3. ObecnneyeHHe HAZEKHOI padoThl KOHCTPYKIIHE IBM

3.1. @axTopsl, BARSIONIAE HA padoTocnocodHocTs IBM

YcnoBus sxcmmyataud DOBM U cHCcTeM XapakTepH3YIOTCA KOMIUIEKCOM
BHCIIHUX BO3ACHCTBYIOIIMX (DAKTOPOB, KOTOPBIC MNPUHATO Ppa3AciiaTh Ha
KINMaTHYECKHeE, MEXaHNYECKHIE W padHALHOHHBIE.

3.1.1. KnumaTtnueckue pakTopbl

K kmuMatnueckwm QakTopaM OTHOCAT — HW3MEHEHWE TeMTiepaTypsl |
BJIKHOCTH OKPYKAIIICH CPEeJibl, TENJOROH yAap, M3MEHEHHE aTMOC(EPHOro
JaBJICHHA, HATHUYWE JIBWKYIINXCA TIOTOKOB TIBITH, TIECKA, TPHUCYTCTBHE
XUMUUYECKH aKTUBHLIX BEIICCTB B aTMocdepe; HATMYME COTHSUHOTO U3TYyUCHHA;
HaJWuue TPUOKOBRIX 00pa30BaHWi, HACEKOMEBIX, TPHI3YHOB, HAJIHUHE
B3PBIBOOTIACHON M BOCIIAMEHAIOIICHCA aTMocdepsl; HamMune TOXKAS, OPBI3T,
030HA H T.11.

PabotocmocobHocte 3BM W cHCTEM oOmNpedenderca  JonyemuMbiM
memnepamypusirM  OUana3onosM pabomuer, BHYTpU Kkotoporo OBM  aomxna
COXpPaHHTh padOTOCIOCOOHOCTh KaK BO BKIIOYECHHOM, TAK M B BBIKIIOYCHHOM
COCTOSIHUM,

Kak mpaBuio, koHCTpyKITHIO DBM mpoekTrpytoT TakuM o0pa3omM, uToObB
B BBIK/JIIOYEHHOM coOCTOsSsHMM DBM  BbIGPKMBANA W COXpaHsJa  CBOIO
pabotocrocobHOCTE B QONBIIEM  JTHANA30HE TeMmeparyp (Ha3BIBAEMBIX
OpeACIbHBIMHU), YCM JOMYCTHMbIA auana3zod padoThl. DT aAenmaeTes Ans
WCKJIIOUEHHS BBIXOJQ W3 ¢rpos OBM 1npu TpaHCHIOPTHPOBKE M XPaHEHWH.
[IpenensHBlE TeMOEpaTypsl XapaKTEPH3VIOT Menio- N X0A000ONPOYHOCHDb
KOHCTPYKUMn SBM.

OTKIOHEHHE TeMIIEpaTyPhl OT YKa3aHHBIX AHAMA30HOB MOYKET IPHBECTH K
HEOOPATHMBIM  CTPYKTYPHBIM ~ M3MEHEHHWSM  KOMIIOHEHTOB:  TIOBBILIEHHAS

TCMIICPATYPA CHHIKACT JHIICKTPHYCCKHC CBOMCTBA MATCPHAJIOB, VYCKOPACT
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KOPPO3HIO MCTAJIOB, MPH MOHIKCHHON TeMMepaType MOBBILIACTCA XPYMKOCTh
MATEPHAJIOB, 3aTBEP/IEBAIOT PE3MHOBBIE IETAJIN M T.I1.,

TTosenmieHre TemmiepaTypel y3I0B W 0mokoB IBM cBsa3ano ¢ BBEIIETEHHEM
Temna npu padoTe MUKPO3ACKTPOHHLIX KOMIIOHCHTOB W/MM C MOBBILICHUEM
TEMTIEPaTYPBl arMocdephl, TMOHHKEHHE TEMTIEPaTypPhl yuIoB W OjokoB DBM
00BIYHO CBA3AHO C MOHUKCHUEM aTMOC(HCPHONA TEMIIECPATYPhI.

Hopumanensivu  wmimamuyeckumy  yerogusmy  dkerryatanan - 9BM
CUMTAIOTCS: TEMIEpaTypa OKpYIKalomero Bosayxa (293+5)°K, ortmocurenphas
BraxHOCTh (00£15)%, armocdeproe masnenme 84 ... 107 x[Ta (630...800 mm pr.
CT.), OTCYTCTBHE AKTHBHBIX BEIISCTB B aTMOcdepe.

Tenu060ii yoap — peskoe (necatkn 'C) 1 GhICTPOS (MHHYTHI) H3MEHEHHUE
TEeMIEPaTyphel OKpyiKawomeid cpeapl. Haunbonee cHmbHO BMUACT HA 3JIEMEHTBI
KOHCTPYKIIMH, B KOTOPHLIX €CTh MEXAHWYCCKUME HAMPAKCHUSA, BhI3bIBAs
0o0pa3oBaHHe B HUX TPeIIHH.

Amumocghepnoe oagienue 3aBUCUT OT BLICOTBL HAA YPOBHEM MOpA H
MTOTOAHBIX YCJIOBHH. Eeiaw KOpnyc MamwHBI T€PMETH3IHPOBAH, aTMocepHoe
JNABICHUE HE OKA3LIBACT BAUAHKE HA padoTy DBM.

OI[HPIM W3 HawdoJee 3HAYMMBIX KITHMATHYECKHX d)aKTOpOB ABJTACTCH
BAAHCHOCH b, BBICOKAA BIAKHOCTh CIOCOOCTBYET KOPPO3UM METATUTMYCCKUX
aeTanel, CTapeHWI) HEMEeTAUTHUECKWX, W3MEHEHHWIO ANeKTPOM3ONAIHOHHBIX
XApaKTCPUCTHK, Pa3BUTHI0 TPUOKOBBIX oOpaszoBanui. Bopma, coacpskalnadacs B
arMocdepe, YacTo COMEPKHAT aKTWBHEBIC BemlecTBa. Kaniu doscos u Opeislu
Tak)Ke€ MOTYT BBI3BATh BHOPALIHIO.

K axmusneiv cewpecmeam ¢ ammoceepe OTHOCATCA XJOPUCThHIE COJIM,
mapel KHCIOT, menouei w T.m. MxX comepxkanme B atMocdepe Oompie B
MPUOPEHKHBIX U NPOMBIIICHHBIX paHOHAX.

Haxomamueca B atMocdepe #uias ¥ HeCok MOTYT COAEpIKaTh aKTHBHEIC
BELIECTRA, BbI3LIBATH BUOpALMIO, CIOCOOCTBOBATL YTEUKE 3aPAAOB U BLI3bIBAThH

MpoOoH.
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1 pubroewvie 0Opasosarus B TpoLEcce CBOCH IKU3HEACATCIBHOCTH
BBIICJISIFOT PA3JIMYHBIE KMCJIOTHL M JIPYIME XMMMYECKH AKTHBHBIC BEIIECTRA,
M3MEHSIONTNE XapaKTePHCTHKH MHOTHX MaTEPHAIIOB.

3.1.2. Mexanm4deckne GpaKkTopbl

K mexannuecknmM pakTopamM OTHOCAT — BO3JICHCTBHE BHOpAIAW, YAapoB,
JAMHEHHOrO YCKOPEHUA, aKyCTUUECKOro 1yMa 1 T.I1.

Bubdpayuu Bo3HWKAOT TIpH padoTte H npH TparcriopTHposke DBM. Onn
XApaKTCPU3YIOTCA [OHANa30HOM 4YacTOT M BelW4YuMHOR yckopenua. Haubonee
OMacHBl KOJIEOAHHA, uYacToTa KOTOPBIX Onu3ka K COOCTBEHHOW 4YaCTOTe
KoneOanuii y3moB H KOHCTpYKIi 3BM (MOTYT BEI3BaTh PE30HAHC).

Cnocobuocts IBM npoTHBOCTONTH BAMSIHUAK BUOPALIMH B BBIKIKYEHHOM
COCTOAHHHM XapaKTEPUIYETCS 6UOPONPOYHOCHIBIO.

Bubdpoycmouyusocms — 510 cnocoOHocTE DBM BRINOAHATL 3a4aHHBIC
(PYHKITHH BO BKIIOUEHHOM COCTOAHHH.

Yoap — pe3koe M3MCHCHHE YCKOPCHHA. JTO SBJACHUE XapaKTCPU3YETCA
YCKOPEHHEM, JUIMTEIIBHOCTBIO W YHMCIIOM VAPHBIX HUMITYIIBLCOB. Tak, 1o uucny
MMIYJbCOB PA3IMYAIOT YAAPbl OJMHOYHbIC U MHOTOKPATHHLIC,

Juneiinoe  ycropernue XapakTePHU3yeTCs BEITWUMHOH  YCKOPEHWs W
ITHTENBHOCTBIO, OHO MEHee onacHo Ana DBM, yeM BuOpaliuu U yaapsl.

