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Mpeaucnosue
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27 nekabpsa 2002 r. Ne 184-d3 «O TexHU4eckom perynuposaHuny, a npasuna npuMeHeHusl HauuoHarnbHbIX CTaH-
paptoB Poccuiickon ®eaepauun — FOCT P 1.0—2004 «CtaHaapTusauus B Poccuiickoin Pegepaumm. OCHOBHblE
MONOXEHUs»

CBepgeHus o ctaHaapTe
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2 BHECEH TexHu4yeckum komuteToM rno ctaHgaptusauumn TK 420 «ba3oBble HecyLmne KOHCTPYKLUK, neYar-
Hble NnaTbl, cbopka U MOHTaX ANEKTPOHHBLIX Moaynei», nogkoMmuteToM MNK-3 « TexHonorna c6opku u MoHTaxa
pPaano3NeKTPOHHBIX MOAYNen»

3 YTBEPXXEH 1 BBEAEH B AEUCTBMUE Mpukasom defepanbHOro areHTCTsa no TeXHUYeckoMy perynu-
poBaHuio  meTponorum ot 23 aekabpst 2010 r. Ne 1090-ct

4 HacToawui ctangapT naeHTudeH mexxayHapoaHoMy ctaHgapty MK 61192-5:2007 «TpeboBaHus Kk ka-
4ecTBY U3roTOBSMEHUS NeYvaTHbIX y3noB. YacTb 5. [lopaboTka, mogudukaums n pemoHT». (IEC 61192-5:2007
«Workmanship requirements for soldered electronic assemblies — Part 5: Rework, modification and repair of
soldered electronic assemblies)». HaumeHoBaHWe cTraHgapTa U3SMeHEeHO OTHOCUTENBLHO HAaMMEHOBaHWS YKasaHHO-
ro MexayHapogHoro cTaHaapTa Ans npusederus B cootseTcteune ¢ FOCT P 1.5 — 2004 (nyHkT 3.5).

HacTtoawuii ctaHgapT, ssnaowmiics ogHon ns yacten ctaHgapta FOCT P MOK 61192 noa obLwum Hassa-
HVeM «[lMeyaTHble y3nbl. TpeboBaHus K Ka4ecTBY», pEKOMeHAYEeTCA NPUMEHATL COBMECTHO C OCTallbHbIMU Nepe-
YACNEHHBIMM HWXKE YacTsAMU:

YacTb 1 O6Lume TexHudeckue TpeboBaHus.

YacTb 2 MNoBepXHOCTHBIA MOHTaX.

YacTb 3 MoHTa B CKBO3HbIE OTBEPCTUSA.

YacTtb 4 MOHTa) KOHTaKTOB.

B cnpasoyHOM npunoxeHun A HacToswwero ctTaHaapTa NnpuBeAeHbl CBeAEHNUS O COOTBETCTBUM CChUTOYHbIX
MeXayHapoaHbIX CTaH4apTOB HaUMoHanbHbIM cTaHgapTam Poccuiickol ®defepauuu, KoTopble pekoMeHayeTcs
UCMONb30BaTh BMECTO CChITOUHbIX MEXAYHapoaHbIX CTaHAapToB

5 BBEAEH BMEPBbIE

UHpopmauus 06 UsMeHeHUsIX K HacmosujeMy cmanOapmy nybukyemcs 8 exxe200Ho usdasaeMOM UH-
¢hopmayuoHHOM yKkazamerne «HayuoHarnbHbie cmaHdapmbly, @ MeKcm U3MEeHeHUU U rornpasok — 8 eXXeMeCSYHO
usdasaeMbix UHOpMaUUOHHBIX yKazamensx «HayuoHarbHble cmaH8apmei». B criyyae nepecmompa (3amMeHbl)
unu ommeHbl Hacmosiuje2o cmaHdapma coomsemcemayroujee ysedomeHue 6ydem ornybIIuKO8aHo 8 exeme-
CA4YHO U3dasaeMoM UHhOpMayUOHHOM ykasamersie «HayuoHansHsle cmaHdapmei». Coomeemcemeyroujas UH-
gopmauus, ysedomMiieHUE U meKcmbl pa3Mewaromes maikke 8 UHghopmayUoHHOU cucmeme obue20 rosb3o8a-
HUS1 — Ha oghuyuansHom catime @edepalibH020 azeHmemesa rno MexHU4eCcKoMy peaynuposaHuro U Memposioauu
8 cemu iIHmepHem
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKOMNW SGEREPALUMN

MNEYATHBIE Y3Ibl.
TPEBOBAHUA K KAYECTBY

YacTtb 5
Hopa6oTka, MogudukaLua u peMoHT

Soldered electronic assemblies. Workmanship requirements.
Part 5: Rework, modification and repair

Hata BBeaeHna — 2011—07—01

1 O6nacTb NnpMMeHeHUs

B HacTosiwen yactn ctangapTta FTOCT P M3K 61192 npveeaeHsl nHgopmauus n TpeboBaHus, KoTopble
NpYMEHSIITCA K NpoLieaypam Mogudpukaumm, 4opaboTki 1 peMoHTa nevaTHbIX y3noB. OHa pacnpocTpaHsaeTcs Ha
KOHKpeTHbIe MpoLecchl, UCMoNb3yeMble 4151 U3rOTOBMEHWS NEYaTHLIX Y3NOB, B KOTOPbIX KOMMOHEHTLI MOHTUPYHOT-
CS Ha nevaTHble NnaThl U K COOTBETCTBYIOLLMM AeTansM nonyveHHbIX usgenuii. Hactoawmii ctaHaapT pacnpoct-
paHsieTCs Takke Ha onepaLun, KOTOpPbIE SABSIOTCA YacTbio NpoLiecca MOHTaXxa Usgenuii KoOMGUHUPOBaHHBLIMK
TEXHOMOTMSAMU.

HacTosiwasi yacts ctangapta FOCT P MOK 61192 cogepxvT Takke pykoBOACTBO N0 BONPOCaM NpoekTupo-
BaHW4, A5 KOTOPbIX CYLLLEeCTBEHHOW YacTkio siBnsieTcsl AopaboTka.

MpumeyaHune—TunoBble onepaumm AopaboTkm B Npouecce  M3roTOBNEHUsI €  NPUMEHEHWEM
TEXHOMNOMM NOBEPXHOCTHOrO MOHTa)ka, Ha KOTOpble pacnpocTpaHAeTCca HacToAwas Yactb CtaHAapTa, NOoKa3aHbl Ha
pucyHke 1.

WU3pgaHune opnumnanbHoe
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| Mocne noaroToBKM KOMMOHEHTOB I

| Mocne HaHeceHMs NasinbHOW NacTbI | | Mocne HaHeCceHUs Knes |
] ¥
| Mocne ycTaHOBKU KOMMOHEHTOB | | Mocne ycTaHOBKM KOMMOHEHTOB |
Y
l Mocne oTBepXaeHUs knen |
Mepen naiikon
Mocne naiku
| nocne naiicn onnasnermem | | Mocne naii norpyxenvem |
4 ]
Mocne ycTaHoBKW U Naiku
OTAENbHOro KOMMNOHEHTa
Y : ]
| Mocne ouncTkn | | Mocrie BU3yanbHOIo ocMoTpa I
| Mocne BM3yanLHOro KOHTpoONsA | | Mocne BM3yanbHOMO KOHTPONs J
Mocne koHTpoNs B Npouecce Mocne dyHKUMOHanNbHOro
M3rOTOBIEHNSI TeCTUPOBaHUA
]
Mocne ¢yHKLMoHanbLHOro
TECTUPOBaHUSI

Mocne okoHYaTENbNbHON o-mcn(ﬂ

PucyHok 1 — Tunoeole onepauuv mogudmkaumm, 2opaboTkm U pemoHTa
B npouecce U3roToBnNeHus

2 HopmaTuBHbIE CChINIKU

Cneaytowme ctaHAapThl ABNAOTCA BaXKHLIMU ANA NPUMEHEHUS HacToAWwero ctaHaapTa. Ans gatmposan-
HbIX CTaHAAPTOB UCNONb3YyEeTCs TONbKO YkasaHHoe usgaHue. Ana HeaaTMpoBaHHbIX CTaHAAPTOB UCNONb3YyeTCA
nocneaHsaa ux pegakuus (Bkroyas Nobble nonpasku).

MO3K 60194 MeyvaTHble nnatsl. MNpoekTupoBaHue, nsrotosneHne u cbopka. TepMmuHbl U onpeaeneHns
(IEC 60194, Printed board design, manufacture and assembly. Terms and definitions)

M3K 61190-1-1 MaTepuanbl 4ns MOHTaXa B 31eKTPOHHLIX Modynax. YacTe1-1. TpeboBaHWA Kk NasnbHbIM
dnocam Ans BeICOKOKa4YeCTBEHHbIX coeguHeHWI B aneKTpoHHbIX cbopkax (IEC 61190-1-1, Attachment materials
for electronic assembly. Part 1-1: Requirements for soldering fluxes for high-quality interconnections in electronic
assembly)

M3K 61190-1-2 Matepuanbl Anst MOHTaXKa B 3/1eKTPOHHbIX Moaynsx. Yacte1-2. TpebosaHUA K NpUNorHbIM
nactam ans BblCOKOKaYeCTBEHHbIX CoeAMHEHU B anekTpoHHoM cbopke (IEC 61190-1-2, Aftachment materials for
electronic assembly. — Part 1-2: Requirements for soldering pastes for high-quality interconnections in electronic
assembly)

M3K 61190-1-3 MaTepuanbl Ans MOHTaXa B 3NeKTPOHHbIX Moaynsx. Hactb1-3. TpebosaHua k npunoam
3NEKTPOHHOro Knacca v TeepabiM Npunosim ¢ nocom u 6e3 cpritoca Ans npUMeHeHUs B Nanke NneYaTHbIX y3noB
(IEC 61190-1-3, Attachment materials for electronic assembly. — Part 1-3: Requirements for soldered electronic
grade alloys and fluxed and non-fluxed solid solders for electronic soldering applications)

2
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M3K 61191-1 — 2010 MNeyvaTHble y3nbl. YacTb 1. [0BEPXHOCTHBIA MOHTaX U CBA3AHHbIE C HUM TEXHOMOMMN.
Obwue TexHudeckue 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 MeyvaTHble yanbl. YacTb 2. MoBepXHOCTHbINA MOHTaX. TexHudeckue TpebosaHus (IEC 61191-2,
Printed board assemblies. — Part 2: Sectional specification — Requirements for surface mount soldered assemblies)

M3K 61191-3 MeyvaTHble yanbl. YacTb 3. MoHTax B CKBO3Hble OTBepCTUs. TexHuuyeckme TpeboBaHus
(IEC 61191-3, Printed board assemblies. — Part 3: Sectional specification — Requirements for through-hole
mount soldered assemblies)

M3K 61191-4 MeyvaTHble y3nbl. YacTb 4. MoHTaxk kKoHTakToB. TexHudeckue TpebosaHus (IEC 61191-4, Printed
board assemblies. — Part 3: Sectional specification — Requirements for terminal soldered assemblies)

M3K 61192-1 MeyvaTtHble y3nbl. TpeboBaHus Kk kadectBy. YacTb 1. Obwue TexHudeckme TpeboBaHMs
(IEC 61192-1, Workmanship requirements for soldered electronic assemblies. — Part 1:General)

M3K 61192-2 MeyvaTHble yanel. TpeboBaHWs k kavecTBy. HacTb 2. MoBepXHOCTHbLIA MoHTax (IEC 61192-2,
Workmanship requirements for soldered electronic assemblies. — Part 2: Surface-mount assemblies)

MOK 61192-3 MNeyvaTHble yanbl. TpeboBaHus Kk kadectBy. YacTb 3. MoOHTaX B CKBO3Hble OTBEPCTUS
(IEC 61192-3, Workmanship requirements for soldered electronic assemblies. — Part 3: Through-hole mounts
assemblies)

MO3K 61192-4 MeyvatHble y3nbl. TpeboBaHusa K kavecTBy. YacTb 4. MoHTax koHTakToB (IEC 61192-4,
Workmanship requirements for soldered electronic assemblies. — Part 4: Terminal assemblies)

MO3K 61193-1 Cuctembl oueHkM kadecTBa. YacTb 1. Peructpauumsa n aHanus gedekToB neyaTHbIX y3roB
(IEC 61193-1, Quality assessment systems — Part 1: Registration and analysis of defects on printed board
assemblies)

M3K 61249 (Bce yacTn) MaTepuansl 4nsi ie4YaTHbIX MNaT v gpyrux coeamHstolmnx ctpyktyp (IEC 61249 (all
parts), Materials for printed boards and other interconnecting structures).

3 TepMuHbI, onpeaeneHuns, 0603Ha4YeHNA U COKpaLeHus

3.1 TepMuHbI M onpeaeneHus

Ons uener HacTosLero cTaHgapTa NpUMeHsoTcd onpegeneHns ctaHgapta MOK 60194, HekoTopble U3 HUX
(NoMeYeHHble 3Be3A04KON) MOBTOPHO NpuBeaAeHsl Anst yaobetea. Kpome Toro, nprMeHeHsl cneaytoLue TepMuHbl
C COOTBETCTBYHOLLMMU ONpeaeneHUsIMU.

3.1.1 BcTpoeHHbIN koMNoHeHT (embedded component): 3neKTPOHHbIA KOMMOHEHT, KOTOPLIA ABNSAETCA
HEeOTbeMIEMON YacTbo NevaTHON MNaTkl, HAaNPUMep BCTPOEHHbIE PE3UCTOPbI, EMKOCTHLIE CIOW, MeYaTHbIe KaTyLL-
KN UHAYKTUBHOCTW.

3.1.2 po6aBneHHbIN KOMNOoHeHT (added component): ONeKTPOHHLIR KOMMOHEHT, KOTOPLIA MOHTUPYETCS Ha
nevaTHyto NnaTy ¢ MOMOLLLI0 NakKW UKW APYrMMU MeTo4aMU KpenseHusl.

3.1.3 popabotka* (rework): MNMpouecc AopaboTKM U3nenuii, He OTBEYAILLUX TEXHUYECKUM TpeboBaHUsIM,
nyTem UCrosb30BaHUst 06bIYHBIX U anbTepHaTUBHLIX NPOoLEeccoB 06paboTKK, KOTOPbIE FrapaHTUPYHOT COOTBET-
CTBUe n3genus TpeboBaHWSM YepTexa UM TEXHUYECKUX YCNOBUIA.

3.1.4 konuu oTkNoHeHui (anomaly chart): Konvs cbopouHoro YepTexa (Mnn peanbHOro nevaTHoro ysna),
KoTopasi UCMonb3yeTcs Ans 3anucy ycTaHOBNEHHbIX AedeKTOB UM UHAMKATOPOB fpoLiecca, NPUMeHsieMbIX AN
aHanusa coBepLUeHCTBa npoLecca.

3.1.5 mogepHusauuna* (modification): MepecmoTp hyHKLMOHANBHON BO3IMOXHOCTY M34enusl, 4Tobbl COOT-
BETCTBOBATb HOBbLIM KPUTEPUSIM NMPUEMKN.

3.1.6 peMoHT* (repair): [eicTeure, HanpaBneHHoe Ha BOCCTaHOBMNEHNEe hyHKLMOHaNbLHOM cnocobHoCTU ae-
PEKTHBIX U30ENWIA TaKUM 0BPa3oM, UTO YCTpaHSAETCs HECOOTBETCTBME N3AENWS ASACTBYIOLLIMM YepTexXamm U TeX-
HUYECKUM YCITOBUSIM.

3.2 CokpalyeHus

HuxenepeuncneHHble cokpalleHus B BUae abbpesnaTtyp aBnstoTes obeynoTpebutensHeIMY NpUMeHu-
TenbHO K nevaTHbIM yanam. HekoTopble abbpeBunaTypbl BKIOYEHbI TONBKO AN MHopMaLmMK.

-ASIC — 3akasHas MHTerpanbHasi cxema;

-BGA — KOMMOHEHT MOBEPXHOCTHOIO MOHTaXa, B KOTOPOM LUAPUKOBLIE BbIBOALI CHOPMUPOBAHEI B y3-
nax KoopauHaTHOW ceTku CHU3Y Kopryca;

- CBGA — kepamudeckuid kopriyc BGA;
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-CCGA — kepamuyeckuii koprnyc ¢ MaTpuLel CTONIBUKOBLIX BbIBOAOB;

-CLCC — kBagpaTHbIil kepaMUYeCKUIA KOPNYC MUKPOCXEMbI C MeTannn4eckuMm KOHTaKTHbIMU nroLLaa-
Kamu;

- CLLCC — kepamMm1yeckunii BbIBOQHOW KpucTannogepxaTens;

-LCCC — 06e3BblBOOHON KEPAaMUYECKUIA KpUcTannogepxarens;

-LED — cBeToavon;

- MELF — KOMMOHEHT MOBEPXHOCTHOIrO MOHTaXa C TOPLEBLIMWA METaINSIMYECKAMU KOHTaKTaMn LMnnHAapK-
yeckon hopmel;

-PLCC — nnactmaccoBblli KBaapaTHbIN KOpMyc (KpUcTannoaepxarens) ANs NMOBEPXHOCTHOrO MOHTaXa

C KOHTaKTaMW No BCEM €ro CTOPOHaM;
-PTEF — TednoH;

-QFP — nnactmaccoBbI KBagpaTHbIl MIOCKNIA KOPyC;
-RMA  — kaHudonb cpegHen akTUBHOCTY;

-SMD — ycTpOICTBO NOBEPXHOCTHOTO MOHTaXa;

-8S0 — manorabapuTHbI KOpMyc;

-SOD — gwog B manorabaputHoM Koprnyce Tuna SO;
-SOIC — WNC B kopnyce Tnna SO;

-SOT — TpaHaucTop B kopnyce SO;

-TSOP — ToHKMIA ManorabapuTHbIA koprnyc;

-nc — WHTerpanbHas cxema.

4 NepeyeHb onepaunin 4opaboTKn

4.1 Onepauuu nepen nankomn

JaHHas gopaboTka BKNoYaeT crnegytoLye onepauuu:

a) NoAroTOBKY KOMMOHEHTA;

b) HaHeceHWe Npunos (NacTa, TabneTky Us NPUNOS, NMy>XeHWE);
C) HaHeceHue knes;

d) ycTaHOBKY KOMMOHEHTa;

e) oTBepXXaeHue Knes.

MpumeuyaHune— B KOHTEKCTe JA@HHOIO CTaHAAPTa CIOBO «KOMMOHEHT» BKOYaeT Bce Aobasnsemble KoMno-
HEHTBI, MeyaTHbIe Nnathl 1 No6Gble KOMMOHEHTbI, KOTOPbIE U3rOTABNWBAIOTCA Kak YacTb NEYaTHON NNaTbl.

4.2 Onepauuu nocne namku

Onepauuu gopaboTku nocrne narku, He 06A3aTeNbHO OCYLUECTBSIEMbIE B 3a4aHHOM NOPSAKE, BKIKOYAIOT:

a) NoAroToBWTENbHbIE onepaLymn neped AopaboTKoN UNM PEMOHTOM, Hanpumep yaaneHue KoHhOPMHOro
MOKpbITUS, NpeaBapuTesbHbIN Harpes, cyllka, o4McTKa, yaaneHue coceHUX KOMMOHEHTOB 1 AgeTanew ans 0b-
ner4yeHus goctyna;

b) noBTOPHOE BbIPaBHWBAHWE KOMMOHEHTA;

C) yAaneHue KOMNOHeHTa;

d) pobasnexue dntoca unv NpUNos B coeguHeHue;

e) yaanexue n3bbiTka Npunos 3 coeguHeHns;

f) yaaneHue n3bbiTka Npunost UK Knest ¢ nevaTHoi Nnatbl neped NoBTOPHLIM MOHTaXKOM KOMMOHEHTa;

g) MOHT&)X KOMMOHEHTa-3aMeHWTENS;

h) ouncTky nocne gopaboTku (ecnu TpebyeTcs);

i) BU3yarnbHbIA OCMOTP, KOHTPOMb PA3MEPOB, KOHTPOb MeXaHUYECKIUX U TEMMOBLIX XapakTepucTuk, Mposep-
Ka 3MeKTpUYECKMX XapaKTepucTnK 4opaboTaHHbIX N3aennid.

4.3 OcHoBHble NpeABapuUTenbHble YCNOBUSA ANsl yOOBNEeTBOPUTENbLHOW U HageXHoW aopaboTku

ObsizaTenbHble NpeasapuTerbHbIE YCIOBUS AN YAOBNETBOPUTENIbHOW U HaAeXHOW AopaboTKM BKNOYa0T
cnegyoulee:

4
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a) cneLyanbHoe NPOeKTMPOBaHWeE TOMONOr K, MO3BONSIOLLEN MPUMEHSITb HYXXHBIA MHCTPYMEHTapWiA ANS KaX-
[A0r0 KOMMOHEHTa;

b) noaTeepxaeHne TMNa NpuUNos, UCNonbL3yemMoro A4ns coeanHeHUH, BbIGop COOTBETCTBYOLLIEro MaTepuana
npoLiecca (onoso/cBuHeL, 6e3 o1oBa, Apyriue) u maTepuana-sameHuTens;

C) Hanuuve Hanbonee yaobHOro MHCTpyMeHTa M 06opyaoBaHKsA A5 BINONHEHWS 3a4aHnsa ¢ aHTUcTaTnyec-
KOW 3aLUNTON;

d) goctaTtouHas ksanudurkaLms onepaTopa v KOHTponepa ANs NPUHATUS NPaBUSIbHOTO PeLLeHUsl O TOM,
TpebyeTcs N1 NnpoBoAnTL 4opaboTKy 1 He HaHeceT N oHa Bonblue Bpeda, YeM Nofb3bl;

e) ncknoyeHne npoLeccoB 4opaboTku, KOTOPLIE MOrYT CO3AaTb ONacHOCTbL CHUXKEHWUS HAAEXHOCTH, He 06-
HapyX1MBaemyto 40 OTNPaBKK 3aKkasvuKy, HanprMep YpesMepHbIi TepMUYeCKiA yaap, yBenvieHue nHTepmeTarn-
TINYECKOro €105l Ha MOBEPXHOCTY pasaena Mexay Meabto 1 Npunoem;

f) Hapnexaluuii npodheccuoHanbHbLIN ypoBeHs onepaTtopa, 0cobeHHo B onepauumsix 4opaboTkvi U peMoHTa;

g) ycnosus obecneyeHns kKadyecTsa nevaTHbIX NnaT, KOMAOHEHTOB U MaTepuarnos;

h) cnpoekTypoBaHHbIe € y4eTOM 3proHoMUYeckx TpeboBaHWi paboune MecTa Ans nposeaeHUs 4opaboTku
W PEMOHTa;

i) ynpaBneHvne Nnpon3BOACTBEHHbLIMU YCIIOBUSIMU NPW NpoBegeHUn 4opaboTku;

j) acbdbekTnBHOE 0BYHEHWe 1 MpoBepKa (aTTecTauus);

k) AokyMeHTMpOBaHHbIe MpoLieaypbl 40paboTKM 1 peMOoHTa;

[) koHTponb 3a obecneyeHrem 6e30NacHOCTY U 3arpsisHEHEM OKpY>KatoLLeli cpefpbl.

LLnpoknin AnanasoH NCNoMb3yeMblX KOHTAKTOB 1 KOH(pUrypaL Wil BbIBOAOB KOMMOHEHTOB W UX pasnuyve B
CTOMKOCTW K TEMMOBbLIM Harpyskam npegnosiaratoT OTCYTCTBUE YHUpULMPOBaHHOTO 06opyaoBaHusa AopaboTku.

5 NopaboTka nocrne namku

5.1 O6wWwume nonoxeHus

Bo Bcex cny4vasix pekomeHayeTcs yAoCTOBEPUTLES B TOM, UTO COOTBETCTBYIOLLEE KoppekTupyloLee Aen-
CTBUE YCTpaHsieT NpUYdMHbl HecooTBeTCTBUSA. [ansHeiwee pykosoacTso uanoxeHo s FOCT P M3K61192-1 u
FOCTP M3K61192-2.

5.2 NpoBegeHne gopaboTKn HaHeCeHHOMW NasinbHOM NacTbl M HENPOBOASALLEIO TOK KIes

5.2.1 O6wue nonoxeHus

HopaboTky HaHeceHWs NacTbl U KNest pekoMeHayeTca NPOoBOANTL B COOTBETCTBUN ¢ 5.2.2 1 5.2.5. [lanbHeii-
Wwee pykoBoacTeo nanoxeHo B FTOCT P MOK 61192-2.

