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MOP®OMETPUYECKUE USMEHEHUA CEPALUA NPU OXKUPEHUU U NOCNE EFO XUPYPTMYECKOIO IEMEHUA

Ayka P. B., KowapHbiii B. B., A6ayn-Ornbl /1. B., KywHapésa E. A.

Pe3tome. OXXMpeHUE NPOBOLMPYET YCKOPEHUE PAa3BUTUA GAaKTOPOB, KOTOPbIE COCTABAAOT CEPAEYHO-COCYAMUCTbIN
puck B Lenom. Npobraema nsbbiTouHoro Beca — 6y copeMeHHOCTU. OXKMpPEHWE AMAarHOCTUPYETCSA AOBO/IbHO YacTo.
Mo3TOMYy KOHCEpBATUBHbIW NOAXOA, HE BCeraa pauyoHaneH. XMpypruiyeckmue MeToabl Ie4eHUs OXUPEHUA KaK HU-
KOraa akTyanbHbl. Llenbto paboTtbl 66110 YCTAaHOBUTL MOPHOMETPUYECKME U3MEHEHUA B CEPALLE MPU OXKUPEHUU U
rnocne XMpypruyeckoro fieveHus. B pesynstaTe HaWMX UCCNeAOBaHUI Mbl HabAO4AM USMEHEHUA B CTEHKE cepaLa
Ha BCeX ypPOBHAX opraHm3aumn. Ha 30 cyTKM OT Hayasa aKCnepuMmeHTa NPOBOAMAN KOMMIEKCHOe uccnegoBaHue
cepaLa ¢ NOMOLLbI0 MOPGOMETPUYECKUX UCCNe0BaHUIA Ha BCEX YPOBHSAX CTPYKTYPHOM opraHusaumu. Mocne yaa-
NIeHUA cepaua 13 rpyAHoM NonoCTU ero B3BeWUBasM, macca B cpeaHem pasHa: 2,10 + 0,025 r. MIHAeKC OTHoLWeHMs
Maccbl cepaua K Becy Kpbicbl paseH 0,54. MNpu oxupeHun npeobnagaet wapoobpasHaa popma cepaua, Ha oty
dopmy nepenagaet 85% ot Bcex popm cepaua. MNMpu oxMpeHUn Bec cepaua ysenmumsaetca B 3,44 pasa, npu pe-
3eKLUU Kenyaka ero Bec ymeHblaetca B 1,75 pasa. MNaowaab nonepevyHoro ceYeHUsa NeBoro Keaygouka, nocne
pe3eKunn KenyaKa, ymeHblnaack Ha 20 Mm?, NPaBoro Xeayaodka Ha 11 mm?. Bce 3TM natonornyeckme nameHe-
HWA Habnoaaemble NOATBEPKAAIOT NONOKUTENbHbBIE U3MEHEHUA NPU PE3EKLUM KeNYAKa Ha CepAevHO-COCYANUCTYIO
CUCTEMY B YaCTHOCTM HA MOPPOMETPUYECKME NOKA3aTeNn cepaLa.

KntoueBble cnoBa: oxupeHue, cepaue, mopdomeTpus.

MORPHOMETRIC CHANGES OF HEART IN OBESIGN AND AFTER SURGICAL TREATMENT

Duka R. V., Kosharny V. V., Abdul-Ogli L. V., Kushnaryova K. A.

Abstract. Obesity provokes the acceleration of the development of factors that make up the cardiovascular risk
in general. Obesity and arterial hypertension potentiate one another in relation to the development of an adverse
effect on the structure and function of the heart, increases the level of pre- and post-load on the heart, especially in
people with severe and prolonged (> 15 years) obesity; the risk of the formation of GMSH from 5.5% in people with
normal body weight up to 29.9% in obese people is increasing. When joining the obesity of hypertension, the risk of
hypertrophy of the heart increases more than 4 times.