Aryemuyeckuit wiym XapakTepuszyeTcsl JaBJIeHHeM 3BYKa, MOIIHOCTBIO
KoneOaHni HCTOYHUKA 3BYKa, CUIIOH 3BYKA, CIICKTPOM 3BYKOBBIX YACTOT.

AKYCTHYECKHH TITYM TIO/IBEPTAET MEXAHMUYESCKHM HArPy3KaM NMPaKTHIECKH
BCE DMEMEHTH KOHCTpykumu OBM B paBHOH Mepe, Torma Kak yAapHO-
BUOPAILIMOHHBIC HATPY3KUA BO3ACHCTBYIOT Ha JICMCHTH KOHCTPYKIIMM YCPE3 UX
TOUKH KPETICHH.

Bee paccMOTpeHHbBIC MEXaHUYSCKUE (DAKTOPBI BbI3BIBAIOT CTATHUCCKUE U

OUHAMHYECKHEe AehOPMAITHH TEMEHTOB KOHCTPYKIHH JBM.
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3.1.3. Pagnaunonnsie pakTopsl

PaauanyoHHbie (pakTopbl — KOCMUYECKAs PaaMaliks, SASPHAs pajdaims,
PasTYHBIE BB H3TYISHHS W JIP.

OO0nyucHue MOKCT BbI3LIBATL B Marepuanax KoHCTpykuuu OBM
o0paTHMBIE, TTOJTYOOPaTHMBIE H HEOOPATHMBIC SIBJICHWS.

Obpamumvie sieiaenus BOZHUKAIOT ¢ HAYAJ0M OONIYUYCHHA, COXPAaHAIOTCA
HA MPOTSIKEHUW €10 ASHCTBAN, UCUE3AK0T ¢ €10 TIPEKPAIEHHEM.,

HHoayobpamusble — BOZHHKAIOT ¢ HAYaloM OOMyUYCHHS, YBCIMUMBAIOTCA
10 MEpe ero JAeHCTBHA, MOCTETIEHHO WCUE3ai0T TTOCIIE eT0 MpeKpaIIeHus.

Heobpamuaeie — BOSHUKAIOT MOCTE ONPEACICHHON 036l OOMYyUCHHA, HE
HCUE3AK0T U HE YMEHbIIIAKOTCS NOC/E €ro MPEKPaIEHUA.

Haubdonee 3naunmoe Bozaelicteue Ha DBM 0Ka3bIBAIOT PSHTTCHOBCKOS U
ramMa-u3nyuenuda. Haubonee yeroluuBbl K 00AYyUCHMIO METALIMYCCKUC
JeTamd, HauMeHee — IOJYIIPOBOIHHKOBBIE MHUKpPOCXeMBl. B Meramnax mon
BO3ACHCTBMEM 00IYUCHMS CHHMKACTCA MPSASH TCKYUCCTH, yAapHas BA3KOCTD,
BO3PACTACT Y/IEJTbHOE CONMPOTHBIIEHHE. B moyimMepax mMporCcXO AT paspyIieHHe
MCKMOJCKYJIAPHLIX — CBA3CH, oOpas’oBaHMC  3CPHUCTLIX  CTPYKTYpP M
MHKPOTPEITHH.

HekoTtopreie 3 5THX (akTOpoB OCHCTBYIOT HE3aBHCHMO APYT OT Apyra,
HEKOTOpPBIE — COBMecCTHO ¢ aApyrumu daxropamu. Hampumep, wHamwume B
atMocdiepe  ABIUKYIIHXCS IMOTOKOB MECKa MPHUBOOUT K BO3HUKHOBCHHIO

BHOpAIMH B KOHCTPYKITHH.

3.2. 3amuTa KoHcTpyKUuMid JBM oT BHeITHHX B03AeHCTBHH

Oanum u3 dakropos odecneueHus HaaAcKHOA padotht DBM (cuctembl)

ABINACTCA 3dlIHTa KOHCTPYKIIHH OT BHCIITHHUX BO3ICHCTBHH.
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3.2.1. 3ammTa korcTpykuuii IBM ot TeMniepaTypHBIX BO3ACHCTBHIH

HUMC u DPD (pyHKIMOHUPYIOT B CTPOro OrPaHUUYEHHLIX TEMOCPATYPHbIX
JIMara3oHax. 3amuTa KOHCTpYKIWH OBM oT TemmeparypHbIX BO3JIEHCTBHI
HAMpaplIcHa HA O0ECMCUCHUEC HOPMUAABIO20 MERI06020 pesxcumd pabomvr IBM,
T.€. PEeXKUMA, TIPH KOTOPOM T[IPH W3MEHEHWH B OINPEIAEISHHBIX TpPejaenax
BHCIIHUX  TCMOCPATYPHbIX  BO3ACHCTBUH  0DCCNCUMBACTCA  M3MCHCHUC
MapaMeTPoOB W XAPAKTEPUCTHK KOHCTPYKIMM W MaTePHAIIOB B TIPEJIEIIax,
YKa3aHHBIX B TEXHHYECKUX YCIOBUAX.

O0ecneueHHe HOPMAITBHOTO TETUTOBOTO pekuMa padoTel IBM mpusoguT
K YCIMKHCHHIO €€ KOHCTPYKLMH, YBEIMYCHUIO TadapyuTOB U MAcChl, BBSACHHUIO
JIOMOTHUTENBHOIO 000PY/I0BAHMS, JIONOJHUTEIBHBIM 3aTPAaTaM JIEKTPUUECTRA.

[lpy HHM3KHX Temneparypax 3agada oOecmedeHus paboTocmocodHOCTH
cTaluoHapHbix OBM M cucTeM pellacTes NyTEM HArpeBa IMOMELICHMS, B
KOTOPOM OHH YCTAHOBIEHBI, Id OopToBbix DBM HarpepaTeNnbHBIE 3IIEMEHTEHI
MOTYT OBITh BCTPOCHBI HECMOCPEACTRCHHO B KOHCTPYKUuiO. llpu stom Hano
YUHTBIBATE, YTO TIPH HMHTEHCHBHOM HATPEBE XOJIOJHOTO BO3JyXa BHYTPH
mpubopa mapbl BOABL KOHACHCUPYIOTCA Ha CUIC XOJOAHBIX MOBEPXHOCTAX
KOHCTPYKUWH. [lpu ganbHeidiieM HarpeBe KOHCTPYKLHH Biiara HCIAPSAETC.
Konpencanusa oKa3plBaeTCA HEBO3MOYKHOM, €CIM HATPEB NPOHCXOAUT MEATICHHO.
[TpH mOCTHXKEHWW BHYTPH W3ACITHA HOPMAITBHOH TeMTIepaTypsl TPHCTYIAKOT K
ero skcrmnyartauud. Jlanee m3-3a camopasorpeBa Temmeparypa BHyTpu DBM
OyJIeT IOBBIIATEES W MOXKET BOSHUKHYTH HEOOXOAHMOCTE B OXJTAXKIECHHH.

Yame BCEro KOHCTPYKTOPY MPHXOOWUTCA pellaTh HMEHHO 3aJady OTBOIA
TEILIOTHL.

[Ipu pacdueTe TemmoBOro pekuMa anmapaTypel OLEHHBAKOT KOMHYECTBO
TCILUIOTHl, YJAAAA€MOH OT BCEX HArPEBAEMBLIX NOBEPXHOCTEH — M3AEIuA.
Tenroomeod (nepedaua meniomest) OT HATPETOH ammapaTypbl B OKPYKAOUIYIO

Cpeay OCYIICCTBAACTCA KOHAYKIMEH, KOHBEKUUCH U M3IIYYCHHUEM.
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[lpouece mnepenauu TEMIIOTBl KOHOVKHUEH (HERI0npoe0oOHOCINGID)
00bsICHAETCS OOMEHOM KMHETHUYECKOW SHEPrUei MEK1Y MOJIEKYJIAMM BEIIECTBA U
mddyzmeit amextpornos. Oba 3TH ARTeHNs HAOFOMAOTCS B TOM Cliydae, Koraa
TEMOEpaTypa BCUISCTRA B  PA3NMYHLIX TOYKAX Pa3aM4yHa WIM  KOrja
KOHTAKTHPYFOT JiBa 00BEKTA ¢ PANTHIHON CTENEHBIO Harpesa. Joms TeriooTBoaa
KOHJYKIMCH  MOBBIIACTCS ¢  YBCAMYCHUEM  MIOTHOCTH  KOMIIOHOBKM.
Kommmuectso  termoret (J; (Br), nepenasaemoe B CTATHYECKOM PEXNME
KOHAYKUHEH MOKET OBITH BBIYMCIICHO MO clieayiomei dhopMyne:

Or — Gy ~S" At

rae ¢, — kosbduument remronposognoctd, Br/(mC); S - mmomans,
4epes KOTOPYID NPOXOAMT TEILUIOBOH NOTOK, M, [ — JUIMHA IyTW NEPEeAauH
TEIIOTEL, M; Af — pa3HOCTh TEMMOEPATYyp MEKAY OKPYKAIIeH cpedaod u
koetTpykuueii, 'C.

