BeKTOpHbIe aHann3arTopbl Leneu

cepun Kobanbt

Bnapgumup l'y6a, Onecsa bbikoBa, Onbra Mocuna,

Anekcanpap CasuH (r. Tomck)

B pnekabpe 2016 r. B rocyfapCTBEHHbIN peecTp CPeACcTB U3MEPEHUN
BKJIIOMEHa cepus U3 NATHAALATU HOBbIX BEKTOPHbIX aHaNnM3aTopoB uenen
OTEe4YeCTBEHHOW pa3paboTKn U NPOU3BOACTBA, NePEKPbIBAIOLNX YaCTOTHbIN

avanas3oH ot 100 kM'y go 110 N u.

Ha m060M 3tane pa3paboTKH, IIPO-
HM3BOJCTBA U NPUEMKM uzaenun CBY-
IEKTPOHUKU HEOOXOAUMO IOATBEPXK-
JaTh Ka4eCTBO MPOAYyKIUHU. ITOIyduTh
JIOCTOBEPHBIE PE3YJIbTATHI U YIOBIECTBO-
PHTB BCE BOBJICUEHHBIE CTOPOHBI IIOMO-
raloT IIOBEPEHHBIE CPEICTBA H3Mepe-
HUU, KOTOPBIE JOJLKHBI HAXOAUTBCA HA
IIPOU3BOJICTBE, B OTIE/IAX TEXHHUUYECKO-
'O KOHTPOJIS U METPOJIOT'UH, 4 TAKKE HA
TEPPUTOPHUU 3AKA3YUKOB. IIOBEpEHHBIM
MOJKET OBITH TOJIBKO CPEACTBO U3MEPEHUN
YTIBEPKIAEHHOI'O TUIIA.

B aexabpe 2016 1. rocy1apCTBEHHBIN
peecTp MOIOJTHUWICA BEKTOPHBIMH aHA-
Jm3aropaMu  uened cepun Kobanbr
IPOU3BOACTBA KoMmIlaHumu <«IlraHap»
(r. Yenss6uHCK). MCHbITaHUA C LIE/IBIO
YTBEPIKICHUA THUIIA IIPOBEJCHBI CIICIIH-
ancramu PBY «Pocrecr-Mocksa» [1].

IIpu6OPEI HO3BOJIAIOT IPOBOAUTD IIpE-
IIU3MOHHBIEC U3MEPEHU JIEKTPUYECKUX
IapaMeTPOB PAAUOTEXHUYECCKUX LIeIeH
U YCTPOHUCTB B IIMPOKOM JUAIIA30HE
4aCTOT. AHAJIU3ATOPBI OTJIMYAIOTCSA IPYT
OT Ipyra BepXHeH I'paHULIEH 1Ualla30Ha
paboynux YacroT, KOJIUYECTBOM H3Me-
PHUTENBHBIX IIOPTOB, PACIIOJOKEHHBIX
Ha IIEPEeJHEH IaHEIN, HAUIMYUEM COCIHU-
HUTEJIEH U1 IIPSIMOTO JOCTYIIA K BXOJaM
U3MEPUTEIBHBIX U OIIOPHBIX IPUEMHHU-
KOB, 4 TAKKE HAIMYHUEM COCTUHUTEICH
U MOJKIIOYEHUA PACHIUPUTEICH IO
yacrore. B Tabnuie npuseeHa HOMEH-
KJIAaTypa U OCHOBHBIEC XAPAKTEPUCTUKU
npubopoB.

AHAIHU33aTOPBI COCTOAT U3 U3MEPUTE/Ib-
HOT'O OJIOK4, BBIIIOJIHAIOMIETO (PyHKIIUIO
KOMIIApATOpa, M IPHUHAICKHOCTEIH,
K KOTOPBIM OTHOCSATCS U3MEPUTEIbHbBIE
Kabe/IM M IIEPEXOADI, a4 TAKKE CPEJCTBA
KauOpoBKu. COBMECTHO C KabersiMu
JUIsI YMEHBIICHUSA PUCKA UX IOBpPEXIE-
HUS PEKOMEHYETCs UCIIOIb30BATD a/1a1l-
TephI-llepexoabl. CpecTBa KATMOPOBKU
IIPUMEHSIOTCS /I BBIIIOJIHEHUA IIPOLIe-
JypBbl, HO3BOJIAIOLIECH YCTPAHUTD HEUJIE-

AJIBHOCTb U3MEPUTEIBHOI'O TPAKTA IIPU
OIIpeIe/ICHUN KOMILIEKCHBIX KO3 huiu-
€HTOB II€peJauu U OTPpaKeHUs. I KaIu-
OPOBKU aHAJIN3ATOPOB MOTYT UCIIOJIb30-
BATbCs ABTOMATHYECKUE KATUOPOBOYHbBIE
MOAY/IHU, HAOOPbl MEP C PE3UCTHUBHBI-
MH COITIACOBAHHBIMHM HATIPY3KaAMU WJIH
C COITIACOBAHHBIMH HAI'Py3KaAMU C IOJ-
BIDKHBIM IIOIVIOTUTEJIEM, 4 TAKKE HA0OPBI
MEP € OTPE3KAMU IPEITU3UOHHBIX TUHUH
nepepaudu. I1ogb30BaTE/Ib MOXET IIPHU-
MEHATb KOMMEPUYECKHU JOCTYIIHBIE IIPHU-
HA/VIE;KHOCTH JTIOOBIX IIPOU3BO/IUTEIIE.
PexoMeHIalIuM 110 HOA00PY KOMIUIEKTA
IIPUBE/IECHBI B PYKOBOJCTBE 110 dKCILTya-
Tanuu [2)]. IIo1b30BaTENIO HE TPEOyeTCs
IpuoOpeTaTh IPUHALICKHOCTH C KaXK-
JIBIM OTIEJIbBHBIM IPUOOPOM — JOITYCKa-
€TCsI UCIIOIb30BATD YK€ UMEIOIIHUECT Ha
npeanpudaTuyd. Hy)XHO 1uIIb yOeIUTb-
Csl, UTO UX METPOJIOTHYECKUE XaAPaKTe-
PHUCTUKH COOTBETCTBYIOT HU3MEPHUTENb-
HOM 3a/1a4€.

