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PE}I{"MUB YCHUPEHHHX . Ha 46 crpannuax
JKBHBANEHTHBIX HCNBITAHWA
ATPETATOB YNPABNEHHSA BRenes proppLe
NOTOKOM MKHAKOCTH
B THAPOCHCTEMAX
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Pacnopaxeunem Mummcrepcrea 0T 22 mons 1977 r. Ne 087-16

CpPOK BBeAGHWA yCTawoBAeH ¢ 1 axmaps 1978 1,

Hecobinwopenue crawaapra npecneayetca no 3aKOHy

HacTosmuit craraapT pacnpocTpasseTcs Ha MeTOAUKY ONpEeAeiIeHUS PEXMMOB
YCKOPEHHEIX SKBUBAIEHTHBLIX MCHETAHUN HA pecypc arperaroB yNpaBIeHUS NOTOKOM
KIMKOCTH (MpeIOXPaHNTE/IBHEX, TOATOPHEX U PeAYKUMOHHBX K7alaHOB, aBTOMATOB K
MIAPOME XaHIMYECKUX pelle AaBfeHus; orpaHuunTeNiel u gemmrenc#t noToka, pacnpene~

mTeNnell ¢ THAPOMEXaHUYECKIM M SJeKTPOMATHUTHEIM YUpPaBlleHHeM; 1103&’1‘0})05).
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1, OBIME IIOJIOXEHHWA

1.1, CravgepT cogepXWT METOOMKY ONPeAe/IeHUR PeXNMOB YCKOPEHHLIX 9KBHBA=
JIEHTHbLIX HCTBITAHNE arperaroB yHpablleHHd NOTOKOM XMAKOCTH B I'MAPOCHCTEMAX, OCHO=
BAHHYIO Ha TEOPHMH (M3KHECKOT'0 MOASMpOoBaHuH K OGeCNeyMBAIOLYI0 BOCTPOHU3BEASHUe
KOHeHHOI'O0 TeXHWHECKOIO COCTOSIHMH arperara 3a Gojlee KOPOTKOEe BpeMs, YeM IPK HOp-
MaIBEHEX HCHBITAHUSIX HA PeXHMax, 3afeHHbX B TeXHHueckux ycaosuax (TY) umu TexHu-
HOCKHX GalaHMsx (T3), T.e. obecneynBaeT COKPAILGHHE (POMODKUTETILHOCTH HCHBITAHUHA
Ha pecypc.

1.2, YcKopeHHbIM HCTIBITGHHSM NOABEPraloTcs arperarsi, padorTarume Ha XUOKOCTIX
AMI=10 TOCT 6794=75 u 7=50C~3 [OCT 207 34-75 npn paGouux OaBlIeHAIX
2
oo 280 krc/cM” H BLIOIHEHHBIXS
- C YIWIOTHOHHSIMM H3 PEe3HHOBHX KOMBI KPYIVIOrO CeveHHd;
= C H30JIGLMEed S/IeKTPONPOBOHOB M3 NOMMMEPHLX MATEePHAIIOB;
- C CMIIOBEIMH 2JIEMEHTAMK M3 CTAIM H AMOMHHHEBLIX CIUIABOB;

= C HENOABHXHBIMU MEeTAUIUYeCKHMHM YIUIOTHeHUIMH,

1.3. YCKOpeHHEIM KCHBLITAHKAM TOABEPraloTcd arperarsi, HaxOQduMecs Ha CTanuu
ONBITHO'O ¥ CepuMHHOI'O NPOHIBOACTBA.

Ha craguu OMEBITHOrO NMPOM3BOACTEA w NMpU BHIGOPE KOHCTPYKTHBHLIX M TEXHOJIOIMYECw
KHX peweHu#; Ha cramun CepuHOTO IPOHSBOACTBA = TPH KOHTPOILHLIX HCTBLITAHHAX Ha pecypc
(XpoMe ycTaHOBOUHON mApTHH), TpH OTPaGOTKe arperaTob C LE/bI0 yBe/MYeHMA pecypca,

TPH BHEAPEHNH YCOBEPIEHCTBOBaHME (KOHCTPYKTHBHBIX M TEXHOJOTMYECKHX ).

1.4, Meroauka pacdeTa pexuMoOB NpeAycMaTpHBAeT SKBUBAJIGHTHOCTb YCKOPEHHBIX
¥ HOpMalLHLIX HCHBITaHu#t mpy orpaboTke pecypcoB. OCHOBHLIM KpHUTEpPHEM, TPHHATHM
Py BLICOpE pPEeXUMOB HaI'pyXeHHS H pacuyeTe BPEeMeHH YCKOPeHHBIX HCHbITaHuit, apasetcs
AOCTHXEHHE HOSHTUYHOCTH KOHEYHOI'O TEXHMYECKOIO COCTOSHHMS OCHOBHEIX (YHKIMOHAIb=—
HbX Ipynn (yaioB), onpefensioumx paGoToCIOCOGHOCTh arperara NMpH HOPMAJLHBIX H

YCKOPEHHBIX HUCHBLITAHUAX.

1,5, Texuudeckoe cOcToflHHe arperara onpefeitercd QyHKIMOHANIBHBEIME Tlapaw=
MeTpaMu: pafouuMu XapaKTepHCTHKAMHU X napameTpamu, 3anauHsmMu B TY (T3),
CTPYKTYPHEIME TapaMeTpaMH: COCTOSHHEM 9JIEMEHTOB arperara (Be/MuMHaMH 3430pOB
4 N3HOCa B TPYMHXCH llapax, COCTOAHWEM IOBEpXHOCTeH AeTalel, HEMEHEeHUeM Xapak—
TePUCTUK NPYXHUH, YCTAaJIOCTHOH NPOYHOCTBRIO CHIIOBBLIX INEMEHTOB, CTElNeHLI0 OCTaTOuHONM

pgedopMalMy yWIOTHeHHR u T.1L),

1.6, dneMeHTaMH, OIlpeAeldioLUME PaGoTOCTIOCOGHOCTE arperara, TeXHHYECKOoe
COCTOHHMEe KOTOPLX HOABEPKEHO HaubOlblieMy H3MEHEHWIO B NPOUECCce HCIBbITaHui,
ABIISIOTCS:

= pesHHOBLIC YIUIOTHEHMS (YO CTapeHH Marepuana);
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- SNIEKTPON30IAIms (10 CTapeHHI0O MaTepHala);
- HOABHXHLI SNIeMEeHTH! (10 H3HOCY noBepxHocTeft);
= CW/IOBBIE 9JIEMEHTHI H MeTallIlN4YeCKue YyIWIOTHEHUd (l’IO HAKOIJICHHUI0 yCTalIOCTHBIX

noBpexaeHut ) ,

1.7. MeToauka npegycMaTpPHBAST COKpAalleHHe BpPEeMeHH WCILITAHUA 3a CHYeT COKpa-—
IeHUs] BPeMEHH NepephlBOB MEXAY CPaGaThBEHUSMY YNPaBISIOMNX 3IIeMEHTOB; (GOPCHPO=
BaHUS PEMUMOB M YCIOBHE HCHBITaHuM; yBe/MueHHA TeMIepaTypbl pabouel XUMKOCTH R
oxpyxcalomeﬁ CpeArl; yBe/IMYEHHUS HAlpfKeHMA TNHUTaHUd SIIeKTPOMAIHATOB; yBeJIN4YeHHA

papjieHnsa pabouelt XKMAXOCTH.

1.8, Tlpepensl yxecTOYEHHS PEXHMOB IPH YCKOPEHHLIX HMCHLITAHUAX YCTAHABIMBAIOTCSH
HCXOAsl U@ YCIIOBHY COXpaHEHHs TPHPOALI OCHOBHBIX (M3MYECKHX HPOLECCOB NPH MAaKCH=
ManbHO AONYCTHMBLIX HATPy3Kax — VACHTUYHOCTH HAGIIONaeMbIX NedeKTOB, 3aKOHOB
pacnpenenesusi OTK&30B IO IPOTOTHIAM B SKCIUIyATANWM, W3MEPEHUd BEUYUH pPaco-

yux TapaMeTpop (xapaxTepucTHK).

1.9. Pacuer pexmMOB yCKOPeHHLIX MCUBITAHHH TMPOBOMAUTCS i T'HAPABIIMYECKHX

arperatop, Pecypc KOTOprX cocrapifgeT He MmeHee 500 v,

1,10, VcxomemMu [aHHBMM V1 pacdeTa PeXMMOB YCKOPEHHEBIX HCILITAHMA dBilg=-
10TCH;

- OCHOBHbIE TEXHUYECKUEe NaHHbie arperarTa, XapakTepu3y e peXuMbl HOPMAaIbHbLIX
ucnprraun# corniacko TY (T3);

— CIIpaBOYHEIE MaTepHualbl, XapaKTepuaylouue pexuMs paboTsl oleMeHTOB arperara,
CTapeHHe YIIOTHEHHH M SVIOXTPOMBONALMOHHEIX MaTepuailoB, paGoTy SIeMEHTOB B yCiIO=

BUAX IMKJ/IMYECKOI'0 HarpyXxeHud.

2, NMPUHATHIE OOMNYIEHWA

o
2,1, Crapexve pe3uHOBBIX YyIUIOTHeHu# npn remuneparype Mesee 50 C He yHHTLI-
BaeTcd BBHAY Majoit cKopocT# mHpoueccoB crapenud, HauamsHo#t Temneparypolt crapexus

o
PEGMHOBLIX YINIOTHEHHH TP pacueTe NpHHUMaeTcs TeMieparypa 50 C,

2,2, BuusHyue NOBBULEHHOH TemmepaTyphl (RO 200°C) Ha yCTa/IOCTHYK NPOYHOCThH

CTalbHbX SJIeMEHTOB KOHCTPYKIMH arperatop Maljio 1 B pacHeTe He Y4YUThIBaeTcsd.

2,3, Biuanue ype/mueHHS 4acTOTHl HarpyXeHums B guanasone or 0,2 mo 3 I'u

Ha yCTalOCTHYIC TPOHHOCTDL JJIEMEHTOB arperara Majio ¥ B pacyeTe HE yUNTHIBAeTcCH.

2,4, BasoBoe YHCIIO HMKIOB /Va Op# pacyeTe HA YCTAROCTHYIO MPOYHOCTH MPH=-
HEMaeTCs;
~
1:10° muxioB - g ctam;

1-10°7 IMKIOB « MJd JerKHX CINIaBoB,
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3. METOOWKA PACYETA PEXUMOB YCKOPEHHBIX UCTIbITAHUMN
ATPETATOB HA PECYPC

3.1. O6rem u nOpsAOK pacuUeTa

3.1.1. PacueT pexuMOB yCKOPEHHBIX SKBHBAJIEHTHHIX HCHLITAHEE NpoBOMMTCH LI

SJIEMEHTOB M Y3J10B, H3MEHeHHE€ TeXHHYECKOI'O COCTOfHHHA KOTOpPhIX OlpeaelideT pa60'ro-

CIHOCOGHOCTE arperara NpH KCHLITAHUSIX,

3.1.2, Pacuery pexuMoB Ao/IXeH MHpe[lleCTBOBATL AHA/M3 KOHCTPYKIMK arperara,

PEeXUMOB U YCTIOBHH HCHBITAHME C Le/bIO ONpedeseHHd pACHYeTHLIX CXeM K NapameTpos

Harpy3ox. Ha ocHoBauuu pexuMoB, sapauHbx B TY (T3), cocrapasercss Tabn., 1 pexumMos

HOpMaJIbHBbIX HC nbITaHuiH,

Tabanunuma 1

Ne n3m.

Ne u3s.

= o 1 S

Q T o) AT 2
ELERECRE N ETEE o P P B

o 5 D - =

. l2 - |85 |8 1% | E |& |Bez | &5
S8 % a® |8 ,158% |88 | € |8a [FF | 2
v E [&+' | B& |ExT g 4 a o F TR
Fles (25 (382 |88 |8 |ewu |51 o 55
¥o |38 | Sx |8 4 B = | §Ev |93 M E9g
o6 |88 [ &9 o @ o & | o . Q3 &4 wXE
59 | & EZ [82 |88 | 8§ se~| 2 BQ|EET] 2B
SR|E5 |23 [2E |29 |85 | AL (33850 286
Se|df |&F |F8 |F8& |F§ CAEERIER & 83
H H H M H H H H

Lo | tae, | tar, | - | We [ Me, [T AT Y| Do,
H H H H H H H H H

2 T, toc, |7y | Ve, N”z T, | 5 U, 43/«12
e T 1= (W Twe T [ o7 o | 22
2 | Cot G|V | % | T

3269

Hup. Ne pybanuara

Hus. Ne nogannnuka

3.1.3, lpn pacueTe pexUMOB pacCMaTpPHBAIOTCSl OCHOBHBIE NPOLECCH], BpI3LIBANOIINE

H3MEHEHNEe TeXHHYEeCKOI'0 COCTOSHHS SJIeMEHTOB K yNIoB arperara:

- CTapeHune pe3UHOBBIX yHJ'IOTHeHHﬁ H1 DEKTPOHIOIIAUHK o4 geficTBUEM TIOBBILICH=

HpIX TeMmiepatyp;

~ H3HOC map TPeHud;

-~ HaAKOIUIeHHe yCTallOCTHbIX noapemeﬂnﬂ non peficTBUeM LMKINYECKUX Harpyasok.

3.1.4, Ecim niuTenbHOCTE TEIVIOBOTO BO3AeHCTBHS CYLIECTBEHHO MNpeBbhILaeT

Bpemd cpafarpiBaumil arperara, coxpaumeHue olwe#l NMTENLHOCTH HCULITAHWE NPOU3BO~

OUTCS 34 CHeT yXeCTOYeHHd TeIVIOBbIX PeXxHMOB, IMpu 3TOM pacyeThbl Ha H3HOC U yCTa=

JIOCTh HE TUPOHU3BOAATCHd,

3.2, PacueT peXHMOB U3 yC/IOBHY 9KBHBAJIEHTHOCTH CTApEHAS pe3HHOBBIX

YINIOTHEHU#

3.2.1, HcxooHpmMM NaHHBIMI IPX BRIGOpE ¥ pacueTe PEeXHMOB YCKOPEHHBIX MHCIibl-

TaHUK A9 SJISeMEHTOB, UBMEHSIOMUX CBOE COCTOfHHME OT Bo3AedcTBHA TeMIeparypHbX

LIMKJIIOB 4BJAI0TCA:
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- 3apauned®t B TY (T3) TeMmeparypHbil LMKl HarpyXedusd;

-~ BpeMs BO3IeACTBHS TEeMIEPATYPHOT'O HArpyXeHud,

3.2.2, Ucxoms us MaKcUManbHO NONYCTHMOH Temmeparyps paGoyeil M uIKOCTH,
Marepuasia yInoOTHEHUl ¥ 2MEeKTPOU3ONdUNu WIH obeclieyeHus HEOGXOMMMOT'O KOaddpuuv—

eHTa YCKOpeHud UCIHBITaHuil, 3amaeTcs TeMIepaTypHLli pPeXUM YCKOPEHHBLIX WCILITaHWIi.

