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AGE CHANGES OF BLOOD MICROCIRCULATION IN STUDENTS AND SPORTSMEN UNDER
THE INFLUENCE OF PHYSICAL TRAINING
BO3PACTHBIE U3SMEHEHHUA MUKPOLIUPKYJIAIUN KPOBU Y CTYAEHTOB 1
CIIOPTCMEHOB I1O/JI BIUSHUEM ®U3UYECKOM 3ATPY3KH

Summary: Age specific features of blood microcirculation reactivity in students and athletes (freestyle wres-
tling at the level of candidates for a master of sports) are studied for 18 to 21 years under the influence of a dosed
physical training. Significant differences in the values of the most parameters characterizing the microcirculation
of blood at rest were observed between the 4 age groups under examination, both in students and athletes with
different levels of the microcirculation index, and it was shown that the contribution of active modulations of the
blood flow to the formation of its profile is more important. Regular exercise changes the age dependence of the
level of muscle tissue perfusion, as well as the amplitude of blood flow fluctuations in tissues. Essential differences
in the effect of physical training on the effectiveness of microcirculation in students and athletes have been estab-
lished, depending on the value of the microcirculation index. The results indicate the need to take into account the
hierarchy of regulatory mechanisms in the selection of the intensity of physical training, as well as the possibility
of a targeted effect on respiratory-pulse modulation in the microvasculature and, consequently, on their ratio, by
means of dosed physical training.

Key words: microcirculation, dosed physical training, laser Doppler flowmetry, students, sports-
men.

AHHoTanus: V3yueHsl BO3pacTHbIE 0COOEHHOCTH
PEaKTHBHOCTH MUKPOIMPKYJISAIINN KPOBH y CTYICHTOB
U CTIIOPTCMEHOB (BOJIbHAs O0ph0a Ha ypoBHE KaHIUA-
TOB B MacTepa cropra) 18 — 21 roga npu Bo3aeicTBHH
JIO3MPOBAaHHON (pr3myecKol Harpy3Kku. BeigBieHs! cy-
IIECTBEHHBIC PA3/INYMsl B BENNINHAX OOJIBIIMHCTBA T1a-
paMeTpoB, XapaKTEPU3YIOUINX MUKPOLUPKYIIALUI0
KPOBH B COCTOSIHHHM TIOKOSI, MEXAY 00cCieyeMbIMH 4-
Msl BO3PACTHBIMU I'PYNIaMU KaK y CTYAEHTOB, TaK U Y

CIIOPTCMEHOB C PA3IHYHBIMU YPOBHSIMH MOKa3aTeNs
MUKPOIUPKYISLUN U TIOKAa3aHO, YTO BKJIAJ{ aKTHBHBIX
MOJYJISINA KPOBOTOKA B (hOPMHUpPOBaHKE €€ TPOPHIsI
ABJIsIETCS OoNee CyIIeCTBEHHBIM. PeryisipHble 3aHsTHs
CIIOPTOM MEHSIOT BO3PACTHYIO 3aBHCHMOCTH YPOBHS
nep¢y3nuu MBIIICYHON TKaHH, a TAK)KE aMIUIUTYRY KO-
neGaHnil KPOBOTOKA B TKaHSX. Y CTaHOBIECHBI CyIIe-
CTBEHHbIE  Pa3iIM4Msi  BO3JICHCTBHA  (U3HMUECKOH
Harpy3kd Ha 3(@(eKTHBHOCTP MHUKPOLUPKYJSILUN Yy
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CTYZIEHTOB U CIIOPTCMEHOB B 3aBHCHMOCTH OT BEIH-
YMHBI MOKa3aTelsl MUKPOUMpPKyysinuu. llomyueHHbIC
pe3yNbTaThl yKa3bIBAlOT, HA HEOOXOAWMOCTH ydeTa
HepapXuyl PETYIATOPHBIX MEXaHU3MOB IIPH Mog00pe
MHTEHCUBHOCTH (DPU3NYECKUX HATPY30K, a TAaKKe Ha
BO3MOJXKHOCTH II€JICHAIIPABJICHHOTO BO3JACHCTBHSA Ha
pecnupaTopHO-MyIbCOBBIE MOAYJSALUM B MHUKPOLIUP-
KYJIATOPHOM pycie U, cIe0BaTelIbHO, HA UX COOTHO-
IIEHHUE, C TOMOUIBIO TO3UPOBAHHBIX (PU3NYECKUX Tpe-
HHUPOBOK.

KiroueBble cjioBa: MUKPOLUPKYJISILUSA, TO3UPO-
BaHHas (M3MUEcKas Harpyska, ja3epHasi JONIIEpPOB-
cKast (pIIOyMeTpHsi, CTYACHTHI, CTIOPTCMEHBI.

Beenenne.

W3menenne QyHKIMIA cepliedHO-COCYAUCTON CH-
CTEMBI O] BIUSHUEM MBIILIEYHON AEATEIBHOCTH NPHU-
BJICKaeT BHUMaHHE (PU3UOJIOTOB, MEAUKOB U CIICIIHAIIN-
CTOB B 00nacTu (pu3Myeckoil KynbTypsl U cropta. B
HacToOsIIee BpeMs CIOPT BCE IIyO)ke NMPOHUKAeT B
JKM3Hb HAceleHHs M, OCOOCHHO, MOJIOJEKH U YacTO
paccMmarpuBaeTcsi Kak aHTHUCTpeccopHbli daktop. B
CBA3U C 3THUM, AKTYaJIbHOCTbH HpOGJ’IeMI)I BO3}1€ﬁCTBHH
(hM3MYecKUX YIpaXHEHWH Ha OpraHW3M 3HAYUTEIHHO
BO3PACTacT, M BBUICHCHHE (PU3HUOJIOTHUCCKIX 3aKOHO-
MEPHOCTEHN 3TOr0 BIMSIHHS CTAHOBUTCS BaXKHOM Hayy-
HOM 3amayveit [1,3].

B HacTosimmee Bpems c(hOpMHpPOBAIOCH TakKoe
Hay4yHOE HaNpaBJeHUE — KaK CIIOPTUBHAS KapIUOJIOTUS
[8,21,28], koTopas u3y4aeT (HU3HOJIOTHIO ICATCIHLHOTO
COCTOSAHHA OpraHu3sMa u HpO6HeMI)I KIIMHUYECKOI'0 U
BpayeOHOr0 KOHTPOJSI NPU 3aHATHAX (UIUUECKOI
KyJIBTYpOH U CHOPTOM. DTO HAaKJaJbIBaeT OTIIEYATOK
Ha TPaKTOBKY (DHU3MOJOTHYECKHX M MATOJOTHYECKUX
CABUIOB B JICATENBHOCTH CEPJIEYHO-COCYAUCTON CH-
CTEMBI KaK y TPEHUPOBAHHBIX, TAK U Y HETPEHUPOBAH-
HBIX Ju11 [6,19,20].

Nmeromuecss B HayyHOU uTepaType JaHHbBIE J10-
Ka3bIBAIOT, UTO CEPIIEUYHAS ACSITEIBHOCTD Y CIIOPTCME-
HOB OTJIMYACTCSI PSAIOM XapaKTePHBIX OCOOCHHOCTEH

OT paboThI cep/la MPaKTHIECKH 3[0POBBIX, HE 3aHIMa-
IOIINXCS CIIOPTOM JIFOZIeH, KaK B COCTOSHUHM TTOKOSI, TAK
1 B YCIIOBHAX MBIIIEYHON paboTHI. [Ipu 3TOM 01HOM U3
Ba)KHBIX MPOOJIEM B HCCIIEIOBAHUN CEPACIHO-COCYIH-
CTOM CHCTEMBI SBILSIETCSI U3yUEHHE MEXaHU3MOB PETy-
JSIIAA MHKPOLMPKYJISIIUA KpOBU. BO3MOXHOCTB Te-
CTUPOBAaHUS MUKPOLUPKYISATOPHBIX W3MEHEHUH B
HacTosIllee BpeMs sBISETCA BaXKHOM U aKTyaJbHOH B
Pa3IMYHBIX YCIOBUSX (DYHKIIMOHUPOBAHUS OpPraHU3Ma.
3a nocnennue 10 ner cepa npuMeHeHUs J1a3epHOit 10-
niepoBekoid utoymerpun (JIA®) s MonnTopuHra
COCTOSIHUSI MHUKPOLUPKYJISIIIUU 3HAYUTEIbHO PpaCIlu-
pHUIIach Kak B SKCIIEPUMEHTAIBHBIX, TaK U B KIIMHHYE-
ckux ycmoBmax [10,12,24,.30]. Ognako ocraercs Ie-
JIBIH psI HEPELIEHHBIX POOIeM U HEBBIICHEHHBIX Me-
XaHU3MOB, 00yCIIaBIBAIOIINX HN3MCHEHHE
MHUKPOLMPKYJISIIAA KPOBH, B YaCTHOCTH, IIOJ BIIHA-
HHEM (U3MUYECKUX TPEHHPOBOK Y JIFOAEH pa3HOTO BO3-
pacta ¢ pa3HOl CTENEeHbIO TPEHHPOBAHHOCTH Opra-
Husma [8,9,11,17].

B cBs131 ¢ 9TUM, IieJIBI0 HACTOSILIEr0 Hecae]0BAa-
HUSI SIBUJIOCH N3yYECHUE BO3PACTHBIX 0COOCHHOCTEH pe-
AKTUBHOCTH MHUKPOLMPKYJISILIUU KPOBH y CTYAECHTOB U
cnoptcMeHoB 18 — 21 roga mpu Bo3aecTBUN pU3UUe-
CKOH Harpy3KH.

Marepuaibl 1 MeTOABI HCCIeJOBAHMS.

ITpn npoBenennn paboTHl 00CIENOBATIH CTYCH-
TOB B Bo3pacte 18-21 roma, KoTopsie OBUTH pa3aeNeHBI
Ha 4 BO3pacTHbIE IpyIIbl, Bcero 260 yenoBek Myx-
ckoro mnojia — 130 cTyeHTOB, KOTOPBIE PETYJISIPHO HE
3aHUMAJIUCh CIIOPTOM (B JaJbHEHIIEM «CTYICHTBDY) U
130 cnopTcMEHOB, 3aHUMABIIUXCS BOJIBHOW OOpBrOOit
Ha YpOBHE KaHIWAATOB B MacTepa cropra (B JanbHeH-
meM «cropTeMmensl») (Tabm. 1).

Bce cryneHTHI U cOpTCMEHBI 00CieI0BaliCh B
COCTOSIHUM OTHOCHTEJIBHOTO (DU3HOJIOTMYECKOTO MO-
KOSl ¥ TIOCJIE JIO3MPOBAHHOHN (pr3mueckoit Harpysku (B
JalbHEHIIEM «Harpy3Kay).

Tabmuua 1 — Pacnipesenenue no rpynnaM o6ciae yeMbIX CTyJEHTOB U CIOPTCMEHOB B 3aBUCHMOCTH OT BO3pacTa

CTy/IeHTHI CrnopTcMeHbI
Bospacr Komuaectso Bospacr Komugecto
00CIeTOBAaHHBIX 00CIeTOBaHHBIX
18 met 35 ven. 18 mer 40 gen.
19 net 30 yen. 19 ner 35 yen.
20 met 30 yen. 20 ner 30 yen.
21 rox 35 yen. 21 rox 30 ye.

Harpys3ka BbINOJHSIACH Ha Benodpromerpe «buo-
puT™M-4» U MoI0MpaNack MHANBHIAYAIBHO C TAKUM pac-
4eTOM, YTOOBI CKOPOCTh moTpebieHust Oz cocTaBisia
70-75% OT MaKCHMMaJIbHOM, TIOCIIE TOCTIIKEHUS KOTO-
POl HE MPOUCXOAMIO €€ AaJIbHEHIIero BO3pacTaHus
(#5 %) [32]. Beibop Takolf mporpammsl Harpys3kKu
(aspoOHOI1 HaNpaBIEHHOCTH) AAET BO3MOXKHOCTD YCTa-
HOBUTH (DYHKIIMOHAJIbHBIE IEPECTPONKN M M3MEHEHUS
a/IalITUBHOIM HANpPaBJICHHOCTH B OpraHU3Me TPEHHPO-
BaHHBIX ¥ HETPEHUPOBAHHBIX JIUII, B YACTHOCTH CO CTO-
POHBI CHCTEMBI MUKPOLIMPKYJISALMK KpoBu [26,31].

[Tokaszareny MUKPOUUPKYJSLIUNA KPOBU OICHH-
BaJI ¢ IOMOMIBIO JIa3€PHOM TOMTUIEPOBCKOM (IIOyMeET-
pUH, OCHOBAaHHOW Ha ONTHYECKOM (HEHHBA3HBHOM)
30H/IMPOBAHUH TKaHCH MOHOXPOMATHUYCCKUM CHTHA-
JIOM W aHaJM3€ YaCTOTHOTO CIEKTpa MOHOXpOMAaTHYe-
CKOT'O CHUTHAJIA, OTPAXKEHHOT'O OT ABIKYIIMXCS B TKa-
HIX OPUTPOILMTOB, C HCIOJIb30BAHAEM ariapara
JIAKK-01 (HIIII, «Jlazma» Poccust). B kauecTBe nat-
yuka JIJI® npuMeHsIu CBETOBOIHBIM 30HA, BBINOJ-
HEHHBIN 13 3-X MOHOBOJIOKOH. OHO BOJIOKHO UCIIOJIb-
3yeTcs AN OCTaBKH JIA3€PHOTO W3IYYEHHUS OT MpH-
06opa K HCCliegyeMON TKaHHW, JABa IPYTHX BOJIOKHA



L
EEST| |

6 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#9(25), 2017 ===

SBJISIFOTCSI TIPUEMHBIMH OTPAKEHHOTO TKAHBIO JIa3ep-
HOTO M3mydeHus [12]. I'myOuHa ONTHYIECKOT0 30HIUPO-
BaHMS TKaHHM, 3aBUCAIIAS OT JUIMHBI BOJHBI JIA3E€PHOTO
HCTOYHMKA, HE NpeBbImana | MM (KpacHOE M3ITydeHHUE
— A =632 um) [23]. laHHBII METOA MO3BOJISET XapaK-
TEPHU30BaTh MEPHONNIECKHE U3MEHEHUS (KoJeOaHWs)
neppy3ur TKaHEeH KpPOBBIO, KOTOPHIE HPOUCXOIST C
pa3HOl aMIIMTYI0H U yacToToi [22,27].

JI®]] curnan perucTpupoBaliCs Ha BEHTPaIbHOU
MIOBEPXHOCTH 4 Tablia JIEBOW KHCTH 00CIeayeMoro B
COCTOSIHUH ITOKOSI B TIOJIOKEHHH JIesKa TaKUM 00pa3oM,
4TOoOBl M3MepsieMasl 00J1acTh HaxoJuiach Ha YpOBHE
cepaua. IlponomxurensHocTs 3anucu JID-rpammel
paBHsIACh 2 MUHYTaM.

AHanus JIA®-rpamMmbl BBIIOJIHSIN B
COOTBeTCTBHUH ¢ MHCTpyKIHe# k mpudopy [12,14].

Omnpenensinu:

1) XapakTepHCTHKY TKaHEBOTO KPOBOTOKA - Iapa-
MeTp Mukporupkymauuu (IIM), koTopbiil sBngercs
(yHKIMEH OT KOHIIGHTPALUU SPUTPOLIUTOB B 30HIUPY-
emoM oOobeme TkaHu (Nsp) M X YCpeTHEHHOMH CKOPOCTH
(Vep): TIM = Ny x V. Benmuuuna IIM npencrasmnsiet
co0oii ypoBeHb Nephy3uH eAUHUIIBI 00beMa TKaHU 3a
€IMHMILy BPEMEHH M HW3MEPSIETCS B OTHOCHUTEIBHBIX
eanHUIAX (Mepy3nOHHBIX eqUHAIIAX — (). €1I.);

2) o — cpennee kBagpatuaHoe otkiaoHeHHE (CKO)
aMIUIATYBI KoJIeOaHUH KPOBOTOKA OT CPETHETO apHu(-
METHYECKOTO 3HAYCHUS - U3MEpPSIETCS TaKkXke B 1. exl.
U XapaKTepu3yeT BPEMECHHYIO M3MEHYMBOCTH MHKPO-
UPKYJISIIUM WM KOJeOaHUs T0TOKa SPHUTPOILUTOB,
HMEHYeMYI0 B MHKPOCOCYAMCTONH CEMaHTHKE Kak
(naxc;

3) Ky -

KO3 PHUIIHEHT BapHaIu

AKTUBHbIA MEXAHU3M
Ba30KOHCTPUKTOPHbLIE

cdnykryaumum moaynsaummn
KpPOBOTOKa

MHUOreHHas 1
HenporeHHas
aKTUBHOCTb

A /M

—> ]

MUKPOCOCYAUCTbLIN
ToHYC
o/ Ay

(Kv=6/Mx%100%), KOTOPBIi YKa3bIBaeT Ha
COOTHOIIEHHE MEXIy W3MEHYHBOCTBIO MepQy3un
(pmakcom) m cpemneit mepdysueil B 30HAMPYyEMOM
ydacTke TKanei [12,13];

B 3aBucHMOCTH OT OCHOBHOTO ITOKa3aTeIsl MHKPO-
LUPKYJLIIAN KPOBH BCE 00CIIEIyeMbIe TOTOIHUTEIHHO
OBUTH pa3liesieHbl Ha JBE MOATPYNIbL: y Jui [-if moa-
rpynnsl [IM konedancs B nmpegenax 0,5 - 10 ng. ex.; y
snn 11-# moarpymnme! — B npeaenax 12 - 25 nd. en.

[Tpn aHanuM3e aMIUIMTYJHO-YAaCTOTHOTO CIIEKTpa
ornpeaesany Bkaan (B %) ¢usnonornyecku Hanbdoiee
3HAUYUMBIX KOJIOAaHHH KPOBOTOKa B MOIIHOCTH BCETrO
cnekrpa JIA®-rpammsr:

1) wwmskouacToTHBIX Kojebanuii (ALF), o06y-
CJIOBIICHHBIX aKTUBHOCTBIO IIaJIKOMBIIIEYHBIX KIETOK
B apTeproiax (Ba3oMOUHii);

2) BBICOKOYACTOTHBIX Konebanuii (AHF), o0y-
CJIOBIICHHBIX NEPHOINYECKIMU M3MEHECHUSMH JIaBIIe-
HUSI B BEHO3HOM OT/Ie/ie KPOBEHOCHOTO pyciia MU JIbI-
XaHUH;

3) myaBCOBBIX KoJebaHuit (ACF),
CHHXPOHM3UPOBAHHBIX C KapIUOPHUTMOM [29].
B cucreme KpOBOOOpAIIEHUSA

MUKPOLUPKYJISATOPHOE PYCIO SIBISETCA CBS3YIOLIUM
3BEHOM MEXIy apTepHalbHBIMH W BEHO3HBIMHU
cocynamu. B cmty aToro, putMsl (IyKTyanuii moToka
SPUTPOLMTOB B CHCTEME  MHKPOLUPKYISLUU
MOJBEPKEHBI BIMAHUSAM KaK CO CTOPOHBI ITyTel
MIPUTOKA - apTEpUANIbHBIE WM AKTHBHBIE MOIYJISALUU
(uyKTyanuii TKaHEBOro KPOBOTOKA, TaK U CO CTOPOHBI
nyTeld OTTOKa MACCHUBHBIE MOAYJSIIMU (IIyKTyauui
(Puc. 1) [13,23].

NMACCUBHbLIA MEXAHWU3M
pecnupaTopHO-NyfbLCOBbLIE
thnyKkTyaumm KpoBOTOKa

cepaeYHbId pUTM
bnykryaunin
A(.‘I" /O_

[ 1=

pecnmpaTopHbIiA
puTM pNyKTyaLmn
AJ’H" /G

WHdekc aghhekmueHoOCmMuU MUK-
pouupkynsyuu (U9M)

uam — e
A

PucyHOK 1 - Axkmusenble u naccushbvle MexaHu3mbl MO()le}Zl;uu KposomokKa 6 cucmeme MUKpOYUpKYIAyuu

B cBsi3u ¢ 3TUM OlLIEHUBAIIH:

1) aKTHUBHBIA MEXaHU3M MOJYJISIHIA KPOBOTOKA,
00yCIIOBJICHHBIN IBYMS (pakTOpaMu: MHOTEHHOW |
HEWPOTeHHOW aKTUBHOCTBIO MPEKAMMIIIIPHBIX BA30MO-
TOpOB, onpenensseMoit kak ALF/M; co6CcTBEHHO cocy-
JIUCTBIM TOHYCOM, ompenenseMbiM kak O/ALF;

2) TACCHBHBIA MEXaHW3M MOMIYJSIIHIA KPOBO-
TOKa, BKITIOYAIOUINI: (IIyKTyallul KPOBOTOKA, CHHXPO-
HU3UPOBAaHHBIE C KapIHOPUTMOM U OTPEEIISIONINECS
cootnommennem ACF/9, rne ACF — makcumaibHast aM-
IJTUTYa KoJieOaHui KpoBOTOKA B Aramnazone 50-60 xo-
ne6annit/mun. (0,8-1,5 Hz); duykryanumn KpoBOTOKa,
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CHHXPOHH3HPOBAHHBIE C IBIXaTEIbHBIM PHUTMOM (pe-
CITUPATOPHBIN PUTM (DITYKTyaruii) U OTpeAeIITIONIecs
cootnomenrneM AHF/8, rme AHF — makcumainbHas aM-
TUTATY A KoJieOaHuil KpOBOTOKA B TuamazoHe 12-24 xo-
ne6annii/muH. (0,2-0,4 Hz).

CooTHoOIIEHNE aKTHBHBIX W MACCHBHBIX MOYJIS-
M KPOBOTOKA IPEACTABISUIN KaK MHIEKC (PiIakcMo-
UK WM MHAECKC 3(PPEKTUBHOCTH MHUKPOLMPKYISLIUAH
(MOM), koTOpBIH yKa3bIBaeT Ha d3(PPEKTUBHOCTH Iep-
¢y3un equHUIB 00beMa TKAHH 32 CIUHHUIYY BPEMEHH
[2,13].

Craructuueckylo o0pabOTKy MOJYYEHHBIX JaH-
HBIX OCYHIECTBISUIA C  TIOMOIIBIO  ITPOTPAMMBI
«Microsoft Ecxel 2003» ¢ ucmons30BaHHEM KPUTEPHS
t kputepus CtprofeHTa. J[aHHBIE NPENCTABICHBI Kak

cpenHee 3Ha4YeHHE + ommnoOKa cpeaHero (M £ m), mo-
CKOJIbKY, Oylarofapsi 3Ha4MTEIBHOMY MAacCHBY IIOJYy-
YEeHHOTO IHU(POBOTO MaTepHaia, a TAKKE B COOTBET-
ctBuM ¢ kputepueM llanupo-Yuiku nonydyeHHble 1aH-
HBIE  YKJIQABIBAINCh B  HOPMAlbHBIH  3aKOH
pacupenenenus [16]. Pazmuums mexay cpeaHUMH Be-
JIMYUHAMH CUUTAIH CTATUCTHYECKU 3HAYMMBIMHU TIPU P
<0,05.

Pe3yabTaThl M 00Cy:KAeHHE.

[TonyueHHble pE3yNbTaThl CBUACTEIBCTBYIOT O
cnenyromeM. [Ipexne Bcero, oOpamaer Ha ceOst BHH-
MaH{e HaJW4YHe CYIIECTBEHHBIX Pa3IMuMi B BEIHYH-
Hax OOJNIBIIMHCTBA TAPaMETPOB, XaPAKTEPU3YIOIINX
MHUKPOLIUPKYJISIIAIO KPOBU B COCTOSIHUH TTOKOSI, MEKTY
o0cnenyeMbIMH 4-X BO3pPAacTHBIX TPYI KaK y CTYZICH-
TOB, Tak 1 y cioprcMeHoB | u Il moarpymm (Taba. 2,3).

Tabmmma 2 - MI3MeHeHns mapaMeTpoB MUKPOIMPKYJISIIH Y CTyJCHTOB

[TapameTpbl 18 ner 19 ner 20 ner 21 ron
1 | 2 1 | 2 1 | 2 1 | 2
I noarpynna
M, nd.en. 1,70 6,45 3,70 5,55 2,14 3,85 6,93 12,47
+0,05 +0,77** +0,01 +0,32* +0,01 +0,18* +0,35 +0,24%*
CKO, n.en. 0,83 1,45 0,94 1,74 1,37 2,88 1,92 1,50
+0,07 +0,07* +0,02 +0,01* +0,01 +0,06* +0,07 +0,06*
Kv, % 100,72 50,23 25,44 30,53 64,05 77,50 88,39 8,58
+7,07 +5,20%* +0,16 +6,18 +0,01 +2,46* +1,22 +0,71**
ACF 0,20+ 0,14+ 0,19+ 0,13+ 0,08+ 0,10+ 0,10+ 0,12+
0,001 0,002* 0,001 0,002* 0,002 0,001* 0,002 0,001
ALF
OTH.E].
AHF, 0,39+ 0,55+ 0,33+ 0,60+ 0,34+ 0,37+ 0,34+ 0,32+
0,011 0,016* 0,012 0,010** 0,008 0,009 0,014 0,010
ALF
OTH.€]I.
II noarpynna
M, nd.en. 12,29 15,48 24,27 16,94 16,49 15,17 16,57 14,25
+0,29 +0,61%* +0,01 +0,67* +0,58 +0,36* +0,41 +0,38*
CKO, n.en. 1,04 0,84 2,63 2,13 1,99 1,83 2,76 1,83
+0,05 +0,02* +0,06 +0,01* +0,07 +0,02* +0,01 +0,02*
Kv, % 7,98 3,80 12,23 14,68 12,44 13,56 5,65 6,24
+0,23 +1,05% +0,79 +7, 24 +0,59 +2,77 +0,36 +0,26*
ACF, 0,26+ 0,22+ 0,08+ 0,10+ 0,10+ 0,11+ 0,14+ 0,13+
YT 0,002 0,001* 0,001 0,003 0,001 0,002 0,001 0,001
ALF
OTH.E]I.
AHF, 0,33+ 0,63+ 0,24+ 0,29+ 0,39+ 0,46+ 0,34+ 0,42+
0,010 0,012* 0,009 0,010* 0,010 0,011* 0,014 0,010*
ALF
OTH.E].

IIprmeganns: 1 — KOHTPOIBbHBIE BEIMYHHEBI, 2 — BEIMYUHBI TIOCIE (U3NIECKON HArpy3KH, * - pasmudus JOCTO-
BEPHBI MEXX]Ty BEIMIHMHAMHU 710 U 1tociie Harpy3kH (p<0,05), ** - paznudust JOCTOBEPHBI MEXTy BEIUIHMHAMH 10 U
nociie Harpy3ku (p<0,01). CepbiM IBETOM BBIJICIICHB MAKCUMAJIbHBIE 3HAUCHHUS TTapaMETPOB.
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Tabnmna 3 - Vi3MeHeHHns mapaMeTpoB MUKPOIMPKYJISINH Y CIOPTCMEHOB

[TapameTpht 18 ner 19 ner 20 ner 21 rox
1 | 2 1 | 2 1 | 2 1 | 2
I noarpynna
M, nd.en. 17,76+ 23,04+ 10,03 17,85 6,69 23,76 9,96 13,34
0,73 0,42* +0,71 +0,74* +0,35 +1,46%* +0,42 +0,24*
CKO, nd.ex. 1,22+ 2,26+ 0,84 2,13 1,52 2,43 1,14 1,10
0,11 0,15* +0,01 +0,02* +0,01 +0,03* +0,05 +0,02
Kv, % 7,04+ 8,94+ 8,34 11,84 25,52 10,63 12,12 12,91
0,98 0,74* +0,51 +0,80* +0,78 +0,15%* +0,84 +0,31
ACF, 0,18+ 0,13+ 0,41+ 0,08+ 0,11+ 0,13+ 0,11+ 0,13+
YT 0,002 0,004** 0,010 0,002** 0,004 0,002 0,003 0,001
ALF
OTH.E]I.
AHF, 0,42+ 0,38+ 0,31+ 0,30+ 0,26+ 0,41+ 0,41+ 0,43+
0,010 0,003** 0,001 0,001 0,003 0,003* 0,015 0,001
ALF
OTH.€]I.
Il moarpynna
M, nd.en. 17,76+ 23,04+ 15,84 20,48 18,01 18,84 20,87 13,98
0,73 0,42* +0,28 +0,48* +0,04 +0,82 +0,72 +0,44*
CKO, no.en. 1,22+ 2,26+ 1,74 0,98 1,83 1,55 1,65 4,45
0,11 0,15* +0,02 +0,03* +0,02 +0,04* +0,04 +0,07*
Kv, % 7,04+ 8,94+ 10,75 6,45 10,64 7,44 9,93 40,34
0,98 0,74 +0,34 +0,38* +0,28 +0,22* +0,01 +0,98**
ACF, 0,18+ 0,13+ 0,10+ 0,13+ 0,11+ 0,19+ 0,11+ 0,09+
0,002 0,004* 0,004 0,002 0,004 0,003* 0,003 0,001*
ALF
OTH.€]I.
AHF, 0,42+ 0,38+ 0,51+ 0,41+ 0,38+ 0,54+ 0,57+ 0,24+
0,010 0,003* 0,011 0,009* 0,001 0,013* 0,001 0,002**
ALF ,
OTH.€]I.

[Ipumeuanus: 1 — KOHTPOJIbHBIE BEJIMYHMHBI, 2 — BEIUYMHBI ITOCE (PU3NYECKON HArpys3kH, * - pa3iaudus JI0CTO-
BEPHBI MEX/y BEITMYMHAMH JI0 U rocie Harpy3ku (p<0,05), ** - pasnuuust 10CTOBEPHBI MEK/Ty BEJIIMUMHAMH JI0 U
nocite Harpy3ku (p<0,01). CepbIM IBETOM BbIJIENICHEI MaKCUMaJIbHBIE 3HAUCHHUS ITaPaMETPOB.

CpaBHMBas BEITHUMHY TOKA3aTeNi MUKpPOLHPKY-
JSIIMA KPOBH Y CTYJCHTOB M CIIOPTCMEHOB Pa3HOIO
BO3pacTa, T.€. YpOBeHb Nepy3uu eIUHHIBI 00beMa
TKaHU B €IMHUILY BPEMEHH, B COCTOSHHHM IOKOS CJe-
JIyeT NOYEpKHYTh, 4YTO u3MeHenus [IM Hocunu ckau-
K00Opa3HbIi xapakrep. Hanbonee MHTEHCHUBHAS Tep-
(dy3us Habmoanacek y 19-netaux cryaenros 11-i mox-
rpymnsl, 21-metHux crynaeHToB |- moarpymmel, a
Taoke y 18-neTHnx cnoprecmenos |-i moxrpynmst u 21-
neTHux cnoprcMeHoB II-if moarpymmel. CrnenoBa-
TEJIBHO, PETYNIAPHBIE 3aHATUS CHOPTOM MEHSIOT BO3-
PacTHYIO 3aBHCHMOCTh YPOBHS Hephy3UH MBIIICYHON
TkaHu. K TakoMy ’k€ BBIBOJly MOXXHO NPUNTH U IpU
OIIEHKE BPEMEHHOW U3MEHUYNBOCTH MUKPOIIUPKYIIAIIUI
(dnakca), koTopasi XapakTepu3yeT BEIMYUHY KoJieba-
HHUH KPOBOTOKA B TKaHIX, M KOXQPHUINEHTA BapHaLNU
(X0T4 MaKCHUMYyMBI BEJIMUMH JJaHHBIX TapaMeTPOB NpU-
XOJATCSI HA MHBIE BO3pAcTHBIE IIEpHUObI) (CM. TabuI. 2-
5).

Baxneliniee 3HaueHUE B AUATHOCTUKE H3MEHEHUH
100 PacCTPOHCTB MUKPOLMPKYISIMA MMEET aHallU3
COOTHOILEHHS] MEXaHW3MOB aKTUBHOW U MAacCHBHOM
MOJYJISIIMHA TKAaHEBOTO KPOBOTOKA. AKTHBHBIH MeXa-
HHU3M MOJIYJAILNHA KPOBOTOKA B OCHOBHOM 00YCIIOBJICH

IByMs (akTOpaMu: MUOTEHHOM U HeHPOTeHHOH aKTHB-
HOCTBIO NTPEKAMIUIIPHBIX BA30OMOTOPOB U MUKPOCOCY-
JUCTBIM TOHYcOM. PaccmarpuBas MHOTEHHYIO U
HEMPOTeHHYI0 aKTMBHOCTh NMPEKANMUIIPHBIX Ba30MO-
TOPOB MOXXHO OTMETHTB, UTO OHA MIpeTepIIeBaa JOCTO-
BEpHBIC M3MEHEHNUS B 3aBHCUMOCTH OT BO3pacTa CTy-
JICHTOB M CIIOPTCMEHOB, OOCIEyeMBbIX B COCTOSHUH
mokost (cM. Tabm. 2-5). K TakoMy ke BBIBOJY MOXKHO
TIPUITH IPU aHAJIN3€E PECTINPATOPHO-ITYJILCOBBIX (PIIyK-
Tyaluil KpOBOTOKA, T.€. TACCUBHOTO MEXaHU3Ma MOJy-
JISIIMU KpoBoTOKa. [Ipu aTOM ciieryer ocobo moauepk-
HYTb CIICAYIOMHN (aKT.

OmauMm w3 Hamboyiee TOKAa3aTEeNbHBIX MapaMmeT-
POB, XapaKTEPU3YIOIINX MUKPOINPKYJIISIIHIO, IBIISETCS
WHAEGKC S((PEeKTUBHOCTH MHKPOUHUPKYJSIHUH, TO-
CKOJIBKY XapaKTepHU3yeT B3aUMOOTHOIIEHHS MEX/Ty aK-
TUBHBIMH U NACCUBHBIMU ME€XaHU3MaMH MOAYJALUI
KpPOBOTOKA B CUCTEME MUKPOLUPKYIIALUY, a TAKKE KO-
ne0aHNsIMHI KPOBOTOKA B Pa3HBIX 00J1aCTAX YaCTOTHOTO
CIIEKTpa B Pa3IMYHBIX KPOBOCHA0XKaeMbIX Y4acTKax
[18]. AHanmu3upys JaHHBIM [OKa3aTelb B BO3PACTHOM
acleKTe y JIML, PEryIIpHO HE 3aHUMAIOIUXCS CHOp-
TOM, ¥ y CHOPTCMEHOB MOKHO IIPHHTH K BBIBOLY O TOM,
YTO B LIEJIOM, Y CTYJEHTOB Kak I, Tak u Il moxarpymnmst
HNDOM cymectBeHHO Bo3pacTtaeT ¢ 18-u met mo 21-ro
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rona (Puc. 2). YV crmopTcMeHOB ke 00eHx MOATPYIIIT Ta-
KOM 4eTKOM 3aKOHOMEPHOCTH HE BBISBIIAETCS — IOKa-
3aTeNbh WM3MCEHSAETCS CKadkooOpasHo (cM. pue. 2).
MOXHO TPENIONIOXKUTh, YTO BBIIBICHHAs OCOOCH-
HOCTbH CBsI3aHa C OOYCJIOBJICHHOW BO3PAacTOM pa3ind-
HOH JJIUTENBHOCTHIO0 MOAYJINPYIOLIETO BIUSHHA PETY-
JSIpHUX (U3MYECKUX TPEHHPOBOK Ha 3(PPEeKTUBHOCTH
MHUKPOLMPKYJISIIUK, KOTOPOE, IO-BUAUMOMY, HOCUT
HEO/IHO3HAUHBIN XapaKTep.

OTMeyauch CYIIECTBEHHbBIE pa3iIMyMsi BO3JCH-
CTBHS (PM3HYECKOH HArpy3Kku Ha 3P HEeKTHBHOCTH MUK-
POLMPKYJISLUH Y CTYJICHTOB U CHOPTCMEHOB B 3aBHUCH-
Moctu oT BenmmumHEl [IM. YV obcnenyemsix 1 mon-
Tpynmnsl (BHE 3aBUCHMOCTH OT MX TPCHHUPOBAHHOCTH)
NIPY HAJIMYUH BBISBICHHBIX BO3PACTHBIX KOJICOAHHH K

21-y roay mo3upoBaHHas (HU3NUECKas HArpys3Ka mepe-
CTaBayia OKa3bpIBaTh BiusHUE HA UOM (cM. puc. 2). ¥V
CTYIICHTOB M CIIOPTCMEHOB Il moarpymnmsl K TaHHOMY
BO3pacTy (OPMHPOBATACH Pa3HOHAIPABICHHAS PEaK-
ous Ha (PU3WYECKYI0 Harpy3Ky: y CTYIEHTOB 3(ddek-
THBHOCTb MHUKPOLMPKYJISIIIMNA KPOBU JIOCTOBEPHO (Ha
35,2%) cHiKanach, a y CIOPTCMEHOB — 0ojiee ueM
BIBOE Bo3pactaia. B psje uccienoBaHuii MmokasaHo,
YTO IOBBIILICHHBIH YPOBEHb MapamMeTpa MHKPOLMPKY-
JISIIIAY, CBSI3aH C KOHLIEHTPAILMEeH SPUTPOLIUTOB B 30H-
JUPYEMOM 00beMe TKaHH, UX YCPEITHEHHON CKOPOCTBIO
U, KaK TPaBUJIO, C MOBBIIIEHHBIM YPOBHEM TKaHEBOT'O
KpOBOTOKA. Takoll THUI MHKPOLUPKYJSLUU — THIIEpE-
MUYECKUH — XapaKTEpU3yeTCs MOBBIIEHHOHN IJIOTHO-
CThIO (DYHKIIMOHUPYIOIINX KAMIUTAPOB U Ooiee HU3-
KHM TOHYCOM MHKPOCOCYIOB [7].

N3M Yy ctyneHTOB 1M cnopTcMeHoB | noarpynnsol
3,5
*
; PN
2,5
’ /
3 2 = < "%
o 2
E 1,5 - ‘/ *
° *
1
0,5
0
18 ner | 19 ner | 20 net | 21rog | 18 ner | 19 ner | 20 net | 21 rop
CryaeHThI CnopTcMeHbI
|—0—KOHTponb =—A = Harpy3ka |
N3M y ctyneHTOB U cnopTcmeHoB Il noarpynnsbl
3,5 *
3 A
2,5 /
3 2 == <
z
E 15 —
1 %
0,5
0
18 net | 19 nert | 20 neT | 21 rop | 18 ner | 19 net | 20 neT | 21 rop
CTyAeHThI CnopTcMeHbl
|—0—KOHTponb =A = Harpyska |

Pucynox 2 — Huoexc sghghexmugnocmu Muxpoyupxyisayuu y cmyoenmos u cnopmemenos. * - p < 0,05

MO>HO IIPEAIOI0KHTE, 9TO Y JIUII C THIIEpEMHYe-
CKHM THIIOM MHUKPOLUPKYISINN PEryIsIpHbIe Qu3nye-
CKHE TPEHUPOBKH CIIOCOOCTBYIOT (K OKOHYAHHMIO TIEpH-
0J1a TIOJIOBOT'O CO3pEBaHMs1) (POPMUPOBAHHIO Ha YPOBHE
KallWISIPHOTO PyClla KOMIEHCATOPHBIX MEXAHU3MOB,
peann3yrouMxcs MOBbIIIEHHEM 3(P(PEKTUBHOCTH MHUK-
POLUPKYIALUU B OTBET HA UHTEHCUBHBIC HATPY3KU. Y

CTYJEHTOB K BO3pacTy 21-ro roja Takue MeXaHU3MBbI
He (OPMHUPYIOTCS, U B OTBET Ha (U3NUECKUE HATPY3KU
MPOUCXOIUT CHIXeHrue UDM, 4To MOoKeT NMPUBOIUTH
K yMeHblIeHUIo paborocnocobHoctn [25]. Heobxo-
JUMO OTMETHUTb, UTO y CTYJEHTOB U CIIOPTCMEHOB C Me-
30€MHYCCKUM THUIIOM MHKPOLIUPKYJIISIIIAN (CHUKCHHBIN
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W CPEeTHIH YPOBEHb TKAHEBOTO KPOBOTOKA, HO BBICO-
KOH TIOJBMKHOCTHIO DPHUTPOIUTOB B TKaHU [7]) BO3-
pacTHas amanTHBHAS JHOO IM3aJaNTHBHAS PEaKIU
ONMCaHHOTO THIAa He (opmupyercs. [IpakTmueckas
3HAYMMOCTb MOJYYCHHBIX PE3yIbTATOB 3aKIIOYACTCS B
TOM, 4TO C IToMoImIbio anam3 JIJ D, ucxoms u3 ucxon-
Horo ypoBHs [IM, MOXHO IPOTrHO3UPOBATH BO3MOXKHO-
CTH MOBBILIIEHUS] pa00OTOCIIOCOOHOCTH Y MOJIOABIX JIIO-
Jiell ¢ TOMOIIBIO JO3UPOBAHHBIX (U3UUECKUX HArpy-
30K.

