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OCyH.IeCTBJIeHa (paSOBaH cTabuan3alnyAa 4acTOThI NU3MYy4YeHUA MIePBUYHOI0 UICTOUYHHUKA cy6Teparepu030r0 aua-

Ma3oHa M0 3KBUAMCTAHTHBIM KOMIIOHEHTaM IIHPOKOIIOJOCHOI'0 CIeKTpa, Mojay4vYaeMbIM C IIOMOIIBLIO (peMTOCG-

KYHOHOr'O j1as3epa.

OHTI/IKO-TepaFepLIOBOB npeoﬁpa3OBaHne IIoCjIea0oBaTeJIbHOCTU Ja3epHbIX HMIIYJILCOB U €e

cMelieHnue C CyﬁTepaI‘epHOBbIM HU3JIy4yeHrueM OCYIIeCTBJIEeHO Ha Juoae IllorTku. Ila6ora OTHKPBIBaeT BO3MOM-

HOCTb CO3JaHMA NPUHIHUIINAIbHO HOBOI'O IIOKOJIEHHUA CUHTEe3aTOPOB YacTOTEI C TpeﬁyeMOﬁ MOIIHOCTBIO, YPOBEHb
(basom;lx IIyMOB B KOTOPBIX B ThICAYHU pa3 HUME, 4YeM B TPaOdUIMOHHBIX aHajaorax.

JlazepHble 4YacTOTHble TpebeHKU, TeHepUupyeMble
tdemrocekyHnupiMu (PC) nasepamu, OTKPLLIM HOBbIE
rOpU30HTHl TOYHOCTH CTaHAApTOB 4YacTOThl U BpeMe-
HU. IlyTem HenuHeiiHOl TeHepallud CyMMAapHOH u
pPa3HOCTHOI YacTOT JalepHble IpefeHKU MO3BOJIAIOT
U3MepUTh TouyHeHmuM ob6pasom mMi06yI0 4acTOTy OT
panuo- mo GnumHero yinbTpaduoleTOBOTO Auana3oHa
[1]. B paGoTax [2, 3] mokrasaHo, YTO IpUMeHeHHe GhICT-
pomeficTBylomux cucteM (pa3oBoii aBTONOACTPOHKU
uactorsl (DAINY) mo3BonfieT MONYyYUThH COGCTBEHHYIO
HIUPUHY HKamJA0il cocTaBifAOllell ONTUYECKONH TIpe-
OeHKM Ha [Ba [opAJKa Yyike Ipefela, 3aJaBaeMoOro
KBaHTOBBIMHU IIyMamu jasepa. AOGcolioTHafg IIMpUHA
CIEKTpa cocTaBifdiomlefl M CcTabUILHOCTL €€ YacTOThI
3aJaloTcA COOTBETCTBYIOUIMMU NapaMeTpaMU 3TalloH-
HOI'0 UCTOYHHKA U3NYyUeHHUs, K KOTOpOMY BcdA rpebeHKa
npuBf3ana nocpeactBom cucteMbl @AIIYU. B rauecTBe
TAKOT0 KCTOUHMKA MOMKET CIYKUTb, Halmpumep, OI-
TUYeCKUHl CTaHOapT 4acToThl [4], MMeWuil WuPUHY
cnextpa usnyuenuf ~ 0.6 'y npu ycpennenuu 3a 32c¢ u
CTabUNBLHOCTD YacToThl ~ 3 - 100 orH. ex. 3a 1c.

