Jleknisi 4 PT ta MT.
Tema: 4. KoHuenuisi mpO€KTYBaAaHHS MeXaTPOHHUX MoayJiB (MTM)
i cucrem (MTC)
4.1. 3arajbHi N0J10KeHHSA

CuctemMHUIl TiAX1J A0 TPOEKTYBaHHSA Ha 0a3l CHCTEM aBTOMAaTH30BAHOTO
npoekTyBaHHs 3  BukKopucTaHHsIM CALS-texHosoriii  (00'eKTHO-Opi€HTOBaHE
MPOEKTYBaHHS, JIMB. BUIIE) € KOHIIEITYaJIbHOIO OCHOBOIO TMPOEKTYBaHHS
MexaTpoHHBIX MOy B (MTM) i cuctem (MTC).

HeoOxigHo BpaxyBatu, 10 MOOYI0Ba MEXaTPOHHUX CUCTEM 3 SKICHO HOBUMHU
XapaKTEPUCTUKAMU JUKTY€ HEOOXIJHICTh TPUHIMIIOBO HOBOTO MIAXOIy MO0 iX
IIPOEKTYBAHHS 1 KOHCTPYIOBaHHS.

KonnenTyaabHOI0O OCHOBOIO MPOEKTYBAaHHS MEXAaTPOHHBIX CHCTEM € HACTYIIHI
MOJIO’KEHHS.

1 OcHoBoro po3podku wmexatpoHHux cucreM (MTC) ciyxare MeToan
cymiujeno2o (napanenvbHo2o) TMPOEKTYBaHHS, IO MPHUIIYCKAIOTh MOEIHAHHS B daci
JESKUX €TalllB MPOEKTYBAHHS, [0 BUKOHYIOTHCS IMOCIHIIOBHO TPHU TPAAUIIHHOMY
NPOEKTYBaHHI (HANPUKIAJ, TMOCIIIOBHO BHKOHYETHCS pO3poOKa MEXaHIYHOI,
€JIEKTPOHHOI, CEHCOPHOI 1 KOMIT'FOTEPHOI YaCTUH CUCTEMU 3 MOJAJIBIIOI PO3POOKOIO
iHTEeppercHuX OJOKIB).

2. Cunepeemuunuii xapaxmep MTC TpOSBISIETBCS B TOMY, IO CKJIAI0BI
YACTUHU CHUCTEMHU HE MPOCTO JOMOBHIOIOTH OJWH OJHOTO, a 00'€IHYIOTHCS TaKUM
YHHOM, [0 YTBOPEHAa HUMHU CHCT€Ma TMOYMHAE BOJIOAITH HOBHUMH BIIACTUBOCTIMHU
(npuHIHUTT emepoxcenmuocmi). TIpu 1bOMYy MEXaTpOHHI CHCTEMH, Ha BiAMIHY BiJ
TPaAUIIIHUX, BOJOMIIOTH MEHIIOK CTPYKTYPHOIO HAJIMIPHICTIO 1 OUIBIIOI0 MipOIO
1HTerpaiii.

B pesynbTarti:

- MIJBHUILYETbCS  KOHCTPYKTHMBHA KOMMAKTHICTb CHCTeMH (aX [0
MiHIaTIOpU3allii B MIKpOMAIIIMHAX );

- MOJINIIYIOTHCS MACOra0apyTHI 1 TMHAMIYHI XapaKTEPUCTUKU MaIIWH;

- CIPOITYIOThCS KIHEMATHYH1 JIAHIFOTH.

TakuM YMHOM BHHHUKAIOTH JIOJATKOBI MOMUIMBOCTI Tpu mnpoektyBaHHI MTC,
110 HAlKpaI¥M YMHOM BiATOBIal0Th BUMOTaM 3aMOBHHKA.

3. Inmezposani mexamponni enemenmu BUOUPAIOTbCS PO3POOHUKOM BXKE Ha
CTaAll MPOEKTYBaHHS MAalIMHU, a MOTIM 3a0e3MeuyeThCsl HEOOXiJHAa 1HXKEHEpHa 1
TEXHOJIOTIYHA MIATPUMKA MNpU BUPOOHMIITBI ¥ eKCIulyaTalii MalmuHU. Y LbOMY
paguKaibHa BIAMIHHICTh MEXAaTPOHHUX MAIIMH B TPAAMIIIHHUX, KOJW YacTO
KOpUCTyBau OyB BUMYIICHHH CaMOCTIIIHO OO0'€qJHYBaTH B CHCTEMY PI3HOPIJIHI
MEXaHI4Hi, €JEKTPOHHI 1 1H(OpMaIIiHO-KEPYIOUl HPUCTPOI PIZHUX BUPOOHUKIB.
Came TOMy OaraTo CKJIQJHHUX KOMIUIEKCIB (HANpUKIad, AEsIKl THYy4YKl BHUPOOHUYI