Ananusatopsl Hene cepuu Kodanpr
NOAJCPKUBAIOT PA3JIUYHBIE PEKUMbI
M3MEPEHUUN:
® S-rmapaMerphl;
® S-mapaMeTpbl C IIPSAMBIM JOCTYIIOM
K IPUEMHHKAM;
® S-mapaMeTpbl B PACHIMPEHHOM /ualia-
30HE YaCTOT;
® OGaJIlaHCHBIEC U3MEPCHMUS;
® IapaMeTpbl YCTPOUICTB C IMEPEHOCOM
4aCTOTBI;

® aHAM3 ¥ PWILTPAIHS BO BPEMEHHOMH
obsacry;

® a6COMIOTHAS MOIITHOCT;

® JUHEMHOCTb AMIUIMTYJHOU Xapakre-

PHCTUKY;
® MMIICJAHC;
® HAIIPSDKEHUE IIOCTOSIHHOI'O TOKA;
® HCK/IIOYEHUE/BCTPANUBAHUE LICIIH.

Pe3ysbTaThl OTOOPAXKAIOTCA B IEKAPTO-
BOH M MOJIIPHOM CHUCTEMAX, a4 TAKXKE HA
auarpaMmme Bosbnepra-Cmura.

|
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S-napameTpbl

CxemMa HM3MEPEHUN IpUBEJEHA HA
pucyHke 1. /g MCKIIOYEHUs BIAUAHUA
YCTPOYCTB, HE YYTEHHBIX B IIPOLIECCE
KJIUOPOBKHU, MOKHO BBOJUTBH JOIIOJ-
HHUTEJIBHYIO 3JIEKTPUUYECKYIO 32 E€PIKKY
WM IIPOIPAMMHO HCK/IIOYATbh/BCTPA-
HBATb JJIEKTPUYECKHUE LIEITH COIJIACHO
UX MOJE/IAM WIU JAaHHBIM U3 (PaiyioB
ONMCaHuI. BHeCEHHBIE 3HAYEHU KOP-
PEKTUPYIOT IVIOCKOCTb OTCYETA U3Me-
psIEMBIX BEJIWYUH M CIOCOOCTBYIOT
IOBBILIEHUIO TOYHOCTH H3MEPEHHI.
IIporpaMMHOE O6€CIIEYEHUE I103BOJIA-
€T U3MEHATDb 3HAYEHHUE XAPAKTEPHUCTH-
YECKOI'O HMMIIEJAHCA HM3MEPHUTENbHOM
cucrembl. IIpy M3MEHEHHMH HUMIIEJAH-
Ca 3HAYEHHUsA S-IIAPAMETPOB HCCJIENye-
MBIX YCTPOYICTB IIEPECYUTHIBAIOTCS ABTO-
MaTHU4YeCKU. MCII0Ib3ys (pyHKIIUIO IIpe-
O6pPa30BAHUSA, MOXKHO IIPEICTABIATD
pe3yabTaThl U3MEPEHUH, KaK Z, Y WInd
HHBEPCHBIE S-IIapaMeETPBhI.

S-napameTpbl C NPAMbIM [JOCTYNOM
K NpUéMHUKaM

HexkoTopsble U3 IpeCTABIEHHbBIX IIPH-
60pOB UMEIOT IEPEMBIYKU IS IIPSMO-
I'0 JOCTYIIA K IPUEMHHUKAM (CM. pHUC. 2).
ITomo6HasA cxeMa IIOCTPOCHUA aHAIU3a-
TOPOB IIO3BOJISIET BBIIIOIHATD CIIELIA/Ib-
HbIE U3MEPHUTE/IbHDIE 3aa4H.

K npumepy, npaMoi JOCTyll K IIPHU-
EMHHKAM  ABJIIETCA HEOOXOIUMBIM
YCIOBHEM [UISL PEANM3ALMH  CHCTEM
c nepeMeHHbIM umnegancom (Load Pull
Measurement Systems). Buemnuri Buj
H3MEPUTEJIBHON CUCTEMBI IIOKA3aH Ha
PHUCYHKE 3. DTH CHUCTEMBI OPUEHTHPO-
BaHbI HA U3MEPEHHUE BXOJJHOH U BBIXO/I-
HOM MOITHOCTH, KO3(PHUIITUEHTOB 1IEepe-
Ja4yu ¥ 3P HEKTUBHOCTHU IIPU UCCIIETOBA-
HHH YCTPOMCTB, KOI'ZLA COIIPOTUBIEHUE
HMCTOYHHKA CUTHAJIA M HAT'PY3KU OT/IM-
YAIOTCA OT XaPAKTEPUCTUIECKOTO UMIIE-
JAaHCA JIMHUH 1epegadu. CHCTEMBI XOPO-
IO 3aPEKOMEHJOBAIN CE€OsI MPU Pa3-
paboTKE U IPOU3BOACTBE yCHIHUTEICH
MomHocTu CBY, BK/IIOYAsT OTHEIbHBIC
TPAaH3UCTOPHL. TaKKe OHU UCIIOJIb3YIOT-
Cs1 LI OIIPEJIEIEHM S U IIOCTPOEHUS Pa3-
JIMYHBIX MOJIEJIEN HA I'PYIIILI yCTPOKCTB
H, COOTBETCTBEHHO, BAJIUJAMH TAKUX
MOJEJIEH.
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Puc. 1. OpHoBpeMeHHOE N3MepeHue WecTHapuaTH S-napamMeTpos

YeTbIPEXNOPTOBOro YCTPOICTBA 32 OAHO NOAKNIOYEHNE

HomeHknarypa n 0CHOBHbIE XapaKTepucTuKu npubopos

OnopHbIi

[eHeparop ucnbiTaTenbHoro
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Puc. 2. Pacnonoxxenue nepembl4eK s NPAMOro 0CTyNa K NPUEMHUKaM

Jlnana3on yacTor;

BbixoaHas MOLYHOCTD;

2 nopta, Tun N

01100 kl'y fo 9 IMu, pacwupetue go 110 MMy;
4209 10 mKc;
2 nopra, Tun N

071100 kMY Ao 9 Mu;
C1409 10 MKC;
4 noprta, Tun N
07100 Kkl Ao 9 Mu;
2409 10 mkc;

4 noprta, Tun N

071100 'y fo 9 Mu, pacwupenue go 110 My,
C4409 10 mKc;
4 nopta, Tun N

0t -60 no 15 pbwm;
—143 pbm/Ty;
0,001 gb

Ananusarop BPEMS U3MEPEHMWIA; CPeAHUA YPOBEHb LYMa; Pexumbl uamepeHnuit
KONM4ECTBO NOPTOB CKO Tpaccb!

