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N3MEPEHWA

OTeyecTBeHHbIE
CBY-reHepaTtopbl n BaTTMeTpbI
C YHUKaNbHbIMMW

XapaKTepuctmkamu
oT KomnaHum «Mur TpengnHr»

YHUKanbHoCTb n3mMmeputesnbHbIX pel.ueHvu7| ot KomnaHum «Mur TpeﬁAMHr» 3aKJ4vaeTca B TOM, UTO 3TOT pOCCVII‘I'ICKIIIﬁ pa3pa601't|vu(
n npomnssBoauTesib CoO34a€eT He TOJIbKO MMNnopTo3amMeljaollee paguonsmepurtesibHoe oGopynosane, HO M I1p|l|60pbl,

YbM UMMOPTHbIE aHANOTU OTCYTCTBYIOT.

cropusi Komranuu «Mur Tpeinuar»

6eper Havaso B 2016 roxy. M Hecmo-

TpsI Ha CBOM CTOJIb IOHBIN BO3PACT,

K cBoeMy 10-71eTHeMy I06IeI0 KOM-
[aHUS IOAXONUT C BHYIIUTEIbHBIM 0araxom
IOCTIDKEHHI U HAOOPOM COOCTBEHHBIX IIPOIYK-
TOB — panuousmepurenbHbix CBU-ipubopos,
pa3pabOTaHHBIX M M3TOTOBIEHHBIX Ha CBOEM
IPOM3BOJICTBE.

MpongeHHbIN NyTb

C MOMEHTa OCHOBAHMS KOMIAHUS MPOILIa
HECKOJIBKO 3TAIIOB: IIOCTABKK KOHTPOJIBHO-M3Me-
PUTEIIBHOTO 000PYIOBAHUS C IIEJIBI0 KOMIUIEKC-
HOTO OCHAIIICHUA HpeI[HpI/ISITI/Iﬁ PaguoOSIEKTPOH-
HO¥ IIPOMBIIIITIEHHOCTH, CO3IaHKe IPOTPaMMHO-
aNIapaTHBIX KOMIIEKCOB /TSI aBTOMATH3aIUN
usMepenutii, paspaborku CBU-mopyeit u psina
uamepuTenbHbIx CBU-11pr60poB ¢ TOIOBBIMI
XapaKTepUCTUKAMH, 3aITyCK COOCTBEHHOTO aBTO-
MAaTH3UPOBAHHOTO IIPOU3BOJICTBA CBOEH BBHICOKO-
TEXHOJOTUIHON IPOAYKIMH U BHIXOJ, Ha PBIHOK

uaMepuTeabHbix CBY-11pu6opoB ¢ BHICOKOI
KOHKYPEHITHEN.

3 9T1 TO/IbI KOMITAHUS ITOTYYIIIA CTATYC Pe3u-
nenTa «CKOJIKOBO», 0(OPMHUIA OKOJIO IECSTKOB
MIATeHTOB Ha CBOM HOY-Xay, CTaJla IIOCTOSHHBIM
YIaCTHUKOM MEXXITyHAPOJHBIX OTPACIIeBBIX BBICTA~
BOK 9JIEKTPOHUKH, BOIILIA B PeecTp poccuiickoit
IPOMBIIIUIEHHON TIpoxykunH (cepruduxar CT-1),
BHeCJIa I11eCTh CBOMX Ipubopos B [ocpeectp CH.

B xommanuu «Mur Tpeiiqunr» JOposkar cBoei
PpeITyTaIyeil 1 CTaparoTcs OIIPAB/IATh IOBEPUE KasK-
TOTO IapTHepa. A TJIABHO I[EHHOCTBIO SIBJISIETCS
CIakeHHast KOMaHza mpodecCHoHanoB, Croco6-
Hasl pellIaTh CIOKHEHIIINe KOMIUICKCHbIE 3aa4n
II0 CO3IAHHIO BEICOKOTEXHOIOTTIHOTO 060PyH0-
BAHMS JUIS1 CAMBIX OTBETCTBEHHBIX IIPUMEHEHUIL.

