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IHOACHUTEJIBHASA 3AIIMCKA

Meroaunueckue ykazaHusi npeaHazHaueHbl Juist cTyaeHToB crnennanbHoctu 09.02.01 «Kommbio-
TEpPHBIE CETU U KOMIUIEKCBI» AJIs BBINOJHEHUs KypcoBoro npoekra no MJIK 01.02 IlpoexkrupoBanue
U(PPOBBIX YCTPONUCTB

Mertoauyeckue yka3zaHHs HalpaBlieHbl Ha (JOpPMHUpPOBaHWE YMEHUH, 3HAHUU, OOIKX U mpodec-
CHOHAJIBHBIX KOMIIETEHIIM B COOTBETCTBHHM C TPEOOBAHMAMH K pe3yJabTaTaM OCBOEHHUS HPOTPAMMBI
noarotoBku crienuanuctoB cpenHero 3seHa @PI'OC CIIO no cnennansHocTy 09.02.01 «KomnbroTepHbie
CeTH MU KOMIUIEKChI» U paboueit mporpammsl o MJIK 01.02 IIpoextupoBanue UPPOBBIX YCTPOHUCTB

KypcoBoii mpoekT - BakHeHIuni 3Tan yq4eOHOro mpoiecca, CriocoOCTBYIOIMIMNA MOATOTOBKE CIie-
LIAAJIUCTOB.

BrinonHeHne KypcoBOTro MpoeKTa sIBJISETCSl 0OAHOM U3 (hOpM caMOCTOSITENbHOM paboThl CTyACH-
TOB.

Ilenp KypcOBOro NMPOEKTA - PACIIMPEHUE U 3aKPEIUICHUE TCOPETUYECKUX 3HAHUN U aHAIUTHYE-
CKHX CIIOCOOHOCTEH CTYAEHTOB, IPUOOPETEeHNE UMHU MPAKTHUECKUX - HABBIKOB pabOThI JIUTEPATYPHBIMU
UCTOYHHUKAMH, (POPMUPOBAHUE y CTYIEHTOB YMEHUN NMPOEKTUPOBATH YCTPOUCTBA BHIYUCIUTEIBHON TEX-
HUKH.

B kypcoBoM npoekTte pa3pabaThIBalOTCS CIEAYIOIINE Pa3Iebl:

Bsenenue

JlaeTcst MaTepHal O MepCreKTUBaX Pa3BUTHS SJIEKTPOHHOM MPOMBIIIIICHHOCTH, (POPMUPOBAHUS U
Pa3BUTHUM MPOM3BOJCTBA MEUATHBIX IJIAT B CTpaHe, IyTAX MOBBIMICHUA 3()()EKTHUBHOCTH aBTOMATH3AIUH
IIPOU3BOJICTBA.

1 M3ydyeHnue u aHanu3 TEXHUUECKOTO 3aJaHUs Ha U3/IEIHIE

AnHanusupyercss Ha3Hau€HUE M O0JAcThb NMPUMEHEHHUs YCTPOWCTBA, YCIOBUS AKCILTyaTalllH,
NIEKTPUYECKas IPUHIMUIINAIbHAS CXEMA.

2. Be16op BapuaHTa TEXHOJOTHYECKOTO MPOIecca U3TOTOBICHUS U3ICITIHS

JUIst U3rOTOBJICHUS U3JAEIUS IPUMEHSIOTCS Pa3jIuYHbIE IPOLECCHI, KOTOPLIE Pa3IMYaroTCs Me-
TOJIaMHU M3TOTOBJICHMS IE€YATHBIX IJIaT. B 1aHHOM paszene Mpou3BOAUTCS BBIOOP Mpoliecca B COOTBET-
CTBUM C METOJOM M3rOTOBJICHUS NE€YATHOW IUIATHI U €r0 ONUCAHUE IOCIIECIO0BATEIbHOCTU BBIIOJIHEHUS
Onepanuu.

3. BeiOop 1 060cHOBaHME TPUMEHSIEMBIX MaTEPHAJIOB

B nanHOM paszpene npou3BOAUTHCS ONUCAHUE MATEPUAIOB UCIOJIB3YEMBIX [UISl U3TOTOBJICHUS
OCHOBAHUS II€YaTHOW IIaTel. JlaeTcst CpaBHUTENbHAS XapaKTEpUCTUKA [1ApaMETPOB MaTEpPUANIOB, IIPOU3-
BOJMTHCS BBIOOp Marepuana OCHOBAHUS C Y4ETOM BO3JCHCTBUS MEXaHWYECKUX HArpy30K, KIMMaTHye-
CKUX (paKTOPOB M XMMHUYECKU arpecCUBHBIX CPEJ] B IpoIlecce MPOU3BOACTBA M AKCILTyaTaluu. TexHoy0-
TUYECKUI IIPOLIECC U3TOTOBIICHUS IIPEAYCMATPUBAET IIPUMEHEHUE BCIIOMOIaTEIbHBIX MATEPUAJIOB, KOTO-
pBI€ Tak ke BBIOMPAIOTCS UCXOMS U3 XapaKTEPUCTHUK, a TaK K€ TPeOOBAHUN KOHCTPYKIIUM U TEXHOJIOTH-
YECKUM IIPOLECCOM U3TOTOBJICHHUS.

4. TexHONOrM4YECKUM TPOLIECC U3TOTOBIICHNUS IIEYaTHOM I1J1aThI

B nanHoMm pasnene mpUBOIATCS TUIBI KOHCTPYKIMN MEYaTHBIX IUIAT, OMUCHIBAETCS BBIOOP OJ1-
HOTO M3 THUIIOB C YUYETOM Pa3IMYHbIX XapaKTEPUCTHK. 3aTeM OCYILECTBIIACTCS BRIOOp U OMHCAHUE METOIA
M3TOTOBJICHUS TIEYaTHOM TaThl. BIOOp METOAa M3rOTOBJIEHUS 3aBUCUT OT THIA KOHCTPYKIMH, Kiacca
TOYHOCTH TEYATHOM IJIAThI, SIEMEHTHON 0a3bl M KOHCTPYKTUBHOM CIIO’KHOCTH.

5. AHanu3 TEXHOJIOTUYHOCTH U3AEIUs

B nmanHOM paszesie IPOU3BOAMTBLCS PACUYET CTEIEHM TEXHOJIOTMYHOCTU HU3Jenus. [ naBHbIMU
baxTOopamu, ONpeAeISIOMUMI TPEOOBAHUS K TEXHOJOTMYHOCTH KOHCTPYKIMH H3/AEIHS, SBISIOTCS: BUA
U3JeNUs, KOTOPBIA ONpEENseT €ro riaBHble KOHCTPYKTUBHO-TEXHOJIOTUYECKUE NMPU3HAKU; 00BEM BBI-
IIyCKa Y THII IIPOU3BOJCTBA, XapAKTEPU3YIOLIUE CTEIIEHb TEXHOJIOIMYHOCTH OCHAILCHMS, MEXaHU3aLUU U
aBTOMAaTU3alUH, TEXHOJIOTMYECKUX IIPOLIECCOB

6. Pacuer anemeHnToB npoBoasuiero pucyska 111

ITpu pazpabotke koHcTpykuuu [T MOMKHBI yUUTHIBATHCS pasMephl 3JEMEHTOB MPOBOISIIETO
pUCYHKa (JUIMHA, IIMPUHA, TOJIIIMHA IPOBOJAHUKOB, pa3Mepbl KOHTAKTHBIX IUIOLIA/IOK U IIP.), U UX B3aUM-
HOE PacIoJIOKEHHUE (HAallpUMEp, PACCTOSTHUE MEXKy HUMM), TaK KaK OHU CBSI3aHBI C 3JIEKTPUUECKUMU I1a-
pameTpaMu NMEKTPUYECKON MPUHIMINAIBHON CXEMBI (TOKOM, HalpsHKEHUEM, YaCTOTOM U Jp.), a TAKXKE C
anekrpudeckumu napamerpamu I1I1.



7. KOMIIJIEKT TOKYyMEHTOB.

TunoBoii TexHonornyeckuii nmpouecc paspadarsiBaercss Ha ocHoBe OCT 107.460092.004.01-79
“IInarel meyaTtHble. OOLIME TEXHUYECKHE YCIOBHS, C TOpaOOTKOI oneparii B COOTBETCTBUU C KOHKPET-
HOU IIeYaTHOM IIJIATOM:

[Tpu odopmIileHNH MOSICHUTEIBHOM 3alMCKU CIEeTyeT CTPOro coOiroaaTh TpeOoBaHUS rocynap-
cTBeHHBbIX cTanaapToB ECK/I.

3ammra KypcoBOro MmpoeKkTa UMEEeT LeIb BBIIBUTH 3HAHHS CTYIACHTOB I10 JaHHON IMCLUIUIMHE.
Omna BkitO4aeT B ces O6eceqy co CTyJEHTaMU M0 TEOPETHYECKUM U MPAKTHUYECKUM BOTPOCAM M OTBETHI
Ha 3aMEYaHus, COJEPIKAIINEcs B OT3bIBE PYKOBOJIUTENS HA MOJAX paboThl. Ilo uroram paGoThl BEICTAB-
JSIeTCSI OLIEHKA («KOTIMYHOY, «XOPOLIO», KYIAOBICTBOPUTEIBHOY, «HEYAOBICTBOPUTEIHLHON).

«OTINYHO» - KypCOBOM MPOEKT COOTBETCTBYET BCEM TPEOOBAHUSAM U BBHITIOIHEH CaAMOCTOSITEIb-
HO. [IpoeKT He COmepKUT Cepbe3HBIX NPOTHBOPEUUIl UM WCKAKECHUHN, M3JI0KEH JIOTHUECKH U TIOCIen0-
BaTEJIbHO, CJIeTIaHbl 00OOIICHUS U BBIBOIBI.

«XO0PpOII0» - MPOEKT HAMMUCAH CaMOCTOSITETILHO, TEMa PACKpPbITa, MaTepral U3JI0KEH JOTUYHO.
Onnako uMeeTcs psAl HEAOCTATKOB, HAIIPUMEP, HEAOCTATOYHO TOJIHO PACKPBITO COJAEP)KaHUE OJHOTO M3
pa3znenoB. HemocraTkoM MoOKeT OBITH COBCEM HEHajyiexkaiee o(popMIIEHHE, HECKOJIBKO HEMOCIe0Ba-
TeJbHas MoJlaya MaTepuaia, HeJOCTaTOYHOE KOJIMYECTBO MILTIOCTPATUBHOTO MaTepualia Win OTCYTCTBHE
CaMbIX MOCJIETHUX JaHHBIX.

«YIOBIETBOPHUTEIBHO» - TEMa B IIEJIOM PACKpbITa, XOTsI HEJOCTATOYHO MOJHO, paboTa coxaep-
KHUT Bce HEOOXOJMMBIC AJIEMEHTHI, HallMCaHa OTHOCUTEIBHO MOCIEI0BATENbHO U JornyHo. Hepocrarku:
MaJIo MEePBOMCTOYHHUKOB HIIM C1a00 PACKPHIT OJUH U3 pa3nenoB. Ilpu sToM paboTa MOKET UMETh TOJIBKO
OJIUH CEePhE3HBIN HEOCTATOK, B IIEJIOM € PAaCKPBIBAET CYTh M3y4ae€MOTr0 BOIIPOCA, COAEPKUT HEo0Xo-
JIMMBbIE BBIBO/IBL.

«HeynoBieTBOpUTENBEHOY» - TeMa HEPACKPHITa, paboTa UMEET HECKOJBKO CEPhEe3HBIX HEJOCTAT-
KoB. HeyoBneTBOpUTENHHO OLIEHUBACTCS TAK)KE MPOEKT, HAMCAaH HECAMOCTOATENIBHO.



1 U3yyeHue U aHAIU3 TEXHUYECKOr 0 32/1aHUS HA U3/1e/IHe
[Tpu nzyuennu T3 Ha u3enne HEOOXOIMMO MPOAHAIU3UPOBATE!

* Ha3Ha4YeHUE W 00JacTh MPUMEHEHHS WM OOBEKT YCTAaHOBKM DA, B COCTaB KOTOPOMl BXOAUT
paspabareiBaemas I111;

* YCIIOBUS SKCIUTyaTalllH, BIMUSHUE BO3ACHCTBYIOHIMX HAa DA (akTOpPOB M TPYMILY KECTKOCTH
paboTh1 DA;

* Ha3HaueHHe (PYHKIHMOHAIBHOTO y3/1a (AJIEKTPOHHOTO MOIys), B KoTophslit Bxoaut I1I1 u cro-
co0 ee KperyIeHUs B MOIYJISIX BBICOKOTO KOHCTPYKTUBHOTO YPOBHS;

* JJIEKTPUYECKYIO NMPUHIUIIUAIBHYIO CXeMYy (YHKIMOHAJIBHOTO Y37a, ero (hyHKIMOHAIBHYIO
CII0’KHOCTB; TapameTp, onpeaersomuil koucrpykuuto [T (OpicTpoaelicTBUE, YyBCTBUTEIBHOCTD, MOIII-
HOCTb paccenBaeMasi, 4acToTa u T. J1.), €ro 3JIeMEHTHYIO 0a3y.

1.1 HasHauyeHHe M 00BEKT YCTAHOBKH JA

AHanu3 Ha3HAauYeHUSs, NMPUMEHEHUS W OOBEKTa yYCTAaHOBKH DA HEOOXOIUM Ui OTpeeiieHUs
OTpaHMYEHUN U NPUHIUIHAIBHBIX BO3MOXHOCTEH KOHCTPYMPOBAHUS, M3TOTOBIEHHS W SKCIUIyaTaluu
[1I1. Hanpumep, s 60pToBoit DA CyIIECTBYIOT MaccOrabapUTHBIE OIpaHUYEHHs, OTpaHUYEHUS Ha dJie-
MEHTHYIO 0a3y, BapuaHThl yctaHOBKM DPU u mpouee, uro TpedyeT NpUMEHEHUsI COOTBETCTBYIOIIUX KOH-
CTPYKIUH, MaTepuanaoB U MeTo 0B u3rorosienus [111; Beicokoe ObicTpoeiicTBue DA TpedyeT mpuMeHe-
HUSl MaT€pHAJIOB C HU3KOM AMAIEKTPUUYECKON IMPOHUIIAEMOCTBIO (opsaKa 3,5 ¥ HUKE) Pl COOTBETCTBYIO-
IUX KOHCTPYKLUUN U METOJ0B u3rorosiyieHusd [1I1 u 1. 1.

IleyaTHble MIaTHl IPUMEHSIFOTCS:

* B siuelikax (1-i1 ypoBeHb MOIYJIBHOCTH);

* B AJIGKTPOMOHTAXHBIX MaHENIAX — Kpocc-Iutatax win oobenuautenbubix [IT (2-i ypoBeHb
MOJYJIbHOCTH);

* B THOPUHO-MHTErPATBHBIX MOAYJISX;

* B MUKpPOCOOpKaXx;

* B MHOTOKPHUCTAJIBHBIX KPUCTAJUIOAEPKATENAX U TIP.

ITo pe3ynbraTam aHanu3a Ha3HAUYEHUS 0ObEKTA YCTAaHOBKU DA HE0OXO0AMMO ONPEEIUTh!

* JUIs1 KAKOTO YPOBHS MOAYJIBHOCTH KOHCTPYKIMH OyzaeT pazpadatsiBathes I111;

* yauumpoBanHas koHCTpyKius DA (I1I1) nnu Her;

* KaKue TpeOOBaHUS MPEABbIBISIOTCA K DA TaHHOU TPYIIIBL.

Paznuuartot Tpu ki1acca DA 1o 00bEeKTY YCTAaHOBKU: Ha3eMHas, MOpckas 1 OopToBas. B kaxxaom
KJIacce pa3iMyaroT CeUUAIM3UPOBAHHBIC TPYIIIBI B 3aBUCUMOCTH OT 00BEeKTa yCcTaHOBKU. KoHCTpyKIus
DA pa3nIuYHOTrO HAa3HAYCHHUS, YCTAaHABIMBAEMOU Ha paziINMYHble 0OBEKThI, IMEIOT 0COOCHHOCTH, BBITEKA-
IOIIHE U3 cCenn(PUKY Ha3HAUCHHSI U YCIIOBUH 3KCIUTyaTalluy.

Knacc nasemnou 34 BxitodaeT B ceds ClEYIONIME TPYIIbBI: CTAIIMOHAPHAS, BO3UMast, HOCUMasi
u ObITOBas DA.

I'pymma DA  o0ycioBiMBaeT ypoBEHb  BHEIIHUX  BO3JACHCTBUH, KOHCTPYKTOPCKO-
TEXHOJIOTUYECKHE OTPaHUUYEHHUSI B COOTBETCTBUM CO CTaHJapTaMu: TUnopasmepsl mMoayneil u I, koH-
CTPYKLIMIO MOJIYJIeH, CrIOCO0 3aKperyieHus B MOIYJIsIX 00Jiee BBICOKOTO KOHCTPYKTUBHOTO YPOBHS U TIP.

s cranmoHapHoi DA XapakTepHa paboTa B MOMENIEHHH ¢ HOPMAJIbHBIMU KIMMAaTHYECKUMHU
ycnoBusiMu: temmepatrypoit (25+10) °C, orHocutensHOUM BiaxkHocThio (65+15) % (mpu 30 °C), atmo-
cheprbIM naBieHnem (8,36...10,6) -10* ITa (630...800 MM pT. cT.), BO3ayX 0€3 XMMUYECKHX NpUMecei 1
IBLIM, OTCYTCTBHE MEXaHHMUECKUX MEePErpy30K BO BpeMs pabOThI; MMOABEPKEHHOCTh MEXaHUYECKUM BO3-
JEUCTBUSAM B HepaboueM COCTOSTHUM MIPU TPAHCTIOPTUPOBKE.

Jlnst Bo3uMoit DA xapakTepHa paboTa B yCIOBUAX BUOpaluii, ynapos, abpasuBHON MbUIH, H30bI-

TOYHOW BiakHOCTH. OHa J0JKHA UMETh OrpaHMUYCHHbIE TabapUThl U Maccy, o0ecreunBaTh MPOCTOTY U



HA/ICKHOCTh JJICKTPUYECKUX COCIMHEHMH, YCTOWYMBOCTh K yHapaM WM BHOpAIUsaM, K BO3HMKHOBEHHIO
MHEes U POCHI, a TAK)KE OTPAHUYCHHYIO MOIITHOCTh paccesHusl.

Jns Hocumoit DA TpeOOBaHME MUHHATIOPH3AIMU SBJISIETCS Hanbosee akTyalbHbIM. MHHH-
MaJlbHbIe TabapuThl U Macca, 3aBUCUMOCTh KOHCTPYKIIMH OT Ta0apUTOB M MAacChl HCTOYHUKOB NMUTAHUSA,
YCTOMYUBOCTh K CIy4YalHBIM 3HAYUTEIbHBIM yaapaM, U3MEHEHHUIO TeMIEepaTyp, K KOHJEHCAIIMU POCHI,
BO3/ICUCTBUIO UHES, 0K/, ITBIJIM — OCHOBHBIE TPEOOBaHHUS K Takoi DA.

OcHOBHBIMU TpPeOOBaHUSMU K OBITOBOW DA SBISIOTCS: MOBBIIICHUE TEXHOJOTHMYHOCTU KOH-
CTPYKLIUU C LENbI0O CHUKEHHSI CTOUMOCTH, CHHKEHUE TabapuTOB M MacChl, MOAYJIbHBIA MPUHLIUN KOH-
CTpYUPOBAHUS, IPOCTOTA IKCILUTYaTAI[H, MACCOBBINA XapaKTep MPOU3BO/CTBA.

Lna knacca mopckoii 94 xapaxkrepHa 100%-Has BIa)KHOCTb IPH MOBBIIIEHHON TeMIiepatype 1
COJIEBOM TyMaHe, MPU HEMPEPbIBHON BUOpPAIIMH OT JBUTATENEH, yAAPHBIX Meperpy3Kax, JMHEHHBIX YCKO-
PEHUAX, aKyCTUYECKUX, MATHUTHBIX M PAJHALMOHHBIX BO3JEHCTBUAX. Mopckas DA noJmkHa pa3zpadarsi-
BaThCSl B TPOIMYECKOM MCIOJHEHUH, MperycMaTpUBaTh KOPPO3UOHHYIO CTOWKOCTbH, IJIECHECTOMKOCTH,
BOJIO- U OpBI3rO3allUIIEHHOCTh, 3alUIIEHHOCThI0 OT BBICOKOYACTOTHBIX M HHU3KOYACTOTHBIX JJIEKTPO-
MarHUTHBIX MOJIEH, 001a1aTh BEICOKUM YPOBHEM TUITH3AIIUH.

Knacc 6opmosoii 94 Bkio4yaeT B ceOsi TPyIIbl CAMOJIETHOM, KOCMUYECKON U paKeTHOM TeXHU-
k. OcOOCHHOCTSIMM 3TOM anmaparypbl SBISETCS MOCTOSHHBIA POCT (YHKIMOHAJIBHOM CIOXKHOCTH MPHU
MUHUMAaJIBHBIX TabapuTax 1 Macce, padoTa B YCIOBHUIX pa3psKEHHOM aTMOC(ephl.

CamonetHass DA KpoMe yKa3zaHHBIX OCOOCHHOCTEH UCIIBITHIBACT 3HAUYUTEIbHbIE BUOPAIIMOHHBIE,
yIapHble U JTUHEWHbIE Meperpy3ku, BO3JCHCTBUE TEepenagoB TEeMIIEpaTyp, TEIUIOBBIX yAapoB, €CIH OHA
pacroyio)keHa BHE repMooTcekoB. OHa XapaKTepu3yeTcss KpaTKOBPEMEHHOCTBHIO HENPEPBIBHOM PabOTHI,
U3MepsSIeMO YacaMM | JUTMTENIBHOM MPEANoNeTHON MPOBEPKOil, MO3TOMY K HEl MpeabsBIsieTcs TpeboBa-
HUE BBICOKOH KOHTPOJICIPUTOJHOCTH U PEMOHTOIIPUTOTHOCTH KOHCTPYKIIHH.

K xocmuueckoit u pakeTHO DA, moMUMO OOIIMX TpeOOBaHUN K OOPTOBOMY KIlaccy, MpeIbsiB-
JSIFOTCS IOTIOJTHUTEbHBIE TPEOOBAaHUS 0COO0N OrpaHMYEHHOCTH 00bEMa M MAacChl, 3alUTHl OT COBMECT-
HOTO JICWCTBUSI BUOPALIMOHHBIX M JIMHEHHBIX Harpy30K BO BPEMsl CTapTa, Ype3BbIYAaifHO BBICOKOW 0€30T-
Ka3HOCTH, BBICOKOH PEMOHTOIIPUTOTHOCTH B MPEICTAPTOBBIN MEPUOI, YUeT crielu(PUKN OOIBIINX BBICOT.

B tabn. 1 nmpuBeneHsl ocHOBHbIE TpeOoBaHMUA K DA MO TpynmamM, B 3aBUCUMOCTH OT 0OBEKTa
YCTaHOBKH.

Tabnuua 1 OcHoBHBIE TpeOoBaHMs K DA 1O Tpynnam
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IIpumeuanue. 3HakOM «+» 0003HaAUEHBI HEOOXOUMBIE TPEOOBAHMSL.



[Ton TpeGoBaHMEM «BBICOTHOCTBY» UMEIOTCS B BHJLy KOCMUYECKHE BO3JICHCTBHS MIPH KCILTyaTa-
uu DA, KOTOpbIE XapaKTEpU3YIOTCS COBOKYITHOCTBIO CIEAYIOIIMX MAapaMETPOB: AJIEKTPOMArHUTHBIX U
KOPITYCKYJISIPHBIX M3JIy4€HHH, TIyOOKOTro Bakyyma, JYYHUCTBIX TEIIOBBIX MOTOKOB, HEBECOMOCTH, Me-
TEOPHBIX YaCTHUI], MATHUTHBIX U TPABUTALIMOHHBIX MTOJICH IJIAHET U 3BE31 U APYrUX (PaKTOPOB.

1.2 YcaoBus 3kcmyaranu DA

B 3aBucumoctu ot ycnosuii skcmtyarauuu no 'OCT 23752—79 onpeaenstoT rpynmny »KecTKo-
CTH, KOTOpast MPEIbSIBISIET COOTBETCTBYIONINE TpeOoBaHus K KoHCTpyKIuH I, k Marepuany ocCHOBaHHA
¥ HEOOXOIMMOCTH MPUMEHEHUS JOTIOJTHUTEIBHOM 3alUThl OT BHEIIHUX BO3JACHCTBUIN (KIMMATHYECKUX,
MEXaHMUYECKUX U JIp.) W 3alUCHIBAIOT B TeXHHUYeckue TpeboBanus dyeprexa [II1. [Ipu ananuse ycmoBuii
SKCIUTyaTali DA U BIUSHUS 1eCTa0OMIN3UPYIOIUX (PAKTOPOB HEOOXOIUMO OIPEICIIUTh:

* Kakue JecTabuau3upylomue GakTopsl BIUAIOT Ha DA JaHHOH IpyIIbI;

* Kakue aerpasanuonsbie npoueccel B [1I1 oM BBI3BIBAIOT;

* Kakue HeoOXO0IMMO NpUMEHHTD criocoObl 3amuThl 111 ot sToro BnusHus. [lox BnusHIEM Te-
crabunusupytomux ¢axropos B [ npoTekaroT cioxkHble (U3NKO-MEXaHHUECKHE MPOLECCHl N3MEHSIO-
mue (uznko-MexaHuuyeckue (pacuimpeHue, pasmsardyeHue, o0e3raxuBaHue, Aedopmanus: KopoOiIeHHe,
nporu6, ckpyuuBanue I1I1) u snexTpodusuveckue cBoiictBa Matepuana ocHoBanus I[1I1 (amexkrpompo-
BOJHOCTb, HArpy304Hasi CHOCOOHOCTh MEYATHBIX MPOBOJHUKOB IO TOKY, JU3JIEKTPUUECKUE CBOMCTBA U T,
1.) ¥ BbI3bIBatomue otkaszbl DA. [Tostomy nmpu koHcTpyupoBanuu 111 HeoOXxomumo pacronaraTh J0My-
CTUMBIMH 3HAYCHHUSMHU BO3JCHUCTBYIOUIMX (DAKTOPOB, 3HATH XapaKTep M3MEHEHHUS Pa3JIMYHBIX CBOMCTB
matepuanos [1I1 u obecnieunts 3amuty [1I1 oT BIUsIHUS 1eCTAOMIN3HPYIOMNUX (PAKTOPOB.

B Tabnuue 2 npuBeneHs! 00001IEHHbIE 3HAUCHHUSI MEXaHHYECKUX BO3/ICHCTBYIOUINX (PaKTOPOB B
3aBHCHMOCTH OT Kiacca DA

Tabnuua 2 O6001IeHHbIE 3HAYCHUSI MEXaHUYECKHX BO3ACHCTBYIOMNX (PAKTOPOB MO KiIaccam

DA
Knacc DA
BoszneiicTByromuii hakrop
Hazemnas Mopckas boprosas

Bubparnus:

qacroTa, ['11 10...70 0..120 5...2000
YCKOpEHHE, g 1..4 1,5..2 o 20
MHoOrokparHsle yaapsl:

YCKOpEHHE, g 10...15 15 6...12
JUIATEIHHOCTD, MC 5..10 5..10 Ho 15
OpuHOYHBIE yaaphl:

YCKOpEHHE, g 50.,. 1000 Jlo 1000 -
JUTATEIIbHOCTD, MC 0,5...10 0,5..2 -
JIluneitHoe yckopenue, g 2.5 — 4...10
AKYCTHYECKHE LIYMBbI:

ypOBeHb, 1b 85...125 75...140 130... 150
qacToTa, ['11 50...1000 50...1000 50...1000

Bnusiaue necrabunmsupyroniux gaxtopos Ha [1I1 1 cmocoOb! mpeaoTBpalieHus UX BIUSHUAS Ha
sTanax KOHCTpyupoBaHus u npou3BoacTia [1I1 npeacrasieno B Tadbmuie 3.



