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(54) NPUCTPIN ANA PEECTPALIT ENEKTPOKAPOIOrPAMM Y OPIBHUX NTABOPATOPHUX TBAPUH

(57) Pedpepar:

BuHaxig cTocyeTbCs MPUCTPOK ANs peecTpadii enekTpokapgiorpamu y ApibHMx nabopaTopHuMx
TBapuH. lMpuctpin Mictutb H-noaibHWMiA enacTuUYHMIA Kapkac, A0 KiHLIB SIKOrO MPUKPINNIeHo 4YoTupwu
€NeKTPoNpoBOAM 3 MPUKPINIEHUMU 3 Of4HOrO OOKy 4YoTMpMa enekTpodamu y BUMMSAAi NPYXHMX
MeTaneBUx CTPWXKHIB 3 NMPUKPINNEHMMM 3aTuckyBadamu, 3 iHWoro 60Ky npuvkpinneHo wrtekep. Lo
NPUCTPOIO0 BXOAMTb kabenb 3 YOTUPbLOX MAapPKOBaHMX MPOBOAIB, 4O OAHOIO KiHLUSI IKOro MpuvKpinfeHa
MOHTa)XHa MNraHka 3 (PiKCOBaHUMM YOTMPMA MapKOBaHUMW THI3gamu Mig eneKkTpogau PeecTpyryoro
npunagy, a 4o iHWOro - rHi34o WwrekepHoro pos'eMy. EnemeHTn ang dikcauii enekrpoais Ha TBapuHi

BMKOHaHi y BUrNAAi Kineub 3 MeguyHoi ctani.
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BuHaxig Hanexutb 40 ekcnepuMeHTanbHol 6ionorii Ta MeauumHm i Moxe 6yTn BUKOpUCTaHUI Ang
peecTpauii enektpokapaiorpamun (EKIN) y apibHux nabopaTopHux ccaBuiB (LLypu, MWL) y CTaHi,
HabNMKEeHOMY 40 BiflbHOT NOBEAIHKN.

B ekcnepumeHTanbHMUX OOCHIMQKEHHAX enekTpokapaiorpadisa € UiHHMM iHTerpanbHUM MeToaoM
BMBYEHHSI peakuii opraHiamy Ha pisHOMaHiTHi BnnuBu. [lpy ubomy BaxnmBo, LWOO nig 4ac
NpoBeAEHHSA OOCMiAXeHb TBapuHa He nigaaeBanacs HenepenbayeHVM eKCnepyMEHTOM CTPECOBUM
BNAuBaM, $IKi MOB'AI3aHi, 30KpeMa, i3 3HEePYXOMSIEHHSIM, HapKO30M, MaHinynauisMu, Wo 3agalTb
oonto. [MpoTe, BMKOHAHHS TaKMX BMMOP 4acTO HEMOXIMBO 4epe3 BIACYTHICTb Yy AOCHIOHMKIB
Bi4NOBIOHOIO AOCTYNHOrO TEXHIYHOIO OCHALLLEHHS.

Bionomunii npucTpin gna TpuBanoi peecTpauii Ta nepepadvi no pagiokaHany EKIM-curHany Big
TBapWH cepeaHbOoro i ApibHOro po3mipy, KM BKNOYAE XKUMNET i3 3aKpinfeHnMn Ha HbOMY JaTYNKAMM i
npunmadem-nepegasadem [1]. [pucTpin BUKOPUCTOBYETBLCS B CKNadi KOMM'IOTEPHOI CUCTEMMU, LLIO
3abe3nevye 6e30pOTOBMI NPUAOM OAHUX i iX OBPOOBKY.

OpHak uen nNpucTpin € manogocTynHuM Ang 6inblWOoCTi gocnigHULBKMX nabopaTtopi Yyepes noro
BWCOKY BapTiCTb.

Bigomuii npucTpin ansa 3gincHeHHs HeiHBasmBHOro metofy peectpadii EKI y wypis, akun skniovae
Xunet 3 ABOMa BMOHTOBaHUMU MMaTMHOBUMW erekTpogamu, siki Yepes enekTponposoau 3'egHaHi 3
cuctemoto peectpauii EKI. TBapuHy ana 3HepyxomneHHs nig Yac 3anmcy EKIT nomiwyioTe B
obmexyBay-neHan 3 oprckna [2].

