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t 06mHe nOJIOJKeHHH 

1.1 HacTOHWa51 Mernmrna pacnpocrpansercs Ha H3Mep1,nem1 RLC E4980A, E4380AL 

(nanee no rexcry - 113Mep1neJI11), qmpMbI «Keysight Technologies Microwave Products (M) 

Sdn.Bhd», 11 ycranasnaaaer MeTO.UbI 11 cpencrsa nepBH'IHOH 11 nepaomorecxoa nosepox. 

1.2 Hrrrepaan Me)l(JlY nosepxasor - 1 rozt. 

2 Onepauua noaepxa 

2.1 ITp11 rtosepxe BbITIOJIH51IOT onepamnr. npencraanennsre B rafinuue 1. 

Tafinnua I 

Ilponeneaae 

Ha11MeHOBatt11e onepauna Hovep ortepauan npa 

nynxra nepBHLIHOH no- nepnonauecxou 

MeTOllHKH BeOKe nosepxe 

I BHelllHHH ocsrorp 7.1 na zta 

2 Onporiosanae 7.2 na zta 

3 I1.uettT11cb11Kau1151 nporpaseraoro ofiecne-reaaa 7.3 .ua zra 

4 Onpeneneaae MeTpoJior11qecKHx xapaKTepHCTHK. 7.4 

4.1 Onpeneneane OTHOCHTeJibHOH norpeumocra ycrn- 

HOBKl1 LfaCTOTbl TeCTOBOro cnrnana 7.4.1 .ua na 

4.2 Onpeneneune norpeWHOCTH ycTaHOBKH Hanp51)KeHH51 7.4.2 .ua na 

nepeveuuoro TOKa TeCTOBOro caruana 

4.3 Onpeneneuue norpeumocrn ycrauomca nanpsoxeaas 7.4.3 na na 

nOCT051HHOro TOKa CMel.l..(eHH51 

4.4 Onpenenenne norpeunrocra 113:v1epett11i1 nonnoro co- 7.4.4 zia na 

npOTHBJieHH51 

3 CpeJlCTBa noaepxn 

3 .1 Tip11 nposenenan nosepxa 11cnoJib3YIQT cpencrsa H3Mepem-i:i1 11 acnovorarensnoe 

ofiopynoaaane, npencraanennoe B rn6JI11ue 2. 

Ta6JIHLI.a 2 

Hoxrep Ha11MeH0Batt11e pa60'-111X :HaJJOHOB HJIH BCnOMOraTeJibHbIX cpencrs nosepxa: HOMep 

nymc ra Me- LlOKyMeHTa, pernaraearrrpyiouiero TCXHHY.eCKHe rpe6oBaHH51 K pa60YHM 3TaJJOHaM 

TOllHKH 11n11 acnovorarensnsu« cpezrcraaa; paspazr no rocynapcraenuoii nonepo-nroji cxeue 

11 (HJIH) MeTpOJIOfJ1l-IeCKHe l1 OCHOBHbie TeXHH'-leCKHe xapaKTepHCTHKH cpencrs no- 

sepKH 

7.4.1 Hacrorovep 3JieKTpOHHO-c'-leTHbIH 53150A. per. N2 26949-10 

.[{HaIIa30H '-laCTOT OT 10 Tu 110 20 I'I'u, npenensr nonycxaeraoji norpemnocrn ± 1 · l 0-S 

7.4.2 MyJihTHMeTp 3458A (Per. N2 25900-03): .u11ana30H M3MepeHHH aanpazcenas nepe- 

Mettttoro TOKa OT 10 MB no 1000 B, 1111ana3oH -racror oT 1 Tu no 10 Ml u, npenenu 

nonycxaeaon norpeuniocrn H3Mepett11i1 trartpmxenas ±0,03%. 

7.4.3 Myns raverp 3458A (Per. N2 25900-03): 1111ana3oH H3Mepemrn ttanp51)KeHH51 nocro- 

51HHOro TOKa OT 1 MB 110 1000 B, npezierrsr nonycxaevoit norpeuurocrn 0,0008%. 

