CITPABOYHUK
I1O SJIEKTPNYECKUM
MAININHAM

B aByx Tomax

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

Tom 2

E¢]

MOCKBA SHEPTOATOMM3IAT 1988



BBK 31.261
Cc74
VK 621.313(035.5)

PeleH3eH T HOKTOP TexAwTecxix mayk M. H. Opnon

Cop: 10 3MEKTP B2t T.2
C 74 INox o6m. pen. Y. I1. Komsuiosa, B. K. Knokosa.— M.:
SHeproaroMmaaar, 1989.— 688 c.: un.

ISBN 5-283-00531-3 (T. 2)

TIPEBNCHE! TEXHAYCCKUE NANHKIC B ONECARK KOHCTDYKINH HEKTPUTE-
CKHX MAlIWH CHeNEALEOTO Ha3Ha%eHRA [IaHL OCHOBHbIE CBENCHAA O MAILR-
Hax Manolt OfIA CHCTEM X

Tom nepssiit Cnj <BencHAR 06
MaIMEEX OOLIEr0 HA3HAMEHMN B XPYNHEIX MAIIEHAX, BhIuex B 1988 r

Jins VEKEHEPOR M TEXHWKOB, 3aBATHIX IKCINyaTAuuWeH 3/CETPHMCCKEX
MaumE B

o6ucxros u

2202070100619
Hsions 4 BEK 31.261

ISBN 5-283-00531-3 (T. 2)

ISBN 5-283-00555-0 © 3ueproaromminer, 1989



IIPEAUCIIOBUE O BTOPOMY TOMY

DICKTPHACCKHG MALINHEL MaNOl

B CHCTEMAX 8BTO~

H CTICIMANGHE J/OKTPHIECKAE MALUHHEL AMSIOT
MHOXECTBO KOHCTPYKTMBHMX WMCDIOJIHEHHH, OT-
yonosmaM

MATHEM (YACTB TPETHA), M NICKTPHISCKAX MALIKH,
KOTOpLIC NPUMEHAIOTCS HA NPCANDUTHAX Me-
TAMTYpPrHYeCKO, TOPHOI M METAIIO06PAG6ATE-

Balomnei Ha

wTyk B rog Jlo cHX TMOp EQMHOFO COPABOY-
HOFO M3AGHNHS, COREPKAUIETO CBEACHUA O BCEX
B CC

HOM B MOpCKOM TDAHGHOPTE, POBOTOTEXHH-
uCCKMX KOMIICKCAX, 8 TAXKE MUIA NpHBOAA

W cne-
UHATHALIX SNCKTPHSGOKIK MUINHZX, HO GHLIO
B P no-
NMTKA COBPATH TCXRHWCCKHG AGHAMC TAKHX

anex u B 6u-
TOBOK TexHMKE (MACTS YeTBepTas)
ApTops CnpaBOYHHKA HARSIOTCA, 9TO CrIE-

HMATHCTHL O IKCIUTYATAAN H COIAHMIO HOBHIX
cHe

SMIEKTPHICCKAX MALIHR, npes-
NPUATHAMH 3IEKTPOTEXHHAECKOH NPOMBILLICH-
Hocty CCCP

Tleperit ToM Copapounuka, coaepxalnMii
CBe/ieHMa 06 EKTPHYECKMX MAWMHAX 06Wero
BA3HAYCHNSA ¥ KPYMHBIX BHFATENRX B ICHEPATO-
ax

p n

ro Toka, BHINEN B CBET B 1988 T
Bo sropom -mMe CnpaBoYHHKa NPHBOARTCH
HAHHBI ateneh Manoi

ek ‘TeM HallRyT B HACTOS-
1MeM TOME BCe HEOOXONWMBIE CIPABOTHBIC
nanasic Bce 3aMevaHHA M NOKENAHMA MUTATe-
neli aBTops NpEMYT ¢ 6iaroapHOCTEIO  Mx
crenyer nocunath no agpecy 113114, Mocxsa,
M-114, ILmo3oBas Ha6, 10, IHEProaTOMU3ZAT

H I Konwaos
B K Kaoxos
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TPETHA

SIEKTPUMECKUE MAIIMHBI MAJION MOIMHOCTH

AJI CUCTEM

ABTOMATHKHA

PA3AEN 11

OCOBEHHOCTH DAEKTPUMYECKUX MAIIMH MAJON MOIHHOCTH
AJA CUCTEM ABTOMATHKH

11.1. Oynkiponaibnoe HazHAYEHHE
% 0G/IACTH NPHMEHEHHS

SNEKTPHTIECKHE MAUIMHE MOWHOCTEIO 1O
1 XBT, NONYYMBUIME HA3BAMWE INEKTDHHECKHX
M MATOR 5M!

DNEKTPHAECKHE MAIIMHE! MO MOLKOCTH
OTANHAIOTCS OT INEKTPHIECKHX MALLKH Cpeatei
w GONBMION MOWMOCT HE TOIBKO MACCO-
BOCTHI0 IPOU3BOICTEA U IPUMEHEHMS, HO, TJIAB-
HbIM 0BPAIOM, CYUIECTREHHO GOBIIAM MHOIO-

CBOGH CIEUMRUNOCTH BhIENEHM B KIACCH(M-
KATOPAX NPOMBILLIEHHOH MPOIYKUMH B OTACIb-
Kylo rpynmy

oBpastem ymrit % KOHCTpYK-
TUBBLIX HCTIOMHEHNH, OCOBEHHOCTAMM NPHMEHE-
A » oxcnayatarsm Oun BHTOATIOT 3anaHs
He TONBKO NpeOBPAICRAMMA  HEKTPHHECKOR
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1

Tpalodue & GCATARUMERBNME

1

¥
| [ Aawopmagaomee ]
1

s LRe H

5.8 | 1558 | les -

HIIEE N H

cEx =| M <}
H -4

IR 53

SE83| [d8xs] 5E S5

Ngabol carolod|

8y ! s
§5 3 5 8
§ H
SRR
38 g S 83
R AR
555 § s | | 58S
SSE) | S 48 | |88

Aamand & npacH-
ware angenamap-

Myalol |
smabaniuanod

Lotr cucmen Bucrmn-
ZEOMHSX NEpeday

Apeobpasodemens
caeranol abmo-

el NOTAYECKIX CACTIEN
Spawenan | Lamyany noplaviod
npeadpusolamearx
| femvare o npucsnaxy e prsa-rage
cacmeN Bacmanyuon-
wbix nepelay
ngubes 1 e aoeraend sapen
ki T ‘,’.'f‘ 7o
(a@pooix ¥ avangco-|
Tipadod ooty 298 ja Damveng rnpam,
Fucrpemnsnd L OUaX Gompodemd|
u caemen Wz

pe b
CAETAMUT

Aamvara nepleviod
angopmegry

|sAcaenmer coermn-pe-|
waioier gompodcerd

npoolb-
vean-

) casmon

1

g~
Hamepumess mamst Spumcnan

EAOOAYUR FUETIEN cxux gempodoms

)

Puc 111

BN H GYHKIHOHANbHOE HAIHANEIHE HIEKTPHIECKHX MALIME MANOH MOMIKOCTH



i Mawu Pasa. 11

I DREKMPUNOGREE NOLIANS! HEPTT MOLROTONE ]

Apabodusie
a wenonumensis |

14

Jaeximpoliesameni
AEpENEREICED MOKE
-

FAGKmpEBPeGUmEAT
mara

ABmumamgvicxue
cucmenst
gapudrinun

Cacmumbi
weswrabesnuvenun
H —f Aroqecetng

{ o guppsu o
pnumn nplﬂnpu l:_

Bpeu U ecR
MpaRCPapNIIIPs

[ Leavcuner I—

m
J

BacKanmaxmusic
aeXmpadfisermem
mora
FTAEKTIGONTERETIABIE
Hygm

1

Anmamsit 4
p—t cacmemsy | 14

Paemenst
paguogrpd Entsan . 4
[\ _#sadaste

Taxescnepamopsl

“Ad0camons-
2encpuiIpH

iiacalse
amexmpoBfsamens

- aoncgennt,

- Cacmenis Repeduvd |
« napepedomra e
.

LUCmENs meRe-
)

L eoropoaamen

Cild

ImexNmpn-
Seamasrmops [

TERepanioge
OROPROEC RATPANERUS

o Lacmembi )

Puc 112 OcHOBRuC OBNACTH TPHMCHERMA IMCKTPHACCKR MANIAR Malofi MOIIHOCTH

IHEPIHH B MEXAHHUCCKYIO MM JICKTPUYECKOTo
CHIHAIA B MCXAHIIECKYHO BEAUMRY (YTON, Y0~
BYI0 4ACTOTY, MOMEHT) HO W OGpATHORO
MpeobpaioBAHHA MEXAHAYECKOH BETHSMHBL B
NEKTPUECKU CHPHAN [0 OMpPEAencHHON byHK-
MOUANLHOH JABUCHMOCTH DNEKTPUYECKHE Ma-
LIkKE MANOM MOLMOCTY OKA3LIBAIOT CYILECT-
BERHOC BIUSHNE HA nane:knoc-n. ¥ na dynkuso-
cucTem

YCTAMOBOUHLIE M TIPHCOCTHHHTCILME Pa3-
mepw (TOCT 1212671, TOCT 18709-73),
TepuHi, ONpEZiENcHus 1 OyKncuube 060-
awavienun napaverpos (FOCT 23375-78),
YCIOBHME OBO3NANCHWA BHIOB W THROB
3MMM (TOCT 23264-78),
METONH YCTAROBNGHMS AOTYCKOB HA 3Ha-
YeHMs MAPAMETPOB M TOPAIOK OMEHKH Tex-
ypoBRS ),

HALHEE

U PanMO3NEXTPOHHOM ANNapaTyphl, B

Ha TOWHOCTB W BuCTpOnCHCTEHE
Bums MMM, ux dyRRuHORIbHOE Ha-

3HAYEnHE W obnactu

nopsizok M Me-
TOIE! KOHTPO.IR KA4eCTBA M MCUHTAHMH (KOMMI~
JIEKC FOCYAPCTBEHRbIX CTAHAAPTOB Buaa «OG-

npusenen Ha puc 114 u 112
DNEKTPHHECKHE MALIMHLL MANOHA MOLIHOCTH
UMEIOT CBOIO CHCTEM:

mue
TpeGOBARKA M DEKOMERNALMK X BHGOPY
W TIPUMEHEHMIO (QOKYMEHTH BMAA PyKOBOAS-

wax va

MAUIMHEL MAJIOH MOLIHOCTH

Yy
CKHX ZIOKYMEHTOB, KOTOPEIE



§ 11.2 Memodu: u cpedcmea XORMPOAR

“ Mauun 7

MMEIOT, KaK NPABWNO, 3AKPHTOC KOHCTPYK-
TUBHOE HCTIOMHENHE, PACCHATAHHOE Ha PAGOTY B
TOGOM NOJOKEHHE B TPOCTPAHCTEE, ATHTETL-
HbIE CPOKH DcxpﬂﬂﬁeMncTu Koxctpyxuna sTHx
Mans n » annapa-

su08 IMMM K BHAOBHIS, IPHCYIUHS OMIpEic-
eRHLM GYHKAROHATBHEM TpyTTan MMM

11.2.1, Meroma nposepxa % xourponn

TYpe BCKMOYAIOT BOIMOKHOCTL UX PEMONTA B
nponecce akcnnyataman Bee SMMM paccunta-
Kl Ha paGoTy B YCIOBMAX BO3ACHCTBUR XEcT-
KOTO KOMILIEXCA BHCUIHMX (akKTopos (MeXanu-
4ecKMX, XIMMaThueckux u ap) Oud oTimwa-
1oTCH 6
BaOWIEIiCA CllenUanbHON TeXHOOr el HIrOTOB-
NeHus M CHCTEMOl KOTDONA KadecTsa
GeutocTsio npumerenus IMMM B an-
napaType SBIACTCK TO, 4TO OKM, KK MPABAIO,
He IYOMHPYIOTCH, 3aMEKa MX TPEGYET BeChMa
TDYHOEMKNX OTEpaNAil, CBABAHKMX C DECYIH-
POBKOH MeXaHHUECKNK COSAUMEHNE W IEKTDO-
MexaNHCCKAX. IApaMSTPOB
30 BUnoB IMMM,

BaeMblx B HacTosueM CrupaBounuke, paccum-
TAHO HA GEIPETNAMCHTHYIO IKCTAYATALMIO 1
XpaHenne

Cretemu

ofmme A1 BOEX IEKTPHYECKNX
MBI MBO0E MOMHOCTE

Obumma ans Beex OMMM  gasiores
KOHTDONL COMPOTUBNCHMA M MEKTPRYECKOd
NIPOYKOCTA H3ONAUMM TOKOBENYWMX uENel M
OBMOTOK MatiliH, KOHTPO> HATPERA OOMOTOK
WK HpYTUX ¥aCTEM MAIIMH, OIeEHKa BO3HH-
KaIOWMX TNpA paboTe MAIIMK LIyMoB U BAGpa-
i, @ TAKKE PANMOTIOMEX

TIpoBepKy CONPOTUBIEHUS HIOMANMU TOKO-
BEXyUMIX nenich W OGMOTOK MAuIMW OTHOCH-
TeNbHO KOPNYCOB M OTHOCHTENHO APYT ApYra
NPOBOAAT  MEPAOMMETPOM HANpAKEHUEM
100 B nas MAmmH C HANDANKEHUEM MUTAHUS
ne Gosiee 60 B m MEraoMMETPOM ¢ Hanpske-
waev 500 B 117 MaWHH C HANpAKCHAEM
nutanus Gonee 60 B Ipomepky atextpuve-
cxoﬂ NPOUMOCTA HIOTAMH MaUEH nponnnxr

Sommmera saies SMMM obmutaror <y-

C CHCTCMAMP NApaMCTPOB MAWMH CPEARCH
GOMLILOR MOWIHOCTH, STO OGYCHOBACHO B OG-
HOBHOM CTICUMUKOH NaJHATCHHA B (QYHKIEO-

S3MMM B Cnpa npuso-
JARTCA [@HHSIS, HAHOONSS BAXHBIE ANA NOTPE-
GHTCACH MAIAH SNSKTPHIECKHE  IACKTPOMEXa-

cuuycoulmnmorn oKa wacTor0M 50 11t 1 MO
HOCTBIO H& CTOPOWHG BHICOKOTO HANPAKCHAA HE
menee 0,5 kB A Monumansio mOABEpraroT
KRRLYIO SNCKTPHACCRT PRsienbHyio noms Ha-
MaleHOC MCTITATENLHOE HANDIKEHHS  He
BOIKHO IPEBHIIATS /3 TONHOT® €F0 JHACHNA

B 34BMCHMOCTH OT HANPAXEHEA NMUTAHHA
MMM yCTRHRBAMBAIOTCH pRsITIHBIE 3Hade-

soro

nirsecxue Bynk-
MOHAbHME CBONCTBA PASAMYNGIX BHZOB Ma-
1wk, A@HHeE o croftkocT MMM x nosaelt-
CTBHIO OCHOBHBIX MEX3HMYECKHX M KIMMATHYE-
ckax $AKTOPOB, MEIOUIKK MECTO b JKCTAYa-
Tanuu, T
HETEMbbIe pamepu. Macca, 4HCTO A, cxeMb
BKTOUCHHA

11,2. Meronr M CpeacTBa KOHTpoas
NAPAMETPOB M XAPAKTEPHCTHK
ITEKTPHUICCKHX MANRH
MaJtoli MOWHOCTH
718 CHCTEM ABTOMATHKH

HIs

Meourareasnoe
Hosumansioc P,
oapmkee MiTana Pl
MMM Uiou. B Saseane) B
Jo12. v o v v v n . 100
Ceomte 127027, « . . . 250
Cpume 27 7060, . . . . 500
Coumre 60 a0 127, . . . 700
Ceutnte 127 10 20. . . . 1000
Coume 220 . . . . . . 1000+ 2Usou

TIpOBEpkY InEXTPRUCCKO MPOYHOCTH W30-
NAUME MPOBORST B HEpabOYEM  COCTOAMM
IMMM

Meroziel  cpercTsa KouTpos
w xapakepuctak DMMM npn war

upm npo-

NOCTADKe, HA DXORHOM KORTPOe y MOTPEGH-
TenR ¥ B YCAOBWAX JKCTUIYATAIMH PETSMCH-
THDYIOTCH OBUIMMH TCXHHBSCKAMH SCITOBHAME,
na wine-
13, HOPMATHBHLIME JOKYMOHTAMU TIO X Bbi-
60pY, NPUMEHENHIO % DKCIYATAIHM
nponcpxn #

Bepre nIOTAUBE B

JeTODHEX BO3TEACTBHA TIOBBIERHOR BIAXHOCTH

LOIAHO GHTR B 2 Pasa MeHbIIE, ueMm B HOp-
MBJEHbLIX JCTOBAAX

Onewxy Tenmosoro coctomums IMMM

XaK npaBuo, BaMe-

PCHAA TCMNEPATYPH OGMOTOK MALIRH MCTOOM

KOTOpEIE

I, €CAH 3TO JATPYNHCHO HIH

MOXHO
ofmue 1% Beex

MoryT y
PA3NCNTL WA ABE [PYNIbI

TeMnepaTyph! pyrux acteil Ma-
whH (WeTkoRSpHaTeNGH, KopTyCa B T A4) ¢



OCOBEHHOCHIM 3MEKMPUNECKUX MABSIH

Pan. 11

o TpwicKUX
Tencit

ConpoTHBICHYE OBMOTOX OUPGACTIOT P
HOMOUM MIVIGPHTGIEHOTO MOGTA, OMMCTP WA
METOZOM 4MOCPMETPA — BOALTMETPE Conpo-

penue KdK NPaBUIO, B He-
CKOILKHX TOUKAX Hi PACCTOARKM | M OT KOH-

Typa, na
3a ypoBeHs, 3ByXa MPHEUMAIOT HAWGOLIEE M3
g —

THBNGHMC OBMOTOK B pabotem
IMMM UIMEPRIOT HOCTE AOCTHACHMS NPAKTH-
4CCKH  YCTAROBMBWGHCR TCMNPPATYPH, NPW
OTKIIOUEHHOM HANPAKEHMM TMTaHMR  Ecim
WIMOPEHHC COMPOTHBAGHHA OBMOTOK MOKHO

pu W Mhe30dT-
awxn na kopnyce

B TOUKAX, TZE MPEATIONOXUTENLHO BHEPALKOH-
HBle TPOUCCCH! NPOSENRIOTCE B GOMMLIEH Cre-
Tenn

OCYUIECTBUTL 34 BpeMs, He

Mo nané yponitio

3 ¢ nocre ot p
NGHC CIIGAYeT ONDEAGMSTH 1O pe3ymBTATaM
omore wsmepesms Temnepatypy 0BMoTkK, °C,
BeriCTAIOT N0 GopMyne

