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Muxamun bepamnyesckuii

KoHcTpykTuebl EBpOMEXOHUKM
BO BCTPOMBAEMbIX CUCTEMAX

B cratbe aaH 0630p cyb66n0koB, kpocc-nnat u npubopHsix kopnycoe EBpomexanukm ¢
OMMUCAHUEM MX KOHCTPYKTUBHBIX OCOBEHHOCTEHN, 0BeCneynBaloLWmMX YHUBEPCASbHOCTb,
BbICOKMM YpOBEHb YHUPMKaUMM 1 HaaéxHocTU. Ocoboe BHUMAHME yaensieTcs BONPOCAM
3J1eKTPOMArHMTHOM 3awwmThl. M3noxeHbl OCHOBHbIe NpUHLMMLI cTaHpapTa EBpomexanmkm,
NoKa3aHbl €r0 NMPEVMMYLLLECTBA, NePCNeKTUBbI PA3BUTUS, CBA3b C APYTMMM CTOHAAPTAMM.

BBEAEHME

T€M, KTO YK€ OOJIr0€ BPpEMSA 3aHUMACT-
cs pa3pabOTKOI BCTpaMBaeMbIX BBIUMC-
JIMTCJIbHBIX, YIIPABIAIOIINX U KOMMYHH-
KallMOHHBIX CUCTEM, HEC HAAO0 O6”bHCH${Tb,
KakKMe IpEeMMylieCcTBa HECYT UM KOHCT-
PYKTUBBL
KOMIIOHOBKHM 1 BHCIIHUX HO,I[KJ'[IO‘{CHI/II‘/JI,

EBpomexaHuku B ymoOCTBe

B 00ECIeYeHU BBICOKON PEMOHTOIMpPHU-
TOIHOCTHU pa3pabaTbiBaeMOro 0060pynoBa-
HMSI M €r0 CTOMKOCTU K MEXaHUYeCKUM
BOB3JICHCTBUSIM, a TAKXKE B MPOCTOTE TOJI-
Jep>KaHUs ONMTUMAIBHOTO TEIJIOBOTO pe-
JKMa, YTO B UTOTE MOJIOXKUTETHHO CKa3bl-
BaeTCsl Ha MOKAa3aTesIsiX HaesKHOCTH 060-
pynoBaHus. A Graromapsi TOMy YTO KOH-
cTpykiun EBpOMexXaHMKU OmpeeaeHbI
crangaprom MOK 60297 u, cooTBeTcT-
BEHHO, MPUMEHSIOTCS B JIECSITKAX ThICSY

482,6

MPWJIOXEHUN TI0 BCEMY MHUpPY U UMCIOT
BBICOKYIO CEPUIHOCTH 0a30BBIX KOMIIO-
HEHTOB, UX CTOMMOCTD JOCTATOYHA HU3Ka
U TIO3BOJISIET MCIIOJIb30BaTh JaHHbIE KOH-
CTPYKTMBBI KaK B MAaCCOBBIX H3MIETUSX,
TaK U B Pa3oBBIX pa3paboTKax ¢ HeOOJb-
IIMM OIOIKETOM.

B 10 xe Bpemsi B CBsI3u cO Bce Ooliee
[JIyOOKMM TTPOHUKHOBEHUEM TEXHOJIOTHIA
MePCOHAILHBIX KOMITBIOTEPOB B pa3inyd-
HBIC 00JIacTU TIpUMEHEHUIl B cdepe
BCTpanBaeMbIX CUCTeM HAYMHAIOT pabo-
TaTh THICSTYA HOBBIX CIIELIUMATIMCTOB, KOTO-
phle 3a4acTyI0 OKa3bIBAlOTCS HE3HAKOMBI
C TeMH IPEeUMYIIeCTBAMU, KOTOPbIE UM
MOXET TPUHECTH HUCIIOJb30BaHUE 3TOTO
cymectByiomiero 6osee 30 ser, HO TO-
MpeKHEMY aKTyaJbHOTO M pa3BUBAIOIIIC-
rocsi CTaHaapTa.
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Puc. 1. Pasmepbl nepegHux naHeneil 610kos

B navazne 1960-x rogos ctannapt EBpo-
MexaHuku, win 19" crangapt MOK 60297
(panee mpocto MBOK 297) pa3pabarbiBai-
cst Ha Oase cranmapra CIIIA ASA C 83.9
Kak HOPMATHMBHBIA JOKYMEHT, OIpeje-
JSBIIMEA pa3Mepbl TEepeaHUX MaHeaei
6JIOKOB (TIpex/ie BCEro UCTOYHUKOB ITH-
TaHUS) IJI YCTaHOBKH B mKadsl. B 1980
TOMly cTaHaapT ObUT JOMOJIHEH crienudu-
KalMsIMU, OTPEICTUBIIUMU TUTIOpPa3Me-
PBI TIEYaTHBIX TUIAT 11 YCTAHOBKKM B MOH-
TaXKHbIe Cy00I0KM (KpeiThl), a B 1983 ro-
Ny TIPUHSJI 3aKOHYEHHBIA BUI, OMpee-
JIUB U rabapuTHbIe pa3mepsl ikados. Ec-
TECTBEHHO, B ciemytomue 20 JeT cTaH-
JapT HE OCTaBaJICSl CTATUYHBIM, a MOCTO-
SIHHO COBEPIIIEHCTBOBAJICSI, JOMOJHSISACH
crienuuKaIusIMi, TPU3BAHHBIMU 00eC-
MEeYUTh OMNTUMAJIbHOE HCIOJIb30BaAHUE

Puc. 2. Tunopasmepsb! neyaTHbIx nnar
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OIIpeACIACMbIX CTAaHAAPTOM

482,6

Cbl — CIEUUATBbHON yaanu-

KOHCTPYKTHUBOB C LIMHAMMH,

>426,72

CO3/IaHHBIMU Ha 0a3e HOBbIX

HEHHOW KPOMKOW C MpsSMO-

CTAaHIAPTOB M HAXOAUBLUUMU
MPUMEHEHUE B MPOMBIIILIEH-
HOI, BOeHHOI cdepe, Ha
TpaHCNOpPTE U B 00JIaCTU Te-
JekomMMyHukauuii. Ho oc-
HOBHbIC IapamMeTpbl KOHCT-

YIOJIbHBIMM OTBEPCTUAMMU, 3a

KOTOphIC pyyKa MOXET 3arle-
MUTHCS, YTOOBI OOECTIEUUTD TY
caMylo ApXHUMEIOBY <«TOUYKY
OITOPBI» TIPU YCTAHOBKE MOY-
181 (puc. 5). OmHaKo TPUHIIU-
MUaJbHO CaMy CYThb KOHCT-

m x 44,5 - 10,85
<mx 44,5

PYKUUU OBbUIM OINpPENEIEHbI
ele Toraa. 2,54
Ba3oBBIM TapaMeTPOM B €B- 5.08

84 x5,08

POKOHCTPYKTUBAX SIBJISIETCS
yXe YITOMUHABIIUICS pa3mMep
19 mioliMOB, KOTOpPBIN paBeH
482,6 MM — 3TO LIMPHUHA TIEe-
penHeit maHenu 6joka (puc. 1). Beicora
0y10kOB ompenensiercsd B enquHunax U,
Kaxiasl U3 KOTOpbIX paBHa 13/4 mioiima,
wm 44,45 MM (omWH [OHM paBeH
25,4 mm). Cy606I0KM MOTYT OBITh pa3HOI
BBICOTBI, HO PEKOMEHIYIOTCS K TIPUMEHe-
HUIO CyOOJIOKY TIO[T TIeUaTHBIE TIJIATHI BbI-
cotoif 3U n 6U. CoOTBETCTBEHHO, CTaH-
JMapTHBIE pa3Mephl TeYaTHOU TIIaThl IS
YCTaHOBKM B cy00s0K BeIcOTO 3U co-
craBistior 100 MM B BeicoTy 1 160 mim
220 mm B TayouHy. [yomHa medatHOI
IJTATHl MOXET OBITh W OOJIbIIIe, YBETNUN-
Basich ¢ marom 60 mm (puc. 2). Breicora
MEYaTHON TIIIaThl MOXET W3MEHSIThCS C
marom 1U, u s tunopasmepa 6U eé ra-
Gaputhl coctaBaT 233,35x160 MM i
233,35%220 mm.

