1 O0mue cBeeHUA O TIEYaTHBIX TUTaTax

1.1 OcHoBHbBIE MOHSITHS U OTIPeAesIeHH S

llewamuas nnama (I1II) — 5T0 W3AEANE, COCTOAIIEE W3 MJIOCKOTO
W3OJISILMOHHOTO OCHOBAHMA C CHCTEMON TOKOMPOBOAAIIUX MOJIOCOK MeETailjia
(MPOBOJIHUKOB), KOTOPO€ WCMONb3yeTCA Ui YCTAaHOBKM M KOMMYTAIHH
mukpocxem (MC), snekrpopanuosieMenToB (OPD) 1 ¢hyHKIIMOHANBHBIX Y3JI0B B
COOTBETCTBUM C DJIEKTPUUECKON MPUHLUITHAIIBHON CXEMOM.
[II[1 ¢ ycraHOBJICHHBIMH Ha HEH JIICKTPOHHBIMH KOMITOHEHTAMH
MPEACTAaBACT CO00M MeYaTHBIN y3e.
Tleyamuwiti npo6OOHUK — TIPOBOAAINAS TTOJIOCKA B TIPOBOAIIEM PUCYHKE.
Iposoosiyuii pucyHox — COBOKYITHOCTb BCEX 3JIEMEHTOB HA OTIEIHHOM
cinoe [1I1, oOpa3oBaHHBIX TIPOBOIAIIMM MaTEPHAIOM (TICYATHBIC MTPOBOIHUKH,
KOHTAKTHBIE TUIOMIAAKH, KOHIIEBbIE KOHTAKTHI IEUYATHOTO pa3bemMa | JIp. ).
Ieyamuwiti Mmonmaox — cMocoO MOHTaXa, IPA KOTOPOM SJIEKTPHUIECCKOE
COCIMHEHHNE SJIEMEHTOB 3JIEKTPOHHOTO Y3J1a, BKJIOYAs 3KPAHbI, BBITIOJIHEHO C
MTOMOITIIBIO TICYATHBIX MPOBOAHUKOB.
[Tpenmymectsa [111:
® 3HAYUTEIFHOE MOBBIIICHUE TNIOTHOCTH MEKCOEINHEHHH;
® BO3MOKHOCTh MUHHATIOPU3AIMH aMIIapaTyphl;
® TApaHTHUPOBaHHAS CTAOMIBHOCTh MOBTOPSAEMOCTH TapaMeTpOB
HU30CIINM,
® BO3MOKHOCTH TIOBBIIIIEHHUS AIEKTPUICCKIUX HArPY30K B CETSAX
® TIOJTyuCHHUE MIEYATHBIX MTPOBOJTHHAKOB, KPAHUPYIOTIAX
MOBEPXHOCTEH B OJTHOM TEXHOJOTHUYECKOM ITUKJIE;
® TIOBHINICHUE HAIC)KHOCTH M KAUECTBA almaparyphl,

® TMOBBIIICHHE BUOPOMEXAHUYECKON MPOYHOCTH;
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YJIYUYIIEHUE  YCJIOBAM  TEIUIOOTAAYM W YCTOMWYMBOCTH K
KJIMMAaTUYE€CKUM BO3JICHCTBUAM,

BO3MOXXHOCTh YHH(DHKAIIMK W CTaHIApTU3AIUK (YHKIIHOHAJTBHBIX
y3JI0B U OJIOKOB;

YMEHBIIEHUE TPYAOEMKOCTHA U3TOTOBJICHUS U MOHTAXKa,

BO3MOKHOCTb MCXAHH3AIIWHW U ABTOMATHU3allUH ITPOU3BOACTBA.

Henocrarkm I111:

CJIOXKHOCTh BHECCHHS U3MCHCHUM B KOHCTPYKIHIO,

OIrpaHUYCHHAA PCMOHTOIIPUTIOAHOCTD.

['ocymapCcTBEHHBIM CTAaHAAPTOM MPEAYCMOTPEHBI clieaytomue Tumbl 11

onHocTOpoHH:AA nevyarHaa minata (OIIIl) — 111, na oxHo¥M cTopoHe
KOTOPOH BBINIOJHEH MPOBOAALLNAN PUCYHOK;

aBycropoHHssa neyatHas miara (JII1) — I, va ob6enx cropoHax
KOTOPOW BBITIOJIHEHBI TMPOBOJAIINE PUCYHKH W BCE TpeOyembie
COCIUHEHHS,

MHorocnoitHas mnedarHas tuara (MIIIT) — IIII, cocrosmias u3
CIPECCOBAHHBIX B €JAMHOE OCHOBAHWE UEPEAYIOUIMXCA CIIOCB
W3OJISLUOHHBIX TOMJIOKEK C TMPOBOIAIIMMH PHUCYHKAMHU, MEXKIY

KOTOPBIMH BBITTIOJIHCHBI Tpe6yeMLIe QJIICKTPHYCCKHUEC COCAMHCHHUA,

ruOkas mevarHas twiara (['TII) — TIIII, wuwmetomas rubkoe
OCHOBAaHHUE;
ruOkuii meuatHeii kabenp (['TIK) — cucrema mnapaiienbHbIX

MNCYaTHLIX IIPOBOAHUKOB, PAa3MCIIICHHBIX HA r'HOKOM OCHOBAHMH.
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1.2 KOHCTPYKTUBHO-TEXHO/NONMYEeCcKMe pasHOBUAHOCTU MNeyvaTHbIX

nnat

CyuiecTBytoT pas3nnyHble KOHCTPYKTUBHO-TEXHONOIMYeCcKme
pasHosupgHocTun [1I1.

Ons  ob6ecrnieyeHnss TpebyeMblX 3NEKTPUYECKMX coefuHeHnid B TN
npesycMOTPEeHbl 0TBEPCTUA:

* MOHTaXHble - anga yctaHoBku MUMC n 9P3;
* [repexofHble - [ANA 3NEKTPUYECKOW CBSA3N MeXAYy CTOpOHaMu U
cnoamu [rl.

OTBEPCTUSA MOTYT 6bITb KaK CKBO3HbLIMU, TaK N HECKBO3HbLIMU (FNyXUMN).

KoHTakTHble nnowaaku MM noapasgensatoTcs Ha ABa CaMOCTOATE/IbHbIX
BMAa:

* MNJoWagKn  MeTal/IM3UPOBAHHLIX U HEMETaNIU3NPOBaHHbIX
MOHTaXHbIX W NePeX0HbIX OTBEPCTUMN;

* MNOWAaAKN A1 YCTAHOBKW 3/1EMEHTOB Ha MOBEPXHOCTb (M0CKue
KOHTaKTHble MoLwagnkm).

OrlM otnnyakoTCA CamoOil HU3KOW M/IOTHOCTbIO MOHTaXka, MO3TOMY OHWU
MCNONb3YITCA TONMLKO A1 HEC/TOXHBIX YCTPOWUCTB (B 6bITOBOW annapartype u
T.M.).

