SJIEKTPOHHBIE CPEJICTBA: HCCJIEJJOBAHUMS, PASPABOTKHN

U. U KPUBAJIb, A. U. CKPUIIHIOK,
B. A. IIPOLJEHKO, A. B. MAPHBEHKO

Vkpauna, . Kues, OAO «Mepunuan» um. C. I1. Koponesa,
E-mail: Feedback@meridian kiev.ua

Ilpusedenwvl pexomenoayuu no evlOopy on-
MUMATLHBIX NAPAMEMPO8 MAKUX V37108 4dc-
momomepoe CBY-ouanaszona, xax npeobpa-
306amenb 4acmomsl, CUHME3AMOP YACMO-
Mbl, YCUIUMETb NPOMENCYMOYHOLL YACMOmbl,
NO36ONAIOWUX VEEAUUUMb YYECMBUMETlb-
HOCMb NPUOOPO8 U MOYHOCHb UIMEPEHUII.

B [1] aBTOpaMu OB paccMOTpPEH OOIIMIA TPUHITHIT
noctpoenus U pabotel CBY-uacroromepos UA U3-79M
u UA 4Y3-101, ognako He ObLIM yTOUHEHBI TpeOOBa-
HUS, TPEIBIBIISIEMBIC K y3JIaM 9acToToMepa. [l cre-
[IUAJTUCTOB, padOTAIOMIMX B 00JIACTH MPOCKTUPOBAHHUS
yactoromepoB CBY, oueHb Ba)KHBI U [10JIE3HBI CBEIe-
HUSI, KOTOPBIC KaCaroTCs ONITUMAJIBHBIX TapaMeTPOB Ta-
KHX Y3JI0B 4acTOTOMEpa, Kak IpeodpazoBaTeib yac-
TOTBI, CHHTE3aTOP YaCTOTHI, YCHUIIUTEIh IPOMEKYTOU-
Hol wacToTel (YIIU). OT BBIOOpaA ATUX TApamMeTPOB
3aBUCUT PElICHHEe OCHOBHOM 3a7auu, KOTOpas CTOUT
nepen pazpadorunkamu CBU-gactoTomepoB — obec-
MeUYEHNE BEICOKOTOUYHBIX H3MEPEHUH YaCTOTHI B aBTO-
MaTHYECKOM PEKHUMe pH paboTe KaKk ¢ CHHYCOUaTb-
HBIMH, TaK U C PaAHOUMITYICHBIMU cUrHaaMu. Kpo-
M€ TOT0, OT HUX HANPSMYIO 3aBHCHT JUANa30H H3Me-
pSAEMBIX YaCTOT, TOYHOCTb U3MEPEHUH, alTOPUTM pa-
0OTBI YaCTOTOMEpA M, HAKOHEII, ero rabapuThl, Macca
Y HAJCKHOCTb.

Pa6ora yacroromepoB B CBU-guanazoHe mpoucxo-
IIAT C 00s13aTeIBLHBIM TPe00pa3oBaHUEeM YaCTOT BXOTHO-
T'0 CUTHAJIA B IMANa30H 0oiee HIU3KUX MPOMEKYTOUHBIX
gactoT [2]. Ha 3TuX 4acToTax MpOUCXOIUT AaibHEeHIIast
00paboTKa CHTHAJa U €r0 H3MEPCHHUE.

B nociiennee BpeMst B YkpauHe H 3a pyOekoM B Ka-
YecTBe IIpeodpa3zoBaTeiel 4acTOThI HCTIONB3YIOT HE TOMb-
KO TAPMOHHYECCKHE CMECTUTEIH, HO U CTPOoOOCKOIHYe-
CKHe TIpeo0pa30BaTeNIi YaCTOThI (CEMILIEPHI), paboTaro-
e B quamnasone yactot jo 170 I'T [3].

OTH yCTPOHCTBA MPOU3BOAAT MPEOOpa30BaHUE Yac-
TOT BXOTHOTO CHTHaja 3a CYEeT CTPOOHMPOBAHUS €ro Ha
rapMOHHUKaX CHTHAaJIa OT [EPeCcTPanBaeMoro CHHTE3aTo-
pa 4acTOTHI.

OcHoBHbIMH y31aMu CBY-uacTOTOMEPOB SABIAIOTCS
CTPOOOCKOTTMYECKHI MPeoOdpa3oBaTeib YacTOThI, Tiepe-
CTpauBaeMblii CHHTE3aTOp 9acToThl, Y IIY, MUKPOKOHT-
posep u zp., onucaHHbie B [1].