HanpaBneHunsa gearenbHoCcTN

PaspaboTKa U3MEPUTENbHBIX PEIIeHUI pas-
BHUBAETCs IO JByM OCHOBHBIM HaIlpaBIECHUAM:
CBY-renepaTopsl 1 U3MEPUTEN BHICOKOI MOIII-
Hoctu CBY. JIuHelika u3MepuTesen npeacTas-

neHa Tpems npubopamu: WPM-5000, PM-500,
PM-1500 (puc. 1).

[Tepserit WPM-5000 Haxonutcs B ['ocpeectpe
CH, BblIlyCcKaeTcs CEpUilHO U IO3BOJIAET U3Me-
pATh 710 3,4 KBT cpeiHelt MOLITHOCTH B IMaNla30He
gqactoT 68 I'T1y ¢ morpenrnoctsio 8%. ITpu6op
HMeeT BOJHOBOJHEIN BXOJ, BCTPOEHHOE BO3-
TYIIHOE OXJIaKIEHNE U CEHCOPHYIO KOHCOJb JITIS
WHIUKAIUA pe3yabTaTa U YIPaBJIeHUs IIPOIiec-
coMm uamepenuit. IIpu6opsr PM-500 u PM-1500
HAXOMSTCS Ha CTAIUK CePTH(DUKAIIMOHHBIX HCIIbI-
TaHWIi, IMEIOT KOAKCHaJIbHbIE BXO/bI X U3MEPSIOT
1o 500 Br u 1,5 kBT cOOTBeTCTBEHHO cpefHeit
MOIITHOCTH B auamna3one 2 MI'n — 3 I'T.

Oco6eHHOCTSIMY JIMHEHKY N3MEPUTEIIEH BBICO-
kot morHocT CBY gBiIsSIOTCS: BO3MOKHOCTH
6BICTPO pean3oBaTh HEOOXONUMBII YaCTOTHBII
TMAIIa30H, OTCYTCTBUE TIOJTHOIIEHHBIX OTeYeCTBEH-
HBIX aHAJIOTOB (aHAJIOTAMH SBIISIOTCS COBETCKHE
mpubopsr cepun MK3-68-71, cHsThIe ¢ Ipou3-
BOJICTBA HECKOJIBKO IeCSITHICTUI Ha3af), IIOJIHOE
OTCYTCTBHE UMIIOPTHBIX aHAJIOTOB.

Puc. 1. JIuHeiika nameputeneii Bbicokoi mowHoctn PM-1500, WPM-5000, PM-500
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N3MEPEHWA