OtHomenne (7=d, S/ Ha3pIBAETCA TEIUIOBOH MPOBOAMMOCTRIO, a
oOparnas ¢ii Benuuuna R—//( a,,S) — TCMI0BBIM COMPOTUBICHUEM,

JUist  yJiydiieHus  YCJIOBHH  OTBOJIa TEIJIOTBl  OT  TETUTOBBIICIISOIHX
JJICMCHTOB B KOHCTPYKLIMM NPUMCHSIOT TCIUIOBBIC PA3bEMbl, TCIIOOTBOAAIIUEC
IITHHBL, IEYATHBIE THIATH HA METAJUTHYECKOH OCHOBE H T.II.

[lpu menioomeode Kougekuueii WCOONB3YIOT CCTECTBCHHOEC U
TTPHHYIATEITFHOE BO3AYIITHOE W BOIO-BO3AYIITHOE OXITAXKIECHIE.

Ecmecmeennoe 6030VUIHOE OXAAMCOeHNe S[BIACTCS CaMbIM NPOCTBIM,
WCITOJIB3YeTCs B OBITOBOM anmaparype ¢ TUIOTHOCTBK) TEIUIOBBIX TOTOKOB OT
OXJaXkJaeMbIX MoBepxHOCTeH He Gonee 0.05 Br/em?.

MeToa €cTECTBCHHOIO OXJIAK/ICHUA TPEOYET MOBBLILICHHOrO BHUMAHUWA
MIPOSKTUPOBIINKOB K KOMIIOHOBKE KOHCTPYKIHMH HM3AEINA, T.K. HE0OX0INMO
00eCcneYUTh PABHOMEPHOE PACHPEACICHNE BBLACAACMON MOLUHOCTUA MO BCEMY
obbeMy wu3genusa. KOMIOHEHTHI W y31Bl ¢ OONBIIMM TETUIOBBIASICHHEM
pPacmonaraloT B BEPXHECH 4acTU WM BONM3M CTCHOK KOPMYCd, @ KPUTUYHBIC K

MeperpeBy KOMIIOHEHTHI — B HWKHeHW uwacTH. [Ipw KoMmoHOBKe anmaparypsl
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HCOOX0AMMO H30erath Tak Ha3bIBAGMBIX «JIOBYLICK TeINia», T.¢. obnmacTeH, B
KOTOPbIX OTCYTCTBYIOT KOHBEKTHMBHbBIE OTOKHA BO3/1YXa.

Ipu  npunyoumensnom  BOIOVMWHOM  OXAAJCOeHUY  ABTOHOMHBIMH
BEHTUAATOPAMU MPHUMEHAIOTCA OPUTOYHAA, BLITAXNKHAA W NPUTOYHO-BLITAKHAA
CHCTEMBl  BEHTHJISIIMKA. B TPUTOYHOW CXeMe BEHTWIISATOP 3acachiBaeT
OXJIAKAAIOLKA BO3AYX BUYTPb U3/C/HA, B BLITSHKHON — BbITAIKUBACT HATPETLLA
BO3JIYX W3 W3JICNHS, B NMPHTOUHO-BRITSHKHONW CXEME BEHTHJIATOPHI CTOST W HA
BXOJE, H HA BBIXOJE BO3AyXa W3 m3denuda. Pabora BeHTWUIATOpAa B MPUTOYHON
CXEMEe TPOUCXOoAWT B Oonee ONarompHATHBIX YCJIOBHAX (TIPW MOHWKEHHOHN
TeMmmepatype W Oonplueii MIOTHOCTH BO3AYX4), YeM B BHITAMKHONW CHCTEME,
O/IHAKO HATHETAEMbIA BO3JYX MOMKET YAaCTHUYHO YXO/MTh 4YEPE3 OTBEPCTHUS B
KOpIyce annaparypbl. lIpuTo4HO-BEITAKHAA cXeMa [O3BONAET VBEIUYHTD
HANop OXJ1a)KAaloLero Bo3ayxa.

Booo-eo30Vitnas cucmema oxXiaaxcoesus TpUMeHsAeTcad Ond U3LENHH ¢
BbICOKMMHU IUIOTHOCTAMM KOMIOHOBKM 31¢MEHTOBR. OTBOA TEMNOTHL OT
YCTPOWCTB  OCYIECTBISETCH  OJIHOBPEMEHHO BO3/IyXOM, TIOCTYNAKIIAM  OT
BCHTWJIATOPOB, M KUAKMM  XJAJArCHTOM, NOJAIONMMCA no T1pydaM K
CIEUMAITLHBIM OXJIAIUTEIISIM.,

Konuuecto Temnmorsl (0 (BT), ymandeMoe OT HarpeToil MOBEPXHOCTH
KOHBEKIHEH:

Q = gyl
re S — mwiowaas nosepxuocTr, Mo, At — neperpes, "C: ux — kodx(duumenT
TerutooOMeHa KOHBEKIHEH, 3aBHUCAIINA OT MHOTHX (PaKTOPOB (TeMIEepaTyphl
YUAaCTBYIOIICH B KOHBCKTMBHOM TenmnooOMmeHe cpenpl, koadduimenta
TEIIOOTAAYH, CKOPOCTH [OBHIKEHHA OXJIKIAIOIIEre raza HIH JKHIOKOCTH,
KOH(DUrypalMy 0XJIa:KAaeMOro Tea U ap. ).

Tennoomeoo uzayuenniem >pdeKkTHBEH IS BHEITHHX ITOBEPXHOCTEH

KOpPIYCOB annaparypbl. lIpy BbICOKOH NIOTHOCTH KOMIOHOBKHW alnapaTyphbl
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athpekT yaaneHHA TEIUIOTH HMINYUCHHEM MPAKTHUYCCKH OTCYTCTBYCT, TaK KaK
OJIM3KO PACHOJIOKEHHBLIE MO/1Y/M TOJAbKO HAIPERAKDT APYT APYyra.
KonwuecTtro Terumotel () (BT), oTBOAMMOMN OT HarpeToro Tena B eIMHNIY

BPCMCHH ¢ MOMOLILIO M3JTYYCHUS, MOKHO OLICHUTH N0 ¢cacaAytomeh Gopmyne:

Oy — ay S At
g 0
rae o, — ko>hduument TemroobMmena usmyuenuem, Br/(m®'C); S —
i 2. o
IOMA/ b WATYYAIIEH TOBEPXHOCTH, M, Af — Teperpes W3ayqaromei

MOBEPXHOCTH OTHOCHTENBHO OKPYIKAIOWICH Cpebl, °C,

Jletain KOHCTPYKITWHM, Kak TIPaBHI0, HWMEIOT A0CTATOUHO CIIONKHYIO
(hopMy M HEpAaBHOMCPHBIM HATPEB, YTO VCIOMKHACT PacueT TEIOBOTO PEiKHMA.
[Ipy NOCTPOEHUM TEIUIOBOH MOJEIW YOPOILAKT 3JIEMEHTbl KOHCTPYKUMH M
HMICATM3HPYIOT MPOTEKAIOIME B HUX TEIUIOBBIC Mpouecckl. OauuM U3 cnoccbon
YOPOLIEHHS ABJIIETCA 3aMEHA HArpeTod 30HbI IEMEHTA KOHCTPYKUMU €€
SKBHBAIGHTOM ¢  TPOCTOH  reoMeTpHueckoi  dopMoii  (HampuMmep,
OPAMOYTOJBHBIM NAPANCICOUNCAOM), ¢ QAUHAKOBOH CPEAHCMIOBCPXHOCTHOM
TEMIIEPATYPOH W PABHOMEPHO PACTIPE/ICIIEHHBIM UCTOUYHUKOM TETUIOBOH YHEPTHH.,
Takas 3aMeHa BBIIOJHAETCA HA OCHOBE NMpuHLMNA ycpeanenua. Mpaeanusauus
TEIUTOBBEIX MPOLCCCOB 3aKMOUaACTCd B TOM, UTO YUHTBIBAKOTCA TOJIBKO OCHOBHBIC
crnoco0bl  IepeHoca TEIUIOBOH SHEPrHM, BHOCAINME HAMOONBIIMHA BKIad B
TEIIOBOH OOMeH. VYTIpouleHHe 3I€MEHTOB KOHCTPYKIMH W HISATN3aus
TCILIOBLIX TMPOLECCOB AOMKHBI OBITE TAKOBBL, 4YTOOB oOecneuYMBaIach
AJEKBATHOCTE MOJIEITH

3.2.2. 3ammmTa IBM o1 BO3NEIHCTRAY BJAAKHOCTH

Kak npaBuno, ot npamMoro BosacicTsus Boabnl IBM He salumiueHa y He
JOIDKHA BKCIUTYyaTHPOBaTbCs TP TakuxX ycmoBHax. Konactpykumu 39BM
3alUIIAIOT OT BO3ACHCTBUS COACPKALIMXCA B aTMOC]EPE BOAAHBIX NTAPOB.