CrnenyeT OTMETUTb, YTO lazepHble IpeGeHKU Yike
NPUMEHANNUCh KaK IJA MPelU3UOHHBIX U3MepeHUil, Tak
U 1N TeHepalluy HeNPephIBHOT'O KOTePeHTHOro U3iyude-
HUA B cyGTeparepuoBoM/cyGMUIINMETPOBOM AUanaso-
He. B paGorax [5,6] Gbl10 moKa3aHO, YTO ONTHUYECKAf
rpebeHKa, uMelollafg MIKUPUHY B HECKOJIbKO Teparepi,
MoeT ObITb NepeHeceHa B CyOMUIIMMETPOBLIN Auana-
30H BOIH C MOMOIIbIO AeTeKkTupoBanud Ha GaAs uamy-
yenna ®C nasepa, 1 YTO KOMIOHEHTHI rPefeHKU MOTYT
ObITb UCIONb30BaHbI I CIEKTPOCKONUM BbICOKOTO pas-
pemenusa. B paGore [7] coobuiaeTcs o co3gaHuy Tepa-
reploBoro aHainusaTopa CIeKTpa, B KOTOPOM B KauecT-
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Be reTepoJUHa MCIONb3YIOTCA KOMIOHEHTBI YacTOTHOM
rpebeHKu, reHepupyemoii B (OTOMPOBOAAIIEH aHTEHHE
usnyuenuem BoiokonHoro ®C masepa; meMoHCTpUpPYeT-
cA BO3MOMHOCTb aHalW3a CUTHANOB C reploBOM HMIKUpU-
HOI ClIeKTpa ¥ TOYHOCTh U3MEPEHUA YacTOThI ATUX CUT-
HaJlOB OMpeelfeTcA TOYHOCThIO MCHIOIb3YyeMOTO CTaH-
HapTa 4yacTOThl ¥ BpeMeHu. B paGore [8] mpencras-
JeH IMHUPOKOOUANa30HHLI MCTOUHUK BBICOKOKOTEPEHT-
HOT'O HEMpPEephIBHOT'O MepecTpanBaeMoro U3inydyeHus cyo-
teparepuoBoro (0.1-1 TT'u) nuanasoHa HAa OCHOBE ONTH-
yecKoit TazepHoi rpefeHKH, HeoOXOMUMbIe KOMIIOHEHThI
KOTOpO# OT(HUILTPOBLIBAIOTCA C MOMOIILI0 MaTPUYHBIX
BOJTHOBOIHBIX PEIIeTOK, a UX pa3HOCTHafA cyOTepareplo-
Baf yacToTa NepeusnydaeTcA (HOTOMPOBOAANIEH aHTEH-
HOIi; TIeMOHCTPUPYETCA BhICOKAfA CIEeKTpalbHaA YMCTOTa
Y HU3KKUi YPOBeHb (Pa30BbIX IIYMOB reHepUPYEMbIX CUT-
HanoB. B paGore [9] 11A cuHTE3a 4aCTOTHI TeparepLoBo-
ro U3NYyUeHUA MCIONb3yeTcA MmonydaeMasa Ha (GoTompo-
BOJAIIE aHTeHHe pa3HOCTHAA YacTOoTa IBYX HElpephbIB-
HBIX TUOMHBIX Jla3epoB, YACTOTA U3NYUEHUA KaxIooro us
KOTOPBIX CTAaOMIU3MPOBaHa MO COOTBETCTBYIOUIUM KOM-
noneHnTam ®C nasepHoit rpebenru. HW3-3a HU3KON >¢-
(HEeKTUBHOCTM KOHBEPCHMU BUIUMOTO U3IYy4YeHUA B CyO-
TeparepioBoe MOUIHOCTbh T'eHepUpYyeMOoro M3NydyeHUA B
obenx ycraHoBKax [8,9] cocraBiseT OKONO MHUKDOBAT-
Ta B HM3KOYACTOTHOH YacTH Auamna3oHa M COTHU HaHO-
BaTT BOMU3uM Teparepua. CTonb HU3KaA MOIIHOCThH BO
MHOTUX [PAaKTHYECKUX CIydaaX (BbICOKOYYBCTBUTEIb-
Haf Mpelnu3NoHHAaA CIeKTPOCKONUA, paguooKanus, ak-
THUBHOE JUCTAHIMOHHOE 30HAMPOBAHUE U [p.) MPUBENET
K HEeBO3MOHOCTM MCIIONb30BAHWA TaK NMpPUBeNeT K He-
BO3MOKHOCTH KMCIOJIb30BaHUA TAKOT0 MCTOUHMKA.
KommnoneHTs fazepHoit rpefeHKH MOTYT HCIOIb30-
BaThCA B KauecTBe OMOPHBLIX CHUTHANOB IIA CTaGUIU-
3alMM YaCTOThI HEMpEpPhIBHBIX UCTOUYHUKOB M3MYyUeHUA.
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IIpu sTom BhIcOuUaiimas cneKkTpanbHafg YUCTOTA U CTa-
6UIBHOCTL T'peGeHKN MePeHOCUTCA Ha U3NYyUeHUe Hempe-
pPBIBHOT'O MCTOYHMKA. B 3Toil paboTe MbI coobinaem o
npuMeHeHUU rpeGeHKN 4acToT, co3paBaeMoii ®@C naze-
poMm, nnsa ®AIIY mepBMYHOTO MCTOUHWKA HEMpPEpPbIBHO-
ro U3myuyeHud cyOTepareploBoro Auamna3oHa, ¢ AOCTa-
TOYHON INA peuraeMoil 3agauu MouiHocThlo. [lna sTo-
ro tpefyeTcAi mepeHOC ONMTUYECKON TrpeGeHKU B Tepa-
reploBBIf [UaNa30H U UCHONhL30BaHUE OJHOU U3 KOMIO-
HEeHT [OJIyYeHHO} TeparepuoBoii rpebeHKU qiiA cTabunu-
3alyy NCTOYHUKA ATOr0 JUana3oHa ¢ MOMOIbIO CUCTEMBI
@OATIIY.

