1. BBEAEHUE. OCHOBHBIE ITOHATUSA
IBOJIOLIHUA KOHCTPYKIIUU 2C

1.1. BBEJAEHME. OCHOBHBIE HOHATHUA

[IpoexTupoBanue 3JEKTPOHHBIX cpeAcTB (DC) COAEPKUT CUCTEMOTEXHHUYECKOE,
CXEMOTEXHUYECKOE, KOHCTPYKTOPCKOE, TEXHOJOTMYECKOE MPOCKTUPOBAHUE, a TaKkKe
M3TOTOBJICHUE U UCTIBITAHUE OTBITHBIX 00Pa3IoB.

B mocnmenHue roapl NPUMEHUTENBHO K MNPOAYKIHMH TEXHHYECKOTO HA3HAYCHHUS
UCIIONB3YyeTCsl TepMUH Ku3HeHHbIM 1uki (JKI[M), moag KOTOphIM MOHUMAKOTCS BCE ATallbl
CO3JIaHUsI U3JIeNINsl, HAaUMHas ¢ pa3paboTku T3 U KOHYas SKCIUTyaTalued rOTOBBIX U3JIEIHM C
MOCJIETYIOIIEN YTUIIA3ALUEN

C pazsutueM cetu INTERNET mupokue BO3MOXKHOCTH AJis co3aaTeneid DA OTKpbIBaeT
CALS-mexnonocuss (Computer-Aided of Logistics Support) — cTpaTerust IpOMBIILICHHOCTH,
HarpaBjeHHass Ha 3¢ (EeKTUBHOE co3JaHue, OOMEH, YMNpaBICHHE U HCIOJIb30BaHUE 0a3
JAHHBIX, TIOJIICPKUBAIOITUX KU3HEHHBIN ITUKIT

CpoiictBa u mnokazarenu POC u  (QyHKUMH, KOTOpPbIE OHA MOXET BBINOJIHSATS,
OIPENEIIAIOTCA DIIEKTPUIECKON CXEMOM U KOHCTPYKLIMEH.

[Ton KOHCTPYKIMEN 3JIEKTPOHHBIX CPEACTB IOHUMAETCS COBOKYIIHOCTH 3JIEMEHTOB U
JeTanel ¢ pa3HbIMU GU3UUYECKUMU CBOMCTBAMH U (hOpMaMu, HAXOSIIUXCS B OMPEIeIICHHON
MIPOCTPAHCTBEHHON (hU3MYecKoi CBs3U (ITPOCTPAHCTBEHHOM, AIEKTPOMATHUTHOM, TETIOBOM
M DHEPreTMYeCKOM B3auMOCBs3M). JTa B3aUMOCBS3b ONPEHCNAETCS 3JICKTPUUECKUMU
CXeMaMHU U KOHCTPYKTOPCKOM JTOKYMEHTAIMEe M 00eCIeYMBACT BBIIIOJHEHHUE JICKTPOHHOM
amnmaparypo 3aJaHHbIX (QYHKIUNA C HEOOXOAUMON TOYHOCTHIO M HAAEKHOCTHIO TIOJ
BJIMSTHUEM BHEIIHUX U BHYTPEHHHUX BO3JIEMCTBUI U BOCHPOU3BOAMMAS B IIPOU3BOJICTBE.

Koncmpykyus onpenensieT B3auMHOE PacIiooKeHHE YacTell B MPOCTPAHCTBE, CIIOCOOBI UX
COCIMHEHUS, XapaKTep B3aUMOJICUCTBUS, a TAKKE MaTepual, U3 KOTOPOTO OHU U3TOTOBJICHBI.

Konucmpyxyus xapaktepusyer CTPYKTYpy M CBOMCTBA W3JAENUS, MOJA KOTOPBIM MOHUMAETCS
mo0o0il mpeaMer WM HAOOp MPEIMETOB MPOM3BOJCTBA, MOAJICKAIIUX HU3TOTOBJICHUIO HA
MPEANPUATUH.

W3nenus paznudaroTcs o BUAAM:

Jlemanv — w3nenwe, W3TOTOBJICHHOEC W3 OJHOPOJHOTO 10 HAMMEHOBAHUIO U Mapke
Marepuana, 6e3 MpuMeHeHNs COOPOYHBIX OTepaIuil.

Coopounas edunuya — W3AeNve, COCTaBHBIE YACTH KOTOPOTO TOJIEKAT COSAUHEHHUIO Ha
MPEANPUATHHA — U3TOTOBHUTEIIS C TTIOMOIIBI0 COOPOYHBIX OTEPaITU.