Tabnuua 3 Baustaue necrabunusupyromux ¢gakropos Ha [111

Bosgeit- CrniocoObl peioTBpaIeH s BIUSHUS BO3-
CTBYIOIINH | YcKOpsieMble JierpananoHHslie npoueccsl B 111 | neficTByronmx (akTopoB Ha 3Tane KOHCTPY-
daxTop nposanus u npoussozcrsa I1I1
1. IlppumeHeHre HarpeBOCTOMKHUX MaTepua-
JIOB.
Pacmupenue, pazmsruenue, o0e3raxuBaHue,
ebopmamea TIIT: KopoGIeHHe, MPOrHG, CKpyaH 2. Be16op muHMManbHbIX pazmepoB T1I1.
saHI/IS H - Kop - TP » CKPYHH= 1 3. Bri6op marepuanos I1I1 ¢ 6muzkum TKIIP
B IIPOJOJILHOM U IOIIEPEYHOM HAIPABICHUU
U C MEJIBIO
Bricokas 1. YBenuueHre MUpUHBI U TOIIIHHBI ITPO-
YMeHBIIEHHE 2JIEKTPONPOBOJHOCTH, HATPY304-
TeMmmepary- | . BOJIHUKOB
HOM cIOCOOHOCTH MPOBOIHUKOB T10 TOKY, YXYI-
pa . 2. IlpumeHeHre MaTepUaIOB C HU3KUMU JIH-
LIEHUE JUDJIEKTPUYECKUX CBOMCTB
JIEKTPUYECKUMU ITOTEPSIMU
Br160p ragpBaHHUECKOTO OKPBITUS CO CTa-
[Teperpes koHueBbix koHTakTOB III1, yBennue-
OUIIBHBIMU NEPEXOJHBIMHU COTIPOTUBICHUAMU
HHUE UX IIEPEXOJHOIO CONPOTUBIICHUS
IIpU HarpeBe
Bricbixanme 1 pacTpecKMBaHUE 3alIUTHBIX MO-  |BBIOOp MOKPBITHS, YCTOWYMBOTO K BEICOKOM
KpPBITHI TeMueparype
1. Beibop marepuana JIII ¢ TKJIP, 6au3kumu
TerioBoi MexaHn4yecKue HalpsHKEHUS! B MECTaX KOHTaK-  |K MEIH.
N THpoBaHus MatepuainoB ¢ pazHeiMu TKJIP (oc-  |2. IIpeaBapurenbHast OLleHKa MEXAHUYECKUX
yAap HoBaHue [1I1 — npoBogHMKY, MecTa ANKN) HaIIpsDKEHUHN, BBI3BAHHBIX TEMIIEPATYPHBIMU
KoJieOaHUsIMU
AncopOrust u copOuMs TapoB BOABI MAaTEPUAJIOB
[IIT — yBenuyeHue TaHTeHCa yrila JUJICKTpU4de- .
B yra i p 1. Beibop BarocTolkux (XapakTepusyroTcs
CKHX IIOTEPb, TOKOB YTEUKH I10 IOBEPXHOCTH, o
CTENEHbIO TUIPOCKOIIMYHOCTH) ¥ BOJOCTOM-
BoIcokast |CHMKEHHE IIOBEPXHOCTHOI'O COIPOTUBIICHMUS,
. KHX (XapaKTepU3yIOTCs BOJOIOTIOUIAEMO-
OTHOCH- |JIEKTPUYECKOU MPOYHOCTH, COIIPOTUBIICHUS
cTbt0) Matepuanos I1I1.
TeNbHAs |M30JAIMHM, a Takke HaOyxaHue matepuana I1I1,
2. IlpumeHeHMe 3alUTHBIX JJAKOKPACOUHBIX
BJI&YKHOCTB | yMEHBIICHUE aATr€3UU IIPOBOJHUKOB K JIUDJICK- HOKpBITHA
TPUKY; KOPPO3US IIPOBOJHUKOB U METAIIIU3UPO- ’
PYIY; KOpp "POBO PO 3. I'epmeTu3anus saeek
BAHHBIX OTBEPCTHI; IIOBPEKACHUE JIAKOKPACOY-
HBIX ITOKPBITUI
YMeHBIIEHHE 2JIEKTPOIPOBOJHOCTH, HATPY304-
. 1. YBenuueHre MUPUHBI U TOIILIKHBI [TPO-
Huszkass |HO# cHOCOOHOCTH 1O TOKY, YXYALICHUE AUAJIEK- BOHUKOB
TEMIIEPATy- [TPUYECKUX CBOKCTB BCIICACTBUE KOHACHCALIUU : .
paty=\Tp 8 A ! 2. Be16op marepuanos I1I1, ycroiiunBbix k
pa BJIary, feopmanusi, cxaThe, XpynkocTh; dJIeK-
HU3KUM TeMIIepaTypam
TPOXUMHUUYECKAsE KOPPO3Hsl IIPOBOJHUKOB
1. Beibop marepuana I1I1 ¢ xopommmu au-
CHuxeHue npoOMBHOTO HANPSHKEHUSI U EMKOCTHU .
IEKTPUYECKUMU CBOMCTBAMM.
MEXKy COCEJHUMU IIPOBOJHUKAMU. Y XYIICHUE
. 2. YBenu4eHue pacCcTOSTHUS MEXKIY IIPOBO-
yCJIOBHH TemI000MeHa — MeperpeB, CHUKEHNE
Huskoe ar- N HHUKaMH.
Harpy304HO# crocoOHOCTH MPOBOIHUKOB TIO TO-
MocepHoe o . 3. YBenuueHue MUPUHBI ¥ TOIIIHHBI ITPO-
KY, TEIUIOBOW Tpo0oii
JlaBJICHUE BOJTHUKOB
YBenunuenue rabaputHbix pazmepos I1I1, o6e3-
raKMBaHKe, yMEHbIIICHHE MEeXaHU4ecKoi npoy- |Breibop marepuana I111
HOCTHU
AOpa3uBHBII U3HOC, B TOM uncie koHTakToB 111 |['epmeTuzanus
1. Bei6op marepuaina I1I1 ¢ xopommmu 1u-
YBenuueHue eMKOCTH IIPOBOJHUKOB B PE3YJIbTA- .
I . IEKTPUYECKUMU CBOMCTBAMM.
C€COK U |Te yBeIUYECHUS OUIICKTPUUESCKON IPOHULIAEMO-
S 2. YBenuueHue MUPUHBI U TOIILHHBI ITPO-

ctu Marepuanos 111

BOJHHWKOB U paCCTOSAHUA MCKIAY HUMU

XUMHUYECKOE U ANEKTPOXUMUUECKOE pa3pylLICHUE
I1IT coBMecTHO ¢ Biarou

I'epmernsanus




Paspymenue nosepxnoctu ausnekrpuka 111
YMEHBIIEHHE TOBEPXHOCTHOM IEKTPUIECKOMN

ConHeuHas |IPOYHOCTH, AUDIEKTPUUECKON NpoHULiaeMocTy H|1. 'epmernsanmst.
panuanus |Ipyrux rnapaMmeTpoB COBMECTHO C Biaroil. Ycko- |2. Beibop matepuana I111
PEHHOE CTapeHUE MaTEPUAsoB MO JEHCTBUEM
TEMIIEpaTypbl
Consitoit Koppo3zus npoBogHUKOB (M3HOC, IOTEPS MEXa-
TVMAH HUYECKOU ITPOYHOCTH, U3MEHEHHUE MEXaHUYe- I'epmerusanus
™ CKHUX CBOMCTB)
1. Otcrpoiika I1I1 oT pe3onaHca asis BbIX01a
HU3IIEro 3HAaYEeHUsI COOCTBEHHON YacCTOTHI [y
U3 CIIEKTPa 4aCTOT BHELIHUX BO3ICUCTBUI:
a) IMyTeM BbIOOpa JJIUHBI, INUPUHBI U TOJIIH-
ue! I1IT;
0) M3MEHEHNEM CYMMapHON MacChl yCTaHOB-
neHuerx Ha [1I1 OPU;
B) BbIOOpOM Matepuaia ocHoBanus [111;
T') BEIOOPOM CIIOCc00a 3aKperieHUs] CTOPOH
I1IT B Moysnsix 60Jiee BHICOKOTO KOHCTPYK-
MexaHn4yecKkue HanpsKEHMs!, BbI3bIBAIOIIUE JIE-
- THUBHOTO YPOBHSI.
(opMaImo WIK NOTEPI0 MEXaHUYECKOH MPOYHO- .
Bubparuu 2. TloBbllIeHNE MEXaHUYECKOW TPOYHOCTH U
ctu III1; ycranoctueie uamenenus 1111 (pa3py-
xectkocru I1I1:
LIEHNE); HAPYLLIEHUE IEKTPUUYECKUX KOHTAKTOB
a) npukienBanueM DPU k ycTaHOBOYHBIM
nosepxHoctsm 11
0) moxpeiTuem nakom I1I1 BmecTe ¢ DPU;
B) 3QJIMBKOM KOMIIAyHIaMU;
I') YBEJIMYEHUEM IUIOLIAN ONOPHBIX MOBEPX-
HOCTEI;
1) UCII0JIb30BAHUEM MATEPUAJIOB C BBICOKUMHU
AeMII(UPYIOIKUMU CBOWCTBAMH;
€) neMnUpPYIOINe MOKPITHS,
k) peOpa )KEeCTKOCTH, aMOPTH3AIHS U JIP.
VY napsl, nu- .
. IloBpIIIEHNE MEXaHNYECKON IPOYHOCTH U
HeliHoe |Mexanudeckue HanpsokeHus (paspymenue [111)
xectroctu [1I1 (cm. «Bubparumny)
YCKOpEHHUE
1. [IppumeHeHne ropsYnux onepanui Ha
CHMXeHue yeNbHbIX TOBEPXHOCTHOTO U 00b-
HadvaJbHBIX cTagusax TII.
€MHOro conporusiieHusa Marepuana 111, nanps-
2. Aspanus Bo3yXxa B IPOU3BOJCTBEHHBIX
KeHUs po0os, yBeTHMUEHHE TaHTeHCa yIila JIH-
MEKTPHUYECKUX [IOTEPD; PA3PYLLEHUE H OTCIAU- | orre o HAX:
P Pb; PaspyIiic] 3. HucroTa pyK pabo4mXx.
BaHUE JJAKOKPAaCOYHbIX NOKpbITHI. Hapymienue
IInecueBble 4. O6paboTka I1I1 nponykramu Metaboan3mMa
aarezuu Marepuanos. Koppo3us metanios.
rpuobI cHkaeT B 10—12 pa3 TanreHc yria ausniek-

CHMXeHue MPOYHOCTH CTEKJIOTIACTUKOB Ha
20...30 %. KopoTkue 3aMbIKaHUS MEXIY MTPO-
BogHukami I1I1. Pa3pyiienne HU3KOMOIEKYIIsAp-
HBIX COeIMHEHMH (TIacTU(UKATOPOB, CTAOUIIH-
3aTopa, HAaIlOJHUTEINA U Ap.)

TPUYECKUX IOTEPB.

5. IlpuMeHeHre MaTeprasoB CO ClIEHHAIIb-
HBIMU CBOMCTBaMHM, KOTOPBIE JIEKAT 3a aJ1all-
TUBHBIMU BO3MO>KHOCTSIMU JKUBBIX OpraHU3-
MOB

[Tpoananu3upoBaB BIUSHUE JeCTAOMIN3UPYIOMUX (pakTopoB, pazpadotuuk [T gommken pacmo-

Jlaratb HC TOJIBKO JOMYCTUMBIMHU 3HAUYCHUSAMU BOBIICﬁCTByIOH.IHX q)aKTOpOB, IpHU KOTOPBIX TAPAHTHPYCTCHA

HasexkHasg pabora DA, HO U HanboJee nmosHON uHpopMarueit 06 n3meHenun xapakrepuctuk 11 mpu

BO3JICHCTBUY 3TUX (PAaKTOPOB.




1.3 AHaJIM3 3JIeKTPHYECKOil MPUHIMITHAJIBLHON cXeMbl QYHKIIHOHAJIBHOIO y3J1a

AHanu3 IEKTPUYECKON MPUHLUIIMAIBHON CXEMBI IIPOBOJAT C TOUKHM 3PEHMsI BO3MOYKHOCTEN
KOHCTPYKTUBHOTO MCIOJIHEHHS WM KOMIIOHOBKHM C YYETOM OTPaHMYEHUH (TEIUIOBBIX, DJIEKTPUUYECKUX,
MarHUTHBIX U JIEKTPOMArHUTHBIX B3auMoBiugHul OPU).

[To pe3ynpTaTaM aHajgmM3a SJIEKTPUYECKONW NMPUHLIUIHUAIBHONW CXEeMbl (DYHKIHOHAJIBHOTO Y3J1a
(DY) u snemMeHTHOH 6a3bl ONPEACTISIOT:

* KOHCTPYKTOPCKYIO clioxkHOCTh DY (HackimenHocts [T DPN);

* mapamerp, onpeaesstomuil kouctpykuuto I (6bicTpoaeiicTBue, paccenBaeMas MOITHOCTD,
4acToTa U T. 11.);

» koHcTpykuuto I1I1 (oprueHTHpPOBOYHO);

* ($OopMy MOHTaKHBIX OTBEPCTHIA;

* ¢opmy KoHTaKTHBIX momanok (KII);

* ar KOOpAUHATHOU CETKH.

Jlnst perieHust KOMIIOHOBOYHBIX 33724 MOyl 1-ro ypoBHS HEOOXOAUM aHAIIU3 DIEKTPUIECKOM
IIPUHLIMIIHAIBHOW CXEMBI Ul ONIPENEICHNUS] CXEMOTEXHUUECKUX OCOOEHHOCTEM, KOTOPhIE MOT'YT HOBJIH-
STh Ha KOMIIOHOBKY SIY€UKU U KOHCTpyKumto [111.

[Tpu aHanmu3e >MEKTPUIECKON MPUHLIUITHATEHON CXEeMbI HEOOXOIUMO OIPEIEIUTh:

1) Ha3HaueHne (PYHKIMOHAIBHOTO y31a (LMu(ppPOBOil, aHATOTOBbIH, aHAIOTO-IIM(POBOIL, BBIOII-
HsieMble (PYHKIMH), a TaKke NMPUHLIUI paboThl. Hampumep, ananorosas anmapaTypa 0OBIYHO KOHCTPYH-
pyercs B BUJIE JIMHEHKHU [1OCIEN0BATEIIBHBIX KACKaI0B ¢ MUHUMAJIBHON JUIMHOW MEKKAaCKaIHbIX CBS3EH, U
B HEll HE NpPUMEHSEeTCS MaKCUMAJIbHO IUIOTHAs KoMIoHoBka DPU mns uckimoueHus caMoBO30YKIEHUs
CXEMBI, UTO TaKXke HaxoauT oTpaxeHue B KoHcTpykiuu 11T (BeiTsnyTas gopma I1II), B muioTHOCTH Tie-
4aTHOrO MOHTaxa (HeBbICcOKas), kiacce TouHoctu 111, matepuane, metone usrorosnenus [111; nuzyuenue
0coOeHHOCTeH (YHKIIMOHUPOBAHUS ONpEENsIeT CBA3b pa3padbareiBaeMoro moayins u I ¢ apyrumu mo-
TYJSIMU;

2) mapameTphl, BIUSIOUIME U YCIOXKHAOMUE KOMIOHOBKY DPU, xoHcTpykuuto moayis u I1I1. K
HUM OTHOCSTCS:

* aMana3oH paboyuX YacTOT — 3HAHWE YACTOTHBIX XapaKTEPUCTHK IO3BOJISIET, UCXOMs U3 Tpe-
O0BaHMI 3JIEKTPOMAarHUTHOW COBMECTHMOCTH, OIpPECIUTh OIPaHUYEHHs Ha B3aMMHOE PacCIlON0OKEHUE
SJIEMEHTOB JIMHUN CBA3M W KOMIIOHEHTOB, BBIOpAaTh COOTBETCTBYIOUIMH Matepuan ocHoBaHus III1;
HanpumMmep, Il HU3KOYAaCTOTHBIX CXeM — CTEKJIOTEKCTOJUT; [T BBICOKOYACTOTHBIX — (hTOPOILIACT, MO-
JUUAMUI U Op.;

* OBICTpOICHCTBIE — TpeOOBaHUs N0 OBICTpoIeiicTBHIO B 1M POBOi DA obecrieynBaroTcs mpa-
BUJIBHBIM BBIOOpOM Matepuaia ocHoBanuil I, Tak Kak CKOPOCTh pacHpOCTPAHEHHUsI CUTHAJIOB B BJICK-
TPOHHBIX CXeMaxX OOpaTHO MPOMOPLHUOHATIBHA AUAIEKTPHUECKON MPOHUIIAEMOCTH MaTEpUaNOB, U3 KOTO-
pbIX U3rotoBieHsl [111; KOMIIOHOBKON SYEHKH, Pa3MELICHUEM KOMIIOHEHTOB BJIOJIb IIPOBOJHUKOB IMTa-
HUs; MUHUMM3ALUEH JIMHB] JTMHUHN CBS3H, yBenuuyeHueM uucia ciaoes MIIII u miotHOCTH ITPOBOAAIIErO
PHUCYHKA;

* BBICOKAsl paccenBacMasi MOILHOCTb;

* k09(h(PULIMEHT YCUIICHNS,

* [IMPUHA II0JIOCHI IPOIYCKaHUS;

* BBICOKAsi 4YyBCTBUTEIILHOCTD;

* BEJIMYMHBI JEHCTBYIOIIUX HANpPSHKEHUH U TOKOB — IS IPaBHIJIBHOTO BBIOOpa MaTepuala oc-
HoBaHus III1, ee koHCcTpyKLMH, Kiacca TouHocTH I1IT (1MpUHBI TPOBOJHUKOB M PACCTOSIHUS MEXKAY MPO-
BOJHHKAaMH, TaK KaK JOMYCTUMOE paboyee HANpPsKEHUE MEKIY JBYMs MMapajuleIbHBIMU 3aBUCUT OT pac-
CTOSIHUSI MEX/y HUMH, MaTepualia U yCcJIOBH sKcrutyaTanu. Hanpumep, npu nonuscennom armocdep-

HOM JaBJICHHU, BBICOKOM BJIQXKHOCTH W TOBBIIICHHON TEMIICPATYpC BCIHWYHMHA JOMMYCTUMOTIO pa60qer0



HaIpsDKEHUS MEXAY NPOBOJAHMKAMM CHMKaeTcs B 2—4 pasa); MUHUMAJIbHO JOIYCTHMAas LIMPHHA MPO-
BOJIHMKA CBsI3aHA HETOCPEACTBEHHO C MPOTEKAIOUIMMH MO0 HUM TOKaMH, IIO3TOMY HEOOXOJUMO Ompese-
JUTh BCE CHJIBHOTOYHBIC II€TIM, PACCUUTATh BEIMYMHY TOKAa M BbIOpATh BIOCIEACTBHM TAKYIO LIUPUHY
MIPOBOIHHKA, YTOOBI IJIOTHOCTh TOKA He mpeBbimmana 30 A/MM?;

3) BCe TUIIBI ANIEKTPUYECKHX IIETIeH, TaK KaK KakJas UMEeT CBOM KOHCTPYKTHBHBIE OCOOCHHO-
CTH:

* [IETIM BXOJA K BBIX0/1a CUTHAJIOB — BXOJIHBIE U BBIXOHBIE I1€YATHBIE IPOBOAHUKH HE JIOJIKHBI
MPOKJIAIBIBATHCS PSAAOM WIM MapajulelbHO JPYr JAPYry, yToObl M30ekaTh BOSHUKHOBEHHS Mapa3uTHBIX
oOpatHbIX cBsized. C 3TOil e 1eNbI0 MPOBOAHUKN BXOJHBIX U BBIXOIHBIX LIETICH, CBEICHHBIX B CHCTEMY
JUISL IOJICOCIMHEHUS K KPAaeBOMY COCIMHHUTEIIO, 11e71€CO00Pa3HO pa3euTh SKPaHUPYIOUTUMH POBOIHHU-
KaMH WUJIU «3€MJISTHBIMI BBIXOJIaMU;

* IIMHBI «3EMJISD» U «ITUTaHUE» JOJDKHBI UIMETh BO3MOKHO 00Jiee HU3KOE COMPOTUBIICHHUE U HC-
I10JIb30BaTh KpallHUE KOHTAKTbhl COEAMHUTENEH, a IIHMHY «3EMJIs», 10 KOTOPOH TEKYT CyMMapHBIE TOKH,
CJIEyET BBIIOJHATh MakcuManbHON mupuHbl; B MIIII muHb «3eMiid» U «IUTaHUE» JOJIKHBI HAXOIUTb-
Csl B Pa3HBIX, COCEIHUX CIOSAX OJHA HAJ JPYroi, MPU ITOM XKeNaTeIbHO, YTOObI IIMHA «3EMJISD» 3aHMMaja
B CJIO€ BCE CBOOOIHOE MECTO;

* CUTHAJIBHBIE LIENU — MPHUHATh MEPBI AJI UCKIIIOUEHUS] BOSHUKHOBEHUS Mapa3uTHBIX [TOMEX B
pe3ynbrare 3 (HeKToB OTpaKeHHUs B CUTHAJIBHBIX JIMHUAX CBSI3U B pe3ysbTaTe HECOTJIACOBAHHBIX Harpy-
30K M HEOJHOPOJHOCTEW, MEPEKPECTHBIX HABOAOK MEKIY CUTHAIBHBIMU JMHMUSMH CBSI3U, UCKAKEHUS
(opMBI CUTHATIA B JIMHUAX CBSI3U, HABOJIOK OT BHEIIHUX I10JIEH, KOTOPbIE B 3HAUUTEIBHOM CTENICHH 3aBU-
CAT OT (POPMBI, JUIMHBI, B3aUMHOTO PACIHOJIOXKEHHUS MPOBOJHUKOB (HANpHUMeEp, MEYaTHBIM MPOBOIHUK,
MPOXOIAIINI MEXIY IBYMsI KOHTAaKTHBIMU TUIOIIAJAKAMHU JOJDKEH PacIoflaraThCs Tak, YTOOBI €ro och ObI-
J1a IEpIEHAUKYISIPHA JTMHUH, COEINHSIONIEH [IEHTPBbl OTBEPCTUH U T. I1.);

* IIeN1 UMITYJIbCHBIX U BBICOKOYACTOTHBIX CUTHAJIOB — OOECIIEYUTh Pa3Bs3Ky MO BBICOKUM Ya-
CTOTaM;

4) nmyTh pacnpoCTpaHEHUs IOJIE3HOTO CHUTHAJla — TaK KaK IPU Pa3sMEIEHUU KOMIIOHEHTOB,
HalpuMep, YCUIMTEIbHBIX YCTPOMCTB, KaK MPaBUIIo, NOPAIOK pa3MElEHUsI KOMIOHEHTOB COOTBETCTBYET
II0CJIEOBATEILHOCTH IPOX0K/IEHUS CUTHAJIA B 2JIEKTPUUECKON MPUHIUMIINAIBHOMN CXEME;

5) Ternonarpyxenusie OPU, npu atom:

* PaCCUMTHIBAIOT BEIMUMHY TOKA B KAXI0H LIETIH;

* paccuuThiBatoT paccenBaeMyro OPU momHocTs; 11t UMC 3HaueHne paccenBaeMOl MOIIHO-
cTu Oepercsl U3 CIpPaBOYHUKA, (B CIIPABOYHMKAX YKA3BIBAIOT MAKCUMAIBHO JOMYCTUMYIO, 3 MOIIHOCTb
pacceuBaemas MpH dKCIUTyaTaluu cocTabiisieT 00braHo 50...80 % MakcuManbHON; A IMOJOB U CTaOu-
JUTPOHOB — PACCUUTHIBAIOT, KAK MPOU3BEIECHNE MAaKCUMAJIBHOIO TOKA 4Yepe3 JUOJ Ha NaJCHUE Hamps-
KEHUS Ha p-n-Tiepexoie; Uit TpaHchopMaTopoB — 3...5 % MOJIE3HOI MOIIHOCTH;

* Haubosee TeroHarpyxernsie OPU paBHomepHo pazmematot no I nim no nepudepun I111,
BbIOMpast COOTBETCTBYIONIMI BapuaHT ycTaHoBkU DPU nHa I1IT;

6) OPU, uyBcTBUTENBHBIE K BHEIIHUM 3JIEKTPUUYECKUM, TEIJIOBBIM U IPYTMM B3aUMOICHCTBHSIM;
BBIICJIAIOT Hamboyiee KPUTUYHBIE 10 AJIEKTPOMArHUTHON coBMecTUMOcTH DPU M 35eKTpOMOHTaXKHbBIE
CBSI3U JUI YCTAaHOBKU 3KPaHOB, Pa3Bs3bIBAIOIIKX Iierei u rnp. HanbombInyto onacHOCTh COCTaBIISIIOT €M-
KOCTHBIE U UHIYKTUBHBIE IOMEXHU.

EmKocTHBIE TOMEXU 00YCIIOBJICHBI:

* OOJIBIIMMHU TIEepeTaaMy HaNpsHKEHUH;

* OOJIBIIMMH BBIXOIHBIMU CONTPOTHBIICHHUSIMU;

* 0OJIBILION EMKOCTHOM CBS3bIO (IIPU MapalIeIbHOM PACIOI0KEHUHU IIPOBOIHUKOB).

WNHayKTUBHBIE TIOMEXU 00YCIIOBIICHBI:

* OOJIBIITMHU TIePENaiaMy TOKOB B IMHUSAX CBS3HU {TIPU MaJbIX Ryi);



* 0OJIBILION MHAYKTUBHOM CBSI3BIO (MIPH OJIM3KOM pPacIioioKEHUH MapajuIeIbHbIX IPOBOJHUKOB
Ha OOJIBIIION JIJTUHE).

7) MyTH BO3MO>KHBIX ITAPA3UTHBIX CBSI3€M U HABOJOK 3a CUET I'aJIbBAHUYECKON CBSI3U JIEMEHTOB
CXEMBI, uepe3 00111ee CONPOTUBICHNE HCTOYHUKA JIEKTPOIIUTAHUS, HHIYKTUBHBIX 1 €eMKOCTHBIX;

8) momycTuMble YpOBHHU HaNpPsKEHUH M TOKOB, CUrHasIa noMexu Ha Bxonaax UOT;

9) HanpspKeHUE U CUITy TOKa MICTOYHHMKOB 3JIEKTPOIUTAHMUS,

10) ypoBHM JIOTHUECKUX HYJEH U €IUHHIL B IIUPPOBBIX DVY.

I[To pe3ynbTaTam aHanu3a MEKTPUUECKON MPUHIIUIHUATIBHON CXEMBbI 3aI0IHAIOT Ta0nuiy 4 u
JIENA0T BBIBOJIBI.

Tabnuua 4 Pe3ynabTaThl aHaINM3a NIEKTPUYECKON MPUHIIMITHAIBHON CXEMBI
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OpmHOBpEMEHHO MPOBOAUTCS aHAIH3 dJIEMEHTHOM 0a3bl DY .

1.4. AHaIM3 3J1eMeHTHOMH 0a3bl

[Tpu aHanu3e >eMeHTHON 0a3bl H3y4aloT:

 coMectumocts UMC, OP3 u IIMK 1o snexrpuiyeckuM, KOHCTPYKTUBHBIM, 3JIE€KTPOMAarHUT-
HBIM, TEIUIOBBIM M JIPYTUM I1apaMeTpaM, a TAKXKe M0 yCIOBUAM IKCIUTyaTalllu;

» copMectuMocTb OPU u [IMK no HanexkHOCTH;

* cootBerctBue DOPU n IIMK ycnoBusM 3KcCIulyaTtaliuu, XpaHeHMsI, TPAHCIIOPTUPOBKH, yKa3aH-
HbIM B T3 Ha DA.

DneKTpuuYeCcKue, KOHCTPYKTUBHBIE U APYIHe MapaMeTphl U ycaoBus dKcIutyaraunu DPU npuso-
TSITCSL B CIIPABOYHOM JINTEPATYpE.

I[To pe3ynbTaTam aHanu3a IEMEHTHOW 0a3bl 3aMOJHSIOT TAOIHILy 5 M JeNatoT BHIBO/IbI, yKa3aH-

HBIE BBIIIIE.
Tabmuma 5 XapakTepucTuka 3eMeHTHOU 0a3bl
KoHcTpyKTUBHBIE TapaMeTphl JlommycTUMBIE YCITOBHSI SKCILTyaTaIluU
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OnpenendroT Takke KOHCTPYKTOPCKYIO CI0KHOCTh DY (Mmainas, cpeHss U BbICOKas HaChILICH-
HocTh noBepxHocTu IIIT), KOTOpYIO OLIEHMBAIOT YMCIOM CXEMHBIX WJINM aKTUBHBIX 3JIEMEHTOB, YHCIOM
BbIBOJIOB [IMK 1 cBA3BIBAIOT ¢ BEIOOPOM THIIA, KOHCTPYKIMHU U Kitacca TouHoctu T1I1.

[ITar kOOpAVHATHON CETKH SIBJISIETCS OCHOBHOM KOHCTPYKTUBHOW Xapakrepuctukol IIII, xoro-
pasi XapakTepu3yeT IUIOTHOCTh I1€YaTHOI'O MOHTAXKa; K HEMY MPUBSI3aHbl BCE 3J1€MEHTHI KOHCTpYyKIuu [111
(KOHTaKTHBIE IJIOLIAKU, MPOBOJIHUKHU, OTBEpCTHs U T. A.), a Takke DPU u IIMK. Illar koopaunaTtHoM
CETKM BBIOMPAIOT TaKMM 00pa3oM, YTOObI OH COOTBETCTBOBAI LIAry pacroJIOKEHHs BBIBOJIOB OOJIBIINH-
ctBa OPU u IIMK, ycranaBnuBaembix Ha I1I1.

dopma U pa3Mepbl MOHTA)KHBIX OTBEPCTUH M KOHTAKTHBIX IJIOLIAJO0K 3aBUCIT OT I'€OMETPHUH
BbIBOJIOB OPU: Kpyrible OTBEpCTUS M KOHTAKTHBIE IUIOLIAAKH MPUMEHSIOTCSA Ul LITHIPEBBIX, MPSIMO-
yrOJIbHBIE WJINM KBAPATHBIE KOHTAKTHBIE IUIOIAAKN — JJIs IUTaHapHBIX BbIBOAOB Wi [IMK.