7.4.4 Ha6op Mep o6pa3UOBbIH 2-ro paapszra El-5 (Per.N28175-81) HOMHHaJJbHbie 3HaYe- 

Hl151 conpOTHBJieHHH, OM: 1, 10. 100, 103, 104• ranrenc yrna <pa30BOro czmara Ha 

YaCTOTe 1 Mf u: ±2 * 10-3, OCHOBHM norpeunrocri, lleHCTBHTeJibHhIX 3HaYeHRH con po- 

THBJieHH51 ±0, 1 %; 

Mepsi conpoTHBJieHH51 ncpesremtoro TOKa MC O 1 (Per.N2 5113 7-12), HOMHHaJlbHhie 
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3Ha'lemrn conporaanenaa 0, 1 OM, naanason pafio-mx sacror OTO no 10 xl u. npene- 

JibI )lOnyCKaeMOH OCHOBHOH norpemaocru ± (0,03 -0.1) % 

Mepu eMKocrn 06pa1u0Bb1e P597 (Per. NQ 2684- 70), zmanaaon pafio-mx -racror OT 

40 Fu JJ.O 100 «T U, }lHaTia30H :rneKTpH'leCKOH eMKOCTH OT 1 n<l> JJ.O 1 MK<l>. npezienu 

nonycsaevoa norpeWHOCTH aTieCTaUHH OT 0,02 no 0.12 %. 

Ha6op Mep esucoct» o6pa3UOBbIX 3-ro paspsna El-3 (Per. NQ 8174-88). )l11ana10H 

pa60'lHX qacTOT OT 100 xl u ,LJ;O 30 M1u,, ,LJ;Hana30H eMKOCTI1 OT 100 n<l> no 1000 n<l>. 

npenenu nonycxaestoii norpeumocrn arrecrana» ± (0,02 - 0,2) %. 

3.2 ,QonycKaeTC5I HCOOJ1b30Bam1e ztpyrux openers H3MepeHHH H scnouorarensnoro 

otiopynoaaans, HMeIOll.(HX MeTpOJIOfH'l:eCKHe n TeXHH'l:eCKHe xapaKTepHCTHKH He xyxce xa- 

paKTepHCTHK npnfiopos, npanenennsrx B rafirnme 2. 

3.3 Bee cpezicrea noaepxn LlOJl)KHbl 6bITb acnpaansr H HMeTb CBH[leTeJibCTBa O nosepxe. 

4 Tpe6oeaHHSI 6eJonacttocTH 

4.1 Ilpa npoaezteaan nosepxn aeofixonano co61110naTb Tpe6osaHH5I TeXHHKH fiesonac- 

uocrn, npenycworpeauue «ITpaBHJiaMH TeXHH'l:eCKOH 3KC11JlyaTaum1 3JieKTpoycTaHOBOK norpe- 

611TeJieH» H «ITpaBHJiaMH TeXHHKH 6e3011aCHOCTH npH 3KCnnyaTaU,HH 3JieKTpoycTaHOBOK no rpe- 

61,nenetl» (H3Ll.3) H Tpe6oBaHH5I 6e3orraCHOCTH, yxasanasre B TeXHH'l:eCKOH ,lIOKYMeHTaUHH Ha 

npHMeH5IeMbie sranonu 11 BCilOMOraTeJibHOe otiopynoaanae. 

4.2 Ilosepsa H3MepHTeJieH. [lOJl)KHa ocymecTBJl5ITbC5I JlHUaMH, H3Y'IBBWHMH axcnnyara- 

UHOHH)'IO, HOpMaTHBHYIO H HOpMaTHBHO-TeXHH'l:eCK)'IO )lOKyMeHTaUHIO. 

5 Y CJIOBHSI noneprcn 

ITp11 nponezteaun nosepxa H3Mep11Tenetl neotixonnvo cofirnozteaue cnenyrouurx Tpe60- 

saH1111 K ycnosuav aueuureit cpezn.r: 

- 'revneparypa oxpyxcaioureti cpezisr (23 ± 5)°C: 

- OTHOCHTeJlbHM BJla)KHOCTb OT 30 no 80 %; 

- arvoctpepaoe naaneaae OT 84 .LIO 106 xfIa; 

6 Flonro'roaxa K noaepxe 

Tlepen npoaeneaaer« IIOBep.KM aeofixonasro BbIIIOJIHHTb cnezryrouure IlO)lfOTOBHTeJibHble 

pafiorsi: 

- nsmepacars H3Mep11TeJ111 B ycJIOBHHX, YKa3aHHblX B 11. 5 B Te'l:ett11e He Mettee 1 q; 

