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Hmomoe Omaodex Hopmup3zoesuu
Hamaneanckuil 2ocyoapcmeennsiil ynusepcumem,

cmapwiuii npenodasamensd Kageopsi « Puzuonozus u 6e30NacHOCHb AHCUSHEOENENLHOCIIUY

2. Hamanean. Pecnybnuka Y30exucman

BIOECOLOGICAL FEATURES FODDER PLANTS IN CONDITIONS CHUST - PAP MOORS IN
FERGHANA VALLEY
BUO3KOJIOT'MYECKME OCOBEHHOCTHU KOPMOBBIX PACTEHU UYCT - IAIICKUX
AJIBIPOB ®EPTAHCKOM JIOJIMHBI

Summary: In article materials on bioecological characteristics of forage plants in the Chust - Pap semi desert
conditions are given. On the basis of scientific researches it is shown that, the perspectives of application of forage
plants for superficial improvement of the degraded, underproductive grassland that we promote optimization and

increase of productivity of natural ecosystems.

Keywords: isen; eurotia; keyreuk; semidesert; ontogenesis.

AHHOTanus: B ctaThe IpUBOAATCS MaTepuaibl MO OMOIKOJIOTHYECKUM 0COOCHHOCTSIM KOPMOBBIX PAaCTEHUN
B ycnoBusax Yycr — [lanckux aapipoB. Ha ocHOBaHMM Hay4YHBIX MCCIIEIOBAHUM NOKa3aHa NEPCHEKTUBHOCTD MpPH-
MEHEHUS] KOPMOBBIX PAaCTEHUH Ui TOBEPXHOCTHOTO YIYUIICHHUS ETPaJupOBaHHBIX, MAJIOMPOIYKTHBHBIX MaCT-
OwIII, 9YTO CITOCOOCTBYET ONTHMH3AIMH U MTOBBIIICHUIO YPOKaHHOCTH €CTECTBEHHBIX IKOCUCTEM.

KitoueBble cnoBa: u3eHb; TEPECKEH; KeUPEYK; aJlblp; OHTOTCHE3.

IocranoBka mnpodaembl. depraHckas I0JHMHA
pacrioyio’)keHa Ha BOCTOYHBIM yacTu Y30ekucrtana. B
Heé BxomaT 3 obnactu (Depranckuii, AHIMKAHCKAH I
Hamanranckwif). @epranckas NOJIWHA TPEACTABISACT
coboit kpynueiimyto B CpenHeil A3MM MEXTOPHYIO
BIaauHy. Ha ceBepe u ceBepo-3amaje ee 00pamiIsioT
Kypamunckuii u Yatkanbckuii, Ha tore Anadickuil u
TypkecTaHCKHIT XpeOThl, Ha ceBepo-BocToke DepraH-
ckuii xpeber. [lepexoHast 4acTh TEPPUTOPUH OT BIia-
JIMHBI K TOpaM 3aHsTa aAbIpHBIMU rpsinamu. Ha ceBepo-
3amajie ToJMUHBI 00ocoosttoTes Yycrt-Tlarckue aasipsl.
OHu OYeHb 3aCyUUINBEI, B roJl BeinmagaeT 150 — 200 MM
0CAaJIKOB, TTOYBBI MIPEUMYIICCTBEHHO KaMEHHCTO MIeO-
HUCTBIE.

31ech JIETOM CKOT COJEP>KUTCS B OCHOBHOM Ha
TOPHBIX TACTOMIIAX, & OCCHb, 3UMY H BECHY — Ha TIpe/-
TOPHBIX MOJYMYCTHIHHBIX MACTOMIAX aJBIPHON 30HBI.
OpHOM 13 BaXXHEHIINX IPOOIEM COBPEMEHHOCTH SIBJISI-
€TCSl PallMOHAILHOE UCTIOJIb30BaHUE MPUPOJHBIX pac-
TUTEHBIX PECYPCOB M CO3JaHHE JIOJTOJETHUX MacT-
OuII HA IETPOAMPOBAHHBIX 3EMIISIX APUTHOM 30HBI.

Jns mactOmmueix Tepputopuit  Uyct-Ilamcknx
aZlbIpOB XapaKTepHa HHU3Kasg KOpMOBas NPOU3BOJAU-
TENBHOCTB: HA JICTHUX MACTOWIIAX OHA HE MPEBHIIIACT
5— 6 1/ra, Ha OceHHee — 3UMHE — BECEHHMX 2,5 — 3 1/ra.

Jns obecrieyeHHss KOPMaMU PACTYIIETO ITOTOJIO-
BbsS CKOTa HEOOXOJMMO YIIYYIICHHE MOBEPXHOCTH
aZIBIDHBIX 3€MENb IYTEM CO3/aHUs HCKYCTBEHHBIX
MACTOUITHBIX U CEHOKOCHBIX YTOJWi U3 IIEHHBIX 3acy-
XOYCTOMYHMBBIX KOPMOBBIX pacTeHuil. PemeHue stoi
CIIO)KHOW W MHOTOIUIAHOBOW MPOOJIEMBI HEMBICIHMO
0e3 BCECTOPOHHOTO ¥ KOMIUIEKCHOTO U3yUeHUs PacTh-
TEJIbHOCTU B €r0 HEPA3phIBHOM CBS3M C YCIOBUSMH
cpenpi[2].

P.C. Bepuuk u T.T. PaxumoBa usydamu ecte-
CTBCHHYIO pACTUTCIBHOCTh M TMAaCTOWINA aIBIPOB

Hawmanranckoit oomactu [1]. @nopa Yyer — [Tanckux
aZbIpoB, IO HAIIMM JaHHbIM, mnpeactasieHa 240 Bu-
JlaMHU LBETKOBBIX pacTeHMi, oTHocsmuxcs K 169 po-
nam u 39 cemeiictBam. 'ocioACTBYIO1LEH B PACTUTENb-
HOM IIOKpOBE SBNIAETCS (opManus MOJIBIHU COTIUI-
CKOM, OTHOcsmieiica K  TuUmy  Kcepo(uIbHOM
HNOJYKYCTAaPHUYKOBON  PACTUTENBHOCTH  (LEHOTHII
Xerohemithamnisca), 3aHUMaeT OCHOBHYIO 4acTh TeP-
pUTOpHUN 0OCIIEIOBAaHHOTO paoHa.

Boanslii pesxuM HEKOTOPBIX KOPMOBBIX PaCTEHUN
U OJHOJETHUX cojJsHOK m3ydanu C. MnmaxyHoBa u
T.V. Paxumona [4], [5]. OmHako OHOIKOIOTHUYECKHC
0COOEHHOCTH KOPMOBEIX PACTCHHH MOIPOOHO HE U3Y-
YyeHa.

Heasro Hame# pabOTHI SBIACTCS CPABHUTEIEHOE
M3yYeHHEe OMOAKOJIOTHYECKUE OCOOCHHOCTEHHEKOTO-
PBIX LIEHHBIX KOPMOBBIX PacTeHHi B ycioBHsX UycT-
CKHUX a/IbIPOB.

Oo0bekTamMu ucciaeqoBaHus Obutm:  Kochia
prostrata (L) Schrad, subsp. grisea Prat. Subsp. nov. —
cepas Qopma wusens, Ceratoides eversmanniana
(Stschegl. ex Losinsk.) Botsch. Et Ikonn. — Tepecken,
Salsola orientalis S. G. Gmel. — keiipeyk.

B pabote ncnonp30BaHbl TPATUIIHOHHBIE METOIBI
N3y4YEeHUs] OHTOTeHe3a, MopQoreHes3a, IBETEHUs, ce-
MEHHOU MPOJAYKTHUBHOCTh, U OLEHKU YCIEITHOCTH HH-
TPOAYKIMH. VIHTEHCHBHOCTh TpaHCIUpPALMHU OTpese-
nsumack o JILA. MBaroBy u np. [3], cogepxaHue Biaru
B JINCTBSIX BECOBBIM MeTomoM. OHH ompenersuiach 7
pa3 B IcHb TPEeXKpaTHOM noBTOpHOCTH. MccnenoBanus
MPOBOAMIIUCH B IOXKHO-BOCTOUHOM u"act YycTckux
anpipoB (mactoum ¢/x «Kaxorrupoboa-Bapauky»).

Pe3yabTaThl M uX 00cy:xaeHue. M3eHb — MHOTO-
JIETHUH MOTyKycTapHUK BbicoTod 10 — 80cwm, B Giaro-
mpuATHBL ycioBuax a0 150 cm . Berpewaercs, Becma
mupoxo B Cpenneil Asuu, Kasaxcrane, Ha Kaskaze,
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EBporeiickoit wactu Poccum, 3amamnoii, Cpemneit u
IOxno#t EBpone, 3anagnoit m Bocrounoit Cubupw,
Mamnoit Asun, Upane, Typmwum, Acdrancrane, ['mma-
nasix, a Takxe Monrommnu u Kurae ([ xynrapus, Karm-
Kapusg). OOHWTaeT Ha MEJIKO3EMHCTHIX, KaMEHHCTO-
IMIEOHUCTBIX PA3IMYHBIX IO CTENECHU 3aCOJCHUS I10Y-
BaX U MQJIOMOIIHBIX MECKaX OT PaBHUH JI0 HIKHETO
nosica rop. SIBisieTcst oHUM U3 HanboJiee MepCreKTHB-
HBIX PacTEHUil JUIs BBEJICHUSA B KyJIbTypy B aJbIPHOU
30He @Depranckor aonusel. B ycnosusax Uycr-llan-
CKHUX afbIpoB Oojee nepcrnekTuBHa cepas Gopma. Ero
XOPOUIO MOENAI0T OBIBI, KO3HI.

IoceBbr u3ens Ha Yyct-llarickom azapipe ObLIH
npom3BeneHs! oceHbio 2008 -2009 rr. Cemena mpopac-
TaloT B NepBOU ekane mapta. KopeHb n3eHs pa3BuBa-
eTcsl 3HAYMTENIFHO OBICTpEE, YeM HaJ3eMHasl 4acTh.
IIpu BBICOTE pacTeHus 2 CM KOPSHb JOCTHTAET /-8 CM.
AKTHBHBIH POCT HaJ3€MHBIX OpPTaHOB HAYHHACTCS B
KOHIIE Masi M NPOAOJDKAeTcs J0 CepeiuHBl HioHI. B
WIOHE TIpH BbIcoTe pacTeHuit 35-40 cm HaunHaeTcs Oy-
TOHM3ALUS U PacKpBIBAIOTCA MepBble IBeTKU. C HI0JsA
B CBS3M C IIOBBIIICHHEM TEMIIEpaTypsl BoO3AyXa H
YMEHBIICHUEM BIIAKHOCTH ITOYBBI y U3CHS HAUMHAETCS
3aceIxaHue aucTheB. [Ionsr popmupyercs B KOHIIE aB-
TycTa M B HadaJle CeHTSO0PS, a CO3pEeBaHNe CeMs IIPOHC-
XOJAUT B TIOCITIETHEH eKajie OKTIOPs U B IEPBOIi IeKaie
HOA0ps. BeretannoHHBIN mepuoxa npogonkaetcs 220-
230 pueil. Ha YycTckux aaplpax co BTOPOro roia Bere-
TallM¥ B OJIAarONPHATHBIX ITOYBCHHO-KIMMaTHYECKUX
ycnoBusx ¢opmupyer 10 - 12 1/ra Bo3ayIIHO-CyXou
KOpPMOBOM Macchl.

W3enp cepwlii XapakTepu30BajCs CTaOUIHLHBIM
BOJIHBIM PEXHMOM: COJIepKaHUE BIIard B aCCUMUIIALIU-
OHHBIX MoOerax ObLIa BhIIIE: B anpene 78,5; B mae 60,7;
B utoHe 54,7; B utone 46,4; B aBrycte 43,1% B cpenHem
3a JIeHb. VIHTEHCHBHOCTH TPaHCIHMPALMK B TEUECHHE Be-
TeTallly OT BECHBI K JIETY IIOCTEIIEHHO YMEHbIIaIach.
MaxkcumyM OTMEUeH B ampele — 766 Mr/r 4ac, B Mac 1
HIOHEe OHa Oblaa Onm3kon 585 -542 mr/r yac, B Hroje
noHu3miIack 10 280 u B aBrycte mo 189 mr/r wac. Oto
CBSI3aHO C YMEHBIICHHEM COJAEPXKaHWs BJIaru B JIH-
CTBSIX.

TepeckeH - MONyKyCTapHUK C TPSAMOCTOSIINMI,
CHJIBHO BETBHCTBIMU CTeOIsIMH 710 1,5 M BeICOTOM. Pac-
npoctpaneH B CeBepHoM Ke3puiKyMe, MyroHKyMe,
bernaknane, Kurae, 3anamnoéi Monronun, Adran-
craH, Ha [Ipnapansckux u IIpubanxamckux neckax 1o
3aiicanckoit kornoBuHb! (CeBepa BocTouHoil Kazakc-
TaH). Berpedaercss Ha KaMEHHCTO-IIEOHUCTBIX CKIIO-
HaX, Ha CyNEeCYaHbIX MOYBaX, HA MEeCKaX, COJIOHYAKAX,
MO CYyXHM JIOJIMHAM PEK, OT PABHUH JI0 BEPXHOIO Hosica
rop. X0opoIo MoeAatnTcs CKOTOM OJTHOJISTHUE 1TOOETH
1 JIUCTBS.

B ycnoBusx Hamero OmBITHOTO y9acTKa Macco-
BBIE BCXOJBI TEPECKEHa MOSBWINCH B Mapre. VIHTEH-
CUBHBIH pOCT HAA3€MHBIX OPIaHOB HAYMHAETCS C KOHIIA
Mas ¥ Havyajia MIOHs, B 3aBUCHMOCTH OT METEOPOJIOTH-
yeckux ycioBuid. C 3TOro mepuoia pacTeHUs MPUCTY-
HaloT K HMHTEHCHUBHOMY pa3BETBIEHUIO. TepeckeH
TaKXke KaK U3€Hb, B KyJIbType JOCTUraeT FeHePaTUBHOU
(ha3sl pa3BUTHS B NEPBBIIl rOJ] BETETAlNH, IIPU BBICOTE
pacrenuit 45 — 50 cm. IlepBble OyTOHBI MOSBISIOTCS B

KOHIIE MIOJISI MIIM B HAa4aje aBrycTa, a I(BETHI PACKpPhI-
BaroTcsl yepe3 Heznenro. Co3peBaHHE CEMSH IMPOUCXO-
JIAT B CCHTAOPE - OKTSIOpE B 3aBUCHIMOCTH OT TIOTOHBIX
ycinoBuid. B cpenHUX 1Mo METeopOIOTMYECKUM YCIIO-
BUSIM TIEPHOJIA, OMAJCHUE JINCTHEB MPOUCXOJUT MeE-
JICHHEE, K CepeInHE JIETa PACTEHUSI TepseT ToIbKo 50%
B aBrycte 65-70% nucteeB. Takum oOpazom Bererarm-
OHHBIN TIEpHOJ TEPEeCKeHa B YCIOBUAX KyNbTyphl Ha
Uycrtckux aasipax cocrasisgeT 190-200 guei. [Tpogyk-
TUBHOCTh KOPMOBOM Macchl y OJJHOJNIETHUX PacTeHU B
cpeiHeM cocTaBisieT S5 1/ra, y nByxierHux 10 — 17m/ra
BO3/IyLITHO CyXOH KOpMOBO# Macchl 1,7 1/ra ceMsH.

Y TepeckeHa cozepKaHUE BIIArd B JIUCTHAX B all-
perne 6bu10 72,1; B Mae 64,3; B HIOHE OHA OBBICHIIOCH
10 74,6% (B CBSI3M C BBINMABIIUMU JOXISIMH) B HIOJIE
46,9; a B aBrycre coctaBisuio 43,9%. Tepecken cpenun
N3y4YCHHBIX BUJIOB OTIIMYAICs OoJjiee BBICOKOW MHTEH-
CHBHOCTBIO TpaHCTIUpauu. MakCHMyM OTMEYEH B aIl-
pene — 1098, B mac u uioHe oHa coctapisuia 808 Mr/r
yac. Pe3koe najieHHe MHTEHCHUBHOCTH TpPaHCIHPALUU
OTMEYEHO B HIoJie U aBrycre — 362 — 388 mr/r vac.

Keiipeyk - noixykycrapHuk, 30 — 70 cM BBICOTOI],
CWJIBHO BETBUCTHIN. PacipocTpaHeH B OJIyIlyCTEIHHOM
3oHe Cpenneit Asum u Kazaxcrana, na Kaskaze,
Upane, Kurae (dxynarapus u Kamrapus). [Tpouspac-
TaeT Ha MEOHUCTHIX TIIMHUCTO — COJIOHYAKOBBIX IOY-
BaX, TAaKbIpaX, peXe Ha COJOHYAKaX, CYIECUaHHBIX
y4acTKax OT PaBHHUHBI JI0 BBICOKOTOPHH.

Keiipeyk xopomio moenaercst OBIIaMu BO BCE ce-
30HBI roja. YCTOHYMB K HM3KUM TemmeparypaM. B
CPEIHUX TI0 METEOPOJIOTHYECKUM YCIOBUSAM IEepHOIa
MacCOBBIE BCXO/IbI OTMEUEHBI BO IIEPBOM JieKaie MapTa.
IlepBas mapa HaCTOSAIINX JTUCTHEB PA3BEPTHIBACTCS Ue-
pe3 10-15 nuel mocie mosiBjIeHHs] BCXONOB. B cepe-
IIMHE Mas BBICOTa OCHOBHOTO mmodera gocturaet 30 cMm.
ByroHnzanms u nBeTeHHe OTMEUEHBI B CPEANHE MIOHS
C 3TOTO BpeMEHH pocT 3amemrierca. K Hagamy wroms
raaBHBIA oOer gocruraer 25-30 cMm, a 00KkoBEIE 110 15
cM, Onaromaps 4emy KycT NPHHHUMAET XapaKTEepHYIO
packuaucTo-apoBuaHYyI0 Gopmy. Ilnoasl co3pesaror
B KoHIIe OKTsiOpe. [IpolomKHTEIbHOCTD BETeTalMoH-
HOT'O IIeproJia y Kelpeyka B 3TUX YCIOBHAX COCTABIISAET
200-210 nmeit. B oriauyme oT ApYrux BUIOB MaKCH-
MaJlbHasi TPOTYKTUBHOCTh KeHWpeyka OTMedaeTcs B
utose (20 1/ra) 3a cyetr 00pa30BaHUs IJIOJ0B, & MHHU-
manbHast (17 m/ra) — B ceHTAOpe, KOTJa Ha4aaoch 3aChl-
XaHUsI JIUCTHEB.

BriBoasl u mpemioxenus. Cpeayu H3ydeHHBIX
BUJIOB KEHpEyK OTIMYaICs CaMbIM CTaOWJILHBIM BOJ-
HBIM peXHMOM. B TeueHue Bcell Bereranuu coaepa-
HHE BJIard B aCCUMIJISILIMOHHBIX 100erax ObLIO BBICO-
kol 80 — 51%. 'HTeHCUBHOCTb TpaHCHIUPALUH XapaK-
Tepusyercs Ooiee HU3KUMH BEIMYMHAMU U TIOYTH B
TEYEHHUE BCET0 BETETAMOHHOTO NIepHoa JePKUTCS Ha
OJTHOM YpOBHE: B Mae, HIOHE W HI0JIe OHa ObJIa B Iiepe-
nemax 400 — 444 wmr/r gac. Tonbko 20 aBrycra oTMme-
YeHO MOHIKEHHE 10 274 Mr/T Jac.

Takum 006pazaM MOKHO OTMETHTH, YTO Hanboee
CTaOMIIbHBIM BOJHBIM PEXHMOM XapaKTepU3yeTcs Kel-
pEyK: 0OTMe4aeTcst 5KOHOMHBIH Pacxo]] BOJbI CTaOMIIb-
HOCTb OBOJIHEHHOCTH U TPAHCIUPAIUH.



Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #1(17), 201

L
7 [EESY] | 7

TepeckeHy xapakTepeH LIEeApbId pacxo/1 BOJbI Ha
TPAHCIHUPALHIO, & M3€Hb 3aHUMAET IIPOMEKYTOYHOE
MOJIOXKCHHUE.

ITatn neTHHMEe HAOMIOOEHUS 3a POCTOM M Pa3BH-
THEM BBIIICYKa3aHHBIX PACTEHUH TOKA3aJIM, YTO AKTHUB-
HBII POCT y M3€HA U TEPECKEHa MPOMCXOIUT B Mae H
UIOHE, a y KCHpyKa B HIOJIE. Y U3€HS U KeUpeyKa B OT-
JieTbHbIe ONaronpHATHBIE TOABI B 3MMHHE MECSIIBI
Ha0JI0aeTcs OTpacTaHue MOOETOB, y TEPECKEeHa 3TO He
otMeueHo. CpOKH MPOX0KICHUS OCHOBHBIX (ha3 pa3Bu-
THsI Y U3yYEHHBIX BUJIOB pa3Hbl. B reneparuBHyto azy
MEpBBIM BCTYNAET M3EHb M KeHpeyk (Mail - UIoHB), 3a-
TeM TepeckeH (HMrois). Bo Bia)xHbIe TOABI B TEHEPATHB-
Hy!0 (pa3y paHbIlle BCTYHaeT U3€Hb, a KeHpeyk 3amas-
neiBaet Ha 10 - 15 gueii.

PesynbpTarsl npoBEAEHHBIX HCCIENOBAHUMN MOKa-
3aIy, 4TO B ycnoBHX Yyct-Ilanckux anplpoB LIEHHBIE
KOPMOBBIE PACTEHHsI — U3€Hb, TEPECKEH, KEUPEYK, KO-
TOPBIC MOYKHO YCHOCIIHO HMCIIOJb30BaTh IJid MOBEPX-
HOCTHOI'O YJIYYIICHUA ACTPAAUPOBAHHBIX U MaJlO IIPO-
JIyKTUBHBIX TTACTOUIII.
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IKOJIOI'NYECKAA XAPAKTEPUCTUKA ®UTOHEMATO/ IMIIEHUIBI U TUKOPACTYIIUX
PACTEHMH IOT'A Y3BEKMCTAHA

AHHOTanus: B craThe MPUBOANUTHCS IKOJOTHUYECKAS XapaKTEPUCTHKA (PUTOHEMATO/T MIIIICHUIIB U JUKOpac-
TYIIUX pacTEeHU Ha fore Y30ekucrana. B mepron ncciieqoBaHus Ha 00CIIeIOBaHHBIX KyJIbTypax oOHapyxeHo 164
BUZOB (PUTOHEMATO]], OTHOCSIINXCS K 8 oTpsiaM, 28 cemelicTBaM U 63 pogaM, KOTOPBIE pacTIpeIeIsLTUCh O KO-
JIOTHYECKUM TPYIIaM CIEAYIOIUM 00pa3oM: MoIUTpodsl -16 BUIOB, THIMYHBIE cCallpOOHOHTHI -11, neBucanpo-
OMOHTHI - 44, TOTEHIIMAJIBHBIE TTAPA3UTHI - 69, HACTOSIIIIKE TAPa3HTHI - 14, XUIIIHBIE U TOTYyXUITHBIE POPMBI TIPEI-

craBiieHbl - 10 Bugamu.

KuroueBble ciioBa: PUTOTeTbMUHTOIOTHIECKUE UCCIISOBAHNS, (UTOHEMATO/IBI, MIIICHHUIIA, TUKOPACTYIINE

pacTeHnd, 3KOJIOTHUICCKUEC I'PYHIIbL

Ceegnenus o payHe pUTOHEMATO HIICHHUIIBI U M-
KOpacTyIlIMi pacTeHHH B Y30eKucraHe OYeHb Majlo-
unciaeHHbl. Mcxos 13 3Toro, Leblo HaIIero ucciaeno-
BaHMs ObIIIO M3YYUThH (ayHy (UTOHEMATO/ MIICHUIIBI
W TUKOPACTYIINX 3TaKOBBIX, B PA3JIMYHBIX ITOYBEHHO-
KIuMaTHIecknx 30Hax CypxaHIapbUHCKOHN 00acTy.

OUTOTEITEMUHTOIOTHIECKHE HCCIEAOBAHMS TIPO-
Boawiauch B 2014-2015 r.r. B 42 xo3siicTBax, 14 paiio-
Hax oOsactu. Bcero cobpaHo M mpoaHaIH3MPOBAHO
820 mpo6 mouBEI, KOPHEBOH CHCTEMBI U HAI3EMHBIX Op-
TaHOB IIIEHUIBl M JUKOPACTYIIMX 3J1aKOBBIX, KaK -
OBEC BOJIOCHCTBIM, MATIHMK JIyKOBUYHBIH, STUMEHb JIy-
KOBUYHBINA, nukod pxku. OTOOp mpoO, BEHIICICHUE
HEMaTo/, IIPUTOTOBJICHHE NPENapaToB NPOBOAWIN I10
0O0IIENPUHATON METOMKE B (PUTOTEIILMHUHTOJIOTHH.

Jis cucTeMaTHYecKoro aHalaHu3a Mbl UCIOJIB30-
Banu cucremy paspaborannoii B.B. Manaxossim, K.M.
PooxukoBsiM 1 M.JI. ConunbIM [1] cxoaHON cucTeMbl
A.A. TTapamonoBa [2]. [l XxapaKTepUCTUKU OTJIEINb-
HBIX CHCTEMAaTHYECKUX TPy (PUTOHEMATO]T MBI IT0JIb-
30BaIUCh COOTBETCTBYIOIIMMH MOHOTPaUIECKUMU
paboTtamu.

B mepmox mccienoBaHMs Ha aHAIM3WPOBAHHBIX
pacTeHusX Hamu OBIJIO 3aperucTpupoBaHo 164 Buaa
(uTOHEMAaTO 1, OTHOCSIIMXCS K 3 TIOJKIaccam, 8 oTpsi-
nam, 28 cemeiictBaM u 63 poaam.

®duToHEeMaTOAbl 00BEANHSIOT BEChbMa pa3JINuHbIC
sKosioruueckue rpynmnsl. A.A. TTapaMOHOB npeanoxKuI
9KOJIOTUYECKYIO KJIAacCH(UKAIMIO, OCHOBaHHYIO Ha
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TPOPHUIECKUX CBA3AX HEMATO/ C PACTEHUAMH W IpY-
TYIMH TTOYBECHHBIMH OPTaHU3MaMH U BBIIEIHII 5 3KOJIO-
THYECKUX TPYIIL Mapapu300HOHTHI-CBOOOTHOKHUBY-
IIHe TI0YBEHHBIE (POPMBIL; DycanpOoOHOHTHI ~-HACTOSIIINE
oOuTaTeny THIJIOCTHOH Cpebl; IeBUCAIPOONOHTHI-TIO-
JIycanpoOHOTHIECKHe OOHWTaTeNH; (UTOTEIEMUHTHI
crenudpUYHOro maTtoreHHoro 3¢¢exTa - HacTosALINE
NapasuThl PacTeHHH; (UTOreIbMUHTHI Hecrenupuy-
HOTO MaTOreHHOro 3(dekra wim HecnenupuyHbIe ma-
pasutsi[3].

Knaccudukanus A.A. IlapamoHOBa HE IOJIHO-
CTBIO YYHMTBIBAET BCE PAa3HOCTOPOHHHE TpOoHYECKUE
cBs3u puroHeMaTo. IlosToMy OBLITH ITpeI0KeHBI HO-
BbIE KJIAaCCH(UKAINH, YYUTHIBAIOIIHE BCE CTOPOHBI
CBSI3M HEMATOI.

B sKkojormyeckux wuccienoBaHUAX Oolee ymo0-
HOH SIBJIAETCS OMHOCTYIEHYATAasA KiIacCU(HUKALU, TIPH-
BonuMas B pabore JL.U. I'py3neBoit, cxomHas ¢ CUCTe-
Mol A.A. ITapamonosa[4]. Ilo atoii cucteme purone-
MaToJIbl IENISATCS Ha 7 SKOTPYII: TUIIMYHbIE TAPa3HThI,
MOTECHIMAJbHBIE TTAPAa3UThl, TUITMYHBIE CAPOOUOHTHI,
JIeBUCANIPOOUOHTHI, MUKO(DAru, MOIUTPO(PBI M XHII-
Hukd. [locnennss knaccudukanus Obula NPUHATA U B
HaIlIMX HEMaTOJIOTUYECKUX HCCIIEIOBAHMIX.

3aperucTpupoBaHHbIE HAMH BHIBI (PHTOHEMATOT
Ha MIICHUNE U IUKOPACTYIINX PACTCHHUAX B YCIOBHAX
CypxaHIapbHHCKOH 00JIACTH 10 3KOJIOTHIECKUM T'PYTI-
IaM pacmlpeeNsoTcsl CIeIyonMM 00pa3oM: IOJIHUT-
podsi -16 (9,8%), Tunuunbie canpoduoHTs! -11 (6,7%),
JIeBUCANIPOOUOHTEHI - 44 (26,8%), moTeHIMaIbHbIE Ta-
pasutbl - 69 (42,1%), Hacrosume mnapasutel - 14
(8,5%), xuuiHBblE W TOJNyXHIIHbIE (OPMBI TIPEICTAB-
nensl - 10 Bunamu (6,1%).

IIpukopHeBas 11o4Ba U OPraHbl pAaCTEHUM OTIINYA-
I0TCS ZIPYT OT Jpyra Mo 9KOJOrMYecKOMY cocTaBy. B
MPUKOPHEBOH MOYBE MIISHUIBI ¥ TUKOPACTYIIUX pac-
TEHWH BHUIBI MUTAIOMINXCS MUKPOOHATbHBIM KOMILIEK-
COM TOYBHI (TOMUTPO]HI) MPEACTaBICHE 9 BHUIAMHU
(Bumer  pomoB  Trischistoma, Monhystera, Ge-
omonhystera, Plectus, Tylocephalus, Proteroplectus,
Micronema). Cpeau noautpodoB MaccoBbIe BHIBI OT-
cycTBytoT. CpaBHHUTENIBHO dYallle JPYyrdxX B IIOYBE
BCTpeuarorcst Bumsl kak  Plectus parietinus
Monhystera simplex. TlpeacraBurtenu monuTpoor B
CTeOJISIX M JINCTBSX OTCYTCTBYIOT, & B KOPHSIX BCTpeYa-
I0TCSI O4EHB PEJIKO.

XuIHbIE HEMATO/ABl B HAIlEM MaTepualie Ipea-
craBiensl Bugamu pogoB Mylonchulus, Clarcus,
Aporcelaimellus. Bce oO0HapyxeHHbIe 7 BUIIOB HACTOSI-
MIMX XUITHBIX HEMATO/I MAJIOYUCIICHHBI U BCTPEYAIOTCS
UCKITIOYNTEIBHO B IPUKOpHEBOU nouse. K XumHukam
CO CMEUIaHHBIM THUIIOM IUTAHUS OTHOCATCS 2 BUJA:
Discolaimium cylindricum u Discolaimoides smithi.
O06a Bu1a BCTPEUYAIOTCS TOJIBKO B TIOYBE M OTHOCATCS K
penkuMm popmam.

Tunmynabie canpoONOHTHI TpeacTaBiIeHsl 11 Bu-
namu. OCHOBHas MX Macca MpUypoYeHa MPHUKOPHEBOM
nouBe. VI3 THOUYHBIX canpoOMOHTOB Hauboiee MHOTO-
yucnenHpiMu 6putH Rhabditis brevispina, kotopsie co-
CTaBJISIM TIOYTH BCIO Maccy HEMAaTol B IIPUKOPHEBOM
MOYBE M B KOPHSX PACTCHHH.

JleBrcanpoOMOHTHI SABJISAIOTCS HanboJee pa3Hoo0-
pasHoit skorpymmoi (44 Bum) B coctaBe Hemaronada-
YHBI HMCCIIEAYEMBIX PacTEHUH U COCTaBISIOT OKOJO
TPEeTH BceX OOHAPY)KEHHBIX BUIOB U OoJiee IMOIOBHHEI
ocobeit putonemaron. Cpenu Hux Panagrolaimus rigi-
dus, P. subelongatus, Chiloplacus propinquus, Ch.
sclerovaginatus, mpeo6iagaiu BO BCeX IMOYBEHHBIX
Hp06ax. Heckonbko MCHBILIC, YCM NPECABIAYIINUC BU/bI
npencrasinensl  Cephalobus persegnis, Acrobeloides
nanus, A. buetschlii, A.labiatus, Panagrolaimus fuchsi.
OcTaJibHble BUIBI BCTPEYAIOTCS KpailHe peaKo.

MI/IKOXI/IJ'IO(I)E[FI/I, MUTAOMKECA Ha MULICJIUAX T'PU-
00B B NMPUKOPHEBOW MOYBE MPEICTABICHH 22 BHIAMH
u3 pomos Aphelenchus, Aphelenchoides, Seinura. K
MAaCCOBBIM MHKOI'CIBMHHTAM OTHOCATCA JBa BHUOA
Aphelenchus avenae u Aphelenchoides parietinus. B
(ayHUCTHYICCKUN KOMIUIEKC MOYXKHO BKJIIOYHUTH eImIé §
BunoB: Aphelenchus cylindricaudata, A.eremitus,
Aphelenchoides capsuloplanus, A.composticola, A.lim-
beri, A.parasapro-philus, A. trivialis, A. orientalis.

I'pynna HecneuupuyHbIX (MOTEHIMAIBHBIX) IIa-
Pa3uTOB B MPUKOPHEBOH MMOYUBE MIIEHUIIBI BKIIOYAET 18
BuoB. K Hum otHocsTest Buas! pogos Ditylenchus, Ne-
otylenchus, Psilenchus, Hexatylus, Scutaleum u Halen-
ChUS, NpEeACTAaBJIICHHBIC B HCE3HAYUTCJIbHBIX KOJIHWYC-
crBax. CpaBHHUTENIBHO YacTo BeTpeuatoTes Ditylenchus
triformis. Bo3MOXHO B JaHHYIO 3KOJIOTHYECKYIO
IpYIIy TaKKe MOXHO BKIIOYHTH Buabsl Psilenchus
hilarulus, P. clavicaudatus, Ditylenchus myceliopha-
gus.

Tunuusele napa3uTel B IPUKOPHEBOU IIOYBE
npencrasiensl 14 punamu. Crofa BXOAST BUIBI POJIOB
Xiphinema, Tylenchorhynchus, Bitylenchus, Merlin-
ius, Helicotylenchus, Pratylenchus, Ditylenchus (D.
dipsaci). MaccoBbie napa3suTHYECKHE BHBI B TOYBE
OTCYTCTBYIOT. K wgacto BCTpEYacMbIM BHJAAM OTHO-
cares Pratylenchus pratensis, Ditylenchus dipsaci,
Bitylenchus dubius, Tylenchorhynchus brassicae. s
3CPHOBBIX KYJIBTYp OIIPEACIICHHOC 3HAYCHUC MOTYT
HUMCTb SJKTOHNApasuThbl, OJHAKO OHU B HpHKOpHeBOﬁ
II0YBC€ HEMHOT'OYHMCJICHHBI.

B kopHEBO# cucTeMe UCClIeyeMbIX pacTeHul 00-
Hapy»eHO 35 BHUJIOB JIEBUCAIIPOOHMOHTOB, U3 KOTOPBIX
npesanmupyior  Panagrolaimus  rigidus, P. sub-
elongatus, Chiloplacus propinquus, Ch. sclerovagina-
tus u Acrobeloides nanus. CpaBHUTEIBHO YacTO BCTPE-
qatorcss Buabl Cephalobus persegnis, Acrobeloides
buetschlii, Panagrolaimus multidentatus, P. mycophi-
lus.

HOTGHHI/I&J’IBHHG Mapa3vuThl B KOPHAX MIICHUIBI U
JAUKOPACTYHIUX 3JIaKOB IPEACTABIICHBI 11 BUaaMu, U3
KOTOPLIX B (baYHI/ICTI/I‘-ICCKI/Iﬁ KOMILJIEKC MOXHO BKIJIIO-
quth Filenchus filiformis, F. valkanovi, Lelenchus dis-
crepans, Ditylenchus triformis, D. myceliophagus,
Hexatylus viviparus, Psilenchus clavicaudatus. B cte6-
JIAX W JUCTBhAX NOTCHIHUAJIBHBIC IapasuThl BCTpCYa-
IOTCSl KpaliHe pEeJIKO M MPENICTAaBICHbl TOJBKO OJHUM
BHJIOM.

B kopHeBoii cucrtemMe pacTeHUH MHUKOXHIO(Aru
npeacCTaBJICHBI 36 BUJIaMHU. K MaccoBeIM BUJaM MOXHO
oraectu Aphelenchus avenae, Aphelenchoides pari-
etinus. CpaBuurtenbHO 4Yacto BeTpevaroTcs Aphelen-
choides composticola. K komruiekcy MHUKOXHIO(Aros
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otHocsres Aphelenchoides parasoprophilus, A. trivi-
alis, A. capsuloplanus, A. delhiensis, A. submersus,
Aphelenchus cylindricaudata. B cre6isx u IHCTBAX U3
mukoxmwiodaros ormedensr Aphelenchus avenae,
Aphelenchoides parietinus, A. composticola.

®duronapasuTsl B KOPHIX HpelcTaBieHbl 11 Bu-
namir; ipeoGnanarot ocobu Ditylenchus dipsaci. B aty
rpynmy Takke BxomsaT Buael: Bitylenchus dubius,
Pratylenchus pratensis, P. neglectus, Helicotylenchus
dihystera, Tylenchorhynchus tener, T. brassicae, Heli-
cotylenchus pseudorobustus.

B crebusx uccnenyembix KyJabTyp OOHapys>KeHO
14 BUOB NeBHCAIpOOMOHTOB, B TOM 4rcie Panagro-
laimus rigidus, P. mycophilus, P. multidentatus,
Eucephalobus oxyuroides, Chiloplacus propinquus,
Ch. sclerovaginatus. Tlepsbic 1Ba Buma 3aHUMAIOT JI0-
MUHHUPYIOIIECC TIOJOKCHUC WU COCTABJIAIOT OCHOBHYIO
Maccy ocobeil ¢puToHemMaron. B mMHUCTBAX 3aperucTpu-
poBaHo 13 BHJIOB JeBHCANpPOOMOHTOB, IOMHHHUPYIOT
Panagrolaimus rigidus, P.multidentatus, P. mycophi-
lus, P. subelongatus.

HapaSI/ITI/I‘IeCKl/Ie HEMATObl B CTG6J’IHX U JIUCThAX
OYeHb PEIKH W TpeacTaBicHbl nuinb Bugom Ditylen-
chus dipsaci.

Hano ormerut, 9To BBINIE yKa3aHHbBIC MApa3UTH-
YEeCKHE HEMATO bl OBUIN HEMHOTOUHCIICHHBIE U CEPhE3-
HYIO YTpo3y JUIsl MIIEHHUIBI He peacTaBisoT. OgHaKo,
BBIABIICHUE HA MIIEHUYHBIX MOJIAX KOMIUICKCA BECHMa
MIATOTCHHBIX MAPA3UTHIECKUX BUIOB HEMATO — [IPATH-
JICHXOB, TEJINKOTHJICHXOB, THJICHXOPUHXOB U IUTHIICH-
XYCOB C IOCTaTOYHO BBICOKOW MIOTHOCTHIO UX MOIYJIsA-
LM, BBI3BIBAET OCOOYIO TPEBOT'Y, KaK IIUPOKO Paclpo-
CTpPaHUBILEHCS ONTACHOH OOJIE3HHU.
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C-MYC-TFBS-COMPLEMENTARY AND NF-kB-p50-TFBS-COMPLEMENTARY MOTIFS IN
MATURE miRNA OF HUMAN AND LABORATORY RODENTS

Abstract

The aim of our study was to evaluate all miRNAs have been discovered in Homo sapiens and in the most
widespread laboratory animals — Mus musculus and Rattus norvegicus — in respect to their potential ability to
function as alternative agents for such protein transcription factors as c-myc and NF-xB p50.

Methods. C-myc-TFBS-complementary and NF-xB-p50-TFBS-complementary motifs were determined as
the short RNA nucleotide sequences, complementary to the c-myc-binding and NF-kB-p50-binding DNA motifs
described in our previous paper [7] and were found in the miRNA sequences by the same way as it was described
in [7] for the DNA TFBS motifs. Overlaps of the TFBS-complementary motifs were specially noted as a sign of
informational redundancy of miRNA-mediated transcription control.

Results. Number of the TFBS-complementary sites, including conventional ones, runs up to a few of tens and
even hundreds per each species miRNA set. The sites assortment and distribution in the whole species miRNA
sets and in the individual miRNA families suggest that each kind of conventional or modified TFBS and corre-
sponding TFBS-complementary site has its own specific function in the transcription control. Informational re-
dundancy of miRNA-mediated transcription control was shown to be many times more for c-myc than for NF-xB
p50 suggesting the first of them is much more evolutionary old than the second.

Keywords: microRNA, transcription factor binding site (TFBS), transcription control.

As contemporary literature shows, miRNA role in
the protein expression control is, at least, dual. Com-
monly known for today is post-transcriptional pathway
based on miRNA interaction with mRNA. But there are
also some experimental works showing the miRNA
ability to regulate transcription of several genes, as well
as some reviews of such works [1 — 3]. In certain

cases, miRNA-mediated transcription control is not di-
rect, namely is based on post-transcriptional affect of
protein transcription factor (TF) expression. Neverthe-
less, there are some data showing direct miRNA-medi-
ated transcription control.

At the same time, we could not find any publica-
tions about global evaluation of the total miRNA set,
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known in one or another biological species, in respect
to their potential ability to function as alternative tran-
scription factors. Although, it must be noted at least one
opposite investigation [4], in which the authors have
searched for the transcription factor binding sites
(TFBS) in the miRNAs themselves.

The aim of our study was to evaluate all miRNAs
have been discovered in Homo sapiens and in the most
widespread laboratory animals — Mus musculus and
Rattus norvegicus — in respect to their potential ability
to function as alternative agents for such protein tran-
scription factors as c-myc and NF-«xB p50.

Materials and methods

Nucleotide sequences of the mature miRNAs
were retrieved in the miRBase — the officially main
miRNA database in the world being supported by Man-
chester University (UK) [5, 6] — and saved in the Mi-
crosoft Word format (.doc or .docx).

C-myc-TFBS-complementary and NF-xB-p50-
TFBS-complementary motifs were determined as the
short RNA nucleotide sequences, complementary to the
c-myc-binding and NF-«xB-p50-binding DNA motifs
described in our previous paper [7] and were found in
the miRNA sequences by the same way as it was de-
scribed in [7] for the DNA TFBS motifs. Overlaps of
the TFBS-complementary motifs were specially noted
as a sign of informational redundancy of miRNA-me-
diated transcription control.

Note 1. We name the TFBS variations as “dele-
tions”, “insertions” or “exchanges”, i.e., such as muta-
tions are named commonly. But we can't know, are they
real mutations or constitutional variations. Indeed, we
can establish a true mutation only if we know that cer-
tain nucleotide sequence was previously without the

variation we observe now and only later got it. Moreo-
ver, some our finds (see below) suggest that most of the
TFBS and TFBS-complementary site variations are just
constitutional, not true mutant.

Statistical evaluations. If it was necessary, signif-
icance of the differences was calculated using the exact
Fisher's method. But, since such factorials of big num-
bers as, for example 435! or 2558!, in practice may be
used only in the rough, in ax10" form, where a is a ra-
tional number [8], the final results where also evaluated
approximately, as P<0.001, etc.

Results and discussion

Interpreting the search results, it must be pointed
that, in contrast to the [7] paper, in this case we have
studied not a material obtained from single donor or
single inbred strain of mice but total species sets of the
material (miRNA) as they were known at a time point
when the study was initiated, i.e., on October 12, 2016.

Since the miRNAs studied number was enough
high (2558 for Homo sapiens, 1915 for Mus musculus
and 765 for Rattus norvegicus) and, in addition, the
miRBase data are compiled from a few hundreds of the
works have been performed on manifold materials with
quite different aims, these species sets may be regarded
as statistically representative samples.

The integrated search results are given in the Ta-
bles 1and 2. The supplementary materials (full schemes
and tables, near 700 pages) one can obtain by request
on one of the following emails: orlova-
leks1955@ukr.net, orlovaleks1955@mail.ru, orlova-
leks@rambler.ru.

Total number of c-myc-TFBS-complementary sites in miRNAs of Homo sapiens, Mus musculus an;—;t:t?[uls:
norvegicus
Number of sites (% of Zsites) Overlaps
Conventional ‘ Deletion ‘ Insertion Exchange Inner inversion
Homo sapiens, 2558 mature miRNAS, Xsites=435 (X/NmiRNA=0.17)
51(1.7)  325(747) 49 (113) 0 (0) 10(23) 2
Mus musculus, 1915 mature miRNAs, Zsites=256 (X/NmiRNA~0.13)
23(90)  190(742) | 39(152) 0 (0) 4(16) 0
Rattus norvegicus, 765 mature miRNAs, Xsites=150 (X/NmiRNA~=0.20)
20(133)  106(707)  22(147) 0(0) 2(13) 0
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Table 2.

Total number of NF-kB-p50-TFBS-complementary sites in miRNAs of Homo sapiens, Mus musculus and

Rattus norvegicus

Number of sites (% of Zsites) Overlaps
In total Double
Conventional Deletion Insertion Exchange (% of to- | (% of total
tal sites) = overlaps)
Homo sapiens, 2558 mature miRNAs, Xsites=132 (X/NmiRNA=0.05)
16 (12.1) 55 (41.7)* 22 (16.7) 39 (20.5)* 25% o™
' ' ‘ ' (19%) (40%)
Mus musculus, 1915 mature miRNAs, Zsites=77 (Z/NmiRNA=0.04)
- u 19* 4**
9 (11.7) 39 (50.6) 8 (10.4) 21 (27.3) (25%) (21%)
Rattus norvegicus, 765 mature miRNAS, Zsites=31 (X/NmiRNA=0.04)
*
2 (6.5) 18 (58.1)* 2 (6.5) 9 (29.0)" (156% ;o

Notes: * - P<0.05 versus the corresponding cell of the Table 1; # - P<0.001 versus the corresponding cell of the
Table 1; ** - P<0.01 versus each of two other species miRNA sets.

As one can see in the Tables 1 and 2, regulatory
potential of miRNA with respect to transcription of the
c-myc-dependent and NF-xB-dependent genes is rather
high, because number of correspondent TFBS-
complementary sites, including conventional ones, runs
up to a few of tens and even hundreds per each species
miRNA set.

Note 2. Naturally, we can not know at the point,
how frequently and under what conditions this potential
would be realized. But one can be sure such conditions
really exist and this potential is realizing, because there
is nothing in nature that is possible and never realizing.

Of a special interest is similarity among these data
and the data on the corresponding DNA TFBS [7, Sup-
plementary materials] in regard to the following points:

a) in each of the species have been studied, num-
ber of the modified TFBS-complementary sites is mul-
tiple higher than conventional ones;

6) in each species miRNA set, number of the c-
myc-TFBS-complementary sites is significantly more
than NF-xB-p50-TFBS-complementary ones.

Of a special interest is a strong dependence of the
TFBS-complementary site spectra on both biological
species and TF kind. In particular:

— in all cases, the sites with deletions essentially
prevail among all modified sites, and this
predominance is significantly more for the c-myc-
TFBS-complementary sites than for NF-xB-p50-
TFBS-complementary ones;

—for c-myc, the sites with exchanges are
completely absent, wheres number of such sites for NF-
kB p50 amounts 27-29% in each of three species, and
this difference is of high statistical significance;

—among the miRNA families [Supplementary
materials to this paper], there are some ones containing
certain kind of TFBS-complementary sites (in some
cases, more than one copy per a member) in all their
known members (for example, miR-941 family in

Homo sapiens contains conventional c-myc-TFBS-
complementary sites in each of its 5 members — in twos
in four of them and one — in the fifth); miR-3118 family
contains one c-myc-TFBS-complementary site with
deletion in each of its 4 members; miR6724 family —
one c-myc-TFBS-complementary site with inner
inversion in each of its 4 members; miR-3689 family (4
known members) is rich in the NF-xB-p50-TFBS-
complementary sites, both conventional and deleted or
inserted, etc.).

These data are of fundamental importance because
they suggest a new look on the nature of TFBS varia-
tions and miRNA classification. Namely:

— contrary to the contemporary common opinion,
the TFBS variations are not accidental, but each kind of
TFBS in DNA and TFBS-complementary site in
miRNA has its specialized function in the transcription
control;

— miRNA families and individual miRNAs
specialization in the transcription control must
constitute a new complementary principle of their
classification.

A special kind of data makes calculation of the
overlaps between the TFBS-complementary sites. We
have registered only 2 overlaps between the c-myc-
TFBS-complementary sites, and both of them — in the
Homo sapiens miRNA set (Table 1 and Supplementaru
materials). Double overlaps were not found there. In
contrast to this, the overlaps of the NF-xB-p50-TFBS-
complementary sites mount 16-25% of total TFBS-
complementary sites number in each species miRNA
set (Table 2 and Supplementaru materials). Moreover,
there were found enough multiple cases of the double
overlaps, and just this kind of finds makes essential in-
terspecies difference (Table 2).

The overlaps data show:
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a) many times higher level of informational redun-
dancy of miRNA-mediated transcription control realiz-
ing through NF-xB p50 TFBS versus c-myc TFBS; this
suggest c-myc to be much more evolutionary old than
NF-kB;

b) significantly higher level of informational re-
dundancy of miRNA-mediated transcription control in
Homo sapients than in the rodents.
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KaHouodam Ouono2uteckux HayK, 3a6edyouuil 1abopamopuet
Lenmpanvhoii bomanuueckuti cad Hayuonanonou axademuu nayk Berapycu

PHENOLOGICAL DEVELOPMENT OF HIGHBUSH BLUEBERRY VARIOUS CULTIVARS IN
BELARUS

Summary: Drawing on a decade of stationary observation of seasonal growth rhythms and development, the
paper demonstrates peculiarities of phenological development stages in 20 highbush blueberry cultivars and 3 half-
highbush blueberry cultivars. The calendar periods for the beginning of vegetation and duration of the spring
phenological development stages in the cultivars differ considerably from year to year and depend on weather
conditions. Cultivar differences in the development of blueberry show more vividly in the blooming period, and
especially at the fruit ripening stage. The climatic conditions in the central agro-climatic region of Belarus ensure
the completion of the entire cycle of seasonal development in highbush blueberry cultivars of the entire crop rip-
ening range.

Key words: Vaccinium corymbosum, Highbush blueberry; Cultivars; Phenology; Temperature conditions;
Correlation; Belarus.

AHHOTa]_[l/IﬂZ Ha ocnoBanum JAaHHBIX JECATUIICTHUX CTAIlMOHAPHBIX Ha6J’IIOI[eHHﬁ 3a puTMaMu CE€30HHOI'O
pocTa M pa3BUTHS TIOKa3aHBI OCOOCHHOCTH NMPOXOXKACHUA (a3 peHomormueckoro pa3Butus 20 cCOpTOB roIyOUKH
BBICOKOPOCJIOH M 3 COPTOB ToJIyOMKH TOJTyBBICOKOpOCIIOi. KaneHapHple Cpoky Havyasa BEreTaluy 1 MpoJI0IKH-
TENILHOCTh BECEHHUX (ha3 (heHOIOTHYECKOT0 Pa3BUTHS COPTOB 10 T0/1aM 3HAYMTENILHO BapbUPYIOT U 3aBUCAT OT
MOTO/IHBIX yci10BHA. COpPTOBBIE PAa3MUMs PA3BUTHS TONYOUKH ITPOSIBIISIOTCS CYIIECTBEHHEH B CPOKax IIBETCHUS,
a 0co0EHHO co3peBaHusl 1I1010B. Ha 0OCHOBaHUM pe3ysIbTaTOB KOPPEISIIMOHHOTO aHAIN3a T0Ka3aHbl 0COOCHHOCTH
TEPMHYECKOH 3aBUCMOCTH ()E€HOJIOIMYECKOTO PA3BUTHS COPTOB TOJyOMKH BBEICOKOPOCIION B TeYEHHUE BETreTallt-
OHHOTO TepHoAa. Y MOJaBISIONIETO YMCIIa COPTOB TOJYOUKN YCTAaHOBIJICHA CHIIbHAS MOJIOXKUTEIbHAS KOPPESIHS
MCXIY ypO)I(aﬁHOCTB}O 1 IPOAOJDKUTEIBHOCTBIO IEPHUOJAa CO3PEBAHUA TIJIO0B. Kmumarnueckne YyCJI0BUSA 1ICH-
TpalbHOH arpoKJIMMaTh4eckoi obactu benapycu odecrneunBaroT NPOX0KICHUE MOJHOTO IIUKIIA CE30HHOTO pa3-
BUTHSI COPTAaMH TOJTyOUKH BBICOKOPOCIION BCETO CIIEKTPa CO3PEBaHUs ypOKasl.

Kuioueevie crosa: Vaccinium corymbosum, ronyOuka BBICOKOpOCIas, cOpTa, HEHOIOTHS, TEMITEPaTypHBIC
ycIoBUsI, Koppeusiius, bernapych.

Introduction

Highbush blueberry (Vaccinium corymbosum) is a
relatively new small-fruit crop introduced in Belarus
from the Atlantic coast of North America. There are no
absolutely identical regions in terms of climatic and soil

conditions. Therefore, plants are normally transferred
to conditions that differ from their places of origin and
their introduction can be successful when alien crops
possess phenotypic adaptive flexibility. In order to
identify the applicability of a plant in new conditions,
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direct experience is required, N. Vavilov said [1]. The
primary criterion to assess the success of the introduc-
tion is to analyze the correspondence of seasonal devel-
opment rhythms to the climatic conditions of a new re-
gion. The knowledge of the timeline for a cultivar to
pass phenological development stages is also necessary
to schedule agronomic arrangements and properly site
various cultivars.

In recent years, phenological development of
highbush blueberry has been analyzed in neighboring
countries — Latvia [2, 3], Poland [4], in Ukrainian for-
est steppes [5], Central Black Earth Region of Russia
[6, 7], and the Moscow Region [8]. In Belarus, seasonal
development rhythms of blueberry cultivars were stud-
ied by Kurlovich [9] (5 cultivars) and Rupasova et al.
[10] (3 cultivars). Despite the substantial number of lit-
erary sources about the phenological development of
blueberry, most of the available information is either
fragmentary or generalized.

The objective of this paper is to assess the corre-
spondence of the endogenous rhythms of the intro-
duced blueberry cultivars to the climatic conditions of
Belarus and identify the impact of biotic and abiotic
factors on their phenological development indicators.

Material and methods

Phenological observations were performed from
2006 to 2015 at the collection plantations of the Exper-
imental Station of the Central Botanical Gardens of the
National Academy of Sciences of Belarus located in the
central agro-climatic region of the country in the
Gantsevichy District of the Brest Region (N 52°74', E
26°38'"). The objects of the study included fruit-bearing
plants of 20 highbush blueberry cultivars, namely
‘Bluecrop’, ‘Blueray’, ‘Bluerose’, ‘Bluetta’, ‘Caro-
linablue’, ‘Coville’, ‘Croatan’, ‘Darrow’, ‘Denise
Blue’, ‘Duke’, ‘Earliblue’, ‘Elizabeth’, ‘Hardyblue’,
‘Herbert’, ‘Jersey’, ‘Nelson’, ‘Patriot’, ‘Reka’, ‘Rubel’,
‘Weymouth’ and 3 half-highbush blueberry cultivars -
‘Northblue’, ‘Northcountry’, and ‘Northland’. Blue-
berry plantations were established in 1999 on mineral
soils with the use of two-year transplants. Sandy soils
were used with underlying loose inequigranular sand
with pH @20y equal to 4.5. The planting pattern is
2.0%1.5 m. In dry-weather periods, the plants were wa-
tered with overhead irrigation.

Observations of seasonal development rhythms
were held on a daily basis employing the procedure de-
veloped by I. Yurkevich et al. [11] and in compliance
with recommendations by the University of Michigan
[12]. Calendar times of the commencement of the fol-
lowing phenological stages and corresponding sums of

positive air temperatures were registered: swelling of
buds, breaking of buds, beginning and end of growth,
flower-bud formation, blooming, fruit ripening, autumn
leaf color, and leaf fall.

Blueberry shoots were classified into three types
based on M. Mazurenko’s practical guidelines [13].
The first type includes ‘formation shoots’ that perform
the skeletal function, have enhanced growth properties,
are normally 50 cm to 100 cm long and 6 mm to 8 mm
in diameter, and grow from the base of the bush. The
second type includes ‘replacement shoots’ that grow at
an acute angle in the upper part of formation shoots af-
ter the dieback of terminal buds, are from 30 cm to 50
cm long and 4 mm to 6 mm in diameter. The third type,
‘branching (fruiting) shoots’, are the most numerous,
grow almost at a right angle on replacement shoots,
branching shoots, and, more rarely, formation shoots,
are from 5 cm to 20 cm long and 1.5 mm to 2.5 mm in
diameter.

The time interval from the stable transition of air
temperatures to above 0°C in spring to below 0°C in
autumn was considered the vegetation period. Its dura-
tion in the years of observation varied from 212 to 274
days, with sums of positive temperatures from 2,910°C
to 3,288°C. Weather conditions were reported based on
data provided by the Gantsevichi weather station. Data
were processed with the use of the Microsoft Excel
Analysis ToolPak at a 95% confidence interval. For sta-
tistical processing calendar dates were translated into a
continuous numerical row [11]. To determine the cor-
relation between the time of the commencement of sea-
sonal development stages and ambient temperatures,
the study used the average daily temperature for a pe-
riod of ten days prior to the beginning of a phenological
stage. When determining the correlation between the
duration of a seasonal development stage and air tem-
peratures, the average daily temperature for a pheno-
logical stage was calculated.

Results and discussion

Generative development. Highbush blueberry
vegetation begins with the swelling of reproductive
buds. Swollen buds increase in their volume, cover
scales spread, and light-green stripes emerge. Flower
buds swell on average at the end of March in the half-
highbush blueberry cultivars ‘Northblue’ and ‘North-
country’ (26.03) (Table 1). In highbush blueberry cul-
tivars reproductive buds swell in 3 to 7 days. During
seasons with late vegetation periods and warm spells
(2012, 2013), flower buds swell at about the same time
in all blueberry cultivars.
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Table 1
The average date of the passage of the main phases of phenological development of cultivars of blueberries
in the central agro-climatic region of Belarus (2006-2015)

Development phase
Cultivar bud swell bud break late green tip leaf early pink early bloom
emergence bud
Bluecrop 31.03+7 19.04+9 29.04+6 4.05+5 7.05+6 16.05+£5
Blueray 30.03+8 18.04+7 27.0445 4.05+5 9.05+3 18.05+3
Bluerose 1.04+7 17.04+8 26.04+6 2.05+4 6.05+5 19.05+5
Bluetta 30.03+7 18.04+7 27.04+5 2.05+5 3.05+5 11.05+5
Carolinablue 1.04+7 18.04+8 27.04+7 3.0545 8.05+6 19.05+5
Coville 1.04+6 19.04+8 27.04+7 4.05+5 6.05+6 17.05+4
Croatan 1.04+9 17.04+9 26.04+6 2.05+4 3.05+7 11.05+4
Darrow 1.04+7 18.04+9 27.04+7 3.05+5 5.05+6 17.05+4
Denise Blue 1.04+8 17.04+8 26.04+4 2.05+4 5.05+7 14.05+7
Duke 30.03+7 17.04+8 26.04+6 2.05+4 4.05+6 13.05+4
Earliblue 30.03+8 19.04+8 27.04+5 4,05+5 8.05+5 14.05+4
Elizabeth 2.04+6 19.04+9 27.04+7 3.05+5 8.05+5 19.05+4
Hardyblue 29.03+9 17.04+8 26.04+7 2.05+5 4.05+5 12.05+3
Herbert 30.03+8 18.04+7 28.04+5 5.05+5 10.05+4 19.05+5
Jersey 1.04+7 18.04+7 27.04+7 4.,05+5 7.05+5 20.05+4
Nelson 1.04+7 19.04+9 27.04+7 3.05+5 6.05+5 17.05+3
Northblue 26.03+8 13.04+8 23.04+6 1.05+5 30.04+4 10.05+4
l\r';”hcoun' 26.03+8 11.04+8 23.046 29.04:4 30.0445 7.05:+4
Northland 30.03+8 19.04+8 27.04+5 4.0545 7.05+4 14.05+3
Patriot 29.03t7 12.04+7 24.04+6 1.05+4 1.05+4 10.05+4
Reka 31.03£7 18.04+7 26.04+6 2.05+4 4.05+3 14.05+3
Rubel 30.03+8 21.04+8 28.04+5 6.05+5 10.05+3 19.05+4
Weymouth 30.03+7 16.04+7 27.04+5 5.05+5 5.05+3 12.05+4
LSDo.0s 12.3 9.4 7.5 6.3 6.0 4.7
Table 1
Continued
Development phase
Cultivar petal fall beginning of rip- end of ripening leaf coloring beginning of
ening leaf fall
Bluecrop 4.06+4 15.07+5 6.08+8 25.09+8 5.10+6
Blueray 7.06+6 21.07+7 20.08+7 26.09+11 12.10+4
Bluerose 4.06+4 23.07+8 4.09+6 23.09+4 10.10+7
Bluetta 31.05+5 3.07+5 3.08+3 15.09+9 7.10+6
Carolinablue 5.06+6 24.07+7 6.09+11 23.09+4 7.10+6
Coville 5.06+4 22.07+4 15.09+6 20.09+4 6.10+5
Croatan 31.05+3 7.07+4 10.08+5 17.09+3 30.09+5
Darrow 6.06+4 18.07+4 10.09+9 21.09+4 5.10+6
Denise Blue 3.06+2 12.07+3 21.08+6 22.09+5 29.09+4
Duke 8.06+9 5.07+4 10.08+7 12.09+5 27.09+4
Earliblue 3.06+6 8.07+5 3.08+4 21.09+10 4.10+6
Elizabeth 8.06+5 25.07+8 21.09+7 19.09+6 2.10+3
Hardyblue 2.06+4 13.07+£5 15.08+7 19.09+3 27.09+5
Herbert 5.06+6 1.08+6 1.09+10 28.09+8 11.10+7
Jersey 9.06+5 21.07+5 6.09+9 20.09+2 2.10+5
Nelson 6.06+4 18.07+£5 3.09+6 18.09+2 3.10+4
Northblue 1.06+5 6.07+4 14.08+13 17.09+4 30.09+5
Northcountry 29.05+5 7.07+4 10.08+8 19.09+3 27.09+£5
Northland 30.05+4 13.07+4 3.08+6 25.09+9 10.10+£5
Patriot 29.05+4 7.07+5 12.08+6 19.09+8 27.09+4
Reka 3.06+5 5.07+5 9.08+12 20.09+3 30.09+4
Rubel 6.06+5 29.07+7 5.09+8 3.10+4 10.10+6
Weymouth 31.05+5 6.07+4 11.08+7 22.09+5 7.10+7
LSDo.0s 6.6 6.7 10.2 7.62 7.50
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Calendar periods of the commencement of vegeta-
tion in blueberry cultivars vary significantly depending
on the year. In 2013, reproductive buds increased in
volume in mid-April, whereas in 2008 and 2014, flower
buds swelled and began shooting in winter (February);
however, when cold spells followed, their development
halted, and they remained in that state until more favor-
able weather conditions set. This complicated the exact
identification of the time of the commencement of veg-
etation. Reproductive buds in other berry plants notably

swell in Belarus during thaws as well, including Sam-
bucus, Lonicera, and Ribes nigrum [14].

The average daily temperature during the swelling
of flower buds is 4.7° C (Table 2), and the average sum
remains between 67°C and 96°C (Table 3). This corre-
lates with the data previously obtained by T. Kurlovich
[9] in the same region — 26°C-109°C. According to
Zh. Rupasova et al. [10], highbush blueberry buds in
the Central agro-climatic region of Belarus swell in
temperatures ranging from 108° C and 142° C.

Table 2

The average air temperature in the decade of the beginning of the passage of the main phases of phenologi-
cal development of varieties of blueberries in the central agro-climatic region of Belarus, °C

Development phase
early begin- beginnin
Year bud bud late leaf . early ning leaf
. pink - . g of leaf
swell | break | greentip | emergence bud bloom | of ripen- coloring fall
ing
2006 6.1 9.7 9.7 13.7 12.7 13.4 19.3 12.9 12.3
2007 5.9 8.3 8.4 8.0 8.0 12.5 16.0 11.8 12.3
2008 4.7 2.6 9.3 12.0 12.0 11.5 17.0 94 9.8
2009 3.1 8.4 10.5 10.5 12.8 11.1 19.5 8.8 8.7
2010 7.1 8.8 8.0 10.2 12.3 15.2 24.1 10.8 4.6
2011 3.0 8.0 12.4 10.5 12.9 14.9 20.6 14.6 13.4
2012 4.7 9.3 14.6 14.6 14.6 16.9 23.7 14.0 11.3
2013 4.8 9.4 11.8 14.2 14.2 17.2 19.2 14.4 7.2
2014 3.2 7.2 8.2 8.2 8.2 12.9 19.1 13.8 11.2
2015 4.3 5.1 11.3 11.3 11.7 12.0 17.9 7.3 5.8
ﬁ&’eer' 46.7; 77415 | 10.0£1.0 | 11.3£1.6 | 11.941.5 | 13.8£1.5 | 19.61.7 | 12.042.0 | 9.742.0
Table 3

Average amount of positive daily mean air temperature during the passage of the main phases of phenological develop-
ment of varieties of blueberries in the central agro-climatic region of Belarus (2006-2015),°C

Development phase
Cultivar bud swell bud break late green tip leaf early pink early bloom
emergence bud

Bluecrop 85+£27 226+60 313+41 405434 446+48 547442
Blueray 83422 216+38 320438 405+13 463433 589+37
Bluerose 90426 198+47 294470 355+51 427+67 587+54
Bluetta 82423 214+46 31647 402+16 417430 499425
Carolinablue 91+27 202+50 304463 362+55 444473 577+52
Coville 95+28 214+56 308+76 370+61 416+71 558456
Croatan 83+28 194150 286+65 350+52 382+64 482+45
Darrow 92427 208+53 300+75 366+61 408+66 579441
Denise Blue 86424 190+41 216+43 318457 416166 569+59
Duke 80428 199452 288+67 367+42 403+55 522+30
Earliblue 78423 227458 315+43 403+15 448+42 533444
Elizabeth 96+28 221457 296+70 360+55 443176 589+66
Hardyblue 80+25 197+46 279+70 348+55 395468 498448
Herbert 91+32 211442 319+49 387+43 456168 574+72
Jersey 94+30 209+53 303+72 369+57 426167 597+48
Nelson 95428 196445 285+77 366+42 435459 575433
Northblue 70+18 160+41 261+64 332463 358+61 466+54
Northcountry 67+20 150+36 251+62 313+57 365+73 444451
Northland 81+22 226158 314441 400+17 460+37 537+23
Patriot 72423 163+31 263+60 335457 351465 462449
Reka 87+33 202+53 289+64 353+51 383465 517451
Rubel 83122 206141 301+50 386422 468+56 584447
Weymouth 75+16 201+37 300+49 386122 441443 512+24
LSDo.os 335 63.1 49.6 32.3 79.2 62.3
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Table 3 Continued

Development phase
Cultivar petal fall beglnnlqg of rip- end of ripening leaf coloring beginning of

ening leaf fall
Bluecrop 830+63 1576+81 2110+113 2790+106 2946499
Blueray 891+66 1720+120 2242+121 2864496 2991481
Bluerose 893+73 1733+82 2527+158 2763+130 2969+102
Bluetta 780450 1412+51 1988+68 2677+182 2961+81
Carolinablue 896+67 1767102 2549+185 2813+126 2944+101
Coville 885+69 1736+82 2691+170 2777+114 2911+95
Croatan 802+65 1499+92 2109+71 2723+136 2996167
Darrow 895+69 1695+71 2627+181 277687 2929+98
Denise Blue 833+67 1576+75 2294+160 2758+102 2906+118
Duke 859+49 1445+85 2109+75 2659+152 2894+113
Earliblue 834444 1503+80 2000+73 2797+111 2963+83
Elizabeth 909+71 1776£123 2726+156 2750+108 2903491
Hardyblue 807+61 1560+83 2201+102 2775107 2862+119
Herbert 871166 1922+105 2440+123 2813+£158 2976+72
Jersey 924460 1736+95 2525+151 2780+109 2902+85
Nelson 904+48 1711+£100 2510+124 2763+100 2937+99
Northblue 781+£60 1468+78 2152+152 27394115 2891+111
Northcountry 754+71 1443+68 2090+106 2745+126 2885+102
Northland 773+43 157162 1943+56 28354112 2963+105
Patriot 746+50 1437+£79 2140+121 2729+129 2860+104
Reka 824450 1457+83 2060+148 2758+120 2886+132
Rubel 874+81 1677+£149 2338+200 2871+£96 3011+£70
Weymouth 760+21 1434453 2010+87 2795497 2943488
LSDo.os 79.8 151.1 174.7 157.9 128.28

In mid-April, 16 to 22 days after the swelling of
flower buds, these buds shoot virtually in the same cul-
tivar order as bud swelling. In another 7 to 12 days,
shoots begin growing, after which the first leaves ap-
pear in 6 to 9 days. Flower-bud formation begins almost
at the same time as the first leaves during the first ten
days of May. Flower buds are often formed 2 to 5 days
after the first leaves appear. In some years with late
spring and sudden warming (2006, 2013), flower-bud
formation begins 2 or 3 days before the first leaves ap-
pear.

Blueberry blooming normally starts by mid-May,
on the 10th day after flower buds form. Half-highbush
blueberry cultivars are the first to flower — ‘North-
country’ (7.05), ‘Northblue’ (10.05) and highbush ‘Pa-
triot’ (10.05). They are followed by ‘Bluetta’, ‘Croatan’
(11.05), ‘Hardyblue’, ‘Weymouth’ (12.05), ‘Duke’
(13.04), ‘Denise Blue’, ‘Earliblue’, ‘Northland’ and
‘Reka’ (14.05). ‘Jersey’ is the last to flower (20.05).
Depending on the cultivar, the sum of the average daily
air temperatures depending on the cultivar varies from
444° C to 597° C, and the daily air temperature aver-
ages 13.8° C. The blooming stage lasts from 16
(‘Northland’) to 22 (‘Northblue’, ‘Northcountry’) days
(Table 4) depending on the cultivar.

Blueberry flowers are gathered in a drooping ra-
ceme and open at various times, in the acropetal se-
quence, from the base of the flower head towards its
top. Therefore, flowers at various development stages
are found within the same flower head (from flower
buds to blossom fall), which increases the likelihood of
cross-pollination. The acropetal sequence of the ex-

plosure of flowers within a raceme is not always ob-
served. A flower near the base is often the last one to
open. However, flower explosure from the base to-
wards the top is the dominant trend. After pollinating
the flower, the corolla will shirk and fall off. A mor-
phological peculiarity of ovary fertilization is its 180-
degree turn on the flower-bearing stem with the plate
feed facing upwards. Unfertilized ovaries turn red
within 2 or 3 weeks of blooming, then wrinkle and fall
off.

Depending on the variety, 30 to 55 days after the
end of blossoming, the fruit ripening stage starts. A
morphological peculiarity of the commencement of
fruit ripening in blueberry is its 180-degree turn on the
flower-bearing stem with the plate feed facing down-
wards. ‘Bluetta’ is the first cultivar to begin ripening in
Belarus (3.07). It is followed by ‘Duke’, ‘Reka’ (5.07),
‘Northblue’, ‘Weymouth’ (6.07), ‘Croatan’, ‘North-
country’, ‘Patriot’ (7.07) and ‘Earliblue’ (8.07), in
which berries turn blue almost at the same time. The
above cultivars can be categorized as early ripening.
The next group of cultivars that can be categorized as
mid-early ripening breeds includes ‘Denise Blue’
(12.07), ‘Hardyblue’, and ‘Northland’ (13.07). Fruit
ripening of the classic mid-ripening cultivar ‘Bluecrop’
begins in mid-July (15.07). Five days later, fruit begins
to ripen in ‘Darrow’, ‘Nelson’ (18.07), ‘Blueray’, ‘Jer-
sey’ (21 .07), ‘Coville’ (22.07), ‘Bluerose’ (23.07),
‘Carolinablue’ (24.07), ‘Elizabeth’ (25.07), ‘Rubel” (29
.07) and ‘Herbert’ (1.08). The blueberry cultivars, in
which fruit begins to ripen 5 to 7 days after ‘Bluecrop’
are traditionally considered late-ripening (fig).
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The fruit does not ripen on a plant simultaneously,
and depending on the cultivar, the duration of the fruit
ripening stage can vary from 25 (‘Northland’) to 55
(‘Coville”) days. The following pattern has been ob-
served: fruit ripening stages are shorter in earlier ripen-
ing varieties. The fast-ripening properties of early-rip-
ening varieties were inherited from lowbush blueberry
(V. angustifolium) [15].

Overall, the period of fruit development in blue-
berries from setting to ripening depends on weather
conditions and varies from 28-64 days in early-ripen-
ing ‘Earliblue’ to 46—99 days in late-ripening ‘Coville’.
According to P. Eck [16], the average fruit formation
and ripening stage for Northern highbush blueberry
lasts from 42 to 90 days. In Southern highbush blue-
berry, the ripening stage averages 55 to 60 days [17], in
Lowbush blueberry, 70 to 90 days [18], and in Rabbit-
eye blueberry, 60 to 135 days [19].

Fruit ripening completes in early and mid-ripening
cultivars in August, and in late-ripening breeds in Sep-
tember. ‘Coville’ and ‘Elizabeth’ are the two cultivars
with the latest fruit ripening stage, which normally ends
during the last week of September. In some years, fruits
fail to ripen in these two cultivars because of early
frosts or cold spells. As a rule, unripe fruits account for
less than 20% of the total, and these are mostly smaller
fruits. The analysis of weather conditions in September
over the past 25 years shows that once in five years
early frosts begin in mid-September, and once in three
years they happen during the final ten days of the
month. The ‘Coville’ and ‘Elizabeth’ cultivars notably
have their fruit ripen 5 to 7 days earlier and normally
have enough time to fully ripen before frosts if sited in
a warm spot.

Table 4

The average length of the main phases of phenological development of cultivars of blueberries in the cen-
tral agro-climatic region of Belarus (2006-2015), day

Cultivar Before flowering Bloom If)ggiﬁm‘:l%\,\(l)irir?ge;i%e Ripening
X+my V, % X+my V, % X+my V, % X+my V, %

Bluecrop 49+11 32 2144 31 3943 11 3245 26
Blueray 53+11 31 20+4 32 45+9 30 30+5 24
Bluerose 49+10 31 17+4 27 48+7 21 405 19
Bluetta 44+9 30 21+4 26 31+2 9 3545 23
Carolinablue 48+10 31 17+4 27 47+5 17 37+7 29
Coville 46+9 30 1943 21 46+6 18 55+6 17
Croatan 42+9 33 20+3 24 36+3 13 3444 16
Darrow 47+10 31 20+4 25 4445 15 4745 16
Denise Blue 49+11 34 20+4 26 38+3 13 42+5 20
Duke 45+10 32 25+4 25 30+3 14 33+7 30
Earliblue 49+11 35 21+4 34 35+3 14 2743 16
Elizabeth 48+9 29 20+4 33 48+6 18 4845 14
Hardyblue 47+10 32 21+3 23 4143 11 3344 19
Herbert 53+12 33 17+4 31 55+6 15 36+6 24
Jersey 50+9 27 20+3 19 4445 15 41+8 28
Nelson 48+11 34 20+4 28 40+6 20 45+6 18
Northblue 46+9 29 2244 31 3642 10 3349 41
Northcountry 45+9 31 22+4 28 38+3 11 34+9 38
Northland 47+10 33 1644 35 42+5 14 25+4 26
Patriot 43+10 35 19+4 26 3843 12 37+7 28
Reka 47+10 33 2043 22 3242 11 31+3 14
Rubel 52+11 32 18+4 31 51+7 20 4146 23
Weymouth 46+11 35 19+4 35 38+4 20 37+8 31
r -0.35 -0.30 0.42

LSDo.os 13.3 4.8 6.0 7.7
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1.7 87 157 22.7 297

128 198 268 2.9 99 16.9

Bluetta
Duke

Reka
Northblue
Weymouth
Croatan
Northcountry
Patriot
Earliblue
Bluecrop
Denise Blue
Hardyblue
Northland
Nelson
Darrow
Blueray
Jersey
Coville
Blucrose
Carolinablue
Elizabeth
Rubel
Herbert

Figure - Ripening harvest of different cultivars of highbush blueberry in conditions of Belarus

Vegetative growth and development. Vegetative
buds in blueberries emerge a few days after generative
buds. In seasons when flower buds froze, vegetative
buds were the first to grow.

Highbush blueberry is characterized by the alter-
nation, throughout the vegetation stage, of several peri-
ods of intensive growth of shoots with rest periods.
Growth of various types of shoots does not begin and
end synchronously. The first growth wave begins in
late April or early May and ends in mid-June. During
this stage, large numbers of branching (fruiting) shoots
are formed. In June, growth halts and a rest period be-
gins. Vegetative buds emerge within leaf bases. Fol-
lowing a short-term rest period (about two weeks),
some of the shoots of this type give a new apical
growth, which ends in the second half of the summer.
In late summer and autumn, some of the shoot buds on
branching shoots grow in size several times thus differ-
entiating into flower buds.

Unlike branching shoots, formation and replace-
ment shoots emerge and/or continue their growth later
and not synchronously, throughout the summer and au-
tumn. Growth in shoots of these types stops because of
the impact of low temperatures in autumn. Sometimes
blueberry, especially late-ripening varieties, fails to lig-
nify its new formation and replacement shoots or those
that additionally grow in the autumn and freeze as a re-
sult of the first hard frosts [20]. In the second half of
September, after night temperatures fall below 5° C,

leaf coloring begins. Leaf fall is observed in late Sep-
tember—first half of October, as a rule, after the first
frosts.

The duration of leaf fall depends on weather con-
ditions in the autumn. In warm and rainy weather leaf
fall starts later and lasts longer. Leaves remain the long-
est at the top of the formation and replacement shoots.
Leaves fall simultaneously when temperatures decrease
gradually and significantly. After a sudden cold spell
during a warm and rainy autumn frozen leaves remain
on plants until mid-winter, as it happened in 2014.

Impact of abiotic and biotic factors on the phe-
nological development of blueberry cultivars. The
analysis of a decade’s worth of data about the periods
of the commencement of seasonal development stages
in blueberry shows a substantial variability of pheno-
logical phenomena. In 2008, blossoming started on the
72nd day following the beginning of the vegetation
stage, with the average air temperature of 6.8°C. In
2012, the air temperature averaged 14.6°C, and the
blossoming stage began 2.6 times faster, on the 28th
day of vegetation. Blueberry blossoming lasted 24 days
in 2012, with the average air temperature of 14.3°C,
whereas in 2007, when the average temperature
reached 20.7°C, this phenological stage took only 11
days, 2.2 times faster. The cited data suggest that the
commencement and duration of the phenological stages
were contingent on the temperature conditions of the
respective season. The phenological development of
blueberry took longer in cold weather and was a lot
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faster in warm and sunny weather, when phenological
stages began and ended earlier. In order to estimate the
degree of dependence of the duration of the main sea-
sonal development stages in blueberry on ambient tem-
peratures we calculated pair correlation rates (r) (Table
5).

The findings show that the ambient temperature
and duration of phenological development stages are in
the inverse proportion — the higher the temperature,
the shorter the phenological stage. During the vegeta-
tion stage, this proportion is manifested in varying de-
grees. High correlation dependence is observed for the
spring development stages — “beginning of vegeta-
tion-beginning of blossoming” (r=-0.90 — -0.93) and
“blossoming” (r=-0.80 — -0.88). The high correlation
dependence of the duration of the spring development
stages in blueberry on the temperature factor can be at-
tributed to the fact that during that vegetation stage, am-
bient temperatures were changing with high amplitude
(6.5-13.5°C and 12.9- 22.7°C) and significant fluctua-
tions produced a profound impact on the phenological
development of blueberry.

Correlation dependence proved to be lower for the
summer development stages. The correlation between
the duration of the fruit growth stage and air tempera-
tures is virtually non-existent (r=-0.17-0.28), appar-
ently, for the same reason — air temperature remained
relatively high, and fluctuations were less significant
(16.2-20.0°C). This is indirectly evidenced by the in-
significant variability of the duration of fruit growth
stages by years: 32—38 days for early-ripening varieties,
36-41 days for mid-ripening breeds, and 41-54 days
for late-ripening cultivars.

A moderate correlation relationship is observed
between the duration of the fruit ripening stage in blue-
berry and the ambient temperature (r=-0.50 — -0.15),
mostly due to the fact that other factors affect the dura-
tion of the ripening phase as well. The track record of
growing blueberries and many years of observation of
fruit bearing show that the rate of fruit ripening depends
on the yield, which is evidenced by the strong positive
correlation between the yield and duration of the fruit
bearing stage in most blueberry cultivars (Table 6).

Table 5

The dependence of the average length of the main phases of phenological development of blueberries from
the average daily air temperature

Early ripening Middle ripening Late ripening
Devs:]c;ps)(ranent Year duration, t of air. °C duration, t of air, duration, t of air,
day ’ day °C day °C
2006 363 11.0 4042 10.0 4242 10.6
2007 5542 7.0 5612 8.3 5642 8.3
2008 5947 6.5 6614 6.8 6246 8.3
Beginning the 2009 52+4 10.0 54+3 10.1 5343 10.1
growing sea- 2010 4442 9.8 45+1 9.8 462 11.0
son — begin- 2011 36+4 10.3 4144 10.3 4344 10.3
ning of flow- 2012 2743 12.9 26+1 12.9 2943 12.9
ering 2013 27+1 13.5 28+1 13.5 31+1 13.5
2014 464 8.2 49+5 8.3 5443 8.7
2015 702 7.2 7342 7.2 78+1 7.8
average 4549 9.6+1.6 48+10 9.7+1.5 49+10 10.2+1.3
r -0.90* -0.93* -0.92*
2006 2443 12.9 241 12.9 2043 16.6
2007 12+1 20.7 1342 22.7 10+1 22.7
2008 21+1 13.3 22+4 15.7 2542 15.3
2009 2443 13.0 20+3 14.8 2342 14.8
2010 1612 15.0 18+2 16.5 1942 16.5
Bloom 2011 18+3 20.2 172 20.6 18+3 20.6
2012 2442 14.4 23+4 14.6 2443 14.6
2013 1742 18.7 172 17.1 162 17.0
2014 2044 13.0 20+5 17.0 1842 16.8
2015 2642 13.6 262 14.9 2441 14.9
average 20+3 15.542.1 20+3 16.7+2.0 20+3 17.0+1.8
r -0.80* -0.85* -0.88*
2006 3614 20.0 40+£5 19.9 54+11 19.4
2007 36+4 18.5 3945 18.5 5043 18.5
2008 3742 17.1 4312 17.4 43+3 16.7
Er?ggfftgéog’(‘e’: 2009 | 3485 170 4123 180 1013 182
ginning  of 2010 37+3 18.4 40+3 18.8 45+6 19.9
ripening 2011 3442 18.5 40+2 18.5 41+7 18.6
2012 3444 16.2 38+2 17.4 44+£7 18.4
2013 3344 18.5 40+3 18.5 48+7 18.4
2014 38+3 17.1 41+3 16.7 48+5 17.9
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2015 3242 18.0 36+1 18.1 5142 18.2
average 35+1 17.9+0.7 40+1 18.2+0.6 4743 18.4+0.6
r -0.03 -0.17 0.28
2006 27+6 18.9 29+6 18.7 3648 17.0
2007 2944 194 30+2 19.4 3948 17.9
2008 34+5 18.8 35+5 18.5 4245 18.8
2009 35+4 18.5 36+2 17.6 44+7 16.2
2010 25+3 22.1 32+1 22.9 4244 16.5
Ripening 2011 36+8 20.7 24+4 18.5 39+6 17.8
2012 40+6 19.7 36+7 18.4 4749 17.7
2013 41+5 18.3 39+9 18.0 47+8 18.3
2014 2544 20.5 30+7 20.6 38+8 22.0
2015 41+6 19.4 41+£3 19.2 45+6 18.8
average 334 19.6+0.8 3343 19.2+1.0 4243 18.1+1.1
r -0.50 -0.22 -0.15

*- a statistically significant correlation
Table 6
The dependence of the duration of the phase of fruit ripening (upper number, day) from yield cultivars of
blueberries (lower number, kg/plant)

Cultivar 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 r
| 30 32 | 37 | 37 | 32 | 20 | 36 | 39 | 22 39 »
Bluecrop 21 | 28 | 15 | 23 | 24 | 07 | 39 | 45 | 15 | 31 | %7
22 3% | 31 | 39 | 26 | 17 | 3 | 25 | 32 3l
Blueray 0.78*

1.6 2.0 1.8 3.7 15 1.2 2.3 1.7 1.7 2.0

24 36 37 50 35 38 39 43 43 49

Bluerose 01 | 06 | 06 | 08 | 06 | 02 | L1 | 02 | 03 | 098 | >4

38 | 31 | 20 | 29 | 30 | 39 | 41 | 49 | 21 | 39 N
Bluetta 19 | 21 | 18 | 28 | 21 | 29 | 38 | 46 | 06 | 43 | %86

Carolinablue 20 25 30 28 44 38 39 47 51 49 0.43
0.1 0.6 0.2 0.3 0.5 0.2 0.3 0.2 0.5 0.7 :

Coville 41 53 48 48 51 52 75 62 57 60 0.03
1.9 2.7 2.1 2.4 2.5 0.9 2.2 2.4 1.1 1.7 '

Croatan 33 37 36 36 26 27 36 44 29 35 0.81*
1.0 1.6 2.6 1.9 1.0 0.1 1.4 4.0 0.4 3.5 '

Darrow 31 42 50 53 46 54 52 49 39 52 0.65*
1.0 1.2 2.0 2.1 1.1 1.3 1.6 2.2 0.8 1.5 '

Denise Blue 40 30 39 46 34 33 53 56 45 46 059
3.5 4.0 3.1 3.9 2.8 3.5 7.9 4.4 3.1 52 '

21 26 30 32 23 28 53 47 33 35 -
Duke 14 0.9 13 2.1 2.1 1.1 5.7 6.0 1.8 3.7 0.90

. 22 34 | 26 | 31 | 23 | 21 | 26 | 31 | 25 30 .
Earliblue 14 | 27 | 11 | 36 | 15 | 11 | 27 | 23 | 11 | 32 | %7

. 56 58 | 45 | 45 | 40 | 44 | 39 | 55 | 45 48 .
Elizabeth 35 | 50 | 38 | 35 | 20 | 16 | 08 | 36 | 07 | 30 | &7

29 32 | 33 | 33 | 31 | 21 | 35 | 41 | 30 43 .
Hardyblue 19 | 27 | 27 | 30 | 11 | 03 | 1.9 | 28 | 15 | 24 | %70

24 32 | 45 | 53 | 36 | 30 | 35 | 35 | 27 40 .
Herbert 23 | 13 | 32 | 37 | 09 | 14 | 23 | 22 | 11 | 17 | 70

Jerse 42 27 38 34 40 30 61 57 45 34 0.39
y 4.5 2.8 3.8 3.6 4.9 2.4 4.4 3.9 1.3 15 '

Nelson 45 42 50 50 40 40 50 58 28 50 0.69*
0.3 0.9 11 1.2 0.9 0.5 0.7 3.5 0.2 3.2 '

29 21 | 26 | 41 | 19 | 57 | 37 | 46 | 17 45 .
Northblue 34 | 05 | 08 | 60 | 06 | 78 | 26 | 45 | 04 | 89 | %8

22 | 20 | 35 | 41 | 21 | 51 | 36 | 49 | 17 | 43 N
Northcountry  ———1—7"111 | 51 | 14 | 79 | 48 | 76 | 05 | 55 | °%

17 26 | 25 | 36 | 31 | 20 | 21 | 21 | 22 35
Northland 27 1 30 | 30 | 45 | 26 | 22 | 15 | 22 | 15 | 23 | %%

Patriot 33 20 30 37 33 40 48 45 28 55 0.87*
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According to findings, the higher the yield, the
longer the fruit ripening period. Therefore, correlation
is higher in early- and mid-ripening varieties, compared
to late-ripening cultivars (‘Bluerose’, ‘Carolinablue’,
‘Coville’, ‘Jersey’), probably because the fruit ripening
stage in late-ripening cultivars ends in early autumn, at
lower air temperatures in comparison with the summer
period.

The correlation analysis between the main pheno-
logical development stages of blueberry presented in
Table 4 points to the weak correlation 1) between the
duration of the period from the beginning of vegetation
to the commencement of blossoming and blossoming
itself (r=-0.35), 2) between the duration of the blossom-
ing stage and the fruit growth stage (r=-0.30), 3) be-
tween the duration of the fruit growth stage and the rip-
ening stage (r=0.42). The first and second correlations
indicate that the blossoming stage in early-ripening
blueberry cultivars is longer than in late-ripening culti-
vars, because the blossoming of early-ripening blue-
berry cultivars takes place earlier than in late-ripening
cultivars, at lower ambient temperatures. Blossoming
of late-ripening cultivars normally takes place later,
when temperatures get higher, and this phenological
stage takes less time. The third, positive correlation im-
plies that the blueberry cultivars with shorter growth
and fruit formation periods, i.e. early-ripening varieties,
have shorter fruit-ripening periods. There are two rea-
sons for this: the first one is higher temperatures during
the fruit ripening stage of early-ripening varieties; and
the second one is the fact that fruit ripening in early-
ripening cultivars is more intensive than in late-ripen-
ing breeds. This is indirectly evidenced by the fact that
fruit in early-ripening cultivars begins ripening 30 to 38
days after blossoming, whereas for late-ripening varie-
ties, the period is 40 to 55 days.

The analysis of literature shows that some re-
searchers also point to the dependence of the duration
of the phenological development stages in highbush
blueberry on temperature seasonal conditions; how-
ever, they do not provide supporting evidence [5, 6, 8].
Only K. Scibisz [21] notes that hot weather during the
blossoming stage reduces its duration. According to the
author, the increase in the ambient temperature by 1° C
facilitates a reduction in the fruit growth period and
brings the ripening stage five days closer. According to
our findings, in years with higher air temperatures fruit
began ripening earlier; however, there was no apparent
correlation. In 2006 and 2009, the difference at the be-
ginning of the ripening stage was six days (45 and 39
days, respectively), at the same average daily tempera-
ture of 19.3°C. In 2008, blueberry fruit began ripening
39 days after blossoming at the average temperature of
17.4°C, same as in 2009, when the average temperature
was higher, at 19.3°C. It looks like the duration of the

fruit ripening stage depends not only on the yield load,
but also on other factors that have not been accounted
for (leafage level, etc.)

Conclusions

The calendar period for the commencement of
vegetation and duration of the seasonal development
stages in blueberry cultivars significantly vary from
year to year depending on the ambient temperature. The
temperature dependence of the phenological develop-
ment of blueberry cultivars throughout the vegetation
period is manifested in different ways. An increase in
temperatures in the spring results in a proven accelera-
tion of the seasonal development of blueberry and, con-
sequently, shorter phenological stages. Changes in the
ambient temperatures in the summer have a markedly
weaker impact on the rate of phenological development
in blueberry.

In most of the blueberry cultivars, a strong positive
correlation has been observed between the yield and
duration of the fruit ripening stage, i.e. the higher the
yield, the longer the fruit ripening stage. In early- and
mid-ripening blueberry varieties this correlation is
higher than in late-ripening cultivars.

The climatic conditions of the central agro-cli-
matic region of Belarus ensure the complete seasonal
development cycle in highbush blueberry cultivars of
the entire crop range. Only in some years (one in five)
a small proportion of the crop (<20%) fails to ripen in
late-ripening ‘Coville’ and ‘Elizabeth’ cultivars.
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KUNST UND KULTUR
DIE SAKRALSYMBOLIK IN LITURGISCHEN LIEDERN
DER UKRAINISCHEN TRADITION DER 17.-18. JH.

Annotation. In dem Artikel ,,Die Sakralsymbolik in liturgischen Liedern der ukrainischen Tradition der 17.-
18. Jh.”“ handelt es sich iiber die Natur der Symbolik in der Gesangkultur. Es werden verschiedene
Verkorperungsebenen der Sakralsymbole betrachtet, sowie die Herkunft und die Interpretationseigenarten von
ihnen in der Kirchenpraxis. Es werden die Beispiele von der Kirchenmonodie analysiert, sowie die Liturgien von
den Komponisten M. S. Beresowskij und D. S. Bortnjanskij.

Schliisselworter: das Symbol, die Sakralsymbolik, die Exegese, liturgische Lieder (Hymne), der

Kirchentonleiter.