OrlMM moryT n3rotasaMBaTbCA:

a) 6e3 MeTannms3aunm CKBO3HbIX OTBEPCTUM - TakKue nnatbl Hambonee

MPOCTbI N0 KOHCTPYKLMW N [eLeBbl B U3rOTOBAEHUN (CM. pUCYHOK 1.1);

PucyHok 1.1 - Ol 6e3 meTanimMsaymm CKBO3HbIX OTBEPCTUNA.
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6) C MeTannus3auueit CKBO3HbIX OTBEPCTUIA - TakuWe nnathbl
HafeXHbl B 3KCNayaTauuu, T.K. 06ecrneynmBaeTcs Ny4YlIMil KOHTAKT HaBECHbIX

3N1eMeHTOB C npoBogHUKamu MM (cMoTpu pucyHoK 1.2).

PucyHok 1.2 - OTIM ¢ meTannm3aunenn CKBO3HbIX OTBEPCTUIA.

AN WwupokKo nCnonb3ylTca B KOHCTPYKUuAX 3BM, T.K. OHM
[J0CTAaTOYHO MPOCTbI B U3rOTOB/IEHNN U 06ecneynBaroT OTHOCUTE/NIbHO BbICOKYHO
MAOTHOCTb MOHTaXa.

B HacTosuwee Bpemsa AMM mn3rotaBnMBatoTCs TONbKO C MeTannsauuen
CKBO3HbIX OTBEPCTW, T.K. B 3TUX nNnatax MeTanamsauus He TONbKO
obecneymBaeT HafeXHbIN 3NeKTPUYECKUA KOHTAKT HAaBECHbIX 3/1EMEHTOB U
npoBogHuWKoB T, HO W BbLINOMHAEGT 3/IEKTPUYECKYID CBA3b  MEXAY
NPOBOAHMKAaMM Ha pasHblX cTopoHax [IM. PaHblle 31eKTPUYECKYH CBA3b
MeXJy CTOpOHamu OCYLecTBASAAM O0O0beMHbIMW AeTafiaMU -  LWITbIPAMU,
3aK/enkamu, rnepemMblyKamu.

AT MoryT n3rotasnmBaTbCa:

* Ha AU3NeKTPUYeCKOM OCHOBaHUW (CM. pUcyHoK 1.3);

* Ha MeTa//INYeCKOM OCHOBaHMM C HAHeCeHHbIM Ha Hero
3NEKTPOU30ALUOHHBIM MOKPLITUEM - MPUMEHAKOTCA KOrAa HY>XeH
xopowuin Tennooteog ot MMM, T.e. NpU NUCNONb30BAHUN HABECHbIX

3/1EMEHTOB 60/1bLLION MOLLHOCTH.

6onee
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PucyHok 1.3- ATM Ha AM3aNeKTpuyecKoM OCHOBaHUMN

MTII obecneymBaloT caMyro BbICOKYH MAIOTHOCTb MOHTaXa, HO Npu 3TOM
XapaKTepusytTca  3HAYUTe/IbHON  TPYLOEMKOCTbIO  MPOEKTUPOBaHUA U
M3roTOB/MEHUSA, BbICOKOW CTOMMOCTbIO, MOBbILWEHHBIMW TpeboBaHUAMU K
TOYHOCTM M3rOTOB/IEHUSA 3/1IEMEHTOB [Me4yaTHOro pPUCYHKa, 60nee BbICOKUM
NPOLEHTOM 6paka, HU3KOW PEMOHTOMPUTOAHOCTbLIO.

Cnou B MIMI nmetoT onpefefieHHOe PYHKLNOHAIbHOE Ha3HauyeHue:

* HapyXHble MOHTaXHble C/IOM - KOHCTPYMPYKTCA U UCMOJb3YHTCA
ANA MOHTaXa 3/1IeKTPOHHbIX KOMMNOHEHTOB;

* CWUrHanbHble CNOW - HecyT Ha cebe TOMOJIOTMYECKYID CXEMY
CUTHAaNbHbIX MEXCOeANHEHWUN;

* C/NIOW 3eMNKn, NUTaHUA, 3KpaHHbIe Cnowu;

* TennooTBOAALLME M TeNN0BblpaBHUBAKOLLNE CNOW;

* nap.

cnonb3oBaHne MII no3sonserT:

* YMEHbLINTb rabapnTHble pasmepbl U3nenus;

* MOBbICUTb ObicTpoaelicTBMe IBM 3a CUET YMEHbLUEHUS AWHBI
3MIEKTPUYECKMX CBA3EI M COKpaLLeHUA KOnYecTBa KOHTAKTOB;

e 0Oonee 3(PeKTUBHO BbIMNOMNHATL 3KPAHUPOBaAHME CUTHaNbHbIX

MPOBO/HWNKOB.
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MM genatca Ha ABe rpynnsbl:

e MII 6e3 MeXCNOWHbIX COEUHEHWN;

e MIIM ¢ MeXCNONHbIMU COEAUHEHUAMMN.

M 6e3 Me>XCNONHbIX COeANHEHNIA MEIOT [iBe Pa3HOBUAHOCTH.

a) MTIIM c BbicTynawwmMmn BbiBogamu - cofepxat fo 10... 15 cnoes
N30NALMOHHOIO MaTepuasna C NpOoBOAALLMM PUCYHKOM, KOTOPbIA BbIXOAUT B
CKBO3Hble nepopupoBaHHble okHa [N, BbicTynawowme B OKHAa MOJIOCKK
(honbrn oTrmbaroTCs 1 3aKpennsaTcA Ha BHeLHeW cTopoHe MMM konogkamu (cm.

pucyHok 1.4).

W*'m

B?33wwa8I

JH1L

PucyHok 1.4 - MTIIIT ¢ BbICTynaroWwmnmm BbIBOAaMN.

K npeumyuwectsam [JaHHOINo MeToAa OTHOCATCA GOMbLIOE YMCNO CJIOEB,
BbICOKasA MexaHnyeckad NpoYHOCTb, BO3MOXXHOCTb MapasiiefibHoro BbiNOHEHUS
onepayui.

6) MTIIT ¢ OTKpbITbiIMA KOHTAaKTHbIMW nnowagkamu - T[1IT nmeet
rnyxue otBepcTtus (OKHa), OKaHUYMBAKLIMECA KOHTAKTHbIMW NaoOWagKaMn, K
KOTOPbIM MpUMNanBakTCA HaBeCHble 3/1eMeHTbl (pucyHok 1.5).

TexHONOrnyeckn npoctbl B W3rOTOB/MIEHWW, HO YCTaHOBKA HABECHbIX
3N1eMEHTOB 3aTpyfHeHa M3-3a Pas3/IMYHON TNyOUMHbI MOHTaXHbLIX OTBEPCTUN.
Kaxabih cnoit MTII u3rotaBnuealdT Ha OAHOCTOPOHHEM (DO/LIMPOBAHHOM
ananektpuke. OTBepctMa B cnoax (Kpyrnble — ANA  WTbIPEBbIX U

NpPAMOYTroJibHble — A4 MNMAaHapHbIX BblBO,ﬂ,OB) nosyyaroT luTamnoBKown. Mocne

1
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CﬁOpKI/I, coBMeEWEeEHNA W CKNenBaHnda CJ/10€B obecneynBaeTcs AOCTyn K

KOHTAaKTHbIM TMJ1oWwagkKamM BHYTPEHHWNX CNOEB.

