CITPABOYHUK
I1O SJIEKTPNYECKUM
MAININHAM

B aByx Tomax

Tlox obmeit pemakumeit
HokTopa TexHuucckux Hayk M. I1. KOTIBIJIOBA
u xaEgEgaTa Texumueckux Hayk B. K. KJIOKOBA

Tom 1

E¢]

MOCKBA SHEPTOATOMM3IAT 1988



BBK 31.261
C 74
VIK 621.313(035.5)

Penensent jgoxrop Texs Hayk E. T Opiom

CoparoaHMKk 1O SIEKTPEYECKAM MammeaM: B 2 1./

C74 Hox o6m. pea. U. TI. Kommosa 1 B. K. Kiokosa.

T. 1.—M.: OmeproatoMmgart, 1988.—456 c.: mi
ISBN 5-283-00500-3

TIpHPCLSHN TERHMICCRHE QAHAIE, ONHCAKS! 0COBCHHOCTH KORCTpYKIil
W OGCTH MPMMERCHNA ATEKTPHTECKWX MAINHF, BHUYCKACMHX IDENpHA-
TuAME IKTPOTEXRICKoR mpommumernooTn CCCP Jlana Xnacoua-
KAllUA STEKTPHNECKIX MAUIMH, OTMCAHH CHCTEMH OXMAXJCANA, THIN
0GOBCHMOCTH  KOHCTDYKIWE OGMOTOK, TDHBGICHM METOLEL s
SNEXTPWIECKMX MamuR ToM Nepsbili COZIEPRMT TeXFHUeCKie
T oGmero M & ROyU A pasme mos Tow
BTOpoll BuizeT B 1989 1
J\M3 MUXEHEPOP W TEXMHKOB, JAHNTHIX OKCRUYRTAUWCH ONICKTDHMECKHX
paamirmRx

e,
peITpHATAN, NPOMMILITCRRN OBLCKTOB H YCTAHOBOK
23020,

)30000-078
C —m— 145-88 BBK 31.261

ISBN 5-283-00500-3 (1. 1)
ISBN 5-283-00555-0 © SueproaTommsnar, 1988



TPEAVCIOBHE

MamHEE B0
BCEX OTPAGIAX TDOMMWUINEHHOCTH, Ha TDEHC-
TIOpTe, B cenbckoM Xxo3dhcThe M 6wy Ilowrm
Bex IHeprug

TPUKOB, & TAKKE ACHHDRNTOB M CIY.ICHTOB
BHICUIHX # CPSJMHX CICIMUANLHEIX YIeOHRX 33~
‘Be/eHRH.

P
IMEKTPUIECKIMH TEREPATOPAME, 3 [IBC TPETH ee
NpeobpasyeTcs 3NEKTPHMECKAMA [IRUTATENSIMHE
B MexauWiecky1o sHeprmo OT

Cp: no
‘BuinyckaemMuM B CCCP, mafaetes snepsuie o
CHX TIOP CBeAEHMA IO umcnmum THNaM aMER-

PHGOPa B HCHONLIOBAHUS INCKTPAYECKAX Ma-
IR BO MFOrOM 3ABACHT TEXRYIeCKul ypOBEHS
wu3nenm# MHOTAX OTpacieli NPOMLIUINEHHOCTH

Homenknarypa pumyckaemux 3 CCCP
INEKTPAYECKAX MAWIAH OrpoMHa. B gammoM
CHPaEBOSHHKE COACDXKATCA CBEJeMWS IOMTH
o 100000 THROpasMepoB JNMEKTPRYECKMX Ma-
oty

Tlepanst Tom CHOPABONNHER CORCPRHT 06~
HME CBEERMS, OTHOCSUIHECS KO BCEM IN€K-
TPHSECKAM MAITMEEM, B TOM THCTE BONPOCH

MaiumH

uoﬂorpad:mx u cnpaBommEax [2, 7, 11, 15, 18,
20, 23]. B nammnom CrpaBovamke caenana mo-
nHTEa cofpaTh B OOHOM HIJAMAH CBEJERWS
To BeeM DneKTpuYecknM MawmmaM. Komewso,
HOMEHKTATYPa INCKTPHSECKAX MAITHE TaK Be-
IWMKa, YTO NpR BeeM CTAPAHWM aBTOPOR HE BCE
3MEKTPAYECKAE MAWIMHL! ONAIA HA CTO CTPa-
‘HulH, Ho aBTOPH yBEpeH!, 9TO GONBIIMHCTBO
yuTaTened HaHAYT B HeM OTBETH Ha HHTCDE-
CylomuE MX BOPOCH

KanaTamaslf Tpya OO0  COCTABIEHMO
Gombm

© 06-
e sl W DEMOHT? DNEKTPAYECKMX MANME
(3acTh mMeppag), a TaKKe TEXHUYECKHe AaHHHeE
aneXTpIECXAX MammH  obiero

M KOJNEKTH-
som ABTOPOB — BEAYUMX CTEIMATACTOR ek
TpoTeXHWIeCKOfl MPOMBLIUNIEHHOCTA W BHCmel
WKONH, B Kax1oM TOME NpUBEACH CHACOK AB~

(CMEXpORHLIX, SCHEXPONHBIX H MAITHH MOCTONH-
HOTO TOKZ) A lpy‘nHHX ANERTPAYECKHX MAILHE:
9P cum-
XDOHEEIX KquleHcaTopul!, ACHEXPOHABIX ABATR~
Tenel w ABRraTenel MOCTORHEOrO Toka Gorb-
wolt MOIIEOCTA (YACTH BTOpaA).

Bo BropomM Tome CHPABOYHAKR HPABO-
astes DAHELE u
MHQOPMANAOHHLX 3NEKTPASCCKAX MAUTAH Ma-
IOl MOUIFOCTH, IPAMEHAEMMLIX B CHCTEMAX B~
TOMATUKA (78CTh TPEThS), M ONEKTPHUOCKHX

Topos ¢ paszienios,

KaXIkM apTopoM. KoopaumanAs u cGop Ma-
TCPRANOR, €[0 CHCTEMATHIAIMA H DPefakTh-
POBRHUE NpPOBEACHH nox‘ropoM Texn HEYK
H. 11 Komanossd  ® nayK
B. K. KnoxossiM.,

ABTOPH CYMTAIOT CBOMM NPHATHBIM ON-
roM BLIDa’HTh OJArOAApHOCTE  DENEHICHTY
goxTopy Texn mayx E.T. Opnioby 3a nemanie
upA

u
LPOCMOTPE PYKOMUCH
P AR

MaumE .
METATIYPIUSCCRUX, CY/IOBRX, TAFOBBIX, 8 TAKKE
MAUTMH, B rabrux -

D
macutyra T A Jlcbomcsol, H C Ceprefiic-
pol, T A Ku %, J1 J1 Hrmatecsoli 3a

CTBEHHAIX CHCTEMAX M POGOTOTEXHONOTHHECKEX

GOILIIYIO OOMOUIs B MOATOTOBKE DYKOMHCH
¥ M3IAHRO

J;uu npAoga
HOTO MHCTDYMEHTS, B GHITOBOH TEXHWEE, B T 0
(sacTs uerBepTan)

% apTopH Chp: ¢ 6ma-
ronapnomm IPAMYT BCE 3TMCTAHAA B HOKE-
JaHMS 0O YNYSWIGHAN CIPYKTYpsl Crupasou-

Ipas: JUIA cuemt
CTOR, 3ARUMAIONIMACA IPMMCHEHUEM U IRCILTYa:
Taguell AMEKTPAYECKAR MAIIME, TIOITOMY B HEM
TOpABOJATCA NHUIE OCHOBHLIC CBC/ERMS, Heos-
XOJMMbIE JTs NPOSKTHDOBAMAA B JECILIYATE-
uan cueTeM
CnipaBosHHMKa PACCYWTAH B OCHOBHOM Ha MHXe-
P n anex-

Hua,

TYPH PACCMOTPEHHBIX 3MEKTPHICCKAX MAllIAH,
XOTOpHE CICIYeT RANDABRATS B 37peC JHepro-
aromAsgata 113114, Mockpa, M-114, lMimoso-
vas Hab, 10

H I Konwaos
B K Kaoxos



AnTopsl neproro Toma Crpapoumnks

Tpeamcnosse — goxrop Texa Hayk U II Ko-
nhinoB, kaua Texn mayk B K KJIOKOB
Pasaen 1 (kpome § 15 & 17) — norTop TexH
mayxr W I Kombuiop, § 15— rxaBo TexE
mayx B K. Kroxos, § 17— Kasg TexH Hayk
B C Mansmes

2 — mokenepa 1O T Ilesems &
T A Boxman

Pasgema 3—5 (xpome m 539, § 54) — xamx
Texe nayx B K Knokow, m 539 — xana rexs
mayx B C Maumes, § 54 — xann rexu Rayx
H @ Korenemen

Paszem: 6 u 7 — kamg. rexn Hayk H @ Kore-
neren (1 633 — COBMECTHO ¢ EaHA TeXH Bayk
B S Becnasossiv)

Pasnen 8 (xpome § 81 manm 842845, 848,

849 864, 866, 867) —ur-kopp AH CCCP
. Namanesnd, § 81— JOKTop Toxi Hayx
HHlConwlon mm 842-845, 848, 849,
864,866,867 —xang Texn mayx B K Kno-
xoB
Paster 9 §92-99 (spove mm921 u
9225) - xamn texn mayx E II Bowo, ik
A M 3aincs, ramanaret Texn mayx @ K Ma-
xapos, H M Cysopos, §91, 911, 912
womm 921, 9225, 106, 9107 — xama Texx
sayx B K Kroxos, § 910 (kpoMe mm 9106
& 9107)— an-xopp AH CCCP 1 B J[laus-
TeniTs
Pasmen 10 §101—xamx texm  mayk
B K Kuoxos, §1oz 1013 = 1014 — goxtop
TEXH EAayR Koxenumxon, § 103 —
1012 — nOlTop rexn uayx B & Toapes



YACTh NEPBAA
OBHIME CBEAEHMA

PASAEN 1
OBIME INTOHATUA M ONPEAEJIEHHSA

1.1, OcHoBikze THIEI
N KaaccHpHKamms

IEKTPHIECKHX MAINE

Diaexmpuneckue Mamunw — 9TO ATEKTPOME-
XanueCRE TIpeoBpa3oBATEN, B KOTOPHIX OCY-
anex

cxan mammma (puc 11), T ¢ Manmma Civ-
MeTpUYHAS, HeBACHINEHHAS, MMeIolas TIAKAHA
Bo3AyIEHLA 3a30p Ha cTatope B poTope Tako#
MalIMAL] PACTIONOKEHE 10 Be OOMOTKH Wy H
w} Ha cTaTope, Wy M W Ha POTOpE, CIBHAYTHE
B HPOCTpARCTRE OTHOCHTENRHO ADYT XpYTa Ba

SHETHH B MEXaHHMECKyIQ WM MEXAHHWCCKOM
B eKTpHaEcRyio OCHOBHOE OT/MTHE JISKTPH-
HECKMK MAIIMH OT APYIHX mpeoGpasomaTeieit
B TOM, YTO OHM OGPATHMEL, T € OJHA M TA XK€
MAIIMEA MOXET PaGoTATE B PEXHME IBUTATE-
8, npeoﬁpmyn IEKTPHIECKYIO JHEPTHIO B ME-

yrox, papmndi 90° Ecm x 06-
MOTKAM CT4TOPa WM POTOPA TaKOH MALIMHL
TOABECTH TOKH, CABMAYTHE BO BPEMCHM Ha
amexTpumeckuit yron 90°, T0 B BOIAYMIHOM 3a-
30pe MAIIMBEHl GYAET BpaINaloiesc® KpyroBoe
noxe IIp CHMMETDHYHOM CHHYCOMAAIBHOM

noxe Gyaer Tak

, T B peRAME npeotpa-
3Y2 MEXAHHYECKYIO JHEPIIO B IEXTPHIECKYIO
Tlo Buy CO3NABACMOTO B MAIHHAX TOJS,

Rax MaliMEA HE BHOCHT B 3a30D
IDOCTPAHCTBEHRRIX TApMOEMK Bee pearsmme
NMEKTPHUECKHG MANIMEL B TOR WIH HHOK cTe-

B KOTOPOM JHep-

nem ot MAlTHEEL, TAK

TEM, SMEXTPHYECKHUE MAINMAL
HAWHAYRTHBHEIG, eMKOCTHHE 1 UA-
AYRTHUBHO-eMEOCTHRie CoppeMeHHNE
DIHPORO MPEMEHSCMME B NPOMBIILIEHHOCTH
¥ APYTEX OTPACISX HAPORHOTO Xo3HCTEA INek-
TpHYCCKHE MaUTMHH — MEAYKTHEEbIE TIpeobpa-
30BAHUE SHEPUH B HHX B Mar-

xax B 3a30pe PeANBHON MATIMHEI
HJI3% TOJYYUTS CURYCOMARTBHOS TONIE

Ina Toro aTobu MJIC, BeobxomiMan L1z
CO3/1aHMR MATHWTHOTO NOJNA, He Obuia upes-
MEpHO BEMNK, CTATOP K POTOP ATEKTPHYECKOH
MAliMHEl BHIONBACT 43  (EPPOMATHUTHOrO

HHTHOM monie EMKoCTHBIe STKTpHuecKHE Ma-
IMEKL, XOT2 M OLUIM H30GPETEHEl 3a70Are Ko
HBYKTHBHLIX, 0 CHX 0P HE HAILTH IPAKTHYC-
CKOrO [PUMEREHUR H3-38 CIOKHOCTH COINAEMS
HOCTATONHO MOMEOTQ OMEKTPUMECKOTQ MO,
B XOTOPOM TIPOUCXOTHT TPEOBPA3CRARUE IHED-
i MBIyKTHREO-eMKOCTHME MAIIHEN TOSBE-
JuCh MINE B MocAenEMe roakl IlpeoGpazopa-
HUE 3BCPrHM B HEX TPOUCXOAHT B HIEKTpOMAr-
HUTHOM [OJE, U OHM OGbe/WMEIOT colicTRa
MEYKTHRHLIX B €MEOCTHBIX /IEKTPHYECKHX Ma-
num B NpaxTURe 5TH MALME eme He OpU-
MEHAIOTCH, NOITOMY B HAHHOM Cnpanoqnm
TOEEO
TPHUECKHME MAIIUEHI, XOTOPHC B mvlmeumeu

3eKTp!

KOTOpO-
TO BO MHOrO pas Gomsnle, YeM MPOBOAMMOCTH
neteppOMArAUTHON CpemHl (e >> pg)  Ilpu
3TOM MarHMTHHIE CHTOBMWE JIMHMY TONA 32Mbl-
XAI0TCR 11O MACHHTONPOEOY MAIIMHES ¥ IPak-
THYECKH HE BLIXOZAT 3 NMPEASIE €€ AKTUBHBIX

«

6yfeM HA3RBATE MPOCTO
annmamy [12]

Jlng Toro 9TOOH IEKTPHYECK2A MALUBHA
paboTana, B Hell FIOIKHO OLITH CO3ZAHO Bpa-
Iatomeeck MarErTEOE none TipHALMM 06pazo-
DaNR# BPAAIOINErOCA NIOJA ¥ BCEX MallME
OnER M TOT Xe

TIpocTefiiell  IMeKTPHIECKOR  MaumOH
FRIRCTCA MiCATEHA% OGOBMICHHAN SICKTDHHE-

Prc 1 1. OGOBIPHHAR SEKTpHCCKa MALIEHE



6 Obugue nonnmur u

Pasn. 1

vactell. YyacTER B KOTOPBIX
NOTOK NepCMeRHH, N8 YMEHLUICHHS HOTEPH
Ha BEXPERRIE TOKH I

non yrom 90°. Taxve MamHmst
RMCIOT TpH CTeneAR cROGOIE B KooMmsccxod

WHXTOBAHALIME 13 TOHKUX JHCTOB MMEKTPOTEX-
HEECKOH CTaNd. VYWacTKH MAarEATONPOBONA
‘MANME, B KOTOPHX NOTOK NOCTORHHBH (Hanph-

AICKTPOMEXAHATECKUE CHCTEMH, B KOTOPHIK
H POTOP, M CTATOP EMEIT O TPH CTCHEHH
crobonn

Mep, HOMIOCH W CTAHEHH MAUIMH
TOKA), MOTYT GHITH BHIONHCHHE MACCERHBME B3
KORCTPYXIMOHHOH CTATE,

Haxonsr TaKxe
CRMe MAUTRHEL, B KOTOPRIX POTOP (RIF B POTOP,
W eTaTop) mmeeT dopMy aacka Takme MauTHEE

YoToRMeM

TOPHERHMUL

SHEPIEHM FBARETCK
0GMOTOK B 3aBHCHMOCTH OT B3ZHMHOTO TIQNO-
MCHAY €C 9aCT¢i —CTaTopa H pPOTOPA.
370 yCNOBAE MOXET GHITH BLINONHEHO IPH Pas-
MUIRBX napnnrax xompynmnux (bopu

MANIBHE TOMUMO Bpaua-
TEABHOTO MOIYT WMETh H BOIBPATHO-IOCTYRa-
TeNsHOe ABMMCHHE (NEHeliHhe ManmHe). B Ta-
KHX MAWMHAX CTATOP M POTOP PasOMEHYTH
M MarEMTHO® HORE arpanercx oT xpacs, |rro

mUSX B pmononnm osumux (puc. 1.2, n z)
Tor RTH WHON BAPHAHT nu6nparrcl B 3apuCA-

NPRBOIET K a-
3ope. Kpaeoit abexr B Jmlemx :menpvme-
CEUX MalllNBaX YXyAWIAeT BX mepmnqeﬂne

MOCTH OT pona TeHepUpY!
‘MOro)} TOKa, HauGonee ynoﬁﬂoro cnocoba co3-
FaHA HONA B THNA MamemkL J{ig mpeobpazo-
BaHUS JHEPIAR B

Hmokme dwepr oxa-
3IATENH OIPAHATHBAIOT TPEMEHCHRE :merrpu-
YCCKMX MALIWE C BOIBPATHO-TIOCTYMATEABHEM

JMEKTPHECKHX MAWXE HBCUONBIYETCR BPAllla-
TEALHOE ABUMCHHE

DnexTpUUCCKAE MAUMEE O6LTHO BLImON-
BAIOTCA ¢ OQHOX Rpamalomeiics FacTEIO — OH-
IMEZPMECKEM POTOPOM B HENONBERHOH
9aCTEIO — CTATOPOM. TakHe MAIUMHHI HasH-
BAKOTCE ONHOMEPHHME OHE HMET Oy
crenens csobons. Iowrn sce

M3 0OhIMHON MANIMHE C METHHI-
PUUGCKUM CTATOPOM X POTOPOM NONYIROTCK
MAIRHL ¢ CEPMEHTHMIM CTATOPOM R TRHCHHLC
(puc. 1.3). Ecnn ypenmumTh guamerp pnTopa

MaURHE 10 oy~
M TREEHHWHE gBuraTens (pEc. 1.3,6). Au-
HeHEbIE
O TOKA HAXONT NPHMEHSEME B IPOMBUIEH-

EOCTR 114 Oy

MAWIEHEL — Br pexuMe NWHEHEBE MANTRAHLI
c poTopoM He
W BHCIIHAM BENONPRAAHEIM CTATOPOM. B GONBUIMHCTRE THIOB WIEKTPUYICCKHX Ma-
ONEXTPOMATHUTHEI MOMCHT B QEKTPHYE-  LUMH none

CKEX MALUWHAX NPWIOREH H K DOTODY, H K CTa-
Topy. Bemn math

TOKaMi OBMOTOK cTaTopa B poTopa. Ommaxo

ofedM ¥ACTAM MANIMHLL OHH OYRYT HEpeMe-
INAaThCA B NPOTHBOTNONOMHEIE CTOPOHH Y Ma-
MK, B KOTOPHX BPAIIAIOTCK M DOTOP, K
©TaTop, NBe CTEHeRHM CBOGOREL. O3TO ABYX-
MCpPHAC MAEHN, B HARHTAROHHLX TPHGO-
pax poTOpOM MOXET GWTE Wap, KOTOPBIA
BPALIAETCA OTHOCHTELHO ZIBYX CTATOPOB, Pac-

KIACC MAWIMA, B KOTOPHX moiC
©CO3aeTCA MOCTOSHHEIMA TOKAMN OGMOTOK,
PAaCIONOREHHEIX TONLKO Ha craTope. IIpeoGpa-
30BAHUE HCPIMM B HUX HPORCXONMT 3a CHET
notoka B
3a30pc ¥3-32 HIMEHEHHS €I0 MPOBOIMMOCTH
HpH BpaeHEE potopa Porop B Takmx ma-
IUMHAX HMEET SPKO PLIPAMCHHEIS 3YOMEL, Ne-

