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[Ipunosxxenue 1.1Ipumepsl ocHuIOrpaMM, MOJTYYEHHBIX IPU U3MEPEHUHN PACCTOSHUM 10 pa3mMyHBIX

BUI0B HOBpC)K[IeHI/Iﬁ B KaOEIbHEIX JTUHUIX

[Tpunosxxenue 2.1IpuMepsl ocIIiIOrpaMM ¢ paciupOBKOH.

[Mpunoxxenue 3.CKOPOCTH pacCIpPOCTPAHEHHUS BOJIHBI B PA3JTUUHBIX KaOeIsX.

1. HABHAYEHHE

1.1. Pednextomerp BbicOKOBONBTHBIN ocmiuiorpadpudeckuii “MCKPA-4” (B manbpHeiiem nmMe-

HYeMBbIH «pe(IEKTOMETP» WIH «IIPUO0pP») MpeaHa3HAUYEH JUIsl ONPEAesICHHs PACCTOSHHSA A0 MECTa I0-

BpEeXACHUS KaleJieil 3J1eKTPOCHAOKEeH NS .

[MpuGop no3Bonser:

OOHapy>KUTh M ONPEIEITUTh PACCTOSHHE JI0 MECTa TIOBPEKACHHS WIIM HEOJHOPOIHOCTH JIOKAIH-
OHHBIM (peIEKTOMETPHUUECKIM) METOJIOM Ha CHMMETPUYHBIX H HECUMMETPHYHBIX KaOesiX;
M3MepsATh JIUHY Kabeneil (B ToM uucie Ha OapabaHax M B OyXTax) WM PacCTOSHHE JI0 MECT
00pBIBa WM KOPOTKOTO 3aMBIKaHUS;

3allOMUHATh, XPaHUTh U 00pabaThIBaTh Pe3yNbTaThl H3MEPEHUIA;

B COCTaBE MEPEIBIKHOM J1eKTPpoIabopaTOpuu ONPEIeNIATh PACCTOSHHE 10 TOBPEXKICHUS B Ka-
oensx ayuHoi 10 15,3 kM (35 kM) Hpu Bcex BHUIAX MOBPEKICHHIA 0€3 UCIIOIb30BaHUS MpEBa-
PHUTEIBHOTO MOJTHOTO MPOXKUTA U3OJISIHH.

Pe(l)J'IQKTOMeTp IMMO3BOJISICT OIIPEACIIATE paCCTOAHUE O MECTa HpO60$I Kabens HCIIOJIB3Ysl HU3KOC U

BBICOKOC HAIIPAKCHUEC ITPU MMOMOIIH METOAOB!

TDR (HU3KOBOJIBTHBIN UMITYJIbCHBIH METON);

| CE (BbICOKOBOJIbTHBII METO/I KOJICOATEILHOTO pa3psiia co CBA3BIO M0 TOKY);

Decay (BbICOKOBOJIbTHBII METO/ KOJIEOATEILHOTO pa3psi/ia CO CBA3BIO MO HAMPSHKEHHUIO);
ARC (BBICOKOBOJIBTHBIH UMITYJIBCHO-IyTOBOH METON).

TDR (Time Domain Reflectometer, umiyibCHBIN METO/I) — HU3KOBOJIBTHBIA PEXHM, Tl CaM pe-

@HCKTOMeTp ABIACTCA UCTOYHUKOM 30HIUPYIOMIETO HU3KOBOJLTHOI'O MMILYJIbCA, KOTOpBIfI mpoxoas 1o

Ka0eNr0 YaCTUYHO OTPaXkaeTcs OT HEOAHOPOIHOCTEH B Kabene (MecTa MOBpeXIeHHs, My(DThI, KOHEIl Ka-
Oenst u T.1.) BO3BpaImaeTcs o0paTHO MMEHYSCh OTPAXKCHHBIM CHTHAjIoOM. Ha OCHOBaHMH CKOPOCTH pac-

MMPpOCTpaHCHUSA BHCKT”pOMaFHI/ITHOﬁ BOJIHBI B JIMHUHW U BPEMA 3aJICPKKU OTPAKCHHOI'O CUI'HAaJIa paCCUUThI-

BaeTCsl pacCTOSHUE 10 HEOAHOPOAHOCTH BOJHOBOI'O CONpPOTHBIEHUA. O XapakTepe HEOJAHOPOJHOCTH B
JIMHUM CBUJETEIBCTBYET BUJ pedIIeKTOrpaMMbl MMOJIyUEHHOW Ha 3KpaHe mpubopa. bosjee mompobuee o
NpUHIMIAX AeiicTBUs peduexToMeTpa cM. pasaen «4. YCTPOUCTBO U IPUHLIUIT PABOTbIy». Drot



METO/]] UCTIONIB3YETCS JUIsl ONpPECICHUs] HU3KOOMHBIX MOBpeXIeHUH (necaTku OM) U KOPOTKUX 3aMbIKa-
HUH 1100 OOPHIBOB B KaOEIBHBIX JTHHHUSX.

ICE (Impulse Current Method, meton konebarenbHOrO pa3psiaa co CBSI3LIO MO TOKY) — BBICOKO-
BOJIGTHBII PEKUM, B KOTOPOM IPOUCXOAMT M3MEPEHHE UTUTEIFHOCTH MOIYIEpruoaa KoyeOaTeIbHOro
mporiecca (BOJIHA TOKa), BOZHUKAIOIIETO TIPH MPo0oe 3apsHKeHHOTo Kadens. MICTOYHHKOM 30HANPYIOMIETO
UMITYJIbCa 37IECh BBICTYIAET IeHepaTop yAapHbiX BoyiH ['AYB, nochuiaromuii BEICOKOBOJIBTHBIC UMITYJIb-
CBI OT 3apsDKEHHOTO BBHICOKOBOJBTHOTO KOHJICHCATOpa B KabenbHyI0 JUHHIO. OTpa)KeHHBIH UMITYJIbC OT
MecTa mpo0osi ¢ MOMOIIBIO CIIEIHATBHOTO TaTYMKa UMITYJIbCHOTO Toka (JIUT-1) npeobpasyercst B curHain
HoJTy4aeMblil peJIeKTOMETPOM, KOTOPBIil, B KOHEYHOM UTOTe, OyJIeT 0ToOpaxkeH B Bujae pediekrorpam-
MBI Ha 9KpaHe mpuodopa. ITOT METO UCTIONB3YETCS IS ONPEeTIeHIsI MECT OBPEXKICHUH ¢ OoJiee BBICO-
KHM YpOBHEM IE€PEXOTHOTO COMPOTHUBIEHU B quanasone ot 10 go 100000 Om.

Decay (travelling wave method, meton komebaTenbHOrO paspsAaa cO CBS3BIO IO HANPSHKEHHIO) —
BBICOKOBOJIBTHBIN PEXKHM, B KOTOPOM TMPOUCXOAUT U3MEPEHHE UTUTEILHOCTH MOITYNEpUoa KoiedaTeb-
HOro mpoiiecca (BoJHA HANpPsDKCHUsS), BOZHUKAIOIIETO MPH MPo0oe 3apshKEHHOro Kabeias. DTO MOXKET
HPOUCXOJHUTH TIPH WCIBITAHUM KaOeNHHOH JIMHUH TOBBIIICHHBIM HANPSDKEHHEM C MOMOIIBIO0 BBICOKO-
BOJIbTHOTI'O MCTOYHHKA WJIN IIPU pa60Te CUCTCMbI IMMOHMKXCHUA MEPEXOAHOI0 CONPOTHUBICHUA MECTaA I10-
BPEXIEHUS («IPOXKUAT») C MOMOIIBI0 BBHICOKOBOJIBTHOW IMPOXKHUTAOMIEH ycTaHOBKH. OTpaKeHHBIH HM-
MyJBC OT MECTa MPO0OsT C TIOMOIIBIO CIEINATFHOTO JaTdynka uMIyiabcHoro Hampspxerus (J{MH-1) mpe-
oOpa3yercs B CUTHAJ MOJydaeMbIil pehICKTOMETPOM, KOTOPBI, B KOHCYHOM HMTOTe, OYJIET OTOOpakeH B
BHUIe pedpiekTorpaMMBl Ha SKpaHe Mmpudopa. DTOT METOJ MCIOJIB3YeTCs U ONPEACICHHS T.H. «3aIUlbl-
BAIOMIUX MPOOOEB» — MECT MOBPEKICHUN C BOCCTAHABIMBAIOIICHCS U30JISIINEH, KOTOPBIE MPOSBIISIOTCS B
MIPOIIECCe NCIIBITAaHUS Kabessl BRICOKUM HaIlpsbKeHHEM B quana3one a0 60 kB.

ARC (Arc-Reflection, uMiyibCHO-IyrOBO# METO/) — BHICOKOBOJBTHBIN PEKHM, B KOTOPOM IPO-
UCXOJIUT U3MEPEHHUE PACCTOSIHUS C MOMOIIBI0 HU3KOBOJIBTHOTO 30HIUPYIOLIETO UMITYJIbca OT pedIieKTo-
MeTpa, KOTOPBIA OTpa)kaeTcst OT MaJOTo CONPOTHUBICHHS IyTH B MeCTE MPOOO0si, CO3aHHOH C TOMOIIBIO
reHepaTopa ynapHeix BodH ['AYB u ycTpolicTBa cTabuiau3anuu Iyrd. DTOT METOJ UCHOJIb3YETCS IS
OTpesieNICHHs] MECT MOBPEXKIEHHUI ¢ BBICOKUM YPOBHEM MEPEXOAHOr0 conpoTuBieHus cBeime 10 kOm u
coderaeT B ceOe TOYHOCTh UMITYJICHOTO MeToa. Meroq He TpeOyeT MpeaBapUTeIbHOTO MPOXKHUra U30-
JSUK 1 0co0eHHO 3 hekTrBeH pu paboTe Ha Kabemsx ¢ u3oJsIueit u3 cururoro nonudtwieHa (CI19).

[Tpubop mo3BoJIsIET COXpaHUTh Ha BHelHeM Hocutene uHpopmaiu (USB-flash) B HeorpanmueH-
HOE KOJIMYECTBO pedIeKTorpaMM WM CPAaBHUBATH JIIOOBIE 1B pepIeKTOrpaMMbl MEX Ty OO0 BO BpeMst
nszmepennii. C noaxmouennoir USB-flash omepatop MoxeT cpaBHHUBATh HEOTPAHUYECHHOE KOJIHMYECTBO
Pa3NMYHBIX pedaekTorpaMM BO BpeMsi H3MEPEHHH.

1.2. PedpnexTomeTp mpegHa3HaYeH SISl SKCIUTyaTallii BHYTPH 3aKPBITHIX MMOMENIEHUH (B 4acTHO-
CTH B KPBITOM aBTOTPAHCIIOPTE) MPH CIETYIOMINX YCIOBUSX:

- JIMana3oH TEMIIEPATYP OKPYKAOMIETO BO3MyXa, “C.......oviiiiiininnn, ot munyc 10 go +40;
- OTHOCHUTEJIbHAS BJIAXKHOCTh BO3ayXa mpu TeMueparype 25 °C .......ooiviiiviiiinininan, 1o 80%;
- aTMOC(DEPHOE TABIIEHHUE, MM. PT. CT. +.euenreneenenneenenteeneeneeneaneeneeneeneeneieneaeenens 650-800.

2. TEXHUYECKHUE JAHHBIE

2.1. MakcuMalibHOE HU3MEPSIeMOE PACCTOSHUE JI0 MECTa MOBPEKICHUS, KM............ 15,3 (35*).
* 10 MHIIMBUTYAJTBHOMY 3aKa3y, 0€3 W3MEHEHHS CTOMMOCTH IpruOopa

2.2. MuHUMAaIILHOE U3MEPSIEMOE PACCTOSIHUE JI0 MECTA TIOBPEIKICHHS, M.\ . evneeerenraneannnnenns 3;

2.3, JIUCKPETHOCTD U3MEPEHHUS, M. .. et eusansansensensensansensensensenssnsensansensensensensenrreeeanees 0,5.

2.4. TlapameTpsl BRICOKOBOJIBTHBIX 30HAMPYIOIINX UMITYIHCOB Ha Harpyske 30 Owm:

S 113811713 1 T -4 ot 3 mo 25;

- JUIATEIBHOCTD (DPOHTA, MKC, HE OOJIEE . \tuvtertertett ettt et antane et entantaneeneenaisannennenns 0,15;

- UTUTEIBHOCTD UMITYIIBCA, MKC, HE MEHEEC ... euutenttenteenteeneeenneeneeennanneenneenneaaanenneeneenns 2.



2.5. TlapameTpbl HU3KOBOJIBTHBIX 30HANPYIOIINX UMITYJIECOB Ha Harpyske 30 Om:

- AMIUTATYIA, B, HE MEHEE. . ... ettt ittt e e e 5;
- JUIATEIBHOCTD (DPOHTA, MKC, HE OOJICC. ... u\euttreteettereteeneeeteneentenseneenmieeneareanenes 0,02;
- JUTUTEIBHOCTD FIMITYITBCA, MKC. ...\t tnsent s eteneenenteteneaaeneetaneaeenesaanieeeteaneneneaanees 0,05-10.

2.6. HaubGonbmee pabouee HAPSHKEHHE TATYNKA HMITYJIBCHOTO HANpshKeHMs, KB
2.7. TlorpemHoCcTh U3MEPEHUS PACCTOSIHHS JIO MECTa MOBPEKICHUS HA BBICOKOM HANPSIKECHUU

3aBHCHT OT PEKMMa H3MEPEHUS U OT MPOOMBHOTO HATIPSHKEHHSI IOBPEXAEHHOTO YIaCTKa.