Crenyet moJuepKHyTh, YTO y BCEX Ipymil o0cie-
nyembix IOM okaseiBasics > 1,0, ciegoBarenbHO, BHE
3aBHCHMOCTH OT TPEHHUPOBAHHOCTH OpTaHU3Ma JIMOO
BO3ACUCTBHS (PU3NIECKOI HATPY3KU BEIyIIICe BIUSIHUC
Ha MUKPOIMPKYJISIMIO KPOBH OKAa3bIBAIOT AKTHBHEIC
MEXaHU3MBI, T.€. MHOTE€HHas M HEWPOTCHHAs aKTHB-
HOCTBh TIPEKANMUBIPHBIX Ba30MOTOPOB, OIPEIEIIsIO-
LIMX cocyaucTbii Tonyc [4]. HecmoTtps Ha 3TO, maccus-
HbI€ MEXaHU3MBl PETYJIAIUA MHUKPOUUPKYJSAIUU, a
MMEHHO, Cep/ieuHble U pecnHuparopHbie (iykTyarmu,
UTPAIOT MPU (PU3UIECKON HAarpy3Ke BaKHEHIIIYIO POJIb,

MIOCKOJIBKY UIMEHHO Oarofapst yHKIINU AbIXaTeIbHOH
U CEepAEYHO-COCYAUCTOM CHCTEM O00ECIednBacTCs
a/IeKBaTHOE 00ECIIEYCHUE OPTaHU3Ma KHCIOPOIOM.
COOTHOILIIEHNE CEPACYHBIX M PECIHUPATOPHBIX
(rrakcMOIHi, OKa3bIBAIONINX BIUSHAE Ha MHKPOLHP-
KYJISIIAIO KPOBH, U TAIOIIMX BO3MOXHOCTb JJHATHOCTH-
pOBaTh Kak paccTpOWCTBA MHUKPOLUPKYJSIIUH, TaK U
OLICHMBATb NPe00IaJaHue TeX, WM UHBIX MEXaHU3MOB
ee perymsauuu [2], IpakTHIECKH Y BCeX 00CIenyeMbIX
CTYJICHTOB M CHOPTCMEHOB (32 HCKJIIoueHueM 19-u net-
HUX crnopTcMeHoB | moarpymmnsl) okassiBaica < 1,0
(Puc. 3). CnenoBarenbHO, BKJIAJ PECHUPATOPHBIX MO-
Oyl B GOpMHPOBaHHUE MPOGMIA KaMUIIPHOTO
KpPOBOTOKa SIBIIETCA OOJiee CyIECTBCHHBIM, a CEpACY-
HBIX — JHMMHUTHPYIOIIIM BO3MOKHOCTH aJaNTHBHBIX
peakumii.  [Ipumuem  wWHTeHCWBHas  QU3MUECKas
Harpyska, Kak y HeTpeHHPOBAaHHBIX, TaK U y TPEHHPO-
BaHHBIX MOJIOJIBIX JIFOJICH Pa3HOTO BO3PACTa CTIAXKHUBAs
BO3pacTHbIE KoJeOaHus JaHHOTO MTOKa3aTels, B 00Jb-
LIMHCTBE CIIy4acB ele Oosee yBeIMYMBAeT BKIAJ pe-
CIHMpaTOpHOTo puTMa (Gaykryarmii (cM. puc. 3).
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Pucynox 3 — Coomnowenue cepdeunozo u pecnupamopHo2o MexaHusmos MoOyIsyUYU KpOBOMOKA 8 cucmeme
MUKPOYUPKYTAYUU Y CMYOeHmo8 u cnopmcemenos. * - p < 0,05

[TomoOHast AMHAMIKA HA YPOBHE MHKPOLUPKYJIS-
MM KPOBH TOATBEP)KIOAaeT CPOPMHPOBAHHOE TIIpe.-

CTaBJICHHE O TOM, YTO IPH TPEHUPOBKAX JTUMHUTHPYIO-
OMM 3BEHOM, OTPAaHMYUBAIOIINM DSHEPTETHYECKOE
obecriedeHre KUCIIOPOTHOTO 3ampoca OpraHu3Ma M
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CIIOCOOCTBYIOIIMM Pa3BUTHIO THIIOKCHH HArpy3KH C
BBIPQXKEHHOW BTOPUYHOM TKAHEBOW TMIIOKCHUEH, SBIIS-
eTcsl KpoBooOpaIeHne, a He (YYHKIHS BHEITHETO JbI-
xanws [ 15]. [lanAas 0cOOCHHOCTH, Ha HAII B3I, YKa-
3BIBACT, BO-TIEPBBIX, HA HEOOXOIUMOCTh ydeTa Hepap-
XUMA PETYIATOPHBIX MEXaHW3MOB TIpH  Moa0ope
MHTEHCUBHOCTHU (PU3NYECKHUX HArpy30K, BO-BTOPBIX, HA
BO3MOXKHOCTb LI€JICHAIIPABICHHOIO0 BO3JCICTBUSA Ha
pecpaTopHO-ITyJIbCOBbIE MOAYJSIIMK B MHUKPOLHUP-
KYJIATOPHOM pycie U, cIeJ0BaTelbHO, HA UX COOTHO-
IIEHHUE, C TOMOMIBIO TO3UPOBAHHBIX (PU3NYECKUX Tpe-
HHUPOBOK.

CrnenyeTt MogYepKHYTh, YTO MUKPOLUPKYJIIIINSA y
CTYZICHTOB M CIIOPTCMEHOB B BO3PACTHOM AaCIIEKTE U3-
MEHSIETCS CKauyKoOOpa3HO W Tpefenax BO3PACTHBIX
TPYIII OTMEYAIOTCS CYIIECTBEHHbIC PA3IHUINS MUKPO-
uupkysiuuu kKposu mexay 1 u 1l moarpynmamu. On-
HaKO HEIb3s BBIABUTH YETKOH 3aKOHOMEPHOCTH M3Me-
HEeHUIl I1apaMeTpoB, 4TO, MMO-BUAUMOMY, MOXKET 00y-
CJIOBJIMBAThCS C MHAWBUAYAJIBHBIMH OCOOCHHOCTIMU
opraHusMa o0cjeqyeMbIX B MPOLIECCe OHTOTEHETHYEe-
CKOTO pa3BUTHA U (HOPMHUPOBAHUS (DPU3UOIOTHUECKUX
¢byukuuit [5].

BriBOaBI.

1. BeisiBneHO HaaW4MEe CYNIECTBEHHBIX pasii-
Y B BETMYMHAX OOJBIIMHCTBA MAPAMETPOB, XapaKTe-
PHU3YIOIIUX MHKPOLMPKYIALHUIO KPOBH B COCTOSTHHU
TIOKOSI, MEKAY 00ciIeayeMbIMU 4-X BO3PACTHBIX IPYIIT
KaK y CTyJJCHTOB, TaK M y CIIOPTCMEHOB C Pa3INIHBIMHU
YPOBHSIMH IIOKa3aTeNs MUKPOLUPKYIIALIUH.

2. PerynspHble 3aHATHSI CHIOPTOM MEHSIOT BO3-
PacTHYIO 3aBHCUMOCTh YPOBHS Hephy3UH MBIIICUHON
TKaHHU, a TaKXKe aMIUIUTYAy KoleOaHHWH KpOBOTOKA B
TKaHsIX.

3. MuoreHHas U HelporeHHasi aKTHBHOCTbD IIpe-
KalWUISIPHBIX Ba30MOTOPOB IIPETEPIEBACT JIOCTOBEP-
HbIE M3MEHEHUs B 3aBUCHMOCTH OT BO3pacTa CTYZIEH-
TOB M CIIOPTCMEHOB, 00CIIEAYyEeMBIX B COCTOSHUHU II0-
kost. K Takomy e BBIBO/Ty MOXKHO PUITH U aHANIN3e
pecIpaTopHO-ITyJIbCOBBIX (UIYKTyalluii KpPOBOTOKA,
T.€. TACCHBHOTO MEXaHN3Ma MOAYJISIIIMK KPOBOTOKA.

4. CooOTHOIICHNE aKTUBHBIX M MTACCUBHBIX MEXa-
HHM3MOB, OKa3bIBAIOIINX BIIMSHHE HA MUKPOLMPKYJIsi-
M0 KPOBH — MHAEKC 3 (HEKTUBHOCTH MUKPOLIUPKYJIsi-
IIUH - IPAKTUYECKH Y BCEX 00CIEIyeMBIX CTYyICHTOB U
cropTcMeHoB okasbiBancsa OompmmMm 1,0. CrnemoBa-
TENIbHO, BKJIAJl AKTHBHBIX MOAYJSIHH KPOBOTOKa B
(hopmupoBanue PO MUKPOLUPKYJIISIIUH SIBISIETCS
OoJee CyIIeCTBCHHBIM.

5. HurencuBHas ¢u3mueckas Harpyska, Kak y
HETPEHUPOBAHHBIX, TAK U 'y TPEHUPOBAHHBIX MOJIO/IBIX
JIFOJICH pa3HOro BO3pacTa CriIaKMBAaeT KOJIEeOaHHs Co-
OTHOIICHHS CEPACYHOTO M PECHUPATOPHOTO MEXaHU3-
MOB (DIIyKTyanuii MUKpPOILMPKYJISLUA U B HEKOTOPBIX
ClIydasiXx YCWJIMBAeT pOJb PECIUPATOPHOTO pPHTMA
(haykTyanuii.

6. BbLsiBIICHBI CYIIECTBEHHBIE PA3IMUUsl BO3/ICH-
CTBHS (pr3HUecKOr Harpy3ku Ha 3PpPEeKTHBHOCTH MUK-
POLMPKYJISILINK Y CTYJICHTOB M CIIOPTCMEHOB B 3aBUCH-
MOCTH OT BEJIMYHMHBI ITOKa3aTelsi MUKPOLMPKYJISLINH.
VY 1M1 ¢ THUIIEPEMUYECKUM THIIOM MHKPOLMPKYJISLUH
perynsipHble (U3MYECKHE TPEHUPOBKH CIIOCOOCTBYIOT

(hOopMHPOBAHHUIO HA YPOBHE KAMMIUIIPHOTO PyCiia KOM-
MICHCATOPHBIX MEXaHU3MOB, PEANN3YIOLINXCS MOBBIIIE-
HHEM 3()(HEKTUBHOCTH MUKPOLMPKYIISIIUA B OTBET Ha
WHTEHCHUBHBIC HAIPY3KH; y HETPCHUPOBAHHBIX JIMI] Ta-
KHe MEXaHU3MEI He (pOPMHUPYIOTCS, ¥ B OTBET Ha (pr3u-
YecKre Harpy3KH HPOHUCXOIWT CHIKEeHHE 3(deKTrs-
HOCTH MHUKPOLMPKYJISILIMU, YTO MOXET NPHBOIUTH K
YMEHBILICHUIO PabdOTOCIIOCOOHOCTH. Y CTYAEHTOB M
CIIOPTCMEHOB C ME30€MHUYECKUM THIIOM MHKPOLMPKY-
JSIMU BO3pacTHas aJanTUBHAs OO TU3aJanTUBHAS
peakuus OIMCaHHOTO TUIA He (POPMHUPYETCSL.

Cnucok auTepaTypsl

1. BapabanoB A. OcoOEHHOCTH aTIETUYECKHUX
TPEHHPOBOK KaTabONWYIECKOH HamNpaBICHHOCTH /
A. Bapabanos // Cankt-IleTepOypr — poanHa oTedecT-
BeHHOrO arnern3Ma. — 2004. — CII6.: CII6 TADK um.
[1.®. Jlecragra. - C. 41-43.

2. bapxaroB 1.B. Ouenka cucTeMbl MEKPOLIUP-
KYyJSIUM KPOBU METOJIOM Ja3€pHOM JOMNILIEPOBCKOM
¢nyomerpuu / U.B. bapxatos / Knun. mex. — 2013. -
Ne 11. - C. 21-27.

3. brikoB E.B. CriopTuBHas MenuuuHa: oleHKa
¢u3nyeckoro pasBuTHs, (QYHKIHMOHAIBHBIE MPOOBI M
tecthl / E.B. BeikoB. — 2005. — yu. — Yensounck. - 79 c.

4. BukynoB A.Jl. CocyaucThIii TOHYC M PETYIsp-
HbIe (pnsndeckue Harpysku / A. JI. Bukysos, E. FO. JIpat-
1eB, A. A. Mensuukos, B. B. Anexun / ®usnon. geno-
Beka. — 2009. - T. 35, Ne 5. - C. 127-133.

5. BospacTHble NepuOAbI pa3BUTHS YEIOBEKA. -
Pexxum JocTyIma:
http://scorcher.ru/axiomatics/axiom_show.php?id=436

6. Tomybera I'.H. Orenka peakiuu CepaeuHO-
COCYJIUCTOIl CHCTEMBI CTYIEHTOB Ha (HU3HUECKHUE
Harpy3KHd BO BpeMsl IPOBEJICHUsI y4eOHbIX 3aHATHIT 110
¢busnyeckoii kynprype / I'.H. l'ony6esa, A.W T'onyGes.
— CospeM. mpo0i1. Hayku u oOpazoBanus. — 2015. — Ne
1. - C. 15-20.

7. T'ypoBa O.A. CocTossHHE MHKPOUUPKYJIISIHA
KPOBH y MOJIOJIbIX Jo ieit paszHoro moia / O.A. T'yposa,
C.M. Peixakus // Hosbsle uccnenoBanus. — 2015. - Ne
3.-C. 20-26.

8. Jlyoposckuit B.1. CnopruBHas gpusnosuorus /
B.U. Hdyoposckuii. — 2005. - M.: T'ymaHuT. u3a-Bo.
ueHTp Brnagoc. — 462 c.

9. Hsanosa H.B. Onenka hyHKIIHOHAIBHOTO CO-
CTOSIHUSI Kap/AMOPECHUPATOPHOI CHCTEMBI CIOPTCMeE-
HOB C Pa3IMYHON CrIelIM(UKON MBIIICYHOH AESTEIBHO-
CTH B COpPEBHOBATEILHOM IIEPHOJE IIOATOTOBKH /
H.B. VBanosa // BectH. cioptuBH. Hayku. — 2011.—
Nel.— C. 64-68.

10. Ucmapy A. PacmpoctpaHeHne W paccesHHe
BOJIH B CIIy4alfHO-HEOJHOPOIHBIX cepenax / A. Uc-
Mmapy. — 1981. - M.: Mup. — T. 1. — C. 78.

11. Kapnman B.JI. JluHamuka KpoOBOOOpaIIeHHS
P MHUHAMANbHBIX (r3mdecknx Harpyskax / B.JL
Kapmman, 3.5. benonepkosckuii, b.I". JIroouna // ®u-
310J1. yestoBeka. — 1994, — T. 20, Ne 1. — C. 84-89.

12. KoznoB B.M. MHCTpyKIHs MO MPUMEHEHHIO
JIA3epHOT0 aHAJM3aTopa KalWUILIPHOTO KPOBOTOKA
JIAKK - 01. / B.1. Koznos, 2.C. Mau, B.B. Cunopos.
- 2000. — M. - 196 c.



http://scorcher.ru/axiomatics/axiom_show.php?id=436

L
EST| |

12 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#9(25), 2017 EESL

13. Kozmos B.U. JIazepHas momrmiepoBckast ¢iio-
YMETpHS M aHaJN3 KOJJICKTHUBHBIX ITPOILIECCOB B CHC-
teme mukporupkymsanuu / B.W. Kosmos, JI.B. Kopcw,
B.I'. CokomoB // ®usuon. yenoseka. — 1998, — T. 24, Ne
6.—C. 112-121.

14. Koznos B. U. JlazepHO—nonmiiepoBCcKuil Me-
TOJ] MCCIIeIOBaHUs KaIlMJUIIPHOro KpoBoToka / B.U.
Koznos, B.®. Mopckos, B.. Kumko // M3Bectus
akasn. Hayk. Cepust pusndeckas kynpTypa. — 1995, — T.
59, Ne 6. — C. 179-182.

15. Konmuunckas A.3. ['Mnokcus Harpys3Kku, Mare-
MaTH4eCKOe MOJICTUPOBaHKE, IPOTHO3UPOBAHUE U
koppekmms / A.3. Komunackas. — Kues: UH-T kxubepae-
ik AH YCCP, 1990. — 106 c.

16. JIykpstHOBa E. M. MeTomuka cTaTHCTHIECKO
00paboTKN MEeAUIMHCKON HH(POPMAIINN B HAYYHBIX HC-
cnenoBanmsax / E.M. JlykesHoBa, FO.I. AHTHIKHUH,
B.I1. Yepnsmmos, E.B. Bexosarern. — 2002. - K.: ITna-
Heta moneit. — 200 c.

17. Maxkonun B.H. Metoa na3epHoil JONIUIEPOB-
cKo#t Quoymerpun B Kapauonoruu. / B.M. MakonuH,
B.B. bpanbko, D.A. boraanogsa [u ap.]. — 1999. - moco-
6ue st Bpayeil. - M. — 48 c.

18. MeToauKa OLEHKH MUKPOUHUPKYJISIAN B TOY-
Kax npoekuuu nouyexk merogom JIJD. - Pexum no-
cryna: http://www.doverie-clinica.ru/?page=120

19. Monomsraenko B.B. Bo3pacTtasie ocobeHHOCTH
MUKPOIMPKYJISIUN KPOBH Y CIIOPTCMEHOB, 3aHHMAIO-
mmxcs nayspiudtuarom / B.B. Momogsraenko, H.I'. Cu-
nopsik, J1.B. Xaccaii [u ap.] // Bioin. Ta ¢inocodcebki yuH-
HUKH (opmyBaHHs ocoducTtocTi. — 2011. — JIbBiB: b. B. —
C.21-31.

20. Houkog JI.B. Cepaiie u ¢pusndeckue Harpy-
3ku. — 1992. - M.: 3nanue. — 95 c.

21. Tlaytkun A.B. CoMaTOTHNHYECKHU TOIXO/ B
MPOTHOCTHYECKON OICHKE JBUTATEIBHON OJTApEHHOCTH
I0HBIX criopTcMeHoB / A.B. [Naytkun, M.M. CaMcoHOB,
C.A. Anronrok // Teopuss m mpakTUka (UIUUECKON
KyneTyphl. — 2007. - Ne8. — C. 40-42.

22. PeiBkur AWM. T'emMommHamuueckue Mexa-
HU3MBI JIAOMIIFHOH apTepHaIbHOM THIIEPTEH3UH Y IO~
poctkoB / A.W. PeiBkuH, E.H. Auapuanosa, H.C. Ilo-
oenunckast // Tlequatpust: XKypu. um. I.H. Cnepanc-
koro. — 2005. — Ne 2. — C. 23-27.

23. Cupmopos B.B. Metox JI®]] B O1ieHKE B3anMO-
CBSI3aHHOCTH T'€MOAWHAMHYECKIX PUTMOB MHUKPOIIHP-
KYJAINOHHBIX KoJiebaHMiT kpoBoToka / B.B. Craopos,
H.K. Yemepuc, I'.B. Kpacukos // JIazeprsie u nabOp-
MAaIMOHHBIE TeXHOJoruu B MemunuHe XXI Bexka. —
2001. - CII6.: b. u. — C. 500-501.

24. Cupopsixk H.I'. Peakims cepaeyHO-cOCyIH-
CTOH CHCTEMBI 1 MUKPOLMPKYJISIIIMU KPOBH CTYJICHTOB
U CIIOPTCMEHOB Ha (usnueckyto Harpy3ky / H.I'. Cu-
nopsik // JlocTikeHns: By30BCKOH Hayku: c0. mat. XX
MexnyHap. Hay4HO-TIpakTHy. KoH(}. — 2016. - HoBo-
cubupck: Uzn-po ITHPC. — C. 20-27.

25. Cromsapos B.1. CoBpemenHnas cucrema puzu-
YEeCKOTO BOCTIUTaHUSA (MIOHATHE, CTPYKTYPa, METOIBI) /
B.U. Cromapos. — 2013. - Caparos: OOO Uznarens-
ckuit meHTp «Hayka». — 313 c.

26. @uwmmmmos M.M. Tlpomecc maccomepeHoca
peCIHPaTOPHBIX TAa30B MPH MBIIICYHON JESITEIHHOCTH.
Crenenu runokcuu Harpy3kud / M.M. Owununmnos //
Bropuynas TkaHeBas runokcus. - 1983. — K.: Haykosa
nymka. — C. 197-216.

27. LHanpenu 3.I'. Mopdomorust cepaia npu (u-
3nveckux Harpyskax / 3.I". 3.I". Lanpenn, JI.ILI. Kapka-
mBwn. — 1991, - Tomnucn: Menmuaep6a. — 115 c.

28. lllaxanoBa A.B. OcoOeHHOCTH axamTarin
CepICYHO-COCYTUCTON CUCTEMBI CIIOPTCMEHOB Pa3HBIX
BHIOB CIIOPTa IO JaHHBIM BapHaOCIFHOCTH PHTMA
cepana / A.B. llaxanosa, S.K. Ko6aes, C.C. I'peunm-
kuHa // BectH. AT'Y. Cep. ecTecTBEHHO-MaTeMaTHY. H
texuud. Hayk. — 2010. — T. 53, Bemm. 1. — C. 102-107.

29. Bollinger A. Is high — frequency flux motion
due respiration or to vasomotion activity? Invasomo-
tion and blom motion/ A. Bollinger, A. Yanar, U. Hoff-
mann, U.K. Franzeek // Prog. Appe Microcilcue Bagel.
-1993. — N 20. — P. 52-58.

30. Johnson J.M. Forearm skin and muscle vascu-
lar responses to prolonged leg exercise in man / J.M.
Johnson, L.B. Rowell // J. Appl. Physiol. - 1975. - V.
39, N 6. - P. 920-924.

31. Kramer K. Control of physical exercise of rats
in a swimming basin / K. Kramer, H. Dijkstra, A. Bast
// Physiol. Behav. —1993. - V. 53, N 2. — P. 271-276.

32. Wilmore J. H. Physiology of sport and exer-
cise / J. H. Wilmore, D. L. Costill. — 2004. - Cham-
paign, lllinois, Human Kinetics. - 726 p.


http://www.doverie-clinica.ru/?page=120

L
Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #9(25), 2017 EESL 13

MEAULIUHCKUE HAYKH

YK 616.12-008.331.1:616.12-008.13

Bes3tok /10606 Bonooumupiena

acnipanm, 8i00in KuiHiuHOI ma enioemionoziunoi kapoionoeii, IV «Incmumym ceponmonocii
im. [I. @. Yebomapvosa HAMH Vxpainu» m. Kuis, Ykpaina

LV Bevziuk

Department of clinical and epidemiological cardiology

State Institute of Gerontology AMS of Ukraine Kiev

€Ena Jlapuca Muxaiiniena

00KMOp MeOUUHUX HAYK, npoghecop, 3a8idyeay GI00LNYy KIiHIuHOI ma enidemionoziunoi kapoionoeii, /1Y
«Incmumym ceponmonoeii in. []. @. Yebomapvosa HAMH Ykpainuy» m. Kuis, Yxpaina

LM Yena

doctor of medical, professor,

Department of clinical and epidemiological cardiology

State Institute of Gerontology AMS of Ukraine Kiev

E®EKTUBHICTH TPUBAJIOI TEPAIIII TPUMETA3AINHOM I CIIIPOHOJIAKTOHOM VY
ITAIIIEHTIB HA ®IBPUJIANIIO IIEPEJCEP/b B IIOEJHAHHI 3 IYKPOBUM JJIABETOM 2
THUITY TA XPOHIYHOIO XBOPOBOIO HUPOK
EFFICIENCY OF LONG-TERM THERAPY WITH SPIRONOLACTONE AND TRIMETHAZIDINE
IN ELDERLY PATIENTS WITH ATRIAL FIBRILLATION COMBINED WITH TYPE 2 DIABETES
MELLITUS AND CHRONIC RENAL DESEASES

AHOTAaNisA: BU3HAYCHA KIiHIYHA ¢(EKTHUBHICTh Ta MATOTCHETHYHA OOTPYHTOBAHICTH 12-MicsgHOI Tepamii 3
JIOJATKOBUM IPU3HAYCHHSM CITIPOHOJIAKTOHY Ta TPIMETa3UANHY y TaIi€HTIB 3 (QiOPUILAIIETO Iepeacepapb B MOE-
HaHHI 3 MYKPOBUM J1ia0eTOM 2 THITY Ta XpOHIYHOIO XBOPOOOIO HIUPOK. BecraHoBneHa Oinbla BHpa3HICTh MaTONIO-
TIYHOTO PEMOISITIOBAHHS CePIls 3 MOTIIMOICHHSM TIaCTONIYHOI TUCPYHKIIT Y XBOPHX Ha QiOpmiIsLiro mepeacepan
3a HasIBHOCTI I[yKpoBoro fiabery. CTaHgapTHa Teparis He IPU3BOAMIA 10 TTO3UTUBHUX 3pYyLIEHb 3 00Ky Mopdo-
¢dyHKIIOHaNBHOTO cTaHy cepisl. JIikyBaHHS 3 10JJATKOBMM MPHU3HAYEHHSIM TPHUMETAa3HUAMHY CYNPOBOJDKYBAJIOCH
3MEHILIEHHS] Macy MiOKap/ly JIiBOTO HIIyHOYKa, HOKPAIIEHHSIM HOr0 CUCTOJIYHOI Ta AiacToyiyHoi QyHKIii, 3HHU-
JKEHHSIM CHCTOJITYHOTO TUCKY B JiereHeBii aprepil. Tijbku Teparist ClipOHOJIAKTOHOM MPU3BOJIHIIA JI0 JI0JIaTKO-
BOTO 3MEHIIICHHSI JTIBOT'O MEPeICeP s Ta IPABOTO IIITYHOYKA; OLTBII BUPA3HUI perpec rineptpodii JiBOro nuryHo-
YKa 3 OUIBIINM ITOKPAIIEHHSM J1acToNYHOT (YHKIIT 1 3HU)KEHHSIM THCKY B JIETCHEBIH apTepii BCTAHOBJIEHO Y XBO-
PHX C IIyKPOBHM J1iabeTOM.

Karuosi caoBa: ¢ibpuimis nepeacepas, yKpOBHUA iabeT, XpOHIYHA XBOp0oOa HUPOK, TPUMETA3HINH, CITipO-
HOJIAKTOH, MOXMJINH BiK

Summary

Aim. To study the clinical efficiency and pathogenic validity of 12 month therapy spironolactone and trimet-
azidine in elderly hypertensives with atrial fibrillation (AF) and comorbid diabetes mellitus or chronic Kidney
disease. Methods: 120 patients aged 60-74 with persistent (60 pts) and permanent (60 pts) were explored by Dop-
pler echocardiography. Results. AF patients with type 2 diabetes mellitus demonstrated more marked pathological
structural and functional heart remodeling. Unlike the standard therapy the addition of trimetazidine added to led
to LV hypertrophy regression and improvement of LV diastolic and systolic function, decrease of systolic pressure
in pulmonary artery. Only therapy with spironolactone was accompanied by decrease of left atrium and right ven-
tricular; more pronounced LV hypertrophy regression, restoration LV diastolic function and decrease of systolic
pressure in pulmonary artery were registered on diabetic pts.

Keywords: atrial fibrillation type 2 diabetes mellitus, chronic kidney disease, spironolactone, trimetazidine,
elderly.

[MonimMop6igHicTh y 3B’SI3KY 3 BKpail MIMPOKOIO
MIONIMPEHICTIO € HAWOIIBII aKTya IbHO MPOOJIEMOI0 B
repiatpii. Iloennanns aprepiansroi rineprensii (Al),
ykpoBoro giadery 2 tumy (LI1) Ta xpoHiuHOi XBOpOOH
HUpOK (XXH) € oqaMM 3 HalyacTIMINX MaTEepHiB MO~
MOpPOITHOCTI B Mi3HROMY OHTOTeHe3 [1, 5].

AT, mopsiz 3 BikoM, € HAHO1IBIIT BaroMuM (hakTo-
pomM po3BuTKYy Qidpmsuii nepencepap (PII). LI, mo
yacTo noeanyerscsi 3 All, 30inbirye pozButoxk PII B
1,4-2,1 pa3u, a noeananns L1 3 ®II 3ycTpivaerses y

10 -25% mnauienris 3 AT [4, 6, 9]. B dopmyBanHi Buco-
Koi cMepTHOCTI y naniedTis 3 @II i [/] BaxknmuBy poib
Bizirpae rimeprpodis niBoro nurynouky (I'JILI). B ce-
PLIEBO-CYZAMHHOMY KOHTHHYYMI Y XBopux Ha Al 4nHe
MiCIle Mocifja€ ypakeHHSI HUPOK. 3HIDKEHHS IIBUIKO-
cTi Kiy6oukoBoi ¢inmprpamii (IIK®D) e HezanexxHHIM
(akTOpOM PHU3UKY PO3BHUTKY CEpLEBO-CYyIMHHHX 3a-
XBOPIOBaHb 1 HaBIAKH, CEpPLEBO-CYIUHHI 3aXBOPIO-
BaHHS € HE3AIC)KHUM (AKTOPOM PH3HKY DPO3BHTKY
XXH [7].
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BigcyTHIiCTh HOCTIIKEHD B aCTIEKTI JIIKYBaHHS BH-
e3a3Ha4eHnX TOJIMOPOIMHNX CTaHiB 3YMOBIIOE aK-
TyaJbHICTE PO3POOKH METOZIiB QapmakoTreparii 3a
YMOB pi3HHX HO€THAHb XBOPOO y XBOPUX CTApeUoro i
TOXHJIOTO BIKY.

Meta po00TH — MiOBUIIUTH €PEKTUBHICTH JIKY-
BaHHs xBopux 3 A" i @I 3a ymoB koMopOinHOCTI Ha
Mi/ICTaBI BU3HAUEHHS BIUIMBY LUTOKapAiONPOTEKTOpa
TpPUMETa3uIMHA Ta aHTaroHICTY albJOCTEPOHY CHIpO-
HOJIAKTOHA Ha CTPYKTYpHO-()YHKIIOHAILHUI CTaH ce-
pIIs Ta HUPOK.

00’exT i MmeTonu nocimkenns. Oocrexeno 120
oci6 moxmioro Biky (60 - 74 pokiB) Ha TiIMEPTOHIYHY
xBopoOy (I'X) ta @I, i3 HuX: 60 - 3 IEPCUCTYIOYOIO
@II ta 60 - 3 moctiitHOrO ®II. KpHrepisiMu BKIFOUSHHS
Oynu: TOXWiHii BiK, HasBHICTH B aHamHe3i ['X, OII,
XXH I-II ctynens, LI 2 Tumy J€rkoro Ta cepeaHboro
CTyIeHs. Y TOCHiKCHHS He BKITIOYAIH TaIli€HTIB 3 He-
CTab1IbHUM NepebiroM CTeHOKap/Iil Harpyru, ToCTpUM
MOPYIIEHHSIM MO3KOBOTO KPOBOOOIrY, TSDKKOIO coMa-
TUYHOIO TATOJIOTIEI0, HEKOMIICHCOBAHUM IIYKPOBHUM
JiabeToM, IICUXIYHUMH a00 OHKOJIOTIYHUMH 3aXBOPIO-
BaHHSMH.

XBopi Oynm paHIOMi30BaHi B TPU TPYIH: CTaHAA-
pTHY Teparito npuitmaino 40 manieHTis, 40 XBOpUM 10-
JaTKOBO OyB IMPU3HAYCHUI MPOJOHTOBAaHUHA TpUMETa-
3unuH B 1031 70 Mr Ha 100y i 40 — aHTaroHICT ajbI0C-
TEPOHOBUX PELENTOPIB CIiPOHOIAKTOH B JOOOBIH 1031
25 mr. TepMiH JiKyBaHHS CKJIaB 12 MICSIIIB.

JBomipna ExoKI' mpoBojuiack 3a CTaHIapTHOO
METOMKOIO 3 OMIII€I0 TKAHUHHOI Joruieporpadii [10].
BusHavyanu KiHIEBO-CUCTOMIYHUN 1 KIHIIEBO-11aCTOJII-
YHUN po3MipH, 00'emu ntiBoro nutynouka (JIIII) — KCP,
KCO, KIP, KJO, miametp niBoro nepeacepas (JII1),

npaBoro nuryHouka (ITHI), ToBImuHY MiXKIIITYHOYKOBOT
rieperopoak i 3aaup0i ctinku JIII B giacromy (MIIIT,
3CJII), po3paxoByBanu ¢pakmiro Bukuxy JIII (PB),
Macy Miokapzaa JIII (MMJIL) [3]. PeectpyBamu gac
CHOBLUTbHEHHS paHHbOTo MoTOKY (DT) Ta 9ac izoBosr0-
migaoi penakcamii JIIII (IVRT). 3a momomororo Tka-
HUHHOI gommuieporpadii BUMipIOBaINCh paHHs IiacTo-
JIYHA IBUJKICTh PYXY MITPAJIIBHOTO KiJIBLS B CENTANb-
HOMY Ta JIaTepaJIbHOMY CErMEHTax 3 po3paxyHkoM E’
Ta ¥oro BigHorieHHs 10 E — E/E’. Po3paxyHok cucto-
JIYHOTO apTepiajbHOrO0 TUCKY Yy JIereHeBid aprepii
(CTJIA) 3nilicHrOBaBCS 32 MAKCUMAJIBHUM TPali€EHTOM
TPHUKYCIiTaJbHOI perypriTariii, i3 BpaxyBaHHIM CHCTO-
JYHOTO THCKY y TIpaBoMy Tiepezacepi [8].

AHai3 i cTatucTuyHa 00poOKa pe3yIbTaTiB Mpo-
BEJICHI 3a JIOTIOMOTOI0 IIPOTPaMHOTO Makera Statistica
6.0 for Windows. bymu pospaxoBaHi cepenqHi Benu-
gypan (M), X cepeAHi CTaHDapTHI MOXMOKW (m) Ta
JOBip4Mi iHTEepBaj. BiporigHicTh OTpUMaHuX pe3yiib-
TaTiB BU3HAyaacs 3a JAOTOMOIOI0 t-KpHUTEpilo Hasii-
HocTi CThIOJEHTA JJIsS TIOB’S3aHUX 1 HENOB’s3aHHX
BUMipIoBaHb. HasBHICTh B3a€MO3B’S3KIB MK OKpEM-
UMM TIOKa3HHUKaMH BCTaHOBIIIOBANACS 13 3aCTOCYBaH-
HAM KopersniiiHoro aHamizy. Ilpu 3HaueHHsax p<0,05
PO301KHOCTI BBaYKAJIH CTATHCTUYHO OCTOBIPHIMH.

Pe3yabTaTh Ta iX 00roBOpeHHs

Bci Buam Teparii 7o6pe mepeHOCHITICS XBOPUMH,
KIHIYHO 3HAYMMHX TMOOIYHMX peakliii He BiaMida-
J0Cs1.

Ha ¢oni nikyBaHHs B yCIX TPhOX rpymnax BinoOy-
JIOCh CITIBCTaBHE 3HW)KEHHs apTepiaibHOro THCKY (AT)
- sk cuctoniynoro AT (CAT), Tak i niacToiiuyHOro
(IAT) i cepenunoro ( ATcp.) (tabm.1).

Tabmuus 1. [Junamika odicaoro AT y xBopux 3 ®I1 Ha QoHI TiKyBaHHI

CranpmapTHa Teparris Tpumerasunux CripoHOJaKTOH
IMoxaznux Jo miky- Micns miky- Jo miky- Micns miky- Ho mixy- Micns miky-
BaHHA BaHHSA BaHHA BaHHS BaHHS BaHHS
opCAT, mm pr.c. | 153,5+2,4 | 137,0+1,5* 154,4+2,1 | 136,6+1,6* 150,5+1,4 | 136,7+1,3*
opJAT, mm pr.cT | 88,1£1,6 80,1+1,1* 89,9+1,6 80,2+1,2* 86,7+1,5 80,2+1,0*
ATcp, Mum pr.cT 109,9+1,7 | 99,1+1,1* 111,116 | 99,0+1,2* 107,6+£1,7 | 99,1+1,1*

[Mpumitka: *p< 0,01 st moB’si3aHUX BUOIPOK B MOPIBHSHHI 3 BUXIAHUMHU TIOKa3HUKaMH

[Tpn BuBYeHHI MOP(O-PYHKIIOHATIBHOTO CTaHy
ceplist BCTAHOBJICHO, 110 Y BUX1THOMY CTaHi Y XBOPHUX 3
®I1 ta I mocroBipHO Oinmbma TtoBmuHa MIIIT
(1,38+0,03 cm mpotu 1,25+0,02 cMm y xBopux 6e3 L1J]),
MMUJII (BignosimHo, 338,26+17,29 r Tta 262,32+8,86
r) ta iMMIJIII (BimmoBigHo, 167,62 +8,09 r/mM2 Ta
131,4443,85 r/m2), KIIP (5,17+0,11 cm 1 4,82+0,07 cm,
BignoBigHO, BCi p<0,05), 6inpIn BHpasHima miacTodi-
yHa qucynkmis — E/E (12,810,751 8,68+ 0,03 ym.ox,
BignoBigHo, (p<0,05). ®B JIIII Oyna moCTOBipHO HHU-
*4a y xBopux 3 LI

BceraHoBiena mpsMa KoOpensmiiiHa 3aJeXHICTh
MDK pIBHEM KOHIIEHTpamii TJIIOKO3M B KpoOBI Ta
iMMJIII (r=0,37, p<0,05), MILUIT (r=0,27, p<0,05),
KIP (r=0,20, p<0,05) Ta mokasuukom E/E’ (r=0,52,
p<0,05) cBiguuTh, MO MOPYLICHHS META0OI3MYy TJIFO-

KO3U BIUIMBAE 5K Ha po3BuTok ['JIII, po3mmpenHs ka-
Mep ceplis, TaK 1 MO3HAYAETHCS HAa pO3ciIadieHH] Mio-
kapna JII, mo BigoOpaxkaeTbes B MOPYIIEHHI JIiacTo-
miuHoi ¢ynkuii JIII. Ili naHi KOpecnmoHAYIOTh 3 iH-
IIMMH  JOCTIJUKEHHSIMH, 30KpeMa Yy XBOpUX 3
rinepToHiuHOKO XBopoOoto Ta L1 [2].

ITpu anamni3i MOKa3HUKIB CTPYKTYpHO-()YHKITIOHA-
JIBHOTO CTaHy CepIlsd B 3aJISKHOCTI BiJ HAsBHOCTI abo
BiacytHocTi XXH |-l €T, cyTrTeBHX BigMiHHOCTEH HE
BUSIBJICHO.