Cy00J10KHM TIPEACTABIISIOT U3 ce0s MOH-
TaXXHbIe KapKachl, COCTOSIINE W3 IBYX
OOKOBBIX TTaHEJIEN C MOHTAXHBIMU (PI1aH-
IaMA 1 MUHUMYM YETBIPEX TOMEePEUHbBIX
HECYIINX MOHTaXHBIX PEJIbCOB, K KOTO-
pbM ¢ mmarom 5,08 mm (0,2 moiitma, uiu
1HP) kpensitcs Hampapsiomniue (puc. 3).
Bcero mpenycmoTpeHo 1o 84 mocamouHbIX
MEeCT IS HANpaBISIONMINX, KOTOpbIe, B
TMPUHIIUIIE, MOTYT YCTaHaBIWBATHCI B
TPOU3BOJIBHOM TIOPSIAKE, OMHAKO MUHU-
MaJIbHOE PACCTOSTHUE MEXIY IBYMsI CO-
CeIHUMU HATIPABJISIONIUMU COCTaBIISIET
3HP, a B OOJBIIMHCTBE COBPEMEHHBIX
IIMHHBIX CTAaHAapTOB — U BooOme 4HP,
umn 20,32 mm. Takum obpa3oM, B CTaH-
napTHbIA 19" cy00I0K MOXKXHO YCTAHOBUTD

Puc. 4. MeTpuyeckue coepuHuTenu

Puc. 3. Pasmepsbl cy6610K0B

1o 21 meyatHoli riaTel. OMHAKO BO BCTpa-
MBAaEeMbIX CHCTEMaX YacTO HCIIONb3YIOTCS
Ccy00JI0KM MEHbILIEH IUPUHBI; OOBIYHO B
9TUX caydasix Beiomparorcss 28HP, 42HP
nin 63HP, xots1 BcTpewaroTcst U Ipyrue
pa3Mepsl.

B Hacrosmiee Bpemsi cpenu Maruct-
paIbHO-MOIYJIBHBIX CTAaHAAPTOB, Oa3upy-
IOIMXCS Ha KOHCTPYKTUBax EBpomexa-
HUKW, Hanboyiee WU3BECTHBHI DPa3INYHbIE
BapuanTel VME u CompactPCI.

Cranmapt VME (VERSA-Module Eu-
roboard) mosiBuiicst B Havasie 80-X TOIOB
MPOIIITIOTO BeKa. DTO OBUIO TiepeokeHne
Ha eBPOKOHCTPYKTHUB TPENTOXKEHHOTO B
KoHIIe 70-X TOIOB TOTO Xe BeKa (pupMoit
Motorola ¢dopmaTa TIIaT ¢ IIUHOKI
VERSAbus. K coxaneHuro, pelieHus Ha
6aze mmHbl VME, HecMoTpsi Ha pocta-
TOYHO IIMPOKOE PACMpPOCTPaHEHHE, OKa-
3a7IMCh CIUIIKOM [OPOTUMHU [Jisi OYeHb
MHOTHX TPUMEHEHUI, TTI03TOMY CO Bpe-
MEHEM BO3HUKJIU Uien 00beTUHUTH KOH-
cTpykTuBbl EBpomexaHuku ¢ Goiee mo-
CTYITHBIMU TEXHOJIOTUSIMU U3 CephI Tiep-
COHAJIBHBIX KOMITBIOTEPOB. 31eCh MOXHO
YIOMSIHYTh €BpOMeXaHW4YecKrue BapuaH-
ToI 1IMHBI [SA (AT96/ISA96 u np.) u, Ko-
HeuHo xe, muHbB PCI (CompactPCI,
Industrial PCI).

B ciyuae ¢ CompactPCI cranmapt EB-
POMEXaHUKH MPUIILIOCH TIOABEPTHYTh 10-
CTaTOYHO 3HAYUTENbHBIM WM3MEHEHUSIM,
WHTETPUPOBAB B HETO MOJIOXKEHMST ceMeli-
crBa ctanmaptoB IEEE 1101. B wactHOC-
™™, B CompactPCI BMecTo 110iiMOBBIX CO-
eIMHUTENIe} UCTIONb3YIOTCSI METPUIECKUe
C I1aTOM KOHTAKTOB 2 MM, UTO TIO3BOJISIET
B cucrteme 6U mmerh 1o 791 KoHTakTa
(puc. 4). Tyt Bo3HUKaET apyras mpooJe-
Ma: TaKue COeNMHUTETN TPEeOYIOT 3HAUU-
TEJIbHBIX YCUJINI TIPU COeANHEHUN U pa3-
MbIKaHUU. [l peteHust 3Toil mpooieMbl
MPUIIUIOCH OCHACTUTH MOAYJIU CTIeIIUATb-
HBIMU pydKamMu, OOecreynBaloInMu
OOMNBIION pBIYAT, a TOMEPEeYHbIE PeJb-

PYKTUBA 3TO HE U3MEHWIO —
TPpU JecsTKa JIET He CPOK JJIsT
XOpollei unen, OCOOEHHO
KOTZIa peub UIeT O KOHCTPYK-
187078

Kpome VME, CompactPCI u yxe ymo-
MsaHyThix AT96/ISA96 u IndustrialPCI,
CYyLIECTBYET LEJIbIi PSI APYTUX eBpOMeXa-
HUYECKUX cTaHnaptoB. Ho Tem He MeHee
OCHOBHAsI Macca 00OpyIOBaHUsI, BBIITYC-
kaemast B 19" KOHCTpyKTHBax, BCE elé
HCTIONB3YeT HECOBMECTUMBIE APYT C ApYy-
TOM YacTHO(UPMEHHBIE PEIICHMSI.