Die ukrainische Musikwissenschaft bereicherte
sich in den letzten Jahrzehnten mit wissenschaftlichen
Entwicklungsarbeiten, in denen die Probleme der
Interpretation der Gestalten, Zeichen, der Systeme des
kiinstlerischen Denkens in der Kirchengesangkultur
aufgerollt waren. Im wissenschaftlichen Nachlass von
W. F. Iwanow wurde bedeutende Aufmerksamkeit den
Problemen der Interpretation der liturgischen Hymnen,
dem Zeichencharakter von ihnen gewidmet [1, 154 —
175]. Der semiotische Ansatz zu Urspriingen der
altkiewer Snamennyj-Notation wurde in der vorletzten
Monographie vom Wissenschaftler mit dem Titel ,,Die
altrussische Snamennyj Gesangsprache® angewandt
[2], wo der Autor die Etymologie der Krjuki-Notation
mittels der Methode des  Vergleichs der
archdologischen Quellen von alten Urethnien
begriindet. Die Betrachtungen von Wissenschaftlern fiir
verschiedene ~ Wissensgebiete an  Kult- und
Ritualtraditionen bezeugen, dass die Symbolik ein
Ubertragungsmittel der heiligen Sinne ist. Das Ziel
dieses Artikels ist die Interpretationseigenarten der
Sakralsymbole in liturgischen Liedern (Hymnen) der
ukrainischen Kirchengesangtradition der 17.-18. Jh. zu
behandeln.

Die Aufgabe des Artikels ist:

- die Bedeutung des Begriffs ,,die Sakralsymbo-
lik* im Verhéltnis zu seinem theologisch-liturgischen
und musikwissenschaftlich-textkritischen Versténdnis
aufzukléren;

- die typologischen Ziige der Sakralsymbolikin-
terpretationen in geistlichen Liedern der 17.-18. Jh.
festzustellen.

Als Forschungsmaterial fiir das Schreiben des Ar-
tikels dienten die Notentexte des liturgischen Gottes-
dienstes, die in ukrainischen handschriftlichen Irmolo-
gien der 17.-18. Jh. vorhanden sind und den Traditio-
nen der postbyzantischen Sakralmonodie nachfolgen
(die Quellen sind im Handschriftenzimmer der W.-
Wernadskyj-Nationalbibliothek der Ukraine, Kiew; der
Wissenschaftlichen W.-Stefanyk-Nationalbibliothek,
Lwiw; der Russischen Staatshibliothek, Moskau, die
Russische Foderation), sowie die Notenausgaben mit
liturgischen Werken von den Komponisten der zweiten

Hilfte des 18. Jhs. M. S. Beresowskij und D. S. Bortn-
janskij.

Die Bedeutungsworterbiicher definieren den Be-
griff das Symbol (griech. symbolon — “das Zeichen, das
Merkmal”) als Gestalt oder Objekt, die eine eigene Be-
deutung haben und gleichzeitig eine andere Bedeutung
in einer undetaillierten Form darstellen. Darin vereini-
gen sich zwei Realitdten, wo eine durch eine andere ge-
duBert wird. Der christliche Symbolismus ist eine alle-
gorische Deutung von Grundlagen der christlichen
Glaubenslehre, die an Innenwelt des Menschen appel-
liert, das Prinzip der Ubergabe des Sakralwissens. Die
Exegese ist eine Art der Geisteserkenntnis der Sakral-
sinne und deren Symbole. Der Kirchengesang wird in
der liturgischen Praxis als eine der Exegesearten fest-
gestellt, wenn ,, sensus litteralis ““ (durch Buchstaben er-
zeugter Sinn) verwandelt sich in ,, sensus spiritualis
(geistiger Sinn).

Bei der Erorterung des Terminus die
Sakralsymbolik in ihrem liturgischen Kontext stoft die
Theologie auf einige Schwierigkeiten, obwohl das eine
traditionelle Frage ist. Wie der beriihmte Theologe des
20. Jhs. A. Schmemann zeugt, entstanden zwei
Traditionen der symbolischen Deutung von liturgischer
Handlung in 6stlicher Patristik der ersten Jahrhunderte
des Christentums, die reprisentative und die geistige
(mysteriologische), die entsprechend mit der
Alexandrinischen Schule und der Antiochenischen
Schule verbunden sind. Das Ziel des reprdsentativen
Symbolismus der Liturgie waren katechetische
Belehrungen der Neophyten, um sie auf die Taufe
vorzubereiten. Der geistige (,, mysteriologische ")
Symbolismus wurde als Entdeckung der Hintersinne
des Sakramentes verstanden, das fiir die treuen Christen
vorherbestimmt war, die eine andere Realitit fiithlen
kénnen — verborgene, aber zugleich in sichtbaren
Zeichen und Riten der Liturgie anwesende. Mit einer
Berufung auf den byzantinischen Theologen des 7. Jhs.
St. Maximus Confessor (und zwar auf seinen Traktat
»Mystagogie®) betont A. Schmemann, dass von diesem
Werk ,,die Festigung des Symbolismus als Form und
Geist der byzantinischen Liturgie und als einzelner
Schliissel zum ihren Verstindnis“ [3] vorbereitet



je
24 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#1(17), 2017 EESIL

wurde. Das Vorhandensein von verschiedenen
Standpunkten auf die Symbolik der liturgischen
Handlung, die im Friihmittelalter gestaltet wurden,
zeugen von der Moglichkeit der verschiedenen
Einstellungen zu ihrer Interpretation, dass ontologisch
von grundlegender Unéhnlichkeit zwischen dem
Zeichen und seiner Bedeutung bedingt ist und dem
dualistischen Charakter des Symbols entspricht.

Im Kontext der kunstwissenschaftlichen
Problematik ist es zweckmiBig den Terminus die
Sakralsymbolik zu betrachten, in Ankniipfung an
verschiedene Verstdndnisebenen, — dogmatische,
liturgische wund interpretative, — die mit der
Kirchengesangpraxis verbunden sind.

Erstens tritt das System der konventionellen
Begriffe als Symbole im theologischen Aspekt hervor.
Diese konventionellen Begriffe spiegeln
Hauptglaubenssétze der christlichen Kirche wider: die
Lehre iiber die Trinitdt, iiber Christus — Messias, iiber
die Mutter Gottes, iiber die Engel, iiber die Antinomien
,des Irdischen“ und ,des Himmlischen®, ,des
Schuldigen und ,,des Heiligen®, ,,der Holle“ und ,,des
Paradieses™ usw.

Zweitens gewinnt der Begriff der Eucharistie als
gottliches Opfer eine symbolische Bedeutung im
liturgischen Kontext. Die Eucharistie spielt eine Rolle
des Metasymbols der Handlung (dies nennt A.
Schmemann ,den eschatologischen Symbolismus*
[3]). Um dieses Hauptkernstiick herum findet die
Gottesdiensthaltung statt, — der Gebetsprozess, dessen
Liederkodex den bestimmten gottesdienstlichen
Funktionen entspricht. Die feierliche Erhabenheit, die
verstarkten Frommigkeit und Dankbarkeit sind
bildlich-emotionale Verkdrperungen des geistigen
Zustandes von Betern, und die Lieder, die diese
Gefiithle verkorpern, bekommen feste semantische
Anzeichen. I. Gardner klassifiziert sie als doxologische
(feierliche), eucharistische (dankbare), euchologische
(gebetkonzentrierte) [4, 63]. Solcher
zusammengefasste ~ Symbolismus ~ spiegelt  die
Sakralsinne als AuBerungen von verschiedenem
Frommigkeitsinhalt wider.

Drittens  versteht sich die Liturgie als
Gesanginterpretation des kanonischen Textes mit
seinen festen Sakralbedeutungen und jeweiliger
Symbolik (die Finalvariante der byzantinischen
Liturgie wurde, anerkanntermalen, von dem
Okumenischen Patriarch Philotheos Kokkinos im 14.
Jh. geschaffen; die wurde in der slawischen
Ubersetzung in die Rus von dem Metropolit Kiprian im
15. Jh. gebracht). Seit Jahrhunderten bekam der
kanonische Text zahlreiche Gesangvarianten, in denen
sakrale Begriffe, Gestalten, Sinne seitens der
Interpreten — zahlreichen bekannten und unbekannten
Sanger, Hymniker —symbolisch zusammengefasst
wurden, was zur Entstehung der Gesangsymbole fihrte.
Die intonatorisch-bildliche  Interpretation  des
kanonischen Wortes bekam verschiedene Nuancen
hinsichtlich ~ dessen ~ AuBerung  mittels  der
Musiksprache, dessen raumzeitlichen und
kompositorischen Organisation usw.

Wollen wir die Interpretationseigenarten der
Sakralsymbolik hinsichtlich bezeichneter Ebenen auf

konkreten Beispielen erortern.

Eine der Voraussetzungen fiir die Verkorperung
der dogmatischen Symbolik in liturgischen Liedern der
17.-18. Jh. ist die mittelalterliche Tonartbasis der Sak-
ralmonodie — der Kirchentonleiter. Im ,,Lexikon der
Termini und Worter des ukrainischen Kirchengesan-
ges*, verfasst von W. F. Iwanow, wird es erldutert:

,,Der Kirchentonleiter ist eine diatonische Tonart,
gebildet auf dem System der Zustimmungen (,,nied-
rige®, ,distere”, ,heitere” und ,heiterste), jede von
denen bestand aus drei Tonen, die einen ganzen Ton
voneinander entfernt lagen. Zwischen den Zustimmun-
gen entstand das Intervall der kleinen Sekunde (der
Halbton)* [5, 238]. Wie es man sehen kann, verkorper-
ten die Zustimmungenpaare des Kirchentonleiters
(,,niedrige”, ,diistere®, ,heitere* und ,heiterste*) alle-
gorische Antinomien der christlichen Weltanschauung:
,,das Untere“ — , . das Obere®, ,,die Finsternis® — ,,das
Licht®, ,,die Holle* — ,,das Paradies®, ,,das Schuldige* —
»das Heilige* usw. Der gegebene Tonleiter wurde in al-
ten Notenschriften nicht von ungeféhr graphisch in der
Form der ,,Treppe zum Paradies dargestellt, als Sym-
bol des Seelenaufstiegs vom Irdischen zum Himmli-
schen (in Analogie zum literarischen und theologischen
Werk ,,Treppe zum Paradies” von Johannes Klimakos
iiber die Wege der geistigen Vervollkommnung des
Menschen). Das Zeugnis davon ist die Darstellung im
Vorwort von Stepan Smolenskij (Ende des 19. Jhs.)
zum ,,Notenschrift des Snamennyj-Gesanges* von Ale-
xander Mesenets (16. Jh.), das spéteste Lehrwerk von
solchem Typ. Aufgrund der Beobachtungen an Ton-
arteigenarten der Snamennyj-Notation priift die gegen-
wirtige Forscherin 1. Tschishyk die semantische Be-
deutung des Kirchentonleiters, der ,,die Funktion des
semantischen Organisators des Tonraums in der Sna-
mennyj-Hymnographie erfiillt, hinsichtlich der Sym-
bole und Bedeutungen der Gestalten, Religions- und
Ethikkategorien in sakralen Texten der christlichen Li-
turgik® [6, 162]. Das Tonartmodell der gefestigten Kir-
chentradition in seiner Sinn- und Bedeutungsfunktion
ist besonders in umfassenden liturgischen Hymnen
merklich («XepyBumcbkay, «/la ucripaBuTcs MoJIuTBa
Mos», «Bkycute u yBuanTe ko 6mar I'ocioasy). Zum
Beispiel befinden sich die ersten Melodiezeilen («Ixe
XepyBUMHU TaiiHo oOpazyem») im ,,Cherubikon® des
Kiewer Gesanges [s. das Notenbeispiel: 4, 72, Hand-
schrift MW (MB)-41, Bl. 7 — 9, Nationalbibliothek,
Lwiw] im Rahmen der ,,diisteren* Zustimmung (es geht
um die Glaubigen, die sich bemiihen, den Engeln bei-
zukommen). Allméhlich entwickelt sich die Melodie
zum weiteren Ambitus und geht in die ,heitere” Zu-
stimmung iiber, als es um Befreiung der Gldubigen
vom Irdischen handelt («Bcsikyto HbIHE >XHUTEHCKYIO
oTBep3eM neyansy). Die dhnliche allegorische Interpre-
tation der Tonartorganisation vom ,,Cherubikon findet
man in vielen Manuskripten (BA (BA)-14, Bl. 6 — 11;
ND (HJ)-103, Bl. 5-11, ON (OH)-51, BI. 8 — 9, Natio-
nalbibliothek, Lwiw), sowie in der ersten ukrainischen
Notendruckausgabe, dem ,,Irmologion® (1700, Lwiw),
was fiir die Bestéindigkeit der Traditionen des symboli-
schen Verstindnis des musikalischen Raums spricht.
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Die Interpretation des Kirchentonleiters als Tonart
mit der differenzierten Tonhohe wurde von der mono-
dischen Tradition nicht erschopft, sondern bekam neue
Ziige in der homophon-harmonischen Mehrstimmig-
keit. Der hervorragende Vertreter der Inlandskirchen-
musik zweiter Hilfte des 18. Jhs. M. S. Beresowskij
entwickelt kiinstlerische Konzeption der ,,Liturgie des
heiligen Johannes Chrysostomos®™ (geschrieben zwi-
schen 1768, 1769 und 1774), indem er die modale und
tonale Logik aufgrund der Verhéltnisse der zusammen-
geschlossenen Tetrachorde des Kirchentonleiters syn-
thetisiert. Die allgemeine Konzeption der ,Liturgie®
von M. S. Beresowskij bildet sich auf die Verkérperung
der Idee des Aufstiegs der Kirche zu dem Mahl Christi.
Der modale und tonale Aufbau des ganzen Zyklus und
seiner Teile schafft die Semantik des unentwegten Auf-
stiegs (die Modi der Tonart werden in reinen Quarten
hinauf aufgestellt), was sich dem Verhiltnis der Zu-
stimmungen des Kirchentonleiters (der ,niedrigen®,
»diisteren, ,heiteren und ,heitersten) unterordnet.
So ist der Teil in Nr. 1 «Cnoea Oty u Ceiay» in A-
Dur, der Teil «Enunoponnsiii Ceiae» — in D-Dur,
«Cwmepturo  cmepts  mompasbiity  — in G-Dur,
«CnpocnasigeMblit Oty u Coiny u Caromy yxy» —
in C-Dur. Gleichartig bildet sich der Tonartplan in Nr.
5 «Bepyto» (G-Dur, C-Dur, F- Dur), in Nr. 6 «Muiocts
mupa» (E-moll, G-Dur, C-Dur, F-Dur, s. Biande 1-15).
Der gegebene Typ der Organisation des Tonart- und
Harmonieraums wirkt auf verschiedenen Ebenen der
musikalischen Form, was als Verkorperung des Meta-
symbols ,der Allseligkeit Gottes wahrgenommen
wird [7, 745]. Der Tonartplan des Werkes ist ein se-
mantisierter Raum, in denem die Tonalititen, die in
aufsteigenden Quarten aufgestellt sind: A-Dur, D-Dur,
G-Dur, a-moll-(C- Dur), entsprechen den doxologi-
schen und eucharistischen Gebeten und sind der Rei-
henfolge der Zustimmungen des Kirchentonleiters zu-
geordnet: «CnaBa: €nuHopomuuii» (Nr. 1, A-Dur),
«bxe xepyBumun» (Nr. 3, D-Dur), «Bipyto» (Nr. 4),
«Munoctb mupay (Nr. 6) und «locroiino ectb» (Nr. 7)
in G-Dur. Die euchologischen Gebete sind in Tonarten
mit Erniedrigungszeichen komponiert: «I[Ipuuaute,
nokioHuMcst», «Cesreiii Boxe» (F-dur, D-moll), In-
briinstige Ektenie «I"ocmoau, mommyit» (D-moll). Der
Schlusschorgesang des Zyklus ist das wesentliche Ver-
maéchtnis Christi («Ot4e Ham», Nr. 8) in a-moll (C-
Dur), was man sich symbolisch als Bereich der ,.hei-
tersten” Zustimmung vorstellen kann.

Das wichtige Faktor der Interpretierung des
sakralen Inhalts nach seiner symbolischen Auffassung
ist die Tonart in der dreistimmigen Liturgie von D. S.
Bortnjanskij (geschrieben gegen 1804). Erstens sind
alle sieben Nummern des Zyklus in Durtonarten
komponiert (die Verkorperung ,der Freude und
Allseligkeit  Gottes”). Zweitens entspricht die
bestimmte Tonartsfirbung jeder Genregruppe der
Hymne. So vereinigt der erste Zyklus die Lieder von
der Liturgie der Katechumenen («CnaBa u HbIiHE», C-
dur) und der Liturgie der Gldubigen («XepyBuUMcKas»,
«Bepyro», G-dur), der zweite — den eucharistischen
Kanon («Tebe moem» F-dur, «Jloctoitro ectb» C-dur),
das Gebet des Herrn («Otue nHam» F- dur) und
Koinonikon («XBanure ['ocniona ¢ Hebec» F- dur), was

entsprechend die authentischen (im ersten Zyklus) und
die plagalen (im zweiten) Tonartverhiltnisse schafft,
indem es die These iiber Symbolisierung des
Tonartraums bestitigt.

Die typologisch  flexibelste = Ebene  der
Sakralsymbolikinterpretierung ist mit monodischer
Gesangpraxis und ihren verschiedenen Traditionen
verbunden, unter denen die Vielfalt der Varianten in
Kiewer, bulgarischem, griechischem Gesénge und in
vielen Ortsgesdngen — Meshyhirja, Lutsk, Ostroh usw.
— vorhanden ist.

Die Beobachtungen an Handschriften der
Liturgien des Kiewer Gesanges (es wurden von uns
zirka 50 beobachtet) zeugen von der Anwesenheit der
festen melodischen Invariante des Kanons (Russische
Staatsbibliothek, Rasumovskij-Biicherbestand, Nr. 90,
1654). Die gibt den vollstindigen Liederkodex der
Liturgie ,,a la Kiew* an — Responsorien, Hymne,
Kanons, sonntdgliche Troparien, Hymne auf die
Theotokos, Koinoniken, der Melodiebestand von denen
aus dem bestimmten Kreis der kurzen Melodieformeln
(popevki) besteht. Die Vergleiche dieses Textes mit
anderen Handschriften zeugen von der Vielfalt der
Kanonsinterpretierungen, in denen sogenannte ,,Seme*
(feste bildlich-semantische Formationen) distinguiert
sind. Die Anwendung solcher festen semantischen
Einheiten in verschiedenen Handschriften eine lange
Zeit hindurch verleiht ihnen die Bedeutungen der
Gesangsymbole. Die Entstechung von ihnen ist von
verschiedenem Intonationscharakter und Wort-Melos-
Verhéltnis bedingt ist. Erstens gibt es einen festen
Bestand der kurzen Melodieformeln in Liturgien ,,a la
Kiew*, der sich auf stindige Ubereinstimmungen den
sprachlichen Begriffen stiitzt, was ithnen symbolische
Bedeutungen verleiht. Zum Beispiel,

- ein Fragment vom ,,Cherubikon® («Tpucssaryto
MIeCHb MpHIIeBaromIey») mit freiem Gesang;

- die Jubilationen im ,,Halleluja®, ,,Amen®;

- feierliche Ausrufe ,,Heilig, heilig, heilig ist Gott,
der Herr Zebaoth*, mit denen das Sanctus und viele an-
dere Hymne beginnen.

Zweitens wird eine Gruppe von Migrationsmusik-
formeln distinguiert, der Intonationsinhalt von denen
durch rhetorische Verfahren der TextduB3erung bedingt
ist und an sogenannten ,,reprasentativen‘ Symbolismus
— gefullt auf Figuren der , kreisenden Bewegung® (,,Cir-
culatio®), Sequenzen (,,Gradatio*), fallende (,,Kataba-
sis) und steigende Melodiebewegung (,,Katabasis“) —
erinnert.

Drittens sind zahlreiche Melodie- und Intonations-
formeln, die auf Variabilitit von Verhiltnissen des ka-
nonischen Wortes und Melos gebildet sind, mit Ziigen
des Symbols ausgestattet, deswegen haben sie keine
staindige Ubereinstimmung mit verbaler Bedeutung,
sondern werden nur im Rahmen des bestimmten Hym-
nus mit jeweiliger Semantik verwendet. Als Beispiele
dafiir konnen die Wendungen des Eucharistischen Ka-
nons angefiihrt sein, wo die steigende Melodieformel
(im Rahmen der ,,phrygischen Terz*), die besondere
Sammlung in der verantwortlichen Stunde der Sakral-
handlung und seinen mystischen Sinn symbolisiert (der
Anfang des Gesanges ,Dic Gnade der Welt",



=
26 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#1(17), 2017 EESIL

,Hosanna“ im ,,Cherubikon®, «Tebe moem»: Hand-
schriften Russische Staatsbibliothek), eine dauerhafte
Bedeutung bekommt.

Neben der symbolischen Auffassung einzelner
verbalen Bedeutungen des liturgischen Textes in der
ukrainischen Sakralmonodie fillt eine gegensitzliche
Tendenz der Desymbolisierung im Rahmen des Motivs
ins Auge, d. h. dessen Entziehung der gegensténdlichen
Konkretheit und stindigen Ubereinstimmungen von
melodischen Formationen mit verbalen Bedeutungen.
Auf solche Weise wurde freie Kombination des Be-
stands der kurzen Melodieformeln von Sangerinterpre-
ten angewandt, die keine festen Verbindungen zwi-
schen Melos und Wort vermittelte. Es dndern sich die
Anfangs- sowie die Kadenzwendungen des einen oder
des anderen Hymnus, und die weitere melodische Ent-
wicklung iiberschreitet die Grenzen der festen Verbin-
dungen zwischen Wort und Melodie. Die intonatori-
sche Akzentuierung der wichtigsten Worter, Phrasen,
Syntagmen ist das melodische Relief, es tritt in den
Hintergrund bei der Reprise und verkehrt. Man be-
kommt den Eindruck, dass die Meister sich zum Ziel
nicht setzten, die Lieder nach festen semantischen
Merkmalen zu schaffen. Sie gingen von Gegensétzli-
chem aus und nivellierten als wie eigens das Prinzip der
intonatorischen ,,.Bestimmung®™ des Wortes als Basis
sakraler Semantik, deren potenziellen Zeichencharak-
ters und Symbolik. Wahrscheinlich wurden solche
Prinzipien durch Asthetik des Gleichgewichts in Ge-
sangkunst bedingt. Solches Verhalten zu liturgischen
Liedern zeugte von der besonderen Haltung zur alten
Tradition, wenn der kanonische Text von unndtigen
Akzentuierungen oder sinnigen Ubertreibungen, d. h.
von subjektivem Verhalten zu seinem Inhalt, nicht
iiberladen wurde. Die musikalische und Gedichtform
der Liturgie, deren Symbolismus wurden als unteilbare
Formation vorgestellt, in der alle Details der Rede har-
monisch vereinbart sind, alle Worte des Textes dem
Sinne nach den gleichen Wert haben. Die Gleichwer-
tigkeit aller Komponenten der verbalen Reihe galt als
Merkmal der &sthetischen Qualitdt solches Liedes, als
Merkmal dessen Kirchlichkeit, Geistigkeit, Frommig-
keit, wo zu ,,Individualisiertes” der Auffassung der li-
turgischen Kunst widersprach. Der dhnliche Ansatz zur
Interpretation des liturgischen Gesangkanons in seinem
Verhiltnis zu Konkretheit des Wortes wird in Theolo-
gie als obengenannter ,.eschatologischer Symbolis-
mus® erldutert, der ,jeden Unterschied zwischen dem
Zeichen und der Bedeutung ablehnt*.

Die Entstehung der symbolischen Gestalten der
Gesangtradition in Liturgien der 17.-18. Jh. ist an Ety-
mologie, an Kommunikationsbedingungen, an Inter-
pretierungstypen verschieden. Das kiinstlerische Resul-
tat der Symbolinterpretierung war von dem Interpreten
abhéngig, auf der Ebene der liturgischen Handlung, des
bestimmten Genres oder des einzelnen Wortes oder
Phrase. Die Verkdrperung der Symbolik im Bittgesang
wurde von subjektiven Faktoren des Interpreten be-
dingt, und zwar von seinem Verhéltnis zum Text und
von seiner Auffassung der sakralen Handlung. In Hand-
schriften der monodischen Tradition sind einige typo-

logische Ziige hinsichtlich der Sakralsymbolikverkor-
perung zu bemerken. Die Symbolik in der Form der ty-
pischen Melodie- und Intonationsformationen ist fiir
verschiedene Arten der Gottesdiensthaltung charakte-
ristisch. Zum Beispiel ist das Grundsymbolisierungs-
mittel in doxologischen Liedern das deklamatorisch
ausgesprochene Wort, eine bestimmte rhetorische Fi-
gur. In euchologischen Liedern werden flieBende Me-
lodieformationen symbolisch angenommen, die aus
Traditionen des Snamennyj Gesanges stammen und
nicht selten aus dem Bestand der fitniki (Biicher, die fity
(=ein Typ konstanter Melodiefloskeln) darstellen und
erklaren) und kokisniki (Biicher, die einen anderen Typ
konstanter Melodiefloskeln, popevki (kokisy auf Altsla-
wisch) darstellen und erkldren) entlehnt sind.

Schlussfolgerungen. Die Beobachtungen an Inter-
pretationseigenarten der Sakralsymbolik lassen iiber
den hohen Grad personlicher Freiheit des Interpreten
gegeniiber den Kanon sprechen. Der ding-repréasenta-
tive, ding-begriffliche, zusammenfassend allegorische
Symbolismus verkorpert sich mittels Objektivierungs-
methoden: mittels der Tonart, Melodik, Harmonie, To-
nalitét, das heiflt durch Tonhohen- und assoziative Ebe-
nen der Wahrnehmung von musikalischen Mitteln in
ihrer raumzeitlichen Auffassung. Der Symbolismus
vom Genre-Verallgemeinerung-Typ ist mit liturgischer
Funktion des Hymnus verbunden, die Gebete werden
durch unendlichen Sinnschaffungsprozess gekenn-
zeichnet.
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THE SONORANT TECHNIQUE OF COMPOSITION IN CHAMBER AND INSTRUMENTAL
WORKS G. LIGETI - (an example cycle ""Ten Pieces for Wind Quintet')
COHOPHA TEXHIKA KOMITO3UIIIi B KAMEPHO-IHCTPYMEHTAJIbHIIA TBOPYOCTI
JI. JITETI (1a npukiani nukiay «JecsiTh I’€c 1151 JyX0BOI0 KBiHTETY»)

Summary: The article is devoted to research the sonorant technique of composition in the creation of Gyorgy
Ligeti. In center of analysis was elected the cycle "Ten Pieces for Wind Quintet" as the best example of an em-
bodiment of sonor technique of composition in the chamber-instrumental composer’s creativity. Sonorant tech-
nique is sufficiently studied in theoretical musicology. However, the question of the composition techniques in the
creativity of Gyorgy Ligeti has a little explored, that defines scientific novelty publication.

Key words: D. Ligeti, sonor, sonorant technique of composition, aleatoryka, unison.

Anoranis: CtaTTs NpUCBsiYeHa JOCIIKEHHIO COHOPHOT TEXHIKK Kommo3uLii y TBopuocti /1. Jlireti B uentpi
aHaiizy o0paHO UK «/lecsaTh m’€c I TyXOBOTO KBIHTETY», SIK KPAIllWil IIPUKIIAJ BTIIEHHS COHOPHOT TEXHIKH
KOMIIO3HLIT Yy KaMEpHO-IHCTPYMEHTaIBHIN TBOPUOCTi koMIo3uTopa. COHOpHA TEXHIKa € TOCHTh JOCIIKCHOIO Y
TEOPETHIHOMY MY3WKO3HAaBCTBi. OHAK MUTaHHA TEXHIKH KoMmo3umii y TBopyocTi M. Jlireri € Manmo mociimke-

HHM.

Kuarouosi cioBa: JI. Jlireti, coHOp, COHOpHA TeXHiKa KOMIIO3HIIi1, aJleaTOpHKa, YHICOH.

[ocTtanoBka mpodaemu. Cepen BeTHKOi pi3HO-
MaHITHOCTI CTHJIOBUX HAIPSIMKIB 1 KOMIIO3UTOPCHKHX
texHik B XX cromiTti ctiik M. Jlireti 3aiiMae ocoOnuBe
Micre. J{1s HbOro XapakTepHHH TUBOBIDKHHM, Oarato
B YOMY HEHMOBIpHHMH CHHTE3 Pi3HOTrO, i3 SKOTrO MOC-
TITHO HApOKYETHCS YHIKAIbHHHA CBIT KOMIIO3UTOPA,
HOro BIACHUM, HENOBTOPHUM cTUib. Iloka3oBuM € Te,
o TBopuicTh JI. JlireTi MoXKHA 3aBXKIHM «BITI3HATY, TaK
SIK KOMIIO3UTOP 3BEPTAETHCS J0 OTHUX 1 THX K& TEXHIK
KOMIIO3HIIIH, ajle KOXKHOTO pa3y IMO-HOBOMY iX BTLIIOE.
[loka3zoBuM cTae Te, SIK KOMIIO3UTOP TPAIIOE 3 PI3SHUMH
TexHikamu Kommosuiii. J[. JlireTi mpamroe 3 TakmMu
KOMITO3UTOPCEKIMHA TEXHIKAMH SIK COHOPHKA, aleaTo-
puka Ta myantuiizm. 1o %k cTocyeTbes cepiaiizmy Ta
JozaekadoHii, To KOMIIO3UTOP BUKOPHCTOBYE JIHIIE Jie-
SIKi TPUHAOMH 3 IIUX TEXHIK, a Y CBOEMY 3BHUAIIHOMY BH-
risiAl 3 HuMu He npaitoe. s [1. JlireTi coHOpHA TeX-
HiKa 3aifHsIIa OJTHE 3 YITLHUX MiCIlb, cCaMe POOOTi 3 HEIO
BiH ITPHUCBSATUB OIIBIIY MOJOBHHY CBOTO «KOMITO3HTOP-
CBKOT'0» JKUTTSL.

B cBoiii TBopuocTi [. Jlireti 3BepTaeThes 10 BCIX kKa-
HpIB, HAWOUIBII BIIOMUMH 1 JOCTIIPKCHUMHU — CIICHIYHI
TBOpH, mepi 3a Bce Le Grand Macabre — onepa B 10X
Jisx (4oTupboX KapTuHax), (1974-77); Aventures &
Nouvelles Aventures («ITpuknrouerus 1 HoBbie mpuximto-
yeHns»), (1966); Rondeau (1976). HaiiGinsm momyisp-
HUMH € HOT0 CUMQOHIYHI TBOPH, i3 IKUX CIiJ] BIIMITUTH
Apparitions (1958-1959); Atmosperes (1961); Lontano
(1967); a takox San Francisco Polyphony (1973-1974).
OpHak KaMepHO-IHCTPyMEHTAJIbHA TBOPUICTh KOMIIO3H-
TOpa, KpiM (hopTeNiaHHUX TBOPIB € MPaKTHYHO MaJIo J0C-
mipxkeroro. COHOpHA TEXHiKa, sSKa CTala MPOBIIHOK Y
J1. JlireTi € Tex HEAOCTaTHHO BHBYEHOIO. JOCTIIKEHHS
COHOPHOT TEXHIKM KOMITO3UIIii y muKii «JlecsaTs m’ec s

nyxoBoro kBiHTeTY» . JlireTi 00yMOBITIOETHCS aKTyalThb-
HICTIO TEMH.

AHaJi3 ocTaHHIX J0CTiKeHb i myOJikamiii. Y cy-
YaCHOMY BITUM3HSHOMY MY3HKO3HAaBCTBI TBOPYICTh
. Jlireti npencraBicHa MOOHHOKAME POOOTaMH, Cepe/t
HMX KaHaujarcbka auceprauis O. ['apmens «Denomen
«4y’)KOTO» TEKCTy B CyYacHid My3HIlli. ACIEKT HEOMi-
(ONOTIYHUX 1HTEHIIIH XyI0)KHBOT0 MHCIEHH: (2005);
crarrsimu B. CaBuenko «Kamepusiii konuept . Jlu-
retd (K BOIIPOCY O CHHTE3€ B TEXHHKE KOMIO3HUIINN)>
(2005) ta «Poprenmanubrii koHIEpT . JIureTn: cMpIc-
noBele TpaHcopmanuu xaHpa» (2000). V 3apyOik-
HOMY MY3HKO3HaBCTBI TBopua moctaTh Jl. Jlireri Oimbmr
nociimpkena, e Mororpadist IT. Ipiddirca (P. Griffiths
«Gyorgy Ligeti», 1983, 1997 npyre Bunanus), P. Tymna
(R. Toop «Gyorgy Ligeti», 1999), P. IlItaiinina (R. Stei-
nitz, «Music of the Imagination», 2003), crarrs ®pine-
mana Careca (Friedemann Sallis. La transformation d'un
heritage:Bagatelle op. 6 n 2 de Bela Bartok et Invencio
pour piano de Gyorgy Ligety, 1997); 30ipHuK cTateii mpu-
csraenmid iam’siti [l Jlireri mig penaxiiero J1. Jydecurey
i B. Mapkca («Gyorgy Ligeti Of foreign Lands and
Strange Soundsy», 2011); B Pocii — 3axuiiena auceprarist
P. Pasrynsesa («®oprennanuoe tBopuectso [Apépas JIu-
TeTH: IPOOJIEMBI CTIIISI M BHTepIpeTarmmy Hiokwilt Hos-
ropoz, 2006); Takox BUOaHUK 30ipHUK «/Ipepas Jluretn
JImaHOCTH M TBOpUECTBO» mix pepakiiero FO. Kpetininoi
(1993).

MeTto1o cTarTi € cipoba BUABUTH OCOOIHMBOCTI
BTIJICHHSI COHOPHOI TEXHIKM KOMIIO3HIIii y KaMepHO-iH-
CTpyMeHTabHil TBopyocTi [I. JlireTi.

Buknan ocHoBHOro marepiaay. B kamepHo-iH-
CTPYMEHTaJIbHIH TBOPYOCTI KOMIIO3UTOPA IIPOSIBIISFOTHCS
TaKi pUcH HOro MUCJICHHS SIK BUILIYKaHICTh KOXHOTO eJle-
MEHTY, KAMEPHICTb SIK [TOEHAHHS COJICTIB 1, 0e3yMOBHO,
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coHopHicTh. Ak Bigmivae 0. Kpeiinina: «3a cBo€ro HaTy-
poto Jlireri ckopimie mMaiicTep KaMepHOT MY3HKH, SKIIIO
MaTH Ha yBa3i He KUTbKIiCTb TBOPIB IS OPKECTPY, a iX pe-
aIbHE BHYTPIIIHE HATIOBHEHHS, JIe TIEPEBAYKAIOTh TIPO30Pi
aHcaMOJIeBi €1i30/11 i BUIITyKaHO-BUTOHYEHI 1HCTPYMEH-
TaJIbHI COJI0...». [2, c. 110]

ukn «/lecsate m’ec Aist AyXOBOTO KBIHTETY»
(1968) — TBip, sikuii MOeAHAB y COOI BCI MOXKJIIMBI JUTst
KOMITO3UTOpa 3aco0M BTUICHHS COHOPHOI TEXHIKH,
MPOJIEMOHCTPYBAaB BIUIMB COHOPHHX IUIACTIB, ITyaHTH-
Ji3My, pojib BepTUKai 1 kiactepiB. OnHUM 13 popmo-
TBOPYUX NPUHIMUIIB y LUKII CTa€ YHICOH-KJIAcTep, a
TaKOX MPOCTEXKYETHCS BarOMUI BIUTUB COHOPHOI (hak-
TypH (il pi3HOBHAN) — KITACTEpHOI BEPTUKAJI, JiHEap-
HO1 paKTypH, pyXOMOi TOPH30HTAJII IUTACTIB, COHOPHHUX
TUTACTIB.

Came cOHOpHKaA NMPUBHOCUTH B My3UYHE MHUCTEII-
TBO HOBE BimuyTTs JiHIi i pakrypu. «CoHOpHKA — 1Ie
TeXHiKa KOMIO3UIIi1, IKa onepye TeMOPOCiB3BYUUSIMU
SIK TAKMMH BIJIIIOBITHO 10 1X crieiiivyHMX iIMAHEHTHUX
3aKoHOMIipHOCTEN. [5, ¢. 385] Oxpemuii 3Byk B COHO-
puiti TpanchopMyeThes ad0 B IUIACT, a00 B IUIAMY. 3BY-
KOBHCOTHA AudepeHLianis MakCuMajIbHO NociadieHa
JUTSL KPAIIOTO BUSBIICHHS COHOPHOCTI. JlucKpeTHHi 4ac
MIEPETBOPIOETECS B KOHTHHYQJIBHY HOJIIUIACTOBICTS.
Tpagumiiini GyHKIIOHATHHI BiTHOCHHU TPaHCHOPMY-
IOTBCS B HOBY (DYHKIIIOHAJTBHICTh M)XK YHICOHOM 1 KJIa-
ctepoM. OKpiM COHOPHOT TIACTOBOCTI, B TaHii TEXHIIl
BaXITUBUM (PaKTOPOM CTa€ He AU(EpeHIIHOBaHICTH
3BYKIB BepTUKadi (TOOTO «OCHOBHI MOAii» BinOysa-
I0ThCSl HAa PiBHI COHOPHOI IUISIMM YM COHOPHOTO ILIa-
CcTy).

CoHopHa TexHika Mae pi3Hi rpajauii: Bix MiHiMa-
JBHOTO 70 OpTOJOKcalbHOro. ['pajamii COHOpHHX
SIBHIII B1aJ10 Bu3Hauyae O. MaKIIUriH i BABOAUTH TPiady:
KOJIODHCTHKA — COHOPHKA — COHOpUCTHKA. | X04a naHa
knacudikamis He Oe3lepedHa, 3a CBOEK MIPUPOIOI0
BOHA I10CTa€ Jy’K€ NPaBHIbHOIO. Tak K B KOHKPETHIH
MY3UYHIH MPaKTHII MU 3yCTPidaeMOCs, HAPUKIAL, 3
MOOJMHOKMMH TPHUKJIAJIAMH BUKOPUCTAHHS KJIAaCTEpiB.
A 3 iHIIOTO OOKY, TOTaJHHOK COHOPHCTUKOKO IJIACTIB,
sIK, Hanpukiaam, y TBopuocTi Ilenmepenpkoro. Cif
MiAKPECIIUTH, 1[0 BCTAHOBHUTH TIpajallii COHOPHOCTI 3
TOYKH 30py BHUCOTHOT IU(EPEHIII0BAaHOCTI CTAE CKIa-
JHUM 3aBJIaHHSIM, TaK K CyThb CaMoOro sBuina 0a3y-
€TBCA Ha CIIyXOBOMY cripuifHATTI. COHOpHKa K 3ayBa-
xye T. KropersiH «iepeBenia rapMOHiYHE MUCIIEHHS Ha
SKICHO HOBHMH piBeHb, KON TU]EpeHIiiioBaHa 3BYKO-
BUCOTHICTD <...> DO3UMHSETHCSA B €JMHOMY OapBHC-
TOMY 3By4aHHi». [3, c¢. 200]

COHOpHICTD € SIKICTb 3BYy4YaHHS, JIe Ha MEpIINi
IUIaH BHUCTYIIA€ caMe 3By4YaHHS. 3BYKOBHH KOMIUIEKC
BIJUyBA€THCS K LITHHA, HEOUIMMUI Ha CIyX, BEpTHU-
KaJlb Ta TOPU30HTAJL SKOTO Ha0yBae TEMOPOBOTO 3HA-
yeHHA. COHOPHICTP Iie SIBUIIE KOMIUIEKCHE, Ha HHOTO
BIUTMBAIOTH TEMOD, apTHKYJIAIIs, THHAMIKA, METPOpH-
TMiKa.

1. KoroyTtek po3yMi€ ajgeaTopuky, 5K «...TEXHIKY
KOMITO3HILi1, B sIKiii IIeBHA YaCTHHA IIPOLIECY CTBOPEHHS
MY3UYHOT'O TBOPY, IO CTOCYETHCS POOOTH 3 PI3ZHUMH
€JIEMEHTaMHU 1 TapaMeTpaMH MY3HKH, MiANOPSIKOBaHa
OiIBII YK MEHII KePOBaHill BUMAaAKOBOCTI». [1, ¢. 236]

AJleaTopuKy KOMIIO3HTOP BUKOPHCTOBYE TIILKH KOHT-
pOJILOBaHY, I 3BYK NMPEACTABICHUH K TOYKA 1 SIK JIi-
His. Oxpemi pucu nonekadodii y Jlireri TicHo B3aemo-
JIIOTH 3 COHOPHUKOIO 1 aneaTopukoro. [loBepTatouncs 1o
COHOPHMKH, TO HAWKpalMM [0 3BYYaHHIO COHOPHUHN
edexT HaOyBae MPH BUKOPUCTAHHI CEKYHII i MiKpOiHTe-
pBaiiB. Ilepeiinemo Oe3mocepeHBO 1O aHATI3y BTi-
JIEHHS] COHOpHOI TexHiku y TBopi . Jlireri.

Lukn «/lecsath m’ec AL TyXOBOTO KBIHTETY» —
TBIp 3pUIOro (CepeHBOro) Mepioay KOMIIO3UTOPA, 1e
«CHIMKJIONEisl COHOPHOI TEeXHIKM». BHUKOHaBCHKMIA

ckmang — d¢aeiita (FI in Sol, Fl picc.), ro6oit
(Ob d’amore, Cor. ingl.), krapuer (in B), BanxtopHa
(in F), daror.

Y 1poMy IUKIII BEJIMKOTO 3HAUCHHS Ha0yBa€ KOH-
LEPTHICTH (T1’€CH 3 COIICTOM 1 63 HBOTO).

JecsaTs 1’ec mpeacTasisie COO0I0 MUK KOHTPACT-
HUX MIHIATIOp 1 32 TEMaTH3MOM 1 3a MacIITabamy, i 3a
TemIiamu. Bei 1’ eci MOYKHa YMOBHO MOZUIMTH Ha «CO-
HOPHI» 1 pUTMIYHO-PYXOMIi IIYaHTHJIICTUYHOT'O CKJIay.
Jo nepioi rpynu MokHa BigHectd Ne 1, 3, 5, 6, 9, Bif-
moBinHO 10 Apyroi — Ne 2, 4, 10. Lle cTBOpIOE pi3HIi Te-
MaTH4Hi KOHTPACTH 1 CIIBCTABJICHHS, a TaKOX KOHT-
pact pi3HHX €JEMEHTIB PI3HMX TEXHIK KOMITO3HIIiM.
KoskHa 3 1’ec pezcTaBisie COO00 TICHY MiHIATIOPY.
O0’etHaHHS MiHIATIOP CKJIATAETHCS B 0araTOBUMIpHUI
ik 1m'ec. CTOCOBHO (JOPMH, TO BCE XK TAKH MOXKHA
CKa3aTy, 10 B JAaHOMY IIUKJI IepeBaxae Gopma 3 1BOX
pO3AiNiB, KA TSKi€ YMOBHO O KOHTPACTHOI JBOYAC-
TUHHOI.

[Mepury m’ecy KOMIIO3UTOp BHUPINIYE B COHOPHIMH
TEXHII, sika Tak nputamanHa teopam Jlireri 60-70-x
pokiB. Bech Marepian ckiiagaeTbcs 3 OKPEMHX COHOP-
HUX JIHIH, SIKI CTBOPIOIOTH COHOPHHIA IUIACT, 1€ LE3Y-
paMu € 4M YHICOH, YM «BHII3IKOBO» YTBOPEHHH Kilac-
tep. Kommosurop nparttoe 31 3ByKopsiioM. 3araiom e
CTBOPIOE PO3POCTAaHHS Bifl TOCUTH BY3bKOTO KJIACTEPy
B mepiiomy takTi (es-a-f-g-h), sikuit nocrymnosum cexy-
H/IOBHM PYXOM BrOpYy IPUBOJAUTD JIO JOCUTH MINPOKOTO
COHOPHOTO TUIACTA B Jlialla30Hi MIBTOPH OKTaBH BKiHIT
MepIoi 1’ ecu.

CoHOpHE BiUyTTs MOTIHOIIOE IPUMXJIMBA PHT-
MiKa KOXKHOTO 3 T'OJIOCIB KOJIM, TIPH BII4YTTi HOCTil-
HOTO pPyXy TOJIOCH HE CIIBHAJal0Th OJUH 3 OJHHUM.
Taxe puTMiYHE HECTiBIIA/IIHHS CTBOPIOE BIAYYTTS 11OC-
TIHHOTO PyXy COHOPHOI MacH.

B kynpMiHaIiHHOMY pO3Aiii 3’ BIS€THCS YHICOH,
SIKMH CTa€ aKIEHTOM, TIEBHOIO CMHCIIOBOIO TOYKOIO ISt
BCBOTO TEMAaTHYHOTO PO3BUTKY IHMKIy. [TokazoBum i
Ut i€l m’ecw, 1 uist ctuimo JlireTi crae Te, Mo yHICOH
CiS 1BOMa MOCTYMOBHMH PyXaMH NEPEeXOJHTh B Kiac-
tep h-c-d, skumii moTiM 3BYXyeThcss 0O ceKyHmu C-d,
SIKOIO 3aKiHUyeThCs T’ eca. [liakpecaumo, mo s Mana
CEKyHJIa TAKOX BiJ[irpae 3HaAUCHHS JIEHTKIIACTepy B LU~
kiIi. B ocTaHHROMY TakTi KOMIIO3UTOP HAIMCAB IS
yCiX IHCTPYMEHTIB TpaH] Hay3y, Ik 000B’I3KOBUI CMH-
CJIOBUH aKIIeHT, 0e3 SIKoro He Oyae JOTiYHOTrO 3aBep-
meHHs 1€l mecu. s KOMIO3WTOpa TpaHj mays3a
Jy’Ke Ba)XXJIMBA — 1€ TAKOXK MYy3HKa, ajle My3uKa THIII,
a TUILIA B CBOIO Yepry — Iie OJ{HA i3 CKJIaJI0BOI came Co-
HopHoi my3uku 1. Jlireri. Bes pyxoma ropuzonrans
IUIACTIB TMPOXOJUTH KOMIUIEMEHTAPHO, PO3IIMPIOI0YN
JiarmasoH i TUHAMIKY.
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3aBasKy 00paMIICHHIO TTay3aMU CIIOYATKY 1 BKIHITI
I1’€CH KOMIIO3UTOP KOPUCTYETHCS HE JIUIIE iJIEEI0 MY-
3UKHU-THUII, ajie W 3aBISKN bOMY IpHUHOMY 301TbITy-
€TBCSI MacITad MHUCTELBKOrO ITOJIOTHA, BiANOBIZHO 1
Bupoctae popma. ToMmy maysa Hece JBOSKE CMHCIOBE
3HAYCHHS, [Ie OJUH i3 yMOOIEHNX KOMIIO3UTOPCHKHIX
MPUHAOMIB POOOTH 31 3BYKOM Ta (hOPMOIO.

[Mounnarouu 3 TpeTboi ’ecH B KOXKHIH HACTYIHIH
JlireTi 3MiHIOE IHCTpYMEHTaIbHUH cKiaa (BiJ KBiH-
TETy, KBapTeTy 1 JI0 TPi0), a TAKOXK MPALIOE 3 Pi3HOMA-
HITHUM 3BYKOBHJIOOYBaHHSM, TeMOpajlbHUMH edek-
TaMH i clielliaJbHUMU ITpUiioMaMu IpH Ha KO)KHOMY 1H-
CTPYMEHTI. AJIe IPOTATOM BCHOTO IUKITY 30€epiraeThCs
BaYXJTUBHUI IPUHOM [T KOMITO3UTOPA — [1e PYyX Bif yHi-
COHa JI0 KJlacTepa.

TpeTro 11’ eCy KOMIIO3UTOP 3HOBY ITPOIOBIKYE B CO-
HOpHIi TexHini. Ha BiqMiHy BiJ momepeHix JBOX I°€ec,
y Wil 3MIHIOETBCA IHCTPYMEHTANBHIH CKIaJ (3aMiCTh
Ob, temep Oboe d’amore). B mosimpHOMY Temmi
(Lento) Bcst pyxomMa rOpU30HTANb IUIACTIB MPOXOIUTH
KOMIUIEMEHTAapHO, PO3LIMPIOIOYH J[iara3oH i JMHAMIKY.
Jluiie B JESKUX «TOYKAX», MOXKHA MPOCTEXKUTH 1H-
CTPYMEHTAIIbHY «BEPTHUKAIbY.

Pyxoma ToYKa Bi[UTIKY Y IEPIIOMY TaKTi, B IKOMY
3aKJIaJICHO II0YaTKOBI TOUKH 111 POOOTH 3 MaTepiaioM.
B nepmry wepry cimig BigMITHTH, III0 B IaHii 1’€ci oc-
HOBHY pOJib BiirparoTh cekynaa Ta tepuis (1 1. — h-
des-dis — y Fl, Cl, Fg).

B 2 TakTi y BANTOpHU 3’ ABISIETHCS TOH «CiS», IKHi
MEePEXONTh IUTABHUM, HU3X1IHUM CEKYHIIOBUM PYXOM
BHH3 ¥ TOH «h» — KOMIIO3UTOp MPOBOIUTH iHTOHAIIIFO
MOCTYIIEHEBY (CEKYHAY) BXK€ He BEPTHKAJIBHO, a TOPHU-
30HTAIBHO. Bech nepiimii po3ia modyaoBaHuii Ha 10-
CHTb BYy3bKOMY CEKYHJIOBOMY Ta TEpIIEBO-KBapPTOBOMY
pyci. Oco06arBO 310paHO KOMITIO3UTOP TYT 300pa3uB pH-
TMIYHAH PyX BiJl HAHKOPOTIIHMX TPYITyBaHb (SKi 3yCTPi-
YaIlMCh BCEPEMHI TBOPY) O «HAHTOBIIKNX» (TOOTO BiJ
cenTolyiel, a GaKTHYHO OKTOJICH, CEeKCTONeH, KBIHTO-
JIeH, KBapTOJIeH, Tpionel 10 o1 TpUBAIOCTi). 3HOBY
MPOCTEKYETHCS CEKYHIOBE 3aKIHUCHHS (BEJIMKA CEKy-
H/Ia K B TICPIIiN 1’ €Ci).

3aranoMm y KoxHii m’eci Jlireri mpaitoe 1mo-Ho-
BOMY, 200 OHOBIIIOE SIKICh MOMEHTH COHOPHOI TEXHIKH,
a0o IMOYMHAE «IPATH» 3 BAKOHABCHKUMH LITPUXAMHU, SIK
B HACTYIHIH 1’eci. Y mocriit m’eci (K 1 B 1°sTiil) B oc-
HOBI 3aKJIa/ICHO MPUHITUI PETIETHIII» Y BCIX IHCTpyMe-
HTIB.

B mawiii m’eci comicTom BUcTymae ro6oii. B3araini
BapTO BIJMITHTH, IO KOMIIO3UTOP 3YMIB IIPOTSATOM
BCHOTO IMKJIYy TOKa3aTH TEXHIYHI MOXIIMBOCTI KOX-
HOTO 3 IHCTpYMEHTIB KBiHTeTy. [louaTrkoBuii Kiacrep
YOTHPHOX 1HCTPYMEHTIB KpiM ro0osi, yTBOPIOE CEKYH-
JOBUi Kiactep (CiS-Ces-C-ais). Y KOKHOTo iHCTpyMe-
HTY € CBii iHTOHALIWHUI KOMIIIEKC MpHUTaMaHHUI
came fiomy.

IT’eca cxiamaeTses 3 Tppox po3aiiis (1p. — 1-8 Tt.,
2p. — 9-15 1., 3p. — 16-25 t1.). KoskeH po3mii 3podite-
HUH y CBOEpiAHINA MaHepi HarmucanHsA: | po3ain — kiac-
tepw, 11 po3nin — conopuuii macr, 111 pozain — anearo-
pHKa, IIyM.

[epmmit po3nin Oynyerbes sIK aBa (akTypHHX
wiacta. [lepmunit 3 HUX — y YOTUPHOX IHCTPYMEHTIB
(xpim ro6ost), sIKi IPOBOASATH JOBIUMH TPHBAJIOCTSIMU

(dboHOBI 3BYKHM) KJIACTEPHI 3BYYaHHS, SIKi BITUCYIOTHCS
B 3BYKOPSIHUN NpuHIMIL. JIpyTruii uract — y ro0os, ae
BCE TIOYMHAETHCS 3 PETICTHUIIIH Ha OTHOMY TOHI «0», 1110
MEPEXOAUTH OUTBIT PO3TOPHYTI Macaxi, OTHAK TEX TPi-
OJISIMH, SIK 1 OKpeMi TOHH Y iHIINX iHCTpyMeHTIB. [py-
THIA PO3JiN CpUiiMaeThCs Aemo cTpuManime. B Tpe-
TBOMY PO3JIUJI y TPHOX IHCTPYMEHTIB KOMITIO3UTOP BBO-
JIUTH aJeaTOPUKY.

HIymose 3Byuanus (Fl, Cor, FQ) 3 pisHuM puTM™i-
YHUM O(OPMIICHHSIM CTBOPIOE BEJIMUE3HHH KOHTPACT
JI0 BCHOTO ToNepegHbporo. Taka «BiIMOBa» BiX 3BYKO-
BHCOTHOCTI TE€PEBOJUTh COHOPHE 3BYYaHHS B INyM,
SIKHA BCEPIBHO TPAKTYETHCS COHOPHO. 3aBEpPUIYETHCS
TBip HIyMOM (pJICHTH MiCHA SIKOi TOBHY THUIIHHY YTBO-
PIO€ I1Ba TaKTH T€HEPATHHO]I Iay3H (3HOBY YIIOOICHHUHA
npuiiom JlireTi — COHOPHOI «TUIII»). 3aTadbHUN 3a0yM
i€l I’ €CH MOYKHA BUCIIOBHUTH SIK PyX BiA TpaauIiitHOT
COHOPHKH 1 KJ1acTepiB (depe3 KOHTPACT 3 YHICOHOM), a
TaKOX EJIEMEHTIB aleaTopuku (TYT B PUTMIYHOMY
IUIaHI) 10 IIyMOBOI COHOPHKH i, HAPEUITi, 10 MOBHOI
THIIIL.

Croma m’eca 3ByunTh B mBuakomy temmi (Vivo,
energico). Bona mae uiTky BepTukaib. MiHiaTiopa
CKJIaJA€THCS 3 IBOX KOHTPACTHHX po3ximiB. [lepmmit 3
HHUX — CKJIQJAE€ThCs BUKIFOYHO 3 BEPTHKAJICH 1 IPOTAT-
HYTUX TOHIB B OKpEMHUX iHCTpyMeHTiB. Beck mepmit
PO31iT KOMIIO3UTOP BUKOPUCTAB MPUHOM — OJIMH 1 TOH
caMHil BepTHKAJIBHUHA KJIAacTep, TUTBKH BiH HOTO 3Mi-
HIO€, CHTAPMOHIYHO 3aMiHs€ TOHH, 200 TPOCTO Tepec-
TaBJISIE TOHH 3 OJTHOTO IHCTPYMEHTY B 1HIIMN. 3aBIsSKU
[[bOMY CTBOPIOEThCS e(eKT Pi3HOro TeMOpOBOIo 3BY-
YaHHsI, X04a My3UKaHTH PO3YMIIOTh 1 3HAIOTh B HOMY
TMOJISITa€ LIEH CEeKPET.

s m’eca € AcKpaBUM NPUKIAOM POOOTH 3 BEPTH-
Kau1to. TakuM 4MHOM O/IHAKOBA BEPTHUKAIb 3BYUUTh
PUTMIYHO pi3HO, MPOTE KOKHOMY 3 BUKOHABIIIB JOBO-
JIMTHCSl HE TIOBTOPIOBATUCH, a TPATH Pi3HI MEJIOJIMYHI
ToHU. KOXCEH IHCTpYMEHT rpae SKUiiCh iHTepBal, ¢o-
Hi3M. | KO>)XHOTO pa3y 15l BepTHKaIb OTPUMYE Pi3HE Te-
MOpoBe 3a0apBiieHH. J{7Is pi3HOMAHITTS HE TITBKHU PH-
TMI4HOTO, JIireTi BUKOPUCTOBYE Pi3HI JUHAMIYHI BiATi-
uxu — Sff, sfff, pp, p, f, mp, ffff.

ButpumManuii TOH — 3ByK BUKOHY€E (DYHKIIFO Kpa-
NKH («TOYKH»), 1 3BYK SIK JIiHisl, TOOTO 3ynuHKa (B 1 T.
1[e OJIMH NPOTATHYTHIA TOH «aS», a B 12 T. — 3By4HTh
Kiacrep y Tpeox incrpymentis — Fl, Cl, Cor — «a-g-by).
Le € cBiguenHsM Toro, mo JlireTi nparaHys noexHaTH
aeaTOPUKY 3 COHOPHKOIO. | 1ie He eauHMil Takuil npu-
KJIaJl B IIbOMY ITUKII. AJle OLIbII BATOMOIO JIJIsl KOMIIO-
3UTOpPA BCE TAKU OYJIO MAKCUMAIEHO PI3HOMAHITHO BTi-
JIUTH B TAHOMY IIMKJIi COHOPHY TEXHIKY.

Binpasy nepeiinemo no es’siroi m’ecu. Lle me
OJIHE «Tpioy, Terep st putetitu piccolo, ro6ost Ta kia-
pHera. [I’eca 3By4nuTh Y cTprMaHoMy Temti (SOStenuto,
stridente). 3aranbHe cripsMyBaHHs II’€CH 1 BCst 11 KOH-
Leniiss mo0yIoBaHa Ha pyci B YHICOHY «€Sy» depes
IUIAaBHE CEKYHJIOBE PO3IIMPEHHS /10 CEKYHIOBOTO Kila-
crepy «as-by.

IT’eca — MiHiaTIOpa (3BYYNTH OJIHY XBHIIMHY), SIKa
novnHAeThCs Ha ff MPOHU3ITHBUM, HABITh «KPHIYLLIHMY
3BYKOM «€S» OJIHOYACHO y BCiX (TPhOX) IHCTPYMEHTIB
(FI picc., Ob, Cl). Purmiyna pi3HOMaHITHICTbh TPHOX rO-
JIOCIB CTBOPIOE €(peKT Oe3mepepBHOTO 3ByYaHHS I[LOTO
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ToHY. Best m’eca cTBOpeHa Ik COHOPHE 1 Iy)Ke TydHE
3By4YaHHs, HA TpaHi 6071p0BOTO MOpory. I xoua B KOX-
HOMY TaKTi MOCTiHHO BimOyBarOTbCSA 3MiHH, 3 TOYKH
30py CIyXaIbKOTO CIIPUHHATTS — LI€ €MHE (CTATUIHE»
3By4aHHSA. OIHOYACHO — 1€ HOBHI BUMip COHOPUKH —
SK 3ByYaHHS TPHUBAJIE 1 Ty>Ke TydIHE.

Otxe, KOMIIO3UTOP IS 3aAyMy L€l I’ecu mpar-
HYB, HacaMIIepe BTUIHTH i7IeI0 COHOPHOTO PyXy BiJ €S
(mpyroi okxTaBu) 110 S (TpeThOi OKTaBU y (BIEHTH ITiK-
KOJIO); HE MEHIIl Ba)KJIMBOIO O3HAKOIO CTajla TeMOpoBa
6apBa, six Bucokuii perictp Fl picc, Ob, Cl, a rakox ne
obiiiinocs 6e3 muHamiuHoro BinTinky (ff), i pisaux Te-
XHIK BHIOOYBaHHS 3ByKy. TyT, KilacTepHa BEpTHUKAIIb,
TaK SK 1 B IIONEPEIHIX 11’ €cax MPUCYTHS, aje i MOXKHa
HabaraTto Kparmie npociiakyBaTi. Jlecsra m’eca — me mi-
JICYMyBaHHSI BCbOTO IUKNY. [loeqHaHHS B OCTaHHIN
I’ €ecl BCIX yrKe BiparibOBaHUX TEXHIK i 0araThox eire-
MEHTIB ITOB’SI3aHUX i3 3BYKOM 1 HE TiJBKH.

BucnoBku. Iukn «Jlecsats m’ec mjis AyXOBOTO
KBIHTETY» MeTa(OpUUHO MOYKHA HA3BATH «EHIIUKIIOIE-
JIEF0 COHOPHOI TexHikm» . KoxkHa 3 m’ec mpecTanise
HOBUI1 BapiaHT COHOPHOI (haKTypH 1 pi3HI NPHHIMITN
HOro BHKJIAJCHHS, PO3BUTKY 1 (hOpMOTBOpeHHS. Sk
3aBXXIM B COHOPHIH MY3HIIi, BEITUKOTO (PaKTYpPHOTO i
(hopMoTBOpUOTO 3HAUCHHS HaOyBa€ YHICOH, IO € IIif-
TBEp/DKCHHSAM B AaHOMY IHKIi. BiH (YHICOH) mpoTH-
CTaBJIAETHCS KIACTEPY B PI3HUX (aKTYpHHX yMOBaX, a
(hyHKIIOHATFHA B3a€MO/IISI «YHICOH — KJIacTep» 0arato
B YOMY BH3HAUa€ CHHTAKCHYHI OynoBu i (opmoTBO-
peHHsl. B naHOMy MK Lie BUSABIISIETHCS B KOXKHIH IT°€ci
i Ha piBHI KOMITO3MIIiT BCHOTO LUKy CTa€ OJHHUM 3 OC-
HOBHHUX (hOPMOTBOPYHX NPHHIIHUIIIB.

KoMI103uTOp HpOTAroM BCHOTO LMKy BHUKOPHC-
TaB 0araToO4YMCIICHHI BapiaHTH HaHpPI3HOMaHITHIIIMX
COHOpHUX (akTyp (HanpuKiIaj, KiacTepHa BEPTHKAJb
Nel, 6, 7; mineapHa ¢axtypa y Ne2, 4; pyxoma ropu3o-
HTalb TacTiB B Ne3, 8, coHopHUit miact — Ne5, 9. Jle-
csTa I’eca K (iHABHA IMOE€THANA B cO01 Bei (hakTypHIi
O3HaKH pa3oM.

B nanomy nuxiii BeIyMKe 3HAYEHHS ATIsI ApaMaryp-
Til MalOTh I’€CH, SKi OTPAMYIOTH CBOTO «COJicTay (Ha-
npukian, Ne 2, 6, 8, 10), ToMy 110 CTBOPIOIOTH HHU3KY
BapiaHTIB BUKJIAICHHS COHOPHOTO MaTepiaay — YMOBHO
«3 comicrom». Lle npuBHOCUTE B «JlecsaTh m’ec» Bia-
YYTTSl KOHLIEPTHOCTI, SIKE MPUTAMaHHO CTHIIIO KOMIIO-
3UTOPA, PO IIO0 CBiTYaTh HOTO YHUCICHHI KOHIIEPTH IS
CoJIicTa 3 OPKECTPOM.

[T’ecu, sKi MarOTh CKOPOYECHUI BUKOHABCHKUIT
ckian (Hampuknag, Ne 4, 8, 9) Tex BilirparoTh BaXKIHBY
(yHKIIIIO B ApaMaTyprii HUKITy, CTBOPIOIOTH (aKTypHi
1 CMHUCIIOBI CNaJM HAIPY>KEHHS, BTUIIOIOTH MOMEHTH

KaMepHOTOo 3By4aHHs. JlireTi Haroyonrye Ha TOMy, 10
«IKWUH OW METOJ He BHKOPHCTOBYBAaBCS, BiH BigHO-
CHUTBCS 0 paHille 3a[aHOT0 MY3WYHOTO Pe3yINbTATy i
PpO3pOoOIsIETECS Y BIAOBIAHOCTI 10 BUMOT I[HOTO pe-
3yabTary». [4, c. 206]

Mysuana TtBopuicte /Jl. Jlireri myxe OaraTor-
panna. JJocmimxkenns #oro mukiy «Jlecars m’ec it
JYXOBOTO KBIHTETY» CBIJUUTH PO C(HOPMOBAHY COHO-
pHy TexHiky BracHe /. Jlireri. B xoxHiit n’eci npocre-
JKYIOTBCS PI3HOMAHITHI TMOEJHAHHS COHOPUKU 3 iH-
LIMMH TEXHIKaMH, BUKOHABCbKI MOKJIMBOCTI KOKHOTO
3 IHCTPYMEHTIB, CIOCOOM (POPMOTBOPEHHSL. 3a IOIIOMO-
TOI0 JIOCHIPKEHHS [FOTO IUKIY MU 3MOIJIX TTO3HAHO-
MUTHCA 13 CIIpaBAi MaiiCTepHUM BOJIOIIHHAM COHOPHOI
texHiku kommosutii /. Jlireri. CnpaBemnmuBo cTBep-
JDKYBaTH, 0 TBOPUicTh [l. JlireTi — HaowHHN «My3Ud-
HUH MOCIOHUKY [T Cy9aCHIX KOMIIO3UTOPIB, TOMY IO
KOXeH HACTYIMHHH TBIp BiIKpHBAa€ 3HAHOMI TEXHIKH
KOMITO3MLIT MO-HOBOMY. Bce 3aBisku TOoMy, wLIO
J. Jlireri «HiIKOJNM HE MEepecTaBaB HABYATHCH 1 OYB 3aB-
KIIU Y PO3BHUTKY HE JIMILIe My3UYHOMY, ajie i 30arauy-
BaB CBOi 3HaHHS B JIiTEpaTypi, KyIbTypi Ta HayLi». [0,
preface XVIII]

MaOyTb yepes 1ie Horo TBOpH MOeTHAIN y 001 Bce
PO3MAITTS CydacHHX KOMIIO3UTOPCHKHX TEXHIK, 0CO0-
JIMBHX SIKOCTEHl 3ByKOBHOOYBaHHS, a TaKOX Oe3mepe-
YHO Ty BaroMy 4acTHHKY CaMOi OCOOHMCTOCTI My3HKa-
HTa, SIKa TMPOXOANTH «30JI0TOI0 HHUTKOIO» Kpi3b BCIO
HOT0 TBOpPYY CHAIINHY.
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Statement of the problem. Achievements of the
"archival revolution", involving foreign archival and
historiographical sources to scientific researches, ap-
plying methodological principles of world historical
science of the last quarter of the 20th century, develop-
ing new approaches to the study of World War 1l in-
duced changes in the interpretation of collaboration
problem in Russian historiography. The approaches
urged researchers in the early 1990s to overcome the
ideological barriers in the interpretation of collabora-
tion problem. However, the problem of collaboration
remains the most politicized topic in Russian historical
science, taking into account the necessity to build a pos-
itive image of the state history and influence of the So-
viet inheritance, in which collaboration was interpreted
as a movement based solely on ideological thoughts.
For a quite long time the Russian authorities tried to
conceal the problem of collaboration of Soviet citizens
with the Nazis during World War 1l since it did not fit
into created victorious realities by the authority during
war time. Therefore, vague nature of the concept of his-
toriography and active interest of Russian society com-
plicated the reconsideration of collaboration problem
even more. The interpretation of collaboration became
a major problem of Russian public policy of memory.
Russia endeavored to preserve Soviet vision on the
events and their use in the ideology of the population.
Therefore, discussions about cooperation of Soviet cit-
izens with the occupiers in the Russian historical sci-
ence escalated mainly because of its social significance
and direct control of the government.

Analysis of recent research and publication.
The problem of scientific interpretation of collabora-
tion got an extremely complicated and multidimen-
sional topic in modern Russian historiography and in-
creased a number of debates on this subject among his-
torians in books and periodicals. The research of
collaboration during the Second World War was con-
ducted by the following historians:
S. Drobiazko [4,5], M. Kirsanov [5], B. Kovalev [6,7]
E. Krynko [8], S. Kudryashov [9,10], O. Makarov [12],
P. Polyan [16], M. Semiryaga[17], R. Khisamutdinov
[20], Y. Shantsev [21] and others. These authors de-
scribed some methodological concepts and principles
and new approaches to the problem of collaboration

arisen at the end of the twentieth century in Russian his-
toriography. They outlined evolutionary changes in
contemporary Russian historiography devoted to col-
laboration problem during the Second World War.
Also, they defined some features of this problem in the
concepts of modern Russian historiography, focusing
on the motives of collaboration of Soviet citizens with
the Nazis. M. Semiryaga, E. Krynko defined the con-
cept of "collaboration,” revealed the causes and mo-
tives of collaboration as a social and political, social
and economic phenomena. P. Polyan, B. Kovalo’v fo-
cused their own scientific analysis on the types of col-
laboration and forms of its manifestation, determined
the size of collaborationist movement. S. Kudryashov,
Makarov, E. Shantsev, R. Khisamutdinova described
the state of studying collaboration in contemporary
Russian historiography, analyzed the impact of Soviet
historiography on modern interpretation of collabora-
tion. Although there were numerous researches on col-
laboration during the Second World War, researchers
did not pay enough attention to the impact of public
policy of memory on the development of contemporary
Russian historiography.

The object of the article is to describe the most
important trends of scientific interpretation problem of
collaboration in contemporary Russian historiography
and determine the impact of Russian public policy of
memory on the process of its creation.

Presentation of the main research material. An
active search for new theoretical, conceptual and meth-
odological principles of collaboration interpretation
conducted by Russian scientists, gradually implemen-
tation humanist and anthropocentric approaches to the
study of motives of cooperation of Soviet citizens with
the enemy, “archival revolution”, enrichment of Rus-
sian historical science with achievements of world his-
toriography, formation of historiographical space for
Russian scientists and Russian diasporas, intense local
researches of World War 1l history conducted by local
scientific research centers and institutions, universities,
and some individual historians arose the expansion of
the problem field, source base and research system of
modern Russian history that differs from Soviet histo-
riography by methodological pluralism and attempts to
synthesize the achievements of Russian and foreign
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historiography. Thus, modern historical researches de-
voted to the problem of collaboration include a research
experience of Soviet historical science and modern ap-
proaches of Western historiography. The interaction of
such contradictory factors influenced the development
of historical investigation, provoked debates among
Russian scientists that escalated even more since they
were socially important and under a direct control of
the government [15].

Public policy of memory caused a rigid ideologi-
cal orientation of historical researches on collaboration
problem by implementing memorial laws and strict
control of school narrative. Memorial law, including di-
rection and content of researches on World War 11, es-
tablished the boundaries of scientific knowledge of the
problems of collaboration and school narrative repre-
sented its expectations. This shows that ideological
framework of historical research is reflected best in the
Russian school narrative that points to the direction of
historical research on the issue of collaboration [14, p.
158].

Collaboration in Russian textbooks is depicted as
a universal trend of the military times, typical for all
countries suffered from occupation and implementation
of the Nazi “new order” [11, p.221]. Interpreting the
collaboration issue the authors of Russian textbooks fo-
cused on the scale of exploitation of people and robbing
material resources in the occupied territories, denying
any neutral motives of cooperation of Soviet citizens
with the enemy though [11, p. 212].

Analyzing the Resistance movement in the text-
book historians reasoned only negative motives of col-
laboration with the enemy, paying particular attention
to the activity of the Russian Liberation Army led by
General A. Vlasov and Ukrainian, Baltic and Caucasian
nationalist organizations [3, p. 234]. Ukrainian histo-
rian F. Turchenko aptly noticed that in the Russian text-
book too little attention is paid to members of non-Rus-
sian nationalities of the USSR, although reviewing the
section of the textbook "World War 11. 1941-1945" this
first impression disappears. Since the book mentions
the Baltic, North Caucasian, Ukrainian and Tatar peo-
ple nations who fought in alliance with Germany while
describing collaborationist movement [19].

This phenomenon of collaboration among Rus-
sians in the textbook isn’t even considered, making an
impression that only Russian people have never collab-
orated with the enemy and collaborators were exclu-
sively “criminals” of other nationalities [3, p.221].

Thus, a historical fact of collaboration in Russian
school education is concealed from the history of
World War Il creating subjective improperly grounded
historians’ views in order to preserve Soviet traditions
of interpretation of collaboration issue. Because of this
modern historical Russian school education was af-
fected by public policy of memory which impeded
school narrative development within achievements of
modern historiography. It also determines a direction
and content of historical researches of Russian scien-
tists. Based on school narrative the scientists are trying
to integrate the research results of Soviet and Western
historiography of collaboration problem with the prob-
lem of definition of Soviet citizens with the Nazis.

The definition of “collaboration" caused a fierce
discussion in modern Russian historiography; since
quite many professional historians emotionally per-
ceived practice of contacting Soviet citizens with the
Nazis. By the 1990s, the term "collaboration" isn’t al-
most used by historians to describe collaboration with
the enemy on Soviet territory, but used only to charac-
terize such events on the occupied territories of Europe.
Some historians attempted to detach treason from some
forms of people’s cooperation with occupants justified
by circumstances. The historians used a term with a less
negative meaning than ‘treason’ and called it French
term ‘collaboration’. A foreign origin of the word made
it more neutral in Russian historiography compared to
a term ‘traitor’ which dominated in Russian historiog-
raphy for a quite long time[12, p.185].

One of the first researchers of collaboration be-
tween Soviet citizens and the Nazis M. Semiryaga de-
fined collaboration as a citizens’ assistance to an ag-
gressor during wartime to the detriment of their own
country and people under occupation is defined as trea-
son and according to the international law is a war
crime. He considered contacts of Soviet citizens with
the Nazis to be a social and political phenomenon and
suggested a selective approach to defining an interac-
tion of Soviet citizens with occupants during World
War II and determined dual meaning of the term ‘col-
laboration’: 1) deliberate betrayal that did harm to the
Soviet Union and hindered the fight against the German
occupiers; 2) cooperation or compelled cooperation
with the Nazi regime aimed at survival. The historian
thought it wasn’t good to consider all contacts with the
enemy as treason since then all the occupied population
can be called traitors [17, p. 5].

However, the use of such terms was contradictory
in Russian historiography, as the concepts "traitor" and
"collaborator» are difficult to distinguish and the
boundaries between them are extremely vague and sub-
tle. S. Kudryashov said that the transition from a neutral
to a closer cooperation happened too simply that makes
it impossible to establish the boundaries separating the
interaction with the occupation regime from the coop-
eration with it [10, p. 91]. B. Kovalev did not even no-
tice the difference between interaction and cooperation,
describing the activities of collaborators as treason in
the moral and legal meaning of the term [6, p. 480].
Thus, Russian historians are not ready yet to abandon
the Soviet interpretation of collaboration, considering it
an appropriate expression of legal assessment of collab-
oration with the Nazis [2, c. 480].

Debates on definition of ‘collaboration’ caused
application of a more complicated characteristic of col-
laboration motives in modern Russian historiography.
Most researches tend to consider different reasons for
soviet citizens’ collaboration with the Nazis such as a
rejection of Soviet system and active participation on
the side of the enemy to simply attempt to survive in a
tough condition of occupation or captivity. Supporters
of Soviet interpretation of collaboration problem skep-
tically take the tendency of foreign historiography,
namely portraying Soviet collaborators as victims of
circumstances who were made to cooperate with the
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Nazi authorities and fighting against communist re-
gime. However, they admit that there was such a mo-
tive of collaboration [10, p. 28].

Some modern Russian historians do not take into
consideration Soviet clichés and tend to consider col-
laboration of Soviet citizens as a way of survival under
the occupation. They determined some psychological
motives of collaboration such as fear of Nazi’s cruelty,
attempts to protect and rescue own families, survival in
tough conditions of occupation. The historians empha-
sized on psychological pressure of occupation regime
and Nazi propaganda under which some Soviet citizens
lost their usual political and moral guide [5, p. 60]. Rus-
sian historians thought that under such circumstances
most civilians occurred to be threatened or deceived to
get involved in collaboration with the enemy. POWs
got involved in collaboration mostly because of unbear-
able conditions of captivity, as Soviet authorities re-
fused to cooperate with the Red Cross and sign the Ge-
neva Convention relative to the Treatment of Prisoners
of War, resulted in their non-execution of the Conven-
tion [17, p. 322].

Analyzed the enormity of death rate among Soviet
soldiers, P. Polyan noted that they were kept in unbear-
able conditions. Moreover, historians established that
Soviet law regarded captivity as a crime, as in the So-
viet Union issued a Decree of the Major Command of
the Red Army from 16.08.1941, Ne 270 " About the mil-
itary responsibility for the delivery into captivity and
abandonment of enemy’s weapons”, according to
which Soviet authorities identified all captives with
traitors, forced most of them to cooperate with German
authorities [16, p. 137-138].

Describing motives of military collaboration, his-
torians emphasized Russian Liberation Army of Gen-
eral A. Vlasov, considered in Soviet historiography as
a symbol of treason. In modern Russian historiography
there was even a term ‘vlasovshchyna’. The researchers
tend to consider it as a political phenomenon, resulted
in a number of reasons of major failures at the front and
the fear of Soviet prisoners of revenge for forced cap-
tivity. Analysis of Vlasov’s career did not give any
grounds to Russian historians claim that his collabora-
tion with the enemy was conceived and prepared be-
forehand. Modern Russian historiography interpreted
his decision to ally with Germans as fear of the same
fate that the commander of the Western Front General
D. Pavlov had [12, p. 187].

Therefore, Vlasov decided to win over Soviet sol-
diers and officers who had strained relations with the
Stalinist regime, "securing himself a warm place in the
hierarchy of the Wehrmacht." However, Russian histo-
rians tried to solve the "Vlasov problem™ within moral
and ethical dilemmas whether the General was actually
a traitor or a hero. According to some historians who
adhered the Soviet interpretation of collaboration, a
forced "survival strategy" through collaboration with
the enemy of Soviet citizens was the manifestation of
the "third power", so-called "anti-Stalinist protest™ [20,
p. 123]. Therefore, Vlasov’s movement was morally
justified, although such interpretation is the ground to
deny the legitimacy of the name "World War II" to the
war of the Soviet Union against Nazi Germany and its

allies. They think that the exculpation of collaboration
may lead to exculpation of the Hitler's war against the
Soviet Union. In general, most Russian historians
agreed that Vlasov did not ideologically fight against
Stalin until he was captivated and allied with the enemy
to save his life [1, p. 156; 6, p. 521; 17, p. 327].

In some Russian historical researches on collabo-
ration motives it is emphasized on the fact of active mil-
itary collaboration between German authorities and na-
tional minorities of Soviet Union that was typical for
them since they were influenced by nationalist senti-
ments and counted on the help of Nazi Germany to
build their own state [7, p. 162]. According to O. So-
rokin, there were some particular reasons for treason
among the population of the western regions of the
USSR, connected to the Soviet occupation of these ter-
ritories in 1939-1940, massive repressions and deep-
rooted enmity to Russians [18, p. 10]. In the context of
this, historians analyzed changes in the historiography
of Ukraine and Baltic countries where was political and
legal rehabilitation of collaborators who are nowadays
considered to be major fighters for national independ-
ence. The collaboration between nationalists and Ger-
man authorities is now positively assessed as a fight
method against Soviet occupation for national inde-
pendence. Russian historians did not agree with their
colleagues about collaboration rehabilitation, as nation-
alism can justify collaboration but it doesn’t change the
fact it is treason. Consequently, they think nationalists
who worked with the enemy committed a statutory
crime.

Changes in interpretation of collaboration motives
led to the review of collaboration typology. Most re-
searchers suggested distinguishing collaboration forms
depending on the field citizens cooperated with the en-
emy. S. Kudryashov defined military, political and eco-
nomic (civilian) cooperation. Moreover, he considered
that there was a big difference between work in military
units and participation in fighting with guns in hands.
Therefore, he suggested distinguishing between passive
and active (with guns) military collaboration [9, p. 86].
N. Ramanichev determined four major forms of coop-
eration with the occupiers: 1) political cooperation that
was an activity of national committees (Russian,
Ukrainian, Belarusian, Turkestan, Azerbaijan and oth-
ers claimed to be the government); 2) administrative
cooperation, members of which worked in the local ad-
ministrative authorities established by invaders; 3)
members of economic cooperation worked in industry
and agriculture; 4) military cooperation was a service
with guns in hands on the side of the Third Reich [12,
p. 19]. M. Semiryaga said that the range of forms of
collaboration is quite large, but there are some major
forms such as social, administrative, economic and mil-
itary-political collaboration. He noted that not all of
these actions can be qualified as treason except the lat-
ter type of military and political collaboration [17, p.
11]. V. Malynovskyy suggested classifying collabora-
tion by motives of cooperation with the Nazis [13, p.
165]. This technique identifies "conscious™ collabora-
tion associated with rejection of the Soviet state and
conscious desire to facilitate invaders, and "forced" col-



34 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#1(17), 201

_Lim
yAEEST

laboration manifested through collaboration and gener-
ated by external circumstances to the subject. The term
"pseudo-collaboration” is different because it is perfor-
mance of certain functions in the occupation admin-
istration or police by Resistance movement members|[8,
p.157].

Some historians applied a new method to the clas-
sification of collaboration to detect new areas of trea-
son-collaboration. B. Koval’ov suggested military, eco-
nomic, administrative, ideological, intellectual, mental,
national, children’s and sex collaboration [6, p. 480].
Thus, some approaches of Russian historians demon-
strate that collaboration with a military opponent is
treason and a social issue at the same time related to
different strategies of people’s survival under extreme
conditions of German occupation. In this case the main
criterion to distinguishing cooperation from collabora-
tion was a motive of survival. Therefore, cooperation
types as well as collaboration types can be identified by
the areas of cooperation with occupants: military, polit-
ical, administrative, social, social and cultural, eco-
nomic and others [17, p. 680]. Thus, a lot of Russian
historians applied differentiated approaches to collabo-
rators emphasizing individual approach to each specific
case [4, p. 4-5].

Another new trend in research of collaboration is-
sue was to determine the number of this phenomenon.
Soviet historians did not indicate the total number of
collaborators emphasizing its insignificance. Moreo-
ver, they agreed on views of many western historians
that there were million soviet citizens who cooperated
with the occupants. Russian historians noted that coop-
eration with the enemy wasn’t as big as for example in
France, Belgium or Holland. The historian M. Gareyev
determined that there were 200 thousand of collabora-
tors, 100 thousand of which were in military armed for-
mations. According to S. Kudryashov there were 250-
300 thousand people actively participated in military
cooperation. The total number of collaborators was a
million people . S. Drobyazko thinks there were 1,3-1,5
million of collaborators. N. Romanichev considers the
number of collaborators was 1-1, 5 million. Russian cit-
izens actively interacted through military collaboration.
The number of military formations of collaborators and
cooperators is now a subject for debates; according to
different sources, such formation could consist of 280-
300 thousand people to 1.5 million people. The bulk of
the people, involved in the direct or indirect military
cooperation with the enemy, numbered 4 million peo-
ple Soviet prisoners of war [4, p. 4-5].

The conclusions. Thus, the results of modern his-
torical research by Russian historians discovered a pos-
sibility to distinguish cooperation from collaboration,
applying a criterion of citizen interaction motive with
the occupation regime. Therefore, the essence of coop-
eration is identified as a contact person’s behavior that
does not affect the struggle of his country with the ag-
gressor. These actions are considered by Russian histo-
rians through a legal and moral aspect. However, the
problem of treason during the Second World War in the
works of Russian historians remained unclear, as
unique and extraordinary conditions of military con-

frontation were neglected, instead they continued to re-
search moralization and publicistics, without applying
to the issues of collaboration and cooperation a princi-
ple of historicism. According to Russian historians the
principle of historicism manifested through a moral in-
sight of Soviet models to the problem of cooperation
with the Nazi regime, highlighting the extremely
treacherous behavior of citizens who interacted with
the invaders. Russian historians continue to evaluate
the actions of the Soviet people from the standpoint of
Soviet people model of 1941-1945 but not from moral-
ity, based on the Universal Declaration of Human
Rights. In this context, the problem of collaboration and
cooperation presents professionally empirical power
and at the same time professionally methodological
weakness of Russian historiography, that is not ready
to abandon ethical, political and legal assessments and
categories. However, consideration of key issues and
some aspects of collaboration during the Second World
War proves that there were significant positive im-
provements in its research and coverage, creation of
scientific concepts to highlight a reasoned picture of the
place, role and importance of the Russian people in the
events and processes during the war. However, analyz-
ing the Russian historiography and its interaction with
public policy of memory, it should be noted that the
theme of World War 1l is under control of the state that
restricts a full development of Russian historiography
at the legislative level, adapting it according to Soviet
assessment of collaboration and reducing the possibili-
ties of science activity.
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Tonmascvkuil HayioHarbHUL

nedazoziunutl ynieepcumem imeni B. I Koponenxa,cmapwuti suxiaoay xageopu npago3Hascmed,

icmopuunuil gpaxyrvmem

J0 XAPAKTEPUCTHUKU OB'EKTIB BIJHOCHUH Y COEPI BIJIOKPEMJIEHHSA HEPKBH BIJ
JAEPXKABH I HIKOJIA BIJI HEPKBHU TA 3AT'AJIBHUX ITPABUJI HOBOJAXKEHHA 3 HUMUA

VY cTaTTi B 3aranbHOMY IUIaHI PO3IIAAIOTECS IMTAHHS HOPMATHBHOTO PETYIIIOBAHHS BiJHOCHH IIOAO Pi3HUX
00'eKTiB, 13 SKUMU OyIa MMOB'sI3aHa MOBEIiHKa 0Ci0 pH peanizallii ep>kaBHOI MOMITHKA y cdepi BIIOKPEMIICHHS
LEPKBH BiJ] ACPKABH 1 LIKOJIHU BiJ LEPKBH, JAETHCS CIPOoda XapaKTePHUCTHKU KX 00'€KTIB 32 BUIOBUMH O3HAKAMH

Ta OIMKC MPABUJI IIOBOXKEHHSI 3 HUMH PI3HHUX CY0'€KTIB.

3aKOHOMABCTBO MO PENriiiHi KyJIbTH, peliriiHa oOI[MHA, KYJIbTOBE MaWHO, IMpaBUja MOBEIIHKH i3
KyJIBTOBHM MalfHOM, JIii cy0'eKTiB, pyXoMe i HepyxoMe MaiiHo, iHpopmarlis.
To the characteristics of objects relations in the separations of church and state and school and church and

general rules of conduct with them.

The article in general terms describes the issue of regulatory relations the various object which was related
behavior of people in the implementation of state policy in the separation of church and state and school and

church.

An attempt of the characterictics of these odjects by specific signs and description of the handling different

subjects with them are given in this article.

The legistation about religious cults, religious community , religious property, rules of conduct with religious
property ,actions of subjects , movable and immovable property , information.

I3 mporomnomenHsaM pansHChKOi BIagu B YKpaiHi
CTBOpEHa OLTBIIOBHKAMU JIepXKaBa BAajacs J0 aKTHUB-
HOTO PEryJIIOBaHHS BiHOCHH, MOB'A3aHUX 13 BipoCIHO-
BiJaHHSIM.

[MoTpi6GHO 3a3HaunTH Te, IO JaHa chepa cycHiyib-
HHX BiZJTHOCHH € JOCHTb BOXXJIMBOIO 1 710 Hel OyB NPUKY-
TUH iHTepec 0arathoX MOCHITHHKIB. B 1bOMY KOH-
TeKCTi moTpiOHO 3ragatu npaii M. ['onoxroro «Pajs-
HCbKE 3aKOHOAABCTBO NPO peJiridHi KynbTn», I

®ionetoBa «llepkoBb M TOCYIapCTBO MO COBETCKOMY
mpaBy»; JI. JIpsxoHoBa «CoOBETCKHE 3aKOHBI M Iep-
koB», M. Tlepcuns «OTaeneHne MepkBu OT TOCyIapc-
TBa U Kokl oT IiepkBu B CCCPy», O. Bemukosa «Co-
BETCKHE 3aKOHBI O PEUTHO3HbIX KynbTax», M. Cra-
meBchbKkoro  «CoualucTUYecKoe TrocylJapcTBO U
penuruo3nsie o0beauHeHU», B. KitoukoBa «CoBetc-
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KO€ TOoCyJIapcTBO U 1epkoBby», B. Ilamenka «IIpaBoc-
JaB's B HOBITHIM icTopii Ykpainw» ( mpams Mae 24 gac-
THHH).

[IpenmeTroM mocHimKeHHS HAyKOBIIB CTalld OK-
peMi muTaHHS BiIHOCHH AeprkaBu i nepksu. Ha manunit
yac HacTae rmorpeda TOCTIAUTH MUTAHHS, IO TIOB'A3aH1
13 BU3HAYEHHSIM KOJIa 00'€KTIB, sIKi OYJIM BTSATHYTI B Op-
0iTy MpPaBOBOr'O PETYIIOBaHHS BiJHOCHH Y cdepi Bio-
KpPEeMJICHHS IIEPKBH BiJl A€p>KaBH Ta IKOJH Bil HEPKBU
Ta BU3HAYEHHSM NpaBHJ MOBEIIHKH CY0'€KTIB 10O
HHX.

[epmnm y yaci HOpMATHBHUM aKTOM, IO PETy-
JIFOBAaB BIAHOCHHU IO BipOCHOBIIaHHIO Y O1TBIIOBHIIb-
Kii gepkaBi B YkpaiHi ctaB Jlekper mo Bimokpem-
JICHHIO IICPKBH BiJ AepPKaBH 1 IIKOJH BiJ] IEPKBH, HOTO
Oyno Bumano 22 ciuasg 1919 poxy TumuacoBum poOit-
HUYO-CEITHCHKUM YPAJIOM YKpaiHH.

VY OGepesni 1919 poky Ha III Bceykpaincbkomy
3'[3ni pan Oyna mpuiinsta Koneruryuis YkpaiHcbkol
Corianmictuynoi PansHcbkoi PecnyOuiku, ska aexia-
pyBaJia rpaBa i 000B'SI3KH «ITPALIOIOYOT0 1 eKCILTyaTO-
BaHOTO Hapony Ykpainu». OJHUM i3 TaKUX MpaB Ha-
pojy OyJI0 MPOTOJIOIICHO MPaBoO Ha CBOOOTY COBICTi [1,
cT.23]. Bra3zaHa KOHCTUTYIIiITHa HOpMa BU3HAYANIA, IO
3 METOIO IIPUIIMHEHHS MOXIIMBOCTI BUKOPHUCTAHHS pe-
Jirii i mepKkBU B i iHTepecaxX 3aJUIICHHS KJIaCOBOTO
Jamy, IepKBa BiIOKpeMIIIOBAaNacs BiX JepkaBH i 3a
BCiMa rpoMajiTHAMH BH3HABAJIOCS IPaBO MpOINAraHIu
pEINiriifHuX HayK, 32 YMOBH, IO BOHH HE TMEPECIiTy-
BaJIA KOJHMX COIL{ANbHUX 1 MOMITHYHHX 3aBJaHbL, Ta
NpaBo MpONAaraHaAnd aHTHPENIriiiHuX HayK, , 32 YMOBH,
IO I HE CYNEePEeYI0 KOMYHICTUYHUAM Morsigam. 3i
3MICTY AaHOi KOHCTHUTYLIHHOT HOPMH BOA4a€eThCs Ta-
KUl 00'€KT peryJyioBaHHs SK NpPaBO OCOOM 1 MpaBo
ocobu Ha BiacHi aii. Sk Bigzuauas I1. Smun, came 3a-
KOHOJIaBU€ 3aTBEPUKEHHS BIIOKPEMJICHHS IEPKBH BiJ
JIEpKaBy CTAJI0 HAWBa)KIIMBIIIOIO TapaHTi€r0 cBoOOIU
coBicTi[2, ¢.17].

VY nojanboMy ynoBHOBRKCHUM Ha T€ OpraHaMH
JIep>KaBHOT BJIaJIM BUIABAJINCSI HOPMATHUBHI aKTH, IO Y
CBOIill CYKYITHOCTI CTBOPHJIM 3aKOHOIABCTBO, SIKE IO
CBOIH CyTI CTaJI0 aHTUPENITTHHUM.

Hekperom ypsiny Bix 22 ciynst 1919 poky Oysio 3a-
6oponeno B Mexax YCPP BumaBatu Oy/b-siKi MiCIeBi
3aKOHHU a00 MOCTAaHOBH, SIKi O yTHCHIOBaJIM ab0 0OMe-
KyBaJIl CBOOOY COBiCTi a00 BCTAHOBIIIOBAJH SIKi-HE-
Oynp nmepeBaru abo npuBiiei Ha OCHOBI BipOCHOBiTHOT
NpUHAIEeXKHOCTI rpoMaisiH. Llum Oyno 3abe3neueHo ra-
paHTyBaHHS IpaB 0coOM y cdepi BipoCIIOBiIaHHS.

