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N3obpeTenne 0THOCUTCS K CHCTEMaM MOHUTOPHHTA COCTOSTHHS 3/J0POBBSI OTAEIHHOTO JKHBOTHOTO B CTaJIE.
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CheéMa BOJIHOBOTO CHTHAJa JKUBOTHOTO M JalbHEWIIas mepenada n oOpabOTKa CHIHAlIa B yAAJICHHOM
LIEHTPE CIEKTPaTbHO-TNHAMHYECKOTO aHaIN3a 3HAYNTEIBHO PACIINpSET (PYHKIIOHAIBHBIE BOSMOKHOCTH
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CUCTEMA MOHHUTOPHUHI'A COCTOAHHUA 3IOPOBbA ’KUBOTHbBIX
(BAPHAHTBI) U BECIIPOBOJHOM JIATUHK JIJIA PABOTHI CHCTEMBI

[1] Cucrema MOHMTOpPUHIa COCTOSIHUSI 3[IOPOBBSI JKUBOTHBIX (BapuaHTBI) M OECIPOBOIHOMN

JaTUUK OJIs1 pa6OTbI CUCTCMBI.
Texunueckaa 00J1aCTH

[2] U300peTreHne OTHOCUTCS K OOJACTH SKUBOTHOBOJCTBA, NPEUMYINECTBEHHO KPYITHOTO
poraTroro CKOTa, B YaCTHOCTH K CHCT€MaM MOHHUTOPWHIa MHIMBHUIYAJIbHBIX COCTOSHUHN

JKUBOTHBIX.
IIpeamecTByomuil ypoBeHb TEXHUKH

[3] MOHI/ITOpI/IHF UHAUBUAYAJIbHBIX COCTOSIHUM >KUBOTHBIX B CTaj€ SIBJSIETCS OIHON U3
aKTyaHbHeﬁmHX 3aga4 BBICOKONPOAYKTHBHOI'O >KMBOTHOBOACTBA. HpI/I 5TOM Ba’XHBIMH
ABJIAOTCA OTCJICKHUBAaHUA, KakK (I)YHKLII/IOHaJ'IbeIX COCTOSIHMI Ka)XKAOTr'0 >KHMBOTHOTO B
npouecce ux IKUBHCACATCIIbHOCTHU, HAIPUMEP, JAKTAalOWHW, OXOTbI, BbIHAIIMBAHUA,
BOCCTAQHOBUTECJ/IbHBIX IPOLECCOB, IMUTAHUsA, TaK H paSHPILIHOﬁ naToJIOruy, BKJIOYadA

BOCTIAJIMTENbHYI0, MHPEKIHOHHYIO U IPYTYIO.

[4] W3BecTHBIE CHCTEMBI MOHHUTOPHHI'Aa B OCHOBHOM IIOCTPOCHBI HA U3MEPCHHUAX KOCBCHHBIX
napamMeTpoOB, TaKHX, KaK TEMIICpaTypa, ABUraTCJIbHAsA aKTHBHOCTD, OHOXUMUYECKHE

AdHAJIU3bI MOJIOKA U T.II.

[5] OnHoii u3 HauboJIee YaCTO UCTOIB3YEMbIX CUCTEM SIBJISIETCS CHCTEMA UHAUBUIY AJbHOTO
MOHHUTOpHHTa 00HapyskeHus Teruia U PH y xopoB, Takux kak Rumen Bolus US9808181
kommnanuu Mallinson et.al. Cuctema asist KOHTPOJIs 3P EKTUBHOCTH MUIIEBAPEHUS B pyOlie
OITHOTO WJIM HECKOJIbKUX >KBAYHBIX JKUBOTHBIX COIEPKUT OOJIOCHI pyOlla, MMEKoInue
dbopMy U pa3Mep, KOTOPbIE JOJIKHBI YAEPKUBATHCS B CIIMHHOM MEIIKe PyOIa, U KasKIabIi
U3 KOTOPBIX CONEPIKUT NATYHK TeMIepaTypbl, pH U OKUCIUTENTbHO-BOCCTAHOBUTEIHHBIE
JIaTYUKH, a TaKxke OecrpoBONHON nmepenaryuk. [Iponeccop npeaHa3sHaueH AJisl MOy YeHUs
U3 JAaHHBIX JaTYMKa OJHOTO WJIM HECKOJNbKHX TMapaMeTPOB, YKa3bIBAIOIINX HA
3¢ (PEeKTUBHOCTD MUINEBAPESHUS KUBOTHBIX, BKJIFOYAsi JTIOOYI0 KOMOMHALMI OIHOTO WJIH
HECKOJIbKUX ypoBHel Bomopona (rH), mapumansHOro mnamnenust Bomopoma (pp[H2]),
nerydyectu kuciopona (f(02)) u ceobomnoli sHepruu cuctemsl (AG) Dra cuctema maer
WH(POPMALIUIO TOJBKO O MPOLECCaxX PYMHHAIMU, HO HE COOOINaeT O MPUYMHE WU

UCTOYHUKE OOHAPY KEHHOH MaTOJOTHH.



[6] [Iupokoe pacmpoCTpaHEHHe TNOJydYWia CHUCTeMAa WHIWBUAYAJbHOTO MOHHTOPHHIA
OIpeZiesIeHUs] OXOThI Y KOPOB B CTa/ie HA OCHOBAaHHH aHAJIN3a ABUIATEIbHOW aKTUBHOCTH
US 9,538,729 Yarden [1]. Ha ®@ur. 1 npeacrapneHa o6001meHHasi cXeMa TaKOW CHCTEMBI,
BKJIIOYAIOIIAs] WHAUBHAYAJIbHbIE WHEPLMOHHBbIE MAaTYMKU AKTUBHOCTH M TOJOXKEHHUSI
JKUBOTHOT'O, PACIIOJIOKEHHbBIE, HATIPUMep, Ha IIee, 3aKperyIeHHbIe Ha oleiHnke (a, b, ¢),
Ha HOTe B BUAe OpacyieTa WM Ha XBOCTe. JlaTUMKHU BBINOJHEHBI B 3aLIUIIEHHOM KOpIyCe
BKJIFOYAIOT CYETYHKH KoJeOaHuil (Imaromep), JeKadero IIOJIOKEHUs, TeMIepaTypbl
Oy(epHOe yCTpOWCTBO, KOHTpOJUIEp, UAEHTU(DUKATOP M TepenaTdyuk. JlOmoNHUTENBHO
MOTyT ObITh ycTaHOBIeHbl GPS-Tpekepbl I OTCIEKMBAHHS HAXOXKACHUS JKUBOTHBIX,
MapIIpyTOB HX T€PeMEINeHHs M CONOCTABJICHUS C [OKA3aHWSIMH IIaroMepa.
INepuoanuecku 6a3oBast cranuus BC onpamuBaer nokasaHus JATYUKOB U MEPECHUIAET UX
Ha LEeHTp 00pabOTKH 1 aHAJIM3a IBUraTeIbHOW aKTUBHOCTH. B leHTpe Takke nmeercs Oasa
VUHIUBHAYAIbHBIX JAHHBIX M HWCTOPHUM JKUBOTHBIX. [l0 H3MEHEHWI0 aKTHUBHOCTH
’KMBOTHOTO, HANpPUMEp, ONPENeNIOT CTaJUI0 TOTOBHOCTH KOPOBBI K OCEMEHEHHIO.
HWudopmaist 0 COCTOSHHM Iepemaercs M OToOpaskaeTcsi Ha MOOWIBHOM mpudope

00CITy KHBAIOLIETO MePCOHAA.

[7] HaTunku 3aKperuisioTCs Ha OIIEWHUKE JKUBOTHOTO U MPIKUMAIOTCS K II€e C IMOMOLIBIO
Ipy3a, pacrloIoKeHHOTO B HIKHEN yactu omeliHuka. Hanpumep, US 7,878,149 Voronin

et.al.

[8] CucreMa oTCleKMBAET aKTUBHOCTb YKUBOTHOTO, CBUAETENIbCTBYIOIIYI0 O TOTOBHOCTH K
OCEMCHCHHUIO, a TAaKXKC IPHU HAJIUYHUU TEMIIEPATYPbI WUJIN MaJIOH TIIOABMKHOCTU MOXKET
oOpalath BHUMaHUE Ha MPOSIBJIEHNUE MPU3HAKOB KaKUX-THOO 3a00jI€BaHUI, OHAKO, IS
YCTAaHOBJIEHUs] XapakTepa W TOPHUPOAbI 3aboyieBaHusi TpeOyroTcst Oojiee TOYHBIE
Ha6J'II'OI[eHI/I$I nu 6I/IOXI/IMI/ILIGCKI/IG U Opyrue na60paT0prIe AHAJIU3bl, KOTOPDBIC ABJIAIOTCA
AOPOroCTOAIIUMMHA U HE BCETAA AOCTYIIHBIMH. Taxkum 06pa30M, CyIECTBYOIIHUE CUCTCMBI
He TI03BOJISIIO HEMOCPEICTBEHHO OMMpeaessiTh 3a0oeBanne u ero npuduHel. Kpome toro,
TaKUM NYTEM BBIABIIAIOTCA TOJIBKO YK€ IMPOABJICHHBIC TOCIEACTBUA 3a60J’IeBaHHﬁ B
aKTUBHOH (hopMe, TNpUYEeM SJKUBOTHOE KOHTAKTHUPYET C JPYTHMH H MOXET OBITh

