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AHHoTanusi. B crathe mpoBenEHHBIE TeopeTHye-
CKHE HCCIIEIOBaHMA IO CO3JAHUIO H3ITY4arollero Tep-
MHUHaJa 3JIEKTPOMATHUTHOTO W3IyYeHHS B MHJIIMMET-
pPOBOM JAMama3oHEe JJIUH BOJH Ui BHYTPHYTPOOHOTO
JIeUeHHsI HJIOMETpUTa KPYHMHOIro poraroro ckora. Jlms
MIPAKTUYECKUX IieJed BO3HHKIA HEOOXOIUMOCThH Olle-
HUTh KOI(QQHUIUEHT OTPaKEHUS OT PACCUUTAHHOTO
ro)pupoBaHHOTO 00NMy4aTens. TO CBA3aHO C HEOOXO-
JIMMOCTBIO TIOHATH, KaKas 0 BBIXOZHOW MOIIHOCTH
3aJIal0IIero reHeparopa OyAeT U3My4aThcs B CBOOOTHOE
MIPOCTPaHCTBO Oe3 00TeKaTesst B pacKpbIBe 0OIydaTess
U TpH ero Hamuunu. B oOmem ciaydae ko3 HUIHEHT
OTpPaXEHUsI OT pacKphIBa SBISETCS BEIMYMHOW KOM-
wiekcHOH. C IeNbI0 MPOBEPKH BBHITIOJHEHHBIX PACYeTOB
ObUIH TIPOBEICHBI SKCIEPHUMEHTAIbHBIE HCCIICIOBaHUS
[0 M3MEPEHHI0 KodduuueHta orpaxkeHus oT rodpu-
POBaHHOTO KOHHMYECKOro obiyudarens. st aToro Obun
W3rOTOBJIEH KOHMYECKUI ro)pUpOBaHHBINA 00ydaTelb,
JUIMHa KOTOPOTO OT packpbiBa A0 (ha30BOro IEHTpa
paBHa 21 mm. [lnamMeTp U3I1ydarolIero packpbiBa PaBeH
25 M. [l 3aUTKH paccMaTpUBAEMOTO OOTydaTelrs
UCTIONB3YeTCs MEPEXOA C NPSIMOYTOJIBLHOTO BOJIHOBOAA
ceyeHueM 7,2%3,4 MM Ha KpyrJbld JTUAMETPOM 7 MM.
[Tocne mpoBeneHus M3MepeHUH B packpbiBe rodpupo-
BAaHHOTO OONyyaTeNs MOMeNIaeTcs OO0TeKaTellb U CHHU-
MAIOTCSl TUAarpaMMBbl HANpaBIEHHOCTH YK€ TaKOTrO H3-
JydaTerns B ABYX B3aMMHO TMEPHECHINKYIISPHBIX TIOCKO-
ctax. [IpencraBieHbl pe3yabTaThl SKCIIEPHUMEHTAIBHBIX
HCCIIEIOBaHUM Ha KOTOPBIX IIOKa3aHbl pa3pesbl MOJIEH,
n3mepenHsie B H - u E - miiockocTsax oCHOBHOM BOJIHBI
TEj; B KpyriIoM BOJHOBOJAE, Ha paccTossHUM 180 MM oT
n3Iyyaronero packpeisa. Hammune oGtekarens B pac-
KpbIBe O0OJydaTelast NPHUBOIUT K HE3HAYMTEIHLHOMY
CY)KEHHMIO JUarpaMMbl HAINpaBIEHHOCTH, KaK Mbl H
MIPEANONIOKMIN. B 3TOM ciiydae oHa paBHa =~ 22 MM.
Iomy4yeHHbl pe3ynbTaT HaXOAUTCS B XOPOLIEM COOT-
BETCTBHUH C TEOPETUYECKUMHU PACUETAMH, 3TO TOBOPUT O
MIPAaBUIBHOCTH BBIMOJHEHHOTO TEOPETUYECKOTO aHaJu-
3a. [IpencraBienHa sKCIepIMEHTAIFHO U3MEPEHHAs Tra-
rpaMMa HalpaBIEHHOCTH KOHHYECKOT0 TOPPUPOBAHHO-
ro obsydaTelss B IJIOCKOCTH BekTopa E oCHOBHOM BOJI-
vl TE;; B kpyrjom BoiHOBozae. B atom ciydae mo
ypoBHIO - 3 nb mmpuHa AuarpaMMbl HAaIPaBJICHHOCTH
HE TpeBbIIaeT = 29 MM. MakcUMallbHOE OTIIMYHE W3-
MEpPEHHO! U PacCYUTAHHON JUarpaMM HalpaBIEHHOCTH
He npebimaer 20%. TakuM oOpa3om, BeCh LUK MPO-

BEIICHHBIX HCCIICTOBAaHUM TO3BOJIET CHENaTh BaXKHBIM
NPaKTUYECKUH BBIBOJI O TPUMEHUMOCTH KOHHYECKUX
oOnyuaTeneil s JICYCHUST MTOCICPOTOBBIX IHIAOMETPH-
TOB Y KOPOB.

KiroueBble CJI0BA: WCCIICAOBaHMS, TEPAIHs, KO-
POBBI, 00Iy4aTenb, JeYeHHs, 00TeKaTesb, YHIOMETPHT,
AHTCHHA.

