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Mpeaucnosune

1 NOArOTOBJ/IEH ABTOHOMHOIH HEKOMMepPYeCKoli opraHnsaunein «3meputensHo-UHMOPMaLVOHHbIe
TexHonorun» (AHO «M3nHTex») Ha OCHOBE ayTEHTUYHOIO NepeBoAa Ha PYCCKM A3blK yKa3aHHOrO B MyHKTe 4
MeXAyHapoAHOro cTaHAapTa, BbIMOSIHEHHOTO POCCUiickoii komuccueit akcneptoB MOK/TKI91

2 BHECEH TexHunyeckum KOMUTETOM Mo cTaHgapTusaunm TK 420 «ba3oBble HecyLne KOHCTPYKL MK,
nevyartHble naaTtbl, C60pKa YU MOHTaX 3NEKTPOHHbLIX MoAaynei», nogkomutetom MK-3 «TexHonorns cb6opkn un
MOHTaXa pagmno3sieKTPOHHbIX Moy el

3 YTBEPXJEH W BBEAEH B JEWCTBUWE [Mpukasom ®efepansHOro areHTcTsa No TeXHUYECKOMY
perynupoBaHuio n MeTposorum ot 26 ceHTabpsa 2012 r. Ne 434-cT

4 HacTtoAwuin cTaHgapT MAEHTUYEH MexAyHapogHoMmy cTaHgapTy M3K 61188-5-1:2002 «[llevaTHble
nnatbl U NeyaTtHble y3nbl. [MpoekTMpoBaHue u npumeHeHune. YacTb 5-1 Mpo6aemMbl kKpenneHuii (KOHTakTHble
nnowagaku/ctoikn). O6uwme TpeboBaHusa» (IEC 61188-5-1:2002 «Printed boards and printed board
assemblies — Design and use — Part 5-1: Attachment (land/joint) considerations — Generic requirements»).

HavmeHoBaHue HacTosLero ctaHgapTa U3mMeHeHo OTHOCUTENIbHO HaVMEeHOBaHUsA yKa3aHHOro Mexay-
HapoAHOro cTaHgapTa As1a npuBegeHns B cootsetctere ¢ FTOCT P 1.5 (nyHKT 3.5).

CtaHgapTFOCT P MK 61188-5 nog 061wmM Ha3BaHneM «leyaTHble naatbl ¥ nevaTtHble y3/bl. [1poekTu-
poBaHue n npumeHeHune. Yactb 5. AHann3 coefmHeHuin (NocafoyHble MecTa A5 MOHTaXa KOMMOHEHTOB)»
COCTOMUT U3 CrieAyoLwnx yacTeii:

-YacTtb 5-1. O6wme TpeboBaHus;

- YacTtb 5-2. AncKpeTHble KOMMOHEHTbI:

- YacTb 5-3. KOMMNOHeHTbI ¢ BbIBOgaMK B (DOPME Kpblna Yaiikv ¢ iBYX CTOPOH;

- YacTtb 5-4. KoMnoHeHTb! ¢ J-06pa3HbiMU BbIBOAAMMU M0 ABYM CTOPOHAM;

- YacTb 5-5. KoMMNoHeHTbI ¢ BbiBOgamy B (hOpMe Kpblia Yaiikv ¢ YeTblpex CTOPOH;

- YacTtb 5-6. KOMMNOHEeHTbI ¢ J-06pa3HbiMU BbIBOAAMMW MO YETbIPEM CTOPOHAM;

- YacTtb 5-8. KomnoHeHTbl ¢ MaTpuueii BbiBogoB (BGA. FBGA. CGA, LGA).

MpunoxeHue A NnpuBefeHO AJ/15 CNPaBKu.

MHdopmauusa ns npunoxeHus BcetaHgapta MOK61188-5-1 nepeHeceHa B pasgen 3 «TepMuHbl, onpejae-
NIeHVSA 1 cCoKpalleHMa» B COOTBETCTBMUU € TpeboBaHuamu FOCT P 1.5—2012 (nyHkT 8.1.2).

[Mpu NnpMMeHeHnn HacTosLLLero cTaHaapTa pekoMeHayeTcs UCMo/b30BaTb BMECTOCChIJIOYHbIX MeXAyHa-
POAHbIX CTaHAaPTOB COOTBETCTBYIOLLME UM HaLMOHa/bHbIE CTaHAapTbl Poccuiickoih ®efepauun, cBefeHns o
KOTOPbIX MPUBEAEHbI B 4ONOHUTENIBHOM NpunoxexHun A

5 BBE/JEH BINEPBbIE

MpaBuna npMMeHeHMa HacTosWero craHjapTa ycTaHoBneHsl B FTOCT P 1.0—2012 (pa3gen 8).
WNHdopmauymsa 06 n3amMeHeHnsAxX K HacTosAWeMy cTaHfap Ty Ny6MKyeTCs B eXerofgHoM (Mo COCTOSHUIO Ha
1saHBaps TekyLllero roga) MHOpMaLoHHOM ykasaTene «HaunoHanbHble CTaHAapTbi», a ouLManbHbIi
TEeKCT W3MEHEHW N NONPaBOK — B €XeMeCAYHOM MHGOpPMaLMOHHOM yKasaTene «HaunoHanbHble cTaH-
fapTbi». BcnyyasnepecMmoTpa (3ameHbl) MM 0T MeHbIHACT OfALLero cTaHjapTa cooTBe TCTBYyLWeeyBe-
fomneHne 6yfeT ony61MKOBaHO B G/MKailleM BbiNycke €XemMeCcA4YHOro MHOoPMaLMoHHOrO ykasaTens
«HauvoHanbHble cTaHgapThi». CooTBeTCTBYWLWas HopMaLms, ysejoMIeHe N TeKCTblpasMeLlanT -
€A TakKxe B MH(HOPMaLMOHHOWM cucTeme 06LLErO NONb30BaHNA — Ha oduLmansHoM caiTe PefepanbHOro
areHTCTBano TexXHNYeCKOMY peryimpoBaHuio u MeTposiornm B ceTu VIHTepHeT (gost.ru)

© CraHgapTuHdgopm. 2015

HacToswuii cTaHAapT He MOXEeT 6bITb NOSIHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLManbHOro Usganus 6e3 paspelleHns ®efepasbHOIO areHTCTBa N0 TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorum
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HALUMWOHANBHBLIN CTAHAAPT POCCUWNCKOWN GELEPALUMN

MeyaTHble NNaThbl U NeYyaTHbIe Y3/bl.
MpoekTVpoOBaHNe N NPUMEHEHNEe

YacTtb 51
AHANNS COEAI/IHEHVIM (MOCALOYHBIE MECTA ANA MOHTAXA KOMIMOHEHTOB)
O6uwure TpeboBaHUS

Printed boards and printed board assemblies. Design and use.
Part5-1. Attachment (land/joint) considerations. Generic requirements

faTta BBegeHna — 2013—07—01

1 O6nacTb NpUMeHeHus

HacTosawuii cTaHgapT npegocTaBAseT MHOPMALMI0 O TEOMETPUMN NOCaA0UHbIX MECT, UCMOMb3YEMbIX
[NA NOBEPXHOCTHOrO MOHTaXa 3/1eKTPOHHbIX KOMNOHEHTOB. OCHOBHASA Lie/lb HACTOSALLLEro CTaHaapTa — obec-
neunTb Hagnexaune pasmepbl, (POPMbI M OMYCKU MOCAZ0UYHbIX MECT A/1S1 MOBEPXHOCTHOTO MOHTaXa, YTo6bI
rapaHTMpoOBaTh AOCTATOUYHYI 061aCTb A5l TPEGYEeMOoli ranTen Nprnosi. a Takke NpeaocTaBUTb BO3MOXHOCTb
0CMOTpa, TECTUPOBAHNSA U PEMOHTA NoyYaeMbiX NasHbIX COeANHEHWA.

2 HopmaTuBHbIE CCbIKA

B HacTosLem cTaHAapTe NCNo/Ib30BaHbl CCbIJIKU Ha criedytoLmne ctaHgapThl. [py AaTpoBaHHbIX CCbil-
Kax NnpumeHseTcsa TONbKO YNOMSAHYTOe usgaHve. Mpu HegaTMpOBaHHbIX CCblSIKax MPUMEHseTCcs nocnegHee
n3faHue cCblJIOYHOro AOKYMeHTa (BK/toYas Niobblie 4ONOTHEHNS).

M3K 60097 CucTembl KOOPANHATHBIX CETOK A8 neyaTHbix cxem (IEC 60097, Grid systems for printed
circuits)

M3K 60194 [Mnatbl neyaTHble. MpoekTupoBaHue, N3roToBeHNe U MOHTaX. TepMUHbI 1 onpeaeneHns
(IEC 60194, Printed board design, manufacture and assembly — Terms and definitions)

M3K 61188-1-1 TlnaTbl neyaTHble 1 NeYvaTtHble Y316l — MpoekTupoBaHue n npuMeHeHne — Yactb 1-1.
O6uwue TpeboBaHnsa — PekomeHgaL M Mo MNI0CKOCTHOCTM A/15 3NeKTPOHHbIX cbopok (IEC 61188-1-1. Printed
boards and printed board assemblies - Design and use — Part 1-1: Generic requirements — Flatness
considerations for electronic assemblies)

M3K 61191-1 MeuaTHble y3nbl. YacTb 1: NMOBEPXHOCTHbIA MOHTaX W CBA3aHHbIE C HUM TEXHOIOTUN.
O6wwume TexHuyeckne TpebosaHua (IEC 61191-1, Printed board assemblies — Part 1: Generic specification —
Requirements for soldered electrical and electronic assemblies using surface mount and related assembly
technologies)

M3K 61191-2 MMeyatHble y3bl. YacTb 2: TpeboBaHUA K nevyaTHbIM y3/1aM C NOBEPXHOCTHBIM MOHTaX0M
(IEC 61191-2. Printed board assemblies — Part 2: Sectional specification — Requirements for surface mount
soldered assemblies)

M3K 61192-1 TpeboBaHusa K ka4yecTBy nedyaTHbIX y3n10B. YacTb 1: Obwue TpeboBaHusa (IEC 61192-1.
Workmanship requirements for soldered electronic assemblies — Part 1: General)

M3K 61192-2 TpeboBaHMA K KayecTBY M3roTOBJIEHUSI MevaTHbIX Y3/10B — YacTb 2: [0BEpPXHOCTHbIN
MoHTax (IEC 61192-2, Workmanship requirements for soldered electronic assemblies — Part 2:
Surface-mount assemblies)

N3paHne odbunynansHoe
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M3K 61760-1 TexHO/0rus NOBEPXHOCTHOrO MOHTaxa — YacTb 1: CTaHAapTHbIM MeTog Ansa TpeboBa-
HWIA KOMMOHEHTOB NOBEPXHOCTHOro MoHTaxa (KMM) (IEC 61760-1, Surface mounting technology — Part 1:
Standard method for the specification of surface mounting components (SMDs))

M3K 62326 (Bce yactn) [MeyatHble nnatbl (IEC 62326 (All parts). Printed boards)

3 TepMuHbI, ONpeaesieHns U COKpaLLEHNs

B HacTosiweM cTaHgapTe npumeHeHbl TepMuHbl N0 M3AK 60194. a Takke criefyoLne TepMUHbI C COOT-
BETCTBYOL MMM ONpefeneHusamu.

3.1 TepMuHbI 1 onpeaeneHns

3.1.1 BHyTpeHHee nepexofHoe oteepcTue (buried via): MeTannnsmpoBaHHOe OTBEPCTME, HE UMEID-
LLiee BbIXO/ HV Ha OfHY U3 CTOPOH NeyaTHOW nnaTbl.

3.1.2 rnyxoe nepexogHoe oTBepcTue (blind via): MeTannusmpoBaHHOe OTBEPCTHE, UMEIOLLEE BbIXOA,
TOJ/IbKO Ha 0AHY CTOPOHY NeyaTHol nnartbl.

(M3K 60194]

3.1.3 gByxcTopoHHAA cbopka (assembly, double-sided): 2nekTpoHHbI MOAY b, BKAOYAOLW NI B cebs
KOPMyCHble MexaHnyeckune getann n KOMNOHEHTbl, CMOHTUPOBaHHbIE HA 06enX CTOPOHAX.

3.1.4 3arny6neHHbIli BbiBOA (castellation): YTonneHHbIi MeTanM3npoBaHHbI 3/IEMEHT Ha Kpato 6e3-
BbIBOHOIO KPUCTA/IMOHOCUTENSA, KOTOPbIA MCMOMNb3YIOT A8 MEXCOeANHEHN NPOBOAALLMNX NOBEPXHOCTEN MK
rpaHei KpucTanna c KpUCcTan/IoHOCUTENEM.

[M3K60194]

3.1.5 3akpbIiToe nepexogHoe oTBepcTue (tented via): nyxoe navm ckBo3HOe NepexofHoe 0TBepcTue,
BHELLHAS MOBEPXHOCTb KOTOPOr0 Ha /IMLLEBOI, 06paTHOI UM 06enx CTOpoHax 3NEeKTPOHHOr0 MoAY NS MOHOC-
TbIO MOKPbITA MACKMPYOLWUM MaTepuasiom Aas npeoTepalleHns nonagaHmsa paboyero pacteopa, npunos um
3arpsisHeHuUsi BOTBepcTre. BkayecTBe maTepuana nokpbITUA MCNOb3YIOT CyX0e NOKPbITE NONIMMEPHOI NeH-
kn (NnasnbHaa macka), npeABapuTelbHO NPONUTaHHbIA CTEKNOTEKCTONNT (Npenper) nT. 4.

3.1.6 3anac o6nactu yctaHoBku (courtyard excess): O6nacTb Mexay BHELUHel rpaHuuein obnactu
YCTaHOBKU 1 NPAMOYTO/IbHAKOM, OrpaH1MynBaloLLMM NocagoyHoe MecTo MKOMMOHEHT. 3anac 06/1acTv yCTaHOB-
KN MOXeT 6bITb pas/iMyHbIM N0 0CsIM X1 Y.

3.1.7 wHTerpanbHas cxema (integratedcircuit(IC)): KombuHauusa HepasgensaembiX 3/IEMEHTOB CXEMbl,
cchOopMUPOBaHHBIX BMECTE ¥ COeMHEHHbIX HA MOBEPXHOCTY WU BHYTPU OAHOrO MaTtepvana 0OCHOBaHUS ANns
BbIMO/IHEHNA 3/TEKTPUYECKUX DYHKLIWIA.

(M3K60194]

3.1.8 kOoMNoOHEeHT (component): OTAenbHas AeTanb UK HECKO/bKO feTanell, coeAnHeHHbIe BMecTe,
BbIMONHAIOWME DYHKLUW, 3aN0XKEHHbIE NMPU NPOEKTUPOBaHWM (CM. Takke «[JUCKpeTHble KOMMOHEHTbI» B
M3K 60194).

[M3K 60194]

3.1.9 koHTakTHas nnowagka (land): YacTe npoBOAALEro pucyHka, 06bIYHO, HO HE UCKTHYNTENBHO,
ncnonb3lyemas Ans co3faHnsa aNeKTPUUYeCKUXCOeANHEH NI, NPUKPENIEHNSA KOMMNOHEHTOB U/IN 1 TOTO U APYToro.

3.1.10 KOHTPONbHbLI YepTex (masterdrawing): [oKyMeHT, onpeAensaowmniifonycTMble pa3MepHble
orpaHuYeHns Nav NoI0XKEHUs 3IEMEHTOB B KOOPAWNHATHOL CeTKe, KOTOpble NMPUMEHUMbI KO BCEM Y4acTSAM U3ro-
TOBNSIEMOrO U3AeNUs, BKIOYas PacnosioxXeHne nNpoBOASILLErO N HENPOBOASALLEr0 PUCYHKOB WU 3N1IEMEHTOB,
pa3mep, Knacc, pacnosioxeHne 0TBEPCTUIA U BCIO ApYry0 Heo6Xxo4nMyto nHchopmauumio.

[M3K60194]

3.1.11 koopauHaTHasa ceTka (grid): OpToroHanbHaa ceTka napasienbHbIX paBHOYAaNEHHbIX INHUIA,
KOTOpas Mcnosnb3yeTcs AN onpegeneHns NofoKeHna ToYeK Ha nevaTHol nnare.

[M3K60194]

3.1.12 kopnyc DIP (dual in-line package (DIP)): MpsMOyronbHbIli KOPNYC KOMMOHEHTA C ABYMS psAamMu
BbIBO/IOB B0/1b A/IMHHbIX CTOPOH KOPMyca, ChOpMUPOBaAHHbLIMY NOA MPSMbIM YF/IOM K N10CKOCTW, Napasnienb-
HOI OCHOBaHMIO Kopnyca.

[M3K 60194]

3.1.13 kopnyc Flat Pack (flat pack): MpamMoyronbHbIA KOpNyc KOMMNOHEHTA, COAEPXKaLLUNIA pa BbIBOLOB,
pacnofioXeHHbIX NapannenbHo APYT APYTY U BbIXOASLLNX U3 L/IMHHBIX CTOPOH KOpPyca Ha BCeli MX ANVHe.

[M3K 60194]

3.1.14 kopnyc SIP (single in-line package (SIP)): Kopnyc KoMnoHeHTa COAHUM NPSMbIM PSAOM LUTbIPb-
KOBbIX /1M NPOBOJIOYHbIX BbIBOAOB.

2



FOCT P M3K 61188-5-1—2012

3.1.15 kpuctannoHocutenb (chip carrier): Hu3konpoubHbIA, OBLIYHO MPAMOYTrO/bHbIA, NOBEPX-
HOCTHO-MOHTUPYEMbIli KOPMYC, B KOTOPbI/i BMOHTUPOBAH KpUCTa/1 MUKPOCXEMbl. Ero BHelHe coefnHeHns
Yallie BCero pacnosioxeHbl NoYeTbipeM cTopoHam kopnyca. (OH MOXeT 6bITbe BbIBOAAMU UTMGE3BbIBOAHONA.)

3.1.16 kpuctannoHocutenb 6e3 BbiBoAoB (leadless chip carrier): KpuctannoHocutenb. BHeLHWE
coefIHEeHUs KOTOPOro COCTOAT U3 MEeTaIN3NPOBaHHbIX STOKa/IbHbIX 061acTel, ABNSAIWMXCA HEOTbeMIEMOIA
4acTbio Tefla KOMMOHEHTA (CM. Takxe «KpucTanoHOCUTENbC BbIBOAAMM).

[M3K 60194)

3.1.17 kpuctannoHocuTtenb c BbiBogamu (leaded chip carrier): KpuctannoHocuTenb, BHELIHWE coe-
[VNHEHUS1 KOTOPOrO COCTOAT N3 BbIBOAOB, HAXOAALWMXCS BOKPYT U NoA KOpNycom (CM. Takke «KpucTannoHocu-
Tesnb 6€3 BbIBOLOBY).

[M3K 60194]

3.1.18 koadhpuumeHT TemnepaTtypHoro pacwupenHun (KTP) (coefficient of thermal expansion
(CTE)): JlnHeliHOe n3MeHeHne pa3mMepoB Matepuana, NpuxoasLLeecs Ha eUHNLY N3MEHEHUS TeMMepaTypsl
(cm. Takke «HecooTBeTCTBME TEMIOBOrO PACLLUMPEHNSA»).

[M3K 60194]

3.1.19 nuuesas cTopoHa (primary side): CTOpoHa 3/1eKTPOHHOr0 MOAY IS, KOTOpas onpejeneHa BAaH-
HOM KayecTBe Ha KOHTPO/IbHOM YepTexe. (O6bIYHO 3TO Ta CTOPOHA, KOTopas COAEPXUT Hanbonee CroXHble
KOMMOHEHTbI UM HAMBO/bLUEE YNC/IO KOMMOHEHTOB.)

[M3K 60194]

3.1.20 maTtepuan ocHoBaHusa (base material): MN30nAUNOHHBIA MaTepuas, Ha KOToOpom chopmupyeTcs
npoBOAALNI pUCyHOK. (MaTepuan 0OCHOBaHNA MOXEeT ObITb XEeCTKUM, TMOKAM WU TMOKO-XECTKUM: OH MOXeT
ObITb ANINEKTPUYECKAM UIN METAI/TMYECKAM JINCTOM, KOTOPbIV MOKPLIT M30NSLMOHHLIM C/I0EM.)

[M3K 60194]

3.1.21 moaynb (module): OTaenbHOe yCTPONCTBO B KOMMNOHOBKE U3LENNS.

[M3K 60194]

3.1.22 moHTax B CKBO3Hble oTBepcTua (through-hole technology (THT)): Mpouecc MoOHTaxa Kopny-
COB KOMMOHEHTOB, NPU KOTOPOM BbIBOAbl KOMMNOHEHTA NPOXOAAT Yepe3 MOHTaXHbIe (CKBO3Hble MeTan/IM3npo-
BaHHbIE) NIV HEMOHTaXHble (HeMeTanNnavpoBaHHbIe) 0OTBEPCTUS B NeYaTHON nnate.

3.1.23 moHTaxHas 30Ha o61acTu yctaHoBkm (courtyard manufacturing zone): O6n1acTb yCTaHOBKU C
y4eTOM NPOU3BOACTBEHHbIX NPUMNYCKOB, KOTOpas GyAeT rapaHTMpoBaTh:

- 6e3edeKTHbI MOHTaX NOBEPXHOCTHO MOHTUPYEMbIX 3/1EMEHTOB;

- NpaBuibHOE (PYHKLMOHMPOBAHUE CXEMbI, TO eCTb (DYHKLMOHNPOBAHME He YXYALLUaeTCs 13-3a CIULLIKOM
MasiIeHbKMX paccToAHWI MeXAy COCeAHUMM KOMMNOHEHTaMK;

- MPOBEPKY NasiHbIX COEANHEHNI N 3NEKTPNYECKOTO (DYHKLMOHMPOBAHUS U. ecnn TpebyeTcsi, PEMOHT 1
nopaboTky.

3.1.24 HaBecHO! NpoBOAHUK (jumper wire): OTAeNbHOE 3eKTpUYeckoe coegnHeHne, aBnstLLeecs
4yacTbio 6a30BOI CXEMbI M UCNOMb3yEMOE AN CO3AaHNA NepexoaoB Mexay chparMeHTaMnm OCHOBHOIO MPOBO-
JALLEero pucyHka, c)opMnMpoBaHHOro Ha neyaTHomi nnare.

[M3K 60194]

3.1.25 HecooTBeTCTBME TeN/s0OBOro pacwupeHusa (thermal expansion mismatch): PasHuua mexay
TENOBbLIM pacliMpeHrem AByX MaTepuasnoB, KOTOpble COeANHEHbI APYT C ApYroM (cM. Takke «KoadduumeHT
Tennosoro pacwupenus (KTP)»).

3.1.26 Hecywas KOHCTpykuusa (constraining core): Hecywas nnata, KOTOpas HaxoguTCs BHYTpU
3/1EKTPOHHOrO MoAayns.

[M3K 60194]

3.1.27 HoMuHanbHbIl pa3mep (basic dimension): YucnoBoe 3Ha4yeHUe, UICNOJb3yeMOe A1 ONMcaHns
TeopeTUYeCcKM TOYHOro PacnosioXeHns oparMeHTa uam oTeepcTus. (3To HOMUHaNBHOE NOJTOXEHNE INEMEHTA,
OT KOTOPOro yCTaHaB/IMBAKTCA AONYCTUMbIE OTK/IOHEHUS.)

[M3K 60194]

3.1.28 HOMUHanbHbLIM pa3mep (nominal dimension): Pa3mep, HaxoaswmiAica Mexay MakCUMasibHbIM 1
MWHUMasIbHBIM pa3MepamMu chparmeHTa (40nyCck HOMVUHaIbHOTO pa3Mepa faeT npejesibl U3MeHeHns pasmepa
3N1eMeHTA).

3.1.29 obnacTb ycTaHOBKM (KOMNOHeHTA) (courtyard): HaumeHbluan npsaMoyronbHas 061acTb, KOTO-
pas obecneynBaeT MUHUMANbLHOE 3/IEKTPUYECKM N MexaHnyeckun 6esonacHoe paccTosiHue (3anac obnactu
YCTaHOBKM) BOKPYT 06 beANHEHHOr0 Tesla KOMMNOHEHTA U rpaHuL, Nocag04HoOro mecTa.

3.1.30 o6paTHasa cTtopoHa (secondary side): CTopoHa me4aTHOro y3na, kotopasi NpOTMBOMOJIOXHA
nuuesoit ctopoHe. (OHa Ha3blBaeTCs Takke «CTOPOHA Naiku» ANnA TeXHOMOTMU MOHTaxa B CKBO3Hble
oTBepcTMS.)

[M3K 60194]
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3.1.31 opgHocTOpoOHHAA cbopka (assembly, single-sided): 3DneKTPOHHBIA MOAY/Ab C KOMMOHEHTaMMU,
CMOHTUPOBAHHbLIMW Ha OHOM CTOPOHE.

3.1.32 onopHoe oTBepcTue (supported hole): OTBepcTMe B neyaTtHOW mnjaTe, KOTOpoe WMeeT
CO6CTBEHHYIO BHYTPEHHIO METaNIN3NPOBAHHYI0 NOBEPXHOCTb WKW APYr1e BapMaHTbl apMUPOBaHUS.

[M3K60194]

3.1.33 onopHasa nnockocTb (supporting plane): Tnockasa CTpykTypa, KoTopas ABASETCA YacTblo aNek-
TPOHHOTO MOAyns, obecneymBaloLLas MEXaHNYECKY0 0Nopy, TEpMOMEXaHNYECKOe KpeneHne, TEPMUYECKyo
NPOBOAVMOCTb U/MNN INTEKTPUYECKME XapakTepnucTukn. (OHa MoXeT 6bITb IMG0 BHYTPEHHER, NM60 BHELLHel no
OTHOLLUEHWIO K 3/IEKTPOHHOMY MOAY/I0 (CM. Takke «Hecyluasa KOHCTPYKUMA»).)

[M3K60194]

3.1.34 nepexogHoe mMeTannnsnuposaHHoe oTBepcTue (via): CKBO3HOE MeTanIn3MpoBaHHoe oTBep-
CTVe, KOTOPOE UCMOMNb3YEeTCA Kak MEeXC/OHOe COefJMHEHNe, HO He NpeAHa3HayYeHo AN yCTaHOBKN BbIBOAOB
KOMMOHEHTOB WM APYTUX apMUpYyoLLnX matepuanos. (CM. Takke «Iyxoe oTBepcTue» n «BHyTpeHHee oTBep-
cTme».)

[M3K60194]

3.1.35 neuaTHas nnara (printed board): O6LWwWii TEPMUH, UCNONb3YEMbIA AN51 NOSIHOCTLIO U3TOTOB/EH-
HbIX NeYaTHbIX CXeM U CTPYKTYpPbl NPOBOAALLEr0 pUcyHKa. (MogpasymeBaoTCA 0JHOCTOPOHHWE, [BYXCTOPOH-
HM€e N MHOTOC/I0MHbIE NAaThl CXXECTKUM, TMOKUM U TMOKO-)KECTKUM OCHOBAHUEM.)

[M3K60194]

3.1.36 neuaTHbIli y3e/s Ha OCHOBE NaTbl C NeyYaTHol cxeMoi (NTpoBOAAW UM pUcyHkoMm) (assembly,
printed circuit (wiring)): MeyaTHas nnata c ne4yaTHOW CXeMoii (C NPOBOASLLMM PUCYHKOM U NeYaTHbIMWU KOMMNO-
HeHTaMu CxeMbl) UM C NPOBOASALLMM PUCYHKOM, Ha KOTOPOI YCTaHOB/IEHbI OTAE/bHO N3rOTOB/IEHHbIE YaCTU U
KOMMOHEHTHbI.

3.1.37 nocagouHoe MecTo (footprint): CM. «PUCYHOK KOHTAKTHbIX M/10LLLAJ0K».

[M3K60194]

3.1.38 nocagouyHoe mecTo (land pattern): KombuHaums KOHTaKTHbIX NAOLWAAOK, UCNONb3YeMbIX A7A
MOHTaXa, COeUHEHNS 1 KOHTPONSA OTAE/bHbIX KOMNOHEHTOB.

[M3K60194]

3.1.39 nocagovyHoe mMecTo KOMNOHeHTa (component mounting site): Y4yacTok Ha meyaTHol nnaTte,
KOTOPbI COCTOUT U3 KOHTAKTHbIX N0LLAA0K M MPOBOAHNKOB K AONOMIHUTE/TbHLIM KOHTAKTHbIM Nowwaakam Ans
TeCTUPOBaHNA WU K NEepPexofHbIM OTBEPCTUAM, KOTOPblE acCOLMUPYIOTCA C MOHTaXOM OTAE/IbHOT0 KOMMO-
HeHTa.

[M3K60194]

3.1.40 nposogHukK (conductor): OTAenbHOE COefMHEHWNE B NPOBOASALLEM PUCYHKE.

[M3K60194]

3.1.41 nposogasAwmii pucyHok (conductive pattern): KoHdwurypaumsa nam Tonoaorus 3 npoBoAsaLLero
mMaTepuana Ha neyatHoi nnate. (3TO NPOBOAHWKM, KOHTAKTHbIE NIOLWaAKN U NepexofHble 0TBEPCTUS.)

[M3K60194]

3.1.42 npoBOAALWMIA pUCYHOK 6€3 MevaTHbIX KOMNOHEHTOB (printed wiring): MpoBOASLLNIA PUCYHOK,
KOTOpbI 06ecneynBaeT HENOCPeCTBEHHbIE COEAVHEHNS, HO HE MMeeT nevyaTHbIX KOMMNOHEHTOB 3afaHHol
KOHdUrypauum Ha 6a3oBoM OCHOBaHuK (CM. Takke «lMeyaTHas cxema»),

[M3K60194]

3.1.43 penepHbiit 3Hak (fiducial mark): ®parmeHTbl neyaTHOl NnaTtbl, CNosib3yemble Ana obecneve-
HUSA 06X U3MEePSEMbIX KOOPAUHAT 4719 MOHTaXa M NPoLLecCOoB KOHTPO/ISA, KOTOPble TPeOyHT TOYHOCTN NO3K-
LIVOHNPOBaHWS.

3.1.44 c6opka (assembly): MHoxecTBO AeTaneil, noac6opPoK WAN UX KOMOUHAUWA, COefUHEHHbIX
BMecTe.

[M3K60194]

3.1.45 cbopka, neyaTHblli y3en (assembly, printed board): C6opka HeCkonbkMX MevyaTHbIX Y3/10B C
neyaTHOW CXeMOM MW NeYaTHbIX y3/10B C MPOBOAALLMM PUCYHKOM, UKW UX KOMBUHALMSA.

3.1.46 cbopka, 3NeKTPOHHbIA mMoaynb (assembly, packaging and interconnecting (P&IA)): O6wuii
TePMVH AN c60pKM, KoTopas MeeT 31eKTPOHHbIE KOMMNOHEHTbI, CMOHTVPOBAaHHbIE Ha O4HON UK [BYX CTOPO-
HaX KOHCTPYKLMW C MEXCOeANHEHNSAMM, N BKIOYaeT B Ce65 KOPMyCHble MexaHuyeckue fgeTanu.

3.1.47 cuctema «kpucTann Ha nnate» (chip-on-board (COB)): TexHos0rua c60pku C MCNONb30BaHU-
em 6eckopnycubix KpUCTaNN0B U UX COeAVHEHUSI NOCPeACTBOM NPOBOAHVKOB UM NOA06HOM TEXHMKN., O6bIUHO
naowanpb, 3aHMmaemMas KpuctaniaMm, MeHblle, YHem neyaTHas niara.

[M3K60194. moancnumpoBaHHbIi]
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3.1.48 ckBO3HOE MeTannuMsnpoBaHHoe oTBepcTue (plated-through hole): OTBepcTue c metannunsa-
Lmei ero cTeHok, o6ecneyrBalolLee 3NeKTpuUeckne coegnHeHNA Mexay NpoBOAALLMMN PUCYHKAMUN HA BHYT-
PEHHWX CNOSX, BHELLHWX CI0AX UM TEMU U APYTUMW B COCTaBe nevyaTHO nnarbl.

[M3K 60194]

3.1.49 ckBo3Hoe coeguHeHue (through connection): 3nekTpuyeckoe coeguHeHne mMexay nNpoBOAsA-
LMMWN PUCYHKAMUW Ha pa3HbIX C/I0SIX MHOFOC/MOWHON NeYyaTHOW nnatbl, HanpryMep CKBO3HOE MeTas/I3npoBaH-
Hoe oTBepcTue.

3.1.50 coBmeleHue (registration): CTeneHb COOTBETCTBUSA PACNONIOXEHUS PUCYHKA (MU ero YyacTu),
OTBEPCTUA UIN APYroro oparMeHTa HasHauYeHHOMY eMy MeCTY B U3AeNNN.

[M3K 60194]

3.1.51 TexHosMOrMyeckuin penepHblili 3Hak (tooling feature): Tomonornuyeckunii pparMeHT, KOTOPbIi
MCNO/b3YT UCKIYNTENBHO A5 6a3npoBaHMsA neyaTHbIX NaaT WM 3aroTOBOK B NpoLecce NpousBoOACTBa,
Cc6OPKUN N TECTUPOBAHNA (CM. TaKke «TexXHOMNOormyecknii kpali nnatbl», «MapKMpoBKa TEXHOIOTMYECKOro Kpas
nnaTbl». « TEXHONOrMYECKN Bbipe3». « TEeXHONOrMYECKNi Nas» 1 «TeXHO0rMYeckoe 0TBEPCTUE).

[M3K 60194]

3.1.52 TexHoNnorna NnoBepxHOCTHOro MoHTaxa (surface-mounttechnology (SMT)): TexHonorus, npu
KOTOPOli 3NEeKTpUYeckoe CoefMHEeHVEe KOMMOHEHTOB MPOMCXOAWUT Ha MOBEPXHOCTU MPOBOASALLErO PUCYHKA
neyaTHOW NNatbl, N He UCNO/Mb3YIOTCA MOHTaXHble 0TBEPCTUS.

3.1.53 TexHonorns € nNpuUMEHeHWeM KOMMOHEHTOB C ManbiM warom BbiBOAOB (fine-pitch
technology): TexH010rMa MOHTaXa KOMMOHEHTOB C LLarom BbIBOAOB MeHee 0.635 MM.

[M3K 60194]

3.1.54 TexHonorus cMewaHHoro MoHTaxa (mixed mounting technology): TexHOM0rMs MoHTaxa Kom-
MOHEHTOB. UCMNOJb3YIOLLaa Kak TEXHO/IOTNI0O MOHTaXa B CKBO3Hble OTBEPCTUSA, TaK U TEXHOMOMMIO NOBEPXHOC-
THOTO MOHTaXKa B OAHOM 3/IeKTPOHHOM Mogyne.

3.1.55 ynpaBsieHne ctaTuyecknm anekTpuyecTBoM (static electricity control): MeToanka ncnonb3o-
BaHWSA MaTepuasioB 1 yCTaHOBOK A1 UCK/TIOYEHNSA AW pa3psaga Hakan/MBaemoro cTaTnyeckoro anekTpuyec-
TBa 3a cyeT o6ecneyeHns Lenei HenpepbIBHOTO paspsaja.

3.1.56 anekTpoHHbI Moaynb (packaging and interconnection structure (P&IS)): O6wuii TepMUH g
onucaHna n3genus, CocTosLLEro U3 NOMHOCTbI0 06beANHEHHbIX MaTepuanoB OCHOBAHWUS, ONOPHbIX N0CKOC-
TeW U HecyLw X KOHCTPYKLMIA 1 MPOBOAHNKOB MEXCOELUHEHN, KOTOPbIE UCMNO/b3YIOT 4715 MOHTaXa Y MeXco-
eANHEeHN KOMMOHEHTOB.

[M3K 60194]

3.1.57 31€eKTPOHHbIW y3e/1 Ha MHOTOC/I0HON NnevaTHol cxeme (nnate) (assembly, multilayer printed
circuit (wiring)): MHorocnoiiHas neyaTHasi cxema (C NPOBOASALLNM PUCYHKOM U NeYaTHbIMU KOMMNOHEHTaMM CXe-
Mbl) U MHOTOC/IOHAA nevyarTHas nnaata ¢ NPOBOAALWMM PUCYHKOM, Ha KOTOPYIO A06aB/ieHbl OTAe/1bHO U3rOo-
TOB/IEHHbIE KOMMOHEHTLI U AeTanu.

3.1.58 anekTpocTaTuyeckuii 3apsapg (static charge): 3nekTpuueckuii 3apsis, KOTOPbIA HAKONUACSA UK
o6pasoBasncsa Ha NoBEPXHOCTU MaTepuana.

3.2 CokpaleHus
B HacTosWwem cTaHgapTe NPUMEHEHbI CeayoLLe COKpaLleHUs:

DIA — (ponyck) B AaMeTpasibHOM BbIpaXeHUU;

DTP — OTKNOHEeHVe B AnameTpasibHOM BblpaxeHuu (Diameter of true position);

FPT — TexHonorus masnoro wara (Fine pitch technology);

LMC — yCcrioBMe MUHUMAasIbHOIO NCMNOJb30BaHUa MaTepuana (Least material condition);
MMC — YCNoBMe MakCMMasibHOro ncnonb3oBaHusa matepuana (Maximum material condition);
REF unn () — cnpaBouHsblii (Reference);

RFS — HesaBMCKMO OT pa3mepa anemeHTa (Regardless of feature size);

RMS — cpefHekBagpaTnyHoe 3HaveHne (Room mean square);

TYP — TWMNOBOWA;

VK (IR) — nHdpakpacHslii (Infrared);

nC (IC) — MHTerpasnbHas cxema (integrated circuit);

KMNM (SMD) — noBepXHOCTHO MOHTUPYEMbIi KOMNOHEHT (surface mounting components):

KTP (CTE) — koadhchmumeHT TemnepartypHoro pacwmpenus (coefficient of thermal expansion);
MCO (THT) — moHTax B ckBO3Hble oTBepcTuA (Through-hole technology);

OK(OA) — opraHuyeckas kucnota (Organic acid):

nn (PB) — nevyatHas nnata (Printed board);

CMO (PTH) — ckBo3HOe MeTanmM3mMpoBaHHoe oTBepcTue (plated-through hole);
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TNM (SMT) — TexHo10rMa NOBEPXHOCTHOrO MoHTaxa (Surface mounttechnology);
OM (P&IS) — anekTpoHHbIi Mmoaynb (packaging and interconnection structure).

4 TpeboBaHUS K NPOEKTUPOBAHMUIO

4.1 O6uwue TpeboBaHuA

XOTsi BO MHOTMX ClyYasix reoMeTpusi Nocaf0uHbIX MECT MOXET GbITb Pa3/IMYHON B 3aBUCMMOCTU OT METO-
[a naiku, ncnonb3yemoii AN MOHTaxa 3N1eKTPOHHOI YacTu, Be3ae, rae BO3MOXHO, MOCajoUHble MecTa onpe-
ZeneHbl TakuM 06pa3oM, YTO OHM OUYEBUAHBI 419 UCMO/Ib3YEMOrO MpoLecca MoHTaxa. PaspaboTunku moryTt
1Cnonb3oBaTbh UHOPMALMIO, COAEPXKaLLYHCS B HACTOSILLLEM CTaHAapTe, A8 onpeseneHns TUNoBol reomeT-
puK He TOMbKO A1 PYYHOro MPOEKTMPOBAaHMWS, HO TaKkke W A1 CUCTEM aBTOMAaTM3MPOBaHHOIO NPOeKTUpoBa-
HUS1. YCTAHOB/EHBI /1N KOMMNOHEHTbI HA OAHOI MW 06ENX CTOPOHAX NaThl, B 3aBUCMMOCTY OT naliku BOJIHOM,
MeTO40M ONaBeHUst UM APYTUM METOA0M Naiikv, NocafoyHble MecTa u pasMepbl 3/1eMeHTa pEKOMEHAYeTCst
ONTUMU3UPOBATL, YTO6LI 06ECNeUYnTb HE06X0AMMOE NasiHOe COeANHEHWNE W YCIOBUS AN1S1 KOHTPOSIS.

XoTsi N8 NOCaf0UHbIX MECT pa3Mepbl ONpeAesieHbl ¥ OHN — YacTb FEOMETPUUN NeYaTHOI cxXxeMbl, noca-
[l0YHblEe MecTa ABNSATCA 00bEKTOM, 3aBUCSALLMM OT TEXHO/I0TMYECKOT0 YPOBHSA MPOM3BOACTBA C yH4eTOM TeXHO-
NIOTUYECKUX [OMYCKOB, CBA3AHHLIX C MeTann3auuei, TpaBieHNeM, MOHTAXOM WK APYTMMU OnepaunsiMu.
TexHOMorMyeckne acnekTbl Takke UMET OTHOLUEHWE K WUCMO/b30BaHWI0 Nas/ibHOW Macku U COBMELLEHUs
nasi/IbHO Macku U MPOBOASILLETO PUCYHKA.

MpumMmeyvyaHune 1— Pa3Mepbl, UCMONb3yeMble NPU ONUCAHVNN KOMMOHEHTOB, NOJyYeHbl U3 CTaHAapTOB, pa3pa-
60TaHHbIX UHAYCTPUAIbHBIMW KOMUTETAMW W.'UIM KOMUTETaMu Mo CTaHAapTM3aumm. PekoMeHayeTcs, 4To6bl pa3paboTumku
o6pallannchb K 3TUM cTaHgapTam 3a [AoNoSHUTENbHOW NHopMaL et 0 pasmepax Koprnyca KOMMNOHEHTa.