Komnnexc — nBa uznenus u 0osee (COCTOSIIMX B CBOIO OUepelb U3 IBYX YacTeu u Oosee), He
COCIMHCHHBIX HAa MPEINPHATAH — H3TOTOBUTEIC COOPOYHBIMH  OIEpaIUsIMH, HO
NpeIHa3HAYCHHBIX JUIS BBHITIOJHEHUS B3aUMOCBSI3aHHBIX AKCIUTYaTAIMOHHBIX (DYHKIINH.
Komnnexm — nBa w3genus m Oojee, HE COCIWHEHHBIX Ha MPEANPHUATHU H3TOTOBUTEIE
COOpPOYHBIMH  OTEpalusMd W TOPEICTaBSIONMX  HAOOp — W3denui,  oOmiero



AKCIUTYaTallMOHHOTO HAa3HAY€HMsSI BCIIOMOTATENbHOTO XapakTepa (KOMIUIEKT 3amacHbIX
yacTeil).

ITon panuosnexktpoHHbiMU cpeacTBamu (POC) moHMMAaIOT U3/eue U ero COCTaBHbIC YacTH,
B OCHOBY (YHKIIMOHHUPOBAHHUS KOTOPHIX IIOJOKEHBI TPHHIUIBI PATUOTCXHUKH |
AIEKTPOHUKH.

Kounctpykuus POC otnuvaercst psgoM 0COOEHHOCTEH, KOTOPhIE BBIJIECTSIOT €€ B OTACIbHbBIN

KJIACC CpeIy JPYTUX KOHCTPYKIUM:

1. Hanuuue mepapXxuyeckoil CTPYKTYpbl, MO KOTOPOW MOHHMMAETCS MOCIIEI0BATEIbHOE
oObenuHeHue 0oJjiee TMPOCTHIX  JJIEKTPOHHBIX y3JI0B B 00Jiee  CIIOKHBIE.
(KoHncTpykTOpckass mepapxus pealn3yeTcsi C IOMOIIBI0 YPOBHEH pa3yKpyHHEHHs
POC, rabGaputHble pa3Mepbl  KOTOPBIX  CTaHAApTH30BaHbl.  KoHCTpyKuMs
HU)KECTOSIIIETO YPOBHS COBMECTUMA C KOHCTPYKIMEHN BBIIIECTOSALIETO YPOBHSL. )

2. JIoMUHHMPYIOIIEH POJIBIO AJIEKTPUUYECKUX U HJIEKTPOMATHUTHBIX CBSI3EH.

3. Hamnume HEOTHOPOMHOCTEH B DJIEKTPUYECKUX COCAUHEHMSIX, MPHUBOIANINX K
VCKOKEHHUIO M 3aTyXaHUIO CHTHAJIOB, a TaK€ Mapa3UTHBIX CBSA3EH, MOPOKIAFOIIMX
noMexu (HaBOJKH)

4. Hanuune  TEIUIOBBIX  CBsi3e, 4YTO  TpeOyeT  MOpPUHATHS  MEp  3alluThl
T€PMOUYYBCTBHUTEJIbHBIX 3JIEMEHTOB.

5. Cnaboii cBsA3bI0 BHYTPEHHEW CTPYKTYPbl KOHCTPYKIIMH C €€ BHEIIHUM O(OPMIICHUEM.

Konctpyknusa POC xapakrepusyercs napameTpamu:

. TabapuUTHI

. Macca

. TapaMeTPbl XapaKTEPU3YIOIIUE TEIIOBOM PEKUM

. TapaMeTpbl XapaKTEPU3YIOIINE YCTOMUUBOCTh K BHEITHUM BO3AEHCTBUAM
. TIapaMeTPhl XapaKTEPU3YIOIINE YCTOMUUBOCTh K BJIare

. TIapaMeTPhl XapaKTEPU3YIOIINE yI00CTBO IKCILUTyaTallMl U peMOHTa

. TIapaMeTPhl XapaKTEPU3YIOIIUE TPYTOEMKOCTh U3TOTOBICHUS U T.]I..
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KoncTpykTop B cBO€il paboTe CTalKUBaeTCs C MPOTUBOPEUNBBIMU TPEOOBAHUSIMU

(Hanpumep)

1. TpeOoBanne yMEHbUIEHUs] Ta0apUTOB W MAacChl TPUBOJUT K IOBBIIICHUIO
TEMIIEpaTypbl BHYTPH YCTPOMICTBA, IMOBBIIICHHS BIUSHUSA Mapa3sUTHBIX Harpysok,
MOSIBJIEHUIO MEIIAOIINX CUTHAJIOB.

