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APXNTEKTYPA

Komarov Mykhailo

Post-Graduate Student, Department of Theory and History of Architecture, and Synthesis of Arts
National Academy of Fine Art and Architecture (NAFAA), Kyiv, Ukraine

FEATURES OF THE FUNCTIONAL ZONING OF FILM STUDIOS

Summary. The article describes the main features of zoning of film studios in Ukraine and other countries.
Prerequisites for forming recommendations for the planning and modernization of Ukrainian film studios have

been created.

Keywords. Film studio, zoning, pavilion, structure.

Today in Ukraine there is no single normative base
for the film studios construction. At the same time, dur-
ing the years of independence, a number of modern pri-
vate studios have already been built. There is a need to
structure the world experience in this issue and adapt it
to Ukrainian realities.

With the adoption of the Law on State Support to
Cinematography in Ukraine by the Parliament of
Ukraine (Vidomosti Verkhovnoyi Rady), there isan ur-
gent need to create new spaces for film production and
modernization of existing ones. However, for this pur-
pose it is necessary to reveal the basic principles of
functional zoning of the leading studios of the world for
the further introduction of certain principles into
Ukrainian practice.

The author identified a number of works related to
the structure of film studios, such as "The Structure of
a Modern Film Studio”, where Aleynikov M. compared
Soviet and American film studios and stated that at that
time there were 37 separate divisions (Aleynikov, 43)
[Table 1]

In the Soviet era, the design institutes Giprokino
and Giprokinopoligraf were responsible for the con-
struction of film studios, they relied on the "Guidelines
for building design of buildings and constructions of
film studios".

Now the creation of studios in Ukraine is regulated
by NAPB.V.01: 001-98 / 9.3.60 Rules of fire safety in
the field of cinematography in Ukraine (production,

37 departments in

film production (M.Aleynikov)
creative technical administrative

- storyline - scientific research - correspondence
- script - technical - library
- distribution of constructions - film bank
- roles - field shootings - security and
- preparation of - permanent supply

actors mock-up scenery
- musical - installation of
- decorative design negative
- artistic - installation of
- mock-up positive
- furniture - editing of movies

sham - shooting

requisite equipment

drapery - charging

special effects cartridges

costume - sound

make-up - electrical

cameraman engineering

sound effects - projection halls

tricks - laboratory

- transport
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distribution and demonstration of films), approved
by the order of the Ministry of Culture and Arts of
Ukraine No. 483, 02.10. 1997. Also at the stage of ap-
proval is the DBN B.2.6-XX: 201X CONSTRUCTION
ACOUSTICS.

Through the years actual process of film produc-
tion has also undergone significant changes (Tashbula-
tov). Only the largest film studios can afford to keep all
stages of production. The more common practice at the
moment is the pooling the resources of two or more stu-
dios together to create the final product. Therefore,
there is a tendency to create small film studios that at-
tract resources from other companies.

In addition, each studio has its general artistic and
creative peculiarities that influence its structure.
Obijectives include:

e Country of location - the type of studio is
formed on the basis of social, ethnic and cultural as-
pects;

e The surrounding structure is important for as-
sessing traffic flows, noise levels and logistics;

e The time of foundation - characterizes histori-
cal processes and background;

e Saturation of the territory - is taken into ac-
count when identifying the potential for further deploy-
ment: percentage of movie stages, administrative and
service buildings, the size of green areas, the number of
parking spaces, the presence of streets.

For a better understanding of these components, a
table of key characteristics needs to be develop:

e Country;

Period of foundation;

Location towards the city center;
Density of development of the territory;
Number of pavilions;

e Existence of street scenery.