Mpun meyeH e 2- [1NA NONHOIO ONUCaHWSA AaHHOW NeYyaTHON nNnaTbl UANAA0CTVKEHUS HAUYULLEro NasHoro
COeAMHEHUS C MOHTUPYEMbIMU KOMMOHEHTaMU Lie/blii HA6OP COCTaBHbIX 3/IEMEHTOB MPOEKTUPOBaHUSA MOMUMO onpeaesne-
HUSi NOCaf04HOr0 MecTa Bk/lloYaeT a ce6s:

- Nasi/IbHYK Macky;

- TpadhapeT NnasbHOW NacThbl;

- paccTosiHMe Mexay COCeHUMMU KOMMOHeHTaMu;

- paccTosiHMue MexAy OCHOBaHWEM KOMMNOHEHTA M MOBEPXHOCTLIO NevaTHOol nnaTtbl. eC/i HEO6XO0A4MMO;

- 3anpeTHble 061acTu, ecn Heo6XxoANMo;

- COOTBETCTBYHOLME NpaBuia Npu NpuMeHeHUN Knes.

Bce cocTaBHble 3/1EMEHTblI KOHCTPYMPOBaHUA ONpeAensatoTcs Kak TpeboBaHUsi MOHTaxa. Hactoawwuii ctaHpapT
onpepensieT NnocafoyHble MecTa 1 BK/l0UaeT a cebsi pekoMeHAaumm no paccTosiHUI0 MeXAy COCEAHUMU KOMMNOHEHTaMUN 1
pekomMeHAauuu AN ApYrux 3/1IEMEHTOB KOHCTPYMPOBaHUS.

NMpumeuyaHnune 3 — MocagoyHble MECTa 1 APYre COCTaBHbIE 3/IEMEHTbI TPe6oBaHWii MOHTaxXa, 0CO6EeHHO 06-
1acTV YCTAHOBKM KOMMOHEHTA, NPUBEAEHHbIe B HACTOSALEM CTaHAapTe, CBsi3aHbl C NPOLECCOM naiiku onnasneHvemM. Tpe-
60BaHWs NpU Naiike BOMHOM MM APYrMX Npoueccax naiku, ecny OHU UCMOJb3YHOTCS, ONPEeAeNsieT NPOeKTMPOBLMK. STO Tak-
e MOXeT NMoTpe60BaThCs, €C/IN UCMO/L3YETCA NPUMON, OT/INUHBLIV OT 9BTEKTUYECKOrO NPUNOosi 0/I0BO— CBUHEL,

NMpumeyaHune 4— [ns ueneit HacTosLWero cTaHgapTa NPMHYMAIOT, UTO MOCAA04YHOEe MECTO c/ieAyeT NPUHLMNY
o6ecneyeHns 415 Nalikv NepekpbITUS BbIBOJA KOMMNOHEHTa 1 COOTBETCTBYIOLLE KOHTAKTHOI NoWaakm Aaxe BCaMOM He-
6naronpuMaTHOM criyyae.

MpumeuyaHue 5— MNpo6nembl OTBOAA Tensa NpU BbICOKOW TemnepaType B HAcTOsILLEM cTaHAapTe He pac-
cmaTpuBatoTcs.

MpumeyvyaHune 6— Bonee Taxenble KOMMNOHEHTbI (6oNblias Macca Ha KOHTaKTHYH naowazgky) TpebytoT yBe-
JINYEHHbIX KOHTaKTHbIX N/IOWaA0K. B HEKOTOPbIX CAy4Yasx KOHTaKTHble MAOLWaAKM, yka3aHHble B HACTOsILEM cTaHaapTe,
BO3MOXHO, He SIBNAIOTCA JOCTATOYHO GOMbWVMU; B 3TUX C/y4Yasix MOXeT NoTpe6oBaTbCA NPUMEHEHNE A0NOHUTENbHbIX
Mep KpenaeHus.

NMpumedyaHune 7— dopmaKOHTAKTHON NIOWAAKN MOXET GbITb NPSMOYrOIbHOW C MPSIMbIMU UM 3aKPYTIEHHbI-
MU yrnamu. B nocnegHem ciyuvae niowajb HavMeHbLIEro ornuMcaHHOro MpsiMOYrosfibHMKa A0/KHa 6bITb paBHa nowaan
KOHTAKTHO MM0WaAKN C NPAMbIMU Yriamu,

MpumeyaHue 8 — locagoyHble MecTa 47151 CNAaBoB 6€CCBUHLLOBOrO NpMMnos, BO3MOXHO, HYXAalTCcA B MOAN-
CbI/IKaLI,VIﬂX. Ans Toro 4TOGbI onTUMN3NpPoBaTb NPOLECCbl MOHTaXa N HaAeXHOCTb MNasHOro coeguHeHns.

4.1.1 Knaccudukauyns

CtaHpapT M3K no TpeboBaHusaM k naitke (MOK 61191-1) onpeAensieT, YTO 3/IEKTPUYECKNE U 3IEKTPOH-

Hble MOA4Yynn KI'IaCCVIq:)VILI,VIpy}OT no npegnoniaraeMomMy Ucnosib30BaHNUK KOHEYHOTo n3fennA, 6b1nn yCTaHoB/NE-
Hbl TP OCHOBHbIX Knacca KOHe4YHOro msaenuda, 4yTobbI OnucaTb pasnnuyna o TexXHOMornax, Tpe60BaHI/IF|X K
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(hyHKLMOHaNbHOM CNOCOBHOCTM M yacToTe MpPOBEpPOK (ocmoTpos/ucnbiTauunin). Cnepyet OTMETUTb, 4TO
nepekpbITUA annapaTypbl MeXay Knaccamu fonycKarTCcs.

3aka3umk 3/1eKTPOHHbIX MOAyneli OTBETCTBEHEH 3a OnpefefieHne knacca, K KOTOPoOMy MpUHaANeXuT
nsgenve. B KOHTpakTe Ao/mkeH ObiTb onpegeneH Tpebyemblli Knacc nykasaHbl 06ble UCKTHYEHNS UK 0No-
HUTeNbHble TpeboBaHNA k NnapameTpam, rae Heo6xoaMMo.

KNACC A: OneKTpoHHble U3aenns obLero HasHavyeHus.

BknoyaeT B cebs ToBapbl LUMPOKOro NOoTpeb/eHns, nepcoHasnbHble KOMMNbIOTEPbLI U nepudepuiiHbie
YCTPOIACTBA, 3/1EKTPOHHbLIE MOAYN 1 6N0KN, NPUrOAHbIE ANA NPUMEHEHNSA B 061acTsX, rae rnaBHbIM TpeboBa-
HVem aBnsAeTcsa OYHKLMOHMPOBaHNE rOTOBOrO M3fenus.

KNACC B: CneunanusnpoBaHHas 3/1eKTPOHHaA annaparypa.

BkntoyaeT B ceb6s KOMMYHMKALMOHHYIO annapaTypy, C/I0XHbIe BbIYNCAUTENbHbIE CPEACTBA U 3/IEKTPOH-
Hytlo annapatypy, A8 KOTOpbIX TPeOyHTCA BbICOKOE KayeCTBO M A/IMTENbHbIA CPOK CNYXObl U AN KOTOPbIX
XenaTtenbHa, Ho He 06sa3aTenbHa, 6ecnepeboiiHan akcnyaTaunsi. TUNOBbIE YC/I0BUSA 3KCNyaTalumn y KoHeu-
HOro 3aKa3uuka, kak NpaBuio, He MPUBOASAT K OTKa3am.

K/TACC C: 3neKkTpoHHas annapartypa 0TBETCTBEHHOIO Ha3HayYeHus.

BkntouaeT B ce6s Bce ob6opyaoBaHue, rae HenpepbiBHas paboTta nam paboTta no TpeboBaHmio ABASETCS
o6sa3aTenbHoli. MpocToil 060pyA0BaHUSA HE MOXET ObITh 0NYLLEH, NOTPEOUTENBCKME HYX bl MOTYT ObITb a6CO-
NOTHO HenpejckasyeMbiMU 1 pesknumu, n o6opyaoBaHe AO/MKHO PyHKLMOHMPOBaTL NO NepBomy Tpebosa-
HWI0. DTO CUCTEMbI NOAAEPXKAHNA XU3HU U APYTe KPUTUYECKNE CUCTEMBI.

4.1.2 OnpepgeneHne Nnocafo4vyHOro Mecta

HacTosAwuii ctTaHgapT paccmaTpuBaeT Ba MeToga npefoctaBneHns nHdopMaLMm OTHOCUTENBHO noca-
[OYHbIX MECT.

TouYHble pasmepbl OCHOBaHbl Ha TEXHNYECKNX TPeboBaHNAX N3roTOB/IEHHOIO KOMMOHEHTA, U3roTOB/IEH-
HO NaTbl U BO3MOXHOCTM TOYHOI YCTAHOBKM KOMMNOHEHTOB. DTV NOCAL04HbIE MECTa OTHOCATCA K KOHKPETHO-
MYy KOMMNOHEHTY N UMEIOT UAEHTUMKALMOHHbI HOMEpP NOCaA04YHOro MecTa.

JlonyckaeTcs ncnonb3osatb OPMY bl 4715 USMEHEHWA AaHHOW HopMauum, 4Tobbl NoayyYnTL 60nee
NpoYHoe nasiHoe CoefMHEeHne, Korja B KOHKPETHbIX YCI0BUAX UCNONb3YIOT 418 pasMeLleHns Uan MoHTaxa
60nee unv MeHee ToO4HOe 060pyoOBaHKe, YeM TO, KOTOpPOe NpeAnonaranoch NCNOMbL30BaTb N3HAYaNbHO, NpK
onpegenieHnn pasMepoB NOCaf04yHOro MecTa.

Tpu BapraHTa reoMeTpun Nocafo4vHoro Mecta npefcrasneHbl 415 Kax40ro Habopa KOMNOHEHTOB: Mak-
CMMasIbHBbIN BbICTYN KOHTAKTHOM naowaaku (ypoBeHb 1). cpeHuii BbICTYN KOHTAKTHOW nioLwankm (YpoBeHb 2) 1
MUHVMasbHbIM BbICTYN KOHTAKTHOM niowasakn (ypoBeHb 3).

Mpexae YeM NPUHSATL MUHMMAsIbHBLIA BapuaHT NMOCafo4yHOro MecTa, pa3paboTuuky pekomeHayeTcs
OLLeHUTb TOYHOCTb M3[eNNs, OCHOBAHHYIO Ha YC/I0BUAX, yKa3aHHbIX B Tabnuue 14.

YpoBeHb 1: Makcumym

[ns n3genuii, nMeroLLX Manyto NN0THOCTb MOHTaXa KOMMOHEHTOB, 6bIM pa3paboTaHbl MakCuMabHble
pa3mepbl N0CaL04YHOr0 MecTa, YTo6bl UCNONb30BaTh Naiiky BOMIHOW AU onnaBneHnemM 6€3BbIBOAHbLIX YNM-KOM-
NMOHEHTOB 1 KOMMNOHEHTOB C BbIBOAAMM B (DOPMe Kpblna Yaiku. FreomeTpusa. npegnaraemas gis aTux KOMNOoHeH-
TOB. TaK Xe Kak W ANA KOpnyCcoB KPUCTa/I/IOHOCUTENS C KOHTakTamy B BbleMKax v Habopa KOMMOHEHTOB C
J-chopmolii BbIBOAOB, MOXET 06ecneunTb 60/ee LWMpoKue BO3MOXHOCTY A1 MPOLECCOB Nalikv onsas/feHnem.

YpoBeHb 2: CpepfHuii

Ona nsgennii c ymepeHHbIM ypOBHEM NIOTHOCTY pa3MelL,eHNs KOMNOHEHTOB paccMaTpuBaeTcs NCMNOosb-
30BaHne ycpeiHeHHOV reoMeTpumn Nocafo4vHoro Mecta. YcpeHeHHble nocafouHble MecTta, npefcTaB/ieHHble
[ANna Bcex HA6OPOB KOMMNOHEHTOB, 06ecneyaT HagexXHblli KOHTaKT NPKUNONA A8 NPOLLECCOB Navikv onaBAeHNeM
1 peKoMeHAYTCA AN Naiku BOMHOW UKW Naiku onnasneHneM 6e3BbIBOAHONO Kpuctania n KOMNOHEHTOB C
BbIBOAAMM TMNA KPbINO Yaiiku.

YpoBOHL3: MUHUMYM

Mpw BbICOKOW NAIOTHOCTU pasMeLLeHNst KOMNOHEHTOB, TUNMWYHOW A19 NOPTATUBHOTO M MEPEHOCHOro usge-
Nns. AonyckaeTcs paccMmaTpuBaTb MUHMMasbHbIe pasMepbl reoMeTpun nocagoyHoro mecta. Boibop MuUHK-
MasIbHO reoMeTpunM MOCafo4YHOr0 MecTa, BO3MOXHO, He SIBNSeTCA MNOAXOAALWMM ANA BCEX KaTeropwuii
MCMoNb30BaHUA N3aenuns.

Wcnonb3osaHue knacca npuMeHeHus (A. B, nC) 06beHEeHOC YPOBHEM NIOTHOCTY pasMeLLeHNs KOMMo-
HeHTOB (1.2. 1 3) Npy onNncaHuy 3NeKTPOHHOro MoayNs. Kak npumep, 06beanHeHne onucaHna ypoBHS 1 Knac-
ca Al, B3 unn C2 mMoxeT yKkasblBaTb pas3inyHblie KOMOUHaLMW knacca NPUMEHEHUS W YPOBHA MIOTHOCTU
pasmeLLeHNss KOMMOHEHTOB, YTOGbLI MOMOYb B MOHUMAHUW 3KCNyaTaLMOHHbIX U NPOM3BOACTBEHHbLIX TpeGOBa-
HWI K KOHKPETHOMY 3/1EKTPOHHOMY MOZY/HO.
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4.2 CwucTeMmbl onpegeneHus pasmepa

HacTtosAwuin nogpasgen onvicbiBaeT psAg pasMepHbIX KpUTEPUEB A5 KOMMOHEHTOB, MOCA404YHbIX MECT,
TOYHOCTU YCTAHOBKN KOMMOHEHTOB 1 BO3MOXHOCTW CO3faTb NasiHoe coeiuHeHne onpegeneHHoro pasvepa,
COOTBETCTBYHLLEro Tpe6OBaHNAM HAAEXHOCTU WM aHaNn3y yHKLMOHNPOBAHUSA N34E/US.

[onyckn npoduns hopmbl 3afaHHON NOBEPXHOCTM UCMONbL3YHOT NPU NPOCTAHOBKE pasMepoB, YTOObI
O[iHO3HAYHO OMpeAennTb 3Ha4YeHUe AmanasoHa Mexay MakCMuMasibHbIMU Y MUHUMasIbHBIMW pa3MepamMmn KoM-
NMOHEHTOB WM BbIBOAOB. [lonyck npodhnns hopmbl NpeAHa3HayveH ANA KOHTPOIA pasMepa u NosI0XEeHNS KOH-
TaKTHOW nnowaaki. Metoa f0nyckoB hOpMbl NpUBEAEH Ha pUcyHKe 1

PucyHok 1 — MeTopg fonyckosB opMbl

Mcnonb3oBaHue cuctemMbl o6pasmepmsaHus npoduns opmbl TpebyeT NOHUMaHUS NPUHLMNOB. MpuHK-
MaeTcsi MCNosib30BaHve Habopa Tpe6oBaHWii, NPK3bIBaIOLLMX K CNeAyIoLLMM NpaBuiam, ec/im He ykasaHo NHoe:

a) BCe pasmepbl ABAAKTCA HOMUHA/IbHbLIMU;

b) npegenbHble pa3Mepbl ynpaBnsoT kak OpPMOLi, Tak 1 pa3mepomM;

C) Haunydwas hopma HyxgaeTcsi B MakCuMasibHbIX pasmepax;

d) ykasaHue [,onyCcKOB OTHOCUTE/IbHO 6a3bl U40NYCKW MOIOXEHNSA MCNOMb3YIOT A1 MaKCUMaslbHbIX pas-
MepOB; AOMYCKM 3aBUCAT OT pa3mepa parMeHTa;

€) KoopAuHaTbl NO3MLMOHUPOBAHUSA ONPeenaTCsa MakCMMasbHbIMU pasmepamMu,

f) monyckn n ykasaHue nx 0THOCMTesbHO 6a3bl, KPOMe pasmMepa v KOOpAUHAT, MPUMEHSAIOT He3aBUCUMO
oT pa3mepa anemeHTa (RFS).

MpYHUMNLI NPOCTAHOBKM PasmMepoB, UCNOMb3yeMble A48 3TONW CUCTEMbl aHanusa, paccmaTpusaioT B
KauyecTBe OCHOBHOIi Liesin TpeboBaHuns K C60pKe 1 MOHTaXy. MepeyHn TEXHNYECKNX AaHHbIX /19 KOMNOHEHTOB
Unv pasmepoB NOCaf0UHbIX MECT Ha naTax MoryT UCNOo/b30BaTb Pas/iMyHbIe MPUHLMNLI MPOCTAHOBKM pasMe-
POB. OfHAKO LieNblo ABNAeTCA 06beNHEHNEe BCeX MPUHLMNOB B eANHYI0 cuctemy. Ansa achpekTnBHol paboTbl
KOHCTpYKTOpam pekoMeHyeTcs yCTaHOBUTb COOTBETCTBME MEXAY COOCTBEHHON CUCTEMON NPOCTaHOBKN pas-
MepOB 1 CUCTEMOIi NPOCTAHOBKM pa3mMepoB Npodnns opmbl M NPUHLMNAMU aHa/IM3a, ONMCaHHbIMU B HACTOS-
Lem cTaHgapTe, YTobbl erye agantTnpoBaTbCA K3TUM NpuHUMnam. Kak npumep, ecnm gonyck, UCnosib3yembiit
B [JOKyMEHTauun AN yCTaHOBKM, 60o/blle, Yem Aonyck 060pyaoBaHus, UCNOMb3YeMblA Npyu yCTaHOBKe Ha
Npou3BOACTBE, OAHOKPATHOE U3MEHEHME pa3Mepa MOXeT U3MEHUTL NocafloyHoe MecTo.

4.2.1 [onycTUMble OTK/IOHEHUA AN KOMMNOHEHTOB

MpoussoanTeNn KOMNOHEHTOB U TeEXHUYeckne komuTeTbl MOK HecyT OTBETCTBEHHOCTL 3a CUCTEMY NpPo-
CTaHOBKV pa3mMepoB 1 AOMYCKOB ANA 3NEKTPOHHbIX KOMMOHEHTOB. VX koHUuenuun 6binn npeobpasosBaHbl B
PYHKUMOHANbHbIV 3KBUBAIEHT C UCNO/Ib30BAHMEM MeTOoa YyCTAHOBMEHMUS AOMNYCKOB /151 BCEX KOMMNOHEHTOB,
yKa3aHHbIX C UX HOMUHa/bHBLIMW pa3MepamMy B ka4ecTBe NpefAesibHbIX pa3mMepoB (MakCUMasbHbIA U MUHK-
MasibHbIl pa3mep). [onyckn SBAAIOTCA OLHOCTOPOHHWMMK W ONUCLIBAIOTCA Tak. YTO6bl OTPa3uTb fydllee
ycnosue Ans QOpMUPOBaHUSA NASHOTO COEUHEHNS.

MpYHUMN NPOCTAHOBKM Pa3mMepoB KOMMOHEHTa OCHOBAH Ha OLeHKe NMOBEePXHOCTeN BbIBOJOB KOMMNOHEH-
Ta. KOTOpble BK/IYEHbI B hopMMpoBaHne NpMeMeMoro nasHoro coeguHeHus. NpovnssoamTen KOMMNOHEHTOB
06bI4YHO NPeAOCTaBNAT pa3Mepsl 4719 CBOMX AeTaneli C HOMUHaNbHLIM Pa3MepoM 1 3aTem ycTaHaB/IMBarT
[0NyCK Ha aToT pa3mep. UTo6bl 061€r4nTh NPOCTAHOBKY pa3MepoB, 3TV pasMepbl U CBA3AHHbIE C HUMW AONYCKN
npeobpa3oBaHbl B MUHUMA/IbHbIV 1 MakCUMasbHbI pasmepsbl.
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Hanpumep, koHgeHcaTop C3216 nMeeT NpOU3BOACTBEHHbI HOMUHANbHBIV pasMep A/uHbl L = 3,2 mm.
Jlonyck, yka3aHHbl1 n3rotoButenem, coctaenset gO,2 MMm. Takum o6pa3om, MUHUManbHbIA pa3Mep L coctas-
nset 3.0 MM C OAHOCTOPOHHUM Aonyckom 0.4 MM. 1 B pe3ynbTaTe ero MakCMMmasibHbIii pasmep cocTasnseT
3.4 Mm.

MpuBeAEeHHbIN Bbile NpYMep 418 KOHAEeHCaTOpoB ceMelicTBa 3216 NpounntCcTpUpoBaH Ha pUCYHKe 2.
Pa3mep ANnHbI KOHeHcaTopa, YCTaHOB/IEHHbIV 3roTOBUTE/IEM KOMMNOHEHTA, NpUBefeH Ha puUcyHke 2a. fiu-
Ha KOMMOHEHTA C ero MUHNMa/IbHbIM pa3mMmepoM B MpeobpasoBaHHbIX pasMepax HOBOM CUCTEMbI C UCNOb30Ba-
HMem HOBOro MeToja yCTaHOBJ/IEHUA AOMNYCKOB NpuBeAeHa Ha pucyHke 2b. NocagoyHoe MeCcTo npuBefeHo B
ero MakcvMasibHoOM pasmepe. 3Tu ycrioBusa obecrneynsatoT ONTUMasIbHYIO rasiTesib Ha Hocke. [1n1s onTumMasib-
HOW ranTenun Ha NATKe HOMWHasIbHblE pa3Mepbl KOMMNOHEHTa MakCMMasibHbl, & pa3Mepbl NOCaA04YHOIo MecTa
MUHUMaJTbHbL.

PasmMepbl 1 gonycku nsrotoButeneii (Makcumarnb-
Has ANvHa geTtaneii coctasnsieT 3.4 MMm)

Moka3aH KOMMOHEHT C AJINHOW, yKasaHHol no
YCNOBVIO MUHUMaNIbHOTO MCNOMb30BaHWA MaTepuana, u
[O0MYCKOM Ha npohunb ANs yKasaHWsi MakcuMasibHOM
ANNHBI KOMIMOHEHTa, paBHoi 3.4 Mm

Mocafo4yHOe MecTo € pa3mMepomMm 2. ykasaHHbIM Mo
YCNOBUIO MaKCUMa/ibHOTO WCMNOIb30BaHUA MaTtepuana.
Jonyck Ha npodunb kKomnoHeHTa (0.2 X 2) nawc Aonyck
Ha npothnnb KOHTaKTHOW nnowaakm (0.05 x 2) natc Tou-
HOCTb ycTaHoBkM (0.1 B AnameTpasibHOM BblpaXeHuUu oT
HOMUWHa/IbHOTO MOJIOXEHUS) YYUTbIBAOT NpW onpegerne-
HUW COOTBETCTBYHOLWEro pasmepa Ansa 2 natc Tpebyemas
ranTenb HOCKa KOHTakTa

c

PucyHok 2 — lMpumep nNpocTaHOBKN pa3mepoB KoHgeHcaTtopa 3216
AN ONTUMaNbLHOTO YCI0BUA ranTenu npunos

Mofo6HbIE NPUHLMNBLI MPUMEHSOT K KOMMNOHEHTaM MOBEPXHOCTHOrO MOHTaXa C BbIBOAAMMU. YKa3aHHbIe
NpUHLMNUanbHbie pasmepbl OTHOCATCA K (DOPMUPOBAHUIO ranTeneil Npunost Ha Hocke 1 Ha nATke. s komno-
HEHTOB C BbIBOAAMU B (DOPME Kpbl/ia Yaiiky HOMUHa/IbHbIe pasMepbl UCMO/b3YHOT /15 BHELUHMX KpaliHUX ToYek
KOMMOHEHTA C y4eTOM (hOPMUPOBAHUS TaNTeNN NPUNOS HA HOCKE. Takxe HOMUHa/IbHbIE pa3Mepbl UCMONb3YIOT
BNpejenax BHyTPeHHel YacT cchopMUPOBAHHOTO pagnyca NPOTUBOCTOSLLMNX BbIBOAOB C y4eTOM hopMupoBa-
HUS TaNITENN NPUNOS Ha NATKE.

BHeLHWe pasmMepbl YNM-KOMMNOHEHTOB C BbIBOAAMMW WK faxe 6e3 BbIBOAOB 00bIYHO /IEerko onpeaenTb,
TakK KaKOHY NPeAOCTaB/IATCA NPON3BOAUTENIEM KOMMNOHEHTA. BHYTPEHHME (OT NATKM K NSTKE) pa3mepbl He yKa-
3bIBalOT B MPOMbILIEHHbIX CTaHAapTax UM TEXHUYECKUX JaHHbIX U3rOoTOBUTENEl. DT pasmepbl TpyaHee
onpefennTb He TOMbKO 13-3a (DOPMbI BbIBOAA, TOPLLEBOTO KOHTAKTa WKW 3arny61eHHOro BbiIBOAA, HO U NOTOMY
YTO BHYTPEHHME pasMepbl JO/IKHbI 6bITb BbIUMCIEHBI C MOMOLLBIO BbIYMTAHWS CYMMbl pa3MepOB BbIBOLOB (CO
BCEMM CBOWCTBEHHbLIMW UM JOMYCKAMM) U3 MOSHbIX Pa3MepoB KOMMNOHEHTA.
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MPUHLMMBI NPOCTAHOBKM Pa3MepOB M 4OMYCKOB U3roToBUTeNs Ansi kopnycos SOIC ¢ BbiBogamu B hopme
Kpblia yaliky nokasaHbl Ha pucyHke 3a. Mpeo6pa3oBaHHbIE pasMepbl C y4eTOM BCEX TPeGOBaHUI CUCTEM MOH-
Taxa npefcTaBneHbl Ha pucyHke 3b. Pasmepbl N0Caf0YHOro MecTa nokasaHbl Ha pUcyHke 3c. HOMUHanbHbIe
pasMepb! ONpeAenstoT MUHUMAabHYH ANIMHY, U3MEPEHHYIO MeXAY ABYMS BHELUHUMU KpasiMy BbIBOAOB KOPMY-
ca. lonyckn yBenuuuBatoT 3TOT pa3Mep A0 MakCUMasbHOW LUMPUHBI, COKpallas BO3MOXHOCTbL ranTenu Ha
HoOCKe.

MponaBoacraoHMM pasmepsbl
kopnyca SOIC

P**bLLpbI 1 Joryckn nerOTCurr3xn»,

nm nfffw nm »prniT < inpoduns.
C3 myCMNnoslWWM BW M M R)
MCRosina—LW A W UpUM »

MpMUH HW 1- Ecm5 w» BTy L ULWLH
urotcauramu, To mdikhmo gounTath,
mpMTras M ioaiM pgoHop kgopa T
1» 06 LM ANnHBI copryos L.

PucyHok 3 — OnpegeneHune pasmepos npocuna kopnyca SOIC ¢ BbiBogamu B opme Kpbina valiku

BHyTpeHHne pasmepbl MeXay KpOMKaMu Ha NATKE Ha NPOTUBOCTOSLLMX CTOPOHAX ABNAOTCS Hanbonee
BaXHbIMW. BHyTpEeHHME pa3mepbl NOy4Y€EHbl C MOMOLLBH:

- onpeAeneHns MakCMMasibHOM WNPWHbI KOMMNOHEHTA, N3MEPEHHOW OT KOHLA BbiBOAA A0 KOHLA BbiBOAA
(aTOT pa3mep 0603HaYalOT Kak/., ero npefocTaBsieT U3roToBUTESb);

- onpegeneHns MMHUManbHOW A/TMHbI BbIBOAA, M3MEPEHHOI Mo LUMpPUHE Nocaf04vyHoro Mecra (OT NATKM 40
MbICKa A/151 BbIBOAOB B (hopmMe Kpblsiayaliki) (3TOT pa3mep 0603HavaloT 7,ero npegoctaBnisieT U3roToBUTENb);

- BblUMTaHUA YABOEHHOW MUHUMAa/IbHOM ANMHBI BbiBOAA (b) M3 MakCMMasibHOM MOJTHOW A/TMHbI KOMMOHEH-
Ta (a), YTo6bl NOAYUNTb MaKCUMasIbHOE PACCTOSTHME MEXAY BbiBOAaMM KOMMNOHEHTa (BHYTPEHHEE paccTosHe
MeXAy MPOTMBOCTOALLMMUN OKPYIIEHUAMM Ha NSATKaX). YUuTbiBas 4onyckn Ha pasmepsl (&) 1 (b). pasHocTb onpe-
AeNUT MUHMManbHOe pacCcTosHMe MexAy NPOTUBOCTOAWMMYK NATKamu. Pa3HOCTb nokasbiBaeT AOMNYCK AN
XyALero cnyyas;

- Tpy Habopa A0MYCKOB BK/HOYEHbI B pacyeT, ONMCcaHHbI B Npeablayliem ab3ale: LonyCcKM Ha BECb KOM-
MOHEHT 1 AONYCKM A1 BbIBOAA HA K&XA0M KOHLUe. Tak kak He Bce Tpu Habopa f0MnyCcKoB paccMaTtpuBaloT B UX
XyAlWwem cnyyae, pekoMeHAyeMblii MeToa AN onpefesieHnst cTaTUCTUYECKOro BINSIHUS — CYMMUpPOBaHMe
KBaApaToB JOMYCKOB M U3BJ/IeYEHME KBAAPaTHOr0 KOPHS M3 MX CyMMbl Kak CpefHeKBagpaTuiHOro 3HavyeHus
ponyckos (RMS).

Hanpumep, cpefHekBagpaTuiHOe HakoneHne Aonycka paBHo

+2(F,,)r. <1>

[I®MNoi ~ ~TwK~ T* ~ "ak —"TT'
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Hanpumep, kopnyc SOIC c 16 BbiBOAaMY MeeT cnegytoLlve npegensl 418 n3meperuii L (4avHbl Komno-
HeHTa) 1 [ (fVHbI BbIBOAA):

= 5.8 MM. i-n&= 6.2 MM.

= ATaKk —A"TT = “ 5.8 =0.4 MM,

Tirirpz 094 MM, FM =1.27 MM,

7= Ta-T,,»1.27- 0,4 =0,87 mwm.
Mo3TOMY BbIYMCAEHUSI MUHUMAIbHBIX U MakCUMasibHbIX pasMepoB S cneayiolme:
Smh=Lm, - 27/ =5.8-2 (1.27) = 3.26 M.
- 27 =6.2- 2(0.4) =5.40 mMm.

= ~ =5,4- 3,26 = 2,14 Mm.

Pasnnune mexay Srminu SmexcoctaBnset 2.14 MM. KOTOPOe, BEPOSITHO, ABNSETCA AMana3oHoM Aonycka,
60/1bLWKM, YeM aKTUYeCckunii AnanasoH, B Npejenax KoToporo Npom3BeAeHbl 3T KOMMNOHEHTbI. STOT XyALwnii
cnyyvaii Ans gnanasoHa fonyckagnsa S MoxeT Takke OblTb BbIYMCIIEH CIOXEHVEM [O0MNYCKOB 415 A/TNHbI KOMMO-
HeHTa UABYyX BblBOAOB:

Sw=Ltd+2TM=0.4 +2(0.87) = 2.14 mm.

UYtobbl NnonyunTtb 60n1€ee BepOATHbIN fnana3oH JoNycka, BbIYUCAAIOT CpegHekBagpaTniHoe 3HaueHve,
Mcnosb3ys f0NYyCKN Ha BKIOYeHHble pasmepbl (L n T):

(RMS) = nj[LM)2 -f 2{TM)2 = V(Q4)2 - 2(Q87)2 = 1.29 MM.

Std (RMS) npu6aBnstoT k Snin, 4To6bl NONYYUTb MakCMMasibHbIA pasmep S. 3TOT MeToj NCMOoMb3YHoT,
4YTOObI BEPOATHbIN pa3mep Sig, 6bi1 3a4eiCTBOBaH B ypaBHEHMSAX NOCAA04YHOr0 MecTa AN BbluncnexHmsa Grin
(MMHMManbHbIA NPOMEXYTOK NOCaf0YHOro MecTa MeXAy CKPYr/ieHMaMu Ha natke). B gaHHOM npumepe
MCMNoNb3ylT criegyrowmne opmysbl 418 Smex

sma (RMS) = Snt + S*.(r. m. s.). 4.2)
S~. (RMS) =Sm+ SO (r. m. s.) = 3,26 4 1.29 = 4.55 uM.

UTo6bl onpeaenntb pasmep Gnrigna nocafoyHoro MecTa, B kayecTBe AoMycKa 4715 KOMNOHeHTa UCMosb-
3ytoT SW (1. m. s.) (T. €. SX4(r. m. s.) = C). Bbluncnexnve Gmin:

G«»=S,,-2J-V(C! -F 1+Pi). «1)

CwMm. pacyeTB4.2.4.

4.2.1.1 BebluncneHue pasmepa Z

CyLLecTBYIOT pa3/inyHble BapuaHTbl onpeeseHns AonycKoB A1 KOMNoHeHTa C. TEXHO/1I0rMYecKoro npu-
nycka F n gonycka Ha yctaHoBky P. B onpefeneHun BblunCNEHUA 4718 NpUMepa Ha pUcyHke 2 Ansa pasmepa Z
cnepyet OTMETUTb, YTO KOMNOHEHT 3216 umeeT Lnmex, paBHoe 3.4 MM, 1 L,M, paBHoe 3.0 MM. YuuTbiBas, 4to F
paBHO0 0.1 MM 1 P paBHO 0.2 MM, crieflyloLLne faHHble UCMOo/b30BanCh 6bl 4715 onpefenieHns pasmepa Z:

Zmx=  42JT4J(q2.F 2+P)2, (4-2)

Zmex= 4 2JT47(Q42 4 Q12 + Q22).

B BbllenpuBegeHHOM MpuMepe ABe COCTaB/ANLWNX AO/MKHbI OblTb N3MEHEHbI [0 BEPOATHOrO Yncna.
O6bIYHO MOMYYEHHbI pasMep Z. paBHbIii 4.6, 6yaeT npueMsieMbIM 4151 NOCAA04HbIX MECT YPOBHS 2. co3A4ato-
LUMX BbICTYM HEMHOrO 60/bLUe, Yem 0.5 MM. c 060MX KOHL,0B KOMNOHeHTa 3216.

4.2.2 [JonycTuMmble OTK/TOHEHUS 418 KOHTAKTHOM naoLwagkm

[onycTuMbie OTKIOHEHUSI POPMbl KOHTAKTHbIX NOWAA0K ONpeaesisatoT Mo TO e MeToAnke, YTo U Ans
KOMMOHEHTOB. Bce AoMyCKM 4151 KOHTaKTHbIX N10WaA0K NpegHasHaveHbl 415 Toro, YTo6bl 06ecneynTb Npoek-
TUpPyeMOMyY NOCaf04HOMY MECTY KOHTaKTHbIe NAoLWankn MakcumaabHoro pasmepa. O4HOCTOPOHHME J0NYCKN
npefHa3HayeHbl 4151 COKpalleHUsi pa3mepa KOHTaKTHOW M/oWajku u, crefoBaTesibHO, AN1A COKpalleHUs
o651acT hOPMUPOBAHMA NAsHOTO coeAnHeHNs. YTobbl ynpoCTUTb COOTBETCTBYHOLLME CUCTEMbI MPOCTAHOBKM
pasMepoB, NPOCTaB/SOT BHELUHWIA 1 BHYTPEHHUIA padmepbl NOCaL04YHOro MecTa.
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MeToAuKa NpocTaHOBKM pasMepoB B HACTOALLEM CTaHAapTe UCMNOo/b3yeT npefesibHbie pasMepsbl U reo-
MeTpuyecKoe yCTaHOB/IEHNE AONYCKOB, YTOObI oNucaTh AOMYCTUMbIE MaKCUMa/IbHbIE U MUHUMASIbHbIE pasMe-
pbl NOCaA04YHOro MecTa. Korga KoHTakTHble NoLWaakm MMEKT MakcManbHblli pasmep, pesynbTaToM MOXeT
6bITb MUHUMaIbHOE [ONYCTUMOE PacCTOAHNe MeXAy KOHTakTHbIMW naowagkamu. B cnyyae, korga KOHTak-
THbIE NI0WaAKN UMEOT MUHUMA bHbIV pa3mep, pe3ynbTaToM MOXeT ObiTb AONYCTMOE MUHMMasIbHOE noca-
[l04YHOEe MecTo, He06X0AMMOe, YTOObI NONYYUTb MUHUMASIbHBI HEOOXOAUMBIA BbICTYN KOHTAKTHOW NOLLaLKN.
DTN OrpaHNYeHns yunTblBatoT A1 OLLEHKM rOAHOCTY NOCaf04Horo Mecrta. NosHas MeToAnka cucTeMsl npocTa-
HOBKM pa3MepoB, onncaHHas B HacTosLWeM cTaH4apTe, OCHOBaHa Ha laHHbIX MeTofax u pacnpocTpaHaeTcs Ha
MOHTaXHble pa3Mepbl KOMNOHEHTOB, pasMepbl NOCaA04YHOr0 MeCcTa, KOOPAUHATbI YCTaHOBKM U T. 4. MeToauka
no3BoNsieT NPOBEPUTL 3T TPEBOBAHNSA ONTUYECKUMU METOAAMM B 1060/ MOMEHT BO BPEMSI TEXHO/10rMYeCKo-
ro npouecca Ana obecneyeHns COOTBETCTBUA pacyeTy gonycka (cMm. Tabnuuy 14).

4.2.3 TexHONornyeckue Jonycku

MocapouHoe mecTo ansa kopnyca SOIC ¢ BbiBOgaMy B hopme Kpbisia valikiu, npefHasHayeHHoe CooT-
BETCTBOBAaTb METOAMKE OnNpefesieHnsa pasmMepa KOMMOHEHTa, MPUBELEHHOIO paHee Ha pUCYHKe 2. Noka3aHo Ha
pycyHke 3. HOMUHanbHbIM pasmep L onpeaensioT No BHELHUM KpasiM KOMMNOHEHTA.

[na nocago4yHoro mecta pasmep Z ABnseTcA MakcMasibHbIM, B TO BpeMS Kak BHYTPEHHWE KpaliH1e TOUKM
3afalTca MUHUMasIbHbIM pasmepom G. OAHOCTOPOHHWE [ONYCKN COKPATUAN HOMUHA/bHBIV pasmep Z. yBenu-
YMB HOMUHANbHbIA pazmep G. DTOT NpuemM, No kpaiiHeli Mepe, NPUBOANT K YMEHbLLEHWIO MaTepMasoemMKocTh
nocafilo4HOro mecta. Takum 06pa3oM, KOHeUHble 3HaYEHUS AO/DKHbI 6bITb KaK MOXHO 6/1MXKe K HOMUHA/IbHbIM
pasmepam Z 1 G npu MakcvMasibHOn MaTepuanoemMmkocT. 3Ta MeToAmnKa Takke cnpasegnnsa ans pasmepa X
KOHTaKTHOW MowWaakv, KOTopbIli onNpefesieH kak MakCuMasibHbIin pasmep.

OTKOHEHNe pa3mepoB Z. G 1 X onpeaensoT Kak TeXxHonornyeckuii gonyck F. 9TOT TEXHOOTMYECKMIA
ponyck (cMm. Tabnuuy 14) — makcuMasnbHoe U3MeHeHne Mexay Hanbo/bluMM pasmepoM nocagovyHoro Mecta
(MMC) n HanmeHbLW M pa3MepoM nocagoyHoro mecta (LMC). OH He Bk/loYaeT B ce651 CMeLLeHMe 3/1EMEHTa,
Kak onucaHo B Tabnuue 15. kKOTOpoe BK/IIOYEHO B YCTAHOB/IEHME AOMYCKOB A1 MOHTaXa, Tak Kak MalluuHHas
onTuKa nepeonpegenseT UCTUHHOE NOJIOXEHNE NOCa04YHOro MecTa.

4.2.4 lonyCTUMble OTK/IOHEHUA ANA YCTAHOBKU KOMNOHEHTOB

[Lpyras yacTb ypaBHeHUss — OTK/IOHEHUE MpW yCTaHOBKe, 0603HavYeHHoe 6ykBOW P. 3To OTKnoHeHue
npeAcTaBfiieT NMoJIOXKEHNE KOMMOHEHTA OTHOCUTESIbHO €ro TOYHbLIX KOOPAWUHAT, OnpefesieHHbIX B MPOoekKTe.
TepMuH «OTKNOHEHUE B AnameTpasibHOM BbipaxeHun» (DTP) ncnonb3ytoT, YTo6bl OnucaTb 3TO OTKNOHEHNME.
DTP — eguHCTBEHHOE 3HAUYEHMEe, KOTOPOE MOXET ObiTb MCNONb30BAHO B pa3MepHOM aHannse fonycka.

Hanpumep, 4To6bl YCTAHOBUTL KOHEYHbIE pasMepbl BbiCTyna MATKM A1 npumepa, NpuBefeHHOro Ha
pucyHke 3, 6yayT cnpaBefiMBbl CieayroLmne ycrioBus:

Gnin- 4.55 - 2(J)- V[(Su*)2-(F)2+(P)2.

rae J = 0.5 MM (KOHEeYHbIli N3rn6 Ha naTke):
C =Sld(r. m.s.) = 1.29 mm (cM. npeAblayLiMe BblYUC/IEHUSA PA3MEPOB KOMMOHEHTA);
F = 0.1 MM (CymMMapHbI/i TEXHOIOTMYECKUIA f0MNYyCK);
P =0.1 MM (CyMMapHbIii OMYCK YCTAHOBKM MOHTaXHOro 060pyA0BaHus).
Takum o6paszom,

Gnn=4.55 - 2(J) -V[(t29)2 + (Q1)2-(Q1)2 = 2,25.