He 3Baxkatoun Ha HOpMaizaniro AT maibke y Bcix
XBOPHX, B TPYyIi CTaHAAPTHOTO JIKyBaHHS BiAMideHO
3poctanHd MMIJILI nHa 8,9 %, nepeBaxHO 3a paXyHOK
noroiieHus MIIII (va 4,8 %, p<0,05), noripmenHs
JiacTomivHOT AMC(YHKIIT HA TIIi BIICYTHOCTI AMHAMIKA
CAT B nerenesiii aprepii (Ta0m. 2).
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Tab6mn.2. JlnHaMika TIOKa3HUKIB CTPYKTYPHO-(YHKITIOHAILHOTO CTaHy CepIls y 3arajibHiil BuOipIli narientis 3 OI1

Ha (GOHI JTIKyBaHHS

CranjapTHa Teparis TpumeTasuauu CripOHOJIAKTOH
IToxa3Huk n=40 n=40 n=40
BUXIIHI Ao-12 BUXI1JHI Ao-12 Buxigai Ao-12

JIII, cm 4,39+0,09 -0,01+0,05 4,43+0,11 -0,10+0,07 4,34+0,08 -0,16+0,06*
MIIII, cm 1,25+0,03 0,06+0,03* 1,30+0,03 -0,09+0,02* 1,25+0,04 -0,17+0,04*
3CJIII, cm 1,13+0,03 0,03+0,02 1,12+0,03 -0,05+0,03 1,19+0,04 -0,09+0,04*
MMJII, r 270,8+12,0 24.,25+7,6* 275,4+16,3 -26,4+6,5*# 314,3+16,8 -50,0+6,3*#
KCP, cm 3,07+0,09 0,03+0,03 2,93+0,13 -0,11+0,09 3,08+0,09 -0,13+0,11
KJIP, cm 4,87+0,09 0,06+0,08 4,84+0,15 -0,04+0,04 5,11+40,11 -0,08+0,07
KCO, 42014344 | 1455127 | 37,714333 | -1,69+1,49 44,05+3,04 | 3,1242.21
K10 94,80+5,31 2,19+4,19 95,89+6,66 -1,93+2,8 96,01+4,82 -9,43+4,22%
DB, % 57,48+1,56 -0,49+1,20 57,76+1,72 2,19+0,88* 55,09+1,43 5,11£1,2%*
E/E’, ym. ox. | 9,11£0,38 1,96+0,51%* 9,76+0,59 -0,99+0,34*# 11,28+0,78 -2,36+0,59*
gfff MM | 33034133 | 1324139 | 29.6541,19 | -2.1040.81%# | 34.64£149 | -6,78:0,86*#

Ipmmitka: *p< 0,05 g moB’s3aHIX BHOIPOK B MOPIBHSAHHI 3 BUXITHUME MOoKazHuKamMu # p< 0,05 — mpu nopis-
HSHHI 3 BINIOBIIHUMH TTOKa3HUKaMK I'PYIH CTaHAAPTHOI Teparii

B rpyni tpumetazunnay MMJIL 3menmmnace Ha
9,5 % (p<0,05 B mopiBHAHI 3 BUXIIHUMHU 3HAUCHHSIMHU
MOKA3HHUKA Ta BIATOBITHUMH ITOKa3HUKaMH TPYIIH CTa-
HpapTHOTO JiKyBaHH:). Perpec T'JIII BinOyBaBcs, me-
peBaxkHO 3a paxyHOK nortoHmenHs MIIII (Ha 6,9%) i
CYIPOBOKYBABCS MOKPAIICHHAM CHCTOIIYHOI (DyHK-
wii JIUI , mro 3Haiinuio BimoOpaXkeHHsS B 30LIbIICHHI
®B JIII Ha 3,8 % (p<0,05). Bigmidanocs mokparieHHs
napameTpiB aiactoniunoi ¢ynkuii JIII — 3MeHImeHHs
3HaveHb nokasHuka E/E’ BinOyBamics He TIIBKH B I10-
PIBHSHHI 3 BUXIJHUMHU JaHUMH, a i 3 JUHAMIKOO IMO-
Ka3HUKIB KOHTPOJIBbHOI rpynH (p<0,05).

Haii0inpim BupasHi 3MiHN B CTPYKTYpHiit iepe0y-
JIOBi Ceplisl CIIOCTEPIranucs B TPyIli 10JJaTKOBOTO MPH-
3HAYCHHS CIIPOHOJIAKTOHY. Y MAIi€HTIB BiIMiYaiIoCh
nmocroBipHe 3MeHmeHHs autatarii JIIT (#Ha 3,7 %) a Ta-
kox cyrreBuil perpec I'JIII: MMJII 3meHuryBanach
Ha 15,9 %, a roBuna MIIITi3CTII — Ha 13,9 % 17,5
%, BiAnoBinHO. /laHi 3MiHU CYNPOBOJKYBAJIHUCH 30111b-
wrenrsiv OB JII (ua 9,3 %) Ta 3aKOHOMIPHO TIPU3BO-
JIAITA JIO TTOKPAIICHHs MiacToiuHOi (yHKIT (B maHii

rpymi AuHaMika mokaszHuka E/E’ Oyma HaitOinem Bupa-
3HOI0).

Bcranosieno, mo modatkosi cragii XXH (3a pi-
Hem IIIK® <90>60 mu/xs/1,73M%) He MOIMPIKYIOTH
pe3ynbTat Teparrii. BupasHicTs 3pymieHs Oyia mopis-
HSHOKO 31 3MiHaMH B 3araibHiil BUOIpIi. Y XBOpHX 3
XXH MMUJII BiporigHo 3HIKyBanach Ha 7,8 % B
rpymi TpuMeTasuauHy i Ha 16 % - B Tpyni cipoHOJIaK-
tony. JIIT i 3CJIII 3mMeHuIyBanuCch TUTBKU TP 10JAT-
KOBOMY NpHU3Ha4YeHHI cripoHonakTony (Ha 4,5 %, 1 9
%, BiamoBiaHo, BCi p<0,05). AHaIOriYHO 3arajibHiil BU-
0ipIri, MOKpaIyBaiach CUCTOJIIYHA Ta AiacTojiuHa (y-
axig JII.

[HII1a KapTHHA IPOCITIAKOBYBAIACh 32 YMOB HasB-
Hocrti L[] 2 Tumy. IIpu Tomy, mo AT cmiBcTaBHO 3HU-
JKyBaBCsl TIPU BCiX BHJAX JIKyBaHHS, TUHAMiKa rapa-
METpIB CTPYKTYPHO-(PYHKI[IOHANEHOTO CTaHy MiOKa-
pay Oyma HaiOUTBII BHpa3HOK came y XxBopux 3 LIJ]
(Ta6m.3).

Tabn 3. /IluraMika MOKa3HHUKIB CTPYKTYpHO-(YHKIIOHATHHOTO CTaHy cepis y marmieHTiB 3 ®II ta L[] #a ¢oni

JIKYBaHHS
HokasHuK CTaH'Z[ap'THa teparis N=10 Tp.I/IM.eTaSI/II[I/IH n=14 Cl'.Iip(.)HOJ'IaKTOH n=18
BUXigHI Ao-12 BUXI1JHI Ao-12 BUXIIHI Ao-12

I11I, cMm 3,3+0,2 0,1+0,1 3,3£0,1 -0,1+0,1 3,210,1 -0,2+0,1*%#
JIII, cm 4,7+0,2 0,1+0,1 4,4+0,2 -0,1+0,1 4,7+0,2 -0,2+0,1%#
MIIII, cm 1,4+0,1 0,1+0,1 1,4+0,1 -0,14+0,04* | 1,440,1 -0,20+0,06*
3CJIL, cm 1,2+0,04 -0,04+0,05 1,2+0,1 -0,1+0,04 1,2+0,03 -0,1+0,04
MMJIII, r 336,4+24,2 | 40,2+13,3* 320,3+33,5 | -28,6+5,7*# | 354,2427,9 -56,0+4,9**#
KCP, cm 3,4+0,2 -0,01+0,1 2,9+0,2 0,3+0,1 3,4+0,2 -0,2+0,1
KAP, cm 5,3+0,2 -0,1+0,1 4,920,2 -0,7+0,2 5,4+0,2 -0,2+0,1
KCO, 46,9+6,5 9,445,4 34,8429 2,86+1,4 49,9+6,4 -1,9+1,7
K10 100,9+14,4 | 17,6+6,8* 93,3+14,1 | -49+21 107,1+8,9 -18,3+4,9*#$
DB, % 54,7+3,0 -2,4+3,2 53,5+3,4 4,8+1,3* 54,6 £1,9 3,7+1,3*
DT, mc 221,1+19,1 | 27,6+19,7 224,6+13,2 | -7,1+141 233,2+15,5 -17,1+7,1
IVRT, mc 106,0+£8,18 | 11,1481 117,9+475 | -9,98+4,3 110,5+5,2 -3,1+7,1
E/E’, ym. on. | 11,940,7 1,5+0,6* 11,7+0,9 -1,6+0,5* 14,29+1,5 4,141, 1%
STTE;’* MM | 33723 | -09+08 31,6513 | -3,7+083% | 351432 9,843, 9%#

[pumitka: * - p<0,05 npu NOPiBHSAHHI 3 BUXIIHUMHU nokasHukamu; ** - p<0,01 mpu MOpiBHAHHI 3 BUXITHUMH
nokasHukamu; # - p<0,05 npu MopiBHAHHI 3 BiAMOBIIHMMH IIOKa3HUKAMH IPYITH KOHTpOII0, $- p<0,05 mpu mopi-
BHSHHI MIDX BiJIIOBITHUMH I'pyNamMH TPUMETa3HUHY Ta CIIIPOHOJIAKTOHY



16 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#9(25), 201

o |
7 EEST| |

Sx BunHO 3 Tabnuti, y xBopux Ha @II 3 cymyTHIM
1T Ha doHi cTanmapTHOI Teparii HeraTUBHA TUHAMIKa
BHpaXkaJlaCh HE TiJIHKHU B OUTBII BUPa3HOMY 30UTBIICHHI
Macu Miokapny JIII, mornmuOneHHi MiacTOMIYHOT AMC-
(hyHKOii, a i AUIaTarii TOPOXKHUH CepIIs.

JlomaTKoBe NpHU3HAYEHHS TPUMETAa3HIUHY MHpHU3-
BOJMJIO 10 3HAYYIIMX MO3UTHBHUX 3pYIIEHb 3 OOKY
JIIT, MIIII, MMJIII. IlokpamyBanach CKOpOTJIMBA
3JIATHICTH Cepls, AlacToylidHa (DYHKINSI, 3HMKYBaBCS
THCK B JIA.

Kiiniyna eekTUBHICTD 12-MiCSYHOTO JIIKyBaHHS
3 I0JITaBaHHSIM CHIPOHOJIAKTOHY ITOPIBHSHO 3 0a3UCHOI0

Tepari€lo BUPakanach y JOCTOBIPHO OLTBIIIOMY 3MEH-
merri MMUJIII , MIIIT, JIIT, TIII i KJ1O (BiamoBigHO,
Ha 15,8%, 14,2,4,6% , 7,5 % i 17,1 %). [Tokpamenns
ckopotimBoi 3xatHOcTi JIII moemHyBanock 3 moxpa-
OICHHSAM giacToiiuHoi (yHKIII, IO CYHIpOBOIKYyBa-
nock 3akoHOMipHUM 3HIKCHHAM CTJIA.

byB npoBeneHnit aHasi3 o0 BUPa3HOCTI 3BOPO-
THOTO po3BUTKY Tineprtpodii JIILI, mokpameHHs Horo
JiacToniyHoi (YHKIIT Ta 3MEHILIEHHSI TUCKY B JIeTeHe-
Bill apTepii B 3aJIE)KHOCTI BiJl XapakTepy KOMOpOigHOi
narosorii (L] ra XXH) 3a yM0B TpboX pizHOBHAIB (a-
pMmaxoteparii (puc. 1).

A 50 2 o
40 * MM, r A
30 1
20 0
10
0 T -1
-10 5
-20 )
-30 * -3
-40
-50 4
-60 *—%k 5 e
< -5 o #
CraHpapTHa TpumerasuauH  CnipoHONaKToOH R
Tepanis CTaH,qap_THa TpumeTazuamH CnipoHonakToH
Tepania
A 20 o
0 .
-2
4 on
-6
CTNA, mm & ON+XXH
PT.CT.
-8
= m en+un
10 o —
CranpapTtHa TpuMeTa3MaMH CnipoHonakToH
Tepanis

Ipumimxa: * - p<0,05 npu nopieuanui 3 euxionumu noxazuuxamu, # - p<0,05 npu nopieuaHHi 3i CMAHOAPHOIO

mepanieto

Puc. 1 Junamixa noxasnuxie MMUJIIL, E/E’ CTJIA y xeopux 3 ®@II, ma ii noeonannsam 3 [[J] 2 muny ma XXH nio
BNIUBOM PI3HUX 8UJI8 mepanii

Mix TpyHOBUA aHaJI3 INHAMIKK ITapaMeTpiB, 110
xapakrepu3ytots perpec ['JI1LI, mokpamieHHs aiacToui-
yHoi yHkuii JIILI, 3HMKEHHS THCKY B JIEr€HeBiH apTe-
pii IpoIeMOHCTPYBaB BipOT'iIHI PO30IXHOCTI Y XBOPUX
3 I[YKpPOBHM [11a0eTOM y TPYIIi CHIpPOHOJAKTOHA 1 TpH-
MeTa3uJuHa TIOPiBHSHO 3 TPYIMOI CTaHAApTHOI Tepa-
mii.

BucHoBku

1. 'V xBopux Ha AT 3 ®II B noeananHi 3 11J] 2
THUITy TPUBaJa CTaHAApTHA TEpaIis He IPU3BOANUTH 10
MOKpPAIIEHHS B CTPYKTYPHO-(DYHKLIOHAJIILHOTO CTaHy

cepi, OUTBII TOTO CHOCTEPIrajgoch MOAaibIIe 3pPOC-
tauHs cryreHi [JII 3 mornubiIeHHsM HoTro aiacToliv-
HOi ancdyHKLi.

2. Tepamis 3 10JaTKOBUM ITPU3HAYCHHSIM TpUMe-
Ta3uauHy npussoauna no perpecy I'JIII 3a paxyHok
3MEHIIEHHS HOTO0 CTiHOK, IIOKPAIIeHHS MiacToJid-
Hoi/cuctomiunoi ¢pynkii JIII Ta 3amwkenns CTIIA. Ki-
JIBKICHO Oi7BII BHPa3HOIO BifOyBaiack 3MiHA IUX IO-
Ka3HUKiB Ha (POHI JOJATKOBOTO MPUHOMY CITiPOHOJIAK-
TOHY i cynpoBoKyBaiock 3mermennsM [1111 i JITT.

3. Ha Bigminy Big XXH I-II ct, HasBHicTs 11/ 2
THUILy B 3Ha4YHIH Mipi Moaudikye BIUTUB Tepartii 3 10/1a-
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TKOBHM IIPU3HAYEHHSAM TPUMETA3UANHY Ta CIIPOHOIA-
KTOHY: B OunbIIiii Mipi 3menbinyeThes ['JII, mopox-
auaA JIIT Ta I, mokpanryeThcs CHCTOJIYHA Ta diac-
toniyHa Qynkmis JIII.
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CYTOKINES DISTURBANCES IN PATIENTS WITH ARTERIAL HYPERTENSION AND
DIFFERENT PHENOTYPES
OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Summary. Work purpose - to study the cytokine status and other immune indexes in patients with arterial
hypertension (AH) and different phenotypes of chronic obstructive pulmonary disease (COPD) — with chronic
bronchitis and emphysema. 87 male patients were involved in the examination, informed consents of all of them
were obtained. Average age of patients was 53,9+4,5 years. Control group consisted of 36 persons, randomized
by age and sex without any signs of AH or COPD. Patients with AH, combined with chronic obstructive pulmonary
disease with chronic bronchitis phenotype were observed to have signs of metabolic syndrome, lipid metabolism
disorders and insulin resistance, unlike patients with emphysema phenotype. Patients with AH, combined with
COPD of both clinical phenotypes have an equal severity of airway obstruction, exacerbation frequency and sys-
temic arterial hypertension as a concomitant disease. Patients with AH and COPD with phenotype of chronic
bronchitis and frequent exacerbations have Th17 response predomination with significant elevation of IL-17, TGF-
B, IL-6 concentrations in serum and high concentration of soluble adhesion molecules along with high expression
of receptors to adhesion molecules on activated lymphocytes of peripheral blood. Patients with AH and COPD
emphysema phenotype with frequent exacerbations in immune system have Thl response predomination with
significantly higher concentrations of IFN-y and lower levels of IL-4 and IL-10, along with high level of activated
lymphocytes with CD25* phenotype and low with CD30* phenotype. In both groups of patients with chronic ob-
structive pulmonary disease a high serum level of proinflammatory cytokines (TNF-a, IL-1B and IL-8) was ob-
served.

Key words: Chronic Obstructive Pulmonary Disease, clinical phenotypes, metabolic syndrome, arterial hy-
pertension, cytokines, immune response.

The problem and its setting. In modern clinical
practice is more often possible to meet patients with a
combination of three diseases - diabetes, the arterial hy-
pertension in combination with ischemic heart disease,

which are components of metabolic syndrome (MS)
and chronic obstructive pulmonary disease (COPD).
Combination of these socially - significant diseases re-
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flects new period of new age diseases. COPD, accord-
ing to the WHO expert evaluation, is one of the most
common human diseases.

Analysis of recent research and publications.
Clinical observations of the last years confirm a great
variety in the disease course of COPD and its heteroge-
neity in clinical, functional, radiological, and patho-
morphological findings that reveal different pathoge-
netic mechanisms of obstructive syndrome [4, p.8; 5,
p.3]. Inflammation has a key role in the pathogenesis of
COPD. It has been confirmed by numerous studies that
COPD patients develop significant elevation of sys-
temic inflammatory markers — interleukin-6 (IL-6), C-
reactive protein (CRP), tumor necrosis factor-a (TNF-
a), fibrinogen and total leukocyte count in the periph-
eral blood, as the patients with AH also [1, p.112].
Studies also show that persistent systemic inflamma-
tion predicts poorer prognosis for COPD patients.
Based on this fact particular COPD phenotype has been
distinguished — systemic inflammatory phenotype.

According to latest recommendations of GOLD
experts [6, p.349] all the COPD patients are divided
into 4 categories: A, B, C and D, depending on severity
of bronchial obstruction and clinical manifestation (ac-
cording to the mMMRC Dyspnea Scale), COPD Assess-
ment Test (CAT) and risk of exacerbation.

During the last 5-6 years the growing attention has
been paid to the Spanish COPD Guidelines developed
by Spanish Society of Pulmonology and Thoracic Sur-
gery (M. Miravitles, 2014) [5, p.5], which identify five
clinical phenotypes, each requires different approaches
to treatment: with emphysema and frequent exacerba-
tions, with chronic bronchitis and frequent exacerba-
tions, with mixed COPD-asthma, with emphysema and
infrequent exacerbations and with chronic bronchitis
and infrequent exacerbations [5, p.4]. There are also ad-
ditional phenotypes: COPD and bronchiectasis, pheno-
type with rapid decline FEV1, cachexia phenotype and
al- antitrypsin deficiency [2, p.59].

Identification of previously unsolved problems.
At the present time the most common COPD pheno-
types are with rare exacerbations, COPD with frequent
exacerbations and chronic bronchitis or emphysema
dominance, mixed COPD-asthma and COPD with sys-
temic inflammatory [2, p.60]. The problem of immune
and cytokines disturbances in patients with combined
pathology is not enough investigate for today.

Purpose of Research is - to study of immunologic
features of the disease course of different COPD phe-
notypes — with chronic bronchitis and emphysema, in
patients with arterial hypertension.

Matherials and Methods of Reaseach. 87 male
patients were involved in the examination, informed
consents of all of them were obtained. Average age of
patients was 53,9+4,5 years. Exclusion criteria were
acute infectious diseases, exacerbated or decompen-
sated chronic somatic disorders. Control group con-
sisted of 36 persons, randomized by age and sex with-
out any signs of AH or COPD.

Diagnosis of COPD was established according to
the Order No. 555 of the Ministry of Health of Ukraine
based on the anamnesis, physical examination, spirom-
etry and post bronchodilator test, results of MMRC and

CAT, roentgenography [3, p.11]. Spirometry was per-
formed using the apparatus “Spirosift SP-5000” (Fu-
kuda Denshi, Japan).

Levels of pro- and anti-inflammatory cytokines,
IL-17A, interferon-y (IFN-y), content of soluble adhe-
sion molecules sSICAM-1, sVCAM were measured by
sets certificated in Ukraine for ELISA testing under the
methods of “Pro Con”, “Diaclone” (France), transform-
ing growth factor-B (TGF-B) and IL-21 by “Genzyme
diagnostics”. Lymphocyte subpopulation with pheno-
types CD30+, CD25+, CD54+, CD11lb+, CD62L+
were identified using indirect immunofluorescence
technique with monoclonal antibodies. For the prepara-
tion of supernatants with IL-17 cells of peripheral blood
(heparinized blood diluted 1:4 was used) were incu-
bated in the presence of a mitogen (LPS-induced syn-
thesis) and in the cultivation medium (RPMI-1640
without a mitogen — spontaneous synthesis) for 24-48
hours in the atmosphere with 5% CO,, t=37°C. After
cultivation the samples were centrifuged for 10 minutes
at 400g and the supernatant was collected for further
testing.

Statistic processing of data was performed using a
software package Microsoft XP “Excel” and standard
version of Statistical Package for the Social Sciences
(SPSS) 17.0. Statistically significant was p-value of
p<0.05.

Results and Discussion. For the identification of
clinical, functional and immunologic features of differ-
ent COPD phenotypes all the patients with AH were di-
vided into two groups: group | (48 patients) with pre-
domination of chronic bronchitis and group 11 (39 pa-
tients) with predomination of pulmonary emphysema.
All the patients had been confirmed to have the main
diagnostic criterion for COPD — FEV1/FVC<70%, ir-
reversible obstruction with negative bronchodilator re-
sponse. Spirometry showed that forced expiratory vol-
ume during the first second (FEV1) for the | group was
62,6+1,74%, for the II group — 64,1£1,67%, interview-
ing showed short breath of 2 scores in both groups us-
ing mMMRC scale and short breath of 10 scales in both
groups using CAT. Herewith all patients were classed
to the group B in accordance with the Order No. 555.
Frequency of exacerbations in both groups of patients
is 0,5 — 1 times per year.

It should be noted that the patients in the group |
had signs of metabolic syndrome, manifested in high
waist circumference, dyslipidemia with elevated tri-
glycerides (TG) and low high-density lipoprotein
(HDL) levels, systemic arterial hypertension, disorders
of carbohydrate metabolism, insulin resistance and sig-
nificantly elevated HOMA-IR index. In the group Il
systemic arterial hypertension and disorders of lipid
metabolism (elevated cholesterol and low-density lipo-
protein) were observed, but there were no patients with
obesity (Table 1). Since arterial hypertension was ob-
served in both groups of patients, the level of blood
pressure was also evaluated. This observation revealed
that there were no significant differences in systolic and
diastolic blood pressure levels, heart rate, LV mass in-
dex and disease duration between two groups of pa-
tients. Still all the patients were confirmed to have ar-
terial hypertension stage I1.
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Table 1. Basic clinical and biochemical parameters in patients with AH, combined with different phenotypes

COPD (M£m)

Parameter Group | (n=48) Group 11 (n=39) Probability value (p)
Duration of hypertension, years 10,2+1,2 9,5+1,3 p>0,1
Systolic BP, mmHg 165,7+2.1 162,5+2.7 p>0,1
Diastolic BP, mm Hg 98,74+2,3 95,1+2,1 p>0,1
Heart rate, b.p.m 72,6+2,7 74,3£2.8 p>0,1
LV mass index, g/m? 131,6+3,6 127,4+3,7 p>0,1
Body mass index, kg/m? 32.7+1,9 27.2+1,7 p<0,05
Wiaist circumference, cm 96,8+2,7 88,4+1,5 p<0,05
Triglycerides, mmol/L 2,61+0,11 1,89+0,12 p<0,05
HDL, mmol/L 4,89+0,14 4,26+0,12 p<0,05
HOMA-IR index 2,96+0,09 1,65+0,08 p<0,05

Note: n — number of patients.

Analysis of pulmonary function, patients’ com-
plaints, life history and physical examination revealed
that all the research participants had the stage Il of air-
flow limitation according to GOLD spirometric classi-
fication. It also should be noted that in the group |

mixed ventilatory defects (obstructive and restrictive)
were verified, whereas patients in the group 1l had ob-
structive ventilatory defects (table 2).

Table 2. Basic spirometry parameters in patients with AH and different COPD phenotypes (M+m)

Parameter Group | (n=48) Group 11 (n=39) Probability value
VC (% out of due) 63,8+3,1 74,4+2.9 p<0,05
FEV1 (% out of due) 62,6+1,74 64,1+1,67 p>0,1
FEV1/FVC (%) 69,6+1,9 68,7+2,2 p>0,1
FEF 25% (% out of due) 46,2423 49,6+2.,4 p>0,1
FEF 50% (% out of due) 38,9+1,6 45,5423 p<0,05
FEF 75% (% out of due) 39,6+2,4 47,5£2,9 p<0,05

Note: n — number of patients.

Analysis of table 2 data reveals that patients of
group I with chronic bronchitis phenotype also had re-
strictive ventilatory defects (low vital capacity) due to
abdominal obesity as one of the components of meta-
bolic syndrome. Also, patients of group | had signifi-
cant airway obstruction at the level of medium and
small caliber bronchioles that manifested in signifi-
cantly lower FEF50 and FEF75 (p<0,05) than in control

group. Severity of these ventilatory defects can be ex-
plained as a result of combination of airway obstruction
(as manifestation of COPD itself) and indirect influ-
ence of “short circuit” phenomenon resulted from ab-
dominal visceral obesity (as manifestation of metabolic
syndrome).

Complex analysis of parameters of immune and
cytokine status of patients with different COPD pheno-
types was also performed (Table 3).
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Table 3. Immune and cytokine status of patients with AH, combined with different COPD phenotypes (M+m)

Immunological parameters Group | (n=48) Group 11 (n=39) Control group (n=36)
CD54* lymphocytes, % 19,8+1,13 12,2+0,49* 11,07+1,65
CD11b* lymphocytes, % 35,7+2,1 23,2+1,6* 21,5+1,4
CD62L"* lymphocytes, % 42,6+1,3 30,9+1,6* 28,3+1,7
CD30* lymphocytes, % 2,03+0,01 0,99+0,01* 1,8+0,03
CD25* lymphocytes, % 17,2+0,43 21,50+0,47%* 12,71+0,39
TNF-a, pg/mL 124,6+6,9 112,7+5,7 42,3+4.9
IL-1pB, pg/mL 111,8+5,2 109,6+5,8 39,42+4.5
IL-6, pg/mL 70,4424 42,942 9% 10,31+2,3
IL-8, pg/mL 36,5+2,1 37,1+1,75 12,7+1,5
IFN-y, pg/mL 88,6+3,9 133,9+2,13% 96,4+8.6
IL-4, pg/mL 18,1+0,96 10,7+0,83* 25,42+3.3
IL-10, pg/mL 31,442,1 20,7+1,46* 41,75+2.8
TGF-p, pg/mL 123,8+8,12 62,3+7,4% 39,4+4.1
IL-17A, pg/mL 58,1+£2.6 20,3+1,1* 17,3+2,7
IL-17 spon., pg/mL 152,5+9,6 95,3+£8.2%* 97,9+7.5
IL-17 stim., pg/mL 206,7+15,1 170,2+8,5* 164,8+£12,3
IL-21, pg/mL 73,7£3.5 41,4+2,8% 38,9422
sVCAM, pg/mL 56,1£2.9 55,3+1,6 18,6+1,9
SICAM-1, ng/mL 419,4+12,7 308,3+12.4* 275,5+17,29

Note: * - probability value (p<0,05)
n — number of patients.

Analysis of the data presented in the Table 3 re-
vealed that patients with chronic bronchitis phenotype
and evident signs of metabolic syndrome had signifi-
cantly higher level of activated lymphocytes with dif-
ferent adhesive molecules expression in comparison to
healthy persons and patients with emphysema pheno-
type. Therefore, CD54* lymphocytes with ICAM-1 ex-
pression level was 62,3% (p<0,05) higher than that of
patients of the group I11; CD11b* lymphocytes with in-
tegrin a-chain expression level was 53,9% (p<0,05)
higher; CD62L* lymphocytes (L-selectin that provides
adhesion of lymphocytes to endothelial wall) level was
37,9% (p<0,05) higher. This probably was caused by
metabolic syndrome and subclinical atherosclerotic in-
flammation presented in the patients of the group | that
was accompanied by cell adhesion and aggregation
changes that occur during atherosclerotic plaque for-
mation.

High percentage of lymphocytes with adhesion
molecules expression in group | was combined with
high concentration of soluble adhesion molecules in se-
rum. Adhesion molecules play a key role in the immune
response and, indeed, in the development of atheroscle-
rotic inflammation since they are expressed on the im-
mune cell surface and bind to their contrreceptors caus-
ing cell adhesion and local accumulation, eventually
leading to stasis and thrombosis. Among the early
markers that reflect the inflammation activity, espe-
cially on early stages of disease, there are ICAM-1,
VCAM, E-selectin. ICAM-1 is an adhesion molecule
from the immunoglobulin family and is expressed on
the surface of activated endothelium [1, p.341]. High
serum concentration of SVCAM was observed in both
COPD phenotypes, but was significantly higher than
that of healthy persons. At the same time, SICAM-1
concentration was 36,04% (p<0,05) higher in the group
I than that of group Il. Level of these subpopulations

was not significantly higher in group Il with emphy-
sema phenotype in comparison to healthy persons, and
high serum concentration of soluble molecules can be
explained by concomitant hypertension. Also, inflam-
mation of higher activity with higher levels of proin-
flammatory cytokines leads to more vigorous activation
of immunocompetent cells and synthesis of adhesion
molecules.

Patients with AH and emphysema phenotype had
significantly lower relative number of CD30* lympho-
cytes (activated lymphocytes that can conduct a signal
for apoptosis, their quantity reflects the level of Th2
cells). CD30* lymphocytes level was 51,23% lower
(p<0,05) than that of the group | and CD25" lympho-
cytes (Th1 cells) level was 25% higher. Therefore, pa-
tients with emphysema phenotype had Thl predomina-
tion of the immune response.

Table 3 shows that the level of proinflammatory
cytokines, such as TNF-a, IL-1p and IL-8 was elevated
in both groups and did not depend on COPD phenotype.
Also the level of IL-6 was higher in both groups in com-
parison to the control group, but patients with chronic
bronchitis phenotype had its concentration 64,1%
higher than that in patients with emphysema phenotype.

In the group Il of patients with emphysema phe-
notype significantly higher level of IFN-y in serum
along with lower lever of IL-4 and IL-10 was revealed
in comparison to the group I. This is one more evidence
of Th1 response predomination in these patients.

At the same time patients with AH and chronic
bronchitis phenotype had higher concentration of IL-
17A, TGF-B and 1L-21 along with significantly lower
level of IFN-y and higher level of IL-4 and IL-10. It
demonstrates the predomination of Th-17 immune re-
sponse in this group. Also in this group of patients
higher spontaneous and mitogen-stimulated production
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of IL-17 (IL-17 spon. and stim.) by the immunocompe-
tent cells was observed. High concentration of IL-17 in
serum is a direct evidence of active Th17 response.

Therefore, COPD patients with chronic bronchitis
phenotype, combined with AH, had higher level of pro-
inflammatory cytokines, such as TNF-a, IL-1pB, IL-6
and IL-8, caused by inflammatory processes in the
bronchial tree, as well as by systemic inflammation and
vascular endothelium damage resulted from atheroscle-
rotic inflammation. It should be also mentioned that
high level of IL-6 is a marker of atherosclerotic plaque
destabilization and “fatal events” in the coronal arteries
[1, p.131]. Elevated concentration of TGF-p reflects a
key role of this cytokine in progression of pathologic
changes in the bronchial tree. TGF-B, as fibrogeneous
cytokine, is known to stimulate pathomorphologic
changes of the bronchial wall and its remodeling, that
eventually leads to development of partially reversible
or irreversible bronchial obstruction, that is a basis of
COPD pathogenesis [7, p.650]. TGF-B in combination
with IL-6 is known to induce the differentiation of pe-
ripheral blood T-cells into Th17 and enhance the syn-
thesis of IL-17 [7, p.652]. This category of patients is
also confirmed to have pathologic changes in adhesion
processes and cooperation between immunocompetent
cells that manifests in their vigorous activation, higher
effector abilities and migration to the inflammation site
along the vascular wall. Expression of adhesive mole-
cules on endothelial surface and lymphocytes is the first
stage of their recruiting to inflammatory site with great
variety of following immunologic reactions that essen-
tially have protective nature, but in case of its pro-
longed persistence or high intensity can lead to dys-
trophic or necrotic changes. This can be observed dur-
ing atherosclerotic vascular wall inflammation [1,p.26].

Patients with emphysema phenotype, combined
with AH, demonstrate signs of Thl response predomi-
nation with high concentration of IFN-y and proinflam-
matory cytokines — TNF-a, IL-1B and IL-8 in serum
along with significantly lower concentration of IL-4
and IL-10 in comparison to that of the patients with
chronic bronchitis phenotype, as well as higher percent-
age of CD25* lymphocytes with a-chain of IL-2 recep-
tor expression and lower level of CD30* lymphocytes.
Therefore, patients with emphysema phenotype have
Th1 predomination of the immune response.

Conclusions.

1. Patients with arterial hypertension, combined
with chronic bronchitis phenotype of chronic obstruc-
tive pulmonary disease had signs of metabolic syn-
drome, lipid metabolism disorders and insulin re-
sistance, unlike patients with emphysema phenotype.
Patients of both clinical phenotypes have an equal se-
verity of airway obstruction, exacerbation frequency
and systemic arterial hypertension as a concomitant
disease.

2. Patients with arterial hypertension, combined
with COPD phenotype of chronic bronchitis and fre-
quent exacerbations have Thl7 response predomina-
tion with significant elevation of IL-17, TGF-B, IL-6
concentrations in serum and high concentration of sol-
uble adhesion molecules along with high expression of
receptors to adhesion molecules on activated lympho-
cytes of peripheral blood.

3. Patients with AH, combined with COPD em-
physema phenotype and frequent exacerbations in im-
mune system have Thl response predomination with
significantly higher concentrations of IFN-y and lower
levels of IL-4 and IL-10, along with high level of acti-
vated lymphocytes with CD25* phenotype and low
with CD30* phenotype.

4. In both groups of patients with chronic ob-
structive pulmonary disease a high serum level of pro-
inflammatory cytokines (TNF-a, IL-1p and IL-8) were
observed.
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Xaumoe Kaxpamon Haxcmumounoeuy
0.M.H .npogheccop Kagpeopul
Jlepmamoseneponocuu u 0emckou 0epmMamosouu.

Tawxenmckuu [leouampuueckuii Meouyunckuii Mncmumym 2. Tawkenm.

Abuooe Xacanuxoooca Anuwmeposuu
cmyoenm 6 Kypca

Tawxenmcxuu [leouampuuecxutt Meouyurckuii Mnemumym ,e. Tawxenm.

XAPAKTEPUCTUKA BOCIIAJIMTEJIBHBIX TPOSIBJEHUI HA KOXKE .

B HacrosIee Bpems ricopras sBISETCS OJHUM M3
HanOonee pacHpOCTPAaHEHHBIX M TKEIO MPOTEKalo-
MUX AepMaTo30B. [lo JaHHBIM JIMTEpaTypPHI B IOCIIEN-
HHE TOIBI OTMEUAeTCs 3HAYUTENBHBINA pOCT 3a00eBae-
MOCTH STHM JIEPMaTO30M CpPEIH JeTel BO BCEM MHpE, B
TOM YHCJI€ €r0 TSDKEIBIMH W TOPHHIHO MPOTEKAaro-
MU Pa3HOBHIHOCTSIMH.

HecmoTps Ha ncciie1oBaHMS STHOIOTHH U TIaTOTe-
He3a [ICopHa3a, MEXaHU3MBI €T0 Pa3BUTUSA OCTAIOTCS 10
KOHIIa HeBBIICHCHHBIMU. Cy/[Is1 TI0 JaHHBIM TOCIICIHUX
JIeT, OCHOBY TaTOreHe3a Icopua3a COCTABILIIOT CIICIH-
¢uueckue caBUrM B (DYHKIMOHMPOBAHMM HMMYH-
HOW CHCTEMBI. B 3T0ii CBsI3u OOJIBIION HHTEPEC MPEe.-
CTaBIISICT U3yUCHHUE TEPAIEBTUUCCKUX BO3MOKHOCTEH
MIPY TICOpHa3e y JeTeH OTEUECTBECHHOTO Tperapara TH-
MOJICTIPECCHH,00JIAIal0MeT0  UMYHOCYIPECCHBHBIM
JEHCTBUEM W JIMIICHHBI MHOTOYHCIICHHBIX T000Y-
HBIX 3((eKTOB.

Taroke aHANMH3 TUTEPATYPHBIX UCTOYHUKOB MTOKA-
3a]l ,4T0 Haubojee pacHpOCTPaHEHHBIX AEPMAaTo30B,
cocraBisonM ot 12 10 15% Beex KoKHBIX 3a0011eBa-
HUH, SBIAeTCs 1copuas . B cBs3u ¢ poctoM 3aboseBae-
MOCTH B MOMNYJSAIUH B TOCJIEIHNUE TOABI, COCTABIISIIO-
M 110 4% , yBeJTMUEeHHUEM KOJIMYeCTBA OOJIBHBIX TS-
KEJBIMH (POPMaMH - ICOPUATUYECKUM MOJIUAPTPUTOM,
SpUTpOAEPMHEH, MYCTYIC3HBIM TICOPHA30M, YacTO
MPHUBOIAIIMMA K WHBAJTHIHOCTH OONBHBIX HIIM 3aKaH-
YUBAOIIUXCS JIETAIFHO, MpolieMa JaHHOTO JepMa-
TO3a mprobpeTaeT 0co0yr0 MeINKO-COIIHANBHYIO aKTy-
ANBHOCTS .

