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JIMHAMIKA ITPOPI3YBAHHA NOCTIMHUX MEPIINX MOJISPIB Y JITEA M. YEPHIBIII

Tooosaneus O.1.

BJIH3 «Bykosuncokuil 0epicasrull MeOudHUl yHisepcumemy,
Kagedpa cmomamonozii oumsauozo iy, 3a6.kageopu
Ilagnos 10.0.

BJIH3 «Byrosuncvruil 0eporcagrutl MeOuyHUL yHieepcumemy,
Kageopa cmomamonozii Oums4020 6iKy, ACUCMeHm

DYNAMICS OF CUTING THROUGH OF PERMANENT FIRST MOLARS FOR THE CHILDREN OF
CITY CHERNIVTSI

Godovanets O.1.,

HSEE of Ukraine «Bukovinian State Medical University»
Department of Childhood Dentistry, Head of Department
Pavlov J.O.

HSEE of Ukraine «Bukovinian State Medical University»
Department of Childhood Dentistry, Assistant

AHoTanis

[TpoBeneno cromatonoriune obcrexxeHHs 450 niteit BikoM Bij 5 10 7 pOKiB, sIKi IPOXKHUBAIOTH Y M. UepHiBIIi.
BcTaHoBi€HO, 110 TPOPi3yBaHHS MEPIIMX TOCTIHHUX MOJISPIB y aiteil M. UepHiBii BinOyBaeThes y Billi 5-7 pokiB
13 MaKCUMAaJIBHOIO aKTHBHICTIO Tpolecy B 6 pokiB. He3HauHy 3aTpUMKY MPOIIECiB MPOPi3yBaHHS NEPIINX ITOCTiH-
HUX MOJIIPIB BHUSABICHO B AiTell CaAripchbKoro paifoHy, M0 WMOBIPHO TOB’S3aHO i3 0COOIMBOCTSIME BOJOIIOCTA-

YaHHS JaHOI TepUTOPil.
Abstract

A stomatological inspection is conducted 450 children in age ot 5 to 7, which live in Chernivtsi city. It is set
that cuting throgh of first permanent molars for the children of city Chernivtsi takes place in age 5-7 with maximal
activity of process in 6 years. The insignificant delay of processes of cuting throgh of first permanent molars for
the children of Sadgirskogo area, that it is probably related to the features of water-supply of the territory.

KarouoBi ciioBa: 1itu, nepiii noctiiiHi MOJIsIpy, TEPMiHK TPOPi3yBaHHSI.

Keywords: children, permanent first molars, cuting throgh terms.

Beryn. OpnHi€ero i3 MpiopUTETHUX MO3HMIIH €K30-
reHHol MPOoQIIAKTHKH Kapiecy B AiTeil € 30epexeHHs
IHTAKTHAMHU TEpIIUX MocTiiHNX MoirsipiB. Came i
3yOH MepIIuMHu 3’ IBJSIFOTBCS B MTOCTIHHOMY TIPUKYCI Ta
(hYHKIIOHYIOTh HAWAOBIINK MpoMiKOK dacy. Ilepmmi
MOCTIITHI MOIIIPH — TIe “30JI0THH KITI0Y OKJITFO3ii”, OCKi-
JbKH 0€3 HUX HEMOJKJIMBUI HOPMAJILHUN PO3BHUTOK 3Y-
OOILIENIEITHOTO anapaTy AUTHHH, 30KpemMa (hopMyBaHH:
OKJII0311, TAPOJIOHTAILHOTO KOMIUIEKCY Ta CKPOHEBO-
HWOKHBOIIEJISTTHOTO Ccyriioba. Tomy 3po3ymino, IIo
30epertu ix 340pOBUMH — OJJHE 3 Ba)XKJIMBUX 3aBJaHb
JKaps-CTOMATOJI0Ta JAUTIYOro. 3 Ii€l0 METOK BHKO-
PHUCTOBYIOTH PsIT 3aXOJiB €K30T€HHOI MpodiaKTUKH,
30KpeMa repMeTH3alio Qicyp, MicleBe 3aCTOCYBaHHS
PI3HOMAaHITHUX pEeMiHEpaNli3yIouuX cepeaHukiB. s
MiBUIICHHS €(PEKTHBHOCTI JAHUX 3aXOJiB IX HEOOXi-
JTHO MaKCHUMAaJdbHO HAaONHM3HWTU JO TEPMIHIB MPOpi3y-
BaHHs 3y0iB, KOJIM aKTUBHO B1JI0YBa€THCS MPOLIEC BTO-
PMHHOT MiHepali3amii emaixi Ta TKaHWHH 3y0a Haii-
ORI YyTIIMBI 10 Kapi€COT€HHMX YNHHHKIB [S].

3a manuMu JiTeparypu [2], mepimi ImMOCTiHHI Mo-
Jsipu 3’SBIAIOTHCS B AiTeH y Bii 5-6 pokis. Ha mpo-
[IECH TIPOPi3yBaHHs 3y0iB MOXKYTh BIIMBATH AT 3ara-
JTHHUX (HAKTOPIB, TOMY BOKKO BU3HAYUTH CEpPEeaHI TEp-
MiHU TIPOPi3yBaHHS JUIS JiTEH HaBITh y MeXaX HaIIoi
nepxapu. Psg aBropis [1,3,4,6] BigMmidaroTh BiIXH-

JICHHSI BiJI CEPEJHhOCTATUCTUYHUX JAHHUX Y PI3HHUX pe-
rioHax i MOB’S3YIOTh 1€ 3 PI3HUMH aHTPOIIOTEHHUMH,
reOXiMIYHUMH, €KOJIOTIYHMMH UYWHHUKaMH. Tomy
3HAHHS PETIOHANBHUX OCOONMBOCTEH TEPMiHIB TIPOpi-
3yBaHHS 3y0iB BKpail BayKJIMBE IPH po3poOIli Ta BIIPO-
BaJDKEHHI Pi3HUX IPOQPIIAKTHIHUX TPOTPaM.

Pe3ynpraTy Hammx 10CTiLKEHb, Oe3MepedHo, 3a-
[IKaBJIATH 1 TIeIaTPiB, OCKIIBKH MPOPi3yBaHHs 3y0iB €
OJTHUM 13 MOKa3HUKIB HOPMAJIBHOTO PO3BHUTKY JUTHHH,
a BIOXWJIEHHS B TE€pPMiHaX MOXXE CBITUHUTH PO TEBHI
COMAaTHYHI Herapa3iH.

Merta pocaimkennsi. Busnauntu tepminu npopi-
3yBaHHS HOCTIIfHUX NEpIINX MOJAPIB y aiTeit M. Uep-
HIBIl JUIS TOAANBIIO] PO3POOKM pErioHaibHOi Hpo-
rpamMu po(IAKTHKH Kapiecy 3yOiB.

Martepian i merogu. O6ctexeno 450 miTei, sKi
MIPO’KMBAIOTH y Pi3HUX paiioHax M. UepHisui: llleBuen-
KiBcbKoMYy, [lepmorpaBaeBomy Ta Caaripcekomy. Bin-
TIOBIZIHO 70 BiKY JiTH OyiM mojineHi Ha Tpu rpymu: I
rpymna — Iitu BikoMm 5 pokiB; II rpyma — nitu Bikom 6
poxkis; III rpyna — aitu Bikom 7 pokis. KoxHa 3 rpyn
HapaxoByBana 150 ocib, mo 50 3 Ko)XKHOTO paioHy.

OOGCTexXeHHsT MPOBOJIMIIOCA B MEIUYHUX KabOiHe-
Tax IUATSYUX JOMIKITBPHUX YCTAHOB 1 MIKiJ, & TAKOXK y
CTOMATOJIOTIYHUX KaOiHETaxX 3araJbHOOCBITHIX HaBya-
JBHUX 3aKyafiiB. BukopucTOBYBaJMCS  3arajbHO-
MIPUIHATI METOAX OTJISILy CTOMATOJIOTIYHOTO XBOPOTO.
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Craructudaa 00poOka TaHUX MPOBeIeHa METOJOM Ba-
piamiiHoi CTATUCTUKK 3 BHKOPUCTAHHSIM KPHTEPIIO
CThIOZCHTA 33 JOTIOMOTOI0 KOMIT IOTEPHOI IpOrpaMu
“STATGRAPHICS” (2001).

Jitu Bikom S pokis

21,33%

B 1 momsap
B 4 mosspu

8 2 momsipu

Pe3ysbTaTu 10caiTxKeHHs TA iX 00roBOpeHHs.

JlnHamika mpopizyBaHHS MOCTIHHUX MEPITUX MO-
JSIPiB y AiTeH pi3HUX BIKOBHX rpyn M. UepHiBIi B mi-
JIOMY TIpeJICTaBlIeHa Ha Jiarpamax (puc. 1).

Hiru Bikom 6 pokiB

42,67%

10%

it BikoM 7 pokiB

1,33%

92%

2% 467%

Puc. 1. JJunamixa npopizyeanus nocmitnux nepuux monsapis y dimeii m. Yepuisyi.

BignoBigHo 10 AaHuX giarpam y 96 miteit i3 150
00CTEe)KEHHUX BIKOM 5 pOKiB OyJH BIICYTHI ITepIIi moc-
TiftH1 Mosstpu. [Ipu orsiai poToBOi MOPOXKHUHU 54 1i-
TEH OTO XK BiKYy BUSBICHO O3HAKH NPOPI3yBAHHS 3y-
0iB: Bi3yaJIbHO CITOCTEPIranucst KOPOHKH BiJI OJHOTO 10
YOTUPHOX MOJIAPIB. 3BepTae Ha cebe yBary Toil (akr,
o OuIbLIicTh 00CcTeXkeHUX | rpymnH, xapakrepu3yBa-
JIacst HasIBHICTIO JIMIIIE OJJHOTO MOCTIHHOTO MOJISIPa, SIK
npaBmiio, 46 3yb6a. lle cBiqUUTH MPO MOYATOK aKTHB-
HOTO TIPOIIECY MPOPi3yBaHHA 3y0iB y MiTel TaHOTO BiKY
B IIIJIOMY.

ObcTexxeHHs Tpynu aiTedl 6 pokiB, TOOTO cTap-
mMx Ha | pik Bij MOTIEpeHBOI, TOKA3ad 3HAYHI 3MIHU
JIOCIIIJDKYBAaHUX TOKa3HWKIB. [lepeBakHa OiibLIiCTh
nire#t (129 oci6) mana nepmii nocriitai Mossipu. Jlnme

y 21 ocoOu Ha MOMEHT 0OCTEKEHHsI He CIIOCTePIranocs
YKOJHOTO ITOCTIHHOTO 3y0a.

VY Bimi 7 pokiB Maibke Bci mita (138 i3 150 III
TPYIIH) MaJId YOTHPH eI mocTiiHi Mostpu. Y 10 00-
CTEXXEHHX 3aBEpLIyBaIiCs IPOLECH NPOPI3yBaHHI, a y
2 giTedl MiarHOCTOBAHO TUTBKH MOJIOYHI 3yom. Omep-
JKaHi JIaHi, 3aKOHOMIPHO, € TiaMeTPaIbHO MPOTHIICIK-
HHMMH BiJ] TOKa3HUKIB | rpynu.

CriBcTaBlIeHHS JTOCTI/KYBaHUX MapaMeTpiB IO
palioHax MicTa MoKa3aiu Taki pe3ynbTatd (puc. 2): y
[[leBueHKIBCBKOMY palOHI KiJBbKICTH miTed i3 mep-
IIMMH TIOCTIHHUMH MOJsipamMu Oyna OUTBIIOI B yCix
TPHOX BIKOBHX Tpymax. J[emo HIKYMMH MOKa3HUKH
6ymu B [lepmoTpaBaeBomMy Ta CanripcbkoMy paioHax.
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Hirn BikoMm S pokis

40%
30%
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0%

100%

90%
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it BikoM 6 pokiB

Jlitu BikoM 7 pokiB

100%0

2 [1leBYeHKIBCHKI I

99% V

paiioH

& [lepmoTpaBHEBUI

98% V

97%

paiioH

B Canripcbkuii paiioH

Puc. 2. Kinbkichi nokazHuxu npopizyeantst ROCMIUHUX NEPULUX MOSAPIE Y Oimell Pi3HUX pationie M. Yeprisyi.

Cnocrepiranacst BiporiziHa BiIMiHHICTb M) KiJIb-
KICTIO JITEH 13 HASBHUMH MEPIIMMU MTOCTIHHIUMH MOJISI-
pamu B IlleBuenkiBcbkoMy Ta Caaripcbkomy paiioHax
SK y TIEPIiii, TaK i B APYyTiil BIKOBUX rpymHax.

BpaxoByroun Te, mo OutbmIicTh MemkaHIiB Caj-
TiIPCHKOTO palioHy MaloTh JCLECHTPaIi30BaHE BOZIOIO-
CTadaHHA, TO MOYKHA MIPHITYCTUTH, IO IIe OB’ S3aHO 13
OCOOJIMBOCTSIMH MiKPOEJIEMEHTHOTO CKIIaIy IIiI3eM-
HUX BOJI.

BucHoBku

1. BcraHoBIEHO, 1110 MPOPI3yBaHHS MEPIINX MOC-
TIlHUX MoOJIsIpiB y aAiteil M.UepHiBui BinOyBaeThcs y
Billi 5-7 POKIB i3 MAKCUMAJILHOI aKTUBHICTIO MPOIIECY
B 6 POKiB.

2. BusBIeHO HE3HAYHY 3aTPUMKY IPOIIECIB Mpo-
pi3yBaHHS MEpIIMX NOCTIHHUX MosIpiB y nitedd Can-
ripchbKOTo paioHy, 1110 HMOBIPHO MOB’SI3aHO i3 0CO0IH-
BOCTSIMU BOIOIIOCTAUYaHHS IaHOT TEPUTOPIi.

IlepcnexkTHBH NMOJAIBIIMX J0CTIAAKeHb. Asar-
Tallis 3arajJbHOJIEPKaBHUX MPOrpaM NpoiIaKTHKH Ka-
piecy 3y0iB 10 perioHaIBHUX OCOOJIMBOCTEH BCTAHOB-
JICHHsI 3yOOIIIEeJITTHOTO anapary JiTeil.
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AHTHOKCUJAHTHA TEPAIIISL Y KOMILIEKCI JIIKYBAHHS XPOHIYHOI'O
KATAPAJIBHOTI'O I'IHT'IBITY ¥ AITEU, AKI IPOXKNBAIOTHD HA HITPATHO 3ABPYJHEHUX
TEPUTOPIAX

Tooosaneus O.1.

BJIH3 «Byrosuncoruil 0epaicagruti MeOudHUll yHigepcumemy,
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ANTIOXIDANT THERAPY IN THE COMPLEX OF TREATMENT OF CHRONIC CATARRHAL
GINGIVITIS IN CHILDREN LIVING ON NITRATE CONTAMINATED TERRITORIES

Godovanets O.1.,

HSEE of Ukraine «Bukovinian State Medical University»
Department of Childhood Dentistry, Head of Department
Goncharenko V.A.

HSEE of Ukraine «Bukovinian State Medical University»
Department of Childhood Dentistry, Assistant

AHoTanis

Ha ocHOBI BUBYEHHS KIiHIYHOT KapTHHU Ta CTaHy IOKa3HHUKIB HpOOKCI/I,I[aHTHO-aHTI/IOKCI/I,I[aHTHO'l' CUCTEMHU
POTOBOI PiIMHY IiTel B ANHAMILI CIIOCTEPEKESHHS OOIPYHTOBAHA JAOUIJIBHICTh BUKOPUCTaHHS aHTHOKCUIAHTHUX
mpernapaTiB y KOMIUIEKC] 3aTaJbHOIPUHHATOTO JIIKYBAaHHA XPOHIYHOTO KaTapalbHOTO TIiHTIBITY Y HiTeH mpu Haj-
MIpHOMY HaIXOJPKCHHI HITpaTiB. BcTaHOBICHO MO3UTUBHHUIA BILUTUB IpenapaTis ,,J [porednasin” ta , Imynodazix”
Ha IWHAMIKY 3aXBOPIOBaHHSA, IO MIATBEPHKYETHCS MPUCKOPEHHSIM 3BOPOTHHOTO PO3BUTKY HOTO KIIIHITHUX TIPO-
SIBIB Ta IMiIBUIIICHHIM aKTHUBHOCTI CHCTEMH aHTHOKCHIAHTHOTO 3aXUCTY POTOBOI MOPOKHUHH.

Abstract

Based on the study of the clinical picture and the state of indicators of the prooxidant-antioxidant system of
oral liquid in children in the monitoring dynamics, the expediency of using antioxidant drugs in the complex of
conventional treatment of chronic catarrhal gingivitis in children with excessive intake of nitrates is justified. The
positive influence of "Proteflacid” and "Immunoflast" on the dynamics of the disease has been established, which
is confirmed by the acceleration of the inverse development of its clinical manifestations and increased activity of
the antioxidant system of the oral cavity.

Kuro4uoBi ciioBa: 1iTu, TiHTIBIT, TPOOKCHIAHTHO-aHTHOKCHIAaHTHA CICTEMA, HITPATH, METO JTiKyBaHHS.

Keywords: children, gingivitis, prooxidant antioxidant system, nitrates, treatment method.

Beryn. Ha choronHiniHiii AeHb HITpaTHO-HITPUT-
HHUH TIPECHHT CTaB PEAILHOIO 3arp030I0 JUISl 3/10pOB’S
mroaud [16]. 3a manumu BOO3, y mesikux KpaiHax 10
10% HaceneHHs CIIOKUBAIOTh BOJY, PIBEHb HITPATIiB B
SKii 3HAYHO TIEPEBUILYE TPAHUYHO JOIYCTHMY MEXKY
[6]. [lepeBaxcHa GinbIIiCTh TEPUTOPIi YKPATHU TAKOK €
€KOJIOTIYHO HECHPHUATIMBUMH pPerioHaMu y 3a0pysa-
HEHHI HITpaTaMH Ta HITPUTAMU IPYHTY 1 IPYHTOBHX
BoJ [4]. 3a pe3yabpTaTaMu JOCIIKEHb XIMIYHHUX J1a00-
paropiit H/II meanko-exosnoriyanx npodiem MO3 Yk-
paian (Mm.UepHiBmi) HaiOLTBII iHTEHCHBHE 3a0pya-
HEHHSI Q30TOBMICHUMH PEUOBHHAMHM JKEpeN JEeLeHT-
payli3oBaHOTO BOJOIOCTA4aHHS 1O YepHiBEIbKIN
obuacti criocrepiraerscst y HoBocenuupkomy, Kima-
HCHKOMY Ta 3aCTaBHIBCHKOMY paiioHax [12].

[MigBuieHa KiTBKICTh HITPATiB HAWOUIBITY HeOe3-
MeKy CTAHOBWTD JJISl ITEH, IO MOB’SI3aHO 3 BIKOBUMH
0cOOJIMBOCTSIMM OOMIHY PEYOBHH i crienudikoro xap-
YyBaHHS, a caMe OUTBIIOI0 KUJTBKICTIO XapuoOBUX IMPO-
JYKTIB 1 BOJIH, 1110 CIIOXKMBAETHCS HA OJMH KI' Macu Tijia
nutuHN Ha 100y. Jocmimkenns O.B. TopinmHoi moka-
3aiH, o Ha GoHI XPOHIYHOI HITPATHOI IHTOKCHKAII] Y
JiTel po3BUBaEeThCs okcumatuBHUil ctpec (OC), skuit
MiATBEPIKYETHCA 3POCTAHHAM 1HTEHCHBHOCTI TpOIIe-
CiB IIEPOKCHHOTO OKUCHEHHS JIiIT/IiB T2 OKUCHIOBAIb-
HO1 Moaudikarii OiNKiB 3 OJTHOYACHUM MPUTHIYCHHAM
CHUCTEMH aHTHMOKCHJAHTHOTO 3axucTy [5]. 3a3HaroTh

3MiH 1 610XiMi4Hi TOKa3HUKK CUPOBATKH KPOBI: MiZBH-
OIYETBCS PiBEHB 3arallbHOTO OLTipyOiHY, KpeaTHHiHY,
MarHil, 3pOCTa€ aKTUBHICTh alaHiTaMiHOTpaHChe-
pasw, acraprar-aMiHoTpaHcdepasy, JaKTaTAerigpore-
Ha3W, raMMariyTamiHTpancdepasu, kpeatnHdpocdoki-
Ha3u [5,8]. MeraboniuHi 3MiHH B OpraHi3Mi JUTHHU
NPU3BOJSATH A0 JAW3rapMOHIHHOTO (i3MYHOTO PO3BHU-
TKY, 30UTBIIICHAS YaCTOTH 3aXBOPIOBAHOCTI HA XPOHIU-
HHUI racTPUT, AUCKiHE31i KOBYOBUBIIHHX IUISIXIB, 3a-
XBOPIOBAHHSI HUPOK, CHHIPOM BET€TaTHBHOI TUCHYHK-
mii, nedinuTHI aHeMii, CHpPHUAIOTh KaHIEPOTEHE3Y
[8,17].

[IpoBeneHi HaMu KJTiHIYHI JOCIiPKEHHS MTOKa3aJIn
BHCOKY ITOIIMUPEHICTh T2 IHTEHCUBHICTD YPaXXCHHsI TKa-
HUH NTApOIOHTY Y AiTeH, SKi MEIIKAalOTh Ha TEPUTOPil 3
MiABUICHUM PiBHEM HITpaTiB y MUTHIN Boi [3].

Tomy MeTOI0 HAIIOTO JOCIiHKEHHS 0YII0 OOTpyH-
TYBaTH JOLUIBHICTh 3aCTOCYBaHHS aHTHOKCHJIAHTHHX
MpernapaTiB y KOMITIEKC JIIKyBaHHS XpOHIYHOTO KaTa-
panbHoro TiHTiBiTY (XKI') y miTei, siki MemKaroTh Ha
HITpaTHO 3a0pyIHEHHUX TEPHUTOPIAX, HA OCHOBI BH-
BYCHHSI TOKa3HHMKIB MPOOKCHIAHTHO-aHTHOKCHJIAHIT-
HOI CHCTEMH POTOBOI piAMHH Ha (OHI TUHAMIKH 3MiH
KII{HI9HOI KAPTHHU B KaTaMHE31 CIIOCTEPEKEHHS.

Martepianm Ta MeTOIU AOCTITKeHHs. Y OCITi-
JOKeHHI Opayii y9acth 24 autuHU BikoMm 6-7 pokiB (I
rpyna) ta 26 aiteii Bikom 12 pokis (Il rpyma) i3 BcTa-
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HoBitleHMM niarHo3oM XKI' cepesHbOro CTymeHs Tsk-
KOCTI, SIKI MEIIKaroTh Ha Tepuropii HoBocenuipkoro
paiiony YepHiBenrkoi o0macTi, ae 3adikcoBaHi miaBH-
IICHI piBHI HIiTpaTiB y nutTHIiNA Bomi (Bim 150 mo 250
Mmr/m). Yci gitm Oynu comaTwdHO 3m0poBi. s Bu-
BYEHHSI €)EKTUBHOCTI 3alIPONIOHOBAHOTO METOY JIKY-
BaHHS 3 BUKOPHCTAHHIM aHTHOKCHAAHTHHUX Iperapa-
TiB Oynu copmoBani miarpymnu crniocrepesxerns (1A ta
ITA) i mopiBusHHS (I Ta 116).

OuiHka cTaHy TKaHWH MapoJOHTa BHBYAJach 3a
JMAaHUMHU KJIIHIYHUX 1HAEKCIB 1 MpoO0: 1HAEKCY TirieHn
nopoxkaunu pora OIH-S (J.C. Green, J.R. Vermillion,
1964), rinriBansHoro inmekcy PMA (C. Parma, 1960),
napogoHransHoro inaekcy CPITN (BOO3, 1989), in-
nekcy kposotoumsocti (H.R. Muhlemann, S.Son,
1971), npo6u unnepa-Ilucapesa.

KoHTpOmbHUMH MOKa3HUKAMHU [UI TIOPiBHSIHHS
OCHOBHHX Ta JJOAATKOBUX METOMIB JOCIHIIKEHHS OyIn
pe3ynbTaté oocteskeHHs 30 3M0pOBUX IiTeH BikoM 6-7
pokiB (rpyna KI) ta 30 gireii Bikom 12 pokiB (rpymna
KII), mo MemkarTh B YMOBHO €KOJIOTIYHO YHUCTOMY
paiioHi M.YUepHiBLI 3 IEHTPaJII30BaHUM BOJIOTIOCTAYaH-
HSIM.

JitH rpyn MOpIiBHSHHS OTPUMYBAJIH 3arajibHO-
MpUAHATE JTIKYBaHHSA, IO BKITIOYAJIO CaHAIi0, mpode-
CiifHy TirieHy poTOBOI IOPOXXHWUHHM 3 HABUAHHSIM Tirie-
HIYHMX HABUYOK, aHTHCETTHUYHY Ta MPOTH3ANAIbHY Te-
pamito. Y Tpynax CIOCTEPEKEHHSIM OKpIM BHINE
IepepaxoBaHUX 3aXOJiB NMPOBOIMIN KOPEKIII0 aHTH-
OKCHJaHTHOTO CTaTyCy i3 3aCTOCYBaHHSIM MpenapariB
Hlporednaszin” Ta ,,ImyHodrazin”.

LHlporedna3ix” — piakuil CIUPTOBHHA EKCTPAKT,
OTPUMAaHU 3 IMKHUX 3JaKOBHX POCIHH, OCHOBHOO Jii-
0400 PEYOBHHOIO SKUX € (PIIAaBAHOIIHI TIIIKO3UAH, IO
00YMOBJIIOIOTh BUPaKEHY aHTHOKCUAAHTHY, IMyHOMO-
IyJorody Ta agantorenHy it [1]. IIpenapat 3actoco-
BYBaJIM MIiCIIEBO Y BUTJISLII ITOJIOCKaHb POTOBOT MOPOXK-
HUHH TPU pa3d Ha JICHb JO KIIHIYHOTO e(eKTy BUAY-
skeHHA (20 xpanens npenapaTy Ha 100 M1 kun’ srtueHoi
BOIM). ,JMyHOOIA3ix” — MUTSYUA aHAJOT IMOTEpe-
HBOTO Ipernapary y BUIIISI CHPOILY - 3aCTOCOBYBAJIU
BCEPEIVHY, 3TiTHO ICHYFOUMX pPEKOMEHIAMil, BiImo-
BIZIHO JI0 BIKY 32 CXEMOIO: JUIs AiTeil BikoM 6-7 POKiB 3
1-ro mo 3-i meHs 1o 4 M 2 pasu Ha JCHb, 4-TO THS —
mo 5 mMj 2 pasu Ha JACHb MPOTSIroM 14 mHIB; ISt AiTei
BikoM 12 pokiB 3 1-ro mo 3-i# meHp mo Smi, 3 4-To IHS
— 110 6 MJI 2 pa3u Ha JIeHb POTIroM 14 nHIB.

JA71st OLIIHKM CTaHy ITPOOKCHIaHTHO-aHTHOKCHIaH-
THOI CHUCTEMH TKaHUH MapoAOHTY Y IiTeH MPOBOIMIN
JIOCJIIJPKEHHS] pOTOBOTO CeKpeTy. 3abip Marepiary i
MapakIiHIYHOTO JOCHTIPKEHHS IPOBOANBCS ABOKPATHO
J0 Ta micns JikyBaHHS. CTaH NMPOOKCHAAHTHOI CHC-
TEMH BH3HAYaBCS 3a PIBHEM MAaJIOHOBOTO aJIbJIETidy
(MA) 3a merogom Cransaoi H./I. [9] Ta piBHEM nieHO-
BuX KoH foratiB (JIK), sixi Bu3Havanm 3a meroxom ['aB-
punosa B.b. [9]. [lns BUBYEHHS CTaHy CUCTEMH aHTHO-
KCHJIAHTHOTO 3aXMCTYy BU3HAYaJI aKTHBHICTh KaTalla3u
3a MetojoM Kopommok M.A. [9]; aKTHBHICTh CYIEpPOK-
cugaucmyTasu (COJ) 3a meromom Yenapi C. [9]; BmicT
HS-rpyn 3a nonomoroto peaktuBy Enmana [7]; piBeHb
BigHOBNEHOTrO TayTariony (I'-SH) 3a meromom Tpasi-
Hoi O.B. [10]; akTuBHICTh TIIyTaTioH-S-TpaHchepasu
(I'-ST) 3a metonom Habig W. H. et al. [15]; aktuHicTh
rinyrarionpenykrasu (I'P) 3a merogom Pinto R.E., Bart-
ley V. [13]; aktuBHicTh ryTationnepokcuaasu (I'TI) 3a

MetojoM [epyma [.B., Memumena [.®. [2]. {ns migr-
BEP/DKCHHSI XPOHIYHOI Iil HITpaTiB Ha TUTSYMN opra-
Hi3M IIPOBOIMIIOCH BU3HAYCHHS PiBHS OJHOTO i3 OCHO-
BHHUX CTAOLIbHUX METaOOJIITIB HITpATiB B OpraHi3Mi -
HITPUT-I0HY B POTOBIif pimuHI cHEeKTpodoTOMETpHU-
HUM MeToIoM [14]. CraTrcTu4Ha 00pOOKa TaHKUX MPO-
BEJICHa METOJIOM BapiamiifHOI CTAaTHCTHKHU 3 BHKOPHC-
TaHHsAM Kputepito CrThroJleHTa 3a  JONOMOTOIO
koM 'torepHoi mporpamu “STATGRAPHICS” (2001).

Pe3yabTaTi Ta ix odroBopenns. ['pynu crocre-
pexxenns ta mopiBHAHHA (IA Ta IB, ITA Ta IIB) 3a cTpy-
KTypoOIO cKapr Oyiu 3icTaBHUMHU. 30Kpema, 6 miTei
(50%) 1A Ta 7 miteti (58,3%) Ib rpyn pex’ sBIsUTH CKa-
Pry Ha KPOBOTOYHMBICTh, OOJILOBI BITUYTTS B ACHAX Bij-
Mivamu 2 obcrexeHux (16,7%) rpynu crocTepeKeHHs
Ta 3 (25%) — rpynu nopiBHSHHS, Ha CBEPODK CKapKH-
nocst BignoBigHO 2 (16,7%) ta 1 nutuna (8,3%), He-
MIPUEMHUM 3amax 3 porta crocTepirany no 1 JTuTuHi 3
KOXHOI rpymu (8,3%). ¥V cTapimmx BiKOBUX rpymax Ie-
peBaXkHa OIBLIICTD AITeH CKapXKHUIach Ha KPOBOTOYH-
BicTh: 11 obcrexenux (84,6%) B IIA rpymi Ta 12
(92,3%) - B I1B. Po3moBcrokeHO0 Oyna ckapra Ha 6o-
JIBOBI BIMIYTTS B SICHAX, KA CIIOCTEpiranach y 7 miTen
KoxxHOT Tpynu (53,7%). CepOix Biamiuanu 2 ocodu
(15,4%) rpynu crioctepexenns ta 3 (23,1%) — rpymnu
MOPIBHSHHSA, CKaprd Ha HEMPUEMHHUH 3amax 3 pora
npexn’sBisuio o 1 gurwuni (7,7%) 3 1IA ta IIB rpyn
(p<0,05).

3araipHUI COMaTHYHUHN CTaH JIiTEeH TPYI CIOCTE-
PEKEeHHS Ta TOPIBHAHHS OyB Maiike OHAKOBUH. 30K-
peMa, KUTbKICTh IiTeH, sKi Hajexanu 1o 1 rpymu 3m0-
POB’sl Y MOJIOAIINX BIKOBHX TpyIaxX cTaHOBHIA 7 0oci0
(58,3%) y IA rpymi ta 5 oci6 (41,7%) y 1B, y crapiux
BiZMOBiHO 6 (46,2%) 1 7 obcTexenux (53,8%).

Oryisy poToBOI TMOPOKHWHM BHSIBUB HAasiBHOCTI
TUQY3HOTO IiaHO3y CIHM30BOI OOOJOHKH y 2 miTeil
(16,7%) sk TpyITH CIIOCTEPEIKEHHSI, TaK 1 rPyIH MOPiB-
HSHHS BIKOM 6-7 pokiB. YacTimie aHa o3HaKa 3ycTpi-
yanack y giteit 12 pokis: 4 Bunanku (30,8%) y rpymi
ITA i 3 Bunagxwu (23,1%) y IIb rpyni. Ctan TKaHUH na-
POIOHTY TPYIT JAOCIiKSHHsI BKa3yBaB Ha BiJCYTHICTh
BiporigHoi pi3aumi Mix IA Tta Ib, IIIA Ta IIIb rpymamu
(tabx. 1) Ta Binnosinas kiiniyniid kaptuni XKI cepe-
JHBOTO CTYTICHS TSKKOCTI.

bioximiuHe JOCIIIKEHHS POTOBOI PIAMHH AiTeH
JI0 JIIKyBaHHsI BUSIBUJIO OJTHAKOBHMH PiBEHb JH3MeTab0-
JIYHKUX 3MIH Yy JiTel Trpyn CHOCTEPEkKEHHs Ta IOpiB-
HsHHA (Tabm. 2, 3).

Ominka KJiHIYHOI e(eKTHBHOCTI IpenapariB
Hlporedraszin” Ta ,IMyHO(Ia3ix’ MOKa3ana Mo4aToK
peAyKIil CHMITOMIB 3allaJIeHHs] B TpyHax CIIOCTepe-
*eHHs Ha 3-4 100y, ToJi SK y Tpynax NOpiBHSHHS 3BO-
POTHIi PO3BUTOK MATOJIOTIYHOTO MPOIIeCy MoYaBcs 3 4-
5 nobu. CepenHst TPUBANICTH MICIIEBOTO JIIKYBaHHS 3a-
MIPOIIOHOBAHNM HaMH METOJIOM Y AiTel BikoM 6-7 po-
KiB craHoBmia 6,2+0,21 nHiB, y crapmoi rpynu —
6,6+0,18 auiB mpotu 9,3+0,51 Ta 9,6+0,4 oHiB y rpy-
T1ax IOPiBHSIHHSL.

Ha MoMeHT 3akiHYeHHS JIiKyBaHHS IIOBHE 3HHK-
HeHHs KiIiHiYHUX o3HaKk XKI' crmoctepiramoch auie y
aireit IA rpymu (taba. 1). ¥V IIA rpyni, He3Baxaroun Ha
BIJICYTHICTB CKapT Ta IiaHO3Y CIM30BOI OOOJIOHKH PO-
toBoi mopoxxauau (COPII), y 6 (46,2%) miteit npu
OTJISI/TI BUSIBJSUIMCH 3QJIMIIKOBI sSIBHINA TimepeMii Ois
1-2 3y06iB. ['pynu nopiBHSHHS XapaKTepU3yBaJIHuCs Bil-
CYTHICTIO ITOBHOTO 3HHKHEHHS O3HAK 3aIaJCHHS AK y
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nireit 6-7 pokis, Tak i 12 pokis. [Ipu oMy ckapru Ha
KPOBOTOYMBICTh 3aiumuincs y 1 ocodu (7,7%) 11b
TpyIH, a IiaHo3 miarHocTyBaBcs y 1 mutuam (8,3%)
MoJoauoro Biky ta 1 autunu (7,7%) crapumoro Biky,
iHEKC KPOBOTOUMBOCTI 3aiumuBcs Ha piBHi 0,2+0,05
y 1B rpymi ta 0,3+0,05 y rpyni 1Ib. PiBens ririenu mi-
CJIA TIPOBEICHOT Teparlii y BCiX Tpymax 00CTeXEeHHS PO-
3I[{HIOBABCS SIK ,,XOPOIIHUIt”.

AHaii3 piBHS HITPHUT-I0HY, TIOKA3HUKIB IPOOKCH-
JTAHTHOT CHCTEMH Ta CUCTEMH aHTHOKCHAAHTHOTO 3a-
XHCTY POTOBOI PiAWHY JiTEH MicIs MPOBEACHNX KypCiB
JiKyBaHHs (Tabu. 2, 3) BusiBuB, mo y 1A ta IIA rpynax
BiIOyBA€THCS MTOBHE BiAHOBIICHHS PiBHS Ta aKTUBHOCTI
MeTa0OoIITIB, 110 BUBYAIKCH. JI0Ka30M IBOTO cTaa Bi-
JCYTHICTH PI3HHUII MiX JaHUMH ITOKa3HUKAMH Ta TPy-
namu KOHTpoItto (p<0,05). BUkiroueHHsI CKJIaB TiBKH
piBeHb 3arampHOTO OiNKa, SKUH y Tpymax crocTepe-
JKCHHI HAOJIM3UBCS 10 KOHTPOJIbHUX JAaHUX, OJTHAK 3a-
JMIIABCS BipoOTigHO BuIe. MOXINBO, 1€ TIOB’A3aHO 3
IHEPTHIIIO Na0lIBHICTIO 3MIiH JAHOTO METa0OIIITY Ha
[UTECTIPSIMOBAHY KOPEKIO 1 Y3TOMKY€EThCS 3 HasSBHI-
CTIO 3QJTMILIKOBHX SIBHII [IATOJIOTTYHOTO IPOLIECY B KIIi-
Himi. [Topsin 3 muM, y Tpymax MOpiBHAHHS, HE3BaXKAIOUH
Ha TIO3UTHBHY AMHAMIKY 3MiH OIOXIMIYHUX JaHUX IO
Ta MCis MpoBeIeHOro meroay JikyBaHHS (p<0,05),
3HA4YEHHS MMOKAa3HUKIB BiPOTiTHO BiAPI3HIKUCH BiJl KO-
HTPOJNBHUX AaHuX. KpiM TOro, BCTAaHOBIECHA PI3HUILT
Mix napaxiiHikoto [A ta Ib, 1A Ta [Ib rpyn Ha MOMEHT
3akiHueHHs JnikyBaHHA (p<0,05). BuxmodeHHs ckiana
nuiie akTuBHICTH [T, sika BiTHOBUIACH IO KOHTPOJIb-
Horo piBas y 1B rpymi. Ile Bka3ye Ha Hecnieu(iuHICTh
(yHKIiOHYBaHHS (epMEHTa B yMOBaX 3amajbHOTO
NpoLECY B TKAaHWHAX MapOJIOHTY.

BincyTHICTB JIiKBiAIIi1 3aM1AIEHOTO TIPOIIECY B SIC-
Hax Ta HopMaJli3alii cTaHy MPOOKCHIaHTHO-aHTHOKCH-
JAHTHOTO TOMEOCTa3y POTOBOI PIJMHU AITEH IpyI IMo-
PIBHSIHHSI BKa3ye Ha PO3BUTOK CKIAJHHX MeTadoJiu-
HUX 3MiH, SKi HE  MJJalOTBCI  KOPEKIil
3araJbHONPHUHHATAM METOZOM JiKyBaHHs. [lopsa 3
UM, 3aCTOCYBaHHs IIpemapatiB ,Jllporedraszix” Ta
»IMyHO(DIa311” NPHU3BOANTH JIO CYTTEBOTO TIOKpa-
IIEHHA pe3yJIbTaTiB JIKyBaHHSI. BpaxoByrouwm HasiB-
HICTh 3aJIMIIKOBUX KIiHIYHMX siBuL] y [V A rpymi, pe-
KOMEH/Ly€eThCsl OLIBIN TPHBaJIa KOPEKIist aHTHOKCHIaH-
THOT'O CTaTyCy Ha MICLIEBOMY DiBHi.

JwHamika 3MiH KIIHI9HOT KApTUHU TKaHWH apo-
JIOHTY Y KaTaMHe31 CIIOCTePEIKEHHS TI0Ka3asia HaCTyIHI
pesynbrati. Yepe3 1 Micsiib BCTAHOBJIEHE PELUANBY-
BaHHS O3HAK 3alaJIeHHA Ta KPOBOTOYMBOCTI y BCiX Ii-
TEH rpym MopiBHAHHS. 30KpeMa, CKapri Ha KpOBOTOYH-
BiCTh BiTHOBIINCH y 4 obctexennx (33,3%) Ib rpymu
Ta 6 (46,2%) oci6 11b, niano3 COIIP cnoctepiraBes y
2 (16,7%) Bumagkax mojoamoro Biky Ta 2 (15,4%) mi-
Tei 12 pokiB, 03HAKM KPOBOTOYMBOCTI Ta 3amajieHHS
BusABIUTHCE y 100% miTed. Y rpymax crmocTepesxeHHs
HOPS] 13 BIZICYTHICTIO CKapT Ta O3HAK LiaHO3Y BUSBIIA-
€THCS BITHOBJICHHSI IOYAaTKOBUX MATOJIOTTYHHX IPOILIe-
CciB y TkaHMHax napogonra. Tak, y A rpymi y 6 mireit
(50%) miarHOCTYBasIach Timepemis Oisg OKpeMux 3y-
0iB, a TOYKOBa KPOBOTOYHBICTE — y 3 OOCTEXKEHHX
(25%). Crapmia rpyria CriocTepeXeHHs TaK0X XapakTe-
pH3yBaJiach MOCHJICHHSIM O3HAK Ypa)KEHHs TKaHHWH Ia-
POZOHTA: y BCIX AiTEH BHUSBISUIM HE3HAYHI O3HAKHU 3a-
nasieHHs1, a y 7 oci6 (53,8%) 3’ABHUBCS MOYaTKOBHH CTY-
MiHb KPOBOTOYMBOCTI. 32 AaHMMH HapOAOHTAIBHHUX
IHJEKCiB IHTEHCUBHICTh YPa)K€HHS TKAHUH MTAPOJIOHTY

y rpynax IA i Ib, IIA i IIb 3Ha4HO Bigpi3Hsuiack, 10Ka-
30M 4OTrO € BIpOTiJHA Pi3HULS MK yciMa IOKa3HHKA.
CraH TirieHu poToBOi MOPOXKHUHHU OYB OTHAKOBHH Yy
BCIX TpyHax i XapaKTepH3yBaBCs 5K ,,XOPOILIHH .

Ornsp mitedt yepe3 miBpOKY BCTAHOBHB HACTYIIHI
3MiHM TKaHWH MapoJOHTY. Y MOJIOIIIIN Ipymi HOpiB-
HSHHS CKaprd Ha KPOBOTOYHBICT Ta IiaHO3 BiTHOBH-
JHCh y IoBHOMY 00 eMi, ingekcu CPITN, kpoBoToun-
BOCTi Ta 3yOHOTO KaMEHIO 3a 3HAUYEHHSIM HE BiIpi3HA-
JICh BiJ MOKa3HUWKIB 10 JiKyBaHHA. [lopsin 3 muMm y
rpymi cioctepeskeHHs iano3 COITP niarHocTyBaBCs y
1 Bumaaky (8,3%), a ckapru Ha KpOBOTOYMBICTBH
npex’ siBysuto nume 2 autuad (16,7%). B 11 rpymi 10
obcrexxennx (76,9%) ckap >XMIIMCch Ha KPOBOTOUHUBICTb,
o3Haku niano3y COIIP Oymm y 3 miteit (23,1%), iHTEH-
CHBHICTh Ypa)X€HHS NapOJOHTAJIBHOIO KOMIUIEKCY 3a
irmekcamu CPITN Ta 3yOHOTO KaMeHto Oyna ineHTH-
YHa BUXIZHIN. Y JiTel Ipynu CriocTepeKeHHs BikoM 12
pokiB miaHo3 COIIP BimHOBHBCs B 1 Bumaaky (7,7%),
CKapru Ha KpOBOTOYMBICThH Ipexa’siBisuio 4 oOcrexe-
HuX (30,8%), mapomoHTaNbHI iHIEKCH BipOTiTHO Biapi-
3HSUIMCH BiJl TIOKa3HMKIB TPYIl IOPIBHSIHHS Ta BUXiJ-
HOTO PiBHSL.

BucnoBku. TakuM 4uHOM, NIPpU CEPEIHBOMY CTY-
mieHi TsokkocTi XKIT BUABIAEThCS Mana epeKTHBHICTh
3araJbHONPUIHATOrO METONY JIKyBaHHS, BHACIIIOK
BIZICYTHOCTI TaTOT€HETHYHOTO BIUIMBY Ha OCHOBHI €Ti-
OJIOTIYHI YNHHUKH T1HTIBITY 32 YMOB HITPaTHOT'O HaBa-
HTaXCHHS. BBeIeHHA y KOMIUIEKC JIIKYBaHHS 3aXO[IiB
KOpeKIii aHTHOKCHUAGHTHOTO CTaTyCcy 3HAa4HO MOKpa-
LIy€e Pe3yNbTaTH JIIKyBaHHS 1 1Ie pa3 MiIATBEPIKYE Ba-
x1uBYy posib OC y pO3BHUTKY 3aIaIBHOTO IIPOIIECY B siC-
Hax [11].

BpaxoByioun cepeHIO TpUBAJICTh JIIKyBaHHS y
Ipymax CIIOCTePEeKEHHS Ta pe3yiabTaTH KIiHIYHUX
OTJISI/IIB, PEKOMEHAYEThCS 3aCTOCOBYBATH ISl Miclie-
Boi Teparii npenapar ,,IIpotednazin” nporsrom 7 nHIB
y miteit 6-7 pokis, Ta 8-9 mHIB y cTapiIiii BIKOBiH TpyIIi.
J11sl CHCTEMHOTO BIUIMBY Ha aHTHOKCHIAHTHY CHCTEMY
3aXHCTY Ipenapar ,,IMyHoduiazia” ciij 3acTocoByBaTH
npotsiroM 14 1HiB 1pu Oy/1b-SIKOMY CTYIIEHI TSDKKOCTI.
e moB’s3aHO i3 PO3BUTKOM CKIIQAHUX aJaNTamiiHO-
KOMIIEHCATOPHUX MEXaHi3MIiB Ha PiBHI LJIOTO OpraHi-
3My, 110 TIOTPeOye MEBHOTO Yacy.

BcTaHoBII€HI A€o Kpalili pe3yJibTaTH JIiKyBaHHs
XKT y miteit MOJIOAIIOTO BIiKY AAIOTH ITJICTABH TOBO-
PHUTH TIPO AOLIIBHICTh SIKOMOTa IIBHUJIIIOTO 3aCTOCY-
BaHHS 3alIPOIIOHOBAHOTO METOAY Y BIKOBOMY aCHEKTi,
[0 OJHOYACHO JIO3BOJHUTH IPOBECTH IMPOQITAKTHKY
01T BXKKHUX ypaskeHb TKAHWUH MapOJIOHTY.

AHami3 TepMiHIB pEeNWIWBIB Ta CTYNEHS ypa-
KEHHsI TKAaHWH TapOAOHTY Y Tpynax CIOCTEPEKESHHS
JIO3BOJISIE PEKOMEHIYBAaTH MOBTOPHI JiKyBaJIbHO-TIPO-
(bUIAKTHYHI KypCH y JiTel, sIKi MEIIKaIoTh Ha HITPATHO
3a0pyIHEHUX TEPUTOPIAX, 3 YACTOTOW | pa3 Ha IiB-
POKYy.

