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CraH romeocTtatuyHoi PyHKLiT HUPOK
nicna 6araropasoBoi akTUBALii KanieBUX KaHaniB ¢pnokaniHOM
30 YMOB COJZIbOBOrO HOBOHTCDKEHHS
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Pe3iome

CocTosiHMe romeoctaruyeckon GpyHKLUU NOYEK MOCISIE MHOTOKPATHOW OKTUBA-
UMM KANUEBbIX KAHAJIOB (PJIOKAJIMHOM B YC/IOBUSIX COJIEBOM HArPY3KU
H.A. duannew, E.A. Guavnel,

VICCAEAOBOHO BAMSIHME HOBOTO OTEYECTBEHHOTO GTOPCOAEPIKALLETO AKTUBATOPA GAEHO3UHTPUPOC-
HATHYBCTBUTEABHBIX KOAMEBbBIX KAHAAOB GAOKOAMHA B AO3€ 5 MI/KI HQ BOAO-, MNOHO-, KNCAOTOPENYAVPYIOLLLYIO
QYHKLMIO NOYEK Y BEABIX KPbIC MOCAE MHOTOKPATHOTO (7 AHEWN) BBEAEHMUS B YCAOBUSIX COAEBOW HArPY3KU.
YCTAHOBAEHO, H4TO GAOKAAUH BKAKOYAETCS B MEXAHW3MbI CTABUAN3ALMN DAEKTPOAUTHOTO U KUCAOTHO-
OCHOBHOTO PCBHOBECHIS 30 CHET MOAAEPKAHMS QYHKLIMOHAABHOTO COCTOSIHMSI KAYOOHKOBOTO ANMApATa MoYeK
1 U3MEHEHWSI AESITEABHOCTM KAHAABLIEBOTO CEKTOPA HEGPOHA. [PK 3TOM YBEAUYMBAIOTCS MOKA3ATEAU ANY-
pe3a, SKCKPELMM MOHOB HATPWS], KAAMS], KOHLEHTPALMM AKTVBHBIX IOHOB BOAOPOAC B MOYE.

KAIOYEBbI® CAOBQL; KOAUEBBIE KOHOALL, GAOKOAMH, COAEBOS HAMPY3KA, MOYKU

Summary

The State of Homeostatic Function of the Kidneys after Repeated Activation
of Potassium Channels with Flocalin at Salt Load
N.D. Filipets, O.O. Filipets

The effect of a new Ukrainian fluorine-containing ATP-sensitive potassium channel opener Flocalin in the
dose 5 mg/kg on water-, ion- and acid-regulating function of white rats” kidneys after repeated (7 days)
administration under the conditions of salt loading has been studied. It has been found that Flocalin interposes

the mechanisms of electrolyte and acid-base balance by means of maintaining of functional state of
glomerular apparatus and modifying of nephrons’ tubules activity. It leads to increment of diuresis, increase

of sodium and potassium excretion, increase of concentration of active hydrogen ions in urine.
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3AraAbHOBW3HAHM € TOM GAKT, LLLO PEHAABHA AUCOYHKLS1 € OAHUM
i3 HOAMBIABLL HECTIPUSITAMBUX YHHKKIB PO3BUTKY KAPAIO- TA Llepebpo-
BACKYASIPHOI natoorii [12, 13]. Takmin BNAVB NPSIMO 3AAEXUTL SIK BiA
3MiH MOKA3HUKIB AISIABHOCTI HUPOK, TOK i BiA CTOAIT HUPKOBOI HEAOCTAT-
HocTi [10]. B cBoto yepry, AMCOAAQHC HEMPOTYMOPOABHNX CUCTEM
NPV CEPLLEBO-CYANHHIX 3AXBOPIOBAHHSIX MATOMIZIOAOMYHO OB POYHTO-
BYE r€eMOAMHAMIYHI MEXQOHI3MM MPOrPECYBAHHSI HeGPONATIi TA BUKAK-
KOE CTPYKTYPHY nepebyaoBy HAUPOK. Y 3B° 93Ky 3 LM BADKAMBE MPAK-
TUYHE 3HAYEHHS MAIOTb AIKAPCbKi 30COBU 3 NOEAHOHUMM OPTOHOTPONM-
HYMW BAQCTUBOCTSIMMU, LLO AO3BOASIE PALIOHAABHO MACHYBATU
MEAMNKAMEHTO3HY Teparito.