1205 G ?BHMJ?&.M My; OT__16403’10513|_”§M; S-napameTpbl, MMHENHOCTb, UMMEAAHC, NPE0GPa30BaHNE YACTOTI,
2 nopra TI/‘II'I N 0 031 15 w BPEMEHHas 0611acTb, HanpsXeHne

C1207 Or 1001}5%35 7Ty S-napaM,eprl, NINHENHOCTb, UMMNEefaHC, NPeobpas3oBaHme 4acToTbl,
2 nopra W‘m N BpeMeHasi 06n1acTb, HanpshXeHne

1209 t 1001%%38 Sl S-napame,Tpu, NINHENHOCTb, MMNefaHc, NpeobpasoBaHmne YacToTbl,
2 nopra TI/’II'I N BPEMeHHasi 0611acTb, HanpshXeHne

2209 or 1001}8%500_ oMMy S-napameTpbl, IMHEAHOCTb, UMNEAAHC, NPe06Pa30BaHNE YACTOTbI,

NpAMOii 4OCTYN K NpUEMHMKaM, BpeMeHHéﬂ 06nacTb, HanpsHKeHne

S—napameprl, NINHENHOCTb, UMNEJAHC, np906pa3OBaHV|e HacTOoThl,
pacluMpeHne Ananasoxa 4acToT, BpeMeHHas 0611acTb, HanpsxeHne

S-napameTpbl, MHEHOCTb, UMNEJAHC, NPe06pasoBaie HacToTbl,
GanaHcHbIe U3MEPEHIs, BPEMEHHAA 06M1aCTb, HaNPAXKeHUe

S-napameTpbl, MMHENHOCTb, UMNeJaHc, NpeobpasoBaHne 4acToThl,
npAMOIA [OCTYN K NPUEMHMKAM, 6anaHcHble 3MEPeHUsl, BpeMeHHast
0671aCTb, HanpsxeHue

S-niapameTpbl, NMHERHOCTb, UMMEAAHC, NPe0GPa3oBaHNe YacToTb,
pacLuMpeHue AnanasoHa 4acToT, 6anaHcHble N3MepeHus, BpeMeHHas
061aCTb, HanpsXXeHne

01 100 Ky o 14 Tu;
C1214 12 mkc;
2 nopta, Tun N

01100 Kl'y fo 20 ITy;
C1220 12 MKc;

2 nopta, NMD 3,5 mm

07100 Kkl'y Ao 20 Mu;
2220 12 mKc;

2 nopta, NMD 3,5 mm

01100 'y fo 20 ITu, pacwwupenne go 110 My;
4220 12 MKC;
2 nopta, NMD 3,5 Mmm

07100 Kkl Ao 20 Mu;
1420 12 mKc;
4 nopta, NMD 3,5 mm

071100 Kl Ao 20 Mu;
2420 12 MKC;
4 nopta, NMD 3,5 mm

07100 kI'y go 20 Iy, pacwmpenme go 110 IMy;
4420 12 mKc;
4 nopta, NMD 3,5 mm

01 -60 go 10 abwm;
—133 abm/T'y;
0,001 b

S-napame,Tpu, NINHENHOCTb, MMNefaHc, Npeobpa3oBaHmne 4acToTbl,
BPEMeHHast 06n1acTb, HanpsXeHne

S—napaMngbl, NINHENHOCTb, UMMNefaHc, Npeobpas3oBaHmne 4acToTbl,
BPEMEHHAs 061acTb, HAaNpsXXeHue

S—napameprl, NNHENHOCTb, UMNEJAHC, nge06pa3osaﬂme 4acTOoThl,
npAMON JOCTYN K NPUEMHNKAM, BpeMEHHast 0611acTb, HanpshKeHne

S-napameTpbl, MIMHEAHOCTb, UMMEAAHC, npgoﬁpa?,osaHme 4acToThl,
pacLuMpeHme [nanasoHa 4acToT, BpeMeHHas 061acTb, HanpsKerne

S-napameTpbl, INHENRHOCT, umnepamce, npeo6pa3oBaHne 4acToTbl,
6anaHcHble N3MepeHuns, BpeMeHHas 06n1acTb, HanpskeHue

S-niapameTpbl, NMHEAHOCTb, UMMEAAHC, NPe0GPa3oBaHye YacToTbl,
npAMOoN JOCTyN K NpUEMHMKaM, 6anaHCHble U3MEPEHMs, BPeMeHHas
06nacTb, HanpsHKeHne

S-napameTpbl, IMHEAHOCTb, UMNEAAHC, NPe06pa3oBaHne 4acToThl,
paclunpeHune AvanasoHa 4actoT, 6anaHcHble U3MepeHis, BpeMeHHas
06nacTb, HanpsPKeHne
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Puc. 3. U3meputenbHas cuctema ¢ nepeMeHHbIM UMNEAaHCcOM

S-napameTpbl B paclUMPEHHOM
AnanasoHe 4acToT

B nunelike TpuGOPOB IPEICTABICHBL
AHATU3ATOPHBI C IEPEMBIYKAMU JIJIA 110~
KIIOYEHUS PACHIUPUTEICH II0 4acTOo-
Te. Pacmmpurenu npeacTasiIsaioT COO0H
BHEIIHHE IIPEOOPA30BATE/IH, UMEIONIIHE
BOJIHOBOJHBIC COCOIUHUTCIIN H IIEpeE-
KPBIBAIOIIYE JUAIA30H 4aCcTOT OT 50 70
110 ITnh. ITuTanue pacmIMpUTETIEN OCY-
IIECTBJIACTCS OT IpUoopa. Cxema usme-
PEHUI1 IPUBEIECHA HA PUCYHKE 4.