CHUCTEMH, OCOOJIMBO Yy BITUYM3HSHOMY MAIIMHOOYyBaHHI) TOKa3ajd Ha IPaKTHII
HU3BKY HaJIIMHICTh 1 HEBUCOKY TEXHIKO-€KOHOMIYHY €()eKTUBHICTb.
4. ITpoextyBanHss MTC 6a3yeThecs Ha 11€5IX MOOYIbHO20 KOHCMPYIO8AHHS, TIPU

AKOMY 3 OKpeMHUX O0araTopyHKIIOHAJIbHUX MOJIYJIB (MEXaHIYHOi, €JIEeKTPOHHOI,
KOMIT'FOTEPHOI YaCTHH CUCTEMHU) KOMIIOHYIOTHCS THYUKI CKJIQZHI CUCTEMHU MOAYJIBHOT
apXITEKTypH.

5. ¥V MexaTpoHHMX  CHCTEMax  CIIOCTEPIraeTbCsa  MEPepO3NOILT
(GyHKITIOHATFHOTO HaBAaHTA)KCHHS B1JI amapaTHUX (HANPHUKIIAJA, €ICKTPOMEXaHIIHUX )
MOYJIB 10 1H(QOpMaIHHUX (KOMITHOTEpHUX) MOaYIiB. [Ipy 1IbOMy BHUKIIOUYAETHCS
OaraTocTyIiHYaTe MEPETBOPEHHS eHeprii i 1Hpopmariii.

6. [Ipu mpoextyBanni MTC mmpoko 3aCTOCOBYIOTHCSI METOIU 8i3yanizayii
OUHAMIYHUX Npoyecig, 1O MPOTIKAIOTh B CHUCTEMaX, aK O BHUKOPUCTAHHS CHUCTEM
8IpMYaNbHOI peanbHocmi TIPU MPOEKTYBAHHI CKIIATHUX TEXHIYHUX CUCTEM.

7. Bucokuii piBeHb 1HTenekryamizauii MTC aukTye HEOOXITHICThH
NPOEKTYBAHHS  IHTENEKTyaJbHUX  CUCTEM  KepygawHsa (ayns  OopoThOM 3
HEBU3HAYCHOCTSAMHM, 110 € CYMyTHIMU 10 (DYHKIIIOHYBaHHS CKJIQJHUX IUHAMIYHUX
cucteM). [lpu 1upoMy HEOOXiIHUM € OOTpYHTOBaHMI BHUOIp IHTENEKTyaIbHUX
TEXHOJIOT1i MPHU NPOEKTYBAHHI 0araTOpIBHEBUX 1€pAPXIUHUX CUCTEM YNPABIIIHHS.

8. Buxopucranns xouyenyii AKK (anapamy xoughicyposanoeo xepyeanmsi), y
AKOI MaHEBPEHICTh € MPIOPUTETHOI (PyHKIi€0. PaHime mpu CTBOPEHH! MalIUHU
CIIOYATKy BUKOHYBaJIM 0a30B€ NPOEKTYBAHHS (3 MOTALY (I3MKM 1 MEXaHIKH), a
HOTIM SIK MIJICUCTEMA PO3POOJISIIN CUCTEMY KepyBaHHs. AJie BUSBUIIOCH, III0 MOKHA
CHPOEKTYBATH €(EKTUBHINY MAaIIUHY, SKIIO 1€ Ha eTami 0a30BOr0 MPOEKTYBAHHS
3aKJIACTU OCHOBHM CHUCTEMHU KepyBaHHS, BukopuctoByroun npuHuunu AKK. Ilpu
bOMY MallIMHAa MOX€E peali3yBaTH CBOI (PYHKIIII TIIbKH 3aBJSKH ICHYBaHHIO CUCTEMU
KepyBaHHs. Y Takuil crocid MOXxHaA TOOUTUCS MAaKCUMaIbHOI TUHAMIYHOCTI CUCTEMHU
(mamuHu). CTIMKICTh JIOCATAETHCS 3aBASKM HAsBHOCTI KOHTYPIB KEpyBaHHS.
Konneniist AKK mmpoko BUKOPUCTOBYETHCS B JIITAKOOY TyBaHHI.