B CjIydyac U3MCPCHUA PACCTOAHUSA Ha BBICOKOM HAIIPSKCHUH B PEIKHUMAX «3aIllIBIBAIOUICTO IIPO-

605[)), XO0JIOCTOr'o X04aa, KOPOTKOTO 3aMbIKaHHA IMOTrPCHIHOCTL COCTABJISICT OT +15 a0 +25 MCTPOB Ha

paccrostHuM 110 1 kM, # oT +20 mo +40 MeTpoB Ha pacCTOSHUU CBBIMIe 1 kM. TOYHOCTH M3MEpeHUI
OYCHb CUJIBHO 3aBUCHT OT TOYHOCTH, YCTAHOBJIICHHOrO B mpubope kodddunmenta ykopouenus KY

(cKOpOCTh pacrpocTpaHEeHUs] BOJTHBI HaNpsDKeHHs B KabOene. i cuitoBeIX Kabemneil 3ToT mapaMmerp He
HopMmupyeTcs. Kpome Toro, Hepelku ciydau, KOrja 4acTh KaOCIbHOM JMHUM MPOJIOKEHA JAPYTHUM TH-

1IOM Ka0eJIst, IMEIOIIET0 HHOU KO UIIMEHT YKOPOUCHHS).

2.8. MaccorabapuTHble  TIOKa3aTelu
KOMIUIEKTHOCTDb PEQJIEKTOMETPAW.

ITPUBEICHBI B

paznerne

2.9. Pednexromerp mormycKaeT HEMPEPHIBHYIO padOTy B TEYCHHE ~8 YacOB.

210.  CpoK CITYKOBI PEPIEKTOMETPA. ... ueeneeneeneeneeneeneeeeeeaeaaneaeaneannenns

3. COCTAB U KOMIIJVIEKTHOCTb PE®JIEKTOMETPA

«3.COCTAB 41

He MeHee 5 JIeT.

I'abapuTHble pa3me-

HaumeHoBaHMe ¥ THI COCTABHOM YacTH Macca, Kr Kou., mr.
pbI, MM
‘I‘ﬁfgg);z}fngeTp BBICOKOBOJIbTHBIH 280x240x 1 25 3 1
1wumum 2
2. Jlatunk ummynbcHOro Hanpsbkenus JJUH-1 290x180x50 0,7 1o Tpebosa-
HUIO 3aKa34u-

Ka*

3. Matunk ummynbcHOro Toka JJIUT-1 110x65x45 0,2 1

4. KaOenp COeTUHUTENBHBIN HU3KOBOJIBTHBIN Jmuaa 1,5 m 1

5. KabGens coenmnHUTEIHHBIA KOAKCHATBHBIN Jmaa 0,4 M 1

6. PedpexToMeTp BEICOKOBOJIBTHBIN OCIIHILIOTPa-

¢uuecknit “UCKPA-4”. PyKoBOJICTBO MO 3KCILTY- 1

arauuu. 1-4/00.00.00.00PD

7. Kommuekt kabeneit 1 pa3beMoB 1

8. Cymmarop 60x80x20 0,1 1

*Ipumeyanue. B HEKOTOPBIX J1a00PATOPHUAX, B BLICOKOBOJILTHOM 1enu 0J0ka npoxura BIIP-25/8

yceranasjauBaercs aaryuk JAUII-1, anagornynsii garunky JAWMH-1. KoandyecTBo JaTYHKOB MOKET

ObITh YBEJIHYEHO N0 MHAUBUAYAJbHOMY 3aKa3y.




4. YCTPOWMCTBO U IIPUHIIUII PABOTBI

4.1. PaboTta peduiekToMeTpa OCHOBaHA Ha MPHHIUIIE UMITYyJIbCHON peIeKTOMETPHH, T.€. MOChI-
JIAHMU B MOBPEKAEHHBIH Ka0eJib 30HAUPYIONIEro NMMYJibca ¢ KPyThbIM GPOHTOM, KOTOPBIIi, K10H 1
0 MeCTa NMOBPEKAeHNs], OTPAKACTCS ¥ BO3BpAIIaeTCcst 00paTHO uepe3 BpeMs «i»:

t=2S/v )

, THIe t — BpeMs mpobera BOJIHEI 10 TTOBPEKACHUSI M 00OpaTHO, MKC;

S— paccrosiHUE 10 MecTa TIOBPEXICHUS, M;

v =160 M/MKC — CKOPOCTb paclpOCTpaHEHHS 3JIEKTPOMArHUTHOM BOJHBI ((DPOHTA 30HIUPYIOIIETO
UMITyJIbCa) B Kabene ¢ 0yMa)KHO-MaCIITHON H30JISIHEN.
N3 Gpopmyisl (1) MOKHO OIIPEeTUTh PACCTOSHHUE A0 MECTa MOBPEKACHUS:

S=vt/2=80t 2

4.2. OcoOeHHOCTBIO peduIeKTOMETpa SBISETCS TO, YTO B KAa4eCTBE 30HAWPYIONINX WUMITYIHCOB
MOTYT HUCIOJIb30BaThCS KaK HU3KOBOJIBTHBIE (C aMIUIUTY0H 710 5 B), Tak 1 BBICOKOBOJIBTHBIE (C aMIUTH-
Tynoi o 20 kB) uMIysbCel ¢ KpyThIM ()POHTOM, a TaKKe OcUMILIorpaduueckas U HUQpoBas MHIUKA-
LU PACCTOSIHUSL 1O MECTA ITOBPEKICHHS.

Hu3KOBOJNIBTHEIMH MMITYyJIbCAMH TOJIB3YIOTCS TPU OMNpEAeSICHUH PAacCTOSHUSA 1O MOBPEXKACHUS
TUna “o0pBIB” WM “TIIyX0€ KOPOTKOE 3aMbIKaHHe”, T.€. TPH MEPEXOAHOM CONPOTHUBICHUH MECTa I0-
BpexaeHus mopsaka (1-10) Mowm, mu6o (1-10) Om.

BBICOKOBONBTHBIMU MMITYJIbCAMH TOJIB3YIOTCS MIPU COMPOTHBJICHUHU MOBPEXKIECHHOTO Kabens B
npegenax 10-100000 OM 1 TpoOUBHOM HaNpsHKEHUH MecTa moBpexeHus MmeHee 1 kB. [{ns aToro nc-
MOJIB3YIOTCS] COBMECTHO PE()IIEKTOMETP U T€HEPATOP BHICOKOBOJIBTHBIX UMITYJIbCOB, B KAYECTBE KOTOPO-
r'O MOYKHO UCTIOJIb30BaTh T€HEPATOP aKyCTHYECKHUX YAapHBIX BOJH, Hampumep, ' AYB-20-16. [Ipu stom
CUTHAJIOM SIBJISIETCS TOK KoJjebaTenpHOTO paspsaa nenu ['AYB-kabenp, a 1aTIMKOM CHUTHaIa — TPaHC-
¢dopmarop umiynscHoro Toka AW T-1, oneBaemblii Ha HU3KOBOJIBTHBIN BBIBOX paspsinHoi nenn ['AVYB-
Kabelb.

B npubope nmeercss BOSMOXKHOCTB OIPEIEIISTh PACCTOSHUE O MECTa MOBPEXKACHUS IIPH “3aIlIbl-
BaromeM”’ Tpoboe ¢ HampspkeHueM A0 60 kB, T.e. mpu mpoOoe ¢ BoccTaHABIMBAIOIICHCS M30ISIIHEH.
st 3TOr0 MCHOIB3yeTCs BXOASAIIUI B COCTaB M3EIUS BHICOKOBOJIBTHBINA TATYUK UMITYJIbCHOTO Hampsi-
xenus JJUH-1 coBMecTHO ¢ pedeKTOMETPOM M JIONOJHHUTENBHBIM PEryIUPYyEMbIM HCTOYHHKOM I10-
crostuHoro Hanpsokenusi 0-60 kB (manpumep BBU-60/50-M5, AB-50/70 u T.1.), KOTOPBI BXOAWT B
cocraB naboparopui.

JVH-1 noaxio4aoT napajuielbHO UCTIBITYeMOMY Kaleinto, a kabelb depes 3apsiiHbIii pe3ucTop
3apspKaroT 10 HampspkeHus mpo6ost or BBU-60/50-M5. Curnanom siBisieTcsi KojebaTenbHOe HanpshKe-
HUE B HayaJie Kabelis pu ero npodoe.

Kak oTmeuanocs B paszene 3 B KauecTBe JOIMOJHUTEIFHOIO JaTYhKa MPHOOP MOXKET OBITh YKOM-
wiekroBaH AatyukoM JIUII-1; koTopblil ycTaHaBiInMBaeTcs B ey 0JI0Ka MIPOXKUTA U TIO3BOJISIET ONpese-
JISTH PACCTOSIHHE 0 TOBPEXKICHUS «3aIUTBIBAIOIIETO MPOOO0S ¢ COMPOTHBIEHHEM MECTa MOBPEXKIACHUS
ot 1kOM-30xOM nipu HanpspreHuu npodos 0,5-15kB.

Kpome Toro, npubop «MCKPA-4» MoxeT KOMIUIEKTOBATHCS MPUCTABKAMH K Pa3IMYHBIM reHepa-
TOpaM aKyCTHUECKMX YHapHBIX BOMH ['AYB peanu3yromux HMITyIbCHO-TYyTOBOW METOJl W3MEPEHHS.
CyTb 3THX METO/IOB 3aKJIIOYAETCS B 3a)KUTAaHUU B MECTE TMOBPEXAEHHs KaOelsl Iyrd U MOCBUIKH B 3TO
BpeMs 30HAMPYIOMINX UMITYJIbCOB. [lompoOHee 00 3THX pexxumax OyAeT cKa3aHo B CIEIYIOLINX pasjie-
Jax.

Yxka3annbie 0oco0eHHOCTH peduiekTOMeTpa 00eceYnBalOT ONpeaeIeHHe PACCTOSTHUSA 10 Me-
CTa MOBPeXKIeHNs (e3 MpeABAPUTETbHOIO0 MOJTHOI0 MPOKUTa H30JIAIUH MOBPEKIECHHOI0 YYACTKA,
a ocuusiorpaguyeckass 1 HuGpoBas MHANKALHUSA - HAAEKHOCTD, YI00CTBO U ONEPATHBHOCTH pa-
00TBI.

B nanprelimem OyaeT UCIOIb30BaHa CIeAyIOIast TEPMUHOIOTHS:

- CBSI3b MO HANIPSI’KEHUO — CUTHAII, TPONIOPIIMOHANBHBIN HAIIPSDKEHHIO HAa BXOJIe KaOeds;

- CBSI3b IO TOKY — CUTHAJI, IPONIOPLIMOHATILHBIN TOKY, IPOTEKAIOLIEMY 10 Ka0elto.



4.3. Ilepennss naHe,apb pediekromerpa

Buemnunii Buj nepeaneli naneneit peduiekroMeTpa nokasan Ha Puc. 1

BbICOKOBONBTHLIN PESNEKTOMETP
"MCKPA - 4"

BKI./BbIKN

) )

J
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v 7 7 A
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5 s
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Puc. 1
1 — cBeTOIMOIHBII MHAUKATOP BKIIOYEHUS 3apsijia akKyMyJIsTopa.
2 — pa3beM MOJKIIOUEHHSI CETEBOr0 HAIPSDKEHUS, U1 3apsiaa akkymysitopa npudopa «MICKPA-4
3 — KHOTIKA BKITIOYEHUS U BBIKIIFOUEHHsI TPUOOpa
4 — KHOTIKH PETYJIMPOBKH JITUTEIBHOCTH 30HAUPYIONIErO HMITYJIhCca
5 — KHOIIKH PeTyIUpOBKY KO3 PUIHMEHTA YCUICHUS
6 — KHOIIKM PETyJIMPOBKH YPOBHSI CHHXPOHHU3AIMU B pexxumax «Ext», «Ext 2» n «Ext P». B pexume
«LV» C momorpto npaBoii KHONIKK MOXXHO nepekmounTsh kKanansl uamepennid (LIN, L2N, L3N, L1 L2
M T.J1.), & C IOMOIBIO JICBOH BKJIIOYUTH PEKUM U3MEPEHUS CONTPOTHUBIICHUS.
7 1 8 — KHOIIKM BbIOOpA CTPaHHII MEHIO.
9 — kHomKa «MeH0»
10 — xHonka «Crapt\Crom» (st OCTAHOBKHM M CTapTa U3MEPEHHIA)
11 u 16 — kHOnIKH « 4 A», « P> P » (st OpicTporo nepeMenieHus Kypcopa SKpaHa)
12 u 15 — xHOTIKH « d», «P>» (IUTaBHOE MEPEKIF0UYeHHE Kypcopa dKpaHa U BBIOOpa peryiupyemMon Be-
JIMYIHHBI)
13 u 14— xHonku « A»,« ¥ » (MepeMeIeHus] aKTUBU3AIMY CTPOK MEHIO)
17 — xHonku «Macmtab X» (Iuist peryIMpoBKY MaciiTada H300paxeH s 10 OCH «X»)
18 — pazvem USB (s moaxmouenus BaentHero USB HakomuTes)
19 — skpan npudopa.
20 — pa3beM BBIXOJHBIX U BXOJHBIX HMITYJIbCOB.



4.4. Onucanue IKpana npudopa.

Buemnuii Bu 5KpaHa nokaszaH Ha Puc 2.

[
ik ;]

\i LU-LiN : fd Ons

12

w11 68 S D=55.5u

11 10 9

Puc. 2

1—Kypcop Nel (ue akTUBHBII).