The problem of overweight is the scourge of our time. Obesity is diagnosed quite often. Therefore, the conserva-
tive approach is not always rational. Surgical treatments for obesity are never more relevant than ever.

Purpose. To establish morphometric changes in the heart during obesity and after surgical treatment.

Object and methods. We were modeling obesity according to the standard method of high-calorie nutrition,
within a month. The weight of rats was 380-400 g. Surgical treatment was performed by resection of the stomach
in large curvature.

Results and discussion. As a result of our research, we observed changes in the heart wall at all levels of the
organization.

At 30 days from the beginning of the experiment, a comprehensive heart study was conducted using morpho-
metric studies at all levels of the structural organization. After removing the heart from the thoracic cavity, it was
weighed, the mass on average equaled: 2.10 + 0.025 g. The index of the ratio of the mass of the heart to the weight
of the rat was 0.54.

To determine the shape of the heart of rats, we calculated the index of the ratio of the width of the heart to its
length (F). In 85% of cases, the obesity of the rats’ heart rats was globular, the index (F) amounted to an average of
86%, with an ellipsoidal pattern of 9%, an index of more than 65%. Cone-shaped form was observed in 6% of cases.

At 30 days from the beginning of the experiment, the analysis of the thickness of the wall of the heart at vari-
ous levels showed that the highest rates were in the middle third of the heart, it was observed in both the right
and left ventricles of the heart. Analyzing the thickness of the ventricular wall, it was found that changes occurred
unevenly at different levels, and the greatest changes in the indicators compared with the control occurred in the
middle third. In the interventricular lining, the average third changed more. The thickness of the anterior wall of the
left ventricle was 3.8 £ 0.1 mm, the back wall was 3.9 + 0.11 mm, the side wall 3.1 + 0.08 mm, the interventricular
membrane 3.6 £ 0.09 mm in the right ventricle the thickness of the front wall is 1,26 + 0,04 mm, the back wall 1,56
+ 0,06 mm. The cross-sectional area of the right and left ventricles of the rat’s heart was equal to the left ventricle
of 535.0 + 4.2 mm?, in the right ventricle 125.0 £ 3.1 mm?2.

Conclusions

1. When obesity is dominated by a globular form of the heart, 85% of all forms of heart are affected by this form.

2. When obesity of the heart weighs 3.44 times, with resection of the stomach, its weight decreases by 1.75
times.

3. The cross-sectional area of the left ventricle, after resection of the stomach, decreased by 20 mm?, the right
ventricle by 11 mm2.

All these pathological changes that are traced confirm the positive changes in resection of the stomach on the
cardiovascular system, in particular the heart.

Key words: obesity, heart, morphometry.
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TPAEKTOPUA KAHAJIA HUXKHEM YE/IKOCTU NO AAHHbBIM KOHYCHO-/TYYEBOM
KOMMNbIOTEPHOW TOMOTPAGUMN

YO «benopycckuii rocyaapcTBeHHbIA meauuuHcKuii yuusepcutet» (r. MuHck, Pecnybauka benapycb)

CBa3b Ny6AMKaLMm C N1aHOBbIMU HAayYHO-UCCeA0-
BaTeNbCKMMM paboTtamu. CTaTba ABNAETCA GparMeHTOM
HWP «BapunaHTHaaA aHaTOMMA BEPXHEN U HUXKHEN Yento-
ctm», Ne rocypapcteeHHoM peructpauumn 20121270 ot
11.04.2012 .