HCTOYHUKOM PaCTPOCTPAHEHHS HHPEKIIHH.
KpaTkoe u3iokeHue CynmHOCTH H300peTeHUs

[9] CymHOCT M300pETeHHs 3aKJIF0YAaeTCs B TOM, YTO CHCTEMAa MOHHTOPUHIA COCTOSHUS

JKUBOTHBIX, BKJIFOYAET, MO MEHbINEH Mepe, ONWH OeCpPOBOAHOW NATYUK C CEHCOPOM,



pPasMEIICHHBIM HAa TMOBCPXHOCTU TEJIa KUBOTHOIO WM €ro 4YacTtu, CpeacTbBa
uaeHTU()UKALNY, IPUEMHHUK U MIePeIaTuuK JJIsl CBSI3H C MPUEMO-TIEpeNaroLIeii CTaHIuel u
nepenadyd CHUrHAJOB JaT4MKa Ha cepBep Aisi oOpaOOTKM W MOCHenyIoLiel mnepenadd
pe3yJIbTaTOB 00pabOTKHU MO MEHbIIEH Mepe, Ha OTHO MOOMJIBHOE YCTPOMCTBO MEPCOHANA,
00CIy>KMBAIOIIEro JKUBOTHBIX. CHCTeMa OTIMYaeTcsi TeM, 4TO B KadecTBe CeHcopa
UCTIOJIB3YIOT TACCHUBHBIN 3JICKTPOMA, NPUCIOCOOJICHHBIN Ui  pasMelleHus: BOJIU3U
MOBEPXHOCTHU TE€jIa JKUBOTHOTO U COCI[HHCHHbIﬁ C 6eCHpOBO)IHbIM JATYHUKOM,
BKJIIOYAIOIIUM COEJUHEHHbIE C JJIEKTPOJOM IMOCJIEIOBATEIbHO YCHIIUTENb AHTEHHOIO
tumna, ALl1, OydepHbiii HakOTUTENb CUTHANA, OECTIPOBOIHOE TepearoInee YCTPOHCTBO U
KOHTPOJLJIED U ABTOHOMHBIM HMCTOYHHUK HHUTAHUS. HpHeMo-nepeHafomaﬂ CTaHIUA Y€pPE3
CpeACTBa KOMMYHHUKAI[MM W KOMMYTAllMM TOIKJIOUAETCsl K cpenctBaM o0paboTku
CHUTHAJIOB, BKJIFOUYAIOLINM CIEKTPAIbHO-AMHAMHYECKUH aHAU3aTOp CHUTHAJIOB, 0asy
JaHHBIX  OTAJIOHHBIX  MapKepOB JMHAMHYECKUX  CIEKTPOB,  COOTBETCTBYIOIIMX
KOHTPOJIPYEMBIM COCTOSIHUSIM W/ Win 3a00JI€BAHUSIM JKHUBOTHBIX, MIOAKJIIOYEHHBIE K OJIOKY
pacro3HaBaHUSI STAJOHHBIX MAapKepPOB B MOCTYMAOIIMX MPeoOpa3sOBaHHBIX CHTHAJIAX,
cpeacrBa 00paOOTKM M aHajdM3a pe3yJbTATOB pPACIO3HABAHHMS M YCTAHOBJICHUS
COOTBETCTBUS TEKYLIHX COCTOSIHUN OTHENIbHBIX JKUBOTHBIX, OTCJICKUBAEMbBIM KPUTEPHSIM,
NpUYeM JaHHbIE COOTBETCTBUS IMOCTYHAOT HA IMPOLIECCOPHBIA OJIOK yIpaBJIeHMS,
JIMAarHOCTHYECKUH OJIOK U TMepenaroTcss Ha MOOWJIbHBIE YCTPOHCTBA WM KOMITBIOTEPHI

nepcoHaa, 00Cy KHUBAIOIIETO JKUBOTHBIX.

[10] basy »>TanoHHBIX MapKepoB IOUHAMHYECKHX  CIEKTPOB, COOTBETCTBYIOLIMX
KOHTPOJIMPYEMBbIM COCTOSIHHSIM HM/WJIH  3a00JIEBAHHMSIM JKUBOTHBIX, TPEIBAPUTEIHHO

CO3JIAI0T U3 TUHACTUYECKHUX CTIIEKTPOB OMPEAeNIEHHBIX O0JIe3HeH 1 MaTOJNOTUI JKUBOTHBIX.

[11] Cucrema DONONMHUTETBHO cOAePKUT Oy(depHyo a3y MaHHBIX aKTyaJIbHbIX MAPKEPOB
JKUBOTHBIX, CBSI3aHHYIO C OJIOKOM 0OpabOTKH M aHajIHM3a pe3yJIbTaTOB PACIO3HABAHUS U
MPOIIECCOPHBIM OJIOKOM YITpaBICHUS ISl IEPEayH 10 PEIIEHHIO IePCOHAA Ha HJIEKTPOX
JaTYUKa TECTUPYEMOTO >KHUBOTHOT'O, COCTOSIHHE KOTOPOro TpedyeT MOMOJHUTETBHOTO
TEeCTUPOBAHUS, TECTUPYIOIIETO CUTHAJIA U3 BBISIBJICHHBIX aKTyaJIbHBIX MAPKEPOB, a JaTUUK
nononauTepHO BKItOUaeT L[AIl, monkimoYeHHbI Yepe3 KOHTPOJUIEp U KOMMYTaTop K

IIPUEMHOMY YCTPOMCTBY U K 3JIEKTPOY.

[12] JaTtumk Takke MOXKET BKJOYAET JAOMOJHUTENbHBIA TECTUPYIOIIUA 3JIEKTPOL,
nojkaroueHHbl K Bbixoay LIAII u pasmerneHHbII Ha NOBEPXHOCTH Teja >KUBOTHOTO

BOJIM3H MAaCCUBHOTO 3JIEKTPOJIA.



[13] B xauecTBe BTOPOro BapuaHTa CUCTEMbl MOHUTOPUHIA COCTOSIHUM KUBOTHBIX B CTAJE,
CHCTEMa BKJIIOYAeT MHOXKECTBO HHIAMBHAYJIbHBIX OECTIPOBOIHBIX JATUUKOB C CEHCOPAMH,
3aKpEIJICHHbIMU Ha MOBEPXHOCTH TeJia *KMBOTHBIX M CPEICTBAMHU MX HMACHTH()UKALIH.
[Tpuemo-niepenaromas CTaHIMs TpeIHA3HAYCHA Ui MEpeAaddl CHTHAJIOB yIpPaBJICHHS,
IpUeMa CUIHAJIOB JaTYMKOB M Tepenadd UX Ha cepBep Ui 00paboTKH U mocienyromei
nepefayn  pe3ysJbTaToB  OOpa0OTKM Ha  MOOWJIBHBIE  YCTPOWMCTBA  MEPCOHANA,
00CIy>KMBAIOIIErO JKUBOTHBIX. [IpH 3TOM cHUCTeMa OTJIMYAeTCsi T€M, YTO B Ka4yeCTBE
KaXXIOr0 CEHCOopa HCMONB3YIOT TACCHBHBIA  BJIEKTPOX, MNPUCTIOCOOJIEHHBIA — AJIst
pasMeIleHHss Ha IOBEPXHOCTH TeJa >XMBOTHOTO M COEOMHEHHBIH IOCIeNOBATEbHO
ycunurenem, AL, konTposiepoM, OyepHbIM HaKONUTEIEM CUTHaJIA U OECTIPOBOJHBIM
NepeNaroluM  yCTPOMCTBOM, CBS3aHHBIM [0  WHIMBUAYaJbHOMY  KaHaly C
npuemonepenaroinen cranuuei. [Ipu 3Tom npuemo-nepenaroas CTaHIUS Yepe3 CPeICTBa
KOMMYHHUKAIMY, KOMMYTALlUA CEPBUCOB, B TOM YHCJIE TJI00ATbHONW CEeTH, MOAKIIOYEHA K
cpencTBaM OOpaOOTKM CHUTHAJIOB, BKIIFOYAIOIIMM CHEKTPAIbHO-()a30BBIN aHAIH3aTOP
CUTHAJOB, 0a3y MJaHHBIX MAapKepoOB JTAJOHHBIX JAWHAMHYECKUX  CIEKTPOB,
COOTBETCTBYIOLIMX KOHTPOJIHUPYEMBIM COCTOSIHHSM W/HIN 3a00JI€BAHUSIM JKUBOTHBIX,
NOAKJIOYEHHblE K OJOKY pAacro3HaBaHUS JTAJOHHBIX MapKepOB B MOCTYHAIOIINX
npeoOpa3OBaHHBIX CHUTHAJAX, CPencTBa OOpaOOTKH pe3yJIbTAaTOB PACIO3HABAHUS U
YCTAQHOBJIEHHSI ~ COOTBETCTBHSI ~ TEKYLIHMX  COCTOSHMH  OTHENbHBIX  JKMBOTHBIX,
OTCJIE)KUBAEMbIM KPHUTEPUSIM, MPUYEM aHHbIE COOTBETCTBHSI IMOCTYIMAIOT Ha OJIOK
yIpaBJeHUs U MEPENAIOTCs] Ha MOOUJIbHBIE YCTPOWCTBA IMEepCcoHaa, OOCIY KHUBAIOLIETO

JKUBOTHBIX.

[14] Cucrema DONMONHUTETBHO COAEPKUT Oy(depHyro 0a3y MaHHBIX aKTyaJIbHBIX MAPKEPOB
JKUBOTHBIX, CBSI3aHHYIO C OJIOKOM 0O0pal0OTKM pe3yJbTaTOB pACHO3HABAHUS U
MPOIIECCOPHBIM OJIOKOM YIIPABJICHUs! TSI TIEPEeJady MO PEIIEHHIO MepCoHala Ha CEHCOp
JKUBOTHOTO, COCTOSIHHE  KOTOPOro TpeOyeT  JOMOJHUTENBbHOTO  TECTHPOBAHUS,
TECTUPYIOLIEro CUrHajla U3 aKTyaJbHBIX MAapKepoB, a KaXAbld NaTYUK JOMOJHUTEIBHO
BiirouaeT LIAIL, monkirodeHHbIN depe3 KOHTPOJUIEp K MPUEMHOMY YCTPONCTBY M K

3JIEKTPOAY.

[15] Cucrema Takke XapakTepU3yeTCs TE€M, YTO MOAKIOYEHUE K CEHCOPHOMY 3JIEKTPOIY
BBIMIOJTHEHO C TMEpeKJIoYeHHeM Mexay BXoaoM ycunutens u Beixogom ILIAIT ¢

yIIpaBJE€HUEM € IOMOIIBIO KOHTposuiepa 19.



[16] B omHOM u3 BapuMaHTOB BBIMOJHEHUS Ka)KIbIH JaTYUK BKJFOYAET JOTMOJTHUTENbHBIN
TECTUPYIOUIUN 3JIEKTPOA, MNOAKIIOYeHHbIi K Bbixoay LIAIl u pa3memeHHbiii Ha

MOBEPXHOCTHU TEJIA JKUBOTHOI'O BOJIM3U MACCUBHOT'O SJICKTpOAA.