5.2.2 NoBceMecTHOE cMelleHUe MNU cMa3biBaHUe OTNOXEeHU

PekomeHayeTca TLLaTENbHO OYUCTUTE NEYaTHYO NaTy OT Bcel nacTbl Unu knes. MNMevaTtHyto nnaTy gonyc-
KaeTcs ucnonb3oBaTk NOBTOPHO. MNacTy v knel, yaaneHHsle ¢ nnatbl, pekoMeHayeTcsl 0TOpakoBbIBaATh.

5.2.2.1 HecmoHTMpOBaHHasA ne4yaTHas nnara

HecMOHTMpOBaHHY NevaTHyIo NnaTy pekoMeHayeTcs oUMLaTh B OHUCTUTENbHON MaLLVWHE KakK MOXHO CKO-
pee. [Ins o4UMCTKN NeyaTHOW NnaThl pekoMeHAYyeTC UCMOMb30BaTh TOMbLKO COOTBETCTBYIOLLME YACTSALLME KUAKO-
cTu.

5.2.2.2 CMoHTMpOBaHHas nevyaTHad nnarta

Mepen nobor OUUCTKON AOIMKHO BbITE MOMYHEHO paspeLleHre OT pyKOBOAUTENS NpoLecca, 0TBETCTBEHHOMO
32 pasbeanHeHNe KOMNOHEHTOB 1 3NEKTPOHHOIO MOAYNS, Nepes TeEM Kak 3MeKTPOHHBIR Moaynb 6GyAeT ouuLLeH B
ouncTUTENbHOW MaLlLnHe. OBLIYHO NONyYalT paspeLlleHne Ha ToKanu3oBaHHY O4YMNCTKY, OQHaKo O4YUCTKY YKOM-
NeKTOBaHHOMO 3/1IEKTPOHHOTO MOAY NS PEKOMEHAYETCS BbIMOHATL Cpasy nocre onnaeneHust, 4tTobsl yaanutb
noboli ocTaTok YUCTALWero cpeactsa. [pyras ouMcTka He paspellaeTcs, MOCKOMbKY ovMLiatoLLmMe XUAKOCTH
CNoCcoBHbI MPOHUKATL B KOMMOHEHT, Kak U B ApYrie anemMeHTbl, NPUBOAS K KOPPO3UKW, KOTOPast MOXET 3HaYUTENbHO
BMWATL Ha 3KCMITyaTaLUOHHbIE XapaKTePUCTUKA KOMMOHEHTa.

5.2.3 llokanbHoe cMeLleHUe UnM cMasbiBaHUe MaTepuana

Ecnu gedhekt HaxoauTCA B OAHOM UMW HECKOMBKUX MecTax, a Tpebyemoe KonuyecTBo MaTepuana u ero
HaHeceHne npucnocobneHbl K yaobHoMy ynpasneHunio pydHbIMU MeTo4aMu, TO NTOKaNLHO pacnofoXeHHbIA Un
HaHeCeHHbI MaTepran MOXHO yaansiTe U 3aMelliaTh C MOMOLLLHO LUNpULa UK ApyrumMu cpegcTeamMu 4o3npoBa-
HWUs1 eQUHNYHOTO HaHeceHUs1. B 0TCyTCTBME Takon BO3MOXHOCTM PEKOMeHAyeTCsl BhIMONHSATL pekoMeHaaunm, ns-
NoXeHHble B 5.2.2.
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5.2.4 NMoBcemecTHOE HenNpaBUNbHOE KONUYECTBO NAcThbl UIU Knes

Onepauun aopaboTku pekomeHAyeTCst NPOBOAUTL B COOTBETCTBUM € 5.2.2.

5.2.5 llokanbHoe HenpaBUINbHOE KONMUYeCTBO NacTbl UNU Kines

Onepauun gopaboTkn pekomeHayeTCsl NPOBOAUTL B COOTBETCTBUM € 5.2.3.

5.3 Onepauuu oopaboTkn ycTaHOBNEHHbLIX KOMMOHEHTOB

5.3.1 MNoBcemecTHOE cMelLleHUEe KOMMOHEHTOB

PekomeHayeTcsa yaanuTb ¢ NevaTHo NnaThl BCe yCTaHOBNEHHbIE (Ha AaHHOK onepaLumn) KOMMOHEHTbI, 1
BCE 3NEeMEHTbI TLaTeNIbHO OUMCTUTL. PekoMeHayeTcs BHUMaTENbHO OLEHUTL YPOBEHb BNaXHOCTU AeTanei. MNe-
YyaTHyto nnaTy AonyckaeTcs MOBTOPHO UCMONb30BaTb, €CNN YAOBNETBOPSIOTCA TPeboBaHUS K e YNCTOTE, HO BCIO
yaaneHHyto ¢ nnaTtbl NacTy U Bech Knei pekomeHayeTca 6pakosaTh B 0TxoAbl. ECnu ycTaHaBnMBaemble KOMMo-
HeHTbI NPUXOANTCA NPUMEHSITL MOBTOPHO (HE peKOMeHAyeTCA), HanpUMep 3anacHble AgeTanu Ansa onepauuin Aopa-
GOTKK, TO UX peKOMeHAyeTCsl MPOBEPSITL Ha MexaHudeckoe nospexaeHue (100 %) u NOBTOPHO TECTUPOBAaTb 3NEKT-
pudeckue xapakrtepuctuku (100 %).

5.3.2 JlokanbHoe cMeLleHne KOMNOHEHTOB

Bpems cpasy nocne ycTaHOBKM ABNSAETCS HaUNyyLWUM ANA UCMpaBieHnsi 3Ha4YMTeNbHOro cMmelleHus. Bo
BpEeMs OMaBfeHUs KOMMNOHEHTOB MOBEPXHOCTHOMO MOHTAXa, Kak NPaBuo, MPOUCXOAUT AONOSHUTENbHOE Bbl-
paBHUBaHWe, 0B6yCrnoBneHHoe cunamu NOBEPXHOCTHOrO HAaTSHXKEHUS, KOrAa NpUnov nepexoauT B pacnnasneHHoe
cocTosiHue. [laHHoe siBneHue Hanbonee acpekTBHO AN He6oNbLWMX KOMMOHEHTOB U kKopnycoB Tuna BGA, Ho
Ha Hero He pekomeHayeTcs nonaraTbesl, TOCKONbKY MECTHas pa3HuLa B MasieMoCTU U TemrnepaTypbl Ha KOHTaKTax
KOMTMOHEHTOB CMOCOBHbI NPOSIBNSATL NPOTUBONONOXKHbBIE BO3AEACTBUA.

Ecnu oguH NNy HeCKONbKO KOMMOHEHTOB HE COBMELLEHbI, UX MOXKHO OCTOPOXHO NEPEMECTUTEL C MOMOLLILIO
MMHUeTa ¢ TOKOMPOBOASLLMMU NNACTUKOBBIMU HaKoHeUHWKamMn. Bo n3bexaHne pactekaHusi nactbl UK Kres
pekoMeHayeTca crnerka npunogHUMaTh KOMNOHEHT Nepef TeM, Kak NPOBOAUTL €ro FOpU3oHTanbLHoe nepemeLlie-
HUe, HO 3TO HeoBX04MMO BBINOSIHATL OYEHb OCTOPOXHO, YTODLI HE AONMYCTUTE OTPbIBA KOMMOHEHTA OT NacTbl UMK
Knesi.

MpumedyaHune— Ecnn umeer MecTo AONONHUTENBHOE BbiDABHUBAHUE, TO UMEETCH BbiCOKasli BEPOSITHOCTb
3aMblKaHUA Unu OGpaGOBaHVIﬂ nepembiyek.

5.4 NononHUTenbHoOe COBMeLleHue KOMMNOHEHTOR NMocre oTBePXAeHMUs1 TePMONNacTUYHOro Knes

PekomeHayeTcst MCNpaBnsiTe HECOBMELLLEHME MOCNe OTBEPXKAEHWS KNes, a He XaaTb, koraa 3To NPou3on-
AeT nocne narkn. Ecnu sicHo, YTo KOMNOHEHT HAXOAMTCA 3a NpeaenamMmn NpeanucaHHbIX NO3ULMOHHLIX Npeaenos
nocne narku, To KOMNOHEHT pekoMeHayeTcsl nepeaABrHYTb U NOBTOPHO YCTaHOBUTh, C MOMOLLLIO AOMOMHUTENbHO-
ro krnes, ecnv Heobxoanmo. JansHenwne ykasaHus MOXHO nonyduts B pasgene 5 TOCT P MOK 61191-2.

Ecnu TpebyeTcsa Tonbko HebGonblLUoe nepemeLleHue, Hanpumep Ha 0,2 M, unn BpatleHue Ha 10°, To Tep-
MOMIACTUYECKUIA KNEe MOXHO pacnnaBuTb, @ KOMMOHEHT OCTOPOXHO NepeaBMHYTE C MOMOLLLIO MUHLEeTa C ToKomM-
POBOASALLUMU NNACTUKOBLIMU HakoHeUHUKaMK. TpebyeTcsi NPposIBNATL OCTOPOXKHOCTb, YTOBbLI HE AONYCTUTL Hapy-
LUEeHWs1 KOHTaKTa MexXay KOprnycoMm KOMMOHEHTa U KneeBbIM crioem. Mepen nposedeHWEM OaHHOW onepaumu
pekoMeHayeTCsl yTOUHUTL MakcuMarnbHO OMYCTUMYIO TeMrepaTypy NOBTOPHOMO pacnnasneHusi C M3roToBuTe-
nem knes. PekomeHayeTcs Takke y6eanTbes, UTo MaTepuan 6yaet obecnedrsaTs 4OCTATOYHO MPOYUHYIO CBA3b
rocre NoBTOPHOro pacnnaeneHus Bo nsbexaHne pyucka nageHus KOMnoHeHTa B BaHHY ¢ npunoem. B atom cry-
Yae KOMMOHEHT He CHUMAaETCsl C NeYaTHol nnaThl U He 3aMeHsieTcsl. PekoMeHayeTcsl MPUMEHSATL NoaxoasiLLni
cnocob Harpesa KOMMNOHeHTa, HanpuMep, He PeKOMeHAYeTCA MPUMEHATL NasNbHNUK NS KepamMUyYecknx KoHAeH-
caTopoB. CMm. Takke 6.3 n tabnuuy 1.

5.5 JononHuTenbHOe COBMeLLeHUEe KOMMOHEHTORB NOCre OTBEPXKAEHUA TePMOpPEaKTUBHOIO Krest

Mpu ncnonb3oBaHUM TEPMOPEAKTUBHOMO KNesl, Kak NpaBumio, NcrnpaBreHne ocTaBAsOT Ha BpeMs nocre
naiku, NockonsKy HeT NoTpebHoCcTU B ero 3ameHe. Ecnu kneit ncnonbayetca ans obecrnedveHns 4ononHUTeNb-
HOIM MPOYHOCTW BO BPEMS TEPMOLMKIIMPOBaHUS, TO ero TpebyeTcs HaHecTu NOBTOPHO. B HeKoTopbIX cryyaax
MOXeT BbITb MpUeMIemMbsiM UCTIONb30BaHWE ANs AopaboTKM TEPMOMNNIAaCTMYHOrO Kesl.

Ecnu Heo6xoaMMO MOMHOCTLI0 paspyLUNTL CLEMNNEHUe, HanpuUMep, BpalleHMeM HarpeToro KOMMOHeHTa MinH-
LleTOM Ans paspyLUeHUs aare3aMoHHOro cLensieHns neped CbeMoM KOMMOHEHTa ¢ neYaTHOM NnaTtbl, TO KOMMOHEHT-
3aMeHuTeNb pekoMeHAyeTCs NpUKNaabIBaTh YXKe Nocne narkv norpykeHnem, ecnu knest 6oneLue He TpebyeTcsl.
B Tex cnydasix, koraa Heo6xoAnMo AONOMHUTENBHO COBMELLAaTL KOMMOHEHT nocre naiiku, TpebytoTcs ogHoBpe-
MeHHOEe MOBTOPHOE pacriaBneHne NasHbIX COeANHEHUI U pasMsirieHne knesl, YTobbl o6ecneunTs BOSMOXHOCTb
COOTBETCTBYIOLLIErO KOPPEKTUPYHOLLEro nepemMeLLeHus.
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6 dakTopbl BO3A4eNCTBUA Ha AOPabOTKy nocrne namku

6.1 MapkupoBO4HbIe 3HaKNU KOMNOHEHTa U HEeMapKUPOBaHHbIE KOMMNOHEHTBI

B oTcyTCTBME MaPKMPOBOYHbBIX 3HAKOB HA MHOMMX KOMMOHEHTaX U MpW TeHAEHUMMU npeHebperaTe Mapkupos-
KOM NO3MLUMOHHbIX 0603HauYeHWIn Ha nevaTHbIX NaTtax pekoMmeHagyeTcs obecnevnTb onepatopa-gopaboTymka n
KOHTpOepa NonHoM CXeMOoIR yCTaHOBK/ KOMMNOHEHTOB € NoApo6bHbLIM NepeYHeM KOMMOHEHTOB.

[nsi cBegeHnst K MUHUMYMY prcka nyTaHuLbl Niobble 36bITOYHbIE UK TULLHKE KOMMOHEHTLI 683 MapKupo-
BOYHbIX 3HAKOB Ha CBOMX KOPMycax pekoMeHAyeTcs TLaTernbHO MAeHTUULMPOoBaTE NO 3Ha4YeHUto, TUMY, HoMepy
napTun 1 XpaHWUTb X B 3aLLMLLIEHHON cpeae, HanpuMep B TBEPAOW NNacTUKOBON Tape Wi CyXow ynakoBke psgom
¢ paboumm mectoM. Ecnn 0603HaueHns1 Ha nevaTHON nnarte NOMHOCTLI0 OTCYTCTBYIOT, TO MOXET noTpeboBaThes
KOOpAWHaTHasA ceTka Anst UAeHTUUKaLMM COOTBETCTBYIOLLMX MOMOXKEHNA KOMNOHEHTOB.

Ons o6ecneveHys NpaBnIbHON 3aMeHbl PeKOMeHAYyeTCs MPOMHCTPYKTUPOBATL ONepaTopoB-40paboTUMKOB,
4TOBbI OHM OTMEYaNK NONSIPHOCTL BCeX AeheKTHLIX ANOA0B, 3NEKTPONMTUHYECKUX KOHAEHCaTOPOB 1 koprycos UC
nepeg vX yaaneHunem, gaxe eciiv HernpasuibHas NosiPHOCTb SABMAETCA MPUYMHOW KOPPEKTUPYIoLLero AecTBrS.

6.2 MNoBTOpHOE NpUMeHeHNE yaaneHHbIX KOMMNOHEHTOB

B 0CHOBHOM KOMMOHEHTbI He peKoMeHAYeTCs NPUMEHSITL MOBTOPHO. MOMUMO yXyALIEeHNs KavecTBa, KOTo-
poe yXXe Npon3oLLo, Nocne AOMONHUTENBbHOO BPeMeHN MOXeT NPOU3oHATH AarnbHelillee yXydLleHne KadecTsa.
BonbLWHCTBO Npon3BoAMTENER KOMMOHEHTOB He PacrnpoCTpaHsoT CTaHAapTHbIE rapaHTUK Ha CBOE U3genve,
ecny oHo Bblno CHATO € NeYaTHOR NnaThl U yCTaHOBEHO MOBTOPHO. XOTS PUCK NOSIBNIEHWS NOBPEXAEHUA UMeeT-
cs1 Bcerga, ¢ KOMNOHeHTaMy HEKOTOPbLIX TUMOB MOXHO YCMELLIHO BhIMOMHATL onepauuto yaaneH1s U NoBTOPHOTo
MpUMEHeHUs.

Ecnu B pesynbTaTte y CXeMbl NPOSIBUTCS PaHHUIA OTKa3 Npy aKcnsyaTawuy, TO 3a 3TO HeCeT OTBETCTBEHHOCTb
1ML, CaHKLMOHMPOBaBLLee AaHHYo paboTy. PasymMHO NpeanonoXuTb YTO NPOM30NAEeT HEKOTOPOE CHUKEHWE Ha-
AexHocTn. Cm. Takke 7.9.

6.3 YUyBcTBUTENbHbIE KOMMOHEHTbI

HeszaBucrMo OT TOro, kakoi MeToa 4opaboTKM MPUMEHSIETCS, HEKOTOPbIE KOMMOHEHTbLI MOABEPXKEHbI PUCKY
6orblue, Yem apyrie. BbiGop MHCTPYMeHTaps U MacTepcTBO onepaTtopa ABNSIOTCA NPUHLMNUansHeIMU chakTopa-
Mu. HuxenepeuncrieHHble KOMMNOHEHTLI NPEACTaBNSAOT COBON NPUMEPLI YyBCTBUTESIbHBIX KOMMNOHEHTOB, KOTOPbLIE
ocobeHHO YyBCTBUTENBHBI K 40paboTKe, U X MOBTOPHOE NPUMEHEHWE He PeKOMEeHAYeTCA:

- MHOTOCOMHbIE KepaMmrUiecKre YUM-KoHAeHCcaTopsl;

- cBETOAMOAbI;

- 3akasHble NC B kopnycax PLCC 1 B nnockux kopnycax ¢ 4eTbipexCTOPOHHUM pacnonoXeHuem BobIBOAOB;

- NPEeLM3NOHHbIE Pe3UCTOPbl, MOHTUPYEMbIE MaiKo BOSTHON;

- 6onbwne UC B kopnyce Tuna SO (6onee 16 BLIBOAOB);

- NNOCKME Kopnyca ¢ YeTbIPEXCTOPOHHUM PacnonoXeHUeM BbIBOAOB, MOHTUPYEMbIE NanKol BOTHOWM;

-SOT 23 n kopnyca Tuna SO, BNpeccoBaHHbIE B TEPMONACTUHHBIN MaTepuan;

- BGA B nnactmaccoBom kopnyce;

- BGA B kepamuyeckom kopnyce (CBGA);

- KepamMU4EeCKUii kopnyc ¢ MaTpuLier cTonbukosbix BbIBogos (CCGA);

- ONTPOHBI;

- KBapLeBble pe3oHaTopbl U KBapLieBble PUNbLTPHLI.

B OCHOBHOM KOMMNOHEHTLI MOBTOPHO He NpuMeHsitoTcAA. KaTteropuyeckun He pekomeHayeTcst NOBTOPHO Npu-
MEHATb KOMMOHEHT, B TEXHUYECKUX YCIIOBUSIX KOTOPOro cneLuanbHO 3anpeLeHo ero noBTopHoe NpUMeHeHve.
Mcxoas us npuHumMna HaaeXxHoCTU AN AaHHbIX KOMMOHEHTOB, NpeAnovTUTeNIbHee NPUMEHSITL aBToMaTUYeckue
yCTaHOBKM AopaboTkM ¢ ynpaBneHneM NpogomKUTEeNbHOCTU, TeMNepaTypbl U CKOPOCTEN Harpesa, BMECTO pyy-
HbIX METOAOB.

6.4 NMpoeKkTUpoBaHUe PUCYHKA NeYaTHbLIX NNaT U orpaHUYeHUN Ha pasmep nevyaTHbIX NnarT

MHorue notpebutenu BoibUpatoT TEXHOMOMMIO MOBEPXHOCTHOrO MOHTaXa U3-3a ero NoTeHUManbHo peHTa-
6enbHoi MuHUaTiopusauumn. OgHako NPOEKTUPOBLLMKY MPOBOAALLEro PUCYHKa NevaTHbLIX MaT pekoMeHayeTcs
[0bMBaTLCA KOMMPOMUCCa MeXAY NPOTUBOPeYaLLMMU TpeBoBaHUAMU K SKCTUITyaTaLUOHHLIM XapakTepucTukam,
COKpaLLIeHUIO «pearibHOro NPOCTPaHCTBay, ANEKTPUYECKUM UCMbITaHWUAM, yA0OBCTBY MOHTaXa 1 fopaboTku. Ha-
AEXHOCTb M3Aenvst MoXeT BblTb YyBCTBUTENbHA K NepevncieHHbIM TpeboBaHUsM.
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Ecrnv koMNoHeHTLI pacnonaraoTcs CRMLLKOM 65113Ko, To coceHUe KOMMOHEHTbI Y KOMMOHEHTbI-3aMeHUTe-
I MOXHO Nerko NoBpeauTs BO BpeMst AopaboTkn. Haxogsawmiicst psagoM NpUnoi MoxeT pacniaBuTbCsl BO BTO-
poi pas, NpUBOAS K AeCMayvnBaHmnio, K yMEHbLUEHNIO MPOYHOCTU MEXaHUYECKOTO KpensieHUsi U K PUCKY Nosyde-
HWs1 HenponasiHHbIX coeanHeHWA. [1ns KOMNOHEHTOB, KOTopbIe BbINW NPUKPENeHbl Kneem U Narkkow BONHOW, Npy
ntobbIX 06CcToATENBCTBAX PEKOMEHAYETCS AONyCcKaTh 4OCTaTOUHbIV 3a30p BOKPYr YCTPOWCTB € TeM, YToBbl UX
MOXHO 6bIno noeopayvmsats Ha 90° B 04HOM HanpasneHun (Unu Ha 45° B ABYX HanpaBneHUax) Anst CMeLeHUs
Krnesi, noka Bce CoeaAnHEeHUs1 pacrniaBneHsl.

YcnelwHoe yaaneHue 60MbLwnX MHOroBbIBOAHbIX koprnycoB UC BkoYaeT NpUMeHeHWe ropsadero rasa, Ha-
rpeTbIX 3NeKTPoAoB Unn nasepHoro obopyaosaHus. MpuHLUMNUanbHLIM chakTopoM ABNAETCA AOCTaTOMHOE OCBO-
6oxaeHve NpocTpaHcTBa BOKPYT Kopryca. 3To NO3BONAET Terny Bo Bpems 4opaboTkn NOMHOCTHHO KOHLEHTPUPO-
BaTbLCS BOKPYT YCTPOWCTBA Y YMeHbLUAeT PUCK OMNS1aBieHUs CoOCeAHUX COeaUHEHWUN.

6.5 [lericTBMe TennooTBOAOB

B Tex cnyyasx, korga B neyaTtHbIX niaTax npucyTCTBYIOT BonblunMe Cnou 3emnu unu TennooTBoabl, OHU
CNOocobHbI OTBOANTL TEMI0 OT KOMMOHEHTA, KOTOpbIi NoAaBepraeTca gopaboTtke. BnocneacTsumn moxeT notpebo-
BaTbCH AOMNOSHUTENbHOE TeMN0 B TeHeHWe ANNTeNbHBIX NepuoaoB, KOTOPOE, B CBOK ovepedb, NPUBOAUT K NO-
BPEXAEHWI0 KOMMOHEHTOB UK NeYaTHoN nnatel. PakT, YTo NasHbIe CoeanHEHUsI He MOTyT A0CTUYb TEMNepaTypbl
ONNaBMEHUs], HE ABMAETCSA rapaHTUEN TOro, YTO KOMIMOHEHT (MK NeYaTHaa NnaTa) He 6biNu neperpeThl. JaHHas
npobnema NpoeKkTMPOBaHWS peLlaeTcs Ha cTaauu pas3paboTku NPoBOAALLEro pUcyHka nevaTHon nnartol. Mpu Bo3-
MOXHOCTW Ntoboe nasiHoe coeguHeHe KOMNOHEHTA, KOTOpoe MOXeT HyXaaTbes B AopaboTke, BkoYas KOMNo-
HEHTbI C MOHT@)KOM B CKBO3Hble OTBEPCTUS, PEKOMeHAYeTCs TeNNOU30IMPOBaTh OT 3€MSIHOrO CROSA U BCTPOEH-
HOro TEMMOOTBOAA C NMOMOLLBHO Y3KOr0o KOPOTKOro MEAHOro NPOBOAHMKA.