BcrynneHune. KaHan HWKHel yentoctu — bunate-
panbHaA aHaTOMMYeCcKan CTPYKTypa. OH HaYMHaAeTcA Ha
BHYTPEHHEN NMOBEPXHOCTU BETBM OTBEPCTUEM HUMKHEMN
YeNtCTU U 3aKaHUMBaAETCA NOABOPOAOYHBIM OTBEPCTU-
€M Ha Hapy)KHOM NOBEPXHOCTU Tenla B 061aCTN KopHeW
npemonapoB. Yalie BCEro ero TpaekTopua B palioHe
BETBU OMUCbIBAETCA KaK HUCXOAALLAA NMHUA, @ B Tene
HUMKHEN YeNtoCTM — Kak CMHycomaa, KoTopas B obnacTtu
MONAPOB AenaeT M3rnb BbINyKNOCTbio KHM3Y [1]. B Ka-
Ha/le HUXKHEWN YeNOCTU NMPOXOAUT COCYAUCTO-HEPBHbIN
My4YoK, COCTOALMI U3 HUKHEFO a/IbBEONSAAPHOTO HEPBA,
OLHOVMMEHHOM apTepumn 1 BEHbI.

B 4entoCTHO-NMLLEBOM XMPYPrMM NOCTPaBMaTUYECKan
HelponaTuA Yalle Bcero obycnoBneHa noBpexaeHnem
HUXHero anbeeonapHoro (64,4%) n A3blMHOrO Hepsa
(28,8%) [2]. OnpegeneHve noKanusauumn KaHana BHY-
TPU HUXKHEN YeNtoCTU Ha 3Tane MJaHWMPOBAHUA CTOMA-
TONIOrMYECKUX MAaHMNYAALNA NO3BONAET NPEeSOTBPATUTD
nepdopaL Mo ero CTEHKM C NOBPEKAEHUEM I/IEMEHTOB
COCYAUCTO-HEPBHOTO NyyKa [3,4]. Mpu aToM BeayLWMMMU
CMMMNTOMaMU MOPAXKEHUA HUXKHEro asibBeONIAPHOTO
HepBa ABAAOTCA 60/1b, NAapecTe3na UAN NONHAA aHecTe-
31A B 06/1aCTM HUXKHeN YyentocTu, noabopoaka, AecCHbl
W HUXHeWn rybol [5,6,7], B CBA3KM C YeM BO3HMKAKOT Ha-
pyWweHUA YCTHOM peyn, CNOKHOCTU C MPUEMOM MULLN,
0cobeHHOo xunakoi [8]. MoaobHble HenpoceHCcopHble
paccTporcTBA MOrYT BO3HMKATb NPU SHA0L0HTUYECKOM
JIeYeHNU, IKCTPAKLUN TPETbEro HUKHEro monapa, pe-
3eKL MM BEPXYLUEK KOPHEN U LUCTIKTOMUM, a TaKKe npu
OEHTAaNbHOW UMMNIAHTAUMK, MaHANOYAAPHON OCTeOoTo-
MWK U MaHaMbynsapHol aHecTesnn [9].

Lenb nccnepoBaHua — BbIABUTb BapMaHTbl 10KaU-
3aUMKN KaHaNa HUXKHEN YENOCTU OTHOCUTENIbHO BEpXY-
LIEeK KopHel 3y6oB.

O6beKT M meToabl UccnepoBaHuA. B kauecTse mate-
pwana ans uccnenosaHusa bbliv UCNOb30BaHbI AAHHblE
KOHYCHO-/Ty4eBOlM KOMMbOTEPHON Tomorpadpun (K/KT)
102 cnyyailHO OTOBpPaHHbIX NauMeHToB (55 MyKUMH M
46 KeHLWMH), obpallaBWNXCA B CTOMATONOIMYECKME
NONINKANHUKM T. MUHCKa B nepunog, ¢ 2012 no 2016 roga,.
CpeaHuii Bospact coctasun 30,3+10,7 roga (ananasoH
KonebaHuit — ot 16 go 66 net). Kputepnsamu BraoYe-
HUA B UCCIEN0BAHUE CNYKUAN: XOPOLLAA BU3yanu3auma
KaHana HUXHEN YeNtoCTn, Hannume C Kaxkgoi CTOPOHbI
HUKHEN YentocTn BTOPOro npemosiapa, Nepeoro u BTO-
pOro MonsApa, a TakXKe OTCYTCTBME B aHaMHe3e cBeje-
HUI O XMPYPrUYECKOM UM OPTOAOHTUHECKOM NIEYEH UM,
nepenomMax HUMXHel YentcTi, aHOManuAX NPUKyca.