Ta6nuua 1. Tunosble xapakTepucTukm reHepatopa MBG100A Ta6nuua 2. MepeyeHb JOCTYNHbIX ONLNIA FeHepaTopa
Napametp Ycnosme/onuyys 3HaueHue CBY-curHanos MBG100A
c onuyeit HF6 0,0001-6 Kon Onucanve
conuueit HF13 0,0001-13 HF6 OnuMA YacTOTHOrO AranasoHa 4o 6 My
[lnanasoH BbIXOfHbIX YacToT, My -
conuueit HF20 0,0001-20 HF13 onumA YacToTHOrO AnanasoHa Ao 13 My
c onuueit HF40 0,0001-40 HF20 OnLMA YacTOTHOTO AnanasoHa Ao 20 My
6a3oBas Bepcns +1-107 HF40 OnuysA YaCTOTHOTO AnanasoHa Ao 40 My
OTHOCKTENbHAA NOTPELUHOCTb YCTaHOBKM YacTOTb! -
c onuueit HO8 15-10°® HO1 OnNLMA NOBbILIEHHON BbIXOAHOMN MOLYHOCTM
JIMCKPETHOCTb YCTaHOBKM YacToTbl, 1y 0,001 H02 onuwuA 31eKTPOHHOrO aTTeHoatopa Ao 120 Ab
6a3oBas Bepcns ot1-30 g0 +20 H15 OnysA 31EKTPOHHOrO aTTeHoatopa Ao 100 Ab
conuuer HOT or-30 40 +30 HO3 onuua GunbTpa rapMoHIK
BbixoAHaA MOLWHOCTb, ABM =
c onuveit HO2/H15 o1 -120/-100 go +20 S04 onuma mopynauuin AM, UM, OM
c onyweit HO1+HO2/H15 ot -120/-100 go +30 505 ONLMA UMNYAIbCHON MOAYAALMN
OTHOCKTENbHAsA NOTPELIHOCTb YCTaHOBKM MOLLHOCTY, b 04 506 oML BCTPOGHHOTO reHepaTopa IMNy/bCoB
AvckpeTHocTb ycTaHoBKY MOWHOCTY, Ab 0,01 07 ONUYIA BCTPOBHHOTO reHepaTopa CUrHanos
B Avanasone 500 My - 8 Ty -55 MPOV3BONLHOM dopMbI
8 Avianasoe 8-16 MMy -45 Ho8 OILA ONOPHOTO reHepPaTopa MOBbILIEHHON TOYHOCTH
YpoBeHb rapmMoHuk, Ab B AnanasoHe ot 16-20 My -60 s11 OnLMA BCTPOEHHOTO reHepaTopa
- IMMYbCHbIX NOCNe[0BaTeNbHOCTEN
c onuueit HO3 90
B inanasoHe ot 500 My ao 20 My s12 ONLMA HACTPaNBAEMOrO BXO/}a ONIOPHON YaCTOTbl
(1-250 MTy)
YpoBeHb HerapMOHNYECKIX COCTaBNAOWMX, AB, He 6onee -80
. . . S13 onumA BbIXoAa onopHbIx Yactot 100 My m 11Ty
(Da30Bblif LWyM NPy OTCTPOIIKe OT Hecylwelt Ha 10 Kl
npV ypoBHe BbIXOAHOro curHana +10 abm, -140 H14 OnunA MapKNPOBKM KHOMOK Ha Kupunauue

Ha vactoTe Hecyweit 1 MTu, ABH/TY

MuHnManbHaa [IUTenbHOCTb MMMYNbCa, HC 10
KOKa4eCTBEHHOTO HCTOYHMKA CUrHaIOB 10 40 I'T1x
[lnnTenbHOCTb GPOHTA, HC 2
MapawmeTpbl MM (onwwa SO5) TIpU HaIU4uy reHepartopa fo 20 T,
YactoTa noBTOPEHNA MMMYNbCOB 1Ty -50 My .
JlaHHBI IpEOOP TO3BOJIMII 32 IIATH JIET /10 CO3-
e EESE 1 BB @Y Ul ) lE g0 nauust CBU-reneparopa ¢ nuarmasonom a0 40 [T
Hacrora nosTopenyA umnynoCos 17y-50Mry 0TpaboTaTh BCe HIOAHCHI LIMPOKOIOIOCHOTO
napaMEprl BbIXOAHOTO CiTHana MwuHUManbHas ANUTENbHOCTb MMYNbCa, HC 10
BCTPOEHHOTO reHepaTopa MMybcos (onLyus S06) R Vneca, PajIIOYacTOTHOTO TPAKTA, KOTOPbIe ObLIHM OTpa-
AnurenbHoCTb GpoHTa, H 2 JKEHBI B [IaTeHTax Ha u3o0perenust RU2743007C1
o CUHycoupanbHas, nunoobpasHas, u RU2743070C1.
TapameTpbl BCTPOGHHOTO reHepaTopa CUrHanos OpMma curtana NPAMOYTONbHAA, TPEYroNbHas
NpoN3B0AbHON GopMbl (onLna S07) EnuncrBeHHBIM aHasmorom monyito EMG-40A
YacTora noBTOPEHMA CUrHANOB 1Ty -1My