T

AT+ T

TZE £, - CONPOTUBIENHE OBMOTKH B NpAKTH
ek npi T

oxpyxdiomeid cpeanl T, , ¥ — CONPOTHR-
nenue 0B6MOTKY [OCTOSHHOMY TOKY OPH OPAKTH-
ueck ycranosusmelics Temnepatype MMM,
OMm, K — kospbuiuenT, pasnuii 235 418 06mo-
TOK W3 MEAHbIX TPOBOAOE W 245 M3 amoMu-
HHEBLIX NPOBOJOB

Jlna KOHTPONS COBCTBEHHO! BHGPALHE H
axycTHueckoro nryma SMMM HOpPMKDYIOT, Kax
NPABUIIO, CPEMHEKBALPATHUNbIA YPOBEHS 3BYKa

OTHOCAT K OFHOMY W3 BOCKMH
K1accoB BUGDALNH, YCTAHORTEHHBIX CTdHAAP-
Tawu TOCT 1692183 w 20832-75, cootset-
u o7 0,28

20 7 mmjc
Jlna Gonee CTANBHOrG aHATM3d BMOPO-
KYCTHUECKOH AKTHBHOCTH ABHFATEN% MPOKIBO-
AAT WIMEPCHHA OXTABHBX M TPETHEOKTABHMX
ypolell 3BYKA, 3 MHOLHA M AMILINTYAHO-
HACTOTHOTO CIIEKTPA 3BYKA HITH BHOPAUKH 3To
BOIMOJKHO OCYUIECTBT NpH TOMOIIM COOTBET-
5TPOB 1 criekTpa
INEKTPHHLCKOTO CHTHANA
Otedecthennoll IPOMBIIEHOCTEIO  Bbi-
Oyckaetcs PAA NPEGOPOB, COOTBETCTBYFOLIHM
Ha6OPOM KOTOPHX MOXHO CO3MATH METPONO-
Iuueckoe OBeCOEUEHHE LTI OLEHKM BUGPO-
aKyCTHYeCKOl aXTHBHOCTH aBuraTeneil u Apyrux

M BHGDOCKOPOCTH JLNS H3MEDEHAS ITHX NADA- yﬂptmcﬂ

METPOB HCOML3YIOT NMPeobpAsOBATENH IBYKO- K wncny Takmx p6opoB oTHOCRTCA
BOTO AABTEHNHS H ° 3 M-101, M-201
anex ¥ cHruan — don u mheso-  © MM-1, TIM-2, meeso-

AaTwMkH CHrHAN, TPOTOPUHORAMGRLLA BHOPa-

LHORHOMY YCKOPEHHIO, HTETPHPYIOT AT NOTY-

HCHMR WANPAXCHHS, IIPOTOPLHOHATGHOTG BHG-

curean TH

HOAS0T Ha MIMCDHTEMD CPENHCKBAIDATHSHOTO
Tpx

nexTp
nns VIC-312, VIC-313A, {H-3, AH4, anextpu-
aecine pumpa ®3-1, ©3-2, DI-3, Hamepu-
renm wyma 10-63, «lllym-1», waviepuTenw sHGpa-
uMa u wyma WIIB-1, MWL, CH-1, BIIB-003,
ubpa-

e— yposus
93 Ly notammsioutd apGop myoucps

ye-
noBHOTO uyne)mru yposen amywosora s
nu py=2 107>

L4

2018 (2 4/ Po}

370 ypasnemme [pHEATO ANH  OlGHKK
YPOBMSI 3BYKd, KaK HANYWINHM 0GPasoM Mode-
Mupyiomee BOCTPHATHE OPFAHOM CIIYXa YeroBe-
X8 3BYKOBOrO AABICHHS g, TIPU ITOM Py XADAK-
TepusyeT NOpPOF CNBIUKMOCTH Ha  WacTOTe
1000 T VaMepenue yposs 38yka npouaso-
LAT B CHEUHATBHAX «a-

unit CU-2, VB-15-66, MBI, BUA-2, anamm-
3aToper cMekTpa C4-48, CK4-56, BEIMHCTMTENh-
HBIE MHOTOKAHANBHBIC AHANHIATOPH CHEKTPA
CK4-72, CK4-71

Mpu pabote KOMTEKTOPHMX MAIMH TO-
CTOSHHOTO TOKA B PEIYNLTATE KOMMYTAUMH,
3 TAKKE CKRUKOOBDA3HOTO HIMEHCHHS TOKOB B
06MOTXaX M NOABOASWIMX NpoBOAaX Geckon-
TAKTHBIX ABUTATENCH NOCTOXHHOFO TOKA, MIATO-
BbIX H APYTHX MAIIHH BOSHHKAIOT NOMEXM TO
LeNAM THTAHUA H INCKTPOMATHHTHbIE TOMEXH
B OKpYKAIOmMEM NPOCTPACTBE, KOTOPhIE Me-
INAIOT HOPMATHHOA pABOTE PATHONPHCMHEX

Mepax, OBCCTGNBRIOWMX YpoBeHE (oma Ko
Goee 2030 b Bommoe anmvenme wumeeT

OpueHTHPOBOWME YPOBRH  paAHONOMER,
BOSHHKAIOWWX NPH PabOTE KOMICKTOPHMX K

o
KONTPOTHPYEMOIl MALIELL W CTOGOS ero N0~
secku

Jint asHraTene Manofi MOMIHOCTH U3me-

0 ToKa,
npegcrasnesst 8 Tabn 111 u 112

[
HOCTL 0% PAAMONIOMEX OPOBEPSIOTCE 00 Me-




§ 11.2 memodut u cpedcmea XORMPOAA

u Mauiun 9

Ta6anua 111 Vposam pranonomex

noTokom TIpnBopst A8 MIMEPEHNA 4ACTOTSI

Yacrota, MCu[ 8,15 | 05| 25| 20 | 60 | 150

ma ocHose cT o a-
exra (crpoBockoms, crpoBoratomerp) obcc-
He‘lHBal(!T TOMHOCTb H3MEPEHASR, ONPENENIEMYH

BEO HACTOTHI F ceeToRLIX

Vposens no- | 1000

MeX [0 ne~

0,01

Vposens no-
Mex o o~
0, MxB

Jo 1000 mxB wa paccTosHmK
1-2 m oT msuratens

wmnymncoR

Jinn anexTpogeuraTencii ¢ HEKTPOHHLMA
POryISTOPAMF, MMCIOWMX BRCORYED CTAGHTG-
HOCTH YACTOTSI BPAWEHAS, WIMEDEHHE STOFO
¢ no-
MOWBIO BHPPOBLIX HACTOTOMEPOB (THIIA Y3-32,
Y329 u gp)

DIeKTPOMEXAHHUECKYIO [IOCTOSHHYIO Bpe-
MEHH IMEXTPOABHTATE IEH ONIPEIENRIOT, KK 1Ipa-
MO, HA XONOCTOM XOOY NPH HOMMHATLHOM
Hanpwxexun nuTanus CYUeCTBYET psa METO-
W DOCTORH-

Tab6nnma 112 Vposews

Toka

HOH BpeMenn, IAKMOTOUMKCK B OCANIO-

Yacrota, MCu| 015 {05 18301 30 | 100

VposeH fo-
Mex 110 ge-
namM nuTa-
rns, kB

Vpobenbno- [ 20 |20 | 10| 10| 5 5
MEX 110 o~

o, mxB
ToMke,  COOTBETCTByIowedl  TpeSOBAHmAM
TOCT 1684282 & obuiecotomuis Hopu 1o-

Hop-

mar 11-76) I‘ocynapc'rs:nﬂon KOMHCCHH 110
paanouactotam CCH

11.2.2. Metoma worTposs napamerpon
masol

44CTOTEI
WanpAReARs W ToXa DAMTHURb JaTHHKOB,
co! ¢ BanoM atens
Hauboflee NpOCTIM 1 NpHEMIEMEIM 10
TOYHOCTH SBNSETCA METOH, OCHOBAHHMIA Ha pe-
THCTPAIIH HANPSKEHHS TAXOTEHEPATOPA, COTTE-
HEHHOTO C BANOM MGMHITYEMOFO DIRKTPOLBH-
raTens DIKTPOMeXHWIGCKAS NOCTOAMMAS B
ITOM Cnyude ONPeAenseTCs Kak '/3 mpemenu
OT MOMEHTA BKIKOUEH ABHTATENS A0 AOCTH-
werns aM 95% yCTAHOBMBUICHCH  44CTOTHI

pu
IHAUEHHE  IMEKTPOMEXAHHTECKOH NOCTOAHHOMH
MOXET GhiTh YTOHHEHO NIOCPEACTEOM YHETd MO-
MEHTA WHEPIWMA POTOPA TAXOreHEpaTopa
Hanpsokenne TPOFahuA MPOBCPRIOT HA XO-
JIOCTOM X0y B HOCKONMLKAX PasfMuHEIX [10-
ZOKeHHSX AKOPA (POTOP4) BMEKTPOABHrATEN,
NABHO MIMEHSAA HANPOKEHHE NMTAHHR OT HyJls
0 3MAUEHAS, OPH KOTOPOM BAJ YIEKTPOABH-
rATeNs HAYMHACT PABHOMEPHO BpAWATRCA JLi
W H;

JIEKTPOBENTRINTOPOB W MYDT

CRIOBHE W ynpaBIAewBIe IEKTDOXBHIA-
TENR NIABHOTO BPAEHMS (B OTIMAHE OT Wa-
TOBLX) MMEIOT MHOTO OBILIMX BPAMETPOB H Xa-
PAKTEPHCTHK, TAK KaK OMH ONH3KM MO Hasma-
ueHHIO JINA JTHX S/EKTPOABHMraTeNncll JdeTcs
OBIAT CHCTEMA OCHOBHEIX TIAPAMETPOB C yKasa-
HueM
mx q:yuxuuonansuue HAIHAYCHHE OTACTBHBIX
BHAOB WIEKTPOABHIATENeH (Tabn 11
1% wacToTH

ey anpwe-
HHe TPOTaHHA ONPEACTAIOT, TIIABHO HIMEHSR
HANPAKCHHE K4 OBMOTEE yNpABICHAS, TIDH HO-

8 A C

e
HONBIYIOT B OCHOBHOM BA CnocoGa  cnocob
HEMOCPEACTRENHOTO COGMMMEHS MIMEPHTEIb-
HOTO YCTPOHCTBA wACTOTH BPAMENNA (TAXOMET-
Pa, TaXOreHepaTOpa, TAXOATIHKE) C BANOM
enn 1 cno
coB, ocROBAHM HA MCTOms3OBAHIA CTPOBO-
pPORTA JAMI C NYMLCHDYIONINM CBETORMM

Prc 113 Cxema W BEKTOpHAS AWACPAMMA

npeobpasoBatia TpeX(AIHO CHCTEMH HATPS-

xgHRi B ABYX$AIHYEO CO CABMIOM 00 dase 90°

OY OB - o6MOTEM ympanicaus H  BOGYNlenus
asuratens



Mauun

Paan. 11

Tabnauua 113 CheTema ocROBHRIX

H DOCTOHHHOTO TOKS

Bra a7exTpoABHTaTENR

Tapamerp A

&
<

cn

KANT

BANT

wnnoBse

ynpas
aneMbie

Hanpsixeane ntanms U, B
Hanpsawsue ynpasenns U,, B
Hanpaxcane sosbysacnus Uy, B
Yacrora manpaxemns f, I
[oTpeBanemrt Tox

Havammsiil nyckoBoi MOMEHT M,
H

Hawanbuuii nyckomod ToK I, A
KpaTsocTs nyckoBoFo MoMeHTa Ky,

OTH en

KpatrocTs myckoporo Toka k7,
orR ex

Han‘gﬂxmne Tporanmus Uy, B mm -
%

+

npr xonocToM xofe Jo, A
B HOMRHAIHHOM PEKIME Fyopy, A

o At

Bpamaionmii MOMEHT HOMUHAIE- +

HHH Moy,

MOMENHT BXOda B CUHXPOHHSM Moy, | —

Hwm

Makonanand  cnpomssupyio- |

KA MOMEHT My
YactoTa Bpamenns-

To4HOCTE CTAGHAMIAIMK  YACTOTHI
BpaueHaA S, %
Moneatras MOIIHOCTE HOMHHAIbLHAS

wows

TMoTpebIsemMan MOIIHOCTS B HOMH-
HANBHOM DEKAME Py, BT

Koadupuupent mosesnoro neHcTBUS

n %
KoDd)thuuel-rr MOLIHOCTH COSQ
BIEKTPOMEXaHMECKAs NIOCTONHHAR
BPEMEHN T,,, C
Bpems pasroa fp, ¢
Bpemn BXOKAEHMA B CHHXDOHM3M
fe, C

TIpW XONOCTOM XOAE Mg, 06/MuH
B HOMUHANLHOM PEXUME Mo,
o6/msn

CHHXDOHHRS 7, O6/MHH -

+4

T+ ++ o+

+ [ S R e L 4

++

[ e T 4

I+

P e

+

P

+

P [ T e

I+ o+

+

[ |

++

o+ o+ A+

I+ +1

MpaMedanns | IHAKOM «+» OTMCNSHN DAPAMETPH  XAPAXTCPUIYIOWWE AAHWMH BHI waemhii
All- ALY — i

2 B Tabrune mpunaTi

ratems Tokz, BAOT —

KANT —

Toka



§11.2 Memodst u cpedcmea KoKMPOAR

u Maun 1

MWHALHOM RANPSACHAH Ka OBMOTKS BO3BYX-
feHRA 38 HANDMKEHHE TPOTaWHSl NPRAMMAIOT
naneine B

HenunelinoCTh pPerymkpoBoTHO Xapakte-
puCTAXH N YDABISOMBIX JMEKTPOLBHTATENEi
B

enu-
URHR

TIpH UCTIAITAKAI HEKOTOPHIX THTIOB YNPaB-
JRSEMbIX ACHHXPOHHLIX ABHTaTened Tpedyercs
HATHUHE CHCTEMSI NBYX Wanpssesi, casniy-
Thx no dase ®a 90° JINA 3T0rC nPRMeE-
HRETCA CXeMa, MOCTPOCHHAA Ha TPancopma-
Topax T1 um T2 (prc 113) Cxema npeof-
pasyeT Tpex(a3sHOE HANPAKEHME CETH B IBYX-
tasHoe co capkrom mo dase 90°, mpm >TOM
Uy =knlac, Us=kaUcs,

e Ky B k-

Ha-
npsxeunik YNPaBNeHKR NPH HOMMHAJILHOM Ha-
Fpyaouson MomeHTe Jnaseine N, %, paccan-
TwBatoT N0 (opMync

N = Do Ty g0,
o

€ Mo — Mo — HAHGOJIALIAS PA3HOCTS MeXAYy
q;anwwcmn HACTOTOH BPAUIEHNA, HIMEPERHOH
DPH HEKOTOPOM 3HAYCHUK HATPMKCHAS YNpas-
Jiewns, U vactotoit npamemm LIS 3TOTO Ha-
nps-

mum, U, ® U, — HANPSXEHHR YNDABICHKE H
Boabyxnenns.
TIyckoROH MOMCHT JNEKTPORBUraTe cH W3-
MepSIOT, KaK MPABHRO, MPM MHWHMAALHO AO-
nuTAHNS B

Mol ks, qepe:i TOUKH pory.nm-
POBOTHON XAPAKTEPHCTHKK, COOTBETCTBYIOLIKG
ynpapnenrnst

Flotpemsena T0x, DOTREGTFOMT:0 MO

COCTOSHRR Malukuel Boe cnocofu nimepenus

HOCTB 1 CRHXPO-

nyCKOBMX na

ratencii Manoli MOWMOCTH, KOTOPhE MOTYT
GBITH MOJIYIEHE! MIPK 9aCTOTE BPAINEHHS, PABHOH

KHME
cTosHkM noa TokoM I[lpm 3TOM TOK M Mom-
HOCTE TIPOBEPRIOTCA NPH MAKCHMATKHOM HARDA~
ACHHR MHTAHMA HE NOIAHCS YoM uepes 3 ©

HK3KPYIOUMH MOMEHT IaroBhIX ABMratemcht
[1010) i

wymo, ©
MHMI HAFPY30SRMMA YoTpOHcTBAMK B Kave-
CTBE NOCICARKX MOTYT HOTIONL30BATACH LUKKBH,
KOPOMMICTA R PAITACH BMeCTE C MPYAHHMMIME
JMHAMOMEIDAMA M BECAMH MR ORpEAERCH-
HBIMX 3HZTERRAMR TPy308 Bo maBexanke nepe-
FpcBa OGMOTOK BPCMS HAXOKIGHK JIEKTPO-

nocne cratnueckuit
MOMCHT M — B YCTAHOBHBLIEMCH TEMIOBOM
pexuMe MpU HOMuHAnmHOM wanpskewns Ha
potope 1]l CO3T2IOT C NOMOMNIO LIKMBA 1
IPy’a MOMeNT, paBauiit M, (pM 3TOM potop
He JIO/UKeH NPOBOPAUMBATLCS

Ipn npomepKe ara & M CTATHveKof

(0K TOKOM npH nycro-

BOTO MOMEHTA IOMKHO GRITh Me Gonee 1—3 ¢

KpyTn3ny mexannueckoi XapaKTepHCTUKK
qACTOTRI

for maron 3, omuo u3

poTopa
33 HAWAIO OTCHETA, OTHOCKTENRHO KOTOPOrO

TP XOJIOCTOM XOIE ¥ HATPY30THOM MOMEHTE,
GBHOM HOMMRANLHOMY BpAmMAOIEMY MO-
menTy 3nauenxe K, PaccuHTLIBAIOT no (hop-
vyne
= (10 = Muom)/ Muom,

TAe My — 9ACTOTA BPAIEHKS NPU  XONOCTOM
X0M€, OOG/MUH, Nyow — 93CTOTA  BPAULEHHSA,
OG/MKH, TIDH HATPY304HOM MOMeETe, paBHoM
HOMHHAIEHOMY BPAUAIOIEMY MOMEHTY M,

ACHMMCTPHIO 98CTOTH! BPALICHHA eura-
Tenei ONPCNCNIOT MIMEPEHKEM aCTOTH Bpa-
WEHKA OPH NPABOM K NIEBOM HATIDABNIEHMAX

PAHOCTE MEXILY M3MCPCHMBIM K
PACICTHIM YrIAMK NOBOPOTa potopa Msmepe-
HRS (POBOLST NPR BCCX YCTORMMBEIX MONOXC-
HuAX poropa B npedenax ofopora Hpr Xo-
noctoM Xone