INHOCTAHOBKA TIPOBJIEMbI

CocTosiHME  arpONPOMBIIUIEHHOIO  KOMIDIEKCa
YKpauHBI 32 MOCIEIHEE NECITUICTUE XapPAKTEPHU3YETCA
CJIOKMBIICHCS M MPOJOJIKAIOMIEHCS YTIyOIsThCS TEH-
JIeHIMeN craja Mpou3BOACTBA MOJIOKA U MsACA HE TOJIb-
KO 3a CUeT yMEHBIIECHHs MOT0JI0Bbs, HO M 3a cyeT Oec-
IUTOIUS. MATOYHOTO TOToJIOBbs KOpoB. OCHOBHOH IO-
CIIEpPOZOBOH 0OJE3HBIO Y KOPOB SBIAETCS HIOMETPHT,
KOTOPBIA MPUHOCUT XO3SHUCTBAM OIPOMHBIA 3KOHOMU-
yeckui ymep0. DKOHOMUYECKHH ymepo oT 3Toro 3abo-
JIEBAHUS CKJIAJbIBACTCA U3 HU3KOUW MOJIOYHOW IPOAYK-
TUBHOCTH, HEJOMONYICHHS TEJAT, YBEIMUYECHUS pacxoaa
CIIepMBI M paHHEH BHIOpPAaKOBKH cKoTa. beicTpoe n 3¢-
(PeKTHBHOE JICUCHHE HHIOMETPUTA SBISIETCS BaKHEH-
el 5KOHOMUYECKON 3ajauell Kak B MSICHOW, Tak U B
MOJIOYHOH NMPOMBIIUIEHHOCTH. B CBsI3M ¢ ueM coxpaHe-
HUE U YBEIMYEHHE MOTOJIOBbI KOPOB, a TAK)KE MOBBIIIE-
HHUE UX MPOIYKTHBHOCTH CBA3aHO C NMPHMEHEHHEM HHU3-
KODHEpreTHYecKnX (MH()OPMAIOHHBIX) »IIEKTpOMar-
HUTHBIX moneit (OMII) mist HeMeaMKaMeHTO3HOTO Jie-
yeHust SHIoMeTpuTa [1, 5].

OpHako, pa3paboTKa TepameBTHYECKOH SIIEKTPO-
MarHUTHOHM TEXHOJIOTHH JJIS JICUEHHS YHIOMETpUTA KO-
POB CBsI3aHA C TEOPETHUECKUMH U IKCTIEPUMEHTAIbHBI-
MU MCCIEIOBAHUSAMHU 10 ONPEAEICHUI0 MapaMeTpoB
OMII u co3gaHMI0 aHTEHHOH CHCTEMBI ANl BHYTPU-
YTPOOHOTO JIeYeHNs BOCTIAJICHUH MaTKH.

AHAJIN3 ITOCJIIEAHUX HCCJ}EI[OBAHHPI u
IMYBJIIMKALINN

IloBbIlIEHNE TPOAYKTUBHOCTH >KUBOTHBIX KpYII-
HOPOTraToro CKoTa W yBCJIIMYCHUEC UX IIOTOJIOBbA B 3HA-
YUTEJILHOW Mepe 3aBUCHT OT CBOEBPEMEHHOTO U d(dek-
THUBHOTO JICYeHHUS MX OoJe3Hel. B coBpeMeHHBIX ycio-
BUSIX OOJBIION SKOHOMHYECKHH yIiepO HAHOCAT aKy-
LIEPCKO-TEHEKOJIOTHYCCKUE 00Je3HH Y KOpoB. OCHOB-
HOW 0OJIC3HBIO JKUBOTHBIX KPYITHOTO POraToro CKOTa
SIBISIETCS SHAOMETPUT [1]. AHAIM3 MOKa3bIBAET, YTO MO~
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CJIEPOJIOBBIM 3HAOMETPUTOM MOTYT NepedoeTh 10
90% KOpOB, C YMEHBIIIEHHEM BBIXOAA MPHUITIOANA W MO-
JOYHOH nmpoxykTuBHOCTH 110 20% [2, 4].

B coBpeMeHHBIX yCIOBUSX Ul JIEUCHUS SHIOMET-
pHTa >KUBOTHBIX HCIONB3YIOTCA aHTHOMOTHKH, TOPMO-
HBl U pYTHe XUMHYECKUE TpenapaTsl, KOTOPhIE MOma-
Jlasi B OpraHu3M 4elloBeKa uepe3 MOJIOKO U MSCO KOPOB,
YTHETal0T UIMMYHUTET, IOPAXKAIOT MEUYEHb U IPyTUe op-
TaHbl, YTO MPUBOJUT K Pa3INyYHBIM 3aboneBaHusM. Ilo-
9TOMY HEMEIMKaMEHTO3HOE JIeUCHHE 3HJOMETpUTa Yy
KOPOB SIBJII€TCS aKTyaJbHOH 3a1aueil.

B Hacrosimee Bpems Ui JIEYEHUS 3HIOMETpPUTA
IBITAIOTCSL MCIOJIB30BATh METOJ] KBAHTOBOW TEpammm.
OpHako, y9UTbHIBas AJMHY BOJH Ja3€PHOTO H3ITydICHUS,
U TO, Y4TO M3JIydarollas CHCTeMa IOMEIIaeTcs B MPeo-
XpaHUTEIbHYIO 000JIOYKY MPU NPOBEACHUH 00pabOTKH
MaTKHd KOpOB, PE3yJbTaThl JICUCHNS OKAa3bIBAIOTCS Ma-
7103¢ HEeKTHUBHBIMH.

