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PeropreHAarlrru

3€LIIE|AHI4' TIC'JII'I3TI{JIEHOBbIX

KOHTpOnbHOfO IpOBOAHT{Ka.

rpy0onpoBoAoB

uo pa6ore c rupu6opaMr{ <<Vuunepca.n-911 M-M7> rpr rou
r{3oJrflrl[[ Ha ra3o- n neQrenpoBo4ax, [poAyKTorrpoBoAax
iloucrc HecaHrcrlrroHrrpoBaHHbrx Bpe3oK.

1. Cra.nrHofi rpy6oilpoBoA.

MarucrpalbHbre rpy6onpoBoAbr BbrrroJrHeHbr tr3 cr€rrr
I,I3JIo)KeHHbre nrr4x{e clpaBe.qnr4Bhr .{nr cra[bHbrx rpy6onpono
coBpeMeHHhre TexHoJrofrru Anfl fa3orrpoBoAoB
rrpe.4naf aIoT K r,rcnoJrb3oBaHlllo noJIz3Tr4JIeHoBbIe

PACNTPOCTPAHEHNE CNTHA]IA TEHEPATOPA IIO TP

CurHar reHeparopa nyqure Bcero pacn
TpyoonpoBoAY, T.K. cT€urb f,BJrf,eTcfl, r44eanbHbrM rrpoBoAHLrKo

3eMJrez cyu{ecTByeT ABa BHAa
Curnar reHeparopa ilporeKaer

Mex4y rp1'6onpoBoAoM r4
AKTI4BHA.'I I{ CMKOCTHA'.

ro qenu feHeparop-rpyoon

Axrznnas [poBoAlrMocrb cnrHaJra [poucxoArlT 3a c
Merzllrr,rqecro.ft rpy6ofi I4 fpyHToM rlepe3 Bnary B Mecrax rI
9evr 6omrue Mecro noBpe)KAeHvrfl. vr caMHX Mecr rlo
conporrrBJreHLre Me)KAy rpy6oupoBoAoM r{ rpyHrolr (seunefi).

Ha uparu4Ke rroJrHoe conporlaBJleHne 4nx rpy6onpoBoAoB
cocraBJr.rrer 500 utu 1000 Ovr, 4nr rpy6onpoBoAoe 6es H3oJI

V HAJIVII'.Id' MCCT

uroxofi r{3oJrrrrrru 50-100 Ou.
Ecru rpy{lonpoBoA nponolKeH rroA no4ofi, corJr

3aBr,rcr4MocrLr or coJreHocTr4 BoAbI rI rpyHTa
Mo)Ker 6rtrr Ha rlpeAerc 2,5-25 Owr.

Erurocrua-f, [poBoAr,rMocrb cHrH€LIIa ilpoucxoArT 3a crler e
servrrefi. Ha ebrcoKnx rracrorax cr{rH€rrr reHeparopa no qenI4
qepe3 eMKocrb o6pa":yer qenb .qnt rlporeKaHkrs. ToKa clarHzula

Eurocm Mex{Ay rpy6onpoBoAoM Ia se\arefi teu 6olltue,
rpy6u 14 AJrr;rHa caMoro rpy6oupoBoAa.

rlevr 6onbrrre ArlaMerp rpy6bl, TeM 6oruure 6yAer evrr
rrpHHr4Marbcr cr4fH€L[ Ha rpacce, Ho IIo Mepe YAaleH
HecKoJIbKO KrrnoMeTpoB cI{rH€L[ naAaer 3a crrer eMKoc

aKTLI BHbIMI4 IClTep{MI4 CI4f H€t[a B MeCTaX nOBpeX{A eHVIfl. I43 Ongq
gevr HrDKe qacrora reHeparopa, TeM MeHblrre 6ylyr

coorBercrBeHHo A€Lrrbrue cLIfHa[ reHepaTopa oyAer pacn
rpy6onpoBo.{a. Husrrae qacrorbl [peAilotITI4TeJIbHo rIpLIMeHt

Her BO3MO)KHOCTr,I neperroAKrloqarb feHeparop vr3-34 orcyrcr KI4K qepe3 Ka)KAbre

cpeAHefo

rpy6u. lI
BO3MO}ICEH

MecT rroBpelr(AeHrrH
E aMMrraKorrpoBoAax.

brx rpy6. Mero4nxn,
. B Hacro-srqee BpeMt

HI43KO|O IIABIIEHI<Ifl,

cK Tpaccrr rz ruy6unu
bKo npu HaJ|.Vqvv

.EOIIPOBOTY

gfl. TIO CT€IIIbHOMY

sneKTpr,rqecKofo ToKa.
-3eMJrr-feHeparop.

po BoAr,r MocTr,r cr.r f HaJr a,

KOHTaKTa Me)KAy

Bpe)KAeHI4 fl. r43O nflr\Lrkr.

ettuit, TeM MeHbrrre

c xopolnev vr3onflr\uev
ra (no4onpono4) ranra

ve feHeparopa B
Bp e)KAeHLr fl Vr3O nflr\VIkr

Me)KAy rpy6oir u
TpyoolpoBoA - 3eMJrt

eparopa.
qeM oonbrrre Ar4aMeTp

, r4 TeM nytrrrre 6y4er
or feHeparopa Ha

x rrorepb Haps.Ay c
v.
MKOCTHbIe [OTepU VI)

HrTbcr [o Tpacce
B TeX CJI) {a{X, KOfAa
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2-3 KM rrJII4 B cn

rrorepl4 cLlfHaIIa Ha

cLIfHaJra, KaK flpa

feHeparoprr f-l
I I77 u 8475 fu.
cr4rHarra. Kponae
npeAflorrrnreJrbHo B

3HAI{I4TEJIbHbIC TIOM

oonbrur4HcTBe pflA

3ZUIEfAHHfl OCHOBHO

vr3orrflr\Hvr.
r{acrora

rpyoonpoBo.4oB B y
KOMMyHT{KarIr4I4 B y

Orsoarr or
rponopquoH€lJrb
477 utru I l77 fu v
KOfAa B MeCTaX rr

CNE.IICTBI4E OTC

aKTHBHaq IpOBOAH

CqCT EMKOCTHOII

curlHaJra .racrorofi

MeHbrrre, -.reNr 477 f
BuxoA reHepa

3CMJIIO. I4CIIOJIb3Vfl

r
lll:xpe 3g3en{*eH}r*

Tpv=**x3***

Puc.1Cx*a.ta .***F*T*** { *T*nbH.}r*,ry :pys**p*Et*Fy

X OOJIbIIIO|O

KA)IC,IIOM MECTE

- L -

Korr4qecTBa Mecr rloBpexAelIr4],t r43olrflrlvlr4, fAe

n oBp eII(AeHLITI O fpaHI,IIII{BaIOT I) acnpocTp aHeHI{e

013 u f-500 LrMeror rpla pa6oilne KBapIIoBaHHrue qacrorsr 477,
477 lu peKoMeHAyerct l)acrpocTpaHeHufl.

qiacrorbl 477 fuHbrrrux eMKocrHbIX rroTepb,

cn) {asx BbrnoJrHeHux pa6or s6rruzkr x(eJre3HbD( Aopor, TaK KaK
[I OKA3bIBAIOT OOJIbIIIEC BJILIflHI4E HA qacrory L177 fu.

qeloBeKa 14 rrplrMeHreTc-tr B

v orrpeAerreHr4lr uy6unrr
narz6onee [pr4BbrrlHa Ans, cnyxa

rrpr4 nor4cKax
a TaKxte IIoucKe

olpeAenr4Tb rpaccy u rrry6uuy 3aIIeraHI,It r\4o)KHo roJIbKo 3a

i{*31 }!T$*J,E: C}t :r**h*€

*t4!if,tt".t

I  pyHr
rv ecTo noBpe}(neHfis

1430n9u11yr

I
I

a * r -
= =

Ha BoAHbrx nepexo Aax r4nv Ha crapblx :rpy6onpoBoAax.

An{ AanbHero
rrpr{MeHeHHe

x cnyqarx: npr4 Tpaccl4poBKe
rpy6onpoBoAa, a ranxe IIpII onpeAeneHlll{ Mercr noapex4euufi

8475 fq rrpr4MeHterct npu [or{cKax orBoAoB,
o Br4rx 6 onrurofi HacblrueHHo crI4 KoMMyHt4 rcaqnit,
oBrr.sx fnyooKofo rrpoMep3allzrs, rpyHToB.
HoBHoro rpy6onpoBoAa r4Melor ue6onnruylo eMKocrb,

AnkrHe 14 Ar4aMerpy. Vcnrrruarb oI,IrH€LII reHeparTopa Ha qacrore

He BcerAa. Kporr,re rofo, B ycnoBl4{x rlpoMep3anvfl lpyHToB,
BpexAeHr{q vr3onflr\nv BMecro BJIaTH o6pa:yerca JreA, kr KaK

yer KoHTaKT Mexay rpy6ofi v fpyHToM, a coorBercrBeHHo vr

raelrrorqefi Ha qacrore 8475 Iq. OAHaxo llacrpocrpaHeHlre
75 fq rro AnLrHe rpy6oupoBoAa MeHbIrIe, .reNa 1177 fu 14 elrle
3ro o6rqcHsercs eMKocrHbIMI4 rlorep flM:z..

roAKnroqaroT oAHr4M KoHrlonr r rpy6orporsoAy, ApyfI{M Ha
pb 3a3eMne:e^utfl, Crr,r. pZC.1.

gyga.{bl}l yqacTcx -*-}
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floArmoqeHr4e r rpy6onpoBoAy rrpor43BoAflT, vrcrron*yr ruarinuruufi r<oHrarr, npv
oroM npeABatr)HTeJrbHo Mecro [oAKrrorrenvrfl or{r4rrlaror oir pxaBrrnHbr rpy6ula
HarIuJIbHI4rou" L[rbrpb 3a3eMJreHlrf, orHocrr B cropoHy or rppccbr rpy6oupoBoAa Ha

ppy6ouposoAy Herb3-r
noAKnroqarbcr K Snanqavr HJrpr BeHTr4JrrM. @nanr{rr Lr BeHTEJrrl coeAnHeHbr c
rpy6oupoBoAoM rrepe3 pe3r,rHoBbre ynnorHr4TeJrbHbre npoKnaAr{v vr crflHyru 6olrauz.
Eomrr p)KaBe()T
rrpaBr4Jro, HeT.

pr [oroMy I00% KoHTaKTa qepe3 p]KaBoe 5on[oeoe coe.quHeHLre, KaK

Mecro .rlnf, [o.[KrroqeHu.rr MarHHTHoro KoHTaKTa rleHeparopa nu6uparor
HarrpaBJreHlrr4, fAe rrpeArronafaeTct

lpor{3BoArT rro MeToAHKe, cM.
rry6unrr 3a{eraHra.rr rrpu rroMorrlu

K pa6ore

reHeparopa>. Jt)yr<oBoAcrBo rro sKcrrJr y ar arJvrv.
Bruro.{nre ilr4Tale^ne reHeparopa.,fturemHocrb LrMlynbcoB - HenpepHsHHfi.

flpou:ne4rare corJracoBaHne reHeparopa c corporuBnerpr4eM rpy6oupoBoAa.
CoruacosaHkre Aonx{Ho 6rrru Ha npeAere 50 Ovr Ans Bna4rHbrx rpyHToB Lrrrtr Ha

cofnacoBalJl1re [onrrr4Tb He y.4aeTcr, yBJraxHHTe rpyHT B ycTaHoBKr4 rxTbrpf,

3a3eMJIeHI4t. ,[lt-l ororo, cHar{€ula BbIKJIIoq?ITe Brrrarrlure lrlTbtpb H3

rpyHra. B o6pa:oBaBrrreec-rr orBepcrrae sarefire noAy. JIyn-Q, ecJrr4 3ra Bo.{a 6y4er
colenofi (na 1 ,5-2 turpa BoAbI neo6xoAIal,ro I croJloBaf, JI nonapeunofi conu).