Jlata nocTynieHus B pegakIuio
10.12 2010 .
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(HIIIT «Catypny, r. Kues)

BbIEOP OIITUMAJIBHBIX ITAPAMETPOB HEKOTOPLIX Y3JI0B
YACTOTOMEPOB CBY-IMAITA3OHA

PesynpraTtom cTpoOOCKOTMYECKOTO TPe0Opa30oBaHUs
ABJIAETCA MPOMEXKYTOUHAS YACTOTA f, , KOTOpast CBA3aHA
C M3MepSAeMbIM CUTHAJIOM f  BBIPQKCHHEM

SN E fug (1)

e N — HOMep rapMOHUKH YaCTOThI CAHTE3aTOpA f_, HA
KOTOPOH OCYyIIECTBISIETCS IpeoOpa3oBaHue. JHAK «+»
o3HauaeT, uTo npeodpasoBanne CBY-curnana npouc-
XOJIUT KaK Ha MPsIMOM, TaK U Ha «3€pKaJIbHOM» KaHa-
nax. Ha 3epkampHOM KaHaNe IPH YBEITHICHUN YaCTOTEI
CHHTE3aTOPa OT IEPBOHAYATILHOTO 3HAYCHUS IIPOMEKY-
TOYHAS 9aCTOTA YBEIMUUBACTCS, & HA TIPSIMOM — YMEHbB-
IIaeTcsl.

Ecnm mpeoOGpazoBanue OCyIIeCTBISICTCS HA 3¢pKalb-
HOM KaHaJIe, TO U3MePSEMBbIC YaCTOThI OyTyT ONPEeeIAThCS
CIICAYIOIUM 00pa3oM:

fI/BM min(3)N: Nfc min fnq max’

me max(3)N_ Nfé max 7fnq min’ )

e me min(3)N? me max(3)v —— TPAHHIIbI IMaTIa30Ha H3Me-
PSIEMBIX YacTOT Ha N-i TApMOHHUKE ITPH padOTe Ha 3epKaTb-

HOM Kanane; f ... f . — MakCUMalbHast U MUHH-

MaJibHasi YaCTOTBI, TIOJIy4deHHbIE B Ipoliecce peodpa3zoBa-

HHS U npomieume vepes nonocy YIIY; f . f  —

MMHHMMaJbHas U MaKCUMaJlbHasi 4aCTOTbl CHHTE3aTopa, B
IPaHNIIaX KOTOPBIX POUCXOUT HEPECTPOIKA €T0 YaCTOTHI.

Ecnu npeobpa3zoBaHue NPOUCXOTUT HA MPSIMOM Ka-
HaJle, TO U3MepsieMble YaCTOThI OyIyT OIpPeeNAThCS KaK

me min(l'[)N: Nfc min + fm min;
fusM max(ﬂ)Nz Nfc max +fnq max’

e fn vt min(THV? fn s max(my —— TPAHHILIBI IHAMNa30Ha H3-
MepsEeMbIX 4acTOT Ha N-1 rapMOHHUKE TP paboTe Ha Ipsi-
MOM KaHaJe.

YacroTsl cuHTe3aTopa 1 noyioca Y114 BeiOpaHb! pa-
BIJILHO B TOM CJIy4ae, €CIIH BBIMOIHICTCS YCIOBUE

)

me max(3)N 2 M min(IT)N* (4)

KpOMe TOT'0, JOJIDKHO OCYHICCTBIIATHCA ICPEKPBITHE
H3MEPAEMBIX 4aCTOT IIPH pa60Te Ha l-ﬁ, 2-f/’I, a TaKXKe
MMOCICAYIOIUX TapMOHHUKAX, T. €. JOJKHBI OTCYTCTBO-
BaTh TaK HA3bIBACMBIC MCpTBBIe 30HBKI, TAC I/I3MepeHI/Ie
HEBO3MOXXHO, a4 3HAYHUT, JOJI’KHO BBIITIOJIHATHCA YCJ'IOBI/IC

©)

me max(IT)N meM min(3)N+1"
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Howmep rapmonuku N onpenensiercs 1mo cieayolie-
MYy aJIrOpUTMY.