SIBJISIETCS IPUOOP OT U3BECTHOTO HEMEIIKOTO
OpeHna, y KOTOPOro oTcyTcTByeT ['ocpeectp
1 BO3MOKHOCTD YHHBEPCAJILHOTO IPIMEHEHHUS.
OuepeHOI YHUKAIBHBII IPUOOP U YIKe TIpell-
CTaBUTENb JIMHENKU TeHEPATOPOB — I'eHepPaTop
CBY-curnanos MPG200. DT0o y3komoaoCHBIN
CBY-reHepaTop ¢ 4aCTOTHBIM IHAIa3OHOM
5,7-7,3 I'T 1 BBIXOIHO¥M MOIIIHOCTBIO 10 2,5 BT
(34 nbm). B usmepuTeapbHBIX 3aadax, KOraa
He XBaTaeT TPASUIIMOHHbBIX 3HAYEHUI BHIXOTHON
MOLITHOCTH (IIPUCYIIUX IIIPOKOIOIOCHBIM MOJIe-
JIIM) B IPUXOJUTCS IPUMEHSTh BHEIIIHUIN yCU-
JIATEIb, TIe OT HAarPy3KU BO3MOYKHBI CYIIIE€CTBEH-
HBIe OTPa’KeHUSI 0OPATHO Ha BBIXOJ T€HEPaTopa,
ONTHMAJILHBIM PeIlleHreM CTaHOBUTCS Halll IIpU-
[Tepexonst K OCBeIIeHUIO HaIpaBIeHHS JIeHHeM M3 IporpaMMHoro nHTepdeiica Ha [TK.  60p ¢ BeHTUIEM Ha BBIXOJIe ¥ BCEBO3MOKHBIMU
CBY-reHepaTopoB, OT[eIbHO OTMETUM IpU- [IpubOp KOMIAKTHBINA, pab0TaeT COBMECTHO  IIEISMU 3ALIUTHI BBIXOJHOTO YCHIUTES MOIIL-
60p EMG-40A (puc. 2) — momyb pacimperust ¢ no6piv CBU-reneparopom, nonaepxusao- — Hoctu. MPG200 Takske Haxonutcst B [ocpeectpe
9acTOTHI U ypoBH: curHanoB CBU-renepatopos.  mum SCPI-komaHzsl, 1 uMeeT Kanubposanubiii  CH. MonybHast apXUTeKTypa HOCTPOSHNS ¥ YHI-
DTO YMHOKHTENIb 9ACTOTHI Ha 2 € YUCTKOM CIIeK-  YPOBeHb BBIXOAHOM MoInHOcTH. OH dopmupyer  duKanus miaT$hopMBbl HO3BOJIIOT Peaan30BaTh
Tpa OT CyOrapMOHHK, BCTPOCHHBIMU TPAH3UTHBIM ~ BBIXOIHYIO 11070Cy YacToT 100 MI'y — 40 TT1y  Hy)KHbIil 9aCTOTHBII INAIIA30H B CKAaThIe CPOKH.
KaHaJIOM, UMITyJIbCHBIM MOJYJIATOPOM U YIPaB- U II03BOJISET KPATHO CHU3UTH CTOMMOCTD BBICO- darMaHCKUM HPOAYKTOM KOoMMaHu# «Mur
Tpeitnunr» spisercsa reaeparop CBY-curnanos
MBGI100A (puc. 3). Ero mepBast Bepcus mox
HazBanreM MBG100 ¢ 9acTOTHBIM [AMAIIa30HOM
10 20 I'T1; 11 9eTbIpbMsI BO3MOKHBIMM ONITUSMU
6pu1a BHeceHa B ['ocpeectp CU B 2024 roxy.
C Tex mop peaan30BaHbI JOMOJHUTEIbHBIE KAK
NporpaMMHBIe, TaK U allapaTHbIe 13 onmui.
B 2026 roxy B T'ocpeectp CU ObLT BHECEH TeHe-
parop ¢ nuanazonoMm jo 40 I'T u cyniectBeHHO
PACIIMPeHHBIM (YHKITHOHAIOM.
ITpakTidyecku oTHOBPeMeHHO KOMITaHuUs «Mur
Puc. 3. TeHepatop CBY-curHanos MBG100 A TpeitnuHr» 3aBepIInIa mporecc cepTuduUKanum
regeparopa MBG100A u monrBepauiIa craTyc

Puc. 2. Mopynb paclumperua 4actoTbl
1 ypoBHsa curHanos CBY-reHepatopos EMG-40 A

CipaiTe

TEHEPATOP CHTHATIOB MBG100A 100K7u-40 Ty
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OTEYeCTBEHHOTO NTPOMBIIIIEHHOTO MPONYKTa,
nonyaus ceprudurar CT-1. Tumossle xapax-
TepucTuKy reHepatopa MBG100A 1 mocTynHbie
OIIIMU [PYBeIEHb! B Tabmuiax 1 u 2.

