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IHOKA3ATEJIM BAPUABEJIBHOCTHU CEPAEYHOI'O PUTMA ¥
310POBBIX TOBPOBOJIBIIEB B 3BABUCHUMOCTHU OT YACTOTbBI
ABIXAHUA U COOTHOLIEHMSA BAOXA-BBITOXA

AJI Kyaur', A.K. 3a0epuxun B.H. Hlyweun’, A.B. Mapmunenxo’

' X apbKOBCKHI HAHOHATBHEIH YHMBepcHTET HMeHn B.H. Kapasuna, Ykpanua

*HanmonamsHbIH A3spokocMuveckui Yuupepcuter uMern H.E. KyKkoBckoro «XaphKOBCKHil ABHAIMOH-
HBIH HHCTUTYT», Y KpanHa

Ha 4 3n0poBsix 100poBoIbIax B Bo3pacTe 0T 22 10 29 et (2 My HHHbI U 2 KCHIIUHbI) C HHACKCOM Mac-
col Tema oT 21 10 23 WM3yyueHbl MHAWBHAYAIbHBIC OCOOCHHOCTH W OOINHE 3aKOHOMEPHOCTH PEAKIHUIl CIICK-
TpanbHBIX Tokazareneii BCP Ha HU3KHUX M BBICOKHMX YACTOTAX JBIXAHWS C PA3HBIMH COOTHOIICHHSIMH BIOXA-
BerIoxa. [Tokazano , yro makcumy™m LF cniekrpa BCP nocturaercs mpu 4acToTe 6 JbIXaHUH B MHHYTY. A Ma-
reumyM HF cmekrpa BCP perumcrpupyercs npu apixanuu ¢ dactotod 10-12 B munyTy. [IpomemoHcTpH-
POBAHO, YTO KPOME HY4ACTOTHI METPOHOMH3HPOBAHHOTO JBIXAHHS HA MOINHOCTH M CTPYKTYpY cmekrpa BCP
CYHICCTBEHHO BIHSACT COOTHOIICHUC THTCIBHOCTH BJOXA-BBIA0XA. YCTAHOBJICHHBIC MAKCHMYMBbI 3HAYCHUH
TP cnexrpa BCP u LF cnekrpa BCP npexar B amanaszore 1/1,2-1/1,3, a makcumym HP cnekrpa BCP — B mua-
maszone 1/1,3-1/1,4. Ucnoms30BaHUE HAMOOJICE ONMTHMAIBHBIX COOTHOINCHHH BIOXA-BHIIOXA MO3BOHUT Oojce
TOHKO BIIMATH HA PETYILITOPHBIC MPOICCCHI.

K/TFOYEBBIE CJ/IOBA: BapnabemsHOCTh CEPACYHOTO puTMa, Ono(radeK, 4acToTa IbIXaHU.

IMOKA3HUKMU BAPIABEJIBHOCTI CEPHEBOI'O PUTMY V¥ 310POBUX
JOBPOBOJIBIIB B 3AJIEZXKHOCTI BI{ YACTOTH JINXAHHSA TA
CHIBBIAHOIIEHHA BAUXY-BUAUXY

0.1 Kyaux', O.K. 3a0eplxm B.I llIlebzm OBMapmunemco

IXapKlBCBKI/II/I HaujoHanbHuil yHiBepcuTeT iMeHi B.H. Kapasina, Ykpaina

*Hanionansumii AepoxocMiunmii YiBepcuter iMeni M.€. JKykoBcbkoro «XapkiBchkuii asiauiitamit
IHCTUTYT», YKpaiHa