3apyOeKHBIC W OTEYECTBESHHBIC aBTOPHI JIUTEpa-
TYpBI ,0TMEYAIOT YTO B CBSI3H C TEM, YTO ITHOJIOTHUS U
MaToOTeHe3 IICOpHa3a CYHUTAIOTCS HEJTOCTaTOYHO H3Y-
YEHHBIMHU, TIPOIOJDKAIOTCS pa3paboTKu oOIenpru3HaH-
HBIX THUIIOTE3 C MPUMEHEHHEM COBPEMEHHBIX MHOIO-
TUIAHOBBIX KOMIUIEKCHBIX METOJIOB HCCJIEJOBaHHS M
MPUBJICYCHHEM IIHPOKOTO Kpyra CHCIHAJIHCTOB pas-
HOro TpomiIs. YCTaHOBICHO CHUCTEMHOE IOpaxe-
HHUETICOPUATHYECKUM TIPOIIECCOM BCET0 OpraHu3Ma, C
JIOMUHHUPYIOIUMHE TPOSBICHUSIME Ha KOXKE U HapyIIe-
HHEM MeTabosin3Ma JIMIHIOB, YIJIEBOIOB, OEJKOB,
MHUKPORJIEMEHTOB W JIPYrOil IMAaTOJOTHEH, 3a4acTyro
MIPHUBOJAIICH K aCCOLMAINHN C OTIPEIeIICHHBIME 00J1e3-
HsimMu. Tak, BbIsIBIIEHA BEICOKAsI KOPPEJISLIUS TICOpHasa ¢
aTepOCKIIEPO30M», HIIEMHUYECKOH OONE3HBIO Cepala,
nHGAPKTOM MHOKap/a, CaxapHBIM AHabeTOM, MO3ro-
BBIMU HHCYJIBTAMH U JIp., YTO CBHJETENLCTBYET 00
OOIIIHOCTH HEKOTOPHIX (HaKTOPOB, CHOCOOCTBYIOIIHX
WX Pa3BUTHIO, B YAaCTHOCTH - HAPYIICHUS JUMUJI-
HOro oOMeHa . OTH JJaHHBIE JAIOT OCHOBAaHHE MHOTHM
aBTOpaM CJENIaTh MPEANOIOKEHIE O HATMYHUU Y O0JIb-
HBIX «[ICOPUATUIECKOM O0JIC3HN (HIIH CHCTEMHOTO 3a-

OoJieBaHus) IPH KOTOPOIl HapyleHne 0OMeHa HyKJIen-
HoBbIX kucnoT (PHK, /IHK), akTHBHO y4acTBYHOLIUX B
o0mieM oOMEHe BEeIIecTB, IMPOIECCaX POCTa U pereHe-
panuy, cuHTe3e OEJIKOBBIX MOJICKYI, SIBISIETCS OJTHAM
13 TJIAaBHBIX 3BeHBbEB . CTPYKTypHOU OCHOBOH BHCIIE-
paTBHON TTATOJIOTHH TICOPHUATHYECKON OOJIE3HH SBIIS-
eTcsi  CHCTEMHBI  mposndepaTuBHO-IECTPYKTHB-
HBII BaCKyJIMT M HapyIICHNsI IMMyHoreHesa . OmHaxo,
HECMOTPA HAa MHOT'OYHCJICHHBIC UCCJIEAOBAaHNA BO BCEM
MHpE, CYIIECTBOBAHHE HECKONbKMX KOHIECHIMH, B
HacTosIIee BpeMs IPOI0IKACTCS COBEPIICHCTBOBAHUE
BCEX BHJOB Tepaluy IICOpHaza M MPOPHUIAKTUKI
ero peuuauBoB. IlosToMy nanpHeimue pa3paboTKH,
OCBEIIAIOIHE Pa3JINIHBIC CTOPOHBI ATHOJOTHH U IIATO-
TeHe3a IICopHasa, C IPIMEHEHHEM COBPEMEHHBIX METO-
JIOB CCIIEIOBAHMS, SIBIISIOTCS HEOOXOAMMBIM 3TATIOM B
BBIBIICHUH HOBBIX (JAKTOPOB B ITATOTCHE3EAEPMATO3a
1 BHeIpeHHIo Ooiee 3(h(heKTUBHBIX METO/IOB JICUCHUS

Kak mnoka3plBaeT JHMTEpaTypHBIM aHAIU3 ,9TO
cpenu pa3HooOpa3HbIX «(PAKTOPOB PUCKa» B BOSHUKHO-
BEHHH M TEUCHHUH NICOPHUATUIECKOI 00Je3HH OO0IbIIOe
3HaUYEHHE UMEIOT TaKue, Kak oyark (oKaibHOH HH)EK-
i, OP3, oxupenue, sxeayJ09HO-KUIIeYHbIe 3a60I1e-
BaHUsA, KYPpEHUE, aJIKOTOJIM3M, TPpaBMbl, HEKOTOPbLIEC ME-
JUKAMEHTBl ¥ 0COOOI0 POJIb UTPAIOT MCHXO-3MOIHNO-
HaJIbHBIE CTPECCHI .

ITo coBpeMeHHBIM ITPEACTaBICHUSM, TICOPHA3 SB-
JsieTcsl MyJIbTH(AKTOPHATBHO HACIEAyeMbIM 3a0oJte-
BaHHEM , IPH KOTOPOM MHOT000pa3ne UMMYHHBIX, Me-
Tabonnyecknx, (QyHKIHOHAIBHO-CTPYKTYPHBIX Hapy-
LIEHHH, JeXKaIIX B OCHOBE pasBUTH
CHCTEMHOTO MHaTOJIOTHYECKOTO IPOIECcca, COMPOBOXK-
JIAI0TCSl BENYILMM KOXHBIM CHHApoMoM. Hapymienus
peryiauuu (yHKIHOHAIBHBIX CUCTEM OpraHu3Ma Biie-
KYyT 3a c000 M3MEHEHHS B KOXKE, XapaKTepU3YIOIIHeCs
UHTCHCUBHBIM J3IHUJACPMOIIOd30M U CIABUTaMH B CHUH-
Te3e KepaTHHa. Bbicokas MUTOTHUYECKas U MeTaboiH-
YecKasi aKTUBHOCTB KJIETOK SIUAEPMHUCA OOBSCHSIOTCS
PAAOM MPUYUH, MHOTHE M3 KOTOPBIX OCTAIOTCS HENO-
CTaTOYHO BBIICHEHHBIMU. KIIMHMIMCTBI ONUCHIBAIH
,UTO CYLIECTBYIOT KOHLEMIMH, B KOTOPBIX NEPBHY-
HBIMU CUHTAIOTCA BOCHAJIUTEIbHBIE IPOSBICHUS
B JIEPME U OTU UBMEHCHUA PACCMATPUBAIOTCA KaK OTBET
Ha HAyaBIIMICS B 3MUIEPMUCENATOJOTNYECKUI MPO-
necc . [lo MHEHHIO HEKOTOPHIX aBTOPOB , BOSHUKHOBE-
HUE TICOpHa3a MOXKHO O0BSACHUTH T'€HETUYECKUM Je-
(eKTOM COCyIOB KOXH, KOTOPBI SBIseTCS Hambolee
PaHHHM TPOSIBIICHUEM TICOpHa3a.

YcTaHOBIICHO, YTO HapylleHHe oOMeHa HyKJIeH-
HOBBIX KHCJOT, aKTUBHO YYaCTBYIOIIUX B OCHOBHOM
oOMeHe BELIEeCTB, MPOIIECCaX pOCTa M pereHepaluy,
CHHTE3€ OCJIKOBBIX MOJICKYI, SIBJISIETCS] OJTHUM U3 IJIaB-
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HBIX 3BEHBEB B PAa3BUTHH [COPUATHYECKOH 00-
ne3Hn. KIIMHWYecKUM TNposBIEHHEM IICOpHa3a SIBIIA-
eTcsl HapyIIeHHe AENEHUs KIETOK anunepmuca u ¢op-
MHUPOBAaHUE 04aroB NOPaXXeHUs. SIBISSICh BaXKHENILIUM
3JIEMEHTOM MOAEPKaHNs TKAHEBOT'O TOMEOCTa3a, Mpo-
miepaTUBHBIE TPOLECCH HIPAIOT JOMHHUPYOUIYIO
pOJIb B ajanTalul KOKH K MEHSIOIIUMCS BJIUSHUSAM
BHELTHEH cpelibl, B YaCTHOCTH, Kinmary. OtHaKo mpo-
[[eCChl MUTOTHYECKOH aKTUBHOCTH KJIETOK KOXH IT0JI-
BEPKEHBbl U3MEHEHUSIM HE TOJIBKO I10]] BO3JCHCTBHEM
BHEIITHUX, HO U BHYTPEHHUX (hakTopoB.. Kpome cyrou-
HBIX PUTMHYECKUX KOJIcOaHWH, B JIUTEpaType MPUBO-
JSITCSL TaHHBIE O BIMSTHUU COJTHEYHOM aKTHBHOCTH Ha
TCUCHHE DPELUIUBHPYIOIUX NEPMATO30B , BIMSTHUU
BpPEMEH roja Ha 3a0071€BaEMOCTh KOXXH , CE30HHBIX
(hakTOpOB HA AMHAMUKY 3200JIEBAEMOCTH TICOPHA30M |,
PETHOHANBHBIX TEOKIMMAaTHIECKUX BO3ICHCTBHH Ha
3a00J1€BaEMOCTh 1 PEIIUANBUPOBAHUE AEPMATO3 .
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K.M.H.Kaghedpbl cyOeOHOU MeOuyuHbl ,Cy0ebH020 Npasa ,namolo2udecKkoll aHamomuu

C CEKYUOHHOM KYpCOM.

Tawxenmcxutl Ileduampuuecxuti Meouyuncxuti Hncmumym,e. Tawxenm

Kypoonosa Myodopaxxon Booup ku3u
cmydenmka 4 Kypca

Tawxenmckui [leouampuueckuit Meouyunckuii Hucmumym,e. Tawikenm,

Hlaoueea Hunyghap Hozum kusu
cmydenmia 6 Kypca

Tawxenmckuu [leouampuueckuit Meouyurckuii uncmumym,e. Tawxenm

ACIEKTHI CEPJEYHOCOCYAUCTbIX HATOJIOTMiA B HEOHATAJIOTUM.

Bo BceM mupe 001e3HH CEPACIYHOCOCYTUCTOM CH-
CTeMbI 3aHMMAIOT OJHO W3 BEAYIIHX MECT B CTPYK-
Type CMEPTHOCTH U SIBJSIOTCS YaCTOM MPUYUHOM CTOM-
KO# yTpaTel TpymocmocoOHOCTH. [Ipu >TOM HCTOKH
MHOTHUX TSDKEJIBIX MOPaKeHUH cepala, NPUBOIALIUX K
paHHEeW MHBaIMAM3ALMM U JAXe K JIeTaJbHBIM HCXO-
JlaM, JIeKaT B JETCKOM BO3pacTe U HEPEIKO B MEPU- U
HEOHATaJIbHOM NEPHOAAX.

CrpyKTypa CEepIAeYHOCOCYAUCTOM MAaTOJOTHH Y
JieTell B MociIeHee BpeMs MpeTepriena 3HaunTeIbHbIe
n3MeHeHus. Kak oTMmeuaeTcs aBTOpaMH JINTEPaTyphl
,UTO CHIDKEHHE YAEIHHOTO Beca peBMaTHYECKHUX 3a00-
neBaHUH W WMH(QEKIMOHHBIX MOpPaXEHHH cepAla Ha
(oHE yBENWYCHHS YACTOTHI BPOXKICHHBIX ITOPOKOB,
HApYIICHUA pUTMA, KapAHOMATHH W MeTaboinye-
CKHUX HapylleHUil B MUOKapJe . B cBsi3u ¢ 3TUM Bce
Ooplice BHUMaHUE MPUBIICKAIOT (PAKTOPHI, TIPUBOIS-
M€ K BOBHUKHOBEHUIO U MPOrPEAUEHTHOMY TEUECHUIO
HEBOCHAJIMTENIbHBIX TMOPAXKEHUH CEepJIeUHO-COCYAU-
CTOM cucTeMbl y aetell. Tak moka3aHo, YTO aHTe- U UH-
TpaHaTaIbHAs TUTIOKCHUS SBIISIETCS KITFOUEBBIM THOTIA-
TOTEHETHYECKUM 3BEHOM Pa3BUTHS LIEJIOTO pAja MaTo-
JIOTHYECKUX  COCTOSIHWH,  3aTparMBalOlIUX  Kak
OpraHu3M pebeHKa B IEJIOM, TaK U CepACYHO-COCYAH-
cTyio cucteMmy. [lo MHEHHMIO pa3HBIX aBTOPOB, THIO-
KCHYECKOe IOpaKEHHE CEepIeUHO-COCYIUCTON CH-
CTEMBI BCTPEYAETCsl Y 3HAUUTEIBHOTO YHCIIa HOBOPOXK-
neHHbix  (40-70%), mepeHeclnX —MEPHHATAIBHYIO
TUIOKCHIO.

A TakKe aHAINM3UPYS JUTEPAaTypHbIE HCTOYHHUKH
,MOXXHO OTMETHUTH,4TO Cpelu 3a00JIeBaHUN CEepACIHO-
cocyauctoit cuctemsl (CCC) ocoboe MeCTo mpHHaIe-
XKUT apTepuansHoi runepTer3un(Al). 3To cBsi3aHO He
TOJIBKO C OOJIBIION PacIPOCTPAHEHHOCTHIO, HO U C TEM,
YTO OHA CIIY’KUT BelyIIMM (PaKTOPOM pHCKa BO3HUKHO-
BeHMs MH(papKTa MHOKapAa ¥ UHCYJIbTa, KOTOPBIE CO-
ctaBistoT 40% B CTPyKType HNPUYHMH CMEPTH CPEOu
B3pociioro HaceneHus u Ooinee 80% Bcex ciydaeB
CMEpTH OT CepJICUHO-COCYIUCTOH MaTooruu . Tem 60-
Jiee 4TO JJIS MOCTIeIHUX JIET XapaKTePHO MPOrPECcCUB-
HOE yBeJMueHHe 3a00J1eBaeMOCTH U CMEPTHOCTH OT 60~
JIe3HeW CUCTEMBI KpOBOOOpaIleHUsI B IETCKOM U TOJI-
POCTKOBOM BO3pacTe .

MHoro4ucieHHbIe paboThl ONMCaHHBIC KaK B 3a-
pyOEXHOIi Tak ¥ B OTEUECTBEHHOU JIUTEPATYpE ,49TO IO
BBISBJICHUIO UCTOKOB AI' y B3pOCHBIX MOKa3alld, 4TO
(hopMHpOBaHUE UX MPOUCXOAUT B AETCKOM U ITOJIPOCT-
koBoM Bo3pacte . AI' Habmogaercs y 8-12% nereit
LIKOJIBHOTO BO3pacTa U B AaibHelmeM y 17-25% noa-
pocTKOB mpobpeTaeT mporpeccupyromniee TeueHue. Pac-
npoctpaneHHOCTh Al cpenn moapocTtko B CIIA mo
cpaBHeHHIO ¢ Poccueit 6osnee HU3Kasl, OJHAKO B JWHA-
MHKE CYIIECTBEHHO Bo3pocia M jocturia 4,5% . U3
(haKTOPOB TOBBIIICHHOTO PHUCKAa BO3HUKHOBEHHUS Al
ocoboe BHHMaHHE OOpAIIeHO HAa TEHETHYECKHEe ac-
TIEKTHI, XPOHMYECKUH CTPECC W TUITOIUHAMHIO, M30bI-
TOYHYIO MacCy Tella, BpeIHble MPUBBIYKY, HEKOTOPHIE
OMOXMMHUYECKHE MapaMeTphl, KOTOPBIE SIBISIOTCS HH-
JUKaTOpaMH PaHHUX METa0O0JIMYECKUX HapyIICHUH
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Mpu 3TOM maTtosioruu .BiusiHueM panee ycTaHOBJIEH-
HBIX (akTopoB prcka CC3 MOXHO OOBSICHHTH pa3BU-
e naums 30-50% kaparmoBacKyJSpHOW MATOJIOTHH .
Oco0eHHO HEeOIArONPHUATHEIM B MPOTHOCTHYECKOMOT-
HOILLEHUU siBisgeTca couetanue Al y MmOApPOCTKOB €
HapyIICHUSIMH JHITUIHOTO, IYPUHOBOTO M YTJIEBO-
Horo oOmeHoB . [losTOMy B mocnenHee BpeMs HHTEH-
CHBHO M3y4atotcs (akrops! pazsutus CC3 1 ux poib
B ()OPMHUPOBAHHHU 3TOU ITATOIOTHH.

B cBsI31 ¢ 3TUM CTaHOBUTCSI OUEBUIHON POIH U3-
MEHEHHH BETreTaTUBHOIO cTaryca, MopQo-pyHKIHO-
HanbHOTO coctostHusg CCC B pa3BUTUH U IPOTPECCUPO-
BaHUH y TOoApocTKOB Al',a 0COOCHHO emle HaumHAs C
MOMETa POXKACHUS HAPUMEP KaK THIIOKCHYECKHE TPO-
SIBJICHUS .

IMocTrumokcuveckue MOpaXxeHUs! CepAECTHO-COCY-
JMICTON CHCTEMBI 3aHUMAIOT OJJHO U3 BEAYIIUX MECT B
CTPYKType 3a00J7€BacMOCTH HOBOPOXIICHHBIX, BCTpe-
qasch, 10 pa3HbIM JaHHBIM, y 40-70% nereil, nepenec-
IIMX BHYTPUYTPOOHYIO WJIM NEepUHATAIbHYIO THIIO-
KCHUIO, U SIBJIIIOTCSI ICTOKOM MHOTHX, HEPEIKO Cephe3-
HBIX 3a00JIeBaHMil 1eTel U B3pocibix . Kak oTMeuaroT
aBTOPBI JIUTEPATYPHBIX MCTOYHHUKOB ,YTO 1O HACTOS-
IIEro BpeMEHH MEXaHU3MbI (POPMHUPOBAHHUS TOCTTUIIO-
KCHUYECKHUX KapAHAIbHBIX HapyIICHUH SBISIOTCS MaJlo-
W3yYCHHOH, a TOTOMY aKTyaJbHOW MPOoOIIeMOU Kap-
JIMOJIOTHH IETCKOTO BO3pacTa.

Knuanueckne mposiBICHUS ,ONHCaHHBIE aBTO-
paMu , KOTOPBIE OTMEYAIOT ,4TO ITOCTTUIOKCHYECKUX
HapyleHUH CepAeYHOCOCYIUCTON CHCTEMBI Y HOBO-
POXKIEHHBIX JIeTeH YacTo He MIMEIOT YeTKHUX Cennp -
HBIX TIPOSBIICHHUH, HEPEOKO NPUXOIUTCS IMPOBOIUTH
JuddepeHIHaTbHYI0 AUATHOCTUKY C BPOXKICHHBIMU
MOPOKAaMHU CepAlla, BPOKACHHBIMU KapIuTaMu, Kap-
JUoMHONaTHSIMUA . [lo3TOMy, BBISBIEHHE KIMHHKO-
(hYHKIIMOHATBHBIX M OMOXMMUYECKHX OCOOCHHOCTEH
KapJHOBACKYJISIPHBIX HapyIIEHUH Y HOBOPOXKICHHBIX,
HaXOASIIMXCS B CTAOMIIBHOM M KPHUTHYECKOM COCTOSI-
HHH, NIPECTaBIIsCT HAYYHBIH HHTEpPEC.

Kak oTMeuaroT KIMHUIUCTHI ,4TO B OCHOBE HeOa-
TONPHUATHOTO BIIMSIHUS TIEPUHATAIBLHON THITIOKCHU HA
CEpJICUHOCOCYAUCTYI0 ~CHCTEMYy JieKaT Hapylle-
HUSl HEUPOTryMOPAJIbHON PETYIALUUA JAEATEIbHOCTU
Cep/Ia U COCYIOB, B TOM YHCIIEe KOPOHAPHBIX, YHEPTe-
THYECKOE HCTOLICHHE KapAMOMHIMTOB M OdYaroBas
JucTpodusl MHOKapAa, MPHUBOISIINE K HAPYIICHUSAM
MPOLECCOB aJaNTaluy CepACYHOCOCYTUCTON CUCTEMBI
K BHEYTPOOHOMY CyIiecTBOBaHHI0. OIHaKO, B paHHEM
BO3PaCTe, B CBSI3M CO CIJIO)KHOCTBIO JHUArHOCTUYE-
ckoro u updepeHnnanTbHO-TMarHOCTHIECKOT0 po-
Hecca, MaToJIOTUsl CepACYHOCOCYTUCTON CHCTEMBI He-
PEIKO pacto3HAeTCsl HECBOEBPEMEHHO, UTO BEJIET K 00-
Jiee TIIyOOKHM ee HapyIIeHUsM B mocieayromemM. [pn
TOM OTJAJICHHBIE MOCIEICTBHS THIIOKCHYECKOTO-
MOBPEXICHUS CEPACIHOCOCYAUCTON CHCTEMBI Y HOBO-
POKIEHHBIX MOTYT OBITH BEChMa CEPHE3HBIMH H 3aKITIO-
4aThCs B (DOPMHUPOBAHUN 0YArOBOTO KapIUOCKIEPO3a,

MHOKapauoaucTpoduii, QyHKIMOHATEHOW KapIuora-
TUM W DJICKTPUYECKOH HECTaOMIBHOCTH MHOKapIa,
CIIOCOOCTBYIOIEH peann3anuy KapAWadbHBIX MeEXa-
HHU3MOB CHHIPOMa BHE3AITHOIN CMEPTH MJIAICHIIEB.

3apyOexHBIE W OTEYECTBEHHBIC aBTOPHI JIUTEpa-
TypBI OTMEYAIOT ,9TO TUCHYHKIUS SHAOTEIIHS JISKUT B
OCHOBE Pa3BUTHsI MHOTUX CEPIECYHO-COCYTUCTHIX 3200~
JieBaHMii . B HacTosee BpeMst 10Ka3aHo, 4TO SHIO0TE-
JIMHA COCYZIOB MI'PacT BaKHYIO POJIb B PETYIISILIUH Ba30-
JUJIaTallid U Ba30KOHCTPUKIMHM, aJAre3uu TPOMOOIH-
TOB, POCTE I'JIaJIKOMBILIEYHBIX KJIETOK COCYAOB, B TOM
yucne u npu O6epemenHoctH . [lon peiictBueM rumo-
KCHH, HHPEKITUH U TIPOYHX TOBPEKAAIOMHX (PaKTOpoB
MIPOUCXOUT HapylIeHHe (yHKIIMOHUPOBAHUS SHAOTE-
TSI, COIPOBOXKIAIOIIEECS PAa3BUTHEM IATOJIOTHH CO
CTOPOHBI OPTAHOB M CUCTEM, BKIIFOUYasi H CEPACIHO-CO-
cyauctyto cucteMy. OHaKo, TaHHBIC JTUTEPATYPHI, Ka-
CAfOIIMECs] POJIM SHIAOTENHS B Pa3sBUTHH IaTOJIOTUH
CepIEYHO-COCYJUCTOM CHUCTEMBbl Y HOBOPOXKAECHHBIX
;:[eTeﬁ, HCMHOI'OYHCJICHHBI U KaCarTCsd, B OCHOBHOM,
BPOXK/ICHHBIX TIOPOKOB cepala . B cBsA3u ¢ 3TUM Liene-
c000pa3HO OLEHUTH (PYHKIHUOHAJIBHOE COCTOSIHUE JH-
JIOTEJINS COCYZIOB Y HOBOPOKJECHHBIX C MOCTTUIOKCH-
YECKUMH HApYIICHHUSIMH CEpAEYHO-COCYANUCTOH CH-
CTEMBI, HAXOSIINXCS B KPUTHUECKOM H CTaOMIHLHOM
COCTOSIHUH, @ TaKKE OLEHUTH POJIb AUCHYHKINHU SHI0-
TENUsI COCYJOB NPH OEPEeMEHHOCTH Ul aHTCHATaJb-
HOTO POTHO3WPOBAHUS ITHX HapyIICHHUH.

Takum 00pa3oM, IOABOMSA UTOTH JINTEPATYPHOTO
aHaJIn3a MOXXHO OTMCTUTH ,4TO BO3HUKHOBCHHS TI'MIIO-
KCHH U MOCTTUIIOKCHYECKUX HapyLIeHHUI ceplieuHOco-
CYIMCTON CUCTEMBI Yy HOBOPOXACHHBIX JIE€TeH, HAUUHAS
C aHTEHATaJBHOTO 3Tala JaeT TOTYOK K IMOBBIIICHHIO
apTepUaNbHOTO JABICHUS YK€ B MOJPOCTKOBOM BO3-
pacte ,u I03TOMY paHssl TUarHOCTUKA ITOM MaToJ0ruu
JlaeT BO3MOXXKHOCTh YMEHBIIHTS €€ .
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Hrpamosa Cypaité Xakumosna

K.0.H.cmapuiuti npenadosamenb MeOUyUHCKoU 6uoaocuu

Tawxenmckuu Ileouampuueckuii Meouyuncxui Hucmumym.

2. Tawkenm
Hocupoe llasxam Baxooupoeuu

Hayllelﬁ compyduuk Pecny6ﬂuKaHCKoeo Cneyuaiu3upoOB8aHHoco0 Hay4Ho-npaKkmudeckoco Meduuuncxoeo

yenmpa 0epmMamoniocuu U 6eHePOIOSUlL.

2. Tawxenm

Illepmaes Myxamemamun Mamemorcanosuu
3a6 Kagh. K.M.H 00yeHm MeOUYUHCKOU OUoL02UU

Tawxenmcxuu Iledouampuueckuii Meouyuncxui Uncmumym.

2. Tawkenm

OCOBEHHOCTH KJIMHUYECKAX MPOABJIEHUI 3ABOJIEBAHUAN KOXKH.

Ha coBpemeHHOM 3Tame pa3BUTHA 3IpaBOOXpaHE-
HUS SIBISCTCS aKTyallbHOW pa3paboTKa MepOTpHATHI
TI0 COBEPIICHCTBOBAHUIO MPO(PIIAKTHKI TAKUX XPOHH-
YECKUX KOXKHBIX 3a00JIeBaHUii , KaK ICOpHa3, aToIHYe-
CKHii IepMaTHUT, dK3eMa, U IIPOCTOrO repreca Tak Kak
OHHU UMEIOT HIMPOKYIO PaclpOCTPaHEHHOCTh, 3aHUMas
okoJio 15% B CTpYKType BCeil KOXKHOU MaTOJIOTUH.

Kpome mmpokoil pacpoCTpaHEHHOCTH IICOpHa3s,
ATOMMMYECKUH JAEPMATUT M dK3eMa OTIMIAIOTCS TSDKe-
CTBIO W JJHUTEIHHOCTBIO TEUCHHS, YTO TaKXXe IMO3BO-
JseT O0BETUHAUTE MX B OTACIBHYIO TPYIIILY.

[lo maHHBIM MHOTHX aBTOpPOB, HAHOOJEE PACIIPO-
CTpaHCHHBIM XPOHHYCCKIM JIEPMATO30M SBISCTCS aTO-
MUYECKUI JepMaTUT, KOTOPBIM cocTaBisger oT 12% no
24% B cTpyKType 3a00J1eBaeMOCTH HAceJeHUs Ooe3-
HiMu koxu . [lo manneim BO3 mcopuazom Gosneror
oKko0J0 2,5% HaceleHHUs IUIAHETHl, a 0 MaTepHajaMm
JPYTHUX aBTOPOB 3TOT TOKa3aTesb cocTasisn 1-5% B
MOCJICAHUC TOABl OTMEYACTCA TCHACHIHNA K YBEJIUYC-
HHIO YHCIIa OOJIbHBIX C PAa3IMYHBIMU pOpMaMU XpOHHU-
YECKHX JEPMATO30B, a TAK)KE YBEINICHUE KaK 9aCTOTHI
3200JI€BaEMOCTH, TaK U YHCIIa CIIydaeB TSHKEIOTO Tede-
HUSA Oone3Hu. CyIIECTBYIOIINE METOMBI JICUCHUS U
MPOQPUIAKTHKH HETOCTATOYHO Y (PEKTHBHEL, HE BCETa
UCTIONB3YIOTCS KOMIUICKCHBIE TOAXOIBl B JICYCHUH
OOJNBHBIX JIepMaTOJIOTaMH, aJuIeprojioraMmu, (GhU3nOTe-
paneBTaMu U APYTUMHU CHI€HUAINCTaMU, OTCYTCTBYET
e/IHasl CHCTeMa MEPONPUSTHII IO MTPOPUITAETHKE ITHX
3a00JIeBaHUH.

B HaCTOAIIEC BPpEMS ICOpHa3 ABIACTCSA OAHUM U3
HauOosee PacHpOCTPAHEHHBIX M TKEJIO MPOTEKaro-
IIMX JAepMato30B. [1o JaHHBIM ITUTEPATYpPHI B MOCIIE/-
HHE TOJIbl OTMEYaeTCs 3HaYUTENBHBIN POCT 3aboJieBae-
MOCTH 3THM JIEpMaTo30M CPEaH JeTeil BO BCEM MHUpE, B
TOM YHCIE €r0 TSDKEIBIMH M TOPHHIHO IMPOTEKAro-
IIMMHU Pa3HOBHHOCTSIMH.

HecMotps Ha HccenoBaHms STHOJIOT MU U IIATOTe-
He3a IIcopHrasa, MEXaHU3MBbI €10 Pa3BUTHS OCTAFOTCS 10
KOHIIa HEBBIICHCHHBIMHU. Cy}lf{ 10 AAHHBIM ITOCICIHUX
JIET, OCHOBY MaTOTreHe3a Ncopras3a COCTABIISIOT CIIeIH-
¢udeckne cABUTH B (DYHKIIMOHHPOBAHWU HMMYH-
HOU cUCTeMBbl. B 3T0i CBs3M OOJBINION WHTEpEC Mpe-
CTaBJIICT M3YYCHHUE TCPANICBTUUYCCKUX BO3MOYKHOCTEN
IIpY TICOpHA3e y JIeTel OTeYeCTBEHHOTO TIpenapaTa TH-
MOJICTIPECCHH,001a1al01IeT0  UMYHOCYIPECCUBHBIM
JEUCTBHEM M JIMIICHHBIH MHOTOYMCIIEHHBIX M000Y-
HBIX 3¢ eKToB.

Taroke aHANMH3 TUTEPATYPHBIX UCTOYHUKOB TTOKA-
3a] ,9T0 Hambojee pPacIpOCTPaHEHHBIX JEPMAaTO30B,
cocrasisomuM ot 12 10 15% Bcex KoXKHBIX 3a00/1€Ba-
HUI, SIBIsIETCsI Ticopuas . B cBsi3u ¢ pocTom 3abosieBae-
MOCTHU B NOMYJIALUHN B MOCIETHUE TOJBI, COCTaBIISAIO-
M 110 4% , yBemTU4eHUeM KOJIU4decTBa OOJBHBIX TS-
JKEIBIMU (POPMAMU - ICOPUATUUCCKUM TOJIHAPTPUTOM,
SPUTPOAEPMHUEH, TIYCTYJNE3HBIM IICOPHA30M, YacTo
MIPUBOASALINMH K WHBAJIHIHOCTH OOJBHBIX FITH 3aKaH-
YUBAOIIUXCS JIETANFHO, MpoliieMa JaHHOTO AepMa-
TO3a IpHUOOpeTacT 0CO0YI0 METUKO-COHANBEHYIO aKTy-
AITBHOCTH .

3apyOeKHBIE U OTCYECTBCHHBIC aBTOPHI JIUTEpa-
TYpHI ,0TMEYAOT YTO B CBSI3U C TE€M, YTO STHOJOTHUS U
MaTOreHe3 Icopua3a CYUTAIOTCS HEAOCTaTOYHO H3Y-
YEHHBIMH, POAOIIKAIOTCS pa3paboTKU 00IenTpU3HAH-
HBIX THUIIOTE€3 C MPUMEHEHHUEM COBPEMEHHBIX MHOTO-
IUTAHOBBIX KOMIUICKCHBIX METOJIOB HCCIIEIOBAHUS H
NPUBJICYCHUEM IIMPOKOTO Kpyra CHEIHaIHNCTOB pas-
HOTO mpoduid. YCTaHOBIEHO CHCTEMHOE TIOpaxe-
HHUETICOPUATHUYECKUM IIPOIIECCOM BCEr0 OpraHu3Ma, C
JOMUHHPYIOITUMH TPOSIBICHUSMH Ha KOXE U HapyIIe-
HHEM MeTa0oNu3Ma JIHMIUAOB, YTICBOAOB, OCIIKOB,
MHUKPORJIEMEHTOB W JIPYTOH ITaTOJOTHEW, 3a4acTyro
MIPUBOSAIICH K aCCOIHMAINH C OTIPEIEICHHBIMU 00JIe3-
HsMu. Tak, BEISBIICHA BRICOKAsI KOPPEIIUS TICOpHasa ¢
aTepOCKIIEpPO30M», HIIEMHUYECKOH OO0Je3HBIO CepAala,
UH(DAPKTOM MHOKap/a, caxapHbIM IHabeToM, MO3ro-
BBIMUA HHCYJIBTAMH W JIp., YTO CBHJCTEILCTBYET 00
OOIIHOCTH HEKOTOPBIX (haKTOPOB, CIIOCOOCTBYIOLIMX
WX PAa3BUTHIO, B YaCTHOCTH - HAPYIICHHS JIWTIW-
HOro OOMEHa . DTH JTaHHEIEC JTal0T OCHOBAHHE MHOTUM
aBTOpaM CJeNaTh MPEAIOIOKEHHE O HATUINN y OO0Jb-
HBIX «IICOPUATHICCKOMN 0OJIe3HI» (MM CHCTEMHOTO 3a-
OoJieBaHus) IPU KOTOPOi HapyIeHne o0OMeHa HyKJIen-
HoBbIX KucinoT (PHK, JIHK), aktuBHO ydacTByIOLIUX B
o01meM oOMeHe BEIecTB, MPOIeccaX PocTa U pereHe-
pammu, cuHTe3e OSTKOBBIX MOJIEKYJI, SBISIETCS OJTHIM
13 TJIABHBIX 3BeHBEB . CTPYKTypHOH OCHOBOH BHCIIE-
pa’bHON MATOJIOTHH TICOPHUATHYECKON OOJIE3HM SIBIIS-
€TCS  CHCTEMHBIH  TPONHQEePaTUBHO-IECTPYKTHUB-
HBI BaCKYJIUT U HapyIIeHUs UMMyHoreHe3a . OHaKo,
HECMOTPS Ha MHOTOYHCIICHHBIE UCCIIEIOBAHNUS BO BCEM
MHpE, CYIIECTBOBAHHE HECKOJbKUX KOHIIETLUN, B
HACTOSILIee BpeMs IPOJIOIKAETCS COBEPLICHCTBOBAHUE
BCEX BWIOB TEpaluu MCOpHa3a W NPOGUIAKTUKA
ero peuuanBoB. [losTomMy nanpHeinine pa3paboTky,
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OCBEIIAIOIIIE Pa3INIHBIE CTOPOHBI ATHOJIOTUH U IaTO-
TeHe3a IICOpHa3a, C IPIMEHEHUEM COBPEMEHHBIX METO-
JIOB HCCIIENOBaHMS, SBJISIOTCA HEOOXOANMBIM ATATIOM B
BBISIBJICHHH HOBBIX (DAKTOPOB B MATOTCHE3EAEPMATO3a
1 BHeZpeHHIo Oosee 3(h(HeKTUBHBIX METOIOB JICUCHHUS .

Kak mnoxka3piBaeT mnuTepaTypHBIH aHaIU3 ,4TO
cpeau pazHooOpa3HBIX «(AKTOPOB PHCKA» B BOSHUKHO-
BEHHMHU U TCUCHUH IICOPHATHUECKOI Oosie3HH O0JbIIoe
3Ha4YeHHE UMEIOT TaKue, Kak o4ark (oKaibHON HHpek-
n, OP3, oxxupenue, xenya04HO-KUIeuHbIe 3a0071e-
BaHMs1, KypEeHHUE, aJIKOTOJIN3M, TPaBMbI, HEKOTOPbIE Me-
JUKaMEHTBl 1 0cO00I0 POJIb UTPAIOT IICHUXO-IMOIINO-
HaJIbHBIE CTPECCHI .

ITo coBpeMeHHBIM MIPEACTABICHUSAM, TICOPHA3 SB-
nsieTcss MyIbTA(AKTOPHATIFHO HacIeIyeMbIM 3aboie-
BaHMEM , TPH KOTOPOM MHOT000pa3ne HMMYHHBIX, Me-
TabonmyecknX, (QyHKIHOHAIBHO-CTPYKTYPHBIX Hapy-
IICHWH, JIeKALTIX B OCHOBE pa3BUTHA
CHCTEMHOT'0 MaTOJIOTHYECKOTO Ipolecca, COMPOBOX-
JIAIOTCS BEAYIIMM KOXHBIM CHHApoMoM. Hapymenus
perymsinun GyHKIMOHAJIBHBIX CUCTEM OpraHu3Ma Biie-
KyT 3a CO00¥ N3MEHEHHS B KOXKE, XapaKTepU3yIOLIHECs
HMHTCHCUBHBIM SHUJACPMOIIO330M U CABUTaMU B CHUH-
Te3e KepaThHa. Bricokas MuTOTHYECKas W MeTabomH-
YyecKasi akKTUBHOCTh KJIETOK 3MUAEPMHUCA OOBICHSIIOTCS
PsIIOM IPUYMH, MHOTHE U3 KOTOPBIX OCTAIOTCSI HEMO-
CTaTOYHO BBIACHEHHBIMH. KIIMHHIMCTBI ONHUCHIBAIH
,YTO CYIIECTBYIOT KOHIICTIIIMM, B KOTOPBIX IEPBHY-
HBIMH CUHUTAIOTCS BOCHAIHMTENBHBIE IPOSIBICHUS
B JIEpME U 3TU U3MEHEHHS PacCMaTPUBAIOTCS KAK OTBET
Ha HA4yaBILIMICS B SINUACPMUCENATOIOTUYECKUI MIPO-
rece . I1o MHEHHIO HEKOTOPBIX aBTOPOB , BO3SHUKHOBE-
HHE TICOpHa3a MOXHO OOBSCHUTH I'€HETHUECKUM Jie-
(heKTOM COCyZIOB KOXH, KOTOPBII siBIsieTca Hauboee
PaHHUM TIPOSBICHUEM TICOPHA3a.

YcTaHOBIIEHO, YTO HapymeHne oOMeHa HyKJIeHu-
HOBBIX KHCIJIOT, aKTUBHO YYaCTBYIOIIMX B OCHOBHOM
oOMeHe BelIecTB, MPOIeccax pocTa M pereHepalyy,

CHHTE3€ OEITKOBBIX MOJICKYJI, ABJIACTCA OTHUM U3 I'JIaB-
HBIX 3BEHHEB B Pa3BUTHU IICOPUATHIECKONW 00-
ne3nu. Knnamdgecknm TIPOSIBJICHUEM IICOpHa3a SABJIA-
eTcs HapyIIeHUe IeeHUs KIeTOK MuaAepMuca u Gpop-
MHPOBAHHUE 0YaroB MOPaXKeHUs. SIBISACH BaKHEHIINM
3JIEMEHTOM IOAACPIKAHNA TKAHEBOT'O roMe€0CcTa3a, Ipo-
J'II/I(i)epaTI/IBHLIe MpoUECChl UI'PAarOT AOMHUHHUPYIOUIYIO
POJib B aJanTaliud KOXH K MCHAIOIIMUMCS BJIIUSIHUAM
BHEIITHEH Cpe€abl, B HaCTHOCTHU, KJIMUMATY. OIlHaKO npo-
CCChI MUTOTHYESCKON aKTHUBHOCTH KJIETOK KOXKH noa-
BEPIKCHbBI UBMCHCHUAM HC TOJIBKO MO BOSHeﬁCTBHeM
BHEIITHHX, HO U BHYTPEeHHHX (akTopoB.. Kpome cyTou-
HBIX PUTMHYECKUX KOJIECOaHWH, B JIHTEpaType IIPHUBO-
JATCA JAaHHBIC O BIMSIHHUH COJIHCYHOM aKTHBHOCTH Ha
TEYEHNE PEUUAUBHPYIOMIUX HEPMAaTo30B , BIUSHUHU
BpEMEH Toga Ha 3a00JIEBAEMOCTE KOXKH , CC30HHBIX
(1)aKTOp0B Ha TUHAMUKY 3a00J1€BAEMOCTH ncopuasom ,
PEruOHAJIbHBIX T'COKIMMATHYCCKUX BOSHeﬁCTBHﬁ Ha
3200J1eBaEMOCTh M PEIMIUBHPOBAHUE ICPMATO3A .

Jluteparypa .

1.ApxunenkoBa A.A. Posb GekoB ocTpoit (assl
B XapaKTEpPHUCTHKE Hecnelnu(uyecKoll peakTUBHOCTH
OOJIBHBIX TICOpPHMAa30M M pa3paboTka MaTOreHeTHYe-
ckoil Tepammu. //[Juc. . kaHa. men. Hayk. M., 2003.-
122c.

2. Jmurpumenko K.B. Onrtumumzamus Ttepanuu
OOJIBHBIX copuasom € y4eTOM HM3MCHCHUA COACPIKaA-
HUA CBIBOPOTOYHBIX NPOBOCHAJIUTCIIBHBIX HUTOKWHOB.
//Qucc. .xaun. men. Hayk. -Hmxanit Horopon, 2003.