Puc |2 OcHoausie

MauaH




runs u

MalUR 7

L]
Puc 13 MoARguxamus KOHCTPYKTHBHOTO He-
OTECHER BMEXTPHACCKIN MAIHE

@ — MAIIEHA C CETMERTRAM CTATOpOM, § — ManekHHl
Aratens, | — craTop; 2— POTOp

HOH HA POTOpE, KOTOPAN IIMTACTCH MOCTONHERIM
Toxom OOMOTEa CTATOPA COENMHEHA C CETHIO
NepeMeRROTO Toxa. B OOLIMHOM HCIONHCHER
MAIMA Bpamaronmics poTop ¢ oGMOTKoH B3~
Gyxnemus pacmonaraeTcs BHYTpH CTaropa, &
cTaTop HemonpumeH OGpAlEHAaN KOHCTPYE-
A, IPH XOTOPOE PoTop ¢ 00MOTEOH BO3OY=-
NCHAA HETIONBECKEH, 2 BPAINACTCA CTAaTOp,
B CHEXDOHHBIX MaINUHAX BCTPE9aeTCs pefiko
W3-34 CNOKHOCTE MOBOAA TOXA X Bpamao-
mefics 06MOTKe NMEPeMEEEOrO TOKA,

POTOp CHEXDOHHOH MALIEHLI MOXET GHITH
SBHOUONIOCHEM, T € C ABHO BHPARCHEEME

[
HeVHUEM C HACAKEHHKIME HA HUX MEOTOBHT-
KOBBIME KaTyuxami BosOymaemmn Poroput

XOTOPHE
BLIIHBAET MATHETHOTO

cratopa

MBILKE, PACCIATARKLIX HA JACTOTY

HEA Hi ydacTkax Jasopa B

1500 u 3000 of/MeR u BEONe, OGHY-

06MOTXi cTaTopa TakMe MAUIMEW Ea3HIBAIOT
mapaMETPEICCKEMHE WIK EEAYXTOP-

HO Tipa
arom ofMoTka BO3CYRICHMS yRNaapBacTCH
B MpOdIPeaEPOBANEBIE B POTOPE Na3u. O6MOTKE

BuME HEAYE- 0 TOKA MaIuE, KK
TOPHEIX MallMH BECEMa pasHooOpasEbl. Ham-  mpaprno, pacnpefeNeHEAH, T. €. Pacnoliokena
Gonpltee  PACOPOCTPAHCHEE [ONYIMI4 KOH- no "0 IEa-
CTPYXDEA HHAYKTOPHOE MAINEHNW C IBYMN METPA CTATOPA B [43aX €r0 MArEETONPOBOAA.

poropamu 1 u craropame 2 (puc. 1.4). Ecmr
POTOPL! CABHHYTH OTHOCHTENGHO ADYT APyra
ua anexTpAgeckEd yrox 90°, ofmee MarmaTHOS
CONpOTURNCHEe MAITUEK BO BPEMS BPAlGHUS
POTOpOB He EIMEHAETCH K B OGMOTXC BOSOYR-

B acUAXPOHHHX MAmMHAX CHEIMATb
Hax ofMoTXa BO3CYRACHEN OTCYTCTBYET, paGo-
wHi MOTOX CO3JAETCH PEAKTHBHOH COCTARMHIO-
melt Toka oGMOTXE cTaropa JTEM 0GBACHAET-
€4 NPOCTOTA FOHCTPYKIEN ¥ OGGIyRWBAHMN

nenus 3, ToxOM, He mraTenelf, TEK XEK OTCYT-
BANPH-  CTBYIOT CKONESMIEE KOETAKTH /A IOXBONA

xegx OOMOTEE H4 POTOpax TORZ iica ofMoTEe

Ipu paboTte MaumEn ¢ 06MOTOE '0 B oTnajaeT B

TOE4 4, PACIONOKEHHBIX B IA3AX KAKAOTO CTa~
TOP&, CHEMACTCA Hanpaxesue [1oTOE BO3GYX-
NeHUS 3AMIZEACTCA MO KODYCY CTATOpa K
BTYNRE POTOPA 5, HACAReHEOH Ha BA,

B oT poma °
RIE OTZ4BACMOTO B CeTh TOKA JMCKTPUIECKHC
MALIMAK NOAPS3/IGIMOTCA HA MAENE @€ -
PEMERHOIO B NMOCTOSHEOIO TOKA
ManiBHL! EPEMEHHOTO TOKA JEINTCA HA CHE-
XPOHHLIE, ACHHXPOHHEE B KO/LIEKTOPHBIC

B CEEXPOHHBK X MAUIMHAX [OJNE BO3-

'I."{III,S'JG'.’/.’/.

(S

- )

HOM BCTOWHMEE NOCTOSHEOrO TOEA A BOI-
GyxnerEd MamuEn OGMOTEE CTATOPOB B Po-
TopoB Mamus
B B madax mx

Ha poropax ACHHXPOHHEIX MAIUEH pacmo-
maraeTes nubo ¢asuas, T e Emeomad oGHIHO
CToNERO Xe (a3, CKONLKo M 0GMOTKA cTaTOpa,
H30NMPOBAHAAK OT Kopuyca oGMoTxa, muGo xo-
PpoTxoIaMEEYTaL. KOPOTKOIAMKHYTAR OGMOTES
POTOPA COCTOMT W3 PACTIONOWEHHLIX B [23aX
PoTOpa 3aMXHYTHX Memay coGoé Do ofoum
TOPIAM POTOPA HEWIONEPOBAWEKIX CTEpREEH

Pc 14 WEAYKTOpEAX MANTEA C ABYMA POTOPAME



8 Obuyue nowsmun u Pasn. 1
W3 MPOBOAAKOBOTO MaTepHATa OmHE MOXET - 3
61T, TAIKE BHIIONRGRA IATMBKOH TAI0R ATIO- 5
Mumnem B 3aBHCHMOCTH OT THNA OBMOTEH

POTOPA AIIMIZIOT ACHHXDONEBIC
© $AIMLIMM DOTOPAMM M ACHEXDOBHMC JIDH-
TSTENM ¢ KOPOTKO3AMKRYTAIMH POTOPAMI

H

MAIIHA — C POTOPOM, PACTONIOXCHHNM BEYTPH
craTopa OHEKO A8 HEKOTODHX IPHBOJOR,
nprBOAA
il BLITOZiHEE PACHONOXNTS BpAI@OLMHCE PO~
Top cmapysu craTopa Takue MlIMEE Ha3H-
BAIOT OOPANMICHARIME WIH MAIIHHAMH C BHELI-
BMM potopoM OBM BLINONHAOTCA OGLTHO
¢ ROOTROAMRHYTHLIMHE POTOPAMH
Cpen¥ XOANEXTOPHHX MALMHE e
peMennoro TOKa ORYTAIH pacnpocxpaneuue
anof

g 1= &
&

4,
4 4

Puc 15 YRunonspHas sNeKTPHIECKAS MAlIHH

B TAKMX MAIMHAX KOMICKTOP

Onn Baxonsat npn-
BOJEX, K KOTOPHNM I0ABOA Tpexdaidoro Hmk
TOCTOSHHOrO TOKA 3ATDYHEH WIH HEmENeco-
ofpasen (b SMEKTPHGHIHDOBANHOM HHCTPY-
MeHTe, GhTOBOM TexmhRe B T.m) B MammHax
cpesmeit u Tem Goliee GOMLIION MOMEOCTH KoT-
NeXTOPHHE MANMEI [CPEMEANOTO TOKA B
Hacrosmee spems 8 CCCP me npeMensioTcs

HO OBM MOTYT paGoTATE TONBKO
TIPH BaJHTHH CKOJIBISIIEIO EOHTAKTd, KOTODHI
COCTOHT ¥3 werok ! ® koaen 2 TocToss-
HW{ MArHUTHHE NOTOK, CO3ARHHH TOKAMM
o6MoTkH Bo3GYX/eBHA 5, 3aMEIKAETCA N0 CTa-
HUHE J, MACCUBHOMY POTODY 4 M [BYM 3a30-
pam [locToARHBIE TOKH HAROASTCA B MACCHRB-
How potope W CHIMAOTCR ETERMY Urobu

IMANLENE MAIMAL, HATIPHMEP MALIMEE THOA
seurarens llpare— Puxrepa

BOJNLIKHCTBO MAWHH TOCTOAHHOT O
TOKa — 310 KOMIEKTOPHLIE MAIHHM OBH BH-
TYCRAIOTCA MOMIHOCTHO OT JONEH BaTTa A0
HECKONBRUX THICAT kunosaTT OGMOTRM BO3-
GyX/IEHHA MAIIRH [OCTOAHBOTO TOKA DACTIONE~

NOTEPE B pOTOPE,
B HeM JEAIOT Na3bl, B KOTOPHE YKIAABAIT
Megnue crepxmm 6 CTEpXHM, NpHBApERBLIE
K KOHTAKTHBIM KOJIbIAM, 0GpasyioT Ha poTope
KODOTEOIEMKBEYTYIO 06MOTKY

B nocnexane roal moayuHIM pacnpoctpa-
HemMe Takxe GOCKOMNEKTOPHNE MAMWHAL MO
CTOSHHOTO TOKA C BEHTHNLHEIM YNpAaBCHUEM,

TAKTCH HA INABHLX NOJIOCAX,

Ba crankHe BuBoAM cexmuil 0GMOTER poTopa

(SKOps) BNIASHK B MMACTHHM KomlekTopa. Kon-

JEXTOP, BPAWAIONIKACA HA OAHOM BANy C SXO-

PeM, ¥ BENOABUXHEI UIETOYHNI aImapatr ciy-

XaT wu IpeoBpazoRamM IOCTOSHHOTO TOKA
Tox sKOpA (B

B KOTOpMX -
CTOTH 3aMemeR TPeoSPAIOBATENEM TACTOTH B
‘monynposoxmHKoBLX anemenTax [12, 23]

e¢ [CTANLHOC ONHCAHUE KOHCTDYRTHB-
BMX BUIOMSMEHERMN ONEXTPHECKHX MAIKH
JEETCA B DOCHEAYIOLIHX Pa3fleNlaX CIPaBOoTHHEA

mm ncpeMenHoro MBHorothaisoro Toka EOPK
B HOCTOANHMM TOK CSTH (3 TeHEATOpaX Mo-
CToAHHOTO TOKa)

KOHCTPYKOHEA MAlIMH NOCTOABHOTO TOKa
Gonee CoXHAf, CTOEMOCTS BLUNE H KCILIYa-
Tamps Gone¢ AOpOras, 2eM ACHBXDOHHBIX, IO~
3TOMY JBUATENM NOCTOSHHOTO TOKA NpHME-
BIOTCA B TPUBORAX, TPEOYIOIIX MMPOKOTO
B INABHOTO PEryiMpOBAEKS JaCTOTH BpAlle-
B, WIH B ABTOHOMHAIX YCTAHOBRAX npu mTa-
nun aTapeu

ONLLIOE THCNO PAITHIBEIX
THIIOB MEXTDHYECKHA MAIIHH M HE3ABHCHMO
OT WX KOHCTPYKTHBHOTO HCIONHCHHS, POfa
ancia (paz mHTAIOMEro ToXA U cnocobor coina-
HUS MATBHTHHIX Dovieil NIpEOGDA3OBAHHE SHEP-
THH B MamMEAaX OPOHCXOMT TOLEO IPH Crie-
AYIOWEM YCTOBME BO BOPX 7CKTPHIECKMX
MamMHAX B YCTAHOBMBLUMXCA POXHMax NONA
€TaTOPa K PQTOPA HENOXBIAKHL OTHOCHTENLHO
Apyr apyra Ilome porTopa, KOTOpOE €O3NAETCH
TORAMH, NOTCKEIOWMMH B OGMOTRE POTOPa,

Ik 'mcno MammH

potopa Ilpn aTom

TOKA BHIONEAETCH C KOIIEKTOPOM — oxar
neckuM npeobpajosaTeneM sacTorH Ho cyme-
crByer THTIOB

MAIIUA, BANpWMeP YHWNOMAPHEIE TeHEDATOPH
{pHC 1.5), KOTOpHE HCIOMEBYIOTCH A TOTYYe-
HH8 GonbIHK Tokos {(zo 100 KA) TP HIBEEX

wacTOTA otopa U
HACTOTA BPANIEAWS TONA OTHOCHTENEHO PO-
TOpa B CyMMe DaBBbl TACTOTE BANCHWA NONA
CraTopa, HOITOMY 3acTOTH TOKOB B CTAaTOpE
¥ POTOPE MECTRO CBS3EHH COOTHOMICHHEM

fa=1s an
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Snepeuu &

Mauunax

I f,, f, — MACTOTH TOKe U HAUpSXeHUA CTA-
TOpa W POTOpa, § — OTHOCHTENBHas TACTOTA

poTopa
MOe YaCTOTOH BPAUGHHS WONA CTATOPE My
M 9aCTOTOH BpANIEHHN POTOPA MALDMHH 1,
s=(m L n)/ny 12

B CHHXDONHEIX MEUIMHAX OBMOTKA BO3-
6GyaicHsl POTOPA NUTAETCH HOCTOSHHSIM TO-
koM (f, =0), u, crenosaremsuo, u3 {11} =0,

yTeM H3MEHEHHS MOJOXCHHA DIETOX Ha KOM-
nexrope [10]

MEAX DOCTOMHHOTO TOKA NOTe BO3-
BymneHus CO3AAETCA TOCTOMRHEIM TOKOM, 2
moNe xKOpA ~ mepemcHuEvM  IIpeofpasopanie
TOCTOSMHOTO TOXA CETH B MHOTO(A3HHI mepe-
MeHHEH TOX llopl DpOUCXOIMT C NOMONIBIO

pa YacroTa l'lepe’MeHlIoro TOXa AKOPA Olpele-

JSETCA 4aCTOTOM ero BPAIIEHUS, H MATHHTHOE

O, CO3AABAEMOE TOKOM WKOPS, HENOMBURHEC
nons MAITHHL

orgyna mo {12} n = r,, T € porop
MAUHHE! BPAUIAETCS CHEXPOHHO G IIOJIEM, 003

JAHHEIM TOXKaMH OGMOTXH craTopa
JKecTkat CBA3L YACTOTHI TOKA M HACTOTRHI
oBmacth

BECKOIUIEKTODHbIE (BEHTHTBHEIE) MAIIMHb
MOCTOSHHOTO TOXa, KaX MpaBiIo, obpaienLe,
T ¢ HX 0GMOTKH BO3GYXJCHHA, NHTAEMEIE TIO-

mamus C)

SBISOTCA NPAKTUTECKA €THHCTBEHTAIME MOM-

HLIMU TeHCPATODAMH OMEKTPUSCCKOH JHCPrHY
G

TOXOM, Ha Bpamao-
IUEMCS POTOPE, A AKOPHBIC OGMOTEM — HA HENO-
PEKHOM CraTope YacToTa NHTAHHA SKOPHEIX
06MOTOX 3aaeTcd CTATHIECKHM NpecGpa3osa-
TEEM YACTOTH YClIOBHE BIAUMHOH HeMOZBUAK-
HOCTH Honell Cratopa H pOTOPa NpHBOMT
x

< y-m-om rpym-xocreu HX myCKa NPEMEHMOTCR
8K TIpHBY And-
TenHO pnﬁormumx np# mocTosHOR uacTOTE
BpAllIeHNs H He TPeOYIOMUX YACTHIX NYCKOB,
TpHMep KaX NPUBOHHE JBHIATENH BO3RYXOMY-
BOX, KOMOPECCOpOB 1 T 1

B aCHEXPOHHLX MALIHEAX TOK B OGMOTEKe
poTopa obycrosier /IC, Havex B mpo-
BOJHMKAX OOMOTKM MAaTHHTHHM [OJEM CTa-
0]

S
B

2
Hasenenwe 3JIC NpOMCXOAHT TOIBKO

per 4aCTOTH Bpa-
IICHHA BANa NBMTATel MIMCHEHHEM WACTOTH
THTaHHA €ro AKOpHEIX 06MoTox C 3TOR TOWRM
3peHNs BEHTMABHBIE MAWMHH IOCTOSEHOIO
TOKa MOTYT PACCMATPHBATHCS KaK CHHADOHHEIE,
OBMOTKH TNEPEMEHHOTO TOXA KOTOPHIX INi-
TAIOTCH OT NPeoGpa3OBATENS JACTOTH

B 0oa#0(a3HEIX KONICKTOPHEIX MALIMHAX
06MOTXN BOABYXR[ICHHA MUTAIOTCA NEPEMEHHBIM
TOKOM M CO3JAI0T myfbcHpyiomee mone Kos-

npu mep:
CWIOBHX JIMHUH HOMAK, 4T iy

nexTop TOX DHTAHHA
B

TOK ¢ uacTOTOH,

npy sacror potopa ®
nons craropa (n, #n,) YacTOTA Toka B poTOpe
pasHa f, = f,s, 10

# OT 3acTOTHI potopa, npa
KOTOpOlf MaTEWTHEIC NOIX CTATOPa H POTOpA

HTOMEMAHOCTS IONA TOKOB POTOPA M NONA
cTaTopa, a YACTOTA BpAUIEHMN POTOpa NpH
arom pasua m,=n,(1—s) Ilpu

Apyr apyra M3
38 3ATPYAHEHHOH XOMMYTAIlHH KOJLICKTOPHLIC
AINMHH DCPCMCHHOTO TOKA  BBUIOIHAIOTCR
iy 10]

s =1 poTop HenozBUXeH (_fz = f,), npeoGpa:o-
BaHmns anepris
MMEET MecTO Tpanotborpuaropmﬁ PeXHM pa-
BOTEl MAIHHEL

Tpn miTamsn O6MOTRM POTOpa HOCTOSH-
HLM TOKOM MAlUHA UEPEXOMUT B CHHXDOH-
Halt peamm paborhl Ilpu DuTaHHH pOTOpa

1.2. IlpeoBpa3osanue eprum
B IEKTPEYCCKAX MANMBAX

npran conposcsacres ofmatcri e

ToxOM
MOMET BpAIaThed C TACTOTOR Gosbiledt, dem
uacTOT noNA cratopa Takve peAHMH HCROAL-
3YIOTCA DENKO H3-33 CIOKHOCTH NYCKA Ma-
IMEH HeOBX0omM puroxmuﬁ JABHTATETH THGO

8CTOTH npHra-
Tens 3Toro THna lmlmrcl meurarens Mipa-

CEOl 3Heprum B mmmnyxo Hpeoﬁpﬂonnue
SHEPIHH B TEWIO B WIEKTPHAGCKHX MAIIHAX
IPHHATO HAJHBATH MOTEPAMH, TK KAK TeIio-
Bas IHEPrus MPM IKCITYATAIHN NIEKTPHIECKHX
MAITHE, KAK IPABIJIO, He HCTIONB3YETCA B IpaK-
THYECKHX LENAX B OEKTPUICCKMX MAlIMHAX

re—Puxtepa, B KOTOPEIX 1%
HACTOTHl TOKA POTOpa HCOONBIYETCS KOMIek-

Bommoi B Temno
eqUHMIE WTH e DIONH OpONCHTOB JHEPrHH,

Top, c
poropa PerynapoBanme 9FacTOTH BpameHus
noba-
somoli JJIC, BBOMMMON B OOMOTKY pOTOpa,

BHBORAM HAR
Bany MAlIMHE B MaITHAAX Maof MONHOCTH
B TEWI0 MOXeT DpeobpaIoBLBATLCH GOTEWAL
YACT HEPIMHM, MOJBONMMON X MAITHHE, LO-
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Prc 16 DICKTpHNGCRaS MAUEES Kax WIECTH-
nomocKER

sromy KILJ MBUWMR Mato# MOUIHOCTH HeSaMh-
moi
JAna ofmero npescTasieHEx © pabore

MAIUMHLI K4k Npeofpa3CBaTe/A JHEPrEE ee
MoxXHo B BHXC

On npu

(HETIONBEAHOM) POTODE H BRTIOYCHHN OGMOTER
cratopa B cerh. IlpeoGpasopanEa amexTpuTe-
CKOif JHEPIrHM B MEXSEHTECKYIO B ITOM DEXEHME
HE UPOHCKOMT, TAK KaK 18CTOTA BPALEHNS PO~
TOp3 pa#BHA HymO. DNeKTPHYECKaA IHEPrHA,

X cTaTopy, B amex-
TPHYECKYIO SHEDIHIO, KOTOPAi CHUMAETCH C Bhis
BONOB pOTOpHOE OGMOTKE. B 3ToM r.vly'm:

BuBOZH

CTHIIOMIOCHMKE JROMEHE GHITH 3aMEHEHH Ha
anerrpmecm

MBINAHS! MOTYT wmmﬂoe BpeMs pafoTaTs

(pEc 16), ¥ ROTOPOrO €CTh IB& JIERTPHACCKHX

BrBona U, I, npa MexaEnveckux BLBoznz M, n

H JBa TEIWIOBEIX (), ¢ DNEKTPHYECKHE BLIBOIEL

CBASAHBL C IEKTPHYCCROH MOLMEOCTHIO H Xa-

PAKTEpHIYIOTCS HempmEcHMeM U M TOROM 1,
s

B pemmve [lpn pasmes-
HEIX NONOXEHUAX (a3HOrO POTOPa TAKOH Ma-
mWEEH ocH (a3 OGMOTKH pOTOpE W3MEHIOT
CBoe TONOXKEHHC OTHOCHTENHHO OGMOTKHM CTa-
TOp2, TTO BLI3LBACT HIMCHCHHC SMIIETYAEL
B (asn! HapEEEHMA HA OGMOTKE POTOPA. DTOT
DPHENAD PEryNMPOBARMS WCTONL3YETCA B HH-

A3AHEL C Mo
HOCTEO H HE
Baty MamuHsL M ¥ TacToTok oo m o om

perynsaTopax i $a’soperyIsTopax,
B

TETUIOBHC BRIBOAL! CBAIAHMW C IOTEPAMH JHEP-
rHY, B Tponecce

€XeMaX DeryEPOBAHHS, HAIPEMEp B MCOLITA-
TEALHBIX 6 ]

HES, B XBPAKTCPH3YIOTCA KONMYECTBOM BEITC-
NeHEOro Temna @ W TemmepaTypoil aCTEH
MEKTPHTECKOA MAIIMHLL { BHYTpeHHGE CONpPO-
THBJIEHHE MAUIBEEL B ¢aMOM oDIeM Ciyyae
MoxHO

ompmo

B TOPMO3HOM DORWME HANDABICHHS
BpAEeRns poTopa OOPATHO EAIPABIEHHIO BPa-
menus nona Ilpu 3ToM Mamuma mOTpefieT
RaK SNCKTPHICCKYIO IHEPTHIO CO CTOPOHM HMCK-

Zone
Pa6oTa SNeKTPHIeCKOH MEUIMHEI MOXET
TIPOMCXOTE B ZBYX OCHOBHSIX PEAMMEX, yCTa-
HOBVBIIEMCE M JMMZMHUCCKOM, WIH IICDEXOl-
HOM B yCTAHOBHBIIEMCSH DERWME BCC
BXOJIHME BEWIHMES! HA BHBOJAX WeCTHIIONHOC-
HEK2, TPEACTEMIMOMIETO MCKTPATCCKYIO Ma-
WHEY, ¥ CONPOTYRICHHR CAMOH MAIIMHS Hews-
MEHHLl BO PPEMEHH B AHHEMHTECKOM
PeXEME OOA3ATENEHO HIMEHANTCA ONHA, He-
CRONEKO HM BCC BXOZHEIC BEMYEH B Tapa-
METPHl MamHEH. B CBM3M ¢ 3THM aEAnM3
paboTHl MAHHEI B JHHAMHYCCKHX DPEXHMAax
3HATETENLHO Goee cnoken, 9eM B

BBOZIOB, TAK H MEXBRHTECKYIO
SHEPIHIO CO CTODOHB MEXAHMTECKMX BEIBOZOB
mecTimomocHYKa (puc. 16) Bea notpeSmsemasn
3HETHA TIPeoGpAIYeTCH B TOMIOBYIO B Packo-
AYCTCH BRYTDH MANVHBL HA HATPEB ce JacTed,
2 TAIOKE PACCEHBACTON B OKYXKAKOILYIO CPelly
TOPMOZHEIE PEKMME -~ CAMBIE TAXEIHE C TOY-
KH 3pCHES HArpesa GacTelf STCKTPHICCKOH Ma-
WIBHL, NOSTOMY GOIEUEECTBO ONIEKTPETECKEX
MBIIER DACCTHTARO JWIb A KPATEOBDEMEH-
HY1o paBoTy B TOPMOSHHX PeXHMax
Pas/uuRI0T JBA BUIA IMEKTPETECKOrO TOP-
MOXOHNA IVHAMHYECKOC M DRKYIICPATHBHOE
Ipr ]IHHaMﬂlleCloM TOPMOXEHHH, NpH-

mExeR.

Tlpy paBoTe SCKTPUTCCROM MBIIWHEL T ¢ -
HEPATOPOM MEXAHWYCCKAA SHCPTHA MOABO-
AWTCA K Bajy, T € K MEXHEICCKHM BLIBOJAM
M, n (pHEC 16), 4 STCKTPHICCKAR IHCPrHS CHI-
MaeTcH ¢ Buponos U, I Ilpe pabore aBEra-
TeJ¢M 3HCPrHa NONRETCA A INEKTPUTECKHE
BEIBOZEL, @ CHEM2eTCH C Mexamavecxux. I[lo-
MHMO JBHTATENLHOrO HIH TCHEPATOPHOrO pe-
KHM@ ICKTPHICCKHE anmlu Moryr paforars

TocTonE-
WOTO TOKA, SKOPh MAIIMHAI OTRTIONACTCA OT
CETH B BKIIOYAETCH HA PESHCTOP TPH OCTaB-
meiica o6MoTxe
MawEna paGOTAeT KAK TEHEPATOP HOCTORH-
HOTO ToRa, M 55 MEXAHUHECKYRO FHEPTITIO
PPAIAIOLMXCA HACTEH M TCHEPHDYS IEXTDHYC-
CKYIO 3HETHIO, KOTOpAS DRCROAYETCH Ea Ha-
IPeB BRTIOCHAOTO PEIRCTOPR.

Tipa PCRYTOpaTHDHON TOPMOKSHAK

Takke

TpaachopMaTopHEE pesuM Xa-
PAKTEPeH A4 ACHEXPOHHEIX MAINHH ¢ (pasHEMH

pexEM H meprm otraaeTca
P cert PeKymepaTHBEOC TOPMOKEHWC Xapax-
TEHO JUIA ACHHXPOHWMX MBHTATENCH, HATpH-
Mep U5 JBETATEICH NPHEBOACB JEPTOB, B KO-
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modenu

MU n

TOPHIX MyTEM MEPEKNIOYERNS BO BPEMA PAGOTH
MaImUEL CTaTopROl 0GMOTKH Aa Goakmee wHC-
JI0 HOMOCOR YMEHBUIECTCA YACTOTA BPAIUCHHS
noms PoTop O MACPLAA HEKOTOPOE BPEMA
NPONOAXAST BPAIIATECA ¢ NPEXHEH TACTOTOH,
GoNBINeH, YeM YACTOTA BPAILCHMA HONA HOCTE
NEPEXTIOIEHNA TNCIA IOAIOCOB 06MOTEN B 910
BpeMa Mamuma paboTEST B TEREPATOPHOM
PORUME H OTAEET 3ICKTPHYSCKYIO JHEPrMIO
B CETh, NOTPefad EMA mecxym 3HCPrHIO JBH-
KYUDXCA SacTeR Tpw

IPA ACHNTBHWAX ONEKTDHYECKHX MBLIMR Kid
ONKITHOTO OHPefiefieHNs PAAA MX MEPAMETPOB

1.3. MaTeMaTHIcCKHE MOMETH
NICKTPHYCCKHX MALMH
MOnenk y2
MaIUAHEl — 3TO CHCTEMA YPABHCHHH, ONMCHBAIO-
WHX TPOUECChl HMEKTPOMEXAHATECKOTO OPOOG-
IHEPrUK & 6

3IAMEJUICHAN TACTOTH npnmeum potopa sio 5~
CTOTHl HWXE CHHXPOHHON MAIDMHA ONATH Nepe-
XOMAT B ABHTATE/IBHLIN pexAM H paboTaer

TOYHOCTL Pemenns
IAMRTH.
CEKHE MOLEAN JIEKTPHYECKHX MOUIAH 1GHPOXO

€ TAcTOTOH HO-

an
cHeTeM GRarogaps NPHMEHCHUIO

BOMY WMCITY HOAKCOB OGMOTEM CTATOPA
AANs CHHAPOHHBLIX MAIIWH BAKHLIM SBJS-

BHANOTORMIA H IUQPOBLIX BMITHCTATE BB M2~
i B RacToslliee BpeMa COILIAUA MOJGIH,
o<

eTca peRnM ° npn

KOTOpOM EXTAEHAS P 6ue 3a7awm,
TmoNydseMad M3 CSTH, PACKOAYETCA TONBEC Ha uoc-rpoem [12, 13]
HOTEpHM BHYTPM MSIIHHH, & Ma-

Umma reuepEpYer WIm HOTPESIACT HS ceTH
B

pexAMe MOTYT paboTaTh BCE CHHXPDOHHLIC Ma-
WAAK, OQHAXO IIA NPAKTAYECKOTO HCHOMLIO-
BaHA OPOMIBOAAT CHENBANLHL THN MALUAH —
CHUXDOHHLE KOMIEHCATOPH, B KOTOPHX Te-

noe
CEMX MAUIFR BCe ONEKTPHTECKHC MBUIMHE
C EDYrOBMM IOJNEM B ROBAYIUHOM 3a30pe
MOXHO ¢BecTH X 06OGINEARON 3nexTPUIecKoll
mamuze (M puc 11). O6oSweHHas onex-
TpUHeCKad MALIMAR — 3T0 HIEAIMSHPOBARRAL

p:uv

c moTe-
PAMA AKTHBHOH SHEPIHA

Tlo xapakTepy HArPY3XH A 4ACTOTE Bpa-
WeARs POTODA DAIIMUAIOT TAXKE DPeRMMA
Harpy3XH, XONOCTOTO XON8 W KODOTROTO 3a-
MHEKAH}S MamuHA. TepMUAH B OUDeCTeHHi,
OTHOGAIIMECH X PEXHMY HAPY3XH, B TOM HCIE
HOMVRRILEOH, JARKI B § 15

TIpM XONOCTOM XOge Harpyssa Ha
Bany 3 pexEMe B
CEas MOIUAOCTh Ha BLIBOJAX B renepa-mpnou
pexEMe paBHa Rymo B pexmme, Gumsxom
X XOIOCTOMY XOLY, PAGOTAIOT MHOTHE SNEKTPH-
WeCKHe MEIUWHRL, B TOM YHCNE W LEJRH KIacc
VMB[MRSTOPHHX MBIH, X KOTODHM OTHOCHTCH

MALINAA C ABYMS NAPaMA 06-
MOTOK HA CTaTope W porope B meit snepraa
MATHATHOTO HOMA COCPEROTONEHA B BOIAYIN-
HOM 3830p€ W IOJNE CHAYCOHAanbhO¢ B BO3-
AymEOM 3a30pe 00OGmERHON MaUHE Bpa-
mone Moxer
©4 06MOTXAMM cTaTops u poTopa. Hanpamexna
CTATOpE WIH POTOPE CO3NEIOT CABMHYTHE BO
BPEMEHN TOKW, & 3 C9eT NPOCTPAHCTEEHHOTO
caura oGMOTOK B 3a30Pe CO3AAETCA BPALLAIO-
meecs none
MamMAR OOCTORHAOIO TOKA NOMYHAIOTCH
H3 Monenu OGOGIEHMON aMERTPEYCCKOM Ma-
IIHHH, €¢I OOMOTKM pOTOpE WIH CTETOpR
HATATH 9e€pe3 npecbpaioBaTeNs YACTOTH
B MaInMHAX HOCTOSHAOTO TOEa Hpeobpa-
it

TOPH, COMLCHAN W T I
B pexHME EOPOTXOTO 38MHEKAHAS
TEREPATOPOB COMPOTHRICHNS HErPy3K: panno

UACTOTH ABJISETCH MEXZHEIECKH
npeobpazoBaTeNh YECTOTH — XOJUIeKTOp Ilo-
CTOSHHHI TOK HpeoSpasyeTcs B MAOTOOAaIHLIA
DepEMEHRNH TOK, KOTOpHIE coafaeT Bpa-

Hymo B pexnMe EopoTxOro
Teneil paBAA HYJIKO YacCTOTA BPAIEHAN Pemm
EODOTKOTO 3AMMWKARHA XADAKTEDEH IR Ha-
HANLHOTO MOMEHTA NYCKA IBMrATEN M3 HENO-
JBWEHOTO cocTosHAs [IpH BEIIOWEHAH 06-
MOTEM CTATOpE Ha

noxe,
06MOTRM RO3GYRICHHS, DACHONOMEHHOH HA
cratope

Kax 3 MSUMSX HePeMeMEOrO, TBX K
P MBIIMHAX DOCTOSHHOTG TOKA MHOrO(a3nad

TOR JBHTETENA HOCTHTAST GONBIGHX IHATEHAH,
NO3TOMY JUIHTEHBHHIH PEXUM KOPOTECIO uuu—
KAHHS ONECR 14 MAIHH, HE P

ofMoTE: X mByx-
(ba3ROi, KOTOPAS W PECCMETDHBEETCS B 0606-
WEHHOH OMekTpuueckod Mammme (puc 11)

3HEPIHH B MACTO-
MamHHAR K

puboTy mpu Taxux ycnomwax KopoTEoe o
FAHHE "

npn

VpasierEn o6oBWeRHoR  SMEKTPRISCEOH
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Pasm, 1

Puc 17 Mojems Anyxassoll MamuHLI B He-
npeoSpaIoBANHOR CHCTEME XOOPIHHAT

mammgs 611w npemtoxers I Kponom B 30-x
rojax, W B NOCHCAME ASCATHNETHA Teopus
0600meRHOR MEMIMABI MONYYIA JAATbEEHIICE
Pa’BHTHe B PaGOTAX COBETCKHX M 3aPYOEXHRIX
yuennix [13]

JHupdepeHumanbatie ypaBHeEHA, OIMHCH-
BRIOIIHE NEPSXONHME M YCTRHOBUBIIHECA NPO-
HeceH B MemuEe B
un# (a3oBLIX HenpeoOpa’OBAHHEIX KOOPIMHA-
Tax (pac 17), AMcIoT B

= s + d¥5 /dt,
uf=i§rs + d¥}/dr,

—uf = il + A, 3
—uf = dyrh+ d¥j fdt
B (13) moroxocnennesms d6MoTOK
= Liis + M (cos 8}, + M (s1n6) 5,
=L+ M cos O — MmO, | (g g

= L+ M(cosB)s — Msm 63,
W) = Lpth + M (cos6) s} + M (sin6) 15

B(13) #(14) «, &, 4}, uf — HanpRxemun
B2 obMOTKEX Cratope W poTOpE; i 4,
¥, — TOXH B OGMOTEAX CTATOPA # POTOPA, 15, 5,
% rp— @KTHBHHC CONPOTHBIEHMA OOGMOTOK
cratopa # potopa, Li, L L, Lj—
MHEAYKTHBHOCTH O0MOTOK CTRTOpA H pOTOpa,
M — B3aMMHAf HEYKTUBHOCTH MEXY OGMOT-
xeMH cTRTOpE ® poTOpR, ©— YrON MeXmy
OCAMH OGMOTOK CTATOPA H DOTOpE.

Ecnu nomcraests (14) B (13), morysaTcs
r ¢ mep

mu

anexT amep-
THH PRCCMATPUBAETCK ncennonenonnnxnu Ma-
MIKHA, B KOTOPOl B 00MOTK# POTOPa BBOAMTCH
BAC spamesns Ilpa STOM B HENONBHAHOR
¥ BPANAIOMIEHCH MANIMHAX TOKH, AETHBHAN H
PCAKTHBHBIE MONEOCTH OCTRIOTCH HEWIMEH-
HMH

B Hemogemxmolt cucreme EoopumuaT @, §

i mamn

[N ————
HHE 9ePe3  IOTOKOCHENVICHHS  BRIIKAAT
eneaysonM opasom
L
Ug =lyl'y @
a4
A
w=trh+—
5

s
wh=grg+ T:u +o,¥p,

a¥
=t oy

Hoacrasasg 3 (1 5) 3nadeAus NOTOKOCHEn-
ermit

WS = Lol + M,

Wi =Ly + Mip,

W= Lol + M3,

Wh = Liup + Mih,

(16)

HOMY4BEM BHPRNEHHEE 1ePe3 TOKM YPaBHCHAL
EAUPEKCHENH IA MRIIIH] X¥oTopuie yaoGHO
3AMECHIBATE B METPHIHOH (opme

d 4
. ardyy 4
w + oL dt M
d
w M
up —Mo,
"y 0

an
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B (19~(17) ), uh uh th, & # it
1} ~ COOTRETCTBEHHO HAUpHACREA B TOKE B 06-
MOTRAX CTATOPA K POTOPA No ocaM o A B, 73,
v}, ho h — AKTHBHBIC COTPOTHBACHHS OGMOTOK
CTaTOpa M POTOPE, M — BIAMMIAS HHAYKTUB-
ONTLN WA g —
O6MOTOR CTATOPE B POTOPA MO OCEM & H B,
@, ~ YTTOBAK CKOPOCT POTOPE

MOXeT BMeTs M Ipyrofi sun Bpamaromu# Mo-
MERT MOXHO ONDCIACTHTb TAKKE TEPE3 HAMAI-
TOKH U Hepe3 IHeprua
MarEWTHOTO NOJIN Wi H3 BLIPAXCHHMA BEKTOPA
Toitruzra [12, 13]
Tlpu xpyroBoM mone B BO3AYIIHOM 3a30p¢
HAPAIUBAANE CIOXHOCTH YPABHEHAH HMPOHCXO-
JAAT NPH YUeT¢ HENMHEHHOCTEH DAapaMETpoB

oBMOTOK u yrere KOHTYpOB HA CraTope X
IO MIBECTHLIM COOTHOUIEHHAM poTope
VpABREHHA AICKTPOMEXAHHYECKOrO HPEOG-
Li=M+1l, Li=M+1, (18) PazOBARHA IHEPIUM YCIORHAIOTCH UPH HANMYAK
ZBYX nONEH B BOMYINHOM 3830PC MAITHHEL
IIpA anJANTHYECKOM DIONE CHCTEMA YPaBHCHHH
rhe b, B, B B~ o6-  arex:

MOTOK CTaTopa  poTopa o ocaM & U
u

T o amep-
TR COCTOHT W3 BOCHMH YPABHCHMA HAIPAXE-

et B (17) OTHOCHTCS ¥ (ase MAIMHL B oupe-
HeNSIOTCH PACYCTHREM M ONLITHEIM IyTEM

HA® B ‘HATHOTO MOMEHTE
€ 9eThIPhM% NIAPaMA NPOHIBENCHUR TOKOB B O6-
MOTKaX cTaTopa M poTopa HMCIO ypamEEHMIl

Tipumenss
DpM HMHPADHAHTHOH MOIIHOCTH, ONYYAIOT
ypasucEAs B Ipyrax EoopmuEarax [12]

TIpoueces: NpeobpPaIORaHAA SHCPTHN B 16~
PEXOIHKIX TPOUECCAX ONWCKEBANOTCE  YPARHE-
RuAME Ranpacmii (L5) wm (17) B ypasHe-
HUEM /BMXCHHR

do,

M, @ a9
roe M, — 3NeKTPOMArHATHEL BPaINAIOLIKIA MO~
MCHT — MOMEHT, CO3IABAEMBI MAITHROH, M, —
MOMEHT CONPCTHBIICHNA C YHETOM MOMCHTA TPG-
HMS, p— TCAO Dap TONOCOB, J — MOMCHT
nH

+ M,

K
Bpawaromaii MOMEHT

M-I MGE-AR (110
rae m— wicno ¢az
BpAIAIOMIKIT MOMCHT MOXET GHITh BHpE-
en
wepe3 WoToxocnennenus (16)
m M
My = o e (HWL ~ AN,
= T ME e ®
1y
4epes NOTOROCUC/ICHAZ M TORA CTATOPa

M,

SE-w%0, (1)
HEpE3 MOTOROCHEIICHAS M TOKH POTOpE

M= (i - V)
G (1 t1)—(113) -

macTen, ccmm » (1 10) NOACTABHTS IHATCHEA To-
TokocueITEEMiE # Toxos K3 (16) i

13

IpU y4eTe KOHTYPOB C TOKaMH
Ha CTaTOpe B poTope VWeT HeCKONBKHX monei
H KOHTYPOB Ha CTATOpe H POTOPS HPHBOXAT
K CHCTOME C HECKOILKHMH XCCATKAMH YPaBHe-
Haii Haubonee mpoctas CACTEMA YPaBHEHHH —
CHCTeMA YPABREHMH TPETHEr0 NOPAIKA — NOJY-
ugETCs, CCTA HCHONBIOBATE OIMCAHEC NDONCC-
CoB Npeo6pa3ioBARKR FHEPTAM 4epe3 oboGEH-
ue mexropwt [13]

(14

Cucrema ypasmenu# (114) B ypaerenme
ABuxeHAA (19) ONMCLIBAIOT DHAAMHYCCKAE M
CTATHYECKAE XAPAKTEPHCTHKH 3IJCKTDHUCCKOH
MamHLL

VpABHEHHS yOTAHOBMBIIErOCH PEXHMA TIO-
yuarores w3 AadepCHIMANLHLYX YpaBHEHUHA
LyTeM 3aMEHb B YPABHEHHIX AIEKTPOMEXAHH-
4ECKOTO MpeobpPAiOBARMS IHEPTHH ONEPATOPA
udrbeperLEpoBaHEE
didte jo