BanaHcHble usmepeHust

OyHKIIMA GATAHCHBIX U3MEPEHUI IIpe-
0O6pasyeT HeOATAHCHBIE S-11APAMETPBI B UX
6a/IaHCHBIE AHAJIOTU ITyTEM OO'bEIUHEHMS
IIPOU3BOJIBHON IAPhI IIOPTOB B JIOTUYE-
CKHUI GaJIaHCHBIN NTOPT. [logaepKUBaIOT-
Cs YyeTbIpe KOH(UTYPAITUN U3MEPSIEMbBIX
YCTPOYICTB C Pa3/TMYHBIMU KOMOUHAITUAMU
GaTaHCHBIX U HEOATAHCHBIX IIOPTOB. TUIIBI
GaJIaHCHBIX 1IeIIeH TOKA3aHbI HA PUCYHKE 5.

H3MmepsieMble TapaMeTPhL: S-11apaMeTPhI
B nuddepeHINATbHOM pekume, Koadbdu-

Tlornyecknit He6anaHcHbIN

<—TlopTa
nopt 1 (SE)

Mopt a
Tlornyeckunit 6anaHcHbIin
nopt 1 (Bal)
Mopth !
\

Jlornieckuit HebanaHcHbIn n

o
nopr 1 (SE) e
Tlornyecknit He6anaHcHbI

nopr 2 (SE) <—Tloprb

Mopt a
TNorunyecknit 6anaHcHbIi
nopt 1 (Bal)

MopT b

HebanarcHo-6anaxcHoe yctpoiicTso (SE-Bal)

13mepsemoe ycTponcTeo

banarcHo-6anaHcHoe yctpovictso (Bal-Bal)

13mepsiemoe ycTponcTeo

HebanarcHo-HebanaHcHo-6anarHcHoe yctpoictso (SE-SE-Bal)

13mepsemoe ycTponcTeo

banatxcHoe yctpoiicTso (Bal)

l3mepsiemoe ycTpoiicTBO

Iy MopT b
[ Jlornyeckuii 6anaHcHbIi
| | nopt 2 (Bal)

I MopTC
\

Jlornyeckuii 6anaHcHblit
nopt 2 (Bal)

/N
1 \|-|OpTC

Jlornyecknit 6anaHcHbIn
U ” nopr 3 (Bal)
o Moptd

Puc. 5. Tunbl 6anaHcHbIX uenei

Puc. 4. U3mepenue S-napameTpos ABYXNOPTOBOr0 YCTPONCTBA
C UCNONb30BaHNEM BHEWHUX pacluupuTenei

IIUEHT OCJIA0JI€HU CHH(PA3ZHOU COCTAB-
JISTIONIEH, TUCOATAHC.

MapameTpbl YCTPOUCTB C NEPEHOCOM
4YacToTbl

C mOMONIBIO AaHAJIU3ATOPOB LENE BO3-
MOKHO BBITIOJIHEHHE U3MEPEHUI ITapame-
TPOB YCTPOUCTB C IEPEHOCOM YaCTOTBL

CKaJIApHBIN METOJ, ITIO3BOJIAIET OIIpee-
JIATh MOJY/Ib KO3 (PULIHEHTA Iepesadu
CMECHUTENIEN U APYTUX YCTPOMCTB, Y KOTO-
PBIX BXOJJHAA 9ACTOTA HE PABHA BBIXO/-
HOM. MeToA, UCIIOIb3YyeT PEXKUM CMeEIe-
HUS, KOIJIA 4acToTa NOpTa HPUEMHHKA
CMelleHa OTHOCUTEIBHO MOPTA HUCTOY-
HUKA, U HE TpeOyeT IPUMEHEHU BHEII-
HHMX CMECHUTEJIE.

KoMIUIEKCHBIF KO3 (pULIUEHT 1Ipe-
06pa30BaHUsA, KOHBEPCUOHHBIEC IIOTEPU
U I'DYIIIOBOE BPEMS 3AI1A3IbIBAHHA MOXK-
HO HU3MEPATb BEKTOPHBIM MeTOAOM. OH
TpebyeT IPUMEHEHUS BHEITHETO CMECHUTE-
JIL 1 €JUHOTO I'eTepOoarHA NJI BHCITHET'O
M UCCIIElyeMOr'o CMecHTesIek (CM. puc. 6).

DYHKIHA ITOJCTPOHMKH YACTOTBI CMENIe-
HHS IIO3BOJIIET aBTOMATUYECKH IIOACTPA-
UBATh 4AaCTOTY, KOMIICHCUPYs IIOTPENI-
HOCTb YCTAHOBKU BHYTPEHHEI'O I'€TE€PO-
JHHA B UCCJIEyEMOM CMECHTEIE.

Bpemeuuéu o6nacTb

ITpu6OPHI NOAAEPKUBAIOT AHAIU3 JJICK-
TPHYECKUX [1APAMETPOB BO BPEMEHHOH
obacTu.

B nporpaMMHOM 00€CII€YE€HUHU JOCTYII-
Ha (pyHKIUA IIPeoO6Pa3OBaHUA [JaH-
HBIX U3 YACTOTHOHN OOJIACTH B OTKJIHUK
YCTpOHCTBA BO BpPEMEHHOH o61acTu
(cM. puc. 7). MOXXHO BBIIIOJTHUTD PACUET
OLIEHKH HMIIyJIbCHON (PEXHUM BHJEO-
CUTHAJIA WIH PAJUOCUTHAJIA) WIH IIepe-
XOJHOH (PEXUM BUAEOCHUTHAIA) XaPaK-
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TEPUCTUK B paboyer 1osoce npudopa.
JU1A TOCTHXKEHUSL KOMIIPOMUCCA MEXKAY
pa3penanumen ClitoCOOHOCTBIO U YPOB-
HEM IIAPAZUTHBIX OGOKOBBIX JICIIECTKOB
HCHOJIB3YIOTCS PA3/IMYHbIE (DOPMBI OKOH.
[ ycTpaHeHUs HeKeIaTeIbHbIX OTKIH -
KOB MOXKET IIPUMEHATHCSA (DyHKIIUA Bpe-
MEHHOM! CEJIEKIIUH.