3. Bruch-Gerharz D., Schnorr O., Suschek C. Ar-
ginase 1 overexpression in psoriasis: limitation of in-
ducible nitric oxide synthase activity as a molecular
mechanism for keratinocyte hyperproliferation. //Am.
J. Pathol., -2003.-162 (l).-p.203-211.

4. Bryniarski K., Marecz K., Szczepanik M. Mod-
ulation of macrophage activity by proteolytic enzymes.
/Nnflammation. 2003. — v.27, N 6. - p.333-40.

Kochkina Nataliya

PHEE “Kyiv Medical University”, Assistant Professor, Department of Terapeutic Stomatology

CLINICAL FEATURES OF SPLINTING IN PATIENTS WITH GENERALIZED PERIODONTITIS OF
THE I - 11 DEGREE OF SEVERITY, COMPLICATED BY DENTOFACIAL DEFORMITIES

AHoTauia Y marienTiB 3 reHepati30BaHUM MapogoHTUTOM | - II cTymeHiB TSHKKOCTI XpOHIYHOTO mepediry
BUBYAJIM BIUIMB IIMH Ta HIMHO - IPOTE3iB, BUTOTOBJICHUX 3 PI3HUX KOHCTPYKIIHHUX MaTepialis.
IMMoOimizanist pyxomMux 3y0iB, SIK METAJIEBUMH, TaK 1 TEPMOIUIACTUYHUMHY IIHHAMHM Ta MIKHO — IPOTE3aMH,

3/1aTHAa NOKpAIIWUTHU CTaH MapOJOHTY B HaBKOJ’IOSyGHI/IX TKaHUWHAX BKC€ HA NNOYAaTKy IMPOBEACHHA J'IiKYBaJ'II)HI/IX 3a-
xoniB (4epe3 1 micsip) Ta HabyTH CTiiiKo1 cTabini3anii maTonorivHoro npouecy (depes 6 MicsiiB), Ipo IO CBi-
4aTb pe3yJjibTaTHu KJITIHIYHAX HOCJ’IiH)KGHL. AJ'IG, nopsaa 3 BUCOKUMU €CTETUIYHUMU XaPAKTCPUCTUKAMHU, BUKOPU-
CTaHHs PO3POOJICHUX KOHCTPYKIIIM 3HIMHUX IIMH Ta IIUHO — ITPOTE3iB 3 TEPMOIUIACTUYHHUX MaTepiaiB 3yMOBIIIOE
301IpIIeHAS €EKTUBHOCTI OPTOIEINYHOTO JTIKyBaHHS B cepenHsoMy 10 10%, Ha Big3HAKy BiJ KJIACHIHHUX Me-
TOJIiB IIMHYBaHHS.

Annotation. Patients with generalized periodontitis of the | — Il degree of severity of chronic course were
studied for the influence of splints and splint prostheses made of different structural materials.

Immobilization of mobile teeth, both metal and thermoplastic splints and splint prostheses, is able to improve
the state of parodentium in the alveolar tissues at the beginning of the treatment (in 1 month) and to achieve reliable
stabilization of the pathological process (in 6 months), as evidenced by the results of the clinical studies. But, along
with high aesthetic characteristics, the use of developed designs of removable splints and splint prostheses made
of thermoplastic materials leads to an increase in the effectiveness of orthopedic treatment, on average, up to 10%,
unlike classical methods of splinting.
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Introduction. In the etiology and pathogenesis of
periodontal diseases, dentofacial deformities play an
important role. Often, there are deformities of the den-
tition in the vestibule oral and mesiodistal directions
with the displacement of individual teeth, which com-
plicate the course of the disease [1].

If periodontitis or parodontosis develops against
the background of dental anomalies, these deformities
are observed much more often, expressed brighter and
characterized by a peculiar clinical picture [9].

Orthodontic treatment of dentofacial anomalies
and deformities has particular importance in the
prophylaxis and therapy of the initial stage of paro-
dentium, therefore it is pathogenetic, since it eliminates
one of the most important pathogenetic factors — perio-
dontal injury [4].

However, there is still the issue of orthodontic
treatment, especially in the early stages of periodontal
diseases, although it has many supporters, it has not yet
come up with an unambiguous decision.

Primary traumatic occlusion develops against the
background of unaffected (intact) parodentium in the
result of excessive occlusion load.

The stabilization of mobile teeth can also be
achieved by a therapist when he removes gum inflam-
mation of periodontitis of the I — Il degree. But when
mobility is more pronounced and moreover, there are
defects in the dentition or dentofacial deformities, then
a comprehensive treatment of periodontal tissues is re-
quired. Along with the therapy of lesion and periodon-
tal disease, the crucial significance belongs to the ap-
propriate sanitation of the oral cavity, as well as to the
alignment of occlusion and articulation by the orthope-
dic method — splinting, aimed at eliminating one of the
most important pathogenetic factors — periodontal in-
jury. Manufacturing of the splints is preceded by a thor-
ough analysis of the possibility of stabilizing the re-
maining teeth and their grouping. The best result in
splinting is achieved when the splint bridges the teeth,
which lines of mobility lie in the intersecting planes.
Multi-link splints in their fixing properties are inferior
to solid (monolithic) splinting apparatuses [4,9].

Recently, in international practice, there is ob-
served the tendency towards the use of new materials
for removable prostheses — thermoplastics, which make
it possible to abandon the metal fixing elements [8].
However, many authors point to a lack of research on
their clinical application [2].

The purpose of the study: based on the results of
the clinical study, to substantiate the increase of the ef-
fectiveness of orthopedic treatment of periodontal tis-
sue diseases in persons with intact dentition and defects
in dentition complicated by dentofacial deformities, us-
ing splints and splint prostheses made of thermoplastic
materials.

Materials and methods: To fulfill our tasks, pa-
tients were divided into groups.

With a healthy parodentium and without dentition
defects and which do not require orthopedic treatment,
30 patients were included in the I (control) group.

The following 17 patients with intact dentition and
dentition defects against the background of GP of the |
— 11 degree of severity, complicated by dentofacial de-
formities, received 17 splints and splint prostheses. Pa-
tients are divided as follows:

The 11 group included 8 patients who, according to
the classical technique, received 8 cast metal spints (El-
brecht splints) without the use of plastics;

The 111 group included 9 patients who received 9
advanced splints and splint prostheses, where all com-
ponents of the constructions were completely pressed
as one unit [5, 6].

After overlapping of splints or splint prostheses
for two weeks to prevent traumatic occlusion, which
could drastically reduce chewing efficacy, an addi-
tional method of research was performed using occlu-
sion and selective polishing.

In later terms, the use of orthopedic constructions
(6 and 12 months), if necessary, was performed on the
oral cavity sanitation.

In order to study the influence of structural mate-
rials on the condition of the tissues of the prosthetic bed
in patients of all clinical groups, a comprehensive clin-
ical examination was conducted, which determined the
following indices: oral hygiene status (OHI-S index
(Green-Vermillion, 1964)), degree of inflammation
(PMA index, Parma, 1960) and sulcus bleeding (SBI
score (Muhelmann, 1958)), the depth of periodontal
pockets and the degree of mobility of teeth.

Diagnostics of the state of bone tissue of alveolar
process was performed by orthopantomograms: evalu-
ation of the height, shape, condition of the alveolar sep-
tal tips, width of the periodontal ligament, spongy sub-
stance mineralization degree and cortical plate condi-
tion.

The index assessment of the hygienic condition of
splints and splint prostheses was determined [3, 7].

The statistical processing of the results of the
study was carried out by a standard method using a per-
sonal computer and a package of statistical programs
“SPSS 11.0 for Windows” and ‘“Microsoft Excel
2000”. Reliability of the results was assessed by t-tests.
Differences are accepted as reliable at p < 0.05.

The results of the study. The magnitude of the
OHI-S index (Green-Vermillion) in the | group of pa-
tients (control) averaged 1.18 + 0.03 points.

The OHI-S (Green-Vermillion) index between the
study groups and the prosthetics did not differ signifi-
cantly and was on average: in the 1l group — 1.16 £0.03
points, in the 111 group — 1.24 + 0.03 points. Thus, the
initial level of oral hygiene in the patients of the study
subgroups at the time of treatment was interpreted as
“good”.

The initial state of the PMA index was 39.90+0.91
points in the patients of the I group, of the Il group —
50.0+1.28 points, of the III group — 51.33+1.08 points,
with the probable difference p > 0.05

In determining the SBI, the following data were
obtained: in the | group, 3 patients (10%) had 1 point,
13 patients (43.4%) — 2 points; 14 patients (46.6%) — 3
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points; in the 1T group (4.62+0.18 points) in 3 patients
(37.5%) 4 points were observed, and in 5 patients
(62,5%) — 5 points; in the IIT group (4.78+0.15 points),
7 patients (77.8%) had 4 points, and 2 patients (22.2%)
had 5 points.

The depth of probing of the pockets in the I group
was 2.644+0.06 mm. When probing of the periodontal
pockets in the study patients, the following depth was
determined before using orthopedic methods in treating
GP: in the II group, this study was 5.0+0.13 mm; in the
Il group — 5.13+0.11 mm. Output values in both
groups were approximately the same and corresponded
to the severity of the process. Patients had sites of con-
gestive hyperemia in the interdental spaces and mar-
ginal gums.

In patients of the Il and Il groups, it was deter-
mined the | and Il degree of mobility of teeth during
examination. The first stage in the Il group was re-
vealed in 2 (25.0%) patients, the Il group — 6 (75.0%)
patients (1.75+0.16 points). In the III group, the first
degree was observed in 2 (22.2%) patients, the second
—in 7 (77.8%) patients (1.78+0.15 points, p < 0.05).

The analysis of objective parameters reflecting the
paradontal status indicated an average degree of sever-
ity of gingivitis in the study patients in the II and III

groups.
Due to the analysis of orthopantomograms of pa-
tients with chronic course of GP of the | — Il degree of

severity, it was revealed destruction of the cortical plate
of the alveolar septal tips, signs of osteoporosis of dif-
fuse nature in the upper and middle third of interdental
septums, uneven type of resorption of the alveolar pro-
cess — a combination of horizontal and vertical destruc-
tion, resorption of interdental septums from 1/3 to 1/2
of the length of the roots of the teeth, bone pockets.

One month after applying splints or splint prosthe-
ses, the level of hygiene in patients of both groups in-
creases (in the 1l group — 1.40+0.05, in the II group —
1.41£0.03), but the true difference of this parameter
was not found (p < 0.05).

Such criteria as indicators of PMA and SBI, indi-
cated the severity of gingivitis in a month after the con-
struction of the structures in the oral cavity and indi-
cated the absence or reduction of activity of the ex-
pressed inflammatory reactions.

The PMA in the II group was 47.88 + 1.59 points,
which was a decrease of 4.2% compared with the rates
before treatment (50.0+1.28 points); in the III group
this indicator decreased by 2.9% and was 49.89+1.01
(before treatment 51.33+1.08 points), p > 0.05.

The SBI index, in the course of our study, was: in
the II group (4.25+0.16 points), 6 patients (75.0%) had
4 points, 2 patients (25.0%) had 5 points; in the
Il group (4.56+0.18 points), 4 (44.4%) patients had 4
points, 5 patients (55.6%) had 5 points.

There was a probable improvement (by almost
5%) of the depth of probing of periodontal pockets in
patients of both study groups: in patients of the 11 group,
it was 4.76+0.16 mm against 5.0+0.13 mm prior to
splinting, in patients of the Il group — 4.97+0.10 mm
(p > 0.05) against 5.13+0.11 mm.

Mobility of teeth decreases: in the Il group
(1.63£0.18 points) the first degree was observed in 3

patients (37.5%), the second — in 5 patients (62.5%); in
the IIT group (1.56+0.18 points), the first degree was
observed in 4 patients (44.4%), the second — in 5 pa-
tients (55.6%), with a significant difference between
the groups, p > 0.05.

The index of hygienic status of splints and splint
prostheses at this stage of observation had the following
indicators: in the Il group — 1.28+0.05 points; in the 111
group — 1.3040.03 points, p > 0.05.

Six months after the overlapping of splints and
splint prostheses, the deterioration of the oral hygiene
status was observed (in the 11 group, by almost 65% to
1.914£0.04 points; in the III group, by 55.6%, to
1.93+0.03 points) in comparable values to splinting
(1.16+0.03 and 1.24+0.03 points). We believe that this
was due to the rigid immobilization of mobile teeth and
contributed to the formation of plaque. The reliable dif-
ferences of this parameter in the study groups were not
revealed. The level of hygiene (OHI - S) is considered
to be satisfactory.

Based on the data in Table 3, we note the follow-
ing. There is a decrease in PMA indices in the Il group
to values of 38.1342.18 points, or by 24% in compari-
son with the data before treatment (50.0+1.28 points);
in the III group, respectively: to 41.44+1.39 points by
19%, (before treatment 51.33+1.08 points).

According to the changes in the values of the sul-
cus bleeding index (SBI) in the II group (3.25+0.16
points) — 3 points were observed in 6 patients (75.0%),
4 points — in 2 patients (25.0%); in the 1l group
(3.78+0.22 points) — 3 points — in 3 patients (33.2%), 4
points — in 5 patients (55.6%), 5 points — in 1 patient
(11.2%) There is established a significant reduction in
other indicators of activity of inflammatory and de-
structive processes in the periodontium and expressed
positive dynamics (p > 0,05).

Clinically, in this term of research, patients noted
a significant reduction in gingival bleeding and mobil-
ity of teeth.

Simultaneous assessment of the hygiene of splints
and splint prostheses in both study groups (in the 1l
group, the indicator was 1.64+0.06 points; in the III
group — 1.5440.05 points, which increased by 24%
compared with the initial indicators and by 15%, re-
spectively, with a correlation between them in 9%), in-
dicated their satisfactory level, which is not able to
worsen the course of inflammatory and dystrophic pro-
cess in the parodentium.

According to the index criteria, the state of perio-
dontal tissues in patients with intact dentition or denti-
tion defects against the background of GP of the | — 11
degree of severity, complicated by dentofacial deform-
ities, in 12 months after the use of splints and splint
prostheses, a stable stabilization of the pathological
process in the periodontal tissues was found on the fol-
lowing results.

Oral hygiene according to the Green-Vermillion
OHI-S in the II group was 2.38+0.06 points, satisfac-
tory level of hygiene was in 5 patients (62.5%), unsat-
isfactory — in 3 patients (37.5%). In the Ill group —
2.36+0.04 points, with a proportional relation of 7
(77.8%) and 2 (22.2%) respectively, with a probable
difference between the groups within 15% (p < 0.05).
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At the same time, the growth rate of the study was due
to an increase in the plaque and the formation of su-
pragingival dental calculus.

The PMA index in the Il group improved by 8.6%
and was 34.88+1.23 points against 38.13+2.18 points
in the previous study; in the 11l group — by 4.3% or
39.67+0.93 points against 41.44+1.39 points. Patients
noted a reduction in pain in the gums. Clinically, im-
provement in gum status and gum density was observed
in almost all patients in these groups.

Immobilization of mobile teeth in study groups
provided decrease in sulcus bleeding index (SBI) dur-
ing treatment and was in the I group (2.87+0.12 points)
2 points were in 1 patient (12.5%), 3 points — in 7 pa-
tients (87.5%); in the third group (3.33+0.24 points), 2
points were in one patient (11.2%), 3 points — in 4 pa-
tients (44.4%) and 4 points — in 4 patients (44.4%), re-
spectively, in comparison with the initial data (before
prosthetics).

When probing the periodontal pockets of patients,
a decrease in depth in the 11 group by 33.0% compared
with the original data before orthopedic treatment
(5.0+0.13 mm) and stabilization of values to 3.35+0.13
mm; in the Il group respectively: 35.3%; 5.13+0.11
mm; 3.32+0.11 mm.

Evaluating the effectiveness of the orthopedic
treatment such as immobilization of mobile teeth by
imposing the splints and splint prostheses according to
the criteria for the degree of mobility of teeth, we note
that 5 patients (62.5%) in the Il group and 3 patients
(33.3%) of the Il group of teeth were fixed. The first
degree, respectively, in the Il group was observed in 3
patients (37.5%) and in the Ill group — in 6 patients
(66.7%).

Analyzing the data on the hygienic condition of
splints and splint prostheses after years of use, we note
that the least pollution structures observed in patients
of the II group (1.98+0.06 points) than patients in the
comparison group (2.09+0.06 points). However, these
data indicate not only the deterioration of oral hygiene,
which is associated with the use of removable orthope-
dic constructions, but the need for control measures and
regular professional hygiene. The value of the indicator
was estimated as satisfactory.

Conclusion: Summing up the results of clinical
examination, we note that immobilization of mobile
teeth with the help of splints and splint prostheses, by
our improved methods using thermoplastic material (111
group) as well as classic metal splints, made by conven-
tional methods (Il group), is able to improve the state
of the parodentium in the alveolar tissues at the begin-
ning of the medical treatment (in 1 month) and to obtain
a realible stabilization of the pathological process in the
long-term observation, as evidenced by the indicators
are conducted by our research methods: the depth of
periodontal pockets, the degree of tooth mobility, pres-
ence of bleeding and character of inflammatory

changes in the marginal periodontal tissues. However,
along with high aesthetic characteristics, the use of the
designs of removable splints and splint prostheses de-
veloped by us makes the increase in the effectiveness
of orthopedic treatment, on average, up to 10%, unlike
the classical methods of splinting.

Prospects for further research. The obtained re-
sults confirm the high clinical efficacy of the proposed
constructions and methods of treatment. Further devel-
opment of methods of orthopedic treatment of patients
with periodontal tissue disease and implementation in
practice will increase the effectiveness of providing or-
thopedic dental care to the Ukrainian population.
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Henucenxo M.M.
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COITAJIBHA ®PYCTPOBAHICTh B ®OPMYBAHHI AJIMKTUBHOI MOBEJAITHKHA ITPU
HEBPOTUYHUX PO3JIAJAX

Ha ocHoBi anaiizy ocobauBocTeil cy0’€KTUBHOTO CIIPUHHATTS COLIAJILHUX JIOCATHEHHb B OCHOBHUX acrieK-
Tax JKUTTENISUIEHOCTI XBOPUX HAa HEBPOTHYHI PO3JIAAN TOCITIHPKEHO OCOOIMBOCTI Ta POJIb COLiaIbHOT (pycTpOBa-
HOCTI B (hOpMYBaHHI aJJUKTUBHOI IIOBEJIIHKH B CTPYKTYpl HEBPOTUYHOI XBOpOOH. BUsiBIIEHO, 1110 XBOPI 3 aAUKTH-
BHOIO TTOBEJIIHKOIO B CTPYKTYpi HEBPOTUYHOT'O PO3JIaly XapaKTepH3yBaJIUCh OB BUCOKUM piBHEM (pycTpoBa-
HOCTI y cdepax B3a€MOBIJHOCHH: NPH TPHUBOKHO-POOIYHMX po3ianax; y cdepi BIAHOCHUH 3 IiTbMH, NPH
JIMCOLIaTHBHUX PO3Jajax Ta HeBpacTeHil — y cdepi B3aEMOBITHOCHH Ha POOOTI; a TAKOK BUSIBIISUIN BUIINHI PiBEHb
(hpycTpoBaHOCTI BIACHUM 00pa30M KHUTTS 3arajoM (TIpH TPUBOXKHO-(POOITHNX po3Nafax Ta HeBpacTeHii). Buss-
JICHO KOPEJIAIiiHI 3B’ SI3KH MK aIUKIISIMHU Ta PiBHEM COLiaJbHOI (PPyCTPOBAHOCTI, IO CAYTYIOTh MapKepaMu pPH-
3UKY Ta aHTHPU3UKY (OpMYyBaHHS IEBHUX aINKTHBHUX (JOPM TOBEHIHKH IPH HEBPOTHIHIA XBOPOOI.

Kuro4oBi ciioBa: comianbHa GpycTpOBaHICTh, aINKTUBHA MTOBEIIHKA, HEBPOTHYHI pO3IIaan

Henucenxko M.M.
I'Y « MHIIH HAMH Ykpaunwvly, 2. Xapbkos

COIIUAJIBHASA ®PYCTPUPOBAHHOCTDb B ®OPMUPOBAHUU AJI/IMKTUBHOT' O
MOBEJEHMS ITPU HEBPOTUYECKHUX PACCTPOMCTBAX

Ha ocHoBe aHanmi3a ocoOeHHOCTEH CyObEKTUBHOTO BOCIIPHSATHS COLMAIBHBIX JOCTH)KCHUH B OCHOBHBIX ac-
MEKTaX )KU3HEESITENbHOCTU OOJBHBIX HEBPOTHYECKUMH PACCTPOMCTBAMHU HCCIIEIOBAHBI OCOOEHHOCTH U POJIb CO-
HAaJIbHON (PYCTPUPOBAHHOCTU B (POPMUPOBAHUM AJJUKTUBHOIO MOBEJCHUS B CTPYKTYpE HEBPOTHYECKOU 00-
ne3Hu. BeIsBiI€HO, YTO OOJIBHBIC C /IJUKTUBHBIM MOBEICHUEM B CTPYKTYypEe HEBPOTHUYECKOTO PACCTPOMCTBA Xa-
paKTepU30BaAIKUCh 0O0JIee BBICOKUM YPOBHEM (PYCTPOBAHOCTH B cepax B3aMMOOTHOIICHHN: MPH TPEBOKHO-
(hobrueckux paccTpoicTBax; B chepe OTHOUICHHIA C IETHMU, MPH JUCCOLMATHBHBIX PACCTPOUCTBAX U HEBpACTe-
HUH - B cepe B3aMMOOTHOIICHUH Ha paboTe; a TaKKe MPOSBISUIN BHICOKUI YPOBEHb (BPyCTPUPOBAHHOCTH COO-
CTBEHHBIM 00pa3oM XM3HH B 1eJIOM (IIPU TPEBOKHO-(POOUYECKUX PAaCCTPOMCTBAX M HEBPACTEHUH). BHIsABIICHEI
KOPPEJSILHOHHBIE CBSI3U MEXAY aJUIMKIUSIMH U YPOBHEM COLMAIBbHONW (D)PYCTPUPOBAHHOCTH, KOTOPBIE CIIy’kKat
MapKepaMH pUcKa ¥ aHTUpUCKa (POPMHUPOBAHUS ONIPEEICHHBIX aJIMKTUBHBIX (JOPM MOBEACHHS IIPU HEBPOTHYE-
CKOIi 00JIE3HH.

KiroueBble ciioBa: coianbHast GpyCTPUPOBAHHOCTD, aZIMKTHBHOE MOBEICHIUE, HEBPOTHUECKUE PacCTPOii-
cTBa

Denysenko M.M.
S.1. "INPN NAMS of Ukraine", Kharkiv

SOCIAL FRUSTRATION IN FORMATION OF ADDITIVE BEHAVIOR IN NEUROTIC
DISORDERS

Based on the analysis of the peculiarities of the subjective perception of social achievements in the main
aspects of the life activity of patients with neurotic disorders, the features and role of social frustration in the
formation of addictive behavior in the structure of neurotic disease have been studied. It was revealed that patients
with addictive behavior in the structure of neurotic disorder were characterized by a higher level of frustration in
the areas of relationships: with anxiety-phobic disorders; In the sphere of relations with children, with dissociative
disorders and neurasthenia - in the sphere of relationships at work; And also showed a high level of frustration in
their own way of life in general (with anxiety-phobic disorders and neurasthenia). Correlation links between ad-
dictions and the level of social frustration are revealed, which serve as risk markers and anti-risk for the formation
of certain addictive forms of behavior in neurotic disease.

Keywords: social frustration, addictive behavior, neurotic disorders

3pocTaHHs piBHS aANKTHBHUX PO3JTAIiB B Cydac-
HUX YMOBax IpHUHMaE MacIITabH COIiajbHOI emiemil.
3’ABIAIOTECA HOBI (POPMHU aTWKTHBHUX TPHUCTpacTeH,
Bce OinmpImoi yBarm mpuBeprae mpoOieMaTHKa pPO3BHU-
TKY caMe HeCyOCTaHI[ITHUX BapiaHTiB aANKIiN (TICHXi-
YHHX, NTOBEAIHKOBHX a00, K IIe IX MO3HAYaroTh, NCH-
XOJIOTIYHUX 3QJIC)KHOCTEH, 10 SKUX HallexKaTb: 1HTEp-
HET-3aJICKHICTh, KOMIIYJIbCHBHE IepeinanHs alo,
HaBIIAaKy, HaIMipHE 3aXOIUICHHS Ni€TaMH Y1 3I0POBUM

CIOCOOOM JKHTTS, IIOTOTOJI3M, TPYAOTOJNi3M, reMO-
JIHT, CEeKCyasbHa 3alekKHICTh 1 6araro immmx [7, 10].
OxkpiM TOTO, CydacHi auKIlii 4acTo CIIOCTEPIraloThes B
paMKax iHIIWX TICUXIYHUX 1 MOBEIIHKOBUX PO3TaJIiB,
ase He 3aBXK I KiacupikyroTecs okpemo [ 1, 7]. Binao-
CHO TIO€JIHAHHA AJMKLIi Ta HEBPOTHMYHUX PO3JIALIIB B
TEOPETHYHIH IUIOLIMHI BeIeThCsl araTto HayKOBHX JIUC-
KYyCiii, IPUCBSIYCHUX MEPELyCiM MOLIYKaM €IHOCTI a0
BIZIMIHHOCTI €TiomnaToreHesy, IiarHOCTHYHUX KpUTe-
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piiB Ta Teparii, ane i TpoOIEMHU JTUIIAIOTHCS HEBUPI-
mennmu [3, 4, 5, 9]. B mpakTHUHIN ke TUTOIIHHI TTH-
TaHHS 11i PO3JIaJId JOCHTh YaCTO MPEACTABISIFOTHCS M0~
€THAaHNMH, TOOTO AiarHOCTYIOTHCS OJJHOYACHO Ta MOT-
peOyroTh mepeayciM BHBUYCHHS IMPOBITHUX (pakTOpiB,
1110 00YMOBITIOIOTH iX popmyBanus [2].

MeTa AOCHIDKEHHS — JOCIITUTH OCOOIHMBOCTI
Cy0’€KTUBHOT'O CIPUNHATTS BIACHUX COI[AbHUX JO-
CSATHCHb B OCHOBHHUX aCIEKTaX JKUTTEIISILHOCTI Ta iX
poib B hopMyBaHHI aJIMKTHBHOI MOBEIIHKUA B CTPYK-
Typi HEBPOTHYHOI XBOPOOU.

Metonu pocnimkenHs - cuctema AUDIT-—
MOMIOHMX TECTIB UISI KOMIUIEKCHOI OIIIHKM aIWKTHB-
Horo crarycy (Jinckui I. B., Minko O.1. ma in.) Ta Me-
TOIMKA JIaTHOCTHKH PIiBHS COIaJbHOI (pyCTPOBaHO-
cti JLI. Bacepmana B monudikanii B.B.boiika (Maz-
kina-Ilux LT, 2005) [6,8]. Jus oOpoOku oTprUMaHHUX
JIAHUX BUKOPHCTOBYBAJIHUCh KOMIT'IOTEPHI MPOrpaMu
Excel Ta Sttatistica 10.0.1011. (MeToau onucoBoi cra-
TUCTHKH, TIOPIBHIIBHUI aHali3 (t-KpuTepiil) Ta Kope-
JAIAHAN aHaMi3).

B nocnimkeHHi npuidHsuy yyacts 150 XBopux Ha
HEBPOTHYHI po3nanu. Po3nozin Ha rpynu nmopiBHSIHHS
3nificHIOBaBCs BimmoBimHO 10 pesynbrarie AUDIT-
MOMIOHUX TECTIB: MALI€HTH 3 anuKITissMu (20 Ta Oibine
0aliB) CKIIaJId OCHOBHI TPYNHU AOCHIPKEHH, a TaIlie-
HTH 0e3 amukiit (mo 20 6aniB) — KoHTpONBHI. Tak, 10

OCHOBHOT IpYITH YBIHIIIH: 27 XBOPUX 3 TPUBOKHO-(O-
OluHMMU po3iiagamu; 35 — 3 TUCOILIATHBHUMHU PO3JIa-
Jamu Ta 26 — 3 HeBpacTeHielo. Jlo Tpym KOHTPOIIO
yBifiIH — 22 0co0HM 3 TPUBOKHO-POOIIHUMHE pO3JIa-
mamu Ta o 20 oci® B rpymi OUCOIIaTHBHUX PO3JaliB
Ta HEBpPaCTEHil.

OTtpumMaHi aaHi 3a pesynpratamu mkanu JI.I. Ba-
ccepMaHa B HOPIBHSUILHOMY acCIEKTi JBOX TPYI Ipel-
CTaBJICHO B Tabiuwi 1. 3riJHO OTPUMAHUX PE3YJIbTATIB,
XBOPI HAa HEBPOTUYHI PO3J1au HE3AJISKHO BiJI IPYII IO-
PIBHSHHS HaiiOlbIIe OyJIM HE3a0BOJIEHI CTAaHOM CYyC-
niibcTBa (KpaiHu), caMme 3a Ii€l0 MIKalo Oyiu oTpH-
MaHI HafBHII [TOKa3HUKH HEBIOBOJIEHOCTI.

3a rpymnamMu MOpiBHAHHS OyJIM OTpHMaHi HacTy-
ITHI JaHi: XBOP1 Ha TPUBOXKHO-POOIUHI pO3Tamu 3 aau-
KIOisMA OynmH MEHII 33J0BOJICHIMH BiTHOCHHAMHU C
JIiThMU (2,29+0,27) Ta BIaCHUM CITOCOOOM >KHUTTS 3ara-
moMm (3,15+0,22), B mopiBHSAHHI 3 MallieHTaMu 0e3 aju-
kuiit (1,45+0,14 ta 2,20+0,20), npu p=0,0156 Ta
p=0,0034, BinmosigHo.

XBOpi 3 aIUKTHBHOIO MOBEAIHKOIO B CTPYKTYpi
JMCOLIIaTHBHOTO PO3JIay XapaKTepH3yBallMCh 3HAYHO
BUILIOI0 HEBIOBOJICHICTIO B3a€EMOBIZTHOCHHAMHU 3 aJIMi-
HicTpatiero Ha podoti (2,69+0,19), mopiBHIHO 3 XBO-
pumu 6e3 agukiit (2,00+0,18), mpu p=0,0194.

Tabmumsa XX — PesynpraTi 00cTeXeHHS 3a JOTIO-
MOTOI0 IIKaJH colliambHOi (pyctpoBarocti JI.I. Ba-
ccepMaHa
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Y xBOpHUX Ha HEBPACTEHIO Oyna 3adikcoBaHa aHa-
JIOTiYHA CUTYaIlisl: piBeHb HEBJIOBOJICHOCTI B3a€MOBII-
HOCHHAMH 3 aJMIHICTpaIi€o Ha poOOTi y XBOpPHUX 3
aIVKITIIMA BUSBHUBCS 3HaUYHO BUIINM (2,81+ 0,19), mo-
piBHSHO 3 XBOpUMH ©0€3 aIWKTHUBHOI ITOBENiHKH
(2,00£0,16), mpu p=0,0035. Kpim mporo, xBopi miel
TPYIH 3 aTUKI[sIMH TaKOX BiIMIYaad 3HAYHO BUIIUN
piBeHb HEBJOBOJICHOCTI B3a€MOBIITHOCHMHAMHM 3 KOJe-
ramu 1o po6oti (2,38+ 0,18) Ta 3MicTOoM cBO€i pobOTH
3arajnoMm (2,614 0,22), nopiBHSHO 3 XBOpUMH O€3 aHK-
TUBHOI OBE/IIHKY B CTPYKTYpi HeBpacreHii (1,75+0,19
ta 2,00+0,19, npu p=0,0226 Ta 0,0035, BiAmoBiIHO).

Taxo XBOpi 3 aINKTUBHOIO IOBEIHKOIO MIPH He-
BpacTeHil BUSBIISUTN 3HAYHO BUIINI PiBEHb HEBIOBOJIE-
HOCTI BJIACHUM 00pa3oM KUTTs 3araiom (3,11+ 0,22),
MOPiBHAHO 3 XBopuMH 0e3 aamkuiit (2,35+0,21), npu
p=0,0168.

Takxum 4rHOM, 32 piBHEM COIMiaIbHOI QpycTpoBa-
HOCTI XBOpi 3 aJIMKTHBHOIO MOBEIIHKOIO B CTPYKTYpI
HEBPOTHYHOTO PO3JIa/ly XapaKTepH3yBaJIUCh OLIBbII BH-
COKUM piBHEM HeBjoBoJieHOCTI ((ppycTpoBaHoCTi) y
cdepax B3aEMOBITHOCHH: INPH TPUBOKHO-(POOIUHHX
po3nanax y cdepi BiTHOCHH 3 AiTbMH, P TUCOI[IaTH-
BHUX pO3JIaJjax Ta HeBpacTeHil — y chepi B3aeMOBITHO-
CHH Ha po0OTi; a TaKOXK BUSABJISUIN BHUIIIHA piBeHb QY-
CTPOBAHOCTI BJIACHUM CIIOCOOOM JKHUTTS 3arajioM (TIpH
TPHUBOXKHO-(DOOIYHHX PO3TIaIaX Ta HEBPACTEHIT).

Pesynbratu KOpensIiiiHOTO aHai3y BUSBUIN Ha-
SIBHICTh BEIIMKOI KUTBKOCTI 3HAUYIINX B3a€MO3B’S3KIB
MK piBHEM BHPa3HOCTI aJUKTUBHOI MOBEIHKH Ta PiB-
HeM coliajbHOl ()PYyCTPOBAHOCTI, 1110 MaJld CBOIO HO-
30JI0Ti4HY crietu(iYHICTb (TadauLs 2).

Tak, mpu TpuBO:kHO-POOIYHMX po3agax Be-
JIKA KIJIBKICTh Ta HAUTICHIII Kopensiii Oyu 3adikco-
BaHi M)XK piBHEM aJMKTHBHOCTI Ta PiBHEM (PpycTpoBa-
HOCTI ¥ cpepax B3a€MOBITHOCHH: HEBIOBOJICHICTH BiJl-
HOCHHAMH 3 JIIThMH BUSIBIJIACS HATIPSMY TIOB’SI3aHOIO 3
piBHeM iHTepHeT-3anexHocTi (1=0,57; p<0,01), 3axom-
nerHssM mmoniarom (r=0,43; p<0,01), BXuUBaHHAM
ncuxctumynsatopie - (1=0,35;  p<0,05), anxoroiro
(r=0,33; p<0,01), trotrony (r=0,32; p<0,05) Ta ixi
(r=0,32; p<0,05); HEBAOBOJIEHICTh MOAPYKHIMHU BiTHO-
CHHAMH HaIpsIMy KOpeJloBaJla 3 CEKCYalIbHOIO aJIuK-
iero/muckompoprom (r=0,41; p<0,01), 3710BKUBAHHSIM
ankorojieM (r=0,36; p<0,02), a TakoX 3aXOILICHHSAM
mominroM (r=0,33; p<0,05) Ta meperisiIoM TeneBi3ii-
Hux nporpam (TB) (r=0,32; p<0,05); He3a10BOICHICTH
y BimHOCMHaX 3 OaThbKaMH BHSBHJIACS HAINPSIMY
MOB’S13aHOI0 3 3axXoIuleHHsM iHTepHeToM (r=0,42;
p<0,01) ta ankoronem (r=0,30; p<0,05); HeBmOBOIIE-
HICTh B32€EMOBIJTHOCHHAMH 3 cy0’ekrtamu npodeciiinoi
JSUTBHOCTI HANpsIMy KOPEJTIoBaja 3 3aXOIUICHHSM IIO-
niaroM (r=0,39; p<0,01). To6TO, YMM BUIIM BHUSBIIS-
BCS PIBEHb HEBIOBOJICHOCTI B3a€MOBIIHOCHHAMHU B 3a-
3Ha4YeHHX cepax, TUM OimbImmM OyB i piBeHb BHpa3-
HOCTI aOWKTUBHOI TOBEMIHKA 3a O3HAYEHHMHU
o6’extamu, i HaBmaku OKpiM IIHOTO, TICHI B3ae-
MO3B’SI3KH TaKOX Oynu 3adikcoBaHi MiX piBHEM HEB-
JTIOBOJICHOCTI BIIACHHUM CITOCOOOM YKHUTTS 3arajioM Ta pi-
BHEM aJMKTHBHOCTI 3a 00’ektamu «cexc» (r=0,48;
p<0,01), «uaii/kaBa» (r=0,43; p<0,01) «renedayeHHs»
(r=0,42; p<0,01) Ta «CHOIIMHO-CEIATUBHI PEUYOBUHI
(r=0,32; p<0,05). HeBOOBOIEHICTh BIACHOK OCBITOIO

TAKOX HAMpsSMY BHSBUIIACS TOB’S3aHOI0 3 3aXOIUICH-
HsaM 1omiaroM (r=0,42; p<0,01), a HeBIOBOJICHHS BJIa-
CHHUM TOJIOKEHHSIM B CYCITUIBCTBI — 3 CEKCYaIbHUM JIH-
ckompoprom/amukmiero (r=0,39; p<0,01). Oxpemoi
yBard 3acilyrOBYIOTh HETaTHBHI KOPEJLAIiiHI 3B S3KH,
sIKi 3a(piKCOBaHO MiX piBHEM HEBJOBOJICHOCTI IPOBE-
JICHHSIM JTO3BLLISA Ta 3JI0BXKUBAHHAM ajikorojiem (I = -
0,36; p<0,02); bpycTpOBaHICTIO BIACHUM MaTepialib-
HUM CTAHOBHIIEM Ta 3JIOBXHBAHHAM YHTaHHIM (I= -
0,35; p<0,02); HEBIOBOJCHHSAM CTAaHOM CYCILIILCTBA Ta
momniarom (r= - 0,33; p<0,05); HEBIOBOICHHIM 3MiC-
TOM BJIACHOI pOOOTH Ta 3JIOBKUBAHHSM MCHUXOCTUMY-
nsTopamu (r= - 0,33; p<0,01), pobororomizmom (r= -
0,32; p<0,05) Ta amkoronem (r= - 0,32; p<0,05). Bixmo-
BiJIHO 10 OTPUMAHUX J]AHUX, YUM BHUIIUM € PiBEHb He-
BIIOBOJICHHS JaHWMH c(epaMH CBOTO COIaJIbHOTO
JKHUTTSI, THM MEHIIMM BUSBJISETHCS PIBEHb BHUPA3HOCTI
AJIMKTUBHUX (HOPM MOBEIHKU 3a MepeiueHIMHU BHIIE
00’€KTaMHu, 1 HaBIAKH.

Y XBOpHX Ha AMCOLIaTHBHI Po3Jaan HalTiCHIIII
B33a€MO3B’SI3KH Ta X HaHOLIbIIA KUTBKICTh Oysn 3adik-
COBaHi MiX piBHeM (ppycTpoBaHOCTI B3a€MOBITHOCH-
HaMH 3 aJIMIHICTpaIli€l0 Ha POOOTI Ta 3JIOBKHUBAHHAM
niTrounx opra"igaux cnoiyk (JIOC) (r=0,38; p<0,02),
xero (r=0,36; p<0,02), momiarom (r=0,332; p<0,05),
koM totepHAME irpamu (r=0,30; p<0,05) Ta mcuxoc-
TUMYIISITOPAMHE; a4 TAKOXK PIBHEM HEBIOBOJICHOCTI BJa-
CHHUM TOJIO)KEHHSIM B CYCIIIBCTBI Ta 3JIOBXKHUBAHHIM
ankoroueM (r=0,42; p<0,01), JIOC (r=0,29; p<0,05) ta
cekcoM (r=0,28; p<0,05). Kpim Toro, y [ux XBopux He-
BIOBOJICHICTh MaTepiajibHUM CTaHOBHUIEM Oyna Ha-
npsMy OB’ sI3aHa 31 3JI0BKUBAHHIM CHOIIIHO-CeIaTh-
BHUMU peuoBnHamu (r=0,37; p<0,01) ta nuckomdop-
ToM B cekcyanbHid chepi  (r=0,28; p<0,05);
(GpyCTPOBAHICTH BITHOCHH ¢ OaThKaMU TAKOXK 3 CEKCY-
ATBHUMHU auKIissMu/ tuckomdoprom (r=0,36; p<0,02);
HE3a/I0BOJICHICTh BIJIHOCHHAMH 3 IPY3SMH/3HAHOMUMU
31 3I0BXHUBaHHAM KaHaOiHOiAiB (r=0,32; p<0,05); HeB-
JIOBOJICHHSI TPOBEICHHSAM JIO3BIILIS 31 3JI0BXKHUBAHHAM
CHOIIMHO-CETaTUBHUMHA pEYOBHHAMU (r=0,33;
p<0,05). HeratuBHi KopemnsiiiHi 3B’s13ku Oymo 3adik-
COBaHO MIXK HEBJOBOJICHICTIO c(hepor0 MEAMIHOTO 00-
CIIyTOBYBaHHS Ta TIOTIOHOMamiHusM (= - 0,28;
p=<0,05). ToO6TO Y1M BUIIIUMH BUSIBIISIFOTHCS MOKA3HUKH
(GbpycTpOBaHOCTI 32 I1i€0 CHEePOro THM MEHIIIOO € BipO-
TigHICTh GOPMyBaHHS TIOTIOHO3AIEKHOCTI, 1 HABIIAKH.