KNKT nsobpaxkeHns 6bian nosydyeHbl Ha annapare
Galileos GAX5 ¢ uMcnonb3oBaHMEM CTAaHAAPTHOrO Mpo-
TOKoNa. MapameTpbl NOAYyYEHUA U30OPAXKEHUA: PEHT-

morph@bsmu.by

reHOBCKUI u3nyyaTenb 85 KB; HOMUHaNbHbLIA TOK 5—7
MA; BpemA CKaHMpoBaHUA 14 cek; BpemaA 3KCNo3nuum
2-6 cek; none o63opa 0.3x0.3x0.3 mm. U3yyanucb ak-
CWanbHble, NaHopamHble U GOPMATMPOBAHHbIE None-
peyHble TOMOrpPamMMbl C UCNOJ/Ib30BAHNEM MPOTPAMMbl
GALILEQS Viewer (Sirona, Bensheim, Germany).

Ha carutTanbHbIX cpesax U3Mepanocb KpaTtyaliwee
paccTosHWe OT BEPXYLUKM KOPHS BTOPOro Nnpemonspa u
KOpHEeN NepBoro — TPeTbero MoiApa A0 BEPXHEN CTEHKM
KaHana HUXKHeM YentcTu.

Mcnonb3ya Knaccuédukaumio A. Ozturk et al. [10],
BblAE/IEHO TPU OCHOBHbIX BapWaHTa TPAEKTOPUU KaHa-
Na HUKHEeN yentocTu. «MNpamoii KaHan» — ero AucTanb-
HasA 4acTb PACNO/IOXKEHA Ha OAHOM YPOBHE C BEPXHUM
Kpaem nopbopopoyHoro otsepcTua. KaHan B Buge
«MpPOBUCAIOWEN MEeTIN» UMEET M3rMb KHU3Y Mexay
ABYMA TOYKaMK (YPOBHEM KOPHel TPeTbero mosaapa u
noabopoaoyHbIM oTBEPCTUEM). KaHan B BUAE «KIOLIKK
Ana ronbda» cHayana HanpasaaeTcsa Bnepes u KHU3y, B
06/1acTU MONAPOB HEMHOFO BblpaBHWBAET Hanpas/e-
HWe XoA4a, a fanee pe3Ko M3rmbaeTca BBEPX B CTOPOHY
nofbopoA0YHOro OTBEPCTHA.

TN KaHana oueHMBANCA ABYMA HE3aBUCUMbIMU UC-
cnepoBaTtenaMu, KoTopble NpeaBaputensHo oTpabo-
TaNM HaBblKM BU3Yyas/IbHOrO aHa/jM3a TOMOrpamm Mog,
PYKOBOACTBOM OMbITHOTO CNEeuuanucTa-peHTreHosora
(ooueHTa Kadeapbl Ny4eBOM AMATHOCTUKU U JIy4eBOM
Tepanun YO «Benopycckuin rocyfapcTBeHHbIM meam-
LMHCKUIM yHMBepcuTeT»). CTeneHb cornacma coctaBuna
0,61 1 6bIna oLEeHEHA KaK «XOpOoLLan».

[na cTaTUCTUYECKOro aHanu3a MO/MYYeHHbIX AaH-
HbIX UCMOAb30Banack Nporpamma «Statistica 10.0». Mpwu
CPAaBHEHUWN KAYeCTBEHHbIX MPWU3HAKOB WCMO/Ib30BaJICA
KpUTEpU XM-KBagpaT. Pasinuma cuntanucb CTaTUCTU-
YecKn 3HauYMmbIimn npum p < 0,05.