BbinOJlHHTb onepauna, oroaopennsre B rexnanecxoa )lOKYMeHTaUHH qrnpMbl- 

113fOTOBHTeJ15! Ha noaepaesrsui H3Mep11TeJ1b no ero nonrorosxe K nosepxe; 

- BbHIOJlHHTb onepaunn, orosopeaasre B TeXHH'l:eCKOH ,LJ;OKyMeHTaIIHH Ha np11Mem1eMbJe 

cpencrsa nosepxa no 11x nonrcroaxe K H3MepeHH5IM; 

- ocyuiecrmrrt, npeneaparensnsra nporpes cpezrcrn nosepxa nrrH ycrairoanenaa HX pa- 

60'-lero pe>K11Ma. 

7 Tlpoaenenne nonepxn 

7.1 BHClIIHHH OCMOTp 

7.1.1 Ilpa nposeneaaa sneumero OCMOTpa rtposepars: 

- OTCYTCTBHe MexaHH'-!eCKHX IlOBpe>K,LJ,eHHH 11 ocnafineane 3JleMeHTOB, LJeTKOCTb qrnKca- 

U1111 11X nOJJO)!(eH115!; 

- LJeTKOCTb o603HaLJeHHH, LJHCTOTY 11 11cnpaBHOCTb pa3'beMOB H rnesn, HaJIHLJHe 11 uenocr- 

HOCTb nevareii v1 IlJJOM6; 

- HaJI11Lfl1e i\!apKHpOBKH cornacuo Tpe6oBaHH51M )KCn,1yaTaUHOHHOH IlOKyMeI-ITaUHH. 
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7.1.2 Pesym.rarst sneumero OCMOTpa c-nrrars TIOJIO)KJfTeJibHbIMH, eCJIH BbITIOJIH51lOTC51 

'rpetioaaaua n. 7.1.1. B npOTHBHOM cnysae H3MepHTeJIH K )laJibHei1weMy nposeneamo nosepxa 

He nonycxaercs 11 narrpasnsercs B peMOHT. 

7.2 Onpofioaanue 

7.2.1 BKJilO'-IHTb H3MepttTeJTb H nars nporperscs B reseuae 30 MHHyT. 

BbITIOJTHHTb npoueziypy )ll1afHOCTI1KH B COOTBeTCTBI111 c TeXHH'-1.eCKOH. 1IOKyMeHTaUI1e11 

cjrnpMbl - H3fOTOBHTeJ151 Ha H3MepHTeJlb. 

7.2.2 Peayrn.rarsr onpotiosanaa C'-IHTaTb noJ10)KJfTeJ1bHbIMI1, ecna B npouecce zmaruo- 

CTHKe OTCYTCTBYlOT coofiutenus 06 omnfixax. 

7.3 l1)leHTHcpmrn1.vrn nporpaseanoro 06ecne1.JeHHH 

7.3.1 )],JT51 npoaezieana H)lettT11cp11Kau1111 neofixozuoao aanycrars nporpasoanoe ofiecnexe- 

H11e H3MepHTenei1 (ITO) B cooTBeTCTBHH c pyKOBO)lCTBOM no axcnnyarauaa, 03HaKo- 

MHTbC51 c OT06pmI<eHHeM Ha )lHCTIJlee. 

7.3.2Pe3yJibTaTbl TIOBepKH C'-1.HTaTb TIOJIO)KHTeJTbHbIM, ecnn: 

11)leHr11cp11Kau:110HHoe Ha3BaH11e H Bepc1151 ITO, orofipazcaesisre Ha zracnncc, coorser- 

CTBYlOT )laHHbIM npasezienasrn B rafinnue 3; 

ITO ocymecrsnaer cpyHKu:1111, yxaaanusre B 3Kcnnyarnu:110HHOH )lOKYMeHrnu1111. 