3.2.3. Temneparypa pa6oTbl pe3HHOBBIX YIVIOTHEHHH onpefesseTcs TaK Xe Kak H

TeMIepaTtypa ApyTHX 3JeMeHTOB arperara, TO ecTb

toy “Tan (1)

roe Tt py = TeMneparypa paGoTh! yWIOTHeHuH arperara, °C;
f_g 7 =~ TemiepaTypa 2MeMeHTOB arperara, oC.

3.2.4, TeMmneparTypa pea3yHOBLIX HEIOABMMHBLIX YIUIOTHEHHH NpH HOPMAa/IbLHBKX. U
YCKOPEHHBIX WCIBbITAHUAX Omnpefedisiercd 1O ¢opMmydie
= +

o
TeMueparypa pabouedl »uAKocTH Ha BXOge B arperar, C;

1

rae ¢ o
At, 5 ~ TOMICpaTYpa HTPEBA SNEMEHTOB arperarta OT APOCCOIMPOBARHS, °c;
At M
At oo

)
TeéMIepaTypa Harpesa JIEMEHTOB arperatra OT 9/IeKTpoOMariumra, C;

TeMIleparypa Harpesa SJIEMEHTOB arperara Ot BO3[AeHCTBHS OKpyXawowel

cpent, °c.

3.2,4.1, Temneparypa Harpesa HENOABMXHELIX PE3MHOBLIKX YIWIOTHEHMH OT Apoccew

TMPOBAaHNS )Kuaxocm,A'é J 0 onpefegeTcs 1o ¢opMmyde

-y .__APdp (3)
At, =K
dp~"n CEk'QW'J )

rre K n - xoaddunmenr, yunroBaonwi nepernan NapleHus B npolecce paboThi arperara,

Ilpr mocTosAHHOM Tiepenane A/ n= 1;

2
AP 5p - mepenan BABIEHHd Ha Apoccesmpyiomel wemn, Kkrc/cM ;
. 3
J‘ ~ IUIOTHOCTb paboueil XugkocTu, Krc/M ;
o
CJIC' yAe/bHAS TeIVIOeMKOCTb pabouelt xupxocTH, kkai/(xr-C);

J - mexammveckuit oxBHBamERT Temla, KIc-M/KKail.
Ong pabouux xupxocre#t AMI=-10 m 7-50C-3 ¢ gocraTouHO# JId pacuyeTa TOY=
HOCTBIO npuHuMaeTcd (6e3 yyeTa TeINIOOTOAYH).
= . 4
Atg, = 055K, APy, (4)
3.2,4.2, Temneparypa Harpeba NIEMEHTOB arperara = OT 9JIEKTPOMArHUTOB
A‘l'5 p TPE HX QIUTEBHOM BKIUOUCHHH OTIPEfeiiNeTcsl SKCHePHMEeHTANLHO, NMyTeM 3amuch
TeMneparypbl 2JieMeHTOBR B TeYEHHe TeMIlepaTypHOI'O IMKJia,
[na pacupepenurenefi ¢ aieKTpoMarHUTHLIM yupasienwem rTuna ['A m KO pemiuussl

TeMnepaTypsl HarpeBa 2JIEMEHTOB OUpefeiqIoTcd Mo Trpadvky, NPUBEASHHOMY Ha uepT. 1.
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3.2.4.3. Temneparypa Harpepa S/EMEHTOB arperara oT Bo3geHcTBHE OKpyKaxomeit
cpeast ATy, onpepensiercs: .

- TIpY HeNpephIBHOM INPOTOKE XWAKOCTU IO dopMyne

A
- - 5
Atac- 1_A(t00 .él‘f-‘)) (5)
ree ¢ o0 = Temneparypa OkpyXaiome# cpepnpl, °C;
A - KoodpuIMeHT TeMneparypHoi HarpysKy; onpefendeTcs 10 rpagmxy,

TpUBeICHHOMY Ha depT. 2,

L
~

0 4w 80 120 160 t,t,. %

Hepr, 2 ’

- TpH KPATKOBPEMEHHOM OTCYTCTBHK Tporoka xuaxocts AT, p Ompenensercs
SKCTIEPHMEHTA/IEHO, NyTeM 3aliCH TeMIeparyphl S7eMEHTOB B TEUeHWS TEMIepPaTYPHOTo
mKa;

- TPK OTCYTCTBHH TPOTOKA XUAKOCTH TOMNePaTypa S/ISMEHTOB arperaTos, He HMEIOUHX'
S7IeKTPOMATHUTOB U aIPeraToB C 0GECTOYEHHBIMH SJIPKTPOMATHHTAMY, PABHE TeMMepa—
Type OKpyXaiome# cpemel, T.e. T py=tac' a DS arperaroB C [UTHTENLHO BKIIOHEH-
HBIM 9MIEKTPOMATHHTOM OTPASNeTCS 1o (OpMyJte

tpy"tac * At .

3.2.5. Ecim sanasnbit 8 TY (T3) TeMnepaTypHE! MK/ HArPyXeHHS COCTOMT
M3 HECKOMEKMX yYacTKOB, TO TEMIEepaTypa peaMHOBLKX YTUIOTHEHuH oNpepmesseTcd A
KaX[oro yuacTka. ‘

[py HEMOCTOFHHOM BHAYEHUH TeMIEpATYphl HAa paccMaTPHBaEMOM Y4aCTKe pacdeT Npond-—
BOAMTCS TIO CPefHeMy IHAYEHHIO TeMmneparyps! T pp + MORYueHHOMY ¢ NOMOULIO MeTona

rpaduyecKoro MHTEIpPHPOBAHHS,

3.2,6, Bpems cTapeHuMs PeSHHOBLIX yNWIOTHEHMH NPM YCKOPEHHBIX HCHBLITAHUAX
onpejensieTcd 10 GhopMyie
H 1
Tp:: : fzjoy L7 : (6)
n 761 )
~Y (=1

rae pr - BpemMd cTapeHud YINOTHEHWH TpU YCKOPEHHBIX WCHBITAHWAX, Y
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'[' : Y- BpeMsl CTapeHnsl YIVIOTHOHuRA TPE HOPMAJBHBIX MCTLITAHHSX, Xj
{ - somep mecarurpamycuoro mHTepBaa B AHANA3OHE TEOMNEPATYD;
/1 = 4YECNO ASCATUI'DAAYCHLIX HHTEPBAIIOB}
98- - KO3huImenT, xapaxmpuaywumﬁ CKOPOCTE CTapPeHUS POJMHLI MPH NOBLELCHHH
TeMnepaTypel Ha Kaxgee 10 C B namHOM MATEpBAI® TEMNePaTyp.
3.2.6.1. Uncno gecardarpaiycHbIX HHTOPBANOB /7 B AHana3oHe TeMNeparyp

At t t onpenensgercd nmo ¢opmMyie

Py~ Py “py
Y M
e tpy “toy
a -
rae a=40% : (7)

t‘ g y = Temueparypa YIIOTHOHHA MPH YCKOPEHHEIX HCHBITAHHSX, °C;

H ()
1 py = TeMIeparypa ynno'meauﬁ‘ NpH HOPMAaNBLHBLIX HCMLITAHHAX, C.

Ecm semrnma Atp,, e sensercs xpamsoft 10, T.e. Aip.‘/:/ﬂn"'dg T0 COOT-
BeTCTBYyIOmH 'remnepa'rypmm xoanhqmmen'r ae noacrapigerca B GopMydy (6) co
crenensio J7°A& , te. xl A@

3.2.6.2. 3uavenns xoeq)qmmnroa cTapeHus .;2 AT NeCATHIPAnYCHBIX mrmpaanoa
B Quanas’oHe TeMIeparyp oT 'lf pY Ro tgy npuBeseHH B Tabim 2. :

Ta6arna 2

3nayenne xoopdmuKeNTa, XapaKTepHIYIOmero CKOpPOCTh .
craperus pesmib (F; ) ANa MapoK pesHHb
WPl | WPIl- UPI- -UPTl=| WPl

1078 | 1054| 1353|BP-7 | 1287| 1316

VxrepBan TemnepaTyp
paboue#t
o
KHAKOCTH, C

B-14 B-14—]J

Or 50 mo 60 exa, |2,37 2,27 | 2,31 1,821 2,30 - 2,05 - ’
Ce. 60" 70 *~ 2,23 | 2,20 | 2,60 | 2,20| 2,18 - 1,90 -

¥ 7080 * 2,15 | 2,16 2,99 | 2,63| 2,06 - 1,84 1,74
¥ 80 "90 * 2,11 | 2,12 | 3,34 | 3,04 1,95 - 1,79 11,73

* 90°100* |2,00 | 2,10 | - - 1,87 - |169 |1,73
*100 * 110 * (1,90 | 2,08 | - - 1,80 - |165 |1,723
*110* 120 * | = 2,00 | - - 1,72 | - {164 |1,65
*120% 130 * | - 1,92 | - - 1,65 | - |1,61 |1,60
*130 % 140 * | - 1,92 | - - 1,61 | - |1,55 |1,59
*140 * 150 * | = - - - 1,59 | - |1,53 |1,58
* 150 * 160 * | - - - - 1,60 | - |[1,58 [1,57
¥*160 ¥ 170 * | - - - - 1,67 | - |[1.63 |1,58
* 170 * 180 * - - - - 1,80 | 2,40(i,68 |1,58
* 180 * 190 * - - - - 1,96 | 2,34 1,72 |1,59
“ 190 * 200 % | - - - - 2,20 | 2,30(1,75 |[1,60
* 200 * 210 * - - - - - - |1,78 -

* 2107 220% |- - - - - - |1,80 -
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3.2,7. Ecnn sapamnuett B TY (T3) TeMneparypHeit 1uK/I HarpyXeHud COCTOUT
N3 HECKOJILKMX y4acTKOB , TO BpeMs SKBHBAJISHTHOI'O CTapeHns ONpene/sieTcs Kak

CyMMa BPEMEHHU SKBUBAIEHTHOrO CTAPEHHS HA YYACTKAX WO ¢opMmyle

‘ A5y w
TY = p “ _ Toyp ®)
PY 7Y = L=n )
=1 T %
121 ¢

rae /'Zm - YUCHIO TEMIEPaTYPHBIX LUMKIIOB;
nyq— YUCIIO0 Y4ACTKOB B TeMIepaTypHOM IMKIE;
ai - HOMEp yyacTKa TeMIepaTypHoro IMKia,

3.2.8. TlomyuyenHsnt B peayﬁbm're pacueTa pexuM HCIUBITAHM# NO/MKeH yAOBJETBO-

PSTE CEQyIOWHEM YCJIOBHSM:

T wc. rmax (9)
y L]
tpy = tpy. max
Tol) =< Toy. max (10)

+ g ' o
rae - TeMIeparypa paboueifl KHAKOCTH TPH YCKOPEHHBIX HCHBLITAHMaAX, C;
o
t e max= MeKCHMantHas TeMIneparypa paboueit xuakoctH, Cj
T .fc - BpeMsa HCHbITaHnit patouell XUAKOCTH IpPM YCKOPEHHBIX MCTIBLITOHMSIX, Y}

TM. max= MakCHMasbHoe BpeMSfl HCNbITaHMl paGoueR XHAKOCTH NMpH MAHHOK TeMINew
parype, 4}
o
f,oy max= MeKCHMalLHes TeMneparypa pa6oTrocliocoGHOCTH MaTepuana ymioTHenu#t, C;

pr. /max = MaKCHMalIHOe BpeMs HUCHLITaHnE MaTepualla YINIOTHOHHH Npu deHHOX TeM=

neparype, .
Ecnu He BhINOMHAeTCH XOTH 6l omHo M3 yciosu# (9 ~ 10), mpomaBoauTcs

Y
yMEeHblIeHHe TeMlepaTypsl pabouell xumxocTu fw OO0 TaKuX SHaYeHuH, NPH KOTOpBIX
®TH YCMIOBHS BLINOJHAIOTCH,
g >

Ecmu Tm 'Z_M max» TO ycioBue (9) Moxer OHITH BBHIIOIHEHO NeprOAMHYECKOK

3aMeHOH XUAKOCTH, TPH 9TOM 'Z'y <7 S, (S - nHeoGxommmoe umcao 3ameH
' HC T CorC.MX !

pabouell MUAKOCTH B TeuEHHE BpPeMeHH HCHnITauuit),

3.2.9. B cnyuae npuMeHeHus B USASNUH Pe3MHOBLIX YINIOTHOHUE M3 pesun ABYX K

Goee MapoK, OGIANAIONMX pPaSIMYHEIME CKOPOCTAMH NPOLECCOB CTapeHus, pacueT
Z-y
BpeMeHn [ 5., BefeTcs A Kaxgo# Mapxu pesuHsl, BpeMs yCKOpeHHMBIX MCHbIraHui

Y .
TP Y H3 pacuyeTa NpPpHHUMaeTcd 0 YINIOTHEHHIO, OKasblBalomeMy HauGobliee BIHAHVC

Ha paGoTocnoco6HOCT arperara (c yueToM Ay CIMPOBAHNS M YCIIOBHE yCTaHOBKH YIUIOTHEHHS).
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3.3, PacueT peXHMOB U3 yC/OBHS SKBHBANGHTHOCTH CTAPEHHS 3/RKTPOU3O/Id=-

IMOHHOI'O MaTeprana

3.3.1. Pacyer peXdMOB IO CTapeHHI0 OOMOTKHK S/IEKTPOMAIHKTOB NPOU3BOLMTCS

HCXOsl M3 pexumos, aafaHdex B TY (T3) m ycraHoBieHHLX TpH pacuete 1o 1. 3,2,

3.3.2, TeMmnepaTypa OGMOTKM SIIEKTPOMATHHTA NMPH HOPMAILHBIX ¥ YCKOPEHHBIX
HCIIBITAHNAX OllpeaedfeTcs: ‘

- TPY BKJIIOYEHHOM 2JIOKTPOMAarHHTe No ¢opMyiam:

4 ‘
1,8 =t:ax+/<3-At:5 i (11)
¥ .Y

H o
rae ¢,4 = Temneparypa OGMOTKE SMIeXTPOMATHHTA MPH HOPMA/LHLIX HCHbITanusx, C;

)
t;‘af TeMmuieparypa KOXyxa 9/eKTPOMAIHHTA NMPH HOPMAJLHBLIX HCILITAHMAX, C;

K P Ko9(HIMeHT, yUNTHIBAOMEA MIHTONBHOCTL BKILUCYSHHSA SJIKTPOMATHHTA,

IpH MIMTENEHOM BK/NOYSHME o/eKTpoMaruura K =1

At:i - TeMmneparypa Teperpesa oOMOTKH SIOKTPOMArHHTa NPH HOPMAJBLHLIX HCIbee

o
TaHuax, C;

o
tjj’ - TeMrepaTypa OOMOTKM B3/eKTPOMATHHTA TP YCKOPEHHBLIX HCULITaHuMsax, C;

t,z; yo~ TEMUEPATYPa KOXYXa SISKTPOMATHHTA NMPH YCKOPOHHEX HCTILITAHHAX, °C;

At 55 - Temneparypa neperpesa 06MOTKH SIIOKTPOMAIHHMTA TPH YCKOPEHMBIX HCTibie
TaHRAX, °C;
~ ©pu OTCYTCTBMM pacxofia ueped arperar ., .=% g0

- Tpu Hamwuuy NPOTOKa E o ONPEASNIMETCH TO GOpMYITe

Beqnunba neperpesa 0OMOTKH 3/IEKTPOMATHHTA NPK HOPMAIBHEIX K YCKOPEHHBIX
HCUBITAHAAX At;} u Atgﬁ Haxomarcd no rpa¢uky (cM, Hepr. 1) AmM 3KCTepHMEeH-

TansHo, [lp¥ BLIKIIOYEHHOM 27EKTPOMATHUTE TeMMEPATYpa OGMOTKH ONpeAeaseTCs o

dopmye -
taﬁ'M -tg,c.+Atip + At * ALy,

Ecmu sapamnnit B TY (T3) Temneparypunft IMKIT COCTOMT M3 HeCKONLKHX YHACTKOB,
TO pacueT TeMmnepaTypel OOMOTKHM BegeTcs WId Kaxaoro ydacTxa.