[pyrve BaxHble yCnoBuA A/15 MHOTOBbIBOAHbLIX KOMMOHEHTOB, KOTOPbIE HYXHO PacCMOTPETb NPU NPOekK-
TUPOBaHUK NOCaA04YHOr0 MecTa. — 3TO BbIBOJ, TOPLEBOW KOHTAKT nu war 3arny6aeHHoro Beisoga. War onu-
CbiBaeT HOMWHAbHBIA pa3Mep 3a30pa OAHOr0 TOPLLEBOrO KOHTaKTa KOMMOHEHTa AW 3arny61eHHOro BbiBoAa
CO CMEXHbIM BbIBOAOM. HMKaKoi AONYCK He Ha3HayeH Ha pasMep Lara B MeTofuke onpegeneHns opmsi.
OTK/IOHEHNS B LIare BKNOYEHbI B pa3Mepbl LVPUHbI BbIBOAA, TOPLLEBOrO KOHTaKTa uiv 3arny6/1eHHOro BbiBoaa,
KOTOpble HOMUHA/ILHO NpefcTaB/ieHbl B MUHUMa/IbHOM pasmMepe.

4.2.5 Pa3mep n aHanuns gonycka

Mpu NpoeKTVPOBaHNN KOMNOHEHTA 1 €ro MOCaf04HOro MecTa UrpatoT posib HECKO/TbKO OBCTOATENbCTB:

- JONYCKW pasMepa 1 [onyck NoM0XeHNA BbIBOLOB KOMMOHEHTA,

- [JONyCKX nocajo4Horo mecra:

- TOYHOCTb YCTAHOBKM Ye/T0BEKOM MM MALLMHOM LieHTpa KOMMNOHEHTa Ha N0cafo4yHoe MecTo.
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B pesynbTate nosyyaeTtcsi 0651acTb KOHTAKTHOW Miowajku, AOCTynHas ANs navikvu npunoem, kotopas
o6ecrneynBaeT HYXHYI0 hOPMY rasiTeNn NATKM, HOoCKa U 6OKOBOM rantenu.

CucTeMHble ypaBHEHUs! GblIM pa3paboTaHbl 4151 YNM-KOMMOHEHTOB M MHOTOBbIBOAHbLIX KOMMNOHEHTOB.
JTOT METO, UCXOAUT U3 TOTO, YTO KOHEeUYHble pa3mMepbl KOMMNOHEHTOB M MOCa04YHbIX MECT SIBSIOTCA Makcu-
MasibHbIMY /151 N306paxeHnst pOopMbl NAsiHOTO COEANHEHNS (T. €. BHELUHWE pa3Mepbl KOMMOHEHTOB MPU MUHU-
MasibHOM pasmepe C BHELUHWMU pasmMepamMu NocafouHblX MEecT Npyu MakCMMasibHOM pasmMepe). YpaBHeHUst
UCNOb3YIOT CNEAYIOLLME CUMBO/IbI:

- C — 0[HOCTOPOHHMWIA AONYCK NPOUIS KOMMOHEHTA!

- F — 0/IHOCTOpPOHHWIA AonyckK Npohust Nocafo4yHOro MecTa Ha niarte;

- P — OTKNOHEHWE B fUaMeTpasibHOM BbIPAXEHUM TOYHOCTM YCTAHOBKM LLeHTpa KOMMOHEHTA Ha rnoca-
[l04HOEe MecTo.

YuuTtbiBas, YTO [/151 KQXAOr0 KOMMNOHEHTA PEKOMEH/YETCS ONpefeieHHblli 06BEM NPUMOosi, HEKOTOpbIe
MeToAbl UCMOMb3YIT KPUTEPUNM HaMMeEHee 61aronpuATHOrO cryyasi, 419 TOro YTo6bl onpefennTb pasmep.
ATOT NpUHUMN TpebyeT, uTo6bl C. B NP 6bIM 4o6aBNeHbl K MUHUMAIbHOMY pasMepy A/1MHbl KOMIOHEHTa C yue-
TOM Tpe6oBaHWii NasHOTo COeAMHEHNS 4151 ONpeseneHns pasmepa.

OnbIT NokasbiBaeT, YTO MeToj HauMeHee 611aronpusTHOTO Ciyyasi He Bcerga Heo6XOoAWM; MO3ToMy
MCMOJIb3YHOT CTATUCTUYECKME METOAbI, U3B/IeKast KBaPaTHbIA KOpeHb U3 CYMMbl KBaApaToB LOMNYCKOB. JTOT
MEeTO[, UCXOAUT U3 TOr0, YTO BCE 3/IEMEHTHLI He GyAyT OCTUTaTb CBOEMO HaVMeHee 61aronpuUsTHOTO Ciyyast.
[Janee npuBefeHbl ypaBHeHUs A5 onpejeneHns Tpe6oBaHuii K NocaoMHOMY MECTY C UCMO/Ib30BaHWEM cTa-
TUCTUYECKUX METO0B!

(4.5)
(4.6)
4.7)

rae Z — pJivHa nocafo4Horo Mecra;

G — paccTosHue mexay KOHTakTHbIMK nJiowagkamMmm nocagoyHoro Mmecra:

X — wWupriHa nocago4Horo Mecra,
L — ANMHa KOMMOHEeHTa;
S — paccTosiH/e Mexay TOpLEeBbIMU KOHTaKTaMy KOMMOHEHTa;

W — wunpviHa BbIBOAA;
J — xenartenbHblii pasmep ranTenn NpUNos UAv BbICTyna KOHTaKTHOW NoLwaaku;
J(— ranTenb NpUNOs WU BbICTYN KOHTAKTHOW MO AaAKN Ha HOCKE;
J — ranTtenb NPUNOSA AW BbICTYN KOHTaAKTHON N0OLWAaAKN Ha NATKE;

Js — ranTesnb NpPVNOs UK BbICTYN KOHTAKTHOM NoLagkm c6oky;

C — [0MnyCKN KOMMOHEHTa,;

CL— ponyck Ha A/IMHY KOMMOHEHTa,

Cs — fonyck Ha paccTosiHue Mexy BbIBO4AMU KOMIMOHEHTa,;

C, — [0nycK Ha LWMPUHY KOMMOHEHTA,;
F — TexHonornyeckue AoNycky Ha neyaTHyo nnaty (reoMmeTpus Nocafo4vyHoro MecTa);
P — ponyck ycTaHOBKM KOMMNOHEHTa (TOYHOCTb 060PYAOBAHUS YCTAHOBKM).

dopmyna (KBafpaTHblii KOPEHb 13 CYMMbl KBaAPaTOB) aHanormyHa n ans hopMupoBaHus nasiHoro coe-
OVHEHUS Ha MbICKe W Ha NATKe (OAHAaKO MCMOMb3YIT pas/inyHble AoNyCcku). TeM He MeHee xenaTenbHbIi pas-
Mep NasiHoro CoeAvHEeHWs U KBafpaTHbll KOpeHb CyMMbl KBaApaToB A06aBASAT 418 BHELIHEro pasmepa
nocajloyHoro Mecta 1 BblUUTalOT A/19 BHYTPEHHEro pasmepa nocafoyHoro mecra. B pesynbtare nonydaiot
OKOHYaTefbHble pa3Mepbl nocagoyHoro mectaZ. G. nX.

ToT Xe camblii MeToA, NMPUMEHUM ANA KpUCTannia, MHOTOBbIBOAHOMO MM 6e3BbIBOAHOTO KOMMNOHEHTA.
[ononHUTEeNbHO MOTYT ObITb BbIYMC/EHDI LIAT C y4eTOM COBMELLeHNs BbiBOAA C KOHTaKTHOW niowaakoi M, a
Takke paccTtosHnme N. yToObl Moka3aTb 3a30p MeX[y BblBOAOM, TOPLLEBbIM KOHTAKTOM WAV 3arsy6/1eHHbIM
BbIBOZOM W CMEXHOI KOHTaAKTHOI Niowankoii. 9TM nocnefHne Be/IMUYNHbI HE NCNO/b3YIOT B YpaBHEHUSX ANA
onpegfeneHns pasmMepos Nocafo4yHoro Mecra, Ho onyckaeTcs NPUMEHATb 415 orpaHnyeHns 61M30CTU BbIBO-
[la CO CMEeXHbIM BbIBOAOM KOHTAKTHOW NOLWafKM 1 06ecneyeHnsa COBMeLLeHNA BbIBOAA C KOHTaKTHOM naowag-
Kol (CM. pucyHoK4).
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NMpumeuyaHune — [ONyck NO3VLNOHUPOBAHUS YHUTLIBAET YI/I0BOW JOMYCK.

PucyHok 4 — LWar gna MHOroBbIBOAHbIX KOMNOHEHTOB

Hwe nprBefieHo ypaBHeHUe AN1a onpeaeneHuns Toro, ABNsATCSA 1 3a30p N Uv nepekpbiTUe MoHTaxa M

A0CTaTOYHbIMU

4.2.5.1 AHanus gonycka

M=WrX-J(C2+F2+P)2, (4.8)

N=E +AC? +F2+P)2. (4.9)

CnepytoLye NoHATUSA LOMYCKOB UCMO/b3YIOT, YTOGbI ONpPeAenuTs NocafoUHbIE MecTa A1 3/1IEKTPOHHbIX
KOMMOHEHTOB. 3TN NOHATWS feTaM3MPOBaHbl B Tab/mue 11 oTpaxatloT 4ONYCKM HAa KOMMOHEHT, Ha Nocagou-
HOe MecTo (Ha COeAVHUTENIbHYIO MOA/IOXKKY) U HA TOUHOCTL 060pYA0BaHUS, UCNOMNb3YEMOro As YCTaHOBKM

KOMMOHEHTOB.

Ta6nuya 1— SneMeHTbl aHanM3a AONyCcKa A4St YUM-KOMMNOHEHTOB

SnemMeHT Jonycka

Jlonyck KOMMNoHeHTa

JAonyck nnarbl

[MorpewHoCTb YCTaHOBKM

[anTenb Ha HOCKe

FanTenb Ha nNATke

LnpuHa 60koBOW rantenu

14

[JeTanbHoe onucaHue

Pa3HocTb Mexay ycnosuamu MMC n LMC pa3smepa KaxAoro KOMMoHeHTa, Aun-
Hbl. WMPUHBI U PACCTOAHUA MEXAY 3/1eKTpoAaMn Unu BbiBogamu. 3TO YMCIO0 — f,0-
nyck C B ypaBHeHUAX

PasHocTb Mexay ycriosuamm MMC n LMC kaxgoro pasmepa nocafo4Horo mecra.
370 unMcno — gonyck F B ypaBHeHusX (CMm. Tabnuyy 14)

Mo3nuyMoHHas NOrpewwHoCcTb onpeaesnieHa Kak OTK/IOHeHVe B AnamMeTpasibHOM Bbl-
paxeHUn. 3TO OTK/IOHEHWNE CpeAHeli TOUKM KOMMOHEHTa, MPMBA3aHHOe K TeopeTuyec-
KOMY LEHTPY MOCafo4yHOro MecTa (BkaouaeT B cebsa [OonycK pacrnosioXeHus
KOMMOHEeHTa 13 Tabnuubl 15)

BHeWHUN BbICTYN KOHTaKTHOM MNOWAAKA MO OTHOLWEHUIO K KOHLY BbiBOJA
(cm. Tabnuubl 2— 12)

BHYTpeHHWIA BbICTYN KOHTaKTHOW nowaAkM Mo OTHOLWEHUIO K MATKe BbiBOAA
(cm. Tabnuubl 2— 12)

BbICTyNn KOHTaKTHOM niowaakn v Ha pebpe BbiBoga (CM. Tabnuubl 2— 12)
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MUWHMMYMbI COeAMHEHUS NOKasaHbl A5 rantenei Hocka, NATKM 1 6OKoBOW rantenu. 3TM ycnosBus —
MWHUMYMBI, T. K. ypaBHEeHNs B4.2 06paLLaloTcs KA0MYCKY KOMMNOHEHTA, NAaThl U A0NYyCKaM TOYHOCTH YCTaHOBKM
(cymma kBagpaToB). MUHUMaSIbHBIN BbICTYN NAsAHOr0 COeANHEHUS UM KOHTAKTHOM NNoLWaakv yBenmymsaeTcs
3a cuyeT [0MNyCKOB, KOTOpble He NCMOob3YylTCA. 3anac 061acTi ycTaHOBKM f06aBNAOT K MakCuManibHOMY pas-
Mepy, KOTOpPOe 3aHNMaloT Nocago4HOe MecTo UM KOMNOHEHT. 3HaueHve 3anaca 061acTi yCTaHOBKM f,06aBNS-
10T K KaX[j0ii CTOPOHe paccMaTpusaeMblx pasMepoBs. 3TO HE06X0ANMO, YTOObI 06ecneynTb 4OCTATOUHO MecTa
ANA 9NeKTPMYecKoro n m3nyeckoro 3asopa Mexay KOMnoHeHTaMu u/vnun nocagoyHbiMn MecTamu. Tak Kak
o6Lee Yncno BCeX BbIYMCIEHWI, BO3MOXHO, He NpuBeAeT K PasyMHOMY YMC/IOBOMY 3HAYEHUIO, OKPYTr/IeHHOe
3HaueHue 6b110 fJobaBneHo k Tabnuuam, YTobbl onpeAennTb OKPYrIeHHOE 3HAaYeHVe KOHEYHOW BeNNYMHbI,
KoTopas 6yaeT UCnosib3oBaHa B NPOekTe.

Ecnun KOHCTPYKTOP, NCNOb3YIOLLMI 3TN NOCaL04YHbIE MECTa, XelaeT NonyyunTb 6osee xecTkme TpeboBa-
HMA KNpoL,eccy yCTaHOBKM 1 KOBOPYA0BaHUIO Navikv, 0TAe/IbHbIE 3/IeMEHTbI pacyeTa MoryT ObITb MU3MEHEHbI Ha
HOBble XeslaTeslbHble pasMepHble Tpe6GoBaHus. ATO KacaeTcst KOMMOHEHTA, NaTbl UM TOYHOCTU YCTAHOBKM, &
TaKke MUHMMaNbHOro NasHOro COeAVHEHNSA UM 0XUAAEMOro BbICTyna KOHTakTHOM nnowanki. Kpome Toro,
HacTOSALWWI CTaHAAPT yunTbiBaeT HE06X04MMOCTb MMETb Pa3NInyHbIe Lienv AN ranTenu npunos unv tpebosa-
HW BbICTYNa KOHTaKTHOM niowagkn. Tabnuubl 2— 12 nokasbiBatoT NOAX0Abl, NUCMO/b3yeMble ANA TpeX Lenei,
YCTaHOB/EHHbIX HACTOALWMUM CTaHAapTOM. Tabiuubl 0TpaXalT MakCUMaslbHble, CpefiHue ¥ MUHUMalbHble
(HaumeHbLUWe) TpeboBaHNa ANA BbICTyNa KOHTAKTHOW naowajkv, ncnosb3yemble Ans yBenyeHns nocasou-
HOro MecTa, UCMosIb3yeMOro A8 MOHTaXa pa3fINyHbIX BbIBOLOB KOMNOHEHTOB, KOTOPbIE A0/MKHbI 6bITb CMOH-
TUPOBaHbI Ha NOBEPXHOCTb. ECIM He yKa3aHo nHave, oTAe/bHble CTaHAapTbl onpefensaoT BCe TpU OXnAaemble
Lie/in KaK ypoBeHb 1, ypoBeHb 2 NN ypoBeHb 3.

Ta6nuuya 2— MNNOCKME NEHTOUYHbIE L-06pa3Hble BbIBOAbI M BbIBOAbI B (hopMe Kpblia yalikm (war 6onee 0.625 bim)

Pasmepbl e MUnIMMeTpax
XapaKTepuCTUKN Nocafo4HO MecTa MakcumanbHbIii ypoBeHb 1 CpefiHWii ypoBeHb 2 MuHUMaNbHBIV ypoBeHb 3

BbICTyNn KOHTaKTHOW niowaaku

Ha MbICKe 0.8 0.5 0.2
BbICTyNn KOHTaKTHOW niowagku
Ha nAaTke 0.5 0.25 0.2
BbICTyNn KOHTaKTHOU niowanku
Ha CTOpOHe 0.05 0.05 0.03
3anac 061acTn yCTaHOBKM 0.5 0.35 0.1
OkpyrneHve MNpun6nnsntensHo 0.5 Mpu6nunsuntensHo 0.5 Mpu6nusntensHo 0.05
Ta6nuuya3 — lMNnockue NeHTouHble L-06pasHble BbIBOABI U BbIBOAbLI B (hopMe Kpblna yaiiku (war He 6onee 0,625 mm)

Pasmepbl B MUAAMmMeTpax
XapaKTep1CTVKM NMOCaA0HHOro Mecta MaKcrMasbHbIli ypoBeHb 1 CpeAHwii ypoBeHb 2 MUHUMa/TbHBI YPOBEHb 3

BbICTYN KOHTaKTHOW niowanku

Ha MbICKe 0.8 0.5 0.2
BbICTYNn KOHTaKTHOM MNaoLanku
Ha naTke 0,2 0.2 0.2
BbICTYN KOHTaKTHOM nnolaaku
Ha CTOpOHe 0.0 0.0 0.0
3anac o061acTv ycTaHOBKMN 0.5 0,25 0.1
OKpyrneHve Mpn6nunsntenbHo 0.5 MpuénnsutensHo 0.05 Mpu6nnsntenbHo 0.05

15



FOCT P M3K 61188-5-1—2012

Ta6nuua 4 — Kpyrible v pacntoleHHble BbIBOAbI

XapaKTepuCTVKM NOCaJo4HOro MecTa
BbICTYyNn KOHTaKTHOWM nowagku Ha
MblICKe

BbICTYN KOHTaKTHOV Mowaakim Ha
nsaTke

BbICTyn KOHTakTHOW NioWagkn Ha
CTOpOHE

3anac 06,1acT YCTaHOBKM

OkpyrneHune

Ta6nuuya 5 — J-06pa3Hble BbIBOAbI

XapakTepucTVKN NOcagoyHOro Mecta
BbICTyn KOHTaKTHOW Niolwagku Ha
MbICKe

BbICTyn KOHTaKTHOW M/oWagKkn Ha
nsATKe

BbICTYN KOHTaKTHOV M/owaaki Ha
cTopoHe

3anac o6nactn YCTaHOBKMN

OkpyrneHune

Ta6nuya 6 — MpAMoOyronbHble UK

XapakTepucTuKy Mocago4Horo MecTa
BbICTYN KOHTaKTHOW NowWwaAKkn Ha
MbiCKe

BbICTYn KOHTaKTHOWM N/owWwagku Ha
nAaTke

BbICTYN KOHTaKTHOW M/oWwaAk1M Ha
cTopoHe

3anac o6nactu ycTaHOBKM

OkpyrneHune

MakcrManbHbIA ypoBeHb 1

1,0

0.5

0.1
0.5

MpubnusntensHo 0.5

MakcumasibHbIl ypoBeHb 1

0.2

0.8

0.1
15

Mpu6nusutensHo 0.5

CpepHwii ypoBeHb 2

0.65

0.35

0.1
0.25

Mpu6nunsntensHo 0.5

CpefHunii ypoBeHb 2

0.2

0.6

0.05
0.8

MNpu6nusntensHo 0.5

PasmMepbl B Muinmmerpax

MVHVUManbHbI ypoBeHb 3

0.2

0.2

0.1
0.05

Mpu6nnsntensHo 0.05

Pasmepbl B MunavmeTpax

MuHUMa bHBI ypoBeHb 3

0.2

0.4

0.0
0.2

MNpn6nunsntensHo 0.05

KBaZpaTHble KOMMOHEHTbI (KepaMunyeckne KOHAEHCaTopbl U Pe3ncTopbl)

MakcmasibHbI ypoBeHb 1

0.55

0.0

0.0
0.5

Mpu6nusutensHo 0.5

Ta6nunya 7 — UunuHgpuyeckme yalleyHble KOHTakTbl (MELF)

XapakTepuCTUKM MOCag0uHOro MecTa
BbICTYN KOHTaKTHOW M/OWaAKM Ha
MbiCKe

BbICTyn KOHTaKTHOW niowagkn Ha
nsATKe

BbICTYNn KOHTaKTHOI Niowanky Ha
CTOpOHe

3anac o6nactu ycTaHOBKMN

OkpyrneHue

16

MakcrmanbHbIA ypoBeHb 1

0.8

0.2

0.2
0.5

Mpu6nunsntenbHo 0.5

CpefHwii ypoBeHb 2

0.4

0.0

0.0
0.25

Mpu6nusntensHo 0.1

CpepHwii ypoBeHb 2

0.4

0.1

0.1
0.25

MpuénnsutensHo 0.5

Pasmepbl B Munanmertpax

MvHVManbHBI ypoBeHb 3

0.2

0.0

0.0
0.1

Mpn6nunsntensHo 0.1

Pa3smepbl B MunnmmeTtpax

MVHUManbHbI ypoBeHb 3

0.2

0.0

0.0
0,05

MNpu6nunsntensHo 0.05



Tab6nuuya 8— KoHTakTbl Ha HUXHel NMOBEPXHOCTN KOMMNOHEeHTa

XapakTepuCTUK1 NOCcagouHoOro MecTa MakcuMasibHb I ypoBeHb 1

BbICTyNn KOHTaKTHOW nJowagku Ha

MbICKe 0.2
BbICTYNn KOHTaKTHOW naowagky Ha
nAaATKe 0.2
BbICTYNn KOHTaKTHOV naowWwagky Ha
CTOpOHe 0.2
3anac 061acTn ycTaHOBKM 0.25
OKpyrneHve MpunénunsmtensHo 0.5

Tab6nuuya 9 — KOHTaKkTbl a BbIEMKax KOpryca KpUCTa/i/IoHOCUTeNst

XapakTepucT!K NocagouHoOro MecTa MakcuMasibHbIA ypoBeHb 1

BbICTyn KOHTAKTHOW niowagku Ha

MbICKe 15
BbICTyn KOHTaKTHOW nowagku Ha
naTke 0.4
BbICTyn KOHTaKTHOW naowagky Ha
CTOpOHe 0.0
3anac 06/1acTn yCTaHOBKM 1.5
OkpyrneHue Mpun6nnsmtensHo 0.5
Ta6nunya 10— BbiBogbl 415 Naiiky BCTbIK
XapakTepuCTVK/ NOCaf04HOro Mecta MakcvMasbHbI ypoBeHb 1
BbICTyn KOHTaKTHOW NAOWaaknm Ha
MbICKe 1.0
BbICTYNn KOHTaKTHOW njowagkn Ha
naTke 1.0
BbICTyn KOHTaKTHOW NNOWaAKM Ha
CTOpOHe 0.3
3anac o061acTu ycTaHOBKMN 15
OkpyrneHve Mpn6nnsntensHo 0.5

FOCT P M3K 61188-5-1—2012

CpefHwii ypoBeHb 2

0.1

0.1

0.1
0.1

Mpu6nnsutenbHo 0.05

CpefHunii ypoBeHb 2

0.2

0.0
0.8

MpuénnsmtensHo 0.5

CpepHwii ypoBeHb 2

0.8

0.8

0,2
0.8

Npu6nusntensHo 0.5

Pasmepbl B MuinMmeTpax

MUHMMaNbHbIN YpoBeHb 3

0.0

0.0

0.0
0.05

Mpun6nnsntensHo 0.05

Pasmepbl B MuinMmeTpax

MvHVMManbHbI ypoBeHb 3

1.0

0.1

0.0
0.2

MpunénnsutensHo 0.05

Pasmepbl B MuaanmerTpax

MVHUMabHBIV ypoBeHb 3

0.6

0.6

0.1
0.2

Mpun6nnsntensHo 0.05

Tab6nuua 11— JleHTOYHble L-06pasHble BbIBOALI, OT(hOPMOBaHHbIE MO KOPNyc (TaHTanoBble KOHAEHCATOpPbI)

XapaKTepucTuK1 nocafoyHoI0 MecTa MakcumanbHbIii ypoBeHb 1

BbICTYN KOHTaKTHOM MowWagky Ha
MbICKe

BbICTyNn KOHTaKTHOW nnowagkn Ha
naTke

BbICTYN KOHTAKTHOW M/OWagKM Ha
CTOpOHe

3anac 061acTu ycTaHOBKMN

Okpyrnexue

0,1

1.0

0.1
0.5

MpuénnsmtensHo 0.5

CpegHuii ypoBeHb 2

0.1

0.5

0.1
0.25

MpuénnsmtensHo 0.5

Pasmepbl B MunavmeTpax

MVHVYManbHbIR ypoBeHb 3

0.0

0.2

0.1
0.1
MpuénnsmntensHo 0.1
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Ta6nuuya 12— MNnockue BbiCTynawlme BbIBOAbI

Pa3smepbl B MunnmmeTtpax

XapakTepuCcTUKM Nocafo4Horo Mecra MakcumanibHbIii ypoBeHb 1 CpefHuiA ypoBeHb 2 MVHVManbHbIR ypoBeHb 3

BbICTYN KOHTaKTHOV M/IOWAanKu Ha

MbICKe 1.0 0.8 0.5
BbICTyn KOHTaKTHOW niowagky Ha
naTke 0.0 0.0 0.0
BbICTyNn KOHTaKTHOU nowankn Ha
CTOpoHe 1.0 0.5 0.3
3anac o6nactn ycTaHOBKU* 2.0 15 1.0
OkpyrneHue MpunénunsntensHo 0.5 MpuénusntenbHo 0.5 Mpn6nunsntensHo 0.05

* 3aBUCUT OT TEN/I0BbIX TPe6GOBaHWIA.

4.2.5.2 Pa3mepbl KOMMOHEHTa

PucyHku ¢ pasmepamm KOMMOHEHTOB A1 KaXA0ro KOHKPEeTHOro TpeboBaHns KOMMOHEHTa CONPoOBOXAa-
0TCA Tab/IMLEen Co3HaYeHNAMY NS KaXA0ro oTnvaLerocs Habopa KOMNOHEHTOB. 3HaYeHys NpefocTaBns-
10T opraHusauum — paspaboTuukn MexayHapoAHbIX CTaH4apToB KOMMOHEHTOB. WHorga TpeboBaHus K
[ornyckaMm KOMMOHEHTOB WU MX padaMepamM Heobsi3aTeIbHO OTPaXarkT TOUHbIV A0NYCK B TEXHUYECKUX JaHHbIX
N3roTOBUTENS.

Pa3mepbl kOMNOHeHTa 06ecneynBaloTCa COracHoO NPUHLMNAM YC/I0BWIA MAKCUMaIbHOTO U HAWMEHbLLe-
ro ucnonb3oBaHusa maTepunana. Oba ycnosus npeacraBrieHbl B Tabnmuax. M3rotoBuTeiM KOMNOHEHTOB, BO3-
MOXHO. He Bcerfa npocTassAoT pa3Mepbl CBOMX KOMMNOHEHTOB B COOTBETCTBUM C A0NYCKaMW, YKa3aHHbIMW B
Tabnuuax. OfgHaKo aTu npeaenbl MOryT 6bITb UCMO/Ib30BaHbI Kak KpUTepuu onpeaenieHns roaqHoCTU KOMMNOHEH-
Ta. Pasmepbl uncna Ans ycnoBus MUHUMasIbHOTO UCNOMb30BaHMA MaTeprana Te Xe. YT0 6bln CNOJIb30BaHbI
B YpPaBHEHUSAX, ONNCAHHbIX B4.2. AN TOro 4TO6bI ONpefenMTb peKkoMeHayeMoe nocagoyHoe MecTo.

Pa3mepsbl ¢ yMeHbLUEHHbIM Anana3oHoM A0NYCKOB Takke ykasaHbl B Tabnuuax. NocagouHble mecta ans
KOMMOHEHTOB, MMEILLNX OrpaHNyYeHNs No XapakTepuctukam hopmbl UM AONYyCKa, HeECOBNajaL e C peko-
MeHAyeMbIMU CTaHfapTamun, pekKoMeHAyeTCs U3MEHUTbL B COOTBETCTBUY C Tabamuamu.

PaspaboTunkam, UCNoNb3yLWNM 3TV CNeLnannu3npoBaHHble KOMNOHEHTbI, peKoMeHAyeTca pa3pabarthbl-
BaTb CBOM COGCTBEHHbIE MOCAA04YHbIE MECTA, KOTOPbIE B Aa/lbHELEeM CTAHOBATCSA YHUKaTbHbIMY A5 KOHKPEeT-
HOro KOMMOHeHTa npoussoauTens. Ansa obneryeHna paspaboTKM KOHKPETHOro Mnocafo4yHoro mecra unu
YNYULWEHNA 3SKCMyaTauMoHHbIX XapakTepucTuK npegycmaTpuBaeTcs cucTeMa MpoCTaHOBKM pa3MepoB C
onpefeneHHbIMN ypaBHEHUSAMMU.

4.2.5.3 Pa3mepbl Nocafo4yHOro mecta

Pa3mepbl nocafo4yHOro Mecta npeacTasBfieHbl B OTAe/IbHbIX CTaHAapTax CornacHo yC/noBUAM Makcu-
MasibHOro UCNoNb30BaHWsA maTepuana. ViHorga pasmep npefcras/ieH kak MUHUMasibHoe 3HayeHne. ITo npo-
UCXOAWT NPW onpefeneHnmn 3a3opa Mexay KOHTaKTHbIMY noliafkaMmu, KOTOpblli UMeeT MecTo B YC/0BUSIX
MaKCUMasibHOTr0 UCNob30BaHUs MaTtepuana. I3arotoBuTenb nevyaTHo Nnatbl, BO3MOXHO, He Bcerga npoeps-
€T CBOIO N/aTy BCOOTBETCTBUM C KOHLENLMSMUN OTPaHNYEH WA, MOKa3aHHbIMY B Tabnmue. OfHako 3Th orpaHuye-
HUS1 peKOMeHAyeTCs UCMOoNb30BaTb B KAYECTBE KpUTepusa ANA onpefeneHns rogHoCTM NocajovyHoro mecra
neyarTHoW nnaTbl.

Pasmepsbl, NpuBefeHHbIe B TabunLax, COOTBETCTBYIOT pa3Mepam, ONMCaHHbIM B ypaBHEHUSX B 4.2 Ans
onpejenieHns pekoMeHAyeMbIX N0Caf0UHbIX MECT. Y CI0BUSE MaKCUMasibHOro NCNOJIb30BaHUA MaTepuana ans
aHasm3a nocafo4yHoro MecTa Kaxeforo ypoBHs ONMuCbIBalOT Camoe HafleXXHOe COeAMHEHNE UIN BbICTYMN KOHTakK-
THOI nnowankm Ans nocafo4yHoro MmecTa aHHOro YpoBHS.

4.2.5.4 OnpepeneHne 06/1aCTN YCTAaHOBKN KOMMNOHEHTA

O6nacTb ycTaHOBKM M060ro mocajo4yHoOro Mecta — HavMeHbllas o6nacTb, koTopas obecneuynBaeTt
MWHUMAsbHbIA 3N1EKTPUYECKUIA 1 MEXAHMYECKMI 3a30pbl Kak C MakCMMasibHOW rpaHuLeil 061acTi yCTaHOBKY
KOMMOHEHTa, Tak U C MakCMMasibHOM rpaHunLei nocago4yHoro mecta. CMbic/ 061acTh yCTaHOBKY 3ak/ioyaeTcs
B TOM. YTO6bI MOMOYb NPOEKTUPOBLLMKY B ONpeaeneHne MUHUMaNbHO 06/1acTh, 3aHUMaeMOl KOMNOHEHTOM U
ero nocago4HbIM MecTom. MIHthopmauums, npeacTaBneHHasn B Tabnuuax 2— 12, npegHasHayeHa, YTobbl noka-
3aTb 3anac 061acTn yCcTaHOBKW, KOTOPbIi HE06X0ANMO f,06aBUTb KMaKCMMaibHOMY pa3mepy, YTO6bl NOy4nTb
COOTBETCTBYOLME pasmepbl 06/1aCTN YCTaHOBKMU.

18



FOCT P M3K 61188-5-1—2012

Hanpvmep, ec/iv KOMNOHEHT ABNSETCA rMaBHbIM (hakTopoM onpeaenieHns rpaHunLbl, TO peKOMeHayeTcs
[06aBuUTb 3anac Kkero pasmepam. AHasIoOrMyYHo U418 NOCaf04YHOro MecTa, KOTopoe UMeeT onpegensioLyme rpa-
HuLbl. Ecnu no6oii pasmep coctaBnsieT 14.5 mm, a 3anac no Tabnunuam 2—12 coctaBnset 0,8 MM. To nonyyato-
Lascsa BHYyTpeHHAsA obnacTb TeopeTuyeckn coctaBut 16.1 mMm. Tabnuubl ganee onpefenstoT KoadhduumeHt
oKpyrneHus. Ecnun okpyrneHve pekomeHgyetcs kak npuéamsutesnbHo 0,5 MM, 061acTb YCTAHOBKM COCTaBUT
16.5 mwm.

CnepyeT 3aMeTuUTb, YTO 16.5 — uncno, koTopoe nNpu AesieHnn Ha 2 (4ToObl NONYUYUTL CPELHIOK TOUKY
KOMMOHEeHTa) o6ecneymBaeT Ba AeCATMYHbIX paspsaa nocse 3ansatoii. [oaToMy pekoMmeHAyeTCs yCTaHOBUTb
OoKpyrneHune 4o 16.6 Mm. NMprnaaHHOM pasMepe CTOPOHbI OKaXYTCA Ha pacCTOAHUN 8.3 MM OT LLeHTpa KOMNOHEH-
Ta, YTO MO3BOJIUT NPOEKTMPOBLLMKAM PACMO/IOXNTb KOMMOHEHT BPYUYHYIO OTHOCUTEIbHO KOOPAVHATHOW CEeTKM
WM C NMOMOLLIbIO @NropuTMa pasMeLLeHu1s.

Ecnv npon3BoACTBEHHbIV AOMYCK HY)XXHO y4eCcTb B NpoLecce NpoekTMpoBaHusi, 061acTb yCTaHOBKM pac-
CMaTpMBalOT Kak MCXOAHYI MVWHUMAanbHYK 065acTb, Tpebyemy A/ KOMMOHEHTa U Nocajo4vyHoro Mecra.
Mpy N3roTOBNEHUMN, MOHTaXE N TECTMPOBAHWUY 3TN 06/1aCTN YCTAHOBKM MOTYT NOMOYb B ONpefenieHny Aonori-
HUTE/IbHOTO MecTa A1 YCTaHOBKW, TEeCTUPOBaHUSA, MOAMMKALUUN U pPEMOHTA. DTOT NPOWU3BOACTBEHHbIN
[0MyCcK 06bIYHO 3aBUCUT OT NJIOTHOCTU U C/IOXHOCTU N3AENUS 1 He cTaHAapTuanpyeTcs. MNpuHuymnbl onpegens-
I0TCA 3KCNAyaTalMOHHbIMU Y NPON3BOACTBEHHbLIMU TPe60BaHUAMM (CM. PUCYHOK 5).

Mvagn (Mmnymxm)
EnMNoHeHTBAKIOBAOYHCIO W Ore

Danao 061aCTU YTT»+0—bl moancsanTy

OCTHCTb yCTLIM3E**
(nTH n m un ofinamv)

Mpo« » oac I»eHNeAACTTY A

Ioaoapramman acHa
0BHECTUYCTATM

PucyHok 5 — MonoxeHune rpaHnubl 06/1aCTU YyCTaHOBKM

4.2.5.5 Hywmepauma nocagoyHbiX MecTt

Y kaX[,0ro nocaf04yHoro MecTa B HacTOSLWLEM CTaHAapTe UMeeTca MAEHTUMMKALMOHHbIN HOMep. Kaxgoe
nocajlo4HOe MecTo HyMepytoT B Npefiesiax ceMeiicTBa KOMMNOHEHTOB UK OTAENbHOro cTaHaapTa MOK. Opuru-
HaslbHOe 4Kcfo, npefHasHavyeHHoe A/1S KOHKPETHOro KOMMOHEHTAa, UCMNoJb3yeT aHanuns3, NpuBefeHHblli B
KOHKPETHbIX YacTsX.

AHann3 npegnonaraeT onpefesieHHble AONYCKN A1 U3rOTOBMEHNUS NaTbl, MalWMHHOW TOYHOCTM yCcTa-
HOBKM. MMHUMa/IbHOTO A0NYCTMMOr0 NasHOro COeAMHEHNA UM BbICTYNa KOHTaKTHON nnowaaki. aeHtndumka-
LIMOHHbIA HOMep o6ecneynBaeT B3aMMOCBA3b MeXAy pa3paboTkoi, KOHCTPyMpOBaHNEM U NPOM3BOACTBOM.
MaeHTudnKauMoHHble HOMepa pacnpejesieHbl CornacHo npoueaype nogaepxkm MaK.

KoHkpeTHble cTaHAapTbl ONpeaensoT uaeHTugrKaunoHHbie HoMepa Nocago4yHOro MecTa B UX passiny-
HbIX COCTOAHMAX. Kaxabli KOHKPETHbIN CTaH4aPT Ha3HavaeT nAeHTUMKaLMOHHbLIN HOMepP B Npeaenax cnegy-
IOWMX 3ape3epBUPOBaHHbIX Hab0OpPOB WAEHTU(UKALMOHHLIX HOoMepoB. CyuwectByeT 1000 uwucen,
npefHasHavYeHHbIX 4158 KaxX4oro Buaa, KoTopble MOryT 6bITb Xa0TUYHO pacnpegeneHbl KOHKPeTHbIM cTaHaap-
TOM. YTO6bI MAEHTUULMPOBATL U3MEHEHNS B UAEHTUGMKALNOHHBIX HOMepax nocagouHoro mecta. flo6asne-
Hue 6ykBbl M 03HauaeT, YTO MAEHTU(IUKALMOHHBIA HOMEpP MOCAJ04YHOro MecTa Haxo4uTCs B YC/IOBMMW €ro
MakCMMasibHOro Ucnosib3oBaHua matepuana. bykebl L.M uN npegHasHayeHbl 418 ykazaHusa Toro, 4To pasmep
BbICTyNa KOHTaKTHOI NaowaakM HaxoauTca B MMHUMaslbHOM, MakCMMasibHOM, WM HOMUHa/IbHOM (CpeaHeM)
3HayeHun. TakuMm o6pasom, uncso 2012M nokasbiBaeT, YTO 3TOT MAEHTUMMKALNOHHbI HOMEpP OTHOCUTCS K
MakCcvMaIbHOMY BbICTYMY A1 KOHKPETHOro nocago4yHoro mecTa.
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PacnpegeneHvne ngeHTMNKaLMOHHbBIX HOMEPOB 6bISI0 YCTAHOB/IEHO U 3ape3epBUPOBaHO A/18 Criefyio-
LMX CTAHAAPTOB:

- M3K 61188-5-2:2000—2999:

- M3K61188-5-3:3000—3999:

- MK 61188-5-4:4000—4999:

- M3K 61188-5-5:5000—5999;

- M3K 61188-5-6:6000—6999:

- M3K61188-5-7:7000-7999:

- M3K 61188-5-8:8000— 8999 (3ape3epBMpoBaHbl 419 KOMNOHEHTOB BGA);

- M3K61188-5-9:9000—9999 (3ape3epBrpoBaHbl 47151 KOMNOHEHTOB BCACMasibiM LWarom BbIBOAOB).

4.3 TlpoekTupoBaHue

B kauecTBe 0TAebHOro aTana npv NAaHMpoBaHny pa3paboTkn n3genusa pekomeHayeTtcs, 4Tobbl 06be-
AVHEeHHas 3agavei paspaboTkv rpynna onpegenuna Kputepun 418 Kaxx40ro HoBoro npoekta. B xoae BoinosiHe-
HVA paboT 3TOro atana TOYHO ONpeaensiT YHKUNI0 N3LeNns N ero KoHUrypauuo, a Takke naaHupyloT
BapuaHTbl npoLecca MoHTaxa. Pasmep usgenus, Tunbl KOMMNOHEHTOB, Npejnonaraemas Macca, a Takke ypo-
BEHb JOCTYMNHOr0 NPOM3BOACTBEHHOIO 060PYA0BaHUSA MOTYT BMATHL HA BapuaHTbl npoLiecca.

Mocne paspaboTkm nnaTbl pEKOMEHAYETCS OLLeHUTb MOHTaX MO OCHOBHbLIM TPE60BaHUAM, HEO6XO4MMbIM
0N rapaHTUM yCrneLwwHoro npoyecca NoBepXHOCTHOIO MOHTaxa. MNpu OLeHKe HY>XXHO paccMoTpeTb crieaytoLme
KOHKpPEeTHble BOMpPOCHI:

- NPUHLMNbI NOCTPOEHNS NOCAA04YHOI0 MecTa:

- BbIOOP KOMMOHEHTA!

- NPOEKTMPOBAaHMeE CTPYKTYpbI Naathbl;

- MeTo/bl MOHTaXa;

- METO[, TECTUPOBAHUSA:

- M3roToBMIEHNE POTOLLAG/IOHA;

- obecneyeHre MMHUMasbHbIX TPE6OBaHWI NAAHOTO0 COeAUHEHUS;

- TpeboBaHusa Kk TpadapeTy;

- obecneyeHmne focTyna 4/ KOHTPONs;

- obecneyeHune goctyna ans fopaboTkm U pemMoHTa.

4.3.1 locapo4yHOe MeCcTo Noj4 NOBEPXHOCTHBIW MOHTaX

PekomeHayeTCsA 1CNOAb30BaTh NPOBEPEHHbIE TEXHO/IOMMYECKUM NPOLLECCOM MOCafoyHble mecTa ANns
KOMMOHEHTOB NOBEPXHOCTHOIO MOHTaXa, YTO NO3BOJIUT OLLEHUTb KaYeCcTBO NasHOro coemHeHus. Freometpus
nocafo4yHoOro Mecra v 3a3op, UCNosib3yemble A1 KaXKA0ro Tuna KOMMOHEHTa, A0/KHbI yunTbiBaTh BCe hU3N-
yeckue nepemMeHHble, BKIoYas pasmep, matepuan, pa3paboTky KOHTakTa BbiBO4A W MOKPbITUE.