2 — lHmkaTop COCTOSIHUSI aKKYMYJISITOPA.

3 — HazBanue ¢a3pl kabenbHOM JIMHUH, HAa KOTOPYIO MOAAETCS 30HANPYIOIINH UMITYJIBC.

4 — HammeHoBaHUE peskuMa pabOTHI.

5 — BennunHa ycuiIeHUS UMITyJIbCa.

6 — IUTenbHOCTh 30HAUPYIOLIETO UMITYJIBCA.

7 — Pedekrorpamma kabenbHOMH JTHHHU.

8 — 3Ha4oK « P>» — UMITyJIbCHI 30HAMPYIOIINE UAYT B KaOelle MM 0KUAAETCS] CHHXPOUMITYJIbC. 3HAUOK
« ll» — UMITYJIbCHI 30HIUPYIONIUE HE WIYT B Kabenb win pediaekToMerp 3apHuKCHpOBA MOTYYEHHBIN
MMITYJIBC.

9 — «D» — Paccrostaue ot kypcopa Nel (11.1) mo kypcopa Ne2 (11.12)

10 — PaccrosiHue OT Havaja PKpaHa JIo Kypcopa 1m.12

11 — Paccrosiaue, oTOOpaskeHHOE Ha 3KpaHe NP BEIOPAaHHOM MaciTade n300paxeHusl.

12 — Kypcop Ne2 (aktuBHBII). CMeHa aKTHBH3AIIUK Kypcopa MPOUCXOIUT PU Ha)KaTHU KHOTIKH « 'V »




4.5. Onucanue oMU rJIaBHOIr0 M BCIIOMOIaTeJ IbHOr0 MEHIO

Brixon B pexkum «MeH1o» ocymiectBisieTcs: HaxaTreM KHonku « MEHIO» u3 mroboro pexrma padoTh.

4.5.1.Bug 0CHOBHOTO MEHIO ITOKa3aH Ha Puc 3.

.............

Fendn

\FEHHM

30 . UKOpOYEHMA 1.87
M. MHNUALC HTrn
XPaHMTE HACTP.

Puc. 3

1 — HaumeHOBaHUE pEeKUMOB PaOOTEHI:

«LV» — HU3KOBOJIBTHBIC 30HUPYIOIINE UMITYJIbChI (MMITYIbCHBIN pexiM TDR);

«EXt» — pe’xuM ¢ BHELLTHUM 3aIyCKOM OT BBICOKOBOJIBTHBIX JTATYUKOB (PEKUM KoJeOaTeIbHOTO paspsiaa
€O CBs3BI0 TI0 Hanpspkeruto win Toky | CE/Decay);

«EXt 2» — pexXuM ¢ BHELIHMM 3aIlyCKOM OT BBICOKOBOJIFTHOI'O JAT4YHMKa OT BTOPOTO MMITYJbca (PeXuM
KoJiebaTeIbHOTO pa3psiia Co CBsI3bIO 110 HanpsukeHuto win Toky |CE/Decay);

«EXt P» — pexuM H3MepeHus] pacCTOSHUS JI0 TIOBPEXKICHHsI, B KOTOPOM IpeBapUTEIHHO ObLIa MOTyde-
Ha JJIEKTpHYEcKas ayra (pexxuM uMiysiscHo-ayrooir ARC).

2 — Crpoka s Beioopa ko3¢ urmenta ykopouenus (KY) — ckopoctu pacnpocTpaHeHHs BOJHBI HAMPs-
JKEHHs B KaOebHOW JINHWH;

3 — Crpoka BbIOOpa (hOpMBI 30HANPYIOLIETO UMITYJIbCa (TIOIOKUTENBHBIN UMITYJIEC MIIM UMITYJIBC C KOM-
TeHcaruyen)

4 — cTpoKa COXpaHEeHHsI HACTPOEK

5— 6 — 7 — 8 — naumenoBanue noamenio npudopa «MMCKPA-4»



4.5.2.Bun nogmento «IlaMsaTe» mmokasad Ha Puc 4.

1ﬁ§HHTB

........

W, AKpaHa

OXPAaHMTE JoaHHET
ONHWpOEQATE JdaHHEE

::::EaPPQBHTB AAHHEIE

Puc. 4

1 - HaumenoBanue noameH:o «IlaMsaTe»

2 — PexxuM BBIBOJa MHPOPMAIK Ha SKPaH:

«OOBIYHBII» — BBIBOJ HAa SKPaH TEKYIINX Pe(IIEKTOrPaMM B PEXKHME PeaTbHOTO BPEMEHH B 3aBHCUMOCTH
OT PEeXUMOB pabOThI ONMcaHHBIX BhIe. [Ipumep — puc. 2

«/IBOlHOI» — BBIBOJ Ha KpaH IBYX peduieKTorpaMMm OJHOBpeMeHHO. Pedrekrorpamma a (myHKTHp) —
coxpaH€HHast U 3arpykenHas u3 namsata (O3Y wnu B mamsitu USB-flash), pednexkrorpamma b (crutor-
Has) — TeKymas pediekrorpaMmma B 3aBUCUMOCTH OT pexkuma. [Ipumep — puc. 5

«[TamsTh» — BBIBOJ] Ha dKpaH coxpanéuHoit B namsatu (O3Y win B namsitu USB-flash). Tlpumep — puc. 6

Puc. 5 Puc. 6
2 — Crpoka BeiOopa peduiektorpammbl u3 namsata USB-flash st otoOpaxenus ee B Buie MyHKTHPA C
HaJIO)KEHHEM Ha TEKYIIYI0 pedieKkTorpamMmy B pexume «/IBoiHOI» (pUC. 5) WM OTIETBHO B PEKHME
«ITamatey» (puc. 6).
3 — Crpoka CoxpaHeHHs TeKyIei pedeKTorpaMMbl, KOTOpas Obljla Ha 3KpaHe Nepes] BBIXOI0M B PEKUM
«MEHIO» ¢ npucBoenuem eii Homepa, B mamsitb USB-flash.
4 — Crpoka CoxpaHeHUs Tekyled peduiekrorpamMmmsbl B oneparuBHyto namsatbk (O3Y) peduiekromeTpa ¢
MOCIIEYIONIMM OTOOpaKEHHEM €€ B BHJIE MyHKTUPA C HAIOXKEHHEM Ha TEKYI[YI0 pedIieKTorpaMmy B
pexume «/[BoitHON» (puc. 5) wu otaensHO B pexxume «llamsatey (puc. 6).



10

4.5.3. Bux noamento «Bpewmsi» nokasan Ha Puc. 7.

Puc. 7

1 — HaumeHoBaHue oAMEHIO «Bpemsiy.
2 — Ctpoka yCTaHOBKH rojia.

3 — Crpoka mecsina.

4 — Ctpoka yCTaHOBKH JTHSI MECSIIa.

5 — Crpoxka ycraHOBKH Haca.

6 — CTpoka yCTaHOBKH MUHYTBHI.

4.5.4, Bun nonMmenro «Pasnoe» mokasad Ha Puc. 8.

Puc.8

1 — HaumenoBanue noamento «PasHoe».

2 — CTpoka BKITIOUSHHMS/OTKIIIOYEHHS TIOICBETKH JKpaHa.

3 — Ctpoka Juid 3a1aHHsl BpEMEHH aBTOMAaTHYECKOTO OTKJIIOYEHHS IPHOOpa Mociie MOCIeIHET0 H3Mepe-
HUSL.

4 — BrIOOp KOHTPACTHOCTH 3KpaHa.
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4.6. Onucanne KOHCTPYKIHUHU TATYHKOB.

Hatuaukamu pednexromerpa «ACKPA-4» SBISrOTCS BBICOKOBOJBTHBIA [TATYNK HMITYIIBCHOTO
Hanpsoxenus (JJMH-1, ANTI-1) u naTuuk ummynascHoro Toka (JJUT-1).

Ipunnunuanshas cxema JJMH-1(JIUTI-1) npusenena ua puc.9.

JANH-1 Brirowaercst B pa3phiB BEICOKOBOJBTHOTO Kabessl, COeMMHSIONIEro B Jadopatopun KADJI-
3 (wm OTJI-35K, KADJI-5) Beixon BBU-60/50-M5 ¢ BBICOKOBOJIBTHBIMH TEPEKIIOUATEISAMH (BXO[
JH-1 X1 coemuusiercs ¢ BeixogoM BBH-60/50-M5). Beixox IMH-1 (poserka X3) coequnsercs ¢ of-
HUM U3 BXOJIOB CyMMaropa KoakcuaibHbIM KabeneM. [arunk AWII-1 ycranaBnuBaeTcs B BHICOKOBOJBT-
HoI 1enu Os10ka mpoxkura BITP-25/8. Beixon JIWUII-1 Takxke coenuHsAeTCS ¢ BXOJOM CyMMaTopa.

HaTtunk ummynscHoro Toka JJUT-1 ycTaHaBnuBaeTcs B KOPILyce FeHEpaTopa aKyCTUYECKUX yaap-

HbIX BoJIH ['TAVYB, B 11enu pa3psiga KOHAEHCATOPOB T'€HEPATOPa, U COEANHIETCS C IPYTUM BXOJAOM CyMMa-
TOpa KOaKCHaJIhbHBIM KabeneM. [laTumk mpeacTaBiseT coO0i KaTyIIKy, HAMOTAaHHYIO Ha TOPOWIaTbHOM
CepIICYHHUKE M3 OPICTEKIIa, U HAarpyKeHHYI0 Ha pe3uctop 27-270 Om. Karyiika HajieTa Ha OJTUH U3 BBIBO-
JIOB TeHepaTopa, 1o KOTOPOMY TeYeT UMITYJILCHBIN TOK pa3psiia KoHaeHcatopoB 'AVYB.

X1 x4
O O
Bxopn

C1

p— KOHOEeHcaTop
BbICOKOBOJIbTHbIN
(KOHCTPYKTMBHO)

R1-R6
2k

X3

R8

30 Bbixog

X2

1

Puc. 9 Jlaruuk ummnynbcHoro Hanpspxenust JVUH-1(JJUTT-1).
Cxema anexTpadecKast IpUHIUITNAIbHAS

5. YKA3AHUA MEP BE3OITIACHOCTH

5.1. K paboTe ¢ BEICOKOBOJIBTHBIM Pe(IIEKTOMETPOM JOMYCKAIOTCS JIHIIA, KOTOPBIE JOJKHBL:
- U3YYUTh HACTOSILEE TEXHUUECKOE ONMCAHUE U MHCTPYKLHUIO MO SKCIUTyaTalluH;
- IPOWTH MPOBEPKY MO TEXHUKE OE30MaCHOCTH M UMETh yJIOCTOBEPEHUE Ha JIOMYCK K paboTtam
Ha ycTaHOBKax HanpsbkeHueM Boiie 1000B we Hike 111 kBanmupukamoHHOM TpyIIIBL.
5.2. Paboty ¢ pedraekToMeTpoM MOXKHO MPOBOJUTH MOCIIE BHIMIOJIHEHHUS BCEX OPraHU3aIlMOHHBIX
M TEXHUYECKHX MEPONPHUATHH, MPOBOANMBIX MO HApsy Ha BBHIMOJHEHHE paboT A OTHICKaHHS MecTa
MOBPEKACHUS KaOCIbHBIX JTUHUI.
5.3. Bce oTKIIOUYCHHUS M TTOJKIIOYEHUS] K MUCIIBITYEMOMY KaOelro JTOJDKHBI MPOU3BOJIUTCS TIOCIE
HaJIOKEHHA U CHSITHA 3a3€MJICHUSL.
5.4. VIcTOYHNKYN BBICOKOTO HANPSIKEHHS JTOJDKHBI OBITH YKOMILIEKTOBAHBI KOPOTKO3aMBIKATEIN -
MU JUISI CHATHSL OCTATOYHOTO HANPsKEHHS ¢ UCTIbITyeMoro kabemst u [AYB.
5.5. Pabouee MecTO JOMKHO OBITH OTPaXKAEHO C YCTAHOBKOW HEOOXOAMMBIX IIAKATOB COTJIACHO
IITh.
5.6. BricokoBosIbTHOE 000pyHOBaHUE PeIEKTOMETPA JOKHO MOABEPraThCsl UCTIBITAHUAM OJUH
pa3 B roa. MeTtoauka TMPOBENECHUS HCHBITAHUM oOmucaHa B paszzene «TEXHHNYECKOE
OBCJIYKUBAHUEM.
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6. MOAIOTOBKA K PABOTE U INOPAJOK PABOTbI

6.1. [loaroroBka k padore

O6opynoBanne peduieKToMeTpa yCTaHABIMBAaeTCA B Kopiryce aBTojaboparopuu (JInOO cTeHOa
JUISL OTBICKAHHSI MECT TIOBPEKICHUS KaOeNbHBIX JIMHUI) ¥ MOHTHpYETCSl comiacHo cxeme puc. 10a,
6o, npu ycranoBke aaturka JIUII-1 B rienu 6110ka nposkura, cornacHo cxeme puc. 100.