KOHTaKT MelK,tly rrrTbrpeM vr 3eMJrer4 yxyArxaercr, kr3-34 qefo [poucxoAl'rr norepq
noJre3Horo cprrH€L[a. Ecnn u ora orrepalll,If, He Aana yJrbTaTa, rrpoBepbTe

KoHTaKT na rp;r6onpoBo.{e. BosN,IoxHo, cMecrl{Jlct MarHurHrrfi i<oHrarr.
Hersss )/craHaBnurButb rxrbrpb 3a3eMJreHnfl B rofi cropqHe rpy6orpoBoAa, rA€

rrpoxoAuT napannenl.'Hafl. KoMMyHI4KaIIU-fl. flepeneczre Irrr Ha Apyfyro cropoHy
rpy6oupoBola. Haru.{ue trapaJlnenbHblx KoMMyHl4raqnfr flroT rro KapTaM vr
rrpoBeprror rrpraeMHr4KoM Ha ruuporofi IIoJIoce. llapa-nn bHo pacfronoxeHHa_s

KOMMyHHKaTIHjT 3HaqlrrerbHyro qacrb cLIfHaIIa feHepaTopa 0

yMeHbrxlrTb Morr{Hocrb feHepaTopa I4 TeM caMbIM HcKJIIoq pa0oTy rrpr4eMHr4Ka B
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paccTorHr4e He MeHee
MeHee 0,4-0,5 rvrerpa.

6- 1 0 vrerpoB, neprreHAr4Kynrp Ho Jrvrnuu
Mecro err6uparor uaz6olee BJra)KHoe.
MECTA NOAKIIOqEIIVTfl. K CTELIIbHOMY

Tpaccbr u 3afnyonsroT He

llp" nr,r6ope

Ha npf,MoM :/qacTKe
npoLr3BoAcrBo pa6or.

llo.qrorc,nry reHeparopa
pa3Aen <O6HapyxreHlre rpaccbr

3ro neo6xo!;zl,ro AeJrarb vr B Tex cJlyqatx, ecJII4
rrpe.qrronaraeror 6oree 20-30 MI4Hyr. 3evls BoKpyr Ixrblpt

KpoMe roro, cr{rHilrr naA nefi Mo}Ker 6rrm npaKTHqecKLI
rpy6onpoBoAoM, r{To 3arpyAHter rorlHoe onpeAeneHue
xre HeT Bo3MoxHocTI,I [epeHecTu IxTbIpb 3a3eMJIeHVs. Ha Apy

pexuMe rreperpy3Kr4 BXoAHbIX KacKaAoe. B sroM cnyqae cu
KoMMyHr,rraqur:fi BcerAa 6yaer MeHbrrre, qeM HaA rofi

c feHepaTopoM

EHLIfl. BbICbIXAET.

er :a6raparb Ha ce6x,
)Ke, KaK Vr }IaI. HaIrIuM
rpy6onpoBoAa. Ecru

cropoHy, neo6xo4nvro

HaA rrapa[rerurofi
KOTOpOT4 nOAKnrOqeH

feHeparop.
llpn pa6r)Te Ha cyxr4x lpyHTax, Harpr4Mep, recoK vrIrr4 B 4apKyro rloroAy, BMecro

oAHoro rxrbrllr 3a3eMreHr4q )KeJrareJrbHo ycraHoBr{Tb HEcKoJIbKo, 3-5 [T.,
pacronoxeHHr,rx Ha oAnofi rruHvrkr rreprreHAuKyntpHo fpacce rpy6onpoBoAa.

rpyoorpoBoAa B roM

rrpoKnaAKr{ u
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PaccrosHue Me)KAy rxrbrprMr4 AonxHo 6rrrr 3-5 Merpa. Illu;lpu 3a3eMJIeHu.x

coeALrHqror rrocneAoBareJrbHo Me)KAy co6ofi ilpoBoAoM cerreHl4eM He NteHee 1,5 rn.vtvr.

llpz no4KrroqeHr,ru ilpoBo.qoB rrrrbrpr 3a3eMJIeHLrfl H MaTHI4TI{oro KoHTaKTa K

KpoKoAr4naM ruHypa BbrxoAa reHeparopa, HeJrb3-s lo.qKnroqarbct K noABIDKnofi .racru

KpoKoAHna. floAsr,rxHa{ qacrb KpoKoALrna He l4Meer 100% KoHTaKTa vrlaa Hefi uoryr

6rtru 3HarrkITeJrbHbre norepr4 cl{rH€ura. llpanunrnbrM ctrl4Taercfle ecJrl4 3arrvuleHHrrfi or

Lr3onflr\Lrn [poBoA 3-5 BZTKaMT4 rrJrorHo o6epnyrr BoKpyr HenoAlrux{nofi .Iacru v

xoporuo [p]Drarb 3areM uo4uaxnofi. Kpoxo4ur, iloAKnroqesHrtfr K MarHI4THoMy

KoHTaKTy He AoDKeH Jre)Karb Ha lpyHTe ulwr corrplaKacarbcs. c FttIM. 3ro Molxer

Bbr3Barb rlorepl4 rloJle3Horo curHur[a reHeparopa. PeroiueHA)rgrcq KpoKoAI,In

lpvqenr4Tb K oAHoMy r43 6aparuron qquKa Ans repeHocKl4 I4 xpaHeHunrtpu6opa.

B 3r4MHee BpeM{ rxrbrpb 3a3eMJreHr4s ueo6xoAzIr,to :auy6um rny6xe
cros ilpoMep3anus. 3auy6urr rxrbrpb B npoMepsJlHfi I"pyHT 3ailaqa He I43 JIerKrIX.
B6rarr ero c rroMorrlbro MoJrorKa yAaercf, He BcerAa. lloerouy B apceH€ule HaAo
r4Merb oneKTprarrecKyro, pyrrHyro ApeJrb r4nn KonoBopor vr cBepJIo c uo6e4Iaronrru

HaKoHeqHr4KoM AI4aMerpoM 10 rvrvr AlIasofi 0,7-0,8 Merpa. Itrpu cBepnoBKe
rpyHTa o6paulafire BHHMaHT're, rAe 3aKaHqr{Baerctr fpaHr{Ila Me)xAy nbAoM 14

HopManbHbrM rpyHToM. Ceepnonxy 3aKaHqr4Baror. O6pa:oeaBrreecq orBepcrlle
o6umuo 3€LIILIBaror no4ofi, rxrbrpb 3a3eMJIeHut zarty6Jlf,Ior B rp'/HT.

.{nr ceeepHbrx pafionon npoMep3aHue fpyHra Mo)I(er 6rtrr 6olee 0,7 rraerpa. B
3ToM cnyqae neo6xoAzMo r4Merb cBepno 6onrurefi AJII4HbI, Hanpulvlep l-1,2
Merpa, coorBercrBeHHo r4 rrrrbrpb 3a3eMJIeHI4t Aonxen 6urr 6onrurefi .qnIaHbI. I4rarc,
Bbr ao6urncr corJIacoBaHLrA 50 urv 100-500 Ovr.

npnHrlzn PAEOTbI nPnEMHnKOB YHWBEPCAII 911 M-Mg

llpzHqran pa6otr npveunnKoB ocHoBaH Ha npzeue gneKTpoMaI'HI4THbrx BoJrH,
co3AaBaeMbrx reHepaTopoM BoKpyr rpy6oupoBoAoB ra xa6erefi, r'u6o IraBeAeHHofi 3[C
npoMbrrxJreHHbrx r{aoror 50, 100 unu 400 fq.

B saeucuMocrrr or rrocraBJreHHbrx 3a4a'u [prreMHI4KH BblrlycKalorc.fi HecKoJIbKI4x
BHAoB rrao4zS Iar a\utrt .

O6rqrair,r Anr Boex npr4eMHr{KoB.rrBJrf,ercs H€uIHtII{e MafHl4trofi 14 oJleKTpl4.{ecxofi
AHTEHH.

Ouu.{ueM rBJl.aerctr H€tfiurlrae oAnofi unra rpex pa6ourax qacror, a rarcKe rlo
KaKoMy npr4Hrlr{rry [ocrpoeH npr4eM cr4rH€Lrra. Bce npneMHLIKLI, KpoMe vro4u$zrarJkrvr
Vnunepcan-g11M4 pa6oraror no oAHoKanamnofi cxeMe, To ecrb Ha ErxoA uo4aercr
cr4rHa[ c MarHlrrnoft anreunu ru6o c 3neKTpl4qecrcofi uJII4 Ilrrblpefi. Bu6op cnrHilna
ocyqecrBJrtrercr oileparopoM c IIoMoIrIbIo lepeKnlorrarefis.

flpureuuzr Vrlraeepcan-9l1 M4 nocrpoeH no AByx-KaHamnofi c;xeMe r4
rrpr4HHMaeT oAHoBpeMeHHo cHfHaJr feHeparopa Ha MafHI{THyIo I4 3neK'tpl{rrecKylo

aHreHHy (utwr rurupr,r). [nyxrananbHafl. cxeMa ycKoprer pa6ory orepiilroparrppr

.ql4arHocrlrr{ecKux H [Iol4cKoerrx pa6orax.

[rr pa6orbr Ha urrbrp-flx npveuuuKrl, rro orAenbHofi sarnre, Kor\lrrneKTyrorct

Alop€urroMlrHr4eBbrMli urranrauu (uo4Ia Suraqnn M2 - M8 ).
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Mo4ra$urawrfl,
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Vnznepcar-gl1M ilpeAycMarpr4Baer COBMCCTHOC

KoHcrpyKTHBH,oe pacnonolxeHr4e rrpr4eMHr{Ka Ha rrrraHre. B ocramHbrx MoAu$rarcaqzrx
npu€unuK 14 rrlTaHra BbrrroJrHeHbr orAenbHo.

Bce npraeMHuKr,r pa6oraror B rraccr4BHovr (6ea reHeparopa) pexraMe Ha ruzporofi
ronoce qacror or 20 fu lo 30 rfu.