4.3.2 Bbl60Op cCTaHAapPTHOIO KOMNOHEHTA

Bcerpga, korga aTo BO3MOXHO, KOMMOHEHTbI MOBEPXHOCTHOTO MOHTaXa pekoMeHAyeTCcs Bbloupatb 13
CTaHAAPTHbIX KOHCTPYKUMiA. CTaHAapPTHbIE KOMMOHEHTbI AOCTYMHbI U3 MHOTMX UCTOYHUKOB MO6GBLIYHO COBMECTU-
Mbl C npoueccamy c6opku B cooTBeTcTBUM ¢ MOK 61760-1. [1nA 3aKka3HbIX KOMNOHEHTOB O6bIYHO AOCTYMHbI
cTaHpapTHble kopnyca. PekomeHayeTcss BblbuMpaTb TuUN  Kopnyca, MOA06HbIA cTaHAapTHbIM - TunNam
KOMMOHEHTOB N0 MaTepuanam v NokpbITUIO BbIBOLOB.

4.3.3 Pas3paboTka noga0XKn cXembl

MpoekTupoBaHne naaTbl PEKOMEHAYETCS BbINOMHATL C MUHUMU3ALMEN U3NNULIHKX 3aTpaT. TexHonorms
NMOBEPXHOCTHOTO MOHTaXa 4acTo BblABUraeT Ha NepBblii M1aH TeXHO0rno Nnatbl. OueHnBas NI0THOCTb MOH-
TaXa. HYXHO YuuTbIiBaTb CaMblii 60MbLION pa3bpoc B npoueccax M3roTOBMEHUSI U NEPEeMEHHbIX AonycKax.
Mpexae YeM KOHCTPYMPOBAaTb OYE€Hb TOHKYO (DOJIbIY U UCMO/b30BaTb METaI/IM3MPOBaHHbIE OTBEPCTUSA Masio-
ro gmameTpa, peKkOMeHAyeTCs OLEeHUTb CTOMMOCTb, BbIXOA FOAHbIX U3Aenuii 1 Heo6XoAMMYK HaAEeXHOCTb
n3genus.

4.3.4 AHanns moHTaxa

OhheKkTMBHOCTL NPON3BOACTBA BK/IOYAET B ce65 yCTaHOBKY KOMNOHEHTa. Ha Bce aTanbl MOHTaxa mMoryT
oKasaTb B/IMSIHNE BHYTPEHHME (DYHKLMOHAbHbIE OTpaHUYEHNS CXEMbI, COT/TACOBaHHbIN 3a30p MeXAy KoMno-
HeHTamu, 06Lias opMeHTaLmsa U HanpaeaeHne NoispHbIX KOMNOHEHTOB. Kpome Toro, ecnv 3agaeTcs eavMHas
opuveHTauus, ynpowalTcs MaluMHHOe nporpamMmmupoBaHue, NpoBepka KOMMOHEHTa, NpoBepka nasHoro
COeiNHEHNS N PEMOHT.

4.3.5 ObecneyeHne aBTOMaTM3NPOBAHHOIO TECTUPOBAaHNA

MpoBepka CMOHTUPOBAHHOIO NeYaTHOro y3/1a Ao/xHa 6bITh 3an1aHMpoBaHa 3apaHee. Ecnvm Heob6xoau-
MO TeCTMpOBaHue Ha ypOBHE KOMMOHEHTA, AJ15 KaX A0 Lenu v ee ysna TpebyeTcs ogHa KOHTPO/ibHAas Touka.
PekomeHayeTcs, 4TO6bI BCE KOHTPO/IbHbIE TOUKM HAXOAWINCH HA OAHON CTOPOHE Nnatbl. PekomeHayeTcs, Kor-
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[la BO3MOXHO, pacnofiaratb KOHTPO/IbHbIE TOUKM y3/1a Lenn Ha KOOPAMHATHOM ceTke, 4TO6bl NPMBA3aTh CTaH-
JapTHble KOHTaKTHble LWyrnbl. PYHKLMOHA/IbHOE TeCTMpOoBaHWE MOXET TakKXe WCMOo/b30BaTh Te Xe camble
KOHTPO/IbHbIE TOYKM Y3/10B Lieneil, Ncnosb3yemble 471 BHYTPUCXEMHOro TeCTUPOBAHUA, HO KOTOpble 6yayT
BK/IlOYaTb B Ce65 BCe coeANHUTENN, CBA3aHHbIE C Kabensamu n 4pyruMu nevaTHbIMy y3namu.

4.3.6 [okymeHTauua ANA TEXHONOTUN MOBEPXHOCTHOINO MOHTaXxa

JlokymeHTauus, ncnosb3yemas npu U3roToB/I€HWUN NNaTbl U MOHTaXe U3Aenuns, Ao/KHA OblTb TOUHON 1
NOHATHON. leTanusauus, Tpe6oBaHNA 1 NOACHEHWS ByAyT BAUATb Kak Ha NPOLLeCC MOHTaxXa, Tak U Ha KOHTPO/Ib
YPOBHSA KauecTBa U3fenns. YHUKabHble matepuasbl Unu cneumasibHble MHCTPYKLUK MO MOHTaXY, Hanpumep B
4acTy YYBCTBMTENBHOCTU K BAAXHOCTU M TPAHCMOPTUPOBAHMIO, AO/MKHbI OblTb YKasaHbl B YepTexax Win B
KOMIM/IEKTE LOKYMEHTaLUN.

4.4 OrpaHuyeHue npu aKkcnayartayumn

4.4.1 KOMMNOHEHTHbI, YYBCTBUTE/IbHbIE K BNlare

HekoTopble 60/bLUNE NNACTUKOBBIE KOPMyCca MOTYT ObiTb YYBCTBUTE/bHbI K BIQXHOCTU. M3roToBUTENb
TaKkMx KOMMNOHEHTOB OObIYHO yMakoBbIBAET WX BMECTe C OCyluuTeneM, a Takke cHabXaeT MHCTPyKuuein no
MCMONb30BaHWIO NN XPaHEHMIO 3TUX KOMMOHEHTOB B KOHTPO/IMpyemMoii cpede. CTaHgapT MK 61189-4 conep-
XWUT WHCTPYKUUM U Heobxofumble npoueaypbl MO TPaHCMOPTUPOBAHUIO W KOHTPO/O, Hanpumep Ans
YyBCTBUTE/IbHOCTU K Biare.

4.4.2 AHanus ycrnoBuii akcnayartaumm

CTpykTypa nnatbl, MaTepuasbl U NPOLLECChbl MOHTaXa A0/DKHbI yYUTbIBATL YC/I0BUA IKCNyaTauum nsge-
nva. Mnchopmauus 06 0cobeHHOCTAX yCNoBWiA akcnnyaTauuy AN AeBATU OCHOBHbIX YC/IOBUIA aKcnnyaTauum
npeacrtasneHa B Tabnvuye 13.

Ta6nuya 13 — MpeaenbHble YCI0BUS IKCNIyaTaummn Ans 3/1EKTPOHNKM NOBEPXHOCTHOIO MOHTaXa M PEKOMEHAyemoe
YCKOPEHHOE UCMbITaHNe A8 NasHOro COeAVHEHNS MOBEPXHOCTHOIO MOHTaXa A/1s1 cambiX O6LUX KaTeropuii akcnayaTtaymm

MpepenbHble ycnoBusa akcnyartaumm YCKOpEeHHOe 1CMbITaHne
BeposT-
Kareropusa akcnnyaraumm AT Lwvkn/ Cpok HOCTb ’
i ar.c CIyX6bl. Tn. c , n7.*C  D.wnu
PaaVIoaN1EKTPOHUKN C C con, ron oTkasa. C
%
1 MNoTpebutenbckme u3- 0 460 35 12 365 1—3 1 25 +100 75 15
aenvs
2 KowmnbloTepsbl +15 +60 20 2 1460 5 0.1 25 +100 75 15
3 TenekoMmyHwukauusa -40 +85 35 12 365 7—20 0.01 0 +100 +100 15
4 paxpaHckasa aBnauma  -55 495 20 12 365 20 0.001 0 + 100 +100 15
5 MNpombIWNeHHblIe N aB- -55 495 20 12 185 10 0.1 0 +100 100 15
TOMO6UAbHbIE MAaccaxup- n 40. 12 100 5
CKUe CasnoHbl " 60. 12 60 n Mopo
n 80 12 20

6 BoeHHast HazemMHas -55 95 40 12 100 10 0.1 0 +100 100 15
1 KopabenbHasa TexHuka n60 12 265 c

M MOpo3
7 Kocmuuyeckme  HU3KO- -55 495 3 Ao 1 8760 5—30 0.001 0 +100 100 15
opbuTtanbHble 100 12 365 c
Ha3eMHble 3pos

8 ABuaumoHHas BOEH-
Haa TexHuka:

a) -55 +95 40 2 365 10 0.01 0 +100 100 15
b) 60 2 365
c) 80 2 365 1 MOpOo3

n20 2 365
9 ABTOMOGWUNBbHaA Tex- -55 125 60 1 1000 5 0.1 0 +100 100 15
HVKa nog, KanoTom n 100 1 300

u 140 2 40 v mMopo3 W oonee
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OKOHYaHue Tabnmubl 13

«’ 3HaueHne Al npegcTaBnsfeT MakCUMasbHbIi TemnepaTypHbIil nepenag, HO He yunTbiBaeT adh(PeKTbl Tena10B80ro
paccesHus, ANa TENI0BOro paccesHns 3Ha4yeHue A7 BbIYUCIARTCA; TeNn/10BOe paccessHNne MOXeT cefaTb YCKOPeHHoe
CTpOroe LuKInyeckoe TemnepaTypHoe uCnbiTaHne HeToUHbIM. CnegyeT OTMeTUTL, YTO LIMKNYECKNn TemnepaTypHbIii
nepenag, (A He paBeH PasHOCTU MexXAy BO3MOXHbIM MakcuMasnbHbIM (I'T1al) u MuHUManeHbim (M) paboumun Temne-
patypHbiMK npegenamu; Al 06bIYHO 3HAYNUTENILHO MEHbLUE.

b>PekomeHgyeTcsl, 4TOO6bl BO BpeMsl BCEX LIMK/I0B YCKOPEHHOrO UCNbITAHUA TECTOBbIX MAaT Temnepatypa U3meHs-
nacb co ckopocTbto 20 ‘C/MUH, a BpeMsi HaX0XAeHUsA Npu npeAesbHbIX TeMnepatypax cocTaBiano 15 MuH. 3To No3Bo-
NNT NPOBOAUTL 24 MCNbITATENIbHbIX LUWKIA BAEHb.

€| OTka3 nasiHOro coeAuHEeHUs MpyY HU3KOW TemnepaType: PeKOMeHAyeTCsA AOMOJIHUTE/IbHbIV LMK «MOpPO3* Ans
neyaTHbIX y3/10B, paboTalLwmx nNpyu oTpuuaTesibHbIX TemnepaTtypax, Hanpumep oT muHyc 40 "C go 0 ‘C. c BpeMeHeM
3a/ePXKM Npu NpeaesibHbIX TeMnepaTtypax, 4OCTaTO4HbIM A1 yCTaHOBIEHUA TeMnepaTypbl U 4N MHOTMX LLUKIOB, paB-
HbIX «MOPO3» °C 3KCMyaTaLuMOHHbIM LMKIaM Npu thakTUYeckoi akcnayartaymm.

d) MexaH13M oTKa3a NasHOro COeANHEHNA OT/INYEH NPU 6O/bLINX LUK/INYECKUX TeMNnepaTypHbIX KonebaHnax oT Mu-
Hyc 20 *C go nsitoc 20 ‘C. npoxoasawmnx LMK/bl HanpsxeHne — aedopmayus; 418 neyaTHbIX Y3/10B C TaKUMU LUKIaMn B
paboyemM COCTOSAHUW PeKOMEHAYeTCs AOMNOJIHUTENIbHbIA COOTBETCTBYIOWMUI yBeNnYeHHbI nepenag JIT. ucnbitaHnsa ¢
LMKaMu, aHa/IorTMYHbIMW HATYPHbIM, 1 YACNOM ANns hakTUYeCKOW aKcnayaTayuu.

4.5 TlpaBuna npoeKkTupoBaHuA

MpuHLMNbI pa3paboTku NevyaTHol NnaTbl, PEKOMEHAYEMbIE B HACTOSLLEM CTaHAApTe, NpeAycMmaTprBaioT
3/1EKTPUYECKNI KOHTPO/b N BO3MOXHOCTY NMPON3BOACTBA. BbiX0og 3a orpaHMyeHmns aTux BO3MOXHOCTel Tpeby-
eT cornacusa Bcex y4aCTHMKOB npouecca, Bktoyas pa3paboTky, NPpon3BoACTBO, TEXHO/IOTUIO KOHTPONSA. YueT
3M1EKTPUYECKOT0 KOHTPOJIS M BO3MOXHOCTE NMpou3BOACTBA NPV MPOEKTMPOBaHWM CNoco6CTBYeT GbICTPOWA
NnocTaHOBKe U3feNns Ha NMPou3BOACTBO C BbICOKMM KayeCcTBOM. dakTuyeckne temnepartypHble yCroBusa npu
3KCnyaTauumn 40/MKHbI ObITb YCTaHOB/IEHbI TEM/IOBLIM PACYETOM UN U3MEPEHNEM.

TexHonorusa nsroToBuTens Ao/mkHa 6bITb yUTeHa NPy BKIOYEHWN B MTPOEKT N0ObIX KOMMNOHEHTOB, HE ONK-
CaHHbIX B HACTOALLEM CTaHAapTe.

4.5.1 PaccTosgHue Mexay KOMNoHeHTamMun

4.5.1.1 AHann3 KOMNoOHeHTa

lMpoekTnpoBaHMe Nocago4yHOro Mecta M 3a30p KOMMOHEHTa 3aTparvBaloT HaeXHOCTb, TeXHON0rny-
HOCTb. KOHTPOJIMPYEMOCTb 1 PEMOHTONPUIOAHOCTbL COOPOK MOBEPXHOCTHOrO MOHTaxa. MUHMMasbHbIA 3a30p
mMexay kopnycamu A0/DKEH YA0BNETBOPATb 3TUM NPOU3BOACTBEHHbIM Tpe6oBaHUsAM. MakcrManbHbIii 3a30p
MeXxay Koprnycamu orpaHuynBaeTcsl HECKOIbKUMUK hakTopamu, TakMMK Kak AOCTYnHas nnowafb MOoHTaxa,
obopyaoBaHue, orpaHNYeHns N0 Macce N YacTOTHbIE 3/ieKTpuyeckme TpeboBaHUsA. HekoTopble NPoeKTbl Tpe-
6YI0T. YTOObI KOMMOHEHTbI NOBEPXHOCTHOIO MOHTaXa Obl/IM PACNOIOXEHbI KAk MOXHO 6/11Xe Apyr KApyry.

4.5.1.2 OpwueHTauns KOMMNOHEHTa A/15 Nanky BONHOM

Ha no6om neyaTHoOM y3ne pekoMeHayemas opreHTaLus KOMNOHEHTOB Ha CTOPOHEe Naiku BOHOM Noka-
3aHa Ha pucyHke 6. PekoMeHyeMyto OpyeHTaLmio UCNONb3YIOT AN NOYyYEHUS KaYEeCTBEHHbIX NasHbIX coeau-
HEHWIA Npu BbIXOAe MevyaTHOro y3na M3 30Hbl BOMHbI Mpunos. PekoMeHayeTcs, 4TOoObl BCe MOMsipHble
KOMMOHEHTbl MOBEPXHOCTHOIO MOHTaxa OblIM OpUMEHTMPOBaHbl B COOTBETCTBYILLEM Hanpab/ieHUn.
YunTtbiBatoT creaytoLme AonoSHUTE NbHbIE YC/I0BUS;

- BCE NaCCUBHbIE KOMMOHEHTbI O/KHbI ObITb NapannenbHbl 4pyr Apyry;

- ANMHHAasA oCb KOMMNOHEHTOB B kopnyce SOIC v A/IMHHAs 0Cb NAcCUMBHbLIX KOMMOHEHTOB A0/KHbI ObITb
nepneHAuKysapHbl Apyr Apyry;

- ANIMHHAsA OCb NACCUBHbIX KOMMOHEHTOB A0/XHA ObITb NEpneHAVKYNAPHON HanpaB/IEHUIO ABUXEHUIO
nnatbl BAO/Ib KOHBEepa BOJIHbI NPUMos.

4.5.1.3 Pa3melleHne KOMNoHeHTa

OfvHaKoBble TUMblI KOMMOHEHTOB PEKOMEHAYETCS pacnosaraTb Ha naare B 0AVHaKOBOW opueHTauun ans
YNpOLLLEHUS yCTaHOBKMW, KOHTPOJIS 1 Naikn. Kpome Toro, oAvHaKoBble TUMbl KOMMNOHEHTOB peKOMeHAyeTCcs pac-
nonaraTb B OAHOM MeCTe, yuuTbiBas Tabnvuy coefmHeHnii n Tpe6oBaHna PyHKLNOHMPOBAHUS CXeMbI, KOTO-
pble. B CBOK o4vepefb, onpefensnT pasMelleHme. HanpumMep, Ha niatax namsaTv, BCe MUKPOCXEMbl NaMaTu
NoMeLLaloT B YETKO ONpefeneHHyo MaTpuly ¢ 04MHaKoBOl OpueHTauneli u HanpaBaeHneM A5 BCeX KOMMOo-
HEHTOB. 3TO TaKXe XxopoLuas npaxkTuka npy NPOEKTUPOBaHUM JIOTUYECKUX CXEM, B KOTOPbIX UMEETCA MHOTO 04 M-
HaKOBbIX TNOB KOMMNOHEHTOB C Pa3/INYHbIMU JTOTUYECKMMMN (DYHKLMSMM B KaxkAoM kopnyce. C pyroi CTOpOoHbI,
aHan0roBble NPOEKTbl YaCTO TPEBYIT 60NbLLLOro pa3Hoo6pa3nsa TMNOB KOMNOHEHTOB, YTO 3aTPYAHAET rpynnu-
poBaHVe 04MHaKOBbIX TUMOB KOMMOHEHTOB. He3aBnCKMMO OT TOro, AB/IAETCS /I MPOEKT NaMATbI0, 06LUMM N0Tn-
YeCKUM WAM aHasioroBbiM, PEKOMEHAyeTcCsi, 4YToObl OpMeHTaums BbiBoga 1 Ha BCeX KOMMOHeHTax OGbina
0/MHaKOBOW, NPW yCNOBUM 4YTO paboTa 1 hyHKLNOHNPOBAHME N3AENNSA HE OKAXYTCA NOZ Yrpo3oii.
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Maiika BonHoOM’ ANA TEXHONOTMN NOBEPXHOCTHOINO MOHTaxXa

PekomeHayemas oprveHTauus UHTerpasibHbIX CXemM HepekomeHayemasa opueHTaumsa MHTerpasibHbIX CXemM

PucyHok 6 — OpueHTauMsa KOMNOHeHTa ANA NPUMeHeHNA Nakn BOMHON

4.5.1.4 Pa3MelleHNe KOMIMOHEHTA N0 KOOPANHATHOW CceTke

Pa3mMelleHrie NOBEPXHOCTMO-MOHTMPYEMOTO KOMIMOHEHTa SABNISIETCA 60/1ee CMI0XHbIM, YeM pasmeLleHne
Ha nevarHbIX niaTax KOMNOHEHTOB C MOHTa)XXKOM B CKBO3Hble OTBEPCTUS MO ABYM NpuynHam: 6onee BbiCOKME
NAOTHOCTU pasMelLeHUss KOMNOHEHTOB M BO3MOXHOCTb PacnoioXnTb KOMMOHEHTbI C 06enx CTOPOH nnatbl.
OfiHaKo B BbICOKOM/IOTHbIX NPOEKTaxX C MOBEPXHOCTHLIM MOHTAXOM 3a30p MeX/Ay KOHTaKTHbIMU noLagkamMm
pasnnyHbIX KOMNOHEHTOB YacTo cocTaBnseT MeHee 0.2 MM. PasmelleHne KOMNOHEHTa Mo KOOPAMHATHO ceTke
3aTpyAHNTENbHO 13-3a 60/1bLLOT0 pa3Hoo6pasns hopM NOBEPXHOCTHO-MOHTUPYEMbIX KOMMOHEHTOB.

Mpu 6ecnopsifAOYHOM pasmeLleHn KOMMOHEHTOB BO3HUKAKT ABe Mpo6aeMbl: NoTepss BO3MOXHOCTU
TeCcTMpOBaHUSA y3/10B Lienu, 6a3npytoLerocs Ha KOopAMHATHYI0 CETKY, U NOTEPS SIOTMYECKUX, NPOrHO3UPYyeMbIX
KaHanoB TPacCUpPOBKM Ha BCEX CNOSIX (BO3MOXHOE YMC0 NPOBOAHNKOB B CN0sX). KpoMe Toro, npuHATas Mex-
JyHapofHas KoopAuHaTHas ceTka, onpefesieHHas B MOK 60097, yctaHaB/iMBaeT, YTO /11 HOBbIX NMPOEKTOB
KoOpAuHaTHas ceTka fo/mkHa 6bITb € Wwarom 0.5 MM. 1 fonyckaeTcs AONOMHUTENIbHAA CeTKa C Larom, paBHbIM
0.05 mM. OaHMM K3 pelueHnii npobnemsl sBNseTcs co3gaHve 6ubnuotekn CAD cO BCEMU KOHTAKTHbIMM
naowagkaMmm KOMNOHEHTOB, CBA3AHHbIMU C LEeHTPaMM1 NepexofHbIX OTBEPCTUIA, pacnonoXeHHbIMY B KOOPAU-
HaTaxc warom 0.05 mm (M 6onee, B 3aBUCUMOCTY OT NPOEKTA), NCMNOJIb3yEMbIX A1 KOHTPONS, TPACCUPOBKM 1
pemMoHTa.

MpegnoyTuTeNbHEE WM3rOTOBASATL NeYaTHyl nnaTty, y KOTOPOA MMeeTcs perynsipHoe pacrnosioxeHue
KoopAuHaT LeHTpasibHbIX TOYEK KOMMOHEHTA BO BCEX HaMNpaB/eHUAX Mo nsaarte (CM. pUCYHOK 7).

4.5.2 OLHOCTOPOHHWI NABYXCTOPOHHUA MOHTaX

TepMyUH «OAHOCTOPOHHUI» OTHOCUTCA K KOMMOHEHTaM, YCTaHOB/IEHHbIM Ha OAHOI CTOPOHe, a TEPMUH
«[ABYXCTOPOHHWUIi» OTHOCUTCH K KOMNOHEHTaM, YCTaHOB/IEHHbIM C 06eMX CTOPOH nathl. MNpu paspaboTke peko-
MeHAyeTCa BCe KOMMOHEHTbI pa3MellaTb Ha IMLEBOW CTOPOHEe Mnathbl, eCNy 3TO BO3MOXHO 6e3 HapyLlleHus
3a3opa Mexay KomrnoHeHTamun. Takoe pasmeleHne rno3sBosINT yMeHbLWUTb CTOMMOCTL MOHTaxXa. [1ByXCTOPOH-
HVe neyaTHble y3/bl NPU UCNONb30BAHUN OObIYHBLIX NPaBWU MPOEKTUPOBAHUA TEXHOOTMN NOBEPXHOCTHOIO
MOHTaXa MOoryT notpeboBaTh BYXCTOPOHHUX Un C-06pasHbIX agantepos, YTO NpUBeAeT KyBEe/IMYEHUIO CTOU-
MOCTU NeyaTHbIX Y3/10B.

4.5.3 TpadhapeT nasnbHON nacTbl

TpachapeT nasnbHOW NacTbl — OCHOBHOE NpKUCNoco6seHne, C NOMOLLbI0 KOTOPOro Nas/ibHyt nacty
HaHOCAT Ha NevyaTHy'o NaaTy no TEXHOI0rMN MOBEPXHOCTHOIO MOHTaxa. TpadapeT obecneynsaeT TO4YHOE pac-
NoONOXeHNe 1 A0CTaTOYHbI 06beM Nas/IbHON NacTbl Ha NOcafoyHbIX MecTax. doTowabnoH Ansa Tpadapera
BOO6LLE 06bIYHO COCTOUT U3 MOHTAXHbIX M0LWAA0K KOMIOHEHTOB Ha BHELLIHWX C0SAX NAathl U € yaaneHnem
BCEX APYr1x 3N1eMEHTOB NPOBOAALLENO pUcyHka. ViHhopmauua ona pasmMepoB 0TBepCTUiA B TpadhapeTe 06bly-
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PekomeHayemoe pacnosioxeHne noBepXHOCTHO-MOHTUPYEMbIX KOMMOHEHTOB

HO coBnafaeT ¢ pasmepamMy KOHTaKTHbIX M/0LaA0K KOMMNOHEHTOB Ha niaTe. dta uHopmauns MoxXeT 6bITb
N3MeHeHa TEXHOMO0roM, NoAroTOBASIOWMM TEXHOMOTMYECKNIA NPOLLeCC MOHTaXa neyaTHOro y3na Ao U3rotos-
neHna TpadapeTta ANsA obecnevyeHus Heobxoaumoro obbema npunos. TpadapeT obecneuynBaeT 06bem
nas/ibHOM NacTbl, HAHECEHHO Ha KOHTaKTHYIO N0OLLaAKY.

OnTumanbHylo TONWMUHY TpadapeTa onpeAensioT B pe3yibTaTe oLeHkn TpeboBaHuii K nas/ibHO nacte
A5 BCeX MOHTUPYEMbIX KOMMNOHEHTOB. OHa f0/IKHA YyUYUTbIBATb MUHUMaSIbHbIE U 3afjaHHble TpeboBaHuA K nas-
HbIM COEANHEHUNSIM TEXHOJIOTMM MOBEPXHOCTHOIO MOHTaxa, npusefeHHble B MOK 61191-2 n M3K 61192-2
COOTBETCTBEHHO. [pakTnyeckn Bcerga Heo6xo41Mm KOMNPOMUCC.

YT06bI HAHECEHHbI 06bEM MasNbHOM NacTbl COOTBETCTBOBAN TPe6GOBAHUSIM NOJSIyYEHUS 3a[aHHOTO0
COCTOSIHUA NasHoro coeguHeHusa (cm. M3K 61192-2), pekoMeHAyeTCsA yuuTbiBaTb HEOO0/bLLIOE KOMUMYECTBO
NPUMos, yXe UMeoLLerocs Ha KOHTaKTHOl nnowajke 1 BbiBoAe (AaHHbIN 06 beM MOXET CyMMapHO COCTaBNATbL
o7 10%.0 20 % 06Lero Heo6xo4MMOro KonuyecTsa). Mpv BeluMCNEHUN 06 beMa Nas/IbHOM NacTbl peKOMeHay-
eTCA yunTbiBaTh, UTO CoAepxaHne npmnost 60AbLINHCTBA NacT cocTasnseT ot 50 % 40 55 % o6bema (He macchbl)
B 3aBMCUMOCTM OT pasmepa Yactul,.

Ecnv Heo6xoavMoe KONMYecTBO HAHOCMMOW NasIbHOM NacTbl MEHbLLE, YEM KOIMYEeCTBO, 06ecneyrBae-
MOe€ Npun NCMNOJIb30BaHNN OKHA C pa3MepoM KOHTaKTHOM NoLwaaku, ymeHbLlLeHHOoe OKHO TpadhapeTa pekomeH-
ZyeTcsa pacnonarartb B/lydllee MecTo Ha KOHTaKTHOM noLlaake, 4To6bl rapaHTMPOBaTh XOPOLLIee CMayBaHne
coefiMHeHWiA. B HEKOTOPbIX CyYasax 3TO MOXEeT 6bITb AOCTUTHYTO C MOMOLLbIO COKPALLEHUSA LUMPUHBI OKHA, B
ApYTUX — ero A/iMHbl. [lna o4eHb ManeHbKoro wara ¢ BHyTPEHHUMU 3a30pamMut MeHbLie, yem 0,2 MM, cMellieHne
OKHa Ha KOHeL, KOHTaKTHO NAoLwaAKkM MOXeT COKpaTUTb PUCK 3aMblKaHUS NOC/e nanku.

B cnyvae, Korga LWMpMHa KOHTAKTHOW NoLwaakm unv npoMexyTka meHee 0,2 MM. MOXeT noTpeboBaTbes
ApYroi meTof HaHeCceHUs NpuMnos, HanpyMep raibBaHM4yeckoe HapallMBaHue TO/LLMHbI KOHTaKTHOM naowas-
Ku. npeaBapuTenbHas )OpMOBKa Npunos.

Ecnu Heo6xoaMMOoe KONM4ecTBO HAaHOCMMOW Nasi/IbHOW NacTbl 60/bLUe, YEM KOIMYECTBO, 06ecneyrBae-
MOe NpW UCMONb30BaHUN OKHA C pa3MepOoM KOHTaKTHOM NoLwagku, 40N0THUTEeIbHOE KOIMYEeCTBO NacTbl 06bIY-
HO MOXeT ObITb MOMYYEHO 3a CYET YBe/IMYeHUsA pasmepa OKHa, Korfja MosiBASeTCA HaBucawwuii kpain BHe
KOHTaKTHOI NoLwaakm1, KOTOpbIA pacnonaraeTcs Ha nnaTe uv nasibHo Macke. KoiMyecTBo U pacnosnioxeHme
HaBuCaloLLero Kpas BHe KOHTaKTHO NAoLaakv onpeaensaioT MeCTOM, OCTYNHbIM BOKPYT KOHTaKTHOM niowaz-
Kn. He06X04MMOCTbI0 M3bexaTtb 3amMblKaHUA 1 CBMBaHWA NPUNOA B kNy6OoK. [JonyCkun Ha NOM0XeHNe KOHTaKTHO
naowankm MTOYHOCTb HAHECEHUS NasIbHOW NacTbl HEOO6XOANMO YUNTbIBATb MPY BbIYUCIEHNMN MAKCUMaSIbHOTO
[0NYyCTUMOro HaBMcarLLero Kpas.
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4.5.4 BbicoTa 3a30pa KOMMNOHEHTa A1 OYUCTKHN

PekomeHAyeMblli MUHUMasbHbIV 3a30p MeXAy KOMMOHEHTOM U NeyaTHOM NaToi ANa OUNCTKU 3aBUCUT
OT PacCTOAHNSA N0 AnaroHanu wara BbIBOA0B KOMMNOHEHTA.

Ecnun He MOXeT 6bITb NOSyYEH MUHUMAJIbHbIV 3a30pP, TO MOXET OKa3aTbCsi HEBO3MOXHOW Tpebyemasi
0o4YMCTKa Noj KOMMOHEHTOM. B 3TOM cnyyae pekoMeHAyeTcsi MCcrnosb3oBaTb 6€30TMbIBOUMbIA (OIOC W/UaK
[06uTbes, YToObI NasNbHas Macka 3akpbiBana BeCb MPOBOASALLMI PUCYHOK MevaTHON niaTbl, pacnonoXeHHbIN
NOAKOMMOHEHTOM.

4.5.5 PenepHble 3HaKu

PenepHbIil 3HaK — nevyaTHbIi TONONOTMYEeCKNiA hparMeHT, KOTOPLIV CO34aeTcs B TOM Xe caMOM npouec-
ce. yTo 1 poTowabIoH pUCyHKa nevyaTHow naaThbl 4/151 ONTUYECKUX CUCTEM pacno3HaBaHus. PoTowwaboH Npo-
BOASLLEr0 PUCYHKa NeYaTHOW nnatbl 40/HKEH BKIOYaTb B Ce65 penepHble 3HakKu.

PenepHble 3Hakn obecneunBatoT efuHble 6a3bl AN BCEX CTaAMii npoLecca MOoHTaxa. JTo No3BonseT
no6oii yacTn 060py0BaHUSA, UCNOJIb3YEMOrO0 A1 MOHTaXa, TOYHO ONpeAensATb PacnosioXkeHNe NPOBOASLLErO
pUCYyHKa cXeMmbl. ViMeeTcs fBa Tuna penepHbIX 3HaKOB.

4.5.5.1 [nob6anbHble penepHble 3HaKu

nobanbHble penepHble 3Haky MaaTbl UCMOMb3YIOT A1 ONpefeneHns pacrnosioXeHUs BCeX 31EMEHTOB
CXeMbl Ha OTAeNbHON Nnate. Ecnv nnata usrotoBaseTca BcocTaBe My/IbTUMNIMLMPOBAHHO naHenu, rnodanb-
Hble penepHble 3HaKn BBOAAT Kak penepHble 3Haky naHesim (CM. pUCYHOK 8).

P1UCyHOK 8 — PenepHble 3HaKn NaHenn u nnarbl

4.5.5.2 JloKasibHble penepHble 3Haku
NokanbHble penepHble 3HaKM UCMOSb3YIOT 4719 ONpefesieHNs NoI0XEeHNS OTAe/IbHOro KOMMOHEHTA, Tpe-
6ytoLero 601ee TOYHOro pasmelleHuns (CM. pUcyHok 9).

PucyHok 9 — JlokanbHble 1 rnobasbHble penepHble 3HaKn
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He mMeHee ABYX r106a/bHbIX PENEPHbIX 3HAKOB NaThl TPEOYeTCS 4151 YCTPAHEHUS IMHENHbIX OTK/TOHE-
HUI NpY yCTaHOBKe (0CU X— Y) MYr/10BbLIX OTK/IOHEeHWi (TeTa-0pueHTUPOoBKa). OHU A0/KHbI GbITh PACMONOXKEHbI
Mo AMaroHasan HaNPOTUB U Kak MOXHO Aasiblie ApYr OT Apyra Ha niaTe Um 3aroToBKe.

He meHee Tpex rno6asbHbiX penepHbIX 3HAKOB NaThl TpeGyeTcs ANs UCNPaBIeHNst HeIMHERHbIX UCKa-
XeHuit (MacluTabupoBaHue, pacTsxXeHe N KopobieHre BUHTOM). OHU AOMKHbI GbITb PACMOOXEHbI TPEYro/b-
HUKOM KaK MOXHO Aasiblie pyr OT Apyra Ha njaTte Ui naHesu.

He MeHee fiBYX /I0Ka/IbHbIX penepHbIX 3HaKOB TpebyeTca AN UCNPaBNeHNUs IMHERHOro cMelleHnst (ocu
X—Y) nyrnoBoro cMeLleHusi (TETa-0PMEHTUPOBKA). TO MOTYT ObITh BE METKM, PACNOIOXEHHbIe Mo AnaroHa-
/M HanNpoTUB, B Npegenax nepuMeTpa NnocagouHoro Mecra.

PekomeHayeTcs pacnonaraTb TpU r106abHbIX penepHbIX 3HaKa naathl MY 3aroTOBKM N0 KOOPAUHATHO
ceTKe, kak nokasaHo Ha pucyHke 10. MepBblii penepHbIii 3HaK pacnosioxeH B koopauHaTax 0.0. BTopoii n TpeTwii
penepHble 3HaKW PAcnoIOXEHbI B NOMIOXUTENTLHOM CEKTOPE KOOpAMHAT XU Y. PenepHble 3Haku pekoMeHayeT-
Csi MOMELLATb Ha BHELLIHWX C/IOAX BCEX NeYaTHbIX M1aT, Ha KOTOPbIX BbINOTHAETCSA MOBEPXHOCTHBbI MOHTaX Un
MOHTaX B CKBO3Hbl€ OTBEPCTUS, TaK Kak 4axe YCTPONCTBA MOHTaXa B CKBO3HbIE OTBEPCTMUSI HAUYMHAKOT UCMOJb-
30BaTb CUCTEMbI BbIpaBHUBAHUS.

Bce penepHble 3HaK1 1 TEXHOIOTYECKMe OTBEPCTUS PacnooxeHbl MO COOTBETCTBYIOLLeli KOOPAMHATHOW ceTke.
PenepHble 3HaK1 pacnosioXeHbl Kak Ha TMLEBOW, Tak 1 Ha 06paTHOW CTOpPOHe nnaThl.

CTaHpapTHble AnaMeTpbl TEXHO/IOTMYECKOro OTBepCTUsA. 2.4; 2.8; 3.2 Mm.

rno6anbHble penepHble 3HakN peKoMeHAyeTcs pacnonarate He 61mke 5.0 MM OT KOHTypa niatbl

PucyHok 10 — PacnonoxeHue penepHbIX 3HAKOB Ha NeyaTHoli nnate

Bce KOMMOHEHTbI C Ma/ibiM LaroM BbIBOAOB A0/MKHbI UMETh [Ba /TIOKa/bHbIX pPenepHbIX 3Haka, npeg-
YCMOTPEHHbIX B NOCaA0YHOM MeCcTe KOMMOHEHTa, YTObbl rapaHTMpoBaTh, YTO 4OCTATOUYHOE YNCTO pPenepHbIX
3HaKOB [JOCTYMHO KaXAplli pa3. Korga KOMMNOHEHT pasMellaeTcs, yaanseTcsa UM 3ameHsieTcs Ha nnarte. Bce
penepHble 3HaKy AO/MKHbI UMETb AO0CTATOYHO 60/bLLIOe 0CBOBOXAEHUE OT Nas/bHON Macku, YTobbl fAepxaTb
ONTUYECKY MULLEHb. ECNM NasisibHas Macka nonagaeT Ha penepHblii 3HaK, TO HEKOTOPbIE CUCTEMbI BbIpaBHU-
BaHUSA MOryT OKka3aTbCsl 6€CNO/Ie3HbIMY 13-3a HEA0CTATOYHOIO KOHTPACTa Ha y4acTKe MULLEHMN.

Ecnn npocTpaHCTBO OrpaHMyeHo, fOoNyckaeTcs MCNO/b30BaTb OAUH JIOKa/IbHbIA PEMNEpHbIA 3HaK AN
nucnpaBneHns NMHeNHoro cmelleHus (ocm X—Y). EAMHUYHBIA penepHblii 3HaK A0MKEH GbiTb PACMOMOXEH B
nepvMeTpe Nocago4yHOro MecTa Kak MOXHO 6/11XKe K LLeHTpy.

4.5.5.3 Pa3smep 1 dopma penepHOro 3Haka

OnTuManbHbIi penepHblii 3HaK MMeeT (hOopMy CMJIOLIHOIO 3a/IMTOro Kpyra. MyHUManbHbIl AnaMeTp
penepHoro 3Haka paBeH 1,0 MM. MakcMasbHbI fuaMeTp MeTkv paBeH 3.0 MM. Pa3mepbl penepHbIX 3HaKOB Ha
O[HOW 1 TOI e neyaTHOW nnarte He AO/HKHbI 0TAnYaTbest 6onee yeM Ha 0,025 Mm.
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Bokpyr penepHOro 3Haka go/hkHa cyliecTsoBaTb CBO60AHaA 06/1aCTb, /IMLIEHHAs 6bIX A4pYrux ane-
MEHTOB CXEMbI WM MapKMPOBOK. MWHMManbHbIA pasmep 3Toi 061acTu f0/KeH OblTb paBeH Y BOEHHOMY
paguycy meTku. pegnoytutenbHoe CBOGOAHOE MPOCTPAHCTBO BOKPYr METKUM PaBHO AvaMeTpy MeTku
(cm. pucyHok 11).

If?
r «
MpaancHnrrcae

PucyHok 11 — Tpe6oBaHuA K3a30py BOKPYr PENepHOro 3Haka

4.5.5.4 Martepunan

PenepHblIii 3HaK MOXeT 6bITb U3 FON10W MeAV NV Meau, 3aLLULLEeHHON OpraHnyecknuM Unm MeTanimyeckum
NOKpbITUEM.

Ecnu ncnonesyetcs nasnbHas macka, TO OHa He A0/hKHA MOKPbIBaTb PenepHbIi 3HaK W CBOOOAHYIO
06n1acTb BOKpYr Hero. CnefyeT OTMETUTb, YTO OKUC/IEHWE MOBEPXHOCTU PENEPHOro 3HaKa MOXeT yXYALWNTb ero
YuTaEMOCTb.

4.5.5.5 T1N0CKOCTHOCTb

MNOCKOCTHOCTb NOBEPXHOCTM PENEPHOro 3HakKa fo/hkHa 6biTh B npegenax 0,015 mm.

4.5.5.6 PacctosiHue [0 Kpas nnaTtbl

PaccTosHue OT Kpas naaTbl 40 LEeHTpa penepHoro 3Haka AO/MKHO 6biTb He MeHee (5 + 2R) mm. rae
R — pagauyc penepHoro 3Haka.

4.5.57 KoHTpacT

Nyywasn achhekTMBHOCTb flOCTUrAETCS, KOr4a MeeTCs BbICOKUI KOHTPACT Ha rpaHuLe penepHoro 3Haka
1 MaTepuana 0CHOBaHWS nevyaTHoW nnaTbl.

®oH ANA BCeX penepHbIX 3HAKOB [0/KeH 6bITb 04HUM U TEM Xe. Takum ob6pa3om, ecnv Nof BHELIHUM C/10-
eM MMeeTCs CN/oLWHasA MefHas NNoCKOCTb N OHa HaXOAUTCA NOJ OAHUM U3 PernepHbIX 3HAKOB, TO OHa 0/MKHA
npucyTCTBOBaTL NOA BCEMU penepHbIMM 3Hakamu. Eciv nog ogHUM penepHbiM 3HakoM ByfeT uncrtas megp, To
yncTas mefb AO/MKHA ObITb MOA, 0CTa/IbHbIMU PENepPHbIMU 3HaKamMu.

