CAM E YKknagka netnu

PykoBOACTBO N0 NPOEKTUPOBAHUIO U1
MOHTaXy MarHuTHbIX KaTyLlek

PykoBopacTBo

Kl O6wue ceenenus

MeTneBble 4ETEKTOPbI YacTO UCNONb3YTCS A1 0BHAPYKEHUS BCEX BULOB TPAHCNOPTHbIX CPEACTB.
Cuctema COCTONT M3 JETEKTOPA (NepeknoyatoLLero YCTPoNCTBa) U MHAYKUMOHHON NeTan.

TunnyHble 06MacT NPUMEHEHMS:
* OTKPbITWE U 3aKPbITWE BOPOT;
* ynpaBneHue Wwnarbaymamu;
* MOHWUTOPUHT OTAEMbHbIX MAPKOBOYHBIX MECT;
* 3all1Ta OrpagmTenbHbIX CTONOMKOB.

IEA NpvHumn pa6oTb!

WHAyKUMOHHas NeTns u KOHAEHcaTop, BCTPOEHHBIV B NETNEBO AeTekTop, obpa3yioT LC-renepatop.

EMKOCTb KOHAEHCaTopa 1 MHAYKTUBHOCTb NETNN ONPeAensioT YacToTy pe3oHaHca Pe30HaHCHOTO KOHTYpa.

EMKoCTb KOHAEHcaTopa 1, Takum 06pa3oM, Pe30HaHCHYI0 YacTOTy MOXHO M3MEHSATH MyTeM YCTaHOBKM NapamMeTpoB netsie-
BOr0 AeTekTopa. JT0 NpeAoTBpaLLaeT B3alMHbIe MOMEXH, HanpuMep, ABYX COCEAHNX MHAYKLUMOHHBIX NeTeNb Uu AeTEKTO-
pOB.

YeM HiKe MHAOYKTUBHOCTL METIIM, TEM BbILLE YaCTOTa reHepaTopa, KoTopast HaxoauTces B AnanasoHe ot 20 o 150 kI'u.

Tok, NpoXOAsLMI Yepe3 He3aHSTYIO (= HeaKTUBMPOBAHHYIO) NETAO, CO3AAeT BOKPYT Hee MarHUTHOe none.

JTMHWMM MarHMTHOrO NONS 3aMbIKAKOTCA MO KpaTyarwemy nyTi ¢ 06pa3oBaHneM neTenb. [eHepaTop pe3oHUPYeT Ha OCHOBHOM

yactote Fo.

TpaHcnopTHOE CPeACTBO, NepecekatoLee RETI0, BXOAUT B MarHUTHOE nose. JIMHAM MarHUTHOTO Nofst OTKIOHSIOTCS U
BorblLe He MOryT 3aMblkaTbCsl N0 KpaTHaLLEMY-MYTH ¢ 06pa3oBaH1eM neTesb. AT0 yMeHbLIAET UHAYKTUBHOCTb, M YacToTa
reHepaTopa yBenu4y1BaeTcs.

MeTns akTueMpyeTcs. MeTneBol feTeKTop 00HapyMBaET 3TO U3MeHeHNe. ECnu OTKMNOHeHWe YacToTbl NPEBbILIAET YCTaHOB-

NEHHYI0 YyBCTBUTENBHOCTb, BbIXOH NepekmtoyaeTcs.. [eTneBol aeTekTop 06HapyxXmmn 06bekT.

CobniogaiiTe noapobHble ykagaH!s B UHCTPYKLM NO SKCTNyaTaLmm NeTneBoro eTektopa.

EEl Ykasanus no TexHuke 6esonacHocTy

A * an MCMoJ1b30BaHNKN ﬂeTJ’WI(eJ'Ib) 1 NeTNeBoro AeTeKkTopa onepaTop 0TBe4aeT 3a NPaBUIibHYH 1 6e3onaCHy+o aKcnnyartauuio

CBOEWN CUCTEMBI.

* [1ns1 npaBnbHOO M 6e30MacHOro (PYHKLMOHMPOBAHWS CUCTEMbI HEOBXOAMMO Y4MTbIBATL TUM OGHAPYKMBAEMBIX TPAHCTIOPTHBIX
CPeCTB Mpu MPOXOXAEHN MW NETIN.

* Heobx0anmo yunTbIBaTh, 4TO 0BHapYXeHWe N 1 06BEKTOB C HU3KOW AOMEN METANNNMYECKUX YacTen MOXET ObiTb HEBO3-
MOXHO.

* [paBunbHas yknagka netnm B JOPOXKHOE NOKPbITUE BXOAUT B 0653aHHOCTY yKNagumka NeTiu.

v

PYCCKUA

. I'IpM CO3[aHnn KaHaBKun Ond neTsiu HeO6XO,D.I/IMO Yy4nUTbIBaTb BCE YKa3daHWUA MO TEXHUKE BesonacHocTu A5a nenosnb3yemoro nH-

CTPpyMeHTa, KOTOpbl€ NpMUBELEHbI B PYKOBOACTBE MO 3KCN1yaTtauum OT NOCTaBLUNKa NMHCTPYMEHTA.

* Bo Bcex chnyyaax H906XO,D,VIMO n3beratb nospexneHna nsondaunn nposoAa neTriv Unu NNHUA NUTaHuA, UHave He rapaHTupy-

€TCs NpaBUibHOe (hyHKLMOHMPOBAHNE CUCTEMDI.