[17] B BapmaHTax BBINOJHEHUS CHUCTEMbl MOHUTOPHHIA, COIJIACHO HACTOSIIEMY
U300pPETEHNI0, UCTOJBb3yeTcsi  OEeCPOBOMHOW  NATYHMK, BKIOYAOIIMN  KOPITYC,
aJanTUPOBAHHBIN Ul MOCTOSSHHOIO COEAMHEHUs C IMOBEPXHOCTBIO Teja >KUBOTHOTIO,
cpeactBa HMAEHTU(UKALMH JKUBOTHOTO, CEHCOP, KOHTpoyuiep, OecrpoBOgHOE
nepeaaroliee yCTpOMCTBO U aBTOHOMHBIM MCTOYHMK nuTaHus. IIpu 3TOM B KadecTse
CEHCOpa HUCTIONB3YIOT TMACCHUBHBIM 3JIEKTPOA, NMPHUCIIOCOONEHHBIN U pasMeIleHHs] Ha
MOBEPXHOCTU TeJla >KUBOTHONO M COEJUHEHHbBIE C 3JIEKTPOAOM IMOCJIEI0BATEIbHO
ycunutensb, ALIL, HakonuTens curHajna u nepenarolnee ycrpoinctso. biok koHTposiepa

JaT4YHuKa pa60TaeT B KQXKIOM OJIOKE aTYrKa.

[18] B omnoii u3 MoguduKaLMii JaTYUK AOMOJHUTEIHHO BKIFo4aeT LIATT 20, Bxoa koTOpOro
NOJKJIIOYEH 4Yepe3 KOHTPOJUIep K NPUEMHOMY YCTPOMCTBY, a BBIXOA K 3JIEKTPOAY C
nepexyroueHueM Mexay BbixogoM ILIAII u Bxogom ycunutens ¢ yHIpaBICHUEM

KOHTPOJUIEPOM.

[19] B npyroit Monudukamu JaT9HUK JONOJHUTENBHO BKitOUaeT [IAIT u qonoHUTETbHBIN
TECTUPYIOLIUN BJIEKTPOA, MNOAKIKOYeHHbI K Bbixoay LIAIl u pa3smelieHHbIi Ha
MOBEPXHOCTH Tejia »KUBOTHOTO BOJW3M MacCUBHOrO 3jektpoma, a LIAIl, Bxomom

MOJKJIFOUEH Uepe3 KOHTPOJIEp K IPUEMHOMY YCTPOICTBY.

[20] Takke OCHOBHOH M TECTUPYIOIIMH 3JEKTPOABI MOTYT OBbITh BBINIOJHEHBI B BHIE
pPas3sdeNIEHHOr0 Ha [JBE€ M3OJUPOBAHHBIE 4YAaCTH 3JIEKTPOJA, MPHUYEM Kaxaas 4acTb

COeIMHEHAa, COOTBETCTBEHHO, IIEPBasi - CO BXO/IOM YCHIIUTENS, a BTopasi — ¢ Bbixonom LIAIL

[21] Eme oguH BapuaHT gaT4WKa OTJIMYAETCS TEM, YTO KOpIycC uMeeT (Gopmy Topa ¢
3JIEKTPOAOM, HAHECEHHBbIM Ha IIOJOBHMHY €ro IIOBEPXHOCTH, KOHTAKTUPYIOIIYIO C
MOBEPXHOCTHIO TeJla, a 3JIEMEHThI OOpabOTKM U Mepelayu CUTHAja pa3MeIleHbl BHYTPU
MOJIOCTU TOpa, MPHUYEM Ha BTOPYHO BHCIIHIOK IMOJIOBUHY IMOBCPXHOCTH TOPAa HAHECECH

3JIEKTPOJI, KOTOPBIH CIYKUT NEPENArOLIe aHTEHHOM.

[22] Eme onHO yCOBEPIIEHCTBOBAHHUE NaTYHUKA COCTOUT B TOM, YTO 3JIEKTPOJ, HAHECEHHBIN
HAa IMOJIOBUHY MOBEPXHOCTHU TOPA, KOHTAKTUPYIOLIYIO C MOBEPXHOCTBIO TeNa, pa3e/ieH Ha
2 4acT, MpUYEM OJIHA YaCTh COCIMHEHA CO BXOAOM YCHJIMTENSA, a BTOpas 4acTb — C

BbIxomom LATI.



Texnunueckast 3aa7a4a

[23] U3BecTHBIE CHCTEMBbl YyAAJEHHOTO MOHHTOPHHTA COCTOSSHHM U 3aboieBaHUiA
CeNIbCKOXO3SIICTBEHHBIX JKUBOTHBIX OCHOBaHbI HAa KOCBEHHBIX METOAAX HM3MEpPEHH
OTpe/IeJICHHbIX MapaMeTPOB, TAaKUX, KaK JBUraTejbHash AaKTUBHOCTb >KHBOTHOTO,
TemrepaTypa, mygec U T.n. CylecTBYIOLIME NATYUKU Ui SKUBOTHBIX MO3BOJISFOT
AHAJM3UPOBATh  TOJIBKO HEKOTOpble KOHKPETHbIE Cllydyal C  OrPaHHYSHHOH
JIOCTOBEPHOCTBIO. YJaJIEHHbIM CIOCOOOM HE YAaeTCs ONPeNesiuTb KOHKPETHO, 4YeM
Ooneer KMBOTHOE, a TOJBKO TOT (akT, 4TO OHO OOJNBHO M YXKE€ CEepbe3HO, KOorza
HOSIBJISIETCS TOBBILICHHAS] TEMITEPATY P, IPOSIBISIETCS BSUIOCTb, KUBOTHOE YACTO JICKHT.
Takke HEBO3MOXKHO MOJIYYHTh HETMOCPENCTBEHHYIO0 MH(POPMALMIO O PEabHOW CTaaHH
OoNe3HN KOHKPETHOTO >KUBOTHOro. TakuM 00pa3oMm, OHM OrpaHMYHMBAIOT OO0JIACTb
NPUMEHEHUsI U He MHPOPMUPYIOT O OONBIIMHCTBE 3a00eBaHMH, a TaKke padoTar0T Ha

OCHOBE€ CTaTUCTUYECKON BEPOSITHOCTH.
Pernenue 3agauu

[24] 3anmaua pemaercs 3a CueT MPUMEHEHHs 3aMUCHU 3JIEKTPOHHOIO BOJHOBOI'O CUTHANA C
MOBEPXHOCTHU TeNa >KMBOTHOTO, NMEPEeAavu 3alMCAHHOIO CUTHAjJa B LEHTP CHEKTPAJIbHO-
JMHAMUYECKON aBTOMATHYECKOH TUArHOCTUKU M UCIIOJNb30BAHUE LIENEBOM 0a3bl JaAHHBIX
CIEKTPOB 3TAJIOHHBIX MAapKEepPOB COCTOSSHUM M HO30JIOTHH, MOAJIEKALIUX MOHUTOPHHIY.
Ucnonp3zoBanue mpocTbiX U 3 (HEKTHBHBIX AATYMKOB C JEKTPOAAMHU ChEMa BOJHOBOTO
CHUTHaJIa XXMBOTHOTO, Nlepesada 1 00paboTKa CUrHaa B YAAJIEHHOM LIEHTPE CIIEKTPAJIbHO-
IMHAMUYECKOTO aHAJIN3a 3HAYMTEIBHO paciuupsieT (PyHKUHMOHATIbHBIE BO3MOKHOCTH
MOHHTOPHHTIA U €T0 IOCTOBEPHOCTD. PeleHne coriacHO JAHHOMY U300pETEHUIO, SIBJISIETCS
€IMHCTBEHHBIM CPEACTBOM, CIIOCOOHBIM JUCTAHIMOHHO W OINEPAaTUBHO pPACIO3HABATH
IIUPOKHUH CIIeKTp 3a00JIeBaHUI U MATOJIOTUH Y OTAENBHOTO JKUBOTHOTO M KMBOTHBIX B
crane. OCHOBBI CHEKTPaJbHO-AUHAMHYECKON TUArHOCTHKU packpbiThl B 3asiBke PCT
W0/2019/038581 « CTIOCOb ABTOMATUYECKON TUATHOCTHUKU COCTOSIHUM
OBBEKTA M CHUCTEMA JUIA EI'O OCVYILECTBJIEHHMA» PacroBuesa u np.,
onybnukoBanHor 28.02.2019. [laHHbBI crmoco® HCHONB3YeTCs [UIST WHAMBHIYAJbHON

JUArHOCTHKH Y€JIOBECKA U OCHOBAH Ha Oase JAHHBIX YE€JIOBCUCCKUX MAPKEPOB.

[25] Hcnonp3oBaHue MPUHLMIIOB CHEKTPAJIBbHO-IUHAMUYECKOTO METOAA AUArHOCTUKU U
UMIUTHKAIINHN COCTOSTHUN U 3a00JIeBaHMI KUBOTHBIX B COOTBETCTBYIOIIHMX 0a3ax JaHHBIX

crienu(pUIeCKIX MapKEpOB U YaCThIX 3a00JIEBAaHUI M COCTOSIHHI »KUBOTHBIX BMECTE C



amnmapaTHON CTPYKTYpPOH CYIIECTBEHHO paciuupsieT (yHKIMM MOHHUTOPHUHIA PA3IHMYHBIX
COCTOSIHUH ¥ 3a00NeBaHMI >KMBOTHBIX B CTag€ M IIOBBIIIAET JOCTOBEPHOCTb U

CEJIEKTUBHOCTb.
Honoxurenbubie 3¢ ¢eKThI 0T H300peTeHHs
[26] TlomoxkurenbHbIH 3P PEeKT JTAHHOTO N30OPETEHHSI 3aAKITI0YAETCS B CIEAYIOIIEM:

[27] 3HauuTEenpHOE PACUIMPEHHE CIEKTPAa KOHTPOJHUPYEMBIX COCTOSHUHN M 3aboneBaHuit

JKUBOTHBIX.
[28] OddexruBnas ynaneHHast TUarHOCTHKA.

[29] IloBpiieHHE AOCTOBEPHOCTH JUATHOCTUKHU 10 95% M BO3MOXKHOCTH TECTHUPOBAHUS U

KOMIIEHCALIUU COCTOSTHUIA.

[30] TIloBbinuenne s¢p¢pexkTuBHOCTH JedeHHs 3a00JEeBaHUI 3a CYET IPUMEHEHUs

WHAWBUAYAJIbHO KOMINUIEMEHTAPHBIX IMPEIapaToB U CPEACTB

[31] IloBplmeHue mopora 4yBCTBUTEIbHOCTH PaHHEH NMArHOCTUKU U BBISBJIEHHE PUCKOB U

JIATEHTHBIX COCTOSTHUH.

[32] [IIpenorBpamueHne SMUAEMHN U TOBBILIEHHE OOIIEr0 3I0POBbsl CTafa 3a CUeT

CBOEBPEMEHHOTO BbISIBICHUs] HHUILIUPOBAHHBIX OCOOEH.
[33] IloBbiuenue 3¢hHeKTUBHOCTH MPOPIIAKTHUECKUX MEPOTIPUSITHIA.