[IpakTiyHe BTUICHHS JaHUX TPUHIMIIB BUMAara€ 3aJly4eHHS BCIX CY4YaCHUX
METOMIB 1 3aco0iB TPOEKTYBaHHS CKJIAJHUX CHUCTEM (BKJIIOYAIOYM 3acolu
KOHIIENTYaJIbHOTO IIPOEKTYBAHHS).

Heo0xiaHO BiI3HAYUTH, IO HPOEKMYBAHHS € OJHUM 3 HAWBIAMOBIJATBHIIINX
€TamiB JKUTTEBOIO LMKIY MPOMHUCIOBUX BHpOOIB, BIJl SKOTO 3HAYHOK MIPOIO
3aJIEKUTh YCMIX BHUKOHAHHS (peaiizallii) pemTH BCiX €TalliB >KUTTEBOTO IUKITY,
OCKIJIbKHM CaM€ Ha eTalll IPOEKTYBaHHS BU3HAYAIOTHCA:

- BC1 MapaMeTpy CUCTEMU,;

- TEXHOJIOTTYHICTh 11 BUPOOHUIITBA (BUTOTOBJICHHS);

- BUMOTH JI0 OpTraHi3ailii BUpOOHUIITBA,

- eKCIUTyaTalliHl XapaKTepUCTUKH;

- MOXKJIMBICTB yTHITI3aIIi1.



Sk mpuKiIan HEBAAJIOTO0 MPOEKTY MOKHA TPUBECTH CTBOPEHHS aTOMHHUX
MIJBOJTHUX YOBHIB (2 MOXJIMBO, 1 BCI€i aTOMHOI EHEPreTHKH), KOJU IMHUTAHHIO
yTHII3alii BIAMpPANbOBAaHMX AaTOMHHUX YCTAaHOBOK HE OyJIO MPUIIICHO HAJIEKHOT
yBaru. | 3apa3 eram yTwmizarlii IMX YCTaHOBOK IOPOJWB BEIWYE3HI MPOOJIeMH i
HeOe3MeKy JJIsl HABKOJIHUIITHBOTO CEPEIOBUIIIA.

4.2. lIpoueaypa npoexktyBanuss MTM
4.2.1. BukaaaeHHs 3MiCTy npoueaypu

[IpoextyBanHss MTM 3acHOBaHE Ha cyMicCHOMY aHANi3i iX DYHKYIOHANBLHOL,
CMPYKMYPHOI | KOHCMPYKMUBHOI MoOeell.

Memoio mnpoektyBanHs MTM € mneperBOpeHHS MOYAaTKOBUX BHMOT JI0
KOHCTPYKTOPCHKOi peaiizaliii 1 BIAMOBIAHOI JOKYMEHTAIlli, 32 SKOI MOXe OyTH
BUTOTOBJICHA 1151 CUCTEMA, 110 33J0OBOJIbHSIE CPOPMYTHOBAHUM MTOKA3HUKAM SIKOCTI.

Hwxde po3risimaroThCsi TUIBKA TEXHIYHI TMOKAa3HUKH, ajie Tpu  BUOOPI
CTpyKTypu 1 KoHCTpykuii MTM cmig Takok BpaxoByBaTH €KOHOMIYHI 1
eKCILTyaTaIliiiH1 OI[IHKU SKOCTI.

3aranwHa npoyedypa (cxema) npoekmyeanua MTM (puc. 4.1) nepenbayae Tpu
OCHOBHI €Tanu NMPOeKTyBaHHsA. L{e mocii10BHO BUKOHYBaHI

- (pyHKI1OHATBHMUIA,

- CTPYKTYPHHH ;

- KOHCTPYKTHUBHHI aHAII3;

- cunte3 MTM, 110 € pe3yiabTaToM BKa3aHUX 3-0X €TamiB IPOEKTYBAHHS.

3acTOCOBYIOUM TPOIEAYpPH (DYHKIIIOHATBHO-CTPYKTYPHOTO 1 CTPYKTYPHO-
KOHCTPYKTHUBHOTO aHali3y, PO3POOHMK OIIHIOE YXBaJlIOBaHI PIIIECHHS, MParHy4u
NOOUTHCA BUCOKOIO PIBHSA CUHEPreTUYHOI IHTErpallii eJeMeHTIB. [[Jisi BUKOpUCTaHHS
METO/I1B aBTOMaTU30BaHOT'O MTPOEKTYBaHHS (POPMYIOTh B3a€EMO3B'sI3aHi:

- pynkuionansHy (F-momemns);

- CTPYKTYypHY (S-Mozens);

- KoHCTpyKTUBHY (C-Monens) moneni MTM.