ITo xoucTpykTuBHOMY Opopmienuto UIT, DPD u IIMK paznuyarot:

* KOpITyCHBIE C IJIAHAPHBIMU BBIBOJAMHU, JISKAIUMHU B IJIOCKOCTH OCHOBaHMS KopIlyca, C oce-
BbIMH (OT()OPMOBAHHBIMU) U IITHIPEBBIMU, MEPIECHAUKYISIPHBIMU €My (TpaAULIMOHHAS dJIEMEHTHas 0a3a);

* KOpIycHbIe 0€3 BBIBOJOB, C YKOPOUCHHBIMHU TJIAHAPHBIMU HJIH j-OOpa3HbIMH BBIBOJAMH, YXO-
JSIIMMHU 1I0J] KOPIIYC; B BUJE MaTPULIbl IIAPUKOBBIX BBIBOJOB U3 MPUIIOS U IP.; UX HA3BIBAIOT MUKPOKO p-
Iyca Wi OBEPXHOCTHO-MOHTUpPYeMbIe KOMIIOHEHTHI (IIMK);

* Oeckopmycubie UOT.

IInenapHple BBIBOJABI MUMEIOT NPSAMOYIOJIBHOE CEYEHME, IITHIPEBBIE — KPYIJIO€ WIM IPSIMO-
YTOJIBHOE.

Kopryca UDT BBINOIHSIOT crefyronue GyHKINN:

* 3aIUTa OT KIMMATHUYECKUX ¥ MEXaHHUECKUX BO3ACHCTBUIA;

* SKpaHUPOBAHUE OT MTOMEX;

* YHU(UKAIIUSA MUKPOCXEMBI TI0 TabapuTaM U YCTaHOBOYHBIM pa3MepaM;

* 00JIerYeHre MPOLECCOB COOPKU STYECHKH U JIp.

Koprmyca ¢ miiaHapHBIMU BBIBOJAMH 3aHUMAIOT B JBa pa3a 6oubiie miomnaay Ha ' o cpaBHe-
HUIO C KOpPIIyCaMH CO IUTHIPEBBIMHU BBIBOJIAMHU, HO YCTAHOBKA IOCJIEIHUX BO3MOKHA JIUIIbL C OJHOM CTO-
POHBI, a KOpITyca ¢ IUIaHapHBIMU BBIBOAAMH — C JIBYX cTOpoH. IIpu ycranoBke UOT co mIThipeBbIMU BBI-
BOJaMU He TpeOyeTcs TOTOJHUTEIBHOTO KPEIICHUs JaXke MPU 3HAUUTENbHBIX BUOpaMAX U yJaapax, o-
HAaKo IpUMeHeHue, Haripumep, DIP-kopnyca orpannuuBaercs yactoroi 500 kI'm.

ITo KOHCTPYKTHBHO-TEXHOJIOTMUECKOMY IPU3HAKY pa3IMyaroT KopIyca:

* METAJUIOCTEKJISIMHBIE — CTEKIIIHHOE WM METAUINYECKOE OCHOBAHME, COEUHEHHOE C METall-
JIMYECKON KPBIIIKOM C IOMOIIBIO CBAPKHU; BBIBOJIbI H30JIMPOBAHbI CTEKIIOM;

* METAJIOKEPAMHUYECKNE — KEPAMUYECKOE OCHOBAaHHUE, COEIUHEHHOE C METAINIMYECKON KPBbILI-
KOU € MOMOILBIO CBAPKU UJIU TIANKH;

* KEpaMHYECKHE —- KepaMHUUECKOe OCHOBAHHE U KPBIIIKA, COSANHEHHbIE MEX 1y cO00 Mmaikoii;

* [IJJACTMACCOBbIE — IIJIJACTMACCOBOE OCHOBAHME U KPBIIIKA, COSUHEHHBIE OITPECCOBKOM;

* METAJUIONOJMMEPHBIE — IMOJI0KKA C KOMIIOHEHTaMHU U BBIBOJIAMHU ITOMEIAETCS B METalInye-
CKYIO KPBIIIKY U T€PMETU3UPYETCS 3aIMBKOM KOMITayHIOM. MeTayunyeckasi Kpbllika ooecrnednBaeT 3¢-
(EeKTHBHYIO BJIaro3aiuTy, OTBOJ Teruia ot Kpuctauia UDT, cHukaeT ypoBeHb OMeEX.

ITpu Be16OpPE cepun nnTerpanbHoit Mukpocxemsl (MMC) u UMC B cepuu HE0OX0IMMO HCIIONb-
30BaTh MMHHUMAJIbHOE KOJMYECTBO TUIOPa3MEPOB KOPIIYCOB Ul peaU3aliy 3JIEeKTPUUECKON MPUHIUIN-
aNnbHOU cxeMbl Y.

Hcnons3oBanue xopnycHbIXx UMC npuBoauT K O0OIBIINM 3aTpaTaM IM0JIE3HOr0 00beMa U MacChl
U3JIeNNsl, YMEHbIIAET Ha OJMH-ABA NOPSAJKA IJIOTHOCTh KOMIIOHOBKHM KOMIIOHEHTOB 10 CPaBHEHHIO C

IJIOTHOCTBIO UX PAa3MCIICHUSA B KPUCTAJUIC UJINM HA ITOJIOKKE.



beckoprycusie DT mupoko npumMeHsoTcss B 00pToBoil DA, KOMIBbIOTEpax, KaJbKyIsATOpax u
ApYyroi ammaparype, Tak Kak Mo3BOJIAIOT 3()(heKTUBHO MCHOIb30BATh 0OBEM U COKPATUTh MAacCCy MHUKPO-
AIIEKTPOHHBIX HU(POBBIX YCTPoicTB. OAHAKO MPU 3TOM B 3HAUUTEIILHON CTETIEHU YBEIUYUBACTCS TPYI0-
€MKOCTb M3TOTOBJIEHMSI 32 CUET BBEJIEHUS JOTOJHUTEIBHON 3aIIUTHI U FEPMETHU3ALMH U, CIEI0BATEIbHO,
CTOUMOCT.

Muxkpoxkopnyca wiu [IMK 1no3BossitoT yBenIWYMTh MJIOTHOCTh KOMIIOHOBKH, YJIYYIIUTBH AJIEK-
TpPUUYECKHE MTapaMeTpPhl 32 CUET MOJIydeHHs 0oJiee KOPOTKHUX CBSI3€H MEX/y BHEIIHUMHU BbIBOJIAaMHU U KPHU-
CTaJZIOM, CHW)KEHHS CONPOTHBIICHUS, YMEHBIICHHUS MEKBBIBOJHON €MKOCTH, MHIYKTHUBHOCTH, YTO IO-
BbIIIAET ObICTpoAeHCTBHE. DTH Kopiyca obecrieunBaroT pabotocnocoonocts UIOT Ha wactoTax m0 4 ['T1g
U BBIILIE

2. Bei0op BapHaHTa TEXHOJOTHYEeCKOI0 NMPoLecca U3roTOBJICHUS U3/1eJINs

BapuaHTbl TEXHOJOIMYECKOI0 MPOIlEcca Pa3INdaoTCsd METOJaMHU U3TOTOBJIEHUS MIEYaTHON IL1a-
ThI (onepanus 2). PaccMoTpum [uisi npuMepa pa3iuyHble BAPUAHTBHI:

a) TunoBoit mpo1iecc U3roTOBIECHUS U3ETUS ¢ KOMOMHHUPOBAHHBIM METOJIOM M3TOTOBJICHUS I1e-
YaTHBIX ILIaT
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Pucynox 1 Cxema TEXHOJIOTHUECKOTO U3TOTOBICHUS U3/IENINsl KOMOMHHUPOBAHHBIM METOJOM

OrnucaHue TEXHOJIOTMYECKOTO Ipolecca:

1). IlonroroBka Mponu3BOJCTBA.

Bxuiouaer B ce0s crneayromue TeXHOJIOTMYECKHE OTepaluu:

1.1. 3akymnka 3JIeMEHTOB, BXOJISIIUX B COCTAB IEYATHOM IJIaThI;

1.2. TloaroroBka MaTepuana OCHOBaHUS NI€YATHOM MJIaThI;

1.3. I[IpuroroBieHNE JaKOB, MPUTIOEB, (IIFOCOB, TPOMBIBOUHBIX PACTBOPOB.

2). UsrotoBnenue nByxcropoHHeu meyatHoi tuiatel (AI1I1) mpousBoanuTcss KOMOMHUPOBAHHBIM
METOJIOM Ha ()OJILTUPOBAHHOM CTEKJIOTEKCTOJIUTE C METAJUTM3UPOBAHHBIMH OTBEPCTUSMHU C MIPUMEHEHHU-
eM cyxoro mienouHoro ¢oropesucra CIIO-BII-2 ITO OCT 107.460.092.004.01-86.

Bxurouaer B ce0s cienyronue onepanuu:

2.1. BXogHO# KOHTpOJIb;

2.2. Mexannueckasi 00paboTKa MeyaTHOH IJ1aThl;

2.3. IlpenBapurenbHas METAUIM3ALMS;

2.4. Ilony4yeHue puCyHKa [I€4aTHOM IUIATHI,



2.5. DIEKTpOXUMHUYECKask METaJUTN3allns;

2.6. YpaneHue 3alIUTHOTO penbeda;

2.7. MapkupoBaHue

2.8. Konrtpois.
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3). BHyTpeHHMI1 MOHTaX.

[Talika pe3ucTopoB, KOHIEHCATOPOB, IMOJI0OB, TPAH3UCTOPOB, MPOU3BOAUTCS ABTOMAaTU3UPOBAH-
HBIM METOJIOM IPYNIIOBOM MMAWKHU , HAIIPUMEP BOJIHOU Ipunos. [Ipu ycraHOBKE BBIBOIBI JETAJIEH BCTAB-
JSAIOTCS B OTBEPCTUS NIEYATHOM IJIATHI M 3aKPETUISIOTCS CO CTOPOHBI AKX MOATMOOM.

4). UzrotoBieHue Kopiyca U3Aeusl.

Haubouee panponansHoi (GopMoii 111 MHOTHX U3ACIHNA SBISETCS MPSIMOYTOJIbHUK. YUUTHIBaAs
TpeOOBaHUA K YCTPOICTBY, a TaKKe HAIMYUE Ha MPEANPHUITUN-U3TOTOBUTENE TEXHOJIOTUH U OCHACTKH, B
Ka4yecTBE OCHOBHOI'O MaTepHualla, MCIOJIb3yeMOTO JUIS M3TOTOBJICHUS KOPITyca MOXKHO BBHIOMpATh ILIACT-
Maccy. Bei6op BapraHTa KOHCTPYKIIMU OCYILECTBIISICTCS] HCXOIS U3 TEXHUUECKUX TPEOOBAHUH U YCIOBUI
IIPOU3BO/ICTBA.

5). BHenHui MOHTaX.

Bxuouaet B ce0s cienyromue onepanuu:

5.1. KoMmmaekToBOYHAS;

5.2. 3aroToBUTEIIbHAS;

5.3. [ToaroToBka nevyaTHOM MIaThl K COOpKeE;

5.4. Coopounas;

5.5. KonrponbHas;

5.6. MoHTa) 2JIEMEHTOB Ha KOPITYC;

5.7. YcTaHOBKa IIIaThl B KOPILYC;

5.8. Kontpos;

5.9. 3akpbITHE KOpITyca KPBIILIKOM.

6). KoHnTpous.

Bce KOHTpOJBHBIE Ollepaluy OCYILIECTBIISIOTCA II0CIE KaKIOW TEXHOJIOIMYECKON Ollepaluu.
[Tocne oxkoHYaHUsT COOPKU M3JENUs TIPOU3BOAUTCS KOHTPOJIb MPABHIBHOCTUH COOPKHU M3JENUS U UCIIBITA-
HUE Ha BO3/ICHCTBHE KIMMATUYECKUX (DAKTOPOB OKPYKAIOLIECH CpeIbl.

7). YnakoBka.

Pa3pe3ars moauATHIEHOBYIO IUIEHKY HOKHHMLAMU ToiamuHoM 0,1 mM. JlomyckaeTcss ynakoBBbI-
BaTh B Oymary KOHJCHCATOpPHYIO WIN KaOenbHyt0. CBapuTh MPOJOJIbHBIC M OJWH IMOMEPEYHbIH HIBBI
[IIBBI 1OJKHBI pacnosiaraThest Ha paccTostHUM 10 MM. oT uzaenusi. O6Xxath MakeT A yJaleHUs BO3ayXa
IUIACTUHAMU M3 NeHonoMnypeTaHa TojauuHod 10 mm. CBapuThk nonepeunsiii moB. KoHTposb kauecTBa
npousBoauTcs BU3yanbHo Ha 100% ymakoBanHoro usaenus. He pmomyckaroTcsi HE IpoOBaphl, IPOKOTH,
TPEILLHHBL, IOPUCTOCTH B YIIAKOBKE.



6) TexHomornueckuit mponecc U3roToBJICHUA C HUCIIOJIB30BAHHUCM JJICKTPOXUMHUUYCCKOTO0 METOda
HU3TrOTOBJCHUS IICYATHHBIX I1JIAT
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Pucynok 2 Cxema TeXHOJIOTM4YECKOTO U3TOTOBJICHUS U3AETHS JIEKTPOXUMUYECKUM METOJOM

OrnucaHue TEXHOJIOTMYECKOTO Ipolecca:

1). IlonroroBka Mpon3BOJACTBA.

Bxurouaer B ce0s crneayromue TEXHOIOTMYECKHE OTepaluu:

1.1. 3akymka 3JIeMEHTOB, BXOJISIIUX B COCTAB IEYATHOM IJIaThI;

1.2. TloaroToBka MaTtepuana OCHOBaHUS NI€YATHOM IJIaThl;

1.3. [IpurotoBrieHNE JAKOB, IPUTIOEB, (IIFOCOB, TPOMBIBOUYHBIX PACTBOPOB.

2). N3rotoBneHne NByXCTOPOHHEW MEYATHOM IIAThl IPOU3BOIAUTCS IEKTPOXUMHUUYECKUM METO-
J0M Ha (POJIBIMPOBAHHOM CTEKJIOTEKCTOJIMTE ¢ METAJUIM3UPOBAHHBIMU OTBEPCTUAMU C IMIPHUMEHEHHEM CY-
xoro mieHoyHoro ¢ortopesucra CIIO-BII-2 ITO OCT 107.460.092.004.01-86.

Bxurouaet B ce0s crnenyronue onepanuu:

2.1. BXogHO# KOHTpOJIb;

2.2. Mexannueckas 00paboTKa MeyaTHOH I1aThl;

2.3. Ilony4yeHue pucyHKa Ie4aTHOM IUIATHI,

2.4. DNEeKTPOXUMHUYECKOE METHEHMUE;

2.5. YaneHue 3alIUTHOTO peibeda U TpaBJIeHUE MMOACIO0s ATFOMUHHUS;

2.6. MapkupoBaHue

2.7. KoHTpOIIB.
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3). BHyTpeHHMiI1 MOHTaX.

I[Talika pe3ucTopoB, KOHIEHCATOPOB, IMOJOB, TPAH3UCTOPOB, MPOU3BOANUTCS aBTOMATU3UPOBAH-
HBIM METOJOM I'PYyNIOBOM Nanku. IIpu ycTaHOBKE BBIBOJBI I€TANICH BCTABJIAIOTCS B OTBEPCTHUS IIEYaTHOU
IUTAaThI U 3aKPETJISIIOTCS CO CTOPOHBI MAMKH MOATHOOM.

4). UzrotoBieHue Kopmyca U3aeusl.

Haubounee pannoHansHON (GOpPMOIT [UIT MHOTHX SIBIISIETCS MPSAMOYTOJIBHUK. YUHUThIBasi TpeOoBa-
HUSl K YCTPONCTBY, a TaKK€ HaJIM4YUE HAa NPEINPUSITHUU-U3TOTOBUTEIE TEXHOJOTUN U OCHACTKH, B Kade-

CTBC OCHOBHOI'O MaTcpurajia, UCIOJb3yCMOT'0 I U3TrOTOBJICHUA KOPITyCa MOZKHO BLIGI/IpaTB mjracTtMaccy.



Br160p BapraHTa KOHCTPYKIIMU OCYIIECTBIISICTCS UCXOS U3 TEXHUYECKUX TPEOOBAHUM U yCIOBUN NIPOU3-
BO/ICTBA.

5). BHenHui MOHTaX.

Bxuouaet B ce0s cinenyronue onepanuu:

5.1. KoMmmaeKkToBOYHAS;

5.2. 3aroToBUTEIIbHAS;

5.3. IloaroToBka meyaTHOM TUIATHI K COOpKE;

5.4. Coopounas;

5.5. KonrponbHas;

5.6. MoHTa) 2JIEMEHTOB Ha KOPITYC;

5.7. YcTaHOBKa IIIaThl B KOPILYC;

5.8. Kontpos;

5.9. 3akpbITHE KOpITyca KPBIILIKOM.

6). KonTpous.

Bce KOHTpOJBHBIE OIlEpaly OCYIIECTBIISIOTCA I0CHE KaKIOM TEXHOJIOIMYECKON Ollepaluu.
[Tocne oxkoHYaHUsT COOPKU M3JENUS TIPOU3BOAUTCS KOHTPOJIb MPABHIBHOCTH COOPKH U3AETHS U UCIBITA-
HUE Ha BO3/ICHCTBHE KIMMATUYECKUX (DAKTOPOB OKPYKAIOLIECH Cpe/Ibl.

7). YnakoBka.

Pa3pe3ars moamATHIEHOBYIO IUIEHKY HOKHMLAMU ToiamuHoM 0,1 mMM. JlomyckaeTcss ynakoBbI-
BaTh B Oymary KOHJECHCATOpPHYIO WIN KaOenbHy10. CBapuTh NMPOJOJIbHBIC M OIMH IONEPEYHBIN IIBHI.
[IIBBI 1OJKHBI pacnosiaraThest Ha paccTostHUM 10 MM. oT uzaenusi. O6Xxath MakeT A yJaleHUs BO3ayXa
IUIACTUHAMU M3 NeHonouypeTaHa TojauuHod 10 mm. CBapuThk nonepeunsiii moB. KoHTposb kauecTBa
npousBoauTcsl BU3yanbHo Ha 100% ymakoBanHoro uzgenus. He nomyckaroTcst He IpOBaphbl, MPOKOTH,
TPEILHHBI, IOPUCTOCTD B YIIAKOBKE

3. Bbi0op 1 000cHOBaHMe NPUMEHSIEMbIX MATEPUAJIOB.

3.1 Boi6op A MmaTepuaJia Isi OCHOBAHUS NeYaTHBIX IJIaT
B kagectBe Marepuana ocHoBaHus [III nmpuMeHSIOTCSA CIOUCTBIE AUAIEKTPUKH, C OJHOM UM C
JBYX CTOPOH (hOJIBTUPOBAaHHBIE METHON (OJIBIOM, MM HE(POJIBIMPOBAHHBIC AUITEKTPUKH PUCYHOK 3.

a 7] 8

Pucynok 3 bazoBbie marepuainsi [1I1 ¢ ogHoi (a), 1BYX (0) CTOpOH (OIBrHpOBaHHBIC U HEPOIb-
TMPOBaHHbBIE JUAJIEKTPUKH (B)

K ¢oaprupoBaHHbIM U HEPOIBIUPOBAHHBIM JAUAIEKTPUKAM MPEABSIBISIIOTCS CIeIyIomue Tpedo-
BaHUSA:

* BBICOKHE MOBEpXHOCTHOE, OM, U yaelnbHOe 00beMHOE CONpoTHUBIeHHE, OM-M, XapaKTepusy-
IOLME BEIMUMHY TOKA YTEUKH;

* BBICOKAs AIEKTPUYECKas NPOYHOCTh M3OJALMM, ONpenaeiseMas HalpsyKEHUEM MOCTOSHHOTO
TOKa, IPH KOTOPOM IPOUCXOAUT TPoOOii;

* HH3KHUE 3HAYEHUS AUIJIEKTPUUYECKOM NMPOHMUIIAEMOCTH M TaHI'€HCa yria JUAJIEKTPUYECKUX MO-
Tepb — JUIA NepeJadd BBICOKOYACTOTHBIX CUTHAIOB U CHIDKEHUS TEIUIOBBIACICHHSI, 00YCIOBICHHOTO JH-
JIEKTPUUYECKUMHU NTOTEPSIMH;

* CTaOMJIBHOCTD AJIEKTPUUYECKHUX XapaKTEPUCTHUK MPH TOBBIIIEHHOH BIAXKHOCTH U TEMIIEPaType;

* BBICOKAash MEXaHWYECKasl MPOYHOCTH: MpeJiesl MPOYHOCTH MPU PACTSHKEHUH, TIPH U3rude, KOTo-
pBI€ 3aBUCAT OT THUIIA UCTIOJIb3YEMON CMOJIBI U CHUKAFOTCSI TP TIOBBIIIEHUN TEMIIEPATYPHI;

* CTaOMJIBHOCTH TUHEHHBIX pa3MepoB 10 ocsM X, Y U Z IpHU MOBBIIECHHOHN TeMIieparype, 3aBu-

csIas OT TEMIIEPaTyphl CTEKJIOBaHUs Tg, TEMIOyCTONYMBOCTU U TEIUIONPOBOAHOCTH 0a30BOr0 MaTepHa-



na. TpeGoBaHue BBHICOKOH TeMIiiepaTypbl crekinoBanus Tg (1o 290 °C B mepcnekTHBe, paccuuTaHHAs Ha
pabouyto Temmepatrypy 1o 280°C) cBsi3aHO C TeM, YTO MPH HarpeBe, HapuMep, MpU Maike, MPOUCXOIUT
3HAUUTENIBHOE PACIIMPEHUE CTEKJIOIUIACTUKOB, AMOKCUIHOW CMOJIBI M JPYTUX MOJIMMEPOB 1O ocH [l uH-
TEHCHUBHOCTh KOTOPOTO OCOOCHHO BO3pPACTAa€T MpPU MPEBBIIMICHUH TEMIIEPATypbl CTEKJIOBaHMUS JAaHHOTO
MaTepuasa, YTO MOXKET IPUBECTH K PacCIauBaHUIO TUAIEKTPUKA U Pa3pbIBy METAUIN3ALMH B OTBEPCTUAX
III1, Tak kKaKk MeTaJ/ul UMEET MaJIoe paclIupeHue 1o ocu Z. [1o3ToMy Ipu BBICOKOW TeMIlepaType CTEKIIO-
Banus Tg npouecc pacmupenus marepuana [1I1 casuraercst B 061acth 60jiee BBICOKMX TEMIIEpaTyp, kKe-
JaTENbHO, IPEBBIIAIONINX TEMIIEPATYpy NaNKH;

* BBICOKAs TEIJIOYCTOWYMBOCTb, KOTOPAs 3aBUCUT OT THUIIA HANOJHUTENS M COCTaBa CMOJIBI.
JlanHOe TpeOOBaHUE CBSI3aHO C TEM, YTO

1) Heo6x0MMa MOBBIIMICHHAS! YCTOWYMBOCTDh K BO3JCHCTBHIO TEIUIOBOTO yrapa, Hampumep, Ipu
naiike OPU u IIMK « III1, mpu koTopom TemnepaTrypa Nailku JOCTUraeT 3HAYEHUI JECTPYKIMH AUIJIEK-
TpHKa, U MOXKET IPOMCXOUTH BBIXO]] Ia30B, MOPO0Opa3oBaHue, KOpOOIEHUE U TIp.;

2)B pe3yabTaTe BO3JAEHUCTBUS BBICOKMX TEMIIEPATyp B IPOLECCE CBEPJIECHUS OTBEPCTUN BO3MO-
KEH pa3orpeB AUIEKTPUKA, BBITEKAHUE U HABOJAKMBAHUE CMOJIbl HA CTEHKU OTBEPCTUH, MPEMSTCTBYIO-
1iee MeTaJuIn3aluu OTBEPCTUN B JalIbHEHIIEM;

3)BbIcOKas pabouasi TeMIlepaTypa MOXKeET MPUBECTH K PACCIOCHUIO CTEKJIOTKAHU M CMOJIBI, OT-
CIIauBaHMIO (OJIBTU, 00pa30BAaHUIO My3bIpEH MO (GOIBIOM U K TOMY, YTO XapaKTEPUCTHUKU MaTepHrasa He
OyZAyT yIOBJIETBOPATH TPEOOBAHUSAM HKCILTyaTalluu DA;

* XOpoIas MexaHu4eckas 00padaTbIBa€MOCTh NIPU pe3Ke, Ppe3epoBaHUH, 3aUUCTKE, CBEPICHUU
U IPYTHUX omeparnusax 6e3 00pa3oBaHus CKOJIOB, TPEIIUH U PACCIOCHHS TUAIIEKTPUKA;

* YCTOWYHMBOCTH K arpeCCUBHBIM cpellaM (KHCI0TaM, LIeN04YaM, pacTBOpUTENAM U 1ip.) B TII uz-
roroBienus I111;

* XOpOIlIas MPOYHOCTh CHEIIeHUs (aare3us) (GoJIbIu ¢ AUAIEKTPUKOM, KOTOpast 3aBUCUT OT Ma-
Tepuana (oJbIH, crocoda ee MmoyydeHHus (MpoKaTKa WM DJIEKTPOJMTHUECKOE OCAXKACHUE), COCTOSHUS
IIOBEPXHOCTHU, TEMIIEPATYPhl U BPEMEHHU BBLAECP>KKH IPU MOBBILIEHHON TEMIIEpaType U Mp.;

* HEroproyecTb — TPeOOBAHNE MEXIYHAPOIHBIX CTAHJAPTOB MPUMEHEHHS B DA TOJBKO camo-
3aTyXarmux (oIbrHPOBAHHBIX TUAIEKTPUKOB;

* HU3KOE BOJOIOTIIOIIECHHUE I UCKITIOUEHHSI PacCIOCHUS TUAJICKTPUKa 0COOEHHO NPU HArpeBe;

» "uskoe 3HaueHue TKJIP, coBmectumoe ¢ TKJIP BriBooB u xopmycoB DPU; B ciyuae, ecnu
TKJIP muanextpuka 3HauntensHo 6osbiie TKIIP BeiBogoB u koprrycoB OPU unu [IMK, Bo3HUKaIOT 3Ha-
YUTENIbHbIC HANPSDKCHHUSI B MECTaX MalKHU BCIEICTBHE OOJBIIOTO PACIIMPEHUs AUIIEKTPUKA OCHOBAHUS
I1IT o ocsim X, ¥V u Masioro pacmiMpeHus o TEM ke 0caM MoaAnoKku DPU;

* IUIOCKOCTHOCTB (0cOOeHHO HeoOxoaumast s yecranoBku [IMK);

* HM3Kas CTOUMOCTb U Jp.

@obrupoBaHHbIC JUAIEKTPUKH NMPHUMEHSAIOT B CYOTPaKTUBHBIX Meronaax uarorosneHus [T,
HEe(POIBTUPOBAHHBIC — B JJUTUBHOM U TOJTYyaTUTUBHOM.

@onbrupoBaHHbIC JAUAIEKTPUKH, TIPUMEHseMble B KayecTBe ocHoBaHus [II1 B cyOTpakTUBHBIX
METO/1ax, SBJIAIOTCA KOMIIO3UIIMOHHBIMM MaTe€pHajlaMd M COCTOSAT U3 apMHUPYIOILIEr0 HAMOJHUTENS, CUH-
TETHYECKOTO CBSI3YIOIIETO BEIIECTBA M MEIHOM, aJIOMHHMEBON MM pe3ucTuBHOU (osbru. Hambomnee
LIMPOKO B HACTOSIIIEE BPEMS IPUMEHSIOTCS T€TUHAKC, CTEKIOTEKCTOJINUT, TIOJTUUMU U JP.

I'etuHakc (GoNbrupoOBaHHBIA COCTOUT M3 CIIPECCOBAHHBIX CJIOEB AJIEKTPOU3OJIALIMOHHON Oymaru
(apMHpYIOIIETro HAMOJHUTENS), MPOMUTAHHBIX (PEHOJBHONW WM 3MOKCH(EHOIBHON CMOJIONW B KauecTBe
CBSI3YIOILIETO BELIECTBA, OOIUIIOBAHHBIX C OJHOM MJIM JABYX CTOPOH MeIHOU (poibroii (Hampumep, 3ammch
['®-1 wm I'P-2 0603HavaeT reTHHake (HOJIBIUPOBAHHBIA OJHOCTOPOHHHUM WIIM ABYXCTOPOHHUH).



