS Ha 0a3l CHUCTEM aBTOMAaTHU30BaHOTO
npoekTyBaHHs 3  BukopuctaHHsiM CALS-texHosoriii  (00'eKTHO-Opi€HTOBaHE
NPOEKTYBaHHS, JMB. BHIIE) € KOHLENTYaJIbHOI OCHOBOIO IPOEKTYyBaHHS
MexaTpoHHBIX MoayHiB (MTM) 1 cuctem (MTC).

HeoOxinHo BpaxyBaTH, 110 mMoOya0Ba MEXaTPOHHHUX CHUCTEM 3 SIKICHO HOBUMU
XapaKTEPUCTHKAMU JUKTY€ HEOOXIIHICTh MPUHIAIIOBO HOBOTO MIIXOAY IO iX
MPOEKTYBaHHS 1 KOHCTpyloBaHHs. KOHIIENTyaqbHOIO OCHOBOIO MPOEKTYBaHHS
MEXATPOHHBIX CUCTEM € HACTYIHI MOJIOKEHHS.

1 OcHOBOI0O pO3POOKM MEXAaTPOHHUX CHUCTEM CIIY>KaTb METOIU CYMIiUjeHo2o
(napanenbHoeo) IPOCKTYBaHHS, IO MPUITYCKAIOTh MOEJIHAHHS B 4Yacl JIEIKUX €TarliB
POEKTYBAaHHS, IO BUKOHYIOTHCS IOCIITOBHO MPHU TPATUIIAHOMY MPOEKTYyBaHHI
(Hampuknaa, TOCIIIOBHO BHUKOHYETBCS pO3pOoOKa MEXaHIYHOI, €JIEeKTPOHHOI,
CEHCOPHOI 1 KOMM'IOTEPHOI YacTUH CHCTEMH 3 MOJANBIIOD  PO3POOKOIO
iHTEeppercHuX OJOKIB).

2. Cunepeemuunuii xapakmep MTC TpOSABISETbCS B TOMY, IO CKJIAJ0BI
YaCTUHU CHUCTEMHU HE IPOCTO JONOBHIOIOTH OAMH OJHOTO, a O0'€IHYIOTHCS TaKUM
YUHOM, L0 YTBOPEHAa HHUMHU CHCTE€Ma IOYMHAE BOJIOAITH HOBUMH BIIACTUBOCTIMHU
(mpuHIHUTT emepoxcenmuocmi). TIpu 1bOMY MEXaTpOHHI CHCTEMH, Ha BiAMIHY BiX
TPaAULIMHUX, BOJOMAIIOTH MEHILIOK CTPYKTYPHOIO HAJIMIPHICTIO 1 OUIBIIOIO MipOIO
1HTerparti.

B pesynbTarti:

- MIJBHUILYETbCS KOHCTPYKTHMBHAa KOMIAKTHICTb CHCTeMH (aX [0
MIHIaTIOpU3aIlii B MIKpOMAIITUHAX );

- MOJIINIIYIOTHCS MACOTA0APUTHI 1 TMHAMIYHI XapaKTEPUCTUKU MAIIUH;

- CIIPOIIYIOTHCS KIHEMATHYH1 JIAHIFOTH.

TakuM 4YMHOM BUHHUKAIOTh JIOAATKOBI MOXJIMBOCTI TpPU IPOEKTYBaHHI
MEXaTPOHHUX CHCTEM, 1110 HAMKPAIIUM YMHOM BiAMOBIJAIOTh BUMOTaM 3aMOBHUKA.

3. Iumezeposani mexampouHi enemeHmu BUOUPAIOTHCS PO3POOHUKOM BXKE Ha
cTaAll MPOEKTYBaHHS MAalllMHHU, a MOTIM 3a0e3MedyeThCs HEOOXiJHA 1HXKEHEepHa 1
TEXHOJIOTIYHA MIATPUMKA MpU BUPOOHHUIITBI W eKCIulyaTalii MamuHU. Y I[bOMY
pagvKaibHa BIAMIHHICTD MEXAaTPOHHHUX MAIMH BiJ TPAJUIIIHHUAX, KOJU YacTo
KOpHCTyBad OyB BHMYIICHH CaMOCTIHHO 00'€elHyBaTH B CHUCTEMY pI3HOPIJIHI
MEXaHI4YHi, €JEKTPOHHI 1 1H(OpMaIIHHO-KEePYIOYl MPHUCTPOi PI3HUX BUPOOHUKIB.
Came TOMy OaraTo CKJIQJHUX KOMIUIEKCIB (HAmpHUKIaJ, AESKI THYYKl BHPOOHHUI