Busnauenns ¢yskuii MTM € npoGiemMoro KoHyenmyaivHo2o npoeKmy8anHsI.
Moro MoxHa Ha3BaTH IO iHIIOMY, a CaMe AGAHPOEKMYSAHHAM a0O asaHeAPOHUM,
nonepeonim npoekmyeannesim (TyT HE PO3TISIAETHCS).

3aBnanHs npoekTyBanHs MTM BkiIroYae Tpu OCHOBHI €Tarlu:

— BHUOIp BaplaHTIB CTPYKTYpPHHMX BHpIIIEHb MOAYJS 3a MOro 3agaHoro
GyHKLIE 1 32 iX (QYHKIIOHAIBHO-CTPYKTYPHUM aHanizoM. BxinHoro iH}opmaliero
JUTSL IILOTO €Tary MPOEKTYBaHHS € F-moodenv, a Ha BUXOMI (POPMYETHCS S-MOJENb
MEXaTPOHHOTO MOJTYJIS;

— CTPYKTYPHO-KOHCTPYKTHUBHBIN aHaJ13 KOHCTPYKTOPCHKUX PIIIEHB 1 TOOyI0Ba
C-mo0eni MEXaTpOHHOT'O MOAYJIS;



— KOHCTPYKTOpPChKa peaii3allisi BUOPAHOTO BapiaHTy MOJIYJSI 3 PO3POOKOIO
KOHCTPYKTOPCHKOI JJOKYMEHTAIIi1.

TakuM YMHOM, 3aBIaHHS MPOEKTYBAHHS MEXATPOHHOTO MOMAYJs TOJSITae B
3HAXO/DKEHHI  SKHAWKpamioi  BIAMOBIMHOCTI MK  3agaHol0  (QYHKIIED 1
KOHCTPYKTHBHHUM BUKOHAHHSIM.

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 — 3aeanvna npoyedypa npoexmysanns MTM

KitouoBOI0 METOMOJOTIYHOIO idecto 0ano20 nioxody € npiopumem QyHKyYii
MOOYIAL HAO il CMPYKMYPHOIO OP2AHI3AYIE0 | KOHCMPYKIMUBHUM DIUUEHHSIM.

VY MmexaTpoHHOMY MOJyYJI 33AaHi (PYHKLIOHAJIbHI IEPETBOPEHHS MOXYTh OyTH
pealii3oBaHi AeKIbKOMa HabOpaMH CTPYKTYpHHUX OJIOKIB, a 11 OJIOKH, y CBOIO 4epry,
MOXYTh OYTH PI3HOTO KOHCTPYKTOPCHKOIO BHMKOHAHHS. TakuM YHMHOM, MpU
OPOEKTYBAHHI  MOAYJS MOro CTPYKTypa 1 KOHCTPYKTHBHE pIIIEHHS €
M1AMOPSAKOBAHUMU T10 BITHOIIEHHIO J0 3a4aH01 (DYHKIIi.



Ha puc. 4.2 QpyHKIIOHATBHO-CTPYKTYPHUHN MiAX11 00'€THAHUHN 13 CTPYKTYPHO-
KOHCTPYKTHUBHBIM aHAJII30M B 3arajibHy MPOIEAYyPY PO3POOKH MEXaTPOHHUX MOJTYJIiB

1 CHCTEM.
MNporpama LlinecrnpamoBaHui Kkepylouuia
Pyxy pPyX
MexaTpoHHa _
cucrema 30BHiWHE
cepefo-
IHchopmauidHuiA BULLE §
380POTHMiA 36ypiotoda Ajis 06’eKTH
3B'A30K pobiT
< \

Puc. 4.2. MTM y suensaoi “vwopnoeo sawuxa

TakuM 9yuHOM, iICHYIOTH 06a ochoeni emanu (E) moOya0BH MOJEIeH CKIIaTHUX
TeXHIYHMX cucTeM, BKiodaroun MTM ta MTC.

El nonsrae y ¢yHKUIOHATbHOMY BH3HAUYE€HHI JaHOI CHUCTEMH uepe3 ii
MOBEJIIHKY 10 BIJHOIICHHIO /IO 30BHIIIHIX 00'€KTIB 1 30BHIIIHBOTO CEPEIOBHIIIA.

@DynKyis —OCHOBA IPOEKTYBAHHS 1 KOHCTPYIOBAHHS.

