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! BeZOMCTBEHHH® CTpPOK- !
MUHUC TEPCT BO cmpo-—{ TEAbHHE HOPMH i BOH 1-53-74
MTEJBCTBA NP6ANDH-:
ATHiL He@rﬂﬂgﬁ i B nporaoanpo-} MHHHE)TerascTpoi
!
!

'a30B0#f MPOMHILAECH-~': BAHKD HM3MOHOHKA 3aRHT-
HOCTH HRX cnoﬁcrgﬁaaonﬁuaon-
HHX NOKPHTHEH H napamer-
POB YyCTAHOBOK Ka®OXRBOIl ,.Eggpgggraﬂm
JAHUTH MAIrHCTPANBHHX ; P

TP YO ONPOBOAO B

ey Sl e el Sl oy

| OBLWWKME MNONOXEHUA

1.1, MarucTpaibHHE CTalbHHE TPYOONPOBOAN 3alAMANTCA  OF
NOA36MHOK KOPDO3UM KOMIJNOKCHO, T.6. HIONALUMOHHHMH JTOKDHTHAMM
K CpelCTBAMM 3ASKTPOXKMUYECKON SAEMTH.

l.., B xayecTBe M3 OJANMOHHHX MNOKPHTHMA MAr¥CTPAABHHX TPY-
OONpOBOZOB B HACTOAWE6E BPOMA NPHMBHANT IIOKDHTHA HA OCHOBE OM-—
PTYMANX MACTHK (HODM8JABHAR M3 ONAUMA TOMMMHOM 4,0 MM ¥ ycHUIeH-
Hafg = 6,0 MM) H MDOJUMOPHHX MATOPHAEJIOB,

Ha tpyCompomozax, NMOCTPOSHHRX /0 IY6O ., NPUMEHAAHCH B
OCHOBHOM OUTYMHHEe U3OJNAUMOHHHE NOKPDHTHA TPEX THNOB: HODMAADL -~
EHe - ToxmuHON 3,0 MM,yCHN6HHHE - 6,0 MM K BECHM8 YCUNCGHHHE -
9,0 Mu,

1.3, W30JAUMOHENS NOKPHTHA CO BpOMEHEeM CTApepnT, B CBASK
C UYOM YXYyAMADTCR WX SREMTHHE CBOHCTBAa; YMCAO K pasmep ASPEKTOB
B [NOKDHTHM pacTeT, YBeJMyUBas OT'0JEGHHOCTHL TPYyOONDOBOAA.

Crapesue MOKPHTHH BHSHBAGT HEOOXOZMMOCTE (AAA MOXAEpX8-
HUA 3aLMTHOM NJAOTHOCTH TOKA HA AAHHOM yYaCTKe COODYXeHMA B
TOYEeHUO BCEI'O MepUOZa IKCINYATAUMHM) 'IHCO0 YBeJMYABATH 3IaLATHHE
TOKM KaTOAHHX CTAHUMHE M MX KOIMYecTBO,ANO0 DPOMOHTKPOBETH H30-
AAUMOD H& ZGHHOM y4acTKe.

! Yrsepxaeuu MurmCcTEpCTBOM | CpOK BBOAGHKA
BHeC 6HH | HopraROM nmpomumiexHocrd | I ausapa I975 r.
RHAACTou ! 23 anpens 1974 r. ! Cpok geficTsus A0
! ! 3aMeHN HOBHM JAOKYy-
! ! MEHTOM
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1.4, llpn NpOGKTHPOBAHMKA KOMNIOKCHON BAWMTH MATHCTDAIbH LK
TPpyOOHpPOBOROB HEOOXOABMO pacfionarark MHQOpMau#eidl 00 M3MeHeLkH
BO BpPEeMeHE COCTOfHMA MIONAKMOHHEX NOKPHTHI M MapaMeTpPOB INEKT-
PO3BHHATH.,

I.0. HaoronamKe YKa38HUA NPEAHA3SEAUGHH ANA MPOIAO3MDOBaHUA
BO BPEMEGHH CBOMCTB M3ONANMORHNX MOKDHTHE ¥ napamerpoB 3A6KTPO-
38I{ETH HE YYS8CTHAX MBI'MCTDAIABHHX TPYOONPOBOAOB C KATOZHOK 3a-
HATOK,

1.6, lip# cocrapneHB¥ HACTOSMEX YHA3aHMH OHJM MCHOAB30BA-
HH De3yAbTaTH HAYYHO-KHCCHEAOBATEALCKMX pacoT BHWACTa no sugp-
AGHED 38KOEOMGDHOCTH M3MCHGHHR NAPDAMETDOB 3&WNTH BO BpeMerH,
NOAYYOHHHE H8 OCHOBE AHAAM38 CTATHCTHMYOGCKUX AABHHENX ZA6#CT ByOIKX
TPYOONPOBOAOB ¥ MOZONeH, a TAKEe paspadoraHHHX "PexoMeHzauui
10 NPOT'HOSKPOBAHKD 3PPOKTHBHOCTH IE&MUTHOIO ZASHCTBHA M ROADTO-
BOYHOCTE H3ONAHNMOHHLX NOKPHTHE NMOA3EMHHX MATKCTPAABHHX TPYOO-
nposogoz™ [ I].