BaxnuBuMHM HOPMAaTHBHUMHM aKTaMH, 110 BH3HA-
YaJi IIPaBOBE ITOJIOKEHHS Pi3HUX 00'€KTIB BITHOCHH Y
nJociimpkenHi cranu [usiapHui koneke YCPP, 3eme-
neHUN kopekc YCPP, Komekc 3akoHiB mpo mpailto
YCPP, Kpuminansuuii kogexc YCPP. Bonu peryio-
BaJM pi3Hi chepu BigHOCHH, ane 3avinanu i chepy pe-
niridHuX BigHOCHH. 3 yrBopeHHsM CPCP y 1922 pomi
BiOynmucs cepio3Hi 3MiHHM y TOJITHYHOMY PO3BHUTKY
VYkpainu, po3nodancs Mpoiec BceOiTHOT0 0OMEKEHHS
nepxaBHOTo cyBepenitety Y CPP i 3akoHOMaBCTBO YK-
paiHU CTPIMKO IHTErpyBasioCsl 3arajbHOCOIO3HE 3aKO-
HOZABCTBO, JUIA SIKOTO OyJIM XapaKTepHUMH BHKJIIOY-
HUH LEHTpPaNi3M 1 BiACYTHICTh T'YMaHICTUYHUX Havaj
[3,c.209].

3 MeToro peaiizarii MPUAHATHX 3aKOHOIABYHX
aKTiB KOMIIETEHTHI OPTaHU BUKOHABYOI BIIaJ¥ BUJAIOTh
Pi3HI 3a 3MICTOM TIPaBOBOTO PETYIIOBAaHHS aKkTH. Tak,
Haponanm xomicapiarom rocturii 10 mucromanga 1920
poky Oymo Bumano «IHCTPYKILiIO MpPO 3aCTOCYBaHHSA
3aKOHOTIONIOKEHb M0 BIJOKPEMJICHHIO MEPKBH Bif
JIep’KaBH Ta IIKOJIU BiJ LepkBW» . Y 3micti [HCTpyKIiT
3BepTanacs yBara Ha IiaBy TpeTro wiel [HeTpykmii, sika
BU3HAYaja MpaBWia IOBO/DKEHHS 13  MaifHOM,
MIPU3HAYEHUM JIJIsI BUMHEHHS PENiriiHUX oOpsiB, a y
IV1aBi YETBEPTiH, sIka BU3HAYasa IpaBuiia MOBOIKSHHS
3 «IHIIMM MaiHOM», Y IaBi II'ATid MOBa HILIa Ipo
METPUYHI KHUTH.

IToctanoBoro Bceykpaincbkoro lLleHnTpanbHOro
Buxonasuoro Kowmirery Bix 1 mucromama 1922 poky
OyIo BHECEHO 3MiHU A0 chepr YIpaBIiHCHKHAX BiTHO-
CHH. 3TiJHO 3 MM aKTOM BiJIUT IO BiJOKPEMIICHHIO
LIEPKBU Bi JepkaBH Ta HOTO OpraHd Ha MICIIIX Tepe-
JaBanucs i3 BinaHHs HapomHoro xomicapiaty 0CTHIIT
1o HaponHoro xomicapiaty BHYTpIILIHIX CITpaB 3i ITa-
Tamu Ta ¢inancamu [4, apk.5]. ApxiBHi Jkepena cBij-
4aTh Mpo Te, o opranu HapoaHoro komicapiaty BHY-
TPIIIHIX CIIPaB y MOAAJBLIOMY NPOBOIMIN TMOJITHKY
JepKaBH 110 BiOKPEMJICHHIO IEPKBH Bix JepKaBU
OUTBII >KOPCTKO, BUMAarajid HEYXWJIFHOTO i CBO€Yac-
HOTO BUKOHAHHSI iX po3mopsypKeHb. Y depBHiI 1923
poxy HKBC, 3BepTarouuch A0 ryOepHCHKHX BiIIilliB
YIpaBIIiHHSA, HAaroJOIIyBaB Ha TOMY, IO HA/IA€ BAXKIIH-
BOTO 3HaUCHHS POOOTI MO BiTOKPEMIICHHIO IIEPKBHU Bif
nepxasu [5, apk.50].

B nmucronani 1922 poky Beeykpaincbkuii LenTpa-
npHui BukonaBunii KomiteT BumaB mocranoBy «IIpo
MOPSIIOK PeECTpallii TOBAPKUCTB 1 COO3IB, HE MepeciTi-
JYIOUH METH OTPUMAaHHsI TPUOYTKIB 1 TOPSAKY HATJISI LY
3a HUMUY. L{i€10 MOCTAaHOBOO y CBOIM MisUTBHOCTI KEpy-
BaJIMCS BIAIIOBIIHI OPTaHN BUKOHABYOI BIaTU Ha Mic-
X, 30KpeMa TyOepHChKI MIKBIIOMYi KOMicii y crpa-
Bax mpo ToBapucTsa i crinku ( [yoMEKOCO).

Jii opraHiB BmagM Ha MiCIIX IOCTIHHO
KOHTPOJTIOBAJINCS BUIIIMMH KEPIBHUMHM opraHamu. Tak,
y mupkysipi 3a Ne 58/c Bix 24.10.1924 poxy Haponguamii
KoMicapiaT BHYTPIIIHIX CIIpaB 3acTepiraB HaYalbHHKA
UYepHIriBcbKOro  ryOepHCHKOrO — aJMiHICTPaTHBHOTO
BiIJITy B TOMY, 110 Y JIJIOBOJCTBI aIMiHICTPaTHBHOTO
BiZITy HI B SKOMY BHIAJKy HE MOXYTh nepeOyBaTH
JOKYMEHTH, 110 BIAKPUTO JHUKTYIOTh IEPKOBHY
TIOJITHKY 1 III0 MOXYTB IPH HEA0AJIOMY BiHOIIECHHI 10
HUX KOMIIPOMETYBAaTH OpraHu pajsHchKol Brmamu. Lli
JIOKyMEHTH, sIK 3a3HadaB Hapkom, Manu OyTH HeraitHo
BuirydeHi 1 3HumieHi. [IpoBeneHHS X 0coOIMBO
CEKPETHOTO JIMCTYBaHHS MaJlo OyTH 30CEpeKeHO
BUKJIIOYHO B PYKax WIEHIB mapTii OUIBIIOBUKIB [0,
apk.2].

Hupkynspom y kBiTHI 1922 poky micueBi opranu
MUJTiIIiT 3000B'13yBaNUCs 10 BUNHEHHS aKTUBHUX JIiH, a
caMe: Ha BeChb 4ac IPOBEJEHHs oreparii Mo BHIY-
YEHHIO [IEPKOBHMX ILIHHOCTEH BOHM Malld MaKCHUMa-
JIbHO TOCHJINTH CIIOCTEPEKEHHS 32 30€PEeKESHHSIM I'PO-
Ma/ITHaMH TIOBHOTO MOPSIJIKY 1 CITOKOI0. 3 HI€I0 METOI0
Manu OyTH BUAUICHI 0COOJMBI IMOCKIICHI YEProBi Yac-
THHHU 1 pO3TalloBaHi BOHU Maiu OyTH MOOIU3y Micls
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poBenieHHs orepartii [7, apk.12]. B nanomy pasi 00'e-
KTOM PETYTIOBAHHS BUCTYMNAIOTh il MiAMOPIIKOBAHUX
MiXx co00F0 OpraHiB JAep>KaBHOI BIIa/IH.

AIMiHICTPaTUBHUM OpraHaMH Ha MiCIIfX, SKi 0e3-
MOCEpPETHBO BTUTIOBAIH B XKUTTSA MOJ0XKEHHA [lekpery
PO BiMOKpEMJICHHS LEPKBH Bix AEp)KaBU , CTald
palioOHHI BUKOHaBYi KOMITETH i caMe BOHH Oe3rnocepe-
JTHBO KOHTAaKTYBaJIH i3 peniriiinum pyxoM. L pobora
MPOBOJIMIIACH TIiJ] OCOOMCTHUM KEpIBHUITBOM TOJIB
pPaiBUKOHKOMIB 1 caMe Ha HUX MOKJIAIanocs 3aBiTy-
BaHHS aJMIHICTPAaTUBHOIO YaCTHHOIO.

Y poboTi MO BIIOKPEMJICHHIO LIEPKBH Bif JAep-
JKaBM PaBUKOHKOMH BHKOHYBAJIH UMK psa QyHKIIIH
( Taka mismBHICTH Oyiia 00'€KTOM IPABOBOTO PETYITIO-
BaHHJ), a caMe:

TIPUHHSIIA CTATYTH PETITriHHUX TOBAPUCTB Ta 1HIII
HEOOXiIHI I peecTpamnii JOKYMEHTH 1 Yepe3 OKpYKHi
aJMIiHICTPATHBHI BiIIUTH HATIPABIUIN IX IO TYOSPHCH-
KUX JIIKBIAALIHUX KOMICIH y cripaBax mpo TOBapHCTBa
i cotosu (I'yoMEKOCO);

nepeyKiIafaii JOTOBOPH Ha KOPUCTYBaHHS MOJIH-
TOBHUMH OYiBJISIMU TiCJIs TONIEPEAHBOT IIEPEBIPKU Ha-
SIBHOCT1 KyJIbTOBOTO MaiiHa y BiNNOBiAHIN OyiBiIi;

3MIIACHIOBAIM KOHTPOJIb 3a MiSUTBHICTIO peiriii-
HHUX TOBapuCTB, 30KpEMa 3a BUYMHEHHIM ITyOIIYHHX
peniriifHuX nepeMoHii [8, apk.15].

OO0'eKTOM TIPaBOBOTO PETYJIIOBAHHSA OYJIH TaKOX
Oii BIpyOUHX , peNiriiHuX OOIIMH, CITy)KHUTEIIB
KynbeTy. B cepmHi 1922 poky XapkiBCbKUM I'yOepHCH-
KUM BiJJIIJIOM yNpaBiiHHS OyB 3aTBEPIUKEHHH CTATYT
XapkiBcbKoi €Bpeiicbkol peniriiinol oOmuHu. Lum
CTaTyTOM BH3HAUYaNOCsS IPaBO OOIIMHM OPEHAYBATH i
YTpUMYBaTH OOTrOCIaBChKI KypcH AJist 0ci0, siKi Jgocs-
riu Biky 18 pokiB [9, apk.2].

Unenu peniriiinoi o6muHKu [ToKpOBCBbKOT LIEpKBU
cena Kaprmuniku Octepchkoro paiiony UepHTiBch-
KOT'0 OKPYTY MOTO/KYBAIUCS YKIACTH HOBUH THIIOBUI
JIOTOBip KOPHUCTYBaHHS KYJIFTOBOIO OYyIIBJICIO Ta Maii-
HOM, IO B Hilf 3HAXOAMJIOCS 1 PO CBOIO 3rOJy Haja-
BIN PO3MUCKY YepHIriBcbkoMy OKpy>KHOMY Buko-
HaBYOMY KoMiTeTy Pamu poOiTHUYNX, CENTHCHKUX 1 Ue-
PBOHOApPMIiiCbKUX JemyTaTiB. 3 OOIIMHM P Bpy4YEHHI1
OnaHka oroBopy Oyia CTSATHyTa cyma BapTocTi HOro
BUT'OTOBJICHHS 1 CKJIajiajia BOHA 4 KOIIKK 30JI0TOM I10
Kypcy Ha JieHb ciutatu [ 10, apk.121].

Y 1927 pomi xypHan «be3BipHHUK» MOBiAOMIISIB
yuTayam npo Te, 1o 3a pimeHHsM Bepxupo-Carapis-
CBKOI ClTbChKOT paau Ha KOHOTOMIIMHI MiCIIEBU JKU-
TeJb, KOJHITHIA YepBOHOAPMIEIh, 32 IBA JHI CEpe]I Ha-
ceneHHs 3i0paB 60 kpO. as poBeseHHS MOJEOHIB i
BiJIaB X CBSIIEHUKOBI. [T0BITOMITSUTOCS TAKOXK TIPO Te,
110 micis 1iel piHaHCOBOT akWii 110 ceTy MOMIMPUIINCS
YYTKH TpO Te, L0 pajsHChbKa Biiajga Bu3Hana bora i
TOMY Jloriomarae naHoBi. Llfo mozito Ha cTopiHKaxX xKy-
pHaJy BHCBITIIIOBAJIN SK HETAaTHBHY B MiSIIBHOCTI Mic-
1eBux oprauis Biaau [11, ¢.56].

Ha Biguomenus ["agsmupkol moBiTOBOT JIIKBIAALIIH-
HOT KOMICIii MO BiJIOKpEMIJICHHIO IIEPKBH BiJl I€pP>KaBH 32
Ne 33 Big 24 rpynas 1921 poky raasupKuii TpoMajch-
KU paBUH MOBIIOMIISIB, 1110 IPU MOJIMTOBHOMY Oyau-
HKY KOILUTIB HEMa€, 32 BUHATKOM TUCSYi KapOOBaHLIB,
sIKi OyJIM BHECCHI JI0 Ka3HauelcTsa [12, apk.9].

O0'eKTOM IIPABOBOTO PETYJIIOBAHHS 32 PI3HOMaHi-
THUMHU IOPUAWYHUMH aKTaMH BUCTYNalN HPEIAMETH
MaTepiallbHOTO CBITY. AHAJI3yIOYH 3MICT HOPMATHB-
HUX aKTiB Ta HOPMATHBHI JDKepena, MOXKHa BKa3aTH Ha
Take HepyxoMme MaifHo: OyxiBii, cropynu, OyIWHKH,
3eMJIIO Ta pyXoMe MaifHo: medaTku ( OJarouymHHI i 1me-
PKOBHI), KOIITH, iIKOHHU, KOIITOBHE KaMiHHS, pPi3HOMa-
HITHI KYJIbTOBI IpeaMeTH ( SK-TO, KOBILIKK), pi3HOMa-
HITHI JOKyMEHTH ( Tariepy rpoMajn, METPHYHI KHUTH,
OITMCH LIEPKOBHOTO MaifHa, IHBEHTAPHI KHUTH Ta 1HIIIE).

VY BioMocTsiX mpo 1epkBy cB. Mukoinu cena Co-
pokomrry OcTepcbKoro NoBiTy Ha YepHIiriBImuHI MoBi-
JOMJISITOCS, T0 30yAoBaHa BoHa Oyna B 1869 pomi 3a
paxyHOK KOIUTiB NpuxokaH. bymyBamacsi mepksa 3a
IUTAHOM, 3aTBEPKCHAM OYIiBEJFHUM BiIAIJICHHAM
pu TYOepHCEKOMY TpaBJIiHHI, cama IiepkBa Oyna je-
PpeB'sHOIO, 1 nepeB'sHOO Oyna a3BiHuns [ 13, apk.45].

KuiBcpKOI0 KOMICi€I0 TI0 BHITYYCHHIO I[IHHOCTEH
Oynu BiJiHalIeH] NPUXOBaHI  JTyXOBEHCTBOM
MuxaiiniBchbkoro MOHAcTHps IiHHI peui. Cepen ux
pedeiil HalWOINBII HIHHUMU Oy JOPOTi 30JI0Ti IKOHH,
npukparieHi giamantamu. Takox Oyno BigHaigeHo 15
myniB cpibna [14, apk.28].

YV moBOmKeHHi 13 00'€KTaMU KyJIFTOBOTO TpH3HA-
YEeHHsI HOPMH ITPaBa, 110 OyJIH 3aKpiIUICH] Y 3aKOHOAB-
CTBI, BU3HAYAIHN KiJIbKa IPaBOMOYHOCTEH cy0'ekTiB. Lle
Oyna Tpiaga cy0'eKTHBHUX IIpaB i BKJIFOYAJla BOHA MO-
XKIIMBOCTI TAKOTO IUIaHYy:

1)cy0'ekT MaB mpaBo, TOOTO MIr MiSTH MEBHHM
YUHOM 3a BJIaCHOIO BOJICIO — CB1IOMO LIUIECIIPAMOBAHO
BUMHATH Ti UM 1HII [JiT;

1)cyO'ekT MIir BHMaraTd JAOTPHUMAHHS BHMOT
NEeBHOI MOBEOIHKH BiJ 1HINIOI 0COOM — ydYacHHUKa
BIJITIOBITHUX MTPABOBITHOCHH;

Cy0'eKT MIr' 3BEPHYTHUCH JI0 OpraHy JAep)KaBHOI
BJIaJIH, 30KpeMa JI0 CYAY, 3a 3aXHCTOM CBOTO ITOpYyIIIe-
HOro mpaBa. be3ymMoBHO, 10 mpu peanizarnii HalaHUX
IpaB Cy0'eKT OJIHO3HAYHO MaB BUKOHYBATH ITOKJIA/ICH]
Ha HBOTO OOOB'SI3KM 1 JOTPUMYBATUCS] BCTAHOBIECHHUX
JepKaBolo 3a00poH. B skoCTi iMrocTpartii sOro mojo-
JKSHHs 3BepHeMocs 110 3micty 1.9 «laerpykuii Hapon-
HOT'0 KoMicapiaTy FOCTHILIT PO 3aCTOCYBaHHS 3aKOHO-
TIOJIO’KEHB TI0 BIJOKPEMIJICHHIO LIEPKBU BiJ| IEP)KaBH Ta
HIKOJIM BiJ IIEPKBU». Y 1ill HOPMi BKa3yBaJoCs Ha Te,
IO 1Ii 32aKOHHI MOCTAHOBHU 1 PO3MOPSPKEHHSI OPTaHiB
pansHCHKOI BIaau Oyu 000B'I3KOBUMHU JIJISI TTOCITiIOB-
HUKIB yCiX BipOCIIOBiJJaHb 1 BIPOBUEHb, 1 )KOJIEH 13 HUX,
He3aJIe)KHO BiJ 3aliMaHoro wicus y ciyxO00Biit
iepapxii, He Mir BIAMOBITUCS TiJ 3arpo30l0
BiJINIOBiJAIGHOCTI TIEpe]] PEBONIOLIHHIUM CYAOM BiJ
THX aKTiB.

[Tpn peanizauii npas, BU3SHAYCHUX aKTaMH aHTH-
PpenirifHOro 3aKOHOJAaBCTBA, OPTAHH JePKABHOI BIIAAH
3000B'13aHi1 OyJIM YMHUTH aKTHBHI Jii i, 30KpemMa, Ipu
3MiACHEHH] CBOiX KOHTponbHUX (yHKIiH. Ha BuUMOTry
mupkymnsapi HKBC Bix 2 rpyaus 1921 poky Bci Ty0 mi-
JBIJIUTH KOMITETiB HE3aMOXKHUX CEJISTH Malld MPOBe-
CTH TIEPEBIpPKY MOCTAHOB MiCIIEBUX KOMHE3aMiB i CKa-
CYBaTH Ti 3 HUX, SIKi OyJIM NPUIHATI HA KOPUCTH JTyXO-
BEHCTBY, @ TaKO)XX BXKMTH 3aXOJ¥ BIUIMBY 10 TaKHX
KOMITETIB HE3aMOKHHMX celisiH. BuHeceHHs KoMHe3a-
MaMH SIKUX-HeOy/b TOCTAaHOB Ha KOPUCTh JyXOBEHCTBA
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PO3ITiHIOBAJIOCS SIK 3pajia iHTepecaM HEe3aMOXKHOTO ce-
JITHCTBA 1 «yChbOMY TpaIfiorouomy Jroay» [ 15, apk.46].

Peasizamnito mpaBOMOYHOCTI IO 3aXUCTY TpaB iH-
mHX cy0'€KTIB MH MOXXEMO TPOCTEKUTH Ha TPHKIIAMII
niit Beeykpaincekoi IIpaBocnaBuoi IlepxoBnoi Pamn
(mami BIILIP), sika He MOTOHKYIOUNCH 13 3aIIpOBaKEH-
HSM ONOJATKyBaHHs CBsieHHocHyxurTenis BIILP,
3BEpPHYJIOCS 13 KIONOTaHHAM J0 BceykpaiHchkoro
HenTpansroro Bukonasuoro Komitety. Y cBoeMy 3Be-
PHEHHI /10 opraHy aepsxaBHoi Biaagau BITLIP 3a3navana,
110 3aKkoHoaBcTBO Y CPP He TibKY HE cripusie CilyKHu-
TEJNSIM KyJIBTY OTPUMATH MaTepiajibHi IpUOyTKH, a Ha-
BiTh HABIIAKH TaJIbMYE IIe, OCKITBKH IM030aBIIsIE€ IEPKO-
BHI YCTaHOBH TpaB opuan4Hoi ocobu. Kpim Toro, y
IIFOMY 3BEpHEHHI 3a3HAaYasiocs, M0 OCKUIBKH IIpalld
CBSIIICHUKA HE Ma€ XapaKTep «IIepCOHAIBHO-1HANBITY-
ANBHOT», TO CIDTAYyBaTH BapTiCTh MATEHTY AK crenni-
YHOTO TOAATKY B IIMCHOCTI Malla peliriifHa rpoMana.
VY 3BepHEHHI TAaKOX 3a3HAYaJOCs, I OIOJATKYBaHHS
peniriiinux rpomaz cynepeuuiio 3micty m.2 Jlekpery
PO BiIOKPEMIICHHS LIEPKBH BiJl IepKaBH Ta LIKOJIHU Bif
LepKBU. 3Baxkaroun Ha BUeBukianeHe, BITIP mpo-
xana KuiBchkuil ryOepHChKuid (iHAHCOBHH BiLILN 3Be-
PHYTHCS 10 IICHTPaJIbHAX OPTaHiB Aep>KaBHOI BIAIH 3
MUTAaHHSIM HaJaHHSA BKa3iBOK 1 PO3'ICHEHb MO 3Bilb-
HCHHIO CBSIIIICHOCITYKUTENIB YKpaiHChKOI aBTOKe(da-
JBHOT MPaBOCIIABHOI IEPKBH Ha OTPHMaHHS MATCHTIB
Ha TIPaBO CBAMECHOIISHHA [16, apk.1].

Bimomi Takox YucenbHI (haKTH 3BEpPHEHHS pei-
THAX OOIIKH JI0 OPTaHiB JepKaBH i3 3asiBAMH IIPO 3a-
XHCT CBOIX MpaB. 3aKpUTTS LIEPKOB HAa OCHOBI pillleHb
OKPYXKHUX BUKOHABYMX KOMITETIB Ta pallOHHMX BUKO-
HaBYMX KOMITETIB, 110 MPUIIMAaINCs HUMH Ha BIACHUMN
PO3CyI, CIPUYMHHUIIO YHCIICHH] 3BEPHEHHS IPOMAISH 31
ckapramu Ha Taki nii 1o Beeykpaincbkoro LleHTpans-
Horo BuxonaBworo Kowmirery Ta mo Pagm Hapomamx
Kowmicapis. Taxki aii cnonykamu HKBC 3BepryTHCS 13
MUPKYISIPOM 110 TYOSpPHCHKHX BIIUIIB FOCTUII. Y
MUPKYIIPi CTaBHIIACS BUMOTA Y ITOJANBIIOMY HE IOy~
CKaTH 3aKPHUTTS EPKOB OKPYKHIMH BUKOHABYUMH KO-
MiTeTaMH Ta palOHHUMH BUKOHABYHMH KOMITETaMH Ha
BJIaCHUH PO3CYJ] Ta BUMarajocsi BAHHUX B yXHJICHHI
BiJl BUKOHaHHS PO3NOPSAPKEHb LEHTPAIBHOTO Oprany
BJIa (U MPUTSATYBATH JI0 BiAMOBiAaabHOCTI [17, apk.53].

OO0'eKTOM TIPaBOBOTO PETYJIIOBaHHS Oylia TaKoX
iHpopmamig. AKTUBHHH 306ip iHpopMamii po pearniza-
10 JIep>KaBHOI MOJITHKH Y BiTHOCHHAX 3 IIEPKBOIO
BEJIM OpraHu JiepaBHoi Biaau. OTpuMmaHi y mpoueci
CBOE€1 MiSTTbHOCTI CTATHCTUYHI JIaHI OpraHy By CUC-
TEMaTHU3yBaJIM, YaCTHHY iH(OpMAIi TOBOAWIN O Bi-
nmoMa HaceneHHs [ 18, apk.153B.]. BingnmoigHo g0 m.10
«lHCTPYKLIT PO MOPSAAOK BHITyYEHHS IIEPKOBHUX IIiH-
HOCTEH Ha KOPUCTH TOJIOAYIOUNX) I'yOepHCHKI KoMicii
0 BIUTYYEHHIO [IEPKOBHUX I[IHHOCTEH OJIMH pa3 Ha Mi-
CAIlb MaJIM MyOJIIKYBaTH JAETaJbHUM TMEpeNiK IiHHOC-
Tell, BUIIy9eHUX 13 MICIIEBUX XpaMiB, CHHArOT a 1HIIIX
KYJIBTOBHX CHOPYA 3 000B'SI3KOBOIO iX BKa3iBKOIO [19,
apk.148].

[Tpu npoBeneHHi onucy NEPKOBHOTO MaiHa Y 3Bi-
Tax 000B'I3KOBO Mayi OYTH 3a3HAYCHI : PiK OOYIOBU
Xpamy, pik mepeOynoBH Xpamy, MeTal HpeIMETiB,
npoba cpibHux npeamertis [ 19, apk.148].

B mmpkynsapi agmirictpatuBHoro Biaminty HKBC
3a Ne 383/203 Bix 27 ciuns 1925 poky, anpecoBaHOMY
ryOepHCHKUM aJMIHICTPATHBHAM BiJfinaM, 3a3Hada-
JIOCS, IO BIJICYTHICTH BIOMOCTEW TPO MicCIe3HAXO-
JOKEHHS PEITiHHUX OOIMMH y KOHKPETHHX HACEJICHUX
MMyHKTaX, a TaKoXX BIICYTHICTh JaHUX MPO KUIBKICTh
4JIeHIB peniriiiaux oo [20, apk.56].

XapakTepuzyBaTtu 00'€KTH BiIHOCHH y cdepi Bi-
JIOKpEMJICHHSI LIEPKBY BiJl JEPIKaBHU 1 MIKOJIHU BiJ LEp-
KBU MOYKHA 4epe3 00'€KTH KpUMiHAJILHO-TIPaBOBOi 0XO0-
ponu. PooBuM 00'€KTOM 3110YMHIB, BU3HAYEHHX CTaT-
Tsmu 119 -124npum.4 Kpuminansaoro konekcy Y CPP
1922 poky, Oynu CyCHiNbHI BiTHOCHHH IO BiJIOKpEM-
JICHHIO LEPKBHU BiJ NIEpXKaBH, a Oe3MOCepeaHIMH, 5K
mpuKiaa, Oyiu mpaBa Ta 3aKOHHI iHTepecH MaJIOITHIX
Ta HEMOBHOJIITHIX, IKUM BHKJIQJAIHCS PEIiTiiHi Bipo-
BUYCHHS y JIEp)KaBHUX Ta NPHBATHUX HABYAJIBHUX 3a-
Knagax i mkonax [21, ct.121]; mepkoBHe MaifHO, 31aHe
IO JIOTOBOPY BipyrOUUM ( 3TiZHO 13 3aKOHOJJAaBCTBOM L€
MaifHO OyJI0 HAPOJAHUM HaIOaHHSM, aje HOro MPHUXOo-
ByBasu) [22, ct.125-4].

Takum yMHOM, OUITBIIIOBHUIIbKA JCpIKaBa, sKka Oya
HaJUJICHa MPaBoM (OpMyBaTH 3aKOHH, 32 MOPIBHIHO
HETpUBAINH Yac chopMyBasila HOpMAaTHBHI OCHOBH BiJl-
HOCHH i3 Cy0'€KTaMH KYJbTY.

CdopMoBaHIM aHTHPETITIHHAM 3aKOHOIaBCTBOM
peryioBaacs JOCHTh IMUPOKa cepa BiTHOCHH 1 Oyio
BU3HAYCHE JJOCUTH MINPOKE KOJIO 00'€KTIB TAKHUX BiJHO-
CHH 1 IPaBWJI IOBEIIHKY Cy0'€KTIB 13 HUIMHU.

OO0'exTH IIMX BiTHOCHH Pi3Hi 32 BUJOM i IX MOXHA
NOAUIUTH HA MarepialbHi i HeMaTepiaibHi, pyXxoMi i
HEepPYXOMi, TOJIOBHI peui 1 mpuHaiexHocti. Okpemy
MOBY MO’KHa BECTH TPO Takui 00'eKT sik iH(opmaris.

MaiiHo, 10 Majlo KyJbTOBE NPU3HAYEHHS, Jep-
’KaBa yCyCHUIbHHJIA, IPOTOJIOCHIIA HAPOAHUM Ha10aH-
HSIM 1 BCTAaHOBHJIA JTOCHTb XKOPCTKA IpaBHiIa HOTo KpH-
MiHaJbHO-TIPaBOBOI OXOPOHHM Ta CHELiaJIbHI MpaBUiia
o0iry.
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MEAULUHCKUE HAYKH

YIK: 616.89-008.441.1-008.447-06
Henucenxo M.M.
Y «IHIIH HAMH Ykpainuy, m. Xapxie
Henucenxo M.M.
I'V "UHIIH HAMH Ykpaunet”, . Xapvxos

®OPMYBAHHSI, EPEBIT TA KJIHIYHI IPOSIBU TPUBOYKHO-®OBIYHUX PO3JIAJIIB, IO
KOMOPEBIJHI 3 ATUKLISIMHA

®OPMUPOBAHUE, TEHEHUE U KIMHUYECKHUE ITPOSBJIEHUA TPEBOXHO-
®OBUYECKHUX PACCTPOUCTB, KOMOPBHU/IHBIX C AJ/IMKIIUAMUA

B paMkax KJIiHIKO-TICHXOMATOJOTIYHOTO JOCIIIKEHHS IPOAaHANi30BaHO 0COOIMBOCTI (hOpMyBaHHS, Hepe-
0iry, ¢pakTOpiB IICHXOTpaBMATH3ALIi Ta KIHITIHOTO 0POPMIICHHS TPUBOKHO-(HOOIIHUX PO3IIadiB, IO KOMOPOiTHI
3 amuKLisaMu. JlocmimKkeHa HasBHICTD Ta XapaKkTep B3a€MO3B’sI3KY PiBHS BUPA3HOCTI HEBPOTHYHOT CUMIITOMATHKH
3 piBHEM aIIKTUBHOCTI XBOPHUX Ha TPHUBOXKHO-(POOIUHI po3nanu. BuaineHo XxapakTepHi KITiHIKO-TICHXONATOIOTI9HI
03HAKH TPUBOKHO-(POOITHOTO PO3NAAy 3 aAUKIIAMH, IKi BKIFOYAIOT: HAsBHICTH IiITOCTPOTO 200 3aTSHKHOTO TI0-
YaTKy 3aXBOPIOBaHHS; MPHUCTYNONOAIOHOTO abo Oe3rmepepBHOrO TUILY Iepediry; MmoeaHaHHs TOCTPUX Ta XPOHIY-
HUX NICUXOTPAaBMYIOUMX YNHHUKIB; BUCOKHI PiBEHb IHTEHCHBHOCTI IICMXONATOJIOT YHOT CUMIITOMATHUKH, 30KpeMa
TPUBOTH, 00CECHBHO-(POOIYHNX Ta BEreTaTUBHUX IOPYLICHb; MOEAHAHHS MPOBIJHOIO TPUBOXKHOT'O CHHIPOMY 3
JIETIPECUBHUM Ta 00CECHBHUM 3 (OPMYBAHHSM CKJIaJHHX BapiaHTiB CHHAPOMOKOMIUIEKCIB.

Knrouosi croea: TpuBoxHO-(OOIUHI po3nany, aauKiii, KOMOPOIAHICTb, KIiHIKO-IICUXONATOJIOTTYHI 0CO0IH-
BOCTI.

B paMkax KIMHHKO-IICHXONATOJOTMYECKOTO UCCIIEJOBAaHNS IPOaHAIN3UPOBAHBI 0COOCHHOCTH (OPMHUpPOBa-
HUS, TE€YEHHs, (PaKTOpPOB INCHXOTPaBMATH3AIMU W KIMHUYECKOTO O(GOPMICHHUS TPEBOXHO-(poOMUECKHX pac-
CTPOHCTB, KOMOPOUAHBIX C aAIUKINAMH. MccineoBaHHO HAIMYNE U XapaKTep B3aMMOCBSI3M YPOBHS BBIPasKEHO-
CTH HEBPOTHYECKOH CHMNTOMATHKH C YPOBHEM AJIUKTHBHOCTH OOJIBHBIX TPUBOXHO-(DOOHMUECKHMH pacCTpOu-
CTBaMH. BI)I}ICIICHI)I XapaKTCPHBIC  KIIMHUKO-TICUXOMATOJIOIMYECKUEC TTPU3HAKU TpEBO)KHO-(bO6I/I‘IeCKOFO
paccTpoiicTBa ¢ aAJUKLIUSIMH, KOTOPbIE BKIIOYAIOT: HATMUKE MOJOCTPOrO MM 3aTSHKHOTO Havasa 3a00J1eBaHUs;
MPUCTYNOO0OPA3HOTO MJIM HETPEPHIBHOTO TUIA TEUCHHS; COYETaHHE OCTPHIX M XPOHHUECKUX TICHUXOTPAaBMUPYIO-
mmx q)aKTOpOB; BBICOKHUI YPOBE€Hb HHTCHCUBHOCTHU MICUXOIMATOJIOTHUECKOM CUMIITOMAaTHUKH, B YaCTHOCTH TPEBOTH,
00cecuBHO-()OONIECKHUX M BEreTaTUBHBIX HAPYIICHUH; B COYETAaHHE BEAYIIEro TPEBOXKHOTO CHHIPOMA C JeTIpec-

CHBHBIM M 00CECHUBHHM C (I)OpMI/IpOBaHI/IeM CJIOKHBIX BAPUAHTOB CUHAPOMOKOMIIIIEKCOB.
Kniouesvie cnosa: TpCBO)KHO'(l)O6I/I‘I€CKI/IC paCCTpOﬁCTBa, aJIUKIINHU, KOMOp6I/IHHOCTB, KIIMHUKO-TICHUXOIIaTO-

JIOTHYECKHE OCOOCHHOCTH.

Eninemionoriuna curyamis y cdepi ICHXITHOTO
3JI0pOB'SI CBITYNTH PO 3HAYHE 3POCTAHHS PiBHS IICHXi-
YHOI IaTOJIOTii 32 ocTaHHi poku. Tak, 3a TaHuMH €Bpo-
neiicbkoi Kouterii Hewporncuxodapmakomnorii (ECNP)
KIJIbKICTh OCI0 3 po3JiaiaMu ICUXIYHOTO 3/10pOB'si B €B-
pori cknanae 1/3 Hacenenss. [lo HalnomMpeHinmx 3a-
XBOPIOBaHb HAJIS)KaTh TPUBOXKHI posnanu (14 %), inco-
MHii (7 %), Benuka nempecist (6,9 %), comatopopmHi
po3mamu (6,3 %), ankorojpHa Ta XiMidHA 3aJICKHOCTI
(4 %) [2]. XapakTepHOK O3HAKOK Cy4aCHHX ICHXid-
HHUX pO3JIaJliB BU3HAETHCS TEHJCHIIS 1O (OpPMyBaHHS
KOMOpOinHuX (GopM rcuxiuHoi naronorii [6,9]. deno-
MEH IICUX1aTpUIHOT KOMOPOITHOCTI BCE YacCTillle CTa€ B
IIEHTPi yBaru HAyKOBIIiB, OJTHAK Ha CHOTOJHI BCE IIE
ABiIsi€ CcO0O0 Olnblle 3amMTaHb, HIDK BIAMOBIAEH
[1,3,4,5,10]. B mpakTU4Hii TUIOMKHI OKPEMOi yBaru
notpedye BU3HAYEHHS 0COOIMBOCTEN KIIIHITHOTO 0(hO-
PMIIEHHSI KOMOPOiTHUX PO3JIaaiB IS MiIBUIIECHHS SIKO-
CTi 1X JIarHOCTHUKH Ta JIIKYBaHHSI.

Mertoro naHoi pobOTH — AOCTIAUTH KIIiHIKO-TICH-
XOIATOJIOT1YHI 0COOIMBOCTI TPUBOXKHO-(DOOIUHHX PO3-
JaiB, Mo KOMOPOIiIHI 3 aUKIIisIMH.

Meroan:  KIIIHIKO-IICHXOITATOJIOTIYHE  JTOCII-
JoKeHHS (cOip Ta aHaJi3 aHAMHECTUYHHUX JTaHUX, KaJlo0
Ta KJIIHIYHOTO cTaHy mamieHTiB); cucrema AUDIT-
MOAIOHUX TECTIB [JI1 KOMIIUIEKCHOI OLIHKHA aJIUKTHUB-
Horo crarycy(aem. Jlinckuii 1. B., Minko O.1. ma in.);
KIIIHIYHUH ONMUTYBAIGHUK JJISl BUSBICHHS Ta OI[IHKU
HEBpOTHYHHX cTaHiB (asém. K.K. fxin, [{. M. Menoene-
6uUY); a TAaKOX KIIHIKO-CTATHCTHYHI METOAM aHaMmi3y
OTPUMaHUX JaHUX (METOIU OIHMCOBOI Ta MOPIBHSIBHOL
CTaTUCTHKH, KOPEISAIIHHUN aHANi3) 3 BUKOPUCTAHHIM
koMm toTepHux nporpam Excel Ta SPSS [7,8].

B nmocimxenHi B3siu ygactb 49 0ci0 3 TPHBOXKHO-
¢obiuanmu posnagamu (F 40.8), cepen sikux 3a ga-
HuMu AUDIT—m01i0HUX TeCTiB BUSBIIOCH 27 XBOPHX
3 aAMKIIisiMU (OCHOBHA rpyma) Ta 22 ocoOu 0e3 aauKIlii
(KoHTpOJIBEHA TpYTIA).

Pesyneratn anamizy ocobnmBocTel popMyBaHHS
Ta mepediry HeBPOTHYHUX PO3JAAiB Y XBOPHX JOCII-
JDKYBaHMX TPYI IpeAacTaBieHo B Tabmumi 1. 3rigHO
OTPHMaHHUX JaHUX, y 00CTe)KEHNX XBOPHUX HA He3ale-
JKHO BiJl 'PYITH NOPIBHSHHS CIOCTEPIrajoch nepesa-
JKaHHs IMIATOCTPOrO IOYATKy 3aXBOPIOBaHHS, SK OJ-
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HOTO 3 HAUTOITUPEHINTNX BapiaHTiB (OpMyBaHHS HEB-
po3iB. OiHaK, y XBOPHX Ha TPUBOXKHO-(H0OIUHI, IO KO-
MOpOIMHI 3 aAWKIISIMH, OKpPIM MiATOCTPOTO MOYATKY
(55,56%) criocTepiranock TakoX IepeBaKaHHS 3aTsIK-
Horo Tumy (33,33%) ¢opMyBaHHS HEBPOTHYHOTO 3a-
XBOPIOBaHHsI, B TOM 4ac, IK TOCTPUH [TOYATOK 3aXBOPIO-
BaHHS Yy LMX XBOPHX 3yCTpi4aBCsl 3HAYHO pialie - B
11,11% BumajakiB, HiX y XBOpUX 0€3 aguKI[ii — B
36,36% Bunajxis, BianosigHo, npu p=0,0321. Y xBo-
pux ke 0e3 aJuKIii CrocTepirajJoch MpeBaIOBaHHS
MIiArOCTPOTO Ta FTOCTPOTO BapiaHTIB MIOYaTKy HEBPOTHU-
9HOT XBOPOOH.

AHai3z ocobmuBoCTel Nepediry HeBpOTHYHOTO
po3Iaay moKa3as, o TPUBOXKHO-(POOIIHI po3naan, Ko-
MOpPOiHI 3 ATUKITIIMH XapaKTePH3yBAIHCH ITEPEBAXKHO
npuctynononioaum  (48,15%) Ta Oe3nepepBHEM
(33,33%) tumnom nepebiry. B Toif gac sk mepeOir Tpu-
BOXKHO-(h0oOIYHMX po3naniB Oe3 amukmiii OyB mepesa-
xHO mnepiogunyauM (45,45%) Ta mpucTynonoaioHuM
(40,91%). Came nepiogu4HuUil THI NIEpeOIry 3HAYHO pi-
JIIIE CIIOCTEPIraBcsl Y XBOPHX 3 aAUKLISIMH TIPH TPUBO-
xHO-(hoOiuHOMY HeBpo3i (18,52%), mopiBHIHO 3 XBO-
pumu 6e3 anukiii (45,45%), npu p=0,0331.

Tabmmms 1
Oco6uBOCTi hopMyBaHHS Ta nepediry TpuBOKHO-(0oGIiUHOr0 po3aaay y XBOPHX J0CTiIKYBAHUX TPyl
Kpurepiii 3 agukuissMu be3 aqukuii p
n=27 n=22
Abe. | % Abe. | %

IloyaToKk HeBPOTHYHOI XBOPOOU:

rOCTpHI 3 11,11 8 36,36 0,0321
i ATOCTPHIA 15 55,56 11 50 0,2102
3aTSDKHUH 9 33,33 3 13,64 0,0782
Ilepebir HeBpOTHYHOI XBOpPOOU:

MIEPiIOAUIHUN 5 18,52 10 45,45 0,0331
MIPUCTYIIONONIOHMIA 13 48,15 9 40,91 0,2
Oe3nepepBHUA 9 33,33 3 13,64 0,0782
TpuBalicTb HeBPOTHYHOI XBOPOOHU:

10 1 poky 5 18,52 7 31,82 0,1492
70 3 poKiB 12 44,44 10 45,45 0,2262
MOHAJ 3 POKH 10 37,04 5 22,73 0,141
[pumitku:

* - JlocToBipHICTh BiIMIHHOCTEH MK Tpynamu Ha piBHi: p<0,05 BUAIICHO 3QIMBKOIO CipOTO KOJIHOPY.

3a TPUBATICTIO XBOPOOH CTATUCTUIHHX BiIMiHHO-
CTe MiX TpYNaMmH IOPIBHSHHSA OTPUMAaHO He OyIo.
OnHak crae OYEBHIHOK HACTYITHA TECHICHIISA: y XBO-
pPUX 3 QAUKIIIMU TPUBOXKHO-(OOIYHI PO3Tamy Xapak-
TEPU3YIOThCS OUIBIIO TPUBAJICTIO (OLIBII HiX 10 1
POKy, a came 710 3-X Ta MoHax 3-X POKiB), HOPIBHIHO 3
XBOpUMH O€3 aIMKILii, B TPYI SKUX YacTille 3ycTpivda-
€TBCSl TPHUBAJICTh HEBPOTUYHOIO po3naay 10 1-ro

POKY.

AHani3 ICHXOTeHHUX YWHHHKIB y XBOPUX TpYI
o0CTeXeHHS TpeicTaBieHo B Tabmmmi 2. Tak, 3a Tpu-
BaJICTIO Aii MCHXOTPaBMYIOYHX (PaKTOpPIB OTPHMAHO,
10 y XBOPUX HAa TPUBOKHO-(POOIUHI 3 aIUKITIsIMH 3HA-
YHO YacTillle BiAMIYaJIOCh MOEJHAHHS XPOHIYHUX Ta
roctpux ncuxorpasM (B 37,04% Bunagkax), mopis-
HSHO 3 XBopuMH 0Oe3 amukiiii (13,64%, mpu p=0,0495).
[oenHaHi ICUXOTPaBMH 3HAYHO MOCHITIOBAIIN Jie3aja-
NTalil0 XBOPUX Ta OKa3yBaJIM Mil0 32 HPUHIHUIIOM
OCTaHHBOI KparuIi.
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Tabmums 2

IIpoBiani ncuxorpaBMy04i YHHHUKH (P)OPMYBAHHSA TPUBOKHO-(POOGIYHUX PO3JIAdAiB Y XBOPUX J0CJTi-
JKYBaAHUX rpyn

* - JlocTOBIpHICTH BIIMIHHOCTEH MIXK TpYIIaMH Ha PiBHI:

daxropu 3 aguKIisIMA bes amukmii p
TICHXOTPaBMaTH3AIIi1 n=27 n=22
A6e. | % Aoe. | %
3a TpuBaJjicTio aii:
rocTpi 6 22,22 10 45,45 0,0571
XPOHIYHI 11 40,74 10 45,45 0,2159
MIO€THAHI 10 37,04 3 13,64 0,0495
3a cepamu KATTERISIIBHOCTI:
IoB'si3ani 3 mpodeciiinoro nisabHiCTIO 7 25,93 5 27,73 0,2535
(empama pobomu, ciyx’coos8i KOH@IIKmMu,
Hanpy2a/Hasanmajicents Ha pobom, mowo)
MarepianbHo-n00y10Bi (nozipuienns ma- 3 11,11 1 4,55 0,3037
mMepianbHO-nOOYMOB020  PIGH  diCUmms,
3MIHA MICYST NPOJACUBAHHS, TNOUO )
Iow’sa3ani 3i 310poB’sIM (81aCcHa X60p0O0OQ, 13 48,15 9 40,91 0,2008
X60p00Oa O1U3bKOI H0OUHU, AIMPO2EHiT)
Cimeiino-ocoducricui (posnao cim’i, ci- 14 51,85 11 50 0,2239
MEUHO-N0OYMOBI KOHIIKMU, 6I0CYMHICMb
eMOoyiliHOI NIOMPUMKY, Pe6HOWI, 3pada)
Emouiiino-i3onsuiiini (n06 a3ani 3 6iouym- 6 22,22 1 4,55 0,0758
MSAM CAMOMHOCHI)
CrpeccoBi norpsicinus (4771, newacni gu- 2 7,41 2 9,09 0,3827
naoxu, apewmu, 3104uHHI 0ii' i m.iH.)
[pumitku:

p<0,05 BuAiNeHO 3IMBKOIO CipOTO KOJIBOPY

[pwu aHami3i ICHXOTPaBMYHOUNX YUHHHKIB 32 Ce-
paMH SKUTTEMSUTFHOCTI 3HAYYIIMX BiAMIHHOCTEH 3a
TpyIIaMH MMOPIBHSHHS y XBOPUX Ha TPUBOXKHO-(POOIUHI.
Cepen (akTopiB NCHXOTpaBMAaTH3aIlll y XBOPHX Ha
TPUBOKHO-()OOIUHI po3iamu 000X rpym MpeBaIroBaIN
cimeitHo-ocobucTicHi ncuxorpasmu (51,85% - y xBo-
pux 3 agukiismu ta 50% - y xBopux 0e3 aauKIlii) Ta
MICUXOTPaBMH MOB’si3aHi 31 310poB’siM (48,15% y xBo-
pux 6e3 aamkiiii Ta 40,91%- y xBopux 0e3 aauKILiii).
BigMiHHOCTI MiXK IpynaMy THOpIiBHSHHS BiAMI4aluCh
JMIIe Ha PIBHI TEHJCHUII 3a MPEACTAaBICHICTIO eMO-
[iITHO-130AMIHHNX (PaKTOpIB, SKi YacTille BiAMIYaIu
xBopi Ha agukmii (B 22,22% BUMAJAKIB), B TOH Yac sK
XBOpI 0e3 aluKIii BKkasyBainu Ha i pakTopu B 4,55%
BUITAKIB.

Oco0nmBocCTi Ta BUPa3HICTh HEBPOTHYHOI CHMII-
TOMAaTHKH y OOCTEKEHHX OCi0 OIliHIOBajach 3a JOMO-
MOTOI0 KJTIHIYHOT'O ONUTYBAJIbHUKA ISl BUSIBIICHHS Ta
ominku HeBpoTnuHUX cTaHiB K. K. SIxina Ta JI. M. Me-
HaeneBuya (Tabmuis 3). Crif 3a3HAYUTH, 1O JTiarHOC-
THUYHI K0e(ili€eHTH OLIHKM PiBHSA HEBPOTHU3AIlil 3a Ja-
HHUM OITUTYBaJbHUKOM MalOTh 3BOPOTHE 3HAUEHHS Ta €
MOKa3HUKAMH CaMOOIIIHKM CBOTO CTaHy Oesrocepes-
HbO XBOPHUM: YMM HW)KYHMH MMOKa3HUK, TUM BUIIHUH pi-
BEHb HEBPOTHU3allii, i HaBMaku. KpuTHIHNM piBHEM, 1110

CBIIYUTP NP0 HASBHICTH XBOPOOJIMBHX MPOSIBIB 3a PO3-
JIaJJaMU, SKi OLIIHIOIOTHCS € TMOKA3HHK «-1,28.

3riIHO0 OTPUMAaHHUX JaHWX, XBOPI Ha TPHBOXKHO-
¢$oO0ivHI po3naan, Mo KOMOPOIIHI 3 aAUKIIISIMA BiIMi-
Yamy 3HAYHO BUIIHMU PiBEHb BUPA3HOCTI TPHBOTH (-
3,44+0,87, mpu p=0,01), ob6bcecuBHO-POOIUHUX (-
4,49+0,68, mpu p=0,0025) Ta BereTaTUBHUX (-
3,96+1,43, npu p=0,027) mopy1ieHs, MOPiBHAHO 3 XBO-
puMH Ti€i K GopMU HEBPO3y 0e3 auKIii B KIIHIYHINA
kaptuni (-0,16+0,86; -1,4+0,75; 0,25+1,14, Bigmno-
BifiHO). TOOTO caMe IHTEeHCHBHICTh IPOBIJHOT CUMIITO-
MaTHKH (TpuBOTH, PoOiif Ta oOcecciii), a TaKoX Bere-
TaTUBHUX MOPYIIEHb Y XBOPHX 3 aAMKILIAMH OyJa 3Ha-
YHO BHIO0. B KITiHINI TPUBOKHO-(DOOIYHAX PO3NAIiB,
110 KOMOPOI/IHI 3 aIUKIISIMH ITePEBAXAIN 00CECCHBHO-
¢do6iuni poznamu (-4,49+0,68), BereTaTuBHI MpOSBH (-
3,96+1,43), acrenizamist (-3,50+0,87) Ta TpuBora (-
3,44+0,87). B Toif wac, K KiIiHiYHa KapTHHA TPUBO-
JKHO-(DOOIUHMX PO3NaAiB 0e3 aluKINi XapaKkTepu3yBa-
JUCh HAABHICTIO ACTEHIYHOI CHUMITOMATHKH (-
1,7240,95) Ta oOcecuBHO-(POOIUHMX MOpPYIIEHb (-
1,440,75), ogHak 3HAYHO MEHIIIOTO PiBHS BUPA3HOCTI,
HIX Y XBOPHUX 3 aIUKIISIMU.
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Tabmums 3.

Bupa3HicTh HEBPOTHYHOI CHMIITOMATHKH Yy XBOPHX HA TPHBOKHO-(0OIUHI po3iiaau A0CHiKyBaHUX TPy

(pe3yJIbTaTH 00CTeKeHHS 32 JOMOMOrol0 ONUTYBaJIbHNKA SIxina-MeHaeneBn4a)

xamn 3 aguKIisIMA Bes agukii p
(HEBPOTHYHI CHMITTOMH) n=27 n=22

TpuBora -3,44+0,87 -0,16+0,86 0,0107
HespoTmuna nenpecist -0,89+0,91 0,72+0,78 0,1761
AcTeHis -3,50+0,87 -1,72+0,95 0,1852
IcTeprunHmii THII pearyBaHHS -1,57+0,89 0,02+0,76 0,1802
Oo6cecnBHO-()0OIUHI TOPYIICHHS -4,49+0,68 -1,44+0,75 0,0025
BereratuBHi NOpyIIeHHS -3,96+1,43 0,25+1,14 0,027

[pumitku:

* - 3pauenns nogano y gopmari "Cepenns apudMeTndHa + cTaHAAapTHA TOXHOKA cepeaHboi apudmeTnaHoi"

(M=£m).

** - JIoCTOBIpHICTh BiIMIHHOCTEH M Tpynamu Ha piBHi: p<0,05; p<0,01 BuxiNeHO 3aJIMBKOIO CIPOTO KOJIBOPY

Pi3HOT IHTEHCHBHOCTI.

OTpuMaHi JaHi JOMOBHSJIMCH OI[IHKOK MPOBIi-
HUX KJIIHIKO-TICMXOMATOJOTIYHUX CHHIPOMIB B rpymax
o0cTexxeHHuX 0cid, pe3yabTaTH Kol rpadiuHo BigoOpa-
JKEHO Ha PUCYHKY 1.

3rifHoO HaBeJCHNUX NAHUX, CHHIPOMAaJbHA CTPYK-
Typa TPUBOXKHO-(POOIYHHUX pO3NAHiB HE3aJECKHO Bil
IPYIH TOPIBHSHHS XapaKTepH3yBajach HasBHICTIO
CKJIATHUX CHHAPOMOKOMILIEKCIB, 1110 CKJIAIUCH 3 IT0-
€IHaHHS TPOBIJHOTO TPHUBOXKHOTO CHHAPOMY 3 iH-
mumMu cuHapomami. [Ipu pomy, y XBOpUX Ha HEBPO-
THUYHI TPUBOKHO-(POOIUHI 3 KOMOPOITHUMH ATUKITIIMU
MPOBITHUN TPUBOXKHUI CHHAPOM 37€0UIBIIOr0 MOEN-
HyBaBcsi 3 nenpecuBHHM (48,1%) Ta obOceccMBHUM
(40,7%) 3 GopMyBaHHSAM CKJIQJIHUX TPUBOXKHO-ICIIPE-
CHUBHOTO i TPHBOXXHO-00CECCHBHOTO BapiaHTIB CHHAPO-
MOKOMIUIEKCIB 3 BUPa3HHM COMATO-BETeTATHBHUM 3a-
OapsieHHAM. COMAaTO-BETETATHBHI MPOSIBU CKJIaAaId
NEePEeBAKHO MApOKCH3MalbHI CTAaHW Y BUIJISAAI KOJIH-
BaHHs THCKY, 3a[IaMOPOYEHHsI, TOJIOBHUX OOJIeid, ciad-

KOCTI, Taxikapii, CTeHOKapii, po3JaiiB CTyJy, OJIH-
1KY, CIITHIJIOCTI, MPHIUBIB, 03HOOIB, APOXKI Ta Tpe-
MOpYy.

B crpykTypi X TpHUBOXKHO-(POOIYHHUX PO3IAiB,
oo He Oynu yCKIaJHEeHI aJuKIisMH, CIOCTEPIraJoch
TIepeBayKHE TTOEJHAHHS IPOBIIHOTO TPUBOXKHOTO CHH-
npomy 3 acteHivHUMH (54,5%), pobiunnmu (36,4%) Ta
inoxoHapuaHUMH (36,4%) nposBamu 3 (HOPMyBaHHIM
TPUBOXHO-(OOIYHOTO, TPUBOIKHO-ACTEHIYHOTO Ta TPH-
BO>KHO-1TOXOH/IPUYHOTO CUHIPOMOKOMIUIEKCIB. 3a Ja-
HUMH HOPIBHSUIBHOTO aHaNi3y I'PYI IOCHIPKEHHS BCTa-
HOBJICHO, IO B CHHAPOMAJIBHIH CTPYKTYPi1 TPHBOXKHO-
(G oOIYHMX PO3NTAIIB 3 aMUKIIIMH, 3HAYHO YacTimie ¢i-
KCYBaBcsl ienipecuBHUN cuHapoM (48,1%), HiX y XBO-
pux 6e3 axuknii —22,7%, npu p=0,0457. B Toii gac sx
ACTEHIYHMH Ta IMOXOHAPUYHNN CHHAPOMH 3HAYHO Ya-
CTime OyNH MPEeaCTaBIeH] B CTPYKTYPi TPHBOKHO-(PO-
OigHOTO po3nany Oe3 amukiiii - B 54,5% ta 36,4% Bu-
maJKiB, BiAmoBigHO 10 29,6% Ta 11,1% B TpyIi XBOpHX
3 agukisimu, ipa p=0,05 Ta p=0,0321.

F 40.8
] |
Huchopuunmnii | 29,62
Imoxonapuunuii 11, | - | p=0,0321
O6ceccuBHuUit 40,7 22,7 |
= ] | |
Z Comaro-BereTaTuBHUIA 37,04
=9 i
=
s DdobiuHMI 33,3
JenpecuBHuMi 4|8,1 | | | p=0,0457
ACTeHIHU 29,6 | 54 1 p=0,05
TpusoxHUNK 100 100 o
———— ———— —

0 20 40 60 80 100 120 140 160 180 200

O F 40.8 3 agukuismu (n=27) @ F 40.8 6e3 agukniit (n=22)

Pucynox 1.

Cunopomanvha cmpykmypa mpugodicHo-gooiunux posznadie (F 40.8) 3a epynamu nopiensuns



L.
44 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#1(17), 2017 EESIL

Jlnst BCTAaHOBIICHHSI HAsSBHOCTI Ta XapakTepy
B32€MO3B’3KiB M)k BUPa3HICTIO HEBPOTHYHOT CUMIITO-
MaTHKH (32 JaHUMU ONHUTYBaJbHHUKA SIXiHa-MeHnene-
BHYa) Ta AJUKTHBHHUMH TCHICHINIAMU (32 IaHUMHU
AUDIT-tecriB) Oy110 mpoBeIeHO KOPEILAMiHHN aHaJIi3
3a3HAYCHUX TMOKA3HUKIB, PE3yJbTaTH SKOTO rpadidHo
BiZIoOpa)keHO Ha PUCYHKY 2 (IIPEACTABIICHO JIMIIIE J10C-
TOBIpHI Kopessinii). Xapakrep OTpUMaHHUX KOPEJsLii
CBIIYMTH NPO HASBHICTh NPSIMHX 3B’A3KIB MK PiBHEM
HEBPOTH3aIlii Ta aJUTUBHOCTI, TOOTO UMM BUIIUH pi-
BEHb BHPA3HOCTI 3a3HaYE€HOI HEBPOTUYHOI CUMIITOMa-
TUKU, TUM BHUIIUI PIBCHb aJIMKTUBHOCTI, 1 HABMAKH.

Bucoknii piBeHp 00CECHBHOCTI HPH TPHBOKHO-
(oOiYHMX po3ramax TOB’S3aHUHA 31 3TOBXHBAHHIM
CHOZifHO-ceqaTuBHUME pedoBuHamu (r=-0,51), Th
(r=-0,46), momninrom (r=-0,44), ixero (r=-0,38), poGo-
toro (r=-0,35), gaem/kaBoro (r=-0,33) ta amkoroiem
(r=-0,32), i HaBHaku: HU3bKI TIOKA3HUKU PIBHS 00CECH-
BHOCTI CBIIYaTh MPO HU3bKHUU PIBEHb JIMKTHBHOCTI 32
HaBEICHUMH 00’ €KTaMHU.

PiBeHb TPUBOTHY NMPSIMO KOPEIIIOE 3 LIOMIHTOM (I'=-
0,55), 370BXKHBAaHHSAM CHOJIHHO-CEJATUBHUMH PEYO-
BuHamu (r=-0,54), ixero (r=-0,43), Tb i yaem/kaBoro

Yai/wasa -0,36

LWomninr-0,42

wonixr -0,55

(r=-0,36) ta po6ororo (r=-0,33). BupasHicts Bereratu-
BHHX IIOPYIICHb TIOB’s3aHa 31 3JIOBXKUBAHHAM CHO-
niifHO-ceJaTHBHUMHE pedoBUHAMH (=-0,54), momniarom
(r=-0,38), mepermstnom Th (r=-0,37) Ta po6otoro (r=-
0,33). Icreprunnii THI pearyBaHHS KOPEIIOE 3 BHPa3-
HicTio HacTynmHUX anukinii: Th (r=-0,36), cekc Ta ai-
koroib(r=-0,35). BupasHuicte acTeHi4HOi cHUMITOMa-
TUKH TICHO TIOB’s13aHa 31 3JI0BKUBAHHIM CHOJIIITHO-Ce-
natuBHUME pedoBuHamu (r=-0,46) ta TH (r=-0,35).
BupasHicTh NenpecBHOT CUMITOMATHKU MIPH TPUBO-
XKHO-()OOIUHHX po3NIaaax Mae HaHMEHIy KUIbKICTb J10-
CTOBIPHUX KOPEJIAIiN Ta OB’ s13aHa JIUIIE 3 MIOMIHTOM
(r=-0,42).

AVKTHBHI BIOJOOAHHS, K 3aXOIUICHHS iHTEpHe-
TOM, KOMIT FOTEPHUMH irpaMy, YATAHHAM, TIOTIOHOIIA-
JIHHSAM Ta MCUXOCTUMYJISITOPAMHU y XBOPHX Ha TPUBO-
KHO-(QOOIUHI po3mMagy He TOB’SA3aHI 3 HEBPOTUYHOIO
CHUMITOMATHKOK. B)XMBaHHSA TaKUX aJUKTUBHHX
00’€KTIB SIK, 3aXOIUICHHS a3apTHUMHU irpamu, BXKH-
BaHHs kaHa6inoixis, JIOC, raarouyHOreHiB Ta omioiniB
OyJl0 He MpUTaMaHHO, 200 X 3aMOBYYBAJIOCH XBOPHUMHU
Ha TPUBOXHO-(hOOIUHI po3naiy.

CHopidHo-
cepaTtueni-0,46

B F
CHopifHo-
cepgatHeni-0,54
TE-0,26 TE-0.35
I3 -0,38 Pofiora
. -0.35 CHopgikHo-
CHogiidno- cegatkesi-0,54
cepatMesi-0,51
Te -0, 46 Wlomisr-0,44 Pobora
Cerc -0,35 TE-0,36 Ankorone -0,35 Yaiikasa -0,33 An e 0,32 -

Woniwr -0,38

Pucynox 2. Kopensyitinuii npocmip « CUMRIMOM-AOUKYIL» Y XOPUX HA MPUBOICHO-00TuHi poznadu (F 40.8)

3aranomM npoBeeHEe JOCHTIKEHHS T03BOJISIE BUTi-
JIMTH HACTYTIHI KJIIHIKO-TICHXOIIATOJIOTI4HI XapaKTepH-
CTHKH TPUBOXKHO-(OOIUYHHUX pO3JIa/iB, 1[0 KOMOPOiIHI
3 aJMKLISMH: HAsSBHICTH MirocTporo abo 3aTsHKHOTO
MOYaTKy 3aXBOPIOBAHHS 3 IPUCTYNONOAIOHNM ab0 Oe3-
MepepBHAM THUIIOM NepeOdiry; MOeAHaHHS TOCTPHUX Ta
XPOHIYHUX IICUXOTPABMYIOUHX YHHHHKIB; BUCOKHH Pi-
BEHb IHTCHCHUBHOCTI IICHXOIATOJOTIYHOI CHMITOMa-
THKH, 30KpeMa TPUBOTH, 00CECUBHO-(POOITHHX Ta BeTe-

TATHUBHUX MOPYIICHB; TOEIHAHHS TPOBITHOIO TPUBOXK-
HOTO CHHAPOMY 3 JICIIPECUBHUM Ta 00CECHBHHM 3 (ho-
PMYBaHHSIM CKJIQJIHUX BapiaHTIB CHHAPOMOKOMIDICK-
CiB 3 BUPa3HHM COMAaTO-BET€TATHBHUM 3a0apBICHHSIM.
BceraHOoBIeHa TakoX HAsSBHICTh MPSMEX KOPEIALi
MiX piBHEM BUPa3HOCTI OKPEMOT HEBPOTUIHOI CHMIITO-
MaTHKH 3 pIBHEM aJMKTHBHOCTI 3a KOHKPCTHUMU
00’€KTaMu BKMBaHHS.

TB-0,37
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REGENERATIVE PROPERTIES OF MESENCHYMAL STROMAL CELLS OF BONE
MARROW OF MODEL ULCERATIVE COLITIS

PETEHEPATUBHBIE CBOMCTBA ME3EHXUMAJIbHBIX CTPOMAJIBHBIX KJIETOK
KOCTHOI'O MO3I'A HA MOJAEJIA AA3BEHHOI'O KOJIUTA

Summary. Transplantation of allogenic mesenchymal stromal cells (MSCs) is used for the stimulation of
reparative processes in various organs and tissues. The aim of our work was to assess the reparative potential of
MSCs to bone marrow in acute and chronic damage to the intestines of Wistar rats induced by sodium dextran-
sulfate (DS). An experiment to study the reparative capacity and safety of transplantation of MSCs bone marrow
in acute and chronic intestinal damage induced by sodium DS was carried out on Wistar rats. Transplantation of
mesenchymal stromal cells in this experiment showed improvement of the histological picture of the intestinal
mucosa. Experience has demonstrated the feasibility of this method in the field of medical use of stem cells the
type that is aimed at increasing the effectiveness of therapy of chronic inflammatory bowel diseases

Key words: mesenchymal stromal cells, reparative processes, inflammatory bowel diseases, model of colitis.

Pe3rome. TpaHcIulaHTAIMS AJUTOTCHHBIX ME3CHXUMAIIBHBIX CTpoMaibHBIX KieTok (MCK) ucnons3yercs s
CTHMYJIALIMH PETIAPATHBHBIX MTPOIIECCOB B CAMBIX PAa3JIMUHBIX OpraHax W TKaHAX. Llenp Hame# paboThl 3aKioyva-
Jach B OlLleHKE pemapaTuBHOro noteHimana MCK KOCTHOTo mMosra mpu OCTPOM U XPOHHYECKOM IMOBPEKICHHH
KHUILIEYHHNKA Y KPBIC JJUHUK Bucrap, MHAyIMPOBaHHOM HaTpHil nekcTpaH-cyiabdaroM (JC). DxcnepumeHT mo usy-
YEHUIO perapaTUBHOTO MOTeHIMaNa U 6e3onacHocTy TpaHciutanTanuu MCK kocTHOro Mo3ra Impu ocTpoM U Xpo-
HUYECKOM IOPXEHHWU KHUILEYHHKa, WHIynupoBaHHoM Harpuid JIC OblI mpoBeieH Ha Kpbicax JHHUM Buctap.
TpaHcnaHTaIus ME3eHXUMAIBHBIX CTPOMAIBHBIX KJIETOK B JAHHOM SKCIEpPUMEHTE MPOJEMOHCTPHPOBAJIa yiIyd-
IIEHWE THCTOJIOTHYECKOI KapTHHBI CIM3UCTOW 00071049KH KHIIKHA. OTBIT MIPOJEMOHCTPHUPOBAT MIEPCHEKTUBHOCTD
JAHHOTO METOoJa B 00JIaCTH MEIUIIMHCKOTO MCIOIb30BaHUS KIETOK CTBOJIOBOTO THIIA, HAIIPABIEHHOTO Ha TOBBI-

MICHUC B(bq)eKTI/IBHOCTI/I TCpanru XpOHUYCCKNX BOCHATIUTCIIBHBIX 3a00JIeBaAHMI KUIIICYHUKA.

Kniouesvie cnosa.: BocnanuTelbHBIC 3a00JCBaHMS KHIICYHUKA, ME3CHXUMAJIbHBIC CTPOMAJIbHBIC KJICTKHU, PC-

HapaTI/IBHLIﬁ noTeHIrami, SKCHepI/IMeHTaHBHHﬁ KOJIUT

BocnanurensHble  3a00J€BaHHSA ~ KUIIEYHHKA
(B3K), k xoTOpBIM OTHOCAT s3BeHHBIH KomuT (SIK) u
6ones3us Kpona (BK), mo ypoBH:o 3a001€BaeMOCTH 3Ha-
YUTENBHO YCTYMAIOT APYTMM 3a00JIeBaHUSIM OpPTaHOB
MUIIEBAPEHUs,, HO N0 TSHKECTH TEUYCHHs, YacTOTe
OCJIO)KHEHHUH U JIETAIEHOCTH OHM BO BCEM MHpE 3aHH-
MaroT O/IHO M3 BEIYIIMX IMOJIOXKEHUH B CTPYKType 0o-
Je3HEH KeTyZAOYHO-KHIIEYHOTO TpakTa. Pe3ymbraTs
MPOBEIECHHBIX OOJBIINX KOHTPOJIUPYEMBIX HCCIIEI0BaA-
HHUH CBUAETENHCTBYIOT O OCTOSTHHOM pocTe 3a00J1eBa-
emoctu 3toii naronorueit B mupe [1]. B CHIA u ctpa-
Hax 3amaaHoil EBpombl oTMeuaroTcsi 0ojiee BBICOKHE
temitbl 3aboneBaemoctH SIK u BK, uem B npyrux crpa-
Hax mupa. Exxerogno B CIIIA peructpupyetcs 6osee 1
MUIMOHA HOBBIX ciiyuaeB B3K, npuyem 50% cnyyaen
npuxoaurcst Ha K u 50% - va BK [2,3]. O6e dhopmsr
B3K noBbIIIAIOT pUCK pa3BUTHUS paKa TOJCTON KHUILKH,
1 00e IaToJIOTHH 3HAYUTENILHO YBEJIMYMBAIOT OOIIYIO
3a00JIeBaEMOCTb U CMEPTHOCTH. J[eOI0THPYS B paHHEM
Bo3pacte, SIK u BK coxpaHsr0T CBOIO aKTHBHOCTH Ha
HOPOTSDKEHUM JUIMTENIBHOTO BPEMEHHU, IPUBOJSL B KO-
HEYHOM UTOT€ K UHBAJTUANU3ALUH.

Brnaronaps riryOMHHOMY H3YYE€HHIO M TTOHMMAIO
natoreHe3a B3K ¢ mpuMmeHeHreM HOBBIX THAarHOCTHYC-
CKHUX BO3MOXKHOCTEH (MMMYHOJOTHYECKHX, MMMYHO-
TUCTOXUMHYECKUX, TEHETHIECKUX H IIp.), CO3AaHBI HO-
BBIE KJIACCHI JICKAPCTBEHHBIX CPENICTB - CEICKTUBHBIE
MMMYHOJICTIDECCAHTHI, [IEHCTBYIOIIME HAa MHUIICHH,
Y4acTBYIOIIME B MEXaHU3ME Pa3BUTHSA BOCIAIHUTENb-
Horo npotecca [4].

Hoctiwkenus B Tepanuu B3K, coBepiiennas pas-
pabOTKON ¥ BHEIPEHHEM I'€HHO-MH)KEHEPHBIX OHMOJIO-
ruyeckux npenaparos (I'MBIT), no3Bonuia nmocraBuTh

HOBBIE 1€ B JeueHun OosibHbIX B3K: wmHIyKIUS
OBICTPOTrO OTBETA U COXpAaHEHHE KIMHUYECKOH peMuc-
CHH TIOCJIe OTMEHBI CTEPOH/IOB, MOJTHOE U CTOWKOE 3a-
JKHUBJICHHE CIM3UCTOW 00OJIOYKM KHUIIKH BO BCEX Cer-
MEHTax, NPO(UIAKTHKA OCJIOKHEHUH U ONEepaTHBHBIX
BMEIIIATENIECTB, CHIDKCHHE YaCTOTHI TOCIUTATH3AINN H
YMEHBIIICHUE TIPOJOKATEIFHOCTH TOCTHUTATIH3AINN,
MUHUMH3ALUS PUCKA Pa3BUTHS OCIOKHEHHHA 3aboire-
BaHUS M OCJIO)KHCHHH, CBSI3aHHBIX C TepamueH, yiryd-
[ICHHE Ka4ecTBa )KM3HH MareHToB. Cpen CeleKTHB-
HBIX UMMYHOCYTIPECCOPOB, 3apETUCTPUPOBAHHEIX B PD
K HacTosAmeMy Bpemenu (2017 r.) ans neuerus 60ib-
HeIX B3K, B apcenane Bpaua-racTpo3HTEepoJora uMe-
etrca 5 MBIl - undnukcumad, aganuMymad, nepToiu-
3ybama maroii, roaumyMad u Begonuszymabd. Ho, He-
CMOTpSI Ha OYEBHJHBbIC NOCTHXEeHHs B Tepamuu B3K,
npoOiiemMa (hapMaKkoTepaIuy OcTaeTcs 10 KOHIA He pe-
mieHHoi, okoio 30% 6onbHEIx B3K Hy)maroTcs B mpo-
BEACHUH aJIbTEPHATHBHON OHOJIOTMUECKOI Teparnuu
[5], npumepro 20-40% naunmeHTaMm TpedyeTcs XUpyp-
TMYECKOe BMEIIATEIbCTBO, XOTS 1 IIOCIIE 3TOro 3a00J1e-
BaHUS YaCTO PEIUIUBUPYIOT.

Bnaronmaps BHeIpeHHIO B MEAWIIMHCKYIO ITPaK-
THUKY JOCTHKECHUH ()yHIAMEHTAIBHBIX HCCIIEIOBAHUN
B 001acTH MOJIGKYJISIPHOH W KIIETOYHOW OWOJIOTHH,
CTaJI0 BO3MOXKHBIM pa3paboTka HOBBIX CITIOCOOOB Jieue-
HUS C HMCIIOJIB30BAaHMEM CTBOJIOBBIX KJIETOK, KOTOPOE
TIOJIYYHJIO HAa3BaHUE «pereHepaTHBHAS MEAUIIIHAY [6].

CaezieHHs 0 OMOJIOTMM ME3EHXHMMAaJIbHBIX CTPO-
ManbHbIX Kietok (MCK), orkpeiteix A.S. @punus-
mTeitHoM B 1968 roay, 3HaUMTENBHO PaCIIMPUIOCH 32
nocienHee aecarunerue [7,8]. U3BecTHO, 4TO OHM MPO-
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IOYLUHUPYIOT ONpEIeICHHbIE IUTOKMHBI U POCTOBBIC (hak-
Topbl. CIMCOK LIMUTOKHMHOB BKIIOUaeT B ceds Takwe
(hakTOpHI, KaK MHTEPICHKUHEI-6, -7, -8, -11, -12, -14,
KOJIOHHECTHMYIINpYIomue (GakTopsl (TpaHyIOnUTap-
HBIH, Makpodaransusrii), LIF, murang Flt-3 u SCF [9].
MCK Takske TECHO CBSI3aHBI C DHAOTEINAIBLHBIMHY KJIET-
KaMH U ocTeobnactamu. VMmeromuecss B HacrosIiee
BpeMsi TyOJMKalMK CBUJIETEIBCTBYIOT O TOM, 4YTO
MCK kocTHOr0 MO3ra 00J1aJJaf0T OYCHb IUPOKOM TIa-
CTUYHOCTBIO. MHOTOJIETHHE HCCIIEIOBaHMS MOKA3aly,
9TO ATH KIIETKU 00JIaat0T COCOOHOCTRIO nuddepeH-
IIUPOBAThCSl B KOCTHYIO, XPSIIEBYIO M COCAMHHUTEINb-
HYIO TKaHH, KOCTHOMO3T'OBBIE 3JIEMEHTHI, MHOOIIACTHI,
KapJHOMHOLUTEI, SHAOTENNANIBHBIE KIETKH, HEPBHBIC
KJIETKH, STINTEIHAIbHBIC KJICTKH JIETKUX.

B nocnegane roasr, MCK npumeHnstoTcs s je-
YEHUs] XPOHUYECKUX BOCTIAINTEIBHBIX U ayTOUMMYH-
HBIX 3a007eBaHNH (BKIIOYas PEeBMAaTOMIHBIA apTPHT,
BOCHAJIMTENbHBIC 3200JIeBaHMsI KMIIEYHUKA U Jp.) Ha
JOKIIHHHYECKOM M KIIMHUYECKOM ypoBHsxX [10-15].

Tepanestuueckas neHHoctb MCK ocHoBaHa Ha
CIIOCOOHOCTH MOJIYJIMPOBaTh (DYHKIMH HMMMYHHBIX
KJ1eTOK. [Ipr 9TOM BaKHBIMH Y4aCTHUKAMH 3TOTO TIPO-
Iecca CUMTAIOTCS IMapakpuHHBIE 3(P(eKTsI, KOTOpHIE
OCYIIECTBIISIIOTCS ITOCPEACTBOM LIMPOKOTO Pa3HOOOpa-
3Hs pACTBOPUMBIX (PaKTOPOB (0OCOOCHHO BaXKHBIM SIBIIA-
eTcsi MeTaboMu3M TpUIITO(haHa, peryIupyeMblid ¢ THo-
MOIIBIO0 aKTUBHOCTH (DepMEHTa WHIOJIAMUH 2,3 -ITHOK-
cureHazsl  (IDO)) w  ycwieHums  aKTUBHOCTH
perymsitopasix T wiretok (T reg) [16-18]. Mugonamun
2,3-1MoKcureHasa SIBJISETCS  LUTOIIa3MaTHYECKUM
(hepMEeHTOM, KOTOPBI y4acTBYeT B KaTabOIHMUECKOM
MeTabos3Me TpunTodana U U3BECTEH CHOCOOHOCTHIO
MO/IyJIMPOBAaTh UIMMYHHYIO CUCTEMY M WHIYLUPOBAThH
MMMYHOJIOTHYECKYI0 TojiepanTHOCTh. |DO nHnynupy-
eTcsl 4epe3 NMPOBOCHAINTENbHBIE MEANATOPhl U IIUTO-
KHHBI, TJIaBHBIM 00pa3oM uuTepdepon —y (MPH-y). B
orBeT Ha MDH-y, KJIeTKH )KUPOBON TKaHU IKCIPECCHU-
pytor IDO wm koHmeHTpamus TpurntodaHa COOTBET-
CTBEHHO OBICTPO CHM)KAeTCsi B OKpY’Karomied cpene
Hapsily ¢ HakKOIUIGHHEM KHWHypeHHHa. B pesymbrate
moJo0HOH Moxyisiun  MeTabonmm3ma TpunrtodaHa,
MPOUCXOIUT WHTHOMPOBaHUE Tpoiudeparu JrumMpo-
utoB [16-18].

Kpome 3Toli MMMYyHOMOIYJIHPYIOMIEH CTOCOOHOCTH,
JIOTIOJTHUTENBHBIM BO3MOXKHBIM MPEUMYIIECTBOM KJIH-
Huueckoro npuMmeneHnst MCK sBisetcs To, 9TO CTBO-
JIOBBIE KJIETKU O0JIaJal0T HU3KOH MMMYHOTI'€HHOCTBIO.
OTO CBS3aHO C TEM, YTO B HECTUMYIHpoBaHHBIX MCK
skcnpeccust HLA 1 kmacca ouenp Hu3kas, a HLA 2
Kjacca M KIAacCHUECKHe KOCTHMYJIHMPYIOIIUE MOJe-
kynsl CD40, CD80 u CD86 He o0OHapyXuBaroTCs.
beuto nokasano, uro ctumyisiuus UOH-y nossimaer
06a kiacca monekyn | u |, He BiaMss Ha SKCHpeccuro
CD40, CD80 u CD86. [19-22]

Takum 00pazoM OBIJIO BBIIBHHYTO MPEJIONIOKEHHUE,
YTO 3TH cBoicTBa MoryT no3Boisith MCK mn3berarts
MMMYHHOJIOTHYECKOTO aJUIOTEHHOI'0 paclio3HaBaHus,
OJTHAaKO, B HACTOSIIIEE BPEMsI ITO SBJISIETCS [IPEAMETOM
JUTS TUcKyccuu [23].

ITocnennue necaruneTne BO MHOTHX JabopaTo-
pUAX MHpPa MPOBOAATCA TIONBITKH HCHOJIb30BaHUSA

tpancruianTanuii MCK u ux wactuano nuddepeniu-
POBaHHOTO MOTOMCTBA I TEPAIMU TOPAKEHUN pa3-
JIMYHBIX OPTaHOB M TKAHEH B OTBITaX Ha IJaAOOPaTOPHBIX
XKHUBOTHBIX C HCIIOJIb30BAHHEM SKCIIEPUMEHTAIBHBIX
Mozeneit [24,25] campIX pa3nHYHBIX 3a00JeBaHUN —
KapauomMuoaucTpoduu [26], nadpapkra Muokapaa [27],
HEWpo-/IereHepaTUBHBIX 3aboneBanuii [28], nnabera,
nHeBMoubpo3a [29], uppo3za neuenu [30], moueunoit
HemocratouHoct [31], TpaBm kocteii [32], 3a6oneBa-
HUH ONOpHO-/IBUTaTedbHOro ammapara [33], mope-
KACHUN TOJKeITya04HOH >kene3sl [34]. Kpome Toro,
tpaHciutantaiun MCK ¢ BBEJCHHBIMH B KIIETKH Te-
HaMH MOXET IIOCIYKHTb OCHOBOH MIsI HOBOTO H
YCIIEIITHOTO HAIIPABJICHHUS B TCHOTEPAINN Pa3IIHIHBIX
3a00JIeBaHMH, B TOM YHCIIE U 370KaYE€CTBEHHBIX HOBO-
oOpazoBanwmii [35].

Takum 00pa3oM, HKCIIEPUMEHTAIBHOE H3yUCHHUE
BO3MOXKHOCTH HCIIOJIB30BAaHMsI TPAHCIUIAHTALNI ajlIo-
reaHbix MCK u ux yactudHo nuddepeHnnpoBaHHOTO
MIOTOMCTBa JUIsi CTUMYJISILIMU penapaTHBHBIX IPOLECc-
COB B CaMbIX Pa3lIMUHBIX OpraHax U TKaHIX CTalo aK-
TyaJbHOH 3amauell COBPEMCHHOW OHMOJIOTHH M MEIU-
LIMHBI.

Ieap Hamel pabOTHI 3aKIIOYaIach B OLICHKE pe-
naparuBHoro norenunasa MCK kocTHOro mosra npu
OCTPOM U XPOHHYECKOM IOBPEXKICHUN KUIICYHHUKA y
KpBIC JINHAU Bucrap, MHAYIIMPOBAaHHOM HaTPHH JEKC-
TpaH-cynb(aToM.

Marepuajbl M MeTO/AbI. DKCIICPUMEHT I10 H3y4e-
HHUIO peNapaTUBHOrO IMOTEHIMaNa W 0e30MacHOCTH
TpancianTamu MCK xocTHOTO Mo3ra Ipu OCTpOM U
XPOHHYECKOM MOPAKESHUH KUIIEUHUKA, HHAYIIMPOBaH-
HOM HaTpuii fekcrpan-cynbdarom (JIC) ObLT IpoBeICH
Ha KpbIcax JMHUM Bucrap.

Kueommnsie. OTBITH MPOBOJWICS Ha B3POCIBIX
TI0JIOBO3PENBIX KpbIcax JIMHUM Bucrap, camiax, B BO3-
pacte B Hayasie onbITa 2.5 Mecsiua, maccoit 120-140 r.
Ha xaxyto BpeMeHHYIO TOUKY JJIsI IPOBEICHUS OTIpe-
JIETICHHBIX TECTOB Opanock 1o 6-8 JKUBOTHBIX.

Mooensy nopasxycenua kuweynuka. Jns nomyye-
HUSI OCTPOI (POPMBI MOPAXKEHUS KUIIEYHHKA KPBICHI
noxy4anu ¢ mutbeM 10% BomusIit pactBop JIC B Teue-
HUe Heenu. [ momydeHus: XpOHU4IeCKor PopMBbI TTOo-
paKEHUs KUIIEUHUKA KPBICHI Tostydanu ¢ nuteeM 10%
BoJHBIN pacTBop JIC B TeueHHe HEAEH, 3aTEM CIIEHO0-
BaJ MepepsIB 2 HEJENIN U MPOLeAypa emie JBaKIbI 0-
BTOPsSLIAcCh.

Ayronornunsie MCK. Knerounsii marepuan
110/ HeMOYTaIOBEIM HAPKO30M y KPBIC Opalii B CTPOTO
CTEPWIBHBIX YCIIOBHSX, NMPHU KIETOYHOCTH IOJY4EH-
HOro Marepuaina nopsaka 107 KIeTok u nomemany B
npobupku ¢ renapuroMm (100 EJl/mn nyHnkrarta). I[Tocie
MTOJTyYSHHS NCXOAHOTO IIYHKTaTa KOCTHOTO MO3Ta U OT-
CTaWBaHUS 3PHUTPOIUTOB B TeueHHE 1-2 4acoB mpHU
KOMHATOH TeMIepaType CylepHaTaHT OTCACHIBAJIH I1a-
CTEPOBCKOM IUIIETKOW, a BBIICICHHBIE KIETKU OTMBbI-
Banu B cpepe 199 («Sigmay», USA), uentpudyrupo-
Banu nipu 1000 06/mMuH B Teuenue 10 MUH, OCaIOK pe-
CyCHEHJIUpOBalU B pOCTOBOH cpexe. B kauecTse
HayaJIbHOM POCTOBOM cpensl cityxuia cpena RPMI-
1640 (pupma “Sigma”, USA), coneprkaiias IeHHULHI-
muH (100 EJl/mi), amdorepunmu (100 nr/mm), L-
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rimotamue 2 MM (pupma “Sigma”, USA), 20% smopu-
OHAITLHOM TesIen CBIBOPOTKH (dupma
“Sigma”,USA). KynbTuBHpOBaHHWE MPOBOIWIOCH B
IIACTHKOBHIX (uakorax Kappems (“Sigma”,USA) ¢
IWIOIIAABIO HA 25 cM?, B KOTOpbie BHOCKIU 5x 108 —107
KJIETOK KOCTHOTO MO3ra B 8 MJ pocTOBOH cpenbl. B
cilydae HEOOXOIMMOCTH OnpeaenuTh 3()(HEeKTHBHOCTD
ki1oHoOpazoBanus (OKO) mocessHHBIX KIETOK BO (hia-
KOHBI BHOCWJIMCh MEHBIIIUE KOJIMYECTBA KJICTOK, YTOOBI
UMETh BO3MOXHOCTBH IIOJICYMUTATh YUCIO BBIPOCIIMX
KosIoHUH. DIaKoHBI NPOTyBald ra30BOi CMECHIO, CO-
Jepkarieit 5% yriekucnoro raza u 95% Bosnyxa, u no-
MeImany uX B o0sr9HbI Tepmoctat 37°C. [IpomyBanne
(hT1aKOHOB TaKOH ra30BOi CMECHIO TTPOBOIMITN KaXKIBIi
pa3, KorJa MEHUTH Cpely WM IepeceBaliil KICTKH B
HOBBIE KyJIbTYpaibHbIe (urakoHBL [Ipm moctmkeHun
CIIUBHOTO (KOH(IIOCHTHOT0) MOHOCTOS KJIETKH Iepe-
ceBanu ¢ ucrnons3oBanueM 0,25% pacTBopa TpUICHHA
(“Sigma”,USA) B HOBBIE (DTAKOHBI BHAYAJIE C TOM K€
wiomaaeio jaHa (25 ¢cM?), a BIIOC/IEACTBMU NPU Hapac-
TaHUH KJIETOYHON MAcCChl — B OOJIBIINE KYJIbTypaJIbHBIC
¢nakoHsl ¢ muomanasio aua 175 cm? ("Sigma”,USA).
OO6pa3ipl KyJIbTHUBHPYEMBIX KJIETOK MPOXOIAT Ipo-
BEpPKy Ha (PIyOpecIieHTHOM KJIIETOYHBIH Cemaparope
(FACSAria, Becton-Dickinson Biosciences, San Jose,
CA, USA) ans omnpeneneHus: SKCIPECCHH aHTUTCHOB
ME3EHXHUMAIIFHBIX CTBOJIOBBIX KIETOK C HCIOJIB30Ba-
HHUEM AHTU- CD?29, CD90, CD45 and
CD11bFACSAria, Becton-Dickinson Biosciences, San
Jose, CA, USA). MCK BBoaunu B/B B KOJIHYECTBE
2x10°8 knerox B 0,5 MJI (U3MONIOrMYECKOrO pacTBOpa
OJTHOKpaTHO Iocie 3aBepienus mpuema J[C.
Tecmuposanue 3¢phexma. i onenku 3pdexra
HUCIIOJIB30BAJIMNCh JAaHHBIC O BBDKMUBACMOCTH B TCUCHHEC
2-x Mmecsies nocie Beefaenus MCK, nuHamMuke Maccel
Telna W KHIICYHUKA, W3MEHEHUIO THCTOJOTHYECKOU
KapTUHBI KHIICYHHUKA Y KUBOTHBIX, 3a0UTHIX Yepe3 1 u
2 Henenu mnociie BBegeHus MCK, nuHamMuke XeMHITIO-
MHUHECIIECHTHOW aKTHBHOCTH MEPUTOHEATHHBIX MaKpO-
(haroB KpeIC.
Tonkas kHmKka M

G —

JInanna BCKPBITHA KHIIKH

I'acrosorus

Dopmupyemoie zpynnovl KOHMPOIAbHBIX U IKChe-
PUMEHIMANIbHBIX JcugomHblxX. B omnbitax hopmupoBa-
JIUCH CHELYIOLINE TPYTIIBL:

MHTAKTHBIC JKUBOTHBIC, 12 1mIT;

JKUBOTHBIE B MOJICJIN OCTPOTO MOpaskeHus, 12 mT;

JKUBOTHBIE B MOJENH XPOHUYECKOTO MOPAXKECHUS,
12 mT;

JKUBOTHBIE B MOJIEJIA OCTPOTO MOPAXKEHHUS, JICUEH-
nweie MCK, 12 mr;

JKUBOTHBIE B MOJIEIM XPOHUYECKOTO MOPaKeHMUs,
neuennbie MCK, 12 .

Ilposeoenue onvima. ®opmupoBaHue Ipymi, 3a-
tpaBka JIC, BBemenne MCK, HaOmronenue, 3a00i u
¢duKcayst Marepuana, aHaIH3 XEMITIOMHHECIICHIINT
I[IM npoBogwics B MeIuUMHCKUN pagnoIorHuecKuit
Hay4HbI eHTp uM. A.®. [{pi0a - ¢pmman genepansb-
HOTO TOCYAApPCTBEHHOTO OO/PKETHOTO YUPEKICHUS
«HanyoHanpHBIE MEOUIIMHCKUH HCCIEI0BATEIbCKUN
paavoiIoruueckuil LeHTp» MuHucTepcTBa 3ApaBo-
oxpanenus Poccuiickoit ®enepauun; mopgonoruye-
ckuil aHanu3 JaHHbIX — B ' BY3 «MoCKOBCKHI KIMHU-
YeCKUIl Hay4dyHO-TIpakTU4YecKuil 1eHTp JenaprameHta
31paBooxpaHeHuss MockBbl». Bce KpbICBI 3Kcnepu-
MEHTa MMEJIH CKBO3HYIO HyMEpAlLUIO B COOTBETCTBUH C
TIOCIIEI0BATEIILHOCTEIO 32004.

3a00it Ha MOP(OIIOTHYIECKOE HCCIIE0BAHIE
OCYIIECTBIISUICS B TA00PATOPUH OTICICHUS
KJIETOYHOU M 3KCIIEPUMEHTAJILHOM JTy4eBOH Tepanuu
MenuuuHCKUN pagroaoruiueCcKuil HayqYHbIH HEHTP
uM. A.®. [[p16a, . O6HUHCK. KOHTpONIBHYIO TPYHITY
UCKJTIOYMIIH, TIOCKOJIBKY HE OBIJIO HEOOXOIMMOCTH B
npoBeieHHH MOP(HOJIOTHIECKOTo UCCIeI0BaHus. Y
BCEX JKHBOTHBIX 110 BCEM IpyIaM Ha MOpdosioruio
Opany y4acTKH TOHKOH M TOJICTOW KHUIIIOK B MECTE
nepexoia TOHKOH KHIIKK B TOJICTYI0. Marepuan
¢ukcuposanu B 10% HeHTpambHOM (hOpMaNIUHE U
XpaHWIHU 10 TPAHCIOPTUPOBKHU B XOJIOJMIBHUKE.

Toncras kHKa DM

Puc. 1. Cxema 83smus mamepuana KUKy

[ocne ¢ukcamuu MaTepuan 0OE3BOXKHBAIH B
CIHMPTaX BOCXOJAIICH KOHICHTPAIMK W 3aKIF0Yajid B
napadus. ['ucTomoruueckue cpes3bl TOMMUHON 5 MKM,
OKpAaIlICHHbIC TEMATOKCHIHHOM M 303UHOM, H3Y4aH B
cBETOBOM MHKpockore AxioScope.Al (Zeiss). Mop-
(homeTpryecKre HCCICIOBaHUS HAa MPUTOTOBJICHHBIX
TaKMM CIOCOOOM THCTOJOTHYECKHX IpernapaTax Obum

BBINIOJIHEHB! C TOMOIIBIO aBTOMAaTH3UPOBAHHOM CH-
cTeMbl aHanu3a Buaeonsodpaxenuit «Cito-W» dupmbl
«Anamopd» (Poccus).