Pe3ynbTaTbl MCCNeaoBaHUMA M UX obcyxaeHue.
[aHHble 0 YacToTe BCTPEYAEMOCTU TPEX OCHOBHbIX Ba-
PUAHTOB TPAEKTOPUWM KaHaNa HUXKHEW YentocTu npesa-
cTaBneHbl B Tabnuue 1. Hanbonee HebnaronpuATHOMU
C TOYKW 3pEHMA MPOBEAEHUA MMMNAAHTALMKU ABNSETCA
TpaeKTopuA B BUAE NPAMOM IMHUU. BapnaHT «nposuca-
IOLLEN NEeTINY XapaKTepusyeTca HanuMem AOCTaTOYHO
60/1bLWIOro NPOCTPAHCTBA 4/1A Pa3MeLLeHMA UMNIaHTa-
TOB, ocobeHHO B 0bnacTn nepsoro monspa [9]. B npo-
aHaNM3MPOBAHHOM HaMM BbIOOPKe TPaeKTopua B BUAE
NpAMON MHMKU N NpOBUCAtOLLEN NeTan obHapyKeHa B
23% n 37% cny4aeB cOOTBETCTBEHHO. CambiM 4acTbim
BAapVaHTOM, BblABAEHHbIM Ha 40% uccnefoBaHHbIX Ka-
Hanax HUKHEN YentocTn, SBNAETCA TPAaeKTOpUA B BUAE
«KAOWKN ana ronbdpa». He obHapyKeHbl cTaTUCTUYe-
CKM 3HaYMMble Pa3aInymMA B HaCTOTe BCTPEYAEMOCTU pas-
JINYHDBIX TUMOB KaHAa HUMKHEN YeNOCTU MeXAY MYKYU-
HaMW U XKeHWnHaMmu. B nccnesoBaHuu, BbINOJHEHHOM
Ha MaUEpPUPOBAHHBIX HUXKHUX YentocTax, A. Ozturk et al.
[10] BbISiBUAM KOHPUTYpaLUMIO «POBUCAtOLWAA METAA» Y
51,1% nauMeHTOB, TOrAa Kak KOHOUIypauum «KawoLKa
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BapuaHTbl TPAEKTOPUMN KaHaNa HUXKHEN YeniocTu

Tabnmual. 1 mm. [na Toro, 4tobbl UCKAOUYUTD
nopaxkeHne HUKHEro ajbBeosIAPHO-

8 M W c c ro HepBa, 40 BEpPXHel CTeHKM KaHana

cero YXYUHbI eHLUWWHbI, npasa, nesa, 9 _

Tvn kaHana N, % N, % N % p N, % N % p AO/KHA OCTaBATLCA MPOC/ONKA KOCT

HOW TKaHW WnpuHOM ewe 1 mm. Taknum

anMOl‘;I 47 (23%) 57 (27%) 43 (20%) >0,87|66 (31%) 34 (16%) < 0,02* 06pa3oM’ anAa 6e3onaCHoro BbINO/-

HeHWs 3TOM onepaumm HeobxoanMO

B BUAC KMOWKN |04 (40001 51 (41%) | 49 (39%) | > 0,22 |44 (35%)|56 (45%)| > 0,15 pat ANMO,

anaronbda yTobbl paccTosHMe MexXay Bepxyll-

B BMZe NpoBuCca- KO KOPHA W BEepXHEeMN CTeHKOM KaHana
owei netan 75 (37%)| 61 (46%) | 39 (29%) |>0,28|47 (35%)|53 (40%)| > 0,46 BbI/IO HE MeHee 2 MM.