[To komMaHie MUKPOKOHTPOJIJIEPA MTPOUCXOAUT TIOIIIa-
roBas MepecTpoiika YacTOThl CHHTE3aTOpa C MaKCUMaJIb-
HOTO 3HAYEHHUs 10 MUHUMAJIBHOTO, T. €. C f, 110 f min?
110 TTosiBiieHus Ha Bexone Y 1Y curaana mpomeskyToqHOMH
gactotel /.. Ilocne sToro mepectpoiika cuHTE3aTopa
OCTaHABJIMBAETCS U U3MEPAETCSA €TO YaCTOTA f,| U IIPOMe-
KYTOYHas 4acToTaf . 3aTeM 9acTOTa CHHTE3aTOpa CMe-
IAETCS Ha BEMYMHY Af., ¥ CHOBA IPOU3BOIUTCS BBIYHC-
JIeHHE 1 3aNOMUHAHHE YaCTOTBI CHHTE3aTOpa Jo= ft3 A
¥ COOTBETCTBYIOIIIEE €1 3HAUCHNE IIPOMEKYTOTHON Jac-
TOTBI ma2°

Howmep rapmonuku N onpeniessitoT Kak

N =\ oo = fun /fcz = Jal- (6)

TpeOGoBanus, npeabsiBiseMble K CTPOOOCKONUYe-
CKOMY IPeodpa3oBaTel0 YacTOThI

Crpobockonuyeckuii mpeoOpazoBaTeh 4aCTOTHI (J1a-
nee — npeoOpazoBaTeb) IOKEH BHIIIOIHATH CBOIO [V1aB-
HYIO 3a1a4y — IpeoOpa30BhIBATh YaCTOTY BXOIHOTO
MU3MEPSIEMOT0 CHTHAIA. DTO IPpeoOpa3oBaHNe OCYIIECTB-
JIACTCs Ha TapMOHUKAaX 4aCTOT CUHTE3aTopa. OCHOBHBI-
MU ITapaMeTpaMHy peoOpa3oBaTels IBISIETCS AUaTa3oH
npeodpa3yeMbIX 4acTOT M KOA(PPHUIIMEHT peodpa3oBa-
HUsI, KOTOPBIH TOMDKEeH 00eCIIeunBaTh Ha €ro BHIXOJIE J0-
CTaTOYHBIH YPOBEHB IIPEOOPA30BAHOTO CHTHAJA.

B uactoromepax UA YU3-79M n UA Y3-101 ucnosns-
3YIOTCS IPeoOpa3oBaTein COOCTBEHHOTO M3TOTOBJICHUS.
Tak, B muanazone uaMepsieMbix 9actot ot 200 MI' o
18 I'Ty mcnonb3yercst mpeoOpa3oBaTesib B MUKPOIIOIOC-
KOBOM HCIIOJIHCHUH € KOAKCHaIbHBIM BxomoM. OH obec-
neyrBaeT ko3 duiueHT npeodpazosanus —45...—50 n1b
B IOJIOCE MPeoOpa3oBaHHbIX 4acToT oT 40 no 130 MI',
Ha 4acTOTax CUHTe3aTopa B iranazone ot 329 10470 MI 1.

B nuanazone m3mepsiembix yactor ot 18 1o 40 I'Ty
HCTIOJNB3YIOTCS TTPeoOpa3oBaTesid ¢ BOTHOBOIHBIM BXO-
oM. OHu obecriednBaroT ko3 duumeHt npeodpazopa-
Hus —50 1b B monoce yactot ot 40 10 130 MI'u. Cunre-
3aTOpP YaCTOTHI ITPU ATOM ITEPECTPANBACTCS B HANa30HE
ot 458 1o 470 MI'y ¢ mmrarom 200 xI'1r.

Bb160p onTMMANBHBIX IAPAMETPOB CHHTE3aTOpA
4acTOThI

Br160p Anana3zoHa nepecTpoiKy 4aCTOThI CHHTE3aTO-
pa 00ycCIOBIIEH, B TIEPBYIO OYepenb, HOMEPAaMH TrapMo-
HHK, Ha KOTOPBIX Oy/eT MPOUCXOAUTh MPeoOpa3oBaHue
BXOJHOTO M3MEPSEMOro CUTHANa, a OHHU, B CBOIO Oue-
pellb, 3aBHCAT OT €r0 4aCTOThI — YEM BBILIE U3Mepsie-
Mast 9acToTa, TeM 0oJiee BBICOKUMH Oy/lyT TapMOHHKH.

H3BeCTHO, UTO ¢ POCTOM HOMEpA FAPMOHHUKH ypO-
BEHB ITPe00Pa30BaHHOTO CUTHAJIA TTAJAeT 10 AKCIIOHEH-
uagbHOMY 3aKkoHy. C Ipyro# cCTopoHEl, 00Jee BEICOKO-
YACTOTHBII CUHTE3aTOp TPYAHEE Peaan30BaTh MpaKTHIe-
cku. [ToaToMy uayT Ha KOMIIPOMUCCHOE pelleHHe. IDTO
MOXHO MOKa3aTh Ha IPHMeEpE.