2. YMeHbIIIEHUE MacChl BJICUYET 32 COOOW YMEHBIICHHE MEXaHUYECKOW MPOYHOCTH U
KECTKOCTU KOHCTPYKIIMH.

OddexktuBHOCT, M KadyecTBO KOHCTpykiuu POC, xapakTepu3yeTcsi CHUCTEMOM
ITOKAa3aTeJIEn — KPUTEPUEB.

OnHUM 13 BOXKHEUIIMX MMOKAa3aTeNIel SIBISETCA TEXHOJIOTMYHOCTh KOHCTPYKIIMU — IO/
KOTOpOW TOHHUMAETCSI COBOKYITHOCTh CBOWCTB KOHCTPYKIIMU H3JENHsI, 00eCIeurnBaronas
ONTUMHU3ALMIO 3aTpaT MPU MPOU3BOACTBE, IKCIUIYaTALMM U PEMOHTE C YYETOM 3aJaHHBIX
nokasaresieil kKauecTa, 00bE€Ma BBIITYCKA U YCIIOBUN BBITIOJIHEHHS pa0oT.

TexHOJIOrHYHOCTh TOHATHUE OTHOCUTEIBHOE.

Hampumep:




1. KoHCTpyKIusi, TEXHOJOTMYHAs TPW EIWHWYHOM MPOU3BOJCTBE, KOTJa
UCIIOJIB3YETCSl  YHHBEPCAIbHOE 000pYyIOBaHWE, BBICOKOKBATU(DHUIIMPOBAHHBIN
MEPCOHAJT HETEXHOJOTMYHA B MacCOBOM IPOW3BOJCTBE, OCHOBAaHHOM Ha
MIPUMEHEHUH CITeIUATN3UPOBAHHOTO 000PYI0BaHUS, KOTJ]a BECh TEXHOJIOTHICCKUI
mporecc pa3OUT Ha oOmeparud, KOTOPble MOTYT BBINMOJHATHCS IEPCOHATIOM
CPaBHUTEJILHO HEBBICOKOHN KBaIU()UKAIIUH.

2. POC, TtexHonornyHas i1 HEABTOMATHU3UPOBAHHOTO ITPOM3BOJICTBA . MOXKET CTaTh
HETEXHOJIOTUYHON B YCIOBHUSIX THMOKOTO aBTOMATH3UPOBAHHOTO IPOU3BOJICTRA,
OCHOBAaHHOT'O Ha «OE3JIFOJIHON» TEXHOJOTMH C MPUMEHEHHEM MaHMIYJISATOPOB U
po0OOTOB.

Kpome Texnonorngnoctn KoHCTpYKInn POC xapakTepu3yeTcs psioM TEXHUYECKIX
MoKa3aresield, BaXXHOCTh, HOMEHKIIATYpa U 3HAUCHUE KOTOPBIX 3aBUCIT OT HazHaueHus POC,
CTaJNH pa3pabOTKH, SJIEMEHTHON Oa3bl.

1. Macca — HanboJiee BaXXKHBIN MOKa3aTeNb IJIs JIETaTebHBIX anapaToB.

2. O0BEM — IS TOABOAHBIX JTOJ0K

3. Hanexuocts — mia kocmuueckux POC

4. 3arpaThl Ha U3TOTOBIICHUE U CTOMMOCTbH SKCIUTyaTaIluy — JIJT HA3eMHOU ammapaTyphl.
5

[Tokazatenb Hanéxuoctu ('OCT 27.002-83) siBnsieTcss KOMILIEKCHBIM, BKIIFOUAIOIIIM
TakMe  CBOMCTBa  Kak  0O€30TKa3HOCTb,  PEMOHTONPUTOJAHOCTb,  JOJITOBEYHOCTb,
COXPaHSIEMOCTb.

Jns koHKpeTHBIX BUAOB POC 1 yCcinoBUi SKCIUTyaTallMi 3TH CBOMCTBA MOTYT UMETh
Pa3JIMYHYIO0 3HAYUMOCTb.

Hanpumep:

1. Ins HepeMOHTUPYEMBIX M3JEIUN HAAEKHOCTh BKJIOYAET B OCHOBHOM —

0€30TKa3HOCTb.

2. ]I peMOHTHPYEMBIX — PEMOHTOIIPUTOTHOCTD.

Kaxnoe CBOMCTBO COAEPKUT Psli MOKA3ATEIECH:

bezomxaznocms — MOXKHO XapaKTepU30BaTh:

- BEpOSITHOCTBIO 0€30TKa3HOM paboTHI,

-CpEIHMM BpEMEHEM HapaOOTKH Ha OTKa3

- IIOTOKOM OTKAa30B.