[lpu HEeNOCTOSHHOM 3HAYEHHH TeMIepPATYPHl Ha PACCMATPHBAEMOM YdacTKe, pacueT
BefieTCS O CPEeAHEMY SHAYEHHIO TEeMIEpaTyphl, MOMYYSHHOMY C NOMOWBIO MeToda rpadu-

YECKOT'0 HHTerpHpoBanud,

3.3.3. Bpemsa crapeHusi H3O/MIUMOHHOTYO MaTepmalia OBMOTKH S/IeKTPOMATHHTA

onpepenseTcd 10 $opMmyie H y
Lof = tog
4 M s ”
Taﬁ’ =% € ? (13)
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4
rne To § = BPeMs CTapeHUs HOONAIMOHHONO Marepuaia OBMOTKH BJIEKTPOMATHNTA TPH YCKOw

PEeHHBIX HCIHLITAHHEX, U;

T;g - BpeMf CTapeHHd HI0NALMOHHOTO Ma'fepuana OOMOTKM 2JIeKTPOMAarHHuTa IpU HOp-
MallbHbIX MCHLIT@HUSX, U3
€ =~ ocCHOBaHWE HaTypanikHOI'O Jorapugma;
77 = NpuBeEHHbIH IToKasarellb TePMUYECKOH CTORKOCTH HI0MAIMM,

3nauenue sTOro KoadduimeHnTa npueeneHo B Tabim, 3.

Tabnuna 3

3HayeRMe NpUBeNSHHOTO
Knacc
KT DOSO Tewmneparypa NoKAa3aTesNsl TepMEHecKol
SEKTPOn30= Oxpy Katolel croitgocts 7, C
NSUMOHHOTO cpeast, ~C
Marepuana HOMHMH, npef. OTK,
A 20 - 220 20,4 1,7
E 20 - 245 22,4
+1,6
B 20 -~ 250 21,8
F 20 - 265 18,4 +1,3
H 20 - 270 15,6 +0,4
’ 20 -~ 335 20,2 + +0,7

3.3.4. Ecimn sagauureit B TY (T3) remnepaTypHuil IMKJ Harpy:eHHAS COCTOMT

U3 HECKOIILKMX Yy4YacTKOB, TO 9KBHBAJICHTHOE BpeMd CTapeHus onpefae/igeTcs mo (bopmyne

H Y
o‘-”yq H o8 ~ Tobs

T r . (14)
= J

Y Y
3.3.5, Ecnu B peaymerare pacueroB mo u, 3.2 u 3.3 Ta‘ﬁf #Z.p , TO Bpems
OOCTHNCHHY SKBHBAIEHTHOI'O COCTOSHHS SVIEKTPOUSOIAIMOHHEIME MaTepualaMi (PUBO=
Y ‘
BUTCS KO BPEMEHH T py TYTeM USMEHEHHS HANpSXKeHUs NHTEHWS SCKTPOMArHHTOB,

KOTOpoe ompepensercd To dopmyne

vi-u /{4-0( » ln ___ai_), (15)
/°.‘/

Y

rae U7 - uanpsxenme mmrauus oeXTpoMarHuTa UPH YCKOPEHHMBIX WCTLITAHMSX, B;
H

U~ - uanpsixeHHe NHTaHMS 2NMEKTPOMATHUTA UPH HOPMANBHLX UCTLITaHusx, Bj

o(,D - TeMNepaTypHuil KooGhULUMeHT SNIEKTPUHECKOTO CONPOTUBICHUE OOMOTOYHOIO

npoeoga, °C” 1
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3.4. Pacyer pexuMOB U3 YCIIOBUS 3KBUBAICHTHOCTY HAKOIVIEHUS YCTANOCTHLIX

ToBpeXaeHmii,

3,4.1. PacuerT pexuMOB U3 yC/IOBUS 3KBUBAJSHTHOCTH HAKOIWIEHHS YCTAaJIOCTHBIX
TIOBpe XAeHUA NIPOU3BOAUTCH L9 S/IEMEHTOB, HMEIOMHNX HAUMEHbUIMA 3anac yCcTajloCTHOH

POYHOCTH,

3.4.2, VcxogupME RAHHBEIME Ad BbIOOpa M pacyeTa peXUMOB SBJISIOTCS 3afaHHbIe
B TY (T3) mHarpysku Ha S7eMEHTHl, YHCIO IMKJIOB HAU'PYXEHHS N CUPaBOYHble AAHHLE

4 MaTepualion JJIeMEHTOB.

3.4.3., Uncio IMKIOB HArpyXeHu!l IpH yCKOpPeHHBIX HCIHBITaHHAX oOlpefeligeTcsd

no dopmynam:

3.4,3,1, B cnyuae pacTaxenud, cxarud u usruba

Yy H m
Y_ gyt Kt 6a X
i K 37
t a5k
rge N7 « 4MCNIO IMKIIOB HArpyXeHHd TPH YCKOPEHHBIX KCIBbITAHMIX;

H
N’ = uucio IMKIIOB HArpyXeHuS NpH HOPMAMLHBX HCILITAHKSX;

K . = KoadduieHT, XapakTepHayouu 3aBUCEMOCTE CKOPOCTH HAKOIUCHHMS YCTa=

JIOCTHBIX nospe?lmelmﬁ OT H3MEHEeHNs 4YacTOThl LMKIIOB HarpymeHud y

/(9 - KO3(p{uIMEeHT, XapakTepusyloumil n3MeHeHue NpeAeila BLHOCIHMBOCTH C H3Me=

t
HEeHMEM TeMINeparTypbl IPH YCKOPEHHLIX HCIILITAHUGX;
H
K't - KOo3¢pHiMeHT, XapakTepusyloumi usMeHeHHe npefiefia BLHOCIMBOCTH C H3ME-
HEHHEM TeMIepaTypbl NPH HOPMAJLHBIX MCHBITAHASX ]
H
) /{5— SKBHBAJIGHTHOE HOPMAJILHOE HANPSXEHUE IPY HOPMAJLHLIX HCHBITAHHAX,
3
KI"C/MMZ;
6.‘/
a ,(g- SKBUBAJIGHTHOE HOPMAILHOE HANPSKEHHe NpH YCKOPEHHBLIX HCHBITAHUGX,
3 2
Krc/MM
3.4.3.2. B cayuae kpyueHus H m
Y T
Y H K'l: 2 3k&
N = N k ] (17)
JC K H Z' 7
~H t %318
rae éa 5‘ SKBUBANIEHTHOE KacaTelhHOe HampseHNe NPH HOPMAaJIbHBIX HCHBLITaHHUAX,
IK
KI‘C/MM2:
Y
Ta p - SKBUBAa/@HTHOE KacaTelIbHOE HAaNpSXEHHe IPH YCKOPEHHBLIX HCILITae
K/ ¢

2.
HUSX, Krc/MM
/7? - TOKa3aTelb CTENEHH ypaBHEHUS KpMBOH YCTaJIOCTH QI MaTepHAalOB CHIOBLIX

IEMEHTOB NprBeneH B Tabn. 4,
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Tabnuua 4

" 3nauanue
Marepunan Yucno nukios ni’;aei‘z:{m
m
Cram o 108
AmoMuHUEBEE CIUIABD] Ho 10 4
Cs., 106 Bo 107 (]
Cs. 1(;7 oo 108 8

Koadpmmenr KA ” g cralli Npu Harpeese A0 200°c IpY pacyYeTax NpUHHMaeTrcs
papHpM 1,

[lns nerkux cmaBop aHadenme K t mpusefeHo B rTabil, 5,

Tabnuna 5

A

3navyenne xKoadbduipeHTa, XapPAKTEPHUIYIOLWETO

Mapra H3MeHeHHe Npefielia BrHOCIHBOCTH ( /( )
AIOMUHEE BOTO 7 TeMmepa

ciapa = P paType = =

-60°C |+20° |+100°d+150°CH+175°%|+200°%C
A5 - 1 0,96 |o,960 | - 0,850
AK4-1 - 1 0,98 (0,925 0,900 | 0,725
AK6 1,07 1 0,98 |0,785 - 0,690
016T 1,15 1 0,91 - 0,820 | 0,730
01-T - 1 0,86 [0,805 - 0,650
MJ110 1,25 1 1,00 (1,000 (1,000 | 0,860
B95 ’ 1,05 1 0,92 (0,690 (0,650 | 0,390
AMTD 1,35 1 1,00 |0,940 0,875 | 0,750
AMI - 1 0,82 0,730 (0,640 | 0,590

Kosppmment A = mpm pacueTax NpUHEMAaeTCs paBHbM 1.

¥
3,4.4, O6mee yucno LUHKIIOB HarpyKeHu# Naé'u.g onpepenserca no ¢opmyne
Ty F gy
Na%’u,'nru,ﬁ Nj +n‘42‘ Noﬁ )

rae N ny - YHC/IO UMKJIOB MOBLILUEHHA [AaBIIeHus npn YCKOPEHHLX MCTBITAHUAX}
Ny

’

3.4.5. BenuuuHbl 3KBHBAJSHTHBLIX HaNpsKeHu# B OMACHOM CeuYeHHM aIeMEeHTa

(18)

- YHUCJIO LMKJIIOB cpaGa'rmBaHrm IIPH YyCKOPEHHBIX HCHBITaHHUSX.

ompenensiorcd o dopMyiiaM:

6“3,«'5’ - (/(5 /o | 5“'} np * ¥ Ocp) ' (19)
20
Tas/«g (K ’“/ ( Ta) np %‘ Tcw ) (20)
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roe /A’d ./D“ /’(/T ZD- a¢dhekTHBHEIE KOOPOULMEHTH! KOHUSHTPALMH HalpaKeHUd;

( 6‘1 )ﬂpu(d'[ }ﬂp— NpUBeCHHbIE AMIVMTYAL! HANPAKEHAR LMKIOB, KI'C/MM 2;

Q%u ‘PU’C -~ KOS(GPHIMEHTH], XapaKTepUsyoline YyBCTBUTEILHOCTH MaTepuala K
acUMMeTpWY LUK/Ia; 3HaYEHud %’ " w’Z’ U3 MaTepuasios CTaiu

npuBefeHel B Tabil. 6,

Tabnuna 6

3Ha4eHue Ko2phULHEHTOB
Wd " (//,z-. XaDaKTePUBY K-
WHEX YYBCTBUTEILHOCTD
HopmaneHoe MaTepuana K acuMMeTpHy
HalpaXeHue
LHKJ1a
G, xrc/Mm
Pactaxenne, K
- pyueuue,
Ha narub, ‘1/6 QU,C—
Or 32 po 50 (0] 0
Ce. 50 ” 75 0,05 -
# 75 ¥ 105 0,10 0,05
”105 » 125 0,20 0,10
Y125 * 1453 0,25 0,10

3navenus koadduimenTa SUG' » XapakTepusyiero JyBCTBHTENBHOCTH MaTepuaiia

K acHMMeTpHH 1LWMKIa Lk allOMHHUEBBIX CIUIaBOB, NpUBEAEHbl B Tabn, 7.

Ta6auuma 7

Yueno

IKIIOB Wd
104 0,65
10° 0,55
10° 0,45
107 0,35

SddekTrrHLEe KOIGPUUMEHTHL! KOHUSHTPALMN HANMDPSXeHud onpedefsicTcs 1o GopMyrams:

Ks
()p= 2 5 (2
Kz (22)

/ = —————
(%elo* 5. B
ree KA G K T - KO3 pHIMEHTE KOHLEHTPalUHu HaNpsKeHHd B CeYeHWH NpH U3rute,
pacTsXeHUH M KpPYy4eHHM;

& G" E'Z' - KOS(hUUMEHTHl BINAHUS aBGCOMOTHRIX pPasMepoB;

ﬁ « KOoGbHLMEHT KadecTBa 06paGoTKM IOBEPXHOCTH.
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Koasdpuimenrnt KG, KT’ E’GI C‘,[, f5 ONpedeNIOTCH N0 CUPABOUHEKAM,

3.4.6. llpusepennble aMIUIITYObI HATpSOKeHHH IWKIa ONpefe/sioTcs No ¢opMyilam:

(Ta )np = Ta Kio.ﬁe, T, (24)

rae 5 a X Ta - aMINITYAb HOpMAJLHBX M KAcaTe/LHBX HampaXeHuH oT HauGonbed
. ) 5
niaTeNbHO AeHcTBymowel Harpysk#, Krc/MM

uk

daﬂeff KOSMHLD’IEHTBI AOIOBEYHOCTH 110 HOPMAJIbHLIM 1 KacaTellbHbM

K ,
or2.6
HanpspkeHusaM  (MCHONB3YICTCH Kak KoaddpuLMeHTH! NPHBEOEHHS peXH=

MOB Harpysku).