1.7, IpOrBO3KpOBAHEE HOMGHORRA JAWHTHHX CBOHCTB M30ARUM-
OHHHX NOKPHTHE, 8 CcleA0BaTeAbHO, M NAPEMETPOB IAGKTPO3aAMMTH
103 BOAKT:

CPABHMBATD PPEOKTHBHOCTD HM3O0AALUMOBHEX NOKDHTME C LEABD
BHOOpE HBHKOONEE ONTUMAJBHHX IJsd KOHMKDOTHHX YCAOBKK IKCNIy&T8~-
L{HK 5

OLIEEMBATH COCTOAHME HIOAANMOHHLX NOXKPHTHE Ha ZelcTByDilMX
TPYCORPOBOZAAX B ADOOK NepMOJ IKCHAYATEUHH ;

NNAHKPOBATH MOTPeCEHEG MOMBOCTHE CPOGACTB 3JEKTPO3alMTH N
34TPETH H3 MX JKCHAYATALKD,

1.8. YxasaHMA He pacapocTpaawrca BHa& rpy0onposoAN, ylO-
X6HRHE MIM NPOKNANHBAEMHEe B paliOHaX MHOIOJeTHOR MED3JNOTH ¥ B

FOPHHX YCAOBHSAX.

2 NPOMHO3MPOBAHME M3MEHEHUA 3AWWTHBIX CBOWNCTB
N30NAUMOHHDBIX MOKPbITUWN
MATUCTPASNBLHBIX TPYBONPOBOLOB

2.1. 3agUTHHE CBOKCTBA MIONAUMOHEHX MOKPHTER Mar#CTpaib-

HHX TpPyOONPOBOXOB CO BPOMEHOM M3MEHANTCH (CHEXAPTCH) NOZ BEEA~
HueM MBOTMX (GAKTOpPOB, BH3BAHAWX YCHOBHAME CTDOMTEIBCTBE B 3IAC—

axyaTauun TPYOONpPOBOJOB.
4



2ele JBULATHHE CBOHCTBE HIOAANHMOHHHX MNOKPHTHHE MArHCTPadAb-
HHX TPYOONpPOBOAOB HAKOOJES MOJNHO XapPaKTepu3aynTCA NepexXOAHHM

COINPOTUBIGHAEM TPyOa-3eMid.

2.5, W3MeHeHNe NMepexOfHOr0 CONPOTHRIGHUA TPYyOa=-36MAA BO
BPOMGHH X8PAKTEPU3yeTCA B OOmEM CAyuYae KpMBOH, NpeACTABAGHHOH
HE puCc.l. C ToysHUGM BPOMOEM I6DExXO/HOE6 CONPOTMBICHUES MSOAMDPO-

Puc.Il. lisMeHeHMe IEPeXOAHOT0 CONPOTUBISHHA TPyGa-3eMin /{n
BO BpeMeHM C

BaHHOTO TPYOOIPOBOLS 45;(%) CTPEOMHTCH K ISPEXOIHOMY COINpO=-

TUBIGHMD HOW30NMPOBAEHOTO TPYOOMpoBOAA /i, .
¢.4, llepexozHoe CONPOTHRACHUE TPYO3-3oMJAA H3MOHASTCHA BO

BPGMGHK OpH C = I roxa, T.€. OpH DOKPHTHH, [OPH KOTPOPOro Ha-
CHIYEeHH JJAEKTPOJIATOM, 0 CAsAypleHd 38KOHOMEDHOCTH.



— 0~ T
RnH* _TZ{E (€
| Koy et m°,

b, —

R, (tl=R,

I'Z0 R x ~ KOHOYHO® NEPexOZHOe CONPOTEBIGHHE prﬁa-aauﬁﬂ.OH.uz;

Ky ~ HGYANBHOO NEPEXOZHOE CONPOTHRIGHKE TPy(a~36MIA,

On.izi
t =~ Bpeus ONpeZeNeHHA NePeXOZHOI'D CONPOTUBISHHA,TUAH;
Tz =~ nocTOAHHAS BPEMOEH CTAPEHUS NOKPWTUH, I'OZH.
2.0, HOHBUHO® NePexOHOE COMDPOTHUBISHME TDyOa-3eMiA OIpe-

A8JADT K8K COMPOTHBIEHUS DACTEKAHHAK HEeH3OJHPOBAHHOIO TPYyOONpO-
BO KA RP:

MRP:-‘-B"D &10’4 Ko Oﬂ'ﬂz, ()

R” 2 D2 HR

K

rne MU, - yAenbHOe SNSKTPHYECKOE COMPOTHBIGHME IPYHTE HE
IrayOuHe 3aJerarus TpyOuw, OM.M;

U - nguauwerp TpyoOmpOBOZA, M;

H - payGHHa 3aaeraHRfd TPYOONPOBOAA, M;

Ky - npogoasHOe CONPOTHRIGHEE TPYGOMpOBOZa, OM/M.