IInok-cxemMa ycTaHOBKHU, MO3BOJIMBLIAA HAM peann3o-
BaTb 3Ty HJelo, mpeacTaBieHa Ha puc.l. B rauecrtse
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[Muc.1. lnok-cxema sKcIepUMeHTaNbHONH YCTaHOBKU.

HempephIBHOTO MUCTOYHMKA CYyOMUIITMMETpPOBOrO IHUama-
30Ha MCMONb30Balach cepuilHaa JaMia o6paTHOM BOJHLI
(JIOB) tuma OB-71 (IIIII “Uctor”, ®pasuno, Mock.
0611.) ¢ TUOWUYHOM MOIIHOCTBIO oKoilo 10MBT u uac-
Totoit uanyuenun 78-118TTu. I'pebeHra omTHUUeCKUX
4yacTOT co3fgaBanach uanydenueMm Ti:Sapphire demro-
CEKYHIHOr0 nazepa (IIMTENbHOCTb UMmyiabca ~ 50 dce,
cpenuaa MoiHOcTh ~ 100 MBT) co cTaGunusupoBaHHO
yacTOTOM MOBTOPEHUA MMIYibcoB. YacToTa moBTOpe-
uus (91577000.000T'n) crabunuaupoBanack ¢ IOMOIILIO
cucteMbl @AIIY no curHany MUKpPOBOJTHOBOTO CUHTE3a-
topa E8257D (Agilent Technologies), cuaxponusoBan-
HOro ¢ pyOGUAMEBLIM CTaHAapPTOM YacTOThI U BPEMEHH.
Iepenoc nasepHoit rpebenkn B MM/Cy6MM nuanason
(onTuKO-TepareploBas KOHBEPCHUS) OCYIIECTBIEH Ha ce-
puiiiom minanapiom CBY muwone IllorTku Tunma A91147
(IITIII “Camiot”, II. TloBropox), ¢ rapaHTUPYyeMoii poun3-
BoguTeNeM rpaHuuHoit yactoroit 2—-5TI'n. Usnyuenue
nazepa (oKycupoBanochk Ha monynpoBopHuk (GaAs) B
KOHTaKTHOH obmacTu quoja, MPUBOAA K BO3HUKHOBEHUIO
CyONUKOCEKYHIHBIX UMMIYJIbCOB KOHIIEHTPANUU (POTOUH-
OyUUPOBaHHBIX HocuTeneii. NMIynbchbl KOHIEHTpaUUu
M COOTBETCTBEHHO IIPOBOAMMOCTU 006pa3oBbIBalIM Tpe-
OeHKY OMOPHBIX TepareploOBLIX YACTOT, MPU 3TOM CTa-
OUIBLHOCTL MEMMOJJOBOTO MHTepBaja OMNTUYECKOU rpe-
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6eHku obecrmeunBaia cTabUILHOCThL TepareploBoil rpe-
Genxu [6]. uom GbIm yCTaHOBNEH Ha OTKPHITOM Cpe-
3e BOJIHOBOJA IIMPOKOJUANA30HHOr0 CyOMUIINMETPOBO-
ro cMecutelns — yMHoxuTend (cM. o63op [10] u ccbinku
tam). ITa aTOT e QU0 ¢ 0GPATHON CTOPOHLI Yepe3 BOI-
HOBoA mopnaBanoch usnyuenue JIOB, mpu 3ToM BBIBOABI
ouona paboTtany Kak npuemHad aHTeHHa. [locKonbRy
HNpPOTEKAaINil Yepe3 QU0 TOK MPOMOPIHMOHANEH MPOU3-