Heponikom UbOro nNpuCTpol € HeOobXiOHICTb 3HEPYXOMSIEHHSI TBApPWHMW, WO BUKIMKAE Yy HEi
iMMOBini3auinHMi CTpec i MOXe BMMMBATM Ha KOPEKTHICTb pesynbraTiB. Kpim Toro, ons HaginHoro
KOHTaKTy €eneKkTpoAdiB 3 TiMOM TBapuMHU MOTPIOHO ronuTM wWepcTb B 06NacTi KOHTaKTy i
BMKOPUCTOBYBATM cheuianbHi reni, Wo CYyTTEBO YCKMaAHIOE YMOBU NPOBEAEHHSA EKCIEPUMEHTY.

Hanbinbw 6nusbknm o 3asBneHoro € npuctpin ana peectpadii EKI y gpibHux TBapuH, akun
BKITIOYaE €nekTpoau 3 enekTponpoBofamu, eremeHTu ikcauii enekTpoAaiB Ha TBapWHi - CTiMKy 3
OCHOBOIO y BUIMAAi nepdopoBaHoro draHus i 6ynaBkM 3 HepkaBiloyoi cTani, Ha ofHin GpaHwe
KOXHOI 3 sIKMX yKpinmneHa meTaneBa TpyOka Ons BCTaBNsiHHA enekTtpoda. Enekrtpoam maoTb BUrMsag
AYronodibHO BUrHYTUX MPY>KHUX CTPWXKHIB, SIKi YKPINMeHi Ha KiHUAX, po3TallOBaHUX y FyMOBI TpyOLi
€NeKTPOoNpPOBOAIB, NOB'A3aHNX 3 PEECTPYIOYMM npunagom [3].

OCHOBHUM HEOMIKOM LibOro NMPUCTPOIO € CKNaaHICTb NPOBEAEHHSA EKCNEPMMEHTY Ha rpyni TBapuH,
OCKiNbKKN Npy LbOMY HeOOXigHO BUKOPMUCTOBYBATW AEKiNbka KOMMNMEKTIB 3acobiB hikcauii enekrpogis
Ha TBapvHax, abo KOXHOro pasy nig HapKO3OM nepecTaBnsaTV iX 3 TBapuHWM Ha TBapuHy. Kpim Toro,
KOHCTPYKLiS MPUCTPOKD € HEe3pyvyHOK AnA TBapuHW: CTiKa niraTypamMu KpinuTbCa [0 LWKipu B
MDKNonaTkoBin o6nacti TBapuHM i 4epe3 TrymoBYy TpybKy [0 Hei BepTuKanbHO iKCYTbCA
€NeKTPoNnpoBOAUN 3 3AKPINMIEHUMU HA HUX E€MeKTpoLaMu, L0 NMpUBEPTaE yBary TBApWHMW, BUKIIMKAE
3aHEeNOKOEHHA abo ApaTyBaHHSA TBApVHM i BNNUBAE Ha pe3ynbTaT gocnimkeHHs. MNpn 6aratogeHHOMY
eKcnepumeHTi enemeHTn dpikcauii enekTpoais Ha TBapwHi y Burnagi meTtanesux 6OynaBok 3
YKPINSIEHMMM Ha HUX MEeTaneBuMMM TpPyOKamu i NPULINTOK OO CMMHWU CTIMKOK TaKOX CMPUYMHSAIOTb
He3py4HOCTI | BNNMBaloTb Ha NOBEAIHKY TBapuHU.

B ocHoBy BMHaxogy nocTaBreHa 3agadva Y4OCKOHanWTU BiOOMWIA NPUCTPIA TakMM YMHOM, o6
cnpoctutn ymoBu peectpadii EKIT y rpyni TBapuH, a TakoX 3MEHLUUTU HEe3PYYHOCTI KOHCTPYKLUIT, SKi
BMKITMKAIOTb 3aHEMNOKOEHHA TBapuHWM Mig 4Yac npouepypu peectpauii EKI i, ocobnmBo, npoTtarom
BaratogeHHOro ekcnepuMeHTy.