3akniovyeHne
OueHnBas pe3yIbTaThl PaGOTHI HAJl IIPOEKTOM
mupoxononaocaoro CBY-reneparopa, koTopas
npoBojuIach npu noajepxke Ponna comer-
CTBUSI MHHOBAI[UAM, MOXKHO CIeJIaTh BBIBOJ,
0 CO3/IaHUU JOCTOMHOTO KOHKYPEHTa JIy4IIUM
UMIIOPTHBIM 00pa3IjaM OT KPYIHEeHIINX IIpo-
U3BOJMTENIEH C MUPOBBIM HMeHeM. JJocTurnyr
CPaBHUMBIIA, a 110 Py HapaMeTPOB 1 OTlepesKa-
IOLIMI TEXHUYECKU YPOBEHb XapaKTePUCTHK.
ITonoxxutenbHble cepTUGUKANUOHHBIE HCIIBI-
TaHUS, CPABHUTEIbHbIE 3aMePbl, OIBITHAS 9KC-
IUTyaTalUsl Y MHOKECTBA 3aKa34YMKOB TOBOPAT
0 BBICOKHX TeXHHYECKOM YPOBHE U IIOKa3aTessaxX
HaJgeXHOCTH reHepatopa MBG100A. B mox-
TBEPKAECHUE NAHHOT'O BBIBOJA KOMITAHUA IIPETO-
CTaBJIsgeT 2 IOfla TAPaHTUH Ha BCE CBOU IIPOIYKTBL
B 4ucie cJI0KHBIX IPUHIMIKATIBHBIX 33134,
PeLIeHHBIX B X0Zle paOOTHI HaJl HPOEKTaMH:
® 3a/1aYN CBEPXIIMPOKOIIOIOCHOTO COTJIACO-
BaHUSA, MUHUMU3ANUN ITOTEPH M BBICOKOTO
ypoBH: pa3Bsa3ok mo CBY B pagnodacToTHEIX
tpakTax CBY-monyneit;
® pa3pabOTKa CeMeHCTBA COOCTBEHHBIX KOPITYCOB
1714 Bcex BbITyckaeMbix CBY-mopysteit u npu-
60poB;
e paspaborka ogHoruiarHoro [1K, npumensemo-
0 B OOJIBIIMHCTBE BBITYCKAeMBIX TPHOOPOB;
e 100% cobcrBernOro I10 Kak BCTPOEHHOTrO, TaK
U BEPXHETO YPOBHs, B TOM YHCJIE AJITOPUTMBI
KaJIUOPOBOK U CEHCOPHbIE I0JIb30BATEIbCKUE
uHTepderchl;
® peaM3aIys aBTOMATU3MPOBAHHOTO 1 y/lajIeH-
HOTO PEKUMOB PabOThI CO3IAHHBIX IPHOOPOB;
® 3aITyCK COOCTBEHHOM IPOU3BONCTBEHHOM IO~
IITA/IKA C BBICOKOY CTEIIeHbIO aBTOMATHU3AIMU
KaK Ha dTale cOOPKH IIeYaTHBIX IUIAT, TaK
1 Ha 9TaIle U3MEPEHNUs JIeKTPUIECKUX Iapa-
METPOB MOMYJIEN ¥ TOTOBOM POy KITUH.

Ta6nuua. 3. CpaBHeHe TUMOBbIX XapaKTepucTiK reHepatopa MBG100A 11 3apybexHbix aHanoros

TunoBble napameTpbl
(npnBepeHbl Ana CBY renepaTopos

B Aviana3soHe fo 20 M)

N3MEPEHWA

Poccus,
Mur Tpengunr

MBG100A

Amepuka,
Keysight

E8257D

TepmaHns,
Rohde&Schwarz

SMA100B

[nanasoH yactot 100 KMy - 13 My HF20: 100 kI'y - 20 Ty | 513:250 KMy - 13 My | B112:8kly- 12,75 My
Conuwen HF20: 100 KMy - 20 My 520: 250 KMy -20 My B120:8 kMy-20TTy
MakcumanbHas BbIXOAHasA MOLHOCTb +22 nbm +15 pbm +15 pbm +18 nbm

“ . . 1EU: +22 pbwm; K33:+23 nbwm;
Conuyueit HO1:+30 agbm HO05: +20 agbm 521430 gbM K33+B34: +28 abM
BbixogHaA MowwHoCTb Ha 20 [Ty HO1:+26 abm HO05:+17 gbm 1EU:+21 pbw; K33+B34:+24 pbm

. ' 521: 424 pbm .