B yCraHOBHBIIEMCE POXUME YPABHEHHS Hi-
UpMKEeRMH B YpABHEHHE ABUXCHAR MOTYT Pac-
CMATDHBATECR HE3aBUCHMO APYT OT ApYra
I it B -

KEMC NOJYIRIOTCA 3 CKCM 3aMCIICHAR WICK-
TPHYECKMA MALIMH M YNPOWCHHX YPABHEHMI,
Ha Gaie KOTOPHX CTPORTCH BEKTODHEIE JHA-
rpammbl Maremarnueckne MOJENH N2 pad-
IHYHBIX THTIOB ATEKTPHYECKHX MAIIHH B YCTa-
FOBMBILIAXCH PEXMMAX BECHMA PaIHOOGPEIHH

MoMeRT nocie mpeoSpazosamuli (1 10)—(113)

¥ onucask s[5, 10, 12]
KPpyrosot IOAC B BOIAYWIROM 3330PE MO-
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xeT GHTE TONBKO B Mamg- BCEX TOKOB,

He. B BOIYMEOM 3a30pe Pean:oll MEKTPAIE- B oSMmax cratopa u poropa 06oBimen-
CKOM MANIMHL EMETCS OeCKOHEYRHIl NMpom3-  HOTO 0

BOALALDY COEKTP TAPMOHEK NONL, COCTORmER (1 15).

m a C 9BM pewatn
BhicmAe rapMOHAKY B BO3NYIDHOM 3830Pe Ma- B TEUCHAC HECKONbEKAX MMHYT 30—40 ypasme-
iy 3a cueT Hui, HAa ocmOBE Mozenn 0606~

HOCTH HANPAXKERHH, HECHHYCOMAATHHOIO pac-
2as0pa,

HECHIIEHHS M APYTHK TPEIAR
HanGonee ofwedl MareMaTuieckodf Mo-
ZIeTLI0, NO3BONSOMEH 38NUCATE YPABHCHHA LT3

INEHHOro HIEKTPOMEXAHHENECKOro Mpeobpasose-
Tens 10 00ECNEYMBAST YT TPEX-GETHIPEX
TAPMORMK B BOMIYIUHOM 3330Pe M ABYX-TPEX
EOHTYPOB Ha CTATOPE H POTOPE

Tipy HccnenoBATAN IMEXTPUTCCKAX MaIMAR

cnextpa i moboro
9MCTa KOHTYPOB HA CTATOPe W POTOpE, SBIA-

T
Fic s 6e3c ypamerwi Teopms nons ORE

erca Moziens 0 aneRT
ckoro  npeobpalosaTens — ABYX(AIHOR ek
TPHSECKOM MAUINLL C 7 OBMOTEAMY HA CTaTO-
pe u n obMoTEaMK 2 porope (pHc 18).
Mogens

maor PpemaTh MHOTHE 3af29u
cramukd OnFako Npd pemieHAn 38737 AMH

MUKE ypaBemis 0GOBIICHIONO ICKTPOMEXa-
HHYECKOTO0 NpeolpaiopaTel]s EMeERT GonblEE
Pa’BHTHE TEODHH AMEKTpUTe-

CROFO MpeoGpajoBaTeNs IaeT BOIMOXHOCTb 3a-
THCATH YPABHEHHS MDY HANMINE BHICUTAX Tap-
MOHAE B BOJIYIIHOM 3a30p¢ W HECKOJBKHX
KOHTYPOB Ha CTATOPE W POTOPE

Jins 06obIERAOro 3MEKTPOMEXAHENECKOTO

B MaTpmmol hopMe
U=21, M,=MIT 13
B (1.15) pxonst cronbuopsie cyOMaTpEIE

CEMX MallMg QONTO¢ BPEMs ULIO [0 UYTH 0pa-
MERCHAS OTHENLHO YPaBHEHMH NONS M TEOPHH
menell, Torna Xak HanGonee IMONOTBOPHBIM
ABJIAETCR MX COYETARAE B MATEMATHIECKOH MO~
nenm [13]

Pa3BuTiC COBDEMEHHON TEOPHH SMEKTPO-
MEXAFHYECKOTO NPeoBPaIOBANAS IHEPTHH mO3-
BOIAET COCTABUTE MATCMETHTECKOE ONHCAHHE
mpeneccop npeofpazoBaEEs IHEPrEM MTA KO-
Goro wIydas, BCTPEYRIOMErocs B NDAKTHKE

HANPSKCHUH B TOKOB C M, h YACIOM HANDAXE- 0 Kna-
mmi u TokoB B Matpmmy z " 50
BXOAAT 12 CHOMHEIX MHOTOM YMeRUEM ma-
maii [12, 13). TeMATITECKYI0 MOnGNE 6e3 MOTEpE HeoBXOM-
HWTHHH MOMEHT MOR TOTHOCTH ¥ BOIMOXHOCTH DEIICHNA NO-
381398 B Kp cpoxu
L] c i Tex-
REKH
Win

1.4, TIapameTpal 3/1EKTPHYECKHX
ManmEH

Tlapamerpw snexrpmecmx MaIUEH — 3TO
mepe-
MeHEEME B ypasnemux IneRTPOMEXaHUTE-
cKoro npeobpasosamus smepran Kax npasmo,

TGPAMETDGMH SKISIOTOR AKTBILIS CONPOTHE-
nenus,
CTH paccesEME H MOTRLIE MEIYETHBEOCTH o6-
MoTOK. TISDEMCTPOM MAUIHRN AB/RETCK TAKKE
MOMERT MHEpIAH.

]

Paoc 18 MatemaTHuecKas MO-
nenb 0606 meRtOro 3MEeKTPOMexa-
HUYECKOTO MpEOGpa3ORaTens
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AXTHBELIC COTPOTHBNCHHR (a3 CraTo-
Pa T, B POTOPA r, OTPCASAROTCE IO (OPMYTE

L
r=py—kr, (116)

Anp
rae L— AnuEa  MpPOBOAHUKOB, gy, — IlOme-
peYHOE CedcHWE NPOBOAHEKOB; f, — YAGIS-

HO®

rae Ag — K03 bHIKERT NPOBOAUMOCTH, PABHKH
Cymme nasoBoro, 1o6onoro u AugpepeHIAAIL-
HOTO DAcCesHH, Ag=An+Ais+A, 3mauemms

B (18],
3HaR EHAYKTHBHOCTH OGMOTOK, Ompens-
MAIOT MX HHAYKTUBHBIE CONPOTHBIEHWS, HH-

k- ity
SKTUBMOro COMpOTADICEA 3a. cher mepaBEO-
MEPHOFO ACTIDENIGNSRER TOKA 110 CENCHMIO MPO-
BOJIEMKOB.

VaensEOe cONPOTHBIICHHE MATEPHAIA PO~
BONHWEA 3aBHCHT OT TEMIEDATYDH, [OITOMY
CONPOTHBJICHAE TIPHBOMTCA K PACHCTHOH TeM-
nepatype, cornacro T'OCT 183-74 pasHoit
75°C mpu Enaccax mar HQIA-

MexaY
cTatopa M poropa

X13 = 0,M =2nfy ﬂ(w.km)’ —'=

_ dmify potls wikis, a2
n kb 4
B MalyHHa:

e Mamm A, E & B 115°C npa wnaccax F
a H

TIpH OUpEAETeRME CONPOTHBIEHHS XOPOT-
KOMMIHYTHX 0OMOTOK CHETAIOT, HTO WHCTO
43 XOPOTROJEMENYTOTO pOTOpA M, PABHO
WHCNY CTEPEMel, T € m, =2,, H PABHO WHCAY
masor

TloNHYE0 HEAYKTHREOCTS OGMOTEM, HATDH-
Mep K $ass A, MOXHO OUPCAETHTL Hopcs
TOTOROCHEILICHNE H TOK

- e ko) 22,

Ly=
4 Ek,,

¥ am
Iy
n

2
Wam = Wikos 1@1m = —tiWikog 1 Bin

T — MOMOCHOe fieneHue; l; — PACYETHAN IUTHHA
MAmHHLI, Wy — 9HCIQ BHTROB (atsi, Kosy —
O6MOTOUNH KOIpUIEEHT mepaOft rapMo-
HHEW, B,y — aMIIATYNHOS 3HAYCHHE HHAYKUHH
mo mepRofi rapMORMKE, 5 — BO3AYIIEHE 3a30p,
Mp — MATHMTHAS ~ NpOHHLAMOCTH  BOOAYXA;
ky — xoa(hHIMERT BOIMYMHOTO 3a30pa.

BraBEMEas WHAYKTUBHOCTE AIA MHOrohas-
Ho¥t o6MOTRM

2m,
e L~
(118)
s TpexdasHoll 0GMOTKE
3
M——LA——(w,kms >
(119
MnyxTumgOCTS paccesmms
]
Li=Zov 2 axm

H P!
OCAM OTJHYAIOTCR APYT OT APYra
MEAYKTERHOE CONPOTHEICANE IO NPOROTE-
HOH OcH

*4=Xos+ Xty a2
TA€ X5, — MHAYETHBEOE CONPOTHBIEHHE Pacces-
HUS OBMOTRH FKODA, Xa — MHIYKTHBHOE cO-
IpOTHRNERHE peaKiUM SKOPA O NPONGISHOHR
OCH

¥, 4
xu=2nf S ;”plmd. rikos ) has

V21
(123

TAe Aag — k03GOUIMEHT NPOBOAEMOCTE 3a30pa
1O MPORONBHOK OCH,

s
A, kg——
=k
3860H kz — ROIPOAMEAT HOPME MONA 1O TPO-
RonsHoli ocu,
MHAYETHBEOS COMPOTHRIEHUE N0 MOLEPed-
Ho#t ocu

124

(125)

TAE X — HHAYKTHBHOS CONPOTHBNCHRE pPeax-
MK AKODA N moTepesHoH oCH:

Xg = Yo+ Xags

¥,
Yog =2flog=2nf} —2 =
V2,

- ‘n—";m,/‘(mkm)m.; 128

306Ck Ay — KOIDGHUMEHT MPOBOMEMOCTH 3a-
30pa To TOmepewHOR OCH"

if
Momkip kb (2D

¢ kg — KoaduIMERT $OPMI oMK MO mome-
peuHoit ocH.
Tax xax 3a30p N0 oNEPeTHOK 0cA GoMbITE
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Pam, 1

3830P2 MO TPORONEROH OCH, Xgy < Xt B 0fm-
HUX CHHXPOHWMX MAMHAX kg% 085~ 09, &
k205,

Moment unepmun J  sBaseTca  Mepoll
MHEDTHOCTH TENE M WIMSET HE NMHAMMNECTHE
XEPAKTEPUCTHKN MaIIWEW MoMeEAT uHepmH
BpAIAIOIErOCA Te/iE PABCH CYMME UDOMIBELC-
K MAGC BGEX €70 TOWCK HA KBAAPATE WK Pac-
CTOSHMY OT OCH BPAMEHHA

B

conp! w3a

A€ T3, X; — AKTHBHOC ¥ WHIYKTHEHOE CONPOTH-
BAEHUA OBPATHON MOCHEHOBATENLHOCTH
CONpOTHBIIEHHE HYIEBON MOCIEHOBATENE~
HocTH
Zo=Ta+JXp,

(130)

3HECH 7y, Xo — AKTHBHOE H HH/ETHBHOS CONPO-

THANEHWS RYTEBOH NOCICAOBATEILHOCTE
TIapameTph MAMMHEL ONENEISIOT DEC-

V06RO CpaBRWBATS SICKTPHYCCKHG MAUINHN,
ecu B

O3ITOMY MPH HEABIA
B

pexuMa DTO B OCHOBHOM OTHOCHTCH K MHEYE-
THBHOCTSM, TBX RAK AKTHBHWE CONPOTHBICHUS
¥ MOMEHT WHEpLUMH OOLIYHO B NEPEXOMHBIX
pOMeccaX He H3MEHOTCH
B CHHADOHWLIX MAIIUHAX MepBbIf Mmcm'
0 nponec:n

nusamy  Ecou Mamm-la uMeeT  nemMudepHyio
06MOTEY, B TEPEXOIHOM NPONECCE OHA XBDEK-
TEPHIYETCSH CBCPATIGPEXONHLIME  CONpPOTHEIE-
HEAME [0 TIPOJIONBHOR # HONEPEUHOH OCIM X§
¥ x; MAUIHH, He HMeIomMe eMngepuoi of-
MOTEH, XapakTepU3YIOTCH IEPEXOMHEMM COMPO-
THBIEHWSMR X U X; TIpw 3moM x3 < x; < x4 @
X§< X 3HAYEHUA CBEDXUEPEXONHHX M Hepe-
XOIHHX COUPOTHENEHWI IPHBONATCA B KATANO-
rax B Ta0OMmAX A CHEXPOHHHX MAIUMH

1% ACHHXPOHHLIX MAMWH, TEK K¢ KAK M
JUIS CHHXDOHHBIX, HEOOXONWMO IDIS HCCHCHO-
BaHHS 2
DEPEXOSHNIMH CONPOTHBICHHAME ONHAEO Te-
PEXOSHEIS CONPOTHBICHHA HIH HHIYKTHRHOCTH
0 CHX TIOp B XATANOrax K TaORMIAX HE IPHEO-

EHMLAX
Yo =g wond Vg om0 = ¥l xond U
= 7T sond U scne»

TE6 Iy pom  Up som — COOTBETCTBERHO HOMM-
HATLUME 3HAUCHNS (Da3HBIX TOKOR M HEUPSIKE-
HUH, F, X, Z— COOTBETCTEEHHO AGCOMIOTHHE
SHEYCHUN aKTHBHBIX, WHAYKTUBHBX H HOLHSIX
conpoTHRRCHH

B namsweitmiem OIMEHUA 3AMHCH
MHJERC % B OGO3HANEHUSX OTHOCHTENBHHIX Ia-
PAMETpOR OmycKaeTcs

1.5. TepMuHEl B oNpeneeHHR

Bonbmoe paimoobpasiie THNOB ¥ KOWCT-
pyxumi
P OGBEETHRHON OLUCHKE W CPABHCHHM HX AHHBIX
OpHBEIH K HEOGXOIMMOCTH CTAHXAPTH3ANMK
OCHOBWLIX MOWATHE B O6MACTH XBPAKTEPHCTH,
PACYCTHEIX NapaMeTpoB M DEXMMOB PaboTE
mamuE TePMHHH H ONDEXENEHWS ITHX BENH-
@ yorasoBneHn necxomkxuM [OCT 1 aB-

J T —
®

nsoTCR ans B KO-

ccayer
B3BMMERIC I HOHIC KHAYKTHEHOCTH B YCTAHO-
BHBILEMCS PEKEME YMERBITHTE B 1,5—2 pasa

Bonee TOTHOE IHANCHWE NEPEXONHBIX MR-
BYETHBHOCTEH MOEET GWTh HANACHO W3 pemre-
HHA YDEPHCHHH NMHAMUKY ACHHXDOHHLIX IBHId-
Tenei ECNM WIBCCTHH YIEDHME MOMCHTH H
BPEM# IEPEXO/HOTO NPOUECCE, METOLIOM HTEPA-
musit MOTYT GhITh OUpEXENCHE! SHEMGHHS Tepe-
XONHHEIX CONPOTHBICHHI

x{=2nfL{,

xi=2fM,  (128)

BCeX BHIOB, yueOHHMKEX, yueGmulx
0COBHAX, TEKMWTECKOR W CIPEBOYHOM JHTEPA-
Type CranmapT comepmar Gonee 200 Tepwm-
HOB ¥ ompeienesMii B macrosmem naparpade
BCEM MIR KO MHOTHM THNAM BPANIEIOMMXCK
NEKTPHACCKUX MAIIMH HE3ABHCHMO OT WX Ha-
3HAYCHMA M KOHCTPYKTHBHOFO HCTONHCHHR
He daunvimu

MEITUEL HASKBAIOT LAHHMIC, XEPAKTEPHIYIO-
mue t¢ paboTy B peAHMME, LI KOTOPOro
oma.

e Li— noxHas

K

OBMOTKH CTaTopa, M' — MepexonHas myaWMHRL
HRIYKTHBROCTS ACHHXPOHEOH MALIHHb!

IIpn HECHMMETDHYHEIX PEXMMAX DaccMaT-
PHBAIOT NEPAMETPH OOPATHOH ¥ HyNeBoH mO-
CACNOBATETEHOCTER

C

obpaTHOl
HooTH

22 =T+ )Xz,

(129

RAHELM Mo~
HOCTE, HanpAReHne, ToK, sactora, K, xoad-
RITMEHT MONHOCTH, 9aCTOTA BPAICHWA M PAX
IpYTMX IEHHEIX B 3EBUCHMOCTH OT TUNA W Ha-
FHEYCHMA MAITHHE
IanHLE

60Ty MAIMHLI, YCTEHORICHHON Ha BRICOTE )m
1000 M Ham ypoBHEM MODS, IPH TEMIEDATYPe
orpyxwole cperst 40°C ¥ oxraxnaomei
BonE! 30°C, eoIM B CTANIADTAX WY TEXHMe-




§1s Tepmunvi

CKHX YCROBMSX HA AAHHEHH Tan

H

MAIIHHE He YCTAHOBNCHA APYTas TeMIEPATYpa
oxmaxaaromex cpex Ecnm mammsa paGoraer
B YJCIOBHAX, OTIHTAIOMNXCH OT YKAJAHELIX, 66
HOMMEATLEBC JAHEHE AONKHE OHTh H3MeE~
HEEB TaK, YTO0H H4Tpes MalUHEB COOTBET-
crpopan TpeSopammam MOCT 183-74

Pewum patioms SneXTpANECKOW Mamu-

HUR — EBIPEXCHHC H BHBOJAX (WIH KOHT&KT-
HBIX KOMBIAX) 0GMOTEH BO3GYKICHHS ¢ YIETOM
18/(€HAA HANDSKCHHS NOK WICTKAME IPH IHTa-
HHH ©¢ HOMEHATBHBIM TOKOM BO3GYIGHES,

KOrAa AKTHBHOE CONPOTHBIGEHE npnnenexu
X pacucTHONR paGouell TemuepaType, IpH pa-
60Te MamUHE B HOMHEATHHOM DEXEME C HO-

BE — nopanox

Harpyaxe,
xona, TOPMOXEHAS, NYCka M PeBCPCa MAIIHHE
BO BpeMs ee paboTe PEREMOM

wacroTol

Homunaswweilt  moK  036yowcdenus — TOK

PabOTH HA3WBACTCH PEXMM, N4 PAGOTH B KO-
TODOM 3MEKTEMECKAS MAUINEA IPENEASHATCHE
38B070M-E3TOTOBHTENEM

H

i paGore Ma-

AN B HOMMHATHHOM DEXEME C HOMEHATH-
Ol MOIIHOCTHIO H YACTOTOH BpAIICHAX MpH
HOMMHANEHOM HANDSXCHMH
H wacmoma - -

- ans
paloTH ¢ KOTOpOA B HOMHHATHHOM DEXHME
Maummma npenmﬂawcm: :axonou H3TOTOBHTE-
neM Jins Mam

CTOTa EBpameHHs, CoOTBeTCTRYIOmas pabore
MAmEHE TUPH HOMEHATLEWX  HANPRKEHVH,

HOH MOIIHOCTEIO SBISETCS

¥ TaCTOTE TOKA M HOMAHATAHBX
YCJIOBHAX NpUMEHEHHS

—yo

s T o TOKA — yeaosun
WONHAR 3MEKTPHIECKAR MOMHOCTH HA BHBONGX JIOBHS, YCTAHOBJICHEHE B CTAHAAPTE WIH TEXHH-
npH MECKEX YOUOBSX HA JAHHG KOHEDETHE THI
BA,

JUIE TeHCPATOPOB IOCTOSHHOTO TOKA —
NCKTPEYIECKA® MOMEOCTS HA BABOLAX Ma-
s,

RN% BHTATeNeH NEPEMEHHOrO M MOCTORH-
HOTO TOXA — MeXaHM9eckas MOIIROCTA Ha Bamy,

KNS CHHXPOHEMX H ACHEXPOHHEIX KOMIICH-
CATOPOB — PEAKTHBEAR MOIEOCTE HA BAIBOXAX
luMmm:a‘ropa Bap

HA KOTOpOE MAIFHA DACCTHTANA 3ABONOM-
H3rOTOBHATENEM JNA paﬁo'ru B HOMEHATLHOM
pexmMe ¢ Homu-

MALIWAN, UPE KOTOPWX 318 MAUINEA ACTRHA
MMETh HOMHAGJIBHYIO “ACTOTY BDALCHHS,
Koofuyuenm nosesuozo deicmsus — oT-
HOWEHHE MONEIHOM (OTZABAGMOR) MOMHOCTE
X oaTpasmacHoi (TomomMOR), X Tencps.
Topos — axTvmm
MOMIHOCTH, OTAABAEMOH B ms, ¥ 3aTpamu-
BaeMoiil Mexamveckod MOIMOCTH, Ul [BUra-
Toncii — nonwok i
MOIHOCTE HA Baly K AKTHBHOA NOIBOMH-
Mo anexTpHTecKOR MomEocTH HOMMEAMLERM
KII/l E#35BaioT YKA33HHOS OTHOUICHNG MOIL-
BOCTCli I PaboTe MAMEHE ¢ HOMUHATHHLDN
sacroTol Toxa B

