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IIpusedenwvl pexomenoayuu no evlOopy on-
MUMATILHBIX NAPAMEMPO8 MAKUX Y3108 Yac-
momomepose CBY-ouanaszona, xax npeobpa-
306amenb 4acmomsl, CUHME3AMOP YACMO-
Mbl, YCUIUMETb NPOMENCYMOYHOL YACMOmbL,
NO380MAIOWUX VEEIUUUMb YYE8CTNEUMElb-
HOCMb NPUOOPOE U MOYHOCHb USMEPEHUII.

B [1] aBTOpamMu OBIIT paccCMOTPEH OOIIHMIA TPUHIIHIT
noctpoenus u padotel CBU-uacroromepor UA U3-79M
u UA UY3-101, omnako He ObUIH yTOYHEHBI TpeOoBa-
HUS, TPEIbSIBIISIEMBIC K y3JIaM 9acToToMepa. [l cre-
[IUAJTUCTOB, pa0OTAIOIINX B 00JIACTH MIPOCKTUPOBAHUS
yactoromepoB CBY, oueHb BayKHBI U MOJIE3HBI CBEIE-
HUSI, KOTOPBIC KAaCAaIOTCs ONTUMAJIBLHBIX ITapaMeTPOB Ta-
KHX Y3JI0B 4acTOTOMEpa, Kak npeodpa3zoBaTeib yac-
TOTBI, CHHTE3aTOp YaCTOTHI, YCHIIUTEIh TPOMEKYTOU-
HoH wacToTel (YIIU). OT BBIOOpaA ATUX TAapamMeTpoOB
3aBUCUT pElICHHE OCHOBHOM 3a7auu, KOTOpasi CTOUT
nepen pazpadorunkamu CBU-gactoTomepoB — obec-
MIEYEeHNE BEICOKOTOUYHBIX H3MEPEHUN YaCTOTHI B aBTO-
MaTHYECKOM PEKUME TpH paboTe KaKk ¢ CHHYCOUJalb-
HBIMH, TaK U C PaAHOUMITYIbCHBIMU cUTHaNIaMu. Kpo-
Me TOT0, OT HUX HANPSMYIO 3aBHCHT JHANa30H U3Me-
pSAEMBIX YaCTOT, TOYHOCTh H3MEPEHUH, allTOPUTM pa-
0OTBI YaCTOTOMEpA W, HAKOHEI, €ro radapuThl, Macca
Y HAJCKHOCTb.

Pabora uacroromepoB B CBY-nuana3one mpoucxo-
IIUT ¢ 00s13aTeTFHBIM IIPEOOPa30BaHUEM YaCTOT BXOIHO-
T'0 CUTHAJIA B IMAIa30H 0oree HI3KUX MPOMEKYTOTHBIX
gactoT [2]. Ha 3TuX yacToTax MpOUCXOIUT AajbHEHIIast
00paboTKa CUTHaJIa ¥ €r0 U3MEPEHHE.

B nociiennee BpeMst B YkpauHe U 3a pyOekoM B Ka-
4ecTBe MpeoOpa3oBaTeleil YaCTOThI UCTIONB3YIOT HE TOJThb-
KO TAPMOHHYECKHE CMECTUTEIH, HO U CTPOoOOCKOIHYe-
CKHe TIpeoOpa30BaTeId YaCcTOTHI (CEMILIEPHI), padoTaro-
e B auarnasone yactot o 170 I'T [3].

OTH yCTPOHCTBA MPOU3BOAAT MPEOOPA30BAHUE Yac-
TOT BXOTHOTO CHTHaJIa 3a CYeT CTPOOMpPOBAHUS €ro Ha
TrapMOHHUKaX CHTHAJIa OT MEPeCcTPanBaeMoOro CHHTE3aTo-
pa 4yacToTHlI.

OcHoBHbIMHU y3s1aMu CBY-uacToTOMEpOB SABISIIOTCS
CTPOOOCKOITMYECKHI MMPeodpa3oBareib YacTOThI, Tepe-
CTpauBaeMblii CHHTE3aTOp 4acToThl, Y1, MUKPOKOHT-
poJuiep u Jip., onucaHHbie B [1].

JlaTta nocTynieHus B peaakuio
10.12 2010 .