CHUCTEMH, OCOOJHMBO Yy BITYM3HSAHOMY MAIIMHOOYIyBaHHI1) MOKa3ajl Ha MPAKTHUII
HU3bKY HAJIMHICTH 1 HEBUCOKY TEXHIKO-€KOHOMIYHY €()E€KTUBHICTb.
4. TIpoexkTyBaHHS MEXaTPOHHUX CHCTEM O0a3yeTbCcs Ha 1AESIX MOOYIbHO2O0

KOHCMPYIO8AHHs, TIpU SKOMY 3 OKpeMHX Oararo(yHKI[IOHAIbHUX MOMIYJIIB
(MexaHI4HOi, eeKTPOHHOI, KOMIT'FOTEPHOT YaCTUH CUCTEMH) KOMIIOHYIOTHCS THYYKI
CKJIQJIHI CUCTEMU MOJIYJIbHOI apXITEKTYpH.

5. Y MexaTpoHHHX  CHCTEMax  CIIOCTEPITaeThCsa  MEPEPO3MOILT
(YHKITIOHaTbHOTO HABAHTAXKEHHS BiJl amapaTHUX (HAMPHUKJIaA, €JIeKTPOMEXaHIYHUX)
MOAYMIB 10 iH(pOpMaLIMHUX (KOMIT'IOTEpHUX) MOAYMIB. [lpy 1IbOMy BHUKIIOYAETHCS
OaraTocTymniHYaTe MEPETBOPEHHS eHeprii i iHpopMarlii.

6. [Ipu npoektyBanHi mexarpoHHux cucreM (MTC) mupoko 3aCTOCOBYIOTHCS
METOIU Gizyanizayii OUHAMIYHUX npoyecie, MO TPOTIKAIOTh B CHUCTEMax, aX 0
BUKOPUCTAHHSI CHUCTEM GIpMYalbHOI peanbHOCmi TIPU TPOEKTYBAaHHI CKIIATHUX
TEXHIYHUX CHUCTEM.

7. Bucokuii piBeHb 1HTenekryamizauii MTC aukTye HEOOX1AHICTh
MIPOCKTYBaHHS  IHTEJIEKTYaJbHUX  CHUCTeM  Kepysauus  (Iias  OOpoThOM 3
HEBU3HAYEHOCTSIMH, 110 € CYNYyTHIMU 10 (DYHKIIIOHYBAHHS CKJIAJHUX JUHAMIYHUX
cucteM). Ilpu 1poMy HeEOOXiAHMI OOTPpYHTOBaHHMM BUOIpP 1HTEICKTyaJIbHUX
TEXHOJIOT1i MPHU MPOEKTYBaHHI 0AraTOpIBHEBUX 1€PAPXIYHUX CUCTEM YTPABIIIHHS.

8. Buxopucranus kouyenyii AKK (anapamy xoughicyposanoeo kepyeanms), y
AKOT MaHEBPEHICTh € MPIOPUTETHOI (yHKI€0. PaHime nmpu CTBOPEHH! MAaIIMHU
CIIOYATKy BHKOHYBaJHM 0a30B€ NPOEKTYBAHHS (3 MOIIALY (PI3MKM 1 MEXaHIKH), a
MOTIM SIK MIJICUCTEMA PO3POOIISUIM CUCTEMY KEepyBaHHs. AJie BUSBHIIOCH, 110 MOKHA
CIIPOEKTYBAaTH €(EKTUBHIIY MallWHY, SKIIO 1€ Ha eTari 0a30BOro MpOeKTyBaHHS
3aKJIaCTU OCHOBHM CHUCTEMHU KepyBaHHs, BukopucToByrouu npuHuunu AKK. Ilpu
IIbOMY MalllHAa MOXE pealli3yBaT CBOi (PYHKIT TITLKU 3aBISKH ICHYBaHHIO CHCTEMU
KepyBaHHS. Y Takui criociO MOKHA JOOUTHCS MaKCHMaIbHOT TUHAMIYHOCTI CHCTEMH
(mammaM).  CTIRKICTh JIOCSATAETHCS 3aBMASIKA  HAsABHOCTI KOHTYPIB KEpyBaHHS.
Konneniist AKK mmpoko BUKOPUCTOBYETHCS B JTITAKOOYIyBaHHI.

[IpakTiyHe BTUICHHS AAaHUX MPUHIMIIB BUMAara€ 3aJly4€HHsS] BCIX CYYaCHUX
METOAIB 1 3ac0o0iB MPOEKTYBaHHSA CKJIQJHMX CHCTEM (BKJIOYAIOUM 3aco0U
KOHIIENTYaJIbHOTO IIPOEKTYBaHHS).