CraTuueckyio NOrPemHoCTs 3y, %
nOT MO GopMyTe

[+8l+] =8l 400
2a

b=

cae +98, — nauGonuluas MONOKUTENhHAR pa3-
HOCTH MMy UIMEPEHHAIM R PACIETHAIM yra-
MK NOROPOTA pOTOPA, —5, — HARGOTBIAR
oTpnuamsun PAIHOCTE MEKIY HIMOPEHHEIM

WHTAHWS K HOMUANAHOM MOMCHTE HATPY3KK
3HaYCHNE ACHVIMCTPUN MACTOTS! BPRUICANR, %
HAXORT TO hopMyE
n
A= Mmp — Mnea 100,
Map + fnes

T8 Mgy Moy — YACTOTR

n yrMaMi TIOBOPOTA PoTOpE
" HoMusannnyio apemerocts ML fop o
Npik mycke M3 CoCTOfRs (RKCRpORARHOM

CTORHKR MOX TOKOM NPOBGPSIOT NPU BKITIOTE-
BHR jmaratens no cxeMe pre 114 Ipu
OTCYTCTRHH NpONyCKA WArOR M BHIGETa POTOP
/i momken MOCACNOBETETLHO IAHMMATH BCE

HO (pH NPABOM M 11GROM HANPARNCHHAX
Bpduteis, O6/MRH

apyr ot npyra Ha oaxH war KoHTpoas npa-
omur 1 nyTom




MGLuR Pazn. 11

Puc 114 Cxema skmowewws UIJ gua mpo-
BEPKW NPUEMHCTOCTH
HY — narpysoumoe ycrpolierso  bY — G20k yupas-
nenns 3H — 3aZaTAMK WMnyneos 3T 3andio-
umhi reneparop

CPABHCHAA THCIA YRPABIROUINX HMIYIBCOB K
cna oTpaboTansen uiaros I1poBepry Mak-
camabHOl npHemncTocTn LY mpoBonaT ara-
Horienio. 40 053 COSEAIR MONGITS ATDYSKK

Cratwccinii gukcnp: o

wenT B
C MOMOWGKO MOMCHTOMGPA KW TPyss, NO-
BEmEHKOrO Ha MIKHB OUPCACICHKOrO AHAMETPa

TlonKas TPOBCPKa AIPOTHHAMWNCCKHX Ta-
pamerpos 3sextposenTIITOPOD (IB) TpeByeT
HATHTHS CIOKHOFO CUEQHATBHOTO OGOPYAOBA-

Henupe#HOCTE  Mexanudeckodi
PHCTHKN BWAHCINIOT 0 (hopMYTE

XapakTe-

Ho= -2 100,
Mo

Tl A ~ 3HYEHUS MAXCHMATLHOTS OTKTIONGHKS

MOMEHTA OT FIPAMOM, COEAMHSIONEH TOXH MAX-

CHMATBHOTO MOMEHTA Moy, M MAKCHMATGHON

MACTOTH BPAUIEHHA fpg,

TIpoBepKy  CKOTIOWEHHA  MNAYKUMONHEX
MYQT UPOBORAT NPY MAKCHMATsHOR HacToTe
Bpautcnna peayiero sata. Ha 06MOTKY Hoadior
V2KCHMATMHOC HATIDAWEHHE YIDABIEHHS, 2 Be-
KOMIH BEN HATDYRAIOT HOMMHATBHMM MO-
MEHTOM, C MOMOMmbIO CTPOBOTAXOMETDE Have-
PAIOT WACTOTY BPAUICHNA BEAYLIETO M BEXO-
MO BATIOB X BLIHCARIOT CKONMXEHNE §

Tposepky Banps¥eima (Toka) BKTioweHUA
U oTKouCHS DPHKIKOHIAX MydT ocyie-
CTBIRIOT NPH MAKCHMATLHOR TACTOTE BPALEHHT
Beaywero Bana TIpu 5TOM BesOMbil BAR Ha-
IPYKAIOT HOMHHATLHMM MOMCHTOM U RNJBHO

unst  MeToxn
wennrankit OB K METORHKA aCHeTa a3pOmH-

Ha oBMOTKe ynpasme-
HHR 10 WaTATa ppamEn DeTOMAro Bana

s {rox) o1
FOCT 1092174 ¥ noTpeGu'NJln o BOMLTMETPA pa) 5 Mo-
pasio Kok oty W ekt BOLOMOUO BATE TPH (IABHOM

ToT i rox OB
RPUMCHACMBIMH LIIA KOHTPONA 4ACTOTH BPa-
LGHRA W TOKA JIGKTPONBATATEIS

TIpoBEpKy MAKCHMATBHOO SEAABACMOTa
MOMGHTA TDHBONHGR MydT RpOBOAAT MPH

(roxa)

TTpoBepKy 3nCKTPOMATHATHON ROC roAHHOMH
BPEMEHE My(T TPOBOAAT OCOEANIOrpAQEPOBA-
ItHeM NPONGCCA HAPACTARKS FOKA B OBMOTKe
nocre
it

BeymeM 1 set0-
MOM Banax TDH TOMOLIR LIKHBA C HMTEIO M
rpy3oM Ha BenoMOM Bany Mydre Ilpocpry

BpeMenK » TouKE
OCUMIIOTPAMMY EDEKORHOTO NIPOLlECCR, B KO-
Topou TOK ynpasneHns cocTasmser 063 yera-

KpYTHIHH, T n W cra-
TRIGCKON XaPAKTCPHCTHKH TPOBOAST IPH Mak-
CAMANLAON 9ACTOTE BPALIEHNS BCAYLIETO BAIA
H MACTOTE BPAUCHMA BEAOMOLO BAN4, PARKOH
Hymo Tox B OBMOTKE YIPABICHMS HAMEHRIOT
PABHLIMK CTYICHAME OT HYIA KO JHATCHHS, PaB-
HOTO TOKY OpH, MAKCHMATNOM HARPSKCHNH
yopannennn TIpH KRwxaOM IHAUCHHN TOKA Bk-
CcHpyIOT 3uatieHss MoMenToR I10 TOMyNEHIbM
JAHHBM CTPOAT CTATHYECKME XAPAKTEPHCTHKA
M= 10y

TIPOBCPKY  HEMUHEHHOCTH  MeXAHHMECKOH
XAPAKTEDETHKK AAPEHOAEIX Myd}r Bbn0n-

ToT

TOCA IHAUCHHS

11.23,
WHRPOPMALIKOINLI  ATeKTPHAGCIHX. MAULH

B yCTPOiCTBAX 2BTOVATHKM M BLOHCTH-
TENLHOM TexHMKH IIMPOXKH KDYT yRKIHOHANL-
HBIX i uedy pecTa

nsemoll B Bufe AMEKTPEMECKMX W MeXAHIe-
CKUX RETWNEN, OCYIICCTRNAETCH ¢ HCNOII0BA-
1UEM UIPOPMANKONHEX HIEKTPHYECKHX MAUIAN
(M3M) B ocuose cHCTeMbr Mapametpos UM
JEKHT KOMINEKC 04PAMETPOB, ONIPEEIOHX

M

HMOT TPH

Beyuero aats Ha OOMOTRY To-

AAIOT TOK, COOTBETCTBYIOUIAA HOMHHATBHOMY
nepexasacMomy MomenTy Bexombiil sax MydTL
HArPYHAKOT MOMEHTAMIL OF HYJS 0 SHANCHHR,
NpM XOTOPOM HACTOTA BDAUICHHA BEAOMOTO
Bana pasna Hymo [ KAKAOTO SHAMEHHs
MOMEHT HADYSKH C NIOMOWBIO CTPOGOTAXO-
METPa H3MEPAIOT H4CTOTY BPALIEHHS BEZOMOTO
Bana n, Ha OCHOBe NORyuCHHLIX AaHHBIX
crposT dasucnvocts M = f(ny)

TOHHOCTHBIE yaerom
X o

(raba 114; Hapsay ¢ 0ApaMeTpami, onpese-

Ka4eCTBO MBHBIX Pe0G-

Paosauii, csicTema napameTpos MM comep-
T TaKxKe COBOKYTHOCTS MoXasaTelel, onpene-
JNOWAX BOIMOKHOCTb HX CONPSKCHAS MEKIY
<060 W ¢ APYrUMH JNEMEHTAMH AMNAPATYDPh

OCHOBHLIMK MCTOXEMK KOHTPOJA 0apa-
Merpos MM SBNAIOTCA METOAH HEMOCPEA-
CTBCHNOTO M KOCREHHOTO H3MCPEMW, 4 AnA



§ 11.2 Memoos u cpedcmaa xoumposs u mowuy 13
Tab6nuua 114 Ccrema ocnommix mapaverpos MM
Bux MOM
Tapawer sT | ¢ | om Ay | TCO | TrA | rod
Hanpsxenne 8036yxxesns Us, B + + + + + + +
UacToTa Hanpaxenus posbyxaenns f,| + + + + - + -
[y, xTu
Hanpsxenue BbX0ZHOE Upon, B + - + + - - +
YaCTOTa BLLOAHOrO HATPANCHUS fpzy |  — - - - - _ i
Tn
MoUIHOCTS BHIROAHAA Py, BT - - - - - +
UactoTa Bpamenns, ob/Mut
HOMUHANBHAR Moy - - - - + + +
HONYCTHMAR Hyon + + + - - - —
npesensRas ny, - - - + - + -
KpyTussa BuxoaHOro nanpsmenus S, | + + - + + + _
Bjyrn rpaz, (B mun)job
Koxdpduumest  Tpaschopmanun K, + + - - ~
ot ex
Cagur asst Uy, omwocutensso Uy |+ - - + - + -
@, yra rpaa
MoMeHT Tpeuns crathueckuit My, |+ + + - + - -
H o
MameﬂubHHﬂ cHHxpoumanpytoumit | — + - - - - —
MOMERT My, H oM
MaKcuManbnoe Hanpmienue cHRxpo- | — + - - _ _ _
HM3AUMH U,
Bpems yCHOKOEHUS POGOTA fyeq © - + - _ _ _ _
Conpormueneune warpysru Ry, Z,, Om, - - - + + + +
KOm
Tlonkoe Bxoanoe conpoTmnenne xo- | + - + - _ _ -
nocToro xoma Zgi,
Monroe compomaeneune obMoTok | — - + + - + -
Bxs
MoMeuT mrepusM poTopa Jp, KT M2 | — - - - + + +
Conpotusncune OOMOTEM RocTORH- | + + + + + + +
HoMy TORY R, Om
J0H4 HEAYBCTRHTEBROCTH My, - - - - + _ _
06/vHH
Koafbuuuen1 nymucawns Knys, % - - - - 4 — _
[lepexonsoe CONMPOTHBNECHNE KOHTAKT- + - - + - — -
HOLO Y314 Rngp OM
Hommsanssmii yion nosopota o, | — - - + - - -
yra epag
Tok Bo3Bywnenns noTpebasemudt [, | - + + + + - -
A
DNEKTPUUECKAR TOCTORHHAR BDEMEHH | — - - - + - -
Th C
Torpemmocts  oroGpaxenus cHryc- [+ - - - - - -
HOf (KOCHHYCHOH) 3ABHCHMOCTH €,
yra
HMorpemkocts oToGpaxenns mwieit- | + - - + _ - -
HOW 3aBHCHMOCTH 5, %
Henuneftocts rxomuol xapakrep- [ — - - - + + ~
crukn AU, %
ACHMMETDHS RYJIEBBIX TIOJIOKESHHH PO- + + - —- — - -
ropa Aa, yra1 muH
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Hpodo rwcenue mabs 114
Bua M3M

. X
apanetp st | S | o8 | av | Trn | Tra | row

ACHMMETPHA BHIXOAHOTO HADPAKEHHA - - - - + - -

s %

DAC xsagpaTypHo# OGMOTKM ey % | + - - - - - -

Omnomwrenue nepemenuoll coctammsio- | —
weit ocratounol J/C ¥ kpyTHIHE
Aéoern, 06/MHH

Ocratounas HAC epers %, MB

Pasnocts  KodbduueHTOR  TpaHC-
popmanun AK, %

norpeluﬂocn cnemoBauus a THI + + - - - - -
A9, yrn mms

azonas norpemﬂocrb AQ, yrn wmm| — - + + - + -

Kosbhuument HeCHHYCOMAATBHOCTH - - -
Yawlror 74

Bnextpuieckan scrveTps obmorok | ~ - - - - - +
TOH Aa, yra m

Hsmenenne xosd)tbuuneum TPaHC- |+ - - - - - -
fopMatnK NpH HIMEHEHHH Hanps-
®eHun Bo3Byxnenns 8Ky, %

WsmeneHne  HyneBOro  NONOMEHAA + - - - - - -
POTOPA IPH HIMEHEHAN HATIPAKEHHS
Bo3bywmemus Ady, Y1 MAH HIH
yo ¢

Da30Bas NOTrPEWIHOCTL TPH H3IMEHE- + - + - - - -
HHH HATPOKEHUS BO3CYKAeHnn APy,
YEU [PaZ WM YOI MRH

Pa3oBas NOTPELIHOCTE TIPH H3MEHE- + - - - - - -
HMM 4acTOTE BO3Cywzenus A,
YO FPad WAM YL MHH

Hamvewerve  rosbpuimenta  tpasc- |+ - - + - - -
GOPMaUMK TIPH MIMEHEHMH TeMne-
paTyphl okpykatoulell cpenst 3K, %

MsmeHeHMe  HyneEOrO  MoJoMeHws |  + -
POTOPA TIPH M3MEHEHMM Temmepa-
TYpsl okpyxawowe# cpeam Aa,
YU MMH WM YRI1 C

Hsmenenre NONOXEHHS COrNACOBA- + + - - - - =
umsi T/AIT IpH W3aMeHEHUn Temniepa-
Type OKpyxawueid cpeast A8,
YO MUH R YO €

®asopad NMOIPEIHOCTE LPH H3MEHE- + - + + - - -
HAM TEMIEpaTypel OKpyXalowei
cpean AQ,, rpaa

TemnepaTypHbiii KospHUNEHT BoxOR- |  — - - - + + -
woro wanpaweuns SU/AT, %°C

TemnepaTypbli koodbuumenT daser| — - - - - + -

BHXOHOTO  Hanpskenua S/AT,
C

++

H3MCHCHHE BLXOIHOTO HApANeHH | — - - + - - -
TP MGMCHEHHR TCMUCPATYPHI OK-
pywatontcit cpemst AU, %
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Mpumenanun
2 B wbanuc opATM

{Ipodo twcenue maba 114

1 3HaKOM «-+» OTMCHCHS N4PAMCTPH, XAPAKTEpH3yIoUle AmAMMH Bua Wizemelk
BT - ©B—

AY — maros yraa, T — Toka, TTA — Toka
acnimpornud, T'OH — rcrepatop onoporo AN -
nepenava

~ MeTOEl TuBNeHMH © 0 e Gomee 5% 3a

ume M cpamHeHua B stux uemsx
I0TCR ONTURO-MCXAHHYCCKHE YIIOMEPHHE 1 JIg-
JUTEibHBIE YCTPOHCTBA ANIA 3AARHHA B OTCHETA
¥TJIOB OBOPOTA POTOPOR, NICKTPOUIMEPUTETh-
Hele NPrEOPH W INCKTPOHHHE ycTpodcTsa ANE
n -
HLIE ACTHTETH HANPAKCHMA U APYTO¢ HCTHTA-
TenbHOe 0GOpyAoBaHuE
VsMepeHne NHTRIOWMX HAMpRACHUiL, To-
TPEGAAEMHIX TOKOB U CORPOTHRTCHKH OGMOTOK
NPONINO/IAT, KAK NpPABUIO, C

uprHE-
MACTCK NOJIYPA3HOCTS HAHOOMIBIIETO H HAWMEHb-
ero 3Ha4eHuil MIMCPCHHLIX COMPOTABNCHUI
BPM NOROPOTE poTOPA Ha 360°
TloHOE BXOMIHOE COMPOTHANCHUS XOIOCTO-
ro xoma cuwycHo-xocuycioro BT (CKBT),
macwraénore BT (MBT) u BT aas Auctan-
wionnbix nepenat (BTHI) nposepsercs no
cxeme puc 115,q, a smnetnoro BT (JIBT) —
no cxeme puc 1156 Mamepenus IOmKHM
cx xnacca He xyxe 1,5

CTAHIBPTHAIX HIMEPHTCTLHEIX TPHEOPOB K Me-
TONOB M3MEPCHHH, KOTOpsE He TpeGyloT Ao~
TIOJHHUTEILHLIX TORCHEHUH.