Joneoseunocms — Pa3NMYHBIMU TIOKA3aTENSIMH PECYPCOB M CPOKOB CIIY>KOBI (J10
PEMOHTA, 10 CIIUCAaHUS U T.]I.

1.2. 3BOJIOIUA KOHCTPYKIIUUA POC

[TepBbie ycTpoiicTBa MpoBOAHON TeierpadHOl CBS3M MOSBWINCH B cepeauHe 19 Beka.
KoHcTpyrnpoBaHue 37eKTPOHHBIX CPEJCTB HAYAJIOCh OJTHOBPEMEHHO C M300pPETECHUEM PAIHO.
OOmrast KOHCTPYKIMS amnmapaTypbl O€CIpOBOJIOYHOTO Tenerpada MepBbie JECITHICTUS HE
oTiMyanach oT TenerpadHoit ammapatrypbl Tex Jser. CoemWHEHHUS OCYIIECTBISUIUCH C
MOMOIIbIO MPOBOJIOKH, KJIEMM W BUHTOB. OCHOBOM KOHCTPYKIIMH CIY>KWJ J€pPEBSIHHBIN
AIMK, BHYTPH KOTOPOTO Ha CTEHKAX pa3MEIIAIUCh HEOOXOAMMbIE COCTABHBIE YaCTH.

Hcemopusa pazsumus koncmpykyuu IC I u Il nokonenus



C wuzoOpeTeHHEeM HJIEKTPOHHOW JIaMIbl U yBEIUYEHUEM KO3 UIIMEHTOB YCUIICHHS
KacKaJIoB BO3pociia pojib 3KpaHupoBanus. B konue 20-x rogoB OpoLIIOr0 BeKa BMECTO
JEPEBSIHHOTO  IMOSBWJIOCH  METAIUIMYECKOE OCHOBaHWE  (IIACCH), YTO  YIIYYIIHJIO
skpaHupoBanue. B Hauane 30-x rogoB B TeneOHUM CTaldM HMCIOIB30BaTh YCHIIHMTENH,
cocTosiKEe U3 OJIOKOB, pa3MEIIAEMbIX B BEPTUKAIbHBIX CTOWMKaX. Takas KOHCTpyKLUs OblL1a
IEPBBIM HOCUTEJIEM UJIEU PACWICHEHUS CI0KHOW anmnaparypbl Ha IPOCThIE COCTaBHBIC YACTU
(Y371BI UJTK MOJTYJIN).

CdopmupoBanack uepapxudeckas CTPyKTypa KOHCTpyKUMU. BHenpeHue mnailku BMeECTO
BUHTOBBIX COEIUHEHHUI YNPOCTUIO KOHCTPYKIMIO MOHTa)KHOTO COEAMHEHHS M CHU3UIO
TPYAOEMKOCTb COOPKHU.

C nauvana 40-x ronoB OC U3 NOMEIIEHHUI BBIXOJAT B MOJIEBBIE YCIOBUS. VX ycTaHaBIMBAIOT
Ha caMoJIeTax, B TaHKaxX, Ha aBToMmamMHax. OT padOTOCIOCOOHOCTH ammapaTypbl 4acTo
3aBUCEN MCXOJl BOGHHBIX omnepanuil. OOecrnedyebHre padOTOCIOCOOHOCTH W BBICOKOM
HagexHOCTH DC B TPYAHBIX YCIOBHUSAX AIKCILTYyaTallMM JIETJIO HA IJIEYH KOHCTPYKTOPOB H
TEXHOJIOTOB.

POC 1 nokonenus (1920-1950 roawi)

HOCTpOCHa C UCIIOJIB30BAHUCM JJICKTPOBAKYYMHLIX JIAMII, JUCKPCTHBIX 9P9,
IIPOBOJHLIX 3JICKTPHUYCCKHUX CBSI3CH.

Konempykyuu 1 nokonenuss 3C HUMEIM MPOCTYI0O CXEMY DIIEKTPUYECKYIO
MPUHIMITUATBHYIO Ha JUCKPETHBIX AJICKTPOPATUOIIEMEHTAX C DJIEKTPOBAKYYMHBIMU
npubopaMu B KayeCTBE AaKTHUBHBIX dJeMEHTOB. KOHCTPYKIIMM BBINOJHSIUCH B BHUJE
MOHOOJIOKOB, KOT/Ia Ha IIIACCH Pa3MEIIAIMCh KPYITHOTA0APUTHBIE DJIIEMEHTHI KOHCTPYKITHH, a
B TMOJBaJi¢ MIACCH — OJJICKTPOMOHTAX HABECHBIM MpPOoBOAOM. OpraHbl yHOpaBICHHUS U
0TOOpakeHHsI MHGOPMAIMK BEIHOCHIIMCH HA TMIEPEIHION MTaHe b, KOHCTPYKITUS ImoMeInianach
B KOXXYX. ATmnaparypa umesna 0104Hyt0 KOHCTpyKIuto. Kaxwiil 6510k (ocuuiiorpad,
BOJIBTMETP  pPAJWONPHEMHHUK, OJOK aBTOMAaTHKKH MW T.JI.) HMEI OIpeaesIeHHOE

(GyHKIIMOHATFHOE Ha3HAYCHHE.