Beaduusa R, ONpeLeXsqeTCA MO HOMOTpaMMe (nMpuaoxeHue I)
B 34BUCHMOCTE OT YA6ABHOI'0 3JEKTPHYECKOI'O0 CONPOTHMERIGHHA IPYH-—
Ta, AMaMerpa TpyOONpoBOA8 NpM IAyOMHE 6r0 3aJ6raHufd I M A0
BepXHOR oOpasybueii,

2.6, Ben¥yuEa yAGILHOr'O IJAEGKTPUYECKOI'0 CONPOTMBIEHMA I'pyH-
T8 ONPEACAAGTOR IyTeM UM3MEeDOHMI C NOMONBD YETHPEXIAOKTPOZHOH
CYMMETPMYHEO}i yCTAHOBKM, MeTOAMKA HM3MeDeRME ¥ OOpPACOTKH pe3syib-
TATOB M3JOXoHA B "WHCTPYKUUM OO pacyeTy ¥ NPOEKTHPOBAHKN Ka-
T0AHOM 3QUUTH TPYOORPOBOZOEB OT MOA36MHOH KOPPO3MK" [2] .

2.7, [IpopoxrHOe CONPOTUBIGHUE TPYOONPOBOAS ONPEAEAASTCH

N0 (OpMyIe
P, 107"
== =~ 0‘
ET SE(D-J")J\ /"‘l (3)
I'xe tﬁ% ~ yAeNbHO8 JAEKTPUYECKOS COMPOTHBIGEHE TPYORO# CT8-

d' < TojmmHA CTOHKM TPYGOMPOBOAA, M.



BOIMQUEHE YZAOABHOI'0 3JEKTPMYECKOIr0 CONPOTUBICHEA DASAMYHHX
MapOK TPYOHOW CT&JM NDPUBEAGHH B Ta0A.l

Tadmuga 1

| YZeanHOO DHEKTPHUYOCKOS CONPOTHR—

-
—

i Mapka TpyGHOH | IoHUE 5866303’2: IpK TeMnepa-
; c0o

crat | Type One
L. 17TC 0,247
2. 17r2CQ 0,245
3. 08r2Ce 0,243
4 1812 0,218
5. 18T2CAQ 0,266
6. I8XT'2CAQ 0,260
7. 15I'CTW 0,281
8. C13 0,218

[IpoxoJibEOS CONPOTHBAGHEE TPYOORDOEBOZS U3 CTAIK C yA6AD—
HEM 3JGKTPMUECHEM CONpPOTEBACHMEM, DpanBEmM 0,240  OMe npK-

B6ZEHO B NPUIOXGHMU 2, .
Ecam sapxa TpyOHOU CTajE jeuasecrHa, TO BOARUMEA N/

npuHEEMaercA pasro#t 0,245 0‘;

Ipeumeugyas 6., I[IpU onpeseneHks MPOZOLLHOTO
CONPOTHU BICHUA rgyﬁonponona HeOOXOZMMO YUYHTHBATH BIMAHME
TeMIepaTypu No QopMyxAe

R,ge =Ry [14e (£°-20°)]

rae R..® R, .- NPOAOABHOE CONDOTUBAGHAS COOTBOTOT-
20" pBemHO NpK TeMIepazType rggﬁonponona
t® (3 ¥C) u mpu 2000, /ml;I
« ~ TeMHeparypHuE KOSDPHIHOHT, -5-5- ‘

CpezrAsa seauuymAa o JAia TPyOHEuX cTalefl paBEA 0,0035—%Eu

2.8, HayaapHOe nepexOAHOe CONPOTMBIGHHME TPyCa-seMAs Jif
NPOSKTUPYOMHX TPYOONPOBOAOB, NMOANGKSHKX HCHHTERMD MOTOAOM Ka-—

2oZHOM MONAPU3ALMM | 2|, NPUHEMESTCSH PaBHHM {0y OuoaC.