K BT

BXOQHOE CONPOTHRIICHHE BOJLTMETPA AOMKHO
6uTs He Mence 2 KOM/B
ARIOTHYHO MOXHO NPOBSPATS TOMHOS

o 0 y3ma
BT uposepseTcs ¢ NOMOMBK MOCTA MOCTORH-
HOTO TOXA WM APYTOTO M3MEPUTENR CORPO-

Prc 115 CxXcMl TPONGPKN COMPOTHBICHHE
XOJIOCTOro XoAa

a— CKBT, MBT, 6 - JIRT

Puc 16 Cxema nposepkn
BAC xsampatyprok of-
votki CKBT

BXOHOE XOJIOCTOTO X0/ KBaz-
paTypusix 06MoTox CKBT u MBT

ITpu nposepe Z., JIBT ero poTop noso-
pawnsator Ha yron 60+3° ot mynesoro
TonokeHug 3a nomoe Z,; XONOCTOTO X004

nma U, x Toxy I,

ONeKTPOOBMKYIUAS CHNA  KBAAPATYPHOH
ofMoTkN mpoBepReTcH No cxeme puc 116 3a
BC xBanpaTypHOi OGMOTKH UPHHAMANOT HAH-
GoMbINEe HAUPRKEHEE MO BOMBTMETPY U; npm
nosopote poropa BT na 360°

L5 TIPOBEPKY aCHMMETDHH KYJCHBIX TOUCK
 ocratounsix SAC B Hytensrx Touxax CKBT
BK/TIOYAIOT 10 CKEME, TIpHBeReknof Ha puc 117
TMocne noxaun HanpmkeHUR BOIGYRASHAR (pH
3aMKHYTOH KBaapaTypHo#l oBMOTEE), nomopa-
MMBAS POTOP, HAXOAMM B 30HE COBMEIIEHAR
HYJICBBIX OTMETOK MUHUMATEHOS NOKA3RHUE NO
UIKaje yIXOMONOCHOTO BOMLTMETPA U, (Min
QHATHIATOPA TAPMOHMK), KOTOPOS COOTBETCT-
Bye ocTaTounoil JAC [lpn ToM noxazaHue
10 WKATe YTIOMEPHOTO YCTPOHCTEa QHKCHPYIOT
KaK prys porop BT

uz

€z

Puc

117 Cxema mponcpkn acHMMETPHH Hy-
Zemx Touex ¥ ocTaTounod DIC B HyTemhix
touxax CKBT x BTAI
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s
BTAI & anctransmonoll nepenaye

Puc (xcMa  TOBEPKN  CHCHOBAHHA

Ha 180° eo no

mno

Puc Cxemd MPORCPKH  TIOIpEINIOCTE

TpU XOTOPOM MOKA3AHHG BOSBTMETDE CHOBA
GYyneT MMNHMANBHBIM M GHKCHDYIOT BTOPYIO
HYJIeRYEG TOMKY AHATOTMHEBIM 06DA3oM olipe-
ZEOT TPETBIC W HETBEPTYIO HYJIEBHE TOUKH,
TIEpEKHOTAT BONLTMETD HA KOCHKYCHYIO 06-
MOTKy TIOCTEAYIONME YeTHDE HYJEBME TOUKH
(acero y CKBT mx nomeso GwTe BoCeMB)
OUpEnEIMOT IPH OAUE HOMHHATHHOTO HATIPH-
KEHWS OHTAHMA Hd KBAADETYDHYIO OBMOTEY
{06MOTKa BOIBYKACHHR TOMKHA GHITH 3AME-
HyTa)

B xaxnofi nyJesofi TokKe 00 WKANE yrmo-

canycnod nasuckvioctn CKBT

TlpoBepka MOTPEUTHOLTH OTOBPAKEHHS Ch-
Hychoi( CBOIHTCR K

. c
HACAILHBIM (DACHCTHEIM) HANDSKEHHEM, COOT-
BETCTBYIOUIMM 331AHHOMY YIiTy IOBOPOTA POTO-
pa (puc 119) Cpansenue nanpsxewuii ocy-
IECTRIAE[CH KOMTEHCAUMORHBIM METOROM
JonycThMEIE (OTPELIHOCTH YIAOMEPHOro
YCTPOHCTBA, B KOTOPOE YCTAHABIMBAeTCH BT,
W ICTMTENR HANANCHHR SONXHL GbITb He
GoNee 3HAMCHUA, IDHBCIEHHBX B 1461 115

Meproro ¥
oT yraa, KpaTHoro 90°%, H N0 OXAJ2HHIO BOMET-
MCTpa OMpERCANIOT 0CTaTORyR IAC

1% NPOBEPKA TOTPEINHOCTH CICAOBAHNS

POTOp HembiTyeMoro BT B
30HE COBMEWIEHIS HYIIEBHIX OTMETOK, AOGUBA-
JOTCA  MHHAMAJIBHOTO 3HAMEHAS HAUPSKCHHL
no mkane Bomermerpa V (ocTatounan AC)

n UO WKaNe YrIoMep-

BTAN nx B yr
ycrpouc‘rxax obecncunnaiommx nonopor poo-
poB

Ro cxent, npmmenewmon 1o prc. 115 Toors
BRUTIONCHUS HANPAXEHUS BOIGYRNCHAH POTOPH
BT-aaT9nka # BT-NpHOMHAKE YCTGHABIMBAOT
B COTNACORAHNOC TIONOXEHKG, EMY COOTRAT-
CTBYCT MAMHMANbHOC MOKA3ZHME BOTETMCTPE

HOFO YCTPOHCTRA, NPHANMAS £X0 38 WHYJIEBOBN
Ki CXEMBL

poTopa xomnencupyowero BT (KBT) u ame-
HEHEM CONPOTHRIERAR (PAIMPYIOLIETO PEIHCTO-
pa Ry Tpn xamaoit Hosoll ycradoexe nepe-
xmouatexch AcnuTens wanpwkenus JH noso-
POTOM PUTOpa KOTBTYCHOTD CKBT ycTauanta-

U, 3atem potop BT-faTmka
0o vacosoH crpenke depes 10° B Iuamazone
yiion 0—360°, a potop BT-TpuowHRKa MoBo-
PAANBALOT B KaRAOH (BUKCHPOBAHHOH TOMKe 10
TONOXEHRA COr/IACOBaHNA

3HaverHe o
mKaze BoARTWeTPA ¥ B o WKAIE Yraomep-
HOFO YCTPOFicTBA (HKCHYIOT OTKNIOHEHHE k-
THYeckoro yria [JorpemtHocTs, %, B XaKAoK
PUKCRPOBAHOH TOVKE ONPEENAETCS H3 COOTHO-

Ta6auma 115 JONycTRME(e MOCPEMHOCTH MIEMENTOB CXeMb

Dnement cxemu

JIOMYCruMAR 1OTPEINHOCT IH KTacce Toukoctn BT

0005 001 002 005 [ 02 03

Yraomeproe ycrpoiicreo, yroa ¢, we | 2 5 10 10 0 | 6 { 60
Gonee

JienuTens wanpaxcunn % 001 | 001 {0002 | 005 | 001 | 002 | 002
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{AUnie/Usinmax) 100510 Act 100,
IR Aw ~ Norpenmocts, pag

Tlo OXOHYAHAE H3MEDEHHH NPOBEPRIOT CO-
OTBETCTBAE UYNA UIKANM YIJIOMEDHOTO YCT-
poiicTsa Hymo wensTyemoro BT

TlpoBepxa NOrPEMIHOCTH OTOBpAKEHUS T~
HefiMoli 3ABHCHMOCTH MPHHKMITHANLHO HE OTTH-
44ETCA OT PACCMOTPEHHOM Palee NPOBEPKH 10~
PEWIHOCTH  OTOBPAXEHHS CHHYCHOR 3aBHCH-
MOCTH DTy MPOBEPKY M NPOBEPKY OCTATON-
soli DJIC JIBT ocymectBARIOT MO cxeme, npu-
Befiemnoli ma puc 1110 Jlonycramuie no-
TPEIHOCTH yrIoMepHOro yeTpolicTBa H Aemi-
TENA HANDAXEHA AHANOLHYHEI MPHBEICHHBIM
B Tabn 115

KBanpaTypHas cOCTZBIAIONIAS BHIXOAHOTO

JIBT

HHM KOMIEHCHDYIOIMM YCTPOHCTBOM, BKJIIO-
warouum B cebs (asospamatens BT ¢ daso-
casaraomum RC-xonTypom i BT2 Tlapametpst
Ha BOS OMCMEHTH! CXEMbl HIMEDSHHS YCTAHAB-
NMBAIOTCS CTAHJAPTAMA HA OTACAbMBIE THIMH
JIBT

Konmpoas napamempos ceascuros  Tlpo-
BEpKA HIMEHEHHS EPEXOAHOrO CONPOTHBAEHHS
KOHTAKTOB CEMhCHNOR BRMOTHIETCH TdK Xe, KAK
ny BT

Pic 1110 CxeMa 403 NPOBSPKH MOTPEILHOCTH
orobpacius nuneliHoll sasucimocT JIBT

“ sawun__ 17
c2 v v
c2 cz
o1 3
81182
o 5
ct
2400006
o5 81582
a) g) 8
Puc 11t Ciema mpopspkm moTpeBseMoro

roxa (
a—CJ w CIM, 6 — CAJL u CIUIK, « ~ COT

[

Uz 81 o2

Puc 1112 Cxema NpOBEPKH M2KCHMANbHLIX
awaueHHli HANDRKEHWS CHIXPOHUIALIAA CONBOH-

nos (CAL x CTIW)

Uy

Hotpeasembifi Tox (MoTpeBasemyio Momt-
HOCTB) CE/IBCHHOB CIEYET NPOBEPSTH COMbCH-
HoB-faTankon (CIl) H CENLCHHOB-TPHEMHHKOD
mnnkaTopanix (CITH) — no cxeme puc. 11 11,a,

I TYHKOB cam

n
rnkaToprmx (CTIIH) — nocxeme pre 11 11,6,
TOpHEIX
(CTIT) — no exeme puc 11 11,6 npH Takom mio-
Noxewnn poTopa, KOLAd nOTpeSIseMbid Tok
sauBosts kit
TIpoBepky MaKCHMANGHEIX 3Hatemul na-
NpsKeHHS CHEXpoHMSAwM (pHe 1112) ocy-
INECTRISIOT NPH HOMUHANRHOM HANPSXEHMH
auranus ans CJL 1 CHM 1 npu hanpsxenun
pasrom BLIXOA-
oMy Ranpsmkeruio ans CHT  Maxcamansioe
3H24BIME HANDANGHAR CHEXPOHMIAN OTIpEdc-
nw0T N0 dopmyne

Ucunspmae = 2U2 — U,

Jipyroe MAKCHMATAHOE SHAVEHNE HAMpPIKS-
HHSL CHHXDOMIALUH HAXOMAT MOCNE MOROPOTA
poTopa Ha 180° Tawxe mocTvmalo™ Mpu WaMe-
Fenu 3uasenait
cHmpormIaNMY Ha Kiommax (eBozax) C2, €3
R Cl, C3 BTOPHUHON OBMOTKH
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o1 813462 ¢y

c2 a)

(44
o5 oY)
I

SHANIOTHIHO ONPENENAIOT OCTANBHHE “ETHIPE
HyJIEBLIE TOMKM B kaxnoit wysneeoil Towke o
WA 0 ycTpoiicTsa
OTKOHEHKE OT yruia, kpaTHOro 60° Onwmospe-
MEHHO: IO BOMLTMETPY OVMPEACTSIOT OCTATOM-
syie IAC

Taxum ke 0GpAIOM HPOMIBOTATCH KONT-
POTh ACHUMMETpUS HYJNEBWX TOTEK H OCTA-
Toansx BJC b mynepmx Tomxax CIUL Bo-
CEMHANLATE HYIEBRX Toqek CHJ, KOHTpOIH-
pyioTca p nonaser Horo

Pac 1113 Cxema mposepku Ay-
acaux Tonex n ocTaOIoH BAC » ymeerx

a-CRu Cl'lT. 6—CAA

TTpoBepky MAKCUMATLHIX IHaUeHAH HANpS-
XeHull CHHXPOHH3ALWKA NOTYCKAETCA UPOHIBO-
DHTb @ OOHMM BONBTMETPOM, NPU 3ITOM Cro
BXOAKOE CONPOTHBICHHE JOMKHO OHITL HE Me-
wee 2-10° Om/B.

JAna DpoBEpKH ACHMMETDHM HYMCBEIX TO-
wex M octaTounelx DJIC P Rynesbix TOUKAX
CENLCHHOB MK BKIIOMAIOT DO CXEMaM, pHBe-
penmsM Ha puc 1113 Ha ofmotky Boabyx-
aewns CIL u CITT HORRIOT COOTBETCTBERHO

na seeoant C1, €2,
C2, €3 u Ci, C3 nepsunoit oGMOTEY

Horpewnocts eienosanas CITH » unau-
KaTOPHON NUCTAHUMOHKOH WepeRade W AMILIH-
TyAy KoneGaHMA CTPESKM Ha €ro Bajy Creayer
DpOBEPATE MO  CXeMe, mokalawmoll  Ha
puc 1114, CenkCun-ISTYMK YCTAHSRIMBRIOT
B

OTCIBTHBRRME © HOTPENIMOCTE He Gomee 2
e N

BAKOT B LEKTPE MCKA JMamMeTpoM 250 —300 mm,
MMEIOLUEro KPYroBYICO LIKATY ¢ LUEHOH NENCHHA
30" Ha oeu CIM yrpemmior cGamancupo-
BAHHYIO CTpENKY C HORHYCOM, MO3BONAIOTIAM
npomsonn'rb OTCIUTLIBARKE TO WKANC ¢ WO~

pasuoe HEDpEXe-
wmo muTamus mis CI M MAKCHMBIbHOMY
BroputnoMy Hanpmxersio ans CHT Ilomopa-
4HMBAS POTOP CEIIBCHHE, YCTAHORTEHHORO B YIJIO-
MepHOE YCTPOHCTEO (IOTDENIHOCTD XOTOPOTO
nomxwa GLITh HE Gonee 107), B 30KE coBMEILEHUS
HYJCBHIX OTMETOK HEXOAT TAKOE €ro HONOKE-
HME, TIPM KOTOPOM DOKA3aAHME BOTHTMETPS U
Gyner MuHMMANLHENM (ocTaToTHEa DJIC) Toka-
3amMe TO INKAIE YIIOMEPHOTO YCTpOHCTBA

Ka) u, orop
npuMepHo Ha 180° OT nepBoR mynesOR TOTKH,
JIOBOATHBAIOT €r0 AO DOJOKCHUS, KOTA2 NOKA~
38HHE BOTBTMETPA CHOBA GYICT MBHUMANLHEM
(BTopas nynesas Touka) HOAKTIOTAS BOTSTMETD
moowepeaso & Busoiam €2, €3, €3, CI,

Y 0

ne Gonee 6 (0,19

Ha 06MOTKH CE/IECHEOB TONAIOT BANPANE-
Hue Bo3ByxIeHHa ¥ poTop CJl nOBOpaTHBAIOT
Ao Tex mop, noka crpenka CITH me ycramo-
BUTCH B HyNIEBOE HONOKEHUE 10 mKaNEe Porop
CJl nOBOpAYHERIOT CHAYANA BHPABO, & 3ATEM
BIeo B Dpememax 0—360° cTynemamm no
10° Tipu xa®nOM (QUKCRPOBRHHOM IONOXE-
nun potopa CJl no wkane CIIM onpenensior
yron nosopoTta ero poropa IIpu 3TOM OMHO
8% TO Xe YINOBOS DONOXenue HeoGXOMMMO
OlEHHBATL ONMHAKOBO KAK DU [PABOM, TaK &
IpH NIeBOM HAVIDEEJICHMM BPALUICHMS POTOPA,
T € ecM OMYIERO NoKasansue 10°30 npu moso-
poTe BUpaEO M BiEBO, TO B OGOMX CHyTasX
norpemnocrs Gyaer —30

Puc 1114 Cxemst mposcpn

1MONACH Tepenatic
a~—CTiH, 6 - CNiAU



§ 11.2 Memodut u cpedemsa Konmpons

u MaUUH 19

Tipu kaxaom
PoTopa CJL OAHOBPSMERRO MIMEPRIOT AMILIH-
TyAy xoneGanu#f crpenku Ha Bany CIIUW

3a norpemmocTh cacsomaiua B pouta:
TOpHOH aue
nonycyMmy aﬁconw-mux mqennn uauﬁcm—
MR OTXJIOHCHMA DAIHbIX 3HAKOB YIJid HOBO-
pora poropa CIIM or yries nosopera po-
Topa CI{

TorpewnocTs cnenovanus CIAM 8 unan-
KATOPHOR NMCTAMDMOKHOA MNepenadve cheayer
pOBCPATS M0 CXeme, yxasakalt Ha prc 11 14,6
TpoBepky NPOBCAAT AHANOIMSHO MPOBEPKE NO-
rpemnocTy cnenosanus C u CIIU Ilpu mpo-
Bepke ONPCAQIAIOT OTKIOHCHAE YA NOBOPOTA
potopa CIIAH oT yrna nosopota (depe3 107
poropa CA! wm C/J2 npu 3aTOpMOXECHHOM
porope CA2 umn CA! cootsererienno OTkno-
nekwe yrna nopopota poropa CIIJIU momer
GHTh TAKXKE MPOBEPEHO K OTHOCHTEJBHO Cym-
Mbl YIJIOB MOBOPOTA O[HOBPEMEHHO DOTOPOR
CHl w C/I2 3a morpemmocTs CreAORAHUA
npHEHMAIOT ncrpeumocn, pacclm'ram-lyle, ¥ax
210 yxaszano ans CH u

Konmpoas m:paMzmpaa t)amuulro« yeaa
KOHTpOI> H3MEHEHHS TEPEKOIHOTO COMPO-
THMBJIEHMA KOHTAKTOB paTauka yrna (1Y) nposo-
auTcA Tak We, kax W y BT Tox Bo3Gyx-
JCHMA CICAYET MpOBEPATh MO cxeme puc 1L15
pr

Awmnepmetp A u BomsTMeTp V! pomXHB
OnTe xnacca ke moke 1,5 Io srolf ke

Puc 1116 Cxema nposopsi oToGpascAns

JIUHEHHOM 3aBACHMOCTH AATTMKOR yria

IO HANpEXEHMA poTop [Y NOBODAYKHEAKT OT
HYNICBOTO MONOKEHHE HA MAKCHMAJBHEIR Yrom
B DpCACTAX AMANAIOHA NAHCHHOCTH XapaxTe-
PUCTHKM KOHEpeTHOre THma AY H CHHMaOT
MoKasauue BOMBTMETPA V2

TIposepKy NOFPeUIKOCTH OTOBPAXCHHA -
Hefio#t 3asucumocTn Y BHNOMNAIOT MO CXe-
Me puc 11.16 [IaTHNK YCTARQBNHBAIOT B YTIO-
mepHoe ycrpofictBo ITonaloT HANPEWEHHE Ha
obMoTkM Bo3byMmenns JY M KOMIEHCHpYIO-
wero spamatomerocs TpaHopopmatopa BT1
(xBampaTypHas o6MoTka 3axopovcha) [loBopo-
TOM POTOpA ATHMKA HAXONAT HYJIEBOE [IOJO-
wenne ° o
HAOPDEKCHU rlepencmomenu Aenurens ZI,H

creme
AY Tlpn stom narimx B yro-

OBMH  Ha KOH-

MEpHOM YCTpONCTBE, MOIBONAICILEM OCYINECT-
BAT NOBOPOT POTOpa JATYMKA HA mobol
yTOX ¢ norpemHocTsi0 He Gonee 107 mis
xnaccos 0,05—02 u V' jux xmaccos 03-1,5
Ha o6moTky noaaT

xpernse Tanst Y, porop nv NOBOPAYMBAIGT
Ha yron, 3ajaHHbIf B Tex Xe CTAHMApTAX
Tosoporom poropa BT! M WIMCHCHHEM £0-
TPOTHBJICHAR q;asupyloumx pesucropos RI, RZ
AobusaroTeA BOJIBT-

2t
Hoe Hanpakenme [ToBOPOTOM pOTOPA AATUMKA
B 30HE COBMCIICHMA HYJCEMIX OTMETOK HAxO-
IAT TAKOE MONOKCHME, PH KOTOPOM 3HAYCHHS

3 ymer - oora-

MeTpa V2 (koMnercanus cxeml) 31y omrepa-
UK NOBTOPHKOT ANA KAKAOH HOBOH YCTAHOBKA
nepexnovaTenes renurens JH ¥ OTCIUTHRAOT

yrlm NoROpOTA POTOPA MO MKANE

TouHOS HA wKane
YCIOMEPHOTO YCTpoHcTBA (HKCHPYIOT Kak Hy-
neBOE.