HeoOxigHo Bi3BHAYUTH, IO NPOEKMYB8aHHs € OJTHUM 3 HAUBIAMOBIIAIBHIMIAX
€TamiB JKATTEBOTO IMKIY MPOMHUCIOBUX BHPOOIB, BiJl SKOTO 3HAYHOI MIPOIO
3aJIeKUTh YCIIX BHUKOHAHHS (peamizailii) pemTH BCiX €TaliB >XUTTEBOTO ITUKITY,
OCKIJIbKM CaM€ Ha eTarll MPOeKTyBaHHS BU3HAYAIOThCA:

- BC1 MapaMeTpu CUCTEMU;

- TEXHOJIOT1YHICTb 11 BAPOOHUIITBA (BUTOTOBJICHHS);

- BUMOTH JI0 OpTaHi3aIlii BUpOOHUIITBA,

- eKCIUTyaTalliifHl XapaKTePUCTHKH; 1

- MOXKJIMBICTD yTHJII3aL].



SAx mpukiang HEBOAIOTO TMPOEKTY MOXKHA TPUBECTH CTBOPEHHS ATOMHHX
MiJBOJHUX YOBHIB (a4 MOMJIMBO, 1 BCI€i aTOMHOI EHEPIreTHKH), KOJIM MUTAHHIO
yTUII3alil BIANpPAIlbOBAaHUX AaTOMHUX YCTAaHOBOK HE OYJI0 TPHUIIJIEHO HaJeKHOT
yBaru. | 3apa3 eram yTuiizaiii IMX YCTaHOBOK ITOPOJIUB BEIWYE3HI MPOOJeMH 1
HeOe3MeKy JIsl HABKOJIUIITHHOTO CEPEIOBUIIIA.

4.2. lIpoueaypa npoextyBanuss MTM
4.2.1. BukaaaeHHsl 3MicTy npoueaypu

[IpoextyBanuss MTM 3acHOBaHE HA CYMICHOMY aHANi3i iX DYHKYIOHANBLHOI,
CMPYKMYPHOI | KOHCMPYKMUBHOI MOOeel.

Memoro TpOEKTYBaHHS MEXaTPOHHOTO MOIYJSl € MEePETBOPEHHS MOYATKOBUX
BUMOT JI0 KOHCTPYKTOPCHKOI peaiizailii 1 BIAMOBIAHOI JOKYMEHTAIlli, 32 KO MOXKE
OyTH BUTOTOBJICHA L CHUCTEMA, IO 3aJOBOJBHSE CHOPMYJIHOBAHUM IOKa3HUKaAM
SIKOCTI.

Huxye po3risimaroThCs TUIBKA TEXHIYHI TMOKAa3HUKH, ajieé Opu  BHOOP1
CTpyKTypu 1 KoHCTpykiii MTM ciig TakoX BpaxoBYyBaTH €KOHOMIYHI 1
eKCIUTyaTalliiiHi OIIHKU SKOCTI.

3aranwHa npoyedypa (cxema) npoekmysanua MTM (puc. 4.1) nepenbauae Tpu
OCHOBHI €Tanu MpoeKTyBaHHs. Lle mocai10BHO BUKOHYBaHI:

- (yHKIIOHATHHUH;

- CTPYKTYPHHU ;

- KOHCTPYKTHUBHHI aHAII3;

- cunre3 MTM.

3acTOCOBYIOYM MpOLEAYPH (DYHKIIOHATbHO-CTPYKTYPHOIO 1 CTPYKTYpHO-
KOHCTPYKTHUBHOTO aHali3y, pO3pOOHUK OIIHIOE yXBAJIOBAHHI PIIICHHS, MparHy4u
NOOUTHCS BUCOKOTO PIBHS CHHEPTreTUYHOI IHTerparlii eJeMeHTiB. JIJisi BUKOpUCTaHHS
METO/11B aBTOMaTHU30BaHOTO TPOEKTYBaHHS (hOPMYIOTh B3a€EMO3B'sI3aHI:

- pyukmionanbHy (F-mMomemns);

- CTPYKTYpHY (S-MOfenb);

- KOHCTpYKTUBHY (C-Monens) moneni MTM.

Buznauenns gynkuii MTM e npoGiemMor0 KoHyenmyanbHo20 npoeKm)8aHHsI.
Moro MoXHa Ha3BaTH IO iHIIOMY, a CaAMe AGAHPOEKMYEAHHAM a00 aBaHAPOHUM,
nonepeoHim npoekmyeanuesm (TyT HE PO3TIISIAETHCS).