Omnnonenr k. m. n. 3. H. I[7TYIIEYEHKO
(HIIIT «Catypny, r. Kues)

BbIEOP OIITUMAJIbHBIX I[TAPAMETPOB HEKOTOPLIX Y3J10B
YACTOTOMEPOB CBY-/IMAITA3OHA

PesynbraTtom cTpoOOCKOTMYECKOTO TPe0Opa3oBaHus
ABJIAETCS TIPOMEXKYTOUHAS YACTOTA f, , KOTOpast CBA3aHa
C M3MepSAeMBbIM CUTHAJIOM /. BBIPQKCHHEM

SN E fua (1)

e N — HOMep rapMOHMKHM YaCTOThI CHHTE3aTopa f,, Ha
KOTOPOH OCYIIECTBIICTCS IpeoOpa3oBaHue. JHAK «4»
03Hauaert, 4To npeobpazoBanne CBY-curnana mpowuc-
XOJIUT KaK Ha MPSIMOM, TaK U Ha «3epKaJbHOM» KaHa-
nax. Ha 3epkaibHOM KaHaJe IPH yBEITNICHUN YaCTOTEI
CHHTE3aTopa OT [IEPBOHAYAIEHOTO 3HAUSHHUS IPOMEKY-
TOYHAs 9aCTOTA YBEIIMUUBACTCS, 4 HA TIPSIMOM — YMEHB-
TraeTcsl.

Ecnu npeoOpaszoBaHne OCyIIECTBISCTCS HA 3epKallb-
HOM KaHaJIe, TO U3MePsieMbIC YaCTOThI OyTyT ONPEEeIAThCSI
CIIEAYIOIUM 00pa3oM:

fI/BM min(3)N: Nfc min _frm max’ )
fl./ISM max3)N Nf; max 7f;1q min’ )

e me min(3)N? me max(3)v —— TPAHHIIBI JIMAIIa30Ha H3Me-
PpsIeMBIX YacTOT Ha /N-i rapMOHHKE MY padoTe Ha 3epKalb-

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

MaJibHasi YaCTOThI, OJIyYEeHHbIE B IIPOLIECCE MPeodpa3oBa-

HUS U npomieume vepes nonocy YIIY; f .. f  —

MHUHUMaJIbHas U MaKCUMaJIbHasl 4aCTOThl CUHTE3aToOpa, B
TPaHMIAX KOTOPBIX IPOUCXOIUT IEPECTPONKA €T0 YACTOTHI.

Ecnu npeobpa3oBaHue NPOUCXOIUT Ha MPSIMOM Ka-
HaJle, TO U3MepsieMble YaCTOThI OyyT ONPENENAThCS KaK

me min(H)N: Nfc min + fm min’
~fl/13M max(l'[)Nz Nfc max +ﬁ1q max’

e f, .. min(HA? Jrisan max(Iyy —— TPAHUIIBI JINANa30Ha H3-
MepseMbIX YacTOT Ha N-I TapMOHHUKE MPH padoTe Ha Tpsi-
MOM KaHaJe.

Yacrotsl cunTe3aropa u nosoca Y 1Y BeiOpans! npa-
BWJIBHO B TOM CJIy4ae, €CJIH BBIMOIHICTCS YCIOBUE

)

me max(3)N 2 n3m min(IHN* (4)

Kpowme Toro, 10/5KHO OCYLIECTBIATHCS NEPEKPHITHE
M3MEpSIeMBIX YacTOT MpH padoTe Ha 1-U, 2-i, a Takxke
MOCJIEYIOIINX TAPMOHUKAX, T. €. JOJKHBI OTCYTCTBO-
BaTb TaK HAa3bIBA€MbIC MEPTBBIC 30HbBI, TZIC U3MEPCHUEC
HEBO3MOKHO, & 3HAUUT, JOJKHO BBITIOJIHATHCS yCIIOBUE

)

me max(IHN 2 u3m min(3)N+1"
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Howmep rapmonuku N onpezensercs 1o cienyrore-
MY aJropuTMmy.

Mo xoMaHe MUKPOKOHTPOJLIEpA IPOUCXO/IHT IIOIIA~
roBast IIEPECTPOIKa YaCTOTHI CHHTE3aTOpa ¢ MAKCHMAJIb-
HOT'O 3HAYEHUS 10 MHHMMAJILHOTO, T. €. C fC max 1O fc min?
10 TTosiBiIeHMs1 Ha Beixoze Y 1Y curHasma mpoMexxyToqHON
gactotsl f . Ilocie sToro mepecTpoiika cuHTe3aTopa
OCTaHABJIMBAETCS U U3MEPSAETCSA €TO YaCTOTA f,| U IIPOMe-
JKYTOYHAs 4acToTaf . 3aTeM 4acTOTa CHHTE3aTOpPa CME-
IAETCS Ha BEMM4MHy A, ¥ CHOBA IPOU3BOUTCS BBIYHC-
JICHNE H 3aNIOMUHAHHE YaCTOTBI CHHTE3aTOpa Joo= fg A
Y COOTBETCTBYIOIIIEE € 3HAUYCHNE TIPOMEKYTOTHON Jac-
TOTHBI ma2°