BeJIEHUIO TIPOBOJUMOCTH U HANMPAMEHHOCTH MONA U3IY-
yenuni JIOB, B nuome Bo3HWKaMM OMEHUA MEMIY CUT-
HanoMm JIOB u cooTBeTcTBYyIOIEll KOMIOHEHTOMW CIEKT-
pa teparepuoBoii rpeGenku [11]. Curnan Guenuii nmen
noctatounyio ammautyay aaa @AY usnyuenus JIOB c
IIOMOIIEIO CHHX POHM3ATOPa, CO3JaHHOr0 Hamu paHee [12]
U HECKONbKO MOIUGUIIMPOBAHHOTO A NaHHOTO SKCIe-
pumenta. B yacTHOCTH, yacToTa paGounx Guenuii (mpo-
memyTounas 4yactora cuctembl ®AIY) Geuta monuske-
Ha o 30MI'u, u Ha 3Toil e uyacToTe paboTran aszo-
BBIIi JeTEeKTOp cUHXpoHU3aTopa. Kpome Toro, Ha BXome
CHHXpOHU3aTopa 6bln ycTaHOBIEH QUILTP HU3KHUX Yac-
tor (®IIY) ¢ yacroroit orceurn 80 MI'y, Gnokupyrommit
nonagaHue KOMIIOHEHT TepareploBoii rpeGeHku Ha da-
30BbIil neTekTop. Ilomoca mpomyckaHuA BXOOHOI'O ycCH-
IuTenA curHana GueHuit cocraBnanra okono 10 MI'n, uto
ofecrneuynsio JOCTATOUHYIO Pa3BA3KY C 3epKalbHbIMU OU-
€HUAMM, a TaKkKe ¢ OMEHUAMU C APYTHMU KOMIIOHEH-
TaMu TeparepuoBoil rpeGeHku. B kauecTBe McTOUHU-
Ka BBICOKOCTAOMIBLHOIO OMOPHOTO CUTHANA 1A (a30Boro
IeTeKTopa UCIONb30BalCA PaANOYacTOTHLIN CUHTE3aTOP
U6-66 (IIIIO0 “Ksapu”, II.IloBropox), cMHXpPOHM30BaH-
HBIM 10 CUTHANY CTaHJapTa YacTOThl U BPEMEHH.

IIa puc.2 mpeacraBieHbI 3alKUCU CHEKTPA B3aMHBIX
ouenuit JIOB, usnyuatomeii Ha yactore okono 100I'Tn
u 1092-i1 KOMIOHEHTHI TepareploBoil rpeGeHKU: BepX-
HAA — C BBHIKIIOUEHHOMU, HIKHAA — ¢ paborartomieit ctabu-
nuszanueii. Cnextp usanyuenusa cBoboguoii JIOB onpene-
JAfieTCA B OCHOBHOM KaueCTBOM MUTAIOUINX ee Hampfie-
HUU ¥ B HameM ciaydae uMeeT mupuay okomno 200 kIl'ng
(Bepxusasa 3anucek). Ilpu paGoraromeii cucteme GAIY
BUJIHA OYeHb y3Kaf LeHTpalbHafA cOCTaBIAOmAan (IIu-
puHa HabmoJaeMoro NMKa B TOUHOCTU COOTBETCTBOBAla
MUHUManbHO# 10-repuoBoil MUpUHE MOIOCHI UMEBLIETO-
cAl aHANIW3aTOpa CIEKTpA), NPEeBLIMAIONaa YPOBEHb Y-
MoB Goinee uem Ha 35 all, u xapakTepHOe MOJYEepKUBa-
HYMe MIyMOB Ha IPaHule [0I0Chl ynpaBileHuA (HIMHAA
3amuch).