[lepcrekTHBOIO MOAANBIINX JOCTIIKCHb € BH-
BYEHHs BIUIMBY AaHTHOKCHJIAHTHOI Tepamii Ha MoKa3-
HHUKH TPOOKCHJIaHTHO-aHTUOKCUTAHTHOI CUCTEMH PO-
ToBoi piguan Aitelt 3 XKI ' pi3HOrO CTYNEeHS TSKKOCTI,
SIKI MEIIKAIOTh HA HITPaTHO 3a0pyAHEHHUX TEPUTOPIsX,
y BIKOBOMY aCIIeKTi.
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E®EKTUBHICTb 3ACTOCYBAHHSI HIKEJIIA-TUTAHOBUX JWJIATATOPIB JIUIST
HOKPAIIIEHHA APEHAXY HICJIAONEPALNIMHUX PAH ITPU NEPEJIOMAX HUKHBOI
HIEJIEIIN 3 YCKJIAJHEHHSAMMA 3AITAJIBHOI'O XAPAKTEPY
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EFFICACY OF TITANIUM NICKELIDE DILATATOR FOR IMPROVED DRAINAGE OF SURGERY
WOUNDS IN CASES OF MANDIBULAR BONE FRACTURES WITH INFLAMMATORY
COMPLICATIONS
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HSEE of Ukraine «Bukovinian State Medical University»

Y po0oTi HaBeeHi AaHi MO0 0COOIMBOCTEH JTIKyBaHHS MEPEIOMiB HIKHBOI IIETENH 3 THIHHO-3amalbHUMHU
yckiaHeHHsIMHU. [IpoBeieHo MoIIyK HOBHX i aKTyaJbHUX METOMIB JIiKyBaHHsL. [IpoBe/ieHO NOPIBHAIIBHY XapakTe-
PUCTHUKY ITWHAMIYHMX MOKA3HUKIB SKOCTI JIIKYBaHHS THIHO-3aMaJIbHUX TPOIIECIB TPAAUIIIMHAM METOAOM Ta i3
3aCTOCYBaHHSAM HiKeJiA-TUTAHOBHUX IMIATaTOPiB. JloBEICHO KIIiHIYHY e()eKTHBHICT 3aCTOCYBaHHS HiKeJi-THTa-
HOBHUX JWJIATATOPIB, SIK e()EKTUBHIIIMNH CIIOCIO NpEeHyBaHHS MicJIsA-ONepauiiHuX paH, Hall TPAJULIHHAM JpeHY-

BAaHHSIM.
Abstract

The paper offers data on treatment characteristics for mandibular bone fractures with purulent and inflamma-
tory complications. New and up-to-date treatment methods have been explored. A comparative analysis of dy-
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namic indicators of the efficacy of the traditional treatment of purulent and inflammatory processes and the treat-
ment that uses titanium nickelide dilatators has been performed. Clinical efficacy of titanium nickelide dilatators
has been proved demonstrating its supremacy in surgery wound drainage over the traditional drainage procedure.
Kirouosi cioBa: HiKeJ’IiI{-TI/ITaHOBi AWJIaTaTOpH, HUKHA 1ICJICTIa, IEPEJIOM, NPpCHAK, a6cuec.
Keyword: titanium nickelide dilatators, mandibular bone, fracture, drainage, abscess.

Fractures of the mandibular bone range from 75 to
89% of the total number of injured patients with dam-
aged facial bones. The urgency of this issue is associ-
ated with the increasing number of injuries of maxillo-
facial area, their morbidity due to a significant amount
of damaged tissues, combination with the injuries in ad-
jacent areas and in vital organs, prolonged treatment
and development of post-traumatic complications. Sev-
eral authors mention the annual increase in the number
of facial fractures by 10-15% and increase in rehabili-
tation terms by half (in case of complications) [1, 3].
Moreover, the rate of complications in mandibular frac-
tures reaches, based on references, 40% [2]. Therefore,
early diagnosis and correct choice of treatment of man-
dibular fractures with post-traumatic complications re-
main important and pending.

Repair processes in mandibular fracture area and
healing of purulent and inflammatory events in patients
were assessed by the common clinical and radiographic
studies. The digital results obtained in the course of this
research were processed using Microsoft Excel in-
cluded in Microsoft Office package.

A TH-10 titanium nickelide retractor was used.
The dilatator is crown-shaped and consists of 4-8 wire
turns. Production of the TH-10 titanium nickelide de-
vice allows for an easy reduction of the dilatator diam-
eter by over 20 times when cooled (0-5 ° C). It facili-
tates device introduction in a surgery wound and re-
duces trauma after fixing it. Affected by tissue

temperatures, the device performs self-fixing in the
wound by gradually taking its original shape and thus
dilates the wound.

24 patients with mandibular bone fractions were
included. The main inclusion criteria: both sexes with a
confirmed diagnoses of mandibular bone fractures with
purulent-inflammatory complications, no severe con-
comitant diseases of internal organs and a signed in-
formative consents. After the patient had been admitted
to the hospital, the abscess was lanced, we introduced
the dilatator in the surgery wound and let it self-fix. The
following day, reposition of fragments and splinting of
jaws were performed.

The patients with mandibular fractures were di-
vided into two groups. The study group (16 people)
were treated with the additional introduction of tita-
nium nickelide dilatators in the post-surgery wound,
and the control group (18 people) were subjected to tra-
ditional treatment. To assess clinical efficacy, the fol-
lowing indicators were considered: reduction of swell-
ing of soft tissues (day), cessation of discharge from the
wound (day), resorption of infiltration (day), first signs
of granulation and epithelialization of the wound (day),
radiographic signs of the primary callus formation
(day).

The first signs of callus formation were evaluated
radiologically.

Table 1.

The treatment results of the patients from the study and control groups

Study Group Control Group
Indicator (DilatationTreatment) | (Traditional Treatment)
(n=16) (n=18)
Swelling Recovery 3,8+0,3 5,7+0,4
Cessation of Exudation 5,1£0,4 7,3+0,7
Resorption Of Infiltration 5,3+0,4 8,3+0,9
First Signs of Granulation and Epithelialization of the Wound 7,8+0,5 10,6+0,8
Radiographic Signs of the Primary Callus Formation 14.2+0.9 16,5+0,6

The clinical and radiological studies have demon-
strated that introduction of a titanium nickelide dilata-
tor in a post-surgery wound accelerates wound drain-
age, prevents late post-traumatic complications, im-
proves treatment outcomes, accelerates rehabilitation
terms, reduces incapacity time by 3—4 days [6].

The results of the clinical studies show the reliable
efficacy of titanium nickelide dilatators as part of the
complex treatment of purulent and inflammatory pro-
cesses caused by mandibular fracture complications.
Such treatment of patients can prevent post-traumatic
osteomyelitis and normalize regeneration of bone tis-
sue.
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AHHOTAN NS

B pabore paccMaTpuBatoTCst ()eHOMEHOJIOTHYECKUE JaHHBIE CBUACTENbCTBYIOUINE O CYILIECTBOBAHUH SBOJIIO-
OUOHHOI'O BLIpa60TaHHOFO MEXaHU3Ma KOUUCTKH» MOJICKYJISIPHOI'O COCTaBa UTO30JIA HeﬁpOHOB OT aHOMAaJIbHbIX
KOH(GOPMEPOB BO BpeMs (HHU3UOJOrHIECKOro cHa. TeopeTHueckoi OCHOBOM IpoIiecca SIBJIIOTCS KOOIICPAaTHBHBIC
(ha3oBbIe Mepexo/Ip OMoMeMOpaH, BEYIIMMH MOIEpATOPAaMH KOTOPBIX BBICTYIAIOT TEMIIEpaTypa Mo3ra, 3JIeKTpo-
CTaTHYECKUH IIOTCHIIMAI, CHOCO6CTBy}OH_[I/Ie MOSABJIICHUIO KOMIICHCUPOBAHHBIX WU HCKOMIICHCUPOBAHHBIX TpaHC-
MeM6paHHLIX IOp, pa3pbIBOB, HpO60€B, HUCPE3 KOTOPBIC OCYHICCTBIIACTCS IMPOUECCC IJIMMHUHAIINN aHOMAJIBHBIX ITPO-
TCHHOB.

Abstract

The paper deals with phenomenological data evidencing the existence of an evolutionary elaborated mecha-
nism for "purifying™ the molecular composition of the neuronal cytosol from abnormal conformers during physi-
ological sleep. The theoretical basis of the process is the cooperative phase transitions of biomembranes, the lead-
ing moderators of which are the brain temperature, electrostatic potential, which contribute to the appearance of
compensated and uncompensated transmembrane pores, ruptures, breakdowns through which the process of elim-

ination of abnormal proteins is carried out.

KiroueBble ciioBa: (a3oBbie epexoibl, MeMOpaHa, dJIMMUHAIMS, aHOMaJIbHbIC KOH(DOpMEpHI, Helpoere-
Hepauus, TeMIlepaTypa, 3J1eKTPOKUHETUYECKUI MOTeHIINAL.
Keywords: phase transitions, the membrane, elimination, abnormal conformers, neurodegeneration, temper-

ature, electrokinetic potential.

EsxeroiHo YMCIEHHOCTD MOXWIIBIX JIOJEH pacTeT
Ha 2,6%, a goias nuy B Bo3pacte oT 80 JieT u crapiue
COCTaBJISIET OKOJIO 1 yenoBeka Ha 7 MOKMIBIX JIIOJEH
[1,2]. Ho yBenmn4eHume NpOIODKHUTEIBHOCTH >KU3HU
JIOEH HE BCerja CBA3aHO C yJUIMHEHHEM 310pOBOTO
nepuofa xu3Hu. C BO3pacToM PUTMBI CHA M LIUPKaJ-
HOW aKTMBHOCTH CTaHOBSATCS HeperysipHeMu [3] u
BBICTYNAlOT B KadecTBE (DaKTOPOB pPHCKAa Pa3BUTHUL
HeHpoiereHepaTHBHEIX 3a0oneBanuil [4]. YcraHOB-
JICHO, YTO y MAllUEHTOB C NpU3HaKaMH 00JIe3HN AJIbII-
reiiMepa CHWXaeTCs JIMTENbHOCTh CHa, Y JItofiel ¢ 60-
ne3Hplo [lapkMHCOHAa COH CTaHOBHTHCS (hparMeHTap-
HBIM, @ Y OOJBHBIX ¢ OOKOBBIM aMHOTPOPHUUECKUM
CKJIEPO30M PErUCTPUPYIOTCA HAPYLIEHUs AbIXaHHS BO
BpeMms cHa [4]. YkazaHHBIC (heHOMEHOJIOTHYECKHE TaH-
HBIE CBHJIETEIBCTBYIOT O CYIIECTBOBAHUN IIPUYNHHOM,
a He MPOCTO KOPPEITATUBHON CBSI3U MEKAY HAPYIICHU-
SMH CHa, IUPKAJHOW aKTHBHOCTBIO M T€HE30M HEUpO-
JleTeHepaTUBHBIX 3a0oneBanmii. OMHAKO BaKHBIM TO-
MEOCTaTHIECKUM (aKTOpOM, OOBEIUHSIOMUM IIPO-
LHeCChl CHa W LUPKAJHOW AaKTHBHOCTH, BBICTYNaeT
temnepatypa. 1 o muenuio E.A. Kiyatkina [5], u3me-
HEHHME TEMIIEPAaTyphl MO3ra SBJISETCS PEryIsTOPHBIM
(akTOpOM, YNpPABISIONMM AKTHBHOCTHIO HEPBHOM

TKaHH. PU3N0IOTHYECKH KOHTPOIMPYEMOE OTKJIOHE-
HHE TEMIIEPaTypHOTO THEBHOT'O ONTUMYMa OT HOYHOTO
B npegenax 0,5-3,5°C s MO3ra UrpaeT BaxkHyI pPollb
B (hopMHpOBaHMN TEPMOPHUTMA — PETYJISTOPA AKTUBHO-
CTH HEHUpPOHHBIX npoieccoB. Ho Benymum ympasisto-
MM 3BEHOM B 00ECIEYeHNH TOMEOCTATHYECKHX Mapa-
METPOB BBICTYINAeT IMIIOTAJIAMYC, B KOTOPOM IIHPOKO
MIPEJCTaBIeHa OPEKCHHEPIHYECKasl CHCTeMa, B3aUMO-
JEeUCTBYIOIAs ¢ TIyTaMaTepPruuecKOn, THCTaMUHEPIH-
YEeCKOW, HOpaJpeHepruieckol, 1o(GaMHUHEPIHIECKOH,
MeIaHUHEepru4ecKoi HelpoHHbIMU cucTeMamu. CToib
TECHasl CBSI3b MO3BOJIAET BHICKAa3aTh MPENINOIOKEHNUE,
YTO OpPEKCHHEPIHYeCKrue HEHPOHBI, YIpaBisis MeTabo-
JIMYECKUMHU, SJHEPTETUYECKUMH U LIUPKAJHBIMU CUCTE-
MaMH OpraHW3Ma, OOECIIEYMBAIOT YPOBEHb OOIPCTBO-
BaHUS B COOTBETCTBUH C (haKTOpaMH BHEIIHEH Cpensl,
YTO ONpEAETsIeT B3aNMOOTHOIICHHSI MEXY TEPMOPHT-
MOM WM PHTMOM COCTOSIHHS OoapcTBoBaHUs. [loaTomy
TEeMIeparypa OpraHHW3Ma BBICTYIAeT MOJEPAaTOPOM
puTMa COH/OOAPCTBOBAHMUE. Y CTAHOBIICHO, YTO C BO3-
PacToM CHMXKAETCSl aKTUBHOCTb OPEKCUH-TIPOAYLUPY-
IOLIUX HEWPOHOB, MOBBIIIAETCS UHAEKC Macchl Tena. A
YBEJIMYECHUE KOJMYECTBA aMIIOLUTOB CIIOCOOHO MHH-
LUUPOBATh LUTOKHH-OMOCPENIOBAHHOE BOCHAJICHUE,
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HEKOHTPOJINPYEMBIH HEKpO3, aIlloNTO3, OKCHTO3, YTO
MOXET OTPa3UThCS Ha MPOLECCAX TEPMOPETYIISIIIHH.

Kpome Toro, TemmepaTypa BEICTYHAaeT HE TOJIBKO
MOJIEpaTOpPOM LIUPKaJTHAHHOTO PUTMa, HO (HH3HIECKAM
PETYIATOPOM KOOTIEPAaTHBHBIX (Da30BBIX MEPEXOAOB B
OomomeMOpaHax HEpPBHBIX KJIETOK. [Ipm rpamyanpHOM
M3MEHEHHMH BEJIMYMHBI Mojeparopa (QU3UKO-XUMHYe-
CKHE CBOWCTBa MeMOpaHBl H3MEHSIOTCS CKauyko00-
pa3Ho, MOJUYMHSACH 3aKOHY «BCE WJIM HUYErO», B Mpe-
Jienax KOONEpaTUBHON €QUHMII, pa3Mepbl KOTOpOH
3aBUCAT OT CTPYKTYpbl MeMOpaHHBIX JunujoB. ITo-
3TOMY CTPYKTYpa JIMIUIHON [IUTOJIEMMBI pETIaMeHTH-
pyeT pazmeps! Ga3oBbIx nepexonos. [Ipu koonepaTns-
HBIX (Da30BBIX MEPEX0ax B JOKATbHBIX yJacTKax IIa3-
MOJEMMBI HMEET MECTO HECKOJIBKO  COOBITHIL:
BO3pacTacT MOJBIKHOCTD IOJIIPHBIX TPYIII JIUIHAOB,
YBEIMYMBACTCS BpallaTelIbHAs MOABHKHOCTD JKUPHO-
KHUCJIOTHBIX paJuKaJoB OTHOCUTENbHO -C-C- cBs3eid,
BO3PAcTacT CKOPOCTh jarepaibHOil auddy3un, u3mMe-
HSeTCA CIIOCOOHOCTH K B3aUMOACHCTBHIO ¢ HoHamu. Ho
TaK KaK IIa3MOJIeMMe CBOIICTBEHHA aCHMMETPHUYHOCTh
JIMIIMIHOTO CJIOS BHEUIHEW U HApy’>KHOM IOBEPXHOCTH,
TO U CTEMEHb Ae(hOPMHUPYEMOCTH LIUTOIEMMBI IT0]T BJIH-
SIHUEM TEeMIIepaTypbl HEOJMHAKOBA, YTO BEJET K U3Me-
HEHUIO KPUBU3HBI OMOMEMOpaHbl M HApaCTaHMIO B HEH
HaNpsOKeHUH. YKa3aHHBIE MPOLECCH 00ECTeYHBAIOT
CHTHaJIbHBIC, TPAHCIIOPTHBIE, KATATUTHIECKUE KJICTOU-
Hble (YHKIMH, B KOTOPOM Ba)kKHas POJIb OTBOJUTHCS
KoomepaTUBHEIM (pa3oBbIM mepexonam. Ho perymsius
KOOIIEpaTUBHBIX B3aUMOJCUCTBUA KOMIIOHEHTOB JIH-
MUIHBIX MEMOPaH TOJIBKO C MOMOIIBIO TEMIIEPaTypHI
BPSIJI JIM 00ECIIEYHT CEJICKTUBHBII KOHTPOJIb CrIeUdH-
YeCKHX KJIETOUHBIX (yHKIMH. braronaps cymecTtBoBa-
HHUIO B IIa3MOJIEMMMeE 3apsDKEHHBIX TPYMI, e mpu-
Cylla BBIpaKE€HHas >JEKTPOCTpHKIMA. [loaTomy Mo
Mepe MOBBIIIECHNS TPAHCMEMOPaHHOM pa3HOCTH MOTEH-
Iaj0B OMOMEMOpaHa CKMMAETCsl, YTO OTpaXkaeTcs Ha
JTUHAMUKe (a30BBIX MEPEX0A0B, TONMHHE THAPO(HOO-
HOW 30HBI IMMTOJIEMMBI. DIIEKTPOMEXaHHUYCCKUH A(-
(exT B TuIa3MOJIEMME MHMIIMHMPYET HOSBICHHE MEM-
OpaHHBIX CTPYKTYp HHOro Tuna. [Ipn moBbImIeHNH
TpaHCMeMOpPaHHOro MOTEHIMajla BO3HUKAeT (peHOMEH
NIEKTPOIIOPALINH (3IEKTPHUECKOTo Mpobos). B pesyins-
TaTe NPoO0s BOZHUKAIOT KOPOTKOKUBYIIHE JIOKAIEHBIE
nedekTsl B OnoMeMOpaHe, MHULIMKPYIOIINE BO3HUKHO-
BEHHE DIICKTPOMEXaHWIECKUX HanpsxeHuH. JledexTor
B TUIpOooOHON 00IacTH MEMOpaH MPUBOAST K IMOSIB-
JIEHUIO THAPO(OOHBIX TOP, POCT KOTOPHIX CONMPOBOXK-
Jaercs «poxkaeHnem» ruapoduisHbex nop. IIponecc
opooOpa3oBaHus B PU3HOJIOTHIECKUX YCIOBUSX IIPO-
UCXOJIUT CIOHTAaHHO M OUYEHb BAaXXEH IJII TPaHCMEM-
OpanHoro TpaHcropra. Kpome TOro, mpusHaBas 3a
MOHAMH KaJbLUsA POJb YHHBEPCAIBHOTO DPEryiIsITopa
MHOTHX KJIETOYHBIX IPOIECCOB, CIEAyeT UMETh BBULY,
uT0 B3auMozeicTere Ca 2* ¢ OTpULIATENLHBIM 3apsI0M
Ha TTOBEPXHOCTH KJIETKH BEJIET K «OTBEPIEBAHHIOY JIU-
MUIHOTO CJIOS IJIa3MOJIEMMBI [6], M3MEHEHHIO 3JIEK-
TPOKMHETHYECKOTO HOTEHIHANIAa WIH J3€Ta-TOTEHIH-
asa.

PesynpraTom mporecca KoollepaTuBHOro ¢aso-
BOT0 MIepeX0/1a, MHAYLUPOBAHHOTO KalbLIUEM, U3MEHE-
HHEM TeMIIepaTyphl, SBISAETCS COKpAIleHHE IIOIaaH
JIUMKAJHOTO BHEIIHEr0 MOHOCIOS, YTO BEAET K POCTY

HaNpsDKeHWH B KOHTpJIATEPaIbHOM MOHOCIOE, 00pa-
IIEHHOM B I[UTO30JIb, KOTOPBIH HAXOIAWUTCS B KUIAKOM
COCTOSIHWH, MOSIBIICHHIO JIOKAJIBHBIX HANPSKEHUH, 9TO
BeAeT K (OPMHUPOBAHHMIO KOMIICHCUPYEMBIX WU
HEKOMIIEHCHPYEMbIX TPAHCMEMOPaHHBIX TIOP WM Pa3-
PBIBOB, uTO MHMIMHPYeT Ca?*- HHAyIMUpy€EMBIH mpo-
LiecC HEMPOHAJIBHOTO aNoNTo3a, OKCUTO3a, MaparnTo3a,
HEKpo3a U CIocoOCTBYET Pa3BUTHIO HeWpojereHepa-
uui [7]. Kpome Toro, upesmepHoe HanpsKeHUE BHEIl-
HEro JIMMUAHOIO MOHOCJOS, HECYIEro Ha CBOEH I0o-
BEPXHOCTH JBOHHOM AIEKTPUUECKUN CIIOHN, TeHEPUPYET
MIPOLIECC DJIEKTPOIOPAIMH, CIIOCOOHBIH BBHI3BATH JIH-
MMUAHBIA «1IpoOoi» B OmoMemOpane U copMHPOBATH
TpaHCMeMOpaHHBIE TIOPHI WIH Pa3phIBBl. OKCHIATHB-
HBIN CTpECC TakXKe CIIOCOOCTBYET TeHepaIiiy H30bITO-
HOTO 3JIEKTPOKMHETHYECKOTO TOTEHIHAla W JIUMUA-
HOMY «I1p000I0» B OromeMOpaHe HeiipoHos. Ciemnyet
OTMETHUTB, 4TO TPaHCMEMOpPaHHbIE TOPHI, Pa3pPhIBHL, JIH-
MUIHBIE «IPOOOW» Y4acTBYIOT B ()OPMUPOBAHUH aHO-
MaJIbHBIX 30H I[UTOIUIA3MBbl KIIETKH, B KOTOPBIX MOTYT
HaOmonateest  (QIyKTyalMu DIEKTPOMEXaHHUUYECKHX
CBOMCTB LIMTO30JIs1, CHOCOOHBIX OTPa3UTHCS HA TIOTEH-
L[MaJie COJIbBATAIMU U TOBJIUATH HA MOCTTPAHCIISIIHOH-
HyI0 Momudukanuo Oemka. DopMupyrotcs GaxTopsl
CIIOCOOCTBYIOIIME HApyUICHUIO (PH3NKO-XMMHUYECKUX
YCIIOBUI B IIUTOILUIA3ME HEHPOHOB, 00ECTICUNBAIONINX
CTapTOBYIO KOH(OPMAINHX MOJUIENTHAHON nenH. Be-
POSITHO, HApPYLICHHE CTPOTOH COIPSHKEHHOCTH KOH-
KPETHBIX (PU3MKO-XMMHUYECKUX YCIOBHHA B IIHUTO30JIE
Juisi paboThl BCIIOMOTATENbHBIX OeNkoB (crenuduue-
CKHUX (DepPMEHTOB, IIATIEPOHOB) OYJIET COMPOBOXKIATHCS
HOSIBJIEHHEM OIIMOOK INpH CBOPAYMBAaHUU IIOJIUIICTI-
THIIHOM LIENH, YTO MPUBEJIET K aKKyMYJISIIUU B IIMUTO-
I1a3Me aHOMaJIbHBIX KOH(OpPMEpOB, pa3jinuaronXcs
110 CBOUM CBOICTBaM. B wacTHOCTH, KIIOYEBYIO POJIb B
perysanun padoTHI MIAIEPOHOB UI'PAET HIEKTPOCTATH-
yeckuii moreHnwain [8]. U moaudukanus ycnoBuit ais
npouecca GosauHra OyaeT COpPOBOKAATHCS HAKOTIIIe-
HHEM aTHITMYHBIX NPOTENHOB, CIIOCOOHBIX HapyILIMTh
WIN 3aTOPMO3UTH PabOTy yOMKBHUTHH-IIPOTEOCOMHOMN
cucTeMbl. A nucbanaHc B paboTe YOUKBHTHH-TIPOTEO-
COMHO#1 cHCTEME MOXKET NMPHUBECTH K (OPMUPOBAHHIO
TOKCHUYECKON KOHLEHTPAK aHOMAJIbHBIX POTEHHOB
U pasBuThio HeipopereHepanuit [9]. I[lostomy st
yIAJIeHNUs] aTUIIMYHBIX KOH()OPMEPOB JOJDKEH OBITh
BbIpabOTaH ellie OJTMH MEXaHU3M KOHTPOJIS U DIIMMUHA-
LM IIUTO30JIS1 OT aHOMAJILHBIX IIPOTEHHOB. Y UNTHIBas,
YTO TEMIIepaTypa Teja BHICTyNaeT (PU3NIECKUM MOJIe-
paTopoM MEpPEeXOJHBIX COCTOSIHMM —OmomeMOpaH,
MOJKHO BBICKa3aTh HPENIONIOKEHHE 0 padoTte (uzno-
JIOTHYECKOT0 TEpMOCTaTa OpraHu3Ma, TJe TepMOopery-
JSIIMSL HampaBlieHa HE Ha oOecriedyeHHe ITOCTOSTHCTBA
TEMIIEPaTypHOI'0 PeXHUMa JKHU3HEACATEIbHOCTH, a Ha
COXpaHeHHe U obecreueHre KOHTPOIMPYEMOTro TePMO-
purMa. M mo3toMy (H3MOJIOrHYECKH peryiupyemMoe
OTKJIOHEHHE TEMIIEPATYPHOTO AHEBHOTO ONTUMYMa OT
HOYHOTO JJIsl TOJIOBHOI'O MO3Ta MIPaeT BaXKHYIO POIlb
[10], u6o co3natorcs ycnosus s popmuposanus Ca
-MHyIUPYMOTO OTBEPEBAHUS JHITHIHOTO MOHOCIIOS,
TIOSIBJICHUSI HAIIPSDKCHUI Ha KOHTpJIaTepalbHOM MOHO-
ciioe ¥ GOpMHUPOBAHHIO TPAHCMEMOPAHHBIX 110, Yepe3
KOTOpbIEe (DparMeHThl aHOMAJIbHOW MOJMIENTHIHON
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LIETIN 9BaKYUPYIOTCS 3a Ipeaeinl KieTku. [Ipenerns Ba-
pHrabenbHOCTH TEMIIEPATYPHI TeJIa BO BPEMSI CHa JI0CTa-
TOYHO OTPAaHWYEHBI, YTO BO MHOTOM OOYCIIOBJICHO 3a-
BHUCHMOCTBIO (Da30BBIX IIEPEXOJOB JIMIHIHOH MeM-
OpaHBl KJIETOK W CONPSIKCHHBIX OHO(DH3WIECKUX
CBOWCTB HEPBHOI KIIeTKH. TakmM 00pa3oM, BeAyIINMHU
MO/JIepaTopaMu BHYTPUKJIETOYHOTO (PU3NUECKOTO CHUr-
HaJIMHTa, UHUIMHUPYIOIIEro MPOLeCC 3BaKyallud aTu-
MUYHBIX NPOTEUHOB U3 LUTO30JI, MOTYT BBICTYIATh
9JIEKTPOKMHETHYECKUH TOTEeHIMaN, TeMieparypa ¢a-
30BBIX IepexonoB. [103ToMy MOXHO NpennoIOKUTS,
4TO (PM3MOJIOTYECKH 0OOCHOBAHHBIN PEryJISIPHBIN COH
ABJISIETCA BaKHBIM 3JIEMEHTOM NPO(MIAKTHKH HEHpO-
JereHepanuid, 100 ABISIETCI ONHUM W3 MEXaHH3MOB
BOCCTAHOBJICHUSI OIPENEICHHBIX IPOCTPAHCTBEHHO-
OPHEHTHPOBAHHBIX OCIIKOBBIX IOMEHOB B IIMTO30JIC
KieTke. [1 HecMOTpsl Ha CHOPHOCTh MPEIIONOKEHNUS,
OHO HE JINIICHO CBOEH NPUBIIEKATEIBHOCTH, KOO 103~
BOJISIET BBISIBUTH OOLIME 3aKOHOMEPHOCTH B T€HE3€ M0~
JUMOP(HBIX HEHWPOJAECTCHEPATUBHBIX 3a00JICBAHMIA,
Belb M3MEHEeHue npoduis Temmneparypbl Tena BO
BpeMsI CHa KOPPEIHPOBAJIIO C PUCKOM pPa3BUTHs 00-
ne3nu [apkuncona [11].

Cnmcok urepatypsbl

1. World population ageing 2009 [report]// Depar-
tament of Economic and Social Affairs Population Di-
vision.- United Nations, New York, 2009.- 82 p.

2. I'peynoB B.B., Jlo6xannnze A.A. [oxwmoi
yenosek — CI16.:IIpano, 2004.-224 c.

3. Schmidt C., Peigneux P., Cajochen C. Age-re-
lated changes in sleep and circadian rhythms: impact on
cognitive performance and underlying neuroanatomical
networks//  Front.  Neurol.-2012.-Vol.3,N118.-doi:
10.3389/fneur.2012.00118.

4. Singletary K.G., Naidoo N. Disease and degen-
eration of aging neural systems that integrate sleep
drive and circadian oscillations//Front. Neurol.-2011.-
Vol.2, N66.- doi:10.3389/fneur.2011.00066.

5. Kiyatkin E.A. Brain temperature homeostasis:
physiological fluctuations and pathological shifts//
Front. Biosci.- 2010.- Vol.1, N15.- P.73-92.

6. Xapaxo3 J[.II. O Bo3MOXxHOH (u3HOIOTHYE-
CKOM poJin (ba30130r0 nepexoga «GKMJaKoe€ — TBEpA0C» B
Ononornyeckux Mmemopanax// Ycnexu OHOJIOTHYECKO
xumun. — 2001, — T.21. — C.333-364.

7. Berridge M.J. Calcium hypothesis of Alz-
heimer s disease// Pflugers. Arch.- 2010.-
Vol.459,N.3.- P.441-449.

8. Lee C., Kim H., Bardwell J.C.A. Electrostatic
interactions are important for chaperone-client interac-
tion in  vivo//  Microbioloqy.-2018.-  N5.-
d0i:10.1099/mic.0.000676.

9. I'peyHoB B.B., OcmanoB b.D. Hekortopsie
MPEJCTABICHUS O POJIM HAPYIICHHUS (PU3HUSCKOrO CUT-
HaJIMHIra B TI'CHE3€C HeﬁpOﬂeFeHepaTHBHLIX 3a00J1eBa-
nuii// Hayunwle uccnenoBanus XXI| Beka: Teopus u
npaktika\ Marepuansl MeXIyHapoaHOW HaydHO-
npaktrdeckoii koHgpepeHmuu (r. [lpara), 15 wuroHs
2018 r., HULL «Mup Hayxuy», 2018.- C.458-462.

10. Xapaxo3 JI.Il. Temneparypa Mo3ra u coH//
KypHan Bwicmie#i HepBHOU aesrenpHOCTH. — 2013.-
T.63, Nel.- C. 113-124.

11. Zhong G., Bolitho S., Grunstein R., Naismith
S.L., Lewis S.L. The relationship between thermoregu-
lation and REM sleep behavior disorder in Parkinson- s
disease// PLos One.- 2013. — Vol.8,N8.- e72661.
doi:10.1371.

KAJILIIMHAPOBAHHBII AOPTAJIBHBII CTEHO3 — TPYJJHOCTH IOCTAHOBKH JTMATHO3A
(CJIYYAM U3 IPAKTHKH)
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CALCIFIC AORTIC STENOSIS - DIFFICULTIES OF DIAGNOSIS POSITION (CASE OF PRACTICE)
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City Pirogov clinical hospital, Moscow, Russia, doctor-therapist

Makhnyr E.F.

City Pirogov clinical hospital, Moscow, Russia, associate professor of Nesterov department of faculty
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AHHOTaNUA

KansmmaupoBanssii aopraneHeii creHo3 (KAC), min kansimHUpYIomas 0oJe3Hb a0pTaTBHOTO KIIAalaHa
(calcific aortic valve disease - CAVD) - caMblii pacpOCTpaHEHHBIN MOPOK CepJLa Cpeau HaceneHus crapiie 60
neT. B cTatbe mpeacTaBieHo KIMHUYecKoe HabmoaeHue nanuenTa ¢ TsokenbiM KAC ¢ pmureabHbpIM 0€CCUMIITOM-
HBIM TEUEHHUEM U MPOTE3UPOBAHUEM A0PTALHOTO KilanaHa Ouosnoruueckum mporezom SJM Trifecta 23mm.

Abstract

Calcific aortic stenosis (CAS), or calcific aortic valve disease (calcific aortic valve disease - CAVD), is the
most common heart disease in populations over 60 years. The article presents a clinical observation of a patient
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with severe CAS with long asymptomatic course and aortic valve replacement by biological prosthesis SIM Tri-

fecta 23mm.

KnroueBble c10Ba: KaIbIMHAPOBAHHBIA a0PTAJIbHBIA CTEHO3, TPOTE3NPOBAHNE A0PTAIBHOTO KJIAIIaHa, AHa-

THOCTHUKA KaJIbBIHUHUPOBAHHOTO a0OPTAJIBHOTO CTEHO3A.

Keywords: calcific aortic valve stenosis, aortic valve replacement, diagnostics of calcific aortic valve steno-

sis.

KansuunupoBanHslif aopransHbiil cteHo3 (KAC),
WY KaJbLIMHUPYIOIIast 00JIe3Hb a0PTAIBHOTO KJlaraHa
(calcific aortic valve disease - CAVD) [11]- camsrii
paclpoCTpaHEHHBIH MOPOK cepAla Cpeir HaceleHUs
crapie 60 neT (60-85% ciydaeB cpeau BceX IOPOKOB).
Pacnpoctpanennocts KAC B momyssmun cocTaBisieT
2-7% u yBenmumBaeTcs ¢ Bozpactom [7,12]

Opnako, mo-mpexkaeMy nuarao3 KAC — 3Byuut
penko. Yacrora Hepacmo3HaHHEIX ciydaeB KAC mo-
cruraet 72,3%.[1]

3a Oonee 4eM TPEXCOTICTHUH TEPUOI M3yUCHHUS
(nepBoe ymomuuanue S. Bonet B 1679r) HasBanus
3TOro 3200JIeBaHKsI MEHSUIUCH B 3aBUCHUMOCTH OT NpeJi-
rojiaraeMoii aBTOpoM 3THOIATOTeHeTHYeCKOI KOHIIeII-
LUU: «ATEPOCKJIEPOTUYECKUN AOpPTaJIbHBII CTEHO3Y,
«MEHKEOEProBCKHUil OPOKY», «CCHIIBHBIN a0PTATbHBIH
CTCHO3», «JeTeHEPATHBHBIN A0PTAIBHBIN CTEHO3Y.

B anrnos3sgHON IHTEpaType B MOCIEIHNAE TOIBI
UCIIONB3YETCS TEPMUH «KaTbIU(UIIPYIOmas 00JIe3Hb
aopTanbHOTO KianaHay (calcific aortic valve disease —
CAVD), xoTOpBIl BKJIIOYAET U3MCHEHHUS OT Hadallb-
HBIX TIPOSIBIICHII 3200JIeBaHUS — CKIIEPO3 A0PTAIHLHOTO
kianana (CAK), no dbopmupoBaHus TsKeIoro, MHBa-
JIMIM3UPYIOIIETO A0PTAIBLHOTO cTeHo3a. [11]

B Poccuiickoit ®enepanun KAC BHecen B MKb
X, B pyOpuKy HepeBMaTH4YECKHE MOPAKEHHS a0pTallb-
Horo kiamana - | 35.

3a mocnenuue 20 neT B MUpE MPOBENEHBI UCCIIe-
JIOBaHUs, IpeoOpa3oBasmIve 3HaHMs 0 mpupoje KAC.

B CCCP wusyyenuem JaHHOrO BOIpoca 3aHUMa-
muck Banstep A.B 1948 1., lllectakoB B.H. 1987r., Ky-
maxoBckuid M.C. 1991 r.

Brepsrie B PO ¢ 1999 r. Ha Kadenpe dakynbreT-
ckol Tepanuu uM. akag. A.M.Hecteposa PHUMY uwm.
H.M.ITuporosa Benetca uzydenue KAC, uto xapnau-
HaAJIbHO U3MEHMJIO NTPECTABICHHS O JaHHOM ITOPOKE, B
oreyectBeHHON Menumuue. (Illoctaxk H.A., Kapmnosa
H.1O., Paimg M.A., Eropos U.B)

B 2009 roxgy B Poccun Obu1O 3aperucTpupoBaHO
178 623 cayyas KJIanaHHOW MATOJIOTUW CEpILA.
['pymnma nmanueHTOB ¢ KaJbIHUHO30M KialaHa aopThl,
MHUKCOMAaTO30M U JAUCIUIACTHYECKMMHU MpoleccaMHu B
2014r mocrurana 46.6% oT oOmIero yucia ONepariii
0 MOBOJY MPUOOPETEHHBIX TOPOKOB cepaua. [2]

OfHUM U3 OCHOBHBIX BOIIPOCOB, CBSA3aHHBIX C
KAC - saBnsercs stmomartoreHe3. Jlo cux mop He
HaleHo 3BeHO, Beayiiee oT auciumuaemMuu k UBC u
k KAC.

00600115t MHOKECTBO COBPEMEHHBIX TEOPHH O T1a-
TOTeHe3e KaJbIM(PHUKAINN TPEXCTBOPUATOTO a0pTallb-
HOTO KJIallaHa MOXXHO BBIIEIHTH 4 CTaIuu 3TOTO MpPO-
ecca: MHULMALMS, BOCHAJICHNE, CKIIEPO3, KalbIudu-
kauwusi. [6]

HecMoTps Ha 10BOJIBHO MTOPOOHOE ONMUCAHUE T1a-
Tonoruueckoro kackana KAC, mpogomxaroT uccneno-

BaThCsl aJre3UBHBIE CBOMCTBA AHIOTENUANBHOM MO-
BEPXHOCTH M CYOIHJOTEIHAIBHBIX CTPYKTYP a0pTajb-
HBIX TOJIYJIyHUH, pacCMaTpHUBaeTCsl IaTOT€HEeTHUEeCKast
3HaYMMOCTb HapyIIEHHH MUKPO3IEMEHTHOIO COCTaBa,
3HAUYEHHE TeHETHYECKOTO MoJIUMOop(u3Ma B pOpMHUpO-
BaHHH 3TOTO ITOPOKa CepIa.

C 2014r AMepuKaHCKOI KoIJIeTHeH KapInoI0TOB
U AMEpPUKAaHCKOH KapAHOJOTMYECKON accouualue
(AHA/ACC) B pekoMeHIamHUsIX MO BEACHUIO MAlHCH-
TOB C 3a00JI€BaHMSAMH KJIANaHOB BBIACICHBI 4 CTagnu
TIOpOKa, KaykAasi N3 KOTOPBIX OIpe/eieHa aHaTOMHIe-
CKUMH 0COOEHHOCTSIMU KJ1allaHa, ero reMoINHaMUKOIA,
COCTOSHHEM MHOKapjaa JjeBoro xemygouka (JIDK),
CHMIITOMHBIM CTaTYCOM; OTPa)kK€HO HapacTaHHEe reMo-
JUHAMHYECKOW OOCTPYKIMHM OT OECCHMITOMHOW 10
CUMNTOMHOI (ha3sl opoka. Tak A - ctamust BHICOKOTO
pucka (MAIMEHTHl C JBYXCTBOPYATHIM aOpTaIbHBIM
KJIaIlaHOM MJIM aOpTaJbHBIM CKIEpo3oM), B - 00benm-
HEHHe JIeTKoro u cpeanersikenoro KAC B mporpeccu-
pyroumii, C1,2 — 6eccumnromusiii KAC, n cumnrom-
Hast ctagusi D1 TsDKenmoro BBICOKOTPAIMEHTHOTO aop-
TalbHOTO CTEHO3a, CO CHIDKEHHOW (ctamus D2)
(bpakimeit BEIOpoca jeBoro xenynodka (JIXK) u Huszko-
rpagueHTHOTO TspKenoro AC ¢ coxpaHHOM (cTamust
D3). [4]

CooTBeTCTBEHHO [eicTByrOmuM KinHHIecKuM
peKoMeHAanusaM 1o JedeHuo AopranbHoro CreHo3a
MunucrepctBa 3apaBooxpanenuss PO ot 2016r, B
Hameil crpane Tsxectb KAC ompenensieTcst ckopo-
CTBIO TPAaHCAOPTAIBLHOTO KPOBOTOKA (M/C), CpPEeOHUM
IpajlieHTOM JaBJIECHHs Ha a0PTAILHOM KilanaHe (MM pT
CT) W IUIOIIAABI0 OTBEPCTUSl aOPTAIHLHOTO KiamaHa (
cMm?).

Jus 50% OGompabix KAC xapakTepHO Hanudne
JUINTENIFHOTO O€CCUMIITOMHOTO TIEPHO/Ia BO BpeMsI, KO-
TOPOTr0 OTCYTCTBYIOT CHMIITOMBI 3a00JIEBaHUS, XOTS
npu (HU3MKaIHPHOM HCCIIEOBAHUN Y TAIIUEHTOB BBISB-
JIeTCs TPYOBI CUCTONMYECKUH IIIYM B TIPOEKIIUU a0p-
TaJILHOTO KJIallaHa, 3aMeJICHNe MyJICOBOM BOJHBI Ha
COHHBIX apTepHsiX W IMPU3HAKH TUIEPTPOPHH JIEBOTO
XKelyJouka. B Takoll cuTyaluu, IpOrHO3 HE OTJIWYa-
eTcsl OT MAIMEHTOB CXOJHOTO I10JIa M Bo3pacrta U3 00-
mel nonyasuy. C MOsIBIEHHEM XapaKTEPHBIX CHMII-
TOMOB a0pPTAJBHOI'O CTEHO3a (CTEHOKapJuu, 0OMOpo-
KOB M OJBIINIKH), COCTaBISAIOIMX Tpuaay PolGeprcea,
CPeIHAA TPOJOJDKUTEIFHOCTh JKU3HU MAIMEHTOB HE
MPEBBIMIACT 5 JIET, a YacTOTa BCTPEYaeMOCTH BHE3aIl-
HO# cMmepTH pocTrraet 15%-18% [13] .

CreHokapaus 00ycIIOBJIEeHa HEIOCTATKOM HEOO0-
XOIMMOTO MHOKapIy KHCIOpoJa. AHTHHO3HBIE IPH-
CTYIIBI IEPECTAIOT OECIIOKOUTH MAIIMEHTOB Cpasy Mmocie
XUPYPTrU4ecKoil KOppeKIUH MOpoKa.

ITpu KAC BbLAEnsIOT HEHPOTeHHBIE U KAPAUOTECH-
HBIE CHHKOIIAJIbHBIE COCTOSIHM. Mexanusm GpopMupo-
BaHMs HelporeHHoro ooMopoka npu KAC Bo MHOrOM
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00YyCIIOBJICH MaJIbIM CEPJICYHBIM BBIOPOCOM, TTPH KOTO-
pPOM YCHIIMBAEeTCs aKTHBHOCTH OapOpeLenTOpoOB, YTO
CHOCOOCTBYeT YTHETEHHIO CHMITATHYECKOW HEPBHOM
CHCTEMBI M, KaK CIIC/IICTBHE - aKTHBHOM Ba30AMIaTa-
IH.

KapnnansHasie 00MOpOKH 00yCIOBICHBI OOCTPYK-
el BBIHOCAIIETO TPaKTa JIEBOTO JKENyNO4Ka HIIH
APUTMUSIMH.

Oppitika npu KAC sBisieTcs mposiBIEHUEM JHa-
CTOJIMYECKON JTUCHYHKIUH, OOYCIIOBJIEHHOH TIuIep-
tpodueit JIXK HeoqHOpOIHOTO XapakTepa.

[Moxwuoit Bo3pacT OOJBHBIX BHOCHT I'€pPOHTOJIO-
THYECKHE OCOOCHHOCTH B MOP(OIOTUIECKYIO KapTHHY
MOPaXEHUsI CEPICTHO-COCYAUCTON CHCTEMBI TIPH a0p-
TaJIbHOM CTEHO3E.

B c¢BsA3M ¢ OTCYTCTBHEM TOYHOM 3THONATOr€HETH-
yeckoil koHuenuuu KAC Bompochl JeKapCTBEHHOU
MPO(UIAKTHKY OCTAIOTCSI HE JI0 KOHIIA BEISICHCHHBIMH.

Jloka3aHO JOCTOBEpHOE BIUSHHE CTATHHOB IS
npodunaktuku tpanchopmanuu CAK B MHBaIHIU3MU-
pytomuii KAC, npu KOTOpoM NpuUMEHEHHE CTaTHHOB
cranoBuTcs HeaddekTuBHBIM. [5,14]

Hnmenno CAK sBnsercs MUILLICHBIO I TATOTeHe-
THYECKOH Tepanuu CTaTHHAMM, YTO HO3BOJHT Ipery-
npeanTh GUHANBHYIO CTaanio mopoka. [16]

Bbrnoxumuueckn B ¢opMmupoBanue Kambuduka-
IIMM KJIallaHa aopThl BOBJICYCHBI HECKOJBKO CHI'HANb-
HeIX cucteM Wnt (mazBanne Wnt — 310 KoMOMHAITHS
WQg ot aHri1. Wingless — reH qpo3a0GpuinIbL, MoAaBIIsIO-
el y MyIIKH pa3BUTHE KpbuibeB U INt - romonoruy-
Hblil TeH mo3BoHO4HBIX) 1 RANK/RANKL/OPG cu-
cTeMa, peryaupyromas TudhepeHIupoBKy Muoduo-
PoOGIIaCTOB B 3pesble OCTEOKIACTHI. [15]

O000111asi COBpEMEHHBIC 3HAHUS O TPUPOJIE TPO-
Hecca Kanbl(UKalMy a0pTAIBHOTO KJIalaHa, MOXHO
JlaTh cIeayIolIee oNpeaesieHne 3TOro Mpolecca.

KAC - reHeTndeck AeTepMHHHUPOBAHHOE HMMY-
HOOIIOCPEZIOBaHHOE BOCIIAJICHWE B CTBOPKAaX KilarmaHa
A0PTHI, B pe3yJIbTaTe KOTOPOTO, (POPMHUPYETCS MATOJIO-
ruyeckoe puOpO3MpOBaHNE MPUBOJAIIECE K SKTOIIHYE-
CKOM occuuKkanuu, ¢ GOPMUPOBAHUEM OOCTPYKIIUU
BeIHOCsIero Tpakra JOK 6e3 mepBuUYHOrO cpamieHus
KOMHCCYp, TpeOyrolee Mo Mepe MpOrpecCHpOBaHUS
MIPOTE3UPOBAHUS A0PTAIBHOTO KJIalaHa.

[NonansronieMy OOJIBIIMHCTBY MAIIUEHTOB C AJTH-
TeJabHBIM OeccuMnTOMHBIM TeueHueM KAC B PO nHa
MOMEHT YCTAHOBKHM JaHHOTO JIMarHo3a y>ke ObUIo mo-
Ka3aHO OIEPATHBHOE JICUEHHE.

B nHacrosee BpeMs Uit XUpYpPrudeckoil Koppex-
MM [TOPOKA IPOBOJISTCS 2 BHJIA ONIEPAaTHBHOI'O BMENIa-
TENILCTBA: OTKPBITas ONEpaIys Ha CepAlle U dHIO0Bac-
KyJISIpPHOE BMEIIATEIbCTBO.

[ToxazaHuAMH K TPOTE3MPOBAHUIO AOPTAIBEHOTO
wranana (ITAK) wu surgical aortic valve replacement
(SAVR) siBnsttorest:

1. Knuandeckue nposiBneHus (tpuana Pobeprca)
y ManMeHToB ¢ TsokenbiM AC

2. Hanmuue y marnmenTa ¢ TsoxensiM AC, mokasa-
HUH K aOpTOKOpOHapHOMY InyHTHpoBaHuio (AKIL)
WY ONEpalli Ha BOCXOJSIIEH aopTe WM Ha JIPYrux
KJaraHax cepaua

3. CTeHO3 aopTaJbHOTO KJalaHa TsKEIOW cTe-
NeHn 0€3 KITMHNYECKUX MPOSBICHUH Y TAIMEHTOB C Ha-
TOJIOTHIECKUM HAarpy309HBIM TECTOM

4. TsoxensIii aOPTaIBHBIN CTEHO3 B COYCTAHHUH C
cucronuaeckoit auchynkmmeit JOK (ppakius BeidOpoca
MenbIe 50%)

5.¥YMepeHHblll a0pTajIbHbII CTEHO3 Yy MAIlUEHTOB,
nojexxaux AKII wm oneparuu Ha aopre 6o Ha
Jpyrux KiamnaHax cepiua.