K

ncnbITyemMom
i kabenio
X1 “ 4
ANH-1 Bxon NCKPA-4
X3 EP EBU-60/50-M5 9
Bbixoa

CYMMATOP

z=a =
Sol=d

R1,R2,R3
37
X
5 Bbixoa

P.3. onT-1 FAYB

K
\\ VcnbiTyemomy

Kabento

Puc. 10a. [Tonkmouerne npubopa «MCKPA-4» B anexrponadboparopun ¢ garunkamu JUT-1 u JIH-1

K
ncrnbITyeMomy
kabenio

X1 « A
ANH-1 Bxog NCKPA-4’

X3 Q BBU-60/50-M5 9
Bbixoa

CYMMATOP

R1,R2,R3,R4 37

- <<
5 Bb)l()lo,l:l

pa. [ rAYB ;

K
MCNbITYEMOM

kabento

. N
Bbixon
K

vcnbiTyeMomy
kabenio

ann-1 BrNP-25/8

X1
Bxopn
1

Puc. 106. [Toaxmouenue npudopa «lckpa 4» B anexkrponadoparopun ¢ natunkom AWH-1, AUII-1 u
JANT-1
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6.2. Ecau snektponabopaTopus OCHAICHA YCTPOWCTBOM CTAOMIM3ANNU IYTH («CemapaTopom»),
TO €r0 MOJKII0YeHNE K pedIeKTOMETPY HYXKHO BBITIOTHUTH coriacHo puc. 1la. (byHKIMOHAIBHAS CXe-
Ma cenapaTopa nokaszaHa Ha puc.lla — «YcTpoilcTBO cTabuIn3anuu yrm»).

K cymmaTtopy

YcTponcTeo
crabunusauuu ayrm
( «cenapaTop) Mecto
NnoBpeXaeHns
/ KaBenb kabens
/
( X1 L1
Bbixoa Y A A

AYB

P3| mum I

Co
Tpi ]_:l—
( “NCKPA4”

X2/I\

X1

Puc. 11a.

Orot pexxuM paboTel npudopa obo3HaueH kak «Ext Py». Ilocne BO3HMKHOBEHHS TOKa M NPUXOJa
CHHXpOUMITYJIbCa ¢ Bbixona X1 «cenaparopay puc. 1la, yepe3 2-5SMc mojgaeTcs B Kabeib HU3KOBOJIbT-
HBII 30HIUPYIOLIMI UMITYJIbC, KOTOPBIA MPOXOIHUT 4Yepe3 kKoHaeHcarop ceszu Co (puc 1la) u orpaxka-
€TCsl OT ropsiIlel B 3TO BpeMsl IyTd B MecTe NoBpekaeHus. OTpaXeHHBIH OT JyI' HU3KOBOJBTHBIA NM-
NyJbC C 33JePKKOH, MPOTOPIHOHAIEHON PacCTOSHUIO 10 TOoBpexaeHus npuxomut depe3 Ch u Tpl
(puc. 11a) na Bxox npudopa «MCKPA-4» 1 peructpupyercs uMm.

6.3. Ecnu snexrponadopaTopust ocHaiieHa [AYB ¢ BBIXOIHBIM JCIUTEICM HANPSKEHHS, TO €ro
MOJIKITIOYSHHE K TPUOOPY HAIO BBIITOJIHUTH coraacHo puc 116.

B stom ciyuyae npudop «MCKPA-4» pabotaer B pexxume «Exty mim «Ext 2» U 30HIUPYIONIHIA
HHU3KOBOJIBTHBIH MMITYJIbC B KaOesb He MOochUIaeT. B 3ToM pexkume mocie cpabaTeiBaHUs] KOMMYTaTopa
JUHMS HAuHET 3apshKaThes depes MHAYKTUBHOCTH L1, Benmuunna kotopoit 100-200 MxI'H u, npu gOCTH-
KCHUU HAIPsDKEHHS TPOo00si B MECTE TIOBPEXKIEHHS MPOOOI POoU30ilieT, U B Kabene o0pa3yroTcs 3aTy-
Xarolllue OTPaKEHMsI BOJIHBI HANpsDKeHUs. BoHa HanmpspKeHU MPOXOIUT K Hadally KaOemst M OTpakaeT-
cs oT mHAyKTUBHOCTH L1 m depe3 nmenwrtens HampspKeHHs MpUXoAuT Ha Bxop mpubopa «MCKPA-4y,
(hopMUpys TIPH 3TOM CHHXPOHUMITYJIBC JiIsi pabOThl MHKpOMpOIieccopHOro Onoka. Jlowas oOpaTtHO 110
MecTa MOBPEXKICHHS BOJHA OTPA3UTCS OT TOPAIICH B OTO BpeMsl B MECTE MOBPEKICHHUS JAyTH, H CHOBA
pacrpocTpaHuThCs K Hadary kabens, rie npoias yepes nenurtens Cd u Tpl, oOpasyer Ha 3kpaHe npH-
6opa oTpaxkeHHbIN curHan (puc. 12).
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K cymmaTtopy

S1
Kabenb
X1 L1
t Bbixoa o
FAYB K g Rm.n.
3 AnT-1 | i MecTo
P_ ) -
| roBpexaeHns
Cn kabens
X1 ( A
“UCKPA4”
“ON

Puc. 116.

[IepBb1il npUXOASIIIUNA UMITYJIBC

———
o —
chraresavantansennan

Bropoii npuxoasmiuii UMITyJIbC

Puc. 12
6.4. Padora ¢ pediekToMeTpoM.

VYuureiBas 1o, uto peduiekromerp «MCKPA-4» npennasnaden aist paboThl ¢ CHIOBBIMHE Kale-
JISIMM JIEKTPOCHA0KEeHHsI, a HE PaAMOYaCTOTHBIMU KaOeJsIMH CBS3H, HEKOTOPBIE €ro ()YHKIUU UMEIOT
CKOpee MapKEeTHHTOBBIH XapakTep, 4YeM NpakTHyeckuid. s cuiioBbIX Kabeneil HE HOPMHUPYETCS HH
KO3 GUIMEHT 3aTyxaHMsl, HU CKOPOCTh PaclpOCTPaHEHHUs BOJHBI B KaOelje, HU IPYrHe BaxKHbIC IS
MPOXO’KACHHUS BHICOKOYACTOTHOTO CUTHAJIA MapaMeTpsl. 110 3TUM mpuyrHaM pa3iuyuTh NOBPEKACHUE
JKHUITBI Ka0ellsi ¢ CONpoTHBIIeHneM MecTa roBpexaenus gaxe 200-300 Om Ha pacctosHuM 6oibme 1000
METPOB B 3TUX KaOensax HEBO3MOXKHO. Eciy mpUHATE, 4TO OT HOJIHOTO KOPOTKOTO 3aMbIKaHMs (WM 00-
PBIB KHJIbl) 30HAUPYIOUIMNA UMITYJIBC OTpaXkaeTcsi 0e3 3aTyXaHMs, a OT MECTa MOBPEKICHHUS C CONpO-
TUBJICHUEM PaBHBIM %2 p (TZie p BoHOBOE conpotuBienue kabems ~50 Om) otpaxaercs 50% uMITyITb-
ca To mmpu conpoTuBieHnH Mecta nopexaeHus 300 Om (puc.10) ot MecTa MOBPEXICHUS OTPAZUTCS HE
6onee 14% curnana.
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Mecto
U MTOBPEXKICHUS

p=50 Om
300 Om

p=50 Om

Puc. 13

Tak BOJHA HAINpPsDKEHUS, JABUrasch IO JIMHUU C BOJIHOBBIM comnpoTuBieHHeM p =50 Om (cMm.
puc.13), moiias 10 Mecta MOBPEKIACHUS OyIET OTPaXKaThCs OT MECTa MOBPEKICHHS, COMPOTHBIICHHE
KOTOPOTO IIYHTHUPOBAHO BOJIHOBBIM COMPOTHBIICHUEM YYacTKa kabens 3a moBpexacHueM. Takum obpa-
30M CyMMapHOE COMIPOTHBIICHUE MECTa MOBpekAeHUs R = m.m. OyneT paBHO:

Rm.—p _ 300-50

Rzmn= = =43 OMm
Rm.L.+p 300+50
Kotp.= 5"5‘0“‘3 -100% = 14%

st conportupnenuit 6oibiie 300 OM OTpaXKeHHBIH CHTHAI OYJET €lle MEHBIIE, a €ClId yUeCTh
€ro 3aTyxaHHWe MO JUTHHE Ka0ess, TO Mbl YBHIUM, YTO «PACIO3HATH» TAKOE MECTO MOBPEKICHHS, HA
paccTosHUM OOJIbIIIe KMJIOMETPA, B CHIIOBBIX KaOEIsX MOYTH HE BO3MOIKHO.

Hu:xe Oyner onucan HanboJiee ONTUMAJIBLHBIN anroputm padorsl ¢ npudopom «MCKPA-4
MPH NONCKe MECT MOBPeXkIeHNs B Ka0eJbHbIX JUHUAX dJIeKTponepeaay.

PexxuM pa6oTsl pediekTomeTpa:

a) V3mepeHune paccTOSHUS 10 NOBPEKICHHUS HA HU3KOM HAMPSHKEHUU C BO3MOXKHOCTBIO M3Mepe-
Hue conpotuienus (metox TDR) — pexum o6o3HaueH kak «LV».

b) M3mepenue paccTOSHUS 10 MOBPEKICHHUS HA BRICOKOM HAIIPSDKEHUH TIPU TPOOMBHOM HaIIpsi-
sxernn kabens ot 10 qo 60 kB (meTox Decay) — pesxkum 0603HaueH Kak «Exty.

C) M3mepeHue pacCTOsHUS 10 MECTa TIOBPEKACHHS Kabess 1o curHainam ['AYB, ocHalieHHOro
nenurenem Hanpsokerust (Meton |CE) — pexum o603HaueH kak «Exty win «Ext2.

d) M3mepeHue paccTOsSHHUS 10 TIOBPEKCHHS C TPUMEHEHUEM YCTPONUCTBA CTAOUITU3AIINH TyTH U
HOCBUIOM B Ka0eJIb HU3KOBOJIBTHOTO nMiryibea (Meron ARC) — pexxim 000o3HadyeH kak «ExtPy.
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6.4.1. U3mMepenne paccTOSIHUS 10 MOBPEKIEHH HA HU3KOM HANPS:KEHHH € OnpeaeieHueM
conpoTHBJIeHHs MecTa moBpe:kaenus (merox TDR).

B sTOM pexkxnmMe ¢ moMoImbio pedrekToMeTpa MOKHO OMPEIEUTh PACCTOSHUE 0 MecTa 0OphIBa
WJIH KOPOTKOTO 3aMBIKaHUs KaOes.

s aToro cnenyer:

TTogxmounts pazbem peduiekTomerpa «BXOJl» ¢ momompio Kabens COeTUHUTEIHFHOTO HHU3KO-
BosibTHOTO (Pasnen 3, m.4) HeMmoCPEACTBEHHO K BBIBOJAM HMCITLITYEMOTO Ka0essl, COOII0aast MApKUPOBKY
(Puc. 14).

Pasbem
L1/dasa “A” «BXOL»
L2/®a3za “B”
_/ \ . L1/wasa“A” (xenTbiit)
“B”(3eneHbIn
/ L2/dasa ‘B’ ) «MICKPA-4»

|
|
|
I
I
I
g Py
Q

L3/daza “C” (kpacHbIn)

=
/
N

N/ ,,0"O6onou4ka (YepHbIi)

L3/®daza “C”

N/ ,0"O6ono4ka

Puc. 14.

Ecnu 3aMep npou3BOAMTCS U3 OTCEKA MEPEIBIXKHON JIaOOpaTOpHUHU, TO Kabelb COeIUHUTEIbHBIN
HU3KOBOJIBTHBIN (pa3zen 3 m. 4) TOAKIIOYAIOT K UCTIBITYEMOMY Ka0elto uepe3 YAJIHMHUTENb U3 SKpaHH-
poBaHHBIX Kabeneit. [Ipu 3ToM U3 MONYYEHHBIX 3HAYEHUN PACCTOSHUN JO MOBPEKICHUN HEOOXOIMMO
OyzeT BBIYECTh JUIMHY YJUIMHUTEIS.

BHUMAHUE! BeruntaTth He00X0AMMO He (hakTHUYeCKYIO JUIMHY Kaledell YAJIHHUTE/sl, 4 TO 3Ha-

YeHHe JJIHHBI, KOTOPOoE ONnpeaeasieTcss MpruoopoM IPH YCTAHOBJIEHHOM KodddHuIueHTe yKopoue-

Hus. (CKOpoCThL pacnpocTpaHEeHUs BOJHLI B Ka0eje VIJHHUTEAS MOKET He COOTBETCTBOBATL
CKOPOCTH PACIPOCTPAaHEHNS BOJHBI B H3MEPSAEMOM KadeJe).

J1Jis BBITIONTHEHHSI TIPOCTBIX M3MepeHHi (0e3 coXpaHeHUsI U 00padOTKU pe3yIbTaTOB M3MEPECHUH )
JOCTaTOYHO MOJKIIOUUTH MPUOOD, KaK MOKa3aHO Ha pHuc.14 n KpaTKOBPEMEHHO HaXaTh KHOIKY 3 puc.1
(Bxa/Brikin) Ha nuneBoil nanenu npubopa. [Ipu aTom npubop cpasy nepexoauT B PeKUM H3MEPEHUIN
da3br A(L1) orHocurensHO 00050uku (N). TTo yMOTYaHUIO yCTAHOBICHBI TAKWE TTAPAMETPHI 30HIUPY-
OILETO UMITYJIbCA!

e JlmurenmpHOCTE — 100 HC;
o VYcunenne — 0 dB

Bun sxpana noka3zaH Ha puc.15



17

JLLijL 1M dB \100113

messsanrnsnnanuanns

 #119m Om_D=16 O

Puc. 15

O06o03HaueHME KNI Kabesst

Pexxum nsmepenust

Benmnuuna ycuneHus

JuTensHOCTh UMITYJIbCa

Pednekrorpamma

Juana3oH 3kpaHa

Paccrosinue ot Havasa sKpaHa 10 akTUBHOT'O Kypcopa
«D» — paccrosiHue MEXIY KypcopaMHu.