3ammTa anmapaTypsl OT BO3AEHCTBHSA BIAKHOCTH OCYIIECTBIACTCSA

WCIONAL30BAHKMEM COOTBETCTBYIOIMX MATEPUANIOB W NOKPHITUH, YCHACHHOH
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BCHTUIIALMCH CYXHM BO3OYXOM; MOAACPKAHHEM BHYTPH M3aenud Oolee
BbICOKOH, UEM B OKPYIKAIOIIEH CPEJE, TEMNEPATYPHL, FEPMETU3ALMENA KOPIIYCA.

JUtst 3amuTBl  METATMYECKWX KOHCTPYKIMIT OT KOpPpPO3WHM Ha HHX
HAHOCATCA sdiygumibie ROKpoimst, [IpUMEHAIOTCS METAIMYCCKHUE, XMMUUCCKUE
H JIAKOKPACOYHBIC TTOKPBITHA.

Ilpy BLICOKOH BIA:KHOCTH KOPPO3Hs MPOTEKACT O0JICC WHTCHCUBHO OPH
KOHTAKTHPOBAHWH METAJTOB C Pas3/IHYHBIMH CKTPOXUMHYCCKHMH
norcHuuanaMu. I[lpy HCOONB30BaHUM MEMALIUYECKUX NOKpLIMUL MaTepHan
MTOKPBITHA 00pa3yeT ¢ MaTepHalioM 3alIMIIaeMOol JeTaTH TaTbBAaHMUECKYIO TTapy
W, €CITH UETOCTHOCTE TAKOTO MOKPBITHA HAPYLIACTCA, TO MPOUCXOAUT KOPPO3HA
W paspyweHue b0 Marepuana Acraiu, Judo Marepuana nokpeiths, B
3aBUCUMOCTH OT MOTAPHOCTH JJCKTPOXHMHYECKOTO MOTCHUWANA Pa3iHyaroT
MOKPLITHA AHOAHBIC (OTPHUATEIbHBIA NOTCHLUMAL NOKPLITHS 10 OTHOLUCHHUIO K
MOTEHIIMANY OCHOBHOTO MeTamna [AeTadd) W KaTOAHBIE (IOIOKUTETbHBIH
NOTEHIUA NOKPHITUA MO OTHOLWICHUIY K MNOTEHUMANy OCHOBHOIO MeTawna
jgeraimn). TIpy aHOAHOM TNOKPBITHH OyAET paspyliarbes Camo TOKPBITHE, a
OCHOBHOH MaTepuan ACTalu paspyluarbea He Oyaet. Ilpu katoaHOM MOKPLITHX
— Ha00OpOT.

Xumudeckue  NOKpubUMUd  TOMYYalOT  METOJAMH  OKCHOHUPOBAHHA
(momydeHWe OKCHAHOW TUIEHKW Ha CTalW, ATIOMHHHH W ero crulaBax),
AHOOHPOBAHHA (HAHECCHHC TMOKPHITHS Ha AaMIOMHHHI M €ro CIUIaBHI
MEKTPOXUMHTECKIM criocobom), drocarrposanns (Ha CTain), a30THPOBAHMS.
XUMHUECKHE TIOKPBITHA MEHee CTOMKH MO CPAaBHEHHIO ¢ METATUTHISCKIMH.

Jaroxpacounvie NOKpuImus MMEIOT HU3KYI0 MEXAHUYCCKYIO MPOYHOCTb U
TEPMOCTOHKOCTD.

Haudonee sdextuusim cnocodom 3amutel JBM oT Bo3ACHCTBUA Baaru
ABIACTCS NOAHASA cepMemusayus OIokoB W mKadgoB IMyTeM NOMEIIEHHUS HX B
repMeTHUHblil KokyxX. llpu nanHom cnocode TakKe J0CTUracTed 3alluTa

anmmapaTypsel OT Tiepenaaos aTMocepHOTO AaBIIEHHS W OT BO3JACHCTBHSA THITH H
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BPEOHBIX BEIIECTB W3 OKpy:kaiomeH cpenbl. [lpoeKkTHpOBIIHK JOMKEH
JIONOJIHMTEIbHO pa3padoTarh cnocoObl FEPMETH3AIMU BHEITHUX JIEKTPHUSCKUX
COSTMHEHWH, 3JIEMCHTOB YTIpaBleHUs W WHAWKarwmW. [lpw Oompmioi pasnuie
JABJICHUH BHYTPU W CHAPYXKWM KOPIOYCAa €ro CTCHKH AOJKHbL MPOTHBOCTOATH
3HAYMTEIIBHBIM  YCHJIMAM, JTOT METO] 3allMThl CaMbIH  JIOPOroll H €ro
MPUMEHAKT TONBKO B C/IY4ae HCOOXOUMOCTH.

3HAYMTEIIBHO YalIE MMPUMEHSIOT TEPMETH3AIMID MOJIYJIEH HYJIEBOIO W
[IEPBOTr0 YPOBHEH.

Moyt HyJIeBOTO YpPOBHA KOHCTPYKTHBHON wuepapxwunm DBM (MMC,
DOP3, a Ttakke MHKpocOOpKH) OOBMHO HHO0 IIOMEIIAIOT B T'¢PMCTHUHEIC
Kopnyca, Jubo  OpuMEHAOT  OCCKOPIIYCHbIE  METOJbl  FEPMETU3ALMH
(0OBONMAKMBAHWE, 3ATUBKY HWIIH ONPSCCOBKY Pa3IHYHBIMH - TOJUMEPHBIMHI
mMarcpuanaMmu). Moayau neprRoro ypoBHS KOHCTPYKTMBHOW uepapxud DBM
(MeyaTHBIE TIIATHI, COSOUHWTENBHBIE Kal0eld W Ap.) TEPMETH3HPYIOT MyTeM
MOKPBITUA  JIAKOM, 3AUIMBKH IMOKCUIHOA CMOJION, ONPECCOBKU
FEPMETHINPYIOIMMY  KOoMITayHaaMu.  CTeneHs  3aiuThl  OIPEACIISIETCS
BJIArOMNPOHMLIAEMOCTBIO UCOOAB3YEMOr0 MAaTEPUana, TOAUUHOH C10A U aATe3UcH
C 3NIEMEHTAMH KOHCTPYKLHN (OCOOEHHO C BBIBOJAMH).

3.2.3. 3aumTa koHcTpyKuii IBM ot MexaHnueckHx Bo3AeHcTBHIH

JlomycTHMEIE  YPOBHM  MEXAHWYECKOTO W3MEHEHHA  KOHCTPYKIWH
ONpPelenAIOTCA €€ MPOYHOCTBI) M YCTOMYMBOCTBIO K  MEXAaHHYECCKHUM
BO3JICHCTBHAM.

Hpounocme koHcmpykytu — cnocOOHOCTh annapaTypsl BBEITIOIHATE CBOU
(YHKIMM M COXPAHATHL CBOM MNApPaMETPbl MOCAC NPUIOKCHMS MEXaHUUYCCKUX
BO3IEHCTBUIA.

Yemotuusocmes  Koncempyryuy K MEXAQUUYECKUM  GO30CHCMBUAM  —
CHOCOOHOCTh anmapaTypsl BBITIONHATE CBOH (YHKIHH W COXpPaHATH CBOH

napaMeTpbl BO BPEMA NPUICKEHNUS MEXAHUYCCKHX BO3ICHCTBHIA,
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OmriukomM WA peakyueli KOHCTPYKUUHA Ha MEXaHWYECKUE BO3ACHCTBUA
HA3LIBAKOT JHOObIE POPMbI IPEOOPAZORAHMS JHEPIUU JIAHHOIO BO3ICHCTRUS,

OTKkIMKaMHW MOTYT OBITE!

® MeXaHHYeCKHE HAMPANKEHHA B AIeMeHTaX KOHCTPYKITHH;

® TiepeMelIeHHA U COyIapeHHs IEMEeHTOB KOHCTPYKITHH,

e nedopMAaITHH U pa3pyIIeHUA KOHCTPYKTHBHBIX SIIEMEHTOB,

® H3MEHEHH:A CBOHCTB M MapaMeTPOR KOHCTPYKIIHH.