Howmep rapmonuku N onpeniessitor Kak

N :| fip— f‘.‘+1|/| fro— fﬁ]l' (6)
TpeOoBanusi, mpeabsiBJsieMble K CTPOOOCKONNYe-
CKOMY IpPeodpa3oBaTesl0 YacTOThI

Crpobockonuyeckuii mpeoOpa3oBaTelb YaCTOTHI (1a-
Jiee — mpeoOpa3oBaTeib) OMKEH BBITOIHSITEH CBOKO TJIaB-
HYI0 3a/lady — MpeoOpa3oBbIBATh YACTOTY BXOIHOTO
H3MEPSEMOT0 CUrHaJIa. DTO Mpeodpa3oBaHUe OCYIICCTB-
TsieTcs Ha TApMOHUKAX 4acTOT cuHTe3aTopa. OCHOBHBI-
MU TlapaMeTpaMu IpeoOpa3oBaTelIs SBISCTCS UANa30H
peoOpa3yeMbIX 4acTOT M KO PHUIIMEHT peodpa3oBa-
HUsI, KOTOPBIH JIOJKEH 00€CIIeUMBATh HA €r0 BBIXO/E J10-
CTaTOYHBIN YPOBEHb PE0OPA30BAHOT0 CHTHAJIA.

B uactotomepax UA YU3-79M n UA Y3-101 ucrnosns-
3YI0TCS MPeoOpa3oBaTesii COOCTBEHHOTO H3TOTOBIICHHS.
Tak, B muanazoHe uzMepsieMbix 9actot ot 200 MI' o
18 I'T mcnomb3yercst mpeodpa3oBaTelb B MUKPOIIOJIOC-
KOBOM HCIIOJHEHUH ¢ KOAKCHAJIbHEIM BXogoM. OH obec-
neunBaeT ko3(dumueHT npeodpazosanus —45...—50 nb
B I0JIOCE MPeoOpa3oBaHHbIX 4acToT oT 40 no 130 MI',
Ha 4acTOTax CUHTe3aTopa B Iranazone ot 329 10470 MI .

B nuanazone m3mepsiembix yactot ot 18 10 40 I'T1y
HCTIONB3YIOTCS TTPeoOpa3oBaTesid ¢ BOTHOBOIHBIM BXO-
oM. OHu obecrieunBaroT kodhduimeHT npeodpasosa-
uust —50 1b B monoce yactoT oT 40 10 130 MI'. Cunre-
3aTOp YaCTOTHI IPH ATOM NIEPECTPAUBACTCS B TUATTA30HE
oT 458 1o 470 MI'y ¢ mmrarom 200 xI'11.

Bb160p onTMMANBHBIX IAPAMETPOB CHHTE3aTOpPA
4acTOThI

Br16op quana3oHa nepecTpoiKy 4acTOThI CHHTE3aTo-
pa o0ycIoBIIeH, B TIEPBYIO O9epenb, HOMEPaMH rapMo-
HUK, Ha KOTOPBIX OyleT IPOUCXOAUTH Mpeodpa3oBaHue
BXOJJHOTO M3MEPSEMOr0 CUTHANa, a OHHU, B CBOKO Oue-
pelb, 3aBUCAT OT €T0 YaCcTOTHl — YeM BBIIIE U3Mepse-
Mast 4acToTa, TeM OoJiee BBICOKUMH OyayT TapMOHUKH.

M3BeCTHO, YTO C POCTOM HOMEpa FapMOHUKHU YpO-
BEHb NTPe0OPa30BaHHOTO CHTHAJIA MTaJaeT 0 YKCIIOHEH-
uantbHOMY 3aKoHYy. C Ipyroi CTOpOHBI, 00JIe€ BHICOKO-
YACTOTHBII CUHTE3aTOpP TPYAHEE PeaTn30BaTh IPaKTHIC-
cku. [loaToMy HayT Ha KOMIIPOMHCCHOE peIIeHue. JTo
MOXHO [IOKa3aTh Ha IPHUMeEpE.

JomyctuMm, HeoOxoaumMo u3mepuTh gactoty 40 I'T.