Henocrarku: Manasi TJIOTHOCTh KOMIIOHOBKH, CTENEHb YHU(PUKAIUA HECYIIUX
KOHCTPYKIIUH, HEMPUCITOCOOJICHHOCTh KOHCTPYKIIMM K MEXaHU3allMM M aBTOMAaTH3alluu
cOOPOYHO-MOHTAKHBIX PadOT.

(Yaudukanuss — 03Ha4aeT WCIOJIb30BAaHUE OJHUX M TEX K€ KOHCTPYKIUW I CO3JIaHUS
anmapaTrypbl pa3JIMYHOTO HAa3HAYEHMUs, T.€. PACHIUPEHHE 00JACTH MCIOJIb30BAHUS THUIIOBBIX
pELIeHMI)

B nanbHeiiieM cxema dieKTpuueckas NMpUHIUNHAIbHAS ycioxHsaeTcs. [losBistoTcs
YCTPOMCTBA IMIMPOKOTO  (PYHKIMOHAIBHOTO pPa3HOOOpa3us, KOTOpPbIE MOTYT OBITh
MTOMEXOYYBCTBUTEIILHBIMH U TTIOMexXoHecyIuMu. [TosBuics QyHKIIMOHATBHO-Y3JI0BOM METO/T
KOHCTPYHUPOBaHMsI, KOTJa CXeMa M KOHCTPYKIMS PACWICHWINCh HAa KOHCTPYKTHUBHO
000COOJIEHHBIE COCTABIISIIOUIME. OJTO OO0ECMEYMIIO BO3MOXKHOCTh MPOCTPAHCTBEHHOTO
pa3HeceHUs] U KOMIIOHOBKH, KPOME€ TOTO, BO3MOKHOCTH CIIEI[MAIU3AlNN MPOU3BOJCTBA.
W3nenus  cnenualu3upoOBaHHOTO TMPOU3BOJICTBA C  XOPOIIUMHU  (DYHKITMOHAITBHBIMU
XapaKTEPUCTUKAMU YHU(PHUIIUPOBAIUCH U TONYYaIH IIHPOKOE MPUMEHEHHE, KaK MOIYIU
KOHCTPYKIIUH.

[TosBrIICSI MOAYJIBHBIA METOJI KOHCTPYUPOBAHUSL.

Hcnonp3zoBanne DC B pasnuyHbIX cdepax MesaTeTbHOCTH YeJIOBEKa CYIIECTBEHHO
VCIOXKHUJIO  YCJIOBUSI  OKCIUTyaTaluu. Ammapatypa JODKHa  ObITh  BUOpO- U
yAapo3aluIIEHHON,  BJIAro3allMIIEHHOW,  TeraoycrohunBoil.  Bo3Hukina  mpobiema



OXJXIEHUS. YMeHbIIaTh Ta0apuThl IUIOTHOW KOMIIOHOBKOW HE MPEICTaBISUIOCH
BO3MOKHBIM.

[TonBuxHBIE OOBEKTHI TPEeOOBATM MHUHMMM3AIMK TabapUTOB U MACChl KOHCTPYKIIUH.
OObekThl Ha3HAYCHHs TpeOoBaM 00€CTIeYUTh BUOPO- M YAAPONPOYHOCTh, TEPMETHUHOCTD,
BJIArOCTOMKOCTb. PeluTh 3aauy MMUHMMM3ALUM radapuTOB IJIOTHON KOMIIOHOBKOM OBLIO
HEJIb3s1, TAK KaK YBEJIMYMJIACh OTBOJUMAs MOILHOCTb, U HE 00€CIIeUNBAIICS TEIJIOBON PEXUM
pabotsl. I[losTOMy HEOOXOIMMO OBUIO YMEHBIIWUTH TEIJIOBBIE MOTEPH B KOHCTPYKLUHU H,
IOpeKJe BCEro OT paauonamn. Torga crany MCHOJIB30BaTh MUHHATIOPHBIE PaJAMOJIaMIIbI
(Tuna x€myap) ¢ TMOKMMHM BBIBOJIAMH, KOTOpbIE MO3BOJISJIM YMEHBIIUTh TabapUThl, HO
YCIIOXKHAJIACh IpoOsieMa 3JeKTpoMOHTaxka. IlosiBunach HEOOXOIMMOCTh B KECTKOM
KOMIIAKTHOM JJIGKTPOMOHTaXXE, KOTOPBI JOJHKEH OBITh BBICOKO TEXHOJOTUYHBIM (T.€.
MCKIIFOYATh OIIMOKM MOHTaKa M BO3MOYXHOCTh AaBTOMAaTH3aLl1N ).