JARH U3MEPCHUA MAKCHMAIBHOTO BHIXOMHO-

00
L |

or pac 3na-
“erl 1 OTPEACIAOT MOFPELIHECTS N0 GOPMY-
RaM, YKAAHHEIM B CTAHJADTAX HA KOWKpET-
nue TamB 1Y

MorpelsocTs ACMMTENA HATPSXSHHA He
AcmxHa npessimath 0,001 % npn nposepxe Aat-
quxa knacca 0,05 u 0017 ans xmacca 0,1,
02, 03, 05, 1 u 15

K.

TIpoBepka HANEKHOCTH KOHTKTHPOBAHRA MeX-

Y WETKAMH W KOHTAKTHEIMY KOJThnaMy iado-
(®B}

ocumtorpaa Tpu spamesun poropa ¢ Jac-

ToToH He Gonee 10 of/miH He AOMKHO GhITh

FamY
l\‘}
4 hd Puc 1115 Crema
MPOBEPKH TOKA BOB-
[ (3. ZATHKOR
a8

Wik pasphiBa Ha IKpane
ocumtorpada
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OCOBERHOCITI 3AEKMPUECKUX MAUIUN

Pasn. 1)

Ta6nnua 116 Pexoventamn no vubopy

™MeToaos MpoBepkn $asopoii norpenmocrn OB

TIpuMesAMOCTS METOLd TPH
IMADATONE FACTOT HampAXCHAR
Mevox osGymeachn xnacoe TouwHocTH DB
04400 10-10 | 10-120 | 01,02, 2, 3,5, [ 5 |60, 120,
kY Mra | Mo |05, 152 0,20 300, 600
Dazomerpa + + + + - - + +
Pa3zoRol KOHC- + + + - + + + -
TAHTH
Mavepemte xo0- [+ + + + - + + +
ikpumenTa
amnanTyaHOH
MOTYAALHR
oin
Cpabrenns ¢ + + - - + + + +
arajonnaM OB
hPOBBIX U~
TepRanos  spe-
MeRK
* Kaace Tounoutu DB aMGACHHO pasei anavesmh i W oTpnma-

TeALHO (A3OBIX NOTPEMHOCTEN, BMPRKEHHLX B MUH

PHMCHAHAC 3HAK «+) VKAMBACT, 9TO MSTON GPHMEHAM, 3H4K «—» ~ 950 MCTOX NPAMEHSTH

e crenyer

Jins nponepxn gazoBoit norpemmoctd ©B
DPHMEHSIOT HECKOMBKO METOOB, XOTODHIE Bbi-
GHpaor B

WCHAAX ¢ ROMHRAHRO TACTOTOR ¥ NOMYCyMME
sTux_manpmxenuii

or wacror
wanpskeHHs BOBYKIIEHHS H KIACCOD TOYHOCTH
B (1abn 116)

Tpu nposepke §asorodi NOTPEITHOCTH Me-
TogoM dazomerpa BB yCTAHABABAIOT B YrmO-
MepHoe i ycTanos-

BRXORHOIO
BLITHCIAIOT KAK OTHOMICHMe PASHOCTH BHKOL-
HOTO HADDAXEHMS, WIMEPEHHORO NPH HAHHOM
HACTOTE BPAIICHWS M HAMPAKEHUA, PACCIHTAH-
HOTO MO KpyTusse 0OpH 3Toffi Xe HacToTe

JIeHRYIO TOTHOCTS H3MepenHs Bubonst OB noj-
KIIOYAIOT K HIMEPHTEIBHMM BHBOXAM (a20-
merpa Ha OB nomator Hanpﬂcum BoaByx-
JeHRS W HaCTPOHK:

x npk
4acrore Bpamenus

JIist IpOBEPKK KPYTH3HBI BHXOAHOFO Ha-
npsxens Taxoreﬂ:paropa Lepmemoro ok

IIer0 XORTYPa chocobami, ymzauuumu ® crau-
JAPTAX HA KOHEPETHEE THMB

Porop ®B NOBOPAMHBAIOT MA Yri, 3na-
ef{He KOTOPBIX TAKKE YCTAHABIBAETCA B CTAH-
MAPTAX HA KOHKpETHBiE THNE! @B IIpH Kakaom
yrlie MoBopoTa poTopa tpazosyto

potop
¢ wacToTo#, ymauncn ® craunaprax na
A

BHXOIHOC HANPRKCHHE BONBTMETPOM KIIaCCA HE
HmKe 2,5 C BXOZHBIM CONPOTHBICHMEM HE
Meuce 0,5 MOM 3aTeM KpyTHIHY BHXOHONO

TIOFPEIHOCTE KAK PAIHOCTS NOKAlAMHW (hao-
METPR I YETOMEPHOTO YCTpORcrs

TaK e, xak ana TITI
Tlposepky ocratomnoii BJC B mepemen-
HOii cocTanastome ocTaTourol HJIC TaxoreHe-

patopa TOEa NPOBOIAT MO OCHOB-
HO# rapmonuke OOMOTKA BO3OYRICHUS TaXO-

prrmﬂy BOIOD. ATIXEINR TaXOrSHe-
patopo a (TTTI)

K&k DTHOMICHHE suxnnuoro Hanpsxerts, MB,
M3MEPEHHOTO NDH HOMHHATHO 4ACTOTe Bpa-
IEHUS, X HOMMHANBHOX JACTOTE BPAIIEHHS,
OB/MHH 3uavcHHs KpyTH3HH ONPCLENSIOT OpH
NpaBOM M JIcBOM BPAUIGHHSX H NPHAHMAIOT
HAHMCHBILICE IHAUCHTE,

ACHMMETDHIO BLIXOZHOrO HADDRXEHMS, %,
BRITACTSIOT KaK OTHOMEHMG PATHOCTH BBIXOZ-
HBIX HANPSKeHHi (PH NPABOM 1 NEBOM Bpa-

v 0 Toka Mg pomKHA
BMeTS T ceszn ©
DHTRwAS, 3 XOPDYC TAXOFEHEPATOPA NONKEH
Gutn sasemmen IlpM MepteunoM (we Golee
1 ob/muu) NoBOpOTE POTOPA B MpeeNax oOf-
HOro 0BOPOTa HIMEPAIOT MAKCHMATLOE H Mi-
BAMATEROE 3RA%CHHs OCTaTORHOR DJC Ilepe-
MEHRYIO COCTABISIOWYIO oCTATOwHo# DJIC
OUPEAEIAIOT KK PAIHOCTE MEKAY MAKCHMATH-
HhM 1 MMHNMATLHEIM 3HAYCHHSMA




5,113 u

MauuH Manoll 21

Tposepky NyTbcausil BHXOAHOTO HATpS-
xcrus TUT1 IPOBOAST © MOMOUISHO MArHETO-
anexTpHueckoro  ocuwnorpada  (HamphMep,
H-105) Mo oCutiiorpaMme oNPEEns oT Makeu-
MATLHOE, MUMAMATLHOE M CPEAHEC SHAMCHRS
isoKoro ranprxeny TIynecausmo Buxos-

OCHOBHLIMH BOTIPOCEMH, KOTOpHIE HEOBX0-
ABMO DEWmTH npu BHIGOPE INEKTPOABAFATENS
[N ANNAPATYph, ABIAOTCA BHIOOp THma mBu-
FaTens ¢ SMEKTPOMCKARHYCCKHMY CBOHCTRAMH,
OTBEURIONAMI XAPAKTEPY HATPYIKH, M ONpEAC-
JIEHHC HOMBHATLHOM MOWIHOCTH HTEKTPOBHTE-

oro wax
pa]uoc‘m MAKCHMATIGROFO M MUHHMATbHOTO
3HAYCHHH BLIXO[HOTO HAMPAKEHMA K YABOCHHO-
MY CDCIHEMY 3HAYEHWIO
TIposepky conpothpiens ofmotok TITI &
Taxo Tokd
My TOKY NPOBOIAT MOCTOM MMOCTOAHHOrO TOKA
wnacea we wmoxe | YV TII waMepmor co-
NPOTHBJICHKE [T AKOPA CO IHETKAMH.
TIpoBepky HEMMHEHHOCTU BMXOLMOTO Ha-

enn
HOKOAS M3 HEOBXOMMOCTH OBECMICHMTE BAION-
HeHie 3a7aNAOR PASOTH AMCKTPONPMBOKA NPA
COBMORCHHN HOPMATBHOTO TEIOBOT® PORAME
W RONYCTHMOH MCKRHRYCCKOW MCPEIPY3KH ABH-
ratens [IpM 5TOM CICAyeT yuMTHIBATE Ha-
IpyIky DUEOAA HE TONBKO B YCTAROBUBLIGMCH
poxiMc paBoTl, KO K BO BPEMA TIGPEXOH-
WX poKkPMOB BaXHOC BHAWCHPE MMCST TAKKe
UAKPHYHOCTS PAGOTH IPUBOAR, KOTOPAR Xapak-

[pAGHKOM M4CTOTLL BpAUICHUN TIpH

npmxenas o Toka,
az080ii nor npe HACTOTHE
AMILTATY 2RO TOT u paso-

8O NOTPCWIHOCTH OT COBCTBEHHOIO HATpCHa
NPOBOIAT KOMICHCALHORHEIM MCTOROM

11.3. IpuMencrue B KCIIyaTANHS
INEKTPHYECKHX MAUEH
MAJIOH MOIIHOCTH
JUIS CHCTEM ABTOMATHKH

[pasnsiocts  wwbopa 1

rpathike CTATHIEEKOrO MOMEHT pi-
BOAMMOTO MexawdiMa [10 TpagHKy TacToTh
BpaLlicHis OMPEASTAIOT YoKOpeHHe A8 M060ro
MOMEHTa SpENIcl, 4TEH MONECT FHEPI bt

el K By xmmratean, m-mmm ana-
euna p
cxoe n

MOMEHTOB HATDY3KH (O3BONAET NORYYHTH [pa~
UK TOIHOTO MOMEHTA, MO KOTOPOMY K pac-

MMM #BIACTCH BAKHbM yCTOBMCM, OBCCNE-
THBAIOLIEM TPCBYCMBIC TCXHHIGLKAG 1 IKCIYA-
TAIHOWKBIC XAPAKTCPHCTHKA CHCTEM dBTOMATH-
oK BCGTO TaxWe, KaK TOMHOCTH,
YBCTBHTENGHOUTS,  GICTPORCHCTRUT, HAZCK-
HOCTB B Ap

131 Buop anextpogmursrenn
cTem aBTOMATIN

Tpu BBIGOpE ek TpoABRraTene (pac 11 17)

P
T'padmkn 4ACTOTH: BPAIICKAR B MOMGHTA,
P43BHBACMOIO ABUIATENEM, IOKOCTHIO OTPCAC-
RROT €ro Marpysky I10 JTHM RaHHMM MOCYT
61T N0CTPOSHEI TpadKKi NOTPESAREMOr0 un-
raTenem ToXa, N01€1HOM K NOTPEGReMOH MO
noctn, noTeph B T & Ha puc 1118 mpuscaen
IpAMep HATPYIOMHON AMArpAMMBs (PHBOLA.
Jins MyWICTO MCTIOMEIOBAKAR ABATATCIA
DPHHAMAIOT HOMAHANLHGIA MOMCHT, GIHIKHA K
cpelneMy VWHTLBAf, 'TO ABHFATENH HMeIOT
CPEIpYICURYI0  CTIOCOGHOTTS,

nposepky #x ua
ficperpyaky IIpH 370M ZOMXHO BLTIONHSTHCH

Ha ananu’a npenvas-
JIEMBIX K 4N04paType, nepedens
# ok ux
HUYECKHM 1
NuTAHAS M ero

OTKNONEHMIO, NONEIHOR MOLINOCTH H MOMEHTY
WA Bany, WiCTOTC BPAWCHHA M Ge CTAGWmG-
HoeTu, MEHTY, 6biCT)

sanprxeuno tporan, KIIJL, pewnmy paboTs,

yenoste  Mpyc € konMuow, TAE
Knon — KOIDPHIUMEHT NONYCTHMOM Tieperpyai,
vow — HOMUHANLHb MOMEHT ABHIaTens
Apuratesneit
ro TOKa MCPErpyI0UHAR CNOCOGHOCTL Orpai-
9UBAETON YCIOBAAMY KOMMYTAINH, & 3HATEHHS

Macce u ra-
GApTILM  pasMEpaM, CTOMKGCTA % 20RICH
cremio warpysox u
cxux axtopon

Tox  cuywax, Korna

0 MOMEHTA i ofbratio

B 3—4 Pd3d BHILIC HOMHHATBHOTO
JIBUraTenn NOCTORHHOO TOK2 MOTYT HOp-
Malikiio GYHKUHOHAPOBATH NpH YCTOBHM 0GGE-

SMEXTpOABraTEL HE O6TALIET

newcHus KaveCTBa

X0 BCeM xapax-

Hu, KOTOpOE cTa-

p
TEpHBIM ANA AAIHOH ANNAPATYDH, HEOGKOANMO
UIPENYCMOTPETS TeXAMCCKE MCDH JAULTH OT

®oMlchcToyIOMEr0  (akTopa  (aMOpTHIALMIO,
T BBIH

[ OUTAHAS BO BPEMEHH
W Iy ILCALMCH MIHOBEHHOrO 3HATEHHAS AMINATY-
bl MUTAOLIErC Hanpsxewns CyulecTByomue

arenn p npu

SKPAHWPOBANNE, TOKOBYIO IAUWTY W T 1)

INKTAHAS B CPEAHEM Ha
+(10—25)% HOMERATBROrO 3Hatehn (Gonce
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MOWIHOCTH It CHCTEM aB-
TomaTIKH

MBUraTENR YKBIAHM B
wa).

CTBYIOIIETO 3HAYEHMA BCEX TADMOHWICCRHX CO-
0

HCTOYHMKA TMTAHMA, T & OTHOMIEHME Iefi-

M

(Mrmas

7 inft

3 He AoakeH GmTh
6onee 5%

Ha 3HAYEHHA TIAPAMETPOR ACKHXOHHbIX
apnrateneii (AJl) cymecTeHHoe aKARHC OK2-
3LIBAIOT OTKNIOHCHHR OT HOMHHAIbHbIX IHaATEHNI
NAPAMETPOR SNEKTPOSHEPTUM {(AMIIKTYAH, da-
34, WACTOTR) M IR KOHIeRcatophsix Al —
€MKOCTH KOHIBHCATOPE.

M WIMEHEHWH AMIUITYOS K SACTOTHI
HATIDHKCHHA TIHTAHMA OICHKA H3MCHEHAS OC-
HOBHX TApaMETPOB AJl MOXET GHITh MpOK3-
Beeha O TIPUGMAKEHHLM ypapHernM OTHO-

Puc 1118 BapwauT Harpyaounoli GMATpaMML
NIpHBOAA

Mep, Mgy — CDEANOE W MAKCHMAGHOS SHAMCHHK

HArPY30UHOTO MOMEHTR, fp, fy — BDOMA PabOTh W

HATHOTO Bpa-
IIAIOMEr0 MOMEHTA

M 2byom /K7
Moo 5eplllgS) + kySisep
126 Buow — KDATHOCTH MEKCHMATLUOTO MOMEH-
Ta npA
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K MACTOTSI, § — CROMBCHYC TpH HOMHHANHHHX
HATCHRAX HANPAKCHUS H T4CTOTHI, Sgp — KPH-
THHSCKOS CROXBXEHIC TPH HOMHHATBHBIX 3Ha-
HCHWAX HAMpWRORW W 4acTOTH, ky, kj— Ko-
HORUHCHTEL HIMEHCHIA HATPRSHUA H HACTO-

ky = UfUuors by =5/foone
Tipn paGote AJl ia HATPY3Ky, MOMCRT Ko-
Topoit e OT «acTOTH

Kak NpaBino, ABHIATENA WPHBOIAT B IBH-
XEHRG HCTIONHHTCARHEI MCKARWIM 4CPe3 CHo-
TeMy MeXakuueckuX NIepenat (penyKTopel, MyQ-
Thi), OBNAMAIOMYI0 COBCTBERHbIMA TOTEPAMA
sueprua wa Tpemne [ipn oros KIHI penyx-
TOPUB MOKCT KIMEHATECH B SABHCHMOCTH OT
WX KaNGCTBA, NEPCIABASMOTO MOMEKTA W Iio-
PeRATOTHOFG OTHOWGRWA © TpeRcNAX ot SO
110 99 %, NOITOMY TpM ONPELCTCHIR MOIHOGTH

XpAaTHOCTh MAKCHMAJLROFO MOMERTA
b 2 buoukb/id

Ecnn Al pabotact Ha marpysxy M,
KOTOPAA GYACT OTAHYATLCA OT KOMHHANBROR, TO

b = buoskl/mckf,

e g = Mo/Myone
KpaTHOCTh  m, HAXANBROTO MYCKOBOTO
MoMerta M, 1o o K

© IBHraTens yauTsi-
sath KILJ cicTembr nepenat

PAfE Clyuacs BLIGOD MOMHOCTH KBH-
raTens NPOHABOLAT NO KATPEEY, & 3ATEM X0
NPOBEPAIOT N0 NEPErPY30UHOR CRIOCOGHOCTH
Mpn sTom comyer mweo o s, 110

nepaTypH

e RomNHG Garte, s AOIYCTUMO# TeMnepa-
T

b
Tipu BuiGope onextponeuraTenck Ang an-
napatyps, /CHOBUAX TNYBOKO-

MOMEHTY Myon MPH KOMMHATHHEIX 3HQYCHHAX
RATPRKCHAA W HACTOTH
My = Ma/Muow = 2bucaeupl(1 + 3ip}
Tpexo. L

BAWAKMIO KCCHMMCTPHW TPOX(P4sHOK CHCTOMBI
RANPAKCHHA THTAHAA T3 HECHMMETPHA IO-
PORIAST HECHMMETPHIO MAFRHTHOTO 70/, ATO
MEOZNT K IONBJICHHIO TOPMOIHbIX MOMEHTOR
W ysenwicnmo moTeps Kpome Toro, MarHHT-
A% HECHMMCTPHA YBCTHUHBACT COOCTBEHHbIC
BHOPAWHR % aXyCTHYCCKN WyM