B Tex cnyyasx, korAa TennooTBoA NpUKpensieH K KOMINOHEHTY, pekoMeHayeTca NGO NPUMEHATL CbeMHbIN
TEnnooTBOA, KOTOPbLIV cCHUMaeTcs 6e3 HapyLLUeHUs1 UK AaBneHnusa Ha NasHble coeguHeHns, Nbo, ecnu TennooT-
BO/ HECBEMHbI, peKOMeHAyeTCs, YTOBLI OH He 3aTPYAHSN A0CTYN COOTBETCTBYIOLLLEro UHCTPYMEHTa AopaboTky 1
He UCMOMHAN Posb NOrMoTUTENs 3HAaYMTENbLHOro Tenna, NogasaemMoro MUHCTPyMeHToM gopaboTku. Ecnu ucnons-
3yeTcs HeNoAXoAsLLWI MHCTPYMEHT AopaboTKM, TO BEPOATHOCTb CONPUKOCHOBEHUS U NOBPEXAEHNUS COCeHUX
KOMMOHEHTOB MOXeT BbITb BBICOKOM, TaK e Kak 1 BEPOATHOCTb Nepedayus Tepmoyaapa Ha gopabaTeiBaemoe
ycTpoicTBO. PekomeHayeTcs 0TCOeAMHUTE TENNooTBO Nepea npoBeaeHeM paboT no yaaneHuo af1eKTpoHHON
aetanu.

HononHnTensHo MoXeT NoTpeboBaTbCs 3aUTUTL KOPMYC KOMMNOHEHTa OT Ype3MepHON TeMnepaTtypbl gopa-
60TKK, Hanpumep nNyTem obpesaHnsl MECTHOrO TENI00TBOAA MEXAY KOPMYCOM U NasiHbIM coeguHeHUeM.

6.6 Tun maTepuana nevyaTHoM nNnarthbl

UT0BbI CBECTU K MUHUMYMY PUCK OTPbIBa KOHTaKTHOW NIoLaaku MPOBOAHNKA OT OCHOBaHWS NevaTHOW nna-
Thl BO BpeMsi 4opaboTKu, Ha CTaaumv NPOoeKTUPOBaHUS B KaUeCTBe MaTepuana OCHOBaHWS NevYaTHOW NnaTtbl peko-
MeHAyeTCA BbIBpaTh CTEKN03NoKCUaHOE BONOKHO, YAOBIETBOPSIOLLEE COOTBETCTBYOLWMM TpeboBaHNAM cepum
cTaHgapToB MOK 61249, unu apyroi aHanornyHbii Matepuan. HekoTopele LWNPOKO NPUMeHsieMble MaTepuansl
OCHOBaHWsi UMEIOT HU3KYH NPOYHOCTL MPU OTPLIBE OMEQHEHHOTO COS, U UX MPUMEHEHWe MOBLILLAET BEposaT-
HOCTb OTpbIBa KOHTAKTHOW NSoLwaaku Bo BpeMst 40paboTKu.

Ons obecrnevyeHnss MUHUMANbLHOrO MOBPEXAEHWS MedvaTHOW nnaThl BO BpeMsi 4opaboTkM crnoucTbill
nIacTyk OCHOBAaHWS pekoMeHdyeTcs cepTuduLmMpoBaTh N0 AONYCTUMOCTU NMPUMEHEHUS K HEMy npoleayp
MogepHusauuy, gopaboTtkn unu pemoHTa. Cepusi ctaHgapTos M3OK 61249 obecneunBaeT kKpuTepuii kKavecTsa pas-
NWYHBIX MAacTUYecKUX MaTepuanos, UCMONb3yeMbIX B MPOU3BOACTBE XXECTKUX NevaTHbIX MnaT pasHbIX TUMOB.
Mpoueaypbl 4opaboTkM M MeToAbl UCTbITAHWA nAeHTUMLKPYIOTCA ANA onpedeneHns BO3MOXHOCTEN nnart B
obecneveHn CBOMX XapakTepuCTUK Yepes MHOroKkpaTHoe BO3aAeCTBUe TeMnepaTyp BO BPEMS MOHTaXa U fopa-
BoTKN.

6.7 MaTtepu1an nasinbHO MacKu U paaMep oTBepcTUi TpadapeTta

AaresvoHHble cnocobHOCTY MasinbHOW Macku U COOTHOLLIEHUE pasMepoB MeXdy MoSIocKaMn Macku U
COCEeAHNMM KOHTaKTHBLIMM NnoLLaakaMu MoryT BNIUATEL Ha BbIGOP MHCTPYMeHTa aopaboTku. MNeperpes Takoi Macku
cnocobeH Np1BecTH K NoKankHOMY oTcranBaHuio. [nsa HEKOTOPbIX CYyXMX MIeHOYHbIX (POTOPEe3NCTOB MMEeTCS
BbICOKasi BEpOSATHOCTL OTCNanBaHWSA 1 CKPYYMBAHUS Haz NioLlagakamMmuy NPOBOAHUKOB MpY neperpese. 3To NprBo-
ANT K He0BX0AUMOCTY NPUMEHEHWS CKanbens Uiy aHanorMyHoro MUHCTPYMeHTa N1l O4UCTKM YHaCTKOB Ha KOH-
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TaKTHbIX M/0WAAKaxX Noj BbIBOAbI KOMMNOHEHTa-3aMeHUTENs. TONCTbIe NAeHKN MOTYT NPOSBAATL 60/bLUYIO CK/IOH-
HOCTb K OTCN1lamBaHuto. Mpu OTCYTCTBMU Nas/IbHOW Macku Mexay KOHTaKTHbIMW niowagkamu (CM. pUCYHOK 2)
NCNONb3YeTCs MHOTOKOHTaKTHBbIV TpynnoBoi MHCTPYMEHT.

MasanbHas
macka

PucyHok 2 — pynnoBoi MOHTax 6e3 nas/ibHOW Macku
MeXay KOHTaKTHbIMW MioLiagKamm

He pekomeHayeTcs pacnosioeHue MPOBOAHUKOB MeXAy KOHTaKTHbIMY MiolagkamMu ¢ warom He 6onee
1 MM U13-3a BbICOKO BEPOATHOCTU UX NOBPEXAEHNS BO Bpems gopaboTku. Mpu nonbiTke pasMeLLeHns NpoBOL4HU-
Ka C ABYMS 3a30pamMy Mexay KOHTaKTHbIMUK Niolagkamu, npu ware pasHom 1 Mm, TpebyeTcsa obecneynTb Wnpn-
Hy nposogHuka 0,15 mm ¢ aByms 3a3opamu no 0,15 Mm. Takoe pacnosioxXeHne nNpuUBOAUT K KOHTaKTHOM nioLiagke
WwnpmrHoi 0,55 mm. Ha prcyHke 3 nokasaH npumep Takoro pacnonoxexus. MNposogHuke wupuHoii 0,15 Mm aBns-
eTCS HAUMEHbLUVM, KOTOPbIA PEKOMEHA0BaH ANS TakMX MECT, ec/i OH NOKPbIBAETCA Nas/ibHON Mackol. O6bIYHO
nasifibHas Macka Mcnosib3yeTcs A5 3awWmnTbl NPOBOAHMKA, KOTOPbLIA pa3meLlaeTcs Mexay ABYMS KOHTaKTHbIMU
nnowanxkamu, npegHasHauyeHHbIMU A1 KOMINOHEHTa NOBEePXHOCTHOrO MOHTaXKa. Ec/n yyacTok nepekpbITsa aaH-
HOro NpoBoAHVKa (nonocka nasnbHol mackn) MeHee 0,1 MM, TO Be/iMKa BEPOATHOCTb OTCNamBaHns n3-3a 6,113Ko-
ro renna, NofaBaemMoro Ha COCELHIOI0 KOHTaKTHYIO M/IOLLaKY.

PUCYHOK 3 — TPOBOAHMK MeX/y KOHTaKTHbIMU M/iolaikamy ¢ MasibiM LIarom

B mecTax, rge oTBepcTue B Masi/ibHOM Macke CMeLLEeHO A5 NePeKpbITUS MeLHON KOHTaKTHOW NoLaaku
N 3allnTbl BXOASALLEA TOHKON (Y3KOI) AOPOXKM MPOBOAHMKA M NepekpbiTue MeHble 0,125 MM, Hanbonee BepoOSTHO
oTCnamBaHWe BO BpeMs yAaneHus KOMMOHeHTa. [nA MVWHMMM3auuW pucka OTC/I0eHWS peKoMeHAyeTcs
n3beratb pasmMeLleHNs Y3KMX MNOS0COK hoTope3ncTa Mexay KOHTaKTHbIMU Nolagkamn ¢ MekUM LIarom
(pncyHok4). Takoe pasmelleHVe Bbi3blBaeT NMOTPEe6HOCTb B OYEHb CTPOTOM KOHTPO/Ie TOYHOCTU NpU HAHeCeHUN
nasnbHOM nacTbl MeTofoM TpadhapeTHoll nevaTu. B 3aBUCMMOCTU OT TOJILUMHBI NAEHKW XWUAKME Nas/bHble
mMacku 6osiee ycToiuMBbI K OTC1anBaHWio, HO MOTYT He MOAXOAUTb, ecnv TpebyeTcA 3akpbiBaTb NepexofHble
oTBEPCTYA.
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KoHTakTHble nnoLwagk1, pasgeneHHole
6apbepomM 13 nasnbHON Macku ans
KopnycoB VIC ¢ MefIkuM LLaroM BbIBOAOB

KOHTaKTHble NIoWaak1, He pasaenieHHble
6apbepom 13 nasnibHOW Macku gns
Kopnycos VIC ¢ MENKMM Liarom BbIBOJOB

BapuaHTbl HaHeceHWs nas/bHOV Mackm
ans kopnycos BGA: ¢ ocBoboxaeHneM
KOHTaKTHOM MNoWazAKv OT Macku

1 C HAHECEHMEM Macku Ha 4acTb KOTaKTHOM
nnowaakm

PUCYHOK 4 — ONTYMa/ibHOE MPOEKTMPOBaHMe MasifIbHOM Mackn /11 MOHTaxa
MHOrOBbIBOAHOIO KOMMOHEHTa

6.8 lopaboTKa 0TAENbHbIX BbIBOAOB YCTPOWCTB C MENKMM LUArom BbIBOAOB

3a VCKNoYEHNEM ONbITHBIX 06Pa3L,0B NevYaTHbIX y3/10B, KOTOPbIE HE N/1aHUPYyeTCs OTNPaBfATh B aKCM/lya-
Tauuio, He pekoMeHayeTcs NPOBOAUTbL BPYUHYIO 3aMeHy oTAefNbHbIX WC ¢ warom BblBOLOB He 6onee 0,5 Mm.
Haunyuywnii pesynbTar gocturaetcs NpMMeHeHMeM Nanku onsaBfieHMeM TepmogamMu, Na3epHoi navko wnm
SKBUBAJIEHTHLIMY YCTPONCTBaMU OM/1aB/IeHUs], OAHAKO AaHHble METObI BK/OUAIOT HaHeceHne dooca 1 MoBTOp-
HOe pacnniaBneHne Bcex coeamHeHunin. Cm. Take 11.3 n 11.4. MeToa fopaboTku 06bIYHO onpeaenseTcs NaoTHO-
CTbi0 MOHT&Xa KOMMOHEHTOB.

6.9 lopab6oTka KOMNOHeHTOB BGA

[nsa obHapyXeHus M0Xoro cMayvBaHusa 1 06pas3oBaHns NepemMblyek Nocne nanky MOXHO MPUMEHATb
peHTreHorpaduyeckme n apyrme metogbl. KomnoHeHTbl BGA MoryT onnasnAtbecs MMbo 0AHOBPEMEHHO CO BCe-
MW OCT&/TbHbIMV KOMMOHEHTaMV MOBEPXHOCTHOIO MOHTaXXa Ha NeyaTHol nnate, 6o pas3aesnibHO C MPYMEHEHNEM
cneunanbHoro ob6opyaoBaHns, npefHa3sHauYeHHOro 415 TOYHOM YCTaHOBKU U Nalikvm ropsvnum rasoM OTAeNbHbIX
KopnycoB. Ecnu TpebyeTtcs yganuTb fedekTHbI KOMNOHEHT BGA, T0, Kak npaBuio, B npoueaype yaaneHus
TpebyeTcs NMPUMEHSTb MHCTPYMEHTLI A4 Nalikn ropsynMM rasoM U HanpaBAsAThb CTPYH rasa nof kopnyc BGA.
VIHCTPYMEHTbI C Nas3epHbIM U MHDpaKpacHbIM U3/TyYEHMEM TaKkXe MOryT 6biTb 3h(hekTUBHbLI. PekomeHayeTcs
npeasapuTesibHO HarpesaTb NaaTy 415 YMEHbLUEHNS TEMNEPATYPHOro HanpsXxeHUa onepauuy gopaboTku. fe-
heKTHYI0 AeTaslb MOXHO YAanaTb NOC/e pacniaBfeHns BcexX CoefMHeHniA. Mocne yganeHusa KOMNOHeHTa KOH-
TakTHble naowaakm TpebyeTca NOBTOPHO 06paboTaTthb A0 NepBOHAYaIbHOrO COCTOSIHUS U 3aTeM YCTaHOBUTb HO-
BYIO fileTaslb C NPUMEHEHMEM TaKOro e MHCTPYMEHTA OMNaB/IeHNs ropsaymm rasom. MoxHo f06aBUTb HOBYIO
NasnbHYy0 NAacTy Ha KOHTaKTHble NowWwankm Ans KOMNoHeHTa BGA wamn Ha camu LapukoBble BbiBOAbI HOBOTO
KOMMOHEeHTa B 3aBMCMMOCTM OT LUara Mexay LapukosbiMy BbiBOgaMu BGA.

He pekomeHayeTcs NPpOBOANTL YCTAHOBKY KOMNOHEHTa BGA Bpy4Hyto 6€3 NOMOLLM ONTUYECKOIO COBMeELLLe-
HUS. YganeHne n 3ameHa KOMMNoHeHTa TPebyoT NPUMEHATb Takoe COBMeLLEeHMe.

7 MNoparotoBuTe/NbHblE AENCTBUS AN151 AOPABGOTKN 1 PEMOHTA MOCc/e Nanku

7.1 Mepbl NPeAOCTOPOXHOCTY A5 NPefYNPEeXAEeHN 3NEKTPOCTATUUECKUX NOBPEXAEHWI

[N npefoTBpaLLeHNs 3N1eKTPOCTaTUYecKoro NoBPeXAeHNsi KOMNOHEHTOB M NeyaTHbIX Y3/10B, KOTOpble Ha-
XofsATCA B paboTe HA y4yacTKe MOHTaxa, PEKOMEHAYETCs NpennpuHUMaTh Mepbl NPESOCTOPOXHOCTY KO BCEM
onepauusiv opa6oTkn U pEMOHTA.
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7.2 UcknioveHue 3arpsisHeHUs KOMNOHEHTOB

KoMnoHeHTbI-3aMeHUTeNnn pekoMeHAyeTCA U3BneKkaTb U3 3aLUTHBIX yNakoBOK (HanpuMep, NEeHT Unu Tpy-
60K) No Mepe UX UCMONb30BaHUA, a He 3apaHee. OTO NPUHLUMNMAaNbLHO AN COBNoASHUA YPOBHS BTAXKHOCTH,
TpebyeMoro Ansa BnarovyBsCTBUTENbHbLIX KOMMOHEHTOB, Y Af1S OLIEHKWN YCIIOBUIA XpaHeHUs NyTeM NpoBepKK Bnaro-
YYBCTBUTESbHbIX MapKNPOBOYHbIX 3HAKOB, 0ObIYHO NakyeMbIX ¢ KOMMoHeHToM. He pekomeHayeTcs nepeHocUTh
KOMIMOHEHTLI B NOAAOHLI, €CNU NocneaH1e He MPUKPbLITHI, HE OYMLLIEHbI U €CIIN HE BCE KOMMOHEHTHI Bbinu nc-
nonbL30BaHbl 40 NononHeHus nogaoHa. MNonagaHune 3aBoACKUX 3arpsisHEHUA Ha KOMMOHEHTLI MOXKET NPUBECTU K
3HaUUTENBHOMY PUCKY YXYyALLIEHUsI NaseMOCTU U KadecTBa gopaboTaHHoro coeguHeHns. Ocobas 0CTOPOXKHOCTb
Heobxoauma npu 06paLleHUn ¢ MHOrOBbLIBOAHbLIMW KOMIMOHEHTaMU Afisl COXpaHeHUs wara BbIBOAOB W UX Napar-
nenbHocTU. He pekomMeHayeTCs KacaTbesi NanbLamuy v Apyrumin npegMeTamMm BbIBOAOB BO U3GexkaHne nx sarpsas-
HEeHVs1 1 nocrneayloLlero yxyaueHusi naseMocTu.

OCHOBHBIMW MHCTPYMEHTaMU 4Nl PyYHOW YCTaHOBKU KOMINOHEHTOB Ha NeYvaTHbIX nfiatax sBnsoTCA BakyyM-
HbI U 0BbIMHBIA NMHLETLI. Ecnu Ans paboTbl ¢ kKepaMUYecKMU YMM-KOMMOHEHTaMU UCNONb3YTCS 06bIYHbIE
MUHLETBI, TO peKOMEHAYETCS MPUMEHSITb NMUHLLETHI C TOKONPOBOASILLMMU MI1IACTUKOBLIMI HAKOHEYHUKaMW ANS CBe-
AEeHUSA K MUHUMYMY pyUcKa NOBPEXAEHUS XPYMKUX KepamMmuieckux kopnycos. MNpr ucnonb3oBaHnM gaHHbIX MHCT-
PYMEHTOB ANsl CBeAEHUS K MUHUMYMY PUCKa 3arpsi3HeHUs1 peKoMeHAyeTcsl AepXaTb KOMMOHEHTbI TONbKO 3a
Kopnyc, HO He 3a BbIBOAbl. B BakyyMHOM NUHLETE pekoMeHAyeTCs TLaTeNbHO CeanTb 3a YACTOTOW BCacbIBalo-
LLMX HAaCaAoK M YacTo UX 3amMeHsITb. [py NOCTOSIHHOM NPUMEHEHWM NX NMOBEPXHOCTL NPMXKNUMA NOKPbIBaeTCS 1
NponUTLIBaETCS CNOeM rpsiav U CMasku, U MasieMOCTb YMna MOXET YXyALaTbCsl M3-3a KOHTAKTUPOBaHWUA C HUMU.

7.3 YganeHune BNaro3awuTrHOro crnos

[oToBbIE MNAThI 1 N1aThl, BO3BPALLEHHbIE A4S PEMOHTA, HanpyMMep, Nocne aKkcryaTaumum B NoNEBbIX YCno-
BUWSIX, MO BbITh 3aLUMLLEHbI BNlAro3alUTHLIM MOKPLITUEM. JlokanbHoe yaaneHue gaHHoro cnosi okono aedex-
THOrO KOMMOHEeHTa nepej Hayanom gopaboTku AensieTcst Heobxoaumbim. TpebyeTca NPoABNATL 6ONbLLYI OCTO-
POXHOCTb MPY BbIMOTHEHWX AaHHON onepaumm Bo u3bexxaHne HaHeceH sl NOBPEXAEHWUS UNW 3arpsasHeHus coce-
HUX yCTaHOBMEHHbLIX KOMMOHEHTOB 1 NevaTHon natsl. MpeaBaputensHo TpebyeTcs onpeaenuTs TUN Matepuana
MoKpbITUA Ans Belbopa MeToda yaaneHust. Mocne Belbopa MeToda AoNyckaeTcsl OCTOPOXHO NPUMEHSATbL HarpeTble
WHCTPYMEHTbI, TaK1e, KaK YCTPOUCTBa C pa3derbHbIM HarpeBoM, 3aTeM MNEeCKOCTPYMHbIE GopMaLLMHbBI MU XUMK-
Yyeckue peareHTbl. PekoMeHgyeTcs NpvHUMaTL Mepbl TPeAoCTOPOXKHOCTU Ans NpedoTBPaLLEHUs NOBPEXASHUS
BrvkaliLnX KOMMIOHEHTOB MW NeYaTHOR NnaTel OT 6oro LapanatoLwero MHCTpPYMeHTa.

[nsa npegoTBpalleHNs HexenaTenbHOro pacnpocTpaHeHnst MexaHUUYeCcKUX U XUMUYECKUX BO3AEeNCTBUNA
pacTBOpPUTENY He pekoMeHyeTCsl OCTaBNATb B COMPUKOCHOBEHWM C BELLECTBOM MOKPbLITUSA UK AobaBneHHbIMU
KoMnoHeHTamu gonblue 15 MuH. Niobble 0CKOnKM N OCTaTKM OT MPOLLECCOB YAANEHUs NOKPLITUS pekoMeHayeT-
cA yaansite nepej Havanom gopaboTku, Hanpumep ¢ MOMOLLLIO HaKOHEYHWKa BaKyyMHOro MUHLEeTa-0uMCcTUTENA.
Henb3s ncnonb3osaTth NasIbHUKKA ANs yAaneHWsl NOKPbITUSA, MOCKONEKY OHW MPUBOAAT K 0BYrvBaHWIo NOKPLITUS
1 NoKarbHOMY paccravBaHuio NevaTHon nnaTtel. s KOMAOHEHTOB C BbIBOAaMU pekoMeHayeTCs oTAebHO obpe-
3aTb Kaxabl/ BblBOA Nepes Hayanom yaaneHus kopnyca.

MpumevaHus

1 — HekoTopble nnacTukv, ncnonbayemMble Ans Braro3awwuTHOro NOKpbITHS, MOTyT BblAENATb TOKCUYECKWe ucnape-
HUA NpKU TeMnepaTtypax HarpeToro nasnbHUKa, Harnpumep MoNnypeTaHoBbIN Nak.

2 — [1na yaaneHusi MoKpbITUS PeKOMeHAYyeTCsl NMPUMEHSITb TONMbKO XMMUYECKME peareHTbl, peKOMeHAOBaHHbIe
NoCTaBLWMKOM BNaro3awmTHOro NOKpbITUSA. Takxe pekomeHayeTCAa yunTbiBaTb UX COBMECTUMOCTb C nevaTHOW nnaTou u
KOpnycom [06aBreHHOro KOMMOHEHTA.

7.4 Henoaxoasme KOMNOHEHTLI

He pexomeHayeTcs NpoM3BOAUTL 3amMeHy AedeKTHOro KOMMOHEHTa APYrMM € TEMU e 3NEeKTPUYECKUMM
napaMeTpami, HO UMEIOLLIMM Apyroi pasMep NocagoyvHoro Mecta Kopryca. Tako KOMMNOHEHT MOXHO crerka
noaorHaTh Nof Te Xe KOHTaKTHble NNoLwaaKku, Ho NasiHbie coeguHeHUst MoryT He YAOBMNeTBOpPsiTL TpeboBaHWsAM K
3apaHHbLIM pasMepam 1nu He obecnevnBaTb HaAE@XKHOCTL coeanHEHNA. KOMNoHeHTbI, NpeaHasHavYeHHbIe Ans
MOHTaKa B CKBO3HbIE OTBEPCTUSA C MOMOLLILIO NMPOBOMOYHBIX Y TEHTOYHbIX BbIBOAOB, HE pekoMeHayeTcs npunan-
BaTb K KOHTaKTHbIM NIOWAAKaM A5 KOHTAKTOB KOMMOHEHTOB MOBEPXHOCTHOrO MOHTaxka. B criydae HensbexHoc-
TV Takoi aopaboTKK KOpryc KOMMNOHEHTa pekoMeHAyeTCs nepea nakoi NPoYHo NPUKNENTL K neYaTHOW nnare.
Ecnv nocne cknensaHus npegnonaraeTcs NPUMeHATbL METOA rpynnoBoi Naiky, TO peKoMeHayeTCs NPoBepUTL
NMPUrogHOCTL KOMMOHEHTa ANs TeMnepaTtypHoro npotuss 4aHHOro MeToda naiku.

7.5 Ouncrka nepeg gopaboTkoi

[nsa mHorux onepauuii 6yaeT AoCTaTOYHLIM MPUMEHUTL NOAXOASILLYIO XMAKOCTb UMK pacTBopuTesb (Han-
pumep, nponaH 2-01) B KOHKPETHOM MecTe € NOMOLLbLO LLeTkW. Ecniv TpeByeTcs NosiHoe NorpyXxeHune, To peko-
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MeHayeTcst ybeanTbCs, YTO BCE KOMMOHEHTI, MeYaTHas nnarta, a Takke TEXHOMornieckne Marepuvarnsl npurogHsbl
AOnNsi TAaKOro MOrpy>XeHUs1, a Takke rapaHTpoBaHa UX COBMECTUMOCTL C MaHUpyeMoi K MPUMEHEHWIO OYMLLIaHD-
L XKNOKOCThIO.