Mo4raQurar\prvl VHraaepcar-91 1M8 vr Vuueepca;r-g11M5 r4Meror
A onoJrHr4TenbH).ro Syn rqraro M er€LJrJror4cKareJrt
JIroKoB. Bce ruoAn$rar<aqIau Moryr pa6oram c aKycrr4rrecKr{Mr4 AarqrlKaMr4 B pexr4Me
TEIIEI4CKATCIq.

Mo4u$lrKarlur Ynranepcat-9IIM7 r,rMeer KaH€Lrr reHeparopa aKycrr4Klr
(ra c nonr:yercr B 3n eKTporexHl4q e cKHX nepeABrlDKHbrx n a6 op aro puxx) .

llpuelrHurc

Vuuaepca,r-

911 \,42

1 2

(nplreMHuK)

9 (uuOposat

unAnxauus)

0,2 (am MA)

0,05 (a-ns

3A)

0,2 (lff MA)

0,05 (a,rq

3A)

0,2 (nns MA)

0  O 5  / n n c

3A)

0,2 (a,rq MA)

0,05 (nrq 3A)

I - , r  {  T.r ,

30 fn

flo.noca nponycx. flo

ypoeurc 0,7

Ocra6resue novex 50 u

100 ru, A6

ObHapyxeuae rpacc ua

r,ry6raua,x, rr.r

Toqsocru o[peaeneHr.rq

rpacc a r,ry6uuu

3aJrefaHr,rr, cM

O6uaploreuur 1'revex

Nuaxocrefi ua rly6r.ruax,

60-1800 (lff

xuarocreft)

3000-30000

(arr no:a1,xa

urrurua)

60-1 800 (aaq

xlr4rocreii)

3000-30000

(am nosayxa

utu raza)

9acrora pa6oru

reolrurpo(fonon, fu

60-1 800 (a.ns

Nr.rar<ocrefi)

3000-30000

(a,u eo:nyxa

utu raza)

60-1800 (a,ns

Nuaxocrefi)

3000-30000

(a.nr nor4yxa

nnu ra:a)

@Y H K A NO HAJI b H bI E B O 3 MO}KH O C T U N P N E MH U KO B N P N B EH6I B TAEJIU,
flprreuuux

Vuueepcal-

9 l l  M

9,6

(np14fiMHnK) 14

9,0 (uutppona.r

r.rHAlrKar1ut)

1177

20 - 30000

0,2 (rrus MA)

0,05 (a,rs 3A)

:; fq

60-1 300 (arq

Nurrxocreii)

300i)-30000

(!,'Irt Bo3.ryxa

nt t raza)

20+30

40
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Arycrlrvecxuil nero4

+

;
;

I

no ora. 3arBxe

|  8,5x11,5x4,5 I 8,5x1 3,5x4,5 I 8,5x |  3,5x4,51 8,5x1 3,5x4,5 1 8,5x1 3,5x4,5 1 8,5x13,5x4,5 I 8,5x1 3,5x4,5

Marrnrnofi aHTeHHofi orpeAeJrfl lor:
- Jrr4HHrO TpaCCbr llro MaKcI{MyMy rr Iro MI4HI,IMyMy;
- r.rry6nHy 3aJIeraHI4t MeroAoM rpeyfoJlbHnKa (rr,rero4 45 rpa[t.)
- orBoAbr oT ocHotsHofo TpyoorpoBoAa;
- HecaHKrllroHr{poBaHHbre Bpe3KLr r,rJrr4 rroAKJrrorreHlrf, Ha rpySolpoBoAe I4nI4 Ka6ene.

S.nercrpnqecKofi aHrreHHofi olpeAeJrfl lor :
- MecTa rroBpe)KAeHHfr r43onsrlr4r4 npoAonbHbrM LrJrr4 [IonepeqHb]rMMeTOAOM, fAe

npoBoAlrMocTbrlepe3 KOHTaKT rpy0a-3eMnt qepe3 Bnafy o6pa^:oearacr
SneKTpHr{ecKofo or4fHalla;
- HecaHKrlr{oHrrpoBaHHbre r43onHpoBaHHbre r4 Her43oJrzpoBaHHble Bp e3KH.

IllrupenbrM MeroAoM orrpeAerqror :
- MecTa rroBpexAeHnir v3onflrJvrv [poAonbHbrM r4JII,I [onepeqHEtM MeToAoM, fAe
qepe3 KOHTaKT rpy6a-3eMntr r{epe3 Bnafy o6pa:onaracr npoBoAr{MocTb
SneKTpI4rIeCKOfO Cr4 fH€UIa.
- HecaHKrlr4oHr4poBaHHhre Her{3onHpoBaHHbre Bpe3Krr.

llpuvrevaHue: rrrrbrpeBofi MeroA MolnHo npr4MeHlrrb roJrbKo Ha pbIX.rrbIX rpyHTax. Ha

nepeceqeHr4f,x c AopofaMr4 14 TBepAbrMr4 noKpbrTlrflr\{Lr ucrroJrb3oBaTb

rrrTbrpeBolr MeToA Bo3Mo)KHo ToJrbKo rrpv ycnoBr{r4

AorroJrHr{TeJrbHbrx cr€tJIbHbIX Ko JIbIIITKOB B M,If KI4fi rpyH r.
3afnyoneHus
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Sror cnoco6
HaHOonbrrreMy

cw. puc.2. BenuquHy cl4rHarla
3ByKOBar Ha fOJIOBHbIe

cTpenoqHa-fl.

rpacce rpy6orrpoBoAa. To.rHo

n 1 3
,'1

,  
- i - - - l - - l -  j  

?  
- l

i i ; ' i : ! . ; l

Marr*n;Hlre cvnosbie -'-'**'
IIHHH}N

I lsls
nt---c---lc

l 'l '1il. ll
o c e o o

ftr|l€A

1

AnycrnuecKrd M MeroAoM orrpeAeJrfl ror:
- yrerrKr4 xHAKocrefi, noe4yxa u fa3oB r4c[onb3ys [pr4H rr Lr3MepeHr4{ ypoBHt
rxyMoB Ha rroBepxHocTr{ 3eMJrlr, fAe nponoxeH Tpy6o BO,II IIO HAI{OOJIbIUI4M

ypoBH.rrM rrryMa B Mecre noBpex(Aemufi;
- rrJroTHocTb 3aKpbrTvrfl.3a4BvrxeK rro ypoBHro rrryMa Ao
r,rcKrroquTb n oTepu TpaHclopTr4pyeMo ro BerrlecTBa;

xKI{ tI fIOCJIe, r{TOObI

- ecrb rru .qBrDKeHr{e rro rpybonpoBoAy rpaHcnoprr4p MO|O BeIUeCTBa rpu
ycTaHoBKe itKycTraqecKoro AaTr{uKa HerrocpeAcTBeHHo Ha 0orrpoBoA.

Mera;r.norrcKarTeJreM orrpeAerqlor :
- KOJTOATIbT r,r KpbrIxKH JIIOKOB, 3aCbIIIaHHbIe fpyHTOM, CHe

acQanrrov MerarJror{cKareJrb BbrfroJrHeH rro cxeMe 6uelaus qacToT KBaprIoBaHHofo

reHeparopa v repecrpar4BaeMbrM reHeparopoM c uozcroeofi rcofi.

Onpe4eneHrre rpaccbr rpy6oupoBoAa rro <(Ma
H€r3brBaroT onpeAeneHHeM JrulJuvr Tpaccbl no

C O E C C
ro*a C

I4JII4 3AKATAHHbIE IIO.II

IIMYMV>>
(MaKCLrMyMy>, T.e.

HHASKAqHn

Hafl HHAfiKaUils

nHAVKaUVin

chrHana B
x reneQonax

Io

locr4rH€ury. [nrarafirecr or Mecra rIoAKnIo eHnfl. feHepaTopa

IJ.aA rpyoorpoBoAoM au OyAer Har4ooJrbrrrLrM,

Ha IIpI4eMHI4Ke OTMeTIaTOT BkIIalMvr vr}l4uKauvrr4 -

rene$oHhr; qu$ponax ro rlr40 BOMy r4HAr4Karopy 14

flepetst€crl':Tb eneso n€peFrscr.{rL Bapago
Ha *.5u Ha 0,5u

'.* * rFveonrcBcn

r ' j : i

.,_ilm.
l?----- 6-----ld
l l r r r r l r r r g  l l
I  P A " o  l l

C ' € O C
B{t€B

.-"-lh
t't 

max 
\

Puc.2 OnpegeneHne rpaccbt rpybonpoeqga no "MaKcHMWf

i rFls i
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fpovmocrb B roJroBH

or MaKclruamnoft.
CHnruat Haylu

MaKcI4M€LlrHofi He

6e: nogeaptgrcu 6yA
IIoKa3bIBaeT

.qI{HaMr4rrecKI4I4 ypo

rrrK€ure or 0
IIepenonHelJvrfl
ycraHaBnvrBaercfl

Crperounrrfi
(MAKCI4MVMV)> HE I4

BJIeBO - BrIpaBO Ha f

ypoBeHb cr{fHaJra

rrcrroJrb3yercr roJrb
Tpaccbr no (Ma

rroTeHIII4 OMeTpOM

rrpuMepHo Ha 80-

Ec.nu Brr He s

l.BuayanrHo
rpy6oupoBoAbr qe

2.Paccnpocr4re
pacnonoxeHkrfl. noA
paccnpocure y 6a6

3. Ecnra Bu
pa6oru c npn6opo
Ha seaHue <Jlyuruz
fAe rroBopaquBaeT
rronmy sceN4. Brr
3TI4 MOMEHTbI.

IIepeg
rpydonpoBoAa c

Ha puc.2
Ar4afpaMMa crrfH€Irro

llp" roqHo
rpy0onpoBoAa, c
OT OCI4 BJIEBO - B

TIO NOKA3AHVIflM III|I

ocbro sau6omruufi.
llpra crueqeHr4u or
npuMepHo ua 5o/o, u
BbIBOA: ,ftr rou

T

x rene$oHax ycraHaBJlrrBaror, KaK npaBIlJIo, He 6olee 30 - 50%

AOCTaTOqHO An{ KOHTpOnf, 3ByKOBO|O CrrfHtUIa.

wKrL Aepxa Lrx B pyKe, v rpoMKocTb .qe,llarb rIpI4 sToM

peKoMeHAyeTcs, noToMy tITo frvrraHLrfl oT aKKyMyntTopoB

xBararb rrpr4MepHo B ABa pa3a MeHbrrre. I-{uSponofi rIHAHKarop
bHbILI ypoBeHb CKIIHAJTA na4 rpy6c)rpoBoAorra. Becr
Hb cr4rHaJra, ilpuuvruaevrrrfi ilpIleMHI4KoM, perl4:orpllpyerct Ha