AHAIU32TOPBI UMEIOT IIPOCTOM UHTEP-
(eric, HEe TPEOYIOMIUIT TOJITOBPEMEHHO-
ro u3y4deHus1. B nporpaMmmHOM obecrie-
YEHUU PEaTnu30BaAHBl (DPYHKIIHH, YIIPO-
mapmue padoTy: MapKepHas CUCTEMA
U1 IIOUCKAa TPEOYEMBIX 3HAYEHUU IIO
33JJAaHHOMY KPHUTEPUIO, JOITyCKOBBIH KOH-
TPOJIb, MATEMATUYECKASI U CTATUCTHYC-
cKast 00paboTKa, PWIbTPALUs, COXPa-
HEHHE U BOCCTAHOBJICHHE U3MEPEHHDBIX
JaHHBIX 1 HACTPOUKHU OPI'aHOB yIIpaBJIe-
HUsA. Ba’KHBIM IIPEMMYIIECTBOM ABJIAETCS
BO3MOXKHOCTb YIAJIEHHOTO YIIPABICHUA
IIPOI'PAMMHBIM OOECIIEYEHUEM II0JIb30-
BaTeJIs, AIAIITUPOBAHHBIM 110/ KOHKPET-
HbI€ IPUIOKEHUA. ICIIONIb3ysA BO3MOXK-
HOCTH IIPOTrPaAaMMUPOBAHMS, I10JIb30Ba-
TEJIb MOXKET CAMOCTOSATEIBbHO BBIOPATH,
KaK IIPUMEHATb IPUOOP /I PEHICHUA
COOCTBEHHBIX 32/124.

Oco60e BHUMaHHUE Y/IEJIEHO METPOJIO-
I'HYECKOMY OOECIIEYEHHIO AHATU3ATOPOB:
KaK CIIOCOOAM MPEJCTABICHUS IIOIPENI-
HOCTEH, TaK U aBTOMATHU3AIINH IIPOIIEC-
Ca IIOBEPKH.

MNMorpewHoCcT! U3MepeHumn

IIpenenbl aGCOMIOTHOU MOI'PEITHOCTH
HU3MEpPEHUH KO3(PPUIIMEHTOB IIEPEIAUHN
U OTPA’KEHUS NIPEICTABIECHEI B BUsE (DOP-
myJL ITogOOHBIN TOAXO/ IIPUBEIL K €/11-
HOMY CHOCOOY OIIMCAHUS IHOTPENIHO-
CTH ¥ IO3BOJIMJI PACIIUPUTD JUAIIA30HBI
M3MEPEHUN YKA3aHHBIX BEJIMYMH. AHAJIN-
THYeCKas (pOPMYyIHPOBKA OTPAKAET MaTe-
MaTHYECKYIO MOJE/Ib BEKTOPHOT'O aHAJIN-
3aTOpa U AB/LIETCA 60Iee KOPPEKTHOH
C (pu39ECKON TOYKHU 3PEHUSL.

Hapsny ¢ ¢popmynaMu B 9KCIUTyaTaIU-
OHHOH JOKYMEHTAIIUH IIPUBOJIATCS AJIb-
TEPHATUBHBIEC CIIOCOOBI IIPEICTABICHHU
IIOTPEIMHOCTHU: B BUJIE IT'PA(UKOB U AIIIIPOK-
CHUMUPYIOIIUX CTYIIEHYAThIX KPUBBIX. Ha
PHCYHKaX 8 U 9 MOKa3aHBI JBa CIIOCOOA
IIPEACTABACHUS IIOIPENTHOCTEN KO3 du-
LIMEHTOB OTPAXKEHUA U iepeaadn. s ode-
CIICYECHUSI MAKCUMAIbHOU IIOBTOPAEMOCTH
PpE3y/IbTATOB U3MEPEHUN JAHBI COOTBET-
CTBYIOIIME PEKOMEH/IAITUH 110 IIOJKII0Ye-

Peknama

IneMeHTbl CBY TpaKTa

« HanpaBneHHble 0TBETBUTENN
« [lepexofbl NaHenbHbIE B TpaKTe 3,9 MM
« [lepexogbl B TpaKTe 2,92 MMm:

- bnoyHble

- Topuesble

- TopLieBble 3KpaHUPOBaHHbIE

- BepTvKanbHble 3KpaHMPOBaHHbIE

000 «HNMK TAUP» ~ www.npktair.com
+7(3822) 901163 tairtomsk@gmail.com
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HHMIO YCTPOMCTB U OIIEPATHBHOU IIPOBEP-
KE Ka4eCTBA UX COCUHHUTEICIH.

VNA Performance Test

BbUIO pa3paboTaHO CIEUATUIUPO-
BaHHOE IporpaMMHoe obecrieuenue VNA
Performance Test, IT03BOJISIONIEE B JTI0O0M
MOMEHT BPEMEHHU IIPOBECTU BepuduKa-
ITUIO IIPUOOPA C TPEOYEMBIM KOMIUIEKTOM
IIPUHAJIEKHOCTEN )11 IO TBEPKIECHUA
€r0 XaPaKTEPUCTHUK.