7.6 3awmTa coceaHNX HYBCTBUTENbHbLIX KOMMOHEHTOB

Ecrnv TepMoYyBCTBUTENbHBIE KOMMOHEHTbI pacnonaratoTcs 6ansko K KOMMOHeHTaM, KoTopble byayT gopa-
6aTbiBaTLCA, U UMEETCH PUCK UX Neperpesa, Hanpumep Npu NPUMEHeHNN CUCTEM C FTOPSIYMM rasom, TO PEKOMEH-
AyeTcst UCnosb3oBaTh oTpaxaTes M U MackMpyoLLMe KOHCTPYKUMK. B kpuTuyecknx cnydasix ons sawutbl oT
Tepmoyaapa, NpuBoAsiLLEero K HeobHapy>K1MBaeMoMy BHYTPEHHEMY NOBPEXAEHNI0, PEKOMEHAYeTCA UCNOSb30-
BaTb NMM60 AaTUMKM NS MPOBEPKM CKOPOCTU HArpeBa 1 MakcuMarbHbIX TeMnepaTyp, MMbo 3amMmeHsTb YyBCTBU-
TerbHble KOMMOHEHTbI HOBLIMW KOMMOHEHTaMMU.

7.7 CyuiKka neyaTHbIX y3noB nepej 3aMmeHoO KOMNOHEHTOB

MevaTHble y3nbl Ha MHOTOCOMHBIX MeYaTHbIX NaTax, KoTopble 6biv Bo3BpaLLleHbl MOCe SKenyaTaLum B
roneBbIX YCIOBUSX UMW HAXOOUUChL Ha XPaHeHUW B He3allWLLEeHHbIX YCNOBKSIX, MOTYT noTpeboBaTh CyLUKM
neped gopaboTkol AN yaaneHus nornoLleHHon snari. faHHas onepalusi npoBoavUTCA ANs CoKpaLLeHns pucka
obLLero paccrnoeHusi Nnathl UK pacTpeckvBaHUsi NNacTUKOBOro Kopryca koMnoHeHTa. MpoLecc cyLiku pekoMeH-
AyeTCsA MpoBoAUTL MPYU MakcUMarbHOW TeMrepaType XpaHeHUs MevyaTHoro yana B Te4eHWe COOTBETCTBYHOLLErO
BpeMeHu. Tunosble pexumsl — 370 48 4 npu Temnepatype 80 °C nnm 60 4 npu 70 °C 3aBUCUMOCTM OT THMA
KOMMOHEHTOB, KOHCTPYKLIMW 3€MISIHOTO CNOSt UMK Cnost NUTaHus. Mnatsl ¢ ceTyaTblMy MEAHLIMU CIIOSIMU cyLLaTCs
6bIcTpee, YeM nnathl, UMetoLLMe HernpepblBHbIE CMOLHbIE YYacTKN.

MpumeuyaHwu e— [NOCKOCTHOCTE MOXET YXYAWMUTBCS, €CINW NeYaTHbI y3en BO BPeMsl CYLIKW 3aKpenseH
HenpaBuIIbHO.

7.8 MNpepBapuUTenbHbIA HarpeB 60NbWMX MHOrOCNOMHBLIX NNaT

MpeasapuTenbHbI HArpeB pekoMeHAYSTCA MPOBOAUTL BCEraa, Koraa ato npakTUHeckn BO3MOXHO, a Ans
MHOrOCNOMHBIX NNaT ero pekoMeHayeTcs paccMmaTpuBaTh Kak Heobxoaumyto onepaumio. Tak e Kak u cokpalLe-
HVe BpeMeHK gopaboTku, NpeAsapuTesbHbIR Harpes ABNAETCA BaXKHLIM aCcNeKToM B NpeaoTBpaLLeHUW TeNNoBoro
yAapa KOMMOHEHTOB 1 B COKPaLLEHW pUcka JIoKanbHOro paccnoeHus nnatsbl.

7.9 NpeaBapuTenbHbLIA HarpeB YyBCTBUTENbHbLIX KOMMOHEHTOB-3aMeHUTenen

Ecnun uasecTHo, 4TO NpUMeHsIEMbI MHCTPYMEHT AopaboTku cnocobeH HaHeCTU CUrbHbIA TepMoyaap, Ha-
npuMep, B criyyae NpMMeHeHns nasinibHWKa, To cneayeT NpefABapuTesisHO HarpeTb HOBbIE KOMMNOHEHTbI. O6bIMHO
npeaBapuTenbHbIA HarpeB MPOBOAST B HEBOMbLIMX Nevax psigom ¢ pabourm mectom AopaboTku. [laHHble neum
HacTpauBatoT TMBO Ha MakcMMarnbHyO TeMnepaTypy XpaHeHUs! KOMMOHEHTOB, 6o Ha GesonacHylo Makcumarnb-
Hyto pabouyto Temnepatypy pabouei NOBEPXHOCTU.

8 NopaboTka nocrne nanku

8.1 O6wume nonoxeHus

Momumo HeobxoanMbIX AeNCTBUIA NpeaBapuTenbHON NOAroTOBKW, yKasaHHbIX B pasaene 7, cywectsyeT
[eBsITb OCHOBHbIX OfepaLyii B MeponpUATUSAX No AopaboTke 1 PEMOHTY KOMMNOHEHTOB NOBEPXHOCTHOrO MOHTaXa
nocre nawku:

1) aononHuTeNnsHOE CoBMeLLieHVe KOMMOHeHTa (BblpaBHUBaHKE), cM. 8.2;

2) yaaneHue KOMMNoHeHTa (B TOM YUCsie COCeAHUX KOMMOHEHTOB B criydae HeobxoaumocTtu), cMm. 8.3 n 8.4;

3) pobaenenue npunos 1 cntoca, cm. 8.6 n 8.7;

4) yaaneHuve 13bbiTka Npunos c coeguHeHuin, cum. 8.8;

5) noaroToBKa KOHTAKTHbIX MIIOLWAA0K Nepes 3aMeHoM KOMNOHeHTa, cM. 8.9;

6) 3aMeHa KOoMMoHeHTa, cMm. 8.10;

7) ouncTka, cm. 8.11;

8) BU3yanbHbIA OCMOTp M anekTpudeckoe TectuposaHue, cMm. 8.12un 8.13;

9) nokanbHoe 0bHOBMNEHWe BNnaro3awmuTHOro NOKpbLITUS (ecnu Heobxogumo), cm. 8.14.

8.2 flononHuTtenbHoe coBMelleHUe KOMNOHeHTa (BbiIpaBHUBaHME)

HecmoTps Ha To, 4TO NPUNOAHUMaHWE UK yaaneHne KOMNOHeHTa MOXET He MoHadobuUTbLCA, pekoMeHayeT-
€s1 HAHOCUTb (htoC Ans POBHOTO TensiopacnpeaeneHns n ansa obnerdyeHns cosgaHus rnagkoro coenHeHus 6es
OCTPbIX BLICTYMOB.
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8.3 YoaneHue KOMMNOHeHTa

TunuuHble aedekTbl, KOTOpble NPUBOAAT K HEOBXOANMOCTUN yAaneHUst KOMMOHEeHTa, BKIoYaloT:

- HencnpaeHbIA KOMMOHEHT (MexXaHU4Yeckas, 3MeKTpuYecKasl HeMcnpPaBHOCTb);

- KOMMOHEHT, pa3MeLLeHHbIA B HEMpaBUIbHOM MECTE UK C HENPaBWNbLHOW OpueHTauue;

- LUApWKW MPpUMOS, NonasLUMe Nnog KOMMOHEHT.

K apyrvm npmvumMHam yaaneHust KOMNoHeHTa OTHOCSTCA:

- UCNOSb30BaHWe AOPOrMX KOMMOHEHTOB B ByayLueMm;

- UCKITKOYEHME KOMMOHEHTa 13 MPOoeKTa 13-3a U3MEeHEeHWUN.

8.4 YpaneHune cocegHUX KOMMNOHEHTOB

[nsa nnat c o4eHb BbICOKOW MIOTHOCTLIO MOHTaXa KOMMNOHEHTOB U/UNK B NpoeKTe NpOBOASILLIErO PUCYHKA
He Bbinu yuTeHbl TpeboBaHus kK AopaboTke, MOXeT NoTpeboBaTbCA yaaneHWe KOMNOHEHTOB UNK AeTarel, KOTo-
pble NpensaTcTBYOT 3 (PEeKTUBHOMY [OCTYNY K NasiHbIM COeAUHEHUAM, HY>XAaroLWUMcs B NpoBepke. JTO MoXeT
cTatb 6onbLUol Npobnemoli 4Ns nnaT, HaxoAUBLLMXCA B A0NTOM ynoTpebneHnn. KOMNoHeHTbI LUTLIPEBOrO MOHTa-
Xa ¢ BbIBOJAaMU MOTyT MOHTUPOBATLCS Nocne TeCTUPOBaHUs Unu nporpammupyemeie UC MoryT yctaHaBnusatb-
Csl B CBOV KOHTaKTHble MOcCagoYHble rHe3a no3xe, U 1x notpebyeTca ussnekatb Ansl cosgaHust 4ocTyna K
KOMMOHEHTaM MOBEPXHOCTHOIO MOHTaxXa, HaxoAsumes nog HUMU. Bo Bcex cnyJasx gedeKTHbI KOMMOHEHT 1
KOMMOHEHTBHI, BbiNasiHHbIe Ans obecneyeHunst 4oCTyna, peKoMeHAyeTCs 3aMeHATbL HOBbIMU KOMMoHeHTamu. Mo.-
TOPHO AOMYyCKaeTCs UCMoNb30BaTh KOHTaKTHbIE MOCafAoyHbIe rHe3aa.

8.5 NoBTOpPHOE NPUMEHEHUE KOMNOHEHTOB

MoBTOPHO NPUMEHSITL KOMMOHEHTHLI HE pekoMeHayeTcsl. [oMUMO yXyZLLIeHUsi KauecTBa, KOTOpPOoe yXe NMpo-
ABUMOCH, MOXET NOSIBUTLCS NOTEHLMaNbHO BO3MOXHOE yXyALleHWe KauecTBa vYepes Kakoe-To Bpemsi. KomnoHeH-
Tbl MOBEPXHOCTHOTO MOHTaXa, yAalieHHble ¢ NnaT, peKoMeHAYeTCsl NOBTOPHO MPUMEHSITb TOSTbKO B UCKIIOUNTENb-
HbIX 06CTOATENBCTBAX. PekoMeHayeTcsl IPOBOAUTL BU3YarlbHbIA OCMOTP Y MOBTOPHOE TECTUPOBaHUE BCEX KOMIMO-
HEeHTOB, NpeaHa3Ha4YeHHbIX 45151 NOBTOPHOIo NpUMeHeHus. Kak npaBuro, rapaHTvus UsroToBUTENs He pacnpocTpa-
HAETCS Ha n3denve B cryvae ero yaaneHus ¢ neyaTHol nnaTbl U NOBTOPHOIO MPUMEHEHUS Ha APYroM Nocaaod-
HOM MecTe. Hanpumep, B MHOrOCNONHLIX KepaMUYeCKUX YUM-KoHAeHcaTopax, UCMbITaBLLUNX Ype3MepPHbIN TepMo-
yAap, Moryt o6pasoBaTtbCsi MUKPOTPELLMHbLI BO BpEMSsi oniepauyii Harpesa npu yganeHun u 3ameHe. [aHHble
AedekTbl MOryT He 0BHapyXXMBaTbLCA NPY OTNPAaBKe, HO MOTYT NPUBECTU K OTKa3y Npu KCnyaTaummu B NONeBbIX
YCNOBUSIX Yepes Heckonbko MecsLes. Kpome Toro, kepammieckme Ynin-KoHAeHCaTopbl, MOCTOSIHHLIE YAM-Pe3ucTo-
pbl U NOACTPOEYHbIE KOMMOHEHTLI MOTYT UMETb cepebpo, BbiLLEeNoYEeHHOEe U3 UX BLIXOAHLIX KOHTAKTOB BO BpEMS!
nepBoHavasnbHbIX onepawuin nanku. Mpu Nto6olk NONbLITKE NOBTOPHO NPUNasTb AaHHbIE KOMMOHEHTbLI AanbHelllee
BblLLieNayBaHNE MOXET MPUBECTU K YMEHbLLEHWIO KONuYecTBa cepebpa Ha kKepamuiyecko KOHTaKTHOW NoBepX-
HOCTW 1 ecMayvBaHUIo C KepamuiecknumM Koprnycom. B cnydasx, koraa MOXHO NpeanonoXuTb, YTO CyLLecTByeT
BblCOKasi BEPOSATHOCTL B HeobxoammocTu yaaneHnsa VC, Hanpumep B criydae NporpaMmMnpyembiX KOMMOHEHTOB, a
TakKe KOMMOHEHTOB NaMsITU, PEKOMEHOYETCS MPUMEHSTbL KOHTaKTHbIE NMOcaAoYHbIe rHe3aa.

8.6 lo6aBneHune dntoca Unu npunos

HedekTbl, KOTOpbIE MOTYT BbI3biBaTb NOTPEOHOCTL B A0OaBEHUM NPUMOS (CrNaXuBaHWK,) 1 dnroca, BKIHo-
yaroT:

- HenpaBUIbHOE KONMUYECTBO NPUMNOos (He4OCTaTKU MPOEKTa Uiu nNpoLecca);

- HenponasiHHoe coeAHeHNe, B TOM Yncre co3gaHune achdekToB «HaarpobHOTo KaMHs» 1 «Kpokogunay,;

- OTTOK NPWNOS, HAaNpUMep, U3-3a OTCOEHWS NasIbHOW MacKu M HeyaAa4yHOro NpoBOASLLEro PUCyHKa nevat-
HOW NnaThbl.

Ho6aBneHne HOBLIX KOMMOHEHTOB TpebyeT NpuUMeHeHMst cBexux dntoca 1 npunosi. Bo Bpems Bcex
onepauunin 4opaboTku pekoMeHOYeTCS MPUMEHSITE XXUAKUA, 6E30TMbIBOUHBIN XXUAKWA C HUSKUM coaep)XaHneM Teep-
Ablx octatkoB, RMA (kaHudonb cpegHeli akTMBHOCTW), UMW aHanornyHbIA HeKUCnbli thrtloc B COOTBETCTBMM C
M3K 61190-1-1. Hekvcnblii dontoc ¢ HU3KMM cogepkaHneM TBepablX OCTaTKoB Uik 6€30TMBIBOYHBIV ¢hritoc MoryT
6bITb 0COBEHHO YAOBHbI AN PEMOHTA, €CINU HEMbL3S MPOBOAWTL NOCneayoLLy O4YUCTKY U Ype3BbIMaliHo HeobXxo-
AVMO CBECTU K MUHUMYMY PUCKW OT OCTaTKoB dnitoca.

Ecnu dntoc HaHocuTea A0 yAaneHus KOMNOHeHTa, TO Ha KOHTaKTHOM nnoLagke octaeTcs JocTaTovyHoe
KONUYECTBO NPUMOS, YTO yCTpaHseT NoTpebHOCTL B AONONHUTENBHOM NpUnoe Bo BpeMs onepauumn sameHsl. OgHa-
KO Ha MpakTuKe fydlle yaansTb Kak MOXHO 60sbLUe NpUnost Ans cokpaLleHWsi obLLero ypoBHs UHTepMeTanu-
UeCKNX COeAVNHEHWIA N/Mnn ApYruX 3arpsa3HsIoLLIMX BELLECTB B coeanHeHnn. PoBHOe NokpbITve dntoca HaHocuTcs
BaTHbIM TAMMOHOM, MSAMKOW KNCTOYKOM UK LWNpuLeM. Kak yaaneHue okcuaoB ¢ NOBEPXHOCTEN, MpegHasHaveH-
HbIX 47151 NaliKK, Tak 1 crioli dorroca No3BonsAoT NPUNOLD PacnaBnATLCs BbiCTpee 1 POBHEE, TEM CambIM COKpa-
Las BpeMsi 4opaboTKu 1 pUCKK Neperpesa.
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Mpu npeasapuTensHOM Harpese nioc pekoMeHAyeTCsl HAHOCUTL 3a HECKOMbKO CEeKyHA A0 Havana aew-
cTBuiA no aopabotke. Ecnu aopaboTka NpoBoAUTCA PSAAOM C KOHTaKTHBIMK NoLaakamm (Hanpumep, BbIXOAHLIMM
KOHTaKTaMu UNu Knaesuatypammu), To pekomeHayeTcs npeanpuHUMaTh Mepbl NPeaoCTOPOXHOCTU BO n3bexaHne
3arpsi3HeHNA KOHTaKToB hNCcoM. PekomeHayeTcst NpuMeHsTb noaxoAsLme mackvpyowme sellectsa. KoHTak-
Thl MOTYT OYMLLATBCA OT OCTaTKOB (htoca UMM NIEHT C MOMOLLbIO TPANKW, NPONUTaHHOW nponaHom 2-01 unu
paBHOLIEHHbLIM CPEACTBOM.

MasneHaa nacta U NPOBONOYHLIN NPUMON, UCTONb3YeMbIe AN A0PaboTKW, AOMKHBI COOTBETCTBOBATL Tpe-
6oBaHuam k nasnbHol nacte MOK 61190-1-2 1 k npoBonoyHomy npunoto M3K 61190-1-3.

8.7 CrnaxusaHue npunosn

B kauecTBe KOCMETUYECKOrO peMOHTa He peKOMeHAYeTCsl CrNaXuBaTh NasHoe coeagnHeHne. Ha npaktuke
AaHHas onepauus NPOBOANTCA Ha COeAUHEHUSIX, UMEIOLLMX HeA0CTaTOYHOE KONUYECTBO NPUMONA B NPOLECCe MOH-
Taxka unu B pesysnbTaTte HeyAavyHOro NPOEeKTUPOBaHUS, UMK U Toro, n apyroro eMecte. O6bIYHO BEIGOP NEXUT
Mexay pacnpeaeneHnemM HeboNbWNX KONMMYECTB NasibHOW NacTbl C Nogavel Tenna razosbiM NasIbHUKOM U
HaHeceHveMm cntoca ana obnerdyeHns TennopacnpedeneHust nepegn NpUMeHeHUeM NNOCKOro NPOBOIOYHOro
npunos He6onbwuM nasneHUKoMm. Mpu ncnonb3oBaHUM NPOBOSIOKK € cepAeHHUKOM U3 chritoca Anst HEKOTOPbIX
coevHeHU MoXeT noTpeboBaTbca NpeasapuTensHoe niocoBaHne, 4nNa ApPYrux — HeT, 3TO 3aBUCUT OT MX
pa3mepa 1 hopMbl.

Mpu o6paLLieHnn ¢ MHOTOCNOVHBIMU KEpaMUYeCKUMU YAN-koHAeHcaTopamMu TpebyeTcs ocobasn 0CcTopoX-
HOCTb. [N cBeAeHUst K MUHUMYMY pUcka BHYTPEHHEro noBpexaeHus oT Tepmoyaapa pekomeHayeTcs cobnio-
AaTb criegyoLlue Mepbl NpegocTOPOXKHOCTU:

a) uMn pekoMmeHayeTcst paBHoMepHo HarpeTb Ao 100 °C;

b) nasnbHUK pekoMeHayeTcs NPUMEHATL MOLLHOCTbLIO He 6onee 30 BT, ¢ HakoHeYHUKoM guameTpa He 60-
nee 2 MM U C yCTaHOBIEHHOW MaKc/ManbHOW TemnepaTypoi HakoHeuHuka Ao 280 °C; AaHHble napameTpbl MoryT
ObITb BECbMa NpUHLMNUanbHbI Npy gopaboTke yCTPOUCTB, KOPNYC KOTOPLIX cAenaH U3 TepMonnacTM4HoOro mate-
pvana; pekoMeHayeTCcsi TEMNo nogaBaTh Ha COeAMHEHUS YEPE3 YHaCTKU BbIXOAHbLIX KOHTAKTOB, a He Yepes Kop-
nyc;

C) He pekoMeHayeTCA NpeBbILAaTh MakcuMarbHoe obLiee Bpems naviku, paBHoe 5 ¢, KOTOpoe U3MepseTcs ¢
MOMEHTa HayanbHOro NPUNoXeHUs NassibHUKa 40 MOMEHTa ero yaaneHusl.

Onst yMeHbLUEHWA pycka BhienadnsaHusa cepebpa Bo Bpems gopaboTku, npoxogsien ¢ UCrnonb3oBaHu-
eM KepamMu4eckmnx Ynn-KoOMNoHEeHTOB, pekoMeHayeTCA NPUMEHSTL Npuroii ¢ 2 % cepebpa. PekomeHayeTcs BbIOK-
paTb COOTBETCTBYIOLLME paboyne ycrnoeus (Hanpumep, TemnepaTypy nasiiibHUKa) B 3aBUCUMOCTU OT MaTepuana
npunos 1 KOMMoHeHTa, nognexallero gopaboTke.

Mpu Hanu4nn MacTepcTBa 1 onbITa onepaTopa nasfbHyo NacTy AoMNycKaeTcs HAHOCUTb Ha KOHTaKTHbIE
noLLaaKky ¢ MOMOLLIbHO MHEBMATUYECKOro LWMNpULIa A0 YCTAHOBKM HOBOTO KOMMoHeHTa. MHdopmaLuusi o nHeBmaTu-
YeckuUx LWNpuLax-gosaTopax gaHa B 12.2. ns AaHHOR Lenu KoHu4ecke nonunponuiieHoBble Hacaaku Wwhpuua
npeanoyTUTenbHee TPy6OK M3 HepxkaBetoLLeli cTanu, NOCKONbLKY cTanbHble TpybkM 6onee nogsepkeHbl 3acope-
HWHO.

Ha nocago4Hble MecTa nod MHOrosbIBoaHble kopryca BGA c warom BeiBogoB He 6onee 1,27 mm onepa-
LSt HAHEeCEHUS MacTbl PyYHbIM CNOcobOM Ha OTAeNbHbIE KOHTaKTHbIE NIOLWAaaKN ¢ 4OCTAaTOYHON TOYHOCTBIO MO-
XKeT oKasaTbCsl NPaKTUYECKU HeBLIMONHUMOW. VIHOrAa NpUMeHsieTC MeETOA HaHECEHWS NMacTbl, aHanornyHbI Bbl-
AaBn1BaHWIO TOHKOR Nonockl 3y6HOM NacTel, BAOMb psida KOHTaKTHbIX nioLLadok. Korga tenno nogaeTtcs K BbIBO-
Aam HOBOTO KOMMOHEHTa, NOBEPXHOCTHOE HaTsXKeHWe CTArMBaeT NPUNON Ha Kaxabli BbIBOA U KOHTaKTHYHO Nio-
wiaaky. OaHako, MoXeT noTpeboBaTbCs YCTpaHeHUe HECKONMbKUX 3aMbIKaHW A MeXaY BbIBOAAMM.

[pyroi py4Hoii ciocob 3akntoyaeTcs B MPUMEHEHUN MUHUATIOPHOTO NasifibHUKa B OAHONM pyKe U NHLEeTa B
Apyroi. CHavana nasinbHWK NpuknagbiBaeTcs K ABYM BblBOAaM, HaxoAaLwmMmes Ha 60nbLLOM paccTosHUW Apyr
OT Apyra, Ans 3aKpensieHnst KOMMoHeHTa Ha MecTe. 3aTeM MOXHO OTNOXMUTb NMUHLIET U BMECTO HEro B3sATL OTPE30K
MPOBOJIOYHOrO MPYNOA K Mo ovepeaun 0bpabaThiBaTh Kaxkaoe coeguHeHne aAns obecneveHns TOHHOro KonnyecTsa
npunos 1 Ans cosgaHusi xopollero coeguHeHus. faHHbIn cnocob cosgaHns coeanHeHWn AoNyCTUMOro KavecTsa
TpebyeT 6orbLLIOro MacTepcTea.