CranupoBanue yacToThl usnyuenusa JIOB B mpemenax
TONOCHI BXOAHOTO YCUIUTENA GUEeHUiN ocyIecTBIAIOCH
HOMIaroBbIM M3MEHEHHEM YacTOThI cuHTe3aTopa UY6-66.
IIpu HeoGxomuMocTH [OMana30H CKAHUPOBAHUA MOMKET
OBITH paciiupeH Ha Becb pabouuii guamazon JIOB Tpa-
IUIUOHHBIMU AaA cucteM DAIIY meTomamu [13]. Bos-
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Muc.2. CnerkTphl cuUrHalza HOPOMEKYyTOUHOH YacTOThl B
ronbile ®AIIY, cooTBeTcTBYyIOmME CHEKTpPaM B3aUMHBIX
6uenuit JIOB, usnyuaromeit Ha uactore okomao 100 I'T'm, u
1092-it KOMIIOHEHTHI TeparepLoBoii rpe6eHKN: BEepXHUI — C
BBIKIIOUYEHHOH, HUKHUM — ¢ paboTalomeil cTabunusanuei

MOKHa pealu3aliA CKaHWPOBAHUA C HENpPepHIBHON (a-
3001 M3Ny4YeHUH NPY HepekmovyeHunax [14].

TakuMm o6pa3oM, 3KCIEPUMEHTANIBHO TPOAEMOHCTPU-
poBaHa BO3MOMHOCThL (ha30Boil cTabuiau3anuy YacTOThI
HeNpepbIBHOTO U3NyUYeHUA cyOTeparepioBoro quanasoHa
o rpeGeHke uacToT, co3gaBaemoit ®C mazepom. Ilpen-
CTaBlfieT MHTEPec NPOAHANU3UPOBAThH BO3MOMKHOCTHU U
MepCcHeKTHUBLI TAKOTO MeToJa CTabuiIn3aluu, a Takmke
CPaBHUTH €ro ¢ TPaAUIMOHHBIM IOAXOJO0M.

IIpexspe Bcero mpocieguM, OO0 KaKUX 4YacTOT B Ha-
mei ycTaHOBKe BUIHBI KOMIIOHEHTHI IpeOEHKU OMOPHBIX
yactoT. IITo MOHO czenatb, HampuMmep, ¢ HOMOLILIO
rapMoHuK udacToThl usnyuenusa JIOB, o6pa3yiomuxca B
ouone cMecutens — yMHoxutena. IIpu BriGpaHHOM B
HalleM SKCIIepUMEHTEe OTHOMIEHUH YacTOThI MOBTOPEHUA
(wara TeparepiioBoii rpeGeHKH) K MPOMeKYTOYHON Jac-
Tore ®AIIY JIOB, npumepHo paBHOM 3, Bcerga MOHO
HafTHU TaKylO YacTOTy U3iryueHusa Fiop, UTO yacToTa ee
6uenuit ¢ N-ii KOMIOHEeHTOI rpebeHKU OyaeT MpUMepHO
paBHa yacToTe GMeHUN I Me Iy TapMOHUKAMU U3NYyUeHUA
JIOB (2F 08, 4F o8, 5Fnos, TFuos - .. ) U COOTBETCTBYIO-
wuMy KoMmnonentamu rpeGenku (2N +1,4N+1, 5N +2,
TN + 2 ... ). Ila puc.3 npeicraBlieHbl XapakTepHbIe
CHEeKTphl Takux OuWeHUil, 3anucaHHble DU BBIKIIOYEH-
Ho# cTabunusanuu. lleHTpanbHBIN DUK COOTBETCTBYET
ouenuaM GyHIaMeHTanbHOM yacToThl udnyuenus JIOB c
1092-#t KoMTOHEeHTO! rpeGeHKU, MPaBbI U NEBbIN MUKU