PucyHok 1.5- MII1 ¢ OTKPbITbIMU KOHTAKTHLIMU MIOLWaAKaMU.

K pgoctoumHctBam MIIIT ¢ OTKPbITbIMA KOHTaKTHbIMU MNoWagkamm
cnegyer OTHeCTUM  60/IbLLIOE  YMCNO  C/I0EB, PEMOHTOMPUIrOAHOCTH, a K
HefgoCTaTKaM — HEBbICOKMIA K/lacC TOYHOCTM.

MeXcnonHble coegumHeHus B MIIIT MOryT BbINOAHATHCA OOBLEMHbLIMU
AEeTansgMn UAn C MOMOLLbI0 XMMUKO-TasibBAHUYECKOW MeTannmn3auunm.

M ¢ Me>KCNonnbIMN COELUHEHNAMMN 0OBEMHBIMUN AeTandmMun cogepxat
[0 6 cnoeB, OObEAWHEHHbIX C MOMOLLbID LWTUMTOB WAM 3aKNEenoK uvepes
KOHTaKTHble  naowagkn. Tlpyv  BbIMNOSHEHUM  COEAMHEHUIA  MOKPbITbIe
NEerkoniiaBkKuM CcnaaBoM OObEMHble feTann BCTaBAAKOTCA B OTBEPCTUS U
HarpesarTCH.

PaccMoTpeHHble Bbile Buabl MI1IT ncnonb3yoTca B NPOMbILINEHHOCTH
pegko, T.K. UX NPOU3BOACTBO MIOXO0 MNoAAaeTcA aBToOMaTu3auuu. HafgeXHOCTb
KOHTaKTa HaBeCHbIX 3/1eMeHTOB C I Tak)Xe HeBbICOKaA.

B HacToswee BpemMsa Haubonee WMPOKO npumeHstoTcs MMM ¢
MEXC/NONHbIMA ~ COEAMHEHUAMMWN,  BbIMOMHEHHBIMW C  MOMOLWbLK  XMMUKO-
ranbBaHu4yeckon metannmsaymm. CyuliecTByeT HeCcKonbkKo Bugos MIIM ¢

MeTannm3aumnein MeXKcnonHbIX COeUHEHNIA.
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a) MMM ¢ nocnoiiHbiM HapaliMBaHWeM PUCYHKA - MEXC/OWHbIe
COEIMHEHNSA OCYLLECTBAAIOTCA C MOMOLLbIO MeTann3npoBaHHbIX MNepexopos,

COeAMHAIOLWMX ABa NN Gonee cnoes (PUCyHoK 1.6).

1

PucyHokK 1.6- MIII ¢ nocnoiHbIM HapawMBaHMeM PUCYHKa.

K npeumywiectsam 3TOoro metoga wu3srotosseHna MIIIT oTHocaTtca
HafLeXHOCTb MEXCNONHbIX COeAUHEHWNIA, BO/bLLOE YMCNO0 C/I0EB, K HeAoCTaTKaMm
—  [NNTENbHbIA TEXHOMOTMYECKUA UMUK/, HEBO3MOXHOCTb WCMOMb30BaHUA
3/1EMEHTOB CO LUTbIPEBbLIMY BbIBOAAMU, BbICOKass CTOMMOCTb U3rOTOB/IEHUS.

0) MMM ¢ nonapHbIM COeAWHEHWEM CNOEB - WMEKT YeTbipe Ccfiofd C
NPOBOAALMM PUCYHKOM W cocToAT u3 AByx AlM, KoTopble CoOeAnHEHbI
AN3NEKTPUYECKON CKNemBaloLwed npoknagkoin (pucyHok 1.7). MexcnonHble
COefMHEHNSA BbINOMHEHbI METa//IM3MPOBAHHbLIMU OTBEPCTUAMMU, COEAUHAOLLUMM

nonapHo cnowu M.

PucyHok 1.7 - MII c nonapHbIM cCoeAWHEHNEM C/IOEB.

13
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B) MMM co CKBO3HLIMW MeTaNnAM3MpoBaHHbIMU OTBEPCTUAMN -

UMEKT XXECTKUX OrpaHI/I‘-IeHI/II7I no 4mncay CJroes, Hanbonee TEXHOMNOTNYHbI W©

LUMPOKO NpUMeHATCA (pUCYHOK 1.8).

PucyHok 1.8 - MIIIT co0 CKBO3HbIMW  METANINU3UPOBAHHbLIMU
OTBEPCTUAMMU.
r MTIT co CKBO3HbIMWM MeTaniu3MpoBaHHbIMKU OTBEPCTUAMU

MEXKXC/MIONHbIMW  MeTalM3nPOBaHHbIMK  Nepexof4amMmn B HaCcTOsILLee BpeMSA
ABNAKOTCA Hanbonee NepcrneKTUBHbIM BugoM MIMT.

CyuwecTBytoT 1 apyrue sugpl MI: penbedHble naatbl, MHOrOYpPOBHEBbIE
nnarhbl.

PenbethHble nnaThl (PI) nonyynmnu cBOE Ha3BaHWE W3-3a PenbedHOW
(hopMbl MPOBOAHNKOB, UMEKOLLNX B CEYEHUN (hOpPMY Tpaneuun 1 HopMmupyembix
B 06bemMe M30/I9LMOHHOI0 OCHOBaHWS MAaTtbl. Takas KOHCTPYKLWA MevyaTHoro
NMPOBOAHMKA B 3HAYUTE/IbHO CTEMeHU MOBbILWAET CTOMKOCTbL K nepenaikam (4o
50 nepenaek) 3a CYET BbICOKOMW MPOYHOCTU CLENSIEHNS MeAN C OCHOBaHUEM.

B penbe@HbIX nnatax MeTaIN3NpOBaHHble MOHTaXHble OTBEPCTUSA
NMEKT POPMY CABOEHHON BOPOHKMN 6e3 LUINHAPUYECKOW YacTu, YTO MNO3BONAET
0TKa3aTbCA OT KOHTAKTHbIX Naowanok. Takas opma oTBEPCTUA obecneymBaeT
MPOYHOE Ccuen/ieHWe cnod MeTanamsaumm C  [U31IEKTPUKOM, MNOBbILWAET

HageXXHocTb Pl B akcnayatauum (pucyHok 1.9).

14
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PucyHok 1.9- PenbeHas nnata.

OTCcyTCTBME KOHTAKTHbIX MAOWAAOK M Manas LWupuHa MpoBOLHUKOB
MO3BOMAKOT M3roTaBnMBaTb penbedHble [ABYCTOPOHHWME MaTbl MOBbILWEHHOW
MNNOTHOCTU MOHTaXKa, 3KBMBaNEHTHbIe 5... 14-cnoiiHbiM MMM, OpToroHanbHoe
pacnosioXeHne NpPoBOAHUKOB (B NPOAO/LHOM HanpaBleHUW Ha Of4HON CTOPOHE
W B NepneHAuMKyNspHOM Ha [pYron) no3BonseT (OpMMpoBaTb MNEPEXOofHble
oTBepcTMa B N06OOM TOYKe nepecevyeHus Tpacc ¢ warom 0,3 MM, 4To
YKOpauMBaeT 3/IEKTPUYECKNE CBA3W, CHMXKAET YPOBEHb MOMeX. Posib 3KpaHOB B
penbeHbIX Maatax BbIMOMHAKT LWWHbI «3eMAM» WU  «MNUTaAHUA», KOTOPble
YyepeAytoTCA C NPOBOAHMKAMMW IOTMYECKMX CBSA3EN.