This will allow to create a table for the develop-
ment of film studios in the world. (Table 2)

/

outside
the city

[ presence \

~

location
on the outside in city
outskirts downtown

center _/

of street
scenery

no

UA

/
/

up to 10%
of territory
10-30%

of territory

Odesa film studio

; \

30+%
\ of territory J
density of

development
of the territory

year of foundation

—1 | HE1895-1912

\ BN 1913-1928
1929-1990

stages

of

The conclusions obtained from comparative table
(Table 3) will be presented in the further research. In
the context of this article, it's important to emphasize
that all six of the above components are closely related.
For example, the location towards to the city center has

a direct impact on the density of the buildings, the pres-
ence and size of street scenery. State studios in the
countries of the former Soviet Union are the excep-
tions, because the concept of land value was absent at
the moment of their creation.
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Structuring of film studios,
based on 6 indicators

Black Maria

Sunset Gower
Studio

Paramount

Sony pictures
studio (MGM)

Universal Pictures

Odesa film
studio

Yalta film
studio

Warner
Brothers

CBS Studio
Center

Mochwnem

Dovzhenka
film studio

Ukrainian
cinematica

20th Centuary Fox

Pinewood Studios

Cinecitta

UA Victoria Film UA Film.ua SA Cape Town
Studios : Film Studios
So, when creating a studio model, it's important to References

take into account all these factors. Internal filling can
be divided into four main groups:

e Pavilions

e Administrative buildings

e Auxiliary (servicing) structures

e Full-size playgrounds (street scenery)

The first group is the main resource of a film stu-
dios and affects the number of films that can be created
simultaneously. Often studios rent a part of pavilions to
TV channels, and therefore it is also the main article of
additional income.

The second group includes office premises that are
used by the administration or are also leased out.

Auxiliary structures include technical functions
that support the ability of the film studio to function.
This author also includes sound recording studios, dec-
oration, costume design, and so on.

Full-size playgrounds are usually present only at
large film studios and are permanent decorations often
performed in the style of a particular historical period.
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Haymxun I' H.,
Kanouodam apxumexmypwl, ooyeHm xagheopwul apxumexmypul I'Y3a

YCAJbBA EKATEPHUHBI |1 B HAPUIIBIHO

Naumkin G.1.,
Candidate of Architecture, Associate Professor, Department of Architecture,
The State University of Land Use Planning

MANOR OF CATHERINE 11 IN TSARITSYNO

Annoranust. Exatepuna |l nmpuobperaer nmenue B [lonmockoBbe y kusi3s C. Kantemupa. Apxurexropy B.
n. Ba)KeHOBy OHa NOopy4vacT MPOCKTUPOBAHUEC aHcaMOJs B BEJIHMKOJECITHOM IPUPOAHOM OKPYIKCHUU. I[O CTpou-
TENBCTBA JBOPIIOBOTO aHCAMOIIST MMITEpaTPULA TPOKUBAET BO BPEMEHHBIX IMOCTpoiikax. E€ BpeMs mpeOrBaHU
3aII0JIHEHO TOCYAAPCTBEHHBIMU JEJIaMH, 2 CBOOOTHOE BpEeMs OTBOJIMIIA PA3BICYCHUSAM H IPOTYIKON MO MapKy, a
TaK)Ke KaTaHUsAM N0 BOAHOHU riaau bopucosckux npynos. [loctpoenHsle bakeHOBBIM UMIIEPATOPCKHUE JBOPLBI B
COBETCKHH Nepuoa U HaCTOALIEC BPEMA ObBLIH MOABCPIKCHBI NCKAKCHUIO, @ HEKOTOPBIC N3 HUX IMOABECPIIIUCH UC-
KaXXCHHUIO 1 YHUYTOXKCHHIO.

Annotation. Catherine Il acquires an estate in the Moscow region from Prince S. Cantemir. She entrusts
architect V.1. Bazhenov with designing the ensemble in a magnificent natural environment. Before the construction
of the palace ensemble, the empress lived in temporary buildings. Her time remained filled with state affairs, as
well as skating along the water surface of the Borisov ponds. The imperial palaces built by Bazhenov were subject

to distortion, and some of them were subjected to distortion and destruction.
Kouesvie cnosa: apxumexmypa, 06opysl, maivie opmvl, IK30mMuKa 6ecedox, spadocmpoumenbHoe npo-

CmMpancmeo.

Key words: architecture, palaces, small forms, exotic arbors, urban planning space.