2000 orHocr4TeJIbHbIX eALIHIIII (vro6n He rlpol4cxoALIno

I CaMbIX MOTTIHbIX CLIfHarIaX, BepXHee 3HarIeHHe

ptrrrr{eM - r43roroBl4rerleM Ha ypoBHe 1950+1(l ea.).
HAHKaTOp rrpH TOTTHOM OnpeAeneHI4I4 IrztllLrkr rpaccbl rlo
oJrb3yroT, T.K. cTpenKa rIpI4 cMeII{eHIrv rvrarrtnrnofr aHTeHHbI
Ocu upaxrnqecKr{ He orKJlonflerefl, a no qraQpoEroMy I4HAI4Karopy
eH.rrerc.r na 5-10 e4rannq. lloerouy crpenoqrlrrfi I4HAI4Karop

Anfl rpy6oro, c norperrrHocrblo 0,5vr, olprg4grgHkrfl IrHHuvr
MyMy) cnrHzlira. lloroxeuze crpenK?I ycraHaBnllBaror
BCTBI,IT. W{MKATOPA Ann yAo6crna

o BC€H IIIK€UIbI.

eTe Jrr{Hrrro Tpaccbr:

il

palrTecb yBr,rAeTb
orrpeAeneHHoe paccTotHlle
3HaroilIr4x nroAefi. Karc

Apyrl4e KoJIoAIIbI. Kar rpaBI4Jro,

LrMeror TexHoJIofLIqe cKr4e KonoAqbl.

rrpaBVJIo, .{onxHbr 6rrlr cxeMbl

Hbrx rpy6onpoBoAoB. Ecrn oro r,6ruzu qarcrHoro ceKTopa,
eK lrJrrl AeAyrrreK. Onu 3HarcT nyrrue ApyrrIX.

o pa6oraere c upra6oporr,r, He crecHsfirecr 3€EBI4Ts, rITo orIbIT
y Bac ne6ommofi. Brr He 3Haere Bcex Bo3MoxHocrefi uprz6opa.
norrcKoBr{p> Brr He rrpereHAyere. lloerovry JII4rrIHtt IIoAcKa3Ka,

rrpoBoA, r,rnr{ rAe or ocHoBHofi eerxvr vr4yr orBoAbI 6y4er na
MOX{eTe OCTaHOBLTTbCS V yBI4AeTb, KaK pefl,I0TpHpyeT npI4OOp

M IIOI{CKA Bsr AoJrlr(Hbr 3Harb HarrparrJreHrre yKJraAKrr
MeTpoB.nocrrro *5

br noJIo)KeHI4e vrarnzttrofi aHTeHHbI HaA rpyoorpoBoAoM Lr
HA BCC BHTbI HHAHKAUI,II4.

pacnoJro)Kellvrvr MAfHI{THOH AHTCHHbI Haa ocblo

rrpr4Hr4Maeuufi rrpHeMHr4KoM sau6onrruufi. llpu cMerrleHur4
ua 0,5 Merpa curH€r[ ocra6r-flerc{ He3Har{I4Te)JIbHo. 3ro Br4AHo

ponofi u crperounofi krHplvKar\uv. B rere$orrax cr4rH€ur HaA

ocll BJreBo - BrrpaBo na 0,5u cI4rH€LII rpoMKCrcrb I43MeH{erct

cJrbrrrrarb 3To H3MeHeHHe n rere$oHax Mo)KHo Hrr BcerAa.
ro orrpeAeJreHr,rf, rrr4nr4vr rpaccbr rro ((MaKcHMyMy) neo6xo4uiuo
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Llcrro Jrb3 oBarb r{r4 QpoByro vrH4LrKarJkto. 3 ou a p acreKaH Lrfl cLr
oT MOUIHOCTT4 feHepaTopa V qyBCTB

ro o6e
bHOCTLI

3alpyor4Tb rryBcTBr4TeJrbHocTb rr EMHI4KA ryM0nepoM
OCIAEnEHJr :IE 1 :1 1 :10 v rocraBr4rb ero B norrolKeH
fIoMHI4Tb, 1l.TO yMeHbIUeHIIe MOIIIHOCTT4 r'eHepaTo

v 1:10. Heo6xoanvro
IIepeKnIorIaTeJIeM

CO|JIACOBAHI4E C HAfPy3KOn rarcKe cy)Kaer 3oHy rro Ka rrr4Hvru Tpaccbr, Ant
TpenKr{.3Toro ycraHoBrare ero Ha HecKoJrbKo [IenqKoB npornn.racoaofr

trvrljzr4 Tpaccbr 3aBr4cI'.IT

llosrovry Aorlraror{Ho

[oc'ro n ncrBa rr rroJro?KrrreJrbH bre cropoHbr
(<MAKCI{MYMY>>.

Brffoque nprreMHr4K Ha MarHr4THyro aHTeHHy lr He rAe u KaK rrpoxoAHT
KOMMyHI'IKaIII{.'I, BCeIAa Ma|HI4THyIO aHTeHHy yCTaHaBn BaloT ropkr3oHTarrbHo
rroBepxHocru :reMJrra. O6cneAyror KBaApar Hnr{ rrprMoyronbHr4
no repr4Merpy, npr4 3ToM aHTeHHy Aepx(ar rrepeA co6ofi BAonb
puc.3.

fir,ur axcs rapannensno rpy6onpoBoAy, uairgure raKoe oJrox{eHne uarnurnoft
aHTeHHbr, npr4 KoTopoM cLrfHan feHepaTopa B HayruHr4Kax He
qra Sp o n o it urtnurcarop n o Ka3 br B aJru mi n s H aq elrturfl .,.ft r sro ro
BnpaBo-BJreBo Ha yron +45o. [enarr gro HaAo ue4reunl, qro6sr cr4fHul[ 6rrn
MLIHI4M€I[bHbIM.

FHC.3
P - nepNmerp
P=A+b+C+d

TFyEOnFOTpS fiurus

cTopoHbr oT
npuduuurca.

Prac. 3 Oupe4eneHr4e KoMMyHLI xa\ufr Ha oocneAyeMoM yr{acr

MeTOAa OIIpeAereHIIq IIo

Ha r4cKoMoM yqacTKe

rrI4HVtI4 [epr4MeTpa, cM.

rrreH, a crpenoqlertit u
Hy rroABopaqHBaroT

- HanpaBfteHHg .qBHX6HHS
c npHeMHHKOM

- nonoxeHue l,larnmrsofi
aHT8ltl{br npH ASHXSHhH
no neBMMerpy yqac?Ka

ro repr4Merpy

a r4 cTopoHe c.
KOTOpbre nepeceKaroT

cII H OrrpeAeJrr{Tb

or{eHb Bax(Ho npaBr4nbHo

X{HVIO LI3OJI-'IUI4IO 14

AOIH IO HeCKOJrbKrrX

Ln-unno,. - +

Ecnu na o6creAyeMoM yqacrKe I{Meerc{ KoMMyHTIKa TO flepeceqeHHe ee

MarHHTHofi aH'rennofi Aorxno 5sIru KaK MLIHI4wryv 2 pa3a Ha
Ecrua or ocrroeHofi KoMMyHLIKaIII4I4 rlMerorc{ orBoAbI,
cropoHy b utru do uaruurHaf, aHTeHHa rloKalrer 3TI4 orBoAbI.

llpr,r cna6r;rx crrrHarrax, ToJIbKo MeroA rlo (MaKcLIMyMy)

JrHHr{ro rp?ccrJ rpy6onpoBo.qa, r4Iru orBoAbI, npu groM

nrr6pam pa6o.ryro qacrory upueirauuKa I'I reHeparopa.
OrsoArr or ocHoBHoro rpy6onpoBoAa He BcerAa on .rIeJItIOTCt Uarnrarrrofi

rracrorax 477 u II77 fq u:-sa csoefi ropomofi I.Irr4Hbr krrrkr xopourer4AHTEHHOI4 HA

rasorxqzu. B
KOHTAKT C

MerpoB, ToK

CJIYI{A'X, KOTAA OTBOAbI HMEIOT XOPOIIIYrc

r:eulefi orcyrcrByer, a r4x ilIrkrna cocraBrser
roHeparopa Ha HI43KI4x rlacrorax 477 u II77 fu [o HHM npaKTr4qecKl4
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He rrpoTeKaer, aKT
qTO6bI YCJIbIIIIATb

llacTorbl, Hanpl{Mep

3eMJre, CLIrH€UI fe

orBoAaM.

fpyrofi c
Ha Hero, co cTopoH
qacrore II77 fu.

B guuHee

paHoHax npoMep3aH
llpouep:nufi rpy
AKTI,IBHA{ COCTABJI'

KOHTaKTa Me)KAy M

3TO|O .II€UIbHOCTb

HI43KI,IX.racrorax (4

Tax rar rpy6o
CIICT EMKOCTHOfO TO

HA BbICOKI4X II

BbICOKOT4 I{ACTOTbI

upn6opa uo4zSur<a
IIpu raparne

oopaTKa TelJrocere
paccToflHHe MexAy
(MaKCHMyMy)> - e[V
pacronox{eHnr rp
8475 fu anq rorlHo

E,uuncreeuH
BpeMeHH, IIpI{MepHO

METO,trOM IIO (MI4HI4

Marunruyro
[oBepxHocTH 3e
rene$onax Bo3pac
TAKOC IOJIOXCHI{E

nponaAaeT HaA nLl
nponaAaHkrfl. cr4

- 1 0 -

ar. cocraBJltroqat B IIenI4 Harpy3Klz orcyrclByer. [nx roro,
rarofi orBoA, Heo6xoApttvto l4crloJlb3oeam 6oree BbrcoKl{e

8475 fq. 3a c.{er He6omurofi eMKocrI4 rpy6u no orHorlreHl4ro K
pa 6y4er pacnpocrpauflTbcfl. Aa)Ke rlo oaMbIM KoporKLIM

orrpeAeneHnr orBoAoB - IlocraBbre feHeparop ]{elocpeAcrBeHHo
uorpe6zrers. B oroM cnyqae orBoA xopotuo olrpeAenqercfl v Ha

, npv or{eHb cl4JrbHbrx Mopo3ax, a TaK}Ke B oTAaneHHbIX ceBepHbIX

rpyHTa Moxcer rrpeBbrcuTr rny6uny 3arleraHIzx rpy6onpoBoAa.
T rrJroxo npoBoAI4T 3neKTpI,IqecKLII4 TOK feHepaTopa,

3eMr_fl 3a cqerqas KoTopofo pacllpocrpaHfleTcfl. rlo qenu Tpyoa -

aMH noBpe)KAeHI4t r43onr^r\Lru rpy6oupoBoAa II lpyHronr. I4s-sa
rrpocTpaHellvrfr cvrrllura Mo)Ker yMeHbrxHTbct B llecKoJlbKo pa3 Ha

,l lTTlrJ).
BoA npeAcraBJrf,er us ce6x dvttcocrr rro orHorr]eHl4lo K 3eMJIe, 3a
reHeparopa cI,IrHan no HeMy 6olee yBepeHHo p,acnpocrpaHserct
:. B groM cnyqae upn6eraror K rlpl4l\deHeHl4rc 6olee

Heparopa - gro rlacrora 8475 frl, Koropat LIMeerc{ y
nu <<Vnnnepcan-91 1M-6) u <<Vnusepcan-91 1-M-7>.
bHo pacilonoxeHHbrx rpy6onpoBoAax, HarlplzMep npflMaflvr

, npor4cxoAnT H€urox(eHlre norefi Apyr Ha Apyra. LI ecrru

rrpoBoAoB

rpy6oupoBoAaMrl MeHbIIre uybuHu I4x 3€ulerar'v\ MeroA rlo
rseHHrrfi ro.{Hrrfi r{ Bo3Mo)Knrrfi. B cnyuarx 6rnsKoro

Me)KAy co6ofi peKoMeHAyercs I4ctloJlb3oBarb qacrory

o rrp eA en e lrrvrfl . rrLrHLrI4 Tp ac c bI Ia rny6 u n bI 3 €LII e ral {I4.t.

fi neAocraroK MeroAa rlo <<MaKclIMyMy>> - 6one,e Anl4TenbHrrfi no
y 2 paza, MeroA orrpeAeneHns. rrr4Hvrn Tpaccbr lro cpaBHeHI4Io c
My).