Ecnu MakcManbHas 4acToTa CHHTE3aTopa, Hallpumep,
1000 MI'y, To MakCUMaJbHbIH HOMEpP FAPMOHMKH, Ha
KOTOPOH ITPONCXOANT MPeoOpa30BaHNe YaCTOTHI, OyaeT

4000 A
max = ~.. = 40
100 A5

TexHUYECKN pealn30BaTh TAKOH CHHTE3aTOP IOBOJb-
HO CJI0XHO, TI03TOMY HEOOXOANMO MOHUKATh €T0 4acTo-
Ty ¢ KOMITIPOMHCCHBIM BEIOOPOM ONTHMAJIbHOTO HOMEpa
TapMOHHKH.

Taxk, B yacroromepax UA Y3-79M u UA U3-101 Bepx-
Hsig yactoTa cuHTe3aropa pasHa 470 MI'u. Torna Ha va-
ctore 40 I'T'1 MakcUMaIbHBIA HOMEpP FapMOHUKU OyJeT

_ 4000 A _
T 470016 Ao

Crpobockonuueckuii mpeodpazoBareib 4acTOTHI, KO-
TOPBIA UCIOJIB3YETCS B YACTOTOMEPE, Ha TAPMOHHUKAX C
HOMepaMu He BhIIIe 86 00ecIeYnBaeT JOCTATOUHBIHN TS
paboTHl yPOBEHB MPEOOPA30BAHHOTO CUTHAIA.

MHuHHMAITbHAS YACTOTA CHHTE3ATOPAS, ., COOTBETCTBY-
ro1gas yCJaoBUsAM U3MEPCHUSA MUHUMAJIbHON YaCTOThI CHUT™-
Hajia 3M min? BBIUMCIIACTCA U3 BBIPAKCHUA

me min: Nfc min_fm max’

A€ [ min — MHHAMAIBHO BO3MOXKHAs H3MEPAEMast

4acTora curHana; f . - — MakCHMalbHas MPOMEXKY-
TOYHAS 4ACTOTA MOJIOCHI porryckanus Y ITY.
Torma

fc min: (fI:IBM min+fr[ll max)/N' (7)

Tak kak MHHUMaJIbHAS YacTOTa U3MEPSETCS Ha TIep-
BOHM TapMOHHUKE, T. €. N=1, monyuum

+fnq max” (8)

B gactoromepax UA Y3-79M u UA 43-101 munu-
MajibHasg 4acToTa u3MepeHus cocrasiger 199 M,
Jrg max— 130 MI', a 3Hagur =329 MTI'l.

Ocoboe BHUMaHHE HEOOXOANMO YIEIUTh BEIOOPY Be-
JIMYUHBI IPUPAIIECHUS YacTOThl CUHTEe3aTopa Af, npu
oTpeieTICHUH HoMepa rapMoHUKH N 110 popmyie (6). Ee
CIIeyeT BEIONPATh M3 COOOPaKEHUH KOMITPOMHCCA MEK-
Ay OAHO3HAYHBIM OMPEACIICHNEM HOMCPA FrapMOHUKU N
IIPY U3MEPEHHUH YaCTOTHI ¢ OOJIBILON AEBUALIUCH U U3Me-
PCHUEM HeCyIIeH YacTOThl KOPOTKUX PaJUOUMITYIIECHBIX
CHTHAJIOB HAHOCEKYH/IHOM JumuTenbHocTr. Ecnn Af, 6y-
JIET MEHBIIIE ICBHAIIMN H3MEPSEMON YaCTOTHI, TO PE3yIIb-
TaT U3MEPCHUS MOXKET OBITh JIO)KHBIM H3-32 HEOJHO3HAY-
HOTO OTIPEICNICHNS] HOMEPa TapMOHHKH V.

[Ipu u3mepennn Hecymen 4acTOThl PaAOUMITYIIbC-
HBIX CUTHAJIOB HAHOCEKYH/THOH T TEIbHOCTH a0COITIOT-
Has IOTpeIIHOCTh M3Mepenus coctanisieT 300—400 kI,
HacToTsl fy ., Jin B GOpMyIte (6) OymyT u3MepeHsl ¢
ATOW MOTPEUTHOCTBIO, YTO MIPUBEIET K HEOMHOZHATHOCTH
B ompeneneHnn HoMmepa rapmonuku N. [TosTomy Benu-
qyyHa Afc JI0JDKHA OBITH KaK MOYKHO OOJIBIIIE.