[lns 3aMeHbl YCTPOWCTB € ManbiM LLAroM BelIBOAOB, Hanpumep ¢ warom He 6onee 0,65 cMm, nocne yaane-
HUS KaK MOXXHO BOMbLUEro KornMyecTsa MPUnos € KaAoh KOHTaKTHON NoWwadku pekoMmeHayeTcs NPUMEHNATb
obopyaosaHue ¢ TepMogamy Unn razoBoe obopygoBaHue ¢ 04HONW rofloBKoi. MHdopmaums o rasosom obopyao-
BaHUK 1 obopyaoBaHuU ¢ TepModamu daHa B 11.2 1 11.4 cooTBETCTBEHHO.
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ELLe 0AWH MeToA HaHeCEeHUsI OTMEPEHHbIX KONTMYECTB AOMNOTHUTENBHOIO NPUMos 3aKnioyaeTcs B NpUMeHe-
HAWX KOMMNEKTa CaMOKEHOLLMXCS MONTMUMUAHBIX JIEHT CrieluanbHOro pasmepa ¢ nonocKoli Npunos 1 AnuHOM,
paBHOW AnuHe psiga npukpennsieMblX BbIBOAOB. BaxHbIM hakTopomM AaHHOro MeToda sBnseTcs TuwaTenbHoe
COBMELLIEHVE JTIeHTbI C KOHTaKTHLIMU MoLLaakamm 4o HaHEeCEHWUs! TOHKOTO cnos (MOoKpbITWSA) contoca 1 nocneayto-
LLleld yCTaHOBKM KOMNoHeHTa. [popesn B neHTax obnerdyarT coBMeLLeHe BbIBOAOB KOMMNOHEHTa, fleHTa OCTOo-
POXHO CHUMaETCS Nocne narku.

Tenno MoXeT nogaBaTbCsA C NOMOLLIbIO NGO razosoro o6opyaoBaHusi, TG0 06opyaoBaHMS ¢ TepMOgaMMU.
"azoBoe 0b6opyaoBaHWe nHoraa NnpeanoYTUTeNbHee NPUMEHSTh Nocse YCTAHOBKW KOMMOHEHTA, MOCKOMbKY KOM-
MOHEHT MOXHO NPUNOAHATEL HaA KOHTaKTHBIMU MAoLWaAKaMU HAcTObKO, YTOObI Npunoli Gbin BUAMM, NOKa OH
HarpeT. Ecnv npunoii pacnnaeneH, Torga KOMMOHEHT OnycKaeTCcs Ha XONMUKMA NMPUMNoa U AepXXUTCS 4o Tex nop,
roka He npovsorgeT oTBepxaeHWe. [ns gaHHoro npoLecca MoryT Takke NPUMEHSITLCA hokycupyeMble nHdgppa-
KpacHble YyCTaHOBKM.

8.8 YoaneHue u3bbITKa NpUnos ¢ coeauHeHUn

BapuaHTbl yaaneHusi npunos BKI4akoT NPUMEHEHWE TONMbKO OQHOrO NasifiibHUKa U NasnbHNKa COBMeCT-
HO C MeAHOM ONNeTKoR N NPUMEHEHKE MHCTPYMEHTOB Ans yAarneHWs Npunos npu otnaiike. CooTBETCTBYOLLME
npumMepsl onucaHsl B pasgenax 8 — 10.

8.9 NoaroToBKa KOHTaKTHLIX NNOLWAaA0K Nepea 3aMeHoW KOMMOHeHTa

Mocne yganeHns KOMNOHEHTa Ha HEKOTOPbIX KOHTaKTHbLIX MoLlaaKax nevyaTHo nnatel NPUNost MoXeT
oKkasaTbcs 6orbLUe ero nepBoHaYaribHOro KONMYeCTBa, YTO MOXET YCTPaHsiTh NOTPeBHOCTL B HAHECEHUW Aomos-
HWUTenbHoro npunos. OgHako pekoMeHAyeTCsl Kak MOXHO bonee TWaTenbHO yaanaTb NPUnoi 41s yMeHbLUeHNUs
obLLero ypoBHs UHTEpMeTanIMyecknx coeguHeHnii Wnnv sarpsasHeHwin B coeguHeHnn. B nio6om cnyvae upes-
MEPHYHO BbICOTY MPWNOsi pEKOMeHAYyeTCsl YMeHblUaTh 40 3aMeHbl KOMNOHEeHTa.

Ons Toro 4To6bl KOMMNOHEHT MOT MPaBUIIBHO Pa3MECTUTLCS Ha CBOMX KOHTaKTHbIX Mnowagkax, MoxeT
noTpeboBaTbCA NOAXOASLLMIA pacTBOPUTENb UMW HarpeTasl TOHKas MnacTWHKa AN yaaneHusa ocTaTKoB Knes.
OB6bI4HO NOTPEBHOCTU B 3aMeHe Kres HeT, ecrni oH Bbin HaHeceH 4s NPUAAHUA AONOSTHUTENbHON MeXaHU4ecKol
MPOYHOCTU MOCcse Nanku.

8.10 3ameHa KOMNOHeHTa

MoTpebHOCTL B 3aMeHe BO3HWKaET ANA KOMMNOHEHTOB:

- NPONyLLeHHLIX BO BPEMS YCTaHOBKMU;

- CMeLLeHHbIX BO BpeMs nawku nav oTnamku;

- yaaneHHbIX BO Bpemsi AopaboTku;

- OTCYTCTBYIOLLMNX BO BPEMS HA4YaNbHOro MOHTaxa;

- MPU U3MEHEHUN NpoeKTa Nocne MoHTaxa.

PykoBoACTBO No 3amMeHe KOMNOHeHTa NnpuBedeHo B pasgenax 10 — 12.

8.11 OuucTka

Ona 6onbWwKnx, NIOTHO CKOMNOHOBaHHLIX MIiaT, B KOTOPbLIX MOXET NPOBOAMTLCS Gornblue 0gHOro Lukna
AopaboTKn, OMUCTKY peKoMeHAYeTCA OrpaHUYUBaTh JTIOKaNIbHLIMM Y4acTKaMu, HanpumMep ¢ NOMOLLbHO WeTKK, A0
3aBepLUeHUs BceX HeobXoaAMMbIX U3MeHeHWA. PekomeHayeTcs NpeanpyHUMaTh Mepbl NpeaoCcTOpOXHOCTU BO U3-
6exaHune pacnpocTpaHeHus 3arpsasHeHus crrocom Gnuanexalumx y4acTkos. [py NpUMeHeHUn ynbTpasByKoBoO-
ro MeToga pekomeHayeTCs orpaHNHNBAaTLC KOHEYHOW OUMCTKOW NMOrpyKeHeM, eCnv UMetoLLIasicsl A0KYMeHTauus
noAaTeepXXaaeT, YTo YNbTPasByKOBOE BO3AEHCTBUE HE yXyALLAeT MEXaHUYECKUE UNW 3NeKTpUuYeckne napameTphbl
n3aenusa Unuv oYULLaeMoro KoMnoHeHTa. Be3oTMbIBOYHbIE (DNOCHI pEKOMeHAYETCA NPUMEHSTL AN AopaboTku
TONBKO B CRyYasix, Koraa He A0SHKHA NPUMEHSITLCS onepaLysi OKOHYaTESIbHON OYUCTKU METOLAOM MOTrPYXEeHUS.

8.12 BusyanbHbI KOHTPOSb U ANEeKTPU4ECcKoe TeCTUpOBaHUe

BusyanbHblii KOHTpONb nocne pgopaboTkM  pekoMeHayeTcss  NPOBOAUTL B COOTBETCTBUM C
FOCTP M3K61191-1 —TFOCT P M3K 61191-4. PekomeHayeTcs npuHUMaTh Mepbl NPeaoCTOPOXHOCTU BO BpeMs
AopaboTkun BO n3bexaHne 3arpasHEeHNs 3MeKTPUYECKUX KOHTPOIbHLIX TOYEK ocTaTkamu chnroca, ocobeHHOo ecnu
ans nopaboTku BelbUpaeTca MeToa 6e3 OHNUCTKU.

8.13 NpoBepka 0oAHOPOAHOCTU TENNOBLIX XapaKTePUCTUK NasiHbIX COeAUHEHUIA

MpoBepky XapakTepUCTUK NasHbIX COEANHEHWUI MOXHO OCYLLECTBISITb HaBeAeHWEM fa3epHoro nyya unu
nyJen Apyrux BUAOB K KaXKAOMY COeAUHEHUIO MO oYepeam U peructpauuen cCKopocTu pocta TemnepaTtypbl Ha
HUX, HaNpuMep UHdppakpacHeiM gaTiukoM. Tam, rae gaHHasi CKOPOCTb BbiLLE 0BbIMHOW CKOPOCTU, perncTpupyer-
€A NNoXoe coeanHeHue.
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8.14 3ameHa NoKanbHOro BNaro3awmTHOro NoKpbITUS

OcHoBHoe TpeboBaHWe nepeq fokansHLIM MOBTOPHLIM MOKPLITUEM 3aKITHOHaeTCs B onpegeneHn TMna no-
KpbITUS ¥ YCTaHOBNEHWN MeToAa ero yaaneHus 1 3ameHbl. [poYHOCTb, NPO3payYHOCTh, PacTBOPSIEMOCTb, BO3MOX-
HOCTb cockabrmBaHus, BOSMOXHOCTb YAaneHWs TepMUyYeckuM BO3AeNCTBUEM U TOMLLMHA NOKPLITUA — BCE AaH-
Hble XapaKTepUCTUKN ABASOTCA NPUHLMNUANLHLIMU NPY MPUHATUN PEeLLIEHUS, KaK HY>KHO yAansTb NoKpbiTue 6e3
NoBpeXaeHWs KOMNOHEHTOB, HAMEYEHHbLIX OCTaBaTbCA Ha NevyaTHOM y3ne. PekoMeHayeTcs NpMMEHsITL NOKpPbI-
TUe-3aMeHuTerNb AEHTUYHOTO cocTara. TpebyeTcsi obecneunBaTth Takyto Xe cTeneHb YACTOThl Ha AopaboTaHHOM
yyacTke, koTopasi TpeboBanach nepes HaHeceHneM nepeoHavanbHOro NokpbITUsl. MeToabl AobaBneHNs HOBOMO
NOKPbITWS BApbUPYIOTCH B AnanasoHe oT py4dHoro criocoba pacrnbineHns 4o poboTUsnpoBaHHbIX aBToMaTU3npo-
BaHHbIX yCTaHOBOK-pacnbinuTenei. He pekomeHgyeTca npuMeHsTe 6€30TMbIBOYHbIE dhrtochl Ans AopaboTku.
dntoc cpeaHen akTMBHOCTU N chtoChl € HASKMM cogepkaHneM TBepAbIX OCTaTKOB SAABNSIOTCA NpeanovTuTeNb-
HbIMW ANg NpuMeHeHrsi. He pekomeHayeTca gonyckaTb TeMnepaTypy OTBEPKAESHUS MOKPLITUS BbilLe MaKcu-
MarnbHOro 3Ha4YeHUs TeMnepaTypbl XpaHeHUs rnnaThbl UM KOMMNOHEHTOB.

9 Bbi60op 060pyaoBaHMA, MHCTPYMEHTOB M MeTOO40B A0PabOTKM

9.1 O6Wme NnonoxeHNA

CyLiectBeHHbIMU thakTopamMu Npu UCNONb30BaHUM KOMIIeKkTa 06opyaoBaHnst 4opaboTku SABMSOTCS criedy-
owue:

a) He pekoMeHayeTCs Ucnonb3oBaTe 06opyaoBaHWe, NpeacTasnsoLLee ONacHOCTb AN 3A0POBbS UMK Yr-
pO3Y XKU3HW ONepaTopoB;

b) He pekomeHayeTcs ncnonb3oBaTh 060PYAOBaHNE, KOTOPOE MOXKET HAHECTU MOBPEXAEHME!

1) popabaTbiBaeMOMy KOMMOHEHTY,

2) cocegHUM KOMMOHEHTaM,

3) nevaTHol NnaTe;

C) pekoMeHayeTcs, UTobbl 060pyaoBaHME UMENO BCTPOEHHbIV NOAOTPEB ANsl YMEHbLUEHUS TepMoyaapa;

d) pekomeHgyeTcsi, 4Tobbl 060pyAoBaHKE BbIN0 NPOCTLIM B 3KCNTyaTauum U TpeboBano MUHUMAaNbLHON KBa-
numrKaumm nepcoHana;

e) pekomeHayeTcs, 4Tobbl 06opyaOBaHME COCTOSANMO U3 OQHOTO YCTPONCTBA ANsl yAaneH s 1 3aMeHbl KoM-
noHeHTa, gobaBNeHNs U yaaneHusi NpUnos;

f) pekomeHayeTca, utobbl 06opyaoBaHue obecneurBano MUHUMaNbLHOE BpeMsi 415 BbIMOSIHEHNS onepaLmm
aopaboTku;

g) pekoMeHayeTCsi MPUMEHSTb MHCTPYMEHTbI C pasmMepami, NoAXoasALLMMM K MIOTHOCTM YCTaHOBKM KOMIMO-
HEeHTOB MeYaTHoro y3na;

h) pekomeHgyeTcs1, 4TOBbI B KOMMNEKT 060pyaoBaHWs BXOAMN BaKyyMHbIA MUHLET 415 yaaneHust KoMno-
HeHTa nocrne onnaeneHns Nnnu paspyLleHuns KINeesoro CoegUHeHNsI.

9.2 CooTBeTCTBUE 060pyAOBaHMs AopaboTKN NpegBapuUTernbHbIM TpeGoBaHUAM K KOMMOHEHTaM U
neyaTHou nnare

9.2.1 O6Lwme nonoxeHus

Mpu gopaboTke 0ObIYHLIX NasiHBIX COEANHEHNI BLIBOAOB KOMMOHEHTa C MOHTa)KOM B CKBO3HbIE OTBEPCTUS
ans paboTbl ¢ aneMmeHTamMun Hanbornee pacnpocTpaHeHHbIX TUMOB NOAOAAYT NasiNbHWK Y BAKYYMHbIA UHCTPYMEHT
Ans yaaneHus npunos. Jns TeXxHonorum noBepxXHOCTHOro MOHTaXa OTCYTCTBYeT yHudMLpoBaHHoe obopyaosa-
HVe, KOTopoe BLIMOSHSAET onepaLmn 4opaboTKM Ha KOMMOHEHTaX NOBEPXHOCTHOMO MOHTaXa BCeX TUMNOB peHTa-
6enbHO U Be3 HaHeceHus yulepba ux HagexxHocTu. Npu BeIbope 060pYAOBaHUS MOHTXHUKA UMEIOT MNpaBo
Bonblue yunThIiBaTh OAHU TpeboBaHUs, YeM Apyrue, B 3aBUCUMOCTM OT obnacTu NpUMeHeH s n3aenust n gein-
CTBYIOLLMX NPUOPUTETOB. MpUMepbl yHUTbIBAEMbIX MPUOPUTETOB — CriaceHue:

a) neyaTtHoro yana noboi ueHol;

b) koMnoHeHTa No NpUYKMHE ero BbICOKOW CTOMMOCTU UMM HEBO3MOXKHOCTU 3aMEHbI;

C) NeyaTHol NnaTbl U KOMMOHEHTa ANSA NOBTOPHOTO NMPUMEHEHWS N aHanusa.

Ons kaxaon aopaboTku, peMoHTa UN MogepHU3aLLMmM MOXeT TpeboBaTbLCst MHOTO PasHbIX UHCTPYMEHTOB, a
Takke MHOXECTBO pa3HbIX Hacagok. Belbop MeTodoB, MHCTPYMeHTOB U 0bopyaoBaHus AopaboTku 3aBUCUT OT
psiaa pakTopoB. HaHHble hakTopbl paccMoTpeHbl B 9.2.2 — 9.2.4. PucyHok 5 nokasblBaeT npumep npoteaypbl
yaaneHus kopnyca SOIC.
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PucyHok 5 — Mpumep npoueaype! yaanesus kopmnyca SOIC

9.2.2 Boibop B 3aBUCMMOCTM OT TUIMa KOMIMOHEHTA Ha Ne4YaTHOM nnare

Kaxkgbli TMN KOMNOHEHTa UMEET OAMH UK HECKOSbKO MeToA0B AopaboTku, Hanbonee noaxoasimx ana ux
ynanenus. Hanpumep, MHOrOBLIBOAHLIE YCTPOWCTBA, Takue, Kak NnracTMaccoBble KBaapaTHble Nnockue Kopny-
ca (QFP), Hauny4wum o6pasom 06pabaTbiBaloTCs ra3oCTPYHHLIMKU, MHPaKPACHLIMU YCTaHOBKAMW MU YCTa-
HOBKaMM C HarpeTbiMU 3MEKTPOAaMU U3-3a TOTO, YTO OHWU YAANSIOT KOMIMOHEHT B XOA1€ OAHOW onepaLun.

"a30BbIi NasiNbHUK UMK HarpeThiil NUHLET Bonee ynobeH ana yaaneHus npocToro Ynn-peaucropa. OueHb
yacTo Bblbop TpebyeTcs genarb Nog BNUsHWEM (PaKTOpPOB, HE OCHOBBIBAACH HA JTyYLIEM TEXHONOMMYECKOM
BapuaHTe, HanpuMep HanM4YUsl UHCTPYMEHTOB WUIW HeYAa4HO 3arOKEeHHbIX B KOHCTPYKLMIO OfpaHn4YeHniA Ha pac-
CTOSIHUSI MEXAY KOMMOHEHTaMMW.

9.2.3 BeiGop B 3aBMCUMOCTY OT MaTepuarna nevyaTtHom nnartbl

Twvn ucnonb3yemoro MaTepuana nevyaTHom nnartbl Oka3biBaeT iBa OCHOBHbIX BO3AECTBUA Ha BLIGOP MeTO-
Oa nopaboTku.

a) AN CIOMCTbIX NITACTUKOB C HU3KOW NMPOYHOCTBLIO Ha OTPbIB Meaw, Takux kak PTEF (TednoH), pekomeHay-
eTcsl, YTOObl MHCTPYMEHT U KOMMOHOBKA NaThl NpegyCMaTpPUBa BO3MOXHOCTb HabMoaeHVs 3a pacnaBneHu-
€M coeauHeHU KOMMOHEHTA [0 ero yaarneHus;

b) Ans nnat ¢ 60NbLLO# TENNOBO MaCcCoOM, TaKUX KaK NNaTkl C METANNNYECKO CepaLEBUHOI UNK NNaTbI ¢
3eMIsiHbIMM criosiMm 6onbLLION NIoLLaau, Bo u3GexaHne NPUMEHEHUSl MIHCTPYMEHTA C BbICOKOW CKOPOCTbLIO Harpe-
Ba peKOMeHayeTcsl NpUMEHSTL HebonbLuMe HarpeBaTenu ans obecneyeHnst o6LLero noaorpesa.

9.2.4 Buibop B 3aBUCUMOCTM OT KOHCTPYKLIMM NraTthbl M NPOLEeCCOoB Nanku

MevaTHbie yarbl, NponasiHHble BOMHOM NPUIMOs, COAEPKaT KOMIMOHEHTDI, MPUKIIEEHHbIE K NeYaTHo nnarte. B
9TOM Cryyae MHCTPyMeHTaM AopaboTku TpebyeTtcs obecneumBaTb NOABOA AOCTAaTOMHOIO TENNA Ans pacnnaene-
HUS1 IPUNOS M CMAMYEHWS KINes Nnepep, TeM, Kak NO3BONUTL NONepe4yHOMY MOMEHTY CUIbI TOBEPHYTb KOMIMOHEHT U
pa3pyLumTh cLenneHue. [ins nevartHbIX y3ros 6e3 npuKieeHHbIX KOMMOHEHTOB, HanpUMep KOHCTPYKLWWA C NpumMe-
HEeHMeM navikvu MeToAOM ONMaBnNeHWs, Takue BO3MOXHOCTV MHCTPyMeHTa He Tpebytotcs. B naHHOM cny4ae aocta-
TOYHO HaHeCTW ChITIoC U PacraBuTb NPUNON. Priloc obecneurBaeT 4OCTATO4HYIO Nepeaady Tenna, a Talke yMeHb-
Lwaetr obpa3oBaHue okcuaa.

B nevaTHbIX y3nax ¢ ycTaHOBKOW KOMMOHEHTOB NOBEPXHOCTHOTO MOHTaXa Ha 06enx cTopoHax Tpebyetcs
KOHTPONMpOBAaThb NPOLECChI 0paboTKM Arsi NpepoTBpaLleH st NOBPEXAEHWS COeAMHEHWI UM NOTEPU KOMIMOHEH-
TOB, pasMeLLieHHbLIX Ha 06paTHO CTOPOHE NPSAMO HaNPOTUB ONMaBNSeMbIX KOMMNOHEHTOB, a TaKKe COCEAHUX KOM-
NOHEHTOB. B HEKOTOPbIX Cry4asx PeKOMEHAYETCH NPOEKTUPOBATL NEeYaTHLIV y3er ¢ NPUMEHEHUEM Krest Ha OHOM
CTOPOHE AaXe AN NeYaTHbIX y3rnoB ¢ Mankoi MeTOAO0M onfiaBrneHuns. 3T0 He NPefoTBPaTUT HeXenaTernbHoe
NOBTOPHOE OMNaBeHne CO8AUHEHUI U NOCTEAYIOLWNIA POCT MHTEPMETANIIMYECKOro Cos, HO NPeaoTBPaTHT Bbl-
nageHne KOMIMOHEHTOB C Miartbl.
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Bce ykasaHHble thakTopbl yuTeHbl B Tabnvue 1 ¢ gaHHBIMK O MPUMEHEHUN pEKOMeHAYeMbIX CPpeacTB Aopa-
B60TKM € y4eTOM TuMa KOMMOHEHTOB. Ha pucyHke 6 nokasaH npuMep yoaneHust kKomnoHeHTa BGA ¢ npyuMeHeHnem
nmnbo razoBoro, N6o nHPaKpacHOro KOHBEKLMOHHOTO Harpesa.

Tab6nwuuya 1— Pekomengyemoe o6opyaoBaHue frisi KOMNOHEHTOB Pa3HbIX TUMOB

Tun KOMNOHeHTa

NHCTPpYMEHTBI MaccuBHbIA
BGA SOIC | PLCC QFP |CLLCC | SOD SOT Yun MELF ¢ BbIBOAMM

MuHWaTIOpHbIE
nasnbHUKK

(25 Bt v 30 BT —
avameTp —

Ao 2 mm), cm. 10.2

A*, B*, | A% B,
C,D C,D

oxr
ow

A B,
C,D

MasanbHuUkn A
ynpaensemoro — C’
HarpeBsa,
cm. 10.3

A*, B*, A*, B*,
C,D C,D

ow

[a3oBble A
nasinbHUKMK, — C’
cm. 10.4

o»

HarpeTtbiii
NUHLET, — — — — — A A A A A
cm. 10.5

MasneHWKM co
cneumnanbHbIMK — A A — — A A A A A
HakoHeYHMKaMmM,

cm. 10.6

[asoBble

YCTaHOBKM AB

JopaboTku,
cm. 11.2

PokycupoBaHHoe
nHdpakpacHoe — A,B A,B A,B A,B A,B A,B A,B A,B A,B
obopyaoBaHue,

cm. 11.3

Ob6opyagoBaHuve ¢
Tepmogamm, — A,B A B AB A A A A A A
cm. 11.4

IlazepHoe
o6opyaoBaHve, — AB — — — — — — — —
cm. 11.5

MpumewyaHwue A— yganenne koMnoHeHTa; B — 3ameHa komnoHeHTa; C — pgo6asneHue nNpunos;
D — yaaneHue npunost; * — HepeHTabenbHO.
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Bo3aylUHbIE W ra3oBble
cuCTeMbI 10paboTKN
Tenno Hanpas/fsieTcsl Yepe3 HacagKy
WM 3aKkaszHoe npucnocobrexue,
COOTBETCTBYIOLLEE KOHKPETHOMY
KOHTYpY Kopnyca

MK KOHBEKUMOHHbIE CUCTEMbI
M3nyyaloT aHeprmio Harpesa
13 (hOKyCMpyemMoro s1IamnoBoro asieMeHTa
Hag, npefHasHavyeHHbIM K opaboTke
YCTPOWCTBOM
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PucyHok 6 — Mpumepbl yaaneHus KoMnoHeHTa BGA ¢ npyMeHeHueM BO3AYLLHOTO,
rasoBOro WM MH(ppPaKpacHOro KOHBEKLMOHHOMO HarpeBa

10 NHCTPYMEHTbl U MeToAbl Py4YHOW A0PaboTKM

10.1 O6wWwKre NonoXeHns

[aHHbI pa3gen oxsaTblBaeT TO/IbKO OCHOBHbIE PyYHble MeTo/bl. [1nsa Kaxaoro suga gopaboTku, onmcaHHo-
ro B pasgenax 4—8, stabnuue lykasaH peKomeHAyeMblli NHCTPYMEHT 418 BCEX LWMPOKO UCMONb3YyeMbIX TUMOB

KOMMNOHEHTOB NOBEPXHOCTHOIO MOHTaxa.