CTeKnoTeKCTONMUT (OJIBTUPOBAHHBIM MPECTABIsIET COO0M CIPECCOBAHHBIE CIOU CTEKIOTKAHHU,
MPOMUTAHHBIC AMOKCU(PEHOIBFHOM WU SMOKCUIHOU cMool (Hampumep, 3amuch CD-1 wmu CD-2 06o3Ha-
YaeT CTEKJIOTEKCTOJIUT (POJIbIMPOBAHHBINA OJJHOCTOPOHHHIA WIIN IBYXCTOPOHHUMN, COOTBETCTBEHHO).

bosbmoe 3Hauenue npu usrorosiaeHuu 11 umeer npoLeHTHOE COOTHOLIEHUE MEXKAY CTEKIIOBO-
JIOKHOM U CMOJIOM B TUAJIEKTPUKE, TaK KaK OHO BJIMSET HA KaYE€CTBO BBIIIOJIHEHMS LIEJIOTO PsiAa ONepanui,
HanpHuMep, TAKUX Kak:

* CBEpJICHHE MOHTAXHBIX U MEPEXOJHBIX OTBEPCTHH — uYeM OoJIblle CTEKIOBOJIOKHA (abpa3u-
Ba), TeM ObICTpee U3HALIUBACTCS CBEPIIO;

* MOATpaBIUBAHME AUAIEKTpHKa B oTBepcTUsix MIIII — uem Gosblie cMOJIBI, TEM JieTde Moj-
TpaBJIUBaTh;

* npeccoBanne MIIII, Tak kak BBIOOp peKMMOB IMPECCOBAHUS (JaBJICHUE U BPEMS €ro MPHIIOKe-
HUS1) 3aBUCAT OT BPEMEHM KEJIATUHU3ALMU CMOJIbI (OIIpenesieTcs SKCIEPUMEHTAIbHO Ul KaKIOW nap-
THUU MaTepuana);

* METaJUIM3alMs MOHTAXXHBIX WM MEPEXOIHBIX OTBEPCTUH — 4YeM OOJIbIIEe CTEKIOBOJIOKHA, TEM
00JIbIIIE TOPIIOB CTEKJIOBOJIOKHA BBIXOAUT B oTBepcTus 11, MOBEPXHOCTH KOTOPHIX IOCTATOYHO CIIOKHO
MOJATOTOBUTh XUMHUYECKUM CHOCOOOM MEpes] XUMHUECKIM OCAXJICHHEM MEIU B OTBEPCTHA U, B PE3YJIbTa-
T€ MOT'YT MOSBUTHCS HEIIPOKPBITHIE MEABIO YYACTKH, YTO MPUBOAUT K Pa3pblBy METAJUIM3ALUHN U DJIEKTPHU-
YECKUX LEeNen.

ITo cpaBHEHHUIO C FeTUHAKCAMU CTEKJIOTEKCTOJIUTBI UMEIOT JIyUIINE MEXaHUYECKHUE U DIIEKTpUUe-
CKHE XapaKTEepPHCTUKH, 0OJiee BBHICOKYI0 HArpeBOCTOMKOCTb, MEHbIEe BiaromorjomnieHue. OnHako UM
MIPUCYILL LEJbIM psii HEAOCTATKOB: HEBBICOKAs HArpeBOCTOMKOCTb IO CPABHEHHUIO C MOJUUMHUAAMH, YTO
CIOCOOCTBYET 3arpsi3HEHUIO CMOJION TOPIIOB KOHTAKTHBIX momanok (KIT) BHyTpeHHHUX CI0€B pH CBEP-
JICHUM OTBEPCTHH; Xy/IIas MeXxaHu4eckas oOpadaThiBaeMOCTh; 0oJiee BBICOKAasi CTOMMOCTD; CYIIIECTBEH-
Hoe paznuuue (mpumepHo B 10 pa3) TKJIP meau u cTEKIIOTEKCTOIUTA B HAMPABICHUH TOJIIMHBI MaTepH-
ajla, YTO MOJKET IPUBECTH K pa3pblBy METAIUIM3ALNUN B OTBEPCTUAX IPU MalKe WIM B IIPOLIECCE IKCILTYya-
tauuy; paznuuue B TKJIP snokcunHo# cMobl U cTekia npuMepHo B 20 pa3, 4TO MOXKET IPUBECTH K 3Ha-
YUTEIbHBIM BHYTPEHHUM HampsbKeHusM, K kopoonenuto 111 u ycaake B 30He CBepIIeHUsI OTBEPCTHI.

Hnst uzrotoienust I, crmocoOHBIX oOecneunTh HAACKHYIO IMeperady HaHOCEKYHIHBIX HM-
MyJAbCOB, HEOOXOIUMO TMPHMEHATh MaTepuajbl C YIYYIICHHBIMH JUAJICKTPUYECKUMHU CBOMCTBAMHU
(YMEHBIIEHHBIM 3HAaYEHUEM AMIJIEKTPUUECKON MPOHUIIAEMOCTH M TaHIEHCa yIyla JTUAIEKTPUYECKUX I10-
TEpb), YTO HEMOCPEICTBEHHO CBS3aHO C YBEIMYEHHEM OBICTPOJAEHCTBHSI, IMMOCKOJIBKY CKOPOCTH pacipo-
CTpaHEHHUsI CUTHAJIOB B MPOBOJHUKAX OOPAaTHO MPOMOPLUOHATIBHA JUAIEKTPHUUECKON MPOHUIIAEMOCTH Ma-
TE€pUAIOB, U3 KOTOPBIX U3rOTOBIEHBI OCHOBaHus [1I1.

ITpu BeIOOpe MaTepuana ocHoBanus [1I1 HeoOxoqMMO 0OpaTUTh BHUMaHHUE Ha MpEAIoIaracMble
MeXaHMUYECKUe BO3ACHCTBUS (BUOpAIMH, yaaphl, JMHEHHOE YCKOPEHHUE U T. 11.); Kiacc TogHocTH [T (mu-
PHUHY MIPOBOJHUKOB PACCTOSIHUE MEXAY HUMH); pealu3yeMble MeKTpruuecKkue QyHKIMHU U TpeOOBaHHUS K
AIIEKTPUYECKUM TapamMeTpaM; OOBEKT, Ha KOTOPBIM yCTaHaBIMBaeTca DA M YCIOBHUS SKCIUIyaTalluy;
ObICTpOJICICTBHE; CTOMMOCTD U TIp.

B HaumeHoBaHUM MapKku Matepuaia OykBbl 03HauatoT: C — CTEKIOTEKCTONUT; T — TerocTo-
kuil; H — Heroproumii mim HOpMUpOBaHHOM roprouect; @ — donbrupoBannslii; 1—2 — obnuoBan-
HBIH QONBTO# ¢ OHOMN MM IBYX cTOpOoH; udpsl 5, 9, 12, 18, 35, 50, 70, 100, 105 — Tommuny ¢Gonasru B
MKM.

B Tabnuue 2 npeacraBineHsl Mapku MatepuanioB ocHoBanus 111, Haubosiee mMpoko nmpumeHse-
MbI€ B HacTosee Bpems 11 urorosnenus OINIT, AT

Jlns nsrorosnenus IIII, skcrmyaTupyeMbIX B yCIIOBHUSAX IOBBIIIEHHOW ONACHOCTH BO3TOPAHUs,
MPUMEHSIOT OTHECTOMKHE T€TUHAKCHI U CTEKI0TeKcToIUTh Mapok ['OB, 'O®B, COH®, CTH®.



@donsrupoBanHbie cTeKI0TeKCTOMUTH Mapok CT®, CTDT, CTAII u CTIIA-5 obnanatoT moBbI-
meHHoi TeroctoikocTeio, a CTAII u CTIIA-5 nmpumenstor ans usrorosieHus 111 ¢ moBblmeHHOM
IJIOTHOCTBIO MIEYATHOI'O MOHTA’Ka IO I0J1 y aJIMTUBHON TeXHOJIOTHU. B koMIunekTe ¢ Matepuanamu CTO
u CTAII npumeHnstoT npoksiagounsle ctexkiaoTkanu (npenperu) mapok CTII-4 u CTII-CTAIL

Tonmunaa meanoit gonbru matepuano, COH®, COH®-y, COT u COT-H moxer ObITh 5, 18,
35,50, 70 u 100 MKM.

@onsrupoBannbiii crexnorekcrout COBH o6nagaer o4eHb BBICOKON TEIIOCTOMKOCTBIO (pa-
6ouas Temneparypa — 280 °C, temneparypa crekiaoBanus — 300 °C), nuzkum TKIIP, crabunbHOCTBIO
JMHEWHBIX Pa3MepoOB, BBICOKUMH TIOBEPXHOCTHBIM U Y/AEIbHBIM 00BEMHBIM COTPOTUBJICHUSMH U MIPUMeE-
gsaercst it 1111 ¢ moBBIIEHHOH IIOTHOCTRHIO meyaTHOro MoHTaxka 1 MIIII ¢ unciom cioeB 1o 25.

JUid nevaTHbIX IUIaT ¢ METAJUIM3UPOBAHHBIMYM OTBEPCTUSAMU NPUMEHSIOT MaTEpUaIIbl C TajlbBa-
HOCTOMKOHN (pOIIBTOM.

st marotosnenus 111 1- u 2-i rpynmbl AKECTKOCTH 1E1€CO00pa3HO NMPUMEHSATh MaTepuail Ha
OCHOBe Oymaru, Jis 3- u 4-if — Ha OCHOBE CTEKJIOTKAHH, TOJIMUMH/IA U JTaBCaHA.

Marepuassl, umeromue (Gonbry TOJIIUHON 5 MKM, T03BOJISIOT M3roToBuTh I1I1 4- 1 5-ro kmac-

COB TOYHOCTH U BBIIIIC.



Tabmuma 6 Marepuanst st uzrotosnenus OIIT u JAT1I1

Martepuan Mapka Tonumsa, Martepuan Mapka Tonumnsa,
MM MM
JuanekTpuk GonberupoBaH- 0,06; 0,08;
[eruHakc GoBrUpOBaHHBII I'd-1-35 HBIN 00IIEro Ha3HAYEHUS C IédzO—l Hq);,)j_ 0,1;0,13;
1,0; 1,5; |rampBaHOCTOWKOM (hONbroi (bn(/iil]\)/[r)a 0,15; 0,20;
I'd-1-35T 2,0, 2,5, _ 0525’ 0a39
Terunaxc onprupoBanssiii c| ['®-2-35T 3,0 HH?HeKTpHK q)OJ'H:FI/Ipf) Batt- | IGC-1 1OC- 0,4; 0,5;
N N HBIM camM03aTyXarolui ¢ 2 (domera 20
raJlbBaHOCTOMKOM (hONBroi I'®-1-50 rATEBAHOCTORKOH (habrof 0,8; 1,0;
I'®-2-50T MicM) 1,5:2,0
CTeKI0TeKCTOUT (POITETHUPO- CTeKﬂOTeUK croaut q)onbr%_ COITH-1-50 0’55 1’05
o POBaHHBIN C MOBBILIEHHON 1,5; 2,0;
BaHHBIN . C®OIIH-2-50
HarpeBOCTOMKOCTHIO 2,5;3,0
CD-1-35 0.13;0,15;
Cd-2-35 0.5: 1.0: 0,2; 0,6,
CD-1-50 1’5f 2’0? COH®-1 0,8; 1,0,
T oo C®-2-50 2: 5’; 3:0, CTeKJI0TeKCTONUT (HOJIBTH- 1,5;2,0;
O Ke CuraanaHOCTOHKOH CO-1-(2)-35T pOBaHHBIH 00LIEro Ha3HaYe- 2,5, 3.0
thorbroit Co-1-(2)-50T S 0,35;0,5;
COH®-2 0,8; 1,0,
1,5;2,0; 3,0
COH®-y
I'etunakc gonerupoBannei | ['OD-1-350 )
CTEKITOTEKCTONMUT TeII0- g?g_égg 00111ero Ha3HAYCHHS roo®-2-351
CTOWKHI (OILIUPOBAHHBIN C o 0,08:0.1; |CTEKIOTEKCTONUT C IBYCTO-
N N CT®D-1-18 V0> U5 1y
raJlbBaHOCTOWKOM (hONBroit CTD-2-18 0,13; 0,2; |pOHHHM aAr€3UOHHBIM CIIO- CTBK 1,0; 1,5; 2,0
0,15;0,3; |em
0,25;0,5; 0,1; 0,12;
Creknorexcronur temoctoii- | CTH®-1-35 | 0,355 0,8; CTeKIOTCKCTONT TOILIO- CTIIA-5-1 |[0,13;0,15;
Kuit Heroproumii gomsrupo- | CTH®-2-35 | 1,5:2.5; J————— CTIIA-5-2 | 0,2;0,25;
BaHHBIN C raJbBaHOCTOMKOM CTH®-1-18 1;2;3 amOMHHP’Ie]I:HMI; OTCKTO ’OM (ponbra 5 0,3; 0,35;
(orbroi CTH®-2-18 p P MKM) 0,5; 1,0;
1,5;2,0
Crexnorekcromut uctoBoii | CTOD-1-2JIK CTeKIIOTEKCTONT C KaTau- CTAM 0,7..2,0
3aTOPOM
CTO®-BK-1- I;2 . DOAD-4]]
CTEKIOTEKCTOIHT JICKTPO- 15 @DoNbrupoBaHHEI apPMHUPO- (dbombra 35 i
TEXHUYECKUH ’ BaHHBIN (TOpOILIACT
MKM)
CTeknoTeKcTomuT (HOIbru- 0.5: 1.0-
To xe CTI®-1 | 03..1;5 |PoamHbii oOuero Hasase- ®C 1,5; 2,0;
HUS C TAIbBAHO-CTOWKOH
N 2,5;3,0
(ombroi
CTeKn(ZreKCTonI/IT ¢omsrupo- | COHOM-1-35 0,5: 1,0; |Crewotexcronur dobri- CTOTC-1-35 0.5: 1,0;
BaHHBI o01ero HazHaueHus: | COHOM-2-35 . . . CTDTC-2-35 S
9y 1,5; 2,0; |poBaHHBIA TEMIOCTOMKUI 1,5; 2,0;
HopmupoBaHHOM roprouectn | COHOM-1-50 2530 |HODMHDOBAHHON FODIOYCCTH CTOTC-1-50 2530
MOAU(UIMPOBAHHBII COHOM-2-50| 7™ pMHP P CTOTC-2-50 B
CTOT-135 | 0.5; 1.0; CTAILI3S | o o
Creknorekcromt gpombrupo- | CTOT-2-35 | 1,5;2,0; |Creknorekcromur Termio- CTAI-2-35 | %0 )0
BaHHBIH TEIIOCTOMKHI CTOT-1-50 | 2,5;3,0 |croiikuit ponsruposannbii | CTAII-1-50 ) 5. 3’ o
CT®T-2-50 CTAII-2-50 25,
I'erunakc QonbrupoBaHHbINR I'O®BM-1 1,05 1,55 CTeKIOTeKCTOMHT BOTBIHpO- COALIS
06L15erovHasHaquI/1$[ BJIAro- rO®BM-2 2,0; 2,5; BAHHEI ATIOMHHIEM -2- -
CTOMKHIA 3.0
CTEIIOTEKCTOMT GOMLIUpPO- CTeKIOTeKCTONUT (HoNbru-
BaHHBIN C BBICOKON TEILIO- COBH - COT COT-H -

CTOMKOCTBIO

pOBaHHBIN




B Tabnume 7 mpuBeneHB HEKOTOpBIE XapaKTEPUCTUKU (OJIBIMPOBAHHBIX IUAJICKTPUKOB,

IIpUMEHseMBbIX NIpU u3rorosienuu I1I1.

Ta6nura 7. OcHOBHBIE XapaKTepUCTUKU MaTepraiia ocHoBaHus [111

I'd-1

Co-1

CTH®-1, 2

CTIIA-5

Ha nojocke 3 mm, H

Kputepun ouenkn ro-2 CP-2 CTd-1,2 OIM-1, 2| PAD-4]] CTATI [Nomuumun
[ToBepxHOCTHOE Compo- 105 2,102 110" 104 5.1011%" 10"
TUBAEeHUE, OM
VY nenbHOE 060BEMHOE COIPO- 510" | 14107 | 2.0 9.10" 1010 | 1.10* 10
TuBIIcHUE, OM-M
JusnexTpudeckast TOCTOSH- sk 5,5 54" 5,4"

Has npu 1 MI'ng (Er) 70 4,3" 4,6 47 2.2 4,6 35
TaHreHc yrina quanexkTpude- * 0,035 0,025 )
cxx noTeph mpu f= 1 M’ 0,07 0.014" 0,03...0,035| 0,024 0,0002 0.015" 0,001-0,002
ComnpoTUBIICHUE U3OJIAIUH, 3 4 6 4
MOM 10 10 10 10
DHCKTPHICCKAT IPOHOCTD, | 15 3 | 15 35" 15..357" |25..250" 30...200""
MB/m
[Ipeaen npOYHOCTH MIPH U3-
ru6e, H/mMm?:
B nponosnsHOM Hanpasiie- 115 280 180
HUU

CTOMKOCTb K BO3/CH-
CTBMIO BaHHEI JUIS HAMKH, 260/5 260/20 260/30 260/20 260/30 260/60
°Clc

Bopgomnornoimienue,

% 2,9 0,3 0,20-0,25 1,5 15 2,9
MT, MEHEE 60 6.4 15
Hpexen padotmx remne- | ¢ g5 | 60485 | -60+105 | -60+100 | +113 -196+400
patyp, °C
['oprouects B cooTBET-

creuu ¢ UL94 B B V-0 B
[IpoyHOCTH cLemIEHUS

doneru ¢ aEdIEKTPEKOM 2,7 3,0 4,5 3..3,6 3,67 | 2,6..3,9

* [Tocne KOHAUITUOHUPOBAHUS B ycnoBusAxX 96 1/40 °C/93 % (96 u; mpu Temmneparype 40 °C;

OTHOCHUTEIIbHOU BIaXHOCTH 93 %).

** Tlociie KOHAMIIMOHUPOBAHUA B ycsoBusax 96 4/40 °C/93 % + 1 4/23 °C/75 %.

*#* BepxHue npeaenbl yKa3aHbl A TOHKUX TUICHOK.

**%* [Toclie ralbBaHMUYECKON METAJUIN3ALHN.

3.2 Bb100p BcrioMOraTeJibHbIX MaTEepHAJIOB

TexHoIorn4ecKui nmponecc MU3roTOBJICHUA NPCAYCMAaTPUBACT NMPHUMCHCHUC BCIIOMOT'AaTCIIbHBIX

MaTepHaJIoB.

a) IlokpblTHE OCYHIECTBIIAETCS JIAKOM, IPUMEHSAEMBIM Ul 3alUThl OT KOPPO3UU U NpUIAHUS

paauoanmaparype u €€ ACTaJIAM 3CTCTUICCKOTO BUIA.

HpI/IMeHﬂIOTCSI MCTAJUIMYCCKUC, XUMHUYCCKHUEC W JIAKOKPACOYHBIC MOKPBITHA, MO CPABHCHUIO C

IPYTrUMH, XapaKTepU3yIOTCsl yJ0OCTBOM HAaHECEHUs, MEHbIIEH CTOMMOCTBIO U B PSJIE CIIly4aeB JA0JITOBEY-

HocThIO0. [Ipu BEIOOpE JaKa Tak ke yIUTHIBAIOTCS €r0 XapaKTePUCTUKU U CTOMMOCTb.




JUi 3aIMTHI MOHTaXKa N€YaTHOM IUIaThl NpuMeHstoT Jaku: YP-231, 5—-4100. [Tapamerps! cpas-

HEHMsI CBOMCTB JJaKOB MOMEIIEHBI B Ta0IHIIaX.
Tabnuua 8 — CpaBHuTEIbHBIE TapaMeTpsl Jaka YP-231 u 54100

HaumenoBanue nokasaresnei Yp-231 25—-4100
DrekTpuyeckast IpovHOCTh pu t=80°C, B/Mm 52 54
TaHrenc yria AuaJIeKTpUYECKUX OTEPh:
pu F=1000 I'w; 32,5 32
B HOPMaJIbHBIX YCIOBUSX; 0,02 0,013
npu t=80°C 0,08 5,6
BuaromnornamaeMocTs 3a 24 gaca, % — 1,2
VY nenbHOE 00beMHOE AUIIEKTPHUECKOE COMTPOTHBICHHUE, OM-CM:
B HOPMaJIbHBIX YCIIOBUAX 7,8-10* 1,7-10°
npu t=80°C 2,7-10* 2107
JIManeKkTpruecKasi IPOHULAEMOCTb, CM:
B HOPMaJIbHBIX YCIOBUAX 4,23 4,3
ipu t=80°C 4,2 4,4

0) Jns maiiku npumensiercs npunoit [IOC—61 TOCT 21931-76, coctaB kotoporo: 61% onoBa u

39% cBUHIIA.

I[JBI YAQICHUA TINICHKA OKHUCJIOB C KOHTAKTHBIX ITUIOIIAaJ0K BO BpCMHA HaﬁKH, HCIIOJIB3YCTCA (1)JHOC

@®KCn I'OCT 2015-78, uTo mo3BoJISET NOTY4UTh 00Jiee KAaUeCTBEHHYIO ManKY.

IIpombiBKa 1uiatel npousBoauTcs 3THWIOBEIM cnuproM ['OCT 18300—73. /Iy IpOMBIBKH TaKxKe

ucnomab3yercs 0s13p, oroenennas UPT-255 TOCT 11680-78.

B) IIpoune BciomoraTesibHble MaTepHalbl

Tabnuua 9 - BcnomorarenbHble MaTepUalIbl

Bopa nmutbeBas

I'OCT 2874-82

Kucnora consHas TexHudyeckas

TV 6-01-1194-79

Tpunarpuii pocdar

I'OCT 201-76

Copa KaJIbLIUHUPOBaHHAas

I'OCT 5100-85

IIpenapat CO-20

I'OCT 10730-82

AMMOHUI HaJICEPHOKUCIIBIN

I'OCT 20478-75

Kucnora consaas

I'OCT3118-77

[Taymaguii 1ByXJIOPHUCTHII

TV 6-09-2025-84

O50BO IBYXJIOpUCTOE

I'OCT 36-78

Hatpuit xsiopucTsiii

I'OCT 4233-77

OJ10BO YETHIPEXXJIIOPUCTOE

TV 6-09-3084-82

Kucnora oprodocopHast

I'OCT 6552-80

Croupt OYTHUIIOBBIN TEXHUYECKUH

I'OCT 5208-81

Menp cepHOKHCIIAs

I'OCT 4165-78

Kanuii-HaTpuii BUHHOKHCIIBIN

I'OCT 5845-79

Hatpuit runpookucs

I'OCT 4328-77

Huxenb 1BYyXXJIOPUCTBIN

I'OCT 4038-79

Hatpuit yriexucislii

I'OCT84-76

Hatpuit cepHOBaTUCTBIN KUCIIBIN

I'OCT 27068-86

DopmavH I'OCT 1625-75
Kucnora cepnas I'OCT 4204-77
Jlob6aBka BACM TV 6-02-2-918-87

IIpenapat OC-20

I'OCT 10730-82

ITosoTHO HUrnonpo6usHOe Ne622

TV 17-14-109-80

Anonsl AM® MmenHsle

I'OCT 767-70

Kucnora mypaBbrHas

I'OCT 1706-78

ITenoracurens AC-30

TV 6-02-937-79

CoupT STUIOBBINA PEHTU(HHUKOBAHHBIN

I'OCT 18300-72




[Tpomomxenue Tadauibr 9

dortopesuct cyxoi miueHouHslii CI1D-BIII-2

TV 16-503.244-84

Jlax HIT -134

TV 6-10-1291-77

MeTuinoBbIi (proJICTOBBIN HHANKATOP

TV 6-09-945-76

PactBopurens 646

I'OCT 18188-72

Kucnora 6opdropucro BogopoaHas

TV 6-09-2577-77

OnoBo 6opdTopucroe

TV 6-09-2683-77

Ceunenr bopdropuctoe

TV 6-09-4409-77

Cuntanon J1C-10

TV 6-14-577-77

Jlo6aska JIC- natpuit TV 028.007
Bona quctmiiupoBanHas I'OCT 6709-72
AMMUaK BOIHBINA TEXHUYECKUH I'OCT 9-77

®dmoc DKCy IOI' 0.021.011 TY
Tennonocurens JI 2502-OXK TV 6-05-1963-84
Cwmoma D]1 -20 I'OCT 10587-84
JuGyrungranat TV 6-05-5119-81

ITonuaTunen- noauamMud Mapku A

TV 6-02-594-85

Owmans JI1-572, y€pHas

TV 6-10-1539-76

ALIETOH TEXHUYECKUH

I'OCT 2768-84

ITpunoii ITOC-61

I'OCT 1499-70

Crnupt

TV 3-66-65

Mapns otOenenHas

I'OCT 9412-67

Jlax HII-34, xpacHblii

TV 6-10-1291-72

Tpy6xka ITXB 230, Genas

MPTYV 6-05-919-63

Jlak 9-4100, OecriBETHBIH

MPTYV 6-10-857-69

OtBepautenb Nel

TV 6-10-1263-72

OTWIHILIO30JIb

I'OCT 8313-76

YalT-cupur

I'OCT 3134-52

Kcumnos 9ncTelil, KAMEHHOYTOJIbHBIN

I'OCT 9949-62

Mactuka JIH

IOro 054006

Kunkxocts [IOMC-4

MPTYV 6-02-275-63

bensun b-70

I'OCT 1012-72

r) OGopynoBaHUE U OCHACTKA
Tabmuma 10

Cron HI117830-4009
IlITaHreHIMPKYIIb I'OCT 166-80
Jlyma JIIT1-4%* I'OCT 1594-55

Muxkpomerp MK 25-2

I'OCT 5507-78

Muxkpockon MbC-2

I'OCT 8074-82

Cron

T 6473-0000

JIunetika aBromatuueckas Al '-44

ITM 1.211.036 TV

JInHUA XUMHUKO-TEXHOJIOTMYECKON TTOITOTOBKHA

I'HI'M 1.240.006

Banna BuHUILIIacTOBasA

1111150.31.24.00

YcranoBka 7151 HaHeceHUs: OTOpE3UCTa

APCM 3.289.006

Ckanpriens CO-4

TV 64-1-17-72

IlepuaTku TV 77 PCOCP 06-7745-84
Iannpou60op 11 7366-4126
®oTon1abiI0HbI OCT 410.073-211-84

Brynka as coBmenienus gporoniadioHa

11T 788-4075

YcTaHOBKA SKCITIOHUPOBAHMS I

APCM 3.258.000

Jluaus ans nposiBneHus poTopesncra

I'TM 1.250.001

Krosera BuHUILIACTOBAA

11T 52.15.00

Muxkpockon MBC-2

I'OCT 3-31210-78




[Tpomomxenue tadbmuib 10

CroJ1 perymu 111 64.113.00.00
Kucte xomoukoBass KOKX OCT 17-888-81
Jlyna JIN-3-10* I'OCT 8309-78

Muxkpockon MbC-2

I'OCT 8284-78

BrITspKHOM IKad

11T 50.28.00.00

Ileus cymuibHas

APCM 3.009.000

JInHnd TpaBnenus

I'TM 1.240.001

Jlyna JIN-3-10

I'OCT 8309-75

YcraHoBka KUOKOCTHOI'O OIIJIaBJICHUA

TV 00.999.136

JInHus ynpTpazByKoBON IPOMBIBKH TV 2.950.017
OnexrponasibHUK DITCH-25/42 I'OCT 7219-83
YcTaHOBKa 7151 IPOBEPKH METAJUIM3ALMY B OTBEPCTUSAX NABJI 71004.0000
IMuuner ITA 250*2,5 TV 64-1-3775

banouka I 7879-4228
[MasmpHUK 11111143.63.00.00
[Tpu6op ITKTII 1K 2.763.036
KoMmiiexT a1 MOHTaXKHOU ITaliku

Canderka OCT 14-133-72
BriTsoxHOM mIKad 1111 63.168.00.00
WuauxaTtop I'OCT 9696-82
Bepcrax I'OCTO0.1336
YcTaHOBKa 7151 KOHTPOJISE YUCTOTHI OTMBIBKH TITT

Kamepa okpacouHas 1T 51004000

Kpackopacnbuinrens naeBMarndeckuii pyunoit CO-71 I'OCT 7385-73

Hoxaurer 175 PCT PCOCP 145-71

4. TexHOJIOTHYeCKUH MPOLECC NU3rO0TOBJICHUS MEYATHOH MJIATHI

ITo TOCT 23751—86 npenycMoTpeHsI cineaytonye Tuibl Kouerpykuuu ITIT:

onnocroponnue [1II1. [TpumeHstoTCS B OBITOBOM TEXHUKE, TEXHUKE CBSI3U U B OJOKaX MUTAHUS
Ha OPO. IMel0T HU3KYIO0 CTOMMOCTD, BBICOKYIO HAJIEXKHOCTh, HU3KYIO IUIOTHOCTh KOMIIOHOBKH;

nsycroponHue IIII. IIpuMeHSIOTCA B W3MEPUTEIIBHON, BBIYMCIUTEIBHOW TEXHHUKE, TEXHUKE
YIPaBJIEHUS U aBTOMAaTHYECKOIO PETYIMPOBAHNUs, TEXHUKE CBSI3H, BHICOKOYACTOTHOM TEXHUKE;

MHorocyonnsle III1. [IpuMeHAIOTCS B TEXHUKE YIPaBICHUS U ABTOMATHUYECKOIO PEryaupoBa-
HUS, BBIYUCIUTENBHOM 1 60pToBO# anmaparypsl 1uig kommytanuu UMC, BUC, CBUC, MCB, B DA ¢ BbI-
COKMMH TpeOOBaHMSAMU IO OBICTPOJIEHCTBHIO, MJIOTHOCTH MOHTaXa, BOJHOBOMY COINPOTHUBIICHUIO, Bpe-
MEHH 3aJCPKKU CUTHAJIA U T. 1.

ruOkue I1I1, IKIT u I'TIK. Ipumenstorcs B DA U BBICOKOM HaJIe)KHOCTH NPH pealIn3alliy YHU-
KJIbHBIX U CJIOKHBIX TEXHUUECKUX PEIICHUH, KOHCTPYKIMS KOTOPBIX UCKIIOYAET NPUMEHEHHUE )KECTKUX
II1.