N mns VME, u nna CompactPCI mon-
JePKUBAIOIINE UX KOHCOPLIUYMBI TTPOU3-
BOJAUWTENIEHl TIPEMJIOXKUIN B TOCTeaHee
BpeMsI BApUAHTHI CTAHIAPTOB, TTO3BOJISTIO-
e SJIeKTPOHHBIM MOIYJISIM OOMEHU-
BaThcsl MeXay coboif mHdopMalmeit 1mo
OBICTPBIM KOMMYTHUPYEMBIM TIOCIEI0Ba-
TeJbHBIM KaHajliaM Ha ocHoBe Ethernet.
ITapTHepoM 000MX KOHCOPLIMYMOB B 00-
JlacTu 10pabOTKM KOHCTPYKTUBOB EBpo-
MEXaHUKU C YYETOM TpeOOBaHUIT HOBBIX
CTaH/IapTOB, B TOM YHUCJIe B 00JacTu pas-
paboTKM Kpocc-TuiaT, BBICTYHaeT dhupma
Schroff — eBpomeiickoe oTneieHrEe XOJI-
nuHra Pentair Enclosures, siBistionierocst
MUPOBBIM JIMAEPOM B 00J1acTU pa3padbot-
KU U TIOCTaBOK KOHCTPYKTUBOB EBpome-
XaHUKW W TIPUHAMJIEXKHOCTEH [UIsT HUX.
[MpumevarenbHO, YTO OCHOBATETb (UPMBI
lionrep Llpod ObLT TeM camMbIM 4eloOBe-
KOM, KOTOPBIH CTOSIT y UCTOKOB 19" cTan-
Japra, v BCce TpUALATh JIeT hrupMa OCTaeT-
CsI Ha CAaMBbIX TIEPEIOBbIX MO3ULIMSIX B 9TON
00J1acTy, TMOCTaBIsAs Kadbl, CyOOJOKH,
nepeaqHue TaHeNu AJisi MOAYJel, Kpocc-
MJIaThl, UCTOYHUKHU TMUTAHUSI U BCEBO3-

Puc. 5. Ycranoska mopgyna CompactPCI
C NOMOLYbIO CNeLnanbHON PYYKU
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Puc. 6. MepepHue navenu u Kopnyca mopynei

MOXHBIE TpUHaIIexxHocTH B 19" craH-
napte EBpomexanuku. I1pu 3TOM BaxkHO
OTMETHUTh, YTO, HECMOTPSI HA BHICOKOE Ka-
YeCTBO MPOAYKIIUU, LIEHBI, TIpe/IaraeMbie
(bupmoit, ocTalTCSI OAHMMM M3 CaMbIX
HU3KUX B OTPAC/IU; 3TO 00ECIeUunBaeTCs
KaK KPYIHOI CEpUITHOCTBIO TPOIYKIINH,
TaK U BBICOKOW CTENEeHbIO YHUGDUKAIIUU
KOHCTPYKIIMIA, 3aKJTabIBAeMOi Ha aTare
MPOEKTUPOBAHUSI.

CYBBNOKM

Cy00710K (MU KpeWT, KaK IPUBBIKIN
€ro Ha3bIBaTh JIIOAM, paboTaBIINe elle C
KAMAK) — 310, MOXHO CKa3aTb, LIEHT-
payibHasi 4acThb €BPOMEXaHUYECKUX KOH-
cTpykunii. UMeHHO B HETO BCTaBIISIIOTCS
MeYaTHbIe TUTAThI, UICTOYHUKYN TUTAHUS,
pa3UIHbIE JIEKTPOHHBIE MOMYJIN, KaK C
MepeqHell TTaHeNblo, TaK U 3aKPBIThIE, C
MEXaHU4YeCKOW WM 3JIeKTPOMAarHUTHOM
3aIATOM, a TakKe KapKachl JJIsT TUCKO-
BBIX yCTpOKCTB (puc. 6). 1 yxe cy0o00Ku
cobupaioTcs B TPUOOPHBIE KapKachl,
croiiku u mkadsl. Ha mpoTsokennu necsi-
TUJIETUI CylnecTBoBaHuUsI 19" cranmapra
OBLIO pa3pabOTaHO MHOXECTBO KOHCT-
pyKIuii CyOOJIIOKOB NJIsT pa3HBIX YCIOBUI
npuMeHeHus. B ogHoMm cimydae TpeGoBa-
JJacb MUHHUMAJIbHAsI CTOMMOCTB, B JIPY-
TOM — YCTaHOBKA MaKCUMAaJIbHO BO3ZMOX-
HOTO YMCJIa PA3TUIHBIX MPUHAIIIEKHOC-
Teil, B TPETheM — MaKCUMaJIbHas TIPOY-
HOCTbh KOHCTPYKIIMH IS UICTIONBb30BAHUS
Ha TIOIBIDKHBIX OOBEKTaX, a B YETBep-
TOM — o0ecTieuyeHre BBICOKOW CTeTieHU
3JIEKTPOMArHUTHOMU 3aIlUTHI.

[IpoGsiema ObL1a B OAHOM: BCE 9TU KOH-
CTPYKIIMM, HECMOTPSI Ha COOTBETCTBUE
OIHOMY W TOMY XK€ CTaHAapTy, ObUIM He-
COBMECTHUMBI IPYT C APYTOM IT0 KOHCTPYK-
TUBHBIM 3JIeMeHTaM. B pe3ynbrate pe3ko
BO3pacTajia HOMEHKJIATypa IMOKYITHBIX 13-
e, TPYIHO OBbLTO ONTHUMU3UPOBATH
CKJIJICKVE 3arachl Ha MMPOU3BOJCTBE, YII-
JIMHSUTMCH CPOKU pa3paboTku. Taxske cie-
yeT OTMETUThb, YTO TIOCKOJIbKY KOHCT-
PYKTUBBI IS Pa3HbIX MoAMMUKAIIMi
cy0010KOB ObLIU pa3HBIMU, TO U TTOJTHBIN

KOMTIUIEKC CepTU(MOUKAIMOHHBIX WCITBITA-
HU 15T KaXKI0TO U3 HUX HAJ0 ObLIO TTPO-
BOIUTH OTHenbHO. KoHeuHo, 3TH mpobiie-
MBI MOXHO OBIIO PELTUTh, UCTIONB3YS TSI
BcexX MOMM(MDUKAIINI pe3yabTaThl UCITBITA-
HUI CaMOW CJIOXKHOW U3 HUX, HO, BO-TIEP-
BBIX, 9TO HE Bcerga ObUIO BO3MOXHO, a
BO-BTOPBIX, 3aMETHO YBEJIMUMUBAJIO CTOU-
MOCTb.

Pemenne Bcex 3TMX mpobieM dupma
Schroff Hammta Bo BTOpOI TTOJOBUHE
1990-x romoB, TIpe;IOXKUB HOBOE CeMeli-
ctBo cyoomokoB Europac PRO. D10 co-
BPEMEHHBI  MOAYJbHBIK  CyOOJIOK,
TIPUTOHBIN IS CaMBIX Pa3HOOOPa3HBIX
MPUIOXKEHUN W COOTBETCTBYIOLINI BCEM
TpeboBaHUSIM cTaHaapToB (puc. 7). [nas-
HOIt OCOOEHHOCTBIO CyOOJI0Ka SIBIISIETCS
€ro TpPaKTUYeCKu abCONIOTHAs YHUBEP-
CaJTbHOCTb.

Ve roBOpUIIOCh, YTO OCHOBOW Hecy-
el KOHCTPYKIUU CyOOTOKOB SIBISIIOTCS
nBe OOKOBBIE MTAHETN 1 MUHUMYM UYeThIPe
TOTePEeYHBIX Hecyux penbca. Cyo0moku
Europac PRO umeror Tpu Tuia 60KOBBIX
maHeneit: L (Light — oOmerdeHHBbIN),
F (Flexible — momynbhbiif) 1 H (Heavy
Duty — mnosbimeHHoi#t npoyHoctr). K
HUM TIpeNjIaratoTcsl pa3iuyHble BapuaH-
THl TEPEeJHUX U 3aTHUX TOTMEPEYHBIX
peNbCcoB, KOTOPbIE MOXHO pa3ieiuTh Ha
IBa Kjacca (00JIeTYeHHbIE U YCUTIEHHBIE),
MMEIOIINX OHO WUJIU JABa KPETIeXKHBIX OT-
BEPCTUSI, TIPUYEM TOTIEPEUHBI PETbC C
IUTMHHOU KPOMKOI 17151 COBPEMEHHBIX PY-
YeK TOCTABIISIETCSI TOJBKO B YCHJICHHOM
BapuaHTe, TMOCKOJbKY Ha TaKOUl pebc
MPU yYCTAHOBKE W W3BICYEHUU MOMYJeit
NEWCTBYIOT OYEeHb OOJIbIINE HArpy3KU.
Pa3 yx peusb 3a1uia o momepevHbIX pelib-
cax, cliefyeT oOpaTUTh BHUMaHUE Ha He-
CKOJIbKO BaXKHBIX MOMEHTOB. Bo-11epBbIX,
BCE KOHTAKTHBIE TOBEPXHOCTU PENbCOB
UMEIOT TPOBOJSIIIEE TTOKPBITUE, UTO He-
00xonuMo IS Lieseil 3a3emiieHus, odec-
MeYeHUsT JEKTPOMATHUTHOIN COBMECTHU-
MOCTH U CHSTHSI DJIEKTPOCTATUIECKOTO
paspsina. Bo-BTOphIX, Bce pebCchl UMEIOT
MPOMapKUPOBAHHBIE MOCAAOYHbBIE MecTa