JluTepaTypHblil aHAJIM3 IIOKA3bIBAET, YTO JICUCHUE
9H/IOMETPUTA y KOPOB BO3MOXKHO Ha OCHOBE IIpUMeEHe-
HUsT MH(OOPMALMOHHOTO JIJIESKTPOMArHUTHOTO H3JIy4e-
HUS MWIIHMMETPOBOrO Juana3oHa. B ocHOBe MeTona
JIOKUT TUOENb MaTOTeHHBIX MUKPOOOB B MaTkKe >KUBOT-
HBIX U TIOBBIIICHHE >HEPreTHUCCKON aKTHBHOCTH Kile-
TOYHBIX MEeMOpaH.

3a mocnenHue TObl HAaKOMWIICS OOJBLION dKCIe-
PUMEHTANBHBIN ¥ KIMHWYECKUH MaTepHhaa 10 MHKPO-
BOJIHOBBIM METOJAM JICUEHHS CEIIbCKOXO3SHCTBEHHBIX
KHUBOTHBIX. AHAJIN3 HKCIIEPUMEHTAIBHBIX HCCIEIO0Ba-
HUU 10 BO3JCHCTBUIO 3JIEKTPOMATHUTHBIX IIOJIEH Ha
(U3UKO-XMMHUYECKHE TPOLECChl B OUONIOTHUECKUX 00b-
eKkTax mnpoBoAuWMBIX: B XapbkoBckoM HTYCX wnm.
I1. Bacunenko mon pykoBoactBoM A. YepeHKoBa,
IO. Merens, H. Jlucuuenko, H. Kocynunoii; 8 PO
PAH non pykosoacteom H. 1. [leBsitkoBa; B HoBocu-
6upcke mon pykoBoactBoM A. I1. Ka3znaueera; B Tymb-
CKOM TOCY/IapCTBEHHOM YHHMBEPCHUTETE II0]l PYKOBOJI-
cteoM E.H. HedénoBa moka3pIBarOT, 9TO HAWOOIBIIHIA
TepaneBTHIECKHH 3PPEKT cieayeT 0XXuaaTh oT nHpop-
ManroHHeix DMIT KBY nuanasona [3, 5-21].

[NOCTAHOBKA 3AJJAYN

enpio SKCIEPUMEHTAITLHBIX HCCIIEIOBAaHUN ObLTa
MPOBEPKa TOCTOBEPHOCTH TEOPETHUYCCKUX IIOAXO/IOB:
MOJIEH, OTHCHIBAIONIEH TPOIECC BO3ACHCTBUS WHPOP-
MAIMOHHOTO JJICKTPOMArHUTHOI'O M3JIYYCHHUSA MUIIIA-
METPOBOI'0 [IHAla3oHa Ha MMaTOTCHHBIE MHKPOOPTaHH3-
MBI, BBI3BIBAIOIINX YHIOMETPHUT Y KOPOB; U3ITYYAIOIIETO
TEpPMHHAJIA JUII BHYTPUYTPOOHOTO JICYSHHUS MOCIESPOI0-
BBIX 3HJJOMETPUTOB KPYITHOTO POTATOr0 CKOTA.

B cooTBeTcTBHM C IETBIO IKCIEPHMEHTATBHBIX
HCCIICIOBAaHUN OBLUTH OTPEICIICHBI 3a1a4i dKCIIePHMECH-
Ta ¥ MyTH UX pPEIICHUs: pa3padOTKa, MaKETUPOBAHHUE U
HCCIICIOBAaHNE OCHOBHBIX XapPaKTEPUCTHK U3JTyYaOIIEero
TEPMHUHAJIA; OIpEICIICHHE B JTA00OPATOPHBIX YCIOBHIX
OMOTPOITHBIX MApPaMETPOB MHJLIMMETPOBOTO DIIEKTPO-
MarHUTHOTO M3IIYYeHHUs s yrHeTeHus Actinomyces
pyogenes (Iy4ucTslii TPUOOK); TPOBEIACHHUE MPOU3BOI-
CTBEHHBIX OIIBITOB JICUCHHS TTOCIEPOTOBBIX SHIOMETPH-
TOB KPYITHOTO POraToro CKOTa.

N3JIOXKEHME OCHOBHOI'O MATEPUAIJIA
NCCIIEJOBAHUA

[IpoBenEéHHBIE TEOPETUYECKHE MCCIECIOBAHUS II0
CO3JJAHUIO H3JIy4aIOUIero TepMHHAIa 3JIEKTPOMArHMT-
HOTO M3IYYeHHs B MWIIIMMETPOBOM [HANa3OHE [UIHH
BOJIH JUIi BHYTPHUYTPOOHOTO JICYCHUS 3HAOMETPUTA
KPYITHOTO POTaToro CKOTa IOKa3ajH, YTO JUIsl POMBIIL-
JICHHOTO HCIIOJIb30BaHUS HEOOXOIUM H3IydyaTenb s
muana3ona yactot 30-31 I'Ty ¢ quameTrpom He Goee 30
MM, KOTOPBIH JOJDKEH 00eCreunTh IIUPUHY Auarpam-
MBI HamlpaBlIeHHHOCTM B Iwiockactsax xOz (H-
ockocTh) 1 miockoctu YOz (E-mutockocTs) B npemiax
24-30 mm. JIns mpaKkTHYECKUX Iienell BO3HUKIA Heo0Xo-
IUMOCTH OIICHHTh KOY(D(UIIMEHT OTpakeHHs OT pac-
CUATAHHOTO TO(QPHUPOBAHHOTO 00IydaTeds. DTO CBs3a-
HO ¢ HEOOXOAMMOCTHIO ITOHUMATh, Kakas JOJ BBIXOJ-
HOW MOIIIHOCTH 3ajaromiero reHeparopa Ha JIII/] Oyner
M3ITydaThesl B CBOOOIHOE MPOCTPAHCTBO 0€3 00TeKaTeNs
B pacKpbIBe oOJyrydarens W IpH ero Haauyuu. B obuiem