On A eJr eHrre Jr r{ H rr rr Tpaccbr rro <(M rrH rI MyMy>) crl f HaJra.

HTeHHy pacnonafaror BeprHKanbHo vr neprleHAr'rKyupHo K
kr cM. puc.4. llp" npu6nuxeHprn K IrvrHVr4 'Ipaccbl cHrH€Lrr B

. llepeueqar aHTeHHy no HapacraloqeMy c:ltrHoJly, HaxoArr
aruuarHofi aHTeHHbr, ilpr4 KoropoM cI,IIH€LJI B 'rereSouax pe3Ko
efi rpaccbr H cHoBa rrorBJrflercfl. qepe3 1-5 clnr sa Hefi. Mecro
w 6yger coorBercrBoBarb Jrr4Hr4Lt rpaccbl.
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flepeuecrxr*are:* flefigr:trasnBaac
x* *,3t *a *.5u

*.-=.*-* ***-*"*f F+{--==t>|
I

' $*rgrrHeg
I FII1EHHA

U  I U

c a e a o
rornA

o o c o c
nqra B

Puc.4 OnpeneneHne rpaccbr rpy6onpoBoga no

06 napyxceHlr e rvrHkrvr rpac cbl rlo (MHHLI MyMy)) Bo3Mo)KH
ypoBeHb nplrHlrMaeMofo cl4rHa[a AocraroqHbll4 AJI' olpe.{eneH

HeAocraroK MeroAa rro <<MrIHnMyMy>>

l.llpu cJra6oM cl4rHale reHeparopa olpeAeJII4Tb JII{HHIo

yilaercfl He Bce)r,qa. B erou cnyqae JII4HUIo rpaccbl orlpeAentlor
2. Ha-rru.rze lapaflnenbHo pacrronoxeHHblx KoM

HairoxeHlre 3JreKTpoMafHr4THbIX IIOnefi STHX KOMMyHLI

rpySonpoBoAoM, BcneAcrBze rlero ocb rpy6onpo
(MHHHMyMy>> C HeKOTOpOfi nOrpeuHOCTbrO (Or HecKoJI

AecrrKoB cartrr4Merpor). flnr 6onrurefi yBepeHHocrl4 peKo

MeroA (MHHlrMyMa>) MeroAoM (MaKcI4MyMa>). EclIa oHu
rrpaBr4nbHrrfi. llcma Her, IIpaBI4JrbHbIM cvuraerc{ MeroA (MaKc

Onpe4e.reH[e r.ny6unu 3aJreraHrrfl MeroAoM TpeyroJrb

fny6un;r 3€uIeraHI4fl, TaK xte KaK pr Jrkrnkrro rpaccbl orrpe
clr,l. pzc.5,6 r4Jrl4

ctvr. puc.7.
OAuHo.IHo

rlo (MaKcr,rMyMy)> npI4HI4MaeMofo ar4rHura

pacronoxennrrfi rpy6oupono4 orl
nro6ofi cropoHhl rpy6onpoBoAa. cru. prac.5

ror oAHr4M 3aMepoM c

o a € o o
rorteC

PWC.4

5 HHgHKaLI*F

oqHar HHlLrKaqilff

fl r4HAhKaqfig

CXTHATA B

noBHbrx reneSouax

TOJTbKO B CJIyqae, ecJrr4
IICTKO|O MI4HHMYMA.

cbr rro (Mr4HLrMyMyD

o (MaKcHMyMy)>.

Hraraqzfi Bbr3brBaer

wfi c HcKoMhrM
orpeAenqeTcr IIo

caHTHMeTpOB AO
fl. rroATBepAr4Tb

- pe3ynbrar

nrca (rvreroa 45')

rro (Mr4HHMyMy>,

AOM rpeyfonbHuKa.

y"
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Pnc.5 Onpgger*eHile ffiy6uHbr aaneraHun no "uunnruyuf

Bnaqale no Mi4Hr4MyMy orrpeAenrror ocb rpy6oilpoBoAa, Torlr:a B, cvt. pl4c. 5.
3areu rxraHry npr4eMHlrKa Aep)Kar BeprraKanbHo K rloBepxHocrll 3eMrIIl rIoA yfnoM 90
fpaAycoB. MarnurHd,f, aHreHHa pacroJro)KeHa rroA yfnoMl 45 fpaAycoB oTHocLrreJrbHo
IIITAHfPI

Oueparop MeA:l-reHHo rrepeMerrlaercs. or ocv, TorrKa B n cropor{y Ao rIo.aBJIeHLr{
MLTHHMyMa. orp*O[C OT TOrrKz B AO TOqKT  c 6y4er COOTBeTC'rBOBarb Uy6HHe
3arefaHr4r Ao rleHrpf, rpy6onpoBoAa.

Ocr uarru4THdfi aHTeHHbr rrpu onpeAeneHlrr4 ruy6l,IHbr 3iuleraHat rro MHHI4MyMy
BCefAa HanpaBneHa Ha rleHrp rpy6onpoBoAa. [nx roro qro6bl oilprl4snTTb fny6l4Hy
3arrefaHH.rr or rodepxHocrr4 fpyHra Ao BepxHefi noBepxHocrr4 Tpy6o[poBoAa
Heo6xoAI4Mo or I{3MdpeHHofi rny6nHbl 3€ulera:rturfl Bblr{ecrb paAl{yc rP),6s1.

B clyvaxx, ecfrr4 naparnenbHo rpy6oilpoBoAy 6rusro pacuonoxeHa Apyrafl Lrrrr4
Apyfr4e KoMMyHr,rKa4r4H, MafHlrrHbre llorq r4x cyMMHpyrorcr 14 rlpor4cxoALrr He6onburoe

3arefaHr,rq r43MeptrT ro o6e cropoHbr rpy6orpoBoAa. Ecrra oHa 6yAer pa3Jrnr{Ha,

cyMMHpyror ooe u nonrreHHoe 3HarreHHe AenflT nonoJraM. Hanlluvrep ro neBoil
npaBofi 100 oM. Cyuuy AByx

ii : .*:S:=i:-T-j 
-r*,,gpoxrn'Hs!{{aq's

fl' ;l;;-f, F*-j;-i' lfl - crpeno\.,Ha' H HEr4KaqL4n
I  p r " o  l l  l l p A " o  I

C g E * C
roqxa B

cropoHe rny6r4Ha 3€LrrefaHr4f, cocraBrrJra l20cw, ro
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Prac. 6 OnpegeneHue rny6nHbr 3areraHhn no (Mtl MYMY>
npu napaflflefl bHo pacnonoxeHHbrx KoMMyH q14fix
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fny6uHy 3€uIeraHI,It no (MaKcI4MyMy) olpeAen.f,roT Iro MeroAuKe, cw. pvtc.7

MarsnrxaR aHreHHa PVIC.7
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?nc.7 Onpege*eil!{e rxy6ilHbr saneraHxff

TFTEgnFoBOfi

- r{H{ppsBarr HHAH{aqHs

- cTpenolrHafl HHAr4KauuR

O O e O O -cBeroAl4oAHanhHAfiKaunff
E{taC

' 
TOqKA c

i s nono:'xbtx r€$e*oHax

ns "{rraKcrfuyiry"

fny6uny 3arreraHr4tr no (MaKcuMyMy) onpeAeJulror Ha ne6onl,urofi MorIIHocrH

reHeparopa unvr BKn[oqeHHoM Ha rrpueMHr4Ke ryM6nepe OCJIAEJIEHI'IE B IroJIox{eHI4I4
l:10.3ro noseoJr{er us6exarr 6omruoro pacreKaHvrfl cvrrHaJra B cropoHe or ocl4
Tpy6olpoBoAa vr $onee rorrHo orrpeAenlrrb JII4HTTK), HarIpaBneHHyIo v3 IIeHTpa

Tpy6olpoBo.qa B rIJIOcKocrb MarHI4THofi aHTeHHbI noA rIptMbIM yrnoM,

9rercrpuqecnafl aHTeHHa

C nououlbro gneKTpl4rlecKofi aHTeHHbI orlpeAentror:
- MecTa [oBpe)KAeHr4fl r43onrrlr4r{ rpy6onpoBoAa vrnvr Ka6e.II,I IIo cI4fHaJIy feHepaTopa. B
Mecre rroBpelKAeHlrrfl. Lr3orrflr\uv qepe3 Bnary o6pasyerc.a KoHTaKT Mex{Ay

Tpy6oilpoBoAoM rd rpyHroM. Curnan reHeparopa ro qenll reHeparop-rpy6a-3eMJlt-
feHepaTop B MecTe noBpexAelJl.dfl r43on{quu ycunllBaeTct Ha BenI4qLIHy

nprMollponopqlroHzuIbHyro nnoqaAr4 rroBpexqqeHr4fl,, LI B 3aBIdQHMOC'[I4 OT fIOJrOXteHVrfl

sneKTpr4rrecKofi aHTdHHbr r4 ypoBH{ cI4fH€LIIa I4MeeT max I4nI4 min.
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_ 1 5 _

Cyruecrrryer ABa cuoco6a roucKa Mecr rroBpexAeHr4fl r43anflrJnu rrpoAonbH:stir u
uouepeuurrfi.

[po4o.nunurfi MeroA

flpn npo4oJrbHoM MeroAe gneKTpnqecKylo aHTeHHy pacrrqJrararor BAonb rrtrHr4u
Tpaccbr rpy6orpoBoAa Ha.4 Hr4M, B cropoHe or Hor orreparopa cM.prac 8.

:1
:
:
. :

l

x

MecTe u3onr{poBaHHas, Bpe3Ka ulwr fiepecerleHlle c Apy
Ka6ereM, Korol)ble paclonox{eHbl BbIIle.

flonepeuHbrfi MeroA

fIpH rtortepeqHoM MeroAe 3neKTpLIqecKyIo aHTeHHy

IrvrHvru Tpaccbr TpyoonpoBoAa, npl4 SToM IIeHTp aHTeHHbI

TOqHee HaA Hefi, CM. pr40. 9. 3nerrpuqecKyro aHTeHHy pa

oneparopa.