IEl ViuaykunonHas netns
K] Pasmep netnu u KONMYECTBO BUTKOB

B 6onbLUMHCTBE CryyaeB NeTns yknaablieaeTcs B (popMe KBagpaTta Unm NpsiMoyronbHika. B 3aBuciMocTy oT nepumeTpa
NeTNN (Ha YTO BNMUSKOT MECTHbIE YCIOBMS!) B KaHaBKy ANs NeTnn HeobXoaUMo YKnaablBaTb pa3HOe KONMYECTBO BUTKOB.
lMo3ToMy NpUMEHSIeTC CreaytoLLee NpaBuno: Yem MeHbLue nepumeTp P netnu, Tem GonbLue BUTKOB Ans Hee TpebyeTcs.

PekomeHpaLmu:
* MuHMManbHas WwypnHa netim aomkHa 6bims | lepumeTp netnu P | Konmyecteo ButkoB 1
He meHee 0,8 M. Cm. Tabnuuy psgom. 3-6M 5 BUTKOB - \iv
» OTHOLLIEHMe AnuHa/WMpWHa: oT 1:1 10 Makc. 610 m 4 BiTia PR
&1 10-20 M 3 BuTKa
20-25m 2 BUTKa

E¥] VHoyKkTMBHOCTL NeTnm

VIHOYKTMBHOCTb NETAM MOXHO U3MEPUTB C MOMOLLLbIO NETREBOrO AETEKTOpa CO BCTPOEHHON (hyHKLMEN 13MepeHUs (Hanpu-
Mep, ProLoop) unu ¢ MOMOLLI0 COOTBETCTBYHOLLENO M3MEPUTESNBHOMO YCTPOACTBA. Meped 3aenkoi KaHaBKu pekoMeHayeTcs
N3MEPUTb UHLYKTUBHOCTb BPEMEHHO YTIOXEHHOW B Hee NeTnu. MpumepHo onpeaenuTb MHOYKTMBHOCTb Takke MOXHO 3apa-
Hee Nno cnegytoLLen opmyne:

P = nepumeTp netiv B M L (B MkTH) =P * (N*N + N)

N = Konn4yecTBO BUTKOB B NETNE
K paccuntaHHOMY 3Ha4eHMI0 MHAYKTUBHOCTM HeobXxoanmo Ao6aBuTb NpUMEpHO 1=1,5 MKIH Ha METP NIMHWM NUTaHKS.
OnTuManbHble 3Ha4eHUst MHOYKTUBHOCTY NETNN Haxogatcs B Anana3oHe 80—-300 MKIH.

IEl Yxnagka netnu

dig Metns
__ (BCe BMTKM BMECTE B OAHOW Ka-
Ty HaBke Ans neTnu)
8 JInung nu- KaHaBka ans netnu
TaHus
(CkpyqeH- <+ [lopora
Hasl)

m Bnusinne MeCTHbIX ycnOBvui, onpeaerneHue pasmepoB KaHaBKK onsa neTnu U pekoMeHpgauun no KaHaBke And netnun

MecTHble ycnosus Pekomergaumu

Apmatypa xene3obeToHa PaccrtosHue He MeHee 5 cM (kak MOXHO 6onbLue)

[pyrue anekTpudeckie NuHU OKpaHMpOBaHHasH MMHNS MUTaHWS NETNN

MoaBWXHbIE METaNMMYeckne 0BbEKTbI Cobntopatb paccTosiHie He MeHee 1 M

HenogsixHble MeTannnyeckie 06beKTbI Cobrniogatb pacctosiHie He MeHee 0,5 M

BbICOKOBOMNbTHbIE MUHWW U MAHIAK AneKTponnTaHua aKpaHMpOBaHHaH ANeKTpuyeckas NMHUA NUTaHNA NeTn B 0TAENIbHOM kabenbHoM kaHane
Borblume paccTosHWS A0 NETNEBOro AeTekTopa | AkpaHWPOBaHHas ANEKTpUYeckas MMHUS NUTaHUS NeTiu

Onpepenexne pasmepoB kaHaBKW Anst NETNN 1 PEKOMEHAALMM N0 YKNazke NeTnu:

Matepuan ans sanenku Matepuan ans sagenks: B kayecTe maTepuarna [n1s 3a4enkit MOXHO UCMomnb30BaTh
Heitnonosblit > 5-8mm BUTYM XOMOLHOMO M FOPSIHETO TUNA, @ TakkKe CUHTETUYECKYHO
xopa — cMorny.

30- 55 mm Mpsab netnu: Mpu MCnoNb3oBaHUM BUTYMa ropsiHero TUna HeOBXOANMO yum-

TbiBaTb TepMOCTOIhKOCTb n3onauum npagn netnn (TepMOCTOﬁ-
KOCTb B COOTBETCTBUI CO CI'IGU,I/I(*)MKaLI'Meﬁ npoussoanTens

Mpsige MpSaV NeTmn).
nerm HelnoHoBbI Kopa: HelinoHoBbI kopa TpebyeTes, TONbKO ECNN B Ka4ecTBe MaTe-
1,5 MM puana ans 3agenku ucnonbayetcs 6utym ropsyero Tuna. Kopa

obecneynBaeT TeMNepaTypHyH pasBs3Ky Nposoaa NeTnu.



3 Yknapka netenb noa NNUTKOM U3 KOMMO3UTHOTO KaMHS

MeTnu YKnaablBakoTCA B rnecyaHblil Crow MeXay HWXHUM CroeM rpaBsua n MAUTKON 13 KOMMO3WUTHOIO KaMHs.