ciydae Ko3(QQUIMEHT OTpaXKeHHUs OT packpbisa [ » B

JeTCs BEMMYMHON KoMIutekcHoW. Ero momyms m dasa
3aBUCAT OT pa3MepoB packpbiBa. C yBelIWYeHHEM pas-
MEpPOB pPacKphiBa MOMAYNb KO3((HUIMEHTa OTPaKeHHUS
yMeHbIaercs, a ¢asza crpemurcs k Hymo [7]. U ecnu
HONEepPEeYHOE CeUeHHEe PaCKpPbIBa 00IydaTessi COCTaBIISIET
HECKOJIBKO JUTMH BOJH, TO OTPaXEHHEM OT HET0 MOXKHO

nperebpeds [4, 7], T.e. |F p| MOJKHO CUHTATh MPUOIN3H-

TENIFHO paBHBIM HYIIIO. B 3TOM cityuae mpakTudeckn Bes
MOIIIHOCTh TE€HEPaTOpa M3JIydaeTcsi B CBOOOJHOE IpO-
CTPAHCTBO, a B BOJHOBOJHOM TpPAaKTe yCTaHABIMUBACTCA
pexxum Oerymieil BosmHBL. C IENBI0 MPOBEPKH BHINOJ-
HEHHBIX PacueTOB ObUIM MPOBENEHbI IKCIIEPUMEHTAIb-
HBIC MCCIICIOBAHMS 110 U3MEPEHUIO KOd(PdUIIMeHTa OT-
paxxeHus: oT ro)pUPOBAHHOTO KOHHYECKOTro o0yyare-
ast. JIyist 3TOro ObUT M3rOTOBJICH KOHUYECKUN TOPPUpPO-
BaHHBIH 00JTy4yaTesb, JUIMHA KOTOPOTO OT pacKphiBa JI0
(azoBoro nenTpa pasaa 21 MM. [ImaMeTp U3ITy4aromero
packpeiBa paBeH 25 MM. OCHOBHBIE I€OMETPHUUECKHE
mapameTpsl Todpel: h=2.5 MM, c=1,25 MM, b=1,25 mm.

Jnst 3anuTKM paccMaTpuBaeMoro oOiydartens Hc-
TIOJIB3YETCs EPEX0]] C MPSIMOYTOJILHOTO BOJHOBOJIA Ce-
yeHneM 7,2x3.4 MM Ha Kpyrieiil quametpom 7 mm. U3-
Mepenus npooammck Ha 9actote 30 [T, [Tockonbky
MOIyTh KOX(pGHUIHEHTa OTPAXKEHHS OT O0OIydarens
JIOJKEH OBITh OJIN30K K HYIIO, TO JUISI TOYHBIX H3MeEpe-
HUI HE0OXOIMMO HCTIONIBE30BaTh METOA pedIeKToMeTpa
[8].

Bbrok-cxeMa M3MEpUTENbHONW yCTaHOBKH MpUBEAE-
Ha Ha PUCYHKe |.

Curnai, oTpaKeHHBIH OT pacKpbiBa 8, uepes (az3o-
BpallaTenb 7, HalpaBJIeHHbIN oTBeTBUTENb 6 Tieud II u
Il E-Tpoiiauka 11, moctymaeTr B NpUEMHBIH TPaKT, co-
CTOSIIIUK W3 JIETEKTOPHOH cekiuu 13, pe30HaHCHOTO
yeunutenst 14 (V2-8) u ocummtorpaga 15 (C1-83).
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Puc. 1. biok-cxeMa HU3MEpPUTENBHOM YCTAHOBKHU:
1 — reneparop ua JIIIJI; 2 — p-i-n MoxyssTop; 3 — 3By-
KOBOM reHepatop ¢ vactotoi 1 xI'm; 4 — arreHroaTop
yCTaHOBO‘{HBII;‘I; 5, 6 — HalpaBJICHHBIC OTBETBUTECIIN, 7 -
¢aszoBparatens; 8§ — roppUpoOBaHHBI KOHUYECKHH 00-
nmydaTtenb; 9 — corylacoBaHHas Harpyska; 10 — aTTeHioa-
TOp MONAPU3ALMOHHBIN; 11 — BOJHOBOAHBIA TPOWHUK;
12 — BonHOMED; 13 — nerexTopHas cekuust; 14 — ycunu-
TeNb pe30HaHCHHIA; 15 — ocmmmiorpad; 16 — obTeka-
TCIb

Fig. 1. Block diagram of the measurement setup:
1 - ATD generator, 2 — p-i-n modulator, 3 — sound gen-
erator with a frequency of 1 kHz, 4 — Attenuator instal-
lation, 5, 6 — directional couplers, 7 — shifter, 8 — corru-
gated conical illuminator, 9 — matched load, 10 — Polar-
izing attenuator, 11 — waveguide tee, 12 — wavemeter,
13 — detector section, 14 — resonant amplifier, 15 — Os-
cilloscope, 16 — cowl