2.9, Npezesn H3MBHOHES NOCTOAHHOR BPeMEBM CTAPEHMA NOK-
puTHA (AA8 OpMOTMPOBOYEHX DPACYETOB) B 3aBMCHMOCTA OT XApaKTe-

DHCTHKM I'DPyHTa ¥ €TI0 YJAEAbHOI'0 BJEKTPUYOCKOTO CONPOTUBIGHMA
NpHBOZAGHH B Ta0d.2. 7



Tacadua 2

Tun m3oxaguoHHOro Hipea6i MSMEHOHMA NOCTOAHHEOR BPOMEHM CT&-

DNOKPHTRA . POHMA TNOKDHTRA IJA _TI'DYHTOB

NOCYAHO~TAHHBCEHNX ¢CONOHYAKOBHX
=J0-50 OMeM: R=20=200 OMeM? =[O0 OMeM

BRYyuEOSE

HODMS8JALHOO
( Oy = 4 wu) 8~16 16-30 48

CHAOEHO®
Sy = 6 Mu) 12-20 20-40 8-16

NoaumepHOE NG~
HOYHO® ¢

oZHOCHOKHOS I2«25 25=45 6-12
AByxcaokuoe 20-40 40~50 10-20

2.10. llpg NporHos4poBaHMM HKSMEHGHMSA NepPEXOZHOIO CONPOTHER~-

A6HEA BO BPOMEHM HA ZGHCTBYDMHHX MAI'MCTPAABHHX TPYOCOHPOBOASX
NOCTOAHHAA BPGMEHM CTapeHus I, ONpeZelneTCr U3 CASAYOWEro Bh-

paZeHuAL

E:t-f %RRE &) - &LRHK I'OjH, (4)
RiNay — eﬂRn(t»;)
~ PpeMs M3MOEPOHMA NePEXOZHOIO COIMPOTHBIGHMA (BPOMS
OTCYMTHBEESCA C MOMEHTA yKIAAKM TPyOONpPOEBOXA B
I'PYHT), TOZH;
Rn(fﬂ—rnepaxonnoa CONPOTHBACEME TpyOa-3eMid Ha paccmar-
DUBAGMOM YYaCTKE TPYOOmpoBOZa B MOMGHT BpPEMEHH
t,, OmM.u4;
K ., — NepexOZHOe CONPOTHMBAGHME TPYyCa-aeMis Ha TOM Xe
ygacTKe B HayaibHoe BpeMa ( t = 0), Ou.M°
Tpruoeuahune, Nirepsar spedend ( U -1,)
AOAXOH OWTH GOIbWE BDEMBHHM, NPH KOTOPOM BHIOJHAETCA yCJO-
BHO:

rae t,

Ron Ko (t1)~ 100 7 3"6;
RNH




rae ¢ - OTHOCHTOABHASA MOTPEWBOCTE uanepe%na (onpenene-
HHs ) NepexOAHOI'0 CONPOTEBICRMA, 4. KAA NpanTH-
JeCKEx pacyseTos £ =~ 10%F.

2.11. Ecix HaysabHOE NMEpAXOZHO® CONDOTHBAGHKS /., Ea zeil-
CTBYNOIHX TPYOONPOBOASX N0 KAKMM-AMOO MPUYMHAM HE ONPEXEAANOCH,
T0 NOCTOAHHYN BPEMOHE CTAPORMA HeOOXOXKMO ONDeZelATH IO BHpa-
XOHMID:

LR, (L)~ Rax
Te=t,- tf).?/z/?ﬂ/t)*izfﬁ,(é -~y TOAH, ()

-~ 3HAYOHHSA BDPEMEHH ONpeAcHoHHA NEePexOAHOTO
COHDOTHBIGHHA TpyOa-3eMid, I'OXA;

Rn (t,) B K, (tz)- NepexOAHHE CONPOTUBIGHHA TPYO8-S6MAA CO-

OTBETCTBEEHO B MOMEHTH t 6 M t, TR

rae t,, B tz

2.12. llepex0OZHOEe CONPOTHBAGHKE TPyOa-36eMiA B JOOK rozg
axcnnyaraud R, (t,, t, ® T.A.) OHPSAGHAETCA N0 AAHHHM M3-
MEpoHHHE 3&EMTHOM DA3HOCTH HOTEHIMAJOB TpyCa-3eMAd B COOTBET—~

BECTREM C METOXUKOK (mpHNOXeHUS 3 ).

2.13. HayanbrHOE 3HAUCHHE NEPEXOAHOIO CONPOTMBIGHHA TPyCa-
36MJIsI B 9TOM CJyyae CAGAYST ONpOASAATH NO QPOPMYAE

Ralt) %5 e 6)
Re |

Ron= K

Celle lIpH NPOTHO3MPOBAHHM H3MEHEHHUS NMEPEXOAHOIO CONPOTUB~
NGHHA TPpyOa-36MAA N0 AAHELM M3MODOHMA (ONpezeNeHUs) MEPEXOAHO-
I'0 CONPDOTHBAOHUA B KAKOR-AHOO MOMEHT 3KCHNAYATALMH CHERYET NPH=-

MEHATD POPMYNY

R, {t)=Rm( Ro(tm)] 4 Ou-llzg (7)

RHR .

rae K, (t,)- sHaueHHe NePEXOAROTO COMPOTUBIECHHA B MOMEHT
BpeMeHH T, .