Puc. 7. Cy66nok Europac PRO

JUTSI HATIPaBJSIIONIUX, TIPUYeM TIpU ycTa-
HOBKE CTaHAapTHO HAIMPaBJSIIONIE STOT
HOMep OyIeT BUIEH B CIIEUATBHO TIPEay-
CMOTPEHHOM OKOIIKE, YTO YIMPOIIAET
cbopky cuctembl. O06yeryaoT cOOpPKy U
MPETyCMOTPeHHbIE B OOKOBBIX TMaHENSIX
clielnaabHble BBIIABKU, (DUKCHUpYIOIIne
TOJIOXKEeHUE MOTEePEeYHOTO penbca
(puc. 8); KpoMe TOTO, 3TU BBIIABKM TIpe-
JOXPAHSIOT TTOTIEPEYHBIE PEThCHI C OMHOU
TOYKOI KpErIeHUsI OT BO3MOXHOTO TPO-
BOpAYMBaHUSI.

Hy u yem aT10T HabOp pa3HbIX OOKOBUH
U TIOTIEPEYHBIX PEbCOB OTINYAETCS OT
MHOeCTBa Pa3IMYHbIX MOJIeJeil cyoo0-
KOB? A TeM, UTO BCE 3T KOMIIOHEHTHI
MOJTHOCTBIO B3auMozaMeHsembl! Komou-
HUPYS WX B PA3IUYHBIX COUETAHUSIX, UC-
MOJIb3ysl eAVHble TPUHAIICXKHOCTU U
Kpernex, MOXHO MOJIyYuTh Cy00JI0KH, 00-
JIafalolIue CaMbIMU Pa3HBIMU TOTPEOU-
TeIbCKUMU cBolicTBamu. Hampumep, uc-
MoJIb3ysl MaHenu tuna L u obieryeHHbIe
peNbChl, MOXHO TIOMYYUTh MPOCTOIA Cy0-
0JIOK MUHUMAJIbHOI CTOMMOCTH, a TIpU-
MeHsisl maHenu tuna H u ycuneHHble mo-
TepevyHble PENbChl, BBl TMOJYYUTE CyO-
OJIOK, KOTOPBI YIOBJIETBOPSIET CaMbIM
JKECTKUM TPeOOBaHUSAM MOOWJIBHBIX U OT-
BETCTBEHHBIX TMPUMEHEHWH, UYTO TION-
TBEPKACHO pe3yIbTaTaMU UCIIBITAHUI Ha
CEICMOCTOMKOCTh U Ha COOTBETCTBUE
CTaH/AapTaM HEMELIKUX JKeJIe3HBIX JOPOL.

BaxHo Takke OTMETUTb, UTO BCE ITU
Ccy00JI0KM MO3BOJISIIOT JIETKO MHTETPUpPO-
BaTh CPEACTBA JIEKTPOMATrHUTHOMW 3alllu-
ThI, HE 3aMEHsIsI HUKAKUX YK€ YCTAaHOB-

Puc. 8. KpenneHune nonepeyHoro penbca

K 60KOBOW NaHenu
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Puc. 9. IneMeHTbI 3N1EKTPOMarHUTHOI 3aLUTbI
cy66n0K0B

JICHHBIX 3JIEMEHTOB KOHCTPYKUWUU, —
HYXHO MPOCTO YCTAHOBUTb JOIMOJHU-
TeNbHBIE AeTanu (puc. 9) mpu HeoOXomm-
MOCTH. DTO TIO3BOJISIET, Hampumep, Ha
3Tare MakeTUPOBAaHUSI HE TPATUTb CPell-
CTBa Ha JAHHBIC JETAJIA, 4 YCTAHOBUTD UX
10 OKOHYaHUU pa3pabOTKU, €CIU PE3yJib-
TaThl UCTIBITAHUS YKAXYT Ha TaKylo HEOO0-
xoauMocTb. Kpome Toro, mpemjiaraemsbie
MOJYJIBHBIE CPEJICTBA 31EKTPOMArHUTHOMN
3alllUThl, BKJIIOYAWOIIME B ceOs OrpaHu-
YEHHYK0 HOMEHKJIATYpy 3KPaHOB U KOH-
TaKTHBIX MPYXUH, KpaliHE TEXHOJIOTUYHbI
u Henoporu. [1pu atom oGecriedynBaemast
MMM 3alIUTa OYeHb 2(DPEKTUBHA U T103-
BOJISIET, HalpUMep, rapaHTUPOBATH MOJI-
HYIO 3JIEKTPOMArHUTHYIO 3a1LUUTY Cy0010-
Ka C TOPU3OHTAIbHBIM PACIOI0XEHUEM
MoJyJiel (a 3TO TOpa3io TSXKeJee, YeM 3a-
LIMATUTB CyOOJIOK CO CTAHAAPTHBIM PACO-
JIOXKEHUEM MOMYJIE) B IMANa30He 4acTOT
ot 30 mo 1000 MIix (puc. 10).

KoHeyHO, He BO BCeX MPUIOXKEHUSX
HyXXHa 2JICKTPOMATHUTHAsl 3alluTa WU
BBICOKAsT MeXaHMYecKast MPOYHOCTb. 3aTO
BCeraa HeoOXOOUMMO YCTAHOBUTH B CyO-
0JIOK TOT WJIM MHOM HAaOOp MoyJieit u me-
YATHBIX IUIAT — a MHaye 3a4eM BOoOILe
HYyXeH cy0010K? [1pr 5TOM KOHCTPYKIINS
MOJYJIEN MOXET ObITh caMOii pa3IuyHON
(puc. 6), ¥ 17151 UX ONITUMAJIBHO# YCTAHOB-
KU, a TAKXKE B COOTBETCTBUU C TPEOOBAHU-
SIMUA PA3JIMYHbIX CTAHAAPTOB, B YACTHOC-
™™, IEEE 1101, HeoOXoauMbl pa3InuHbIC
TUTBl HAMTPABJISIIOLINX, U BCE OHU €CTh B
HomeHkiatype Europac PRO (puc. 11), B
TOM YUCJIE CO CPEACTBAMU MEXaHUUECKO-
ro KOIMPOBAHUS PACTIONOXEHUS MOIYJS
B Ccy00JIOKE WIM [UISl YCTAaHOBKM CHELU-
aJTbHBIX MCTOYHUKOB muTanus Com-
pactPCI. Mcrnonbs3oBaHue Takoii HampaB-
JISIIOLIENA COBMECTHO CO CIIELMAJIbHOM
PYYKOIi MO3BOJISIET MPUMEHUTH MUKPOTIE-
peKJIoyaTesib, KOTOPbiii Obl BbIPAOATHIBAII
CUTHAJ /151 3JIEKTPOHHOM CXEMBbI Ha TUIa-
Te 00 OTKPBITOM 3allesiKe Ha pyykKe, YTO
HEOOXOIUMO JUJISI CUCTEM C BO3MOXHOC-
ThIO «TOpstyeii» 3ameHbl (puc. 12). Ilpu