PesyabTaTnel u obcy:xaenme. Haubonee BwIpa-
YKEHHbIE H3MEHEHHs ITpu ocTpol 3arpaske JIC Habr0-
JIaJICh B CIM3UCTOI 000JIOYKE MOAB3JONIHON KHIIKH:
OTMEYaJI0Ch PE3KOE YMEHBIICHNE BBICOTHI KHIIEYHBIX
BOPCHH, B PsIJI€ CITy4aeB KHIIEYHbIE BOPCHHBI BOBCE OT-
CYTCTBOBAJIM, TNIyOMHAa KPHUIT PE3KO yBEINYHBAIACK,


http://mrrc-obninsk.ru/
http://mrrc-obninsk.ru/
http://mrrc-obninsk.ru/
http://mrrc-obninsk.ru/
http://mrrc-obninsk.ru/
http://mrrc-obninsk.ru/
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HaOJIOJAIOCh YBEIMYEHHE KOJIMYECTBA MEXKANUTEIH-
QIBHBIX JTUM(OLUTOB U YCHICHHE JTUMQOIIIa3MOIH-
TapHOW WHQWIBTPAUN COOCTBEHHON IUTACTUHKH
(puc.2). B ToncToit kuike HaOI0IaTNUCh KAPTUHBI BBI-
paXeHHOU AUCTPO(UH U TeCKBaMAaLlMH KIIETOK IIOBEPX-
HOCTHOTO DJNHUTENUS W HapymIeHHe apXUTEKTOHHKH

. S ' T
Puc. 2. Ymenvwenue evicomor xuweunvix
6opcuH, yeeruuenue 2nyounst kpunm. Okpacka
2eMamMoOKCUIUHOM U D03UHOM. Yeenuuenue X
250.

Beenenne MCK B cepun ¢ ocTpoii 3aTpaBKOH cy-
[IECTBEHHO YJIyIIao THCTOJIOTNIECKYIO KapTHHY CITH-
3HUCTOI MOJB3IONIHON KHIIIKH: BEICOTA KHUIIEYHBIX BOP-
CHH XOTs 1 OblIa B psJie CIIy4aeB CHIDKCHA, OJJHAKO B
L[EJIOM COOTBETCTBOBAJIA UX COCTOSIHHIO B KOHTPOJIb-
HOU Tpymme. B cnusucToit 000104Ke TOJCTON KHIIKHY,
HOPMAaJIM30BaJlach apXUTEKTOHNKA KpUIIT. Tem He Me-
Hee, U3MEHEHHMS KJIETOK SITUTENUsI ObUTH 3aMETHBI: OT-
CYTCTBOBaJIa IIETOYHAsI KaiiMa SHTEPOLIMTOB, COXPaHs-
nace JuMdoumnTapHas HHOWIBTpanus COOCTBEHHOMH
rracTrHKY (Puc.4).

KpHUNT. Y OTAECNBHBIX )KHBOTHBIX HaOIIOamach Aniara-

LU COCYAOB IOJCIHU3UCTOTO CJOS, KIETKH SIUTENHUS
KPHIT HAaXOIWIUCH B COCTOSHUM BBIPAXKCHHON THCTPO-
¢un n HexkpoOmo3a. B mpocBeTre KpHUIT BCTpedannch
CKOTUICHHS JIEUKOITUTOB (pHc.3).

Puc. 3. Junamayus cocyoos nodcauzucmozo cios, kKiemxu
INUMENUS 8 COCIOAHUYU BLIPAXHCEHHOU OUCMPOGUU U
Hekpobuosa. B npoceeme kpunm ckonnenus 1etikoyumos
Oxpacka zemamokcununom u 203unom. Yeeauuwenue X 250.

B cepun onbiTa ¢ XpOHMYECKOH 3aTpaBKOM JIEKC-
TpaH-CyIb(AaTOM, IO CPAaBHEHHIO C OCTPOIA, Yepes 2 Me-
csma mocie BBeaeHnss MCK rucronmormaeckas KapTHHA
3HAYUTENbHO yhay4munack. IIpakTudyecku BoccTaHaB-
JIUBaJIaCh HOPMaJIbHas CTPYKTYpa KUIICUHBIX BOPCUH U
KpUNT B MOAB3AOIIHOM KHIIKe. BBICOKHE BOpPCHHBI
ObUTH BBICTJIaHBI Xopouio IuddepeHMpOBaHHBIMU
KJIETKaMHU ¢ 4ETKO BBIPAKEHHOU IETOYHON KaiMol. B
6aSaHBHI)IX OTACIaxX KPUIIT BCTPECUAIUCH ITAHETOBCKUEC
knerku. (Puc.5).

g

» D) <
Sy ;ﬁ B
‘.’!‘ 'xn_ ¥
‘):F"t, : it

Puc. 4. Boccmarognenue HOpmManbHOU CMpYKmypbl CIUUCIOU 000104KU MOACHMOU KUWKU, HO COXPAHAEMCsl
aumpoyumapuan unguibmpayus coocmeennou naacmunku. OKpacka 2eMamoKCuiuHOM U 203UHOM.
Yeenuuenue X 500.
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:

Puc. 5. Boccmanognenue ebicomul Kuuieunbix 60pcu

qepé; 2 Mec;n;a nocne sésedenuss MCK. Okpacka

2eMAMOKCUNUHOM U 203uHOM. Yeenuuenue X 250.

Beenenne MCK pe3ko akTHBU3HPOBANO MPOIH-
(hepaTHUBHBIC TPOLECCH B CIM3UCTONH OOOJOYKE TOIN-
CTOM KHUIIKM 3a CUET TUIEpPIUIa3uH KJIETOK SIUTENUS
kpunt. Habmronanock ycuieHue o0pa3oBaHUsS METKHX

1 KPYIHBIX TUM(PATHISCKUX (HOJUTUKYIOB KaK B CIH3H-
cToii 000JI04YKe, TaK U B MOACIU3UCTOM CIIO€. YBEIu-
YUBAJIOCh KOJIMYECTBO OOKAJOBHAHBIX KJIETOK KakK B
SMUTENINU KPUIIT, TAK ¥ CPEJIU KIETOK IOBEPXHOCTHOTO
snurenus. (Puc.6 a,0,8,r).

—

™ i 3 |
Puc. 6 a,0,8,e. Akmususayus npoauphepamusHbix nPoYeccos: 2UNEPRIA3Us SNUMeNUss MOACMOU KUWKU U
yeenuueHue Koauuecmed OOKanlo8UOHbIX Kiemok ¢ snumenuu. OKpacka 2eMamoKCUIUHOM U 03UHOM.
Veenuuenue X 120.

XoTsl TOYHbIE MEXaHU3Mbl MMMYHHOPETYJISTOP-
HOT'O JACWCTBUS ayTOJOTrHYHbIX U amoreHHsix MCK u,
KaK CJIEZICTBHE, CTUMYJISIHS IPOLIECCOB PEreHEpallHH,
JI0 KOHIIa HE M3BECTHHI, OOJIBIIMHCTBO MCCIIEIOBAHUN
MOKA3BIBAIOT, YTO OHHM OCYIIECTBISIOTCS C ITIOMOIIBIO
pactBopuMBbIX (hakropoB. K aTuMm (hakTopaMm OTHOCHAT:
TGF-B1, dakrop pocra remaroruros (HGF), mpocra-
rmanguH E2 (PGE2) u unnonamun 2,3-1nokcureHasy
[36]. MCK KM Takxe 3KCIpeccupyroT BEICOKHH ypo-
BeHb (hakTopa crpoMainbHbIX KieTok-1 (SDF-1) [37]. K
HACTOsIIEMY BpeMeHH ycTaHoBIeHo, uTo MCK B ycio-

BUSIX in Vitro W in Vivo MOTYT BBIIENATH B OKPYXKako-
LIyI0 Ccpeny Ccienylolne OMOJIOrMYeCKH aKTHBHBIC
HPOJYKTBL: COCYIUCTBIA JHIOTEIHAIBHBIA POCTOBOW
¢daxrop (VEGF, Bo3moxHno, yto Bapuant VEGF-D)
[38]; rematorurapusiii pocrosoii haxrop (HGF); anpe-
HOME/TyJIH; HHCYJIHHOIOI00HBIH pocToBOit akropa 1
(IGF-1); Tpanchopmupyromuii ¢dakrop pocra 3
(TGF-B3) [39]; muaneHTapHbBIi pOCTOBOH (HaKTOp
(PGF); tpombonmTapHbIii poctoBoii dakrop-A (PGF-
A); pocTOBOI (haKTOp COCAMHUTEIBHON TKAHHU, MOJIe-
Kyna-1 aare3un HefpaJbHBIX KIETOK; KOJIOHHECTUMY-
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mupyrontuii paktop 1 I mpeecTBeHHUKOB B-kie-
tok (PBEF1); renapun-ces3piBatomuii  EGF-
nogo0HbIH poctoBoit dakrop (HB-EGF); matpuunas
meramtonporennasa-9 (MMP-9) [40,41] u, mo-Bumu-
MOMY, €CTh €Il PAZ APYTHUX, elle He HACHTH(UIIPO-
BaHHBIX areHToB [42]. JlaHHBIE OMOJIOTHYECKH aKTHB-
HBIE COEIMHEHUs 00JIalafoT aHTUOTeHHBIM, aHTHAIO-
NTOTUYECKUM, aHTHOKCHIAHTHBIM ¥ MHTOTCHHBIM
3¢ peKToM, YTO MO3BOJISIET aKTUBUPOBAThH pPerapaTHB-
HBIE TIPOLIECCHI Ha CaMbIX Pa3JIMYHBIX YPOBHSX, B TOM
YHCIlle, U Ha YPOBHE, TaK Ha3bIBAEMBIX, PE3UACHTHBIX
CTBOJIOBBIX KJIETOK, K KOTOPBIM OTHOCSITCS] HEZIABHO 00-
Hapy>KeHHBIE CTBOJIOBBIE KiIeTKH cepama [43]. Eme
MEHBIIIE H3BECTHO O MEXaHM3MaX pealn3aluy perapa-
tuBHOTO 3¢ dexra y MCK. Nmeromuecs HEMHOTOYIC-
JICHHBIE MyOJIMKALUK B OCHOBHOM TOJIBKO KOHCTaTH-
PYIOT HaJIM4HE pernapaTUBHOTO d(dekTa Oe3 aHamm3a
BOIIpOCA O MEXaHU3Max ero peanuzauuu [44,45]. Kax
y>xe Ob110 oTMeueHo paHee, 11 MCK xapaxTepHb! BbI-
cokue nuddepeHpOBOYHbIE MOTEHIUH KaK B YCJIO-
BUSX in vitro, Tak ¥ B cUcTeMax in Vivo.

Takum 00pa3om, B 3KCIepUMEHTE OBLIO Mpoje-
MoHcTpupoBaHo, 4To MCK 00nasatoT cnocoOHOCThIO
YCHIINBAaTh IPOMU(EPATUBHYIO AKTUBHOCTH M YCKO-
piath 1uddepeHIUPOBKY KIETOK KHIIEYHOTO JIINTE-
M, a CIEA0BATEIbHO XapaKTepPU3YIOTCs OOJIBIINM pe-
napatuBHbIM noteHuuanoM. Beenenue MCK npuso-
WO K IOJHOMY BOCCTAHOBJICHHIO W YMEHBIICHHUIO
BOCHAJICHUS] CIM3UCTON OOOJOYKH TOJICTON KHIUKH -
MPOUCXOUT aKTUBH3ALMS POIH(EPATHBHBIX IIPOLIEC-
COB: THUIIEPIUIA3Usl SMUTENUS TOJCTOW KHUIIKK U yCH-
JIECHHOE 00pa30BaHUE MEJIKUX U KPYIHBIX (DOJUTUKYIIOB
B CIIM3UCTOM 00O0JIOUKE U B MOJACIU3UCTOM CIIO€, YBe-
JMYECHUE KOJIMYeCTBa OOKaJOBUIHBIX KJIETOK B AIHTE-
JIMY, YBEJUUSHHE BBICOTHI M YHCJIA KUILIEUYHBIX BOPCHH
B CIIM3UCTON 000JI0UKE ITOIB3AOIIHOM KHIITKH, IT0 CPaB-
HEHHIO C KOHTPOJIBHOW rpyNIoi )KUBOTHEIX. Hanbonee
BBIPXECHHBIE NPOJH(EpaTHBHBIE MPOLECCHl OTMEYa-
I0TCS B CEPUH OIIBITa C XPOHUUYECKOI 3aTpaBKOM depes
2 mecsna nociie BBegenuss MCK.

TpaHcrulanTanys Me3eHXMMAIBHBIX CTPOMAallb-
HBIX KJIETOK B JJAHHOM JKCIIEPUMEHTE MPOIEMOHCTpPH-
poBaja MepCHeKTUBHOCTh JaHHOIO METo/a B 00JacTH
MEIUIIMHCKOTO HCTOJIB30BAaHUS KJIETOK CTBOJIOBOTO
THIIA, HATIPABJICHHOT'O Ha MOBBINICHHE 3PPEKTUBHOCTH
Tepanuy XpOHUIECKIX BOCTIAIMTENBHBIX 3a00JIeBaHMIA
KUIICYHUKA.
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BUKOPUCTAHHSA MPEMAPATIB I'TAJTYPOHOBOI KUCJIOTH JIJIS1 JIIKYBAHHSA
OCTEOAPTPO3A CKPOHEBO-HUKHBOIIEJIEITHOI'O CYI'JIOBA

AHoTalis: AKTYaJIbHICTh 3aCTOCYBaHHS NPENapaTiB TialypOHOBOT KUCJIOTH HaOyBae Aeaaii OLIbIIoro 3Ha-
YEeHHS y KOMIUIEKCHOMY JIIKyBaHHI JJer€HEepaTHBHO-AUCTPO(DIYHUX 3aXBOPIOBaHb CKPOHEBO-HUKHBOIIEICITHOTO
cyrio6a (CHIIC).

Hageneno pe3ymnpraT BUKOpucTaHHs npemnapaty «Hyalulal®-artro» y manienris i3 ocreoaptpo3om CHIIC.

Bigmideno 3HmkeHHs 6omboBoro cuaapomy B CHIIIC sk min gac >xyBaHHS Tak 1 B CTaHi Crokoro Ha 63%
BiTHOCHO BUXITHOTO PiBHS, OKPAIIUBCSA 00’ €M PYXiB IIENeIH, SMEHIIIMBCA XPYCKIT 1 KpeIiTamis B Cyrio0i.

OmineHo e eKTUBHICTE 1 Oe3MeYHICTh BUKOPUCTaHHA mpenapaTy «Hyalulal®-artro» mpu jgikyBaHHI 0CcTEO-
aptposa CHILC.

Kniouoei cnosa: riamypoHOBa KUCIOTa, CKPOHEBO-HIKHBOIIETICITHHN CyTII00, 0CTE0apTpo3.
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U 4enoCMHO-TUYEBOU XUpypuu

Hayuonanenuiii meduyunckuil ynugepcumem umenu A.A. boeomonvya Kpeiorcanoeckan Oxcana Anekcan-
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MCHOJIb30BAHUE MPEIAPATOB I'MAJTYPOHOBOM KUCJIOTHI J1JIsI TEUEHUSA
OCTEOAPTPO3A BUCOYHO-HUKHEYEJIIOCTHOI'O CYCTABA

AHHOTAIHUsA: AKTYalbHOCTh MPUMEHCHHS MPEIapaToOB THATYPOHOBOW KHCIOTHI IPHOOPETAET BCe OoIbIIee
3HAYCHHUE B KOMILICKCHOM JICUCHHH JICTCHEPATUBHO-AUCTPOPHUUECKUX 3a00JIEBaHII BUCOTHO-HIKHEUCITFOCTHOTO
cycrasa (BHUC).

[IpuBeneHbl pe3ynbTaThl UCIONB30BaHHA TpenapaTta «Hyalulal®-artro» y mammeHTOB ¢ OCTEOapTPO30M
BHUC.

OtmeueHo cHrbkeHue OoneBoro cuaapoma B BHUC kak Bo BpeMs KeBaHHS TaK M B COCTOSIHUH MOKOs Ha 63%
OTHOCHUTEIILHO UCXOIHOTO YPOBHSI, YITYUIIUJICS 00BEM JIBIYKEHUH YETIOCTH, YMEHBIIHUICS XPYCT U KPETTUTAIIHS B
cycTaBe.

Onenena 3 pexTuBHOCTD U Oe30macHOCTh MpuMeHeHus npemnapara «Hyalulal®-artro» mpu ne4eHnn ocTeo-
aptpo3a BHUC.

Kniouegvle cnosa: THaTypOHOBas KHCIIOTa, BACOYHO-HIKHEUETIOCTHOM CyCcTaB, OCTE0apTPO3.
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THE USE OF HYALURONIC ACID
FOR THE TREATMENT OF OSTEOARTHROSIS OF THE TEMPOROMANDIBULAR JOINT

Summary: Topical application of hyaluronic acid is gaining importance in treatment of degenerative disor-

ders of the temporomandibular joint (TMJ).

The results of the use of a preparation «Hyalulal®-artro» in patients with osteoarthrosis the TMJ.

Was a reduction in of pain in the temporomandibular joint during chewing as well as in the at rest of 63%
from baseline, has improved range of motion the jaw dropped crunch and crepitation in the joint.

Evaluated the efficacy and safety of preparation «Hyalulal®-artro» in the treatment of osteoarthrosis of the

TMJ.

Keywords: hyaluronic acid, temporomandibular joint, osteoartrosis

AKTYyaJIbHiCTH

YacToTa 3aXBOPIOBaHb CKPOHEBO-HIKHBOIIEIICTI-
Horo cyrinoba (CHIIC) cepen mopocnoro HaceneHHS,
3rIAHO JAaHUX €MiAeMIOJOTIYHUX JOCHIKEHD, CKJIa1ac
Big 27 mo 90% [1,2]. lerenepatuBHO-AUCTPOdiTHI 3a-
xpoproBanns CHIIIC, y Tomy 4uciii ocTeoapTpos, mpo-
JIOBXKYIOTh 3aJIMIIATHCS IMOLUIMPEHOK MaTOJIOTIE Y
ocib pi3Hoi crari Ta BiKy. I[liArpyHTsM JUis 1X BHHHUK-
HEeHHSl € aHOMalii NPUKYCY, MaToJIOTiYHa CTEePTICTh
TBEPAMX TKaHUH 3y0iB, 3aXBOPIOBAHHS IAPOJIOHTY, MO~
PYLIEHHSI OKJIFO31MHUX CITIBBIHOILICHB, MPOSIBA JIUCII-
na3ii CroJry9HOi TKaHWHHU, CHIOKPHHHI Ta PeBMAaTOiTHI
XBOpOOH, MeTabotiuHi nmopyiieHHs [2-5].

OcreoapTpo3 — IereHepaTHBHE 3aXBOPIOBAHHS
cyriio0a, o BHHUKAE Mif] BIUIMBOM LTOT HU3KH (ak-
TOpIB, B OCHOBI SIKOTO JIGKHUTH JIETeHeparlis cyrio0o-
BOTO XPSIIIa 1 MOJAIBIIN CTPYKTYPHI 3MiHH CYOXOHpa-
JIBHOT KICTKH, KallCyJIbHO-3B’SI3KOBOTO arapara Ta iH-
KX eJeMeHTiB cyrioba. Ilepebir 3axBoproBaHHS
NPUXOBaHWH, 3a11aJIbHI 3MiHH CHHOBIIO BUPQXXEHI TOMi-
pPHO, TOCTYIOBO MOPYIIYETbCS W (YHKIisE caMoro
CHUIC [2].

[MommpeHicTs 0cTEOapTPO3a CEpet HACEIEHHS KO-
PEIIOEThCS 3 BIKOM 1 10CATaE MaKCUMAIIbHUX TTOKa3HH-
KiB y 0ci0 crapmioro Biky [6]. JlikyBaHHS BuIle 3a3Ha-
yenoi matonorii CHIC 3anumaetscs akTyaabHOIO
npo0JIEMOIO CHOTOJICHHS, HE3BAXKAIOUM Ha IIMPOKUI
CIIEKTp ICHYIOUMX IpemnapariB i MeToaiB. CKiagHicTh
00yMOBIIeHa HE TiJBKH TMOJII€TIONOTIYHOK TPHUPOJIOI0
Ii€1 MaToJIorii, a ¥ CKIaaHICTIO OyJ0BY Ta GioMexaHiKH
camoro cyrnoba [1,7,8].

Ha migcraBi aHamizy pe3ynbTaTiB IOCIHIIKEHb,
MPOBEJICHUX 3a CTaHJapTaMH JI0Ka30BOI MEIMIMHHU,
nepeadadeHo TPU OCHOBHI TPYIH JIKYBaJIbHHUX 3aXO-
JiB: HepapMaKoJIOTiuHI (HABYAHHS Nali€HTIB, pEKOMe-
HAALIi MO0 Xap4YyBaHHs, KOPEKIisl OKIIFO31IHO-apTH-
KyJSIIHHUX CIIBBiAHOLIEHB, CIUTIH-Tepamis, ¢izioTe-
parneBTHYHI METOH), (apmakonoriuHi

(mpoTH3ananbHI 3ac00HM, XOHAPOIPOTEKTOPH, Ipera-
paTH KanbLilo), Xipypriu#i (apTpoIeHTe3, JiKyBaIbHO-
JiarHOCTHYHA apTPOCKOIis, KOPEKIiifHa OCTeOTOMIl,
aprporuactuka CHILC) [9].

KoncepBaTnBHI MeTOAM JiKyBaHHS OCTE0apT-
po3a CHILIC 6inbm eheKTHBHI Ha MOYATKOBHX CTa-
JIisIX PO3BUTKY 3aXBOPIOBAaHHS, KOJIU MEPIIOYEPTOBUM
NOCTA€ TIMTaHHS BIJIHOBJICHHS YIIKOJPKEHOTO XPsIIa,
foro OlOXIMIYHMX 1 OiOMEXaHIYHMX XapaKTePHCTHK.
HuHi B koMIIJIeKCi KOHCEpBaTHBHOT Teparlii HaieHTiB
i3 octeoaptpo3om CHILC Bce mimpiie BUKOPUCTOBY-
I0Th BHYTPIIIHBOCYTJIO00BE BBEICHHS XOHAPOMOJIH-
¢ikyrounx 3aco0iB, IO MICTATh TiaTypOHOBY KHC-
noty. BHyTpimmHbocyrio6oBa iH’ekiiiiHa Teparmis mpe-
rapaTamy TiaJypOHOBOI KHCIOTH BXOJHTH JI0 CHHCKY
3axo[iB, pekoMeHnoBannx BOO3 mpu jikyBaHHI ocTe-
oaptpo3sa 3 2003 poky.

OxkpiM TOTO, 3aCTOCYBaHHS MPENapariB riarypo-
HOBOI KHCJIOTH CTaJI0 HEBiJ’€MHOIO YaCTHHOIO apTpo-
ckoriuHoi niarHoctuku ta xipyprii CHIIC, ockinbku
ApTPOLICHTE3 CYIPOBOJKYETHCS JIABAYKEM, 110 TIPH3BO-
JUTHh JI0 3MEHIIEHHSM 00’€MYy BJIACHOT CHHOBiaJbHOL
piguau [9,10].

[amypoHoBa KHCJIOTa BiIHOBIIOE OajlaHC CyTJIo-
00BOI pimuHH, HaJa€ T HeOOXiaHI (i3UKO-XIMIYHI BiIa-
CTHUBOCTI, BIUIMBA€ HAa MDKKIITHHHY DPEYOBHHY Ta
HOLMIIENTOPH MPOMIKHOTO IIapy CHHOBiaJIbHOT 000110~
HKH, YUM O0OYMOBIIIO€ 3HeO0moounii eekt (Ha piBHI
MiKpOoroMeocTady — MpHUTHIYeHHsS Mirparii, ¢aromm-
TO3y 1 BUBUIBHEHHS IpocTarijaHauHiB). ['iamypoHoBa
KHCIIOTa HOPMAJIi3y€e MBUIKICTh TPAHCIIOPTY MeTabo-
JITIB BiJ KITITHH Yepe3 CHHOBiaJIbHE CEPEeIOBHILE JO JTi-
MpaTHIHUX CyAHH (IIPH OCTE0apTPO3i MIBUAKICTH 00-
MiHY 3pOCTAa€ B YOTHPH pas3u, 1110 PU3BOIUTH JI0 TIOPY-
LIEHHS TPO(IYHMX MPOLECIB Y CYrJIO00BOMY XpSIIi).
BusiBiieHO TakoX, 110 TialypOHOBY KHCIJIOTa IIPOHUKAE
JI0 KaIcyJ cyryio0a i 3B’s13Ku, YUM 3a0e3neuye ix Me-
XaHI4HI BIACTHBOCTI, YUHUTD 3aXHUCHY JiI0 Ha Kojare-
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HOBI BOJIOKHA Ta KJIITHHHI CTpYKTYypH. [Ipu octeoapt-
pO3i MIKMOJEKYJSAPHI B3a€MOJIIi KOMIIOHEHTIB CHHO-
BiIO TIOPYILIYIOTHCS, 3MEHIIYETHCSI MOJIEKYJISIPHA Maca
Ta KOHIIEHTpalis riaypoHoBoi kucmotu [11,12].

BripoBamkeHHS B KITIHIYHY IPaKTHKY MTPerapaTiB
TialypOHOBOi KHCJOTH PpO3TJANAETBCA K SIKICHHN
«cTpuboK» y JikyBaHHI octeoaptpo3a CHIIIC. Anamni3
JOCIITHUIBKUX POOIT 13 MeAUKO-0iooriyHoi eerTh-
BHOCTI ICHYIOUMX IIperapaTiB CBIAYUTH Ha KOPHCTh
NpenapariB riaJypoHOBOI KHUCIIOTH i3 BUCOKOIO 4H Ce-
PEeIHBOI MOJIEKYIsipHOO Baroro — Big 1000 x/la no 4
M/la. ®apmarieBTaMu po3poOIISIOThCS penapaTH, 110
HE TaK MBHUIKO abCOpPOYIOTHCA, POJIOHTYETHCS Tepa-
MIEBTHYHMH e€EeKT Bix poKy Ta Oinbmre. HoBi HampsMku
po3po0oK — nogaBaHHs (PaKTOPIB POCTY Ta OUPEPEHITi-
arrii 1o mpemnaparis, [0 JO3BOJIHUTE BiTHOBUTH XPSIIl 9U
iHIIi 9acTHHA cyrioba [13].

[Mpuknagom npenapaty rialypoHOBOI KHCIOTH i3
HAaIpaBJIeHOI XOHAPOMOIAU(DIKYIOUOIO JIEI0 € BITUM3-
ussHui  npemapar  «Hyalulal®-artro»  (Monekyssipaa
Bara 3,0 MJa), sxkuii OKpiM NpPOTH3ANANBHOI,
pereHepaTHBHOI 1ii cnpusie Moaudikamnii Ta penaparii
cyrino0oBoro xpsuma. BBeneHHs 10 KOMIUIEKCY Tia-
JYpPOHOBOI KHCIIOTH SIK Oy(epHHU pO3YMH CYKIIHHATY
HATPIIO MTO3BOJISIE MiATH OE3MOCEpEeAHBHO HAa XOHAPO-
IUTH Ta HOPMANi3yBaTH BHYTPIITHEOKITITHHHANA 0OMIiH
1 (pizioNOrivHi MOKA3HUKH BCEPENWHI KIITHH XPsIIa, B
pe3yIbTaTi 9OTO OCTAHHI MOXYTh CAMOCTIHHO TIPOITY-
KyBaTH «OymiBembHHI MaTepiam» it cyrioda [12].
CyKIIMHAT HATPIO BiMHOBIIIOE HUKOTHHAMIIAICHIHIU-
aykreotun (HAIY) depe3 MexaHi3M 3BOPOTHBOTO Tie-
PEHOCY €JICKTPOHIB y JUXAbHOMY JIAHIF031 MITOXOH I-
piii, 6epe y4acTb y MOHOOKCHUT'€Ha3Hill cuctemi 0ioTpa-
HCopMarii  KCEHOOIOTHKIB  SHIOMIa3MaTUIHOTO
peTuKyiIymMa, HopMaiti3ye (i3ionoriuHuii cTaH i mokas-
HUKHM KHCJIOTHO-TY)KHOI piBHOBar# IpH anumosi 3a-
BJISIKM 3MiHAM 10HIB BOJHIO [T03a MiTOXOHAPIsAMH, Oepe
y4acTh y peryJisiii Tpancrnopty ioniB K i Ca™, 3a6e3-
medye cTalimi3amifo MPOOKCHAAHTHO-aHTHOKCHIAHT-
HOI piBHOBaru [14].

Mera podoTu — omiHUTH e()EeKTUBHICTD 1 Oe31me-
YHICTh BUKOPHCTaHHS Ipenapary riajypoHOBOT KHC-
notu «Hyalulal®-artro» mpu jiKyBaHHI OCTE0apTpO3a
CHUIC.

Marepiaan Ta Meroau. Y IOCHIIKEHHI TPHiA-
Majau y4acTb 6 mamieHTiB i3 octeoaptpo3zom CHIIC
(-6, u-0), cepenHiil Bik skux ckiaB 61,3+4,9 poku Ta
1 mamieHTKa 32 POKIB, SIKUM IIPOBOJIUBCS JTiarHOCTHY-
uuit aprporenre3 CHIIC. [NanienTn 3Haxoauiucs Ha
JIKyBaHHI B CTOMATOJIOTIYHOMY MEJHUYHOMY LIEHTpi
HMY imeni O.0. boromons1is.

3’5ICOBYBaJIM CKapr'yl XBOPOT'O, MOXKJIMBY IPUUUHY
Ta TPUBATICTh 3aXBOPIOBAHHS, OCOOIUBOCTI HOTO mepe-
0iry, HasBHICTH CyIyTHBOI maToJorii. XBopi 3 ocTeoa-
PTPO30OM CKapKWINCS Ha TYOHH HHUIOUAHA OUTh Y
CHIIC, ckyTicTh ypakeHOTO cyrioba BpaHI, sKa
MPOTATOM TIEBHOTO Yacy 3MEHIIyBajacsi abo 3HUKala.
IIpu BinkpuBaHHI poTa NAIIEHTH BiAMIYaIi TOSABY KiIa-
[[aHHS YM XPYCKOTY y Cyri00i, Oib i yac sKyBaHHS
TBEPAOI 1Ki UM aKTUBHUX PYXiB HIXKHBOI 1meneny. [1pu
00’€KTHBHOMY OOCTE)KEHHI BHSIBIEHO OOMEXECHHS PYy-
XIB IIENICTTH, 3MIIIICHHS IIEJICIU MPH BiJKPUBaHHI pOTa

B 0ik ypaskenoro CHILIC, xpyckiT un kpemiTariito, mo-
MipHU# O1JIb TIPY HATHCKAHHI Ha TAOOPI IS, 110 BUHH-
KaB Ha maTtoJoriudiit cropoHi. [Tamemanis CHILC i xy-
BaJbHUX M 513iB Oyina 0e300IiCHOI0, TIPH BEPTHKAIb-
HUX, CariTalbHHUX, TPAHCBEP3aJbHUX pyXax B
ypaxeHoMy cyriio0i BimmigaBcs Xpyckit. IlepeBakHo
y nauieHTiB 0yino ogHocropoHHe ypakenns CHIL[C.

Oris XBOPUX HPOBOJMIIM 33 KJIACHYHOIO METO-
JIUKOI0 OOCTEKCHHS TMALIEHTIB 13 3aXBOPHOBAHHAMU
CHUIC. BupaxeHicTh 00JLOBOTO CHHIPOMY OIliHIO-
BalM 3a Bi3yaJlbHO-aHaOroBoo mmikajor (BAILII).
OO0oB’s13k0BUMH OynM opTomaHroMorpadisi 3 BUBYCH-
HAIM TOJIOBOK HIDKHBOI IIENeNH, peHTTeHorpadis
CHUIC i3 BigkputiM poTtoM 3a [lapma, koMm'roTepHa
tomorpadis un MPT CHIIIC.

Hiarao3 octeoaptpo3z CHIIC BepudikyBamm Ha
MiACTaBl JaHUX PEHTTCHOJOTIYHOTO OOCTe)KEHHS, a
came: HepiBHIi, HEUITKi KOHTYpH CYTIIO00BHX T'OJOBOK,
3MiHa iX ()OPMH, CTOHIIICHHS, CKJIICPO3YBaHHS KOPTHUKA-
JILHOTO 111apy, HAasBHICTh KICTKOBHX KPalOBHX PO3pOC-
TaHb, 3BY>KEHHSI/HEPIBHOMIPHICTh CYTJI000BOI LIUIMHH,
3TOHIIEeHHA Xpsma rososku CHIIIC.

TpuBaiicTs 3aXBOPIOBaHHA YCiX OIJIIHYTHX CKJIa-
nana Big 2 1o 5 pokiB. [lamieHTH Manu peHTIeHOIOTI-
4yHi o3Haku octeoapTpo3a CHIIC, mo Biamosimano I
gn |l crynenro 3axBoproBanHs 3a H.H. Kacmaposoro
(1981), Bigmosigno 1 (28,6%) ocoba Ta 5 (71,4%) ocib.
Ha perrtrenorpami BUsIBIICHO HEPiBHI, HEUITKI KOHTYpHU
Cyri1000BHX TOJOBOK, 3MiHY iX OpPMH, CTOHIIEHHS KO-
PTHKAIBHOTO IIapy, HasBHICTh KICTKOBUX KpaHOBHX
po3poctans (1 xBopa), 3By’kKeHa Ta HEpiBHOMIpHA CyT-
JI00OBa 1miyinHa. 3rigHo nqanux MPT, BUSBIIGHO 3TOH-
ureHns xpsiia rojgosku CHIIC, #oro mecTpykiiro.

[ManienTH npuMail HECTEPOINHI MPOTH3ANANBHI
npenapati nporsarom 10-14 nuiB (aimecynig (200
Mr/mo0y) — 5 xBopux, aukinodenak Harpito (50
Mr/100y) — 2 maIi€HTH), XOHAPOTIPOTEKTOPH IPOTATOM
2-3 wmicsmiB (XOHAPOITHHA cynb(daT i riTiKko3aMiHa Tif-
poxiopua — o 1000 mr/mo0y), koMOiHOBaHI Tpemna-
paTH KanpLito OpoTaroM 2-3 micsmiB (kamsii-/Iz Hi-
komen — 2 Tab/no0y, KamblieMiH-aiBaHC — 2 Tab/mo0y).
VY 3B’A3Ky 3 4aCTKOBUM IOKpPAIICHHSIM 00 €My PYXiB
HIDKHELOI IIENIENH, aJIe 3 HAsSBHICTIO 0OJLOBOrO CHHJ-
pomy, sikuii 3a ganumu BAII ctanoBuB 2 Ganu, XBO-
PHUM IIPOBEICHO BHYTPILIHHOCYTTIO00BE BBEACHHS IIpe-
napary «Hyalual®-Artroy». [Tamieatn 6ynu npoindop-
MOBaHI NP0 MOJJIMBI TIO3UTHBHI Ta HETraTHBHI
pe3yNbTaTH JIIKyBaHHS, BOHM MiANKCANIN NOiHPOPMO-
BaHy JI0OpOBIJIbHY 3ro/ly Ha ITPOBEJCHHS BHYTPILIHBO-
Cyri000BOi iH €Kil T1adypOHOBOI KHCIOTH Y TOPOX-
HHUHY CyTio0a.

KpurepisiMu BHKIIOUEHHS 3 OOCTEXEHHs Oyiu
Taki IMiJICTaBU: Bi]MOBA MAaIli€HTa Bij JiKyBaHHS, Mij-
BHIIIEHA YYTJIMBICTH J0 IMpenapary, HasBHICTb BHYTpI-
ITHBOCYTTI000BOTO BUTIOTY (32 nanmMu MPT), inTpaap-
TUKYIApHI iHexii, IV perTrenonoriyaa cTaais ocre-
oaptpoza  CHIIC (maibke  TOBHa ~ BTpara
KOHTPYEHTHOCTI MOBEPXOHb, CIUIOMEHHS CYriIo00BOi
LIUTAHA 710 TPSAMOT JTiHiT, MEXi CyrJI000BOT TOJIOBKH HE
BU3HAYAIOTHCS, KOHTYPU HW)KHBOIIEJIEIHOI SMKH Ta
BHUPOCTKOBOTO BiIpOCTKA HM)KHBOT LIEJIETIN 3IJIa/KEHI,
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rpy0i octeodiTn), iHPEKIii MKIPHUX TOKPUBIB Y JiJIs-
HIIi BBEJICHHS TOJIKH, CUCTEMHI 3aXBOPIOBAHHS CIIONY-
YHOI TKAaHWHH Y (a3i 3aroCTpeHHS.

Hocmimkennsmu L. Guarda-Nardini (2011) Bu-
3HAYCHO TOTCHIIWHI YHHHUKH TIO3UTHBHOTO DPE3YIb-
TaTy JIKyBaHHS JETCHEPATUBHHUX  3aXBOPIOBAHBb
CHIIC: craTh, Bik, TPHBATICTH OOJTIO, HASBHICTB IOYa-
TKOBOT'O OOJIIO IIPH JKyBaHHI, OZHO- YM JBOOIUHE ypa-
JKSHHSI, HasIBHICTH CymyTHiX 3axBoptoBanb CHIIIC, Bun
BTpy4aHH:. 3aJIS)KHO BiJl BAPAKEHOCTI IECTPYKTUBHHUX
3min y CHIIIC, sixi BU3Ha4Yal0ThCsI HA PEHTI€HOTpaMi,
KT a1 MPT cyrio6a (HepiBHICTb, HEUiTKICTh KOHTYPIB
i 3MiHa (GOpPMH CYTIOOOBHX TOJOBOK, CTOHIICHHS,
CKJIEPO3YBaHHs KOPTHUKAIBHOTO 1Py, HASBHICTh KiCT-
KOBUX KpaHOBHX PO3POCTaHb, 3BYXCHHS/HEPiBHOMIp-
HICTh CyrJI000BOi WIUIMHH, 3MEHIICHHS TOBIIWHHI
XpsIIa, 3MEHIICHHS KUTBKOCTI CHHOBIAIBHOI PiIUHA B
MOPOXKHMHI CyTi00a), Kypc JTiKyBaHHS MAIi€HTIB i3 1Te-
TCHEPATUBHO-AUCTPOPIUHUMU 3aXBOPIOBAHHIMHU
CHUIC cknanas Bix 3 g0 5 in’ekuiil 3 iHTepBaiom 1
THXIeHb (BBeaeHHs 0,5-1 M mpenapary riarypoHOBOT
kucnoty). Haii6inbma e ek THBHICTD npenapaTy BiaMi-
YeHa [PY 3aCTOCYBaHHI HOTro Ha paHHIX eTanax po3BHU-
TKy octeoapTpo3a [15, 16].

Kypc BHYTpimHROCYTI000BO1 iH’ €KIIHHOT Tepartii
y mamieHTiB i3 aptpo3om CHIIIC nependagas Tppoxpa-
30B€ BHYTPIIIHBOCYTI000BE BBEACHHS IMITIAHTATY CH-
HoBianpHOI pinnan «Hyalual®-Artro» 1,1% 3 inTepsa-
oM 7-10 muis.

[MauieHTiB cnocrepiraiu Ha MEPIIMHA JEHb MicCs
BHYTPIIIHBOCYTIO00BOTO BBEJICHHA INpenapary, Ha 7,
21, 30 gewns i uepes 3, 6, 9, 12 Micsiis.

In’exuiro npenapaty «Hyalual®-Artro» y nopox-
HuHy CHILC mpoBoamnu B TOYKax apTPOCKOMIYHOT
nyskmii, Busxauenux A. Holmlund i G. Hellsing
(1985): mo Tparo-kaHTaJbHIN JHIT BiJl KO3EIKa Byxa
BigMivanu 10 MM, IpOBOIMIIHN NIEPHEHANKYIISIP TOHU3Y
Ha 2 MM y BH3HaueHy TOUYKY HYHKILIi 10 cyrio6oBoi
SIMKH, BBOJIMIIM TOJIKY IiJ KyToM 45° moBepxy Bcepe-
JUHY Ta BBOJIWIH IpenapaT y BepXHil BT cyrioda.
[l IpoBeieHHs apTPOLeHTe3a 3HAXOIMIN APYTY TO-
yky — 20 MM Jomepeny BiJ KO3elKa ByXa Ta 5 MM J0-
HU3Y.

Jlnst nonepepkeHHs YCKIIaAHEHb BHY TPIIIHBOCYT-
J000BHX 1H €KL, MaHIMYJISLII0 TPOBOAMIN 3 AOTPH-
MaHHSM aCeNITUYHUX YMOB, IIKipy 0OpOOIISsIITN aHTHCe-
OTHYHUMH 3ac00aMu, Oe3IOCepeHbO Micis iH €Kil
MPOBOJIMIIM MarHiTOTEparito MOCTIHHUMHU MarHiTHUM
MOJIEM HEOJMMOBOTO MarHity 3 iHaykuniero 240 mTn
npotsirom 20-30 xB, IMOKWHA IPOHUKHEHHS SKOTO Y Ji-
s CHIIC craHoButh O0nm3bko 20 MM. MarHiTHe
MOJIE TTOKPAIILYe KPOBOOOIr Y HABKOJIOCYTIIOOOBHX TKa-
HUHaX, HOpMaJTi3ye MeTa0oJ1i3M, TpoQiKy Ta pereHepa-
1Iit0, Ma€ BUPKEHUN 3HEOOIOI0UHIA, MTPOTHHAOPIKO-
BUHl ehexTn, 3armobirae THM CaMHM BHHHUKHEHHIO ITiC-
JSIH €KIIHHNX  YCKIAQTHEHb, IPHUCKOPIOE audy3iro
JKapCchbKOTO 3aco0y B Cyriio00Bi TKaHUHHM [17].

OxpiM TOTO, XBOPHUM PEKOMEHAYBAIN 0OMEKEHHS
BIZIKpUBAHHS pOTa 70 2 TOJAWH, BXKUBaHHS M’ AKOI TKi
MPOTATOM J100M, IPU3HAYAIIH IPOTH3aNaIbHY HECTEPO-
inny Tteparmito. [lanienTn Oynau npoindopMoBaHi 1po
MOXJIMBHH PO3BUTOK IMOOIYHUX SBUIL 1 IUIIXH iX yCy-
HEHHS [IpU CBOE€YACHOMY 3BepHEHHI 10 Jrikaps. ITicis

MPOBeIEHOT MaHIMyJIAIiT BpaxOBYBaJM 3araJIbHAN CTaH
MaIi€HTIB, TEMIIEPATypy TiJia, CTaH IIKIpH Yy MUISHIT
MpOBeACHOI MaHIMyJIsAii, 00’eéM PyXiB HIDKHBOI IIIe-
JIETIH, HASBHICTB 1 XapakTep 000, IPUCYTHICTH XpycC-
KOTY 9 KperiTamii.

PesyabraTn

Jlo moyatky JliKyBaHHsS BHPa)KEHICTh 0OJIHOBOTO
cunapomy 3a BAIIl y xBopux mij gac xyBaHHs Oyia 4
Oanu i1 Buwe (B cepeiHbOMY — 5,2 Ganu), y CroKoi neit
MIOKa3HUK B cepeHboMy OyB Bix 2 10 5 GairiB.

In’exnito «Hyalual®-Artro» po3nounHamu yepes
2-3 nHi micas TonepeaHbol MpOTH3alalibHOI Teparii
(JacTime HeCTepOiJHUMH IPOTHU3ANATBHIMH TIpenapa-
TaMH).

[icnsa mepmroi iv’extii (Ha 7 DeHb 0OCTEKEHHS)
XBOpl BigMidanw 3MeEHIIEHHS OO0 TIpH >KyBaHHI
(4,1+0,4 6amm), miciast APYTOTO BBEISHHS MOKA3HUK 00-
mpoBorO cuHApoMmy 3a BAIII sk mpu »KyBaHHI, Tak i B
CIOKOT MPOJOBKYBAB 3HIKYBAaTHCS — BIAMOBIIHO
3,240,6 Ta 1,5+0,8 6amu. Yepe3 1 micsup, micas Tpe-
ThOi 10 ekl «Hyalual®-Artro», nuHamika Oysa HacTy-
MTHO0: MiJ] Yac >XyBaHHSI MOKa3HWK Oomo — 1,9+0,6
6anu, y ctani cnokoto — 0,6+0,7 6anis (Tabmums 1).

Cuin 3a3Ha4YMTH, 110 3 MAI€EHTH BIAMITHIM IIOBHE
3HUKHEHHS 00JII0 Y CIIOKO{ Ta MiJl 4ac BXXKUBAHHSA M’ K01
ki. Okpim Toro, gepe3 10 IHIB MiCIA MEpIIOro BBe-
neans «Hyalual®-Artro» Bix T0JaTKOBOTO TIPHIAOMY
HECTEpPOiJHHUX MPOTU3ANaIbHUX 3ac00iB BiAMOBMINCH
2 mari€nTa, a mcisk OCTaHHBOI 1H €Ki — 5 0cio.

BonboBwmii cunapom 3 nokamizamiero B CHILIC B
CTaHI CIOKOIO 1 MiJ 4ac »yBaHHS DKi 3MEHIIMBCS Ha
63% BiIHOCHO BUXiZHOTO piBHA. Byno BinmiueHo 36i-
JIBIICHHS 00’ €My PYyXiB HIDKHBOI MIEJICIH, 3MEHIIIUBCS
xpyckiT i kpenitauist B CHILC. V 1 nauienra mywm y
Cyryio0i 3HUK.

3araipHUIA CTaH MAIiEHTIB OyB 3a0BUTHHAMN, TEM-
mepaTtypa Tijla He TiIBHIIyBaIacs, 3MiH IIKiPHUX TTOK-
PHBIB y MicIi iH €Ki HE BUSBIIIH.

Ha 20-30 meHs Bi mO9aTKy JiKyBaHHS BiIMIiTHIH
3MEHIIIEHHS XPYCTy Ta KpemiTarii B cyriiodax, 3pocia
IUTABHICTH PYXiB HIDKHBOI IIIEJICTTH.

HeoOXigHicTh 1 MOXJIMBICTh MOBTOPEHHS KypCY
JIIKYBaHHs BH3HAualacs B IPOLEC JUHAMIYOTO Kili-
HIKO-J[IarHOCTHYHOTO CIIOCTEPEIKCHHS MAIllE€HTa, 5K
NpPaBUIIO, CePeIHIN Aiana30H MK KypcaMH CTaHOBHB
6-9 micsiuis [11]. [Ticst 1iarHOCTUYHOTO apTPOILICHTE3Y
0JTHOPa30Be BBEJEHHS TiaTypOHOBOI KHUCIIOTH B IIOPO-
XKHUHY cyryioba OyJo gocratHiM. XBOPi 3 TOYaTKOBOIO
cragiero ocreoaprpoza CHIIC nHe morpebGyBamu mo-
BTOPHOTO Kypca JIIKyBaHHS IIpernaparaMy TialypoHO-
Boi kucioTH. [anienram i3 Il penTrenosoriyHoI0 cTa-
JI€I0 apTpo3a Ui IOCATHEHHS CTaOlIBHOTO Tepares-
TUYHOTO e(ekTy uepe3 6 MicALiB PEeKOMEHIyBall
MIPOBEACHHS TIOBTOPHOTO Kypca BHYTPIIIHBOCYTI000-
BuX iH’ektiil «Hyalual®-Artroy.

Takum dYwHOM, 3 oMLY Ha e(QEeKTUBHICTH
«Hyalual®-Artro» cTOCOBHO 3MEHIIEHHsS OO0JBOBOTO
CHHJIpOMY, 301/bIIeHHS] (YHKIIOHATHHOI aKTHBHOCTI
Cyrio0iB y XBOpPHX Ha OCTE€0AapTpO3, a TaKOX HOTro
CTPYKTYPHO-MOAN(IKYI0HOi Aii Ha KIIITHHY YIIKOJKE-
HOTO Xpslia, € JOUUIBHUM 3aCTOCOBYBAaTH BHYTpIIII-
HBOCYTJIO00BI 1H €KL AaHOTO mpernapary Ajis JiKy-
BaHHs ocTeoapTpo3a CHIIIC.
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BucHoBku

1.Ha ¢oHi KOMITJIEKCHOTO JIIKyBaHHS TAIli€HTIB 13
octeoaptpo3om CHIC i3 BUKOpUCTAaHHSIM IIperapary
«Hyalual®-Artroy» micis Kypcy Tepanmii BiaMidanu Bif-
CyTHICTH OO0 TIpH OyIb-IKHX pyXaxX HIKHBOI IIe-
JIETIH TiJ 9ac >)KyBaHHSA Ta Y CTaHI CIOKOr0 Ha 63% 3a
BAIII, BiAcyTHICTH XPYCKOTY 4M KpeIliTalii, mepeHo-
CHMICTb OyJ1a 3aJI0BIIBHOIO.

2.I1pu npaBUIbHOMY BHUKOHAHHI iH’ €Ki, TOTpHU-
MaHHI YMOB aCeNTHKH Ta aHTHCENTUKH PU3MK BUHUK-
HEHHSI 3allaJIbHUX YCKJIaJIeHb € MiHIMAJIbHHUM.

3.3acTocyBaHHS MarHiToTeparii y MOCTiH €KLii-
HOMY TIepiOJi TOKpalrye JiKyBadbHHNA e(eKT i 3MeH-
nrye 0OJbOBI BITUYTTS Y MicIli BTpYJaHHS.

4.3aexHO BiJ BUPA)XKEHOCT] y MAIli€HTIB pEHTIe-
HOJIOTIYHUX 03HaK ocTeoapTpo3a CHILIC, pexomenmo-
BaHO | Kypc BHYTPIITHHOCYTIIOO0BHX iH €KIIN (IJ1s1 TO-
4aTKOBOI cTafii) un 2-3 MOBTOPHHUX Kypca JiKyBaHHS
npenaparamu rianypoHoBoi kucnotu (mis Il cranii).
JliarHOCTHYHUIT apTPOLICHTE3 MOTPEOYE OAHOPA30BOTO
BBEJ/ICHHS TialypoHaTy 0e3MocepeiHbO MiCisi MaHimmy-
T,
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Tabmums 1

JAunamika iHTeHcHBHOCTI 601b0B0T0 cuHApPoMY 3a BAIII, manienTiB i3 ocTeoapTpozom CHIIC Ha doni
BHYTPIIIHHOCYIJ1000BOr0 BBE/ICHHS MPeNapary riaaypoHoBoi KHCJI0TH

Jlo mouarky JiKy- IMics 1 iv’exnii Micns 2 iw’ exii HI,CM 3
BaHHA 1H €KII11
bim y CHIIC y cnoxo 2,840,5 2,6+0,3 3,240,6 1,940,6
(6ammn)
bim, y CHILIC mix yac 5.2+0,6 4,1+0,4 1,5£0,8 0,620,7
KyBaHHS (0aim)
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1. 0503586363

03680, m.Kuis, Byn. 3oomoriuna, 1, HMY imeni
0.0. BoromobLs, Kadenpa Xipypriaaoi cToMaTooTii
Ta IIENETHO-JINICBOI Xipyprii

BimoMocTi Ipo aBTOpIB:
Mananuyk BrnaaucnaB OnekcanIpoBHY — YJIEH-
kopecnionieHT HAMH Vkpainu, TOKTOp Men. Hayk,

npodecop, 3aBigyBau Kadenpu XipypriuHoi cTomaro-
norii Ta ImenenHo-nuueBoi xipyprii HMY  imeni
0.0.boromonblis,

T. 044 483 18 79

BonoBap Oxcana CrenaHiBHa — JOKTOp Men.
Hayk, npodecop, 3aBy4 kadeapu XipypriuHoi cTomaro-
jorii Ta menemHo-mHneBol Xipyprii HMYVY  imeri
0O.0.boromoibei, T. 0503821979

KpmxkaniBceka Okcana OinexcaHIpiBHa — acuc-
TEHT KadeIpu XipypriaHoi cTOMaTOJOTI] Ta MIENIemHO-
mureBoi xipyprii HMYVY imeni O.0O.boromonsis,

T. 0503586363

Muratova Zhanara Kochkorovna, MD, PhD
candidate of medical sciences,

Osh state university

Mypamoea Kanapa Koukoposna, k.m.H.,

doyenm OuiCK020 20CY0apCmME8eHHO20 YHUSepcumema

ANATOMY: YESTERDAY, TODAY AND TOMORROW

AHATOMMUA: BUEPA, CETOJHA U 3ABTPA

Summary: We present the principles and stages of the study one of the basic biomedical sciences - human
anatomy. These principles were once offered by an academician of the Academy of Medical Sciences of the USSR
D.A. Zhdanov, and subsequently received a successful development in the departments of Russia and CIS coun-
tries. The department "Human anatomy" of the Medical Faculty of Osh State University for more than 20 years of
its existence is being improved with the progress of the natural sciences and preserved and developed the traditions
established by its founders.

Keywords: stages, the teaching process at the Department of Human Anatomy, the basic principles of study.

Pe3rome: M3nararorcst 3Tansl CTAHOBJICHUS U MPUHOUIIBI U3YYCHUA OJI[HOf/i U3 OCHOBHBbIX Me,E[I/IKO-6I/IOJ'IOFI/I-
YECKHMX HayK - aHATOMHUH YelIOBeKa. JTH MPUHIUIEI B CBOE BpeMs ObUIH TpeaioxkeHsl akanemukoM AMH CCCP
J.A. )KnaHOBBIM 1 B TIOCIIEAYIOMIEM ITOYYMIIH YCIICIITHOE pa3BuTHe Ha Kadeapax Poccun u ctpanax CHI'. Bonee
yeM 3a 20-1eTHUH nepuoa CBOCro CymeCTBOBaHUA Ka(,’pez[pa «AHATOMHUH YEJIOBEKAY MECAUITMHCKOI'O d)aKynBTeTa
Oml'Y , COBEpIICHCTBYSCH 10 MEpE MPOTpecca eCTECTBEHHBIX HAYK, COXpaHUJIa M pa3BUIIa TPAIULINH, 3aJI0KEH-

HBIC €€ OCHOBATCIISIMHU.

Knrwouegvie cnosa: >Tamnbl CTAHOBJICHUA, y‘Ie6HBIﬁ mpouecc Ha Ka(pezlpe AaHATOMHH YCJIIOBCKA, OCHOBHBIC

IIPUHIIUIIBI U3YICHUS.

BaxxHo# mpo01eMoil By30BCKOW NEAAarorvKd Ha
CETrOJHs SIBJIAETCSl OpraHM3alusl YCHEIIHOW MO3HaBa-
TEJNBHOM JAeATeNbHOCTH cTyneHTa. Kak mokasanu uc-
ciieioBaHusl, 00ydeHue, MOCTPOSHHOE C MPUHIUIIAMHI
MPOAYKTUBHON COBMECTHOM JESITENBHOCTH, I03BOJISET
OCBaMBaTh ONEPALIMOHHO-TEXHUYECKYIO U COL[UAIIBHO-
CMBICJIOBYIO CTOPOHBI Y4€OHOM e TeIbHOCTH, TO €CTh
pemaTs OTHOBPEMEHHO U y4eOHBIE 1 BOCTIMTATEIILHBIE
nemu [5, 7, 9].

[TonmHOTIEHHOE pa3BHUTOE OOIIEHHUE, MPUHOCAIIEEe
YIIOBIIETBOPEHHUE U CTYJEHTAM H MPETOAABATENAM, 10-
poXIaeT OIaronpUsITHBIE YCIOBHSA 11 (POPMUPOBAHUS
COIMAIBHO-TICHXOJIOTHYECKOT0 KIMMara, IEeJI0BON at-

Mochepsl B y4eOHOH IeSTEeNbHOCTH BBICHIETO y4ed-
HOTO 3aBEJI€HHs], YTO BBIPA’KAETCsI B IOBBIIIEHUH MOTH-
BallUM U3YYEHUs UCKyCCTBA BpaueBaHus [1].

B naHHO¥ cTaTbe npeapuHATA MONBITKA HA MPHU-
Mepe 000011eHsT COOCTBEHHOTO OIbITa OpraHU3alnuy
y4eOHOro polecca No JUCHHUIUINHE «AHATOMHUS Yelio-
BEKa», BBIJIEIUTh €€ CHJIbHbBIE U clla0ble CTOPOHBI, aK-
LEHTHPYS BHUMAHNE Ha dTalax CTAaHOBJICHHS U 3HaYe-
HUU MOP(OIOTHYECKHX TUCIHMIUIMH B CHCTEME BBIC-
IIeTO MEIUIIMHCKOTO 00pa3oBaHUS Ha COBPEMEHHOM
JTame.

Kak ormernn akazemuk Poccuiickoi axanemMuu
Hayk, npodeccop M.P. Canun, 3aBemyroniuii kaden-
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poii ¢ 1971 rona: «Kadenpa anatomun 9eoBeKa - rmep-
Bas MenuIMHCKas kadeapa B Poccun. B 1755 romy Obut
co3aH MocKOBCKHi yHUBEpCUTET, B 1758 - memutiiH-
ckuit ¢akyneTer, B 1764 - xadenpa aHaTOMHU Yemo-
Bekay [8, 10].

B 1930 romy menumuHaCKHA (aKyabTeT MOCKOB-
CKOI'0 rocynapcTBeHHOro ynusepcurera uMm. M.B. Jlo-
MoHocoBa ctai [lepBeiM «Menom» u ceroaus kadeapa
aHaTOMMM uelloBeKa - B cocTaBe IlepBoro MockoB-
CKOT0 TOCYAapCTBEHHOI'O MEAMIUHCKOIO YHHUBEPCHU-
tera uM. .M. Ceuenona [4, 8, 10].

«be3 aHatomMun He MOXeT OBITH METULIMHCKOH
Hayku. Bpau He aHaTtoM, MJI0XO 3HAIOLIMI aHATOMMIO
HE TOJBKO HE IOJIE3CH — JaXke BpeaeH!», - B CBOE
BpeMsI OTMETWII BeNuKuii pycckuit xupypr E.O. Myxun
[2, 3, 6].

Cunraercs, 4ro Kadenpa aHATOMUH sIBIsieTCs Oa-
30BOH ITpU MOATOTOBKE Oy Iymux crieruanucToB. C Ka-
(denpbl aHATOMUM HAyaJlUChb MHOTHE HOBBIC JWCIIH-
TUIMHBI ¥ Kadeapbl: TUCTOJIOTHH, aKyIIepCTBa U THHE-
KOJIOTHH, TONMOTrpaUyeckoil ©  MaTOJIOTHYECCKOM
AQHATOMHHM, Cy/AeOHOW MEIULMHBI, OIEPAaTHBHOW XH-
pypruu [2, 3, 4].

CeronHst MBI OT OJHOI 3MIOXM B MEIULIMHE HAYHU-
HaeM HATH CTPEMUTEIBHBIMY IIaraMu K JIpyroi, MHHO-
BAIlMOHHOW 3I0XE: TOSBIIIOTCS HOBBIC TEXHOJIOTHUH
¥ BO3MOKHOCTH, HO BCE HE TaK IPOCTO U Jierko. OOpat-
Hasi CTOPOHA BHEJIPEHUSI HOBBIX TEXHOJIOTHH - yBEIH-
YeHHE KOJIMYECTBA BpaueOHBIX OMMOOK. DTO 03HaYaeT
TOJIBKO OJIHO: NTPOOETBI B U3yYEHUN aHAaTOMUH!

Kagenpa «Anaromun venoekay Owml'Y - omHO
U3 BeyIHX Kadeap B YHUBEPCUTETE, I0ITOMY B TAKOH
Kadenpe T0DKHO OBITh BCE caMoe Jiydilee 1 NHHOBA-
onHoe. Ha kadenpe «HopmansHo U Tonorpaduye-
CKOM aHaTOMMHM C KypCOM KOHCTUTYLIMOHAJIbHOU TUIIO-
JIOTUH YeJloBeKa» (nanee «AHATOMUS 4eJIOoBeKa») Me-
JUIUHCKOTO (haKyiabTeTa OMICKOT0 roCyAapCTBEHHOTO
yauBepcuteTa (Oml'Y) MHOTO MOJIOJBIX YYCHBIX, KO-
TOpBIE 3aHUMAIOTCS] HAYKOH, aHaToMHeH denoBeka. Ka-
(enpa ¢ GONBIINM ITOTEHIIMAIOM: KaXIbIH I€Hb CIOJa
npuxonst 6osee 300 cTyneHTOB, 00ydeHHE TIPOXOIAT
CTYJCHTHI BCEeX crienuaibHocTeil hakynpreTa. J{ist Hac
OYeHb BAXKHO, YTO Ha Kade/ipe MoIep)KUBAIOT TPau-
IIUH U3y4YCHUS] AaHATOMUH, 3aJI0’KEHHbIE BETUKUMH y4e-
HBIMH, HAIlIUMHU YIUTeIIMU. U B TO ke BpeMs BHEIPS-
IOTCSI COBpEMEHHBIE METOAMKH MpernofaBaHus [7, 8,
11].

B nacrosiee BpeMs KIIOYEBBIMH TEMaMU SIBIIs-
10TCS TPOOIIEMBI U TIEPCIIEKTHBEI Pa3BUTHS aHATOMHYE-
CKHX Kadep B By3ax, UCIIOJIb30BaHHE HOBBIX TEXHOJIO-
T B IPENoJaBaHUM aHATOMHM YEJIOBEKA, KOMIIBIO-
TepHBIE TEXHOJOI'MHM B YYeOHOM Ipomecce W psiI
JIPYTHX.

Brnaronmaps pexropaTy yHMBEpPCHTETa caMble (-
(hexTUBHBIE 00pa30BaTEIBHBIC TEXHOJIOTHH TPHMEHS-
10Tcsl Ha Hamed kadenape. [IpencTour takxe cosep-
IIEHCTBOBAaTh PabOTy aHATOMHYECKOTO My3es, BHE.-
pUTH WHHOBAI[MOHHBIE CHUMYJISLIMOHHBIC
00opynoBaHust U 0Opa3oBaTeNbHBIE TPOTPAMMBI IS
MEIULIMHBI U MEJUIMHCKOTO 00pa30BaHMsL.

Kagenpa mopdonornueckux AUCHMIUIMH (HBIHE
kagenpa «HopmanbHoit u Tomorpaduueckoil anato-
MUH YelIOBEKa C KOHCTUTYLMOHAJIBHOW THUIIONOTueit

YeJoBeKa») MeauIuHCcKoro ¢akynprera Oml'Y Obura
opranm3osana B 1993 roxy [11].

Jo 1995 roxa xadenpoit pyKoBOIWI ee OpTaHu3a-
TOp, I.M.H., ipodeccop b.JK. XKamapos. OcHOBHBIM
HalpaBJICHUEM HAy4YHbIX HCCIEJOBAaHUH Kadeapsl
ObLUTa BO3pacTHas MOpQoIOTns, TakKe BeJIach paboTa
110 W3YYECHUIO BJIMSIHUSL BBICOKOTOPHBIX M 9KOJIOTHYE-
CKHM HEOJaronpusTHHIX (haKTOPOB Ha CEPAEYHO-COCY-
JUCTYI0 CUCTEMY, JIETOYHYIO U IIALEHTAPHYIO TKaHH.

C 1995 mo 2001 rozap! kadenpa ObUIa HECKOJIBKO
pa3 mepeuMeHOBaHa, B Pa3sHOE BPEMs €10 3aBeJ0BalIU
noueHt Y.JIx. xymabaer (1995-1998 rr.), momneHt
P.A. AxymxanoB (1998 r.), mpod. b.)K. JKamapor
(1993-1995 rr., 1998-2001 r1.). [Toa X PYKOBOACTBOM
MIPOJIOIKANIOCH M3YUCHHE CEpIeUHO-COCYIUCTOH CH-
CTEMBI, IIPOBOAMINCH AHTPOIIOMETPHIECKUE HCCIEIO0-
BaHUS CUCTEMBI «MaTh - IJIAEeHTa - Tioa» [11].

Crenyet OTMETUTD, YTO B 3TH NEPUOIBI Pa3BUTHUS
Kagenpbl B LIENSIX COBEPIICHCTBOBAHUS y4eOHOTO Mpo-
11ecca, MOBBIIICHNS KauecTBa MPeroiaBaHus, a TaKkKe
MOJIrOTOBKM HAay4YHBIX KaapoB, Kadeapa monuepxu-
BaJla TECHBIE CBSI3U C MEIUIIMHCKUMHU 00pa3oBaTellb-
HBIMH LIEHTPaMH, B TOM YHCJI€ U AHIMIKaHCKUM ToCy-
JApCTBCHHBIM MEIUIMHCKAM HHCTHTYTOM (I.M.H.,
mpo¢. 1. Kacum-Xomxkaes, k.M. H., go1l. P. FOrycoB).

IMon obmmM pykxoBoacTBoM mpodeccopa U. Ka-
crM-X0)KaeBa COMCKATESIMU Kadeapsl MPOBOANIACH
Hay4HO-HCCIIe0BaTeNIbCKasi paboTa mo mpobiiemMam
BO3pPacTHON MOP(}OJIOTHH, AaHTPOIIOMETPHHU TOJIOBHOTO
Mo3ra, Obutm 3ammuineHsr goktopckas (KK, XKeen-
6aeB, 1998 r.) mu kanaunarckas (A.T. Baiirazaxos, 2000
T.) JUCCEPTAIIHH.

B 10 BpeMs moa pPYyKOBOACTBOM JOLIEHTA
Y.k JxxymabaeBa ObLT 3am0keH (DyHIaMEHTaTbHBINA
My3ei Kadeapbl, HACYUTHIBAIONINH K HACTOSIIEMY Bpe-
MeHH 0K0J10 500 OpUTHHAIBHBIX IPETAPaTOB M0 BCEM
pasnenam aHatromun yenoBeka. C okTsa0ps 2001 1o as-
ryct 2008 . 3aBeayromuM Kadeapoit ObLI 1.M.H., IPo-
¢deccop T.M. Tynekees.

Haydnast nesrenbHOCTh Kadeapsl B 3TOT MEPHOA
OblIa cOCpenoToueHa Ha pa3paboTke mpoodieMs! “Bu-
SHUE DKOJOTHMYECKH HeONaronpusiTHeIX (aKTOpOB
OKpY’KaroIel cpeasl Ha COCTOSHHUE 37J0POBbsl Hacelle-
Hus tora Keipreizcrana”.

boutn  ompeneneHbl  KOHKPETHBIE  OCHOBHBIE
HaTpaBJICHUS HAYYHOW JEATEeIbHOCTH Kadeapsl, B
YaCTHOCTH, pa3padaThlBAINCH ABE TeMbl: «Mopdo-
(YHKIMOHANbHBIE OCOOEHHOCTH IUTAIEHTHI JKEHIIMH,
MIPO’KMBAIOIINX B PA3JIMYHBIX OMOr€OXMMHYECKHX 30-
Hax tora Kelpreizcrana» (acnimpantsl: Cakubaes KUI1I.,
Kenembae b.K.); «®usnueckoe pasButue aerei u
TIOJIPOCTKOB, IIPOXXHMBAIOIINX B XJIOIKO- U TabaKocero-
IIMX PErHMOHaX M B YCJIOBUSAX paJWaIioHHOTO (oHa
Maitnyy-Cyy» (couckaremn: [xomny6aer C.K., Ma-
maroB T.A.).

CoTpyaHuku Kadeapbl TMOCTOSHHO 3aHUMAIOTCS
MTOBBIIIEHUEM KBATH(UKAITUI: MHOTHE ITPETI01aBaTeIIN
PO KYPCHI 110 MEAArOTHKe W MCUXOJIOTHH, KOMITh-
I0TEPHBIE KYPCHI, @ TAKXKE KypCHI 110 CIIEIHAIBHOCTH.
OHU NIPUHUMAIOT aKTHBHOE y4YacTHE B MEKIyHapo.l-
HBIX ¥ MEXPETHOHAJIBHBIX HAYYHO-TIPAKTHYECKUX KOH-
(epeHIMAX.CUMITO3MYMaxX U KOHIpeccax, UMeeT CBHU-
nerensctBa M ceprudukarsl (Yda, 2002; bumkek,
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2003; Ammarsl, 2005; Open, 2006; Byxapa, 2008; SIpo-
ciasib, 2010, Mocksa, 2015 u T.1.).

C MoMeHTa opraHm3anuy Kadenpsl ObUTH pa3pa-
0OTaHbI M PEKOMEHOBAHHI K medaT Oomree 300 Hayy-
HBIX TPYAOB, B TOM UHCJIE€ HAyJHbBIC CTAThH, yUCOHBIE U
y9e0HO-METOJUYECKUE TIOCOOHS, PEKOMEHIAINH U Pa-
LHOHAJIN3AaTOPCKHUE MPEJIOKEHHsI, aBTOPCKHUE CBUE-
TeJbCTBA U MaTeHTHI [11].

Amnaromust yenoBeka — QyHJaMeHTalbHas HayKa U
yueOHasi AUCLMIUIMHA, ITO3TOMY HaydyHas pabora Ka-
(henpbl aHATOMUHM YEJIOBEKA HHTETPUPYETCS C Hay4YHOH
paboToii npyrux kadenp yHHUBepcuTeTa U Kadeapamu
BY30B HeKOTOpHIX cTpaH CHI'.

Tax, B 2011 rogy Ha OCHOBaHUH B3aHMMHBIX JIOTO-
BOPOB M COIJIAIICHUH MEXAY MEXITyHapOIHBIM MOpP-
tomormueckum LleHTpoM ImTacTHHaNMU W Kadenpoit
ObUTH TOJTydYeHBI AaHATOMHYECKHE IIACTHHAIIMOHHBIC
npenapatsl B 7 HaMMeHOBaHMX: «CaruTranbHbIN pac-
IIIJI TOJIOBHI C IGMOHCTpAIIEe OpraHOB MOJIOCTH PTa U
MOJIOCTH HOcay, «CocyAbl ¥ HEPBBI TOJIOBHI U IIeH (TI0-
BEPXHOCTHbIE, TiyOokue)», «Cepaue ¢ JErKUMHU»,
«Cocyasl BHYTPEHHHMX OpPIaHOB TPyJHOH KICTKH M
OpromHOi monocTu», «CocyAbl U HEpBHl IICUEBOTO
nosica ¥ CBOOOIHON BepXHEH KOHEYHOCTH», «COoCypl
Y HEpPBBI TA30BOTO M0sICa M CBOOOTHON HI)KHEH KOHEU-
HOCTH» ¥ «MBIIIIBI TYJTOBHIIAY.

«Cepauem» 1r000# aHATOMUYECKOH Kadeaphl sB-
nsetcs ee Myseil. B Bocmomunanusx H.W. [luporosa u
JIPYTHX BBIJAIOUIUXCS JesTeNed HayKh M KyJIbTYpbI
MMEHHO aHATOMHYECKHH TeaTp MpelCTaeT He TOJBKO
SAPKOM CTpaHULeH CTyneH4Yeckod Ouorpaduu, HO W
HaJIeXKHBIM 0a3MCOM MPAKTUYECKON eATeNTbHOCTH
Bpaua [10]. Ha nanHOM OTpe3ke BpeMeHH! y4eOHbIH My-
3¢l aHaTOMUHU 4YeloBeKa «AJaM TaaHyy» MeIUIIHH-
CKOTO (haKyIbTeTa pacHojaraeT JOCTaTOYHbIM Y4eOHO-
HayYYHBIM IIOTEHIHAJIOM, ITO3BOJISIOIINM PEIlaTh O/THO-
BPEMEHHO MHOTHE 3aJadi. B HeM Hanumm oTpakeHue
OCHOBHBIE pa3J/ielibl aHaTOMHH duesioBeka. B manHOe
BpeMs KOJIMUYECTBO IIPENapaToB, MYJISDKEH, IJIaHIIe-
TOB, TaOMNHII U peHTreHorpaMM TipeBbimaet 2000.

Pa3menienne BIaXHBIX HATYPaIBHBIX ITPENapaToB
MOJYNHEHO CHCTEMHOMY NMOHHUMAHMIO CTPOEHHS Tema
YenoBeKa, crnocoOCcTBysl HanboJiee JISTKOMY M CO3Ha-
TEIBHOMY BOCHPHATHIO (aKTHUECKOI0 MaTepuana.
CreHzpl yKpamiaroT KapTHHBI M3 IUIACTHHALMOHHBIX
MpenapaToB, Ha KOTOPBIX M300paXeHBI Pa3InIHbIE Op-
raHbl U CHUCTEMBI OPraHM3Ma YeJI0OBEKa, U KOHEUHO,
MPE/ICTABIICHBI X OPUTHHAJIBI.

OdopmiteHne My3est 10 HICTOPUH aHATOMHH TIPEI-
CTaBJIEHO KapTUHKAMHU BEJIIMKUX aHATOMOB, KOTOpBIE
3HAKOMST ITOCETHUTEINIEH ¢ OCHOBHBIMHM dTallaMU Pa3BHU-
THsI QHATOMHM KaK HayKH - C JIPEBHUX BPEMEH 10
HACTOSIIIIETO BPEMEHH.

BHoBb cozmanbl pasnensl: “PeHTreHaHaToMus’,
“DneKTpUPUIIMPOBAHHBIE MOJEIN MO MBIIIEYHONH CH-
cteme”, “XupyprudecKiuii ”HCTpYMEHTapHiA ™~ 1 Jp.

[IprobpeTeHs! HOBBIE AHATOMUYECKHE TUTAHIICTHI
W MYJSDKH 110 BHYTPEHHHM OpTraHaM, ONOPHO-IBUTa-
TENILHOH CHCTEME, peCTaBpUPOBAaHbl HACTCHHBIE AHATO-
MHUYecKne KapTuHbl. [IpoBeleHbl KanWTalbHBIE pe-
MOHTHO-BOCCTaHOBUTEJbHBIE PabOTBHl B MOpPre U pe-
KOHCTPYHPOBAHO €ro BHYTpeHHee 000py10BaHHE.

[TocTOSIHHBIMH TIOCETHTEISIMA MYy3€esl SIBISIOTCS
crynentsl | — Il kypcoB, u3ydaroniye aHaTOMHUIO Yelo-
BeKa 1o ydeOHOMY IuaHy. Hepeaxumu moceTuTensimMu
SIBIISIFOTCS. CTYIEHTHI CTAapIINX KypCOB W BPadU-OpIH-
HATOPBI, IPUXOIAIINE U HOBTOPEHHUS H Oolee TIry0o-
KOTO M3YYCHHUS YaCTHBIX pa3zaenoB anHaTroMuu. C 00Ib-
LIMM UHTEPECOM MOCEUIAI0T My3€eil yJaluecs cTapiux
KJIACCOB CPEHMX IIKOJ, JTUIEEB U CTYICHTHI MEUIIH-
CKUX YYUJIUILI.

Bosnbiolt Bkan B pazBuTHe Kadeapbl BHOCHITH €€
COTPYAHUKU C MHOTOJETHUM CTaXEM: K.M.H., IOLIEHT
P.A. AXyHkaHOB, K.M.H., fotieHT [Ixonay6aes C.JIx.,
K.M.H., gonent Cakubaes K.III., 3aB. kabunerom b.
UsIpMarioBa 1 MHOTHE JAPYTHE.

Ha BBICOKOM Hay9HO-METOIMYECKOM YpOBHE HC-
MTOJIB3YIOTCS HOBEWIITNE TEXHOJOTHH oOydeHus. Mme-
FOTCSI MYJTBTAMEIUHHBIC TIPOSKTOPHI, TEIEBU30PHI, KO-
JIOCKOIIBI, CIaiaocKonkl, komiuiekec CD-IHCKOB, MUK-
POCKOIIBI, BUJICOMarHUTO(OHEL. AKTHUBHO
UCTIOJNIB3YIOTCSI BO3MOYKHOCTH MYJIBTUMEAMWHON OnO-
JmoTeku u MHrepHer-3ana ynusepcurera. Hacuureisa-
ercst okoiio 600 TabnuI o AUcuUILIMHAM Kadeapsl. B
LenoM OHONMOTeYHbIH (QoHI Kadeapbl NpencTaBiIeH
6omee 1500 yaeOHBIMU U3TaHUSAMI, B TOM YUCIIE DJICK-
TPOHHBIMH YYEOHBIMHU ITOCOOMSIMH, ayAHO-, BUACOMA-
TepuajlaMy U UHTepHeT-pecypcamu [11].

TaxuMm o6pazom, Ootee yeM 3a 20-JIeTHUH MTepUOT
CBOETO CYIIeCTBOBaHUS Kadeapa «AHATOMUI MEIH-
nuHCKoro (dakynpTera Oml'Y, COBEpIICHCTBYSICH IO
Mepe Iporpecca eCTeCTBEHHBIX HayK, COXpaHWIa U
pa3BuIa TPAgUIMH, 3AJI0KEHHBIE €€ OCHOBATEIISIMH.
3OT0 momorasuo Bcerja UcKaTh U BOCIPHUHUMATDH BCE TO
HOBOE, YTO II03BOJISIET €M peularh 3aJadyd HaydyHOU U
NpPaKTUYEeCKOM MEIWLMHBI U Ha 3TOH OCHOBE COBEp-
IIEHCTBOBATh 00y4YEHHE CTYCHTOB.

Jluteparypa:

1. bananeikun .A., lllox H.II., Hlernos A.II. I'a-
neH: Bpad u Quimocod. - M.: H3garensctBo Bects,
2014. - 416 c.

2. bananeikud J[.A. Poccuiickue Hay4dHbBIE TIPHO-
PHUTETHI B MCCIIEIOBaHNH (PU3MOJIOTHU U SKCIIEPUMEH-
TaNbHOI Xupypruu xenyaka B XIX - nauane XX B. - 2-
e m3a. - M.: I'D0TAP-Menua, 2013. - 224 c.

3. lemuxos B.I1. 36pannsbie Tpyasl / AHTOJIOTHS
nuctopun pycckort xupypruu. I[lox penakimeit [1.A.ba-
naneikuHa. - T. 5. - M.:Bects, 2011. - 256.

4. XnanoB /I. A. // ApXuB aHATOMHH, THCTOJIOTHH
u smOpuonoruu. - 1965. - Ne 11. - C. 93 - 105.

5. XKnanos [I. A. Jlekiuu no ¢yHKIHOHAIBHOM
aHaTOMUU YenoBeka. - M.: Menununa, 1979. - 316 c.

6. Ucropus xupypruu numiesoja B Poccuu B XIX-
XX Bekax (1888-1988 rr.) / AHTONOTHA PYCCKOW XH-
pypruu. Ilon pemaxumeii [[.A.banansikuna. - T. 6. -
M.:Bects, 2012. — 735.

7. ITerpenko B. M. // AkTyanbHbIe TPOOIEMBI CO-
BpemeHHonMopdomnorun / mox pex. 1130, mpod. B.M.
[etpenxo; CII6BIMAum. U. U. Meunukosa. - CII6.:
Wzn-so AEAH, 2008. - C. 5.

8. Camun M. P., Bouapos B. {1. // Mopdomnorus. -
2008. - Ne 4. - C. 50 - 52.



_Lim
yAEEST

62 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#1(17), 201

9. Cammma M. P., Huxutiok /1. b. I. A. )Kmanos B 10. Cammu M. P., Hukutiok /1. B. // Mopdosorus.
Hayke wku3Hu (1908 -1971). - M.: U «Pycckuii - 2008. -Ne 4. - C. 47 - 49.
Bpau», 2008. - 72 c. 11. http://www.oshsu.kg

ITanuyk Onexkcanop IOxumosuu

Kanouoam mMeoudHux HayK, OOKmMopanm Kageopu 3a2aibHoi cicichu ma exonoeii,
Binnuyekuii nayionanenuii meduunutl ynisepcumem imeni M.1. [Tupoeosa
Panchuk O.Y.

Candidate of Medical Sciences,

Doctoral student of the Department of General Hygiene and Ecology,

Vinnitsya National Medical University named Pirogov

METHODS PRINCIPLES OF ANALYSIS CONTINGENCY TABLES TO ASSESS THE DEGREE
EFFICIENCY OF PROGRAMS PREVENTIVE, CORRECTIVE AND REHABILITATIVE CONTENT
IN THE FIELD OF UNIVERSITY HYGIENE
METOJWYHI IPUHIUIIN AHAJI3Y TABJIUIb CIIPSKEHOCTI AJIs1 OIIHKA CTYIIEHA
E®EKTUBHOCTI BAKOPUCTAHHS ITPOT'PAM MTPOPLIAKTUHYHOT O, KOPEKIIMHOT'O TA
PEABUIITAIIIHHOI'O 3MICTY V¥ T'AJIY3I YHIBEPCUTETCBHKOI I'T'TIEHA

Summary: The data of the research confirm the fact that the method of comparing the frequency of binary
features two independent groups on the analysis of contingency tables 2 x 2 is extremely promising procedure for
the implementation of predictive assessment of the degree of efficiency of various programs of preventive, cor-
rective and rehabilitative content in the field of university hygiene, appropriate and valid means of decision of
actual problems of preventive medicine. As the leading methodological basis of analysis of contingency tables to
assess the efficiency of programs preventive, corrective and rehabilitative content should be noted: (1) identify
and thorough analysis of programs and complexes of measures, that implemented and subject to meaningful inter-
pretation and hygienic assessment (2) selection and use of appropriate modern requirements techniques of re-
search, (3) construction of contingency tables 2 x 2 and compare the results to assess the expression of the effect
that can be either essential or irrelevant and totally absent on the basis of the use of certain statistical calculations
and determination of parameters as absolute probability absolute difference probability and relative the rate of
increase relative probabilities and odds ratio; (4) evaluation of the reliability of the results based on the value of
the confidence intervals for the difference relative frequencies, relative probabilities and odds ratio. Obtained
during the performed research data confirm the presence of a pronounced positive effect of the impact of complex
of measures to optimize vocational training psychohygienic correcting the course professional adaptation and
prevention of adverse changes in the psychophysiological state of the organism and professional deformation of
personality of future dentists during training that is designed as on the development of physiological functions and
the processes of formation of personality features of girls and youths that get basic dental specialty.

Key words: university hygiene, programs of preventive, corrective and rehabilitative content, contingency
tables, degree of efficiency, methodological principles of analysis.

AHoTtamnis: [laHi IpOBEICHUX OCTIKCHb 3aCBIAYYIOTh TOH (aKT, III0 METOJMKA MTOPIBHIHHS 4acTOT OiHap-
HOT O3HAaKH B JIBOX HE3AJIS)KHHUX IPynax Ha MiJICTaBl aHali3y TaOIHIb CIPSHKEHOCTI 2 X 2 € HaJA3BUYaliHO 1epcre-
KTHUBHOIO TPOLEYPOIO 3A1HCHEHHSI IPOrHOCTHYHOT OL[IHKH CTYIEHs e()eKTUBHOCT1 BAKOPUCTAHHS PI3HOMaHITHUX
nporpam npodiJakTHYHOT0, KOPEKIIHHOT0 Ta peadiliTaliifHOro 3MICTY Y rajly3i YHIBEPCUTETCHKOI TiTri€HH, NOIi-
JIBHUM Ta KOPEKTHUM 3aCO00M BHUPILLICHHS aKTyaJIbHUX Mpo0IieM npodigakTHuHOT MeAUIMHN. SIK IPOBiAHI METO-
JUYHI OCHOBH aHANI3y TaOIHMIb CIPSHKEHOCTI AT OIIHKY CTYHEeHs e(eKTUBHOCTI BUKOPHUCTAHHS IporpaM mpodi-
JIAKTUYHOT0, KOPEKIIHHOTO Ta peaburiTaiifHOTo 3MICTY cJIiJl Bii3HauuTH: (1) BU3HAUEHHS Ta IPyHTOBHHI aHAI3
MporpaM Ta KOMIUIEKCIB 3aX0/iB, 110 BIPOBAKYIOTCS Ta MiUIATalOTh 3MICTOBHOMY TJIyMa4eHHIO 1 Tiri€HIuHIH
omiHIi; (2) migdip Ta BUKOPUCTAHHS aICKBATHUX CyYaCHUM BUMOT'aM METOAMK HayKOBHX JTOCTIIXKEHB; (3) mo0y-
JIOBa TabJIMIIb CIPSDKEHOCT] 2 X 2 Ta MOPIBHAHHI OTPUMAHMX PE3YNIbTATIB JJIsl OL[IHKU CTYIIEHS! BUpaXKEHH ede-
KTY, SKHH MOxe OyTH ab0 cyTTeBUM a00 HECYTTEBHMM Ta ITOBHICTIO BiICYTHIM, HA IMiZICTaBl BUKOPUCTAHHS MEBHUX
CTaTHCTHYHHUX PO3PaXyHKIB 1 BU3HAUCHHS TAaKUX ITOKAa3HHUKIB, IK aOCONIOTHA IMOBIPHICTB, PI3HUIS aOCOIIOTHOT
IMOBIpHOCTI, BiTHOCHA IMOBIPHICTb, CTYIIiHb IIiIBUIIIEHHS BiTHOCHOI IMOBIPHOCTI Ta BiHOWICHHS IIaHCIB; (4) oi-
HKa CTYIEHS JOCTOBIPHOCTI OTPMMAHHX PE3yNIbTaTiB Ha OCHOBI JaHUX IIOAO BEIWYHH JOBIPYNX IHTEPBATIB I
Pi3HHUIII BiTHOCHHUX YaCTOT, BiTHOCHOI iMOBIpHOCTI 1 BigHOMIEHHs maHciB. OxepikaHi B XOJi TOCIIKSHHS JaHi
MiATBEP/KYIOTh HasBHICTh BHPAXEHOTO MO3WTHBHOTO €(EeKTy BIUIMBY KOMIUIEKCY 3aXOJiB IIOAO ONTHMIi3allii
npodeciiiHoro HaBYaHHS, ICUXOTITi€HIYHOT KOpeKIii nepebiry npodeciitHoi aganTamnii i 3a006iraHHs BAHHKHEHHS
HECTIPHSITIIMBHX 3MiH Y TICHX0(}i310I0TIYHOMY CTaHi X oprafi3Mmy Ta npodeciitHux aedopmariiit ocodncTocti Maii-
OyTHIX JIKapiB-CTOMATOJIOTIB Ha eTalli HaBYaHHs, 10 PO3pOOJIEHHH, SIK Ha TIpolieck popMyBaHHS NcHX0diziono-
riuaux (yHKIIH, Tak 1 Ha npouecu (GOpMyBaHHsS 0COOJIMBOCTEH OCOOMCTOCTI JiBYAT 1 IOHAKIB, SIKi 3100yBaIOThH
OCHOBHI CTOMATOJIOT14YHI CIELiaIbHOCTI.

Kniouosi crosa: yHiBepcUTETChKA Tiri€Ha. IporpamMu nNpopuIakTHYHOT0, KOPEKLIHHOTOo Ta peabitiTaniiHoro
3MICTY, TaOJIULI CIPSDKEHOCTI, OLliHKA e()eKTUBHOCTI, METOMYHI MPUHIUIH aHATI3Y.
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IMocranoBka mpodiemu. B TemepimHiin yac y
CTPYKTYpPi HayKOBHX JOCIiIKEHb B Tally3i TEOpeTHU-
HOI, KJIIHIYHOI Ta PO} iNaKTHIHOI METUIIMHH, BarOMe
MicCIIe 3aiMalOTh JAOCIiIKEHHS, CIIPIMOBaHI Ha BU3HA-
YeHHS CTYIEHS e(peKTHBHOCTI BUKOPUCTAHHS pi3HOMAa-
HITHUX TporpaM MpoQiIaKTHYHOrO0, KOPEKLIHHOTO Ta
peadiiTaliifHOr0 3MICTY, 341HCHIOETHCST AKTUBHUH I10-
IIyK, 3 OJJHOTO OOKY, iHpOPMaTHBHUX 1 TOYHHUX, 3 iH-
II0T0, MPOCTHUX 1 IOCTYITHUX METO/IIB Ta METOJMK [5, 7,
9, 10]. Came 10 uncia MOAIOHUX CIIif] BITHECTH METO-
JIMKY TIOPIBHSIHHA 4acTOT OiHApHOI O3HAKM B JIBOX He-
3aNIe)KHUX TPpyHax Ha IMACTaBi aHaJi3y TaONHIb CIps-
keHocTi [1, 2, 3, 4].

AHaJji3 ocTaHHIX JocaixKeHb Ta myOaikamiii. B
X0l IOCHTIIKEeHBb, SKi TPOBENCHI MPOTATOM OCTaH-
HBOTO Yacy Ha ITJCTaBi 3aCTOCYBaHHS TaOIHIb CHps-
JKEHOCTI 2 X 2, OTpHMaHi JaHi BiTHOCHO CTyIeHs ede-
KTUBHOCTI BUKOPHCTAaHHS TpOrpaM IICUXOTIri€HIYHOT
Kopekii npoueciB GopMyBaHHs MCUX0(}i3i0I0TTHHOTO
CTaTycy Ta OCOOMCTICHUX BJIACTUBOCTEH YYHIB IIKiJIb-
Horo Biky [8, 9, 10]. IIpote AaHi 10710 0COOIUBOCTEI
BUKOPHCTAHHSI 3a3HaYEHOI METOJUKHU Cepel] CTYIEeHT-
CBHKOI MOJIOZ], SIKa TepedyBae B yMOBaX HaBUaHHSA Y Cy-
YacHMX BHIMX HaBYAIbHHMX 3akiamax (BH3), e
Maibke HIKOJIHM He OyJiH MpeaIMeToM HAayKOBHX JIOCIi-
JOKEHB TTOAi0HOTO 3MICTY.

BupinenHs HeBUpilIeHUX paHillle YACTUH 3ara-
JbHOI mpodaemu. OIiHIOIOYN HaBEACHE, CIIiJ BiA3HA-
YHUTH, IO METOJAWKA IOPIBHSAHHS YacTOT OiHApHOI
O3HaKW B JIBOX HE3aJIe)KHUX TPyIax Ha IiJICTaBi aHa-
T3y TaOJUIb CHOPSHKEHOCTI, epeyCciM TaOJIHLb CIIpsi-
JKEHOCTI 2 X 2, 3 0IHOTO OOKY, TOBOJUTH CBOIO IEpC-
NEeKTUBHICTb, JOUUIBHICTh Ta BUCOKY iH(OpPMAaTHB-
HICTb, 3 IHIIOTO, TAKUU MIAXiJ MPAKTHYHO HIKOJH HE
BUKOPUCTOBYBABCA Yy Tally3l YHIBEPCUTETCHKOI Tiri€HN
3 MO3MMIH 3aificHeHH oraubiIeHoi (i3ionoro-ririeHi-
YHOT OLIHKY BU3HAYECHHS CTYIEHS e()eKTHUBHOCTI 03]10-
POBUYO-TIPO(ITAKTHYHUX 3aXOiB, SKi 3alPOBAIKY-
I0ThCS.

Mera crarti. MeTor0 JOCTIIKCHHS € HAayKOBE
OOIPpYHTYBaHHS METOJIUYHHMX TPHHIUIIB 3aCTOCY-
BaHHS TEXHOJIOTIT OPIBHAHHS 4acTOT O1HAPHOT O3HAKH
B JIBOX HE3JIXKHHUX Ipynax Ha MiJCTaBi aHaniizy Tal-
JIMLB CIIPSDKEHOCTI JUIsl OLIHKH CTYIEHs €(peKTHBHOCTI
BUKOPHUCTAHHS PI3HOMaHITHUX IPOTpaM IpodiaKTHy-
HOT'0, KOPEKIIHHOro Ta peadiiTaniifHoro 3MicTy y ra-
Jy3i YHIBEPCUTETCHKOT TiTi€HH.

Bukiaan ocHoBHOT0 MaTepiamy. JlocikeHHs, B
XOJi SIKMX OLIHIOBABCS LMK PsiJ] MPOBITHUX TICHX0]i-
310JIOTIYHUX (YHKIIH 1 OCOOMUBOCTEH 0COOUCTOCTI
MPOBOJIMIINCH CEPEl CTYAEHTIB CTOMATOJIOTYHOTO (a-
KyJIbTeTy BIiHHHMIIBKOrO HalliOHAIBHOTO MEIUYHOTO
yaiBepcurety iM. M.I. ITuporoga, mo 6yiu nmoaineHi Ha
2 rpynu: rpyny kontpomo (I'K) i rpymy BTpy4aHHs
(I'B). Crynenrn, 3amy4eni no I'K, 3aiimanuce 3rigHo i3
TPaAMLIHOIO CHCTEMOIO 3100YyTTSI OCHOBHHX CTOMa-
TOJIOTIYHUX CIeELianbHOCTEH. ['0J0BHOIO BIIMITHOIO
PHUCOIO OpraHizamii HaBYaIbHOT 1 M03aHABYANBHOI JTisi-
JbpHOCTI cTyaeHTiB ['B Oyio 3acTocyBaHHS KOMIUICKCY
3aXO0JiB WIOZ0 ONTUMi3awii npogeciiHoro HaBYaHHS,
MICHXOTITi€HIYHOT KOpeKLil nepediry npodeciiitnoi axa-
nTamii i 3amoOiraHHs BWHUKHEHHS HECHPHUATIMBHX

3MiH y TIcuXo(i3ioNoriYHOMY CTaHi iX OpraHizMy Ta
npodeciiftHnxX nedopmariiit ocodrcTocTi MaOyTHIX Ji-
KapiB-CTOMATOJIOTIB HA €Talli HaBYAHHS y MEIUIHOMY
BH3. OcHOBHUMHE eTanaMu IPaKTHIHOI peaizamii po-
3po0IeHOT0 KOMIUTEKCY OyIo: 3MiCHEHHS KOPEeKIii oc-
HOBHHUX PEXMMHHX €IEMEHTIB J000BOT JisUILHOCTI CTYy/Ie-
HTIB (€Tan palioHaJIbHOI opraHizamii J000Boi IisTEHO-
CTi), 3alpoBa/UKEHHs BIIpaB NPOQeciiHO-TIPUKIIAIHOT
(i3YHOT TiITOTOBKH 3 METOIO 3a0€3MCUCHHS IPIOPUTET-
HOT'O PO3BUTKY MPO(eCciHHOr0-3HauyINX XapaKTePUCTHK
(yHKIIOHANBHUX Ta (PI3MYHUX MOXIIMBOCTEH OpraHizMy
ZiBYAT i FOHAKIB (eTarr poQeciifHO-TIPUKIIaTHOT (i3HIHOT
MIATOTOBKM), ONITHMI3ALiI0 TICHXO(i3i0NIOTIYHOTO CTaHY
Ta TPIOPUTETHUHA PO3BUTOK MCHXO(Di3ionorigHuX (QyHK-
iif (erar neuxodgizionorigaoi peabiniTarii), a Takox 3a-
Oe3rneyeHHs aKTUBHOTO (DOPMYBaHHS 0COOIMBOCTEN 0CO-
OHCTOCTI (eTam NCUXOTITi€HIYHOT KOPEKIIii).