Came 6aratorpaHHiCTb edeKTiB AKTMBATOPIB (BIAKPMBAMIB) KAAIE-
BX KOHAAIB [11] CNOHYKAE HO MOACABLLE BUBYEHHS! IXHBOTO MOTEHLY-
OAbHOTO TEPAMNEBTUYHOIO CNEKTPY TA CTBOPEHHS HOBUX GAPMAKOAO-
rYHO AKTUBHWUX CMOAYK [4]. CyTTEBUM MOMOBHEHHSIM LIbOTO KAQCY
AIKAPCbKMX 30CO6IB CTOAO CTBOPEHHS B I[HCTUTYTI OPraHi4HOT XiMil
HAH YkpaiHu nia kepisHULTBOM NPOod. A.M. SIryOALCBKOro GTOPBMIC-
HOro aKTUBATOPA ATD-3AAEKHMX KAAIEBMX KAHAAIB (K, -KAHAAIB)
OAOKAAIHY [6]. B ekcrnepUMeHTaXx BUSIBAEHO AO3030AEXKHI BO3OAUAC-
TATOPHI edeKTV Ta OLHEHO MNOTEH3MBHI IKOCTI Npenapary [8], BCcTa-
HOBAEHO MOro KAPAIOMPOTEKTORHY Ajto [2, 9]. AOBEAEHO, LLLO PAOKO-
AIH CTUMYAIOE MO3KOBUWM KPOBOTIK TO HOPMOAI3ye BioeHepreTnyHi
npoLEeCK B rOAOBHOMY MO3KY [3].

HaOSIBHICTb BMAMBY HO CEPLIEBO-CYANHHY CUCTEMY TA MO3UTUBHI
METABOAIYHI PEAKLLT AO3BOASIKOTb MPUMYCTUTU CAPOMOXHICTb GAOKA-

66

AHY BTPYYATUCH Y KAPAIOPEHOABHI BBAEMOBIAHOCKHN. TOMY AOLIABHUM
€ BMBYEHHS! 3MiH QYHKLIOHOABHOIO CTAHY HUPOK MiA BNAMBOM GAOKA-
AHY, O, MOXXAMBO, AOMOBHUTb GAPMAKOAOTIYHY XAPAKTEPUCTUKY
HOBOTO BITHM3HSIHOTO MPENAPATY.

MeTolo AQHOrO AOCAIAYKEHHSI BYAO BUBYEHHST CTAHY BOAO-, IOHO-,
KUCAOTOBUAIABHOI GYHKLLI HAPOK Y AQBOPATOPHMX BIAUX LLLYPIB MICAS
6AraTopa30BOro BBEAEHHS HOBOro GTOPBMICHOMO AKTMBATOPA KATD-
KAHOAIB GAOKOAIHY 30 YMOB COAbOBOTO HOBOHTONKEHHSI.

MaTtepianu Ta meTtoau pocnigykeHHs

AOCAIAKEHHST NPOBOANAM HO 18 AQBOPATOPHUX BIAMX LLLYPAX
Macoto 0,16-0,18 Kr, SK1X yTPUMYBAAU HA MNOHATPIEBOMY PEXMMI
XAPYYBAHHS 3 BIABHVM AOCTYMNOM AO BiACTOIOBAHOI BOAOTHHOT BOAM.
DAOKAAIH [6] BBOAVAN BIMPOAOBXK 7 AHIB BHYTRILLHBOLLAYHKOBO 30 AOMO-
MOTOO 30HAY B A03i 5 MIr/Kr HO 1% CAM3Y KPDOXMAAKD B O6'eMi 5 MA/KT
MOCU TIAQ. KOHTPOABHI TBOPWHW OTPUMYBAAM QHOAOTYHY KiIABKICTb
PO34MHHMKA. Yepes 30 XB NICAS OCTAOHHBOIO BBEAEHHST DAOKAAIHY BCIM
LLYPQOM 3AIMCHIOBAOAM COAbOBE HABAHTAYKEHHS (0,45% po3unH NaCl
Y KIABKOCTI 3% BiA MOCU TIAQ, BHYTPRILLHBbOLLAYHKOBO). Alypes peecTpy-
BAAM Yepes 2 ropnHU. EBTAHABIKO TBAPUH MPOBOAMAM Mia HEMOYTAAO-
BUM HOPKO30M (1% PO34MH eTAMIHOAY HATPIO, 20 Mr/Kr), AOTPUMYIO-
YNCb MOAOXKEHHS «EBPOMNENCHKOT KOHBEHLLi MO 3AXUCTY XPebEeTHUX
TBAPWH, SKNX BUKOPUCTOBYIOTb B €KCMEPVMEHTOABHIX TA IHLLMX HAYKO-
BUX LiAsx» (CTpacoypr, 1986). Y ceudi Ta NAQ3Mi KPOBI BU3HAYAAW BMICT