[34] TloBbiuenue 3peKkTHBHOCTH MPOM3BOACTBA 32 CUET YBEJIMYEHHUS HAJOEB, MPUPOCTA

MIOTOJIOBBS U MPOJIOJKUTENBHOCTH KU3HU U POy KTUBHOT'O BO3PACTa )KMBOTHBIX.
KpaTkoe onucanue uyeprexeit

[35] Hayeprekax mpuBeeHbI CXEMbI PA3JINYHBIX BAPHAHTOB OCYIECTBIICHUS] N300pETEHUs

Y KOHCTPYKLUH NaTYUKOB.

[36] Ha ®wur.l npuBeneHa o0oOmeHHass CXeMa MOHUTOPUHTa KOPOB COTJIACHO

CYLIECTBYIOIEMY YPOBHIO TEXHUKU.

[37] Ha ®wur.2 npuBeneH BapuaHT OCYLIECTBICHHUS H300PETEHHS C JATYUKOM B BUZI€ OTHOTO

MNPUHHUMAKOIIECTO 3JICKTPOAA.

[38] Ha ®ur3 mpuBeneH BapHaHT OCYLIECTBICHHS H300pETEHHs] C JAaTYMKOM B BHIE

OOHOI0 KOMMYTHUPYEMOI'0 3JICKTPOAA U KaHaJla TCCTUPOBAHUA.



[39] Ha ®ur.4 npuBeneH BapHaHT OCYINECTBJICHUS W300pPETEHUS C HATYUKOM C JIByMs

SIEKTPOIAMH 3JIEKTPOA.

[40] Ha ®ur5 npuBeneH BapHaHT OCYLIECTBICHHS H300pETEHHs C OAaTYNKOM B

PacCIoJIOKCHHBIM Ha OllleiHNKE >KMBOTHOTIO.

[41] Ha Pur.6 npuBeneH BapHaHT OCYLIECTBIEHHsS H300pPETEHUS] C OBYMs JaTUYUKAMU

PacCroJIOKEHHBIMHA Ha OILIEMHUKE >KUBOTHOTO.

[42] Ha ®ur.7 npuBeneH BapUaHT OCYIIECTBIICHUS BUOB OMPKU M IaTYMUKA AJIST KPEIUICHUS

Ha OLIEHMHUKE KUBOTHOTIO.

[43] Ha ®ur.8 npuBeneH BapUaHT OCYIUECTBJICHUsI NaTUMKa JIsl KPEIUICHUs Ha yXe

JKUBOTHOI'O ¢ OAHOCTOPOHHUM U ABYCTOPOHHUM BapHaHTaAMH.

44] Ha ®ur.9 npuseneH BapuaHT OCy LIECTBICHUs TOPOUIATbHOIOaTYHUKA JIJIsl KPETUICHHS]
y

Ha yX€ JKUBOTHOTIO.

[45] ®wur.l] OoTHOCHTCS K YPOBHIO TEXHHKH M TMpPEACTAaBJSET COOOH THUIIOBYIO CXEeMy
MOHHTOPHHIA OXOTHI C/X JKUBOTHBIX IO JABHraTeIbHONW aKTUBHOCTH. J{aTUMKH-IIIArOMEpPbI
a, b, ¢ pa3MelIeHbl HA LIESIX JKMBOTHBIX C TIOMOLIBK) XOMYTOB. J{aTUMKH PErUCTPUPYIOT
KOJINMYCCTBO MIAaroB, CACJIAHHBIX XXWBOTHBIMH, W NEPEAAOT HOAHHBIC YCPE3 63,30By1*0
cranumio bC no papuokanany. Takke, unu no MHTepHETY TaHHBIE IEPETAIOTCS HA CEPBEP
s 00pabOTKM M aHaIW3a ABUraTeNIbHOW akTUBHOCTH. CepBep TakKe COAEpKUT 0aszy
AaHHBIX aKTUBHOCTH KOPOB, a TAKXK€ IMOBBIIICHUA aKTUBHOCTH TOU UJIU MHOU OCO6I/I. HpI/I
MPEBBIIIEHUH AKTUBHOCTH OMNPENEJIEHHOr0 MOpora, CYUTAETCs, YTO KOPOBAa rOTOBA IS
ocemenenus. Cratucruyeckas o0OpaOoTka  pe3ysNbTaTOB  TAaKOW  JTUATHOCTUKU
ocymiectBisieTcs. OQHAKO, TIOBENEHYECKasl OIEHKAa 3aBUCUT OT MHOKECTBA BHEITHHX

(bakTOPOB U SIBJIIETCS] KOCBEHHON M HE B IOCTATOYHOH CTEMEHH JOCTOBEPHOMA.

[46] Ha ®wur.2 npuBefeH BapuUaHT OCYINECTBIIEHUS H300pETEHHs], COTJIACHO KOTOPOMY
natauku la, 1b, lc¢ kakapli COmEp KUT MACCUBHBIA 3JIEKTPOA 2, KOTOPBIM MOIKIIOUEH
yepes pas3Bsa3Ky KO BXOAY YCHINTENs 3 aHTEHHOTO TUMA, BBIXO/ KOTOPOIO MOJAKIIOUEH KO
BXOny aHajoro-ugpooro mpeodpaszosarenss 4 (ALIl) ¢ OydepHbiM HakomuUTENEeM.
Brixox HakonuTens MOAKIOYEH K IMEpefaroleMy YCTPOMCTBY 5, OCYILIECTBIISIOLIEMY
nepenady OnU(POBAHHOTO CHTHAjA 4Yepe3 KOMMYHHKAIMOHHYIO CHCTeMy O Ha BXOX
NpUEMHHKA 7 LEHTPA CIIEKTPAIbHO-THHAMHYECKON TUAarHOCTUKHU 8, BKIIFOUAIOIIETO B ce0st
CHEKTPabHO-()a30BbIN aHAIN3ATOP 9, BBIXOM KOTOPOTO MOJKIFOUEH K OHOMY U3 BXOJIOB

Onmoka pacmosHaBaHHs (Pa30BbIX CIIEKTPOB BXOJHOTO CHTHAJAa, a KO BTOPOMY BXOHAY



KOTOPOTO MOJKIIFOYeHa 0a3a TaHHBIX CIIEKTPOB 3TaoHHbIX MapkepoB 11 (bBJICM). Brixon
OyepHOro HaKONMUTENS MOAKIIOYEH K MEPEAA0IEMY YCTPONUCTBY S, MPeIHA3HAYEHHOMY
IJIs1 TIepefady OLu(POBaHHOTO CUTHAJIA Yepes3 JIOKAJIBHYI0 0a30BYI0 CTAHIHIO 6a, KOTopast
yIpaBisieTcsl cucTeMoi yrpasnerus gpepmoii 6b (CYD), u nogkmouen yepes Wi-Fi, BT,
CIYTHUKOBYIO UJIM PAAUOCBA3b K CUCTEME MHTEepHET-CBs13U 6. CucTeMa HHTEPHET-CBA3U 6
MOJKET MPENOCTABIISATh JIFOObIE U3BECTHBIE YCIIYyTH, BKIIFOYAs Mepenady, HIeHTH(HUKALUIO,
azipecalnio, OWITHHT, XpaHeHue U T.71. [lanee orudpoBaHHbIN CUTHAJ MTOCTYIAET HAa BXO
IpPUEMHUKA 7 LEHTpa CHEKTPaJbHO-IMHAMUYECKOTO aHajiu3a 8, BKIIOYAIOLIErO
CHeKTpasbHBIN 1 (pa30BbIi peodpazoBaresb 9, BBIXOI KOTOPOTO MOAKIOYEH K OTHOMY M3
BXOZIOB OJIOKa pacrio3HaBaHUs criekTpa (pa3el BXogHOro curHana 10, a KO BTOpOMy €ro
BXOAy TMOAKJIOYeHa Oa3a JaHHBIX CHEeKTpa STaJoHHbIX MapkepoB 11 (BJACOM).
PesynbraTel CpaBHEHUs MapKepOB, BBISBJIECHHBIX BO BXOJHOM CHUTHajl€ U CTENEHb HUX
COOTBETCTBUS MOJAIOTCS B OJIOK aHanu3a 12, KOTOPBIN yCTaHABIMBAET UX COOTBETCTBUE
ONPEAENIEHHON HO30JIOTUM M CTaAMIO BBIABJIEHHOrO mpouecca. [is oTrcnexuBaHus
AUHAMHUKHU MIPOLECCOB MOHUTOPUHIA CHEKTPbl U JAHHBIE BBIABJIECHHBIX MAapKEPOB TaKKe
3aIuChIBAIOTCS B 0a3y MaHHBIX CIEKTPOB >KUBOTHBIX 13. COBOKYIHOCTb pe3yJbTAaTOB
aHanmu3a u3 Onoka 12 HampaBisieTcss Takke B OJIOK aBTOMATHYECKOW JAMArHOCTUKH 14,
KOTOPBIN 1O COBOKYITHOCTH JTAHHBIX U UX PACHpPENEeICHUI0 YCTAaHABJIMBAET COBOKYITHBIN
IMarHo3 W CTaJHI0 BBIABJICHHOTO Mporneccaryu 3adosnesanus. [lojgydeHHbIe TaHHBIE B
aIanTUPOBAHHON (hOpME HAMPABISIOTCS Yepe3 mepenaroimuii 60k 15 Ha ynpaBistOIuii
NPOIIECCOPHBINA KOHTposiep 16 1 Ha MOOWIBHBIN TepMuHAN 17 MONB30BATENS U3 YHCIA

nepcoHaa, 00CITy KHUBAIOIIETO JKUBOTHBIX.

[47] Cucrema paboTaeT ClieayomumM 00pa3oMm:

[48] CrpykTypa cUCTEMBl MOHUTOPUHIA COCTOSIHUN KUBOTHBIX COCTOUT U3 TPEX OCHOBHBIX

JJICMEHTOB!

[49] (1) ApantupoBaHHBIE [JIsl PA3JIMYHBIX JKUBOTHBIX OECHpPOBOAHBIE IATUYUKU 1,

OCHOBAaHbl Ha 3allMCU W MNeEpeaadc 3SJICKTPOMArHUTHOTO BOJIHOBOI'O CIICKTpPaA cj1aboro
H3JIy4Y€CHHUA Ha MOBCPXHOCTHU TEJia KHUBOTHOTO. Takue JATUYHUKH ABJAOTCA JOCTATOYHO
NpOCTbIMHU MU AOCTYIIHBIMHU, MOTYT H3TOTAaBJIMBATbCA H3 HIHMPOKO paCHpOCTpaHéHHle

KOMITOHEHTOB U UMCIOT HU3KYH0 CTOUMOCTD.