OCHOBHBIMH TIapamMeTpamM# 000 KOHCTPYKITHHA C TIO3HITHH PEakiIni Ha
MCXAaHAYECKUC BO3ACHCTBUA ABIAIOTCA MAacca, JKECTKOCTh M MEXaHUUECKOe
COTPOTUBACHUE (JIEeMITPUPOBAHKE).

[loa owecmrxocmelo  KOHCTPYKUMH MOHHMAeTca €€  CnocoDHOCTh
[IPOTHBOCTONTL  JICHCTBMIO  BHELIHWUX  HArpy30k ¢ aeopMauMsiMu, HE
JIONTYCKAIOIIMMHA HapYIIIeHHE €€ padoTocmocOOHOCTH.

KonuuecTBeHHO JKECTKOCTh QLUEHUBACTCA KOIPPUITMECHTOM KECTKOCTH A

A—=Prd,

rae I” — neHcTRYIONAA CUIa, o — MakcuManbHas acdopmanms.

MexaHWUeCKyI0 TPOYHOCTE  IEMEHTOB  KOHCTPYKIIHH  TTPOBEPSIOT
METOJAMM COMPOTUBICHUA MaTEpHANIOB U TCOPHM ynpyroctd. [lpu pacuerax
JETATH  CITOKHOH KOH(WTYpaMH 3aMEHSIOT YIPOIEHHBIMH  MOJACIIAMHA  —
OanKoi, MMacTUHOH, paMOH.

Bo wm30exanwe ABIEGHWH  pe30HAHCA TPOBOIATCS  PacueTsl  TI0
ONpeIeNeHHI0 COOCTBEHHON YacTOTEI KoneOaHWi KOHCTPYKIHH OBM  f,
KOTOpas 3aTeéM CPaBHMBAETCA C YacTOTAMKU MOPEANOJaracMbiX BHELIHUX
BUOpalMOHHBIX BozAeHcTBui. OOBIUHO KOHCTPYKUWA o0JagaeT HECKOIbKHMH
3HAUCHUAMU COOCTBCHHBIX 4YACTOT, HO PACYCT BBIMOAHACTCA TOJbKO ANA
HH3IIAX 3HAYEHWH fp, Tak Kak B 3TOM ciydae OyayT HadImoaaTbes
MaKCUMalbHbIC AehOpPMAlMK KOHCTPYKIMKU. Ecau Husiee 3HaucHue fy BXOAUT B
CIIEKTP 4YacTOT BHEWHHMX BO3ACHCTBUH, TO KOHCTPYKIHIO J0padareiBaiOT ¢

LEABbK)  YBEJMUCHHA fp. B NpaBuMnbHO CKOHCTPYMPOBAHHOH —annaparype
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coOCTBeHHAS YACTOTA KOHCTPYKUMH fy HE JOIDKHA HAXOAUTBCA B CIICKTPE YacTOT
BHEIIHUX BO3/1CUCTBUH.

3.2.4. 3amuuta IBM ot Bo3aeilicTBH noOMex

Ilpy npakTuuecKOl peanu3auMyu SICKTPUYCCKOH CXEMbl YCTPONCTBA
BO3ZHWKAIOT TAPA3HTHBIE CBS3H W TTOMEXH,

Hapasumnas ¢eés36 — HE OPEAYCMOTPEHHAA JNICKTPUUECKON CXEMOR U
KOHCTPYKIHEH CBSI3b MEK/LY AIEMEHTAMHU YCTPOHCTBA WIIH YCTPOHCTBOM H BHEIII-
HEH cpenoll, NpUBOAAIIAA K MOABICHUIO MOMeEX. [apasumuvie 2ieMeHmbl — HE
TTPEeIYCMOTPEHHBIE AJIEKTPHUECKOH cxeMoi aieMeHThl. [lapasuTHbIe CBA3H M
SNEMEHTBL ABIAIOTCS CICACTBHEM HEHACANBHOCTH MPAKTHYECKOH peanu3aluu
ANEKTPUYECKONA CXEMBbI,

Homexa — He NpeayCMOTPEHHBIH NpH MpoekTupoBaHnyn OJOBM curhan,
COOCOOHBINA BLI3BATH HAPYIICHUA (PYHKIIMOHUPOBAHKA ANnapaTyphl, UCKAKCHUA
repegaBaeMoil H XxpaHuMoi nHopManyn. [loMexaMu MOTYT OBITE HATPAKEHMS,
TOKU, DACKTPUYCCKUE 3apsaibl, HANPSIKEHHOCTL nona U T.1. MeTtounnky nomex
MOT'YT BO3HHKATh Kak BHYTPH padoTaromeH annaparypsl (BHYTPEHHHE TTOMEXH ),
TAK M BO BHECLIHCH CpeAe. B CETAX JNCKTPONUTAHUA, Pa3pAdbl CTATHUECCKOrO
TEKTPUUECTBA W AP. (BHEIIHHE TIOMEXH).

[lomMexyn penaT Ha WIYMbl W HABOOKU. f{a600KH — 5TO TIOMEXH,
BO3HWKAIOIIHME BCIICACTBHE TIOSBJIICHHS TapPasuTHBIX CBs3el. [llyuer — 310
JNEKTPUUYCCKUE CHUTHAJBI, BO3HUKAIOLIUE B DICKTPOHHLIX NMpUOOpax HE3aBUCHMO
OT HAIMYWS BHETTHWX CBA3EH W CcurHajioB. [IlyMBl SIBJISIFOTCST  CITEJICTBHEM
HEHICATbHOCTH  XAaPaKTEPUCTHK  AIICKTPOHHBIX MPHOOPOB, PE3UCTOPOB H
KOHAeHCaTOpoB. I1lyMOBbIe napaMeTpbl NPUBOAATCA B TEXHUYECKUAX YCJIOBHUAX HA
3MEMEHTHI. Y POBEHBb WIYMOB ¢Nab0 3aBHUCHT OT KOHCTPYKUHH W3aenud. LLIymsr
00YCNOBACHBI CTATUYCCKUMH (DIYKTYAIMAMM HOCUTEICH 3apa/10B B NPOBOAHUKAX

1 SNIEKTPOHHBIX TIpUGopax.

52


HomwServer
Выделение

HomwServer
Выделение


[loMexu B Henax CBA3H M CHIHANBLHBIX LEIAX MOTYT OBITE OLICHEHBI B ITPO-
necce  npoektupoBaHusi, (OCHOBHBLIE MPUYMHBI, BbI3HIBAKOIIME HMCKAKECHHS
CHTHAJIOB TIPH TIPOXOKIEHIH WX TIO TiemaM IBM, cneaytotme:

*  OTPa)KCHUA OT HECOIJACOBAHHBIX HArpy30K W OT Pa3IMYHbIX
HEQJIHOPOJHOCTEH B JIMHHAX CBA3H,

. 3aTYyXaHHC CHI'HaJ1OB npun MNPOXOKACHHUK HX mo LHensam
MMOCHENOBATEIIBHO COCTHHCHHBIX JICMEHTOB,

*  yXyameHHe (POHTOB H 3aACPiKKH, BOZHUKAIOMIAE NPH BKIIOUCHHI
HArpy30K ¢ PpEaKTHBHBIMH COCTABITAFOIIAMH,

* 3aACpKKA B JIMHUH,  BBI3BAHHBIC  KOHEUHOH  CKOPOCTBIO
PACOPOCTPAHEHMS CUTHANA,

*  MEPEKPECTHBIC MOMEXH;

. napasurHaa CeBA3bL MCOKAY JJACMCHTAMHM 4CPC3 LUCIKM IIUTAHHUA M
3a3eMJICHHA;

. HaBOAKH OT BHCIHIHHUX JJICKTPOMArHUTHbLIX IOJICH.

JInst 3ammAThl OT TIOMEX B IEKTPHUYECKHX CETAX HCTIONIB3YIOTCS CETEBBIE
dbunpTpel. s ocnadnenusa  HEKENATCALHOTO  BO3MYILAIOUICIC 0O B

KOHCTPYKIOHUHKY BKJTKOUAKT CNICUHWAJTBHBIC IKPAHBI.

3.3. Haje:xHOCTh KOHCTPYKIIHU

3.3.1. IlouaTHe HAZEKHOCTH

Haoesxxcnocms  uzoenus — CBOUCTBO H3IEIHA COXPAHATH 3HAYCHUA
YCTAHOBACHHLIX NApPaMETPOB (PYHKUMOHMPOBAHMSA B ONPEACACHHLIX MPEACTaX,
COOTBETCTBYIOIIMX 3aJaHHBIM peKHMaM MW VCIOBHAM  HCHONB30BaHUS,
TCXHUYCCKOro oOOCHYKMBAHMS, XPAHCHMS W TPAHCINOPTHPOBKH B TCUCHUC
ONpeaeIeHHOrO CpOKa BpEMEHH.