B cBoro odepenp 3HIOBACKYJISpPHOE BMeEIIATENb-
CTBO TOApa3JesieTcss Ha 2 MeToja, KaTeTepHas Oai-
noHHas BaneBynomnactuka (KBAB),otxondmias Ha
BTOPOI TJIaH BBHUIY €€ HU3KOH 3()()eKTUBHOCTH B OT-
JaJICHHBIE CPOKH TIOCIIE OTIEpaIii, U TPAaHCKATETEPHAas
AMIUTaHTanus aopranpHoro kiamaHa (TUAK) wmm
transcatheter aortic valve implantation (TAVI), moka-
3aHHS K KOTOPOH HAIIPOTHUB HEYKJIOHHO PACIIUPSIOTCS.

KBAB BbInonHs€TCS B KayecTBE NaJJIMATUBHON
ornepanuu y B3pocibix nanueHToB ¢ KAC, koTopeiM He
MoxeT ObITh poBeeHo [TAK n3-3a BeIpaKeHHOI co-
MyTCTBYOMIEH MaTtoaoruu. [2]

Iloxasanus 1 TpaHCKaTeTEPHOW MMILTaHTAIlUU
aopransHoro knanana (TUAK) unu transcatheter aortic
valve implantation (TAVI)

1. Tsoxenslit aOPTAIBHBIN CTCHO3 Y MAIUCHTOB C
MIPOTHO3UPYEMOH MPOJOKUTENEHOCTBIO JKH3HN OoIee
1 rona (c y4eToM COMyTCTBYIOMINX 3a00JIEBaHMUIT), KO-
TOPBIM IO OIIEHKE MYJIbTHANCIMIUINHAPHON KOMaH B,
MIPOTHUBOIIOKA3aHO MPOTE3UPOBAHNE A0PTATBHOTO KIa-
MaHa U y KOTOPHIX MOYKHO OKUAATh yIyUIIEHHUs Kade-
CTBA XKHU3HU.

2. Tsokensiit cumnToMHbIA AC, y TAITUEHTOB BBI-
COKOT'0 PHUCKa HE UMEIONINX a0COMOTHBIX IPOTHUBOIIO-
kazanuil k [TAK, HO y kotoprix TUAK mpusHana me-
TOJIOM BBIOOpA C YUETOM MHAWBUIYAILHOTO TPODUIIS.
[2]

[TpoTre3sl, HCHONB3yeMble TNPH XHPYPTHUECKUX
BMEIIATeNIbCTBAX HA KJIAMAHAX CepAlla , Ha3bIBAIOTCS
rpadtamu. Beigenstor MmexaHmdeckue rpadTel U OHo-
sorndeckue ( KceHorpadThl, IMOMy4YEeHHbIE M3 TKaHEH
CBHMHEH, TeNIAT; TOMOTpadThl M3TOTOBJIEHBI U3 YeJIOBe-
YeCKUX TKaHew (Tpyna); ayrorpadThl — B3SThl y CAMOTO
MAIUeHTa).

C yCTaHOBKOW MEXaHHYECKHX IPOTE30B CBA3aH
BBICOKHMII pHCK TpoMO00Opa3oBaHus, 4TO MOApa3yMe-
BaeT MMOKW3HEHHBIHN ITPUEM aHTHUKOAT'YJISTHTOB. B cBs3n
C 3THM, Yy NAIMEHTOB I'€pPOHTOJOTMYECKOTO MPOQHIL
(crapie 65 yieT) npenMyIecTBO OTAaeTCs OnoIornye-
ckuM rpadram. OgHaKO, OLIEHUBAs OT/IAJICHHBIE ITOCIIe-
OIEPALUOHHBIE TOCIEACTBHS, MOKHO FTOBOPUTH O TEO-
PETHYECKH HEOTPaHWYEHHOM CPOKE CIY)KObI MEXaHH-
YEeCKOro IMpoTe3a, B TO BpeMsl Kak OHOJIOIMYECKHE
mpoTe3sl yepes 8-10 et ucrmonp30BaHus HOAJIEKAT Mo-
BTOPHOH 3aM€HE, B CBSI3U C BTOPUYHON KaJIbIIMHALIUEH.
Taxxe cieryetT OTMETUTb, YTO UMILTaHTANs ONOJIOTH-
YEeCKHUX MPOTE30B COMPSDKEHA C BHICOKAM PHCKOM Pas3-
BHTHS OAKTepHAIbHOTO BaNbBYJINTA U YHIOKAPANTA.

IIpencraBnsem ommcanme cimydas KAC y mamm-
enra KAC y nanuenta II., 60 ner, noctynusmiero B
OPUT I'Kb 1 um. H..ITuporosa B suBape 2018 r. U3
aHaMHe3a M3BECTHO, YTO: CUUTAET ce0sl OOJILHBIM
OKOJIO IBYX HEZENb, KOT/Ja BIEPBBIC MOSBUINCH 00N
AQHTMHO3HOT'O XapakTepa 3a TPyIUHOW NpH OBICTPOI
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x0160e, COMPOBOXKIAIOIINECS CIa00CThI0 M TOJIOBO-
KpYXXCHHEM. 3a O4epeHBIM aHTHHO3HBIM MIPHCTYIIOM
TIOCJIEI0BAJI ATIH30 CHHKOIIE, IIOCITYKUBIIHI TOBOIOM
K BeOBYy CMII m rocnuranu3anum, ¢ HANPaBUTENb-
HBIM jauarfHo3oM: OCTpBIi KOpPOHApHBIA CHHIPOM
(OKC). 3a MEIUITMHCKOM TIOMOIIIBIO TAITUCHT JTATEITb-
HOe BpeMs He oOparnascs, B CBSI3U C OTCYTCTBHEM Ka-
KUX-JIM00 Kanod. ApTepHajbHYIO THIIEPTEH3HIO, Ca-
XapHBIH 1nabeT oTpuIaeT.

IIpu ocmotpe: Poct 178 cMm. Bec 80 kr. Tum xon-
CTUTYLIMH - HOpMocTeHn4yeckuil. CocTosiHue yIoBIIe-
TBOpHTENIbHOE. KOXHBIE TTOKPOBBI OOBIYHOM OKpacKy,
mano3a Het. Ilepudepudeckne muMpaTHIecKue y3IIbl
He yBenmueHbl. OtekoB Het. U/] 16 yn/muH. B merknx
IBIXaHNUE BE3UKYJSIPHOE, XPHUIIBI HE BBICTYITHBAIOTCS.
YCC 70 yn/mun. AJl 130/90 mm pt ct. ToHBI cepama
SICHBIC, PUTM TIPABHIIBHBIN, TPYOBI CHUCTONMYCCKHUN
IOIyM HaJ aopTOH, MPOBOISIIMIMICSI BO BCE TOYKH
ayCKyJbTallMK. SI3bIK BIaXKHBIN, HE 00J10keH. JKUBOT
He yBelnM4eH, 0e300JIe3HEHHBIH NpH MalbIIallid BO
BCEX OTJeNaX, CUMIITOMOB pa3Apa)KCHUsI OPIOIINHEI
HeT. Cene3eHKa He nmanbnupyercs. Pazmepsl neueHu B
HopMe. CUMITOM MOKOJIAYMBAHMUS - OTPULIATEIbHBIN C
00eux CTOpPOH, MOYCHCITyCKaHUEe CBOOOJHOE, HE yda-
meHHoe, 6e30one3nenHoe. CTyn 6e3 0coOeHHOCTEH.

Beur  BBICTaBIIEH TIpeNBapUTENBHBIA AHATHO3:
OKC?

[To mabopaTOopHBEIM HCCICTOBAHUAM: B KIMHHYE-
CKOM aHalln3e KpOBH, B 00IIeM aHaIM3e MOYM — 0e3
maToJoruyeckux usMenenunii. RW, HBs-anturen, anti-
HCV, anturena xk BUY - orpunarensubie. [lokazatenu
OMOXMMHYECKOTO aHallu3a KPOBH, KOAryJjorpammbl B
npegenax pedepeHcHbIXx 3HadeHuid. TpomonumH T
<0,010 ur/mn.

[Tpu MHCTPYMEHTAILHOM UCCIICJOBAHHU:

OKT': putm cunycossrit. YCC 66 yn/muH. Bonb-
Tak JOCTaTOYHBINA. DIIEKTpHIECKast OCh CepIia OTKIIO-
HeHa BieBo. Ha cepuu OKI' npocnexuBanacey nenpec-
cus cermenra ST B |,11,aVF,V5-V6 orBenennsx na 0,5
MM, a TaKkxke mpexojsmas nasepcus 3yoma T B l,aVL
V4-V5 orBeneHusX.

VYuuThiBasi, 4YTO B KIMHUYECKON KapTHHE 3a0oie-
BaHUs Tpeobnananu 00Jin 3a TPYAUHON CIKUMAIOIIETO
xapakrtepa, npu (U3NUecKor Harpyske, Kylnupyrouu-
€Csl B COCTOSIHUU TIOKOSI TIPHHSTO PElleHHe O IPOBeJie-
HuH KopoHapoanruorpadgun (KATD'), mo gaHHBIM KOTO-
PO¥ reMoAMHAMUYECKH 3HAYMMBIX CTEHO30B KOpPOHAp-
HBIX apTepuii He BBISBICHO.

ITo nanaeM DXx0KT™:

Kopenb aoptsr: 3,10 cm (N=4,13cM) ymmoTHeH.
Bocxonsmuit oraen aoptel: 3,00 cM. AopTasibHbIil Kia-
MIaH: CTBOPKHU YIUIOTHEHBI, KAIBIIMHUPOBAHBI, PACKPHI-
tie: 0,9 em? (N>1,5¢cm?). JleBoe mipezicepane: THaMeTp:
4,4 (N < 4,0cm), o0béM: 79(N< 58mi), uKCO: 40
(N<34mn/m?). Pazmepsl JIEBOTO Key109Ka:

= MXII (n): 1,4 cm, 3C (1): 1,4 em (N < 1,0cm);

= KIP: 5,3 (N<5,9¢m);

=  KCP: 3,7 (N <3,8¢cm);

= uMMJIXK: 163,4 (meron ASE: N <115r/m?);
NOT: 0,53(<mmm>0,42)

OObeMBbl  JIEBOTO  Kedymouka: (meroxm mod.
Simpson biplane)

= KIO: 114 ma (N < 150mu;

=  KCO: 45 mix (N < 61mi);

= ®B: 60 % (M > 52%; XK > 54%)

Hapymenuii 10kanbHOM COKPATUMOCTH HE BBISIB-
JICHO.

CTBOpPKM MHTPAJIFHOTO U MHUTPAJIBHOIO KOJbIA
KJlaraHa He KalbUUHUpoBaHbL [IpaBoe mpexncepiame:
mwiomans: 21 em? (N < 18cm?), 06béM: 62 M, uKCO:
31 (N<39mun/m?). [1paBblii xkemyno4yek: quamMeTp BBIHO-
cstero tpakta (PSAX): 3,2 em (N < 3,5¢m), 6azanb-
wbit guamerp: 3,8 cm (N < 4,2cwm), TommiHa cBOOOI-
uoit crenku: 0,4 cm (N < 0,5¢m), TAPSE: 2,4 cm (N >
1,7¢cm)

ITpn mpoBeneHNN AOMIIEP3XOKapAUOrpadiy BHI-
siBieH Tsokensiid (Vmax=5.75 m/c, PG max-132 mm pt
ct, PGMNn-61 MM pT CT) CTEHO3 A0PTAIBHOIO KJIanaHa.

Juactonuueckass (QyHKLUS JIEBOTO IKEIyAouKa:
E/e: 10 (N <8), E/A: 0,93, CIIUTA: 24 MM pr CT.

3axiroyeHre: Aopra ymjaoTHEHa, He paclIMpeHa.
3HaunTeNbHAS KOHIEHTPUUECKas THIEpTPOdUs MHUO-
Kap/a JICBOTO JKeJIyI0uKa. Y MepeHHas AuaTarus jie-
BOTO Ipescepans. TsDKeNbIi CTEHO3 a0pTalIlbHOTO Kila-
ma"a |l cremenn. BripaskeHHBIN KalbIIMHO3 CTBOPOK
A0PTAJILHOTO KJIanaHa.

BeicTaBneH KIMHMYECKHH IUAarHo3, C Y4eTOM:
KapTUHBI 3a0071€BaHs (CTEHOKAPIHs, CHHKOIAIbHBIC
COCTOSIHUS, TPYOBIi CHCTONMYECKHH IIyM IPOBOJIS-
LIMACS BO BCE TOYKH ayCKYJIbTAllMH, C MaKCUMYMOM
HaJ aopToif), pe3ynsraToB OXoKI - TsKemnslit cTeHo3
aoptanpHOTO KiamaHa |l cremeHn ¢ BBIpa)KeHHBIM
KaJbIIMHO30M CTBOPOK a0PTAIbHOTO KJIalmaHa

KaabuuHUpOBaHHBINH a0PTAJIBHBI CTEHO3 TSI-
JKeJION CTeneHW ¢ KJINHUYECKHMHU TPOSIBIECHUSIMHU
(creHokapaus, cunkone). KanbuumHo3 aoprajbHoro
kiaanana 4 crenenn. XCH 1a (I ®K mo NYHA)

[TanpeHT KOHCYJNBTHPOBAH KapAHOXHPYPrOM:
MIPOBE/ICHA NPOBEIEHA OTKPBITasi XUpyprudecKas ore-
panusi TO TPOTE3WPOBAHUIO AOPTAIBHOTO KilamaHa
6uonoruueckum nporesom SIM Trifecta 23mm. IMoce-
OTIEPALIMOHHBIA TIEPHOA TpOTeKaad 0e3 OCIOKHEHHH.
[Tpu HaOIIOIeHNH Y JTaHHOTO TAIMEeHTa, B TEUSHHUE T10-
JIyrojia yXyAIIeHHe COCTOSTHUS HE OTMEUEHO.

[TonyuyeHHbIN MHTpAONEPALIMIOHHO MaTepuai aop-
TAJILHOTO KJIaraHa OBl HalpaBJIeH Ha MaTOJIOT0aHATO-
MHUYECKOE HCClieIoBaHre. MaKpOCKOIIMYECKH Mpena-
par npezacTasieH pparMeHToM JeopMHPOBAHHOTO 32
CUCeT KaJbIM(UKAIIMK A0PTAIBHOTO KIallaHa C Hapy-
LIEHHOW apXUTEKTOHUKOH. ['McTomoruuecku B mpema-
pare aopTalbHOTO KJIallaHa BBISBJICHBI: pe3kast 1edop-
Manusi CTBOPOK M KPYIHBIE NMETPU(UKATHI C SBICHH-
SAMH PACTPECKUBAHUS, IUIA3MOPpPArueil, BbIpaKEHHBIN
CKJIEPO3 U KaJbIIMHO3 3aCIIOHKH a0PTAJIHHOTO KJIaraHa
U CYyXOKUJIbHBIX XOpJ. B npuiexaiuei TkKaHu KiamnaHa
Ha (OHE BBIPAKXEHHOTO THAIMHO3a OIPEACIISTIOTCS
OOMIJIBHBIE KIIETOYHBIE HHPHIBTPATH U3 TUM(OUTHBIX
3JIEMEHTOB, Makpodaros, pudpobdaacTos.
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Pucynox 1. Makponpenapam - ¢ppazmenm KarbyuHupoBaHHO20 AOPMAIbHO20 KIANAHA (8UO C8EPXY)

Pucynox 2. Maxponpenapam - (ppacmenm KanbyuHUPOBAHHO20 AOPMATLHO20 KIANAHA (8U0 cOOKY)

Takum 00pazoM, MaHHBIN KIMHHYECKUH HpUMEp
MOJTBEPHKIAET, YTO «30JIOTBIM CTaHIAPTOM» JAHArHO-
ctuku KAC ocraércs npoBeaenne OxoKI'. YuureiBas,
YTO T€YEHHE 3TOro 3a00JIEBaHHU 4acTO ocTaércs Oec-
CUMITOMHBIM, MPOJOJIKUTEIFHOCTEIO MHOTHE TOJBI,
JUIst 0oJiee paHHEH TUATHOCTHKH MOPOKa HEOOXOIMMO
npoBeneHue IxoKI BceM manueHTam Mpyu HATUIUH CH-
CTOJIMYECKOTO 1IyMa HaJl a0pToi. PaHHs4 AMarHocTuka
KAC ocraercs B HacTosiiee BpeMsi akTyalbHOUW Mpo-
OmeMoit MEIUITUHCKON HAYKH W TPeOyeT MpOBEICHUS
NaJbHEHUIINX UCCIIEOBAHUM.
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BU3HAUEHHS JTOITYCTUMOI TPUBAJOCTI T'OJIOCOBOI'O HABAHTAKEHHS Y BUMTEJIIB

Casywuna I.B.
Y « Vrpaincokutl HayKo80-00CHIOHUL IHCIUMYM RPOMUCTO80L MEOUYUHUY,
M. Kpusuii Pie, nikap omonapunzonoz

DETERMINING THE PERMISSIBLE DURATION OF A VOICE LOADING AT TEACHERS

Savushina I.V.
SI “Ukrainian Institute for Scientific Research in Industrial Medicine”
Krivoy Rog, doctor otolaryngologist

AHoTanis

Koo ocib, siki noTpeOyroTh (hOHIaTPUYHOT JOMOMOTH Y HAIll Yac MOCTiIHHO 3011bLIyeThCs. Taki Jroau nepe-
OyBaroTh y nparnesaTHoMy Billi. Lle moTpeOye nomyky HOBITHIX TEXHOJIOTIH CIPSMOBaHHUX Ha 30€peeHHsI BUCO-
KO Iparne3JaTHOCTI BUUTEI Ta MPO(IIAKTHKH MpoQeciifHOT MaToIOTii TOI0OCOBOTO anapary. MeTor J0oCIiIKeHb
6y1'[0 BU3HA4YCHHsA KOpeHﬂL{iﬁHOFO 3B’$[3Ky MIX A03010 IIyMY, 11O CIIPUYHUHAE T'OJIOC BUUTCIIA Ta [1aTOJIOTIE0 TOJIO-
COBOTO amapary. Y OOCTIKEHI B3SJIM ydaTh 27 BUHTENS MIKONH y SKHX BHMIPIOBAIN PiBEHb 3BYKOBOTO THUCKY
T0JIOCY 3a AOIIOMOT OO I.HYMOMiPOM. I[OSy 3BYKOBOT'O TUCKY, IO CIIPUIHUHSAE I'OJIOC BUNUTCIIA, BU3HAYAIN 3a CTAH-
JAAPTHOKO MCTOJAUKOIO. B pe3ynLTaTi JI[OCJ'IiLI)KeHB BCTAaHOBJICHO, IO J03a IIyMY, 11O CHIPUYINHCHA I'OJIOCOM BHUKIJIA-
Jlada Ma€ BICOKHUI KOPEIAMiTHAN 3B'S30K 3 IPpOoQeciiHUM 3aXBOPIOBAHHSIM TOJIOCOBHUX 3B'SI30K 1 3 (pyHKITIOHAIE-
HHMHU MOPYILIECHHSMH TOJIOCOBHX 3B'S130K, a 03y r0JI0COBOr0 HaBaHTa)keHHs 110 64,2+0,7 n1BA MO>XHa Opi€HTOBHO
posrnsiiaTi sk 6e3nedny (PU3UK OTpUMaTH (QyHKIIOHAIBHI MOPYIIEHHS FOJIOCOBHX 3B'SI30K HYJIBOBHH), OJIU3HKO
64,4+0,7 nBA six morpaHu4Hy 703y (pr3uK GyHKIIoHATBHUX aucdoHiii ckiaanae 0,034), a 65,2+0,7 nbA i Ginbiue
sk HeOe3neuny (pu3uk QyHkuioHansHUX qucoHii ckiaanae 0,407).

Abstract

The circle of people who needs in phoniatric attention is constantly increasing in our time. Such people are
in working age. This requires a search for new technologies aimed at preserving the high efficiency of the teacher
and the prevention of professional pathology of the vocal apparatus. The goal of research was to determine the
correlation relationship between the dose of noise caused by the teacher's voice and the pathology of the vocal
apparatus. The research involved 27 school teachers who were measured the level of sound pressure of the voices
by dint of the audio-noise meter. The dose of the sound pressure, which produced the teacher's voice, determined
by standard methods. As a result of the research it was established that the noise dose caused by the teacher's voice
has a high correlation relationship with the occupational disease of the vocal ligaments and with functional disor-
ders of the vocal ligaments, and the dose of the voice load up to 64,2+0,7 dBA can be tentatively considered as
safe (the risk of obtaining functional disorders of vocal ligaments is zero), about 64,4+0,7 dBA as a limit dose (the
risk of functional dysphonia is 0.034), and 65,2+0,7 dBA and higher — angerous (the risk of functional dysphonia
is 0,407).

KirodoBi cjioBa: roynocose HaBaHTAXXCHHA, 103a HIyMY, BYHMTENl HABYAIBHUX 3a1<na/1iB, r[poq)eciﬁﬂa maTo-
JIOTisl TOJIOCOBOTO anapary, XpOHIYHUH JIAPUHTIT, GYHKIIOHATIBHI AUCPOHIT.

Keywords: voice load, dose of noise, teachers of educational institutions, professional pathology of the vocal
apparatus, chronic laryngitis, functional dysphonia.

Beryn. Kono oci0, sxi motpedyioTs QoniaTpuy-
HOI JOIOMOTH Yy HaIll Yac MOCTiHHO 30imbmryerses [1,
2].

JIroau 3 mpobemamu roJocy nepedyBaroTh y mpa-
ne3gatHoMy Biti (20—60 pokiB), TOMY BiTHOBIEHHS TO-
JIOCY Ma€ JUIsd HUX BEJINKEe ColliasibHe 3HadeHHs [3].

Haii6inbmioro pusuky po3maiB rojiocy 3a3Hal0Th
0c00H ToJIOCOMOBHUX NPOQECii, SIKi HEe BOJIOIIOTH Ha-
BUYKAaMH NPaBUWIILHOI rojocomnonayi [4].

YacToTa mopyIeHp rojocy noB’s3aHa 3 00’eMoM
TOJIOCOBOTO HAaBaHTAXXEHHs. 30LIBLICHHS THXHEBOTO

TOJOCOBOTO HABAaHTAXXCHHS MPHU3BOJUTH JIO IIiJIBH-
MIEHHS BiICOTKY 0Ci0 31 MIBUIKOIO CTOMJIFOBAHICTIO TO-
nocy: 42,3 % BUMTENIB 3 HEBEJIMKUM TOJIOCOBUM HaBa-
HrakeHHsMm 1 70,6 % BuKI1aga4iB 3 HaBaHTAXKEHHAM Oi-
neine 40 roauH, B cepenabomy — 53,3 % BUMTENIB, MO
obcTexyBamuch [5].

Ha mincrasi anamni3y ¢paktnaHoro po6odoro HaBa-
HTa)KCHHsI BYNTETIB BCTAHOBJICHO TOPYIICHHS PEKUMY
X mpatli Ta BiANOYMHKY 32 PaXyHOK 301IbLISHHS THX-
HEBOTO HABAaHTAXKEHHS, BiICYTHOCTI perilaMeHTAIli1 o~
3aypo4HOi pOOOTH, a TAKOK OOMEKEHHS KIJIbKOCTI BH-
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xigaux nHiB. [ImToMa Bara BUMTENB 3 JIBOMa BHXIiO-
HUMU THSAMU CTaHOBUTH 29,8 %. OkpiMm TOTO, ITiJ Yac
ya00BOTO TIporiecy (YpOKiB) BUHTENb HE 3aBXKIAH Ma€e
Yac Ha BIIIIOYWHOK i BXKUBaHHA 1ki. [lepepBu Mix ypo-
KaMU € poOoYnM 9acoM BUHTEIS [6].

T'omocoBi mpoGileMy y BUNTEINIB BUKITHKAIOTD CTY-
pOoBaHicTh He ynine B YKpaiHi, a # iHmux xpain. Tak,
Harpukiaj, y BukianadiB Hoeoi 3enannii icHye oOme-
JKeHa T0iH(GOPMOBaHICTh BUMTEINIB IIPO TOJIOCOBE 3110~
POB’si, IOTCHIIATBHUN PHU3MK 1 CIEliaTi30BaHI MEIH-
YHI TIOCIIYTH JUIs BUPIIIEHHS ipoOJieM roiocy [7].

TakuMm 4MHOM, Bce BHINE 3a3HAa4E€HE BUMarae Bif
HAYKOBI[IB TOIIYKY HOBITHIX TEXHOJOTiH CIIPsIMOBa-
HUX Ha 30epeXKeHHS BUCOKOI MPane3aTHOCTI BUUTEIA
Ta PO iaKTHKH Mpo¢eciifHOl MaToIoTil TOIO0COBOTO
amapary.

Merta. BuzHaunTH KOpENnAIiitHAN 3B I30K MiX J10-
3010 MIyMy, IO CIIPHYHMHSE TOJIOC BYUTEIS Ta MATOJIO-
Ti€0 TOJIOCOBOTO amapary.

Marepiaaun Ta MeToau. Y nociijkeHHs Oynu 3a-
aydeHi 27 oci0 jkiHOYOI crari 3 CepeiHIM BIKOM
42,1+2,1 poku i cepenniM ctaxkeM pobotu B mpodecii
19,642,2 poku. I'pyna nopiBusiHHS 20 0oci® Biamosin-
HOTO BIKY Ta CTa)XXy, poOOTa SIKMX HE MOB’s3aHa 3 TOJI0-
COBHM HaBaHTa)XCHHSAM (HAYKOBi CIiBpOOITHHKH, iH-
xkerepu 1 1abopantu Y «YxkpH/Impommeny). Bumi-
PIOBaHHS PIiBHS 3BYKOBOTO THCKY T'OJOCY BHKJIajgada
mpoBoIIIIoCk mryMmoMipoM «OxTaBa 101-Ax. JIo3y 3By-
KOBOTO THCKY, II0 CIIPHYHHSE TOJIOC BUNTEIS, BU3HA-
YaJy 3a CTaHJapTHOI0 METOAUKOIO [ 1],

Lcn = Le+10log(T/To)

ne Lc— exBiBaneHTHUII piBeHb 3BYKYy 3a pobody

3MiHY;

T — crax;

To: 1 piK.

B po0oTi Takok BUKOPHCTOBYBAIKCH JaHi €IIijie-
MIOJIOTIYHUX TOCTiKeHb MPpodeciiiHOi 3aXBOPIOBAHO-
CTi.

PesysabTaTH gociigkeHb Ta iX 00roBOpeHHS.
Ha ronocosi 3B’s13ku BUMTEIS BIUTMBAE KOMILIEKC (hak-
TOPiB BUPOOHUYOTO CEPesIOBHUINA, & CAME PO3MIp ay/IH-
TOpIi, piBeHb LIyMY Yy KJIaci, TeMneparypa Ta BoJIOTiCTh
TIOBITPS Y KJIaci, HasIBHICTh IHMJIY Ta XIMIYHUX PEYOBUH
y MOBITpi poOOYOi 30HU, HABUYKH KEPYBaHHS r0JI0COM
ToIo. XPOHOMETPaXX TPUBAIOCTI TOJIOCOBOTO HABaH-
TaXCHHS Ta PiBEHb IIYMYy B KJIaci HE MOXXYTb Bpaxy-
BaTH BCI 1l oOcTaBuHKM. TakKuM YMHOM, BUHHKAE HEOO-
XIIHICTh aHAII3y MOJATKOBHX ITOKA3HUKIB, SKi Xapak-
TEePHU3YIOTh POOOUE MiCIle BUNUTEIS, & CaMe BU3HAYCHHS
JI031 TOJIOCOBOTO HABAaHTa)XEHHS 3 METOIO OIIHKU (y-
HKI[IOHAJIbHAX IIOPYHIEHb T'OJIOCOBOTO amapaTy BUH-
Tesl.

BpaxoBylour TpUBANCTh T'OJIOCOBOTO HaBaHTa-
JKCHHS, SIKe KOJMBABCS B 3aJICKHOCTI BiJl BIKY 1 CTaXKY
Bunrens Big 448,00+36,77 10 599,25+77,60 XBUIKNH Ha
THOK/ICHb, 1 pIBEHb IIYMY Ha po0OOYOMY MicCIi TpariB-
HuKa (60 1bA), To ekBiBaJICHTHUI PiBEHB 3BYKY 32 PO-
Oounii neHs Oyne nopiBHIOBaTH L=56,00+1,00 1BA, a
7032 OTpPUMaHa Ha PIi3HUX eTamnax TPYJOBOTO CTaxXy
Oyne xonmBaTUCh Bix 58,5+1,6 mpu ctaxi g0 30 pokiB
1o 70,0+0,00 mpu craxi podotu 60 i 6inmpmre pokis. Ta-
KAM YHMHOM, MAa€ MICI€ TEHJEHIsS 10 30LIbIIeHHS
OTPUMAaHOI CTaKOBOI 03U I'0JIOCOBOI'0 HABAHTAXKCHHS
31 301IbILIEHHSM BiKy BumTels (Tabmuii 1).

Ta6mums 1
Cra’koBa /1032 r0J0COBOI0 HABAHTAKEHHS BUMTEJISI
Bik BuMTEIs, pOKU
Howasin No30 | 30-39 | 4049 | 5060 | 0010
JIbITIE

CepeHii CTaK 3aXBOPIOBAHHS 2,814 | 13,3£0,9 | 22,4+1,5 | 34,5+1,8 40
OrpuMaHa CTaskoBa J03a TOJIOCOBOTO HaBaHTa- 58,541.6 | 652403 | 67,5402 | 69.3%0.1 | 70.0+0,00
JKeHHs, IbA
VIMOBIPHICT, XpOHIMHOIO JApUHIITY 0,0 0,0014 | 0,0084 | 00197 | 0,0231
(Kpuswuii Pir)

Kopesiiis Mixk CTa)KOBOFO 03010 TOJIOCOBOTO Ha-
BaHTa)XEHHS 1 HMOBIPHICTIO 3aXBOPITH Ha XPOHIYHUI
JIAPUHTIT Ma€e BUCOKY kopesuito (r=0,84; p=0,11; ko-
edinieat merepminamii r’=70,6 %). Cuna 3B’13Ky 3a
mramoro Yemmoka — Bucoka. Ha ocHOBI i€l MHIAHOT
3anexnocti: AR=-0,1191+0,0019 no3a roiocoBoro Ha-
BaHTaxeHHs (mani — JITH) MoxkHa po3paxyBaTtu Oesre-
YHWH, TOTPAaHUYHUN Ta HEOE3MeYHNH CTaX.
BignoBinHO cTa)koBa j03a TOJI0COBOTO HaBaHTaXKEHHS
(A'H) mns OesmevHoro craxy ckiamae o 64,2+0,7
nbA, s norpannyHoro — 64,4+0,7 nbA, nns HebOe3-
neyHoro Ounbiue 65,2+0,7 nbA. SIkuo npoananizyBaTti
CTaX XBOPHX Ha NpoQeciiiHuii XpOHIYHHUN JAPUHTIT
BunteniB Mmicra Kpuoro Pory, a BiH nopiBHIOE
17,4+0,8 pokiB, TO 1032 TOJIOCOBOTO HABAHTAKEHHS Y
HUX Oyzne 67,4+0,5 nbA. To6GTo, 3HAXOIUTKLCS B 30HI
Hebe3nmeyHoro craxy. [Ipu mpboMy IpH 1031 IIymMy To-
JIOCY BYMTENS, 110 He TepeBullye oe3neuny 64,2+0,7
Tabunsg 2).

IBA pu3MK mpodeciiiHOro 3axBOPIOBAHHS T'OJIOCOBHX
3B'I30K HYJILOBUH, JIJIsl IOIPaHUYHOI 103U — 64,4+0,7
nbA pusuk cknamgae 0,0014, a s HeOGe3meyHOT
(65,2+0,7 nbA i Ginbire) Takuii pU3MK BUIIKH B 36,6
pas3u Ta cranoButs 0,0512. Ha 0cHOBI WX po3paxyHKiB
MO’XHa BU3HAYUTH O€3MEUHUI TEPMiH TOJI0COBOTO Ha-
BaHTa)XeHHs. TaK, AKIIO y BUUTENS PiBEHb IIyMY HOTO
rojiocy 62 nbA, a ronocoBe HaBaHTakeHHs 107 XBH-
JIMH B JIeHb, TO CKBIBAJICHTHUI PiBEHb IIyMY T'OJIOCO-
BOro HaBaHTaeHHs Oyzne L.=56,7 nbA. [lns cnpo-
LIEHHsS. pO3paxyHKiB Oe3NeyHui TepMiH MOKHA OIli-
HUTH 32 Tabimnero 1. Jlnsg mporo OGepemMo pi3HHUIIO
6e3neuHoi no3u (64,2 1BA) 1 eKBIBaJIEHTHOrO DIBHS
LIyMY I'OJIOCOBOTO HaBaHTaxkeHHS (56,7 1bA) oTpumy-
emo 7,5 nbA. Temnep 3a Tabnuiero BU3HA4aeEMo Oe3rie-
YHUH CTaK TOJIOCOBOTO HABAHTAKEHHS (
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Ta6mums 2
BusHaueHHs 6€3MeYHOr0 CTaXKy roJI0OCOBOT0 HABAHTAKEHHS
B 32JICKHOCTI Bi/l 1031 roJ10COBOIro HABaHTAaKEHHSI
JIU'H-L. nBA 0 3 5 6 7 8 10 11 12 13 14
Besneuynnii crax, pokn 1 2 3 4 5 8 10 12 15 20 25

Besneunnii craxk s Hamoro BUuTens Oyme 6,5
poKiB. Km0 3aMicTh O€3MeYHOT 03K ITOCTABUTH II0T-
paHUYHE 3HAUYEHHS, TO OTPUMAEMO JAOIYCTUMHUI CTaX.
B namomy Bunazaky ue 7,1 poku. Taki po3paxyHKH Ho-
TPiOHI 715 €PEKTUBHOTO KEPYBaHHS PH3HKOM.

HactymHuM KpokoM € omiHka iH()OPMaTHBHOCTI
JI03U ToJIocOoBOro HaBaHTaxkeHHs (naini — JII'H) mpu ¢y-
HKI[IOHAJIbHUX TOPYLIEHHX roJocy. Jlyis npaiiBHUKIB

OCHOBHOI Tpymu Oyna po3paxoBaHa cTtaxoBa JII'H.
[pu mornmuGneHOMY OTJISAI Y YaCTHHU IPAIliBHHUKIB OC-
HOBHOI TpyITH OyJH BUSBJICHI 3MIiHH B TOJIOCOBHX 3B’ 513~
Kax, 1110 JJaJio 3MOTY BU3HAYUTH PU3HMK PO3BUTKY (yH-
KLIOHAIBHHUX MOPYIIEHb TOJOCOBUX 3B'SI30K B 3aJIEXK-
HOCTI BiJI JI03U TOJIOCOBOTO HAaBaHTaXKCHHs (TaOIHUIT

3).

Tabmuug 3

Pu3uk po3BUTKY PyHKIiIOHAJbHUX MOPYLIEHb IOJ0COBHX 3B'A30K B 3aJ1€KHOCTI
BiJ 1034 r0JI0COBOr0 HABAHTAKEHHS

Jlo3a rorocoBoro HaBaHTaKeHHs, 1BA

60,9 | 64,0 | 657 | 670 | 680 | 688 | 69,4

Pu3uk (yHKIIOHATBHUX MOPYIIEHH TOJIOCOBUX
3B'SI30K

0,000

0,034 | 0,069 | 0,069 | 0,069 | 0,069 | 0,172

AHaIi3 JoCTiHKeHHS IT0Ka3aB 10 TIPH 031 IIyMy
TOJIOCY BUMTEIS, III0 HE IepeBHILye Oe3neuny 64,2+0,7
IBA pu3KK oTpuMaTH (pyHKIIOHANBHI OPYLIEHHS Io-
JIOCOBUX 3B'A30K HYJIBOBHIA, /ISl TIOTPAHUYHOI JO3H —
64,4+0,7 nBA pusuk ckinagae 0,034, a 1151 HeOe3MEUHOT
(65,2+0,7 nbA i 6inbie) — 0,407. 3B'130K pU3UKY Py-
HKI[IOHAJIBHUX MOPYIIEHb TOJIOCOBUX 3B'SI30K 3 JJO3010
TOJIOCOBOTO HAaBaHTa)KEHHsSI BUCOKHIA. Tak, koedilieHT
kopesii r=0,784 (p=0,047). Cuina 38’513Ky 3a [IKAJI00
Yenmoka — Bucoka. PiBHIHHS JiHIAHOT perpecii AR=-
0,8647+0,01408 JI'H. KoedimieHT nerepminarii
r’=0,615 (61,5 % mucnepcii).

Cepen (yHKLIIOHANBHUX HOPYLIEHb TOJOCOBHX
3B'SI30K IIPH JAPUHTOCKOMII JacTimie BChOro OYyJiH BU-
sIBJICHI rinep- i rinotonyc. Tak, npu craxi poodotu 13,5
POKIB B yMOBaX BIUIMBY T'OJIOCOBOTO HABaHTa)KEHHS
MaloTh MiCIle TiEPTOHYCHI 3MIHH y TOJIOCOBOMY ara-
pati, a mpu ctaxi — 21,4 HasBHI TIMOTOHYCHI 3MIiHH.
[MopyieHHs1 CTPYKTYpH TOJIOCY Ta 3MiHa Horo TeMOpy
BiZIMiYa€eThCsl pu cTaxki podotu 13,8 pokis. Ilix wac
NPOBEJICHHSI MEJUYHUX OMNIAAIB OyJ0 BCTAHOBJICHO,
o0 Tepiof MK TIMOTOHYCHUMH Ta TillEPTOHYCHUMH
3MiHaMH y TOJIOCOBHX CKJIAIKAX Y BUUTEIIB JOCUTh KO-
POTKHII — TaK TIOTOHYC MOXKE PO3BHHYTHUCH BXKE Yepes
PIK Bif TOSIBH TiepTOHYCY (TaOIuUIs 4).

Tab6muus 4
Crax noyaTky (yHKI[iOHAJILHUX NOPYLIEHb T0JOCOBHUX 3B'A30K
Bus ¢yHKIIIOHATBHUX TOPYLIEHb FOJIOCOBHX 3B'SI30K
[oxa3uuk IinepTtonyc Iopy1ens cTpyKTypH ToJocy, lmoronyc
X£m 3MiHa TeMOpy, BToMa X+m X£m
J103a roJlocOBOT0 HaBaHTAYKEHHS 67,4+1,1 67,5+1,1 68,7+0,7
JloBipuuii iHTEpBaI 65,3-68,9 65,4-68,9 67,3-69,8
Crax moyaTky naToJIOriYHUX 3MiH, POKH 13,48 13,8 21,4
CepenHiii cTax 3a TaHUMHU MEAOTIISATY B 17,3+2.8 29,6+4,0
OJIHOMY 13 JIiIeiB MicTa (Cr:11.7- i (CL:21.6-
22,9) 37,6)

*CI — noBipuwmii inTepBan, P=95 %.

OuiHKa CTaXy roJI0COBOrO HaBaHTAXEHHS 3a J0-
3010 TOJIOCOBOTO HAaBaHTAKEHHS IOKa3asa, IO 3MiHU
MOYHMHAIOTHCSI 3 TIIEPTOHYCY 3B'SI30K Aali HIyTh Mopy-
IIEHHS CTPYKTYpPHU rojocy, 3MiHa TeMOpY, BTOMIIIOBa-
HICTH TOIIO 1 JIMIIE Yepe3 BiCiM POKiB MOYHHAIOTHCS
3MIiHM TilIOTOHYCHOTO Xapaktepy. CiiJ BiI3HauuTH,
mo gepe3 2,4 poKu micis MOYaTKy MOPYIIEHHS CTPYK-
TYPH TOJIOCY Y JESIKUX OLTBIIT BPa3IMBHX 0Ci0 MOXe po-
3BUHYTHCH podeciitanii XxpoHiuHuii 1apuHTiT. Lli po3-
pPaxyHKH MIiATBEPKYIOThCS HAIIUMH CIIOCTEPEKEH-
HSMHU TIpU TIOTIHOJICHOMY OTJisifi BumteniB. CepenHii
CTaX BUUTEIIB, 1[0 MAIOTh TITEPTOHYCHI 3B’ SI3KH — 1 Ti
1110 MaOTh TIIOTOHYCHI 3B 13K CTATUCTUYHO HE BiJIpi-
3HSIIOTHCS Bijl pO3paxoBaHuX TepMiHiB. TOOTO X HYDKHI

rpanui 360iratoTees 3 HaaildHicTIo 95 %. Taknit aHami3
HEOoOXi/THO NMPOBOJUTH NPH OLIHII PU3UKIB (QYHKIIO-
HAJIBHUX AUC(HOHIH.

Bucnosku. 1. [Ipobiema crany roiocoBoro arma-
pary y BUMTENIB BUKJIMKAE CTYpOOBaHICTh HE JIMIIE B
VYxkpaiHi, a if B iHmmx kpaid. Tak, eBponeicyki HayKo-
BIIi BiIMI9arOTh OOMEXeHy MOoiH()OPMOBAHICTh BUUTE-
JIiB TIPO TOJIOCOBE 3JI0POB’S, MOTEHIIATLHUN PU3UK 1
CHeITiaTi30BaHi MEANYHI TIOCTYTH JIJIsl BUPIIIIEHHS MTPO-
0JieM T0JI0CYy.

2. Jlo3a mrymy, 10 CIpUYMHEHA IOJIOCOM BHKJIA-
Jlada Ma€ BUCOKHI KOPENSIIHHNN 3B'130K 3 podeciii-
HUM 3aXBOPIOBAHHSM T'OJIOCOBHX 3B'S30K 1 13 (PyHKIIIO-
HaJIbHUMH HOPYIICHHSIMH T'OJIOCOBUX 3B'S30K 1 MOXE
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OyTH BHKOpHCTaHA JJIs OIIHKH TOJIOCOBOTO HaBaHTa-
JKEHHSI BUMUTENIB CEPEIHIX IIKUI MPH OIIHII YMOB iX
mparli, a TakoXX TNPH OIHIN 1 YIpaBIiHHI PU3UKaAMH
IIKOJH iX 3I0POB 0.

3. Jo3y romocoBoro HaBaHTaxeHHs 10 64,2+0,7
IBbA MOXHa OPiIEHTOBHO PO3TIINATH SIK Oe3reuny (pu-
3MK OTPUMaTH (PYHKLIOHAIBHI IIOPYIIEHHS TOJIO0COBUX
3B'I30K HYJIbOBHIT), Oim3bko 64,4+0,7 nbA sk norpa-
HUYHY 103y (pU3UK QYHKIIOHAIBHUX TUC(OHIN CKIla-
nmae 0,034), a oinbmie 65,2+0,7 nbA, sk HeOe3meuHy
(pm3uk dyHKUioHANBEHUX AucoHil ckiranae 0,407).

4. IlpoBeneHi AOCIiIKEHHS BiJKPUBAIOTH MEpCIIe-
KTUBH AJSI PO3pPOOKM Ta BIIPOBAHKEHHS Cy4acHHX 3a-
XOJIB KepyBaHHS PHU3UKOM CHpPSIMOBAHHX Ha 30epe-
JKeHHS BUCOKOT ITPane3JaTHOCTI BYUTEIS Ta MpodiTak-
TUKU TpodeciifHOT MaToIIOTii TOJIOCOBOTO amapary.
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REACTION OF LIBRARY-HYPOTHALAMIC BRAIN STRUCTURE ON ISCHEMICALLY-
REPERFUSIVE DAMAGE TO THE DEVELOPMENT OF DIABETES MELLITUS
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Abstract
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An important role in the development of diabetic neurodegenerative changes in the brain play a breach ad-
renergic signaling influences not only neurons, but also on the development of microvascular brain microangiop-
athies, the result of which is hypoxia and neuronal death. In the article the features of the content of catecholamines
in the brain structures of rats under reperfusion-ischemic damage and against the background of diabetes.

Keywords: catecholamines, diabetes, ischemia-reperfusion

One of the primary causes of neurodegenerative
changes in the brain in diabetes is the change in the
functional activity of the signaling systems of the brain,
the regulation of which is carried out according to clas-
sical views, insulin, insulin-like growth factor 1 and
leptin, as well as activation of the glutamatergical sys-
tem of the brain [1, 2]. However, recently there has
been a lot of work on the important role in the develop-
ment of neurodegenerative processes under conditions
of diabetes malfunctioning in the system of signaling
cascades regulated by biogenic amines - serotonin, do-
pamine and norepinephrine [2-5]. An important role in
the development of diabetic neurodegenerative changes
in the brain play a disturbance of signal adrenergic ef-
fects not only on the neurons, but also on the cerebral
microsomes with the development of microangiopa-
thies, which results in hypoxia and death of neurons.
Violations of the functional state of catecholaminergic

systems of the brain were also detected in its ischemic-
reperfusion damage [2,6], however, due to the compli-
cation of diabetes with ischemia-reperfusion of the
brain, there are no such studies that led to this study.
Purpose and methods of research: The violation of
the functional state of the prooxidant and antioxidant
systems of the brain was also detected in its ischemic-
reperfusion injury [6], but in the context of complica-
tion of diabetes with ischemia-reperfusion of the brain,
there are no such studies that led to this study. The
study was conducted on nonlinear laboratory male rats,
five months old. Diabetes mellitus was modeled by sin-
gle intraperitoneal administration of streptozotocin
(Sigma, Aldrich, USA) in two-month-old rats at a dose
of 60 mg / kg body weight [7, 8]. Ischemic-reperfusion
injury was carried out by 1-hour minute clipping of the
common carotid arteries. The definition of monoam-
ines was carried out by the Falk-Oumena method [2] in
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the modification A.Yu. Budantseva For this, the brain
was quickly removed in the cold, fixed in liquid nitro-
gen. Cryostatum sections were made, they were lyo-
philically dried at a vacuum of 0.66 x 10-5 -10-6 kPa.
The dried sections were treated with paraform pairs, af-
ter which measure the intensity of the fluorescence of
catecholamines by means of a luminescent microscope

ML-4 with a microfotometric nozzle FMEL-1A. We
conducted 50 measurements in each drug in the studied
structures and 50 background measurements, calculat-
ing the difference between the obtained indices. The in-
tensity of the fluorescence of monoamines was ex-
pressed in conditional units.
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Fig. 1
Effect of diabetes mellitus and carotid ischemia-reperfusion on the intensity of fluorescence of catecholamines
(conditional units) in the nuclei of the striar group of the septum (M £ m; n = 10, nl = 50)
Notes: the reliability of changes compared with the indicators: p - in the control; p1 - for diabetes; n - number

of animals; n1- number of frames

The data presented in Fig. 1 to 5 describe the effect
of 20-minute carotid ischemia with one hour reperfu-
sion on the intensity of fluorescence of catecholamines
in individual nuclei of the limbic-hypothalamic com-
plex of rats with diabetes mellitus.

The simulation of a 20-minute ischemia with a
subsequent one-hour reperfusion led to a total reduction
in the fluorescence intensity of catecholamines in the
nuclei of all investigated brain structures.
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In particular, this reduction was 62, 44, 45, 26, 38,
and 36% for dorsal, lateral, medial, adjacent nuclei,
kernels of the terminal strip and diagonal bone marrow
segments; 97, 22, 24, 27, 34% for the paraventricular,

300

preopticomedial, reoptocolatherial, arcuate and ventro-
medial nuclei of the hypothalamus; 32, 31, 29, 19% for
corticomedial, central, basolateral nuclei and the nu-
cleus of the terminal strip of the tonsil complex.
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Fig. 3
Effect of diabetes mellitus and carotid ischemia-reperfusion on the intensity of fluorescence of catecholamines
(conditional units) in the nuclei of the anterior hypothalamus of rats (M £ m; n = 10, nl = 50)
Notes: the reliability of changes compared with the indicators: p - in the control; p1 - for diabetes; n - number

of animals; n1- number of frames

In rats with three months of diabetes mellitus, an
increase in the fluorescence intensity of catecholamines
was detected in 8 out of 15 examined nuclei: in the dor-
sal, lateral, medial, adjacent cortical segments of the
brain (26, 23, 36, 28% respectively); paraventricular,
preopticomedial, ventromedial nuclei of the hypothala-
mus (at 12, 13, 39%, respectively); corticomedial and
central nuclei of the tonsil-like brain complex (41 and
16%). The exception was the nucleus of the reticular
group of the septum of the brain - the bed of the termi-
nal strip and the diagonal ligament, as well as the pre-
optic-lateral and arcuate nuclei of the preoptic-hypotha-
lamic group and the basalateral nucleus and nucleus of
the terminal strip of the tonsil of the brain.