MHoroypoBHeBble nevyaTHble nnaTbl (MYTIM) - npeacTaBnsaT cobou
YECTKOe AM3NEKTPMUYECKOE WM MeTasi/IM4ecKoe OCHOBaHWe, Ha OAHOW WMAM Ha
[BYX CTOPOHaX KOTOPOro pasmelieH 06bEMHbIA [4BYXYPOBHEBbIA NMPOBOASALLMNIA
pucyHok. Wsrotasnueatotcas no PUTM-npoueccy (npouecc pasfpennTenbHo-

n36MpaTeNbHOro TPaBneHNUs METanoB).

1.3 MapamMeTpbl KOHCTPYKLUWUIA M TpeboBaHUS, NpeabaBisieMble K

nevyaTtHbIM Nnaatam

OcHOBHoli 3afaueli KoHcTpyupoBaHus [N sBNsSETCS pa3MelleHne Ha

nnarte nevyaTHbIX MPoOBOAHWNKOB.
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[Io TouHOCTM BBINOJHCHUS

NCHYaTHBIX

SJICMCHTOB

KOHCTPYKIUU

(MPOBOJHUKOB, KOHTAKTHBIX TUIOMAA0K U mp.) Bee [1I1 mnensaT Ha maTh kiaccos,

OT/IMYAIOMIMXCAd HAMMCHBIIMM HOMMHAJIBHBIM PasMCpoOM B Y3KOM MCCTC

(rabmuma 1.1). VY3koe mecro — yuacrok [III, rae smeMeHTH TI€UaTHOTO

MMPOBOAAIICTO PUCYHKA M PACCTOAHHA MCKAY HUMH JOJIKHBI OBITH BBITIOJTHEHBI

TOJIBKO ¢ MUHUMAJIbHO A0IYCTUMBIMHW 3HAUYCHUAMH.

Tabmuua 1.1 — HawuMeHblllie HOMHUHAIBHBIE 3HAUYEHUS OCHOBHBIX

rnapamMeTpoB Il Ki1accoB TOUHOCTH [ 111

OJIeMeHTHI IEYaTHOTO MOHTAaXa

Kmacc rounoctu 111

2

3

4

HauMCHbIIAA HOMHMHAJIbHAA HNIHPHUHA
IMPOBOJHHWKA, MM

0,75

0,45

0,25

0,15

>

0,10

>

HANMEHbBIIEE HOMHHAJIBHOE
PacCTOSIHUE MEXIAY MPOBOJHUKAMMU,
MM

0,75

>

0,45

>

0,25

>

0,15

>

0,10

>

MHUHHMAJIbHO JOIIyCTHMAaA HIHPHUHA
KOHTAKTHOU IJIOmMAaaAKu, MM

0,30

>

0,20

>

0,10

>

0,05

>

0,025

OTHOIIICHHUE HOMHHAJIBHOTO 3HAUCHHA
nAaMeTpa HanuMEHBIIIETO
METAJNIM3UPOBAHHOTO  OTBEPCTUS K
tommuue [111

0,40

0,40

0,33

0,25

0,20

npeaeibHOEe  OTKJIOHEHWE  IIMPUHBI
JJICMEHTA T[IEYaTHOTO PHCYHKA, MM
(6€3 TOKPHITHSA)

+0,15

+0,10

+0,05

+0,03

20,03

npenenbHOe  OTKIOHEHWE IIMPUHBI
3JIEMEHTA MEYATHOTO PUCYHKA, MM (C
MOKPBITHEM )

+0,25
-0,20

+0,15
-0,10

+0,10

+0,05

+0,03

MO3UIMOHHBIN JIOMYCK PacMoI0KEHUs
NEYATHOTO MPOBOJAHMUKA OTHOCHUTEIBHO
COCEHEr0 3JIEMEHTa TPOBOASIILIETO
pucynka, mm (OIIIT, JTII1, mapyxabIid
cioit MIIIT)

0,20

>

0,10

>

0,05

>

0,03

>

0,02

>

MO3ULIAOHHBIN AOMYCK PACMOIOKECHUS
M€YATHOTO MPOBOJHUKA OTHOCUTENIBHO
COCEHETO 3JIEMEHTA MPOBOIAILETO

pUCYHKA, MM (BHYTpPEHHHE CJIOH
MIIIT)

0,30

0,15

0,10

0,08

0,05
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I-it u 2-i wnaccet I mpuMeHSIOT B ciaydae Majiod HACBIIIEHHOCTH
noBepxHOCTH 111 TUCKpEeTHRIMU 3JIEMEHTAMU U MUKPOCXEMAaMH MAJION CTEMCHU
uHTerpauuu; 3-i kiacc [T — mis MUKPOCXEM CO IITHIPEBBIMU U TIAHAPHBIMHU
BBIBOJAAMU TMPH CPEAHEH W BBICOKOM HACBIIMICHHOCTH moBepxHocTH [II1
anementamu; 4-i knacc [T — npu BeicOKO# HachlEHHOCTH TOBepXHOCTH 111
MHUKPOCXEMaMu ¢ BbIBOJaMu U 0e3 Hux; 5-# kiacc [1I1 — npu oueHb BhICOKOI
HachleHHocTH noBepxHocTH [T snemenTamu ¢ BeiBOogamMu u 0e3 Hux. [lis
MOBEPXHOCTHOTO MOHTAaXa 3JIEMEHTOB HMCIOJIb3YIOT B OCHOBHOM 4-H W 5-i
kyacest [111.

[[luprHy mne€YaTHBIX MPOBOJHUKOB PACCUMTHIBAIOT W BBIOMPAIOT B
3aBUCHUMOCTH OT JOMYCTUMOW TOKOBOM HArpy3KH, CBOMCTB TOKOIPOBOIALIETO
Marepuajga, TEMIIEPATypPbl OKPYXKAKOIIEH Cpeapl Mpu 3Kcmyatauud. Kpas
MPOBOJHUKOB JOJKHBI OBITh POBHBIMHU, MPOBOJHUKM — 0€3 B3AyTHH,
OTCJIO€HUM, Pa3pPbIBOB, MPOTPABOB, MOP, KPYMHO3EPHUCTOCTH U TPEIIUH, TaK KaK
3TH Ne(EKTH BIUSAIOT HA CONMPOTHUBIICHWE NPOBOJHWUKOB, IUIOTHOCTHh TOKA,
BOJIHOBO€ COMPOTHUBJICHUE U CKOPOCTh PACIPOCTPAHEHUS CUTHAJIOB.