DyHKITIOHATBHI 0COOJIMBOCTI BUIIIOT HEPBOBOI Mi-
STIBHOCTI OILIHIOBAJIUCH Ha MiJICTaBi BAKOPUCTAHHS Me-
TOJMKH XpOHOpedIIeKCOMEeTpii, Mo nependadana BH-
3HAYEHHs MMOKA3HUKIB JIATEHTHOTO TEpiojy MpocToi i
JnudepeHIifoBaHOT 30pOBO-MOTOPHOI peakiiii, pyxo-
MOCTI 1 BpIBHOBa)KEHOCTI HEPBOBUX TpoleciB. Bu3Ha-
4YeHHs (PYHKIIOHATBHUX MOXKIIMBOCTEH 30pOBOi CEH-
COpHOI CHCTeMH Iependayano OLIHKY BEIMYMH KpH-
THYHOI YacTOTH 3JIUTTSA CBITJIOBHX MHIOTIHb Ha
MACTaBi 3acTOCyBaHHA MeTomuku “CiTioTect”.
Ocob6muBocTi (YHKIIIOHATFHOTO CTaHy COMAaTOCEHCOP-
HOTO aHaji3aTopa Ta 30POBO-PYXOBOI KOOpAMHAILIT
OLIIHIOBAJIH IIUITXOM BHBUYCHHS TIOKA3HHUKIB KOOPAUHAILI
PYXIB CTYAEHTIB BIJIOBIJHO 10 JaHUX TpeMOMETpii. 3
METOI0 MPOBEACHHS KOMIUIEKCHOT OI[IHKM TOKa3HHKIB
CTIHKOCTI 1 NEPEeKIIIOUEHHS YBar, a TAKOXK BU3HAYCHH:I
0CcOOIMBOCTEH MPOBIAHMUX XapaKTEPUCTHK PO3YMOBOT
MIPaIe3JaTHOCTI CTY/AEHTIB BHKOPHCTOBYBAIM METO-
muky llymere, sika mependavana BiANTyKyBaHHS JI0-
CITI/DKYBaHUMHU ocoOamu ywmcen Bix 1 1o 25, po3rarmo-
BaHUX Y OBUTFHOMY HOPSIIKY Ha 5 CremialbHUX Tad-
JUIOAX ~ TOCHiNb, 3  HACTYITHUM  BHM3HAYCHHSAM
MMOKA3HUKIB €(QEKTHBHOCTI Mpaili, SKa BUKOHYETHCS,
CTyNEHsl BTATHEHHS Y BHUKOHYBaHy JisUIbHICTH Ta
ncuxivnoi criiikocri [7, 10].

BrnactuBocTi  TemiepaMeHTy BH3HAYaIMCh Ha
HiJICTaBi BUKOPHCTaHHS OIUTYBaJbHUKIB Aii3eHKa Ta
PycanoBa, piBeHb cHTyaTHBHOi (pEaKTHBHOI) 1 0OCO-
OUCTICHOT TPMBOXKHOCTI — IIUISIXOM 3aCTOCYBaHHS OIIH-
TyBanbHUKa Criisibeprepa, ocoOIMBOCTI XapakTepy —
3aBJSIKM BHKOPHCTaHHIO ONMTYyBaibHUKIB IlIMinreka,
Kerrennma i Mini-mult, piBeHb cy0’€KTHBHOIO KOH-
TPOJIIO — Ha Mi/ICTaBl BUKOPHUCTAHHS OIUTYBaJbHUKA
Porrepa, BrmacTHMBOCTI arpecMBHOCTI — HUISIXOM 3a-
CTOCyBaHHsl onuTyBasbHUKAa bacca i Jlapkw, piBeHB
ACTEHIYHHUX 1 ACTIPECUBHUX MTPOSBIB — 3aBIIIKH BUKOPHU-
CTaHHIO ONHUTYBaJbHIKA MalkoBOi 1 ICHXOMETPHUIHOT
mkanu LlyHra, XapakTepuCTHKHA eMIaTHIHHAX 3110H0-
CTeH 1 piBHS eMOIIIHHOTO BUTOPAHHS — Ha TMiJICTaBi BH-
KOPHUCTaHHS CHEUiaJIbHUX BapiaHTIB OMUTYBAJIBHUKIB,
po3pobnenux boiiko Tomo [6].

CTaTUCTUUHMHA  aHaNMi3  OJEpXaHUX  JAHHUX
3IIMCHIOBABCS HIISIXOM BUKOPHUCTAHHS IIAKeTy IpH-
KJIaJHUX IporpaM OaraTOBUMIPHOTO CTaTUCTUYHOTO
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anam3y “Statistica 6.1 for Windows” (rinmenziitamii Ne
AXX910A374605FA).

Juns 3xificHeHHS 00’ €KTHBI3aIil oJepKaHUX Ja-
HUX 1 BH3HA4YeHHA 0Ci0, SKi MalOTh HAHOIIBII BHpa-
JKEHY CXWIBHICTh [IO TOSIBM MO3WTHBHHUX 3PYIICHb B
YMOBaX 3allpOBaKEHHS PO3POOIIEHOTO i IXOY BHKO-
PHCTOBYBaJlaCh METOJMKA IOPIBHSIHHS 4acTOT OiHap-
HOT O3HAKU B JIBOX HEIOB’SI3aHUX MK CO0OIO i, OTKe,
He3aJIe)KHHUX IpyIax Ha MiJICTaBi aHali3y CIIPSKEHOCTI
tabmume 2 X 2. i 3actocyBamms mepenGauano
3/iICHEHHSI IOPIBHSHHS OTPUMAaHUX PE3YNbTATIB IS
OLIIHKH CTYIEHSI BUPQKEHHS ePEeKTy, SIKUI MOXKe OyTH
a6o cyrresuM (A —y I'B, C — y I'K), abo HecyTTeBUM
Ta oBHicTIO BifcyTHiM (B — y I'B, D — yI'K), Ha ocHOBI
BUKOPHCTAHHS NEBHUX CTATUCTUYHUX PO3PAXYHKIB Ta
BU3HAYCHHS TaKMX MOKAa3HHUKIB, SK aOCOIIOTHA
iMoBipHicTE (Al), pi3HHIA aOCOMIOTHOI iIMOBIPHOCTI
(PAI), BimHocHa imoBipHicTs (BI), crymins minBu-
meHHs BigHocHOi iMoBipHOcTi (CIIBI) Ta BigHOmEHHS
mancis (BIL).

[A/(A+B)]-[C/(C+D)]
CIIBI =

BinmoBigHO 10 3ampormOHOBAHOTO MiAXOAY 3HA-
yeHHs Al cepen CTyICHTIB Tpyll MOPiBHSHHS MalOTh
OyTu Br3HaUeHi 3a popmymnamu (1) Ta (2):

Alz=A/(A+B); 1)
Alx=C/(C+D); 2)

PAI, 110 Hagae MOKIIMBICTD OLIIHUTH BIAMIHHOCTI
BiTHOCHOI YaCTOTH TIOSBU CIPHUATIUBUX PE3YJIbTATIB
cepe/l MPEeCTaBHUKIB TPYIT MOPIBHSHHS, BU3HAYA€THCS
3a hopmyroro (3):

PAI=[A/(A+B)]-[C/(C+D)]; (3)

BI, sxa sBise co0OI0 CHIBBIAHOIICHHS BEIUYUH
Al cTOCOBHO BUHUKHCHHS MICBHOI TO3UTUBHOT 3a 3MicC-
TOM MOJil B TPyIaX MOPiBHAHHSA, PO3PAaXOBYETHCS 3Ti-
IHO 13 popmyoro (4):

A/(A+B)
Bl = 4)
C/(C+D)

CIIBI BupaxoByeThCs SK BiTHOMIEHHS pi3HUI Al
JI0 YaCTOTH MOsIBH NMeBHUX pe3ynbTariB y ['K 3a dop-
myoro (5):

; (5)

C/(C+D)

3pewroro, xapakrepuctuku BII, o Bu3HauaoTh

CHIBBIZHOIICHHS CTYTICHS iIMOBIPHOCTI ITOSIBH TIEBHHUX

MO3UTHBHUX 32 CBOIM 3MICTOM MOLiil B TpyMi, sSKa OK-

peMO BUALIEHA, 0 CTYIEHS IOSBH aHAIOTIYHUX TOAIN
A/B

BII =

B iHIIIH OKpEeMO BHIUICHIH TPyIli, BU3HAYAIOTHCS 3Ti-
ITHO 3 Ppopmyoro (6):

; (6)

C/D

Otxe, pe3ysibTaTH 3AIHCHEHHS Y3arajlbHEHOTO
aHAII3y OAEpKAHMX JaHUX, IO IepeadadyaB BHU3HA-
YeHHs HasBHOCTI a00 BiJICYTHOCTI MO3UTHBHOTO ede-

KTY BHACJIiJIOK BUKOPUCTaHHS 3alPOIIOHOBAHOTO ITiJI-
X0y 3a KOXKHOI ncuxodizioioriyuor QyHKIi€ero, no
JIOCITI[KYBaJIach, Cepel JiBYaT 1 IOHAKIB, HAaBEICHI B
Tabmuuax 1-2.

Tabmung 1

Jani moao HassBHOCTI a00 BiacyTHOCTI MO3UTHBHOIO edeKTy 3 00Ky ncuxogizionoriynux pyHkuiii opraui-
3MY CTYJE€HTOK-AiBYAT BHACJII0K BIPOBAIKeHHS KOMILIEKCY 3aX0/iB, CIIPIMOBAHMX HA ONTUMi3aLilo
npodeciiiHOro HaBYaHHS y BUIIIOMY MeIMYHOMY HABYAJIbHOMY 3aKJaai

EdexT e HecyTTeBUM ab0 He-
. Edexr € cyrTeBuM
I'pynu nopiBHSIHHS n Mae epeKTy
abc. % abc. %
['pyma BTpygaHHs 330 305 (A) 92,4 25 (B) 7,6
I'pyna KOHTPOJIIO 330 176 (C) 53,3 154 (D) 46,7
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Tabmuus 2
JaHi momo HassBHOCTI 260 BiacyTHOCTi MO3UTHUBHOTO edeKkTy 3 60Ky ncuxodizionoriunux pynkuiii oprani-
3MYy CTYAEHTiB-IOHAKIB BHACTIJOK BIPOBAXKEeHHS KOMILJIEKCY 3aX0/IiB, CHPAMOBAHUX HA ONTHMi3aNiio
npodeciiiHOro HaBYaHHS Y BHIIIOMY MeIMYHOMY HABYAJILHOMY 3aKJIaji

. Edpekr € cyrTesim EdexT € HecyTTEBHM a00 He-
I'pynu nopiBHAHHA n Mae edekTy
abc. % abc. %
I'pyna BTpygaHHs 330 301 (A) 91,2 29 (B) 8,8
['pyma KOHTpOJIIO 330 197 (C) 59,7 133 (D) 40,3

3rifHO i3 OCHOBHHMH ITOJIOKEHHIMHA METOINKH
MOPIBHSHHS 4acTOT OiHAPHOI 03HAKM B JIBOX HE3allexkK-
HUX TpyHax HUISIXOM aHaji3y TaOnuib CIpsHKeHOCTI 2
X 2 Mg Yac aHaji3y MOKa3HHKIB ICHX0(]i310I0ri9HUX
— cepen iBYar:

GyHKIIN, SKI JOCTIHKyBaIUCh (BChoro |1 moka3HUKIB
y 30 niBuat i 30 roHakiB — 3arasiom 330 cocTepexeHs),
3HaueHHs Al cepell CTyJeHTIB I'PYII TOPiBHIHHS BU3HA-
ganuck 3a popmynamu (7-10):

Al =A/(A+B)=305/(305+25)=0,924 ym. ox; )
Al=C/(C+D)=176/(176 + 154) = 0,533 ym. ox.; (8)

— cepejl IOHAKIB:
Aly=A/(A+B)=301/(301+29)=0,912 ym. ox; 9)
Al=C/(C+D)=197/(197 + 133) = 0,597 ym. ox. (10)

Takxum unHOM, JaHi, OIeprKaHi B X0 1 IPOBEICHHS
JUHAMIYHHUX CIIOCTEPEKEHb, 3aCBIMUyBAIA 3HAYHO Oi-
abury Al peectpaliii O3UTHBHUX 3pYILIEHB 3 OOKY J0C-
JIDKYBaHUX TICUX0]i3i0n0oridyHuX QYHKIIH cepen cTy-
neHtiB I'B (B memo Oinbimiil, mpoTe LiJIKOM MOPIBHA-
Hiif, Mipi y AiBYaT) B pe3ynbTari 3alpOBaKCHHS

— cepen AiByar:

KOMIIIEKCY 3aXOJIiB, IKHI OYB po3poOICHHUI.

PAI, skuii Haa€ MOXKJIMBICTh 3IMCHUTH OILIHKY
BIIMIHHOCTI BiTHOCHOi YaCTOTH TOSBU CIPHUSTIHBHX
Pe3yabTaTiB cepell OCi0, MO BIAHOCATHCS IO TPYI IO-
piBHSHHS, BH3HAYanach 3a popmymnamu (11-12):

PAL =[A /(A +B)]-[C/(C+D)] =[305/ (305 + 25)] — [176 / (176 + 154)] = 0,391 ym. ox.; (11)

— cepejl IOHAKIB:

PAL =[A /(A +B)]-[C/(C+D)] =[301/ (301 +29)] - [197 / (197 + 133)] = 0,315 ym. 0. (12)

Omxe, pe3ysIbTaTH, L0 PEECTPYBAIHCH, TAKOXK BH-
3Ha4yaJM CYTTEBE MiJABUIICHHS piBHA Al B yMOBax BH-
KOPHCTaHHS 3alPOIIOHOBAHOTO MiJ Yac IPOBEICHHS
HAYKOBHUX JIOCJII/PKEHb KOMIUIEKCY 3aXOJIB IOJO OIl-
TUMi3alil npodeciifHOro HaBYaHHS, MCHUXOTITIEHIYHOT
Kopekiii mepebiry mpodeciinol amanrariii i 3amo0i-
raHHsI BHHUKHEHHS] HECTIPUSITIMBUX 3MiH Y IcHxoQi3i-

— cepen iByar:

OJIOTIYHOMY CTaHi ix opraHizMy Ta npodeciitaux gedo-
pMarliif 0coOUCTOCTI MAOYTHIX JTiKapiB-CTOMATOJOTIB
HA eTani HaBYaHHA y MenndaHoMy BH3.

Benmvunan BI, 110 CTaHOBHUTEL CIIIBBIJHOIIEHHS
BennYrH Al BiIHOCHO BHMHUKHEHHS IIO3UTHBHOI 3a
CBOIM 3MICTOM MOii, Cepe.T MPEJACTAaBHUKIB FPYII MOpi-
BHSIHHSI, PO3PaxOBYBAIUCh 3a popmynamu (13-14):

A/(A+B) 305/ (305 + 25)
BI= = = 1,733 ym. o11.; (13)
C/(C+D) 176/ (176 + 154
— cepeJl IOHAKIB:
A/(A+B) 301/ (301 + 29)
Bl = = = 1,527 ym. on. (14)
C/(C+D) 197 /(197 + 133

TakuM 4YHWHOM, OTpUMAaHi JaHi IMiJKPECIIOBAIN
TOU (haKT, [0 BUKOPUCTAHHS OCHOBHHX ITOJIOXKEHb PO-
3p00JIEHOT0 KOMITIEKCY 3aX0/1iB, HE3aIEPEIHO, 3yMOB-
JFOBaNO OLTBII BHCOKWI CTYMiHb IMOBIPHOCTI TOSBH
BUP)XEHUX MO3UTHBHUX HACHIJIKIB 3 O0OKY KpUTEpiab-

HUX TIOKa3HUKIB NCHX0(Di3i0M0TiyHnX QyHKIIH gociTi-
JDKyBaHHMX CTyaeHTiB I'B, mpudomy, Sk i B momepen-
HBOMY BHIIAJKY y JiBYaT.

CIIBI B X071 TOCIiHKEeHD, SKi TPOBOAMIUCH, BH-
paxoByBaBcs K BigHomieHHS PAI mo wactotu mosiBu
neBHUX pe3yibrartiB y ['K 3a popmymnamu (15-16):
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[305 /(305 +25)] — [176 / (176 + 154)]

66
[A/(A+B)]-[C/(C+D)]
CIIBI =
C/(C+D)
=0,733 y™m. ox;

— cepeJT FHAKIR:

[A/(A+B)]-[C/(C+D)]

176 / (176 + 154)
(15)

[301 /(301 +29)] — [197 / (197 + 133)]

CIIBI =
C/(C+D)
=0,527 ym. oz,
3pemiTor, B XOJi BH3HAYCHHS XapaKTCPUCTHK

BIII, mo Bu3HAYAIOTL OCOOJIMBOCTI CITiBBIJHOIIEHHS
CTYIICHsI IMOBIPHOCTI TIOSBU TMEBHHUX IMO3UTHUBHUX 3a

197/ (197 + 133)
(16)

CBOIM 3MICTOM IIOZIill B OKpEMO BUALIEHIH Ipymi i cTy-
TICHS TTOSIBU aHAJIOTTYHUX MOJii B 1HIIIH OKpeMo BUIII-
JIeHIH IpyIi, Ha MiACTaBi BUKOpUcTaHHa Gopmyr (17-
18):

A/B 305/29

BIII = = =7,101 ym. o7.; (17
C/D 197/133

— cepeJl IOHAKIB;
A/B 301/29

BIII = = = 17,008 yMm. o7, (18)
C/D 197/133

Orxe, 1 3HauenHs CIIBI, mo BUSBISIOTH CTYHIHB
MiABUIICHHS BIJHOCHOT IMOBIPHOCTI MOSIBH MO3UTHB-
HUX 32 CBOIM 3MiCTOM pe3yibTaTiB, i BemuunHu BIII,
10 BU3HAYAIOTh PIBEHb I€peBaru pe3yJbTaTiB, oJep-
JKaHWUX B XOJIi BU3HAUCHHSI IPOBITHUX TIcHX0(}i310710Ti-
yHUX (QYHKIIH cepell CTyAEHTOK i cTyaeHTiB I'B, Hag
JAaHUMH, BIIACTUBUMH JJIs CTy/AEHTOK i cTyaeHTiB I'K,
B MOBHIN Mipi MATBEPIKYIOTH HAsBHICTH BUPAKCHOTO
MO3UTHBHOTO BIUIUBY KOMIUIEKCY 3aXOJIiB IIOJI0 OTITH-
Mi3alii mpogeciiiHoro HaB4YaHHsl, ICUXOTITiEHIYHOT KO-
pekiii nepediry mpodeciitnol aganrtariii i 3aro0iranHs
BUHHMKHEHHS HECIIPUATIMBUX 3MiH y nicuxodiziosoriy-
HOMY cTaHi iX opradizmy ta npodeciinux nedopmariit
0CcOOMCTOCTI MaiOyTHIX JIKapiB-CTOMATOJIOTIB Ha
eTami HaBYaHHS y MenuaHux BH3, mo po3pobnenuii.
[Ipo BHCOKMH CTYymNiHb JTOCTOBIPHICTH OTPHUMAaHHX pe-
3yJIBTATiB CBIUWIH 1 IaHI BiTHOCHO BH3HAYCHHS JOBi-
pYMX IHTEPBaTIB IS PI3HUII BiTHOCHUX YaCTOT (JIOBi-
puMii iHTEpBaJI HE BKJIIOYAB Y CBOIO CTPYKTYP 0, 1 TOMY

BIIMIHHOCTI Mi’K 0CO0aMHu, SIKi HaJIeKaIH 10 TPYI HO-
PIBHSIHHS, CIifi OYyJO BBa)KaTH CTAaTUCTUYHO 3HAUy-
mmmMn), 1 Bl 3a metonom Katz (moBipuwmit iHTEpBan
OyB po3MillleHNH y IpaBOMY Bix 1 mpocTopoBOMYy MO
i, OT)Ke, BiTHOCHA IMOBIpHICTH OyJa BHIOK y Tep-
IIOMY PSIAKY CTaHIAPTHOI Tabmuii 2 X 2, To0To cepen
CTYZACHTIB, sKi BiqHOCHINCH 10 I'B), a Takox mos BII
(moBipuwmii iHTepBan Oy OiunbmM 3a 1 Ta OyB po3Mmi-
IIEHHUH CIIpaBa BiJ HEl y IPOCTOPI AOCIIKYBaHUX TIO-
Ka3HHKIB) i, TAKMM YMHOM, Bl OyJia BuIlI0O B IEpIIOMy
psAKy cTaHgapTHOT TadbmuLi 2 X 2, TOOTO 1 B IbOMY pasi
cepejl CTYCHTIB, sIKi BiHOCHHCH 10 I'B.

Amnanoriuni qaHi Oynu oTpuMaHi i y pasi 3actocy-
BaHHS METOIUKH MOPIBHSIHHS YacTOT OiHAPHOT O3HAKH
B JIBOX HEIIOB’SI3aHMX Ta HE3AJISKHUX MK cO00I0 Ipy-
Max Ha ITJICTaBi aHaJi3y Tabnuip 2 X 2 B XOJIi BH3HA-
YEeHHsI 1 OLIHKM ITOKa3HMKIB IIO/I0 CTYHEHS PO3BHTKY
JOCIIKYBaHUX ocoOnmBocTel ocobucrocti (Tadi. 3-
4).

Tabmmma3

JlaHi mo/10 HasABHOCTI a00 BiACYyTHOCTI MO3UTHUBHOTO e(eKTy 3 GOKY 0CO0JIMBOCTEl 0COOMCTOCTI CTY/AeH-
TOK-AiBYAT BHACTII0K BIPOBA/’KEHHSI KOMILIEKCY 3aX0/1iB, CIPSIMOBAHMX HA onTUMi3amio npodeciiinoro
HABYAHHS Y BUIIIOMY MeIMYHOMY HABYAJbHOMY 3aKJai

EdexT € HecyTTeBUM ab0 He-
. Edexr € cyrTeBuM
I'pynu nopiBHAHHS n Mae eexTy
abc. % abc. %
I'pyna BTpydaHHs 1380 1046 (A) 75,8 334 (B) 24,2
I'pymnia KOHTPOJIIO 1380 465 (C) 33,7 915 (D) 66,3
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Tabmi 4

JaHi momo HassBHOCTI 260 BiacyTHOCTi MO3UTHUBHOTO edeKkTy 3 60Ky ncuxodizionoriunux pynkuiii oprani-
3MYy CTYAEHTiB-IOHAKIB BHACTIJOK BIPOBAXKEeHHS KOMILJIEKCY 3aX0/IiB, CHPAMOBAHUX HA ONTHMi3aNiio

npodeciiiHOro HaBYaHHS Y BHILIOMY MeIMYHOMY HABYAJIBLHOMY 3aKJaji

. Edpekr € cyrTesim EdexT € HecyTTEBHM a00 He-
I'pynu nopiBHAHHA n Mae edekTy
abc. % abc. %
I'pyma BTpy4yaHHs 1380 998 (A) 72,3 382 (B) 21,7
['pyma KOHTpOJIIO 1380 495 (O) 35,9 885 (D) 64,1

3rifHO i3 OCHOBHHMH ITOJIOKEHHIMHA METOINKH
MOPIBHSHHS 4acTOT OiHAPHOI 03HAKM B JIBOX HE3allexkK-
HUX TpyHax HUISIXOM aHaji3y TaOnuib CIpsHKeHOCTI 2
X 2 mij1 yac aHaJi3y MOKa3HHUKIB 0COOIMBOCTEN 0COOH-
CTOCTI, SIKi TOCTIIXKyBaIuCh (BChOro 46 MOKAa3HUKIB Y
— cepen AiByarT:

Als=A/(A+B)=1046/ (1046 + 334) = 0,757 ym. ox;
Al=C/(C+D)=465/(465+915)=0,336 ym. ox.;

— cepeJ IOHAKIB:

Al =A /(A +B) =998 /(998 + 382) = 0,723 ym. 0%;
Al = C/ (C + D) = 495 / (495 + 885) = 0,358 ym. ox1.

OTxe, naHi, oJiepKaHi B X0 MPOBEACHHS JHUHA-
MIYHHX CIIOCTEPEIKEHb, 3aCBIIUyBAIN 3HAYHO OULIBIILY
Al peecrpanii NO3UTHBHUX 3pYyLIEHb 3 OOKY TOCIIKY-
BaHMX 0COOJIMBOCTE# 0cobucTOCTI cepen cTyaeHTiB ['B
(B meuro 6inbIIiH, IPOTE IJIKOM HOPIBHAHIN Mipi, sIK 1
y BUNIAJKy BU3HAYEHH CUXO(i310J0TIYHUX PYHKIIIH,

— cepen miBYar:

PAL =[A /(A +B)]-[C/(C + D)] = [1046 / (1046 + 334)] — [465 / (465 + 915)] = 0,421 ym. ox.;

— cepeJl IOHAKIB:

PAL =[A /(A +B)]-[C/(C + D)] = [998 / (998 + 382)] — [998 / (998 + 382)] = 0,365 ym. ox1.

TakuM 9MHOM, PE3yNbTaTH, IO PEECTPYBAIHCH,
TaKOX BU3HAYaJM CYTTEBE IIJBHMIICHHS piBHI Al B
YMOBaxX BUKOPHCTAaHHSI 3a[IPOIIOHOBAHOTO ITi1 4ac Mpo-
BEJICHHS HAayKOBUX JIOCJIPKEHb KOMIUIEKCY 3aXO[iB
1110]10 onTuMi3zauii npogdeciiHoro HaBYaHHs;, CUXOTi-
rieHiuyHo1 Kopekuil nepediry npodeciiiHol aganTanii i
3aro0iraHHs BAHUKHEHHsI HECTIPUSATIMUBHUX 3MiH Y IICH-
x0(i310I0TIYHOMY CTaHi iX OpraHizMy Ta IpoQeciiHuX

30 niBuar i 30 roHakiB — 3araigom 1380 croctepexens),
3HaueHHs Al cepell CTyJeHTIB I'PYII TIOPiBHIHHS BU3HA-
ganuck 3a popmymnamu (19-22):

(19)
(20)

(21)
(22)

y AiBYAT) B pe3yJbTaTI 3alIPOBAPKCHHS KOMILIEKCY 3a-
XO/1iB, sIKMi OyB PO3pOOICHHH.

PAI, skuii Haa€ MOXKJIMBICTh 3IMCHUTH OILIHKY
BIIMIHHOCTI BiTHOCHOi YaCTOTH TOSIBH CIPHUSTIMBHX
pe3yabTaTiB cepell OCiO, MO BIAHOCATHCS IO TPYI IMO-
piBHSHHS, BH3HAYaIach 3a popmynamu (23-24):

(23)
(24)

nedopmarniii ocoducTocTi MalOyTHIX JiKapiB-cTOMa-
TOJIOTIB Ha eTani HaBuaHHs y meaudanx BH3.
Benmvunan BI, 110 CTaHOBHUTL CIIIBBIJIHOIIEHHS
BennYMH Al BiIHOCHO BHHHKHEHHS IIO3UTHBHOI 3a
CBOIM 3MICTOM MOii, Cepe.T MPEJACTAaBHUKIB FPYII MOPi-
BHSIHHSI, PO3PaXOBYBAIUCH 3a hopmynamu (25-26):

= cepeq AIBYAT:
A/(A+B) 1046 / (1046 + 334)

BI= = =2,252 ym. o4.; (25)
C/(C+D) 465 / (465 +915))

— cepeJi FOHAKIB:
A/(A+B) 998 /(998 + 382)

BI= = =2,019 ym. og. (26)
C/(C+D) 495 /(495 + 885)

Otxe, OTpUMaHi JaHi MiIKpEcIoBaIl TOH (akT,
1110 BUKOPUCTAHHSI OCHOBHHUX IT0JIOXEHB PO3p0o0IIeHOTro
KOMIUIEKCY 3axOMiB, HeE3alepeyHo, 3YMOBIIOBAIO
OiJIbIII BUCOKMH CTYIiHb IMOBIPHOCTI IOSIBU BUpaXKe-
HHX ITO3UTUBHMX HACIIJIKIB 3 OOKY KpUTepiaJbHUX HO-
Ka3HHUKIB 0COOJIMBOCTEH OCOOMCTOCTI JOCIHIIKYBAaHUX

cryaentiB ['B, npuuomy, sk 1 B momnepeH,OMY BHUIIA-
JIKy y JiBYAT.

CIIBI B X0mi OOCIHIKEHB, SKi TPOBOIMINCH, BH-
paxoByBaBcs K BigHomieHHS PAI 1m0 wactotu mosiBu
neBHUX pe3yipratiB y ['K 3a popmymnamu (27-28):
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— cepef iBYAaT:
[A/(A+B)]-[C/(C+D)] [1046/ (1046 + 334)] —[465 / (465 + 915)]
CIIBI = =
C/(C+D) 465/ (465 +915)
=1.252 yMm. ox.; 27
— CEpe.I FOHAKIB:
[A/(A+B)]-[C/(C+D)] [998 /(998 +382)]—[197 /(197 + 133)]
CIIBI = =
C/(C+D) 197/ (197 + 133)
=1.,019 ym. ox. (28)

3pemToo, B XOJI BH3HAUCHHS XapaKTEPHCTHK
BIII, mo BH3HA4YalOTh OCOOJUBOCTI CIIBBIAHOLIECHHS
CTyNEHs! IMOBIPHOCTI TNOSIBH NEBHHUX MO3UTUBHHX 3a

— cepen AiBYaT:

CBOIM 3MICTOM IIOJIiif B OKpEMO BHJIUICHIH Tpymi 1 CTy-
ICHS TIOSIBU aHAJIOTTYHKX MOJii B 1HIIIH OKpeMo BUIII-
JIeHIH TpyIi, Ha MiACTaBi BUKOpUCTaHHSA Gopmyd (29-
30):

A/B 1046 /334

BII = = =0,163 ym. of.; 29)
C/D 465/ 915

— cepeJ IOHAKIB!
A/B 998 /382

BIII = = =2.323 ym. oI (30)
C/D 995 / 885

Orxe, 1 3HauenHs: CIIBI, mo BUSBISIOTH CTYNIHB
MIiBUIICHHS BIJHOCHOT IMOBIPHOCTI MOSIBU TO3UTHB-
HHX 3a CBOIM 3MICTOM pe3ynbTaTiB, i Benmunuu BIII,
10 BU3HAYAIOTh PIBEHb IEPEBaru pe3yJibTaTiB, oJep-
JKaHWX B XOJI BU3HAYCHHS MPOBIIHUX 0COOIHBOCTEH
0COOHCTOCTI cepel] CTyIeHTOK i cTtyaentiB I'B, Han na-
HMMH, BJIaCTHBUMHM AJISI CTYAEHTOK 1 cTyzneHTiB I'K, B
MOBHIA Mipi MATBEPIHKYIOTh BHPAKEHOTO IO3HTHUB-
HOTO BIUTMBY KOMIUJICKCY 3aXOIiB IIOIO ONTHUMIi3aIlii
npo¢eciifHOr0 HaBYaHHS, IICHXOTITIEHIYHOI KOPEKIIil
nepebiry npodeciiiHoi aganrariii i 3amo0iraHHs BUHHU-
KHEHHS HECTIPUSTIMBHX 3MIH Y NCUX0(i310I0riHHOMY
cTaHi iX opraHiamy Ta mpodeciifHux nedopmamniii oco-
OmcrocTi MaOyTHIX JiKapiB-CTOMATOJIOTiB Ha eTami
HaB4aHHs y MeauaaoMy BH3, mo po3pobnenwuii. I1po
BHCOKHH CTYIIiHB JOCTOBIPHICTD OTPUMAHHX PE3yibTa-
TIB CBiJTYMJIH 1 IaHI BITHOCHO BU3HAYEHHS JIOBIPYUX 1H-
TepBaJIiB JUIS PI3HUI BITHOCHUX YacTOT (JOBIpYMH 1H-
TepBaJl HE BKIIFOYaB y CBOO CTPYKTYD 0, 1 TOMY BiMiH-
HOCTI MDK oco0aMu, $Ki HaJleXaJd JO TIpyn
MOPIBHSHHSA, cJ1iJl OYyJI0 BBaXXaTH CTATUCTUYHO 3HAYY-
M), s Bl 3a metomom Katz (moBipunii inTepBan
OyB po3MimeHuit y mpaBoMy Bix 1 mpoctopoBomy momi
i, OTKe, BIIHOCHA IMOBIpHICTh OyJla BHIIOIO y TIep-
[IOMY PSIIKY CTaHZapTHOI Tabmwmi 2 X 2, To6To cepen
CTYJIeHTIB, sKi BigHOCHIHCH 10 ['B), a Takox ams BIII
(moBipumii iHTepBan OyB OuTbmIUM 3a 1 Ta OyB po3Mi-
IIEHUH CIIpaBa Bij Hei y IpoCTOpi JOCHKYBaHHUX HO-
Ka3HUKIB) i, TAKMM YMHOM, Bl OyJia BuII0I0 B Epiomy
psnKy crangapTHOi Tabauui 2 X 2, To0TO 1 B IbOMY pasi

cepejl CTYCHTIB, sIKi BigHOCHHCH 10 I'B.

OTxe, pe3ysIbTaTH MPOBEACHUX MOCIIKCHD IIe-
PEKOHIIMBO 3aCBITYYIOTh TOH (aKT, 1110 SK POBiIHI Me-
TOMUYHI OCHOBH aHaJi3y TaOJMIb CIPSHKECHOCTI IS
OILIHKA CTyINeHs e(eKTUBHOCTI BHKOPUCTAHHS IIPO-
rpaM Npo(iTaKTUIHOTO, KOPEKIiHHOTO Ta peadimiTa-
LiHOTO 3MICTY Y TaTy3i YHIBEpCHUTETCHKOI TiTi€EHH CITi ]|
BIJ[3HAYMTH: BU3HAYEHHS Ta IPyHTOBHHH aHaJi3 Hpo-
rpaM Ta KOMIDIEKCIB 3aX0/iB MPOQLIaKTUIHOTO, KOpe-
KIIHHOTO Ta peadimiTaIliitHOTO 3MICTY, IO BIIPOBAIKY-
I0ThCS TA MIJIATaI0Th 3MICTOBHOMY TJIyMA4€HHIO 1 Ti-
TIEHIYHIH OIIHII, Mi101p Ta BUKOPUCTAHHS aICKBATHUX
Cy4aCHMM BHMOTaM METOJMK HAyKOBHX JOCII/IKEHb,
moOy0Ba TaOIHIIb CIPSHKEHOCTI 2 X 2 Ta IOPIBHSHHS
OTPUMAaHUX Pe3yNbTATiB Ui OLIHKW CTYIEHS BUpa-
KEeHHS e(PeKTy, SIKUi Moxe OyTH abo CyTTEBHM abo He-
CYTTEBHUM Ta IOBHICTIO BiICYTHIM, Ha ITiJICTaBl BUKOPH-
CTaHHs IEBHUX CTATHCTHYHHUX PO3PaXyHKIB 1 BH3Ha-
YEeHHS TaKHX MTOKAa3HHKIB, K aOCOJIOTHA IMOBIPHICTS,
pi3HMIT aOCOIOTHOI IMOBIPHOCTI, BiJHOCHA IMOBIp-
HICTbh, CTYIIiHb ITiJBUIICHHS BiTHOCHOI iIMOBIPHOCTI Ta
BiJIHOIIICHHS IIAHCIB; OIIHKA CTYMEHS IOCTOBIPHOCTI
OTPUMaHHUX Pe3y/IbTaTiB HA OCHOBI JaHWX IIO/I0 BEIH-
YHHHW AOBIPYMX IHTEPBANiB IS Pi3HUI BiTHOCHHUX Ya-
CTOT, BiTHOCHOI iIMOBIPHOCTI i BiTHOIIIEHHS IIIAHCIB.

BucHoBk# i npono3umii
1. Meroauka NOpiBHSHHS 4YacTOT OiHAPHOT O3HAKH
B JIBOX HE3QJIC)KHUX I'pyNax Ha IiJCTaBi aHauizy Tab-
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JUIH CIIPSDKEHOCTI 2 X 2 € HaI3BUYaiHO TIEPCIIEKTHB-
HOIO TPOIEAYPOI0 3MIHCHEHHS, IIIKOM aJeKBaTHOI,
BUXOMSYH 1X Cy4aCHHX BUMOT, IPOTHOCTHYHOI OLIIHKH
CTyIeHs e(peKTHBHOCTI BUKOPUCTAHHS Pi3HOMAaHITHHX
mporpam mpoQiIakKTHIHOTO, KOPEKIiHOTO Ta peadii-
TaI[ifHOTO 3MICTY Y Taly3i YHIBEpCHTETCHKOI TiTi€HH,
JOLUTBHAM Ta KOPEKTHHM 3aCO00M aKTyaJbHUX IpO-
O5eM npodiTaKTHYHOT METUIIMHY.

2. Sk mpoBiHI METOAWYHI OCHOBH aHaIi3y
TaONMMIb  CHOPSDKEHOCTI  JUIi  OIHKH  CTYNEHS
e(eKTUBHOCTI BUKOPHCTaHHS nporpam
npodiTakTHYHOTO, KOPEKLIHHOTO Ta pealiniTaniiHoro
3MICTy y Taiy3l YHIBEpCHUTETCHKOi Tiri€HH CIiJ
Bim3HaunTH: (1) BU3HAYCHHA Ta TPYHTOBHHUI aHaIi3
TIPOTPaM Ta KOMIUIEKCiB 3aX0/IiB, IO BIIPOBAKYIOTHCS
Ta IiJIATal0Th 3MiCTOBHOMY TIIYMa4eHHIO i TiTi€HIYHIN
omiHmi; (2) mimbip Ta BUKOPUCTAHHS aJeKBATHHUX
CYY4acCHHM BHMOTaM METOJHK HAyKOBUX IOCIIiJUKCHB;
(3) mobOymomBa TabmuIp CHOpsDKEHOCTI 2 X 2 Ta
MOPIBHSHHA OTPUMAaHUX PE3YJbTATIB JUIA OLIHKU
CTyneHsl BUpaxeHHsA edekTy, skuii mMoxe OyTu abo
CYTTEBUM a00 HECYTTEBHMM Ta IOBHICTIO BIICYTHIM, Ha

MiCTaBi  BUKOPUCTAHHS  IEBHUX  CTATUCTUYHHX
pO3paxyHKIB i1 BH3HAUYCHHS TaKWX IIOKAa3HHKIB, K
abcoioTHA  IMOBIpHICTB,  pPI3HUOA  aOCOJIOTHOT
IMOBIpHOCTI,  BiJHOCHa  IMOBIPHICTh,  CTYHIHb

MiABUIICHHS BIAHOCHOI iMOBIPHOCTI Ta BiTHOIICHHS
IAHCIB; (4) OWiHKA CTYIIEHS JOCTOBIPHOCTI OTPUMAHHUX
pe3yNbTaTiB Ha OCHOBI JaHHX MO0 BEIUYUH JOBIPUYNX
IHTepPBAIIB I Pi3HHUII BIAHOCHUX YacTOT, BIHOCHOT
IMOBIPHOCTI 1 BiJIHOLIIGHHSI IIAHCIB.

3. OpnepxaHi 1aHi MiATBEPPKYIOTh HAasBHICTH BU-
PaXEHOTO MO3UTUBHOTO e(EeKTy BIUIMBY KOMILIEKCY
3axo/iB 10JI0 onTHUMizauii npodeciiiHoro HaBYaHHS,
MCUXOTITiEHIYHOT KOpeKIIii epediry mpodeciiiHoi ana-
nTamii 1 3amo0iraHHs BWHHUKHEHHS HECIPHUATIHBHX
3MiH y Tncuxo@i3ionoriyHoMy cTaHi iX opraHi3My Ta
npodeciitaux gedopmartiii o0cooHCTOCTI MaHOYTHIX JTi-
KapiB-CTOMATOJIOTIB Ha €Talli HaBYaHHS, 10 po3podIe-
HUH, K Ha mporecu (opMyBaHHS NpodeciiiHO-3HATY-
mHX Tcuxodi3ionorivHux QyHKIH, TaK i Ha TIPOLECH
dbopMyBaHHST TPOQeCciiHO-3HAYYIIUX OCOOIUBOCTEH
0COOHMCTOCTI AiBYAT 1 OHAKIB, Ki 37100yBalOTh OCHOBHI
CTOMATOJIOTI4HI CHENialbHOCTI B yMOBaX rnepedyBaHHs;
y 3aKJ1ajJ[ax BUIOI MEAMIHOT OCBITH.
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IMPACT OF CHANGES IN URIC ACID LEVEL THE FUNCTIONAL STATE OF THE
MYOCARDUIM AND BIOMARKERS AND HEMOSTASIS PARAMETERS IN PATIENTS OF
STABLE ANGINA

BILJIMB 3MIH PIBHSI CEYOBOI KMCJIOTH HA ® YHKIIIOHAJIbHUAM
CTAH MIOKAPAY TA BIOMAPKEPU I TOMEOCTA3IOJOI'TYHI ITIOKA3ZHUKH Y XBOPHUX
HA CTABUJIBHY CTEHOKAPIIIO

Summary: To study the impact of changes in uric acid levels on the functional state of the myocardium and
biomarkers and hemostasis parameters of patients with stable angina examined 120 patients diagnosed with stable
angina. Determined that predictors of hyperuricemia (HU) is the female gender regardless of uric acid levels and
older age after exceeding uric acid levels over 467.9 mmol / . HU causes more frequent development heavier
stable angina regardless of uric acid levels, against a hemodynamically significant coronary artery lesions (CA).
Achievement of uric acid levels over 467.9 mmol / | accompanied by increased brain natriuretic peptide, indicating
more heart failure progression.

Keywords: Hyperuricemia, hemostasis indices of left ventricular hypertrophy.

AHoTanis. 3 METOI0 BUBYCHHS BIUTHBY 3MiH piBHs ce4oBoi kuciaoTu (CK-tu) Ha QpyHKIIOHANBHIIA CTaH MiO-
Kapay Ta OlomMapkepH 1 roMeocTa3ioJoriyHi MOKa3HHKH XBOPHUX Ha CTalOLIbHY CTeHOKapuito obcrexxeno 120
namieHTiB 3 aiaro3om crabiapHoi crenokapaii (CtCr). Busnaueno, mo npemukropamu rinepypukemii (I'Y) €
KiHOYa crTaTh HeszanexHo Bif piBHsa CK-Tu Ta crapummii Bik miciisi nepeBuinenHst piBHs CK-tu nonan 467,9
MEMOITB/I1. I'Y 06ymoBiTioe gacTimmii po3Butok Tsokuoi CTCT HesanexHo Bif piBus CK-TH, Ha T/1i 611 reMou-
HaMIYHO 3HAYMMEX ypaxkeHb KopoHapHux aprepiit (KA). Jocsaruenns pieas CK-tu nonan 467,9 MKMOIB/I Cy-
MPOBOJIKYETHCS MiJBUIIEHHSIM MO3KOBOTO HATPIypeTHUHOrO MPOIENTHULY, IO BKa3ye Ha 4acTillle Iporpecy-

BaHHS CEPIIEBOI HEAOCTATHOCTI.

Kouosi crosa: T'inepypukeMisi, roMe0CTa310JI0TI9HI TTOKa3HUKH, TiepTPOdis JiBOTO MUTyHOUKA.

Beryn. 3a octaHHI pokH BiIMiYeHHUH picT SAK 0e3-
CHUMIITOMHOI, TaK 1 KJIiHIYHO MaHiecTHOI rinmepypu-
keMii (I'Y), mo, 3a TaHUMH Pi3HUX JOCIITHUKIB, BUSB-
astetbest Yy 3-38% mopeit [3]. Y panl  BemMKHX
KJIIHIYHUX JIOCTI/DKEHb J0oBeieHe BaxiiuBe Micue ['Y B
naroreHesi apTepiajbHOl rinmepreHsii, ilmemMiyHol XBo-
po6u cepirs (IXC), xpoHi4HOT cepiieBOT HEAOCTATHOCTI
(CH) [2], u10 MOXHA MOSICHUTH HETATUBHUM BILIMBOM
cedoBoi kucnotu (CK-tn) Ha cymuaHI QyHKIIT depes
NPOOKCHIaHTHI e(eKTH 1 3a paxyHOK 3MEHIICHHS
610/10CTYITHOCTI OKCHAIY a30Ty, Ta, SK HACJiJIOK, iH-
nykuiero nuchyHkuii enpotenito cynus [13]. CK-ta
BU3HAYeHa MapkepoM TsoKkocTi [XC, a 3a neskumu ia-
HHMH, 30KpeMa pesynabratamu pociipkeHHs EVINCI
[10], kopeinroe 3 HasABHICTIO Ta TSKKICTIO aHATOMIYHOT
KOPOHAPHOI OKITI0311 Ta imemii miokapza [21]. [Toeana-
HHA [Y Ta IXC npu3BoAWTH A0 MOTIpIIEHHS SKOCTI
KUTTS XBOPHX Ta CIPHSE PO3BUTKY INEpeAYacHOl iH-
BaJIiTHOCTI BHACHIIOK ycKiamHeHb [3]. 3rimHO 3 pe-
synsTatamu gociimkenass MONICA/CORA, Porrep-
JIAMCBKOTO JIOCII/KEHHsI Ta IHIINX, KapioBacKyJsip-
HUI pU3HK, acolliioBaHui 3 migBuIeHHIM piBHsA CK-
™ Ha 1 MI/m, CHiBCTABUMHK 3 IIJBHMILEHHSIM CH-
crosiyHoro aprepiansHoro THUcky (CAT) ma 10 mMm
pT.CT. 200 MiABHIIEHHS PiBHS 3araJbHOTIO XOJIECTEPUHY

(3XC) Ha 46 wmr/mn [2]. Ha gymky OaratboxX I0-
CIIIHHUKIB, JOLIILHICTh HOJAIBIIOT0 BUBYEHHS IATO-
reHeTHYHOI Ta mporHoctudHoi pori 'Y mpu IXC He
mijgsirae cymHiBy [1].

Meta pocaikenHsi. BUBYMTH BIUIMB 3MiH PiBHS
Ce4yoBOi KHCIIOTH Ha (YHKIIOHAIBHUI CTaH MioKap/a,
fioro KopoHapHHWil pe3epB 1 OiomMapkepu Ta romeo-
CTa310JI0T1YHI MOKa3HUKHU XBOPHUX HA CTA0LIBHY CTCHO-
KapJito.

Martepian i Mmeroan. B mociikeHHsT BKITIOYCHI
120 namienTiB, mo Haxgiinum B YepHiBenbKuil 001ac-
HUH KapaioyoriyHui nucriaHcep, OyiaM oOcTexeHi i
MPOJTIKOBaHI 3 00’€KTUBI30BAHUM JiarHO30M CTa0LIb-
Hoi crerokapaii (CtCr) II (31 ocoba, 25,83% Bunan-
kiB)_ta Il ¢ynkmionanpaoro xmacy (®K) (89 ocib,
74,17% Bumnajxis).

Juzaita nociimkeHHs o0y I0BaHMI 3a KpUTEpieM
posmoginy I'V (pisers CK-tn </> 357,0 MKMOJIB/TT) B
nBi rpynu: 1-ma — 6e3 o3Hak ['Y (34 mamientn, 28,33%
BHUIA/IKiB) Ta 2-ra — 3 migsuinernm pisaem CK-tu (86
oci6, 71,67% BunanxiB). KpurepisiMu Bupa)xeHOCTI
I'Y, srigHo 3 miteparypuumu ganumu [5, 15, 17, 18,
20], obpano piBai CK-tm B posmomini <386,66
MKMOJIB/, >416,4 MxMonb/n, >467,9 MKMOIbL/I Ta
>500,0 mxmons/n (34,17%, 44,17%, 32,50% 12 26,67%
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BHUIAJKIB BiAmoBigHo). OKpiM TOro, TPOBEACHO
pO3MOIi Yy TeHAEPHOMY acrekTi 3 moka3Hukamu CK-
™ >303,37 MKMOJIB/JT 7151 )KIHOK Ta >386,66 MKMOJIB/JI
st gosoBikiB - (95,95% Ta  65,98% BUmMaakis
BiqNOBigHO). Ha mouaTky crarioHapHOTO JTiKyBaHHS Ta
yepe3 6 Mic Ha aMOyJIaTOPHOMY eTali BCIM XBOPUM
NpoBeJieHe KIIiHIUHe, j1abopaTopHe (3 BHU3HAYCHHSIM
piBaiB CK-tr, 3XC, tpurniuepunis (TI'), kpeatuniny,
MO3KOBOTrO Harpiilypernunoro mnponentuny (NT-
proBNP), C-peakruBnoro 6inky (CPB), 3aransHoro Te-
crocrepony (3T) cupoBaTku KpoBi) pociipxeHHs. Ko-
poHnapHa anriorpadis (KAT') nposeaena 79 maiieHTam
(65,83%) 3a pmomomoror  OiIUIAaHOBOI  pEHTre-
HOXipypriudoi anriorpadiunoi cucremu  Infinix
(Toshiba Corporation Medical Systems Company,
SAnownis). ['eMoanHAMIYHO 3HAYYIIMM CTEHO30M BBa-
JKaJld CTeHO3yBaHH:A > 50 % MpOCBITY KOPOHAPHOI ap-
tepii (KA).

CraructnuHa o0poOka. CratuctuyHa 00poOKa
OTPUMAaHUX JJAaHUX TNPOBEJEHA IICNs CTBOPEHHS 0a3u
JAaHUX 3 BUKOPHCTAHHSIM EJIEKTPOHHHUX TaOJIMIb
Microsoft® Office Excel 3 oOpaxyBaHHSAM CepemHix
3Ha4eHb, CTAHAAPTHUX  HOXUOOK  CEpPeIHBOrO.
BiporigHicTb pi3HHILI KiJbKICHUX TOKA3HHUKIB BU3HAYA-
Jacsi 3a jornoMororo t-kpurepito CThlofieHTa 3a HOp-
MaJIEHOTO PO3IOALTY MacHBiB Ta t-KpHUTepiro Binmkok-
COHA TIPU HEHOPMAaJIBHOMY PO3MOJLUT X049a O OTHOTO 3
MAaCHBIB U JBOX 3aJIC)KHUX BHOIPOK, aHAIOTIYHO IS
JIBOX HE3aJIC)KHMX BHOIPOK 32 HOPMAJIBHOTO PO3IOALTY
MAacHBiB - 2-X BHOIpKOBHii t-kpurepiit CThIoACHTa 1 He-
HOpMaIBHOTO po3nofiny - U-kpurepiit BimkokcoHa.

% BHNAIKIB

40

g PR I

PesysabTaTH n0caigikeHHs Ta iX 00roBopeHHs.
Bik BusiBnenui, sk npeaukTop I'Y, OCKiIbKH MaIliEHTH
1-i rpymu € BiporigHo ctapmmmu (52,36+0,54 mpoTn
49,59+1,10 poki, p<0,05). Ilpore, BkazaHa 3aKo-
HOMIpPHICTB 3’ SIBISETHCS TPH NepeBumeHHi piBaa CK-
™1 moHanm 4679 wmxmone/n (52,95+0,64 mpoTm
50,91+0,68 pokis, p<0,05).

AHAJOTIYHO XIHOYA CTaTh Mependadae poO3BUTOK
I'Y 3 nepeBakaHHSIM YacTKM XIHOK y 1-W rpymi
(23,26+4,56 npotu 8,82+4,86% Bumnankis, p<0,05).

VY rpymi I'Y BiporigHo dacriiie IiarHOCTOBaHa
CtCr III ®©K (87,21£3,60 npotu 41,18+8,44% Bumas-
KiB, p<0,001), He3anexxno Bix piBHs CK-TH. Taka x 3a-
JISKHICTh BUSBJICHA 1 IOJI0 TIEPEHECEHOTO B aHAMHE31
Q-indapkry wmiokapaa (IM) (56,60+6,81 nportu
32,84+8,05% Bumakis, p<0,05) mpu mpakTHIHO OTHA-
koBiii vactoTi HeQ-IM B aHamuesi (19,40+6,78 Ta
10,26+4,86% Bumnankis, p>0,5).

[Mpn anamizi pe3yspTaTiB, OTPUMAHUX IMif Yac
KAT, BimmiueHo, 1o I'Y € npeaukropom OiIbII TreMo-
JUHAMIYHO 3HAYMMHUX ypakeHb KA, OCKINBKH TUTbKH B
wiit rpyni BU3HaueHO creHo3yBaHHs >50% nepenHpoi
MibKILTYHOuKOBOI rinku (IIMIIT) niBoi KA, orunato-
goi rinku (OI') JIKA, mpaBoi KA Ta GararocynmHHE
ypaxernnsa KA (18,60+4,20), (12,7943,60), (9,30£3,13)
Ta (24,42+4,63) % Bumazkis, Biamosimzao (p<0,01), a
TaKOX BiPOTITHO PiAIIe 3yCTPidaroThCs BHITAIKH TeMO-
JUHAMIYHO HeBaromux ypaxenb KA (6,98+2,75 npotu
38,24+8,33% Bumnankis, p<0,001). lani HaBeneHi Ha
PHUCYHKY 1.
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'HopMmaJbHHi pieeHs CK-TH

Puc. 1. B3aemo38 830K MidiC ypadceHHAM KOPOHAPHUX apmepill ma pieHem cewo80i KUCI0mu y nayicHmia 3i
cmabinbHoI0 cMeHoKapIielo.
[Tpumitka. *- BiporiaHi BiaMiHHOCTI M Tpymnamu 3 I'Y Ta HopmansauM pisaeM CK-ti (p<0,05).

BkazaHa 3aKOHOMIPHICTb BUSBISETHCS JUIsl PIBHS
CK-tu monan 416,4 wmxmons/n mms O JIKA
(16,98+5,16) mpotu (2,99+0,91) % Bumanxis (p<0,05),
st TTIKA (13,2144,65) npot (1,49+0,08) % Bunaakis
(p<0,05), mms OaratocyauHHOro ypakeHHs KA
(28,30+6,19) nporu (7,46+2,51) % Bunazkis (p<0,01)

Ta JIs TEMOIWHAMIYHO HEBaroMmux ypaxkeHb KA
(5,66+1,17) nporu (23,88+7,31) % Bunaaxis (p<0,05).

VY namienTiB 3 ['Y BU3HauCHI BipOTiTHO BHIIII PiBHI
3XC (p<0,01), kpearuniny (p<0,01), CPb (p<0,001) ta
Biporigno Hwxui piBHi 3T kposi (p<0,05), HezanexHO
Bix piBHA CK-tu. Tennmenuist mo Bumoro piBas NT-
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proBNP mpu 'Y HaGyBae BipoTiZHOCTI TIpH TIEPEBH-
nmoHanx 467,9 MKMoOB/I

menni piBHa CK-tm

(413,44+63,14 mpotu 206,42+31,43 nur/mn, p<0,01).
udposi nani HaBeaeH] B TabwmIIi 1.

Taommms 1

Moxa3unku PpyHKIIOHATBHOTO CTaHY, 0ioMapKepH Ta TOMeoCTAa3i0JI0TiYHI MOKA3HNKH MALI€HTIB 3 pi3-

HHMM PiBHAMH Ce40BOi KHCJIOTH

[Noxa3Huk lnepypuxemis Hopwmansnwmii pisers CK-i
CAT, MM pT. cT. 165,64+2,74 156,47+4,70
UCC, ya/xB 73,52+1,19 73,85+1,88
3XC, MMOJIB/TT 5,93+0,13 5,1940,25"
TT, Mmmoue/n 2,27+0,07 2,30+0,18
KpeatnHin, MKMOJIB/TT 112,20+4,06 95,2443 37"
CK-1a, MKMOJIB/JI 523,80+17,35 326,57+4,98
NT-proBNP, nr/mia 316,33+41,78 215,14+50,68
CPB, mr/n 12,07+0,97 5,37+0,60"
3T, Hr/MiI 1,55+0,21 4,09+1,19"

IIprmitka. *- BiporiaHi BigMiHHOCTI M Tpynamu 3 ['Y ta HopmansauM piBHem CK-1u (p<0,05).

[Tpu BpaxyBaHHI FeHJEPHOTO KPUTEPIIO BUSIBICHO
HacTymHe. AHaJli3 pe3ysbTaTiB, OTPUMAHHUX ITiJ] 4ac KO-
poHapHoi aHriorpadii, cBiTUNTb, 1110 32 yMOB I'Y Ho-
JIOBi4a cTaTh OOYMOBIIIOE PO3BHTOK OLIBII TE€MOAM-
HaMIYHO 3HaYMMHUX ypakeHb KA, OCKUIbKH TIJIBKH B
i Tpymi BU3HA4YeHO cTeHosyBaHHS >50% IIMIIT
JIKA Ta ITIKA (25,00+5,41) Ta (12,50+4,13) % Bunan-

KiB, BigmosinHo (p<0,01), BiporiaHo yacrie 3ycTpiva-
IOTBCS BHUMNAAKU cTeHo3yBaHHA >50% OI' JIKA
(15,63%4,54 nipotu 4,55+2,44% Bunankis, p<0,05) ta
OararocynuuHe ypaxenHs KA (31,25+£5,79 nporu
4,55+2,44% sunankis, p<0,001), a Takox BIpOTiAHO
piaiie 3ycTpidaroThCs BUIAAKA TEMOJIMHAMIYHO HEBa-
romux ypaxkeHb KA (1,56+0,55 mporu 18,18+8,22%

% BHNOAIKIB
35

Bumaakis, p<0,05). [lani HaBeneHI HAa PUCYHKY 2.
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Puc. 2. VYpaoscenuns xoponapnux apmepiti y nayicumis 3 2inepypuxemicio 8 2eH0epHoMY PO3HOOLTL.
[TpumiTka. *- BiporiiHi BiAMIHHOCTI Mi’ TpyIIaMH YOJIOBiKiB Ta iHOK 3 'Y (p<0,05).

Ha BimMiHy Big XiHOK, y 4YojoBikiB [Y
acolioeTbes 3 BiporimHo BumMH piBHIMH 3XC
(p<0,001), TT' (p<0,05), xpearuniny (p<0,01), NT-

proBNP (p<0,05), CPB (p<0,001), Ta BiporigHO HIX-
gnM piBHeM 3T (p<0,001). Hudposi nani HaBeaeHi B
Tabmumi 2.

Tabmurs 2
Biomapkepu Ta romeocTa3iosoriyHi NOKa3HUKHU NALIEHTIB 40J10Bi401 cTaTi 3 rinepypukemiero
IToxa3Huk Yomopiku 3 'Y Yososiku 0e3 I'Y
3XC, MMOJIB/TT 6,17+0,15 5,11+0,23"
TI', MMoIIB/IT 2,28+0,08 2,05+0,08"
KpeatnHiln, MKMOJIB/JT 115,88+4,93 98,52+3,53"
CK-ta, MKMOJIB/JT 539,76+19,81 332,47+4,42
NT-proBNP, nr/mi 399,25+66,03 200,14+59,31"
CPB, mr/n 14,28+1,55 5,91+0,67"
3T, Hr/M1 2,10+0,28 5,52+0,92"

[Ipumitka. *- BiporiaHi BiAMIHHOCTI MiX rpynaMu 4oJoBikiB 3 /6e3 I'Y (p<0,05).
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TaxkuMm guHOM, TipeauKTopoM 'Y He3aJIex,HO Bif
il BHpakeHOCTI BH3HaueHa >iHoda ctath (p<0,05).
3rigHo 3 pesymbraTamu pocmimkeHs NHANES u
ARIC, came B xiHok I'Y Bu3HaueHa K HeE3aIEKHHUHA
YUHHUK KapIiOBaCKyISIPHOTO PH3HKY [4], Mo mosc-
HIOETBCS BIIMIHHOCTSMH TPO(MITI0 CEepIeBO-CYIMH-
HOTO PU3UKY [7] 1 MOB'A3aHa 3 MACOFO JIIBOTO IITYHOYKA
Ta MOXE CIPUSTH PO3BHUTKY CYOKITIHIYHUX CEPLEBHX
ypaxeHs [22].

I'Y He3anexHo Bij I BUPaXXEHOCTI 0OYMOBIIIOE
gacrimre miarsoctyBanHs CtCr III ®K (p<0,001) ta
HasBHICTH TIepeHeceHoro B anamHuesi Q-IM (p<0,05).

He BusBneHO cyTTEBOTO BIUMBY BHpaskeHOCTI [Y
Ha migBumieHHs piBHA 3XC (p<0,01), xpeatuniny
(p<0,01), CPB (p<0,001) Ta 3amxenns pisag 3T kposi
(p<0,05). 3a pesynsraTamu Brazilian study, piseas CK
MO3UTHBHO ACOUIIOETHCS 3 MapKepaMH CYAWHHOTO 3a-
nanennsi, takumu sik CPB [12], a takox 3 rimepmimno-
MPOTETHEMIEIO 32 PaxXyHOK JIIMONPOTEIHIB Ay)Ke HU3b-
KOT IIIJIBHOCTI Ta HEraTHBHO — 3 PIBHEM JIIONPOTEiHIB
BHCOKOT IIITBHOCTI [16].

I'Y cynpoBOKYETHCS PO3BUTKOM OLITBII T€MOTHU-
HaMi4HO 3HaunMKX ypaxeHnb KA (p<0,01 amsa [IMILT
JIKA, OI" JIKA, ITKA Ta 6araToCyaAHnHHOTO YpaXCHHS
KA). 3miHn BU3Ha4ar0THCS 3a epeBuiieHHs piBHI CK-
1 moHan 416,4 mxmone/n (p<0,05 mms O JIKA Ta
IIKA, p<0,01 mma OaratocynuaHOTO ypaxeHHs KA).
3a manumu sitepatypH, piBHi CK-TH He3aIeXHO TOB's-
3aHi 3 TsokkicTio [XC i1 ypaxkenns KA [8, 19], a migsu-
meHuid piBenb CK-TH € He3aJeKHUM YHMHHHKOM DH-
3UKY PO3BUTKY OaraTocyquHHUX ypaxkeHb KA [14].

Crapummii Bik aconiroetbes 3 'Y micnsi nepeBu-
menHs piBus CK-tu nonan 467,9 mxmods/a (p<0,05).
Jocsraenns uporo piBas ['Y cynpoBoIKy€eThCsI MiBH-
meHHsAM nokazHuka NT-proBNP (p<0,01), mo cBin-
9uTh Tpo nporpecyBanHs CH 3a gaHoi KOMOpPOiTHOCTI.

3 ypaxyBanHsM ctaTi ['Y y 4on0BikiB 00yMOBITIOE
PO3BUTOK OiNIBIII TEMOAWHAMIYHO 3HAYMMHUX yPaXKEHb
KA (p<0,01 myrs [IMIIT JIKA Ta ITKA, p<0,05 ams OT
JIKA Ta p<0,001 m1s OaraTocyIWHHOTO YpaKeHHS
KA). 3a manmmu miteparypu, ['Y y 40J0BiKiB cympo-
BOJIKYETHCS YaCTIIIMM BUHUKHEHHSIM TaKOT Kap 1ioBac-
kynsipHoi natosorii, sik CtCr 111 @K, IM, roctpe no-
PYILIEHHSI MO3KOBOTO KPOBOOOITY, 3 4aCTILIIMM KPUTHY-
HHM CTEHO3yBaHHSM Ta 0araTOCyJIMHHUM ypa)KeHHSIM
KA, Bumoro nmotpeboro B KOPOHAPHOMY CTEHTYBaHHI
Ta A0PTOKOPOHAPHOMY IIYHTYBaHHi [6, 11].

Ha BimMiHy Big kiHOK, y 4YonoBikiB ['Y
acoriroeTbes 3 BUmuMu piBHsamu 3XC (p<0,001), TT
(p<0,05), xpeatuniny (p<0,01), mo cBigYUTH MPO
6inbm wacte ypaxeHHs HUpoK, NT-proBNP (p<0,05),
mo Bka3ye Ha dactime mnporpecyBanns CH, CPb
(p<0,001) — oOymMoBIIeHE OiIBHIIT 3HAYHOI AKTHBHICTIO
CYIMHHOTO 3amajeHHs, Ta HWK4YuM piBHeM 3T
(p<0,001), 1110 CBiTYHUTH PO HASBHICTH TiMOAHAPOTEHIT
3 BUCOKHM CEpIIEBO-CYJIMHHUM PH3UKOM. 3a JaHUMHU
JTEepaTypH, y YOJIOBIKIB 3 apTepialbHOIO TIIepPTEH3I€I0
YacTile peecTpyBanocs noeaHanss ['Y 3 BUIIMMH piB-
Hsamu TT [6], a Bumi piBHi CPB y yonoBikiB 31 roctpum
KOpOHapHHM CHHIPOMOM 3 eneBalieto ST mporso-
CTHYHO AacOLIIOIOThCS 3 TOCHITaJbHUMH BEITHUKHMH
HETaTUBHUMU TOAisIMH [9].

BucHoBku.

1.TlpenukTopamu TinepypuKeMii € *KiHo4Ya CTaTh
HE3aJIe)KHO BiJI piBHA CEYOBOI KHCIIOTH Ta CTAPIIAN BiK
MCNSA TIEPEBUIICHHS PIiBHSA CEYOBOi KHCIOTH ITOHAT
467,9 MKMOJIB/1.

2.T'imepypukeMiss 0OyMOBIIIOE YaCTIIIHH PO3BH-
TOK TSDKYOI cTablIbHOT CTeHOKap/ii He3alesKHO Bij pi-
BHS CE€YOBOI KHCJIOTH, Ha TJi OUIBII FeMOIUHAMITHO
3HAUUMHX YpakKeHb KOpPOHapHUX aprepiil. Bxazani
YpasKeHHs] KOPOHAPHUX apTepili BU3HAYAIOTHCS 3a Iie-
peBHIIEHHS pIiBHSA ce4oBoi kuciotu monHan 416,4
MKMOJIB/JL.

3.Tinepypukemis, mepeBakxHO Yy YOJIOBIKiB, CIIPH-
YHHS€E 3HAYHE MiJBHUIICHHS PiBHA 3araJbHOTO XOJIECTe-
PpHUHY, KpeaTHHIHY, IO CBIAYUTH PO OLIBII YacTe ypa-
JKEHHSI HUPOK, Ta C-peakTHBHOTO OiNKy, 0 00yMOB-
JeHe OUThII 3HAYHOIO AKTHBHICTIO CYAHHHOTO
3ananeHHs. JJoCATHeHHS piBHS CE40BOI KUCIOTH TIOHAT
467,9 MKMOJIB/JT CYTPOBOIKY€ETHCS i IBUIIICHHSIM MO-
3KOBOTI'O HATPiIHypEeTHYHOTO IMPONENTHIY, L0 BKa3ye
Ha YacTillle MPOrpecyBaHHs CepLEBOi HEJOCTATHOCTI.

4.Ce4oBa KUCIIOTA SIK pyTUHHUH 010XiMIYHUI Ma-
pKep Moxe OyTH BUKOPHUCTAaHA B KIIHIYHIA MPaKTHII
JUTS OIIIHKH TSDKKOCTI Ta IPOTHO3YBAHHS Iepeoiry imre-
MIYHOT XBOPOOH CepIs.

[epcnexkTuBM NOAAJBLIIMX AOCHiIKeHb. Buss-
JICHI 3aKOHOMIPHOCTI MalOTh BaXIUBICTh JJISI IPOTHO-
3yBaHHS Iepediry 3aXBOpIOBaHHS Ta JHHAMIKH SIKOCTI
JKUTTSI. J{OITbHE ITOAAIIBIIE JOCITIKSHHS IJIT ONITHMI-
3amii TAKTHKH BEACHHS MAI[IEHTIB 3 KOMOPOIIHICTIO
CrCr ta I'Y B cramioHapHux Ta amMOyJIaTOpPHUX yMO-
Bax.
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ASSESSMENT OF HEART RATE VARIABILITY AND QT DISPERSION BY PROPRIETARY
SOFTWARE
OIIHKA BAPIABEJIbHOCTI CEPIIEBOI'O PUTMY TA JUCHEPCIi IHTEPBAJIY QT
BJIACTHUM IMTPOI'PAMHUM 3ABE3INEYEHHAM

AHoTAanis. 3 METOI BIPOBADKEHHSI MEIUYHOIO MPOIPAMHOTo 3a0e3NedeHHs Ul KUTbKICHOT OLIHKH eJeK-
TPOKapIiorpaMu 3 JOCITIKSHHSAM BapiaOelbHOCTI CEpIICBOTO PUTMY Ta METOIIB KOHTPOIIIO 1 HACHTIIKIB AUCIIEpCii
inTepBay QT. OOctexeno 61 martieHT, Oy 0OCTEXEHI MAIliEHTH B PO3MOIiI TIarHO31B HEHPOIMPKYIATOPHOT
qucroHil (HI/, n=21), crabinbuoi crenokapuii (CtCr, n=20), xBopux Ha roctpuii Q-iHdapkT Miokap/a, 1o mo-
mepau (I'IM, n=20). JloBeneHo, 110 MOKa3HUKK TPUBAJIOCTI 1 qucnepcii QT mocToBipHO MepeBaXkaau MpH roc-

TpoMmy iH(papKy Miokap/a, a oTxe 30ubmenHs auctepcii QT npu HbOMy 00YMOBIIIOE HEraTHBHUI POTHO3.
KoarouoBi ciioBa: imemist Mmiokap/a, BapiabenbHICTh CEPLIEBOTO PUTMY, Auctepcis intepBany QT
Summary. This study helped to evaluate the new software. It has been studied heart rate variability, quanti-

tative evaluation of the electrocardiogram, monitoring methods and the effects of QT interval dispersion. A total

of 61 patients in the distribution of diagnoses vascular / neuro dystonia, (n = 21), stable angina functional class |

(n = 20), patients died with acute Q-myocardial infarction (n = 20).

Keywords: myocardial ischemia, heart rate variability, QT interval dispersion

Beryn. HectipusitnuBa nemorpagivaa cuTyaris B
YkpaiHi, 0 3yMOBJIEHAa 3HAYHOIO MipOIO CEPIIEBO-CY-
JUHHUME 3axBoproBaHHsaME (CC3), siki ICTOTHO BILUIH-
BalOTh HA OCHOBHI NIOKA3HUKH 3710POB’ s HACEJICHHSI, 3a-
aumIaeThes ckiaanoro [ 1]. LikaBicTh JOCTIAHUKIB IPO-
JIOBXKY€E BUKJIMKATH TIIOIIYK HPOCTHX HEIHBa3WBHHUX
miarHocTHYHUX Metoauk giarHoctuku CC3, ogHiero 3
SKHAX 3aJMIIAETHCS BXKE MOHAJ CTOJITTS METOJ eJeK-
tpokapaiorpadii (EKI') six nemeBnii, iHpopmaTnBHUB-
HHUH 1 3arajJbHOJIOCTYIHUH AJIsl CKPHHIHTY HECTIPHAT-
muBuX moaii [10,12]. JouiapHOIO € po3poOka HOBITHIX
MeTo K peectpaii i ananizy EKI™ B mupokomy niamna-
30HI — BiJ| OLIIHKHK rocTporo indapkry miokapaa (I'IM)
IO cep1ist 3I0poBUX aTneTiB [8,14], oco6muBo B AiarHo-
cTuni cyOkiiHigHOTO arepockneposy [3]. B ocrannix
€BpOIEiChKIX PEKOMEHJAIISIX 3 CTa0lmbHOI CTEHO-
kapaii (CtCr) ta T'IM [9,13] ctocoBHO pomi EKI
BU3HAYAETHCS, 110 «OJHUM 3 HaHOILIbII BAXKIIMBHX Me-
TOMIB JIarHOCTHKH iIIeMii Miokap/ia € BUKOPUCTAHHS
JTAHOTO METOJIY.

A oTXe BU3HAYEHHs KiJIbKICHUX 1 SIKICHUX MOX-
JMBOCTEH TaKOro IpPOCTOrO0 METOAY JMAIarHOCTHKH,
CKpuHIHTY 1 00’ exTuBi3auii crany sik EKI', mponosxkye
3aJIMINATHCS HAJA3BUYAHHO aKTyaJIbHUM B TOMY YHCII

JUTSL OLIIHKK BapiaOenbHOCTI cepueBoro purMmy (BCP).
[IpoTsrom 6araThbOX pOKiB JOCTIKEHBb BapiaOeIbHOCTI
CEeplIeBOrO0 PUTMY L€ OOCTEXEHHs CTalo OJHHM 3
HAWOUIBII JTOCTYMHUX HEIHBA3UBHUX METOIB JiarHO-
CTUKW BUHHMKHEHHS PHU3UKY CEpLEBO-CYAMHHHUX XBO-
po6. IIupoke BOpOBaIKESHHS METOY XOJITEPIBCHKOTO
MowritopyBaHHS EKI y KiIiHIUHY IPaKTHKY T03BOJIUIIO
ouiHroBaty nokasHukn BPC mporsrom no6u Ta 3a
TIeBHI TMPOMDKKH 4acy, BUKOPUCTOBYBAaTH LEH MeETO[
JUIS. BUBYEHHsI CTaHy BETreTaTHBHOI peryisiuii cepiie-
BOTO PHUTMY, HEPCIEKTHB BIDKMBAaHHS TIAII€HTIB 3
KapJIi0JIOTIYHUMH 3aXBOPIOBAaHHSAMH Ta OLIHKH edek-
tuBHOCTI Tepamii. 3miHn BPC Takox BHSBISETHCS
1 TIpy psAAl HE KapIioJOTiYHUX 3aXBOPIOBAHb, 30KpPEMa,
IyKpOBOMY J1iabeTi, HEBPOJIOTIYHIN Ta JeTeHeBii MaTo-
norii. BogHoYac, 0OCHOBHI CTaHIApTH IHTEPIPETAIlii Ta
KIJIIHIYHOTO BUKOpHUCTaHHS Moka3HukiB BPC, miaroros-
JICHI aMEepUKaHChKUMH Ta €BPOINEHCHKUMH eKCIIep-
Tamu

Mera pocaimkenHsi. Po3poOutu mMenuvne mpo-
rpamHe 3a0e3nedeHHs Ui KunbkicHoi ouminku EKIT 3
nociipxkenHsM BCP ta MeTo1iB KOHTPOJIO i HACTIAKIB
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nmucnepcii inTepBany QT 3 mokpameHHsM iHQOpMaTHB-
HOCTI JIarHOCTHKH Ta TIPOTHO3YBaHHS Tepeodiry
KapaianbHOI maToorii 3 ii KIIiHIYHUM BIPOBAKCHHSIM.

Martepiaa i merogu. ObcTexeHo 61 marienT, mo
HaOidmu B OOJacHWiT KapHiONOTIYHWNA AWCHaHCEep
M.YepHiBmi. Cepen 00CTeKESHUX MAIi€HTIB A1arHOCTO-
BaHa BEreTOCYAMHHA/HEHPOLMPKYISATOPHA JHCTOHISA
(HIA, n=21), crabinbHa cTEHOKap[is Hanpys>keHHs |
¢ynkuionansaoro kinacy (CrCr, n=20), rpymy 3icras-
JICHHSI CKJIAJI XBOPI Ha rocTpuil Q-iHpapKT Miokapaa,
mo nomepsu (I'IM, n=20). Bcim XBOpuM NpoBeneHO
ananiz EKI' criokoro nmpu HaaxXoJpKeHHI Ta Ha BHUCOTI
HaBaHTaXXCHHS (Benoepromerpis) y xsopux Ha HIJT i
CrCr B 3ictaBnenHi 3 EKI" HamxomKkeHHS y XBOPUX Ha
I'IM, mo momepaH, 3 ii KUTbKiCHUM 1 IKICHUM aHAaTi30M,
ominkoio BCP i gucmiepcis intepsany QT 3a momomo-
ror0 KapmaioinTepBanorpadii 3 BUKOPUCTaHHAM 3-X Ka-
HAJILHOTO eJIeKTpoKapAiorpada i BIACHO CTBOPEHOI
nporpamMM Ha 3acagax pekomenpauiit [4,6]. [o-
CJIIJPKEHHSIM KOJIMBaHb YaCTOTH CEPIIEBUX CKOPOYEHb
(UCC) no i cepeaHboro piBHS JAEMOHCTPYE CHUMIIa-
TUYHI 1 TapacuMIaTH4YHI B3aeMOJii 000X BIIALIIB pe-
TYJISLIT JISUTBHOCTI Ceplisl, IPUYMHHU 1 KOHTPOJIb MO0~
BxkeHHs iHTepBary QT 3 omiHkoro mucrepcii (Bapia-
OempHOCT) iHTEepBay QT, a oOTKe BHU3HAUCHHI
HETOMOTEHHOCTI IPOLIECIB penosIpu3aIlii pearizoBaHe
B yMoOBax crpec-tecty [5,7]. OmiHmi mimsraau BHC-
ximanit pparment EKT ta EKT Ha mepmomy i ocTaH-
HBOMY cTymieHsXx BEM, mepmomMy cTyrmeHi pecTHTyii;
koportki mainsHku EKI' aHamizyBamu 3riTHO peKOMeEH-
Janii [11] MaHyaJibHEM HIJISIXOM Ta MPOBEJICHE Ha 3a-
cajax MareMaTHYHOro 3a0e3leveHHs 3a CTBOPEHOI
BitacHo1 porpamu fociipkenss BCP i nucnepcii QT.

CrocoBHO aHami3y ¢a3u penosspuszanii EKI" Bu-
KOPHCTOBYBAJIM B MEXKax OLIIHKM BapiaOenbHOCTI cer-
MeHTa QT 3aranbHONPUIHATI MOKA3HUKH: |)«MaKcH-
MallbHaY, «MIHIMabHa» 1 «CepeIHs» TPUBAIICTH iH-
tepBamiB QT (QTwmakc, QTwmin, QTcep, c); 2)
KopuroBaHmii iHTepBan QTc 3a ¢opmymoro H.Bazett
(QTc=QT/AIRR, c%%); 3) JIICTIEPCisi Ta KOPUT'OBaHa JHC-
nepcis QT (DQT, ¢, DQTc, ¢!4) — pi3HAL MiX «MaK-
CHUMAaJIbHOIO» 1 «MIHIMaJbHOIO» TPHUBATICTIO IHTEP-
BamiB QT Ta MiX ««MaKCUMAaJIbHOIO» 1 «MiHIMAIBHOOY
TpuBaiicTio inTepBaiiB QT-koperoBanux; 4) mpocro-
poBa BapiabenbHicTh iHTepBany QT 3a cTaHAapTHUM
BigxmiteHHsM QT 1 QTc (QTSD, ¢, QTcSD, ¢) — cymap-
HHUH TTOKa3HUK BapiaOeIbHOCTI BENNYNH KOPHUTOBAHUX
inrepBaiis QT 3a Bech nepion peectpanii EKT [2].

PesyabTaT nociainskeHHs: Ta iX 00roBopeHHs.
[epmmm eramom nocmimpkenHst Oyna oninka BCP y
nanienTiB 3 HIIJ] i CrCr B ymoBax npoBeaeHHs CTpec-
TECTy — IpoOu 3 1030BaHUM (Hi3MYHHM HABAHTAXKCH-
HsM (Benoeprometpii (BEM)).

BEM vy xBopux 3 miaraozoM HI[JI i CtCt npumm-
HEHa, K TIO3UTHBHA, Y 24,47% mallie€nTiB, CyMHIBHA —
y 10,11%, nveratuBHa — y 57,45%, HeanekBaTHA — Y
7,98%, mpudomy pesynaprar mnozutHBHOi BEM no-
croBipao mepeBaxkaB mnpu CrtCt mporm HI/
(62,22+7,23% npotu 2,27+1,59% Bumnankis, p<0,001)
31 3BOPOTHIM CHPSIMYBAaHHSIM JIJIsI HETATUBHOT'O PE3yJlb-
tary BEM, mo cyrreBo pominyBaB mpu HILJ]
(15,56+£5,40% mnporu  81,82+4,11%  Bumankis,
p<0,001). Tlomanpmie  3icTaBieHHS  PO3NOJILTY
nanientiB 3 HIIJI 1 CtCr B rpynax nepeBakxaHHs CHM-
MIATUYHOI peakuii MPOTH MapacUMNaTUIHOI OLIBII BH-
pakeHOi CKIIaJIoBOi 3alie’kHO pe3ynsTatiB BEM cBia-
YHJIO0, IO HeraTuBHA peakuis npu BEM Bumia 3a 36imb-
mieHol HMOBIPHOCTI CHMIATHYHO! BIINOBIAl TPOTH
mapacummatuaaoi (56,52+7,31% Tta 33,33+13,61%,
p<0,005) i HaBmaku — mo3WTHBHA peakuis nmpu BEM
BHIIA 32 TNEPEBaKAIOYOi MAapaCHMIIATHYHOI peakIii
npotu cumnatuunoi (50,00+£14,44 Ta 28,26+6,64%,
p<0,005), a oTke sickpaBa KIIiHIKa aCTCHOBEI'€TaTHB-
HUX HallapyBaHb MPH CHUMIIATUYHOMY CIPSIMYBaHHI
BCP Moke NOMHIIKOBO CIIpUAMATHUCS B SIKOCTI KITiHIKH
«TICEBAOINIEMIYHAX» Kap/iajrii Ha BiAMiHY BiJ mapa-
CHUMIIATUYHOTO TIEpPEBAXKAaHHA PEaTbHOI 1arHOCTHKH
irmemii.

[Monmampmmii aHami3 BUXiTHUX MOKa3HUKIB Bapia-
6empHOCTI iHTepBaniB QT B po3moaini aiarrosis BCJI i
CtCr 3a51€XHO BiJ IHTETPAaTHBHOI pe3yIbTyI0UOi rapa-
MetpiB BCP cBigumB mpo odikyeMe TepeBakKaHHS
(p<0,001) BuxigHOrO 3HAUCHHS «MakcuManbHOI» (QT-
Makc), «MiHiHiManbHOD (QTMiH) Ta «cepeaHboi» Tpu-
Basiocti iHTepBaniB QT (QTcep) y nauieHTiB 3 mapa-
CHUMIATUYHUM THUIIOM PEaKlil B CIIBCTABJICHHI 3 CHM-
NaTUYHUM 1 BHTIKaE 3 OUIBIIOT TEHAEHIIl 0
Opaukapii 3a nepeBakaHHs MapacMMIAaTHYHOI CKIIa-
noBoi. HaBantaxxyBanpHa BinmoBigs 32 BEM mokas-
HUKIB TpuBaJOCTi 1 aucmepcii inTepBany QT e Heno-
CTOBIPHO p030iXKHOI0, HaBiTh It QTwmakc, QTwmin Ta
QTcep, He3BaXKarOUW HA BUXITHY TSHICHIIIFO 10 OpaIu-
KapJii 3a nepeBakaHHS MMapacHMIIATHYHOI CKIIAI0BOI,
sIKa BOUEBH/Ib HiBEIIIOBAJIaCh Ha BUCOTI HABAHTAXXECHHS.

3aexHO PO3MOALTY MOKa3HUKIB iHTepBaiie QT
(BMXiJHI/HaBaHTa)XEHHs1) B IPYIIi NEpPEBaXKarouoi CUM-
naruuHoi peakuii BCP Bu3HaveHo, 110 BHXiIHE 3Ha-
YeHHsI MPOTH iX 3MiH Ha BHCOTI HaBaHTAXXEHHS IS
«MaKCHUMaJIbHOI» (QTwmaxkc), «MIHIHIMAJILHOT»
(QTmin) Ta «cepenHpoi» TpuBaiocti iHrepBaniz QT
(QTcep) 3menmryBanuce goctoBipHo (p<0,001), a muc-
niepcist intepBany QT xopurosanoro (DQTc), HaBnakw,
36upmryBanace (p=0,0061) 3a HaBaHTaXKEHHS, 5K I10-
JIa”o B TaOuuui 1.
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Tabmums 1

Moka3uuku inTepBaiiB QT (Buxigi (1) / HaBaHTaxeHHs (2)) B rpyni cumnaTu4uHoi peakuii BCP B ymo-
Bax nposeseHuss BEM

CUMITaTHYHUN 1 CHMITATHYHUHA 2
M1 m1 M2 m2 Pz

QTwmaxkc, ¢ 0,349 0,0057 0,272 0,0056 p=0,00017
QTwmin, ¢ 0,308 0,0054 0,223 0,0039 p=0,00011
QTcep, ¢ 0,328 0,0052 0,245 0,0041 p=0,00011
QTc, ¢ 0,376 0,0049 0,382 0,0031 p=0,7
DQT, ¢ 0,041 0,0032 0,053 0,0058 p=0,39
DQTc, ¢’z 0,05 0,0044 0,085 0,0110 p=0,0061
QTSD, ¢ 0,194 0,0071 0,215 0,0109 p=0,12
QTcSD, ¢ 0,441 0,0069 0,46 0,0112 p=0,15

HactymamM eramoM nocnimkenHs OyB aHawi3
HACKIJIbKH HECTIPUATIIMBIMU € 3MiHH 32 TIEpEBAXKaI0d01
CHUMITaTUYHOI/TIApaCUMIATHIHOT peaKiii (30UThIIeHHS
mucriepcii DQT 3a crpec-Ttecty) B 3icTaBIieHHI 3i
3minamu iHTepBany QT y xBopux Ha I'IM, mo mo-
MepJIH.

JaHi cBig4ath, 10 BCi MOKa3HUKH TPHBAJOCTI i
mucnepcii QT nocroBipHO nepeBaxanu 3a IM. A omxe
aHami3 oriHku aucnepcii QT B po3moainai cuMmIaTHy-
Hoi/mapacummnartuyaoi peakuii BCP npu HIIJ] i CtCr
npoTH XBopux Ha IM, 110 momep:u (rpyna MakcuMaib-
HOTO PU3HKY) JE€MOHCTPYIOTh, IO NOKA3HUKH TPHUBa-
nocti i gucniepceii QT mocroBipHO mepeBakann 3a ['IM,
a omxke 30utpmenHs auctiepeii QT 3a I'TM o6ymoBitoe
HETaTUBHHUH IIPOTHO3.

BucHoBkH

1. BuxigHi MoKa3HUKH BapiabeIbHOCTI CEPIIEBOTO
PUTMY JEMOHCTPYIOTh CIPSIMyBaHHS 10 aKTHBaIil
CHMIIATUYHOTO KOHTYPY INepe]] NPOBEACHHSIM BeJoep-
romerpii. TeHAeHIis 10 aKTHUBALlii CHUMITATHYHOTO KOH-
Typy OLiblI BHpa)K€Ha 3a HEraTMBHOI B MOJAJbLIOMY
npobu. 30epeKeHHsT BKa3aHO! 3aJIe)KHOCTI Ha BHCOTI
HaBaHTAXXECHHS JIO3BOJISIE POTHO3YBAaTH PO3MOALI
MAIiEHTIB B TPYITy HETaTHBHOTO 1 MO3UTHBHOIO pe-
3yIBTaTIB.

2. Amnani3 mOKa3HUKIB AWCIEpCii, KOperoBaHOL
JUcTiepcii Ta IPOCTOPOBOI BapiaOENBHOCTI iHTEpBaIy
QT cBimunts mpo 30iNbIIeHHS quctepcii inTepBamy QT
(DQTc) 3a HaBaHTa)KEHHSL.

3. 36imemennst aucnepcii QT 3a roctporo iH-
(hapkTy Miokapa 0OyMOBIIOE HETATUBHUN IPOTHO3.
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EFFECTIVENESS OF ANTIHYPERTENSIVE AND HYPOLIPIDEMIC THERAPY, COMBINED
WITH OMEGA-3-POLYUNSATURATED FATTY ACIDS IN PATIENTS WITH HYPERTENSION
AND ABDOMINAL OBESITY

Annotation: The conducted study analyzes the dynamics of lipidogram and endothelial function values in
patients with hypertension and abdominal obesity during 6 month standard (basic) antihypertensive (Lisinopril,
amlodipine) and hypolipidemic (atorvastatin) therapy (group I) and also with addition of omega-3 polyunsaturated
fatty acids(w-3 PUFAS) (group I1). While analyzing results of the 6 month treatment in studied groups of patients,
the reduction of triglycerides(TG) level was more significant with the use of antihypertensive and combined hy-
polipidemic therapy. (-40.9 + 3.1% in group Il and -22.7 + 2.3% in group |, p <0.001). By the way, more significant
increase of high density lipoproteins (HDL) (38.6 + 2.5% in Group Il and 29.7 + 2.3% in group I, p <0.05) and
improved endothelium dependent vasodilatation(EDV) (9, 86 + 0.28% in group Il and 6.8 + 0.23%, p <0.01) were
observed in group II.

Key words: hypertension, obesity, dyslipidemia, endothelial dysfunction, omega-3 polyunsaturated acids.

Pe3tome. [IpoBeseHe nociipKeHHs aHAIII3y€e MHAMIKY ITOKa3HUKIB JIiMiJOrpaMy Ta eHI0Te ialbHOl (yH-
KLii CyAMH Yy 0Ci0 3 TinepTOHIYHO0 XBOPOOOIO Ta ab0MIHAILHUM 0XKHUPIHHAM IiJ] Yac 6-MiCIYHOT CTaHIapTHOT
(6a3ucHOT) aHTUTIMEPTEH3UBHOT (JTI3MHONPIII, aMJIOMITIH) Ta TiMOJIMiAEMIYHOI Tepamii (aTopBacTaTHH) (Tpymna
I) Ta npu npuenHanHi 10 Hei®-3 MoNIiHEHaCHYEeHUX XHUpHUX kucioT (rpyna II). [Ipu npoBenenHi ananizy pe3yib-
TaTiB 6-MICSIMHOTO JIKYBaHHS B JOCHI/PKYBaHUX I'PyIax Mali€HTiB 3MEHIICHHS PiBHS TpUIIinepuaiB Oyio 1o-
CTOBIPHO O1bIII BUPa)KEHUM IIPY BUKOPHUCTaHHI aHTUTINEPTEH3UBHOI Ta KOMOIHOBaHO] rinoJimiiemMiuHoi Tepa-
mii (-40,9+3,1% B rpymi Il Ta -22,742,3% y rpymi I, p<0,001) . Takox y rpymi Il BiaMiuaBcsi 7OCTOBIpHO OLIBIINIA
MPUPICT XOJIECTEPUHY JIINONPOTeiHiB BUcoKoi miinmbHocTi (38,6+2,5% B rpymi Il ta 29,742,3% y rpymi I, p<0,05)
Ta MOKPAIICHHS CHIOTeMii3anexxHoi Bazoamwiaranii (9,86+0,28% B rpymi II Ta 6,8+0,23%, p<0,01).

Kuarouogi cjoBa: rimepToHigyHa XBOpoOa, OKUPIHHS, AUCTIMiAEMis, eHIoTeniadbHa AUCHYHKIIA, ®-3 To-
JiHEHACHYEHi KUPHI KUCIIOTH.

Introduction. The interest upon -3 PUFAS has
grown dramatically in the end of 70°s, when due to the
results of research done by danish scientists (J. Dy-
erberg and H. Bang) it was found, that marginally low
level of cardiovascular morbidity in Greenland Eski-
moses is explained by large consumption of marine fats
which contain alot of omega-3 polyunsaturated fatty
acids. They found, that blood plasma of eskimoses in

comparison with danish people had high concentrations
of eicosapentaenoic and docosahexaenoic fatty acids
(respectively 4.4% and 2.6%) with high content of
linoleic and arachidonic acid (less than 0.5%). The
similar results were obtained from the studies
conducted on residents of Chukotka, Okinawa island in
Japan and other studies[1]. Numerous epidemiologic
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studies also showed the evidence of -3 PUFAs pos-
sessing hypolipidemic, hypocoagulative, antiagregant,
antitumor properties, which was justified in consequent
experimental and clinical studies [7,8]. The -3 PUFAs
drugs eliminate endothelial dysfunction, suppress the
production of inflammatory cytokines and increase the
sensitivity of tissues upon insulin.