B ¥

FO BAKyyMa, B KOWTAKTE C Fa3oOBpasHEMH
WM KWAKWMI ATDECCHBHHIMM W BIDHBOONAC-
HbIMY CPSAAMK W 0% ANNAPATYPbL, KpUTHAHOK
K BOILCHCTBMIO HTCKTPOMATKATHBIX DAIMOTIO-
Mex # TOMEX 7O UCTAM NTAHW, 8 Takke
I8 ANNApATYPH € AIMTENbHbIMW CPOKAMi
CAyk6H CenyeT OTAaBaTh NpEANOHTEHMe Bec-
KORTAKTHKIM 3MEKTPONBHFATENIM NOCTORMHOTO
o

Tlpn mokTaxe snexTpORBHTATENCK B an-
NGPATYPC  KPOTICHHG WK ROJKNO NPOWIBO-
auTica mo mocazowkowy wecry Hanboree

KooguunenT HochMMeTpHR
OllenBaeTCR MO ypasHeRUIO

8 =15 U = Uil g9,
Usp

e U = %(UAB + Upc + Ucg), U, — maweit-

pacnpoc: BHIAM sBn9-
oTen pnanmenoe, 3 xupnyc W HA Mamax
Kpennenne 3nekTponsaratencit  gnante-
Boro
BHATAMM WK HAKEAKAMH, KPOIALINMA (QIARCT
x kopnycy ofbexTa
Kpenfienne 32 KOIJe ROMKHO NPOIRO-
AUTHCA 32 HEDYKHYIO MOBEPXHOCTE KOPYCA

noe hanGonee ot
epennaro, Uag, Unc, Ucp — TWnciiRbie Hanps-
®erua

©TO METATHHCEKMX GeTRICH (XOMYTHKOB, AICHT,
craxanos w T n) He Zonyckactcs npomaso-

cu-

CTEMB HATIDAKEHWS TMTAHWS SBITETCS CHINC-
wee KILI n yBenidenwe Harpesa ABHrateis
e

s ICTAJIAMM M3 REMETAJUHYS-
cxnx MaTepnanos Kpeneknbie aetan aiekTpo-
ABMraTENCH, XOPNYC KOTODHX BHUIONHEH M3

NOPATYPH HATPORA RBWFATENA MONET GHITE
[ e R

#5

rae @ —nomags TEMNOOTBOAAmER fIOBEPX-
wocra, xqoamuumm TenIooTAAUN, paB-
noiit 14 BT oM

Tpa Koad)dmuueum necummeTpun §,=10%
npeBLueHHe TemnepaTyps kopnyca AJl Han
TeMOepatypoil OKpYKAIOImell GPEIM MOXET
yeemuunTeCH B 14 pasa

Yer

war
MATHNT), ROOKHBL BRTIOMHATEGH 663 NPHMEHG-
WA (CPPOMATRNTHEIX MATCPHANOR
18 MeXaHYECKOTO COCTWHCHAR  Bata
3peKTPONBUTATENS ¢ PAGOYMM MEXAHMIMOM B
cxmyio cxemy
DICCTOPRA  WIH  MYQTH, HACARWBACMBIC  Ha
BhxOAHOH Kowen pana POpMA KOMME DaNa
MOXCT GbITs WATHHAPICCKAR T TKAN, RANHHI-
puiccran ¢ peasGoit nox raiixy [letanu, yxper-
RAeMBIC HA BNy, NOJKRH GAITh AHRAMAMCCKA
orGanancuposars  JOMYCTAMAN  OCTATOARAR
HEYDRBHOBEUICHHOCT AETAJEH M MOMEHT HHOp-
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MUK Pazg, 11

UMM HATpY3KY, anBe)]BHHblH K Bajy anekT-

Mo XapaKTepCTHEE CETH aHANWIUDYIOT

poaBUraTENs, a0-
KyMeBTauuy
it X MC-

paboty 9B n cern Jaw soro
Wa_ xapaktepucraky 9B, mocrpoeinyic  npu

TOMHUKY MMTAMMA AOTKHO OCYMECTBAATECA B
CTPOTOM COOTBETCTBUM C MAPKUPOBKOR Bbi-
BOJHBIX KOHUOB W YKASAHAAMI TEXHUMECKUX
YCNOBUH, HCTDYKUME TO OKCTUIYRTAUWM WA
nacnopta Jng MapkupOBEA BHIBOAHBIX KOHUOB
NPAMEHAICTCR IBETHBIE NPOBOAA, BYKBbL, IUGPE
W 3HAKH TIONAPHOCTH HA KJIGMMHOM KOAORKE
Oco6oe BHUMAIHE CHELYET OGPATHTS Ha COGIO-
zenve

YIIoBOl wRCTOTC Bpamienus B
Koopaunatax H — {, CTEAYET RAROKUTH Xapak-
Tepuctuky cei {puc 1119) Touka nepecese-
WA ABYX KpuBBIX (paouas Touka) ONpEREIMT
nasnenne H, u mpowseogwtensuocTs @, 3B
npu ¢ro pabore B JaHHOH aIPOAUHAMHHECKOMH
cerit Pabowell ToWKe COOTBETCTBYST YCUOBHE,
KOTIa NpOUIBOMHTENZHOCT> PpaBHA  PACXOAY
BO3yXa, IPOXOASIUCTO HEPE3 CCTh, 3 AABJICHHE,

"
TaK KaK y MGKTPOABUTATERCH C BAEKTPOMNBI.
MU Dery.ISTOpaMI HaCTOTH BPALICHIA H KoM-

OB,— moTepe AdeenMs B CeTH
Tpu 3TOM pacxome
3man npowssomutensHocTs 3B, Mo ero

MyTaTOpamu oGpaTas 0 nomnolt
HANDAKCHAS NPUBOAMT K BHIKOAY M3 CTpos
Tpan3HCTOPOB

‘BSROZHbLIC XORLS! ATIEKTpOKBUTaTENeil NpH-
COCAMHAKOTCA K C8TH IUTaHUA C MOMOIBIO

MOWHO  ONPEHETHTS

smawcRma momeocta m KM n (pac 1120)

Jinn 3Toro 4opes pabovyIO TOMKY CACAYET

TIPOBCTH BOPTHKATBHYIO TIPAMYIO 4O MGpRCe-

wcema ee o xpupkin P=1(0) B n=/(Q)
B

nafikn Bo w3be obpuiea ww
HUS WIONAUMM BHIBOMHBIX KOHUOB HE c:lenyc-r
AOMYCKATS WX POIKMX TICPETHGOR M CKpYHEa-
"

11,32, BuGop 33eKTPOBEHTIARTOPOR
Aana

Towxn A 1 coot-
sercTRytomue sHatchux Mommocta  KIJ| no
mrxanam P u 0 [nn BuGopa OB B XOHKpeT-
HMX CIy4aMX NHMEHCHHA C YICTOM HCOGKO-
Akmof Teinosol

MOXHO HCNOMBIOBATH CHEUMATEUYIO HOMO-

JUns OXnamAHMs ANNapaTypst DpHMens-
1OTCA B OCHORHOM OCEBHC M LGHTpOBCKHbE
3B) A

rpaMmy (pic 1121), COLEPKALYIO CBOAYIO
© PaGovHX YHACTKAX A3POMHA-
MUSECKIX cepuit

XAPAKTEHCTHK  OCHOBHBIX
27IGKT Mastok
30aR TOIIOBYI0 MOEIIOCTE, KOTODYO He-

xapaxtepucTika ocembix 3B H = f(Q) mmeer
TPOBAJI HA HAYATEHOM YHACTKE — 30HY HOYCTOR-
anpoit pabors [loaTomy occmsic 9B uMeroT
o o y

Q mpr Mamx Hanopax H M MoTYT npmMc-
HAThCA B ANMAPATYPE GOABWOre OBHeMa ¢ Ma-
b a

CCEHTh, W TEPSTAA TEMNEPaTYP
MEXIY OXTakAACMON MOBEPXHOCTSIO U BOAAY-
XOM, TIO BepRHEH 4aCTH HOMOTPAMME OIpS-
AGNSIEM TOYKY MEPECEHEHMA 6, 3ATEM NpoBoAR
U3 TOWKA o BEPTRKANGHYI0 JHHMIO, Tepece-
KRIOMYIO HIKHIOIO 43CTh HOMOTPAMMEL, MOXHO
noao6paTh NoAXOAAylo ceputo B Tun 3B no
snawenmdi @ m H, monyuaemsix

TakKe AIX NOKANbHOrO OXNakjacHus uauGonee
HATPETHIX IEMEHTOB AINAPATYPEL.
3B

e
GONLIMM JARICHNEM NPU OTHOCHTEEHO Md-
ABIX pacxozax Bo3ayxa OHA NPHMEHHMM B
cHeTeMax ¢ GOMBNIMM A3POAMHAMMYCCKUM CO-
DPOTUEIEHMEM CETH

A% DOTEPH IdBACHMA B  TPOCTOM
BO3LYXONPOBOJS ONPEAENACTCA CYMMOH TIOTeph
DABAHHA WA BCEX Gro yuacTkax Xapakre-
PHCTHK CHOKHOK COTH MOXCT GbITh TIONYyEHA
CIOKEHUEM XapaKTEPHCTHK OTACTLHEX ywact-
KOB M OTBOTBNCHWA XdpaKTepucTuEa mOCHE-

YHACTKOR NP

nfeT coboit cymmy opammat H, a4 napan-
IGTLHO COGAMHCHHBIX — CyMMy abemace @ Xa-
PAKTEPHCTUKY CTPOAT DO TOYKAM, TIOMY4aEMBIM
B Pe3ybTaTe PACHETA NPH PAINMIHHX Pacxo-
A8X Q, WIM CHWMRIOT OTSITHBIM TYTCM IIpH
NPOAYBKE MaKeTd BO3AYXONpOBOAA

B TOWKAX NEPECCUCHNS BEPTHRAIbHON JHHME a
H XapRKTEPHCTHK DASIUMHEIX cepuit DB

11.33. Bufiop rekcrpoManmrTIGIX MydT

Bugst W TMMB 3MGKTDOMATHHTHEX MydT
BLIBUPAIOT, UCXOAS M3 TpeBoBaHMi K (yHKIIO-
HAJRHLIM ¥ MACCOOGHEMHSIM XaPAKTEHCTHKAM
©03AaBAEMOTO AeKTponpuBoaa IIpu 3ToM, Kak
MPABIIO, BOIMAKACT HEOBXOMUMOCTS MOMCKA
o 0

CBOHCTB 1 HEIOCTATKOB, TIPUCYIIUX PAIMHIHEIM
BUAaM MYQT B HHTOPSCAX PeIeRMA KORKDET-
Ol 3amawm  Mcxommaa wmaopmaums  Ans
NPUHATAR TPSNBAPUTENSHLIX DeMfcHHM MIpEA-
cTapjiesa B Tabn

Tummmei BHA 3ABHCAMOCTER, XapakTepi-
IYIOMMX MexaHMuecKMe W pabowme cBofcTEA
OCHOBHLIX BWIOB OJICKTDOMATHHTHEX My(T,
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Ta6anua 17 CpasHuTeTuian XapakTepROTHKA OCHOBMMIX CBOHCTS PEITNWNLX BEOB MEKTPO-

MArGKTHLX My$T

Bua aextpo-

MarnUTIGx MyGT TonoxHTensHsIC CBOACTED

HenocTatey

(M) BHCOKRI

yeunenus ky (carime 104) Brictpo-
nektcraue cpemee (s 10—15 pas
umke, qeM y [IM) Bricoknii x0ad-
$uipent  apdexTurHOCTH  (hy =
=300 — 400) MuHuMaTEEAs Mac-
ca n raGapuTeme pasMepel 1O
cpasuenmto ¢ M n [M

Hpskui T NEperpy’od-
HOR  CROCOGHOCTH {(Knep & 1 —1,2)
HecTaGHILHOCTE W HEMHEHHOCTH
MEXaHMaeCKo# M pabouel XapaKTe-
pucTHK

TI ™) BLICOKOE HeT-
BHe Mankii OCTATOYHHA MOMEHT
M, (0,05-0,5% Myo) Cpemnas
EPErpysoUHas CHOCOBHOCTE
(hep=13—1,5)  Cpemisz -
GexXTUBHOCTL (k= 5 — 50)

Macea u pasMept
Gomwe, wem y M  Vxyamesue
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Hpodoxterne maGs 118

— XapaxTopucTeRR Myt
anextpo- Pexam Obacta
MarHAT- Mexanueckas Pabosas paborit npuMeRena
RHX My
Topoit | 41/Mmax HyH Brmoueno—| B 6ricTpozeiicTayio-
KOBHIE 10 10 max DEIKIIOUCHO | WMX CHCTEMax  pery-
4 1y # CKOJNLXE- | TMPYEMOro  3MEKTpo-
a8 I o ume RPUBOSA ¥ CACAUMX
g5 i 85 cHCTEMAX, B TOPMO3-
i, HEIX M [4HAMOMETpY-
[ % a4 9ecKux yeTpofcTRax
02| g2
oG 88 a6 88 0 62 g lJ,i
g2 5 7 o f 7 LY
TucTepe- | M/Mmay M/ Meax Binioweno— | B BHICOKOCKOPOCTHHX
awcase | 17 10 u
" a8 1 CKOMLAC- | MCKTPONPHBOAEX 1
L] i Rue CHEAAUMX  CHCTEMax,
6 o5 A b TOPMOIMS ¥ mpe-
4 17 yer-
b L AT poiicTsax
02 02
0 0284 06 48 0 G2 6% 0,6 08
Vi e
Mpumesanwe r—r3— oBMoTKH F—

npencranneu B 1a6:| 118 o 3TuM maRRMM
MOXH OLCHHTE

BUA K TAGApUTHBM K MACCOUGREMHBIM Xa-
uageauil, B TOM YHCIC M K

nepno
BansAuC MypTH Ha pn50‘ry cucTeM

M3M Tak Xak C yMEHbIICHAEM TAGAPHTABIX
PAsMEpPOB TOWHOCTh ITHX M3fCHal CHHXACTCH,

11.3.4. Buibop »
INEKTPRUCCKHY MALMHH

RMM 3 TMABHBX KPHTEPHEB BHGOPE
WIM (pac 1122) SBaHeTICH TOUHOCTH, TAK Kak
CIEARAE CHCTEMEL M CHCTEMB] AMCTARUHOHHBX
nepesay, MOCTPOCHHBIC HA OTHX WBICTHSX,

X KaTeropuH cHeTeM
BMmecTe ¢ TeM H3 ITOro HE CIENYeT, YTO BO
M

oneHKy X xa-

BaBIIKCH kpHBWMI s BT H CoMbCHHOB, mpH-
BeOeARRIMM Ha puc 1123 u 1124
Anx obecmevenns TpeGopaumii X Hamex-
HoCTH Golice NpeANOTTATENLHEIM ABJIACTCH IPH-
MeHCHHE GOCKOWTAKTHBIX KOHCTpyKumit MM
IHAKO IIpM 3TOM CIEAYCT YMHTHIBATL, YTO
TOIHOCTL Gecxomamux u3nennii HECKONBKO

BCEX CrryMasx
CTPEMUTECH K HCHONBLIOBAHHMIO TONKO BRICOKO
TouAbx THuNOoB MOM uns UOM puicmux kmac-
€0B TOYHOCTH TOHYHOCTHBIC BOSMOXKHOCTH TCX
HIOH MHMX W3ACIHE neononnMo paccMaTpi-
Bath XEMHbIM

Xyme, qeM
Tpa euibope M3M HEOGXOAHMO CTPEMHTS-
€ K TOMY, 4TOOM yAOBICIBOPHTbL TEXHHUC-
ckHe TpeGOBAMMS Xk ammapaType G¢3 JOMONHH-
TENLHRIX MEP 3AUMTH OT BHEWHAX BO3NCH-

peImeRnsM, Mecmpacnunmxenmo B cxeMe, yoo-
BHIM U pexHMaM paboTM
B cax3n ¢ obweit

Ocofoc BEMMaHHE IpH BWGOPE HOMCHK-
natypsi UIM fomkHo GEIT, yAeneHO BOMpO-

TIOPH3ALAK ANNAPATYPR BO3pacTaroT TpeGoBa-

cam KOTOpHIE [UTS KAXOrO THOA
ANNAPATYPEI HEOGXOAMMO PeLIAT: KOMINEKCHO.
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Puc 1122 Bunst nipOPMALHOHHLX STCKTPHICCKHR MALIHH

TIpHMENHEHHe OTPANSEHHOTO HCA COpW ¥
Tunos V3M NO3BOIHT YRDOCTHTS BACTPOIKY K
HaNaZKy AINAPATYPH, OBTertHT NPOBCACHHE

Sot 1 341

Taxgesna-
pamops

fanepa-
L

H
i
[ )

anoprusa

xungrme-

A (cahk-
AoxKsie)

npuemmana
mparcpay-
mamopReE

roume o6pazom
BYMNHHE SKCHSHTDUCHTETS, & TAKKE CHemmaib-
nwe MydThH Bo wiGemande ysenwuewux mno-

Jlns UM HauGOTEE PauHOHANLHBIM ABIs-
2

e
xpennense BT, ®B, 1V u S

r BCc KOWCTPYKTHBHMWC 3MCMCHTH!
(CTPC/IKM, KOMTAKTRMC 5APaGAHTHKH, NOBOIKK
M T II), KOTOPHC YCTAHABIWBAIOTGA WA OCH

EODAYC, TAX KaK 37O MOXCT NDHBOOTH K Ha-

PYIIERNIO PABHOMEDHOCTH BOIAYIINOTO 3230pA,

2 CHEAOBATENLHO, H K NOTEPC TOTHOCTH
JlonenHuTenL AL

HOWXHM 6WTL T

TEMLHO OTEATAHCHPODAHLL
Toaxnioncue BT 1 cemsonnos x moron-
WHKGM ITHTARMS W OTICKTPUICCKHC COCAHHEHHS
 m

CKOrO IPOHCKOXIEHNS MOTYT NOBACHS 32 cOBO#
HETOMHOCTE COLICHEMHA BancB UBM c sanamu

obmoTox T
FCKTPHICCKAME CXOMaMHt
pu pabote BT B Kackanmuix cxemax

ApWraTenei CouNeHE-

AU BanoB OOW4HO He KOMKHA NpeEMmATH
001 M) 3matecHMR OTHX TOrpemHOCTCH B
-

HbIX

wa-
OPTKCHUE WX MOXET Kak HMCTh ROCTOSHRYIO
SMITHTYLY, TAK H HIMCRATRGK B AOCTATONHO
HpoKHX Npeaenax BencACTsMe TOro, ATO Npn