Amplitude (10 dB/div)

|
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IMuc.3. CnekTpsl GueHU Me# Ay rapMOHUKaMU U3TYUYeHUA
JIOB u KOMIOHEHTaMM TepareploBoil rpeGeHKHU, 3alMucaH-
Hble (CBepXy BHU3) IPU MOHOTOHHOM MOHMKEHWU YacTo-
o1 usanydenusa JIOB. IlacueTHble mojo;eHUA NMUKOB pas-
JAVYHBIX FapMOHMK IOKa3aHbl BePTUKANbHBIMU INHUAMU
U TOYKaM{, a UX CMelleHWe — IIyHKTUDPHbIMU JINHUAMU.
ITomepa rapMoHMK yKa3aHbI [0 BTOPHIM CIEKTPOM

AIBIAIOTCA COOTBETCTBEHHO pe3ynbTaToM GUeHuil BTOpOi
U yeTBepToit rapMoHuK yacToThl JIOB c 2185-it u 4369-it
KoMnoHeHTaMu rpebenku. IlueHus, cooTBeTcTBYyIOIINE
5-it u 7-it rapmonuram JIOB, mo amniuTyne cpaBHUMEI C
YPOBHEM IIIyMOB U BUJHbI He TaKk ABHO, KAK OCTalbHbIE,
HOCKONBKY MOUIHOCThH rapMOHHK ¢ pocToM N GbICTpO
YMeHbUIAETCA M YYBCTBUTEIbHOCTH NPUEMHON CXEMBbI
CTaHOBUTCA HeJocTaTouHO. OTHOCUTENLHBIE aMIIUTY-
OBl MUKOB U, [NIaBHOE, UX OTHOCUTENbHBIE NONOKEHUA Ha
OCH YacTOT HCKIIOYAIOT OMHNGOYHYIO UAeHTUDUKAIUIO.
IIpn usmenenuu uactorsl JIOB Bce nmukm cMmemamoTcd B
TOYHOM COOTBETCTBHUU C pacueToM. IIkcmepuMeHT [e-
MOHCTPHUPYET, UTO B CMECUTEIbHOM JUOJE NPUCYTCTBY-
IOT KOMIIOHEHThI rpefeHKU, Kak MUHUMYM, 10 400 I'T'n.
Ananoruunelie cCHeKTphl OWeHWit HaGmioganuck OpU Me-
pecTpoiike yacToThl usanyuenud JIOB Bo Bcem paGouem
nuamnasone oT 78 o 118 I'T'n.