Bcero 202 56 44 50 50 Y 2% naumeHTOB Halwei BbIGOPKM

Mpumeyanmne. N — KONMYECTBO KaHANOB HUXKHEN YeNntoCTH. KOpHM BCex 3ybos (BTOprX npemo-

NAPOB — MepBbIX-TPETbUX MONAPOB)

ONA rofbda» n «NPAMON KaHan» nmenu mecrto B 36,7%
n B 12,2% cnyyaes cootBetcTBeHHo. Y.H. Jung, B.H. Cho
[11] Ha naHOpaMHbIX CHMMKaXx Yalle Bcero Habnoganm
KOHUIypaumio KaHana HUKHEN YentocTn B BuUAE npo-
BUcaloLLel neTau: B 64,7% cnydaes netna bbina cumme-
TPUYHOM (3NAMNTUYECKUIA TUN KOHOUTYpaLmK), a B 6,9%
C/y4aeB — He CUMMETPUYHOW (NOKKOOBPa3HbIN TUM
KOHUrypauum).

C NpPaKTUYECKOM TOYKM 3PEHUA BAYKHO HE CTO/IbKO
pacrnonaraTb AaHHbIMK O CPeAHEM PACCTOSHUU MEXAY
BEPXYLUKaMM KOpHel 3aaHNX 3y60B 1 BEPXHEN CTEHKOM
KaHana HUXKHEMN YentoCTU, CKOIbKO 3HaTb YAa/eHHOCTb
3TUX CTPYKTYp APYr OT ApYyra Yy KOHKPETHOro nauueHTa
M OLEeHWBATb 3TOT NOKasaTe/lb C TOYKM 3PEHUA PUCKA
pPa3BUTUA ATPOFEHHbIX MOBPEXAEHUIN HUKHEFO aNbBEO-
NIAPHOro HepBa NPU CTOMATONOMMYECKMX MaHUNYAALN-
AX. ANUKANbHYIO PE3EKLMIO BEPXYLUKN KOPHA KOPEHHbIX
3y60OB HUMKHEM YeNtocTU peKoMeHAyeTcs NPOU3BOAMUTL
Yyepes oTBEPCTME B KOCTU AnameTpom 3-4 mm [12]. Mpwn
3TOM YAaNAETCsA YYaCTOK KOPHA ANMHOM 3 MM M npune-
aLMWA K BEPXYLUKE YHaCTOK KOCTHOW TKaHW LUMPUHOWN

HaxoAWUCb Ha PacCTOAHUM MeHee 1 MM OT BepxHek
CTEHKM KaHana; ewe 2% 4YenoBEK MMeNU KOPHM, pac-
NOJIOXKEHHbIE Ha PAcCTOAHMMU MeHee 2 MM OT Hero, a 'y
26% nauMeHTOB KOpHU 3y60B OblAK yaaneHbl OT KaHana
Ha paccTosHue, npesbiwatollee 2 mm. G. Cartes et al.
[13], ucnonb3ys AaHHble 442 nNaHOPaMHbIX CHUMKOB,
BbIABWU/IN BApPWMaHT PACcNoONOXEHWNA KaHala HUXKHEN ye-
JIOCTU, KOraa KOPHM BCEX HUMHWUX 3y6OB HaxoauucCb
MaKCcMmanbHO 61M3Ko OT KaHana y 11,2% nauneHTos, B
TO Bpema KakK uale Bcero (73% cnyyaes) KaHan 61u3-
KO MPUMbIKA/l K BEPXYLUIKAM KOPHEN TPETbEro MOApPa,
a panee NOCTENEHHO YAANAACA OT BepXyleK KopHel
3y608B.

B Hawel BbIBOpKe Ha pacCcTOAHMM A0 2 MM OT BEpPX-
HeW CTeHKW KaHana Haxoauaucb 406 (31,3%) BepxyLliek
KopHeW 3yboB y 76 (75%) yenosek (Taba. 2). Ha paccro-
AHUM < 2 MM OT KaHana y NONOBWMHbI MALMEHTOB pac-
nosiaranncb BepxywKkn 50% KopHen TpeTbero monapa
n 1/3 KopHeit BTOporo monsapa. B.S. Chong et al. [14] vy
55% naumeHToB Ha KJ/IKT ckaHax 3adukcuposanu pac-
CTOAHWE MEeXAY KOPHAMW BTOPOrO MOASAPA U CTEHKOMU