B nporpammuHoM obecriedeHun VNA
Performance Test MCHOIB30BAHBI pac-
OPOCTPAHEHHBIE U IIPOCTHIC PEIICHUST —
KHOIIKH, ITOJIS /715 BBO/IA, TAOJIMITBI U I'Pa-
¢duku. Hanuyre BCTPOEHHOM UHCTPYK-
LIUU II03BOJISIET BBIIIOJHUTL IIPOBEPKY
06€e3 0OpanIeHus K PyKOBOJCTBAM 11O 9KC-
IUTyaTanuy Uil HHBIM TIOKYMEHTAM. CJIY—
YarHble JEeHCTBUA ITI0Ib30BATEA HE IIPU-
BEAYT K yTpaTe pe3yabTaTOB U3MEPEHUI
HJIN COOIO0 B padore.

3a 1ImpoBeEPKY MPUOOPOB OJHOT'O THIIA
OTBEYAET OTAENbHBIA IIPOIPAMMHBIN
MOJyJIb C HA6OPOM TECTOB U UHCTPYK-
. Kasxapiii MOy/Ib 061aaeT OOIu-

MU 4€pTAMU: BHENITHU BH/JI, OCHOBHBIC
(YHKUIUHN U YIIPABIAIONINE 3JIEMEHTHI,
CIIpaBKa.

IIporpamMMa aBTOMaTHY€CKH YCTAHAB-
JIMBAET IIAPAMETPBI AHAIU3ATOPA, TAKUE
KaK YaCTOTHBIN JUANIA30H, KOJIMYECTBO
TOYEK IIO YACTOTE, YPOBEHDb BBIXOJHOU
MOIIHOCTH U IIOJIOCY IIPOITyCKAHUSA (PHJIb-
TpPa IIPOMEKYTOUYHOH YaCTOTBL

VNA Performance Test rmpegocraBisi-
€T BO3MOJKHOCTb IIOBEPKH aHAJIM3ATO-
POB B aBTOMaTHYECKOM pekuMe. Bo3Mok-
HAa TAKKE IIOBEPKA U 6€3 HCIIOJIb30BAHUS
aBTOMATH3aLMU — BPYYHYIO.

dopMa NIPEACTABIECHUA PEIYIbTATOB
YHHUBEPCAJIbHASL U COOTBETCTBYET PEKO-
MEHIATUAM MECKIYHAPOIHBIX TOKYMCH-
TOB 1O MeTposioruu. VNA Performance
Test oTOOpaKAET PEIYABTATHI U3MEpPE-
HUH B BU/Ie Ta6uI u rpaguxos. Bee rpa-
(KM OJAEPKUBAIOT BO3MOXKHOCTb MAC-
mTabupoBaHus. [Ij1s1 NX aHAIN3a YIOOHO
HUCIO/Ib30BATh PEAIM30OBAHHBIE B IIPO-
rpaMMe MapKepsl ITosydeHHbIe pe3y/IbTa-
TBI MOTYT OBITb COXPAHEHBI B (DAL U/IIN
HaIe4daTaHsl B (POpMe IPOTOKOIA.

Puc. 9. Morpewnocts u3mepenuii moaynsa Koathpuumenta nepepayu

3aKII0UYEHHE O COOTBETCTBUHU (POPMHU-

PYeTcs aBTOMATHYECKU 110 PE3Y/IbTATAM

IIPOBEICHUA KAXKIOH OIIEPAIIUH.
IIporpamMMHOe obecIedyeHue oAIep-

JKHBAE€T HECKOJIBKO METOJOB OIIpejeie-

HUSA IOTPEMTHOCTA U3MEPEHUN MOAYIIA U

(da3bl KO3 HUITUEHTOB IEPEAAYN U OTPA-

JKEHU, B 3aBUCUMOCTH OT JOCTYIIHOU 3Ta-

JIOHHOM 6a3BlL.

e Merog 1 (MeToJ CpaBHEHMA) — C HCIIOJIb-
30BAHHUEM 3TAJIOHHOT'O HAOOpa Kalu-
OpPOBOYHBIX MED.

® Merog 2 (IIpsAMOIT) — C UCIIOJIb30BAHU-
€M BepU(PUKALIMOHHOI'O HA60pa Mep.

e Merogy 3 (IIpAMON) — IIPU IIOMO-
myu  (PUKCHPOBAHHOIO ATTEHIOATO-
pa, ¢ ocnabnenuem He meHee 30 b,
U HArpy3kd KOPOTKO3AMKHYTOH CO
CMENIEHUEM C U3BECTHBIMHU METPOJIO-
TUYECKUMH XAPAKTEPUCTUKAMU ([JII
COKPAIlI€HUs KOJIMYECTBA ATTEHI0ATO-
POB IIpU ITOBEPKE U UMUTALIUY U3MEPE-
HHUH B IINPOKOM JHAIIa30HE KOa(hPu-
OUECHTA N€PpEAAYHN NU3MECPCHUA BBIITOJI-
HAIOTCSA IIPU JIBYX YPOBHAX BBIXOJHOH
MOIITHOCTH).

WWW.SOEL.RU
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e Merop 4 (IpsAMOM) — IIPU IIOMOIIH
OT/ZICJIBHBIX MeP KO3 (DULMEHTOB OTPa-
JKEHHSI C U3BECTHBIMH METPOJIOTHYE-
CKUMH XAaPAKTEPHUCTUKAMH, TAKHUMU
KaK Harpy3Kd COIVIACOBAHHBIE, PACCO-
IJIACOBAHHBIE U/HJIH IIOJIHOI'O OTPAXKE-
HU, IApaAMETPbl KOTOPBIX OT/IMYAIOT-
Cs1 OT MEP IIPH «KATHOGPOBKE» IIPUOGOPA.
C IIOMONIBIO IIPAMBIX METO/IOB OIIPEJIE-

JIAIOTCS A0COJIIOTHBIE IIOTPEMIHOCTH ITYyTEM

CpaBHEHUS U3MEPEHHBIX U JCHCTBUTEIb-

HBIX 3HAYEHHUH MapaMeTPOB HCCIEaye-

MBIX YCTPOMCTB. METOAMKA U3MEPEHU,

OCHOBAaHHAs1 HA METO/I€ CPABHEHUS KaJIU-

OpOBOK, IpeacrasacHa B MU 3411-2013.