Mema npo€KTYBaHHS — AKHANUIIOBHIIIE PIIICHHS MOCTaBICHOI (PyHKIIIOHATBHOT
3a7aul.

Tomy 3aBxkAu NOTPIOHO MOYMHATH 3 KiIacu(pikaii GyHKIIN 1 BIAIOBIAHUX HUM
CTPYKTYP 1 KOHCTPYKTHUBHUX PIllIeHb, 4 HE HABITAKHU.

[Ipuctynatu A0 po3pOOKM MPOEKTY MOXKHA, TUIBKK 3pO3YMIBIIHM (DYHKIIIIO
MalOyTHHOTO BUPOOY 1 MPEACTABUBIIKA B MPOCTOPI MOKIIMBE pillIeHHS a00 HOro
nuiax. TyT #ae MoBa HE TUIBKM TMPO TEOMETPUYHHMM TPOCTIp, aje 1 Tpo
O0araTroBUMIpHUNW — dYac, TEHJEHLIi pPO3BUTKY, Marepianu, TexHoJyorii. Tomy
HEOOXITHO PO3BHUBATH B COO1 3MAaTHICTh OAraTOBHUMIPHOTO PO3YMIHHS IITYYHOTO
MUDY.

Jlnst ycnimHoro BUpIlIEHHS (YHKLIOHAJBHOTO 3aBJAHHS OJHAKOBO BaXJIMBI
KOHCMPYKYisi, mamepianu 1 mexuonozisa. Bce Tpu CKIagoBl MEXaTPOHHUX CHUCTEM —
(mexaniuna, iHGoOpMaYiliHO-6UMIDIOBATbHA 1  KOMN'TOMepHO-KepieHa)  3aBXIH
PIBHOIIIHHI, X04a ApyTa 1 TPETS B JaHUH Yac PO3BUBAIOTHCS IHTCHCUBHIIIIE.

HeoOximno  goTpumyBatd  npuHyun  QYHKYIOHANbHOI  OOYinbHOCMI—
BIJIMOBIIHICTh BHOPAHOIO PIIIEHHS MOCTABJICHOMY 3aBJaHHIO. [HIIMMHU CIIOBAMH,
3aBJaHHS MOBUHHE OyTH BHpilleHe Oe3 MepeBUIIECHHS HEOOXiIHMX BUTpAT. Ale
(GyHKILIIO B JAHOMY BHUIIaJKy TpeOa po3yMITH B IIUPOKOMY CEHCI.



Hamnpukinaza, BoJONpOBiIHUN KpaH MOBUHEH HE TIIbKU MEPEKpUBATH BOIYy O€3
MIATIKAHHS, aje 1 OyTH 3pydyHUM B OOCIYroBYBaHHI, ‘“BIIMCYBaTHCS® B 1HTEp'ep
OpUMIIIEHHSI, OyTH KpacHBUM 1 MPOCTHM. 3HAUUTh, Tpeba BUTOTOBUTH HOTrO 3
AKICHUX, aJié HEJOpPOTHX MaTepiaiiB, 3a0€3MEeYUTH BHCOKY TOYHICTH CIPSKCHb
JeTaneil, peMOHTO3JaTHICTh TOIIIO.

BigHocHo MexaHi3MiB 1 MamuH (yHKI[IOHaJIbHA JOIUIBHICTE Iepeadadae
30Kpema:

— 3a0e3MeueHHs] MiHIMaJbHOI JOMYCTHMOI JJIs 3a/aHoi (YHKIi MIITHOCTI,
MIHIMaJIbHO1 )KOPCTKOCTI 1 1HIITUX XapaKTEPUCTHK, SKIIO iX MABUIIEHHS 3B's3aHE 13
30UTBIIIEHHSM MacH, JOPO’KUYAHHSIM BUTOTOBJICHHS 1 €KCILTyaTallii MpUCTPOIO;

— BUKOHAHHS 3aXMCHUX KOHCTPYKIINA TOHKOCTIHHUMHU (y BUIJIAJI KOXKYXIB) Ha
BiJIMIHY BiJI HECyUHX KOHCTPYKIIiif;

— 3a0€3Me4YeHHs] BUCOKOI TOYHOCTI 1 IEHTPYBaHHS JETalel TUIbKU y BUIAIKAX,
KOJIM 1I€ BIUIMBAE HA MPaIEe3/1aTHICTh IPUCTPOIO;

— BUKJIFOYEHHS 3aliBUX OMOP /IS JeTae, 1Kl MOKYTh CAMOBCTAHOBJIIOBATHCS,

— 3a0e3MEeUYCHHS BHCOKOI SKOCTI TMTOBEPXOHb, IO TUIBKU TPYTHCS, MOCATKOBHUX,
a TaKOXX BIAKPUTHUX IS OTJISIAY 1 KOHTAKTY.