MwHManbHas BbIXOAHAA MOLLHOCTb -30 gbm -20 gbm -20 nbm —-127 pbm
C onuueii (aTteHioatop) H02: -120 gbm HO1A: =115 gbm 1E1:-135 abm
(Da30Bblif LWYM NPy OTCTPOIIKe
oT Hecyweit Ha 10 kI'y npu yposHe _ _ _ _
BLIXOIHOTO CYrHana +10 BM, 140 pbH/TY 115 pbH/Ty 128 gbH/Ty 140 pbH/Ty
Ha vactoTe Hecyweit 1Ty

. . UNX: —129 abn/Ty; .
Conuyueit HO04: -133 pbH/Ty UNY: —138 gbH/Tu B709: -140 abH/Ty
YpoBeHb rapMOHNYECKNX _ _ _ _
COCTABARIOLINX 55 abH 55 abH 55 abH 55 abH
C onuueit H03: -90 abH —35 abH
YpoBeHb HerapMOHNYeCKNX
COCTaBNALWYX B AMana3oHe YacToT —80 nbH —56 nbH —64 pbH —68 obH
12-20ITu, He 6onee
C onuuei HO04: —64 pbH UNX, UNY: —64 nbH B711:-76 nbH
AnurenbHoCTb umnynbca B pexime VM 505: 07 10 HC H02B: o7 100 HC UNU, UNW: ot 20 He K22: 50 20 He
(c onuwen)
[inuTenbHOCTb GPOHTa MMYbCa X ) . .
& pexuvie VM (c onuuen) S05: 0T 2 HC H02B: o 20 Hc UNU, UNW: ot 6 HC K22: 01 5 HC
JinnTenbHOCTb MNYNbCa BCTPOEHHOTO ) HNS, UNU, UNW: i
reHepaTopa MMMysbCoB (C onuueir) 506:0110/H ot 10 HC K23: 80 20 He
[inuTenbHOCTb GPOHTa MMMYbCa
BCTPOEHHOrO reHepaTopa MMNybcos 506: 0T 2 HC H02C: po 10 He K23: 5o 20 He
(c onuwen)
Pa3mepb, He 6onee (LUxxB) 500x440%170 Mm 517%550%192 Mmm 515x426X178 Mm 472x445X152 MM
Tocpeectp CU 19.06.2031 X X X
Bec npubopa, He 6onee no 15kr 28 kr 22kr 20 kr
TapaHTVA 1 cepsuc + X X X

ITpennaraem noTpeOUTEISAM PaJUOU3MEPUTENb-

HOTO 000pyIOBaHus 0OPaTUTh BHIMAHIE Ha H3Me-
pUTeIbHBIE PELIEHNsI OT 0TeYeCTBEHHOIO  3aPeKO-
MEHJIOBABILIETO Ce6st Pa3pabOTIIKA-TIPOH3BOUTEIIS]
JUISL COBMECTHOTO BKJIafia B 0GeCIIedeH e TeXHOJIO-
THYeCKO He3aBUCHMOCTH B MACIIITaGax OTPaciIy.

[Tosryuaemble BBICOKHE OIIEHKU ¥ POCT YPOBHS
IOBepHs K HPOAYKIIMM KOMIIAHUU OT HAIIUX
3aKa3uMKOB ¥ BeyIINX CHEIUaTUCTOB OTPACTH
MOTHBHPYIOT KoMaHzly «Mur Tpeiiguar» ompas-
IBIBATh OKUIAHUSA U IIOCTOSHHO COBEPIIIEHCTBO-
BaTh CBOU IPOYKTEL
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