JomyctuM, HeoOxonumo u3mMepuTh yactoty 40 [T

Ecnu MmakcnManbHast 9acToTa CHHTE3aTopa, HalprMep,
1000 MI'y, To MakcuMalbHbI HOMEP TapMOHHMKH, Ha
KOTOPOH MPOUCXOIUT TPeoOpa30BaHUE YaCTOThL, OyleT

40-10°T'y
max T 1 10 40
1-10°T'g

TexHUuUecKkH peann3oBaTh TAKOW CUHTE3aTOP 10BOJIb-
HO CIIOKHO, IIOATOMY HEOOXOTUMO ITOHUKATh €0 YacTo-
Ty C KOMIPOMHCCHBIM BEIOOPOM ONITUMAIILHOTO HOMEpa
TapMOHUKH.

Tak, B yacroromepax UA Y3-79M u UA U3-101 Bepx-
Hsig yactota cuHTe3aropa pasHa 470 MI'n. Torna Ha va-
ctote 40 I'T'1 MakcMaIbHBINH HOMEpP FapMOHUKH OyJeT

_40-10°Tu
" 470-10°Tn
Crpobockonuueckuii mpeodpa3oBareib 4acTOTHI, KO-
TOPBIH UCIOJIE3YETCS B YACTOTOMEPE, Ha TAPMOHUKAX C
HOMEpaMU He BhIIIe 86 00eCreYnBaeT JOCTATOUHBIHN IS
paboThl ypOBEHb MPEOOPA30BAHHOTO CUTHATIA.
MHuHHMaITbHAS YACTOTA CHHTE3ATOPaf, ., COOTBETCTBY-
ro1gas yCJIOBUAM U3MEPECHUA MHUHHAMAaJIbHOM YaCTOTHI CUT-
HaJ1a 3M min? BBIUHMCIIACTCA U3 BBIPAKCHUA

me min: Nfc min_fm max’

e f.. i — MHHUMAJIbHO BO3MOXKHAs M3MeEpsAeMast

4acToTa CHrHana; f . - — MakCuMajbHas MPOMEXKy-
TOYHAas 4acTOTa NOJIOCK Iporryckanus Y I1Y.
Torma

fc min: (fI/BM min+ﬁ[q max)/N' (7)

Tak kak MHHUMAJbHAS YacTOTa U3MEPSCTCS Ha Iep-
BOH TapMOHUKE, T. €. N=1, momyunm

fc min_ (8)

B wacroromepax UA Y3-79M u UA U3-101 munu-
MajibHasg 4acToTa u3MepeHus cocrasiuger 199 M,
Jrg ma— 130 MI'n, a 3Hagmr =329 MTI'l.

Ocoboe BHUMaHHE HEOOXOANMO YIEIUTh BEIOOPY Be-
JIMYMHBI TIPUPAIIEHUS YaCTOThI CHMHTE3aTOpa Af, TpH
ornpeeieHny Homepa rapMoHuKH N o popmysie (6). Ee
ClleryeT BEIOMpATh M3 COOOpaKeHM KOMIIPOMHUCCA MEK-
Iy OITHO3HAUHBIM OTIPEIIeTICHNEM HOMepa TapMOHUKN N
MIPU U3MEPEHUH YaCTOTHI C OOJIBIIION ICBHAILIUCH 1 N3Me-
pEeHHEM Hecylel YaCTOThl KOPOTKUX PAIOUMITYIbCHBIX
CUTHAJIOB HAHOCEKYHIHOM JtnTenbHoCTH. Eciu Af_ Oy-
JIET MEHBIIIE ICBHAIINU H3MEPSIEMON YaCTOTHI, TO PE3yITb-
TaT U3MEPEHUSI MOXKET OBITh JIOKHBIM H3-32 HEOJHO3HAY-
HOTO OTIPEICTICHNs] HOMEpa TAPMOHUKH V.

[Ipu u3mepennn Hecymen YaCTOThI PaAHONMITYIIhC-
HBIX CUTHAJIOB HAHOCEKYH/THOH JITTUTEIbHOCTH a0COJIOT-
Hasl IOrpelHoCTb n3Mepenus cocrasirieT 300—400 kI,
4acTOTBL i, Jrn B GOpmyne (6) OyayT u3MepeHsl ¢
9TOU NOTPEUTHOCTHIO, YTO IMIPUBEIET K HEOMHO3HAYHOCTH
B omnpeneneHun HoMepa rapmonuku N. [Toatomy Benu-
qyHa Afc JIOJDKHA OBITH KaK MOYKHO OOJIBIIIE.