3.4.7. KoappuimeHTr AOIMOBEYHOCTH ONPEOSIIIOTCa Mo GopMyiams

4 #: ”yv dadc
.2 25
Koone 5 = \/Ng- ( ) (23)
m =N T )
{ ﬁ:-y”( Laj \7
= — —_— N - 26

rae NO - 0asoBoe YHCIIO LMKJIIOB;

N - umcito wixkmos HarpyXKeHud,

3.4.8, Bemuuna cpeAHero HANPSKEHMS UUKIA HAUPYXKeHHS onpededsieTrcd o

rabi, 8,
TaG6nuua 8
Benu4uHa cpefHero HanpsXeHHs
Tun unkna HarpyxedHus 7
] O max * Cmin | Lmax * T mim
AcvuMMeTpudHE 2 2
CuMMe TpHHHbI 0 6]
[Ty nucupyommi fféﬂ_ _E’E_Z‘Zﬁ_

3,4.9, Bemmumia aMINIATYOR! HOPMAMEHBIX K KacaTelkHLX HanpsaxeHm#t oT poagefct-

pywuell Harpyskd onpefensercd no tabiu. 9.
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Ta6anua 9

I Hanps %
THN KA HArpyMEHHS BemuupHa aMIUMTYOpl Hanp: xc%m
Oa _ 4-3
ACHMMe TPHHBIH " Gmax = Gmin Tmax = Tmin
2 2
CuMMe TpUHHEBI G rmax Tma X
C7J max Tmax
[Mynscupyoumi ——2————- _2_.__

3.4,10, Bpemsd, HeoGXonumoe i OTPAGOTKH IWMK/IOB MNOBLILEHHS AaBiIeHHd,
onpepesigeTcd Mo QopMyiie ;
T?- o1‘_17 NG T? (27)
P 7 7'44 / ~ d‘ fl/ Vi
rpe Z-,, - BpeMs OTpaboTKH Imxnoa NOBBLILICHUS OABJEHUH TPH YCKOPEHHBIX HCHbim
TaHudx, 4;

4
/V n = YHUCJIO IMKJIOB YOBBLILEHUS AABICHKH MpH yCKOPEHHBbX HCHBLITAHRAX,

3.4;11. Bpems, Heo6xoguMoe IR oTpabOTKH IMKIOB CpabaTLBaHHd, onpefeisercd

o dopMyie
Y My g 4
7" = —_— (28)
y ZC’ /ZZ“% ch[ Jz.‘/ ’
rae T o = bBpemsa oTpa IMKI0B cpabaThBaHUYd TPH YCKOPEHHBIX MCHBITAHUSAX, 4;
¥
N p = ducmo IMXJI0B CpabaThBaHud TPU YCKOPEHHBIX MCHBLITAHMSX]

f Y . aacrora cpabaTLiBaH¥A NpA YCKOPEHHLXX MCNbITaHuax, I

YacTora cpaGaTrBeHHs 3‘ HO/DKHA TPUHUMATELCS HCXOAHd M3 yCJIOBHS

7
f \ Z- gﬂ 7 (29)

rae T Jon = BPeMS, NONyCKaeMoe O cpabaToiBanrd, ycraHapimpaercss B TY Ha arpe=-

rar, C.

3.4.12, Ofwee BpeMs yCKOpPEHHBIX WUCHBITAHUE A1 OTPAGOTKH IMKIIOB HaTUpYXeHud

onpefensercd Io ¢opMyie

Y I’ Y
= 30
¥ TMEX T, 7., (30)
rae Tfo = BpeMd MCHNEITaHMR AN OTPaGOTKHM LWK/OB HAIpyXeHus, H.

3.4.13, llonyyeHHEle peXUMb! LMKNOB HA'DYyXOHHS YCKOPEHHLIX HCIBITAHMA NOMMHEI

YAOBIETBOPATEL Cl/IeQYIOUHM yCIIOBHAM:

m
" < Ho Ky (% 66- ); (31)
=774
T-4 m
K (X, —v— ) (32)
Z w8
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Cs
”7 ﬂa/ 6/7742)(
0664
g - T max

>7, (33)

> 7 (34)

/7ﬂ ?

roe 6’_7, u T 4 = TPe[ie]l BEHOC/MBOCTY MO HOPMABHBIM X KacaTe/hLHbM HalpaKee
5 .
HHUEM, KIc/MM ;

/1, = KOSGIUIMEHT 3anaca MPOYHOCTH;
G 2
3 = Tpenen TPOUHOCTH, Kre/MM

75

3.5, PacueT peXHUMOB U3 YCHOBHS DKBHBAICHTHOCTH H3HOCa MOABHXHBIX

xoadgdumeHT 6Ge30TIacHOCTH,

SMeMEHTOR arperatos

3.5.1. YcioBueM SKBUBAJIEHTHOCTH COCTOSHUS TOABHXHLIX MIEMEHTOB arperarop
ABNISeTCA PaABEHCTBO Be/MYHMH HAKOIVIGHHOI'O HBHOCA NIPH YCKOPEHHLIX U HOPMAabHBLIX
4
HCTIBITAHUAX

3.5.2, [lng sneMeHTOB CO CKOILAAINAMH TNMOBEPXHOCTAMH IpPH /\/0 Hg 50 000 nuknos

cpabarpBaHuit BBUAY He3HAUUTENIBHOI'O H3HOCa, (4TO obfecneuMBaeTCs COOTBETCTBYIOWHMM
noabopoM MaTepuadob geranelt u o6paboTkoH moBepxHOoCTEH M NOATBEPKNASTCH MHOIOYHC=
JEHHBEIME MCUBITAHMSMHA) YHCHAO LMKIOB cpabaThiBaHd# NPUHUMAETCS pABHLIM YHCIY IHMKIIOB,

TIOJIy4YeHHOMY H3 pacHeTa yCTAIOCTHOH NPOYHOCTH CHJIOBBLIX 2JIEMEHTOB COIVIAacHO 1. 3.4,

3.5.3. [lna aneMeHTOB CO CKOMB3AWUMHE NOBEPXHOCTAMH (LMIMHAPHYECKHME M INIOCKHe

SO/IOTHUKM), @ TaKKe C yAApPHBIM KOHTAKTHpOBaHWeM (WapHKOBble AATYAKH, KiANAHH ¥ T.A.)

~ . ”

pK /\/0 < 50000 uucno nuknop cpabaTeiBaHus IHPUHUMAETCS
L4 4
MD - /‘/c )

raee N o = HMCIO IMKIOB cpabaThBaHus MpH HOPMAJLHBX UCTLITAHHSX,
3.5.4, s NMoABMMHLIX SIIEMEHTOB C YINIOTHEHMSMY M3 Pe3uHbl X ¢ropolacra

H
pY N o = 20000 uncno mikinoe cpabarripanuil onpenensiercs no gopMyine

H
g _ g Loy %
Ny =N (=) (30)
pY

rae a, - TOKa3aTeilb CTeNeHu KPUBOH yCTaloCTH YINIOTHEHHIL;
o
a,=0 mpu tp, <657
ailpy-65/

35

mpu 65°C < £5,, <100°C;

a,za mn t, >100°C,

rae & - kca¢dUIMEHT YyCTaloCTH MarepHala YIWIOTHEHMM, aHaweHHS KOTOPOTO

nprBedessl B Tadm, 10,
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Tadauua 10

r Marepnan ywioTHeHus PaGoas Kosppuiment
cpena YCTAaIIOCTH
a
Pesuua mapox
MPl=1353 AMI=10 2,40
T=30C=3

UPl-1078 AMI'=10

Pesuna Mapok

hPN-1316 T=350C~3

N o 3,85

APIM=1287 AMI=10, 7-30C=~3

BP-7 7=50C=3

Pesuna mapxr UPIM-1375 BO3AYX 4,90

droponnact=4 AMI-=10, 7-50C-3 2,40

4. AHAJIM3 PE3YJILTATOB PACHETA U ONPELQEJEHIA
PEXXMMOB YCKOPEHHBIX WCITBITAHUN

4,1, PexuMb! yCKCPEHHBIX UCTBITAHUN, NOJydUeHHEE B pesyrnsTare pacdera mo 1., 3,
AOABEEIAKTICH aHaU3Y 110 YCJAOBUK COXPAHEHHH MPUPOALI OCHOBHBIX (PUSHUECKHX NPOLEC=
COB, ONpedeNamnux paboTocnoCOGHOCTE: arperara C yYeTOM MaKCHMAIBHO AJMyCTHMBIX

Harpyasox,

- . 4
4,2, Ofiee BpeMsl YCKOPSHHBIX HCUBITAHHA L - ONpefielseTcs NCXO4d U3 TOJy=

YeHHEX pel3yikLTaToB b i, 3.2,7 u 3.4.11 no dopmyne
/""'y — ,’7'5 ﬁ/
7= Den ™ Caex (36)

~
roe  { men = BPEMS YOKOPEHHBX HCULITaHMA Ha TEIIOBOE BoagedcTene.

4.3, Eciin Bpems wcnprraHui ’Z' MmEX COCTaBiIsieT HeGOMLIYIO0 YacTh BPEeMEHH (Zmen

(saipuMep, v pacnpedeaurenefl ¢ MuApoMEexXaHMYeCKMM M 3JIeKTPOMANHHTHLIM yUpasileHueMm ),

PeKOMEHAYeTCH TpOMSBOAMTH OTPatoTKy LWK/IOB HarpyXeHu#d NpH MaKCHManikHO! dacToTe,
yRoBlleTBOpSoWed yonosuio ( 28), Upu CoXpaHeHHM TeMnepaTypbl HCHbITAHMH, HanpsKeHus
IMTaHHA BJIEKTPOMATHHTa U APYTHX YK&S&HHI:]X B TEXHHYECKHX YyC/IOBHMSX IapamMeTpoB,

B rTeuenme ocraswerocs BpeMEHU Tmen BbIOSpXUBATE arperar B TepMocTatTe MpH

TeMIeparype, HodydehHol npu pacdere (cM. mofpasgen 3,2.4) ¢ nepuOAMHECKOR Ipo-

KauKoil pabouelt XULAKOCTH,

4,4, Ha ocHOBaHWYM TPOBEACHHDIX pacdeTa ¥ adaimza yCTaAHABINBAXTCH PeXUMbL
HarpyKeHusd NpH YCKOPEHHBIX HCILITAHHAX:

- TeMlepaTypHblt pexum mo nm, 3.2.4, 3.3.2;

~ HanpshHKeHme MUTaHus sSAeKTpoMarsuTos 1o M. 3.3.5%

~ PERUMBl M KOMMYeCTBO WMKIOB Harpyxeuwd mo nm. 3,4 u 3.5.

e ‘trlIIJ
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4.5, HMoavyouunie pedylbTaTh [ (XIMOB YCKODEHHBIX UCTIBITAHUI CBOAATCH

B tabn. 11,
Tabauna 11
o) !
: , 2
g A e L& Z1 B =
5 Temnepatypa E QQ’ é IS ] = % 8 8
§‘ pabouelt )Knmcocnqg - é & E & E &
S ¥ OXpyXaicuel g 3 8 E 8 § & g ol o E @‘E b
g cpeast, C sk & Ed =g 8
N 8 § g "l g E b BZE &
: | ac NiRIRtS I N
5
; %g IR ISR IR S LY
£3 HIEHIERIENER B LS
g _.Y - Y Y Y Y Y v
5 gy __Y Y Y Y Yy 4 4 Y
2 'f-'ycz‘ toc, | Ty ch an Tz_ P Uz T.swz
i tl =e? - | W /v,f. | p? | uf T
oy o 4 P ¢ ¢ o

4,6, Ha ocHopannn BrIOpaHHbIX pexMMOB paspabaThiBaeTcd NporpaMma yCKOpeHHbBIX
UCTIBITaHME Ha pecypc. [IporpaMma yCKOPeHHEX HCHEITaHuUM BBOAMTCH B OEHACTBYIOMYIO
TEXHUUYECKYI0 AOKYMEHTAIMIO 10 COIVIACOBAHHUIO C TPeACTaBHTENeM 3aKaayuxa Iocie
TIONTBEPKOCHUA SKBUBAICHTHOCTU PEXUMOB HOPMAJILHBIX U YCKOPEHHLIX MCIILITaHMil

JI0 PEKOMEHAYEMOMY JNpWIOXKeHuo 1.

4,7, [lppMeprl pacyeTa peXUMOB YCKOPEHHLIX SKBHBAMCHTHBIX HCULITAHNA S@KTPO=-
THAPaRIHYECKOrO paclpefdeqTelld ¥ peryaropa pacxofa A[aubl B CIpaBOYWHOM TPHIOKE=-

HUM 2,
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g—iord

MPUNTOXEHME 1
Pexomenayemoe

PEKOMEHALIMU TIO KCIEPUMEHTAJILHON MMPOBEPKE
U TIOATBEPXIEHNI0 3KBUBAJIEHTHOCTH PEXUMOB
HOPMAJILHBIX U YCKOPEHHHKIX WUCIBITAHWUM

1. 9KCIIEPMUMEHTA/IbHAA TMPOBEPKA U TIOATBEPXIEHUE
PEXVMOB YCKOPEHHHIX KCIIBITAHUH

1.1, PexuMBbl YCKOPEHHLIX MCNLITAHUHA, NOJYyYeHHLIE PACUETHLIM IIyTEM COIVIACHO
MeTonuKy, SKCMOPHMEHTAIBHO NPOBEPAIOTCH U HOATBEPXKOAWTCH B HPOURCCe TPOReASHus
YCKOPEHHBbIX HCIBITAHEH, NMPH 2TOM:

- npoeepsieTcd paGoToCNOCOGHOCTE arperarta Ha peXuMax yCKOPOHHLIX HCNbITaHul;

= HCHOML3YIOTCS NOMYyYEeHHLE pPeayihbTaThl WIS YCTAHOB/IeHHI SKBUBAJICHTHOCTH

YCKOPEHHBIX M HOPMAJIBHBLIX HCIBLITAHUH,

1.2, [na SKCNepMMEHTA/NLHONO NMOATBEPXKASHHAA PeXHMa YCKOPEHHLIX HCTILITaHHH
MPOBOAATCH YCKOPEHHbIE HCTLITAHHS B NOCIHEAOBATE/LHOCTH, YCTAHOBIIGHHON MI1d HOpMAIIb=
HBX HCHbITaHmi, Ha oGopyaoBaHuM, oGecnedmpalomeM BOCTPOM3BeOCHHEe PACYETHLIX YKECTO-—

YeHHBIX PEXHMOB TIO HArpysKaM M TeMmleparypam,

1.3. OTtpaborka pecypca arperara IpH YCKOPEHHLIX MCNLITAHHSX MPOBOAMTCH B COOT-

BeTCTBMM C PACYETHLIMM pexumamu (CM, Ta6n, 11 macroswero crauiapra).

1.4. Tlpr npopefeHHMH HUCHBITAHMA C LEJBIO IPOBEPKK X TIOATBEDXKACHUS PEKUMOB
YCKOPEHHBIX HCIBITaHUHA COXpaHAeTcs 0GbeM KOHTPOIEHBIX MPOBEPOK M UCTLITAHKA Ha BHellw
Hue po3peficrBud B coorsercTBHE ¢ TY (T3).

[lpn HCHBITAHMAX C LEMLI OTPaboTKM mpOoTpaMM K YTOUHEHHS PeXUMOB YCKOPEHHBIX
UCTBITaHKE AOTYyCKaeTCsd, 1O COINIACOBAHHMIO C NPeACTABUTENIEM 3aKasyuka, NPOBOAMTEH

TONBLKO OTPaboTKy pecypca ¥ HeoOXOmMMBE KOHTPONILHBIC TPOBEPKH arperara.