KniniuHi pocnig)xeHHs

iOHIB HOTPIIO TA KOAIO 30 METOAOM doToMETPIl MoAYM’s Ha OIMA-1.
KOHUEHTPALIO KPEeATUHIHY B Ceui BU3HAYAAM 30 MeToAOM DOAIHA,
B MAQ3Mi KPOBI — 30 MeToAOM [Nonepa B Mmoamdikauii MepsoHa [1]
30 peakuieto 3 NIKPUHOBOKO KMCAOTOKO 3 HOCTYMHVM KOAOPUMETPY-
BAHHSIM HA criekTpodoTomeTpi CP-46. BIAOK Y Ceui BU3HAYAAM 30 PeaKk-
Lieto 3 CyAbPOCAAILMAOBOIO KUCAOTOKO [5]. Bimip pH ceui 3aicHo-
BAAM 30 AOMOMOroto MikpobioaHaAidaTtopa «Redelkys» (YropLpHa),
BMICT TUTPOBAHMX KMCAOT | AMOHIMHUX COAEN — 30 METOAOM TUTPYBAH-
H1 [7]. NOKA3HWMKM CTAHAQPTU3YBAAM TA BUBHAYOAM 301 3ArOABHOBM3-
HaHUMK GOPMYACMM [7]. CTATUCTUHHY OBPOBKY MPOBOANAM 301 AOTO-
MOTOHO KOMM' toTepHOI nporpamu «Statgrafics». AOCTOBIPHICTb MOKA3-
HUKIB BU3HAYOAM 30 T-Kputepiem CTbtoAEHTA.

Pe3synbrati Ta ix o6roBopeHHs

Pe3yAbTaT AOCAIAKEHD MOKA3AAM, WO MICAS 6Aratopa30BOro
BBEAEHHSI PAOKAAIHY 30 YMOB COAbOBOTO HOBAHTCHKEHHS OKTUBYETHCS
CEYOBUAIABHA OYHKLLST HUPOK (TABA. 1). Y MOPIBHSIHHI 3 KOHTPOAEM
Alypes 36iAbLLYyBABCS HA 43,5%. BiaAHOCHO peabcopbLisi BOAV 3MEH-
LYBAAQCh. EKCKpeLisl KpeaTrHiHy 3 ceyeto MiABMLLYBAAACH HA 31,2%.
30 PAXYHOK 3POCTAHHS KOHLEHTPAOLT KPeaTVHIHY B MAQ3MI KPOBI KAI-
PEHC EHAOTEeHHOTO KPEATUHIHY 3HMKYBOBCS HA 28,1%. Mpu Libomy
30epiraBcs BUXiAHUIM PiBEHb LUBUMAKOCTI KAYOOUYKOBOI diAbTpaLLl.
He BTpa4aBcs BIAOK i3 ceyeto, NPOo WO CBIAYMTB BIACYTHICTb 3MiH 3HO-
YeHb KOHLEHTpAaU,i Ta ekcKpeLji BIAKA MICAS BBEAECHHS GAOKOAIHY.

AHOAI3 3MiH KUCAOTOBUAIABHOT GYHKLLIT HUPOK MOKA3YyeE, WO pH cevi
MiA BMAVMBOM GAOKOAAIHY BipPOTIAHO 3POCTAE BHACAIAOK 3MEHLLEHHS
eKcKkpeLii TUTPOBAHUX KMCAOT TO OMIAKY (AMB. TABA. 1). SHUKEHHS
AMOHIEBOro KoediLIEHTO CBIAYUTL MPO MEHLLY AKTUBHICTb OMOHIOre-
HEe3y MOPIBHSIHO 3 ALACTEHE30M. IMOBIPHO, LLIO 3MEHLLYETLCS CeKpe-
L amMiaky KAITMHOMUW MPOKCUMOABHOTO | AUCTOABHOIO KOHOABLLB
HedpoHy. CnocTepIraAoCh MiABULLEHHS HQ 5% KOHLEHTPALLT BIABHMX
iOHIB BOAHIO TO Ha 50,8% 36iAbLLYBAAOCH iXHS eKkcKpeLlist. BoaHouyac
CTOHAQPTU3OBAHMI 34 KAYOOUYKOBOIO QIABTRALIEID MOKA3HNK AEMOH-
CTPYE 3MEHLLEHHS1 eKCKpeLji QKTUBHIX IOHIB BOAHKO HO 58,7%, LLIO TAKOX
3YMOBAIKOE 3AAYXKEHHS Ceui.