2.10. Bpena t, , B TOUGHHE KOTOPOI'0 BeJMYMHA N6PeXOAHOI'O
CONPDOTHBAGHRA TPYO4-36MAA CHHBKAACH A0 OnpeReaeRHOH, Hanepex

3aAGHHOH BEANVMEN K, (tm), ONpeAedfAerCs BHPAXGHREM:

_+ CnRu = bnRy(ty)
= e TaR, ) - iRy ®)

2.6, IpOrHO3MPOBAEME R3MEOHERES COCTOAHMA U3OAFHMOHHOIO
GORDHTHA BO BPOMGHM 110 MSMOHOHEN CpenHed BOAKUYHMHH MOPEXOAHOIO

CONPOTHBAGHMA TPyOa-semig (N0 AAMHEG 3aRMTHOK SOHH) HPOMIBORUT-
CHA B COOTBETCTBEM C BHPOXEGHHMOM:

e e——

U :
Rn(tj_}.-(t} Ouew?, ©)

rze U -~ opexHee 3HAYGHHO HANOXEHHOR DAsHOCTH MOTOHIUMAENOB
TpyGa-36MIR Ha YYACTKE TPYOONPOEBOAG, PABHOM ANAHE
_ 3am¥rHEOd 30HN oxHO# VK3, B;
J.&J -~ CPeHAe BHAYGHHME NAOTHOCTH TOKA HA 3TOM YYyacTKe,

A/uC,

2.17. Cposnee 3HEYEHKE HAJOXEHHOR DPA3HOCTHE NOTEHIUMANOB

Tpyda-8eMan OPE paoOTE XBYX CMSEHHY. YCT&ROBOK RATOZHOM 3amKry
(YK3 ) pa=mno

_ ?
U = &U;Uu (i"“fia ) B, (I0)
U ¢

rae ([, ® U, - BaNOXeHH&R PA3HOCTH NOTEHNHAJNOB TPYCa-BeMAA
COOTBETCTEOHAO B TOYKe JpoHaxa ¥ B KOHUe fie-
ya SasMTHOK 30HH (MMHMMANHHOE NO &0COANTHOM
BeJAMY¥REe 3BAUYGHKE HANOXGHHOA DA3HOCTH NOTEH~
[EEA0B TpyGa~-3eMin Mexay srHud JH3 ), B.

2.18., NA0oTHOCTS> TOKA OHpEZElNsdeTCA M3 HAHHHX K3MEPOHHE Cu-~
IH TOKS YK3 M AAMHN 3apNTHOH 30HM

7= x%’z ANe, (1I)
rge J -~ cuua Toka JK3, A;

L ~ pamps 38METHOR 30HH, M,

10



2.19. UsMeHeHHEe CpeZHO} NAOTHOCTH TOKA BO BPOMORM C MOMGEH-

YRNaZKK Tpyoonposoza ® A0 20 jer ONMOHBRETCH CAGAYNKEM ypaB-
ROHKEM POerpecCuH

—

F =7, anf, (12)

T7e ;H - CPOAHAA NAOTHOCTH TOKA B HAVANbHHK NEDHROJ BRCHIIY-
aragee (nociue aanepmeana BISI'OHACHMGHNA NOKDHTHA),
A/M, Tipu t = 0, jOl=¢n ;

P - KosppHyHeR?, xapanrepnaynnnﬁ CKOPOCTh HSMOHEHMA
NMIOTHOCTH TOKA BO BpeMeHH, I/rojx.

Koapguuuenr [ npenuuasT 3Hayemus or 0,II8 zo 0,I33 I/roz.
ll.uﬂ NPUOJIEXSHHHX PacyeToB mnmy /3 Caepyer NPMHMMATL Dap-
Hoi 0,125 I/roz.

2+20. Las NDOrHO3MPOBAHHUSA M3MEHOHUF NAOTHOCTHM TOKS  HAE
AeficTBYORMX TPYOONpOBORax B Qopuyuny (I2) EMecTo j, AoCTaToy-
HO NOZCTABUTH SHAUGHME CpeZHO# NAOTHOCTH TOHA B JOOOH MOMEHT
Bp M OHU é}" (t,), TOTAS8 BOARUMHA ; ( t ) Oymer passa

T)=F (tn) el (1)

2

IAe t,, - MOMEHT BDEMEHN H3MeDeHMA (ONpeAeleHHA) NIOTHOCTE
TOKA ;L' (t, )s TOMH. _

2.21. Beawwga [ MOXeT GuTD CKODDOKTEPOBAHE HO AAHHHM
H3MEp OHKMA CHIAH 303& % MINHH 3aMHTHOR 30HH KA&TOZAHLX YCTEHOBOK

o QOPMYRe /3= t - 41 . IEA 9T0TO CTPONTCH Ipaj¥K 38BN

| CHMOCTN NNOTHOCTH TOKA OT BDEMOEM B KoopzmEaraXx  C(nim T .
Togkk HaMepoHHH OcpexHANTCA OpAMO# AHHMEH (pHC.Z2).