3aB/aHHA MPOEKTYBAHHS MEXaTPOHHOTO MOJYJISl BKJIFOUAE TPU OCHOBHI €TaIlu:

— BHUOIp BaplaHTIB CTPYKTYpPHHMX BHpIIIEHb MOAYJS 3a MOro 3adaHoro
GyHKIIEO 1 32 X (QYHKIIOHAIBHO-CTPYKTYPHUM aHanizoM. BxinHoro iH}opmaliero
JUISL IIbOTO €Taly NpOeKTyBaHHS € F-wmoodens, a Ha BUXOII (POPMYETHCS S-MOJIENb
MEXaTPOHHOTO MOJIYJIS;

— CTPYKTYPHO-KOHCTPYKTHUBHBIN aHaJ13 KOHCTPYKTOPCHKUX pllIEHb 1 ToOyA0Ba
C-mo0eni MEXaTpOHHOTO MOAYJIS;



— KOHCTPYKTOpPChKa peaiti3allisi BUOPAHOTO BapiaHTy MOJIYJIS 3 PO3POOKOIO
KOHCTPYKTOPCHKOT TOKYMEHTAIIIi.

Takum 4YMHOM, 3aBAAHHS MPOEKTYBaHHS MEXATPOHHOTO MOJYJIA MOJSATrae B
3HaXO/DKEHHI  SIKHAMKpamioi  BIAMOBIJIHOCTI  MDK  3aaHol0  (QYHKIIEHO 1
KOHCTPYKTUBHUM BHUKOHAHHSIM.

BuiXiaiHi TEXHIYHI BUMOTWA

K—

BuaHaveHHs dyHKLiA
MEXATPOHHOI CUCTEMM | MOLYNIB

OyHKUioHaNbHa Moaenb
(F-modenb)

<—

QYHKUIOHANBbHO-CTRYKTYPHUA
aHania

CTpykTypHa mogens
(S-modens)

<

CTpyKTYpPHO-KOHCTPYKTUBHUIA
aHanis

KoHCTpyKkTMBHA MOAEND
{C-mo0ens)

<

KoHcTpyKTOpCchKa peanisauin
MEXaTPOHRUX MOAYNIB

KoHCTpyKTOpCBKa
AOKyMeHTaLis

<

Puc. 4.1 — 3acanvna npoyedypa npoexmyeannss MTM

Ki1t040BOI0 METO0JIOTIUHOIO i0e€t0 0aHo2o nidxody € npiopumem @YHKYID
MOOYJISL HAO i1 CMPYKMYPHOIO 0P2aHI3AYIEID | KOHCIMPYKMUBHUM PIULEHHSIM.

VY mexaTpoHHOMY MOAYJ1 3a7aHl (GYyHKIIOHATIbHI MEPETBOPEHHS MOXKYTh OyTH
peanizoBaHi AEKITbKOMa HabOpaMu CTPYKTYpHHX OJIOKIB, a 111 OJIOKH, Y CBOIO Yepry,
MOXYTb OyTH PpI3HOTO KOHCTPYKTOPCHKOIO BHKOHaHHS. TakuM YHMHOM, WpHU
NPOEKTyBaHHI ~ MOAYJNS MOro CTPyKTypa 1 KOHCTPYKTHUBHE PpIIICHHS €
MITOPSIKOBAHUMHE TI0 BITHOIIEHHIO JI0 3a/1aHOi (PyHKIIII.



Ha puc. 4.2 QyHKIIOHATBHO-CTPYKTYpHUH Miaxia 00'eqHaHUI 13 CTPYKTYpHO-
KOHCTPYKTHMBHBIM aHaJIi30M B 3arajibHy IpOLEAYypPY PO3POOKH MEXaTPOHHUX MOJYJIIB
1 CUCTEM.

TakuMm yuHOM, iICHYIOTh 06a ochoeni emanu (E) moOymoBu Mozeneil CKIIagHuX
TeXHIYHMX cucTeM, Bkirodaroun MTM ta MTC.

El mnomsrae y QyHKIIOHaJbHOMY BH3HAY€HHI J/JAaHOI CHCTEMH Uepe3 ii
MOBEIHKY TI0 BIAHOIIEHHIO /IO 30BHIIMIHIX 00'€KTIB 1 30BHIIITHHOTO CEPEIOBUIIIA.

@DynKyis —OCHOBA IPOCKTYBAHHS 1 KOHCTPYIOBaHHSI.

Mema npoeKTyBaHHS — SKHAUIOBHIIIIE PIIIIEHHS MOCTaBJIEHOT (PYHKIIIOHAIBHOL
3a7a4l.

Tomy 3aBxau TOTPIOHO MOYMHATH 3 Kiacudikallii GyHKIIH 1 BIATOBITHUX HUM
CTPYKTYp 1 KOHCTPYKTUBHUX PIllICHb, & HE HAaBMaKHU.