Puc. 10.
3aWMTOM M FOPU3OHTANbHLIM PacnoNioXKeHneM
mopynen

Cy66n0K C 3NEKTPOMArHUTHOM

HEOOXOIMMOCTH HATpPaBISIIONINE, KpoMe
IITATHBIX 3alIeJO0K, MOTYT KpPEeTUThCS
BUHTAMM W CHAOXATbCsl CIENMATbHBIMU
KOHTAKTHBIMY TIPY>KWHAMU TSI CHATUS C
IJIaT 3JeKTpocTaTnieckoro 3apsina. [lo-
CTaBIISIIOTCS TakKKe (PUKCATOPBI U PYYKU
IUIST TIEYATHBIX TUIAT, YCTAHABIMBAEMBIX
0e3 mepenHeit mnaHenu. KoHcTpyKuus
9TUX py4YeK IMO3BOJISIET 3aKPbIBATh TaKue
MeJyaTHble TIIaThl TPYNIOBOU TiepemaHeit
TaHeJIbIo.

IIpenycmorpensr B Europac PRO u
NIPyTUe CPEACTBa IS ONITUMATBHOM KOM-
MOHOBKM cyb00Ka. Hanpumep, cymect-
BYIOT HaKJIagHble (IaHIBl TSI MOHTaXKa
cy0010Ka B MTaHe b WIN CTIeIIUaIbHbBIE CO-

Puc. 11. BapuaHTbl HanpaBasaOWUX ANA NNAT U
mopynen

eAVHUTENbHbIE TUTAHKU [T XKECTKOTO CO-
enrHeHus AByx cyo0sokoB. [IpemycMmot-
peHBl pa3nIuyHbIe TepeJHUe, BEpXHUE,
HIDKHYME U 3aJHUE KPBIIIKUA, WMEIoIIne
WCTIONTHEHUS U IS TIPOCTOM MexaHudec-
KOW 3alIUThl Cy00sI0Ka, U 151 oOecrieue-
HUSI €ro SJIEKTPOMArHUTHOW 3alWTHI.
BosMoxxHOCTBL mpeBpalleHusi cyoooka B
HACTOJIbHBIN KOPITyC TPUBIEKATEIHHOTO
nu3aitHa 0e3 BHECEHMsI KaKUX-JIMOo u3-
MEHEHHI B CyOOJIOK NOIyCKAalOT KOHCT-
pykTuBHI cepuu Projet (puc. 13). D10 oco-
OEHHO BaXXHO B TPWJIOXEHUSX, Tpedy-
IOIIUX CePTUGMUKALIUYA TOTOBOTO U3MIENIHS:
TIOCKOJIbKY B yXe cepTU(hUIIMPOBAHHBIN
Ccy00JI0K HEe BHOCUTCSI HUKAKUX U3MEHe-
HUI, TO TIOBTOpHAsI cepTUhUKALUS WU
WUCTIBITAHUST TIOJYYEHHOW HACTOJbHOM
BEpPCUU U3IEUs He TpebytoTcs!
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Puc. 12. MepepHune py4yku ana cucrem

CompactPCI

ToBopsi O KOMIIOHOBKE Cy00sI0Ka, HeE-
00xonuMo OoJiee MogpoOHO OCTAHOBUTH-
cs Ha 3aHUX pesibcax. DTU PeNIbChl, TaK
Ke KaK ¥ IepeIHre, MOTYT KPEITUThCS O~
HUM WIM ABYMSI BUHTAMHU C KaXKIOU CTO-
POHBI, HO OTJIMYAIOTCS CITOCOOAMM Kperl-
JICHUST K HUM KPOCC-IUIAThl U COeTMHUTE-
seit. Kpocc-1utata MOXET KpenmuThes K
3aIHUM peJIbcaM HEIOCPEICTBEHHO WU
yepe3 MBOJSLMOHHYIO TPOKIAIKY TOJ-
muHOM 3 MM. B mpuioxeHmsix 6e3 mc-
MMOJIb30BaHUS KPOCC-TUIATHI, KOTIa MOMIY-
JIM BCTaBJIIOTCSI HEIIOCPEICTBEHHO B CO-
eIMHUTEIN, OObeAMHEHHBIC APYT C ApPYy-
rOM OOBEMHBIM MOHTaXXOM, HEOOXOIUM
3aIHUI pesibC ¢ Z-00pa3HbIM 3JIEMEHTOM
00 creraabHble Z-pelibChl U KPeTl-

Puc. 13. Kopnyc Projet: npeBpawiexue

cy6650Ka B HACTONbHbIA KOpAYC

JIEHUSI K TIOTIEPEYHBIM PesbcaM TEPBBIX
NIBYX TUTIOB (puc. 14).

B cucremax BbicoToil 6U wacto wuc-
TTOJIb3YETCST IIEHTPAIBHBIN peibe, obecrie-
YUBAIOIINI JOTIOTHUTEbHYIO MEXaHU4e-
CKYIO OTIOPY JIJIST KPOCC-TUIAT Y COeTUHU-
TeJIe U UMEIIIN, KaK U TMOINEePEYHbIN
penbe, TPY BO3MOXKHBIX BapUaHTa UCTION-
HeHus. OnHako B cuctemax CompactPClI
n VME64X nprMeHeHMe LIEHTPAILHOIO
penbca HEBO3MOXKHO, TaK Kak oba CTaH-
nmapra mjist wiaT Beicotoir 6U nomyckaioT
HCTIONB30BAHUE HA €T0 MECTe NOTIOTHU-
TEJIbHOTO COEAMHUTENSI. DTO MOXKET CO-
3MaBaTh OTpeNeIeHHbIE TTPOOIEeMbl 13-3a

Puc. 14. Tunbl KpenneHua Kpocc-nnat n

coeauHuTeNnei K 3agHUM nonepeyHbiM penbcam

TOTO, UTO YCUJIVSI TIPY YCTAHOBKE W U3BJIE-
YEHUH TUTAT JOCTATOYHO BEJIUKHU U KPOCC-
miaTa MoxeT aedopMupoBartbes. st pe-
IIeHusT 3Toil mpobiieMbl ¢upma Schroff
TIPEeNJIOXKWIA CIielnaTbHbIe JTUThIE pedpa
JKECTKOCTH, KOTOPBIE KPETISITCST K KPOcC-
1iaTe B MecCTax e€ COeNMHEHUS C ToTe-
pPEYHBIMU peNTbCcaMU, a TAaKKe B IBYX TOU-
Kax B cepeauHe Tuiathl (puc. 15). BaxHo,
YTO Takue pedpa He TOJbKO YyCTaHABIMBA-
I0TCSI Ha KPOCC-TIIAThI, MPOU3BOANMBIE
Schroff, HO 1 TTOCTaBNSIOTCST OTAETHHO U
MOTYT WCTIOJB30BaThCSI B COOCTBEHHBIX
pa3paboTKax 3akazduKa.