10.2 MUHMATIOPHbIE 06bIUHbIE (C HAKOMN/IEHNEM 3HEPrun) NasIbHUKN

[aHHble Nas/bHUKN UMEOT MaseHbkue HaKOHEYHUKM C MaKCUMa/lbHbIM AMaMeTPOM Xana 2 MM U HU3KOi
HaKoM/IeHHOM TennoBoii aHeprueit. OHKU NO3BO/MSAIOT NPOBOAUTL Ge30onacHy A0paboTKy reoMeTpruUYecknx hopm
MasiblX pa3MepoB, HaX0AALMXCS HA NeYaTHbIX NiaTax C NOBEPXHOCTHbIM MOHTaXOM, Y KOMNOHEHTOB, HaNnpumep

3a cyeT coKpaleHns puckoB Tepmoygapa (PUCYHOK 7).

MpumeHeHne TepmoperynupyemMbliX NasgibHUKOB MOLLHOCTbIO
20 nnn 30 BT saBnsAeTcsa cyw,ecTBeHHbIM hakTopoM. TemnepaTypy pe-
XMMa X0/1I0CTOro XxoA4a pekoMeHAyeTcs ycTaHaBnuBaTb B npefgenax
(260 £ 20)°C c nepmoanYecKoii NPOBEPKON TeMnepaTypbl HAKOHEYHMKa,
NMOCKOJIbKY OHa UMEIT CK/TIOHHOCTb K 60/1blWNM pa3bpocam BO BpeMs
pa6oTbl. Pabouune ycnosua temnepartypbl nassibHuKa, nucroneTa-pac-
NblANTENa U T. N. BbiGUpaT copasMepHo, B3aBUCUMOCTM OT MaTtepua-
na npunos n KOMNOHeHTa, noanexawero obpabdoTke.

MpumeuvaHne — MNpu gopaboTke HEOOBLUNX KOMIMOHEHTOB, YbM
Kopnyca cAenaHbl M3 TepMOMIacTUYHOro Matepvana, 06bl4HO UMEOLLEero
TOUKM nnaeneHns mexay 270 °C u 280 °C, pekomeHAyeTcsa npegycmarpu-
BaTb TEMMEPATYpPy HAKOHEYHMKA HEMHOIO HWXE yKa3aHHbIX 3HAYEHWA.

Be3BbIBOAHbIE KEpPAMUYECKNE YNM-KOHLEHCATOPbI M YNN-PEe3NCTOo-

pbl MOXHO yAanaTb NyTeM NPUIOXEHUS HAKOHEUYHMKA FOpsAYero nasib-
HMKa K LEHTPasIbHOW YacTu unna (ToNbKo ANs yaaneHus uytunusanmum)

PucyHok 7 — MuHMWaTopHbIii
06bIYHBbIN NasIbHUK
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u, korga oba coeguHeHUs oNNaBATCS, MeTanNINYeCKUM NUHLETOM NOAHSATL Kopnyc. [Nsa KOMNOHEHTOB, NPUKpen-
NeHHbIX kneem, TpebyeTca coueTaTth BpalleHue ¢ ABkeHrem BBepx. Onepavuio pekomeHayeTca paccMaTpusaTb
KaK paspyLiatoLLyto AN BCeX YUM-KOMNOHEHTOB. CyLliecTBEHHbLIM hakTOPOM SIBIISIETCS TO, YTO OHU HEe NPUMEHSI-
HOTCSI MOBTOPHO. XOTA AaHHbIA MeToA NPaKTUKYEeTCA, OH HE peKOMEHA0BaH AIsi TPUMEHEHUS.

KopnycHble ycTpoicTBa ¢ NEHTOYHLIMW UMW NMPOBOSIOYHLIMU BbIBOAAMU yAANSIOTCA NyTEM ONSiaBneHns
Ka)KOoro coeiMHeHUs no ovepeaun, oTrnbaHnsa 1 oTpbiBa kakaoro nocrneayowero BbiBoga ¢ nevaTtHon nnathbl,
noka Bce He ByayT NOAHATLI. YCTaHOBKA C BaKyyMHbIM MUHLETOM UM MMHLETOM GObLLIOTO pasmepa UCNonNb3yeT-
¢ Ans yaaneHus kopnyca koMnoHeHTa. [laHHbIli MeTo sIBNSeTCA Taioke paspyLualowuM u HepeHTabeneH Ans
kopnycoB PLCC. B HekoTopbIX criyyasix MoxeT noTpeboBaTbcs nepe OCHOBHOW onepavuen yaanuTb 3bbiTok
npunost ¢ oTAenNbHbIX CoeAUHEHUI C MOMOLLbIO MUHWATIOPHOTO BaKyyMHOTO MasinbHUKa MU MeAHOR OnneTKu.
Ons noGaBneHnst NpUNos pekoMeHayeTca NPUMEHSATb NPoBOA ¢ cepaeyHUKOM U3 chntoca Unu OAHOXKUAbHBIN
nposog 60NbLUOro ceveHus.

10.3 MNasinbHUKKU YNpaBNsieMoro Harpesa

B KOHCTPYKLMIO AaHHbIX NastbHUKOB BBeAeHbI HeGonblUWe HarpeBaTenu, BCTPOEHHbIEe B HakoHeYHUK. Ha-
rpeB HaKOHEeYHUKa perynvpyeTcs asToMaTu4eckn. SHeprus oTounpaeTcs ToNbKo Npu HeobxoaMMocTn nogaepxa-
HUS TeMnepaTypbl HaKOHEeYHUKa yCcTaHoBKW. OaHako, ABNAACk NasfbHUKaMU C HAaKOMMEeHHOW 3Hepruei, oHun
MOryT NPMBECTU K BLICTPOMY HarpeBy, ¥ UX peKOMeHAYEeTCA NPUMEHATL C OCTOPOXXHOCTLIO MPY 3aMeHe KOMNO-
HEHTOB, YyBCTBUTESNbHBIX K TEMNepaType NPUKOCHOBEHUS, HAaNpUMEpP KepamU4eckux YMn-KoHAEHCaTOPOB.

YposneTsopuTenbHas navika ocylectsnaeTca npyu 6onee HU3KUX TeMnepaTypax HakoHeUHuKa, Yem npu
paboTe ¢ 06bl4HbIMY NasnbHWKaMK. 3To AenaeT AopaboTKy MeHee YyBCTBUTENbHOW K AeACTBUSIM onepaTopa u
COKpaLLaeT PUCK TEMNOBOro NOBPEXAEHUS NevaTHON NnaTel U KOMMOHEHTA.

MasinbHUKM yNpaBnsieMoro Harpesa ropasgo ObicTpee HarpeBaloTCs U 0XnaxaatoTcs, YTo No3sonsieT bbic-
TPO N3MEHSITb COCTOSHUS HaKoHeuHUKa. U3-3a cnocoGHOCTU camoperynnpoBaHusi 0AuH HaKOHEYHUK MOXeET Npu-
MEHSITbCS A5 LWMPOKOro AnanasoHa KOMMOHEHTOB U COCTOAHWIA TEMNOBOK Macchl nevaTHoi nnatel. OaHako Ans
nyyLmnX pe3ynbTaToB Npu paboTe ¢ KOMNOHEHTaMK NOBEPXHOCTHOMO MOHTaXa MMeeTca Habop creLmanbHO CKOH-
CTPYMPOBaHHbIX HAKOHEYHUKOB, BNIIOTb A0 84-LUTLIPLKOBbLIX KOPNYCoB. BonbLume HakoHeYHNKN MOTYT BbITb Me-
Hee adbpeKTMBHBIMY, YeM ManeHbkue. OHW yMeHbLIaT BU3YasbHbIM AOCTYN K COEANHEHWIO, a BO BpeMsl yaarie-
HWS1 KOMMOHEHTA BHOCAT PUCK TOTO, YTO ONEPaTop MOXET MOAHATL KOMMOHEHT CIULLKOM paHO M 0TOPBaTh MPOBOA-
HUK MW KOHTAKTHYO MNoLagKy ¢ nevyaTHor nnaThbl.

10.4 BoaayLHble UNU razoBble NasnbHUKU

BosayLuHble Uv rasoBble NasnbHUKK ABMSITCA HEBOMbLUMMU PYYHLIMU UHCTPYMEHTaMU, KOTOpPbIE pacbl-
NAT yrpasnseMblii MOTOK HarpeToro rasa, 0b6biMHO Bo3Ayxa. [laHHasi CTpys 4OCTaTOuHO TOHKas 415l Hanpasne-
HVS Ha oTAernbHble COeAUHEHUS], 1 NPU ee NPUMEHEHUN pekoMeHayeTcs NodaBaTth AOCTATOYHO Tenna Ans ux
onnaefeHus], Ha 04HO 3a ApYrUM. VX MOXHO NPUMEHSTL Ansa AopaboTku Bcex BUuAoB. Kpome Bo3AyLUHbIX Nasb-
HWKOB UMeEIOTCS NOPTaTUBHbIE NasIbHUKK, 3apsbkaeMble ByTaHOM.

Ons yaaneHns KOMMOHEHTOB C BbIBOAAMM KaXKablii OTAeNbHbIV BbiBOA TpeGyeTCs OMnaBnsTh U C MOMOLLLHO
nMHLEeTa NoNHOCTLI0 OTrMGaTh BBEPX OT KOHTAKTHOW Nolaaki Ans npeaoTepalleHunst NIOBTOPHOro o6pasoBaHus
coeanHeHnus. Mocne o6paboTkn TakMM CrnocoBGOM BCEX BLIBOAOB YCTPOWCTBO MOXHO yAanuTb OBbIMHLIM UK
BaKyyMHbIM MUHLETOM.

[ns MHOroBLIBOAHBIX KOMNOHEHTOB, KaK U B Cryyae NpUMeHeHU MUHWaTHPHOMO NasifibHUKa, MeTog ABMsi-
eTcsl oveHb MeAneHHbIM, HO A0MYCTMMbIM B CUTYaLMsIX, KOrda OTCYTCTBYOT Apyrue, 6onee yao6Hble cnocobbl.
BosgyLuHble v razoBble NasfbHUKK He BCeraa NpUroAHsl Ans yaaneHns 6onbwinx 6e3sbIBOAHbLIX KOMMTOHEH-
TOB, TaKUX Kak BonbLune Kepamudeckue uin-koHaeHcaTtopsl unu CLCC.

Mpy NPYMEHEHNN UX Ha HEBONbLLMX YCTPONCTBAX, TAKUX Kak KepaMuieckme Ynnbl Unu ManeHbK1e kopnyca
C BbIBOAAMU, UMEeTCs BO3MOXHOCTb pacniaBnsTh BCe COeAMHEHUA cpasy NyTem GbICTPoro nepemeLLieHns cTpyu
C 0HOW CTOPOHbLI Ha APYryHo NO BCeM BbIBOAAM KOMMNOHeHTa. ['a3 pacnpocTpaHseTcs B pasHble CTOPOHLI, Koraa
nonagaeT Ha nevyaTHyo NNaTy, No3TOMy pEKOMEHAYETCS MPUHUMAaTb Mepbl NPeaoCTOPOXHOCTU BO n3bexaHue
neperpesa coceaHNUX KOMMNOHEHTOB U CAYBaHUSI ManeHbKUX YAM-KOMMOHEHTOB € NevaTHOW NnaTel Nog AeicTBreM
cTpyw.

[na nobaBneHUs NpUNosi pekoMeHayeTCsl NPUMEHSITb NasNbHY NacTy U TabneTku U3 NpUnos, BMEeCTo
MPOBOMOYHOIO NpUNos. Ans yaaneHus npunos TpebyeTcs YncTas, xopoLuero kadectsa MeaHas onnetka u dntoc,
HaHeceHHbI Ha coeanHeHus. [ns yaaneHus nsbbiTka npunos ¢ coeauHeHnin ManeHbKUX KOMMOHEHTOB € BbIBO-
AaMU MOXeT BbITb OCTAaTOUYHbLIM NPUMEHEHWE CIierka CMOYEHHOTO HaKOHEYHWKA, HO AaHHbIN MeToa He peKomeH-
AyeTca NPUMEHSITL ANs1 YUM-KOMMOHEHTOB.
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3aMeHy KOMMOHEeHTa AoNycKaeTCs NMPOU3BOANTL CHaYara A03MPOBaHHLIM pacrnpeaeneHem nasibHoW na-
CTbl Ha KOHTaKTHY'O Mowaaky (mocagovyHoe MeCcTo KOMINOHEHTa) ¢ NOMOLLBH MHEBMAaTMYeCKOoro LWpuLa, nocre
Yero Bpy4YHYHo YCTAHOBUTbL KaxKabIA KOMIMOHEHT U B0 oNnnaBuTh Kaxkaoe coeguHeHune no ouepeau, nubo npobe-
raTb CTpyer 47151 onnaBneHus Bcex coeAnHeHUi Ha ManeHbKUX KOMMOHEeHTax OAHOBPEeMEHHO. [inst MHOroBbLIBOA-
HbIX YCTPOWCTB AaHHLIA MeTo O4eHb MeASIEHHbII, HO OH AOMYCTUM B TEX Cnydasix, korga oTCYTCTBYIOT Apyrue,
6onee ygobHble cnocobbl.

10.5 HarpeTbi nuHUeT

HarpeTblii NMHLET MO NPUHLMMY AEACTBUSI MOXKET BbITb aHaNOrMUYHLIM NasfIbHUKY C NPSIMbIM HAarpeBOM MK
MOKeT UCMOMNb30BaTh METOA HaKOMeHHON aHeprun. MuHUeT umeeT MeTannMyeckue Hacagku creunanbHoMn
hopMbI, KOTOPbIE MPOBOAAT TOK A1 reHepaLun Tenna Ha ero HakoHeYHUKax, HO AlaHHbIA TOK HE MPOXOoAUT Yepes
popabaTbiBaeMoe yCTpoCTBO. HarpesaHue MoxeT OcyLLeCTBAATLCA UMNYNbCHLIM UMM MOCTOSIHHBIM TOKOM.

MyTem cuenieHns KOHLOB ABYXKOHTAKTHOIO KOMMOHEHTa C HaKOHEeYHWKaMU NWHLUEeTa Tenno nepeaaeTcs B
coeUHeHWs1 Anst UX OAHOBPEMEHHOIO OMNaBneHus, YTo6bl MOXHO 66110 NOAHATL KOpPNyC A0 OXNaXAeHUSA Npu-
rosi U NOBTOPHOro 06pasoBaHUs coeAnHeHnin. OCHOBHOE NpenMyLLEeCTBO 3aKoHaeTCs B TOM, YTO aHHasA onepa-
LS paccyuTaHa Ha paboTy 04HON PyKOW. DTO O3HAYAET, YTO UHCTPYMEHT OYeHb NoaxoauT Ana AopaboTku npu-
KreeHHbIX KOMMOHEHTOB, KOTOpbIe TpebyeTcsl MoBopaYnBaTth NPMBNU3NTENLHO Ha 90° Ans paspyLweHus Knesa noc-
ne pacnnasneHns nasHbIX coeguHeHn. PekoMeHayeTca NpoekTUpOBaTL NeYaTHyo NNaTty Takum obpasom, 4To-
6bl 0OCTaBanNoCh 4OCTAaTOYHOE NPOCTPaHCTBO AN fAAaHHOW onepaLun.

HegoctaTkamun AaHHOro MHCTPYMEHTa SIBMSIOTCA: 3aTpyAHeHHoe HabnogeHWe 3a pacnnasneHuem Npunost
W PUCK CIULLKOM BbICTPLIX ASNCTBUIA HEOMBLITHOrO onepaTopa. B pesynbTaTte KOHTaKTHble NNoWaaKu MoryT 6biTb
OTOpBaHbI OT NeYaTHOW NNaThl BO BpeMsl OAHOBPEMEHHOTO BLINOAHEHNA NOBOPOTA U NOABbEMA KOMMNOHEHTA.

HarpeTblid NMHUET noaxoauT AN yaaneHus ManeHbKUX MHOTOBLIBOAHBLIX KOMMOHEHTOB, HAaNpUMep LWecTu-
BbIBOAHbIX. [locne HaHeceHus droca Ha coeAnHeHUs Npoueaypa yaaneHns Takasi e, Kak paHee onucaHHas
Ansi ABYXKOHTAKTHBIX KOMNOHEHTOB.

MononHeHWe, AoNoONHEHUe U yaaneHue npunos NpakTu4ecku HeBbINOMHUMBI C UHCTPYMEHTOM AaHHOTO
TUNa, NO3TOMY UX PEKOMEHAYETCA BLINOMHATE C MOMOLLbIO A0NOSTHUTENbHLIX MeTOAO0B. [laHHbLI MUHCTPYMEHT He
pekoMeHAyeTCA NPYMEHATL ANA 3aMEHbl TaKUX KOMNOHEHTOB, Kak TeNNOYYBCTBUTENbHbIE YUM-KOHAEHCATOPbI, U3-
3a pucka TepMmoyaapa.

10.6 MNMasinbHUKK co cneyuanbHbIMU HAKOHEYHUKaAMU

3710 06bIYHbIE NAsANbHUKU C HAKOMIEHHOW 3Hepruei, ocHalleHHbIe crneuyanbHbIMU CMeHHBIMU HAKOHEUHN-
Kamu, KoTopble NoaxoasT Ans paboTbl ¢ orpaHUYeHHbLIM AMana3oHOM CTaH4apPTHLIX KOPMYCOB KOMMOHEHTOB Mo-
BEPXHOCTHOIo MOHTaxa. MIMeloTca HakoHEeYHUKN ANnst paboThl ¢ 6onbLuen HacTbio CTaHAapPTHLIX KepaMU4eCcKmx
4MN-KOMMOHEHTOB (pe3ucTopamu, koHgeHcaTopamu), kopnycamu MELF, SOD unu SOT 1 HekoTopbIMK ManbiMu
kopnycamu (SOIC n TSOP).

WHoraa noTpebutenn NpukpennsioT KX K He6OMbLLUM CTolKaM CBEPIIUIbHBLIX CTAaHKOB ANs nogaepXaHus
COBMeLLleHUsI No ocam X—Y, obecneyveHns ny4yLiero ynpasneH1st HaXKUMOM BHU3 U COXpaHeHUsi KOMNaHapHoC-
TU NepeaHer NoBEePXHOCTU MHCTPYMEHTa C NeYaTHOW nnatoin. PekomeHayemblin AnanasoH Temneparypbl HakoHeY-
Huka cocTaBnseT (260 + 20) °C. Pabouvie TemnepaTypbl NasinbHWKa, NUCTONEeTa-pacnbuiMTens U T. n. BolbupaioT B
3aBUCUMOCTY OT MaTepurana npunosi 1 KOMMoHeHTa, nognexatllero obpaboTke.

HekoTopble n3roToBUTENM NpeaniaratoT HakoHeYHWKK Ans kopnycos PLCC manbix paamepos (40 84 wrbipb-
KOB). HakoHEYHWKM MOTYT MPUMEHSITECS ANs MPUNOXEHUS BpaLLialoLL,Eero MOMeHTa Ha MPUKIIeeHHbIE KOMMNOHEHTbI
BO BpeMs pacnnasneHust npunos. OgHako TpyaHo HabnodaTb pacnnasneHue us-3a rinydbuHbl BbIeMKU HaKOHeY-
HKKa 1 6IM30CTU cocegHNX KOMMOHEHTOB. BB1Aay HEBO3MOXHOCTU TOYHO 3HaTb, KOraa Npunow pacnnaeneHx, He-
06x0a1Mmo 0cobeHHO OCTOPOXKHO AECTBOBATL BO M3bexaHne OTpbIBa KOHTaKTHLIX MoLwaAok ¢ nnatel npu paboTe
c TaknMmu matepuanamu, kak PTEF (TechnoH), kKoTopbli MMeeT HU3KyH NPOYHOCTL Mpu oTpeise. [Na yaaneHus
npunost Hacagku UHCTPYMEHTOB BGoslee BbICOKOro KauecTBa OCHaLLLaTCs BaKyyMHOW NPUCOCKONR ANa noabemMa
Kopryca no AOCTWKEHUN TemMnepaTypbl OnsiaBneHus.

Hob6asneHve unun yganeHune npunos NnpakTU4ecKM HEBLINOSHUMO UHCTPYMEHTOM AAHHOIO TUNA, U AaHHbIe
onepauum pekoMeHayeTcs NPoBOAWTL 3apaHee 1 ApyruM MeToaoM. He pekoMeHayeTcsi PUMEHATL AaHHbIA UHCT-
PYMEHT A 3aMeHbl KOMMOHEHTa, HO ero MOXHO UCMONb30BaTh NpU KpaHel HeobXxoanMOCTU, eCnu HU4ero
OPYroro HeT; B Criydae ero npuMeHeHnst MoOXeT noTpeboBaTthes HekoTopasi 4osoaka. [aHHble NasinbHNKN yMeHb-
LUaoT BMU3yarbHbIA 4OCTYN K COEAMHEHNIO U BO BPEMS yaaneHWs yCTPOCTBa BHOCAT PUCK OTOPBAaTL AOPOXKY UMK
KOHTaKTHY'0 NfoLaaky ¢ nnathbl, T. K. onepaTop MOXET CIULIKOM paHo MOAHATL KOMMOHEHT.
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11 MexaHu3npoBaHHbIe U NporpaMMMpyeMbie YCTaHOBKM A0paboTKu

11.1 O6LWKe NOoNoXeHns

Ona kaxgoi paboTel, onucaHHon B pasaene 8, B Tabnuvue 1 npreegeHsl pekoMmeHayeMoe MexaHn3npoBaH-
Hoe Ny Nporpammmpyemoe obopyaoBaHe U MHCTPYMEHThI 4opaboTk KOMMOHEHTOB NOBEPXHOCTHOrO MOHTaXa
BCEX LUMPOKO NPUMEHSIEMbIX TUMOB.

11.2MazoBble ycTaHOBKM gopaboTkn

azoBble ycTaHoBKM AopaboTku NnpedctasnstoT coboit HacTonbHoe obopyaoBaHue, cnocobHoe pacnpege-
NATb NOTOK HAarpeToro Bo3dyxa Unn rasa Yepes Hacagku unv vYepes pasgenutenbHble Neperopoaku Ha BelBoAbI
komnoHeHTa. OHW NpegHasHa4YeHbl B OCHOBHOM 4151 MHOTOBbLIBOAHbIX KOPMYCOB 1 cnocobHbl obecneumnsatb Ha-
YanbHyo Nanky, a Takke yaaneHue 1 sameHy KomnoHeHTa. PekomeHayeTcs uaberatb NpUMEHeHUA NUCTONeToB-
pacneinuTenein Ans yaaneHns KpacoyHoro nokpbITUs, a Takke pyyHbIX (heHOB Ans BosIoC.

Hacagkun o6bl4HO dhopmupytoT maTpuLy 13 Habopa maneHekux Tpybok B 6noke. Ana kopnycos PLCC
Hacagku 3arnbaroTcs BHYTPb OKOMO CBOMX HAKOHEYHUKOB ANS HanpaB/ieHNsi NOToka Ha KOMMOHeHT. [ns kopny-
coB QFP oHv HanpasneHsbl npsamo BHU3. OBopyaoBaHmne ¢ pasgenuTenbHbIMU NeperopoakamMmn AonyckaeT nNpo-
XOXAEeHWe HarpeToro rasa yepes LuiesieBble OTBEPCTUS, KOTOPbIE COBMELLIAITCA € KOHKPETHBIMU PAaMU BbIBOAOB
KoMMoHeHTa. B 06omx cnyyasix Hacagkv NogroHsitoTCA K KOHKPETHBIM TUNam 1 pasmepam KOprycoB, HO Ha HEKo-
TOpbIX YCTaHoBKax MaTtpuua Ans 6onsLIoro yeTpoicTea gopabaTtbiBaeT Manblie kopnyca npy ycnosuu, 4To npu
MPOEKTMPOBaHWU NeYaTHON NNaTthl NPeAycMOTPEHO A40CTaTO4HOEe NPOCTPaHCTBO BOKPYT HEGONbLUMX KOPNYCcoB Ans
AOCTYyNa K HAM.