[Tpuctynatu n0 po3poOKM MPOEKTY MOXKHA, TUIBKH 3pPO3yMIBIIH (PYHKIIIIO
MaiOyTHHOTO BUPOOY 1 MPEACTABUBIIMA B MPOCTOPI MOKIIMBE PIIIEHHS a00 HOro
nuisx. TyT #Wae MoBa HE TUIBKM MPO TEOMETPUYHHMM NpPOCTIp, ane 1 Mpo
O0araToBUMIpHUWA — 4Yac, TEHJEHLII PpO3BUTKY, MaTepianu, TexHoJyorii. Tomy
HEOOX1JTHO PO3BUMBATH B COO1 3/1aTHICTh 0OAraTOBUMIPHOTO PO3YMIHHS IITYYHOTO
MUDY.

st yemimHoro BUpilieHHsT (YHKIIOHAJBLHOTO 3aBJaHHS OJHAKOBO Ba)JIMBI
KOHCMpYKYis, mamepianu 1 mexroaozis. Bce Tpu CKIaJ0B1 MEXaTPOHHUX CHUCTEM —
(mexaniyna, IHGOpMaYitiHO-8UMIDIOBATbHA 1  KOMN'TOMEpHO-KepiéHa)  3aBXkKIU
PIBHOIIIHHI, X04a APYyTa 1 TPETS B JaHUI Yac pO3BUBAIOTHCS IHTEHCHUBHIIIIE.

HeoOxigHO  mOTpUMYyBaTU  HpuHyun  QYHKYIOHAILHOI  OOYLIbHOCMI—
BIJIMOBIAHICTS BHOPAHOIO PIIICHHS IOCTaBJICHOMY 3aBJIaHHIO. [HIMMU CIIOBaMH,
3aBJaHHS TMOBUHHE OyTH BHpilieHe Oe3 MepeBUIEHHS HEOOXIMHMX BUTpaAT. Ale
(GYHKLIIO B JAHOMY BUIIaJKy TpeOa po3yMiTH B IIUPOKOMY CEHCI.

Hanpukinaza, BoJONpOBIIHUNA KpaH MOBUHEH HE TUIbKU MEPEKPUBATH BOIY O€3
MIATIKaHHS, aje 1 OyTH 3pyYyHUM B OOCIYroBYBaHHI, “‘BIHMCYBAaTHCS B IHTEp'ep
NpPUMILIEHHS, OYyTH KpAacHMBUM 1 MPOCTHM. 3HAa4UTh, TpeOa BHUTOTOBUTH HOro 3
AKICHUX, ajieé HEIOpOruX MaTepiamiB, 3a0€3MeYUTH BHCOKY TOYHICTh CHPSDKCHb
neTajaeh, peMOHTO3JaTHICTh TOIIIO.

BinnocHo MexaHi3MiB 1 MammuH (yHKI[IOHATIbHA JOUUIBHICT Tepeadayae
30Kpema:

— 3a0e3MeueHHs MIHIMAJIBHOI JOMYyCTHMOi Uil 3a1aHoi (yHKIi MIIHOCTI,
MIHIMAJIBHO1 KOPCTKOCTI 1 1HIIMX XapaKTEPUCTHK, SKIIO iX MiABUIIECHHS 3B'A3aHE 13
30UIBIIICHHSIM MacCH, JIOPO’KUYAHHSIM BUTOTOBJICHHS 1 €KCILTyaTallii MpUCTPOIo;

— BUKOHAHHSI 3aXMCHUX KOHCTPYKI[I TOHKOCTIHHUMHU (y BUIJISAII KOXKYXIB) Ha
BiJIMIHY BiJl HECYUYHUX KOHCTPYKIIii;

— 3a0€e3MeYeHHs] BUCOKOI TOYHOCTI 1 IEHTPYBAHHS JA€Taleil TUIbKU y BUIAIKAX,
KOJIM 1€ BIUTMBAE Ha TMPaIe3aTHICTh MPUCTPOIO;



— BUKITIOUCHHS 3aliBUX OTIOP JJIs I€TaJIeH, SIKi MOXKYTh CAMOBCTaHOBJIFOBATHUCS;

— 3a0e3MeYeHHS BUCOKOI SKOCTI TMTOBEPXOHb, IO TUIBKU TPYTHCS, MOCATKOBHX,
a TaKOX BIJKPUTHX JJISl OTJISITY 1 KOHTAKTY.