©ooNOhhWDNRE

3Ha4oK « P>» — UMITyJIbCBl 30HAUPYIOLINE UAYT B Kabere.

IIpu xenanuu, omepaTop, HaKUMasi KHOMNKH «/IMTENbHOCTh UMIMyibca», «Macmrad X» niu
«YcuneHue» MOXeET NOoOUThCs Oojiee uynuTaeMol pediexTorpaMMbl U KHONKaMu « d»,«P» (15 u 12,
puc. 1) u « 4 »,«PP» (16 u 11, puc. 1) ycranoButh Kypcop Nel B Hayasio 30HAUPYIOLIETO UMITYIIb-
ca, a Kypcop Ne2 B nHTepecyoIyI0 TOUKy pedaeKTorpaMmsl, IpOU3BECTH oTcueT pacctosHus (D=16,0
M puc.15). CMeHa akTUBH3AIMK KypCOPOB Mpou3BoaAnuTcs HaxkaTreM KHonku « ¥y (14, puc. 1) (akTuB-
HBIIT Kypcop HHAMIUPYETCs Oosiee mIoTHOM muHuei). Haxumas kuonky «Cren. juaus» (6, puc. 1)
orepaTop MOXET MPOCMOTPETh BCe BO3MOXKHBIE KOMOMHAIMK NoqkIroueHni mpudopa: L1 N; L2 N; L3
N; L1L2; L1L3;L2L3.

[Ipy kax1I0M HOBOM M3MEPEHHUH MMEETCS BO3MOXXHOCTH PETYJIMPOBOK MacUITa0OB M IapaMert-
POB 30HIUPYIOLIETO UMITYJIbCa. JJ1sl yCTaHOBKH TpeOyeMoro KodppuuneHTa yKopoueHHs He00X0J1UMO:

- HaXaTbh KHOIIKY «MeHo»;

- aKTHBHM3MPOBATH CTPOKY ycKopeHus «KoadduuueHT ykopoueHus»,

- kuomkamMu « <4 <dy», «» P» BpiOpars moaMeHi0 «Pexum» H, manee, BHIOpaTh CTPoKy «V/2,

-  KHONKaMH «<d », «P» YCTAaHOBUTH BCJIIMUUHY CKOPOCTH BOJIHBI JJId U3MEPACMOI0 Kabens.
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Bo Bpems nmpoBeaeHUs] HU3KOBOJIBTHBIX M3MEPEHUH OIIEpaTop UMEET BO3MOXKHOCTh Ha)KaB KHOII-
Ky «M3mepenne RV » (6, puc. 1) OIEHUTh COMPOTHBICHHE MEXKIY TOUYKAMU TOIKIIOYCHUs IPUOOpa K
kabemto. Tak, eciu mpu cooOleHNH B JIeBOM BepxHeM yriy skpaHa LV- L1IN naxats kHomky «M3me-
perne RV, To Ha HECKOJILKO CEKYHJI TIOSIBUTCS HA SKpaHEe COOOIICHUE «M3MEPEHUE CONIPOTHUBIICHUSY,
a TIoCJIe 3TOTO, B BEPXHEH CTpOUKe SKpaHa MOSABHUTCS Pe3yNbTaT m3MepeHuil B auamnazoHe «0+200 Om»
(puc. 16)

M3mepennoe
COIIPOTHUBJICHUE

8 LU-L1N _ 0dB 100ns

119  35.5m D=35.0m b

Puc. 16. [Tpumep peduiekTorpaMmMbl MECTa MOBPEKICHUS C U3MEPEHHBIM COITPOTHBICHUEM
(meron TDR)

6.4.2. PadoTa npu6opa ¢ HcnoIb30BaHNEM BHYTpPEHHElH ONMepaTHBHON MAMATH U BHEIIHe-
ro 3alIOMUHAIOLIEro yCcTpoiicTBa.

[Mpu6op «MMCKPA-4» umeeT Kak BHYTPEHHIOIO MaMsTh (IaHHBIC 3TOM MaMATH CTHPAIOTCS MOCIe
OTKJTFOUEHUsI TIPHOOPa) U BHENIHIOK MamsTh B Buje duremr-mamstu (USB-flash). Jlanusie ¢ Hee MOKHO
obpabartbiBath ¢ momornsio npudopa «MCKPA-4» uin ¢ MOMOIIBI0 EPCOHATLHOTO KOMITBIOTEpa (Ia-
aee TIK). s atoro B I[TK HE0OX0AMMO YCTaHOBUTH CIICIHAIBHYIO MporpaMmy. (3Ta mporpamMma Bbl-
MyCKaeTCs M0/ KOHKPETHBIE TPEOOBaHUS 3aKa3UnKa).

B GonpmmHCTBE ciydaeB JOCTATOYHO MMETh BO3MOXKHOCTH CPaBHEHHS ABYX pedIeKTorpamm,
MOJY4YEeHHBIX NPH OJHOM ceaHce m3MepeHnid. (CeaHc M3MEpEHUH — 3TO BpeMs OT BKIIIOYEHHS A0 OT-
kmtoueHus nuranus npudopa « MCKPA-4y. Tak npoBoanM u3MepeHus KWl KaOens Ha HU3KOM HaIlpsi-
xernu. (Pexxum LV) onepatop MoxkeT ckonupoBaTh B Oydep mamsaTu oaHy U3 pedpiekTorpamMm 1 mocie
3TOTO CPABHUTH €€ C JI000H APYroi, MOTYIEHHON B 3TOM K€ CEaHCe U3MEPEHH.

JJis 3TOT0 MOMY4HB Ha SKpaHe pedIieKTOrpaMMy, KOTOPYIO HE00X0IUMO CPAaBHHUTH C JPYroi HAJO:

- Ha)kaTh KHOTIKY «Mento» (9, puc. 1)

- kHotkamu «Ctpanuia meHio <, P» (7 u 8, puc. 1) akTUBU3UPOBaTh B BEPXHEH CTPOKE IKpaHa
noamenio «[TAMSATby (puc.17)

MamMars

Bua axpada
JArPUSMTE AaHHLIE
COXPaHUTE AaHHHE
KOnupoeaTes gaHHLEe

Puc. 17
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- kHonkamu « A, ¥» (13 u 14, puc. 1) aktuBU3HpOBaTh CTPOKY «BU 3KpaHa» M KHOMKAMH BbI-
Opate coobmienue «/loitHoit» (Ha skpane Oynmer oroOpakarbesi nBe pedruexkrorpammel Tekymas u

oydepa) — puc. 18;

Puc. 18

- aKTUBHU3HPOBATh CTPOKY «Konmuposate naHHBIE» U Ha)KaTh KHOMKY « P » (puc. 19);

Puc.19

- TIpX 3TOM IPHOOP NEepeiIeT B PeXUM JBOHHOIO SKpaHa, I/ie IyHKTHPHOW JIMHUEH OyneT oTo0-
paxatbcest pedaekTorpamMma u3 Oydepa maMsTH, a CIUIOIIHON Tekyas peduiekrorpamma (puc. 20);

Puc. 20
- HakuMast KHorky «Crient. muuuss A » (6, puc. 1) onepartop MOKET CpaBHHBATH JIFOObIE pediiek-
TOTPaMMBI C COXPaHEHHOM B Oydepe.
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[ BBIXOAA U3 3TOTO PEXXUMa HEOOXOANMO:

- Haxatp kHOnIKy «MeHo»;

- Bri6path pesxxum «OOBIYHBIIY;

- Haxatp kHOnIKY «MeEHO».

[ 3anoMuHaHuA OOJBIIOTO KOJIWYECTBA pedIIeKTOrpaMM, HEOOXOIMMO 0JIb30BATHCS BHELIHEN
namstbio (USB-flash). Metoanka paGoThl ¢ Heli onrcaHa HUXE.

6.4.3. PaboTa npuéopa ¢ HCHOJIL30BAHNHEM BHEUIHEH NAMATH.
st paboTHI B 3TOM peXUME HEOOXOIUMO:
k pazbemy USB (18, puc. 1) moakarounTs (e namMsTh,
Ha)KaTHEM KHOITKU «BKJI/BBIKID) BKIIFOUUTH TPHOOD;

- HaXXaTb KHOIIKY «MCHIO»;

kHomKkamu «CTpaHniia MeHIO <, P>» aKTHBH3UPOBATH MTOAMEHIO «Bpemsy;
- kHonkaMu « 4, P>, ¥V V) yCTaHOBUTH TEKYILYIO AaTy u Bpemst (puc. 15)

Bpema

I'op 20
Mecsay 01
flens 01
Hac 4 10]
MuHyTa 00

Puc. 21
- kHonkaMu «Ctpanuna MeHio <4, P>» akTHBU3UPOBATH MMOAMEHIO «PeXUM» U B HEM yCTaHOBUTH
TpedyeMble mapaMeTpsl puc. 22

Pemmum  iaray

Pexum {Ext>

Koad . uyxopoyenua 1.87
Komn. umMnynsc Urxn
COXpaHuTs HacTp.

Puc. 22

[Ipu HEOOXOMUMOCTH HA/IO aKTUBU3UPOBATH CTPOKY «COXPaHUTh HACTPOWKH» U HAXKATH KHOIIKY.
[Ipu 3TOM BHIOpaHHBIN PEKUM U €0 HACTPOHKH OYAyT COXpaHEHBI B dHEepro3aBUCUMON mamsTh. [locne
3TOr0 MOXKHO IEPEX0uTh K padote nmpudopa B modoMm u3 pexkumos (LV, Ext, Ext2, ExTP).

IMoyuuns Ha KpaHe pedIIeKTOrpaMMy MOUIEKAILYI0 3aIIOMUHAHUIO HEOOX0IMMO:

- Ha)KaTb KHOIIKY «MeHIo»;

- KHOIIKaMU «Crpannua MeHio 4, P» OTKPBITh NoAMEHIO «llamMsThy;

- aKTUBH3HUPOBATh CTPOKY «COXpaHUTh JaHHBIC» U HAXKATh KHOMKY «P>» (puc. 23).
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Porwad  [lamares  Hpews  Pasisoe

Bua axpaHa OBei4HbA

SJAarpysuThs AaHHue
COXPAHUTDE AAHHLIE
KonupoBaTts gaHHue

Puc. 23

- IpU HEOOXOIUMOCTH CPaBHEHHs TeKylued pedaeKTorpaMMsbl ¢ pedrueKTorpaMMOi M3 HaMsaTH
HEOO0XOIUMO MPOBOJUTH BCE TE XK€ OINEPALH, KOTOPbIE ONMKCAHbI i pabOThl C ONEPaTUBHON MaMSTHIO
(paznen 6.4.2). OTiM4re COCTOUT B TOM, UYTO JJIsl 3arpy3KH AaHHBIX U3 (JIell HaMsATH HaJl0 aKTHBU3UPO-
BaTh CTPOKY «3arpyska JaHHbIX» (puc. 24), Ha)aTh KHOIKY « P>» U BBIOpaTh pedaekrorpammy u3 Qaer

MaMsITH 110 BPEMEHH, JIaTe U PeKUMY paboThl mpubopa (puc. 24).

Pewnar  TlaMaTe  Hpexg  Pasioes 9nemeHt 1 uz B
2018-03-21 15:27 Lv-L112 ES
Bua axpana O6LMHLIA 2018-03-21 15:27 LU-L3N
JarpysuTrs AAHHLIE 2018-03-21 15:27 LU-L2N
COXdeMTL AaHHMEe 2018-03-21 15:26 LU-L1IN
KonupoBaTth gaHHue 2018-03-21 1?f02 ExtP
2018-03-21 13:01 ExtP
2018-03-21 12:59 Ext

Puc. 24

[Tociie aTOrO, NPUOOP AaBTOMATHYECKHU BBIOEPET pekuM «J[BoitHON» B moameHro «llamsaTe» U me-
peiiaer Ha 3KpaH OTOOpaKeHUs! peduIeKTOrpaMM B PEXHME CPaBHEHHUS TeKylleH pedeKTorpaMmbl U

3arpykeHHo# n3 namstu (puc. 20), aHaJIOTHYHO TOMY, KaK OIKCcaHo B pazaene 6.4.2.

Jlns mpocMoTpa cosepkanus (UIeln maMsaTH MOKHO BeIOpaTh peskuM «Ilamste» (puc. 25). B pe-
xuMe «OObIUHBINY TpUO0p OyAET BOCIPOU3BOANUTE TOJIBKO TEKYLIHE Pe(dIEKTOrPaMMBI.

# MEN

#119m 34.5m D=34.5mM

Puc. 25
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6.4.4. U3mepeHue pacCTOSIHMIA /10 MeCT MOBPeKIeHUs] B KaGeJbHBIX JHHUSAX JJIeKTponepenay Ha
HHU3KOM U BBICOKOM HANPSIZKEHUU € 3alIOMMHAHUEM Pe3yJIbTAaTOB H UX aHAJIH30M.

JlaHHBIN pa3mesn OMMCHIBACT, IO MHCHHIO Pa3paboTINKOB pHOO0pa, HanOoJee BEPHBIA aTOPUTM
W3MEPECHUH PacCTOSHUH IO MECT MOBPEKIACHUI B KaOENbHBIX TUHUAX. [IoHOE M TOYHOE BHITIOJHECHUE
MOCJIE0BATEIFHOCTH OMKCAHHBIX OINEpalii MPUBEAET K YIPOIICHUIO OTHICKAHUS MECT MOBPEKICHUN
Ha MECTHOCTH.

1) BemonHuth paszgen 6.4.1 u npousBecTH BHIOOP MacimTada H300paKEeHHUs U JTUTEILHOCTH 30H-

JUPYIOIIMX UMITYJIBCOB JIJIS TIOTYYCHUS yI0OHO YUTAEMBIX PeIIEKTOrpaMM.