[ins aTol cucTeMbl yknaakv Heo6Xxo4UMO 1CMONb30BaTh U3rOTOBNEHHbIE 3apaHee NeTnu. OHW JOMKHbI YKNaabiBaThCs B
kabenbHbIN kaHan (15 x 15 Mm).

®Qukcayus nemnu  Memns .
Komno3umHaIti kKameHb

[lecok

[pasuli (8 udeansHom criydae croli bemoHa npu gukcayuu
kabenbHO20 KaHana)

* BcTaBnTb M 3aKpeNUTL NETAI.

* M3MepuTb anekTpuyeckoe ConpoTUBREHNE 1 CONPOTUBIIEHNE U30MSLIMN.

* M3MepuTb MHAYKTUBHOCTb, NPOTECTMPOBATL C MOMOLLbK NETIEBOTO AETEKTOPA.
* 3an0HNTb NOCTOSIHHO COXPaHSIOLLMM 3MAaCTUMHOCTb FEPMETUKOM.

* 3an0NHNTb M YNNOTHUTL NECYAHYO MOAYLLKY.

* YNOXUTb NANTKY U3 KOMMO3UTHOTO KaMHst 1 yTpamboBaTh 4151 (hukcaLmm.

* [poBepuTL (YYHKLMOHMPOBAHME.

yCTpOVICTBO KaHana n3 6y1'IbI)KHbIX kaMHeln He pekoMeHayeTcA. ByJ'IbI)KHVIKI/I MOryT nepemeLlaTbCa nod BeECOM
TPaHCMNOPTHbIX CPEACTB, YTO MOXET NPUBOANTDL K BO3AENCTBUIO TFIHyU.l'eVI i c,qamraromelh CUITbI M NOBPEXAEHNIO
NMPOBOOB NETNN -> MOSABMNEHUIO HeVICI'IpaBHOCTeI7I.

BaxHo
MeTns pormKHa yKnaablBaTbCs TaK, YTOObI OTAENbHbIE BUTKA HE MO CMELLATLCS 1 KacaTbCst ApYr Apyra.
— CMeLLeH1e MOXET NPUBOAUTL K U3MEHEHWIO MHOYKTUBHOCTY — MOSIBMEHWNIO HEUCNPABHOCTEN.

[NeTnsa pomkHa YKnagblBaTbCA Tak, 4TOObI 06LI.I|VIG reOMeTpMUYECKME NapameTpbl NETNN HE MOTTU U3MEHUTLCA.
— /3meHeHne reoOMeTpUYECKNX NapaMeTpoB MOXET NPUBECTU K USMEHEHNIO MHOYKTUBHOCTU — NOABNEHUIO
HeVICI'IpaBHOCTeVI.

EE] NvnHus nutanus

o PeKOMeHﬂ,yeTCH, YTODbI NIMHKS MIUTAHWS NEeTNK ObiNa BbINOMHEHA B Bnae 3KpaHVIDOBaHHOI7I JIMHUN. SKpaH Bcerga
[OJTKEH 3a3eMNATLES C OOHOM CTOPOHBbI. OpHako, cama neTnsi He JOoKHa SKpaHVIpOBaTbCFI!

JIVHWS NUTaHUs 4OMMKHA BbITh CKpy4€eHa He MeHee

CKpyuvMBaHue NPOBOMOB NMHUN

ATaHS 20 pa3 Ha MeTP 1 YTIOKEHa B CKPY4EHHOM COCTOSHUM 0 W@C
MeCTa NOACOSANHEHIS NETNIEBOrO AeTEKTOpa B Mutk. 20 pas a veTp
pacrpenenuTenbHoi Kopobke.

Yknaaka HUN NATaHS YknaaKa NAHUN NATaHAS B OAHOM 1 TOM Xe kabernbHom ,

napanmienbHo APYTMM LENAM | KaHane ¢ ApYriMu LiensaM1 He paspeLuaeTcs. Temns BN Fioyrwe yenw

MuH. paccTosiHue 4o nuHuK nutaHus 10 cm

Mpu Mcnonb3oBaHUK BYX 1-NeTneBbIX LETEKTOPOB

JIVHWS NUTaHWs NeTnn apyrux ‘Tetns ‘Tetns
cobntofatb COOTBETCTBYIOLLME PACCTOSHUS NpU

NeTneBbIX JETEKTOPOB ;
yKnagKe nuHui nutanms. Mcnons3osatb ¢ PACCTOSHIE [0 FMHIN MTaHMA
9KpaHUPOBaHHbIE IMHUN NUTAHWS. e

MpepoTepaLuete mexarnieckoro | JIMHAM MUTaHUS JOMKHBI BbITb XOPOLLO 3aLLMLLEHbI OT

MOBPEXAEHNS NIMHUN NUTaHNS MEXaHW4eCKOoro NoBpeXxaeHus. @
Yknagka NHAM NuTaxus He yKJ:IaJ.'LbIBaTb NWHWIO NUTaHNA Yepes KaHaBKy Ans |ﬁemﬂ ] |ﬁemﬂ ] |5ﬁ6TJ'IFI \ lﬁemﬂ |
neTneBoro feTekropa apyroi netnu. Mcnonb3oBaTb 3KpaHPOBAHHbIE JIMHUM
NUTaHNS. HenpasunbHo —~TpaBunbHO
lMooaepxusaThb ANUHY VHAW NMUTAHWUS MaKCUManbHO MakcumarbHo KopoTKast IMHKS NUTaHs