Ls 3apgava BupiwyeTbcd TuM, WO Yy Bigomun npuctpii ansa peectpauii EKM y  gpibHmx
nabopaTopHuUX TBapWH, KM BKIOYAE enekTpoamn 3 eneKkTponpoBogamm i 3acobu dikcauii enekTpoais
Ha TBapWHI, 3rigHO 3 BUHAxXo4oOM, 4OOATKOBO BKMOYEeHUN H-nogibHun enacTtudHMiA Kapkac, 40 SKOro
NPUKPINAEHO YOTUPW ENEKTPONPOBOAN 3 €NEKTPOAaMMU i LUTEKEPOM, i Kabenb 3 YOTMPbOX MapKOBaHMX
npoBoaiB, A0 SKOro 3 OOHOro KiHUS MpuMegHaHa MOHTaXKHa nriaHka 3 MapkoBaHUMMK THizgamu nig,
enekTpoan peecTpyrodoro npunagy (enektpokapgiorpad), a 3 iHWOro KiHUs - rHi3go LUTEKepHOro
po3'eMy, eneKkTpoaM BUKOHAHI Yy BUMMAQI MPYXHUX MEeTaneBuxX CTPWKHIB 3 3aKpinfeHUMM Ha Hux
3aTuckavyamu, a eneMeHTun Ans gikcalil enekTpoais Ha TBapuHi - y BUrNAAi Kineub 3 MeguyHol cTani.

MpucTpin cnpowye ymoBu npoBeAeHHs peectpadil EKI Ha rpyni TBapuH 3a paxyHOK MOXIMUBOCTI
LWBMAOKOrO Big'edHaHHA enekTpoaiB Big OOHIET TBApWHW i NpueaHaHHa ix oo iHwoi. Lle pocsraeTbces
3aBaskn H-nogibHomy kapkacy 3 3akpinneHnMm enekTponpoBodaMn 3 eNeKTpogamMm i 3aTUCKyBavamu,
AKi MOXKHa LUBMAKO DiKCYBATU Ha KiNbLiAX, BCTAHOBIIEHUX Ha KiHLiBKax TBapuHW, i kabento, Skui goaae
3PYYHOCTI MIKNIOYEHHA MpoBOAIB A0 CTaHgapTHoro wnenda enektpokapgiorpada. [MpucTpin
3abesnevye CMOKINHWUIA CTaH i BiNbHE NepeMilleHHs TBapuHW B KNiTUi Nig Yac npoueaypu peectpadii
EKI" 3a paxyHOK BMCOKOI enlacTUYHOCTI i pyxnmBocTi H-nogibHoro kapkaca, BigCyTHOCTI NpUWKUTOI A0
LWKIpU CMMHW TBapuHW CTiik1 3 enekTponposodamu B Tpybui. Kpim Toro, miHiaTiopHicTb kineup ans
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dikcaLil enekTpoaiB Ha TBApUHI i BiACYTHICTb (DIKCYHOUMX €NeMEHTIB Ha CMUWHI TBapUHW O03BOMSAOTb
BUKMOYUTU HEMPUEMHI BiOYYTTS Y TBAPUHWN NPOTAromM GaratogeHHOro eKCrnepumMeHTY.

Ha ®ir. 1 nokasaHo cxemMy NpUCTpoLo.

Ha @ir. 2 nokasaHo 3aranbHuiA BUrNS4 NpUCTPOLO y 3ibpaHOMY CTaHi.

Ha ®ir. 3 nokasaHo H-nogibHUM kapkac 3 3akpinnieHMMK eneKkTponpoBOAaMW 3 eNneKkTpoAaamu,
3aTUCKyBayamM i LUTEKEPOM.

Ha ®ir. 4 nokasaHo Lypa 3 KinbusaMM B KiHLiBKax, 0O SKUX vepes3 3aTucKyBadi npuegHaHun H-
noAibHWI Kapkac 3 3aKpinneHnMn enekTponpoBoaamMu 3 enekTpogamu.