2) Ecnu mo pe3ysibraTaM BBITOJHEHHBIX U3MEPEHUH HE yIaeTCs OHO3HAYHO OMPEICITUTh PacCTo-

SIHUE IO MecTa MOBPEXICHUs, TO BO3MOXXHO MPOU3BECTH U3MEPEHHE COMPOTHUBIICHUS BHIOpaH-

Hoit memi: R 1) R 2n; Rian R 12 B T.40. (M3MepeHns IpoBOASATCS B IHAITa30HE COMPOTHB-

nenuit ot «0» mo 20000m). [nst 3TOro HEOOXOMMMO B HU3KOBOJBTHOM PEXKHUME INEPEHUTH Ha

HyxHyt0 cxemy u3mepenus (L1 N; L2 N; L3 N; L1 L2 u 1.1.) u Haxath Ha KHONIKY «M3M. R».

Ha skpane nosiButcst Haanuch «3MepeHne conpoTUBICHUS» U yepe3 1 cek. B BEpXHEU yacTu

9KpaHa 0TOOpa3UThCs 3HAUECHHE COMPOTHUBIICHUSI.

3) IpoBecTn W3MepeHHsT PACCTOSIHUE 0 TMOBPEKICHHS Ha HU3KOM HAMPSDKCHUU KaK OMHCAHO B
pasznene 6.4.1. ycTaHOBHB MPH 3TOM MHHAMAIHHO BO3MOXKHYIO IIIUTEIHFHOCTH UMITYJIbCA U MaK-

CHUMaJIbHOE YCHUJICHHUE, TP KOTOPOM XOPOIIIO BUIEH KOHEIl Ka0eds.

[Tocie Kaxa0ro M3MepeHuss HeOOXOAMMO COXPAHUTE €r0 PE3YNIBTAThI MO ONPEACICHHBIM HOME-
pom. JIi1st 3TOTO, T0100paB PEIKUM U3MEPEHUsSI U TTOJyIHB PedIIEKTOrpaMMy HaJ0 HaXaTh KHOIKY «Me-
HIO» BBIOpaTh moaMeHio «IlaMsTh», akKTHBU3UPOBATH CTPOKY «COXpAaHHUTh JAHHBICY» M, KHOIKOU « P> »
coxpaHuTh peduiekrorpammy Ha USB-flash.

NamaTes Hpemg Paswoe Anement 1 us 6
* 2018-03-22 13:47 LU-L2L3 [EN

Bua axpaHa Obuqpei | 2018-03-22 13:47 LU-L1L3
F}ﬁ]’*p;_ 3UTH AaHHHE 2018-03-22 13:46 LU-L1LZ

2018-03-22 13:46 LU-LZN

KonupoBaTs AaHHHE : ‘ >
2018-03-22 13:46 LU-L1N

Puc. 26

Takum 00pa3oM, BBINIOJIHMB IEPEUUCICHHBIE IEHCTBUS, OmepaTrop OyaeT MMETh B MOCTOSHHON
namsiTd pubopa 6 peduiekTorpaMm 3TOTo Kadems pH 30HANPOBAHHU MMITYJIBCOM OJTHOW JITHTENbHO-
cTH U 6 pedIieKTorpaMmM ¢ 30HAUPOBAHUEM UMITYJIECOM JAPYTOH [UINTETLHOCTH.

[Ipubop MoxHO OTKIHOUKUTH HaxkarueM kHonku «BKJI/BBIKJI» u npucTynuth K OnpeaeacHHo
MecTa MOBPEXACHUSI Ha MECTHOCTH (ecii ObLJI0 OOHAPYKEHO KOPOTKOE 3aMBIKAHHE ABYX KHJ MEXIY
co0oil) WM K JanpHelinel pabore ¢ kabenem, MPOBOJIS €r0 MCIIBLITAHNE WIH MPOXKHUT MeCTa MOBPEKIe-
HUS.

6.4.5. Onucanue nmpoueccos B Ka0eJbHOW JUHUH npu nmojavye Ha Hee BLICOKOT'0 HAIIPAXKECHUS.
Ecmu B Hepe)lBH)KHOﬁ HaGOpaTOpI/H/I CMOHTHUPOBAHBI U MOAKJIIOYCHBI JaTYUKHU TOKA W HAIIPSXKE-

HUS Kak rmokazaHo Ha puc. 10 (B mabopatopusix KADJI-3, KADJI-5, OTJI-35K naTuyrku CMOHTHPOBAHBI
CTaI[HIOHAPHO) OIEPaToOp MMEET BO3MOKHOCTh OINPECISITh PACCTOSIHUS JO BCEX BHUJIOB IOBPEIKICHHS
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ka0eJs Ha BRICOKOM HaIpspkeHUH ¢ moMornkio MetooB | CE u Decay. [{nst atoro B kabenb MOChUIAIOTCS
C TeHepaTopa aKyCTHYecKuX yAapHbIX BOH (I'AYB) ummynbcel aMmnTy 1o 60bie, 4eM IpoOruBHOE
HanpsDKEHUE WK JoOUBAIOTCs mpo0os kadens B pexkume «VcnbiTanuey (3aruibIBaroIIuid Mpoooi).
(AMmintyna umnyiabcoB I'AYB no/kna ObITh Ha 3-8 KB Bbillle NPOOUBHOrO HAMNpsI:KeHUA Kade-
Js1. YeM 0oJiblie 3Ta pa3HOCTDb, TEM BbIIIIe TOYHOCTH U3MEPEHH).

OOBSCHACTCS 3TO OTHOCHTEIBHO IOJIOTUM (POHTOM 30HAMpYyromiero uMmmyiabca (300 He.) u
BOJIbT-CEKYHIHOM XapaKTepUCTUKOW MecTa TOBPEXkIeHH. B aToM pexrmMe nmpubop onpenessieT 3aBbi-
IICHHBIC PACCTOSHHUS /IO TOBPEKICHUSI.

[TpuunHy BO3HUKHOBEHHMSI JAHHON MOTPEITHOCTH XOPOIIIO BUAHO U3 puc. 27.

K1 L1 L2 L3 Ln Ln+1
L e el
cl
-1 C1 C2 Cs Rm.n ——Cn —= Cn+i
“RTT
o Puc. 27

Ha pucynke wn3o0pakeHa xabenbHas JUHMS B BUAE JUHHUU 3alE€PKKH C OECKOHEUHBIM KOJIHYe-
CTBOM 3BeHbEB. ['eHepaTop 30HAMPYIOUINX UMITYJICOB MOKa3aH B BUAe KoHAeHcaTopa C M KOMMyTaropa
K1. Umnynsc Toka cHUMaeTcs ¢ Tpancdopmaropa Toka T.T. MecTo moBpexaeHnsT XapakTepu3yeTcs Co-
NPOTHUBJICHUEM YTEeUKH R\, (CONMpOTHBICHHE MecTa MOBPEXK/CHUs) H MPOOUBHBIM HalpsDKEHHEM MecTa
nospexxaenus U, .. IIpu cpabareiBanuu kommyTtaropa K1 moodepeqHo HauMHAIOT 3apsKaThesl KOHACHCA-
Topbl Cy, Cy, Cs...Cy. Ilpu yem kaxkaast mocieayromas eMKOCTh OyIET 3apsKaThCs C 3aEPHKKOM.

Takum oOpazoMm B kabesne OylIeT HepeMeIaThesl «BOJIHA» HANPSDKEHUS 3apspKarolias I004YepeiHo
emkoctd Cj...Cp. Ilpu 3TOM Kakgast eMKOCTh OyleT 3apspkaThes A0 HANpsDKEHMS 3apsia KOHIEHcaTopa
I'AVYB 3a Bpemsi, Ha3bIBaeMoe «(PPOHTOM» UMITYJIbCa WK GPOHTOM "BOJIHBI" prc 28.

AUKB
10+--——————=
8_ ______
|
6 1 |
|
|
ar /o
|
2t
|
} ! } } -
100 200 tns

Puc. 28
Takum 00pa3oM, eciii Ha rpaduKe POCTa HANIPSDKEHUS B MECTE TIOBPEK/ICHUS OTMETUTh IIPOOUBHOE
HaNpsOKEHUE MeCTa MOBPEXKACHUS, NPEANoNokuM 8 KB, To mpu momaye umityibca BennduHod 10 kB
«3ajiepkKa» Mpobosi Mecta moBpexaeHuss Moxer coctaButh U 200 NS, CrenoBaTeNbHO, MOTPEIIHOCTh
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M3MEpPEHHsI pacCTOSHUS (TOJIBKO M3-3a 3aAEPKKHU pobosi) MoxkeT coctaBuTh 200 NS (0,2Mrc*80M/Mrc=16
METPOB).

Ecnu yuyecTh, 94T0 GPOHT UMITyJIbCca YBEIMYMUBACTCA 110 MEPE MPOXOXKIACHHUS BOJHBI 110 KaOelto, TO
MTOTPENTHOCTh MOXKET HOCTHYh B 50-80 METpOB MPH PacCTOSHHUAX 10 MoBpekacHus nopsaka 1000 mert-
poB. OgHEM U3 CITOCOOOB OOPBHOBI C ATOW MOTPEUTHOCTHIO SBISETCS «3aKUTaHUE» JAYTH B MECTe MOBpe-
JKACHUS OT JIPYroro MUCTOYHMKA, MOjavya 30HAMPYIOUIET0 M3MEPHUTEIBHOTO MMITYJbca YXKE IOCIe TOro,
KaK B MecTe TOBpeXxaeHus kabemns Oyner ropets ayra. Ilo stomy mpurnumy pabortaer 6ok ['AYB-CJ]
(cTabunu3anus IyTH).

BwMmecTe ¢ TeM CyIIECTBEHHO YMEHBIIUTDH 3Ty MOTPEHIHOCTH MOXKHO MPOCTBIM CIIOCOOOM, H3MEpss
BpEMsI MEKY IIEPBBIM M BTOPBIM OTPaKEHHUEM BOJIHBI pHc. 29.

280m 250m

Puc. 29

st aroro Heobxomaumo kypcop 1 (K1, Ha puc. 29) noaBecT K IEPBOMY OTPa)XEHHIO, a Kypcop 2
(K2 Ha puc. 29) ko BTOpOMY OTpakeHHIO. TakuM 0Opa3oM, B M3MEPEHHOM PACCTOSHUU MOTPEUIHOCTh
o0ycioBIeHHas 3aAepKKoi (opmupoBaHus npoOos, OyneTr ycrtpaHeHa. Ho MOSBUTCS MOTpemIHOCTh OT
yBeNMueHust PpoHTa HMMITyJIbCa (XOTS 3Ta MOTPEITHOCTh 3HAYUTEIIBHO MEHBIIIE NIEPBOIA, HO MPH PaccTos-
HUSX JI0 TIOBPEKICHUS O0JbIIe 2-3 KM U OHA MOXKET OBITh 3HAYUTEIHHOMN).

s momyyenus: 6ojee TOUHOTO PACCTOSIHUS O MECTa MOBPEXACHUS, HEKOTOPbIE IepeIBIKHBIC
J1a00PaTOPUU OCHAIIAOTCS JIONOJHUTEIbHBIM HaTuukoM HanpspkeHust JIUII-1, ycTaHOBJICHHBIM B IIClb
60ka nposkura (puc. 106.)

Pabora natumka JIMII-1 B 3TOM pexrMe HUYEM HE OTIMYAETCS OT ero paboThl B pexknme «Mcmbi-
TaHue» (3aIUIBIBAOIIUI MPo0oH). OTIIMYKME COCTOUT B TOM, YTO OJIOK TPOXKHra 00JiajaeT 3HAYUTEIHHO
OonplIeld MOIHOCTBIO M MEHBIIMM BBIXOJHBIM CONPOTUBICHHEM, YEM HCHBITATEIbHBIE YCTAHOBKU
(BBH-60/50-M35, AB-50/70 u T.1.). CiemoBaTesHO, BBI3BAThH MPOO0# Kabemst ¢ BOSHUKHOBEHHUEM BOJTHBI
HanpspKeHUs OyJeT BO3MOXKHO MpH OoJiee HU3KKUX 3HAYEHUSX CONPOTHUBIICHUS! MECTa MOBPEKACHUSI.

Takum 0Opa3oM, H3Mepsisl PACCTOSIHUE 10 MECTa MOBPEXKICHUS Ha PA3HBIX CTAAUAX «IIPOKHUTa» Ka-
Oenst ¥ pa3sHBIMH METOJIaMH, oreparop OyJeT WMeTh BO3MOXKHOCTh CPAaBHHMBATh OTH 3HAYCHHUS MEXIY
co0oii U ¢ pedekTorpaMmMaMu, MOJYYeHHBIMU NIPU HU3KOBOJIBTHBIX H3MEPEHUsX. M3MepeHue paccTos-
HUS 10 MecTa noBpexaeHusa B pexume «[IPOXUI» He oTiuuaeTrcs OT OMMCaHHOTO HIKE M3MEPEHHUS B
pexnme «VICITBITAHUE.
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6.4.6. Metonuka padoThl ¢ peduieKTOMeTPOM Ha BBICOKHX HAMNPSUKEHHSX B PeKMMAax
«HAcnpiTanue», «IIpoxur» u «T'AYB» (metoanr Decay u | CE).