[OnuHa nvHAW nuTaHus

KOpOTKOI1 (pekoMeHayeTcs AnuHa He 6onee 50 m) W
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X3 Nopsagok co3gaHus KaHaBKU Ana NeTnu

A\

1. KaHaBka Bblpe3aeTcs B JOPOXHOM MOKPbITUM B COOTBETCTBUM C MPeANoiaraemMbiM pasmMepom NeTnu.

2. B kaxgom yrny kaHaBku Heo6XxoaMMO cenatb cpe3 nog yrnom 45° unm npoceepnuTb OTBEPCTHE.

3. 3aTem HeobXoaMMO OUMCTUTD KaHaBKY (130eraTb BNaHOCTH).

4. BctaBuTb NpoBOA NETAN.

5. MpoBepuUTb NHAYKTMBHOCTL/MPOTECTUPOBATL C MOMOLLBIO METAEBOr0 AeTEKTOpa.

6. 3aTem kaHaBKy HEOHXOAMMO aKKypaTHO 3aKpbITb MaTepuanom A4S 3aAenkn XONogHOro
unm ropstyero tuna. (Mpu ucnonb3oBaHUM MaTepuana Ans 3agesnku ropsyero Tuna Heobxo4umo yumThbl-
BaTb TEPMOCTOMKOCTb 06050UKM Kabens, MCromnb3oBaTh COOTBETCTBYHOLLMIA TEPMOCTONKMUIA Kaberb.) Mpu
yknagke HeobX0AMMO yuMTbIBATH CriedytoLLMe acnekTbl:

* B J0pOre He AOMMKHO ObITb TPELLWH, JOPOKHOE NOKPLITUE JOMKHO BbiTh MONHOCTBIO CMMOLHBIM;
* 36eraTb NOBPEKAEHUS U30NSALMM MPOBOAA NMETIN MPU YKITaAKe NeTru;

* NPOSIBNATb 0c0G0E BHUMaHWeE Npy yKraaKke NeTnm Yepes kpas;

* MPOBOZ NETIM HUTZE HE [0MKEH BbICTYNaTh 13 KaHABKY;

* Nepef] 3aA€NKOi MOMECTUTb HENMOHOBbIN KOpA Ha KOMMAEKT MPOBOAOB, MOCIE YEro BbIMONHUTL 3aA€SKY.
3agenka [omkHa BbITb BOLOHENPOHULIAEMOI — MoMaaHne Brarv B KaHaBKy A7 TN He [OMyCKaeTes;
* Tocrie 3aflenk W 40 3aBepLUEHs OTBEPXAEHUS MaTepuana Ans 3a4ernkv NpoBO NETNN HeMb3st nepeme-

warb;
* 1I0CrIe OTBEPXKAEHS U3MEPUTL COMPOTUBIIEHME U30MSALMN OTHOCUTENBHO 3eMiu (>10 MOM npu UcnbITa-

4/A 45°yron

[Mpoknagka kaHaskm Ans
neTnu B yrnax

MpocseprnexHoe oT-
BepCTMe

TenbHOM HanpsbkeHumn 250 B).
3 Teometpuyeckue napameTpbl netens

B kauecTBe OCHOBHOIO Kputepua npu onpedeneHnn pasmepos NeTrin Heobxoanmo y4nTbiBaTh HaAEXHoe beHKLJ,VIOHVIpOBaHMe
CUCTEMbBI B LIENOM. I'IoaTomy neTns scerga AomkHa BbINOMHATLCA C pacHETOMHa camMoe Bonblloe 06Hapy>|<MBaeM0e TpaHCNopTHOE
cpencrso. [leTneBble CUCTEMBI pearnpyroT TONbKO Ha MeTans.

FeomeTqueCKme napameTpbl (paamepbl) neTenb JOJMKHbI COOTBETCTBOBATL NHAUBUAYANBbHBIM TpeGOBaHMﬂM. I'IpM 3TOM
reoMeTpunyeckme napaMmeTpbl neTernb And 06Hapy)KeHVIﬂ NerkoBbIX aBTOMOOUMEN, IPy30BbIX aBTOMOOMNEN, [BYXKONECHbIX
TPaHCNOPTHbIX CPEACTB, AN CMELIaHHOro NpUMeHeHnA (ﬂﬂﬂ NerkoBbIX aBTOMOBUNEN 1 rpy3onaccaxmpckux aBTOMOGMJ'IelZ) n ana
onpeaeneHna HanpasneHnsa ABUWXEHNA OOJDKHbI OTNNYaTbCA. B pesynbrate pasMep netesnb 3aBUCUT OT 06Hapy)KVIBaeMbIX

TPaHCNOPTHbIX CPEACTB

N MECTHbIX yCﬂOBVIl;L

Tabnuua Hanboree YacTo UCMONb3yeMblX reOMETPUYECKUX MapamMeTpoB NeTerb:

VW = wupmHa TpaHcnopTHoro cpeacTsa, LW = wupuHa netu. B aTom koHTekcTe «LW < = VW 03Ha4aeT, YTo LMpKHA NETIN MEHbLUE MiKn
paBHa LMpuHe TpaHcnopTHoro cpeactaa VW, LD = paceTosHue Mexay netnsamu.