[50] (2) KommyHHKanMoHHass cucTeMa O, BKIIOYANOIAs WHTEPHET, MOOWJIBHBIE CETH,

PaaroOCEeT U UHBIC CUCTEMBI CBA3U B COBOKYITHOCTU CO CPEACTBAMMU IMEPECAAYN NAHHBIX,
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I/II[eHTI/I(I)I/IKaL[I/II/I, HaBUI'allMH, INIATCKHBIC U I/IH(l)OpMaI_II/IOHHbIe CHCTEMBI U Oa3bl JaHHBIX.
HMeI'OH.II/IeCﬂ CHUCTEMBI MO3BOJISIIOT T'HOKO CTPOUTH PA3JIMYHBIC CUCTEMbl MOHHUTOPHHIA,
JIOKAJIbHBIC u pacnpeaciCHHbIC, WHAWUBUAYAJIbHBIC u KOJIJICKTUBHBIC, Y3KO
CIICHUAJIM3UPOBAHHBIC U YHUBCPCAJIBHBIC, ITUPOKOro NPUMEHEHUA U UCCIICAOBATCIIbCKHUE.

OHnu nerko AAanTUPYROTCA C Ppa3JIMYHBIMU TUIATEKHBIMU CUCTEMAMU U CUCTEMAMU YUECTaA.

[51] (3) CpencrBa crieKkTpaJIbHO-IMHAMUYECKOTO aHAJIN3a U JUATHOCTHKH, 0a3bl JTaHHBIX
STAJIOHHBIX MapKEPOB, MOCTPOCHHBIE HA OCHOBE CHEIHNAN3UPOBAHHBIX BBIYUCIUTEIbHBIX
CHCTEM, CIIEKTPaJibHO-()a30BOro aHaiM3a, Pacro3HaBaHUS OOpPa30B M HCKYCCTBEHHOTO
UHTEJUIEKTAa T[O3BOJISIIOT  MPENOCTABJIATh HHIUBUAYAJIBHBIM UM KOPIOPATHBHBIM
TMOJIb30BATENSIM [IUPOYANIINE BBIYUCIUTEIbHbIE BOSMOKHOCTH M HOBEHUIIINE TOCTIKEHUS
B OTOM 00NacTH, ONTHUMH3UPOBATh HA HAYYHOH OCHOBE TEXHOJOTHYECKHE MPOLECChI

JKUBOTHOBOJACTBA BO BCEM MHPE.

[52] CornacHo u300peTeHHIO, MOJb30BaTEIb BHIOMPAET aJaNTUPOBAHHBIE NATYUKH 1,
CpencTBa KOMMYHHUKAIIMM M CEPBUCHI MOCTABIIUKA U PECYpPChl INIOOANBHON CeTH, T.e.
KOMMYHHUKAIIMOHHYI0 CcHUCTeMy. JlaTUMKM yCTaHaBIMBAIOTCA U (UKCHPYIOTCS Ha
IPUEMJIEMOM YaCTHU TeJa )KUBOTHOTO, HAIIPUMED Ha liIee ¢ MOMOIIBIO OIIeHHUKA. DJIEeKTPO
2 naTyuKa, pacToIOKEHHBIH B KOHTAKTe C MOBEPXHOCTBIO TeNa YKMBOTHOTO HJIM BOJIM3U
MOBEPXHOCTU HAa PACCTOSHUU HECKOJbKUX MWIJIUMETPOB, CTAHOBUTCS AHTEHHOM U
NPUHUMAET HU3Ko4acTOTHBIA (B amamazone 20 I'm — 10 k['m) smekTpoMarHUTHBIN
BOJIHOBOU CHUTHAJI. YCHJIUTENb 3 YCHJIMBAET OMONIOrHYecKuii curHa, nocie dyero AL 4
npeoOpasyer ero B udppoBy (opMy, HakarmiuBaeT B OydepHOM yCTpOWCTBE H, MO
KOMaHIe KOHTpoJuiepa 19, mony4yaemoii ¢ npueMHuka 18 nepecbutaer mudpoByO 3aMUch
CIEKTpa 4epe3 MepelaTyuK 5, KOMMYHHKALIMOHHYK CHUCTEMY O U NMPUEMHHUK /7 LIEHTpa
CrniexTpabHO-IMHAMHYECKOW JMArHOCTHKH 8 Ha BXOA  CIEKTPaJbHO-(a30BOro

aHanu3artopa 9.

[53] Hwu3kouacCTOTHBIM 3JIGKTPOMArHUTHBIM BOJHOBOW CHTHAJ JKHBOTO OpraHU3Ma
MpencTaBisier co0oi HabOp CMEeKTPOB OMOJOTHYECKHX MPOLECCOB BCEX OMOJOTHYECKHX
cucteMm opranusma. [1o cBoeli popme 3TOT CHrHa MOXOXK Ha OeJbIid IIIyM, OTHAKO, IyTEM
psiia aMIUIUTyIHO-(a30BBIX NPEOoOpa3OBaHU B CHEKTpajbHO-(pa3oBOM aHamuzaTope 9
MOXXHO BBIZCJIUTH OTAEJBbHBIE XapPAKTEPHBIE CIEKTPBI IMPOLECCOB, COOTBETCTBYIOLINX
TEKYIIUM COCTOSIHUSIM Pa3JIMYHBIX MPoueccoB. Takum oOpa3oMm, BbiieNieHHbIE (a30BbIe

CHEKTPBI MOJAOTCS B OJIOK pacno3HaBanust 10.
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[54] Panee nakomieHHsie B 6a3e BJICM 11 sTanoHHbIe MapKepbl TAKKE MOCTYMAKOT B OJIOK
10, rme ycTaHaBIUBAETCS CTEMEHb CXOJCTBA M COOTBETCTBHUS C JACHCTBUTEIbHBIMHU
TeKYLIUMH CHEKTpaMu oOpranmsMma. Jlis yCKOpeHMs] MpOLEeCCOB pACIO3HABAHUS IpU
[EJIeBON aBTOMATHYECKOW MUArHOCTHKE, HAMPUMEpP MACTUTAa y KOPOB, W3 0a3bl TaHHBIX

MOTYT IIPUBJICKATHCA TOJIBKO COOTBETCTBYHOILIUE MAPKEPHI.

[55] J[lanee, Ha OCHOBE COBOKYIHOCTE!N M YPOBHEHN COOTBETCTBUS BBIABJIEHHBIX CIIEKTPOB U
STAJIOHHBIX MapKEPOB, a TaKXe€ KOMIUIEKCHONH KapTHUHBI COCTOSIHUI M MaTONOTUi OJIOK
aHanmu3a 12 oCylLIeCTBIsIET MpenBapUTEIbHbIN AMAarHO3, KOTOPBIN 3aTeM IMpeodpasyercs
OOKOM OMAarHOCTMKM 14 B CTAaHAAPTU30BAaHHbIE M aJaNTHUPOBAHHBIE K YPOBHIO
NIOJIb30BATENs BBIBOABI M PEKOMEHIALINH, HANPaBJIssEMble uepe3 nepeaaromuii ook 15 u
KOMMYHHUKAIIMOHHYI0O CHUCTeMy O Ha TepMHHal KOHEYHOro mnorpeburens 17 -
OTBETCTBEHHOMY  JIMLY/JMLAM U3  [EPCOHana, OOCHIY’>KHBAIOLIETO  KHBOTHBIX.

OTBETCTBEHHOE JIMOO 3aTEM IIPUHUMAET PEHICHUE O JaJTbHEUIIINX npouenypax.

[56] [ns OTCneKMBaHUS JNMHAMHUKU COCTOSIHUH, OLEHKH 3()PEeKTUBHOCTH JIeUEHUS U
npoQHIAKTUKH, & TaKXKe YTOYHEHUs JUATHOCTUYECKHUX BBIBOAOB IyTEM MOBTOPHOI'O
TECTUPOBAHUS, BCE BBIIBJICHHBIE CIEKTPBI, 3TAJIOHBI U JUATHO3bI COXPAHSIOTCS TAKXKE B

OydepHoii 6a3e naHHbIX 13.

[57] VYnpaBnenue, CHUHXpOHH3AIMsI MW  COIJIACOBAHHWE  OMNEpalMii  CIEKTPaJbHO-
OUHAMHYECKON IHMarHOCTUKH OCYLIECTBJIISIETCS C MOMOLIBIO IPOLIECCOPHOTO KOHTPOIIIepa

16.

[58] Ha @wur.3 mnpuBeneH BapuaHT OCYLIECTBICHHS W300PETEHUs, aHAJOTHYHBINA
npuseeHHOMy Ha Pur.2, HO HCHOJB3YIOIIMHA AOMOJHUTENBHBIA pecypc MeToaa
CHEKTPaJIbHO-TUHAMUYECKON TUAarHOCTUKU. 37eCh NaT4YUK | JOMOJHUTENBbHO BKJIIOYAET
uudpoananoroseiii  mpeodpazosatens L[AIT 20, BXOA KOTOPOro MOIKIIOYEH depes
KoHTposiep 19 k mpuemHuky 18, mexay Bxomom ycwurens 3 u Beixompom LIAIT 20

YCTAHOBJICH MEPCKIIIOYATEb BbIXOAA SJICKTPOaAA 2.