1.5, Arperarbl C HOUPEPEHIBHEIM NOTOKOM MUAKOCTH, PEXMMBI YCKOPEHHE'X HCTbI=
TaHui KOTOPBX NpeAyCMaTPUBEIOT UCTILITAHUS TpPX TIOBLIUEHHLIX TeMIepaTypax OKpYyXaio=
me#t Cpebl, peKOMeHAyeTCS MCTLITHBATL He B TEIIOBOR Xamepe, a B Te IVION30/TUPYIOLIEM
KoxXyxe, B @ToM ciyuae arperar ofeprbiBaeTcd ABYMS CIIOSMH TEINIOR30UPYIOLEro

Mareprana,

1.6. PeXuMEl yCKOPOHHBIX HCHEITaHUM yAOBJIETBOPAIOT yCJIOBHIM paboTOCNocOoGHOCTH
arperara, ecim:

- XapaKkTepPHCTHKH arperara INpH KOHTPOILHLIX IpoBepKax, NPOBefASHHLX B ofbeMme
U TUpH ycloBuax, ykasauuelx B TY (T3), yaoenereopsiior TpeGopauuam TY (T3);

= COCTOMHME OeTaslell M y3noB, & TaKxe pesynbTaThl MX MHKpooOMepa yAOBJETBO-

psioT TpeGOBAHMAM TeXHMHECKON AOKyMeHTaluu,
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2, OUEHKA SKBI/IBAHEHTHOCTI/I PEXVIMOB UCIILITAHUN

2.1. PeXxuMpl yCKOpEHHBIX MCHBITaHAA AOMMHE! GbITHL SKBUBAICHTHBIMH PEXUMaM

HOPMAJBHBIX HCIBITAHUM 10 CBOEMY BOSHOSHCTBHIO Ha TEXHHYECKOe COCTOSIHHe arperara.

2,2, DKBUBAJIEHTHOCTE PeXUMOB HCIIBLITEHHA MOXeT yCTaHaBMBaThCH!
« METOAOM pacHeTa;
= METOAOM CpaBHHUTEJLHbLIX kCHbITaHui arperara - IIpoTOTHIA;

MEeTOOAOM CpaBHEHUS C pelyiibTaTaMH dKCINTyaTalMu;

MEeTOOOM CpPABHUTSJBLHBLIX HCHBITAHMIE,

2,3. [lna ompHKH SKBHB&ICHTHOCTH PEXHMOB HCILITAHHH N0 TEXHHYECKOMY COCTOSfi=
HUIO 9IEMEHTOB M Y3IIOB arperara NPOU3BOALATCH C/RAyIOWHe paGoTh:

~ omnpefesieHNe (YHKIHOHANLHLX XAPAKTEPHCTHK (lNApaMeTPOB) M KOHTPO/ILHEIE
npoBepKun B oObeMe ¥ IpH yCIOBHSIX, ycTaHoBleHHbx B TY (T3);

- Mm{poo&aep TOBEPXHOCTeH TpPEHHS NOABHNHLIX JJIEMEHTOB (30/OTHHKOB, IM'AIIbL3,
KflanaHoB, cepedl U T.IL);

- o0Mep ¥ olpefeneHre XapakKTEPHCTHK [Py IKUH;

- MHKpPOOOMEp pPesHHOBEIX YIUIOTHHTEJIBHBIX KOMEIl H MECT HX YCTAHOBKH, pacieT
baKTHUECKMX HATHIOB M Be/IMIMH PACTSKEHHS PeSHHOBLIX KOJELl IO CpeAHeMy AMAMEeTpY:

~ B3PELINBAHNE PE3UHOBBLIX # (GTopOINIACTOBLIX YINIOTHHTEJBHBK KOJEIL

2.4, OueHKa TEXHHYECKOI'0 COCTOHHHS KOMIUIEKTYIONMX H3Ae/mi MO pesyimbraraM

YCKOpEHHBIX HCUBbITaHuil mpomspogmTes corsacHo TY (T3).

2.5. Tlpa ycraHOBeHNH 9KBAB&JIIEHTHOCTH YCKOPEHHBX M HOPMAIBHLIX HKCIBLITAHMA
o pexuMam HCHblTaHul peKoMeHOyeTcd NMPOBOAUTL:

- CpaBHeHue I aHa/M3 BelMYKH HSMEHEHHd (YHKINOHANLHEX XApaKTEePHCTHK U
KOHTPONLHBIX TlapaMeTpos, ycraHoeieHHox B TY (T3) Ha arperartws;

- pacHeT M CpaBHeHMEe BEJIMYHH H XapakTepa H3HOca NoBepxHocTel moABHMM b
BJIeMEHTOB;

= CpaBHEHHE BeJIMUH U3MEHEHMd XapaxTepPHCTHK IPYMUH;

=~ pacyeT BEe/MYHH OTHOCHTE/IEHOA ocTaTo4HOH nedopMalWM pes3uHOBLIX KOJEI X
CpaBHEeHKEe NOIYUYSHHBIX BEIIAYUME;

-~ pacyeT ¥ cpaBHeHHE BEIMYMH ¥ XepaKTepa H3HOCa, COCTOSHMS foBepxHocTel

' PEANHOBEIX YIUIOTHEHMH,

2.6. [lonyckaeMoe OTKIIOHEHHE CpaBHHBAGMBIX BENWYMH APYT OT APYT'a He HOIDKHO
NpeBLIlaTh BEeJIMYUHE, OIpefe/igeMoll BepOYTHOCTHEIMHE 3aKoHaMHM pasbpoca napameTpoB
rugpoarperarop, obniyHo He Gonee 10 , , . 20%; npu Gombuiux orrmouenuﬂx.npouaso.
OUTCHA KOPPEKTHUPOBKA PEXUMOB YCKOPEHHLIX ACHRITAHU#l ¥ YCKOPEHHLIEC WCHLITAHUS IIOBTO-

psiorcd.
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NPUIOXEHUE 2
Cnpapoutoe

[IPUMEPbl PACUHETA PEXVMOB YCKOPEHHBIX
3KBUBAJIEHTHB!X HUCIIBITAHUN

B HacTosimeM NPUIOMEHEH NPUBOAATCH NPUMEPHLI pacyeTa DEXHMOB yCKODEHHbIX

SKBHBAJIEHTHLIX HCYBLITAHMI Ha rapaHTHHHBIA pecypcC ABYXNOSMUHMOHHOIC 3JEKTpROruApaB-

IIMYECKOI'0 paclupefpesuredid 4 peryasitopa pacxoja.

[lpumep 1. dnexrpcruapapnuyecKuil pacrpegemTelb

1. UICXOIHbBIE OAHHBLIE AO/1d PACHETA

1.1. Ycnoena oTpaboTky rapaHTHiHOro pecypca mpuHBedeHnl B Taba, 1.

Ne yawm.

Ne u3s.

Ta6ai.. 1
i - i 3
8 a £ ¥ T, Hucno wikmop = = ] g _
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3%1% 3 2y g% § ¢ |“Hacoc’} "Bak” 21 Eg\; e J‘ 5
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®
[ToBblueHns OaBneHus arperara Ipou3BOAATCH!

- y npoxoaxuxa “Hacoc” ¢ 220 pgo 300 KPC/'CM2

He Gomee O,1 c;

TUpY BPEMEHH OelCTBUfA

} 2 . ~ -
= y mpoxomuxa "Bak” c¢ 20 go 100 krc/cMm~ mpu Bpemeuu AeHcTBHS He Golee O o«

[lpn atoMm cpabaThBaHud arperaToM He NMPOHSBOASTCH,

e ee———— . e
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Tpaguk TemmepaTypHoTo mukina mpupenes ua wepr. 1.

o
t

160 F" I A

120 |1 AL

N
\

0 %0 30 720 B0 200 T rum

TeMrepatypa paGoueil XKupkocTu

— —— — TeMIeparypa OKDyXalomei cpefpl

Hepr. 1
1.2. Pabouast xuakocThb — 7-50C=-3.
1.3. Oxpyxawmast cpeda - BO3AYyX.
1.4. Naenenve y npoxomumka “Bax” - He Gonee 20 KI‘C/CM2.

1.5, TMpoTok paboueil KuAXOCTH Hepe3 arperar - B TeueHMe BCEro BpeMeHH

palboThl
1.6. Pacxon paGouelt wupkoct - o 60 n/mMuH,

1.7. I'nppaB/myecKkoe COIPOTUBIEHME arperara HpH Temueparype patoue#t XUOXOCTH

251100C u pacxoge 60 n/myH -~ He Bomee 10 KT‘C/’CMz.

1.8, Pexum paboTel 9MeKTPOMAarHuTa -~ MIMTENbHLE. 50% rapaHTHiiHOTO pecypca

ACKTPOMAariuT HaxoauTcsd 1104 HamnpdxXxeHHneM,

1.9. Bpemsa cpabaTeBanus NP MHUHHMAILHOM AaBleHAM y Tpoxodnumka ‘Hacoc”

np# NOJIOXUTENBbHBIX Temneparypax - He Gonee 0,13 c,
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2. AHAJ/IM3 BO3IEUCTBYA PEXVMOB UCIIBLITAHUM HA 2JIEMEHTEI

2.1, dnemMenTaMn, U3MEHTIONIMMY CBO@ COCTOAHHE B peaylbTare Bo3aeHCTBUA
3aZaHHOr0 KOMYeCTBA TeMIepPaTYPHBX LMKIIOB, SBJAIOTCS PeSHHOBLE YIUIOTHEHHS
(uepr. 2, Moz, 2 ¥ 3) ¥ SIEKTPORSONAIMA OGMOTKH SMEKTPOMACHATA X BLIBOAHBIX
KoHLOB (uYepr., 2, noa. 9). g sTHX o/BMeHTOB NpeobnajaionmM SBISETCH MPOLECC
crapeHus Mmatepuaia,

Marepuane! pe3uHOBBX YIUIoTHeHHH - HPM-1287 u WUPI-1353.

Marepunan o6MOTOYHOT'O NMPOBOLA NIEKTPoMAarHuTa ~ [THDT-umup, xinacc "CY.

2,2, dneMeHTaMH, U3MEHAIOUMMA CBOe COCTOfHHEe B pe3yiibTare BO3fAedCTBHA
BafaHHOI'0 KoumdecTpa cpabarniBanmit, gsasiorcs (cMm. wepr, 2):

-~ WAPKKOBLIY OATYMK -~ 103, 8 (KlanaH=-cemIo), WIOCKH# IOMOTHHK C ONOPHBLMH
BTYIXAMH = O3, 5, NOPIHE - N03, 4 W NOABMKHEE pesuHoBLE yruioTHeHua, [Ana sTux
7IeMEHTOB NpeotnafalmuM SBIFeTCs NMPOUeCC MIHAINBAHMA KOHTAKTHPYIOHIMX NMOBEpPX~
HocTell;

- Kophyc « 103, 10, npobku - 1mo3, 1, NMPOXOAHUKH =~ NO3, 7, NPYXUHBLl =
noa. 11, mms xoropnix npeobiafalommM FBIFETCS NPOUSCC HAKOINIEHHS YCTAJIOCTHBLIX
MoBpeXaeHuH, '

Heaxomnnenne ycTalOCTHLIX NoBpexASHUA B Kopryce, npobkax M HPOXOOAHHKAX NPOHC—

XOMIT TakXe B pedyabTare NOBHIIEHXAd AaBlleHuHd B TONOCTAX arperara.

3. PACHET PEXHWMOB U3 YCJ/IOBUA 9KBUBAJIEHTHOCTHU
CTAPEHU{A PE3HMHOBBIX YTIJIOTHEHUN

3.1, Onpenenenne TeMneparyph HENOOBUMHLX PESUHOBLIX YIUIOTHEHHH IpPH

HOPMAaJBHEIX HCIIRITAHUAX,

3.1.1. OxpuBasieHTHAd TEeMIepaTypa OKpyXakouwel cpelanr u paGouell xugkocTn
onpefeisieTcd 1O TeMuepaTrypHoMy Wmkiy (cM. wepr., 1). Ha yuacrkax 1, 3 1 5 Tem~
neparypa omnpefieifdeTcd rpaduyeckuM uHHTerpHpopaHueM, Tak Kak TeMunepaTypbl Ha 9THX

YHacTKaX U3MEHATCH MMHeflHO, TO oKBUBAlCHTHOE (pacueTHOe) @HauYeHHe TeMIeparypo

fga ° Oymer pasHO ee cpeHeMy 3JHaueHMIO Ha ydacTkKe. PeaynbraTel pacdeTa nNpupefe-—

HEl B Tabn 2,

Tabnuua 2

Hue. Ne gyGaunara
Kus. Ne nogawnunka

Temneparypa, °c Kosddummenr
Yuace ” " » - P - mi;\mepa'ryp-
o8 Loe C e e, pacy t.mpaoq Aty ¢ Zc 4 Bt e " Hzrpysm
1 60-170 | 60-130 115 95 6 20 3 0,15
2 170 130 170 130 4 40 4 0,10
3 1170-100 { 130-100 135 115 5] 20 3 0,15
4 100 100 100 100 7 0} (0] -
5 100-60 100-60 80 80 8 6] 0 -
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1 - mpobka; 2 - YIIOTHUTENRHOE KOIBILO; 3 - YIVIOTHUTENbHOE KObLO; 4 ~ IOpUIeHE;
5 « WIOCKU# 30JIOTHHK; O - OHNOPHbIE BTYJIKH; 7 = [IPOXOAHUK; 8 - IIAPHKOBLM OaT4MK;
O - obmoTka anekrpoMaruura; 10 - kopmyc; 11 ~ mpyXuea

Hepr, 2
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3.1.2, Temneparypolt Harpesa yWwIOTHeHHH oT ApoccermpopaHus AL ip npeHe Gpe-

raeM BBHAY HeGOJLUIOrO CONPOTHBIEHAd BHYTPSHHHX KaHaJIOB arperara.
3.1.3. Temnepatrypy Harpepa yIIOTHEHHH Npy INIMTE/LHOM BKIIIOYEHHH 3SIIEKTPO-

marsura At : A, OTpenessieM To rpaguxy (uept. 1 HacTosiuero craHpapra), Pesyiabrars

npubeneds B rabm, 2.

3.1.4. Temneparypy Harpeba YINIOTHEHH#i OT Bo3[elcTBHA OKpyxaimwe# cpensl

H
o,

rpatuka (wepr. 2 wacroswero crammapra). PeaymbraThi mpuseneunr B Taém. 2,

onpenenseM 1o ¢opMyle 5 HacTOAWEIro CTaHAapTa C IpHMeHEeHHeM 3aBHCHMOCTel

3.1.5, TeMmnepaTypy HeNOABMMHLIX PE3MHOBBLIX YIVIOTHEHUR olpefeisieM 1O ¢op-

Mydqle 2 HacTofwero craugapra, Pesyinbrarsl pacueTa TpHBefeHb! B Tabim. 3,

Tabauua 3

Temueparypa, C
TIp¥ BKITIOYEHHOM IPU BHIKJIOYEHHOM
Yuace H 3JIEKTPOMarHuTe 9IIKTPOMArHuTe

ToE tJM‘ H H H H H M
st |8ty | tay | AL, | Aty | thy
1 95 5] 3 104 0 3 98
2 130 4 4 138 (O 4 134
3 115 35 3 123 0] 3 118
4 100 7 0 107 0 0 100
5 80 8 0] 88 0 0] 80

3.2, OnpenenexHue TeMneparyp s HENOABMNHEX PESHHOBLIX YINIOTHEHHR npu

YCKOPEHHBIX HUCIHBLITaHAAX
3.2.1. Ha ocHope pexomenpmamuii mn, 3.2.2 u 3.2.8 wHacTofumero crasjapra
4 _ 5 _ o_ _
NpEHEMAaeM Zf_ﬂc = tac =770 C =LlonsST .