Jlna xoHTpousis yacToThl rereparopa Ha JIIIJ[ 1 B
MIPUEMHBIA TpakT BKJIIOUeH BojHoMep 12. Ilockonbky
MBI HCTIOJIB3yEM CXeMY pe(IeKTOMETpa Ul U3MEPEHHS
MaJIbIX M3MEHEHUI Moayist koaddurmenTa oTpakeHus,
TO OTBETBUTENH 5 M 6 MOJAOOpaHBI TAKUM 00pa3oOM, YTO
uX HampaBieHHOCTH cocTaBisaoT 30 ab. g pacuupe-
HUSI JIMHAMHYECKOTO IMAaIa30Ha CBEPXBBICOKOYACTOT-
HBIH CHUTHAN OT TeHepaTopa 1 MogyiIHupyeTcs Mo aMIUIu-
Ty/le HU3KOYACTOTHBIM CHUTHAJIOM C 4actortor 1 xlm.
Jist 3TOr0 B WU3MEPHUTENBHBIA TPAKT BKIFOYEHBI P-i-N
MOJYJSITOP 2 U T€HEpaTOp CUTHAIOB 3 HU3KOYACTOTHBIN
I'3-106. [ns pas3Bs3kyd 3aJaroliero reHeparopa ¢
Harpy3koi (B JaHHOM CITy4ae cO CBOOOIHBIM MPOCTPaH-
CTBOM) B CXEMY BKJIIOYECH YCTAaHOBOYHBIM aTTEHIOATOP
4. IlepeoTpa>keHUs] OT aHTEHHBI, NIPEJICTABISIONIEH Co-
60l To(pHpOBaHHBIN 00IyYaTeNh 8, H PA3TUYHBIX OT-
pakaresieii, pacIoJIOKEHHBIX B II0J€ €ro H3JIydeHHS,
YCTpaHEeHBI IyTE€M 3KPaHWPOBKH IOTJIONIAIONIMMH T10-
KPBITHAMH. MeTonuKa 3KCIepUMEHTa COCTOMT B Clle-
nyromieM. [lepBonaganbsao Ha gactore 29,5 I'T B pac-
KpBIBE O0JTydaTensi 8 pacronaraercsi MeaHas IUIacTHHA,
KOTOpas TpeAcTaBisieT co0oi KopoTko3ambIkaTenb. C
MIOMOIIBIO ITOJISIPU3ALMOHHOTO HM3MEPHUTENBHOTO aTTe-
Hroaropa 10 u dazoBpamarens 7 moduBaeMcsi KOMITCH-
caruu curHainoB B twiede 111 E-tpoiiauka (ogHOTO — OT-
PaKEHHOTO OT KOPOTKO3aMBIKaTelisi B PacKpbiBe 0OIy-
yaresns ¥ nocrynaromiero B redo 11 E-tpolinuka depes
HarpaBJeHHBII OTBETBUTENb 6, U JPYroro — OIMOPHOTO
CUrHajia OT reHeparopa 1, momanatomero B miedo I E-
TpOiHMKa Yepe3 HalpaBJICHHBIH OTBeTBUTENb 5). [Ipm
9TOM (UKCHUPYEM TMOKa3aHus aTTeHoaropa 10, KoTopsie
Oynyt paBHbl N;. ITocie atoro ybupaercss KOpOTKO3a-
MBIKaTeIb W HPOU3BOJHUTCS M3MEPEHHE MOy KOd-
¢unmeHTa OTpakeHHsI OT M3TYJalOIIETo pacKpsiBa. Jis
ATOr0 CHOBa MPOBOAWTCS OanaHcupoBka E-TpoitHuka c
nomoiieio (azoBpamiarens 7 u arreHroaTopa 10, moka-

3aHHA KOTOPOro IMpu 3TOM HMCHT BCIUYHHY Nz
pe3yabTaTe MOAYJIb KO3(1)(1)I/II.II/I€HT8. OTpaXXCHHUA 10 IO~

J0 |Fp| OT pacKpbIBa HCCIEAYEMOT0 TOPPHPOBAHHOTO

KOHHYECKOTO 00TydaTes JEeTKO BBIYHCIACTCS 1O (hop-
Mmyne [6, 9]:

|1'—vp| _ 1OAN/20 , (1)

rae: AN =Ny — N,.

Ilocne 3toro 3anmaroluili reHepaTop NepecTpanBa-
ercsa mo dactore ¢ maroM 100 MItm go 30,5 I'To m
BHOBB IIPH Ka)KAOM 3HAYCHUH YaCTOTHI MPOBOAATCS Ka-

J'II/I6pOBKa U U3MCPCHUC |Fp| . Bo BTOpbLIC IJICYU BCIIO-

MOTaTeNIbHBIX JUHUI HalpaBICHHBIX OTBETBUTENEH 5 U
6 BKJIIOYEHBI COTTIACOBAHHBIE HArpy3ku 9.