C apyroii cToponsl, BEIGOp Bennmauubl Af orpanu-
4eH nosiocoi mpornyckanus YITY. [Toatomy u3 coodpa-
KEHUH ONTUMU3aLUKU KOHCTPYKLUU B yactoTomepe UA
Y3-79M Benuuunna Af, BeiOpana pasHoii 1 MI'n, B vac-
toromepe UA U3-101 B quanazone yactotsl oT 18 110
25 TTu Af, =800 kI'n, a B quanasone ot 25 10 40 I'Tn
Af =400 xI'u.

86.

fc min 7 wu3M min

¢ min
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Bennunna paszperieHus o 4actore (JUCKPETHBIH 11ar
MEePECTPONKN YacTOThl CHHTE3aTOpa) BhIOUpaeTcs U3
YCIIOBUS JOCTATOUHON (PHIBTPAIIMH YaCTOTHI JUCKPETa,
ontumalibHoM rosiockl YITY u BBIOpaHHOT0 MakCUMallb-
HOT'O HOMEpa FrApMOHHUKH.

B uacroromepax UA Y3-79M u UA U3-101 mar nepe-
CTPOMKH 4aCTOTHI CHHTE3aTOpa BEIOpaH paBHbIM 200 kI 1.
Ota yacToTa Ha ()OHE BHICOKUX YAaCTOT CHHTE3aTOpa JIeT-
KO OT(IIIBTPOBBIBACTCSI, U 00ECIICINBACTCS YPOBECHB T10-
OOYHBIX COCTABJISIONIMX B CUTHAJIE CUHTE3aTOpa MOPsI-
ka 65—70 nb.

Br10op onTumanbHoii mosocer YIIU

[Tonoca wactot YITY BeIOHpacTCs ¢ y4eTOM HECKOIb-
KHX YCJIOBHM.

BepxHsis 4acToTa MOJNOCH MPOIMyCKaHus f, - He
JIOJDKHA OBITH OOJIbIIIE MAKCUMAIBLHO BO3MOXKHOM Yac-
TOTHI TIpeoOpazoBanus. IIpu cTPOOOCKOIMIECKOM TIpe-
00pa30BaHNN MaKCUMaIIbHAs ITPeoOpa3oBaHHas IPOMe-

JKYyTOYHAs 1aCTOTa OIPEACIISICTCS KaK
f
€ max
T+ max = ' (9)
2

B gactoromepax UA U3-79M u UA U3-101 Bepxusis
4acToTa cuHTesaropa f,  BbiOpaHa pasHOH 470 MI'm.
Torma

f

4701 AD TR
fiomax=——— =235 1 AD.
Kak npaBnio, Ha OIM3KUX K MAaKCHMaJIBHBIM TIPO-
MEKYTOYHBIX 4aCTOTAX HE PAOOTAIOT, T. K. C POCTOM f,
K03(UIHeHT MpeoOdpa30BaHysI U OTHOIIECHUE CUTHAI/
mryM nanaiot. [Tosromy u3 nuamnazona mpeoOpa3oBaH-
HBIX IPOMEXKYTOUYHBIX YACTOT «BBIPE3AOT» ONPEeIICH-
HYI0 HOJIOCY — OTfnq min 1O fnq max’
Jomyctum, npu usmepeHnn BxoHou yactotsl 18 I'T1y
B MOMEHT OIpeAeIeHUs] HoMepa TapMoHUKHU N 110 hop-
Myiie (6) mepBas IPOMEKYTOIHAS 4aCTOTa /| HAXOJUT-
Cs1 B IIGHTPE MOJIOCHI Iporryckanus. Eciu mpeobpaszosa-
HUE 4aCTOTHI IPOU30IAET B paiione 470 MI'1, To

_ 1800 A _

" 47006 AS

Ecnu snauenue N B34Th C 3a1acOM, HApUMED,
N' | = 45, TO IPH CMELIEHUHU YaCTOThI CHHTE3aTOpa Ha
+1 MI'n npu onpeneneHuy HoMepa rapMOHUKU N 3Haue-
HUE BTOPOU MPOMEXKYTOUHON YaCTOTHI Oy/IET paBHO
Jrar™N . =451 MI'n = 45 MI'n.

IIpu 3ToM mupuHa nosocsl nponyckanus YII4 noi-
»kHa cocTaBiaTh [1 =45 MI'n - 2 =90 MI 1.