[MpenycMoTpeHbl B HOMEHKIAType
Europac PRO wu Takue simeMeHTHI, Kak
pa3menuTenbHbie W OIMOPHBIE TMaHEeNIH,
TPENCTABIISIONINE COOOM IACCH TSI MOH-
Taxa TSKEJbIX HeCTAaHTAPTHBIX DJIeMEH-
TOB B cy00JI0Ke, Harpumep TpaHchopma-
TopoB. CiieayeT OTMETUTh, YTO BOTIPOCHI
obecrieueHusI B Cilydyae HEOOXOAMMOCTHU
BBICOKOU MEXaHUUECKOU MPOYHOCTU CY0O-
0JJOKOB mpopaboTaHbl IS CyOOJI0KOB
Europac PRO npocro BenmmkomenHo. st
YCTAaHOBKM CEMICMOCTOMKMX U MOOMIIBHBIX
BapuaHTOB cy00s0koB Europac PRO B
COOTBETCTBYIOIIME CTOMKU (MX Schroff
npou3BoauT Ha 6a3e mkapoB PROLINE)
VMEIOTCS BBIIBIDKHBIE HAMPABIISIONINE,
KeCTKO (uKcupylolme Bech CyO00I0K B
mwkady ¥ TpeaoTBpallaime BUOpaum
€ro 3aJHeil yacT, KoTopasi B OObIYHOM
WCTIONTHEHNHU OblTa ObI 3aKperyieHa KOH-
conbHO. [lpemycMOTpeHBl Takxke CIeln-
aJbHbIE BBITIOJTHEHHbBIE U3 AIIOMUHUEBO-
ro TpoduiIsi HaTIpaBISIONINE IS 0CO00
TSDKEJBIX TTeYAaTHBIX IJIaT U MOAYJIei, yc-
TaHAaBJIMBAaEMbIX B CyOOJIOK.

[Mponmonxast pacckas o MPUHAMIEKHOC-
TSIX, BEPHEMCS K KOMIUIEKTY HJIsI TOPH-
30HTAJILHOTO MOHTaXa TuiaT BbicoToi 6U
B cyo6ioku Beicotoit 3U u 4U, obecre-
YUBAIOIIEMY BO3MOXHOCTh 2JIEKTpOMar-
HUTHOI 3a1IUTHI cyoosoka (puc. 10). ITo-
CTaBJISIETCST KOMIUIEKT U JJIST PEIIeHUST 00-
paTHOW 3agayM — YCTAaHOBKHU B Cy0OJIOK
6U rmiar Beicotoir 3U. Takoe pelieHue
JOCTAaTOYHO TMOMYyJISIPHO B CHUCTEMax ¢
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Puc. 15. Kpocc-nnata VME64X ¢ nutbimu
péopamu meécTkocTyn (BUA c3aan)

wrHot VME u Takxke MOXeT Tpume-
HaThcs B cuctemax CompactPCI mipu nc-
TTOJIb30BAHUH TTPOIIECCOPHBIX TIJIAT BBICO-
toit 6U ¢ momymstmu YCO Boicoroit 3U.
Nwmerorcs cnenmanbHble PelbChl M Ha-
TIPaBJISIONINE [IJIST yCTAHOBKY TUIAT BBOJIA-
BBIBOJIA C 3aJHEN CTOPOHBI. [IJIsT BceX aThX
WCTIOJTHEHWI TIPeTyCMOTPEHBI CPencTBa
3JIEKTPOMArHUTHOM 3alllUTBI, U 3TO He
CJIyyaiiHO, TaK KaK B COBPEMEHHBIX CHUC-
TeMaX, OCHAIIEHHBIX TUTATepPIIOBBIMU
MpoIeccopaMu U BBICOKOCKOPOCTHBIMU
KaHaJIaMU CBSI3U, O0ecTiedyeHre SIeKTPO-
MAarHUTHOUW COBMECTUMOCTU 00OpyHIOBa-
HUSI CTAHOBUTCST Bce OoJiee 1 Oosiee 3Ha-
YUMBIM [JaXe B COBEPIIEHHO YTWINTAp-
HbIX 3amadax. [1oaToMy mpekpacHO Tpo-
pabotaHHble B cyb60sokax Europac PRO
enié Ha dTare MPOeKTUPOBAHUS BOMTPOCH
obecrieueHnsT AJeKTPOMAarHUTHOTO dKpa-
HUPOBAHUS, 3a36MJICHUSI U CHSITHS DJIeK-
TPOCTATUYECKOTO pas3psiia ¢ yCTaHABIM-
BaeMbIX MOJIYJIEH SIBJISIIOTCSI OMHUM U3 OC-
HOBHBIX TPEUMYIIECTB MaHHBIX KOHCT-
PYKTUBOB HapsiLy C OTPOMHON HOMEHKITa-
TYpoOil pa3sHOOOPA3HBIX TMPUHALIEKHOC-
Tel, Y3KO HOMEHKJIATypOU KPEMEXHBIX
U3IEeNNii, YHUBEPCATbHOCTBIO U HU3KOM
CTOMMOCTBIO.

Kpocc-nnAtbl

Yike ynmoMuHanoch, 4to Schroff mpous-
BOJIAT XOPOIIIKE U HEMOPOTHE Kpocc-Tuia-
ThI, B TOM YHCJIE 3aKa3HbIe U IS HOBEii-
IMX IIWHHBIX CTaHmapToB. Hampuwmep,
KaK TOJIbKO B OoJiee NI MeHee 3aKOHUEH-
HOM BHze ObLTM ODOPMIICHBI CIieHU(pU-
kaunu PICMG 3.0 (Advanced TCA), co-
OTBETCTBYIOIINE TOTOBbIE MPEITOXKEHUS
HEeMEeIJIEHHO TIOSIBIJINCh B TIPOTpaMMme
TTOCTaBOK 3TOI (DUPMBI.

[TomMuMo TONTHOW  HOMEHKJIATYPHI
crangapTHeix miat VME, VME64X u
CompactPCI pa3HbIX THIIOpa3MepoB,
ecTb y dupmel Schroff u ompeneneHHbIe
«U3IOMUHKN». Kpome yxke ommcaHHBIX
pebep KeCcTKOCTH, 3TO, HATIPUMEP, IIUHBI

MUTAaHUs B BEPXHENM M HMWXHEHN 4YacTsx
kpocc-miaT VME64X, mpeaHasHaueHHbIE
IUTST pacTipeieNIeHUsT BCeX MUTAIONINX TT0-
TEHIINAJIOB 110 Kpocc-Tutate 0e3 Harpy3Ku
BHYTPEHHMX TMeYaTHBIX JTUHUM (puc. 15).

BaxHoii ocobeHHocTbio wiatr VME
¢upmbl Schroff aBisieTcst HaTUUMe GyHK-
LMY 2JIEKTPOHHOTO TIepeorpeeieHus
Mopsiika CIemOBaHUS 3ampoca Mo IIMHE
(EDC). O6bI9HO MpeaycMOTPEHO ABa Ba-
pUaHTa perIeHusT TOU TPOOJIEMBL: «pyd-
Hoe» mepeonpeneneHue (MDC), xorma
MOPSIIOK CIIEIOBAaHMS 3arpoca 1o IIMHE
Ha3HAvaeTCs TMepPeMblUYKaMU, KOTOpbIe
MPOTIYCKAIOT TOT CUTHAJI 110 TIINHE Yepe3
HEWCTIOTb3YeMble CJIOThI, M «aBTOMAaTHyie-
ckoe» mepeonpenenenue (ADC), xorma
HCTIONB3YeTCsT OoJiee MOPOTOil COeqUHU-
TeJb CIIeNUaTbHOM KOHCTpyKInu. B 060-
WX CIyJasX Ha IIWHY YCTaHABIMBAIOTCS
MTaCCUBHBIE COTJIACYIOIINE JJIEMEHTHI, B
KavyecTBe KOTOPBIX, KcTath, Schroff mc-
MOJIb3YeT KepaMUIeCKIe U3IETVST IS TI0-
BEpXHOCTHOTO MOHTaxa. B ciyudae ke
SJIEKTPOHHOTO TIEpeoTIpeieIeHusT dTa
(GyHKIIMS BBITIOTHSIETCS CIeUATbHON
MUKPOCXEMOI1, UTO YBEIUINBAET HAEXK-
HOCTb M OBICTPOJEICTBIE, a TAKXKE CHU-
JKaeT 2HEePTONnoTpedIeHre, yMEeHbIaeT
HCKaXeHre (POHTOB UMITYTHCOB U BEPO-
SITHOCTD OLTMOOYHBIX MOIKITIOYEHU.