EIl Busnawae cmpykmypuuii ONHUC CKJIaAy CHCTEMHU 1 3B'S3KIB MK 1l
eneMeHTamMu. Jlochi/pkeHHST 1 ONTUMI3AIlis B3a€EMO3B'SI3KY MK  (PYHKIEO 1
CTPYKTYpPOIO CHCTEMHU JICKHTh B OCHOBI (PYHKIIIOHAJBHO-CTPYKTYPHOTO MiJIXOMTY,
KU BIANOBIJA€E TMEPIIMM JBOM €TaraM MPOCKTYBaHHS MEXaTPOHHUX CHCTEM 1
MoayIiB (uB. puc. 4.2).

Bumie O0yno ckazano, mo Ha nepmomMy etami EI npoBoasTe ¢yHKIIOHAIBHUI
aHaJli3 MEXaTpPOHHOI CHCTeMH ab0 MEXaTPOHHOTO MOIYJISA, Pe3yJbTaTOM SKOTO €
no0y10Ba PyHKIIOHAILHOT MOJIETII.

®OyHKITIOHATBHE 300payKEHHSI MEXaTPOHHOT CUCTEMH 1 MEXaTPOHHOTO MOIYJIS 3
MEBHAUMH BXITHUMH 1 BUXIJHUMH 3MIHHAMH (MOJEIh THUIY ‘“YdOpHUN SIIUK’)
HaBeJIeHO Ha puc. 4.2.

Mporpama LlinecnpsimoBaHunii kepyoduii
Pyxy Pyx
MexaTtpoHHa _
cuctTema 30BHILLHE
cepeno-
[HcbopmaLiAHWiA BULLE i
3B0POTHMIA 36ypiotoya Ais 0b'ekTn
3B A30K pOGiT
< \

Puc. 4.2. MTM y 6uenaoi “voproco awuxa”

Takum ynHOM, ocHOBHE (pyHKITIoHaNbHE 3aBaanHs MTC a6o MTM mnosnsirae B
NEepeTBOPEHHI iH(popMallii Mpo mporpamy pyxy A0 HUIECIPSIMOBAHOTO KEPOBAHOTO
PYXy BUX1IHOI JJAaHKH.

[Iporpama pyxy mMoxke OyTH 3a7jaHa KEpYyIOUMM KOMIT'IOTEPOM K HaO1p KOMaH
BHUCOKOTO PIBHs a00, y pa3l JUCTAHIIIHHOTO KEpYyBaHHS, JIIOJUHOIO-ONIEPATOPOM 3a
JOTIOMOTOK0  JIIOJIMHO-MAIIMHHOrO 1HTepdericy. KepoBanuii pyx 3I1HCHIOETHCS
MEXaHIYHOIO MiJICUCTEMOI0 MEXaHIYHOTO0 MOJIYJIs, 1 MOro KiHIIeBa JIaHKA B3a€EMOJIE 3
00'eKTaMH 30BHINIHBOTO CEPEOBUIIA. 3OBHIIIHI [Iii, HAMPUKIIAJ, CUJIN Pi3aHHS MPU
nunipyBaTbHUX 1 (pe3epHUx omeparisik, KOHTAKTHI CHUJIM 1 MOMEHTH TIpH
poOOTH30BAaHOMY CKJIaJaHHI TOIIO, TOBWHHI €(EKTHBHO BiA3EPKATIOBATHCS
MEXaTPOHHUM MOJYJIEM Y MPOILIEC] pyXy.



[HdpopmariitHuil 3BOpOTHUH 3B'I30K HEOOX1THUM AJI OLIHKYA MIOTOYHOTO CTaHy
MEXaTPOHHOTO MOAYJIS K 00'€KTY KEpyBaHHS 1 30BHIIITHBOTO CEPEOBHILA B PEKHUMI
pEaIbHOTO Yacy.

3a3HaueHa OCHOBHA (DYHKIIISl HE € €IMHOIO JUIsl MEXAaTPOHHBIX cucteM. Jleski
O0MaTKOBI (YHKINI, Takl, SK peKoHQIrypaiis CUCTEeMH, OOMIH CHUTHajJaMu 1
iHpOpMaIli€l0 3 1HIIUM TEXHOJIOTIYHUM YCTaTKyBaHHSIM, CaMOJ1arHOCTHKA, TaKOXK
NOBUHHI OyTH peamizoBaHi sl €(pEeKTUBHOI 1 HaAIMHOI poOOTH MeXaTpOHHOI
CUCTeMH. AJie caMe BUKOHAHHS (YHKI[IOHAJILHOTO PyXy € OCHOBHOIO MEXaTPOHHOIO
GYHKITI€10, OCKITBKH MEXaHIYHa IMiJICHCTeMa B3a€EMOJIIE€ 3 00'€KTaMH POOIT 1 TaKUM
YIHOM BU3HAYa€ MOBEAIHKY MEXATPOHHOI CUCTEMH B 30BHIIIHBOMY CEPEIOBUIIII.