AOCAIAKEHHS 3MiH IOHOPENYAIOBAABHOT QYHKLT HUPOK (TABA. 2)
BUSIBUAU, LLLO NPU BBEAEHHI AOKAAIHY 3GIAbLLYETLCS BUAIAEHHSI OCMO-
TUYHO QKTVBHUX PEYOBUH 30 BIACYTHOCTI BIDOTMAHMX 3MiH BMICTY iOHIB
KOAIIO | HOTPIIO Y NAQ3MI KPOBI. KOHLLEeHTPALS IOHIB KOAIO B Ceui 3pocC-
TaAa Ha 50%, KaAiInypes niaBuLLYBABCS HA 132,4%.

Micas dapmMakonoriyHol akTveaLi KATP-KOHOAIB 301 YMOB COAbO-
BOTO HABAHTOXKEHHST HO 23,8% MiABULLYBAAQCH KOHLLEHTPALLS IOHIB
HATPIO B CEYi, MOro KOHLEHTPALINHUIM iHAEKC 36iAbLLYBABCS HA 33,3%
TA 3POCTAB HA 83,6% ABOXTOANHHNIA HOTPINYPE3. DIALTPALLMHE HOBOH-
TQYKEHHS IOHIB HATPIKO CYTTEBO HE 3MIHIOBAAOCH. EKCKpeTopHO dpaKk-
Liis1 LbOro KATioHy 36iAbLLYBAACCH HA 80%. BiAHOCHQ HaTpieBa peab-
copbLjg BipOriAHO 3MEHLLYBAAOQCH (AMB. TAOA. 2).

LAOCAIAKEHHST QYHKLIOHOABHMX 3MiH KOHOABLIEBOTO BIAAIAY HEDPO-
HY HE BUSIBUAO CTATUCTUYHO 3HAYUMMX BIAMIHHOCTEW NP OKCUMAALHOI
peabcopbLi ioHIB HATPIKO NiA BIAMBOM GAOKAAIHY. AUCTAABHA peab-
Ccop6Ujg LIbOro KATIOHY 3pOCTAAC HA 46,9% 6e3 peabcopbLLi ekBiBO-
AEHTHOI KIAbKOCTI BOAW. KAipeHC 6e3HaTpieBOT BOAV 3BiAbLLYBABCS HO
44,5%. MiATBEPAKEHHSIM HOTRINYPETUYHOTO edeKTy GAOKAAIHY € 30iAb-
LweHHs1 Ha 70% CTaOHAQPTU3OBAHOIO 34 LLUBUAKICTIO KAYOOUYKOBOIT diAb-
TpAUji NOKA3HMKA eKCKpeLii iOHIB HOTPIO.

TaKMM YMHOM, BiaKpVBaY KAT®-KaHAAIB GAOKAAIH Npu 6araropa-
30BOMY BBEAEHHI MICAS COAbOBOTO HOBAHTOYKEHHST LLLYPIB MPAKTUYHO
HEe BMAMBAE HA AIFABHICTb TAOMEPYASIPHOIO BIAAIAY HEDPOHY.
OUIHIOBAHHST MOKA3HMKA 30 KAIPEHCOM EHAOMEHHOrO KPEATUHIHY He

Ta6nuusa 1. Bnnue 6aratopasoeoro (7 gHis) BBeseHHs dnokaniny (5 mr/kr)
HQ AiSNBHICTL HUPOK Y LLYPIB 30 YMOB CONbOBOrO HAOBAHTAXKEHHS, X £ Sx

MokaszHuku KoHTponb ®DnokaniH
Liypes, mn/2 rop, 1,470,138 2,12+0,136*
KoHueHTpauis kpeatuHiHy B cedi, MMonb/n 0,990,012 0,96+0,016
Ez::::;zauiﬂ KPEeaTUHiHY B Nnasmi KpoBi, 39,60+ 1,920 54,17 + 4,420*
Kouueu'r'pauiﬁuuﬁ iHAEKC EHJOreHHOro 25,48+ 1,730 18,34+ 1,606*
KPeaTuHiHy, of,
Exckpeuis kpeatuHiny, Mmkmon/ 2 rop, 1,54+0,134 2,02+0,137*
Kny6oukosa ¢inbtpauis, mkn/xs 317,6 £ 40,22 327,7 + 44,88
BigHocHa peabcopbuis Boan, % 95,98+0,217 94,33+0,491*