Y XBOpHX Ha HEBPACTEHiI0 HANUTICHIII IIPsIMI KO-
pensiiiHi 3B’13kH 0yJ10 3a(hikcOBaHO MiXK HEBIOBOJIE-
HICTIO OCBITOI0 Ta 3J0BXKHMBAaHHIM KaHaOIHOIIIB
(r=0,41; p<0,01) Ta Tr0TRIOHOM (r=0,40; p<0,01); Ppyc-
TPOBAHICTIO B3a€MOBITHOCHHAMH 3 aIMIHICTpAIlI€I0 HA
poboTi Ta 3IOBXKUBaHHAM POOOTO/HABYAHHIM
(r=0,40; p<0,01), i 10 TOrO K 3JIOBKMBAHHIM iXKEIO
(r=0,32; p<0,05), cexcyaabHUM TUCKOM(OPTOM/aIHK-
mieto (r=0,30; p<0,05); HEBAOBOIEHICTh BiTHOCHHAMU
3 miTbMH — 31 3y0BKuBaHHSAM untaHHsMm (r=0,39;
p=<0,01) Ta ixero (r=0,32; p<0,05); bpycTpoBaHicTh Bi-
JTHOCHH 3 OaTbKaMu — 31 3;10BkuBaHHsIM ixero (r=0,36;
p<0,01); BigHOCHH 3 APY35IMH — 3 aJTUKTUBHICTIO B CEK-
cyansHiil cdepi (r=0,33; p<0,05); a BimHOCHH HOZX-
PYXOKS - 3 aAMKTHBHICTIO B cekci (r=0,31; p<0,05) Ta
guranHi (r=0,31; p<0,05).
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OkxpiMm TOrO, piBEHb HEBJOBOJICHHS 3MICTOM pO-
00TH y XBOPHX L€] rpyny HapsiMy KOPEIOBaB 31 3710~
BxuBaHHAM unTaHHEAM (r=0,33; p<0,05), a HeBmOBO-
JICHHSI BJIACHUM CIIOCOOOM KUTTS - 31 3JI0B)KMBaHHSIM
gaem/kaBoio (r=0,35; p<0,02).

3BOpPOTHI KOpeJsinii 3 BUCOKMM PiBHEM JIOCTOBIp-
HOCTi Oynmu OTpHMaHI MiX piBHEM (pycTpoBaHOCTI
CTaHOM CYCIiIbcTBa Ta mepersiagoM TB (r = - 0,43;
p<0,01) i momninrom (r = - 0,37; p<0,01). To6TO, UM
BUILUM € PiBEHb HEBJIOBOJICHHS CTAHOM CYCIIJIbCTBA,
THM MEHIIOKO € CXMJIBHICTH JIO 3JIOB)KUBAHb NEPETIIsi-
noMm TB Ta moninrom y XBopux Ha HeBpacTeHier. He-
BJIOBOJICHICTb MOXIIUBICTIO MTPOBOJIUTH BiAIYCTKY Ta-
KO’K 3BOPOTHIM YHHOM OyJia TOB’s13aHa 31 3JI0BKHUBaH-
HiM TB (r = - 0,34; p<0,05) Ta momniarom (r = - 0,33,
p<0,05). ToOTO , y XBOpHX, 1110 OYJIX HE3a0BOJICHI MO-
JKJIMBICTIO TIPOBOJUTH BiIITYCTKY BUSIBIBDINCS HH3BKI
MOKa3HUKH PiBHS 3JI0BXKHMBaHb TB Ta moniHrom.

TakuM YMHOM, 32 pe3yJIbTaTaMy aHaJli3y 0coOIu-
BOCTEH coliajibHOT ()PYCTPOBAHOCTI BCTAHOBJICHO, 1110
XBOpIi 3 aIMKTUBHOIO MOBEIIHKOKO B CTPYKTYpi HEBPO-
TUYHHX PO3JIAJIiB XapaKTePU3yBaINCh OLIbII BUCOKHM
piBHeM ¢pycTpoBaHOCTI ¥ cepax B3a€MOBITHOCHH:
NPU TPUBOXKHO-(POOIYHMX po3nanax —y cdepi BiJHOCHH
3 JITBMH, IPH AUCOLIIATHBHUX PO3NIaiax Ta HeBPACTEHIl
— y cdepi B3aEMOBIHOCHH Ha POOOTI; a TAKOXK BHSIB-
JSUTH BUIIAN PiBEHB (PPYCTPOBAHOCTI BIACHUM CIIOCO-
OOM KHUTTS 3arajioM (IIpy TPUBOXKHO-(OOIYHHUX po3ia-
JlaX Ta HEBPACTCHii).

BusiBiieHa Benuka KilbKiCTb, SIK IPSIMUX Tak i 3BO-
POTHHX KOPEJSILIHHUX 3B’SI3KiB 3 BUCOKUM CTYIICHEM
3HAYYIIOCTI MK PiBHEM COIiaJbHOT (PPyCTPOBAHOCTI B
neBHUX chepax Ta KOHKPETHUMH BapiaHTaMU aIuKIIiH,
10 MAfOTh CBOKO CIICIU(IUHICTh B 3aJIE)KHOCTI Bif Po-
PMH HEBPOTHYHOTO po3naay. OTprMaHi HeraTHBHI KO-
persuii € MapKepaMH aHTUPU3HKY, & TIO3UTHBHI — Map-
KepaMH pH3HKY (OpMyBaHHS IEBHUX aJUTUBHUX (opm
HOBEiHKH, 1[0 HEOOXiTHO BUKOPUCTOBYBATHU IIPU PO3-
poO1LIi KOPEKLiHO-TPO(ITAKTUYHUX 3aXO/IIB.
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JEYEHME IO WIN3APOBY BOJIBHBIX C TEPEJIOMAMMU KOCTEM I'OJIEHU B
CTAIIMUOHAPHBIX U AMBYJIATOPHBIX YCJIOBUAX

AHHOTaNUA

Heab. AHaIM3 MPUYHMHEI CYIIECTBEHHOTO YBEIMUEHUE CPOKOB (PUKCAIIMM KOCTHBIX OTIIOMKOB ITOCIIE TIepe-
BOja OOJFHBIX C TPAaBMaMH KOCTEH TOJICHH Ha aMOYJIaTOPHBIN PEKUM JICUCHHS.
Metoauka. Y 156 G0JBHBIX C 3aKPBITHIMU IEPEIOMaMHU KOCTEH TOJIEHH MPH JISUeHUHU 10 MeToxy Mnmzaposa

B CTAIlMOHAPHBIX YCIOBHUSAX CPOK (PHKCAITMHM OTJIIOMKOB cocTaBui 59+1,4 cytok, uro Ha 42% MeHbIe, 4eM Ipu
JICYCHUH B aMOYJIaTOPHBIX ycloBUsX (24 den.). B o0eux rpymmax y OOJBHBIX TCH30METPUYECKH ONpEAesiach
MHUKPOTIOJBI)KHOCTh KOCTHBIX OTJIOMKOB IpH (DYHKIIMOHAFHOM HAarpyXeHUH KOHe4dHOCTH. C IOMOIIBIO TecTa
SF-36 uccnemoBaHO Ka4ecTBO JKU3HU, IO pa3Maxy M3MEHEHUIH CKOPOCTH KPOBOTOKA MO CPEIHUM MO3TOBEIM ap-
TEpUsIM MpH Ipodax ¢ pabOTOH MBIIII KHICTEBOTO XBaTa OIICHUBAIOCH COCTOSTHUE ayTOPETYIISAIUH [IEHTPOB T'OJIOB-
HOT'0 MO3ra.

PesyabsTaTnl. OOHapYKEHO, YTO MPH MEPEX0e Ha aMOyIaTOPHEIA PEXUM C 15-r0 THS JIeYeHUs Y OONBHBIX
CHMIXXACTCA MMOKa3aTeJIb Ka4€CTBA )XKU3HU U CYIIECTBEHHO BO3PACTACT JJIMTECIIbHOCTh IEPHOJIa (I)chaupm OTJIOMKOB
KOCTH BCJIEJICTBHE HapYIICHUS aJJeKBATHOCTH ayTOPETYIIAIINH MO3TOBOTO KPOBOTOKA MPH (PYHKIIMOHATIFHON MBI-
MIeYHOU mpooe.

KuioueBble ci1oBa: mepesioM Kocteid, Meron Mnu3apoBa, aMOyJIaTOpHBIN PEKUM, Ka4eCTBO JKU3HHU, ayTope-
TYJISIIHAS MO3TOBOTO KPOBOTOKA.
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TREATMENT BY ILIZAROV PATIENTS WITH FRACTURES OF SHIN BONES IN INPATIENT
AND OUTPATIENT SETTINGS

Abstract

The aim of the study is to analyze the reasons for the significant increase in terms of fixation of bone frag-
ments when transferring patients to outpatient treatment. In 156 patients with closed fractures of the bones of the
lower leg during Ilizarov's treatment under stationary conditions, the period of fixation of fragments was 59 + 1.4
days, which is 42% less than in out-patient treatment (24 people). In both groups, the microscopic mobility of bone
fragments was determined tensometrically in patients with limb functional loading. With the help of the SF-36
test, the quality of life was examined, and the state of autoregulation of the centers of the brain was assessed in
terms of the range of changes in the rate of blood flow along the middle cerebral arteries in cases of muscle
grasping. It was found that when switching to an outpatient regime from the 15th day of treatment, the quality of
life index decreases in patients and the duration of the bone fragments fixation period significantly increases as a
result of a violation of the autoregulation of cerebral blood flow in a functional muscle sample.

Keywords: fracture of bones, Ilizarov method, outpatient regimen, quality of life, autoregulation of cerebral

blood flow.

Jnst obecrieueHs OKa3aHUsl BHICOKOKBaIN(UIIN-
POBaHHOW MEJIHMIMHCKOW MOMOIIM KaK MOXHO 0OJb-
[IEMY YHCITy OOJBHBIX C MOBPEXKACHUSIMH KOHEYHO-
CTCH, a TaKKe TMOBBIIMICHISI XUPYPTHIECKON aKTHBHO-
cTH Bpaued ~ MUHHCTEPCTBO  3APaBOOXPAHCHUS
PEKOMEHIIyeT COKpAIlaTh UIUTEIFHOCTh MPEeOBIBAHMS
OOJIBHBIX B CTAIIMOHAPHBIX YCIOBUAX 70 16 e [1].

W3BecTHO, 94TO (QYHKIIMOHATBHBIE CHCTEMBI JKH3-
HeoOecIieueHnsT y OOJBHBIX B MEPBYIO HEIENIO IOCIe
MEepPeIoMOB KOCTel KOHEYHOCTH HE B COCTOSIHMM KOM-
MEHCUPOBATh BO3HMKAIOIIUE NMPH XOJb0€ CyIIECTBEH-
Hele Qu3nonornyeckue caspuru [8]. Hampumep, B
MEePBYI0 HENENI0 II0CIe OCTEOCHHTE3a MUHYTHBIN
00BEM ceplia yBEIMIUBACTCS, a KaITWJIISIPHBIN KPOBO-
TOK TOBPEXACHHOW KOHEYHOCTH CHMXAETCS, BpeMs
KOMIICHCAIIMH 3aI0JDKHOCTH TKaHeH MO KPOBH IIPH
MPOBENICHUH (PYHKIMOHATBHOW HINEMHYECKON MPOOBI
nocturaet 108% OT JUIMTENBHOCTH NEPUOAA OKKITFO3UU
aprepuii. Bo BTOpyr0 HeIemo mocie TpaBMBI BpEMs
KOMIIEHcalu cHkaercs 10 94%. Yepes 3 Henenu no-
ClIe OCTEOCHHTE3a YCKOpSCTCS KaNWUISIPHBIA KPOBO-
TOK, CKOPOCTh KOMITEHCAIIUY HUIIEMHYECKUX CIIBUTOB B
TKaHAX CYIIECTBEHHO BO3PACTaeT, CyTOYHAS JIOKOMO-
TOpHAsI aKTUBHOCTh HAYMHAET MPEBBIIIATh 2 KM [4].

3aMe4eHo, YTO TEPeBOJ| TPaBMATOIOTHUYECKUX
OOJBHBIX B YCIOBUSX JieueHHs o Mnm3apoBy Ha amOy-
JIATOPHBINA PEKUM MPUBOJUT YBEIUUECHHIO IITUTENLHO-
cti nepuona ¢ukcanuu. PeanpHas NPOIOIKUATEINB-
HOCTh (PHIKCAIIMK OKa3ajiach OOJbINE PEKOMEHIOBaH-
HOTO aBTOPOM MeETOJa JIEUEHUS ONTHUMAIbHOTO
nepuoa B 54 cytok [2]. U3BeCTHO HECKOJIBKO MPUUUH
TAKOW 3aJePKKH: OOJBIIAE WHTEPBAIBI MEKIY ITOCE-
HICHUSIMH OOJILHBIMH TpaBMaToJioTa (2 HeJenn), Hapy-
nIeHus1 OONBHBIMH pEXHMa JIeYeHHs, Oojiee Mo3/IHee
CHATHE BpadoM ammapara MmuzapoBa. OTH (GaxTopsl
HOCSAT OpPTraHM3allMOHHBIA XapaKTep, XOTS U MOTJIH T10-
BIIHATH Ha JUINTEIFHOCTH ITepHoia (GUKCAINH.

Bo3uukia HEOOXOAMMOCTh KOJIMYECTBEHHOIO
O0OBEKTHBHOTO aHaJHM3a AMHAMHUKH IOKas3arened Ouo-
MEXaHUUECKUX CBOICTB KOCTHOTO pereHepara B Ipo-
Lecce JICUEHUsl.

OnucaHbl pa3IunYHbIC OMOMEXaHUYECKHAE METOIBI
OLIEHKU JKECTKOCTH pereHepara kocTeil ronenu [12,

13]. UsBectHO ycTpoiictBo Orthometr, paspaboranHoe
kommnanueit Orthofix, u npumensoIeecs s uccieno-
BaHMs MMOJATIMBOCTH pereHepara auadusa OOJIbIie-
0epII0BOif KOCTH Ha H3TUO MOCIIe IEMOHTAaXa alapaTa
BHemHeH (uxcaruu [10].

B mamem nayunom LlenTpe paspaboraH cmocob
MIPKU3HCHHOW OIICHKH JKECTKOCTH (PUKCAIUU KOCT-
HBIX OTJIOMKOB B amlmapare BHEIIHEH (UKcalnu, KOTO-
PBIIt OCHOBaH HA TCH30METPHUECKOM OTIPEICIICHIH U3-
MEHEHHSI PACCTOSIHUS MEX]y CIUIaMU armapara Mim-
3apoBa, BBIXOJIIMMHU W3 KOCTU BBILIE M HUXKE 30HBI
MOBPEXICHNUS, TP aKCHAIBHOM CTYIIEHYaTO BO3pacTa-
I0IIel Harpy3ke Ha KoHeuHocTs [7]. ITpu aToM MuKpO-
HOJBWKHOCTh OTJIOMKOB B TI€PBBIC HEJENN JICUCHUs
OTIpEJIeNIAETCS )KECTKOCThI0 UX (PUKCALMHU ammapaToM
Wnm3apoBa, a B IOCIEYIONINE CPOKH - OHOMEXaHUIC-
CKUMH CBOWCTBaMH 00pa3yIOIIETrocsi KOCTHOTO pereHe-
parta [6].

I'umote3a Bo3pacranue cpokoB (HUKCAAU KOCT-
HBIX OTJIOMKOB B YCIIOBHSX JICYCHHUS OONBHBIX B aMOy-
JIATOPHBIX YCIIOBHAX SBISICTCS CIICACTBUEM HealeKBaT-
HOH peaKIMi COMAaTOCEHCOPHBIX IIEHTPOB T'OJIOBHOTO
MO3ra MalueHTOB MOCJIe TPaBMBI B YCIOBUSAX PaHHETO
YBEJINYEHHUS IOKOMOTOPHON aKTHBHOCTH.

Heas ucciaenopanusa. AHaIN3 NPUYMHB CYIIe-
CTBEHHOTO YBEJMYECHHE CPOKOB (DHKCAI[MH KOCTHBIX
OTJIOMKOB TI0CJI€ NepeBosia OOJIBHBIX C TpaBMaMu KO-
CTE€H TOoJICHH Ha aMOYJIaTOpHBIH PEXHM JIedeHUE, B
YaCTHOCTH OLICHHUTH a/IeKBATHOCTh MEXaHHU3Ma ayTope-
T'YJISIIIMA MO3TOBOTO KPOBOTOKA B YCIIOBHSAX IPUMEHE-
HUSI QYHKIIMOHAIBHBIX MBIIICYHBIX TPOO.

Marepuan u MeTOaBI HCCTeJ0BAHMS

O6cnenoBano 2 rpynmnbl OonbHBIX. [lepByro co-
cTaBwM 156 mamueHToB B Bo3pacTe oT 17 mo 63 mer
(39+1,2) ¢ 3akpeITEIMH TUAQU3APHBIMH TIEpPETIOMaMHI
KOCTEH rOJIEHU B IMHAMUKe JieueHus 1o MnusapoBy B
crannonape xinmHEKe PHIL «BTO» B mepmox 1980-
1990 rogoB. Bo BTOpYyIO rpymiTy BOIIUT X CBEPCTHUKH
(24 gemn., 42+2,2 Toxa) ¢ TaKoO# ke MATOJNOTHCH B Iie-
puon neuenuss B 2012-2016 roapl. Ilaumentsr 2-it
rpynmnsl, HauuHas ¢ 10-15 nHs mocie TpaBMBI, JIe4H-
JICh B aMOyJIaTOPHBIX YCJIOBHSIX.
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VY BCcex MalueHTOB ONpPEAeIIaCh MUKPOTIOIBUXK-
HOCTB OTJIOMKOB OOJIBIIIEOCPIIOBOI KOCTHU MPH J03UPO-
BaHHOM, CTyIIeH4YaTo Bo3pacTaromeM 1o 10 xI'c akcu-
ANBHOM HarpyxeHuu koHeuHoctH [7]. Ilpu ucmnosns3o-
BaHWM TEH30CTAHIIMK W  BOJIbTMETpa B7-73/1
(benapycb) perucTpupoBagoch U3MEHEHHE CUTHala
TEH30/IaTYMKa C TPEABAPUTEIHHO HANPSDKEHHOH TIpY-
>KUHOM, MO3BOJIAIONIEE C TOYHOCThIO | MKM ompese-

JIUTh U3MEHEHHE PACcCTOSHUS MEX]Y CIHLIAMH, BBIXO-
JSIIIMMU M3 KOCTH BBIIIE M HWDKE 30HBI IepesioMa
(puc.1)

C mnomouipio yabTPa3ByKOBOH JOMIUIEPOBCKOM
ycTaHOBKH «AHrHoanH- 2KM)» onpenensiiace TuHEH-
Hasi ckopocTh kpoBoToka (CK) nmo cpegHuM MO3rOBBIM
aprepusiMm (CMA) o u mocie BBIMOTHEHUS (DYHKIIHO-
HaJIbHOI MPOOBI C TTOCIIeI0BATEIbHON PabOTON MBIIII]
KHCTEBOTO CXBaTa Ka)KIOW CTOPOHBI (CKMMaHHUE 3Ja-
CTHYHOTO JCMaHAepa).

Puc. 1. Cxema pacnonosicenus usmepumensHo2o ycm-
poticmea Ha cnuyax annapama Hauzapoea u 2oneHu
Ha HANOJIbHLIX 6ECaX.

Puc. 2. Cxema ycmpoticmea menz00amuuxa u Quk-
camopa Humu.

Craructuueckas o0paboTKa pe3ysbTaToOB HCCIe-
JIOBAaHWH TPOBOJMIACE C MOMOIIBIO TTAKEeTa aHaINu3a
naunbix «Microsoft Exell-2010. B Tabnunax mnpuBe-
JICHBI CpelHUe 3HAYCHUs IOKa3aTeNnell U CpeJHEeKBaI-
partudeckas ommbka (M+m). [Ipu aHanmse qUHAMUKH
W3MEHEHHUs MoKa3aTeNneil MPUMEHsUIH METOJBI Koppe-
JISIIIMOHHOTO U IMHEWHOT'O PErpecCHOHHOTO aHan3a (C
o00o03HaueHNEM KO3 UIMEHTA THHEHHON KOPPEIAIINT
r unu uHaekca aetepmuHanuy R?). JIng oneHKu craTu-
CTHUYECKOH 3HAUYUMOCTH PA3IUYUN PE3yIbTaTOB IBYX
HE3aBUCHMBIX BBIOOPOK HCIIOIB30BaNN  t-KpUTEpHit
CrelofeHTa.

PesysbTaTa nccienoBanus

Y GonbHBIX 1-# TPYNIBI B IIEpBbIE HEJETH MOCIIE
OCTEOCHUHTE3a BBISBIECHA JIMHEHHAs KOPpENALUOHHAs
B3aMMOCBS3b MEXKIY ITOKa3aTEeIIMI MUKPOIIOABHKHO-
CTH KOCTHBIX OTIIOMKOB (L, MKM) ¥ [UTHTETBHOCTHIO TIe-
puona ¢ukcammu (T, cyTkm):

T=0,12*+51,36;

UeMm MeHbIIE MHKPOIOABM)KHOCTH, OMpeJelsie-
Masi TOYHOCTBIO PENO3HIMH U HaI&KHOCTHIO (hHKCa-
IIMM OTJIIOMKOB T'OJICHH, TeM OBICTpee HaCTyMajo cpa-
mieHne koctu. CpeaHss MpoAOKUTEIBHOCTD Meprosia
(uKcaMu KOCTHBIX OTJIOMKOB cocTaBmia 59+1.4 cy-
TOK, JUTATEIIEHOCTH YTPATHl TPYAOCTOCOOHOCTH — 9743
CYTOK.

PaccmoTpenue cpegHuX 3HaUYeHHWM TMOKa3aTenei
(GYHKIMOHAIBHOW HArpy3KH Ha KOHEYHOCTh M BEJIH-
YHHBI MUKPOIIOIBH)KHOCTH KOCTHBIX OTJIOMKOB y 00JIb-
HBIX 1-# rpynmsl ¢ BAHTOOOpAa3HBIMHU TIEPEIOMAMU de-
pe3 3 Henenu JedeHust Uy OOJBHBIX 2-i TPYIIIEI ToCTe
OKOHYAHHUS CTallMOHAPHOTO IepHoja JEeUCHUsS] HE BbI-
SIBUJIO CTaTUCTUUECKH 3HAYMMBIX pasinuyuid (Tadum. 1).
To ecTb KauecTBO OKa3aHHs TPABMATOJIOTHMYECKON IMO-
MOIIH OBUIO BEICOKHM B 000MX ciIydasix. XOTs MHKPO-
TIOJIBIYKHOCTB OTJIOMKOB y OOJIBHBIX 2-# IpyNIIbl Obl1a
OoJipllle, pacyeT ITOKa3bIBaeT, YTO 3TO pa3iuyuue He
MOTJIO JaTh MPHOaBKy B CPOKAX JICUEHHUS Oojiee 5 THEw.

RZ=0,877.
Tabnmna 1. YcpeaHeHHbIe IOKa3aTeNH JISYeHUH 00JbHBIX | 1 2 Tpymnn
Bun nepenoma Yucno Bospact Cpoxk neuenuss | Harpyska Ha xoHe- Muxponoza-
HaOI. (ropr) (tan) yHOoCTh (KI[) BIKH. (MKM)
1 rpymma 99 39+1,1 22 £1,8 28 £1,5 73 +£7,2
2 rpymma 24 42 +£22 22+3.8 33422 98+16,1
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Tem He MeHee, 0 cpaBHEHHUIO ¢ qaHHbIMA 1990
rojia CpoKH (pUKCAIMH OTIIOMKOB BO3POCIIH IIPU BUHTO-
00pa3HbIX Tepenomax Ha 45%, a pHU OCKOIBYATBIX —

Ha 90% (puc. 3). [IpuumHO# yBeNMUEHUS UTHTEIHHO-
CTH nepuoja GUKCALUU MOTJIO CTaTh CHUIKEHHE Peak-
TUBHOCTH OpraHu3Ma OOJIbHBIX BCJEJCTBUE yXY/ILIe-
HUSA KadecTBa xu3HM mocie 1990 rona [8].

60
50

Mepuopa pukcauum
(AHn)

100 [ [0=-0013x+76,3x- 152098x + 1€+08 |~~~ """ =T
R?= 0,990 ~ A TA,
0 - ————— P
B = 0,66x - 1256,7 /A
80 | -| R=0497 A}/ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
70 A

40 !
1981 1986

1991

1996 2001 2006

lfoabl

Puc. 3. Junamuxa orumenvhocmu nepuooa gpuxcayuu KOCMHbIX OMAOMKOS
¥V OOIbHBIX C OCKOLYAMBIMU U BUHMOOOPAHBIMU
nepenomamu Kocmetl 201eHu

W3BecTHO, 94TO HA ITUTENEHOCTD JIEUECHUS OKa3bl-
BaeT BIMSHHE BO3pacT OONBHBIX. Y OONBHBIX |-
TPYIIIBI C TOBBIMICHHEM Bo3pacTa (A, TOJbI) JUTUTEIb-
HOoCcTh mnepuoga ¢ukcauuu (T, THH) CTAaHOBUIACH

Gonbore: T=49,2+0,345*A; R?=0,863. Tem He MecHee,
B Bo3pacTHOM nepuo ot 20 10 45 et KOIUYECTBO MPO-
XKHTBIX JIET HE OKa3bIBAJO BIMSIHUS HA JUINTEIHHOCTH
nepuona gukcanuu (puc. 4).
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Puc. 4.
Bospacmuas ounamuxa orumensrocmu uxcayuu KOCMHbIX OMIOMKO8 )
bonbHbIX ¢ mpasmamu eoaeHu -1 epynnoi.

VY OonpHBIX 2-ii TPyNITBI yBETHYEHHE BO3pacTa
OKa3bIBAJIO OOJIBIIIEE BIMSHUE HA TPOJIOJDKUTEIEHOCTh
(T, cytkm) nmepuona ¢UKCaMyu KOCTHBIX OTJIOMKOB B
anmapare Mnusaposa: T=55,7+0,55*A; r=0,752. Cpoxk
(ukcarm paBHsUICS B cpenHeM 93 cytkam. B mox-
rpymre 10 30 JeT mpUpoCT MUKPOTIOABUKHOCTH, CBS-
3aHHOW C KpaeBOW pe3opOIinell KOCTHBIX OTIOMKOB U
OKOHYaHHEM KaTaboJIMueckoil (a3bl pereHepanmy,
HacTynan Ha 19 cyTku nedenus, y naiueHnTtos a0 50 et
u ctapue 50 net — coorBeTcTBeHHO Ha 30 1 33 cyTku
neproia GpuKcaluu.

AHanu3 TUHAMUKYA MUKPONOJBIXKHOCTH OTJIOM-
KOB KOCTEH T'OJICHH B TIpOIlecce JICUeHUsT OONbHBIX 1-i
TPYNIBl BBIIBIJI NPAaKTHYECKH JIMHEHHYIO 3aBUCH-
MOCTBH OT CPOKOB (prKcaIm ¢ OKOHYaHHEM B paioHe

60 mHeit (puc. 5). Y OOJBHBIX 2-# TPYIITEI TOCTE Tepe-
X0fla Ha aMOyJaTOpHBIA pexuM JedeHus c¢ 15 mo 60
JHYU BEJIMYMHBI MUKPOIIOJIBMKHOCTH y OOJBIIMHCTBA
OONBHBIX MPAKTHYECKH HE CHIDKAJINCH, U JIUIIb 3aTeM
(o Mepe KOMITaKTH3aIMs pereHepara) MpOUCXOIIIIO
nx cHIkeHne. Cpok mpuOIKeHUs TTOKa3aTeNss MUKPO-
MTOJIBM)KHOCTH K 3HAYCHHUAM MeHee 25 MKM, 10CTaTOd-
HBIM JUIS1 IPEKpalieHust (GUKcalyy, pu 3TOM Bo3pac-
tan Ha 90%. Tem He MeHee, y OTJeNbHBIX OOJBHBIX 2-
i Tpynmel HNEpBOTO B3pOCIOr0 BO3pacTa AMHAMUKA
CHIW)KEHHS MMKPONOJABIKHOCTH, (PYHKIMOHAIBLHOTO
Harpy’>keHusi KOHEYHOCTH U CPOKOB (PUKCAINH MPAKTH-
YeCKHM HE OTJIMYaslach OT TOKa3zareseil OonbHBIX 1-i
TpYIIIBL.
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Puc. 5. ﬂMHaMMKa MUKpOHO()@quCHOCmu KOCMHbBIX OMJIOMKO6 npu jiedenuu
601bHbIX C nepeiomom Kocmell 2oneHu npu jedyeHuu 6 cmayuonape u 6 no-
JUKITUHUKE.

Ecmu anmutenpHOCTh mepuoaa (GpUKcalii Hayu-
HaJla MpeBbILaTh 67 JHEHN, MPOUCXOAUIO COKpaIlEHUE
JUITEJIGHOCTH TOCIIEAYIOMEro mepuoja (GyHKIHO-

HalIbHOI peabmiuTanuu (puc. 6). OToT BakT NOATBEp-
XKIIaeT TOJIOKEHNE O TOM, YTO B Tporiecce (pukcannu
KOCTel KOHEYHOCTH OCYILECTBIISIETCS HE TOJIBKO JIede-
HHE, HO U (YHKIIMOHAILHOE BOCCTAHOBIICHHE.

o (6} R=-0,032 + 476f- 113
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Puc. 6. Bzaumocessb onumensHocmu nepuo0oé pukcayu u QYHKYUOHALbHOU
peabunumayuu OOIbHBIX

O0cy:xaeHune pe3yabTaTOB UCCJIEAOBAHMUS

Ha npotsoxennn nocnegaux 80 €T OTHOMIEHHUE K
PEXUMY JI€UCHHST OONBHBIX HEOTHOKPATHO MEHSIIOCH.
PykoBoAcCTBysiCH ~ yuyeHMEM  INKOJBI  aKaJeMuka
N.I1.ITaBn0OBa 0 1e4eOHOM NIEHCTBUN OXPAHUTEIHHOTO
TOPMOJKEHHS, B CEPEMHE MPOIIOTO CTONETHS IS Ta-
IIMEHTOB CO3/1aBaJI OCOOBIH, A SN PEXKUM TTOKOS,
U30JILUY, TUIIUHBI, & TAK)KE CHA HE TOJIBKO B HOUHOE,
HO ¥ B JHEeBHOE BpeMs. C MOsBIEHHEM HOBBIM CPEJICTB
YIPaBIEHUS PETYIATOPHBIMUA CUCTEMAaMU OpPraHHU3Ma,
BBICOKOTEXHOJIOTHYECKUX ONepaIuid, HaA&XHON (PHK-
CalMy KOCTHBIX OTIOMKOB € IIOMOIIbI0 annapaTa Minu-
3apoBa TPABMATOJIOTH MPEAIIOYUTAIOT PEKOMEHIOBATh
paHHIOID MOOWIM3AIMI0 OOJBHBIX, (PYHKIMOHAIBLHOE
Harpy»keHrne KOHEYHOCTEH, Iepexo/l Ha JOJICIHBAHNE
MalMeHTOB B aMOyJIaTOpHBIX yciaoBusx [11]. Jleuenue
B aMOyJIaTOPHBIX YCIIOBHSX MPH MPUMEHEHUH METo1a
Mnu3apoBa pekOMEHI0BaHO K BHEAPEHUIO B MIPAKTUKY
B 1987 rony, HanpuMmep, TpH TICEBI0APTPO3ax U Iepe-
nomax kocted ronenu [3]. Ilpu nedyeHun mo mertony
WnuzapoBa manueHTsl 1 1 2 B3pOCIOro Bo3pacTa yxke
gepe3 2-3 Heleau OCIe OCTEOCUHTE3a MOT'YT XOIUTh C
Harpy3koid Ha TIOBPEXKIEHHYIO KOHEYHOCTh. Takas
¢opma neyeHMs TOJ NEPHOAMYECKHM KOHTPOJIEM

Bpada OOJEHBIMH XOPOIIO TEePEHOCHIIACH, COTPOBOXK-
JlaJiaCh TOBBIMICHHBIM 3MOIMOHAIBHBIM (hoHOM. CTta-
TUCTHYECKH 3HAYUMOTO YBEIHYCHHS CPOKOB (pHKca-
uuu He Habmomanochk [3]. OmHaKo HpU JICUCHHH JIe-
(eKTOB KOCTEH TONICHW W NPH MOBPEXKICHUIAX Oempa
0O0JIbHBIC HCIBITHIBAIN 3aTPYAHCHUS, epuo] (pukca-
LU YBEIIUNIHBAJICS.

VYXynalieHne KayecTBa KU3HH HACEJICHUs IOCIe
1990 rona, B 94aCTHOCTH, CHUKEHHE AYIIEBOTO MOTPEO-
JICHUS MsCAa C PEKOMEHIYEMBIX TI0 THTHCHHYECKUM
HOpMaM MUHUMAaIIbHOH BemuanHbl 90 KT B O 10 44 KT
MIPHUBEJIO B YXYALICHUIO PEAaKTUBHOCTH OPraHU3Ma JIF0-
Jiel, kauecTBa Xu3HU HaceneHus [9]. Ha stom ¢done
JIOTIOJTHUTEIbHASL JIOKOMOTOPHASI HATPy3Ka y MaIleH-
TOB HE CONPOBOXIAIACH YCKOPEHHEM pPErapaTHBHOIO
mporecca. [loka3arenp KadecTBa JKU3HH, COTJIACHO
MIPOBEJICHHBIM HcclieqoBaHusIM ¢ Tectom SF-36 [11], y
3I0POBBIX OOCIICIOBAaHHBIX C YBEIMYCHHUEM BO3pacTta
cHmkancs ¢ 81 1o 74 6ayioB. Y OOJNBHBIX B YCIOBHSIX
HCCIICIOBAHMS B CTallOHape B mepBble 10 mHEi mocie
TpaBMBI TOKa3aTenb paBHsuIca 6142,8 Oammos. Takoi
OTHOCHTEIILHO BRICOKUM MTOKA3aTelb B ICPBYIO HEICITIO
JIedeHUs] OOYCIIOBIEH 3MOIMOHAIBHBIM HOIBEMOM,
CBSI3aHHBIM C BOCCTAHOBJICHHEM OHOMEXaHUYCCKOM
LIEJIOCTH TIOBPEXKACHHON KOCTH, BO BTOPYIO HEIEIIO - C
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BOCCTAaHOBJICHHAEM CITIOCOOHOCTH MAIUCHTOB HE TOJIBKO
K caM000CITy)KMBaHHIO, HO U JIokomormu. Yepes 60-80
JIHEH JIeUeHHsI I0Ka3aTelb Ka4eCTBa JKU3HH MAI[HEHTOB
cHipKkacs 1o 404+4,7 6amios (1=3,93; p<0,001) 3a cuer
MOTyJIsl, OIIEHUBAIOMIET0 COCTOSIHUE paboTOCTIOCOOHO-
CTH U CHUKCHUS MOJYJISI CONUANEHOW aKTUBHOCTH.
IMokazaTeneM ageKBaTHOCTH peaknuu ()yHKIHO-
HAJTLHBIX CHCTEM Ha TIOBBIIICHHUE IBUTATCIILHON aKTHB-
HOCTH SIBIISIETCSI COCTOSIHHSI ayTOPETYJISLUH KPOBO-
CHAa0XCHUS COMATOCCHCOPHBIX IICHTPOB TOJIOBHOTO
Mo3ra. Y 3J0pOBBbIX JIOAEH Ha MNPOTSHKEHUM Bcel

JKU3HH, B TOM YUCJIC B YCJIOBUAX BO3PACTHOI'O CHUIKEC-
HUS aOCOJIFOTHBIX 3HAYEHUH MO3TOBOIO KpPOBOTOKa,
””” L=0,002x3 - 0,222+ 8,27x - 77 | ==~~~ oottt

— 50

N W b
o o©Oo o

Pa3smax
nsmeHeHui (%
[y
o

o

JOJDKEH MOJNCPIKUBATHCSl ONTUMANBHBIH  YPOBCHBb
ayTOPEryJsilii, O KOTOPOM CY/AMJIM IO pa3Maxy u3Me-
Hermii CK mo CMA mpu ($pyHKINOHATBHBIX MBIIICY-
HBIX Mpobax. DTOT pa3Max HAXOAWTCS Ha CTalMOHAp-
HOM ypoBHe, paBHOM 21%=1,6 [5].

VY GONBHBIX 2 TPYIMIBI C YBEJIMYCHHEM BO3pacTa
MOKa3aTenb pa3Maxa H3MECHEHUH HauMHAI HEYKIOHHO
noBeImathes (puc. 7). Takoe OTKIIOHEHHE MOKa3aTeNs
OT HOPMBI SIBJISICTCS HEONAroNpUsATHBIM HPH3HAKOM
HapyLIEHHUs] ayTOPEeryJsliMd KPOBOCHAO)KEHHs MO3Ta,
ero HeaJeKBaTHOM peakUUH Ha IONOJHUTEIBHYIO (u-
3MYECKYI0 Harpys3Ky.

20 25 30

5
o3pac7 (rOAbIY

Puc. 7. Bospacmuas Ounamuxa pamaxa usmeHeHut CKOpocmu Mo3-
208020 KPOBOMOKA NPpU PYHKYUOHANLHOU Npobde y OONbHBIX ¢ nepe-
JIOMOM KOCMeElU 2071eHU.

CrenoBaTenbHO, B YCIOBUSX CHUXKEHHS PEaKTHB-
HOCTH OpPTaHH3Ma IMAIUCHTOB, UX JICYCHUE TI0 METOIY
WnuzapoBa B amOyJIaTOPHBIX YCJIOBUSIX IPHBOIUT
HApYIICHAIO PErYIATOPHON (PYHKIMH IIEHTPOB TOJOB-
HOTO MO3T'a, COPOBOXKIAIOIIETOCS 3aI€PIKKOI pernapa-
TUBHOU pereHepanuy W yIUIMHEHUIO Tieproaa (uKca-
IIUU KOCTHBIX OTJIOMKOB.
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ANALYSIS OF BACKGROUND AND DEVELOPMENT OF SCIENTIFIC PROJECTS
MANAGEMENT PROCESSES
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Summary: On the basis of known historical facts were defined background and development of planning
and management, were conduct classification of management models which characteristic for military science
area. Were analyzed ways of development for organizational structure of management system of scientific projects

and programs in defense industry.
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agement, development of scientific projects management system.