Paccrosiare Mexay »siaeMEHTaMW TPOBOJAIIETO PHUCYHKA (HAmpuMep,
MEXy TPOBOJHUKAMH), PACIOIOKECHHBIMH Ha HAPYKHBIX WM B COCETHHUX
ciosix [III, 3aBUCHMT OT JOMYCTUMOrO Pabouero HaMpPsKEHUs, CBOMCTB
JUAJIEKTPUKA, YCIIOBUM HKCIUTyaTalMd M CBSA3aHO C MOMEXOYCTOMYMBOCTBIO,
HMCKQKCHUEM CUTHAJIIOB U KOPOTKAMM 3aMBIKQHUSAMM.

KoopaunatHas cetka ueprexa IIII HeoOxomuma i KOOPAWHAIIAH
3JIEMEHTOB MMEYATHOTO PHUCYHKA. B y3/1ax mepeceueHmil CeTKM PacmoJiararoTes

MOHT)KHBIE U TIEpEXOAHbIC OTBepCTHs (pucyHOK 1.10).
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PucyHok 1.10- KoopaunHaTHas ceTka vyepTexxa nevyatHon nnatbl.

LLlar koopguHaTHOM ceTku I fonXeH CTPOro COOTBETCTBOBATH LUary
BbiIBOAOB MC u 3P3. OCHOBHbLIM LWIarom KOOPAMHATHOW CceTKn B Poccum
npuHAT pasmep 05 MM B o060uMx HanpaeneHusix. Ecnm aTOoT Wwar He
YA0BNETBOPAET TPebOBaHMAM KOHKPETHON KOHCTPYKLUWUM, MOXHO MPUMEHATb
war, pasHbln 0,05 mm. [Mpu MCNOMb30BaHUM 3apy6EXHbLIX MUKPOCXEM MU
3/1eMEHTOB C Warom BbiBoAOB 0,625 Mm (gtoiimoBasi cuctema) fAonyckaertcs
NPUMeEHeHNe Wwara KoopauHaTHoN ceTkn 0,625 Mm.

Pasmepsbl I, ecnn oHKM cneumanbHO He OroBOpeHbl B T3, onpeaenstoTcs
C Y4YeTOM KO/MYyecTBa YCTaHaB/MBAEMbIX 3/IeMEHTOB, WX YCTaHOBOYHbIX
naowagen, wara yctTaHoBKMW, 30H YCTaHOBKM pasbema v np. JIMHeiHble pasmepbl
MM pekomeHpyetcs Bbloupatb No FOCTy. COOTHOLWEHWE NINHENHBbIX pasmMepoB

cTopoH MM gomkHO coctaBnaTe He 6onee 3:1. TonwwmHa MM He npeBbiwaeT 3

KoHTakTHble nnowaaku MM ¢ MeTanIM3npoBaHHbIMWU  OTBEPCTUAMMU
[O/MKHbI BbIAEPXNBATb He MeHee uyeTblpex (MMM — Tpex) UWKNOB Mepenaek;
6e3 MeTa//IM3NPOBaHHbIX OTBEPCTUIA — He MeHee Tpex (MMM — aByX)

nepenaek.
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KpuBmzna Il (mumuaapudeckoe win  cheprueckoe HMCKPUBJIICHUE
OCHOBAaHHS) MOXKET TOABUTHCA B  PE3YJbTaTe BO3JMCHCTBHS  BBICOKOW
TeMIIepaTyphbl U BiaaXHOCTH. JlomycTtumoe 3HaueHue naruda 1111 na gmuxe 100
MM cocrtasirsier mrst OIINT m AT 1,5 mm; gooss MIIIT — 2,0 mm.

Kopobnenue T1I1 (cnmpanbHOE HCKPUBIICHHE TTPOTHBOIIOIOKHBIX KPOMOK
ocaoBanms [II1, ckpyuwBaHWe) MOXKET TPUBECTH K Pa3pbhiBy MPOBOJIHHUKOB,
OCJIOXKHAET mpouecc u3rotoiaeHua [II1 U ycTaHOBKH 37IEeMEHTOB TMpU COOpPKE
MOIYJIA.

OcCHOBHBIMM ~ TEXHWYECKMMH  TpeOoBammsmm k [III kak K
KOMMYTAITMOHHOMY YCTPOHCTBY SIBIIIOTCS MaKCHUMAaJTbHAS 3JIEKTPOTPOBOTHOCTD
MIEYATHBIX TIPOBOJHUKOB U MUHAMAJILHBIC TOKH YTEUKHA MEK/IY MPOBOTHAKAMHU.

DJIIEKTPONPOBOTHOCTH TIEYATHOTO MPOBOTHAKA 3aBUCHT:;

® OT XapPaKTEPUCTHK MTPOBOTHUKOBOTO Marepuasa
(3JIEKTPOTIPOBOTHOCTH, TEMJIONPOBOJAHOCTH, KOPPO3HOHHOM
CTOMKOCTH, CITOCOOHOCTH K TalKe, K HAHECECHHUIO TTOKPBITHIA);

e OT cmocoba TMOMYyYEHHUS TMOKPBHITHA (XUMHYECKOE, BaKyyMHOE,
raJIbBAHUIECKOE OCAKICHHUE):

O XHMHYECKH OCAKJCHHBIC MOKPHITHS HUMEIOT 0O0JIee BBHICOKOE
YAENbHOE COMPOTHUBIICHUE, KOTOPOE YBEIWUYMBACTCH TIPU
MOBBIINICHAW BJIQXHOCTA W TIPU CHWKEHUH aTMOCc(epHOTO
JABJICHUS,

O XapaKTePUCTHKH TIOKPBITHH, TOJYYSHHBIX BaKyyMHOMH
METajUTA3aAIUEH, JIydIle, 4eM Yy XUMWYECKHA OCAXKIACHHBIX
MOKPBITHIA, HO 3aBUCST OT TOJIITAHBI IOKPHITHS,

O TAbBAaHWUYECKHUE  TOKPHITHSA  OONamaloT  HAWIy4ITUMH
XapaKTEPUCTHKAMHU,

® OT IUIOMIA/IX MTOTIEPEUYHOTO CEUCHUS TIEYATHOTO MPOBOTHAKA,

® OT peKUMa TOKOBOM HATrPy3KHU,
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® OT BHEIIHUX BO3JECUCTBUNA.
Tokn yTeukM 3aBUCAT OT Marepuaia JUAJIEKTPUKA U PACHOJIOKEHUA
MEYATHBIX MPOBOIHUKOB.
N30oNS1MOHHbIE XAPAKTEPUCTUKHN JTUAJIEKTPUKA 3aBUCAT OT YAaCTOTHOIO
nvana3zoHa padoTel. J[ia HuskouactoTHOM DBM Hanbombliiiee 3HAYCHUE UMEIOT:
COMPOTUBJICHUE H30JISIUU, CTAOWJIBHOCTh MOBEPXHOCTHOTO COMPOTHUBIICHUA
W30JIAIMN TP BO3JACHCTBUM BBICOKHMX TEMIIEPATYP U SJECKTPUUECKOTO TMOJIA,
HanpsbkeHue npoOos. Jlma  BbicokouacToTHOM OBM  —  nmsnekTpuueckas
MIPOHUIIAEMOCTh U TUSJIEKTPUUECKUE MOTEPH.
IMI wm TTIK gomkael oOecneuuBaTh PaObOTOCHOCOOHOCTH  TIPH
BO3/ICHCTBUH HA HAX KJIMMATHIECKUX (DaKTOPOB.
Texnonornueckue tpedoanus k [III onmpeaenstor ycimoBus coopku. K
TEXHOJIOTUYECKUM TPEOOBAHUAM OTHOCSTCS:
® TAsgeMOCTh — CBOWCTBO TAasE€MbIX MATEPUAJIOB BCTyMHaTh B (PHU3MKO-
XUMHUUYECKOE B3aMMOJCUCTBHE ¢ PACIUIaBJCHHBIM TMPUIOEM C
00pa30BaHWEM KAUYE€CTBEHHOTO COCIUHEHUS KOHTAKTHOM TJIOMIAAKHU C
BBIBOJIAMHU HABECHOTO HJIEMEHTA;
® MPUrOJHOCTh K maidke — crmocoOHocTh Il coxpaHATh maseMocTh B
TEUEHUE UTUTETHHOTO BpemMeHH (6...12 mecsies);