Ha 4 3p0poBux 700poBOIBLAX Y Bimi Bix 22 10 29 pokiB (2 YOJMOBIKH 1 2 JKIHKH) 3 iHACKCOM MACH Tila BiJ
21 10 23 BHBYCHI iHAWBIAYATbHI OCOOIHBOCTI Ta 3arayibHi 3aKOHOMIPHOCTI PEAKUiH CHEKTPATbHUX ITOKA3HHU-
kiB BCP Ha HH3BKHX i BHCOKHMX YACTOTAX AWXAHHS 3 Pi3HUMH CIiBBiTHOMCHHAMHA BIUXY-BHANXY. [loka3aHo,
mo MakcumyM LF ciekrpy BCP gocsraerscs mpu yacToTi 6 quxaHHS B XBHIHHY. A MakcuMmyM HF cmiexrpa
BCP peecrpyernes npu auxaHHi 3 4acToTor0 10-12 B XBHumHY. [1poeMOHCTPOBAHO, O KPIM YaCTOTH MET-
POHOMI30BAHOTO TUXAHHSI HA IOTYXKHICTD 1 CTPYKTYpy criekrpa BCP cyTTeBO BIMBA€E CIiBBIIHONICHHS TPH-
BAJIOCTI BAMXY-BHANXY. Beranosneni Makcumymu 3HaueHb TP criekrpy BCP i LF cmexrpy BCP nexars y
miamazoni 1/1, 2-1/1,3, a makcumym HP cnekrpa BCP — y miamazoni 1/1,3-1/1,4. Burkopuctransas Ha#O1IbII
ONTHMAGHUX CITiBBITHOMCHD BAUXY-BHINXY JO3BOJIHTE OLIBII TOHKO BILTHBATH HA PCTYJIATOPHI MPOLCCH.

KITFO90BI C/IOBA: BapiabeIbHICTh CEPLIEBOTO PUTMY, 010(i0CK, HACTOTA AUXAHHS.

INDICATORS OF HEART RATE VARIABILITY IN HEALTHY
VOLUNTEERS DEPENDING ON THE RESPIRATION RATE AND
INHALATION-EXHALATION RATIO
AL Kulil!, A.K. Zaderihin’, V.1. Shulgin®, A.V. Martynenko’

V N. Karazin Kharkov Nat1ona1 University, Ukraine
National Aerospace University, named by N. E. Zhukovskii «Kharkov Aviation Institute», Ukraine

At the 4 healthy volunteers aged 22 to 29 years (2 men and 2 women) with a body mass index from 21 to
23 individual characteristics and general laws of the reactions of the spectral indices of HRV in the low and
high frequencies of breathing with different ratios of breaths were examined. It is shown that the spectrum of
HRV LF maximum is reached at a frequency of 6 breaths per minute. A maximum of HF range of HRV
recorded during breathing with a frequency of 10-12 per minute. Demonstrated that in addition to the
frequency of paced breathing the inhalation-exhalation ratio significantly affects the power and structure of
the spectrum of HRV. Maximum values of the TR spectrum of HRV and LF HRV spectrum lie in the range
of 1/1, 2-1/1,3, and the maximum HP of the spectrum of HRV — in the range of 1/1,3-1/1,4. Using the best
balance of inhalation-exhalation allow more subtly to influence the regulatory process.

KEY WORDS: heart rate variability, biofeedback, breathing frequency
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[Tpurom, uro mpodieMe H3MEHCHHUS CIICK-
tpaneHOU MomHOCcTH BCP moa BamsHHEM MET-
POMH3UPOBAHHOTO ABIXAHUS MOCBAIICH PsA pa-
60T [1-4], B HUX BHHMaHHC KOHLCHTPUPYETCS
Ha MCAJCHHBIX YaCTOTAaX JBIXaHUA (IPUBOIS-
MHUX K POCTY HU3KOYACTOTHOH KOMIIOHCHTHI
BCP), mpaktudyecku ocTaBiss 03 BHHUMAHHS
60mee BRICOKHE YaCTOThI ABIXAHUS U PA3THYHbIC
COOTHOILICHHUS BAOXA-BbIAOXA.

Uccnenosanne BeimosneHo B pamkax HUP
XHY «Pa3pabotka U HCCICAOBAHUEC CHCTEMBI
ABTOMATHYCCKOTO VIPABICHUS BapHaOeIbHO-
CTBIO CEpACHHOro puUTMa» Ne rocpeructTpanyn
0109U000622.

Lenp uccnenoBanus. Y CTaHOBUTh WHIUBH-
JOValbHBIC OCOOCHHOCTH M ODIIHE 3aKOHOMEP-
HOCTH pEaKUM CHEKTPAIBHBIX IOKA3aTeNeH
BCP Ha HM3KHX M BBICOKHX YACTOTAX JIBIXAHUSI
C pas’HBIMH COOTHOLICHHSMH BIOXa-BBIIOXA V
300POBEIX TOOPOBOJBLEB KAK OCHOBY MOCTPOC-
HUS 3QCKTUBHEIX TCXHUK OHOOOPATHOM CBSI3H
B 33Ja4aX MOBBIICHHS KAaUeCTBA PETYIITOPHBIX
CHCTEM UYEIIOBEKA.