2,22, [IPOTHOSHPOBAHKE USMEHGHHMA NEPEXOAHOr0 CONPOTHBIO-
HAA TPyOa-BeMAA H& ZeilcTBynmEXx TPyGoNnpoBozax B Nepuox or 1
A0 20 NeT MOX6T OCYRECTBIATHCA NO QOpPMyNe

R, (t}=ﬁ,,,,-e“ﬁt Ou . u%. (I14)

I1



Puc.2. lpuMep Onpepenenus Kosfdunuenta [ 00 pesyxsra-
PaM M3MepeHNA MAOTHOCTK TOKA Ha JenCTByDIleM TDy-
0OlIPOBOZEG

3 NPOrHO3MPOBAHWUE U3MEHEHUSA NMAPAMETPOB
YCTAHOBOK KATOAHOW 3ALNTH

3.1. OCHOBHHMM lapaMeTpaM¥ yCTEHOBOK KaTOXHOM (3MeKTPO-
XAMBYECKOli ) 3aHATH ABIANTCA CHIa 3aMUTHOrO TOKA M ZJNHHA 3aMMT-
HO{i 30HH, KOTOpHE ONPBALJIARICH BeAXUKHOE [epexozHOIr0 CONPOTHB-

I6HUA.

B 38BMCHMOCTH OT 3HAUGHHA STHX NapaMeTpPOB MpH NMPOCKTHPO-
BAHMM DeNAaeTCd BOMPOC O BHOOPE MOMHOCTH SJAOKTPOXUMUUECKHX YyC-
T8HOBOK, THHNEe ¥ KOJANYECTBO AHOIHBX sa3eMJeHul, AJMHE ApeH&E-
Hux NPOBOZAOB, & TAKKE O DasMeWeHMK 3AEKTPO3AWATHHX yCTaHOBOK
no Tpacce MarucTPaibHOTO TPyOOInpOBOAA.

3.2, OCHOBHHE NABPAMETDPH BAGKTPOXMMMUUECHON 3aNMMTH 32BUCHT
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OT HeJOro paza MCXOZAHMX AAHHHX, M3 KOTODHX TOALKO IIepPexXOAHOe
COOPOTUBJICHUE TpyOa-3eMAf CYeCTBEHHO MU3MEGHAGTCR BO BDPEMeHH,

5.5, W3aMeHOHNAE NEPEXOAHOTO CONDPOTHBICHAN TPYy(a—36MJA BO
BPBMEHHM B [1ePBYD 04Ysp6eAP CKA3LBAETCA HA M3MEHSHMY BXOAHOIO COMH-
POTUBIAGHMA TPYOONpOoBOAA K MOCTOAHHOR DP&A&CAPOCTPAHERKA TOKa BAOJE
TPYOONpPOBOAd. JTH ABA [apaMeTpa B CBOKW OYSPEADL ONPEAGNANT U3~
MEHOHME -BO BPEGMOHW CHJH TOKA M AJMHH 3aMHATHOK 30HH yCTAHOBOK
KaTOAHON 3 aiHTH.

¢4, BXOZaHO® COMPOTHBIECHUE TpYCONPOBOXE KAK QYHKUHD BpE-
MeE¥ Z (t ) chenyeT OnpeAeNdATh U3 BHPAKGHUHA

2 (H)= 5 Ve Ry (] (15)

HIM

Z(é)=ZHw(ﬁ), (I58)

raie K. - NPOZOABHOE CONpPOTHBIGHUE Tpyconposoxa, Om/M,
BeauuuHa K, ONpeAendeTrcs B COOTBETCTBHK C Tpe-
COBAHUAMM It. 2./ HAaCTOARMX YKa3aHul;
Z, -~ BXOXHOe CONPOTHBIBHKE TPYCOMPOBOZA B HAYAJBHHHA
nepuog aKkcnayarTanuy, O i

2 = é VR Ry s (16)

c;)ﬁg~— KO3DYHUIIMEHT, XapaKTepHU3yNi(Mii U3MEHEHHS 3aNUTHHX
CBOMHCTB OOKPHTHE (Oe3pa3MepHas BEJIMYMHAE )
r

w(t):( Em‘,) 2 (To*t ) (17)

K nu '

[lp UCNOAB30BEHMM JAHHHX BEPOATHOCTHO-CTATHCTHYECKOI'O
aH8JIM38 NpP¥ BpeMeHM, MeHbuieM 20 IeT

cw(t)=e T . (18)

3.5, llocTroAHHYD pachnpoCTpaHeHMs TOKA BZONb TPYyOONpPOBOAE
oL (t ) Kak YYHKUMKD BPEMEHHM CjioZyeT ONpPeAeddATh U3 BHPAKCHHA:

£ (tl=y/ B 19)
TP R I (
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AKX £,
LE=GEr s (194

rae oL, -~ MNOCTOAHHAH PACNPOCTPAHEHH: TOKA BAOLE TPYOOHpPOBO-~
X8 B HagsApHul NeDHOX IXCAJyATAaUUR TDYOOINDOBOAA

OC’H= "é‘z"‘ I/u (20)
fH

3,6, [I[pOTHOBUDPOBARKG H3MEKEGHMA CHJAN TOKE M YJAMHH BAWUTHOH
30HH CI6AY6T NPOM3BOARTE NO COOTBETCTBYONMM PACUSTHHM METOXH-~
KaM, M3JoxeHHM B "MHCTDYKIMK N0 pacuery K IPOGKTHPOBBHEL Ka-
TOAROM 28WUTH TPYGOMPOBOAOB OT NOx3eMHO| xoppoaumu™, BCH 2-19-70
[2]. B pacueTHHe BUDaXeHMR NOACTABNANT BHAUGHAS NEPEXOAHOTO
CONPOTHBAGHUA TPYyCa-~36MIA KM EXOAHOTO COMPOTHBIAGHMA TPYOOupO-
BOZG ¥ NOCTOAHHOK pPacnpoCTpaHEHMs TOKS KAK QyHKUMHE BpeMeRM, OM-
peeiHeMHe B COOTBETCTBME C HACTOANEMN JKasammamu (on,2,.22,
3.4 K 3.5).

3.7, [[pOrHO3MPOBANKE E3MOHOEHA CHuK TOKA J (T ) B3O Bpe~
MOHM ZIAA OPHOAMXSNHEHX PA&CYSTOB DK SOAGHHOM ¥ HOMSMEHHOM MH-
TePBAJEe PACCTAHOBKM KATOAHUX CTaHUUE ClenyerT HNPOM3BOAUTD (10

popMyae

. 1
T s (21)
rae J[t)- cune Toka B MoMeHT BpeMeHm t , A;

J, = HBYaIbHAA CHIa TOKA SAmUTHO{ YCTOHOBKH, A;

t - MOMGHT BDOMOHE ONDEAGIEHUS CHIW TOKA, TOXH.

3.8. [IporH03¥pOBaRMS M3MOHOHMS ANMHY 3aUMTHOH 30HH  BO
BPEMOHM XNA NPACAMXEHBHX PACY6TOB CAGAYET NDOH3BOAETE JI0 QOp-
Myle

L(t)'-:-“l_,”w(t) M, (22)
rae L (t) - AadHa 38mRTEOM 30HN B MOMGHT BPEMGHH £ , M;
Ly - RavaibHAA AJAKHA BAUETHOH SOHN, M.

3¢9+ [IpOTrHO3KpPOBAHNE H3MOREHUN N4PAMETDOB IIGKTPO3AWKTH
napalielbHHX TPYGONPOBOZIOE CIEAYST NPOM3BOAUTD NO RHHEIPHBE~
ZGHHEM BNpaxeB¥MaM. Cuna TOKA B TPyGOnpoBOoAze HPK DTOM ONpeZend-
6TCA B COOTBETCTBHM C MOTOAMKOM (upuaomeHme 4 ).
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MPRIOXEHRE 3
METOIMKA OINPEAEAEHAA NEPEXOAHOTO
COMPOTURAEHKRA TPYBA-3EMIA

lepexozHOe CONPOTHBIGHHE TpyCa-—-3eMid HA ZAeHCTEBYOWHX TDYy-
GonpoBoAax B JNGOH roz skcnayarauns K, (t); RnftZ) . o s R”(t)
Ha yu8CTKSE 5,2 ONpeAsAAETCH MO NAHHHM U3MEPEHWUK DA3HOCTH MO~
TEHUMAJOB TpyOa-3eMid:

F IR
En([t): 4 g:z il UH.HZ,
g/?,l ur31‘ (t)
uraz{‘é)
TAe Llrjf I LZT3Z - HAJOKEHHHe Pa3HOCTH IIOTEHUHAJIOB TPyOa-3eM-

I COOTBETCTBEHHO B TOYKax X, ¥ X, TPy-
GORpOBOZA (PHC.3),
{,, - paccTOAHKe MEXAy TOUKAMK M3MeDeHHH, M.

2.,

7 xz
KQ/R 007/1’@0;
CManyud

Avodwoe L [,
0 IENNEHUE

Puc.3. CxeMa onpejelieHus [epexOAHOIO CONpPOTUBIEHMA TPyOa-
3eMJIA M30JUPOBAHHHX MAruCTPaIbHHX TPYGOMPOBOAOB

HanioXeHBYW P&3ROCTH NOTEHLNAAADB N0 AQHhLM uaMepesui onpe-
JAADT CJueAy LM O0pa3OoM:

u731: u‘harﬂ, B uej B,

e Ll,,, - oouas 3auMTHAA PasHOCTb MOTEHUUANOB TPyOa-3eMi,
{  u3MepeHHAA B TOYKE X, ; "



U g, ~— GCTECTROHHAA DaSHOCTL MOTEHUHAIOB TPY0E~3EMIR B

TOYKO ‘Ii H
~ ONpEASNAETCA aHANOrMWO U, .