C apyroit CTOpOHBI, BEIOOP BENMMYUHBI Af OrpaHu-
4eH nojiocoi mpornyckanus YITU. [Toatomy u3 coodpa-
KEHUH ONTUMM3aLUK KOHCTPyKLuU B uactotomepe UA
Y3-79M Benuuuna Af, BeiOpana pasHoii 1 MI'n, B vac-
totoMmepe UA U3-101 B nuana3one yacTotsl oT 18 1o
25 TTu Af,= 800 kI'n, a B qnanasone ot 25 10 40 I'Tu
Af =400 xI'm.

S .
HU3M min 14 max

¢ min
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Bennunna pa3zpemnieHus o yactote (AUCKPETHBIH 1ar
MEPECTPOMKN YaCTOThl CHHTE3aTOpa) BhIOWpaeTCs U3
YCIIOBHS JOCTATOYHON (PUIBTpAIMK YACTOTHI JUCKPETa,
ontuMalibHOHU noJiockl YITY u BEIOpaHHOT0 MaKCUMallb-
HOT'0 HOMEpa F'apMOHHUKHU.

B gacroromepax UA Y3-79M u UA U3-101 mar nepe-
CTPOMKM YacTOTHI CHHTE3aTopa BEIOpaH paBHbM 200 kI 1.
Ota yacToTa Ha ()OHE BEICOKUX YAaCTOT CHHTE3aTOpa JIeT-
KO OT(HIIBTPOBBIBACTCSI, U 00ECIEUNBACTCS YPOBEHb I10-
OOYHBIX COCTABIISAIONIMX B CUTHAJIE CHHTE3aTOPa MOPAI-
ka 65—70 nb.

Bbi6op ontumaibHoii mosocsr YITY

ITonoca yactot YIIY BbIOupaeTcs ¢ yueToM HeCKOJb-

KUX YCJIOBHII.

BepxHsis 4acToTa MOJIOCH MPOMyCKaHus f, max HE
JOJDKHA OBITH OOJIBbIIIE MAKCHMAIIFHO BO3MOYKHOM Yac-
TOTHI TIpeoOpazoBanus. [Ipu cTpoOOCKOTMYECKOM TIpe-
00pa3zoBaHNHN MakcCHMaIbHAas TpeoOpa3oBaHHAs IPOMe-

JKYyTOYHAs 1aCTOTa OINPEACIIACTCS KaK

fC max
fnq max S 2 ° (9)

B gactoromepax UA U3-79M u UA U3-101 BepxHss
4acToTa cuHTesaropa f, - BbiOpaHa pasHo# 470 MI'm.
Torna

470 MTI'y
fnq max — A

Kak npaBnino, Ha OIM3KHX K MAaKCUMAIBHBIM IIPO-
MEKYTOYHBIX 4aCTOTAX HE PabOTAIOT, T. K. C POCTOM f,
k03¢ uIHeHT mpeodpa3oBaHus U OTHOIICHUE CUTHAN/
mryM nangaiot. [Tosromy u3 nuamasona npeoOpa3oBaH-
HBIX IPOMEXXYTOUYHBIX YACTOT «BBIPE3AOT» ONPEeIICH-
HYI0 TOJI0CYy — OTfrm min 1O fnq max’

Jomyctum, npu n3mepeHuu BXoHou yactotel 18 I'T1y
B MOMEHT OIpeIeIeH s HoMepa TapMOoHUKHU N 110 hop-
Myiie (6) mepBas IIPOMEKYTOIHAS 4aCTOTa /| HAXOUT-
cs1 B LIEHTpE NoJI0ChI mponyckanus. Ecau npeobpasosa-
HUE YacTOThI Ipou3oiaeT B paitone 470 MI'n, To

_ 1810’ T'm
™ 470-10° I'n

Ecnu 3nauenue N B3ATh C 3a1acOM, HapUMED,
N = 45, TO IPH CMEIEHHH YacTOThI CHHTE3aTOpa Ha
+1 MTI'n npu onpeneneHuy Homepa rapMOHUKH N 3Haue-
HHE BTOPOH MPOMEKYTOUHOM 4acTOTHI Oy/IeT paBHO
SN M. =451 MI'n = 45 MI'n.

ITpu sToM mupuHa noaockl npomyckanusa YIIY non-
skHa cocTaBiATh [T =45 MI'n - 2 =90 Ml 1.