Broku Hacagok sIBNAOTCH CMEHHbIMU 1 He 0Bs13aTenbHO MOTyT SIBNATLCA GbiCTpO3aMeHsAeMbIMU, 3TO 3aBU-
CUT OT TWNa yCTaHOBKW. Bonbluas YacTb yCTaHOBOK UMEET BCTPOEHHbIV HarpeBaTenbHbl anemeHT 1 gobasouHoe
COMIo, yCTaHOBMEHHOe Nog nevaTHoi nnaTtor Ans obecneveHns npeasaputensHoro Harpesa. B cnyvasx npose-
AeHns 6onbLuoro obbema AopaboTKW, PeMOHTa U MogepHU3aLMn MOXXHO pEKOMeHA0BaTL BCOMOraTenbHbI
3MeMeHT HarpeBsa: HarpeBaTenbHyIo MAUTY UNKU HarpeBaTenbHYo aspoanHaMuyeckyo TpyBy ¢ npocdunem Hapa-
CTaHWs TemnepaTypbl, Npy KOTOPOM NpeAsBapuUTerbHbIA HarpeB HauMHaeTCA paHblUe U TeM cambiM NpeaoTepaLLa-
eTcs TepmMoydap npu nepeHoce niaT Ha MecTo A4opaboTku.

TeMnepatypa ropsvero Bo3gyxa u ckopocTb NOTOKa perynupytoTcs, ornpeaenssi BpeMs onnaeneHus. B
CTPY/HOM TeyeHve pa3meLLaeTca TepMonapa, U ¢ ee MOMOLLbIO perynpyeTcst MOLLHOCTb B HarpeBaTeflbHOM
anemeHTe. CriMLLIKOM MoOLLHast KOMBUHaUUA TemnepaTypbl U CKOPOCTU MOTOKa cnocobHa BbI3BaTh OnnaBneHue
coenHeHu Ha 6AMKHUX KOMNOHeHTaX. Bo MHOMMX ycTaHOBKax MMeeTcsl Takke TaMep BbIKIIOUEHUs1 TOToKa
ropsidero Bosgyxa uvepes onpegenieHHoe Bpemsi Ans npefoTBpalleHus neperpesa KOMMNOHEHTa U NeYaTHon
nrarsl.

Mpouecc MOXHO HabnoaaTe Yepes BUHOKYNSAPHBIA MUKPOCKON UK AOMOSTHUTENBHO Yepes Buaeokamepy 1
Ha aKpaHe MoHuTopa. [N KOMMOHEHTOB C MarbIM LLIAaroM 1 KoMnoHeHToB BGA onTuyeckas cuctema ucnonbssyet
MPU3MEHHbLIN MeToA, paspeLuaroLLWii TOYHO coBMeLaTh BbIXOAHbIE KOHTaKTbl KOMMOHEHTa W KOHTaKTHbIe Miio-
Lwaaku.

Mo4TH BCE CUCTEMbI UMEIOT BCTPOEHHYIO BaKyyMHYHO MPUCOCKY, KOTOPYIO MOXHO BKIloUaTh 4ns nogbema
KOMMOHeHTa € NeYaTHOM NNaTtbl, 8 HEKOTOpPble YCTaHOBKW CHabXeHbl AaT4nKamu UIv NpyXMHaMu, NPUKperneHHbI-
MW K NPUCOCKE Y NO3BONSIOLUMU e/l aBTOMaTUYECKU NOAHUMATLCS, €Clv MPUNOW Ha BCeX COeANHEHMsIX pac-
nnaeneH. MMeroTCA HECKONBLKO KOHCTPYKTUBHbLIX BapUaHTOB CO BCMOMOTraTeNbHbIM MafieHbKUM OAHOCTPYHHbLIM
NasfibHUKOM ANA NPUMEHEHUS Ha OTAENbHbIX COeANHEHUSIX.

HaHHbii TN 060opyaoBaHMWSA ABMSIETCS OQHUM U3 MHOXECTBa AOCTYMHbLIX, UCTIONb3YyeMbIX 4NA yAaneHUst 1
3aMeHbl MHOTOLWITBLIPLKOBLIX YCTPOWCTB. PekomeHayeTcst HaHeCTU XUAKWIA cnioc Ha Bce coeanHeHusl, 3aTemM
ONNaBuTb COeAWHEHUs1 C MOMOLLbI0 COOTBETCTBYOL el Hacaaku. Kopnyc KoMnoHeHTa 3aTeM nogHUMaeTcsl ¢
NOMOLLbIO BaKYYMHOM NMPUCOCKU.

Ecnvn o6opyaoBaHve He CHabXXeHO OAHOCTPYIHBLIM NasiibHAKOM, TO OHO HE MOXET NPUMEHATLCA AN HaHe-
CeHNA AONONHUTENBLHOO NPUMNOSs UK AN yaaneHus nsboiTka Npunos 6es onnasneHusl Bcex coeavHeHuii. fins
3aMeHbl KOMNOoHeHTa (pucyHok 8) 06bIuHO TpebyeTcs NpegBapUTeNbHO HAHECTU NasibHYO NacTy, TabneTku npu-
nos ¢ pNOCOM N NOAMUMUAHBIE KieeBble NeHThbl ¢ nonockaMmu npunosi. Ecnu B yctaHoBke uMmeeTca ogHo-
CTPYWHBIN NAasAnNbHUK, TO AMsl ACNONHEHUA NPUMNos NpeanoyYTUTeNnbHee NPUMEHATL ero COBMECTHO C NasibHOM
nacToil BMECTO NPUIoKeHUsi IPOBOSIOYHOIO MPUMNOS C MOMOLLbI0 06bIMHOIO NasinbHUKa. CMm. Taike 10.4.
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PucyHok 8 — a3oBble yCTaHOBKM A0OPaboTKM

11.3 dokycupyemoe nHppakpacHoe obopygoBaHne

dokycupyemoe uHppakpacHoe o60pyoBaHNE COCTOUT U3 (POKyCMPYeMOro siyda KOPOTKOBOJTHOBOTO MH-
pakpacHOro N3ny4yeHns, KosIMMMPOBaHHOIO UM 3alTOPEHHOrO A5 CY)XXEeHWUs Nnowaan ero AeiicTema 4o pas-
MEepOB OMN/IaBASAEMbIX COEAMHEHNI KOMMOHEHTOB. B 60/bLLIMHCTBE C/lyYaeB METOA MOXHO MCMOMb30BaTh 415
npoBeAeHNA onepauum nepBoHayas bHON Nanku, a Takke 411 yaasieHUs 1 3aMeHbl KOMMNOHEHTA.

M3-3a Takoro cnocoba nepeHoca Tenna npoLecc ABASETCA YyBCTBUTE/IbHLIM K TEN/0BOI Macce v LBeTy,
No3TOMY KOMMOHEHTbI ONpeeeHHoro Tuna, Hanpumep YepHble naacTukosble kopnyca VC, MoryT o4eHb CU/IbHO
HarpeBaTbCs, €CNM He MPUMEHSIOTCA CneuvanbHble 3KpaHbl UM He UCMONb3YeTCsA NOBbILEHHAsA CTeneHb Npeao-
CTOPOXHOCTW NPU HACTPOLiKe U MporpaMMMpoBaHnM 060pyAoBaHns. OUeBUAHO, YTO Noc/iefHee 3aMeyvaHne He
ABNAETCA NPUHLMNMANLHBIM, CNIM KOMMNOHEHT 6yAeT BbIOPOLLEH NOC/e yaasieHns.

[ns cokpalleHvs BpeMeHn npolecca pekoMmeHayeTcs b0 ocHallaTb yCTaHOBKY NPOrpaMMuMpyeMoii cTaH-
uveli npeaBapuTeNIbHOrO HarpeBsa, b0 nNpeaBapuTeNlbHO HarpeBaTb NevYaTHyH MaaTy BHE YCTAHOBKM U 3aTeM
6bICTPO NEepPeHOCUTL ee Ha ycTaHOBKY. PaboTa npoBoautca Ha nnatgopme, cnocobHol nepemeLlaTbcs No 0csm
X, Y. Lmkn HarpeBa MOXeT nporpaMMmpoBaThbCs 418 06ecneyeHuns pasHbix TeMnepaTypHO-BpeMEHHbIX Npodou-
neil ans BbIBOLOB KOMMOHEHTOB Pas3/iMyHbIX DOPM U TensI0BbIX Macc. bonee crnoxHbie KOHCTPYKUMU UMeKT
ONTUYECKME CUCTEMbI C pacluensieHHbIM iy4oMm, obneryawlmm comelleHme kopnycos AC ¢ manibiM warom
BbIBOJOB C PYCYHKaMMN KOHTaKTHbIX M/I0LWLAA0K NeyaTHOl nnaTtbl 1 COBMELLEHNE ObICTPO 3aMeHAEMbIX 3aC/TOHOK,
HaCTPOEHHbIX NOA, KOHKPETHbIE TUMbI U pa3Mepbl KOPNYCoB. B aHHbIX yCTaHOBKaX MHIpaKkpacHble Iy4n Hanpas-
NeHbl TONbKO Ha BbIBOAbI U HE NOMajatoT Ha ns1acTMaccoBble kopnyca.

Kpome TOro, fiaHHble YyCTaHOBKM MOTyT OCHaLLaTbCA BCTPOEHHbLIMU HacaAkamy C BaKyyMHbIMU NUHLETaMK,
KOTOpble YMEHbLUAT BEPOATHOCTb NOAbEMA [OPOXEK C NeYaTHbIX NaaT U3-3a MHOTOKPATHbLIX MOMbITOK NoAbeMa
KOMMOHEHTAa C NeYyaTHON naaTbl C MOMOLLbIO CW/bl, 4OCTATOYHOWN AN pa3pyLLEHUS NOBEPXHOCTHOIO HATSXEHUA
pacnsiasneHHoro npunos. Nepeg yaasieHNEM KOMINOHEHTA Ha BCe COEAVHEHNA PEKOMEHAYETCA HAHOCUTb XUJ-
KW oAtoc. XOTS pekoMeHayeTcs, YTo6bl NPOrpaMMbl YCTAaHOBKM 3aC/IOHOK U TeMN10BbIX Npodiuien 6biam oguHa-
KOBbIMM B TeX C/yyasx, korga gopabaTtbiBaeTcsi onpefesnieHHblil TUM Kopnyca, HO C y4eTOM Pa3HoW TOMLMHBI
nevyaTHbIX NnaT 1 cI0eB MOXeT NOTpPeb6oBaTbCA NMPOBECTU HECKO/IbKO MPOBGHbLIX MPOrOHOB A1 KaXA0n HOBOW
CXeMbl C Liefbi0 HACTPOIKM NPaBuIbHOrO TeMnepaTypHO-BpeMEHHOro Npodns.

Ecnn 060pyAoBaH/e He OCHAaLLEeHO MUHUATIOPHbIM Nasi/IbHAKOM WM OAHOCTPYMHbLIM BO3AYLUHbIM WM Fa30-
BbIM NasA/IbHUKOM, TO OHO HE MOXET NPUMEHATHLCA AN HAHECEHUS AOMONHUTENbHOIO NPUNos UK ANA yaaneHus
136bITKa Npynos 6e3 onnasneHns Bcex coeanHeHuid. [1na 3amMmeHbl KOMNOHeHTa 06bI4HO TpebyeTca npeaBapu-
Te/IbHO HaHeCTU nasa/ibHYl nacTy, TabneTKu npunos c CbﬂIOCOM nnn npeasapuTesibHO HaHeCTU NosIMNMUAHbIE
K/ieeBble /IeHTbI C Nosiockamu Npunos. Ecnun B ycTaHOBKE MMEETCH OAHOCTPYMHBIA NasibHUK, TO 4718 A0N0NHe-
HVIS1 NpUNos NpeAnoyTUTesibHee NPUMEHNUTL €ro COBMECTHO C NasifIbHOW NacToii BMECTO 1CNo/b30BaHNs NPOBO-
I0YHOrO NPUNOSA € 06bIYHBLIM NasIbHUKOM. Takxe cM. 10.4.
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11.4 O6opyaoBaHue c Tepmogamu (HarpeTbiMu aneKTpogamm)

MeToAbl, OCHOBaHHbIE Ha MCNO/bL30BaHUN 060PYAOBaHUA C TEpMOgamMm, NMPUMEHSIOTCA A1 NepBoHavaslb-
HOIM YCTaHOBKM 1 Nalikun, a Takxe gnsa gopaboTtku. B o6opygoBaHumn ¢ Tepmogamu, paspabotaHHom Ha 6ase ma-
NIeHbKMX CBAPOYHbIX MalUWH, NPUMEHSATCA MeToAbl MMNY/IbCHOrO KOHTAKTHOrO a/1eKTpoHarpesa. Harpes ocy-
LeCTBIAETCA Yepes 3/1eKTPoAbl cneumanbHol (hopMbl, BbINOAHEHHbIE /19 O4HOBPEMEHHOIO KOHTAKTUPOBAHUSA
CO BCEMW KOHTaKTaMn MHOFOBbIBOAHbIX YCTPOCTB. MaTepuasnbl 3/1eKTPOL0B He CMayMBalTCA KOMOBUHALNAMM
htoca 1 Npunos, UCNosib3yeMbIMU Ha NevaTHbIX niartax. Kak u npy npyMeHeHny HarpeToro NUHUeTa, Hanpsxe-
HVe hakTUUYeckn OTCYTCTBYET Ha /Il0ObIX KOHTaKTax yCTPOCTBa BO BpeMs paboyero uukna (pucyHok 9.)

HarpeBare/ibHoe Npucnoco6/ieHne 415 naviku

MHOroBbIBOAHbIX VC ¢ BblIBOAAMM B BUAE Kpblia
yaiiku. MpsMoli KOHTaKT WN KOHTaKT Yepes
NIEHTOYHbIE BbIBObI

\BbIBOAbI yCTpoiicTBa

PucyHok 9 — [Maiika oniaB/eHVeM HarpeTbiMy TepMogamu

Ccuctema 3/1ekTpoaoB, NpefHasHayeHHasa n/1a fopaboTkn, 06bIYHO MOHTUPYETCS Ha obpaseu, npecc-cop-
Mbl ANA ob6ecnevyeHunst oueHb TOYHOro BEpPTUKasZIbHOro nepemMelieHna n nogaepxaHmna KomnaaHapHoOro noJsioxe-
HWSI NLLEBOI NMOBEPXHOCTMN 3/1EKTPOAA OTHOCUTENIbLHO OCHOBaHUSA Npecc-hOpMbl U MOBEPXHOCTU NeyvaTHOMi niathl.
OueHb BaXHO perynsipHo NpoBepATb KOMNIaHaPHOCTb, HaNnprYMep, exevacHo, n obecneynBaTb COCTOSHME, MpU
KOTOPOM 32XUMHOE MPUCNocobieHne AN NONOXKEHUS KXXA0N OTAENbHON KOHTAKTHOM niowaaku nevyaTHol nna-
Tbl MO3BOMSET Npecc-hopmMe KOHTPO/IMPOBATh IOKA/IbHY0 KOMMJaHAPHOCTbL NeyvaTHOl naaTbl C OCHOBaHWEM
npecc-thopMbl 1 HArpeTbiM 3/1EKTPOAOM.

Bornee crnoxHble cucTeMbl UMEIOT MIaBaloLLyl0 Hacaaky, Kotopas crnocobHa cneauTb 3a NOBEPXHOCTbLIO
neyaTtHol nnaTbl U Takum o6pa3om obecneynBaTb COCTOSAHME, NPU KOTOPOM BbIBOAbI YCTPOWCTBA POBHO YAEPXU-
BalOTCA Ha ee NoBepxHOCTW. MeToA ¢ TepMoAamMu 0COBEeHHO NOAXOAUT A5 MJIOCKNX KOPNYCOB, KOTOPbIe M3Ha-
YyanbHO 6blnM pa3paboTaHbl 415 AaHHOTO MeToAa, a He ANS APYrMX NPoLEeccoB ONnfaBieHNs, KOTopble B HACTOS-
Liee BpeMs MCNOJb3YHTCS A8 NNOCKMX KopnycoB. OAHAKO C MOMOLLbI0 3M1EKTPOAOB, MMERLLMX TOUHY hop-
MYy 1 COOTBETCTBYHLNX KaXXA0MY KOHKPETHOMY U3aento noctaBLinKa, MOXHO, HO C HEKOTOPbLIMWU TPYAHOCTAMMN,
yaansitb U 3aMeHsITb Takke koprnyca PLCC HaycTaHOBKe C TepMogamu.

LiMknbl mpoLeccoB yaaneHus v 3ameHbl MOryT GbiTb TPYA0EMKUMU M3-3a HEOOXOAMMOCTI HarpeBaTtb CpaBs-
HUTeNbHO 60bLlUKE TEeNN0Bble Macchl. B onepauunmn 3ameHbl 31eKTpos TpebyeTcs 0CTaBATb Ha MecTe, YTOObI
Kpenko AepxaTtb BbIBOAbI HA NeYaTHON nnate, noka npunoii He 3ateepaeeT. [15 060MX NPOLECCOB — yAa/eHns
1 3aMeHbl peKoMeHyeTcs NPOBOAUTL NpeABapuTeNbHbli Harpes go 100 °C.

MpumeyaHune — KOMMOHEHTbI, MMetOLME XOTA Gbl OAVH BbIBOA, AePOPMMPOBaHHbIV [0 COCTOSIHWSA, Mpu
KOTOPOM KaKyl-TO 4acTb Takoro BbiBofa TpebyeTcsi BbIpaBHMBATb BHU3 Ha €ro KOHTaKTHYH Msiowazky Gosiee yem Ha
YABOEHHYIO TOMLMHY BbIBOAR, PEKOMeHAYyeTCsl BblOpachbiBaTb B OTXOAbl. OCTATOYHOE HanpshkeHue nocsie OTBePXAEHNS
npunos 6yfeT CHWKaTb HaJeXHOCTb COefMHEHNs, CO BPeMEHeM MPUBOAA K pPa3pyLUEHUI0 COeAUHEHUS.

[ns wara mexgy ebiBogamu 6onee 0,8 MM NpvMeHeHWe nasnbHOW nacTbl 4718 onepalumn 3aMeHbl BbINo-
HVMMO, HO MOXEeT BbiTb HECKO/IbKO KOPOTKMNX 3aMblkaHuii, KOTOpble TpebyeTca NMKBUANPOBATb, 1 UMEETCA PUCK
06pa3oBaHmns LAPMKOB NPMNOoS. /3-3a HaNNUMa OKpyXatLLnxX KOMMOHEHTOB NacTy NnoTpebyeTcs A03MPOBaHO Ha-
HOCUTb LINPULEM, @ He cnocobom TpadiapeTHOI neyatu.

[na wara He 60onee 0,8 MM Tpy4HO paBHOMEPHO HAHECTU A0CTaTOYHO Masible KOSIMYecTBa NacTbl Ha Kax-
[Oy10 KOHTaKTHYH niowaaky. imeetcs ogHa BO3MOXHOCTb — BMECTO NacTbl 06bIYHOMO TMMa NPUMEHSITb NacTy ¢
HU3KUM cofepxaHnem npunos. B KayecTse asibTepHaTWBbl NPUrofHbl TabeTkn Npunos ¢ o/Il0COM Ha TMBKUX
NAacTUKOBbLIX HOCUTENAX, HO OHW MMEKT crneLmanbHble (MHAMBUAYaNbHbIE) KOHCTPYKLUU AN KaXA0ro Tuna Kop-
nyca. ViHorga nocne ygasneHnss KOMNOHEHTa Ha KOHTaKTHbIX NoLwajKkax ocTaeTca OCTaTOYHOE KOIMYeCcTBO Npu-
nosi. B aTux cnyvaax tpebyetcs f06aBnATb TONLKO OOC.
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Kak 1 B ra3oBoM 060pyi0BaH1K, yCTPONCTBA C TepMoAamMy 06bIYHO UMEKOT BakKyyMHYH MPUCOCKY, BCTPO-
€HHYI0 B CUCTeMy 3/1eKTPoA0B, A1 NoAbeMa KOMMNOHEHTa nocne onnasneHus. [Ana yaaneHns KOMMoHeHTa
KMCTOYKOM UM pacnbl/iMTeNieM HaHOCUTCA HEBO0/bLLIOE KONMYECTBO MATKOro do/itoca nepeg, 3arpy3koi nevatHoi
nnatbl NOZ rofI0BKy yCTPONCTBa 40paboTku, T. €. noc/ne npeABapuTesibHOro Harpesa.

dnekTpopA onyckaeTcs Ha BbIBOA, ¥ HA HarpeBatoLLMiics 3N1eKTpoa nogaeTca nutaHue. Korga npunoi pac-
NaaBUTCA, BKIOYAETCA BakyyMHasa Nprcocka M anekTpos NogHMMaeTcs BMECTe C KOMMNOHEHTOM, NpuxXaTbiM K
npucocke. Mocne go6aBneHnst NasnbHON NAaCTbl HA KOHTAKTHbIE NIOLLAAKU KOMMOHEHT-3aMeHnTeNnb 6o ycra-
HaBNMBAETCA Ha NeyaTHYH naaTy BPyUHYH0, IM60 NoMeLLaeTCcs BHYTPY 3/1EKTPOAA U YAEPXKMBAETCH B HEM Baky-
YMHOI NPUCOCKOI. DNEKTPOL, HAX0AMTCA HA MecTe BO BpeMs LIMK/I0B Harpesa 1 OXNaxkAeHUs 1 Mo KX 3aBepLue-
HUX NOAHVMAETCS.

Job6aBneHve nNpynos pekoMeHAyeTcs NPOBOAMTL TO/IbKO B TEX CIyYasx, Korga BCeEM COeAVHEHUAM Tpeby-
eTCcsa 0AMHaKOBOE KO/IMYECTBO Npunos, 406aBASeMOoro A5 MOHTaxa UM eMOHTaXa KOMMNOHeHTa. Kak oTmeyeHo
paHee, B 60/IbLUMHCTBE C/ly4aeB NpeanovTUuTesibHee NPpUMEHATL METO/, 3a61aroBpeMEHHOr0 A03MPOBaHNsA na-
ANbHOI NacTbl. B 0CO6bIX Calyyasx COOTBETCTBYIOLLEN anbTepHaTNBOM MOXET ObiTb NPYMeHeHVe TabeTok Npu-
nos ¢ o/1IloCcoM. Y ganeHue npunos He BXoauT B (DYHKLUMIO 060pyA0BaHMA AAHHOIO TUMa, U ero pekoMeHayeTcs
npoBOAUTL 3a61aroBPEMEHHO APYIM METOLOM.

11.5 JNasepHoe o6opynoBaHune gNns onsasseHns

MpumeHeHne nasepa 419 MOHTaXa KOMMNOHEHTOB MEeTOA0M Nalikiu onnas/ieHnemM orpaHMyeHo onpeaesneH-
HbIMW CrlyYasmu, criefoBaTtenibHo, A1 HUX Na3epbl MPUMEHSIOTCA U Kak MHCTPYMEHT fopaboTku. JlasepHoe 060-
pyaoBaHue o4eHb TOYHOE, 1 ero MOXHO NPUMEeHATb ANA Harpesa COG,EI,VIHEHVIVI C uenblo yaaneHna KOMNoHeHTa
1Ay nonosiHeHus npunos (pucyHok 10). OueBMAHbIM NPENMYLLECTBOM AAHHOrO MeTofa ABMSEeTCA ero npeumsun-
OHHOCTb W, CNlegoBaTesibHO, BO3MOXHOCTb 136eraTb ONaBeHNst COCeAHUX NasiHbIX COeAUHEHUIA N CBEAEHUS K
MUHUMYMY KONIMYecTBa Tenna, NpuaoXeHHOro K kopnycam.

PucyHok 10 — ABTOMaTM4eckoe fla3epHoe o6opyaoBaHve A5 oniaBneHus

12 BcnomorartesibHble MHCTPYMEHTbI U 060pyAoBaHme

12.1 O6bIYHbIE NAANBHUKN

Mpun ncnonb3oBaHUKN 06bIYHLIX NASIBHUKOB (HanpuMep, MOLWHOCTLIO 50 BT) TpebyeTcsa 60blIoe MmacTep-
CTBO, YTOObI N36eXaTb NOBPEXAEHNA U3-3a TEPMOYAAPOB, HAHOCUMbIX KOMMOHEHTaM MOBEPXHOCTHOrO MOHTaXa.
Vicnonb3oBaHWe MOLLHbIX Nas/IbHUKOB HE PEKOMEeHAYTCSA, 3a UCktYeHnem kopnycos MELF 60MbLumx pasme-
POB UM KOMMNOHEHTOB C MOHTaXOM B CKBO3Hble OTBEPCTUS, MPUCNOCOGNEHHbIX 4151 NOBEPXHOCTHOTO MOHTaXa.