MATEPHAJIBI 1 METO/ABbI

Ob6cnenoBaHo 4 300pOBHIX JOOPOBONBLIA B
Bospacte oT 22 g0 29 ner (2 MyX4uHBI U 2
JKCHIIUHBI), ¢ HHACKCOM MAaccChl Tema ot 21 1o
23. YacToTa CEpACYHBIX COKPAIICHUHA BapbHUPO-
Bana oT 81 10 85 B MUHYTY, apTCPUATBHOC AaB-
JCHUEC HaxoAWIoCk B auamazone — 100/60 u
120/80 MM pr.cT.

VY BCEX HCIBITYEMBIX € MOMOIIBIO KOMIIBEO-
TEPHOTO AMArHOCTHUCCKOro Komiuekca «Cardio
Lab 2009» («XAWN-Meankay») ¢ qacToTol AucC-
kpetm3armu cursaiga 1000 I'm mposoauiocs mo
2 cepun MonurtopHbix 3ammcedt JKIT Ha Tpex-
MHHYTHBIX HWHTCPBajax. JallMCH MPOHU3BOAU-
JIMCh B MONOXCHHUU CHIS, PUTM H COOTHOLICHHUE
(a3 BIOXa-BHLAOXA ABIXAHHUS 3aJABHIIUCH MCT-
POHOMOM, BCTPOCHHBIM B mporpammy «Cardio
Lab 2009».

[TomyueHHBICE WHTEpBATOrpaMMBI IPH IO-
Moinu ObICTporo mnpeodpazoBanus Dypee pac-
KIaJplBATH HAa TPH THUNA BOJH: MCIJICHHBIC
(VLF) — gacroroti ot 0,0033 mo 0,05 I'm, cpea-
uue (LF) — ot 0,05 10 0,15 I'y u Ovictpeie (HF)
— ot 0,15 I'y 7o 0,40 I'u. Cumraercst, UTO MEI-
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JICHHBIC BOJHBI NPEUMYIIECTBEHHO CBA3AaHBI C
TCPMOPCTYJHILUCH, TYMOPAITBHOHN (KaTHKPCHH-
KHHHMPOBAasd, PEHUHAHTHOTEH3WBAsA, FOPMOHAIIb-
HBIC, WHBIC) PETYIIMEH M CHMIIATHICCKUM
3BCHOM BCTETATUBHOM HEPBHOM  CHUCTEMBI;
CpeaHre U OBICTPHIC — MPEHMYLICCTBCHHO C BE-
TCTATUBHOU HEPBHON CHCTEMOM: CpeaHHE 0Ob-
[Ie ¢ CHMIATHYCCKUM M OBICTPBIC — MapacHM-
MTATHIECKUM 3BEHOM.

Ha xaxxnom TpexXMHHYTHOM HWHTEpPBAJIC H3Y-
JaINUCh CPEAHAA YacTOTa CEPACYHBIX COKpaIIe-
Huit (UCC) n creayromue mnoxazarenn BCP:
obmss mommocts (TP, mc”) cmextpa BCP,
MOIIHOCTH CIIEKTpOB JoMeHOB HM3kMX (VLF,
mc?), cpexunx (LF, mc”) u Boicokux (HF, mc”)
JaCTOT.

Ilepsas cepusa u3 6 3ammced IMPOBOIMIIACH
IIPH 9acTOTE JABIXaHUH — 6 B MHHYTY (MaKcH-
myM TP criexkrpa BCP) ¢ cooTHOmeHnem Baoxa-
Beioxa 1/1; 1/1,1; 1/1,2; 1/1,3; 1/1,4 u 1/1,5.
Bropas cepusa zammicedl mpoBoAmiIach Ha 4acTo-
T¢ AbIXaHu# 9 1 My>k9uH 1 11 amsa sKeHImuH
(gactorer makcumyma HF cnexrpa BCP) npm
TaKWX JK€ COOTHOIICHUAX BIOXa-BBIIOXA.

B mporpammve Microsoft Excel 2003 mo kax-
I0MY J0OpOBOJbLY MPOBOAHIOCE MOCTPOCHHE
rpadukos mveHenns1 YCC u nokazarencit BCP
B 3aBUCHMOCTH OT YacTOTHI JBIXaHUS M COOT-
HomeHue (a3 BAOXa-BbiAOXa. | paduku aHaau-
3UPOBATHCH C YUCTOM HHIMBHIAYATBHBIX U 00-
IMUX 3aKOHOMEPHOCTEH B M3MEHEHHAX HCCIC-
JYEMBIX IIOKa3aTeiaci, B TOM 4YHCIE IO II0JO-
BBIM ITPH3HAKaM.