C npyroit CTOpOHBI, TPY U3MEPEHHUH HECYIEH Jac-
TOTBI PaIMOUMITYJbCHBIX CUTHAJIOB HAHOCEKYHTHOH [UIH-
TENBHOCTH, pomyctum T, > 300 He, HE0O6X0aMMO, YTO-
OBl B paIMOMMITYJIbCE JUTUTEIbHOCTRI0 300 HC momec-
TUJIOCh HE MEHEE JECATU MEPUOJ0B MPOMEKYTOUHOM
npeoOpa3oBaHHON YacTOTHL. B mpoTHBHOM ciydae He-
cymiasi yactora OymeT M3MepeHa ¢ OOJNBIIOH morpemn-
HOCTBIO (110 400 k['11 MO aGCONMIOTHON BETUYHMHE) U yBE-
JUYUTCS BPEMs U3MEPEHHUSL.

Ecmu f =40 MI'u, To nepuoa npeodpa3oBaH-

. 4 min
HOU HECYIICH YaCTOTBI COCTAaBUT

=235 MIL.

40-10° I'y

[Ipu 3TOM MUHMMAITBHOE KOJIMYECTBO MpeoOpa3oBaH-
HBIX IIEPUOAOB OYy/IeT paBHO

300 uc
n ==
25 HC

DT0 03HAYAET, YTO B MPEOOPA30BAHHOM PaAJIMOUMITYITh-
ce qmutenbHOCThIo 300 He Oynet nomemarbes 12 nepro-
JIOB IIPe0Opa30BaHHOM POMEKYTOUHOM 9acToThl 40 MI 1,
YTO BITOJIHE TTPUEMIIEMO.

W, HakoHel, U3BECTHO, YTO YeM MIMpE TOI0ca Mpo-
MyCKaHUsl, TeM MEHbIUM Ha Bbixojae YIIY Oyner oTHO-
IICHUE CUTHAJI/IIIYM, KOTOPOE B UTOT€ MOXKET CTaTh HHIKE
JIOTTYCTUMOTO TIOpOTa.

Hcxomst 3 Bcex MepeyrcIeHHbIX OTPAaHMYEHHH B Yac-
toromepax UA U3-79M u UA U3-101 nonoca VIIY BbIO-
pana ontumanbHON — oT 40 1o 130 MI'm.

Takum 00pazom, Npu U3MEPEHUN BXOTHOU YACTOTBI
B nuanasone ot 0,2 mo 18 I'T mpu namamaszone repe-
CTPOWKH 4acTOTHI cuHTe3aropa oT 329 no 470 MI'
CMENIEHUH 9acTOThl cuHTe3aTtopa Af, = 1 MI'n nipu ompe-
JIETICHUY HOMepa TapMOHHUKH MaKCHUMAalbHOE M3MEHEe-
HUE TPOMEKYTOUHON YaCTOTHI Oy/IeT COCTABIATH HE 00-
nee £45 MI'n. [TostoMy IpomesxyTouHas 4acTora f, , B
(opmyie (6) He OyeT IPU 3TOM BBIXOAUTH 32 IPEIEIIbI
MOJIOCHI TIPOITYCKaHMUS.

Jlst nuanazona gactot Beime 18 ' B wacroTomepe
UA Y3-101 Bo n3bexaHue BBIXO/Ia TPOMEXKYTOUHOM Jac-
TOTBI 32 TIPEIEITBI TIOJIOCHI IPOITyCKaH!s yMEHbIIIEHA Be-
JIMYUHA CMENIEHHs 4acToThl cunHTe3atopa Af,. Tax, B

nuamnasone yactor ot 18 mo 25 I'T Afc =800 k['uy n
MaKCUMaJIbHBIF HOMEp TAPMOHUKH 3]I€Ch HE MTPEBhIIIACT
54. B quamnazone yactoT oT 25 10 40 I'T'1x Afc =400 x['1
IIPU MaKCUMaJIbHOM HOMEpPE TapMOHUKH §6.

B nepBom cinyyae uaMeHeHHe IPOMEKYTOUHOM Jac-
TOTHI OyZIeT paBHO
S = 0,8 MI'nt - 54 = 44 MI'Ly,
a BO BTOPOM
Jin = 0,4 MI'n - 86 = 34,4 MI'n,
4yTo MeHble 45 MI'11 B 000uX ciydasx.

5 He.

md min

12.

HakoHer, koria OCHOBHBIE TIapaMETpPhI y3JI0B BbI-
OpaHbl, 11e1eco00pa3HO MPOBEPUTH BHITIOHEHUE TPEOO-
BaHW, U3M0kKEeHHBIX B popmynax (2) u (3).