leomeTpuyeckue

[insi onTumaribHoro oGHapY)KEHS! LUMPIHA METNM AOMKHA

X aBTOMOGUnEN

napaMeTpb! neTiv Ans A V\t BbITb paBHa UM MEHbLUE LUVPVHBI CaMOTO LMPOKOTO

6 NerkoBoro aBToMobInNS, KOTOPbIA JOMMKEH Nepeceyb NETIIH.
ODHAPYKEHIA NNBTKOBBIX Y [N 3TOiA Lien WMpMHa NETAN 0MKHa BbiTh
aBTomobunen crneayrouei; LW <= VW,
leomeTpuyeckue 4 [ing onTMarnHOro 0BHapyKeHWs LUMPUHA NETAM JOMKHa
napameTpbl NeTnn Ans L ¢ Fpysosoi W ObITb paBHa WM MEHbLLE LLIMPUHBI CAMOTO LLIMPOKOTO
0BHapyxeHUs rpy3oBbIX aBTOMOGHTL rPY30BOro aBTOMOBMIS, KOTOPbIA AOMKEH Nepeceyb NeTAio.
aBTomobunei Y
l'eomeTpuyeckue [ns obecneyeHns onTMansHOro 0BHapyxeHUs
napameTpbl NeTn.41A [BYXKOIECHbIX TPAHCMOPTHbLIX CPEACTB NETNS AOIKHA
0BHapyxeHus ObITb ynoXeHa B hopme Tpanewum unu
[IBYXKOIECHbIX: napannenorpamma. OHa He AomkHa BbITb yrioxeHa
TPaHCMOPTHBIX CPELCTB CMMWLLKOM HU3KO.
F'eomeTpuyeckme [Ins 370 Lieny LWMpVHa NETNM AoMKHa ObITb BbINOMHEHa
napameTpb! neTnv ans T TaKol, YToBbl MOXHO BbINO HALEXHO U MPaBrbHO
00HapyXeHs NerkosbIX |y Fpysosoit 0bHapyXvBaTb Takke rpy3oBble asToMobuny. Moatomy netns
aBToOMObureNn n aBTOMOGHI [0MmKHa BbITb yroXeHa Tak, YTobbl 3aXBaTbIBancs cambli
TPy30MaccaxmpcKix/rpy3oBbl i LLUMPOKVIA 0BHapYXVBaeMbIl rpy30BOil aBTOMOOUITL

(LW <= VW).

l'eomeTpuyeckue
napameTpbl NeTIN 4ns
0bHapyxeHus
HanpaeneHns ABMKEHNS
ot netin 1 k netne 2 unu
oT netnm 2 k netne 1.

TNerkoBoit
aBTOMOGMMb

e
= Merns 1 l‘LD | Netna 2 W

Jlerkosoit
aBTOMOGMNb

[OnuHa
TpaHCMopTHOro
cpeAcTBa

C nomoLLbto 2-kaHanbHOro NeTNEeBoro ATEKTOpa MOXHO
aKTMBMPOBaTb (YHKLMIO 0GHAPYKEHNS HanpaBNEeHus.
O6e neTnn [JOMmKHbI ObITb BLINOMHEHbI B COOTBETCTBUM
¢ npasunom LW < = VW. Kpome Toro, Heobxogumo
cobntogath pacctosHue LD: LD = make. 0,5 * gnvHa
TPaHCMOPTHOO CPEACTBa.

FeomeTqueCKme

napameTpbl NeTnn Ans 1 TerkoBoii
YCIIOBUi OrpaHN4EHHOTO Lw €= | asromobuns
NpOCTPaHcTBa J — — BocbMepki. LW = 1 m

B ycrioBusix orpaHM4eHHOro NpocTpaHcTea (B6mam
MeTannmyeckoro 00bekTa, Hanpumep, BOPOT)
PEKOMEHAYETCSA YKnafblBaTh NeTio B hopme




Bl Npo6nemHbie Bonpockl npu yknagke netnu
X} 3aryxauue

[ns npaBunbHOro (byHKLl'VIOHVIPOBaHVIH NeTneBon CUCTEMbI 3aTtyxaHue netTnu, Bbl3blIBaeMoe 06Hapy)KI/IBaeMbIM TPaHCNOPTHbIM
CpeacTBOM, ABNAETCA peLlaroLum (fbaKTOpOM. SaTyxaHme, Bbl3blBAEMOE APYrMMU UCTOYHMKAMMW, TAKUMWN KaK MeTann4eckmne 00b-
€KTbl, COCEHNE NEeTNEeBbIE CUCTEMbI U T. 1., MOXET BNUATL Ha (byHKLl'I/IIO 06Hapy)KeHVIﬂ. |-|03TOMy Takoe HeGﬂaFOﬂpMHTHOG BIliusHne
Heobxoanmo YYUTbIBATb yKE Ha 3Tane nnaHnpoBaHnA U CBOAUTb K MUHUMYMY.

HexenaTtenbHoe 3aTyxaHue:

[JleicTBME NO YCTPAHEHWIO HEXENATENbHOrO 3aTyXaHWs/yNyyLLEHNI0 COCTOSHUS:

YKenesHas apMaTypa B 6ETOHHOM JOPOKHOM MOKPbITUM

CobntopaTb [OCTaTOYHOE PacCTOSHWE A0 NETAN (CM. MYHKT 5.1 AaHHOTO PyKOBOACTBA).

Konebanus Temnepatypbi

Hukakoro BnusH1s npu npumeHeHun getektopa ProLoop.