bl mIpeniokeH INedaTHsli MOHTAXK, IMOSABUIMCH II€YATHBIC IUIATHI KaK JJIEMEHTHI
ANEKTPUYECKOTO MOHTaXa M JJIEMEHTBHl KOHCTPYKUMH. [ledaTHbIi MOHTaX ITO3BOJIII
CYLIECTBEHHO YMEHBIIUTh TradapuThl KOHCTPYKLHMH, OJHAKO oOcCTajach mpoliemMa
termoorBoga. B 1948-49 rr. mosiBUIMCH MOMYNPOBOJHUKOBBIE MPUOOPHI, KOTOPHIE BO
MHOTMX KOHCTPYKIHMSX 3aMEHWIM paguoJiaMIlbl. YMEHBIIWJIOCh 3HEPromnoTrpediieHne u
notepu. llossunace annapamypa 2-20 noKoJeHus C DIEMEHTHON 0a30i U3 JUCKPETHBIX
AJIEMEHTOB M MOJYIPOBOAHUKOBBIX MpUOOpoB. Bua MoHTaka medatHeiil. KoHCTpYKTUBHO
3aKOHYEHHBIM Y3JIOM SIBUJIACH SYEHKa.

POC 2 noxosenus (1950-1960rr)

Konctpykiuu POC Ha nedaTHbIX MIaTax ¥ IUCKPETHBIX 11/ Mpubopax.
XapaktepHas 0COOCHHOCTb:

1. TlpumeneHune MoyJiel Ha MEYATHBIX IIaTax

2. TlpuMeHeHHe 3TaXKePOUYHON KOHCTPYKIIMH HA KEPAMHUECKUX TIIaTax

3. IlpuMeHeHne MUKPOMOIYJIBHOW TUIOCKOM KOHCTPYKUIMH (yHU(HUKALUS pa3MepoB
IJIOCKUX MOAYJICH).
B MOAybHBIX KOHCTPYKIUSAX YAAJIOCH YBEJIUUYUTD IJIOTHOCTh KOMIIOHOBKH OJ1aroapst
3aMEHE DJIEKTPOBAKYYMHBIX MPHOOPOB MOIYIPOBOJAHUKOBBIMU, Tak M Oiarojaps
0oJiee TIOTHONM KOMMIOHOBKHM JUCKPETHbIX DPD. DTO Mmo3BOJIMIO ,B CBOIO OUYEpEb,
MONTH HAa HEKOTOPYIO M30BITOYHOCTh U M YHU(DPHUIIMPOBATH pa3Mepbl MUKPOMOIYJEH,
NPUHSAB WX pa3Mepbl B JBYX H3MEPEHHSIX NOCTOSHHbBIMUA. MOIynu pa3indHOu
CJI0KHOCTH CTAJIA OTIIMYATHCA PA3MEPOM TOJBKO B TPETHEM U3MEPEHUM.

Henocratky KOHCTPYKIUI 2-TO MOKOJEHUS:
1. B ciiydae cnoskHOM CXEMBI AJICKTPUIECKON MPUHIMITHAIBHOM, CoZIeprKaten 00JIbIoe
KOJIMYECTBO 3JIEMEHTOB U MPOBOAOB COEAUHEHUS, KOHCTPYKIUS MOIYYaeTCs
KpyITHOTa0apUTHOM.
2. Koncrpykuuu npeanoiarai 00JbIoi 00bEM pydHOU paboThl Ha COOpPKE U
AIEKTPOMOHTAXKE, T.€. ObLIIU HE TEXHOJIOTUYHBI.
3. Octpo crosia npobsieMa JJOKaIbHOTO OXJIaXKIEHHUSI MOUTHBIX TPAH3UCTOPOB, KOT'1a
paauaTopsl ObUIM COM3MEPUMBI C HECYIIIMMU KOHCTPYKIUSMHU aIapaTypsl.
4 PpEeMOHTONPUTOJHOCTh HA MOAYJSX HMKE YeM y OJIOUHOM ammapaTypsl, T.K. IPU BBIXOJE