According to our data, the bilateral 20-minute ca-
rotid ischemia with one-hour reperfusion in control rats
reduces the level of catecholamines in all investigated
limbic-hypothalamic structures. It should be noted that
the degree of decrease did not depend on the investi-
gated structure, but differed significantly for individual
nuclei. In general, our results are consistent with other
researchers, according to which brain ischemia, irre-
spective of the mode of modeling, causes significant
changes in the content of catecholamines in the entire
brain, as well as in its separate structures. According to
our data, in the brain of three-month-old diabetic rats,
an increase in the content of catecholamines (as com-
pared with control) in 9 out of 15 examined nuclei was
observed. The lack of changes in catecholaminergic

systems of these nuclei may indicate their lesser vulner-
ability to those metabolic and autoimmune changes that
are accompanied by the progression of type 1 diabetes
mellitus and is consistent with the literature data on the
regional features of the reaction of brain catechola-
mines to diabetes mellitus. Defeats of vessels in various
organs, including the brain, appear in the first weeks of
experimental models of diabetes [7], and in patients -
even at the stage of pre-diabetes [8,9]. Therefore, pre-
vention or reduction of manifestations of macro- and
microangiopathy is practically the most promising di-
rection of struggle against the development of numer-
ous complications of diabetes mellitus.

Conclusions 1. In control rats, ischemia-reperfu-
sion of the brain reduces the level of catecholamines in
all investigated brain structures. 2. In the brain of three-
month-old diabetic rats, an increase in the content of
catecholamines was found (compared to control) in 9
out of 15 examined nuclei. 3. The reaction of catechol-
amines of the investigated brain structures in diabetic
rats with carotid ischemia-reperfusion is weaker and
more limited than in animals without diabetes (found in
only 8 out of 15 examined nuclei).
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VY 30 mauueHToK ¢ CUHAPOMOM JUCIUIa3uu coeanHuTesbHol Tkanu (JJCT) u3ydeHsl mokasareny yrieBoa-
HOTO 00MEHa, TOPMOHAJIBHBIN ¥ TUPEOUIHBII cTaryc. CpesHue 3HaUeHHUs KOHLCHTpauy uHcyanHa, C-nenruaa,
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TIOJIOBBIX U TUPEOUIAHBIX TOPMOHOB COOTBETCTBOBAIN BO3pacTHOUW HOpMe. OTHAKO y pssia OOJBHBIX OBIITH 00OHA-
pykeHbl GYHKIHOHATIbHBIE HAPYLICHHS TUPEOUIHOIO CTATyCa B BUJIC MOBBILICHUS YPOBHS TUPEOTPOITHOTO TOp-

mona (TTT), pacuieHnBaeMoro Kak CyOKIMHUIECKHN THIIOTHPEO3.

Abstract

30 patients suffered from dysplasia of connective tissue were examined for quotients of carbohydrate metab-
olism, hormonal and thyroidal status. Average range of insulin concentration, C-peptide, thyroxin and thyrotropin
(TSH), sex hormones meet the age rate. However, some patients showed functional disturbance of thyroidal status
as an increase in TSH level. It may be diagnosed as subclinical hypothyroidism.

KiroueBble ci1ioBa: CUHAPOM JUCIIa3Un COG,E[I/IHI/IT@HLHOﬁ TKaHU, TUPOKCHH, TTF, WHCYJINH, C-l'[el'[TI/II[, HUH-
nexc uacynuHopesucteHTHoctn HOMA-IR, ropmoHanbHbIi cTaryc.

Keywords: syndrome of dysplasia of connective tissue, thyroxin, TSH, insulin, C-peptide, HOMA-IR, hor-

monal status.

Beenenne

B HacTosmmee BpeMs 1MoJ TEPMHUHOM «IHCIUIA3US
coeqmauTenbHON TKaHM» ([JCT) moHMMaroT Hapyte-
HUE pa3BUTHA coeauHuTensHON TKanu (CT) B amOpHo-
HaJbHOM M TIOCTHATAJIFHOM MEPHOMAAX, T'CHETHYECKH
JICTEPMUHHUPOBAHHOE COCTOSHUE, XapaKTepU3yIoIieecs
nedexkramMy BOJOKHHUCTBIX CTPYKTYP U OCHOBHOTO Be-
mectBa CT, mpuBojsIee K pacCTpOHCTBY roMeocTasa
Ha TKAaHEBOM, OPTaHHOM U OPTaHU3MEHHOM YPOBHSX B
BUJIE PA3IMYHBIX MOP(O-QYHKIMOHAIBHBIX Hapylle-
HHUH BHCIIEPATBHBIX M JIOKOMOTOPHBIX OPTaHOB C IIPO-
TPENCHTHBIM TEYEHHEM, OIPEAEIIonee 0COOCHHO-
CTH acCCOIIMMPOBAHHOH MATOJOTHH, a Takke (hapMaKo-
KAHETHKH U papMakoguHaMuku [1; 2].

IIpo6mema JICT BEI3BIBaCT B IOCIEHHEE BpeMs
60JIBIIION HHTEPEC BPauei-IPAKTUKOB B CBSA3H C YBEIH-
YEHUEM BBISBIIIEMOCTH MAIEHTOB C JJAHHOH MaToJo-
rueit [3; 4]. Hacrora BeisgBnenus cunapoma JCT mo-
CTaToyHO Benuka oT 26 no 80 % B 3aBUCHMOCTH OT
rpynmsl uccnepoBanud [4; 5]. Tak, mo mannemM I'. 1.
HeuaeBoli u coaBt., ot 74 10 85% AeTeil MKOJIBHOTO
BO3pacTa uMeroT paznuunsie npusHaku JCT [4].

JlaHHBIE O pacHpOCTPAaHEHHOCTH COOCTBEHHO
JACT paznopeuussl [1; 2; 3; 4; 6]. Pacnpocrpanen-
HOCTb OTAenbHbIX NpuzHakoB [CT nMeeT monoBo3-
pacthble paznuuus [ 1]. [To caMbiM CKpOMHBIM OLIEHKAM
nokazarenu pacnpoctpaneHHoctd [ICT, no meHblueit
Mepe, COOTHOCATCS C PAaCHpPOCTPAHEHHOCTHIO OCHOB-
HBIX COI[MAIbHO 3HAUYMMBbIX HEMH(EKI[MOHHBIX 3a00ie-
BaHUi [4].

Crnoxnoctb auarHoctuku cuuapoma CT o0y-
CIIOBJIEHAa OTCYTCTBHEM €IUHBIX JHATHOCTHYECKHX
KPHUTEPHEB U TEPMHUHOJIOTHH. [l0 CETOHSIIHETO HS HEe
onpezeneno Mmecto ICT B MKB-10. Cunapomsr JJCT
(muddepentmpoBannsie 1 HexudepeHIMPOBAHHBIE)
HaxoZsTCs B pa3INYHBIX Kiaccax u pyopukax MKB-10.
McKusick V.A. B 6a3e naHHBIX HacleJCTBEHHBIX 00-
ne3Hell yenoeka «On-line Mendelian Inheritance In
Many (OMIM) BbLIeIMII HO30JIOTHYECKYIO CTPAHUILY
HacyencTBeHHBIX 3a0oneBanuii CT [9].

[IpomomxkaroTcs MOMBITKH YCTAaHOBUTH HanOoiee
Ba)XKHbIC (DEHOTHITMYECKHE TMPU3HAKU AWCIUIA3uU [6].
AN.MapTteiHOB 1 c0aBT. (1996) TakOBBIMH CUHMTAIOT
10 mpr3HaKOB: acTeHNYECKasi KOHCTUTYIIHS, TIOBBIIIICH-
Hasl PacTsHKHUMOCTh KOXKH, MHOIIHSI, BODOHKOOOpa3Has
nedopmanus TpyHOH KJIETKH, CKOJIMO3, IPU3HAK 3a-
ISICTHS, TIPU3HAK OOJIBLIOTO HaJIbLa, HPOJOIBEHOE U MO-
NepeyHoe MIIOCKOCTOINNE, CHHIPOM T'MIEpPMOOWIBHO-
CTH cycTaBoB [3].

Mupoxas pacupoctpanenHocTs JCT cpenn mmn
MIPU3BIBHOTO, JAETOPOIHOTO, TPYAOCIOCOOHOTO BO3-
pacta o0yclIaBIMBaeT aKTyaJlbHOCTh STOH NPOOIIEMBI
HE TOJBKO B MEIUIIMHCKOM, HO ¥ B COI[HAIIEHOM IIJIaHE
[7]. B aTOM CBsI3U OKa3aHUE CBOEBPEMEHHOW MEAMKO-
npodunakruueckoil nomomu nanuentam ¢ JJCT mo-
KET CTaTh OJHHMM M3 ITIEPCHEKTHBHBIX HaIpaBJICHUN
3/10pOBbe-COEperaroIuX MeIUIMHCKUX TeXHOJIOTHIl.

Heo0x0anMo TakKe OTMETUTb, YTO B JIUTEpPAType
HaM BCTPETHJIMCh CAMHUYHBIE PabOThI, MOCBSILCHHbIE
N3yYCHUIO TIOKa3aTeleil yrieBOAHOro 00OMEHa, TOpPMO-
HaJIbHOTO M THPCOUTHOTO CTATyCa Y MOJIOIBIX JKEHIIINH
C CHHPOMOM AWCIIIa3UN COCTMHNUTEIbHON TKAHH.

MarepuaJjbl 1 MEeTOABI

Hammu 65010 IpoBeneno obcnenoBanne 30 Moro-
IIBIX JKEeHIIWH (cpemHuii Bo3pacT — 25,27+1,03 roga) ¢
CHHIPOMOM JHUCIUIa3UM  COEIVHUTENBHONW TKaHU.
OmnpeneneHue ypoBHS WHCyiIHMHA, C-ienTHaa, THPEO-
tportHOTO TopMoHa (TTI) u cBob6ognoTO T4 (CT4) B
CBIBOPOTKE KPOBH MPOBOAMIOCH METOJOM HMMY-
HOXEMUJTIOMMHECIICHIIMN Ha aBTOMAaTHYECKOM aHalu-
3arope IMMULITE 2000. Wuaexc HHCYIMHOpE3H-
creaTHOcTH HOMA-IR paccuutsiBancs mo ¢opmyie,
npeanoxentoi D.Matthews (1985) [8]. Onpenenerue
ypoBHS (ommukynoctumyiupytomiero (OCI'), mroren-
Husupytomero (JII') ropMOHOB, MpoNakTHHA W TECTO-
CTEpOHA NPOBOJMIOCH Ha 5-7 J€Hb MEHCTPYaJIbHOTO
LIMKJIa METOZOM HMMYHO(EPMEHTHOTO aHaJIi3a Ha aB-
tomatnueckoMm ananuzatope IMMULITE 2000. Beem
HanueHTKaM MPOBOAMIIOCH YIIBTPa3BYKOBOE HCCIIENO-
Banue (Y3U) muTOBHAHOI >Kene3pl Ha CKaHepe
«Aloka-4000», a Taxke TECT Ha ONpEIETIEHHE TOJe-
PaHTHOCTH K IVIIOKO3€ II0 CTaHJAapTHOW MeToauke. B
HavaJie HaOJII0ICHUsI BCE MAIMEHTKH ObIIIM KOHCYJIBTH-
POBaHbBI THHEKOJIOTOM.

Craructudeckast o0pabOTKa NaHHBIX, BBIPaXKEH-
HBIX B BHJe M+M, NpoBOAMIIACH CTaHAAPTHBIMHA METO-
JlaMH1 BapUalMOHHOM CTaTHCTHKH C UCTIOJIb30BaHHEM {-
kpurepust CTbloJieHTa. BbIUMCIEHUs] NPOBOIMINCH C
UCIIONIb30BAaHMEM TMaKeTa MPHUKIAJHBIX I[POrpaMmm
“Microsoft Excel 2003. Paznuuust cunTaiu 10CTOBEP-
HBIMH TIpHU ypoBHe 3Haunmoctu P <0,05.

Pe3ysabTaThl 1 00Cy:KIeHUE

Crnemyer OTMETHTB, YTO NpHU cOOpe aHAMHE3a Y
Bcex 00CIeOBaHHBIX CyOBEKTHBHBIX )Kaiod cO CTO-
POHBI TO/DKEIYZOYHOH M LIUTOBUAHOW JKele3bl, a
TaKKe Ha HApYIICHHWsS MEHCTPYaJbHOIO LHWKJIA HE
6bu10. [lo maHHBIM YJIBTPa3BYKOBOI'O HCCIIEIOBAHUS
LIMTOBUIHON »eJe3bl y HAIIMX MAlMEeHTOK KaKhX-
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100 M3MEHEHUI! CTPYKTYpHI JKee3bl TAaKXKe HE yCTa-
HOBiIeHO. MHIIEKC Macchl Tenma y o0cneayeMbIX cocTa-
BUI, B cpeaHeM, 19,6£0,4 r/m2,

VYposens TTI' B mnazmMe KpoBU B CpeTHEM COCTa-
Bui 2,1440,18 mxMe/ma (ipu Hopme 0,4-4 MxMe/Mo).
B 3 cmyuasx (10% oT Bcex oOclenoBaHHBIX) HAOIO-
Jancs casur nokasareneil TTI' B cTOpoHy yBeluueHUs
(MakcuManbpHOE 3HaYeHUE cocTaBmiio 4,56 MkMe/mi),
9TO, BEPOSATHO, MOXKHO PACLEHHUTh KaK IPOSBICHHE
CYOKIIMHUYECKOT'0 TUIIOTHPEO03a.

TupeongHble TOPMOHBI — Ba)KHBIE PETYISATOPHI
0eKOBOrO 0OMEHa, B TOM YHCIIE — B ME3EHXUMAaJIbHBIX
MPOU3BOJHBIX, TJ€ OHH YCKODPSAIOT KaK CHHTE3, TaK U
KaTabom3M Oerka.

W3BecTHO, 4TO THIOTHPEO3 XapaKTepPU3yeTcsl Ho-
JIO)KUTETBHBIM a30THCTBHIM OaJaHCOM M HaKOIUICHHEM
B CT mnpoTeormkaHOB, NpUYEM pa3BUBAIOTCS 3a-
Jep)KKa MX KaTaboIM3Ma, THIepaMHHAIUAECMUS U CIIH-
3uctele oTeku. I1o nanusM Uypunosa JLIL. (2007) npu
paHHEM TUIIOTHPEO3€ TOPMO3UTCS aKCHAJbHBIM pocT
Tena. TupeouHble TOPMOHBI B pa3nuyuHbIX BHjgax CT
yrHeTaT npoiudepanuto GudpodIacToB u mudde-
PEHLUPOBKY XOHAPOILUTOB, HO CHOCOOCTBYIOT CHHTE3Y
B KOCTSIX KoyulareHa | Tuma m octeokanpluHa. Jloka-
3aHO, YTO THPEOWAHBIC TOPMOHBI TOPMO3ST CHHTE3
(ubpobiacTaMi KOKH TIMKO3aMHUHOTIIHKAHOB U KO-
JareHa, B UX OTCYTCTBHE iN Vitro u in ViVO OH aKTHBH-
pyetcsi, 9To OOBACHAET pa3BUTHE MuKceneMsl (bemas
XK.E., 2006).

Conepxanne CT4 xonebanocs B npeaenax 11,90-
18,70 mmonbw/n (mpu HOpme 11,50-22,70 mmoiw/in), u
coctaBuIio B cpeanem 15,21+0,43 nmouts/n, T.€. HE Tpe-
BBIIIAJIO Pe(epPeHCHBIX 3HAYCHNUH.

Y monoasix xxeHuwH ¢ JICT ypoBeHb HHCYIHHA B
IU1a3Me KPOBH COTIOCTaBHUM C aHAJOTMYHBIM IOKa3aTe-
JIeM TIPaKTHYECKH 3I0POBBIX JIHIL - 5,74+1,14 MkMe/mit
(ipu HOpMe 2-29 MmxMe/min). Cpenauid ypoBeHb C-TieT-
THIa y 00CIIeTOBaHHbIX TAK)KE HE BEIXOAMII 33 MPEIEIIbI
pedepeHCcHBIX 3HaYeHHH - 587,65+£79,68 mMone/1 (ipu
HOpMe: 298-2350 Moub/m).

ITo pe3ymbTaTaM TecTa Ha OIpEAEIEHHE TOJIE-
PaAHTHOCTH K TJIFOKO3€, YPOBEHb INIMKEMHUH y BCEX Ia-
IIMEHTOK He IMpEeBbIIai pedepeHCHbIX 3HAYCHUI s
MPAaKTUYECKH 3I0POBBIX JIUII - 0a3anbHas IIHKEMUS CO-
craBimsuta 4,06+0,11 mmone/n (mpu Hopme 3,30-5,50
MMOJIB/1T). Yepes 2 gaca mociie yriaeBOIHON Harpys3Ku
YPOBEHb TIMKEMHH coCTaBisul 5,71+0,13 mMmons/n
(ipu HOpMeE 10 7,80 MMoIb/iT). PacueTHslii nHAEKC MH-
CYIMHOPE3UCTEHTHOCTH  COCTAaBUJ, B  CPEIHEM
0,99+0,17 ycIOBHBIX €IMHHL, YTO COOTBETCTBOBAJIO
BO3pacTHOM HOpMe (<2, 77 yCIIOBHBIX €JJMHHUII).

Kaxk n3BecTHO, 0J1HOI U3 BeyIINX IPUYHH, BBI3bI-
BAaIOIINX WHCYJIHHOPE3UCTEHTHOCTD, SBIIAETCS Aehu-
IIUT MarHus, poib Kotoporo B reHese /ICT He BBI3HI-
BaeT cOMHeHHH. bonee Toro, meunuT Maraus npensr-
CTBYeT KaK MHCYJIWHOBOM CEeKpelmuH, Tak |
HOPMAaJIbHOM aKTHBHOCTH WHCYJIHMHA. TakuMm oOpas3om,
OH TECHO CBSI3aH ¢ WHCYIHMHOpe3ucTeHTHOCThIo (Iu-
noB A.M., 2010). B menom 3t mporeccel 00pa3yroT
"MOpouHbI Kpyr", B KOTOPOM HU3KUI YPOBEHb COAEP-
JKaHUsl MarHus (OPMHUPYET PE3UCTEHTHOCTh K MHCY-
JIMHY, a Ta B CBOIO O4epe.b OcJialiseT 3aXBaT MarHus

B TKaHAX. Taxke cauTaercs, 4To AeHUIIUT MarHus MO-
BBIIIACT PUCK Pa3BUTHA HAPYLICHUS TOJIECPAHTHOCTH K
TIIFOKO3€, TaK KaK HOHBI MAarHUS YIIy4IIaloT HHCYIIHHO-
3aBHCUMYIO yTHIM3anuio raokossl (Diaz R., 1998).

OreHKa ypOBHA MOJOBBIX TOPMOHOB HMEET BaK-
HYIO COITMAJIFHYIO 3HAYMMOCTbH B IUIaHE OIEHKH ITOJIO-
Boro pa3sutus y jmn ¢ JICT, npoduinakTuku Hapyie-
HUN MCHCTPYaJIbHOW (DYHKIIUH, CaMOMPOU3BOJBHBIX
a00OpTOB, TOATBEPKICHUS WM HMCKIIOYCHUS SHIO-
KPUHHOTO OCCIUIONMS Y JKCHIIUH JCTOPOTHOTO BO3-
pacra.

Conepxanune OCI' B miiazmMe KpoBU COCTaBUIIO B
cpemaeM 8,67+2,92 MME/n, JII' — 8,16+1,15 MME/mm,
nponaktuHa — 246,89+32,38 MME/i 1 TecTocTepoHa —
1,61+0,27 HMONB/T, 9TO HE BBIXOIWIIO 32 MIPEIEIIHI pe-
(hepeHCHBIX 3HAYCHUH.

OCT ctumynupyeT co3peBaHHe (POIUIHKYIOB SAY-
HUKOB W YCHJIMBAET CEKPEIHI0 3CTPOTCHOB B SHYHU-
Kax, y My>KYHUH TOPMOH CTUMYJIHPYET HHTCPCTHIIAATb-
HbIE KJIETKH II0JIOBBIX XKelle3 U ciepmaroreses. JII' cBd-
3BIBACTCS €O  CHCHU(UYESCKUMH  PELCHTOpaMu
ITa3MAaTHYECKUX MEMOpaH U CTUMYIIHPYET 00pa3oBa-
HHUE MPOrecTepOHa KIETKaMHU JKENTHIX TeJl B THYHHUKAX
1 TECTOCTepOHa KeTkaMu Jlefinnra B SMUKax.

Ha ceronusmamit 1eH TOMUMO OTPOMHOTO KOJTH-
yecTBa Omonornieckux 3(¢QeKToB mokazaHa 3HAYH-
MOCTB TIPOJAKTHHA B PEMPOIYKTHBHON YHIOKPHHOIO-
THH YeJIOBEKa, M3yUCHBI MEXaHU3MBI THIIEPIIPOITAKTH-
Hemuu. [To manueiM [Toremkuna B.B. (1997) Beicokne
YPOBHU MPOJIAKTHHA MOAABIIAIOT CTEPOUIOTEHE3 U CEK-
peuuto JII', 4TO NPUBOAUT K aHOBYJISILIUM U aMEHOPEE,
pUYEM XapaKkTep HAPYIICHHUs] MEHCTPYaJIbHOTO ITUKJIIA
HANpSMYIO CBsI3aH CO CTENEHBIO TUIEPIPOJIAKTUHE-
MUU: Y€M BBIIIE YPOBEHb MPOJAKTHHA, TEM TsDKeJee
HapYUICHUS MEHCTPYAILHOTO IHKJIA — OT PEryIsIpPHOTO
OUKJIa 10 aMeHopeud. [IpoakTHH TakKe BIUSCT Ha pe-
MPOAYKTUBHOE TOBEJCHUE YeJOBEKa. JTO IOITBEP-
JKIaeT TOT PaKT, 9TO B BEHTPOMETUAITLHOM SIIIPE THUIIO-
TaylaMmyca, KOTOPBIH OTBEYaeT 3a CeKCyallbHOE TIOBEJIe-
HUE, OOHApYKEHBI PEHenTOphl NpojakThHA. Kpome
TOTO, TPOJIAKTHH CIIOCOOCTBYET Pa3BUTHIO MaTEpHH-
CKOTO MHCTHHKTA, CTUMYJIHUPYET POAUTEIHCKUE PeaK-
uu (Pease K., 1997).

N3BecTHO, uTO B cuHTe3e U MeTabomm3me CT poib
TIOJIOBBIX CTEPOUIOB OCOOEHHO 3HaYUMa. TecTocTepoH
CTUMYIHUpYET GuOpoOIaCTHUECKHUE PEAKIIUH, YCKOPSET
poct CT. BeposiTHO, TOSTOMY TP THIIEPAHIPOTCHUH Y
neymiek cnabocte CT He CTONB BBIpaXEHA. DCTPO-
TCHBI YBEIMYUBAIOT KOJMYECTBO TYYHBIX KIETOK, 3TO
cnoco6ctByeT oteyHocTd CT 1 popMHPOBaHUIO IKCCY-
JaTUBHBIX peakuuil. [lon nedcTBUEM XKEHCKUX TOJIO-
BBIX TOPMOHOB IIPOUCXOUT MPEKAEBPEMEHHOE CO3pe-
BaHHe (GUOPOOIACTOB M pa3pylleHUEe YacTH KIETOK,
YTO COMPOBOXKIAETCS CHIDKEHHUEM CEKPEIMH KOJula-
reHa. (Kynukos A.M., Meagenes B. I1., 2000) Takum
00pa3oM, 3CTPOTEHBI M TECTOCTEPOH OIPENCTISAIOT pas3-
BHUTHE BTOPHYHBIX OJIOBBIX MPHU3HAKOB, MMyOEepPTATHOE
YCKOpPEHHUE POCTA U 3aKPHITHE dMTU(PU3APHBIX 30H POCTA
JUTMHHBIX KOCTEH.

[Mlo pmaHHBIM yIBTPA3BYKOBOTO HCCICIOBAHUS
00bEM IUTOBUIHON JKEJIE3bl Y HAIIUX IMAIUEHTOK CO-
craBuI B cpenreM 11,32+0,27 cm®, 4TO COOTBETCTBYET
BO3pacTHOl HopMe (He Gonee 18 cv® y xenmun 18 et
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u crapiie mo gaHasiM BO3). Mbl He BBISSBHIIM 04Yaro-
BbIX WK TU(PPY3HBIX MOPAKEHUN MAPEHXUMBI LIUTO-
BUJIHOM JKele3bl Y BCeX 00CIIeI0BAHHBIX.

3akJiouenune

Takum 00pa3oM, MOJTyUEHHbIC Pe3yIIbTaThI TO3BO-
JSIFOT CZENaTh NMpPeABAPUTEIbHBIA BBIBOJI O TOM, YTO Y
MOJIOJTBIX KEHIIMH ¢ CHHIPOMOM JTUCILIA3UH COCIMHU-
TEJNBHOW TKaHU OTCYTCTBYIOT KIMHHYCCKH 3HAUUMBIC
HApYIICHHS YTJICBOJHOTO OOMEHA, TOPMOHAILHOTO U
TUPEOUIHOTO cTaTyca. [lo pe3ynbpraTtaMm yiabTpa3ByKo-
BOT'O HUCCIICIOBAHMS HE OBLIO BBISABICHO OYarOBBIX HIIH
TP PY3HBIX U3MEHCHHUH MTaPSHXUMBI IIIUTOBUIHOM XKe-
ne3sl. Tem He MeHee, y 10% oOciiefoBaHHBIX MAINCH-
TOK OBLJIO BBISBICHO HE3HAYMTENILHOE ITOBBIIICHHUE
YPOBHS THPEOTPOITHOTO TOPMOHA, KOTOPOE, BEPOSITHO,
CIIe/lyeT paclieHHBaTh KakK MpOSBICHHE CYOKIHHUYE-
CKOT'O THIOTHPEo3a. JTO, B CBOI OYepe.b, AUKTYET
HEOOXOAUMOCTh JajbHEeHIIero yriayoleHHOro H3y4e-
HUS THPCOUJTHOTO OOMEHA y TaHHON KaTeropuH Malu-
eHToB. [lo HaneMy MHEHHIO, HCOOXOIUMO OTpeeIie-
HHE TOPMOHAIBHOTO CTaTyCa Y BCEX JKCHIIUH JCTOPOI-
HOTO BO3pacTa c Henud G epeHIMPOBAHHON
JUCIIa3UCH COCTMHUTEIILHONW TKaHH, C YYETOM JOKa-
3aHHO# posu mocienHed B (HOPMHUPOBAHUH KEHCKOTO
OeCIUIoIusl.
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An important factor in combining osteoarthritis and arterial hypertension is that the treatment of the first

disease in many cases leads to the progression of another. And in the presence of excess body weight, hormones
and cytokines, which form an adipose tissue, interact at the level of neuronal systems, causing hyperactivation of
sympathetic activity, an increase in the level of arterial pressure. Daily monitoring of blood pressure is the only
non-invasive method of blood pressure over the course of the day. Consequently, in patients with a combined
course of arterial hypertension and osteoarthritis, a more significant increase in the mean daily blood pressure
values is observed, which may be due to a number of causes. On the basis of analysis of changes in the indicators
of daily blood pressure monitoring, it was found that with a comorbid flow of arterial hypertension and osteoar-
thritis, significantly higher average daily values of systolic blood pressure and diastolic blood pressure are regis-
tered, its variation increases, with all of these changes progressing with an increase in the body mass index.

Keywords: arterial hypertension, obesity, osteoarthritis, daily monitoring of blood pressure, body mass in-
dex.

Introduction. An important factor in the combi-
nation of osteoarthritis (OA) and arterial hypertension
(AG) is that treatment of the first disease in many cases
results in the progression of another. Thus, it has been
shown that the majority of nonselective NSAIDs

(NSAIDs) are capable of causing an increase in blood
pressure due to a violation of the synthesis of a natural
vasolitatin - prostacyclin - in daylight hours [4, 18]. In
contrast, the selective representatives of the group -
rofecoxib, nabumeton - did not cause significant


mailto:omim@gdb.org

28

The scientific heritage No 24 (2018)

changes in blood pressure in daylight, however, caused
a significant increase at night, which led to the leveling
of the physiological daily variation [1, 20]. An in-
creased risk of developing myocardial infarction was
also observed in patients taking selective inhibitors of
cyclooxygenase-2 (celecoxib) and some non-selective
NSAIDs (ibuprofen, diclofenac) [8]. For excess body
weight, hormones and cytokines, which form fatty tis-
sue, interact at the level of neuronal systems, causing
hyperactivation of sympathetic activity, increase in the
level of arterial pressure. The positive correlation is
confirmed for leptin, and the negative for adiponectin
[7, 16, 26]. Daily blood pressure monitoring (DMAT)
during the day and longer can vykorystovuvatsya not
only for diagnosis and monitoring the effectiveness of
treatment of hypertension, but also to study the effects
on blood pressure of different stress, diet, alcohol,
smoking, physical activity, concomitant drug therapy
and available comorbid pathology [2]. This is the only
non-invasive method of examination that allows you to:
get information about the level and fluctuations of
blood pressure during the day, during sleep and wak-
ing; to identify patients with nocturnal hypertension, in
which there is an increased risk of damage to target or-
gans [4]; to assess the adequacy of lowering blood pres-
sure between doses of regular doses of medicinal prod-
uct [3]; to control the absence of excessive reduction of
blood pressure at the peak of the drug or insufficient
reduction before the next dose [12]; Detect patients
with low or high variability of blood pressure (insuffi-
cient or excessive decrease at night) [15] and to decide
on the selection and appointment of a hypotensive drug
[9].

The aim of the study. Thus, it was interesting to
trace how the daily rhythm of blood pressure changes

in patients with hypertension and OA depending on the
presence of excess body weight.

Materials and methods. Thus, in order to study
the features of daily changes in blood pressure in con-
ditions of combined flow of hypertension and OA de-
pending on the presence of excess body weight, we an-
alyzed the results of DMAT, which was performed for
65 patients with isolated AG (group I, n = 35) and hy-
pertension associated with OA (group Il, n = 30). De-
pending on the size of the BMI, the patients in both
groups were divided into two subgroups: 1A (n = 17)
and ITA (n-18) - persons with BMI <25 kg / m2; IB (n
=15) and 1IB (n = 15) - patients with BMI> 25 kg / m2.

Research results and their discussion. A group
analysis of DMAT results in patients with hypertension
and OA showed that the average daily systolic blood
pressure (SAT) was significantly higher in patients in
group II (161.34+5.24 mm Hg) compared with group I
(148.26+3.82) mm Hg, p <0.05). A similar pattern was
noted for the values of daily diastolic blood pressure
(DAT). Thus, in patients of group I this index was
86,4442,72 mm Hg. at the time when it was 95.18+3.15
mm Hg in group I1) (p <0.05), as shown in Figure 1.

Thus, in patients with combined hypertension and
OA there is a more significant increase in the average
daily values of blood pressure, which may be due to a
number of reasons. Prolonged use of NSAIDs in pa-
tients with a combination of rheumatic pathology is
considered to have a negative effect on the kidneys [17,
27]. Thus, diclofenac primarily affects the renal blood
flow and glomerular filtration velocity, while coxib
may possibly adversely affect the electrolyte-water me-
tabolism in the kidneys [31, 33]. And this, in turn, trig-
gers irreversible processes that lead to a violation of the
renin-angiotensin-aldosterone regulation of AT [9, 13].

e

e
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(Likelihood of difference: * - between groups)
Fig. 1. Indicators of systolic blood pressure and diastolic blood pressure in patients with arterial hypertension
that occurs in isolation and in combination with osteoarthritis.

AG in obesity occurs six times more often. An in-
crease in body weight by 10% leads to an increase in
blood pressure by an average of 6/4 mm Hg. Weight
loss in patients with obesity leads to a moderate de-
crease in blood pressure [11]. Our analysis of the aver-
age daily values of SAT and DAT in the patients of both

groups, depending on the BMI, showed that within the
groups there is an increase in average daily values of
blood pressure with the increase of BMI. Thus, in the
surveyed persons with BMI <25 kg / m2, the average
daily values of SAT were 153.62 + 4.38 mm Hg, and
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DAT - 87.31 + 2.93 mm Hg; while in patients with sub-
groups IB and IB, the values of both indicators were
significantly higher: 168.24 + 5.71 mm Hg. (p <0.05)
for SAT and 96.89 + 3.74 mm Hg (p <0,05) for DAT.
At the next stage of the study, we analyzed the changes
in the standard deviation (SD) of the SAT and DAT as
an indicator that characterizes the diurnal variability of
blood pressure. According to the results of the DMAT
measurements, the values of SV CAT were signifi-
cantly higher in patients with hypertension and OA
(group 1) - 18,38+0,68%, compared to patients with
isolated AG (group I) - 15,32+0,37 %, (p <0.01). A sim-
ilar pattern was found for the JI DAT index, it was sig-
nificantly increased with joining the AG of OA -
15,34+0,36% compared with patients with isolated AG
-13,5140,29%, p <0,01. Thus, in patients with a comor-
bidity of hypertension and OA, daily diurnal variations
in SAT and DAT are likely to increase significantly,
which significantly worsens the prognosis in this cate-
gory of patients, since according to a number of studies,
an increase in daily blood pressure variability results in
more frequent complications such as myocardial infarc-
tion and a stroke, and the risk of complications from the
cardiovascular system increases with the increase of
BMI [15]. Daily oscillations of blood pressure are one
of the major determinants of target organ damage,
therefore, in medical correction of blood pressure
should not only reduce the blood pressure, but also try
to reduce its variability, which should serve as one of
the criteria for choosing antihypertensive therapy [12].
Analysis of daily diarrhea of blood pressure in patients
with isolated AG and when combined with OA showed
that the daily rhythm of blood pressure in patients of
group | has two distinct peaks of blood pressure: in the
morning - from 6 to 9 in the morning and in the after-
noon - from 17 to 19 hours and the plateau - in the in-
terval from 9 to 17 hours. Patients in this group are
characterized by a decrease in blood pressure indices in
the evening hours to the minimum values at night, due
to the physiological activity of the neuro-humoral reg-
ulatory systems of the body, although there is some flat-
tening of the daily blood curve compared with the
norm.

Conclusions. Based on the analysis of changes in
the indicators of DMAT, it was found that during the
comorbid flow of AG and OA, significantly higher av-
erage daily values of SAT and DAT are recorded, and
the variability of AT increases, with all of these
changes progressing with an increase in BMI. Prospects
for further research: Perspective is the study of long-

term results of the study, as well as lipid metabolism,
proteinuria, microalbuminuria in patients with arterial
hypertension combined with osteoarthritis in the back-
ground of elevated body mass index and when BMI is
normal.
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AHOTAIMA

B crarhe npoaHanu3upoBaHO BIMSHUE PA3IMUHBIX (PAaKTOPOB MAPKETUHIOBOW AEATEIHLHOCTH Ha 3((PEKTHUB-
HOCTB pabOThI KOMMEPYECKHUX U HEKOMMEPUECKUX MEIUIIMHCKUX YUPEXKICHHUH, a TaKk)Ke H3yUCHbBI COCTABIIIONINE

MapKeTI/IHFOBOFO KOMILJICKCA.
Abstract

The article analyzes the influence of various factors of marketing activity on the efficiency of the work of
commercial and non-profit medical institutions, as well as the components of the marketing complex.
KiroueBble cioBa: MAapKETHUHI, MAPKCTUHI'OBEC HHCTPYMCHTBI, MCIUIIMHCKAs IMMOMOLIb, MCIAWIHNHCKAaA

yciayra, MCAUIIUHCKOC CTPAXOBAHUC.
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Marketing as a universal mechanism of the man-
agement system, aimed at the fullest satisfaction of hu-
man needs, is directly related to various health sectors.

At the same time, such aspects of the organization
of health care as the attitude of the population to the
medical care consumed, the dynamics of the demand
for various types of medical care, the assessment of its
quality, technological effectiveness and economic effi-
ciency have never been analyzed and were not criteria
for assessing the performance of the industry.

In the foreign literature the problem of marketing
in public health services is covered with respect to pri-
vate and insurance medicine. As for marketing in the
context of state regulation of health care, this problem
has not been studied enough.

The marketing system includes suppliers, market-
ing intermediaries and competitors, various public and
state organizations, financial institutions, the press, leg-
islative bodies; takes into account political, demo-
graphic, economic, scientific and technical and other
spheres of public life.

Marketing management is the analysis, planning,
implementation and monitoring of events, based on
beneficial relationships with consumers of medical ser-
vices in order to achieve certain tasks of the organiza-
tion (making profits, sales, increasing the share of the
target market.

The implementation of marketing activities is as
follows:

« choice of the development strategy for the organ-
ization of treatment and prophylactic institutions

« short and long-term planning of activities;

* Development of a system for monitoring the im-
plementation of marketing activities.

The purpose of the work: to study and determine
the main components of the marketing complex in the
field of public health and to study the prospects for us-
ing marketing in this area in the future.

The reform of health care in Ukraine is aimed at
the introduction of new advanced technologies in med-
icine, which determine the practical interest in market-
ing as a form of organization and management of health
care.

Based on commercial experience, general market-
ing tasks can be applied in the field of medical services.
These include:

- promotion of specific types of medical services
(marketing of medical services;

- promotion of the medical institution as a whole
marketing in the organization);

- popularization of leading doctors (marketing of
individual specialists);

- Popularization of the territory (marketing of the
location of the establishment);

- health maintenance program (marketing of
ideas).

The American Medical Association defines mar-
keting in healthcare as an integrated process of plan-
ning, economic justification and management of the
production of health services, pricing policy in the
treatment and prevention process, promotion of ser-
vices (medical goods) to consumers, and the process of
their implementation.
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The market nature of relations in health care is
confirmed by the existence of a shadow market of med-
ical services, the existence of demand for different
types of medical services. Transition to market rela-
tions in health care is accompanied by a change in atti-
tudes towards medical services, both among the popu-
lation and among medical workers.

In healthcare, marketing can include aspects such
as advertising healthy lifestyles, medicines, attitudes
toward health care, choices for treatment, rehabilita-
tion, and the like.

In health care, advertising can be directed to the
main means of production. Another type of advertising
is the advertising of services of medical institutions
aimed at the consumer. Advertising in order to create
the prestige of medical institutions in the society needs
to be created in close connection with the press, an-
nouncements in the press, and advertising achieve-
ments in the sphere of new technologies. Advertising in
order to expand the marketing of health services is the
main form of advertising activity, closely related to the
coordination of all interrelated factors that affect sales
of services. The main principle of advertising activity
and the main condition for its success is the launching
of advertising into a constant circulation, which the
consumer remembers and displays with specific ser-
vices. Advertising is closely connected with the study
and analysis of the psychology of the consumer, his
motives in choosing services.

The use of advertising in the promotion of medical
services contributes to:

* creating a corporate identity, positioning the ser-
vice;

* gaining consumer confidence;

« formation of a benevolent attitude of public au-
thorities, suppliers, investors, partners;

* supporting the loyalty of employees towards the
medical institution and creating an optimal psycholog-
ical climate in the team;

* creating a positive attitude towards the institu-
tion;

« awareness of the industry;

« formation of positive public perception of the in-
stitution's activities and trusting relations with them.

Marketing in healthcare has its own distinctive
features related to the specifics of consumer demand
and the market of medical goods and services. Its op-
portunities are largely determined by the form of fi-
nancing health care and paying for medical services
(private, insurance, state), as well as the form of own-
ership of enterprises that produce medical products and
provide medical services (private, municipal, state,
charitable funds, etc.). At the same time, the state meets
public health needs, and private medical business
serves the solvent sector, which has the ability to pay
for medical services from its own sources. Currently, in
the public and private sectors, non-profit marketing
also takes place. For non-profit organizations in the
field of health, marketing can be directed not only to
making a profit, but also to meeting the needs of cus-
tomers or creating an image of healthcare institutions.
n modern conditions, in connection with the develop-
ment of the non-state medical services sector, as well

as the provision of paid medical services by state med-
ical institutions, heads of medical institutions of various
forms of ownership must resolve a set of issues related
to the organization of the provision of medical services,
the study of demand for them, advertising, pricing and
the like. Formation of the patient's trust in the medical
institution begins with external marketing, when the pa-
tient comes to the doctor on the ad. External marketing
in the form of advertising gives an idea of the medical
institution, the level of services provided and the like.
External marketing provides patients with information
that they analyze and, accordingly, choose what they
need. To internal marketing belong any communication
or actions that occur within the medical institution, in-
cluding telephone conversations, private interviews
with patients, encouragement of those patients, recom-
mend the medical institution to their friends and ac-
quaintances, create comfortable conditions for patients
and the like. Since the moment a potential patient enters
a medical institution, internal marketing begins to op-
erate. In general, patients respond better to internal
marketing than to external marketing. So, effective in-
ternal marketing is a unique opportunity to keep pa-
tients. The patient is attracted by the high professional-
ism of medical personnel and a caring attitude towards
him. He may need 10 years to understand how skilled
the doctor is, but enough for 10 minutes to understand
how he is treated. For non-profit organizations in the
field of health, marketing can be directed not only to
making a profit, but also to meeting the needs of cus-
tomers or creating an image of healthcare institutions.

As a rule, non-profit organizations serve market
segments, which commercial organizations consider
unprofitable. This can create financial advantages for
commercial firms, as they can concentrate their efforts
on the most profitable market segment. For example,
the provision of medical services to municipal health
institutions in rural areas, where there is a small popu-
lation and income level.

Marketing in the sphere of health protection can
be subordinated to the following: 1) marketing of med-
ical attendants; 2) marketing of pharmaceutical prepa-
rations; 3) marketing of medical technology; 4) market-
ing of medical technologies; 5) marketing science.

Marketing of medical services (including health
insurance) is important for the formality of the popula-
tion of motivation for health, that of the style of life, the
health of the people, the systems of healthy life.

Analysis of medical statistics shows that, despite
significant healthcare successes in certain areas, society
as a whole is not getting healthier. Reduction of mor-
tality from a number of diseases in developed countries
is accompanied by demographic shifts (aging of the
population, a decrease in the birth rate), which causes
the growth of chronic pathology and disability. All this
contributes to the increase in the need for medical ser-
vices, presumably, and will continue to grow.

The purpose of marketing research is to obtain and
analyze objective information, to develop forecasts for
the development of the market for medical and preven-
tive services, to optimize the strategy for providing
health care, and to solve the problems of creating a mar-
ket for new services to better meet the demand for them.
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The organization of marketing research is conducted
according to specially developed methods. Medical
marketing along with analysis, control and forecast of
demand also involves demand management.

Segmentation of the market of medical services
and determination of its volume are carried out on the
basis of data on the number of patients served and the
amount of their average income, the level of expenses
for medical care and medicines, medical products.

The market of medical services is a kind of a spe-
cific market where these services are offered and con-
sumed. Marketing intermediaries are organizations that
help the producer of goods and services in the promo-
tion, marketing and distribution of his products among
customers, provide communication between the pro-
ducer and the consumer. These include trade interme-
diaries, firms, marketing services agencies, credit and
financial institutions, insurance medical organizations.

The role of the state in this scheme is limited to
creating conditions for the existence of the market of
medical services and protection of the rights of their
consumers, that is, the state provides a guaranteed min-
imum of medical care for all citizens and pursues a pol-
icy aimed at fully satisfying the social needs of the pop-
ulation.

It is necessary to carry out a number of organiza-
tional activities and studies on the practical use of mar-
keting in both public health services financed from the
budget and in the field of medical business. It is proba-
bly advisable to regularly conduct courses on market-
ing in health care, to identify new medical technologies
and to teach them practical practitioners of health care.
With limited funds allocated for the purchase of foreign
medicines and medical equipment, targeted advertising
and new strategic marketing research become im-
portant. Limitations of resources allocated to scientific
research in the field of health necessitate a thorough
technical and economic examination of each newly
planned result, taking into account the stage of innova-
tion of scientific results, as well as a possible commer-
cial or social effect.

In addition, marketing in the field of healthcare is
a special sphere of business in which the interests of the

firm, making profit should not conflict with the inter-
ests of society and each individual. Regardless of the
form of ownership, public health institutions need to
use marketing in their activities based on commercial
and non-commercial principles. Promotion of medical
services and medical products, medicines, medical
technologies and new ideas should be carried out on the
basis of free competition, which will contribute to im-
proving health care and improving the quality of medi-
cal care.
Conclusions.

The application of modern marketing technologies
in the medical industry contributes to the increase of the
effectiveness of medical services in healthcare and
makes it possible to use the Internet resource as a mar-
keting tool.
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AHHOTAN NS
[IpoBeneH aHanu3 pe3ynbTaToB HUTOJOTMYECKOTO UCCIIE0BaHUS IIEHKN MaTKH Y )KEHIIMH B Bo3pacte oT 18
70 88 JIeT kaKk MeTo/1a paHHEeH AMarHoCcTUKU (OHOBBIX M IPEIPaKOBBIX 3a001eBaHU ek MaTKH. [lomy4deHHbIe
PE3YIbTAThI MOATBEPIKAAIOT BEICOKYIO MPOTHOCTHYCCKYIO ICHHOCTh JaHHOT'O METOAA. PanHee BuIsBIIEHME U JIeUe-
HUE (POHOBBIX M IIPEAPAKOBEIX 3a00JICBaHUN MEHKH MaTKH Oy IyT CITOCOOCTBOBATE PealbHOMY CHHIKEHHUIO YPOBHS

3aboneBaeMocTd U cMepTHOCTH OT PIIIM.
Abstract

The analysis of the results of cervical cervical study in women aged 18 to 88 years as a method of early
diagnosis of background and precancerous diseases of the cervix uteri. The obtained results confirm the high pre-
dictive value of this method. Early detection and treatment of background and precancerous diseases of the cervix
will contribute to a real reduction in the incidence and mortality from cervical cancer.

K.mo'{emﬂe CJIOBA: CKPUHUHT, OHKOLIUTOJIOT A, ATMarHOCTHUKa, JUCILJIa3us, paK IIEWKU MaTKH.

Keywords: screening, oncocytology, diagnostics, dysplasia, cervical cancer.

AKTYaJIbHOCTB.

Pak meiikun matku (PILIM) sBnsgercss ogHuM U3
HanOoJee pacpoOCTpaHEHHBIX OHKOJOTHYECKHX 3a00-
JIEBaHU OPTaHOB PENPOIYKTHBHON CHCTEMBbI KEHIIMH!
€ro yIeNbHEIA Bec Konebnerces ot 12 mo 20% Bcex 370-
Ka4eCTBEHHbIX HOBOOOPAa30BaHMI JKEHCKOI MOJIOBOI
coeps [5]. OcTaBasicek B Tpoiike IMACPOB B CTPYKTYpE
3a00JICBAEMOCTH JKEHCKUX PENPOTYKTUBHBIX OPTraHOB
MocJIe paka MOJOYHOM JKene3bl M DHIOMETpUS U He
yCTyTasi CBOUX MO3HUIHUI B CTPYKTYPE CMEPTHOCTH, T'/ie
OH 3aHMMAaeT BTOPOE MECTO CPEIN OHKOIOTHIECKHX 3a-
6oneBanuii y xenunmH, PIIIM npogomkaeTr HaHOCUTH
HEBOCIIOJHUMBIH yriepd B HanmbOoiee akTHBHBIX CIIOSIX
JKeHcKoro HaceneHus [13].

ExerogHo B mupe peructpupyercst 528 ThIC. HO-
BBIX OOJIBHBIX PaKOM IIEHKH MaTKH 1 266 ThIC. cMepTeit
ot 3Toro 3aboineBanus (7,9% ot obmiero yucia >xeH-
IIMH, 3200JIEBIINX 3JI0Ka4eCTBEHHBIMH HOBOOOpa30Ba-
Husmu). lllupokoe pacmpocTpaHeHue paka MEeHKH
MaTKH OTMEYEHO B PAa3BUBAIOIINXCS CTpaHaX, HA KOTO-
peie ipuxoauTcst 78% ciydaes, a ero J0Js JOCTUTAeT
15% ot uncna Bcex 3710Ka4YeCTBEHHBIX HOBOOOpa30Ba-
HUH y KeHIMH (B pa3BUTHIX cTpaHax 4,4%) [2].