U
OpesMeuas K o, I[Ipy npoBesesdd M3MEDEHEY He-
00XOZUNO COGADZATH CAEAYDUHE YCAOBHA:

1) aonxea padoTarts TOARKO oxHa YK3, & ZB6 COCexHRMe C
JKS ZOoXxMH OHTH BHEIDYOHH ;

2) TOUKE H3MEPeHM) C LN HMCKIONYGHRMA BIMAHMA HOJAA

AEOZHOIO 3a36MIOHHMA AONXHH HAXOAMTHCA HA PACCTOSHAK
Xy=5 y ( J - paccrosuue OT TPyGOUPOBOZR AO AHOZHOrO 3a-

3eMICHUA NPK 3TOM [, =0, - T,<< 7L );

3)[Uuse, | [Uusw, | ¥ OHE ZOAXHH OTIXUATHCH ADYT OF
Apyra R 0T BOUMYMRH ),  HE MEHEG 4Y6M HA 0,00 B;

4) HO POKOMOHAYOTCHA TOYKH M3MEDEHNRA BHOMPATH HE TDy-
Gonposone B mecrax, rae |l < U,1 B.
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[IPRJOCXEHUE 4
MBMECEHRE CRIN TOKA 3AUMTH
B {APAJLIEJbHNX TPYHOMPOBOLAX

1, 3ayHTs NnapalienbHHX TPYCONPDOBOZAOB MOXET OCYLECTBAATH~
CA OZHOM MJIM HeCHOAbLHMMH K&TOAHLMH YCTAHOBHAMA,

Z. llpn OFCYTCTEMM IJIyXO} SJEKTPUYECKOH IOPOMHYKM MIH Tex-
HOJNOI'MYOCKOK NOpOMNYKM MEXAY TPyOONpOBOZAMM CHN& TOKA B Kax-
ZOM TPYyOOONpOROAE KM3MEpAETCH HENOCPEACTBEHHO BOAbLTMETPaM¥, oC-
T4 370 NPEAYCMOTDEHO CXeMO# yCTaHOBKH,

3, MouwHoCcTh, 3aTpPAYSHHAR HA I8NUTY KAKOIO~AMO0 U3 Napal-
JIBAbHHX TPYyOONPOBOAOB, ONPEAEIAETCH U3 RBHPBXEGHUSA:

_ Jy
P:‘— — a6 o5 }
rge ;. - MOMHOCTH, 3aTPA4YEHREA H& ( -THi TPyCONnpo-
BOX, KBT;

Fos - MONHOCTH, NOTPEONASMAA KATOZHOH YCTAHOBKOM, KBT;
J; = cuaa TOKA 3JAMETH L -I'0 PTPYOONpPOBOZE, A;
Jo§ - Cuia TOKA 3aMBTH KATOZHOM yCTaHOBKM, A,

4, [Ipyu HaNMYUKM TEXHOJNOr4Y4yeCKOX KM IIUyXOd IASKTPHUECKOU
NepeMHUYKE MEXZY TPyOONPORBOLAMM CHI8 TOKE 3aUUTH ONpPERcAReTCH
NyreM U3MEeDOHUA NAASHUA HANpPAKEHUA Ha TPyOOmpOBOA6 COpaBs i
CclleB8 OT TOYKU ZpeHaxa (I6PeMHYKH). Pacyer CHIN TOKA NPOBOAHT-

cA [0 LOpMYJS

rae A\/ﬁl M AV, ~ nageHue HAaNPANEHMA HA YYRCTKE TPYOONPOBOAR
COOTBETCTBEHHO CNpaBa ¥ CleBa OT TOYKM Zpe-
Haga (NepeMuyKH), B;
1,,. B 7T, ~— CONDOTHBIEHM® yuacTxa TPyOOMPOROA4, HA KO-
TOPOM HM3MEDPA6TCH NazeHUe HANPAKGHUS COOT-
BETCTBEHHO CIeBa M CIHpaBa OT TOYKM APeHaxa

(nepeMugxK ), OM;

t.=R ¢ O,
rne [, - OPOKOJBEO® CONMpOTUBIEHHE TPYOONPOBOAa, Ou/M;
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{ - puMu8 y4yacTka, Ha KOTOPOM U3MepseTCA NajecHHe Ham-
DAKEHAR, M.

CxeMa ONMpOAGNOHMA TOKA B MapajilsibHbX TPyoOomposojax  no
HafcHKD HANpAXEHUA NPUBERAGHA Ha DUC.4.

o, '—\9'——' N/
il—ILIIIJIII/

) =I= i d
Y SN l-

/5

Puc.4. CxeMa ONpejeleHus TOKAa B MApPaIeibHHX TPYyOOnpOBOZAX
N0 mazeHKY HanpaAxeHus:

I~M3MEpUTEAbHHA MPUOOD 2-naﬁannenbnue rpydonpw%zm- 3~KOHT~
D0 bEO—-U3MGpHTEABLH NyHKT; 4~KaTOAHAA CTAHUMA; O-aHOAHO®

3a3eMicHHE, 6-nepeuﬂqna

Beruquny { pexoMeBAyeTCH NpuHMMaTh papuoii 500 M, a pac-
CTORHME OT TOUKM ApEHAXa 70 Hayala yyacTKa MamepeHun ( - He
MeHee TDex ZAUeMeTPOB TPYyOOnpOBOZAA.
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