Ectp mHTEpecHble OCOOEHHOCTH U Y
miat CompactPCl  ¢upmbr  Schroff.
[Mpexne Bcero mupuHa 3TUX TIAT TOYHO
KpaTHa 1mmpuHe ciora — 20,32 MMm. D10
CTAHOBUTCS OCOOEHHO BaXXKHBIM, KOTaa
HaJ0 MUMETh B cuUcTeMe OoJiee JOIMyCTU-
MbIX 7 1aT. B aTOoM ciiydae nBe Kpocc-
MJIaThl YCTAaHABIWBAIOTCSI BCTHIK M 00Be-
NUHSIOTCSI KOMMAKTHBIM ME30HUHHBIM
monynem Mocta PCI-PCI, no3Bonsia tem
caMbIM pACUIUPUTh CHUCTEMY elle Ha
7 cnoTOB.

TTomo6HBIM 00pa3om pernaeT Schroff u
npoGieMy IOIBO/Ia MUTAHUSI B CHCTEMax
CompactPCI. [leno B ToM, 4TO cTaHIap-
TOB Ha COENUHUTETN MCTOYHUKOB TMHUTA-
Hus st CompactPCl emie 6ospire, yem
BApMAHTOB Ha3HAUYEHUsI KOHTAKTOB Ha
coenuHutensix P3, P4 u P5. Bonbiryro ux
HOMEHKJIATypy TPOU3BOAUT U dupma
Schroff. IToaTomy ¢ 3amHeil CTOPOHBI
KpOCC-TUTaThl TPETYyCMOTPEH CIelUalb-
HBII COeTUHUTENb MO ME3OHUHHYIO TUTa-
Ty TUTAHUSI, KOTOpas MOTMOJTHUTEIbHO
Kpenmurcsi K Kpocc-TijlaTeé BUHTaMU
(puc. 16). 11 KaXaoro TUIa UCTOYHUKA
MUTAHUSI €CTh COOTBETCTBYIOIIAsl Tepe-
XOMIHasl TIaTa, a CPAaBHUTENBHO HOpOTast
Kpocc-TiiaTa octaeTcss HeusmMeHHou. [lo-
TOJTHUTETbHO HAa ME30HUHHON TjIaTe M-
TaHUS TPEAYCMOTPEHBI COSTUHUTEN TTH-

Puc. 16. Kpocc-nnara CompactPCI
C ME@30HMHHOI NNATON NUTaHUA

TaHUS JUIS TUCKOBBIX HAKOMUTEJICH, YTO
pelraer eiie OJHY PacHpoOCTPaHEHHYIO
npo6semy cucreM CompactPCI.

NMPUBOPHLIE KOPNYCA

YT0 Takoe mpuOOpHBIN KOPIYC B Mep-
BOM TIpUOMIKeHNU? DTO 3aKPHITHIN Cy0-
0J10K. MBICITb OUeBUIHAST, HO HA TIPAKTH-
Ke 70 HelIaBHEeTOo BPeMEeHHW Bce Mpuodop-
HBbIE KOpITyca Ha DPBIHKE TMPeICTaBIsIIN
co00il OpUTWHATBHBIE KOHCTPYKIIUHU C
HECOBMECTUMBIMU C CyOOJIOKaMU TIpU-
HajurexkHocTsiMu. CylliecTBOBaIN, KOHEU-
HO, U3SIIIIHBIE PEIICHUS TUTIA YK€ YTIOMU-
Hasuerocs Projet (puc. 13), Ho cdepa ux
MpUMEHeHMsT ObUla JIajeko He YHUBEp-
CAJIbHOM.

Ho ¢upma Schroff Hamna pemenue n
9Toi 3amauu. Eit ymanoch co3nmatbh mpu-
OOpHBIN KOpITyc, B KapKace KOTOPOTO
TOJILKO OOKOBasi TIaHEeIb UMeeT UyTh OT-
JIMIHYIO OT Kapkaca cy00I0Ka KOHCTPYK-
muto (puc. 17). Bce ocTanbHbIe neTanu —
9TO CTAHNAPTHBIE 2JIEMEHTHI CyOOIO0KOB
Europac PRO. Takue mpuGopHbIe KOpITy-
ca HasbiBatoTcs Ratiopac PRO.

KoncTpykimst 3Tux mpuOOPHBIX KOp-
ITyCOB AOCTAaTOYHO TipocTa. K yxe ymoms-
HYTOMY KapKacy cy00JIoKa KpersTcst Ha-

Puc. 17. Kapkac Ratiopac PRO
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Puc. 18. isa BapuaHTa MCNONHEHUA

npu6opHbix kopnycos Ratiopac PRO

pYXHbIE TIaHETW (KPBIIIKN), KOTOPbIE U
dbopmupyroT npubopHEIl Kopryc. 3mech
BO3MOXHBI 2 BapraHTa (puc. 18).

[lepBbIit BapuaHT TpeAronIaraeT Takoe
WCTIOTHEHUE KPBIIIeK, TP KOTOPOM OHU
IJIOTHO OOJIETal0T KOPITYC, COXPAHSISI Ta-
0apuUTHl TTOJy9aeMOro MPUOOPHOTO KOP-
ITyca TOYHO COOTBETCTBYIOIIUMHU Pa3Mepy
cy061oka, Hanpumep 3U win 6U. Takoii
BapuaHT HamboJsee ynoOeH B crcTeMax C
HEHATPSTKEHHBIM TETITIOBBIM PEXIMOM.

B ciywae xorma TpebOyercs: obecrieue-
HME 0TBOJIA OOJIBIIIOTO KOJIMIEeCTBA TEeIa,
HCTIONB3YeTCsl APYroil Habop KPBIIIeK,
KOTOPBIN KPEMUTCS Ha TOT Xe KapKac 1
obpasyeT HUIIM BbIcoTOM 10 1/,U cBepxy
U cHU3y cy6010Ka. Hutm ciryxar aist on-
TUMU3AIUN BO3MYIIHOTO TIOTOKA B KOpP-
Iyce, CIOCOOCTBYS €r0 €CTeCTBEHHOMY
TOKY CTIIEpeIN ¥ CHU3Y BBEPX U Ha3al, YTO
yYIOOHO U TIPU YCTAHOBKE HA CTOJ, U TPU

Puc. 19. Tunbl nepeaHunx navues ans
Ratiopac PRO

MOHTaxe B CTOiKy. Takoll BapuaHT KOp-
myca Has3biBaeTcs Ratiopac PRO-air, u ero
HapyXHbI rabaput Bcerga poBHo Ha 1U
0oJibllIe BBICOTBI BHYTPEHHEIO MOHTaX-
HOTO MpOoCTpaHCTBa. BaxXHO OTMETUTD,
YTO BEHTWJISILMOHHBIE OTBEPCTUS B 3TOM
Kopryce UMeT (GopMy MYEIUHBIX COT,
YTO, COTJIACHO MOCJIEAHUM UCCIIeIOBAHU-
SIM, JIy4llle, C TOYKW 3PEHUs JIeKTpOoMar-
HUTHOI COBMECTUMOCTH.

