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VYIK 621.301.

H. I1. KYHJIEHKO, kana. Texs. Hayk

XapbKOBCKHMI HAIlMOHAJIBHBINA YHUBEpCUTET cenbekoro xo3siictBa (HTYCX) um. I1. Bacunenko,
I. XapbKOB

AHAJIN3 CUCTEMBI KOHTPOJISI 3A OBPABOTKOM
MUKPOOBBEKTOB ) KUBOTHBIX AKYCTUYECKUMU KOJIEBAHUAMHN

IIposedeno ananu3z 0CHOBHbIX NAPAMEMPOS dNIEMEHMOE CUCTNEMbI USMEPEHUSL OUINLEKMPUUECKOT
APOHUYAEMOCIU PACMBOPO8 C MUKPOOOLEKMAMU CENbCKOXO3AUCNBEHHBIX HCUBOMHBIX

Ilposedeno ananiz OCHOGHUX NaApamempis eleMeHmis cucmemu uMIpy OieleKmpUudHoi
NPOHUKHEHOCMI PO3YUUHIE 3 MIKPOOO'€KMaMuU CilbCbKO2OCNOOAPCHKUX MBAPUH.

ITocTtanoBka nmpodJieMbl

[Tpu wiccnenoBaHUM COCTOSIHHSI OMOIOTUYECKUX OOBEKTOB, HAXOJSIIMXCS TOJA BO3JIEHCTBUEM
pa3auuHbIX (GU3NYECKUX (PAKTOPOB, HEMATOBAKHOE 3HAYCHHE UMEET BHIOOP METOa Ml KOHTPOJIS
COCTOSTHUSI OMOIIOTUYECKUX OOBEKTOB B JIaHHOE BpeMs. BzaumoneicTBue ¢puszndeckux GpakTopoB ¢
OMOJIOTMYECKUMH CUCTEMAMHU CBSI3aHO C UX (PU3UUECKUMU H XUMUYECKUMU U3MEHEHHIMH [4, 5].

[Tox >TUMH U3MEHEHUSIMU CJEAyeT MOHUMATh: HarpeB OMOOOBEKTOB, Pa3phlB XMMHUYECKHUX
CBSI3€H, UBMEHEHUE OKPACKU, U3MEHEHHUE MEKTPOPUZNUECKUX CBOUCTB, OMOIOTHUECKYIO PEAKIUIO
Ha BO3JCHCTBUE.

Taxum 00pa3oM, JUIsi U3MEPEHHUs MapaMeTPOB OMOJIOTHYECKUX OOBEKTOB MOXKHO MPUMEHSTh
CIEYIOIINE METOJbI: CBETOBBIE, TEIUIOMU3UYECKHE, INEKTpodu3ndecKkue, (PU3UKO-XUMHUECKHE.
M3 MHOTOYMCIIEHHBIX METOJOB HM3MEPEHHsS MapaMeTpPOB OHMOJOTMYECKHX OOBEKTOB BHHUMAaHUS
3aCIIy’KMUBAIOT JUAIIBKOMETPUUYECKUE METOAbl. MeTOoa JMANEeKTPOMETPUU B HACTOSIIEE BpPEMs
MO3BOJISIET: OMPEAENATh MapaMeTpbl THIPATHOTO OKPYXKEHHS OHOMOTUMEPOB U MX KOMIIOHEHTOB
(KOIMYECTBO BOJBI, MPOYHO CBSI3aHHOW B CTPYKType, KOJUYECTBO BOJBI, CBS3aHHON Ha OMYIIKE
MaKpPOMOJIEKYJIbI); M3y4YaTh W3MEHEHUs KOHGOpMAIMM MpH Pa3IMYHBIX (PaKTOpax BO3AEHCTBUS
(pu3monornyecky akTUBHBIX JOOABKaX, TEMIIEpAType U T. 11.); HACHTUPUIIUPOBATh (PYHKIIMOHAIBHO
3HAYMMBbIE H3MEHEHHs KOH(POPMAIIUY TPU B3aUMOJICHCTBUSX MAKPOMOJIEKYIT B MOJIETIbHBIX CUCTEMAX
(marmpumep, (epMeHT-cyOCTpaTHOM CBSI3BIBAHUM); UCCIIEAOBaTh (PYHKIIMOHAIBLHO 3HAYMMBIE
M3MeHeHUs KOH(opMaIii KOMITOHEHTOB KJIETOK B (DYHKITMOHATILHO aKTHBHOM COCTOSIHUY (HAIIpUMep,
MpU JINTAHJ-PELIEITOPHOM B3aUMOJICUCTBUM); BBISIBIATH POJb MHPOCTPAHCTBEHHOW CTPYKTYPHI
B HM3y4yaeMOM OHOJOTMYECKOM IMpollecce; HAXOAUTh CHEIU(PUUIECKUE BHYTPHUMOJICKYISIPHBIC
B3aMMOJICUCTBUS, MPUBOJSIINE K KOHKPETHBIM KOH()OPMAIMOHHBIM TMEPECTPOKaM; HCCIIeI0BATh
nporecchl PyHKIIMOHUPOBAHHS OMOTIOTMMEPOB B TKAHSIX .