H3 CTPOA KaKOT0-JIN0O 3JIeMEHTA MMPUXOJUTCA 3aMCHATH I.[CJ'H:-Iﬁ MOYJIb.
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Puc. B.6. Yuudukauusa pa3sMepoB TUIIOCKuXx Moayned (h=3,5...10,5 mm)
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Puc. B.8. BapHaHThl KOMIOHOBKH 3TaX€pPO4YHbIX MHKPOMOIYJIEH:
BEPTHKAJIbHAHA, 6—r0pu30HTaanaﬁ; 8 — «BCTBIK», 2—C HCNOJB30BAHHEM MNPOMEXYTOYHOI(
Tama, o—c¢ TOPUOBbIMH MNEPEXOOHBIMH NMEYATHRIMH TUIaTaMH, € — ABYXILIaTHAA, W -— IBYXIUIAT
C OJHOCTOPOHHHM MNOIK/IHKYCHHCM MO,[IyJ'lefl; 3— KOMIIOHOBKa INPpHCMHHKA Ha 3TAXEPOYHBD

MHKPOMOIYJIAX
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Puc. B.9. KoMmnoHnoBka {YHKIHOHANBHOIO Y312 Ha IUIOCKHX MHKPOMOIYJISAX

Hcemopus pazeumus koncmpyxyui IC I u IV nokonenus
PemuTh 3amauy MUHUMU3AIMY radapuTOB U aBTOMATHU3AIlMU MPOU3BOJICTBA yAalock B 1951

I. KOrJ|a Ha KpUCTaJlJIe MOIYNPOBOIHUKA CTANIM JIeJIaTh HE TOJIBKO TPAH3UCTOP, a BCIO CXEMY
AJIEKTPUYECKYIO NMPUHIMIHANBHYIO y31a JC,T.e. MUKpocxeMmy. [lOSBHINCH MHKPOCXEMBI
1-#, 2-i1 cTeneHu UHTETPaLlUH.
( Crenenp unterpanuu MC — nokasarensb cioxaocTH- K=LgN
NCIT — go 10 snemento, UC2 — orl1 g0 100 31., UC3 — ot 101 g0 10003:1., UC4(BUC)- ot
1001 mo 10000311.., UCS5 (CBUC) — ot 10001 mo 100000511.)

POC 3 nokonenus (1960 — 1970rr)

KoncTpyknus Ha nevatssix matax 1 MC manoi creneHy nHTerpanuu.

Konctpyknun Bemonnsimucs Ha MC1 m MC2 crenmeHn WHTErpanuu, SBISIOIIMXCS
(YHKIHMOHATBHBIMU MOJYJIIMH, U3 KOTOPBIX MOKHO CKOMIIOHOBATh 00JI€€ CIOXKHBIE Y3JIbI.
KOHCTpYKTUBHO Takue y37bl MPEACTaBISAIOT COOOM JBYCTOPOHHIOI MM MHOTOCIOWHYIO
MEYaTHYIO IUIaTy ¢ yCTaHOBJIEHHbIMU Ha Hell VC.

Annapamypa 3-e0 nokonewusi Co3JaBallach Ha DJJEMEHTHOM 0aze M3 KOPIYyCHUPOBAHHBIX
WHTETPAIBHBIX CXE€M HE BBICOKOW CTENECHW HHTETpPallMd C HCHOJIBb30BAHWEM IE€YaTHOTO
MOHTaka. OCHOBHBIM 3JIEMEHTOM KOHCTPYKIIMU SIBJISIIaCh siYeiika, MpeACTaBIsSIonas
(hYHKITMOHATILHO 3aKOHYEHHYIO CTPYKTYpy. Tperbe mokojieHue DC MO3BOJMIO YMEHBIIUTh
rabapuThl KOHCTPYKIIUU, YBEIWYUJIACH TEXHOJOTMYHOCTh KOHCTPYKIIMH, YBEIMYHIACH €&
HaAEKHOCTb.

JlocTOMHCTBA:

1. Bricokas miIOTHOCTH KOMIIOHOBKHU
2. OyHKIMOHATBHAS ~ CJIOXKHOCTH  COOTBETCTBYET  CJIOKHOCTHOJIOKA  TEPBBIX
MMOKOJICHUM
3. Ilpumenenne koprycupoBaHHbIXx MC MO3BOIMIIO MOBBICUTH HAAEKHOCTD, CTEIICHD
yHU(DUKAITIY, B3aMO3aMEHSIEMOCTh, YMEHBIITUTL Ta0APUTHI M MACCy, YMCHBIIIUTD
CTOHMMOCTb.
Henocrartku:



1.IIpumenenue kopmnycupoBanHbix UC mpUBOIUT K 3HAUUTETHHOM MOTEPH 00bEMA
POC

2. IIpu xommnonoBku MC1 u MC2 unTerpanuu OCHOBHOW MpOOIEMOMN SIBISETCS
BBIITOJTHEHUE AJIEKTPUUECKUX CBA3EH MEKIY DJIIEMEHTAMH.