PE3YJIBTATBI U OBCYKIEHUE

Ha puc. 1 u 2 npeacrasncHsl rpaduK 3aBU-
cumoctd YCC moOpoBOBLEE OT COOTHOILICHHUS
(a3 BOOXa-BBA0XA NP HU3KOHW U BBICOKOH Yac-
TOTC JbIXaHUS COOTBeTCTBEHHO. Ha Huzkoi
JAaCcTOTE JBIXAHUS 32 UCKITIOUCHUEM OJHOTO HC-
MBITYEMOT'O MPOCIIC)KUBACTCS TCHACHLHS ype-
)kernss YCC mpH OTHOCHTENBHOM VATHHCHUH
BbIOX2. Ha BBICOKOH YacTOTE MBIXaHHS V BCEX
HUCHBITYEMBIX  TNPOCICKUBACTCA  TCHACHLUSA
commkenns 3HaueHU YCC mpu oTHOCHTENB-
HOM yyTHHEHUH Bbigoxa. Jtu uameHenus YCC,
0JHAKO, OKA3BIBAFOTCS 3HAYHMBIMH.
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Puc. 1. Peaknus UCC Ha u3MeHEHHe COOTHONICHHE (a3 BIOXa-BBIIOXA NPH HU3KOH YaCTOTE JIBIXAHHSA.
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Puc. 2. Peaknius UYCC Ha u3MeHEHHE COOTHONICHHE (a3 BIOXa-BBII0XA PH BBICOKOM YACTOTE JbIXaHUSI.

Ha puc. 3 u 4 npeacrasncHs rpaduxu peax-
mnn TP coexrpa BCP Ha m3McHCHHEC COOTHO-
IIEHHUA BJOXa-BbIAOXA HPH HU3KOM U BBICOKOM
JaCTOTC JBIXaHUA, COOTBCTCTBCHHO. M3McHECHUS
TP cnektpa BCP Gonee BapuaGenbHbl, ueM
UCC, xapakTepu3yroTcst KoOJIcOaTCIbHBIM Xa-
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pakTepoM m3MeHECHNN. Ha HH3Kko# wacToTe AbI-
xanausa TP cmexkrpa BCP 3naunrtensHO BBIIIE,
qeM Ha BBICOKOH. [Ipm HH3KOM 4WacToTe IBIXa-
HUS MakCUMyM MoInHOCTH TP mpossisercs mpu
COOTHOIICHUM Baoxa-Beigoxa 1/1,2 u 1/1,3, u Ha
BBICOKHX 4acTOTax Asxanusd — 1/1,3-1/1,4.
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Puc. 3. Peaknus TP cnektpa BCP Ha u3MeHeHHe cooTHOMICHUE a3 BIOXa-BbIIOXA IIPH HA3KOM YaCTOTE AbIXaHHUSI.
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Puc. 4. Peaknus TP cnektpa BCP Ha u3MeHeHHe cOOTHOICHUE (a3 BI0Xa-BbIJIOXA IIPH BHICOKOH YaCTOTE JIBIXAHHMS.

Ha puc. 5 u 6 npeacrasicHs! rpaduku peak-
mnn VLF cnexkrpa BCP Ha u3McHCHHE COOTHO-
IIEHHUA BJOXa-BbIAOXA HPH HU3KOM U BBICOKOM
YaCTOTE AbIXaHUS COOTBETCTBCHHO. M3MecHCHMS
VLF crexrpa BCP npu oTHOCHTENTBEHOM YTH-
HeHUM (Dasbl BIAOXA AOCTATOYHO BapUaOCIbHBI
U HOCAT KosieOareapHbIl xapaktep. [lpu Huskoi

YHacTOTE ABIXaHUS MAaKCUMyM MOITHOCTH VLF
cnektpa BCP mpossaserca B guama3oHe cOOT-
HOIOCHMA BAoxa-Bermoxa 1/1,2-1/1,4, Ha BBICO-
KUX YaCTOTaX ABIXAHHUSI MAKCUMYM MOIIHOCTH
VLF npenMyIIecTBeHHO HAaXOAUTCH B IpeAcaax
COOTHONICHUS Broxa-Beigoxa 1/1,3-1/1,4.
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Puc. 5. Peaknust VLF cniekrpa BCP Ha u3MeHeHHe cooTHOIIEHHE (a3 BIOXa-BBIIOXA IPU HU3KOM YaCTOTE JIBIXAHHSL.