KoHuenTtpauis 6inka B ceui, r/n

Exckpeuis 6inka, mr/ 100 mkn K®

0,003 +0,0005
0,001 +0,0003

0,002 +0,0003
0,001 0,0001

pH ceui 6,36£0,106 = 7,00£0,141*
EkckpeLisi THTpOBQHMX KUCniOT, Mkmonb/2 rop, | 26,95 + 3,670 15,15+2,915*
EkckpeLisi aMOHil HWX coneif, Mkmonb/2 rop, 40,03 £5,591 15,15+2,915*
AMOHiHMI KoedilieHT, og, 1,52+0,110 1,00 £ 0,000*
KoHnuentpauis H* B ceui, Mkmonb/n 0,80+0,007 0,84 +0,008*
Exckpeuis H*, imonb/2 rop 1,18+0,106 1,78+0,099*
Exckpeuis H'/ 100 mkn K® 1,38 £0,022 0,57 £0,056*

Mpumitku: Y Tabn. 1-2: * — siporigHicTb NOPIBHAHO 3 KOHTPONLHUMM NOKA3HUKAMK

(P<0,05). K — kny6oukosuit dpinbtpar.

Ta6nuus 2. Bnnue 6aratopasosoro (7 aHie) BBeaeHHs dprnokaniHy (5 mr/kr)
HQ IOHOBMAINbHY BYHKLIO HUPOK Y LLYPIB 30 YMOB COMbOBOrO HOBAHTAXEHHS, XtSX

MokasHuku KouTtpons ®DrnokaniH
Konuentpauis K* 8 cedi, Mmons/n 11,000,900 16,50+ 2,330*
Konuentpauis K* B nnasmi, mmons/n 4,950,130 4,75+0,083
Exckpeuis K*, mkmons/2 rog, 15,70+ 0,882 36,49 + 6,324*
KonuenTpauis Na* & ceui, Mmons/n 0,420,022 0,52+0,033*
KoHuenTpauis Na* B nnasmi, Mmons/n 125,0+ 1,00 127,1+2,08
Exckpeuis Na*, Mkmonb/2 rog, 0,61%0,056 1,12+0,112*
Dinbrpauitmii sapsa Na*, Mkmonb/ xs 40,0+ 5,41 41,8 5,85
ExckpetopHa dppakuis Na*, mkmons/xe 0,005 £0,0004 0,009 +0,0009*
BigHocHa peabeopbuis Na*, % 99,980,001 99,97 £0,0008*
KoHueHnTpauiiHui ingekec Na*, op 0,003 +£0,0002 0,004 +0,0003*
Knipenc 6esHarpiesoi Boau, mn/2 rop, 1,460,138 2,110,135*
Ef:gﬁ:}‘fgg":i;ﬁg""°"‘ Na, 11,990,124  12,02+0,168
ﬂ:;‘l’]’:‘}“]“g()*ﬁizcl'(‘gp‘ N 0,49 0,024 0,72 %0,060*
Exckpeuis Na*, mkmonb/ 100 mkn KP 0,200,018 0,34+0,014*

BUSIBUAO 3MiH LUBUAKOCTI KAYGOUKOBOI diAbTpALLi. BiaCYTHICTb NpoTei-
HYpPIi CBIAYNTE NP O 36EepEXKEHHS MPOHNKHOCTI MOP KAYGOUYKOBOI MEMO-
PAHW. VIMOBIDHO, LLIO AKTUBYETLCS KAHAABLLIEBA CEKpPELst KPEATUHIHY,
LLO, SIK i MOCUAEHE CEYOBUAIASHHS], 3yMOBAIOE 3BiAbLLEHHSI NOTO eKC-
Kpedii.

DYHKLIOHOABHA 3AQTHICTb HUPOK LLIOAO BUBEAEHHSI BOAM T COAEM
3 OPraHi3my 36epiraeTbCsl. BUAIAEHHS HOAANLLIKY OCMOTUYHO AKTUBHIX
KOTIOHIB TA NIABULLIEHHS! Alype3Y 3AIMCHIOETLCS MEPEBAMHO 3A POXYHOK

67



3MiH TPAHCTYBYASIPHIX MPOLLECIB Y HUPKAX 30 YMOB aKTUBALLT KATD-
KOHQOAIB. 3MEHLLYETLCS1 BCMOKTYBOHHS Y MOOKCYMOABHOMY KOHOABL
iOHIB KOAIIO TA MIABULLYETLCS MOTO eKCKpeLid.