3.2.2, TemnepaTypsl HarpeBa yINIOTHEHUA OT [APOCCE/MPOBAHHUS, OT IJIEKTPOMATHATA
¥ OT Bo3geficTBHA OKpyxalowel cpednt pacuMThHIBaE@M TaK Xe, Kak ykKasaHo B mn, 3.1.2 -

3.1.4. u nonyuaem:

Atip =0
At,, = % npw U=27 B;
Aty = 0.

3.2.3. Temmeparypy ymwioTHeHu# ompefensieM no ¢opmyinie (2) wacrosmero craunapra,
IpY ®TOM TEMIeparypa tlgy 6yneT papna:

- TIPM BKJIIOYEHHOM OeKTPOMATHUTE z‘;’y = /70 +4 = 174 e ;
7

o
~ TpH BLIK/IIOYEHHOM SJIEKTPOMATHHTE tﬁy =770 C.
2
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3.3. PacuyeT BpeMeHU PKBHBAICHTHOI'O CTapeHHd HEMOABHXHLIX PEe3HHOBBIX
yIVIOTHEBHR

Y
3.3.1. Pacuer BpeMeHu T/,y npoBoOuTCH YO ¢opMmynam (6) u (8) HacTogmero

cTaHAapTa. 3HaueHHs KOS(PHIMEHTOB o [ Haxopmarcs B TaGl, 2 HacToOdUEI'O0 CTaHAapTa.

3.3.2, PeaynpraThl pacyeTa BpeMeHN SKBHBAIEHTHOI'O CTaQpeHHd YINIOTHEHHM u3
pesuusl VPI1=-1287 u nopaaok pacueTa O/ OQHOI'C TeMIEPaATYpPHOTO IMKJA MpHBeJeHbI

B tabi. 4.

O6mee Bpems 2KBUBAJIGHTHOI'O CTApPeHHd yIUIOTHEHMH u3 peaunsl UPI=-1287

B Teqexme r‘apaHTnﬂHor‘o pecypca COCT@aBIIeT.

’" =7 Z'Z' ‘Z T =140,5 + 122 = 262,5 u,

3.3.3. Bpewm SKBHBAJIGHTHOI'O CTapeHns ymunoTHeHult ua pesuunt VMPII-1353
NMOACHUTHIBAEM aHajoruuHo 1. 3.3.2.

O6uee BpeMs 9KBUBANEHTHOT'O CTApeHHus yIWIOTHeHHl u3 pesmns! VPI~-1353

B TeyeHMe rapaHTHAHOrO pecypca COCTabBideT:

Tb’
Py~ 123,5+127,5= 251 u.

3.3.4. B ceasu c TeM, 4TO BpeMs SKBHMBATICHTHOI'O CTApPEHHUS M3 pe3UHBI
HPI1-1287 npesBnwaeT BpeMs 9KBHBAJCHTHOI'O CTApeHHS! YINIOTHEHHH M3 pe3HHEI

HPI-1353, To, cornacHo 1, 3.2.9 wacrodwero craugapra, NPUHUMAEM BpeMs WCHLITa—

Hulli Ha TeIvIoBOe BO3AeHCTBuE: pr = 263 y,




OCT 100228-77 crp. 25

zee'se ove mm&w
Ly2'o 86'08 = €9'T+8G‘'T-€Q'T-GG'T-TO'T- $9'T- G9'T-69'T -6L'T 06 08 oz e}
L XA 19'9C = €9'1-8G'T-€G*'T- GS*T-T9'T- ¥9'T- GO'T oL 00T (015 4
126°'0 98'0T = €9°T+8S'T+€G'T-GS'T-T9°'T .N.ov@.ﬂ [4e] OLT STT o1 €
cic'oe YOT‘O = €9°T-8S'T+€G'T .w.ommé 98 veT 091 4
8L9'0 1G'6C = €9'T-8G*'T*€G*T*SS T TO'T ¥9'T-GO'T "4 69'T cL 86 (o7 T
viL'ee ove |92
L1€'0 no“.mwnv.owm._pmo;.wm;.mm;.mm._;m;.vm;.mm;.mw._ .m.oﬁ; o8 88 ozc <)
€08°T €0'6C =, . 89'T-€9'1-8G'T-€G'T-GS'T-T9'T - +9'T .m.omaﬁ L9 LOT . 0¢ 4
LYO'T 86'6 =, .(,89'1'€9'T-8GT-€S'T-66"T -, TO'T 155 vLT ecT ot €
00g€‘oe 8T‘G = «.owo.ﬂ.mw;.wm;.mm; .N‘omm.ﬁ ‘9¢ 8eT 09T z
L¥L'0 8L'0T uv.ow@.ﬁ.mo.ﬁ.wm.?mm.ﬁ.mm; ‘T9'T-¥9'T .@.oqu oL ¥OT (oY T
R Y (L Bl - Wil P
A ) v=7 ‘edAzedouns o —oFRL
‘Bedg ' N L ‘Bwadg

¥ ®nurgw ]

K]

89ce

CHRRNNNNOU G UR)

“WEN G

RICHNVGAY 3y “any




Ne u3m.

Ne u3s.

3269

Has. Mo ay6annara

Hus. Ne nogannnuna

0CT 1 00228-71 cxp.20

4. PACHET PEXUMOB U3 YCJ/IOBUl 9KBHUBAJIEHTHOCTU
CTAPEHUSA OBMOTKH 3JIEKTPOMATHHUTA

4,1, PacueT TeMunepaTyphl OOMOTKM 37IEKTPOMATHHTA NPH HOPMAIBHBLX

HCHOBITAHHAX.,

4,1,1, Pacyer TemMneparypbl 0GMOTKM HpouspoauTcd 1o ¢opMmyne (11) macrosuwero

craHaapra. 3HaYeHHs NeperpeBoB Af05 onpefieniseM no rpad¢uky uepr. 1 HacTosuiero

CrenAapra, HCXoas ua TOro, Ut0 t,5ne Cpp.

Y arperara ¢ HeNpepoBHEIM NMPOTOKOM pabodell MUAKOCTH TeMneparypa Koxyxa

anekTpoMarsuutTa Gyger Gmaka K TeMuepaTrype xopnuyca. To o0ecieunBaeTcs HaMTHEM

TemIoBore Mocra. I109ToOMy NPHHEMAEM. t/(ﬂ.?ﬂ?

=taor T toy.

Tak Kak pexuM paboThl 9NEKTPOMAarsuTa LJIATEILHLN!, NPUHHEMAaeM K 7= 1.

PeayneraTh pacueTa tﬂi npHBeAeHE B Tabll. 5.

TaGauna 5

Temneparype, °c
Ip¥ BKITIOUEHHOM Tpd  BIKITICICH-
YuacTok HOM B9JIeKTpPO-—
BIIEKTPOMAaTHHTE i
‘ - Maruure
Troxc |8t o6 | Tob Tob”
1 104 52 [ 156 98
2 138 46 | 184 134
3 123 49 | 172 118
4 107 51 | 158 100
5 88 55 143 80
YckoOpeuH el

ucnuiravug | 174 43 | 217 170

4,2, PacueT TeMneparyps OOMOTKH 21eXTPOMAIHUTA IPH YCKOPEHHBLIX

HCHLITAHUAX .

4,2,1, PacueT Temueparypsl 0OMOTKH TPH YCKOPEHHBLIX UCHBITAHUSX BOASTCS

aHajoruyHo 1n, 4.1.1,

PesyneTare! pacueTa npuBefeHnl B Tabi, 5,

4,3, PacueT BpeMeHWU 9KBUBAJIEHTHOTO CTapeHud OOMOTKK S/eKTpOMAarHuTa,

4,3.1. PacueT BpeMeHM SKBHBANICHTHOI'O CTapeHUss OOMOTKK S/IeKTpOMAarsura Z-aé“

npouspopuTcd mo ¢opmyne (14) Hacrosiiero craHaapra.

3xauenne koadhulvenTa

» = 20,9%.

7" omnpepenserca mo Tadil, 3 HacTO4WEr0 CTAHAApPTAa
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4,3.2, Topagok pacdera ¥ NOMyYEHHLE pe3yibTaThl Qi OAHOTO TeMIepaTypHOIo

LMKJIa HAUPYyMEeHUS ¢ BKIIOYSHHBIM M BBK/IIOYEHHBIM SJeKTPOMAarHHTOM INpHBeAeHBI

B Tabiu, 6.
Ta6nuna 6
Bpemsd, Temmneparypa, °C OcHoBaHue |Bpewms,
TH - P HaTYpailb= ’Z"‘/
06 . p 4 £ 4,45y, |HOTO JlOTa~ .y
YuacrTok ‘*’ foﬁ t.‘; " tai.-tzd- 7= adtr 0bi prdna of Ji
MHH ¢ ¢ ¢ + e MYH
1 20 156 -61 -2,919 0,054 1,08
E > | 160 | 184 -33 -1,579 0,206 |32,96
§g3 | 10| 172 | 217 -45 -2,153 0,116 | 1,16
o
EBa4 | s0 [ 158 -59 -2,823 0,060 | 1,80
¥ m
(% 5 20 | 143 ~74 -3,541 0,029 0,58
5To8| 240 - - - - 37,58
1 20 98 -72 -3,445 0,032 0,64
2 |160 | 134 -36 -1,722 0,179 [28,64
E.la [ 10 [ 118 | 170 -52 -2,488 0,083 | 0,83
L QO
g El4a 30 100 -70 -3,349 0,035 1,05
%g 5 20 80 -90 -4,306 0,013 | 0,26
o
Q
& |37, 240 - - - - 31,42
“

Ne w3m.

Ne u3s.

3269

Hue. No ay6aunara

Rue. Ne nopnunnuna

Bpems 9XPHBANEHTHOr'O CTapeHMs OGMOTKM 34 OMMH TEeMIEPATYPHbII HNKI COCTAB

geT:

= TP BKINOYEHHOM 3MIEKTPOMArHHTE Z' 0J = 37,58 Mun;

—~ IOPH BLIKJUOYCHHOM SJIEKTPOMACHUTE fa 5

= 381,42 mun.

anmsaneu'rnoe BpeMﬂ c'rapeuua OGMOTKH B TeYEHHe rapaHTHHHOTO pecypca

cocTaBiseT: Z’M: /Im aﬁ’ tn, ‘l'5 = 189,9 + 130,9 = 321 4.

4,3.4. Tak kak Tp 4/ < T 5 , TO PACCUHTEHIBAEM HEOGXOLEMOe HampshKeHHne

TMTAHAS SIEKTPOMATHATA, TPH KOTOPOM OyneT MOCTUIHYTO SKBHBAJISHTHOE CTapeHue

SJICKTPOMIOIMIMOHHOI'0 MaTepuala o6MOTKH B TeyeHHe BpeMeHH Z—

PY

Ucnombaya dopmyny (15) Hacrodmero craufapra X yuaremad, 4To B L. 3.2.2

Ve
NOTyweHo BpeMs HUCULITaHud arperara ¢ BKIYEHHBIM 3EKTPOMATHUTOM ¢

aaxomm U

U

=1 =
Pyy 40,54

= 27(1 + 0,004-20,9:(/7-190/140,5) = 27,8 B.
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5., ONPENEJ/IEHUE PEXWMOB LMKJ/IOB HATPYXEHUSA
YCKOPEHHbBIX WCIIBITAHUN

5.1, PaccmarpuBaeMbii 3eKTpornapaBiMyeckull pacupefe/mMTelb HMEET LWapHXoBbIit
jaTuvk, YuUuToHBas pekoMmeHpamy n, 3.5.3. HacTOfEro craHaapra NpwHAMaeMm
vZ=ny.
5.2, OupefemiM QONyCTEMYIO dacToTy cpabaTeiBaHug 1o ¢opmyne (29) Hacrosmero
craudapra c ydetoM 1, 1.9, Hukn cpabGaTbiBaHud pacnpefeiMTeNs = BKIOYOHHE H

— N

BLIK/IIOYEeHNe siiexTpomaruura. Toraa: Zz}wf 0,3 ¢; Jé-‘/ =53 <~ 5/21,.

5.3. Bpemsd, HeoOXoauMoe Mg OTPAaGOTKH IMKIIOB cpabaTniBaHud, OnpefelseM
no ¢opmynam (28) HacTrosimero craHpapTra

- TPH HOpMAJILHOH TeMneparype:

Y
N 1000
~ o1
l, = = =383,3 ¢ 2~0,1lu;
£ £ 3 c 15
- PN TeMIepaTypHbIX IMKIax:
¥ N 9000
Pyl = 3000 c=0,835 1.
2 f 3

5.4. Bpems, HeoOxoauMoe mid OTpabOTKH NOBRIUEHHS AABlIeHMd, OmnpeAesisieM
no gopmyne (27) HacTosuero cramaapra
v mpoxoaHuka “Hacoc”:

- TpH HOpMAaNLHOH TeMlleparype

Z,.‘/

= 1000:0,1 = 100 ¢=%x0,03 u;

14
- T[PU TeMIEePaTYPHEX IMKIIax
~Y
L,72= 9000:0,1 = 900 ¢ 20,25 u;

y mpoxomHuka “Bax”:

- NPY HOpMa/lkHOR Temneparype:
¥
I =1000:5 = 5000 ¢ = 1,39 =
é£
- TpY TeMNeparypHbX LHKIax:

Y
7, = 90005 = 12,5 .

Tax xax orpaGoTKy NMOBLHIUGHWS AaB/RHUS y mpoxomiuxos “Hacoc” u *Bax” moxuo

NPOUSBOOMTE OOHOBPEMEHHO, NIpHHUMaeM Gombilee aHaveHHNe TNIOMIyYeHHOI'O BP&MEeHH,

5.5, PacueTh! nokasai, 4TO BpeMsd MCUBITAHUN Ha MeXaHHMYECKOoe BolpeHcTeHe
cocrapideT HeGoMBIIYIO 4YACTh BPeMEHM HCUbITaHmd Ha Temwlopoe Bosgeftcreue. ITosTomy
B COOTBETCTBHK C PEeKOMEHAAUMAMM HACTOSWEro CTaHAapTa lpeAycMaTpuBaeM oTpaboTxy
uCTbTaHEE Ha MexaMuueckoe podfelicTeue TpH uYacrore F = 3 D'l # COXpaHEHHM

OCTANILHBX TpeboBanu#l TEXHHYECKHX YCIIOBHI,
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‘6, YCTAHOBJ/IEHHME PEXVMOB YCKOPEHHBIX HMCIIBITAHUN

6.1. O6mee BpeMs YCKOpeHHLIX MCHbITaHHE onpefendem 1o ¢opmyne (36) HacTos=-
mero crakaapra

¥ ¥ - Y Y Y Y Y Y

=l 5, + = + + +0° +7 =

-Zaib; Crén * T, ox Toy Tc, Tcz 7 s A 2
=263+0,1+084+ 1,39 + 12,5 = 278 4,

6.2, PexuMbl yCKOpeHHLIX HCHBITaHU#l npupeneHn! B Tabn, 7,

Tabnuna 7

8 o ¥, |Unmeno wmos - ?

g émﬂm 2 NOBLIIEHKS E ¢ " E @ BpeMms Brigepe
g > g " 2 Aabnenit !§ Q g KH 37eKTPO=
&3 9% § Ny 5 2 g E MarsuTa
E i n ¥ 8 8 Ey s oA HampsKe-
5330 o§ TIPOXORHMKOB " |8 93 % ‘é.m mmem 7,7,
2 g- - -] » a » » :h-_ 5 E\ E' |-
HHAR e XS R AR IS

+20 1000 1000 |1000 |He oroso- 27,0 -

peso 210
®
+170 9000 9000]9000| 278 27,8 141

Ne u3m.