® [MPOYHOCTh  CIEMJIEHUA MPOBOAHMUKOB €  JAUDJICKTPUKOM  Ha
MOBEPXHOCTH W B OTBEPCTHSAX (3aBUCHUT OT XapPaKTEPUCTHK MpPoIecca
METAJIM3alMU, TUIA AUSJIEKTPUKA, KJies, TOArOTOBKH MOBEPXHOCTH,
MPUMEHSAEMBIX XUMUIECKHX PACTBOPOB);

® YCTOWYMBOCTbH K IMEPENANKam,

¢ PCMOHTONPHUTIOAHOCTS,

e U p.
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1.4 MaTepuaJjibl ne4aTHbIX IJIAT

K 6azosvim mamepuanam ocnoganuii N€YaTHBIX IJIAT OTHOCATCS:

e (QomprupoBaHHble (¢ OmHOW WIM C JOBYX CTOPOH) W
He(DONBTHPOBAHHBIE ~ NUAJICKTPUKH  (TETHMHAKC,  TEKCTOJIHT,
CTEKJIOTEKCTOJIAT, MONMAAMUA, (PTOPOTUIACT WU Jp.), KEPAMHUUCCKHE
MaTepHUaJIbl u METALTNYECKHE (c MOBEPXHOCTHBIM
JTUDJICKTPAYECKUM CJIOEM) TIIACTHHBI, W3 KOTOPHIX M3TOTABIMBAIOT
OCHOBAHUS MEYATHBIX I1J1AT;

® U30JISIUOHHBIN MPOKJIAIOYHBIN Marepuail (CKIIeMBarOIMe
MPOKJIAIKKH — TIPETIPETH), UCHOJb3YEMBbIA JUTsl CKIICMBAHUS CIIOCB
MITIIL.

Hns 3amutel moBepxHOCcTH [II1 OT BHEIHHWX BO3AEHCTBUNA MPUMEHSIOT
MOJIUMEPHBIE 3AIMUTHBIC JJAKU U 3aLUTHBIC MJICHKH.

[Ipu BbIOOpe wMarepuana ocHoBanus [III HeoOxogumo 0OpaTUTH
BHUMAHUE Ha CJACAYIOUIEE. MNPEANOJaracMbleé MEXaHUYECKHUE BO3ACUCTBUA
(BuOpanu, ymapel, JUHEHHOE YCKOpeHHWe W T. 1.); kiacc TouHoctu [1I1
(paccTosiHUE MEXIY TMPOBOJIHUKAMH); pealTu3yeMble dJIeKTpuUecKkre (yHKINH,
OBICTPOACUCTBHE; YCIOBUS SKCILTyaTallMU, CTOUMOCTb.

Marepnan OCHOBaHMA [OJDKEH XOPOWIO CHEIUIATBCS C  METAIOM
MPOBOJHUKOB, 001aaTh BEICOKOW MEXAaHUYECKON MPOUYHOCTHIO, COXPAHATH CBOU
CBOWCTBA TIPM BO3JICHCTBHHM KIMMATHUECKUX (DaKTOPOB, HMETh OJIM3KHIA
KOY(pPHUITMEHT TEIUIOBOTO  PACHIUPEHHMS TIO CPaBHEHWUIO C  METAIOM
MPOBOIHUKOB,

BriOop maTepuana onpenensercs:

¢ JJICKTPOHU3OJAITMOHHBIMHA CBOﬁCTBaMH;

® MEXAHUYECKOM MPOUYHOCTHIO,
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e CTa0WJIbHOCTHIO MAPAMETPOB MPU BO3JACHCTBUM arpeCCUBHBIX CPENl U
U3MEHAIOLIUXCA YCIIOBUM,

e 00pabaThIBA€MOCTHIO;

e ce0eCTOMMOCTHIO.

@®OonbrupOBaHHBIC  TUAICKTPUKHA  BBIMTYCKAIOTCS € TPOBOIATITAM
NOKPBITHEM W3  MEAHOW  (peke  HHUKEIeBOW  WJIM  aJIFOMHHHMEBOW )
ANEKTPOJIMTHYECCKON (onbru Toamuuol ot 5 mo 105 mxm. Jlma ymydieHus
MPOYHOCTH CHEIICHUsT (ojbra ¢ OJHOW CTOPOHBI TOKPHITA CIIOEM XPOMa
tommuHO# 1...3 MxM. Doibra xapakTepu3yeTcsi YUCTOTOH cocTaBa (TpuMeceit
He Oomee 0,05%), mmactuuHOCTBIO. DONBrUPOBAHUE  OCYINECTBIISIOT
npeccoanneM mpu temmeparype 160...180°C u masennn 5...15 MITa.

Hedoasruposannbie AMAIEKTPUKH BHITYCKAIOT ABYX THITOB:

e C aare3suoHHbIM (kieeBbiM) cioeMm TomuHOW 50...100 mkM,
(HampuMep, SMOKCHKAyIyKOBOH KOMITO3WIIAN), KOTOPBIA HAHOCST
JUISl TIOBBIIICHUS! MTPOYHOCTH CILEIJICHUSI OCaXAaeMOi B MpoLecce

n3roropjcHus 11 xumuueckoit Mmeau;

® C BBEACHHBIM B 00BEM  JUAJICKTPUKA  KaTaJM3aTOPOM,
CIOCOOCTBYIOIIUM OCAKJICHUIO XUMUYECKON MEH.

B kauectBe mmanekTpuueckoro ocHoBaHus kecTkux [II1 memomb3yrorcsa
CJIONCTHIC TUIACTHKH, COCTOSIIHME W3 HAMOJHUTENS (DJICKTPOU3OISAIIHOHHOM
OyMmaru, TKaH®, CTEKJIOTKAaHW | T.II.) M CBA3YIOMIETO BelecTBa ((heHOIbHON WITH
dhenomosnmokcuaHOW cMobl). K CIOMCTRIM TUTacTHKaM OTHOCSITCS TETHHAKC,
TEKCTOJIUT U CTEKJIOTEKCTOIMT.