HATLERIM HANpSXeEMEM TpeX(PasHHX MamAE
HA3WBAIT NHEEAHOE HANDAXCHHC, T ¢ HAIpR-
wenae MEXTY $azaMu NOIKTIOTEHHON K Mama-
o corn Hownamuae mampseen potops
MoTsOR HazemaiOT xanplxelme Ha snnao}:(ax
pasomxmyTol 06MOTXE poTopa (RAmpAmEeHHe

HACTOTO BpaWeHHs

Kosfajuenm Moujnocmu MBWMH TEpe-
MEHHOO TORA JUIS TEHEPATOPOB — OTHOLIERME
OTZaBaeMoi axTHBHOR INEXTPHICCKOH MoMEHO-
¢TH, BT, K nonEO#A OT/aBaeMoll 3MEXTPHYECKOH
momrocTs, B A, xns msurarencit — oTEOme-
HEC AKTHBHOK MOTPEGIACMOE ICKTpHTEKOH

BA KOHTAKTHX KOTSUAX) NPE
POTOpec B BIIIOTCRHOR A HOMHHATRHOE Ha-

T, ¥ noxok anex-
Tpuuecko Mommoctw, B A Homuuamnman

IpsKende O6MOTEe CTATOpE
HanpakenmeM JpyxdasHolt oGMOTEM poTopa
w MexIy

IPAKEHUEM BOICY IHTENEHON CHCTEME! MAIIMHEL
¢

o ma-
IIMHE HASABAIOT YKA3AKHOC OTHOUICHNC MOIL-
HocTel npm PAGOTC MAUIMES B HOMMHATGHOM
POXMME, ¢ HOMWHATEHIME MOMEOGTEIO, Ha-
NpAXCHHEM, YACTOTOH TOKA M MACTOTOH Bpa-

HO- INEHHA
o TlomnMo mept # Ho-
, oT KoToporo mony BO3GYX- BAREEX yeTanos-
ncﬂn: TeHBl
it mox — TOK,

AR paGoTe MAIIHHE! B HOMMEATLEOM DEXEME
c uauummon MOIEOCTAI0 B YACTOTQH Bpa-
ILEHWS NPH HOMEHATEHOM HATDSRCHHE,

K YQIOBEEM pabOTH MAMWHH M ¢¢ XapakTe-
puCTHEAM

Hazpyska — MOMEOGTE. KOTOPYI® DA3BH-
BaCT WMEKTPHIECKAS MAIIMHA B JIBHHEIA MG
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MCHT Bpemoun Harpysxa Moxer GhfTs Bupa-
MeHA B eJMAMRAX AKTMBHON RAN DONBEOM
MomsocTh (BT, win B A) mubo B ZoNAX HOME-
s Ora Taxxe

BusiM paGoTH MBHraTens WIH MYCKOBOMY pexm-

My (an8 omrodasEEIX JBUTATCNEHA C HYCKOBOH

obMoTKOH)
K

TOKOM, NOTpeG/IAEMbIM HIH OTZABACMEIM 3JIEK-
TpuyecKol MammROMH, A, JmGo B NPONEHTax
W 205X

MALINAL! — CKONBXCHHE, MDY KOTOPOM 8CHH-
XPORHAY MAUIMFA DA3BMPACT MaKCHMANBHLIR

MOMEHT.

Harpyska — Harpyska, pa-nu
MOIDHOCTH MANTHHBL
Mpaxmuuecku  HewIMENHOA  HAZDYIKG —
HATDY3Ka, IPH KOTOPOH# OTKIOHCHHE TOKA W Ha-
DPAKEHHA AXOPS H MOIXHOCTH MAMMELI OT 3HA-
veri, RAMY,

- Ha-
BA BHIBOAAX 6

mero A aTOMOMHylo COTH © HEMSMeHEOK

% paBmO#l HOMMHATLEON TacTOTOR BPAMCHHS

cocTapnser me Gonee 3/,,, ToXa BO3IGy®ACHHE
¥ uactoTs — He Gomes 1%

mpR €ro BArpY3IKH OT HOMUHAIBHOH
A0 XONMOCTOro X0Aa. JIMs reHepaTopoB ¢ Hesa-
BHCHMEIM BO30yXZCHHEM, KPOME TOIrO,— ODH

cucmema manpaxcewuli — Tpexasuas cucteMa
‘HATPWRERUE, B KOTOPOH MAUpSXCEME 0GPATHOK
NOCNEZIOBATENLHOCTH He DPeBHIIaeT 17, Ha-

0 ToKa
4 JUI% TEHepaTOPOB € CAMOBO3GYXCHMEM —
TpH HEW3IMERHOM CONPOTHBJCHWM BCeH mnemn
o6MoTKH Bo3Gyxerra HOMREANbEOS HIMEHe-

npsMoi pu
Pa3IOXERMH NAHEOH Tpex(asmol CHCTEME! Ha
CHCTEMBI TIPAMOH M OGDATHOH MOCTEAOBATENL-
HocTel

HPaKmuuecky CuMMEMpULRaR CUCTIEMG Mo~
K08 — TPeX(asHa¥ CACTEMA, ATH KOTOPOH TOK
obparaok

B i
B HOTAX HOMMEANBHOTO HANDSXEHUS IeHepa-
Topa

HomunasbHoe u3mMenenue wacmoms spaue-
Hun 3neKMpodeuzaMeAn — USMEHERUE YACTOTHL
BPAIERNA ABHTaTens, paboTaiomero mpH HO-

5% Toxa hipamok

0 BHBOMAX

Havanbusii nycxosofi mox 3aexmpodsuza-
meAA — YCTAHOBHBIUNMHCA TOE B 00OMOTRE 37Mek-
TPOXBHTATENA NPH HENOABMKHOM DOTOPS, HO-

WACTOTE TOKA, NPH M3MEHEHMH
MArpy3kH OT HOMHHATLHOH /0 HyTeBOH, 3 miA
ABETATCNEA, HE NONYCKAIOWAX HYIEROH HArpys-
XH,— OT OMMHATSHOH 1O '/, HOMMRAISROHE

K HO-

TEL
B BIM B HONAX HOME-

WACTOTE, PR obmoToK
MANINEK, COOTBETCTBYIOUIEM HOMWHATHHBIM
yonmoBUSM paboTH ABMTATENs
Hauaavhuti nycKosoii MOMERN 3AEKMpOO8U-
2ameas — BPALIAIOMEA MOMEHT JEKTPOLBHTA-
TeNd, PAsBHBAEMBIH IPY HENOABHRKHOM POTODE,
TORe, nonse-
ISHHOM HATIDSXEHMM, HOMUBANGLHOR WacTOTE
n 06MOTOE,
HOMUMANIBHBIM YCIOBMAM DaboTH mnrn\:ml
MaKcumanshviic  SpowaOWul  MOMeENM
3AEKMPOdsUzamern NEPpeMENHOZ0 MOKE — Ha¥-
GONLUIBH MOMERT BDAINCHMA, PAIBHBACMEIE
NBUIATENEM B YCTAMOBMBLIEMCH POKUME HPH
HOMHHATBEBIX HATIDAKCEMH M YaCTOTE, PR
obMoTOX, HO-
MMHATEHRM YCTOBMAM DAaGOTH, M (WNf CHEH-
XPORHLIX ABUTaTeNel) IPH HOMMHAILHOM TOKE
036y wAEmHT
Munumatenvi spawarouuti Momerm acun-
XPORHOTO ABHraTend — HAUMCHEUINE BPALIAI-

HANLHOK WACTOTH BpAIeHAA

Jlpyriie TepMENLI B ONpe/IeNCHRS, YCTAHOB-
negruie TOCT, a Tak®e UPHRATHE B TEXHMTC-
CKoOil TMTEpATYpEe W OTHOCSILAECH K OTAEHbEEIM
THIAM 3NEKTPRTIECKHX Mamuh, 6yayr mpmBO-
JMTBCH B COOTBETCTBYIOWMX pasienax Cmpa-
BOYHHKR

1.6. Hanewmocrs
INCKTPAYLCKAX MAIIMH

1.6.1. Ocrosmuie noRsTHe

Tlo TOCT 27.002-83 nadexcrocms onpene-
AseTCA Xak CBOJCTBO OGBEKTA COXpAaHATE BO
BPEMCHH B YCTAHOBJCHHMX NPEAGTAX 3HAYCHHA
BCeX TApaMEeTpPOP, XApakTepH3YIOUMK CHOoco-
HOCTh BLIONHATS TpebyeMide (BYHKNHE B 3a-
ZANHLIX PEREMAX M B YGIOBUAX NPEMEHSHRH,

mpi MoMeRT,
ABMTATENEM ¢ KOPOTEQIAMKHYTHM DPOTOPOM
B TPOIECCE PAIrOHE OT HENOABUKROTO COCTOR-
HHS [0 WACTOTH BpAIHHS, COOTEETCTBYIOmEH

xpa-
FCHHA ¥ TPaHCHOPTHPOBAHKA.

ATa 3MeKTpRYECKHX MAINIKH, Kak H is
IDYruX OBLEKTOB, MMCIOT BAXHOE 3EAvCHie

MaxCHMATHEOMY MOMEHTY OPH
o6Mo-

— cBoficTBO  06LEKTA He-

M HaCTOTe, HpH
TOK,

yeno-
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CTOSHHE B TEICHWE HEKOTODOTO BPEMEHH HIH
HexoTOpoil HapaGoTKH
Honrzoseunocms — cBoficTeo  00keKTa CO-
xpaHsTs paBoTOCTOCOBHOE COCTOSHEE 1O Ha-
cTyneRs yeta-

[poBeNieENe DeMOHT4 OOLEKTA, TO OH HA3H-
BACTCA peMORMUpYEMEA

06BexTH o
NEPHOTO OTKA3a, MOCHE YEro OHW CHUMAIOTCH

c

mme
HAS W peM
Peuanmanwzadnacma — ceo#icTBO  06BEK-

Matnum X wmeny me-
PEMORTHpYeMMX OBexToD JLIS ONEHKM Ha-
HEXHOCTH HEPEMOHTHDYEMHX IEKTPHIECKHX

HYIO X4pAKTe-

8, Mammg
K OPEAYOPEXACHAI0 A oSHapyxemnc UPHYAH  PHCTHKY CIyyaimOi BeNHYRAE — HapaGoTky Ao
OTKA308, u noa- orkaza T, moa xotopolf oEAMatoT HapaGoTKy

"
HOTO COCTOSHWS NYTeM NPOBENEHHS TeXHATE-
€KOro O6CNyRMBAHAS M PeMOHTOR
Coxpansemocms — CBOHCTHO OGHEKTA Co-
XPAHATS IMATEHRS TOKAIATENCH GEAOTKAIMOCTH,
OHOCTH B Tele-
HEC B Tocne xpnnemu H TPANCTIOPTHPOBANHS
Omxaz — cobbiThe, umlmmau.xeecl B Ha-
pyinenmy obpex-

ofkeKTa OT HAYANA OKCIUIYATANMA AC BOSHAK-
HOBEHUA WEPHOTO OTKA3M
Pacnipejienenne HapaGoTEH A0 OTKA3a MO-
er OuTs omucaHo 1) sepoaTHocTEIO Ge3oT-
xasHolt paGoTw P(£), 2) IIOTHOCTHIO PacTpene-
meRns AAPaGoTER nO OTEasa f(t), 3) mATERCHB-
HOCTHIO OTKa30B A(f)
Beposmuocmsio Gesomwasnoi patoms P (t)

T e B mepexoje B Hepaﬂo'mcnocoﬁﬂoe
cocrosnme IIpH ONCHKE HAJCKHOCTH ICKTPH-
9ECKHX MallhH HEOGXONMMO 3apafee OroBO-
PHTE, KAXOe COCTOSFHE CVHTACTCH HepaboTo-

o

oTRAd

Toro, WTo CIy
semyuAa T — @apaboTka jo oTka’a — Gymer
He MeunIe 3aKANFOR"

PO)=P{T>t}

Bo MrorAx 3agavax TpeGyeTca onpenemTE
paGoru ofnekTa 3a

nmecl CKayko0GpaIHEIM HIMEHEHUEM ONHOrO
HECEOJILKHX NapaMerpos oGLEKTa, H OT-

KASH TOCTENEHHBIC, XADAKTEPH3YIONHECA 11O~
CTEUEHRSM H3MEHEHNEM 3HAYEHAHR ONEOTO MIM
HECKONEKHX 33aJaHALIX IapaMeTpoB oGurra

OTRa3H OGHTHO

1i¢ DOBPENIeHAH anemeHTon (00psiBLI, npoﬁon
M3ONALAH, OOpa3oBAHHE TPEHH, MOJOMEN)
TlocremeRELe OTKA3H CBA3AHH C H3HOCOM K
" (r3mOC

IETOK, CTAPeHHe HIONAIAE, H3HOC

BPEMA { — BEPOSTHOCTH TOTO, 9TO B TpPefetax
3ajanHON RapaGoTKR He BOSHMKHET OTKasd
06BeKTa, T € BeposTHOCTH P(ty, ¢;) GesoTkas-
5ol paboTi B mMETepBaie HapaboOTRM ty,
ORa pasHa OTHOMIEHHIO BepoSTHOCTEH Geaor-
Kasnol paGoTH B Havade W KOHNE HHTEPBANA'

Pty £2)=P ()P E)

C
paGOTH onpegensercs OTHOIMEHWEM THCTA

w ap). [To ycnoBrAM co3aanus B paGoTH oGbek-

obnexTon, 1o Mo-
MeHTa {, K THCIY OGBEKTOB, PAGOTOCIOCOGHEX

TOB

CTBERHLIC, SKCIIYATAUMOREME OTKA3H. OHR
XAPAKTEPH3YIOT OCHOBHEE NPHYAHBl HX BO3-

€. IpR — He-
CODCPICHCTSO HODM M EDRREI :mmpyn-

] MOMEHT BPEMCHH

P(t)=[N - n(®)]/N,
rae N — yucno oﬁbmon B MOMERT HaTaia

poBanmd, TpPH
HeCOBEPIIENCTHO YCTAHOBICHEOIO MPONECCE H3-
npR -

HHC YCTARORNEHEHX NP&BHI H YGTOBMHE IKC-
IyaTamAR,

1.6.2. TloxasaTem RAJexHOCTH

Jlna 0GLEKTOB B 3ABACAMOCTH OT HA3HAYE-

#(t) — wucno
0BBeKTOB, OTKA3ABIIAX 32 BPEMS f.

BepoATHOCTS OTRa3a OfBeKTA

Q) =1-P(@.

HajexHOCTS PAAa PEMOBTHPYEMEIX O6bex-
TOB HC BCerna YAOGHO XapaKTepHIOBATL Be-
POATHOCTHIO GesoTkasHoH paGoTEL, Tax xak P(t)
¥ HHX BeceMa GIA3Ka K eiHEENE, ocoberno mus
mefonnmAx RATEpBATOB HApaGOTKH, MOTOMY

ma Ha

MeRHOCTA Pa3jIHYAIOT BOCCTARABNMBAEMBIE H

‘HEBOCCTARABNHBACMEIC OOLEKTH, UTO ONDEAE-

nseres i

nrei. Ecin  HOPMATHBHO-TEXHAYECKOH H KOHE-
peso

— naom-
Hocmy pacnpedenenun Kapabomxu 30 omwaaa:
J@)=dQ)/dt = —dP () jdt,

PO)=—[r@at= }’f(t)dt;
o 4
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Pasa. 1

.
o0 =1f@a
°
JIs HEPEMORTUPYEMBX OBLOKTOB HCLIOTS-
3yerca Opyrol NOKAIATENb — HHTERCHBHOCTR
orkasos A{t) Humencusnocms omxasos — yo-

Soasmoe amavenme mMeeT KodPuyuenm 2omos-
w

ke =To/(To + Ta),

rae T, — cpennss mapaborea Ha orEal, Tp—
CpenHes BpEMs BOCCTAHOBNEHHS
TIpE paccMoTpeEMM  PaGOTOCHOCOBHOCTH

obrexta,
0 Mo-

MeHTA BPEMEEM NPH YCTOBRH, 4TO 1O ITOrO
MOMERTA OTEA3 HE BOBHME.

MO =10/P),

— [ade
P =e ’
Tipu A(f)=A =const P(y=e™™
Crarucrasecks oTkason

a1ex MaimH xapax-
TepHEIe MePUOSibl, OTPAKACIIAC [IABHLIE NPH-
wmaw wx orkasos (puc 19) Iepuox I —to
nepuon xorna mpE

WM HA HATANGEOM CTAJHH SFCIUIFATAUME UPO-
HCXOINT BHSBTEHME B OTODAKOBKA KOHCTPYK-
THBHKIX M NPOMSBOACTBEHHBIX HELOCTATKOB

(% oTxazol

B MCPROR MPWPABOTKM OCYIECTRANIOT JAMCHY
AEeKTHBX ACTANCH MCTPAREMIMH ¥, CCTE 7O

ONPefEIIOT CRENYIOMMM 05pasoM
1) =n(A) /(N Ad),
12e No = (N, + N,+1)/2 — Cpeftsiee eno 06%s-

€KTOB, MCOPaBHO paGoTatommx B murepnane Af,
Ny Nyy — mHCTO obuexToB

yanos Hns
WIERTPAYECKNX MANIMH [PONBORTCH NPOBEPEA
3ONAMIN OGMOTOK, NPETHDEA METOK HA KOI-
NEKTOpE MM ROHTAKTHHIX KONBUAX, HACTPOIKA
CHCTEM perysmpopaEus u BO3Gyknemus, wa-
naka NOMNMIEHKOBMX ysnop Jlrs  OF-

B Havane ¥ ¥omme mHTepsana At, 5 ~ WmCIO
oTEMaBITMX 06LeKTOB B MITEpRATE Af

MalME  Depuon
T HA 32~
urobn mibexkarh OTXA30B

npoxoar
BO/e-H3rOTOBRTENE,

THMM M3
TBARCTCR cpedNAR NAPABOMKG Ka OMKAS — Ma-

B

iy

obsexta
70 otxaaa Ha mpaxtuxe uCmOnBIyeTCH Creayio-
mas oueaxa cpexmell AAPaboTIM 4O OTKAIA

N
w2,
-/
N
=1
rae n, —@apaboTka Ao OTEasa -0 ob6kekTa,
N —amcno obexron
Jinst BoCcTanaBMMBAEMBX OOBEKTOB MONB-
3ylorca cpenmeli wapaborroff Ha oTkas — or-
°
00kLEKTa X MATEMATHIECKOMY OXHIAHMIO THCIA
€ro OTEA30B B TeleHME ITOH HAPABOTKM
Haubonee pacnpocTpaseHENMY OOKA3ATE-
M XONTOBETHOCTH OMEKTPMYECKMX MAUIMH
FBIMIOTCS CPEMHMH PECYpc M Cpeanmii CpPOK
cnymbu. Cpeduuil pecypc — MATEMATHIECKOE
oxmpanne pecypea Pecypc — sro napaborxa
ofBexTa OT HAYANA €r0 HKCINYATAlMH MIE €S
B030GHOBIEHNS [TOCE PEMONTA ONPEREIENHOrD
BMIA O mepexoa B NDEACNLHOE COCTOSHHE
Cpednuli cpox cAYHCOH — MATEMATHTECEOS OXH~
RaEme CpOKa GTYXGH CPOK ClyROM — KaneH-
RapHas TPOXOKHMTENBHOCTh OT HAWANA OKC-
Tnyaranue ofbeKTa WIR ee Bo3obHOBIEHMS
TOGTE PEMOHTA ONPERENCHHOTO BEAA 1O Iepe-
X01a B UPEAGTLHOE COCTONHME
Ans xapanepucrm HECKOJIBEHX CBOHCTB
eKT0B xomn-
JMeKCHbIE NOKA3aTen¥ mafexmocru Cpemn EMX

P

B GonBIIMHCTBE CTy7aeB B DEPHOA mpHpa-
GoTkH BepoATHOCTH OezoTkazmoi paborm 3a
BpEMa ¢ MOXET OITh OMucapa 3akomom Bedt-
Bymna

Py ==,
Te m, 1, — TapameTps
ocne mepuona UpEPASOTRN HaTHmACTCE

mepon HopMatsHO# IKCITyaTauMk II, EOrAa
MHTCHCHBHOCTh OTKA30B [AJ4€T M B TEYCHNS
ZUTMTEIILEOTQ BPEMEHN OCTAETCA NPUMEDHO 1O~
cTosmuoii B 3TOT nepMOM NPOMCXOANT BHE3AT-
HB€ OTKA3BL, KOTOPME HOCKT CrydalimLiii xapak-
Tep, 332 fimoro
HATpy30K Pacopenenenue HapaboTRM X0 OT-
X332 ONMCHBACTCA NOKAIATENbHBIM IIKOHOM
Tipu 310M QYHKUMA MIOTHOCTH PacupefencH