[59] CornacHo 3TOMY yCOBEPIIEHCTBOBAHUIO, TIOSIBJISIETCSI BO3MOYKHOCTD YTOYHSITH TUATHO3
B Cllydae CIOpPHBIX MOKAa3aHWI WM NEPEKPBIBAKOIIUXCS PE3YyJIbTATOB PAClO3HABAHMS.
Takum o6pa30M, MOABIIACTCA AOMNMOJHUTEIIbHASA BO3MOXKHOCTb AKTUBHOI'O TCCTHUPOBAHUA
KOHKPETHOTO  Tpolecca MO  pe3yjbTaTaM  TNACcCUBHOW  JHUATHOCTUKH  MyTeM
JOIIOJIHUTCIIBHOT'O BOSI[efICTBHﬂ Ha OpraHu3M OJHUM HJIM HECKOJIIbKUMH 3TAJIOHHBIMU

CHEKTPaMH KOMITEHCHPOBAHHOTO, MPOTHBO(GA3HOTO WM PE30HAHCHOTO BO3AECHCTBUS.
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bruto OOHapykeHO, 4YTO mpU BO3NEHCTBHHM OOpPATHOM CBSI3M TMPOLECCHI MOTYT
KOMITEHCHUPOBATHCS WITH Y CUIMBATHCS. [Ipy OaronpusaTHRIX MOKAa3aHUSAX MOYKHO ITO/IABATh
Ha 3JIEKTPON 2 MPOTUBO(A3HBIN CIEKTP MapKepa U MO JJIUTENIbHOCTH KOMIIEHCALIMH Cy IUTh
O CTaJlUU MaTOJOTMYECKOr0 NMPOLecca. ITATOHHBIN CIEKTP BbIAEIEHHOIO MPOLIECCA MOKET
ObITh MONyueH u3 OydepHoii 0a3bl faHHBIX criekTpoB KUBOTHBIX BJICXK 13, T.k. OH yixke
Obul BBIJENIEH HA CTaguM TEPBUYHONH JHWArHOCTUKU. OJTOT CIEKTP IMOCTYMaeT B
IPOILIECCOPHBIN KOHTpOJUIep 16, mpu HEOOXOAUMOCTH UHBEPTUPYETCS WIIM CABUTAETCS 110
daze u mepemaercs uepe3 nepemaTiUK 15, KOMMYyTAlMOHHYIO CHCTEMY 6, NMPUEMHHK
natunka 18, xkonTposep 19 Ha Bxon LIAII 20, ¢ BeIxOoa KOTOPOrO KOMMYTHUPYETCS Ha

3JIEKTPOA, KOTOPBINA CTAHOBUTCS TECTUPYIOLIUM.

[60] Taxoil TeCcTHUPYIOLIWI PEeXUM MOXHO CO3[aTh U Ha JOMOJHUTEIbHOM 3JIEKTPOZAE,
PacnoIOKEHHOM IO COCEACTBY € MPUEMHBIM 351ekTpoioM. Ha @ur. 4 npencrasiena cxema
CUCTEMBbl IMAarHOCTUKM, AATYUK KOTOPOH COAEP>KUT AOINOJHUTENbHBbIN 3iekTpoxa 21,
noakaroueHHbll k Bbixoay LIAIT 20, Bxox koToporo uepes KoHTposuiep 19 noakmoueH k

BBIXOZly pueMHuKa 18 natunka 1.

[61] Ilpm mnomave 3ampoca Ha TECTHPOBaHUE uepe3 (Da30BbI CABHUI TOJIE CIEKTpa
HaTOJIOTHYECKOTO MpOLecca KOMIEHCHPYETCs TOJIEM IMPOTUBO(A3HOTO TECTHPYIOIIEro
CIEKTpa M MaTOJOTMYECKH mpouecc ociadisiercs. Bpemsi, 3a KOTOpoe maToJoruueckuit
IPOLIECC CYLIECTBEHHO OCNAOISETCs] MM TOJHOCTBIO KOMIIEHCHUPYETCS] MOXKET CIYXKHTh

OLICHKOM CTaJNH Pa3BUTHS MPOIIECCa.

[62] Ha ®ur5 npuBeneH BapuUAHT OCYLIECTBICHHS H300peTEeHHs C OAaTYNKOM B
PacnoJIOKEHHBIM Ha OLIEHHUKE JKUBOTHOIO. B COOTBETCTBUM C TAKUM PELICHHEM Ha LIEH0
31 oneBaeTcs owmEeNHUK 32 C 3aKpEIJIEHHbIM Ha HEM JaT4MKOM 33 ¢ ajekTponaoM 34. B
HIDKHEH 9acTH OLIEHHUK 3aMBIKAETCsI TPY30M 35, B KOTOPOM MOTYT OBITh PACIOJIOKEHBI
3NeMeHThl uTaHus 36 u npyrue natunky, Hanpumep GPS. Takum obpasom, rpy3 35 3a
CYeT CHJbl TSDKECTH BCEraa MNOAAEPKUBACT OLIEMHUK HATSHYTBIM W JaT4uk 33 C
3JEKTPOAOM 34, pasMELIEHHBIM B BEpXHEN 4aCTH OLICHHUKA 32 C BHYTPEHHEN CTOPOHBDI,

BCEr/a IUIOTHO NMPUJIEraeT K NOBEPXHOCTH 1en 3 1.

[63] Kak nokazano Ha @ur.6, B BapraHTEe ¢ OCHOBHBIM U JIOTIOJIHUTEJIbHBIM 3JICKTPOJAMU
JOTIOTHATEIBHBIN 3JIEKTPOJ MOKET OBbITh TAK)KE PACTIOJNIOKEH HA OLISHHUKE 32 B JaTUHKE

37.
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[64] Ha ®ur.7 mpencraBieH NpuUMep BHEIIHETO BUAA W KOHCTPYKLUUM JATYUKA IS

HCIIOJIb30OBAHUSA B BAPHUAHTE Ha OIICHHHKE.

[65] B sToM ciyuae ¢ Hapy>KHOHW YacTH KOpIyca JAaT4uka C HEOOJBIIUM 3a30pOM
yCTaHOBJIeHa Oupka wiu 3Tukerka 41. PemeHb omeitHnka 42 NMpOXOOUT B 3a30p€ MEKAY
OuUpKOIi 1 KOpIycoM AaT4ynka. Ha mpoTHBOIMOIOKHON MOBEPXHOCTH KOPITyCa PACTIONOKEH
CUTHAJIBbHBIA 3JEKTPOX 43, KOTOPBIM IJIOTHO MNPWXKUMAETCS K IOBEPXHOCTH KOXKH
JKUBOTHOrO 44. BHyTpu KOpIyca pacIHojiOKeHa IUlaTa C KOMIIOHEHTaMU JaT4MKa,
HampuMep Takue, Kak »dJeMeHT nuraHus, ycunutens, AL, Oydepnas namsars,
KOHTPOJUIEP, TNpHUEMO-TIepenarouii Onok M aHTeHHa (Mmoka3aHel NyHKTHpoM). Ha

MOBEPXHOCTU 6I/IpKI/I TaKKXEC HAHECCHbI I/II[eHTI/I(bI/IKaI_II/IOHHHﬁ HOMEDP U LITPUX-KOL.

[66] Ha ®wur.8 npuBeneHbl BapHaHThI C YCTAHOBKOW [OaT4YMKa B BHIE OUPKM Ha yxe

JKHUBOTHOI'O.

[67] bupka 51 ycraHOBiIeHa ¢ Hapy>XHOW CTOpOHBI Kopmyca patumka 52, C
MIPOTUBOIIOIOKHON CTOPOHBI KOPIyca 52 pacnoiosKeH CUTHAJIBHBIHN 3J1EKTPOA 54, KOTOPBIH
PacHoJIOXKEH IUIOTHO Ha NMOBEepXHOCTH yxa 53. Jlatunk ¢pukcupyercst Ha yxe 53 CKBO3HOH
3aKJIENKOW M 1Iaitbol 55 B BapuaHTe A) C MPOTUBOIOJIOKHOW CTOPOHBI yXxa. BHyTpu

KopIryca 52 pacrnoJyioyKeHa 1jiaTta ¢ KOMIIOHEHTaMHU CXeMbl SO aTyuKa.

[68] B Bapuante B) ¢ mpOTHBOIMONIOKHON CTOPOHBI PACTIONOKEH AOMOJHUTEIbHBINA JaTUHK
57 ¢ rectupyromum saektpoaoM 58. Ilpu 3ToM caM TONMOMHUTENBHBINA AATYUK 57 MOXKET
OBITh HIEHTUYEH OCHOBHOMY NaT4uKy 52. B TakoMm ciydae mjata ¢ KOMIOHEHTAMH CXeMbI

58 Takke pacnoioKeHbl BHYTPHU KOPITyCa AOTIOIHUTENBHOIO JaT4uka 57.

[69] Ha ®ur.9 npuBeneH BapuaHT KOHCTPYKIMH JAaTYHKA C TOPOUAATBHBIM KOPIYCOM B

KaueCTBE €1I€ OAHOI'0, HO HE OrpaHUYIXUBAOIIECTO IIpUMEpa.

[70] B aTom ciyyae Oupka 61 Takke yCTaHOBJIEHA C HAPYKHOUM CTOPOHBI KOPIyCa AaTUHKA
62. C MpOTHBOMNOJOKHON CTOPOHBI KopIyca 62 Ha HUXKHEHW 4acTH ero BHYTpPEHHell wiu
BHEIIHEH TOPOUAAIBHON MOBEPXHOCTH PACIOJIOKEH CUTHAJIBHBIN 3JIEKTPOX 63, KOTOPBIH
NPWKIMAETCS TUIOTHO K TIOBEPXHOCTH yXa 64. Jlatunk ¢pukcupyercs Ha yxe 64 CKBO3HOH
3aKJIETKOM M IIai0OH € TPOTHUBOIMOJIOXKHOW CTOpOHBI yxa 54. BHyTpu kopmyca 62
pacnoyiokeHa IjiaTa C KOMIIOHEHTaMHM cxeMbl 65 patumka. Ha BepxHell yacTtu
TOPOMJAJIBHON HAPY>KHOM WM BHYTPEHHEH IMOBEPXHOCTH KOpIyca AaTdyuka 62 MOXKET

OBITH  pPacmoONIOKEH  3JIeKTpox 06, KOTOPBIE  MOXET  BBIIOJHATH  (YHKIHIO

2



14

MIPUEMOIIePEA0IIEeH AHTEHHBI, yBEJINYECHHAs! IOBEPXHOCTh KOTOPOU U MPOCTPAHCTBEHHAS

CUMMeTpHsI MOKeT ObITh Oouee 3(h(PeKTHBHOM, UeM TIIOCKast AHTEHHA.
Onucanue BADHAHTOB OCYLIECTBJIEHHS H300peTeHHsI

[71] <Dopmyna uzobpeTeHHs] BKIOYAET JBa HE3aBUCHUMBIX IMyHKTAa BAPHUAHTOB CHUCTEMBI,
MEPBBINA U3 KOTOPBIX IPUMEHHUM, KaK B UHAUBHY aJIbHOM UCIIOJb30BAHUH, TAK U IS TPy

CEJIbCKOXO3SMCTBEHHBIX KUBOTHBIX.

[72] Bropoi#l BapMaHT HE3aBUCHUMOIO NyHKTa 5 (POPMYJIBI MOXKET HCHOJB30BATHCS IS

MOHHUTOPHHIA JKUBOTHBIX ITPH KPYITHOM CTaTHOM COJIEPKaHUH, B TOM YHCJIE HA (pepMax.