SneKTquecme NUHUW NoBnn3ocTyn

CobntopaTb JOCTaTOYHOE PaCcCTOSHWE A0 NETAN (CM. NYHKT 5.1 AAHHOTO PyKOBOACTBA).

SHGKTpVI‘-IeCKME CUCTEMbI

CobntogaTb AOCTATOYHOE PACCTOSHUE O NETAM (CM. MYHKT 5.1 AaHHOrO PyKOBOACTBA).

}leyrme neTneBble CUCTEMbI

MpUMEHSTL pa3nnyHble YacTOTbl FeHEPaLUK s OTAEMNbHbIX NETNEBbIX AETEKTOPOB (CM. NYHKT 6.2
«MepekpecTHble noMexuy»), cobnoaaT AOCTATOYHOE PACCTOSHUE 4O ApYIUX NeTeNb (CM. MyHKT 5.1
HaCTOSILLEro PYKOBOACTBA), UCMONb30BaTh 2-kaHambHbIN NETNeBoN AETEKTOP ANs 2 PasnuyHbIX

NeTneBbIX CUCTEM.

MeTannuyeckmne BOpOTa, umar6ayMb|, cTonGbI

CobntogaTb AOCTATOYHOE PACCTOSHUE O NETAM (CM. NYHKT 5.1/AaHHOr0.PYKOBOACTBA).

[Z3 NepekpecTHbie noMexu (B3aMMHOe BRUSIHUE OTAENbLHbIX NETNeBbIX CUCTEM)

YacTo 6bIBAET TaK, YTO HECKOJIbKO METNIEBbIX CUCTEM YCTAHOBIIEHO PSAOM C APYroM. STO MPUBOAMT k Npobrieme nepekpecTHbIX
MOMeX, Co3fjaBaeMblX OAHOM NeTNeBol cucTemMol Ans apyroi. OfHako, 3Ty NpobremMy MOXHO NPeAoTBPaTUTL MyTeM BbiGopa pas-
IMYHBIX YACTOT reHepaLmm OTAENbHBIX METNEBbIX CHCTEM. OTOr0 MOXHO A0CTMYb MYTEM YCTaHOBKM PasfiMyHbIX YaCTOT reHepaLui ¢
MOMOLLbI0 COOTBETCTBYHOLLIETO METNEBOrO AETEKTOPA UMK MYTEM YKIaaKi NeTenb:C pasnuyHbIM KONMYeCTBOM BUTKOB.

(O603HaYEHNS: <=3 = BMIUSIHWE <>(> = OTCYTCTBUE BAUSAHMS)
MeTnesoit Metns PacnonoxeHue netens | Mpobnema [eicTaue no ycTpaHeHuio Odcpext
OETeKTop BJ'IMHHMFI/yJ'Iy‘-iLLIEHM}O COCTOAHMA
1-kaHanbHbIN
. — OcraBuTb YacToTy
Hg;ggfg: L YcraHoBneHa oauHakoBasi  meTneBoro getektopa 1u Dgghgﬁg:ggapﬁmmbgayx
) YacToTa reHepaLmm 4ns M3MEHWUTb YacToTy 1-(AHANLHBIX IETNIERBIX
! 0boux neTnesbIx NeTneBoro AeTekTopa 2. [16TEKTOpOB
_ . JETEKTOPOB. - YnoxuTb ABe neTnm ¢
:I eKT?_IZaB%;HbM 2 BrinsiHue BO3MOXHO. Pa3MINYHBIM KONMYECTBOM ﬂgggg;ggfﬁ?:; —
[eTeKTop BUTKOB.
= S
. 1 [MpumeHeHve
ﬁéﬁ;ﬂ?bm AL, _ COOTBETCTBYHOLLErO 2-
neTekTop 9 Ve s KaHaslbHOro NeTneBoro
[JeTekTopa NpeaoTepaLLaeT
nepeKpecTHble NoOMexM.
S W
2-kaHanbHbIN — OcraBuTb YactoTy 2-
neTneBou 1n2 )7 YcTaHoBneHa 0avMHaKoBas|  KaHanbHOro NeTNeBoro [prMeHeHve pasnnyHbIX
LETeKTop M‘ 14K 2 YacToTa reHepaLmm 4ns JeTekTopa 1 M U3MEHUTb | YaCTOT reHepaLyv Ans AByX
000MX 2-KaHamMbHbIX 4acToTy 2-KaHarbHoro 2-KaHanbHbIX NETNEeBbIX
MeTNEBbIX AETEKTOPOB. neTEeBOro AeTekTopa 2. [ETEKTOPOB
2-KaHarnbHbI w‘ 3INL 4 [NepekpecTHble NOMEXM | — YNOXUTb ABE NETNM C npegoTepaLlaeT
neTneBoun 3n4 4B BO3MOXHBI. Pa3nNYHbIM KOMMHECTBOM | NEPEKPECTHbIE MOMEXH.
JeTekTop BUTKOB.
1-kaHanbHbIN YcraHoBneHa ogvHakosasi — OcTaBuTb YacToty 1-ka-
neTneBomn 1 yacroTa reHepauum ons HarnbHOro NETNEBOro AETEK- D;)gl\g?-rlg:geapa;;mq:b%)f
LeTeKkTop [ 2-KaHanbHOro NeTnesoro | Topa 1 v M3MeHNTb YacToTy KAHAMTBHOTO % eﬁn esﬂgro
m‘ L L o g Iam JeTekTopau 1- 2-KaHanbHOro NeTNEBOro
[eTekTopa U 2-kaHanbHoro
- = KaHarbHOro NeTreBoro JeTekTopa 2. NETNEB0ro A1ETeKTopa
2-KaHarnbHbIN JeTekTopa. - YnoxuTb ABe NeTnm ¢ pas-
neTneBon 2n3 [NepeKpecTHble NOMEXH NNYHBIM KOMMYECTBOM BUT- ﬂgegnggﬁ_'lﬂ?:;w X
JeTekTop BO3MOXHb!. KOB. Pexp '