EIl BusHauae cmpykmypuuii ONHC CKJIAaay CHUCTEMH 1 3B'S3KIB MK 1l
eneMeHTamMu. JlocmipkeHHS 1 ONTHMI3aIis B3a€EMO3B'SI3KY MK (PYyHKIEO 1
CTPYKTYPOIO CHCTEMH JICKHUTh B OCHOBI (DYyHKIIOHAJIBHO-CTPYKTYPHOIO TMIiIXOMY,
AKUW BIJIMOBIJA€ TIEPIIMM JBOM €TamaM MPOEKTYBaHHS MEXaTPOHHUX CHCTEM 1
MOJYJIiB (TUB. pHcC. 4.2).

Buie Oyno ckazano, mo Ha nepmomMy etani EI npoBoasts ¢yHKUIIOHATBHUN
ananiz MTC a6o MTM, pe3yabTatoM Koro € modyoBa (PyHKIIOHATBEHOT MOJEI.

@OyHKIIOHAIbHE 300paXKEHHSI MEXaTPOHHOT CUCTEMHU 1 MEXAaTPOHHOTO MOJYJIS 3
MEeBHUMH BXIJHUMH 1 BHUXITHAMH 3MIHHAMH (MOJACHbL THITY ‘HOPHUK SITUK)
HaBeJIeHO Ha puc. 4.2.

Takum ynHOM, ocHOBHE (pyHKITIoHaNbHE 3aBaanHs MTC a6o MTM nosnsirae B
NepeTBOpPEHHI iH(popMallii Mpo mporpamy pyxy A0 HUIECIPSIMOBAHOTO KEPOBAHOTO
PYXy BUXIIHOI JJAHKH.

[Iporpama pyxy mMoxke OyTH 3a7aHa KEpyIOUMM KOMIT'IOTEPOM K HaO1p KOMaH
BHUCOKOTO PIBHs a00, y pa3i JUCTAHIIHHOTO KEpYBaHHs, JIOJMHOIO-ONIEPATOPOM 3a
JIOTIOMOTOI0  JIFOJIMHO-MAaIIMHHOTO 1HTepdericy. KepoBanmii pyx 3a1HCHIOETHCS
MEXaHIYHOIO IMiJICHCTEMOI0 MEXaHIYHOTO MOYJIS, 1 IOro KiHIIeBa JIaHKa B3a€MOJIIE 3
00'eKTaM¥ 30BHINIHBOTO CEPEOBUINA. 30BHIIIHI Jii, HAMPUKIIAJ, CUIU Pi3aHHS TpU
nunipyBanbHUX 1 (pe3epHUx omeparisik, KOHTAKTHI CHUJIM 1 MOMEHTH TIpH
pOoOOTU30BaHOMY CKJIaJiaHHI TOINO, TOBHUHHI €(EKTUBHO BIIJI3EpKATIOBATUCS
MEXaTPOHHUM MOJIYJIEM Y MPOIIECI PYXY.



[ndopmariitauii 3BOpOTHUH 3B'SI30K HEOOX1THHUM JJIs1 OLIHKUA TTOTOYHOTO CTaHy
MEXaTPOHHOTO MOJYJIA SIK 00'€KTY KepyBaHHs 1 30BHIIIHBOTO CEPEAOBUINA B PEKUMI
pEaIbHOTO Yacy.

3a3HaueHa OCHOBHA (DYHKIIiSI HE € €IMHOIO JJII MEXaTPOHHBIX cucTeM. Jleski
AoJaTKOBl (QYHKIII, Taki, SK peKoHQIrypamis CHUCTEeMH, OOMIH CHUTHaJIaMH 1
iH(popMalli€o 3 IHIIMM TEXHOJOTIYHMM YCTaTKyBaHHSIM, CaMOJ1arHOCTHKA, TaKOX
MOBHHHI OyTH peanizoBaHl s eGeKTUBHOI 1 HaiiiHOI pPoOOTH MeXaTpOHHOI
cucteMu. Aje came BUKOHAHHSA (DYHKI[IOHAJIBHOTO PYXY € OCHOBHOIO MEXaTPOHHOIO
(byHKITI€I0, OCKUJIBKM MEXaHIuHa MIJCHCTeMa B3a€EMOJIIE€ 3 00'eKTaMH POOIT 1 TaKUM
YIHOM BHU3HAYA€ MOBEAIHKY MEXaTPOHHOI CUCTEMH B 30BHIIIHBOMY CEPEIOBHILIL.