MpucTtpin Bknoyae H-nogibHM enactmyHuM kapkac 1, OO KiHLUIB SIKOrO MPUKPINAEHO 4oTupwm
€enekTponpoBoan 2 3 MpUKpINIeHuMM 3 ogHoro BGOoKy 4oTMpMa enekTpoamu 3 y BUMNA4I NPYXHMX
MeTaneBmnx CTPUXKHIB 3 NPUKPINNeHnMmM 3aTnuckyBadyamm 4, 3 iHWOro 6oky npukpinneHo wrekep 5. [o
NPUCTPOIO0 BXOAUTb Kabenb 6 3 YOTUPbOX MapKoBaHUX MPOBOAIB, 4O OOHOrO KiHLA SIKOro NpuKpinneHa
MOHTa)Ha nnaHka 7 3 iKkCOBaHUMU YOTMPMa MapKOBAHWMW THi3gamMu Nia enekTpoam CtaHAapTHOro
wnenda enekTpokapgiorpada, a 4o iHLWOro - rHi3go wrekepHoro pos'emy 8. EnemeHTn ana cikcadii
€eKTpOoAiB Ha TBAPWHI BUKOHaHI y BUrMA4i Kineub 9 3 MeanyHol ctani giameTpoMm 8 MM i TOBLLMHOLO
0,7 mm.

MpucTpin ans peecTpaduii enekTpokapaiorpamu y apibHux nabopaTtopHuxX TBapuH BUKOPUCTOBYIOTb
TaknM YNHOM.

EkcnepumeHTanbHUM TBapuMHam 3a o0y Ao nepuwoi peectpauii EKI B guctanbHux Bigainax
30BHILLHIX MOBEPXOHb NEepeaHiX i 3afHiX KiHLIBOK LUSIAXOM HaCKPi3HOMO MPOKOSOBAHHA CKMagKu LWKipy
(mo Tuny mipcuHra) nig nerkum KopoTKOYaCHWM HapKo30M BCTaHOBIMIOWTL Kinbus 9. beanocepedHbo
nepepn peectpauieto EKI™ enektpoam 3 3a gonomoroto 3atmckadiB 4 ikCyloTb Ha KinbLsax 9 B KiHLiBKax
TBapVHK, SKY NOTIM MOMILLAIOTb B KNITKY (260 CKNsAHY €MKiCTb) 3 po3Mipamu 6nm3sbko 30%40x35 cm.
LUtekep 5 npuegHyloTb OO rHisaa wrekepHoro posd'emy 8 Ha kabeni 6, nonepeaHbO MiAKMOYEHOMY A0
wnewnda enekrpokapaiorpada.
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POPMYJIA BUHAXOLOY

MpucTpin gna peectpauii enekTpokapgiorpamu y ApibHMx nabopaTopHMX TBapWH, SKUA MICTUTb
ernekTpoam 3 enekTponposodamu i 3acobu dikcauil enekTpoAaiB Ha TBapWHi, AKMI BiAPISHAETbLCA TUM,
WO [JodaTtkoBO MICTUTb  H-nopgibHMIA  enacTMYHWMA  Kapkac, OO0 SKOro  MPUKPINSIEHO  4oTupu
€nNeKTPonpoBOaN 3 eNlekKTpodamMM i LITEKEPOM, i kaberb 3 YOTUPbLOX MapKoBaHMX NPOBOAIB, A0 SKOro 3
OIHOrO KiHUA MpueaHaHa MOHTaXHa MnfnaHka 3 MapKoBaHUMM rHisgamMu nNig enekTpoau peecTpyoyoro
npunagy, a 3 iHWOoro KiHus npuegHaHe rHi3go LUTEKepHOro pos'eMy, enekTpoau BUKOHaHI y BUrnsagi
NPYXHMX MeTaneBuMX CTPWXKHIB 3 3aKpiNMeHWMM Ha HWUX 3aTuckavyamu, a enemMeHTu ans dikcauii
€neKTpoAiB Ha TBApWHiI BUKOHaHI Yy BUTNAAI KineLlb 3 MeguyHoi ctani.
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