C npyro# CTOpOHBI, IPY U3MEPEHHUH HECYIel yac-
TOTBI PAAMOUMITYJbCHBIX CUTHAJIOB HAHOCEKYHTHOH JUTH-
TENBHOCTH, fomyctum T, = 300 He, Heo6xoauMo, uTo-
OBl B paJlMOMMITYJIbCE JUTUTENbHOCTRIO 300 HC Tomec-
TUJIOCh HE MEHee JIECSATH MEePUOJ0B MPOMEKYTOUHOM
peoOpa3oBaHHON YacTOTHL. B IPOTHBHOM cilydae He-
cylias yactora OyneT u3MepeHa ¢ OONbIIOH morpen-
HOCTBIO (110 400 K[ '11 10 a0CONMOTHOM BEJTMYNHE) U YBE-
JUYUTCS BPEMs U3MEPEHHUSL.

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

. 4 _min
HOU HECYIICHU YaCTOTBI COCTaBUT

TI'*min =;~:25 i ﬁ
' 4000 A

[Tpu 5TOM MUHUMAJIBHOE KOTMUECTBO PeoOpazoBaH-
HBIX TIEpPUOJIOB OyJIET paBHO
300in
n=—————=
25in

DT0 03HAYALT, YTO B MPEOOPA30BAHHOM PaJIMOUMITYITh-
ce qmutenbHOCThIO 300 He Oyet nmomermarbes 12 nepuo-
JIOB IIPe00Pa30BaHHOM IPOMEXKYTOUHOM 9acToThl 40 MI 11,
YTO BIIOJTHE TIPUEMIIEMO.

W, nakoHel, U3BECTHO, YTO YeM MIMpE TOI0ca Mpo-
IMyCKaHUs, TeM MEHbIUM Ha Bbixoze YIIY OymeT oTHO-
IICHUE CUTHAJI/IIIYM, KOTOPOE B UTOT€ MOXKET CTaTh HIKE
JIOTTYCTUMOTO TTOpOTa.

Hcxons u3 Beex nepevrciieHHbIX OrpaHUYEHUH B 4ac-
toromepax UA U3-79M u UA U3-101 nonoca YIIY BbIO-
pana ontumansHo — ot 40 1o 130 MI'w.

Takum 00pa3zoM, IIpHU U3MEPEHUN BXOHOW YaCTOTHI
B nuamnasone ot 0,2 mo 18 I'Tn mpu amamazone mepe-
CTPOMKH 4acTOThl cuHTe3aropa oT 329 no 470 MI' u
CMENIEHNH 9acTOThl cunTe3aropa Af, = 1 MI'n npu ompe-
JIETICHUY HOMEpPa TapPMOHHUKH MaKCHUMaIbHOE W3MEHe-
HUE IPOMEKYTOYHOH 4acTOThI Oy/IeT COCTABIATH HE 60-
nee £45 MI'n. [TostomMy npomesxyTouHas 4actoraf, , B
(opmysne (6) He OyET MPU 3TOM BBIXOAUTDH 32 MPEIEIIbI
MIOJIOCHI TIPOITYCKaHUSI.

Jst nuarnazona gactot Beie 18 I'T' B vactotromepe
UA U3-101 Bo n30exaHue BBIX0J1a IIPOMEKYTOYHOM Yac-
TOTBI 32 IPEJIEIIBI TIOJIOCHI TPOITyCKAaHUS yMEHbBIIIEHA Be-
JIMYMHA CMENIEHHs 4acToThl cunTesatopa Af,. Tax, B

auanasone 4actor ot 18 mo 25 I'Tu Af, = 800 xI'n u
MaKCHMAaJIbHBI HOMEP TAPMOHHKH 3/1eCh HE TPEBBIIIIACT
54. B quamnazone yactoT oT 25 1o 40 I'T'1x AfC =400 k't
IIPU MaKCUMaJIbHOM HOMEPE TapMOHUKH §6.

B nepBom cinyuyae uaMeHeHHe IPOMEKYTOUHOM vac-
TOTHI OyAET paBHO
S = 0,8 MI'nt - 54 = 44 MI'Ly,
a BO BTOPOM
Jown = 0,4 MI'nt - 86 = 34,4 MI'n,
4yTo MeHble 45 MI'1 B 000ux ciyyasx.

12.

HakoHer, korjia OCHOBHBIE TIapaMETpPhI y3JIOB BbI-
OpaHbl, 11e/1eco00pa3HO MPOBEPUTH BRIOTHEHHE TPEOO-
BaHWH, U3II0KEHHBIX B popmynax (2) u (3).

[Ipu pabote Ha IepBoO¥ rapmMonHuKe (N=1):

Jr min(3) 199 MI'w;
Jris max(3) — 430 MI'm;
Sris min(D) = 369 MI'w;
Jris max(TT) = 600 MTI1.
ITpu pabote Ha BTOpoii rapmonuke (N=2):
Jrs min(3) 528 MI'1;
Jris max(3) — 900 MTI'm;
Jra min(D) = 698 MI 1

Jrisn max(y — 1070 MI'.