MHorre aBTOPBI OTMEYAIOT OMPEACICHHYIO ATarl-
HOCTb U CTaJUHHOCTb IIATOJIOTMUECKUX IIPOLIECCOB IEHKH
MarTKH B Ipoliecce kaHueporenesa. Pazsurue PILIM He siB-
JISIeTCsl MOJTHUEHOCHBIM TporieccoM: o faHHbeM BO3, ne-
pexon IUCIUIa3uy B pak in situ B cpenuem 3-8 ner, erue 10-
15 net npoxoIuT A0 pa3BUTHSL MUKPOUHBA3UBHOIO paKa 1
CTOJIBKO JK€ — JIO TIepeX0/ia B pactpocTpaHeHHyto Gopmy

[9].

Pax miefiku MaTKe yaiie BO3HUKAET Ha (hoHe J00po-
KaveCTBEHHBIX TIPOIIECCOB, TOMYYUBIINX HAa3BaHHE (DOHO-
BBIX 3a00JIeBaHMI, KOTOPBIE CaMH IO ceOe He SIBIIFOTCS
TIPEIPAKOBBIMU COCTOSIHIISIMH, HO Ha MX ()OHE MOTYT pas-
BUTHCS OYaroBbIC MPOTH(EePATHBHEIC M3MEHEHHUS SITUTE-
JHSL. DTH TPOLECCHl OTIMYAIOTCS  OOJBIIMM Pa3sHOOOpa-
3MeM TATOJOTHYECKUX W3MEHEHWH, y KaXKIOro W3 HUX
ectb cBoM Mopdosormdeckue kputepud. OHH MOTYT
UMETh JUCTOPMOHAITBHYIO, BOCIIAJIMTENHHYIO U TOCTTPaB-
matudeckyro npupoxy [3,10]. K npenpakoBbiM mporiec-
caM OTHOCSITCS JTUCTIA3WH Pa3IMYHON CTETICHH.

Hau6onee gacto PIIIM BBISBISIOT B CTapIel BO3-
pactHoit rpymme (60—70 ner u Goinee), OAHAKO B I10-
CJICZIHEE BpeMs MOSIBIISICTCS HEMAJIO ITyOIMKAIU, OTTH-
CBIBAIOIIMX CIYYaW BO3SHHKHOBEHHS 3TOTO 3a00JicBa-
HUSI Y JKSHIIMH PEnpoayKTHUBHOTO Bo3pacra [3]. Tak,
oTMeuaeTcs poct 3aboseBaemocTu PIIIM cpenu moo-
JIBIX XKEHILUH: B Bo3pacTe 15-24 ner — B 4 paza; 25—
34 mer — B 2,5 paza [11,12]. K coxanenunto, nmpuxo-
JUTCSI KOHCTAaTUPOBATh, UTO Y 3HAYUTEILHON YacTH Ma-
nueHTok PIIIM o6HapyXHBarT yXe Ha MO3IHUX CTa-
nusix 3aboneBanus (III-1V), korna agpexTHBHOCTH CO-
BPEMEHHBIX METOIOB JICUECHHUS Pe3KO CHIKaeTcs [13].

B cBsi3u ¢ 3TUM paHHSA JUATHOCTHKA W JICUCHUE
(OHOBBIX W TIPEAPAKOBHIX 3a00JIEBaHUI, a TaKKe
HaYaJbHBIX (HOPM paKa MICHKN MaTKH, O€3yCIIOBHO, MO-
TyT SIBUTHCS BRXKHBIMU MEPONPUSATUSMU, HAIPABICH-
HBIMH HAa CHIDKCHHE 3a00JICBACMOCTH PaKOM IICHKH
MaTK{ ¥ yMEHbBIICHUE YHCIIA 3amymieHHbIX popm [8].



34

The scientific heritage No 24 (2018)

Hens uccieAoBaHUS: HW3YYUTh BCTPEUACMOCTH
(hOHOBBIX W TIPEPAKOBBIX 3a00JIEBaHNH MIEHKH MATKH,
a TaKKe WX COYETAHME IO Pe3yNbTaTaM IHTOJIOTHYIE-
CKOTO HCCIICIOBAHMUS.

MaTtepuaJjbl 4 MeTOBI HccJienoBanus: B mabo-
paropuu maTOMOP(OIOTHH, THCTOJIOTHH M ITUTOIOTUH
Knunuku Menuuunckoro uacturyta CBOY nposeaen
aHallu3 IUTOJIOTUYECKOTO MaTepHaia IICHKH MaTK{
7600 >xenmuH B Bo3pacte oT 18 1o 88 ser, koTopsie
00paTWIKCh B PA3IMYHBIC MEAUIUHCKHIE YUPEKIACHHUS
Pecnyonmmkn Caxa (SIkyTtnst) ¢ nmpoduinakTHueckoil u
JIMarHOCTUUYECKOH 11eNbto, 3a nepuoj 2017 roaa.

MartepruaaoM IMTOJIOTHYECKOTO HCCIICTOBAHUS
SIBUWINCh MA3KU CO CIM3UCTOM IIEWKH MaTKU U LEPBU-
KaJbHOTO KaHana. [7s BEISBIICHUS TCHICHINH dMIHIC-
MHYECKOTO TIPOIIECCa B Pa3IHMYHBIX BO3PACTHBIX TPYII-
max Oblla TPUMEHEHa BO3pacTHAs KiacCH(UKAIISL
1O0.1O. Enuceena (2006), cormacHo kotopoi muma 18-
29 ner oTHOCATCS K MOJOAOMY Bo3pacty, 30-44 net
3penomy, 45-59 ner — k cpeanemy, 60-74 — K MOXU-
Jomy Bospacty [4].

JlnarHocTHKa MPOBOAMIIACH MyTEM OKPaIlUBAHHUS
crekod o metoxy Pomanosckoro - ['mm3za. Lluronoru-
YECKHH JWArHO3 YCTAaHABIHUBAICS B COOTBETCTBHH C
KIMHUKO-Mopdoorndeckoit  kinaccudpukamuen 5.B.
Boxwmana (1976).

Pe3yabraTrel u ob6cyxnaenue. VccienoBaHHbIN
uuTOJOrM4YecKkuii Matepuai ot 7600 jKEHIIMH 1O BO3-

pPAaCTHOMY COCTaBY PacIpeneuics CIeoyoImuM o0pa-
30M: 0T 18 - 29 ser - 2645 xenmun (34,8%), ot 30-44
net — 2315 sxenmun (30,4%), ot 45-59 net — 1840 xen-
owH (24,2%) u 60 mer u crapme — 800 XeHIIMH
(10,5%).

HeobxomnmMo OTMETHTH, YTO BECbMa BaKHBIM
¢daxropom s¢ddexruBHOCTH cKpuHMHTa PIIM sBis-
€TCsl YyBCTBUTEJILHOCTD IIUTOJIOTUYECKOTO HCCIIeI0Ba-
nust. [1o qaHHBIM pa3IUYHBIX aBTOPOB OHA COCTABIISIET
0T 66% 10 83%. IIprunHON T0KHOOTPULIATENIBHBIX OT-
BeToB B 70-90% ciydaeB siBiseTCs IJI0XO0H 3a00p Ma-
tepuaia, B 10-30% - ommbouHast HHTEpIpeTays M-
Tonormdeckux AaHHbIX [10]. Hambosee gacto HewH-
(opMaTHBHBIH MaTepHan IIONy94aloT IIPU  B3SATHH
Ma3KOB M3 LIEPBUKAIIFHOTO KaHAJIA; OTCYTCTBHE B Ma3-
Kax KJIETOK 3HAOIEPBUKAIBHOTO AIUTEIH OTMEUAETCS
B 8-18% cinyuaeB. BeieactBue 3TOro MMEHHO Keje3u-
CTBIE U XKelle3ucTo-tuockokierounsie PIIIM Hanboiee
4acTo MPOITyCKaIOTCs NpU cKpuHUHTE [14]. B Hamem
HCCIIEJOBAaHUU «MaTepuajl HeMH()OPMAaTUBEH» COCTa-
Bui 143 cnyuas (1,9%) u «kene3ucTslit 3MUTENUI He
B3IT» - 1472 ciyqas (19,4%) ot obmiero yucna uccmie-
JIOBaHHBIX KEHIIMH. UTO yka3blBaeT Ha npeoldianaHmue
YeJI0BEUECKOT0 (haKTOpa, TAKMX KaK INIOX0H 3a00p Ma-
Tepuaia, OTCYTCTBUE CIICIIHAIBHBIX HHCTPYMEHTOB, T'a-
PaHTHPYIOIINX B3SITHE MaTepHasla CO BCEX 30H, IPHEM
MIAIMEHTKN BO BPEMsI MEHCTPYAIlNH, a TAKXKE 3aBUCH-
MOCTb OT KIMMAaTHYECKHUX YCIOBHUH.

B umTorpamma 6e3

ocobeHHocTEMN
M BoCnanuTesibHble NPoLEecchl

B gncbuos ¢opbl
W $poHoBble 3aboneBaHmA

H AMCnnasum pasHoi
KaTeropum CNOXKHOCTH

B maTepuan
HENMHPOPMATUBHBbIN
u/K He B3AT

Puc.1. CoomHomeHuepesyﬂbmamoe yumoJiocuiecKkozco uccneo008anus

Hutonornyeckoe 3akmouenue “Llurorpamma 6e3
0COOCHHOCTEW” B ciy4ae IMOJNYYCHHS IOIHOICHHOTO
MaTepHuaja MOKET PacCMaTPUBATHCS KaK yKa3aHUE Ha
OTCYTCTBHE TATOJIOTUYECKUX HW3MEHEHUW IIeHKH
marky. [1o HAIMM JTaHHBIM TpyIINa «UTorpamMma 0e3
0COOEHHOCTEW» (ICTPOTEHHBIN M aTPOPHUECKUI THII
Ma3Ka) JUAUPYeT u cocTaBisieT 34,7% (2640 sxeHIIMH)
ot o0mIero uncna uccienoBanui (puc.l).

BocmnanurensHble Ipoliecchl AMArHOCTHPOBAHEL Y
2814 (37%) >xenuuH. OCHOBHAS IOJI1 KOTOPBIX IPH-
xoxutcst Ha Bo3pacT 18-29 ner — 956 (34%) cnyuas u
45-59 ner - 728 (28,1%) cnyuas. [IpuurHaMu Bocma-
JMTENBHOTO Tpoliecca (LepBULUTA) IEHKH MaTKH MO-
TyT OBITH pa3nuYHbIEe (PaKTOPHI: OAKTEpHANBHBIA IHC-
6aaHC, ICTOHYCHNE MHOTOCIIOHHOTO IIIOCKOTO 3ITUTe-
IMs B TIOCTMEHONAay3e C  HPHUCOCIUHEHHEM

BOCITAJITENILHOTO TIpoliecca (aTpouyecKkuii  KoJjb-
IIUT), pa3In4Hble (PU3NUECKHE U XUMUYECKUE BO3JEH-
cTBUsL, MH(EKIWH U T.1. [8].

ITo uTEepaTypHBIM JaHHBIM [7] TOBOIBHO YaCTO y
JKEHIIMH PEeNpOIyKTUBHOTO BO3pacTa BCTPEYAETCs
nucono3 Quopkl Biaranuma (HEBOCTIATUTENLHBIN WH-
(beKITMOHHBIN CHHIIPOM, CBSI3aHHBII C AUCOAKTEPHO30M
BraranuiHon (uopel) u BeIsIBIsieTCS B 40-50% ciry-
yaeB. DTa TEHAEHIIMS IPOCIIECKNBACTCS U B HAIlIEM HC-
CJIeIOBAaHHH, TaK MaKCHMaJIbHasl 9acTOTa BCTPEYaeMo-
ctu n1ucbuosza ¢iuopsl (6akTepHaIbHBINH BarMHO3, JIaK-
TobanmIIes) TMarHocTUpyeTcs Y KEHIIUH B BO3pacTe
18-29 ner - 740 xenmun (40,7%) u 30-44 ner — 693
xenmud (38,2%). Ha cerogusimHuii J1eHb yCTaHOB-
JICHO, YTO OaKTepHaNbHBIH BarnHO3 SBISIETCS HE
TOJIBKO MMPUIMHON HENPUATHBIX BBIIEICHUHN, HO U (paK-
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TOPOM PHCKA, @ UHOTJA ¥ OJHOM U3 MPUYNH BO3HUKHO-
BEHHS TSDKEJIOW MAaTOJOTHH JKEHCKHUX IIOJIOBBIX Opra-
HOB U OCJIOKHEHMH GepeMeHHOCTH 1 poioB [1].

B Hacrosmee BpeMs HAMOONBIIHI HHTEPEC CPEIH
MH(EKINH, Mepeaomuxcs MOoNOBBIM ITyTeM, Mpen-
CTaBJIAIOT XJAMUAWU U HalMUIOMaBUPYCHL. JTO CBS-
3aHO OTYACTH C BHICOKOM 4aCTOTOM BBISIBJICHUS JaHHBIX
nHQEKIUH y THHEKOIOTHIecKux 0osbHbIX. Cpenu ma-
IIUEHTOK C ITaTOJIOTUEH EeHKU MAaTKH XJIaMUAUU 00Ha-
pyxuatotcs B 40-49% cnyuaes [6]. [To Hammm maH-
HbIM, B 47 ciydasx (1,7%) ObutM quarHOCTHPOBAHBI
KOCBEHHBIEe NMpHU3HAKU XJamuauo3a. Haubonemiag ya-
cToTa OBIIa 3aperucTpupoBaHa B Bo3pacte 30-44mer
(38,3%). JlaHHBIE LUTONOTUYECKOTO HCCIICIOBAHU
IPY BBISIBICHUN XJIAMHIWHHON WH(EKIUHU SBISAIOTCS
OPHEHTHPOBOYHBIMH U JAOJDKHBI OBITH TOTIOIHEHBI APY-
TUMH METOJaMM HCCIIeOBaHUs (MMMyHOQIIIOOpec-
neHTHBINA aHamm3, [1LP u ap.).

B nocnennue necstuneTus kak npoodieMa BUpycC-
Horo kaHueporeHe3a PIIIM Ha nepBblii 11aH niepeme-
ctuiicst BUpyc mammutoMsl denoseka (BITYH) [10]. B
HacTosIee BpeMs uaeHTUuIIpoBano oosiee 100 pas-
nnyHbIX TUNOB BITY, u3 koTopsix 30 HHQUIUPYIOT Te-
HHTAJBHBIA TpakT yenoBeka [8]. 1o HammM naHHBIM,
KOCBEHHbIC IIPU3HAKH BHPYCHOM HMHGEKIMH IHArHO-
cTupoBaHbl y 689 manmentok u cocrasiser 24,5% ot
BceX (pOHOBBIX 3a00I€BaHMN C NHPEKIMOHHBIMHU areH-
TaMHi. MakcuMabHOE YMCII0 OTMEYEHO B BO3PACTHOH

rpymue 18-29 et u 30-44 ner - 269 (39%). DTUM KeH-
mHaM pekomeHaoBano npoitu BITU-tect. Hanbonee
BBICOKYIO IYBCTBHUTEIBHOCTH MMEET METOH IIOJINME-
paszuoii enHo# peaxrwn (I1L[P), HO MBI K COXaJICHHUIO
He 00s1azilaeM JTaHHBIMHU O KOHTPOJIE IIOCHIE JICYECHUS, B
qactHOoCcTH maHubiMu IILP. IlomHas >numunaIis Bu-
pyca BCTpeyaeTcsl y HOCHTENEH ¢ XOpOIIUM HMMYH-
HBIM CTaTyCOM. DTHM OOBSCHSIETCSI HCUE3HOBEHHE IH-
TONATUYECKOTO (P EeKTa BUPYCHOTO MOPaXKEHUS NPHU
MIOBTOPHOM 3a00pe Ma3ka y HocutenbHul HPV.

C COBpEMEHHBIX TO3UIIMH MaTOIOTHUECKHE U3Me-
HEHHS Ha IIeiiKe MaTKH NMPHHATO Pa3essaTh Ha (OHO-
BEIC, TIPEIPAKOBBIE (IIPEIOITyXO0JIEBhIE) U OMyXOJIEBEIC
mporiecchl. B KmHNYecKoi mpakTuke K (POHOBBIM 3a-
0oJIeBaHUSM OTHOCST HCTHHHYIO 3pO3HIO, TICEBI03PO-
3UI0, APO3UPOBAHHBIN SKTPONMOH, JEHKOIIAKHIO,
SPUTPOIUIAKHIO, TOIHIO3 U Ap. K mpenpakoBbM — yme-
PCHHYIO H TSDKEITYIO ANCTIIa3HH.

OCHOBHOW TpHYMHOU TpeoOnananust (OHOBBIX
3a00JIeBaHUI y JKSHIIMH PENpoAyKTUBHOTO BO3pacra
SIBJISIETCSI BO3JICHCTBHE 11€JI0TO Psija DHIOTCHHBIX U K-
30I'CHHBIX TOPMOHOB. D10 TOATBEPKAACTCA MHOT'OYUC-
JICHHBIMH HCCIIEIOBaHUAMK JPYrux aBTopos [8,11]. B
MIPEKIMMAaKTEPUIECKOM BO3pacTe M IOCTMEHOIAay3e
HaOII0aeTCsl CHIKEHHUE M yracaHWe BIMSIHUS TOPMO-
HOB Ha PENpPOAYKTHBHYIO cHcTeMy. YacToTa BcTpeuae-
MOCTH ITATOJIOTHH MIEHKH MAaTKH Y JINI] PA3TMIHBIX BO3-
PacTHBIX TPYIIN NpHBECHa B Ta0m. 1.

Tab6muma 1.
Yacrorta BCTPECYACMOCTH qJOHOB])IX 3aﬁOJ’leBaHI/II7[ IIEeiKH MAaTKH B PA3JIUYHBIX BO3PACTHLIX I'pynmax
18-29 30-44 45-59 60 u crapiire BCETO

;:E;g“epam [LIOCKOTO DM | 15 (3096) 16 (40%) 10 (25%) 2 (5%) 40 (7,1%)
INIOCKOKJICTOYHAs METalljia-
3151, PE3EPBHOKIIETOYHASI TH- 127 (30,4%) | 149 (35,7%) | 102 (24,5%) 39 (9,3%) 417 (74%)
TIePIUIA3HS
MpONMMEPANNA KENCIUCTOTO | a5 (59 5oey | 30 (44,1%) | 2 (2,.9%) 1 (1,5%) 68 (12%)
SIIUTECIIUA
D IS O Ty e 13 (34.2%) | 17 (44,7%) | 7 (18,4%) 1(2,6%) | 38(6,7%)

BCEIO: 187 (33,2%) | 212 (37,6%) | 121 (21,5%) | 43 (7,6%) | 563 (7,4%)

W3 tabmuiel 1 BUAHO, 4TO HanbojIee BEICOKUI 10-
Ka3aresb POHOBHIX 3a00JICBaHUH TPUXOJHUTCS HA KEH-
mUH B Bo3pacTHOM mnepuoxe ot 30-44 mer — 212
(37,6%) u 18-29 ner - 187 (33,2%) xenuwmH. Ilo pe-
3yJIbTaTaM [UTOJOTHYCCKOTO HCCICIOBAHUAS HAMHU
OBIJIO YCTAaHOBIIEHO, YTO HaWOOJIee YacTO AMATHOCTHU-
pyemoil nmarojsorueu menKku MaTKU ABJISUIACh TIOCKO-
KJICTOYHAs MeTaruiasus (pPe3epBHO-KICTOYHAS THIEP-
T1a3us), KoTopas coctaniseT 74%. MakcumanbHast 4a-
CTOTa BCTPEYAEMOCTH OTMEUYAaeTCs B BO3PACTHOM
kareropuu 30-44 ner (35,7%) u 18-29 ner (30,4%), uto
CBSI3aHO C UHTCHCHBHBIM BIIMSIHAEM IMOJIOBBIX TOPMO-
HOB (3CTPOTCHOB) Y JKEHIIUH aKTUBHOTO PETIPOTYKTHB-
Horo Bo3pacta. Y 68 (12%) eHImuH OblIa perucTpu-
poBaHa mposrdepanus KeJIEe3UCTOrO SMUTEITHS 3HAYH-
TENBHO PEXEe JUATHOCTHPOBAJICS THIIEPKEPATO3,
KOTOpBIi OBl 00HapyskeH B 7,1% cirydaeB ot oO1iero
gucia (oHOBBIX 3a00seBanuid. [Ipu 3TOM, MakcUMaJb-
Hasl 4yacTOTa BCTPEYAaEMOCTH JAHHOM NAaTOJOrMel OT-
Medanack B Bo3pacte 30-44 et (40%).

Jucrnasun meiikn matku (LLIIM) pa3nudHoii cre-
TIEHH TsDKECTH OBLTH BEISBIIEHBI B 359 cirygasx, 9To co-
ctaBuiio 4,7% oT 00IIero yucaa UCCie10BaHHbBIX KEeH-
mwmH. Cpean Hux y 220 sxennmu (61,3%) BoisiBieHa
mucruiasust | crenenu (nerkast), 84 sxenmun (24,5%) —
mucmiasust |l cremenn (ymepennas) u |l (Tsoxenas)
CTETIeHb TUCIUIa3MH OblLIa perucTprUpoBaHa y 38 skeH-
muH, uto cocrasmiio 10,6% ot Beex nucIuIa3uil IeHKu
MaTKH B o0cnexyemoii rpymme. [Tpu aTom MakcuMab-
HO€ YHMCJIO JUCIUIa3Uid OTMEYajoch B BO3pPaCTHOM
rpymne 18-29 ser (32%) u 30-44 ner (33%). B 10
BpeMms Kak, 87 (24,2%) ciy4aeB BBISBICHO Yy JKCHIIUH
B Bo3pacte 45-59 ner u 39 (11%) ciryuaeB B Bo3pacte
60 et u crapire. Heo6X01uMo OTMETHTB, YTO BBICOKAsI
4acTOTa BCTPEYaeMOCTH JUCILIa3uH | cTerneHun roBoput
0 TOM, YTO OHA MOKET BBISBJIATHCS U MPU BOCIIAJIEHUN
IIEHKKW MaTKH, KOTJa MpU LUTOJOTHYECKOM UCCIIE0-
BaHMHM OOHAPYKWBAIOTCS pENapaTHBHBIC ATHITMYHBIC
KJIETKH — SKBUBAJICHTHI JAMCIUIA3UU. DTH SIBJICHUS Ya-
CTO MCYE3AI0T MOCTIe TPOTHBOBOCIAIMTEIHLHOTO Jieue-
Hus [9].
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[lo HammM maHHBIM, aHAJIN3 YacTOTHI BCTpedae-
MOCTH JWCIUIA3UH B 3aBHCUMOCTH OT Bo3pacTa (puc.2)
MOKa3aJl, 4TO y JKeHIIMH (epTuibHoro Bo3pacra (18-
29 ner u 30-44 ner) B OMUHAKOBO COBOKYITHOCTH
BCTpevauch auciutaszuu jerkoit (19,7% u 19,2%) u
ymepeHHoil crenenu (7,2% u 7,5%). YV *KeHIIUH B BO3-
pacte 30-44 et oTMevanach OOJIBINAS YACTOTA BBISB-
JIEHUsI IMCIUIaskK TshKesoi crenenu (3,9%). ucrmia-
3UsI TSDKEJIOW CTENeHHU C MePEeX0I0M B paK JHArHOCTH-
poBaHa B 4 ciyyasx u cocraBwia 1,1%. IIpu stom, 2
(0,5%) ciydas 6bu10 BBISIBIICHO B Bo3pacTe 30-44 et u
no 1 (0,3%) ciyuaro B Boszpacte 45-59 sret u 60 ner u
crapire. Pak melkn MaTKu ITUTOJIOTUIECKA OBLT BBISIB-
neH B 2 ciydasx u coctaBmi 0,5% oT obmero ducna
BBISIBIICHHBIX AHCIUTa3uid. Takum oOpazoM, MOIyYeH-
HBIC HAMH PE3YJIbTaThl CBUICTEIBCTBYIOT O BBICOKOH
4acTOTE BCTPEYAaEMOCTH JUCIIIA3UH Y JKEHIIHUH perpo-
JTYKTHBHOTO BO3pacTa.

W3BecTHO, 4TO MHPHUIMPOBAHHOCTD MAIMIIIOMO-
BUPYCHOM HMHQEKIMEeHl YBEIUUYUBAECT PUCK Pa3BHUTHS
qucruiazun B 10 pas. B o0OcienoBaHHON rpymme jxeH-
IIMH, YacTOTa BBUIBICHUS COYETaHWS AUCIUIA3MH M
KOCBEHHBIX IPHU3HAKOB BUPYCHOH WH(EKIUH COCTa-
Buna 207 (57,6%) ciy4aeB oT Bcex AMCILIa3Uil B 00-
ciexyeMoi rpymnme. Y4YuThiBasi, 4To B ycioBuax Kim-
HUKH MU 1poBOJIUTCS TOJIBKO NEPBUYHOE LIUTOJIOTH-
YECKOe HCCIENOBaHME, TO OJHO3HAYHBIA OTBET O
B3aMMOCBS3H JWCIUIA3MH U HOCHTENIBCTBE BHpYcCa II0
pesyiabpTaTaM HaIIero WCCIEIOBAaHUS JaTh HEBO3-
MOHO. [Ipy BBISBICHNH MOJO3pEHUS HA IAaTOJOTHIO
IEHKY MaTKH MallMeHTKA JI0JKHA TPOUTH BTOPOH 3Tar
obcnenoBanus (yrayOJjeHHAsl TUATHOCTHKA): KOJBIIO-
CKOTIHUS C TIPHUIIENILHOM OMOTICHEH BarajiuiHON 9acTh
ek MaTku U 3HnouepBukca, [P merox c uensio
Mopdostornyeckoil BepruduKkayy quarHo3a, TucToJo-
THUYECKOE UCCIIeI0BAHNUE.

J1st moucka MPOrHOCTHYECKUX NPU3HAKOB Kile-
TOYHOW TIpoTUQepaIiii ¢ HeOIaronmpHATHEIM MPOTHO-
30M €Ill€ Ha CTaJUM PaHHUX KJIETOYHBIX U3MEHEHUN B
HACTOsIIee BpeMs Bce OoJIbIee pactpocTpaHeHHE T0-
JIy4aeT HOBasl TEXHOJIOTHUS MPUTOTOBIICHUS LIUTOMpE-
1apaToB — KUAKOCTHas uurosnorus. Ha cerognsmuuit
JICHb JAHHBIH METOM SIBISCTCS CaMbIM HH()OPMATHB-
HBIM B JIMATHOCTUKE WHTPA’MUTEIHUAIbHBIX HEOIlIa-
3MH, YIOOHBIM Kak JUisl MAlMEHTKN (OJJHOKPATHBIN 3a-
00op Marepuaina) Tak u Al Bpada (BO3MOYKHOCThH HC-

MOJb30BaHUSl OJHOTO Marepuaja B  Pa3IMYHBIX
HCCIIEIOBAHMSAX).
3akaouenune. TakuMm 00pa3oM, MOTyYECHHBIC

HaM{ PEe3yJbTaThl IMTOJOTHYECKOTO HCCIIETOBAHUS
BIIOJTHE COTJIACYIOTCS ¢ JaHHBIMH JUTeparypsl. Ha co-
BPEMEHHOM 3Tare pa3BUTHs KIMHUYECKOH MeTUINHBI
BaXXHO BBISIBIICHUE HE TOJIHKO HAYAIBHBIX CTAJUH paka,
HO ¥ ()OHOBBIX M MPEAPAKOBBIX 3a00JIEBAHUI, TaK KaK
OHH Yallle BCET0 BCTPEUYAIOTCS Y COLUAIBHO aKTHUBHOM
TPYMIBI )KEHIIUH PENpOIyKTUBHOTO Bo3pacTa. SIBis-
SICh OJTHOM M3 HEMHOTHX HO30JIOTH4ECKHX (hOPM 3J10Ka-
YeCTBEHHBIX HOBOoOpasoBaHuii, PIIIM mmeer pacrio-
3HaBaeMYIO NPENKINHIYECKYIO (a3y, JIUTEIbHbIA 1e-
pHOJ pa3BUTHSA, B CBA3H, C YEM CYIIECTBYIOT PealbHbIE
BO3MOXKHOCTH JUIsl TPOQUIAKTUKU JaHHOTO 3a00JeBa-
HUS ITyTE€M BHEJPEHUS B IPAKTUUECKOE 31paBOOXpaHe-
HHUE Ha/IeKHBIX U BBICOKO3()(EKTHBHBIX CKPHHUHIO-
BBIX [IPOTPaMM.
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AHHOTALUA

B craTtee paccMaTpuBaACTCA np06neMa JIMHEHHOM OKCTPaAnoJIAuuu CTAlMOHAPHBIX B HIMPOKOM CMBICJIC CITY-
YaHBIX MPOIECCOB AJI HEMPEPHIBHOTO U AUCKPETHOTO BPEMEHH B OTCYTCTBHH AlPHOPHON MH(GOPMAIUH O CTa-
TUCTHYCCKUX XAPAKTCPUCTHUKAX BO3MYLICHHS, KOIrAa OTCYTCTBYIOT OIINOKHU HU3MEPCHUA B CKAJSIPHOM Ha6J'IIO,Z[€—
HHUU.

HpeﬂnonaraeTCﬂ Jiniib, YTO U3BECTHA BEPXHAA OLCHKA AUCIEPCHUU BOZMYLICHUS. B stux YCJIOBUAX €CTEC-
CTBCHHO NPUMECHATH MHUHHUMAKCHBINA noaxonHd, I/IMe}OLLlI/IfI Hawydymee rapaHTUupoOBaHHOC 3HAYCHUC KPUTCPUA, TO
€CTh ITOPUTM 00Pa0OTKH, UMEIOIINI CaMyl0 BBICOKYIO TOYHOCTh B YKa3aHHOM BBIILIE CMBICIIE [IPU HAUXYAIINX
ycoBUsIX paboThl. [IpocTast peanuzanisi ONTHMAIBHOTO alallTUBHOTO MUHUMAaKCHOTO IPEIMKTOPA U MPEAUKTOpa
no ¢puibTpy KanMaHna 1 uX cpaBHUTEJIbHBIE XapaKTEPUCTHUKH MPECTaBIeHbI B pabdoTe. B aToM citydae Mbl uMeeM
JACJI0 C KOM6I/IHI/IpOBaHHLIM alallTUBHO-MHWHUMAKCHBIM METOJOM NPOTrHO3UPOBAHUA. CyIlIeCTBOBaHI/Ie CCHHOBOﬁ
TOYKH B UI'PC SKCTPANOJIAIUN B TCPMUHAX DOKCTPEMAJIbHBIX CBOWCTB JAOIMYCTHUMBIX CIICKTPAJIbHBIX IUIOTHOCTEH JTH-
HEHHOTO (PHUIBTPa U BTOPOTO UIPOKA — IPUPOIBI TAKXKe 00CYKTAIOTCS.

Abstract

In the article we consider the problem of linear extrapolation of zero-mean, wide-sense-stationary random
process with discrete and continuous in time under conditions of the absence of a priori information about the
statistical characteristics of perturbation when the measuring errors under scalar observation are absent. Only per-
turbation dispersion limitedness is assumed. The minimax approach, which guarantees the prognosis of high qual-
ity at the most unfavourable perturbation spectrum is used. The simple implementation of an optimal adaptive
minimax predictors and forecast based on Kalman filter and their comparative characteristics are presented. In this
case we dealing with combined adaptive-minimax prediction method. The existence of the saddle-point of extrap-
olation game in terms of the extreme properties of permissible spectral densities of linear filter and nature are also
discussed.

KiroueBblie cjioBa: MI/IHI/IM&KCHBIfI, q)HJILTpaLlI/IiI, J'II/IHGfIHLIfI, OKCTpaIrojadanusd, CTaHHOHapHLIﬁ, ceaj1oBas
TOYKa, IMMPEAUKTOP, JUCTICPCUA

Keywords: minimax, filtering, linear, extrapolation, stationaty, saddle-point, dispersion

1. Introduction

The solution to a similar problem for continuous
in time processes was obtained for the first time by U.
Grenander [1-3]. Unlike the Kalman method, or a more
general case of Bayes evaluation, the essence of the
minimax method is that the perturbations are not con-
sidered probability-described to the full, i.e., as for in-
stance in the Kalman model, the perturbations are de-
fined by a noncorrelated in time process. Such a prob-
lem, as well as other more general problems may be
solved using the minimax approach which guarantees

Let us suppose that the actual component of the
measured signal y(t) was formed from a certain per-

turbation U (t) by means of the dynamic system:
(t) = AX(t) + bu(t) 1

Here A - is the constant matrix of NX N di-
mension; - the phase vector of the condition of the sys-

tem; X(t) € R" - the constant vector; u(t) - the

the prognosis of high quality at the most unfavourable
spectrum. The methods of solving similar problems
which were not sufficiently or at all reflected in scien-
tific literature, are widely represented in the given arti-
cle.

2. Statement of a problem of minimax extrapo-
lation in case of scalar observation under the ab-
sence of measuring mistakes with continuous

perturbation representing a scalar stationary occasional
process with zero mean value with the only information
concerning its correlation function about the constraint
on its dispersion

Mu?(t)<a-

And, perhaps, he constraint on the concentration
area of its spectral density - H, (1) at AeA, A-
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the given submultiplicity of the frequency axis. The
measured signal

y(t)=Cx(t) )

where C e R"- is the constant vector.
Let us make the following assumptions concern-

ing A,b and C matrixes:
1) the meter-object system (1),(2) is the observed
system, i.e.:

rang(C,A'C,..,(A™)'C)=n

2) system (1) is “disguised” by the perturbation ,

t
x(t)= [ e*bu(t)dz ®)
or the equivalent cc;;)dition :
rang(b, Ab,...,A"b)=n

It is required to find out the process:

s0)=[ gt-)y()dr

i.e., to find the transitional function g(t) of a

physically realized filter , which evaluates linear func-
tional

s(t) = T q(t—7)u(r)dr

where q(t) - is a real value mean-square inte-
grable function with frequency characteristics Q( ) -

The quality criterion is the dispersion of the eval-
uation error:

n;inmaxM[é(t)-s(t))]z =D(G,h)

The spectral density of the evaluation S(t) is
given by:

§(4) = GAY (A). 5)

The frequency characteristics of linear transfor-
mation can be expressed as :

G(A) = T e g)t)dt’

Thus, the problem comes to finding the frequency
characteristics G(A) according to minimax criterion

(4).
The problem should be interpreted as an antago-
nistic interplay (D, N, 1), Where the gain functional is

D(G,h) With corresponding strategy spaces of the
players: nature - N and the investigator - |, N- the
multiplicity of permissible spectral densities h(4), I

- the multiplicity of permissible spectral densities of
linear filters - G(A):

N ={h(1) Li(/”t)lTh(l)‘Pj(;t)dASaj,j=1,...,m} ©)

de RJ':‘ is given vector ; \i’(ﬁ) e RT is given
vector-function satisfying the Paley-Wiener condition,
A - the given submultiplicity of the frequency axis of

| ={G(1) e L, (1) ImTe"“G(/‘t)d/l —q

L, (—o0,+00) - the multiplicity of functions inte-

grated according to Lebesque. together with the square
of the module of functions given on the real axis.

Let (h°,G°) be the saddle point of the extrapola-
tiongame 7°(D, N, 1).Then

the spectral density of y(t) signal from (2) may
be presented by:

X, (A)=TA)+h(4).

positive measure ( the infinite measure is possible),
mesA >0, L, (A) - the multiplicity of functions

summed up over a measurable submultiplicity A of an
actual straight line according to Lebesque.

where T) - is the known component
(T(1)=0)- Then, on the one hand, G(A) -is the Wie-
ner filter [2]

. (8)

G(ﬂ)=[ QAT () +h(2)] } L

X7 (A) LX)

here the equation symbols for function A (1) and
A_(A) were introduced, which correspond to the sep-
aration operation of A(}t) function in the lower and
upper analytic semi-planes, correspondingly; A*(A)
corresponds to the operation of A(1) factorization.
And on the other hand, h(4) is the solution to the Mar-
kov moments problem:
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[QU) X, (W) . (9)
h A) = O’——T A A A = m
(1) max[ PEETrI ( )}Z (4) adeR!
where e - (10)
p=a- [ h(A)P(A)dLeRT;
1 xeA o
2a(A)= <a,p>=0.

is the characteristic function of A multiplicity

and ¢ is the Lagrange factor vector, satisfying a set
of simultaneous ratios:

1 ©
x:(ﬁ)=exp{g [ Inmax(T (@); , (o)

Formulas (9) — (11) could be (1) considerably

simplified if T(1)=0, m=1,
A = (—o0,00) and
Y(4) =l () [

where @A) is the result of W(A) factorization.
Conditions (9) - (11) are transformed into

[[Q) X (M) I*
a¥ (1)

(12)

h(4) = (13)

T QXS WLE _ (4)
> a¥(2) '

Equation (11) is transformed as follows :

QDX (AL I
Jo o(4)

The expression for frequency of the characteristics
of the extrapolation is given by:

[QU)X; (A,
HONE

X2 ()= 12)

The extrapolation error dispersion is presented by

1
D === [16(1) - Q) h(2)d A =ax"

where LI is the maximum positive eigenvalue
corresponding to the eigenfunction
X (A) in the equation (15).

The expression for frequency characteristics of the
filter in discrete time can be expressed as :

Here h(A) was determined in (9) and X (1)
satisfies the equation:

Q@)X (@LF) | do (12)
<a,¥(o)> -0
G (1) =Q)~Va ¢ (WX;(A)/[2X;(A)], @D

where

—1 C—Z —iA
[X(A)]. = e - s +- ...+, 7 = €

Z VA
and [X(D]L does not contain a zero component

in the Loran expansion.

3. Statement of a problem of extrapolation with
discrete time

Let us consider the dynamic model of a step-by-
step vector process:

ﬂ’n = Aj:n—l + gn’
y,=C"Z,.

(18)

—

where ﬂ“n - is the column-vector of the model

—

condition , Y/, - is the measured quantity; é:n y Is the
column-vector of the excitation in the model; A- is the

transition matrix of the order I' ; C is the bonding col-
umn-vector ; 1N - is the time-moment.

Let us pass from vector record (18) to the scalar
one by choosing the corresponding coefficients A, C

and P; in case if (18) - is the observed system [4]. Let
us confine ourselves to the case of when

Zpiyn-i = un
i=0

(19)

where Un - is the scalar perturbation with limited
dispersion. In Z -symbolization the latter representa-

tion is given by P(z)y(z):u(z), where
P(Z):Z pizi.
i=0

Let us label the desired evaluation Yy, by |
Then

n
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(20)

In = i gi yn—i
i=0

In Z -representation expression (20) can be ex-
pressed as :

1(2) =G(2)y(2).

If the spectrum of U (Z) excitation is given by :

@)= 3K,

N=—c0

where K =M (uI o ) - are correlational mo-

ments, then the expression of the prediction error dis-
persion will be as follows :

hu(a)) - N 12 (21)
D (G'hu)_ - [Ge)—e" Tdw
" I |PE™) P
1
The given problem has a saddle point due to the [ N x]. (23)
factthat D, (G, h,) is linear over h, and the set of all G(2)= X :

hu (@) with restricted integral dispersion

D — == [ (00
= m— w)dw
2 2,
is convex weak compact and D, (G,h,)

square over G (e~ j“’) , i.e. the conditions of convexity-

concavity which are obligatory when the well-known
theorems from the game theory are used [5], are met
here
minmax Dy (G.h,) = maxmin Dy G.h,) (22
G h, h, G

Minimum (21) gives Wiener - Kolmogorov filter

(3I:
7 X (@) =X

Lagrange factor )/ determines mean-square error

0,,0, = ‘/Du _Equation for

Y and nonzero x* (z) follows from expression (24):

of the prognosis Oy =

yzpixn—i = XN—n—ll(N_n'l)’ (25)
i=0
where
. 0, <0,
10 ={1, 0.

Thus, minimax prediction method, concerning the
algorithm does not depend on the level D, which

makes its applicability domain wider.

Now let us consider a more compact representa-
tion of minimax prediction process. Let us study the
prognosis in accordance with (19) in the absence of per-
turbation.

_ [eij X+]

where X = X(Z) - is analytical function (to-

gether with the inversed one y ) inside an isolated

X(2)
circle , obtained by factorizing the function :
h, (@)
—
[P

Maximum (21) is assured if the spectral density
hu (w) satisfies the restriction

X (o) = = x(e”1)x(e™).

— [ h.(@Xw=D

I w)dw = u<<x3
27 .,

only in the case

(24)

EGRE

Equations (25) have a solution relative X, with

2
|

an accuracy to an arbitrary multiplier. Therefore,
, =1 may be added to (25). Thenat N =1

=Y,(N),

i.e. there is no difference between the minimax
prediction for one step and the prediction without tak-
ing into consideration the perturbation, and at
N>1:

In =Yn(N)_§XN—i—1(|n—i _Yn(n_i))v (26)

i.e. minimax predictions are calculated according
to recurrent ratios with filter memory depth of N —1
steps, as at the evaluation process only N —1 last val-

ues of the previous prognoses estimations
I are memorized and the same number
n=17""*" "\n—N+1?

of values of prognoses estimations

Y., (N=1),..Y,() according to the model, the
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perturbations being neglected. Thus, minimax predic-
tions require corrections which should be more pro-
found at long-term prognoses.

However, it should be noted, that unlike in the
Kalman filter, there should be a separate time — set run
over recurrent ratios (26) for each N .

The initial outset of algorithm (26) is evident it is
assumed that the first N —1 residuals in (26)
|n_i _Yn (n—1) equal zero. Formula (26) is the main

in the suggested algorithm of minimax prediction. As
will be seen from analytical examples, minimax prog-

noses may not prove to be effective at low N . As N
increases the efficiency of the prognosis grows. Let us
consider the examples:

1.y, =Y,4 +U,. Equation (25) can be ex-
pressed as:

]/(Xn - Xn—l) = XN—n—l'

Its solutions at N > 1 is as follows:

. m(n+)) 1
Xn = SN e———— - .
2N+1  sin(zN /(2N +1)
sin(zN / (2N +1)) _ 1

sin(z / (2N +1)) 2sin(z /(2N +1))

The filtration equation can be written as :

L= (N DY, Ny = 3 Kl — (N + 1)y, + (N =Dy, ).

At N — oo asymptotically y —> 00,

a—),B—)O,Ctg( aN ]:th( BN J
2 2

; N N
From equation tanh(%]:tan(%]:l

we obtain

aN 1
> £ =0.937552, y —> w—
2 a?

The maximal gain by the minimax filter in com-
parison with the model prognosis totals is

k = 2¢& =1.87. In the comparison of filters the crite-
rion of the evaluation of mean — square error of prog-

nosis under the most favourable perturbation spectrum
can be chosen also here.

4. Adaptive minimax prediction.
a. Adaptation based on the Kalman filter.

In the assumption that the A\ matrix is known and
the measurements are correct, the Kalman filter [6,7],

N-1

In =Y _ZXN—i—l(In—i - yn)! @7)

i=1

At high N the maximal gain obtained by the
minimax filter in comparison with the model prognosis
totals 77 / 2. The criterion at the comparison of two fil-
ters is a mean-square error of the prognosis under the
most favourable perturbation spectrum.

2.y, = 2yn_1 —Y,_, +U,. Equation (25) can
be expressed as:

7/(Xn - 2Xn—l + Xn—z) = XN—n—l'

Their solutions at N > 2 may be presented by:

1 [ sina(n+1-N/2)

« = cosh g(n+1-N/2)
B sin(aN /2)

"2 cosh(BN /2)

where  cosa =1-(1/2y);cos B =1+(1/2y)
and ) may be calculated using the equation :

Jy+1/4 tanh(AN /2)—Jy—1/4 ctg(aN/2) =1 (28)

AtN=2, y=+2 +1 %, =+2 -1 x, =1
The maximal gain k =3/ (J2_+1) ~1,21. The filtra-
tion equation can be expressed as:

(29)

~
— —

giving the evaluations l of the vector ﬂ,

. . in (18)

has the recurrent form:

1 - _ 4
— KnaC(yn - CT/’tna),
C'K’

K, =K = K2CCT K. w30
C'KC

=AMk, K2=AK_ A +K,,

Here the extrapolation of yn ino N steps may
be presented by:

y) = éTANin

The adaptation is based on the selection of the el-
ements of the matrix K; at every moment N, for ex-

ample , the selection of the minimized sum of residu-
als squared:
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r—1
¢(K§n) = Z[yn—k - yr13—r (r - k)]Z, (31)
k=0

where I =dim Zn.

The condition of notnegative definiteness should
be imposed on K§ . Thus the space of time, measured

back from the present moment, during which the meas-
urements are used effectively is regulated.

b. Adaptation of model coefficients
Let us resent formula (19) in the following way:

(32)

where Un - are perturbations with zero mean and

restricted dispersion and the following columns are in-
troduced

Here it is assumed that Yi are precisely measured

and ai coefficients are unknown. In some cases the
following representation may be known a priori.

a= Aaa&’
where -is the column-vector smaller than 3;
Am- is the familiar matrix.

The adaption filter in ref. [7] which provides &
estimations, can be expressed as:

nat Knyn (O_ain—l Tayn) = (E - KnynynT Aaa)aQY

Q>

a, =

1 (33)
T LYKy
where &n— is the estimation of a, E -isasingle

Kn = Kn—l - Kn—lynynT Kn

matrix ; Kn is the covariance error matrix of ain coef-
ficients of the order of ra .The algorithm outset is con-
ducted according to the first I’a measurements , where

r = dim ¢, in the correlation assumption of Ui .The

minimax approach is used after the adaptation of én

coefficients to the model. In this case we are dealing
with a combined adaptive-minimax method.
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AHHOTAIHUSA

PaccmaTpuBaeTcst BOIIpocC BIMSHMS Ha BUIUMYIO CTPYKTYPY M IBIKEHHUE TTOJIEH cepeOpHCTHIX 00JI1aKOB yCIIo-

BUH UX OcBemlcHHs. [10Ka3aHO, YTO MOJOXKCHUE IICHTPA SIPKOCTU OOJIAYHOTO IOJIS CBA3aHO HE C MOJOXKCHUEM
CorHIla, a ¢ KOHIEHTpaIuer 061adabIXx gacTull. OO0CHOBBIBACTCSIBAKHOCThYIETAIPPEKTOB3aTEHEHUSIHACTPYK-
TypyoOIa4HOTOTIONS.
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Abstract

The influence of the conditions of their illumination on the visible structure and motion of fields of silvery
clouds is considered. It is shown that the position of the brightness center of the cloud field is not related to the
position of the Sun, but to the concentration of cloud particles. The importance of taking into account the effects
of shading on the structure of the cloud field is substantiated.

KiroueBble ciioBa: cepedprcTeie obnaka, poToMeTpusi, Me3ocdepa, paccesHie CBETa, a3p030JIb, KOHICH-

Tpanus, 3hGHEKT 3aTCHEHUS.

Keywords: silver clouds, photometry, mesosphere, light scattering, aerosol, concentration, shading effects.

Bcé BenukomnenHoe pa3HooOpa3ue BHIOB, CBSI3aH-
HOE C TIPHCYTCTBHEM Ha Hebe Me3oc(epHbIX cepedpu-
cThix oOnakoB (manee — MCO), 00ycIOBICHO TpaHC-
(dopmarmeli comHeyHOTO M3ITydeHHs. Jloka3aHo, 9TO
cepeOpHucThie 00Jlaka CBETST 3a CUET pacCEesTHUS Tps-
MOTO COJIHEYHOTO H3JTy4eHHH, MaJaloIero Ha Me30-
chepy, a He H3IyYCHHUs NPOXOIAIIETO B He€ uepes

HIDKHHE CIIOM aTtMocdepbl (MHOTOKPAaTHO paccesiH-
HOTO).