Jns panpHeHIMX MCCIEAOBAaHUN B PAacKpbIBE KO-
HHYECKOTO TOo()pUPOBAHHOTO OOIydaTels 8 ImoMemaeT-
csi oOTekaTenb W3 IONUCTHPONAa 16 W 1O OMHUCAaHHOW
BBIIIE METOAMKE B AHANa30HE MEPECTPONKH 3a4aI0LIETO
redeparopa ot 29,5 I'TL[ no 30,5 I'TL ¢ marom 100
MI'm u3mepsiercst MOAynb KO3(GQHUIMECHTa OTPaKCHUS
OT M3JIy4alollero TepMuHana. Pe3ymbTaTel uM3MepeHHs

‘I—' p‘ TIPUBEICHBI HA PUCYHKE 2.
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Puc. 2. DkcniepiMeHTaIEHO W3MEPEHHBIN |F p| oT

pacKpbiBa PacCYHUTAHHOTO TOQPHUPOBAHHOIO KOHUYE-
cKoro oOmydarenst 6e3 o0TeKaTelNs U C HUM

Fig. 2. Experimentally measured |fp| from the ap-

erture calculated corrugated conical fairing and radiator
without him

W3 pucyHka 2 BHAHO, YTO NMPAaKTHYECKH BO BCEM
JManasoHe N3MEHEHHMs  YacTOThl  T'eHepaTopa
(29,5+30,5) I'T1 Mmoxynb KO3 dHUIMEHTa OTPAKESHUS 10
TIOJIIO OT M3JTyYaloIIero packphlBa H3MEHAETCS B JHara-
3oue 0,117+0,103 (xpuBas 1). IIpu sTom Ha gactote 30

ITu |F p| paBen 0,105. 3To CBUAETEILCTBYET O XOPO-

meM CorjijaCoBaHHMM aHTCHBbI CO CBO60,HHI)IM IMpOCTpaH-
ctBoM. Hanmuuue oOtekaTens B PaCKpbIBE UCCIIEAYEMOT'O
o6nyanen;1 NMPUBOJUT K HE3HAYUTCIIBHOMY YBCIUYC-

HUIO |F p| .
B nunamasoHe 57eKTpOHHOM mHepecTporKH 3adaro-

miero reeparopa Ha JIITJ (29,5+30,5) I'Tu moxyns Ko-
a¢¢urmenta orpaxenus wusMensercs ot 0,197 no

0,177. Ha gacrore 30 I'TIg |fp| = 0,185, T.e. MmoayyBH

kod(punreHTa OTpaKEHUS IO TIONIO NMPU HATUYAUA B
packpsiBe 00IydaTesss o0TeKaTelNs, U3rOTOBJICHHOTO U3
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Mmarepuaia ¢ MaJbIMU IOTEPSIMH, BBIPOC HE3HAYU-
TenpHO. Ecnmu Temepb paccMoTpeTh KO3 UIMEHT OT-
pakeHHs 10 MOIIHOCTH OT TO(PHPOBAHHOTO 0OIydaTe-
ns ¢ obOrekarteneMm, To oH He mpesbimaer 0,04, T.e.

.2
|F p| < 0,04. Takum 00OpazoM, MPaKTHYECKU BCS MOII-

HOCTb, MOJIBOJMMAsi K KOHUYECKOMY ro()pUpOBaHHOMY
oOmyuaremto ¢ oOTekareneM, OyJgeT H3JIy4aTbCsl BO
BHEIIIHEE NMPOCTPAHCTBO.

J1yis TOro 4TOOBI OHATH KaKOW (pakTHYCCKH OyIeT
IIMPHHA JUarpaMMbl HAlPaBICHHOCTH aHAJIU3UPYEMOTO
KOHHYECKOTO To()pHpOBaHHOTO oOiyyaTens 3KCIepu-
MCHTAJIbHO HM3MEPUM pa3pes3bl IOJs B IBYX B3aHMHO
MIEPIIEHANKYISIPHBIX TUIOCKOCTAX Ha paccrosaun 180
MM OT packpeiBa. biok-cxema sKCIEpUMEHTaIbHOU
YCTaHOBKH, C IIOMOIIBIO KOTOPOH NMPOBOIMINCH HCCIIE-
,Z[OlBaHI/IFI,2 TIPUBE/ICHA HAa PUCYHKE 3.

13

Puc. 3. Brok-cxema 3KCIEepHUMEHTAJBHONW ycTa-
HOBKHM U1 HU3MEPCHUA JUarpaMMbl HAIPaBJICHHOCTU
ropupoBaHHOTO KOHWUYECKOro obiyuarens: 1 — reHe-
patop; 2 — MOAYIATOP; 3 — HU3KOYACTOTHBIN I'€HEpaTop;
4 — yCcTaHOBOYHBIN aTTEHIOATOP; 5 — OTBETBHUTENb; 6 —
ropupoBaHHbI KOHUUECKHI 00JydaTenb; 7 — o0Teka-
Teb; 8§ — corjlacoBaHHasi Harpyska; 9, 15 — nonsipusa-
LMOHHBIM aTTeHtoarop; 10 — pe3oHaHCHBINA BOJHOMED;
11 — nerextopHas cekuus; 12 — pe30HAHCHBIN YCHITHU-
tens (V2-8); 13 — nByxuydeBoit ociuiutorpad (C1-83);
14 — BoTHOBOL

Fig. 3. Block diagram of the experimental setup
for measuring the pattern of corrugated conical feed: 1 —
the generator; 2 — modulator; 3 — low frequency oscilla-
tor; 4 — Attenuator installation; 5 — coupler; 6 — corru-
gated conical illuminator; 7 — fairing; 8 — matched load;
9, 15 — Polarizing attenuator; 10 — resonant wavemeter;
11 — detector section; 12 — tuned amplifier (U2-8); 13 —
double-beam oscilloscope (S1-83); 14 — waveguide