Po3risiHyTe npeacTaBieHHsI MEXaTPOHHOTO MOJIYJIS SIK ““HOPHOrO AIuKa’ (IUB.
puc. 4.2) mae:

- 1Ba iH(opMariitHi BXoau (mporpama pyxy 1 1HGOpMaIliiHUA 3BOPOTHUM
3B'SI30K);

- GHEPreTUYHMM BXiJ (peakilis 30BHIIIHBOTO CEPEIOBHIIA);

- MeXaHIYHUI Buxija (LIIeCIpsIMOBaHUN KEPOBAHUHN PYX).
OTxe, B 3aralbHOMY BUMNAJAKy (QYHKI[IOHAJIbHA MOJEIb

MEXaTPOHHOTO MOAYJsi MOXe OyTH BU3HAUCHA SIK I[HQOOpMAYitiHO-MeXaHIUHULL

F-monens

nepemeoprogad.
Hnst di3udHOi
MIEPETBOPEHHS. HEOOXIJIHE 30BHIIIHE €HepreTuyHe pkepeno. Ha cydacHiil cramuii

peamizaiii MeXaTpoHHOro  iH(OpMaIiHHO-MEXaHIYHOTO

PO3BUTKY MEXATPOHIKM IS IiI€] METH B OCHOBHOMY BHUKOPUCTOBYIOTH €JIEKTPHUYHI

JoKepena BBiBIIM  BIANOBIHI ~ €JIEKTPOEHEPTreTUYHI

OTPUMYEMO HACTYMNHY (YHKIIOHAIBHY MoOjenb (F-mMomens) MexaTpOHHOTO MOy,

€HEeprli. IIEPETBOPEHHS,

1o rmojaHa Ha puc. 4.3.

IHdhopma- Hchoenek- Enek- Enekrtpo- MexaHiu-
LiAHWA n|  TPWYHWIA N TPHUHHUA Mexa-Hu1iA HWA
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Otpumana F-moders MTM B 3arajlbHOMy BHMAJAKy MICTUTHh CIM 0a30BUX
GyHKITIOHATBHUX TIEPETBOPIOBAYIB, 1110 3B's13aH1 CHEPreTUUHUMH Ta 1HPOpMALTHHUMHU
MOTOKAMHU.

Bim3Hauumo, 1m0 eJIeKTpUyHa €HEpris € TUIBKH MPOMDKHOIO €HEPTeTHYHOIO
dopMoro MK BXiHOIO 1HGOpPMAIlI€0 1 BHUXITHUM MeXaHIYHMM pyxoMm. OTxe,
€JICKTPUYHA IM1ICUCTEMA 30BCIM HE € €JMHO MOYJIMBOIO JUIsl BUKOHAHHS MEXaTPOHHOI
¢dbyHKIIi, SK 1€ 3a3HAYEHO B HABEJICHOMY BU3HAYEHHI MeXaTpoHiku. be3ymoBHO, i
1HIIIl BUJMA €HEPreTUYHHUX IPOIECIB MOXYTh OYTH BHKOPHCTaHI B MEXaTPOHHHX
CUCTEMax /I MPOMDKHUX MEPETBOPEHB 1 MOBUHHI PO3TIISIATUCS SIK allbTepHATUBHI
BapiaHTH Ha €Tam KOHICNITYaJlhbHOTO TMPOCKTyBaHHSA. Bubip po3poOHUKOM
MEXaTPOHHO1 MozelNi (i3UYHOI TPUPOIU MPOMIKHOTO MEPETBOPIOBAYA BU3HAYAETHCS
MOKJIUBOCTSIMH TEXHIYHO1 peasizailii, Mo4aTKOBUMU BHMOTaMH 1 OCOOJMBOCTAMHU
Horo 3actocyBaHHS. Y Cy4YacHiM 1H)KEHEpHIM MPaKTHIl MIMPOKO 3aCTOCOBYIOTHCA
riApaBIiyHl, THEBMATUYHI, XIMIYHI ¥ 1HIIII BUIU €HEPTETUYHUX MIEPETBOPIOBAYIB.

OTxe, B OyJb-SIKOMYy MEXaTpOHHOMY MOMIYJl HEOOXITHO peajizyBaTh CiM
(GYHKIIOHAILHUX TIEPETBOPEHb (AMB. puc. 4.3).