Tafinnua 3 

I,foeHTI1(pJ1Kau110HHbie naansre (npI13HaKI1) 3Ha'-leH11e 

!tfoeHTH(pHKau110HHoe Ha11MeH0Bam1e ITO E4980A/E4980AL Firmware Revision 

Hovep Bepc1111 (11)lettrncp11Kau:110HHhrn HOMep) ITO He Hl1)Ke 3.0 

U11cppOBOH 1111eHTI1<pI1KaTOp ITO (KOHTpOJibHa51 -- 

cyMMa l1CTIOJIH5leMoro xozta) 

Anrop11TM BbI'-I.HcneHH5l 11neHTJ1CpttKarnpa ITO -- 

7.4 Onpene.nen ae MeTpOJIOrH'-leCKHX xapaKTepHCTHK 

7.4.1 Onpenenenne OTHOCHTeJlbHOH norpeuraoc rn ycTaHOBKH 1-IaCTOTbl 

7.4.1.1 Cofipari, 113Mep11TeJibH)'lO cxexry B cooTBeTCTBHH c pacyaxosi 1. 

113Mep1nenb E4980A J------;9-1 1.facTOTOMep 531 SOA 

Pacynox 1 

7.4.1.2 ITO)lfOTOBHTb '-1.aCTOTOMep 531 SOA K pafiore B COOTBeTCTBI111 c P3. 

7.4.1.3 y CTaHOBHTh yposens Hanp51)KeHHSI nepeaeaaoro TO Ka TeCTOBOro CHTHaJia pas- 

HblM 1 B 11 '-1.aCTOTY BbIXO)lHOro carnana 1 Ml u. 

7.4.1.4 ITpoBeCTH H3MepeH11e '-1.aCTOThl BbIXO)lHOro cnruana I13Mep11TeJI51. 
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7.4.1.6 Pacc-nrrars a6COJUOTHYIO norpeunrocrs ycTaHOBKl1 4aCTOTbI no Q_)OpMyJie (1): 

D.F = f'ycT - FH3M (1) 

7.4.1. 7 PaCC411TaTb OTHOCHTeJlbHYJO norpeumocrs ycTaHOBKl1 4aCTOTbI no Q_)OpMyJie (2): 

t.F 
8F = - · 100°/o 

FH3M 

(2) 

7.4.1.8 Pe3yJ1bTaTbI nosepxa c-nrrart, TIOJ10)1{11TeJlhHbIMl1 ec1111 3Hal.feHl15! OTHOCl1TeJ1bHOH 

norpeWHOCTH ycTaHOBKH 4aCTOTbl HaXO.lUITC.R B npezienax ± 1. 10·2 %. 

7.4.2 Onpenenenne norpeunroc'rn ycTaHOBKH nanpaaceuua rrepesreauoro TOKa 'rec- 

'roeoro curuana 

7.4.2.1 Cofipari, cxeM, B COOTBeTCTBl111 c p11cyHKOM 2. 

Mym.raxerp 
I13Mep11TeJ1b 4980A 3458A 

Pacynox 2 

7.4.2.2 Jlonroroaars MYJ1bT11MeTp 3458A K pafiore B COOTBeTCTBl111 c P3. 

7.4.2.3 y CTaHOBHTb Ha 113Mep11TeJ1e pe)l(J1M pa60TbI (6e3 BKJ1I04emnc APY), 4aCTOTY rec- 

TOBOfO carnana 1 Ml u 11 nanpsacenne TecToBoro carnana 0,02 B. 

7.4.2.4 TipoBeCTH H3MepeHHe Hanp5I)l{eHH5! nepevennoro TOKa TeCTOBOro cnruana. Pe- 

3YJ1bTaTbl H3MepeH11ti sanecrn B ratinauy 4. 

Ta61111ua 4 

Y CTaHaBJ111BaeMoe Y CTaHaBJ111BaeMM I13MepeHHOe Ilorpemaocrs ,llonycT11Ma5I 

Han p.R)KeH 11e Tee- 4aCTOTa. Kf U uanpaaceuae ycrnHOBKH Ha- norpeumocrs. 

TOBOro caruana, B TeCTOBOro np.R)l{ett11.R, B B 

carnana. B 

0.02 1000 ±0,003 

0,2 1000 ±0,021 

0,5 1000 ±0,051 

1 0,02 ±0, 101 

1 0,125 ±0, 101 

1 1 ±0,101 

1 1000 ±0,101 

2 1000 ±0,201 

20* 0,02 ±2,01 

20* 0.125 ±2,01 

20* 1 ±2,01 

20* 1000 ±3,02 . 
- 3Ha4eHl15! HOpMHPOBaHbl TOJ1bKO )lllil l13Mep11TeJ1ett c onuaeii 001 
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7.4.2.5 Ilocnenosarensuo ycranaanasas aanpaxceaae H -iacro'ty TeCTOBoro cnraana s 

COOTBeTCTBHH c rafinuueii 5, nponecrn H3MepeHHSI Hanp.sr)l(eHHSI TeCTOBOro cnrnana. Pesym.raru 

113Mepettwi1 aanecru B rn6n111.w5. 