12.2 HarpesartesibHble NAUTHI

HacTosTenibHO pekoMeHayeTcs NPUMEHATL HarpeBaTtesibHble NANTbI (MW anlbTepHATUBHbIE CpeacTsa), obec-
neunBatoLLne AONOMHNTENbHBIA HAarpeB 40 1 BO BPEMSI 40PabOTKM, eC/M 3TO NPaKTUYECKM BbIMOMHWMO. MOMUMO
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AONONHUTENBHOTO COKPALLEHUS SHEPTUK, NOTPebNAeMol OT HarpeBaTeNbHOMO 3NeMeHTa, AONOSTHUTENbHbIN Ha-
rpeB 3Ha4UTEesIbHO CoKpalLaeT pyuck TepMoyaapa AopabaTbiBaeMoro KOMMOHEHTA, OKPY)KatoLLMX €r0 KOMNOHEHTOB
n camy nevatHyio nnaty. MNpeaeaputenbHbIi Harpes 0cobeHHO BaxkeH Npu paboTe Ha MHOrOCNOMHBIX NnaTax,
rae snara, agcopbvpoBaHHas Mexay CnosiMmn, MOXeT NPUBECTU K PACCNOEHUIo, €CAIN NPUHATLI HeAOCTaTOUHbIe
Mepbl NPeaoCTOPOXKHOCTY.

12.3 NMHeBMaTUYECKME AO3ATOPDI

MHeBMaTUYecKne ao3aTopbl cNocobHbLI 0becneunBaTh OAHOPOAHLIN YrIpaBAsieMblil UCTOHHWK NasifbHON Na-
CTbl, NPUroaHeiv ansa gopaboTku. [lozaTtop pekomeHayeTcs cogepaTb Npy NOCTOAHHON TeMnepaTtype, 4Tobbl
pa36pochkl B 4O3MPOBaHHOM KONMUYECTBE NacTbl B pe3yrbTaTte U3MEeHEeHUs BA3KOCTU CBOAUNUCH K MUHUMYMY.
Bonbluas YacTb YCTPONCTB OCHaLLaeTcs perynsiropoM gaBreHust Bo3ayxa, nporpamMmmypyemesiM TanMepom anu-
Hbl UMMNYJILCOB U U3MepuTeneM, KOTOPbIN NokasbiBaeT gaBrieHue, HauuHasi ¢ HopMmarbHOW 3aBOACKOR nogayn
oxaToro Bosayxa 6e3 macna. mnynbc 3anyckaeTcs nefanbHbIM BbiKoYaTenem.

Mpu NnpucoeanHEHUN K LLINPULLY C NasiNbHOW NacTol MOXHO HacTpauBaTb AaBneHWe U NporpaMMnupoBaTh
ANVHY UMNynbca Ans ynpaeneHnsl o6 beMom NacThbl, 403MPYEMbIM €4WHUYHBIM HaXkaTUeM Ha neaasnbHbIA BbIK-
novatens. B 6onee npoctom 060opyaoBaHUM aBTOMATUYECKOE yNpaBrneHue ANMMHOW UMMYNbLCOB OTCYTCTBYET.
[aHHble ycTpoicTBa pacnpegensoT KONIMYECTBO NasnibHON nacTel 6onee ToYHO, YeM pyyHble Wwnpuubl. MNoao6-
Hble YCTPONCTBa MOTYT NPUMEHSATLCS U AJ151 4O3UPOBAHUS KIest.

12.4 UHCTpyMeHThbI 4opaboTKu Ans NeYaTHbIX Y3NOB C MOHTA)XXOM B CKBO3HbI€ OTBEPCTUS

M3-3a pazaMepoB HAKOHEYHWKOB, KOTOPbLIE AeNatoT NasifbHUKK CITULLKOM FPOMO3AKAMU, AaHHbIE UHCTPYMEH-
Tbl OTNAWKN OrpaHUYMNBAIOTCS pasMepamMu, No3BONSIHOLLMMU YAANSATb U3GbLITOK Npunost ¢ HebonbLioro Yicna co-
eaVHEHWIH KOMNOHEHTOB MOBEPXHOCTHOIO MOHTAXa M OTMaiK1 KOMMOHEHTOB NOBEPXHOCTHOTO MOHTaXa C MarbiM
4ncnom BbiBo4oB. bonbllas YyacTb TUNOB AaHHbIX MNasIbHUKOB UMEET HacaZkv C BaKyyMHbIMU nNpucnocobneHn-
MU ANa oTcacbiBaHUst U36biTka Npynosi. OHW BecbMa Mosie3Hbl Ans yaaneHusi 3bbiTka NPUnost ¢ KOHTaKTHBIX
nnoLlagok nocne nogbema KOMMOHEHTOB C NeYaTHOW NnaTbl.

12.5 O6bIYHbIE U BaKyyMHbI€e NMUHLETbI

PekomeHayeTcs NpUMeHsTL Habop NUHLIETOB € MAMKUMW NepegHUMU KOHLiaMW, Hanpumep 13 BblcoKoTemre-
paTypHbIX N1aCTUKOB UK KOCTSIHBIE, BO U3bexaHne NnoBpeXxaeHWs KOMNOHEHTOB, a Takke TOKONPoBoAsLLMeE NH-
LeThl, BO M3bexaHne 06pa3oBaHUA pasHOCTU NOTEHLIMANOB MEXAY KOMMOHEHTaMM, YyBCTBUTENbHLIMU K CTaTUYEC-
KOMY 3MEeKTPUYECTBY, U OCTanbHbLIMM KOMMOHEHTaMW.

BakyyMHble MUHLETbI MOTyT GbITe 6osiee NpeanoYTUTENbHBI 4151 HYBCTBUTENbHBLIX KOMMOHEHTOB, HO HE BCe
KOMMOHEHTLI UMEIOT NIT0CKMe BepXHUE MOBEPXHOCTU, HeobxoamMble ans 3axeaTa. Kopnyca MELF, perynupye-
Mble PE3MCTOpPLI 1 Perynupyemble KoHAeHcaTopbl NpeacTaBnsioT cobol NpYMepbl KOPNycoB, HEeYA0OHbLIX A4S
3axBara. HekoTopble BaKyyMHbI€ MUHLIETLI MMET AOMOSHUTENBHYIO BpallaeMyto HacafKy, KoTopast MOXKeT 6biTb
ronesHa ansi COBMEeLLEeHNsi KOMMOHEHTOB BO BPEMS PYUHOI YCTaHOBKM.

HakoHeuHUKN 0BbIYHBIX 1 BaKYYMHbIX MMHLETOB pekoMeHayeTca cogepxaThb B uuctoTe. XKenatensHo pas-
paboTtaTb Hagnexallle ohopMIIEHHbIE MHCTPYKLIMK, B KOTOPLIX MpeaycMaTpyBaeTCsl perynsipHasi O4MCTKa, Mo KpanHen
Mepe, exxedacHasi U vallle, U B KOTOPbIX yKasaH MeToq O4YMUCTKM Npy 0BHapyKeHWUN Kakoro-nnbo 3arpsisHeHus!.

12.6 Bauku ¢ npunoem

Baykv ¢ npunoem MoryT NPUMEHATLCA A5 NaKM UK OTNANKK, HanpuMep, BbIBOAHBLIX paMOK Ha MOZYSIAX
neYaTHbIX MiaT ¢ yMeHbLUEeHHbIMY pa3Mmepamn. TemnepaTtypy pacrnnaeieHHOro npumnost pPEKOMeHAYeTCs KOHTPO-
nuposaTh B Npegenax + 5 °C oT 3agaHHOro 3HavYeHusl.

12.7 MepHas onneTtka

CBexyto MegHyIo OMneTky MOXHO NPUMEHSITL BMECTe C NasiiIbHUKOM COOTBETCTBYHOLER MOLHOCTY NSt
YMeHbLUEHNS KonMyecTBa Npunosi B coegnHeHnsxX 60nbLIMX YUn-KoMNoHeHToB. Ee TpyaHO NpUMeHsTh Ans kop-
MycoB MasiblX pasMepoB, a Heobxo4MMOCTb NPUMEHEHUs NasinbHUKa co3aaeT pUck Tepmoyaapa.

13 MNpoueaypbl AOKYMEHTUPOBaHUA onepaunii 4opaboTKu

13.1 O6Gwme nonoxeHus

Crporuii koHTponb NpoLlieayp AopaboTkm obycrnosneH HeobxoanMocTbio cbopa AaHHbIX ANA COKpaLLeHWs
CTOUMOCTU 1 pa3paboTku NporpamMm MoBbILLEHUS BbIX04a Ka4eCTBEHHOW NpoAyKLUK, a Takke Anst HopMansHoro
yrpaeneHnsl NpoLeccoM 1 ornpeaeneHnsi BO3MOXHOro Yncna 4opaboTok nnaThl 40 ee OKoHYaTeNbHOW OTOPaKoBKM
Kak He oTBevatoLLel TpeboBaHMsAIM.
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13.2 Konuu oTKNOHeHU

B kavecTBe MeToaa onpeaeneHns AedekToB MPOEKTUPOBAHWS U TEXHOMOMMYECKOro npoLecca pekoMmeHay-
eTCcs NpUMEHEHNe KoMK OTKNOHEHWIA NS NPpOTOKONMpoBaHWs AedeKToB Narikv Npu nepBomM U3roTOBNEHNA HOBOW
KOHCTpyKUMK. MeToa sakntovaeTcs B cosgaHum hoTokonum cobpaHHou nnaTsl U MapkUpOBKY Ha HER MECT BCex
AecbeKToB ANa NapTUM NpoBepsieMbIX NNaT (Hanpumep, decatu). Ona cnegyrowux gecat nnat 6ygeT Ucnonb3o-
BaTbLCH HOBast KONUSA U T. A. Takne KoNuu nornesHel 4ns yerpaHeHus aedekToB npouecca Uin Kak MHaukaTopsl
OTKINOHEHWIA B Xoae rnpoLiecca.

13.3 ConpoBoxaalLwue OKYMEHTbI

Korga onepaTopbl U KOHTPOSEPsI BLIMOMHSAOT onepauui AopaboTki, MoAepHU3aLIMN UM PEMOHTA, PeKo-
MeHAyeTcs MpoTOKONMPOoBaTh AaHHbLIE ASHCTBUSA AN KaXaoro nevaTHoro yana.

OnepaTopaM WUin KOHTpoJIepam pekoMeHOyeTCsl 3aHOCUTL B NPOTOKOM AaHHble 0 Yncre AedeKToB B KadK-
Joi kateropun B cooTBeTCTBUM € Tabnuueit 2 FTOCT P M3K 61191-1.Ux paboTy pekoMmeHayeTcs npoBepsiTh, No
KparHel mepe, Ha BLIBOPOYHON OCHOBE APYroMy Oneparopy Ui KOHTponepy.

13.4 CocTosiHMe gopaboTku

UT0BbLI 06EeCne"nTs NPOCNEXMBAEMOCTL COCTOSIHUA opaboTKW, pekoMeHayeTcs paspaboTaTb KOHKPETHbIN
nnaH, MO3BOSSOLLIMIA NpocnexnsaTth AopaboTaHHOe Usgenue B akcnyataluu.

Ona ynydweHns obLLein cucTeMbl ynpasneHUs NpoLeccoM MonesHo cosfaTs NPoCcTol MeToq ¢ obpaTHON
CBSI3bIO MO KOPPEKTUpPYIoLLEMY AeACTBUIO B cooTBeTCTBUU ¢ MOK 61193-1.

Tabnuua 2 — [dedekTbl neyaTHbIX y3roB

Homep

nedekta OnucaHune pedexra TpeboBaHus

01 OTknoHeHne oT TpeGoBaHui cOOPOYHOro YepTexa FOCT P MOK 61191-1
a) MPOMYLLEHHBIA KOMMOHEHT 411

b) HenpaBUNbHbLIA KOMMOHEHT
C) NepeBepHyTbIli KOMMOHEHT

02 [MoBpexaeHne KOMNOHEHTOB CBEPX OOMYCTUMbIX, ONPeAeneHHbIX N3- [OCT P MOK 61191-2
roTOBUTENEM UM COOTBETCTBYIOLMX AONONHUTENBHbIX TpeboBaHWi
a) MoBpexAeHne KOMMOHEHTa (TpeLwuHa)
b) pacTpeckuBaHne nog Bo3geicTBUEM Braru (3epHeHue)

03 lMoBpexaeHne nevaTHOro yana unuv nevyatHow nnathbl M3K 61191-1 10.2.1,

a) MU3NUHT UMM TOYEYHOE pPacclioeHne, KOTOpble BO3OEWCTBYIOT 10.2.1.1, 10.2.3
Ha OYHKUMOHANBHOCTb

b) B3gyTe wnu paccrioeHue, KOTOpble CO3Aa0T MNEPEMbIYKU
Mexay MeTannmavpoBaHHbIMWU CKBO3HbIMWU OTBEPCTUSIMU/NPOBOAHUKA-
MU

C) HEJONYCTUMOE OTKIOHEHWE OT MITOCKOCTHOCTU

04 Me:xcoeamHeHns B MeTaNNMM3NpoOBaHHbIX CKBO3HLIX oTBepcTuax cBol- | TOCT P M3OK 61191-1 10.2.4,
BOJaMu U 6e3 BbIBOJOB 10.2.4.1, 10.2.5

a) HECMOUYEHHOE OTBEpPCTME UMK BbIBOA

b) HeynoBneTBOpUTENBHOE 3aMONTHEHME OTBEPCTUS

C) pasnom NasiHoro CoeAMHEHUs!

d) xonogHas narka wunu HapyleHHoe nasiHoe CoefMHEHUe

05 OTKNOHEHNE OT MMHMMANBHOIO PacYETHOrO 3MEKTPUYECKOro 3a3opa [OCT P MOK 61191-2
a) CMellieHe UM HECOBMELLLEHUE 3ITEeKTPONPOBOASILLIEN YacTh KOp- 9.5.1

nyca KOMIMOHEHTa unv npoeoaa
b) obpasoBaHue waprKoB npunos
c) ob6pasoBaHune nepembldeK Npunos
d) BbINnecku npunos
€) nayTuHa mnu Kopka npunosi
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OkoH4aHue mabnuupi 2

ﬂg;'\giga Onucanune pedexta TpebGosaHus
06 [edekTHble nasiHble coeauHEHUsi — BbIBOA, KOHTAKT UMW KOHTaKT-
Has nnowaaka
a) AecMauuBaHue UM HecMadmBaHve
b) BblwenaumBaHve npunos
C) HEAOCTaTOYHOE KOMMYECTBO NpUNos
d) kanunnsipHoe 3aTekaHwe npvnosi
€) HepgocTaTouHOE pacnnaBneHve FOCT P M3K 61191-1
f) HenonHoe coeauHeHne (06pbIB) 10.2.4, 10.2.4.1
g) n3beITok npunos
h) upeamepHoe KONM4ECTBO NyCTOT B Mpurnoe
i) NPOHVKHOBEHWE Knes
j) oxpynunBanne sonota
07 MoBpexaeHHass MapkMpoBKa Ha nnarte FOCT P M3K 61191-1 10.2.2
a) uameHeHHasi
b) ctepTas
08 HecooTtBeTcTBME TPeGOBAHMAM K OYUCTKE MK NPU KOHTPOMEe YNUCTO- FOCT P MOK 61191-1
Tbl 9.5,9.5.2.1
09 HecooTtBeTcTBre TpeboBaHMAM K BNaro3awmTHOMY NOKPLITUIO [OCT P M3K 611911
11.1.2.2

14 MNoaroToBKa onepaTopoB U KOHTpoOnepos

BcnepgcTaure manbix pasmepos KOMNOHEHTOB U LLMPOKOTO Anana3oHa KOHTAKTOB U TUMNOB NasHbIX coenHe-
HWW NMoAroTOBKa OMepaTopoB UM KOHTPOIEPOB, HeobXxoaumas Ans NpoBeAeHUs HaaeXHoN AopaboTKM NOBEPXHO-
CTHOrO MOHTaXa, 3Ha4YUTesNbHO NPOACIKUTENBHEN, YeM Ans paboTbl C KOMMNOHEHTaMW NPU MOHTaXe B CKBO3HbIe
OTBEPCTUSA.

He Bce kaHanaaTLl BNageoT HeobxoAUMbIM YPOBHEM PYYHOrO MacTepcTBa. Beex kaHamaaToB pekoMeHay-
eTCA MpoBepsiTb Ha OTCYTCTBUE AallbTOHW3Ma W YAOBMNETBOPUTENBHOE 3pEHUE BO BPEMS €XEroQHOW NMPOBEPKU
rnas MegauLMHCKON KOMUCCUEN.

B nnaHbl noaroToBkM pekomMeHAayeTes BKoYaTh crieylolme TeMbI:

a) UCMOomb3yeMble TUMbl KOMMOHEHTOB, UX 0603HaYeHUe, MapKUPOBOYHbIE 3HAKN OPUEHTaLWN U CTaHAapTHbIe
LIBETOBbIE KOAbI;

b) oBpaLleHne ¢ YyBCTBUTENLHLIMU MaTepuanamu;

c) TpeboBaHus K COBMELLLEHWIO BCEX KOMMOHEHTOB Ucnorb3yemMbix Tunos (cM. FOCT P MOK 61191-2);

d) chopMmbl rantenem, MUHUManbHbIe 1 MakcuMasibHble KOHTYPbI MPUMOS ANs KaXAoro MCNonNb3yeMoro Tuna
komroHeHToB (cMm. TOCT P M3K 61191-2);

e) obHapyxeHue HenponasiHHbIX COeAMHEHWIA, AeCMaUMBaHS, BbiLLieTauYnBaHUs, NayTUHOK UK KOPOK, Nne-
peMblyeK, HapyLLEHHbIX COeAVHEeHW, pacTekaHWs Kresl, MPOKOoB, NOIOCTeR N pakoBUH;

f) BbIGOp Hagnexallero MHCTpPYMeHTa 4115 KaXaoro Buaa AopaboTKy Ha KaX4oM OCHOBHOM TUME KOMMNOHEH-
TOB;

g) MeToAbl NPUMEHEeHWS! Haa/exallnxX MHCTPYMEHTOB, BKTtoYas dnocoBaHle, TOYKU KOHTakTa 1 Bpemst
KOHTaKTa;

h) ceegeHne K MUHUMYMY TepMoyaapa KOMMNOHEHTOB;

i) nckntodeHne obpasoBaHUa MHTepMeTanIMaos;

j) MeToAabl oBpalleHns ¢ Lapukamu Npunos;

k) npoBepka KoprycoB KOMMOHEHTOB Ha MOBPEXAEHWE;

) «rae» n «kak» AOKYMeHT1poBaTh NoBTopstoLLmecs AedekTh;

m) MeTOAbl KOHTPOSS KavecTBa AopaboTku, kaTeropuu AedekTos; TpeboBaHUs K JOKYMEHTUPOBaHMIO Ae-
dekToB.
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15 PeMOHT B noneBbIX ycrnoBusax

PekomeHgaLUmmn No MeToauKe NMONEBOro TexobCnyXuBaHua nsaenuia, Kotopble cogepkaT nevaTHble y3nbl
MOBEPXHOCTHOTO MOHTaXKa U HE CHUTAOTCS PEMOHTOHENPUrOAHBIMU U3AENUAMK, 3afatoTcs Npu paspaboTke KoH-
CTPYKTOPCKON AOKYMEHTaLUN.

HenoaroToBnNeHHbIA 1 NNOX0 OCHALLEHHbIM 4 MONEBOro peMoHTa nepcoHan cnocobeH HaHeCT! OrPOMHbI
Bped Npu aKcnnyaTauum He TONMbKO CXeMe, HO 1 penyTauuu npoussoantens. MarotoButensiMm pekoMeHayeTcs
BKNOYaTL B AOKYMEHThI, KOTOpbIe NOCTaBNATCA BMeCTe ¢ nevaTHbIMK yanamu, cneayolne pekoMeHaaumm
noTpedbuTenam OTHOCUTENbHO AeheKTHBLIX CXEM NOBEPXHOCTHOrO MOHTaxKa!:

- pekoMeHayeTCs BO3BpaLlaTh, eCrv 3TO NpakTU4ecku OCyLLEeCTBUMO, B CreLmanu3vpoBaHHbIe PEMOHTHbIe
LieHTpbl;

- pekoMeHayeTCs BO3BpallaTbh, €CNU 3TO MPaKTUYECKN OCYLLECTBUMO, WU3rOTOBUTENO, KOTOPLIA UMeeT
Heo6xoauMBbIl ONbIT U MCNbITaTenbHOe 060pyAoBaHNeE AN NPoBeAeHNS PEMOHTHBIX paboT, XapaKkTepHbIX A
OaHHOWM CXeMbl.
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Mpunoxenne OA
(cnpaBoyvHoe)

CBefieHUs1 0 COOTBETCTBUU CCbINTOYHBIX MeXAyHapoAHbIX CTaHAApTOB
HauuoHarnbHbIM cTaHgapTam Poccuiickoin ®egepauuu

Ta6nuya JAA

O603Ha4YeHne CCbINOYHOTo CreneHb O6o3HavYeHne 1 HaMMeHOBaHWe COOTBETCTBYIOLLErO
MeXayHapogHOro cTaHpapTa COOTBETCTBUA HaLIMOHANLHOro cTaHaapTa
MOK 60194:2006 — *
MOK 61190-1-1:2002 — *
MO3K 61190-1-2:2007 — *
MO3K 61190-1-3:2007 — *
MOK 61191-1:1998 IDT MOCT P M3K 61191-1—2010 «MevaTtHble yanbl. Yacte 1. Mo-

BEPXHOCTHBIVi MOHTaX M CBsI3aHHbIe C HUM TexHonorum. Obwue Tex-
Hu4eckne TpeboBaHusa»

M3K 61191-2:1998 IDT FOCT P M3K 61191-2—2010 «MevatHble y3nel. Yactb 2. MoBepx-
HOCTHBIN MOHTaX. TexHuyeckne TpeboBaHuA»

M3K 61191-3:1998 IDT FOCT P MOK 61191-3—2010 «[leuatHble y3nbl. YacTtb 3. MoHTax
B CKBO3Hble OTBEepCTUs. TexHuueckme TpeboBaHusy

M3K 61191-4:1998 IDT FOCT P M3K 61191-4—2010 «[lMevatHble y3nsbl. Yactb 4. MoHTax
KOHTakToB. TexHudveckue TpebosaHnsy

M3K 61192-1:2003 IDT FOCT P MOK 61192-1—2010 «lMevaTHble y3nel. TpeboBaHus k ka-
yecTBy. YacTb 1. O6wume TpeboBaHus»

M3K 61192-2:2003 IDT FOCT P MOK 61191-2—2010 «[lMevaTHble y3nel. TpeboeaHus k ka-
yecTBy. YacTe 2. [TOBEpPXHOCTHLIN MOHTaX. TexHuveckne TpeboBa-
HUSA»

M3K 61192-3:2002 IDT FOCT P MOK 61191-3-2010 «[lMevaTHble y3nul. TpebosaHus k kave-
cTBy. Yactb 3. MoHTax B ckBO3HbIE OTBEPCTUA. TexHnqeckue Tpebo-
BaHUA»

M3K 61192-4:2002 IDT FOCT P MOK 61191-4-2010 «lMevaTHble y3nul. TpebosaHus Kk kave-
cTBy. YacTe 4. MOHTax kOHTaKToOB. TexHu4eckne TpeGoBaHNA»

M3K 61193-1:2001 — *

MO3K 61249 (Bce vacTn) — *

* COOTBETCTBYIOWMIA HALMOHANBHBIA CTaHAAPT OTCYTCTBYET. [lO ero yTBepKOeHWA peKoMEHAYeTCsl MCMOMNb30-
BaTb MepPeBos Ha PYCCKUM A3bIK 4AHHOIO MexAyHapOAHOro ctaHgapta. [epeeop AaHHOTO MeXayHapoAHOro CTaH-
JapTa Haxogutcs B degepanbHOM MHOPMALMOHHOM (DOHAE TEeXHWYECKUX PernaMeHTOB U CTaHdapToB.

MpwumedyaHune— B HacToswel Tabnuue ncnonb3oBaHo criegylolee ycnoBHoe ob6o3HaveHne cTeneHn
COOTBETCTBUSA CTAHQAPTOB:
- IDT — naeHTUYHbIE CTAHAAPThI.
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