Ne u3s.

3269

Hus. Ne ay6ausara

uns

Hus. Ne nopnnsnusa

®
Brigep¥xa B TepPMOCTATE.
6.3. KoadpmmeHT ycxopeHus HcnprraHut ompepednseTcd mo dopMmylie
" _ 20004
y T 278
Tadzq “

K

y: :7,2

Mpumep N 2, Peryiadrop pacxoaa

1, UCXONHBIE [AHHBLIE [JIf1 PACYHETA

1.1. TapanTufiuent cpox ciayx6u = 100000 nameHeHu# papjeHus Ha BXoge

B arperar B Teuenue 3000 /OTHBX U,
Lngner HarpyxeHus uo AaBieHuo (cM. uepr. 1 u 2).

Ycnopua oTpaGoTkn npuseneHnl B tabm, 1.




0CT 1 00228-77  crp. 3

Ta6nnua 1

Temneparypa, C Yncio Yucaio Bpems
paboueii oxpyXalomei| TeMICpaTypHbX LDIKIIOB HCTIBITaw
KUAKOCTH cpenpl InKJI0B ] Har‘p;);eima 1 Huhk
-é.;:c tgh;v ry 0 nagneumo (4
20 20 - 17500 -
60-125 60-140 -
125 140 7500
1253-~50 140-70 1000 - 3000
90 70 22 500
90-60 70-60 -
-60 -G0 - 2500 -

Ne nam.

No u3s.

3269

Hus. Ne ay6nukara

Hus. Ne nognunnnka

1.2. PaGouag »uakocTh = AM[=10 I'OCT 6794-75,
1.3, Oxpyxajomag cpefia - BO3ayX.
1.4. PaGouee pnaBiieHne HOMHHANBHOE = 210 Kr‘C/CM2.

1.5. Pacxon XuoxocTH, NOMASPXUBaEeMbl PeryliTopoM Pacxofa NpH NOJOCKATEJNBLHBIX
2
TeMnepaTypax M nepelafe fAaplieHHd Ha peryiarope pacxopga He menHee 10 kre/cM ,

MUHYC 14+; 1/MuH,

1.6, MarepuanamMu fgeranell peryndropa pacxona, HEMEHSAIOWHMY CBO€ cocTodHue
X OlpefendaruMMu paBoTocNocOGHOCTE arperara, sBIFIOTCH:

- KOPUYC = a/IOMHHUEBbII cwiabp Mapku AK6;

.= KOJIMaK - alOMUHHeBbI! cIviaB Mapku AKG;

- TNPYy¥UHLI - IPOBOJIOKa yraepoaucrtad mo 'OCT 9389-753, ki, [1A;

- PE3UHOBLIE YINIOTHHTE/ILHBIE KO/bIA = pedmHa MPI-1353,

1.7. UnKasl HarpyeHHS N0 [ABJIGHHIO NPH HOPMAJBHBEIX HCTBITAHUSX NPUBE ASHEI

Ha 4YepT., 1 ¥ uepr. 2.
A |
Kre/om®

180 <

Yepr, 1
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A
K [’/L’/‘I
150
10 —
g 3 Zhc
5
YepT. 2

1.8. Tpajuk TemuepaTypHOro IMKIa IpuBeleH Ha YepT. 3.

t 2
-
120
/
ol | L1
\--— —— e c— | cm— :§
40
A 2 |3 4 5
0 w8 120 T

TeMneparypa paboyelt XHOKOCTH

— —— —— TeMIIepaTypa OKpyKalomell cpenpl

Yepr., 3

2. AHA/IM3 BO3AEWNCTBUA PEXUMOB MUCILITAHUA HA 3JEMEHTHI

2.1. SnemeHTaMH, U3MEHSIOUWMME CBOE COCTOSHHE B pedyinTaTe BoameHcTBus
3a4aHHOI'0 HHCHa TeMIEePaTYPHBIX IMKIIOB, SBJIAIOTCH PeSHHOBLIE YINIOTHHTEIBHLE KOJLIA
4epT. 4, 103, 4. [lna oTuX 2MeMeHTOB NpeoGIAfAlOLMM HBASETCH TPOUECC CTapeHHS

MaTtepuaia,
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2.2, dneMeHTaMH, H3MOHAIONMMMH CBOE COCTOSIHHE B pel3yiibTaTe bBoanelcreua
3afAaHHOT'O 4MC/la IMKIOB cpabarbiBaHu#, seigiorcs (cM. wepr. 4):

- B0JIOTHHX - 103, 5, M'MIbL3Hl = 103, 6 u 7, nopueHs = mo3, 8, [ua aTux
SIIeMEeHTOB NpeoilafaldunM FBIdeTCS IPOLECC H3HOCA TPYLIMXCH NOBepXHOCTeH;

- KONMAaK = 103, 1, INpyXuHa = 1mo3, 2, Kopuyc = noa, 3. g aTHX aJIeMeHTOB

npeoGragaiomuM SBIASTCH TMPOMECC HAKOWISHHS YCTaIOCTHLIX MOBpPeXneHuil,

3. PACYET PEXVMOB W3 YCJ/IOBHUSl 3KBUBAJIEHTHOCTH
CTAPEHNS PE3WHOBLIX YIUIOTHEHUM

3.1. Onpenenenune TeMuepaTyphl HONOABKMMHLIX PESHHOBLIX YIUIOTHeHMH

IIPK HOPMAJIBHBIX HCIIBITAHUAX,

3.1.1. OxPHBaIEHTHYI0 TeMIepaTypy OKpyXaomel cpefrl M paGouelt XHAKOCTH
onpenessieM TO TeMIeparypHoMmy wukiy  (uepr. 3)., Ha yuactkax 1, 3 u 5 TeMmneparypy
ompefendeM rpajuveckuM unTerpupobBaHmeM, Tak Kak TeMnepaTypa Ha STHX y4yacTKax

H
A3MeHAeTCH JIMHeANO, TO SKBHBANGHTHOe (pacHeTHOe) aHA4YeHHe TeMNepaTypel T pac
GyneT papHO ee cpeAHeMy JHAYEHHMIO Ha ydacTKe.
3.1.2. TeMmneparypy Harpesa S7IeMEHTOB arperara mpu APOCCe/mMpoBaHuM paboueit

H
KHAKOCTH ompedenseM no dopMyne (4) Hacrosmero craHgapra. Pacuer At i,a PO 3BO=
murcs an pexuma AP = 150 KI‘C/CM2, TAK Kaxk B TedeHWe TeMIleparypHOro LMKIa
arperar paboraer mpu A2 = 180 xrc/cm2. PesynuTaThl pacuyera TpUBEAEHE! B
Tabi, 2,

g = Ta6auna 2
=| = 0
Temmeparypa, C Koadhuiment
Yuac- H TeMIepaTypw=
TOK ¢ H -[_-H tH tH At H tao. pacy At H t # HO# HarpysKu
ac HC | "0e.pacy|"He.pacy dp | ~¢# oc |"Py.pacy
. pacy A
@ 1 60-140|60-125|100 | 92,5 9,9 =2,4 -0,8 102 0,25
§| 2 140 125 (140 {125,0 [ 9,9 5,1 1,7 137 0,25
3 [140-70 [125-90|105 |107,5 9,9 -12,4 =2,9 115 0,19
4 70 90 70| 90,0 9,9 =-29,9 -4,3 96 0,125
5 70-60 | 90-80| 65| 75,0 9,9 -19,9 -3,8 81 0,16

Hus. Ne aybannara

Hus. Ne nopaununka

3.1,3. Temmneparypy Harpeea SMeMeHTOB OT BOSASHCTBUS OKpYXaiOme# cpemst

H
Atﬂa onpefenaeM 1o ¢opMyne (5) HacTofwero craHaapra ¢ UpHMEHEHHeM 3aBHCHMOCTel

rpaguxa (4epr. 2) HacToawero craHmapra. PesyibTarh npusedeHb B Tabl, 2,
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3.1.4. TemnepaTypy HeNnoOOBMXHEIX. PeGHHOBLIX YIUIOTHeHEH olpepenseM 1o ¢opMy-

ne (2) wacroauwero craunapra., Pesynbrarn npupenmentr B rabn. 2.

3.2, Onpepnenenne TeMlepaTyp bl HENOABMNKHAIX PE3UHOBLIX YIUIOTHEHUA NpH

YCKOpPeHHBIX HCUBITAHNAX,

3.2.1. Ha ocHoBanum pexomMenpaumit sacrodmero crexgapra nm, 3.2.2. H

3.2.8 npunmv;aem
Ty “Tpp = + 140 °C.
38.2.2, Ha ocHopaHun anamisa paGoTri arperara NpHHHMAeM LMK HArpyXeHHS

YCKOPeHHbIX HCIBLITaHW! TOo AABJIEHHIO B COOTBETCTBHH C 4HepT. 5.

BTGl

200

vy |

Yepr. 5

3.2,3. TeMneparypa Harpeea 97IEMEHTOB arperara OT APOCCe/MpoBaHus paboueit
XUAKOCTH B peXuMe HarpyXeHHs COINIaCHO 4epT. 3 paccuMThIBaeTcd no dopmyne (4)
HaCTOSIIEI'0 CTaHAAPTE U TPHHUMAETCH CpefHee 3HAYEHWe 3a LMK

- 9 pexuMma APﬁp = 200 xrc/om>
Ot 5, = 0,055-200 = 11°C;
- o8 pexuMa Apﬁp = 10 KI"C/CMZ‘
Atg, = 0,055-10 = 0,55°C;
- cpemee sHauenWe Harpesa 3a mixn mpn K, = 0,5 cocrasmser
Atgp = (11 + 0,55)-0,526°C.
3.2.4, Temnepatypa HarpeBa 9eMEHTOB arperarta 0T Bo3OeHCTBHS OKpyKalomeil

Yy 4 Y
cpent Afac = O, TaKk KaK i'ac = Lop-




Ne uam.

Ne u3s.
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Hus. Mo gybawnara
Has. Ne sopaunnuxa

0CT 100228-77 crp, o

3,2.5, TemnepaTypa peaHMHOBLIX YIUIOTHERMR M 3/EMEHTOB arperara TPH YCKOpoH-
HBIX MCHbrranuax OyneT paBHAa:

= TOpuH oTpaboTxe ILMKIOB HAarpyXeHEs B TepMoKamepe

Y I’ °
tpy"t.a./z =140 + 6 = 146 °C; '
- TPH BHIEPHKE B TEPMOCTAaTe.

Yy ¥

- _ 0

tpy't.,w = 140°C.

3.3. PacueT BpeMeHH SKBHBAJHTHOI'O CTapeHus HENOABHXHEIX pPO3RHOBBLI

yunorHenutt,

Y
3.8.1, Pacuer Bpemenu pr pOBOARTOR 1o gopMyne (8) HacTORWIEro CTaH-

Rapra.
3uauenns KootpHIEEHTOB 3‘-’5 HaxoAaTcs B Talll, 2 HacTodmero craHgapra.
Y
Pesymbrars pacdeta T :L V19 OQHOT'O TOMNPATYPHOIO IHMKIA NpH th = 146°%C
npuBefeHrl B tabn, 3,
3.3.2, Ofuee BpeMd SKBUBAJEHTHOI'O CTAPOHHN POSHHOBLIX YILIOTHeHu
3a 1000 TeMmnepaTypHBIX ILMKIIOB COCTABHT.

r? =n T

Y
P, ﬂﬂ-& oy = 1000:0,5144=514,4 u.-.
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4, PACHET PEXVIMOB LIMKJIOB HAI'PYXEHUA
YCKOPEHHHIX HWCIEITAHUNR

4,1, Mo paxwbM pacuera Ha'npo'moc'rb B pexumax, yxasamHrx B TV, onpeae-
JIBHB! SJIEMEHTH! arperara, MMeuMe RauMeHbM# 3anac yCTalOCTHON IPOYHOCTH
(oM, wepr. 4):

-~ Kommax - 103, 1, cewenue I = I;

- Kopnyc - mnoa, 3, ceuwenue Il = I

- Tpy¥uHA - 103, 2,
4.2, PacdeT 2KBKBAIGHTHOrO ¥HCa IUKIOB HarpyXeHHS Kojmaxa.

4,2,1, Vcxomube AeHHER® 414 pacueTa’= MaTepyall Koilnaxa = alloMHUHKEeBbit

ciap AK6,
[lo cupaBo4HLEIM MaTepHalaM HaxOZUM:

5£= 39 xre/vm d7= 14,5 xrc/vm>; N = 2.107;
- TpE pacueTe Ha MPOWHOCTE B ceweHuH I - T nomyueHa SaBHCHMOCTE
G = 9P-107% |
= N0 CHpPaBOYHBLIM AAHHLM KOI(PIUIMEHTE! M/ pacdeTa MMeKT CIIRAYIONHe

aHayeHusd:
Afé, = 1,45; 5@” 0,92 3= 0,9 ;Uo,.= 0,55.