4.1 Bb160p THIIA KOHCTPYKIUH NeYaTHOM IJIATHI.

[Tpu Be1GOpe TN KoHCTpyKuuu I1I1 yunThIBaroT:

1) Tun onemeHTHOW O0aspl: TpagWIMOHHAs (KOpITycHas); OecKOpIycHas; MOBEPXHOCTHO-
MOHTHPYEMbIE KOMIIOHEHTBI; cMellanHas (TpaguiuonHas u [IMK);

2) BapuaHT KOMIIOHOBOYHOU CTPYKTYpPBI SUEHKU;

3) BO3MOXKHOCTb BBITIOJTHEHUSI BCEX KOMMYTAIIMOHHBIX COCIMHEHUH, YTO 3aBUCUT OT (PYHKLHO-
HaJIbHON M KOHCTPYKTOPCKOM CJIO’KHOCTH y37a. [Ipy He3HaUMTENbHON KOHCTPYKTOPCKON CJIOKHOCTH (OT
8 no 12 UMC) npu TpaauuroHHoM montaxe npumensitorcs I, npu cpenueit (ot 30 no 50 UMC)
JUIIIT u MIIII, npu Beicokoi (cBbime S0 MMC) — MIIII, Tak Kak yBEITUYMBAETCS YUCIO BHYTPUCXEMHBIX
cBs3ell, a npumenenne MIIII noBblaeT HagE)KHOCTh DA, HapUMeEp, COKpalllas YUCIO Pa3bEMHBIX CO-
enuHennii IIpumenenne MIIIT mo3Bomnsier kommyrtupoBaTh WIT (rubpuanble, MOJIYyNPOBOJHUKOBBIC



NMC, BUC/CBUC, MCB), noBBICHTH INIOTHOCTh MOHTa)Ka, YIPOCTUTH cOopky DA, s obecnieueHus

BBICOKOTO OBICTPOACUCTBHSI DA HEOOXOAMMO YBETHUYUTH INIOTHOCTH MOHTa)Ka, BBIOPAaTh COOTBETCTBYIO-

mui marepuan ocHoBanus I1I1, yBennuuts 4yncio cioes

4) TEeXHUKO-?KOHOMUYECKHE MOKa3aTeNN (CTOUMOCTb, TEXHOJIOTUYHOCTh, YPOBEHb YHU(DHUKAITUU

U CTaHAapTHU3ALUH U Ip.);

5) BO3MOJXHOCTb aBTOMATU3allMKU MPOLIECCCOB H3TOTOBJICHUA, KOHTPOJIA WU AUATIHOCTUKH, YCTa-

HOBKHM DPU ¢ yueToM npuMeHseMOoro B KOHKPETHOM IPOU3BOJICTBE TEXHOJIOTHYECKOT0 000pyI0BAHUS.

4.2 Bp100op MeTO/1a M3rOTOBJICHHUS NMEYaTHOM MJIATHI.

Bri6pas Tun xonctpykiuu 1111, 3Hast aneMeHTHYI0 0a3y 1 KOHCTPYKTOPCKYIO CIIOKHOCTb, MOXK-

HO ompenenuTh Meto usrorosnerus [1I1 (Tabmuia 11).

Tabmuua 11 OcHoBHble xapaktepucTuku [111 1 MeTObI MX U3TOTOBJICHHUS

Marepuain = ) S
JISL U370~ £ “ = = * = | Koucr ust
Meron usro- o = > o 2 o a8 5 PYKI
Tumn T1I1 TOBJICHHS 5 &g 8 5 S MeYaTHOTO
TOBJICHHS = S ¥ Z 3 Q =
OCHOBAaHHUS 3 s z 2 5 S S £ | MIPOBOJHHUKA
T S8 | 285 &5 | &&
ro1-3sr
XUMH4ecKuit COI-35T = 3
y CT® S E -
— HETaTUBHBIN COHDOM = z §
CTHD = ES
(0}’ o & w | Manas lu2
DO 2 H S
MII X y TdC = &8
o
UMHeCKHt COLDM > i 5
MMO3UTUBHBIN COIH 2O g
CTOT 2O 8
FR-4
MU 1222
CP-2-35T 0 3 (mpu
KomOunuposan- CTAJI 0; TOJILIHE 3
Hblil mosutuBHbIl| CTOTC O dombru 2.
Ha CTH® % 4us npu L".—_‘_n{,i;-’,;-_‘.f:’f;}z o
JADJICK- CTOT ; o 18 MKM 1
tpuue- | KombGunupo- itle = MeHEe
CKOM BaHHBIN Hera- COIIH A=
OCHOBa- THUBHBIN COH® —
HUU U o CTAM o
o AT TUBHBIN CTA® o; .
MIIII doto hopmu- CTRK O
poBaHue CTAM E
CTo®D 2 Bricokas
FR-4 3
3JICKTp0XI:IMI/I- CTAM E bza 5 :
YECKHUH CTIIA-5-2 = Marepuan
CTAI — CTIIA-5-2
CyOTpakTuB- CT3K S - ;
Pelb- HBIH CTD® E %
e(bHBIe HOHyaﬂHH' CTOK % ? Brico- Aus
IaTEL TUBHBIH CTR® § §* Kast u
~
(PI) ) .53 __
AJITUTUBHBIN CTAM 2 a5 e
— M en e
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I'TIIT
XUMHUYECKUi
OJTHO- . 7
cropon HETaTUBHBIHN, :
e [Id-1, JID, 25 _
JIOP SRR
IMHU-40A I'u6xue OITIT
[1d-1
TeHTHUHT- Brico- U TUOKUE
I[1o-2 Supme | Oul JUIIIT (Ge3 oT-
nporuecc Kowm- 1D . Kast 3
Tsycro OMHHPOBaHHbIH JIOP S Bepcmn),u
oiHHe HO3UTUBHBIIA ;% XHMHUHCCKIN
p T — £ HEraTUBHbIM
HEraTUBHBIN E 5] METONL
o [P}
(6e3 oTBepcTHil) =g
—
Marepuain & o o
JUIS U3TO- = ¢ B8 = = = | KoHCTpyKIHs
Meron u3ro- = 2w 2 e 2 9
Tum TIIT TOBJICHUS ) i 5 S IEe4YaTHOI O
TOBJICHUS = S 2 g 3 Q=
OCHOBaHUS 3 s E 2 5 S 8 = IIPOBOJIHUKA
[a+]
1T A& | 285| 25 | &2&
= ?
JIIT Ha | DIEeKTpOXUMHU- O S Aus
o o
MeTaj- YECKHH . E o
AoMuHUM, >
JIn4e- 2 & Bsico-
MeJb, CTallb, | £ g 1
CKOM S o Kast
. TUTaH 2 v 9
OCHOBA- | A IMTHBHBIN SnS A 5
1317171 e S e
— M A

B Hacrosiiiee BpeMsi IpUMEHSIOT JIBa BHJ1a TEXHOJIOTHH MOJTyYEHHUS 3JIEMEHTOB MPOBOJIAILIETO PUCYH-
ka I1IT u ciroes T1IT:
1) Ha oCHOBE CYOTPaKTUBHBIX METOOB C UCIIOJIB30BaHUEM (POJIBIUPOBAHHBIX JIAICKTPHKOB.

2) Ha OCHOBC aJAUTUBHOI'O METOJa C NCIIOJIb30BAHNECM HG(bOJIbI‘ HNPOBAHHBIX JUBJICKTPHUKOB.

HOHy‘{CHI/IC 3aroToOBKH H3 HOJ'Iy‘ICHI/IG 3aroTOBKH M3
OAHOCTOPOHHETO (1)OJ'H>I‘I/I- HC(l)OJ'ILI‘I/IpOBaHHOI‘O Ma-
POBAaHHOI'O AUBJICKTPUKA TCpHuaia

Hanecenue 3allIUTHOT'O

penbeda cxeMbl (MacKn) CaepinieHne oTBepCTHI

Hanecenue 3ammrHOro
penbeda cxembl (MacKu)

TpaBneHue Meau ¢ mpo-
OJIEMHBIX MECT

ToncrocnoiHoe XUMHYEC-
CKO€ MCIHCHHUC

V nanenue Macku

[IpoOuBKa oTBEpCTHIA VY nanenue Macku

Pucynok 4 Merozp! noydenus nevyatsoro pucyHka [1I1: a- cyOTpakTUBHBIN; 6- a/TUTUBHBIN

4.3 OTHOCTOPOHHME MeYATHbIE MJIATHI

4.3.10I1I1 Ha skecTKOM (pOJILITMPOBAHHOM OCHOBAHUH

OcHoBuble xapaktepuctuku OIIIl Ha xecTkoM (GOIBIrHPOBAHHOM OCHOBAaHUH M METOIOB MX

W3TOTOBIICHUS MPHUBEICHBI B Ta0mmIe 12



Tabmuua 12 OcHoBHble xapakrepuctuku OIIII Ha sxecTKOM (hOJIBIMPOBAHHOM OCHOBAaHHUU

Ilokazarennb

XapakTepucTuka

OneMmenTHas 6a3a

TpaguuuoHHas

OOGnacTh IpUMEHEHUS

briToBas TCXHUKA, CPCACTBA CBA3U

Kiacc Tounoctn 1;2
['pyrina ’ecTKoCTH 1
PexomeHyeMble MaKCUMaJbHbIE pa3Mephl, MM 500 x 500

Marepuan 0CHOBaHUs

I'etunakc ¢ponaprupoBanubii 'd-1 CrexnoTek-
ctonut ¢onbrupoBanubiii CO-1

MuHUMaIIBHBIN JUaMETp OTBEPCTUSL, MM

0,8

MuHuManbpHas MAPUHA IPOBOJHUKA, MM

0,45

Tun npousBoAcTBa

MenkocepuiiHO€, CEpUITHOE, KPYIHOCEPUINHOE

OcnoBHbiMH MeTo1aMu u3rotoBienus OIIII Ha xecTkoM (OIBTHPOBAHHOM OCHOBAHHH SIBJISFOTCS:

XUMUYECKUN HETaTUBHBIMN;

XUMHWYECKUIN TO3UTUBHBII.

[TocnenoBaTenbHOCTh OCHOBHBIX ATanoB TII uzrorosnenus OIIIl naHHBIMU METOAaMU MPUBEIEHA B

Tabmune 13 ul4

Ta6nuna 13 OcHOBHEBIE JTANBI XUMUYECKOTO HETATUBHOTO METOA

TOBJICHHE TpadapeToB 1Isl HaHece-
HUS NasUIbBHON MacKu

Ne . .
/i OcHogHoit 3Tan TII Bo3mokHBIH c1OcO0 MoTyyeHus Jcku3 ITana
1 BxonHoi KOHTPOJIb U TEPMO-
CTaOMIM3aIMs] TUDJIEKTPHKA
o o
[ | '
2 | Packpoit matepuana [ o | 3 D
['pynmosas 3aroroBka EmnHnunas
3aroroBka [111
@ R
[Tony4yeHnne 3aroToBok u D’ £
3 | ¢ukcupyromux (6a30BBIX) [IramnoBka ‘ 1
OTBEpCTUH ~ TexHonorndyeckoe nomue
bazoBble oTBEpCTHS
[logroroBka  MOBEPXHOCTH .
4 A P MexaHHUYECKH# CI0CO0
3arOTOBKH
1. Cerkorpadus (CI).
[Tomyuenue 3amIMTHOrO peib 2. Opcerna nesars SauTHE pertseq
5 i H p [loaroroBuTeNbHBIE 3TAITBL: I
e . e
U3TOTOBIICHUE Tpa(bapeTUOB s C T R RoRnes]
W3rOTOBJIEHHE O(CETHON (POPMBI
1.Ynerpaduoneropas cymka (Y D).
6 | Cymxka
2. Tepmuueckas cymka
7 TpaBnenue Meau ¢ mpoOeIb-
HBIX MECT
] VY nanenue 3alUTHOTO pebe-
¢a
9 [TonyyeHne MOHTAKHBIX OT- 1. IlIrammoBka.
BEPCTUI 2. Csepnenue
Cerkorpadus
N Tooeomosumenvhvie smanvl: N3ro-
10 | Hanecenue nasipHOW Macku
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Ne . .
/i OcHoBHoit aTan TII Bo3mokHBIH c1Ooco0 mory4yeHus Jckm3 ITana
1.Y® cymixka.
11 | Cymxka Y
2.TepMuueckas cymika
Poae
12 | JIyxxenue Cmnas Poze, [I0C-61 | k4 | B
13 | OTMbIBKa OT darroca
1. Cerkorpadusi.
2. Kannectpyiinsiii Meroz [loaro-
14 | MapkupoBka Py A Lo
TOBUTEIbHBIE 3TAIBI: U3TOTOBJIEHNE
Tpadapera
15 KonTpons anexrpuuecknx
apaMeTpoB
BripyOka o KOHTYpy 1 1o- o o
16 Jy€HNE KPEIIEKHBIX OTBEP- [IItamnoBka o {gx e
CTHH

Ta6nuna 14 OcHOBHEBIE JTANlBl XUMUYECKOTO ITO3UTUBHOIO METOA

Ne o
OcHoBuo# »tan TII Jckm3 ITana
n/a
1 | BXoaHOI KOHTPOJIb U TEPMOCTAOMIM3AIINS AUDICKTPHKA
2 | Packpoii maTepuana
F@ Py
3 [Momy4enne 3aroTOBOK ¥ PUKCUPYIOIUX (0a30BBIX) OT- D/L/ TexHonoruyeckoe 1moje
BEPCTUI ‘ 1
~ basoBblie 0TBEpCTHS
4 | [loaroroBKa MOBEPXHOCTHU 3aTOTOBKHU MexaHn4eckuii cmocoo
3ammTHbIN penbed
i)
5 | Tomy4enue 3aUTHOTO penbeda _,éﬁ'{/{h?mm”ﬂ
MeTaJmope3HCT
6 | Hanecenue meTamnope3ncTa Ha TPOBOTHUKHI o
.:.0."0'0...0
( 2% o"u': 200 e
B :.om""' 5
WM’{I/JIJ/{Z/JW
.""0‘0‘09
7 | Ynmanenue 3ammTHOTO penseda ;5 S ’k.:,,:.d
PR 0‘0&. felaledelel!
8 | TpaBnenue menu ¢ MPOOETHHBIX MECT
!-' "
9 | [lony4eHue MOHTaXHBIX OTBEPCTUI e
e =
10 BripyOka 1o KOHTypy ¥ TTOyYEHHE KPEIIEKHBIX OTBEP- © $
CTHH & @ nn

IUBJIEKTPUKE ABIISIETCSI METOJ] C IPUMEHEHUEM aKTUBUPYIOLIUX acT, KOTOPbIE N3rOTaBIMBAKOT HA OCHO-
B€ HEOJIAropoHBIX METAJIOB; HAHOCAT HA JUAJIEKTPUK CEJICKTUBHO CETKOTparuecKuM CIIocoOOM B CO-
OTBETCTBUM C PUCYHKOM CXEMBI. 3aT€M BBINOJIHAIOT METAUIN3AlUI0 PUCYHKA, B PE3yJbTaTe KOTOPOH
IIPOUCXOIUT 3aMELIEHUE aKTUBUPYIOLIEH NMAacThl HA MEAb, MOCIE YEr0 — TOJCTOCIOMHOE XMMHUYECKOE
mennenue. Oxpnocroponnue II1 nmomyyator nmo 1- u 2-My Kiaccy TOYHOCTH. VX MpUMEHSIOT B OBITOBO
texHuke. OcnoBHble XxapakTepuctuku OIIII Ha kecTkoM HEe(OIBrUPOBAHHOM OCHOBAaHUH MPHUBEICHBI B

tabmuite 11, a ocuoBHble 3Tansl TI1 — B Tabmune 12.

4.3.20III Ha kecTKOM HeOIbIMPOBAHHOM OCHOBAHUH

OnHuM U3 MPOCTHIX U JiemmeBbIX MeTo10B u3rorosneHust OIIII Ha jkecTkoM HedOJIBrHpOBAaHHOM




Tabmuua 15 OcnoBuble xapakrepuctuku OINIT Ha jxecTkOM He(OIBrupOBaHHOM OCHOBAHHUH

IToka3zarenn XapaKkTepuCTUKA
OnemenTHas 6a3a TpaguuuonHas
OO6nacTb mpUMEHEHHS belTOBas TEXHUKA
Knacc Tounoctu 1;2
I'pynna xectkocTu 1
Pexomenyemble MakCUMalIbHBIE Pa3MephI, 500 x 500
Marepuan ocCHOBaHUS I'etunakc HeoIBrupoOBaHHBIN
MuHUMaNbHBIN AUaMETP OTBEPCTUS, MM 0,8
MuHuManbHasl UpUHa NPOBOAHUKA, MM 0,5
Tun npoussoacrea CepuiiHoe

Tabnuua 16. OcHoBusle stamnsl TII n3rorosnenus OINIl ¢ akTHBHPYIOIIMME TACTaMH Ha KECTKOM

He(OJIBrUPOBAHHOM OCHOBAHHH

Ne OcnoBHoi atan TII Bo3MoxHBIN C1IOCO0 TOTy4YeHUs Ockn3 stana urorosnenus [111
/o
1 BxoaHol KOHTpOIBL AUITIEK-
TpuKa (reTHHaKca)
] - B
2 Packpoit matepuana CHENE] '
ool ||
TRyImEad zaroToEra [II1
3AroTOEYA
ITomy4eHye 3aroTOBOK D PR
3 1 pukcupyromnmx (6a30BbIX) IIITammoBka L -Texnonoruueckoe
OTBEPCTHI & o ToJIe
"~ bazoBbie oTBEpCTHUS
[ToaroroBka MoOBEpXHOCTH 3aro- N
4 XuMuueckuii crmocod
TOBKH
Cerxorpadus (CI') aktuBupyro- AKTHUBHPYIOILIAS TIACTa
5 [Nomyyenvie pucyHKa CXeMbI ak- UMM nactaMu [loocomosumerns-
TUBUPYIOUIMMU [ACTaMU Hble 9mansl: U3TOTOBIICHUE TPa-
¢aperoB s CT'
Meron 3aMenieHns aKTUBH -
6 Merannmzanus pucyHKa CXeMbl pyIo
IIHX ITACT MEIbIO
7 ToncrocmolHoe XUMHUIECKOE
MEIHCHUE
3 [TonyyeHne MOHTAKHBIX OT- 1. IIrammoBka.
BEpCTUI 2. CaepneHue
Cerkorpadus
. Tloocomosumenvhvie >manvi: U3ro-
9 HaHnecenne masipHONM MacKu
TOBJICHUE TpadapeToB sl HAHE-
CEHHS MasIbHOM MacKU
1.Y® cymika.
10 | Cymka y
2.TepMuueckas cymika
Poae
11 | Jlyxenue Cmnas Pose, [I0C-61 | kel | B
12 | OrmbIBKa OT dutroca




[Tpomomxenue Tadmuibt 16

Ne OcnoBHoi atan TII Bo3mokHBIN cr1oco0 mosydeHust | DCKH3 3Tana u3roToBIIe-
n/n aust 11
1. Cerkorpadusi.
2. Kannectpyiinsiit merox Iloa-
13 | MapkupoBka Py A LoR
TOTOBUTENBHBIE 3TAIIBL: U3T0-
TOBJICHHE Tpadapera
14 | KoHTponb 3JeKTpUYECKUX apaMeTPOB
BripyOka o KOHTYpY U HOITyYeHHe o @
15 . [IITamnoBka |
KpEMEKHBIX OTBEPCTUI & & nn

HocrouncrBamu ganHoro Meroja ui3rorosieHus OIIII seisgtoTes:

¢ OTCYTCTBUC OIICpalluu TpaBJICHUA MCIU C HpO6€HBHBIX MCECT,

* IPUMEHEHHUE MAaTEPHAIOB OCHOBAaHMS (F€TUHAKCOB), CTOMKHUX K paCTBOPaM TOJICTOCIONHO-

I'0 XUMHUYCCKOI'0O MCIHCHUA

¢ IMPOCTOTA U ACHICBU3HA U3TOTOBJICHUA.

4.4 ]Ipycroponnue ITI1

Paznuuaror JAIII1 oGmero mpuMeHEHHUs W MPEHU3HOHHBIE, KOTOPBhIE OTJIMYAIOTCS CIOXKHO-

CTbIO KOHCTPYKIIHHU, pa3pema10mel71 CIIOCOOHOCTBIO X TOYHOCTHIO JIEMEHTOB II€YaTHOI'O PpUCYHKaA, Ma-

TepuanaMu, o0JacThI0 MPUMEHEHHUS, CTOUMOCTBIO U APYTMMHU XapaKTEPUCTUKAMU, IPUYEM T€ U Jpyrue

M3rOTaBJIMBAIOT Ha (POJIBTUPOBAHHOM U HE(POIBTUPOBAHHOM KECTKOM M THOKOM OCHOBAHHH.

Tabmuua 17 OcHoBHBIE XapakTepucTuku nperu3uoHHbIX Il u oOmiero mpuMeHeHHs Ha KECTKOM
(oIBIUPOBaHHOM OCHOBAHUU

XapakTepucTuka
IToka3zarenn
JUIIIT oOriero mpuMeHeHUs IIpenusunonnsie AI1I1
[IpombllieHHasT 3JIE€KTPOHUKA, BbIUKC-|BbraucnurensHas TEXHUKA,
O6nacTe NpUMEHEHUS JIUTENbHAs  TEXHUKA, CIELTEXHMKA,|CIECLTEXHUKA, IIPOMBIIITICHHAS
CpezcTBa CBsI3U, OBITOBAsI TEXHUKA JJIEKTPOHUKA

Kitacc Tounoctu

1;2;3

4, 5 u BhIIIIE

I'pynna xectkoctu IV IV
Pexomenagyemble  mMakcu- 500 x 600 500 x 600
MaJIbHbIE Ta0apUTHl, MM
CTexnoTekcTonuT  (poIbrupoBaH-

Marepuas 0CHOBaHHUS

CO, CO-2H, CTOT, CTD, FR-4
u ap. (pompra 35; 50 mxMm)

HbBIN (pomera 5; 9; 18 wMxwm,
Hanpumep, CTIIA-5, FR-4)

JluameTp OTBEPCTHSL, MM

04..1,5

0,4.-1,5

MunumanabHas
MPOBOJHUKA, MM

HIMpUHA

0,25

0,1 u mcHee

Tun npous3BoACTBA

MenkocepuiiHOe, CEpUUHOE, KPYITHOCE-
puiHOE

MenkocepuitHoe, cepuiiHOE

Metoanl N3roToBJIEHUA

KoMOMHUPOBaHHBIN MO3UTHBHBIHN, KOM-
OMHUPOBAHHbBIN HETaTHBHBIN

Onexrpoxumuyeckuii. KomOuumnpo-
BAaHHBINA NO3UTUBHBIN




4.4.1 KomOMHUPOBaHHBII MO3UTHUBHBII MeTO

Ta6numna 18 OcHoBHbIe Tanbl n3rotoieHus I koMOMHUPOBAHHBIM MTO3UTUBHBIM METOJIOM.

No | OcuoBuoi >Tan TII Bo3MoxHEIH cr1oco0 MOoTydeHUs DCcKH3 ITala U3roToBlie-
n/m uausa JIIT
1 BxoaHol KOHTPONb U TEPMOCTAOUIIH-
3alMs IUIICKTPUKA
1. Peska.
2. IlramnoBka. R
2 | [lomyueHnue 3aroToBOK 3. JTydoMm nazepa S Qomra
(s mperu3nonHHbIX T1TT) i
3 | llonyuenue puxcupyronmx orsepcruii | CepieHue
[TonyyeHne MOHTAXKHBIX U TIEPEXOTHBIX
4 | ors epeTuii Csepnienue
1. MaraerpoHHOE HambLICHHE.
2. Tepmonu3 meau.
5 | Merannuzanus npeaBapuTeabHas 3. Xumuyeckoe MeHeHuE 3...5 MKM
4. XUMHUKO-TaIbBAHUYECKOE ME]I-
HEHUE
1 Cycnensus nemM30Boro adpasuaa.
6 | [ToaroroBka MOBEpPXHOCTH
2. TlogrpaBnuBaHue
1. Cetxorpadusi.
2. ®OTOXMMHYECKHH ¢ OpraHo-
nposasiageMbiM CIIOD. o
3. ®OTOXMMHYECKUH C IIenoye- v
7 | Tlomy4eHwue 3alIUTHOTO penbeda e
yd & p ¢ nposasiageMbiM CIID.
4. C cyxuM MJICHOYHBIM (oTOpe-
3UCTOM JIa3€PHOr0 IKCIIOHUPOBA-
Hus (i npenusnoHHbX [111)
1. TanpBaHMYECKOE METHEHUE U
HaHECCHHE MeTaJiope3ucTa (0Jo-
BO—CBUHEII UJIH OJIOBO).
8 | DnexTpoxuMHuUecKast METaIA3aLMs
2.I'anpBaHUYECKOE METHECHUE U
HaHECEHHE MOJIMMEPHOI0 Tpa-
BIJIBHOT'O PE3UCTa
9 | Yaanenue 3ammtHOrO penbeda -
1.TpaBnenue ¢ ynaneHueM MeTal-
10 TpaBnenue Meau ¢ MTPOOEIBHBIX MECT C | OpE3UCTAa.
yAaJIcCHUEM TPaBUILHOTO PE3UCTa 2.TpaBneHue ¢ yJaieHUeM MOJIHU-
MEpPHOTO pe3UCTa
o 1.®oroxummuueckuit (CI1D- " Haanbtan
Hanecenue nasinpHO#M Macku { Macka
11 3aIuTa). -
2.Cetkorpadus
1.Topsiaee myxeHue (criaB
Posze).
Hanecenune moKpeITHS HA YYaCTKU TPO- .
2. XuMHYECKUN HUKETh UMMEPCHU-
12 | BomsIIEro pucyHKa, CBOOOIHBIE OT Mac-
OHHOE 30J10TO.
KH
3. Oprannyeckoe 3aiuTHOE M0-
KpBITHE
13 | OrmbIBKa (hiaroca
. 1.JlazepHas oOpaboTKa.
[TonydeHue KpenexHbIX OTBEPCTUN U p p . @& @
14 2.CaepiieHne OTBEpCTH U Ppe3e- ~~
00paboTKa 0 KOHTYpY & ¢
pOBaHUE MO KOHTYPY : 1
15 | IlpoMbiBKa VY abTpasBykoBas
16 | KoHTpONb 2JIEKTPUUYECKUX TApaMETPOB




[ToaroToBka moBepxHOCTEH 3aroToBoK (Tadmuma 18, n. 6) nepen Hanecennem CIID sBisercs
OTBETCTBEHHOU omepanuei, KOTOPYIO MPOBOIAT YTOOBI:

YAAJIUTh 3ayCEHIIbI IIOCIIE CBEPJIEHNS OTBEPCTHI U HAPOCTOB raJIbBaHUUECKON MEIH;

obecrneunth HE0OX0AUMYI0 anre3uto CIID k MeIHOW MOBEPXHOCTH I10 IJIOKKY;

o0ecreynTh XUMUYECKYIO0 CTOMKOCTh 3alIUTHOTO penbeda Ha Oomepanusx MposiBICHUS U TpaBiie-
HUS,

* TMOJYYUTh MAaTOBYIO TIOBEPXHOCTh C HU3KOHM OTpaXkaromei crnocoOHOCThI0, KOTOpasi o0ecredu-
BaeT OoJiee OHOPOTHOE IKCIIOHUPOBaHKE (POTOPE3UCTA.

[TpumenstoT 1Ba crioco0a NOAr0OTOBKH OBEPXHOCTH:

1) MmexaHnuecKast 3a4MCTKa aOpa3uBHBIMH KPyraMH ¢ TOCIEAYIoIe XuMudeckoi 00paboTKoi B
pacTBope nepcyib(ara aMMOHUS;

2) MexaHMuYecKas 3a4MCTKa BOJHOU CyCIIeH3Hel eM30BOT0 adpasuBa.

3areM MpOBOJAT ONEpPAlMH CEHCHOMIN3ANU M aKTUBUPOBAHUS TTOBEPXHOCTH JIMAIEKTPHKA (XH-
MHYECKOE METHEHUE).

Jlnst moJryueHHsl 3alMTHOTO pesbeda MCIoyb3yeTcsi Cyxoi mieHounslid pesuct (CIID) tomum-
HoH 15...50 MxMm.

Hauwnnas c¢ . 10 Tabaunsl 18, BO3MOXKHBI IBE MOCIIEI0BATCILHOCTU BBITOIHEH S 5TanoB TIT:

 0e3 y#aJeHHs METalJIoOpe3ucTa (0JIOBO—CBUHIIA) MOCIE ONEpaluy TPABICHHS C MOCIEIYIO-
MM €ro MH(PAKPACHBIM MU KUAKOCTHBIM OIUIABICHHEM; ATOT IPOIIECC HA3BIBACTCS «Macka MOBEPX
OIUIaBJIEHHOI'O NPUIOS», TaK KaK MasyibHas Macka HAaHOCHUTCA MOBEPX OIUIABJIEHHOIO CIUIaBAa OJIOBO—
CBUHEIL;

* C yJaJIEHHEM MeTajuiope3ucra (0JOBO—CBHHIIA, 0JIOBA WIM HUKEJS) WIH MOJUMEPHOIO Tpa-
BUJIBHOTO PE3UCTA MOCIIE ONEpPALMU TPABJICHUS C NOCIEAYIOIIMM HAHECEHUEM NasyIbHOM MAaCKU Ha Me[-
HBIM IPOBOJHUK; ATOT IPOLECC HA3BIBAETCS «MACKA MOBEPX OTKPHITONH MEIM».