£ =hexp(—rd)
BeposraocTs Geaorxazsoft paborst
P()=exp(—29)

Puc 19

Ocnos-
HblE  me- I
puORLI pa-
foret ma-

.
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IpE nocrosHEHOH HETEHCHBHOCTH OTKA30B
cpemuas HapaGoTXa Ha OTKA3 paBHa

T=1/

Tlepnon  paboret Mex'rpnqecmx Ma-

20000 ¥ (5 7o) B ROMEONCTCH B 3ABHCHMOCTH
or obnacte npamencana o 6000080000 =
B XEMAICROH NPOMBIITEHHOCTH, A0 5000
6000 4 B TOpHOOGMBANMEH UPOMBILICHHO-
CTH OCHOBHHME UPHAHRAME BHXOZA B3 CTPOX

w1 HHTeH-
cHbRoCTH oTxason, C woMerTa bpewenn T,
AMEMEHTH M YATH MANEHE HATEHAIOT OTKATH-
BATh wAIle, ITO BLI3BAHO HX H3IHO-

IpATaTenelfl ABNMOTCA MX He-
YHORICTBOPHTENLHAA OXCIUTYATAINS, HECOBED-
menas samuTa WK oTCYToTBRe ¢ TIpw damm-

coM V SIEKTPHYCCKHX MAIMH B 3TOT MEPUOX
OTMEUACTCA CYINECTBCHHOS HAPYNIERHe cBolcTn
exTpHIecKO

OMEKTPOBMTATENH OTKAIMBAIOT U3-38 PAGOTHL
Ha JBYX (32X NeKTPOIBHFATENH OTRAI-
BEIOT TAKXE W12 HECOOTBETCTBHA KOHCTDYE-

M3IMEHEHME CTPYXTYph! CMA3KM, U3HOC KOILTEK-
TOpA M H3MEHEHHE CTPYKTYPH MATEDUANA XOT-
JIEKTOPHBIX IUIACTHE, NOBHIIEHHE BHGpAIEN

Pacnpenenenve BapaGoTXH Ha OTXa3 IO
IPETMHE MIHATINPAHEA M CTAPEHHS ONMCHIBAXOT
 TIOMOMIHIO HOPMANEHOTO 3aKkoHa Tak KAK Ha-
paboTka Ha OTKA3 ABIAETCA Cly¥aliHOH BeMTH-
HOM, KOTOPAR MOXET TIPHHMMATE TOIEKO TON0-
SKHTEJIBHEE 3HAYEHHA, pacupexeenae T Moxer
61 Ono y

w o mpr
BOSMOWHMX FHAYCHEI ITOR BCTHHN
TINOTHOCTS YCSUCHROrO HOPMATLHONO pac-
W

f=cfn

IR ¢ — HODMHPYIOWEA MEOXUTENL, f(f) —
(YHKUEA HOPMAINBHOTO PacmpeneNeHus

mr

I =T
JO=gze

TA¢ M — MATEMATRYECKOS OXHIAHHE,
CPeAHEKBAIPATHYHOE OTKIOHCHHS
Bemmumna ¢

THBHOrO YonoBusM
JECIUIYATAIMHA, HENPABUILHOTO BHOOpA IBHIa-
Tenel 10 MOUIHOCTH ¥ HEYAORIETBOPHIENRHOrO
OBy KHBAHHA

TIPUIHHAMY BLIXOIA H3 CTPOS JBHraTenel
SBIOTCS TAKKE HX HEKAYECTBEHHOE HATOTOB-
JicHHe, OTKa3kl N0 BHHE 3aBONOB-H3TOTOBHTE-
nei OTxasw mBUTaTenell BHILBAOTCA HEpaB-
BOMEPHOCTBIO BOIAYIHOTO 3830Pa, ¥T0 NPUBO-
JWT K 38]BARMIO DOTOPA O CTATOP MAIMMHE
"ITo moeT 6T 06YGNOBNEHO TeM, 9T0 TeXHO-
NorEvecKuii IPOMECC M COCTONIHME 0BOPYIOBa-
HMA He obecmeTMBAIOT Tpebyemyo 0GpabOTKY
CTAHHEH, NOMUHIHAKOBLX Y3IOB H TAXETOB PO-
Topa HepasHOMEPHOCTb BOAYIIHOIO 3a30pa
MOXET GWTL BHI3BAHA TAKKE npomsom B
npu ero -
OTRa30B OOMOTOK mBHTaTenet Hepe)uo ABIA-
TGS HM3KO® KAUECTBO MIOTALEM OBMOTOMHEX
IPOBOIOB H NPONMTHBAIOITAX Nakod Ilpexe-
BPEMeHHbIE OTKA3E! OBMOTOK BE3HBAIOTCH WA-
CTO HECOBEPUIEHHLIME TEXHOIOTHIECKHMH
UeCCAMH, HEKAYECTBEHHWMMHM INpPOMMTKOMN, Ha-
MOTKOH X YKIAIKOR B Na3L! BMTKOB OBMOTXM
craropa.

B

'HOPMHPOBAHHOH (YHKUEH J'lammca ()
1
CICARL I
wae Uy = (8 —m)/o, Us=(t;— "lx)/ﬁ b,
cpemiel

6 cnyaaes

OTRa3H ANEKTPONBHraTeNeH MPOMCXOMAT W3-38

nospexnenEs  obMorox —85—-95%, 2-5%

3NEKTPOABATATENEH OTKA3BBAIOT MI-94 IO-

BpeX/IeHMl IOAMBNHAKOB. (OCHOBHHE OTKa3bi

O6MOTOX OGYCIOBNEHH MEXIYBHTEROBMMH 38
—-93%

orp:
Ho oTkaza

1.6.3. Tipruamel oTkason

Mpaxrazxa

}.I)u Mexmn'rxown wsozEm: paspasio-

Mozens
3neuemmn MOIEIM SBIAITCA IB3 Bn'rn,
PACTIONIOKEHHHX PAIOM B NA3y Wil JoGosok

BATb CTATHCTHYECKUMH

wactn & i m3ons-

MalMH NO3BONMNA HamboNee MoONHO Weciedo- imedl, cocTosmedf W3 cobcrpeHHolt monnmm
o nposona,

C " npocioex  Otxas nponcxom

oT m-
[PEPpmmp- e ——— pemonTa
10KA3aN0, UTO KANMTAIEHOMY DEMONTY HOM-
Bepracrca 209, meurareneii Ilpn  oTHocH-
Tem:HOM HPOCTOTE KOHCTPYKIEM HAJEKHOCTH
ACHEXPOHHBIX JBHTATENe# BCE €mME OCTAETCH
musEoH  cpeawm#t cpox cnyw6u  cocrasmser

TOr4a, KOria NPWICKEHHOE HAIDAKEHEE K CO-

cemEMM BMTRaM U, npesnimaer npoGuBHOS

HANPAXKEHHE MEKIYBUTKOBOR m3onamuu Ha

puc 110 pano rpadEuecKoe NPEACTABICHHE

Mozenn, rze q(Us) B f(Us) — IT0THOCTH pac-
n

P —
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[ JAUER

BeposTaocTb G€30TKa3HOH paGOTH MeXay-
BUTKOBOH M30MANEM OGMOTKH, COCTOMIEH w3
# UAp IPOBOAHHKOB, PaBRA

Po=T a(Un [1 - FUP Vs,
!

BPOXACHMN M30NAIMU OOMOTOK CTaTopa SB-
JNISETCR MA3OBAR YACTL OGMOTKE, RPOGOH KOTO-
pot cocramnser mpEMEpHO 50% Boex mpoSoen
ofmotox cratopa. Ha mponecc mMemenus
PE3PYLICHES H30JSIMH OXAYLBAIOT BIHSHHEC
DOBHINEHHHE MEXAEWICCKAE YOWTHS MPH Mepe-
XOJHBIX MpPOIEccax, BAGpanHES, MepEHANPSKS-
HER, DCPETPy3Kd OO TOKY. B mponeece wsroTos-
JICAUS MOTYT NOSBUTHCA YYACTKH C IOHMDKCH-
HOH AMEXTPATECKOH MPOTHOCTHIO ITO CBAIAHO
C HITOTOBNEHEEM cTepkuel ofmoTox ¢ pas-
MEPaMH, BHXORMUUAMHE 32 OPENCTH ROMYCKA,
YTO MPHBOSET X HOBPCARCHHIO H3ONANMH DY
yknagke ofMoTkE B ma3n. B mpomecce mro-
TOBNCHEA BOIMOKHC LONAZAaHHC Ha IOBEPX-
HOCTb M30150d (HEPPOMArHETHEIX YacTHl, BUG-
Panus KOTOPHX B MATRUTHOM NOJE NPEBOIET
¥ HOCTENEHROMY Pa3pyUICRHIO HIONATHE

rae F(Ug) — dynxmus pacupenenesms mpobus- JlofoBre 9acTH OGMOTOX XPYOHEIX 3Jex-
HOTO HIONSEA ‘MamaA H
0 Hampsme- pu

HHS MCX[y BETKAMH 3BHCHT OT HANDAKCHES
TMCTA  TOGTGCBATENBHLX COCHM-

BONLINEE yIapEHe TOKM MOTYT BH3BATH Da3-
pHBH Sanpaxed, gepopManmo yacTed ofMoT-

u pacnpe-
JIENICHHES KOMMYTANBOKREIX HATIPSXCRUA BRONL
06MOTXE M YHCTA DPOBOJHWKCB B Nady IIpo-
SHBROS TARpSKeHHe HIONSIM OGMOTOK 12BE-
CHT OT cBoficTB b

ke, TPEWER B BMATHA B HIONSIER
B nponecee IXCIUIYATANMA CARXPORHHX TEHOpa-
TOPOB OTMEYAIOTCS Takke mpobou Womaman
BCICACTBEC MONAJAHAS B HEe Macia W BIard

YCHOBHH SKCILTYaTAIMN
CHRXpORHbIE MAITHHH FBIAOTCE B OCHOB-
noM

Cpem aETHRHOM cTans HanGonee
YACTMMH #BISIOTCE 0CTAGTeHEE 3IATPECCOBKH,
pacmaTHBaEEe cepne'mn cTamd mop peficT-
BECM Mar,

koTopHIe
w0
mamiux CMXDOBNHE MaNIHNH SBISIOTCH po-
MORTHEDYEMBLIME  00BexTaMH, [O3ITOMY 1A
TAKHX MANMH BRXHH TAKEC [OKA3ATENH Hi-
REXHOCTH, Xa¥ K0MpOHIMERT TOTOBHOCTH H
CpenHee BpeMS BOCCTaHOBNCAUS CHHXPOHHBIC
MRUIMHH OTIHIAIOTCA TEM, YTO HMEIOT OTHOCH-
TENLHO PHCOKOS Ka¥ECTBO OOCTYKHBAHWS, KO-
JEMECTEO OTK230B IO NPUMHHAM, CBEIZHHBIM
c ¢ xo-
JIEYECTBOM OTXa30B W3-33 RePERTOR HIrOTOBNC-
Hus. C TeM B IpONECCe IRCIUTYATAIMM
o6bITHO J0BOIKA,

EITOTOBNSIOTCA MENKAMY CEPHAMY,

can, mo-
‘BpeRACHES muﬂluﬂoﬂﬂoﬁ IUIGHKE Ha OOBEPX-
HOCTH THCTOB

Ha NOABEXHBLIX 4ACTAX MANIMHBI JacTHE

H yI-
JN8X, 3TH DOBPERICHUA BHIHBAWTCS NelicTBEEM
IERTPOSCKWAX CHY, nepOPMamEAME Bana I
YCHIMSME FOPAMEX NOCAAOK Fa Bl Ilog med-
CTBEEM TEMIEPaTYpPHl NDOHCXOHT ICpeMee-
nme o6MOTXE poTopa, aeopMamEs MPOBOIAE-
xoB 06MOTXH BOMOXHO TaKXe MEPEKpLITEE
XEHATOB OXIRKICHAA ¥ CHEKEHHE COMPOTHRNG-
HHS H30NSIEM TPE MONAJAEHE WIATH, MACTA B
miaTE Ra 06MOTXY

BaAEe, MOACPAMIamMs MaulaHH CraTmcTHHe-
CEUE REHAHC CBHRSTEILCTBYOT O TOM, IO
OmACH W3 OCHOBHHIX NPHYMH OTKA30B CHE-
XPORHBIX MAVH SBISIOTCA 38BOJCKUC JIc-
pexT

JIns ONEHKM 3KCTLIyaTANACHHOH HaIeRHO-
€TH CMEXDORHBO TEREPATOPOB UIMPOEO IPEME-
HIOT ybeawwz

| mapy-

MCMUSME B paboTe MOMNATAHEOBMX yIIOB

KPYNEWX CHAXPOHHLIX MAUIN SBIIFIOTCS BH-
Gab6ura,

u mang ToRRMH

ume 6a66mTa OGHYAO DPOMCXOQMT NPHE Hapy-

WemmH pabOTH CHCTEMH MaclOCRAGKEHHS

ABISCTCS Macna
3710 yaeabHOS MHCIO 3, Ik TORH W33 He-
KOTOPOe M3MEPACTCA CPEAHAM YHCNOM NOBPEX- CHMMCIDHH B MArHMTHOHN cHCTeme, o6ycrnos-
meAMH Ha OJHY MalIEAY B rog neRACH 3830POM, BAIETHEM

B TPONEHTAX.

oc-ux ¥AHAZIOB, HECHMMETDHMHHM DR3MEIIe-

& 00MOTEE CTATOPa, OCHOBAHM MECTOM IO~

axresnofi cTamd. 3aMuxanue
oforia POTOPR Ha XODIYC TARAe WPHBO-
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BMT E NOABIEHHI0 TONIIHNHHEOBRIX TOKOB,

maporeuepﬂopax nanGonee xapaxtep-
HBIME MeXaHMueCKUX YMIOB ABJA-
oTCR ormu TO/IUBNEAKOB, BRIKIBAEMEE He-

1.6.4. ArrecTanum xagecrsa
X MaLmm

ATTecTanms KadecTBa NPOJYELMHM — OJHH
e

PABHOMEPHBIME HArPyIXaMH,

oTIMy-

WES
BaCTynaeT epes 4—5 Jer
A ofecnedenus HaneXHOCTH KPYNHBX
CHEXPOHHHIX MANIHH GOJBLIOC BHHMAHHE YHe-
JNISETCR KOHTAKTHO-WETOWHON CHCTeMe H BO3-
Gynurensm  Umcmo orkasos  BoaGymureneii
IGHOT/i@ MPCBMINACT THCIO OTKAI0B OGMOTOK
PpoTopa K craTopa,
AHe O NPUTMHAX BHXONA M3 CTPOR
B NeEPRON SKCIUIYATAIEE HIEKTPUTICCKHX MANIHE
Toxa
CIBO aBaphii NPOMCXORET mo BEEE obCITyXm-
BAIOLIEro NepCOHANa, KOTOPEIE e Boernia ofiec-
neammaeT

coapaEne
el N0 CBOMM TEXHHEO-IEOHOMMTECKMM TOKa-
a4TeNsM JYINIHe OTEYECTBCHHEE H MUPOBHE
JOCTHRCHHA

¢ Ik

UK KIICC u Cosera Mummcrpos CCCP or
18 aeryora 1983 r B CCCP  yCTGHOBNCHH
eJHEIe H 06A3aTeNbHEE 1A BOEX MUEHCTEPOTB
H BE/IOMCTB NPABAUIA ATTECTANEN UPOMBIILICH-
HOH TPONYEIME N0 JBYM KATETOPHAM Kade-

CTBA — BHCIEl B MePBOH.
K Bhicmeli KaTeropiH katecTsa OTHOCHTOR

KoTopas mo

yXon B
BHIONHEHEE TeKymero pemMokTa. Cpenyu ADYTBX
IPHYEE OTKA30B CHEAYET OTMETHTb KOHCTDYE-
UEOHHBI® HeHOCTATKE Tak, y aBurarenedl npo-
FATHHX CT2HOB OCHOBHME OTKa3Bl 0fycimos-
NIeHH TOBPeXICHHAME KOJJIEKTOPE, IO BE-
3BaHC HeGJar npE

cxM Ha ypoBEe My
IIMX MEPOBHIX JIOCTHRCHHN AIH NPeBOCKOJUT

m.m CTaHIAPTAMA A8 BHOBb DaspaGoTamHON
(MorepummpoparEoH) 1 HamedaeMoR K paspa-
GOoTKe NPONYKNEH, ¥ OTBEYACT HOPMATHBHO-

PETYINPHLX KDATEOBPEMEHHLIX Meperpyskax.

Hagfosice 9aCTBIMN [OBDERACHHAME BO3-
OyaATeeH CHHXDOHHEIX TeHEPATOPOB ABNAIOTCH
noBpexeHns Ganxakell OGMOTKE SKOpS, HApY-
ICHAS% NAfiKH TETYUIKOR H HIHOC KOJIEKTOPA

DO FOTOPEM OHR
BEINYCKAETCH
To

BAIONWX JBAYEHHA NOKasaTesell A% BHOBb pas-

u x npo-
IYKIHW, K BLICIEH XATErODHE KaTeCTEA NOMKER

e
HOTO Y212 BO MHOTOM J4BHCHT OT

OTHOCETBCR no

BoabynuTens
B TATOBHIX MBHTATENSX OfHON H3 FaCTBIX
DpEYHE OTEas0B B paboTe ABIAETCK

HecKHM Ha yposae
JIyIAX MEPOBHIX AOCTHXCHHA WM MPEBOCXO-
Jsmas ux, oGecnevEBAIOIAs IHATHTENBHOE N0~

BEHHE KPYTOBOTO OTHA B4 KOIEKTOPE JTO BH-
a0

Bhlimenye TPyAE, IKOHO-
MEO TonNEBA H 3

KONCCHMX Tap), HEBMCORUM Ka1uecTBOM Bui-
nonk-
u ua-

TPyaKaME.

Tospemaerns o6MOTOK sEOpeif MamEH
TNOCTOAHHOTG TOKA OPOSBANIOTCA B npoboe
FOPIYCHOH W3ONANEM MEXKAY IAKETOM CTATE
#KOpA ¥ o6MOTKOH B npofoe B3O MMM Mem

CTPAEM, EOHKYPEHTOCIOCOGHAR HA BHEUIHeM
DHHEE ¥ OTBEYAIONEA HOPMATHBHO-TEXHHYE-
CEEM [LOKYMEHIAM, N0 KOTODHM OHA BRY-
cxaercs.

Taxas NPOAyKu¥A ROMKH XAPAKTEPHIO-
BATECA BHICOKOH CTAGMNLHOCTEIO mOKalaTeneH
Fa9eCTBA, OCHOBAHHOH Ha BRICOKOM TeXHHME-
CKOM YPOBHE NDOE3BOJICTBA, CTPOrOM CoGMo-

BATEAMH B EDyDHHX Mammsax
TOKA IOBPERACHHA npon!ulc‘rcx B pacnaﬂxe

DeHHH T B BLCO-
xolt KyneType UDOR3BOJICTBA I[IpOMBILIICHHAN

BHCINCH KaTeropHH Ka%ectsa oGo-

NIACTEH ¢

us nposo-
Jommx Gaunawel

TRA3M MEXaHEWCKEX YAIOB MAIEH DO-

T 3naroM FavecTsa
B cootsetcremE ¢ FOCT 19-67
K DepBoil KATCrOPMH EATECTBA OTHOCHTCR

Toxa B co-
CTOSHHEM MGeX Ba/ja W TOMIMIEEEOR Ka9eHHS
u

or
CEHM NOKYMEETaM, [0 KOTOPHIM OHA BLINYCKa-

erca,

» Buge
H3HOCA i B reespax HEIM ANA cepHENO BHIMyCKaeMoill
cMaIKu u3 npE BX
Tio

HEHCTPABHOCTSIY, HAPYIMOMMs PABOTH CME30T-
HbIX KOJIel| B NOAMINIHMEAX.