4.5.6 [poBOoAHUKHK

4.5.6.1 LunpuHa n 3a30p NPOBOAHNKA

YBenuyeHne nnoTHOCTY pasMelL,eHNA KOMMOHEHTOB MOBEPXHOCTHOIO MOHTaXa No3BosisieT paspadoTyn-
Ky ncnonb3oBatb 60/1€e TOHKYI MeTan/m3aunio, CoKpaTuTb WUPUHY NPOBOAHVKOB U 3a30P0B MEXAY HUMMW.
Bonee Bbicokas NAOTHOCTb pasMeLLEHNSI KOMMTOHEHTOB MOXET YBE/IMYUTb YNC/O0 C/I0EB NeYaTHoW nnaTbl, Tpe-
Oyl MXYBENNYEHNSA YNCIA NEePEXOLHBIXOTBEPCTHIA, 415 06ecneveHns He0b6XoAMMbIX CBA3EN MeXAY CNOAMU.

4.5.6.2 TIpOBOAHMKM HAPYXXHOrO C/osA

LLinpokne NpoBOAHWKM, COefMHSIOWMeCcs C 061acTbio KOHTAKTHOWM NaoLwagkv, MoryT oTéupatb npunoi ¢
KOHTaKTHbIX nowanok. Kpome 1oro, ecnu npoBoAHUK HanpaB/ieH B NepexofHoe 0TBepcTue, KOTopoe CBA3aHO
C BHYTPEHHUM C/1I0€M 3a3eM/IEHUSI UV NMUTaHWS, WNPOKUA NPOBOAHMK MOXET AeliCTBOBATbL Kak TEM00TBOA, U
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CHMXaTb BO BpeEMS NaaBfeHNs Npunos TemnepaTtypy 06/1acTu KOHTaKTHOWM NaoWaAki U BbIBOAA, YTO MOXET
npuBecTn KaedeKkTHOMY NastHoMy coeanHeHunto. [lanee npmBeAeHbl peKoMeH4aunmn no NPOeKTUPOBaHUI0 NPo-
BOAHVKA.

LLinpoknii npoBOAHWK pEKOMEHAYETCS Cy3UTb Nepes coeMHEHNEM C KOHTaKTHOI NnoLwagKoii, HanpuMmep
80 0,25 Mm wupwvHbl nognuHe 0,50 mm. ToHkas Meb Ha HapY>XHOM C/10e nnatbl 6yaeT MeHee HafeXHOoM, YeM
ToncTtas meab (cM. MK 62326-1—62326-9).

MpoBOAHVKN, MOAXOAALLME K KOHTAKTHBIM NJloLWafKaM, Kak nokasaHo Ha pucyHke 12, no3BosiAaT pa3paboT-
YMKY MICNOMIb30BaTh OAUHAKOBYO 61M6/IMOTEYHYI0 (DOPMY AN TPACCUPOBKM KaK Mo BHELLHEMY, TaK 1 M0 BHYTPEH-
HeMmy Crioto.

MbOMETpPM/ TPACCUPOBKU HAPYXXHOTO C/10S

n VN/////7/77

—
NI//1/77
NS00/ 777777A

vV ///1

O/lbin
MuMK3aHM 01 X0,2 Mbl
oTBEpCTME Kokwcnsas
nioviagpa
tonnte* KOMMOHEHTa
naowaan*

YTOUHEHVSI oA fET O KaHpUryyHe

- NPOBOAHVIKA U Maopbl HaryT 6bra0,1 6 rm;
-ﬁmxmmwﬁbmmwma

—100% RApPOC T a KM e He MBOPAMHTHE* UTXe APOTYHOCTa FPENS YanoB Lenelio 1to6oii oTapoHb!

PucyHok 12 — KoHchurypaumm noBepxHOCTHOIO MOHTaxa

PekomeHAayeTcA ncnonb3oBaTh Nas/ibHY0 Macky, HRHOCKMYIO Ha YMCTYI0 Mefb ANS Co3faHnsa 6apbepa
pacnpocTpaHeHuns Npunosa Ha NPoOBOHUK.

4.5.6.3 T1pOBOAHNKN BHYTPEHHETO C/os

Mcnonb3oBaHue WNPOKUX NPOBOAHNKOB U 3a30POB YACTO YBENINMYMBAET YNC/IO C/I0EB U3-3a YMEHbLUEHUSA
KaHasia TpaccupoBKK, AOCTYMHOTO MexXay nepexoAHbIM1 MeTasl/IM3npoBaHHbIMU 0TBepCcTUAMU. C 3TUM CBA3a-
HO yBE/IYEHME VCMNOb30BaHUA Y3KNX NPOBOAHNKOB Ha BHYTPEHHUX CNosAX. CpaBHEHWe yncna kaHasiosB Tpac-
CUPOBKM, fLOCTYMHbIX MEXAY KOHTaKTHbIMW NAoLWaAKkamu, A8 3Ha4YEeHWIA WnprHbI NpoBogHKKa 0,15 1 0,125 mm
npuBefeHo Ha pucyHke 13. Tak kak o6ecneymsarhb LWUIMPUHY NPOBOAHNKA HAMHOIO TPyAHEE Ha BHELLHUX CNOSX
neyaTHOW nnatbl, peKOMeHAyeTCs 0CTaBUTb 60/ee y3kne NPOBOAHVIKA Ha BHYTPEHHMX CMI0SX MHOTFOC/I0MHOA
neyartHoi nnatbl. B Lenom, Bbi6op NCnosb30BaHNsA Y3KMX NPOBOAHNKOB OCHOBAH Ha NOTPE6HOCTM B YMEHbLLE-
HUW Yncna cnoeB. YMeHbLUeHne Yncria C/I0eB MOXET COKPaTUTb MOHYIO TO/ILWMHY Naatbl U y1y4YllnTb COOTHO-
LeHne AnameTpa Masioro MeTasIn3uPoBaHHOro OTBEPCTUSA U TOJLUMHDI MaThl.

PekomeHayeTCsA yunTbiBaTb, YTO YMEHbLUEHME TOJLWMHbI MaTbl YBENIMYMBAET PUCK HEXeslaTelbHOro
UCKPUBIEHNS 1 KOPOGNEHNS BUHTOM A,0 u/unv nocne navikv (cm. MK 61188-1-1).

4.5.7 PekomMeHfauuun no nepexofHbIM MeTan/IM3npoBaHHbIM OTBEPCTUAM

4.5.7.1 TllpocBeprieHHble NepexoiHble 0TBepPCTUA

Pa3mep nepexogHbIXx OTBEPCTUIA peKOMEHAYeTCA BblbMpaTb NCXOAA M3 TOJLWMHBLI NeyaTHol naaTbl No
OTHOLUEHWIO K AiMaMeTPY OTBEPCTUA WU MpeaesnoB A0MNYCTVMOrO COOTHOLIEHNUA MeXAy TOMLWMHOK nnatbl 1
AvameTpoM MeTan/IM3npoBaHHOro OTBEPCTHA N0 TEXHONOMMN NPOM3BOAMNTENS NeYaTHo! NnaTsbl. Kpome Toro, K
onpefesieHHbIM KOHTaKTHbIM M/iolagkam nepexogHoro oTBePCTUA U OTBEPCTUAM, BO3MOXHO, noTpebyeTcs
NnoNyyYnTb AOCTYN A/151 BHYTPUCXEMHOTO KOHTPO1A1 COOTHOLLEHUA «MOoCafoyHOEe MECTO — MepPexofHoe 0TBep-
CTWit» (CM. pUCYHOK 14).
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PucyHok 13 — TecToBasi MOAe/b CNOCO6HOCTH TPACCUMPOBKY MPOBOAHVKOB

KBagpaTHas KOHTakTHast
nnoujaaka 0,50 MM
[0,020) ™n

UJ bl=a bl

0 0.50 mm

TunuyHas

YMN-KOMMOHEHTbI U OCBO3HblE
MeTa/1/IN3NPOBaHHbIE OTBEPCTUA NUTAHUA

PekomeHayeMmbiii npoexT

MepexoaHas KOHTaKTHasi Niolwazaka

LWMpUHOK 0,15 Mm
(0,006) mexay
oTBEPCTUAMMU

HepekomeHayeMblii NPOeKT

B KBaApaTHbIX CKOGKaX yKa3aHbl pasmepbl a floiiMax.

PucyHok 14 — COOTHOLWEeHUsA «MocafovyHoe MecTo — nepexoHoe oTBepcTue»
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4.5.7.2 PacnonoxeHune nepexofHbix 0TBEPCTUI 1 MOCAA0YHOTO MecTa

KoHTaKTHble NoLwakn nepexofHoro oTBePCTUSA AO/DKHbI OblTb PACNOIOXKEHbI B CTOPOHE OT KOHTaKTHbIX
naowWwagoK KOMMNOHEHTOB, YTO6bLI NPeA0TBPaTUTL pacTekaHne NPUNos Bo BPEMS Naiku onnasneHvem. Pacteka-
HVe NpUnos NPUBOAUT K HEA0NYCTUMbIM raTeNAM NPUNOS HA KOMNOHEHTax. PacTekaHne Npunos MoxeT 6bITb
OrpaHMyeHo 3a CYeT Y3KOro MPOBOAHMKA MeXAy KOHTaKTHOW M/oWaAKoi 1 nepexodHbiM OTBepcTUeM Wnn
MOXeT 6bITb NPefoTBPaLLEeHO NPU NCNO/b30BaHNM NasIbHON Macku N0 YNCTON Meaun NPOBOAALLEro PUCYHKA.
B3aumHOe pacnonoxeHne KOHTaKTHOM NMOLWajkv U CBA3AHHOIO C Hell NepexofHoro MeTan/iM3MpoBaHHOro
O0TBEPCTUSA AO/KHO yunTbiBaTb TPE6OBAHNS TPACCUPOBKN NPOBOAALLEr0 pUCyHKa. Heckonbko npuMepos pac-
NOMIOXEHNS NePexoHbIX OTBEPCTWI NpeACcTaBNEHO Ha pUCyHke 15.

HA I
1l imiui
HaME i Ml HHI

YnN-KOMMOHEHT YnN-KOMMOHEHT

Ml Il nrAmmm
r mm"™ lill

[ ] ]
|||*" " an |

CTopoHa 2
MepexogHoe O O O O O

oTBepcTMe

CtopoHa 1
MepexoaHoe
oTBepcTUe

me " "
Kopnyc SOIC

CrtopoHa 1
MepexogHoe
oTBepcTMe

CrtopoHa 2
MepexogHoe
oTBepcTre

PucyHok 15 — lMpuMepbl pacnosioXeHns nepexogHoro oTBepcTus

Vcnonb3oBaHune nasi/ibHOM Macku, 3aKpbiBatoLeil nepexoaHble OTBEPCTUS, UK 3aNOSTHEHHbIX NPUNOEM
nepexofHbIX OTBEPCTUIA NpefoTBpalLaeT nepeMelleHme Npunos Ha nevyaTHbIX y3/1ax, U3roTOB/IEHHbIX B MPO-
Liecce oniaBfieHust Npunos. 3anosIHeHHbIE UK 3aKPbITble NePEXOAHbIE OTBEPCTUSA TAKKE PeLLAT BOZMOXHYHO
npo6semy ocTaTkoB h/ioca Noj KOMMNOHEHTAMMW U OYEHb XeNaTe lbHbl /151 TOr0, YTO6bI OCTUTHYTbL XOpoLuel
repMeTusaLMm Npyv BHYTPUCXEMHOM KOHTPOJIE MHOTOKOHTaKTHbIMU yCTpolicTBamn. MNepexofHble 0TBepCTUs
3aKpbIBAKT CYXO0li NIEHOYHO NasIbHON MacKoli NN XUAKOW NasfibHOW MacKoii, ecnvn AnaMeTp y NepexoiHoro
0TBEPCTUS MaNEHbKUIA.

4.5.7.3 TepexofHble OTBEPCTUA NOA KOMMNOHEHTaMU

Ecnu neyaTHbI y3en 0MKEH NasATbCSA BOMIHOM, a NepexoHble 0TBEPCTUS HE 3aKPbITbl Nasi/IbHOW MacKoi,
pekomeHayeTcs n3beratb NnepexoAHbIX OTBEPCTUIA HA nnarte Noj KOMMNOHEHTaMM, YCTaHOB/IEHHbIMY Ha NnLe-
BOI1 CTOpOHe 6e3 3a30pa. Bo BpeMs naiikv neyaTHOro y3na BOIHOM Npunosi o1t0C MOXET 0Ka3aTbCs Nog KOMMNo-
HeHTamu. He3akpbiTble NepexoHble 0TBEPCTMSA LONYCKAeTCS pacnonaraTtb Noj NOBEPXHOCTHO-MOHTUPYEMbIM
KOMMOHEHTOM Npw naiike onnas/IeHUEM, HO HE BOTHOV Npunos.

4.5.7.4 TlepexofHble OTBEPCTUSA Kak KOHTPOSIbHbIE TOUKN

MepexodHble OTBEPCTUS, WCMOMb3yeMble [N COEeAVMHEHWS KOHTaKTHbIX Nowafok KOMMOHEHTOB
NOBEPXHOCTHOTO MOHTaxXa C APYrMMu CI0SIMU NPOBOASALLEI0 PUCYHKA, Takke J0NyCcKaeTCcsa UCNO/b30BaTh Kak
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KOHTPO/IbHbIE TOUKM, NpeAHa3HauYeHHble A1 NOAKN0YEHNSA MHOTOKOHTaKTHbIX YCTPOMCTB TECTUPOBAaHUSA UYWn
B Ka4yeCcTBe MOHTaXHbIX OTBEPCTWI AN peMoHTa. Koraa nepexofHoe 0TBEPCTHE UCNOJb3YHOT Kak KOHTPOSIbHYHO
TouKy, TpebyeTcs, 4Tobbl 6bIIM 3a4aHbl PACNOIOKEHWE 1 pa3Mep KOHTaKTHOW naowaaku (cMm. pasgen 6).

4.5.8 CraHpapTHble TEXHOJIOTUYECKMNE OTK/IOHEHUSA

Mpon3BOACTBEHHbIE UMK CTAHAAPTHbLIE TEXHOIOTMYECKMEe OTK/TOHEHUA CYLLLEeCTBYIOT BO BCEX LieXax n3ro-
ToBUTenNe neyaTHbIX NNaT. PakTUHeCKN NPy Kax 4ol onepatmm CoBMELLeHNS UK BbipaBHWBaHNSA €CTb HEKOTO-
pas BEpOATHOCTb cMmelleHusa. CyliecTByeT OpUeHTUPOBOYHO 42 OCHOBHbLIX Npouecca MNpu U3roToB/IeHUU
MHOrOC/I0HO MeyaTHOW nnatbl, HEKOTOPble M3 HUX BK/IOYalOT B cebsi onepauun, Tpebylouwme TOYHOCTM
coBMelLeHNs. [lonyck n3MeHAeTCs B 3aBUCMMOCTM OT MakCMMasibHOro pasmepa no gnaroHanun nevatHol nna-
Tbl M AO/MKEH 6bITb YY4TEH NPY BblYMCIEHUN pa3Mepa KOHTaKTHOW nnowaaki. PekoMmeHayeTcs NnoayunTb npes-
NOXEHWA MpoV3BOAUTENS OTHOCWUTENIbHO CTaHAapTHbIX TEXHOMNOTMYECKUX OTKAOHEHUA [0 Havana
npoekTmposanus. C 3TUMU CTaHAAPTHbIMU TEXHO/IOTMYECKMMMN OTKNOHEHUAMK pa3paboTunk MoxeT
COOTBETCTBEHHO NpefAoTBpallaTb OTK/IOHEHUSA M3-3a UX HaKOMMIEHWUs W/unu co3gaHus Npou3BOLCTBEHHbLIX
npo6nem.

4.5.8.1 [Mpon3BOACTBEHHbIE XapaKTEPUCTUKN

Pa3nunyHble xapakTepucTukn pasMepos NPOBOAHMKA Moc/ne TpaBeHUs npeacras/ieHbl Ha pucyHke 16.
YepTexu nsgenusa n TexHnyeckne TpeboBaHns AO/KHbI onpeaesinTb TONbKO MUHUMasIbHbIV 3a30p; O4HAKO
LUMPVHA NPOBOAHMKA [AO/IXHA ObITb ONpeeneHa B COOTBETCTBAM C MUHUMa/IbHbIM 3HAYEHWEM, a NocafoyHble
MecTa f,0/KHbl ObITb ONpeAeneHbl B COOTBETCTBUM C NPUHLMMTOM MakCMMasibHOro UCNo/ib30BaHna maTepuana.
YeTkne 3afaHHble 3HAYeHUs A9 MPOBOAHWKOB U MOCAA0YHLIX MECT MOMOryT W3roTOBUTESNO AOCTUTHYTb
XeslaTe/IbHOro CoCToAHNA.

Pesunct
«Bo (PCW)

KoadbcpuumeHT 60KoBOro NnoaTpaBAMBaHuA =y «C» MopaTpaBMBaHme «4» (MCW)

KoadhdmumeHT 60k0BOro noaTpaBMBaHms o6bIUHO cuMTaeTcs ¥ HaBMCatoLLMi Kpait

paBHbIM 1:1. [INA HEKOTOPbIX TEXHOOTMYECKMUX Onepaynii MeTannmsaums 3aroToBku (Cyxoli NIeHOYHbIN hoTopesncT)
MOryT yCTaHaB/IMBaTbCA Gosiee BbICOKME KOI(PULIMEHTbI

«B» (DCW) «O» (OCW)
«B» Pa3spactaHue «B» (DCWV)
_______________ re
1
kC» MogTpasnusaHune «C» lMoATpaBnvBaHHe
Hasucatownii «A» (MCW) «Bb» PaspacTtaHue
Kpaii Hasucatowmii kpaii «A» (MCW)

MeTannmsaumnsa 3aroToBkM (KUAKUIA pe3ncT)
MeTannusauma «cyuka (CyXOVI nner— = —

«O» (OCW)
«b» PaspacTtaHune «B» (OCW)
«B» (DCW) . «C» MoparpasnvsaHve
1 1
1 \
ToHkasi (osibra u MeTaiIn3auymns pucyHka
«J1» (MCW) (cyxoii NNeHouHbI (hoTOPE3UCT)

MeTannmsauns pucyHka (Knakuii pesucr)

*A» - MCW (MMHUManbHas WwWuprma npoBoaHuKa) «B» = DCW (NpoekTupyemas WMpruHa NpoBOAHNKA)
«O» = OCW (nonHas WwupuHa NnpoBOAHNKA)

PucyHok 16 — XapakTepucTtuka npoBogHuKa
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4.5.8.2 LUnpunHa NpoBOAHMKA U OTKNOHEHNSA 3a30pa

OTK/IOHEHUSA, OXMAaemble Npu 06bIYHLIX NpoLeccax, npusefeHsl o Tabnuue 14. (Ocobble OTKNOHEHUSA
npotiecca A0/MKHbl 6bITb COrnacoBaHbl C M3roToBnTenem nnatbl.) OTKIOHEHNA 6a3MPYOTCA Ha TOMLWMHE Meau
He 6onee 36 MkM. [Npy yBENNYEHNM TONLMHBI MEAV MOXET OXNAATHCA Aas/ibHelLee N3MEHEHUE LNPYHbI MPO-
BOAHMKA (CM. PUCYHOK 16).

Ta6nuuya 14 — [onycku WMPVHbLI NPOBOAHMKA
Pa3smMepbl B MuninMmmeTtpax

Xapakrepuctmka YpoBeHb 1 YpoBeHb 2 YpoBeHb 3
Be3 rafibBaHM4YeCcKoro NoKpbITUS 0.05 40.03 *0.02
-0.10 -0.05 -0.04
C raslbBaHNYeCKMM MOKPbITUEM 0.10 0.08 0.05
-0.10 -0.08 -0.05

4.5.8.3 [lonyck pacrnofioXeHns aneMeHTa NpoBOASLLErO PUCYHKa

OTKNOHEHNA 3N1IeMeHTa, BblbupaemMble 419 HOMUHAILHOTO pa3Mepa PacnooXeHNs KOHTaKTHbIX noLa-
[OK. KOHTaKTOB pasbemMa N NPoOBOAHMKOB OTHOCUTENLHO 6a3bl, NpuBeeHbl B Tabnuue 15. 3T OTKIOHEHNS yun-
TbIBAOT TOYHOCTb PUCYHKA hoTowabioHa, CMeLLeHne maTepmasna, CoOBMeLLLEHNE CI0eB U UX COeUHEHne.

Ta6nuuya 15— TOYHOCTb PacnoONOXEHUA 3NEeMeHTa
Pasmepbl B MuaanmeTpax

Camas 6onbluan nniara:

pazviep X, Y YpoBseHb 1 YpoBeHb 2 YpoBeHb 3
[o 300 0.30 0.20 0.10
[o 450 0.40 0.30 0.20
o 600 0.40 0.30 0.20

4.5.8.4 KOHTpO/b KOMbLEBLIM 060AKOM

KonbLesoli 0600K onpeaensieTcs Kak 4acTb KOHTAKTHOM Niowanki, ocTtarlascs nocne cBeprieHus
oTBepcTUsA. C BbICOKOMIOTHLIMU MPOEKTaMy TEXHOJIOTMMU MOBEPXHOCTHOrO MOHTaXa, noAdepXuBaroLmnumm
MUHVMaJ/IbHblE TPEGOBAHUS K KOJbLLY, NOSIBUACH OAHA U3 CaMblX TPYAHbIX TEXHO/IOTUYECKNX onepawumii n3ro-
TOBJ/IEHUS MHOTOC/I0/HbIX NevaTHbIX nnaT. CoBepLleHHOe COBMELLEHNE MAKCMMU3MPYeT KOJbLLeBO 06040k
BOKPYT MPOCBEP/IEHHOrO OTBEPCTUS.

Hanpumep, ucnosib3oBaHne KOHTaKTHON niowaaky gnametpom 0.8 MM c oTBepcTem 0.5 MM NpUBOAUT K
KonbLEeBOMY 060Ky WMpKHOKA 0.15 MM B criydae abconOTHOTO COBMELLeHNs. Ecnu nponcxoguTt cMmelleHve
0.15 MM B KaKOM-HUBYAb HanpaBneHun, pesybTaToM 6yAeT KO/bLEeBO 0604,0K C OAHOW CTOPOHbLI KOHTAKTHOM
naouwiaaku, paeHblii 0.3 MM. 1 OTCyTCTBME 0604Ka Ha Apyroli ctopoHe. Ecnu cmelleHne 6yaeT 6osblue Yem
0,15 mm. Hanpumep 0.2 MM. TO OTBEPCTUE BbINAET N3 KOHTYpa KOHTaKTHOW nnowaaku. Ecnv otBepctre cmec-
TUTCS B HANpaB/IeHNW, rAe NPOBOAHUK COeMHSAETCSA C KOHTAaKTHOM Niowaakoii, OHO pa3beMHUT NPOBOAHNK C
KOHTaKTHOW nnowazaxoii. B pesynbTaTe neyatHas nnata 6yfeT 3abpakoBaHa. Takkak CUrHas/IbHble NPOBOAHUKM
nepecekatT KOHTaKTHble MI0WaAKN BO BCEX HAaNpaB/eHUsX, 060N BbIXO4 OTBEPCTUS 32 KOHTYP KOHTAKTHOW
naoLwankm sBnsieTcs UICTOYHUKOM BO3MOXHOIO HapyLLEHUs LLenu Ha nevyaTHoii niate.

O6ecneueHne nocre0BaTeIbHOr0 KOHTPOIS KOJbLIEBbIX 0604KOB ABASIETCA C/TI0XHbLIM NPOLECCOM, N03-
TOMY Oblnn paspaboTaHbl METOAbI, FapaHTUPYOLWME COeANHEHE MeXAY KOHTaKTHbIMY NowajgkaMum 1 npo-
BOAHVKaMUW. [JaHHble MeToAbl NpefHa3HayeHbl 019 fo6aB/ieHns Meau B MecTa COeAUHEHUs NPOBOLHMKA U
KOHTaKTHOW niowagkn. KoHTakTHaa njaowagka, y KoTopoil ecTb gobaBrieHHass Medb, MOXET HanoMuHaTb
KanesibKy, 3aMOYHYI0 CKBXXUHY WV NPUHUMATb KaKyto-TO pyryto hopMy, Kak nokasaHo Ha pucyHke 17.

459 Wcnonb3oBaHue naHenel

KOHCTPYKLMA NaHen MoXeT BK/1oUaTh BCe6s HECKONbKO NeYaTHbIX NaaT, PacnosioKeHHbIX Mo ceTke, Uan
TOJIbKO OHY NnaTy, TpebyloLyo A0N0/THATE/IbHOTO COXpaHeHHOro MaTtepuana aAnsa appekTMBHoOro npouecca
MOHTaxa. bonbluas nnara niam Heckosibko He6ObLUMX NAT OCTATCA HA MaHeNN MOTAENSATCA NOC/1e OKOHYa-
HMS BCEX NPOLLECCOB MOHTaXa. Bbipy6aHue nnm BblnamMmblBaHve 0TAE/bHbIX NAaT U3 NaHe M O/DKHO ObiTb Tak-
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PucyHOK 17 — TpuMepbl U3MEHEHHbIX COEAUHEHUY NPOBOAHMNKA U KOHTAKTHOW M0LWaaKu

Xe 3annaHMpoBaHO B TeXHOMOrMYecKoM npouecce. Hecko/bkO MeTOA0B WCMO/b3YIOT, YTO6bl COXpaHUTb
nevyartHble NnaTbl Ha NaHenu, BkI4vas V-06pasHblil Hagpes (ckpaibupoBaHne) unm ope3epoBaHHYIo LWenb C
nepemMblukaMun A1 pa3fesieHns neyaTHbIx niar.

CkpalibupoBaHvie 06bI4HO NPOBOASAT HA 06€eMX MOBEPXHOCTAX NAATbI ¥ TO/ILKO NO NPAMO TMHWN. B AnHMK
paspe3a coxpaHsalT HebosbLoe nonepeyHoe ceyeHne martepuana nnatbl. CnegyeTt yunTbiBaTb 4ONYCK Ha
yron ckparibuposaHus. NMpoBOAHVKM, KOTOPbIE PACMOOXEHbI CIMLLKOM 6/IM3KO0 K Kpasim KaHaBku, 6yayT 06Ha-
XEHbl UM NOBPEeXAeHbI, a rpybble kpas A0/MKHbI ObiTb CAerka 3avunileHsl, YTobbl yaanunTb 3ayceHubl 1 rpyoble
4yacTuLbl TKaHU (CM. PUCYHOK 18).

B KBajpaTHbIX CKOGKax ykasaHbl pasmepsbl ajoiiMax.
30Ha 0CcBO6OXAEHUSA, NPUBeeHHAas Ha 3TOM PUCYHKe, TUNNYHA ANS aBToMaTM3aLnm npotecca KOHBeiepHOro MOoH-
Taxa. MCMoJsib3yHLLero BOMHy Npunos u naiiky oniasaeHnem

PuCcyHOK 18 — TunuyHasa naHesib 13 poNbrMpoBaHHOro Mefbio CTEK/IOTEKCTONUTA
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®pe3epoBaHHas Lesb 1 Nepemblyka WYPOKO UCTMOMb3YITCSA AN1S1 KOHCTPYKLMY NaHen 1 paclumpeHns
nepeMbluku pasfeneHnst 3aroToBoK MeTOI0M yAasieHus nepembluek. dpesepoBaHue KoHTypa 60/1ee TOUHO,
yeM ckpaiibnpoBaHue. NOBEPXHOCTY Kpasi NNaTbl OKa3biBAKTCS IMafKUMU, HO pa3genieHune 3aroToBoK METOLOM
yhaneHus nepemMbluek noTpebyet aHannsa. Nepembiuky MOTyT 6bITb 06pe3aHbl BMECTe C BHYTPEHHUM 3a3eM-
NIEHVEeM. BbIXOAAWMM Ha Kpaii nnaTbl unu npeaBapuTesibHO NPOCBEP/IEHHBIM B PUCYHKE. MpoCBepeHHbIi
pUCYHOK 06ecneunBaeT CHUXKEHWE YCUVS B TOUKE paspbiBa HA NepembIuku. EC/in KOHTYp 0TBEPCTUiA pacrnoso-
XEH B Npejenax KoHTypa naathl, 3a4ncTka Uan WamgoBaHue MoryT He noTpe6oBaTbes (CM. pucyHkn 19 un 20).

CkpaliibnpoBaHune
rog yrnom 90
CkpaiibrposaHue
nog,yrsiom 60°
ProgonoHaaM o rvKx MBrofom
[aBIEHAM NBPBbIbIYM 00,0 mv
pBOTaM» ar LueHTp*
BasatolmccTtu [0 ueHTpe .
OTOHCTPYLLN YABMBMM McpMAMBC
LmTyps

NEeYLLITIoN Nnathbl

PucyHok 20 — YpaneHue nepemblyuek (Mogenb hpe3epoBaHuns) c hpe3epoBaHHbIMU LWeNAMun

4.5.9.1 KOHCTpyKUUA naHenn

KOMMOHEHTbI MOTYT MOHTUPOBATLCA Kak Ha OTAE/bHBIX Nnartax, Tak U Ha niaTtax, 06 beAHeHHbIX B (hop-
Me naHenwu. MNnartbl nan naHenu, kotopble 6yAyT NnepemMeLlaTbCs N0 KOHBENepy AN NPoNAyT Yepes aBToMaTu-
3MpOBaHHblE onepauuy (ycTaHOBKA KOMMOHEHTOB, Maiika, ouncTka W T. A4.), AO/MKHbI MMeTb o6nacTw,
cBO6OAHbIE OT KOMMNOHEHTOB AN NMPOBOASALLErO pucyHKa. Kak npasuno, ceobogHasn 061acTb WUPUHONA OT 3 A0
5 MM flo/XHa 6bITb pacnosioxeHa BAO/b CTOPOH B KayecTBe 0cBOOOXAeHus. LuprHa 3a3opa 3aBMCUT OT
TpaHcnopTepa u cnocoba KpensieHus B npegnosnaraemMom obopyfoBaHuM A8 MOHTaXa rnevyaTHoro ysna.
Mepen npoekTMpoBaHMEM MIaTbl WK NaHe N fAaHHble pasMmepbl PEKOMEHAYETCA NoMyYnUTb OT U3TOTOBUTESIA
o6opyAoBaHNa A5 MOHTaxa (CM. pUcyHok 21).
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PucyHok 21 — ®dpesepoBaHHble Wenun

CneuuanbHble TEXHOIOTMYECKME U KpeNneXHble OTBEPCTUSA 06bIYHO Pacno/IoXkeHbl B peaenax 30H 0CBO-
60xaeHnsA. 30Hbl OCBOOOXAEHUA HEO6X0AMMbI, YTOObI N36exaTb B3aUMOAENCTBMA C KpPenseHWeM nnartbl,
HanpaesLWMMM U NPUCTIOCOBIEHMAMU A5 BblpaBHUBAHNS.

[lBa KpenexHbIX HEMETa/INIM3NPOBAHHbIX OTBEPCTUS UK 60s1ee pacnooXeHbl B yraax nnatbl, YTOObI
o6ecneynTb TOYHOE MEXAaHNYECKOe COBMELLEeHMEe N1aTbl Ha KoHBeliepe. KpenexHblie 0TBepcTus nnatbl (06bIY-
HO AnameTpoM 3.2 MM) MOTYT TakXKe 6blTb PACMOJIOXEHbI B 30HaX 0CBOBOXAEHUS. DTN OTBEPCTUS [ONyCKaeTCS
1MCcnonb3oBaTb aBTOMATU3MPOBaHHLIM KOHBEWEPHbIM 060pyOBaHNEM WU A/t FOCTUPOBKU TECTUPYOLLErO
apantepa. Pasmep naHenu pekomeHAyeTCs Mosy4uThb OT U3roTOBMTENS 060pyAOBaHNSA UM UHXKEHEPA-TEXHO-
nora npouecca.

4.5.9.2 Pa3mep nnartbl U KOHCTPYKLMA NaHenn

UTo6bI MOSTHOCTLI0 UCNO/1b30BaTh aBTOMAaTU3aLLMI0 TEXHOIOTUM MOBEPXHOCTHOrO MOHTaXa, pa3paboTuu-
Ky peKOMeHZyeTCs YUMTbiBaTb TEXHOJIOTMIO U3TOTOBJIEHUS MEYaTHOW MaaTthl, @ TakKe MOHTaxa W KOHTpPOoNs
3M1EKTPOHHOI0 Moaynsi. Kaxablil 13 3TUX NPOLLECCOB U3-3a CneLMaibHOro UCnosib3yeMoro 06opyaoBaHus Tpe-
6yeT domkcaLmm, kKotTopasi NOB/IMSET Ha ONpeeieHHble acneKTbl pacnonoxeHus naatsl. Cnegytowme dakTopbl
CBsi3aHbl C 060py0BaHNEM U TEXHOIOTMYECKUM MPOLLECCOM:

- TEXHO/IOTUYECKNE OTBEPCTUS;

- pasmepsbl naHenu;

- OpMeHTaLMs KOMMNOHEHTOB;

- 3a30pbl MEXAY KOMMOHEHTaMMW 1 NPOBOAHUKAMM Ha SIMLEBOI 1 06PATHOWN CTOPOHAX NiaTbl.

[nsa nonyyeHns peHTabenbHOrO pPacrnosioXeHWs 3a cyeT ONTUMAasIbHOrO UCMO/b30BaHWs maTepuana
OCHOBaHMWS pekoMeHAayeTcs, UTo6bl pas3paboTuMK MPOKOHCY/IbTUPOBAJICA C U3TOTOBUTENIEM MlaTbl OTHOCU-
TesNbHO pa3mepa naHenu. PekomeHayeTcs paspabartbiBaThb NiaTy TakuM 06pa3oM, YTO6bl UCNOb30BaThb Npej-
JNIOXKEHHY0 N3TOTOBUTESIEM MOME3HYI0 06/1aCTb NaHenn. He6osblmne naatbl MOryT 6biTb MybTUNULMPOBAHbI
Ha naHenu, YTo6bl YNPOCTUTb KPEMN/IEHNE N YMEHBLLUUTL U3/IULLHEE TPAHCNOPTMPOBAaHNE BO BPEMS MOHTaXa.
BonblUMHCTBO U3roToBUTENEl NpeanaraloT pas/iMyHbie CNocobbl pasMeLleHns nevyaTHbIX y3/10B Ha NaHesnsx.
PekomeHayeTcs BbIGpaTh CNOCO6 C y4ETOM TEXHOIOTUM MOHTaXa U TECTUPOBAHUS.

4.6 TIOKPbLITUA BHELHNX CNI0EB

4.6.1 NMokpbITMA B BUAE Nas/ibHON Macku

MOKPbLITUA NasnbHOW Mackoli UCMONb3YIT ANS 3alMThl NPOBOAALLEr0 PUCYHKa Ha nevaTHOW nnaTe.
MasnbHas Macka MOXeT ObITb XUAKOW UK B BUAE CYXOi naeHkn. MaTepvan noammepa nas/ibHOW Macku npu-
MEHSIOT. UCNO/b3YSA Pa3NINyHbIe TEXHONOTMYECKME NPOLLECChI, Y OH MOXET ObITb Pa3/IMYHON TONLWMHBI. Hanpu-
Mep. KOHeYHas To/WUHA XUAKNX Matepranos 6yaeT pasHa ot 0,02 4o 0,025 MM. B TO BpeEMS Kak NOKPbITUS U3
cyxoi nneHku nonyvatTtcs oT 0,08 go 0.10 MM TO/LWMHBI, @ A8 HU3KONPOMUbHBLIX MacOoK — TO/LLMUHOM
0.04 mm. XoTAa TpadhapeTHas nevaTb Nas/IbHOM Macku fonyckaeTcs, 415 NOBEPXHOCTHOTO MOHTaXa PeKOMeH-
fAyetca hoTouvyBCTBUTENIbHAA NasibHasA Macka.

doTonpouecc obecneynBaeT TOUHOE U306PaXKEHNE PUCYHKA, U €C/N OH A0/HKHbIM 06pa3oM oTpaboTaH,
TO yCTpaHseT Macky C NOBEPXHOCTU NOCaA04YHOro MecTa. To/MHA Macku, BO3MOXHO, He SABNISIETCA BaXKHbIM
napaMeTpoMm AN 60MbLINMHCTBA NeYaTHbIX Y3/10B C MOBEPXHOCTHbIM MOHTaXXOM, KPOMe Cryyas, korga Ha
neyaTHble NaaTbl MOHTUPYIOT KOMMOHEHTbI C MasibiM LWarom BbiBoA0B (0.63 Mm 1 meHee). BaTom criyvyae 6onee
TOHKasA nassibHas macka o6ecneyunT iyyline xapakTepucTUKM HaHECEHUS NMPUNOS.
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4.6.2 3a3opbl NasNbHOW Macku

MasanbHy0 Macky gonyckaeTcs UCMoNb30BaTh A1 U30/1ALUN NOCa[A04HOro0 MecTa OT ApYrux NpoBoAs-
LMX 3/1IEMEHTOB Ha nnaTe, TakuxX Kak nepexofHble 0OTBEPCTUSA, KOHTAKTHbIE N/IOLWaKN Un NPOBOAHUKN. Ecnn
HUKaKne NpoBOLHUKN HE NPOXOAAT MeX Y KOHTaKTHbIMM NJowagkamm, To 4ONyCKaeTCsa UCMOoNb30BaTh NpocToe
rpynnoBoe 0CBOGOXAEHVE B Nasi/ibHOM Macke (CM. pucyHok 22). 3a3op 0.38 mm (0,015 atloiima) BnonHe gonyc-
TUM. 13-3a HENocpeCTBEHHON 6M30CTY Nas/IbHOM Macku K N0Caf04HOMY MECTY BO U3bexaHne 3arpasHeHns
nocafo4HOro MecTa Heo6xoAMMO yunTbIBaTb NpU BbIGOpe MaTepuasna nas/ibHOW Macku ero xapakrepucTuku
nnasneHns n pacTBOPUMOCTMN.

MasinbHas macka

PUcyHok 22 — 'pynnoBoe 0CBO6GOXAEHNE OT Nasi/IbHON Mackun

Mpwu pa3paboTke NOCaf04YHOro MecTa C NPOJI0XKEHHbIMY MPOBOAHUKAMM MEXAY KOHTaKTHbIMUY Niollaaka-
MU (CM. pUCYHOK 23) peKkoMeHAyeTCs yunTbiBaTb TPe60BaHMA ONYCTUMbIX OTKIOHEHWI (DOTOUYYBCTBUTE/TbHOM
nasbHOM Macku. 9To He06X0AMMO M3-3a MasIoro ,ONyCTUMOro OTK/TIOHEHNA pa3Mepa NoKpPbITUS, KOTOPOE A,0/1-
XXHO NOKPbLITb NPOBOAHMKM, HE Nonagas B 06/1acTb KOHTAKTHOW nnowagku. O6bIYHO U3rOTOBUTENN 0653aHbI
HaHOCWUTb MaTepuan nassibHOM Mackn BHe KOHTAKTHO NaoLwaaku. 3a3o0p MOXeT U3MeHsITbCS B npegenax ot 0,0
40 0,1 mm.

PucyHok 23 — OkHa a nasi/ibHoOi Macke a BUAe KapMaHa

4.6.3 TloKpbITMA NOCAAO0YHOro MecTa

OcB060OXeHVA Nas/IbHON Macku OTKPbIBAKOT NocajoyHble MecTa A5 NOACOeANHEHNA KOMMOHEHTOB
NMOBEPXHOCTHOro MoOHTaxa. O6bIYHO NocafouHble MecTa MefHble U MO3TOMY HYXAalTCs B 3aliuTe, 4Tobbl
npeAoxpaHnUTb Mefb OT OKUC/EHWSA, NPUBOASALLETNO K N1I0X0I nasemMocTy. 3awmTy nocagouHbIX MecT gonycka-
eTCA BbIMOMHATL KaK OpraHn4yeckuM MOKPbITUEM, Tak ¥ MeTa/l/IMYEeCKUMWN MOKPbITUAMU, HanpuMep ON0BSAH-
HO-CBMHLOBbIM. 30/10TbIM, CEPEe6pPSAHbIM MAWM nannagvesbiM. Bbibop MOKpbITUIA 3aBUCUT OT MpeanoyTeHns
cbopLvKa v TMNa MOHTUPYEMbIX KOMNOHEHTOB. OBbIYHO 3TO eAUHbIV TUN NOKPbLITUSA, KOTOPbIA NCNOMbL3YIOT
AN BCeli nnaTbl: pas/iMyHble NOKPbLITUS UV CMeLLBaHNE TUMNOB NOKPbITUSA He PEKOMEHAYIOTCA M3-3a pasnny-
HbIX TEXHO/I0TMYECKNX OnepaLmin npouecca, Tpebyemoro AN HaHeCEHNS Kaxa0ro NokpbiTusa. OfHako cMmeLe-
HVe TUMOB NOKPbITUSA MOXET 6blTb HE06XOANMbIM N3-38 CMELUNBAHUSA TUMOB KOMMOHEHTOB M XapakTepUCTUK UX
BbIBOJIOB W/ NMOKPbITWI BbIBOAOB.
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5 TloartBepxaeHne KadecTBa N HAOEXHOCTU

5.1 MeTofbl KOHTPONA

M3-3a pasHoo6pa3ns JoNyCTUMbIX OTKIOHEHWNIA KOMMOHEHTOB M BO3MOXHOCTW, YTO OTK/IOHEHUSI MOTYT
N3MEHNTBLCA Ha KaXXA0M TUMe KOMMNOHEHTA, 3aKa3unk 3anHTepecoBaH B MOATBEPXAEHUV reoMeTpun Nnocagou-
HOro mecTa 1 KOMMNoHeHTa. Kpome Toro, pekomMeHAyeTcs NPoBepPATb KOMMNOHEHTbI Ha UX NpefefbHble paboune
Temnepartypsbl. [narpamma, onvcbiBaouwas npegesbl pabounx TemnepaTtyp KOMMNOHEHTOB, MpusBefeHa Ha
pUCYHKe 24.

a0 y 40

’ PovoMdbl
VKT pe b

KepLHtoauo
[t dTr WY F<RapauyD- |

<K U »

PucyHok 24 — TemnepaTypHble npefesibl KOMNOHEHTOB

KOHTPONb KOMMOHEHTOB U MPOBOASLLEIO PUCYHKA [OMYCKAaeTCA BbIMOMHATL, UCMNOMb3Ys CTaH4apTHbIE
KOHTPO/IbHbIE MOAENN. DT MOAENN AONYCKAaeTCA NCNOb30BaTh HE TOMbKO /19 KOHTPO/ISt KOHKPETHOIO KOMMO-
HeHTa MO OTHOLLEHWIO KNOCaA0YHOMY MECTY, HO W i1 OLEHKN NPOM3BOACTBA KOMMOHEHTOB, KOTOPbIE AO/MKHbI
NPOWTN pa3/iMyHbIe NPOLLECChl NOBEPXHOCTHOIO MOHTaXa.