4,2,2, Onpepenenne KBUBAISHTHOT'O YHC/A IHKIOB HANPYMXOHHS NPON3BOAMM
cornacHo m, 3,4. HacTofmIero craHpapra:
- aMINTTYRB! HanpshkeHul d o OT Haubonpueft mTeNBEHO AefcTBYOWER HArPY3Ku

onmpegensiorcd no Tabim, 9 Hacrodmero crangaprTa.
6 _ 6//770)( - 6 min .
a 2 )

- xoodbuimenT nonrosewocT: A’ onz. G (B mauHOM pacueTe MCHOIL3OBAH KaK

Koa¢hUIMEHT NPUBENSHNR K aMIUIUTYAe xan;;mxennﬁ oT Hamboabwefl ymTeNMBHO ASHCTBYIO-

mell Harpysku) onpepensercd no dopmyne (25) HacTosmero craMpapra

m #=n 5 . h
- 1 a; .
Kiaﬂ3.5 - \/;/a ozs:; (Ga ) Nf. )
- MpUBOAGHHEE AMIATYAb Wkia [ 6 . /” , OPeASISIOTES. 10 dopmyne (23)
HACTOSIUIETO CTaHOApTA

(g )po =0 K Gon2.6 i
- CpefHHe HaupsKeHuUs WYKia 6 cp OmMpepensiorcs mo dpopmyne tabn, (8) Hace

TofAWero craugaprta
Gmax*Gmin

(’/c’,o: 2 )
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H
- IKBHBAJRHTHLIC HanpsXxeHust 6 a
=74

ﬂ 5;’3

Wi onpeAeNIOTCH 1O GopMyR

(19) macrosmero craHgapTa

dam,: (%3 )0 (Ba ) ¥y Grp s

/(6 . h#5
4B ~ 09208 "

- aHaveHus Koodpuimenton A4 5 AN pacdeTa HOPMANEHEKX H YCKOPOHHLIX HCIBITG

rae (A’c,//ﬂ= 1,75

Hul Haxomarca B Tabn, (5) HacTommero craHAapra. [ns TeMnepaTyp, He YKa3aHHLIX

B Ta6m (5) Hacrosmmero crennapra, aHaueHus KtJ onpeaedIoTCs MeTOAOM JIMHefHoH
MHTePIOMSA NN,

Y
Hempmvep, ans ¢, = 146°C:

(0,93 ~ 0,785)+(150 ~ 1486)
150 ~ 100

/(t = 0,785 + = 0,798;

: 4
= SKBUBAIIGHTHOE YUCIIO UMK/OB Har-pyxaexnsH Nn j OPeRBIEeTCE 1O dopMmyne

Ga b ‘

gy Fmu g gY
Ny == ( £
4 =1 ¢ P

7

t

y ,
6"' Y74

)

PesymurarTer pacyeTa HOpMaMEHbLX HanpsxeHu#i B SaBUCHMOCTH OT IMK/OB HAPpyMo-—

HUSl, JaBMeHns paoueld KHAKOCTH NpUBENSHL B Tabl, 4.

Ne uzm.

Ne y3s.

3
.

Ta6auna 4

3269

" 2
BbBIﬁzM:ﬂ{H [aBnenne Hampspkenne, Krc/mMm
TIOA NABw - ijed -
neHpgey | KUAKOCTH d Grmin | Ge | & 6, & ‘ '
T | Prre ford] ©7ax|Cmin | Oa | Ocp (6a)y|Casus
0,03 180 16,20 -
6,7519,45
Hopmans-| 0,03 30 - 2,70 ‘ 1,75 | 8,26 | 0,26
HB 0,05 150 13,50 - 6,30[7,20
0,05 10 - 0190
YcropeH= , .
o - 200 118,00 | - lg as5|9,45| 2,23 | 9,10 | 0,23
10 - 0,90

Hus. Ne ayGanmata

——

Hus. Ne segaunnnna

Peasyneratel pacyera Kooddrimenra, xapaxTepusyomero HGMeHOHKE NpPEAsila BBHOCw

JMBOCTH K ¢ ¥ 9KBHUBAJISHTHOE HMCIIO UMKJIOB HAI'PYXeHHd B S3aBHCUMOCTH OT TeMIRpa-

TYPHL, NpUBeAcHE B Tabil. 5,
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Ta6anunna 5

[Ne n3m.

Ne u3s.
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0 Ypcnto LMKIIOB
Temneparypa, C p P P y HAPpYRSHHST
K K 2 ,
Zom pacy | tan pacy ¢ ¢ Ke; N NY.
: & Nn} /74(,
+20 +20 1 1 1 35 000 23800
+137 +146 0,819 0,796 0,974 15 000 9200
+96 +146 0,936 0,796 0,830 45 000 16 000
-60 -60 1,070 | 1,070 | 1,000 5000 3400
= . 100000 52400
4.2.4. Tlpoeepka BomoiHEeHus yciioen#i onpepengetcs 1o ¢opMyse
PLs G-v1 m
<Ny Ky (Ko —5— )
Ca. 5uf

52400<2,6: 107 ~ BLINOIHASTCS

7= do’ 39

3.18 = 1,08>1 - Bomo/mgercd.

fls Goax
4.3, PacueT 2XBHBAleHTHOI O YMCla IWKIOB HAIPYyMXeHud Kopuyca .

4.,3,1. Mpxonuhle nawWHBIe AN pacyeTa: MaTepuanl Kopnyca - almoMuHueBb# cmmae AK6,
65 = 39 KI‘C/MMZ; 6:1= 14,5 KI‘C/MMZ; A{, = 2'107 LMKIIOB; TPH pacueTe
Ha NpoYHOCcThL B ceuenud |1-11 nonyuyena saBuCUMOCTE W14 pacueTa HaNpaXeHu#i or .
neficreus nasnenms O : v
G=89,7P 102
0 CIpABOYHbBIM HAHHBM xoadnbmmem‘m ansd pacyera VMeT clieAyiolne 3HayeHus

A’d = 1,45; 56 = 0,92; 3= 0,9; % = 0,55.

4,3.2., DKBUBAICHTHOS YHUC/IO LMKIIOB HArpyXeHHR N n OmpedenseTcs aHaJIOrH4YHO
pacueTy uncila IMKJIOB HarpyXeHMsE Koinaka mo i, 4.2,
PeaymbraTel pacyeTa HOPMaILHLX HANpSXeHUA B 3aBUCHMOCTH OT LMKIIOB HArpyw=

XeHus, napneHns paGouelt xudkocTH npuBeneHsl B Tabul, G,

Ta6nuua 6

Huy. Ne gybannara

Hua. Ne nogannunna

Bpems | dasnenue HampsxeHnue, KI‘C/MM2
Bryepxkn | paGouef ]
Pexaml HOA AAB/ew= JKUAKOCTH G, g d & d d
e\ Byre/owm?| Omax |Cmin|Oa | Ccp |(Capp| % g | o
T run
0,03 180 17,50] =- 7,29 |10,20
Hopmane-| 0,03 30 - 2,91 1,90 8,95 | 0,26
HbIH 0,05 150 14,60| = 6,81| 7,78
0,03 10 - 0,97
YcKoper- _ 200 19,40} - 0,21| 10,18 2,40 9,80 | 0,23
HBB 10 - 0,97
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L4
Peaymsrarel pacuera K " u N 5, B SaBHCUMOCTH OT TeMIIepaTyph NPHBENECHS!

B Tabn, 7.
Ta6auna 7

Ne u3m.

Ne u3s.

3269

Mus. Ne pybawsara

e

Hus. Ne nogaunanna

T o Pad Yucno mHKIOB
emneparypa, C P H p y tj HarpyMeHHS £
t;r pacd t.ia pacy ke “ [ N:- N y-
. 4 -tj # /70‘
+20 +20 1,000 | 1,000 1,000 | 35000 | 24300
+137 +146 o819 | 0,796 0,974 | 15000 9380
+96 +146 0,936 | 0,796 0,850 | 45000 | 16200
-60 -60 1,070 | 1,070 | 1,000 5000 3500
= , 100000 | 53380

4,3,3, Tlposepka Bhmomenus yciopm#t (31 w 33) omnpenensercd no ¢opmyne

Y G- m
N, =N\, Kj_{/(: z / ;

69
aax8
m
53380 52'107' 1-(0,794 _lgﬂéf_i_) = 1,93‘107 - BEIIOIHACTCS ,
?
-
n =—2& I = T— 1,005=1 = BHMOMHAETCH .

n- Y PR
g dmax 19,4
4.4, PacueT 5KBHBAQJI€HTHOTO YUCIIA IUKJIIOB HATPYyXeHUd NPYXUHBI,

4,4,1, Vcxomire fAaHune QI pacdeTa: MaTrepuan NPYXWHB — IPOBOJIOKA
yraepoaucTas.

2 2

[lo cupaBouHBIM MaTepHalaM HaxXO[uM d 2 = 165 xrc/mMm Z—../ = 33 krc/MMm;

Aé= 106 LMKJIOB; [‘Z’] = 56 KI‘C/MMQ;
~ U3 pacyeTa Ha TPOYHOCTL BellMYMHA HATPSKEHHS KPYYeHHS B COUeHHM BHTKA
npy»an BHpakaeTcs: ‘¢ = 359 R - 10_2:
- [0 CUPABOYHBIM AAHHBLIM LIS IPYyXMH, paGoTaLHNX Ha pacTaXeHHe-~CXKaTue
KO2hPUIMEHTH MMEIOT CIeAyKle SHATCHNUS:
Kg= Lo &=L B=1.2 =02 m=11

- 3Hayeuue xoadbuumenra kt npuirMmaem A . = 1, a mo ¢opmyre (21) waxonmm
Y H 1
K, )7 = ( K, ] ==— - 0,833,
(K /D ¢ Zu 1+1,2

Y
4.,4.2, OnpefelieHde SKBHBANCHTHOIO HUC/A LKK/IOB HAI'PYXeHHS N,7 TIPOH3BO=

OATCSH aHalOTHYHO pacdeTy 4HCila LMKJIIOB HarpyXeHud KoJimaka,
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§
3, PeayieTe ' TenbHLX HampsKeuHh 7, N, u K
4.4,3, PeasyaeTaTel pacyera kKaca b p: i azug 'n done T

KOathduuMeHTa NONTCBEeYHOCTH B 3aBUCVMOCTU OT AABJIEHHS paBouelt Xuaxocra wu ycunusa

NpyXuHbl TpUBEAeHs! B Tatn, 8,
Tab6nuna 8

a—— e a ewmeie vt ek e e = PR - R B

&aElee3| -
1= 3
g &, % | «%<| Ycunme ’ 2 Yncno
Pexunsr | 2 :(!tb §§g S Hanpstkeune, Krc/mMm HKIIOB Ki"-”"q-
TEEI5q| Rurro ' Nr |
s E|gl= ~ 7 o
£29|58F Tmax |Tmin | Ta | Tep |(Ta)p|Ta 00
) 5 -
Hopmams~ | 0,03 {180 | 15,39 | 55,30 a60| 51,70 50000
Hbik 0,03 30 13,39- - 48,10 2.80 12.60 0.78
0,05 {150 | 14,99 | 53,80 - 14 ,6|5040 50000
0,05 10 13,139 - 47,00
Yexopen- - 200 | 15,66 |56,00] - l450]|51,60|350 | 13,3053600[0,76
HBW# 10 13,139 - 47,00

4.4.4, Tpopepka prmommienus yciosmit (32, 34) onpepensiercss no gopmyne

Ns N, (k T4 )7
n= " t 7 ]
a8 !
53600 < 106~ 1 (—1'33'5)11= 2,5 '1010 -~ BHINOMHASTCH;
’
T-4 a3
= = > -
/7,7 2,? 13.3 = 2,5>1,3 = BHINOIHASTCS;
Z| o a‘aﬁ(g
==
2l ANIs TPy WY ax </7] 56 = 56.- pemomisercs.
4,4.5. Pacyetn noxasanu. YTO SKBWBANEHTHLIE YUC/A UUKAOB HETDYXeHus
PACHMTHIBAEMEIX SIIEMEHTOB NpU NPUHSTOM DPeXuUMEe HATPYXeHWll ONIMYaloTcs APYT OT
apyra Heamatmremo [ToaToMy OKOHYATE/ILHO NPUHEMAEM HanGoMbluee YHUCII0 Hal‘py)KeHuﬂ
M3 TOMYYeHHbX /V = 53600 wmkos,
a\_ ~ TMpmiaToe 4AC/IO WMK/IOB YAOBZRTBOPHET yCnoBHIO M. 3.5.2 HacTodwero craHpapra
0 OTHOCHTENIEHO AIHOCA NOABHMHEX NOBOPXHOCTOH,
4,5, Onpenenenne BpeMeHH OTPAGOTKH IMKIOB HAIPYXKEHUS TPH YCKOPEHHEIX
UCTBITAHHSAX
4,5.1, Bpemsi oTpaGoTKH IMK/IOB HATPYXEHHS TPH YCKOPEHHBX HCNLITAHHAX Oupe-
pensercda no ¢opMmye ¥y
T _ N, . E’ Z-C'/-‘
= g rex 3500
= =
= =
S| = roe Ta = 6 c ~ ppeMd OOHOI'O IMK/IA HarpyxeHus.
] = P
agf] =
| =
w]
= »
=]l =
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Nns. Ne gybausara

e

Hus. Ne nogausuusa
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Pacuer BpeMeHM OTPaGOTKHM IMKIOB HAUPYXeHHS NPH YCKOPEHHLIX MCIi &aHl.six

nuBeRsH b Tabm, 9,

Tabauua 9

Tertenarypa, °C Komuuectro
LepaTyDa,
LIMKJIOB Bpems
Y
H Y N s TN y 1
t.?.ﬂ. pacyd Ts0 pacy Nn N n
+20 +20 35 000 18760 31,3
+ 8040
137 +146 15000 53.6
+96 45000 | 24120
-60 -60 5000 2680 1.5
100000 |53600 &09.4
=

4,5,2, B cooTBeTCTBUHN C peKOMEHAALMSAMHM I, 4.3 HaCudero crawjapra

o}
oTpaboTKa WMKIOB HAIPYXeHus NpoBOAMTCS NpH Temneparype +140 C,

5. YCTAHOB/IEHUME PEXUMOB YCKOPEHHbLIX WCIIBITAHUM

5.1. OnpepengeM BpeMs BLUAEPKKM B TEPMOCTATE B coome'rc'rnnu C pexXumMami,
o
yc'ranosne}mxamn B T 3 u 4. Bpemx BLIIEPXKN B TEPMOCTATE UpPHU t = 146"C

cocrarur AT T T = 514,4 - 53,6 = 460,8 u,

445
4
Bpemsi SKBUBaNeHTHONO CTApeHHs Pe3UHOBLIX YIWIOTHeHHH Tr B TepMocTaTe

pu 'remnepa'rype +140°C GyneT paBHO

0,6
‘Z'., Z' 2., p-1uf 460,8:1,59 " = 608,2 u.

5.2, O6wee BpeM$i yCKOPEHHBX MHCHBITAHKMA TpH TOBHMICHHBIX TeMIepaTypax Haxo-

mITce o GopMyne
Yy _~Y Y
Taﬁ’gg'TMex "'Tr = 53,6 + 608,2 = 661,8 4,

5.3. KoadduimenT yckopeHusl HCULITAHME IpU IOBLILIEHHEIX TeMIeparypax paBeH

K = _ T _3000 _
Ry Taﬁ'au, 661,8

5.4, PexuMBl yCKOPEHHLIX HCTLITAHHN perylIATopa pacxofa NpPHBedeHEbI
B tabim. 10,
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Ta6auuna 10

Temnepatypa
OKpyXalomek Uucao wikioe | Bpemst Bpems
BBIAGPXKH
cpenst HarpyxeHu#t | orpaGoTku MOCTE
u paGodeit y wmon | ° TEPMOCTATE
Y
y)lm.uxocm N Ty u Trou
=29 9 n
ta = thor C
+20 18760 31,3 -
+140 32160 53,6 608,2
-60 2680 4,5 -

Ne usm.

Ne u3s.
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Hup. Ne Ayﬁulnara:

Wus. No nopawnnkka
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