12
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[TpoBenenHas mpoBepKa IMOKA3BIBACT, YTO MPH padboTe
Ha [1epBOM rapMOHHUKE MPSMOT0 U 36pKaJIbHOTO KAHAJIOB
BO3MOXKHO M3MEpPEHHUE BXOIHOH YacCTOTHl B AUANa30He
ot 199 1o 600 MI'11 6e3 «MEepTBBIX 30HY», IPU ITOM BbI-
nonHsieTcs ycnosue (4), T. €. 430 MI'q > 369 MI'n. [pu
paboTe Ha BTOPO TapMOHNKE BO3ZMOYKHO H3MEPEHHE Ja-
cToThl B irana3one ot 528 no 1070 MI'u. ITpu 5TOM BBI-
nonHsiercs ycnosue (5), T. e. 600 MI'n > 528 MI 1.

B nesnom, quana3oH u3MepeHHs BXOAHBIX YacTOT Ha
MIEPBOY U BTOPO TapMOHHKAX OyIeT HAXOJUTHCS B IIpe-
nernax ot 200 no 1070 MI'u. Ha cienyrommx rapMoHu-
Kax MPOBEPKY MPOU3BOANTH HE 0043aTeIbHO, ECIU Te-
PEKpBITHE MO YAaCTOTE OCYIIECTBIAETCs Ha 1-if u 2-if rap-
MOHHUKaX.

AJ'IFOp“TM HU3MEpPEHUA

PaccMoTpuM anropuT™M U3MEPEHUS YacTOTHI B THa-
ma3one ot 0,2 mo 18 I'T'm.

[Ipu BBeAeHUM prOOpa B PEXKUM U3MEPEHHS OCYILIe-
CTBIISIETCS MIEPECTPOKKA YACTOTHI CHHTE3ATOPA f, CBEPXY
BHH3, T. €. ¢ 9acToThI 470 mo 329 MI'n. [Tocie Haxoxe-
HUS TIEPBOY TIPOMEKYTOYHOM YacTOTHI fml MIPOUCXOIUT
OCTaHOBKA CUHTE3aTOpa M U3MEPSIOTCA [, U f ;.

[To koMaH/1e MUKPOKOHTPOJLIEpa 4acTOTa CHHTE3aTO-
pa cMemaeTcst Ha Afc =+ 1 MI'u, mocite 94ero HaxomasaT
3HAYEHUE BTOPOH MPOMEKYTOUHON YaCTOTHI f, ., U Yac-
TOTBI CHHTE3aTOpa fC ,= fc E 1 MI'.

Mo popmymne (6) onpenemnsieTcst HoMep TapMOHUKH N1 .
3areM yacToTa CHHTE3aTOpa BO3BpalaeTcs o0paTHo, U
CHOBA BEIUHCIsIeTCss HOMep rapmoHuku N2. [Iporenypa
MOBTOPSETCA MATUKPATHO, U3MEPEHHBIE 3HAYCHUSI TapMO-
HUK OKPYIVISIOTCSL U CpaBHUBAIOTCS. IIpH HOCTIKEHUH
WX paBEHCTBa HOMEP TapMOHHUKHU 3aHOCUTCS B MaMATh
MHKPOKOHTPOJIIEPA, B KOTOPOM 110 (hopmyste (1) Bbrumc-
JIETCA MCKOMast 9acToTa f, . Pe3yssTar usMepeHus BbiC-
BEUYMBACTCSI HA MHAUKATOPE.

B mmanaszone wactoror 18 1o 25 I Tunor 25 1o 40Tt
M3MEpPEHUs IPOUCXOAT aHAJOTUYHO, HO C Pa3HBIM CMe-

ILIEHMEM YaCTOThL: B riepBoM juanaszone Af, = 0,8 MI'n, a
BO BTOPOM — AfC =0,4 MI'mL.
Iporiecc u3MepeHus HECYIEH YaCTOTHI PaTHOUM-
MYJIbCHBIX CUTHAJIOB aHAJIOTUYCH BBIIICOMUCAHHOMY.
fkk

Taxum 00pa3zoM, BEIOOP ONITHMANBHBIX ITAPAMETPOB
Takux y31moB CBU-yactoroMepoB, Kak cTpoOOCKOIHYe-
CKHI1 TpeoOpa3oBaTelh YaCTOTHI, CHHTE3aTOP YaCTOTHI H
VYIIY, mo3BoamI CO3/1aTh BEICOKOUYBCTBUTEIBHBIC YaC-
TOTOMEPBIL, KOTOPBIE pabOTAIOT B OUEHB IIMPOKOM JHaIIa-
30H€ — 0T 200 MI'1 10 40 I'T'1{ 1 oTIIMUaroTCst HaZIEKHO-
CTBIO UBMEPEHUN.