ITonnast coBMmectumocTh ¢ Europac
PRO ma€tr BO3MOXHOCTH HCIOJB30BaTh
BMecTe C TpUOOPHBIMU KOpIycamu

Puc. 20. NpubopHsbiit Kopnyc Ratiopac PRO
B UCNOJIHEHUM «6aLIHAY» ANA KOMNOHOBKM
MUKPOMPOLECCOPHbIX CUCTEM

Ratiopac PRO abGcomoTHO Bce mpuHAam-
JIEXKHOCTU JAHHOTO cy00Ji0Ka 0€3 UCKITIO-
YEHUsI, YTO TIO3BOJISIET TIPU HEOOXOINMO-
CTU JIETKO TIPEBPATUTh CUCTEMY OO0
KOHCTPYKTUBHOM CJIOXHOCTU, TIEPBOHA-
YajibHO pa3pabOTaHHYIO B KauecTBe CyO-
0710Ka, B IpuOOpHBIN Kopryc. B 3aBucu-
MOCTH OT UCTIOJIb3yeMOTO THUTIA TIEPETHUX
¢aHIeB 3TOT MPUOOPHBIN KOPITYC MOX-
HO MOHTUPOBATh B CTOIKY, NCIIOIb30BATh
B Ka4eCTBE HACTOJIBHOTO WY TIEPEHOCHO-
ro Kopmyca (puc. 19). 1151 KOMIOHOBKMI
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Puc. 21. CneymanbHble HOXKMN ANA

Ratiopac PRO no3BonstoT yctaHaBnuBatb
Kopnyca 3TaepKomn

MUKPOTIPOIIECCOPHBIX cucTeM Ratiopac
PRO MoxeT Takke TIOCTaBISIThCS B BapU-
aHTe «OammHs» (puc. 20).

Koneuno, pasnmuuus B cepax mpume-
HEeHMSsT Cy0OJIOKOB U MPUOOPHBIX KOPIY-
COB TOTpeboBaiuM pa3pabOTKU st
Ratiopac PRO, kpome KphIieK, 1 HEKO-
TOPBIX APYTUX CHEIU(UIECKUX MPUHAT-
JIeXXHOCTel. DTO, B YAaCTHOCTH, Pa3IUi-
Hble HOXKU JIJIsT YCTAHOBKM KOPITYCOB Ha
CTOJI, B TOM YMCJIe 3Taxepkoil (puc. 21).
DTOo U criennanbHble 0apbepbl U PUITBTPHI
IUTST OpTaHW3alMM ONTUMATBHOTO TOKa
BO3Iyxa BHYTpH KopiycoB Ratiopac PRO-
air. [pemararorcs Takxe AepxKaTenu IJist

KperuieH!sT Kabeseil mUTaHusl Ha 3amHeit
maHenu Kopiyca. Bo MHOrmx ciydasx
OKaXXyTCsl TIOJIE3HBIMU U JEeKOPAaTHUBHbBIE
LIBETHBIE HAKJIAIKW IS TIPUNAHUS KOP-
ITyCY UHAVMBUIYAJTbHBIX YePT Nu3aitHa nin
TTOCTaBIISIEMbIE TIO 3aTIPOCY 3aHUE TaHe-
JIA C YCTAaHOBJIEHHBIMU PO3ETKAMU U BEH-
TUJISITOpPAMU TIUTAHUS, & TaKXKe PSII Y-
TYX TIOJIE3HBIX JIJIST IPUOOPHBIX KOPITYCOB
BCIIOMOTATETbHBIX 2JIEMEHTOB.

W cHoBa cremyer cKa3aTb HECKOJIBKO
CJI0B 00 3JIEKTPOMATHUTHOM 3aIlIUTe KOP-
mycoB Ratiopac PRO. IlockonbKy 5TO
dakTuuecku 3aKpHITHIIE CyOOTOK, TO €ro
0a3oBasi 2JIEKTPOMArHWTHAs 3alluTa C
OOBIYHBIMU TIEpeTHEeN U 3a[Heil maHemns-
MU yXe oueHb Herrtoxa: mopsinka 20 n1b Ha
yactote 1000 MIix (Ha GoJjiee HU3KMX Yac-
TOTax 3TOT TMOKAa3aTelb BO3pPACTaeT MpU-
MepHo no 60 1b). OmHako mist Ratiopac
PRO MoxHO uCMONb30BaTh TaKuWe XKe
KOHTaKTHBIE TIPYKIHBI MEXKTy TTAHEIISIMU,
kak u B Europac PRO, 4T0 3HaumMTebHO
MOBBICUT CTETeHb 3alllUThl KOpITyca
(mpubmm3uTeabHo 10 35 n1b Ha Toit Xe Jya-
crote). Koneuno, 3To mpumepHsbie 1ud-
PBbI, TTOCKOJIbKY BHYTPEHHSISI KOMITOHOBKA
U «HaYMHKa» TpUOOpa MOTYT U3MEHSITh
UX CYIIIECTBEHHO, TEM HE MEHee 3TO BeJU-
KOJIETTHBbIE TI0KAa3aTeNn IS TAaKOW BBICO-
KO 4acTOThl, TpeOylollleli oYeHb XOpo-

HIMX KOHTAKTOB MECXIY IaHC/IAMU U Ha-
JINYUSA 1IeJIei MUHUMAJIBbHOTO pasMmepa.

3AKNIOYEHME

K coxanenuto, ¢opmata KypHaTbHOM
CTaTbl HENOCTATOYHO, YTOOBI CKOJIBKO-
HUOYIb MOAPOOHO pacckazaTb 000 Bcex
0COOEHHOCTSIX €BPOMEXaHUYECKUX KOH-
cTpykuuii. Benb kpome ommcaHHBIX, K
HUM OTHOCSITCSI caMble pa3HOOOpa3HbIe
mKadbl, CTOUKKA, CyOOJI0KM, TPUOOPHBIE
KopITyca, KOpITyca JJIsSi MOIyJiei, Kpocc-
IJIaThl, a TakKXe CIelUaIN3upOBaHHbBIE
KOHCTPYKTUBBI [UISI OpPTaHU3ALWU JIO-
KaJIbHBIX U TJIOOATHHBIX CETEH.

A ecnu BCTIOMHWTD O 3aKa3HBIX CHUCTe-
Max, KOTOPbIe TOJbKO YaCTUIHO 0a3upy-
I0TCST HA CTAHAAPTHBIX U3IENUSIX, TO 31eCh
pa3roBoOp BOOOIIE CTAHOBUTCS OECKOHEU-
HbIM. OMHAaKO aBTOp HANEeTCs, UYTO eMy
YIAJIOCh 3apOHUTH TOJNWKY WHTepeca K
EBpoMexaHuke Kak TUITy 0a30BBIX HeCy-
WX KOHCTPYKIMWIA, U BBI, MOXET OBITb,
3aXOTUTE MOMPOOOBATh MPUMEHUTH UX B
CBOEM CIIeTYIOIIeM ITPOEKTeE. ®

M.E. Bepau4yeBCKUA — COTPYAHUK
¢upmbl MPOCODPT
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