ITpu pabote Ha iepBoii rapmonuke (N=1):

Jra min(3) 199 MI'w;
Jris max(3) — 430 MTI'L;
Sris min(D) — 369 MI'w;
Jrs max(TT) = 600 MTI'1.
ITpu pabote Ha BTOpO# rapMoHuke (N=2):
Jrs min(3) — 528 MI'1;
Jris max(3) — 900 MTI'm;
Jra min(l) = 698 MI 1

fusM max(IT) =1070 MFLI
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[TpoBeneHHas mpoBepKa MOKA3bIBACT, UYTO IPH padboTe
Ha NIepBOM rapMOHMKE MPSIMOT0 U 3ePKATBHOTO KaHAIOB
BO3MO)KHO U3MEPECHUE BXOMHON YACTOTHI B JHANa30HE
ot 199 o 600 MI't1 6e3 «MEepTBBIX 30H», IPU 3TOM BBI-
nosnHsiercs yciosue (4), T. e. 430 MI'y > 369 MI . [pu
paboTe Ha BTOpOI TapMOHMKE BO3ZMOYKHO H3MEPEHHE Ja-
cToThI B inana3one ot 528 no 1070 MI'u. ITpu sTOM BbI-
nonHsieTcs ycnosue (5), T. e. 600 MI'p > 528 MIm.

B nenom, muana3oH u3MepeHust BXOAHBIX YaCTOT Ha
MIEPBOY U BTOPOi rapMOHHKAX OyIeT HAXOJUTHCS B IIpe-
nenax ot 200 no 1070 MI'u. Ha caenyromnux rapMoHu-
Kax MPOBEPKY MPOU3BOAUTH HE 0043aTeIbHO, ECIIU Ie-
PEKPBITHE TIO YACTOTE OCYIIECTBISIETCs Ha | -1 1 2-1 rap-
MOHHUKaX.

AJ'[FOpPlTM H3MepeHus

PaccMoTpuM anropuT™M M3MEPEHUS 4acTOTHI B JUa-
ma3one ot 0,2 no 18 I'T'm.

[Tpwm BBesIcHUY TiprOOpa B PEXKUM U3MEPEHHS OCYIIIe-
CTBIISETCS MEPECTPOKKA YACTOTHI CHHTE3aTOpa f, CBEPXY
BHU3, T. €. ¢ yacToThl 470 1o 329 MTI'u. Ilocne Haxoxe-
HUs TIEPBOH NPOMEXKYTOUHOM YaCTOTHI f | MPOUCXOIHUT
OCTaHOBKa CHHTE3aTOPa U U3MEPSIOTCS frr: o 1S

[To xomaH1e MUKPOKOHTPOJLIEpa YaCTOTa CHHTE3aTO-
pa cmemaercs Ha Af, =+ 1 MI'n, nocne 4ero Haxoust
3HA4YEHUE BTOPOH IPOMEKYTOIHOM YaCTOTHI f , M Jac-
TOTBI CUHTE3aTOpa fC y= fc E 1 MIm.

ITo popmyme (6) onpenemnsieTcss HOMep TAPMOHUKH V1.
3areM yacToTa CHHTE3aTopa BO3BpamacTcs o0paTHo, U
CHOBA BBIYHMCIIsIeTCS HOMep rapmonuku N2. [Iporenypa
TIOBTOPSIETCS MIATUKPATHO, U3MEPEHHBIE 3HAYCHUS TAPMO-
HUK OKPYIVISIFOTCS M cpaBHMBatoTCs. [Ipu goCTHXKEHUH
WX PaBEHCTBa HOMEP TAPMOHHMKH 3aHOCHTCS B MaMSTh
MHUKPOKOHTpOJIIEpa, B KOTOpoM 1o ¢dopmysne (1) BbI-
YHCIISIETCS MCKOMast yacTora f, . . Pesynbrar usmepenust
BBICBEUMBACTCS HA MHIIUKATOPE.

B muanazone yactot ot 18 1o 25 [Tiimor 25 o 40 [Ty
M3MEPEHUS TPOUCXOMIAT aHAIIOTUYHO, HO C Pa3HBIM CMe-
IEHMEM YaCTOThL B IiepBoM juanaszone Af, = 0,8 MI', a
BO BTOpoM — Af. = 0,4 MI'm.

[Ipouiecc m3MepeHus: HeCyIIeH 9acTOThI PaTuONM-
IMYJIbCHBIX CUT'HAJIOB aHAJIOTMYCH BbIICONNMCAHHOMY.
L

TaxuM 00pa3zoM, BEIOOpP ONTHMANBHBIX TAPAaMETPOB
takux y3nmoB CBU-4actoroMepoB, kak cTpoOOCKOTIHYE-
CKHI1 TpeoOpa3oBaTesh YaCTOTHI, CHHTE3aTOP YaCTOTHI H
VIIY, no3Boiui cO31aTh BBICOKOUYBCTBUTENBHBIE Yac-
TOTOMEPBI, KOTOPbIE pabOTAIOT B O4YEHb ITUPOKOM THAaIla-
30He — OT 200 MI'11 1o 40 I'T'11 1 oTiIMuaroTcest HaEKHO-
CTBIO UBMEPEHUN.