7.4.2.6 PacCYHTaTb norpeumocrt, ycTaHOBKH ypoBHSI ssrxcnnoro cnrnana no cpopMyJle 

(3): 

(3) 

rne u)CT - ycTaHOBJ1eHHOe 3HalJeHHe aanpaacenns TeCTOBOro caraana. B; 
ull3\I 

- 113MepeHHOe 3HalJeHHe nanpaacenns TeCTOBOro cnrnana, B. 

7.4.2.7 Peaym.raru noaepxn CYHTaTb IlOJlO)l(HTeJlbHbIMH, eCJlH 3HaYeHirn norpeumocrn 

nanpsoseaas TeCTOBOro carnana HaXO.U51TC.sI B npezrenax, YKa3aHHbIX B Ta611m1,e 4. 

7.4.3 Onpenenenae norpemuocrn ycTaHOBKH nanpascenna nocTOHHHOro TOKa 

CMemeHHH 

7.4.3.1 Cotipars cxevy s COOTBeTCTBHH c pHCYHKOM 2. 

7.4.3.2 CT011roTOBl1Tb MYJ1bTHMerp 3458A K patiore B COOTBeTCTBHl-1 c P3. 

7.4.3.3 YCTaHOBHTh Ha 111MepHTene Hanp.sr)l(ett11e c 1ewettw.sr OB. 

7.4.3.4 Ilposecru 113Mepett11e nanpazceaus nocroxnaoro TOKa CMeweH11.sr. Peayns rarsr 

113MepeHHH 3aHeCTl1 B rn61111uy 5. 

7.4.3.5 Ilocnenosarern.no ycrnHaBJ1HBM aanpaacenae carnana CMeW,eHH.sI B COOTBeTCT- 

81111 c rafimrueii 5, nposecra H3MepeHHSI HanpmKeHHSI TeCTOBOro cnrnana. Pesym.raru H3Mepe- 

Hl1H 3aHeCTH B rn6mu1,y5. 

7.4.3.6 PacCYHTaTb norpeumocrs ycrnHOBKH nanpszcenna CMellJ,eHHSI no cpopMy11e (4): 

(4) 

rne UycT - ycranoaneauoe 3HaYeHHe nanpancenas cMew,eHH.sr, B; 

U113" 
- 113MepeHHoe 3HaYeHHe aanpaxenns cveuieaas, B. 

Tafinnua 5 

y CTaHaBJ1HBaeMOe l13MepeHHOe Ilorpeumocrs ,UorrycTHMM norpeiu- 

aanpaacenne cnrnana nanpazceaae car- ycTaHOBKH Ha- HOCTb, MB 

cMewettH.sr, B Hana CMeW,eHHSI. npazceuas 

B 

0 ±0,002 

1,5 ±0,0035 

-1,5 ±0,0035 

2 ±0,004 

-2 ±0,004 

5* ±0,007 

-5* ±0,007 

10* ±0,012 

-1 O* ±0,012 

20* ±0,022 

-20* ±0,022 

40* ±0,042 

-40* ±0,042 

* - 3HaYeHHH aopsorposaasr TOJihKO 11nH H3MepwTe11ei1: c onuaeii 001 
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... 

7.4.3. 7 Ilocnenosarensuo ycTaHaB1111 BM nanpazceime carnana csreutea 1151 B coo raercr- 

BI-HI c Ta6mmett 5. nposecrn 113Mepett11.si: Hanp.si:)Kett11.si: recrosoro caruana. Pesynsraru H3Mepe- 

HHH sanecru B Ta6n11uy5. 

7.4.3.8 PaCC411TaTb norpeumocrs )'CTaHOBKH Hanp.si:)KeHH5J CMeweHJ15J no cpop ryne (5): 

(5) 

rrie UyCT - ycranoanenaoe snaseaae nanpxacenas csrcrncnaa, B; 

UmM - H3MepeHttoe ana-reane nanpaacenaa cxreuienas, B. 