VYnanock Takke aBTOMaTU3UPOBATh TPOIIECC U3MEpe-
HUS 4aCTOTHI U allllapaTHO COBMECTHUTD IPOLIECCHI U3Me-
PCHUS KaK HECYIIIEH YacTOTHI PaJIMOUMITYJIbCHBIX CUTHA-
JIOB, TaK U 4aCTOThI CHHYCOUAAJIbHBIX CUTHAJIOB.

Vcrions3ys puBeICHHBIC PEKOMEH IAIINH 110 BEIOOPY
ONTHUMAJIBHBIX MTAPAMETPOB Y3JI0B 4aCTOTOMEpPA, CTICIHU-
anuctsl OAO «Mepuanan» um. C. I1. Koponesa Hauanu
MoaepHuzanuio yactoromepa UA Y3-101. B monepuu-
3WPOBAaHHOM YaCTOTOMEPE BMECTO BOTHOBOIHBIX CTPO-
0OCKOIMMYECKUX MPeoOpazoBareell 4acToThl Oy/IeT uc-
TIOJTE30BaH ITHPOKOIIONOCHEIH CTPOOOCKOTNIECKHIA CMe-
CTHTENIh B KOAKCHAIFHOM HCIIONHEHUU. JTO TIO3BOJHT
VICIIEBUTH TPUOOP, ClIENaTh ero 0oJiee yI0OHBIM B 9KC-
IUTyaTally ¥ PACIIHPHUTE CPEPBI €ro MPUMCHEHHS.

HCIIOJIb3OBAHHBIE UICTOYHHKMU.
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TemaTnka BbICTABKH

M3MepHTEIbHAs alnapaTypa.
OnTr4eckre N3MEpPUTEIbHBIC IPHOOPBI.
TIpubopsI It U3MEPSHNUS U KOHTPOJIS TaBIICHHS.
CHYeTYUKH IIEKTPOIHEPTHH, BOJIbI, Ta3a, TEIUIa.

[TpuGops! 1 JATYNKH TSI U3MEPEHHS Beca.

[IpuGOpEI A1 UI3MEPEHNUS BDEMEHHU 1 YaCTOTHI.
[IpubGops! A7t TeMIepaTypHBIX U3MEPEHUI.
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14-5 Cieumajau3upoBaHHasi BbICTaBKa
25—27 okrs0ps 2011 roga
IBIL "Pagmup Ixcrnoxost"
(Yxpauna, . XapbKoB, yJ1. Akagemuka IlaBioBa, 271)

> KOHTpOJIbHO-U3MEPUTENIbHBIE IPUOOPHI IS SIEKTPUUECKHUX LIENei U ceTeid.

» DIeKTPUYECKOE, HTEKTPOMEXAHUUECKOE, HEKTPODUIUIECKOE, DIEKTPOXMMHUYECKOE
H3MEpUTETHbHOE 000pYI0BaHIE AT U3MEPEHHUS HE SIEKTPHUYESCKIX TapaMETPOB.

» DIEKTPUYECKHE U IEKTPOHHBIE KOHTPOIBHO-H3MEPHTEIBHBIE IPUOOPBI Tt JT1a60-
PATOPHBIX U SAJEPHBIX UCCIICTOBAHHMA.

ONEeKTPOHHOE KOHTPOJIBHO-U3MEPHUTEIFHOE BUOPAIIMOHHOE M aKyCTHYECKOE 000pyI0BaHHE.

MarHuTHas 1 SJIEKTpOMAarHUTHAS H3MEPUTEITbHAS amnapaTypa.

JIMHEHHO-YIIIOBBIE H3MEPEHHS, IPUOOPHI ISl U3MEPEHUS TIepEMEIIEeHH, TeoIe3ndecKasi, Tormorpaduaeckas

O6opynoBaHue Al H3MEPEHUS K KOHTPOJIS 00beMa, YPOBHS U PacXofa *KUAKOCTHBIX U Ta30BBIX CPE.

IIpuGopsI 71 KOHTPOIIS TEXHOIOTUIECKUX TPOIIECCOB.
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