P14C.8

Mecmo aoepexdexur
{l3s',Fl{u:r at u HcgsonupoaaHHag
9p*3ra

Caeuan r+ad r+eernoar
avorianua

Puc. 8. llpo4onrHbrfi MeroA

llpu6nzlra{cb K Mecry rloBpe)IcAelr'las cI4fHaII B npl4eM

MeCTOM nOBper)I(AeHVIfl CH|H€LI IIaAaeT B AeCf,TKH 14 COTHI4

y cnnvrBaerc'I,'r'. e. r4Meer Br4A max-min-max.

Ke ycr4nr4Baercq. Ha.4

llpo4orr,Hbrfi MeroA MeHee yAo6eH, qeM noneper{Hblfi
r{ c rronb3yror Airr Knac cu0r4 KaIII/Iu Mecra aHoM€L[LI I4.

Ecrra clrrrHiur HaA rpy6onpoBo.{ovr 6y4er roJIbKo max, O3HAqAET. TITO B 3TOM

- 1 i : i i

Ipyfonpeeod I

Pffi, a 3a Hr{M CHOBa

v eto, KaK rIpaBI4JIo,

rpy6orpoBoAoM vlrkr

rroJrafaroT nollepeK
n 6rrrr KaK Mo)KHo

B CTOpOHe OT HOf
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Bcr:otcer*ue
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Os,l rnpy6onpoeoda

;
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Inac. 9. llonepeqHbrfi MeroA.

i
flpu6nzxarcb K uedry rroBpex{AeHvrfl. cHrHaJr B rrpLreMHI4Ke ycunuBacTcfl. Ha4 ruecrovr
noBpexAeHLrfl cr,rf+an Hax6onbrxHft. O4Harco, ecJrll rroBpelK!;eHue LrconflrlLrr4
3HaqHTeJrbHOe, MOX(4T r{Merb MeCTO npOB€rJr (min) CLrfHArra.

B Mecre, rAd ypoBeHb crrrHzlna uau6omruufi oleparop ocraHaBnvrBaercfl ulJ Mecre, rA9 ypOBeHb cLrrH€Lna Halr0onbrxElr oleparop ocraHaBnvBaercfl u
fop+Hy Ha 30cl,r raKHM o6pa^aou, qro6br cpeArrHil 3neKTpr4r{ecKofi

aHTeHHhr 6ura HaA 4nHlrefi rpaccu.
IloragaHzs frEspoeoro r4HAprKaropa 6ylyr coorBercrBoBarb BeJrurrlrHe

1ry
; ;
r{@@esq}Apq
t4rryrqrr.erpde

rr o Bp e x(A e HLrfl vr3o rrflFTvrvt.
Mecro roBp$)rqeHlrf, 6y4er Mexqy oneKrpnrrecKofi aHTerrHofi v HoraMH

A-_
\J--
*ft****

*fif1--
5.::i*:ts€

3$*=:+ aF+Aa3 -+:
:**x *a:r+i:]t-=ect*
*lE:

oreparopa, qyrb 6n{xe I( oneparopy.
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!.{EnpAFtr:$*H*

3rletrrllpu9ef,{;r fl a# m e st H&

Ocs ntpy5onpoacda

i*gnFA*i4:'lbr""lc

3 nexmpuuecxas afi tneu+a

Aca mpyFanpaeoda

' , , i r !
r - i ' .  ! :  i i \

Ep€5{aJrleCT* ntdF€X&eHni
,l3drtgg}rrt

Igy6o*pcsad lpyfonpaeod i

:

:
j

l

Prac. I0. OruH(ira pacrono)KeHllt oneKTpl4r{ecKofi aHTeHHbI.

B soHe pa6orrbr c sneKTpr4qecKofi aHTeHHbr B pa4kryce 2 vrerpoB He AortlKHo 6rtru
nocropoHHux. 3To BJrr4fer Ha noKa3aHl4t IlHopoBofo I4HAI4Karopa.

He 4on'ycKaercfl cMeilIeHr4e cpeAr{Hbr gneKTpr4r{ecKofi aHTeHHbI 6omure qeM Ha
25-30 cM or o(ll4 rpy6orpoBoAa. cM pl4c.10.

oErII I4E PEK()MEHIATIW n nO ncn OJIb3O BAHLTTO 7nE KTPrrqE CKO n AHTE HHhI.

Beluqrtna rroKa3aHr4fi rlr4$poBoro r4HAr'rKaropa HaA MecroM noBpe)KAeHvrfl

r43 O rrfrr\r4u. Bp 0 3 KaM vr vrlLr oTB OA aM r4 3 aB]/-iCVrr OT H e C KO JI b KI4X Q arrOp O n :
- or npaBHJrbHofo cofJracoBaHufl. feHeparopa c Hafpy3Kofr;
- or yAaneHr4fl. or Mecra noAKnIoqe}I}'Is. rcHeparopa;
- or rrpa.Br.rJrbHo crl4 ycraHoBKH Ilrrblpt- 3 €I3eMn eHIrfl ;
- or BJr€llKHocrr4 fpyHTa B MecTe ycraHoBKI4 IxTbIp-s-3€BeMneHI4.f,;
- oT KOJrr4qecTBa rlrrblpefr 3a3eMneHHt;
- or BbrooTbr pacnoJroxreHr4f 3neKTpprqecKofi aHTeHHbI HaA 3eMnefi;

B rex cryqarx, KorAa HeBo3Mo)KHa pa6ora Ha oAr4HaKoBofi srrcore (rpana, Kycrbl),

AorrycKaeTc{ noAHqTr4e rrrTaHfr4 Ha BbrcoTy I-2 Merpa, [pI4 3ToM cI4fH€uI

HAIIP-flXEH:HOCTb or MA He Aonxeu 6um MeHee 1000e4.
- oT rrpitBr4JrbHo ycTaHoBneHHofi rraaToTbr Ha feHepaTope (Anx renepaTopa Tnna

f-e80M);
- or Bbl(iopa qacror npHeMHI4Ka I4 reHeparopa;
- or reMrlreparypbl oKpylKaloqefo Bo3Ayxa;
- or MorrlHocrl4 npI4MeHteMbIX feHepaTopoB;
- or cropoHbr (neBafl, vrv npaBa-fl) ro orHorrreHl4ro K ocl{ Tpy6onpoBoAa;
- or pocTa oreparopa;
- or AJil2rHbr SJreKTpI4qeCKOfi aHTeHHbI;
- or [parBr{JrbHocrH pacnonoxelF{vrfl 3neKTpHqecKofr aHTeHHbI HaA Bpe3KAMV;
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KyMynsTopoB, rLITaroql4x reHepaTop;
-or rrpr4Kaca pyKofi K Macce [pueMHI4Ka (K nI4IIeBofi rIaHenI4).

Kpoue rofo, xoAI{MO rroMHI4Tb, IITO qeJIOBeK, B pyKax KOTOpO|O HaXOAI4TC'

npr4eMHHK, qBJr{eTC (paAuorexHr4rlecKofi seNarefi>), a rrlTblpb 3neKTppt'IecKofi aHTeHHbI

anrenHofi, [ooToMy, trptr xoAr6e ABHxceHI4e Hor oK€I3bIBaer

npueMHofi aHTeHHbI. VIs-za ororo rlpol4cxoAvn -taarat, cMeHaBJIKIflHHE HA

rBrtercq rrpHeM

rroATBep)KAeH.vrfl,

AHTCHHY.

Irl:onupoBaHHbre
MA|HI'ITHYIO AHTEHH

rroKa3aHufi qu$po LrHAHKaropa (Her ycrofiuznblx rloKa3auuir). 3nexrpH'recKylo

aHreHHy peKoMeH BKPYIII4BATb C TOI4 CTOPOHbI IIITAHFLI, fAE IIBI4XTCHI,IE HOT HC

OKA3bIB€UIO ObI BIIK1A

npaaofr pyKe, oJre
vfl, Ha pa6ory [pr4eMHr4ra. Hanpl4Mep, ecJrI,I ruraHry Aepx{arb B

r{arecKa,' aHTeHHa BKpyr{LrBaeTc-tr c IpaBcla cTopoHbr rro

cu. pzc. 9.OTHOIIIEHVIO K OCII y0orpoBoAa,

BPE3RU, orBor. ., HApyIrrEHnE n3OJrnIInn TPYEOTTPOBOIOB.

Bpe:ru r4 orBo or ocHoBHoro rpy6onpoBoAa Moryr uMerb pa:tHylo AnuHy - or
7-15cvr Ao AecrrKoBcM r4Jrr4 HecKoJrbKr4x Merpoe. ENarocrb orBoAoB nporropqrloHallbHa

I4X .trJII'IHE I,I COCTABJI er or AecrrKoB nzro$apa4 Ao coreH TbIc{rI uzrorfapa4.
llpu xoporuefi IJVLI'.I OTBOAOB Vr M€UIOU pIX AJIUHe, eMKOCTb OTBO.4a IIO

OTHOIIIEHHIO K 3EMJI HCOOJIbIIIA'.

Tb cr4rH€rrr Ha rracrore ll77 fq y4aerct He Bcer,rla, vrlrvr oH 6y4erlloerol,ry ycnbllx
OqEHb M€UI. BCEIO HC

B sroNa cryqae, f, yBepeHHofo orrpeAeJleHI4t oTBoAoBnpr4MeHrKrr 6oree BbrcoKue
qacroThr feHeparo r4 rrpueMHI,IKa - 8192 utru8475fu.

I{enr Bblrue afl. r{acrora feHeparopa v rpLreMHuKa, TeM yBepeHHee

oilpeAenqrorcr I43OJI HbIE OTBO.IIbI.

Ha npaxruxe Kr4 OnpeAeJr.flror Ha 3neKTpuqecKyro aHTeHHy.

OAnar<o, ecJII'l r\r4fl rpy6onpoBoAa B nJIoxoM cocrotHl4I4, KpoMe Bpe3oK,

rrpr40opoM Oy.{yr on eJItTbc.s

oJrbKo eAr4Hr4II Ha qIa$poBoM I4HAHKarope.

bHocTb

14 Mecra rroBpex{Aenvrfl v3onflIJvrv. B lrou cnyqae, Irq
nafiAennofi Bpe3KLr noATBepx,{arcrf Ha MarHlrrHyro

orBoAbr Arznofi HecKoJrbKo MerpoB Mo)KHo ycnblruarb Ha
cuoco6ovr rro ((MaKclrMVMV).

X[s uozcra Lrcnonb3yrorc-f, qacrorbr I 777,8192u8475 fq. [nx ror4cKa
OTBOAOB ZCIrOJIr,3yrOTCq r{aCTOTbIKoporKr4x (Ao KOJrbKr,lX AeCITKOB rUerpOn)

8192 vr 8475 fu..
lloucx Mecr H Hr4-rr r43oJr flr\uv nyql]Ie Bc ef o rrpol{3BoArlTbHa r{acrorax 477 ulu

cr4rrraila Ha Tpacce.Il77lu.3ru qacror O6ecne.rzBaroT MaKCVManbHyrO A€urbHocTb

rroncK BpE3oR, oTBoFoB u MECT HAPYTTIEHIIIT IBOI1'.fl4I4n.