OCHOBHBIMH ~ NOHATHAMM B TCOPMM  HAACKHOCTH  SBAAKTCA

PaAGOMOCNOCOOHOCHL A OIKA3.
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Pabomocnocobrocms — coctoanue DOBM, npu kotopoMm ona crmocoOHa
BbIMOJIHATEL  33/1aHHblE  (DYHKIIMM ¢ [apaMeTpaMM, YCTAHOBJIEHHBIMM B
TEXHHYECKOH JIOKYMEHTAITHH,

Omras — co0bITHE, 3AKNIOYAIOLICECA B MOMAHOH MM 4acTU4HON yTpate
paborocniocodbrocTn IBM,

llouaTue omrkase HAAO0 OTIAMYATL OT [NOHATUA  HEUCAPUGTIOCHU.
Heucnpasnoe cocmosnue — cocrostane IBM B JlaHHbBIHE MOMEHT BPEMEHH, TIPH
KOTOPOM ©OHA HE YIOBIETBOpAET XO0T4 Obl OJZHOMY W3 TpeOOBaHH,
YCTAHOBIEHHBIX KaK B OTHOITEHWH OCHOBHBIX MapaMeTPOB (XapaKTepH3VIOTTHX
HOPMAIBLHOE BBIMONHCHHE 3aJaHiblX (DYHKUME), Tak W B OTHOLICHHH
BTOPOCTENEHHbBIX MAPAMETPOB (XaPaKTEPU3YIOIIMX BHEUIHWHA BUJ M Y100CTBO
OKCIUTYATALMH ). JTO MOHATHE HEe UCIOAL3YETCA A4 OUCHKH HaaeKHOCTH DBM,
TAdK KaK HC KaiKJas HCUCMPABHOCTb MOKET OPUBECTH K HEBbIMOIHEHUI0 DBM
3aJaHHBIX (PYHKITHIT.

OTKazbl MO  XApArmepy  usMenenus RApaMempos  anndpamypei 1o
MOMEHTA WX BO3HWKHOBEHMS JIENATCS HA BHE3ANHbIC (kamacmpodhuuyeckue) n
AOCMEneNle,

ITo szaumoceszu amexncdy codOofi pa3MuaKOT OTKA3bl HE3UBUCUMbBIC W
sa6UCUMbIE.

IMo raruuuro enewtnux npU3HAKGE OTKA3Bl OBIBAIOT #6HHIC, T.€. UMEIOLINE
BHCIIHUE MPH3HAKH TOCIAE WX TOABICHUA, H HEAGHBIC (CKpblmbie), I
OOHAPYKEHHS KOTOPBIX CIIEHYET ITPOBECTH HEKOTOPHIE ICHCTBUS.

[lo npuuure e6o3HUKHOGBEHUs OTKA3Bl OBIBAIOT  KOHCIMPYKYUOHHBIE,
APOUIEOOCMEENNBIE N DKCAJAYAMOYUONTIbIE, BLI3BAHHBIC HAPYIICHUSAMH OPH
KOHCTPYHPOBAHWUH, MPOH3BOACTBE W AKCIITYATAllHH, COOTBETCTBEHHO.

llo xapaxkmepy yompanenust OTKasbl ACNAT HA  YCMOUYUGHE WU
CAMOYCHPAHAIOMWUECH

YCTOHUMBLINA OTKA3 YCTPAHACTCA 3aMEHON OTKA3ABIIETO MIEMEHTA.
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CaMOyCcTpaHAIOIWIMIACA OTKA3 HCYE34€T CaM, HO MOIKET MOBTOPUTHCA.
OHOKPAaTHO BO3HUKAIOIIMNA CAMOYCTPAHSIIOIIMNACA OTKA3 HA3bIBASTCS COOECM.
MHOTOKPATHO BO3HHWKAKOIIAA CAMOYCTPAHSIOINIMHCS OTKA3 OJHOTO H TOTO KeE
XapaKTePa HA3bIBACTCA NEPEMEHCHOULUMOS OMKUZOM,

HajexHocTh — KOMIIJIGKCHOE CBOHMCTBO, KOTOPOE B 3aBUCHMOCTH OT
HA3HAUCHUA W3ACIUA W YCIOBHA €ro JKCIIYATALMM MOKET BKIIOYATH TAKUE
cBOlCTBA, Kak O€30TKA3HOCTh, JOJTOBEYHOCTH, PEMOHTONMPHIOAHOCTE H
COXpaHAEMOCTb, INPHYEM KaK [0 OTAENLHOCTH, TaK H B OIPEIACICHHOM
COUYETAHHH 3TUX CBOWCTB.

besomrasrocmes — cnocobHocTh DBM HenpephlBHO COXPAHATH 3aJaHHBIE
(PYHKI[MH B TEUEHUU YCTAHORJIEHHOTO B TEXHUUCCKOH JIOKYMEHTAIIUM BPEMEHH.,

Horeoseynocems  —  cBoiicTBoO DOBM  coxpaHATh NOpU  BEINOIHCHHU
TEXHUYCCKOro  o0Cny)KMBaHMA W PEMOHTOB  padoTOCHOCOOHOCTL A0
HACTYIUICHUA MPEIeTBHOTO COCTOAHMS (MMOTHOTO BRIXOAA H3 CTPOA).

Kanennapuyio npogomKUTENbHOCTE SKCILUTYATAUMUA U3AEIUA 10 DOJHOTO
BBIXO/[A W3 CTPOST HA3BIBAFOT CPOKOM CITYHKOBI.

Coxpansievocmes — cnocodHocts OBM coxpaHsATh CBOM MOKa3aTe/lid B
MEPUOA XPAHEHWST H TPAHCIIOPTHPOBKH.

Pemonmonpucoonocms — npucnocodneHnocts IBM K npeaynpe:kacHuio
1 O0HapyKEHWIO TIPUUMH OTKA30B W WX YCTPAHSHWKD TIYTEM TMPOBEICHUSA
TEXHUYECKOro 00CIYKUBAHUS U PEMOHTOB.

BO3HMKHOBEHHE OTKA30B TPOMCXO/IMT KaK H3-32 BHYTPEHHHX CBOWHCTB
annaparypel, TaKk W W3-3a BHEIIHHX BO3ACHCTBHA, W HOCHT CIyJYaHHBIN
XapakTep. /na KONM4eCcTBEHHOH OLICHKM OTKA30B UCIONbL3YIOT BEPOATHOCTHLIE
METOIEI.

Bee wusaenus aeasTcs HAa BOCCTAHABIMBACMLIC (PEMOHTUPYEMbIC) H
HEBOCCTAHABIMBAEMEIE (HEepeMOHTHpyeMEBie). HeBoccranaBmneaembie DBM B

OPOLUSCCE  BLIUIOAHCHUMA  CBOMX  (DYHKLMH HE  AOOYCKAKT  PEMOHTA;
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BOCCTAHABIMBAEMBIC — B MPOLECCE BHIMOJHECHHUA CBOMX (PYHKIMHA ACMYCKAIOT
PEMOHT.

be30TKa3HOCTh XapaKTepH3yeT .

® BepOATHOCTBIO 0e30TKa3HOH paboTHl P(?) WIIH BepOATHOCTBHIO OTKa3a
q) =1 P,

® YACTOTOH OTKA30B f{1);

® HWHTEHCHBHOCTBIO OTKA30B A(1);

¢ cpenHel HapaboOTKOM Ha OTKa3 7.

Beposmuocmu O¢somrkasnoti pabomul P(t) — 3T0 BEPOATHOCTDL TOTO, YTO B
ONpPE/ICNEHHbIX YCAOBMAX 3KCIUIYaTAllMM (MCHBITAHWI) B TEUEHUE 3a7aHHOTrO
BPEMEHH { HE IPOU3OHAECT HA OJHOTO OTKAa3a.

BeposatHocTh 0€30TKa3HOH PadOThl M YACTOTY OTKA30B MOKHO HAWTH

CTAaTHCTHUYECKH 1O JAHABIM 00 OTKA3aX IKCIUTYATHPYEMBIX W3ASITHH:

P=

>

N-—n 7
N f_N-z

rae N — YNCNO HWCMBITaHWHN, #» — YWUCNO WM3OENHH, OTKA3aBLIHX 3a BpeMs
vcneiTanuii ¢, 1lpu Gonbiiom N BepoaTHOCTD [ COBMAAACT ¢ BEPOATHOCTLIO I’(1),
a 9acToTa OTKa3oB [ — ¢ f{t).

OyHKIMA f(1) XapakTepU3yeT CKOPOCTb CHUKEHHS HA/IEKHOCTH BO
BPCMCHH:

JO=q@0)=-P).