AHoTtanis: Ha mincTaBi BizoMux icTOpuyHEX (DaKTiB BU3HAYCHO ITEPEIYMOBH BHHUKHEHHS Ta PO3BUTKY ILIa-
HYBaHHS 1 yIIPaBIIiHHS, TPOBEICHO KiIacu(iKaiito MoIeNell yIpaBliHHSI IpUTaAMaHHUX JJIs BiICHKOBiH HAYKOBIH
coepi. [IpoananizoBaHi HaPSMKA PO3BUTKY OpraHi3alliifHOI CTPYKTYPH CHCTEMH YIIPaBIiHHSI HAYKOBUMH MTPOCK-
TaMH Ta IporpaMamu y cepi 000pOHHO-IIPOMHUCIOBOTO KOMILIEKCY.

Ki1ro4oBi ciioBa: ynpaBiiHHS HAyKOBUMH MPOEKTaMHU, MOJIEINI 1 METO/IM YIIPaBIiHHs HayKOBOIO Ta HAyKOBO-
TEXHIYHOIO JIISUTbHICTIO, PO3BUTOK CUCTEMH YIPABJIiHHSI HAYKOBHMH ITPOCKTAMH.

Process of armament and military equipment de-
velopment provides organizing and realization of
searching scientific research in interest of principally
new examples creation.

Important way of new science and technique
achievement implementation is development of man-
agement models and methods for scientific projects.

One of the main tasks of implementation of man-
agement models and methods for scientific projects in
activity of scientific work management bodies in
Ukrainian Military Forces is their realization and devel-
opment using abilities of scientific projects manage-
ment processes automation.

Leading countries experience proves that organi-
zation of scientific projects management is main factor
of scientific research effectiveness increasing.

Main content of scientific project management is
choosing of organization form which helps to realize it
fastest and with better quality. Especially great value
has structure and sequence of different actions execu-
tion, that included in difficult science research projects.
Scientific project management is very difficult task that
allow to make unlimited changes in ways of it realiza-
tion. V Bcix, 6e3 BUKIIOYEHHS, BUIIaJKaX OCHOBHOIO
METOIO € JIOCSTHEHHS €JIHOCTI yIpaBIiHHS, TOOTO €]I-
HOCTI 3B’SI3KY, €THOCTI KEPIBHUIITBA Ta €THOCTI HATIPSI-
Mmky. In all cases, without exceptions, unity manage-
ment obtaining is main task, it means unities of connec-
tion, leadership and direction.

Formulation of the problem

One of the main problems in scientific projects
management in Ukrainian Military Forces is obsolete-
ness in ways of problems solution. Most of world com-
munity actively uses automotive systems for network
planning and difficult technical system management.
Introduction of that systems may greatly increase effi-
ciency of specific scientific projects complex execu-
tion, namely: development and creation of new arma-
ment and military equipment examples.

Analysis of latest research and publication

State concern “Ukroboronprom”, which is the ba-
sis of defense industry complex of our country, in 2016
had started plan of modernization not only production,
but management systems on their factory partners and
defined it like their first priority task in development
strategy [1]. First of all this work suggest implementa-
tion of modern project management methodology and
total reload of management system and methodology,
engagement of factories and all levels managers to de-
velopment of development programs.

But development system in defense industry is
only one of basic parts of developed country in modern
world. Only harmonic development and formation of
educational, research, innovational and development
area synergy raise country to the top of scientific and
technical pedestal.
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Formation of article goal

The main goal of this article is analysis of reasons
and conditions of management scientific projects foun-
dation appearance and analysis of project management
models and methods, which were created and applied
in leading countries while solving scale tasks in defense
industry sector.

Presentation of basic material

History of project management takes its roots in
ancient times and count not one century, but its system-
atically using started only on the beginning of XX cen-
tury. Actually history of humanity could be reviewed
by the prism of projects which were realized in one or
another epoch. Egypt pyramids, Great China Wall, Taj-
Mahal, Cologne Cathedral, Cathedral of Holy Peter and
many other buildings which shaking imagination now-
adays, after hundreds and thousands years from their
completion, they are bright examples of mental and in-
tellectual efforts on great ancient projects realization

[2].

But scientific theoretical underground in project
management became in the end of X1X start of XX cen-
tury. We can mark a few main stages of project man-
agement system development process.

First stage of widely project management using
was related with Frederick Taylor (1856 — 1915), which
started his detailed work research. He used scientific
considerations, argued that work can be analyzed and

Table 1. Armament example life cycle

improved, separate its elementary parts. He used his
ideas on tasks in steel-making plants such as filling
sand up and details removing. Before this was consid-
ered that the only way to increase performance is to
force worker to work more and longer. Taylor introduce
concept of effective work in contradiction to this idea.
Importance of his contribution in history of project
management confirm with honored name “Father of
scientific management”.

Taylor’s student Henry Gantt (1861-1919) learns
operation sequence during working very closely. His
research of management was concentrated on ship-
building during World War I. Right then hi offer his
diagram that consist of sections (tasks) and points (fin-
ishing tasks or landmarks) like way to imagine duration
and sequence of tasks in project. Gantt’s diagram be-
comes such powerful analytic instrument that during al-
most hundred years it has no changes. And only at the
beginning of 1990-s for more detailed description of in-
terconnections there were added connection lines be-
tween tasks. Nowadays it actually plays a role of stand-
ard in project management theory and practice, mostly
for imaging of project task list structure. Like an exam-
ple of Gantt’s diagram we can give armor’s example
life cycle diagram: from stage of awareness of modern
technologies introduction necessity with modern re-
quirements accounting to stage of its moral aging and
write-off, withdraw from armament (Table 1).

N Name of prop_osmon / term of exe- 112|3(4]|5 7| 8| 9(10|11|12| 13| 14| 15|16|17|18| 19| 20| 21| 22| 23 50

nn cution (years)

1 Tactical and technical task develop-
ment

2. | Designing stage

3. | Reasoning of example development

4. | Production of example prototype

5. | Researching working of example

6. | Production of alone examples

7. | Researching working of example

8. | Controlled working of example

9. | Leader working of example

10. | Modernizations and revisions

11. | Regular working of example

12. | Technical working of example

13. | Middle repair

14. | Regular working of example

15. | Technical working of example

16. | Capital repair

17. ] ...

18. Write-off example (withdraw of ar-
mament)

Gantt’s diagram allows solving main tasks and
showing to personnel how they must work, which re-
sources should be used in process and how quickly ex-
ecuting that or another tasks. All information gives in
compact look without using intricate tables and great
amount of text. Herewith essence clear and understand-
able.

Second stage of stormy project management sys-
tem development was related to appearance in the end

of 1950-s of network planning and management meth-
ods which finally formed like separate branch of
knowledge [2].

Firstly became CPM (Critical Path Method), then
PERT (Program Evaluation and Review Technique).

In 1956 specialists in calculation technique indus-
try from “Dupon” firm and specialists from capital
building planning designed effective method of their
plants modernization work planning. Method was
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based on network graphics building and take the name
critical path name (CPM).

In US Navy at the same time by “Lockheed” com-
pany were designed method PERT for developing
rocket system UGM-27 “Polaris”, designed for US un-
derwater boats equipping. Implementation of that
method allowed to finish project 2 years earlier that was
planned.

In first method (CPM) duration of working was
determined, but in second was calculated probability of
work duration evaluation. In the future both methods
were combined in one method with general name
PERT-CPM (network planning method — NPM). Me-
ton PERT-CPM 0yB opieHTOBaHUI Ha peaiizamiio 3a
IIOTIOMOT0I0  oOumcimoBanbHuX 3aco0is. PERT-CPM
method was oriented on realization using calculation
means helps. First ECM which carried out calculation
with this method was Univac — giant which takes few
hundred square meters area and costs million of dollars.
At that time small and middle companies couldn’t al-
low themselves to spend moneys on planning, which
costs more than project’s price.

In 1960-s in USA appeared information system of
planning and management of scientific researches and
development other type. This system, which calls
PATTERN (Planning Assistance Throught Technical
Evaluation Relevance Number) were designed for sci-
entific and technical base creation in perspective. The
subject of resources distribution and using is scientific
researches tasks and research-designed projects with
evaluation of their value approximately on 10-15 years
forward that accord to “realization cycle” of scientific
and technical achievements , l.e. middle time duration
which needed to their practice mastering [3].

PATTERN method deserves for more detailed re-
view because of its direct relation with scientific project
management in defense industry of country. Absence
of complex, long term, and in some branches, long per-
spective planning and deserving financing ,leads to
hard aftereffect in defense industry. Military-technical
science not developing but also degrades and turns into
pseudo-science that “inventing bicycle”.

The main form of science research (SR) in USA is
system of contract work — GRANT. Requirements of
army and government about innovation of research sys-
tem were formulated in “ideas are needed in required
quantity in required moment”. Grant system work
mechanism is next. In countries ministry and depart-
ments created sections which consist of certain amount
of scientists, prominent figures from main scientific di-
rections that are interesting for that department.

Tasks of section:

- making a list of most actual SR from every
branch of science;

- periodically making reviews “on question sta-
tus”, and their sending out to science-research insti-
tutes, universities and laboratories to engage talented
specialists;

- evaluation of mark that comes in terms of their
actuality and work price calculation correctness, and
evaluation of workers qualification;

By the approved applications, the subjects of
research receive funding and begin to implement the

SR. Most of the contract work was conducted by
teachers of civilian universities and colleges. It is also
widely practiced to attract foreign scientists to develop
important research problems. However, a large number
of individual contracts with scientific and pedagogical
workers attracted the most qualified teachers from the
training of young scientists and engineers
Consequently, the practice of concluding contracts with
higher educational establishments that have proven
themselves to be strong scientific collectives has
expanded.. Ministries and agencies have expanded this
practice by issuing loans for the construction of
laboratories and complex equipment.

The advantages of the grant system :

- the possibility of involving practically all
leading specialists in the decision of scientific
questions;

- granting a certain freedom to choose a
scientific topic, regardless of whether the applicant has
the appropriate equipment, drugs, etc., and regardless
of the interests of the institution itself;

- the question of the scientific and practical
value of the claimed subject matter is solved not
personally, but collectively, by groups of scientists who
are really competent in this field of knowledge and
independent from each other in the administrative
aspect;

- approval of a research plan means full and
timely material provision of all works related to its
implementation;

- the system excludes duplication of research,
repeated research and the use of outdated techniques
and techniques for conducting research. To this end, a
single register of contracts has been created,;

- the system creates harsh conditions for
researchers who have specific financial responsibility
for the topic of research. In this case, there is no need
for constant and periodic control, because the non-
fulfillment of the topic means: a) termination of work
financing; b) essencial damage to the image of the
scientist, suspension of promotion on the official or
scientific line; c¢) loss of employment by the staff
associated with the implementation of this topic;

- there is a "natural screening" of incapable
scientific staff by stopping financing of their activities;

- a list of the most relevant research topics is
transmitted to the bodies of the collection of relevant
scientific and technical information [3].

The second element of the complex management
system of US research projects was the definition of
"non-profit thinking corporations”. Own “thinking
corporations” hold on their money the power ministries
and departments, as well as military-industrial
concerns. An example of such organizations can be
found in the Institute for Defense Analysis, the Center
for Analysis of Defense Problems, the Corporation for
Analytical Research and the Bureau for Special
Operations  Researches.”Thinking  corporations”
actually monopolized research aimed at preparing
decisions on political and military issues of the state.
Their activities are primarily focused on issues such as:

- development of military doctrines;
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- development of recommendations for the
selection of new weapon systems;

- research of the military and scientific potential
of the enemy;

- development of the theory and means of
information processing [5].

“Thinking corporations” enjoy a monopoly right
to receive information from special services. For
working in such organizations are allowed only
carefully selected people whose loyalty to the
government is not in doubt. A similar “thinking insti-
tute” currently has the Russian Institute for Strategic
Studies, which serves as the information support
function of the Presidential Administration and the
supreme bodies of state authority on national security,
anaIyS|s and forecastmg of political and socioeconomic

e ~
CUSTUMERS \
Ministry of De- |
fence |
\
Atomic energy
commission tasks

NASA

- e - o -

personnel ;. - .

processes at the global and regional level. levels, as
well as counter-terrorism [4].

The third element of the complex management
system for US science projects was the establishment
of centers of "first-class science". These are the leading
universities in the country, whose scientific groups are
able to conduct in-depth fundamental research, to solve
scientific problems quickly and at the required level, as
well as to provide training for scientists from among the
talented youth, that is, to solve the problem of planned
training of research personnel and the formation of a
scientific reserve. [6].

Consequently, the general scheme of management
of scientific projects in the United States in the early
1960s is presented at pic.1.

Contract system of SR
(GRANT)

Allocations
from the state
budget

SR

Universities

Puc. 1. Management scheme of USA SSR in 1960-s

Already the first model of PATTERN from
Honeywell Inc. needed processing 163 142
intermediate solutions, which is impossible without a
ECM. The main criterion for solving the modeling
problem of a promising military-technical development
of the country was that the developers of the PATTERN
model considered the proposed weapons systems to be
compatible with the national targets of the United
States, which gave rise to the idea of quantifying this
conformity in the form of a relative importance factor.
Using the expert evaluation methodology, lists of
national goals, main areas of activity and interests of
the US Department of Defense in the field of improving

systems of armaments and scientific and technical
research. The hierarchical model of the PATTERN
system is based on the principles of deductive logic by
splitting the problem into subproblems, when moving
from one level to another (Table 2). Accordingly, the
"tree of goals" is a structure that links the interests of
the US authorities with the tasks, tasks and means of
their technical support as a cause and effect. In turn, the
development of a "target tree" begins with the
compilation of the so-called "scenario” - the prediction
of the political picture of the world for the period that
is planned. This approach allowed us to consider the
military-political interests of the country in time and
space [3].
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Table 2. PATTERN “tree of goals™ hierarchical structure

National goals Military and scientific advantage of the country
A. Types of Military Maintenance character Scientific research
national activity.
B. Forms of Limited war About Earth About space
activity.
Fire support
(SLBM «Trident»
C. Tasks. for NPBMS
«Lafayette»)
D. Tasks. Dee_p co—orc.jlnated
interaction
1. Power plants. N 11. Tools for launch.
2. Means of management and navigation.. . .
. 12. Means of inspection and
3. Data processing tools. .
. maintenance.
4. Fire control means. :
. . 13. Means of life support.
E. Functional 5. Means of counteraction. ;
14. Simulators
subsystems. 6. Means of defeat. .
) 15. Tools, spare parts and appliances.
7. Means of delivery. -
L 16. Remedies.
8. Means of communication. . -
- 17. Means of detection, recognition and
9. Auxiliary power plants. trackin
10. Means of stabilization and control. 9.
F. Structures of .
. . L Layout and placement of electronic
functional Inertial navigation system .
equipment on NPBMS «Lafayette»
subsystems.
Rejection of the The astronomical
Reduced circular monolithic head control system for
G. Technical issues Refusal of liquid robabilit part in favor of the the flight of the
' ' rocket fuel probabifity RHM with the rocket on the active
deviation :
blocks of section of the
individual guidance trajectory
Through project management, in particular detection of conflicting and overloaded resources,

through the PATTERN method, the US government
has established and provided for a long time military
and technical superiority over the rest of the developed
world.

The third stage is associated with the ongoing
improvement of existing project management methods
in the late twentieth century, and with the emergence of
new, but on a more qualitative level - with the use of
modern software and personal computers. As the
popularity of the PERT-CPM method and the
development of computing technology began to be
formed and the market for software products
implementing this method. One can say that they have
gone from "exclusive" products available only to elite
companies to office products, which can be equipped
with a workplace manager of almost any organization,
at the disposal of which there is at least one personal
computer. The first programs allowed to present a
project in the form of a network, to calculate the early
and late terms of the start and end of the project and to
display the work on the temporary axis in the form of a
diagram of Gantt. Later such systems were
supplemented with functions of resource and cost
planning, as well as means of monitoring the progress
of work. At present, the number of such products is
measured by hundreds [2]. Available in the software
market, products differ in the set of functions, the level
of user support:

the possibility of their "equalization" (removal of
congestion);

fixing the initial (basic) project plan and
registering the actual current state of work and the
project as a whole;

the use of graphical means for representing the
project structure (both in the form of a Gantt chart and
in the form of a network graph, which in some packages
is called the PERT diagram);

the ability to import / export project data to other
project management systems, as well as support for
SQL and ODBC standards;

the ability to create various project reports that are
required for planning and control.

Modern project management systems do not
require a large special training of the user and provide
easy and quick application of the system to solve a
variety of practical problemsOne of these systems is the
MS Project package. The MS Project package is
included as an application to MS Office along with
other applications (Word, Excel, etc.). MS Project is
usually positioned as a non-professional tool focused
on project management in small and medium-sized
enterprises. However, it not only has a basic set of
functions, but also supports a large number of others
inherent in professional level packages. Conditional
projects, which include up to 80 tasks (works,
operations) and 15 types of resources, refer to small-
size projects. Projects that range from 80 to 400 tasks
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and from 15 to 50 types of resources are referred to as
medium-sized projects, but range from 400 to 1200
tasks and from 50 to 150 kinds of resources and more
to major projects.

Conclusions

Thus, the prerequisites for the emergence and
development of planning and management of scientific
projects were primarily factors such as resource
savings, time saving, pre-emptive information, and led
to it, as a rule, the confrontation between competitors
or states. Such as, for example, The First, Second
World wars and "cold" war, which turned into an arms
race. «Want peace - get ready for wary», «A good word
and a revolver can be achieved more than one good
word», «States, weak from the military point of view
and surrounded by stronger neighbors, serve as a
bounty for war. If, however, they are neglected by their
armed forces from false motives, they endanger
themselves with their inertia!», «The peace is only a
time to prepare for a new wary.

These and many other statements reflect as far as
possible the vision of a far-sighted state as to the
rational necessity for the continuous development of
the defense-industrial sector and, accordingly, its
military-scientific component as a guarantee of the
reinforcement of state policy by military-technical
arguments..

As we see from the above historical facts, most
technological "breakthroughs™ with the application of
models and methods of managing scientific projects
took place in strategic state sectors: the defense sector,
energy and space industry.

Today, as never before, the defense department
and the state as a whole need it:

the introduction of a complex, long-term, and in
some sectors and long-term perspective, a unified
system of political, military, economic and scientific
interests of the state;

decent financing and introduction of the
possibility of applying the grant system;

"cultivation” and state support of scientific
personnel in the system of leading universities;

creation of institutions in the country like
"thinking corporations".

All this way to scientifically grounded
management of development processes and
maintenance of military capabilities, which other states
took decades, Ukraine can realize already on existing
and precise models and methods of management.
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IMPROVEMENT OF THE METHOD OF DETERMINING THE NUMBER AND NOMENCLATURE
OF THE PARK OF CARS IN FIRE-RELATED SURFACES OF THE CITY AT THE EXAMPLE OF
THE CITY OF KHARKOV

Summary: A new approach has been substantiated for assessing the level of needs of fire-rescue units at
different types of special vehicles based on XYZ analysis. It is proposed to allocate only one group of X when
carried out of grouping the calculated values of the coefficient of variation, which greatly simplifies the definition
of the needs level of units in certain types of special vehicles, and also the assessment of influence on limit value
of this group on the distance and time to the place of call. The influence of the limit values of group X on the
character of the distribution of the special vehicles' nomenclature on the fire-rescue subdivisions of the city of
Kharkiv and the probable parameters of the distance and time of the route to the place of call were investigated.

Key words: fire-rescue unit, methods of assembling units, multifunctional mobile emergency-rescue complex

of container type, XY Z-analysis, driving time.

Formulation of the problem. According to offi-
cial data [1], of the staffing needs of 10288 units of
equipment for the State Service of Ukraine for Emer-
gency Situations, there are 9709 units available. In ad-
dition, more than 80% of the equipment is already ob-
soleted and needs to be written off. One can come to
the conclusion that in the fire and rescue units there is
a problem that lies in an outdated fleet of equipment,
which definitely negatively affects the readiness of the
units to perform the intended actions. During the anal-
ysis of the guidance documents and recommendations

concerning the technical equipment of the subdivisions
it was established that they do not allow to properly de-
termine the units needs in the necessary types of special
equipment, therefore, it is relevant to conduct research
in this direction.

Analysis of recent research and publications. In
the works [2, 3], the required number of fire-rescue cars
for the equipment of operational units was determined
on the basis of the use of mass service theory methods,
the essence of which was to determine the probabilities
of employment of certain numbers of techniques for
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service calls. Necessary nomenclature of types of fire-
rescue cars in the components of units was determined
using the method of expert assessments.

In works [4-7] the definition of the required num-
ber of fire-rescue vehicles was carried out using math-
ematical models that were similar to those used in the
works [2, 3], and the method of expert evaluations was
used for determining the necessary types of equipment.
The principal difference in approaches used in works
[4-7], unlike those used in papers [2, 3], is to refine and
correct the results of calculations obtained during the
implementation of a series of computer simulation ex-
periments.

Each simulation experiment is carried out accord-
ing to a predetermined scenario by the researcher, and
therefore, to obtain objective conclusions, it is neces-
sary to fulfill their large number, but even this does not
guarantee that all probable cases will be taken into ac-
count. In addition, as it was previously established from
the analyzed works [2-7], it is quite difficult to establish
the necessary nomenclature of types of fire-rescue ve-
hicles, which should be equipped with fire and rescue
units. The fact is that in cases when in the event of a
dangerous event in the area of departure of one of unit
is involved in a some kind of the special vehicles from
another territorial-remote unit the time to the place of
call and the probability of death and injury to people is
increasing due to the impact on them of various danger-
ous factors.

In order to simplify the task of selecting the no-
menclature of fire-rescue vehicles in the composition of
their operational units in [8] proposed to use the well-
known theory of inventory control method XYZ-
analysis. The XYZ analysis is allowed to determine the
level of demand stability for individual types or groups
of resources, but at the final stage of its implementation
there is a certain difficulty that is to determine the
boundaries of the classification of groups X, Y and Z.
An indicator of the stability of demand during XYZ
analysis is the coefficient of variation [9]. In [8] for data
processing of statistical observation of involvement of
the fire-rescue service vehicles on call-out units in areas
found that available data calculated by coefficients of
variation are significantly high, which made it impossi-
ble to use the classic scale in order to defenition of the
limits of classification groups. To this end, another ap-
proach was used in [8], which was to allocate the
boundaries of the classification groups based on the cal-
culated mean of the variation index. Of course, this ap-
proach is not perfect, because when you use it often can
be allocated only two classification groups X and Z,
which does not allow to the same time define the needs
level required. It is simpler to have the option of allo-
cating one group of X and varying the limits of its clas-
sification level. It is possible to establish the level of
influence of the specifics of the distribution of the no-
menclature of types of special vehicles by the existing
fire-rescue units on the parameter of time of navigation
to probable call points, which was not previously inves-
tigated.

The aim of the study is to establish relationships
between the boundary values of the classification limit
X during the XYZ analysis and the peculiarities of the

distribution of the nomenclature of types of special
equipment for the fire-rescue units and, as a conse-
quence, the probable change of the value of travel time.

Presenting of main material. In the paper [8], it
was suggested that the technical re-equipment of fire
and rescue units of Kharkiv by multifunctional mobile
rescue complexes of container type consisting of a car
equipped with a loading and unloading mechanism and
a set of specialized demountable cab-containers for per-
formed the various types of tasks. For fire-rescue sub-
divisions of Kharkiv city the need to equip them with
four types of specialized demountable cab-containers
was determined [8]:

- for fire extinguishing (type 1);

- for carrying out of emergency rescue works,
which are connected with chemical accidents (type 2);

- for emergency and rescue operations during road
accidents, the release of people who fell into the pits,
the opening of the doors of houses and apartments, etc.
(Type 3);

- for maintenance of economic needs of units
(transport body-containers) (type 4).

According to the results of statistical studies car-
ried out in [10], 66-78% of the causes of the calls of
fire-rescue units is the elimination of fires and explo-
sions, which necessitates the equipping of each individ-
ual unit with a type 1 container. For maintenance of
economic needs of units such as, for example, transpor-
tation of fuel and lubricants, containers with a foaming
agent, building materials for the organization of repair
work in rooms and / or exterior, as well as other loads
it is necessary to provide them with container bodies of
type 4. Having analyzed the frequency of calls for other
reasons [10], it can be concluded that they account for
only 22-34% of their total number. At the same time,
the frequency of occurrence of these calls depending on
the characteristics of the area of departure of each indi-
vidual fire-rescue unit is different, which determines,
respectively, and different levels of demand in con-
tainer bodies of type 2 and 3.

In the work [8], it was suggested to divide the total
flow of calls into three separate streams according to
their specifics (hazard groups) in order to determine the
level of need of each individual fire and rescue unit in
equipping with container bodies of type 2 and 3:

- the first group - fires;

- the second group - dangerous events, which are
connected with spills and releases to the atmosphere of
dangerous chemical and radioactive substances;

- the third group - dangerous events, which are ac-
companied by squeezing and blocking the victims, get-
ting into the pits, as well as situations connected with
the help of the population (opening the doors of houses,
apartments, cellars, assistance in the transfer of people
with disabilities, assistance to municipal services of the
city, Which is connected with the liquidation of the
consequences of natural disasters, etc.).

Results of calculating the coefficients of variation
that were obtained in the course of investigations of the
daily number of fire-rescue vehicles involved in the
calls for 2016, which were classified in three groups of
hazards separately for each area of the departure of state
fire-rescue units (SFRU) is shown in table 1.
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Table 1 - Coefficients of variation, which reflect the level of stability of the involvement of fire-rescue vehicles

on calls to the districts of the SFRU in Kharkiv (2016)

Units Groups of dangers
First, % Second, % Third, %

SFRU-1 113,1 1101,5 249,7
SFRU-2 112,3 669 168,7
SFRU-3 122,7 669 248,6
SFRU-4 1229 849,7 346,6
SFRU-5 105,8 1100 432

SFRU-6 135,7 1007,4 2814
SFRU-7 2449 1910,5 345,8
SFRU-8 124,3 469 207,8
SFRU-9 96,6 588,1 280,4
SFRU-11 120,5 0 186,7
SFRU-17 117,6 774,6 2934
SFRU-18 91,1 453,1 174,7
SFRU-22 124,8 1349,1 299,3
SFRU-25 156,8 0 340,5
SFRU-26 234,5 0 521,8
SFRU-27 137,5 1910,5 430

SFRU-32 136,3 716,1 236,9
SFRU-36 414,1 0 669,9
SFRU-41 167,7 1910,5 380,2

To establish the relationship between the limit val-
ues of group X XY Z analysis and the distribution of the
nomenclature of body type bodies 2 and 3 according to
the SFRU and the expected time of arrival of units after
call, the distances between the SFRU, the special-pur-
pose emergency rescue unit and the emergency unit
were first calculated, as well as Chemical-dangerous
and radiation-dangerous objects located in the city of
Kharkiv. The distances along the air line between these
objects were determined using the mapping service
Scribble Maps. When determining the distances be-
tween objects, it was necessary to take into account not
directness of the street-road network.

The distance between the objects to take into ac-
count the non-straightforwardness of the street-road
network was calculated according to the following for-
mula [11]:

L=K- L, (1)
where Kys — coefficient of non-straightness of the

street-road network; L - distance between objects along
the air line, km.

The numerical value of the coefficient of non-
straightness of the street-road network is influenced by
the planning scheme of the city's street network. Ac-
cording to [11], with the development of the city, its
transport system, the planning scheme of the streets in-
creasingly looks like a radial scheme, then, after the
construction of bypass roads along the city boundaries
and streets that encircle the city center, the radial-ring
(Kns=1,05-1,4). Within the same area, the rectangular
street pattern is most often preserved (Kns=1,4-1,5).
Taking into account this was taken averaged numerical
value of the coefficient of non-straightness of the street-
road network - 1,4.

Using the numerical values of the calculated coef-
ficient of variation in table 1 for a container body type
2, the classification limits were determined from 500 to
100 to 2000 and the minimum distance from the units
of the special-purpose emergency rescue unit (ERD SP)
was determined ( which equipped with special radiation
and chemical protection machines) and SFRU in which
it is proposed to place multifunctional mobile rescue
complexes with similar target tasks chemically -dan-
gerous and radiation hazardous objects of Kharkiv (ta-
ble 2).
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Table 2 - Dependence of the average distance from the units of the SFRU and ERD SP (body type container 2)
from the classification group X

Variant classifications | Classifica- The list of SFRU divisions in which it is Minimum distance trav-
of limit (possible vari- | tion limits proposed to locate body containers type 2 eled from divisions
ant of completing) of the group SFRU and ERD SP, km
1 X<500 18; 8 7,89
2 X<600 18;8; 9 5,62
3 X<700 18;8;9;2;3 4,65
4 X<800 18;8;9; 2; 3; 32; 17 3,8
5 X<900 18;8;9;2;3;32;17; 4 3,73
6 X<1000 18;8;9;2;3;32;17; 4 3,73
7 X<1100 18;8;9; 2; 3; 32; 17; 4, 6;5 3,65
8 X<1200 18;8;9; 2; 3; 32; 17, 4, 6;5; 1 3,42
9 X<1300 18;8;9; 2; 3; 32; 17, 4, 6;5; 1 3,42
10 X<1400 18;8;9; 2; 3; 32; 17, 4, 6;5; 1, 22 3,42
11 X<1500 18;8;9; 2; 3; 32; 17, 4, 6;5; 1, 22 3,42
12 X<1600 18;8;9; 2; 3; 32; 17, 4, 6;5; 1; 22 3,42
13 X<1700 18;8;9; 2; 3; 32; 17, 4, 6;5; 1; 22 3,42
14 X<1800 18;8;9; 2; 3; 32; 17, 4, 6;5; 1; 22 3,42
15 X<1900 18;8;9; 2; 3; 32; 17, 4, 6;5; 1; 22 3,42
16 X<2000 18; 8;9; 2; 3; 32; 17; 4, 6;5; 1, 22; 7; 27; 41 2,95

By changing of the classifying limits of group X
change, the number of container cab-containers is also
changed.

Table 3 shows the results of calculations for deter-
mining the minimum distance from the divisions SFRU
and ERD SP to the chemical-dangerous and radiation-
hazardous objects of the city of Kharkiv. The upper
limit of the classification group X was determined on
the basis of the calculated values of the coefficient of
variation, which are given in Table 1, starting from 200
in step 50 to 700.

In order to establish the relationship between the
boundary values of the class boundaries of group X and
the probable average travel time of multifunctional mo-
bile emergency rescue complexes to the call points in
Kharkiv city, it was necessary to use statistical and car-
dometric methods to determine the average speed of the
transit of operational transport to the call points.

In order to determine the average speed of opera-
tive vehicle to area of calls in Kharkiv, sample surveys
of an array of statistical data were conducted. In total,
after some processing 5262 items were left out from the
5544 call data array (for the period 2016). The essence
of this processing was to extract data about those calls
in which there was no information about the departure

time of the unit (cases when the unit was sent from the
place of service of the previous call to service the new
call, and also when the departure time of the unit was
mistakenly not entered in the report due to the next dis-
patcher).

In order to obtain adequate research results, the
sample size from the general data set was determined.
According to the recommendations [12] this was done
using the following formula:

n= L]_ , 2
A +=
where A% —error of representativeness; N —volume

of the general population.

When selecting the representativeness of errors at
the level of 0.05 and the volume of the general popula-
tion of 5262, we get a sample size of 372. In order to
randomly sample 372 values of 5262, the Ms Excel
2007 tab «Data Analysis» feature used the «Samplex»
function was used. The «Sample» function in Ms Excel
2007 allows you to perform a re-random sampling.
Scribble Maps has been re-used to determine the dis-
tance along the air line between the SFRU and divisions
of the ERD SP and call locations.




52

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#9(25), 201

L
7 EESY]

Table 3 - Dependence of the average distance from the units of the SFRU and ERD SP (body type container 3)
from the classification group X

Variant classifications | Classifica- The list of SFRU divisions in which itis | Minimum distance trav-
of limit (possible vari- | tion limits | proposed to locate body containers type 2 eled from divisions
ant of completing) of the group SFRU and ERD SP, km

1 X<200 2;11;18 7,36

2 X<250 2;11;18;3;1;8;32 3,91

3 X<300 2:11;18;3;1;8;32;9;6; 17; 22 3,49

4 X<350 2;11;18;3;1;8;32;9;6;17;22;25;7; 4 3,02

5 X<400 2:11;18; 3; 1; ;43.2;19, 17, 22; 25; 7; 2.0
2;11;18;3;1;8;32;9;6; 17; 22; 25; 7,

6 X<450 4: 41: 27 5 2,68
2;11;18;3;1;8;32;9;6; 17; 22, 25, 7;

7 X<500 4:41: 275 2,68
2;11;18;3;1;8;32;9;6;17; 22; 25; 7;

8 X550 4: 41: 27: 5: 26 2,67
2;11;18;3;1;8;32;9;6;17; 22; 25; 7;

9 X=600 4:41: 27: 5: 26 2,67
2;11;18;3;1;8;32;9;6;17; 22; 25; 7;

10 X<650 4 41: 27: 5: 26 2,67
2;11;18;3;1;8;32;9;6;17; 22; 25; 7;

1 X=700 4: 41: 27: 5: 26: 36 2,39

After drawing the places of dislocation of the
SFRU and ERD SP on the map of the city of Kharkiv,
the places of appearance of dangerous events occurred
alternately in accordance with the selected data from
the general population and the calculated distances
were calculated. After transferring the obtained values
in accordance with the International System of Units,
the speed of traffic was calculated for each call, and af-
ter that the average speed indicator, which for Kharkiv
city in 2016 was 18,9 km/h. The index of the dispesses
of the sample values (speeds) was 132,46 and the stand-
ard deviation of values from their average indicator was
11,51

After obtaining the average speed of indicator of
units in Kharkiv and having the value of the minimum
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distance of travel from the DVRH at different versions
of the units with specialized demountable body-con-
tainers, depending on the coefficient of variation, the
following dependencies were obtained:

- dependence of the time of departure from the
units of the SFRU (body type container 2) to the chem-
ically dangerous and radiation hazardous objects of
Kharkiv from the classification boundary of group X
(fig. 1);

- dependence of the time of transit from the units
of the SFRU (body type container 3) to the chemically-
hazardous and radiation-hazardous objects of Kharkiv
from the classification boundary of group X (fig. 2).
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Fig. 1 - Dependence of time of departure from units ERD (body-container type 2) to the chemically-hazardous
and radiation-hazardous objects of Kharkiv from the classification group X
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Fig. 2 - Dependence of the time of departure from units ERD (body-container of type 3) to the chemically-haz-
ardous and radiation hazardous objects of Kharkiv from the classification group X

After analyzing the data presented in Table 4 and
Table 5, it can be concluded that the best obtained de-
pendences describe polynomial trend lines.

Table 4 - Numerical values of the determination coefficients in the selection of trend lines that best describe the
obtained dependencies (for type 2 car bodies)

Trend line type Determination coefficient
linear 0,5085
exponential 0,5981
logarithmic 0,6623
polynomial 0,7779*
step by step 0,7451
* - the highest value of the determination coefficient

The obtained dependences can also be approxi-
mated by constructing polynomial regression equa-
tions.

For determine the coefficients of the polynomial
regression  equation, the software package
STATISTICA 6.0 was used.

Table 5 - Numerical values of the determination coefficients for the selection of trend lines that best describe the
obtained dependencies (for type-3 container bodies)

Trend line type Determination coefficient
linear 0,5028
exponential 0,6254
logarithmic 0,644
polynomial 0,7767*
step by step 0,7617
* - the highest value of the determination coefficient

Table 6 shows the results of calculations of the co-
efficients of the regression equation. As the variable x

in the regression model, the limiting value of the class
boundary of the group X (for type-2 type bodies) acts.

Table 6 - Estimated values of coefficients of the regression equation

The coefficients Numerical values of Estimated value of Confidence interval at 95% probability
of the regression | coefficients of the re- | Student's t-criterion | Lower limit of in- | Upper limit of in-
equation gression equation terval terval
Xo 33,70168 8,93479 25,55286 41,85051
X1 -0,03151 -4,80163 -0,04568 -0,01733
X2 0,00001 3,97131 0,00000 0,00002

The significance of the regression coefficients was
verified using Student's t-criterion. The critical value of
Student's criterion according to the reference data given

in [14] (at a given level of significance of 0,05 and the
number of powers of free-body 14) is — 2,145, and
therefore, comparing them with the estimated values of
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this criterion in modulus one can come to the conclu-
sion, that the found coefficients of the regression equa-
tion are statistically significant.

The adequacy of the constructed regression model

was verified by calculating the F-criterion of Fisher

[14]. Table 7 lists the criteria of significance and the
adequacy of the regression model.

Table 7 - Criteria for the significance and adequacy of the regression model

Criterion The value of the criterion
Coefficient of multiple correlation (R) 0,881988
Determination coefficient (R?) 0,777904
F-Fisher's criterion 22,76658

The critical value of Fisher's F-criterion for the
level of significance of 0,05 and given degrees of free-
dom (v1 = 1, v, = 14) according to [15] is — 4,6. Since
the rocurrency value of the F-criterion of Fisher is
greater than its tabular critical value, one can come to
the conclusion that the regression model as a whole is
statistically significant and can be represented in the
following form:

y =0,00001- x* —0,03151- x +33,70168, (3)

wherey - is the predicted value of travel time, min;
X - is a variable (the limit value of the coefficient of
variation).

Table 8 shows the results of calculations of the co-
efficients of the re-gravity equation, which reflects the

change in the travel time of the DPRH units, depending
on the chosen boundary value of the variation criterion
for the type-3 body bodies. As the variable x, the
boundary value of the classification class X is the re-
gression model.

The significance of the regression coefficients was
verified using Student's t-criterion. The critical value of
Student’s criterion according to the reference data given
in [14] (at a given level of significance of 0,05 and the
number of degrees of free-of-charge 9) is — 2,262, and
therefore, comparing them with the calculated values of
this criterion modulus, one can come to the conclusion
that the found the coefficients of the regression equa-
tion are statistically significant.

Table 8 - Estimated values of coefficients of the regression equation

The coefficients Numerical values of Estimated value of Confidence interval at 95% probability
of the regression | coefficients of the re- | Student's t-criterion | Lower limit of in- | Upper limit of in-
equation gression equation terval terval
Xo 37,10870 6,05573 22,97781 51,23960
X1 -0,11028 -3,74612 -0,17816 -0,04239
X2 0,0001 3,13239 0,00003 0,00018

The adequacy of the constructed regression model
was verified by calculating the F-criterion of Fisher

[15]. Table 9 shows the criteria of significance and the
adequacy of the regression model.

Table 9 - Criteria for the significance and adequacy of the regression model

Criterion The value of the criterion
Coefficient of multiple correlation (R) 0,881306
Determination coefficient (R?) 0,776701
F-Fisher's criterion 13,91321

The critical value of Fisher's F-criterion for the
level of significance of 0,05 and given degrees of free-
dom (v1 = 1, v, = 9) according to [15] is — 5,12. Since
the calculated value of Fisher's F-criterion is greater
than its table-critical value, one can conclude that the
regression model as a whole is statistically significant
and can be represented as follows:

y =0,0001- x* —0,11028- x + 37,1087, (4)

where y - is the predicted value of travel time, min;
X - is a variable (the limit value of the coefficient of
variation).

The dependencies obtained in the course of studies
allow us to construct reviews (Figures 3 and 4), which
reflect the influence of the chosen option of compres-
sion of the SFRU by multifunctional mobile rescue sys-
tems with selected types of container bodies of type 2
and 3 on the indicators of the minimum Distance and
time to the places of occurrence of dangerous events in
Kharkov.
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Fig. 3 - Response surface, which reflects the impact of the selected version of the SFRU with multifunctional mo-
bile rescue systems with selected types of disposable type 2 buses on the parameters of the minimum distance
and time of stroke for the city of Kharkiv

T PR S

Fig. 4 - Response surface, which reflects the impact of the selected SFRU acquisition option with multifunctional
mobile rescue systems with selected types of disposable type 3 buses on the parameters of minimum distance and
driving time for Kharkiv
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Conclusions. According to the results of the re-
search, it was found that the higher the threshold value
of the variation index during the XYZ analysis, the
wider the range of specialized demountable body con-
tainers in the SFRU and the less is the distance and time
to potential call to destinations. The resulting depend-
encies may allow the technical re-equipment of the
SFRU with new models of special vehicles, taking into
account the specifics of the operational-tactical situa-
tion in their departure areas, and, in addition, to evalu-
ate the probable time of travel to the place of call.
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THE TESTS OF THE “SAKHATENT” WINTER MOTOR VEHICLE COVER.