Ecmm mepenpmwkHas mabopatopust ocHamieHa mataukamu «JAWH-1», «AUII-1» u «AUT-1» kak
MmoKa3aHo Ha pucyHke 100, TO [Tt BEIIOTHEHHS dTHX U3MEPEHU HE0OXO0IUMO:

- IOAKIIOYHTE pa3beM peduekromerpa «BXOd» k cymmaTopy puc. 10a u puc. 106 ¢ momomisio
Kabemb CoeMMHNTENhHOTO KoakcuanbHoro (Pazmen 3, 1.5);

- HaXaTb KHOIIKY «Bxy/BbIkiy;

- Ha)KaTh KHOTIKY «MeHIo»;

- B moaMeHIo «Pesxxrmy, B cTpoke «Pexum» BEIOpaTh pexkuM «Exty;

- HaKaTh KHONKY «MeHto». [Ipu 3ToM Ha 3KkpaHe MosIBUTCS 3acTaBKa 3Toro pexxuma puc. 30 u
pHOOp MEPEXOANT B PEIKUM OXKHIAHUS UMITYJIbCA 3aITyCKa.

1 §Ext 2 \1?;1 \adﬁ

#1194  55.5 D=55.5M

Puc. 30
1 — HamMeHOBaHHE BHICOKOBOJILTHOTO peskuma padbotsl Ext (metoasr Decay u |CE).
2 — YpOBEHb CHHXPOHHU3AIHH.
3 — BenuuuHa yCcHIICHUS] UMITYJIbCA.
4 — 3Ha4yoK « P> » — pehJICKTOMETP OKUIACT CHHXPOUMITYJIHC OT BHEIIHETO UCTOUHHUKA.

B sToM pexxnme MOkHO BKIIOUUTH peskuM «I[Ipoxxury, «cnbitanuey» win «['’AYB» u nogates Ha
kabenb BhICOKOE HampspkeHue. C IPUX0I0M MOJI0KHUTEIBHOTO UMITYJIbca pedIeKToOMeTp 0TOOpa3uT ero
B HavaJje SKpaHa U BCE OTPAKEHHBIE CHTHAIIBI B WHTepBase BpeMeHu 10 400MKc.

[Tpumeps! pediiekTorpamMm MOJIYUYESHHBIX B pe3yJIbTaTe padOT B COCTABE ITOMCKOBBIX J1a00opaTopuit
(KADJI-3, KADJI-S5, OTJI-35K u 1.1.) B pexxumax «Mcnbitanue»/«[Ipoxur» (Mmetox Decay) u «'TAYB»
(meton ICE) npuBenens! Ha puc. 30a u puc. 300.

BExt 15  14dB

fi

ll
.
\

»959mM 246 .0m D=246.0m

Puc. 30a. [Ipumep pediekTorpaMMbl MECTa MMOBPEKACHUS B PEKUME PaOOTHI
«Hcnerranne»/«IIpoxur» (Meton Decay)
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#959m 246.0m D=246.0m

Puc. 300. [Ipumep peduiekTorpaMmbl MecTa IOBPEXKIEHUS B peskuMe padoThl «["AYBy»
(meton ICE)

[Monbupas xknonkamu « A, ¥ Cunxponuzanus» (6, puc. 1) yposens cuaxponu3zamyu ot -20 10 20 u
kunorkamu « A,V Vcurenue» (5, puc. 1) BeqMYMHY YCHICHHS MOKHO MOJ00paTh Hamboiee «JuTae-
MYI0» pedIieKTorpamMmmy.

Ipumeuanne: He pexomeHayercsi 3a1aBaTh HU3KHIl MOPOT CHHXPOHH3AUWHU, T.K. B ITOM
cJIy4ae MOTYT ObITh JIOJKHbIE CTAPTHI OT MOCTOPOHHUX MoMeX. CIIMIIKOM BBICOKHIl YPOBeHb NMPH-
Be/leT K OTCYTCTBHIO CTAPTA.

[Ipy mpoBeneHHH 3TUX W3MEPEHHUIl CIEoyeT IOJb30BAThCS PEKOMEHIANUSMH, ONMMCAHHBIMH B
paznene 6.4.5 «Onucanue nponeccoB B KaOEIBHOM JIMHUMN TIPH T0/1a4€ Ha Hee BEICOKOTO HANTPSHKEHUSD».

CumBon « Il» B mpaBoM HipKHeM yriry skpaHa (1, puc. 30a,0) o3Hayaer, 4TO pedeKTOMETp 3a-
(UKCHPOBa MOTYYSHHBI UMIYJBC. {11 MOBTOPHOTO 3aIyCKa peXXuMa, MOCIe MOSIBICHUS pedaeKkTo-
rpaMmbl U cumBodia « Il» pocraTouHo HaxkaTh KHOMKY «CrapT\CTom» s nepeBoaa peduieKkToMerpa B
COCTOSIHUE OKHJIAHHSI CHHXPOHMMITYJIbCA, KOTOpOoe OyaeT 0003Ha4eHO CHMBOJOM « P>». [lns coxpaHe-
HUSA pediaeKTorpaMMbl HEOOXOAMMO BBHIITOJHHUTH JCHCTBHS aHAJIOTMYHBIE TEM, KOTOpBIC OITMCAaHBI B
noapasaene 6.4.2. «Pabora mprbopa ¢ UCIONF30BaHNEM BHYTPEHHEH ONEPaTUBHOM MaMSITH U BHEIIHETO
3aIIOMHHAIOIIETO YCTPOHCTBAY.

Pexomenmanum no pacimdpoBke pediekTorpaMM JIaHbl B mojapaszaene 6.5 «Pacmmdposka pe-
¢iekTorpamMmy.

6.4.7. U3MepeHHs1 pacCTOSIHUS 0 MOBpPe:RIeHUsI Kadeisl ¢ IpUMEeHEeHHeM yCTPOCTBa CTa-
OMIM3aluu AYTH M MOCHUIKOH B KadeJb HU3KOBOJbTHOIO 30HAUPYIOLIEr0o MMIYJIbca
(metox ARC).

Bunmanue! Pednexkromerp «MICKPA-4» w3HayanbHO corijacoBaH Ha paboTy ¢ TEMH yCTpOWi-
CTBaMH CTaOWJIM3ALNH TYT'H, KOTOpble 00€CIEeUYNBAIOT HA HU3KOBOJIBTHOM BXOZ€E/BbIX0JI€ UMITYJILC CHH-
XPOHM3ALUH TOJOKUTENBHON nossipHocTH BenuuuHoi 0,5+1,5 B Ha Harpyske 50 Owm, npoxoxineHue
HU3KOBOJIBTHOTO 30HIUPYIOMIET0 UMITYIbCa BEIMYHHON 5B 1 [umTenbHOCTh 10 1 MKC M TOpEHUEM IyTH
B MECTE MTOBPEXACHUS HE MEHEe 5 MC.

IIpon3BoauTens mpeasaraeT CBOM yCTPOWMCTBA CTAOMIM3AIMU ITyTH KOTOPBIE MOTYT HCIIONB30-
BaThCA B cocTaBe mepeaBmxHbIX Jadoparopuit KADJI-3, KADJI-5 n OTJI-35K, a Tak ke MOMCKOBBIX
crernax CBIIA:

- TEeHepaTop aKyCTHYECKUX yIapHBIX BOJIH CO BCTpOeHHBIM cemapatopoM 'AYB-C/I;

- cenapatop CP-1/1.

Jns cornacoBaHus ¢ APYTUMH aHAJIOTUYHBIMHU yCTPOUCTBAMH IOJIB30BATENIO CIIEAYET MPerIoCcTa-
BUTH MTPOM3BOAMTENIO OMMCAHNE TEXHUYECKUX XapaKTEPUCTUK YCTPOIMCTBA CTAOMIN3ALMU JYTH C KOTO-
pBIM HeoOxoanMo cornacoBath paboTy pedekromerpa «MICKPA-4y.
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VYrpouiéHHas cxema 0JHOTO U3 yCTPOMCTB CTa0MIN3allMy AyTH IpeacTaBieH Ha puC 1la. Pazpem
X2 (puc.1la) ycTaHOBICH Ha M30JIAIIMOHHON MJIH 3a3¢MJICHHOM MTAHEIN CTONKH yIPaBICHHSL.

Aunroput™ paboTtsl ¢ npudopom «MCKPA-4» B pexxnme EXtP (Meton mmmynbcHO-1yroBoit ARC)
COBMECTHO € ycTporicTBOM crabumm3arun 1yru I'AYB-CJI:

- BrirounTh pedaekromerp « ICKPA-4» nHaxatrneMm KHONKY «Bri/BeIkimy;

- NOJKIIIOYUTE pasbeM peduiektomerpa «BXO» k pazbemy X2 (puc.lla) ¢ momomsio kabemns
COCTMHUTENLHOTO KoakcuansHoro (Pasmen 3, m.5);

- HA)KaTh KHONIKY «MEHI0» U B CTpoKe «Pexumy», moaMeHto «PexxumMy», yCTaHOBUTD PEeXUM

«ExtPy»;

- HO)KaTh KHOTIKY «MeHro;

- BKJIIOYHTH yCcTpoicTBO M moAath oT [AYB-CJl B pexuM «cTaOuau3anus Jyrn» UMITYJIEC BEIH-
yuHO# Ha 20-30% Gonbie mpoOUBHOTO HATIPSDKEHUS Kabems,

- kHonkamu « A,V CHHXpOHHU3alMs» BHIOPaTh YPOBEHb CHHXPOHHM3ALUH, MPU KOTOpOM OyaeT
otobpaxarbes peduiektorpamma (puc.22) mocie kaxaoro cpadbarsiBanus [AYB;

| BExtP 110 12dB 100ns

#4794  256.0m D=256.0m |

Puc. 31. IIpumep pedaexTorpamMmMel MecTa MoBpexaeHUs B pexxume padotel «["TAYB-CI»
(meTog ARC)

- kHotiKaMH « A, ¥ JUINTeTbHOCTD UMITYJIBCA» YCTAHOBUTH ONTHMAIBHYIO [UINTEIBHOCTD UM-
myJibca, a KHonkamu « A, ¥ YcuieHne) onTUManbHyI0 BEIUYHHY OTPaKEHHOTO CUTHAJIA;
- COXpaHeHHe U paciudpoBKa pedaekTorpaMM He OTINYAETCS OT ONMCAHHBIX paHee.

Buumanme! Eciin oTpaskeHHBIH CUTHANI B 3TOM pEXHME MMEET OTPHIATENbHOE 3HAYEHHE, ITO 3HAYMT,
YTO Ayra B MeCTe MOBPEKICHUS HE 3aXIJ1ach, WIIM TOpeila MEHbIIE 3 MC U UMILYJIbC MPOLIENT 10 KOHIA
nuHAK. B 3TOM ciyuae pexoMeHIyeTcsl MOHM3UTh MPOOWBHOE HAINpsDKEHHE MeCcTa IOBPEXKIICHHS
(«IIpoxwury), 6O MOBBICUTH AMIUIUTYAY UMITYJIbCOB 'AYB.

6.4.8. I3MepeHue paccTossHUSA 10 MOBpPe:KAeHNNA Kadesasi ¢ momMoubio I'AYB ocHaleHHOro
JAeJMTeeM HANIPSIKeHH .

Kaxk 6110 ommcano B pasmene 6.2.2 n3mepenns B pexkume ['AYB 1mo oTpaxeHHOMY CUTHAITY BOJI-
HBI TOKa («CBSI3b 10 TOKY») MHOT/Ia MPHUBOAST K BOZHUKHOBEHHIO OOJIBIIUX MorpemHocTed. Jns pac-
CTOSIHUH 10 1KM XOpOIIIO 3apeKOMEH/I0Bal Ce0s1 METOI M3MEPEHHUs PACCTOSHHUS MEXIy BTOPBIM U Tpe-
TBUM OTPAXKEHHBIM CHUTHAIOM (puc.15), HO TpU OONBIIMX PACCTOSHHSX MPOMCXOANUT 3HAYUTEIHLHOE
ocIabJIeHUE TPEThETO OTPAKEHUS, CTIIAXKUBAHKUE €ro (POHTA. ITO 3aTPYAHSIET OTYET PACCTOSHUSL.

B HEKOTOpBIX cilydasx TAKUE U3MEPEHUS] MOXKHO IIPOBECTH B PEKHUME IIPOKHUI» HO IIPU COIPO-
TUBJICHHUSIX MECTa MOBPEXKACHUS B JecATKH OM MOIIHOCTH OJIOKA MPOXKHUTa MOXKET OKa3aThCs HEIOCTa-
TOYHO, JIJIsl BOSHUKHOBEHHUSI BOJIHBI HAIIPSKCHUS B Kadese. B MecTe moBpekAeHNsT MOXKET HaOII0aThCst
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TOJIBKO pa3orpes, 06e3 mpoboeB. B 3Tux ciydasx MOXHO HNPUMEHSATh YCTPOMCTBA CTAOMIM3ALNU AyTH
(cM 1. 6.2.3), HO OHH CJIOXHBI M IOBOJIBHO TOPOTH. A MOKHO NMPUMEHSATH NpocThie [[AYB ¢ menurenem
HanpspkeHus. Cxembl Takoro ['AYB nokazana Ha puc 80, a pabora onucaHna B pazzaene 6.2.2.
AnroputMm pa6oTs! ¢ mpudopom «MMCKPA-4» B 3TOM pexnme:
- BmounTh pedaexkromerp «MCKPA-4naxkarnem kHomku «BKJI/BBIKII»;
- MOAKIIOYUTH pazbeM pediextomeTpa «BXO» k pazpemy «X2» (puc.8a) mTaTHeIM KadeaeM;
- Haxats KHONKY «MEHIO» u B ctpoke «PEXNM», moamenro «PEXKMM», ycTaHOBUTH PeXAM
«ExtPy;
- HaXaTh KHOMKY «MeHIo»;
- BKIIIOYHUTH YCTPOWCTBO CTAOMIIM3AINH TyTH B PEXKUM «CTAOMIIN3ALNS TyTH»;
- moxath oT [AYB Ha ycTpoHCTBO CTaOMIM3aMK TyTH UMIYNbC BennunHor Ha 20-30% OGoiblre
MMPOOHMBHOTO HAIIPSHKEHUS KaOeIsT;
-  kHonKamu « A, Y Cunxponusauus/Brioop» BEIOpaTh ypOBEHb CHHXPOHHU3AINH, IPH KOTOPOM OY-
JIET 0ToOpaXkaThesl peduiekrorpamma (puc.17) mocie kaxmoro cpadateiBanus ['AYB;
-  KHOTNKamH « A,V JIIUTENbHOCT UMITY]IbCa» YCTAHOBHTH ONITHMANBHYIO JUTUTEIFHOCTH UMITYJIbCA,
a KHOIIKaMU « A,V YcuieHne» ONITUMAIBHYIO BEIMYMHY OTPaKEHHOTO CUTHAIIA;
- coxpaHeHHe, pacmu(poBKa pedIeKTOrpaMMbI HE OTITUYAETCS OT OMMCAHHBIX PaHEe.