Curnan ot 3azatomiero reseparopa Ha JIIIIA 1 u
YCTaHOBOYHBIM aTTEHIOATOpP 4 MOCTYMAeT Ha H3JIydaro-
LIYIO anepTypy roppHpOBaHHOTO KOHHYECKOTo 00Iyya-
Tens 6. Jlng paciuupeHus AMHAMHUYECKOrO JUara3oHa
CHUTHAJ OT TEHepaTropa MOAYIUPYETCS MO aMIUTUTYZAE
curHanoMm ¢ yactoroi 1 xk['m. [yns aToro B mepenatomuit
TPAKT BKJIFOUEHBI P-i-N MOIYJSITOP 2 ¥ HU3KOYACTOTHBIH
reneparop 3 (I'3-106).

JUis KOHTpPONS dYacTOTBI M YPOBHSA BBIXOJHOM
MOIIHOCTH TeHepaTopa | B TPaKT yCTAaHOBIJICH HAIpaB-
JICHHBIH OTBETBUTENb 5, B MPSIMOE IJIEUO BCIOMOTa-
TENbHOM JMHUKM KOTOPOIO BKJIIOUEHBI: MOJSPU3ALUOH-
HBII aTTeH0aTop 9, pe3oHaHCcHEIN BonHOMep 10, nerexk-
TopHas cexuus 11, pe3oHancHslil yeunutens 12 (Y2-8),
nByxiyueBor ocuwntorpad 13 (C1-83). [dns ycrpane-
HUSI OTPA’KEHHBIX CUTHAJIOB, KOTOpPbIE MOTYT UCKa3UTh

pe3yJIbTaThl U3MEPEHNH, B 0OpaTHOE ILIEYO BCIIOMOTa-
TENbHOM JMHUN HAMPaBJICHHOTO OTBETBHUTENSA 5 BKIIIO-
YeHa COTJIaCOBaHHAs Harpyska 8.

Paspessl monel B AByX B3aMMHO NEPIEHIUKYISP-
HBIX IUIOCKOCTSIX M3MEPSUTHCH C MTOMOIIBIO OTKPBITOTO
KOHIIa IPSMOYTOJIEHOTO BOJTHOBO/A ceueHneM 7,2 X 3,4
MM c maroM 1 MMm. B mpuemHBIH TpakT IOMUMO OTpe3Ka
BOJIHOBOZA 14 Takke BXOIAT: MOJISAPH3ALMOHHBINA aTTe-
Hoatop 15, nerextopHas cekuust 11, pe3oHaHCHBIN
yeumutens 12 (Y2-8), aByxmyueBoil ocrmiuiorpad 13
(C1-83).

[ocne mpoBeneHusi U3MepeHH B packpbiBe rod-
PHPOBAHHOTO OOITydaTessl IOMeIaeTcss 00TeKaTels 7 1
CHAMAIOTCSI AMarpaMMbl HalpaBIEHHOCTH Y€ TaKOTo
M3JTydaTens B IBYX B3aHMHO NEPHEHIUKYJISIPHBIX IJIOC-
KOCTSIX.

Pe3ynpraThl SKCIEPUMEHTANBHBIX —CCIECAOBAHUI
MIPEACTAaBICHEl HAa PHCYHKE 4, Ha KOTOPBIX IMOKAa3aHEI
pa3pe3bl noseil, usmepeHHsle B H - U E - MIOCKOCTIX
OCHOBHOH BosiHbI TE;; B KpyIriIoM BOJIHOBOZE, Ha pac-
cTossHNM 180 MM OT M3ITy4aroIero pacKphIBa.
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Puc. 4. DkcrnepuMeHTaIbHO HM3MEpPEHHBIE ra-
TpaMMBbl HAMPaBICHHOCTH KOHUYECKOTO TOo(QpUpOBaH-
Horo oOiryuatensi B Tuiockoctu Bektopa H (a) u E (6)
ocHOBHOH BonHEI TEq; B KpyTriioM BOIHOBOJE

Fig. 4. Experimentally —measured conical
corrugated pattern in the plane of the illuminator of the
vector H (a) and E (0) of the fundamental wave in TEy;
circular waveguide

W3 puc. 4 a, BuaHO, 94TO AMArpaMma HalpaBJIeHHO-
CTH KOHHYECKOTO TodpHupoBaHHOTO obmydatens B H -
IUIOCKOCTH 110 YpoBHIO -3 b cocraBisier ~ 24 MM (Kpu-
Bas 1). Hamuume oOrekarenss B packpbiBe oOIydaTens
MIPUBOJUT K HE3HAYUTEILHOMY CYKCHHIO IHArpaMMEI
HaNpaBIEHHOCTH, KaK MBI W TIPEANOJIOKMIN. B 3TOM
ciiyqae oHa paBHa = 22 MM (kpuBas 2). [lomyueHHsIN
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OHAOMETPUTA KOPOB MUJIJIMMETPOBBIM 2JIEKTPOMATHUTHBIM U3JIVUEHUEM