[nr nyuurero nofiuvraHurfl. [poqecca rror4cKa, pa:6eperr,r, qeM orJll4uaercq Bpe3Ka or
OTBO,IIA.

Bpe:ra - 3To HQ6onrurofi 4rzurr or HecKoJrbKplx cM Ao Aectrr(oB cu cransHofi
r43onupoBannrrfi zn{ HezsonlrpoBaHnrrfi orpe:or rpy6bl c BeHTHJIeM, roropufi r'rMeer
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HenocpeAcrBeFrHbrfi KoHraKr c ocHoBHbrM rpy6orpoBoAoM.
MO)KeT npr4 CO e)ALrHrTb Cr pe3r4HOBbII,r rrrJraHf .

Orno4 - :)To craJrbHafl rpy6a Arunofi or HecKoJrbKHX

AecrrKoB MeTlloB, qepe3 r(oTopylo [porr3BoAr4Tcfl floAaqa
norpe6ureJrrMi.

Bpe:ru, KSIK rrpaBr4Jro rrMeror HecaHKrllroHr4posaHHrr[ xa
Moryr 6urs rr3onr4poBaHHbre vlrvr HeLr3onLrpoBaHHbre. lloucr
3neKTpuqecKyrro aHTeHHy flo[IeperlHblM MeroAoM, cM. pu
npoAonbHbrM .Mero.{oM Ha SneKTpHr{ecKyro aHTeHHy, cM. prrc.

- -
fJryoLrHbr 3arr3faHr4_f, MelKAy ocbro Tpyoo[poBoAa u Bepx

MarHr4THyro aFrreHHy, cM. pzc. 1 1.

Ecru Bpe3r(a Her43onr4poBaHHa.fl LTJII4 BcJIeAcrBI4e nroxofi

r,rMeer oneKTpaqecr<ufi KoHTaKT c seNarefi, IroKa3aHua qra$po

COCTABJI{Tb COTHI4 VTIIT4 TbICflIIH ENHHI,IU.

Ecru Bpe3Ka r{3onr4poBaHa or rpyHTa I4rtl{ HaKpbrra IIJI

rroK€BaHur qu$ponoro r4HArrKaropa 6yayr orJlurlarbct or rlpe
Ha3brBaeMoro qponoBoro 3HarIeHI4t s 3-4 pa3alI Moryr cocra
e.qr{HHu.

@ouonuu 3HarIeHr4eM gneKTpl4qecKoro rror-f, Ha3bI

HarrprrxeHHoc'fv 3neKTpr4rrecrofi cocraBJlf,roulefi B Mecre Iroxc
HeLr3MeHHo rrl)r4 orcyrcrBl4I4 Mecr noBpexA erruit vr3o nflrJkrvr

flora:asur qraQponofo LIHAI4Karopa 3aBlacfrT or nnoIqaAn
z seNarefi, pa3rv{epa Bpe3KI4, BeJII4qI{HbI Mecra rloBpe}KAer'vrfl.u
coJreHocru rp)rnra Lr HacKoJIbKo ,{aJIeKo ycraHoBneH feHeparop

KlaccuQrrKauIrfl Bpe3oK rro crlrHaJry sJteKTpIr

Knaccra$r4rlupoBarb u oAHo3Har{Ho cAenarb BbrBoA rrro

rroBpe)KAeHr4fl vr3orrflr\vru 3uTpyAHvrTeJIbHo u3-34 Toro, rrTo n
MHOfO rrOXO)rfl4X Me)KAy COOOI4 npH3HaKOB.

Ilepeuucr?rM r,r3BecrHble I43 HHX:
- Mecro HrrpylreHvfl vr3olrfrquu rpy6orpoBoAa H Mecro

KoHTaKTrrpyrcT c lpyHToM. Bcle4crnue KoHTaKTa roK
pacreKaercq .[o noBepxHocrl4 rpyHTa. Mecro pacreKanns.

3fleKrpr,rrrecroft aHreuHoft ro (MaKcLIMyMy> (crvr. puc 9) utt
prac.8).

Paccuorpuu orJll4rrl{f, npv HapyrreHuu r43onflr\krvr u
rrpueMHI4KoM.

1. [rn HapymeHuq rsolqrlrr.
llpra uonoxteHl4l4 3neKTpztlecrofi aHTeHHbI rlo (MaKc

rpy6 o upono4:r) cHrHzL[ HaA M ecroM aHoM€uI vrv y Be nvql4Baerct
llpta roJroxeHl4ll gneKTpl4qecrofi aHTeHHbI rlo (MLIH

rpy6onpoeo4tr) cl4rH€t[ yBenl4rll4Baerafl 3a HecKoJrbKo

yMeHbrrraercr B HecKoJIbKo pa3 I4nI4 COBCeM

yBenuqlrBaerc.fl 3a MecroM aHowaJr4u (rvrax -

2. [tn [3(DJrLIpoBaHHblx Bpe3on.

H0r{e3aer HaA

rr,rin - vrax).

B lamnefirueu K Hefi

B AO HeCKOJrbKr,rX

Ap. rlpoAyKroB K

rffep npoHcxoxAeHHf,,
Bpe3oK rrpor{3BoAflT Ha

9, 14 rroATBepx{Aaror

, u MeToAoM pa3HocTH

TOqKOH Bpe3Kr4 Ha

rIHr4 rpyoorrpoBoA
fo LrHALrKaTOpa MOfyT

BbIM KOJITIAKOM.

brAyr{efo MecTa oT TaK

,IIEC'TKT4 I4JII{ COTHI4

TaKyro BenI4r{14Hy

roropofra. 3Har{eHI4e

r4 Bpe3oK.

HTaKTa Mex{Ay npesrofi
IrflIJIdVr, OT BJra)KHOCTLT Vr

MECTA TIOHCKA.

KOU AHTEHHbI.

M

Bpe3Ka Lrnr4

Lr B ApyroM

MCCTO

cnyqae

3onr4poBanHofr Bpe3Kr4
B 3TL1X MCCTAX

JrerKo perurcrpr{pyerct
rro (MuHzvryrray> (cla.

Kax pefr4cTpr{pyeMbre

My) (ilonepeK rpaccbl

rvrax).
MyMy> (e4om rpaccbr

,IIO MECTA AHOMAJII4LT,

M AHOMAIIUVI V CHOBA
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rroBepxHocTr4 3eMJrr4
wfl rrrTaHfrr noA yfnoM 90 fpaA. rro oTHorrreHr4ro K
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HesaezcraNao rroJro)KeHr4r gJreKTpuvecxofi aHTeHHbI rloileper: IIJII4 B,IIONb OCT4

rpy0onpoBoAa HaA rcofi ecerAa Aon)r(Ho 6srrr ycuneHze curHaJla (naax).
3. Arq Her{3oJrrl aHHbrx Bpe3oK.

Heusorupon
TAKHM X(E, KAK LI B

Hbre Bpe3KH r4Meror KoHTaKT c 3eMnefi. Curnan lnaq\ :u:zvtvr 6y4er

OaHogua.I BbrBoAa cAenarb HeJrb3r. 3rz uecra neo6xoAlrMo BcKpbrBarb 14
[Tyarlr4ro.Br43y€rrrbHo orIeHr{Tb

llpuveuaHrae.

HecKoJrbKo c Heoon

KaxAofo Mecra Apy
Mecre rroBpe)KAeH
TOJTbKO MaKCr4MyM.

K;rac

Ha MarHr4TH

3€LIIefaHI4f,.

lrlcnomsys npaBneHHbre

MO)KHO OnpeAenr4Tb TOIIHOCTbIO

f,x, fAe ecrb Mecra HapylxeHl4.u I43oJrflr\r4v.

B cryqarx, rAe Mecr HapyrrreHur H3onf,rlrrr4 Mo)Ker 6um
rrruM r4HTepB€uroM Me)KAy co6ofi nponcxo.ur H€uroxreHLrfl Max or
Ha Apyra. B pesyrbrare 3Toro H€uro)KeHI4t, MI4HI{MyMa cr4rHarra B
vr3oIrflrJkrkr r4nr4 KoHTaKTa Bpe3KH c seN{refi ge na6ruo ilaercs., a

Karlufl Bpe3oK rro curHaJry MarHr{rnoft aHT€HHbr.
(an" HeI{3oJrrrpoBaHHbIx npesorc)

Harz.IVe

aHreHHy onpeAenrlor ocb rpy6onpoBoAa u rny6uuy ero

uv6zsv 3aJleraHr4f,

AO ) CM.

Ha4 rpy6oilpoBoAoM MarHr4THafl. aHTeHHa perr{crpr4pyer KaK
fnyO?IHbI 3€L[efaHI4t Ha HecKoJIbKo caHTrrMeTpoBi,, KaK rlpaBr'rno Hape3Koe yMeHbrxeH

AnlrHy Bpe3Kr4, cM.

Besdyuuaa Mern$a

Cnrpoumenenaru
ypoeeub

::
Epepxa

Ipy6anpoeod

Prac. 11. Mero4 pa: ocrr4 rny6zn 3aneraHrrx rpy6onpoBoAa 14 Bpe3Kr4.

Sror MeroA q - -
eTcs ooJree Anr{TeJIbHbIM IIo BpeMeHI4, Tpeoye'I oqeHb TorrHofo

BepTr{KanbHofo rr

=
*
. i -
: i

L 1  : i- --------.-.-l-i i- ...

i J
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Ha puc. 5 noK€BaHa rrrraHra, K roropofi c rumnofi cropoHbl rIpI4KperIneH

crpouTeJrrnrrfi: ypoBeHb, B BepxHeit 'aacru Koroporo pacnonoxeH BoA-{Hofi yponeur c

Bo3AyrrrHofi ue:rrofi, c uouorrlblo Koroporo rxraHry pacnonaralor rlepneHAuKyn-spHo

rrJrocKocrr4 3evrJrr4. Ha rua: HeBo3MoxHo rorlHo yAepxl4Barb IrITaHfy B BepruKzlnbHoM

rroJroxteHlru roA yrnoM 90 rpa4ycoB K rloBepxHocrlr 3eMJILI.
B Mecrax asoiualrafi, olpeAeJreHHbrx Ha gneKTpl,IqecKyro aHTeHHy, uarnzrnofi

asresnofi TularenbHo npoBepnor my6l4Hy 3alleranvrfl. na lu Ao 3Toro Mecra u lM sa

HHM. Pyrerroii: orMer{aror orpe3Kl4 L1uL2.

qTOObI KTCKI]TOIII4Tb

KoMMYHrrt<auuii.
lrcKprrBneHLIe MafHrITHbrx uorefi

*/1.=
l l

Hanpaenenue deuxeuus
aaeuumaa* a+[neryHbl

r l , lL J I I

Omeod

Omeod

r:l i_:l

YpaeeHb cu?Hafia
uad ameodoa

Hanoaeneuue deuxeuus
uaeuumpait aHmeH'ttl

Puc. 12. MeroAura IoI4cKa 6oroerrx orBoAoB rpy6oupoBoAa (nIa4 ceepxy)

O6napyxeHr4e 6oronrrx orBoAoB rrpor43BoAflr rlo ode cropoHbl rpy6onpoBo.4a Ha
qacrorax SlgiL utm 8475fq. llol,tu4re, qro cLIrH€uI reHeparopa Mox(er HaBoAlITbcfr Ha

Apyfr4e KoMM'FHr4KarIuu qepe3 MecTa noBpe}KAeH]1^fi. lloerouy no KapTaM, a TaKlKe

Eclra pa3Hr.tqa 6olee qeM Ha 3+5cvr, BepoflTHocrb, rITo MecroM aHoM€L[LII4 flBIrflercfl

Bpe3Ka orreBurltHa. fny6zHy 3€ureraHr,rr orpeAentlor no min cldrH€ula Ha qraQpoBoM

r4HAnKarope rl)r4eMHr4Ka no o6e cropoHbr rpy6onpoBo.qa. 3ro Heo6xoAI4Mo AJrt roro,

rpy6oupoeoAy cJIeAf,r 3a ypoBHeM cufH€UIa qraSpoBoro I4HAI4Karopa.

rAe orBoA ol ocHoBHofi rpySu repeceKaerct rIoA nIo6bIM yrnoM c MaTHHTHoI4

aHTeHHOfi, 6y;Ier npol4cxoArTb ycuneHl4e cl{fHalra, ctvt. puc. 72.