1800

1600

1400

1200

1000

800

VLF, m¢&

600

400

200

0

A

N

\
%

—— Hcnmity emsrit 1
—&— Hcmeityemag 2
—a&— HcnmiTy emsrit 3

—>— ety emad 4

N

1/1 1/1,1 1/1,2 1/1,3 1/1,4 1/1,5

Puc. 6. Peaknust VLF cniektpa BCP Ha u3MeHeHHe cooTHOMICHHE (a3 BIOXa-BbII0Xa IPHU BBICOKOM 4acTOTE JIbIXaHUSI.

Ha puc. 7 u 8 npeacrasneHsr rpaduku peak-
mnn LF coextpa BCP Ha m3McHCHHE COOTHO-
IIEHHUA BJOXa-BbIAOXA HPH HU3KOM U BBICOKOM
qacTOTC ABIXaHW cooTBeTcTBCHHO. Ha HM3Koit
yacrote aeixaaug LF ciektpa BCP 3naumresns-
HO BBIIIC, YCM HA BRICOKOH. [Ipn HU3KOH HacTo-
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T€ ABIXaHUI MakCUMyM MoiqHocTu LF criektpa
BCP Taxxke mnposBngercs TPH COOTHOINCHHH
Broxa-egoxa 1/1,2 u 1/1,3, a Ha BBICOKHMX 4ac-
TOTaX MBIXAaHWS OPOUCXOAUT MAICHUC MOIIHO-
ctu LF cnexrpa BCP, ¢ HEKOTOPBIM MOIBEMOM
MPHU COOTHOILICHUH BIOXa-BbiAoxa 1/1,1-1/1,2.

—&— UcnmiTy emelif |
—8&— Hcmpity emas 2
—a&— HcnmbiTy emerif 3

—>— Hcnrityemas 4

Puc. 7. Peaknus LF cnexktpa BCP Ha u3MeHeHHe cooTHOMICHUE a3 BIOXa-BbIIOXa IIPH HA3KOM 4aCTOTE AbIXaHHUSI.
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Puc. 8. Peaknus LF cnextpa BCP Ha u3MeHeHHe cOOTHOMICHUE (a3 BI0Xa-BbIJIOXA IIPH BHICOKOM YaCTOTE JIBIXAHHMS.

Ha puc. 9 u 10 npeacraBnensl rpaguku pe- Ilpn HH3KOH YacTOTE JBIXAHUS MAKCHMYyM
akmua HF cmektpa BCP wa msmenenme coor- wmomuoctH HF cmextpa BCP otmeuactcs B
HOIICHHS BAOXA-BBIAOXA MPH HU3KOW M BBHICO- JHANA30HE COOTHOIICHUS BaOXa-Beigoxa 1/1,2-
KOH dYacTtoTe abixaHusi cooTBeTcTBeHHO. Ha  1/1,4, a Ha BBICOKMX 4YaCTOTaxX ABIXAHUS — MPH
HHU3KOH 4acToTe abixanus momuHocte HF cmek-  cootHomenmu Baoxa-seigoxa 1/1,3-1/1,4.

Tpa BCP 3HaunTensHO HIDKE, YEM HA BBICOKOM.
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Puc. 9. Peakuus HF cniekrpa BCP Ha naMeHeHHe cooTHomeHUe (a3 BAOXa-BbIIOXA IIPH HU3KOHM 9acTOTe JbIXaHMS.
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Puc. 10. Peaxknus HF cniektpa BCP Ha n3MeHeHHe cooTHOMEeHUE (a3 BIOXA-BbIIOXA TIPH BRICOKOM UaCTOTE JAbIXaHUSL.
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[lomydeHHsle HAMH PE3yNBTATHl TOKA3bBIBA-
0T, YTO YaCTOTa JBIXaHWS TPAKTHUCCKH HE
Bausier HA YCC y 310pOBBIX AOOPOBOJIBIICE.