6 BO3MOXHOCTb nposeneHns UCMbITaHWA

6.1 MATb BUAOB UCNbITAHUSA

ECTb NATb OCHOBHbIX BUAOB NCMbITAHWUIA, KOTOPbIE MOTYT 6bITb BbINMO/IHEHBI HA M/1aTaxX C NOBEPXHOCTHLIM
MOHT&XOM:

a) KoHTponb neyaTHol nnatbl 6€3 KOMNOHEHTOB Ha 3aMblKaHUSi 1 06PbIBSI.

b) KOHTpO/ib NeyaTHOro y3na Ha 3amblKaHUs NasHbIX COeAVHEHWIA.

C) BHyTpMCXEMHbI KOHTPO/Ib MEYATHOro y3na 415 KaX40ro 0TAe/IbHOro KOMMOHEeHTa.

d) ®yHKUMOHaNbHbLI KOHTPO/Ib CXEMbI NEYATHOrO y3na.

e) Kom6uHMpoBaHHOE UCNbITaHne, 06beANHSIOLLEE BHYTPUCXEMHBIA 1 (DYHKUMOHANbHbIA KOHTPO/Ib.

MepBbIii TN UCMbITAHUSA — KOHTPO/Ib HECMOHTUPOBAHHOL NAaTbl, KOTOPbIA BbINO/IHAET MPON3BOANTENb
neyaTtHbIx nnat. OcTaBLUMECS YETbIPE TVNA UCMbITAHWI MPOBOAST HA NeYaTHbIX y3/1ax. PekomeHayeTcs 0653a-
TeJIbHO MPOBOAMTbL KOHTPO/Ib HECMOHTMPOBAHHOW NAaThbl, B TO BpeMs Kak neyaTHbI y3e AonyckaeTcs KOHTpo-
NIMpoBAaTh C NCNOJIb30BaHNEM JT0ObIX KOMOMHALMIA OCTABLUMXCA YEeTbIPEX UCMbITAHWIA NaaThbl.

6.1.1 KOHTpPO/Mb HECMOHTMPOBAHHOI NeYyaTHON NnaThbl

Mpu KOHTPO/Ie NeyaTHbIX NNaT, NpegHasHa4YeHHbIX 4715 MOHTaXa B CKBO3Hble OTBEPCTHUSA, OLeHKa Aedek-
Ta U BbIGPaHHbIE MEeTOAbl KOHTPO/IA IBASIOTCA OCHOBOW BCE CTOMMOCTUN KOHTPONSA. [one3Has 4ocTynHas nio-
waab (0CO6EHHO MPOLEHT Y3/10B CXEeMbl, AOCTYMHbIX A8 KOHTPOAS MHOroaganTepHbIM YCTPOMNCTBOM), He
sABNsieTCA Npo61eMoli, Tak Kak 0TBEPCTUSA 06ecneUunBatoT CTONPOLEHTHbIN AOCTYN K y3nam uenei. B KOHTponu-
pyembIX nnaTtax 418 NOBEPXHOCTHOrO MOHTaxa, HanpoTuB, Nosie3Has AoCTynHasa naowaab (B 4ONONHEHUe K
oueHke gedhekTa) okasbiBaeT B/VSHME HA CTOMMOCTb KOHTPO/S, Tak Kak 4OCTYN K y3nam Lenei onpegenser,
Kakue ncnblTaresibHble MeTofbl BO3MOXHbI U 3D (PEKTUBHbI.
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6.1.2 KOHTpO/b neyaTHOro y3sna

MeTog KOHTPONA AO/KEH ObITh ONpeaeneH A0 Havana NpoekTMPOBaHUS pUCyHKa nevaTHoi nnatsl. Ecnm
Hopma gedyeKkTa OTHOCUTENIbHO BbICOKA, 6OMbLUMHCTBO NeyvaTHbIX Y3/10B NOTPebyeT KOHTPONS, a peHTabenb-
HOCTb @aBTOMATUYECKOrO BHYTPUCXEMHOIO KOHTPO/151 NOTPpebyeT, UTo6bI Ky3/1aMm Lenei 6b1106ecneyeH NosHbIN
[0CTyn B Npefenax pucyHka neyaTHoro ysna. Ecnv Hopma gedekta H13kas, BHyTPUCXEMHbIN KOHTPOIb MOXET
6bITb NPOMYLLEH U MepeHeceH Ha (DYHKLMOHANbHBIA KOHTPO/Ib. Ype3BbluaiiHo H13kas Hopma gedekTa TeopeTu-
4yecky N03BOAET UCKMOUYNTL BHYTPUCXEMHbIV KOHTPO/Ib (HUKAKOro KOHTPOJISi C MOMOLLbIO «/10Xa rBO34ei»),
NPUMEHSIA TONIbKO NPOCTON KOHTPO/Ib «FOAEH — He rofieH» Yyepes pa3bem NnevyaTHoro y3na u oTopakoBbiBas
HerofHble neyaTHble y3/1bl BMECTO UX ANArHOCTUKM.

OCHOBHble CO0BpaXeHUs Npu onpegeneHuy ocTyna Kysnam uenei cnegytoume:

a) Hopma fedekTa;

b) AmarHocTnyeckas Coco6HOCTb:

C) BNMSHME NONE3HON NnoLwaau:

d) obnacTb nnartsl;

€) 4UCNOo CNOEB;

f) BAMsiHMe cToMMoCTN.

OnpegeneHve npoueHTa fOCTyna K y3nam Lenei Ha NPoBOAALEM PUCYHKe nevyaTHON nnatbl TpebyeT
cornacoBaHusi Bcex Npo6nem, 06CyXAeHHbIX paHee: HOpMbl AediekTa, CTOMMOCTb pa3paboTku KOHTPOAS, CTou-
MOCTb NPOBEAEHNS KOHTPONSA, BK/IIOYas CTOMMOCTb PYYHOIN ANArHOCTUKN, UN. KOHEYHO, BUSIHWE Ha NOE3HYI0
naowans. CambIM XenatesibHbIM BapuaHTOM OCTaeTCs NOJHbIA JOCTYN K y3nam uenei, ucknwyasa cryyvai
OTCYTCTBUSA Kaknx-mbo fAedeKToB.

Kak n ¢ nnatamu, ncnosb3yloWwnuMy MOHTaX B CKBO3Hble OTBEPCTUSA, Kak TONbKO nmiata paspaboTaHa
(ycTaHoBMEH AOCTYN Ky3nam Leneii) n paspaboTaHbl METObl €€ KOHTPO/IS, HopMa fedhekTa CTAHOBMTCS rnaB-
HbIM K/IIOYOM K COKpaLL,eH/to 3aTpaTt Ha KOHTposb. MMoaToMy dmkcauus gedekta, ero aHanus u ucnpasnieHve
WIn npefoTBpalleHne ABAAITCA 0653aTeflbHbIMU. DTO MOXET BKYaTb B cebs 6onee 65M3kne CBA3N C
nocTaBLyMKamu, YTO6bI YMEHbLUUTb NPo61eMbl C KOMNOHEHTOM Y N1ATOM, a Takke onepaLuy BHyTpY opraHusa-
LK ANa cokpaleHns npobaem, BbI3BaHHbIX TEXHONOMMYECKM NPOLECCOM.

6.2 [ocTyn Ky3nam uenei

Ha paHHUX cTagnsax paspaboTku HOBOW NPOAYKLMUY NOSIOXKEHNS U CTPATErMU KOHTPOJIS YacTo He onpeje-
neHbl. 3T0 0CO6EHHO cnpaBeAnvBo, KOrga KoMNaHmsa nepexoamnT ¢ 04HOr0 TEXHOIOrMYECKOro YPoOBHS Kopryca K
60n1€ee BbICOKOMY TEXHO/IOTMYECKOMY YPOBHIO, HanpumMep OT MOHTaxa B CKBO3Hble OTBEPCTUS K TEXHOIOTUN
NMOBEPXHOCTHOTO MOHTaxa. Bo Bpemsa 3Tux mepexofHbiX NEPVMOAOB COr/lacoBaHHble TEXHUYECKNE NOAXOAbI
ABNSATCA CyL,EeCTBEHHbIMMW NPU NPOEKTUPOBAHUM AOCTYNA Ky31aM Lenei A1 BO3MOXHOCTU NPOBEAEHNS KOH-
Tpons. CornacoBaHHas paspaboTka — NPUHLMUNMANbHBIA MIHCTPYMEHT, B COOTBETCTBUM C KOTOPLIM NpUopuTe-
Tbl KOHTPO/IA PEKOMEHAYEeTCS NepPeMECTUTb B HaYasIbHble 3Tanbl MPOEKTUPOBaHWS, OTHECS X K 60/1e€ BbICOKMM
npuoputeTam. Ha paHHMX CTafusiXx NPOEKTUPOBAHUA PEKOMEHAYETCA YeTKO OonpefennTb MeTOoLO0sIoTUi0
KOHTpO/ISA, a 3aTeM MOXeT ObiTb pa3paboTaHa cTpaTerMs KOHTpons. MpeanbHoi meTodonorvein ssnsetcs
onpegesieHne BCex pasinyHbIX BUAOB KOHTPOSIA, a TakKe YPOBHS, KOTOPOro TpebyeT KaxAablil BUA KOHTPONS.

6.2.1 MeToAonorusa KOHTpona

PekomeHayeTcs onucbiBaTb METOA0/I0TMI0 KOHTPO/S TakK. YTO6bI OXBATUTb BCE KOMOUHALUN KOHTPOS,
HeobxoauMble A5 u3genus. 3aTeM npocTas cTparterus ans ocywecTseHns Heo6Xo0ANMOro KOHTPOIA MOXeT
6bITb ONpefesieHa Ao Havyasla npouecca NpoekTupoBaHus. MNnaHmpyemasi BO3MOXHOCTb MPOBeAEHNSt KOHTPO-
N4 B Havasie, a He B KOHLe LuKnia pa3pa60TK|/| MOXeT NPUBECTU K3HAYUTE/TIbHOMY CHMXEHWUIO CTOMMOCTU KOHTPO-
ns 3a ysen ueneit n obecnevyeHuto 6o/bluell 4OCTYNHOCTU K y3n1am Leneli B TeYeHMe BCEro npouecca oT
Haya/IbHOro NPOeKTMPOBAaHUS O OKOHYATEIbHOTO NCMbITAHUS.

Nyyweii ucnbiTatensHoi MeToA00TMEN ABNSETCA Ta, KOTopas Co34acT YCN0BUA 415 BbINMOSIHEHNS KaX-
[0r0 AOCTYNHOrO MeToAa KOHTpons. [laxe ecnu npoueaypa KOHTPONSA U3AeNNs YETKO onpefesieHa B Havyane
3Tana pa3paboTku, OHa MOXET N3MEHUTLCA NOC/Ie 3aBEPLLIEHNS NPOEKTUPOBAHMUSA:

a) pacnosioxeHune BCcex NepexoHbliX 0TBEPCTUIA KOMMOHEHTOB;

b) obecneyeHne gocTyna K KaxAoMy Y37y KaxAoii LLenu coegUHEHN;

C) obecneyeHune foCTyna K KaxaoMy y3ny Leneii ¢ 06enmx CTOPoH nnathbl;

d) obecneyeHune npaBu/ibHOI reEOMETPUM KOHTPO/IbHbIX TOUEK 1 3230P0B;

€) UWCK/IloYeHne nonagaHust KOHTPO/IbHbIX a4anTepoB Ha KOHTAKTHbIE NOLaAK1u NOBEPXHOCTHO-MOUTH-
PyeMOoro KOMMOHeHTa.

[axe B caMblX NIOTHbIX NPOEKTAaX MOXET 6bITb AOCTUTHYTA METOA0/10rMSA 06ecneyeHns 4OCTyna K Kaxao-
My Y31y KaXAol Lenu coeAnHeHnin ¢ Nto6oi cTopoHbl nnartbl. O4HAKO 3TO pelleHne [O/MKHO 6blTb NMPUHATO B
Havasne paspaboTKu.
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6.2.2 CTparterus KOHTPOA NeyaTHbIX niart

Mocne Toro Kak MeTo40M0rNA KOHTPOA U3aenns 6bina onpegeneHa, MoxeT ObITb onpeAenieHa cTpare-
s Unu npoueaypa KOHTpons. PekoMeHayeTcs paccMOTPeThb CrieAyloLine a/ieMeHTbl NpoLeaypbl KOHTPONA:

a) BM3yasibHas nNpoBepKka BHYTPEHHWX C/0EB C WUCMOMb30BaHWEM aBTOMAaTUYEeCKOro OMNTMYEeCcKOro
KOHTpOnSA,

b) BU3yanbHas npoBepka CBsA3el KOHTAKTHOW MNoLWagkM C NnepexofHbiM OTBEPCTUEM Ha HapPYXHbIX
CNnosix:

C) KOHTPO/Ib C MOMOLLbIO afjlanTepoB TO/IbKO NepexXoAHbIX OTBEPCTUIA HA 06enx CTOPOHaX A4/1s KOHTPONS
neyaTHO nnatbl:

d) ucknoveHne NoBpeXxAeHns agantepamMm KOHTaKTHbIX MI0WafA0K A1 NOBEPXHOCTHOTO MOHTaXa:

€) [OCTYNHOCTb N5 afanTepoB NepexoAHbIX OTBEPCTUI 0OpPaTHOW CTOPOHbI A5 YCTAHOB/IEHHOW KOH-
TPOAMPYEeMOi neyaTHoW nnatol;

f) ponycTMMOCTb 3KpaHuMpyloLLelt NacTbl Ha NePexoAHbIX 0TBEPCTUSAX ANA TePMETUYHbIX NaT.

PeanbHas cTpaTerus KOHTPOSA N3AeUs AO/MKHA ObITb OpraHM3oBaHa BCEMU y4acTHUKaMM COBMECTHOW
pa3paboTku, koTopble 6yAyT BOBMEYEHb! B NPOLECC KOHTPONS. 3To ByAeT rapaHTMpoBaTh, YTO 06beAnHeHe
pasnnuHbIX BUAOB KOHTPO/IbHbIX NpoLeAyp He npuBeAeT K CANLWKOM 60/bLOW U36bITOYHOCTN U He co3[acT
NPOMEXYTKM, KOTOPble MOTYT NOABEPrHYTb OMACHOCTMN LLeNIOCTHOCTb KOHTPOS.

6.3 TonHbI fOCTYN Ky3naMm Leneii neyaTHoro ysna

Yncno afantepos, HEOGXOANMBIX A1 KOHTPONA Me4yaTHOro y3na, paBHO 06Lemy yYucnay y3nos uenei
KOMMOHEeHTa WAKn 06LWMX CoOefUHeHNn Mexay KoMnoHeHTamu. OfHako B c/lyyae NPOEKTOB OYeHb M/IOTHOrO
NOBEPXHOCTHOIrO MOHTaxa TpebyeTcs UCnonNb3oBaHMe ABYXCTOPOHHEro ajanTtepa, N0TOMY YTO He BCe Y3/bl
Leneli 4OCTYNHbI C O4HOV CTOPOHbI NeYyaTHOro y3na.

BHYTPVCXeMHBI KOHTPO/b HY)XXAaeTcsa B AOCTyNe TOMbKO K OAHOMY Y31y B Kaxaoi uenn. Kaxgas uenb
CXeMbl IMeeT Mo kpaliHeli Mepe ABa y3na. Y HeKoTopbIX Lienev coeHeHNn eCTb MHOIO Y3/10B Lienu: Hanpumep,
Ha nnarax namsTn ogHa Lenb MoXeT ObiTb CBA3aHa CO MHOTMMU y3namu. YTobbl AOCTUTHYTb NOHON adhdhek-
TUBHOCTUN BHYTPUCXEMHOTIO UCMbITaHUsA, TpebyeTca AOCTYN TO/IbKO KOAHOMY Y31y uenu. MoaTomy obLyee 4ncno
afanTepoB, TpebyembIX ANA BbINOSHEHUSA BHYTPUCXEMHOTO KOHTPOSA, 3HAYNTENIbHO MeHblue, YeM 4MCo
afiantepos, Tpebyemoe AnA KOHTPOS NeyaTHol nnathl.

Mcnonb3oBaHne KOHLENUuii NPOeKTMPOBaHNS C PACMOIOXEHHbIM MO KOOPANHATHOW CeTKe NMOJHbIM A0C-
TYNoM K y3nam Lenei c 11060l CTOPOHbI NAaTbl MOXET Oka3aTbCA CamMblM 3KOHOMUYHBLIM NOAX0A0M AN1S BCEro
npouecca. Ecnm ncnonb3yeTcs KOHLENLMs KOHTPONSA KOHTAKTHOM NAoLaaKky, pacnosioxXeHHo No KoopAnHart-
HOI ceTke, TO aganTepbl 4718 nevaTHbIX NAaT U Y3108 He ByAyT ycTapeBaTb NpyW U3MEHEHUN NMPOBOAALLErO
puUcyHKa, ecnv KOHTPOsbHbIE y3/bl Lieneii He nepemelyaioTcs. Kpome Toro, ecnv nevaTHas naata ucnosb3yet
BHYTPEHHME NepexoHble 0TBEPCTUS, KOHLEMUUS KOHTPONS KOHTaKTHOW NoLWaKku, pacnosioXeHHol No Koop-
[AVHaTHOW ceTke, CMOHbIM OCTYNOM Ky31aM Lenyn MOXeT 06ecneynTb 4OCTYN KYacTAM Lenei, CKPbITbIM OT X
KOHLIOB, YTO TakKXe BbIrOAHO MNPV KOHTPOE NevyaTHON nnartbl.

[NA KOMNOHEHTOB C MaJibIM LUAroM BbIBOAOB PEKOMEHAYETCA NPV NPOEKTUPOBaHUN NPUGIN3NTENBHO
NOMIOBUHY KOHTPOJIbHbLIX NEPEXOHbIX OTBEPCTUIA pacnonaraTtb BO BHYTPEHHER YacTu NocajoyHoro MecTa, a
APYTylo NoMOBUHY — 3a nNpejenamu nocafo4yHoro MecTa, kak nokasaHo Ha pucyHke 25. Takum 06pasom AoCTuH-
ralTca Ase uenu:

a) He npesbllleHa MakcMaibHas N0THOCTb YCTAHOB/IEHHbIX KOHTPO/IbHbIX TOUEK;

b) 6o0nee WMPOKOe pacnpefeneHne ToYek TeCTUPOBAHMSA YMeHbLUAEeT Ync10 061acTei ¢ BbICOKMM AaB-
NleHnem afianTepoBs BO BPEMS BaKyyMHOr0 U/IM MEXaHNYECKOro Npuxmma, KoTopoe Bbi3biBaeT U3rnb neyaTHoro
y3na.

6.3.1 MpucnocobneHne AN BHYTPUCXEMHOTO KOHTPOSA

OnpepeneHHble KOHTaKTHble MOWAaAKM C NepexofHbiM OTBEPCTUEM U NepexofHble OTBEPCTUA MOryT
6bITb [OCTYMHbI ANA aBTOMATUYECKOr0 BHYTPMCXEMHOTO KOHTPONSA. PacrnonoxeHne KOHTaKTHON nioLwagkm
nepexofHOro oTBepcTms obLiell Lenm B cxeme COOTBETCTBYET onpeaesieHHOMY afanTtepy Ha KOHTakTupyto-
wem npucnocobneHnn. Takum obpas3om, cucTema KOHTPOAA MOXET YNpaBnATb KaXAblM KOMMNOHEHTOM Ha
neyaTHOM y3fie v 6bICTPO onpeAenaTb pacnonoxeHne fedekTHbIX KOMMNOHEHTOB UAN naeHTUdULMpoBaTb
npo6aeMbl NpoLecca MOHTaxa.
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K&nAOon-Cw«rO*a 1,23 mu.
SMMLWoAaMLLTK cana
BOKTPa/TLHOM NBPBMSJHCX 2 OTBEPCTUS

KomroHeHT B wiarom 128 Hm.
i MW UMpAMMAN S O H a
BOKIPO/IbHOrO NOPW 0 M O 0Taepcnn

Komnorentcwara QM mu.
MM AW LU0 1L W 1K
WHTPO/IbHOrEe Tpoaanora o0TBepcTus

PUCYHOK 25 — TpUHLMMbI PACMOIOKEHNSA KOHTPOSIbHbLIX NEPEXOAHbIX OTBEPCTUI NO KOOPAUHATHOI ceTke

UT06bI rapaHTMpOBaTh TOYHOE MOJIOXEHNE BbIBOAOB afanTepoB No OTHOLWEHMWIO K NeyaTHOl naaTe, To4-
HO€ MOMoXeEHNE afanTepoB U COOTBETCTBYOLMX UM LiENEN A0/MKHO 6bITb NPEAOCTAB/IEHO Pa3paboTUNKY KOH-
TakTMpyloLero npucnocobnexHns. igeHTndurkauma pacnonoXeHnss KOHTPOsIbHbIX TOYEK Kak KOMMNOHEeHTOB B
6a3e gaHHbIXx CAD N0o3BOMMT Nerko npeobpasoBarth WX B AaHHbIE 4151 CBEPJIEHNS B KOHTAKTUPYOLL,EM Npucno-
Cco6/1eHNN. 3TV faHHble COKpPaTAT BpeMs pa3paboTky KOHTaKTUPYIOLLEro Npucnoco6eHns n nckiyaT ceep-
NleHne NNWHUX, HePYHKLMOHAbHbLIX OTBEPCTU B OCHOBAHUMN KOHTAKTUPYHOLLET0 NPUCNOCOGNEHNS.

6.3.2 KOHTPO/Ib MHOTOKOHTAKTHbIM aanTepom

HekoTopble KOHTaKTHble CUCTEMbI KOHTPOIS MOTYT CO3/iaBaTh 3HauuTeIbHble YyCUnua gedpopManmmn Ha
neyaTHbIX y31ax u cTaTb UICTOYHUKOM MpexAeBpeMEHHbIX 0TKa30B. Heo6XxoANMbIM 3/IEMEHTOM pUCYHKa nevart-
HOI NA1aTbl ABNSETCA PaCrno/IOKEeHNEe KOHTAKTHbIX TOYEK Ha M/iaTe Ha AOCTaTOYHOM pacCTOsHMM, YTO6bI n3be-
XaTb YUpe3MepHoii gechopmalm Bo BpeEMS KOHTPOJIS MHOTOKOHTaKTHbIM aanTepoM. ECiM KOHTPOsIbHbIE TOUKM
ype3BblyaiiHO CrpynnMpoBaHbl, B KOHCTPYKLMU KOHTAKTUPYIOLLETO YCTPONCTBA MOXET NoTpeboBaTbCs A0MNON-
HUTE/bHbIA ynop, 4To6bl ypaBHOBECUTL BbICOKOE AaBfieHne. O6nacTb Ha nnarte, B KOTOPO 6yayT HAXoANTLCS
ynopsbl, O/MKHA 6bITb pacnosioxeHa B MecTe, CBO6GOAHOM OT NPOBOAHVNKOB 1 KOMMOHEHTOB.

6.4 HenonHblii 4OCTYN K y3nam uenei

HenonHblil goctyn K y3nam ueneit (MeHee 100 %) gonyckaeT UCNO/Ib30BaHUE aBTOMATUYECKOTO KOH-
TPONbLHOro 060pyA0BaHMA («10Xe rBo3Aeli»), HO He Tak atphEKTUBHO, KaK NOJHbIN AOCTYN K y3/1am ueneii. Kak
TO/IbKO AOCTYN Ky3/1aMm Lenei ctaHoBuTcA MeHee 100 %, BHYTPUCXEMHbIV KOHTPO/Tb AeDeKTOB, 3aMblKaHWi He
MOXET 6bITb BbINOJIHEH MOJTHOCTLIO, YACTb U3 3TUX AEDEKTOB OCTAHETCS U OC/IOXHUT KOHTPO/Ib B Aa/ibHELLEM.
B (hyHKUMOHANBLHOM KOHTPOJIE C MOMOLbIO «J/l0Xa rBo3fei» OyaeT yBe/nMyeH 06bEM PYYHOro KOHTPOSS,
Tak Kak:

- He BCe 3aMblkaHusi, NPOU3BOACTBEHHbIE AedheKTbl 1 0Tkasbl IC o6HapyxuBarTCcsa paHee:

- MeHbllEe BHYTPEHHMX Y3/10B Leneli BUAHO Yepe3 KOHTaKTMpYyloLee yCTPONCTBO.

Takvm 06pasom, 3aga4va No 06HAPYXXEHMIO NANATHOCTUKE 3aMblKaHUs, 4eDEeKTOB M N/IOXNX KOMNOHEHTOB
nepeHocuTcsl Ha atan (PyHKLMOHA/IbHOrO WM CUCTEMHOTO KOHTponsA. O6beM AaHHOW 3afayun U3MEHSEeTCs
06paTHO NPONOpPLMOHaNbLHO NPOLEHTY AOCTYNAa Ky3naMm ueneid. JononHUTeNbHbIe 3aTpaThl NPy hyHKLVOHAb-
HOM KOHTpO/Ie MOTyT NOTpe60oBaTbCA Ha ANArHOCTUKY HErOAHbIX NMeyaTHbIX y3/10B WK Ha pa3paboTky 6onee
AeTanbHOro hYHKLMOHA/IbHOTO KOHTPOS (Henepmnognyeckme 3atpaTthl), Yem 6b1110 3an1aHMpPoOBaHo.

6.5 OTcyTCcTBME fOCTyna K y3nam uenei

MonHoe oTcyTCcTBME AOCTyna K y3nam uenei (0 %) He NO3BONSIET KOHTPO/IMPOBATL NEYaTHbIN y3en ¢
NOMOLLbIO «/10Xa rBO3Aeli» 1 NepeHOCUT NOUCK BCeX AeeKTOB KOMMNOHEHTA 1 MOHTaXa Ha CTafunto yHKLMO-
Ha/IbHOTO WM CUCTEMHOIO KOHTPONSA. OTO MOXET 6biTb ONpaBAaHO, €C/IM CU/IbHO BO3POCLUME 3aTpaTthbl Ha
PEMOHT He TaK4acTbl U BCE Xe HUXe, YHEM CTOMMOCTb pa3paboTKn, M3rOTOB/IEHNA U UCMO/Ib30BaHUsi aBTOMAaTH-
YeCcKoro UcnbITaTeNIbHOro 060pyA0BaHUS TUNA «N0Xe rBo3Aeli». ipyruMun cnosamu, 06beM NPoAyKLUK, Npu-
H/MaeMol ¢ NepBoro npeabsABAeHUs, 4O0/MKEH ObiTb Ype3BblyaliHO BbICOKMM, YTOGbI ONpaBAaTb OTCyTCTBME
AocTyna K y3nam uenei.
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6.6 BnusiHne ABYCTOPOHHUX YCTPOCTB KOHTPONS

KOHTponb mevaTHoi nnatbl ¢ 06enx CTOPOH TpebyeT ABYXCTOPOHHErO YCTPOWCTBAa KOHTpOns. Takoe
YCTPOICTBO [OPOro0, AO/blUE U3rOTOBMASETCS, TPEe6yeT Ha NINLEBON CTOPOHE HA/IMUMS KOHTPOJIbHBLIX TOUeK
60/bWOro pasMepa, YTo6bl PeLunTb NPo6/emMbl COBMELLEHUs, CBSA3aHHble C TPE6OBAHUSAMU [OMYCTUMBbIX
OTK/TOHEHWA, 1, KPOMeE TOro, OHO C/IOXHEE B 06CNYXMBaHUN.

6.7 KoHTponupyemble xapakTepuUCcTUKK NevyaTHbIX naaT

6.7.1 KoHTponupyemblii MHTEpBaa NOCaf04YHOIo MecTa

MpoekTnpoBaHne € y4eTOM BO3MOXHOCTU KOHTPOJIS ABMIAETCA YaCTbiO Npouecca NpoeKkTupoBaHusa cxe-
Mbl, MOCKOJ/IbKY 3TO YaCTb NpoLecca NPOeKTUPOBaHWUA PUCYHKa nevaTHol nnatbl. PekomeHgyeTcs, 4Tobbl BCe
y3/bl Lieneii neyaTHoOW naaTbl HAXOAWIUCHL HA 06PaTHOI CTOPOHE. BHYTpUCXEMHbIE KOHTPOJIbHbIE YCTPOlicTBa
[OMKHBI UMETb A0CTYN NO KpaliHeli Mepe KOAHOMY Y37y LEeNW B K&XXA0M CoeMHeHNN. 3a30p MeXAy KOHTakTaMu
MOXeT ObITb NPOU3BO/IbHBIM: O4HAKO 3a30p 415 CTaHAAPTHbIX KOHTAKTOB 06bIYHO NEXUT B npegenax ot 2.0 fo
2.5 MM. BTO BpeMs Kak TOHKME KOHTaKTbl MOTyT 6bITb pacnosioxeHbl B npegenax ot 1.0 4o 1.25 mm. Pacnonoxe-
HMe KOHTPOJIbHbIX TOYEK, N0 KOOPAMHATHON ceTke BNpesenax ot 140 1,25Mm nmeeT cneaytoLine HeJoCTaTKu:

- KOHTaKTbl UMEIOT 60/1ee fLOPOrne NPYXnHbI;

- KOHTaKTbl OTCYTCTBYIOT B MACCOBOM MPON3BOACTBE:!

- No6ble NepexofHble 0TBEPCTUS, UCMOMNb3yeMble Kak KOHTPO/IbHbIE TOUKM, [LO/KHbI ObITb 3aN0/THEHHbIM
npunoem A5 Nyyllero KOHTakTa u yBenmyeHns cpoka cnyxobl KOHTakTa.

6.7.2 Pa3smep 1 hopMa KOHTPO/IbHOW TOYKK

KoHTakTHble nowagxkm unn nepexofHsle 0TBEPCTMS J0/MKHbI 6biTb 0T 0,9 Ao 1.0 MM ANA KOHTakTa. Ecim
pa3mepbl KOHTAKTHOW naowagku meHee 0.9 MM. TO Pe3Ko yBeMUYMBaAETCA YAC/I0 MPOMaxoB (CM. PUCYHOK 26).
Wcnonb3oBaHue KBafpaTHbIX KOHTAKTHbIX NOLWAaA0K A8 NepexofHOro 0TBEPCTUA MOXeT obecneunTb 60/1b-
LUYt0 30HY 19 06eCneyYeHns KOHTaKTa.

BaposaTHocTb no g rfw fi mepe «Hora npowBsa, %

PCTW Op SKTPONILHOSA TCHKW N NIHTLUTTap
naow,agu 4fisi CoHW cn

(91,00 mbI 0,90 mu KaagpmT

PricyHOK 26 — COOTHOLIEHWE MeXAY UCTbITaTe/IbHbIM Pa3MepOM KOHTAKTHO Nnuiowanku
1 BEPOSATHOCTbIO NpoMaxa agantepa
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6.7.3 TpoeKkTMpoOBaHWe C y4eToOM NnapameTpoB KOHTPONS

Mpwu pa3paboTke NOCaf0UYHOro MecTa, KOTOpPoe 6yAeT BK/IOUYEHO B NPOBOAALLMI PUCYHOK NeyaTHOM nia-
Thl. peKOMeHAayeTca:

- pacnonaratb ABa HEMOKPbITbIX METAI/IOM TEXHOMOTMYECKNX OTBEPCTUA HA NPOTMBOMNOJIOXHbIX N0 Ana-
roHasIn yrnax neyaTHoOM nnartbl;

- pacnonaratb KOHTPOJIbHblE TOYKM HaA PacCTOAHNUN HE MeHee 2.5 Mm oT Kpas nevaTtHol nnatbl, 4yTOObI
06/1erynTb YNAOTHEHME Ha BaKyyMHbIX ONpaBKax;

- NPV UCNOJIb30BaHUM NEPEXOAHbLIX OTBEPCTUI B KAYECTBE KOHTPO/IbHLIX TOYEK NPeAycMaTpuBaTh rapaH-
TUN TOTO, YTO KAYECTBO COeANHEHUS He YXYALLIaeTCAa B pe3y/ibTaTe KOHTPO/IS;

- pacnonaratb KOHTPOJIbHbIE TOUKU He 61nke 0.63 MM OT MOHTaXKHOI KOHTAKTHOW NIOLLaAKY;

- MOKa3blBaTb KOHTPO/IbHbIE TOUKM HA CEOPOYHOM UepTeXe, YTO MOMOXET B C/lydae NOTPe6HOCTM N3MeHe-
HUS MPOBOAALLEr0 PUCYHKA COXPaHUTb PaCMOSIOKEHWE KOHTPOJIbHbIX TOYeK, u3bexaTb Moaudukaumun
YCTPOWCTBA KOHTPO/1S1, 3KOHOMSI CTOMMOCTb U BPEMS;

- obecneunBaTb, I4e BO3MOXHO, U36bITOUYHbIA HAGOP KOHTPO/IbHBIX TOUEK Lienei NUTaHUS U 3a3eM/IEHUS;

- obecneunBaTh, r4e BO3MOXHO, KOHTPO/IbHbIE TOUKU 419 BCEX HEUCNOJIb30BaHHbIX BEHTUelh VC. koTo-
pble N03BONAT 3a3eMINTb NO6OYHbIE CUrHasbI (CBOGOAHbIE BeHTUAM IC MHOrAA Bbi3biBAT HECTAOGWU/ILHOCTb
BO BPEMS BHYTPUCXEMHOIO KOHTPO/IA);

- pa3paboTUMKN BHYTPUCXEMHOIO KOHTPO/IS A0/KHbI AaBaTb PeKoMeHAaunmn, ecnv Bo BPEMS KOHTPOSIs
XenaTesibHO NPOBECTU 3MEPEHUS C MOMOLLbIO LLECTW NPOBOAHBIX NEpPEMbIYEK;

- PV MOHTaXe KOMMOHEHTOB Ha 06paTHOW CTOpoHe criedyeT n3beratb HaHECEeHWs! NOKPbLITUS Ha nepe-
X0O[IHOE OTBEpPCTUNE, KOTOPOE SIBNSIETCA KOHTPO/IbHOW TOUKOIA;

- He pacnosiaratb KOHTPO/IbHYH TOUKY C/INLLKOM 6/1M3KO K KAKOMY-HU6Y b BBICOKOMY KOMMOHEHTY. T. K. 3TO
MOXEeT NPUBECTU K paspyLleHN0 KOMMOHEHTA WU KOHTaKTa BO BPEMSI KOHTPOS (CM. PUCYHOK 27).

Cxema, nokasblBatowWwaa cBo060AHY0 06/1aCTb BOKPYT KOHTPO/bHOW TOUKHN
ANA KOMMOHEHTOB C BbICOTOW 60/ble 6.5 MM

no6opamn  KoHTposbHbI!

BucsnwmioHaHTa obukrrs  /  TouEN
BoiOO Mol
|
bT TT.
Ha MOUM B Mbl S

CsoOogw 06/1acTb

AMbINMNC

KOMMOHEHTOB

PucyHok 27 — PaccTosiHue oT KOMMOHEHTa A0 KOHTPO/IbHOW TOUKMN

7 Tunbl CTPYKTYP NeyaTHbIX nnat

BbI6Op CTPYKTYpbl 3/1€KTPOHHOTO MOZYNA A8 NOBEPXHOCTHOrO MOHTaXa BaXkeH A/1A ONnTUMasibHOM
HafeXHOCTW TEN/I0BbIX, MEXAHNYECKUX U 31IEKTPUYECKMX cuctem. Kaxaasa cTpyktypa umeeT psg CBOWCTB CO
crneyuncmnyeckmMm npenmyLLLecTBamm N HegocTaTkamm No CpaBHEHUIO € ApYyruMu (cMm. Tabauuy 16).

BeposaTHO, YTO HMKAKOW 3/1EKTPOHHBIA MOAY b UK neyaTHas naaTa He yA0BNeTBOPSAOT BceM TpeboBa-
HUAM akcnayataumu. Mo aToi NpuyvHe cnegyeT HainTM KOMNPOMUCC MeXy CBONCTBaMM, Hanny4yLwmMm ob6pasom
COrnacoBaHHbIMY C TOYKWN 3PEHNSA MOHTaXa KOMMNOHEHTOB U HAEeXHOCTU CXEMBI.
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Tab6nuuya 16 — CpaBHeHMe CTPYKTYp NeyaTHbIX naat

Tvin

CTek/10TeKCTONUT

TeKCTOoNUT Ha BOJIOKHAX
nonuumunaa (nonuumng)

TEeKCTONUT Ha BOJIOKHAxX
apamuga (apamupoTek-
CTONNT)

TeKCTONUT Ha BOJIOKHaX
apamuja v nonuMMuaa
(nonuuMngHbIA apamug)

MonuumMnaHblii KBapL,
(NnaBNeHbI KpEMHUSA)

KOMMNO3WTHbLI  TekCToNuT
Ha OCHOBE CTEK/I0BOJIOKHA
n apamuga (apamumpoTek-
CTONNT)

CnoucTble mMatepuasnbl Ha
OCHOBe CTEeK/I0BOJIOKHA W
TepnoHa®'l

FMGKUIN ANanekTpuk

TepmonnacTuk

OKCUAMPOBaHHbI antoMu-
HUI (kepamuka)

OcHOBHbIe MpenmyLLecTBa OCHOBHble HeOCTaTKN

OpraHunyeckoe OCHOBaHue

Pasmep nognoxku, macca, TensionpoBOAHOCTb, Bbl-
PEMOHTOMNPUTrOAHOCTb, AW3-  cokuii KTP no ocam X. Y u
nekTpuyeckune cBoiictBa, 2

o6blyHasA TexHosorns obpa-

60TKM NNatbl

Te Xe. YTo M Yy CTEeK/oTekK-
cToNuTa. Kpome TOro, HU3-
knii KTP no ocam X. Y npu
BbICOKUX TemnepaTypax u
BbICOKWIA TaHreHc yrna no-
Tepb T4

TennonpoBOAHOCTb, Bbl-
cokuii KTP no ocu 2. no-

rnoweHve Bnarun

Te Xe. YTo M Yy CTEeK/0oTekK-
cToNnTa. KpOMe TOro, Hus-

Te Xe, uTo W y NOAUNMK-
na. Kpome Toro, o6paso-

knii KTP no ocm X npu  BaHue MUKPOTpPeLLnH
BbICOKMX Temnepartypax, ca-  CMOJIbl

Mas manas macca

To xe To xe

To Xe. 4To M y CTek/noTek- TensonpoBOAHOCTb, Bbl-
cToNMTa. KpomMe TOro, Hu3- cokuii KTP no ocu 2. cBep-
knii KTP no ocam X. Y npu  neHwue. [OCTYMHOCTD,
BbICOKMX TeMnepaTypax CTOMMOCTb, HK3KOE Tpe-

6yemoe cofepxaHue cMo-

Nbl
Te Xe. 4To M y CTek/oTek- TensonpoBOAHOCTb, Bbl-
cToNnTa. KpoMe TOro, Hu3- cokuii KTP no ocam X. VY.
knii KTP no ocum 2 npu  BRaronorsioweHue. 3a-
BbICOKMX TemmnepaTypax, OT- XBaT pacTBOPOB BO BpeMmsi
CYyTCTBME  MNOBEPXHOCTHbIX  TEXHOMOMMYECKNX npo-
MWKPOTPELLUH ueccos

[AnanekTpnyeckasa MOCTOSH-
HasA. BblCOKada Temnepartypa

TO Xe. UTO My CTeKN0TekK-
CTONWTa. HU3Kas Temne-
paTypHas CcTabunbHOCTb,
TensoNpoBOAHOCTb,  Bbl-
coknii KTP no ocam X. Y

Manass macca, MWUHUMasb-
HOoe GecrnokoicTBO O Benu-
ynHe KTP, runbkocTb KOH-
curypauyun

O6bemHble KOHpurypauum,
HU3Kaa ueHa npu 6onblmnx

Pasmep, CTOMMOCTb, Bbl-
coknii KTP no ocu 2

Bbicokass HavyasibHas CTO-
MMOCTb npecc-hopMbl

obbemax
HeopraHnyeckoe ocHOBaHue
KTP. TensonpoBoAgHOCTb, Pa3mep nognoxku, orpa-
06blYHble MNpoUecCbl MOMy- HUWYEHHass  peMOoHToMnpwu-
YeHUst TONICTOW WA TOHKOW  rOAHOCTb, CTOMMOCTb,
NMEHKN, WHTerpupoBaHHble  XPYMNKOCTb, Macca, Auna-
B PUCYHOK PE3ncTopbl nekTpuyeckass MOCTOSAH-
Hasa

KommeHTapumn

M3-3a BbicOKOro KTP no
naockocTsaim oceit X, Y peko-
MEeHAYITCA  OKpyXatouias
cpega c He6onbWUMK Kone-
GaHnsMun TemnepaTypbl
nvnn wncnonb3oBaHne He-
60MbLLINX KOPNYCOB

To xe

O6beM BOJIOKHA MOXeT pe-
rynupoBaTbCs. YTo6bl Nony-
UNTb HYXHbIW KTP no ocam
X, Y. Bblbop CMO/MbI KPUTU-
YeH Ansa o6pasoBaHUA MUK-
poTpeLmH

To xe

O6BbeM BOIOKHA MOXET pe-
rynnmpoBaTtbCcs, 4Tobbl nony-
UnTb HYXHbIi KTP no ocam
X. Y. u3Hoc npu ceepsieHnn
Bbllle, YeM CO CTEK/I0BOJIOK-
HOM

MuKpoTpeLHbl CMO/bI
orpaHuYeHbl  BHYTPEHHUMMU
C/MI0AAMU 1 He MOryT nospe-
AUTb BHELIHWUIA NpoBOAALWNIA
prCyHOK

To Xe. 4YTO N y CTeK/10Tek-
cTonuTa. NpUrogHbl ANa Bbl-
COKOYaCTOTHbIX /10TM4ecKnx
cxemMm

Teepao-rnékue nnarbl
npegnaraloT KOMMPOMMUCChI

npovsBoAcTBa
OTHOCUTENIbHO HoBast
CTPYKTypa [Ans neyvyaTHbIX
nnar

Han6onee wWMPOKO MCMNONb-
3yemas TexHosorua  Ans
rmMépuaHON cxembl

1>Teflon® — npvMep nNoAxoAsLiero NPoAyKTa, 4OCTYMHOIO KOMMEpYECKU. ITa MHpopmaums faHa Ans yao6ctea
nofib3oBaTesieil HACTOSILWEro cTaHAapTa v He UMeeT NoATBepXaeHMs MIK aToro npoaykra.
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OKoHyaHue Tabnuubl 16

Tvn

MevaTHas nnata, npucoe-

OCHOBHbIE NpenMyLecTBa

OCHOBHble HefoCTaTKn

Hecyuwas nnactuHa

Pasmep noasioxku, pemoH-

Macca

KommeHTapun

TonwuHa/KTP meTannunyec-

AVHEHHAsA K  OMOPHO  TOMPUrOAHOCTb. AU3MEKTPU- KOro OCHOBaHWS MOTyT W3-
nnactuHe (MeTasinyec- Yeckue CBOICTBA, O6blYHas MEHATLCA B 3aBUCUMOCTM OT
KOli WA HemeTasnimyec- o6pab6oTka nnatbl.  KTP TONWMHBI NAatbl 4NS corna-
KOi1) X—Y oceiil, NpoO4HOCTb, 3K- coBaHus KTP B cooTBe-
paHupoBaHue. oxnaxaeHune TCTBUN C KOMMO3NLUNOHHbLIM
martepuasiom
MocnepoBaTenbHasn o6pa- To xe To xe To xe

60TaHHasi nnata c Hecy-
wen
nsacTUHOR-CepaevyHNKOM

BblcoKO4YacToOTHble coeaun-
HeHnA. Xopowuve TepMmuyec- ms.