The clinical effectiveness of ®-3 PUFAs was
demonstrated in large scale perspective study called
GISSI-Prevenzione, after which it was observed that
patients who received -3 PUFAs had 20% decrease of
overall mortality, 30% decrease of cardiovascular mor-
tality and 45% decrease of sudden cardiac death inci-
dence [4]. This effect is equivalent to such effects of
widely known secondary profylaxis measures as use of
statins and ACE inhibitors. That is why European So-
ciety of Cardiology recommends to take ®-3 PUFASs for
all patients who had STEMI. The influence of ®-3
PUFAs upon plod lipid spectrum is widely known [5].
The clinical decrease of triglycerides in the background
of -3 PUFAs therapy is associated with increase of
speed of transformation of VLDL to LDL and also with
the inhibition of triglycerides synthesis as well as in-
crease of beta-oxidation of fatty acids [5]. In clinical
practice the diet correction and statin prescription
themselves are not sufficient to normalize the height-
ened triglycerides level. However, with the level of TG
above 1.5 mmol/L its increase for 1 mmol/L also in-
creases the risk for cardiovascular complication for 4%
in males and 38% in females. w-3 PUFA drugs make it
possible to lower the TG levels practically without any
side effects.

Hypertriglyceridemia is characteristic feature of
dyslipidemias that are found in patients with
hypertension and concomitant abdominal obesity.
Those persons represent a group of hightened risk for
cardiovascular complications, that is why an
optimization of the treatment of patients of this
category is the first order task in cardiologic practice.

Aim. The aim of our study was the assessment of
the dynamics of the blood lipid spectrum values and
andothelial function of vessels as a marker of
atherosclerosis, with addition of -3 PUFASs to the
standard combined antihypertensive and hypolipidemic
therapy in patients with hypertension and abdominal
obesity.

Materials and methods of the study

We have conducted the 6-motnth long treatment
of 33 men suffering from stage 11 hypertension, which
has been diagnosed according to Ukrainian Cardiolo-
gists Association recommendations [3] with age rang-
ing from 60 to 85 years old (75+ 8.5) years in average
with concomitant abdominal obesity of first degree.

The duration of the disease lasted not less than 10
years. Abdominal type of obesity was determined by a
ratio of waist circumference to the hip circumference
>0.95 with body mass index (BMI) ranging 30.0-34.9
kg / m?. 16 patients received the standard protocol treat-
ment (basic therapy), which included antihypertensive
therapy: Lisinopril 10mg/day, amlodipine 5mg/day,
atorvastatin 10mg/day. On the basis of standard therapy
17 patients received -3 PUFAs in a daily dose of
1000mg. The lipid profile and endothelial function
checkup were performed before and 3 and 6 month af-
ter the treatment initiation.

The detection of TG level was performed by enzy-
matic technique using the sets for calorimetric detec-
tion of triglycerides produced by “Olvex diagnosticum”
Russia, and the device “Stat Fax 303+”, Germany. The
measurements of total cholesterol (TC) level and level
of HDL were performed by enzymatic calorimetric
technique using the sets for TC and LDL concentration
detection produced by “Olvex Diagnosticum”, Russia,
on the device “Stat Fax 303+”, Germany.

The evaluation of endothelial function was per-
formed by use of dopplerography of brachial artery
(BA) with the “LOGIQ 500” ultrasound diagnostic
scanner (General Electric, USA), also using the tests
with reactive hyperemia (endothelium-dependent
vasodilation, EDV) and nitroglycerin (endothelium-in-
dependent vasodilation, EIV).

Its common to consider normal the dilation of BA
for more than 10% of its initial diameter in the back-
ground of hyperemia, but the values lower than 10% are
considered to be pathological.

The statistical analysis of data presented in the
form of M=m was conducted by techniques of variation
statistics with use of t-criterion of Student on PC with
the use of statistical analysis software like Microsoft
Excel. The difference was considered to be valid, when
p<0.05.

The results of the study and discussion

The initial levels of TC, TG, HDL in both groups
of patients did not have any significant difference and
were 6,37+0,17; 2,64+0,14; 1,01+0,04 mmol/L in
group | and 6,38+0,18; 2,59+0,13; 1,01+0,05 mmol/L
in group Il (M+m), p>0,05.

The change of lipid transport function of the blood
under influence of different treatment options was ana-
lyzed after 3 and 6 months. The basic values of the lip-
idogram are demonstrated in the subsequent chart

The dynamics of lipidogram under use of different
variants of hypolipidemic therapy on the background of
standard hypotensive therapy during 3 and 6 months of
treatment (M*m)
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. . - lisinopril 10 mg/day + amlodipine 5mg/day +
lisinopril 10 mg/day ’ amlodipine Smg/day + atorvastatin 10 mg/day -3 PUFAs 1000
Growth atorvastatin 10 mg/day mg/day
0
rate, % I group, n=16 II group, n=17
3 months 6 months 3 months 6 6 months
-23,5+2,9 -32,8+3,3
TC -20,9+2,9 -25+3,1 p>0,05 p>0,05
-31,8+2,1 -40,9+3,1
TG -14,8+2,1 -22,7+2,3 p<0,001 p<0,001
24,8+2,4 38,6+2,5
HDL 17,8+2,4 29,7+2,3 p<0.05 <0,05

The conducted analysis of the treatment results in
the studied groups of patients shows with high validity
that the levels of TC and TG are significantly lower un-
der the use of antihypertensive and combined hypoli-
pidemic therapy (Il group). The Il group also had sig-
nificantly higher levels of antiatherogenous HDL,
which undoubtedly plays important role in prophylaxis
of cardiovascular complication development in given
category of patients.

There was not any significant difference in EDV
between both groups and it also was reduced (-
2,1+0,29% from initial diameter, p>0,05). EIV re-
sponse to nitrates was preserved in both groups. After
the 6 month treatment, the group | showed improve-
ment of EDV, however it still was not reaching the nor-
mal values (6,8+0,23%, p<0,01). The group Il, which
received ®-3 PUFAs has shown statistically valid (in
comparison with group 1) improvement of EDV
(9,86+0,28%, p<0,01).

The improvement of lipid profile and regress of
endothelial dysfunction in patients with heightened car-
diovascular risk has a significant importance, consider-
ing the fact, that dyslipidemia facilitates the remodeling
of vessel walls and increases the expression of adhesion
molecules on the surface of endothelial cells, which in
turn closes the vicious cycle that leads to the formation
of atheroma.

Therefore, use of ©-3 PUFASs in addition to stand-
ard antihypertensive and hypolipidemic therapy leads
to more effective atherosclerosis prophylaxis in pa-
tients with hypertension and abdominal obesity.

Conclusions

1.The patients with hypertension and concomitant
abdominal obesity show significant dyslipidemia,
which is characterized by hypertriglyceridemia.

2.The addition of ®-3 PUFAS to the standard pro-
tocol treatment facilitates the significant improvement
of TG levels.

3.The patients with hypertension and abdominal
obesity show advanced endothelial dysfunction and ad-
ditional prescription of m-3 PUFAs leads to significant
improvement of endothelial function.

Future study perspectives might include the
study of influence of combined hypolipidemic therapy
with statins and o-3 PUFAs upon other pathogenetical
aspects of hypertension with the agenda of optimization
the treatment and lowering the dose dependent side ef-
fects of the statins.
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MOP®OPYHKIIMOHAJIBHBIE U UMM YHOI'NCTOXUMHUYECKHUE UBMEHEHUA CTEHKH
MOYETOYHHUKA ITPU SKCHIEPUMEHTAJIBHOM MOJAEJIUPOBAHUU YPETEPOJIUTHUA3A

MORPHOFUNCTIONAL AND IMMUNOHISTOCHEMICAL CHANGES OF THE URETER
WALL IN THE EXPERIMENTAL MODEL OF UROLITHIASIS

AHHOTAN NS

Lenbio ucclienoBaHust SBUIIOCH U3y4YEHHE Ha CBETOONTHYECKOM YPOBHE MAaTOMOP(HOJIOTHUECKUX U UMMYHO-
THCTOXMMHYECKUX U3MEHEHHH THCTOCTPYKTYPhI CTEHKH MOYETOUYHHUKA B KCIIEpUMeHTe. MoJiesib BOCIIPOU3BEIeHa
Ha 48 OECIOPOAHBIX KPOJIMKAX C JATbHEHITUM MOP(])OIOTHISCKAM HCCICIOBAHUEM COCTOSHUS CTCHKH MOYETOY-
HHMKa B 30HE 00CTpyKuuH Ha 7-8 cyTku. [Ipu JIMTENHHOCTH CTOSIHUS KOHKPEMEHTa B MOYETOYHHKe Ooiiee 7-8
CYTOK TOSIBJISIFOTCS JIOTIOJIHUTENBHBIE PUCKH TPaBMAaTH3allMM CTEHKH MOYETOYHHKA M BO3MOXXHOCTH Pa3BUTHS
OCIIOXKHEHHUH MPH YHIOCKOITNIECKOM JICUSHUH ypeTeponnTrasa. JInTeIbHOe CTOSTHAE KaMHsI B MOYETOYHUKE SIB-
JSETCS TOTIOTHUTEFHBIM (PaKTOPOM, TPEOYIOIIMM UCIIOIE30BaHUS JI€UeOHBIX METOINK, MUHUMAIIEHO TPAaBMUPY-
IOIINX CTCHKY MOYETOYHHKA, B YaCTHOCTH JIA3ePHON INTOTPHUIICHH, BHE 3aBUCHIMOCTH OT Pa3MepOB, JIOKATU3AIIH
Y TUIOTHOCTH KaMHSI.

Kntouesvie cnosa: kaMHI MOYETOYHHKA, YPETEPOIUTHA3, TATOMOP(POIOTHISCKIE U3MECHEHHUS

Abstract

The goal of this study was the investigation of ureter wall histostructure pathomorphological and immuno-
histochemical changes on optical level in the experimental model. The model was repeated in 48 mongrel rabbits
with the following morphological assessment of the ureter wall in the obstruction zone 7 — 8 days later. The pro-
longation over 7 — 8 days of concrement incarceration in ureter gives rise to additional risks of ureter wall trauma-
tizing and possible complications of endoscopic ureterolithiasis treatment. The prolonged stone incarceration is an
additional factor requiring the implication of treatment approaches which are minimally traumatic to the ureter
wall, laser lithotripsy in particular, regardless of stone size, location or density.

Key words: Ureteral stones, ureterolithiasis, pathomorphological changes

IocTranoBka mpoOiembl. MupoBas CTaTUCTHKA
3a00JIEBAEMOCTH MOYEKAMEHHOW OOJIE3HBIO CBHIE-
TenbeTByeT 0 1,4-5,2 % 0T 0011ero KoyM4ecTBa Hace-
nenns [2, ¢.400]. M3 Bcex KIIMHUYECKUX CITydaeB MoYe-
KaMEHHO# 0OJIe3HH Ha KaMHU MOYETOYHHKA TPUXO-
mures 1o 50 %.

AHaJIN3 MOCJIeAHUX UCCIeTOBAHMI U MyOIUKa-
nmii. MHOTHE KIMHAIUCTBI CYUTAIOT JIOKATU3AIHIO
KOHKPEMEHTa B MOYETOYHHUKE OoJiee ONacHOU 1 KOBap-
HOM, HEXeJU NpeObIBaHNE €ro B YaIIeYHO-T0OXaHOUYHOH
CHCTeME IOYKH BCJICACTBHE TOTO, YTO JIAKE HaINYHE

KaMHsI HeOOJIBIINX Pa3MEpPOB BCIIEACTBHE Y3KOTO MPO-
CBETa MOYETOYHHKA MOXXET IPHUBOJIUTH K TPO3HBIM
OCJIO)KHEHUSIM M BBI3BaTh OCTPOE HapYyIICHHUE OTTOKA
MOYH, BIUIOTH JI0 TuOenu mouku [9, ¢.151; 7, ¢.84].

B HacTosiiee BpeMsi IIpH ONpe/IelIieHNH Je4eOHO M
TaKTHUKH Y OOJIbHBIX CO CIIOKHBIMH KaMHSMH MOYETOY-
HUKa, HANOOJIBIINE TPYAHOCTH BO3HUKAIOT HE C BBIOO-
POM METO/1a JISYEHHS, a C IPEAToIaraeMoi epBUIHON
KIIMHUYECKOH 3(PeKTUBHOCTHIO JieueHus [ 1, ¢.39].

BriesieHne HepelIeHHBIX paHee YacTeil o0mei
npodaemsbl. CieyeT OTMETUTh, YTO Ha JAHHBIH MO-
MEHT CYILECTBYET NpobiieMa HeIO0CTaTKa HMCXOIHOM



82 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#1(17), 2017

E

JIMATHOCTUYECKOH WH(OpMAIH, BHI3BAHHOW OTPaHH-
YEHHBIMHA BO3MOKHOCTSIMH OTJENBHBIX METOIOB KIIH-
HUKO-WHCTPYMEHTAIBHBIX U KIMHUKO-TA00paTOPHBIX.
B npoBeneHHBIX 3KCIIEPUMEHTATBHBIX HCCIIEIOBAHMIX
MOJICIIMPOBAHUE YpPETEPONIUTHA3a Y J1a00PaTOPHBIX
JKUBOTHBIX OTOOpaXkaeT HapylIeHHs, IMOJTO00HBIE IIPO-
UCXOASLIMM Y OONBHBIX C KaMHSMH MOYETOYHHUKA, a
TaKKe IMO3BOJISICT M3YYMTh (DAKTOPBI, CHOCOOCTBYIO-
1€ OTX0XKJCHUIO HHOPOIHOTO TeNa U3 MOYETOUHHKA,
a 3aTeM IPOCIEAUTh BO3MOXKHBIE MOpP(HOPYHKINO-
HaJbHbIE M3MeHeHus [5, ¢.216]. OgHako, Ha JaHHBIN
MOMEHT OCTarOTCAd HEJOCTaTOYHO M3YYEHHBIMU IMATO-
MOpP(OJIOTHYECKIEe N3MEHEHHSI CTEHKA MOYETOUYHHKA B
30HE 0OCTPYKIINH.

eab padorel. V3yueHue B 3KCIEPUMEHTE M1ATO-
MOP(OJIOTHIECKIX U IMMYHOTHCTOXHMHUYIECKUX H3Me-
HEHHUH THCTOCTPYKTYPHI CTCHKH MOUYETOYHHKA B 30HE
OOCTPYKIINH B CPOKH 7-8 CYTOK W TOCIIE TUKBUTALINH
MPeANIECTBYIONIEH 00CTPYKINY UMUTATOPOM KaMHS B
TEUEHUE 7 CyTOK.

MaTtepuaj 1 MeTObI.

OKclepUMeHTaJIbHbIE HCCIENOBaHUA IS MOJE-
JMPOBaHUSl OOCTPYKLUUHM MOYETOYHHKA HMHUTATOPOM
KOHKPEMEHTa BBIITOJTHECHEI Ha 48 OecIopoIHBIX KPOJIH-
Kax Maccoii ot 2,8 no 3,1 kr, ¢ manepHEHIIM MOP(OII0-
THYECKUM HCCIICIOBAHUEM COCTOSHHUS CTCHKH MOYe-
TOYHHKA B 30HE 0OCTpyKIMH Ha 7-8 CyTKH.

HAns wMonmenupoBaHHS OOCTPYKIHH IIOCIIE
BCKPBHITUS OPIONIHOW IOJOCTH, MOJ MOYETOYHHK
MOJBOJWIN JEpXKajJKy W3 MOHOKPHJIOBOM HHTH.
KOHIBI HUTH NPOBOJMIN B IPOCBET CHIMKOHOBOM
TpyOKH C BHYTPEHHHUM JUAMETPOM 5 MM U JUIMHOM
q0 4 cM. Y4JacTOK MOYETOYHHKA MOATATHBAIN B
npoceT TpyOku B Buzae netiu 0,4 cM. OnHuUM U3
KOHIIOB HUTEH MPOIIMBAIN CTEHKY TPYOKH U 3aBd-
3BIBAIM XHPYPTHYECKHM Y3JIOM. bBpromHyr 1o-
JOCTh 3aTeM ymwuBainu. JKHBOTHBIX HaONIOIanu B
TeueHue 7-8 cyTtok. OnepaTuBHbIE BMEIIATEILCTBA
MPOBOJIIINCE Y KPOJTUKOB, HApPKOTU3HPOBAHHBIX
keramuaoM (0,1 Mr/1000 r Macchl »XHUBOTHOTO).
JKUBOTHBIX BEIBOOUIW M3 HSKCIEPUMEHTA IIyTEM
BHYTpHUBEHHOTO BBelneHHs 5,0 mi 25 % pacTBOpa
MgSO4, nubo upe3MepHON JO3bBI THOIEHTaJa
Hatpus (200 mr/1000 r maccel )xuBOTHOTO). Bcee
MaHHUIYJIAIAHN C )KUBOTHBIMHU IIPOBOAUIINCE B CO-
OTBETCTBHH C IOJOXEHUIMH 3aKOHa YKpauHBI
«ITpo 3axmcT TBapuH BiJ >KOPCTOKOTIO IOBOJ-
JKeHHs»U EBponeickol KOHBEHIMHU IO 3alIUTE
IMO3BOHOYHBIX JXUBOTHHIX [4, ¢.230; 8, ¢.53].

Jnst MUKpPOCKOITMUYECKOTO HCCIE0BaHus (par-
MEHTBI MOYETOYHHKOB mocie ¢ukcanuu B 10 % pac-
TBOpE HEUTpaNbHOrO (POpPMaInHA MO CTAHAAPTU3IUPO-
BaHHOH METOJIMKE 00E3BOKHUBAIN B TAHOJIE BO3pPACTa-
IOIMed KOHIEHTpAIlMHM, a T[OTOM 3ajJuBald B
napaduroBbie O50oku [3, ¢.400]. 'mcromornyeckue
Cpe3bI TOIIIUHOIO 3-5 MKM OKPALTHBAIIN T€éMaTOKCHIIN-
HOM M 303WHOM, COEIMHUTEIbHYIO TKAaHb OKPAIIHBAJIH
mo metoxy Bam-I'm3ona [6, c.548]. IlpenapaTs! u3y-
yanu 1 ¢ororpadupoBaii ¢ moMouipio Qoroanmnapara
Canon PowerShot A510 u mukpockona Leica DM LS2.

s netanmu3anui MOPQOJIOTHISCKIX U3MEHEHUH TIPH-
MeHsTH uMMyHoructoxummdecknid (MI'X) meTon ¢ uc-
MTOJIF30BAHMEM TEPBUYHBIX MOHOKJIOHAJIBHBIX aHUTEI
(MKAT) ¢upmer DAKO ([lanust), Rady-to-Use. Oco-
OCHHOCTH UMMYHHBIX KIIETOYHBIX PEaKIUi B 30HAX 10~
BPEXXICHUS CTCHKH MOYETOYHHUKA BBISBIBLIN — I10 9KC-
MIPECCHU JIEUKOLUTOB U B-KIIETOUHBIX KJIacTepoB au-
¢depenmmposku  (Myeloperoxidase, CD20), mapkepa
mrasmarudeckux kietok (CD38), mapkepa makpo-
¢aros (CD68). TeHaeHIHIO K KOJTareH000pa3oBaHUI0
JUISL U3YYEHHSI «3PEOCTH» T'PaHyJSIIIMOHHON TKaHU B
HCCIIEAYeMbIX 00pa3nax u3ydaiu ¢ nomomisio MKAT
k Collagen | (xomraren | Tuma) (Thermo scientific, Tep-
manus) u Collagen IV (CIV22) (xomnaren 1V Tuma).
Oco0eHHOCTH BaCKyJISIPA3aLiHU B CTCHKE MOYETOUHUKA
M3ydanach MO SKCIPECCHH MapKepa IHIOTEIHAIbHBIX
kietok (CD31 JC 70A). B kauecTBe MapKepa MBIIICU-
HBIX CTPYKTYp Hcmojib3oBaiu Smooth Muscle Actin
(Thermo scientific).

Marepuan nns uccnenoanus meronamu UI'X
¢dukcupoacs B 10% pacTBope HeHTpambHOTO Gpopma-
nuHa, 3a0ydepenom dpocharusiM Oyhepom. 3atem Ma-
TepUaJl MOJABEPrayics CTaHIApPTHOW NMPOBOJKE IO 3Ta-
HOJIaM BO3pacTaloliell KOHIIEHTPAINH, XJI0PO(hOpMOM,
mocyie 4ero 3aimBaiics mapaduHoM. M3 mpurotosie-
HBIX TapadUHOBEIX OJOKOB WM3TOTABIHUBAJIHCH CEPHIA-
HBIE Cpe3bl TONMUHOH 3-4 MKM, KOTOpbIC HAHOCIUTH Ha
BBICOKOA/IT€3UBHEIC cTekIa Super Frost u BeicymmBamm
npu Temneparype 37°C B Teuenue 18 yacos. Jlemacku-
pyolasi TepMuyecKkas 00padboTka ObLia BBIMOJHEHA IO
METOJly KHUIISTYeHUsI Cpe30B B LuTpaTHOM Oydepe (pH
6,0). [na Bu3yanu3anuy MEpBUYHBIX aHTHTEN MPHMe-
ustachk cucrema aerexkuun UltraVision Quanto Detec-
tion Systems HRP Polymer (Thermo scientific). B ka-
4yecTBE XpoMoreHa ucnonb3oBanca DAB (muamuzo-
OCH3U/IMH).

Jnsa ounenkn MI'X MeTku wmcnonb3oBaiy Kade-
CTBCHHYIO IIKAJNy: TIO3UTHBHAS VN HETaTHBHAS pEak-
WS ONPEAeIsUIach 10 HAHYHUIO HIH OTCYTCTBUIO KO-
PUYHEBOTO OKpAIIMBAaHUS TKAaHEBBIX U KIETOYHBIX
cTpykTyp. Komrmexc mMMyHOMOP(HOIOTHYECKUX HC-
CJIEZIOBAaHUM TPOBOAMIICS Ha MHKpockome Primo Star
(Carl Zeiss) ¢ ucnonp3zoBanueM nporpammbl AxioCam
(ERc 5s).

N3n0:xxeHue ocHoBHOro Mmarepuana. IIpemio-
JKEHHasl B HalleM HCCIIIOBAHUH IKCIIEPUMEHTAIbHAsS
MOJIEIb C BOCIIPOM3BEICHUEM YPETepOINTHAa3a y 1abo-
PaToOpHBIX KUBOTHBIX, KaKk Hanbolyiee oToOpaxaromas
TaKOBYIO ITPU CJIOXKHBIX KaMHSX MOYETOYHHKA, TT03BO-
JIMJIa U3YYHUTH P (PaKTOPOB, CIIOCOOCTBYIOIIUX OTXO-
XKJICHUIO MHOPOJHOTO TeNla U3 MOYETOYHUKA, a TaKKe
MIPOCIIEUTh BO3MOXKHBIE MOP(O-PYHKINOHAIBHBIE U
CTPYKTYPHbIE U3MEHEHHS, MOI0OHBIE MPOUCXOISAIIUM
y OOJIbHBIX C KAMHSIMA MOYETOYHHKA.

MoueTouHUK NOJIBIH OpPraH, IPOCBET KOTOPOTO Ha
MOTIEPEYHOM CEUCHHH WMEeT W3BIJIUCTBIN (3Be3mda-
TBI) BHI 3a CUET TIIyOOKHWX MPOJOIBHBIX CKIIAIOK.
[Ipu pacTsDKeHHH MOYETOYHHKA CKIIAJAKH pacIipaBJis-
I0TCS 32 CUET Pa3BUTOrO MOACIU3UCTOrO ciosl. CTeHka
MOYETOYHHKA COCTOMT M3 4 00O0JIOYEeK: CIU3UCTOH,
ITOJICJIM3UCTOM, MBIICYHOW U anBeHTHIMH (Puc. 5.1).
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Puc. 5.1. Ilonepeunviii cpe3 MouemoyHuKa UHMaKmHozo xcugomuozo. Oxkpacka no memooy Ban-I'uzon, x 400

ITpu co3nanny 0OCTPYKIIMU MOYETOYHNKA HIMHUTA-
TOPOM KaMHSl B T€YeHHE 7-8 CyTOK cim3uctas 000-
J04Ka OblIa (hparMeHTUPOBaHA, C BHIPAYKEHHBIMU JTUC-
TPOPUYECKUMH U HEKPOTHYECKMMH H3MEHEHUSIMHU.
Haubonpiiass COXpaHHOCTh OSIUTENHS C HaJHYHEM
Y4YacTKOB IOBEPXHOCTHOTO CJIOS CIM3UCTOH OTMeua-

JIach B 30HaX CKJIAJIOK CIIM3HCTOH 000JIOYKH MOYETOY-
HUKA. BOJIBIIMHCTBO COXPaHUBIIMXCS SIHUTETHAIBHBIX
KJIETOK OBUIM C MPU3HAKaMH TIyOOKHX JucTpoduye-
CKMX M3MEHEHWH, siipa DIUTEIMOLMUTOB — C NMpPU3HA-
KaMH KapHOIIMKHO3a, a UHOTAA U (parMeHTanuu, He-
PaBHOMEPHBIM paclipeeieHeM (KOHICH Calue) Xpo-
MaTHHa (puc. 2).

Puc. 2. Cmenxa mouemounuxa npu 00CmMpyKyuy UMUMAamopom KAMHSA Ha NPOMSHCEHUU 7 CYMOK.
Hexpobuomuueckue usmenenus causucmotl 0ooaouxu. OKpacka eemamoxcuiunom u 203unom. ¥a. 400

Ha 3Ha4MTeNbHBIX MO NPOTSHKEHHOCTH Y4acTKax
CIM3UCTON 00O0JIOUKH SMHTENNAIbHBIE KIETKH OTCYT-
CTBOBAJIM, Ha IIOBEPXHOCTH 0a3aibHON MeMOpaHbI
OIIpeIeIIsIICS TKAHEBOM JETPUT ¢ (hparMeHTaMH SMUTe-
JMOLMTOB, BKJIIOYEHHEM HHUTEH (uOpMHA M KIETOK
KpOBH.

a i : A

O4aroBo OTMEYaeTcsi OTEeK, Pa3BOJOKHEHUE U
MEJIKME O4aru JecTpyKuuu 0azansHoii MmemOpansl. Ha
BCEM IPOTSHKEHHH OTMEYAeTCsl yMepeHHas BOCIaJH-
TesibHass MHOUIBTPALUS CIIM3UCTON 000JIOUYKH U HIDKE-
JIeKAIINX CJIOEB CTEHKH MOYETOYHMKA, C Ipeodiaia-
HHEM B BOCHAJIHMTEIHFHOM HHQWIBTPaTe MOJIUMOPHO-
simepHBIX NeiikonuToB (Puc. 3).

Puc. 3. Cmenka mouemounuxa npu o6cmpykyuu Ha npomsigcenuu 8 cymok. Jugpgysno-ouwazosas
60CNAUMENbHAS UHDUILMPAYUSL CMEHKU: 4 — OKPACKA 2eMAMOKCUTUHOM U 203urom, x 200. Muoocecmeennvle
JelKOYUmMbl 68 60CRAIUmMenbHoM unpuiompame, 6 — peaxyus ¢ MKAT x Myeloperoxidase, x400

B noacimsnucToM ciioe MOYETOYHUKA OOHAPYKH-
BAIOTCS SIBICHUS [E€30pPTaHU3alMHU COCIUHHUTENBHOT-

KaHHBIX CTPYKTYp ¢ IPH3HaKaMH MyKOHIHOTO U (Gub-

PUHONUIHOTO Ha6yxaHI/Ifl, MPOSABIAOLICTOCS PAa3BOJIOK-
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HEHHEM, 0YaroBbIM TOBBIIICHHEM 303MHO(DUINU KOJI-
JIaT€HOBBIX BOJIOKOH. Ilpu panpHeiiie necTpykuuu

o4daru
(X -

(bUOPHUHOMIHOTO HEKPO3a C MMOJHOW AeCTPYKIHUEH, Ho-
Tepeil GUOPMIUSIPHOCTH M TOMOTEHU3AlUEH My4KOB
KOJUTareHOBBIX BOJIOKOH (Puc. 3).

o

,6 F . -~ h “» a 1 o
Puc. 3. Cmenxa mouemounuxa npu o6cmpykyuu Ha npomsdgxicenuu 7 cymok. Pazeonoknenue u nomeps
GubpuULIAPHOCIU KOLIA2EHOBLIX BOIOKOH, A — OKpacka no memoody Bawn-I'uzon, x400; 6 — peaxyus ¢ MKAT k
Collagen I, x400

a bw s - - N

CreneHb BBIPaXEHHOCTH MECTHBIX HapyIEHUIH
KpOBOOOpallleHHsI B COCYJlaX MHKPOLUPKYJISITOPHOTO
pycna MMeeT HEepaBHOMEpHBIH XapakTep: OOJNBIINH-
CTBO COCYZIOB P€3KO PaCIIMPEHBI 32 CIET BRIPAKCHHOTO
MOJTHOKPOBHS, YacTh apTepPHANBHBIX COCYJOB Haxo-
JUTCSl B CITa3MHPOBaHHOM COCTOSIHHM. B 3HaumTens-
HOM YacTH COCYJIOB BBISIBJIICHBI OCTPBIC HAPYIICHHS Te-
MOMUKPOIMPKYJSIAN C TPU3HAKAMH CTa3a, CIapka
SPUTPOLUTOB ¥ NPUCTEHOYHOI'O TPOMO03a, CKOIIICHHE

r. : - }l‘" :e{’a f

U KpacBOe CTOSHHE HEHTPO(UIOB C MpPU3HAKAMH MHU-
rpaliu 3a Mpenesibl COCYAUCTON CTEHKH. B wacTtu co-
CyJIOB OTMEYAeTCsl CMa3aHHOCTh CJIOCB CTEHKH, (par-
MEHTAIIUS MBIIIEYHON TIACTUHKH, 0YaroBbIe HEKPO3bI
sHpoTenus. [lepuBacKkyIsapHO OTMEYAIOTCS MACCUBHbBIE
9KCTaBa3aThl 3JIECMEHTOB KPOBH, 4TO SIBIsIETCSI MOP(hO-
JIOTHYECKUM MPU3HAKOM HAPYIICHHUS MPOHHUIIAEMOCTH
1 IETIOCTHOCTH cocyaucToi creHku (Puc. 4).

Puc. 4. Cmenxa movemounuxa npu obcmpykyuu Ha npomsaxcenuu 8 cymok. Tpom6o3ul cocy0os, cnasm
apmepuoJivl, NEPUBACKYISPHAS. BOCRATUMENbHAS UHDUALMPAYUSL: A — OKPACKA 2EMAMOKCUTUHOM U I03UHOM,
x200. Cmazannocms cloes CmeHKU Kanuuisipos, HeKpo3bl SHOOMENUs,, MHOJMCECMBEHHbIE IPUMPOYUMAPHbIE

axcmpasazamol; 6 — peakyust ¢ MKAT k CD31 JC 70A, x400

B MbllIe4HOM €10€ CTEHKH MOYETOYHUKA OTMEYa-
IOTCSI O4aroBble KPOBOUBJUSHUS M BOCHAJIUTEIbHBIE
MHQUIBTPATHI, OTEK COCJMHUTEIbHOTKAHHBIX MPO-
CJIOEK, JIOKAJbHBIE IMOBPEXKICHUS MHOILMTOB DPa3HOMN
CTETIEH! BBIPAXXEHHOCTH (BapBUPYIOT OT BaKyOJIbHOM

JIUCTPO(HHU 10 MUOIIMTONIN3A ¥ HEKPO3a), YTO MPOSIB-
JISIETCSl MO3aUYHOCTBI0 MHTEHCHBHOCTH OKPackd MHO-
nuTOB. OTMEUAIOTCs TaKKe 3HAYNTENIFHOE KOJMYECTBO
MHOLIUTOB C HOPMAJbHOH CTPYKTYpPOH, HEU3MEHEH-
HBIMU THHKTOPHAIILHBIMU 0COOeHHOCTsIMU (Puc.5.).
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Puc. 5. Cmenka mouemounuxa npu 06cmpykyuu Ha npomsigceruu 7 cymok. Mo3auunocnms okpacku Muoyumos,
oya2u MUOYUMOU3A ¢ 0CHAIUMENbHOU UHpUILMpayuell: a — OKpACKd 2eMamoKCUIuHoM u 303unom, x100, 6 —
peaxyus ¢ MKAT x Smooth Muscle Actin, x400

I[lpy  NaTOTMCTONIOTMYECKOM  UCCIEIOBaHUHU
CTEHKH MOYETOYHHKA IIPH SKCIIEPUMEHTAIILHOM U3y4e-
HHUH BO3JICHCTBUS Ha Hee OOCTPYKIMH B TedeHUE 7-8
CYTOK OBUIM BBISIBJICHBI CIIEIYIONINE OCOOCHHOCTH T1a-
TOJIOTUYECKUX U3MEHEHUI:

1. SIBnenust qUCTPOGUHU M HEKPO3a B AIHUTEIIHANTb-
HOM CJIO€ MOYETOYHHKA C BBIPAXKEHHOM JIeCKBaMaluen
KJIETOK IIEPEXOJHOTO STIUTEIHSL.

2. luctpoduueckne W3MEHEHHS W OYaroBbIe
HEKpO3BbI B MOJICIM3UCTOM M MBIIIEYHOM CJIO€ C HaJH-
gneM TUQQYy3HO-09aroBOi JEHKOIUTAPHON HHDUIB-
Tpaluu.

3. lMciupKyIATOPHBIE HapyLICHUs B COCyJax
MHUKPOLUPKYJSITOPHOTO pyCia, IEePUBACKYISPHBIA U
NEePULEIUTIONSPHUNA  OTEK, OYaroBble KPOBOMBJIHMS-
HUSPA3BUBAIOTCS BCJEACTBUE HApYLIEHUW MpOHMIlae-
MOCTH H LIEJIOCTHOCTH CTEHKH COCY/JIOB.

4. luctpopuueckre M3MEHEHHS W MEJIKOoOoYaro-
BbIe HEKPO3BIMUOIIUTOB B MBIIIEYHOM CJIO€ MOYETOU-
HUKa, SBJICHUS OT€Ka W WH(UIBTPATHBHO-BOCIIAJIH-
TEJIbHBIE N3MEHEHHS B COSANHUTEIILHOM TKAaHU MEXIY

My4YKaMH MBIIIEYHBIX BOJIOKOH.

BropsiM 3TanomM maToMop¢OJIOrHYECKOr0 U UM-
MYHOTHCTOXUMHUYECKOTO UCCIIEIOBAHUS SIBUIOCH MUK-
POCKOTIMYECKOE HCCIEOBAHNE CTEHKH MOYETOYHHKA
Ha 7 CYTKH MOCJIC JIMKBUIAIMH [IPEIICCTBYIOMICH 00-
CTPYKIINH JITUTEITHHOCTBIO 7-8 CYTOK.

IIpu mccaenqoBaHUU CIM3UCTON OOOJIOUKH MOYe-
TOYHUKA OTMEUAIOTCSI (POKYCHI pereHepaIiiy SIHTEIHS
B BHJIC 0YaroB C Mpoin(epaTUBHON aKTHBHOCTBIO KJIe-
TOK 0a3aJpHOTO CJOS MEPEeXOAHOTO JSIUTenus. B
y9acTKaX SIMUTEIHUS B TIIyOOKUMH JUCTPOPHICCKIMH H
HEKPOTHUYCCKUMH H3MCHEHUSIMH COXpaHsercs (par-
MEHTAIIUS SMUTEIIHS, OJTHAKO OTOJICHHBIX YYaCTKOB 0a-
3aIbHON MeMOpaHbl He ompefensercs. B ckimagkax
SMUTENNAIBHOTO ciosi AuddepeHuupyoTes 6azaib-
HBI U MEKYyTOYHBIN OTAEIIbL, HO CJIOM IOBEPXHOCTHBIX
KJIETOK HECKOJbKO WMCTOHUYEH M COXpaHSIET MeJKue
YY9aCTKH HEKPOOHMOTHUECKUX U3MEHEHUH, OTHAKO ITPH-
3HaKM JCCKBaMalliW SMHUTENUs U OTIOXKEHHUS TKaHe-
BOTO JIETPUTA Ha IIOBEPXHOCTHU OTCYTCTBYIOT (Puc. 6).

Puc. 6. Cmenxa mouemounuka na 7 cymxu nocie TuKeuOayuu npeoulecmayioujell 00CmpyKyuu O1umenbHOCmvio
8 cymox. Ouacoeas nponupepayus snUmennoyumos Ha hore OUCmMpoPuUUecKux usmeHeHu.

Okpacka reMaToKCHIMHOM 1 303uHOM X 100.

bazanpuas MeM6paHa COXpaHHa, OTMEYAar0TCA
MNPU3HAKU YMEPCHHOI'0O OTCKa, paBHOMEPHOEC PaCIIOJI0-
JKE€HHOC BOJIOKOH KoOJuIarcHa. COXpaHﬂeTCH HEpPABHO-
MCEPHOCTb KPOBCHAIIOJIHEHHUA COCYIUCTBIX 06pa3OBa—

HUM MOJICIIU3UCTOTO CJIOSl CTEHKH MOYeTouHuKa. [lape-
THYECKOE PacIINpPEHHe COCYI0B HE3HAYNTEIHHO BRIpa-
JKEHO, B €JMHUYHBIX COCYJIaX COXPAHSIIOTCS MPU3HAKU
aHruocnazMa. OTMeEUaroTCsi MEJNKOOYaroBble MOBpe-
JKJICHUS COCYTUCTBIX CTCHOK, 00JIee BEIPaKEHBI B COCY-
nax menkoro kanuopa (Puc. 7).
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Puc. 7. Cmenxa mouemounuxa na 7 cymxu nocie iukeuoayuu npeduiecmayioujeti 00CmpyKyuu O1umenbHOCHbio
8 cymok. [lonnokposue cocy0os, ymepeHHbill OmeK, 04az080e CKONIeHUe TeUKOYumos: a — OKpacka
eemamoxcununom u 203unom x 100. becnopadounoe u 6epmukaibHoe pacnorodcerue Kanuuiapos; 6 — peakyus
¢ MKAT x CD31 JC 70A, x400

IInomans BHECOCYAUCTBIX 3KCTaBa3aTOB U OTEKa
YMEHBIIICHBI B CPABHEHHH C UCCIICIOBAHUEM NIPH HAJTU-
YW OOCTPYKIHMH B COOTBETCTBYIOIIHME CPOKH, HO
YYaCTKH CKJICPO3MPOBAHUSI TEPUBACKYJISAPHBIX MPO-
CTPAHCTB C HAJTMYHEM reMocuiepodaroB U OTIOKEHUI
reMocujepuHa Gonee BbIpakeHbl. OTMedaeTcs yTOJI-
[ICHHE MBILICYHOTO CJIOS CTEHOK COCYOB 3a CYET yMe-
PEHHOro OTeKa W THHepTpoduu MHOUUTOB. Kierku
MBIIICYHOH OOOJOYKM MOYCTOYHHKA OKPAIIUBAIOTCS
HEpaBHOMEPHO, PaclpOCTPaHEHHOCTh 0YaroB MHOLM-
TOJNW3a 3HAYUTENILHO YMEHBLICHA, OTMEYAKOTCA MpH-
3HaKaMH Pe30pOLUH ¥ OPraHU3alHH HEKPOTH3UPOBAH-
HBIX KJIETOK, OTJIOXKEHHE 3epeH JUNodycluHa, HOosBIIs-
OTCA CAUHHUYHBIC MCECIIKUC MBIIICYHBIX

IPyIIIbI

a

BOJIOKOH C NpU3HaKamu aTpoduu u runeprpoduu. B
MIPOMEXKYTKAX MEX/y MBIIICYHBIMU BOJOKHAMHU OTME-
YEHO YBEJIMUCHHE COJIEP)KaHMsI BOJIOKOH KOJUIareHa,
HMMEBLINX YTOJILIEHHS, OTMEYAIOTCS OT/ACNbHBIE TyYKH
KOJUIar€HOBBIX BOJIOKOH C TPH3HAKaMH MYKOUIHOTO
HaOyxanus (Puc. 8).

Bo Bceii Toie cian3nucToii 000JI0YKH U COENHH-
TEJILHOTKaHHBIX 00pa30BaHMAX, KOTOPHIE PacCIIONO-
KEHBI MEXIY TJIaJIKOMBIIICYHBIMIA BOJIOKHAMH, UMEET
MECTO HHOQMIBTPAIUI TOTMMOP(HOSIIECPHBIMHA JICHKO-
LUTAaMH CO 3HAUYUTEIbHBIM COJCP)KaHUEM B KJIIETOUHOM
cocTaBe JTMM(OTUCTHOIIUTAPHBIX HJIEMEHTOB.

Puc. 8. Cmenxa mouemounuxa na 7 cymxu nocie iukeuoayuu npeouiecmayioujeti 00CmpyKyuu O1umenbHOCHbio
7 cymok. TTyuru Mululeunbix 60J10KOH ¢ NPUSHAKAMU ampoduu, 04azo8oil nporupepayuu ubpobracmos: a —
oKpacka cemamorkcununom u 303unom x200. Ymonwennvie nyuku KonazeHoswix 6010KkoH, 6 — peakyust ¢ MKAT
x Collagen 1, x400

Ha ¢oHe yMepeHHBIX BOCHAIUTENBHBIX H3MEHE-
HUH OOHapyKMBAIOTCSl MPU3HAKK aKkTHBAMU (GHUOpO-
[UIACTHYECKHUX TPOIIECCOB PA3IMYHOI CTENEHH BbIpa-
*KeHHOcTH. Tak, ouaroBo cpean IMMQOLUTOB BCTpeda-
FOTCSL OMMHOYHBIC (UOPOOIacThl U MHOGUOPOOIACTHI
6e3 00pa3zoBaHMS BOJIOKHHCTBIX CTPYKTYp, B JIPYTHX

Y4acTKaX MOJIOJbIC COCIMHUTEIFHOTKAHHBIC KIETKU
PaCIIONIOKEHBI HEOOIBIINMH TPYIIIAMU U XapaKTepH-
3YIOTCSI HAJTMYUEM CJMHUYHBIX TOHKHX pa3HOHAIPaB-
JICHHBIX KOJUIAr€HOBBIX BOJIOKOH, (POPMHUPYIOIINX CET-
yatbie CTpyKTypHI (Puc 9).
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Puc. 9. Cmenxa mouemounuxa na 7 cymxu nociie Iukeuoayuu npeowecmsyioweti 00CcmpyKyuu O1umenbHocmuio
8 cymox. Tonkue npocnoliKu KOANA2eHO8bIX B0J0KOH 8 MEHCMBIULEYHBIX NPOMENCYMKAX: d — OKPACKA NO Mmooy
Ban-T'uzona x 100. Ymonwenusie pasHonanpasientvie Kolazenosvle 8010KoHA, 6 — peakyusa ¢ MKAT k
Collagen I, x400

IIpn TrHCTOIOTMYECKOM WCCIIEAOBAHUN CTEHKH
MOYETOYHHKA Ha 7-8 CYTKH IOCie JMKBHIALUH 00-
CTPYKLIMH B CPOKaxX 7-8 CYTOK BBISABIICHBI CIEIYIOIINE
0COOEHHOCTH:

1.0tmevaroTcsi eIUHHUYHBIE MeNKUEe (OKYCHI
HEKpO3a JMUTEIHAILHON 000JI04KH, qUCcTpoduIeckue
M3MEHEHHS 3HAUNTEIIbHO YMEHBILIAIOTCS 10 MTPOTSIKEH-
HOCTH W TSDKECTH, ONPENEINAI0TCS MHOKECTBCHHBIC
OYary pereHepalny 3a cueT Ipoudeparii KaMOnas-
HBIX KJIETOK SITHTEIHA.

2.YMepeHHas BBIPAKEHHOCTh BOCIHAIUTEIBFHON
MHQUIBTPAINH, TIPEUMYIIIECTBEHHO 0YaroBOI0 Xapak-
Tepa ¢ mpeobiaganieM B KIETOYHOMCOCTaBE JIMMQO-
LIUTOB.

3.CoxpaHsieTcsi yMEPEHHBI OTEK U CKJIEPO3UPO-
BAHUETIEPUBACKYJIAPHBIX IPOCTPAHCTB, HEBBIPAXKECH-
HBIE HApYyILIEHNUs TEMOMUKPOLUPKYJIALMHA B BUIE CTa34,
ClTajpKa 3pUTPOLIUTOB.

4.5IBnenust AUCTpOGUHM M LUTOJIM3aMHUOLMTOB
CTEHKHM MOYETOYHHKA HMEIOT MEHBINYIO BBIPAXKEH-
HOCTb, HO MOSIBJISIIOTCS OYaroBble CKIEPOTHYECKHE H3-
MEHEHUsI 32 CUeT Npoirepauy COSAMHUTEIEHOTKaH-
HBIX KOMITOHCHTOB.

[IpoBeneHHOE KOMIUIEKCHOE MOP(OIOTHIECKOE
UCCle/IOBaHKe MOKa3alo, YTO MPU HAXOXKJEHUH KOH-
KpEMeHTa B IPOCBETE MOYETOYHHKA B CPOKH 7-8 CyTOK
BBISIBJICHBI ITATOJIOTHYCCKHE NU3MCHCHHA BO BCEX CJIOAX
cnu3ucToi 06ooukn. B mepByro ouepens, cleayer oT-
METUTh CTOMKYIO TEHJCHILHUIO K MOTEpPE SMUTEIHAb-
HOTO CJIosI ¢ OOHa)keHHWeM 0a3albHOM MeMOpaHbl U
nojjiexxameii coOCTBEHHOM INIACTHMHKHU CIM3UCTOM
o0ooukn. Peaknust cim3ucTodl 00OJOYKH MOYETOU-
HUKa Ha JUIMTEIbHOE TPaBMUpYIOLIee BO3IEHCTBHE
MIPOSIBIISUIACH B BHIE BOCTIAVIMTENBHON PEakIUu, KOTO-
past peanr30Bajlach 04aroBoil U anpPy3HoH, Ipeumy-
LIECTBEHHO JIEHKOUMTAapHOW MH(MIbTpanuel, 3axsa-
TBHIBAIOILEH BCE CIIOM MOYETOYHHUKA.

KpoBeHanonHeHne KanmuisipoB U COCYA0B Bapb-
MPOBAJIO OT HAJIMYUS 3alyCTEBIINX, TAPETUUECKH pac-
MINPEHHBIX COCY0B A0 MOJTHOKPOBHBIX (C MPU3HAKAMH
arperamyy 3pUTPOLUTOB). BrIpakeHHbIE HapyIIEHUS
KpOBOCHa0KEHHsI CTEHKH MOYETOYHHKA B COYETAHUH C
JUTUTENBHBIM TPaBMHUPYIOIIUM BO3JICHCTBHEM ITPUBEIIN
K TaKMM TSDKEJIBIM M3MEHEHHSIM, KaK IOSIBJICHUE OYa-

roB HeKpo3a. OTHOBPEMEHHO OTMEYalach PEakLus Co-
€IMHUTEILHON TKaHU. B cOOCTBEHHON MIJIACTUHKE CJIN-
3UCTOI 000JIOYKH BBIPAKEHHBIH OTEK COMPOBOMKAAICS
(parMeHTanyeil COeqUHUTENBHOTKAHHBIX BOJIOKOH M
ux pecrpykuueit. [Ipu 3ToM B moacnu3ucToit ooonouke
M MEXMBIIICYHBIX MPOCIOWKaX KOJHNYECTBO KoJulare-
HOBBIX BOJIOKOH YBEIHUYHBAJIOCH, MOSBIIACh 0Yaro-
Bas Mposindepanus MACTHIECKUX BOJIOKOH.

BoisBneHnEe 0uaroB Hekpo3a y >KHBOTHBIX B MO-
JETFHOM SKCIIEPUMEHTE CO CPOKOM 3aboneBaHms 7-8
CYTOK (TI0 aHAJIOTHH C YPETEPOIUTHAZ0M y TIAIINCHTORB)
CBUJETENBCTBOBAJIO O BO3MOXKHOM Pa3BUTHH MENKO-
OYaroBbIX HEOOPAaTHMBIX M3MEHCHHMH B TKAHIX JaKe
IpyU HENPOAOJDKUTCIBHOM HAaXOXICHUN KaMHS B IIPO-
CBETe MOYETOYHHKA.

BbiBoAbI M3 JAHHOIO HMCCJIEIOBAaHMA U Nep-
cnekTUBBI. [Ipy QuKcalMu KOHKpEMEHTa B IIPOCBETE
MOUYETOYHHKA OoJiee 7 CyTOK B CTEHKE OpraHa pa3BHBa-
FOTCS WU3MEHEHHWS, CIIOCOOCTBYIOIIUE MOBBIIICHHON
TpaBMaTU3alM¥ CTEHKH MOYETOUYHUKA BO BPEMs JHJIO-
ckonuyeckoi onepanuu. To ecTs, NpU JUIMTENEHOCTU
CTOSTHHSI KOHKPEMEHTa B MOUYETOYHHKE Oojee 7-8 cy-
TOK MOSIBIIIFOTCS JONOTHUTENBHBIE PUCKU TPaBMaTH3a-
LIUU CTEHKH MOYETOYHHMKA U BO3MOXKHOCTH Pa3BHUTHUSL
OCIIOKHEHUH MPH HAOCKOIINYECKOM JICUEHUH ypeTe-
ponuTHa3za.

YuureiBass BBIPaKEHHOCTh W3MEHEHHMH CTEHKU
MOYETOYHHKA, JAaHHBIE CPOKH CTOSHUSI KOHKPEMEHTa
TpeOyIOT COOTBETCTBYIOMIEH JUTNTEIBHOCTH UCTIOJNIB30-
BaHUsI MOYETOYHUKOBBIX CTEHTOB. Ilocinennue B maH-
HOM ClTy4ae UTrparoT poJib MPOTEKTOPOB, CIOCOOCTBYIO-
IIUX ONTHMAaJbHOMY BOCCTAHOBJICHHIO CIIOE€B CTE€HKHU
MOYETOYHHKA, TIPEJOXPAHIIOT OT 00pa30BaHUS CTPUK-
Typ ¥ AedopMaIyii IpOCcBETa MOYETOUYHHKA B OTJAJICH-
HBIE CPOKH JICUEHHUS.

JnuTensHOE CTOSHHE KaMHS B MOYETOYHUKE SIB-
JsleTCs AOTOJTHUTEIIBHBIM (haKTOPOM, TPEeOYIOIINM HC-
MOJIb30BaHUS J€UEOHBIX METOIUK, MUHUMAIBHO TPaB-
MHUPYIOIIHUX CTEHKY MOYETOYHHKA, B YaCTHOCTH KOH-
TaKTHOM JIMTOTPHUIICHH, BHE 3aBUCUMOCTH OT Pa3MepOB,
JIOKAJIM3A1MH U IJIOTHOCTH KaMHSI.

IlepcriekTUBHBIM sIBIIsieTCS AalbHENIIEE THCTONO-
IMYECKOe MCCIIeIOBaHNE CTEHKH MOYETOYHHMKa Ha 14
CYTKM (HKCAllMM KOHKPEMEHTa B MOYETOYHHKE, a
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TaKKe IMOCIIe TUKBHIAIINN OOCTPYKIIMH B Cpokax 14 cy-
TOK.
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THE EFFECT OF TRADITIONAL RECIEPT «LIDER-5» ON ANTIOXIDANT ACTIVITY ON THE
EXPERIMENTAL ARTHRITIS INDUCED IN ANIMALS

Summary: The traditional reciept «Lider-5» was used for the treatment of gout podagra, rheumatoid arthritis
(RA) and other joint diseases and thus we aimed to study its effect on antioxidant activity during the arthritis
induced in experimental animals. Our results showed that the receipt «Lider-5» decreases the malondialde-
hyde (MDA) levels in serum and joints, enhanced superoxide dismutase and glutathione enzyme activities, the
indicators of the reviving antioxidant status. The above highlights prophylactic and therapeutic effects of «Lider-
5» receipt on oxidative stress in the experimental model, and this is mostly due to the antioxidant activity of

constituting medical herbs such as Lider (Tinospora sinensis) and Degd (Gentiana decumbens L.).
Key words: «Lider-5», experimental arthritis, antioxidant activity, Gentiana decumbens L., Tinospora

sinensis.

Rational of study: The main cause of RA is un-
clear, but its” key pathological features include a prolif-
erative synovitis cartilage degradation, erosion of bone,
and fibrosis. This severe disease has autoimmune
origin, and a slow progression, which consequently re-
duces the average life expectancy by 3-18 years and
leads to the disability 80% of its patients within 20
years.

The recent studies show that 1% of the population
is affected by RA, of which women aged between 40
and 50 have the biggest share [1, p.2].

Collagen-induced arthritis (CIA) is an animal
model of rheumatoid arthritis that is widely used to ad-
dress questions of disease pathogenesis. Arthritis is
normally induced in mice or rats by immunization with
type Il collagen in adjuvant. Because these animals are
cost effective, can be genetically modified, highly re-
productive and gives opportunity to determine early, in-
termediate and later stages of disease pathogenesis.

Recent studies of Japanese and American re-
searches showed that using medications with antioxi-
dant effect gives positive results in treatment of rheu-
matoid arthritis. Therefore, we have chosen to study
reciept «Lider-5», an oriental recipe called RA remedy,
that contains antioxidant raw materials such as Lider

(Tinospora sinensis), and is used for the treatment of
gout podagra, rheumatoid arthritis and other joint dis-
eases. It consists of five basic constitutes such as Lider
(Tinospora sinensis), Vanlag (Gymnadenia conopsea),
Ar-ura (Terminalia chebula Retz), Talgadorj (Cassia
TORA), Gentiana (Gentiana decumbens) [2-5, p.2].

The aim of study: The aim is to study the effect
of traditional receipt «Lider-5» on antioxidant activity
on the type 2 collagen-induced arthritis model.

Materials and method: The study was carried out
at the Institute of Traditional Medicine of Mongolian
National University of Medical Science and Laboratory
of Pharmacological studies at Research center for Tra-
ditional Medicine and Technology, at the Inner Mon-
golia Autonomous Region. The receipt «Lider-5» used
for studies was obtained from Eznii Khoshuu’s Mon-
golian hospital in Alasha aimag of the Inner Mongo-
lia Autonomous Region.

Mice in control and «Lider-5» treated groups were
given 1 mg of an emulsion made with 0.5mg bovine
type Il collagen solution and 0.5mg in complete
Freund's adjuvant by intradermal injection on 3 sites of
a spine and a week later a booster injection using iden-
tically prepared emulsion was given.



_ L1
EEST| |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #1(17), 2017 === 89

Mice in the intact group were injected with 0.9%
NaCl solution in the same way as in the other groups.

Arthritic limb is visually identified by redness and
swelling of the ankle joint. For most the first signs of
arthritis development are visible on day 14 and severe
inflammatory reaction often develop by day 28 after
immunization. 21 days after the immunization in com-
parative group that was treated with 40mg/kg of ibu-
profen (Ibuprofen group), in two groups of «Lider-5»
treatment 100mg/kg (Lider-5 (100) group) and
200mg/kg (Lider-5 (200) group) per body weight,
«Lider-5» receipt’s water extracts was given orally to
mice. Results were measured by change in the
malondialdehyde (MDA) levels, superoxide dismutase
(SOD) and glutathione (GSH) enzyme levels.

Results: Researches confirmed that inflammation
disturbs body’s lipid peroxidation process and antioxi-
dant status and levels of serum malondialdehyde

(MDA), and lipid peroxidation products such as hydro-
gen peroxide, and hydroxyl radical concentration were
increased in blood and inflammation sites (Utyasheev
B.S., Baiurin F.Ya., 1998).

Based on results of the above studies, were meas-
ured on day 56 serum malondialdehyde (MDA), the ac-
tivities of superoxide dismutase (SOD) and catalase
(CAT), glutathione (GSH) and superoxide dismutase
(SOD) levels.

Table 1 shows that control group’s serum MDA
levels were increased by 1.9 times, and MDA levels in
paw tissue were 2.4 times higher in comparision with
the intact group (p<0.001). Experiment results confirm
that serum and tissue MDA levels increase in collagen-
induced RA model is statistically significant.

Table 1
Effect of «Lider-5» on levels of MDA in rhemathoid arthritis

Groups MDA levels
(mg/kg) (nmol/ml)

Serum Paw tissue
Intact 0.45+0.02 1.38+0.02
Control 0.84+0.02 3.25+0.21
Ibuprofen(40) 0.59+0.01** 2.13+0.19**
Lider-5(100) 0.76+0.05* 2.84+0.25*
Lider-5(200) 0.60+0.03** 2.21+0.11**

*Compared to control group p<0.05
** Compared to control group p<0.01

Compared to the control group (0.84+0.02), serum
MDA levels in «Lider-5» (100mg/kg) group were de-
creased by 10.5 percent (0.76+0.05) and in «Lider-5»
(200mg/kg) group were decrease by 40 percent
(0.60+0.03). If compare «Lider-5» (200mg/kg) to
«Lider-5» (100mg/kg) group then serum MDA levels
were 26.7 percent lower with a statistical significance.

Compared to the control group, MDA levels in
joint tissue the «Lider-5» (100mg/kg) group was de-
creased by 14.4 percent (3.25+0.21) and in «Lider-5»
(200mg/kg) group were decrease by 47.1 percent
(2.21+£0.11). If compare «Lider-5» (200mg/kg) to
«Lider-5» (100mg/kg) group then MDA levels were
28.5 percent lower with a statistical significance.

Antioxidant substances activate enzymes such as
superoxide dismutase (SOD), catalase (CAT),

glutathione- superoxidase with antioxidant properties
which removes Iron and copper ions, leading to the
generation of reactive oxygen species and activating
free radicals, thus restores cell structure via limiting
interaction of double bonds in unsaturated fatty acids
with oxidant.

The assessment of glutathione (GSH) and super-
oxide dismutase (SOD) levels in homogenate prepared
from tissue samples of collagen type Il induced RA an-
imals’ joint cartilage was performed with a spectropho-
tometric method.

Experimental results show that GSN levels in the
control group compared to intact group was lower by
1.7 times, and SOD levels were decreased by 2.1 times
(P <0.01).
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Picture 1. Effect of «Lider-5» on levels of GSH levels in rhemathoid arthritis model.

Picture 1 show that GSH enzyme levels in RA
models decreased with a statistical significance. Com-
pared to the control group (2.67 = 0.27), GSH levels in
joint tissue in «Lider-5» (100mg/kg) group was in-
creased by 26.9 percent (3.91 £ 0.28) and in «Lider-5»

(200mg/kg) group were increased by 33.4 percent (4.01
+0.26). If compare «Lider-5» (200mg/kg) to «Lider-5»
(100mg/kg) groups, the change in GSH levels did not
have a statistical significance.
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Picture 2. Effect of «Lider-5» on SOD levels in rhemathoid arthritis model.

Picture 2 shows that SOD enzyme levels in RA
models decreased with a statistical significance. Com-
pared to the control group (155.8 + 15.9), SOD levels
in a cartilage tissue in «Lider-5» (100mg/kg) group was
increased by 1.5 times (239.5 + 23.1) and in «Lider-5»
(200mg/kg) group were increased by 1.8 times (276.0
+ 17.2). If compare «Lider-5» (200mg/kg) to Lider-5
(100mg/kg) groups, the change in SOD levels have a
statistical significance.

Our study on the effect of traditional receipt
«Lider-5» on antioxidant status in arthritis induced in
experimental animals, showed that «Lider-5» receipt
lowers impact of lipid pereoxidation products by acti-
vating antioxidant enzymes and generally exerts anti-
oxidant activity in RA model.

Discussion: Mongolian traditional receipt is one
of the main legacies of traditional wisdom which has
been enriched over centuries and contributed to the his-
torical and civilization of the mankind. Part of it is to

study the medical activity of herbal products and min-
erals and use them as food and medical substance.

Traditional medicine in Mongolia has been
rehabilitating last 50 years. In this period study, all
fields such as research, training, education, medical
care and medical production has reached some success,
and new knowledge, data and experience has been
accumulated. On the other hand, the oriental medicine
is drawing the world’s attention.

«Lider-5» receipt is traditional medicine, which
consists five different types of medical herbs such as
Lider (Tinospora sinensis), Vanlag (Gymnadenia
conopsea), Ar Ura (Terminalia chebula Retz), Talga-
dorj (Cassia tora), Degd (Gentiana decumbens). In our
study induction of RA model increased the serum
malondialdehyde (MDA) levels by 1,9 times, and artic-
ular tissue MDA levels by 2,4 times in the control
group. Also experimental results showed, that GSN
levels in the control group compared to intact group
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was lowered by 1.7 times, and SOD levels were de-
creased by 2.1 times. These facts show that collagen
type Il induced RA animals have significant changes in
their antioxidant status.

Indian scientists Pallinti  Vasanthi, Nalini
Ganesan, Chegu Hariprasad, G. Rajasekhar, S. Meera
etc. determined that MDA levels increases in experi-
mental RA animals (6, p.7), while Turkish scientists
Nurettin  Tastekin, Nurettin  Aydogdu, Dikmen
Dokmecic, Ufuk Usta, Murat Birtane, Hakan Erbas,
Mevlut Tureetc identified, that not only MDA levels in-
crease, but also GSN levels, SOD, catalase enzyme lev-
els decrease in RA model (7, p.7).

Compared to the control group, «Lider-5»
(200mg/kg) treated group’s serum MDA levels were
decreased by 40 percent, articular tissue MDA levels
were decreased by 47.1 percent (2.21+0.11), while
GSH levels in articular tissue were increased by 26.9-
33.4 percent, SOD levels were increased by 1,5-1,8
times.

Based on the results of our study, «Lider-5» re-
ceipt has therapeutic effects on oxidative stress in the
experimental model, and this is mostly due to the anti-
oxidant activity of its’ constitutes. For example, Lider
(Tinospora sinensis), Degd (Gentiana decumbens) con-
tain alkaloids such as sophoradin, Cytisine, N-oxyeth-
ylcytisine, sophocarpin, neosophoramin, Baptifolin,
isosophoridin, aloperine, allilaloperine, N-methyl-
aloperine, matrine, trikrotophiltetramine, sophorin, o-
I11-hydroxy, sophoridin, 13-14 dehydrosophorodine [8,
9, p. 7]. Indian researchers Sanjay Jain, Bhumika
Sherlekar, Rakesh Barik find out that Lider (Tinospora
sinensis) has antioxidant activity (10, p.7).

Conclusion: Traditional receipt «Lider-5» has
positive effect on antioxidant status in type 2 collagen-
induced arthritic model.
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PURIFICATION OF TRANSFORMER OIL FROM WATER

Analysis of influence of water on operational properties of oil in the course of long operation of the power
transformer is carried out in the article. The carried out analysis showed that the emulsified water is the most
dangerous to lifecycle of the power transformer as reduces the puncture voltage of transformer oil. With respect
there to, purification of the wasted transformer oil with silica gel and zeolite in a combination of ceramic mem-
branes is carried out. Application of the adsorptive method with a combination of ceramic membranes allowed
carrying out effectively purification of transformer oil from emulsified water.

Key words: power transformer, transformer oil, water, ceramic membrane, silica gel, zeolite, mobile instal-

lation.

Transformer oil, being used for isolation and cool-
ing, also defines quality of working of oil transformers.
As, 85% of breakages of oil transformers happen be-
cause of damage of isolation [1]. In this regard more
actual task is timely purification and regeneration of oil
of power transformers with their long exploitations.

In exploitation transformer oil contains the water
which is contented in the process of aging of oil and
cellulose isolation and also the water getting to oil from
environment. The insignificant amount of water can
have considerable influence to features of exploitation
of the transformer. For example, if contents of water in
transformer oil are exceeded by 50 ppm, then there can
be a breakdown that leads to a transformer exit out of
operation [2]. The carried-out analysis [3] shows that
the content of water in transformer oil is the main rea-
son for various type of damage of power transformers.

Depending on content of moisture in transformer
oil water can be in three states: free, emulsified and
connected.

Free water has the large form, doesn't mix up
with transformer oil and easily separates from his
structure.

The emulsified water consists of small drops of
liquid. Droplets of this water can be besieged or under

the influence of electric field to be built in chains and
to form the carrying-out bridges [4] and as a result of,
this type of water, can influence to the puncture voltage
of transformer oil. The puncture voltage of oil is the in-
dicator characterizing ability of liquid dielectric to
maintain the impressed voltage without breakdown.
The carried-out researches [5] claim that increase the
emulsified water in content of transformer oil suddenly
goes down of puncture voltage as it is given in figure 1.
Under the influence of electric field of a drop of the
emulsified water in oil are involved to places where
voltage of electric field is higher and where begins
emergence of breakdown [6].

The connected water has very small form, the
chemical composition of this water is strong connected
with a chemical composition of transformer oil and, it
is almost impossible to be exempted from her. She also
contains in fresh oil. On the other side, the connected
water doesn't render an essential harmful influence on
electro physical indicators of transformer oil [7].

In this regard, the purpose of this work is purifica-
tion of transformer oil from the emulsified water for in-
crease its puncture voltage.
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Figure 1. Influence of water to the puncture voltage of transformer oil

The sample of waste transformer oil with long ex-
ploitation is received by authors from the specialized
repair enterprise JSC “Energotamir” to carrying out of
research works. This received transformer oil has been
taken from the power transformer, which is working
since 1976 year.

Various methods are applied to carrying out regen-
eration of the waste transformer oil from water. On the
basis of the carried-out analysis [8-10] authors offer ta-
ble 1, where are given efficiency of the existing meth-
ods of regeneration of the waste oil from water.

Table 1.
Efficiency of the existing methods of regeneration of the waste oil from water
Name of tech- fronlfﬁ|C|en:r3:)g:&L;rlflcatlofrgom
nology of re- Principle of operation o
. free water | emulsified | connected
generation
water water
Is based on natural sedimentation of N N
. L . . Don't Don't
Upholding water, being in a suspension, at quiet Delete
; . delete delete
standing of oil.
One of methods of removal of water of
oil is carried out by means of centri-
Centrifugal sep- | fuges. The method is based on division Don’t
: . . . Delete Delete
aration of various fractions of non-uniform delete
mixes under the influence of centrifu-
gal force.
It is based on water absorption by var-
Adsp(ptlc_m pu- | ious adsorbents on an gxternal surface Delete Delete Delete
rification of granules and on an internal surface
of the capillaries penetrating granules.

The adsorptive way is applied for purification of
transformer oil from the emulsified water. As adsor-
bents silica gel and zeolite are used.

For deleting of mechanical impurity from trans-
former oil by authors have developed ceramic mem-
branes with an average size of with porosity 1-3 mi-
crons.

Regeneration of transformer oil was carried out
according to the closed scheme [11]. The waste trans-
former oil heated to 70°C moves to the box with adsor-
bents (silica gel) in which oil is exposed to percolare
(course of liquid through porous material) influence
and comes to the block of a ceramic membrane. If nec-
essary oil is outgases by pumping out and goes to the
second cycle of cleaning — to the box with adsorbents.

Repeated circulation of oil allows to achieving the nec-
essary level of cleaning.

Optimum results have been received when total
time of contact of adsorbents with oil made not less
than 4 hours. The purified sample oils at a temperature
50-70 °C have been passed through porosity silica gel
for deleting of products of aging of transformer oil.
Then oil is cleaned by ceramic membranes.

The analysis of the regenerated transformer oil has
shown its high dielectric properties, however availabil-
ity of residual water hasn't allowed to reach the required
level of electric durability of sample oil — 51 kV (horm
- 60 kV). Availability of residual water found as a result
of researches on the laser analyzer (firm "Malvern
Ltd.") distributions of particles by the sizes.
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For the purpose of the residual, that is emulsified
water and increase the puncture voltage of transformer
oil has been subjected to regeneration by zeolite in
combination with silica gel and ceramic membranes.

The analysis of the regenerated oil has also shown
high dielectric properties (t96=0,20 at 90°C, at norm -
1,7%), the electric durability of a sample — 60 kV (at
norm of 60 kV), the content of organic acids — 0,018

milligram hydroxide potassium/gram in oil (at norm —
0,02 milligram hydroxide potassium/gram).

The analysis of samples of transformer oil puri-
fied through silica gel, ceramic membrane and zeolite,
on the laser diffraction analyzer of particles has shown
that there is no emulsified water in submicron area.

Electro physical parameters of transformer oil be-
fore and after purification are shown in table 2.

Table 2.

Electro physical properties of oil (before and after purification)

After purification After purification
N Electro physical properties of Before purifica- (silica gel + ce- (silica gel + ceramic
oil tion . membrane +
ramic membrane) .
zeolite)
1. | Electric durability 22,8 kv 51 kV 60 kV
(puncture voltage) (Norm 60 kV) (Norm 60 kV)
2. | Water content Be present Be present Be absent
3. | Mechanical impurity Be present Be absent Be absent
4. | Content of the weighed coal Be present Be absent Be absent
5. | Colour Brown Yellov Yellow
6. | the content of organic acids (mil- 0,030 0,019 0,018
ligram hydroxide potassium in 1 (Norm 0,020) (Norm 0,020) (Norm 0,020)
gram oil)
7. | Outbreak temperature 147°C 151°C 151°C
(Norm 135°C) (Norm 135°C) (Norm 135°C)
8. | Dielectric losses 2,05% 0,05% 0,05%
Tangent of angle 6 at 20°C
Tangent of angle 6 at 70°C 6,86% 0,14% 0,14%
Tangent of angle 6 at 90°C 13,0% 0,30% 0,20%
(Norm 1,7%) (Norm 1,7%) (Norm 1,7%)

tion of oil with use ceramic membranes have shown
high dielectric properties of the purified oil. Appar-
ently from the table 2, oil is quite conformed to re-
quirements of normative documents [12-13].

Laboratory researches on the adsorptive purifica-

In figure 2 it is given spectral dependences of co-
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Figure 2. Spectral coefficients of transmission transformer oil
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before and after purification in comparison.

efficients of a transmission of transformer oil before
and after purification [14]. It is visible from graphics
that regeneration has led to essential clarification of

transformer oil.
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Working capacity of the adsorptive method allows
offering mobile installation for cleaning of the power
transformer. In this case the tank of the power trans-
former joins in the technological scheme and there is a
purification of oil in the mode of circulating pumping.
This mode allows using the adsorptive method for
washing the isolation and tank. It can be carried out by
mobile installation.

The schematic diagram of mobile installation is
given in figure 3 [15]. The waste transformer oil is
pumped over by a circulating oil pump (2) from the

power transformer (1) and transferred into the electric
heater (3) where heats up until temperature of 70°C.
Heated oil moves to the box with adsorbent (silica gel)
(4) and it cleans from various chemicals. Then oil is
passes in to adsorbent (zeolite) (5) and it cleans from
emulsified water. Further oil arrives in the ceramic fil-
ter (6) for cleaning from mechanical impurity. Then the
purified oil moves in a broad tank (7) of the power
transformer. Repeated circulations of oil allow achiev-
ing the necessary level of purification.

12

Xt

14

-

Figure 3. Schematic diagram of mobile installation:
1 — power transformer; 2 — circulating oil pump; 3 — oil electric heater; 4 — adsorbent (silica gel); 5 — adsorbent
(zeolite); 6 — ceramic filter; 7 —; 8 — connecting pipeline; 9, 10, 11, 12, 13, 14 — locking valves;

Using of the adsorptive method with a combina-
tion of ceramic membranes for purification of the waste
transformer oil from the emulsified water is the most
effective, from the economic point of view.

Carrying out timely regeneration of the waste
transformer oil will allow increasing energy efficiency
and reliability of working of the power oil transformer
with long exploitation.
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CTPYKTYPA IIOTOKY P TEYIi B CEPEJIEHI TBUHTOIIOAIBHOI TPYBH

C.U. Tpyoaues, A.B. bapaniok, B.C. Menvnuk

CTPYKTYPA IIOTOKA IIPU TEYEHHUS B CEPEJJMHE BUHTOOBPA3HOM TPYBbI

S. Trubachev, A. Baranyuk, V. Melnik

STRUCTURE OF FLOW FLOW IN

ITpoBeneno nocmimKeHHs CTPYKTYPH Tedii Ta IOJIiB OCEPEAHCHHOT IIBUAKOCTI IPH Te4ii MOBITPSHOTO HOTOKY

B CEpEIUHI JIATYHHOI TBUHTOTIOIOHOT TPpYOH 3 piIBHOPO3BHHEHOIO MoBepXHeto 3acobamu CFD-monemroBanns. Me-
TOI0 pOOOTH € BU3HAYCHHS ONITUMAIEHUX T€OMETPUYHHX XapaKTEPUCTHUK IBHHTONOIIOHNX TPYO, SIKi INIAHYETHCS
BUKOPHUCTATH JIJIsI CTBOPSHHS TeII00OMiHHOTO amapary. Bepudikamii qannx CFD-monenroBanHs 3ailicHIOBaIaCch
3a JIOIIOMOTOIO CITIBCTAaBIICHHS 3 TECTOBOIO 33a4€l0 BIJIOMOIO 3 JITEpaTypH.

KirouoBi crioBa: TemiooOMiH, rBUHTOIO/II0HA TpyOa, piBHOPO3BUHEHA OBEPXHS, BUMYIIIEHA KOHBEKILISI.

IIpoBeneHO uccieoBaHUe CTPYKTYPbI TEUEHUsSI U I0JIEH OCPEJHEHMSI CKOPOCTHU IIPU TEYEHUM BO3LYLIHOTO
MOTOKAa BHYTPH JIaTYHHOH BHHTOOOpa3HOW TpYyObl C paBHOPa3BHTOM MOBEepXHOCThIO cpenctBamu CFD-
MojenupoBaHud. Llenbio paboTH! SBIsSETCS ONpeeleHHe ONTHMAIBHBIX TEOMETPUUECKUX XapaKTepUCTUK BUHTO-
BBIX TPYO, KOTOpBIE TUIAHUPYETCS MCIIOIb30BaTh Ul CO3JaHus TeINI00OMEeHHOTO anmapara. Bepupukannyu nan-
HbIXx CFD-MozenMpoBaHus OCYIECTBIANACH C TOMOLIBIO COMOCTABIIEHUSI C TECTOBOM 3aauell U3BECTHOM U3 JIU-

TepaTyphl.

KiroueBrie cioBa: TGHJ'IOO6MGH, BI/IHTOO6p33Ha$I pr6a, paBHOpaA3BUTAasA MOBCPXHOCTL, BbIHYXKJACHHAsA KOH-

BEKIIHS.

1. Beryn

Ha cporoaHiuHiii f1eHp icHye HEOOXiIHICTh MO-
JnmeHHs poOOTH Tra30TPAHCHOPTHOI CHUCTEMH YKpa-
THU 3a JIOTIOMOTOI0 3aCTOCYBaHHS MOBITpOHArpiBayiB
(perenepatopiB) Ay yTHIi3aIii TEIJIOTH BigIpaIi-oBa-
HUX B TypOiHi ra3iB. B Toii xe 4ac pereneparopu npu
CHOTO/IHIIIHBOMY piBHI iX BUKOPHCTaHHS € TPOMi3J-
KAMH 1 METAIIOEMHHUMH, YaCTO MalOTh HU3bKY €KCILTya-
TauiHy HapgidHicTe. Tomy crBOpeHHs HOBHX I'TVY 3
BHUCOKHUMH TE€XHIKO-€KOHOMIYHMMH ITOKa3HUKaMH 1 MO-
JIepHi3allisl ICHYIOUMX HEMOXKJINBO 0€3 BUKOPUCTAHHS B
iX KOHCTPYKIISAX HAIIIHUX 1 €PeKTHBHUX IOBEPXOHBb
Term1o00Miny. TakuM BUMOTaM BiAMOBIal0Th pO3pO0-
JIeHI HOBi NOBEpXHI — IBUHTOMNOIOHI TpyOu 3 piBHO-
PO3BHHEHOIO TIOBEPXHEIO.

I'BuHTOMONIOHI TEMIO0OMIHHI TPYOH 3 PIBHOPO3-
BHUHEHOIO MOBEPXHEIO, 10 MPOMOHYIOTHCS, HE MAalOTh
AHAJIOTIB y CBITI, BCEOIYHO JIOCHIKYBAINCH aBTOPAMHU
[1-3]. Ixus KOHCTPYKIIist 103BOJISIE OHOYACHO CYTTEBO
30UIBIIUTH SIK 30BHILIHIO, TAaK 1 BHYTPILIHIO IIOBEPXHIO
terooominy (B 1,15-1,4 pasu). 3aBasku rBHHTOIOMI-

OHMM BHCTyNIaM-BIaJHHAM, SKi MOCTITOBHO Yepry-
IOTBCSL 3 33/IaHOK0 BHCOTOIO-TJIMOMHOIO Ta KPOKOM,
BOHHU CIIPHUUYUHSIOTH J0JaTKOBY TypOyIi3alliio nmpume-
»oBoro mapy [3]. 3a paxyHOK 3aKpyTKH BHYTPIIIIHBOTO
Ta 30BHIMIHBOT'O MOTOKIB 1 Pi3K0i 3MiHM MIBUAKOCTI MO-
TOKY IIPY OMHMBAHHI ITOBEPXHI BiJOyBa€THCS OJJHOUACHE
30UIBIICHHS] IHTEHCHBHOCTI BHYTPIIIHBOTO 1 30BHIII-
HBOTO TEIUIOOOMIHY B 3aJIeXXHOCTI Bi/l TEOMETPUYHHUX
XapaKTEepUCTUK TPYO Ta KPOKiB Mk HUMH y 1,5-2,5 Ta
1,1-1,3 pa3u BiamoBigHO. 3a paxyHOK LBOTO Koedili-
€HT TeTuIoNepeaaBaHHs 30IbIyeThes Ha 25-70% B no-
PiBHSHHI 3 TpyOaMu KpyTJIOTo Iepepizy.

TexHOJOTi0 OTPUMaHHS TBHHTONOAIOHIX TpOodi-
7iB Ha TpyOKax, 1mo 0a3yeThCsl HA BAKOPHCTAHHI TPHOX
POIMKOBOT OOKATHOI FOJIOBKH CYMICHO 3 OJTHO POJIUKO-
BOIO 0OKaTHOIO TOJIOBKOIO po3pobieHo B MMI KIII im.
Iropst Cikopcekoro [4].

Hocmimkeni apropamu [1-3] rBHHTOMOMIOHI
TpyOM Maiii 30BHIIIHIA HiameTp 36 MM 1 HEBEIUKI
KPOKM MIX BIIaJIMHaM¥ Ta BUCTynamu (8-12 Mm) npu
BHCOTAax BIAJINH YM BUCTYIIIB (4-5 MMm). Bka3zanwuii nia-
T1a30H JI0CUTH BY3bKHUH, TOMY 3 METOIO CTBOPEHHS YMOB
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IIMPOKOTO 3aCTOCYBAaHHS TBHHTOIOIIOHNX TPYO 3 piB-
HOPO3BHHEHOIO TIOBEPXHEI0 TPYO B INPOMHCIOBOCTI
Horo MoTpiOHO PO3MIHPHUTH, IO € MOXKIUBUM 3aBISAKH
TOMY, 110 po3pobieHa HoBa TexHouoris [5] mo3Boise

OTPHUMATH JIATYHHI TPYOKH AiamMeTpom 16 MM 3 0HO3a-
X1JJTHIM TBUHTOTIOAIOHAM TIPO(disieM BEIHMKOI TOBKHHU
— Oinpre 2 M (puc.1).

Puc.1 — @omoepadhisn 50620/141’[)110? 26UHMONOOIOHOT mpybxu (Oiamemp 16 mm, Kpok 8mm), 8ueomMosneHol 3a
00UH NPOXIo.

OTpHuMaHi pe3yabTaTH B MalOyTHEOMY J103BOJISITH
BU3HAYUTH 1X MIIHOCHI 1 TPIIIMHO-CTIHKOCTHI Xapak-
TEPUCTHKH IPH il BHYTPILIHEOTO THCKY Ta CTBOPUTH
HOBI1 TEXHOJIOTiI MacOBOTO BUPOOHHUIITBA TPYO TBUHTO-
Moi0HOTO TPO]IITIO 3 PIBHOPO3BUHEHOIO TOBEPXHEIO,
SKe Ha aHWi ac B YKpaiHi BincyTHe. L TexHOMOTISN
Oyzxe cupusaT 3a0€3MEUCHHI0 IOTPeO PUHKY YKpaiHu
B TEIUIOOOMIHHMKaX Pi3HOTO THITY 1 TPU3HAUCHHSI.

2. AHaJi3 JiTepaTypHUX AaHUX i MOCTaHOBKA
npoodaeMu

3. Mera i 3aBJaHHS XOCTiIKCHHSI

Marepian cTaTTi IPUCBSIYCHUH aHAI3y Tedil B ce-
penuHi TBUHTONOAIOHOT TPYOH TIOBEpXHS K0T MO0y 10~
BaHAa 3a OJHO3aXiJHOI0 TBUHTOBOIO JIIHIEIO MIPH HEI30-
TEpMIYHHX YMOBaX. MeToro poOOTH € BU3HAYEHHS OII-
TUMaIbHUX TEOMETPUIHUX XapaKTEePUCTHK
TBUHTONOAIOHUX TPYO, sIKi TUIAHYETHCS BHKOPHUCTATH
JUISl CTBOPEHHS TeI1000MiHHOTO anapary. OCHOBHUMH
reOMETPUYHUMHU TIapaMeTpaMu, sIKi BIUIMBAIOTh Ha
KOH(Irypallito 30BHIIIHBOT MMOBEPXHI TPYOU € KPOK i
BUCOTa BUCTYIIB-BIIaIMH TBUHTOBOT JIiHii. AHaJi3 Ipo-
BOJIMBCSI IPY 3MIHHOMY KPOKOBI TBUHTOBOI JIiHii, 1110
craHoBuB 8, 12 1 20 MM. B ycix Tppox mocmipKeHnx
TUTIOPO3MIpiB BHCOTa BHCTYITiB-BIIQJAWH TBUHTOBOI Ji-
HIT 3aJIMIIaJIack He 3MIHHOIO 1 cTaHOBWIA 2,5 MM. 3Ha-
YeHHs BHOpaHUX MapaMeTpiB I aHai3y MPOIUKTO-
BaHO TEXHOJIOTIYHUMH CKJIQJHOCTSIMH, IIIO TIOB'sI3aHi 3
MOXITHBOCTSIMH T€XHOJIOT1i TPHOXPOJIMKOBOTO 00KOUY-
BaHHs, KA 3aCTOCOBYETHCS [IPU BUTOTOBIICHH] TPYOH.
OTKe, BU3HAYCHHS ONTHMAIIbHUX TEOMETPUYHUX Xapa-
KTEPUCTUK TBUHTOMOIIOHUX TPYO 3BOJUTBCS O MO-
IIyKy ONTHMAaJIFHOTO KPOKY TBHHTOBOI JiHii. BucHO-
BOK PO ONTHMAIBHICTh KPOKY OyZe MoCTaBICHUH 3a
YMOBH MaKCHMAJBbHOI TEIUIOBOi MOTYXHOCTI, IO 37a-
THa PO3CIATH I'BHHTONOMIOHA TpyDa IpW BCiX iHIIMX
OJTHAKOBHX YMOBaX.

J1y1st nOCSITHEHHS! OCTABJIEHOT METH OYIIU MOCTaB-
JIeHI HACTYIIHI 3aBJIaHHS:

- po3podoutn  CFD-Mozmens  T'BHHTONOMIOHOT
TpyOH 3 pIBHOPO3BUHEHOIO TIOBEPXHEIO;

- TPOBECTH TECTOBI PO3pPaxXyHKH i OOUHCICHHS
TEIIOACPOJMHAMIUYHHX ~ XapaKTePHCTHK  JOCIITHHUX
TBHHTOIIOIOHUX TPYO;

- mpoaHainizyBatu 3a jgomnomororo CFD-mopeni
XapaKTEePUCTUKHU MIITHOCTI TaKUX TPYO.

4. MeTtoau J0caiIeHHs] CTPYKTYpPH Teuii B ce-
peAnHi TBUHTONOAI0OHOI TPYOH

[TpuBeneHnii HIWKYE aHaANi3 BUKOHYBaBCS 3a JO-
ITOMOTOI0 PO3POOIICHUX CKiHUeHHO-eneMeHTHIX CFD-
MojieNel TBUHTOIOAI0OHIX TPYO B CepeOBHIII Iporpa-
mHoro komiuiekcy ANSY S-Fluent. TToctaiena 3aaua
BHpIITyBaJlach B CTAI[iOHAPHIH MOCTAHOBII 3 JOTPH-
MaHHSAM BHMOTH JOCSTHEHHS HE3aJIS)KHOCTI pilIeHHI
BiJl IIUTHHOCTI pO3paxyHKOBOiI citku. [Ipm monmemo-
BaHHI 151 BCIX TUIIOPO3MIipiB BUOUPAINCH HE3MIHHUMHU
HACTYITHI PaHUYHI YMOBH:

— TeMIiepaTypa MOTOKY Ha BXOJi B TBUHTOIO/II-
OHy TpyOy tex = 26 °C.

— Temreparypa cTiHku Tpyou ter = 100 °C.

— BHUTpaTa IOBITPs Yepe3 TpyOy, AKa B MPE/ICTaB-
JICHOMY OOYHMCIIIOBaJPHOMY EKCIIEPHUMEHTI BHOHpa-
nack piBHOIO 9-1074, 91073, 3-102 kr/c.

30BHIMHIN BUTIAA (hparMeHTa CKiHIeHHO-eIIeMe-
HTHHX CITOK JOCIIDKEHHX THIIOPO3MIpiB TPYyO MpHBe-
JeHHl Ha puc. 2.

Cuctema piBHSHD, 1110 ONUCYIOTH MPOLECH IMepe-
HECEHHS IMITyJIbCY Ta TEIUIOTH BCEPEINHI IOCTIDKYBa-
HUX TpyO, BKIIIOYA€ PIBHSIHHSA HEPO3PHUBHOCTI, PyXYy i
eHeprii B ¢popmi PeliHonbICa HACTYITHOTO BUAY:

—— =0, 1

8Xj (1)

Ui g, @0 1P, 0f(, (0 O] 25l
82‘ 8XJ p@X, 8XJ j GXi 3
ot — ot ol|(v v )ét

—+Uj—=—|| —+ — . ©)
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a) 0)
Pucynox — 2. Cxinuenno-enemenmuna cimxka mooeii 28UHMONn00ioHoi mpyou 3 Kpokom 26uHmosoi ainii 8 mm (a),
12 mm (6) i 20 mm (8)

[Mpunyckaroun CrIafgHUM XapakTep Tedil B ja-
HOMY 00'€KTi, IO IOETHYE OCOOIUBOCTI, XapaKTEPHI IK
JUISL IPUCTIHKOBHX, TaK 1 JUIsl BUIBHUX 3CYBHHX Teuiif, 3
METOK 3aMHKaHHs 0a30B01 cucTtemu piBHsHB (1) - (3)
BUKOpHUCTOBYyBajlacst RSM Mozens pelHOIbACOBUX Ha-
npyxeHb. TypOynenTHuit uncno [Ipanaris s posr-
JSIHYTUX YMOB TpHiimMaiocs piBHuM 0,9.

UYucenbHe pILICHHS CHCTEMHU 0a30BHX 1 MOZAEIb-
HHUX PIBHSHBb I'PYHTYBaJOCS Ha HESBHOMY 3BHYaHHO-
00'eMHOMY IiIXOM1 3 BUKOPUCTAHHSIM IPOIEIypH KO-
pexuii Tucky COUPED. Po3paxyHkoBa 001acTh TIOK-
pUBaacs HepiBHOMIPHOIO, 31 3TYIICHHSM 0 CTIHOK Ka-
Hally TETPacApPUUYHOIO CiTKOK. Po3Mip MiHIMaIbHOTO
KPOKY BY3JIB CITKH BHOUpAaBCS BiAMOBIIHO 0 peKOMe-
Hpauii [6]. MakcumaibHa KiJIbKICTh OCEpeJIKiB, HE00-
XiHE I JMCKpeTH3allii po3paxyHKOBOI 00jacTi,
cknaino ~ 4 muH. J{ns Beix piBHSHB CHCTEMHU KpHUTEPiil
301KHOCTI pileHHs cranoBus 1075,

B)

5. Pe3yabTaTH A0CTiIzKeHHS] CTPYKTYPH Tedii B
cepeIuHi TBUHTONOAIOHOI TPYOH

5.1 Bepugikanis CFD-monedi

Ilepen moyaTkoM OCHOBHHX aociimkeHb 3 CFD-
MOJICJLTIO TBUHTOTIOAI0HOT TPYOH, MPOBOAMIOCH HOCITi-
mxennss CFD-mozeni rmaakoi OWTHAPUYHOT TPyOH
BHYTPIIIHIM JiaMeTpoM i JoBxkuHOIO0 (16 MM 1 500 MM
BIZIMTOBIZHO), IO CIIBIAAAIOTh 3 JOCHTIHKCHAMH MOJIC-
JIIMH TBUHTONOAIOHOT TpyOH. [locmimKkeHHS IPOBOIH-
JIOCH TIPH 3a3HAYCHUX Y M. 4 TPAaHUYHHX YMOBAX, MO-
Jeli TypOYJIeHTHOCTI 1 TIPH Til caMii MITBHOCTI PO3-
PaxyHKOBOI CITKH.

st MOpiBHSHHS Pe3yJbTaTiB YUCIOBOTO MOJe-
JIFOBaHHSI - IHTEHCUBHOCTI TEIUIOOOMIHY 1 aepoiMHaMi-
YHOTO OIOPY, TPH TypOYJCHTHOMY PEXHMI Teuil BUKO-
pHucTOBYBajach HpuBeaeHi B [7, 8] BijoMi po3paxyH-
KOBI 3aJIe)KHOCT!I:

Nu,, =0.021Re’’ Pr*(Pr, /Pr,, )O'25 g, L

| pwW?

Ap=§&———, @)

ac

[TompaBka Ha MOYaTKOBY IUISHKY | ||, BHOMpanach
3rigHo pexomenaii [7].

3TiIHO OIIHKH 1O MPUBEIEHUM 3aJISKHOCTSIM TI0-
XHOKa pO3paxyHKOBHX JTaHHX MO TETUNIOOOMIHY CKJIaZa€e
1,2 %, a mo aepoanHaMigHOMY omopy 5,8 %. Taxum
YHHOM, MOYKHa 3pOOMTH BHCHOBOK, HIO PO3pOOIIEHY
CFD-mozens MOXKIHBO BUKOPHUCTOBYBATH ISl pO3pa-
XYHKY TEIJIOOOMIHY 1 TiIpOJJMHAMiKH TBUHTONOIIOHUX

Tpyo.

d 2

0,31464
f=

Re0,25 ! @)
d
TemnoBa MOTYXHICTh BHU3HAYAETHCS MPOTPAMHO
3acobamu ANSYS-Fluent (puc. 2), nuisixom Bu3Ha-
YEHHSI €HTaJIbIIi1 TOTOKY Ha BXOi-BUXO/i 3 TBUHTOIIO-
nioHO1 TpyOu. Ha oCHOBI OTpMMaHMX JaHHWX PO3paxo-
BYBaJIMCh 0€3pO3MipHIi JIaHi 010 IHTEHCUBHOCTI TeTI-
J000MiHYy Ta aepoIMHAMIYHOTO OIipy NpUBEAEHI
puc. 3, 4.
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Pucynox — 3. Ananiz mennosux xapakmepucmux 26uHmonooioHux mpyo

Awnaii3 puc. 3 CBiUUTH, IO NPU Teuil MOBITPS B
JOCITIJDKEHUX Tpy0Oax criocTepirascs sik TypOyJIeHTHUI
Tax i MepexiJHUH PeKUM Tedii, PO IO CBIMYHUTH Xapa-
KTepHuii 371aM KpuBHX npu Regq = (8-12)-10°. Sxuii B
CBOIO Yepry MiATBEPIKYE 3POCTAHHS IHTEHCHBHOCTI
TEIJIOOOMIHY IpH TYpOYJIEHTHOMY pexuMi Teuii. Pe-
3yJIbTAaTH MOPIBHAIBHOTO aHaMi3y (puc. 3) TaKoX CBij-
YaTh, 0 Yy BUIAAKY 3aCTOCYBaHHS I'BHHTOIONIOHUX
TpyO IHTEHCHBHICTH TEIUIOOOMIHY 3pOCTa€ Maibke Ha
50 % MOPIBHAHO 3 IIAAKOI HUIIHAPUYHOIO TPYOOIO
Ti€l K JOBXXUHHM 1 30BHIIIHBOTO AiamMeTpy. Takox Mo-
JKHa KOHCTaTyBaTH, IO cepell JOCTIPKCHUX THIIOPO3-
MipiB TBHHTONONIOHUX TPyO HAWOUTPIIMNA TEIUIOBHUIMA

notik (19 BT) 3natHa poscisitu TpyOa, KpOK TBUHTOBOT
JiHIT 51K01 cTaHoBHUTH 8 MM. [[y1d 1iel TpyOu Takox xa-
pakTepHa Ounbiua moBepxHs TemiooOMiny (Ha 3%),
YHM JIs BCIX HIIUX TPYO.