BAIOWBX JHAYCHMA NOKa3aTelell JIA CEPHAHO
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BHmycKacMol UPOAYKIHE, K TIcPROH KaToropHR
Xau0CTBA AOMKHA OTHOCHTHCA MDOTYKIES, 1O
TOXHEKO-SKOHOMIMECKEM TIOKAIATENAM HAXOA-

mecT
B dopMe BX konen u pasbpoc pasMepos cema-
PATOpa, TENNOBAL AehOPMANEA POTOpA, TIPOTHG

masca HA YPOBHE Ba, Hor 0 yara u 2p
HAPOMHOIO cTpara cBAIAMLI
n ROpMa! no- ¢ B ApyTHME

KyMeHTaM, 10 KOTODHIM OHA BEIIYCKACTCA R4 POTOPE ASTAIAME

B BMeeT CcTaHNbHLIE NOKA3aTENM KadecTsa
Eciu Tpe/ICTaB/ICHHAS HA aTTECTAMIO TPO-
AyKHus He HONyYaeT Nepsolt aTeropEm kawe-

CHIIH MATHUTHOTO MPORCXOX/IECHRA B CBOIO
09EpeMn ASTATCH B JABMCHMOCTH OT HANpARITE-
HRS fIeHCTBRA HA AKCHATEHNE, TARTEHIBATLELE

CTBa, OHA B nogre- M OTu CHNN BanGonee BRIPaXeHE
KET CHATHIO ¢ mw B yacror 100—4000 I'n, 3 xoTOpOM
&TTECTOBANHAR NPH MOBTOPHOH ATTCCTAME LO ¥Xo obmanaer wyB-
‘BHICIICH WM NEpROH KATETODRE KATeCTBA, NOA-  CTBHTENBHOCTEIO X LIyMY

JERUT CHATEO © B e

CPOK 1OCTE NPHEATHA POLICHHSA T poropa o K cratopa,

HO# ATTECTAIMOHHOH KOMMUCCREH
TIpoaykums OTHOCETCA K BHCIUEH MM nep-
BoOJi KaTErOpHE Ha CPOE A0 Tpex JeT Ilposne-
HEE CPOKa fIGfiCTEUA RaTOrOpEM Kawecrsa 6e3
NpOBEIEHEA ATTCCTAUME MPOAYKHMM HE RONY-
craerca
TTecTanus MpOAyKUEY NPOBOMKTCA B NE-
jix QBecreweHH BMMNYCKa NDOLYKIMH, OTBS-

HTO GPYBONMT K MX B3AWMHOMY aKCHANLHOMY
CRBHTY H NOBHIMICHAIO YPOBHA BROpammy
Tanzenyuatvsiuie CATH CO3AROT BPAIAK-
u@ld MomenT OTn CEAH TakXe BHINBAOT
BHBpammR 06MOTOK, 0COBEHHO B 30HE JIOGOBHX
wacreii TamreHDEaNBHbIE CHIH MOIYT GbiTh,
0COGERHO NIPR HECHHYCOMNANBHOM HANDSXEHAH
NMTARNS, HCTOYHMEOM RSTROAEDC EOneGamuit

waomei 0O CBORM
NOKa3aTENAM BHICIIEMY MEDOBOMY YPOBHIO, M0

xOpuyca TEKTp MaITHHE B COOTBET-
cTByromEx pROpamu#t OmBaKo OcHOBHbIE -
ruGmLE xopyca

‘HapoaRoro
CTpaHE B 3KCIOpTA

B 1988 r Ha GOMBIIMACTBE 3aBOAOB K-
TPOTEXRRYECKOH IPOMBILINIEHHOCTH BBEACHA IO~
CYyAapCTBCHHAA NpEEMEAa Bpenemme rocynap-
CTBEHHO# NpEEMKR

MAIUERH B IMIMPOKOM CHEKTPE ¥ACTOT BEIIEI-

BAIOTCA PARATHHEMH CEIAME
Mazuummsie ydeavhvie paduassnvie CHIE
EBAApaTy i uE-

TIOBHINGHRIO KAYECTBA BEINYCKAaeMOMl NpPOAYK-
R

1.7. BuGpamms u mymn
WIKTPHICCKAX MALMH

1.7.1. Micrommin enbpamm
W UIYMA SAEKTPRAECKRX. MAU

CRIE, BH3HBAIOIME BHOPAIMIO JNEKTPH-

WECKOH MALRHAR, MOAPAIAENTIOTCH HA CRIB

uarmmoro, MEXHWYECKOTO B 23PO[MHAMETE-
O

IoyEmm B 3a30pe

Pr(o, 1) =B (e 1)/ @),

e P,(a, 1) — pampanhEas  BUGPOBO3MYILIAO-
mas cwra, B(e, f) — MEAYKIMA, o — OpOCTpan-
CTBCHHAA KOODWHATA, f — BPEMA

B BO3AYIHOM 3a30pe ONICKTPUYECKOH Ma-
IIMFEl WHIYKIEA MATRHTHOTQ HOJL MOXET
6LTh mpeAcTaBicRa cyMmoll OCHOBHOH rap-
MOHEKE B, M BLICIIEX TapMOHME MOPARKA i,
J

B=B,+LLBy
o

wetos-
HEKAMM BMGpANEH B WIYMB OMOKTPHSECKEX
[P ———

sABMACTCA
GPIMEROH BOSHEKHOBEHHS PANia JIONONHRTETE-

¥ a3pOMRHAMIMECKHE HCTOUHMKR

‘Mazuumnbie HCTOTREEN BROPAIMN CBA3AHE
© BLICIIYMME NpOCTPAHCTBCHHEIMY IADMOHIYS-
CEMME, KOTOPHE ODYC/IOBINEHH HATRTHEM 3yG-

AEX MHIYKNAK, KOTOPHE
B CBOK OMEDENR MOIYT IPHEATh yUacTae
B
maomex cen C IoCTaTOMHOH Ui mpakTHYe-
CEEX HENeH TOYHOCTHEO HACHIUIEHRE MpH BHO-

NOB Ha CTATOPE M POTOPE, r

 pacwrax y TpeThel

mTanms,
IKCHEHTPHCMTETOM BOMIYIIHOIO 3a30pa, He-
CHHYCOBAWIRREM pacnpenenesnem MJIC o6-
MOTEM B NexbM pAaoM fpyrx npwunm [22]

K mexanuueckum WCTOMHEKAM OTHOCATCH
RefanaHc pPoTOpa, HECOOCHOCTH B mepeKoc

it uEaysoeR
AHAJIOTEYHO B BRAE JAONONHNTETbEEX rap-
MORME MATHMTHOH MHAYKIMM y4HTHBAETCH
BJMAHNE JKCHCHTPUTHOTO DPACTONOMEHMS pPO-
Topa
B onexTpuueckMX MalmuuEax, ©COBGEHHO
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1] BUG-
DAEH W IPH YHCTO CHHYCOMUANEHOM Mariir-
HOM 107 B BOIAYMHOM 3a30Pe, kor};m criekTp
IO COREPHKAT TONEKO

HHA BBHIZBIBAIOT BHODAUEM M IIYM, YPOBEHb
KOTODHX 3ABHCHT OT TPaBWILHOCTH BHGOPR
KOEMECTBA ¥ (OPMEL TOTATOR, THNA BERTANA-

B 5ToM cIy9ae BUGPAUIY BOSHUKAIOT MOX Jeli-
CTBHEM PANMANHOH CHNM, KOTOPAs AebopME-
PYET OCEBYIO SMMMIO CTATOPA B 2p-YTONBHUK
€ 4acToTOd, paBHON YABOGHHOH ¥aCTOTE NETa-
mas B obleM cnyiae moBHe NPUTHHEL He-
CHHYCOMJATBHOCTH MATEMTHOTO TOTA ClEAYeT
PaCCMATPUBAT, KX TPUMHHE

TOpa, €ro CBOHCTB, “WCTa
H npofEis BENTHNANMONHEIX KAHANOB, NPa-
or-

HOCHTGNBHO JeTanchh W yaioB SneKTpaueckol
Mamss

Go/Bmoe BUMAREG Ha CTAGHIBHOCTS BHGPO-
Tpaxrixa

Tpexjie Beero Ha JBOfiHOll YaCTOTE MATAHAA
Jlepopmanun oTAENLEEIX AeTaNel, yanos
M MANIEHH B NENOM SRIAOTCA NPHIAHON BO3-
HMKHOBEHHS 3BYKOBEIX BOJH — UIyMa, IPEYEM
HHTEHCHBHOCT: 9TOT0 NPOINECCa IFBHCHT OT
‘BOIMYMIAIONIEX CH, YIPYTHX CBOHCTE MaTepHa-
11OB, MCIONB3YEMNX B HMEKTPUTECKON MAIIHHE,
KOHCTPYRUMH ¥ €¢ aRYCTHYECKHX CBOHCTR
Cpens  BRGPOBOIMYUIAIOIIAX CHJI  MeEXa-
HEYECKOTO NPOECXOXICHHA CIIEAYET OTMETETH
ciibl, OGYC/OBIEHHRIE NOAMANHAKAME Kade-
mus MIATEHCHBHOCTE 3TOrO HCTOUMMKA BHOpa-
OHMA ¥ WIyMa 3aBHCHT OT UEJIOTO paja daxto-
POB, CBAZAHHEIX C TEXHOJOTHYCCKAMH IOTDEN-
HOCTSMM HIrOTORTEHNS NO/MIATHEKOR KAYEHUA
H MOWANHAKOBOrO yina Boipmoe 3Hawenve

no-
KA3WBAET, YTO WX Pa3Gpoc gMKe Y OMHOTHI-
HHX S/IEKTPHTECKHX MAIHE MOXET AOCTHIATH
20 7B

Jagavy cHmXeHHa BHEO) M OT OCTATOY

it opa B
BpEMA MOXHO CRHTATH MPAKTHIECKH PEUICHHOH
Kawectso coBpemennoro ofopyaosansa ans
B

DONHATE 3Ty 3a4a4y € 3AUAHKOA CTENEHBIO TOU-
HOCTH, UTO HBJSETCA YCIOBHEM /NSl NOJYEHHS

X 2ATAHHEM TPESOBARMAM

Boe HeypaBHOBEMIEHIHNE CIUTI, BOSHURANO-
IMe B OTEKTDHUGCKHX MAUIWHAX, BHIANBAIOT
HIMEHAIOWHECS BO BDEMEHH AOTOTHUTEIHie
HATDY3KH NA TOJIIATHNKY, B DE3yNBTATE Yero

HMCIOT BHGDOAKYCTETECKHG CHOCTBA NOMUMN- B COBOKYTHOCTH C KOHCTPYKTUBHWMH HEAO-
HUKOBEIX HIUTOB, KOTOPBIE TIPH craTRamu yai0B oTH cwr
MOTYT GBITh m- MamHmEL

B UeIOM

JIyvATENAMH 3BYEA
O

B MammEAX C

CiicAyeT 0coBO OTMETHTS IRA4CHNE B My-
n

HHEM BaJla, BIAAIOUIMMH HA YPOBEHb BAODALMA

TPaEBEOCTA pabouux NMOBEPXHOCTEH

B WyMa, SBAOTCE
Kopriyca TOAUIAIHAKA B NPOXOJLEOM H Tome-
PEUHOM HATIPABNEHWAX, COBTAMENHE WYACTOTH

Cy myTpex-
Hero AHaMETDA MOMUMTHAEOD 5X myM & UG-
pauuu Bospacraior Ha 1-2 b Ha enHMUY

xopryca

HOMepa.
B

© qacToTOH

poTopa IpA p: i Mepe b
PexuMax paboTH TEKTPAYECKOH MALUKHEL, 3KC- NOMIUANHVKOB KAa4CHMS 3dBHCAT OT DaiMepoB
MMHEAS BATPY3KA HA KO 3a3opa TIpE aToM

TpEBOASLIAS K H3IHOAIOmIEMy MOMEHTY, Aeii-

NPELECCHA Bajia PHBOAKT K YAAPHIM B3aWMO-

B
OmHuM M3 OCHOBHBIX ACTOMHAKOP BHOpa-
IMH ¥ MyMA MEXAHHTECKOrO NPOHCKOMKICHHS
ABNACTCH  OCTATOWHAX

BaJNa C TENAMH KaYeHus, BCSACTBHS
MEro reHePAPYETCA IUMPOKM CHEKTp BHOpaumit
yM

uacrel Ma-

wnEs  HeypasnoeemennocTs poropa Bo3byx-

[AeT 3HATHTENLHBIE R mym, oco-
GeHHO B GHCTPOXOAHBIX MaWIMHAX

TIpH TPEHHA IETOK O KOJUIEKTOP HITH KOH-

TAKTHEIE KONEIA B JTEKTPAYECKOH MAIIMHE BO3-

OGyXnaiorca BEGPANMM H LUYM, MMEIOIIHE BhI-

€10T ypOBeHD BUE-
pawme 5 mywa Ha 13 1B Gomire, aew tapi-
KOTOIIATHURY TEX XE pasMepos

CuixenMe YpOBHS IUymMa M BHOPAIEH Mo~
KeT OHTb JOCTUIHYTO MPHMEHEHHEM NOALIAI-
HEKOB KOTOpHE
KOCTATOTHYIO BeCHIYMHEOCT: PaBOTH M NOBSI-
IUEHAYIO nuEpocrcmccn

u

AeiicTsHe Ha

mym,

Y3IOM, XAPAKTEPHK JUIS KPYMHEIX MAIIAH [10-

CTOSHHOTO TOKa
Crst 0

n Manms,
KoNEOAMMAME MOMUNIHMKOBOTO YaNa, OKAIH-
baeT cuaca nomummekos BuGop cvaikm

C yU6TOM YACTOTH BpAIICHHS,
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paGodeli TeMuepaTypH yII0B, HAIDY3ER H Xa-
PAKTEPA OKpYXalomei cpesh

Ilpasunprkii BHG0p cMa3km obecTieanBaeT
CHIOKSHRE KDHTHWECKOH MACTOTHL, pacclm'r:.n-

R AMITRTYR BRODAIMORHOTO YCKODEHWS

HOlt JUA pOTOpA. Ha XecTERX

A=wr=0'§
JINs RETATHHOTO HCGHEIOBAHAA BHODAIAH
i MamRE R3MepaTh
poropm BEITRIMALL

VeTOlMEBOCTE RBRMEHRS medky Bara ma
MACHARON IIERKe CMAIKH MOXHO NOBHCRTH
YBEIRYEHHCM HA4 Hee Barpysk J[lna sroro
enenn-
ANLHOM KOHCTPYKIHH, EOTOPHIE NOBONAOT MO-
BBICHTh YCTOHWMBOCTH ABWRSHWS INGHKM Bama
H JOCTHrHYTh GoNiee TOMHOTO NERTPAPOBAHMS
ocn mocxennel

B MalIHHAX C© MA/OHATDYKCHHHIMH Obl-
CTPOXONHRIMA POTOPAMH, HMEIOIIRX LINDOKMH
nmanaion paGouell YaCTOTH BpAIeHWs, mENe-
©006pAIN0 NMPHMERATE MOMTMNAHKA CRONLXE-
Hus ©
KOTOpBIE 1IOA ACHCTBHEM THAPOAMHAMHAIECKOTO
JBBICHAA B MAC/AHOM KAHANE SAHHMAIOT ONTH-
ManbHOE NONIOKCHHE.

‘Vayumenne nnﬁpouquecmx xapnrre-
PHCTHE JICKTPATECKUR MAIKE MOXET
JOCTHTHYTO  IPHMEHEHREM oceloro nanra
¢ DOMOINbIO NPYAXHHHEBIX LIa#G.

CHukeHmo ypoBHA EWGpanME  CcrocoS-
CTBYET M YCTAHOBXA NOAWIMIHMECE KAYCHAL BO
BENANLIIE K) NPECCOBAHRCTO MEHOTO BOJOK-

C Ta-

AMIUMTYAR CMELICHMA SBISETC EPHTE-
pHEM ONERKA BUGDAIMA JWIDL B CIyYae, ECTH
W3IBECTHA WACTOTZ BROpDAIAI

Bsuny Gomslmoro mn'epsum 26COoMOTHRIX
3HAYCHAH NapaMeTPOR PUCpALMR Ha TMPAKTHKS
WACTO yOGHO BHPAXATH BUCPAIMOHEOS Tepe-
MEIIerne, CKOpOCTE B YCKOpEeHWe B JIOrapudmu-
WeCKOM MacIrTabe OTHOCHTEIBHO NOPOTOBBIX
ypoBHEH cremyiommM obpazoM

Le=2lg—; L=l
5 %

L=20lg—,
g

Ioie S, 7, @ — SMANCHYA BHOPAHORNOTO TIEpEMo=
IIEHAS, MM, CEOPOCTH, MM/C, YeEoperus, M/fc?

TIOpOroBME  3RAUEHMS  BUGPATMORROrO
nepeMemeHEA Sy, CKOPOCTH vy M YCKOPERWS ag
BRGHPAIOTCH TAXHM 00pasoM, Trobsl ana @a-
cTotH 1000 'l noNy9anuch ONMHAKOBHE 3HA-
uenHa BuGpammu B menmbenax Mo CEOPOCTH,
YCEOPEHHIO H TiepeMeIenmo

TIpu TapMOHWICCKUX KONCOREWSX MEXIY

H
KUX OTOP ynaeTca 1Cd OT

CHCTEME POTOP — KODITYC — OCROBARHE» M TIO-
HUSHTE yPOBEHh BUGDAIHH KA CPENRMX W BHCO-
EUX acToTax Zo 12 1B,

1.7.2. INokasaTesn naGpanm
JTEKTPATECKHX MAnmE

Ilpn onenke BREPAmAH ITCETPHYCCKEX Ma-

°
CKODOCTH W YCKOPEHHA B gemmbenax wmeror
MECTO GIEAYIONTHE COOTHOMCHHA.

S

Lo= Lo+ lg o
o f

Ly=L~Wigrer

Tipn

muR 3a

5— 3Ha~
YeHWEC OTKIOHEHAS KONEGNIOMIETOCH NMEMEATA
BHGPa-
IMOHRas CKOPOCTH ¥ — MIHOBEHHOC IHAUCHHC
CKOPOCTH EONEGMIOIErocs 3MeMenTa:
b =dSjdz,
n a-

a=a3§/de* = dojde.

Tlpr rapmoRuuecEuX KoneSamwax IocTa-
TOWHO HIMEDWTE YACTOTY M ONHY M3 OCHOBHEIX
BEJIHYHH, A& 3aTEM DACCUMTATh OCTAnbHEE, Tax,
NPH YACTOTE @ W AMILTTYAe BUGpAmMOHHOTO

S amwiaTyzA

poctn

[}

uX B ompe-
JeNCHFOM IWANA30He TACTOT' OT MWXHeH rpa-
HR9HOA YACTOTH fy no Bepxmed TpamumOR
%acTOTH f, OGHTHO DACCMATPUBASMENX nua-
TIa30H T8CTOT NENST HA TOLIMANAIORE! WIH TO-
nocs wactot. LleHTpaTENAS MACTOTA TONOCK
ONPEACIISETCH PABEHCTBOM

Jo=Vfafs

Tlooca 9acToT, AN KOTOPOH MEXAY BEPX-
Helt B HExHell IPARHWYHBIME ACTOTAMHA HMECT
MECTO COOTROICHHE

fo=2fa,
HA3LBACTCH OKTABOH
Ha DpakTHEE 18 UIMEPERUS NapaMETPOB

BACpamAE NONBIYIOTCA H Gojee y3KHME MOJIO-
CaMH ACTOT, & MMeHHO 1/, OKTaskL JLta Taxolt
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TONOCH WACTOT SHAVERHS BepXHell H HUAReH
'OT CBA3AHEI

fa=ral2
amavente

TePeMEnIeNHa, CROPOCTH H YCKOPEHUS B mna
30WE  uACTOT

TOCT 12.1024-81 m F'OCT 12 1025-81, npen-
CTABNMIOLEMH  TOMHHE  METONEL,
12.1.026-80 & TOCT 12.1027-80, upeicTarnsmo-
meMu  Texmmuecsme ® I'OCT 12 1028-80 —
OPHERTHPOBOWHHIE METONL

TIpH ONpCHENCHYE XRPAKTEPUCTHK HATIPAE-

YPOBREH BCEX CHEXTPATBHMIX COCTABMSIOLIEX,
EOTOPHE BXONNT B PACCMATPHBAEMYIO NONOCY
M PACCTATLBAIOTCA B COOTBCTCTBRM C BHIpame-
HHeM

s

-

L=20lg T s
o

£z |, — yponmu

nermocTE myma CISAYeT UOMESO-
BATHCA TONBKO METOAOM H3MEPEHHR B CBOGOX-

HOM 3BYROBOM TOTE
Meron onpenencEEs IIYMOBHX XapakTe-
PHCTHK € LDOMOIIEK OGDasmOBOrO HCTOTRHKS
B oﬁulmux ¢ ofn-

eMoM re Memee 60 M
B coormercrean ¢ TOCT 23941-79 (CT
C3B 541-77) Upu HEIMEDeHME U OLCHEC IO~

I, — uoporossi yposcHE.

OG0BANEHES B ONOPHLNE IHATEMES BHSpa-
IWMORHKIX TapaMi ENAOTCH  PAAOM
cranmapros: FOCT 24347-80, FOCT 1237%-75,
TOCT 16921-83, TOCT 23941-79.