3. OrpannuuBaromuM (HakTOpOM MpPH MOBBIIICHUH MJIOTHOCTH KOMIIOHOBKH IJIaT
apisierca mwar BeiBogoB MC — 2,5MM M MUHHMManbHas MIHMPHUHA MPOBOJHUKOB U
3a30poB (0,15mm)
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).10. JlorHdeckue THNOBBIE JIEMEHTBLI 3aMennl EC DBM Ha OCHOBE HBYCTOPOH-
HeH (@) H MHOTOCIOHHOH (6) newaTHON mJIaThbl



B cayuyae cnoxHOIl CXEMBI M CIOXKHBIX YCIOBUM OJKCIUTyaTallMH ammapaTrypa 3-TO
ITIOKOJICHHsI OKa3bIBAC€TCSI TPOMO3AKOM M TSKEIIOM. YMEHBIIUTH PAa3MeEpbl KOHCTPYKLIHHU W
YBEJIMYNTH €€ TEXHOJOTHYHOCTh MOKHO, IIEPEHECS CII0KHOCTh U3 KOHCTPYKIMH annaparypsl
B CJIOKHOCTB 3JIEMEHTHOU 0a3bl: MUKPOCXEM U MUKPOCOOPOK.

[MossBunucs  BUC, wmukpocbopku 3, 4 CTENEHM HHTErpaluu, KOPILyCHbIE W
OECKOpIyCHBIE, BBINOIHIEMbIE 110 KPUCTAIBHON cxeme. KonnyecTBO MOJIyNpOBOJHUKOBBIX
npuOOPOB YMEHBIIAETCS ¢ COTEH A0 €AMHHUIL IITYK.

Takne koncmpyxyuu nasviearom IC 4-20 noxoneHus.
OHU UMEIOT cIeAyIIHe NPo0dJIeMBbl:
1. lIpo6aema oxaaxnenusa b1IC u MukpocOopox. /s 10KanbHOrO OXJIaXICHUS B slYEHKaX
MpeAIaratoT TEMIOOTBOASIINE UHBI, TEIJIOOTBOASAIINE OCHOBAHHUS SIUEEK, a TAKXKe TPYOHI,
BEHTHJISITOPHI.
2. IIpoGJsieMma BHICOKOTOYHOI'0 IUIOTHOTO MEYaTHOr0 MOHTAaXKa, Korga HeoOxomuMm 4, 5-i
KJIACC TOYHOCTH € IHUPUHOM mTpoBogHKKA 0, IMM 1 3a30pom 0,1 mm.

POC 4 noxonenus (1970 -1980rr)

B konctpykumsix npumenensl BUC, CBUC, MHoOrociaoiiHble Me4aTHbIC

IJ1aThL,FTUOKME TIEYaTHBIC TUICH (B, MUKPOIIOJIOCKOBBIE JIMHHUH.

Ucnons3yetcs B 6opToBeix 1 CBY POC.

BrinonHseTcst ¢ uCnoiab30BaHUEM OECKOPITYCHBIX AJIEMEHTOB, TEPMETU3UPYEMBIX B COCTABE

0J10Ka.

JoctouncTBo: [ToBbIlIIEHHE MIOTHOCTH KOMIIOHOBKH.

Henocratku: PeMOHTONPUTOJHOCTh YMEHBINAETCSA, T.K. MPU BBIXOAE U3 CTPOS OJHOTO
AJIEMEHTa

MPUXOAUTCS TIpU

peMoHTe  JIUOO

pasrepMeTU3upOB

atb OJIOK, JIMOO
3aMEHUTH €rO0.

Puc. B.11. KoHCcTpyKnus y3jg0B PDOC uyeTBepTOro MHNOKOJICHHS:
a— aqetixa 6GoproBoit DBM Ha G6ECKOPIYCHBIX KOMIIOHEHTax: J-— pamMka; 2—MHKPOCGOPKH;

3-—mnewgaTnana muarTa; 6 UpPMEMHHK: / — mnara; 2- -MMKpocGopka; 3 — DUCKpeTHBiH DP3; 4 xop-
IIyC CO CHATOM rEePMETH3MPYIOLIEH KpPBILUKOW




POCS noxonenus (¢ 1980 no H.B)
B KOHCTpYKIIHUSX HAXOAAT MIPUMEHEHHE TPUOOPHI PYHKIIMOHATBHON MUKPOAICKTPOHHKH.