[73] becnpoBoaHbIE NaTUUKH JJIsl UCTIONB30BAHUS B CUCTEME I10 I1. 1 UK 1.5 UMeroT
KOPITyC, aAalITUPOBAHHBIN AJIsI HIOCTOSIHHOIO COEITMHEHUS C TIOBEPXHOCTBHIO TENa
JKUBOTHOT'O, HAIpUMep, Ha 1ee, Hore Wi yxe. OHu Takke UMEIOT CPeNCTBa
UIeHTU(PUKALIMY )KUBOTHOTO B 3JIEKTPOHHOM BHUJIE, & TAKXKE LITPUX-KOJI, KOHTPOJLIEP U

OecrpoBOIHOE NPUEMO-TIEpEIAIOLIee YCTPOUCTBO U ABTOHOMHBIN HCTOYHHUK MTUTAHHSI.

[74] JaT4ymK COCTOUT U3 MACCHBHOIO 3JIEKTPO/A, MPUCIIOCOOIEHHOTO ISl pa3MEeLeHHsT Ha
MOBEPXHOCTH TeJIa )KUBOTHOTO M COEIMHEHHOTO C YCHJIUTENIEM aHTEHHOTO TUTIA, 3aTeM
ALIIT, GydepHbIM HAKONHUTEIEM CUTHAJA, TIOCIEA0BATEIbHO COSAMHEHHBIM C
nepenaTuukoM. B ciydae ncronb30BaHUs TECTOBOTO PEKUMa BO3MOKHO HCIIONIb30BaHNE

peBepcuBHOro ycmutens 1 mukpocxem ALITI/ITAIL

[75] Jlnst 5KOHOMHUU MOITHOCTHU U 3JIEKTPOIHEPTHH, & TaK»Ke 00eCTeueHus JITUTEIbHOTO
CpOKa CITy>KObI JaTUHNKA MOXKET OBITh HCIIOJB30BAHO MAKETHOE MPUEMOTIEPEIAr0Iee
yCTpOHCTBO. B OimskHEM paauyce Tak»Ke MOXKHO UCTIOb30BaTh ceTh Bluetooth wniu WiFi.
Ha oTnajeHHbIX MONSIX WK B TOPUCTBIX paiioHaX MOTYT HCIIOIb30BATHCS B KOMOUHAIIUU

OECIMIOTHBIE JIETATEIbHBIE arrmapatbl UK CITYTHUKOBAs1 CBA3b.

[76] [anee Bce coOpaHHBIE CHTHAJIbI NaHHBIX HATIPABISIIOTCS Hepe3 TNIOOAbHYIO CETh U
pa3JIMuHbIE CePBUCHI, TaKHe KaK HUICHTHU(PUKALMOHHbIE W OWJUTMHIOBBIC, B yJaJICHHBIN
CIeLIMaTU3UPOBAHHBIN CMEKTPaJIbHO-ANHAMUYECKHI JNMarHOCTUYECKU LICHTD,
paboTaromuii Ha yIaJIeHHOM cepBepe Wiu B obyiake. Bce mporecchl AMArHOCTUKHU U
HaOJTFOIEHUS! BBITIOTHSIOTCS] aBTOMATHYECKU HUTH TIO 3asiBKAM OTBETCTBEHHOTO JIHIA (JTHII)

U3 YHCIa IEPCOHANA, O0CITYKUBAIOIIETO KHBOTHBIX.

IIpumepsl
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[77] Ilpumepbl KOHKPETHBIX BOIUIOMIEHHI CHUCTEMbI B LIEJIOM M KOHCTPYKLUN AATYHKOB
MIPUBENCHbI BBIIIE B ONMUCAHUM U Ha (urypax udeprexked. OmHAKO, BBIIIETPUBEICHHBIC
MIPUMEPBbI HE OTPAHUYUBAIOT BO3MOYKHOCTEN MCMOJIBb30BAHMS AHAJOTUYHBIX TEXHUYECKHUX

peLIeHui.

[78] IIpu>TOM HEOOXOAMMO MOHUMATD, YTO IPUMEPHI UCTIONB30BAHUSI KOMMY HUKAIIHOHHON
CHCTEMBI HE MOTYT OBITh OrpaHUYEHBbI KOHKPETHBIM BHUIOM KOMMYHHKALIUU H MOTYT OBITh
peanu30BaHbl B PA3JMYHBIX CETAX U C PA3JUYHBIMU BUIAMH CEPBUCHBIX MPUJIOKECHUH,
HalpuMep, TaKhX, KaK CHCTEMbl (DMHAHCOBBIX PACUETOB, YCIYT'H MOUCKA HEOOXOIUMBIX

MECIUKAMCHTOB U T.II.

[79] Peanuszamust CUCTEMBl CHEKTPAIbHO-AMHAMUYECKOW JHArHOCTUKH W 0a3 JaHHBIX
MapKepoOB TaKke MOTYT ObITb peaju30BaHbl, KAK Ha BBIAECJEHHBIX CIELUATU3HPOBAHHBIX

cepBepax B CETH, TAK U HA OOJIAYHBIX CEPBHCAX U T.II.
IIpomMpblimIeHHAs IPUMEHHMOCTD

[80] H3oOpereHue sBISETCS NMPOMBIIUIEHHO MPUMEHHUMBIM, T.K. BCE €€ KOMIIOHEHTHI U
IAaTYMKM M3TOTABIMBAIOTCS MPOMBIIUIEHHBIM criocodoM. Kpome Toro, cnekrpaibHO
AMHAMHUYECKasl AMAarHOCTHKA 3apeKOMEeH10Baja ceOsl M MPOIIia KIMHUYECKUE HCIIBITAHUS
B Poccuu u benapycu ¢ OneHKOH TOYHOCTH AMarHocTupoBanusi 6onee 95%. TectoBbie
UCTIBITAHUSI TPOBOIMIMCh HA TPYMIAX KOPOB PA3JIMUHBIX (PEPMEPCKHX XO3SHUCTB C
ucnosp3oBaHueM KoMIiekcoB MeAMIMHCKUX —chekTpaibHO-AuHaMudeckux KMC]]
MPENOCTABIEHHBIX MENULMHCKUM LeHTpoM «3xapaBay u 00O «CnexrpaiabHo-

OUHAMHUYeCKHe cucTemMbny, Pecriybnuka benapyce.

IIaTenTHas auTeparypa

[0081] US 9,538,729 Yarden [1]
[0082] US 7,878,149 Voronin et.al.[2]
[0083] WO/2019/038581 Rastoutsau et.al., published on 28.02.2019



POPMYVYJIA U3OBPETEHUA

1. (Bapmanr 1) Cuctema MOHUTOPHUHIa COCTOSTHHSI J)KUBOTHBIX, BKIIFOYAOINAs, TIO MEHBIIEH Mepe,
OIuH OeCrpOBOIHON AaTYUK | C CEHCOPOM 2, pa3MeleHHbIM Ha NMOBEPXHOCTH TeJa JKHBOTHOTO
WK €r0 YacTH, CPEeNCTBA UACHTH(PHUKAINY, TPUEMHHK 18, mepenaTiuk 5 1 KOMMYHUKaIIHOHHY O
cucreMy O, I mpUeMa CHTHAJIOB JaT4YMKa M Iepefadd UX Ha cepBep g oOpaboTku u
NOCJIENYIOLIeH nepenadn pe3yiabTaToB 00pabOTKH MO MEHbLIEH Mepe, Ha OJHO MOOHIbHOE
YCTPOWCTBO MepCOHaNa, OOCTY KMBAOLIETO JXKMBOTHBIX, OTJIMYAKOLIASICS TEM, YTO B Ka4deCTBE
CEHCOpa WCHOJB3YIOT TACCHUBHBIA 3JEKTPOJ 2, TNPHUCIOCOONEHHBIH Ui pa3MeIleHus Ha
MOBEPXHOCTH TeJa >KMBOTHOTO U COEAMHEHHBIH C OECIpOBOIHBIM JATUYUKOM, BKJIIOYAIOIIUM
COEAMHEHHBIE C 3JIeKTpoxoM mnocnenoBatenbHo ycunutenb, ALL, Oydepnbiii HakonmuTennb
curxana, OecrpoBOAHOE Mepenaroliee yCTPOHCTBO U KOHTPOJUIED, IPUYEM ITPUEMO-TIEPEAAI0IIast
CTaHIMS Yepe3 CPeACTBA KOMMYHHUKALIMHM U KOMMYTALMH MOAKJIIOYEHA K CPeACcTBaM 00paboTKH
CHT'HAJIOB, BKJIFOUAIOIIUM OJIOK CHIEKTPaIbHO-(ha30BOro MpeoOpa3oBaHus CUTHANIOB, 0a3y JaHHBIX
STAJIOHHBIX MAapKepOB AMHAMHUYECKUX CIEKTPOB 11, COOTBETCTBYIOLIMX KOHTPOJIHPYEMBIM
COCTOSIHMSIM W/ 3a00JIeBaHUSIM SKUBOTHBIX, THOAKJIIOYEHHble K Onoky 10 pacmosHaBaHUs
STAJOHHBIX MAapKepOB B IMOCTYHAIOLIMX NpeoOpa30OBaHHBIX CUTHAJAX, cpencrBa oOpabOTKH U
aHaJINM3a Pe3yJIbTaTOB PACIO3HAaBaHMs 12 M yCTAHOBJIEHUS COOTBETCTBHS TEKYLIUX COCTOSHUI
OTIENbHBIX JKUBOTHBIX, OTCJIEKUBAEMBIM KPUTEPUSAM, IPUYEM JAAHHBIE COOTBETCTBUS MTOCTYMAIOT
Ha MPOLIECCOPHBIH OJIOK yrpaBiieHus: 16 nuarHoctudeckuii 010k 14 1 mepenaroTcsi Ha MOOWIIbHbIE

ycTpoiicTBa 17 nmepcoHasa, 00CIy KUBAIOLIETO KUBOTHBIX.

2. Cucrema 1o 1.1, OTIMYAOIIASCS TEM, YTO JOTIOJHUTEIBHO COAEPKHUT Oy hepHyro 0a3y JaHHBIX
aKTyaJbHBIX MapKEePOB *KUBOTHBIX 13, CBsI3aHHYIO ¢ OJIOKOM 0OpabOTKU M aHAIM3a PE3yJIbTATOB
pacniozHaBaHus 12 u OnokoM ynpasneHus 16 11 nepenadn o peLeHno epCoHaia Ha JIEKTPO
JaT4hKa JKUBOTHOTO, COCTOSIHUE€ KOTOpOro TpeOyeT IOMOJIHUTEIbHOrO TECTUPOBAHMS,
TECTHPYIOLIETO CHUTHAJIA W3 BBIIBJICHHBIX AaKTYaJbHbIX MAapKEpPOB, a CEHCOp AOMOJHUTENBHO

BkrouaeT LIATI 20, moakIr0YeHHBIH Yepe3 KOHTPOJUIEP K MPUEMHOMY YCTPONCTBY H K 3JIEKTPOAY .