6.5. PacuiugpoBka peduiekrorpamm

PacmmdpoBka pedrexrorpamMm TpeOyeT OnmpeaeieHHOro HaBbIKa paboThl ¢ MPUOOPOM U TTOHH-
MaHHA HU3NIECKUX IPOLIECCOB, BO3ZHUKAIOIIUX B Kabene Npu MOX0KACHUH [0 HEMY HMITYJIbCOB.

HpI/I BC€X HHU3KOBOJIbTHBIX U3MEPCHHAX W BBICOKOBOJIBTHBIX 3a HMCKIOYCHUCM CHUI'HAJIOB OT
I'AYB cBs13b ¢ kabeneM OCyIIeCTBISIETCS TI0 HATIPSHKEHHFO.

[ToaTomMy Ha ocuMIIOrpaMMax OTpakeHHE OT KOPOTKOTO 3aMbIKaHUs Kabemsl BOCIIPOM3BOIUTCS
Kak oTpuuaTtejbHbIi mepenan (puc. 32a, 33, 35), a oT 00OpbIBa Kak MOJIOKHTEIbHBIN Mepenan (puc.
326).

[pu pednexromerpuu ¢ momoibsio AYB cBsi3b ¢ kabenem ocyIIecTBIseTcs: o TOKy. [loaTomy
Ha OCHWJIIOrPaMMax OTPaXEHHE OT KOPOTKOI'O 3aMBIKAHUSI BOCIIPOM3BOJIMUTCA KaK MOJIOXKHUTEIBHBIN
nepemna (puc. 34), a oT 00pbIBa Kak OTPULIATENbHBIMN.

Hwxe npuBesieHb! yCIOBHBIE IPUMEPHI peIEKTOrpaMM MeECT MOBPEKACHUH KaKIOrO M3 METO-

noB Ha pedaextomerpe «MMCKPA-4»:

e TDR (HM3KOBOJIBTHBIH UMITYJIbCHBIH MeTO) — LV

§ LU-LIN 0dB ZooOns M LU-LIN 0dB Z200ns
1"‘ :"1
: b & -
- - - ot — ‘l" ....... —— ————
#4799 214.0M D=214.0m P #479m 214.0m D=214.0m b
a) 3aMbIKaHUE 0) oOpbIB
Puc. 32

PaccrostHue 10 MecT moBpexieHui Bua 3aMbIkanne(a) u oOpeIB(0) — 214 m.
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e Decay (BbICOKOBOJIBTHBIN METO]] KOJICOATEIBHOTO pa3psijia CO CBSA3BIO MO HAMpPsDKeHHI0) — Ext:

Puc. 33
PaccrosHue no Mecta nospexxaeHust — 246 M.

e | CE (BBICOKOBOJIBTHBII METO/I KOJIEOATEIBHOTO pa3psiia Co CBsI3bIO MO TOKY) — Ext:

Puc. 34
Paccrosiaue 10 MecTa noBpexaeHus — 246 M.

e ARC (BBICOKOBOJIBTHBIIT HMITYJILCHO-IYT0OBOM MeTon) — EXt P:

Puc. 35
Paccrosaue 1o Mecra nmoBpexaeHus — 256 M.
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7. TEXHAYECKOE OBCJIYXHNBAHUE

7.1. Texuuyeckoe obcmy:kuBaHHE pedIeKTOMETpa CBOAUTCS K MOJACPIKAHHUIO €ro B YHCTOTE.
B npouecce skcrutyaranyuy HeoOX0AUMO:

- CJIEAUTH 3a LEJIIOCTHOCTHIO N30JISLMH IPOBOAOB U Kabeneii;

- IEPHOAMYECKH TPOTHUPATh BETOMIBIO, CMOUYEHHOH CITUPTOM, BBICOKOBOJIBTHYIO H30JISALIUIO 1AT-
YHKOB UMITYJIbCHOTO Hanpspkerus JJUH-1, (JJUIT-1).

Ecnu Ha naaukarope cocrostaus 6atapen (1, puc.2) 3ateMHéHHas 4acThb cocTaBisieT MeHee 20%,
HEOO0XOUMO MPEKPATHTh pabOTy U MPOU3BECTH 3apsia aKKyMYJIATOpA.

Jns 3apsiia akKyMyJIsiTopa He00OX0IMMO MOJKIIIOYHATH CETEBOH MIHYp K rHe3ny «~220By, pacro-
JIOKCHHOMY Ha JIMIIEBOW MmaHenn peduiekromeTpa (2, puc. 1) u BKIIIOYHTH €ro B ceTb. KpacHblil cBeTo-
muon  (puc.l mo3.l) WHAMIHMPYET PEeXHUM 3apsAAKd akKymyisTopa. llpym monmkmioueHWH 3apsgHOTO
YCTPOHCTBAa  KpacHBI CBETOAMOJ 3aropaercs. Uepes HeKOTOpoe BpeMs KpacHbI CBETOAMO HaunHAET
MUTaTh. DTO TOBOPUT O TOM, YTO aKKyMYJISITOP 3apaauiics 10 MUHUMAaJIbHON BEJTMUMHBI, TO3BOJISAIONIEH
UCIIOJIB30BaTh NPUOOP B TEUCHUE HEMPOIODKUTENFHOTO BPEMEHH AJIsl SKCTPEHHBIX 3aMEPOB.

Buumanne! Bpems mosiHOro 3apsiia akKyMyJIAiTOpa He MeHee 8 yacoB.

7.2. Onus pa3 B rox JIMH-1 monBepraroT BEICOKOBOIBTHBIM HCTIBITAHUAM. J{J151 3TOTO Ha BHICO-
KOBOJIbTHBIN KOHAeHcaTop (kabenp) JIMH-1 nogaroT mocrosiuHOE Hanpsbkerne 62kB. JITMH-1 cunraer-
Cs1 BBIICPIKABIIMM HCIIBITAHMUS, €CITH 32 | MUH He HaOJIr0Ianch ero Ipodou.

8. INPABUJIA XPAHEHUSA U TPAHCIIOPTUPOBAHHUE

8.1. B pacmakoBaHHOM BuJe pPe(IEKTOMETP IOJDKEH XPAHUTHCS B 3aKPHITOM IMOMEIIECHHH TMPH
Temreparype mnoc 5-45 °C u oTHOCUTENIbHON BiIaKHOCTH He 6osiee 80% mpu OTCYTCTBUHM MApOB arpec-
CHUBHBIX JKHJKOCTEH.

8.2. TlepeBo3ka MOKET MPOU3BOAMUTHCS JIFOOBIM BUZIOM TPAHCIIOPTa B COOTBETCTBHHU C IPABHUJIAMU,
JEWCTBYIOIMMHU Ha 3TOT BHJ TpaHcroprta. [Ipm mepeBo3ke ammapaTypa JIODKHA OBITH yIakoBaHa B
TpaHCHOpTHYIO Tapy. [Ipu mepeBo3ke, MOrpy3Ke W BBITPY3Ke HEOOXOJIUMO oOeperaTh pequeKTOMETp OT
PE3KHX yIapoB.

9. METPOJIOI'MYECKOE OBECIIEYEHHE.

Ecnu npubop «MICKPA-4» ucnonb3yercst 1uis ONpeneseHus PacCTOSHUN 0 MOBPEXKICHUN B
KaOeJbHBIX JINHUSIX, TO OH SIBJISCTCSI MHAMKATOPOM U YacThIO TEXHOJIO0THYeCKOIro 000py/A0BaAHMA.

O06s13aTebHON METPOJIOTHYECKON aTTeCTAllMK TaKOW BHJ MPUOOPOB HE TMOJUICKHUT, U UCIIPaB-
HOCTb IpHOOpa MpoBepseTCs NOTPeOUTENIEM, U3MEPSIS IIMHY W3BECTHBIX KaOEIbHBIX JTMHHUH.

Ecmu mpubop «MICKPA-4» nipejnonaraeTcst UCIONL30BATh JUIsl H3MePeHus JITMH Kabenel i
JPYTUX U3MEPUTEIBHBIX 1IeJIeH, TO He00X0IMMa €ro eXeroJHas MEeTPOJIOrnIecKast aTTecTalusl.

«[IporpamMma u MeTOIMKa METPOJIOTUYECKOH aTTeCTalluhy MOTYT OBITh MPEIOCTaBICHBI OTIEIb-
HO 110 TpeboBauuro [loTpedurens.
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10. CBUJAETEJBCTBO O NIPUEMKE

10.1. Pednexromerp BbicokoBonbTHBINH «MCKPA-4» 3aBogckoit No_ , M3rOTOBJIEH M MPHHSAT B CO-
otrBercTBUU ¢ TpeboBanmsmu 11YD u [ITh, neiicTByromieit TeXHNYECKOH JOKYMEHTAMN U MPU3HAH TOAHBIM
JUIS KCILUTyaTaluy.

10.2. KommnekTHOCTh pediaekromerpa BeICOKOBONBTHOTO «MICKPA-4» cooTBeTCTBYET IIepeyuHIo

Paznena 3.

Jata  BhITycKa 2018r

M.IL OTK 2018r

11. TAPAHTHUHU N3I'OTOBUTEJIA (IIOCTABIIUKA)

11.1. UsroroBHTENb TapaHTUPYET COOTBETCTBHE BHICOKOBOIBTHOTO peduiekTomeTpa «MCKPA-4
TpeOOBaHMAM JEUCTBYIOIIEH TexHHUYecKoW nokymeHTanmnd M HopMaM I1YD u IITh mpu cobnromenun
YCIIOBUH TPaHCIIOPTUPOBAHMS, XPAHEHHS U SKCIUTyaTaLIH.

11.2. TapaHTHIHBII CPOK IKCIUTyaTaluu 12 MecseB co JHs OTIPY3KH MOTPEOUTEITIO.

B mepuon rapaHTHIHOTO CpoKa 3KCILTyaTalldd W3TOTOBUTENb HPOM3BOAUT OECIIATHBIA PEMOHT
000pyZ0BaHMsl, BHIIIEANIETO U3 CTPOS, IPU YCIOBUH, YTO TOTpeOUTENeM He ObUIM HapyLICHBI MpaBHiia
9KCIUTyaTalHH.

I'apanTust He pacnpocTpaHsieTcss Ha 000pPyA0BaHUE C MEXaHUYECKHMH Jie(peKTaMU, MOJIy4YeH-
HBIMH B pe3yJibTaTe HeOpe:KHOI TPAaHCTMOPTUPOBKH MJIH IKCILTYyaTallUH.

11.3. Tlo ucTeyeHUN TapaHTUHHOTO CPOKa M3TOTOBUTEIb OCYLISCTBIISIET CEPBHCHOE OOCITY)KHBa-
HUE 110 OTACIFHOMY JIOTOBOPY.

12. CBEJAEHUS O PEKJIAMALIIUAX

B cnyuae otkaza pedaexkromerpa «MICKPA-4» B paboTe miiv HEMCIIPABHOCTH €T0 B TIEPUO/T FapaH-
THIHBIX 00513aTEJIbCTB, a TAKKE OOHAPYKEHUS] HEKOMIUIEKTHOCTH MPH TIEPBUYHON MPUEMKE, TTOTPEOUTEITh
JOJIKCH BBICJIATh B aAPEC U3TOTOBUTEIIA MMCbMEHHOC U3BCIICHUEC CO CICAYIOINMU JaHHBIMU:

- 3aBOJICKOM HOMEp pedIIeKToMeTpa;

- IaTy TIPOJAXKU;

- [IPOABJIICHUEC Jle(l)eKTa NJIN HCUCIIPABHOCTHU.

Peknamanuro Ha npuOop He NPEABSIBIAIOT:

- [10 UICTEYEHNH TApaHTHUHHOIO CPOKa;

- IPY HApYIICHWU MOTpPeOUTENeM MpaBWII IKCILTyaTallud, XpaHEHHS, TPAHCTIOPTUPOBAHUS TPEIy-
CMOTPEHHBIX IKCIUTYaTaAllHOHHOHN TOKyMEHTAIUEN.

Bce nmpenbsaBisieMble K YCTAHOBKE PEKJIaMalliil peruCcTpUpyroTcs B Tabmume 1.
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Tadauna 1

Jarau | XapakTtep ¥ NpuuYUHA HEUCITPAB- IIpuHATHIE MEPBI IO YCTPAHEHUIO JIOOKHOCTB U TTOJI-
BpeMst HOCTH ITMCH OTBETCTBEHHOTO
oTKa3za nuna