YCTPOHCTB, B XAWECTBE KOTOPHX DONYTMIA

MATBIX KDUBAA HAMAI~
HHamBaHHs Repmanion 79HM Goree iuHcina,
A JNeKTP #

c
BTyNKo# 1 THRA KDECTOBOH MyBTH, NO3BONA-

CTANK, TIpH TIOCTPOCHMM KACKATHMX CAew (Rax
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Pxc 1123 3apucumocts knacca ToyHocTn BT
OT BHEUIHETO AHAMETPA KOPEYCA

YMEHBINEHUA JONOJHUTENbHLIX IOTpPEMIHOCTEH)
PEKOMEHIIYeTCR HCTIOML30BAT B HATANE KacKana
BT ¢ MarHHTONpoBOZOM W3 mepmanos SOH
i cramm, & Bce
e BT — G MATRHTONPOBOAOM H3 NEDMAILION
T9HM
Vi mor
cXeM MoXeT OWTh JOCTHIHYTO TAKKE YBEIH-
weHHeM OTHOWEHHS Zy/Zpy JLAA STOTO He-
uT06u Kawaml (-
TaeMui) BT B XacKaje HMEN BAIXOZHOE CO-
Sormme, wem (-
Taoumi) BT, wm xe 4roBul Kodipumment
Tpancopmanun nuTaromero BT 6aum cymect-
BeHHO MeHbIe | OpHEHTRPOBOYHO COOTHOLIE-
HHE MEX(IY IMAMEHHAMI BXOIHMIX CONPOTHBIC-
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Prc 1124 34BHCHMOCTH TOTPOWSHOCTH GIEAO-

BAHKA CCIBCHHOB OT HAPYKHOTO AHGMETPA
pIy

a — TpanchOpMATOpHLE ConcHil 6 — WHAWFATOD
[Hg—

wmit BT » cxeme
n3 ycnomns

Z.uuk%zm.
e Zuxy U Zagyy — BXOIHEI

Viasa BXOIHOTO CONpOTHB-
semmt CKBT s pemume JIBT MoxeT Gurth
HCIONEIOBAN TONGKO B HAYANE KACKAZHOM
cxembl s peanmiamuu JIAHERHEIX QyHEUHO-

TIpeALLAYIIEro B nocnenylomzm BT, k- ko-
o BT

HaIbHBX Beaor HO OT

B Kackaje

Mpu DOCTPOSHWH KACKAAHEIX CXeM BCE
npumergemue BT JOMKHEL GBITH OTCHMMET-

JIBT Tuna JIBT-550
Perympopka MacTabop OCYIIECTBIAETCH
npu momomp MBT, KOTOPHE MOTYT 6MTh

AN dTOM ueMH
MCHSTh CICUMATLHMG CHMMETPMPYIOWINC yc'r-
poiictes Ha pac 1125 mpmeacRs aekTpa-
MOCKHC CREMBI HEKOTOPSIX TAUIOB CHMMETPH-
pyloumx  ycTpolicts, KOTOPME 0BeCTEHRAIOT
caMMeT BT s wacror
4001000 T

5 8 r 4 F A

B MOBOM MECTC KACKRLHOH CXEMbI
Bosee menccoobpasro MBT pasmeuats B Ha-
wANe KiCkaja, TAK KAK B 3TOM CHyIae OH
PaBOTACT IPN NMTAIOWEM HANPAKENWH C TO-
CTORHRON aMETATYZOH 1 HE BHOCHT ZOTIOMHH-
Tesmmx nOTpemROCTEl  MeGTOACIOTOKCHHE
MBT He fommHO 3aTPYaMSTh CHMMETPHDOB3-

5 8 T A4 A
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1125 DrexTpuueckue CXEMbi CHMMETDHPYIOUIMX YCTPONCTR ATA KACKAMHMLIX CEM NIpHME-
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WG GXoMB, TOITOMY )(:oﬁxmmmo, aTabet cro

taxthme ClH, HMeromue Gosbiyio y}lcnwylo

BEIXOAHOE
u He

i ocH, em

Tpanc¢opmropuu ANCTAHNUOHWRAS TNEpe-
Aaua ¢ Mpumeneanem BT npeactesaser coGoi

B B32UMHOTO BJHAHMS Mapall-
semsno paboraiomux CT1, KOTOPoE MpONBIA-
ETCA B YXOAC WX TONOKEHUE COINACOBAHMA

wacThul cryaalt

no IecATKOB WITYX)

HO,

CXEMBI (npu OAHOTO W3
BT-DPMEMHUKOB (MX MOXET OWTh OT COMHWI He B
TOPHBIX CeBCHMLT
c poTopoM
Ans  ofecneyends BOIMOXHO Gombuel

Botaroes, IpRMEM MaCT W3 MUK MOXET

HAXOJMITECA B JATOPMOKCHHOM peXuMe, 8

WACTh — B POKUME CISKEHU VMEHBUICHUE B3a-

MMAOro BiHAHMS BT-TPHEMHHEOR NOCTHraCTCH

BTOPUMHAIM GUMMETDUPOBAHHEM, OIHEKO MpH

STOM KPYTUSHA BHXOJHOTO CHIMANE TAKKE
o HOE

TOWHOCTH HCODXOAWMO CTPCMUTECH K TOMY,
urobut sce CII wmuixatopuodl AMCTEMIMON-
HOM [EPeiayy MMEJIH OAWHAKGBHE ICKTPUYC-
CKue TAPAMETPH M XPAKTEDHCTMKW, A TAKOKE
O/MHAKOBYIO HATPY3KY

Tipn pabotst

XpyTH3Hb! npu GOMeIOM TuCHe BT
BT-

c
MAZbIM BHXOJHBIM CONpOTWBJcHMeM u BT-
NIPUEMHHKOB C GOIBIIUM BXOXHBIM CONPOTURIC-
Huem JLI8 YBEAwMENHS KPYTHAHM BHXOAHOTO
curnane o6MOTKM BT-

B ompe-
senenuy wucna CII, KOTOpsIE MOTYT 6T NOg-
KIOUEHS. K TOMY WIM WHOMy faTawky Jlma
pemeHus 3TOre BONPOCA C NPHEMNEMOH s
MPAKTUKY TOYHOCTHEO MOHO BOCMOJE3OBATECA

MOTYT GbITh BKIIOMEHB! NOCNEAOBATENBHO, HO
MpU 3TOM TOYHOCTh AMCTAHIMOHHOH NEpeaayH
HECKOJIPKO YXYAWAETCH YMEHBUICHUIO NOTPElI-
HOCTH TPaHCHOPMATOPHOH AMCTAHLMOHHOK me-
peaaur B GOJLIIMHCTBE CIyYaeB crnocobeTByeT
nepRuHOE CHMMeTpUpOBaHue BT-naTiuka, Ko-
TOPOE OBLIMHO NPOHIBOSMTCS IAMBIKAHCM Ha-
KOpOTRO KBaApaTypHOH OGMOTKH
B TopHO# M

3
; pe
cebouHOB NP HEGOBINOM wmcne mapar-
nesbHo

Pa3HO [PUMEHATh GECKOHTAKTHLIE KOHCTPYK-
Wam 3THX WAEME TIpu GOMBIIOM WHCTE NpH-
CMHUKOB (9TO UMEET MECTO B

r wa puc 1126
B CBAM ¢ TEM, 4TO OPM NEPALIEIGHOR
pabore CIT 5 WHAWKATODHOM DEXMME Mx

M0~ *Hemfrpog ~lnat
20 i
p—""
/[ ;
~d

MAA
1 A

CHCTEMAX TPRMCOPMETOPHBIX ¥ UHAHKATOPHEIX
RECTAHIMOHHBIX NEPEAay, 3 TAKRC CHCTEMEX
CMEmaHHOTO THIZ) B CHydae HEOGXOAMMOCTH
B X8¥eCTBE AATYMEKR MOTYT NPHMEHATLCS KOH-

e <
2% / L
16 /
B 2
[ mn 300
4, "B A/rpllA

Puc 1126 3aBMCHMOCTH XOIMMECTBA KMIuKa-
TODHBIX (KpHEaS 1) W TPAHC(OPMRTOPHBIX
(kpHBas 2) CeBCHHOB-MPHEMHMKOB, PaGOTAI-
WUX OT OSHOTO AATYWRa OT YAENBHO! MOlu-
MOCTH NO NOMEPeyHO! OCH CENBCHHA-ARTIMKA

o wp 00 300
Pyg,mB-A/rpant

m 0 Hm frpag n=1
2

[T ]

100 200
Py mB-A[rprat
Puc 1127 3amHCUMOCTH YAEIBHOTO CHEXPO-

@ »
GecxonTaxThux (5) CITH 0T yacmshod Moin-
HOGTH MO NONCPCTHOR OCH JATAHKA MPH Pai-
JUHOM KOJMMECTBC N NPUCMAMKOS, NOMXITIO-

HACMBIX K OTHOMY ZATTHEY




§113 u

o ] 31

v NYKTHBHOCTE! MEXAY EMAAMR KabeiR BHOCT
548 koS / pritimsiga Rl o
80 mor cxem a BT

HOTO ¥ WHAYKTWBHOTO COMPOTMBJGHMH JMHHH
CBA3H P WHAMKATOPHHX JHCTBHUMOHHBIX Iepe-
6o nadax NPHBOAHT K YMEHLIIGHHIO YAENSHOIO
3 CHEXDOHUHPYIOMIETO MOMEHTA, & B TPAHC(OP-
\ P —x

v BHXOIHOT® cn
2 1 VMeHsIeRRE STVX BIMAHM, HADSAY C OT-
20 AMHBI JTMHHA CBA3H, JOCTHTAETCR
\ MpUMEHEHUEM OKPAHHPOBAHHLIX TPOBOAOB U
] xaGenel, KoM~
0 W 20 I dem u HELX fior 1

Prc 128 3aBMCHMOCTH KpYTWSHH TAXOTeHE-
PATOPOB OT BENATMHLI AMAMETPA KOPIyca

1 —achHxponHEe, 2 — GOCTOSHAOIO TOKA € HOJEIM

aKopem. 3 — NocTORMHOTO TOKa ¢ 3yBUOBMIM SKOpEM

w I\

’ N7z ]>
. a

a 0 2 70

Knace moungcmu

G yn

Puc 1129 3apHcMMOCTH Knacca TOYHOCTH
TRXOTEHEPATOPOB OT BEMMWMHES MMAMETPA KOP-
myca
I — acwnzpounkie, 2 — NOCTOSHHOTO TOKA ¢ WOMMM
aOpeM 3 — MOCTOSHHOTO TOKA C 36LOBEIM AKOpEM

YAEIbHN CHHXPOHHINPYIOUDEH MOMEHT YMEHE-
LBeTcK, BechMa BAKHO BLIGPATH TAKoA cn,
it

aneMEHTOB
Dyrkmponamsaue ceoictea TT NOCTORH-
HOTO W © TOKa TakKe
HEM OGPA30M 3aBHCAT OT X MaCCH H raba-
puTHNX pasMepos Ha puc 1128 u 1129
TPeNCTARICHB! KPUBhIE 3aBHCHMOCTER KPYTHIHB
XAPAKTEPHCTHE M KJACCOB TOTHOCTH OT AMa-
merpa Kopnyca acumxpornsx TII u TT mo-
CTOAHHOTO TOKa ¢ BO3GYRJEHMEM OT NOCTOAH-
HLX MarkuToB

11.3.5. OcofemiocTn KCLTySTAIRE
WRKTPUHCCKEX MABLIA MSJIOH MONMOCTH

3UBHCHT OT yCnoOBMI W DEXHMOB Hx pPaboTsl
b anmapaTYpe OHEM U3 OGHOBHBIX GBKTODOE,
RIMSIOLX Ha paGoTocmocobuocTs MMM,
SBIAETCA NOBGINEHHAS TEMICPATYPS, Bo3jei-
CTPHE KOTOPOH ONPEAENAET WHTEHCHBHOCTH H3-
HAIIMBAHHS H CTADEHMS Y3oB W JeTaeil
OMMM B nponecce 3KCILIYATAUWH
HauGonblee BIMAHWE NOBBILEHHAR TeM-
IEpATYPA OKB3WBAET Ha PAGOTOCTOCOBHOCTH
0cH opHEM
3 cnaGhIX y:nuu BMMM 0CoBeHHO IMEKTPO-
apurarenei OTKa3s! NOAUMIHMKOB AIIE BCErO
¥3-3a TONOMEH um
MepekoCa  BHEINIMETO KOJBNA OTHOCHTEILHO

XoTo, 6u paory
wucna CIT ¢ coxpaHenMeM yACABHOTO cm-lxpo-
© MOMEeHTA yAems-

HOTO CHHXPOHH3IUDYIONIETO MOMEHTA KONTAKT-
mux u GeckouTakTHbix CII OT yaemsHOl MoK
HOCTH [8TTUKA TpPH DASIHTHOM THCIE NOX-
Ha

puc 1127

Tips npuvenenan BT 1 CEIBCHHOB B Pac-
CPONOTOMEHHAX  CXEMAX  CHETHO-DELIAIOLINX
CHCTEM M CHCTE! nepenay

Xapakrep 3aPUCHMOCTH cpemHeli Hapa-
Gotkm no otkaza MMM or TemmepaTypht
okpymmiomieHi cpexbl moxaan ma puc 1130

Tpu Bo3xelCTBAM MOBHIIEHHON TeMMepa-
TYPH TPOUCXOZMT TAKKE YXYAUICHHE 3JEKTPH-
YECKUX H MEXZHHYECKHX CBOWCTE H3ONAMAH,
BHI3BAHHOE NIPOIECCAMH TEILIOBOIO CTAPEHHS,
KOTOPOE UPHEONMT K NOTEPe IMACTHIHOCTH
VM3ONAUMH U CHUKEHWIO €€ BIEKTPUIECKOH W

Heo6x0aMMO ymum., BIMAHE HA WX paGoTy
JIMHHU CBA3W. AKTHPHOE CONPOTHBICHWE JTHHHH
CBS3M W eFO W3MEHEHWE OT TOMIICPaTyPhl,
& TAKKe HATHYUC NBDASHTHLIX EMKOCTSH W MH-

i npowRoCTH
3aMeTHOE  BIMAWWE Ha LOATOBCTHOCTS
SMMM, 1 B [EpEYI0 OIEPEAS KOWIGKTOP-

HBIX,
napnenne ITlpy ymemsmenuw arTmocdeproro
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Puc 1130 THNAUHEE 34BHCHMOCTH CPEANErO

BPeMEHN 6EIOTKATHOA PaBOTEL OT TEMIEPATY DI
OKpYXaIOWwEd Cpeasl ANS ABMTATENEH MOCTONH-
HOTO TOKa (1), aCHHXPOHHEIX (2) B GECKOHTAKT-
HBIX Cenbeutos (3)
~ Bpems rapatTiinoll napaborin mo TY 1, —
cpennee BpEMs BAPAGOTKH O OrKA3A

am e é
75 —
H
50
25 !
e
w5 20 g1 # B
p, 133,300
Puc 1131 OBacts amauenuit ROOMHMTCAB-

HOrO Harpesa KOpmyca JBUraTens NpH OOHu-
KEHMH JABIEHUS OKDYKAIOL(Ero BO3AYXa
I~ Payou=8 BT 2— Py =150 Br

RBMeHMA YXYRIRIOTCS YCIOBEA TEIIOOTAAUM
¢ nosepxrocTE DMMM, Tak Kak yMeHbIaeTcs
HHTEHCHBHOCTb KOHBEKNHOHHOTO TENNIOOTBOAA,

a y y
SMMM cocrasaser nuum 10— (5% obwmed
remnoornanu Harpes DMMM npa soaefi-
CTBME TIOHEAEMHOTO JaBlewds 3aBUCHT OT g
KOHCIDYKIMM, MOIHOCTH M XOS(irinenTa
vemonb3opannst Ha puc 1131 nokasawa aamu-
CHMOCTB JOMO/IHUTENBHOTO HATPEBA KOJLIEKTOP-
Mol ABHFATERcH NOCTORHHOTO TOKa OT WOHM-
AEHROTO KABACHAS K PASIHHON TEMIIEPATYPE
OKpysaromeh Jins  RPYTHX BUAQR

Pic 1132 MI3HOC LICTOX PAIHMHbIX MAPOX B
YCIOBHSX NOHMKCHHOTO AdBACHUS OKpYXdio-
Wero Bo3yxa 3a 10 4 pabOTH MpH MIOTHOCTH
ToK4(50 —80)I0 * A/MM2 N CKODOCTH CKOJBb
Kemus weTkn 2,5~3 mjc
1—MIC74 2—-BT| 3—BT-3 4— MI'M-1

KPOME HACPEBA, IPOHCXOQUT YCKOPEHHBII WIHOC
UgeTOK, OBYCTOBNCHH Tem, UTO NPH TONMKE-
HEM STMOC(EPHOrO AJBNCHHS 3HAMHTENBHO
enaru »
& BO3ayXe, HapylaeTes npoliecc O6pa30BaHNA
NOMMTYPH (NPOCIOikH H3 OKMCH MeAH W Tpa-
(UTE) HE NOBEPXHOCTH KOJUIEKTOPHBIX TIACTHN,
NTO NpMBONMT X ymenmacHmo xodpduuncHTa
TPeHMS METOK O KOMNGKTOp W GLICTPOMY WX
wamocy Ha puc 1132 npusexems: I1padmii,
XapAKTEPHIYIOLIHE HIHOC ILETOK PATIHYHBIX
MapOK B 3ABCHMOCTH OT TMOCHEPHOTD IaB-
nenns
MexanuiecKue HArpyIKM OKA3BIBAIOT Hdu-
Gonbiuiee BAUSHUE HA KOMIEKTOpHME IBHTATENH
u xowTakTame MOM [Ipu mosnelictaun mexa-
HUMECKHX HATYIOK MCHAETCH NEpexomHoe Co-
OPOTHBCHHE MEXIY IETKOH M KOMIEKTOPOM
BoeHCTBiE BUGPALMORNbIX HACPYI0K HR “ac-
TOTEX, DEBHMX {HIM KpaTHbiX) COBCTBEMHOR
it HacToTe wert TOPHOTO
Y308, MOKET DPUBECTH K BeChMd IHATMTEND-
HEIM HIMEHEHUIM NEPEXOAHOTO CONPOTHRIEHNS
V KOAIEKTOpHEIX ABATATENEH ITO CYUECTREHHD
YXYAILZET KOMMYTALHIO i DPHBOIMT X YCKODEH-
HOMY M3HOCY IETOR U KOJIEKTOPH, & TAXKE X
OBMIIEHHIO YPOBHS PAAMONOMEX, & DM YCKO-
pemHMAX, AOCTHFAIONIIX ONPENENEHHEIX HAUCHIH
HA 5THX 9ACTOTAX, MOXET HMCTH MECTO NOMHMNi
Pa3phIB KORTAKTA
MexaHudeCKHE HArpYIXM MOTYT MPHBECTH