B tabnunel nokasaHsl 3Ha4E€HHS BBICOT CIIOEB aT-
Mocdepsl HapsIMYH0 OcBeIIEHHBIX COIHIIEM B 3€HHUTE
(H) u B6ym3u ropuzonTa (h) Ipu pasmuYHBIX yIiax mo-
rpyxxenust ConHIta mox ropusoHr [1, 2, 5].

Tab6muma 1
Yucaennbie 3HayeHuss H u h B koH1Ie pa3HbIX BUAOB CyMepeK
Bun cymepek ITorpyxenue CosHua H, xm h, km
Konen rpakJaHCKHX cyMepeK -6° 51 12,7
KoHer HaBUTaIMOHHBIX -12° 140 38
KoHell acTpoHOMHYECKHX -19° 325 76

ATMocdepa 1 1o OKOHYaHHU CyMepeK U HaCTyII-
JICHUS HOYM YYacTBYET B PACCESIHHU COJHEYHOI'O CBe-
Tau B OCBEILICHUH 3€MHOM NoBepXHOCTHU. J[axke mocie
OKOHYAHUS aCTPOHOMHYECKHX CYMEpeK CJIOHM aTMo-
cdepsl Bbllie 76 KM B HalpaBIeHUHM Ha TOPU30HT U
BbIIIE 325 KM — B 3€HHUTE €LLIE OCBELIAIOTCS NPSIMBIMU
nyqamMu CoNHIA M HAaIpaBISIOT PAaCCESIHHBIA CBET K
3eMHOU nmoBepxHocTU. A 3HauuT MCO, pacnonarato-
HIMECS. Ha BBICOTE OKOJIO 83 KM M TOTJa MOTYT OCBe-
IIaThCSl MPSMBIM COJIHEYHBIM u3nydeHueM. [Ipasna,
pacronaratbcs OHH OYAyT IpeeNIbHO HU3KO HaJl TOPH-
30HTOM.

IIpu 3TOM aKTyasieH BOIIPOC O TOM, HA KAKOW MHU-
HUMAaJIbHOH BBICOTE OT 36MHOM ITOBEPXHOCTHU IIPOXOIAT
npsMele tyan CoJHITa, CIIOCOOHbBIE OCBELaTh CIOH Ce-
pebpucTbix 001akoB? TOYHBINH OTBET HAa TOT BOIPOC
3aTPYIQHUTEINICH, TIOCKOJIBKY TpeOyeT MpeaeabHO TOod-
HOTO y4éTa UX IOTJIOMIEHHs B aTMoc(epe, IOCKOIBKY
JUTMHA ONTHUYECKOTO IyTH TaKHX Jyded OyaeT MakcH-
MAaJIBHO BEJHKA.

Hawubonee neranpHO npobiema usnnoxeHa B QyH-
JaMeHTansHOM pabote Pozenbepra [4]. B Heii yuTeHo,
YTO IYTh CBETOBBIX JIy4Yeil pa3HBIX JJIMH BOJIH B aTMO-
cdepe He ogrHaKOB. KOpOTKOBOIHOBOE H3ITydeHHE TIO-
IJIONAETCs TOpa3fo CUiIbHEEe UIMHHOBOJIIHOBOTO, MIPHU-
YEM IVIaBHBIM areHTOM IMOTJIONICHHS BBICTYTIAIOT aTMO-
cdeprble aspozonu. IloaToMy KOpHIOp Xoda CHHe-
rOJyOBIX JIydell mpoxoauT BoIIe 20 KM, a OpaHKeBO-
KpacHBIX, HAaNPOTHB, HWXKe. [Ipn oTcyTCTBHN 3artblie-
HUS BO3yXa TOCIECIHUN MOXET OBITh Jake MeHee 10
kM. Takue BBICOTHI BIIOJIHE COIIOCTaBUMBI C YPOBHEM
BEpXHEH 4acTH KOHBEKTHBHBIX (TPO30BBIX) 00JIAKOB.

ITonTBepxeHHE STHX BBIBOJAOB B PA3TUUMIX
OKpacKu cepeOpUCThIX 00JIAKOB, pacoIaralouuxcs Ha
pa3HbIX yAaJeHUsX OT ropu3oHTa. Hanbomnee Bricokne
cepebpucteie obmaka (6omee 10°-15°) Bcerma
OKpaIlleHbl HEUTPATBLHO U JaXKe UMEIOT TOIy0OBaThIi
Ber. A obnaka, 6JM3 TOPU30HTA, UMEIOT OKPAacKy OT
XKEITOH 10 OpaHXKEBOH, UTO U 3aIleyaTieHO Ha CHIMKE

(puc.1).

Pucynox 1. — Cepebpucmuie obnaxa 19.06.2016, e. ll]enxoso (Mock.06x.)

Iomy4enslil BEIBOA BaXKE€H B TOM OTHOIIEHUH, UTO
MO3BOJISIET IOCTABUTh BONPOC O BIUSHUU HA BUAUMYIO
CTPYKTYpY  cepeOpHucThIX  00nakoB 3¢ QeKToB
3aTeHEeHUs, Kak oT coceaHux cinoéB MCO, Tak u ot
BBICOTHOI1 TporocepHoii 001a4HOCTH. DTOT BOIPOC B
HAay4HOI TUTEepaType noka He OCBEUIEH.

HUrak, cymectByeT Habop (usnueckux GakTopos,
OIPEAEIAIONINX YCIOBHS OCBELICHHUS CEepeOpUCTBIX
o6siakoB CoJHIEM, a, CIE0BaTENIbHO, U UX BHELIHUI
BUJI. 31€Ch UMEETCsl B BUIy, KaK BHIUMas CTPYKTypa
rojiel 00JIAYHOCTH, TaK M UX LIBETOBBIE OCOOEHHOCTH,
a KpOME TOr0 KOHTPAaCTHOCTb JeTajeld 0o0JayHoOro
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noist. PaccMoTpuM 3TH cooOpakeHusl.

[Ipu ananmse m300pakeHNH cepeOpPUCTHIX 00a-
KOB BO3HHKAET BONIPOC O TOM, KaK PAcIOJI0KEHBI COM-
HEYHbIE JIyYd B KAPTUHHOH II0cKOCTH. MHOrIa nona-
TafoT, YTO COJHEYHBIC JIy4d UIYT MapajulelbHO ApYyT
JIpYTY TOJ HAaKJIOHOM K TOPU3O0HTY JIO0 M IIOCHIE TIOITy-
HO4M.J meprneHAnKysIsIpHO TOPU30HTY B MOMEHT HC-
TUHHOHU MoyHoud. C TakoW MO3WUIUHU IBITAIOTCS 00b-
SCHUTh (OTOMETPHYECKYIO (SIPKOCTHYIO) CTPYKTYPY
cepeOpucThix obnakoB.IIpobiema Takoro nogxoxa 3a-
KJII0YaeTcsl B OTCYTCTBMHOOOCHOBAHMS yrila HAaKJIOHA

Pucynox 2 — Jlyyu Ey()bl, UWLTIOCIPUPYIOM PACX0O0UMOCHb COTHEYHbIX ydetif3].

Pacmionoxenue coTHEUHBIX JTy4el B peesnax cy-
MEpEYHOI'0 CerMeHTa JIOJKHO OTBEYaTh KapTHHE, MIPHU-
BeZI€HHON Ha pucyHke 3. Torga ontudeckuit HEHTp sp-
KOCTH 00Ja4HOTO MOoJIsA OYyJeT pacroyiaraTbCsi CTPOTO

Jyuyen.

C npyroil CTOpOHBI HAOMIONEHWS TIPHPOIBI U
CBETa CBUJIETENBCTBYIOT, YTO B COOTBETCTBHHU C IPHH-
LIUIIOM MEPCTIEKTHBBI COTHETHbIE JTyYH HE MOTYT UATH
napajulesibHO. B KapTUHHOH IMJIOCKOCTH OHM MOTYT
ObITb TONBKO pacxomsmmmuca. IloaTBepxaeHN-

€MITOMY CIIY)KHT pacHosioKeHue Jyueil byansl, oco-
6enHo ecnu CoHIE HAXOJUTCS BOJIM3U FOPU3OHTA, a
JIy4YH TSHYTCS BIUIOTH JIO 3€HUTA, KaK [MOKAa3aHO Ha PH-
CyHKe 2.

HaJl MCCTOM ITIOJIOXKCHUSA COJ'IHI_Ia o roOpu30HTOM B
TOM Cliydya€ €CJIM COACpKaHHUC adpo30Jid B obOnake
BCIOY OIWHAKOBO. 2910 B KOpPHE OTJIMNYacT ABa pac-
CMOTPCHHBIX IMOAXO0AA.

CyMepeyHBIiT cerMeHT

co

/

N
N\

ComHue

TOPH30HT

PucyHOK 3. — Cxemamuueckoe pacnojiodcenue CoJIHeYHblx ﬂy‘leﬁ 8 npe()eﬂax CyMepeuHoco ceamenma

JUisu3ydeHust BOIIpoca O XapakTepe BIIUSHUS
XOJla COJIHEUHBIX JIyuell Ha spkocTh noneit MCO Mbl
WCIIOJIb30BAJIM CEPUI0 CHUMKOB, HOJYYEHHBIX HEIO-
JIBIDKHOM KaMepol Ha NpOTSHKEHWH ofHOW Houw (5-6
ntonst 2006 rona). Ux aBropom 6611 B.Jl. BroBrnueHxo.
CHUMKH OBUTH CJIIeNaHbl B WHTEpBaJie BPEMEHH OT
00u58m pnexperHoro BpemeHH I[leTpomaBioBcka a0
02959m.

Jl1s1 KaXK[Ioro CHUMKaA BCAKUH pa3 ONpENeIsioch
ronokeane ConHma (KENTHI KpyKok). Pemenuio
9TON 3a7adll CIIOCOOCTBOBAJIO HAJIMYHE M300paKCHHUS
3BE3]1 HAa CHUMKaX (puc. 4-6). B OonbIMHCTBE CiiydaeB

nojoxxeHne CoJHIIA HE COOTBETCTBOBAIO 00JacTH
MaKCHMaJIbHOI sIpKOCTH cepedpHcThiX 00nakoB. Ha ce-
pPHH CHUMKOB 3aMETHO, YTO 00JIacTh HauOOIbIIEH sIp-
KOCTH CMeIlajlach C BOCTOKa Ha 3amaj] (YTo CBOM-
ctBeHHO JBkeHnio MCO). U TonbKo HEnpoJomKu-
TEeTbHOE BpEMs IMOJIOKEHHWE IEHTpa  SPKOCTH
o6mayHoro o 1 ConHIIa 1Mo a3uMyTy coBHagau. Ta-
KO XapakTep MOBEACHHS 00J1aCTH MaKCHUMAIILHOM SIp-
KOCTH 00JJaYHOTO TOJISI MOKET OBITH OOBICHEH TOIBKO
Pa3IHYISIMA B COACP KaHUH PACCEHUBAIOIIETO a3PO30IIs
B Pa3HBIX €T0 YacTsX.
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Pucynok 4.— Buo noas cepebpucmuix oonaxos u nonodcernue Connya 6 01.03

Pucynox 5.— Buo noas cepebpucmo. x «05ax06 u nonodicerue Connya 6 01.13

Pucynok 6.— Buo nousi cepebpucmuix oonaxos u nonodicenue Cornya 6 01.23

Takum 00pa3oM, Ha OCHOBaHHH aHajKM3a 00pado-
TaHHBIX JAHHBIX MOXKHO I0JIaraTh, YTO LIEHTPAMU SIp-
KOCTH TI0JIsl CEpeOpUCTBIX 00JIAKOB PACXOISIIUecs pa-
JIMaJIbHO COJTHEYHBIE JIyYH BBIIENISIOT 00JaCTH MaKCH-
MaJIbHOM KOHIEHTpanuu oOiayHoro asposons. He
HCKIJIIOYEHO, 4TO IEeHTP ApKocTH ot MCO Oynet coB-
najarh 10 a3uMyTy ¢ TosioxkeHneM CoJTHIA /It OJTHO-
POIHBIX TIONIeH cepeOpUCThIX obnakoB (ms ¢uépa).
MoxHO yTBepXkIaTh, 4To (poTOMeTpuuecKas CTPYK-
Typa nosneid MCO B nepByto ouepeab CBsi3aHa C HEOA-
HOPOJHOCTSIMH B pacHpe/ielICHUN KOHIIEHTPALH a3PO-
300151,

Oco0EHHOCTH X012 COJTHEYHBIX JTy4ueH, OCBEIaro-
mmx MCO, TO3BOJISIIOT MPEArnoJyiaraTh BO3MOXKHOE

Yuacrox weba,

NOACBEYEHHBIN CONHLEM

Habmoparens

MposiBIeHUE d3PPEKTOB 3aTCHEHHS B 00Ja4HON CTPYK-
type. ['eomeTpryeckoe 000CHOBaHHE STOMY MOKa3aHO
Ha pucyHke 7. 3xech qyun CoiHIA, IpOXOIAIINe Ha
YpOBHE BEPIIMH KyUeBbIX 00JIaKOB OTOPACHIBAIOT TEHE-
BYIO KapTuHY Ha ()OH OoJyiee BBICOKHX Me30C(HEpHBIX
obsiakoB. M Ha nene, camble BBICOKHE I'DO30BBIE 00-
JlaKka, MOTYT UMETh B YMEPEHHBIX IIHPOTAaX BEICOTY
BepxHe# wactu (HakoBaieH) mo 12-13 kmiomeTpoB.
[Ipu TakuxX BBHICOTAX COJIHEYHBIC JYYH, OCBEUIAIOIINE
Me3ocdepy, MOTYT YaCTHYHO SKPAaHUPOBATHCS BEpPXHEH
gacTei0 TponocepHsx o0makoB. Kpome Toro He cie-
JyeT 3a0BIBaTh U O BO3MOJKHOM B3aUMHOM 3aTCHCHUH
OJTHUX OOJIAYHBIX JeTaseil TpyTuMHu.

Cepebpuctie ofinaxa

—

Connue Hixe ropionTa
Ha b=16"

Pucynox 7. — K 803moorcnHocmu enuanus meresvix s¢pgpexmos na cmpykmypy MCO.
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Ecnu ygecTs, 4TO pa3Mepbl THITUYHBIX TPO30BBIX
00JIaKOB COCTaBJIIIOT AECATKH KHJIOMETPOB, TO U pa3-
Mepbl TEHEBHIX JeTaiel OyayT He MeHbIuMH. [Ipu
9TOM OHH OYIyT HE TOJIFKO BITOJTHE HAOJIIOMaeMBbl, HO
CMOTYT 3aMETHO BIHATH Ha CTPYKTYPY CEpPeOpPHCTBIX
oOmakoB. HaOmromarens 3amMeTHT B OOJIAUHOM IIOJIE

TEMHBIE YYaCTKH, KOTOPBIE MOTYT OBITH JIOXHO HHTEP-
NPETUPOBAHBI KaK JIEMEHTHI COOCTBEHHOH CTPYKTYPBI
Me30CcepHBIX cepeOpucThIX obmakoB. Kak mpumMepst
BISTHAA 3P PEKTOB 3aTCHEHIS Ha BH] TPOMOC(HEPHBIX,
a 3aTeM W CepeOpHUCTHIX OOJAKOB MPHUBEICHBI HILTIO-
crparm (puc.8, 9).

Pucynox 8. — ®omoepaguu meneit Ha ¢pone mponocghepruvix 0061aK08.

Ha cHuMKe BHIHO HACKOJBKO 3(PQEKTHI 3aTeHE-
HHSL MOTYT MCHATh BUIUMYIO CTPYKTYpY OOJa4HOrO
nouisi. HanpuMep, Ha 3HAYNTEIEHOM YAAICHUH OT 00b-
eKkTa HaOJIoJaTeNb YBUAWT B OOJAaKax CBETIHIC MO-
JIOCBHI, KOTOPHIX B (PM3UYECKOM CMBICIEC B 00JIagyHOM
nosie HeT. He uckitoueHo, 9yto moqo0HbIe 3 PeKTh Mo-
T'YT IPUCYTCTBOBATh ¥ Ha N300pakeHusix nosieit MCO.

C menplo uX moucka ObUT M3ydeH OONBIIOH 00BEM
n3obpaxennit MCO, TOy4eHHBIX aBTOPOM B CE30HBI
2013 - 2016 rogoB. OuH U3 IPUMEPOB pe3yIbTATAIIO-
HCKa MIPEACTABIICH Ha PUCYHKE 9.

Pucynox 9. — Bosmooicuvie a¢ghgpexmul 3amenenus Ha u300padicenusix noueil cepeobpucmoix 001aK08

AHanm3upys Takue H300paXXeHUs] MOXKHO cIIeNIaTh
BBIBOJI O TOM, YTO IPH JOCTaTOYHOHM YyHaIEHHOCTH
HaOJoaTens T 3kpana (1oJst cepeOpUCTHIX 00JIAKOB)
TEHEBBIE CTPYKTYPHI HA HEM XOTSA UX U TPYIHO OTAE-
JUTHh OT peaNbHON (U3MUYECKON CTPYKTYphI 00IauHO-
CTH BC€ )K€ NPUCYTCTBYIOT. [Ipexne Bcero, peub UAET
0 B3aMMHOM 3aT€HEHNN 00auHbIX AeTanei. Takum 00-
pa3oM, yu&€T BIUsHHS TeHEBBIX 3()(eKToB Ha (HOTOMET-
puueckyto u oouryto cTpykTypy noiaeidt MCO BaxkeH n
MCCIIEJIOBaHMS B 3TOM HallpaBJIEHUH CIEyeT IPoaoJl-
KUTh.
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AHHOTAN NS

PaccmaTpuBaeTcst ONbIT MPUMEHEHHSI METO/1a TAHOPAMHOTO MOHUTOPHHTA K M3YYEHHIO IIPUPOJIBI cepedpH-
cThiX 00sakoB. [IpuBomuTcs cnenudukaiys 000pyI0BaHUS HOOIIUN aHAIN3 TONYYCHHBIX JaHHBIX. OOOCHOBHI-
BaeTcs 3¢ (EeKTUBHOCT TPUMEHEHHUS METO/1a JUIS BBISIBICHHS TPONOC(HEPHOME30C()EpHBIX CBSI3CI.

Abstract

The experience of using the panoramic monitoring method to study the nature of silvery clouds is considered.
The specification of the equipment and the General analysis of the received data are given. The effectiveness of
the method for identifying tropospheric mesosphere bonds is substantiated.

KiroueBble cjioBa: Cepe6pI/ICTLIe 06na1<a, CHHOIITHUKA, MOp(i)OJ'IOFI/IiI, JUHaAMHKa, TrCHE3UC, HaHOpaMHLIfI MO-

HUTOPHUHT.

Keywords: noctilucent clouds, forecaster, morphology, dynamics, Genesis, panoramic monitoring.

CepeOpucTtbie obnaka, kKak arMochepHo-puznye-
CKUi ()EHOMEHITO-TIPE)KHEMY HAaXOMSTCA B IIGHTPE BHH-
MaHus uccnenoBateneil. UHTepec Kk X U3y4eHUIO IO-
JIOTpEeBAETCsl HE TOJIBKO COOOpaXKeHHUs HE TOJIBKO (yH-
JAMEHTAJIBHOTO, HO M ITPAaKTHYECKOTo xapakrepa.Ecim
BCIIOMHUTBHCTOPUIO HMX OTKPBITHS HMCTaHOBIICHUS
B3IJIS/IOB HA MX NPHUPONY, TO TPEUIOKEHNE paccMmar-
pHUBaTh UX KaK MapKepbl KIMMaTHYeCKUX M3MEHEHUH,
poXaaercss Kak BIOJIHE ecTecTBeHHoe. K m3ydeHuio
3TOTO CPAaBHUTENBHO «CBEXEro» AJsl HAyYHOTO aHa-
JIM3a SIBJICHUE MTPHUBJIEKAETCsl KOMIUIEKC Pa3IMYHbIX Me-
TOJIOB JMCTAaHIIMOHHOTO 30HAMPOBAHUS, KaK Ha3eM-
HOTO, TaK M KOCMHYecKoro O6a3upoBanusi. HoBbie BbI-
BOJBl O TEHE3WCe M OBOJIONMU OOJNAaYyHBIX MOJEH
0a3upyloTCsi Ha HWHTEPIPETALUH IOJy4aeMbIX HpH
9TOM JaHHBIX B PaMKaxX ITOCTOSIHHO OOHOBISIEMBIX U
YTOUHSEMBIX (PU3NYECKUX KOHLEIIUH, BKIFOYAIOIINX
(eHOMEH B 1IETIOYKY (PH3MKO-XMMHUUECKHX aTMocdep-
HBIX U aTMOC(EepHO-KOCMHYECKHX CcBs3eil [2-4, 6].

EnBa nu KTO yCOMHHMTCS, 4TO cepeOpHucThie 00-
JIaKa BIIEPBbIE B MAaCCOBOM KOJIMYECTBE IOSBIIINCH (1
OBUTH 3apEerHCTPUPOBAHBI CPa3y B HECKOJIBKUX CTpa-
Hax)B uroHe 1885 roma. D10 06CTOATENHCTBO JOCTOMHO
yaussieHus. C TeX mop cepeOprcThie 00JIaka peryJsip-
HOHAOJIOJAI0TCSI B JJOCTATOYHO BBICOKHMX IIHPOTAX
000uX MOJyIIapuil B OrPAaHUYEHHOM JUana3oHe Bpe-
MEHH Toma. DTO KpalHe pa3psDKeHHbBIE a’pO30JIbHBIC
00pa3oBaHMs, BO3HHUKAIOIINE B BEPXHEH YacTh Me30-
cdepsl MBUAMMBIE B IIyOokux cymepkax.Hanéxnee
BCET0 WX BBICOTHI OIPEAEIAIOT METOJOM JIMJApHOTO
3oHaupoBanus. [lo pesynbraraM TakuX SKCIIEPUMEH-
TOB HEMELKHMU Y4YEHBIMMOHH OLIEHUBArOTCA B 83.5

kM[1].

VYkpaieHue HOYHOTro Heba — cepedpucThie 00IaKa
MO>KHO HaOMI0IaTh ¢ KOHIIA Masi IO CePEMHBI aBIyCTa
(c MMKOM B WIOHE-HIOJIE)B CEBEPHOM IOJIYIIAPUH H C
KOHIIa HOSIOpA 1o (eBpayib B F0XKHOM HOJyIIApHH.
[5, 6] OGnacth UX Ha3eMHBIXHAOIIOACHHI OrpaHHYe-
Hamporamu oT 50 nmo 65 rpamycoB. OTMedeHbI
JIMIIB3MH30ANYECKUE CIydau HOSBICHHS CepPEeOPHUCTHIX
001aKOBB 00JIee HU3KHX IUPOTAX.

3HAYNTEIbHYIO IEHHOCTh NPH HA3€MHBIX HaO0JII0-
JEHHUAX TaKUX O00JIaKOB MMEeT MX MOHHUTOPHHI. Ero
JTAaHHBIE HY>KHBI JJI1 TOYHOTO MOHWMAaHHS MEXaHHU3Ma
IUPKYJIALUN 36MHOM aTMOC(ephbl WBIMSHUS HAa HEro
BHEIIHHUX MporeccoB. KpoMe Toro ectb 0CHOBaHHUSA 1O-
JlaraTh, YTO HEKOTOPBIE TPOTIOC(HEPHBIE MPOIECCH MO-
T'YT BJIMATH HAa COCTOSIHUE Me30C(Eepsl U NMPHUBOJIUTH K
00pa3oBaHMIO B HEH ToJIei cepeOpHCThIX 001aKoB. DTy
KOHIIENITyaJbHYI0 Ujeto pa3BuBaioT B Cepepo-Kazax-
CTAaHCKOM TOCYAApCTBEHHOM YHHBEPCHUTETE, TIE, B
YaCTHOCTH, ITPOBOASATCS CHCTEMaTHYECKHe Haluoze-
HUSl CYMEPEYHOTO CETMEHTa C IeNbI0 yCTAaHOBJIECHUS
(hakTa HamMUMs cepeOPUCTHIX 00IAKOB M PETUCTPAITUS
nxmu3obpaxkeHuit [5, 7]. Taxkoi moaxom M3BECTEH Kak
cuHONTHYeCKNH aHann3. OH SBIsSETCS HE TONBKO ca-
MBIM MEPBUYHBIM M HEOOXOIUMBIM, HO U TPOAYKTHB-
HBIM METOJIOM, MOCKOJIBKY CHHONTHKA CEepeOpHCTHIX
00JTaKOB TECHO CBf3aHA C PEIICHHEM IPOOIeMBI KX
MIPOUCXOKACHUSL.

TUITMYHO CUHONTHYECKHE HAOJIIOJEHUSI IPOBO-
JSTCd MHCTPYMEHTAJIbHO C MCHOJIb30BAHUEM COBpE-
MEHHBIX IHUMPOBBIX (QoTokamep. OgHako, Ha 3TOM
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ITyTH €CTh MpobieMbl. Bo-niepBhIX, M100as kamepa puk-
CHUPYET CpaBHUTEIILHO HEOOJBITYIO YacTh Heba, Torma
KaK IT0JISl CepeOPHCTHIX 00JIaKOB HEPEIKO MOTYT OXBa-
TBHIBATh ITOYTH ITOJIOBHHY TOPH30HTA. BO-BTOpHIX, Ka-
Mepbl B OOJIBIINHCTBE CIydacB TPEOYIOT MPUCYTCTBUSL
HabOmromaTens. PagukansHO OBBICUTH A (EKTHUBHOCTD

CHHOIITHYECKNX HAOJIOICHUI MOKHO TI0 HaIlleMy MHe-
HUIO 32 CUET BHEAPEHUS B MPAKTHKY HAOIIOACHUM Ma-
HOPAaMHBIX KaMep C BBICOKOH UYyBCTBHTEIHHOCTEHIO.
Hame wnccnenoBanmne 6a3upoBanoch Ha MPUMEHCHHU
CICIHANBHO  MOJOOpaHHOTO  OOOpYHOBaHUS — —
IPxamepsr momemn ArecontAV40185DN-HB (puc.1).
E€ paboune mapamerps! npuBeeHs! B (Tabnuie 1).

A

A v aaran W m s

Pucynox 1. Bnewnuii 6uolP-xamepviArecontAV40185DN-HB

Tab6numna 1.

IMTapametpsr kamepsl Arecont-AV40185DN-HB

Jatunk u300paxeHus
DOKYCHOE pacCTOSHUE 7,2 MM
VYron 0630pa 180° mo ropu3oHTaIN

e (.42 moxc npu F2,4;

4xCMOS 1/2,3" 10 Mn (3648x2752 x4)

YyBCTBUTEIBLHOCTh e 0,02 110KC B HOYHOM peKuMe

e 0.21 mroxc npu F2,4 B pesxume JleHb
BuneoctanaapTsl H.264, Motion JPEG, 21 rpamaius kauectsa g0 50 Mout/c
Paspemenue Makc. 14592x2752 cymmapHO ¢ 4 ceHCOpOB

YacToTa kaapoB

I'aGapurtsl, Macca

Baxneilinieil oTMYNTENBHON YEPTOM KaMephl sAB-
nsieTcst e€ cmocoOHOCTh paboTaTh HOYBIO B YCIIOBHSX
HU3KOM ocBemEnHOCTH (0.02 JTFOKCAa) U MaKCUMAJIBHO
Oonpmoe moste 3peHus. [laHopaMHBII MOHUTOPUHT TIO-
e cepeOpUCThIX 0071aKoB B ce30H 2017 ro10B MpoBo-
muicst B Llentpe Actpodusmueckux MccnemoBanuit
(O6cepBatopun) CeBepo-Kazaxcranckoro rocynmap-

ot 1.5 fps mpu 14592%2752 no 6,5 fps pu 7296x1376
175x166 MM, kynon P140x87 mm; 1,75 kr

CTBEHHOTO YHUBepcHUTeTa.3aech BOIM3M 31aHus o0cep-
BAaTOPHM YCTAHOBJICHA cHenuanbHas 18-Tu merpoBas
CTalbHas MauTa, Ha BEpILIMHE, KOTOPOH YKperuieHa
HaOmonarensHass cucrema. (puc. 2)Brpicota MauTh
I03BOJISIET HAOMIONaTh HEOO OT 3amaja JI0 BOCTOKA 110
a3UMYTaIBHON NPOTSHKEHHOCTH Oe3 momex. Madra u
Kamepa yCTaHOBJIEHBI TakK, YTO HallpaBJICHUE Ha CeBEP
TIPUXOJUTCS HA LEHTP N300pakeHHUS.
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Pucynox 2. Buo na xynon Obcepsamopuu u maymy 058 MOHUMOPUH2A CepeOPUCmbIX 001aK08.

B ce3on wurons-utoist B 2017 romaHaOtocHUS
MPOU3BOIMWINCE B nepuox ¢ 5 mo 30 mrona.Buaeosa-
MUCh M300paKEHHsS CYMEPEYHOrO CETMEHTa BeJlach
KaXIyI0 SICHYI0 HOYb, HO CepeOpHUCThic 00iaka ObLIH
OTMEUEHBI TOJILKO B MATHh AaT. [lapaiiensHo BEIHCh
BU3yalbHbIe HAOIOICHUS 00JIAUHBIX MOJICH 1 UX PErH-
cTpauus U(GPOBBIMH KamMepaMu. BaKHO OTMETHTH,
YTO Y4yBCTBHTEIHLHOCTh MAHOPAMHOM CHCTEMBI OKa3a-
Jach OCTATOYHO BBICOKOM. BO BCex ciiydasix BU3yalib-
HOTO 0OHAPYKEHHS CepEOPUCTHIX MOJIeH NX U300paxe-
HUSI OTMEUYCHO U Ha BUCO3AIIUCAX.

Camble sipKkHe M NPOTSHKEHHBIE OOJaYHBIE MOJIS
HaOro1aMch B HOUb ¢ 19 Ha 20 urons. ChéMka Hava-
nack B 23:05:32 u mpomomxkanach B Te4eHHE 6 da-
coB.Bu/ie03amuch BIIOCICICTBHHM BU3yalbHO H3y4eHA-
ABYMsI Ha6HIOI[aTeH§IMI/I C ILICJIBIO BBISIBIICHUA MOp(l)O-
JIOTUYECKUX XapaKTePUCTHK 00JIAKOB U 0COOCHHOCTEH
UX JBIKCHUS. AHATU3 MPOBOIUICS B 3aTEMHEHHOM
MOMEIICHUH Ha OoibmIoM 3kpaHe. [lepBoe mosiBiIeHUE

cepeOpucThIX 001aKkoB 0oTMedeHO Ha 40 MUHYTE BUEO-
3anucH, B 23 yaca 45 MmunyT. [Ipu 3TOM BU3yallbHO Ce-
peOpucThie OOsaka OBLIM 3aMEUCHBI HA 3 MUHYTHI
panbie. HeOombIioe pacxoxIeHHEe MOXKHO OOBICHUTh
pa3iu4reM B KOHTPACTHOW YyBCTBUTEIBHOCTH TJa3a U
HCTIOJB3YeMOro pubopa.

DBOMIONHUS 00JIAYHOTO TOJIS TIPOCIICKUBACTCS Ha
BHJCO3AITICH B TedeHHe 4YeThIpéx dacos.llocnmemona-
TETBHO MEHSIACh UX SIPKOCTh M CTPyKTypa. Hanbob-
mieii sspkoctu obiaka gocturau B 00:23, a ucaesnu u3
BuguMocTd B 04:25, Korjja CyMepevHbIil CEeTMEHT CTall
OYCHb SIPKAM 0] BJIHSHAEM OCBEIICHUS aTMOCHEpHhI
Counriem. [TonyueHHble H300pakeHUs COMEpIKAT 3HA-
YUTEJIbHBIA 00BEM moJie3HON mH(opMaru. Tak Ha
CHMMKAax BOJIM3M MaKCUMAJIbHON SPKOCTH O0JIAYHOTO
IIOJIS1 YBEPEHHO BHUIHA CTPYKTypa obmauHocTu. Ha pu-
CyHKe 3 puBeI€H YBEIMYCHHBIN (hparMeHT n3oopaxe-
HUS, TAC B CEBEpO-3allaJHOM HAIPAaBICHUU BBIIEIS-
FOTCSI BOJTHOBBIC M IMHEHHBIE (ITOJIOCKI) 00pa30BaHMUS.

Pucynox 3. Boanogvle u nunelinble CmpyKmypul 8 noje cepebpucmoix 061axo6 8 momenm epemeru 23:40.
Dpazcmenm u300paxtcenus yeeauyen.
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N3ydyeHne maHOpaMHBIX 3amUced W300paskeHUi
moJiet cepeOPUCTHIX 00JIAKOBITO3BOJIHIIO, B YACTHOCTH,
BBISIBUTH XapaKTep M3MEHEHHs MX OOIIel MpoTsHKeH-
HOCTH TI0 a3UMYTY C TEUCHHEM BpeMeHH. J[ist aToro mc-
MIOJIB30BAJICSI METOJ] MaCIITAOMPOBaHMs KapTHHEL Pe-
3yJBTaTHI MIPEICTaBICHEI Ha Ipaduke (puc. 4.), T1e 1o
TOPHU30HTAILHOM OCH OTMEYEHBI MOMEHTBI BpEMEHH, a

120

10 BEPTUKAIBHON — YIoBasl NPOTSHKEHHOCTh 00Jad-
HOTO MOJIA B rpagycax. X0opomo BUAHO MIIABHOE yMEHb-
IIEHHE Aa3UMYTalbHON NPOTHKEHHOCTH OOJIAYHOTO
TIOJISL CO BPEMEHEM, OT MOMEHTA IOSBIICHUS 00JIaKOB
J10 UICTUHHOW noayHouH. [Tociie mosyHoUn NpoTsKEH-
HOCTH 00JIaYHOTO TTOJIs BO3pacTana.
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Pucynox 4. I'pagpux usmenenus azumymanbHoti npomsANCEHHOCMU 00IAUHO20 NOJIA 8 2padycax (0cb y) om
epemenu (0cb X) ¢ NOTUHOMUATLHOU ANNPOKCUMAYUEU.

Ha rpaduke kpoMe 1ojokeHHs OTASIBHBIX TOUEK
U3MEPEHUANOKA3aHATIONMHOMHANBHAS  AlNPOKCHMa-
OUH MOBEJICHHSA HCCIENYEMOH BEIHYUHBI. XOpollee
COOTBETCTBUE ANNPOKCHMAIMUIIONINHOMOM  BTOPOH
CTENECHUIaHHBIXU3MEPEHNI 04eBUIHO. Takoil pe3yib-
TaT CBUETENBCTBYET O TOM, YTO BEJIMYMHA IPOTAKEH-
HOCTH 00JIAYHOTO TIOJISI OIIPEIEeNSAIACh TOJIBKO ITOI0XKe-
HueMm CoJHIA MoJ TOPU30HTOM. TO €CTh TOBOPHUTH O
ObICTpOMOOpPA30BaHNM HJIM HCUE3HOBEHHHU cepedpu-
CTBIX O0OJIAaKOB BO BpeMs HAONIOJCHHS HE MPHUXO-
murcs. MICKIIToueHHeM MOXKET OBITh MOCHEIHHUI JTall
HaOJIOZEHNs, KOT/Ia BO3MOXKHO NPOMCXOAMIO Paspy-

C 3THM LUKIOHOM CBSI3aHBI PA3BUTHIC XOJOJHBIC
(pOHTHI. A B BOCTOYHOH 4acTH CEKTOpa, B HaIlpaBJie-
Hun Cypryr — HopuibCk HpHUCYTCTBYIOT T'PO30BBIE

HIeHne cepeOpUCThIX 00makoB. Takoi pe3ynbTaT ABIA-
€Tcsl MOXKHO MPU3HATh HOBBIM. OH CBHAETENLCTBYET U
0 TIEPCHEKTUBHOCTH MPUMEHIEMOH METOIMKHU U ara-
paTypsl A1 W3y4YEeHNUs SBOJIIOINH TTOJIEH cepeOpHUCTHIX
00JIaKOB B MaKCHMaJbHO IIMPOKOM MaciuTade Ipo-
CTpPaHCTBA.

B xauecTBe npuMepa NpUBOAUM KapTy Pa3BUTUS
MeTeornporeccoB B HOUb ¢ 19 Ha 20 utons. Ha pucynke
5 BBIJICJIEH TOT CEKTOP MPOCTPAHCTBA B Mpejenax Ko-
TOPOTO HAOJIIOJATUCH CePEeOPUCThIC 00JIaka. 3aMeTHO,
YTO B IIEHTpPE 3TOH 00JacTH pacrosiarajcs MOIIHBINA
OUKJIOH, TIepeMEIaBIINNCs yepe3 Y paabCcKuil XpeOeT.
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yenuem 06aacmu, OOCMYRHOU HAUWUM HAOTI0OEHUAM

odarn. Takum o0Opa3oM, He CIlydallHO B 3Ty HOYb
HaOJII0JaMCh TOIsL CepeOpUCTBIX 00JIAKOB — COCTOSI-
HHE Tporocgepsl CriocoOCTBOBAIO UX 00pa30BaHUIO.
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Ecnu ydects, 4TO Mpex/ie Takue BBIBOJBI MOXKHO
OBUTO MONYYUTH JIHIIb HNPUONMKEHHO HA OCHOBAaHUHU
CHIMKOB OJHOHM KamepoH, niw, 6a3upysach Ha KOCMU-
YECKUX JaHHBIX, TO HCIIOJIb30BAHHBIM METO]] TAHOPaM-
HBIX HaOJIOACHUH TpHoOpeTaeT 0co0yro IEHHOCTb.
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KOMIIBIOTEPHO-MY3bIKAJIBHOE MOJEJIMPOBAHUE
KAK 3AJTAYA MY3BbIKAJIbHON HHO®OPMATUKHA HAIIIUX JTHEX (PA3/EJ 1)
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COMPUTER MUSICAL MODELING AS A PROBLEM
OF MODERN MUSICAL INFORMATIC (PART 1)
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B crathe KpaTKO NpEACTaBJICHA TCXHOJIOTUYECKAsA JIMHUA KOMIBIOTECPHO-MY3BIKaJIbHOTO MOJACINPOBAHUS,
BKJIrOYaromas CHHTE3, 06pa60T1<y 1 aHAJIU3 OJHO- U MHOT'OT'OJIOCHBIX 3ByHHOCTeﬁ, TOJIy4a€MbIX HAa OCHOBE KOM-

HI)IOTepHLIX 3KCHepI/IMeHTOB.
Abstract

Technological line of computer-musical modeling is short presented, given line contains synthesis treatment
and analysis mono- and many-voiced samples by means of computer experiments.

KiroueBble cioBa: KOMIBIOTEPHO-MY3bIKaJIbHOC MOJACITIMPOBAHUC, KOHBEPTALUA YHUCCII B aKyCTHUICCKUEC Ya-
CTOTBI, MY3bIKQJIbHO-aKyCTUYECKAasA MOJIC€JIb, MY3bIKAJIbHO-CTAaTUCTHYCCKAA MOJACIIb

Keywords: computer-musical modelling, transformation of the numbers for the acoustic frequency, musical

acoustic model, musical statistic model

B mepBom pasnene npennaraeMoil paboThl mpe-
CTaBJICHBl HEKOTOPHIE TIOJOXKEHUS, OObECITUHEHHBIE
ujieei KOMITBIOTEPHOTO MOACIHPOBAHUS B 00IACTH MY-
3bIKaJIbHOW HayKd. [laHHBIA BHJI MOJEIHUPOBAHUS OC-
HOBBIBACTCS Ha JBYX 0a30BBIX aBTOPCKHX KOMITBIOTEP-
HBIX MOJIEJSIX: MY3bIKaJbHO-aKyCTHUECKOH U MY3BbI-
KaJIbHO-CTaTUCTUYECKOM, 00Opasymmx
TEXHOJIOTHUECKYIO JIMHUIO KOMIIbIOTEPHO-MY3bIKaJIb-
Horo monenupoBanus (KMM) [4].

Texnonornueckas nuausg KMM sBisieTcst oJJHOH
13 COBPEMEHHBIX MYy3bIKaIbHO-HH()OPMAI[HOHHBIX TEX-
Hoyoruit. OHa BKITIOYAET CIICAYIOIINE ITaIIbL:

1) cunmes My3bIKATBHOTO CUTHAJIA,

2) 06pabomky My3bIKAIILHOTO CUTHAIA;

3) ananus XapakTepUCTHK CHHTE3MPOBAHHOTO U
00pabOTaHHOTO CUTHAJIA.

[Monm TepMHHOM «MY3BIKATbHBIN CUTHAI» MBI IO-
HHUMaeM pa3indHble BUABI MY3bIKaIbHONW HH(MOpMa-
1M, 00JTaIAfoNUe CIEAYIONUMH 0COOCHHOCTSIMH
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— CBOWCTBOM OTPa)KCHHUS CHENU(PHIECKUM MY3bI-
KaJIbHBIM SI3BIKOM SIBIICHHH CaMOOPTaHHU3AH B KOM-
MBIOTEPHBIX MOJEIISIX PA3INYHBIX IPUPOAHBIX U COLH-
ANBHBIX CHUCTEM, €CIIH MMEETCs CII0Co0 TpaHC(opma-
IIMH PE3YJIbTATOB KOMIBIOTEPHOTO MOJCIUPOBAHHS B
MY3bIKaJIbHBIN SI3BIK;

— CBOIMCTBOM CaMOOpraHU3al1H, CIOCOOHBIM ITPO-
SBJIATH Ce0sl Ha Pa3IMYHBIX MacIITaOHBIX (IPOCTpaH-
CTBEHHO — BPEMEHHBIX) ypoBHsX. [loaToMy onHON 13
OCHOBHBIX 3a1au TexHosiorun KMM sBnsiercst mouck
3aKOHOB CaMOOpPIraHU3alUM MY3bIKaIbHOH HH(OpMa-
1012078

Oman cunmesa OCHOBaH Ha pa3pabOTaHHOW HAMH
KIaccu(uKay MY3BIKaIbHBIX cHUTHANOB [4]. Taxk,
MOXHO OMNPEAEIUTh TPH KJIacCa MY3bIKAJIBHBIX CHI'HA-
n0B. [TepBrIit U3 HUX — MoOdenbHblll cuenan. OH hopMu-
pyeTcst B BUIe HEKOTOPOH (DyHKIMOHATIBHOW 3aBUCH-
MOCTH, KOTOpasi peajn3yercs B KOMIBIOTEPHOH IIpo-
rpaMmMe Ha OJHOM U3 A3BIKOB MPOrpaMMHUPOBAHUA U
MpeJCTaBisieT co00H psi uncen. [y Toro 4ro0bl 3TOT
CHTHaJ 3a3Byd4all, ero HeoOXOoIUMO NpeoOpa3oBaTh B
Kakoi-mi00 mMy3bikaibHbINA Gopmat. Cam 10 cebe Mo-
JIeNbHBII CUTHAJ HE IIOPOKIACT MY3bIKaJIbHOIO 3ByYa-
HUSL.

Ko BTOpOMY Knaccy My3bIKaJIbHBIX CHT'HAJIOB OT-
HOCHUTCSI Komnvlomephulli cuenar. OH, B OTIHYIHE OT
MOJICTIBHOTO CHTHaNa, INPECTABISET MY3bIKAJIbHYIO
nH(popManuio, 3aUKCHPOBAHHYIO Ha JUCKE KOMIIBIO-
Tepa B (hopmMaTe MUIU- WM BOJHOBOTO (aiina.

Jluamna3oH BO3MOXHOCTEH KOMIIBIOTEPHOTO CHT-
Hajla MO CpaBHCHHUIO C MOJCJIbHBIM SABJIACTCA 3HAYU-
TenapHO Oonee obmmpHBIM. K mpumepy, nporpamma —
My3bIKaIbHBIN peaaktop Sound Forge mo3Bomsier mo-
JIYYUTh KOMIIBIOTCPHOC 3BYYaHUEC C TECPEMECHHBIM
TeMOpOM (OT OJTHOTO /IO YETHIPEX T'OJIOCOB, HA OCHOBE
BCTPOEHHOTO IPOrpaMMHOT0 cuHTe3aTopa). K kKomib-
IOTEPHOMY CHUTHAJIy MOXXHO OTHECTH W MHUIU-(ailisl,
KOTOpBIE JIETKO OTOOpaskaroTCsi B BOITHOBOH (popmar.

[Tpumepom paccmarpuBaeMoro Kiacca My3bl-
KJIbHOH WH(OPMAIMU SIBISIOTCS KOMIBIOTEPHBIC
3BYYHOCTH, CO3/1aBacMble aBTOPOM CTaTbU H NOJY4HB-
11e HAMMEHOBAaHUE «MATEMATUYECKOM My3bIKU». JlaH-
Hasl My3bIKa, IPOUCXOXK/IEHHE U aHAIIM3 KOTOPOH pac-
cMoTpeHH!I B [4] u apyrux paboTtax aBTopa, IpeAcTaB-
nsieT co00il 03BYUYEHHBIE PE3yJIbTATHI, MTOJIyYCHHbBIE B
pe3yJibTaTe KOMIIBIOTEPHOIO MOJICTMPOBAHUST HEKOTO-
PBIX CBOWCTB, MPUCYIIUX HEIMHEHHON NMHAMHYECKON
cucreme. OCHOBHOE OTJIMYME KOMIIBIOTEPHOTO Kilacca
CHTHAJIOB OT MOJIEJIFHOTO KJacca COCTOMT MMEHHO B
TOM, YTO JaHHbIE CHUTHANBI CIIOCOOHBI CO3/1aBaTh pe-
IbHOE MY3BIKAILHOE 3BYYaHHE, XOTS U OPOXKAEHHOE
KOMITBIOTEPOM.

KomnbroTepHbIil CUTHAN CUHTE3UPYETCS TpeMs
criocobamu. [TepBbIii 13 HUX COCTOUT B MCTIOJIL30BaHNT
MIPOTPAMMHOTO CHHTE3aTopa Ha 06a3e Kakoi-1mubo mpo-
TpaMMbl — MY3BIKaJILHOTO pefakTopa. Bropoit crioco6
IMMOJIYY€HHUA CUTHAJIa COCTOUT B IPUMEHCHHNHU OIICpalluu
«OTIIEYaTKH KIIABHII», PeaM3yeMoil OOJIbIIMHCTBOM
MpOrpaMM — MY3BIKJIBHBIX peakTopoB. Tperuii cro-
co0 npezcTaBisieT cO00 CHHTE3 IPUMEPOB aBTOPCKOM
MaTeMaTHYeCKON MY3BIKH ITyTEM ITPOBEJCHUS YHCIICH-

HBIX 9KCTIGpUMEHTOB Ha OCHOBE NEpBOH (M3 JABYX) aB-
TOPCKOW KOMITBIOTEPHOW MOJENU — MY3bIKANbHO-AKY-
cmuuecxoit (MARC).

Tperuil KjacC My3bIKAJIIBHBIX CUTHAJIOB — peaib-
HblIl CUSHA, VA 3aIIACh PEaTbHOTO KUBOTO HUCIIOIHE-
HUS (BOKana, GOPTEMbIHHON UTPHI, CHM(pOHUIECKOTO
opKecTpa  T.1.).

Oman 0b6pabomkuy COCTOUT B IPUMEHEHUH BTOPOI
aBTOPCKOM KOMIIBIOTEPHON MOJENH — M)3bIKATbHO-
emamucmuyeckor (MQS). K Hacrosmemy BpeMeHH
MIOJITOTOBJICHO TP BEPCHM MOJIENH, pa3padaThiBaeTCs
yeTBepTas Bepcusl.