pe3yabTaT HAXOJUTCSA B XOPOILEM COOTBETCTBHUU C TEO-
pETUYECKUMHU pacdyeTaMy, YTO CBHJETEILCTBYET O Ipa-
BUJIBHOCTH BBIIIOJHEHHOTO TEOPETUYECKOT0 aHAIIN3a.
Ha puc. 4 6, npezncraBieHa SKCIEPUMEHTANBHO
N3MEpCHHAsI AUarpaMMa HalpaBIeHHOCTH KOHHYECKOTO
ro)pUpPOBaHHOTO OOJydaTelNs B IDIOCKOCTH BEKTOpa F
ocHOBHOHM BONHEI TEj; B KpyriioM BOJHOBOIE (KpHBas
1). B atom cirygae nio ypoBHio -3 b mmpuHa quarpam-
MBI HaNpaBJICHHOCTH He MpeBbimaeT ~ 29 mMm. Koraa B
pacKpbIBe HAIIEro O0IydaTellsl PacloIokKeH 00TeKaTeb
YKa3aHHBIX BBIIIE pPAa3MEPOB, INUPHUHA TUATPAMMEI
HaMpaBJIEHHOCTH 10 YPOBHIO -3 1b cyxaercs 10 26 MM.
OTu pe3ynbTaThl MOATBEPKAAIOT TEOPETHUECKHE
BBIKJIAJIKM, KOTJa OBUIO IOKa3aHO, YTO KOHHYECKHUH
roppupoBaHHbIA 00Iy4aTeIb UMEET B IUIOCKOCTH BEK-
Topa E 06oJjiee MHUPOKYIO AUArpaMMy HalpaBJICHHOCTH.
MakcuManbHOE OTIMYME M3MEPEHHOU M paccyu-
TaHHOW JHMarpaMM HAalpaBI€HHOCTH HE IIPEBBIIIACT
20%. Takum 00pa3oM, Bech IUKI MPOBEACHHBIX HCCIIe-
JIOBAaHWH TIO3BOJIICT CHENIaTh Ba)KHBIM IPAKTHIECKUH
BBIBOJl O IPUMEHHMOCTH KOHHYECKHUX 00JydaTenei s
JICYCHNUS TTOCTIEPOAOBBIX IHAOMETPUTOB Y KOPOB.

BBIBO/IbI

1. U3ny4yeHnue Bcell MOIIHOCTH B MAaTKy KOPOBBI,
MOJIBOANMOM K PacKpbIBY ro)pUpPOBAaHHOTO W3JTydaTes
3JIEKTPOMAarHUTHOW 3HEPIUM, BO3MOXKHO C BEJIMYMHOMN
Moayns Koadduuuenta orpaxenus menee 0,185.

2. BayTpuyTpoOHOE JeueHHe YHIOMETPUTa KOPOB
BO3MOXXHO € M3JIy4aTeNsIMH 3JIEKTPOMAarHUTHOW 3Hep-
run Ha yactote 30 I'Th, co3maromux mMpuHy aua-
rpaMMBl HaIlpaBIEHHOCTH B JIBYX B3aHMHO HEpIICH/HU-
KYJSApHBIX o0nacTsax He 6onee 30 M.

3. Monmy4yenne obOmielt TepameBTHYecKol 3ddek-
TUBHOCTH BHYTPHUYTPOOHOTO JIEYEHHUS DHIOMETPUTA
KHUBOTHBIX KPYITHOTO poraToro ckota 10 98% Bo3MoOXx-
HO C MPUMEHEHHEM 3JICKTPOMArHUTHOTO M3JIyYeHHUs] Ha
gactore 30T ¥ IIOTHOCTRIO MOTOKAa MOLTHOCTH 45
MKBT/cM.
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EXPERIMENTAL STUDY OF ELECTRONIC
SYSTEMS AND METHOD OF TREATMENT OF
ENDOMETRITIS COWS MILLIMETER
ELECTROMAGNETIC RADIATION

Summary. The article provides theoretical studies
to build a terminal emitting electromagnetic radiation in
the millimeter wavelength range for intrauterine treat-
ment of endometritis cattle. For practical purposes, it
was necessary to evaluate the reflection coefficient cal-
culated from the corrugated feed. This is due to the need
to understand how much of the output of the master os-
cillator is radiated in free space without the fairing and
radiator in the aperture, if any. In general, the reflec-
tance from the aperture is a complex quantity. In order
to verify the calculations were carried out experimental
studies on the measurement of the reflectance of the
corrugated conical feed. To this end was made conical
corrugated illuminator length from the aperture to the
phase center is 21 mm. The diameter of the radiating
aperture is 25 mm. For powering considered irradiator
used the transition from rectangular waveguide section
of 7,2 x 3,4 mm round diameter of 7 mm. After the
measurement aperture corrugated radiator cowl and
placed shot pattern has such a radiator in two mutually
perpendicular planes. The experimental results which
show sections of fields measured in H - and E - planes
of the fundamental wave in TE11 circular waveguide at
a distance of 180 mm from the radiating aperture. The
presence of the fairing in the aperture feed leads to a
slight narrowing of the radiation pattern, as we have
suggested. In this case, it is 22 mm. This result is in
good agreement with theoretical calculations, it shows
the correct execution of the theoretical analysis. The ex-
perimental measured radiation pattern of the conical
corrugated feed in the plane of the vector E of the fun-
damental wave in the TE11 circular waveguide. In this
case, the level - 3dB beamwidth does not exceed 29
mm. The maximum difference between the measured
and calculated patterns does not exceed 20%. Thus, the
entire cycle of studies leads to an important conclusion
about the practical applicability of tapered illuminators
for the treatment of postpartum endometritis in cows.
Formulate conclusions. A list of references.

Key words: research, irradiator, therapy, cows,
treat, cone, endometritis, antenna.
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