[lenp cTaTby aHAJIW3 OCHOBHBIX TAPAMETPOB AIEMEHTOB CUCTEMbI U3MEPEHUS AUIEKTPUYECKOM
MPOHUIIAEMOCTH PACTBOPOB C MUKPOOOBEKTAMHU CEIHCKOXO3SHCTBEHHBIX JKUBOTHBIX

OcHoBHAasI YaCTh

B mpomecce  koHTponsi 3a 00pabOTKON MHUKPOOOBEKTOB IKHBOTHBIX aKyCTHYECKUMU
KonebaHusAMU HaMHu OBbUT BBIOPAH METOJA U3MEPEHHs CABUTA PE30HAHCHOM YaCTOTHI ONTUYECKOTO
peszonaropa (OP) mpu momenieHnn B €ro o0bEM siU€eK C pa3TUYHBIMU oOpasmamu. J[ms 3Toro
MCIIOJIb30BAaJICSI METO cpaBHEHU. [Ipu 3TOM yacToTa U3MepsIach OTHOCUTEIBHO PENIEPHOM TOUKH.

OyHKIMOHANBHAS CXeMa CHUCTEMBbl HM3MEpEHHUs MpHBeIeH Ha puc. 1, a oOmuil BuUA Ha
puc. 2.

B xauectBe pemepa OyneM HCIONB30BATh ATAJOHHBIM PE30HATOP, B KOTOPHIN IMOMEMIAETCS
sueliKa C UICXOJIHBIM BelecTBOM. [[puMeHeHre 3TaloHHOT0 pe30HATOPa MO3BOJISIET TAKKE UCKITIOUUTh
BJIMSIHHE HECTaOMJIBHOCTH YaCTOTHI 33/Ial0IIEro reHeparopa 1, B Ka4eCcTBE KOTOPOTO MCTOIb3YeTCs
JIII /] 4eThlpeXMUJITTUMETPOBOTO JIMAIIa30Ha JIJIMH BOJIH, HA PE3YJIbTaThl U3SMEPEHUM. A 1J1s1 U3MEPEHUS
CIABUTOB PE30HAHCHOM 4YacTOTHI OyJAeM HCIIONb30BaTh YaCTOTHO-MOAYNIUpoBaHHbIM (UM) curna,
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IIpoITyCKaeMblii yepe3 pezonarop [1-3].
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Puc. 1. biok-cxeMa u3MepUTEIbHOM YCTaHOBKH JUIsl KOHTPOJIS MaJIbIX U3MEHEHUHN YaCTOTHI.