Hannbie o Ooapineii TP cmextpa BCP Ha
HU3KOW 4aCTOTE ABIXaHHUA U MCHBIIEH — Ha BhI-
COKOH COBIAAAIOT C peayvabTaramu [5-8]. Beico-
kas TP cnexrpa BCP, naGnomacmast Ha HU3KOH
YacToTe JbIXaHHd, ODCCHEeUMBACTCS 3a CUET
yeemuenns LF cmekrpa BCP. Huskas TP
cricktpa BCP Ha BBICOKMX 49acTOTaxX MBIXAHUS
HAXOOUT OOBSACHCHHUEC B TOM, YTO MOBBILICHHUE
HF coexrpa BCP He compoBokmacTcs pocToM
TP crexrpa BCP.

YcraHoBneHHas Hamu CBsa3b 1P coekrtpa
BCP ¢ gacroraMu IBIXaHHS ITO3BOJISICT UCITOJIb-
30BaTh OMOOOPATHYIO CBSI3b HA OCHOBE METPO-
HOMM3HPOBAHHOTO JBIXaHHUA I €€ ONTHMH3a-
[WW B KIIMHUYICCKOHN mpakTuke [2].

[lomyueHHsle HamMHM JaHHBIE IIOKA3BIBAIOT
TaKKe, YTO BAKHBIM TS JOCTHKCHHS LEIEBBIX
rokazateneii cnexrpa BCP kpome wacToTsl sB-
JseTCA COOTHOIICHHUE BJOXA-BBIAOXA. Y CTAHOB-
JcHHBIC MakcuMyMbl 3HaueHuil TP cmoekrtpa
BCP u LF cnexrpa BCP nmexar B nmama3one
1/1,2-1/1,3, a makcumym HP cnextpa BCP — B
muamazone 1/1,3-1/1,4.

Kpome Toro, mamm paHHBIE NOKAa3BIBAIOT,
yto MakcuMyMel TP cnexrpa BCP u ee coctas-
mrommx (LF w HF), moxHO BImATe ¢ momo-
IIBI0 M3MECHEHHS YacTOTHI JBIXaHUA, JEKaT B
obgacti  (PU3HOIOTHUCCKOTO  COOTHOLICHHS
Baoxa-seiaoxa 1/1,3 [9]. Ilpu 3Tom Ha peakux

JIUTEPATYPA
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Y4acTOTaX JBIXAHUS ONTHMYM COOTHOIICHHS
BIOXa BBIAOXa HAJ0 HCKATh B OKPECTHOCTU
1/1,2-1/1,3, u ua Beicokux — 1/1,3-1/1,4. Otm
JaHHBIC MOJC3HBI B CO3JAHUM WHIUBHIYATH3H-
pOBaHHBIX porpamM Ouopuadeka.

BbIBO/bI

1. MeTpoOHOMHU3HPOBAHHOE ABIXAaHWE C OIpE-
JCTICHHOW YacTOTOH MO3BOMACT BHIOOPOUHO
BIIMATH HA MOIMHOCTB OTJCNBHBIX KOMITHEH-
ToB crickTpa BCP.

2. Ilpm MHAMBHUAYANBHBIX PAa3NAYHIX, MAKCH-
MyM moabeMa MomHoctu LF cnekrpa BCP
MIPOUCXOANT MPH YaCTOTE ABIXaHUH 6 B MH-
HYTY, 2 MakCUMyM noabeMa mMomuoctu HF
cnektpa BCP — mpu wactore apixanmit 10-
12 B MUHYTY.

3. TlomMuMO 4acTOTBI ABIXAHHS, HA MOIIHOCTb
LF u HF cnexkrpa BCP oxaseiBacT BiamsHME
COOTHOIICHHE TUTEIBHOCTH BJOXa-BBIIO-
xa.

4. Maxcnmywmsl 3HadeHni TP cnextpa BCP n
LF cnextpa BCP nexar B guanazone 1/1,2-
1/1,3, a makcumym HP cnextpa BCP — B
auamazone 1/1,3-1/1,4.

5. Hcmons3oBaHue MeToAa OHOIOTHYECKOMH
00paTHOH CBS3H € Pa3HBIMH YaCTOTAMHU
METPOHOMH3HPOBAHHOTO ABIXaHUSA H COOT-
HOIICHUS BIOXA-BBIIOXA MOMKET OBITH MOII-
HBIM WHCTPYMEHTOM BMEIIATEIbCTBA B Pe-
T'YJSIUIO U TTOBBIICHNA KaueCTBa JKU3HU.
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