7.4.3.9 Peaynsrarsi nonepxn C4HTaTb noJIO)KJ1TeJibHbIMH, eCJIH 3Ha4emrn norpeWHOCTH 

ycTaHOBKl1 Hanp.si:)KeHH5J TeCTOBOro cnrnana HaXO,ll,5JTC5J B npenenax. )'Ka3aHHbIX B Ta61111ue 5. 

7.4.4 Onpenenenne norpeunrocru HJMepeHHH nonnoro conpo'raanenna 

7.4.4.1 Ilonroroaars 113Mep11TeJ1b K 113MepeHHIO nOJ1HOro conpOTHBJieHH5J. 

7.4.4.2 CTpoBeCTH onepauan no KaJ1116pOBKe I13Mep11Tellil B coomercrsan c P3. 

7.4.4.3 CTo,ll,COe,ll,HH5J5J TI004epe,ll,HO Mepbl eMKOCTH I1 conpOTHBJieHJ15J K H3Mep11TeJIIO, 

nposecra I13MepeHH51 npu yposnax carnana I1 YaCTOTax, npHBe)],eHHbIX B rafinnnax 6 11 7 

Tafirmua 6 

3tta4ett11e 311eK- T11n Me- Hacrora Ypoaeus rec- .lJ:onycTHMllil norpew- 

rpn-recxoro co- pbl TeCTOBOfO TOBOro CHrHa- HOCTh, 

npOTl1BJ1eHH5J Me- caruana. na. B 

Phi, OM KfU 

0, 1 MCOl I 2.1 ±0,84 MOM 

I El-5 1 0,1 ±8,3 MOM 

1 El-5 1 0,3 ±3,73 MOM 

1000 El-5 1 0,1 ± 3,3 OM 

Ta61111ua 7 

CTp11Mett.si:eMa5J 3ttaYem,e Yposeus -lacrora rec- Ilpenensi nonycxaewojt no- 

Mepa eMKOCTH eMKOCTH TeCTOBOro TOBOfO CHf- rpeWHOCTH 113MepeHHH 

cnruana, Hana EMKOCTh, n<l> Taureuc yr- 

B na noreps 

El-3 100 n<D 0,2 2Mru ± 0,301 n<D ± 0,0008 

0.3 1 Mru ± 0,101 n<D ± 0,00081 

P597/7 1000 n<D 0.3 1 KfU ± 0,95 n<D ±0,0012 

E 1-3 1000 n<D 2 1 KfU ± 1,42 n<D ± 0,0008 

1 Mru ± 2,01 n<D 

P597/15 0,1 MK<l> 0,3 120 ru ± 0,082 H<l> ± 0,003 

7.4.4.4 Pesynsrarsr nosepxa CYHTaTb nOJIO)KHTeJibHblMH, ec1111 3HaYeHH5J norpeunrocru 

H3MepeHHH HaXO,ll,5ITC51 B npenenax, YKa3aHHb!X B rafinnnax 7 11 8. 
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8 O<IJopMJieHHe peaym.raroa npoaeneana nonepxa 

8.1 ITpH IlOJIO)KHTeJU,HhIX peaym.rarax ITOBepKH Ha H3Mep1-neJIH (TeXHH"tJeCK}'IO .[{OKYMeH- 

raumo) HaHOCHTC.H OTTHCK ITOBepHTeJihHOro KJieHMa HJIH sunaerca CBR.[{eTeJihCTBO ycTaHOBJieHHOH 

cpopMhI. 

8.2 3Ha"tJeHR.H xapaKTepHCTHK, onpeztenemrsre B npouecce ITOBepKH npa Heo6x:O,[{HMOCTH 

3aHOC.HTC.H B .[{OKYMeHTaumo. 

8.3 B cnysae OTPHUaTeJihHhIX pesyns'raros ITOBepKH npaaeaeaae H3MepHTeJieii sanpeuia- 

eTC.H, Ha Hero nstztaerca aancmemre O HerrpHro.[{HOCTH K npaxreaerraro C YKa3aHHeM npa-raa. 

Ha"tJaJihHHK Llerrrpa HCilhITaHHH 

H ITOBepKH cpencrs H3MepeHHH 

<DfYIT «BHI1I1<DTPI1» 

Ha"tJaJihHHK ynpaaneans <DfEY «fHMU» 

:rv1HHo6opoHhlPoccHH 

A.B. Anperres 

C.B. Mapanxo 

8 