3pocTaHHs IHTEHCUBHOCTI TEINIO0OMIHY HEpO3pH-
BHO TIOB'SI3aHE 3 POCTOM aepoJMHaMIYHOTr0 onopy. Tak
JUTS TBUHTONOAI0HOT TPYOH 3 KpOKOM TBUHTOBOI JIiHIT §
MM, 3pOCTaHHS IHTEHCHBHOCTI TerooOMiny Ha 50 %
CYIIPOBOJIKYETHCS POCTOM aepOIMHAMIYHOTO OHOpPY B
9...10 pazie. Ilpu mpoMy HEOOXiTHO BIAMITHUTH, IO
TBHHTOIIOI0HA TPpyOa KPOK TBHHTOBOI JiHii AKOI cTa-
HOBHTH 20 MM, KA 37aTHA HiABUIIUTH IHTEHCUBHICTH
TeroooMiny Ha 30 % mpu 0THOYACHOMY 3pOCTaHHI ae-
POIUHAMIYHOTO OIOPY B 5...6 pasis.

Eu

0,1 * * * E—
10000

1000

Rey

Pucynox — 4. Aepoounamiunuii onip e6unmonoodionux mpyo

ABTOpPH TOB'A3YIOTh TaKe 3HAYEHHS OMOpPY 30176~
IIEHHSM MICIIEBHX OTOpPiB, TOOTO 3 OUIBIIOIO KiJIbKi-
CTIO BUTKIB Ha 3a/1aHiii JoBxkuHi. ToMy rinOrHa BUCTY-
MiB-BIAUH 2,5 MM Ha TBUHTONOAIOHII MOBEPXHI € 3a-
BEJIMKOIO, OaxkaHO Oyio O 11 3MeHmmTH 10 1...1,5 MM,
SK peKOMEHIYIOTb aBTOpU podoTi [9].

Jani npuBeleHi pe3yiabTaTH aHANI3y CTPYKTypH
MOTOKY B CEpeAMHI TBUHTONONIOHUX TpyO. I1in Tepmi-
HOM "CTPYKTypa MOTOKY" CIiJ PO3yMITH CYKYyITHICTh
PO3MOIiTY MBUIKOCTEH, TEMITEpaTyp, BEKTOPIB cepe-
HBOT Ta TAHTEHIIIMHOT MBUIKOCTI, & TAKOX JIiHIH TOKY
B CEpeIWHI JOCTIKYEMHUX TBHHTOIOMIOHUX TpyO. 3a
norioMororo 3acrocyBanas CFD-meToniB Buime mepe-
paxoBaHi PO3MOIIA BH3HAYAIOTHCS B 00’ €Mi TBUHTO-
noaioHo1 TpyOu. Matepiain npuBeieHUH HUXKYE 103BO-

JIUTH OUTBII TIOBHO ITOCIIAUTH TiApOAMHAMIUHY Kap-
TUHY T€Yii B TOCIiJHUX TBUHTOMOIIOHMX TpyOax i Bij-
TBOPHTH CXEMY Te€4ii MIOTOKY B cepeAnHi TPyOH, 1110 J10-
3BOJIHTH TOSICHUTHU 32 PAaXYHOK SKHUX IIPOIECiB BiIOY-
Ba€ThCS 3POCTaHHS TEIUIOBIIAYi.

ITpn xoHcTpyroBaHHI (opMH T'BHHTONOAIOHOT
TpyO BHBOIMIOCH MPHUITYIIEHHS PO T€, IO IHTCHCHUB-
HICTh TEIUIOBiAIaui Oy/e MiABHUIYBATUCS 32 PaxXyHOK
BUXPOYTBOPEHHS y BHCTYIaX-BIIaJHHAX TBUHTOIOIIO-
HOT TpyOH, TOMY Pe3yIbTaTH YHUCIOBOTO JOCIiKEHHS
CTPYKTYpHU TIOTOKY B TBHUHTOTIOMIOHHMX TpyOax, sKi
oTpuMaHi ans ¢ikcoBaHoro uwncia PeifHonbaca
Re = 3,5:10%, w0 BiAnoBizae cepeHLOBUTPATHIM MIBH-
JIKOCTI TMTOTOKY 4 M/C, IpeACTaBIIeH] B IUIONIWHI SKa TIe-
peTuHae TBipHY BUTKa (pHC. 5).
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Sk CBiMIUTH pUC. 5 TOJIe TEMIIEPATYP JOCHUTH OJI-
HOpIJTHE — HE CIIOCTEPIraeThcs 3HAYHUX 3a TUIOMICIO
30H 3 TIOHIDKEHOIO TEMIepaTypolo sSKi BUHHKAIH O B
HACIIIOK yTBOPEHHMX 3aCTiMHMUX 30H. AHANI3 JaHWUX
pHC. 5 TaKOXX CBITYHTH, IIO JIiHII TOKY IIOTOKY MEpeK-
PYUYIOTBCS MiXK COOOI0 CTBOPIOIOYH T€OMETPHIHY (i-
Typy Ha 3pa3ok cmipaii. Y BUCTynax-BHaJHHAX IBUH-
TOTOAIOHOT TPyOH B3a€MO/Iisi BUXOPOBOI'O JUKTYTa 1 HE
3aKpY4EHOT0 s/pa MOTOKY MPU3BOIUTH JI0 CTBOPEHHS
TPUBUMIPHOTO BUXODY, KU 00€pTAETHCS MPOTH 4aCO-
BOI CTPIJIKH 1 epeMilLy€eThCs B3JJOBXK BiCl TpyOH.

AHai3 1aHUX pHC. 5 TAKOX CBIAYMTH PO TE, II0
YTBOPCHHH BHXOPOBHH JUKI'YT 3MILIYETHCS SK BIIIHO
BITQJIMHU TaK 1 J0 11 CTIHKK B HANPSIMKY PyXy OCHOB-
HOro noToKy. IIpu voMy MacmTab BUXOpY 3HAUYHO MEH-
MU YUM IIAPUHA BUCTYITy-BIAJUHN ITIOBEPXHI IBHH-
TOBOI TPYOH, IO MPU3BOAUTH 30 301TBIICHHS JTOKAb-
HUX IIBUAKOCTEH IOTOKY MOONN3Y CTIHKH TpyOH.
BkazaHa oOcraBMHA [O3BOJISIE OpraHi3yBaTH JIOCTYI

0.00 X =

ARt el
Pucynox 5 — Poznodin memnepamyp i cepeoHix weuokocmeti

XOJIOTHOTO TEIUIOHOCISI JI0 HArpiToi CTIHKH TEII000-
MIHHOT TIOBEPXHIi, 0 TIO3UTHBHO BiTOOPaKa€ThCs Te-
IUIO TIepelaBajbHUX XapaKTePHCTUKAX TBHHTOMIOIIO-
HOi TpyOH B HiJIOMY.

[IpuBeneHi BrIe BUCHOBKH MO0 PO3BUTKY TEUii
B 00’eMi TBHHTOIONIOHOT TPyOH TOBEpXHA SAKOI Mae
KPOK I'BHHTOBOI JiHii t = 8§ MM cnpaBeuuBi ai1st TpyoO,
KPOK I'BUHTOBOI JIiHIT AkuX ckianae 12 1 20 MM (puc. 6
i 7). BixmiHHOCTI MOYMHAIOTHCS B MacuITabi i po3ranty-
BaHHI BUXOPOBOTO JDKI'yTa Y BUCTYNAaX-BIaJUHAX I'BH-
HTOIO/IIOHOT MMOBEPXHI TPYOH.

Tak y rBUHTONONIOHOT TpyOU HOBEPXHS SKOi Ma€e
KpOK TBUHTOBOI JiHii t = 12 MM, BUXOp, 1[0 yTBOPIO-
€TBCS Yy BIAAMHAX-BUCTYNAX TBHUHTONOAIOHUX TpPyO
3MIIY€eThCA 10 iX BEPIIMHHU 1 Ma€ MacmTad OIM3pKuit
10 paniycy 3a0KpYIJIeHHs IPH BEpPIINHI BUCTYITy-BIIa-
JIVHA TBUHTOIIOAIOHOI moBepxHi. [10Tik BiIbHO TOTpa-
IUTSIE€ B TIPOCTIp BIIAJAWHU 1 KOHTAKTYE 3 HATPITOIO CTiH-
KOIO.

Posnogin temnepartyp
oepeyHoMy nepepisi Tpyou

= =

6 YEHMPAIbHOMY NONEPEYHOMY nepepisi

26UHMONOOJIOHOT MPYOU, a MAKOIIC 6EKMOPIE 0CEPEOHeHOI WBUOKOCME 8 KYMax GUCMYNIG-6naour mpyou 3
KPOKOM 286UHmMOo80i ainii t = 8 mm

s rBUHTONOAIOHOT TpyOM 3 KPOKOM I'BHHTOBOI
ninii t = 20 MM, BUXOp, PO SKUil ilIUIa MOBA HE YTBO-
PIOETBCS, @ 3POCTaHHS IHTEHCHBHOCTI TEIUIOBiIIadi
(TTIOpiBHAHO 3 MIIIHAPUYHOIO TPYOOIO) IOB’SA3aHO 3
CTBOPEHHSIM MEXaHi3MIB, 5IKi NIEPEIIKO/PKAIOTH PO3BH-
TKY 1 MallOyTHOMY 3IMKHEHHIO MPUMEXOBHUX MIAPiB,
SIKi pPO3BUBAIOTHCS HA CTIHKAaX TBHHTOIOMIOHOT TPpyOu.
Lle mpu3BOAUTH 10 3MEHIIEHHS TEPMIYHOTO ONOPY Te-
TUIOBIJ/1a4i 1 MOKPALICHHIO TEIUIOBUX XapaKTEPHCTHK
TpyOH B 11iIOMY.

Bkazana Bumie o6craBrHa, MO0 TpaHCHopMaIlii
CTPYKTYPH MOTOKY BHACIIIOK 301IbIIIEHHS] KPOKY TBH-
HTOBOI JiHIi sika popmye popMy TpyOH, CBITINTH PO
3MEHIIIEHHS aepoiuHaMiyHoro omopy. JiiicHo, mms
IBHHTONOAIOHNX TPYO 3 KpOKaMH 'BUHTOBO] JIiHiT 8, 12
120 MM Ju1s1 JOCSITHEHHSI CEPEAHOBUTPATHOI IBHIKOCTI
4 m/c moTpiOHO 3a0e3neyuTH INepenaj TUCKY BiAIo-
BimHO 124, 78 1 54 Ila. 3abirarouu Briepen, HEOOXiTHO
KOHCTaTyBaTH, 110 IajKa NUIIHAPUYHA TpyDa 3 TUM
K€ BHYTpIIIHIM aiamerpom Mae omip 14 Ila.
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OTprMaHa CUTYyAIlis € JOCUTHh HE OJHO3HAYHOIO —
3 omHOTO OOKY TBHHTOIOAIOHI TpyOM 3maTHI po3ciaTn
CYTTEBO OUTBIINI TEIDIOBUH MOTIK HiK TIAAKI IAIIHII-
pUUHi, 3 APyToro 00Ky BOJIOIIIOTH BUCOKHM aepoInHa-
MigYHEM oropoM. Takwif pe3ynbTaT Mae MpOCTe MOosC-
HEHHS — Tedis B TaKWX TPyOax 3a3HA4YCHOI HOBXHHHU
500 MM xXapakTepHa JJs MOYATKOBOI MUISHKH. 3TiTHO
BIJOMUX JIITEPAaTypHUX JNaHUX JUISI LMTIHIPUYIHOT
TpyOH, TOBXKHMHA IUISTHKH TiAPOAMHAMI4YHOI cTabiniza-
uii Bu3Havaethes 3 ymoeu L = 50d, e d — BHyTpinnHii
niameTp TpyOu. Y BHIAAKY JOCITIHKEHOI B pOOOTI 1U-
JMHAPUYHOI TPYOH MAaEMO CTAOLTI30BaHY TEUIkO — TUM i
TIOSICHIOETHCSI 3HAYCHH 11 aepOAMHAMITHOTO OTIOPY.

[TincymoByrouH BHIIE CKa3aHe, MOYKHA KOHCTATY-
BaTH, 10 (hopMa TBHHTOIONIOHOT TPyOH HO3BOIIIE Op-
TaHi3yBaTH PyX TEIUIOHOCIS B3JOBX T'BHHTOBOI JIiHil,
TP OJJHOYACHOMY TIepeMIIITyBaHHI SIK IPUCTIHHMX II1a-
piB Tak i sapa MOTOKY, IO B HiJIOMY IPHU3BOIATH JO
3HAYHOIO MIiJBUIIEHHS IHTEHCHUBHOCTI TEIIOBiAmauil
MOPIBHSHO 3 IVIAJIKOI0 HUTIHAPHYHOIO TPYOOIO TOTO K
nmiamerpy. ['BuHTOmONIOHI TpyOM 34aTHI BinBeCTH
Maiixe B 2-Ba pa3u OUIbLINK TEIUIOBHH MOTIK, HIXK TJ1a-
JKa TpyOa. Aje BoioaitoTh B 6...10 pa3 OinbimnM ae-
pomuHaMigHEM omopoM. [lpu oMy, Ha 3pOCTaHHS iH-
TEHCUBHOCTI TEIIOBIANAaul BIUIMBAE TUIBKH MOKIIH-
BICTh OpraHi3alii pyXy B3I0BX TBUHTOBOI JIiHiT — 3MiHa

2,3664e-6

KPOKY CYTTEBOTO IiJIBHIIEHHS TEIUIOBOTO IIOTOKY, IO
PO3CIIOETHCS HE BUKIIHKAE.

OKpiM TEIUIOBHX XapaKTepPHCTHUK po3podieHa
CFD-mojenb 3qaTHA BUBHAYUTH XapaKTEPUCTHKU Mill-
HOCTI. B SIKOCTi WX XapaKTepUCTHUK BUOPaHO 3HAYCHHS
PO3TOALTY HAPYKHB 1 IepeMillleHb MaTepialy CTIHOK
TpyOM BHACHiJOK Iil TeMmeparyp HOTOKY 1 THCKY Ha
CTIHKY.

PesynpraT 0GUMCIICHHST PO3NOITY HaNpyXXeHb 1
nepeMilieHb MOJIeNi TBUHTONOIIOHOT TpyOu 3 KPOKOM
IBHHTOBOI JiHIi 12 MM mpeacrasieHi Ha puc. 6. s
BCIX IHIIMX JOCTIDKEHUX (POPM TTOBEPXHI 'BUHTOIIO/I-
OHMX TPYO (KpOKH TBHHTOBOI JIiHi1 SIKUX CTAHOBIATH 8
i 20 MM) piBeHB HAIIPYT i IepeMileHb Maiike He Biapi-
3HAETBCS, TOMY 3 METOI0 3amoOiraHHs IepeBaHTa-
)KEHHS TeKCTY BOHH HE ITPUBOAATHCSL.

AHauti3 puc. 6 CBIIYUTH PO Te, IO IS 3HAYCHHS
nepenany TucKy 74 Ila, mpu cepenHiit TeMmepaTypi cTi-
HkH 48 °C crocrepiraeTbesi HallOIbIIe MepeMileHHs
Matepiaiy cTiHOK Mozeni B 5-10°° mm. Ile Binnosinae
HanpysxeHH:0 1300 ITa.

Jlnist IOpiBHSHHSA B TafKii UATIHAPUYHIA TPyOi
(puc. 7), Hanpy>KeHHs, 1110 BUHMKA€E BHACIIIOK JIii HAJI-
JUIIKOBOTO BHYTPIITHHOTO TUCKY cTaHOBUTH 480 I1a.

[ surface Integrals

1,7748e-6

o

1,1832e-6 Report Type

Field Variable

5,915%e-7 [Areaweighted average

=] [pressure... B

0Min Surface Types

exhaust-fan
fan

Surface Name Pattern

Save Output Parameter...

BB [totalpressure

Ij Surfaces E[E]

[|Highlight Surfaces
d Average (pascal)
72,7655

0,000
0,025

0,050 0,100 (m)
0,075

Pucynox 6 — Po3nooin nanpysicens i nepemiugenv mamepiany cminok CFD-modeni eeunmonodionoi mpyou 3
KpoKom 28unmoeoi ninii t = 12 um
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F= 0,024 m?

CKOpOCTb
NnoToKa W, =
4,265 m/c

SHTanNbNus
hBX =
35174,992
Lx/kr
hex =
24707,63
LDx/kr

pacxop G =
0,0009 «kr/c

lMepepaBae
MbIN

Tennoeou
MoTOK

Q=948Br

296,39
198,04
99,695
1.3474 Min

0,200 (m)

0,000 0,100
0,050 0,150

0,200 (m)

Pucynox 7 — Posnooin nanpye i nepemiugernv mamepiany cminok CFD-mo0eni enaoxoi yunindopuunoi mpyou

Po3risHeMO aHAMITHYHUN PO3B’ 30K 3aaadi Jyis
IAAKOT [T HAPUYIHOT TPYOH, SIK TOHKOCTIHHOT 000J10-
HKH.

[To3HaunMo pajiyc KpUBUHH B3/I0BK MEpHIialib-
HOTO HAIpPsSIMKY Om, paliilyc KpUBHHH PajiajbHOTO Iie-
peTUHY O, TOBIIMHA 000JIOHKH O, P — BHYTpIlIHIN THCK

Buaciok cumetpii camoi 000JIOHKH Ta HaBaHTa-
JKCHb B MEPUIIabHUX MEPETHHAX JIIOTh TITBKU HOP-
MaJIbHI PO3TATYIOUN HANPYXEHHS Ot, SIKi Ha3BEMO KO-
JIOBUMH. B K0JI0BHX Iepepizax MaroTh TAKOXK MiCIie HO-
pMaibHi HaPY>KEHHS Om —MEPHIIOHAIIBHI.

3 piBHsiHHs Jlannaca:

c; © P
tyxm_ ’ (@)
Pt Pm O
OTPUMAEMO:
— = —,3Bigkm: Oy = ——— (5)
Pt
Jlns BU3HAYCHHS Gm BIICIKAEMO TTOTIEPEYHIM TIe-
pepizoM YacTHHY TPyOH Ta CKJIaJa€MO PiBHSHHS PiIBHO-
Baru:
P.n-R®—c,-2-1-R-8=0, (6)
3BIIKA
P-R -
Oy =—"TT
m
2-9

MepuiaabHiomTa Ot Hanpy)XeHHS B Takid TpyOi
crani. [lopiBHIOIOUN OmTa Of MOMi4a€EMo, IO Ot B JIBa
pasu OLIbIIe 32 Om, TOMY pYWHYBaHHS Oyie TBIPHOI.

G||3V :\/Gt2+cﬁ]—ct-cm S[G]

IepeBipky Ha MII[HICTh MOXKHA TIPOBECTH 3a €HE-
pretudHOi Teopii MiHOCTI (Teopis Mizeca):

®)
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[Tpu mopiBHIHHI Pe3yJabTaTiB pO3paxyHKy 3a ¢o-
pMyIoro (8) Ta 3 YUCENMLHUMH Pe3yIbTaTaMH, OJIepiKa-
HUMH 32 JOMOMOTOI0 TPOTPAMHOI0  KOMILICKCY
ANSY S makcnmansHa moxudka He mepeBummna 3,5%.

6. BucHoBKH

Bukopucrani B pobori meroqu CFD monento-
BaHHS JI03BOJIMIIN JJOCSITTH TIOCTABJICHOT METH. A came:
MpoaHalli3yBaTH XapaKTepHI riApoArHaMivHi o0JacTi,
IO JTO3BOJISIOTH MOSICHUTH MEXaHI3M IHTCHCU]iKaIil
TEIJIOOOMIHY B cepeArHi IBUHTONOAIOHOT Tpyou. Oc-
HOBHI BUCHOBKH TI0 TIPOBEJICHII pOOOTI HACTYIIHI:

1. BupimeHHs TECTOBOI 3aadi y BUIIISAI IIPOTHO-
3yBaHHs Teyii B TIagKid IUIIHAPUYHINA TpyOi mOKa-
3aJ10, LIO TIepeIaj THCKY BU3HAYCHHH 32 PO3PAXyHKO-
BUMH EMIIIPUYHHMH 3QJISKHOCTSMH 3 ypaxyBaHHAM
HONpPaBKU Ha MOYATKOBY TiIPpOIMHAMIYHY IUITHKY MO-
BHICTIO 30iraetbcs 3 nauuMu CFD-MoaemtoBanHs.

2.B yMoBax 3a0e3nedeHHs HE3MIHHOI ceperHbO-
BUTPATHOI IIBUJKOCTI MOTOKY, ONTHMAILHUM KPOKOM
TBHHTOBOI JTiHIi € KPOK 8 MM T'BHHTOIOMIOHI TpyOH 3
NpU IHOIMX HE3MIHHMX IMapamerpax 3JaTHi po3cisiTa
Maiie B JIBa pa3u OUIbLIY KUIBKICTb TEIUIOTH.

3.B 1BOX mociimKeHUX THIIOPO3MIipiB TBHHTOIO-
nioHUX TpyO (KpoKW rBUHTOBOI JiHiT § 1 12 MM) 3poc-
TaHHS IHTEHCHBHOCTI TemiooOMiHy Ha 44...50 % cy-
NPOBOJKYETHCSA POCTOM ACPONMHAMIYHOTO OIOPY B
9...10 pasis.

4. TBunTOTONiIOHA TpyOa KPOK TBHHTOBOI IIiHIi
sikoi cTaHOBUTH 20 MM, 3/aTHA IiJABMIATH 1HTEHCHB-
HICTh Term1000Miny Ha 30 % mpu OAHOYACHOMY 3pOC-
TaHHI aePOJANHAMIYHOTO OMOpPY B 5...6 pasis.

5.Ha ocnoBi manux CFD-MonemtoBaHHS CHOCTe-
piraetbcs HaiOLIbIIE MEpeMIillIeHHsI MaTepiany CTIHOK
mozieni B 5-10% mM. B reunTononi6Hux Tpy6ax ue Bi-
nnosigae Harpysi 1300 Ia, Toxi sk AT MATIHIAPHIHOT
TpyOH

OuiHYM TpoBeJeHY PoOOTY, MOXHA CTBEp-
JDKYBATH, 110 PEe3yNbTaT € TONEpeIHiM, TOOTO He Bpa-
XOBY€ TEIUIOBIAIa4y 3 30BHIIIHBOT OBEPXHI 1 HE PO3-
KpHUBA€E YCi MOKIMBOCTI PIBHOPO3BUHEHOT TBHHTOIIO i~
OHOT MOBEPXHI TOMY JUIsl OTPUMAaHHSI BUCHOBKY HIOJO
npodeciiiHoi NPUIATHOCTI T'BHUHTONOAIOHHX TpPYyO 3
PIBHOPO3BMHEHOIO TOBEPXHEIO MOTPIOHI JI0JATKOBI
EKCIIePUMEHTH.
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T'aiioaituyk Bikmop Bacunvitosuu

O00KMOp MEXHIYHUX HAYK, npoghecop, 3a8idysay Kageopu meopemuyHol MexaHiKu,
Kuiscokuii Hayionanvuuti Yuisepcumem Byoisnuymea i Apximexmypu

Komenko Kocmanmun Edyapoosuu
acnipanm kagheopu meopemuiHoi Mexamiku,

Kuiscokuti Hayionanvuuti Yuisepcumem Byoisnuymea i Apximexmypu

Tkauenxo lean Anamoaniiiosuu
3ACMYNHUK 2eHePAIbHO20 OUPEeKMopa,
Misxcnapoonuii gucmagkosuii yenmp

MATHEMATICAL METHOD OF DIAGNOSTIC TECHNICAL CONDITION OF THE LARGE-
SCALE
BUILDING STRUCTURE
MATEMATAYHUAN METO/ JIATHOCTUKHU TEXHIYHOI'O CTAHY BEJIMKOPO3MIPHOI
BYJIBEJBHOI CIIOPYIA

Summary: Theoretical researches are performed and the analytical analysis of the problem of technical con-
dition of building structures is resulted. The characteristic features of modern monitoring systems are formulated.
The example of operating monitoring system is shows. Importance of using indicators of frequencies and forms
of natural vibrations is noted. The finite element model of large-scale building structure is developed.

Key words: automated monitoring system, static monitoring, dynamic monitoring, frequencies and modes of

vibrations, finite-element model.

AHoTanis: BUKOHaHO TEOpETHYHI JIOCIIKSHHSI Ta NPUBEICHO aHATITUYHUN aHaJi3 MPOOJIeMU TEXHIYHOTO
crany OyaiBenbHUX criopyl. ChopMyspoBaHi XapakTepHi 0COOIMBOCTI CydacCHUX MOHITOPUHIOBUX cucteM. Hage-
JICHO TPUKJIA]] AIF0Y00 MOHITOPHHTOBOI CHCTeMH. BiiMideHa BaXKITUBICTh BUKOPHUCTAHHS MOKAa3HHKIB YacTOT i
(opm Bi1aCHMX KOJIMBaHb. P03p0o0iieHa CKiHIeHHO-eJIEMEHTHA MOJIETIb BEJIMKOPO3MIpHOi Oy 1iBEIbHOT CLIOPYIH.

Kniouosi cnosa: aBroMaTH4HA CHCTEMa MOHITOPUHTY, CTATHYHUNA MOHITOPUHT, ANHAMIYHUI MOHITOPHHT, Ya-
CTOTH 1 (hOpMH BIIACHUX KOJIMBAHb, CKIHUEHHO-EJIEMEHTHA MOJIEIIb.

[ocTtanoBka mpodaemu. HopmatuBamu 6e3nekn
BIJIMIOBIZAIbHUX OYiBEIbHIX 00’ €KTIB 0araTh0oX KpaiH
pErJIaMeHTYEThCSI BUKOHAHHS MOHITOPHHIY TEXHIid-
HOTO CTaHy 1IIMX 00’€kTiB. B YkpaiHi 1ii BUMOTH po3mo-
BCIO/DKYIOTBCSI Ha 00 €KTH I1’TOi KaTeropii CKJIaaHo-
cri, kacis Biamosinamsaocti CC2, CC3. [1, 2].

Pa3om 3 TuMm, cyuacHuii cTaH niei npobiemu cBij-
YHUTH MPO BiJICYTHICTh THUIOBMX YHiIBEpPCAIbHMX MOHI-
TOPHHTOBHX cucTeM. Tomy noBoxuTHcs abo 3acToco-
BYBaTU BJIACHI PO3pOOKH, a00 BOPUCTOBYBATH PO3PO-
Oku iHmUWX ¢ipM, ajanTyrOuYd iX A0 HOPMAaTHBHHUX
yMmoB. Hampukinan, Benukopo3mipHa OyaiBenbHa CIIo-
pyna MiXHapOJHOTO BHCTaBKOBOTO IIEHTDPY, BiIIoO-
BIIHO JI0 SIKOT BUKOHYIOTHCS HAIlli JOCHTIIDKEHHS, B
2012 p. 6ymna obyiagHaHa aBTOMAaTH30BAHOIO CHCTEMOIO
CTaTUYHOTO MOHITOPHHTY TE€XHIYHOTO CTaHy ii Hecy-

YUX KOHCTPYKIiH, po3po0iaeHoT PpaHIy3bKO0I0 KOMITa-
Hieto SOLDATA ra HarionansHuM reorpaidHuMm iH-
cturytom ®@pantii (IGN). Ii npuniun po6otu rpyHTy-
€THCS1 HA BU3HAYCHHI [10JIOXKEHb KOHTPOJIFOEMUX TOUOK
CIIOCTEPE)KEHHSI 3 BUKOPUCTAHHSIM TEXHOJIOTII Jiazep-
HOT'O HaBEJICHHSI 32 JIONIOMOT'00 BUCOKOTOYHOT'O Te0/Ie-
3WYHOTO 00J1aJJHAHHA Ta MAKeTy CIIEIiaJIbHOTO Iporpa-
MHoro 3a0e3neueHHs. CTpyKTypa Ta B3a€MOJisl CKJa-
JIOBUX YacCTMH CHCTEMH 1 KOMYHIKallis 3 IHIIMMH
cucTeMaMu npuBesieHa Ha puc. 1. KoHTposs BUKOHY-
€TBCS TI0 85 TOUKAM CIIOCTEPEKEHHS, BU3HAYCHNX Ha
KOHCTPYKIISIX CIIOPYIH.

L5 cucTema, HE TUBISYNCH HA i IPOTPECUBHICTS,
BioOpakae HampyXeHO-1eQOpPMOBAHMIA CTaH JIUIIIE
OKpeMHUX KOHCTPYKLIH i BHKOPHUCTOBYE MOKA3HUKH
CTaTHYHHUX XapaKTEPUCTHUK.
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Pucynox 1. Cmpyxmypa ma 63aemodisn ckaadogux yacmur ACM 3 6paxy8anusam aumoz agmomamu3o8anux
cucmem panHb020 GUABNIEHHS 3A2PO3U GUHUKHEHHS HAO36UYAHUX CUMYAYill Ma ONOGileHHs HACENeHH
(CPBHCO):

ACL]C- agmomamu3o6ana cucmema YyeHmpaibHo20 CNOCHEPEICEHHS,

HTO- nynem mexuiunoeo oocnyeosyeanns, IIK30- nynvm xepysanns 30nanvHum onogiwenuam, Kil-
KOMymayitiHuil npucmpit,

TACL]O- mepumopianvha agmomamu3o8ana Cucmema YeHmpaniizo8ano2o OnoGieHH s,

110- npucmpiii onogiwenns, KT310- kinyesi mexniuni 3acobu, JJI11- osxcepena nepsunnoi ingpopmayii, BY- 6nox
ynpaseninus, TCRA 1201-momopu3oganuti maxeomemp

Bimomo, mo iHCTpyMeHTaIbHHUN MOHITOPHHT 0e3
OIOpH Ha 3iCTaBJICHHS 3 HAOOPOM aJanTyeMHUX Mare-
MaTHYHHUX MOJIeNIel Oy IiBeIbHUX 00’ €EKTIB MaE BUMAI-
KOBO-0€33MiCTOBHHMIA XapakTep i He BiJoOpaXkae peaib-
HicTh TpoOiemu. CTBOpEeHI MapaMeTpU30BaHI MOAETI
BHUCOTHHUX OyJiBENbHUX KOMIUIEKCIB MiATBEPIKYIOTh
MpPaBWIBHICTH Takoro miaxoxy [3]. IHmmmM acmekrom
SBJSIETbCS. BUKOPHMCTAHHS JMHAMIYHUX IOKa3HUKIB
criopyau (4actot i (opM BIACHUX KOJIMBaHb Ta JIOTa-
pudMivHOTO AEKpEeMEeHTY 3aracaHHs KosmBaHsb). Li mo-
Ka3HUKH XapaKTepH3yIOTh II100aNbHIH CTaH CIIOPYIH 1
PEKOMEHAYIOTHCS PSIIOM MPOBITHUX (DaxXiBLIB JUIS 1M~
POKOTO BHKOpHCTaHHA [4, 5, 6].

Crermdika BeTHKOPO3MIpHUX OyJiBENBHUX CIO-
Py (CIOPTHUBHHUX KOMIUIEKCIB, BUCTABKOBHUX IIEHTPIB,
iHGPACTPYKTYpH NPOMHCIOBUX O0'€KTiB) TOTpedye
BpaxyBaHHS HUIOTO PNy iHIIUX (AKTOPIB TaKUX SK:
pi3HOBHJ KOHCTPYKIIMHHX pillIeHb, BIUIUBY TEXHOJIO-
TIYHUX NPOLECiB, IO BiOYBaIOThCSA B CIIOPYax, 30B-
HIIIHI BIUIMBM HaBaHTa)KeHb, i TOMY 3HA4YHO BiJpi3Hs-

€TBCS BiJl BUCOTHUX OyxiBerns 1 criopyn. Kpim toro, mi-
ama3oH JIECATH MEPIINUX BIACHUX YaCTOT TAKUX CIIOPY/I,
10 He TepeBHINy€e B Oarathox Bumankax 1 ['m, motpe-
Oye 1OIaTKOBOI MepeBipKH e(PEeKTUBHOCTI BHUKOPHUC-
TaHHS JUHAMIYHHAX [MOKA3HUKIB.

[Ile omxna mpobyieMa moJsTae B CKIAAHOCTI BiJ0-
KpEMJICHHS BIUIMBY BHIAIKOBUX (POHOBHX (akTOpiB
TaK sSK BOHH YacTO 3HAXOJSATHCA IOPsAI 3 IHIIMMHU
00’€KTaMU 1 X BUCOTa HE MEPEBUILYE MO3HAUKY +30 M.

Hini i meronn po6oTn. OCHOBHUM 3aBIaHHSIM
JOCITIJKEHHS CTaJI0 CTBOPEHHS MaTeMaTHYHOI MO
BEJTMKOPO3MIPHOT OYAiBETbHOT CIOPYAH JUISI BUKOPHUC-
TaHHA B CHUCTEMi MOHITOPHHTY ii TEXHIYHOTO CTaHy.
ITepenbavanacy mepeBipka aJeKBATHOCTI CTBOPEHOL
MOJIeJi Ta OIliHKa €(PEKTUBHOCTI OIIHKH TEXHIYHOTO
cTaHy OyaiBeNbHOI CIOPYIX 32 MOKa3HUKAMHU JTUHAMI-
YHUX XapaKTePUCTUK (IacTOT i GOpPM BIACHHUX KOJIH-
BaHb).

OCHOBHUMH BHUMOTaMH JIO PO3pPOOIIOBAHOI MO-
JIeITi SIBJISUTUCh MaKCHMAIbHO MOXIIUBE BiOOpakeHHS



Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #1(17), 201

Lm
7 2. 107

TEXHIYHOTO CTaHy KOHCTPYKIIH Ta yHiBEpCaIbHICTh
MOJIETI.

ba3oBuM METOOM CTBOPEHHSI MAaTEMATHUYHOI MO-
JIEJTl ABIABCS METOJ CKIHUEHHUX €JIEMEHTIB.

3arampHa cXeMa MOICTIOEMOI CHOPYIH IIpPHBE-
JIeHa Ha puc.2

(N

HocaigkeHHs Ta orpumani pesyabratu. CKiH-
YeHHO-eJIEMEHTHA MOJIeb OyaiBiIi mepexdadana MOX-
JUBICTh PO3PaxyHKy ii Hampyx)eHO-1e(hOpMOBaHOTO
CTaHy, CTIMKOCTI i AMHAMIKHM NP HAHOIIBIIT HECTIPUAT-
JIMBUX CIOJYYCHHSIX PO3PaXyHKOBHUX HaBaHTaXEHb
(Tabmn.1, Ta6mn.2).

Pucynox 2. 3azanvna cxema mooentoemoi 8enukoposmipHoi cnopyou

Po3paxyHKH BEIHCH 32 JOMOMOTOK0 IPOrPaMHOTO
komiutekcy Femap with NX

Nastran. BukopuctoByBaBcsl 4YHCEIbHUN METOJ
po3B’si3Ky aubepeHialbHIX PIBHSIHb — METOJ CKiH-
YEHHUX €JEMEHTIB. B SKOCTI OCHOBHMX HEBIJOMUX
NIPUMMAJIUCh: TIEPE

Tabmuug 1.
HaBanTaxkeHnHns B cKiHueHHO-eJJeMeHTHil Moaei
Homep
HaBaHTa)XCHHS B HagantaxxeHHs

MOonemni
L1 Bracna Bara
L2 BracHa Bara oropoKyr09i KOHCTPYKIIH (TOKPUTTS, CTIHOBOTO

f\]"f\ﬂf\Tl"\l’fﬂLl’U(]’\

L3 TexHoJOTIYHE (Bara CTallioOHAPHOTO OOJIATHAHHS)
L4 KopucHa (Bara mozeii Ta o0JlalHaHHS B 30HaX 00CITYTOBYBaHHS
L5 Cuirose
L6 Birpoge no oci X
L7 Birpose npotu oci X
L8 Birpose npotn oci Y
L9 Birpose no oci Y

MIIIEHHS Ta HOBOPOTH BY3JIB PO3paxyHKOBOI
cxeMH. Tul CKIHUEHHOTO €JIEMEHTa BU3HAa4yaBcsl HOTo
reoMeTpUYHOI0 (opMOI0, paBHIIAMH, 110 BU3HAYAIOTH

3aJIEXKHICTh MK IEPEMIIIEHHSIMH BY3JIiB JaHOTO eje-
MEHTa Ta By3JIaMH CUCTEMH, (PI3MIHNMH 3aKOHAMH, BH-
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3HAYAIOUMMH 3aIeKHICTE MiX BHYTPIIIHIMH 3yCHII-
JSIMH Ta BHYTPIIIHIMH TIepEeMillleHHIMH, HabopoM Ta-
pameTpiB (>KOPCTKOCTEH), IO BXOIATH B OIUC JAHOTO

3aKOHY. Y 3B’A3Ky 3 MM KOHCTPYKIiS 3a/aBanachk y
BUIIIAAI IPAAATHOMY JI0 IIEOTO METOLY.

Tabmmg 2.
CnoJiyueHHs] HABAHTaXKeHb
Howmep cro-
Jy4eHHS Ha- o .
BAHTAKCHHS B CrionryueHHs (KOMOIHAIIisT) HABaHTA)KEHb KoedimieHt yn
Mozei

Cl 1,0x(L1)+1,0(L.2)+0.95(L3)+0,9(L5)+0,9(L6)
C2 1,0x(L1)+1,0(L2)+0.95(L3)+0,9(L5)+0,9(L7)
C3 1,0x(L1)+1,0(L2)+0.95(L3)+0,9(L5)+0,9(L8)
C4 1.0x(L1)+1,0(L.2)+0.95(L3)+0,9(L5)+0,9(L9)
(O8] C1*1.25 1.25
C6 C2*1.25 1.25
C7 C3*1.25 1.25
C8 C4*1.25 1.25

Ha puc. 3 HaBeneHi CKIaIHI MEPETHHH OKPEMHX
€JIEMEHTIB, IX T€OMETPHYHI 1 (Pi3W9IHI XapaKTSPUCTUKH,
mo OynM 3acTOCOBaHI B CKIHUCHHO-CGJICMEHTHIH MoO-
Jedi.

Awnaii3 npyxHoro nedopMyBaHHs KOHCTPYKIIi Ha
KO>KHOMY KpOIIl peasli3yeThCsl pO3B’sI3aHHAM CHCTEMHU
JIiHEapU30BaHHUX ANreOpaluHUX PIBHSHB ISl CKIHYEHO
- enleMenTHOT Mojieni [7-10]

[KKAu}={Af }—{r}, €

ne [K] — nineapu3oBaHa MaTpHILs )KOPCTKOCTI
CHCTEMH; {AU} — IIyKaHUIl BEKTOP HPHUPOCTY Iepe-

MIIICHB; Af — BEKTOP NMPHUPOCTIB 33AaHUX CUIT; {T
p TIpup

Do

NASTRAN

Cross Section Definition

(@ Standard

General Sectian...

S — size

-71 Stress Recovery

1<) 3
2 (<[> 4
3 4 Reference Point

Orientation Direction (y)

JUp
[] change Shape Draw Sectio @ Left ) Right
Compute Shear Center Offset ) Down

Compute Warping Constant

Original

— BEKTOp HEB SA30K. Y 3B’SI3KY 3 THUM, 1110 32 I€IKOi KOM-
OiHallii BHYTPIIIHIX CHJI TONEPETHHOTO HaBaHTa-
JKEHHsI, KOHCTPYKIIisi MOXKE BTPATUTHU CTiHKICTh, 0YyJI0
JIOCITIJDKCHE BHUITyYyBaHHS €JIEMEHTIB KOHCTPYKIIi Ha
OCHOBI IIOCTAHOBKH MPOOJICMH HA BIIACHI 3HAUCHHS IS
JIiHEapU30BaHOI CUCTEMH alreOpaiuHuX PiBHIHB

K+ 4L =0, 2)
ne K — marpuus skopcTKoCTi Uil HeHANpyKeHOi
KOHCTpYKii; L — pi3HOCTOPOHHS MaTpHLs >KOPCTKO-

cri; A

. — IIyKaHi BIIACHI 3Ha4YEHHs IapaMeTpa HaBaH-

Ta)XeHHS ([TapaMeTpa MepeIHaBaHTAXCHHS); TIPSIMI Ty-
KM 03HA4aI0Th 3HAK OOYHCIICHHS BU3HAYHHKA.

Defire Property - BEAM Element Type. rm‘ =x7]
) Tite Material 1.Cr 20 FOCT105088 = @
Color 110 Layer 1 HemProperty Type...
Property Values Stress Recovery (2 to 4 Blank=Square)
T: d Be End A
| [ Tapered Beam 5 %
| Area, A 0.00971666 | 0.
| EndAl 0.0729998 0.363279
Moment of Inertia, I1or [zz 4707855 | 0.
2 00725002 -0.36327%
I2orlyy 0.00019473 | 0.
3 0135 0.00272057
M2orlzy 9.2018E-10 | 0.
4 0135 0.00272057
Torsional Constant, 1 6.22883E-7 | D.
¥ Shear Area 000308121 0. 0. .
ZShear Area 000255099 0. 0. 0.
MNonstruct masslength 0. 0. 0. 0.
| Warping Constant 0. 0. 0. 0.
Perimeter 1.823332 0.
¥ Newtral Axis Offset 0. 0.
ZNeutral Avis Offset 0.124973  -0.12473
Load... ] [ Save... ] [ Copy... ]
& = = —
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Cross Section Definition |2 [ Define Property - BEAM Element Type @
(@ Standard NASTRAN
e 4 LW CocTasHoe cevere Tp 200 160%5 Material 3..C243 MOCT27772488
2 General Section...
Size Color 110 Layer 1 Elem/Property Type...
Property Values Stress Recovery (2 to 4Blank=Square)
[ Tapered Beam End A
o - v z
=== Area, A 0.00433081 | 0.
EndA1 -0.0644636 0.0958084
Flip Horz Flip Ver Moment of Inertia, [1orlzz 3.2738%E5 0.
2 2 014685 0.0766533
orlyy 1792145 |0
3 0125537  -D.0750695
2orlzy L7876 |0,
Stress Recovery 4 0125537 0.0766862
Torsional Constant, 1 3.3586%E-5 0.
1| <] > 3
Y Shear Area 0.00213388 0. 0 0.
2 [ <[> 4
7 Shear Area 0.00169424 | 0. 0. 0,
3 h Reference Point
_ Nonstruct mass/length 0. 0 0. 0
Orientation Direction {y) )
Warping Constant 0. 0 0 0.
J'Up -
[E] Change Shape 5 ) Left  Right Perimeter 0.845318 | 0.
Compute Shear Center Offset @ Dawn ¥ Neutral Avs Offset 0.00077945  0,00077345
Compute Warping Constant
empuiE HEming tonstan Zheutd Axs Offset 004339 .0043093 R
Original x Lo
(o | [ooee | [ome | [ J[ ca |

Pucynox 3. Enemenmu cxnaoenozo nepemumy:
a - osymasp 3 yxunom noauys I 36 (FOCT 8239-89)ma weenep 27V (IOCT 8240-97) 6 - mpyba 200x160x5
(I'OCT 30245-94) ma kymnuk 200x110x3

Yacrot Ta (HOpPMH BIACHUX KOJNUBAaHb BH3HAYa-
IOTBCSl HA OCHOBI YaCTOTHOTO aHai3y. PiBHAHHS pyxy
€JIEMEHTIB KOHCTPYKIIi1 3aIUCYIOTHCS B MATPHUHIH (O-

pmi
[MNu}+[KKHu}=0, €)
ne [K] ta [M] — BiZHOBigHO MaTPHIli KOPCTKOCTI
Ta Mac, IO BioOpaxaroTh MPYKHI Ta iHEPIiHHI Xapa-
KTepUCTUKH KOHCTpyKii; {U} — BexTop muHamiunmx

nepeMilieHb; TOYKaM¥ HaJl OyKBOIO ITO3HAYEHO aude-
PEHLIOBaHHS M0 Yacy.

[Ticins BpaxyBaHHS TapMOHIYHOTO 3aKOHY BJac-
HUX KOJMBaHb KOHCTPYKIii aHaJi3 CHCTEMH PiBHSIHb
pyxy (3) 3Boauthcs mo npodaemu Lltypma-JliyBimsa
JUTst anreOpaiuHol cucTeMu

K+ ALl f=0, ()
ne { i} — BJIACHHH BEKTOP (MOJa KOJIHBAHB), IO

BIAINOBI/Ja€ BIIACHOMY 3Ha4Y€HHIO (KpyroBa 4M ILUKIi-
YHa 4acTOTa).

OO0uncIIeHHs BIaCHUX 3Ha4€Hb 1 BEKTOPIB IS pi-
BHSIHB (4) 3111iCHIOBAIOCH 32 JONIOMOI0I0 MeToza JlaH-
1oIIa.

ITepeBipka ageKBaTHOCTI CKiHUEHHO-EIEMEHTHOI
MOJIeTi BUKOHYBAJIach 3a JIOIIOMOTOI0 MOPiBHSUIBHOTO
aHaJIi3y IOKa3HMKIB 3yCHIIb B €JIEeMEHTaX KOHCTPYKIIiH
Ta 4acToT i popM BIIACHHUX KOJIMBAHb Oy/iBIIi, po3paxo-
BaHMX 32 JIOTIOMOT'0I0 CTBOPEHHX MOJIEIeH B IIPOTrpaM-
Hux kommuekcax NASTRAN Tta SCAD.

komruiekci SCAD 3a paxyHOK IpH€eIHaHHS Ta T1e-
PETBOPEHHS CTaTUYHNX HaBaHTakeHb L2 ta L3 B macu.

AIEeKBaTHICTE MOJENENH OIHIOBajIach 301KHOC-
TTIO PE3yIIBTATIB, PO3PAXOBHUX MIPOTPAMHAMHE KOMILIE-
kcamMu NASTRAN i SCAD Tta 1ogaTkoBUME HOPiBHSH-
HSIMH HaTYPHHX IOKA3HHUKIB YacTOT BIACHUX KOJMBAHb
3aMipSHUX €KCIEPHMEHTAIBHO.

[Nepenbavanocs, Mo 301KHICTh BEIIMIHH PO3pPaxo-
BaHUX Pi3HUMH KOMIUIEKCaMu, Oy/ie aJcKBAaTHO Xapak-
TepU3yBaTH CKIHYEHHO-EJIEMEHTHY MO/JIelIb, a HaTYpPHI
Pe3yJIbTaTH MiATBEPAKYBATH a00 BIIXUIISATH e TIepe/l-
GauyeHHs.

Bupa3zHUKOM CTaTUYHHMX XapaKTEPUCTUK OyJu
OCBOBI 3yCHJUIL B €JEMEHTaX MiAKPOKBIHOI (epmu
[1D-6 (puc. 4), a TMHAMIYHI XapaKTEPUCTUKH MIPECTA-
BISUTMCH BEJIMYMHAMH TPHOX IEPHIMX YaCTOT OCHOB-
HOTO TOHY KOJIUBaHb CIIOPYAH.

Sk moxxHa Gauntw (Tabm. 3, Tabn. 4), pi3HHII Be-
JIMYMH TIOKa3HHUKIB BUSIBHJIMCH MAJIO3HAYHUMH, a €KC-
HeprMeHTalIbHA TIepeBipKa IiATBepAnIIa IPaBUIIbHICTh
PO3paxyHKiB.

B MopanbHOMY aHauizi, Mpy BU3HAYEHHI BEJIMUUH
napameTpiB BIACHHUX YacTOT, MOCTIHHI HaBaHTaKCHHS
BiJl OTOPOJKYBaNbHUX KOHCTPYKMiH (L2) Ta TexHoMO-
riune HaBaHTaXeHHs (L3) mpuenHyBamuch 10 OCHOB-
HOi MacW KOHCTPYKWii y HpOrpaMHOMY KOMIUIEKCI
NASTRAN 4epe3 HEKOHCTPYKLIiHHI MacH, a y mporpa-
MHOMY
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Tabmus 3

ITopiBHAHHS 3yCHJIb B eJleMeHTaX MiAKPOKBsiHOT pepmu IIdD6 mix Hicto cnoydeHHs HABAHTAKEHb
C1=1,0x(L1)+1,0(L2)+0.95(L3)+0,9(L5)+0,9(L6) po3paxoBaHi B pi3HHX MPOrPAMHHX KOMILIEKCAX

[To3moB>XHI 3ycHIIIS B €NIeMEeHTaX (pepMu
No SCAD NASTRAN o SCAD NASTRAN
eNEeMEHTa 3ycps N, T 3ycHmnis | Pisupms, % |emementa|  SYCHIIIA Sycumns | Pizupms, %
N, T N, T N, T

1 -99,00 -100,51 0,75 9 187,38 195,58 2,14
2 261,52 271,46 1,87 10 -81,80 -84,97 1,89
3 -86,90 -84,85 1,19 11 -302,77 -311,43 1,40
4 -73,55 -73,89 0,23 12 72,39 75,85 2,33
5 -75,23 -73,66 1,05 13 341,32 351,92 1,45
6 -200,08 -207,70 1,86 14 383,55 395,04 1,47
7 173,91 176,94 0,86 15 57,66 59,31 1,41
8 -313,69 -311,43 0,36 16 -13,39 -76,01 1,79

HatypHi BeTMunHN BIACHUX YacTOT 1 BiAIOBiTHI
iX HampsAMKH KOJMBaHb (IKCYBaIUCH ceiicMocTaH-
uiero ZET 048-C, a po3mmudpoBKka pe3yabTaTiB BUKO-
HyBaJach 1Mo MeToauli KuiBChKOro HamioHaNIbHOTO
YHIBEpCUTETY OYyIIBHHLITBA i apxiTeKTypu. Bumipio-
BaJINMCh BIOPONIPHCKOPEHHSI HECYYMX KOHCTPYKLIH B

pearpHOMY Yaci 3 MOJAIBIIO IX 00pOOKOTO Ta BU3HA-
YEHHSM BEJIMYHMH BIACHUX YaCTOT CHOPYAH. 3apEeCT-
poBaHi BiOporpaMu KOJIMBaHb 00POOIISITUCH TPOTPaM-
HuM 3abe3neueHnuam ZETLAB SEISMO 3a momomo-
rOI0 CIEKTPAJIbHOTO aHaNi3y METOAOM JUCKPETHOTO
neperBopeHHs Dyp’e.

Tabmuus 4.
YacToTH BJIACHHUX KOJUBAHb CHOPYAH
YacToTa BIaCHUX KOJUBaHb, ['11
Homep | Pospaxynkopa 3a nanumu pe-
TOHA "2~ | 3yjpTaTiB PO3PAXYHKIB Y HpPO- ExcnepuMeHTaNbHa 32 JaHUMH HaTypHHUX BHMi-

CTOTH IPAMHUX KOMILJIEKCaxX PIOBaHb
SCAD NASTRAN

1 0.506289 0.492079 0.49-0.51

2 0.556190 0.538250 0.53-0.57

3 0.660833 0.668650 0.66-0.69

OTpuMaHi CHEKTpU BIACHUX KOJHMBAHb CIOPYAH
(puc. 5) aHami3yBamUCh 3 METOI0 BU3HAYCHHS YACTOT
BIINOBIAFOYMX OCHOBHHMM IiKaM Ha CIIEKTporpamax,

SIBIISIFOUMXCSI HACTIIKOM BIITYKY KOHCTPYKIIT Ha 30B-
HIIIHI JKepera JHHAMITHOT .
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0016
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0.4042 045 0.49 053 056 06063 067 07073 076 020583 085 09093 035 1 1.02 1.06 1.03 1.12 116 1.21.23 1.26 131.33 Ty
Pucynok 5. Cnexmp 61aCHUX KOIUBAHD 8ENUKOPOIMIPHOL CHOPYOU

AHani3 HanpsMKiB BJIAaCHUX KOJHMBaHb CHOPYAU

IPU TPHOX MEPIIUX YACTOTAX IOKAa3aB, IO BOHU 3Mi-
HIOIOTBCS IIPH 3MiHI BEJIMYMHU IIUX 4acTOT (puc. 6).

N
0933 .

0333

0.267

02

0133

S 0.0867
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Tax, mpyu KOTUBAHHAX 32 TEPIIO0 BIACHOIO Yac-
tororo (C1=0,492079 T') migBuIeHa YacTHHA OJIOKIB
b ta B - «XBuna» Ta 3HMKEHa yacTHHA OJI0KY b pyxa-
IOTHCA MOCTYNAJBHO B OJJHOMY HAIIPAMKY B3J0BXK OCi
X (puc. 9 a). IIpu KoNMMBaHHIX 3a APYTOI0 YaCTOTOIO
(C2=0,538250 T'm) «XBwiss» Ta 3HIKEHAa YacTHHA
650Ky b pyxaroTbcst B30BXK 0ci X MPOTHIIEKHO OJIUH
BIZIHOCHO Jipyroro (puc. 9 6), a KOJIMBaHHS 32 TPETHOIO
gactotoro (C3=0,668650 I'm) cympoBOIKYETbCS Ha-
KIIQJIaHHSIM TOBOPOTHUX PYyXiB «XBIWI» IO IEHTPY,
B3JIOBXK 11 IO37J0BXKHBOT OcCi (pHc. 9 B).

6
Pucynox 6 @opmu enacuux xorueansv cnopyou MBL]:
a — npu nepwiti wacmomi C1=0,492079 I'y; 6 — npu opyeiti wacmomi C2=0,538250 I'y; 6 — npu mpemiti
yacmomi C3=0,668650 I'y

0.938

0932

@

o

0327

0.261
0196
0131

0.0653

UyTnuBiCTh pearyBaHHS Ha 3MIiHM JUHAMIYHUX
XapaKTEepUCTUK KOHCTPYKIii OyAiBENbHOI CIOPYAN MO-
JICTFOBAJIMCh Ha MPHKJIAJaX MOMXIMBHUX KOHCTPYKIIH-
HUX MOPYIIEHb Y BUIJISJI NPOCIAaHHS IPYHTOBOI OC-
HOBH TIiJi KOJIOHAMH BEJIUKOMPOJBTHOI MiJKPOKBSIHOT
(dbepMH Ta MOSIBY IUIACTUYHOTO IIAPHIPY B 3’€JHAHHI
KPOKBSIHOI (hepMH 3 KOJIOHOFO. [I0Ka3HUKaMH SIBIISUTUCH
BEJINYMHY BIIACHHUX YaCTOT T4 YMOBHI aMILTITyIY KOJIU-
BaHb PO3pax0OBaHi B MOHITOPHHTOBHX TOYKaX CIIOPYAH.

B o0ox Bumazakax (tabiu. 5, Tabn. 6) cKiHYEHHO-
eJIEMEHTHA MOJIeNIb JIEMOHCTPY€E €(EeKTUBHICTS 1 CBiJI-
YHUTH TIPO MOXJIMBICTH 1 BUKOPUCTAHHS B CHCTEMI MO-
HITOPUHTY TEXHIYHOTO CTaHYy CIIOPY.IH.
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TaOmums 5.

Beanuunu TPHOX NNEPHIMX BJJACHUX YACTOT CIIOPYAH

Bennuuna TPbHOX MEPHINX BIIACHUX YaCTOT CIOPY/IH, I'm

YacroTa pu yMOBHOMY ITOLIKO/PKEHHI KOHCTPYKIIT
i Tpocinausst rpyHTOBOT [TnacTnuHmii WapHip B 3'€AHaHHI
Howep mnacrol Hactora npu octosH depmu D7 Ta KgnoI})H/I Tm? K2
“acToTH HOPMATHBHOMY i kononamu tumny K1 P y
CTaHi CIIopyaH . . . .
Benmauna Bigxunenns Big Bemmauma BigxuneHnus Big
HOPMaTHUBHOTO HOPMAaTHBHOTO
JaCTOTH o YacTOTH o
cTany, % crany, %
I 0,492079 0,474712 3,7 0,489095 0,6
II 0,538250 0,531578 1,3 0,531731 0,7
111 0,668650 0,620372 7,8 0,668066 0,08
Tabmuus 6.
YMmoBHi amnutityan ¢popM BIacHUX KOJMBAaHb B MOHITOPHMHIOBHX TOYKAX CIIOPY/AM NPH Mepuriif yacToTi
YMOBHa aMILTITY/I¥ BJIaCHUX KOJHMBAaHb MPH MEpIIii YacToTi
YMOBHI aMILTITYIU TPH BIAXUIICHHSIX BiJl HOPMATHBHOTO
CTaHy IPH YMOBHOMY IOIIKO/KEHHI KOHCTPYKIIi{
Howmep Howmep alxs/[]ll'\{/[;if;;;n [Ipociganas rpyHTOBOT l'_[J'IaCTI/I‘I.HI/II\/'I IapHip B
) BIIACHOI OCHOBH 3'eqnanHi epmu D7 Ta
MOHITOPHHIOBOT BIIACHHX 11 KOJIOHAMH THII KosoHH Tumy K2
TOUKH HacToT! | gonuBaHb TIPH Y Y
HOPMaTUBHOMY BiaxunenHs Bigxunenns
CTaHi CIOPY/IH Bennaunaa BiX Benuunna Bif
aMIUTITYIM | HOPMATHBHOIO | aMIUTITYJH | HOPMAaTHBHOTO
ctany, % crany, %
MTI I 0,30561 0,33676 10,2 0,33128 8,4
MT2 I 0,43025 0,48886 13,6 0,44082 2,46
MT3 I 0,33498 0,24059 39,2 0,43279 29,1

BucnoBku. CTBOpeHa CKiHYEHHO-EJIEMEHTHA MO-
JIeNTb BEIMKOPO3MIpHOT Oy/iBEbHOI CIIOPYAH aJeKBa-
THO BiJoOpakae HarpyxeHul 1 nedopmariitnuii craH.

[ligTBepKeHA TOMIIBHICTD 1 €PEKTHBHICTH BUKO-
pHCTaHHS TIOKa3HHUKIB 4acTOT 1 ()OPM BIACHHX KOJIH-
BaHb B CHCTEMI JIarHOCTUKU TEXHIYHOTO CTaHy BEJIU-
KOPO3MipHUX OYHiBEIBHIX CIIOPY/I.

Jnst po3paxyHKiB 3a JIOTIOMOTOI0 CKiHUEHHO-€eJIe-
MEHTHA MOJIeJli JMHAMIYHHMX TOKa3HHKIB CIIOPYAU BHU-
KOHaHa Bepudikamis po3po0iIeHOT MoJieli 3 ypaxyBaH-
HSIM TIOCTIHHMX HaBaHTaXXE€Hb: OTOPOKYBAJILHUX KOH-
CTPYKIIH Ta TEXHOJIOTIYHOTO HaBaHTAXXCHHSI.
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ALGORITHMS FOR CALCULATION OF SC OF THE SWH
AJITOPUTM PACYHETA KOJIUVIEKTOPA COJIHEYHOI'O BOJOHATI'PEBATEJIA

Summary: The article is dedicated to a simplified methodology of calculation of SC of the SWH offered by

us in natural conditions of Absheron Peninsula.

Key words: Solar collector, solar radiation, heat capacity, tank accumulator, technological process.

AHHOTa].[l/Iﬂ: B craTtee npeajgaracTesa ynpoueHHass METOANKa KOJUIEKTOPAa COJIHCYHOI'O0 BOAOHAIPEBATECIIA B
MNPpUPOJAHBIX YCIOBUAX AHHIepOHCKOFO HOJ'IYOCTpOBa.K/Z}OI{e&Jle C1064. COITHEYHON KOJIJICKTOP, COJIHEYHAasd paau-
arusi, TEMI0eMKOCTh, 0aK aKKyMYJISITOp, TeXHOoornueckuii mpomecc. One-dimensional stationary matter of a heat
transfer along arc surface of the SC stands on the basis of the calculation method of the integral characteristics and

temperature areal |

Deficient side of model clearly follows that the
matter of temperature area change on SC is examined
without link of temperature change of liquid into the
tubes.

The authors used method of finite numerical se-
ries to solve a task. The solve of two-dimensional equa-
tion of the heat transfer have carried out in cross-hatch
with application of local one-dimensional scheme. It
has been used the matching method to solve the alge-
braic equation system.

The realization of offered algorithms have con-
ducted in PL/I language. The functional model SPLINE
is used by us for simplifying of task and optimization
of calculation of the mathematical model.

Let's study tubular SC SWH with parameter Bi<1
due its less thickness plate than its length and width by
which it is possible ignoring temperature gradient of
plate on its thickness. In this case temperature area of

the collector can be defined by a two-dimensional heat
transfer equation:

@wﬂz +om

dt (1)
Here o — the coefficient of heat conduction: Z —
temperature, X, y- the space coordinates, t -period;

_ 0z, 5z the Laplace  Operator,
ox*  oy?
Sn—0Q

free limit; Sn is an absorbed solar en-

$=
cp

ergy flow; Q=Kesr (Z-Zenv) heat loss to the environment
; K - the coefficient of heat transfer; ¢ — specific heat
volume; p — density; & — thickness; eff.- — efficiency.

If there is temperature and velocity of water in the
inlet of the collector identically and the incident on flow
solar energy has been identically distributed along the
surface of the collector, then one can examine area of
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temperature only into the pipe and the abutting plate
with one side according to the symmetry law.
The limit conditions is found follows:

YA
28 50 | y=oamd(Z = Z,,)

az
y=L= U

Iy ©)

Here, o is the heat exchange coefficient; A — the
heat transfer coefficient; d - diameter; m - liquid; L is
half of distance between collector pipes. t

In the following relations we use effective quanti-
ties of specific heat capacity and specific density of a
plate to take into consideration influence of specific
heat capacity of pipe materials on thermal processes:

Cor.” P20 -V =Cp pyt Vi -pc V()

Here, pl.- plate of collector; t — tube; V — capacity.

The flow of solar energy absorbed by a S, plate
and the effective coefficient of heat transfer off a plate
to the ambient environment through a transparent ob-
stacle are determined based on the algorithm with con-
sideration for features of a collector and its mounting
location.

The values show that heat loss fallen on the y axis
may be ignored:

aZ

G_y | =0 0
a0z
B__}’l E=HIOL 0

(4)

o diaelly + (|ﬂx|= + "ﬂ}’lr)

Here insul. denotes insulation.
Area of heat in liquid (coolant) of SC of SWH is
described by a one-dimensional equation of energy:

Cppp PF( Zi:? + Wz—z):de(z- Zn)(5)

With primary (prior) conditions:
Zn (0, X) = Zmo (X) (6)
With the limit conditions:
Zm (t, O) = Zmiinlet. (t) (7)
Here, F — cross sectional area ; U — a moistened
parameter, 0 - primary, the inlet - inlet. If one examines
SC SWH as an arcuate tube, we will get peak efficiency
of an arc:

K== -0 @

SKadd.
A
Temperature in arc length is nearly constant,
therefore in the small values of kq application of a one-
dimensional equation of heat conduction for general
temperature is possible to the y coordinate with satis-
factory accuracy:

F2 _cpor Yz 2z

C —=C - — U -

PEac =P %) ™9
With primary conditions Z(0,x) = f(x) (10)
Solution (5) and (9) gives a possibility to deter-

mine the temperature area in SWH SC.

Functional SPLINE method has been used and de-
termined error to solve systems of differential equa-

tions (1) - (5) and (5) - (9).

Here A O =to<t1<...<t:=T

(11)
At 0 =Xy <X1<....<Xp=0
Ay:0=yo<yi1<...<ym= L
I8¢ ]l = max (t—te- 1)
1<k<1
A Il = max (i —Xi- 1)
1<i<1
"ﬂ}’ " = max (yj-Yj- 1)
1<j<m
It= 10 || |Ad| = 0,1
n=100 || ||A«| = 0,01
m= of 1000 || [|Ay]| = 0,001 (11)

A calculation of parameters of a cubic function
SPLINE is made in a SPLINE subroutine. To calculate
SPLINE values with help of subroutine SEVAL func-
tion is possible if its coefficients are defined by a
SPLINE subroutine.

Programs in "TURBO — PASKAL" languages are
used for realization of proposed algorithms.

The calculations are made for SC SWH with the
following characteristics: The length of a collector 1,9
m, the width 0,9 m, the distance 0,16m between pipes,
the diameter of pipes 15 mm, thickness of plate and
wall of the tube is 0,5mm , plate and pipe material is

duralumin, insulation with mineral wool with thickness
0,1, one glass cover. SC angle of inclination is 400, its
location 40° north latitude.

In case of two-dimensionality, the initial calcula-
tion to an established regime was carried out with a
constant solar energy (650Bt/m?) flow and a constant
environmental temperature (27°C). System's warm-up
period to regime is 580sec. During this time mean ab-
sorbing surface temperature is increased for 5% and
temperature of liquid in a system — for 48,5%.
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Analysis of received results based on cases (one-
dimensional and two-dimensional) shows the differ-
ence between them no exceeds the limit 5-6%, which
corresponds to made values K, = 0,48.

In the real devices an accumulator tank connects
with SC which allows to increasing of level of the sys-
tem operation temperature and hot-water supply a con-
sumer with specified temperature. For description of a
process in an accumulator tank a mathematical model
is used with average parameters on volume of a tank.

0z
(CpV)m —= = (ch)m (ZW)EX - (ch)m(Z )Eh[x. - GS(ZmS - ZCS)

ot
v 075
(cpV)s at

Here, S- the surface of a heat exchanger, the out.-

output, the . side of a tank, W - the speed of relo-

cation of water (coolant); the 6 — tank accumulator
(storage tank).

The calculations are passed for SB (tank accumu-
lator - collector) with a natural — thermosyphon water
circulation. Velocity of the circulation is determined
from an equation of hydraulic loss and Archimedes'
Power (upthrust).

The flow of temperature fallen up a collector is
moving by a proportionality.

_tv

H = Hpax sin (1

) (14)
g
Here, ty is time of sunrise; tgy is the duration of a
day; N is length of a collector.
Maximum concentration of a flux of solar radia-
tion Hy.x — 650 Br/mM2. Ambient temperature changes

tnC“

= ﬂ(z‘mﬁ - Zcé‘.) - 6_ (Zcﬁ - Zoc)

(12)
Ay

(13)
for 32° C- 20 OC in a linear regularity from 7 o'clock
toll and from 20:32 to o’clock remains unchanged,
then around 18 o'clock reduces to 20° C.

Changes of temperatures and speed of water cir-
culation in a system during all day are introduced in
Figure 1 and 2. SC collector surface temperature
reaches to maximum at 14-15 o'clock in day, the heat-
ing in the tank accumulator continues until 16 o'clock,
as a result of which its temperature is increasing to 68°
C. Change of speed of water circulation in collector
pipes is determined by change of a difference of tem-
peratures of liquid in the input and output of the collec-
tor pipe and this difference is maximum at 12 o'clock.
Coefficient of efficiency of device ~of 55% in 8 hours.
The proposed method of calculation of an algorithm
gives a possibility to calculate thermal processes in SC
with constant and variable parameters in time of the en-
vironment, which in its turn makes possible its uses in
a design and optimizations of solar collectors of the
SWH.

47

27

0

T
8 10

T +——p
14 16 T

Figure 1. A dependence of speed and temperature of liquid in pipes of a collector of a tank accumulator -
collector system
1-The SC plate is x = 1,9 m; on the 2- nd it is x=0 alike; 3- is liquid at the outlet off SC; 4 - is liquid in the tank
accumulator of the SWH ; 5- is velocity of liquid in SC pipes.
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Figure 2. Distribution of temperature of a SC plate to width In conclusion, it should be noted that the presented
method of calculation and optimization of a technological process of hot water supply was applied for creation
of the combined structure of SWH + wind-driven powerplant (WPP) for the purpose of improvement of sanitary-
hygienic conditions of rural (dacha) population. One can use the method of calculation successfully also in
project organizations as well.
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KaHOUOam mexHiYHUX HayK, 0oyenm Kageopu 2iopomexHiuno2o 6ydisHuymaa,
Xapriscokuii Hayionanvuuil ynigepcumem 0y0igHUYmMea ma apximexmypu

banaoaii E.A.

HayKosutl cnispobimHux Kageopu 2iopomexHiuHo2o 6yoisHuymad,
Xapriscoruii Hayionanvruil ynieepcumem 0yo0isHuymea ma apximexmypu

THE COMPLEX OF THE PROBABILITY ASSESSMENT OF THE RISK OF ACCIDENTS ON
THE EXAMPLE OF CONCRETE DAM OF DNIEPER HYDROELECTRIC POWER
KOMILJIEKCHA MTMOBIPHICHA OIIHKA PU3UKY BUHUKHEHHS ABAPIN HA
MPUKJIAJII BETOHHOI T'PEBJII JJHITPOBCHKOI I'EC

Summary:

Key words: concrete dam, reliability, rock bed, the risk of an accident.
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AHoTanin:

Knrouogi crosa: 6eTonHa rpediis, HAAIHHICTD, CKeJIbHA OCHOBA, PU3WK BHHUKHEHHS aBapii.

IocTanoBKa mMpod/eMH. 3araTbHOCBITOBOTO I10-
IIMPEHHS 3a3HaB PO3BUTOK HMOBIPHICHUX ITiIXO/iB
IIOAO OIIHKH HATIMHOCTI Ta Oe3meKku OymiBeTbHIX
KOHCTPYKLIH 1 CIOpy/1, sIKi 3aCHOBaHi Ha CUCTEMHill Te-
opii HaifHOCTI CKJIaJHUX TEXHIYHUX cucteM. Hopmu
MPOEKTYBaHHs YKpaiHU Ta IHIIMX KpailH pEeKOMEHMY-
I0Th 3aCTOCOBYBATH 1]l YaC PO3paxyHKyY HaIiHOCTI Ti-
JPOTEXHIYHHUX CHOPY. i MiAX0AH.

B cydacHMX HOpMax IpPOEKTYBaHHS Ta B TEXHIY-
HIf JiTepaTypi HeMae anmpoOOBaHHMX MMiIXOMIB IIOJO
KOMIUIEKCHOI HMOBIpPHICHOT OIIHKM PHU3WUKY BUHHUK-
HEHHS aBapiii Ha OCTOHHUX TpaBITAIMHUX TPeOIIX.
Tomy po3poOka KOMIUIEKCHOT WMOBIPHICHOT OIIIHKH
pPU3UKY BUHHKHCHHS aBapiii Ha OCTOHHHUX TpaBiTalliii-
HHX IpeOisiX € BaJIMBUM Ta aKTyaJbHHUM 3aBJaHHAM
[1].

AHaJti3 OCTaHHIX J0CTizKeH b i myOJaikamiii. Psin
aBapiif OETOHHUX I'paBITAlIHHUX TPeOEIIb HA CKEIbHUX
OCHOBaX MiJIITOBXHYJIH PO3IIISIHYTH po0iieMy Haaii-
HOCTI TaKUX rpedeb.

VY 21% BunajkiB i 6eTOHUX rpedenb YHHHUKOM
MOMIKOJDKEHb  CIIyTYBAJIM BHYTPIIIHS €po3is  Tija
rpe0Ii i HefOCTaTHIN OTip CTIHKOCTI Ha 3CYB TI0 OCHOBI
[2—3]. HaituacTime BigMOBH BinOyBasucs Ha rpedisx
3aBBUIIKU 10 30 M — mpuban3Ho 70%, 3aBBHIIKH BiJ
30 M g0 60 M — 22%, 3aBBuIKHU Bijg 60 M 10 100 M —
4%, 1 — 4% [4].

CratuctuuHi AaHi [5] cBimuaTs, mo 70% BiaMOB
BEJIMKHUX Tpebelib MpUTaMaHHI IPeOsIsiM 3aBBHUIIKU HE
6inbme Hixk 30 M. J{ns rpebens 3aBBuiiku 15-20 M Bi-
JICOTOK BigMoB cknazgae 50%, 20-25 M — 16%, 25-30 m
— 6%, 30-35 M — 16%, 40—45 M — 6%, 45-50 M — 12%,
55-60 M — 3%. bimpm 50% BigMOB Takux rpeberb BU-
HUKAIOTh YHACIIJIOK MEPErOBHEHHSI BOJOCXOBUII i
Jac MOBEHIB 1 MaBOJKIB.

[lepBUHHUMK YMHHUKaMH PyHHYBaHb OCTOHHHX
rpaBiTAIlIfHUX TPeOelb € MOMIUTKU i Yac MPOEKTY-
BaHHA — 7%; HEAOCTATHICTD JIOCIIPKCHHS BIaCTHBOC-
TEH Ta CTPYKTYpH OCHOBHU — 6%; HEOCTaTHS CTiHKIiCTh
rpedITi IpoTH 3¢yBY 1O OCHOBI — 27%; HaaMipHa (ib-
Tpauist OCHOBU — 7%; BHYTpIIIHS €po3is OCHOBH —
20%; crapianasg 6eToHy — 6%; TIepermOBHEHHS BOJOCXO0-
BUINA BHACHIJOK CTUXIHHUX MPHUPOTHHUX (aKTOPiB —
7%; TOIIKOIXEHHS yCTOIB CTHXIHHOTO XapakTepy —
20% [6-7].

BTOpHHHI YHHHUKH MOMIKOIXKEHb — IOMUIIKU [IPU
NPOEKTYBaHHI CTaHOBIATH 7%; HagMmipHa QinbTparis
OCHOBH — 7%; HaIMipHI1 PO3TATYIOU] HANPYKEHHS B OC-
HOBI BepXoBOro Biakocy — 7%; HemocTatHiil omip Oe-
TOHY IMKJIIYHOMY 3aMOPOKYBAaHHIO — BiJITAaBaHHIO —
7%; HagMipHa BOZONIPOHHUKHICT OeToHY — 7%; HaMi-
pHI po3TAryroui HampykeHHS B OetoHi 14%; mopy-
IIEHHS CTPYKTYPHO{ MiITHOCTI IPYHTiB OCHOBH apKOBHX
1 6araroapkoBux rpedenb — 7%; iHm ynHHENKN — 44%
[8-9].

CTaTUCTUYHUM aHaJi30M aBapiii Ha TpedIIsIx 3aii-
Mamucs M. Xurnepiennep (CIIA, 1933 p.), A. 'enb-
tdep (CPCP, 1936 p.), x. llepapn (CILA, 1963 p.),
E. I'pynep (IBeiinapis, 1963, 1967, 1973 pp.), A.

I'yoe (®panmis, 1979 p.), I'. Mapunse (Kanama, 1982
p.), X. bnaitan (ABctpamis, 1983 p.), A.®. Cunbseiipa
(Bbpasimis, 1983 p., 1990 p.), XK.JI. Cepadum (bpaziis,
1989 p.), M. Paumny (Pymynis, 1989 p.) ta iami [10—
13].

O1iHOBaHHS HAIIWHOCTI TIPOTEXHIYHUX CIIOPYT
1 Kacka/liB TiAPOBY3IIB 3 ypaxyBaHHSIM KOPEJLIIiHHUX
3aJIeKHOCTEH MDK NPUPOAHUMH (haKTOpamHM, CTaTH-
CTUYHI METOIM aHali3y IX CTaHy 3 YpaxyBaHHSIM
HaTYpPHHX JaHHUX PO3rsiHyTo y poborax O.1. Baifn-
oepra [14], A.O. Mosrosoro [15-20], A. Gaspar [21],
F. Lopez-Caballero [21], A. Modaressi-Farahmand-Ra-
zavi [21], O. Morales-Napoles [22], D. J. Delgado-Her-
nandez [22], D. De-Leén-Escobedo [22], Y. Li [23], Y.
Sun [23], B. Li [23], M. Calamak [24], A.M. Yanmaz
[24], M. Alembagheri [25], M. Seyedkazemi [25] Ta in-
LIKX.

BunisieHHs1 HeBUpilIeHUX paHille YacTHH 3ara-
JbHOT po6JeMu. [IJi1 BU3HAUCHHS MTOHATTS «HMOBIp-
HICTh PyHHYBaHHs» pOOUTHCS IPHUITYLICHHS PO T€, 110
poboTa KOHCTPYKII MOXke OyTH ommcaHa 3a JOIOMO-
TOI0 IEBHOTO HA0OPY OCHOBHUX 3MIHHUX, SIKi XapaKTe-
PHU3YIOTH BIUIMBH, MEXaHI9HI BIACTHBOCTI, T€OMETPH-
YHI TapaMeTpH i HEeBU3HAYCHICTh JAHWUX, OTPUMaHHUX
npu MozemoBaHHi. Kpim Toro, nependavaerscs, 1o
TPaHUYHUIl CTaH KOHCTPYKLIT BU3HAYAETHCS 32 JIOMO-
MOTOI0 QYHKIIi TPAHUYHOTO CTaHy.

OHi€I0 3 OCHOBHUX MPOOJIEM, 1110 BUHHKAIOTH ITi]T
Yyac WMOBIPHICHOI OLIIHKM HaAIHHOCTI Ta Oe3neku Oe-
TOHHMX T'PaBiTalliiHUX TPpedesib, € OTPUMAHHS JOCTOBI-
pHOI iHOpMATIiT Tpo BUXiIHI JaHI BUMAJKOBUX BEIHU-
YHH, 10 XapaKTePU3yIOTh IIPUPOIHI (PAKTOPH.

Mera crarTi. BukoHaHHS KOMIUTEKCHOI HMOBIp-
HICHOI OIIIHKY PHU3WKY BHHHKHEHHS aBapiil Ha IPHUK-
nani 6eronnoi rpe6mni Jrinposcrkoi [EC.

BuxisiazeHHss ocHOBHOro Mmartepiany. beronHi
rpaBiTalliiHi rpe0ii Ha CKeNbHI OCHOBI MOXHa Po3r-
JSITATH K CTPYKTYPHO-CKJIQJIHY CHUCTEMY, TOMY LIO
aBapil Ha OETOHHHUX IpaBiTaliifHUX rpedJsX BUHMKA-
I0Th YHACJIIIOK JTOCSATHEHHS] TPAHUYHOTO CTaHy, KU
NIOB’sI3aHUH 13: BTPATOIO CTIHKOCTI rpediti MPOTH 3CyBY
P.; BuuepnaHHAIM MIITHOCTI OE€TOHY Ha CTUCKaHHS Ph;
TIEPEBHUIIEHHSIM MEKOBOT IIMOMHY 30HH PO3TSATAHHS y
TOPU30HTAJBHUX Nepepi3ax Tina rpedili y BepXxoBoi
TpaHi Ta B IIepepi3i 0 KOHTAKTY Ipedili 3 OCHOBOIO P,
i3 BTpaTOI0 CTIHKOCTI IpediIi NpoTH NepeKuIanus P,
BUYEPIIaHHSAM MIIJHOCTI KOHTAKTHOTO T1epepizy Pp.

[HTerpanpHi BIACTMBOCTI HaAilHOCTI 1 Oe3mekn
CKJIQJIHOTO TiPOTEXHIYHOTO 00’€KTa, IKUW PO3TJIsiia-
€ThCS SIK CHCTEMaA, 3aJie)KaTh HE JIMIIE BiJ HaJIMHOCTI
OKpEMHX €JIEMEHTIB CUCTEMH, a i Bijl XapakTepy B3ae-
MO3B’ 13Ky M’k HUMH. O€TOHHA TpaBiTaliiiHa rpe0s Ha
CKEJBHIA OCHOBI MpPEICTaBIsiE COOO CTPYKTYPHO-
CKJIQ/IHY CHUCTEMY 13 TIOCIIi/IOBHUM 3’€IHAHHSM eJieMe-
HTIB YHACJIIOK TOTO, III0 HACTaHHA Xoya O OIHOTrO i3
BHUILEBKa3aHNX T'PAHUYHKX CTaHiB IPUBOAUTD 10 11 He-
MIPUIATHOCTI JI0 HOPMAJILHOT KCIUTyaTartii.

BusnauanbHuM QakTopoM y mporeci BUSHaYEHHS
KOXKHOTO 13 BWINE3a3HAYCHUX KPUTEPiIB BUHUKHEHHS


https://scholar.google.com.ua/citations?user=Ys9tZpcAAAAJ&hl=ru&oi=sra
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aBapii, IKHii 3aJIeKUTh HE TUTLKH BiJ BIAaCTUBOCTEH Ha-
JAHOCTI Ta OE3MEeKH, € MaBOJIKOBI BUTPATH BOJOTOKY,
BiJl SIKUX 3aJIC)KUTh PiBEHb BOJAU Y BEpXHbOMY 0’€di.
ToMy pu3uK BUHUKHEHHS aBapii 3a BKa3aHUMHU KpHTe-
pisIME MOXXHA PO3TIIOATH SK CHCTEMY i3 3aJICKHUMU
IMOCJTIOBHO 3’ €THAHUMH €JIEMEHTAMHU.

OIiHIOOYHY HATIHHICTH Ta Oe31eKy OCTOHHUX rpa-
BITAI[IfHUX TpeOenb Ha CKEJbHIA OCHOBI, MOTPIOHO
BpaxoBYBaTH HABaHTa)XKEHHs Ta BIUIMBH, SIKi periame-
HTYIOTHCS JIFOYUMMH HOPMaMH TIPOEKTYBaHHSI.

BukoHy[OUM KOMIUIEKCHY WMOBIPHICHY OI[HKY
PHU3MKY BUHHKHEHHS aBapiii Ha OCTOHHHX TpaBiTarliii-
HHX Tpe0IIsiX, JOIIBHO BUKOPHCTOBYBAaTH METOJ CTa-

THCTUIHUX BUNpoOyBanb (Monrte-Kapno). V pesymnb-
TaTi MOXKe OyTH OTPHMAHO 3HAYEHHS PH3UKY (MMOBIp-
HOCTI) BHHUKHEHHS aBapii Ha IUX CIOPYIax.

KommnexcHa iMOBipHICHA OLliHKA pU3AKY BHHUK-
HEHHsS aBapii Ha OCTOHHWX TpaBITAIMHUX TPeOIIIX
MPOBONMIIACS HA TPHUKIAL OSTOHHOI TrpaBiTariitHOl
rpedi Ha CKeNbHIH OCHOBI JIHIIPOBCHKOTO TiPOBY-
371a.

JIHIPOBCHKUH TiIPOBY30J1 PO3TAIIOBAHUHA Y BY-
3bKili KaHbHOHOMOIOHIH nonuHi Ol M. 3amOpiXOKS,
Ha 341 kM 3aBBHILIKM Bix rupna piuku Jninpo. [lpus-
HaueHHS TiAPOBY3Jla KOMILIEKCHE — €HEpreTHKa, Cy/-
HOIUIABCTBO, BOJOIIOCTAYaHHS, 3POLIyBaHHS, peKpea-
mist. [To3mossxHi# po3pi3 mo oci ciopyx JJHinpoBcEKkoro
TiZpOBYy31a HaBeIEHMIA Ha pucC. 1.
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Puc. 1. Ilo300621cHiti nepepiz no oci cnopyo [ninposcvrozco 2ioposysia

Jlo cxiamy criopy/ TijpoBYy3I1a BXOAATH: BOJO3JIH-
BHa rpe6ust; mmtoBi ctinku [ EC—I Ta TEC-II; 6ynismi
TEC-I ta T'EC-II i3 MOHTaXHMMH MalJaHYHKAMU,
CHpsirarodi CHOpyau; OJHOKaMEpHUH Ta TpUKaMEepHUI
CYTHOIUTaBHI MIUTIO3H; TIIyXi rpeiti JIBOTO Ta MpaBoro
OeperiB; BiTKpUTHH pPO3NOMINBHUNA MpuCcTpiid. JlHIN-
poBcbki 'EC—I ta 'ECII BXOas1Th 70 CKJIaay TiIpOBY-
3na JIHIPOBCHKOTO Kackaay Ta OepyTh y4acTb Yy MOK-
pUTTI MKy 1000BOTO rpadika HaBaHTa)KEHb CHEPrOCH-
cremu Ykpainu. [loryxuicts JlninpoBcekoi T'EC
cknaznae 1503.6 MBT.

OCHOBOIO TiIpOBY3JIa CIyTye 3amopi3bkuii OJ0K
VYxpaincekoro mura. KopiHHI mopoan mpencTaBieHi

apXEHCKUMH yIbTpaMeTaMOp(piUHUMHU CepeHbO-KpY-
ITHO3EpHUCTUMHU TpaHitamu. PaifoH posranryBaHHS
CIIOpY/ T1IPOBY3JIa HAJISKUTH /10 30HU TIIMOMHHHX PO-
3JI0MiB MEpiliaJIbHOTO HAIIPSMKY Ta XapaKTepU3YETHCS
HEBHCOKHM CTYIIEHEM TEKTOHIYHOI akTUBHOCTI. BoJio-
cxosume Jlninposcekoi EC — pycmoe, piukoBoro
THUILY, 3 THXXHEBHUM, T000BHM peryiaroBaHHsIM. [Loma
nm3epkana Bogocxopuia — 400 km? HaiiGinbina mm-
puHa OCHOBU BOmO3MBHOI rpedmi — 40.0 M, mmpuHa
6uka — 44.0 m. HaiiGinbma Bucora OuKa Hajl OCHOBOIO
—62.0 M. Po3pi3 [IHinpoBchKoi OeTOHHOT TpaBiTaIiiiHOl
rpebi1i HaBeJeHo Ha puC. 2.


https://uk.wikipedia.org/wiki/%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%81%D1%85%D0%BE%D0%B2%D0%B8%D1%89%D0%B5
https://uk.wikipedia.org/wiki/%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%81%D1%85%D0%BE%D0%B2%D0%B8%D1%89%D0%B5
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Puc. 2. Po3piz J[ninposcbkoi bemonnoi epagimayiinoi epeoni

3riiHO 3 1iF0YMMHU HOPMaMU ITPOESKTYBaHHS 3a Me-
TOJIOM I'PaHUYHOTO CTaHy BU3HAYAIOTHCS HAMIMHICTD Ta
Oe3mexa OCTOHHMX TpaBiTaliMHUX Tpeberb 3a ABOMA
rpylamMyd TpaHUYHUX CTaHiB. Po3paXyHKH BHKOHY-
I0TBCS JIIs1 OCHOBHOT'O Ta OCOOJIMBOTO CIOJIyYEHHS Ha-
BaHTa)XeHb Ta BIUIMBIB. ABapii Ha OETOHHMX rpaBiTa-
LIMHUX rpebIsIX MOKYTh OYTH BHKJIMKAaHI 13 JOCSTHEH-
HSIM TPaHUYHOTO CTaHy MepIuoi IPymH.

BuKkOHaHO OIIHKY HAJIIHOCTI 3a IEeTepMIiHICTHY-
HUM METOJIOM Ta OTPUMaHi 3HAa4YeHHS Koe(illi€HTiB
crifikocti mpoTH 3cyBy K, mpotm mepexumanus Ko,
BTpATH MIIIHOCTI Ha CTUCKAHHS K. 715t TiryXxoi 6eToH-
HOI TpaBiTaiiHoi rpediti J{HIMPOBCHKOTO TiAPOBY3Ja
JUTSI TIEPIIIOTO po3paxyHkoBoro Bumaaky Ke= 1.61; ko=
2.68; km = 2.35. Jnst Apyroro po3paxyHKOBOTO BHIIa-
1Ky ke = 1.54; ko = 2.8; km = 2.0. st TpeThOro po3pa-
XyHKOBOTO BUNAAKY K= 1.46; Ko = 1.6; kn = 1.6.

OuiHIOI0YM HAJIMHICTE Ta O€3MeKy riApoTexXHid-
HUX CIIOpY/I IOBUHHI BpaXOBYBAaTUCS HABAHTa)KCHHS Ta

BIUIMBH, SIKi PEraMEHTYIOTbCA IIIOYUMH HOpPMaMH
npoekTyBanus [26]. VIMOBipHiCHUIT METOI PO3paxyHKy
3aCHOBAHO Ha JETEpMiHICTHYHOMY MeToni. Pospaxy-
HOK BHKOHYeThCsl y mporpami MathCad 3a metomom
CTaTUCTHYHMX BUNPOOYBaHb. HaBaHTa)keHHs 1 BIUIUBU
Ha OeTOHHI rpaBiTaniiHi rpe6i NpuiiMaloThes y pizHO-
MaHITHHX, aJIe MOKJIMBHX CHOJTYYCHHSIX.
JleTepMiHICTHYHUME BEJIMUMHAMH NPUHHATO BBa-
XKaTu: 1. reOMETpUYHI XapaKTEPUCTUKH TITyX0i OETOH-
HOI rpaBiTaniitnoi rpeduti JHIMpOBCHKOTO TiApoBY3ia:
BHCOTa Tpebii; mmpuHa rpedili Mo OCHOBI; IIUpHHA
rpebni momepek MOTOKY; IIMpHWHA TpedeHs Trpedii;
mIomia rpediri Mo OCHOBI; 3aKJIaaHHS BEPXOBOTO BijI-
Kocy Tpebiti BepxHboro 0’eda; 3aknagaHas HUKHBOTO
6’eda; BucoTa Bix rpedens rpedii 1o mepenomy 3 60Ky
BEpXHBOTO 0’€dha; BUCOTAa Bill TpedeHs rpedi 1o mepe-
oMy 3 60Ky HIKHbOro 0’eda. 2. lllinpHicTh OeToHY.
3. llinbHicTs Boau. 4. Bary mocty. 5. Kopuche HaBaH-
TakeHHs. 6. BinMmiTky rpebGens rpe6mi. 7. Bigmitky
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nmHa. 8. JlomkuHy BomocxoBuiia. 9. PiBeHb MepTBOTO
06"emy PMO. 10. BimmMiTky KOHTaKTHOTO TIepepisy. 11.
Mesxy MIITHOCTI MacHBY CKEJIBHOTO TPYHTY Ha OZHOO-
CbOBE CTUCKaHHS. 12. Po3paxyHKOBE 3HAaUEHHSI Xapak-
TEPUCTUKHN MIITHOCTI CKEIbHOI OCHOBH Ha 3MWHAHHS.
13. HlinpHicTh HaHOCIB. 14. [IpH3HaYeHHI CTPOK CITy-
xOm st criopyau knacy CC3 — T=100 pokiB.
Jani 3a MMOBIPHICHUM METOJOM pEali3yIoThCs
OCHOBHI €Tany po3paxyHKy HMOBIpHOCTI pU3UKY BUHH-

HAM M = 18 M/c Ta cepeTHbOKBAIPATHIHIM BiIXUIICH-

HM o = 4.7 M. KoedirienT Bapiamii 11t MakcUMambHOT
IBUAKOCTI BiTpy npuitasaTo Cv =0.26 [27]. 3agaemoch
piBHOMIpHO po3moineHoro B iHTepBaii Bix 0 1o 1 Bu-
TaIKOBOIO HMOBIPHICTIO MaKCHMAIJIbHOI IIIBHIKOCTI Bi-
Tpy. 3a 3HalJACHMM 3HAYCHHSAM BH3HAYAETHCS KBaH-
THJIb — MaKCHMaJlbHa IIBUIKICTH BiTpy. KpuBa posmo-
JTy MaKCHMaJIbHOT IIBU/IKOCTI BITPY 3a MpU3HAUYCHUN
cTpok ciyx6u T, poku (puc. 3, ninis 1), nepepaxoBy-
€TBCSl Y KPUBY PO3MOALIY IIOPIYHOI MaKCHMallbHOI

KHCHHSI aBapii:
MakcumanbHa NIBUAKICTB BITPY Vwi, M/C, B palioHi

pO3TallyBaHHs T'iJIpOBY3/Ia BU3HAYAETHCS 38 HOPMaJb-
HUM 3aKOHOM PO3MOALTY i3 MaTeMaTHYHAM OYiKyBaH-

LIBUAKOCTI BiTpy (puc. 3, minig 2). OpauHary JiHii 2
OTpUMaHI NUIIXOM 3BesieHHs 10 cryneHs 1/T. I'padix
PO3MOALTY MaKCUMAaJIbHOI IIBUAKOCTI BITPY HaBEIEHO

Ha puc. 3.
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IBuaKCTE BITPY, ¥
Puc. 3. I'pagix poznoodiny maxcumanvroi wieuokocmi simpy V, m/c:
WopiuHa WeUOKicmv 6impy, m/c;
WBUOKICb 8IMPY 30 NPUSHAYEHUT CMPOK CILyHcOU, M/C

Tpatu Boxu. CTaTyHMH piBeHb BOAM 3 OOKYy BepX-

CraruuHuii piBeHb BOJU 3 OOKY BEpXHBOTO 0’ €dha
HBOTO 0’e(ha 3HAXOAUTHCS 32 HOPMAJIBHHM 3aKOHOM

BU3HAYAETHCS 3aJIEKHO BiJl MaKCHUMaIbHHUX BHUTpPAT
BoM B piumi. Lli BUTpaTn BU3HAYAIOTHCA 3 YpaxyBaH-
HsAM TpaHcopMallii TaBoAKy y BomocxoBuii. Takuit
PO3IOJIT MOXJIMBO OTPUMATH HAa OCHOBI TI'iApOJIOTid-
HHX Ta BOJOTOCHOAAPCHKUX pO3paxyHKiB. [Ipu mpomy
JUISL IEKUTBKOX 3HAYEHb MaKCUMAJIBHUX BUTPAT Pi3HOT
3a0e3MeueHoCT] BU3HAYAIOTHCS 3HAYSHHS BUTPAT BOIU
i3 BpaxyBaHHAIM TpaHc(hopMaIlii maBojKa y BOJOCXO-
BHIIII Ta BiJIMOBiZHI CTATU4HI PiBHI BOIU mepes rped-
nero. JIoCTOBIpHICTH OTPUMAHOTO PO3IOALTY HE HIKYE
JIOCTOBIPHOCTI BH3HAYEHHS BiAMITKH (pOpPCOBAHOTO Ii-
JIIPHOTO PiBHS Ta BIAMOBIAHOT TpaHC(HOPMOBAHOI BH-

po3noxineHns [28] i3 MaTeMaTHYHAM OYiKyBaHHSIM M
=635.81 M Ta cepeTHPOKBAIPATUIHNM BiIXUICHHSAM O
= 1.77. KoeoimienT Bapianii [yl CTaTUYHOTO DIBHS
Boau 3 00Ky BepxHbOro 0’eha Cv = 0.002. Crarnuanuit
piBeHb BoaM 3 00Ky BepxHbOro 6’eda npencrasisie co-
6010 IMOBIpHICHY BENMYHHY MaKCHMAaJILHOTO MIOPid-
HOTO PiBHS BOJI Y BOJIOCXOBHIIIL, IPU IIbOMY, BiIMiTKa
BepxHBOTO 0’ea pu GpopcoBaHOMY MiATIPHOMY PiBHI
ZWipr = 641.8 M; Ipu HOPMATBHOMY IIMIPHOMY PiBHI
ZWnpr = 640 M. I'padix posmoxixy cTaTHIHOTO PiBHS
BO/M 3 OOKy BepxHBOTO 0’epa HaBeneHO Ha puc. 4.
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Binwvitea pieni sonu v 2eprusoMy bedi. 2w, M
Puc. 4. I'pagix poznodiny cmamuunozo pieHs 600u
3 OOKy 6epxHb020 6 'eha Zw, m

MinsricTs 6eTOHY Ha cTHCKaHHSA PRy, [1a, BU3HaUA-
€TBCS 32 HOPMAIBHUM 3aKOHOM PO3MOALTY i3 MaTeMa-
THYHHUM OYiKYBaHHAM Mgy, [1a, Ta cepenHpoKBagpaTh-
YHUM BiIXWICHHSM orp, [1a. KoedimienT Bapiamii ms
MIITHOCTI OeToHy Ha ctuckanas Cv = 0.135 [29]. 3axa-
€MOCH PIBHOMIPHO PO3IOALICHOIO B iHTepBai Bix 0 10
1 BUIAJAKOBOIO HIMOBIPHICTIO MIITHOCTiI OCTOHY Ha CTH-
CKaHHs. 3a 3HAlJICHNM 3HAYCHHSM BU3HAYAETHCS KBa-
HTHJIb — MIIHICTh OCTOHY Ha cTUCKaHHsL. [IpuitHATO Ha-
CTYIHI MIIHICHI XapaKTepHCTHKH OETOHYy Ha CTHC-
KaHHS B 3aJICKHOCTI BiJ] 30H OeToHyBaHHs Rp = 8 MIla;
Ry = 10MIla; Ry = 12 MITa.