Humencusnocme 0mrasoe Aft) — BEPOATHOCTh TOTO, UYTO B TIPOMEKYTKE
BPEMCHHM [—/{ OpOM30HACT OTKA3 (ImIpU YCAOBMM, YTO B MOMCHT BPCMCHU !/
OTKa30B B cucreMe He Obuio). T.e. 3TO UHCIIO OTKA30B B €JMHHILY BPEMEHH,
OTHECEHHOE K CPEAHEMY YMCIY WU3ACTul, 0e30TKa3HO (DYHKUMOHUPYIOIIUX B
YKa3aHHBIH TTPOMEKYTOK BpeMeHH, MHTEHCHBHOCTH OTKA30B XAPaAKTEPH3YET
HagexxHocTs IBM B mo60it MOMEHT BpEMEHH.

A |
A== am=n, N, N, =N
Y - rT T2

2

ap ’ i
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rae An; — YMCHO OTKA30B B /bl HHTepBan BpeMeHu, N, — CpelHEe YHCIO
paborocnocoOHbix u3aenmi; N; m N, ; — koauuecTeo pPaboToCcnocoOHbBIX
W3JICITHI B HAYAJIE W B KOHIIE TTPOMEKYTKA BPpeMeHH Af;.
HMHTEHCHBHOCTh OTKA30B CBA3aHA ¢ BCPOSTHOCTHIO O€30TKA3HOH padoOThI
CJIE/IYFOIAM COOTHOIIEHHEM :
i
P = exp[— [ A(I)dt} :
0
Hapatomrka na omxas — 00beM WIM NPOJOJBKMTEIBHOCTE PAdOTHL
W3ICIMA 10 HACTYIUICHHA OTKa3a. BrelpaxkaeTcs B ¢IUHMIAX BPCMCHH, IHKIA H
T.n. Cpeansis Hapa®oTka HA OTKA3 HA3LIBACTCH €IS CPEJHMM BPEMEHEM

0€30TKa3HOM padOTH W3ICITHSA:

T, = eprP(t)dtJ .

0

JIaHHBIE TTOKA3ATETH XAPAKTEPHIYIOT HAIEHKHOCTh HEBOCCTAHABTHBAEMBIX
DBM. lna BoccTaHABIMBAEMBIX M3ACTHI OTIpeaeNeHHe THX MapaMeTpoB Oomee
cnoxkHoe. BoccTaHapnMBaeMbie M3ACNMA  OMUCHIBAIOTCA XAPaKTCPUCTUKAMU
MOTOKA OTKa30B (), HapaboTKOH Ha OTKa3z 7, DapamMeTpoM MOTOKA
BOCCTAHOBACHUS  ufl), kodduimenTom rotopHoct K, ko pduuueHTom
BBIHYKJICHHOTO TIPOCTOsA K.

Illupokoe pacmpocTpaHeHHe NOMYYHMIH NPOCTEHIINEe MOTOKA OTKA30B,
KOTOPbIE XapaKTEPHIYIOTCH TPEMS CBOHCTBAMME:

® OPJAWHAPHOCTHI,

® CTAIMOHAPHOCTHIO,

® OTCYTCTBHEM IMOCICICTBHH.

Opounapinocms  CAy4aHHOTO MNOTOKA — 93TO BEPOSATHOCTh TOABICHUS
TOJILKO OJ[HOTO OTKA3a B €/[HHUYHOM WHTEPBAJIE BPEMEHH,

Cmayuonaprocine TTOTOKA 3aKITIOYaeTed B TOM, UTO B €IHHHIY BPEMEHU

MOABJACTCH CpeaHES TTOCTOAHHOC YHCIIO OTKA30B.
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Omcymemeue nOCIEOCHcmeus — BEPOATHOCTh MOABJICHUA OTKa30B B
€/IMHAYHOM WHTEPBANE BPEMEHU HE 3aBUCUT OT BO3HUKHOBEHMSA OTKA30B B
JIPYTHE MOMEHTHI BPEMEHH.

3.3.2. 3axkoHBI pacnpeaesieHHs, IPAMEHsIeMbI¢ B TEOPHH HAJEKHOCTH

TTokaszaresm HaJIeKHOCTH SIBITSIFOTCA BEPOSTHOCTHBIMH
XapaKTCPUCTUKAMU W U1 MX ONMCAHUS MCNOAL3YIOT Pa3HLIE 3aKOHbLI
pacrpeneneHusl.

Bo BpeMA dKCIUTyaTAlUK alapaTyphl BRLACIAIOTCS HECKONBKO MEPHOIOB,
XapaKTepU3YIOMINXCA pa3HoH 3aBHCHMOCTBIO WHTEHCHBHOCTH OTKa3OB BO

BpeMeHH (cM. puc. 3.1).

2(t)
Amr’n 5 s
1 11 111
<& -
27

Pucyrok 3.1 — PacnmpeneneHue WHTEHCHBHOCTH OTKAa30B MO MEPHOAAM
skennyatauun 3BM (I — nepuon npupadorky, Il — nepuoa HopManbHOH padoTsL,
TIT — nepuon n3noca).

B navanbHbid nepuoa padoThl (TaK HA3BIBACMBIA NEPUOJ, MPUPAOOTKH )
OTKAa3bl almapaTypsl TPOUCXOAAT H3-32 BHIXOJA W3 CTPOS AIEMEHTOB, HMEBIIHUX
CKPHITBIC  MPOM3BOACTBCHHLIC — Ac(ekThl. lIpoaomxuTenbHOCTH  mepuoaa
pupadboTKH HE TPEBHIIIAET HECKOIBKHUX TPOUEHTOB OT MPOAOLKHTEIBHOCTH

[IEPHOAA HOPMAbHON HKCITyaTalud JBM.
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WHTEHCHBHOCTD OTKA30B B MCPUOA NPUPAOOTKH MOCTENEHHO CHUMKACTCA
JI0 HEKOTOPOI0 MHHMMAJbHOIO YPOBHA (/4;,) W OCTAETCA OTHOCHTENLHO
MTOCTOAHHON B TEUEHWH BTOPOTO TIEPHOJA IKCITITYATAlMA anmaparypel (neproaa
HOPMAJIbHOH padOThl).

B KOHEUHBIH 11epuo/l 3KCIIyaTaumy annaparypsl (Ne€puoj| CTapeHHust |
M3HOCA) M3HOC DJCMCHTOB WJCT 3@ CYCT HEOOpAaTUMbIX (PU3UKO-XMMUYCCKUX
ITPOLECCOB.

Haubonee yacTo uenonb3yeMol CTATUCTHUECKOH MOJEIBIO HAACKHOCTH
ABIACTCS SKCROHCHUUWIbHASL MOOCTL pacnpedeieHtis. Ita MOIellb OCHOBaHA Ha
MPEANONOKEHHH O MOCTOAHHON BO BpEMEHN HHTEHCUBHOCTH OTKA30B.

XapakTepUCTUKH HAJAEKHOCTH MPH 3TOM PACOPCACIICHUM  BILJISLAANT

CIEIYIOIUM 00pa3oM:

Pl — ™,
1) =1 €";
Aty — Const;
Ty — 174

OKCIOHCHUMAALHAA MOACIb PACOPEIC/ICHUS XOPOLIO MPUMEHUMA HpPU
pacuerax HaAEXKHOCTH almaparypsl OAHOPA30BOTO NPHMEHEHHS, cojaepskaliei
OONBIIOE YHCIO HEPEMOHTHPYEMBIX KOMIOHEHTOB. Takike naHHAd MOMCTb
WCTIONB3YETCA JJIA pacuera HaAeKHOCTH amnmaparypel B OCHOBHOW TIEPHUOI
SKCILTYaTALMM, UCKIIOYasa HAYalbHBIA Neproa NpUpadoTKY U KOHCUHBIH MEpHOL
CTAPEHUA.

Ilpu amurensHoOl padoTre DBM IpH IUTaHHPOBAHWH €€ PEMOHTA Ba)KHO
3HATb HE BEPOATHOCTb BO3HUKHOBEHUA OTKA30B, 4 UX YMCJIO 34 ONPEACICHHbIA
Mepuoad PKCIITyaTaund. B 3ToM cniyuae NpUMeHSIOT pacnpedeienue [[yaccond,
MO3BOAIOIICE NOACHMTATh BEPOATHOCTL NOABICHUA TIOOOr0 YMCHa CayqyaiHbIX
COOBITHI 32 HEKOTOPBIH MEPHOI BPEMEHH.

BeposaTHOCTb OTCYTCTBUSA 0TKA3a 3a BpeMa { COCTABR/ACT:
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P 0 =€ -M.