OGHapyxeHue n ycTpaHeHue (PyHKLMOHaNbHbIX HapYWeHUA U HeMCNpaBHOCTEN

[Medekt/HencnpasHoCTb

BoamoxHas npudHa

[leiicTBME NO YCTPaHEHWO HeNCNpaBHOCT/HeJoCTaTka

1:

HekoTopble TpaHCcnopTHble
CcpeAcTBa He 0bHapyxuBatoTcs
(Hanpumep, nerkoBble
aBTOMOBWAM — [ia; rpy30Bble
aBToOMOOUIM — HeT).

— YCTaHOBNEHa CTIMLLKOM HW3Kast YyBCTBUTENBHOCTL
neTnesoro AeTekTopa.

— BbiBpaHbl HenpaBumbHbIe reOMETPUYECKIE NapaMeTpbl
neTnu (Hanpumep, CAULLKOM Maro BATKOB NeTu).

— CyLecTBytoLLMe NepekpecTHbIe NOMeXK OT ApYroi
NeTNEeBoN CUCTEMBI.

— Nung nuTanmus netnn 6bina cBepHyTa, a He YKopoyeHa A0
COOTBETCTBYHLLEN AMNHbI.

— [ipyrue metannuyeckine 06LEKTI NPUBOAAT K

— YBeNn4UTL PEaKTUBHYIO YyBCTBUTENLHOCTL NETNEBOT0
AeTekTopa.

— MpoBepuTh pacnonoxeHue neTmu.

— YKOPOTUTb JIMHIIO MATAHNSA NETNIN A0 COOTBETCTBYHOLIEN
ANMHbI 11 IPOBEPUTL NPaBIULHOCTL CKPYUMBAHMS.

— YCTaHOBUTb Pa3nuyHble YacToTbl ANA COCERHNX NETNeBbIX
cucTeM.

OB6HapyeHue He NPONCXOaNT,
XOTS1 Ha NETNEBOW AETEKTOP
NoAaeTcs HanpsikeHne NUTaHus.

- Ha netneBot AETEKTOp He noAaeTcd A0CTaToO4YHO
ANEKTPO3HEPTUN.

- Metns umeet KOPOTKOE 3aMblkaHKe.

- lNeTtns umeet npepbiBaHue.

MOCTOSHHOMY 3aTyXaHuio.
2 — He BKno4eHo aBTOMaTU4ECKOE YBENNYEHNE — BKNiounTL aBTOMATNYECKYI0 YyBCTBUTENBHOCTL OBHAPYXEHNS
[puLen ¢ AbILIoM He UYBCTBUTENBHOCTY 0BHAPYXEHWS Ha COOTBETCTBYHOLEM Ha COOTBETCTBYIOLLIEM NETNIEBOM IETEKTOpe.
0bHapyxuBaeTcs. neTneBoM AeTeKTope.
— M3mepuTb MHAYKTUBHOCTL C MOMOLLbHO-COOTBETCTBYHOLLEr0
NeTNeBoro AeTeKTopa v onpeaenuTh HyXHOe KOfYecTso
- Paamep netnn cnvwukom GonbLuoi. BUTKOB NETNN B COOTBETCTBIN CO 3HAYEHMEM (B EanbHOM

3 — Pa3mep netnm Cnuwwkom ManeHbKuit. cnyyae 80-300 MKTH), ykasaHHbIM 115 NETNEBOrO AETEKTOpa.

— MpoBepuTL NOTpeBnsieMyto NETNEBLIM AETEKTOPOM
3MEKTPOIHEPIVIO 1 YCTAHOBUTh TpeGyemoe HaueHue.

— /lamepuTb CONpOTUBIEHIE NETIN C MOMOLLBI0 OMMETpA U B
Cry4ae KOpOTKOrO 3aMblikaHsi 3aHOBO YNOXUTb NETHO.

- B cnyyae npepbiBaHus NpoBEPUTL COEAMHEHIE TMHUN
nUTaHWsl, NOBTOPHO YAOKUTb NETIHO.

4:

Cuctema pearupyert Ha
TPaHCMOPTHbIE CPeaCTBa,
KOTOpble He NpeaHasHayeHb! Anst

— YCTaHoBNeHa CIMLLKOM BbICOKasi HyBCTBUTENBHOCTb
00OHapy)XeHUs NeTNeBoN CUCTEMI.