['eTHHAKC UW3rOTOBIACTCS HA OCHOBE OyMardh, TMPUMEHSAETCS TPHU
HOPMAJIbHBIX KJIMMATHYECKUX YCJOBUSX OJKCIUTyaTaluu Jyisi  ObITOBOM
anmaparypsl. O0nagaeT HU3KOW CTOMMOCTBIO, XOpOIled 00padaThiBAEMOCThIO,
BBICOKMM BOJIOTIOTJIOIICHUEM.

TeKCTOUT U3roTOBIAIOT HA OCHOBE XHOanTO6YMa)KHOﬁ TKaHH.
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CTeKJIOTEKCTONUTBl ~ M3rOTOBIIAIOT HAa OCHOBE  cTekinoTkanu. [lo
CPaBHECHMIO C F€TUHAKCAMHU, CTCKJIOTEKCTOIUTHl UMEIOT JIyUIlINEe MEXAHUUYECKUE
U DJICKTPUUECKUE XAPAKTEPUCTUKH, OO0JEe BBICOKYIO HarpeBOCTOMKOCTD,
MeHbIIIee BiaronorsomeHue. OAHAKO Yy HUX €CTh PsiA HEAOCTAaTKOB: XyAIlIas
MexaHndeckasd o0pabaTbiBaeMOCTh; 00Jiee BBICOKAs CTOMMOCTbD; CYIIECTBEHHOE
paznuune (mpumepHo B 30 pa3) ko3¢ puimeHTa TeIIOBOTO PACIIUPESHASI MEN 1
CTEKJIOTEKCTOJIUTA B HAMTPABJICHUM TOJIIMHLI MaTE€pUaia, YTO MOXKET MPUBECTH
K pa3pblBy META/UIM3AllMM B OTBEPCTUAX MPHU TMNaWKe WIA B MPOLEcce
SKCIUTyaTalluH.

Hnsa msrorosnenus I, skcrmyaTupyeMbIX B YCJIOBUAX IOBBIIMICHHOW
OMAaCHOCTH  BO3rOpPaHMS,  MPUMEHSIOT  OTHECTOMKHME  TE€THHAKCHI |
CTEKJIOTEKCTOJIUTHI. [IOBBIlICHUE OTHECTOMKOCTH JUAIEKTPUKOB JOCTUTAETCA
MyTEM BBEJICHUA B X COCTAB AaHTUIIHPECHOB,

Beenenue B nak, mponuThiBaromuii crekmoTkanb, 0,1...0,2% mnamnagus
WM 3aKUCU MU TMOBBINIACT KAYE€CTBO METAJUIM3ALMKU, HO HE3HAYUTENBHO
CHUKAET COMPOTUBJICHUE U30JIALINH.

Hns  w3rotosnenus I, oOecneumBaroMX HAACKHYIO TEpeaady
HAHOCEKYHJHBIX  HMMMYJIbCOB, HEOOXOAUMO TMPUMEHATH MaTEpUabl  C
YAYUYIICHHBIMA JTUAJICKTPUUCCKUMHU CBOHCTBAMH (YMEHBITICHHBIM 3HAYCHUEM
JUAJICKTPUYECKONW TPOHUITAEMOCTH W TAHT'E€HCA yTJIa TUAJICKTPUUYCCKUX TTOTEPH ).
[TosToMy K TIEPCHEKTUBHBIM OTHOCUTCS MPUMECHECHUE OCHOBAHUN U3
OpraHUYECKUX MaTepUaJIOB c OTHOCHUTENILHOM JUBJIEKTPUUYECKON
npoHunaeMocthio Huxke 3,5. B kauectBe ocHoBbl misa [II1 CBY-nuanazona
UCIIOIb3YIOT HETOJISIPHBIC MOJIUMEPHI (¢Topormutacr, MOJIN3TUIICH,
MOJIATIPOTIVIICH),  TIOJISIpHBIE  (TIOJIUCTHAPOJT, MONMH(PEHWICHOKCHA) ©  HX
conojiuMmepbl.  HampaBieHHOE€  W3MEHEHHWE  CBOHCTB  TE€PMOIJIACTUYHBIX
MaTepuasoB  JOCTUTaeTCs  HamoJHEHWEM (alyHA, [BYOKHCh THUTaHA),

apMHUpOBaHUEM (CTEKJIOTKAHb) U TUTAKUPOBaHWEM (MemHas (osbra).
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Hna wmsrorosnenus [TIII w ITIK, BeIOepxkuBarOIIMX MHOTOKPATHBIE
WU3THOBI, IPUMEHSIOT JTUAJICKTPUKA HA OCHOBE MOMMA(HUPHON TUICHKH (JIaBCaH
WM oTudTHIIeHTepedTanar), Propormiact, MOJTUUMHAT U T.11.

N3omsainoHHbIi IPOKITaI0YHBIH MaTepra (TIPEemperd) H3roTaBINuBaIOT U3
CTEKJIOTKAHW, TMPONUTAHHOW  HEIONOJUMEPU30BAHHON  TEPMOPEAKTUBHOM
AMOKCUAHOM CMOJIOHN (MM IPYTUMHU CMOJIaMH ), U3 TTOJIMMMHIA C HAHECCHHBIM C
JBYX CTOPOH aJAr€3UOHHBIM MOKPBITUEM U APYTUX MATEPUATIOB.

B kauectBe marepuania ocHoBanus [ 111 MoxeT HCOb30BaThCA KEPAMUKA.

HocrounctBom kepamuueckux [II1 gBmgercs nydmmid TEIIOOTBOA OT
AKTUBHBIX 3JICMEHTOB, BBICOKAs MEXAHMUECKasd MPOYHOCTh, CTAOUJILHOCTH
SJIEKTPUYECKUX W TEOMETPUYECKUX NAPAMETPOB, CHUXEHHE YPOBHA MOMEX,
HHU3KO€ BOJIOMOIJIOIICHUE U Ta30BbICTICHUE.

Henocrarok kepamMuyecKuX Mjiat — XpyNnKOCTh, OOJIbIIAA Macca U Majibie
rabaputel (g0 150x150 mMMm), AIMTENbHBIA LMK W3TOTOBJICHHUA W OOJbIIAs
ycaJika MaTepuana, BbICOKast CTOUMMOCTb.

[111 Ha MeTanIuYecKOM OCHOBAHWH HUCTOJIB3YIOT B HU3ACHHUAX C OOJBIION
TOKOBOW HArpy3KOW, MpPW MOBBILICHHBIX TEMIIEpaTypax. B kauecTBe Marepuana
OCHOBAHUA WCIOJB3YIOT AJIOMWUHWI, THUTAH, CTajlb, MEIb, CIUIAB JKEJie3a C
HUKeEJIeM. J[71 MOMy4YeHns U30JUPYIOUIErO CI0S HA METAJUIMYECKOM OCHOBAHUU
WCMOJIB3YIOTCA ~ CHELUAJBbHBIE SMaJld, KEPaMHKA, JIOKCUIHBIE CMOJIBI,
MOJIMMEPHBIE TUICHKH U T.1., A30JIUPYIOLIAN CJI0H HA ATFOMUHUEBOM OCHOBAaHHUH
MOTYT TOJIY4aTh aHOAHBIM OKCHIMPOBAHUEM.