BeposTHOCTb NOABJIEHMS { OTKA308B 32 BpeMs /;

Pi At

JImd  OLEHKM  HAJACKHOCTM B OCPUOA  NPuUpadOTKU  anmapaTyphl
WCTIONB3YIOT  3aron  Befihyuada. 210 JABYXIIapaMeTPUUECKW  3aKkoH  (jiBa
napameTpa — Ap M @), Opd «—/ OCPEXOAUT B IKCIOOHCHIMANBHBIA 3aKOH
pacnpeneneHust

P(t) = exp(-Agt%), t 20, Ay > 0, a > 0;

J1) = ig ot = exp(-Ag t%);

M =g ot

T, AT+ 1.

B mepnon crapeHHs W HM3HOCA OTKA3bl 3aBUCAT OT OOMBIIOTO 4YHCIA
(baKTOPOB, BAMAHUEC KA:KIOTO U3 KOTOPHIX OAHOpoAHO. IlosTomy naa oueHku
HAOEKHOCTH B ATOT TIePHOMA UCTIONB3YIOT HOPMATLHbBI 3AKOH pacnpedeieHis 1N
pacapedeaentie Peaes.

Hotst pactipeenenus Penest (C' — mapaMeTp pacipeaesieH s ):

P(1) — exp(-£ » 2C7);

J) — (°C%) exp(-t* 7 2C7 );

M) = 1/C:

1, =C\r/2.

J11st HOPMAJLHOTO 3aKOHA PACIPE/IENEHHUS:

I A e b
f(_r)_mo_r exp{ 2CTI: j

TJIe o, — CPEJIHEKBAIPATHUHOE OTKIIOHEHNE, @ /' — MATOKHAHHE,

3.3.3. Meroabl o0ecnedeHuss M MOBbIILEHHA HATEKHOCTH

MeToasl obecnieueHHA HAAEKHOCTH AETATCS Ha OOIIHE H CIEIHATBHEIE.

Obwue memoder ODECTICUEHHS HAJEKHOCTH PEATTMIYIOTCS HAa CTAAMAX
MPOSKTHPOBAHHA © TPOM3BOACTBA TNYTEM: MAKCHMAIBHOTO  YIPOIICHHA

]TpHH[IHITI/IaJTBHOﬁ CXCMBI ¢ OTHOBPCMCHHBIM YMCHBIODCHUCM YHCJIA ITCMEHTOB €
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HEBBICOKOH HAAEKHOCTBIO, 0CNadIcHUA BIUAHMS BHCLIHMX BO3ACHCTBUH rep-
METH3ALMEH, aMOPTH3AIMEH, OXJIXK/JICHHMEM W T. JI.; MCMNO/AL30BAHUS YHU(DHIIM-
POBAHHBIX OIIOKOB, TIPOBEPEHHBIX W OTPAOOTAHHBIX B YCIIOBHAX MAcCOBOTO TIPO-
H3BOACTBA U UMCIOLIMX BLICOKYIO HAICKHOCTD.

Cheyuanensle Memodsl PEATA3YIOTCS MyTeM O0JIerdeH s PexnMa PadboThI
JJICMCHTOB CXEM M KOHCTPYKUMH, NPEABAPUTCILHOH TPCHUPOBKM 3JIEMEHTOB,
PE3CPBUPOBAHAS | JI.

OCneruenue  pekuMa  paboTbl CXEMHBIX — JJEMEHTOB — CHIKACT
MHTEHCWBHOCTH OTKA30B. J{JIA ydeTa Harpy3KH ¥ TETIOBBIX PEKHMOB 3JIEMEHTOB
HCHONB3YIOT Kod(pduumenT Harpy3ku K, NpeAcTaBNsSiomui codoit OTHOIICHUE
PadouMX MOIIHOCTEH, HANPSKEHUMH WJIM TOKOR K MX HOMMHAJIbHBIM 3HAYCHHSIM.
IIpu npoektupoBanmu 2BM M cHcTeM A TPaH3UCTOPOR M JUOIOB
koodhuuruentsl Harpy3ku Ky nomkubl HaxoauThea B npeaenax 0,3...0,5; ana
pesuctopoB — 04...0.6; mma xkonmeHcatopoB — 0.3...0.5; anda perne, nmepexmouaTene,
BriTrouarencii —0,5...0.8.

Jlns  cokpameHust 3rana TPHPAOOTKH HCIONIB3YETCST  TIPe/IBAPHTEITBHAS
TPEHUPOBKA YJEMEHTOR.

Pezepeuposanue spisieTcsi Hanbosee 3pPeKTHBHBIM METOIOM TTOBBITIIEHHS
HAICKHOCTH, OHO OCYLUSCTBIAACTCA BHECCHHEM B KOHCTpyKuuMio DBM
JOTIOTHHTETBHBIX  3JIEMEHTOB, OJIOKOB, V3JI0B W YCTPOMCTB, BKITFOUAEMBIX B
paboTy npu OTKaze OCHOBHBIX. PesepBupoBanue MoxkeT OBTH 0OLIUM
(yOmmpyroTest Tiestbie 6mokn Wi Bes DBM)  w mosniemeRTHBIM (JIyOITHpoBaHie
OCYIIECTBIACTCA HA YPOBHE MHKPOCXEM HITH OTACTBHEIX S7IeMeHTOB). OTHOICHHE
YKCIIA PE3CPBHLIX JJICMEHTOB K YHUCIY OCHOBHLIX HA3bIBACTCA KPATHOCTBIO
pe3epBUPOBAHHS.

PaznuuatoT pe3epBUPOBAHUE 3aMELIEHUEM M MOCTOSHHOE PE3EPBUPOBAHUE.

[lpu pezepBHpoBaHHMM 3aMEIICHUEM Pe3epBHBIM OTOK BKIHOUAETCA B
padoTy MEPEKMIOYCHUEM BPYYHYIO WM aBToMatuueckd. llpm nocrosmnom

pe3epBHPOBAHWH PE3ePBHBIC 3JIEMEHTHI BKIIOUEHBI OTHOBPEMEHHO C OCHOBHBIMH
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1  (GYHKIMOHHPYIOT B TeX JK¢& pEKHMaxX, a TMpH OTKa3ax Harpyska
HEPEPACHPSACIASTC MEK/Y OCTABIIMMMCH PadOTOCHOCOOHBIMM IIEMEHTAMH
(HaTTpuMep, TIPH PE3ePBHOM TIOCTIEIOBATETFHOM BKITOUEHHHW KOH/ICHCATOPOB W
NAPAICIIEHOM BKIIOYECHUU PE3UCTOPOB).

TTpriMeHeHHE PE3EPBUPOBAHNS OIPAHWUMBACTC radapHUTHBIMH PA3MEPaMK
W3/ICNKA, MOIIHOCTBIY HCTOYHMKOB TITUTAHMSA, HECOOXOAMMOCTBHIO pa3padOTKu
JIOTIOTHATETFHBIX  CXEM  TI0 OOHAPYXKEHWIO OTKA30B W TIEPEKINIOYEHAID ¢
OTKA3aBIINX YICMEHTOB HA PE3ePBHDIE.

Jlns moBEIIeHHA HaAeXKHOCTH DBM "wacTo uenoms3yioT HHGOPMAIIHOHHBIE
METOOBI, KOTOPLIC PEATU3YIOTCA B BUAC KOPPEKTUPYIOINUX KOAOB, HO3BOJIAIOIINX
00HAPYKUBATH U UCIPABASTEL OIIMOKK 0€3 NpepbIBaHus PadoThl YCTPOHCTRA,

Koppexktupyiomuye Koasl MOpeAyCMATPUBAIOT BBEACHHE  HCKOTOPOH
H30b1TOUHOCTH. M30bITOUHOCT OBIBACT BPEMEHHON U MPOCTPAHCTBCHHOH.

BpeMeHnHasg H30BITOUHOCTh CBS3aHA C YBENMUCHHEM BPEMEHH pelleHUT
3a7aud (3a7a4a PELIACTCs HECKOJAbKO Pa3) M BROAUTCHA NPOrpaMMHbIM NMYTEM,
SIBJISISICH OCHOBOH MPOTPaMMHOI0 Crocoba 0OHAPYKEHNS W HCITPABJICHNS! OIMOOK,

IIpocTpaHcTBeHHAA M30BITOUHOCTE 3AKMIOMACTCA B YAIMHCHMM KOJOR

YHCEJ, B KOTOPBIE BBOJST AOTIOIHUTETbHBIE (KOHTPOIIBHBIE ) PA3PSIBI.

Koumpoasreie 6onpocei

1. Kakue KIMMaTHYCCKHC YCIOBHA OHKommyatanuu OBM  cunTalores
HOPMaJTbHBIMHA?

2. 3aueM pacCUHTHIBAIOT COOCTBEHHYIO WACTOTY KONeOaHWH KOHCTPYKIIHH

OBM?

(F8]

Kaxoit oTkas HaszpiBaeTca cboem?

Yto TaKoe N0AroBeYHOCTh?

L

JIId 9ero uemonb3yerca pesepBupoBaHme?
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