4.4.2 D1eKTPpOXMMHUYECKHUI (OJYaJITUTUBHBIN) MeTO/

B Hacrosiiee Bpems MHUPOKO MPUMEHSETCS 3JEKTPOXUMHUUECKUN METOJ U3rOTOBJIEHUS MPELU3H-
onneix JIIIT u ATIIT obmiero npuMeHeHus Ha HEPOILTHPOBAHHOM JKECTKOM, THOKOM OCHOBaHUH, a TAKXKe
cnoes MIIIIL. JlanHbI METOX MMEET HECKOJIBKO BAPUAHTOB MCIIOJHEHMS, B 3aBUCUMOCTU OT KOTOPOIO
[1IT moryT OBITH U3TOTOBIIEHBI 1O 3-,4-, MK 5-MY U BBIIIE KJacCaM TOYHOCTH.

Tabnuna 19 IocnenoBaTebHOCT OCHOBHBIX 3TAIlOB PA3UYHBIX BAPUAHTOB HM3TOTOBIICHUS

[I1.
Ne . . Ockun3 aTana u3roToBle-
OcnoBHoi atan TII Bo3MoxHBII crioco0 momydeHus
/1 uus JAIIT

BxonHol KOHTPONB AMIIEKTPH-
Ka

1

1. Pe3ka.
2. IlItammoBKa.
3. Pe3ka nmy4om nazepa (uis npenu3u-

2 | Ilomy4yeHne 3aroToBoK

= HuanekTpik

onnbix [1I1)
Caeprnenue
2 LT
3 [Nony4enune pukcupyrommx ot- | Texnomnoru-
BEPCTUI YeCKOoe ToJIe
& & bazoBrle o1-
~ Bepcrus
4 [TomyueHne MOHTaKHBIX U TIe- Crepiienne mﬁﬁi

PEXOAHBIX OTB epCTPIfI

1. ®dusnueckue METOIBI.

5 | [loaroroBka MOBEpXHOCTU 2. XUMHYECKHE METOIBI
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JTIIIT obuiero mpuMeHEHUS .
1.MarueTpoHHOE HaNbLICHUE.

2. Tepmonu3 Menu U mpeaBapUTEIbLHOE
BICKTPOIUTHUECKOE METHEHUE.

3.Ilpsimast MeTauTU3anus Roeeid R
6 | Meramnu3anus 3aroTOBOK n I % :
penu3uoHHEIE [] o i
1. XuMuueckoe MeIHEHHE 3...5 MKM. Meus Jusnekrpuk
2. X¥MHUKO-TaJIbBAaHUUECKOE METHEHNE
5...10 MxMm.

3. Tlpsmas meTamnu3anus
1.Cycniensus memM30BOro abpasuaa.
2.IlonTpaBnuBaHue

7 | [lonroTroBKa MOBEPXHOCTHU

JIIIT obrmero mpuMeHeHus s AT 52 |

1. Cerkorpaduueckuii cmocoo. %{:;5}% ! ;\}5&%{3
8 | Hanecenue 3ammtHOro penbeda | 3. DOTOXUMHUYECKHH criocod i J . &

[peunsunonnsie AITT Bt T

1. ®X u ®X ¢ OP nazepHoro : g
2. "'anpBaHNYeCcKOE MEIHEHHE B HaHece-
HUE MeTauIope3ncTa (0JI0BO—CBHUHEI
WJIH OJIOBO).

2.I'anpBannueckoe MeIHEHNE H HaHEece-
HHE MOJIUMEPHOTO TPABUIHLHOTO PE3UCTA

BHGKTpOXI/IMI/I‘lCCKaSI METaJllIn-
3anus

10 | Ymanenue 3ammrtHOrO penseda | -

A ama T
L

1.TpaBneHue ¢ ynajaeHUeM METAIIOPE3HCTa.
2.TpaBiieHHe C yAaJICHHEM TOTUMEPHOIO
pe3ucta

Tpasnenue Meau ¢ MpoOEIBEHBIX
11 | mMecT c ynaiaeHneM TpaBHIBHOTO
pe3ucra

1.®oroxumuueckuit (CI1D-3ammTa).

12 | Hanecenue nasabHOM MacKu
2.Cetkorpadus

1. Topstuee my>xenne (craB Pose).

2. XuMHYECKUN HUKEITh UMMEPCUOHHOE
30J10TO.

3. Oprannyeckoe 3aluTHOE MTOKPBITUE

Hanecenue mokpeITHst Ha
13 | y4acTKH MpOBOJSILErO PUCYHKA,
CBOOOIHBIE OT MacKH

14 | OrmbIBKa hiaroca

1.JIazepnas obpaboTka. o o
[NonydeHne KpenexHbIX OTBEP- .
15 CTHi 1 OBPAGOTKA 110 KOHT 2.CBepiieHHE OTBEPCTHH U Ppe3epoBaHHe S s
p ypy 10 KOHTYPY & O
16 | IlpombIiBKa VY pTpasBykoBas
17 Kontposns snekrpuyeckux na-
pameTpoB

CymecTBYIOT HECKOJIBKO BapuaHTOB u3rotosnenus JAIIII anexrpoxuMuye ckuM METOOM.

1-1i eapuanm. Ha HedoJIbrUpoOBaHHOE OCHOBAHUE, MOKPBITOE aArE€3UOHHBIM CIIOEM CO CKBO3-
HbIMM MOHTQ)KHBIMHU U IE€PEXOIHBIMU OTBEPCTUSMHU HAHOCST IPOBOASALIUIN CIOW, KOTOPHIM MOJIy4EH Me-
TOJIOM XMMHYECKOTO OCAKICHUS MeAU {mojacioil meau Toiamuuoi 3...5 mkm). [lanee mpouecc u3ro-
TOBJIEHUA cM. 1o Tabmuie 15. B kauecTBe MeTauIope3nucTa MPUMEHSIOT CIUIaB OJIOBO—CBHHEI] WM TIO-
JIUMEpHBIN TpaBWIbHBIN pe3ucT. [lomyuaror npenusuonnsie [IIII 5-ro kmacca tounocrtu. Henocrat-
KaMU JIaHHOTO BapHaHTa SIBJIAIOTCS: TOTPEOHOCTh B CIOXKHBIX U JOPOTOCTOSAIIUX XUMHUKATaxX AJsl OTe-
palud XMMHYECKOTO OCAXKJICHHS MEIU Ha IUAJIEKTPUK; PAaCTBOPBl XMMHUUYECKOTO MEIHEHUS TPYAHO
MOAJIAI0TCSl YTUIN3alUU U 3KOJIOTMYECKU OIACHbBI; TPABJICHUIO IOJBEPraeTcs MeAb, pacTBOPHI KOTOPOU
TaKXKe 3KOJOTMUYECKHU OIIACHBI, a CPEJICTBA PEr€HEPALIMH TPAaBUIbHBIX PACTBOPOB CIIOXKHBI, JOPOTU U SHEP-

TOCMKH; COJIKM O0JIOBA M CBHHIIA OTHOCATCA K 3KOJIOTHYCCKH OIIACHBIM.



2-11 sapuanm. Ha HedONbrupoBaHHOE OCHOBAHHE, MMOKPHITOE AAT€3MOHHBIM CIIOEM CO CKBO3HBI-
MU MOHT@KHBIMH U NEPEXOJHBIMU OTBEPCTUSMHU HAHOCST MPOBOASALINM CIIOH, cHOPMUPOBAHHBIA METO-
JIOM XMMHKO-TQTHhBAHUYECKOTO OCaXJEHUS Meau (TMOoACIoi Menu ToamuHoi 5... 10 mxm). Jlanee mpo-
[IeCCUsl U3rOTOBJIEHUS cM. 1o Tabnuie 15. [lomyyaror npeunsunonnsie AT 5-ro kmacca Tounoctu. He-
JOCTaTKH: OOJBLINE 3aTPaThl MAaTEPUANBHBIX CPEJCTB KaK Ha pealr3aldio CaMUX IPOLECCOB, TaK U Ha
o0ecreyeHne UX SKOJIOTHUECKOi 6e301acHOCTH.

3-u apuanm. Ha OBEpXHOCTh HE(POIBIMPOBAHHOTO TUAJICKTPHKA HAHOCST aAre3UOHHBIN CIIOH
Y HaNBUISIOT BaKyyMHO-IYTOBBIM METOJIOM Me/b, Ha KOTOPOW B JanbHeWmeM (GopMHUpPYIOT MPOBOIS-
U pUCYHOK cXeMbl B cooTBeTcTBUA ¢ TII, mpuBenennsiM B Tabmuue 15. [Nomydgator AT 3-ro kinacca
TOYHOCTU. Henoctarok — orpaHnyeHue N0 KOHCTPYKTUBHO-TEXHOJIOTMYECKUM XapaKTEPUCTUKAM IeyaT-
HBIX TUIAT (OTHOIIEHUE TOJIIMHBI TUIAThl K IHAMETpy OTBepcTHs He Ooyee Tpex). JlOCTOMHCTBOM 3TOTO
BApUAHTA SIBJISIETCA CHU)KEHUE 3KOJIOIMYECKON OMaCHOCTH.

4-1i sapuanm. Ha He(OIBrMPOBaHHOE OCHOBAHHE, MOKPHITOE a/lr€3MOHHBIM CIIOEM CO CKBO3HBIMHU
MOHTQ)XHBIMU W TEPEXOJHBIMU OTBEPCTHSIMU HAHOCS MPOBOJSIIMK CIOH, cPOpMHUPOBAHHBIH METOAOM
tepmoinu3a meau (oopadotka I1I1 B ammuauHoi conu rumodocduTa Meau; TOMMKHA TOJICIOSN Me-
au -0,3 MKM) C NOCIEAYIOUIUM IPEABAPUTENBHBIM AJIEKTPOJIUTUYECKUM METHEHHEM (IOACION Meau
TOJIIUHOM 5...7 MkM). Jlanee mpoliecc U3roToBIEHUS CM. 1o Tabnuie 15

5-11 sapuarm. TOKOTPOBOISIINIA MOACTION U3 aTIOMUHUS (POPMHUPYIOT HA TOBEPXHOCTH 3arOTOB-
KU 13 He(OJIBrUPOBAHHOTO AudJIeKTpuKa. [locnenoBaTenbHOCTh OCHOBHBIX omnepauuii TII mo 5-my Bapu-
aHTY JIEKTPOXUMHUYECKOTO METO/a pUBeeHa B Tabuie 16
Tabnuua 20 Pa3HOBUAHOCTH 3JEKTPOXHUMHUECKOTO (MOJYyaJAUTUBHOTO) Mpoliecca S-i BapuaHT U3To-
toBnenus [JI1IT)

Ne Oneparust DCKuU3 olepauuu

HOJ’Iy‘{CHI/IG 3aroToBOK U3 HC(I)OJ'IBFI/IpOBaHHOFO JUDBJICK-

T
Tpuka Mapku CTIK-1,5 (TY 16-503.201-80) GRS

OTeepctite

|
s
f

~ 3uroTopKa

CBepiieHuE B 3aTOTOBKAaX MOHTa)KHBIX M IEPEXOHBIX OT-
BEpCTHH

Croil anoMiHun

3 Hanecenue moACI0s aJIlOMUHUA MCTOAOM TCPMOIIU3a

[onyuenue pucynka I[1I1 poToxumudeckum crocodom
(popmupoBanme 3amUTHOrO penbeda)

5 | DIeKTpOXUMHUYECKOE METHECHUE

6 | YpaneHue 3amMTHOro penseda

7 | TpaBieHue NOACIOs ATIOMUHUS bt R

8 | Hanecenue nasnbHOM Macku it
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9 Fopﬁqee JIY?KCHUC KOHTAKTHBIX TUIOIIA0K

10 | Mapxkuposka 111

11 | Mexanmnueckas o6padotka konTypa I111

Menp, NoKphIBaroIias MIPOBOJHUKH, KOHTAKTHBIE TUIOIIAJKU M CTEHKH OTBEPCTUH, BBIMOJHSET
(GYHKIHMIO pe3ncTa Ha OIepalyy TPaBJICHUs, HA KOTOPOH MPOUCXOIUT CTPABIMBAHUE TOHKOTO CIJIOSI AlI0-
MUHHS HA YY9aCTKaX, HE 3alIUIICHHBIX MEJIbIO, T. €. TPaBJICHHE aJIIOMHHUS C TPOOEIBHBIX MECT OCYIIECTB-
JSIOT, UCIOJb3Ysl MEIb PUCYHKa CXEMBl B Kau€CTBE TPABWIBHOIO Meramiopesucra. [lon cioem menu
OCTaeTCs MOJCION AIIOMUHMS U HUKeENA. IIpoayKThl TpaBieHUs aJlOMUHHUS MEHEE TOKCUYHBI, JIETKO XU-
MHUYECKH NepepadaThIBAIOTCS B KOATYASHTHI U1 OYUCTKH MPOMBIIIICHHBIX CTOKOB, JUISl ITOJIy4eHHs Kpa-
COK U T.J.

MenHble TPOBOJHUKHM MOKPBIBAIOT MAsJIBHOM MAacKOM, OCTaBIIsIsl OTKPBITBIMU TOJIBKO KOHTAKT-
HBI€ TUIOIIAKN C OTBEPCTUAMM; MasUIbHAS MacKa He B3/yBaeTcs MpH Maiike. DTOT BapHaHT 00ecreurBaeT
BO3MOKHOCTb M3IOTOBJICHUS N€UYaTHBIX Miat 4- u 5-ro kinaccoB TouHocTH. Pasmep 1111 npu atom orpanu-
YeH pa3MepaMy peakTopa Jisl aTlOMUHUPOBAHUS.

JlocTtonHcTBa 5-r0 BapMaHTa METOA:

* BbICOKOE KauecTBO JIIIII mpu coxpaHEeHHMM KOHCTPYKTUBHO-TEXHOJIOTMYECKUX XapaKTepH-
CTHK;

* CHIDKEHHME 3arpsi3HEHHUsS] OKpYXKalolled Cpenbl B CBSI3U C TPABJICHUEM AJIOMUHMS TOJBKO C
poOENbHBIX MECT, a HE ME/IH;

* HMCKJIIOYEHHE MCIOJb30BAHMUS B KAa4ECTBE TPABWJIBHOIO METAUIOPE3UCTA CILIaBa OJIOBO—
CBUHEL;

* skoHOMHMS 0KoJio 0,2 Kr Meau Ha KaxaoM 1 m? msrorasmuBaemoii JIII, Tak Kak B OTIAMYHE
ot 00brunbIX [1I1 cTpaBnuBaeTCs He Mellb, @ ATIOMUHHUMA U IPUTOM HE CO BCEH MOBEPXHOCTH, a TOJIBKO C
npo6ensHbIX MecT (okono 0,03 kr ¢ 1 mM?);

* CHIDKEHHE CTOMMOCTH yIepOa OKpYKarollel cpese, MOCKOJIbKY HCKIIOYaeTCsl ONepanus XH-
MHUYECKOTO METHEHHUS, Il KOTOpOoil TpeOyroTcsl AeUUUTHBIE, JOPOTOCTOSIINE U TPYJHOYTUIIU3HPYE-
MbI€ XUMHUKATHI.

JUig ycuiieHus: KOppO3MOHHOM CTOMKOCTH IUIAThl (KaK BApUaHT) Ha CJIOW alIOMHUHMS Ha MIPOBO/I-
HUKH, KOHTaKTHBIE IJIOLIAJIKU U CTEHKU OTBEPCTUI IONOJHUTEIBHO OCAKIAIOT CIOW HUKEINS TOJIINHON
3...5 MKM. DTOT CIIOH SBISIETCA NIPOMEXKYTOUHBIM MEXAY CIOEM ATIOMUHUS U OCAXKJIEHHBIM II03KE CII0-
€M MEIM; HUKEJIb CHM)KAeT KOHTAKTHYIO PA3HOCTh IMOTEHLIMAJIOB MEXAY AIIOMUHUEM U MENbI0 U
YMEHbBIIAET KOHTAKTHYI0 KOPPO3HIO 3TUX METAJIOB.

[[Inpoxoe npuMeHeHNEe B HACTOALIEE BpeMs 10 Y aJlJUTUBHON TEXHOJOTHUHU HAa HApYKHBIX CIIOSX
MIIIT BbI3BaHO HEOOXOIUMOCTBIO MOJIyYEHUsI TOHKUX MpoBOIHHUKOB (mupuHoit 0,08...0,04 MM u MeHee)
s ycraHoBKM BGA-KOMIIOHEHTOB ¢ MaJibIM IIaroM pacrosiokenust BbioAoB (0,5...0,25 Mm) u GonbImm
gyucioM BeiBo10B (1000 u Goiee).

IIpeumyiecTBa 3JIEKTPOXUMUYECKOTO METOAA:

¢ JO0CTATOYHO BBICOKAA aATC3MOHHAA MPOYHOCTH IMPHU BBICOKUX TCMIICPATYpPAX;



* BO3MOKHOCTbH OCXKJCHMS B OTBEPCTUS UM HA MOBEPXHOCTH CJIOSI MEAU JIFOOOM TOJIIMHEL, YTO
MIO3BOJISIET MOJYYUTh CBEPXTOUHBIE CTPYKTYPbI IPOBOJHUKOB C HE3HAYUTEIbHBIM KO3(PUIIMEHTOM 110 1I-
TpaBJIMBaHU;

* BO3MOJKHOCTb U3TOTOBJIEHUSI MHOTOypoBHEBBIX cxeM U IIIT ns ycranosku IIMK.

AJIUTHBHBIA METOJ

AJIUTHUBHBIM METOJIOM M3roTaBiuBaioT npernusuonusie /I Ha Hedonbru-poBaHHOM OCHO-
BaHUH I0 5-My KJIACCy TOYHOCTH. B oTiimume oT CyOTpaKTUBHBIX METOJIOB B aJIUTUBHOM METOJIE MPHU-
MEHSIOT He(OJIbIMPOBAHHBIA TUAINEKTPUK, Ha KOTOPBIA CENIEKTUBHO OCAXIAIOT Melb. TONIMHA XU-
MHUUYECKU OCAXJCHHOW Ha AUAIEKTPUK MEIM COCTABJISIET Mopsiaka 25...35 MKM, yIeIbHOE dJIEKTpUuYe-
ckoe comporusienue — 2,8-10~% Om-M (Bble yem y rampBanudeckoit — 1,72-10~% Om-m), oTHOCH-
TeNbHOE yINTuHeHne — 4...6 %, mpo4YHOCTh CLUEIUICHUS C Tu3JIeKTpukoM — He MeHee 0,4 H/3 mm.

[Ipu anauTHBHOM MeToJe B KauecTBe Marepuana ocHoBanus [I1I1 npumensitor Hedoabrupo-
BaHHbBIN CTEKJIOTEKCTOJIUT:

* C KJIEEBBIMU IJIEHKaMU (aAre3M0OHHBIMU) Ha noBepxHOocTU THna CTOD;

* C BBEJICHHBIM B 00BbEM JIHUAIIEKTPUKA KATaTU3aTOPOM, KOTOPBIA CIIOCOOCTBYET OCaKICHHUIO
Menu Ha audnekTpuk — tuna CTAM;

* C BMaJIbIO.

TexXHOTOTUYECKUH MPOLIECC U3TOTOBICHUS 3aBUCUT OT IPUMEHSAEMOI0 MaTEpUaa.

[IpenmyiecTBa aAAMTUBHOTO METO/A:

* BBICOKHUI KJIacC TOUHOCTHU — 5-M;

* PaBHOMEPHOCTb MEJU HA IMMOBEPXHOCTU U B OTBEPCTUAX NpHU OTHOWIEHUHU ToJuuHbl JIIIT k
nuametpy otBeperus 10:1;

* KOPOTKHH TEXHOJOTUYECKUMN LIUKII;

* COKpAIl[eHHEe KOJINYECTBA 000PYAOBaHUS MO CPABHEHHIO C CYyOTPAKTHBHBIMU METOIAMH;

* CHI)KEHHE pacxojJla MeJIH, TaK KaK €€ OCAXKIAI0T CEJIEKTUBHO B COOTBETCTBUU C PUCYHKOM
AT

* BO3MOXHOCTbh MCHOJIBb30BAHUS I XUMHYECKOTO MEIHEHHUS COJIEM MEIU W3 TPABUIIBHBIX
OTXOJIOB.

K memocrarkam agIuTUBHOTO METOa OTHOCSTCS:

* BBICOKOE YJICJILHOE DJIEKTPUYECKOE COIPOTUBIIEHUE XUMHUYECKOU MEIH;

* HAJIM4YME aAT€3UOHHOrO CJI0sI Ha MOBEPXHOCTH, MOABEPKEHHOTO CTAP CHHUIO;

* TEHJCHUHS XUMHUYECKON MEIH K PACTPECKUBAHMIO IIOJ BO3AECHUCTBUEM CHUJIBHBIX TEPMHU-
YECKHUX YJapOB U Jp.

5. AHAJIN3 TeXHOJOTHYHOCTH U3JeTUs

TexHOJIOTHYHOM HA3BIBACTCS TaKas KOHCTPYKIMS, KOTOpas MOXET OBIThb W3TOTOBICHA IPHU
HAaMMEHBIIIEN 3aTpaTe OBELIECTBIEHHOIO U KMBOTO TPYAA U MOJHOCTHIO OTBEYAET MPEABABIISIEMBIM K HU3-
JEITUI0 AKCIUTYaTaI[MOHHBIM TPEOOBAHHMSIM.

Cpenu KpuTepHeB, OIICHUBAIONIUX TEXHOJIOTMYHOCTh KOHCTPYKIIMU, HanboJyiee MPUMEHSIEMbIMU
SIBJISIFOTCSL CJICYIOLLKE: PACIpEEICHUE ACTANEH 10 MPEEMCTBEHHOCTH, KJIacCaM TOYHOCTH, TEXHOJIOT U-
9eCKOW KOH(UTYpallny U MPUMEHSEMBIM MaTepHaiaM, pacupeesieHne y3a0B (COOpPOK) MO CIONKHOCTH U
B3aMMO3aMEHSIEMOCTH BHYTPH y3JI0B, OPHEHTUPOBOYHAS TPYJOEMKOCTh U3TOTOBJICHUS JIeTalIel U COOPKH
W3JICNHIA; cTIelhaTbHas TEXHOJIOTHYECKas OCHACTKA, OOIIasi XapaKTepUCTUKA [Tl OLICHKH TEXHOJIOTUIHO-
CTH.

[Tpu ompeneneHUH TEXHOJOTUYHOCTH CO3/1aBaEMbIX KOHCTPYKIIUH HEOOXOIUMO YUUTHIBATH BCE
(a3bl IPOU3BOACTBA, XapaKTEPHU3YIOIINE U3TOTOBJICHUE HE TOJBKO JCTAICH, HO U U3JIEIHSI B LIETIOM.

B kauecTBE OCHOBHBIX HAIPaBJICHUI MOBBIIIEHUS TEXHOJOTMYHOCTH B PAAUOIICKTPOHHOM all-
MapaToCTPOSHUH MOTYT ObITh MPUHSTHI:

1. IloBBIIICHHE TEXHOJOTHYHOCTH JCTalCH U3ACIIHS;

2. IToBbIIIEHHE TEXHOJIOTHYHOCTH Y3JI0B U U3ACIIUS B LICIIOM.



IlokazaTenu CTeneHU TeXHOIOTHYHOCTH:

1. Koappumment crannapruzanum paccautbiBaeM 1o ¢opmyse 1:

n.= Ko (1)
n

T/1€ Nem — KOAPPUIUESHT CTaHIAPTU3AIINN;
K9 — YHCJIO CTAH/IaPTU3UPOBAHHBIX AJIEMEHTOB;
n — o0I11ee YHCII0 IEKTPOPAUOITEMEHTOB;
2. Ko puumeHT HopManu3anuu pacCUuThIBaeM 1o hopmyie 2:

- K1 )
n

n HOpM
rZie K1 — YMCII0 HOPMAJIM30BAHHBIX 3JIEMEHTOB;
Niopw — KOI(QUIIMEHT HOPMATTU3ALIH.
3. Koa¢durmeHt npeeMCTBEHHOCTH PacCUnThIBaeM 1o Gopmyie 3:
Kll
nupuem = (3)
n
rJie K11 — YUCJIO MPEEeMCTBEHHBIX JIEMEHTOB;
Nipeen — KOAPOUITUEHT TTPEEMCTBEHHOCTH.
4. KoaduumeHT aBToMaTU3auN COCTUHEHUN pacCUUTBIBaEM 1o Gopmyie 4:

naBT.cccn = & (4)
K-

I7ie N2 — YUCIO0 MOHTAXHBIX COCIMHEHHUN BBITIOJHEHHBIX aBTOMATU3UPOBAHHBIM U MEXaHU3HPO-
BaHHBIM METOJIOM;

Nagr.coen — KOAQOUIMEHT aBTOMATHU3AINN COCTUHEHHH.

5.KoadduuneHT ncnoap30BaHms MUKPOCXEM pacCYUThIBaeM 1o (opmyne 5:
N = 5)
n

/1€ Nyen — KOI(QHUIMEHT UCTIONB30BaHUS MUKPOCXEM;

M — YHUCJIO UCTIONIb3YEMbIX MUKPOCXEM;
6. KoaddurmentT MexaHN3MpOBaHHOTO MOHTa)Ka pacCYMTHIBAEM 110 (popmyie 6:

K
Moo = (6)
K-

I'J1€ Nuex.vonr — KOAPPHUIIMEHT MEXaHU3UPOBAHHOTO MOHTAXA;
K4 — YHCJI0O MOHTAXHBIX 3JICKTPOPATNOIIEMEHTOB BBHITIOJTHEHHBIX MEXaHUYECKHM METOIOM.
7. Koaddurment aBroMmaTH3aIiu KOHTPOJIS pacCYUTHIBAEM 1o popmyie 7:

=1 (7)
K:

n aBT . KOHT

T'J1€ Napr.xonr — KOAPPHUIIMEHT aBTOMATU3ALUU KOHTPOJIS;
ns — oOl1ee YMCIo ONepaluii KOHTPOJIS U HACTPOUKU BBHITIOJHEHHBIX aBTOMATU3UPOBAHHBIM
CII0CO00M;
Ks — YUCJIO OIlepaliil KOHTPOJISA U HACTPOMKH.
8. KoagpuiueHT noBTOpsSEMOCTH pacCYUThIBaeM 1o opmyie 8:

_Ke (8)
n

nm)BT = 1

/1€ Nyosr — KOIDPUIIMEHT TOBTOPSAEMOCTH;



Ke — OOIIIEe YUCIIO TUIIOB AIIEKTPOPAANOIIEMEHTOB.

9. KoadurmeHT ncnoap30BaHust OpUrHHAIBHBIX AJIEMEHTOB PacCUUTHIBaeM 1o Gopmyrie 9:

_K
n

nopr.mem

/1€ Nopr.snew — KOIDOUIIMEHT TPOTPECCUBHOCTH;
K7 — YHCJIO TUTIOB OPUTUHATBHBIX SJIEMEHTOB.

10. KoadduuueHnTt nporpeccCHMBHOCTH paccuuTbiBaeM o ¢opmyse 10:
d
Mmporp 7 p
rzae d — 9ucno fetanei mosy4eHHbIX IPOTrPeCCUBHBIM CIIOCOOOM.
11. Kosddunment yaudukanuu paccuuteiaeM no ¢popmyse 11:

_KTKTK
yuig n

I71€ Nyung — KOIPOUIHEHT YHUPHUKAIHH.

12. KoadduumeHT TeXHOTOrMYHOCTH paccYuThiBaeM o Gopmysne 12:

I(Z +naBT.coe:’_0’75]:]3131'.1(011#_0’3 1n10BT.J’_O’ 1 87nopm.m—.i_0’1 lnnpor;

I(Z+naBT.coe:—l"_nMex.Mou;"_naBT.Kouj_nnom.—i_nnporp.

[Tomy4yeHHbIe JaHHBIE CBOAUM B Tabuuity 21.

€))

(10)

(D

(12)



6 Pacuyer 31emMenTOB npoBoasiero pucynka ITIT

ITpu pazpabotke koHcTpyKuuu 11 NOMKHBI YYUTHIBATHCS pa3Mephbl 3JEMEHTOB MPOBOISIIETO
pUCYHKa (JUIMHA, IIMPUHA, TOJIIIMHA IPOBOJHUKOB, pa3Mepbl KOHTAKTHBIX IUIOIIAIO0K U 1Ip.), U UX B3aUM-
HOE PacIoJIOKEHHUE (HAaIlpUMEp, PACCTOSTHUE MEXly HUMH), TaK KaK OHM CBSI3aHBI C 3JIEKTPUYECKUMH I1a-
pamMeTpaMu NMEKTPUYECKON MPUHIMINAIBHON CXEMBI (TOKOM, HalpsHKEHUEM, YaCTOTOM U Jp.), a TAKXKE C
anekrpuuyeckumu napamerpamu IIII. K TakuM napamerpam OTHOCSTCS: CONPOTHBIIEHHE IPOBOJHUKOB,
JOIyCTHMasl TOKOBasl Harpy3ka, 3JEKTpUYECKass MPOYHOCTb, CONMPOTUBIECHUE W30JISLMH, dIEKTPUUECKas
€MKOCTb, IOMEX03alIUILIEHHOCTb U Jp.

OT mMpuHBI NPOBOJHUKOB U PACCTOSTHUS MEXKJy HUMM 3aBUCUT IOTOHHAs €MKOCTb, BO3HUKA-
IOIIast My MapauleIbHBIMHU MPOBOJHUKAMHU U BBI3BIBAIOIIAS MTAPAa3UTHBIE CBA3U (YeM OOJIbllIe MUpPUHA
MIPOBOJIHHKA, TEM OOJIbIIIE EMKOCT).