OHa NO3BOJIIET OIPEACIATh OTAE/IbHBIC

COCTABJIAIOIIHE IIOTPEMTHOCTH U3MEPEHUN

MoznyJs U (pas3pl KO3 (PUIIMEHTOB Iepea-

YU U OTPpaKeHUsA. [IpUHIIUII METOZA COCTO-

UT B IIOCJIEA0OBATEIBHOM IIPOBEICHUH JIBYX

KQIMOPOBOK OJTHOT'O M TOT'O 3K€ AaHAIM3ATO-

pa C IOMOIIBIO IBYX Pa3HBIX CPEACTB (ITa-

JIOHHOT'O U II0JIb30BATEIBCKOIO HAG0OPOB

Mep) U IO3JIEMEHTHOM CPABHEHUH IIOJTY-

YEHHBIX JaHHBIX. MU 3411-2013 Taxke

MOKET OBITh UCIIOJIb30BAHA IS OIIPEZe-

JIEHUs MOI'PEHIHOCTU U3MEPEHUI MOIY-

J11 1 (pa3el KOA(D(PUIINEHTOB IIEPEJadu U

OTPAXKEHUA I AHATTU3ATOPOB B BOJTHOBO-

HoBoCcTuy mmpa

B 2017 r. mMpoBble pacxoabl Ha
MOOUJIbHbIE peLueHUst OCTUTHYT
$1,57 TpnH

IDC ony6nvkoBana 06HOBNEHHbIA NOYrofo-
BOM MPOrHO3 MMUPOBbIX PacxoAoB Ha MO6UIIb-
Hble peLLeHus], cornacHo kotopomy B 2017 .
OHW JOCTUrHYT $1,57 TpnH, yBENMYUBLUMCH
Ha 2,6% MO CpPaBHEHUIO C MPOLUMbIM FOOOM.
OxwupaeTcs, 4TO pacxofbl Ha 060pyfoBaHue,
MO wn ycnyrn npopomkar yCTOMYMBO pacTu
B NocreayoLme HECKOMbKO NET, AEMOHCTPU-
pys cCpefHerofoBoy Temmn pocTa (B CMOXHbIX
npoueHTax, CAGR) 2,1% Ha NpoTsXXeHnn npo-
rHo3Horo nepuoga 2015-2020 rr., u gOCTUr-
HyT $1,67 TpnH B 2020 .

Yenyrn npepocTasfieHns CBA3WM  6yayT
COCTaBMIATb Camyto 60SIbLLYIO KaTeropuio pac-
X0[0B Ha MO6UnbHbIe pelueHns B 2017 r. Cne-
[IOM MAyT NOTPe6UTENLCKUE N KOPNOpPaTUBHbIE
MOKYMKW CMapT(POHOB, NNAHLLETOB M nopTa-
TuBHbIX K. Pacxofgpl Ha cBsi3b 1 060pyaoBa-
HWe, BMecTe B3ATble, npuHecyT 6onee 95%
BCEro goxofa Ha MOOWbHOM PbIHKE B 3TOM
rogy. MNpu aTOM NpUGAN3NTENLHO ABE Tpe-
TV 6yOyT NPUXOOUTLCS Ha NOTPEOUTENbCKUN
cermeHT. BOMbLLYI0 HacTb OCTaNLHOrO A0X0Aa
obecneyar KopropaTuBHbIE 3aKyMnKy1 MO6UIb-
HbIX YCyr, MPWUNOXeHWA, nnatgopm paspa-

JI€ C CEYEHHUEM, OTIMYAIOIINMCS OT U3Me-
PpHUTENIBHBIX HOPTOB.

ABTOMATH3A1USA ITIOBEPKH, 3AJI0KEHHASA
U OIIPOOOBAHHAS HA 3TAIIE UCIIBITAHUM,
IIOMOJKET OBICTPEE IIPOBOJUTH PYTHH-
HbI€ OIIEPALMH U AHAJIU3UPOBATD I10/IY-
4eHHbIE JaHHBIE. Taxke 3a CU4€T aBTO-
MAaTHU3aLHUH CHIDKAETCSA HE TOJIBKO CyM-
MapHOE BpeMs IPOBEPKU IPpUOOpPa, HO
U TPEeOGOBAHUS K KBAIM(PHUKAILIUY IIEPCO-
Has1a. CJI0’KHBIE MATEMATHYECKUE BBIYUC-
JIEHUSI BBIIIOJTHAIOTCSI aBTOMATUYECKHU, 6€3
Y4aCTHSA IIOIb30BATEIA.

Py4HOI1 METOJ] MOKET OBITH UCIIOJIB30-
BaH IIPU IIOBEPKE aHAJIU3ATOPOB B OIpa-
HUYEHHOM JTUAITA30HE UX IPUMEHEHUS.
B aTOM CiIydae noBepuTeIb MOXKET CAMO-
CTOATEJIBHO HA3HAYATh KOHTPOJIHPYEMbIE
TOYKH WIH JIAANIA30HBI, HE IIPOTUBOpPE-
Yalmue yKa3aHHBIM B METOJUKE IIOBEP-
KH. PUKCALUIO PE3YILTATOB H3MEPEHUN
JOITYCKAETCsA IIPOBOAUTD COIVIACHO Tpe-
6oBaHUsAM U B (POpME, IIPETYCMOTPEH-
HOM CHCTEMOH Ka4eCTBA OPraHH3AIINH,
BBIITOJTHAIOWIEH ITOBEPKY.

BexTopHBIE aHATU3ATOPHI LIENEH Cce-
puu KOGaIbT 3apEeruCTPUPOBAHBI O],

News of the World

60TKM MPUIOXEHUN 1 CpedcTB 6e3onacHo-
cTi. XoTa pacxofgbl Ha 060pyAoBaHue 1 ycyru
6yaoyT OOMMHMpOBATb B OOLLEN CymMMe pac-
XO[A0B Ha MOGWIbHbIE PELLEHNS, pacXofbl Ha
MOGWIbHbBIE NPUTOXKEHUS 1 Ha NNaTdopMbl UX
pa3paboTku MPOAEMOHCTPUPYIOT CaMblIi BbICO-
Kui natunetHuii Temn pocta (CAGR) — 17,3%
1 20,3%, COOTBETCTBEHHO.