1.7.3. Hamepesus myma n Babpama
T) 3

YPOBHEH WyMa YCTORMS YCTAHOBKH
UCTOMHEKA UIyMa ONEWM IPRGIEAATLCH
K OOHMHBIM YCIOBASM TpH ero pafoTe B mpo-
ecce IRCIIyaTANEA
Pexamb paGOTH MAWMHE JOIDKHE COOT-
THIOBBIM pexn-
MaM, NpH HOMHHAILHOH HATPYSKe W HOMH-
HALHOA YACTOTE Bpainewds, HPE DOTHOK
Barpysxe, PR XONOCTOM XOAIE, NIPH PAsTEHEIX

CEMM MAUIMHAM C TOYKM 3PeHUS nnsponyc-m-

ECKOTO MPONECca.
He Bcerna ynaercs NpoBECTH KOPPEKTHEIC

HECKAX 2 B PpexEME Ha~
JaTEbHNE KORTpONh BuGpamEM myua HA TIpy3kH OTo oGBACHECTCE TEM, YTO JIN CO3AA-
cTagum H B nponecce HES HATPY3KH HEoG-
. ans BCILITYeMOH MALIHHS!

HRR IpYMEE, BEOHBAIOWUK BROPAIEA ¥ IIYM,
¥ AN KORTpONs Kadecrsa Npoxyxmmw, HMame-

€O BCTIOMOTATCILHEIM  YCTPOHCTBEOM — Mallli-
non. KOTOPas BHOCHT 3HAMMTEILHELE HCKRXCHUS

HUCCREX

RavuecTBa
CEUX MIITHT TIPOROTHTCH B COOTBETOTEMM C i~
CTPYXOMSMU H CTAHIAPTAMHY, B KOTOPRIX YXa3bl-
BAJOTCH METOKE. i

peame npu

Toaromy
myua B pexuMe HOMEEATLHOR HArpyskE Ipo-
BOAAT NEWE 1A MEXTPOMAWMHAHX Upeobpa-
aoBaTenel i APYIiX MLHH, HATDYSKE m-mpux
MoxeT SHTh Gez

GNNADATYPE, YCIOBHS MOHTAXA H PEXHM Pa-
6orhl MautERL. PesynnTaTh usMepenuli como-
c mH ¢

JAHRHMY JUIS BHABIERMS COOTBCTCTRHA TOTY-

COENMHERMA CO BCOOMOTATENLHOM Mnmoi
wm
B 1p)

TipE HEccrenoBaHEE BRGPOAKYCTHMECKMX

MEHHBIX YPoBHIO

abpaman ¥ WyMa.

PasnuvHbic METONMEE TNO3BONIOT KORT-
PONMPOBATH OUPENCTCHHBIE aKYCTHHOCKHE Ia-
PaMeTPH  MEKTPHuCCKOl MawmHu  obmuit
YpOBCHL  3BYROBOrO  JBIEHNS,

BN RACpY3Ky

EMUTHDYIOT B pemume XoMuercaTopa IIpH TH-

TOBMX WCHWTANHSX ZCHHXPOMHGIX MAUIME X

LBMTATENEH NOCTOSHHOTO TOKA HATPY3OMHOE
3a

E3NYNCRUS W T 4.

B CBOSOHOM 3BYKOBOM TIONE (B 3ATTYIERALIX
XAMEpAX, B IIOMEIICAUAX C SoBINEM Tormolie-
FHEM UNH B OTEPHTOM TPOCTPARCTBE); B OTpa-
KCHHOM 3BYKOBOM NOJNC (B peBEPOEPaNHOHRBIX
Xamepax); B OOLMHLIX NOMEWERMEX C IIO-
MOIIEIO O6PA3NOBOro HCTOMHYKA IYMa. Ba. Pac-
CTOSHME | M OT BREIIREro KORTYPA MAlIHFE,

Onpenenerne ILIYMOPHIX XaPAKTEPHCTHR

(xameps) n

E10 C HCNLTYEMOH MANHORK

BONEWoE BIMSHHE HA LIYMOBWE XapakTe-
PUCTHKN WMeeT 4aCTOTA BpANeBAS POTOpa
Mampae OT Hee B AHAMATCILHON MEPE 3aBU-
CFY IMYME 29PONMHAMHYECKOrO W MeXamuie-
CKOTO UPOMCXOMIEHRS, NOITOMY WACTOTA Bpa-
LICAVA UPK ARYCTHYECKHX HCILITAHASX MADIEHL
nonxna SuTE HOMmlaJl

3a  nopMupyem poxm
FOCT 11929-87 u ]'0(.'1' 16372-84 npmlma-
€TCR Cpefauil YpOBEHL 3ByKa Ha PACCTOSHMA



28 Obusue noRAIMUR &

Pasa. 1

1 M oT oHTYpa MAKHK. BubOp TOUCK NpoT-
somuTes B cootsercrsmn ¢ FOCT 11929-87
B 3ABNCRMOCTH OT TPCGOBAHHE K YPORKIO

2 TlpomspomuTes ycpemmesme  ypommed
3BYKa, M3MEPEHALIX B MCCKONBKRX TOTKAX BO-
xpyr MammueL Ecin yopemsemste ypoRam 3BY-

Tryma AERTP! MAmAHE Ha
weTHIpe Kaacca TP OTHECCHHR PasJH<HBIX TH-
NOB AMEKTPHYECKAX MAIIBH K KJIACCAM
YPOBHAM IUYMA MOXKHO pyxoncnc‘rnona'rwl
CICAYIONAM TIEPEYHEM

K7ACC | — MAIIAHE, K KOTOPHIM HE NPEIs-
SBIAOTCA CUCUMATLHEE TPeGOBARRA MO YPOB-

B TOUKAX, Apyr or
}:lpyrn Meee uem Ha 5 1B, TO 3a CpCAURA ypo-
BOHB 3BYKA IPHHAMACTCA CPE/IHCE SPH(MeTHYE-
ckoe 3mavenwe Ecam ouB painmualorca Godee
vem Ha 5 OB, ycpenAeHue NPOBOIMTCA IO (op-
myne

L= 101g(2 mﬂv") —10lgn,
berl

TAe L, — ypoheHh 3ByKa B t-# TOUXC H3MEPEHHES
HA PACCTOAHEM 1 M OT KOpIyca, n — KOJH4YC-

TIpn NPOBEASHAY TRUOBHIX RCMWTAANE A0-

YPOBHH 3BYKOROTO
ZARNERAS B ORTABHLIX TONOCAX B TOURS © Mak-

HKO WyMa,
KITACC 2 — MANIRHE © MATOMIYMHEIMH TIOT-
KaueHms, CO Ma-
JIOWIYMHMMA KOHCTPYKIHAMHE BEHTIIATOPOB

aTa, CTBO TOWEK W3MEDEHHS
RNacC 3 — MAWMHE! ¢ TOHRXKERHEIM MO~
SXTUBHBIX 3aRpE-
Thle (C BONAHMIM WIH ECTECTBEHHEIM OXIZXK-
nenmem), © BEHT o

1Wyma, ¢ NOJUIMNHAKAMH CKOJBEEARA,
RTACC 4 — MAIIAHEL €O IBYRORIOMHPYIO-

Yponmem avyxa
Cornacho T'OCT 16921-83 npm omenke
BAGDALIH ICKTPHYECKAX MALIBH OGHOBHON W3-

M XOKYXOM HUIE APYrAME
MIMEHEHRAMA KORCTDYKIE,
DTS CHUMECHEA LUYMa

B xavectse wunocTpaney B Tabarne npu-
BEMICHE AOMYCTAMBIE ypom-m 3ByRA WO KIAC-

BEINOMHCHHKMA

HOIEHO ABIATECH SPrex-
THBHOS 3HAYEHME BHOPALHOHMRON CKOPOCTH Usg,
H3MEPERHOE B IBANA30HE OT pabouell YacToT:
o 2000 I'm  HeofxomuMocrs npomeiesas
cncrrpwlhﬂoro aHaNmE3a TMO BAGPANHOHHOMY

cy 1 s ManE P
momHocTe# O crenenslo aapar 1P44

TonyyeHHLle PeayNETATH MIMEPEHHH wWy-
M8 B CBOGOTHOM 3BYKOBOM ToTe OGpabETH-
BAIOTCH B GACAYIOLIEM NOPRIKE

1 Tlpr HaNMYRA DOMEX, YPOBEHL 3BYKA KO-
TOpUIX #a 6—9 A OTIRYACTCA OT YPOBHS 3BY-
ka paboTaloMCH HCNBITYeMON MANIMHE, HE0O-
XOXMMO BHOCHTL COOTBETCTBYIOMTYIO NONPABKY,
papuyro 1 A6 ECIR PasHOCTh MEKIY YPOBHEM
3ByKa MAITHHEI § YpOBHEM 3BYKA IOMEX PaBua
4—5 1B, To nonpasxa, y [erm—

4ACTOT  CRBIG
2000 'y cornmcycrcl IONONHUTENBHO

JI13 ONCHKR BEGDANBN YOTAHOBIEHO BO-
CeMB KJIaccoB, MHAEXCH Koropsix mo I'OCT
16921-83 COOTRETCTRYIOT MAKCHMATEHO Tomy-
CTHMOH IUIA JAHHOTO KJacca BUODANBOHHON
crOpoCTE

OcHOBHbI TPEGOBARMR X M3MEPHTETHHOM
annaparype wanoxemst n TOCT 16876-71 u
T'OCT 17168-82

B coorsercrenr ¢ TOCT 12379-75 subpo-

nomex, Gyact pasua 2 xB, T ¢ W3 ypoBHE
3BYKa MBIIUHED
Bervcorn 2 4B TIps passocTaX ypommel Imyka

ZONEHE
XECTKO KPENHTLCH K ACHBITYEMOH WICKTPHYC-
ROl MaNMHE RIW JOTIONHWTENRHOH MACCE,
nphseM Macca  BHGDONpeoGpasoBaTens  HE

MaWRE ¥ ToMex Goiee 9 N mompamka He  AONKEA 5% Macca anexTp
BHOCHTCA MAIIMHED
Mottmoce, Laia A6 (10 UKane A), 17 ROMANATLHAD WACTOT BPAILSHEA, OO/MAN
BT 600-900 | 900-1320 | 13201900 | 19002060 | 23603150 | 3150—3750
0.25—1,1 67 70 7 74 75 79
1,1-2,2 69 70 73 78 80 82
22-55 7 74 77 82 83 25
551 75 78 81 86 87
11-22 78 82 85 87 91 93
2-37 80 84 86 29 2 95
37-55 81 86 88 92 94
55—110 84 29 92 93 9% 98
110-220 87 91 94 96 98 100
220—400 88 9% 98 99 102
400630 8 93 97 99 100 103
630— 1000 91 95 9% 100 101 104
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Ipe xouTpone BEGpaNuA ClefyerT DpEMe-
RATL YNDYIylo YOTAHOBKY MCHEITYeMOH Ma-
mEHHE B Tex enyuasx, x0rja mo TEXHHYECKUM
DpEMMBAM YNpYrad  yCTAHOBKA MCHEITYEMOK
MAIIHHEL HCBO3MOXHA, JAONYCKAETCH XKeCTKa
JCTAHOBKA MamAHH Ha (yBramente 6e3 cme-
IDEATLAEIX YEDYrEX 3NeMEETOB Macca dyHma-
MEHTA DpH TAKOK YCTAHOBKE LOIKHA OPCBAI-
IATH MACCY MCIBITYeMOH MAUIKHEI BE MeHee
uem B 10 pas MermiiTyemas MAaWAHA npH yrpy-
TOH M XECTKOM YCTAHOBKE NOSIKHA HMETh 3KC-
IUIYATALKOBEOS NONOKCHHE

COBOKYIHOCTE BCeX NIpECIIOCOGITeRuH, CBA-
3AHEBX C 3MCKTPHYECKOR MAMEHON NPH yapy-
Toit

mensemile npA HepaboTaiomie MallmAe, He
TOIKHM GLITE Golee 25% HOPMHPYEMOro 3Ha-
YCRAS, T ¢ YPOBCHS MONEIHOrO CHIHANA NOI-
XCH TIDCBHINAT YPOBEHb Tomex Ba 8—10 1B
Pexum paboTH MAMMEL DA OLEHKE BEG-
PAUAM  OFOBAPMBACTCA TEXHMYECKMME  YCIO-
BUAME WM CTAHZAPTAMA HA OMPEACITEHHBIR
Tan anmE HanpuMep 718 3neTpoManim-
HBIX mpeobpasoBaTeNeli H 3NEKTDHYECKHX M~
LIMB, HAIDY3KA KOTOPHX OCYLIECTBIZETCH 6e3
BCTB HIH Me-

X8HHIMOB, KOHTPONL BAOPANHH HDPOBONETCH
B peREME HOMMBANbHOR HArpysxE KoHTpos
BAGPALMA CHMXPOHMEIX MATIEH TPOBONATCH

Maccoli JIOMOMMMTENEEAS MACCA  YHACTRYET
B koneGamuax ManluEbl XaE equHoe nenoe He-
O0XO/MMO BHINONHATE TpeDOBAHKE, COrIACHO
KOTOPOMY Mo < 0,1y, LAE Miyon — HOHOT-
HETCIBEAA MACCA, Mgy — MACCA MCOBITYEMOMH

MAIIHER
BI'OCT 12379-75

npa ® TORS CTA-
TOPA B PeXUME NEPCBOIGYRICHMR ABHEATSIR
Jlnn GOMLIINHCTBA SIEKTPHYSIRYX MALINA EOH-
TPONb BHGPANKE CIIEAYET IPOBOJHTE B PeXMME
XONOCTOrO X043

Cornacao I'OCT 12379-75 sr6porcmbITa-
HuA IMCKTPHYCCEMX MAIIME C opkofi paGoueit
HACTOTOR

X ympyrim YOpy- npA HoMMRANbROH %ACTOTS BpameEms HMoms-
Iie OMEMEHTH [OIRHM BHOHPATHCA C YHETOM  TAHEN MHOTOCKOpOCTHL N pOBOIT
yenonusi mp Crarnueckoe npm wacrote BiGpa-
HEe IeATpa THKECTH ¢ NONONHMTCIbHOR MAc-  muel

COf OT COGCTBEHEOIO BCGA HE HOIKEO NPEBH- manms, pe-

MaTh MONOBHEB MAKCHMANILHO LOMYCTHMOIO
DEpeMEmeHus yIPYTOTO MEMEHTA

Ilomexn oOT BHenmHeii Bubpammm, ompe-

NpA HOMEHAIBHOH H MAKCHMAJBHOH pabosmx
HACTOTAX BpameEAs

PA3JEN 2

CT.

B JEKTPOMAIIMHOCTPOEHMH

2.1, O6ame cBenenhn
H 33Ja' CTARZAPTHIANH

CEACMEIX MEKTPUYECKMX MALIME H OOJYYETL
MEHUMyM 3aTPaT TPYA2 OPH X NPOHIBOACTRE,
4 TAKEG OXCUTYATAUMORHOM OGCTYRMBARNN

ypoBie 0 peMonTe

puBETEA 603 IMPOKOFO TPHMCHEHEA YHE- MCXONA 3 3TOTO CTAMNADTHIAINA TCK-

dEEam B P MAIME MMECT DA OCOBCHHOCTEH
ot nolkEa obec-

o "
CINYATAIMA DMeXTpHYeCKAX MEWME Cram-
H u 3a-

NETNTS BOIMOXTOCTH HOIYICHHA NCKTPIIC-
CKFX MBUIHH ¢ MEOBXONMMBIMH IEXTDOMEXa-
"

A 3aTpar ma

a Mallas, a P! i MAIIAHBI K M€K~
Tak®e 2agauu Munmumaum 3aTpaT ofmiecT-  Tp! ceTam, ee ¢ mpo-
BEHEOTO TpyAa H I neperaty n BOIMOR-
JNEKTPHYUCCKOHR JHCPTHA ® ¢¢ npeoGpAa3cEAHME  BOCTE ¢e 3aMeHH NIPH HEOGXOMMMOCTA APYTof
B MexauAweckylo sEeprmio Jlna MAIIHHOH, npy-

ITOM LeNK ¢ NORAH NIOTPEGATEIA ETATAIEHO
ZUI3 KQXIOFO EOBEPETHOIO MCXAHE3MA EMETh
CICUAATERYIO MEKTPHTECKYI0 MaumHy C mo-
3MNEH TPOA3SBONETENA KENATEABHO B MaKCH-
MATLHON MEPE COKDATHTh HOMEHKTATYDY BHIIy-

rumu HAPMOR HAX 38BONOM

[POM3BOMTENIO  SMEKTPHIECKHX  MaIIAH
CTAHAAPTHIANMA LOAKHA OOECUEHHTE BOIMOXK-
HOCTh BHycka Gonuuloro pazBoobpasua ma-
MR (PE MHBEMATEHOH EPECTPOHEE TEXBONO-
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THH H OCHAICHWA I COXPAHCHWA NPU 3TOM
m

TypGorerepaTopr1,

npou3BOZICTEA
JI18 yHOBICTROPEEUA STHX TpeGoBamMi
CTAEAAPTIRAINA HTCKTPHYCCKHX MAIIMA CTPO-
HTCA TIO WCPADXHUCCKOMY TpHEIATY OCHOBY
ITOH CHCTEMEL COCTARTAIOT IPYIIIH! CTAHAPTOR
‘BEpXHCro, CPOMHEro ¥ HAAHGTO YPOBHCH.
I'pymma cTaEAApTOB BEPXHETO YPOBHH, TAK

HACTCA Ha BCE BHOb M THNH Maumm. Pan rpymn
CTEHAPTOB, PACHPOCTPAESIOIMXCE L OTAETB-
HHE BUAHM MAITHH, OTHOCSTCA K CpEIHEMY
YPORRIO U, Ha¥oem, pAll CTAHJapTOB Ha ¥OH-
KPETHME COBOKYNHOCTH MELIHH — K HEKHEMY
ypoBHIO

KOMIICHCATOPH CUEXPOHEKIE,

MALUHER SICKTPHYCCENC GONBINOH MO~
HOCTH,

MaIVEER 3ICKTPHICCKHC CPEMHER Mom-
HOCTH,

MALTAHK 37EKTPHEECKAE MRMOH MOIEOCTH
K rpymme MameR 6ONBIIOH MOMHEOCTA OTHO-
caTea

EOIUCKTOPHKIE MallHHL MOIEOCTE CBEI-
we 200 xBT;

CHEXDOHHHIE [€HEPATOPH MOIEOCTEIO CBH-
me 100 xBr;

CHREDOHHHC ABHIATCIH MOU[EOCTBIO CBE-
we 200 xBr;

-

B rpymmy
(a6, 2.1) Bxomar T'OCT,

cm
we 100 kBt ceeune 1000 B;

MOCTb MalOHH, PATE HoMnnanmx HanpEe-
Hull, 9aCTOT TOEAR HACTOT ~ BPAICHNA,
¢

Mo
HOCTHIO cBBie 100 xBr

K rpyme mamme cpenEcE MOIMHOCTH OTHO-
cates®

1~

"
H3TOTOBJIATH YICKTPHICCKHE MallinaBL. B o1y xe
rpymy sxenst FOCT, e

ManmEL
200 &Br,

AYl0  TCDMEHONOIMIO, _ G/HHBIE
WCTWTAEEH, CAMEMC TpCGOBARMS crofizosn
K BHEUIHMM Bo3AcHCTBAAM.

C-r:w:ap'rmmml EKTPHICCKHX  MAITHH

no
100 xBr; B ToM 7HCNE BRCOEOCKOPOCTHEIC MOMI-
HocThio Ko 200 KBr;

ACHAXPOHHBIC JBHIATCIH MOIHOCTEIO 1—
200 ¥Br;
1-

1) oo Guits apymmaposao 17a -

vammEs
400 xBr Ranpamxemwem o 1000 B, » Tou wHoTe

puxanmE B COMEBIX Cepii, MOIHOCTEIO OT
To, 9TO mpAMO He TpemsTCTRYET mmchamo 0,25 &Br,
TOBHIX ot xapakTe- u arperatn -

PHCTHX ICKTPHYSCKEX MAIIHH;
2) ROMKHKI GLITH CTARAAPTHIOBAHEL KOHCT=

LIHEAHE MomHoCTRI0 o 100 BT
K rpyme mManmn Manof MOIHOCTH OTHOCATCS

Mak- MBIIELL, BE BXOXS-
BLIIOZY EAK Tag ILIMC B NEPBHOC ABC TPYWIAL

u aeT man- 0 ToKa

MO38MCHRCMOCTH COCTABHAIX 9ACTCH W MaMHE  HHC H YHMBCDCATHELC;

B menoM, o ToKka

3) monEEW 6hITH CO3NEEH OrPAHWTHTCIE-

TOpHHE,

HIE
CO3AaHNA VIEKTPHICCKHX MANIHH ¢ O9€HE G-
KEMH WIH COBIA/AIONIAME O OCEOBHEIM Napa-
METDAM XapaKTCPHCTHEIMA.

CHHXPOHHNC JIBUIATCIN;
WAroBLc ABATATEN;
TAXOTCHEPATOPL! NOCTORHHOTO M NEPEMCH-

F " HOTO TOKa;
B HOPM Ha TpymmR CoNLCRER,
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