Ha cranpHbIX OCHOBAHMSAX W30JIMPOBAHUE TOKOMPOBOIAIIMX YYAaCTKOB
OCYIIECTBIISIIOT C MOMOIIBIO CIENUAIIBHBIX SMAaJed, W3rOTABJIMBAEMBIX B BHJIC
TOHKHX IUICHOK. B cocTaB sMalieil BXOAAT OKCH/IbI MArHUs, KaJIbLIUsA, KDEMHMUS,
Oopa, Oepwus, aJIOMHHHWS WX HMX CMECH, CBsi3ka (TIOJMBHHWIXJIOPHI,
MOJIMBUHWIANICTAT WA METHJIMETakpuiar) wu Iutactudukarop. [lmenka
COCOUHAECTCA C OCHOBAaHMEM MYTEM MNPOKATKM MEXKJIy BajdblaMu C

MOCJICAYOIMHUM BKHMI'dHHUCM. Takum 06pa30M, MOIKHO CO34aBaThb MHOT'OCJIOMHBIC
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CTPYKTYpPbl ~ C  Pa3JIMUHBIMM  MEXAHWUUYECKUMH W BJIEKTPUUECKUMH
xapakTtepucTukamMu. HeaocTaTok METAIMYECKUX SMAJIMPOBAHHBIX IJIaT —
BBICOKAS  JMDJICKTpUUECKasd TMOCTOSHHAs ASMaJld, 4YTO HCKJIFOYAeT MX
UCIOJIb30BAHUE B BRICOKOYACTOTHOM anmaparype.

Merammuueckyro ocHoBy I[III 4WacTo wWcnonbs3yrOT B KauyeCTBE IIIUH
MATAHUS U 3€MJIM, B KQUE€CTBE KPaHa.

B xauectBe Mamepuana snemenmog neuamuno2o pucynka (MpOBOTHUKOB,
KOHTAKTHBIX  IUIOMAJOK, KOHIEBHIX KOHTAKTOB W TIP.) TNPUMCHSIOT
METAIJIMYECKUE TOKPBITHSA. JIJIs1 CO3/JaHKa OCHOBHOTO TOKOBEIYIIETO CI0S Yallle
BCETO HCTOJB3yeTcsa Meab. B kepamuaeckux 111 ncmons3yercs rpadmur.

Hcnons3yembie AJiS CO3JaHUA METAJUIMUECKUX TOKPBITUA MaTepuaibl
npeacTaBiieHsl B Tadaune 1.2.

Tabnuna 1.2 — Mertananyeckue MOKPhITUSA, UCIOJIb3YEMbIE MIPU CO3/ITaHUH

SJICMCHTOB IICYATHOI'O pUCYHKA

[TokpeiTHE Tonmmua, MKM HazHnauenue

Menanoe 25...30 Co3nmanue OCHOBHOTO
TOKOBEAYIIErO CIIOS, COCAMHEHHUC
MIPOBOASIINX CIIOCB

Cnnas Poze 1,5..3 3ammra oT KOppO3UH,
00€eCMeUeHNE NaseMOCTH

CniaB 0J10BO-CBHHEI] 9..15 3ammra oT KOpPPO3UH,
00€CMeUeHNE NaseMOCTH

30/10TO€ ©  30JI0ThIE 0,5...3 VYayuieHue 3J1eKTPOTPOBOHOCTH,

CTUTaBBI ( 30J10TO- BHEIITHETO BH/JIA, CHUKCHUE

HUKEITb, 30JI0TO-KOOAIbT MEPEXOTHOTO COTIPOTHUBJICHHS,

U J1p.) 3aIlATa OT KOPPO3HH

CepebpsaHoe 6...12 Y ayuieHne 3aeKTPOnpOBOJHOCTH

Cepebpo-cypbpma 6...12 VYayudieHue 31eKTPONPOBOIHOCTH,

MOBBIIICHUE W3HOCOYCTOHYHBOCTH
KOHTAKTOB  TIEPEKIIIOUATENEd H
KOHIIEBBIX KOHTAKTOB

[TannagueBoe 1...5 CHumxeHue MEePEXOAHOTO
COMPOTHUBJIICHUA, MOBBILICHUE
W3HOCOYCTOMUYUBOCTH  KOHTAKTOB
MEPEKITIOYATEIICH W KOHIEBBIX
KOHTAKTOB
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XYWMHUYECKUM HUKEIb — 0,2...04 OUHUIITHOE MMOKPBITHE
WMMEPCUOHHOE 30JI0TO KOHTAKTHBIX IJIOLIAJ0K U JIaMeNleh
XYWMHUYECKUM HUKEIb —
XUMHYECCKUH Najiaaun
HNmmepcrnoHHOE 3010TO
XUMHUYECKOE OJIOBO

Huxkenesoe 3...6 3ammTa OT KOPPO3WH, MOBBIIIICHHUE
W3HOCOYCTOMYUBOCTH  KOHTAKTOB
MEPEKTIOYATETICH W KOHIEBBIX

KOHTAKTOB

Ponmit 0,1...3 [ToBeIlIEHHE W3HOCOYCTOWUHUBOCTH
u TBEPAOCTH KOHTAaKTOB
MEPEKITIOYATEIICH W KOHIEBBIX
KOHTAKTOB

K mexnonocuueckum (pacxoonvim) mamepuanam nns wisrorosienus [1I1
OTHOCATCSA (POTOPE3UCTHI, CHCIUANIbHBIC TpadapeTHbie KPacKH, 3allluTHBIC
MAaCKH, 3JICKTPOJIUTH MEIHEHHUS, TPABICHUS U TIP.

TpeboBaHus K pacXOAHBIM MaTepHajaM OMPEACIAIOTCS KOHCTPYKIHMEH
[II1 1 TEXHOTOTHUECKUM MPOLECCOM U3rOTOBJICHHUS.

DOTOPE3UCTHl  JTOKHBI 00€CTIEUMBATh HEOOXOAMMYIO Pa3peIIarolyo
CIIOCOOHOCTh TMPHU TOJYYEHHH PHCYHKA CXEMbl M COOTBETCTBYIOIIYIO
XHMHYECKYI0 CTOMKOCTh. DOTOpe3ncThl MOTYT OBITh JKHAKHE H CyXHE
nienounslie (CIID).

TpaBunbHBIE PACTBOPHI JOJKHBI OBITH COBMECTHMBI C MMPUMEHSIEMBIM TIPH
TPaBJICHUM PE3UCTOM, OBITh HEUTPAIbHBI K M3OJIALMOHHBIM MaTepHagaM, UMETh
BBICOKYIO CKOPOCTH TpaBjeHHs. B KauecTBe TpaBsAIIEro ANEKTPOJUTA IITHPOKO
MPUMEHSAIOT KHCIIbIE W IIEJIOYHBIE PacTBOPHI XJOPHOM MeEIW, pPacTBOPHI Ha
OCHOBE XJIOPHOTO JKeJie3a, PacTBOPHl HAa OCHOBE TepcyiibaTa aMMOHHS,
KEIE€30-METHO-XJIOPHUIHBIE PACTBOPHI.

Bce wmarepmansl J0MKHBI  OBITh 3KOHOMHYHBI M O€30MacCHBI  JIJIA

OKPYXKAKOIIEH CPEJIBI.
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