Ta6bnuua 2.
YaaneHHOCTb BepXylleK KopHel 3y60B OT BepXHel CTeHKU KaHala HUXKHEN YentocTu
Bcero MyK4mHbI eHLWuHbI
3y6 /KopeHb |Bcero |[0<A<1mm|0<A<2mm|Bcero|0<A<1mm|0<A<2mm|Bcero[0<A<1mm0<A<2mm| p* p
n n, % N n, % N n n, % N n, % N n n% [N| n% | N
Bropoii 21 53 o o 10 34 o
npemonsp (P2) 204 (10,3%) 15 (26%) 39 | 112 |11 (9,8%)| 8 [19 (17%) 16 | 92 (11%) 7 (37%) 230,820,001
Mepsbiii 44 76 28 36 16 40
monsp (M1) | 498 |(10,8%)| 1° |(18,6%)| 33 | 22* | (12,5%) | 10| (16,1%) | 13 | 18% |(8:7%) | ° |(21,79%)| 20 | ©26| 016
OucTtancHbin 24 37 13 17 11 20
kopens M1 | 29% a1,8%)| 17 | (18%) | 28| 112 | (11,6%) | ° |(15,29%) | 1| 22 |(2%) | & | e | 22| T | O
MesunanbHbii 20 39 15 o 5 20
Koperb M1 204 (9,8%) 14 (19%) 29 | 112 (13,4%) 10|19 (17%)[ 12 | 92 (5,4%) 4 (21,7%) 17 |0,063| 0,48
BTopo# monsp 111 134 57 70 54 64
(M2) 408 (27,2%) 43 (32.8%) 51| 224 (25,5%) 23 (31,3%) 28 | 184 (29,4%) 20 (34,8%) 230,43 | 0,46
[OuncTanbHbll 60 70 32 38 28 32
kopers M2 | 29% | 29%) | 20 |(34,3%)| *7 | 112 | (28,6%) | 22 |(33,9%)| 28| 22 |30,4%)| 18 |34,8%) 21 |88 1
MesunanbHbli 51 64 25 32 26 32
kopers M2 | 29% | (25%) | 32 |31,4%)| 40 | 112 | (22,3%) | 12 |(28,6%)| 1| 9% |128,3%) 17 |34,8%) 21 |%34| O37
TpeTuit monap 128 143 64 70 64 73 o
(M3) 279 (45,9%) 47 (51,3%) 52 | 156 (41,3%) 23 (44,9%) 27 | 123 (52%) 24 (59,4%) 250,07 | 0,02
304 406 160 195 144 211 o
Bcero 1299 (23,4%) 66 (31,3%) 76 | 716 (22,4%) 35 (27,2%) 41| 583 (24,7%) 31 (36,2%) 35(0,32| 0,02

A — KpaTyaiilee paccTosHME MEXAY BEPXHEN CTEHKOW KaHana HUMKHEN YeNtoCTU U BEPXYLLKOWN KopHel 3y60B.

N —YNUCNO KOPHEW.
N—4ncno nauneHTos.

p* — ypoBeHb 3HAUMMOCTMN PA3NUYNIA MEXKIY MYMKUMHAMM U KEHWMHAMK ans 0 <A < 1 mm.
p — YpOBeHb 3HAUYMMOCTM AR PA3AUYNIA MEXKAY MYKUYMHAMM U KeHWwmMHaMK 0 <A < 2 mm.
MpumeuaHue. B cBA3M € TEM, YTO KONMYECTBO KOPHEI TPETLETO MOAPA BapbUPOBAJIO OT OAHOTO A0 TPeX, AaHHble 06 yAaNeHHOCTU Kaxa0ro 13

HWX OT KaHana HUKHEW YentocTn B TBGHMLI,E He NpuBOAATCA.
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