Yacrora reHeparopa | MOXeT mepecTpanBaThCs 10 IMHEIHOMY 3aKOHY B AHaNa3oHe fp £75

MI'11 ¢ moMoIIbIO BapakTopa 2, BKIOYEHHOTO B IIeMb 00paTHOM CBsI3u TeHeparopa. s sToro Ha
BapaKTOp TOMAETCS MHIO00pa3HOE HampspKeHWe. A 4YTOOBI MOJMYYdTh aOCONIOTHBIM MaciiTad
gactorel Ha JIIIJI momaercs eme MOIyJIUpYIONIEE HampsbkeHme dactotoir F = 60 MIm or
BBICOKOYACTOTHOrO TreHepaTtopa ['4-107. ]l KOHTpOJST 4acTOThI ATOTO TEHEpaTopa B CXEMY
BKJIIOYEH YHHUBEPCAJIbHBIM MajorabapuTHbld yactoroMep Y3-57. DTO MPUBOAUT K TOSIBICHUIO B
crekrpe uznydenus JIIIJ[ G0KOBBIX 9acTOT, OTCTOSAINMX HA BeNMuuHy [ oT Hecymei. Benenactue
YacCTOTHOW MOMYJISIIIMM CUTHAaja TreHepaTopa | CUrHai Ha BBIXOJE ATaJOHHOTO pe3oHaropa Oyjaer
MMETb BHJI TPEX Y3KUX MHUKOB, KaK MOKa3aHO Ha pHC. 2.

Jns pa3Bsaszku reHepatopa 1 ¢ Harpy3koil B TpakT CBY BK/IIOYEH BEHTWIb S5, MMEIOIIUN
npsimble otepu 0,3 n1b u oO6partueie 29 n1b B nmonoce yactot 75+1,5 I'Tu. Jlns KOHTpoJi 4acTOTHI
3a[al0lIeT0 TeHepaTopa B CXeMe MPeAyCMOTpPEH JIOTOJHHUTENbHBI KaHald, oO0pa3oBaHHBIN
HANpaBJICHHBIM OTBETBUTENEM 6, HMMEIOIUM IepexogHoe ocnabnenune 22 nb B monoce
MIPOIYCKaHUsl BEHTWISI, MOJISIPU3ALMOHHBIM W3MEPUTEIbHBIM aTTEHI0ATOPOM 7, BOJIHOMEpPOM &,
neTekTopoMm 9, mmpoxomnonocHeM yeunuteneM 10 (Y3-29) u ocummtorpagom 11 (C1-75). B
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YEeTBEPTOM IUIEUE HAIIPaBICHHOI'O OTBETBUTEINS YCTAHOBIJIEHA cOIUlacoBaHHas Harpys3ka 12. Curnain
C BBIXOJ]a HAIMPABJIECHHOI'O OTBETBUTENSI MOCTYNAeT HA JABOWHOM BOJIHOBOJHBIA TPOWMHHK 13, rme
pasacisACTCd IoIoJjaaM.

for F for fortF
Puc. 2. Curnai Ha BbIX0/1€ 3TAJIOHHOTO PE30HATOpa

Opna yacTh cuUTHanIa BO30YXKIAeT STATOHHBIM PE30HATOP, a JApyras — u3MepurenbHbid. O0a
pezoHaropa uaeHTHUHbl. OHU 00pa3oBaHbl CHEPUUECKHUMH U IJIOCKMMH 3€pKajlaMu, arnepTyphl
KOTOpbIX paBHbI 60 MM. Pammycel kpuBu3Hbl R cdepudeckux orpaxkareneil paBubsl 110 mm.
JlnameTphl KpyIibIX BOJHOBOJOB, PACIIONOXKEHHBIX B LIEHTPAaX IUIOCKUX 3€pKall, paBHBI 24 MM.
DJIeMEHTHI CBS3M 00OUX PE30HATOPOB HPEICTABISIOT COOOM IUIABHBIE MEPEXOJbl C MOHMKEHHOIO
ceuenus 3,6x0,14 MM Ha OCHOBHOE CeUeHHE BOJHOBOJA 3,6x1,8 MM. PaccTosiHusi, HAa KOTOPOM OHH
PacroJOKeHbl OTHOCUTENIBHO IIEHTPOB CHEPUYECKUX 3EpKall, OMPEACNSIOTCS MaKCHUMAalbHBIM
3HAYCHHWEM HANPSHKCHHOCTH JJIEKTPUYECKOTO TOJs BO30YXKIaeMbIX B 000MX pe3oHaTopax
konebanuit TMy 37 1 paBHBI 9,4 MM.