Koneunas niens smana ananuza xapaxmepucmux
MY3bIKANbHBIX CUSHANI08 — PACKPBITHE MHOTOMEPHOMH
XYIOKECTBEHHONW MPUPOJBI MY3BIKaJIbHOTO ITPOHU3BE-
JCHUS, TIPOSIBIISIONIEH ce0s B MHOJKECTBEHHOCTH HC-
TIOJTHUTEIBCKAX TPAKTOBOK. OCTETHYECKUH CMBICIT
Ka)XJOW HMHTEpIIpeTanuy, oOpa3Hble OTTEHKH, Apama-
TypTUYECKHEe PelIeHUs, «HCIIOJHUTEIbCKIE HAaKJIOHe-
HUS» K ONpEAENICHHOMY SMOLMOHAIBHOMY CTpOIO,
YKaHPOBOMY XapakTepy MOT'YT OBITh HCCIIEJIOBaHbI Ha
OCHOBE NPHMEHEHHUs] pacCMaTpUBaeMOW KOMIBIOTEp-
HOW METOAMKH (TIPH 3TOM CIIeAyeT IPUHATH BO BHUMA-
HHeE, YTO peIIeHHe MoJo0OHOH 3aJadn BO Beell ee moi-
HOTE JOCTYIIHO JIUIIb UCKIIOYUTETLHO MOIITHOMY KOM-
MBIOTEPY).

TepMHH «HCTIOTHUTENHCKOE HAKIIOHEHNE) BBEICH
B KHHTe npodeccopa MocKoBCKoi# koHCepBaTOpru M.
C. CkpebroBoit-OunaToBoii «DakTypa B My3bIKE»: 3TO
«u30upaemast My3bIKaHTOM KOHKpPETHAs UCTIOJIHUTEIb-
CKasl peayu3alfis ’KaHPOBOTO XapakTepa TeMaTU3May B
MY3bIKQIbHOM TIPOM3BeIeHHH [2, c. 245]. 1o anamorun
MOYKHO TOBOPHUTH 00 IMOIIHOHAIBHBIX, JpaMaTypruye-
CKUX «HMCIIOJTHUTENbCKUX HAaKJIOHEHHUAX» KaK 00 MH/HU-
BUAYaJIFHOM BBIOOpE HCIOJHUTENIEM XapakTepa My-
3BIKH.

Paccmorpum  Oonee moapoOGHO  Bompoc:
HMMEHHO PO’K/IAeTCsl MaTeMaTH4YecKasi My3bIKa?

B o6ummpHOM crieKTpe cOBpeMEHHOMH 3JIeKTpoaKy-
CTHYECKON MY3BbIKH 3HAUUTENIbHAs POJIb NIPUHAIICKUT
My3bIKe KoMIbIoTepHOH. CoriacHo KiaccuduKaimy,
NpUBEACHHOH B [3], 3TO — My3bIKa, KOTOpas TeHepUpy-
€TCs YUCTO KOMIBIOTEPHBIMHE cpeacTBamMu. OHaKO Cy-
IIECTBYET ¥ MHOM MOAXO/: KOMITbIOTEP CTAHOBUTCS MY-
3BIKAIEHBIM COaBTOPOM KOMITO3UTOpa. B manHOM city-
yae pedb UAET O TaK HA3bIBAEMON alrOpUTMHUYECKON
MY3bIKE, KOTOpasi MPeJCTaBIIsieT COO0H My3bIKaIbHBII
pe3yabTaT HEKOTOPOT0 KOMIIBIOTEPHOTO aIrOpUTMA.
IlepBeM B Poccun, KTO OCylIecTBUN MOCTPOEHHUE MO-
JOOHOTO MY3BIKJIBHOTO alrOPUTMA, OBUT HAIl BBIJA0-
mmiicst cooreyectBeHHUK P. 3apumnos [1]. Wckmroun-
TEJIbHO Ba)XKHAsl POJIb MPUHAIEKHUT KOMIIO3ZHTOPY C
mupoBbIM uMeHeM . KceHakucy; vcnonb3ys uieu
TEOPHH BEPOSTHOCTEH M TEOPHH UTP (HAIpUMeEp, TeHe-
panusi cydaiHbIX YMCEN), OH CO3JIal IENbIi MaHTEeOH
ApKkux npomsseneHnid. OcHoBHBIE naen Kcenakuca n3-
JIo’KeHbI B KHUTE «Dopmanu3zoBaHHas My3bIkay [5].

KoMIbploTepHBIll aJITOPUTM MOXKET CTPOUTHCS B
BHUJE HEKOTOPOH «HEU3MEHAEMOW» KOHCTPYKIIMHY,
yIpaBJIeHHE KOTOPOH OrpaHM4YMBAETCS, K IPHUMEPY,
JIUIIb 3BYKOBBICOTHOCTBIO, CKOPOCTBIO BOCIIPOU3BEIE-
HUS ¥ BO3MOXKHOCTBIO «II€PECTAHOBKI» UCIOTHIEMBIX
anemMenToB. [logoOHast KOHCTPYKLMSI NpENCTaBIsIeT

KakK
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JIUIITb OTPaHWICHHBIN MTPOCTOP JIJISI TBOPUYECKOU haHTa-
3UH KOMITO3UTOPA.

3HauUNTENbHO OO0JIEE CIOXKHBIM SIBISETCSA alro-
PUTM, HOIMYCKAIOMIUKA BO3MOXXHOCTh BapHAIINU CO CTO-
POHBI MY3BIKaHTa (CHCTEMHOTO NPOTPAMMUCTA WIIH
TIOJIB30BAaTEI). B TaHHOM ciTydae Ha CIIeHY BBICTYTIaeT
KOMITBIOTE€pHAs aJITOPUTMHYECKasi HHTEPaKTHBHAS MY-
3bika [3, 5]. OHa, B CBOIO Ouepe/lb, MOXKET OBITh CIICII-
CTBHEM HEKOTOPBIX TEOPETHKO-BEPOSITHOCTHBIX MOJIE-
nen.

OnHaKo B OCHOBY MAIIMHHOTO aJITOPUTMa MOKET
OBITH TIOJIOKEH W MHOM IIPOIecC, OTAMYAIONIMHCS 10~
CTaTOYHO JKECTKOH IeTepMHHHUPOBAHHOCTHIO. [1om06-
HBIH MIpoIIecC OIpeaessieT TeHEPAIHIO U SBOJTIOIIUIO aB-
TOPCKOW MaTEMaTHYECKON MY3bIKH.

Kak yxe ToBOpHMIIOCH BBIIIE, aBTOPOM pa3pado-
TaHa My3bIKaJIbHO-aKycTHIeckas moaenb MARC, oqna
U3 3a/1a4 KOTOPOH — HCCIIEAOBAHHE TPOIIEcCca B3aNMO-
JIEHCTBUS U3IIy4eHMs U BelecTBa. Mozelb ONuceBacT
ABOJIIOLUIO Pa3peXEHHBIX IJIAHETHBIX arMocdep Imoj
BO3ACHUCTBHEM [UIMHHOBOJIHOBOTO H3JIyueHHs (Bepx-
Hs1s1 cTparocdepa 3emin; atmochepa Mapca) [4].

My3bIKanbHO-aKyCTHYECKast MOJICNIb OCHOBAaHA Ha
cucTteMe Tpex (B HACTOsIIee BpeMs — IIECTH) ypaBHE-
HUM B YacTHBIX TPOHM3BOIHBIX, OMHCHIBAIOUINX IIPO-
necchl udy3un; BBeICHIE TepeMeHHBIX K03 duiu-
€HTOB TYpOYJICHTHOTO OOMEHA TEPEBOAMUT HCXOIHEIC
ypaBHEHHS B KJacC KBa3WIMHEWHBIX. OgHAKO ydYeT
MPOIIECCOB TOTJIOMICHUS W M3IyYeHUS, TpeICTaBICH-
HBIX CYIIECTBEHHO HEIWHEWHBIMH (IKCIIOHEHIIHAb-
HBIMH) QYHKIUSAMH, elie OoJiee yClIoxKHAeT 3aaaqy. Pe-
aJIbHO MBI UMEEM JIENI0 C CUCTEMOi TpeX (WM IIeCTH)
HEJIMHEHHBIX ypaBHEHHH, CBSA3aHHBIX IPaBBIMH 4a-
CTSIMHU; KOMITBIOTEPHOE MOJICIMPOBAHUE — MpaKTHYe-
CKHU €IMHCTBEHHBIH CII0CO0 HCCIeI0BaHMUs CBONHCTB O~
JIOOHBIX (hOPMAITU3MOB.

ABTOPCKHI1 aTOPUTM TOCTPOCHHUS aKyCTHUECKUX
3BYYHOCTEH 0a3upyercs Ha (POPMHUPOBAHUH DIIEMEHTOB
YHCIIOBOTO MHOKECTBA KaK YHCIICHHOTO SKCIICPUMEHTA
Ha ocHoBe Moaenn MARC. B cooTBeTcTBHE NJaHHBIM
JJIEMEHTaM CTaBSTCA aKYCTHYECKHE YacTOTHI. J[i1st ipo-
CTEHIIero cirydasi TeMI, TEMOP U aMILTUTY/a TOJTy9eH-
HOTO TaKMM 00pa30M KOMITBIOTEPHOTO MY3BIKAJIbHOTO
CHTHaJIa SBJISIFOTCS 3apaHee (PUKCHUPOBAaHHBIMH U HE U3-
MEHSIIOTCS BO BpeMeHU. Takum 00pa3oM, M3MEHseTcs
JIMIIb aKyCTHYeCKasi 4acToTa; OJHAKO MMEHHO BapHa-
THUBHOCTb YacCTOTHI ¥ IOPOKAAET OJTHOTOJIOCHYIO JJIEK-
TPOHHYIO MEJIO/HIO.

K Hacrosmemy BpeMeHHM pa3paboTaHbl IIECTh
BEPCUH MOJENH, OTIMYAIOLIMECcs JIPYr OT Jpyra Kak
(hopmoit u 00beMOM TpeaCcTaBICHHST PU3NIECKUX TIPO-

LIECCOB, TaK M IEMEHTAMH CXEMBI YHUCICHHOTO MHTE-
rpupoBaHus 1o BpeMeHU. CenpMasi BEpcus SIBISIETCS K
H. B. HanOoJee MOJHOM, T. K. COACPKUT KOMITAKTHOE
MIpeCTaBICHAE NCXOTHONW CHCTEMBI YpaBHEHHH, 0a3n-
pyroleecs Ha pacdeTe MaTPHIIbI CIOKHBIX IIPOTHOCTH-
gecknx K03((HUIIEeHTOB (IIpeACTaBICHHBIX B BUJIEC HE-
JIMHEHHBIX (yHKIIMOHAJIOB).

KonBepTanuus pe3ynbTaToB UHCIEHHOTO UHTETPH-
POBaHHMs B My3bIKaJIbHBIH MUAN-(aii ocymecTBIseTcs
Ha OCHOBE AaBTOPCKOIl KOMIIBIOTEPHOH NporpaMmbl
(xouBeprop Cybercom, [4]). Tlo cymiecTBy, AaHHBIH
KOHBEPTOP BBIMOJIHACT POJIb YUCIECHHOTO OIeparopa,
CTaBsl B COOTBETCTBHE MHOXECTBY PALMOHAIBHBIX YH-
CeJl MHOXKECTBO aKyCTHUECKHX YacTOT, UMEIOIINX CO-
BEPIIEHHO HHOW (YU3NIECKUNA CMBICIL.

[TpumeHeHne mporpaMM — My3bIKaIbHBIX pelak-
TOPOB MPENOCTABISIET OOIIMPHBIE BO3MOXKHOCTH IS
MY3bIKaJIbHO-aKyCTHUECKHX 3KCIIEPUMEHTOB. Tak, ox-
HOTOJIOCHBIN curHai B popmare MIDI nerko pazmens-
€Tcs Ha HECKOJIbKO YYacTKOB, pa3MeIlaeMbIX Ha pa3-
HbIX TPEKax, 4TO MNPHUBOAUT K MHOT'OI'OJIOCHOMY I'€TC-
podoHHUECKOMY 3BYYaHHUIO (T0JI0Ca HE KOPPEIUPYIOT
JpYT ¢ IpyroM), a TaKke K BapHalusM TemMOpa v am-
wmTyael. TpanchopManys B BOJHOBOH ¢opmMar OT-
KPBIBACT AOCTYT K OOIIMPHON MATUTPE «IIPOLIECCHHTA»
n «3ddexTrHra», ComepKamencs: B MEHIO MYy3bIKaJb-
HBIX PEAAKTOPOB.

ABTOpPCKasi My3BIKQIbHO-CTaTHCTHIECKAs! MOJICIb
MQS mo3BoseT mpoaHaIH3HPOBATE 0OCOOCHHOCTH I10-
JIy4eHHOTO 3BYy4YaHUs, IPEOOpPa30BaHHOTO B BOJIHOBOH
(bopmaT, Ha OCHOBE HEKOTOPBIX MPHUHIMIIOB HEJIMHEH-
HOW JMHAMUKH M MaTeMaTHYeCKON CTaTUCTHKH (pe-
KOHCTPYKIUsS (ha30BBIX OTOOpaKEHHUH, pacyeTr Koppe-
JISIMOHHON Pa3MEpHOCTH, OIEHKA ITyMOB KBAaHTOBA-
HUS W T. J.); JaHHble OCOOEHHOCTH HEIOCTYITHBI
OOBIYHOMY, «TPaJIMIMOHHOMY» MY3BIKQJIHOMY aHa-
TM3y. 3aMEeTUM, YTO HHU OAMH 3JIEMEHT MY3BIKAIFHOTO
3BYYaHMsl HE CO3[AeTCsl «BPYUYHYIO»: BCE MY3BIKAJb-
HBIE NIPUMEPHI UMEIOT YMCTO KOMIBIOTEPHOE IPOMC-
XOXKIEHHE.

OCHOBBIBasICh Ha CKa3aHHOM BBIIIE, ONPeOenuM
MAMeMamuyecKylo My3ulKy KaKk KOMNbIOMeEPHO-aN2o-
PUMMUYECKYTO, UHMEPAKMUBHYIO U OemepMUHUPOBAH-
nyto. VIHTEpakTUBHOCTH CIEIyET U3 BOSMOXKHOCTH OTI-
TUMU3alUN ajiropuTMa; ACTCPMUHHUPOBAHHOCTDL IIPO-
ABJIIACTCA B TOM, 4YTO Ka)K]lOﬁ HOTE CTaBUTCI B
COOTBETCTBHE OIPEJCIIEHHOE YHUCIIO, SIBIISIOLIEECS pe-
3yJIbTATOM YHCJIEHHOTO WHTETPUPOBAHUS B paMKax
IIPOCTPAHCTBEHHO-BPEMEHHOI0 KOHTUHYYMa.

Ha puc. 1 npuseneH mpumep MHOIOrojJ0CHOrO
3BYYaHHMS:
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Puc. 1. Homuwiii npumep KoMnolomepHo20 MHO2020A0CHO20 38YYaHUS

JlaHHBII IpHMep MOTYYEH MyTeM YHCICHHOTO pe-
IICHUS] OTHOMEPHOTO JIMHEIHOTO OJHOPOAHOTO ypaB-
Henust quddys3un (mecras Bepeust moxenu MARC) u
HOCIIEAYIOIEr0 Pa3AeNeHus] OJHOIOJIOCHOH MeJIOAUH
Ha HEKOTOPOE Y4acTKOB.
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INFORMATIONAL UNIFIED LIBRARY OF CONSTRUCTION STRUCTURES

Kvasnevskyi V.,

KNUCA (Kyiv national university of construction and architecture), postgraduate

Borodavka Ye.

KNUCA (Kyiv national university of construction and architecture),

AHoTaNis

Doctor of Engineering Science, Professor

B poGori nmpoBeneHo aHaii3 iHpOpMaifHUX CKIaJOBUX Oy IiBEIbHUX KOHCTPYKIIiii, 110 BAKOPUCTOBYIOTHCS
B SIKOCTI €JIEMCHTIB OYiBEJIbHHUX 00'€KTIB. 3alpONOHOBAaHO pO3poouTH iH(opMaIliiiHy 6i0aioTeKy yHidikarii 0y-
JIBEeNbHUX KOHCTPYKUiKH Ha mpukiani Allplan. PosrnsuyTi Bei dyHkuii 6i0mioTexn, Ta NPUHLIUINA B3aEMOII 3

HuMU. HaBeneHi npuknany po6otu 3 6i0aioTeKoro.
Abstract

The work analyzes the information components of building structures used as elements of building objects.
It is proposed to develop an information library for the unification of building structures using the example of
Allplan. All functions of the library, and the principles of interaction with them, are considered. The resulted

examples of work with library are introduced.

Kurouosi ciioBa: indopmariitna 6i6mioTeka yridikamii, OymiBenbHI KOHCTPYKIii, PyHKIIA yHi(iKaIii, iH-

(hopmariiitHa MOIEITB.

Keywords: information library of unification, building constructions, function of unification, information

model.

Beryn

ABTOMaTu3allis Bcix cep :KUTTS JaBHO cTalia HO-
pMoto cydacHOCTi. Jis onTuMizarii mporecis y mpoe-
KTYBaHHI PO3pO0JIeHI Pi3HOMaHITHI CHCTEMHU aBTOMa-
tn3oBaHoro npoektyBaHHs (CAIIP) ta aBTOMaTH30-
BaHi cuctemu ympasiiHas (ACY). Ha manuit MomMeHT
iCHy€e TEHICHIisA A0 TiOpuam3amii CHCTEM MpPOCKTY-
BaHH Ta YIPABIiHHS i CTBOPEHHS Ha iX OCHOBI Iporpa-
MHOT'0 3a0€3IeYeHHs HOBO{ SIKOCTI, IO 3a0e3Medye aB-
TOMATH3AIIII0 BCIX €TAIIB KUTTEBOTO UKy Oy 1iBEIb-
HUX O00'ekTiB. Y 3B'S3Ky 3 TWUM, M0 raiuy3b
iHopmartuzamii OyIiBHHUIITBA HE CTOITH HA MicCIli, BU-
HUKae moTpeda B po3poOili HOBOTO Ta JOOMPAIIOBAHHI
MOTOYHOTO IPOTPAMHOT0 3a0€3MCYCHHSI.

[Tpu po6OTi 3 Ti€rO UM IHIIOK CHCTEMOIO MOB'sI3a-
HOIO 3 OYIIBHUIITBOM, MH MOKEMO 4aCTO 3YCTPITHCH 3
TAKAMU NOHATTSMH SIK: HECy4a CTiHa, 30BHIIIHS CTiHA
i T.1. OCHOBHOIO MPOOJIEMOIO MPH EOMY € T€, 0 KO-
JKHa crcTeMa, ab0 HaBiTh KOHKPETHUH MOJTYJIb, TUIATIH,
MOJKE BUKOPHCTOBYBATH IIi MOHSITTSA B Pi3HOMY PO3Yy-
MiHHI. Hampuknaz, 11t o{HOro MoyJist Hecyda CTiHa —
e Ta CTiHa, Y AKOi MpHUCyTHIHA aTpudyT «Hecywa», a
JUTsI 1HIIIOTO — 1€ CTiHA, y sIKO1 ToBmMHA Oinmbine 300
MM. Takuit migxig € abCoMOTHO HETHYYKUM Ta 1HTYi-
TUBHO-HE3PO3yMIJIMM JUI1 KopucTyBada. [l Bupi-
MICHHS 1Ti€T TpoOJIeMHU Ha PiBHI OJHIET CHCTEMH Ta BCIiX
il MOIyJIB 1 TUTAriHIB, MPOMOHYETHCS PO3POOUTH iH-
(dopmariiiny 6i0sioTexy yHidikauii, sKa J03BOJINTH HE
nuuie yHi(piKyBaTH NEBHUH HAOIp MOHATH, @ H HAlACTh

MOXJIMBICTh KOPUCTYyBadaM 3MIHIOBATH Ii HOHSTTS.
Bupiniensst i€l npodiieMu NpOIIOHYETHCS Ha MTPUKJIIaI]
Allplan. Ha Bigminy Bix inmmx CAIIP, Allplan — me
KOMILJICKCHE PIllICHHS, 1110 TOEAHYE B COO1 BC1 po3aiau
OyZmiBeTbHOTO MPOCSKTYBaHHS: apXiTeKTypa, 3aii3o0e-
TOHHI KOHCTPYKIIii, iFoKeHEepHi CUCTEMU OyIiBelb, TeH-
IUTaH, OyIiBeNbHI 0OCATH, OIliHKa BapTOCTi Ta KOIITO-
pHCY, METaJIOKOHCTPYKLIT Ta Ju3aiiH.

AHani3 ocTaHHIX JocaiTxeHb i mydaikaniii

Y po6ori [1] HaBeneHi OCHOBHI ITPUHIMITN MOJIe-
JIIOBaHHS, MPOEKTYBaHHS Ta €KCIUTyaTtallii OyIiBenb,
po3KpuTa Bes podieMatrka Bukopructanus Allplan Ha
peanpHUX TpHKiIagax. Ha OCHOBI IIi€l CTaTTi MOXHA
3pOOWTH BHUCHOBKH IIPO HEOOXiAHICTH aBTOMaTH3aIlii
BCiX cep npoekTyBaHHs 3 BUKOpUCTaHHAM Allplan.

B po6ori [2] Oymno po3risiHyTO po3poOKy IuiariHa
st Allplan Ha mpuknagHi Tuiarina «ABTOHyMepartii
00'€KTiB», PO3TIITHYTO OCHOBHI I IXOIH IO HAITHCAHHS
nmonatkis g nanoi CAIIP.

B po6ori [3] onmcyeTscs mporec po3poOKu Mo-
IyJ7sl aBTOMATHYHOI TeHepalii T3 Ta OTBOPIB I
eJIEMEHTIB iHKeHepHuX Mepex B Allplan, neransHo po-
3KPUTI BUKOPHUCTaHI aJITOPUTMHU Ta METOIH.

Merta po6oTu

MeTtoro poOOTH € ymoCKOHAaNeHHsS iH(OopMaIlii-

HUX Mojeliel OyTiBeIbHUX eJIEMEHTIB 1 po3po0Ka KOH-
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neniii ingopmariitHoi 6i6mioTekn yHidikarii Ta ii pe-
ayizaris y BUIIISAII HA0opy KiaciB Ta 6i0Ji0TeK, SAKi MO-
JKHa OyZie BUKOPHUCTOBYBATH Pi3HHX ITiJICHCTEMaX.

Ho inpopmaniiinoi 6ibmioTekn yHidikarii MoxHa
chopMyBaTH HACTYIIHI OCHOBHI BIMOTH:

*  MOXJIUBICTH 3MiHH JIOTiKH poOOTH I Oyab-
K0T QYHKIIIT 32 JOMMOMOTOI0 OKPEMOTO JTIaJIOTOBOTO Bi-
KHa ab0, 6e3rocepeiHbO, Mijl Yac BUKIUKY (QyHKILIT;

*  MOXJIHMBICTH OHOBJICHHSI O10/IOTEKH, HE3aje-

JKHO BiJl MOJTYJISL UM TIJIaTiHA.
Indopmaniiina mogens 06'ekta B Allplan

Jns BupimenHs npobiemu yHidikamii OyxiBes-
HUX €JIEMEHTIB CIIOYaTKy HMOTPiOHO BU3HAYHUTHCH 3 iX
iHpOpPMaLifHOI0 MOJEIUTIO, IO BUKOPHCTOBYETHCS B
Allplan. Y3zaranenena indopmauiiina Mozenb Oynab-
sikoro OymiBenbHOro enmemenra B Allplan momana Ha
puc. 1.

Mogens 06'ekra

T'eomeTpuyHi AaHi Tomosoriudi naHi

ATpuOyTHBHI naHi MinHicHI XapaKTepPUCTHKH

Pucynox 1. Ingpopmayiiina mooenv 06 ’exma Allplan

Sk 6aunMo, Ha cTOpOHI Oi0ioTeKH yHi(iKkanii Mu
3MOXEMO OINEPYBATH TCOMETPUUYHUMH, TOIOJOTIY-
HUMH, aTpUOYTHUBHUMH JaHUMH Ta MIITHICHUMH XapaK-
TEPUCTHUKAMHM, YOTO JOCTATHBO JJIS BUPIIMICHHS BCIiX
[TOCTABJICHUX 3a/1a4.

3arajibHa KoHUenuis iHdpopmaniiinoi 6i6Jtio-
TeKHu yHidixamii

Ta BapiaHTH poboTH (Tabdm. 1)

Tabmuusg 1.

Dyukuii inpopmauiiinoi 6i0aioTexku yHidikauii

®yHKuig indopma-

2. TOBIIMHA;
3. Marepiai;
4. wMartepias + TOBIIMHA.

niiiHoOi 0i0JTioTEKH Omnuc

yHi(pikamii
Buznauae Hecy4a ctina yu Hi. [laHa ¢yHKIis IpuiiMae Ha BXiJ apXiTEeKTypHY CTiHY
Ta o0paHuii mapameTp, 3a SKUM OyJe BU3HAYATUCh, Hecyda CTiHA 4M Hi. B 3anex-
HOCTI BiJ pe3yabTary po6oTr GpyHKIlisI TOBHHHA OBepTaTH «truey abo «falsex.
Hecyua crina Moxe OyTH BH3HaueHa 3a HACTYITHUMH NapaMeTpaMH:

IsBearingWall 1. arpubyt «Hecyua»;

2. KUIBKICTP IIapiB;
3. TOBIIMHA;
4. wmatepiar;
5. wmarepian + TOBIIMHA.
Busnavae 30BHIIIHA cTiHa 4M Hi. [IpuiiMae Ha BXiJl apXiTeKTypHY CTiHY Ta 00pa-
uuii mapametp. [ToBeprae — «true» a6o «false». 3oBuimms cTiHa Moxe OyTH BU3Ha-
YeHa 32 HACTYITHUMH NapaMeTpaMH:

IsOuterWall 1. kinbKicTh mapis;

CorrectMaterialName

[oBeprae psnok i3 yHiikoBaHOIO Ha3BOlO MaTepiaiy. [Ipuiimae Ha BXix psAmoK i3
Ha3Bor0 Marepiany. [TapaMeTpu BiACYTHI.

ShowsSettingsForm

Bukinkae fiagorose BiKHO HaJalITyBaHb Juist pyHKLiK 0i6mioTekn yHidikamii.

GetRoomType
1. arpubyr «DyHKLisN»;

Busnagae tun npumimenHs. [Ipuiimae Ha BXig 00'ekT — npumimenHs. [TosepTae
KOJIOBY Ha3By IpHUMilleHHsl, Hanpukiay," «KID» — xuTnoBe npuMilieHHs.
Tun npuMirmeHHs Moke OyTH BU3HAYEHHUH 3a JOITOMOTOI0 HACTYITHUX apaMeTpiB:

2. arpudyt «Tum miomy.

GetFloorCount

[ToBeprae KiNBKiCTh MOBEPXIB ISl TOTOYHOTO NPOEKTY. KiJIbKICTh MOBEpPXiB MOXKE
OyTu BH3HAu€HA 33 HACTYITHUMH ITapaMeTpaMu:

1. arpulyt «KinbKicTh MOBEPXiBY;

2. 3uMTaHa KUIbKICTh MOBEPXIB i3 ailsy 3i CTPYKTYpPOIO NPOEKTY.

GetObjectFloorNumber | pamerpamu:

Busnagae HOMep OBepXy, Ha SKOMY po3TamoBaHuii 00'ekt. [Ipuitmae Ha BXix ap-
XiTekTypHUii 00'ekT. HoMep noBepxy Moxe OyTH BU3HAUCHHH 32 HACTYITHUMHU I1a-

1. 3a IOMOMOroOI0 BUCOTHHX BiIMITOK MPOCKTY;
2. 3a 10moMoror (airy 3i CTpYKTYPOIO IPOEKTY.
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BpaxoBytoun onHy i3 BUMOr a0 OibmioTekw, a
caMme «MOJKJIMBICTh OHOBJIEHHS 010/TI0TEKH, HE3ATIEIKHO
BiJl MOIIyJIS UM TUIATiHa» MOXKEMO 3pOOUTH BUCHOBOK,
o 6i0mioTeky moTpidHO peanizyBatn y Burisiai DLL.

OynakmisaM yHidikamii 11 podoTH 3 00’eKTaMu
Allplan reo6ximgauit noctym 1o NOI API. Nemetschek
Object Interface APl — Habip 6i6mioTek 3 roToBuME Y-
HKI[ISIMA Ta ONHMCaHMMH KJacaMH SKi Jar0Th 3MOTY
YIPaBILSITH Ta mpaitoBaty 3 00'ektamu B Allplan. 3 to-
yku 30py NOI API Allplan Buctynae B posi noTyxHOi
rpadiunoi 6a3u manux. BHacmigok Toro, mo NOI API
Hanucauuit Ha C++, 6i0mioTeka yHigikaii Takox 0yae
po3pobiieHa Ha wiit MoBi. Bukmuk ¢ynkmiit i3 DLL B
C++ € moBOII TPOMI3IKAM Ta HE3PYUHHUM, IS 3pyIHO-
CTi KOpUCTYBaHHA 0i0IIOTEKOIO MIPONIOHYETHCS PO3PO-
outn obroptky «LibraryWrapper». lana oOroptka
Oyze peanizoBaHa y BUTJLANI CTATHYHOI Oi0JiOTEKH
LIB.

Jlst 30epiranns koHdirypamii GyHkmii yHidika-
11ii BUKOPUCTaHa MOBa PO3IIUPIOBAHOT po3MiTKH XML
(eXtensible Markup Language). [Ipu po3po0rii cTpyk-
Typu (afiny koHpiryparmii moTpibHO BpaxyBaTH i Te,
o el ¢aiin moBuHEH OyTH MaKCHMAalIbHO MPOCTUM
JUIS 34NTyBaHHA. BpaxoBytoun te, mo Qaiin KkoHpiry-
pauii Oyze 34NTYBaTUCH SIK KOXKHOIO (DyHKIi€Er0 YHiDi-
Kalii, Tak i popmoro HanamryBanb «LibraryUI», a ¢o-
pMa HajamTyBaHb 3MOXKe HOTO Iie # 3MIHIOBATH, IIPO-
TIOHYETHCS. BHMHECTH MOXIIMBICTh 3UUTYBAaHHS Ta
3anmucy (aiury koudirypamii B okpemy DLL
«LibraryParser». [y 611611101 THYYKOCTI, (hopMa Hasa-
ITyBaHb Oyze AWHAMiIgHO0, TOOTO BCi eneMeHTH (o-
pMH OyAyTh CTBOPIOBATHCH B 3aJI€KHOCTI Bif 3MICTY
¢aitmy koH}iryparii.

300pa3zumo poboty i3 6i0moTexoro yHidikamii y
BHTIIAM CXeMH (pHcC. 2)

LibraryUl LibraryParser N KOH;??gauﬁ
(EXE) (DLL) (XML)
Library B NOI API
(DLL) ) (LIB)

LibraryWrapper
(LIB)

ITnarin
(DLL)

Pucynox 2. Cxema pobomu oibriomexu yuigixayii
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Crpykrypa daiiny kondpirypamii

Jliia 36epexenHs KoHdirypamiianx gannx y XML daiini nponoHyeThcsi BAKOPUCTOBYBATH HACTYITHI CEKITii.

mii.

uLibrary Kopenesa cexiist
uLocale Ce1_<ui;1, sKa BiJIOBiTae HAMAMITYBAHHAM JUII KOHKPETHOI JIoKamizamii. € 1o4ipHbOI0 110

uLibrary.

uElement Cexkuist sika 30epirae HaamTyBaHHs Ul KOHKpeTHOI (yHkuil. € mogipaboro mo ulLocale.

uVariant Cexis, sIKa € JO9ipHBOIO 10 uEIQment, BUKOPHCTOBYETBCA JUIA 30epiraHHs NepeniKy Bia-
CTUBOCTEH JUI1 KOHKPETHOTO BapiaHTy BUKOPUCTAHHS (YHKILII.
Cexiris, sika MOke OyTH TOUipHBOIO K ;0 UVariant, tak i mo UElement. B wiii 36epira-

uProperty €TBCS MIEPETiK BiAMIOBIHOCTEH, SIKI BHKOPHCTOBYIOTHCS Oe3mocepeHpo B GpyHKIIi yHi(ika-

uPropertyltem | Cexkuis, sika € sika € ZO9ipHBOIO 10 UProperty, 36epirae nasi BimoBiTHOCTI.

3006pa3umo CTpyKTypy (aiiny KoHdirypauii y Burisai cxemu (puc. 3)

ulLibrary

ulLocale

uElement

uVariant

uProperty

uPropertyltem

uProperty

uPropertyltem

Pucynok 3. Cmpyxkmypa ¢aiiny kongicypayii

HanamryBanns s ¢ynknii IsBearingWall Bu-
TS Aa0Th HACTYITHUM YHHOM!

<uElement code="bearingwall"
control="ComboBoxTable_Linked">

<uVariant code="material+thickness"
selected="false">

<uProperty>

<uPropertyltem code="material"
type="string">6eTon</uPropertyltem>

<uPropertyltem code="thickness"
type="range">300/|400</uPropertyltem>

</uProperty>

</uVariant>

<uVariant code="material" selected="true">

<uProperty>

<uPropertyltem code="material"
type="string">6eTon</uPropertyltem>
</uProperty>

</uVariant>

<uVariant code="thickness" selected="false">
<uProperty>

<uPropertyltem code="thickness"

type="range">300|400</uPropertyltem>

</uProperty>

</uVariant>

<uVariant code="layercount" selected="false">
<uProperty>

<uPropertyltem code="Ilayercount"

type="range">3|4</uPropertyltem>

</uProperty>
</uVariant>
</uElement>

B HaBeneHOMY NpUKIIai, MU 3aTIOBHUIIN JaH1 JUIs

KOXXHOTO 3 BapiaHTiB BUKIWKY QyHKIi. Hampuknan,
SKIIIO MU XOYEMO Ji3HATUCh Y Hecyda Hallla CTiHa 3a



60

The scientific heritage No 24 (2018)

KUTBKICTIO IapiB, TO MH BHKIWYEMO (QYHKIIIO
IsBearingWall, sixa 3BepHeTbest g0 cekmii <uVariant
code="layercount"> i mo6GauuTh, IO CTiHA BBAXKAETHCS

HECy4JOI0 B TOMY BHWITQJKy, KOJIM KUIBKICTh ii IIapiB
ckiamac Big 3 mo 4.

s toro, mo0 3HATH SK BigoOpa)xaTH HAIAIITY-
BaHHS Ha (OpMi, BBEJICHI HACTYIIHI aTpUOYTH:

Lleit atpubyT HaexuTh cekiii UElement. 3a monomororo nsoro arpubyra, Ha cTOpOHi GopMu
3pO3YMLIO SIKi €JIeMEHTH IMOTPiIOHO BUKOPHCTATH a0 3a0e31eYnTH BiToOpaskeHHs Ta MOXKIIHBICTD
penaryBaHHs HalalITyBaHb. MOXITUBI BapiaHTH:
1. ComboBox — BunaaHuii CIHCOK
control 2. Table — Tabmuusa . . N
3. ComboBoxTable_Linked — sumanuuii cniucok i3 38's13aH0r0 Tabnuiero. To6To, pu 3MiHi y
BUIIaJJTHOMY CIIHCKY, 3MIHIOIOTHCS JIaHi y TaOuLI.
4. ComboBoxTable_UnLinked — Bunaguuii criicok i3 rabnuiiero. B ranoMy BUOAAKy, 3MiHH Y
BUIIaJHOMY CITHCKY HisIK HE BIUTMBAIOTh HA JIaHi y TaOJIUIII.
Leit arpuOyT HaneKUTH cekiiii UPropertyltem. Bin mo3Bossie 0OMEXUTH THII JaHUX, SKi MOYKE
BBECTH KOPHCTYBad IIPH pelaryBaHHi TOTO X iHIIOTO MO B (aiiii KoHpirypartii. MoxiuBi Bapi-
type aHTH:
1. string — psgox
2. range — miama3oH JIHCHHUX YHCEIT
Leit arpubyT HaneXxuTh cekuii UVariant. Bin notpibeH y ToMy BUMaaky, Koiu QyHkiis yHidika-
selected | wii MicTHTB JeKinbka BapiaHTIB BUKINKY, Hanpukian sk 1sBearingWall. Atpu0yr 36epirae nasi,
1po Te, BUOpaHuil TaHWH BapiaHT KOpUCTyBa4yeM Ha OpMi UM Hi.

Jlast Toro, abu KOPHCTYBa4y B MOJATBIIOMY TPH
HaJIAIITYBaHHI 0YJI0 3p03yM1iJI0, Ky caMe (QYHKIIFO BiH
HaJIalITOBYE, A0 (aiiry KoH}Iirypauii nprKIafacThCs
¢aitn .Ing — daitn mokamizarii. B skoMy KoXHOMY

3HaueHH0 aTpubyra code (aiiny koH}iryparil
BINOBiZae IHTYiTHBHO 3pO3yMilie 3HAa4eHHSA Ha
o0paHiii MOBI.

<Languages>

<Language name="en">
<Localized keyword="bearingwall"
message="Criterion for selection of bearing
walls" />
</Language>
KpuTepiii oThopa HecyLLMs CTeH

MaTtepwan + TonuwaHa

<Language name="ru">

<Localized keyword="bearingwall"
message="Kpurepuii oTO0opa Hecymux cren" />
</Language>

</Languages>

Jianorose BikHO HAJIAIUTYBaHb
Sk Oyno cka3aHO BHWINE, JialoTOBE BIKHO Oyze
TCHEePYBATHCh JWHAMIYHO, B 3aJIC)KHOCTI BiJ 3MICTY
¢daitmy koHQirypamii. Hampuknmam, mist  ¢QyHKIil
IsBearingWall  Gymyts 3reHepoBaHi  HACTymHI
€JIEMEHTH J11aJIOrOBOro BikHa (puc. 4).

Wz Matepw... TonuwwuHa
1 KWWY 430590
2 GeToH 3304390

Pucynox 4. Enemenmu 0ianozogoeo gixna ons @pynxyii IsBearingWall

JiamoroBe BIKHO HaJamITyBaHb MoOXe OyTH
BHKJIMKAaHEe $K 3 IUIariHa, TaK 1 $SK 30BHIIIHIK
3acTOCYHOK. HamamryBaHHS MpONOHYEThCS 30epiratu
y IBOX KaTaJorax:

1) local — nmanmii xaranor € yHIKaJbHUM JUIs
KO)KHOTO IUIariHa, TOMY KOPHCTYBaudy JO3BOJICHO
3MiHIOBAaTH KOH(IrypamiiiHuii ¢aiin 3a J0MOMOroro
JIaJIOTOBOTO BiKHA Y TaHOMY KaTayno3i;

2) extern — maHui KaTauor € CHOiIbHUM JUTsE BCiX
IUIaTiHIB, TOMY peIaryBaHHSA KOH]Irypariifaoro
(datimy B maHOMY Karajo3i MOXIMBE JIHIIE TPH
BIJIKPUTTI JiaJIOTOBOTO BiKHA HAJIAIITYBaHb y BUTIISII
30BHIITHBOTO 3aCTOCYHKY, KOHKPETHUM

KOpHUCTyBa4eM.

YV BUNAJKY, KOJH JiaJIOTOBE BIKHO BUKIUKAETHCS
3 IUIariHa, KOPUCTYyBa4 MOKE 00paTH 3 BUIMAHOTO CTIH-
CKy mOTpiOHMI KoHGirypauinuii ¢aitn  (local,
extern), jokanizauis y JaHOMY BUIIaJIKY 33/1a€ThCS aB-
TOMaTHYHO, B 3aJI€KHOCTI BiJl MOBH BCTAHOBJIEHOI B
Allplan. Y Bumajixy, KoJiu BIKHO BiIKPHBAETHCS SIK 30-
BHIIIIHI 3aCTOCYHOK, KOPHCTYBa4 TOBUHEH 00PaTH I10-
TpiOHM KOH(IrypawiiHuiA Qaiiin caMoCTiiHO, TAKOXK y
HBOTO Oyze 3MOra MepeKIoYaTHCh MK JIOKaJli3alli-
AMH.

306pazumMo poboty (GopMH Yy BUTISAIOI CXEMHU

(puc. 5)
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ControlGeneratorUl

3renepoBaHi
eneMeHTd Gopmu

3anuT Ha reHepario
eNeMEeHTIB popMu

['osioBHA popma

X

Macus
uElement[]
JUTS TeHepatlii
eJIEeMEHTIB (opMHU

Macus
uElement[]

JUTSL TIepe3arucy
KoH(irypauiiHoro

thaitry
|

LibraryParser

T

3Mict daiiny
IUISL 3YNTYBAHHS

3wmict daitry
1A TIepe3amuncy

|

Kondirypariinumii
daiin

Pucynox 5. Cxema pobomu popmu narawmysaus 6ioriomexu yHiikayii

Hpuxnan Buknuky Gpyukuii ynigixanii

3a mpukiaj BizsMemo ¢ynkiito I1sBearingWall,
sKa JIOTIOMOKE BM3HAUMTH Hecyda CTiHA 4 Hi. [lns
BOro HaM MOTPiOHO 3BepHyTHUCH 0 LibraryWrapper
Ta BUKJIMKATH 3 HOTO HEOOXiAHY (YyHKIiIO, IepeaaTn
B Hei cTiHy Ta oOpaHWii BapiaHT IIepeBipKM Ha
HeCcy4icTh. JIJ1sl 3pydHOCTI BUKOPHUCTAHHS, BCI BapiaHTH
Oynu oOropuyti B cmemianbHi mepenmikn Enum.
Mepenix amst dynkuii 1sBearingWall 6yne Burnsnatu
HACTYITHUM YHHOM:

enum EnumBearingWallSelect

e SelectedVariant = 0, //BapianT 0OpaHuUii y KOH-
¢irypauiiiHomy Qaiiri

e Material Thickness = 1, //matepian + ToB-
IIMHA

e Material = 2, //matepian

e Thickness = 3, //ToBmuHa

e LayerCount = 4 //KiTbKiCTh mapiB

I
s Toro, abu mepeBipuTH Hecyda CTiHA YH Hi, 3a
KiJIbKICTIO IIapiB, ONUIIEMO HACTYITHUH BUKIIUK:

if(LibraryWrapper::IsBearingWall(archWall,
EnumBearingWallSelect::e_LayerCount))

cout << "CriHa Hecy4a";

else

cout << "CriHa He Hecyya";

SIKIo He BKa3yBaTH BapiaHT NEPEBIPKU Ha HecCy-
YiCTh, 38 3aMOBUYBaHHSIM Oy/le BAKOPUCTAHUI BapiaHT,
skt OyB 0OpaHMii KOpUCTyBadeM Ha (OpMi HaJIAIITY-
BaHb.

BucHoBku
YV po6oTi Oyi0 nmpoBeneHo aHalli3 po3poOKH KOH-
nentii iHpopmariiinoi 6i6mioTeku yHidikamii Ha TpH-
knazni Allplan. HaBeneHi ocHOBHI pUHIAITA pOOOTH 3
po3pobiieHor0 6i0moTeK0I0. BukoprcTaHHs cCTBOpEHOT
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6i0i0TeKN TO3BOJINTH YHI(QIKYBaTH TaKi MOHATTS SIK
HecydYa CTiHa, 30BHIIIIHS CTiHA Ta iH., [0 3HAYHO CIIPO-
CTHTB poOOTY KOPHCTYBa4a 31 CTBOPCHUMH IUIATiIHAMH.
Takox 0i0mioTeka moJerirye poOoTy mporpamicram,
ajpKe Terep iM He moTpiOHOo Oy/e MOCTIHHO Mepenucy-
BaTH OJIHI ¥ Ti caMi (yHKIIii, BOHH TaK CaMo SIK 1 KOpH-
CTyBayi, MOXYTb OIEPYBaTH yHi(iKOBAaHHMH IIOHSAT-
TSIMM Ha CTOPOHI IPOrpaMHOro koay. BpaxoByroun Te,
110 6i6ioTeka 3aB's3aHa Ha (aiini KoHdirypauii Ta Mae
BJIacHy (hOpMy HaJIaIITYBaHb, ii MOJKHA BB)KaTH I'HYY-
KOO Ta IHTYITHBHO 3p03yMIJIOIO JJIsi KOPUCTYBaUiB.
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MOJIEJTIOBAHHS TA AHAJII3 ITIPOTPAMHOTI'O 3ABE3NIEYEHHS ®THAHCOBOI PIBHOBATH
HIAnPUEMCTBA

P3acea C.JI

Kuiscoxuii nayionanbhuii mopeoeenbHo-eKOHOMIYHUL YHIGEpCUmem
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Kanouoam mexHiuHux Hayk

Pzaes /[.0.

Kuiscoxuii nayionanvnuil exoHOMIiuHULL YHigepcumem
imeni Baouma I'emvmana

cmapuwiuil 6uKkIaday Kagheopu inghopmamuxu ma cUcCmemonoii

MODELING AND ANALYSIS OF THE SOFTWARE OF THE FINANCIAL COMPARISON OF THE
ENTERPRISE
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B craTTi po3risaarTbes TUTaHHS PO3POOKH, HA OCHOBI 00’ €KTHO-OPiEHTOBaHOI MOBH TporpamyBaHHs C#,
MPOrpaMHOro 3a0e3NeyeHHs PO3paxyHKY eKOHOMIYHHX MOKa3HUKIB (JiHAaHCOBOT PiIBHOBATH ITiIIPHEMCTBA 3 a/IeK-

BaTHUM aHaJ’IiSOM XapaKTepI/ICTI/IK 110%0,€ HOKa3HI/IKiB.
Abstract

In the article are considered issues of development on the basis of object-oriented programming language C#,
software for calculating economic indicators of financial equilibrium of an enterprise with an adequate analysis of

the characteristics of these indicators.

KurouoBi cnoBa: QinancoBa piBHOBara, rpadidHe IpeacTaBIeHHS Mojelni (iHaHCOBOi piBHOBArH, IMpo-
rpaMHe 3a0e3nedeHHs (piHAHCOBOI piBHOBAru, 00’ €KTHO-OPI€EHTOBAaHE MPOrpaMyBaHHS, KOPUCTYBALBKAN iHTEp-

(etic, IHCTANAIIHHUHN TTAKET, aJTOPHUTM.

Keywords: Financial equilibrium, graphical appearance of the financial equilibrium, software of the financial
equilibrium, objectively-orientation programming, user interface, installation package, algorithm.
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HeoOxigHot0 yMOBOIO €(hEKTHBHOTO MPHOYTKO-
BOTO IMiJNPUEMCTBA € 3a0€3MEUYCHHs WOTO TMOCTIHHOT
TUIATOCTIPOMOXHOCTI. OTHUM 3 OCHOBHHUX 3aBJIaHb (i-
HAaHCOBOT'O MEHEDKMEHTY € KOOpPIWMHAIlS BXiTHUX Ta
BUXITHUX TPOIIOBUX MOTOKIiB, MO0 IIiAIPHEMCTBO
OyJ0 CTIPOMOXKHUM y OyIb-SIKHH 9ac BUKOHATH CBOI
MOTOYHI IMJaTiXkKHi 3000B's13aHHsA. [Iporo MoxkHa g0Cs-
I'TH, TUIBKH 3aBJSKU ()iHAHCOBOI PIBHOBAard B JIOBrO-
cTpokoBoMy nepioai. dinaHcoBa piBHOBara nepenoa-
Yae, 10 HA/IXO/KEHHsI IPOLIOBHX ITOTOKIB MiJIIPHEMC-
TBa JOPIBHIOIOTH a00 TEPEBUIIYIOTH MOTPeOy B
KartiTasi JIsl BAKOHAHHS TOTOYHHX IUIATIXHHUX 3000B'-
A3aHb.