MMM xapaxtep
Venuuentte emmepatypss IMMM, Kax 6ut0
[OKAlaHO BHINle, NPUBOTMT K CHUXCHMIO ce
RoNroBewHOCTH

TIpu pabote KomrexToprux SMMM 5 yo-
noBusX 0 ar 0 nabients,

X BHTKOB WK OGPHIBY
NpOBOA OBMOTOX, OCOGEHHO €CAM NEpER FTHM
M3OIAAS TIETEpENa CTApEHUE B PE3YILTATE
ApYruX BUNOB BOIJEHCTBUM
MexaHRUeCKAe HATPYIXY BEISMBAIOT TAKKS
axa

OcobeHHO B YCIOBMAX TAYGOKOTO BaKyyMs,

P p
MMM (44CTOTh! Bpawerus u oTpeBasiemora
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Rypy Mom

BHEPALIH HA OGNYHEHNYIO HIONALMIO OHA Pac-
TpecKHRAETCA M OCHmACTCS
anMALEH NPUBONKMT K YXyO-

e

P
Imewiio paBoTH NONMMTHAKORLX y3MOB B pe-
3YNBTATE PATHONA3A CMA3KY (OKHCIIEHAE, Paspy-
IleHRe CTPYKTYDH! 3ATYCTHTENA, HCTIAPEHHE Nie-
TyuHx GpAKITEH) NPOHCKOLNT YBenEveuHe BA3-
KOCTE BILIOTH 1o 3aTBepAcsauEx Ilpn atom

<

¥y MOMEHT TPEHAS B NOAMIMITHKKAX,

pacrer ToK K
tporanus CYIIECTBEWHO CHIKAIOTC PECy peHAle

|
" N\ { {
N

yanos
B HOHWIMpPOBAHHOI CpPeAE YXYMILACTCR pa-

"

6ota YanoB ¥ HEHTPO-

v e [

PEFYIATOPOR  YaCTOTH
uTO CHEKAET

Puc 1133 n30-
mamen BT pasiMdmbx THNOB OT  BpeMeHn
i Blax-

HOCTH
xouTakTHbie BT, 2 3 — GeckoHTakTabe

TOKa apAraTench, BEXOTHOTO BT,

manan T
MBM MOTyT BHXOAHTS 33 MPEACTH ROMYC-
TUMEIX HODM BCEACTEME WIMEHEHHS MATHET-
HoH NPOHWHEEMOCTU HEKOTOPHX MAapok nep-
MaIos, NPHMEHACMEX /UIS MarHETONPOBOLOR
Tlocite OGJIyHEHNS HEHTPOHAME METANTE EOH-
CTPYKUHH MAIUHH TNPHOBPETAIOT HABEACHHYIO
PanMOAKTHBHOCTE JIN% CO3NAHMA MALIHH C MO-

ocratounsiii' 3/IC TF u Ap) u MoryT 6uiTh
OpEYHHOR YXONA NapamMeTpOB 3a NOHYCTHMBIE
BOPMEI
Tpk Bo3aelicTsRK 1a IMMM noBEIIEHHOK
Bo3TyXa

ay?
CHRKCHHE CONpOTHBICRMR MaoNATAE (prc 11 33),
JMCHBINGETCH cc ONEXTPEYECKAT OPOWHOCTH
Brara npoHEKaeT B HMEIOUIMECS B HIOJISIEH

npume-
HAOTCH CHUANEHAE MATePHATH B KOMITEX-
Tylonme w3zeTMR

11.3.6, Koupoas xavectsa mepex yeTanoswoi
B a0SPATYpY, MPOPENAKTAKA W XpABCume
ATEKTPHHECKAX MAUINE MAJ0H MODHOCTH

H3-32 BOIMOXHMIX OUEGOK KORTPOTCPOE,

MEKpOTPELIEHE! H B
(8 coBOXymHOCTH ¢ HeficTRHEM ADYrEX (axTo-
pos)

Tpumenenne MMM 5 crcremax apTo-
MaTHEKY ATOMHBIX DEAKTOPOB CEVIOBHX M JHEPre-
TE4ECKMX YCTAaHOBOK 0OyclnoBimBaeT Heo6XonE-

a TaxKe nipagwn
sanns u xpancwAs cpoma IMMM, moctynaro-
LA HA SABOMbI-HITOTOBHTSNM ANMAPETYPE,
MOTYT OKAZaTECS HEPAGOTOCTIOCOBREIC HAZCTHR
VAHTHBAR, TTO KOHTPON NaPaMETPOB B COCTaRe
aNMapaTypHl, MPAKTHMCCKA WEROIMOKEH, ATR

MOCTs BX paboTel mpH BO3 K-
CTBHE HOHHSUPYIOUIAX H3MyHERHil (N0TOKA HelT-
POHOB  raMMa-#aTyHerus) TIPH STOM NPOHCKO-
DAT HOHH3AREA H3ONANME, CTPYKTYPHEIC HIME-
HEHHS M3OJAIMOHHBIX, CMA3OYHBIX, MATRETHEIX,

narpes

B 22BACHMOCTH OT MOLIHOCTH 036! H3TY-
MEHI COTIPOTMBJIGHHE H3ONRIMH MOKST CHH-
Xartecg Ha 2—3 nopuuka W Gonee CHuxaeTcH
SMEKTPHYECKAS M OCOBEHHO MEXAHMUECKAR TIPOY-
BOCTH M3OANAE, NOCTE NPEKPANICHUS OBMyHe-
HHA HMEKTPOUZONAUMONHHE CBORCTBA MACTHHHO

nponepkn SMMM no mapa-
MeTpaM, ONpPENeNsloNMM MX PpaboTocnocot-
HOCTb B ANNApaType, HeOBXOMMMO (POBOLHTA
BXOAHOH KOHTPONL

TIpH OpOBCHEHAH BXORHOTO KOWTPONE
DMMM [OMKHEL NOABEPrATECH, KAK MPABMIO,
100%-1i0k MpoBepke B HCKTIOMHTENBHBIX CIY-
@K, KOTAA CIOIIHOM KOHTPOME HEBOIMOKEH,
P © XoWT-

pons

Jina ycTanonaeuns paboToCHocobHOCTR K
CTENCHM NPHTOAHOCTH BMINOHENMS H3ACTHEM
CBOMX (yHKUMH 1A BROAROM EORTPONC JOTK-

crmxente
IPOYHOCTH HEOBPATEMO

Hanmenee yCTORTHBA K BO3IEHCTEHIO HATy~
9enE}t HTOPONIIACTOBAR HIONARKS, GOTEE CTOH-
XMMHM ABJAIOTCH NOJEHMEORAR KpEMHHI-

BE BCS TIPOBEPKE n xa-

Ha np
TOMHBIX HCIHTAHHX

JInA BISBACHUA H YCTPAHCHHA CKDAITBEK
zehiekror DMMM MOTYT HOABEPraTecs Tpe-
B am-

opr Jrers Sy © mue-
Tpn i

mapaType WNE Ha CTEHJaX, EMUTEDYIOUIMX
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peanbHble pexHMul Jxcmuyaramuu. IIpu sroM
PeXHEMb ROMEH

Tiponecc CTapeHHA CMAE3KH (MCHAPEHME,

peEuMaM, ykasamgniM B TY Ba  Maummel.
ANHTENBEOCTD TPCHUPOBOK HE AOIKHA NPEBhl-
mats 100 4, & ppems

CBS3AE C YBeHYERMEM BIKOCTH K 0Gpasosa-
HHEM 0Caaka, KOTOpHIA, OTKIAAHBASCE A Bpa-

HECTHIO BpeMEHH

Ha pxonuom xonTpOsIe He
NPOPOINMTb CHEOMANbHMH OTGOP H3pemult MO
6onee WECTKHM HOPMAM, I€M 3TO NPEAYCMOT-
pero TY Ha Hux

Hns

RACTAX
i y TPeHue U yXyJumaeT
G CTapeHMA CMasKH

FABHETCH YBE/MUEHHE CTATHECKOTO MOMEHTA
TPCHER, 7O DPHBOZMT K YBGTHMOHWO HATA-
xounn Tporasiun y awsratenel (puc 1 34) u

5M

HaNCKHOCTH ANA HEKOTOPHX BHAOR 3MMM

CKHX (periaMeHTHRIX) Pabot, Ha JTamax axc-
ILTyATAIME ¥ XPARCHUA MAIIHH.

TORHOC
(puc. 1135)
JlaMTeNbHOE XPaHEHHUE onzunﬂ Hebma-

HOCTD H cmwpxuuue periaMenTHEX  pabot

HOCTh I -mpnoru yana Beneacr-
BHE POCTA OKMCHOM UTRHKH HA KOIJIEKTOPHBIX

(rompmax) uepexon-

»
9eCKOM OOCHYWHBAHHH MMEIOT MAIMHM CO

anekTpomeHraTeH ¥ TL, KOHTAKTHAE CEACHAH,
BT, ¢asospamarcnu, Y yrma) Pasbopra
pemonT MBM e pomycxaiorcs

Tlpu xpageam

Hoe MEXAY wWweTkof U KOJIEXTOo-
POM, 9TO DpHBOAMT K  HecTAaGHILHOCTH
KOHTAKTA WTH monHOH ero moTepe. B atom
CIIy4AC NBHIATENH MOTYT HMETh BHICOKOE Hi-
DpEReHHE TPOTARYS KA He By.IyT AMYCKATECE,
CYIIECTBEHHO YXYMUASTCH TOYHOCTH G-

Ha

B pery-
NSPHEIC JADYCKH MX ODH HOMMHAIGHOM HA-
TNpAKCHHH DHTAHES ¥ QNMIENBHOCTH PaGOTRI

max ® CcHCTeM,
HU3M

Tepen ycranoBskolt B ammapaTypy ABHIa-
TN, RpOICATIME xum HOG XpaHEHHe, He-

1-3 mun IlcpHOTHMYHOCT, TAaKHX 3aMYCKOB HampA-
B S zome s 58 10 1S mun pabore Ea

xony TOKA

usonsEIHA vacTel Ma- o creayeT

mm-x nomyckaerca #e Gomee 3 pas ucmurTa- Ha npy

TeNbHLIM HanpSKCHHEM, NOHIECHHBIM HA 20 %
omocumuo TIOTHOTO 3HAMEHHS

KOTOPOM HECTOTA BPAIICKHA A XOJOCTOM XOIY
OMWKHA GbiTs B Npencnax HomuEasHRoHK Tlocie

paboTs
3MMM Heo6x0AHMO CTpOro cosmmm-n, npa-

IUTAHMA OKUCHES
TIeHKa, KEK OpaBWiIo, MpOGHBAETC M O Mepe

BUJIA MX XDAHCHHS,
TaK

axops <

©OBOKYII-
oors daxropon o:pyxmmn cpebi BLI3LBACT
MaTe-

BOCCTANAB/IMBACTCR, & HANPEACHMC TPOTAHHE

CTapeHHe ao ypoers Brmowe-
puasos, e nox u EpaTko-
Tel BpemenRas paGoTa 10 YCTAHOBKH B ANNADATYPY
Tpo-
TARMS 38 CMET CHUWEHMS BS3KOCTH CMAIKH,
[ KOTOpa% NOCTE ATMTENBEOTO XPaHEHMS HAXO-
Urp/urpr 1 IWTCS, KAK [PABKJIO, B 38TYCTEBIIEM COCTONHHY
! 7
4
z ’ I
3’
1
'
W 140" [—=
2 4 6§ @ ap, ™A 0
4§ 8 xproA

Puc 1134 XapakTep M3MCHCHHS HANpSReHHS
TPOraHUA KOMNCKTOPELIX (I} M ACHHXPORHBIX
(2) neuraTenchi B NPOIRCCE XpaHCHMA

Puc 1135 Xapakrep HIMEHCHHS DOCPEWHOCTH
CIIENOBANMS CEBCUHOB B NIPOLECCE XPAHEHHA
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Prc 11.36 OGMACTS OTHOCHTENSHOTO HIMCHE- I T e

Hi% 9ACTOTH BPAIICHHA NBATATeNell NOCTORH-
HOTO TOKA C UEHTPODEKHO-BUGPAHOHHBIM
PErYAATOPOM B TPONECCE XPAHCHHS

3HAYHTENLHO TPYAHES MPOMCXOAMT BOCCTA-
HOBJIEAME HOPManbHOX pPabOTHI KOHTAKTHOTO
yana M3M, Tax xax Komvartmnie M3M pato-
TAIOT Ha HMIXUX 4aCTOTAX BPAIIEHHS, NIOITOMY
BOCCTAHOBREHWE HOPMATLHOM PAGOTH KOHTAKTa
no © ABu-

Puc 1137 Xapaxrep WIMEHEHUS CONpPOTHR-
NEHWS MIONALMY INEKTPUYIECKHX MAILIMH B NPO-
1eCCe XpRHEHUS

cBoficTs DTO MPHBOIMT X CHHACHHIO CONPO-
THBNCHMA H3OJAIMM (puc 11.37) u ee anext-
pHuecKoli npotHocTH OHAKO MOCHKE NPOCYINKH
MBIEH B HODMAJBHBIX YCIOBHAX OKDYXAI0-
el CPELl WIH IIPH NOBLIIERHOR TEMIIEDATYDE

raTenam,

Tipu anuTepEOM XpaneHug, ocofenno npu
8037CHCTBUH TIOBHINCHHOH TEMWEPATYPHl H €6
IMKRHHECKEX UIMEHEHUAX, BICACTBHE YCTATOCT-
HBIX SBACHI B METALNAX YXYIUAIOTCA ynpy-
THE CBOMCTEA KOHTAXTHHIX IDYXEHH Y IBRIATe-
Jefi C LEHTPOGEKHBIM PETYIATOPOM HaCTOTHI
BpAlCHMA, 4TO NDUBOZUT K YKOAY WACTOTRI
BpalEAUs ABWTATENCH 3a TNPEAENbl YCTAHOB-
nemune 8 TV (pc. 11.36)

JIIHTENTRAOE XPAHGHHE YXYMUACT TRKAE
IMEXTPHNECKHE M MEXAHWYECKUE CBONCTBA Mlo-
namEe IMMM. B pesynsrate crapemus mio-
HIEn c'rallonn'rcl xpyll:oﬁ, B Hell IOABAROTCH

HIONAUHA
TIPAXTHYECKH [0 TIEPBOHANATBHLX 3HAYCHRH,
BoazelicTue oxpyWkatome cpeant, 0coben-
HO NpH AARMYHH ATPECCHBHBIX IpWMECEH, BhI-
3nBaeT
cxux pevanedt TIpH AMMTENLHOM XDAHGHMM Ta-
KHE JETANM CREAYET ANWIATh CMAIKAMM
LUATUM-221 mnm CAM-3, obianaomemu

CyIIecTBEHHOE BAHAHEE JIHTENMLHOE XPaHe-
HHC OKAIHBAET HA GESOTKAIHOCTH B HAPA-
Gotky IMMM

OUTUMANBLELIMH  yCTOBHSMM  XpAHEHMA
3MMM creayer CYHTATh, TEMNEDATYDY 5
15°C ¢ mepenazom 3a ¢yTkH Be Gonee 5°C,

TPeMHHE sars
B monmnomme Mampnam.x Takke compo-
ux

Hy10 BO3AYXA B Mpedenax
40— 55%, OTCYTCTBHE OCAJXOW, NLAB, AKTHB-
HBIX BEINECTR ¥ OMONOTUICCKMX BAMUNHMI.
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ACHUHXPOHHBIE 3JEKTPOABHUTATEIM MAJIO¥ MOIHOCTU
A9 CHCTEM ABTOMATHKH

12.1. Cunosrie

B cHcTeMax aBTOMATHMKH NpPUMEHSIOTCH

JBA BHAA ACHHXPOHHHIX apuratenei (AJl) ma-

10/ MOMHOCTH CHIOBME W YNpABSEMHIC
Cpenn cunomsrx  AJl Aysiue XapaxTe-

Py m nyckoBoro
sowenra. o1 L7 10 45 Tpexgazmeie AL
HMEIOT XOPOILINE MACCOOGHEMHME NOXA3ATENH
(omnomerme maccw u obmema AJl Kk ero
noseanol mommuoctn) I10 3THM MOKA3ATENAM
OHM YCIYNAKOT TOMBKO XOMLIEKTOPHBIM AWMTaTE-

PUCTUKH HMEIOT onu
] i MarauT-

M 0 ToKa

HOTO NOMA, KOTOPOE BO HGEX PERMMaX paGoThi
ocTaeTca npakTdweckd kpyromsim  Koisenca-
Topuete AJl (aByxdasneie) ycTynaior Tpexdas-
HLIM TOTO Ke TaBAPHTA M0 IHAYEHMAM NO-
JIe3HO# MOUTHOCTH, BPAIMAIOLRTO U MYCKOBOTO
MOMEHTOB MpHMEpHO Ha 1y

Tpexdaansie AJl HA MACTOTY NUTAIIErO
nanpskenus 400 u 50 I'n mveior KIJ or
15 no 85% (Gomsmume amavenwn KILJ coot-
BETCIBVIOT BGONBIINM  HAYCHHAM  MOTIEIHOH

K AJl uMeioT KparnocT
IyeKoROra wowetna or 0,170 0,5 1 Makcumans-
oo T © 2 Maccoobsemisie moka-
:mTe,vm ux Ha 40—60 % xyke, ¥eM Tpex-
Qaambix AJL (¢ yleTom macesl M oBmema

¢ pa-
6OYUM U MYCKOBBIM KOHJCHCATOPAMH MpH-
MEHAIOTCA PEAKe, XOTA Y HMX M yAaeTes
NOMYUATH BHCOKHC KPATHOCTH RYCKOBOTO MO-
MeaTa (1o 5—6) Tlpn setbope cunomsix AJ
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Puc 121 CxeMl BITIOHEHIR TPEXDITHLX B~ o
ratenci cepun JIA HA WACTOTHI HampseHus o5
muramms 400 w 1000 Tnm mpn Cp® 40 M
O6MOTOK B 38e30y (4) W TPEYFOILHWE (5) ad Cpm22 meP Pl

B croOKax yKasaHEl BHBOLBI IUIN ABHFATens
AT 21920

Cp Ca — pabosait w nycRoRO# KORACHCATOpE

Puc 122 Cxemsr pemovenus apurateneii JAQ
42441 na nanpsxenns 115 B (a) u 220 B (6)