[lepBoHayanbHO B 00a pe30HATOpa HAa MOPIIHM B KPYIJIBIX BOJIHOBOJAX IOMEIIAIOTCS
U3MEepUTeNlbHbIe sueiiku 14, uMerommue OAHM M Te Ke TeoMeTpudyecKkue pasMepbl. B mMomeHT
pe30HaHCa CUTHAJ C BBIXOJA 3TAJOHHOIO pe30HATOpa 4yepe3 MOJSIPU3ALMOHHBIA U3MEPHUTENbHBIN
aTTeHI0AToOp 7 MOCTYIAeT Ha AETEKTOPHYIO ceKkiuio 9. Jlajee curHai ¢ BbIX0Jla HIMPOKOMOIOCHOTO
yewmmrenst 10 (Y3-29) 3aBoaurces Ha ocumuiorpad 11. AHasornaHsiM 00pa3oM CHTHAN C BBIXOJAA
M3MEPUTENILHOTO pe30HaTopa uepe3 MOJSPU3ALMOHHBIA H3MEpPUTENbHBbIN  aTTeHtaTtop 7,
JIETEKTOPHYIO CeKIMIo 9, mmpokomnonocHelii ycunutenbs 10 (Y3-29) rtakke mnoctymaer Ha
ocumwtorpad 11. Ilyrem MexaHHUECKON MEpPECTPOMKH OJIHOTO M3 PE30HATOPOB JOOMBaeMCs
COBIAJICHUSI UX PE30HAHCHBIX 4acTOT. biarogaps 3TOMy MbI MCKJIIOYAE€M BCSIKHE MEXaHUYECKUE
HETOYHOCTH, CBSI3aHHBIE C U3TOTOBJICHUEM PE30HATOPOB. B KauecTBe CleAyIOIIero mara 3aMeHseM
aueliky 14 B M3MEpPUTENILHOM pe30HaTOpe Ha siuelKy 15, BelecTBo B KOTOPOW MMEET Jpyrue
anekTpodusznyeckue mnapamerpsl. CregoBaTenbHO, PE30HAHCHAs yacToTra u3MmeputenbHoro OP
cTaHeT Jpyroi. I ee cIBUI OTHOCUTENBHO YacCTOThI 3TAJOHHOTO PE30HATOPA MOXHO OLEHUTHh Ha
9KpaHe ociuiuiorpada, MoCKOJIbKY MbI 3HA€M a0COJIFOTHBIM MacITad 4acToOThl O1aroaapsi OOKOBBIM
MeTkaMm (cM. puc. 2). Jlng Oosiee TOYHOTO OIpEENICHUs] CIBUTAa PE30HAHCHOM YacTOTHI
n3MeputesbHoro OP B cxemy BKIIIOUEHBI JIOMOJIHUTEIbHBIE 3JI€MEHTHI. JluarpamMmma HampsiKeHUM
JUTSI COOTBETCTBYIOIINX TOUEK CXEeMBI (a, 0, B, T, 1), IPUBEICHHON Ha puc. 1, moka3zaHa Ha puc. 3.