IIpoananusupyeM Tenepb BOMPOC CIEKTPATLHOM UnC-
ToThl uanyuenus JIOB, ctabunusupoBaHHOTO TaKUM 00-
pazoM. W3BecTHO, UTO CHEKTP M3IyYEHUA MCTOUHHUKA B
pemume @AIIY npu onTuMaabHOM BbhIOOpE MapaMeTpPOB
CUCTeMbI cTabMuIn3anuy NPaKkTHYeCKH MOTHOCTHIO COOT-
BETCTByeT cleKTpy omopHoro curhama. [Jasa JIOB sto
NOATBep: AaeTcH, Hanpumep, B [15]. OnHako npu Tpanu-
IIUOHHOM croco0e CHHTe3a YacTOThI U3NYyueHUA cyGTe-
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parepuoBoro guanasona [12,15,16] onopHeIM cursamom
ABNAETCA FrapMOHMKA CUrHANA MUKPOBOJIHOBOTO CHHTE-
3aTtopa. Ilpu ymHOMmeHUM 4acToThl curHamna Ha N Bo
CTONBKO e pa3 yBelMYNBaeTCA U aMILIATYa ero HecTa-
6UNLHOCTEll, a UX MOLHOCThL Bo3pacTeT B N2 pa3. To
ecTh (ha3oBbie MIYMbI YMHOMEHHOTO CUTHala BO3pacTa-
10T Ha 20Log(N). IITo 06cTOATENBCTBO NIPUBOIUT K TO-
My, UTO Jase OYeHb BhICOKOCTAOUIbLHbIE CUTHANBI Cy6-
Teparepuosoro [12,15,16] u Teparepuosoro [17] nuana-
30HOB, MONyYeHHbIE TPAJUIMOHHBIM CIOCOGOM, MpPU KO-
TOPOM K03(Q(DUIUEHT YMHOMEHHA COCTABIAET JECATKH
pa3 (mo 43 B [16] u mo 72 B [17]), MOr'yT MMeThb IHUIb
orpaHuvYeHHble TpUMeHeHUA. B npepiaraeMom HaMu Me-
TO/le CMHTEe3a OMNOPHBIMU CUTHATAMU ABIAIOTCA KOMIO-
HEeHThI rpe6GeHKku, co3naBaemoii usnyuenvem ®C nazepa.
Ilpu hopMupoBaHUU BRICOKOCTAOUILHON rpeGeHKY B Ha-
meM MeToZe, Kak u B [2,3,5-9], TpeGyeTca MUKPOBOI-
HOBBI MU pPaguOYaCTOTHBIN CHHTE3aTOp, HO ero uac-
TOTa HEe YMHOMAETCA U, CIeJoBaTelbHO, CHeKTpalbHan
YHCTOTAa KamAoW M3 KOMIOHEHT rpebeHKu GymeT mpu-
MepHO (C TOYHOCTBIO O HECOBEPIIEHCTBA MCIOIb3yeMOoi
®ATIY) raxas e, Kak y curxana cusresartopa [8]. Ile-
o6xonuMbIil A paboThl (Pa3oBOro AeTeKTopa B KOJblle
®AIIY JIOB BhicoKoCcTaObUIbHBINA PagMOYacTOTHBIN CUT-
Hall TaKKe He YMHOMAeTCA U UMeeT JOCTATOUHYIO CleK-
TpaibHyO 4ucTOTY. TO ecTb MOMIHOCTL (Pa30BBIX MIY-
MOB MCTOYHHMKA TeparepioBOr0 U3Iy4YeHus, cTabUIn3u-
pPOBaHHOTO Mpe[naraeMbIM MeTONOM, GyHeT B ThICAYU
pa3 MeHbIlle, UeM MPU TPAAUIUOHHOM MOAXOE.

Bermie ynomuHanocb, 4To0 MOLIHOCThL cyGTeparepio-
BBIX CHHTE3aTOpoB Ha ocHoBe D C nazepHbIX rpeGeHOK He
npesblimaeT MUKkpoBatT [8,9]. Ilpu TpaauuuoHHOM Me-
TO/le CHMHTEe3a 4acTOThI C HCIOIb30BaHUEM MEPBUUHBIX
HCTOYHMKOB U3IYy4YeHUA TOIydaeMasa MOIIHOCTb MOKET
GBITH OT HecATKOB ThicAY (auopst lanna, JIOB, knuctpo-
HBI U Jp.) [0 COTEH MUIUIMOHOB (THPOTPOHBI) pa3 Goib-
me. IIpeanoeHHbIi HaMU METO] MO3BOJAET OOBedu-
HUTh TNaBHbIe JOCTOMHCTBA OGOUX MOAXOIOB, a UMEH-
HO BRICOYANIIYIO CMEKTPANbHYIO0 UKUCTOTY, MPUCYIIYIO
KOMIOHEHTaM Ja3epPHbIX IPeOeHOK C BBICOKOI BBIXOTHOIA
MOIIHOCThIO TPAAUILUOHHBIX CyGTeparepioBbIX CHHTE3a-
TOPOB C MEePBUYHKLIMU UCTOUHUKAMU U3NYUYEHUA.
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Taxkum oGpasom, mpencTaBieHHasA paboTa OTKPbIBa-
eT BO3MOKHOCTh CO3JaHMA HOBOTO MOKOJEHUA CHUHTE3a-
TOPOB YacTOThI C HUIBKUM yPOBHEM (pa3oBbIX IIYMOB U C
TpebyeMoii A peliaeMoii 3aiadyd MOIHOCTBIO.
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