VYnanock Takke aBTOMaTU3UPOBATh POLIECC U3MEpPe-
HUS 4aCTOTHI U allllapaTHO COBMECTHUTh MPOLIECCHI U3Me-
PEHHUS KaK HeCyllel 4acTOThl paluOUMILYJIbCHBIX CUTHA-
JIOB, TaK U YaCTOThl CUHYCOUJJAJIbHBIX CUTHAJIOB.

Hcnonb3ys npuBeIeHHbIE PEKOMEHIAIIUH 110 BBIOOPY
ONTHUMAJIBHBIX MTAPaMETPOB Y3JI0B HaCTOTOMEpPA, CTICIHU-
amuctel OAO «Mepuanan» um. C. [1. Koponesa nauanu
MozepHuzanuto yactoromepa UA U3-101. B monepHu-
3MPOBAHHOM YaCTOTOMEPE BMECTO BOJHOBOIHBIX CTPO-
0OoCKOMUYECKUX MpeodpazoBarenell YacToThl OyeT uc-
TIOJTE30BAH ITHPOKOTIOIOCHBINA CTPOOOCKOITHYESCKII CMe-
CTUTEb B KOAKCHUAJIBLHOM HCIOJHEHUHU. JTO MO3BOJIUT
YIEUIEBUTH TPUOOP, ClIeTaTh ero 0ojee yI00HbIM B IKC-
TUTyaTallui ¥ PaCIIUPUTh CEePhl €0 MPUMEHEHHS.
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TemaTruka BbICTABKH

U3MepUTeIIbHAs annapaTypa.

Onruyueckre N3MEpUTEIbHBIE TPHOOPHI.
ITpnbops! a7t ©I3MEPEHNS 1 KOHTPOJIS AABIICHHUS.
CueT4YnKH HIeKTPOIHEPTUH, BOJIBI, Ta3a, TeIIa.

[IpnGops! 1 HaTINKH 1151 H3MEPEHHS BECa.

[TpuOOpEI 171 U3MEPEHUSI BDEMEHH U YaCTOTBL.
ITpubGops! i1t TEeMIIEpaTypHBIX H3MEPEHUH.

VVVVVVVYVY VVY

14-1 cnenmaJu3MpPOBAHHASI BBICTABKA
25—27 okrs0ps 2011 roga
IBL "Paamup Ixcrnoxo/a"

(Ykpauna, . XapbKoB, yi1. Akagemuka [lasiioBa, 271)

» KOHTpOIbHO-U3MEPUTEIbHBIE TIPUOOPBI ISt SIIEKTPHIECKUX IIETICH 1 CETEH.

» DIIeKTPHUYECKOE, IEKTPOMEXaHHYCCKOE, MEKTPOPUIMICCKOE, IEKTPOXUMUIECKOS
N3MEPUTENBEHOE 000PYI0BAHHE AT U3MEPEHNS HE ANIEKTPUUECKHX [TapaMETPOB.

» DIeKTPUYECKUE U IEKTPOHHBIC KOHTPOIbHO-U3MEPHUTEbHBIC TPUOOPBI IS 1a00-
PaTOPHBIX U SJIEPHBIX UCCIICIOBAHMUI.

DJIeKTPOHHOE KOHTPOJIbHO-N3MEPHUTEIILHOE BHOPAIIMOHHOE 1 aKyCTHYECKOE 000pyI0BaHNE.

MarnuTHas 1 3JIeKTpOMarHUTHast H3MEpUTEIbHAs allapaTypa.

JIMHeWHO-yIII0BbIE U3MEPEHNS, IPUOOPBI ISl K3MEPEHUs IepeMEIeHHI, Teoie3nIecKasi, Tornorpaduyeckas

O60pyI[OBaHI/Ie JJI1 UBMEPECHHNA U KOHTPOJIA Oﬁ’LeMa, YPOBH: U pacXxoa ) KUJAKOCTHBIX U I'a30BbIX CPCI.

[Tpubops! 151 KOHTPOIIS TEXHOIOTHIECKUX IPOIIECCOB.

TexHoMmorus M KOHCTPYHPOBAHHUE B YTIEKTPOHHOI anmapatype, 2011, Ne 3

13