= INpoTecTnpoBaTh yHKLMOHUPOBAHIE CHCTEMbI C MOMOLLEH
Pa3nu4HbIX TPAHCMOPTHLIX CPEACTB. Mpn 3TOM Takke
1ICMOIb30BaTb TPAHCTIOPTHbIE CPELCTBA, KOTOPLIE He
npeaHasHaueHbl Ans oGHapyxeHus. Mocrne aToro ycTaHoBUTL
UYBCTBUTENBHOCTb 0BHAPYXEHMS TaK, 4ToGbI TPAHCTIOPTHbIE

lMeTneBon aeTekTop nogaeT
cuUrHarn 0BHapyxeHus, XoTs
HWKaKOe TPaHCMOPTHOE CPEeaCTBO
He MpoLLNIO NeTMo/He CTOMT Ha

CKpy4eHa, ucnonb3yemas NMHUA NUTaHna He
9KpaHMpoBaHa, apyrue metaninyeckne 00BEKTHI
pacnonoxeHbl CNALLKOM 6nm3Ko; NPOBOA NETNN MOXET
CMeLaTbCA B KaHaBKe Ans neTnu, nobnn3ocTv nmetoTes

HapyXeHus.
obrapyxe CpeacTBa, npeaHasHayeHHble Ans 0BHapyxXeHus, (akTieckm
0BHapyXu1Banuch, a Apyrie TpaHCNopTHbIE CPEACTBA — HET.
; o — Bce neTneBble cucTeMbl NOGNM30CTU JOMKHbI ObITh
- /ImetoTcs nepekpecTHble NOMeXu OT ApYroit NeTAeBoN
cmci:)ME EPEKPECTHLIE MOMEXV OT ApyToN IETAEE0 YCTaHOBEHbI HA Pa3NMYHble YacTOThbI FeHepaLum.

: — MpoBepuTb pacnonoxeHne NPoBoAa NETN 1 NPeA0TBPaTUTL

5: — MeTns He ynoxeHa NPaBUIbHO (MMHNS NUTAHUS HE POBEPWTS P POBOA PERoTEp

no60oe CMeLLEeHIe C MOMOLLbK) COOTBETCTBYIOLLIMX MEP
(Hanpumep, NyTeMm 3anosHeHNst NECKOM).

— MpoBEpUTH CKPy4MBaHWE NUHUN NUTAHS.

— YnoxuTb NeTI0 Ha COOTBETCTBYHOLEM (60MbLLOM)
pacCTOSHUM OT JpYriX MeTannnyeckux 0GbeKToB.

[MeTneBomn feTeKTop NOCTOSHHO
0BHapyxuBaer, 4To neTns
3aHATa, HO Ha HEe!l HET HUKaKIX
TPaHCMOPTHBIX CPELCTB.

— [eTns um ee IUHNS NUTaHKS NOBPEXAEHa (KOpPOTKoe
3aMblkaHue Unu npepbIBaHue).

netne. rve aneKTpu4eckiie UCTOUHIKN MOMEX).
Apy P ) — Tatke cobniogatb cooTBeTCTBYMOLLEE (DOMbLLOE) paccTosHE
- M3onauus neTnuroBpexaeHa; uni conpoTueneHne neTnm
CRMLIKOM BbICOKOS. CM. yHKT,7 [0 3MEKTPUYECKIX UCTOUYHUKOB NOMEX, Hanpumep, BXOAHbIX
I D ; CHCTEM C UCMONb30BaHNEM paanoCUrHaros.
— Mcnonb3oBaTh SkpaHMPOBAHHbIE MMHIN MUTAHWS.
6.

— CM. nyHKT 3.

7
B noxanueyto norogy. MHorga
BO3HUKAKOT HEVMCAPABHOCTY.

— M3onsuus nposoaa neTnm nospexaeHa.
— CoefiHeHve NeTN U NUHAM NUTaHNS He SBNSIeTCS
BOZOHEMPOHNLIAEMbIM.

— W3mepuTb CONpOTMBNEHNE U30NSLMK: ECII OHO He Gonblue
1 MOwm, n3onsuns nospexaeHa, He0bXoAMMO 3aMEHNTb
MpOBOA NETNN WA NIMHKO MUTAHMS.

— YNoxXuTb NETI0 1 ee NUHIK NUTaHUs 1 0becneymnTb
BOLOHENPOHNLI@EMOCTb COEANHEHNS.

8:
O6Hapy:XeHue HanpaBneHus
OBVXEHUS He (DYHKLMOHUpYeT.

— PaccrosHue Mexay AByMA nNeTnsamMu Crnkom BonbLuoe.
— Ha neTneBom petektope YyCTaHOBIeHa HenpasuiibHasA

yHKLMS.

— PaccTosiHue mexay ABymst neTnsamu Heobxoaumo BbiGpaTh
TaK, 4to6bl 06e NeTNM GbiNK 3aHSThI B TEYEHNE KOPOTKOTO
BPEMEHM, MO3TOMY

— YCTaHOBUTb MPaBUMbHYIO (DYHKLMIO HA NETNEBOM AETEKTOPE.

9:
MeTnesyto CUCTEMY HEBO3MOXHO
OTpErynupoBaTthb.

— MeTns MMeeT HenpaBuIbHYI0 MHOYKTUBHOCTb (3HAYEHME
He HaxoauTCs B AONYCTMMOM paboyem auanasoHe
NeTNeBoro AeTeKkTopa).

— [NeTns MeeT noBpexaeHNe.

— MeTneBoi aeTeKTOp HeucnpaBeH.

— M3meHuTb KOnM4YecTBO BUTKOB NETIN B COOTBETCTBUM C
reoMeTpUYECKUMM NapameTpamu neTnu (M. nyHKT 4.1).

— MpoBepuTb NETMI0 HA NPEAMET NOBPEXAEHMIA.

— 3aMeHUTb NETNEBON AETEKTOP.
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