Vposexa cueHana
uad omeadoa

cropoHbr Apyfl4x

IIPOBEPIU MECT AHOMANNIZ HA HA]INqHE OTBOtrOB.

B cnyqarx oSnapyxeHus. Mecr aHoManrlfi peKoMeHAyercfl. rlpoBepurb 3TH

MecTa Ha Hant]nql4e 6oKoBbIX oTBoAoB oT ocHoBHofi MarIIcTp€uII4.

OrsoAH arrpeAenrrorcr Ha MarHr{THyro aHTeHHy IIo (MaKcI4MyMy). MarnlarHyro

aHTeHHy pacronafaror rlapiulneJlbHo rpacce rpy6oupoBoAa Lr napaJrJrenbHo

rroBepxHocrr4 3eMJrH. llp" TaKoM IroJIo)KeHI{I4 MarHI4THofi aHTeHHbI, cJIerKa

[oBopar{r4Balol' ee BJIeBo - BrrpaBo tr HaxoAflT TaKOe ee IIOJIO)KeHI4e, npl4 KOTOpOM

CI{|H€UI OT OCHOBHO|O rpy6onpoBoAa rponaAaer. fiYura'lcr IapaJrnenbHo

B uecrax,
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Br43y€tJrbHo y6egnrecb B :naulurrvu r4nu orcyrcrBuvr Apyrr,rx KoMMyHprrca\uit B Mecrax,

fAe LrMeror cfl, y cvneHHe cr4fH€ura.

BbIEOP PAEOTIZX qACTOT TNfl N3OJINPOBAHHbDi BPE3OK N
n3oJrnpoBAHHbIX OTBO,4OB HEEOnbInOfi ,Tnnmbl (OT HECROu.\RUXIECITROB
CAHTUMETPOB IO HECROITbRWX IECflTKOB METPOB ).

fllx r43onupoBaHHbrx Bpe3oK v orBoAoB, Koropble He HMe)Ior KoHTaKTa c
rpyHToM, o6napyxeHr4e npor,r3BoArr Ha rracrorax 3Har{LrrerbHo 6oree BbrcoKr4x,
qeM lrfq. 3ro o6r-{cHserc.f, orcyrcrBueM arrzeHofi npoBoArlMocrz, T.e.
ilpoxo)KAeHr4e clrfHilrra ocyrqecTBl_rreTcr 3a cr{er eMKocTrr Bpe3Ku Llrv oTBoAa IIo
orHorrreHr4ro K 3eMJre. 14 ,reNr Bbrrrre qacrora, TeM nyrrrxe 6y4er cJrhrrrreH crrrH€rrr.

Attx H3onr{poBaHHbrx Bpe3oK kr orBoAoB peKoMeHAyrorcr rraororbr 8192 vru
8475 fu.

KraccuQrrKauufl Mecr rroBpe?rqennfi rro BeJrrrrrrrHe cr{rHaJroB, rrpr{HrilTbrx
MarHurHoil n sJreKTpuqecrofi aHTeHHaMH

Onpe4enr4B HecKoJrbKo rroBpexAenufi no rpacce rpy6onpoBoAa, r{acro

BO3Hr.IKaeT BOrrpOC O6 nX UrOlIaAkr. llpaXrl4.reCr<Ufi OrrbIT rroKa3brBaer, r{To I4cKareJreM

rroBpex{Aenuia Vuunepcar-g1lM - M8 onpeAefl-trrorc-rr Mecra rroBpexllenufi usorflrlurv
or 0,1 MM2 14 6oree.

B sasucuMocrr4 or nnoxlaAr4 rroBpe)K4envrfl. curH€rlr npuuarrrfi ua
sneKTpr4r{ecKyro aHTeHHy reu 6orure, rreM 6omrue rrnoIqaAb rroBpex,{eHuf, rr3oJrflr\vkr.
Ho uoulnocrb cr4rHana reHeparopa ua4 rpy6onpoBoAoM He oAr4HaKoBa. llo Mepe
y Aane}J;r4fl or f eHep aTopa, crrf Han yM eHblraerc_s [ponoprlr4 oH€urbHo An HHe
rpy6onpoBo.4a sa c.{€r €uroctnrx norepb 14 rrorepb cr4rH€ura reHeparopa Ha Kax{AoM r43
Me cT rroBp elKAeHr4r r43oJr flrJuvr.

fna roro, vro6u orleHr4Tb Benr4r{r4Hy noBpe)KAeHVflLr3olrflr\w ugo6xoAlrMo 3Harb
ypoBeHb cnrHzlrra npuHrrbrfi lrarnzrsofi anreunofi ro (MaKcr4MyMy) u. ypoBeHb
cvfHaJra, nprrHrrbrfi ua grerrpr4qecKyro aHTeHHy no[eper{HbrM MeroAc'M B Mecre
rroBpexAeHvrfl. vr3orrflL\w npr{ BbrBeAeHHoM pefyn-flTope rpoMKocrr4 n upaduuure.

flo Sopvryne k: Ue.o/Uro onpeAentevr rcoe$SI{IIHeHr BeJIZIIHHrT: rroBpe)KAenufl
vr3onflr\krkr B TorrKe H3MepeHHs. fAe U:e- ]poBeHb cr4fH€ura, ilpkr]f'flTufi na
3neKTpI4rIeCKyIO aHTeHHy, uro- Hanp-TIXeHHOCTb SneKTpOMafHI4THOfO ilOJIt, trpLrHflTafl
Ha MarHI4THyro aHTeHHy. (Dopl,ryra yr{r4TbrBaer ocla6leHr4e cr4rHaJra roHeparopa rro
Mepe y[aneHnfl oT ToqKI4 troAKnroqeHufl, BcneAcTBr4e noTepb B MecTax iloBpexAeHr4q
v3o rrflr\r4vr u dvrrco crHbrx norepb.

Or norox eHVfl perynrrop a rp oMKocrrr npudruuraKa 3aBr{cur rror:a3 aHlre
qu$ponofi,urt4urca\lzrvrHa3neKrpl4r{ecKyro aHreHHy. 14ecrruAnfl orpeileneHur Mecr
rloBpexAeHvrfl vr3onflrJnu 3To He KpI4TI{rIHo, To AJrr [onyr{eHl4fl ilpaBLrn]E,HocTI4

r<oe$$raqr{eHra perynf,rop r-poMKocru OEff3ATEIib'HO! Heo6xoAr4Mo BbrBecrLr rrporr4B
qacoeofi crpenKu Ao orKa3a BJreBo. .{rx unupeBoro MeroAa Sopuyna.aMeer BHA
k: Uurr/Uve, r,{e LJIrt* ypoBeHb cyIrHaJIq [pI,IHtTbIfi ua uTbrpu. BenrawrHa

rcoe$SuqveHTa B TorrKax H3MepeHr4s Aaer rpeAcraBJreHr4e o caMbrx 6oruurux
[oBpexAeHuflxr43on.rrrlr4r4 B TorrKax H3MepeHr4fi ua pa:Hbrx yAaneHl{rx or ror{Kr.r
[oAKnroqeHr4fl feHeparopa. To.trocrr rcoe$Sr4rlr'reHTa 3aBr4cr4T or npar]r{JrbHocrr4
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ycTaH oBneHHo I MorrlHo crrr f eH ep arop a, or rronoxeH vrfl MarHr4THofr r{ 3neKTpr4qe cKofi
aHTeHHbr, ilpaEtr4nbHo ycTaHoBJreHHbrx ilepeKflrcqaTenefi 14 pefyJrr4poBoK Ha rraHeJII4
rrpr4dMHr,rKa.

Moulno<:rb cr4rHuura reHeparopa He AoDKHa 6rrrr 6onrruofi. Cxeua npu€uuzra
pa6oraer e rrarrefiHoM pe)ro4Me. lleperpy3Ka BXoAHbrx KacKaAoB npra€vtrzKa MorrIHbrM
cr4rH€rfroM reHoparopa [pr4BoArrr K orpaHrzrreHr4ro cr4rHaJra, vrrrvr K nepefpysre. 3ro He
rro3BoJrrer o6r,erraBHo orleHuu rcoe$$uqzenr Mecra noBpe)KAeHHs r43orfrr\Lrkr.

[pyrzvru cJror]aMr4, ecJrr4 cufHarr, npr4Hf,Tbrfi ua uarur4THyrc aHTeHHy 6yaer Ha BepxHeM
rrpeAene qu$poaoro HHArrKaropa 1900+50 eALrHr4rI, oro o3Harraer qro upuduuux
rreperppKeH MorrIHbrM cr4rH€L[oM reHeparopa r4 ero HaAo yMeHbrur4rr. YuenbrueHlre
MOIIIHOCTI4 npOH3BOAf,T farleTHbrM nepeKnloqaTeJreM Ha OALrH r4Jrr4 HeCKOJTbKO

lepeKnroqenuit rrporr4B.racoeofi crpenKr4 Ao rex rrop, rroKa rroKa3aHue qraSpoeoro
LrHArdKaropa Ha upu€unzKe He yMeHblrlhrcfl Ha 100- 1 50 el. MarnIatrylo aHTeHHy rrpr4
3TOM Opr4eHTr4llyroT rro max.

flpo6nuvr ruyp$onaHr{eM ycraHaBnr,rBaror nnoruaAb rIoBpe)KAeHI{t z3oJrflr\vrkrnpu
pa3nuqHbrx r<o:r$Surlr4eHTax An.rr pa3Horo BLrAa lpyHToB B pa3HbIX peruoHax.
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