OT mupuHBI TPOBOJHUKOB (CEYCHHUS) 3aBUCAT HArpy304Hasi ClIOCOOHOCTD IO TOKY M COTIPOTHB-
JIEHUE MPOBOIHUKOB.

OT paccTosiHUS MEXAY NPOBOJIHUKAMHM 3aBUCUT JIEKTpUYECKasi IPOYHOCTh U30JIALIUH.

OT cOOTHOIIEHHS] IIMPUHBI TPOBOAHUKOB M ToyMHBI I1I1 3aBUCAT eMKOCTh, BOJIHOBOE COIpPO-
TUBJICHUE (4eM OOJIbIIE 3TO COOTHOIIEHHUE, TeM OOJIbIIE EeMKOCTh U BOJTHOBOE CONPOTUBIICHHUE), a TAKKE
> peKTUBHAS AUANEKTPHUUECKasi MPOHULAEMOCTh MaTepuana ocHoBanus 11 mist mpoBOAHMKOB, Jexka-
mux Ha nosepxuoctu [1I1.

CyiiecTByeT OAHAKO Psii OTPAaHUYEHUH Ha pa3Mepbl M PacIOJIOKEHHUE DJIEMEHTOB I1€YaTHOTO
MOHTaXa, CBS3aHHBIX C TEXHOJIOIMYECKUMH OCOOEHHOCTSMH MPOU3BOJACTBA, MIOATOMY MPEXJIE YeM MPHU-
CTYnuTh K npoekrupoBanuto [1I1, Heo0X0AMMO MPOBECTH KOHCTPYKTHBHO-TeXHOJOTHUeckuit pacuet I111
10 TIOCTOSTHHOMY TOKY (IS LIENe MUTaHMs U 3€MJIN), 110 IEPEMEHHOMY TOKY (/17151 CUTHAJIBHBIX LIENEH) ¢
y4ETOM MPOU3BOJCTBEHHBIX MOTPEIIHOCTEN 3JIEMEHTOB MIEUYaTHOTO MOHTaXa, (OTOIIA0IOHOB, ONEpaIHii
AKCIOHUPOBaHUS, cBepiieHMs U Apyrux onepauuid no 'OCT 23751—86 u P/1-50-708—91.

Pe3ynbTarsl pacueToB NPHUBEIECHHBIX HUKE DJIEMEHTOB [1€4aTHOTO MOHTaXa (PacCTOSIHUM MeX-
1y HUIMH, pa3MepOB KOHTAKTHBIX IIOIIAI0K, MOHTAXHBIX M IIEPEXOIHBIX OTBEPCTUN U JP.) UCHOJIB3YIOT-
csl B cUCTeMax aBToMaTusnpoBaHHoro npoektuposanus (CAIIP) I1I1 npu aBTomMaTnueckoil TpaccupoBKe
coenuHenuil 11 npu penakTupoBaHMM MpaBUil MPOKIAIKU TPAcC, NapaMeTPOB ONMMCAHMSI KOHTaKTHBIX
IUIOIIAJIOK, CO3/IaHUHM OMOIMOTEKH KOHTAKTHBIX IUIOIIAAOK, JJIS 3aIlOJIHEHHUS anepTypHBIX CIOEB KOH-
TaKTHBIX TUIOIIAJOK Ul YCTAaHOBJIEHUS! COOTBETCTBUS TUIIA allepTyphl HOMepY aAuadparMbl GOTOTOCTPO-
UTeNs JUIA 3aCBETKU Ha (oTomrabioHe n300paKeHns: KOHTAaKTHOM IJIOIIA KM COOTBETCTBYIOIIETO pa3Me-
pauT. A

[TosTOMy HEOOXOAMMO BBITIOJIHHUTH CIEAYIOIINE PACUETHI:

1) anameTpoB d MOHTAKHBIX OTBEPCTHIA;

2) paccrosiHus Q, ot kpast I1I1 10 21eMEHTOB IEUaTHOTO PUCYHKA;

3) paccrosiHus (0> OT Kpas I1a3a, BbIpe3a, HEMETAIUIM3UPOBAHHOTO OTBEPCTHS IO JIEMEHTOB I1e-
YaTHOT'O PUCYHKa;

4) mMpuHEI t TeYaTHBIX IPOBOJHUKOB;

5) nnamerpa D KOHTaKTHBIX IJIONIA/IOK;

6) paccTOSHUS MEXTy DJIEMEHTaMU IIPOBOAAILIEIO PUCYHKA:

a) paccTOsAHUSA S MEKIY COCETHUMU 3JIEMEHTAMH IIPOBOISALIETO PUCYHKA;

0) HaMeHbIlIee HOMUHAIIBHOE PACCTOSHUE Liuow MEXKIY LIEHTPAMU JIBYX HEMETAITTM3UPOBAHHBIX
OTBEPCTHI;

B) HAaUMEHBIIETO HOMUHAJIBHOTO PACCTOSIHMS JUIsl pa3MELICHUS JBYX KOHTAKTHBIX IJIOLIAJ0K
HOMHMHAJIBHOTO IMaMEeTpa B y3KOM MECTE;

I') HAMMEHBILIET0 HOMHHAJIBHOTO PACCTOSHUS JJI pa3MELIEHUs] I€YaTHOTO IPOBOJAHUKA HOMH-

HaJIbHOM IMAPHUHBI MCXKY ABYMS KOHTAKTHBIMU IUIOIIAJKAMH B Y3KOM MCCTC,



,Z[) HaAaMMCHLBUICTO HOMUHAJIBHOTO PACCTOSAHUA 1 JUIA MIPOKJIIAAKU N-Ir'0 KOJIMYCCTBA MPOBOAHUKOB
MCXKAY ABYMA OTBCPCTUAMH C KOHTAKTHBIMU IJIOAAKaMU JUAMCTPOM D], u D2.

6.1. Pacyer nmameTpa MOHTaKHbBIX OTBEPCTHI

HomunannHBIN ANaMCTPp MOHTAXHbBIX MCTANIM3UPOBAHHBIX U HCMCTAJUIM3UPOBAHHBIX OTBEP-
CTHM YCTaHABIMBAIOT UCXO/S U3 CIEIYIOIIEr0 COOTHOILIEHUS:

d—(ad) >d, +r, (13)

H.O

r7ie dro -HIWKHEe MpeebHOe OTKJIOHEHHE JMaMeTpa OTBepCTus (ompeaensercs no tabnuue 22);

d, — MaKkcuMaibHOE 3HaueHHue auaMmerpa BbiBojga DPU, ycranasnuBaemoro Ha II1 (s npsimo-
YrOJIBHOTO BBIBOJIA 33 AUAMETP MPUHUMAETCS JUaroHallb €ro CEUeHus);

¥ — Pa3HOCTb MEXJy MUHHUMAJIbHBIM 3HAUEHUEM TUAMETPa OTBEPCTUS M MAaKCUMAJIbHBIM J1a-
METpPOM BbIBOJIa, ycTaHaBnuBaemoro DPU (ee BoiObupatot B npeaenax 0,1...0,4 MM nipu pydHON yCTaHOBKE
OPU u B npexenax 0,4.,.0,5 MM — npu aBTOMaTUYECKOM ).

Tabnuua 22 IIpenenbHble OTKIOHEHUS TUaMETPOB MOHTAXKHBIX M IMIEPEXOTHBIX OTBEPCTHIA

[NpenenbHBIC OTKIOHCHUS UAMETPA d 4.0, MM, IO KJIACCAM TOUHOCTH
Huamerp ot- Hannaue
BEPCTUS, MM MeTaJIH3aIN
1 2 3 4 5
be3 meTamnmzanuu +0,10 0,10 +0,05 +0,05 +0,025
10 C MeTamm3anuei +0,05 +0,05 0; 0; 0;
Ho 1.0 Brmio- | g o rapnerms -0,15 20,15 0,10 20,10 -0,075
YUTENBHO . — 0.05 0.05
MeTaun3anuei +0, , i . )
C omIABICHIEM 018 0.12 0;-0,13 0;-0,13 0; -0,13
be3 meTamnmzanuu +0,15 +0,15 +0,10 +0,10 +0,10
C Merammzanuen +0,10 +0,10 +0,05 +0,05 +0,05
Capime 1,0 | bes omnasnenus -0,20 -0,20 -0,15 -0,15 -0,15
C Meramum3anuen +0,10 +0,10 +0,05 +0,05 +0,03
C omnaBienueM -0,23 -0,23 -0,18 -0,18 -0,18

PacuerHoe 3HaueHue d cienyeT OKPYIJIUTh B CTOPOHY YBEITHMUEHHS 10 JECATHIX JOJIeH MMIUIH-
METpa U CBECTH K MpEeANOoUTUTENbHOMY psiay oTBepetuit: 0,7; 0,9; 1,1; 1,3; 1,5 mm.

IIpenenbHble OTKIOHEHMS JUaMeTpa MOHTaXHBIX OTBEPCTUM IIPU aBTOMAaTUYECKON YCTaHOBKE
DPU ycTaHaBIMBAKOT HE HUXKE /o KBAIMTETa HE3aBHCHMO OT Kilacca TouHocTH T111.

LleHTpBI MOHTAXXHBIX OTBEPCTHH MO HehopMyeMble BBIBOABI MHOTOBBIBOAHBIX DPU, MexieH-
TPOBBIE PACCTOSIHUS KOTOPBIX HE KPaTHBI LIary KOOPJAMHATHON CETKH, CIEeNyeT pacrojararb TaKUM oOpa-
30M, 4TOOBI B y3JI€ KOOPJMHATHON CETKH HAXOJMJICS LIEHTP MO KpaiiHel Mepe OJHOTO U3 MOHTaKHBIX OT-
Bepctuil. [lpu BeIOOpE 371€MEeHTHOM 6a3bl ClleAyeT YUUTHIBATh, YTO MCIONIb30BaHue Takux DPU ycnoxHs-
€T U3rOTOBJIEHUE, KOHTPOJIb U COOPKY SUeeK.

MUHMMaNBHBIA AUaMETp METAJUIM3UPOBAHHOTO MOHTaXXHOTO OTBepcTHs dp Ha IIIl BeIOMparoT
13 COOTHOLLIECHUS

d, 2 Hny, (14)
rae Hp — tommuua I111;
Y— OTHOILEHHUE TUaMeTpa METAIUIN3UPOBAHHOIO OTBEpCTHUs K TosmuHe I111.
[IpenenpHble OTKIOHEHHS (PUKCHPYIOMMX (0Aa30BBIX) OTBEPCTHH yCTAaHABIMBAIOT 1O JOIYCKY
H12, a mo3umoHHkIi 10MycK Ha pacnojioxkeHue oceil pukcupyomux orseperuid I111, npenHazHadeHHBIX

IUIs aBTOMAaTHYeCKOi yctaHOBKM DPU, BeIOMpatoT mo 11 KBaJMTETY; HA PacloIOKEHUE MOHTAKHBIX OT-
BEpCTHiT — He HuKe /9 KBanuTeTa, He3aBUCUMO OT Kiacca ITI1.

6.2. Be10op paccrosinus Q, ot kpas IIII 1o 3;1eMeHTOB MEYaTHOr0 PUCYHKA
Paccrostaue Q, nomkHO ObITh He MeHee TommuHskl [1I1 ¢ yaeToM nomyckoB Ha pa3Mepsl CTOPOH,
KpOME 3KpaHOB, IIIUH 3€MJIM, KOHIIEBBIX [IEYaTHBIX KOHTAKTOB, 3HAKOB MapKUPOBKH.



6.3. Pacyer paccrosinusi 2 OT Kpasi 1a3a, BbIpe3a, He METATJIM3HPOBAHHOI0 OTBEPCTHS 10
3JIEMEHTOB NeYaTHOI0 PUCYHKA

PaccrostHue oT kpas 1asa, BbIpe3a, He METAJUIM3UPOBAHHOTO OTBEPCTHUS A0 JIEMEHTOB I1€YaTHO-
IO PUCYHKa OTIPENIENISIOT 1o (popmyie:

Q=q+k+05T; +T +At})"” (15)

r/ie ¢ — WHUpUHA Opeotia, ckoja (Tabi. 23) B 3aBUCHMOCTH OT TOJIIHUHBI MaTepraia OCHOBAHUS
u Kiacca Tounoctu I1I1;

K — HalMEHbIIEE PaCCTOSIHUE OT OPE0JIA, CKOJIA, 0 COCETHETO 3JIEMEHTA IPOBOSAIIETO PUCYH-
Ka, KOTOpoe MOJKHO ObITh He MeHee 0,3 MM st 1- u 2-ro kinacca Tounoctu I1IT; 0,15 mm — anist 3- u 4-
ro kiacca rounoctu I1IT; 0,1 MM — nmg 5-ro knacca toudoctu I1IT;

Tp — NO3ULMOHHBIN I0IMYCK PAcOJIOKEHUs HEHTPOB KOHTAKTHBIX mowmanok (KII) (ompene-
JISIIOT B 3aBUCUMOCTH OT KOHCTPYKIIMH, pa3MepoB U kiacca TouHocTH [T o Tabm. 24);

T's — NO3ULIMOHHBIN JOIIYCK PACIIOJIOKEHUS OCEN OTBEPCTUM; OIIPEACISIOT B 3aBUCUMOCTH OT
pa3mepoB u kiacca Tounoctu [1I1 mo tabm. 25;

ts.0 — BEPXHEE NPEJEIIbHOE OTKIIOHEHUE Pa3MEPOB AJIEMEHTOB KOHCTPYKLUH (IIMPUHBI II€YaT-
HOTO MPOBOJIHUKA), OTIpeNeIIAtoT 1o Tabm. 31.

Tabnuua 23 JlomycTumast IIMpruHa MOBEPXHOCTHBIX CKOJIOB U MPOCBETICHUI (OpEOIIOB)

Tonumna marepuana ocHoBanust [1I1, MM 1 > Kﬂac; Toumocty T n 5
Mo 0,5 BximrounTensHo 0,3 0,3 0,15 0,15 0,1
Cspie 0,5 10 0,8 BKIIIOYHATENBHO 0,5 0,5 0,2 0,2 0,15
» 0,8 » 1,0 » 0,8 0,8 0,25 0,25 0,2
» 1,0 » 1,5 » 1,0 1,0 0,35 0,35 0,25
» 15» 20 » 1,2 1,2 0,5 0,5 0,35
» 20 » 25 » 1,4 1,4 0,7 0,7 0,5
» 2,5 1,7 1,7 0,8 0,8 0,6

Tabnuua 24 Ilo3unuonHsle nomycku pacnonoxenus nentpos KII (Tp)

Bun uznenus Pasmep I1I1 o Gombireit cropoHe, MM 3HaueHUE NO3ULMOHHOIO JOMYCKa PACHONIOXKEHHS
uerTpoB K.IT (7o), MM, 1o KJtTaccaM TOYHOCTH

1 2 3 4 5
o 180 BxroUHMTETIEHO 0,35 0,25 0,15 0,10 0,05
?HH’I[HI_E’ FHI% MITI Cseiie 180 1o 360 BKIFOUHTEIBEHO 0,40 0,30 0,20 0,15 0,08
HAPYKHBII CITon Cbie 360 0,45 0,35 0,25 0,20 0,15

Tabnuua 25 TTo3uIHOHHbBIE TOTTYCKU PACIIONIOKEHHS OCe MOHTaXHBIX OTBEPCTUI

3HaveHNe MO3UIMOHHOTO JI0IycKa pactonokenus orsepetuit (Tq),
Pasmep I1I1 mo Gonbliieii cTopoHe, MM MM, TI0 KJ1accaM TOTHOCTH
1 2 3 4 5
o 180 BkrOUMTEIEHO 0,20 0,15 0,08 0,05 0,05
Capie 180 10 360 BKIIOYUTETBHO 0,25 0,20 0,10 0,08 0,08
Csorme 360 0,30 0,25 0,15 0,10 0,10

6.4. Pacyer IIMPHHBI IEYaTHBIX IPOBOIHUKOB
[IuprHa MeyaTHOTO MPOBOJAHUKA 3aBUCHUT OT AIIEKTPUYECKUX, KOHCTPYKTUBHBIX U TEXHOJIOTH-
YEeCKUX TpeOOBaHHIA.
Haumenspiiee HOMMHaAJIBHOE 3HAYEHNE IIUPUHBI IEYATHOTO MPOBOJHUKA #, MM, PACCUUTHIBAIOT
o cneayroiei popmyse:
t=tminDHAtu.of (16)




31ech tminp — MUHUMAJIBHO JOMYCTHMasl IIMPUHA IPOBOJHHUKA, PACCUUTHIBAEMasl B 3aBUCUMO-
CTH OT JIOIIyCTUMOM TOKOBOM HArpy3Ku; Aty — HUKHEE IPEAEIbHOE OTKIIOHEHUE PAa3MEPOB LIUPUHBI
MEeYaTHOTO MPOBOJHUKA (CM, Tadi. 31).

3HaueHue J0IyCTUMOM TOKOBOM Harpy3Ky B 3aBUCUMOCTH OT JOIIYCTUMOTI'O IIPEBBIIICHUS] TEM-
nepaTypbl IPOBOJHUKA OTHOCUTEIBHO TEMIIEpATyphl OKPY KalOIIeH Cpebl BHIOUPAIOT:

nis MenHol donsru - (100...250) * 10% A/m? (100...250 A/mm?);

U1 raneBaHudeckoit Meau — (60...100) * 10° A/m? (60...100 A/Mm?).

MuHUMaIBbHO AONYCTUMYIO IIMPHUHY IPOBOAHMKA 10 MIOCTOSIHHOMY TOKY UIs LieNIed TUTaHUs U
3a3eMJICHHS C YUE€TOM JIOMyCTUMON TOKOBOW Harpy3Ku ONpeessioT o Gopmyse:

TminDzlmax/jnonh ( 1 7)

I'A€ Imax — MAKCHMAJIBHBIN ITOCTOSIHHBIN TOK, IIPOTEKAIOIIMM B IIPOBOJHUKAX; ONIPEACIISIOT U3
aHaIM3a MIEKTPUYECKOMN IIPUHLIUIINAIEHON CXEMBI;

Jnon — JAOMYCTHMasi TUIOTHOCTh TOKa, BEIOMPAIOT O TalJl. 26 B 3aBHCUMOCTH OT METOJa U3rO0-
toBienus 1111

h — TONIIMHA EYaTHOTO POBOIHUKA.
Tabnuua 26 Konctpykrususie ocodennoctu I npu pa3auuHbIX METO1aX M3TOTOBIICHUS

VnenpHOE 00bEMHOE
TomnmuHa cI0eB mevat- 2 o i
5 Joryctumast mioTHOCTh TOKa, A/M conporusiieHue , x10
HOT'0 TIPOBOJIHHKA, MKM g
= , OMm ‘M
o
2 : 2 | 3 2
« ) g =4 S g = g S g g
Meron E 5 g E 2 E 5 g & g E S 5
< =} < = = <
U3TrOTOBJICHUS _g § § % % _% § S _% § _% § §
s 28| &| g 5 s | 8= 8| 5| 8| ¢
g = <) a =) o 5 g 2 5 = 5 5
= = 5 ] 5 = = 5 B 5 = 5 =
S| 23| S| 5| = : | 22| 2| 2| 2| B
5| X = 5 | E < | 5
— — < —~
—
XUMUYECKUN 35 i i ) 35 ) ) ) ) )
HETaTUBHBIN 50 50
1,72
Komo6unuposanusiii mo- | 35 | 25 |2...| 15 75 60...100 7
. 100...250 - - - 1.9
3UTUBHBIN 50 25 5 15 90 60...100 ’
5 25 15 50
- ) ) ) ) )
DNIEeKTPOXUMHYECKHUI i 25 15 45 35...60
AnauTuBHBIH* - - 35 15 50 - - - 30...50 - 2,8 -
Penbednbie mmaTh:
CyOTpaKTUBHBIN — | 25 5 15 45 o o
HOITya Lt THBHBII I 5 15 45 60...100 30...50 2,8 1,9
AU TABHBIA — — | 35 15 50
JIIIIT — 151 10 25 60...100 o o o
Ha MOJIUUMUJIE 35 15 10 50 60...100 35..60 1.9

*IJTH K€ 3HaUCHUs UMEIOT MecTo nipu u3rotoieHuu JI1I1 Ha MeTaminyeckoM OCHOBAaHUH JIEKTPO-
XUMUYECKUM U aJIUTUBHBIM METO/IaAMH.
*% Jnst omoBa—cBHHIA — 1,2 * 1078 OM * M.
MuHUMAaNIBHO JOMYCTUMYIO IIUPUHY TPOBOJIHUKA C YUETOM JIOITYCTUMOTO MaJICHUS HATIPSIK €-
HUS HA HEM, €CJIM KOHCTPYKIUS IIPOBOJHUKA COCTOUT U3 OJTHOTO CJIOSI MEZIU, ONIPEAEISAIOT CIEAYIOUUM
obpaszom:
tminD=PImaxl/hU zon (18)
3n1ecs p — yAeIbHOE CONMPOTHBIICHUE ClI0sl Meau (Tadu. 27); | — MakcuManbHO AOMyCcTUMAsT
JUIMHA MPOBOJHUKA (3a1aeTcsi B T3 CXEeMOTEXHUKOM HUCXO/I U3 YaCTOTHBIX XapakTEePUCTHK DVY); Uyon —

JOIMyCTUMOE paboyee HaNpsHKEHHUE.



[Tpu BBIMOIHEHNU Y4€OHBIX pacyeToOB OyIeM CUUTAaTh, 4TO It DA, paboTaromieil Ha HU3KHX U
cpenaux yacrotax (10 1 MI'm) I= 30 MM (ycrioBHO); Ha Bbicokoi yactoTe (1...300 MI'm) I= 10 mm; CBY
(cBbrme 300 MI'LY) e paccmarpuBaercst; Uson < Usny (31€CH Usyy — 3amac nomexoycroitunBoctu UMC,
ONPENENSIOT M0 COPaBOYHUKY) UIH Usnon = (0,1...0,2) Uy (30ech U, — Hanpsokenne nutanust UMC, onpe-
JEeNIEMOE U3 aHAJIN3a NIEKTPUUECKONW PUHIMITUAIBHON CXEMBI).

Ecnu KoHCTpyKIUS IPOBOJHUKA COCTOUT U3 HECKOJBKHX CJIOEB MEIU U JOMOJHUTEIBHOIO I0-
KPBITHS, YJIEIbHBIE COMPOTUBICHUS KOTOPBIX 3HAYUTEIBHO OTIUYAIOTCS OJHO OT JAPYroro, U UX TOJIIUHBI
COM3MEPUMBI, TO MUHUMAJILHO JOMYCTHUMYIO IIUPUHY IPOBOJIHUKA C YUETOM JIOITYCTUMOTIO IMaJICHUS

HaMpPsDKEHUS HA HEM PACCUUTHIBAIOT O (hopmyIie:

k
p.
1] ’
max ; hi
tminD = Uéﬂ (19)
rae hi u pi — ToNIMHA U yJaenbHOE 00BEMHOE CONPOTHBIIEHUE 1-T0 Closi MPOBOAHUKA (TaOJI.

27); ynenbHOE€ 00bEMHOE COTMPOTUBIICHNE IPOBOJHUKA 3aBUCUT OT KOHCTPYKIIMH MPOBOJHHUKA M CIIOCO0a
MIOJIy4EHUS MEH;

K — YHCJIO CJIOEB.

Tabnuua 27 YaensHoe 00beMHOE COTPOTHBIICHHE PA3TUYHBIX METAJJIOB

Meramn VY nenpHOE 00BEMHOE COTIPOTHBIICHHE, X 10 3 OM-M
Mennas Qonbsra 1,72
l'anpBaHMYecKas MeIb 1,90
XumMmudeckas Mellb 2,80
OmnoBo 12,00
Cepebpo 1,59
3onoTo 2,22
Huxens 7,80
TTannaguii 10,80

JlomyCTHMYIO TOKOBYIO HAarpy3Ky CI€AYET YMEHbIIATh!

* Ha 15 % Ju1s meyaTHBIX IPOBOJIHUKOB, PACIIOJIOKEHHBIX Ha PACCTOSIHUM PAaBHOM WJIM MEHb-

1IEM WX IIUPHUHBI;

* Ha 40 % nns meYaTHBIX MPOBOIHUKOB U3 TAIbBAHUYECKOW MEIU Ha TOHKOMEPHOU (osbre

* B 2 pasa Jyid I€4aTHHIX IPOBOJHUKOB U3 XUMUYECKH OCAXIECHHON Meau

10 aUIMTUBHOM TEXHOJIOTHH (CM. Ta0JI. 26).

Haumenpiiee HOMUHAIBHOE 3HAaYEHUE LIMPHUHBI IPOBOIHUKA YCTaHABIMBAIOT B 3aBUCUMOCTH OT
knacca Touroctu 111 (tadm.31).

6.5 Pacyer nuamMeTpa KOHTAKTHBIX IVIOIAI0K

Bce monTaxknsle oTBepcTHs pacnonaratorcss B 30He KI'T. OHM MOryT UMeTh IpPOU3BOJIBHYIO
dopmy. [IpennouturensHoil sBnseTca Kpyrias Gopma. Haumenbpiiee HOMMHAIBHOE 3HAYEHUE JTHAMETpPa
KII ompenensiror o dopmyie:

D=d+Ads o+2b+Ats o +2AdepH[ T4+ T2 p+ At 0] >, (20)

rze dso — BepXHee MpeaesibHOEe OTKIIOHEHUE TUaMeTpa oTBepCTus (cM. Tadi. 22);

b — rapaHTuiTHBIA TOSICOK (cM. Tab. 31);

drp — BETTMYMHA MOATPABIUBAHMS JTudJIekTpuka B otBepctuu (0,03 mm — s MIIIL, 0 — nost
OIIII, IIII, I'TIK);

ts.0 -BEpXHEE MPEIEIbHOE OTKIOHEHNE IIUPUHBI TPOBOIHUKA (M. Tabm. 31);

tn.o — HIDKHEE MPeJIeNIbHOE OTKJIOHEHUE IIMPUHBI TPOBOAHKKA (cM. Tabm. 31).

PacuerHoe 3nauenue nuamerpa KII ciemqyer okpyriauTh B G0JIBIIYIO CTOPOHY 0 AECATHIX J10JIeH

MUJUIMMETpPA.



JUisi KOHTAKTHBIX IJIOMIA0K ¢ (POPMOM OTIIMYHOM OT KPYIJIOH, MUHUMAJIbHBIN AUAaMETp OIpe-
JEINSAEeTCs JUAMETPOM BIIMCAHHOW OKPYKHOCTHU € LEHTPOM B y3JI€ KOOPAUHATHOMN CETKH.
ITpu pacuere nuamerpa KII mox oTBepcTre € 36HKOBKOM BMECTO 3HaYCHUS d U dpo CACITYET MO~
CTaBUTh AUAMETP 3€HKOBKH d: M BEpXHee MPeaeIbHOE OTKIIOHEHUE TUaMETPa 3eHKOBKHU dg.o.;
YucnoBele 3HaUEHUS] HAUMEHBIINX HOMUHANBHBIX tuameTpoB KII mst psaga oreperuii OINII,
JUIIIT, MIIIT u I'TIK pa3HbIX pa3MepoB U KJIACCOB TOYHOCTH ISl Y3KHX MECT IpEeACTaBICHbI B Tabuie 28.
Tabnuua 28. YncnoBbie 3HaU€HUS 3JIEMEHTOB IPOBOIAIIEr0 pucyHKa neyatHoi miarsl u I'TIK

Huamerp HanMeHpmmii HOMUHATBHBIN TUaMeTp KOHTAKTHOW TUTOIAJKH TS Y3KOI0 MECTa
OTBCP- Pazmep mevaTHOM mIIaThl 110 OOJNBIIEH CTOPOHE
CTHH, MM Ho 180 mm | Cspire 180 mMm 10 360 MM | Cspire 360 MM
Knacc Tounoctu
1 [ 2 [ 3] 45 | ot [ 2345 | 1] 2]3]4]:

OHIT, T, MIII (napyacroii cnoii), T'TIK ¢ omeepcmusamu 6e3 memaniiuzayuu

0,5 1,8 1,4 1,0 0,8 0,7 1,9 1,5 1,0 0,9 0,8 2,0 1,6 1,1 1,0 0,8

0,6 19 | 15 1,0 0908 201 1,6 1, | 1,009/ 21 ] 1,7 12/ 1,1 ] 09

07 [ 20| 16| 121009 211712061010 22]18]13]12] 10

0,8 2,1 1,7 1,3 1,1 1,0 2,2 1,8 1,3 1,2 1,1 2,3 1,9 1,4 1,3 1,1

09 [22 181412102319 1a] 1312242071 15] 14712

1,0 2,3 1,9 1.5 1,3 1,2 2,4 2,0 1,5 1,4 1,3 2,5 2,1 1,6 1,5 1,3

1,1 2,5 2,1 1,7 1,5 1,4 2,6 2,2 1,7 1,6 1,4 2,7 2,2 1,7 1,6 1,4

12 [ 26 | 2211816 15272318 1,7 15287 2318/ 1,7]15

1,3 2,7 2,3 1.9 1,7 1,6 2,8 2,4 1,9 1,8 1,6 2,9 2,4 1,9 1,8 1,6

14 [ 28 [ 2412018 1,729 252019 1,7 1307125120/ 19] 1,7

1,5 2,9 2,5 2,1 1,9 1,8 3,0 2,5 2,1 2,0 1,8 3,1 2,6 2,1 2,0 1,8

HIITT, MIIIT (napyacnoiii cror), T'TIK ¢ Memaniuzuposanublmu omeepcmusmu

0,5 1,9 1,5 1,0 0,8 0,7 2,0 1,5 1,1 0,9 0,8 2,0 1,6 1,2 1,0 0,8

06 | 20 | 16 | L1 ]oolos8 |21 ] 16 |12]10 o021 ]17]13]1n1]o09

0,7 210 | 7 12 10lo9 22 1,713 1,0 1022181412110

0,8 2,2 1,8 1,3 1,1 1,0 2,3 1,8 1,4 1,2 1,1 2,3 1,9 1,5 1,3 1,1

0,9 23 | 1,9 [ a2 r 24 191513 1224201016 14712

1,0 24 [ 20 [ 151312252016 1413252117157 13

1,1 25 | 21 [ 1,7 151426 22117 1614127221181 16] 15

1,2 26 | 22 [ 181615272318 1,715 2823119 1,771 16

1,3 2,7 2,3 1,9 1,7 1,6 2,8 2,4 1,9 1,8 1,6 2,9 2,4 2,0 1,8 1,7

1,4 2,8 2,4 2,0 1,8 1,7 2,9 2,5 2,0 1,9 1,7 3,0 2,5 2,1 1,9 1,8

1,5 20 | 25 [ 21 19 [ 1,830 ] 26 |21 ] 20 | 1,8 31262212071 1,9

[Tpu BbIMONTHEHNH Y4eOHBIX pacueToB HEOOX0AUMO BBIOpaTh 1O Tabiuie 28 HAaMMEHBLINH HO-
MuHanbHBIN Auametp KI'T 1 y3koro Mecta Juis pacCUMTaHHBIX AUAMETPOB MOHTAXKHBIX OTBEPCTHIH d.