OnKe, NPOFBASIKOTECST AABAOCTEPOHO3AAEXKHI ebeKTH, gKi 3yMOB-
AKOIOTb MIABULLIEHHS KOAINYpe3y TA 30iAbLLEHHS HOTPIEBOI peabcopb-
il y AMCTOABHOMY CcerMmeHTi HedpoHy. OAHAK NMpw 36iAbLLUEHHI OCMO-
ASIPHOCTI MO3AKAITUHHOT PIANHM BBEAEHHST GAOKAAIHY CRPUYNHIOE
MiABULLLEHHST HOTPINYPETUYHOT GYHKLLT HUPOK. Bepy4dn A0 yBAry Kapaio-
NPOTEKTOPHY AiO HOBOrO GTOPBMICHOTO AKTMBATOPA KATD-KAHAAIB,
MO>HQO BBAXKATM MEPEACEPAHUN HATPINYPETUYHUM TOPMOH OAHMM
i3 YAHHMKIB QKTMBALLiT eKCKpeLLii iOHIB HATPIKO 30 AQHMX YMOB YBEAEHHSI
DAOKQOAIHY.

OmnxKe, NicAs1 6AratopasoBOro BBEAEHHS GAOKAAIHY B AO3i 5 Mr/kr
30 YMOB HOBAHTOKEHHs1 0,45% po3unHomM NaCl ctabiAizaLisi BOAHO-
COAbOBOI PIBHOBAI BiABYBAETHCS BHOCAIAOK AKTMBALLji CE40-, KNCAO-
TO- TQ IOHOBUAIABHOT GYHKLi HUPOK. 3GIABLLEHHSI OCMOASIPHOCTI MO30-
KAITMHHOT PIAVH CTPVMYE CUCTEMHY BO3OANAQTYIOHY AiO AKTUBATOPA
KAAIEBMX KAHOAIB 30 POXYHOK BTRYYOHHS HEMPOTOPMOHAABHUX YH-
HWKIB peryAsiLii BOAHO-COAbOBOI PIBHOBATY, LLLO 3YMOBAIOE CTABIALHICTb
QIABTPALIMHOI QYHKLT HUPOK. [TOCUAEHHST BOAO-, IOHOBUAIAEHHS TA
36iAbLLEHHS BMICTY BiAbHWX iOHIB BOAHIO B CEYi MOB 13AHO 3 MPUIHIiYeH-
HSIM KOHOAbLLEeBOI peabcopbLjii HO PIiBHI KAITUH MPOKCUMOABHOTO
CErMeHTy HeDPOHY.

BucHOBKM

1. bararopasoBe BBEAESHHSI HOBOTO BITYU3HSIHOIO GTOPBMICHOTO
akTBATOPA KATD-KAHAAIB GAOKAAIHY B AO3i 5 MI/KI 301 YMOB HOBOH-
TavkeHHs1 0,45% po3d4mHomM NaCl npr3BoAMTb AO AKTMBALLT cevo-Ta
IOHOBMAIABHOT GYHKLLT HUPOK LLYPIB.

2. 30 YMOB COAbOBOrO HOBAHTOMKEHHSI OPraHi3My MiA BMNAVMBOM
GAOKOAIHY 36epiraeTbCst PYHKLIOHAABHUIN CTOH KAYBOYKOBOTO
cekTopy HeodpoHy. Crabiaizauis oCcMOTUYHOI piBHOBArM
3a6e3ne4yeTbCsl 3MIHAMU TPAHCTYOYASIPHOTO TPAHCMOPTY BOAM
TA EAEKTPOAITIB HO PiBHI MPOKCUMAABHOTO BIAAIAY HEDPOHY.

3. DAOKOAIH BTPYYAETHCS B MEXAHI3MM MIATPUMKM KUCAOTHO-AYXKHOT
PIBHOBAMM, LLO CBIAYUTL MPO MNPAKTUYHE 3HAYEHHST MOAOQABLLLOIO
B/IBYEHHSI MOXXAMBOCTEN NPENapATy MPU MATOAOTYHWX CTAHAX, SIKi
CYMPOBOAXKYIOTbCS KAOHOABLLEBVM QLIMAO3OM.
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