B ocHOBY opmyBaHHS Mojeni piHaHCOBOI piBHO-
Bar" JISKUTh AJITOPHUTM, LIO J03BOJISIE 30aJlaHCYBaTH
MO3UTHBHI W HETaTHBHI NOTOKH (hiHAHCOBUX PECYypCiB
3 METOI0 3a0e31edeHHs (PIHAHCOBOI PiBHOBATH M ATIPH-
€MCTBA B JIOBFOCTPOKOBIH MepCreKTuBi. 3 ypaxyBaH-
HSIM MO>KJIMBUX OOCSITIB TeHepYBaHHs 1 BUTpadaHHs i-
HAHCOBUX pecypciB Mojeib (iHaHCOBOI piBHOBaru
MOXe OyTH BUpa)keHa rpadiuyHo

[Tpu cTBOpeHHI nporpamHoro 3abesnedyeHHs ¢i-
HaHCOBOI PIBHOBaru HeOOXiHO mepeadavyuTH BiJKpH-
THI TOCTYN IUIsl KOpUcTyBaviB. Tak sk Taka mporpama
Ma€ OIMPOKHUN CIEKTP [ii, MIXOIUTh I OYAb-IKOTO
MiATIPHEMCTBA, OyIb-IKOi ray3i, HEI0 MOXKYTh KOPHC-
TyBaTUCA MIJNPHUEMII SK MAJOro, TaK i CEpeaHBOT0 Y1
BenmKoro Oi3Hecy. [Ipobnema mosmsrae B ToMmy, mio ¢i-
HAaHCOBY PiBHOBAary miJNPUEMCTBA, B HAalll Yac, MOJKHA
po3paxyBaTu KOPHCTYIOUHMCh IOCIYraMH ayAHuTODiB,

[0 BU3HAYAIOTh (iHAHCOBY PIBHOBATY ITiIITPHEMCTBA
poOJIsIUM ayTMTOPCHKUM BUCHOBOK. AJle BCi IIi po3pa-
XYHKH ayJUTOpiB HE MOXYTh rapaHTyBaTH JIOCTOBIp-
HOCTi iH(popMamii moao (GiHaHCOBOI piBHOBAaru miAr-
pHEMCTBA, OCKUIBKH HIXTO Kpallle He 3HA€ IMiIIpHeEMC-
TBO SIK HOTO BIIACHHUK. TOMY IIsl mporpama po3pobieHa
came JIsl BIIACHUKIB MiANPUEMCTB Ta 1HIIUX KOPHUCTY-
BayiB JyIsl BU3Ha4YeHHs (iHaHCOBOI piBHOBaru. Kopuc-
TyBaueBi JIaHOTO NMPOTPaMHOro 3a0e3MedyeHHs MoTpi-
OHO BOJIOJITH JIMIIIE NTOKa3HUKAMH ITIPHEMCTBA, 1110
MICTAThCA Y (PiHAHCOBIH 3BITHOCTI IiNPHEMCTBA, a Ta-
KO’X BU3HAUUTHCS 3a SIKUH TIepio IPOBOISTHCS po3pa-
XYHKH 1 BHOpATH BiAMOBITHI 3HAYCHHS.

BpaxoByroun mupokoMacmtabHA CIEKTp il Ja-
HOTO NPOTPAMHOTO 3a0€3MMEe4YEHHSI, CEPEJOBHUILEM HOTO
CTBOPEHHS OyI0 00paHO mporpamy, ska Ha OE3KOIITOo-
BHill OCHOBI € IOCTYIHA AJIsI KOXXHOTO KOPUCTYBaya, €
MIPOCTOIO Ta IOCTYITHOIO Y BUKOPHCTaHHI.

BukopucroBytour MOBY 00’€KTHO-OPiEHTOBaHOTO
nporpamyBanas C# po3poOiieHO mporpamue 3abesrie-
yeHHs «Equilibrium», sxke wmae Tun Windows
Application, ctBopena Ha ocHoBi .NET Framework 4.5.
[Iporpamue 3a0e3ne4eHHs SBIIsIE COOOI0 KOPUCTYBAIlb-
KW 1HTEpdeiic, II0 MICTHTH OIS IS 3alIOBHEHHS €KO-
HOMIYHHUX TTOKa3HHUKIB PO3PaXyHKY (piHAHCOBOI piBHO-
Bary, a TaKOX rpadivae BiqoOpakxeHHs Mozemi GpiHaH-
COBOI pIBHOBArH Ta il XapaKTepUCTHKY.

Jis 3ammycKy mporpaMHOTo 3a0e3nedeHHs HeoOxi-
JTHO 3aITyCTUTH (aiii setup.exe 10 3HaXOJUTHCS B T1a-
T TPOTPaMH.

-

[ #

€

¢ install »

ol

t,” Nouck: install

Ynopagouuts ¥ NobagnTs 8 GubnuoTery ¥ OBwwii poctyn v

P

4.7 Wsbpanroe iz

4§ Jarpyskn
= Hegastue mecta

B Pafioynii cron

I55etupPrerequisites
H setup.exe

4 Bubanotexn
>E Buaeo
4 j [Jorymerel
> [ MzoBpaenna

> J Myzeika

3NeMeHToB: 2

3aniucaTe Ha ONTAYECKWA gnck. e 0 @
[laa wsmenerma Tun Pasmep

2005.2014 2205
2005.2014 2205

Manka ¢ daitnann

Tpunoxeie 1796 Kb

3amycKaeThCs iHCTANALIHHUNA MTAaKeT, B IKOMY I10-
TpiOHO BUKOHATH CTEMialibHi KPOKH JJs 1HCTASIIl
MpOTpPaMH Ha KOMII FOTep.

Jost IIBUJKOL 1HCTANIAIIT nporpaMmu
«Equilibrium» HeoOXiTHO BCTAHOBUTH Ha KOMII FOTEpi
.NET FRAMEWORK 4.5. Bpasi BiacyrHocti .NET

FRAMEWORK 4.5, iHcTansamiiHuii ITakeT caMOCTii-
HOTO HOTO BCTAHOBUTH HAa KOMII IOTEp KOpPHCTyBaua.
Ile moTpibHO 115 TOTO, 1100 TIpOrpaMa GyHKIIOHyBaIa
y TIOBHIH Mipi, TaK sIK came I Bepcist ppeiMBOpKa BU-
KOPHUCTOBYBAJIACs MpPH ii CTBOPEHHI.
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j@jJ Equilibrium - InstallShield Wizard

s

Equilibrium

Welcome to the InstallShield Wizard for

The InstallShield(R) Wizard will install Equilibrium on your
computer. To continue, dlick Next.

WARNING: This program is protected by copyright law and
international treaties.

ack Next > i Cancel |

[licns 3aBepiieHHs IHCTAMAIIl, Ha pPoOOYOMY
CTOJIi Ta B TIAHEJI MyCK 3’ SIBJISTHCS CIeLiallbHi SPIINKY,
yepes sIKi MO)KHa 3anycTUTH nporpamy «Equilibriumy.

Microsoft Office Weord 2003
Steam

m Visual Studic 2012

&H: Counter-5trike 1.6 Xpom 1.3

',.‘3 Internet Explorer
& P

@ World of Tanks

o Equilibrium.exe

Mow nporpamme

HarucuyBmm Ha Oynb-sIKMH 3 HUX 3JiHCHIOETHCS
nepexin no nporpamu «Equilibriumy. BinkpuBaerscs
ronoBHa Qopma «®DiHaHCOBa piBHOBAra IiJIPHEMC-
TBay.

B niBiit wactuHi hopMu nepenbadeHo TpU BKIa-
JKd: epia — «Mogens 1» 1e € Moziesb B OCHOBY SIKOT

Mazar

HoxymeHTel

&

BpameHnA
Equilibrium...

Myzeika

Hrpe:

KomnetoTep

Manens ynpasieHnA
YcTpoicTea M MPUHTEDRBI
Mporpammebl MO YMoTHIHMHD
Crnpaska W NoagepHKa

BeinonHnTh...

3asepLueHne paboTel | ¢

MOKJIaieH0 0a30By Mojiesib (piHAHCOBOI pIBHOBArwy,
«Mogenb 2» 11e Ta MOJIeITb 32 OCHOBY SIKOT B3sTa Iepiia
Moudikaris 6a3oBoi Mojeni (iHaHCOBOI piBHOBAry,
«Mogens 3» — apyra Moaudikaiis 6azoBoi Mozaeri ¢i-
HAHCOBO{ PiBHOBArw.
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|IEE ®iHaHCOBa PIBHOBAra NIANPHEMCTEA

= [z |

Mogens 1 | Mogens 2 | Moaens 3

P neoAa
BMP 1

HIZ n3
HoA Ba

PospanysaTh

® Tonosenks hirarcosoi piskosam
—— oBnacts dikarconsi piatoRarh
npawa dinarcopol pistoparn

XapakTepucrika

KoskHa 3 1[UX BKJIaIOK MiCTUTh Ha0ip MOJIB, IO €
BIAMOBIIHMMH €KOHOMIYHHMU MOKA3HUKAMM MOJIEIEN,
SIKi HEOOXIHO 3alOBHHTH, 1100 po3paxyBaTH (iHaH-
COBY piBHOBAary MiAIIPHEMCTBA.

BBiBiIM HEOOXiAHI MOKAa3HUKH Yy BKIamii «Mo-
nenb 1» i HaTHCHYBIIM KHOTIKY «Po3paxyBaTu» Mmpo-
rpama «Equilibrium» MutTEBO po3paxoBye (hiHaHCOBY

a7 BikaHcosa PIEHOBAra NANPYEMCTES

piBHOBary miANPHUEMCTBA.
. v v e =E x|

Moaenk 1 | Mogens 2 | Mogenn3

P 100 100 nsog

BNP 100 100 1
HIA 100 1 n3
Hoa 100 34 [}

[3 50 12 [

ma Bxigroro noToky cyma suxignora noToky

450 247

PigeHs reHopYBaNHA BRACH N diHaHCDBIX pecypeia

piBete HeoBxiarocTi 404, Bin. pec. 1111

pisens remepysarna Baachin bin. pec. 45,11 0

Posparysari nosukosoro kanitany.

30 60 20
PingHi, HBOGXIAHOCTI OAATKOBAX dHHAHCOBMX PECYRCIE

DiHAHCOES PiSHEAra SHEXOANTECA £ TAK HASEIHOMY NOMI HEAEULLOT GIHAHCOSOT CTIAKOCT], & AKOMY OBCAT rEHEPYEaHHA BA3CHITK BiHaHCOBMK
PEQYDCIE NEDEBNILYE GECAT HEDBKIAHOTO T BUTPAYAHHA Ha WA DEATBHOTD

® Monoxennn dinaHcosol piskosarn
= aGracT, diHaHCoBO! piBHoBArM
= npAma dikanceBol pieHoBar

XapakTepmcTika

. o Ao380NE SHHIMTI AMTOMY Bary

Ha Bxmagmi «Mogzens 1» po3paxyByIOTECS 101aT-
KOBi noka3HukH «Cyma BXiTHOro notoky», «Cyma Bu-
XITHOrO HOTOKY», «PiBeHb JOJAaTKOBHUX (PiHAHCOBHX
pecypciB» Ta «PiBeHb reHepyBaHHs BIacHUX (DiHAHCO-
BUX PECYpCIB».

BkasaHi OKa3HUKH € 0a30BUMH JUIsi MOOY/IOBH B
JIeKapTOBiH cucTeMi KoopauHaT. Bici po36uti Ha iHTe-
pBaJH SIKi JO3BOJISIOTE c(hopMyBaTH 1oist piHAHCOBOI
piBHOBAry, JiaroHalibHa MpsMa, IO BUXOAUTh 3 TOUKH
0.0 stBisIE coboto npsiMy (hiHaHCOBOT PIBHOBArH.

OCKIJIbKH TOKa3HUK (DIHAHCOBOI pPiBHOBaru 3Ha-
XOIUTHCS B 1ol A2, (11 moJie BUAIJICHO CHHBOKO JIi-
HI€O ISl 3p03yMiNioil ineHTHdiKkauii nons), BigoOpa-
kKeHa «XapaKTepHCTHKay, 110 XapakTepusye mous di-
HAHCOBOI PiBHOBAru.

ITicnst 3aBepiieHHsS poOOTH 3 MPOrPamor0 ii Mo-
JKHA JIETKO 3aKpHTH. SIKIIo mmporpama Oinblie He Oye
BHUKOPHCTOBYBATHUCS, 33 JOMOMOIOK CTaHAAPTHUX 3a-
c00iB «IIporpamMu Ta KOMIIOHEHTH», IO 3HAXOAATHCS B
«[Taneni ynpasniHHS» 1 MOXKHa JAeiHCTaIOBaTH, abo
BUIATUTH TANKy B SKiii 3HAXOOUThCS Mporpama
«Equilibriumy.
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YnaneHve wan nameHerne nporpamMmel

Yropsaows v Yaamums  Vsuennts  Boccranosums

[ Vipatens
@ Equilibrium Equilibrium
Hlnstal\sh\ald 2013 Limited Edition Flexera Software LLC

%) TeamSpeakc3 Client

2y Mozilla Maintenance Service

@ Mozilla Firefox 29.0.1 (486 ru)

B Adobe Flash Player13 Plugin

Adobe Flash Player 13 ActiveX

|3 Microsoft SQL Server 2012 Data-Tier App Framework
ﬁ!M\:mso& SQL Server Data Tools - enu (11.1.20627,00)
|3 Microsoft SQL Server 2012 Management Objects (64
ﬁ!M\:mso&Web Deplay dbSqlPackage Provider - enu
O Microsoft Web Platform Installer 4.0

|3 Microsoft System CLR Types for SQL Server 2012
 Microsoft Sitverlight 5 SDK

3 Microsoft ASP.NET MVC 3

A Equilibrium Bepcua npogykra: 101
Cewinka cnpaski: http://www.Equilibrium...

Mezilla
Mozilla

Micresoft Cerporation
Micrasoft Corporation
Micrasoft Corporation
Micrasoft Corporation
Micrasoft Corporation
Micrasoft Corporation
Micrasoft Corporation

Microsoft Corporation

Cebinka Ha cny

[lnn yaanesus nporpanmet sbiBepiTe ee s cricie w wenkrue "Yaanuts', "Vswenus' wnn "Boccraromrs,

TeamSpeak Systems GmbH

Adobe Systems Incorporated
Adobe Systems Incorporated

ok, http://www.Equilibrium.com
Pazmep: 16,0 Kb

4
L

Yeraronre...
2052014
00514
17052014
1505014
15052014
1305014
1305014
B4
B
B4
B
B4
B
B4
B

Pasmep
160K6 101 D
153MB  20.00.0000

3014

201

201

1300214

1300214

1108160

11.1.20627.00

11.0.2100.60

103202250

401622

11.0.210060

50611180

3.0.201050 -

Bepeun

342KB
68,2 Mb
6,00 Mb
6,00 MB
155Mb
141MB
14,0 MB
164 Kb
413 MB
812Kb
71.5Mb
592Kb

HarucHyBmm nBiui Ha mporpamy, JCiHCTaIATOP
nporpamu «Equilibriumy BHKOHa€e CBO€ MPU3HAYCHHS i
BUIAJIUTh IPOrpaMy 3 KOMII I0Tepa.

[porpamue 3abesmedenHs «Equilibrium» wmae
3po3yMiTHIA Ha IHTYITHBHOMY PiBHI iHTEepdeiic, merkuit
y 3aCTOCYBaHHI. B 0CHOBY mporpamu nokjiaaeHo anro-
PUTM, KU pPO3paxoBye BCi HEOOXiTHI €KOHOMIUHI MO-
Ka3HUKH (HiHAHCOBOI PIBHOBArd i BUBOJUTH aJCKBATHY
XapaKkTepUCTUKY, B IOBHOMY 0OCs31 3a/I0BOJIbHSE BCi
notpebu y po3paxyHKy (iHaAHCOBOI piBHOBaru. A rpa-
¢iune BinoOpaxxeHHs GpiHAHCOBOI piBHOBAru Ta ii Xapa-

(iHaHCOBOI piBHOBAru i epeKTUBHO KepyBaTH MiANpPHU-
€MCTBOM.
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AHoTanis

MeToanKy BU3HAYCHHS €KOJIOTIYHOTO PU3HUKY 3a0pyJHEHHS IPYHTIB METalaMH YAOCKOHAJICHO IUIIXOM Bpa-
XyBaHHS HOPMYBaHHS 3a0pyIHEHHS NPH NMPOBEICHHI PO3PaxXyHKIB A PI3HUX PIBHIB TEXHOT€HHOTO HAaBaHTa-
KEHHs. Bukopucranus po3noiieHHs BeiiOyna A OLiHKK €KOJIOTiYHOT0 PHU3UKY HaJaBajio 3MOTY OXapaKTepH-
3yBaTH HOTO HMOBIPHICTH B 3aJISKHOCTI Bi/I CTPOKATOCTI PO3MOBCIOKEHHS 3a0pyAHEHHS, aOCOIIOTHOI BETNIUHH
MOKAa3HWKA BMICTy METay B IPYHTI Ta NPHUB’A3aTH A0 BCTAHOBJIECHUX, IIPH HOPMYBaHHI MOEJIEMEHTHOTO 3a0py/I-
HEHHSI, PIBHIB €KOJIOT1YHOT HeOe3eKH BHACIJOK TEXHOTEHHOTO HaBaHTakeHHs. Ha npukinani BUOOPKH KOHIEHT-
pauiii BaoBoro BMicty Ph BHSBIICHO, 110 Ha BEJIMYMHY SKOJOTIYHOTO PU3UKY BIUIMBA€E HE TUTbKH HAasBHICTh BH-
COKOTo piBHS 3a0pyaHenHs BigHocHo I'JIK, a it ekcriecuBHICTS BUOOPKH, OTXKE BPaXOBYETHCS CTPOKATICTH 3a0py-
nueHHs. 11InsxoM BH3HAU€HHS €KOJIOTIYHOTO PH3HMKY BIJHOCHO PIBHIB TEXHOT€HHOTO HAaBAaHTa)KEHHS CBUHIIEM
3IIMCHEHO OLIHKY HeOe3IeKn pO3MOBCIOPKEHHS 3a0py THEHHS B Mexax ypOooekocucTeMu M. J{Himpo.

Abstract

The determination method for the environmental risk of the soil contamination by the metals has been im-
proved by the taking into account the normalization of contamination during calculations for the different levels
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of the man-caused load. The using of the Weibull distribution for the environmental risk assessment made it pos-
sible to characterize its probability, depending on the variability in the distribution of the contamination, the abso-
lute value of the metal content index in the soil, and to link the levels of ecological hazard, with the normalization
of the elemental contamination, as a result of the man-caused load. On the example of the selection of the Pb
concentrations, it was established that the dimension of the ecological risk is impacted not only by the high level
of contamination according to the MPC but also by the excessive sampling, hence the variability of the contami-
nation is taken into account. The hazard assessment of the contamination spread within the urban ecosystem of the
Dnipro has been carried out by ecological risk determination according to level of the lead contamination.

Karo4osi cjioBa: eKonoriuHuil PU3UK, CBUHCIb, 3a6py)1HeHH>1, I‘pyHT, yp606KOCI/ICTeMa.

Keywords: ecological risk, lead, contamination, soil, urban ecosystem.

Beryn. KoHneniiist aHasi3y eKoJIOTi9HOTO PU3HKY
BHACIIZOK 3a0pyIHEHHS abiOTHYHMX CKIAJOBUX Ha-
BKOJIMIITHBOTO CEPEIOBHINA OTPUMaa JOCUTh HMIHPOKE
PO3IIOBCIOKEHHS B CBITI Yepe3 HEOOXIMHICTh TIPHiA-
HATTA pillleHb BiTHOCHO YIIPABISHHA SKICTIO JOBKIIIIA
3 METOI0 MiHiMi3alii HETaTHBHOTO BIUTUBY Ta TOTPH-
MaHHS HOPM €K0OE3IIeKH, 1110, B CBOIO 4epry, 3a0e3re-
YUTh KOM(QOPTHI YMOBH JKHUTTEIISUILHOCTI HACETCHHS
TEXHOI'€HHO HaBaHTaXeHHX perioHiB. Kpim Toro, B
YMOBax BIICYTHOCTI OarartopiuHux 0a3 AaHHX LI0J0
CTaHy 3a0pyqHEeHHs YpOOeKOCHUCTEM MeTajlaMu, Haly-
Ba€ CEHCY BU3HAUEHHS €KOJIOTTYHOTO PU3HKY, K HMO-
BIPHICHOT BEIMYMHH, 110 € BKPal BXIJIMBO TIPH yIIPaB-
JIHHI AKICTIO IPYHTIB.

AHaJli3 ocTaHHIX AocjilxkeHb i myOJikamii.
Ominky exonorigoro pmuky D.W. Connell (1999) 3a-
MPOTIOHYBAaB BUKOPUCTOBYBATH JUIsl 3AIHCHEHHS IIPO-
THO3Y BIUIMBY XiMI4HHX 3a0pyaHIoBauiB abo Oyxb-
SKUX 1HIIUX CTPECOPIB HA €KOCHCTEMH Ta X KOMIOHE-
HTH JJIsl IOCSATHEHHS eK00e3NeKH NPpH YIpaBIiHHI sKi-
CTIO HABKOJIMIITHBOTO cepenoBuina [ 12]. Po3pobxa xoH-
LT eKOJIOTIYHOT0 PU3KKY IPHIAIAE HA MOYaTOK 80-
x pokiB XX cromitrs, Tak 3rigHo G.W. Suter, (2007)
IPYHTYETHCS Ha CTYIEHI NPOSIBIB MOXKJIMBOT HEOE3MeKH
JUTSL 3]I0POB’ ST JIIOZAMHH 1 CIIPSIMOBaHa Ha CTBOPEHHS OC-
HOBH II0/I0 NPUHHATTS NPUPOJOOXOPOHHHUX PIllICHB 3
TOJTIITIIICHHSI TKOCTI CKJIQA0BHX JOBKULIA [15].

Psn aBTOpiB OOTPYHTOBYIOTH TOHATTS €KOJIOTIU-
HOTO PH3HKY, CITUPAIOYNCh Ha HATYPHI JOCIIKEHHS
peaKmii-BiAryKy MPUPOJHUX SKOCHUCTEM, abo iX ckira-
JIOBUX — OKPEMHX TECT-OPraHi3MiB, 1110 3HAXOATHCS B
rpaliieHT] BIUIMBY TEXHOT'€HHOI'O HAaBaHTa)KCHHs BHa-
cigok 3abpynHenns [10], omke oriHka WMOBIPHOCTI
BUHHMKHEHHSI HEraTHBHHUX 3MiH 3 ypaxyBaHHsM HeOa-
KAHUX HACNIJIKIB MICTUTBCA Yy BUSBJICHHI KPUTHIHHUX
TOYOK 3aJIEKHOCTI /1032 — e(eKT, KOTPi IHTEPIPETYIOTh
AK “TI0YaTOK HAMOUIBII MIBUIKOI TpaHChOpMalii cuc-
TeMH, a00 5K TOUKY 3a SIKOIO ITOYMHAETHCS BUIATIHHS
OCHOBHMX KOMIIOHEHTIB 01011€HO3Y UM NOPYIIEHHS CHU-
creMHHX 3B’s3KiB” [3]. CTaTHCTHUHY 3aJI€XKHICTE ()
BEJINYMHHM eeKTy Bifl piBHS BIUTUBY (X) ONUCYIOTH Ha-
crymHuME Moensivu [14]:

- Log-moricTi4Ha MOJIeNb 3 YOTHpMa MapameT-
pamu (b, c, d, €)

d—-c .
1+exp{b(log(x)—log(e))}’

px)=c+ 1)

- Log-norictuaHa Mozens 3 TphoMa rmapameTpamMu

(b, d, e)

4 )

p(x) = 1+exp{b(log(x)—10g(e))};

- JIOTICTUYHA MOJIENTh 3 YOTUpMA napamerpami (b,

c,d,e)

d—c )
1+exp{b(x—e)}’

p(x) =c+ @)

- JIOTHOHOpMaJbHa MoJeNb (Ipo0iT) 3 YoTUpMa
napametpamu (b, ¢, d, e, f)

@(x) = ¢ + (d = c)@{b(log(x) — log(e))}; (4)

ne @ — KyMyJIITHBHA (QYHKIIIS IUTBHOCTI IS CTa-
H/IaPTHOT'O HOPMAJIBHOTO PO3IIOIIICHHS;

- mozenp Brain-Cousens (1989) 3 n’sitbma napa-
metpamu (b, ¢, d, g, f)

d—c+fx .
1+exp{b(log(x)—-log(e))}’

o) =c+ (5)

- mozens Cedergreen-Ritz-Streibing (2005) 3 4o-
THpMa napameTpamu (o, b, d, €)

d+f exp(—xia) . (6)

plx) = 1+exp{b(log(x)—log(e))}’

- mozenib Gompertz 3 yotupma napamerpamu (o,

b, d, €)

@(x) = c + (d — e){exp[exp(b(x — &))]}; (7)
- mozens Weibull-1
@(x) = c + (d — e){exp[exp(b(log(x) — log(e))]}; (8)

- mozens Weibull-2
o(x) = c + (d — e){1 — exp[exp(b(log(x) —log(e))]}; (9)

- CKCHOHCHHiﬁHa MOJ¢€JIb 3 TPpbOMa MapaMeTpaMmu
(c,d,e)

@(x) =c+ (d—e)(exp(—x/e));  (10)

- eKCIIOHEHIIiifHa MOJIeNb 3 IBOMa IapaMeTpaMu

(d, e)

@(x) = d(exp(—x/e)); (11)

- monenb Michaelis-Menten 3 tpeoma napamer-
pamu (C, d, €)

d—c
1+(e/x)’

px)=c+ (12)
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B.K. IlurikoBum (2015) BcTaHOBIEHO, MO JBI
Moeni BeliOyria HamatoTh qyke OJU3bKi pe3ynbTaTH,
a iX NMpaKTUYHE BHUKOPUCTAHHS B KOKHOMY KOHKpET-
HOMY BUIIAJIKY ITOB’I3aHE 3 aCHMETPi€r0, a came, KprBa
Weibull-1 mosineHime yGyBae B o6iacTi BepXHBOI
MeXi, MPOTE MBUAIIEC HAOIIKYETHCS 10 HIKHBOI, 10
JIO3BOJISIE TOYHIIIE BiICTIIKYBaTH 3aJISKHICTh BiJHO-
CHO HM3BKOT0 3a0py/JHEHH, 1, HABIIAKH, 32 JOIOMOT0I0
Weibull-2 [10]. IIpo6riema moctae y BU3Ha4YEHHI MOPO-
TOBOTO PiBHS €KOJIOTIYHOTO PU3MKY, aJKe, MO-TepIe,
3HaueHHs LDsp i LD1go y pi3HHX Tpyn TecT-00’€KTiB
MOXYTb CYTTEBO BIAPI3HITHUCH, a, O-/IPYTE, SIKa KOHK-
PETHO 1032 Mae OyTH BiATIPaBHOIO TOYKOIO IIPHU HOPMY-
BaHHI IaHOTO MTOKa3HIKA. BpaxoByrouu BuIlle HaBeIeH]
HAYKOBI JOPOOKH pi3HUX aBTOPIB IS yCepeaHEHOI
HMOBIipHICHOI OIliHKH eKoJorigHoro pm3uky (R,) BHa-
CJIITOK 3a0pyIHEHHS IPYHTY 3aIIPONIOHOBAaHO BUKOPHC-
TOBYBATH IHTETpaN i3 QYHKIIT pO3IMOALICHHS KOHIICHT-
pauiii JocIiIKyBaHUX TOKCUKAHTIB HAa OCHOBI (DyHKIIT
posnoaincHHs BeiiOyna [9] 3 npuB’s3K00 10 HOPMY-
BanHs 3a [ JIK

m:

R, = exp [— (%) j] (13)

ne bj Ta mj — mapamerpu po3noznineHHs BeliOyna

JUTA j-T0 3a0py/AHIOBAYa B IPYHTI B MEKaX 3aJIaHOTO iH-
TepBally, MI/KT;

k — koedirieHT HOpMYBaHHS 3a0pyAHCHHSI BiHO-
CHO piBHIB HeOe3MeKH 3a KilacaMi TOKCHYHOCTI.

BukopucranHs posnoaiieHHs BeiiOyma mis ori-
HKH €KOJIOT1YHOTO PU3UKY Hajaae 3Mory Ha nymky [.I.
Byraiiooi (2010) oxapakTepu3yBaTd HOTo WMOBIp-
HICTP B 3aJIXKHOCTI, IO-TIEpIIIe, Bi/l iIHTEHCUBHOCTI Pi3-
HUX JDKEepell HaJIXOJDKEHHS TOKCHKAHTIB, OTXKE Bpaxy-
BaTH CTPOKATICTh iX PO3IOBCIOMKEHHS, a, MO-APYTE,
BiJl a0CONIOTHOI BEJIMYMHHU TTOKa3HUKAa 3a0pyIHEHHS
Oyap-sKoTO abiOTHYHOTO KOMITOHEHTY HaBKOIMIII-
HBOTO cepeaoBuma [2].

Ouinka Ry Hagana B poGori [9] nusixom mopis-
HSIHHS IUJISTHOK 3 PI3HUM PiBHEM T€XHOT'€HHOTO HaBaH-
TaXeHHs 200 MiX PI3HUMHU 3a0pyaHIOBaYaMu 0€3 HOP-
MYBaHHsI PiBHSI HEOE3IEKU CYTTEBO OOMEXYE HOro BH-
kopucranHs. HeOe3neka aist 310pOB’s JIIOIWHH, SIKY
Hece IOHATTS €KOJIOTIYHOTO PH3MKY, B TAKOMY BHIIa-
JIKY, Ma€ JIeIo PO3MHUTHI XapakTep, aJpKe YiTKOTO HO-
PMYBaHHS IS OTPHUMAHHMX PO3PaxyHKOBUX BEIMYHMH
aBTOPaMHM HE 3alpONOHOBaHO. JlopeyHile 3aCTOCOBY-
BaTH HOPMYBAHHS €KOJIOTIYHOTO PH3HKY, SIK HMOBIpHi-
cHoi Bennuuan 3a B.T. Animoum ta H.I1. TapacoBoto
(2006) [1]. Kpim Toro, 3Baxkatoun Ha HasBHICTh [ JIK y
dbopmym (13), mnepcrnekTMBHMM Oyae 3MiHCHUTH
MPYB’S3KY IIHOTO MOKA3HHUKA 10 PiBHIB €KOHEOE3MEKH,
BUKOPUCTOBYIOUH CaHITapHO-TIri€HIYHE HOPMYBaHHSI
B.B. Inpianm (1995) [4], amxe 3a3HaueHa MPOTIO3HUITIS
YiTKO BIIUCYETHCS B CBITOBY KOHIETILIIO €KOJIOTIYHOTO
PH3HKY, sika Mae OaratopiBHeBy CTpyKTypy [13].

Meta podoTu nossirana B yIOCKOHAICHHI METO-
JIMKH BU3HAYCHHS €KOJIOTTYHOTO PH3HKY 3a0pyHEHHS

IPYHTIB ypOOEKOCHUCTEM METAJaMH IIISTXOM BpPaxy-
BaHHS HOPMYBaHHS BiZJHOCHO Pi3HUX PiBHIB TEXHOTCH-
HOTO HAaBaHTa)KCHHS Ha MPHUKJIA/li CBUHIIO.

Metoauka gociigkeHb. 3a0pyIHCHHS CBUHIIEM
TpyHTIB ypOoekocrcTeMu M. [IHITIPO OIiHIOBATHN B Me-
PeXi eKOJIOTIYHOTO MOHITOPHHTY: pO3Mip CIiTKH (2 KM
X 2 KM), 3arajibHa KiJIbKiCTh KJIFOUOBHUX JUISHOK Bif-
6opy mpob — 65, 3 AKKX 3a XapakTepoM (GyHKIIOHAIb-
HOTO NIPU3HAYEHHS NPUINAAaIo Ha IPOMHUCIIOBY 30HY —
9, BucoTHY 3a0ynoBYy — 13, mpuBatHuii cekrop — 26, 3e-
neny (pekpeauiiiny) 3oHy — 17. [Ipobu rpyHTYy Binou-
paii MeToJIoM KoHBepTy 3 rnubunu 0-10 cm, penpese-
HTaTHBHA Tpoba ckiajamacs 3 25 IHIUBiAyaTbHUX
mpo6 [11].

V BinmibpaHux 3pa3kax BH3HAYaJId BaJOBUH BMICT
Pb atomHO0-aGCOPOIIHHIM METOIOM TICIS KHCIOTHOT
00pOOKH IPYHTY 3a CTAHAAPTHUMHU MeToAnKamu [5, 6].
OOpoOKy OTpHMaHUX aHANITHYHUX NaHWX 3MiHCHIO-
BaJld METOJAaMU MAaTeMaTU4HOi cratucTuku. Ilapame-
Tpu opmu Ta Macwtady 3 piBHsAHHA BeliOyna Bu3Ha-
yanu 3rigHo anmroputMmy B.B. Cromsposa [7]. Hopmy-
BaHHs 3a0pymHenHs Ph rpyHTiB ypGoekocucTeMu M.
JIHinpo mpoBOAMIIH 3a IKepesioM [4].

PesyabraTu gociimkens. Pb notpamise mo rpy-
HTY 3 BHKHJIAMH METAIYPrifHAX, METaIo00po0roBa-
JTBHUX, MAITUHOOYAIBHUX Ta XiMIYHHUX HIiATPHEMCTB B
3aranbHii kinpKkocTi 12 crocoBHO M. [JHinpo. [l{opiuro
BiJl CTAIliOHAPHUX JOKEpeN B aTMOCc(epHe MOBITPS Ha/I-
xoauTh 6mu3bko 1,972 T cnonyk Pb, o Bixnosigae
TeXHOreHHOMY HaBaHTaxeHHIO: 0,005 T Ha 1 kM?
wiomnti ypooekocuctemu Ta 0,002 Kr — Ha aymry Hace-
JICHHS BiAMOBiMHO (mAaHi ['0J0BHOrO yIpaBIiHHS CTa-
THUCTHUKH B J[HIIpONeTpoBChKiii 0bnacri).

Ha tepuropii micTta Basosuii Pb 3HaxoauBCs B Me-
Kax 6,74-429,67 mr/kr, a ypOaHi30BaHHN TeOXIMIYHUI
¢oH cranoBuB 65,86 mr/kr ado 2,2 I'IK (Tpetiii cTy-
meHb Aerpanarii). Maibke Ha 2/3 Tepurtopii Micta 0yino
BH3HAYCHO 3a0pyJHEHHS UM eleMeHTOM (Tabm. 1).
Bsarauni TepuTopisi, 10 3HaXOIUTHCA Ha JIIBOMY Oepesi
PIKH, XapaKTepU3y€eTHCS OLIBIIO CTPOKATICTIO 3a0py-
JHEHHS 1 HasIBHICTIO JIOKAJbHUX apeaiB 3 IePEeBUILCH-
HsiM /1K 6inbmn vk y 10 pasis, B To# yac sk Ha npa-
BOOEpEXKHIM YacTHHI MicTa ypOaHi30BaHHUI reoXimiu-
HUi (QoH mocuTh piBHOMIpHUWHA. Take po3moaiIeHHs
3a0pyaHeHHs IpyHTIB Pb mo MicTy Moske BU3HAUATHCH
PI3HHUIICIO TPOMHUCIIOBOTO OCBOEHHS TEPUTOPIi B Haci,
BIUIMBOM aBTOTPAHCIIOPTY Y€pe3 OCAIPKEHHS BHUKHIIB
TETPACTHIICBHUHINIO, OUIBII PO3Tally’KEHOI0 CHCTEMOIO
aBTOJIOPIr Ha MPaBOOEPEXTKi Ta NepeBaKaHHIM IPHBa-
THOTO CEKTOpY Ha JliBoMy Oepesi. [Iponecu nexoHuen-
Tpawii HocwiM (parMeHTapHHI XapakTep i cTocyBa-
JICh TIJBKHM BaJIOBOTO BMICTY, 3arajloM JIUISTHKH He-
CTauyl CBHHIIO B IPYHTI 3HAXOOWINCh Ha TEPUTOPIi
neprepiiHuX paioHIB MPUBATHOTO CEKTOPY Ta HOBO-
3a0yq0B, € HE TaK JaBHO BigOynacs TpaHchopMarlis
IpyHTOBOTO MPOdiro Ta 3a0pyAHEHHS IPyHTY OyniBe-
JIGHUM CMITTSIM.
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Tabmums 1
HopmyBanus nmoejieMeHTHOro 3a6pyaHens Pb rpyHTiB yp6oekocucremu
M. ninpo Binnocuno I'/IK 3a BaJiloBUM BMicTOM
Anminictpatusna PiBeHp 3a0pyTHEHHS rpyHT.y B nossix I'/IK
. . ToMipHO Hebe3ned- .
OIHHIIS Oe3neyHnit TOJIEPAaHTHHHA it HeOe3neUHUit
Awmyp-HmwxHabOA-HITI- 0,58 (0,22-0,92) 1,48 (1,23-1,92) 2,23 (2,00-2,52) 12,77
POBCEKHH paiioH 6 3 3 1
IHmycTpiansHUA 0,77 (0,37-0,94) 2,67
paiion 4 1
Hosokonanskuii 0,78 (0,61-0,90) 1,21 (1,02-1,44) 2,29 (2,11-2,54) 10,30(10,19-1040)
paiion 3 4 3 2
.. 0,34 (0,33-0,35) 1,35 (1,03-1,66) 5,32
Camapcbkuil paiioH 5 5 1
CoBopuii paiion 0,65 (0,27-0,95) 1,33 (1,19-1,58)
. . 1,32 (1,06-1,58) 12,13
IlenTpanpHuil paiion 5 —‘—1
. .. 0,84 1,48 (1,07-1,90) 3,09 5,42
UYeueniBchbKUil paiioH 1 6 1 1
[IIeBYEHKIBCHKUI 0,76 (0,60-0,89) 1,46 (1,37-1,61) 14,32
paiioH 3 3 1
. 0,61 (0,22-0,94) 1,40 (1,03-1,92) 2,40 (2,00-2,67) 9,05 (5,32-12,77)
JliBoGepexxs 12 8 4 >
0,73 (0,27-0,95) 1,37 (1.02-1,90) 2,49 (2,11-3,09) 1049 (542-1432)
[IpaBobepexxs 11 19 4 5
. 0,68 (0,22-0,95) 1,38 (1,02-1,92) 2,44 (2,00-3,09) 10,08(532-14.32)
M. Hinpo 33 27 ) 7

[puMiTKa: YHCSIBHUK — CepeIHE 3HAYCHHS Ta B Jy’KKaX MEXKi KOJIMBaHb B IPYHTAaX BiIIIOBIIHOI KaTeropii 3a0py-
JTHCHHS; 3HAMCHHUK — KUTBKICTD TUISHOK BiTOOPY MpoO IPYHTY.

Sk mokasanu pe3ynbTaTH aHaji3y BaJOBOI'O BMi-
CTY CBHHIIO B IPyHTax ypboekocuctemu M. JlHIIpo,
MPOBEJCHOTO METOJaMH MAaTeMaTHYHOI CTaTHUCTHKH,
MIePEBUIIICHHS MeJliaHN CEPEHIM 3HAYCHHSIM BiIOMBaE
TEHJICHIIII0 10 30UIbIIEHHS TUIOLIl apealiB TeXHOTeH-
HOTO HABAaHTAXXCHHs HA MICBKUHU IPYHT uepe3 3a0py-
HeHHsiM Ph (Tabn. 2). 3HauHuit po3Max Mix MakCUMa-
JHHUM 1 MiHIMABHUM 3HAYCHHSM 3YMOBJICHHH CTPO-
KaTiCTIO, KOTpa CTIIpHYMHEHA TponecaMmu
JIEKOHIIeHTpamii pu po30ymoBi ypOoekocHCTeMH Ta
TPUBAJIOTO 3a0pyJHEHHS B IPOMHUCIIOBUX 30HaX. [1o3u-
TUBHI 3HAYCHHsI KOCQII[IEHTY EKCIECY HAroJoIyBaIn
Ha HasiBHOCTI FOCTPOBEPIIMHHOTO PO3IOIICHHS KOX-
HOT 13 BUOOPOK, ITI0 32 YMOB HE3HAYHOI MPaBOCTOPOH-
HBO1 acumeTpii (< 5,5) 3a B.B. Tapacosoro (2008) [8]
CBIYHIIO TIPO iIHTEHCUBHE aHTPOIIOTEHHE 3a0pyAHEHHS
Pb rpynTiB Ha Bciit Teputopiil M. J[HIPO 3 OKpeMUMH
hot spots. OTpumaHa HIIBHICTE PO3MOAIICHHS KOHIIE-
HTpaliil bOTO eJIEMEHTY B IPYHTax, Maja IIpaBo-acH-
METPUYHUI XapakTep, OTXKE 3370BUILHO OMHCYBAJIACh

¢byHKIieo po3nofineHHs Beibyma. PospaxoBaHi 3ri-
auo anroputmy B.B. Cromsposa [7] mapamerpu pis-
Hs1HHS BeiiOyna HaBeneni B Ta0n. 1. KoediuienT Bapi-
anii (CE) € He TibKM BiHOCHOIO XapaKTEPUCTUKOKO
CTYIIEHS PO3IOJIUICHHSI BUIIAJKOBOI BEJIMYMHH BiJTHO-
CHO CepeJIHbOTO, a i 3a ymoB CE< 0,33, 1me pas rpyH-
TOBHO JIOBOJUTH JOLIBHICTE BUKOPUCTAHHS PO3IOI-
seHHs BeiOyna is OI[IHKH E€KOJIOTIYHOTO PH3UKY.
Moro BeMunHy BU3HAYAITH 32 YMOB HASBHHX PiBHIB 3a-
OpyIHEHHS CBHHIIEM TIPYHTIB Ha Teputopii M. [IHimpo
3a B.b. lnpinum [4], Tak MakcuMallbHE MEPEBUILEHHS
Pb T'TIK 3adikcoBane y rpyHTax M. J[HINIpo cTaHOBHIO
14,32 pa3um, mo 3yMOBIOBaJO PO3paxyHOK Rn mms
TPHOX DiBHIB 3a0pyJHEHHSA, a came: ISl HU3BKOTO pi-
BHst 3a0pynnenns B 1 TJIK — koedimient k=1; mis mo-
MipHO HeOe3MeYHOTO PiBHS 3a0pyTHEHHS — KOe(DillieHT
k=2; nnst HeGe3meuHOTO0 PiBHS 3a0pyAHEHHS — Koedii-
ent k=5.
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Tabmums 2

Xapakrepucruka Bmicty Pb y rpynrax yp6oekocucremu M. JIninpo

TToxasuuk Banosuii BMIiCT, MI/KT'
MiniMmym 6,74
Maxkcumym 429,67
Cepenne 65,86
Meniana 37,00
Excrec 7,70
Acumerpis 2,90
Hucniepcis 8100,11
CraHiapTHE BiIXWICHHS 90,70
Po3smax 422,93
KoedimienT Bapiamii 1,38
[Tapametp dopmu 0,738
[TapameTp mMacmTady 54,574

PIMOBipHiCTL BUHUKHEHHS HeOaXKaHMX HACIIIKIB
3TiIHO O/IEPKAHUX 3HAUEHb €KOJIOTIYHOTO PU3HKY BHA-
crifiok 3a0pyaneHHs: Pb 3MeHIyBanace Bij ToiepaHt-
HOTO JI0 TIOMiIpHO HeOe3MeYHOro Ta HeOe3MeIHoro pi-
BH: (Tabun. 3). OcobnauBO HeOE3NeYHUMH paiioHaMH 3
TOYKM 30pY BHHUKHCHHS HEOaKaHUX CHUTYyaIlill CIlij
BU3HATH Ha JiBoOepexki — AMyp-HMKHbOJHITPOBCH-
Kuii, a Ha mpaBoOepesxoki — HoBokonauekuii, Lentpa-
npHul Ta [1IeBYCHKIBCHKHIA paiOHM 1€ EKOJIOTIYHUMN
PM3HK TSDKi€E O HENPUITHATHOTO 32 YMOB TOJIEPaHT-
HOTO Ta YaCTKOBO IIOMipHO HEOE3IEYHOTO PiBHA 320py-
nHeHHs. HasBHiCTh ToKansHHX hOt Spots B mexkax 10

I'IK B mpomucioBux 30Hax M. J[HIIpo He mpu3Bena 10
MiABUICHHAS €KOJIOTIYHOTO PU3UKY, TaK MO BCIM paiio-
HaM BiH OyB 0€3yMOBHO HPUHHATHUM. 3TiTHO IIKAITH
XaHTepa, Py aHaJi31 3Ha4YeHb Ry ToJIepaHTHOTO Ta He-
Oe3reyHoro piBHs 3a0pyIHEHHS MO MICTy B LJIOMY,
BHCOKa WMOBIPHICTh PO3MOBCIOKCHHS MPOSBY eeK-
TiB HU3bKOT TOKCHYHOCTI IO BCiif HOTO TepUTOpIi BHA-
CIIIIOK TIepeBakaHHA [0 TEPUTOPIT MiCTa HU3BKOTO pi-
BHSI 3a0pyTHEHHsI, HABMAKH, NPOSIB €(eKTiB, IOB’s3a-
HUX 3 CEpelHIM Ta BHCOKHM piBHEM 3a0pyIHEHHS
HOCHTB JIOKAJIbHUH XapakKTep.

Taommus 3
Exosoriunuii pusuk 3a6pyasenns Pb rpyuriB m. Ininpo
AnMiHICTpaTHBHA OIUHUIIS yP6aI.{iSOBaHHﬁ Gon 3a ce- Ry
PEIHIM 3HAYCHHSIM, MI/KT 1 2 3

Amyp-Hmxibo-nHinpoBcpKuii 63,75 1,72:10% | 1,13:10% | 2,34:10'%
paiion

InycTpianbuuii paiion 34,55 3,29:-10% | 3,23-10%® 2,73-102°

HoBoxopalpsKuii paiion 86,60 1,58-10* 4,56°107 3,40-10°18

Camapchkuii paiion 47,73 1,26°10° 1,44:101° 4,4410"%

CoGoprutii paiion 29,75 432-10° | 1,12-10% | 3,72-10%

LlenTpanbuuii paiion 147,71 2,74:10° 5,33:10° 3,91:10°

YeyetiBChKHA paiioH 60,82 1,17-10® 5,89:10° 6,5810°Y

IllepuenKiBchKuit paiton 89,96 1,01-10* 6,87:107 7,57-10718

JliBoGepesxoKs 53,21 3,58:10° 8,30:10%0 1,39:1018

Tpasobepesxs 74,29 5,55°10° 7,93:10°8 1,10-10

Juinpo 65,86 2,30°10° 1,86°10°8 6,56°1016

IIpmmitka: 1 — 11 TONEpaHTHOTO PiBHA 3a0pyIHEHHS; 2 — UII TOMIPHO HEOEe3EeYHOT0 PiBHA 3a0py/THEHHS;

3 — nu1st HeOe3MeYHOTro PiBHS 3a0pyTHEHHSL.

BucHoBkM. YJIOCKOHAJIEHO METOJIMKY BHU3HA-
YEHHS €KOJIOT19HOTO PU3UKY 3a0pyIHEHHS IPYHTIB Me-
TaJlaMH IIJISIXOM BpaxyBaHHs HOPMYBaHHS BiJIHOCHO
PI3HMX piBHIB TEXHOTEHHOTO HaBaHTAXXEHHs. 3MicTo-
BHO JIOBE/ICHO, 1110 BUKOPHCTaHHS PO3NOAiIeHHs Beii-
Oyna a8 OLIHKM EKOJIOTIYHOTO PH3HMKY HaIaBaso
3MOTY OXapaKTepu3yBaTH HOro HMOBIPHICTb B 3alek-
HOCTI, TO-TIepIle, BiJl IHTEHCUBHOCTI PI3HUX JKEpel
HaJ[XOJDKEHHS TOKCUKAHTIB, OT)KE BpaxyBaTH CTpPOKa-
TiCTh 1X PO3MOBCIOKEHHS, MO-IPYTe, BiJl aOCOTIOTHOL
BEJINYMHHM TTOKa3HHUKa 3a0pyIHEHHS IPyHTOBOTO Cepe-
JOBUIIA, &, BTPETE MPHUB A3aTH 10 BU3HAYECHHUX IIPU HO-
PMyBaHHI ITOEIIEMEHTHOTO 3a0pyTHEHHS PiBHIB €KOJIO-

rivHoi HeOe3lmeKy BHACIIAOK TEXHOI'€HHOI'0 HaBaHTa-
JKeHHs. BcTaHOBJIEHO HA MPHUKIaAi BUOOPKH KOHIICHT-
pauiit BanoBoro Bmicty Pb, mo Ha Bennunny Ry, Brium-
Ba€ HE TUILKHU HasIBHICTb BUCOKOTO PiBHS 3a0pyIHEHHS
BimHOCHO ['JIK, a # exciiecuBHICTE BHOOPKH, OTXKE Bpa-
XOBYETBCS CTPOKATICTh 3a0py/IHEHHSI.
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