6.6. Pacuer paccTOsSHHSI MeKIY 3J1eMEHTaMH IIPOBOSIIIEr0 PUCYHKA

Paccrosinue Mex1y COCeIHUMU 3JIEMEHTAaMH MPOBOAAIIETO PUCYHKA YCTaHABIMBAIOT B 3aBUCH-
MOCTH OT 3JIEKTPUYECKUX, KOHCTPYKTUBHBIX M TEXHOJIOTHYECKUX TPEOOBAHUH.

HanmeHbliee HOMUHAJIBHOE PACCTOSIHUE MEXK/TY JIEMEHTAMHU MIPOBOJISIIETO PUCYHKA (MEXIY
JBYMs IPOBOTHUKAMHU):

S=SminD+Ats.o+T1/2 ey

3nech T1— MO3UIMOHHBIN TOMYCK PACHOIOKEHHS IEYaTHBIX MPOBOJIHUKOB, KOTOPBIH YUUTHIBA-
eTcs TONBKO mpH 7 > 0; 1 — KOJIMYECTBO MPOBOJHUKOB B Y3KOM MecTe (cM. Tabi. 31); t., — BepxHee
MpeebHOe OTKIOHEHUE MMUPUHBI MPOoBOAHUKA (CM. Ta0m. 31); Spinp — MHUHMMAIBHO NOMYCTHMOE pac-
CTOSIHUE MEXKJly COCEHUMU 3JIEMEHTAaMH MPOBOJAIIETO PUCYHKA; Uil 0OECTIeYeHUs 3aJaHHOM AJIEeKTpH-
YEeCKOM MPOYHOCTH M3OJISIUHN PACCTOSIHUE MEXKIY JBYMS COCEAHHMU NMPOBOJHUKAMHU BBHIOMPAIOT B 3aBU-
CUMOCTH OT IIPWJIOKEHHOTO HANPSDKEHUSI U YCIOBHUM dKcITyaTtauu no tadi. 32 u 33

HanmeHnbliee HOMUHAJIBHOE PACCTOSIHUE MEXK/Ty EHTPAaMH JIByX HE METAJUIN3UPOBAHHBIX OT-

BepcTHil tuamerpom o 1,5 mm 6e3 KIT:



rae Do v Dp2 — nquameTpbl 30H BOKPYT OTBEPCTHIA, CBOOOTHBIX OT MEYATHBIX TPOBOIHHKOB.
JlnaMeTp 30HBI PACCUUTHIBAIOT 10 PopMyJie

D0=d+AdBo+2q+2k+Td (23)
3mech ¢ — IMHUPHUHA CKOJIA, TPOCBETICHMS (0Opeoiia) BOKPYT oTBepcTus (cM.Tadi. 23);
K — HauMMEHbIIIEe PAaCCTOSIHUE OT OPEeO0JIa 10 COCETHEr0 3JIEMEHTA MPOBOASAIIETO PUCYHKA

(cm. paza. 7.3);
T, — omnpenensioT no Tadim. 25
Haumenpliee HOMMHAIBHOE PACCTOSHUE Ul PA3MEIIEHUS ABYX KOHTAKTHBIX IUIOIIAI0K HOMH-
HajbHOIO auamerpa B y3koM mecte st OIIIT, AIIIT, MIIIT u I'TIK B 3aBUCMMOCTH OT pa3MepoB U Kiac-
coB ToyHocTH [1I1 BeIOHpatoT mo tabmn. 29
Tabnuua 29 HauMeHnbliee HOMUHAIBHOE PACCTOSIHUE VIS PAa3MEIICHHUS IBYX KOHTAaKTHBIX IUIO-

ITaJ0K HOMUHAJIBHOTO AUaMCTpa B Y3KOM MCECTC

Huametp Pasmep I1I1 o Gomprieit cropone
orseperus, o 180 mm |CBBIHIG 180 MM 10 360 MM |CBBIHIG 360 MM
MM Kiacc Tounoctu

OHIT, I, MIIII (suympennuii caonr), I'TIK ¢ omeepcmusimu Oe3 memannuzayuu |

0,5...0,5 2,551 1,85 | 1,251 0,95 | 0,80 | 2,65 | 1,95 | 1,25 | 1,05 | 0,90 | 2,75 | 2,05 | 1,35 | 1,15 | 0,90

0,5...0,7 2,651 1,95 | 1,35 | 1,05 | 0,90 | 2,75 | 2,05 | 1,35 | 1,15 | 1,00 | 2,85 | 2,15 | 1,45 | 1,25 | 1,00

0,5...0,9 2,751 2,05 | 1,45 | 1,15 | 1,00 | 2,85 | 2,15 | 1,45 | 1,25 | 1,10 | 2,95 | 2,25 | 1,55 | 1,35 | 1,10

0,5...1,1 2,90 | 2,20 | 1,60 | 1,30 | 1,15 | 3,00 | 2,30 | 1,60 | 1,40 | 1,20 | 3,10 | 2,35 | 1,65 | 1,45 | 1,20

05..1,3 3,00 | 2,30 | 1,70 | 1,40 | 1,25 | 3,10 | 2,40 | 1,70 | 1,50 | 1,30 | 3,20 | 2,45 | 1,75 | 1,55 | 1,30

0,5..1,5 3,10 | 2,40 | 1,80 | 1,50 | 1,35 | 3,20 | 2,50 | 1,80 | 1,60 | 1,40 | 3,30 | 2,55 | 1,85 | 1,65 | 1,40

0,7..0,9 2,851 220 | 1,55 | 1,25 | 1,10 | 2,95 | 2,25 | 1,55 | 1,35 | 1,20 | 3,05 | 2,35 | 1,65 | 1,45 | 1,20

0,7..1,5 3,20 | 2,50 | 1,90 | 1,60 | 1,45 | 3,30 | 2,60 | 1,90 | 1,70 | 150 | 3,40 | 2,65 [ 1,95 | 1,75 | 1,50

0,9...0,9 2951225 | 1,65| 1,35 | 1,20 | 3,05 | 2,35 | 1,65 | 1,45 | 1,30 | 3,15 | 2,45 | 1,75 | 1,55 | 1,30

0,9...1,5 3,30 | 2,60 | 2,00 | 1,70 | 1,55 | 3,40 | 2,65 | 2,00 | 1,80 | 1,60 | 3,50 | 2,75 | 2,05 | 1,85 | 1,60

1,0...1,0 3,06 | 1,35 | 1,75 | 1,45 | 1,30 | 3,15 | 2,45 | 1,75 | 1,55 | 1,40 | 3,25 | 2,55 | 1,85 | 1,65 | 1,40

L1...L1 3,25 2,55 1,95 | 1,65 | 1,50 | 3,35 | 2,65 | 1,95 | 1,75 | 1,50 | 3,45 | 2,65 [ 1,95 | 1,75 | 1,50

1,1...1,3 3,35 | 2,65 | 2,06 | 1,75 | 1,60 | 3,45 | 2,75 | 2,06 | 1,85 | 1,60 | 3,55 | 2,75 | 2,05 | 1,85 | 1,60

1,3...1,3 345 2,75 | 2,15 | 1,85 | 1,70 | 3,55 | 2,85 | 2,15 | 1,85 | 1,70 | 3,65 | 2,85 | 2,16 | 1,95 | 1,70

1,3..1,5 3,55 2,85 225 1,95 | 1,80 | 3,65 | 2,95 | 2,25 | 2,05 | 1,80 | 3,75 | 2,95 | 2,25 | 2,05 | 1,80

1,5...1,5 5,65 | 2,95 235 2,05 | 1,9 | 3,75 | 3,05 | 2,35 | 2,15 | 1,90 | 3,85 | 3,05 | 2,35 | 2,15 | 1,90

JIITT, MIIIT (napyascnoii caotr), T'TIK ¢ memannuzuposanublmu omeepCcmuamu |

0,5...0,5 2,65 1,95 (1,25 (0,95 (0,80 |2,75 |1,95 |1,35 [1,05 |[0,90 |2,75 (2,05 |1,45 (1,15 0,90

0,5...0,7 2,75 12,05 (1,35 (1,05 (0,90 |2,85 |2,05 |1,45 (1,15 |1,00 |2,85 (2,15 |1,55 (1,25 |1,00

0,5...0,9 2,85 12,15 (1,45 (1,15 |1,00 |2,95 |2,15 |1,55 |[1,25 (1,10 2,95 (2,25 |1,65 (1,35 |1,10

0,5...1,1 2,95 12,25 (2,55 (1,25 |1,10 |3,05 |2,25 |1,65 (1,35 (1,20 |3,05 (2,35 |1,75 (1,45 |1,20

0,5...1,3 3,05 12,35 2,65 |L,35 (1,20 2,15 2,35 (1,75 |1,45 |1,30 (3,15 |2,45 |1,85 |1,55 [1,30

0,5...1,5 3,15 (2,45 |2,75 (1,45 |1,30 (2,25 |2,45 |[1,85 1,55 |1,40 3,25 |2,55 |1,95 |1,65 [1,40

0,7...0,9 295 12,25 (1,55 |1,25 [L,10 (3,05 (2,25 (1,65 |1,35 |1,20 (3,05 2,35 |1,75 |1,45 |[1,20

0,7...1,5 3,25 (2,55 |1,90 (1,60 |1,45 3,30 |2,60 (1,95 (1,70 |1,50 3,40 |2,65 |2,05 |1,75 |[1,55

0,9...0,9 3,05 (2,35 |1,65 (1,35 |1,20 3,15 |2,35 (1,75 (1,45 |1,30 |3,15 |2,45 |1,85 |L,55 [1,30

0,9...1,5 3,35 (2,75 2,00 (1,70 |1,55 3,45 |2,70 (2,05 (1,80 |1,60 3,50 |2,75 |2,15 |1,85 (1,65

1,0...1,0 3,15 (2,45 |1,75 (1,45 |1,30 3,25 |2,45 (1,85 1,55 |1,40 3,25 2,55 |1,95 |1,65 [1,40

1,I...1,1 3,25 (3,55 1,95 [L,65 |1,50 3,35 (2,65 (1,95 |[L,75 |1,50 3,45 |2,65 (2,05 |L,75 [1,60

1,I..1,3 2,35 12,65 (2,05 (1,75 |1,60 |3,45 2,75 2,05 |[1,85 |[1,60 |3,55 (2,75 |2,15 (1,85 |1,70

1,3...1,3 2,45 12,75 (2,15 (1,85 |1,70 |3,55 |2,85 2,15 [1,95 |[1,70 |3,65 (2,85 2,25 (1,95 |1,80

1,3..1,5 2,55 12,85 (2,25 |1,95 |1,80 |3,65 2,95 2,25 (2,05 (1,80 |3,75 (2,95 |2,35 (2,05 |1,90

1,5..1,5 3,65 (2,95 2,35 (2,05 |1,90 3,75 |3,05 (2,35 (2,15 |1,90 |3,85 |3,05 (2,45 |2,15 (2,00




HanmMensiiee HOMMHAJIBHOE PACCTOSIHUE U1 Pa3MELLCHUS [1€4aTHOTO IIPOBOJHUKA HOMUHAIIb-
HOM IIMPHUHBI MEKY ABYMS KOHTAKTHBIMM IIoMaakamMu B y3koM Mecte s OI'TTL, ATITL, MIIIT u I'TIK
B 3aBHCUMOCTH OT pa3MepoB U kiaccoB Tounoctu [T Ber6uparotr mo tabi. 30

Tabnuua 30. HaumeHbliee HOMUHAIBHOE PACCTOSIHUE VI Pa3MELIeHHs IeYaTHOTO MPOBOIHUKA

HOMUHAJILHOM IMAPHUHBI MCKY ABYMS KOHTAKTHBIMHU IJIOMIAAKAaMH B Y3KOM MCECTC

Huamerp  |Pasmep II1 no Gonbreit cropone

OTBEPCTHH,

MM Ho 180 mm |CBBIHIG 180 MM 10 360 MM Cspie 360 MM

Kiace Tounoctu

OoHIT, T, MIIII (suympennuii caoti), I'TIK ¢ omeepcmusmu 6e3 memaniiuzayuu

0,5...0,5 4251285 | 1,80 | 1,28 | 1,02 | 435 | 2,95 | 1,80 | 1,38 | 1,12 | 4,45 | 3,05 | 1,90 | 1,48 | 1,12

0,5...0,7 4,35 (295 1,80 | 1,38 | 1,12 | 4,45 | 3,05 | 1,90 | 1,48 | 1,22 | 4,55 | 3,15 | 2,00 | 1,58 | 1,22

0,5...0,9 445 (3,05 1,90 | 1,48 | 1,22 | 455 | 3,15 2,00 | 1,58 | 1,32 | 465 | 3,25 | 2,10 | 1,68 | 1,32

05..1,1 4,60 | 4,20 | 2,15 | 1,65 | 1,37 | 4,70 | 3,30 | 2,15 | 1,73 | 1,42 | 4,80 | 3,35 | 2,20 | 1,78 | 1,42

05...1,3 4,70 | 4,30 | 2,25 | 1,73 | 1,47 | 4,80 | 3,40 | 2,25 | 1,83 | 1,52 | 4,90 | 3,45 | 2,30 | 1,88 | 1,52

0,5..1,5 4,80 | 4,40 | 2,35 | 1,83 | 1,57 | 4,90 | 3,50 | 2,35 | 1,93 | 1,62 | 5,00 | 3,55 | 2,40 | 1,98 | 1,62

0,7..0,9 455 3,15 2,10 | 1,58 | 1,32 | 465 | 3,25 | 2,10 | 1,68 | 1,42 | 4,75 | 3,35 | 2,20 | 1,78 | 1,42

0,7..1,5 4,90 | 3,50 | 2,45 | 1,93 | 1,67 | 5,00 | 3,60 | 2,45 | 2,03 | 1,72 | 5,10 | 3,65 | 2,50 | 2,08 | 1,72

0,9...0,9 4,65 | 3,25 2,20 | 1,68 | 1,42 | 4,75 | 3,35 | 2,20 | 1,78 | 1,52 | 4,85 | 3,45 | 2,30 | 1,88 | 1,52

09...1,5 5,00 | 4,60 | 2,55 | 2,03 | 1,77 | 5,10 | 3,70 | 2,55 | 2,13 | 1,82 | 5,20 | 3,75 | 2,60 | 2,18 | 1,82

1,0...1,0 4,75 ( 3,351 2,30 | 1,78 | 1,52 | 4,85 | 3,45 | 2,30 | 1,88 | 1,62 | 4,95 | 3,55 | 2,40 | 1,98 | 1,62

L1.11 4,95 | 3,551 2,50 | 1,98 | 1,72 | 5,05 | 3,65 | 2,50 | 2,08 | 1,73 | 5,15 | 3,65 | 2,50 | 2,08 | 1,72

1,1..1,3 5,05 | 3,65 | 2,60 | 2,08 | 1,82 [ 5,15 | 3,75 | 2,60 | 2,18 | 1,82 | 5,25 | 3,75 | 2,60 | 2,18 | 1,82

1,3...1,3 5,15 3,75 2,60 | 2,18 | 1,92 | 525 | 3,85 | 2,70 | 2,28 | 1,92 | 535 | 3,85 | 2,70 | 2,28 | 1,92

1,3...1,5 5,25 | 3,85 | 2,80 | 2,28 | 2,02 | 5,35 | 3,95 | 2,80 | 2,38 | 2,02 | 5,45 | 3,95 | 2,80 | 2,38 | 2,02

1,5..1,5 535 3,95 290 | 2,38 | 2,12 | 5,45 | 4,05 | 2,90 | 2,48 | 2,12 | 5,55 | 5,05 | 2,90 | 2,48 | 2,12

JTIIT, MIIIT (rapyx#srii cioit), ['TIK ¢ MeTamuim3snpoBaHHBIMU OTBEPCTHAMHU

0,5...0,5 4,35 12,95 (1,80 (1,28 |1,02 |4,45 2,95 (1,90 |1,38 (1,12 (4,45 |3,05 (2,00 |1,48 (1,12

0,5...0,7 4,45 13,05 (1,90 (1,38 |1,12 |4,55 |3,05 |2,00 |1,48 (1,22 (4,55 |3.15 (2,10 |1,58 (1,22

0,5...0,9 4,55 13,15 (2,00 (1,48 |1,22 |4,65 |3,15 (2,10 |1,58 (1,32 (4,65 |3,25 (2,20 |1,68 (1,32

0,5..1,1 4,65 13,25 (2,15 (1,63 |1,37 |4,75 |3,30 (2,20 |1,73 (1,42 (4,80 |3,35 (2,30 |1,78 (1,47

0,5..1,3 4,75 13,35 (2,25 (1,73 |1,47 |4,85 |3,40 (2,30 |1,83 (1,52 (4,90 |3,45 (2,40 |1,88 (1,57

0,5...1,5 4,85 13,45 (2,35 (1,83 |1,57 |4,95 |3,50 |2,40 |1,93 |[1,62 (5,00 |3,55 (2,50 |1,98 (1,67

0,7...0,9 4,65 13,25 (2,10 (1,58 1,32 |4,75 |3,25 (2,20 |1,68 (1,42 (4,75 |3,35 (2,30 |1,78 [1.42

0,7..1,5 4,95 13,55 (2,45 (1,93 |1,67 |5,05 |3,60 |2,50 2,03 (1,72 (5,10 |3,65 (2,60 |2,08 (1,77

0,9...0,9 4,75 13,35 (2,20 (1,68 |1,42 |4,85 |3,35 (2,30 |1,78 (1,52 (4,85 |3,45 (2,50 |1,88 (1,52

0,9...1,5 5,05 (3,65 2,55 |2,03 |L,77 |5,15 3,70 (2,60 (2,13 |1,82 |5,20 3,75 |2,70 |2,18 |1,87

1,0...1,0 4,85 13,45 (2,30 (1,78 |1,52 |2,95 |3,45 (2,40 |1,88 (1,62 (4,95 |3,55 (2,50 |1,98 (1,62

L,I...1,1 4,95 13,55 (2,50 (1,98 |1,72 |5,05 |3,65 |2,50 2,08 |[1,72 (5,15 |3,65 (2,60 |2,08 (1,82

I,I...1,3 5,05 (3,64 |2,60 [2,08 |1,82 |5,15 3,75 (2,60 (2,18 |1,82 |5,25 3,75 |2,70 |2,18 |1,92

1,3...1,3 5,15 13,75 2,70 |2,18 |1,92 |5,25 3,85 (2,70 (2,28 |1,91 |5,35 |3,85 |2,80 |2,28 |2,02

1,3...1,5 5,25 13,85 2,80 [2,28 |2,02 |5,35 3,95 (2,80 (2,38 2,02 |5.45 (3,95 |2,90 |2,38 |2,12

1,5..1,5 5,35 13,95 12,90 [2,38 (2,32 |5,45 |4,05 (2,90 (2,48 |2,12 |5,55 (4,05 |3,00 |2,48 |2,22

HanmMensbiiee HOMHHAIBHOE PACCTOSHME U1 NPOKIAJKM N IIEYaTHBIX IPOBOJHUKOB MEXIY
JBYMSI OTBEPCTUSIMUA C KOHTAKTHBIMH IUIOIAAKaMU IuaMeTpoB D1 u D2 paccuuThIBaroT 1o cienyromen
dbopmyre:
Liow=(Do11+Do2)/2+tn+S(n+1)+T (24)
[TpoBenst pacyeT 31eMEHTOB MPOBOISIIETO PUCYHKA M Pa3MECTUB UX C YUETOM 00ecreueHus
aNeKTpUYeckuX napamerpoB @V, okoHuarenbHo BeiOupatoT meroa u TII uszrorosnenus I111.



Tabmuma 31. HaumenbIirie HOMUHAIBHBIC 3HAYEHHS] OCHOBHBIX ITAPAMETPOB TSI KIIACCOB TOY-
"octu I1II1

VYciioBHBIE 0003HAYEHHS IIEMEHTOB TIEYATHOIO Krnacc Tounocrn 1T
MOHTa>xa 1 2 3 4 5
t, MM 0,75 0,45 0,25 0,15 0,10
S, MM 0,75 0,45 0,25 0,15 0,10
b, MM 0,30 0,20 0,10 0,05 0,025
r=d/H 0,40 0,40 0,33 0,25 0,20
At, MM (6€3 IIOKPBITIS) +0,15 +0,10 +0,05 +0,03 0; -0,03
At, MM (C TIOKPBITHEM) +0,25; -0,20 +0,15;-0,10 +0,10 +0,05 +0,03
T'1,mv - OIIL, JUTI, MITT 0,20 0,10 0,05 0,03 0,02
(HapyXXHBIH CIIOM)
Tabnuua 32 Jlunelinsie pazmeps! 111
lupuna, mm | Hauna, mm | llupuna, mm Amana, [Hpuna, Hnuna, mm | upuna, MM Amana,
MM MM MM
20 30 90 100 120 140 150
40 60 100 130 200
140 150 150
30 40 110
160 170 170
150
40 60 75 120 180
45 75 75 90 140 200
80 170 150 170
160
60 %0 130 120 160 200
50 80 140 170 180
100 90 180 170 200
150 120 200 280
90
60 %0 130 130 200 200 360
80 170

Tabnuua 33 3naueHust pabouero HaNpsHKEHHUSI B 3aBUCUMOCTH OT PACCTOSIHUSL MEXKY dJIEMEH-
TaMU PUCYHKA, PACI0JIO)KEHHBIMU B COCETHUX CIIOSIX

3HaveHue paboyero HarpsHxeHus, B
Paccrosinue mexay aneMeHTaMu
pHCYHKa, MM DoJIbrUpOBaHHBIN F'€TUHAKC DoJabrUpOBaHHBIN CTEKIOTEKCTOIUT
Ot 0,1 no 0,2 BKIFOYUTEIHHO - 25
» 0,2 »0,3 » 50
» 0,3 » 0,4 » 75 100
» 0,4 » 0,5 » 150 200
» 0,5 » 0,75 » 250 350
»0,75» 1,5 » 350 500
» 1,5 » 2,5 » 500 650

7. KoMILIeKT JOKYMEHTOB.

TunoBoii TexHonornyeckuii npouecc paspadarsiBaercss Ha ocHoBe OCT 107.460092.004.01-79
“Ilnatel neyatapie. OOIINE TEXHUUECKUE YCTIOBUS, C TOPAOOTKOM CIEAYIONINX OTIEpaIIUii:

020 — IlonyyeHue 3aroTOBKH.

BriOupaercst ojuH U3 CIIeAYIOIMINX METOJIOB!

-HonyquHe 3aroTOBKHM Ha POJIMKOBLIX HOKXHHUIIAX.



-ITosrydeHue 3aroToBOK Ha JUCKOBOU IHUJIE.

-ITonmy4yeHue 3aroToBOK Ha TMJILOTUHHBIX HOYKHUIIAX.

-ITonyueHne 3aroTOBOK MITAMIIOBKON € MPOOMBKON 0A30BBIX M TEXHOJOTHUYECKUX OTBEPCTUH.

Bri6op MeTona mpous3BOAUTCA B 3aBUCHMMOCTH OT TOJIIIMHBI ME€YAaTHOW IIATHI, 0COOEHHOCTEH
BBIOPAHHOTO TEXHOJOTMYECKOTO MPOLECCa U TEXHOJIOTUYECKOro 000pyI0BaHUS MMEIOLIErocs Ha IMpej-
npustTuy. OnucaHue METO0B IPUBENIEHBI B TUTEpAType [2].

3aroToBKy OTPE3al0T C TEXHOJOTHYECKUM IPUITyCKaMH 110 KOHTYPY Ha OJIHY WJIM HECKOJBKO
miar. TexHosornueckue nNpuiycku UMeroT pasmepsl oT 10 1o 30 MM ¢ kaxaoi cropoHsl. TexHonoruue-
CKHE TPUITYCKU MOTYT OBITH C JIBYX WJIM YeTHIpEX CTOPOH. Ha TeXHOIOrMuecKuX MpHITycKax pacroJiara-
I0TCSI TEXHOJIOTUYECKHE OTBEPCTHSI KOTOPBIE UCIIOJB3YIOTCS U1 MEXaHUYECKOIO 3aKPEIUIEHHS 3ar0TOBOK
HAa T0JIBECKAaX MPHU T'aJIbBAHUYECKOM, XUMHUECKOM MEIHEHUHU.

030 — OnpenenuTh KOTUYECTBO OTBEPCTUH IJIsi CBEPIICHHUS 111 3TOTO HEOOXOAUMO

-II0JICUNTATh KOJINYECTBO NEPEXOIHBIX OTBEPCTHH U ONPENEIINTD UX AUAMETP;

-II0JICUNTATh KOJIMYECTBO MOHTAKHBIX OTBEPCTHH U ONIPEAETUTH UX IUAMETD;

-II0JICUNTATh KOJIMYECTBO KPENEKHBIX OTBEPCTUN U ONIPENEIUTD UX TUAMETP;

JlnameTppl MOHTXXHBIX U NEPEXOJHBIX OTBEPCTUI N0JKHBI cooTBeTcTBOBaTh 'OCT 10317-79.
0,4;0,5;0,6;0,7,0,8,0,9;, 1,0, 1,1; 1,1; 1,2; 1,3; 1,4, 1,5; 1,6; 1,7; 1,8; 2,0; 2,1, 2,2; 2,3; 2,4; 2,5, 2,6; 2,7;
2,8; 3,0 MM, 1UaMeTp MOHTa)XHOTO OTBEPCTHS JOJDKEH ObITH OOJbINe BhIBOJA nementa ot 0,15 mo 0,25
MM.

MoHTa)KHBIE OTBEPCTUSI- OTBEPCTHSI AJ1s1 ycTaHOBKM OPJ. IlepexoHble OTBEPCTHS — OTBEPCTUS
IUIs DIEKTPUYECKON cBsi3U Mexay ciosimu win ctopoHam [1II1. Kpenexxnble oTBepcTHs peaycMaTpuBa-
IOTCS JUIsl KPEIJICHUs Ha TUIaTe rabapuTHBIX 3JIEMEHTOB, TAaKUX KakK TpaHC(OPMAaTOphl, MOIIHbIE TPaH3U-
CTOpBI U T.J.

150 — Mexanunueckast 00padboTka

VYKa3pIBaeTCs KOJUYECTBO U IUAMETP KPEIEKHBIX OTBEPCTUH.

[Tpon3BoaAT 00pe3Ky TEXHOIOTMYECKHX MPHUITYCKOB M YKa3bIBAIOT HATypaJIbHBIE pa3Mephl EUaTHOH Ij1a-

THI.



Meroaudeckue yka3aHHs IS CTYJICHTOB IO BBINOJHEHHIO KyPCOBOTO MTPOEKTA COCTABJIEHBI B COOTBET-
ctBul ¢ TpeboBanuaMu ®I'OC CITO no cnenmansroctr 09.02.01 KoMneioTepHbIE CHCTEMBI H KOMIIJIEKCEI.

ABTOp:

) 7 :
IMpenonasarens C//? ByHosa O.C.

(noonuce)

Meroanyeckue yka3aHus Ul CTyAEHTOB IO BHIIOJIHEHHIO KYPCOBOTO IIPOEKTA PACCMOTPEHBI B
0n00peHbI HA 3aCEJaHHMHU [IMKJIOBOH KOMHCCHH MEXaHO-TEXHOJIOTHYECKHX H IJIEKTPOHHO- BEMMHUCITHTEIb-
HbIX qucudimH «30» 06 2017 r., mpotokon Ne 11

o~

[Ipencenarens HUKIOBOI KOMHCCHH ﬁ:{ e U.B. I'ypeuieBa

—"" (nodnucs)