Tpu 3 HUX Ha3BeMO MoHoeHepeemuynumu (1HPOPMALIHUN, €ICKTPUYHUN 1
MEXaHIYHUI NepeTBOPIOBauyl), A€ BX1/IHI 1 BUXIJIHI 3MIHHI MalOTh OAHY 1 Ty K (PI3UUHY
PHUPO.Y.

OcraHH1 YOTUPH 13 CIMU € OyanvHumu (TOJBIAHUMHM), OCKUIBKM B HUX BXIJHI 1
BUXIJIHI 3MIHHI HaJeXarh pi3HUM (izuuHuM Bujaam. Jlo 1€l rpymu BiTHOCSATH
iH(hOpMAIIHHO-CIEKTPUYHUN 1 E€JEeKTPOMEXaHIYHUNA TEepeTBOpIOBavi, MO0 PO3-
TalloBaH1 B TPSIMOMY JIaHIIO31 (YHKIIOHAIBHOI MOJEN, 1 HapajielbHl eJIeKTpO-
iH(hopMaliiHUi 1 MexaHIKO-1H(pOopMalIiHUN TTepEeTBOPIOBAYl B JIAHI[I031 3BOPOTHOIO
3B'S3KY.

CrtpyktypHa Momenb  (S-Mojienb) MEXaTpOHHOTO  MOMYJIS — TOBUHHA
BiIoOpakaTu ckjiaj MOTro €JEMEHTIB 1 3B'SI3KM MK HUMH. Y TeOopli aBTOMAaTHYHOTO
KepyBaHHA Ta E€JIEKTPOMEXAHIIl MPUUHITO CTPYKTYpHI Mojem  rpadidyHo
OPEACTaBIATH y BUIIAAI Onok-cxeMm. JlaHku 3a3BHYaii IMO3HAYAIOTH y BHUIJISAAL
NPSIMOKYTHUKA 3 BKa3iBKOIO BXIJHUX 1 BHUXIJHUX 3MIHHUX, a pPIBHSHHA a0o
XapaKTePUCTHKH 3aIUCYIOTh YCEpeauH] HbOTO.

Y SKOCTI TOYAaTKOBOI CTPYKTYpH MEXaTPOHHOTO MOMAYJS PO3TISTHEMO
TPAIUIIHHUN €IEKTPOIPUBOJ 3 KOMIT'IOTEPHUM KepyBaHHsM (S-moxens — puc. 4.1).
JIJist moIanbIoro aHaiizy B MPEACTaBIICHIM CTPYKTYPHIN CXeMl BUAUIMMO KEPYIOUy 1
€JIEKTPOMEXaHIYHY MiJCUCTEMHU.

[Ipu KOHCTpYIOBaHHI MEXaTPOHHUX MOYJIIB OCOOJUBUI 1HTEPEC MPEICTABIISNE
BUKOHABYA YACTUHA, 1110 BXOJIUTH JI0 CKJIATy €ICKTPOMEXaHIYHOT ITiICHCTEMHU.

CtpykTypHa MojeIb (S-MO/elb) eJIeKTPONPUBOLY BKIFOYAE HACTYITHI OCHOBHI
€JIEMEHTH:



— OpUCTPI KOMI'IOTEPHOTO KEPYBAHHS PYXOM, (DYHKI[IOHAJIbHUM 3aBJaHHSIM
akoro € iH(opmariiiine mepeTrBopeHHs (00poOka 1UdPOBUX CHUTHANIIB, HUPPOBE
pPETyJIIOBaHHS, PO3PAXyHOK KEPYIOUHMX i, OOMiIH JaHUMH 3 mnepudepiiHuMH
MIPUCTPOSIMH);

— mudpo-ananoropuii meperBoproBad (IIAIl), mo peanizoBye GyHKIIIO
1H(pOpMaIITHO-EIEKTPUIHOTO TIEPETBOPEHHS,

— CHUJIOBUH TIEpPEeTBOpIOBAY, IO CKJIAAAEThCS 3 IMIJICHIIIOBaYa IMOTY>KHOCTI,
IIUPOKO-IMITyJIbcHOTO ~ MoayJisitopa (LIIM) 1  TpudaszHoro iHBepTopa (s
ACUHXPOHHUX JIBUTYHIB);

— KEPOBAaHHWM EJICKTPOABUTYH (3MIHHOTO a00 IMOCTIMHOTO CTPyMYy), SKUH €
EIEKTPOTEXHIYHUM €JIICMEHTOM MTPUBOJY;