JINUEeH3NOHHaa TexHoNo-
Tpebyetca cneum-

Te xe camble 4TO 1 y NaThl,
Ha MeTan/InyecKo Hecy-

O6beMHble NPOBOAHUKM

Kune n 3/1eKTpUYecKne  anbHoe obopyaoBaHue e nnacTUHe C HU3KUM KO-
cBolicTBa apprumneHTom
pacwmpeHus

Hecyuwias KOHCTPYKUMsi

OManupoBaHHbIli  Nnaku-
pOBaHHbIi Mefblo UHBap

To Xe. 4To Ny OKCUANPOBaAH-
HOro anioMUHUA

PeMOHTONPUrogHOCTb,
COBMECTMMOCTb C  TOSI-
CTOM/IEHOYHbIMN MaTepu-
anamu

TonctonsneHoyHble MaTepu-
anbl BCe elle HaxoaATcs B
paspaboTke

MeuaTHass nnaTa, coegu- Te Xe. uyTo W y nnatbl, coe- CTOMMOCTb, 06pa3oBaHve  ToswmHa rpaduTa v niartsl

HEHHas C OrpaHuuYMBal- [AUHEHHOU C MeTan/uyec-  MUKPOTPELnNH MOXeT U3MEHATbLCA AN CO-

wum MeTa/I/INYECKUM  KUM OCHOBaHWEM C HU3KUM rnacosaHus obuwero KTP

OCHOBaHuem Ten/noBbIM  paclmpeHnem, KOMIMO3MUTHOIo martepuana
NPOYHOCTbL, TeniIonpoBo/j-

HOCTb. Majsiad Mmacca

Bbicokuii KTP ocu 2. Ten-
NonNpoBOAHOCTb

JnacTuyHbIi MaTepuan no-
rnowaet pasHocTtb KTP
Mexay KepamMuyeckum Kop-
nycoM 1 NoAJs10XKo

CTPYKTYpbl C 3M1aCTUYHbI-
MW CosiMun

Pasmep NoANOXKW, AN3JIeK-
Tpu4yeckne CBOICTBa, HU3-
kuihi KTP no ocam X. Y

7.1 O6Lwme nonoxeHns

CTPYKTYpPbl 3/1EKTPOHHbIX MOZY el U3MEHAIOTCA OT NeyaTHbIX NaT 40 04eHb C/IOXKHbIX CTPYKTYP C Hecy-
LWMM ocHOBaHneM. OfHaKo HeKOTOpble KpUTepun Bbibopa ABASAIOTCS 06LWUMU AN BCEX CTPYKTYP.

UT06bl OKa3aTb NOMOLLb B NpoLecce Bbibopa, MapameTpbl MPOEKTUPOBaHKA U CBOCTBA MaTeprasos,
KOTOpble OKa3biBalT B/IMSHNE HA paboTOCNOCOBHOCTL CUCTEMbI HE3aBUCUMO OT TVMa CTPYKTYPbl 91EKTPOHHO-
ro MoAyns, npuBefeHsbl B Tabnuue 17. Kpome Toro, cBoiicTBa MaTeprasioB, Hanbosee 4acTo UCTOb3yEMbIX B
3TUX cnyyvasix, npuBeseHsl B Tabnuue 18.

7.1.1 Kateropuu

B obuwem cnyuyae, CTpykTypa nevyaTtHoi nnartbl BNUCbIBAETCS B OAHY U3 YeTbIpeX OCHOBHbIX KaTeropuii
KOHCTPYMPOBAHWUS: OpraHMYecknini MaTepvas OCHOBAHUS, HEOPraHUYECKWii MaTepras OCHOBaHUS, Hecyllas
naacTuHa u HecyLlas KOHCTPYKLMS.
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Tab6nuuya 17 — CooGpaxeHUs, yunTbiBaeMble Npv BbIGOPE CTPYKTYpbl MeYaTHOW nnatbl

CsolicTBa Marepriasios

MapameTpbi MNepexop- Kol_t?/lfﬁw Tenno- MpouHoCTb Avanekt- O6bemHoe Eg:prc:; Mornotue-
NPOEKTMPOBaHNA Hast TENMOBOrG  MDOBOML- Ha MPOYHOCTL  puueckas  yaenbHoe CHbHOE e
Temnepa- POBOA pacTske-  Hau3rmé  MOCTOAH-  COMPOTUB- YA
pacwmpe-  HOCTb ConpoTuB- Bnarv
Typa Hve Hast neHve
HUA neHvie
Luknbl Temnepa- X X X X
TYpbl U NUTaHUSA
Bubpauun X
MexaHunyecknii X X
Y[ap
Temnepatypa u X X X X X X
B/TOXHOCTb
MnoTtHoCcTbL nNuTa- X X
HUs
Pa3mep uyun-kom- X X
NOHEHTOB
MnotHoCcTb  pu- X X X
CYHKa
6bicTpoaencTBme X X X
CcXeMmbl
Ta6nuuya 18 — CgoiicTBa MarepnanoB CTPYKTYpbl NeyvaTHbIX nnar
CaoiicTBa MaTepvasioB
Koadpchu-
LMEeHT MpoyHoCTbL O6beMHOe MoBepx-
Temne- Tenno- OunanexT-
Martepuan TensioBoro Ha pacTsxe- yAenbHoe HOCTHOE Mornowe-
patypa npoBog:- pyyeckas
paclumpe- HVE Mo OcsiM COMpOTVB-  YAeNbHOe  Hve Bnaru.
crewno- HUA 1O HOCTE: oy y cpynr  OCTOMHMAA o e COMpoTUB- %
aHus. *C Br-m 'C e 1 Mr )
BamA ocam X, Y. v (RlOIM2 10°%) v “ Oomem nexHvie. OM
W Ve
CTeK/I0TEKCTONUT 125 13—18 0.16 25 4.8 10" 10,s 0.10
MonHumng, 250 12— 16 0.35 2.8 4.8 10m l0'a 0.35
Apam ngotekctonut 125 6—38 0.12 4.4 3.9 10 10 0.85
MonuumungHbli  apa- 250 3—7 0.15 4.0 3.6 10 10'* 1.50
MUAOTEKCTONNT
MNonuumngHblii KBapy, 250 B—8 0.30 - 4.0 1004 10* 0.50
CTeknoTkaHb/TednoH 75 20 0,26 0.2 2.3 10* 10m 1.10
TepmonnacTU4HbIn 190 25—30 — 3—4 10" 10, Het -
nonvmep
OKnCb  antoMuHnst — Het" 5—721.0 44.0 8.0 10% _*) - -
OKuCb 6epunnuns
AntomuHunii (6061 T-6) Het 23.6 200 10 HeTt 10* — HeTt
Meab (COA101) HeT 17.3 400 17 HeT 10* — —
VHBap, nnakupoBaH- Het 3—6 150XwW 17—22 HeTt 10* - Het
Hblli Meabto 202

" Matepuan He o6nagaeT faHHbIM CBONCTBOM.
H [laHHble OTCyTCTBYIOT.
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7.1.2 HecooTBeTcTBME KO3 PULNEHTOB TENSIOBOTO paclimpeHns

OCHOBHOW NMpPo6G1EMOI NPy UCMNOMb30BAHUN KOMMOHEHTOB MOBEPXHOCTHOrO MOHTaXa C HU3kum KTP
SABNSIETCA HECOOTBETCTBMUE TEN/OBOI0 pacluMpeHuns Mexay 6e3BbIBOAHbIM KOMMOHEHTOM W CTPYKTYpOUi nevat-
HOV nnaTbl. 3TO HECOOTBETCTBME OyAEeT HapywaTb NasHoe CoOeAUHEHNE, eC/IM NeYvaTHbI y3en nogseprHeTcs
Tens0BOMy yaapy, BO34eiCTBUIO TEN/IOBbLIX KoNebaHuii, KonebaHUsaM NUTaHWA 1 BbICOKMM paboyum Temnepa-
Typam. Y1cro yCTanoCTHbIX UMK/I0B nepes HemcnpaBHOCTbIO MasHOro CoefUHEeHUs 3aBUCUT OT HEeCOOTBeT-
CTBMA TEMJIOBOTO PaCLIMPEHUS MEXAY KOMMOHEHTOM U CTPYKTYpOl MneyaTHoil nnaatbl, TeMNepaTypHOro
AmnanasoHa, B KOTOPOM MeyvaTHbliA y3es fo/mKeH paboTaTb, TOMWMHLI NasgHOro CoeAMHEHNS, pasmepa KoMmno-
HeHTa W Konebawus nuTaHua. Hanpumep, konebaHve nUTaAHWS MOXET BbI3BaTb HeXesaTesibHoe
HEeCOoOTBETCTBME TEMN/I0BOr0 paclUuMpeHnsi, ecnu MMeeTcs CyLeCTBEHHOe pasnuuue TemnepaTtyp Mexay
KOMMOHEHTOM W/IM KOPMYCOM U MeYaTHO nnaToi.

7.2 OpraHuuyeckuii maTepuan ocHoBaHus

OpraHunyeckme mMatepuanbl OCHOBaHWUSA paboTatoT /lyylle BCEro € BbIBOAHbIMU YUM-KOMNOHEHTamMu. Ans
4MN-KOMMNOHEHTOB 6e3 BbIBOAOB M HEKOTOPbIX KOpNycoB BGA HeCOOTBETCTBME TEM/IOBOTO PACLUMPEHUS MEXAY
KOpnycom W nnatoii MOXeT Bbi3BaTb NPoGeMbl. KpoMe TOro, n0CKOCTHOCTb, XXECTKOCTb 1 Tpe6oBaHus Ten-
NIOMPOBOJHOCTU MOTYT OFPaHUYUTL UX MCMOb30BaHNe. HakoHel, BHUMaHWe A0/KHO ObiTb 06palLeHo Ha pas-
Mep Kopryca, YUCN0 BXOA0B-BbIXOA0B, CTAbWUILHOCTb NPU TEMNI0BbIX KONebaHnax, MakcMmManbHyo pabouyto
TeMneparypy v 3/1aCTU4HOCTb NAssHOTO COeAVNHEHMS.

7.3 HeopraHuyeckue matepuasbl OCHOBaHUA

HeopraHnyeckne kepamuyeckme Mmatepuasibl OCHOBaHWS, Kak MpaBuio, UCMosb3yloLLine TEXHONOMMN ToN-
CTbIX WM TOHKUX MJIEHOK, XOTb U ABNSAOTCA 60M1€ee AOpOrocToAWMMY, NOAX0AAT AN pa3paboToK YMn-KoMmMo-
HeHTOB 6€3 BbIBOA0B MC BbiBOAAMU. [0CTaBLLMK/ MOTYT BKNIHOUYNTBL PE3NCTOPLI HA TOHKUX UK TOMICTBIX NIEHKaX
HenocpeACcTBEHHO B KepaMuyeckne CTPYKTYpbl, & Takke Ha BHYTPEHHUX CNOAX KOHAEHCAaTOpOB, YTO yBENNYUT
NAI0THOCTb U YAYULINT HAAEXHOCTb. OfHAKO PEMOHTONPUIOAHOCTbTaKOM CTPYKTYPbl NeYaTHbIX NaaTorpaHmye-
Ha. Kepamuueckne matepuasbl, 0COGEHHO OKCUAMPOBAHHbI alOMUHUIA, NpeAcTaBAATCA uaeanbHbIMU A1
CTPYKTYpbl MeyaTHbIX NaaT ¢ 6€e3BbIBOAHLIMU KEpaMUYECKUMU YUM-KOMMNOHEHTAMWN U3-3a UX OTHOCUTEsNIbHO
BbICOKOI TensionpoBogHoCcTU. K coxasieHnto, pasmep CTPYKTYpbl OrpaHuMyeH npuénunsntensHo 2200 mMm2. Y
Kepammyeckmx CTPYKTyp neyaTHbIX MaT UMEETCS TPU OCHOBHbIX NMPWIOXEHUS: KepaMmuyeckue rmbpuaHoie
CXeMbl, KepaMnyeckme MHorokpuctanbHble mogynnm (MKM-L) n kepammnyeckme nevaTHble naaTbl.

7.4 AnbTepHaTuUBHbIE CTPYKTYpPbl NevyaTHbIX naat

7.4.1 CTpyKTypbl NeyaTHbIX NaaT Ha Hecyuleii nnacTuHe

OnopHble MeTanIMYeckne UM HeMeTaaIMYeckne NAacTUHbI MOTYT UCMO/Ib30BaThCS C 06bIUHLIMU NeYaT-
HbIMW MaTaMy UK ¢ 3aKkasHoil 06paboTKoi, UTO6bI Y/yYlLUTL CBOMCTBA NevaTHbIX naaT. B 3aBUCUMOCTM OT
XenaembIX pe3ysibTaToB HecyLasi N1acThHa MOXET GblTb 3/1EKTPUYECKN (PYHKLMOHASTBHON NN HET W CNYXUTb
TakxKe Kak 3/1eMeHT NOBbILLIEHUS XXECTKOCTU CTPYKTYpbl, TEN/100TBOAA K/unu orpaHnuutens KTP.

7.4.2 TexHONorvus nevyaTHbIX NaaT c BbICOKOM MAOTHOCTbIO

CyLecTBYOT MHOIOC/10/HbIE CTPYKTYPbI MeYaTHbIX NAaT C BbICOKOW NIOTHOCTLIO YNakoBKN, N3rOTOBJ/IEH-
Hble U3 nocnefoBaTesbHbIX C/I0EB OPraHNYeCcKUX AU3EKTPUKOB ONpeaesIeHHON TONWMHBI C yNbTPaTOHKMMU
NPOBOAHMKAMUN, METaNI/IN3NPOBAHHBLIMU NMEPEXOAHLIMU OTBEPCTUAMU MEXY C/I0AMU U TEMNOBbIMU KOHTaKT-
HbIMU NoWwaakamm ana obecneveHns Tenonepegayn. Takum o6pasom, aTa TEXHONOMMA 06beANHAET namu-
HUpYIOLWME MaTepuanbl, XMMUYECKYyH 06paboTky, dhoTonmuTorpaduio, metanaorpaduio, M yHUKasbHble
TENoBble HOBLUECTBA Tensonepesayv Takum 06pa3omM, YTo6bl 3Ta TEXHOMOMMA cTana NpUroAHoN AN MoHTa-
Xa nobecnevyeHuss MexcoegMHeHNn 6eCcKopryCHbIX KpUcTanogepxaTenein MHTerpasibHbIX CXEM.

OCHOBHOE NMPenMyLLecTBO 3TO CUCTEMbI COCTOUT B TOM. 4YTO NepexofHbie 0TBEPCTUS MOryT 6bITb pas-
mepom 0,10 MM 1nin MeHee, a LUIMPUHA NeYaTHOro NPOBOAHMKA MOXeTObITb MeHee 0,12 MM /15 BbICOKOW N10T-
HOCTM MeXcoeAnHeHWin. Takum obpa3oM, HEKOTOPbIE MPUMEHEHUS MOTYT ObiTb BbIMOJIHEHbI HA MEHbLUEM
yncne CUrHasbHbIX CNoeB, o6ecneynBas 4ONOAHUTENbHbIE C/IOU AN NUTAHNSA U 3a3EM/IEHNS.

7.4.3 CoepMHEHHO 06 BbEeMHbIM NMPOBOAHUKOM

CTpYKTYpbl C COEAUHEHNAMUN 06 BEMHbBIM MPOBOAHUKOM Obl/iM pa3paboTaHbl cneunasnibHo 418 UCNo1b30-
BaHUSA C KOMMOHEHTaMN NOBEPXHOCTHOIO MOHTaXa. 3TV CTPYKTYPbl 06bIYHO CTPOAT Ha OMOPHOW NiacTuHe us
MeTanna c Hu3kum KTP. 4To Takxe ob6ecrneymBaeT XopoLmnii TennooTeos. CoenHeHNs, caenaHHble N30a1po-
BaHHbIM MeJHbIM NPoBOAOM AnameTpom 0,06 MM. (POPMUPYIOT COEAUHEHUS, TOYHO NOMELLLEHHbIE MO KOOPAU-
HaTHoli ceTke ¢ warom 0.03 MM ycTpolicTBamu ¢ LMpOBbIM NPOrpamMMHbIM yNpaBieHeM.

JaHHas reomeTpua NpuBOAUT K HVI3KOI'Ip0¢)VI}'IbHOMy PUCYHKY COE,EI,VIHEHVIVI C nNpeBOCXO4HbIMU BbICOKO-
HYacCTOTHbIMU XapaKTepuctukamm U njioTHOCTbIO, 06bIYHO COOTBeTCTByIOLLleIZ TOJICTON/IEHOUYHO TEXHOOMUK.
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7.4.4 CTpyKTypbl C Hecylell KOHCTpyKLuen

Kak n cOHOpHOI NNacTuHOi, ogHa nnv 6o1ee NoAAePXUBAIOLLNX METaNI/TMYECKUX NN HEMETaI/INYECKNX
NNacTUH MOryT CNYXUTb B Ka4yecTBe MNpuAatoLLero XeCTKOCTb KOHCTPYKUMWU 3M1eMeHTa, TenaooTeoga uwnm
orpaHmunTens KTP B CTpyKTypax C HecyLlei KOHCTpyKUMe.

7.4.5 MeTannnyeckne CTPYKTypbl, HA KOTOpPble HAHOCAT hapopoBOe NOKPbITME (MeTannnyec-
Koe A4po)

BcTpoeHHoe ocHoBaHue u3 meTasnia ¢ mansim KTP (Hanpymep, HBap, NakvpoBaHHbI/i MOAbI0) MOXET
CHM3UTb 3TOT KO3ULMEHT Yy 3Ma/IMPOBaHHbIX METalsIMYeCcKnX CTPYKTYp, C TeM 4YTOObI OH 6/1M3KO cOoOTBe-
TcTBoBan KTP kepamuyeckoro 4ynn-koMnoHeHTta. Kpome Toro, pasmep CTPYKTYpbl (hakTUYeCKn HeorpaHuyeH.
OfiHaKo HU3Kas Touka nnaeneHus papdgopa TpebyeT HU3KOW TemnepaTypbl 06Xura NpOBOAHUKA, AN3EKTPUKA
1 nacT AN TO/ICTON/IEHOYHbIX PE3UCTOPOB.

8 AHa/In3 TexHosiorum NMOBEPXHOCTHOIO MOHTaXa

He6onbLWwoi pasMep KOMMNOHEHTOB NMOBEPXHOCTHOIO MOHTaXa M BO3MOXHOCTb YCTAHOBKM MX Ha OfHO
NN 06enX CTOPOHAX NMeyaTHOro y3/sa 3HauYNTeNlbHO YMEHbLIAT He06X0A4MMYIO NMioLWaAb NeyYaTHoW nnatbl.
Tun TeXHOMOorMM NOBEPXHOCTHOrO MOHTaXa B OCHOBHOM onpefeneH TUMNOM MCMNO/b3yeMblX KOMMNOHEHTOB
NMOBEPXHOCTHOrO MOHTaxa (CM. 8.1 A1t ONMCaHUs TUMOB Y K1accoB).

8.1 TlocnepoBaTeslbHOCTbL TEXHOJIOTMYECKOTO NpoLecca NOBEPXHOCTHOIO MOHTaxa

MeyaTHble y3/1bl TEXHOOTMM MOBEPXHOCTHOTO MOHTaXa NastoTCs onnassieHnem (MHpakpacHoe onnas-
NeHne. KOHBEKLUUS FTOpsiYero Bo3ayxa, nasep, hasa napa) u/mnm naikon BO/IHOM B3aBUCMMOCTUN OT KOMOUHaL KN
KOMMNOHEHTOB NOBEPXHOCTHOro MoHTaxa (KIMM) 1 KOMNOHEHTOB MOHTaXa B CKBO3HOe oTBepcTue (MCO).

MocneposartesibHOCTb NpoLecca A1 MOHTaXa B CKBO3HblE OTBEPCTUSA NeYaTHbIX Y3108 NOBEPXHOCTHOIO
MOHTaXa rnokasaHa Ha pucyHke 28. HaHOCAT knei n yctaHaBAMBarOT KOMMOHEHTbI MOBEPXHOCTHOTO MOHTaXa.
Korga kneil TBepgeeT, nnara nepesopaynBaeTcs, YTOObl NOAYUYNTbL aBTOMATUYECKUA MW PYYHOI [OCTYN K
BblBOJaM KOMIMOHEHTOB MOHTa)a B CKBO3HOE OTBEPCTHE /151 UXYCTaHOBKU. [ocse 3akpensieHus Bbisoga (ecnu
TpebyeTcA) neyvaTtHbli y3en ¢ KOMMNOHEHTaMV MOHTaXa B CKBO3Hble OTBEPCTUSA Ha INLEBOW CTOPOHE U C KOMMO-
HEHTaMMn NOBEPXHOCTHOrO MOHTaXa Ha 06paTHOli CTOPOHEe 0ObIYHO OMNMABNSAETCS BOJHOW. ANbTepHaTUBHas
nocnefoBaTeslbHOCTb MOMHOCTLIO M3MEHSAET MOPSAOK HayasbHbIX CTafuWii, T. e. cHayana ycTaHaBnvBaloT
(1 3aKpennatoT) KOMMOHEHTbI MOHTaXa B CKBO3Hble OTBEPCTUS, MOC/Me 3TOro yCTaHaBMBaOT KOMMNOHEHTbI
NMOBEPXHOCTHOrO MOHTaXa, a 3aTeM NPOBOAAT Naliky BOJIHON.

al Heo6513aTeNbHO, B 3aBUCUMOCTM OT TpeboBaHuiA hitoca U YACTOThI.

PucyHok 28 — TunoBoli npouecc onnaBsieHnsi NevyaTHoOro ysna
C MOHTQXOM B CKBO3Hble OTBEPCTUS M NOBEPXHOCTHBIM MOHTaXOM

Mocne naikn BOMHON NeYaTHbI y3en MOXeT 6bITb O4MLLLEH, OCMOTPEH, AopaboTaH B cnyvyae Heobxoau-
MOCTU 1 NMPOKOHTPOJ/INPOBAH, XOTA HEe065A3aTeIbHO B TAKOM NOpPSIAKE.

MocnepoBaTenbHOCTL Npolecca A1 04HOCTOPOHHE TEXHOIOIMM MOBEPXHOCTHOTO MOHTaXa nokasaHa
Ha pucyHke 29. HaHOCAT NasfibHy0 NacTy, ycTaHaB/IMBAKOT KOMMOHEHTbI, NevaTHbI y3es noasepratoT nalike
onaaB/IEHNEM M OYUCTKE. [1N151 NeyaTHoro y3na ¢ ABYCTOPOHHEN TEXHOI0rMen NOBEPXHOCTHOrO MOHTaXa nnaty
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nepesopaynBaloT U NOBTOPAIOT OMWCaHHYIO Bbille nocsefoBaTeflbHOCTb. MocnefoBaTenbHOCTL NpoLecca
ansa ,quCTOpOHHeI7I TEXHO0TMM NOBEPXHOCTHOIO MOHTaxa, nokasaHHas Ha pUcyHke 29. ABMseTCA NpPoOCTo
KOM6VIHaLI,I/IeI7I npoueccoB TEXHO/I0TMN NOBEPXHOCTHOIO MOHTaxXa.

a) Heo6sa3aTeIbHO, B 3aBUCUMOCTM OT Tpe6GoBaHuii htoca n YNCTOThI.
O6bIYHO McNoNb3yeTcs Npu Nalike B NapoBoli dhase.

PucyHok 29 — TunoBoii npouecc onnasfieHns 418 NOBEPXHOCTHOrO MOHTaxa
TMNoB 1b 1 2b TEXHONOrNMU MOBEPXHOCTHOFO MOHTaXa

8.2 TlNoprotoBka NOBEPXHOCTM NaaThl

8.2.1 HaHeceHue knes

Mpwv naiike BONHOI NPYNOS NOBEPXHOCTHO-MOHTMPYEMbIX KOMNOHEHTOB BbIOOP 1 HAHECEeHWe Kfes urpa-
10T Ype3BblYANHO BaXKHYIO PO/ib. CANLWKOM 60/1bLIOE KONIMYECTBO KNes BbI30BET NepeTekaHne Kes Ha KOHTak-
THble NOWAaAKNU, YTO NpUBeAET K AedekTy rantenn npunos. CAMLKOM Masioe KOIMYecTBo knes byaeT He B
COCTOAAHWNM 06ecneynTb KpenaeHne KOMNOHeHTa K NOBEPXHOCTU NaThl BO BPEMS Naliku BO/IHOM Npunos.

8.2.2 Mposogsawmi knem

B HeKoTOpbIX cnyyasx Ansa KpenaeHns KOMNOHEHTOB NOBEPXHOCTHOTO MOHTaXa MCNo/b3yT NPOBOAS-
L MiA KNeid. B oTinyme oT nasnbHOM nacTbl, KOTOpas nepepacnpegenserca BO Bpems NnaBneHns, NposogsLive
Knen AO/KHbI KOHTPO/IMPOBATbLCS, YTOOLI rapaHTMPOBaThL KPENOCThb coeAnHEHNA. Kpome TOro, HYy)XHO KOHTPO-
NMpoBaTb yCTAHOBKY KOMMNOHEHTA, YTO6bI NPef0TBPaTUTh Ype3MePHOe CXKaTue Knes 1 BO3MOXHbIe 3aMblKaHus
C COCeHUMU KOHTaKTHbIMY NoLagKkamm.

8.2.3 HaHeceHue nasnbHON nacTbl

MasnbHas nacta urpaeT BaxkHyl posb B naiike onnasneHvem. lMacta 3akpennseT KOMNOHEHT nepeg,
nnasneHvem. OHa cofepxuT t/oc, pacTBOPUTE b, KOHCEPBUPYIOLLLEE BELLECTBO U CM/iaB HY)XXHOro cocTasa.
MasnbHy0 NacTy HAHOCAT Ha KOHTaKTHYI0 N0LWaAKy nepes yCTaHOBKON KOMNOHEHTOB 60 Yepes ceTky, Nn6o
c nomouypbto TpadapeTa nnu wnpuua. CeTkn M3roToBNAIOT 13 NPOBOJIOYHON CETKN U3 HepXaBeloLL e ctanu nnm
nonuacupa, a TpadapeTbl TPABAT U3 HEPXAaBEIOLLLel CTanun, Meau 1 Apyrux ycToiumBbIX cniaBoB. MpegnoyTu-
TenbHbl TpadapeTbl 418 60/bWOro Yicna onepaunii HaHeceHns. OHU 6osee JONTOBEUHbI, YeM CeTKU, nerye
COBMeLLalTCA 1 MOTYT BbITb MCMO/b30BaHbI A1 HAHECEHNA 60/1ee TO/ICTOro C10A NasNbHON NacTbl U B Y3KNX
MecTax; TpebyloTca ToYeUHble 0TBEPCTUNA, HaNnpPMMep AN KOHTaKTHbIX NI0LWaA0kK C MasbIM LIarom.

8.2.4 3aroToBKu npunos

3aroToBKM MPUMOSt MHOTAA UCMONb3YIOT AN KOMMNOHEHTOB, MOHTMPYEMbIX CKBO3b niaTy. OHU UMerT
onpegesnieHHbIli pasmep 1 cocTas, MOTyT 6bITb C (/IIOCOM Kak BHYTPU 3aroTOBKM, Tak U B KA4eCTBe NOKPbITUS,
nnéo 6e3 doca. OHM MOTyT okasaTbCsl peHTabenbHbIMU, YTOObLI N36exaTb Naliku BOIHOW NpuMos, ecsv Ha
nnaTe NMeeTcs BCero HeCkos1Ibko KOMMOHEHTOB C BbIBOAAMM.
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8.3 YcTaHOBKa KOMMOHEHTOB

Tpe6oBaHWA TOYHOCTU /19 yCTPOICTBA yCTaHOBKM fenatoT 60/1ee NpakTMYHbIM UCNO/b30BaHe aBToMa-
TUYECKN ynpaBs/iieMbIX YCTPONCTB YCTAHOBKN KOMNOHEHTOB MOBEPXHOCTHOTO MOHTaXa Ha nnaTy. Bei6op cooT-
BETCTBYHOLLEro yCTPONCTBa aBTOMAaTUYECKOIN YyCTaHOBKM ONpeaenseTca TMNoM KOMNOHEHTOB, KOTopble 6yayT
ycTaHaBnMBaTb, ¥ K1accoM neyartHoro ysna. O6opyaosaHve nocnefosaTeflbHON yCTaHOBKKU, Kak npasuso,
Mcnosib3yeT CUCTEMY NPOrpaMMHOro ynpasneHus ABNXKYLLYIO CTO No ocaM X. Y. KOMNOHeHTbI nocnefosa-
TeJ/IbHO yCTaHaB/MBAaOT Ha MevyaTHylo naaty. TUnosbie ANUTENIbHOCTU UUKIa U3MEHAIOT B 3aBUCUMOCTU OT
pasMepa KOMMOHEHTA ¥ CTeNeHN NHTerpauum.

8.3.1 lMepepaya faHHbIX O KOMMOHEHTE

Mepepn npoekTMpoBaHueM NevaTHoro yssa B cucTeme aBTOMaTM3nposaHHoro npoektuposarusa (CAMP)
[ANS KaX4oro ycTaHaB/IMBaeMOro KOMMOHeHTa B 6a3e AaHHbIX NPoeKTa co3faeTcs ero npeAcTaBfeHne B und-
poBoli hopme. [laHHble CATP yalie BCero Mcnosnb3yoT A8 U3rotoBieHns ooTowab/10HOB PUCYHKA NNaThl,
N3roTOB/IEHWA feTaseli NnevaTHol nnaTbl U MHCTPYKLMIA N0 MOHTaXY NevYaTHOro y3na, Ho ecniv OHu pa3paboTa-
Hbl B HY>XHOI hopMe, OHM MOTYT 6bITb NCMOMIb30BaHbI U B NpoLiecce n3rotosneHus. Npavas nepegaya gaHHbIX
CAMNP B cucteMbl aBTOMaTU3MPOBAHHONM YCTaHOBKM YCKOPWT MPOLLECC W3rOTOBMEHUS U COKPATUT BpeMsi
nporpaMmmMmpoBaHns CUCTEMbI MOHTaXa nevyaTHoro y3na.

Ecnn nogrotosneHa 6asa gaHHbix CAMNP ana KOMNOHEHTa, onpefesieHHble nsnyeckne gaHHble ans
Kax[10ro KOMMoHeHTa MOXHO UCNONb30BaTh /19 MPOrPaMMUPOBaHUSA YCTAHOBKN KOMIMOHEHTOB Kak Mo 0csM X,
Y, Taknunx opmeHTaummn. Ytobbl 061erynTb MHDOPMaLMIO O KOOpAMHaTax No ocam X, Y. Ha nevyaTHoV nnaTte fo-
XHa 6bITb onpegeneHa 6asoBas Touka. PekoMmeHayeMbiM 3HaueHnem «0» ansA oceit koopanHat X. Y MoXeT
6bITb NOSIOXEHWNE [106a/1bHOT0 PEMEPHOTN0 3HaKa B HMXKHEM /IEBOM W/ HVXKHEM MPaBoM Yr/1y Nnatbl AN naHe-
. KOMNOHEHTbI NOBEPXHOCTHOIO MOHTaXa NOCTaBAAT B/IEHTE Ha 606UHE, a Takke B Tybycax ANsa cHabxe-
HMA cnCTeMbl GbICTPON YCTAHOBKM (HOCUTENM N0TKA Yalle BCEro afanTupoBaHbl AN KOMNOHEHTOB C MasibiM
lwarom BbIBOAOB). KaXAblii KOMNOHEHT MOBEPXHOCTHOrO MOHTaXa ynakoBaH C YYETOM LieHTpa TSXecTu K
HauanbHoW opueHTauun. 0 rpaslycoB AABNSIETCA HayaslbHON OpMeHTaL Vel KOMNOHeHTa.

[JaHHble 06 yrne nosopoTa A0/KHbI ObITb ONpefesieHbl OT nNo3uuun «0» B Hanpas/ieHn NPoTUB XoAa
4yacoBoii cTpesikmn (06b14HO 90°. 180° nnm 270°). HayanibHOE NoIoXeHne KOMNOoHeHTa «0» ABAETCA 3HAYNMBbIM.
Hanpumep, KOMMNOHEHTHI, yNakoBaHHble B JIEHTY Ha 606uHe unu B Ty6yC B COOTBETCTBUM C TpeboBaHMAMM
O6BbeANHEHHOTO TEeXHWYEeCKoro coBeTa MO 3/IEKTPOHHbIM NpubopamM, MMeKT YCTaHOBMEHHbI cTaHaapT
opueHTaunu.

KOoMMOHeHTbI, ynakoBaHHble B/IEHTbI HA 6061HaX, UMEeoT onpefesieHHY OpreHTaLUuio, KoTopas cBsa3aHa
C nepdopnpoBaHHbIM PUCYHKOM Ha pebpe HocuTens neHTbl. OfHako cTaHAapTHasA OpueHTauna u3MeHseTcs
MeXAy pa3nyHbIMU cEMeRCTBAMMN KOMMNOHEHTOB.

MaccrBHbIE 1 aKTUBHbIE KOMMOHEHTbI NOCTAB/AIOT B (DOPMeE IEHTbI Ha 606MHE, yNakoBaHHbIMU 1 3aLLn-
LLIeHHbIMW BHYTPU rOhpPMPOBAHHOr0 naketa. Y Kaxaoro cemeicTsa KOMMOHEHTOB UK TUNOB KOPMYCOB eCTb
cTaHAapTHasA opveHTauus 0THOCUTENbHO Nepd)OPNPOBAHHOIO PUCYHKA HA NEHTDI.

OpueHTauus, TakXe Kak 1 NoASPHOCTb KOMMOHEHTA, f0/1XHa ObITb onpegeneHa B 6ase AaHHbix CAMP, n
npu nepegave faHHble 0 KOMNOHEHTE YCTPONCTBA YCTAHOBKM [LO/MKHbI ObITb JOCTOBEPHbLIMU. PE31MCTOpPbI 1 KOH-
[leHcaTopbl MMEeT e4UHYI0 OPUEeHTaLMIO N HE UMEIDT onpeseneHHol NoNSAPHOCTU. Korga KOHCTPYKTOp paspa-
6aTbiBaeT 6a3bl AaHHbIX KOMMNOHEHTOB, OOLIYHO HOMEpa NPUCBaNBaKOT KaXJOMY KOHLY KOMMOHEHTa, YTOObI
ob6ecneynTb TPACCUPOBKY CXEMbI M NOAAEPXKATb OPUEHTALMIO 3HAYEHNA MapKUPOBKY UIN NONIAPHOCTL. TaHTa-
NI0Bble KOHAEHCATOpPbI, ANOAbl, UHTErpanbHble CXeMbl U Apyr1ne NonspHble KOMMNOHEHTLI, Hanpumep, UMelT
YHUKaNbHYI0 OpUEeHTaL M0 OTHOCUTESIbHO CUCTEMbI NoAayn fieHTbl. CnefyeT yunTbiBaTb 3aBUCUMOCTbL OpUEH-
Tauuy KOMMOHEHTA B NpeAenax NonocTy NeHTbl u nepdopauun B pebpe MmaTepmana noaN0XKN NEHTHI.

8.4 TexHOnornu namnku

AHaNorMyHo BbIGOPY YCTPOICTB aBTOMATNUYECKON YCTaHOBKM BbIGOP TEXHOOMM Naliku 3aBUCUT OT TUNa
KOMMOHEHTOB, KOTOPble ByAyT NasTbCsA, M OTTOro, 6yAyT /M OHU UCMO/b30BATHLCSA COBMECTHO C KOMMOHEHTAMM
L5 MOHTaXa B CKBO3HblE 0TBEPCTUSA. Hanpumep, ecniv Bce KOMMNOHEHTbI NPUHAA/IeXAaT K TUnam NoBEPXHOCTHO-
ro MOHTaxa, TO peKoMeHAyeTCcs MeTof onnasfeHns (hasa napa, KOHBEKLMSA ropsavero Bo3gyxa uav nHdpa-
KpacHoe nsnyyeHve). OgHaKo A19 KOMOMHALUA MOHTaxa B CKBO3Hble OTBEPCTUSA M NMOBEPXHOCTHOTO MOHTaXa B
TEXHOJIOTMM CMELLaHHOTO MOHTaXa JoMnyckaeTcsl UCNOo/Ib30BaTb KOMGUHALMIO Naiikv BOMHOW NpUNos 1 naiku
onnaeneHneM. Hukakas TEXHOMIOTMA He SIBASIeTCA NPenoYTUTEIbHOW Of4HOBPEMEHHO A/19 BCEX 3ajauy naliku.
Kpome Toro, nepeyeHs TeXHOMNOIUA naliku, 06CyxaaeMbix fanee, iBSETCS HENOHbIM.

8.4.1 TMalika BONTHOW npunos

Maiika BO/MHOI NpuNos SBNSETCA 3KOHOMUYHLIM METOAOM Naiiku MHOXecCTBa BbiBOAOB. CyliecTByeT
NATb-WECTb OCHOBHbIX NEPEMEHHbIX B AaHHOM TEXHOMOMMW. KOTOpble criefyeT KOHTPOIMPOBaThL NPy Navike Bon-
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HOW Npunos: ptocoBaHve, npeasapuTeNbHbIA Harpes, CKOPOCTb KOHBEepa, Hak/ToHHas NJ0CKOCTb KOHBele-
pa. TemnepaTypa np1nos 1. BO3MOXHO, CKOPOCTb OX/TaXAEHNS.

Ha koHBeliepe npv onepauun npegsapyTeibHOro Harpesa f0/HKHO ObITb YH4TEHO TEM/I0BOE pacLluMpeHne
nnatbl BO BpeMsi NpeABapuTeIbHOrO HarpeBaHus 1 nalikm, YTobbl NpeaoTBpaTUTL KOpobaeHne nnarhbl.

Bo Bpems onepaumm haitocoBaHnsA NOTHOCTb h1H0Ca, aKTUBHOCTb 1 BbICOTa NOAbEMA PaCMbIIeHNs Nn
NeHbl 4O/DKHbBI TLWaTeIbHO OTCeXnBaTbca. Cuctema gosHkHa no MecTy onpeAensaTb, Korga akTMBHOCTb th/oca
yXyAwunnach 1 korga ctapblii thnoc Ao/KeH ObiTb 3aMEHEH HOBbIM (D/1H0COM.

CKOpOoCTb KOHBelepa — nocsefoBaTe/lbHOCTb BPeMeHU U NPOAO/MKNTENbHOCTL BCEX onepauuii npu
naike. PerynvpoBaHue CKOpoCTV NO3BONSET MONYyYMTb 6G0/lee O4HOPOAHbIE U TyHLLNe pesybTaTbl coeaguHe-
HWIA. Mpy perynnpoBaHnMmn CKOPOCTU KOHBeepa onepauua npeiBapuTebHOro HarpeBaHnsa neyaTHoOro y3na 3a
ZBe VNN TpK CTyNeHn MUHUMN3NpYeT Bpes OT TEN/I0BOrO yAapa nevyaTtHoro y3na nunpognesaeT CPOK ero Cyx-
6bl. OflHOPOAHOE NpeABapuTeIbHOE HarpeBaHune AocTuraeTcs pa3paboTKoi pexuma naiiku, KoTopbli onpeae-
nseT napaMeTpbl HACTPOIiKM NpeABapuTe/IbHOTO HarpeBa u CKOPOCTb KOHBeepa A5 KaXAoro Tuna nnatbl.