BaHkoBckas cipepa, AMCKpeTHOe Npon3BOS-
CTBO 1 MpoheccroHasbHble ycnyrn 6yayT Tpe-
MS KOMMEPHECKVMM CErMEHTaMu ¢ cambIiM 6071b-
LUIMM 06BEMOM MHBECTULMI B MOOWIIbHBIE peLLie-
Hus B 2017 T. (B 06LLe cnoxHocTn $166,3 Mripz)
1 Ha MpOTSHXEeHUM MPOrHO3HOro nepuopa. Bee
3TN TPY CermMeHTa MPoAeMOHCTPUPYIOT 3Ha4-
TenbHble MHBECTULIMM B NNaTdopMbl pa3paboT-
KW NPUINOXEHWI, Camm MPUTOXEHNS 1 Kopriopa-
TUBHbIE MOGWIbHBIE YCyry, obnerdatoLLme nna-
HVYpoBaHWe, pa3paboTky 1 NoTpebneHne ycnyr
C WCMONb30BaHWEM MOOWUIIbHbBIX YCTPOWCTB.
B cermeHTe TenekoMmyH1Kaumii 6yaet Habmo-
JaTbCs CaMbli ObICTPbINA POCT PACXOLOB Ha NPo-
TSOKEHUM MporHo3Horo nepuopa 2015-2020 rr.
(CAGR 4,2%). Cnepgom mayT HenpepbIBHOE Npo-
W3BOJACTBO, MOCTAaBLLNKN MEANLMHCKMX YCIyr U
CcTpouTenbCTBO. [oTpebutensckme pacxodbl Ha
MOOUIIbHbIE TEXHONOMUW, COrIacHO MPOrHO3Y,
6yayT pactu ¢ natunetHum CAGR 2,5%.

"HoMmepoM 65960-16 B peecTpe CpeCTB
usMmepeHud [3]. IIpu6opsl MOryT OBITH
IIOBEPEHBI U MOJHOLIEHHO 3KCIUIyaTH-
POBAThCA HA BCEX dTANaX pa3pabOTKU
u 1npousBoacTsa CBY-3/J1€KTPOHUKH,
BKJIIOYas1 pabOTHI IO TOCYJAPCTBEHHBIM
KOHTPAKTaM.

ITo CBOUM XapaKTE€PUCTUKAM, BKIIOYAs
CTaOMIbHOCTD, AUHAMUYCCKUH INUATIA30H
U1 CKOPOCTb U3MEPEHUI, BEKTOPHBIC aHA-
JIM3aTOPBI Lener cepun Kob6aibT He yCTy-
MAIOT AHAJIOTaM OT U3BECTHBIX 3aPyOeK-
HBIX IIPOHU3BOAUTEICH U, B HEKOTOPBIX
CIIydasax, JasKe IIPEeBOCXOJAT UX.

1. McnpITano! AHAIU3aTOPHI LEeNe BEKTOP-
HbIE. WWW.rostest.ru/news/72264/.

2. AHaIU3aTOPBHI LeNel BEKTOPHBIE. PyKOBOA-
CTBO IIO 3KCILTyaTanuu. www.planarchel.
ru/Products/Measurement%20instrument/
c1220/user_manual_Cobalt_part1_rus.pdf.

3. CBUIETEIBCTBO OO YTBEPXKAECHUHM THIIA
CPEJICTB U3MEPEHUHI. AHAIN3ATOPHI eIl
BeKkTOpHBIE C1205, C1207, C1209, C1214,
C1220, C1409, C1420, C2209, C2409,
C2220,C2420,C4209, C4409,C4220, C4420.
www.planarchel.ru/sertifikaty/certificate_

cobalt.pdf. @

HoBoCcTy Mmvpa

YTo KacaeTcs pa3amepoB KOMMaHUN-3aKas34n-
KOB, TO Menkume mpMbl (o wTatom 1-9 Yeno-
BEK) obecneyar camyto 60sbLLYIO JOSH0 MUPO-
BbIX pacxofoB Ha MOGUITbHbIE PELLEHUSs, MOKY-
nas MoObunbHbIe YCTPONCTBA, NNaTs 3a yCnyru
npefocTaBfeHnsl CBS3N U MOOUIbHbIE Cep-
BUCbl. OTOT CErMeHT MPOAEMOHCTPUPYET
caMbl BbICOKMI CpefHEerofoBon TeMn pocTa
3a 5 net — 2,6%. KpynHble 1 04eHb KpyrnHble
opraHusaumm (6onee 500 4enoBek) MHBECTUPY-
toT B 9TOM rogy 6onee $2,7 mnpg B nnatchopmbl
pas3paboTKn MOBUSTLHBIX MPUITOXEHNI 1 B cCamu
NMPUNOXeHWs, CTPEMSCH MOBLICUTL MPOAYKTUB-
HOCTb paboTbl COTPYAHMKOB.

YTo KacaeTcs KapTUHbI MO pernoHam, To Asu-
aTCKO- TUXOOKeaHCKM permoH 6e3 Anoxunu, 6na-
rogapsi 3Ha4uTesibHbIM UHBECTULIMAM B Kutae,
6yaeT KpynHEenLLIMM PbIHKOM MO CyMME pacxo-
0B Ha Mo6uIbHble peLueHus. IDC oxupaet, 4to
OHM npeBbicsT $500 mnpa B 2018 . CLUA — BTO-
POV KpyMHEMLLIIA Mo pacxodam pervoH. Cnefom
npéet 3anapHas Eepona. Camblii BbICOKUIA TEMM
pocTa pacxofoB oxuaaertcs B JlaTuHckon Ame-
pvike (CAGR 4,1%). A3natcko-T1xooKeaHCKui
pervioH 6e3 AnoHun, BavxHuin Boctok 1 Adpu-
ka (MEA) Takxe npoaeMOHCTPUPYHOT POCT pac-
XO[0B BblILLIE PbIHKA B LIESIOM.

IDC
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