JomxuHa posroHy xBwii L, M, Bu3HaueHa 3aie-
JKHO BiJI CepeHbOI TIMOMHU BOIM y BOJOCXOBHIII H,
M, a TAaKOX HOTO TOmorpadivyHuX XapaKTepUCTHK.

Bucory BitpoBoro Harony dh, M, BU3Ha4a€eMo 3a-
JISKHO BiJ TOBXWHHU PO3roHy XBWii L, M, riamOuHH
BOJIM Y BOJIOCXOBHII H, M, 1 BUAKOCTI BiTpy V, M/C.

ITix yac BUKOHAHHS KOKHOTO CTaTHCTHYHOTO BH-
npoOOBYBaHHs, BPaXOBYIOUM CTATHCTHYHY HE3aJIekK-
HICTh OCEpE/IKIB 3eMJIETPYCIB, 3a1aEMOCS BUIIAIKOBOIO
HIOPIYHO0 HMOBIPHOCTIO CEHCMIYHUX BIUIUBIB PJI, sKi
posnoaineHi Big 0 mo 1.

3a 3HaueHHAM PJr BU3HAYa€EMO KBAHTWIII — Oaib-
HICTB 3emuieTpyciB Jr, 6amu. 3aiiiCHI0EMO ITepepaxyHOK
0aIBHOCTI 3eMIICTPYCIB [UIs pPallOHy pO3TAITyBaHHS Ti-
JIpOBY3JIa 1 00MpaEMO HAMOLIbIIE 3HAYCHHS [T TAHOTO
rizpoBy3ia. BUkoHyeMO yTo4HEHHs OaJIbHOCTI 3eMIle-
TpyCy 3 ypaxyBaHHSM MiKpOpaHOHYBaHHS MicLisl pO3-
TallyBaHHSA T1ApOBY3JIa.

Buxonyemo nepepaxyHoK OpAMHAT KPUBOI pO3II0-
JIUTY IIOPIYHOTO MAaKCHMAIBHOTO CEHCMIYHOTO BIUTUBY
Jr y KpuBy pPO3IOILTY MaKCHMAaJbHOTO CEHCMIYHOTO
BIUTMBY J 3a IPU3HAUYEHUH CTPOK eKCIUTyaTaIlii.

Bynyemo #MOBIpHICHY KpUBY pO3IOIiTYy po3pa-
XYHKOBOI aMILTITyI1 IPUCKOPEHHSI OCHOBH o, (Y Yac-
TKax ) BiJ MaKCUMaJbHOI OalbHOCTI 3eMIIeTpYCiB J,
0aM 3a MpU3HAUYCHHUH CTPOK CITY>KOH.

CeiicMiuHMi BIUIMB Ha OCTOHHY TIpaBiTalliiiHy
rpedIIIo BU3HAYAEMO Y BUTIISII CYKYITHOCTEH TaKMX Ha-
BaHTaXXCHb: IHEPINHHI CHJIM PO3MOIIJICHI Mo 00’eMy
CIIOPYIH, CEHCMIYHHNA TiapoAiHAMIYHAN THCK BOJIU Ha

MTOBEPXHIO CIIOPYIH, T1IPOAIHAMIYHAN THUCK BiJ celic-
MIYHHX XBWJIb, SIKi BHHHKAIOTh Ha TIOBEPXHI BOJIOCXO-
BHIIIA T 9aC 3eMIICTPYCIB.

[HepmiiiHi celicMiYHI HaBaHTaXXCHHS BU3HAYCHO
32 CTaTUYHOIO TEOPI€I0 CEHCMOCTIMKOCTI, 3TimHO 3
SIKOIO CTIOpYy/Ja BBa)Ka€ThCsS TAKOIO, IO HE nedopMy-
€TBCSI, @ I 4aC 3eMJICTPYCY KOJIHMBAETHCS 13 TAKUMHU 3K
rnapaMeTpamy, 10 i TPYHTH OCHOBH.

ImMoBipHIiCHa KpHBa PO3NOALTY TOPU30HTAIBLHOTO
iHepUiHOTO celficMiuHOTrO HaBaHTaeHHs S, KH, Oyny-
€THCS 3aJIE)KHO BiJI pO3paxyHKOBOT aMILTITY I IPUCKO-
PEHHS OCHOBH 0, (y 4acTKax ().

IMOBipHICHY KpHBY pPO3IOMITY TOPH30HTAIBHOI
MPOEKINT CeHCMIYHOI TiApONiHAMIYHOI CHIIM THCKY
Boan Epsg, kH, OymyeMo 3aiiexxHO BiJ pO3paxyHKOBOI
aAMILTITYIN TPUCKOPEHHS OCHOBH 0o (Y YacTKax ) i BH-
3HAYa€MO CEHCMIYHUIA TiIpOAMHAMIYHUH TUCK BOJIH.

XapakTepuCTUKH TPYHTIB OCHOBHM 33/1aHl BHIIaJI-
KOBMMH BEJIMYMHAMH BiJIIOBIZIHO 10 HOPM IPOEKTY-
BaHHS OCHOB rifjpotexHiyHux copyx [28]. Koedimient
BHYTPIIIHBOTO TepTs {1 muTOME 34eIUIeHHS ¢ 3a1aHi
32 HOpPMaJIbHUM 3aKOHOM SIK BHUIIaJKOBI KOpPEIbOBaHI
BenMunHU. Taki KOpelnbOBaHi BEIMYMHU ITiIIOPSAKO-
BYIOTbCSI HOPMaJIbHOMY 3aKOHY, SIKMH BH3HAYa€ThCS
I'sIThMa NTapaMeTpaMy, BU3HAYEHUMH HIDKYE: MaTeMa-
TUYHI OYiKyBaHHSA My, = 1.19, m. = 300 «Ila; cepen-
HBOKBAJIpaTHU4HI BIIXWIEHHA Ggp = 0.145, o, = 36.6;
koeilieHT Kopemswii gy . = 0.9756. BusHavaeTscs
KopeJsiiiHui MOMEHT Kigy . = 0.184. KoediuieHnr Ba-
piartii npuitasito Cy = 0.122 [28].

3amaeMoCs BUIMAIKOBOIO WMOBIPHICTIO BETHMUWHU
KoedilieHTa BHYTPIMIHBOTO TepTs Ptge, posmopiie-
Hoto Big 0 10 1. 3a HOpMaTBHUM 3aKOHOM PO3MOIiTY 13
HaBEJCHUMH BHINIE IapamMeTpaMu Mgy, Otgp OOUMC-
JIIOEMO KBaHTWIb — 3HA4YECHHS KoeQillieHTa BHYTPIMI-
HBOTO TepTs lg@. BusHauaemMo mapaMeTpu yMOBHOTO
3aKOHY PO3MOJUTY Migp e, Oigpe. 32 BiIOMOIO HMOBIpHi-
CTIO BEJIMYMHU THTOMOTO 3YEIUICHHS P, 13 BUKOPHC-
TaHHSIM YMOBHOTO 3aKOHY PO3IOJIiTy BU3HAYAEMO KBa-
HTHJIb — 3HAYCHHS BEIMYMHHU MUTOMOTO 34EIUICHHS C,
k[la. I'padix #AMOBIpHOCTI pO3MOILTY MIITHOCTI CKEJb-
HOTO IPYHTY i/l 9aC CTUCKAaHHS HaBEAEHO Ha puc. 5.
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MilHicTh CKeNIBHOTO IPYHTY IIPH CTHCKAHHI

Puc. 5. I'paghix timosiprocmi po3nodiny miyHocmi cKenbHo20 IpyHmy nio yac cmuckawnus, Rm, Ila

3rigao 3 MetogoMm MonTte-Kapimo Bukonyerscs N
CTaTUCTHYHUX BHUIPOOYBaHb. I KOXKHOTO BHIIPOOY-
BaHHS BUKOHYIOTBCS PO3PAXYHKH 3TiTHO 3 HACTYITHUM
AITOPUTMOM:

1. 3amaeMocst BUMaAKOBUMH HMOBIPHOCTSAMH PO3-
pPaxyHKOBUX HaBaHTA)KCHb: TOPU3OHTAILHUM TiIpOC-
TaTHYHUM THCKOM 3 0OKY BepxHboro 0'eda Pww, THC-
KOM HaHOCIB Ppng, XBHIIBOBUM THCKOM Ppy, QimbTpa-
[ITHAM IPOTUTUCKOM Pwic, CCHCMIYHIM BILTUBOM Ps.

2. 3amaeMoCs BUIAIKOBUMH HMOBIPHOCTSIMH MiII-
HOCTi OETOHY Ha CTHCKaHHS Prp, MIIIHOCTI CKEIBHOT OC-
HOBH Prm, TapaMeTpaMHu OMOpY 3CYBY KOHTAKTy Ipe0ii
3 OCHOBOIO P, Ta MUTOMUM 3YEIUICHHSM KOHTAKTY
rpedJIi 3 0OCHOBOKO P..

3. 3a BigoMuMH 3HaYeHHAMH Pww, Ppng, Ppw, Ps,
Puwic Ta 32 BITOMUMH 3aKOHAMHE PO3IOIITY BiAMOBITHUX
BHMIIAJKOBUX BEJIMYMH 3HAXOAATLCS KBAHTII — BUIAI-
KOBi 3HaueHHs HaBaHTaXeHb Wy, Png, Pw, S°, Epsg, Epsn,
We.

4. 3a BitoMuM 3Ha4eHHSIM Prm, Pro, Pc, Py Ta 3a
BIJOMHUMH 3aKOHAMH PO3IMOILUTY BIIMOBITHUX BHUIIA[-
KOBUX BEJIHWYHMH 3HAXOIATHCS KBAHTUJII — BHIIAIKOBI
3HAYEHHS MIIHOCTI OETOHY Ha CTHCKaHHA Ry, BUmam-
KOBE 3HAYCHHS MIITHOCTI CKEJIBHOTO IPYHTY Ha 3MH-
HaHHA Rpm, BUIAJAKOBE 3HAYCHHS MapameTpy OIOpYy
3CYBY KOHTaKTy Tpe0Jii 3 OCHOBOIO #g(, BUMAIKOBE 3HA-
YeHHS MATOMOTO 3YEIUICHHS KOHTAKTy Tpebiii 3 0CHO-
BOIO C.

5. BukoHyeEMO pO3paxyHKH 3 OTPUMAaHHS OI[IHKH
MIIHOCTi O€TOHY Tisia TpedITi.

5.1. 3a BiZoMHUMH 3HaYE€HHSIMH HaBaHTaXeHb Wy,
Png, Pw, S, Epsg, Epsn BE3Ha4a€MO BUMAIKOBI 3HAYEHHSI
sycwib N, M Ta eKCIICHTPHUCHUTETY €0 Y PO3PaXYHKOBHX
nepepizax Tina rpeouri.

5.2. Bu3zHavaeMo BHIIAJKOBI 3HAYEHHS BEPTHKA-
JHHHUX HAINPY)KEHb ¢ Ta TOJIOBHUX CTHCKAIOUYUX HAIPY-
JK€Hb 03 I00IM3Yy HU30BO1 TpaHi rpedIai 3a hopMyaMu:

Busnavaroun MakcuMaibHI HOpPMallbHI HaIpy-
JKeHHST Tpeba BpaxoBYBaTH 3HAYECHHS CKCIICHTPHUCH-
TETy:

€ == @

= —. 1
O N

IMOBipHICHE 3HaYEHHS MAaKCUMAaJIbHUX HOPMaJlb-

HHUX HAMPYXEHb JUTT KOXKHOTO PO3PaXxyHKOBOTO Iepe-

Pi3y BU3HAYAOTHCS METOIOM OTIOPY MaTepiais 3a (o-

PMYJIOIO MO3aLCHTPOBOTO CTUCKAHHS.

1
Axmo €y = . b, roni

N G0
og=—+— @)

ne by — mmpuHA PO3PaxXyHKOBOTO TOPHU30HTANb-
HOTO TIepepizy, M.

1 1
HKmog' b; < e ‘E:E'bd,m,ui

4 N

g=-—". 3
3 bd_z'gu ()

d .
Sxmo Ep = ?, TOM1

F = 00, 4)

3a 3HaliIcHMM 3HAYCHHSM HalpyXKCHHs o BU3HA-
Ya€eThCS IMOBIPHICHE I'OJIOBHE CTUCKAIOUe HANIPYKECHHS
03 Ha HU30BI# TpaHi rpedii 32 HACTYHOIO (hOPMYJIOIO:

o;=(1+m2)-o, (5)
me My - 3aknagaHss rpasi 3 60Ky BEPXHBOTO
0'eda, M.

5.3. 3a 3HaligeHUMH 3HAYEHHSIMH BAMAIKOBOT IMO-
BIpHOCTI PRy 13 BUKOPHCTAHHSM 3aKOHY PO3IOAILY Mi-
IHOCTI OETOHY 3HAXOAWTHCS KBAaHTWJIb — BUIAQJIKOBA
BEITMYMHA MIITHOCTI O6eTOHY Rp.

5.4. TlepeBipsieTbcss BUKOHAHHS YMOBH MIITHOCTI

|ﬂ'3|
0eToHy 3a (GOpMYJIIO0 R_ i: 1 e Rb — po3paxy-
b

HKOBHH ormip OeTOHY Ha CTUCKaHHS.

6. BUKOHYIOTBCSI PO3paxyHKH 3 OTPHMAHHS OIli-
HKH MIITHOCT1 KOHTaKTHOTO TIepepi3y Ta OCHOBH.

6.1. 3a BiZOMHUMHM 3HAYEHHIMH HaBaHTaXeHL Wy,
Png, Pw, S, Epsg, Epsn, Wic Ta R BHI3HaYa€MO TTOII0KCHHS
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Ta pO3MipH MaiijaHuMKa 3MUHAHHS, a TaKOX IOJO-
’KEHHsI Oro IIEHTpa Baru.

6.2. 3a BIIOMHUMH 3HAYEHHSIMH HaBaHTaXeHb Wy,
Png: Pw, S°, Epsgs Epsn, Wtc BU3HaTaeEMO BHUIIaIKOBI 3HA-
yeHHs 3ycwib N, M Ta eKCIIeHTPHUCUTETY €0 Y KOHTAKT-
HOMY Iiepepi3y rpedii.

6.3. BusHauaeMo BUINA/IKOBI 3HAUCHHS BEPTHKa-
JIBHUX HAaIIPY>KeHb ¢ Ta FOJIOBHUX CTUCKAIOYUX HAIpYy-
JKEHb 03 Y KOHTAaKTHOMY TIepepisi rpebui mobnmsy Hu-
30B01 rpasi 3a popmynamu (2) — (5).

6.4. TlepeBipsieTbCsl BUKOHAHHS YMOBH MII[HOCTI

|C'"3 |
KOHTaKTHOTO TIepepizy 3a popMyIIoro R_ < 1.

6.5. IlepeBipsieThcsl BUKOHAHHS YMOBH MII[HOCTI

. T
CKeTbHOT OCHOBH 3a (hopmymoro — == 1.
Rm
7. BUKOHYIOTBCS pO3PaXyHKH IIIOI0 OIIHKHU CTiii-

KOCTI IpeOJIi MPOTH MEPEKHUIaHHS.

7.1. BusHa4yaeTbcsl 3HAYCHHS] MOMEHTIB L0 YTPH-
MYIOTB Tpe0ITto My Ta MOMEHTIB, IO IIEPEeKUJArOTh 11 M;
BIZTHOCHO IIEHTpa Baru MaiilaHIMKa 3MUHAHHS.

7.2. IlepeBipseThcss BUKOHAHHS YMOBH CTIHKOCTI
rpebili  MpOTH  TepeKuAaHHi 3a  (HOPMYIOI0

7.3. BUKOHYIOTbCS pPO3paxyHKH ILIOAO OLHKH
CTIMKOCTI rpe0ti IPOTH 3CYBY.

7.4. 3a BITOMHMH 3HAYEHHSIMH HAaBaHTAXXEHb BiJl
BJIACHOI Baru, QibTPaIiifHOro Ta BaKyBaJBFHOTO IPO-
TUTHUCKIB 3HAXOSTHCS 3HAYCHHS CHJIH V, @ TAKOXK CHIIN
R i3 ypaxyBaHHsAM mapameTpiB £g¢ Ta c.

7.5. 3a BiTOMHUMHM 3HAYEHHSIMU HaBaHTaXeHb Wy,
Png: Pw, S°, Epsy, Epsn BU3HAUa€ThCSA 3HAYEHHS CHITH
3cyBy F.

7.6. TlepeBipseThCsl BUKOHAHHS YMOBH CTIHKOCTI
rpedii MPOTH 3¢yBY 32 HOPMYJIIO0 F<R.

8. [Ticxst BuKOHaHHS! ycix N CTaTUCTHYHUX BHIIPO-
OyBaHb BUKOHYIOTBCSI HACTYITHI PO3paxyHKH:

8.1. BusHauaeTbcsi KUIbKICTH BHIPOOYBaHb Np,

|'5'"3| < )
NPU SIKUX HE BUKOHYETBCSl yMOBa —_ —= 1 , 1 BU3Ha-
Rp
Ya€ThCsl MMOBIPHICTh BTpaTH MILHOCTI OeTOHY Tina
np

_ Py = —
rpelii SIK BiTHOMIECHHS N,
8.2. BusHauaeTbcs KUIBKICTH BHIPOOYBaHb Np,

]
IIpH IKUX HE BUKOHYETHCS YMOBA R E 1 , 1 BU3Ha-

b
4ae€ThCS WMOBIPHICTD BTPATH MIITHOCTI KOHTaKTHOTO
. . P v N
nepepisy SK BIAHOIIECHHS N,

8.3. BusHauaeTbcs KUIbKICTH BHIPOOYBaHb N,

Ty .
NPH SIKMX HE BUKOHYETHCS yMOBA —— =0 1, 1 BU3HA-

Rm
YaeThcsl HMOBIPHICTH BTPATH MIIJHOCTI OCHOBH SIK BijI-
g
P ==
o ,
HOIIIEHHS N,

8.4. Bu3HauaeThcsl KUTbKICTH BUIIPOOYBAaHb N,

NpH SKHX He BUKOHYeThes ymosa W ;= MT, 1 BU-
3HAYAETHCSl MMOBIPHICTH BTpaTH CTIHKOCTI Tpebdii
My
MIPOTH MEPEKUAAHHA SIK BITHOIICHHS N,
8.5. Bu3HauaeTbcs KiNbKiCTH BHNIPOOYBaHB N,

IIPH SIKMX HE BUKOHYETHCS yMOBa F<R , 1 B3Haua-
€TBCS WMOBIPHICTh BTpPAaTH CTIiHKOCTI Tpedili MpOTH
P ==

3CYBY SIK BiTHOIICHHS € N,

9. BuzHauaeTbcsl KiJIbKICTh BUIIPOOYBaHb N, pU
SIKMX HE BUKOHYETBCS X04a O Oj1Ha i3 YMOB Ta BU3Ha4a-
€TBCSl y3araJibHeHHH pu3UK (y3arajbHeHa IMOBIp-
HICTH) BUHMKHEHHS aBapii Ha OETOHHIN rpaBiTaliiHIlA
rpebii, sika OB’ s3aHa 3 HACTaHHAM X04a O OJHOTO 3
MEXOBHX CTaHiB 32 HACTYITHOI (GopMyJI0I0:

n
Fu=y ©)

Heo0xiaHo 3a3HaYKTH, 1110 JJ11 OTPUMAHHS JOCTa-
THBO JOCTOBIPHHX HMOBIPHOCTEH JOCSTHEHHS I'PaHn4-
HUX CTaHiB MOTPIOHO BUKOHATH JOCHThH BEIUKY KiJb-
KICTh CTQTHCTHYHHUX BHIIPOOYBaHb, sIKa MOXE CKJa-
JIaTH MUIBHOHU Ta JCCATKU MIBHOHIB BUIIPOOYBAHb.

BusHauaeMo mopivHMil pU3HK HACTaHHS aBapii Ha
OeTOHHIH TpaBiTalliiiHii TpebIi Ha CKETbHIH OCHOBI B
pe3ynbTaTi peamnizalmii moAi, sKi BiAMOBINAIOTH pO3T-
JSIHYTHM TPaHHYHUM CTaHaM IIOB’S3aHUM i3: BTPaTOO
CTIMKOCTI Tpebuti mpoTH 3¢yBY P., BUUCPIIAHHIM MIIl-
HOCTI OETOHY Ha CTUCKaHHS Pp, IEPEBULICHHSIM MEXKO0-
BOI MIMOMHM 30HU PO3TSTaHHS Y TOPU3OHTAJIBHUX IIe-
pepizax Tia rpebiti y BepXOBiii IpaHi Ta B mepepisi mo
KOHTaKTy Ipe0iti 3 0OCHOBOIO P,, 13 BTPATOI CTIHKOCTI
rpediti IpoTH nepeKuianus P,, BUUepIaHHsIM MIlHO-
CTi KOHTaKTHOTO repepizy P, 3a HacTymnHOw0 (opmy-
JI010:

1

P=1-(-R)T 0

HeoOxigHy KinbKicTh BUTIPOOYBaHb BH3HAYAEMO
32 HACTYITHOK (hOPMYIIOO:

N, =400-ta2. 1= FU

u ®)

ze ta_ apryMeHT QyHKIii HOpMaJIbHOTO PO3IIO-

MMy, 3HAYeHHS SKOTO BiAMOBiae WMOBIPHOCTI

05-(1+ a), ta=1.960.
e -
a=0.95
Buznagaemo noBipunii iHTEepBai KMOBIPHOCTI BH-
HUKHEHHS aBapii:
— BEPXHS MeXa JJOBIpUOTo iHTepBaIy:

Rut =Ry +ta- [FuS=Fu)
Nn

— HIDKHS MeXa JIOBIpYOTO iHTEepBAITY:

Rub = Ru —ta-\/PU 'ﬁ;PU)

3HAa4YeHHS JIO0Bip4yOi HWMOBIPHOCTI,

+(9)

.(10)
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VY pe3ynbrati BUKOHAHHS PO3PaxyHKIB Ii€i rpedii
32 HOPMATHBHUM JICTEPMIHICTHYHUM METOIOM TpaHU-
YHHUX CTaHIB JUIA yCiX PO3PaxXyHKOBUX BHITAJKIB, SIKi
OyJ0 pO3TISIHYTO, OTPUMAHO 3HA4YCHHS Koe(ilieHTiB
3amacy MinHOCTi OeTOHy Tina rpebiri, MiIITHOCTI KOHTa-
KTHOTO TIepepi3y, MIIHOCTi CKeIbHOI OCHOBH, CTiHKO-
CTi rpelni NpOTH MepekuaaHHs Ta 3cyBy. OTpuMaHi
3Ha4YeHHs KOe(ilieHTIB 3amacy NepeBHINYIOTh HE00-
XiJHI 32 HOpMaMH{ NMPOEKTYBaHHs 3HAYEHHS Ul yCiX
PO3paxyHKOBUX BHIIQ/IKiB.

3riilHO0 3 HaBEAECHHM AITOPUTMOM PO3pPOOJICHO
KOMIT FOTEepHY nporpamy «BusHaueHHS pu3HKy (HAMo-
BIPHOCTi) BHHUKHEHHS aBapiii Ha BUCOKii OeTOHHiIt

rpaBiTamiiHii Tpedii Ha cKenbHiH ocHOBi». Lls mpo-
rpaMa po3po0ieHa y paMKax IIPpOrpaMHOTO KOMILIEKCY
MathCad.

3 BHUKOPHCTaHHAM pPO3POOJICHOI KOMIT IOTEpHOL
IpOrpaMy BHKOHAHO PO3PaxyHOK LIONO BHU3HAUCHHS
pu3uKy (AMOBIPHOCTi) BUHHKHECHHS aBapiii Ha OETOH-
Hill rpaBiTauiitHiii Tpedai J[HINPOBCHKOTO rifpoBy3ia
knacy BigmoBizansHocTi CC3 [30]. BusHaueHo Heo0-
X1JTHY KUTBKICTh CTATUCTUYHUX BUIIPOOOBYBaHb, 8 CAMe
0.9-10%, 3a ymoBOIO 3a0e3reueHHs JTOCTOBIPHUX 3Ha-
YeHb PO3PaxXyHKOBHX HMoOBipHOCTEil. Pe3ynbraTu po3-
paxyHKiB HaBe/ieHO y Tabd. 1.

Tabmums 1

3HaYeHHs PU3UKY BUHHKHEHHS aBapiii Ha OeToHHiii rpaBiTauiiiniii rpedai knacy BignoBizaasHocTi
CC3 IninpoBchbKOro riipoBysJa

Po3paxyHKkoBi 3HaAUCHHS HMOBIPHOCTi BUHUK-
Bun aBapii HEHHJ aBapii Ha rpedui
3a BECh CTPOK CITYKOH IopivHi
BrpaTa MiTHOCTI KOHTAKTHOTO Tiepepisy Pp 4.90-10* 4.90-108
Brpara crilikocTi rpebii mpotu 3cyBy P 0.90-10 0.90-10°
Brpara MinHOCTI 6€TOHY Tina rpe6ii Py 1.90-10°° 1.90-10~
Brpara MillHOCTi OCHOBU P, 1.50-10°8 1.50-10°8
Brpara ctiiikocTi rpebiti mpoTH nepekunaHus Py, 1.60-106 1.60-10°8
Y3aranpHeHa IMOBIpHICTh BHHUKHEHHS aBapii P 0.90-102 0.90-10°

BucnoBku i mpono3uuii. byno BukoHaHo po3pa-
XYHKH ILI0JI0 OL[IHKU HaJiHHOCTI 1 Ge31eKn BUCOKOT Oe-
TOHHOI rpaBiTaIliiiHOT rpedJIi Ha CKeNbHii 0cHOBI JIHim-
POBCBKOTO TiipoBy3ia. Po3paxyHku Oyin BUKOHaHI 3a
HOPMaTHBHHUM JETEPMIHICTUYHAM METOJIOM TpaHH4-
HHUX CTaHIB Ta 3a JOMOMOTOI0 HMOBIPHICHOI'O METOIY
Teopil HAMIMHOCTI CKIIAJHUX TEXHIYHHX CHUCTEeM. Bu-
3HaYEeHO 3HAYCHHS y3arajJbHEHOTO IOPIYHOIO PU3UKY
(1mopivHO1 WMOBIPHOCTI) BMHHKHEHHS aBapii Ha IIiit
rpe6m, ssxuii cknagae 0.9-107° 1/pik Ipu 10IIycTAMOMY
HOpPMaTHBHOMY 3Ha4deHHi 5-107° 1/pik.

3anponoHOBaHUN METOJ MOXe OyTH BHKOpHCTa-
HHH ITiJ1 Yac po3paxyHKiB iHIINX OETOHHUX IpaBiTaIlii-
HUX rpe0elb Ha CKeJIbHINA OCHOBI.
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ANTIMICROBIAL ACTIVITY OF THICK AQUEOUS-ALCOHOLIC EXTRACT OF UNRIPE
WALNUT FRUITS.
INPOTUBOMMUKPOBHAS AKTUBHOCTB I'YCTOI'O BOJHO-CIIUPTOBOI'O OKCTPAKTA
HE3PEJIBIX IIJIOJOB OPEXA I'PELIKOI'O.

Summary: Infectious diseases of the gastrointestinal tract are among the most common infectious diseases
in the world.

The aim of our work to conduct studies of the antimicrobial activity of thick aqueous-alcoholic extract of the
unripe fruits of walnut against the most common pathogens of infectious diseases of the gastrointestinal tract.

The objects of the study was the thick aqueous-alcoholic extract of the unripe fruits of walnut (ethyl alcohol
extractant 30%).

Preparations comparisons were chosen: levofloxacin, tetracycline, erythromycin and Altan.

The antimicrobial activity of the extract was evaluated by the minimum inhibitory concentration and the
lowest concentration causing a bactericidal effect. The studies were conducted by the method of production does-
tions.

As aresult, it was found that the analyzed extract exhibits a significant antimicrobial activity, comparable in
strength to synthetic antibacterial agents and broad-spectrum effect on plant exceeding the reference-drug Altan.
These results provide basis for further study of the pharmacological properties and the extract analyzed suggest a
promising tool for prevention and comprehensive treatment of infections of the gastrointestinal tract, and the cre-
ation of drugs based on it expedient.

Key words: Extract thick, walnut, antimicrobial activity, unripe fruits, aqueous-alcoholic extract

AnHoTanus: MHpeKrmoHHbIe 3a001eBaHus )KeTyJOYHO-KUIIEYHOTO TPAKTA SBIAIOTCS OHUMHE U3 Hanboee
pacnpocTpaHeHHBIX HH()EKIINOHHBIX 3a00JIeBaHUI B MHpE.

Lens Hame# pabOTH MPOBECTH UCCIICAOBAHIS TPOTHBOMHUKPOOHONW aKTHBHOCTH I'yCTOTO BOJIHO-CITUPTOBOTO
9KCTPAKTa U3 HE3PEJBIX IUI0JI0B Opexa I'PENKOT0 B OTHOIICHUN HanboJiee paclpoCTpaHEeHHBIX BO30yIUTeNeH HH-
(heKIIMOHHBIX 3a00JICBaHUH KETY0UHO-KHIIEYHOTO TPAKTA.

OOBbeKkTaMM UCCIIEIOBaHMUS CTAJl BOJHO-CIIUPTOBOM (IKCTPAreHT CIUPT STHIOBBIH 30%) IyCTO# SKCTpPaKT U3
HE3penbIX IUI0A0B Opexa FPeLKoro.

[Mpenaparamu cpaBHEHHs OBLIN BBIOPaHBL: J1€BO(IIOKCANH, TETPALMKIINH, SPUTPOMHUIIMH U aJbTaH.

[IpoTHBOMUKPOOHYIO aKTHBHOCTH SKCTPAKTa OLIEHUBAJIHN 110 MUHUMAIBHON MHTHONPYIOIIeH KOHIIEHTPAITIH
Y HaMEHBIIIeW KOHIICHTPAIIUH, BhI3bIBAIONICH OakTepuuaHbii d¢dekt. McenenoBanus MpoBOAUINCH METOIOM
CEpPUMHBIX PA3BEACHUM.

B pesynpTaTte OBIJIO yCTAaHOBIEHO, YTO MCCIEIYyEMBIH IKCTPAKT MPOSBISIET 3HAYUTEIbHYIO TPOTHUBOMHUKPOO-
HYIO aKTHBHOCTB, COIOCTABMMYIO IO CHJIE C CHHTETHYECKHIMH aHTHOAKTEPHATHHBIMHU IIperapaTaMi IHPOKOTO
CTIEKTpa JIEHCTBUS W TPEBBIMAIONIYIO TI0 JCHCTBHIO PACTUTEILHBIN pedepeHc-npenapaTr aibTad . [loxydeHHbIe
Pe3yJIbTaThl NAIOT NPEANOCHUIKH IS AajbHEHIIEro uccieoBanus (apMaKkoIOrHiecKUX CBOWCTB M MO3BOJISIOT
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CUHTATh MCCIEIYyEMBI SKCTPAKT NEPCIEKTHBHBIM CPEACTBOM IS MPOGIIAKTUKH U KOMIUIEKCHOW Teparnuy WH-
(hexIuii KeIyJOIHO-KUIIETHOTO TPaKTa, a CO3AaHNE JICKAPCTBCHHBIX MPEMapaToB Ha €ro OCHOBE Ierecoobpas-

HBIM.

Kniouegvie cnosa: JKCTPaKT rycTo, Opex rperKui, MPOTHBOMUKPOOHAS aKTUBHOCTh, HE3PEIIBIE IIOBI, IKC-

TPakT BOJHO-CIIUPTOBOM

He BbI3bIBaeT COMHEHHE TO, YTO Ha JAHHBIH MO-
MEHT 3a00JIeBaHMs HKEJIyJAOYHO-KHIIEYHOTO TpaKTa
(KKT) 3aHMMAIOT JUAUPYIONINE MO3UINH IO pacipo-
CTPaHEHHOCTH Cpely BcexX rpymnn Hacenenus. [locro-
SIHHBIA pOCT 3a00JIEBAEMOCTH CBS3BIBAIOT C MHOXeE-
CTBOM (DaKTOPOB, CpeAr KOTOPBHIX BBIACISAIOT HEmNpa-
BWIBHOE IHTaHWE, KypeHHe, NPUEM aJKOTONsd W
HapKOTHKOB, NCTIOJIb30BaHHE JIEKAPCTBEHHBIX CPEIICTB,
CTpECCHI, KOJIOTHYECKOE HeOIaromoiydme, a TakKe
TEeHETHUYECKYI0 MpenapacnonoxenHocts [1,2,3]. Co-
TJIACHO CTAaTHCTHKE B PETYISPHBIX KOHCYIBTAIHAX Ta-
CTPOIHTEPOJIOTa B TOI WIIM MHOM CTENEHU HYXKIAeTCs
95% Bcero HaceleHHUS.

Bce 3aboneBanust JKKT B 3aBUcHMOCTH OT mpu-
YMHBI BO3HHKHOBEHHS MOXKHO pa3/ieNuTb Ha 2 0O0Jib-
[IKe TPYIIbl: HHPEKINOHHBIE W HEHH(EKIIMOHHBIE.
Cpenu 3a0oneBaHnl OaKTepHATEHON STHOJIOTHH BEI/IC-
JISI0T WHQEKIMH OpolepBUKAILHOM 00acTh, HHDEK-
IIUH JKeTyAKa (TaCTPHT, 3BCHHAS 0OJIC3HP JKEIyAKa U
JIBEHAIIATATICPCTHON KUIIKK), MHOEKIINN KUIICTHNKA
(auTepuTt u 3HTEpOKOIHT) [4].

Wudexnun KAIeYHOH JTOKaTU3aIlid TaKhue Kak
JIM3CHTEpHs, X0Jjepa, calbMOHeIUIe3, OplouHoi TH(,
napatuder A u B, 60Tyau3M, nuieBble TOKCUKOWH-
(eximmn, aMedb1o03, SIHTEPO- ¥ POTaBUPYCHAsI HHPEKIINU
cocTarisItoT 6osee yeM 25% Bcex MH(PEKITMOHHBIX 3a-
OoneBanuii uenoBeka [S5].

CorylacHO CTaTUCTUYECKHM JIaHHBIM 3a TOCIeNl-
HHUE TOIBI BO3POC YPOBEHB 3a00JIEBAEMOCTH OCTPHIMH
KHIICYHBIMI HH()EKIUAME CTaPUIOKOKKOBOH 3THOIO-
TMH ¥ B JAHHBEIH MOMEHT HaXOJIMTCS B quana3zone 17,1-
20,3 Ha 100 TeIC. HaceneHus [6,7].

Hambomnee gacToll MpUYMHON MUIIEBBIX TOKCUKO-
WHQEKIMA CaTbMOHEIIC3HOH STHOJOTHH OCTaeTCs
Salmonella typhimurium. CriocoGHOCTBIO K HHBAa3KUH B
KJIETKaX SIUTEIHSI U TOPAKESHUIO CITM3UCTON 000JI0UKH
TOJICTOTO M IUCTAJIBHOTO OT/Ie)Ia TOHKOTO KUILIEYHHKA,
MOMHMO CaJIbMOHEIJI, 00JIa/laloT TaKk)Ke IHTEPOUHBA-
suBHBIE E.coli u Shigella spp. B cBoro ouepens mocnen-
HHE SIBIISIOTCS BO30YIUTEISIMHU JU3CHTEpUH (IIWTEN-
ne3a). Haubonee yctoituneiM siBisiercst Bua Shigella
sonnei, naumenee — Shigella dysenteriae. Ilurenmst
SIBIISTIOTHCSI PACIIPOCTPAHHEHOW MPHYMHOM MUIIEBBIX
MHTOKCHKAIIMH ¥ 3aHUMAIOT TPEThe MecTo (TT0Cie cab-
MOHEJUIBI ¥ KaMIIHII00aKTepa) 1o KoJIM4ecTBY 3a0051eB-
[IMX ¥ TOCTHUTAIM3UPOBaHHBIX. Takxke clieayer 3ame-
THUTB, YTO MOBBINIEHHOE coaepxkanue Shigella spp. o6-
HAapyXMBaeTcsi B TKaHAX aJeHOM Yy OOJbHBIX
KOJIOPEKTAIBHBIM pakoM [8].

Cpeau NPHYMH NHIIEBBIX WHTOKCHKAILMHA BTOPOE
MECTO 110 KOJINYECTBY 3a00JIEBIIMX U FOCITHTAIH3HPO-
BaHHBIX (TI0CJIE CaJbMOHEIUIbI) M TPeThe (Tocie cajb-
MOHEJUIBI ¥ JINCTEPHH) TI0 KOJINYECTBY YMEPIINX 3aHH-
maet O6akrepust Campylobacter. Hame Bcero nposisie-
HUEM HMH(EKLIMOHHOTO HOPaXCHUS KKT
KaMIUI00aKTEPOM SIBJISIETCS I'aCTPOIHTEPHUT.

N3 poma Campylobacter 6pu1 BBLEENCH pOA
Helicobacter, a Bnocneacteuu, B 1991 r. BbImeneH oT-
nenbHbIi Bua Helicobacter pylori, KoTopslit Ha TaHHBII
MOMEHT CUMTAIOT OJHUM W3 OCHOBHBIX 3THOJIOTHYE-
CKHUX (paKTOPOB Pa3BUTHUSI XPOHUUECKOTO TaCTPUTA, 53~
BEHHOW OOJE3HM JKeIynka W JBEHAAIATHICPCTHON
KHUIIKY, aJCHOKAPLUUHOMBI U JUM(OMBI xemyaka [9-
15].

OnHOH U3 TOBCEMECTHO PACIPOCTPAHEHHBIX HH-
(exnnii, KoTopasi MOXKET BEI3BATh MOPAXKEHHE JII0OOTO
OTZENa MUIEBAPUTEIHLHON CHCTEMBI, HAUWHAS C POTO-
IJIOTKKU U KOHYas HpsSMOW KUIIKOW, sBisgercs P.
aeruginosa. CoriacHO MUAEMHUOTIOTHIESCKIM HCCIIEI0-
BaHUSAM B 15-20% ciaydaeB oHa SBIAETCS NPHUUYMHON
BCEX BHYTPHOOJIBHUYHBIX HHPEKIIHH.

Ha ¢oHe HapylieHuit B UIMMYHHOM CHCTEMeE opra-
HHU3Ma 1 OECKOHTPOJIBHOTO IPHEMa aHTHONOTHKOB IITH-
POKOTO CIIeKTpa JEHCTBHS U1 NPPAANAIINH [TaTOIOTH-
YeCcKUX OaKTepHii, yBEIMUHBACTCS POCT M PACIIPOCTpa-
HEeHHE JPO}OKEnono0HbIX rpuboB poxa Candida c
KHIIEYHUKA HA JKEIyJOK, POTOBYIO ITOJIOCTh W ITTHIIE-
BOJI, YTO B pe3yJbTaTe MPUBOANT K CHCTEMHOMY KaH-
nunosy JKKT [16-17].

HecMoTpst Ha JOCTaTOYHYIO pacIIpOCTPAHEHHOCTh
unpexkronnsix 3abonesanuil XXKT, no cux nop He
HalZIeHO ONTHMAJIBLHOTO PEUIeHHsl BOlpoca uX 0e3-
oracHoi W 3(QdeKTUBHON (apMakoIOrn4ecKkon Kop-
PEKIIMH, COOTBETCTBEHHO, OCTAETCS aKTyaJIbHOW pa3pa-
00TKa HOBBIX JIEKAPCTBEHHBIX CPEJCTB C MPOTHBOMHK-
POOHBIMHU CBOWCTBAMH.

Hawnbosee mpuBIeKaTeNbHBIME C TOYKH 3PEHUS
ONTUMAITFHOTO COOTHOIICHUS 3(PPEKTUBHOCTH U Oe3-
OITaCHOCTH OCTAlOTCS JIEKApPCTBEHHBIC CPEICTBa IpH-
POIHOTO TIPOMCXOXKJCHUS, YTO CBSI3aHO C COAEpKa-
HHEM B HUX KOMILIEKCa OMOJIOTMYECKH aKTHBHBIX Be-
mectB (BAB), nmelicTBHe KOTOpBIX 00yclaBINBaeT
LUIMPOKUHM CHEKTP HEHCTBUSI U HU3KYH) TOKCUYHOCTb
[18-20].

[Mpoananu3upoBaB XHUMHYECKHH COCTaB JieKap-
CTBEHHOro pactutenpHoro ceipbs (JIPC) opexa rpeu-
KOT0, MBI 0OpaTHJIi BHUMaHHE Ha Takue (apMaKoio-
TMYECKH aKTUBHBIE BEIIECTBA KaK I'MIPOJIM30BaHHBIC
TaHWHBI U AUMEPBI, IPOU3BOIHBIE JIarOBOM KHUCIIOTHI,
TIPOM3BO/IHBIE 1EKaPOOKCHIMPOBAHBIX KHCIIOT, HYKJIe-
WHOBBIE KHUCIIOTBI, aMUHOKHUCIIOTHI [21-24], KoTOpBIE C
OJTHOI CTOPOHBI SIBJISIOTCSI OTHOCHTENILHO Oe3omac-
HBIMH, & C APYTO#i - HHTEPECHBIMHU C TOYKH 3pEHUS IIPO-
(GUIAKTHKY M KOMIUIEKCHOM Teparuu HH(EKIIMOHHBIX
3abonesannii JKKT.

AHanu3upyst ICTOYHUKH JINTEPATYPHBIX JIAHHBIX,
MbI 00paTHIIM BHUMaHHE Ha YKa3aHHE HEKOTOPBIX aB-
TOPOB KacaTeJIbHO aHTUCTA(QMIIOKOKKOBOH aKTHBHOCTH
9KCTPAKTOB Opexa Ipeukoro. Takyro MpoTHBOMUKPOO-
HYIO0 aKTUBHOCTb OHH CBSI3BIBAIOT C HAJMYUEM ILIIOM-
OarvHa, I0TJIOHa, MEHAMOHA U JayCOHOMa, OOBSICHSSA


http://www.gastroscan.ru/handbook/118/3287
http://www.gastroscan.ru/handbook/118/3287
http://www.gastroscan.ru/handbook/118/4444
http://www.gastroscan.ru/handbook/118/3287
http://www.gastroscan.ru/handbook/118/3287
http://www.gastroscan.ru/handbook/118/7690
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CIOCOOHOCTBIO aMUIHBIX IMPOU3BOJIHBIMH Ha(TOXH-
HOHAa pa3pymaTb KJIETOYHYIO CTEHKY I'PaMIIOJIOXKH-
TENBHBIX OaKTEpHi, B TOM YHCIE€ METHLIMIIHH-PE3H-
cTeHTHBIX Staphylococcus aureus, a mpu COBMECTHOM
MPUMEHEHNH C OKCAIMJUTHHOM in Vitro TMKBUANPOBATH
PE3UCTEHTHOCTh JAHHBIX MHKPOOPTAaHU3MOB K 3TOMY
aHTuOaKTepraIbHOMy npenapary. Tawke ObLIO Omu-
CaHO, YTO JIaHHBIC BEIECTBA MPOSBIAIOT HPOTHUBO-
rpuOKOBOE JIEHCTBHE B OTHOIICHUU NMATOTEHHOH (ury-
koHa3zon pesucreHTHOM Candida albicans B Merone
nuddy3HbIX passenenuii [6,25].

W3BecTHO, 4TO I'yCThIe SKCTPAKTHI JIUCTHEB Opexa
TPEIKOTO 00JIaaloT MPOTHBOMHUKPOOHBIM NIeiiCTBHEM
B OTHOUICHWH SHTEpOOaKTepHil, 30JI0THCTOTO cTadu-
JIOKOKKA, CHHETHOMHOM MaJlOYKH, a SKCTPAKThl KOPBI
u3MeHAI0T pH CifoHBI 1 00JIaAI0T IMUPOKUM CIIEKT-
POM aHTHMHUKPOOHOH aKTHBHOCTH B OTHOILICHUH I'PaM-
MIOJIOXKHTETBHBIX (Staphylococcus aureus u
Streptococcus mutans), rpaMOTpHIATEIBLHBIX OaKTe-
puii (Esherichia coli u Pseudomonas aeruginosa) u ma-
TOTEHHBIX JpoxokeBsix rpubos (Candida albicans)
[26].

Cnexktp MUKpOQIIOPBI, YYBCTBUTECIHHOH K TOMY
WJIM MTHOMY SKCTPaKTy 3aBHCHUT HE TOJBKO OT BBIOpaH-
Horo JIPC, ¢ uHAMBUAyaJbHBIM, MPHUCYIIUM TOJBKO
eMy XuMHuueckuM coctaBoM BAB, HO 1 oT xapakrepa
UCTIONB3YEMOTO dKCTpareHTa. Hampumep, cnmpToBble
9KCTPAKTHI UMEIOT aHTHOAKTEepHUaIbHOE JCHCTBHE TIpe-
HMYIIECTBEHHO Ha Streptococcus mutans,
Streptococcus salivarius, Streptococcus sanguis u
Staphylococcus aureus. B To BpeMst Kak mpOTHMUKPOO-
HOe JIefiCTBHE BOJHOTO 3KCTPaKTa, MOMHMO BbILIETIE-
PEUYMCIIEHHBIX MHUKPOOPTaHM3MOB, PAcCIPOCTPAHSIETCS
u Ha Lactobacillus casei, Actinomyces viscosus, a ¢pyH-
ruauaHoe - Ha Microsporum canis, Trichophyton
violaceum u Trichophyton mentagrophytes [6-7,16-
17,25-26].

Hecmotps Ha OonbInoi apceHald COBPEMEHHBIX
CHHTETHYECKUX aHTHOAKTEpUAIbHBIX JIEKAPCTBEHHBIX
MPEeNnaparoB ¢ MIHPOKUM CHEKTPOM IIPOTHBOMUKPOO-
HOM aKTHUBHOCTH, PaclpOCTPaHEHHOCTh HWH(EKINOH-
HbIx 3a0oneBanuii JKKT npomomkaeT 3aHUMaTh JTUIH-
pyIOIIHe MO3UIMK CPer OOIIero yucia HH(EKIINOH-
HBIX 3a001eBaHMIA, a PE3UCTEHTHOCTH
MHUKPOOPTaHU3MOB K IPOTHBOMHKPOOHBIM Mpernapa-
TaMm IOCTENEHHO MPOJOJDKAeT pacTH. Pa3opBarh 3TOT
MOPOYHBII KPYT BO3MOXKHO ITpenaparaMy NpUpOTHOTO
MPOUCXOX/IEHHUSI C ONTHUMAJbHO COANaHCHPOBaHHBIM
coctaBoM BAB, mmpoknm crniekTpoM aHTHOaKTepHab-
HOM aKTHBHOCTH M BEICOKHM ITpoQuiIeM 0e3011acHOCTH.

OmbIT HapOJHOM MEANIMHBI ¥ aHAJIU3 JIAHHBIX JIU-
TepaTypHBIX HCTOYHHUKOB, ITO3BOJISIOT CHIENIAaTh BBIBOJ,
YTO cpen O0IBIIoro pazHooOpasus GuIopsl YKpanHsl
€CTh pacTeHHe — OpeX TPelKHi, mpouspacramoliee B
JIOCTaTOYHOM KOJIMYECTBE M OTBEYAOIEe BCEM BbIIIE-
NepevrCIeHHbIM TpeboBanmsM [27].

VIMEHHO MOATOMY HeJIbI0 HALIEro MccjeaoBa-
HMS CTaJI0 N3YYeHHUE MPOTHBOMUKPOOHON aKTHUBHOCTH
9KCTPAKTa I'yCTOr0 BOJHO-CIIMPTOBOTO HE3PEJIbIX IUIO-
noB opexa rpeukoro (OI'BC-30). O6bekToM nccaeno-
BaHMSI SIBJSICTCS] BOJHO-CITMPTOBOM (3KCTPAreHT CIUpT
3Tr0BbI 30%) TycToil SKCTpaKT U3 HE3pEbIX MI0A0B

opexa TIpelKoro, KOTOpPBIH ObLI HaMH IOJY4YEH COB-
MecTHO ¢ yueHbiMH HDaV (mox pykoBoacTBOM Tpodd.
leoprustan B.A.) u cTaHOapTHU30BaH O COAEPIKAHUIO
IOTJIOHa METOJOM BBICOKO3()(PEeKTUBHON >KUAKOCTHON
xpomarorpadum.

Marepuanbl 1 Metoabl. KpurepusiMu akTUBHO-
CTH TOTO WJM WHOTO TpernapaTra BBICTYNAIOT MHUHH-
MallbHass WHTUOMpyromas koHuentpamus (MHUK) -
HaMMeEHbIIask KOHLEHTpAIHs [penapara, KoTopas Top-
MO3HT POCT TECT-KYJIBTYp U MUHHMMallbHas OaKTepH-
nuaHas koHueHTpanus (MBK) - HaumenbIIas KOHIEH-
TpalMs IpenapaTa, BI3BIBAIOIIETO OaKTEPHLIUIHBIN
a¢¢pext. MBK BBIpaxcaeTcsi B MI/T WIIM MKT/MII, KOTO-
past BBI3BIBACT MOJIHYIO TMOENbh CTaHOAPTHBIX TECT-
mramMmoB Oakrepuit. Onpenenenne MUK nu MBK s
OI'BC-30 u omeHKY ero aHTHOaKTepHaIbHON aKTHBHO-
CTH TIPOBOJMIIM IIPU KOHCYJBTAallMOHHOHN IOJIEPIKKE
k.Mea.Hayk Komesoii W.I1. Ha kadenpe MUKpoOHOTIO-
T'MH, BUPYCOJOTUH, MIMMYHOJIOTUH H SIHJIEMUOJIOT U
I'Y «IMA M3 VYkpauns». B xauecTBe TeCT-KynbTyp
HCIIONB30BalIl My3eHHble mTaMMbl: S. aureus ATCC
25923, E. coli ATCC 25922, P. aeruginosa ATCC
27853, Candida albicans 690. [Ins uccieaoBaHus aH-
tubakrepuanpHOoro Aeivicteus DI'BC-30 meromom ce-
PHUHHBIX pa3BeJCHNUII B arape UCIIOIb30BAJIN B KAUECTBE
tect - KyaeTyp Salmonella typhimurium Ne 532,
Shigella flexneri 1a Ne 8516, Shigella sonnei 2K kounu-
muHotun 1, Campylobacter Ne 108, mpemocraBiieHHbIE
LEHTPaAFHONW OaKTepHOJIOTHIECKOH JTabopaTtopueil T.
JHemnponeTpoBcka.

Uccnenosanus MUK n MBK npoBoannuces Merto-
JIOM CEpUIHBIX pa3Be/ieHNni B OyJIbOHE B COOTBETCTBUH
¢ Meroandeckumu pekomenaarmsamu MO 9.9.5 - 143 -
2007 «OmpeneneHue IyBCTBUTEIBHOCTH MHUKPOOpra-
HM3MOB K aHTHOAKTEepHaIbHBIM IIpernaparam», yTBep-
JKACHHBIX mnpukazoM M3 Vkpaunsl ot 05.04.2007,
Nel67.

[TuraTtenbHbIi OynbOH JUI ONpPEAENEHHUS TyB-
CTBUTEIBHOCTH paznuBaiy 1o 0,5 My B KaxIyl0 Ipo-
oupky. KonmgecTBo mpoOupok omnpenenseTcs HeoOXo-
JVMBIM JHMAIa30HOM pa3Be/ICHUH aHTHOMOTHKA U yBe-
JIMYMBACTCA Ha OJHY JJIS MIOCTAaHOBKH '"HETaTHMBHOTO"
KOHTPOJISL.

Paboumii pacTBOp TOTOBMJIHM W3 OCHOBHOTO pac-
tBopa DI'BC-30 ¢ ncnonp30BaHrEM KUAKOW MUTATEIb-
HOW cpenpl. KoHmeHTparmio pabodero pacTBopa pac-
CUMTBHIBAJIM HCXO/s M3 HEOOXOAMMOI MaKCHMallbHOM
KOHLICHTPALMH B PAAY CEPUIHBIX pa3BeCHUH, yIUTHI-
Basi (paKTOp pa3BelleHMs MperapaTta Mpu JalbHeHIIei
WHOKYJISIIMHU. 3aTeM pabouMii pacTBOP B KOJIMYECTBE
0,5 MJI C TTOMOIIBIO MUKPOIHMIIETKH CO CTEPUIIBHBIM
HaKOHEYHHKOM BHOCHJIM B IIEPBYIO ITPOOUPKY, conep-
arnryto 0,5 M OynboHa. TiateabHO epeMenmBaii 1
HOBBIM CTEpHIIBHBIM HaKOHEUYHUKOM mepeHocunu 0,5
MJI HICCIIETyeMOT0 pacTBOpa B OyIbOHE BO BTOPYIO IIPO-
Oupky, comepkamryto cHawana 0,5 mn OymponHa. DTy
MpOIeTypy TOBTOPSJIH, MOKa HE OBLI NPHUTOTOBIICH
BeChb HEOOXOomuUMBIA psif pasBeneHuit. C mocienHei
npobupku 0,5 M1 OyJIbOHa AN,

Takum 00pazoM, nmosxyyaics psia IPOOHPOK € Uc-
cnegyemsiMu pactBopamu OI'BC-30, KoHIEHTpanuu
KOTOPBIX OTJIMYAJIUCH B COCEHUX MpoOupKax B 2 pasa.
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ORHOBpEMEHHO TOTOBHJIHM AONOIHUTEIFHBIC PSAABI ce-
puitHbix pasenenuit DI'BC-30 ans TecTupoBaHHA
KOHTPOJBHBIX MmTaMMoB. Cepusi pa3BeINeHHH BKITIO-
yana B ce0sl HOrpaHUYHbIE KOHIICHTPAINH U TOITYCTH-
Mble quana3zonsl MUK a1 KOHTPOJIBHBIX IITAMMOB.

0,5 M3 HMHOKYJIIOMa BHOCWJIH B KXYyl IpO-
6upky, conepxairyo 1no 0,5 MJI COOTBETCTBYIOLIETO
pa3BeieHUs UCCIIeyeMOro BEIeCTBa, U B OAHY IpO-
6upky ¢ 0,5 M uTarensHOrO OynbOHA Oe3 pabouero
pactBopa ("oTpuuarenbHbI" KOHTpoONb). KoHeuHas
KOHLEHTPAIMSI MUKPOOPTaHU3MOB B KaXJI0H IPOOHpPKe
JocTrana HeobXoauMoii - mpumepHo 5 x 10° KOE /
M. IHOKYTIOM OBLIT BHECEH B IIPOOHMPKH C pa3BeaCHHU-
SIMH HCCIIEyeMOT0 BellecTBa Ha npoTskernd 15 - 30
MHUH C MOMEHTa IIPUTOTOBJICHUS.

[Ipobupky 3aKpBIBaIH CTEPHIFHBIMI BaTHO-Map-
JICBBIMH TIPOOKAMHU, U BCE MPOOUPKH C TECTHPYEMBIMU
mTaMMaMH, KpoMe MpOOHpPKH "HETraTHBHBIA" KOH-
TPOJIb, MHKYOHPOBAJIM IIPU HOPMAIILHOM JIABJICHHU U
temmeparype 37 © C B teuenue 16-20 wim 20-24 4 (B
3aBHCUMOCTH OT BHJA TECTHPYEMOIO MHUKPOOpra-
Hu3Ma). [IpoOupky "HeraTHBHBIH" KOHTPOJBH IOMe-
aJId B XOJIOAUIBHUK 1ipu 4 °C, T1Ie XpaHWIu 10 y4eTa
PE3yIbTATOB.

Jiist ompeienieHus Hal9usl pOCTa MUKPOOPTaHH3-
MOB IPOOHPKH C MOCEBAMH IIPOCMATPUBAIUCH B TIPO-
XOImeM cBeTe. POCT KymeTypel B TIPUCYTCTBHU
OI'BC-30 cpaBHEBancs ¢ pedepeHTHOH NpoOMpKoit
("HeraTHBHBII" KOHTPOIB), COACp)KaIleld HCXOIHBIHN
HMHOKYJIIOM M XpaHuiack B xonoauiabHuke. MUK ompe-
JIeNAeTCs M0 HauMeHbInel kouieHTpamun D' BC-30,
MOAABJISAIONIENH BUIUMBIA POCT MUKPOOPraHU3MA.

l'oToBHIM ABYKpATHBIE pa3BEICHUS ONBITHOTO 00-
pa3lia Ha MUTAaTeIbHOM cpene, MOIydaad IUama3oH
koHueHtpauuid ¢ 450 mxr/mia go 0,000107 mxr/mi.
DTanoHHbIe TeCT - mTaMMEl S. aureus ATCC 25923, E.
coli ATCC 25922, P. aeruginosa ATCC 27853 Ha
cpene Mrouiep - Xuntod npu 37 © C B Teuenue 24 u.
JIJIT 9UCTOTHI IKCIIEPHMEHTa HCIIONB30BAN PA3IIN4-
HBIE KOHTPOJIM POCTa.

KonTpomnu, wucHonp30BaHHBIE B HUCCICIOBAHUU:
KOHTPOJIb OyJIbOHA HA CTEPHIIBHOCTh; KOHTPOJIb MpeTa-
parta Ha CTepHIIBHOCTB; KOHTPOJIb POCTa S. aureus; KOH-
Tposib pocta E. coli; kouTposs pocra P. aeruginosa;
koHTpoJb pocta C. Albicans.

Tax xak MUK otimuuaercs or MBK, momomam-
TEJBHO NPOBOJAWIN MOCEB Ha TBEPJble MUTATEIILHBIC
cpenbl. Jlnst omeHKHM OaKTepUIMAHOTO AEHCTBUS

OI'BC-30 nmpoBoamnu onpenenenre MBK, mytem BbI-
ceBa 1o 0,1 MJI U3 KaXI0# MPOOHUPKH C IKCTPAKTOM Ha
cpexy Mromep — XWHTOH U OCIEAYOMeH HHKYOaIiui
mpu 37° C B Teyenue 24 4.

MBK wnccnemyemoro SI'BC-30 k MUKpoOpraHms3-
MaM yCTaHaBIMBAJIN KaK HAUMCHBIIYI0 KOHIICHTpPa-
LU0, IPH KOTOPOM OTCYTCTBOBAJ POCT Ha arapu30BaH-
HOM cpene Mrojutep - XUHTOH.

Yuer pe3ynbTaToB: JUIS OINPEAETICHHS HaMYHs
pOCTa MHKpPOOpraHW3Ma MpPOOUPKU C TOCEBaMH IpO-
CMAaTpPUBAJIM B TIPOXO/ISIIEM CBETE.

Jns uccnenoBaHusi aHTHOAKTEPUAIBHOTO JIEH-
cteusi OI'BC-30 MeTomoM CepuilHBIX pa3BeleHUN B
arape HCIONB30BAIA YUCTYIO CYTOYHYIO KYJIBTYPY
MHKPOOPTaHW3MOB, BBIPOCHIMX Ha IUIOTHBIX IHTa-
TETBHBIX cpenax. s moxydeHus: CyTOUHON KyIbTypHI
Salmonella u Shigella kynsruBupoBamu 24 gaca Ha
MSICO-TIEITOHHOM arape mpu temmepatype 37C, Cam-
pylobacter kynsTHBHpOBamH Ha Kammmiobakarape 48
4acoB.

Cpenbl TOTOBWIN CIEIYIOUIMM 00pa3oM: Mocie
ABTOKJIAaBUPOBAHUS KOJIOBI C MUTATEIILHON CPeNIOH 1o-
Mellaad Ha BoAsHyo 6anto mpu 48-50 °C, rae Beiaep-
KUBAIA 10 JOCTW)KCHHS YKA3aHHOW TeMIIEpaTyphl,
MOCIIe Yero B HHUX AaCENTHYEeCKH BHOCWIH paboune
pactBopsl DT'BC-30 (1 gacts paboyero pacTBopa Ha
9 yacreil pacruIaBJIEHHOTO arapa. 3aTeM cpeay TIa-
TEIBHO TEpPeMEIINBaIl M PAa3IHBaId IO dYaIlKam
[erpu, TONMmUHA CIOSI MUTATEIHHOW CpeIsl COCTa-
Buia 3-4 MM.

Konuentparms pabounx pacrsopoB I1'BC-30 co-
craBuiia ot 100 Mxr/mi 10 6,25 mxr/mi. [ToceBbl HHKY-
oupoBanu mpu temmneparype 37C.

VYder pe3ynbpTaToB MPOBOAMIN Yepe3 24 vaca s
Salmonella u Shigella n uepe3 48 gacos aast Campylo-
bacter.

Ji MHOKYIAIUN HCIONB30BAJIM CTaHIAPTHYIO
MHUKPOOHYIO B3BECh, SKBHBaJICHTHYO 0,5 110 CTaHIApTY
Mak ®apnanay, pa3seneHnyto B 100 pa3 Ha nuTaTesb-
HOM OyIIBOHE, ITOCTIE Yero KOHIICHTPAIUs MUKPOOpra-
HU3MOB B Heil coctansa npumepHo 108 KOE / .

Pe3ysabTaThl 1 00cy:KaeHUE

BeisiBiiena antuMukpoOHast akrusHocts D' BC-30
K TECT - IITAMMaM MHKPOOPTraHU3MOB. Pe3ynbTathl uc-
CJIEZIOBAHHS U HAJIMYME POCTa B MPOOUPKaAX ¢ pa3Bere-
ausimu ETBC 30 B pa3iuuHBIX KOHIIEHTPAIMSIX PHUBE-
IeHsl B Tabumie 1.
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Tabmuma 1

Hannymne pocra MUKPOOPraHU3MOB B MPOOHUPKAX B MPUCYTCTBHH BOAHBIX

PACTBOPOB IryCcTOIr0 BOJHO-CIIMPTOBOI0 3KCTPAKTA He3peJIbIX MJIOJ0B 0peXa rpelkoro pasju4Hoii KOHLeH-
Tpauuu

(ucxoaHas KOHIeHTpanus oopasua 1500 Mkr/mJu)

o & O g 8 adl 28, = Hccnenyemble KyabTypsl
S 8| 2 E" = 888 E| Saureus E. coli P. aeruginosa C. albicans
1 2 750 - - - -
2 4 375 - - - -
3 8 187,5 - - - -
4 16 93,75 - - - -
5 32 46,875 - - - -
6 64 23,4375 - - - -
7 128 11,71875 - - - -
8 256 5,859375 - - - -
9 512 2,929688 - - + -
10 1024 1,464844 - - + -
11 2048 0,732422 - + + -
12 4096 0,366211 + + + -
13 8192 0,183105 + + + -
14 16384 0,091553 + + + +
15 32768 0,045776 + + + +
16 65536 0,022888 + + + +
17 131072 0,011444 + + + +
18 262144 0,005722 + + + +
19 524288 0,002861 + + + +
20 1048576 0,001431 + + + +
21 2097152 0,000715 + + + +
22 4194304 0,000358 + + + +

IIpumeuanue:

«-» - OTCYTCTBUE BUIIUMOI'O POCTa;
«+/-» - crnabebIit pocT;

«t» - HAIMYUe BUAUMOTO pOCTa.

M3 Ttabmunpl 1 BHAHO, YTO B UCCIIEIOBAHUU
onenku MUK Bonnoro pactsopa DI'BC-30 ¢ ucxon-
HOU KOHIeHTpanue# 1,5 mr/mn ycranosiaena MUK ot-
HocutenpbHO S. aureus ATCC 25923 cocraBiseT
0,732422 mxr/ma, E. coli ATCC 25922 - 1, 464844
Mkr/mi, P. aeruginosa ATCC 27853 - 5,859375
Mmkr/mi, C. albicans - 0,183105 Mxr/mit.

Pe3ynbTaThl KOHTPOJISL: KOHTPOJIb OyJIbOHA Ha CTe-
PWIBHOCTH - OTCYTCTBHE POCTa; KOHTPOJb Mpernapara
Ha CTEpUJIBHOCTH - OTCYTCTBHE POCTA; KOHTPOJb POCTa
S. aureus - nanmuume pocra; KOHTposb pocra E. coli -

HaJIM4He pocTa; KOHTPOIb pocTa P. aeruginosa - Hamu-
4He PocTa.

IToceBbl KOHTpoOJIEHl HAa IJIOTHBIE MUTATENBHBIC
cpensl c MHKyOaruen
37,0 C B TeueHue 24 4 NOATBEPAWI PE3YJIbTATHl KOH-
TPOJISL.

Pe3ynpTaThl cpaBHEHUS] MUHHMAJIbHON OakTepH-
IIUTHOW KOHIIEHTPAIlMd U MUHUMAaJIbHOW MHTHOUPYIO-
el KOHIIEHTPALMKU TIPEICTABICHbl B CPABHUTEIBHOMN
tabnure 2.

Tabiuma 2

CpaBuuresbHasi konuenrpauuss MBK u MUK
BO/JHBIX PACTBOPOB I'yCTOI0 BOAHO-CIIUPTOBOIr0 3KCTPAKTA He3peJibIX IJIOI0B OpeXxa IPeiKoro AJsi TecT-

ITAaMMOB
Tect-kynbpTypa MUK MBK
S. aureus 0,7324 5,859375
E. coli 1,464844 46,875
P. aeruginosa 5,859375 >750
C. albicans 0,183105 1,464844
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W3 tabmuie! 2 BuaHo, 4o MUK HeCKOIBKO OTIIH-
gaeTcst oT MBK B cTOpOoHY yMeHbIIEHHS W IS S.
aureus ATCC 25923 cocrasiser 5,859375 mkr / mi, E.
coli ATCC 25922 - 46,875 mxr / mu, P. aeruginosa
ATCC 27853 -> 750mkr / mu, C. albicans - 1,464844
MKT / MIL.

HccrenoBanre  aHTUMUKPOOHOW — aKTHBHOCTH
OI'BC-30 MeTonoM cepuilHBIX pa3BeleHHH B arape
MPOBOIMIIN ULt TECT-KYJIbTYp Salmonella

typhimurium Ne 532, Shigella flexneri 1a Ne 8516, Shi-
gella sonnei 2K xommmuuorun 1, Campylobacter Ne
108, S. aureus ATCC, E. coli ATCC 25922,
P. aeruginosa ATCC 27853. B kauecTBe mpemaparoB
CpaBHEHUsI OBLTU UCIOJIb30BaHbl AaHTHOAKTEPHUAIIbHbIC
npenaparsl JIeBOQIOKCAIMH, TETPALMKIHNH, SPUTPOMH-
LIMH ¥ albTaH. Pe3ynbTaThl M MCHOJB30BaHHBIE KOH-
LIEHTPaIMY NPenapaToB MPUBEACHBI B TabnuIe 3.

Tabmuna 3

AHTHMHKPOOHAs1 AKTHBHOCTH BOJAHBIX PACTBOPOB I'yCTOr0 BOJHO-CIIUPTOBOI0 IKCTPAKTA He3PebIX I10-
J0B Opexa IpelKoro 1 npenaparos CpaBHeHUs
METOJI0M CepMiiHbIX pa3BeJeHMil B arape

TecT-KyabTypbl KonuenTpanus Konuentpanus
mukpoopranuzmMo | EI'BC 30 (Mxr/mi) TIpenapaToB CPaBHEHHS
100 50 |25 | 1255 |6,25 : & = 0 = 0 =
Z S Sz = E =2 s =
[ S =g gz 5 o = 5
8 s r g2 8 E & &= 2
5 o s 5 = =5 = = = =
< S % © v O (= o "
Salmonella - +H- |+ + + - - - T
typhimurium
Shigella flexneri - - +/- + + - - - +
Shigella sonnei - - +/- +/- + - - B T
Campylobacter - - - +/- + + - + -
E. coli - - +/- + + - - - +
P. aeruginosa - - + +/- + + - + T
S. aureus - - - +/- + - - - -
IIpumeuanue:

«+» - POCT TECT-KYJIBTYP;
«+/-» - cmabFIit pocT;
«-» - OTCYTCTBHE POCTA.

VYcranosneno, uro OI'BC-30 B KoOHUEHTpauuu
100 Mxr/mut 1 50 MKI/MIT IOJABIISAFO POCT BCEX IIATAM-
MOB TECT-KYJIBTYp, 328 HCKIIOYCHUEM KYJbTYPBI
Salmonella typhimurium, koTopast AaeT cnadblii pocTt
npu koHueHtpauuu 50 mxr/mi. Konuenrtparms 25
mkr/mn OI'BC-30 momasnser poct Campylobacter u
cmabo momasiser poct Shigella flexneri u Shigella
sonnei. bostee Huskue kontenTpaipu I BC-30 nposis-
JSAIOT CNA0YI0 aHTUMHUKPOOHYIO aKTUBHOCTH. AHTHOAK-
TEPHUANBHBIN perapar JieBo(IOKCAIlUH, HCIIOIb30BaH-
HBII B KayecTBe Iperapara CpaBHEHHS ITOKa3all BBICO-
KYI0 aHTHMUKPOOHYIO aKTUBHOCTh B OTHOIIICHHH BCEX
TECT-IITAMMOB. DPHUTPOMHIIMH ITOKa3ald CIaldylo ak-
THBHOCTB, 10 cpaBHeHuio ¢ D' BC-30, npenapar aib-
TaH U TETPALUKIIMH I0Ka3aIi aHTUMHUKPOOHYIO aKTHB-
Hocts Ha ypoBHe DI'BC-30 B konmentparmm 50
MKT/MJI.

MexaHu3M  TPOTHBOMHKPOOHOTO  JeHCTBHA
OI'BC-30 MBI CBSI3BIBaEM C COJEP>KAaHUEM B €ro CO-
CTaBe IOCTATOYHOTO KOJUYECTBA TYOMITEHBIX BEIICCTB.
B cBOI0O 0Yepenp TAHWHBI 3a CUET CBOUX (HYU3UKO-XUMHU-
YECKHX CBOWCTB MMEIOT BO3MOXKHOCTB JBYMsI ITyTSIMHU
BJIMSATH HA Pa3MHOKEHUE M POCT MUKPOOPTaHU3MOB: C
OJTHOW CTOPOHBI BIHSIS HA KICTOYHYIO CTEHKY OakTe-
pui, a ¢ npyroit — usmensisa pH cpensi. [lon Biusauem
pH cpenpl wW3MeHsETCS aKTHBHOCTH (DEPMEHTOB
KJICTKH, COOTBETCTBEHHO U €€ OMoXmMudeckas u ¢u-
3HOJIOTHYECKas aKTHBHOCTh, POCT W pPa3MHOKCHHE.

[Tpn xomebannn pH n3MeHseTCs CTENEHb JHCCOIMA-
IIUM BEIIECTB CpeJie, UTO cpa3y JKe oTpakaeTcs Ha 00-
MEHE BEIIeCTB B KJeTKax Oakrepwii. B xucnoit cpene
BEreTaTHBHBIE KJIETKH MHKPOOPTaHU3MOB CTAHOBSTCS
Oounee ys3BUMbIMU. OCOOEHHO HEOJIAronpusATHA TaKast
cpela I THIJIOCTHBIX OakTepuil u GakTepuil, BBI3BI-
BAIOIIMX MUIIEBbIC OTpaByeHus. B To xe BpeMs B Kuc-
JIOM cpejie IPeKPacHO PacTyT U Pa3MHOXKAIOTCS MOJIOY-
HOKHCIIbIe Oaktepun, Takue Kkak Lactobacillus
acidophilus, koTopsie, kKak W3BECTHO, IPUMEHSIOTCS B
KayecTBe NpoOHOTHKOB. JKHBEIE JIAKTOOAKTEPUH TPO-
JYLUUPYIOT MOJOYHYIO KHCIOTY, KOTOpasl B CBOIO OYe-
penp obecrednBaeT BBICOKYIO KHCIOTHOCTH CPEAbl H
co3/aeT HeOIarompusATHBIE YCIOBHS IS KU3HEIes-
TEJIFHOCTH KHCJIOTOYYBCTBUTENBHBIX MATOT€HHBIX U
YCIIOBHO-TIATOTCHHBIX ~ OakTepuil  (CTa(HIOKKOKOB,
MIPOTEH, FHTEPOIIATOTEHHOM KHUIIIEYHON TaIOUKH).
Taxum o6pazom, BAB Bxoasmue B cocraB I’ BC-
30 mpoSBISAIOT 3HAYMTEIBbHBIH aHTHOAKTEpPHAIBHBIN
3¢ (EKT 110 OTHOLICHHUIO K MATOI'€HHBIM M YCJIOBHO-TIa-
TOTEHHBIM OaKTEpHsM, KOTOPBIE MOTYT BBI3BIBAThH Ce-
pre3nble nHpekunonusie npoueccsl B XKKT, npuuem
9TOT MPOTUBOMUKPOOHBII 3() (heKT cpaBHUMBIH 110 cuIte
C CHHTETHYECKMMH aHTHOAKTEpHAIbHBIMH IIperapa-
TaMH ITUPOKOTO CIEKTpa NEeUCTBUS (IeBO]IOKCAINH,
TETPAlUKINH, SpPUTPOMHUILIMH). B TO ke Bpems odeHb
Ba)XHO TO, YTO 3TH IPUPOJHBIC KOMIIOHEHTHI HE yOH-


https://ru.wikipedia.org/wiki/Lactobacillus_acidophilus
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BalOT, @ HA0OOPOT CIOCOOCTBYIOT PA3MHOXKEHUIO KHC-
JIOMOJIOYHBIX OakTepui, KOTOpHIE B CBOIO OYEpEIb
MOICPKUBAIOT ONTHUMAIbHBIA ypoBeHb pH cpeabl u
YCHIIMBAIOT MPOIECCHl UMMYHHOH 3aIllUTHl OpTaHU3Ma.
CrnenoBarenbHo, uccienyembiii D' BC-30 MoxHO
paccMmaTpuBaTh Kak 3G(EKTHBHOE B OE30MMacHOE MPo-
TUBOMHUKPOOHOE CpEACTBO, BOCCTAHABJIMBAIOIICE 3a-
IIMTHBIC MEXaHU3MBbI OpPraHU3Ma YeJIOBEKa It OOPHOBI
¢ UHQEKIUCH, YTO B CBOIO OYCPE/Ih MOBHIIIACT UMMY-
HUTET ¥ CHUXKACT BEPOSATHOCTH MPHOOPETCHUS pPE3H-
CTCHTHOCTH NMATOTCHHBIMUA MHKPOOPTaHH3MaM.

BriBoabI

I'ycToil BOOHO-CIUPTOBOTO 3KCTPAKT HE3PEIBIX
TUIOJIOB OpeXa rpenkoro B KoHIeHTpanuu 100 MKr/mi
1 50 MKT/MJI IOJABIISIET POCT IIATAMMOB TECT-KYIBTYP:
Shigella flexneri 1a Ne 8516, Shigella sonnei 2K kou-
muaoTun 1, Campylobacter Ne 108, 3a uckiodeHneM
KynbTypsl Salmonella typhimurium, kotopas naer cia-
ObIi1 pOCT MPU KOHIIEHTPALUU T'YCTOT'O BOJAHO-CITUPTO-
BOT'0 9KCTPaKTa HE3pelbIX MJI0A0B opexa rperkoro 50
MKI/MJL

KoHueHTparus ryctoro BoJHO-CIIMPTOBOTO IKC-
TPaKTa HE3PEJBIX IUIOJIOB OpexXa I'PENKoro 25 MKI/MI
noxasisier poct Campylobacter u cnabo mopmasnser
poct Shigella flexneri u Shigella sonnei.

I'ycToil BOAHO-CIMPTOBOM 3KCTPAKT HE3PEIBIX
IUIOJIOB OpeXa TPELKOro B KOHIEHTpauuu 50 MKr/mi
MOKa3aJI COMOCTABUMYIO aHTUMHKPOOHYIO aKTHBHOCTh
C TpenapaTaMu CpaBHEHHUSI.

HccnenoBanne MUHHMMAllbHON WHrHOUpYHOIIEH
KOHIEHTPAllM! U MUHUMAJIbHOW OaKTEPUITUIHON KOH-
HEHTPalUN Pa3BeIeHHOTO I'YCTOIO BOAHO-CITUPTOBOTO
HKCTpaKTa HE3peNbIX IUIOAOB Opexa I'PEHKOro IoKa-
3aJI0 JTOBOJIBHO BBICOKYIO aKTUBHOCTh B OTHOIICHHUH
TECT-IITAMMOB
S. aureus u C. Albicans. BeisiBeHHbIe aHTHOAKTEpH-
aJbHBIE CBOWCTBA JAIOT MPEANOCBHUIKH Ul AalbHEN-
mrero 6oJiee 1ETaIBHOTO MCCIIEIOBAHUS aHTHOAKTEPH-
aIbHBIX CBOWCTB TYCTOTO BOJHO-CIIMPTOBOTO 3KC-
TpaKTa He3peJIbIX IUI0JIOB Opexa IPEenKoro in in vivo.
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BbIBOJ] ®OPMYJIbI BYJIb®A- BPOITA 110 KOPIIYCKYJISIPHON TEOPUU CBETA

DERIVATION OF BRAGG - WOLF FORMULA ACCORDING TO THE CORPUSCULAR THEORY
OF LIGHT

AHHOTALUA

Paccmotpen Bompoc o ToM, B Kakoii Mepe ¢opmyna Bymbha—Bparra ymoBneTBOpsieT KBAaHTOBOU TEOPUH
CB€TA. HOKaBaHO, YTO KBAaHTOBBIA BBIBO/] 3TOH (I)OpMYJ'IbI OCHOBAaH Ha PpaCCMOTPCHUU U3MCHCHUA UMITYJIbCA (1)0-
TOHA IPU OTPAKCHUU OT CUCTEMbI ICPHUOJANUYICCKH PACIIOJIOKCHHBIX MapaJlJICJIbHBIX aTOMHBIX TUIOCKOCTEH. HOJ‘Iy-
yeHa (opMyia IUIOCKON AU(PAKIIMOHHON pemeTKH B 00br9HOM BHE. [IpoBeneHo Takxke yTOUuHEHHE (HOPMYIIBI
Bynbda—bparra ¢ yaeroM oTIMUMS OT €IUHULBI TOKA3aTeNsl MPEJIOMIICHUS! PEHTTCHOBCKUX JTyUYeH.

Abstract

The question to which degree the Bragg-Wolf formula satisfies the quantum theory of light is discussed. It is
shown that the quantum-mechanical derivation of this formula is based on the consideration of the change of
photon momentum at reflection from the system of periodically spaced parallel atomic planes. The formula for the
plane diffraction grating in the conventional form is obtained. The Bragg-Wolf formula is improved, taking into

account the difference of refractive index of X-rays from the unity.
Kurouesvie crnosa: popmyna Bynsda—bparra, kBanToBBIH BEIBOI (popmynbl Bynbda—bparra, nmmymise ¢o-
TOHA, KPUCTAIJI, aTOMHBIE TUIOCKOCTH, PEHTTCHOBCKHUI JIyd, YTOJ CKONBXEHUs, II0Ka3aTeNb PEIOMIICHNUS, eU-

HUYHBIA JACKPCMCHT.

Keywords: Bragg-Wolf formula, quantum derivation of the Bragg-Wolf formula, photon momentum, crystal,
atomic plane, X-rays, gliding angle, refractive index, unit decrement.

1. Introduction

It is widely known that the diffraction effects are
observed only when the wavelength of an incident
wave is less than the constant of a diffraction grating.
Consequently, for observing the diffraction from crys-
tal (space) gratings the visible light is not applicable, as
the wavelength of visible light is too long (4-1077 +
8:10~7 m) for this purpose. For observing the diffrac-
tion phenomenon in solids, the wavelength of radiation
must be within 4-10711 + 8-1071% m range. The radia-
tion of such a wavelength occurs when the materials are
bombarded with electrons having kinetic energy of sev-
eral dozens of thousand electron-volt. This radiation is
known as the X-ray radiation. To obtain the directions
of interference maxima from space gratings Wolf and
Bragg [1] regarded a crystal as a system of atomic
planes, each of which reflects X-rays just as the mirror
reflects the rays of light. If the crystal consists of atomic

planes spaced at distance d one from the other and in-
cident on these planes is a beam of 1 wavelength mon-
ochromatic and parallel X-rays, that makes #angle with
these atomic planes, then the amplitude of rays re-
flected from the crystal will acquire the maximum
value if the following condition is satisfied
2dsing = mA4, (1)

wherem =0,1,2, ...

Formula (1) is called the Bragg-Wolf formula.

2. The corpuscular-wave dualism. Diffraction
grating

Now consider the issue of the extent to which the
Bragg-Wolf law satisfies the quantum (corpuscular)
theory of light. The quantum - mechanical derivation of
this law is based on the consideration of a change of
photon momentum at the reflection from a system of
periodically disposed parallel atomic planes spaced at
d distances.

Fig. 1. Diagram for quantum - mechanical derivation of the
Bragg-Wolf law
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Such are the planes spaced at d distances one from
the other as shown in Fig. 1. The normal to these planes
is directed along axis z. Denote the momentum of inci-
dent photons by P,. Now draw axis x in the plane per-
pendicular to the z axis along the line of intersection of
this plane with the incidence plane, containing the inci-
dent ray and axis z. Denote the glancing angle between
the incident ray and the “reflecting” planes by 6.

Decompose P into two components along the x
and z axes, Py, and P,,, respectively. Denote the mo-
mentum of a photon after its reflection at 6 angle by P,.
Denote the components of P, along the x and z axes by
P,, and P,, respectively. As is seen in Fig. 1 P,, = P,
and P,, = —P,, and, hence, the change of momentum
components are AP, =0, AP,=2P,, = 2P, sinf. The to-
tal change AP of the momentum is accordingly deter-
mined by the change of solely the normal component
and is equal to

AP = 2P;sinf. (2)

The action integral [2- 4], in case of conditional
motion along axis z , is written as

$P,dz =n,h,

where n, is an integer, h is the Plank constant.
As the period of crystal lattice in the direction of axis z
is equal to d, after integration we have

[P, dz = P,d =n,h

because in the absence of external
P, = const. Hence we find:

P,= n,= AP = AP, = An, .

As the change of integer n, is also an integral
number, then we make a notation

An,=m=1,23,...

Thus we obtain:

forces

AP =m3. (3)

Comparing (2) and (3) we find:
m% = 2P;sinf (4)
So, we obtain a condition of the “reflection” of a
photon with momentum P, from atomic planes with
spacing d. The “reflection” occurs only at 6 angles, sat-
isfying equation (4). In the wave mechanical concep-
tion, the momentum is expressed in terms of wave-

length 4 as

P==2,

Substituting this expression for P; in (4), we ob-
tain the Bragg-Wolf law (1):

2dsinf = mA.

Consider a plane reflection grating. As is known
from the wave theory, if the lattice spacing is a and a
plane monochromatic wave is incident on the grating at
6 angle with respect to the grating plane, then at the
reflection in the direction characterized by 6, angle the
light will be emitted subject to the condition

a(cosd —cosfy) =nAi(n=20,1,2,..) (5)

Now consider this phenomenon from the
corpuscular point of view. Let a photon flux be incident
on the lattice at angle 6. Since it is experimentally well
known that the character of the diffraction pattern does
not depend on the intensity of light, but becomes
formed only by the same grating on the whole, we are
not to detail the pattern e.g., by consideration of the

reflection of each photon from a certain reflecting
groove of diffraction grating (this issue will be
considered in what follows). However, one can insist
that at the incidence of a photon on the grating, the
latter receives an additional momentum, and at the
reflection — has a recoil. As a result, the component of
the momentum of grating in the direction of axis x,
lying in the diffraction plane, will be changed by
Px = Px = Oy .

Now imagine that the grating is movable and let it
move within its plane, then the momentum Ap, will
impart the motion to that. It is evident that at the travel
of grating in the direction of axis x at the distance equal
to its a period, the grating will again coincide with its
initial position. For this reason one can regard the travel
of grating as a periodical motion with a period. In this
case, it may be “quantized” using the Bohr-Sommerfeld
quantum conditions:

foa Ap,dx = nh,

whence it follows

aApy=nh. (6)

As the mass of grating is much larger than the
photon mass, the change in the absolute value of its
momentum p at reflection is negligible. And so

px=pcosO ,p; = pcosb,, Ap, = p(cosh —
cosf,),

and (6) assumes the form

a(cos6 — cos6y) =nh/p.(7)

Taking account of the relation between the photon

momentum p and the wavelength

p=12,08

and substituting this expression in (7), we arrive at

formula (5), i.e., the formula of the diffraction grating
in its conventional form.

It should be noticed that entering formula (7) is the
momentum p, i.e., the quantity characterizing the
particle, whereas in relation (5) - the wavelength. One
can say thus, that relationships (7) and (5) represent the
same formula written in the first case in terms of
corpuscular pattern, and in the second case, - in terms
of wave pattern. As in all other cases, the transition
from one pattern to another is executed by means of the
relationship:

A=2,

p

relating both aspects of optical phenomena.

3. Improvement of Bragg -Wolf formula by
allowance for refraction

In this work, the Bragg-Wolf formula is im-
proved, taking into account the difference of the refrac-
tive index of X-rays from the unity. It is shown that for
the high accuracy determination of the direction of X-
ray reflection, it is necessary to use an improved Bragg-
Wolf formula. At deriving the Bragg-Wolf formula,
2dsinf = m4, itis assumed that the refractive index of
X-rays is equal to the unity, i.e., at the incidence on
some medium X-rays do not rafract. Because the dif-
ference of the refractive index of X-rays from the unity
is small (n =1 — —4§), where 6 is called the unit dec-
rement of the refractive index that has the value of an
order of 1076+ 107>, so usually without committing a
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great error it is assumed to be equal to the unity. How-
ever, when highly accurate determination of the refrac-
tion direction is required, it becomes necessary to allow
for the difference of refractive index from the unity.

The purpose of the present work is also to improve the
Bragg-Wolf formula (1) with due regard for the differ-
ence of refractive index from the unity.

'd

M)

ANYY, |
0y
B

Fig. 2. The improvement of Bragg-Wolf formula at the
allowance for refraction

Now assume that a plane parallel beam of X-rays
is incident on a crystal at glancing angle 8, and is re-
fracted inside the crystal. Because the refractive index
of X-rays is less than the unity, the rays at refraction are
deviated from the normal, and the glancing angle at in-
cidence is larger than the glancing angle at refraction
(6> 6)).

As is seen in Fig. 2, the difference in the paths of
rays (of the 1-st and 2-nd rays) reflected from the first
and second atomic planes is

A =n(AB + BC) — DC = 2nAB — DC,
where n is the refractive index of the medium.

As DC = ACcos@; = 2dcosB,ctgf, and AB =
d .
—— for A we obtain
sinf,
2d .
A=— n(1 — cos?8,) = 2dnsind,.
sinf,

Taking into account that the refractive index n =
cosB,/cos0,, we have:

A = ——(n — cos6;cos6,).
sinf,

For obtaining maximum reflection, it is necessary
that the difference of optical paths of rays reflected
from the neighboring planes be equal to the integral
number of wavelengths

A = 2dnsinf, = mA.(9)

From the expression for refractive index n =

cosB, /cosB,, we obtain sinf, = %,/n2 — cos?6, and
taking also into consideration the fact that the square of
the refractive index can be expressed with great accu-
racy as n? == (1 — §)? ~ 1 — 26, formula (9) will
take on the following form:

2d./sin?0, — 26 = mA or

. f 28
2dsinf; [1 — o~

Using the smallness of &we can make the follow-
ing transformations:
5
S~ ma (14 o)
sin2604

2dsinf,; =

And so, taking into account the refraction of X-
rays, we obtain the following improved formula instead
of the Bragg —Wolf formula;

= mA.

ma

2dsing; = mA (1 +—3—) (10)
sin46,

As is seen from (10), in case of large reflection an-
gles, the correction is insignificant, and so it makes
sense to avail of the improved formula only in case of
small glancing angles.

Now let us see how much the angle satisfying the
Bragg-Wolf condition is changed due to the allowance
for the difference of the refractive index from the unity.
This aim in view, we compose the difference of the
Bragg-Wolf (10) and the non-improved (1) formulae:

2dsinf; = mA (1 + Smiel)

2dsinf = mA
2d(sind, — sinf) = -2 (11)
1

Without great loss of accuracy we can replace 2d
in the last expression by mA/sinf, sin?0,- by sin?8,
and the difference sinf, — sinf by A6cosf, where
A8 = (6, — 0) is the difference of angles correspond-
ing to the improved and non-improved Bragg-Wolf for-
mulae. In this case, expression (11) will assume the fol-
lowing form:

26
A0 = sin26 (12)

Because & is very small, A@ is a quantity of the
order of a second of arc that has to be taken into account
when it is necessary to determine the reflection direc-
tion with high accuracy.

4. Conclusions

Thus, bazed on the results of investigations we ar-
rive at the following conclusions:

1. The Bragg-Wolf formula has been derived
based on the observation of its momentum change at
the reflection of photon from a system of periodically
spaced parallel atomic planes in the corpuscular theory
of light.

2. The formula of plane diffraction grating in the
conventional form is obtained.

3. Itis shown that for high accuracy determination
of the reflection direction of X-rays, it is necessary to
use the improved Bragg-Wolf formula.
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