3. Cucrema 10 1'[.2, OoTIM4yarmasacsa TEM, 4YTO MOAKIIFOUCHHE K SJICKTPOAY BLIIIOJIHCHO C

NEePEKIIOUEHUEM MEKIY BXOJ0M ycuiurtens U BeixogoM LIAIT ¢ momorbto koHTposiepa 19.

4. Cucrema no mn.2, OTIMYAIOLIAsCS TEM, 4YTO CEHCOP BKJIIOYAET JOMOJHHUTENbHBIN
TECTUPYIOLIHI 3JIEKTPOJI, MOAKIIOUEHHbIN K Berxoay LIAIT u pasmelneHHbINH Ha TOBEPXHOCTH Tea

’KUBOTHOTO BOJIM3H ITACCUBHOIO SJIEKTpOAA.

5. (Bapuanr 2) CucremMa MOHHTOPUHTA COCTOSIHHSI JKHBOTHBIX B CTaJl€, BKJIIOYAIOINAsS

MHOXCCTBO HWHAHWBUAYAJIbHbIX 6eCHpOBOI[HbIX JaTYUKOB C CEHCOpaMH, 3aKpPCIUICHHBIX Ha
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MOBEPXHOCTHU TEJIA )KUBOTHBIX U CPEACTBAMU I/II[eHTI/I(I)I/IKaI_II/II/I, NPpUEMO-TICPEAAOIINY 0 CTAHLIUIO,
AJig riepeaavr CUTHAJIOB YIIPAaBJICHUS, MPHUEMa CUTHAJIOB JATYUKOB U MEPEAAYUN UX Ha CCPBEP AJIA
00paboOTKM W TOCJEnyIIIel Mepenadn pe3yabTaToB OOpaOOTKM Ha MOOWIIbHBIE YCTPOHCTBA
riepcoHaa, 00CIy KUBAFOLIETO KUBOTHBIX, OTIMYAOIASCS TEM, YTO B KAUECTBE KayKIOTO CEHCOpa
HUCIOJIB3YIOT AaCCUBHBIN SJICKTPOA, HpI/ICHOCO6HeHHbII‘/'I AJIs1 pasMCIICHUA Ha MOBEPXHOCTU TEJIA
JKUBOTHOI'O H COGHHHGHHblﬁ C 6eCHpOBOI[HbIM JAaTYHUKOM, BKJIHOYAaKIMHWM COCAMHECHHBIE C
ANIEKTPOIOM TOCIIeNOBaTeNbHO yeuauTesb, AL, kouTpoiep, OydepHbiii HAKONUTENb CUTHAJIA
1 OecrpoBONHOE Mepenarolnee YCTPONCTBO, MPHYEM MPHEMO-TIEpEaroinas CTAHLMS Yepe3
CpeacTBa KOMMYHHUKALMKM M KOMMYTAlUU TOAKJIIOUEHA K CpencTBaM oOOpabOTKH CHIHAJIOB,
BKJIFOYAIOIIUM CIIEKTPaJIbHO-(DA30BbIi aHATU3ATOP CUTHAJIOB, 0a3y JaHHBIX MAPKEPOB 3TAJOHHBIX
JAMHAMHUYCCKUX CIICKTPOB, COOTBETCTBYIOIIIHUX KOHTPOJIHUPY €EMbIM COCTOAHUAM I/I/I/I.]'II/I
3a00JIeBAHUSM JKUBOTHBIX, MMOKJIFOYEHHbIE K OJIOKY paclO3HABAHUs JTAJOHHBIX MapKEpOB B
NOCTY AKX NPeoOpa30OBaHHbIX CUTHANAX, CPEACTBA 00paOOTKH pe3yIbTaTOB PACIIO3HABAHUS 1
YCTaHOBJIEHHUsSI COOTBETCTBHSI TEKYIUMX COCTOSIHUN OTHENbHBIX JKHBOTHBIX, OTCJICKHBAEMBIM
KPUTEPUSsIM, TPUYEM JaHHbIE COOTBETCTBHUS MOCTYMAIOT Ha OJIOK yNpaBJeHHs U MEePeNarTCs Ha

MOOMJIbHBIE YCTPONCTBA MEPCOHAIA, O0CIYKMBAIOIIETO JKUBOTHBIX.

6. Cucrtema 1o 1.5, OTIMYAOIIASACS TE€M, YTO JOTMOJHHUTEIBHO COmEpKUT OydepHyro 0azy
JaHHBIX AKTyaJbHbIX MapKepOB JKUBOTHBIX, CBSI3aHHYI C OJIOKOM 00paOOTKU pe3yJIbTaToB
pacriosHaBanusi 12 u OJ0KOM yripaByieHust 16 i nepenayuu mo pereHuro nepcoHana Ha CEHCOp
JKHBOTHOTO, COCTOSTHHE KOTOPOro TpeOyeT IOMOJIHUTEIbHOrO TECTUPOBAHMS, TECTUPYIOIIErO
CHUTHAJIa W3 aKTyaJbHbIX MapKepOB, a KaKIbIH JATYUK JOMOJHHUTENbHO BKiouaer L[AIT 20,

MOAKJIIOUEHHBIN Yepe3 KOHTPOJIJIEP K TPUEMHOMY YCTPONCTBY U K 3JIEKTPOAY.

7. Cucrema mo 1.6, OTIUYAOLIASICA TEM, YTO TOAKIIIOUYEHHE K 3JIEKTPOAY BBIMOJHEHO C
MEPEKIF0YEHUEM MeXxay BxonoMm ycunutesasi U BbixogoMm LIAIL ¢ ympaBieHneM ¢ MOMOIIBIO

KOHTpoJuiepa 19.

8. Cucrema no 1.6, OTINYAOIIAsACA TEM, YTO KaX/bIH JaTUYUK BKJIIOYAET JONOJHUTENbHBIH
TECTUPYIOLIHI 3JIEKTPOJI, MOAKIIOUEHHbIN K Berxoay LIAIT u pasmelneHHbINH Ha TOBEPXHOCTH TeJla

YKUBOTHOT'O BOJIM3H MACCUBHOTO 3JIEKTPOAA

9. becnpoBogHON AAaTYMK [JI MCMOJB30BaHMUS B CUCTeMe MO M.l wiau S, BKIIIOYAKOLIUN
KOPIyC, aJlaliTUPOBAHHBINA AJi1 MOCTOSIHHOTO COEAWHEHHS C MOBEPXHOCTBIO TeJia KUBOTHOIO,
CpeacTBa WAECHTH(PHKALMK KUBOTHOTO, CEHCOp, KOHTPOJUIep, OECrpoBOIHOE Iepenaroiee
YCTPOMCTBO M aBTOHOMHBIN MCTOYHUK MUTAHUS, OTJIMYAOLIUICS TE€M, YTO B Ka4ECTBE CEHCOpa

HUCIOJIB3YIOT IMACCHUBHBIN SJIEKTPOA, HpHCHOCO6J’I€HHbII>i AJist pasMCIICHUA Ha NMOBEPXHOCTU TEJIA
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FKUBOTHOI'O U COCAUWHECHHBIC C SJICKTPOAOM MOCICAOBATCIIBHO YCHUIINUTEIID, A]_[H, HaKOIMUTECJIb

CHTHAJIa U MepeaaroLiee yCTPOHCTBO.

10. Jatuuk 1o m. 9, oTIWYaromMiics Tem, 4To nonojaHuTenbHo Bkitodaer L[AIT 20, Bxoxn
KOTOPOTO MOAKJIIOYEH 4Yepe3 KOHTPOJUIEP K MPUEMHOMY YCTPOWCTBY, & BBIXOA K 3JIEKTPOAY C

nepekaryeHneM mexay Bbixoaom LIAIL u BXxooM ycunmuTess ¢ ynpasjieHueM KOHTpoJuiepoM 19.

1. JaTuuk mo m. 9, OTIMYAIOIIUICS TEM, YTO YTO CEHCOP AOMONHUTENbHO BKmovaeT LIAIT u
JOTIOIHUTENbHBIN TECTUPYIOLIUI 3JIEKTPOA, NOoAKIoueHHbIH K Bbixoay LIAII u pasmelneHHsblil Ha
MOBEPXHOCTH TeJIa JKUBOTHOTO BOJIM3M MACCHBHOTO 3JjiekTpona, a LIAIT 20, BXoqoM monkiroueH

4yepes3 KOHTPOJIEP K IPUEMHOMY YCTPOMICTBY.

12. Jatuuk no n. 11, oTinyaromuics Tem, 3JIEKTPOAbl YTO BBIIOJIHEHBI B BUJIE PA3AEICHHOTO
Ha J1B€ W30JIUPOBAHHBIC YACTH 3JIEKTPOAA, MPUUYEM Ka)K[as 4acTb COEAUHEHA, COOTBETCTBEHHO,

nepBas - CO BXOJIOM yCUJINTENS, a BTopas — ¢ BbixoaoM LIAIL

13. Jartyuk mo m. 9, OTIIMYAIOIIUICS TeM, YTO KOpIyc umeeT (opMmy Topa ¢ 3JIEKTPOIOM,
HAaHECEHHbIM Ha TOJIOBUHY €ro MOBEPXHOCTH, KOHTAKTHUPYIOIIYIO C IOBEPXHOCTBIO Teja, a
SJeMEHThl 00pabOTKH M TMepefayd CUTrHaja pa3sMelIeHbl BHYTPU IMOJIOCTH TOpa, NMPUYEeM Ha
BTOPYI0 BHEIIHIOIO TIOJOBUHY TIOBEPXHOCTH TOpPAa HAHECEH OJJIEKTPOX, KOTOPBIH CIy>KUT

nepeaonel aHTEHHOM.

14. Hatuuk nmo m. 12, OoTnUYaOUIUMACA TE€M, YTO 3JIEKTPOJ, HAHECEHHBbIN Ha TMOJOBUHY
MOBEPXHOCTH TOPA, KOHTAKTUPYIOLIYIO C TMTOBEPXHOCTBIO TeNa, pa3AesieH Ha ABE YacCTU, MPUYEM

OJIHa YaCTh COEIMHEHA CO BXOJIOM YCHJIMTEJIS, @ BTOPast 4aCTh — ¢ BbixonoMm LIAIL
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