Summary: The article describes the method and gives the results of testing the Sakhatent motor vehicle cover
on two different cars in the conditions of low climatic temperatures in Yakutsk, Russia, conducted in January -
February 2014. The cover is used in cold winter conditions to prevent the car from overcooling and possible sub-
sequent damage. The temperature loggers were placed at various spots, inside and outside of the cars and registered

data continuously.

Keywords: motor vehicle cover, low temperatures, temperature logger, permafrost.

The climate of the Republic of Sakha (Yakutia) is
famous for its extremely low temperatures; the so-
called "Pole of Cold" - Oimyakon village, is situated
here, and the winter temperatures drop down to -70 °C
minimum. In Yakutsk, the capital of the Republic, the
temperature in winter can cross the mark of -60 °C. In
such a severe conditions one of the most vital problems
for Yakutians is the winter operation of the motor
transport. Cars are exposed to low temperatures and
significant temperature changes, which aggravates the
wear of parts, destroys rubber and plastic parts of the
mechanisms and significantly reduces the life of the en-
tire car.

To avoid the excessive cooling of the car at the
outdoor parking, drivers have to leave the engine run-
ning. Therefore, it often turns out that the car's engine
does not stop in winter all day long. And this creates
side problems such as additional engine wear, high fuel
consumption and increased air pollution with exhaust.
Furthermore, winter operation of the car requires a
heated garage, which is also an additional obstacle for
most drivers.

One of the solutions of most of the problems de-
scribed above is the "Sakhatent" winter car covers cre-
ated and produced by Yakut developers (Fig. 1).

Fig. 1. UAZ-minivan under the “Sakhatent” cover.

Such a cover is made of a strong water-repellent
synthetic fabric and has one or two layers of padding
polyester as heat insulation. All layers are either
stitched (sewn cover) or welded using special equip-
ment (seamless cover). The use of the cover makes it
possible to leave the car at the outdoor parking at low

temperatures for a long time, significantly slowing
down its cooling. Also, such covers are widely used in
combination with various heating means (starting pre-
heaters, electric heaters, air heaters).
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The paper considers full-scale testing of this prod-
uct in conditions as close to real as possible with con-
tinuous temperature registration at several spots of the
car.

The iButton Data Loggers were chosen as the
main tool for this work. The iBDL or the iButton High

Capacity Temperature Loggers (corporate designation
A 5,89

DATE GHD

1
000000FBCS2B |
W, 1-Wie® g

DS1921G and DS1922L) are manufactured by Maxim
Integrated [1]. These devices are fully protected non-
volatile single-channel electronic recorders in a Micro-
CAN F5 casing which has a form of a flat disk container
with a thickness of 5.89 mm and an outer diameter of
17.35 mm (Fig. 2). The casing contains a temperature
sensor, battery, memory, real-time clock/calendar.

Fig. 2 iButton Data Logger

Suzuki Escudo (2006, 3™ generation, 2 liter en-
gine), a medium sized SUV, was chosen as the first test
object. The loggers were installed in the engine com-
partment, in the cabin, under the crankcase and the front

left suspension arm. The installation scheme is shown
in Fig. 3

1 —on top of the engine , 2 — near the battery, 3 — on the cabin dashboard, 4 — on a rear middle head-rest, 5 —on
the floor between the rows of the seats, 6 — on the plastic protection under the crankcase, 7 — on the front left
suspension arm
Fig. 3. The sensors’ installation spots in the Suzuki Escudo vehicle.

The loggers’ polling interval was set for 20
minutes.

The results of the temperature monitoring are
shown in Fig. 4. The colors of the curves on the graph
correspond to those of the installation spots in Fig. 2.

The light brown color indicates the curve of an outdoor
temperature.

In these diagrams, notes with a numerical designa-
tion mark represent significant events in the vehicle op-
eration mode. The descriptions of these events are
given below the diagrams.



Lim
Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #9(25), 2017 EEST 59

o, 80
C
Fi1]
60
S0
40 — Engine compartment
1 4 Battery
20 — Dashboard
— Fear head-rest
10
— Cabin floor
u !
— Under the crankease
10 +
— Front left suspension am
-20
- Qutdoot temperature
30 -
40 y —~—— -
S, . ~—
50 - ,
Time
A0 g B A ﬁ.“'a‘”b-“’&" UL N o @ P 4 o W

Ry ,@ A ,3; o "K'v"’q\,ﬁfxtxﬁxhxbx x%x% &
Q;s @x 0,;» Q,*»“" 6‘? Q,;, ,9” Q,;» &x 'S‘} 6*\ o Rty qﬁx SO ﬁw
O S S S I WO

1 — Car at the parking lot 21:20, Engine compartment temp = 71 °C, Cabin temp = 17 °C

2 —Night warming-up 23:40, Engine compartment temp = 20.5 °C, Cabin temp = -3.5 °C

3 — Warming-up ends 00:40, Engine compartment temp = 69.5 °C, Cabin temp = 27 °C

4 — Morning warming-up 07:40, Engine compartment temp = -0.5 °C, Cabin temp =-11 °C
Fig. 4. Suzuki Escudo test results.

The second tested object was UAZ-minivan.

The loggers were installed at three different spots
in the cabin, at the top of the engine compartment, un-
der the car on the frame in the front part and on the rear
gearbox (Figure 5).
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1 — on the front axle, 2 — on the back axle, 3 — top of the engine compartment, 4 — the cabin dashboard, 5 — in the
middle of the front seats row, 6 — on the cabin floor under the front seats row
Fig. 5. The sensors installation points in the UAZ-minivan vehicle.

The loggers’ polling interval was also set for 20
minutes. The beginning of the measurements is on Feb-
ruary 18, 2014 19:00. The monitoring was carried out
for 15 hours, from 19:00 on February 18, 2014 to 10:00
on February 19, 2014.

After installing the sensors, the car was insulated
with a double seamless cover with a substrate and the
engine was stopped.

The results of the UAZ-minivan temperature mon-
itoring are shown in Figure 6. The colors of the curves
on the graph correspond to those of the installation
points in Fig. 6. The light brown color indicates the
curve of an outdoor temperature.

In these diagrams, notes with a numerical designa-
tion mark represent significant events in the vehicle op-
eration mode. The descriptions of these events are
given below the diagrams.
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1 — Car at the parking lot 19:20 , Engine compartment temp = 70 °C, Cabin temp = 14 °C
2 — Morning warming-up 08:20 , Engine compartment temp = -13,2 °C, Cabin temp = -2/ °C
Fig. 4. UAZ-minivan test results.

As we can see, the Suzuki Escudo is parked at 9
pm and warmed up at 11 pm for about 50 minutes. By
7 am, the temperature in the engine compartment drops
to -20°C, the temperature in the car cabin drops to the
average -10°C, the temperature under the crankcase to
-249C. The outdoor temperature was -44 °C on January
16th and -48°C on January 19th. At 9 am on January
18th the lowest temperatures for the entire monitoring
period are registered (-9,5°C in the engine compart-
ment, -17°C in the cabin and -26°C under the crank-
case). Nevertheless, such temperature conditions are
acceptable for motor vehicle operation in the Republic
of Sakha (Yakutia) when using special winter oils.

It should also be mentioned that the sensors 6 and
7, mounted on the lower part of the Suzuki Escudo, are
under the influence of the cooling air flow when driv-
ing, so their readings are only leveled when the car is
parked.

As for the results of monitoring the UAZ minivan
temperature, it should be noted that this car stood under
the cover for about 13 hours with a stopped engine at

the temperatures from -39°C to -43°C. On February 19,
after the morning engine start (8:20), a sharp drop of
temperature at all spots (down to -18.9°C in the engine
compartment, -21°C in the passenger compartment and
-26°C under the crankcase) occurs, this drop is caused
by the start of the cooling system of the engine with a
cold coolant. After start of the engine the leak of anti-
freeze on the engine cooling system pump, which ap-
peared as a result of overcooling, could be seen.

To sum it up, it can certainly be said that the test
results clearly confirm the effectiveness of the Sakha-
tent car covers at low climatic temperatures (-39°C to -
48°C) and long cooling time (up to 13 hours).
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ESTIMATION OF THE BASALT-REINFORCED COMPOSITE MATERIAL’S THERMAL
CONDUCTIVITY BY THE METHOD OF STATIONARY THERMAL CONDITIONS

Summary: The paper presents the results of experimental determination of thermal conductivity of a com-
posite plate reinforced by basalt-fiber rods. The thermal conductivity of the basalt-reinforced composite plate,
because of its large dimensions, was determined according to GOST 7076-99. The BINDER MK-53 climatic
chamber was used to create a constant temperature difference across the height of the sample. The results of the
experimental determination of the thermal resistance and thermal conductivity of the basalt-composite material
are presented.

Keywords: thermal conductivity, basalt-fiber, thermal resistance, composite plate.

The basalt fiber and the materials based on it are
widely used in construction, engineering, automotive
industry, aviation and rocket construction, energy, elec-
tronics, etc. [1]. In all these fields of industry this ma-
terial becomes essential, due to its high strength prop-
erties, stable corrosion resistance to aggressive media,
low hygroscopicity.

It should also be mentioned that, as a dielectric,
basalt fiber allow constructing structures that do not re-
flect radio waves; such a feature will allow building
both civilian and military strategic facilities. The rein-
forcement made of basalt fiber has a low weight, and
undoubtedly will be a good choice in terms of creating
lightweight construction products and will reduce the
cost of their delivery.

In addition, it has a low coefficient of linear ex-
pansion [2], which allows the use of reinforcement in
the construction of buildings at operating temperatures
range from -70 to + 180 ° C.

The paper presents the results of experimental de-
termination of thermal conductivity of a composite
plate reinforced by basalt-fiber rods.

The sample is a plate made of a composite material
measuring 203x303x25 mm, reinforced with basalt fi-
ber rods located at right angle to each other with a con-
stant pitch and filled with foamed epoxy resin. The di-
ameter of the reinforcement is 8 mm.

Previously, we have determined the thermophysi-
cal properties of polymers using the IT-A-400 and IT-
S-400 automated devices [3]. The thermal conductivity
of the basalt-reinforced composite plate, because of its
large dimensions, was determined according to GOST
7076-99 [4]. The BINDER MK-53 climatic chamber
was used to create a constant temperature difference

across the height of the sample. The operating temper-
ature ranges from -40 to +180 ° C. The accuracy of the
thermostatting is £ 1°C. One side of the plate is main-
tained at the minimal temperature in the chamber, and
the opposite side is at room temperature.

The temperature and heat flow registration is car-
ried out using the "TERCON" multichannel precision
signal converter produced by "Termex" (Tomsk). The
converter is connected to the IBM PC via a serial inter-
face of the RS-232C type, and it allows to obtain heat
flow and temperature measurements in the form of nu-
merical tables or graphs. The "TERCON" signal con-
verter has the following maximum permissible error of
measured voltage:

Auor=%[0.0005+5-10 Uy ]

The PTP-1B sensors developed by the Institute of
Technical Thermophysics of the National Academy of
Sciences of Ukraine (Kiev) were used as heat flow and
temperature sensors. The PTP-1B sensor is a round thin
plate made of textolite, 100 mm in diameter and 2 mm
thick, it has six terminals for data output.

The PTP-1B sensor, in addition to the heat flow
converter, includes a Pt100 type platinum resistance
thermometer with a unique sensor curve Wi = 1.385.
The nominal resistance of the thermometer at 0 °C is
100 Q. The maximum permissible relative error of the
heat flux measurement is + 4%, and the maximum per-
missible error of the temperature measurement is & 0.5
K.

The experimental setup is shown in Fig. 1. A bar-
rier of extruded polystyrene measuring 550x550x100
mm was made to install the sample in the boundary area
between the chamber and the room. The opening was
made in the barrier to fit there a sample.
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Fig. 1. Installation diagram
The PTP-1B sensors were installed on the center R, =221 (1)

of the sample on both sides. The output terminals of the
heat flow sensors are connected to the input signal
switches, the output connection of the resistance ther-
mometer is made using a four-wire electrical circuit.
Polling and data registration is carried out using a soft-
ware application written using Delphi 7 environment.

Data on the changes in temperature and heat flux
on both surfaces of the plate are displayed on the com-
puter screen. Registering and recording data continues
before and after the stationary thermal regime takes
place and reaching the specified negative temperature
in the climatic chamber (-40 ° C), and lasts for about
another half an hour. Several series of experiments
were carried out. The duration of each experiment was
2 hours.

The value of thermal resistance to heat transfer is
determined by the formula:

q
here t,, t; — temperatures on the cold and warm

surfaces of the sample, °C; g — the average density of

heat flux W/m?, determined by the formula:
= _ UKy +uq1Kq (2)

P
here u,, u, — voltages registered by two heat me-
ters, mV; K,, K; are the corresponding conversion fac-
tors, W/(m?*mV).
The thermal conductivity value of the plate A,
[W/(m*°C)] is determined by the formula:

A= 3
Ri
here h — plate thickness, m; Ry — thermal re-
sistance to heat transfer determined according to (1),
(m2*°C)/W.
Figures 2 and 3 show the temperatures and heat
fluxes density changes on plate surfaces.
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Fig. 3. Heat fluxes density changes on warm and cold surfaces.

The results of the experimental determination of
the thermal resistance and thermal conductivity of the
basalt-composite material are presented in Table 1.

Table 1. The values of thermal resistance and thermal conductivity of the basalt-reinforced composite plate

Experiment Ry, (M?*°C)/w A, w/(m*°C) Aep, W/(m*°C)
1 0,450 0,055
2 0,467 0,053 0,054
3 0,462 0,054

Conclusion

The thermal conductivity of the studied composite
basalt-reinforced composite material was 0.054
W/(m*°C). This thermal conductivity value relates it to
the class of heat-insulating materials, such as mineral-
wool, glass wool, etc.

Thus, along with such properties as corrosion re-
sistance, high strength and low weight the investigated
composite material has good thermal insulation proper-
ties. This makes it possible to solve the problem of ma-
terial intensity, which is relevant for the design of light
aircraft.
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THE METHOD OF SOLVING THE CAUCHY PROBLEM THAT IS BASED ON THE ADJUSTMENT
THE APPROXIMATION OF THE FUNCTION AND ITS DERIVATIVE

Abstract

In this paper, we propose the method of solving the Cauchy problem (1)-(2) that is based on the adjustment
the approximation of the function and its derivative [9]. The width of the functional interval is defined, which
guaranteed contains the solution of Cauchy problem (1)-(2). It's proved that the width of this functional interval is
smaller than the corresponding widths, which is obtained using the Moore method [3, 4, 6] and the modified Moore
method based on mathematics of the functional intervals [9, 10]. Numerical experiments confirm the theoretical

results obtained in this paper.

Keywords: the Cauchy problem, interval, the width of the interval, the differential equation, two-sided ap-
proximation, the linear functional interval, bound, spline, derivative

1. INTRODUCTION

A lot of researches are devoted to solving the Cau-
chy problem using the interval mathematics [2, 3, 4, 6].
However, their effectiveness of these methods depends
significantly on the methods of finding the interval ex-
tensions of the functions that have as narrowly as pos-
sible width. S. M. Markov [5] obtained the good results
using the arithmetic of the directed intervals.

The concept of a functional interval, arithmetic
and the set-theoretic operations on them is defined in
[7]. It has been introduced the new methods of solving
the Cauchy problem (1)-(2) based on mathematics of
the functional intervals in [9]. These methods don’t in-
clude a significant part of the defects listed above. In
[10] it’s proved that the width of the functional interval
built using the modified Moore method based on math-
ematics of functional intervals satisfies the inequality

w (y (x, g(x),g(x))) < clh?((1+ B — 1)(1 + )™,

where g(x),y(x), ¢, 1, h are defined in [10].
Such built functional interval of the solution of the

Cauchy problem (1)-(2) is significant smaller than the
interval extension of the Moore method

o (Y,) < LA/p),
where [, p are defined in theorem 1 [4].

w(Y(X)) < %hzw

where ¢, ¢’, h are defined below.

The basis of this method of solving the Cauchy
problem (1)-(2) is laid down the conclusions about ad-
justments between two-sided approximations of the
function and its derivative, which follow from the the-
orem 1-2 [9].

Let’s solve the next Cauchy problem
y' = f(x,y(0),

y(x0) = Yo,
on the interval X = [a, b], where a £f x,.

It’s proved below that the width of the functional
interval {X,B(x),ﬁ(x)} built using the algorithm of the

method based on the adjustment the approximation of
the function and its derivative is smaller than in the
methods described above

(% chnin+1)Cn+1)+c’'(n®>+n- 2))

2. PRECONDITIONS OF CONSTRUCTION
AND STUDY OF THE METHOD BASED ON THE
ADJUSTMENT THE APPROXIMATION OF
THE FUNCTION AND ITS DERIVATIVE

)
O]

Build for the unknown function y(x) — solution of Cauchy problem (1)-(2) the functional interval
7(la, b]) = {X,1(0), 1(x)}, ®)
using the basic principle — the development of functional dependence at each point in the region of the defi-
nition of any differentiable function occurs along its tangent at this point.

I(x) = kx + m,f(x) = kx +m, k=vy'(a) - Ak =y'(a) + Am=y(a) —kam= 4)
y(a) — ka.
k<y <k ®)

—_
where k', m',k ,m’ - some constants.



Lim
66 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#9(25), 2017 EESL

The theorems that described below have been proved in [9].
Theorem 1. Let the function y(x) is once continuously differentiated in the every point x of the interval
[a, b] and the functions g(x),g(x) are such that on this interval the double inequality is performed

gx) <y'(x) <glv), (6)
Then the next inequalities are performed:

vo+ [ 90t <360 <yo+ [ GO0t ™

ab ab
Yo = f gdt <y(x) <y, - f g, (®)
ne y, = y(a),y, = y(b).m ©)

Let the next functions are performed

gx) =kx+m, (10)
(o) = kx +m, (11)
Pa(x) = 0.5kx? + mx — 0.5ka® — ma + y,, (12)
p,(x) = 0.5kx? + mx — 0.5ka® — ma + y,, (13)
pp(x) = 0.5kx? + mx — 0.5kb® — mb +y,, (14)
p,(x) = 0.5kx? 4+ mx — 0.5kb% —mb + y,, (15)
wa(x) =, (x) = pa(x), (16)
wb(x) = ﬁb(x) - Bb(x)ﬁ (17)
Yo =y(a),yp = y(b). (18)

k, k, m, m — some constants. Then the next theorem is performed.
Theorem 2. Let in the interval X = [a, b] the function y(x) is once continuously differentiated and its deriv-
ative y'(x) satisfies the next inequality

g0 <y'(x) <g), (19)
Then:

Pa(x) < y(x) <p,(0), (20)

pp(x) < y(x) <p, (%), (21)

The function w,(x) is monotonously growing, and the function w,(x) is monotonically falling and their
increments coincide with the precision of the sign. For every x € X = [a, b]

wWa(x) +wp(x)=C >0, (22)
where constant
€ =05(k—k)(b?-a®) + (m—m)(b—a); (23)
if k # k, then on the interval [a, b] the next equations
p,(x) =p,(x), (24)
Pa(x) = py (%), (25)

have the solutions X, x* consiquently, and they are unique.

The maximum distance diam,, in the interval [a, b] along the distance OY between the points of the set of
points, bounded with the parabolas p, (x), p,, (x), po (x), py (x) («parabolic parallelogram» (see Fig. 1 from [9])),
satisfies the correlation

diam, = min(Y1,Y2) < 0.5C, (26)
where

Y; = 0.5k(b% — a®) + m(b — a) + y, — vy, (26)

Y, = —0.5k(b* —a®) —m(b — a) = ya + Y. (27)
3. ALGORITHM OF THE METHOD BASED e of points {xi}?gfl —breakdown the inter-
ON THE ADJUSTMENT THE  val[a, bJon subintervals [x;, x;,,], where x; — are the
APPROXIMATION OF THE FUNCTION AND  engs of the intervals (pointsa, b) and characteristic
ITS DERIVATIVE points (points of extremums, outrances, non-differenti-

. ) ation, ruptures) of all elementary and special functions
The basis of the method based on the approxima- @:(x), (i = 1, ..., N), which are included in the analytic

tion of the approximations of the function and its deriv- : £ a functi f the right side of
ative of solving the Cauchy problem is the conclusions te;(ep;?:;’;r?(f) unction £ (x, y(x)) of the right side o

drawn from Theorems 1-2 from [9].
Algorighm:
1. Create the primary source lists
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. {ya} —list of values of the lower limiting func-

tion of the functional interval Y ([a, b]) — solution of the
problem (1)-(2).

o {y,} —listof values of the upper limiting func-
tion of the functional interval Y ([a, b]) — solution of the
problem (1)-(2).

o empty lists{} of coefficients and displace-
ments of straight lines of upper and lower limiting func-
tions of functional intervals Y ([a, b]).

2. Calculate y; = f(a,y,) and choose the pri-
mary functional interval ¥ ([a, b]) of solution y(x) ac-
cording (4) — (5). To do this, choose the maximum al-
lowable width w for the entire interval [a, b] of future
functional interval — solution (1)-(2). A> 0is defined by

w

A= ————.
2(b—a) (28)
3. Build the functional interval F([a,b]) =
F{[a, b],;’(x),i’(x)} of the right side of the equation
(1) using the formulas from (4)-(5). The bound func-
tions of this functional interval are piecewise linear. As
a result we will get the next lists:
e of points {x;}**! —breakdown the inter-
val [a, b] on subintervals [x;, x;;1];
e theslope {k{}_
—/i=1
function of the functional interval of the derivative
y'(x);
—\Nn
e theslope {mg}
i=1
function of the functional interval of the derivative
y'(x);
- n -
o the displacement {m{}_ —of the lines of up-
—Ji=1

—of the lines of upper bound

—of the lines of lower bound

per bound function of the functional interval of the de-
rivative y' (x);

—\
e the displacement {klf}‘ —of the lines of
i=1
lower bound function of the functional interval of the

derivative y'(x);
o the values {ﬁ}

tion on the points {x;}™*! of the functional interval of
the derivative y'(x);
e the values {fi’}
—/i=1
tion on the points {x;}7*! of the functional interval of
the derivative y'(x);

4. Build the functional interval S,([a,b]), the
limiting functions of which we find by the analytical
expressions of the right and left parts of the formulas
(12)-(15), accordingly. It contains a part of the solution
values y(x) from the start value y,.

5. Find the maximum value b < b, so that
Se(la,B]) € Y([a,B])i  y(x) € Su([a,b]). Then
S.([a, b]) on the interval [a, b] guaranteed contains an
unknown solution to the problem (1)-(2). For this con-
sistently computing the values of the upper and lower
limiting functions of the functional interval S, ([a, b)),
the values of the upper and lower limiting functions of
the functional interval ¥ ([a, b)), create the next lists:

n+1
~ —of the upper bound func-
i=1

n+1
— of the lower bound func-

o {p™M! — of the values of the upper limiting
functions of the functional interval S,([a, b]) on the
points {%;}74;

n+1 L.
o {pi} — of the values of the lower limiting
—/i=1

functions of the functional interval S,([a, b]) on the
points {%;}74;
—n+1 . ..

o {7J,_, — of the values of the upper limiting
functions of the functional interval ¥([a,b]) on the
points {X}{21;

n+1 L.

o {yi} — of the values of the lower limiting

iz1

functions of the functional interval ¥([a,b]) on the
points {%;}74;

The value b is that first point x, of the interval
breakdown {x;}**! where

Y, S¥,buty . >y . (29)
or

Yp > zp,but Yp+1 < zpﬂ,
or (18) and (19) are performed.

6. Functional interval S,([a,b]) on the interval
[a, b] guaranteed contains the unknown solution of the
Cauchy problem (1)-(2). Therefore, if desired, it can be
already considered as a solution of Cauchy problem
(1)-(2) on the interval [a, b] as the functional interval.

Since the limiting functions of the functional in-
terval Sa([a, E]) usually consist of the quadratic splines
than it’s difficult to use it directly for searching on the
interval [a,b] the solution — functional interval
Y([a, b]) with the smallest width. Therefore we build
the linear  functional interval  L([a,B]) =
L{[a, b],1(x),1(x)} that guaranteed contains the un-
known solution of the problem (1)-(2). The upper I(x)
and lower [(x) limiting functions we build as the piece-
wise linear functions using the convexity of the quad-
ratic parabolas. If the according parabola is the part of
the upper limiting function of the functional interval
Sa([a, b]) and is convex up then to the piecewise linear
function I(x) we will include the according tangents,
otherwise the according secants. If the according parab-
ola is the part of the lower limiting function of the func-
tional interval S,([a, b]) and is convex down then to
the piecewise linear function [(x) we will include the
according tangents, otherwise the according secants.

7. Build the functional interval F([a,b]) =
F{[a, b],L([a, b])} of the right side of the equation (2)
using (4)-(5).

8. Build the functional interval Y([a,b]), the
limiting functions of which we find using (12)-(15). It
guaranteed contains the solution y(x) of problem (1)-
(2) on the interval [a, b] and has a small width.

9. Accumulate the relevant information in the
main lists from paragraph 1 of this algorithm.

10. Form a new Cauchy problem with interval in-
itial condition. For this we clear the working lists that
are formed in the paragraph 1 of this algorithm and

(30)
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again form them in the previous primary form. Then we
solve the next two Cauchy problems

y=f (x,y(0), (31)
y(b) =y, (32)
and
y=r (x,y(0), (33)
y(b) =y,, (34)
where
Yi= VY2 = Yp (35)

11. Solve these Cauchy problems on the interval
[b, b]consistently implementing paragraphs 2-10. In
this case, the upper limiting function of the functional

interval Y([E, 5]) where the point b (b < b < b) is
determined by (29)-(30) is the upper limiting function
of the functional interval Y; ([E 75]) — the solution of
the problem (31)-(32), and the lower limiting function
of the functional interval Y ([E I’ZD is the lower limit-

ing function of the functional interval Y, ([E Z]) —the

solution of the problem (33)-(34).

12. We repeat paragraphs 2-10 of the algorithm
until the equality b = b is performed.

After implementation of the algorithm we will get
the next lists of:

o {x}M*1 — points of the interval breakdown
[a, b];

o {@in,, {b_l}i1 {c3L, — the coefficients
a;, b_l ¢c;, accordingly, of the parabolas of the upper lim-

iting function of the functional interval Y ([a, b]) — the
solution of the Cauchy problem (1)-(2);

o o, (] el -

a;, b;, c¢;, accordingly, of the parabolas of the lower lim-

iting function of the functional interval Y ([a, b]) — the
solution of the Cauchy problem (1)-(2);

o {y}M*1 _values of the upper limiting function
of the functional interval Y ([a, b]) — the solution of the

Cauchy problem (1)-(2);

the coefficients

M+1
. {&}m — values of the lower limiting func-

tion of the functional interval Y ([a, b]) — the solution
of the Cauchy problem (1)-(2);

Remark 1. To determine the coefficients k, k the
formulas (4)-(5) can be changed to k=y'(a) —
Ay, k = y'(a) + Ay, where A;> 0,A,> 0. Then in for-
mula (28) A= (A; + A3)/2.

Remark 2. If the highest width of the intervals
[%;, %;+1] is quite big then it is expedient to take the
lowest value between the abscissa points of the inter-
sections the upper limiting functions of the functional
intervals Y ([a, b]) and S,([a, b]) for the value b; and
the lower limiting functions of the functional intervals.

Remark 3. If we will repeat the paragraphs 3 — 8
of the algorithm using the same value b on the interval
then after several repeating the width of the functional
interval Y ([a, b]) will be smaller than any predefined
width. But the number of the points of the interval [a, b]
breakdown is rapidly increasing and, accordingly, the
count of the elements of the resulting lists.

Remark 4. If the highest width of the intervals
[%;, %;+1] is quite big then it is expedient to take in the
paragraph 5 of the algorithm the smallest solution of the
two equations for the point b that we will get by equat-
ing the upper and lower limiting functions of the func-
tional intervals Y ([a, b]) and S, ([a, b]) accordingly.

4. THE EVALUATION OF THE MAXIMUM
WIDTH OF BILATERAL APROXIMATION OF
THE SOLUTION OF CAUCHY PROBLEM

It’s proved below the theorem 3 that contains the
evaluation of the width of the functional interval that is
guaranteed contains the solution of the Cauchy problem
(1)-(2).

Theorem 3. Let the function y(x) is once contin-
uously differentiated in the every point x € X, the func-
tion g(x) and g(x) are so that on this interval the dou-

ble inequality is performed

g(0) <y'(0) <), (35)
and the next inequalities are performed
Pa(x) < y(x) <p,(x), (36)
pp(x) < y(x) <p,(0), (37
where
g(x) =kx+m, (38)
gx) = kx +m, (39)
pa(x) = 0.5kx?* + mx — 0.5ka® — ma + y,, (40)
p,(x) = 0.5kx? + mx — 0.5ka? — ma + ¥, (41)
pp(x) = 0.5kx? + mx — 0.5kb* — mb + y,,, (42)
p,(x) = 0.5kx? + mx — 0.5kb? — b + y,. (43)
The Cauchy problem (1) — (2) has a solution y(x) and the constants ¢ > 0, ¢’ > 0 exist so that
1 nn+1)/1
w(Y (X)) < Ehz — <€ chn(n+1)C2n+ 1D +c'n?+n- 2)), (44)

where h = max(hy, ...

,hy), ¢ = max(cy, ..., ¢,,), ¢’ = max(c’y, ...

, ¢,

C; =ki—&',cj' =k]a+m]—k]a—m},l = 1,...,n,j=2,...,n.

Proof. For proving the theorem we need prove the next inequality at first
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1) (5 (X, gs(x),ys(x)» < Eh <E chnn+1)Cn+ 1D +c'n?+n- 2)). (45)
Using (36)-(37) and (38)-(43) we obtain
0.5kx? + mx — 0.5ka? — ma + y, < y(x) < 0.5kx? + mx — 0.5ka? — ma + y,, (46)
0.5kx? + mx — 0.5kb? — mb + y, < y(x) < 0.5kx? + mx — 0.5kb? —mb + y,. (47)

Using (46)-(47) we obtain

_ _ (48)
wa (X950, 550 ) = B, = pat)
_ _ (49)
wp | S (X, gs(x), gs(x)) =p,(x) —pp(x),
Further, we prove the inequality (45) using the method of mathematical induction.
Letn =1:
w(S(Xy)) = 0.5ky(a + h)? +m;(a + h) — 0.5k;a? —mya + y, — 0.5k;(a + h)? — my(a + h) + 0.5k, a?

+ma—y, = =05h*(k; — k).
Let ¢, = k; — ky, then
w(S(Xy)) < 0.5¢,h%.
Suppose that n = p inequality (45) is satisfied. Then
(p—-1)7° p’ , ,
> Cp-1 +7cp) +h(202 +---+pcp).
Then we will show that the inequality (45) is performed for n = p + 1. Obviously, that

(p—-1)7? p’ (p+1)? -
w (S(Xp+1)) = h? <O.SC1 +2c,+ -+ Tcp_l + 761, + T(kpﬂ - Kpﬂ)

w (S(Xp)) = h? <0.5C1 +2¢c, + -+

+h (ZCQ +-tpey,+ @+ 1)(Ep+1a +Mpy1 — kpr1a — mp+1)).

— ! — m
Letcpi1 = Kpr1 = Kpi1s Cpar = kpra@ +Mpyq — kpia —mpyy,

—1)2 2 2
w (S(Xp+1)) = h? (0.5c1 +2¢c,+ -+ @ 21) Cp1 + %cp + —(p+21) cp+1) +h(2c) + - +pcj + (p +
1)c;,+1).
Let ¢ = max(cy, ..., ¢y), ¢ = max(c’,, ..., c',), then
2 (n-1?% n? ,
w(S(Xy)) < ch?(05+2 +---+T+7 +he'2 + -+ n)

1 1
< Echzn(n +1D)02n+1)+ Ec’h(n2 +n-2)

= %h(%chn(n +1D2n+ 1D +c'(n®>+n— 2))

The inequality (45) is proved.
From (45), using the condition

w(FX)) < lw(Y(X)), VL >0 (50)
using the method of mathematical induction let’s prove the inequality (44).

w(Y(X)) < 0(Y(Xny)) + f W(F(Xp_1))dt = 0(Y(Xn_1)) + 0(F(Xn_1))(x — @)
For n = 1 we have: ‘

w(Y(X))<0+(a+h- a)%h(%chn(n +1DCn+ 1D +c’'n?+n-— 2))

1 1
= Ehz <gchn(n +1D2n+ 1D +c'(n®>+n— 2)).
Assume that n = p.
1 1
1) (Y(Xp)) < Ehz <gchn(n +1DC2n+1D)+c'n®+n- 2)) a1+--+p).
Let’s show that the inequality is performed forn =p + 1
1 1
1) (Y(Xp+1)) < Ehz gchn(n +D2n+D+c'M?+n=2)|(1++p+(@+1).

Consequently,
nn+1)

1 2
w(Y(X,)) < Eh >

<% chnn+1)Cn+ D +c'n?+n-— 2)).

The theorem was proved.
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Remark 5. From theorem 3 follows that the width
of the functional interval that guaranteed contains the
solution of the Cauchy problem (1)-(2) can be reduced
with increasing the count of the points of interval break-
down [a,b] while building the functional interval

F([a,b]).

5. RESULTS OF CALCULATING
EXPERIMENTS

Example 1. Construct two-sided approximations
in the form of quadratic splines using the method based
on the adjustment the approximation of the function
and its derivative to solve the next Cauchy problem:

y' =e*y* -2y,
y(0) = 0.75. m

The two-sided approximations to solution of the
Cauchy problem is found using the algorithm of the
method based on the adjustment the approximation of
the function and its derivative. Also the two-sided ap-
proximations is found using the modified Moore

Y

method based on mathematics of the functional inter-
vals. It is compared the results and showed on the pic-
tures below.
The exact solution of the problem has the next
form
3e*

e*+3

y(x) =

The figure 1 shows the exact solution, the two-
sided approximations to solution of the Cauchy prob-
lem that is found using the algorithm of the method
based on the adjustment the approximation of the func-
tion and its derivative, the two-sided approximations
using the modified Moore method based on mathemat-
ics of the functional intervals (upper and lower lines)
and the interval built by Moore method (the set of the
line segments of the horizontal lines). Since the width
of the functional interval obtained by the algorithm of
the method based on the adjustment the approximation
of the function and its derivative is very small then on
the figure 1 the upper and lower limiting functions ob-
tained by this method is almost the same as the exact
solution.

0.0025 0.005 0.0075 0.01

0.0125 0.015 0.0175 0.02 0.0225

0.025 0.0275 0.03 0.0325 0.035 0.0375 0.04 0.0425 0.045 0.0475

’ X
Figure 1. The exact solution, the two-sided approximations using the algorithm of the method based on the ad-
justment the approximation of the function and its derivative and the two-sided approximations using the modi-

fied Moore method based on mathematics of the functional intervals and the interval built by Moore method

Table 1 presents the results of the algorithm of the
method based on the adjustment the approximation of
the function and its derivative on the interval
[0,0.022993] — the values of the lower and upper

quadratic splines (gi(l) ), 2P (),

a;, a;,b;, b;, c; and c; are the coefficients of the lower
and upper quadratic splines on the points x;:

pP ) = ax® +hix + g,

551)(36) = aixz + Eix + Ei'
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Table 1. The results of the algorithm of the method based on the adjustment the approximation of the function and

its derivative

{xi}ll=01

{0,0.003285,0.006569,0.009854,0.013139,0.013226,0.013312,0.01651,
0.019708, 0.022993}

B ()

{0.75,0.746926,0.743864,0.740814,0.737771,0.737691,0.73761,0.734664,

0.731725}

P )Y

{0.75,0.746926,0.743863,0.740811,0.737772,0.737692,0.737611,
0.734662,0.731718}

{0.529192,0.520047,0.525713,0.516642,0.532362,0.532131,0.535785,

— 19

{ai}izq 0.5271363,0.532587}

() {0.501486, 0.496867, 0.503909,0.499366, 0.479001, 0.478882,0.483875,

ai}i=1 0.47937,0.48643}

B {—0.9375,—0.93744, —0.937514, —0.937336, —0.937749, —0.937743,
ifi=1 —0.93784,—0.937554, —0.937769}

(b1 {—0.9375,-0.93747,—0.937562, —0.937473, —0.93611,—0.935961,

Disi=1 —0.936247, —0.936042, —0.933668}

@1, {0.75,0.75,0.75,0.75,0.75, 0.75,0.75,0.75, 0.75}

(), {0.75,0.75,0.75,0.75,0.75, 0.75, 0.75,0.75, 0.75}

Table 2 presents the widths between the values of
the  lower and upper quadratic  splines
pP(x) and pV(x) built by the algorithm of the
method based on the adjustment the approximation of
the function and its derivative, the widths between the
values of the lower and upper quadratic splines

52 (x;) and p (x;) built by the algorithm of the
modified Moore method based on mathematics of the
functional intervals and the widths of the intervals
[Y;(x),¥;(x)] by Moore method on the interval
[0,0.022993].

Table 2. The widths between the values of the lower and upper quadratic splines built by the algorithm of the
method based on the adjustment the approximation of the function and its derivative, the widths between the values
of the lower and upper quadratic splines built by the algorithm of the modified Moore method based on mathe-
matics of the functional intervals and the widths of the intervals built by Moore method on the interval

X; PO (x) — pP (x) P2 (x) — pP (x) V() —Yi(x)

0 0 0 4963221 * 1073
0.003285 3.4776177 * 1077 1.164964 * 10~° 4963221 * 1073
0.006569 1.255095 % 107° 4.600697 * 1075 4963221 1073
0.009854 3.028028 * 107 1.046403 * 107 4963221 * 1073
0.013139 1.446453 * 107° 1.838565 * 107 4963221 * 1073
0.013225 1.375043 * 107° 1.838565 * 107 4963221 * 1073
0.013312 1.085244 % 107° 1.838565 * 10™* 4963221 * 1073
0.01651 2.524452 % 107° 2.687171  10™* 4963221 1073
0.019708 6.648834 x 10°° 3.919549 x 10~* 4963221 1073
0.022993 1.349596 * 1075 5.491375 * 10™* 4963221 1073

The width of the functional interval of the solution
of Cauchy problem (1)-(2) build by the algorithm of the
method based on the adjustment the approximation of
the function and its derivative on the interval
[0,0.022993] is 1.349596 * 1075, h = 0.003285.
The width of the functional interval of the solution of
Cauchy problem (1)-(2) build by the algorithm of mod-
ified Moore method based on mathematics of the func-
tional intervals on the interval [0,0.022993] is
5.491375 * 10™*, h = 0.003285. The width of the in-
terval found by Moore method on the interval
[0,0.022993] is 4.963221 * 1073,

6. CONCLUSIONS
The results of the investigations give reason to as-

sert that the method based on the adjustment the ap-
proximation of the function and its derivative proposed

in [9] makes it possible to construct two-sided approx-
imations of the solution of the Cauchy problem (1) - (2)
in the form of a corresponding functional interval
whose limiting functions are the quadratic splines. Such
constructed functional interval is guaranteed containing
a solution of the Cauchy problem. The width [7] of this
functional interval satisfies the inequality (44). It is es-
sentially smaller than the width of the interval expan-
sion of the function y(x), which is obtained using the
Moore method [6] and the functional interval of the
modified Moore method based on mathematics of the
functional intervals.
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