I'pannusl neBunanuum Hecymerd 4dactotel JIIIJ[ onpenenstorcss pe3oHaHCAMHM — 3TATIOHHOTO
pe3oHaropa (cM. puc. 3a), KOTOpble BO3HMKAalOT B TOT MOMEHT, KOrJa HECyllas WM OJHa U3

GokoBbIx wacToT crektpa JIIIJ] 6yayT paBHBI YacTOTE €ro BBIHYKICHHBIX KoneOaHHH frr (cM.

puc. 36). Curnan ot 3TaJIOHHOTO PE30HATOpPA MOCTYMAET Ha BapakTop 2, YTO B UTOTE MPUBOJAUT K
MIPOTHUBOIIOJIOKHOMY HANpPABJICHUIO W3MEHEHHUS Hecymiel dvacToTbl. CieaoBaTelibHO, BEIMYMHA
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nesvanuu vactotel JIIIJI paBHa wactore Momynsuuu F, TOCTymamlield OT TIeHeparopa
BBICOKOYACTOTHBIX curHasiioB ['4-107. B Tom cmyuae, korga wactora JIIJ[ mpoxoaut mosocy
MPOIYCKaHUS U3MEPUTEIBHOTIO PEe30HATOPa, Ha YCUIIUTENb 9 MOCTyMaeT cUurHal, UMermui Gopmy
YaCTOTHOW XapaKTEPUCTUKH pe3oHaTopa (CM. puc. 3B).
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Puc. 3. JIlnarpamMmmbl HanmpsoKEHUH 711 COOTBETCTBYIOIIMX TOYEK OJIOK-CXEMBI,
IIPUBEIEHHOM Ha puc. 1.

[lepBasi mpou3BoOgHAS ATOrO CUTHAja oOpalmaercs B HyJb B MOMEHT COBIAJEHHS HECyIIeH
gactoTsl JIIIJ[ ¢ 9acToTO# BBIHYXICHHBIX KOJEOAHUN M3MEPHUTEIBHOTO pe3oHaTtopa (cM. puc.3r).
[TosTOMy B HM3MEpHUTENbHYIO CXEMY BKJIIOUEHO YCTPOMCTBO AU(QepeHIMPOBAHUS YaCTOTHOU
xapakTtepuctuku 16. Jlanee curHan nmoctynaeT Ha TUCKpUMHHATOP 17, B KOTOPOM BBIpaOaThIBACTCS
HaIpsDKEHUE, MPONOPLHUOHAIBHOE PACCTOSHUIO MEXY PENEpPOM U TOUKOH, B KOTOPOW M3MEHSAETCS
3HaK MEPBOM NPOM3BOJHOM YACTOTHOM XapaKTEpPUCTUKH HM3MEPUTEIIBHOTO PE30HaTOopa. ITO
HaAIpPsDKEHUE U XapaKTepU3yeT U3MEHEHHE pe30oHaHCHOM yacToTel OP ¢ gueiikoil 15. Bee curnanst
MOCTYyNaloT Ha OJIOK ympaBieHHus 18, K KOTOpOMY IMOJAKIIIOYAETCS MEPCOHAIBHBIM KOMIBIOTEP U
reHepaTop CUHXPOHU3HUPYIOIIUX UMITYJIbCOB 19.

BuiBoj
Jlnst kKoHTpoJisi 3a 00paboTkoil Ha MHUKpooObekToB KPC mepen uMx KpHOKOHCepBaIMei,
KOTOpble oOecneynBaan Obl yCTOMYMBOCTD MMKPOOOBEKTOB K HM3KUM TeMIepaTypam H
MOBBINIATM HMX OIUIOJOTBAPSIEMOCTh IIOCIIE Pa3MOPaKUBAHHS aKyCTHUYECKUMH KOJeOaHUSIMH,
HEOOXOJMMO HCIIOJIb30BaTh METOJ, H3MEPEHHUsl CIBUra PE30HAHCHOM YacTOThl ONTUYECKOIO
pe3onaropa (OP).
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MICROOBJECTS OF ANIMALS BY ACOUSTIC FLUCTUATIONS

N. P. KUNDENKO, Cand. Tech. Scie.

1t is carried out the analysis of key parameters of elements of system of measurement of dielec-
tric permeability of solutions with microobjects of agricultural animals
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