Po3risiHyTe npeacTaBieHHsl MEXaTPOHHOTO MOJYJIS SIK “‘UOPHOTO SIUKa” (AUB.
puc. 3.2) Mae:

- 1Ba iHopMaliiHi Bxoau (mporpama pyxy i iHGopMariiHuil 3BOPOTHUI
3B'A30K);

- €HEpPreTHYHUM BX1] (peakiisi 30BHIIIHBOIO CEPEOBHINA);

- MeXaHIYHUH BUXiJ (I[IJIECIPSIMOBaHUN KEPOBAaHUHN PYX).
OTxe, B 3aralbHOMY BHUIAAKy (yHKIIOHaIbHA MoAenb F-monens
MEXaTPOHHOTO MOJYJsl MOXKE€ OYyTH BU3HAYCHA SK IHGOpMayiiHO-MeXaHiuHUil
nepemeoprosau.

Hns peanizari
NEPETBOPEHHS HEOOXITHE 30BHIIIHE €HepreTudyHe kepeno. Ha cydacHiit cramii
PO3BUTKY MEXATPOHIKU JUISl I[i€] METH B OCHOBHOMY BHUKOPHCTOBYIOTH €JIEKTPUYHI

JOKepena  eHeprii. B1JIIIOBITHI

(b13U4HOI MEXaTPOHHOTO  1H(QOpPMaLIHHO-MEXaHIYHOTO

BeiBuu €JIEKTPOCHEPTEeTUYHI  MEPETBOPEHHS,
OTPUMYEMO HACTYNHY (YHKIIOHaJIbHY Mozenb (F-mMomens) MeXaTpOHHOIO MOy,

10 To/1aHa Ha puc. 4.3.

IHdhopma- Hchoenek- Enek- Enekrtpo- MexaHiu-
LiAHWA n|  TPWYHWIA N TPHUHHUA Mexa-Hu1iA HWA
E> nepeTteo- p— /] NEpPeETBO- 54 nepeTBO- neperTse- nepeTeo- :>
proBaM proBad proBay ptoBay plosay

VAN \

Enextpo-

iHhbcpma-

LiAHWIA

nepeTso- <'_—

ptosay
MexaHiko-
iHhopmMa-
RN (—
nepeTso-
ptoBav

Puc. 4.3. @yuxyionanvna mooenv (F-mooenv) MTM



Otpumana F-mooere MTM B 3aranbHOMY BHIIAJKy MICTUTh CIM 0a30BHX
(YHKIIIOHaTBbHUX MEPETBOPIOBAYIB, IO 3B'sI3aH1 €HEPreTHUYHUMU 1 1H(HOPMALIHHUMU
OTOKaMH.

Bin3Hauumo, 10 €JIeKTpUYHA €HEpris € TUIbKM MPOMIDKHOIO €HEPreTHYHOIO
dbopMor0 MK BXIJHOIO 1H(MOPMAIEI0 1 BUXIIHUM MeXaHiuHMUM pyxoMm. OTxe,
€JICKTPUYHA IT1JICUCTEMA 30BCIM HE € €JMHO MOXKIIUBOIO JJI1 BUKOHAHHS MEXaTPOHHOT
¢GyHKIIII, K 1€ 3a3HaYE€HO B HABEJACHOMY BH3HAUYE€HHI MeXaTpoHikH. besymoBHO, i
1HII BUJM EHEPreTHYHUX MPOIECiB MOXYTh OyTH BHUKOPHCTaHI B MEXaTPOHHHX
CUCTeMax JJi MPOMDKHUX MEPETBOPEHB 1 MOBUHHI PO3TIISIIATUCS K allbTEPHATUBHI
BapiaHTM Ha e€Tall KOHIENTYaJlbHOrO MpOeKTyBaHHA. Bubip po3poOHUKOM
MEXATPOHHOI MOAEN! (PI3UYHOI IPUPOIU MPOMIKHOTO NEPETBOPIOBAYA BU3HAYAETHCS
MO>KJIMBOCTSIMM TEXHIYHOT pealii3allii, MOYaTKOBUMU BHUMOTaMHU 1 OCOOJUBOCTSIMU
Horo 3actocyBaHHS. Y CydacHId 1HXEHEPHIA MPAKTHUIl IIHPOKO 3aCTOCOBYIOTHCS
riApaBIIyHl, THEBMATUYHI, XIMIYHI i 1HIIII BUJIA €HEPreTHYHUX MEPETBOPIOBAYIB.