BonHa npunos sBnasetcs BaxHbIM napameTpoM. KoHdurypaums Bo/HbI 0OCO6EHHO BaxHa An1a npeaoT-
BpaLLEHNA HATEKOB 1 NepeMblyeKk U 418 KaueCcTBEHHOI nalikn KOMNOHEHTOB MOBEPXHOCTHOIO MOHTaxa. KoHdun-
rypauns BO/HbI BK/IOYaeT B Ceb5:

- OQiHO WM ABa HanpaBeHUs:

- OAVHOYHYIO VNN ABOIHYIO BOSHY:

- NpeABapuTesibHYI0, OKOHYATE/IbHYI0 U MEPTBYHO 30HbI;

- HOX Ha OCHOBE Mac/nsHO! CMEeCcH, CyxO0ii, Ny3bIPUCTbIA, C TOPAYUM BO3AYXOM UK 6E3 HErO.

JocCTynHbl Takke cneunanbHble BOSIHbI NPUMNOSA TONbKO A1 KOMNOHEHTOB MOBEPXHOCTHOTO MOHTaXa.

Mpo6nemoii, nosiBAstOLLEACA NPK Naiike BOHOM NPMNOS KOMNOHEHTOB NOBEPXHOCTHOIO MOHTaXa, ABNs-
eTcsa paspyLUeHie KOMMNOHEHTOB, KOTAa OHU NPOXOASAT BOSIHY Nalikm npu TemnepaType 260 X . MakcumanbHoe
CMelleHne B foNnyCcke ANA Pe3NCTOPOB U KOHAEHCATOpPOoB 06bIYHO cocTaBnseT 0.2 %. 370 NnpeHebpexunTenbHo
Masnas Be/IMUYnHa no cpaBHEHMUIO C 06bIYHO NCMOJIb3YEMOI Y KOMMNOHEHTOB, KOTOpas cocTaBnsaeT oT5 %0 20 %.
KOMMOHEeHTblI 06bIYHO HAXOAATCA B BOSIHE 3 C. HO OHW paspaboTaHbl C y4eTOM BO3AelCTBMSA TemnepaTtypbl
260°Cpo HOc.

O6esraxvBaHue 1 NPONyckn NpUNosa ABNATCA ABYMSA APYTMMU BaxHbIMWU npo6nemamu. Mpu naiike
BOJIHO NpuNos ra3osblfenerHne nnn obesraxvsBaHne NPONCXOANT Ha TOPLIEBbLIX KOHTaKTax 6eCcKkopnyCHbIX
pe3ncTopoB 1 KoHAeHcaTopoB. OHO BbI3bIBAETCA HEA,0CTATOUHOM NMPOCYLLUKO htoca M MOXET ObITb MCnpaB/e-
HO yBennyeHnem Temnepartypbl UAN BPeEMEHW NpefBapuUTeslbHOr0 Harpeea 3/M1eKTPOHHOro Mogyns. Apyras
npo6nema, NPONycky NPWMNos, Bbi3biBAaeTCA 3PEKTOM IKPaHVPOBAHMSA KOPNYCOM KOMMOHEHTA TOPLIEBbIX KOH-
TakToB. OpMeHTaLMa KOMMNOHEHTA Tak. YTOObl 06a@ TOPLEBLIX KOHTaKTa OblNM ONasHbI 04HOBPEMEHHO, peLlaeT
60/IbLUIMHCTBO CKPbITbIX Npob6rem. HekoTopble W3rOTOBUTENW MCMOMb3YIOT AOMONHUTENbHYIO KOHTAKTHYHO
nnowanky, Kotopasa CnyXXut nepexsatyMmkomMm nNpunos y akTUBHbIX KOMMOHEHTOB.

Haunbonee obuienpuHATas MeToAvka AN TOro, YTOOb! pelwnTb Npobaemsl ra3oBblgeneHuns n achdekra
3KpaHMpOoBaHUA. — Mepexof K cucTemaM [BOVHOV BOJIHbI, [4e Nnepsas Bo/Ha ABNSeTCA TYpOyNeHTHOW, a BTO-
pas — namuHapHoi. TypbyneHTHas BO/IHA CAYXUT An1a ob6ecneyeHns 0CTaTOYHOro KOMyecTBa npunost Ha
NMOBEPXHOCTY NeyaTHOro y3na, 4Tobbl MOMOYb YCTPaHUTL ra3oBblgeieHne v Nponyckv npunos. JlaMmHapHyto
BOJIHY MCMOMb3YIOT A/151 yCTPAHEHNA HATEKOB U NEpeMbIYEK.

8.4.2 TMaiika B napoBoii hase

Mpu naiike B NnapoBoii hase, Takxke N3BECTHOW Kak KOHAEHCAUVOHHAas naiika, NCNosb3yT OCTaTOYHYHO
BbICOKYI0 TeMnepaTypy ucnapeHus MHepTHOM xunakocTn. OcTaTouHas BbiCOKasi TemnepaTypa BblnyckaeTcs kak
nap Ha nasieMblii KOMMOHeHT. Temnepartypa navikv NoCTOAHHA 1 peryMpyeTcs TUNOM XUAKOCTY.

Takum 06pa3oM, B OT/IMUME OT Naiku BOSTHOWN NpUNosi, HPaKkpacHO, KOHBEKLMOHHO 1 na3epHoii nai-
Ku. naiika B NapoBoii ha3e He TpebyeT peryimpoBaHus TemnepaTypbl, NOABOAVMON K NasHbIM COeAUHEHNAM
nnu Ha nnaty. Temnepartypa napoBoii hasbl He3aBKCKMa OT KOHpUrypaum KOMNOHeHTa, HarpeBaeT OAHOPOS-
HO 1 He MpeBbIWaeT TeMnepaTypbl KUNEHUS XNAKOCTA. ITa TEXHOMOTMNS Takxe NoAXOAUT ANA navikn KopnycoB
HenpasubHON hOpMbl, TMOBKUX NEeYaTHbIX CXeM W WTbIPbKOBbLIX BbIBOAOB U COEAVHUTENEN, TaK Xe Kak 1 Ans
KOpnycoB CO CBUHLOBbIM 3/1EKTPO/INTUHECKMM NOKPbITUEM W KOPMNYCOB NMOBEPXHOCTHOINO MOHTaX<a. Tak Kak
HarpeBaHue NPOUCXOANT 3a cYeT KoHAeHcaLun, TemnepaTypa nosbILaeTcs B 3aBUCKUMOCTH OT MaccChbl KOMMO-
HeHTa. Mo3aToMy BbIBOAbLI KOMMNOHEHTA, COeANHEHHbIE C NeYaTHON NnaToi, HarpesaroTca bbicTpee, YeM Teno
KOMMOHEeHTa. 3TO MOXET NPUBECTN K NOAHATUIO NPUNOA BBEPX MO BLIBOAY.

Bce aTu cBolicTBa ienatoT naiky B NapoBoii hase 1erko aBToMaTu3npoBaHHOR TexHonornel. Takoe xe
TOYHOe cobnogeHve TpeboBaHWii Ha onepauunsax CcoBaHns, NpeABapuTEIbHOroO HarpeBa 1 pexmnma namnku,
Kak B ApYyrnx TEXHONOrMAX, Heobs3aTeslbHO, XOTS PEKOMEHAYEeTCA NOABEPrHYTb NeyaTHbIn y3en TepMoobpa-
60TKe 1 NpefBapuTeIbHOMY HarpeBaHuio, YT0Obl yAanuTb BAary U yMeHblnTb Ten/I0BOW yAap Ha nnartax.
Maiika B napoBoii (hase nogfaeTca aBToMaTuyeckoin 06paboTke, HO BO3HMKAKT NPO6IEMbI, CBA3AHHbIE C TEX-
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HOMOrMeil. Takme Kak 6onee BbICOKWI YPOBEHb pa3bpbI3rMBaHns Npunos, CMeLeHnss KOMMNOHEHTOB, KOTOpoe
MOXeT ObITb BbIFOAHbLIM 4151 COBMELLEHNS, N pa3pyLleHne KOMNOHEHTOB, YYBCTBUTE/bHbIX K TeMnepaType.

LocTynHbl Kak KOHBEWEpHbIe, Tak U KaMepHble TuMbl cucteM. KoHBeliepHast cuctema noaxo4uT ANns mMac-
COBOro Npon3BoAcTBa. [15 NpoM3BOACTBA Ma/IeHbKOro o6bema unv 415 NpoToTUNOB NCNO/b3YT KaMepHYHo
06paboTKy. MNaBHbIM HEAOCTATKOM 06eUX TEXHOMOMMiA ABNSETCA LieHa XMAKOCTM U3-3a notepu napa. Kamep-
Has 06paboTka MUHMMK3MPYET NOTEPIO Napa Npu NOBTOPHOM UCMO/Ib30BaHMM XUAKOCTY B KAYECTBE NOKPLITUS
nepBuYHOI XunakocTu. MoTeps napa He MeHseTCs, HO AeLleBblli nap 3amMeHsAeT oporoit. Ana MUHUMU3aLum
noTepu napa UCnosib3ykT OX/1axaarLme 3MeeBUKN.

8.4.3 OnnaBneHne NHpPaKpPacHbIM U3Ty4yeHnem

Mpy onnaBneHnn nHdpakpacHsiM n3nydeHnem (MK) nyuncras unm KOHBEKTUBHASI IHEPTUS UCMOJIb3YyeT-
cs, YTo6bl HarpeTb y3en. CylecTBylOT B OCHOBHOM fABa Tuna TexHonorun WK-onnaBneHus: HanpaBneHHOe
(n3nyuyeHune) n pacnpegeneHHoe (KoHBekuus). PacnpegeneHHoe onnasneHve ABaseTca 60s1ee xenatesibHbIM
[ANs TEXHOOTMM NMOBEPXHOCTHOTO MOHTaxa. HanpaeneHHoe VIK-onnaBneHve nasyyaeT BbICOKYH TemnepaTy-
Py HenocpeaCTBEHHO Ha KOMMNOHEHTbI N MOXeT HepaBHOMEPHO HarpeBaTb ne4vyaTHble Y3/ibl. Hal'lpaBJ'IEHHaﬂ
VMK-nogaya Tenna Ha KOMMOHEHTbI MOXET TakXe oka3aTbCsi 3aBMCMMOIA OT ugeTa. Mpu pacnpeseneHHOM Uin
anddysHom VIK-onnaBneHumn HarpeBatLascs cpefa MoXeT 6bITb BO34YXOM UV MHEPTHLIM ra30M WU/n MPOCTO
3Heprveil KoHBeKuuu. MocTeneHHoe HarpeBaHve nevyaTHOro y3na Heo6XxoAVMMO, YTOObl M3BMEYL NETYYYHO
COCTaBNALWY MasnbHOW nacTbl. [locrne COOTBETCTBYHWLLEro BPEMEHU MpefBapuTeNbHOrO0 Harpesa
nevyaTtHbIi y3en NpoXoAmUT 30HY TemnepaTypbl NNaBAeHUs 415 NOyYeHNs COeUHEHNT 1 3aTeM oxXlaxaaeTcs.

8.4.4 OnnaBfeHue 3a cyeT NepeHoca Tenaa ropsiyrm BO34yX0OM WUIN ra3om

Mpouecc onnaeneHns BO3aeincTByeT Ha Naliky 61arogaps MPOX0OXAEHVIO MiaTbl CKBO3b MOTOK HArpeToro
rasa (Hanpumep, Bo3ayxa, asora). Tenso nepefaeTcs KOMNOHEHTaM v nfaTe 3a CHeT TeN/IONPOBOAHOCTM rasa.
MockonbKy Nnatbl CyLLECTBEHHO HE BOCMPUHUMAIOT NPAMOE U3/TyYEHME OT UCTOYHUKA HarpeBaHus, KOHBEKLU-
OHHas nalika Mo3BOssieT usbexaTb NMPobaemM 3aTeHeHWs, KOTOpble MOryT MOSIBUTLCA C UH(IPaKpacHbIMU
yCcTpoiicTBamMu naiiku, 0COGEHHO BapuaHTbl C KOPOTKOBOJIHOBbIMU faMnamu. DTO No3BoJsieT o6ecneynTb
60/1ee 0gHOPOAHOE HarpeBaHve 1 60ee BbICOKYO MIOTHOCTb pasMeLLeHNsi KOMNOHEHTOB Ha nJiaTe No cpaBHe-
HUIO cApyrMMu MeTogamu naliku onnasneHnemM. TemnepaTypa rasa ynpasnsieT MakcvMasibHo Temneparypoii,
KOTOpasi MOXeT 6bITb NO/TyYeHa NeyaTHbIM Y3/10M.

Mcnonb3oBaHne atmocdepbl a3oTa obecneynBaeT yyllee TEMI0BOE COMPsHKEHNE MeXAy LUPKyIMpyto-
UMM ra3om U BbIBOAAMU KOMMNOHEHTOB. B AON0ONHEHME K Y/IyYLLEHHOMY CMaYMBaHUI0 YBENNYMBAETCSA BpeMsi
npovecca AN ABYXCTOPOHHEr0 NAaBeHns, U MOXHO UCNOIb30BaTb MEHee akTUBHbIN dhtoC Nas/IbHOM NacTbl.

8.4.5 NlazepHas nalika onnassieHNeEM

NazepHasn naiika SBNAETCS OTHOCUTE/IbHO HOBbIM METOO0M Cpean TexHonoruii naiku. OHa gononHseT
Apyrve TexXHOMorny nanku, BMECTO TOro YTOObl 3aMEHUTb UX. U, KaK 1 KOHBelepHas naika onsaBiieHnemM,
nasepHas nalika nerko noggaeTcs aBTomatm3auuu. flazepHas naiika 6bicTpee, Yem pyyHas naiika, Ho He Takas
6bicTpas, kak naiika BoNHOWM nnu napoMm, NK-naiika unm KOHBEKLMSA ropsyero Bosgyxa. TensoyyBCTBUTENbHbIE
KOMMOHEHTbI, KOTOPblE MOTYT BbITb MOBPEXAEHbI B MpoLeccax onaaBneHus, MoryT naatbcsa nasepom. K npo-
6nemam nasepHoi naiiku cnegyeT OTHECTU TEMJIOBOE MOBPEXAEHMNE COCEAHMNX YyY4aCTKOB U pa3bpbi3ruBaHus
npvnos.

8.5 Ounctka

dntockl, TpebyloLwme OUNCTKN PacTBOPUTENIEM. — CUHTETUYECKNe NN KaHWosbHble (hIoChl, N3BEeC-
THble KaK CMHTeTuyeckne aktusHble (CA). cMHTeTUYeckne Mano-akTuBHble (CMA). kaHUMObHbIE aKTUBHbIE
NN KaHWONbHbIE HU3KO akTUBHbIe. CTabnIM3npoBaHHbIe ranoreHo3amelleHHble a3e0TPONHbIE CMecH yrne-
BOAOpOAA WAWM crnvpTa SABNSKTCSA NPeAnoYTUTENIbHBIMU PacTBOPUTENAMU AN CHATUS CUHTETUYECKMX W
KaHNPOoNbHbIX OCTATKOB ch/toca.

dnioc, Tpebyowumii npouecca 04YNCTKN BOJON, — opraHmyeckuin kucnotHelin (OK) dhtoc. Komnaxum,
KoTopble ncnonb3ytoT OK-hntoc ANa onnaBaeHnus Uan naiku BoONHO Npunos, Ao/HKHbI 06€3BOXMBATbL 0CaA0K
nepep ero ucnonb3osannem. Ocagku ot OK-hnocoB CMbIBaOT BOAONA.

HekoTopble KOMNAHUW He OYULLAIOT NeyaTHble Y3/1bl, MICNONb3yeMble A5 U3AEeNIA; 0HaKO XapakTepuc-
TUKM NeYaTHOro y3na 3aBucAT OT Tuna c1toca, MCnob3yemMoro B onepauuy nanky.

8.6 PeMOHT unn gopa6oTka

PeMOHT i fopaboTka neyaTHbIX Y3/10B C MOBEPXHOCTHLIM MOHTaXOM Tpe6ytoT 0CO6eHHOro noaxoaa
npw paspaboTke v B aKCNyaTauuu. /3-3a MaseHbKUX pa3MepoB KOHTAKTHbIX M/10LLa0K pEKOMEHAYETCS MUHU-
MWU3MPOBaTh MOCTYM/EHWE Tena Ha nnaty. CywecTByOT pas/iniHble UHCTPYMEHTbI, UCMOo/b3yeMble A5 yaa-
NEHUs1 KOMMOHEHTOB. TUHLUET Pe3nCTUBHOIO HarpeBa O6bIYHO UCNOMbL3YHT ANS YAATEHWS KOMMNOHEHTOB
NMOBEPXHOCTHOTO MOHTaXa. Pa3finyHble TUMbl CUCTEM TOpsSYero Bo3Ayxa uan rasa u cuctem VK Takxe ucnosb-
3yI0T 4151 TOro, UTOGbl YAANUTL KOMMOHEHTbI MOBEPXHOCTHOrO MOHTaXa. OAHOW U3 rNaBHbIX NPo6aem npu
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MCMOJIb30BaHUV CUCTEM FrOPAYEro BO3AyXa Win rasa aBseTca npeforspalleHne paspyLeHns CMeXHbIX KOM-
noHeHTOB (cM. M3K 61192-1 n M3K 61192-2). CyLliecTBYyeT YeTblpe OCHOBHbIX Tpe6OBaHUS ANS YCMEeLIHO
[0paboTKM; XOpoLWnii NPOEKT PUCYHKA NeYyaTHol nnaTtbl, BbI6OP NPaBnIbHOIro 060pyAoBaHNa A8 AopaboTku,
Hasmyme HaBbIKOB PYYHOI OPa6OoTKN U COOTBETCTBYIOLLEE OBYYEHME.

O6pasoBaHue nHTepMeTaINA0B BO BpeMs NepensiaBky 03HavaeT, YTo UCnpaB/ieHne HEKOTOPbIX Coeu-
HeHW MOXeT NpuHecTy 60/blUe Bpega, YeM Mosib3bl, 0COBEHHO B C/lyyae KOMMOHEHTOB C YyBCTBUTE/IbHbIM
marepvasioMm TOpLEeBOro KoHTakTa. M3-3a aTux usmeHeHuii B MUKPOCTPYKTYpe YCTasniocTHasA [0Nr0BEYHOCTb
COe[IMHEHNA, W3MepeHHas YuUC/IOM TemnepaTypHbIX LUMKIO0B, [AOMYCTUMbIX [0 paspylleHns, MOXeT
3HAaUUTENIbHO YMEHbLUNTbCS.

Komnpomuce MoxeT 6biTb HailAeH mMexay NpoTUBOPEYUBbLIMU TPe60BaHUAMMN YMEHbLUEHNS Maowasm
neyaTHOW NnaTtbl M NPOCTOTbI MOHTAXa, 3/IEKTPUYECKOr0 KOHTPOIA N A0paboTKn. EC/IM KOMNOHEHTbI HaxoaaTcA
C/IULIKOM 6/IM3KO, CMEXHble WU 3aMeHsieMble KOMMOHEHTbI MOTYT /1Ierko 6blTb NOBPEXAEHbI BO BpeMs Aopa-
60TKM. Bnxalilee nasHoe coefuMHeHne MOXeT ObiTb MOBTOPHO OM/AaB/IEHO, YTO NPUBEAET K YMEHbLUEHWIO
MeXaHW4YeCKoi CuMbl KPENIEeHNS N PUCKY BO3HUKHOBEHUS adhdhekTa X0/104HON Naliku B faHHbIX COeANHEHNSAX.
[lns TeX KOMNOHEHTOB, KOTOpPbIe 6bIN 3aKpen/eHbl Keem U Nainkoi BOMHOM, f0/MKeH 6bITb NPeAyCMOTPEH AocC-
TaTOYHbI 3a30P BOKPYr KOMMOHEHTOB, YTOObI OHX MOI/IM NOBOPaYMBaTLCA MO KpaiHei mepe Ha 6058 04HOM
Hanpas/ieHUN A5 cpe3aHns Kes, B TO BPEMS Kak COeIMHEHNA pacniaBieHbl.

8.6.1 loBTOpHOE Ucnosib3oBaHue ygasneHHbIX KOMNOHEHTOB

BONbLWWHCTBO M3roTOBUTE/NEN KOMMNOHEHTOB MOBEPXHOCTHOrO MOHTaXa He AaeT rapaHTuu, 4To ux nsge-
nve, yaaneHHoe c neyaTHol naaTbl, MOXeT 6bITb NOBTOPHO ycTaHOBEeHO. OAHaKO MOryT 6bITb Cyyau, Korga
3T0 HE06X0ANMO. HekoTopble KOMMOHEHTbI MOTYT ObITb 0COOEHHO YyBCTBUTE/IbHLIMU K CHATUIO U MOBTOPHOMY
MCNOIb30BaHUIO: MHOTOC/IOMHbIE KEpaMuyeckne n 6ecKOpnycHbIe KOHAEeHcaTopbl, CBETOANO LI, KOprnyca cre-
Linann3npoBaHHbIX MHTerpanbHbIxX cxeM, kopnyca PLCC unv QPF. nasiHHble BO/THOM TOYHbIE Pe3nCTopbl, 60/1b-
wure kopnyca SOIC (6onee 16 BbIBOAOB), kopnyca tuna «Flat pack» n nw60li KOMNOHEHT, ANS KOTOPOro
TexHuyeckne TpeboBaHna paspeLuaroT NOBTOPHOE UCMNO/b30BaHune.

YcnelwHoe yaaneHve 60/bLNX MHOTOBbIBOAHbIX MHTErpasibHbIX MOAy el TpebyeT ncnonb3oBaHus npu-
CNoco61eHUs C TOPAYNM ra3oM UM HarpeTbiMK 3n1ekTpogamu. locTaTouHbI/ 3a30p HEO6XOAMM BOKPYT KOpMy-
ca. YTobbl BbINOMHUTL PeMOHT. Pasmep 3a3opa onpefesneHHbli kak MOHTaxHas 30Ha 06nacTu yCTaHOBKY,
[o/KeH 6bITb 06ecneyeH BOKPYr KOMMNOHEHTa B COOTBETCTBUM CO CTaHAapPTOM.

8.6.2 3dhhekT TENNOOTBOAA

Ecnu B neyaTHol nnate nMmetoTca 60nbLune Cov 3a3eMNeHNs U TeN00TBOAbI, TO OHW OTBOAAT TEN/I0
OT KOMMOHEHTa, nogsiexatiero gopaboTtke. B aTom cnyyae noTpebyeTcsa 4ONONHNTEbHOE TEN/10, BO3MOXHOE
TeyeHue 6osee INTENILHOIO BPEMEHU, KOTOPOE, B CBOIO OYepeib, MOXET NPUBECTU K pa3pyLLEHNI0 KOMMOHEH-
Ta Uy nnatbl, faxe ecnun nasHblie CoeANHEHNSA MOTYT He JOCTUYbL TEMMepaTypbl NiaB/1eHUs KOMMNOHEHTa Un
nnata mMoryT neperpeTbcs. ShdhekT TennooTsofa — NpobaemMa NpoeKTMPOBaHNUS, KOTOPOI HYXHO 3aHMaTb-
cA Ha aTane pa3paboTku pUCyHKa neyaTHol nnartbl. /10607 BbIBOS KOMMNOHEHTA, BK/OYas BbIBOAbI, MOHTMPYE-
Mble B CKBO3Hble OTBEPCTUS, PEKOMEHAYeTCs TennonsonuposaTb OT NO60ro €rnos 3a3emieHuss unm
COCTaBHOro pagnaropa ¢ NOMOLLbI0 KOPOTKOro MejHOro NPOBOAHMKA.

8.6.3 3aBMCMMOCTb OT TMNaA Matepuana neyaTHon nnatsl

YT06bI 06€CNEeUnNTb MUHUMasIbHOE NOBPEXAEeHVEe NeYaTHoi NnaTel BO BpEMS PEMOHTA, PEKOMEHAYETCS,
4yT06bI MaTEpnasoM 0CHoBaHMUs Gblsla apMupoBaHHasa CMoJia XOpOoLLEero kayecTsa A1 BbICOKONPOYHOro Mef-
Horo matepuana. TpebyeTcs BblcOKas NI0THOCTb MpeccoBaHns. Icnonb3oBaHne HEMPOYHbIX CIOUCTbIX MaTe-
pvasnos MOXeT NpuMBeCTU K npobiemam C KOHTaKTHbIMU MJowafkamu, ocBo6OXAaloWUMncs BO Bpems
[opaboTkn. 3TO MOXeT NMPUBECTU MO0 K OTOpaKkoBKe rOTOBbIX MeYaTHbIX Y3/10B, 60 K fOpOrocTosalemy
PEMOHTY NOBPEXAEHHOro yyacTka meaun. 418 nnar, UMeloLLnX BbICOKYH0 TEPMUYECKYIO MAcCy, Takux Kak nnatbl
C HecyLel NNacTMHON-cepAeyYHNKOM C 60MbLINMY yHacTKaMun 3a3eMIeHns, YTobbl n3bexaTb MCNoNb30BaHNA
WHCTPYMEHTA C BbICOKOI TEM/I0BOV MOLLHOCTbIO, CYLLLECTBEHHO UCMO/Ib30BaHWe HarpeBaTesibHOM NAUTbl A1
hoHOBOrO Nogorpesa.

8.6.4 3aBMCMMOCTb OT MEAHOM KOHTAKTHOM NnoWwakm u pasMmeLLeHnsa NpoBoOAHMKA

3a3opbl Ha nnate MMelT 60/bLIOE 3HAYEHWE NN OTAE/bHbIE NPOBOAHUKM AODKHbI 6bITb O4EHb KOPOTKM-
MW. KOHCTPYKTOPbI 4acTo TPACCUPYIOT NPOBOAHNK B MPOMEXYTKE MEXAY CMEXHbIMU KOHTaKTHbIMM MsioLajka-
MV KOMMOHeHTa. B Takux cnyyasx NpoOBOAHWKM PEKOMEHAYeTCA 3aKpbiBaTb Mas/ibHOW MackoW, 4ToObl
MWUHUMU3NPOBATb PUCK OTCNanBaHUSA MPOBOAHMKOB BO BPEMSA OnepaLuii f,opaboTKu.

TpaccupoBka NPOBOAHVMKOB MeXAy KOHTaKTHbIMU Miowagkamu npu ware He 6onee 1 Mm ysenuyveaet
puCK pa3pyLLeHusi NpOBOAHMKA BO BPeMS A0paboTku.

8.6.5 Bbi6op nogxoasauiero o6opynoBaHus peMoHTa

KoHCTpykTOpY Nnepes HavyasioM NPOeKTMPOBAHUS PUCYHKa NeYyaTHO nnaTbl peKoMeHayeTcs onpegennTs
WUHCTPYMEHTbI 0paboTKu, KOTopble 6YAYyT NCNONb30BaHbI NPU U3roToBNEHMN. He cyliecTByeT 060pyAoBaHus,
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KoTOpoe 6b1110 6bl OAHOBPEMEHHO U peHTabesibHbIM, Y CNOCO6HLIM BbINOSIHNTL AOPA60TKY Ha BCEX KOMMOHEH-
Tax. He HaHecs yuep6 nx HafeXHOCTU. MOHTaXHUKU MOTYT yAenaTb 60Mbliee BHUMaHWe HEKOTOpbIM TpeboBa-
HVWAM MO CPaBHEHWIO C APYrMMU B 3aBUCUMMOCTW OT WCMO/Ib30BaHUA M34ennsa 1 Heo6XxoAMMOCTH cnaceHuns
n3genusa. Hanpumep:

- COXpaHUTb NeYvaTHbI y3es /11060 LeHOi;

- COXpPaHWUTb KOMMNOHEHT 13-3a ero BbICOKO CTOMMOCTU U/IN OTCYTCTBUA 3aMeHbI;

- COXPaHUTb U NnaTy, U KOMMOHEHTbI /15 NOBTOPHOMO UCMO/Ib30BaHUA UIN aHanmn3a.

Tpu nnn gaxke NATb PasNNyHbIX MUHCTPYMEHTOB MOTYyT NOTPe60BaTbCA B 3aBMCUMOCTUN OT pas/inyHbIX Tpe-
60BaHNii AN kaxx[oro cnyyas. Kaxaplii Tun KOMNOHEHTa MMeeT TEXHO10MMKN AopaboTKK, B TOV UM MHOM cTene-
HW noaxoasLme ans ero yaaneHus v 3atem sameHbl. OHWM MOTYT 6bITb pas3/IMyHbIMU.

8.6.6 3aBUCUMOCTb OT CTPYKTYpPbl y3/1a M TEXHONOMNIA Nanku

Tam rae y nnat MMeroTCs KOMMOHEHTbI MOBEPXHOCTHOrO MOHTaxXa Ha 06enx cTopoHax, ynpasneHve npo-
Leccom fopaboTku [O/MKHO NpeAoTBpaLaTh NoOBpeXaeHne coegnHeHni nam noTepo KOMMNOHEHTOB Ha obpart-
HO CTOPOHE NeyaTHOro y3a HenocpeACcTBEHHO HAMNPOTHB TOr0 MecTa, KOTOPOE ON/AB/IAT, & TAKKE CMEXHbIX
KOMMOHEHTOB. B HEKOTOPLIX CNyYasnx, PEKOMeHAyeTCA pacCMOTPETb UCMONb30BaHWE K1est Ha OfHOW CTOPOHe,
Jaxe ANA mMeToga OnnaBfieHUs nevyaTHoro ysna. HesaBmcvMMO OT TOro, kakoli MeTof W npucnocobneHve
MCNO/b3YI0T, BCE KOHTPONMPYEMble BapuaHTbl AO/MKHbI ObITb PacCMOTPEHbl A0 Havana paspaboTku. OHu
BK/1l0HAIOT B Ce69;

- AONOMHUTENbHOE BPEMS HAXOXAEHUS NPUMNOA BbILLE ero TOYKM NAaBNeHus n3-3a 4opaboTku, 1 He npe-
BbILLAET /I OHO MAKCUMyM, ONpeAeieHHbI N3roToBUTENeM KOMMOHEHTa WM NOCTaBLLMKOM NNaThl;

- MakcumasibHble TemnepaTypHO-BpeMeHHble KOMGUHaLMK, KOTOpbIM OyAyT noABepratbCa mMaTepuasibl
Kopnyca KoMnoHeHTa. OHU BK/IOYAIOT B CE65 OpUrMHasibHble TEXHOMOMN Naiiku, a Takxe Nto60ro pemMmoHTa nnu
[opaboTku.
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MpunoxeHne A
(cnpaBo4YHOE)

TecToBble pUCYHKM — OULEHKN TEXHONOTMYECKOro npolecca

A.1 O6uwune nonoxeHns

Cnepytoline TeCTOBble PUCYHKU GbI/I pa3paboTaHbl Kak CTaHAapThl, KOTOPble MOTYT 6GbITb UCMO/b30BaHbl A/IA0LEH-
KM CTaHAapPTHbIX MaTepuasnos naatbl C pas/IMYHbIMU CTaHAAPTHLIMU 3N1eMeHTamMu. doTtowabnoH IPC-A 49 cooTBeTCTBYET

Tpe6oBaHUAM 3TUX UCNbITaHuii. MMocagouHble MecTa MpeAcTaBasAlOT pa3paboTkM NOCafovyHOro MecTa Mo cTaHjapTy
IPC-SM-782.

O6pa3eu, ANA NCnbiTaHNA COAEPXNT NPOBOAHUKU, CKBO3HbIE MeTal/IN3NnPOBaHHbIE OTBEPCTUA N 3/1IEMEHTbI, CBA3aH-
Hble BeAUHYIO MOAKNOYEHHYIO Lenb. OAMH KOHel uenu ceBA3aH ¢ 061Wunm 3a3eMsieHneM, B TO Bpemsi KaK,qpyroi/i KOHely — C
nocafo4yHbIMM MecTaMu. 3aTeM OHWU CBsA3aHbl CO CKBO3HbIM MeTa//IN3MPoOBaHHbLIM OTBEPCTUEM, B KOTOPOE MOXET 6bITb

3anasiH NPOBOAHVK B LeNnax ncnbitaHns. Cxembl, Noka3aHHble Ha pucyHkax A.1 n A.2. cogepxaT pas/inyHble NepeyvyncreH-
Hble KOMMOHEHTbI.

5.600

Bce pa3mepbl NpuBefeHbl B AloiMax.
[ — ykasblBaeT AOCTyMNHble 06/1acTu.
— yKasblBaeT 8 MeCT A1 KOHTPOINPYEMbIX KOMMOHEHTOB

PucyHok A.1 — O6uee onncaHne npouecca arrectTaynm CTPYKTypbl KOHTAKTHbIX NA0LWAA0K U MeXCoefNuHEHN
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PuncyHok A.2 — N3o06paxeHune TectoBon nnatbl IPC-A-49 c NnMLEeBOW CTOPOHbI

A.2 Matepuan gns arrecrayuun

[pyroii o6pa3sel, 47151 UCNbITaAHWIA, NCNONb3YEMbIii 4151 KOHTPO/ISt 3/1EMEHTOB NeYaTHO’ NnaTbl, KOTOpble NpefHa3Ha-
YeHbl A4NA NeYaTHbIX Y3108, NCNO/Mb3YeMbIX 419 MOHTaXa YMN-KOMNOHeHTOB 6e3 BbIBOAOB. [laHHaA TecToBas nnarta npej-
cTaB/leHa Ha Kpyrjom LWwa6b/ioHe Mocafo04YHOro MecTa MNOBEPXHOCTHOro MoHTaxa (IPC-A-48). 3To MHorocnoiiHas
ABeHajuaTtucnoliHaa nnarta c 38 no3nUMAMKU ANS MOHTaxXa YMn-KOMNOHEHTOB 6e3 BbIBOAOB, KOTOPbIe NCNO/b3YIOTCA NPO-
rpaMMOi OLEHKN MOBEPXHOCTHOTO MOHTaxa AJ/19 OLeHKM MaTepuanoB neyaTHol nnatbl. TecT-nnaTbl, U3roTOB/IEHHbIE MO
3TUM WabnoHam, MOryT coAepxaTb BHYyTPEeHHWE MeTanimyeckme onopHble NOBEPXHOCTU UAN APYTrue NA0CKOCTU, KOTopble
perynupytoT KTP neuaTtHoro y3na.

Hwuxe npuBefeHbl HEKOTOPbIE MPUMepPbl MaTepmnanos, KOTOPble MOryT 6biTb MCNOMB30BaHbl B Ka4ecTBe HecyLllen
KOHCTPYKUUN:

a) HeopraHuuyeckme matepuasnbl (OKCUANPOBAHHbIN aftoMUHNIA);

b) MaTtepuansl MHBap, Mmatepuanbl ¢ apthopoBbIM NOKPLITUEM;

C) neyaTHble NNaTbl, COEAUHEHHbIE C HECYL el KOHCTPYKUNER ¢ HU3knum KTP (MeTannnyeckne nam Hemetannmyec-
Kue);

d

e

31aCTUYHbIE MHOTOC/IOMHbIE KOHCTPYKLUN.
nnatbl C MeTa/I/INHECKUM CepaAeyHHUKOM.

A.3 TecTOBble PUCYHKMN A1 KOHTPO/IA BO BpeMs npouecca

[Nsa KOHTPONA BbINO/IHEHUA Tpe6GoBaHWn BO BpemMs NpoLecca PeKoOMeHAyeTCcs BK/I0YEeHNEe TECTOBbIX PUCYHKOB B
naHesib C neyaTHbIM y3/10M. OHN MPOEKTUPYIOTCSA Ha MOHTaXHbIX NOMAX U ob6ecneunBaloT crneunasnbHble CUMBO/bI A1
aBTOMaTUYECKOro ONTUYECKOro 1 BU3Yas/lbHOrO KOHTPOSA.

Mocago4Hble MecTa yka3aHbl B 40KyMeHTaLmu, pa3paboTaHHOM 4na obecneyeHnst YHeTKOro NnpeAcTaB/IeHNs Xapak-
TEPUCTUK Nalikn TakuM CNoco60oM, YTO KOHUTypaLus KOHTaKTHOW N1OWaaKu ABNAETCA BUAMMOWN, U MOXET 6bITb NoNyyeHa
oLeHKa NasHoOro coenHeHns. TOT Xe caMblili PUCYHOK MCMO/b3YIOT AN NPOBEPKM HAHECEHUA Nas/IbHON NacTbl Nnepej nai-
KO onnaBneHnem.

M3K61191-2 npeacTaBnseT OCHOBHbIE BapuaHTbl A5 YA0BETBOPEHUSA Tpe6oBaHMiA Nnaku, KOTopble HE06X04UMbI
ONA PasINYHbIX KOMNOHEHTOB NOBEPXHOCTHOIO MOHTaXa. PEKOMeHAyeTCA pacnofioXnTb Ha nepudepun naHenm obpastibl
nocaAoYHbIX MeCT, UTO6bl 06ecneynTb YeTKy0 BUANMOCTb COeMHEHMI NpMUNoem, NokasaHHbIX Ha 3TUX o6pasuax.
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A.4 VcnblTaHve HanpshxeHui

NcnbiTaHne HanpsXeHnsa 06bIYHO 3aKN0YaeTCA B TEPMOLMKINPOBAHUN MeX Ay Pas3INYyHbIMU KpaitHUMK YC/I0BUAMUN
NOBEPXHOCTHO-CMOHTUPOBAHHOIO NevaTHOro y3sa. TepMouMKInpoBaHue nevyaTHoro ysna uamn obpasua Ana UCnbITaHUA
MOXET 6bITb Pa3/INYHbIM NEPUOANYECKUM BO3geicTBMemM. CM. Tabnuyy 13.

TecT TepMUYECKMX NocnegoBaTebHbIX LMknos oT 400 go 1000 uukioB 6bi1 onpeaesneH AN1a HEKOTOPbIX NeYaTHbIX
y3n0B. B aTux npumepax Bpems nepexoja oT BbICOKOV TemnepaTypbl K HU3KOV TemnepaType paBHo 30 MuH. B o6paTtHOM
HanpaB/IEHNN OHO Takxe paBHO 30 MUH.

Bo BpemMsa HauyasibHOW hasbl LUKINYECKUX NPOLECCOB M3MEPSAIOT CONPOTUB/IEHNE Y NOCeA0BaTe/IbHO COeAUHEH-
HbIX CKBO3HbIX MeTa/l/IN3MPOBaHHbIX OTBEPCTUI 1 NasiHbIX COeAUHEHNIA. 3aTeM OTCMeXUBalOT yBeIMYEHe CONPOTMBIe-
HUA BO BpeEMS TEPMOLUKINPOBaHUA. YBennuyeHue conpoTtussieHns Ha 30 MOM B 6G0O/MbWINHCTBE CllyvyaeB O3Ha4vaeT
HencnpaBHOCTb W/IM CKBO3HOTO MeTa/l/In3MPOBAHHOrO OTBEPCTUS, UM MAsHOTO COEANHEHNS.
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Mpunoxexnune A
(cnpaBoyHOE)

CBefleHVs1 0 COOTBETCTBUMU CChIZTIOYHbIX MEXAYHAaPO4HbIX CTaHA4ApPTOB

Tab6nwnya OA1

O603Ha4veHVe CCbT0YHOTO
MeXayHapoHOro ctTaHaapTa

M3K 60097

M3K 60194

M3K 61188-1-1

M3K 61191-1

M3K 61191-2

M3K 61192-1

M3K 61192-2

M3K 61760-1

M3K 62326 (Bce 4ac-

™)

HauMoHanbHbIM cTaHgapTam Poccuiickoii ®epepauun

CreneHb O603HaYeHVe N HaMeHOBaHMe COOTBETCTBYHOLLErO HaUMOHa/TbHOTO
COOTBETCTBUSA cTaHgapTa
- *
Hor FOCT P M3K 61191-1—2010 «MeyaTHble y3nbl. YacTb 1. Mo-

BerHOCTHbIVI MOHTaX U CBA3aHHbIE C HUM TEXHOJIOTUN. OGLLWIE Tex-
HU4Yeckne TpebGoBaHUA»

T FOCT P M3K 61191-2—2010 «leyaTHble y3nbl. YacTb 2. lMo-
BEPXHOCTHbIi MOHTaX.TEXHUYECKNE YCOBUSA»

T FOCT P M3K 61192-1— 2010 «[MeyaTHble y3nbl. Tpe6oBaHusA K
kayecTBy. YacTb 1. O6uwme TexHnyeckme TpeboBaHUNsA»

T FOCT P M3K 61192-2—2010 «[leyaTHble y3nbl. TpeboBaHUSA K
KayecTBYy. HacTb 2. MOBEPXHOCTHbIA MOHTaX»

*

* COOTBETCTBYIOLMI HALMOHANbHBIA CTaHAapT OTCYTCTBYeT. [lo ero yTBepxXaeHWs peKoMeHAyeTcs UCMoNb30BaTb
nepeBoj, Ha PYCCKuii A3bIK 4AHHOTO MeXAyHapoA4HOro cTaHaapTta. MepeBos 4aHHOTO MeXAyHapoA4HOro cTaHaapTa Ha-
xoauTcs B ®efiepasibHOM MHAOPMALMOHHOM (POHAE TEXHUUYECKUX PernaMeHTOB M CTaHAapToB.

MpumevaHne —B HaCTOﬂLLleI‘/I Taﬁnmue MCMoNb30BaHO creaytoliee yC/I0BHOe 0603HavyeHne cTeneHu cooT-

BETCTBUA CTaH[apTOB!

- FOT — ngeHTUYHbIE CTaH4apThI.
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