OTxe, B OyIp-IKOMy MEXAaTPOHHOMY MOAYJl HEOOXITHO peajizyBaTh CiM
(GYHKIIOHATLHUX TIEPETBOPEHB (UB. puc. 4.3).

Tpu 3 HUX Ha3BeMO MoOHoeHepeemuynumu (1HGOPMALIMHUMN, EIEKTPUUYHUNA 1
MEXaHIYHHI MepeTBOPIOBayl), € BX1JIHI 1 BUX1JIHI 3MIHHI MAlOTh OAHY 1 Ty X (D13UYHY
OpUPOLY.

OcTaHH1 YOTUPH 13 CIMH € OyanbHumu (TIOJBIMHUMHM), OCKUTBKHA B HUX BXIJHI 1
BUXIJHI 3MIHHI HajeXaTb pi3HUM (i3uyHUM BuAaMm. Jlo 1i€i rpynu BiTHOCATH
1H(OpMaIIHO-EJIEKTPUYHUN 1 €JEeKTPOMEXaHIYHUW TNEepeTBOpIOBavl, WI0 PpPO3-
TalloOBaHI B NPSIMOMY JIaHLIO31 (YHKLIOHAIBHOI MOJENI, 1 HapajieJbHl eJIEeKTpO-
iHdopMaIiiHui 1 MexaH1Ko-1H(pOopMaIIiHUN TTepEeTBOPIOBaYl B JAHII031 3BOPOTHOTO
3B'SA3KY.

CrpykrypHa wmozaenb  (S-Mojenb)  MEXaTpOHHOTO  MOJYJS — IOBUHHA
BiIoOpakaTu CKjag HOTO €JIEMEHTIB 1 3B'SI3KM MK HUMH. Y Teopii aBTOMAaTHYHOTO
KEpyBaHHS 1 €JIEKTPOMEXAHIL NPUUHITO CTPYKTYPHI MOAEII rpadiyHO MPEACTABISTH
y BUTJsAA1 Onok-cxeM. JlaHkM 3a3BUYail MO3HAYAIOTh Y BUTJISAI MPSIMOKYTHHKA 3
BKa3IBKOIO BXIJHMX 1 BHUXIJHUX 3MIHHMX, a pIBHAHHA a00 XapaKTepUCTUKU
3aMHUCYIOTh YCepearuH1 HhOTO.

Y SKOCTI TOYaTKOBOI CTPYKTYpU MEXAaTPOHHOTO MOAYJS PO3TJISTHEMO
TPAIUIIIHHNAN €IEKTPOIPUBOJL 3 KOMIT'IOTEPHUM KepyBaHHAM (S-momens — puc. 4.1).
Jljig mofanporo aHaizy B IPeICTaBICHIM CTPYKTYPHIN cXxeMi BUAUIMMO Kepyrouy 1
€JIEKTPOMEXAHIYHY MM1ICUCTEMH.

[Tpu KOHCTPYIOBaHHI MEXaTPOHHUX MOYJIB OCOOJUBUI 1HTEpEC MPEICTABIISNE
BUKOHABYA YaCTHHA, 1[0 BXOJUTH 0 CKJIaIy €IEKTPOMEXaHIYHO1 MiICUCTEMH.

CrpyktypHa Mojienb (S-MO/eIb) eeKTPOIIPUBO/IY BKIIFOUAE HACTYITHI OCHOBHI
€JIEMEHTH:



— MPUCTPIA KOMI'IOTEPHOTO KepyBaHHS PyXOoM, (PYHKIIIOHATHHUM 3aBIaHHSIM
aKoro € iHdopmMmailiiine nepeTBopeHHs (00poOka 1U(poBHX CUTHANIB, HUPPOBE
peryJIlOBaHHS, PO3PAaxXyHOK Kepyrwouux Aid, OOMIH JaHuMH 3 mnepudepiiHuMU
MIPUCTPOSIMU );

— mudpo-ananoropuii meperBoproBad (IIAIl), mo peanizoBye GyHKIIIO
1H(GOpMaIIHHO-ETIEKTPUYHOTO TIEPETBOPEHHS;

— CWIOBHH TIEPETBOPIOBAY, IO CKIATAEThCA 3 IMMiJCHIIOBAaYa IOTYXKHOCTI,
MIUPOKO-iMITyibcHOTO ~ Moaynsaropa (LLIIM) 1 Tpudasnoro iHBepropa (s
ACHHXPOHHUX JIBUTYHIB);

— KEPOBAaHHWM EJICKTPOABUTYH (3MIHHOTO a00 IMOCTIMHOTO CTPyMy), SKHH €
CJIICKTPOTEXHIYHUM €JIECMEHTOM TIPHUBO/Y;