Wmmnepatpuna, otasixas B cene KosoMeHckoM B
anpene 1775 r., npeaAnpuHUMAET Noe3aKy B ceno Yep-
Has Tpsi3b K bopucoscknum npynam. Ilo npuesny nmre-
parpully BCTpEYajlM KpPECTbsHE C XJIeOOM COJIBIO.
(Omom momue «xneb-convy Gyoem onioujer Ha ga-
caoe Xnebnozo ooma, Komopwlii 6yoem nocmpoeH 6
Lapuyvine no npoexmy 300uezo Bacunus Heanosuua
baosicenosa). Ha mmmepaTpuily 3Ta moesaka npou3Beia
He3a0bIBacMoOe BIIEUATIICHHE. BenmkonenHsIil aHa-
madT, BOAHBIC TIAagU NPYAOB, OEpe30BbIe POIIN HE
OCTaBMJIM MMIEPATPHUIly paBHOLYIIHOW. Brieuarnenue
OT YBHJICHHOTO 3acCTaBHJIO €€ mopenuTbes ¢ Opunpu-
xoM I'puMMOM, 4TO y He€ BO3HMKIIO XKEJTaHUE IPHOO-
pecTH 3ToM ydacTok 3emiu. [1o nopyyenuto Est Mmne-
paropckoro BenuuecTBa faHO OBLIO yKa3aHHE CBep-
IIMTh CAENKY KYIUTU-TIPOJAKH HMEHMd, cena UepHas
I'ps13p, KOTOpOE MpuHaANexano kua3to Cepreto Imur-
puesnuy Kanremupy. Crenka cocTosack, a 3a mpuoo-
petenne cena YepHas ['psi3p Obuto yruiadeHo Kante-
MUPY IBaALATH [T THICTY pyOIeH.

Exarepuna Il ynorpeGnser HOBoe Ha3BaHHE —
ceno Llapunsino BMmecto cena UepHas I'psize. Oto
Ha3BaHHE COAEPXKUTCS B uchbMe k 'pummy. B 17775 r.
¢ 1 uronst o 6 nrosist nMmIeparpuia npedsiBaet B Llapu-
LBIHO U JKUBET B CBOUX BPEMEHHBIX IIOKOSIX BMECTE C
cembeli iecapesnya [1aBna Iletposuya. s pacmupe-
HUS BpEMEHH OTAbIXA U Pa3BICYCHUI Ha BOJHYIO II1ah
npyna ObUTH CHYIIEHHI cy/ia U OOTHKH, KOTOPbIE OBIIH
MIOCTPOCHBI 10JT KOHTposieM Bume-mpesuaenta [Nocy-
JIApCTBEHHON aJIMUpanTecKol KoJyieruu, rpada
NBana ['puropsesnua Yepusimesa. «Cyna cTpOMINCH
npuciaHHbIME TpadoM YUepHbINIEBEIM KOpadeaaMu —
aAMUPANTEHCKUMU CITy)KuTeIsMU. OHU yCTAaHOBUIIM Ha
CyJax XOTs U MaJeHbKHE, HO HACTOALIME IMyIIKu» [3.,

c. 278]. 27 utons B cene LlapuiplHO IO Ipeace1aTENb-
CTBOM HMIICPATPHUIBI COCTOSIIOCH 3acelaHhe «ydpe-
JKIAEHHOTO €10 B 1768 r. CeHaTa, Ha KOTOPOM pEILaINCh
Ba)KHEHININE BOIIPOCH! YIPABICHHUA TOCYJapCTBOM. A
BEYEPOM COCTOSUIOCH IEpPBOE IIABaHUE IO IPYyIy Ha
MOCTPOCHHBIX cyfaax U O0otukax» [Tam sxe]. «Ilocnen-
HU# pa3 B 1775 r. umnepatpuna npuexaia B ceno La-
pHUIBIHO 28 CeHTSAOpPs, U, COBEPIINB MPOTYJIKY MO H3-
MOOJICHHBIM MecTaM, OTOOeIaB CO CBHTOW, depes
[IeCTh YacoB MOKUHYINA ero. Clenyrolee ee CBUIaHne
¢ HapunpsiabiM cocTosnock Tonbko uepe3 10 ger» [Tam
xe]. (Kazanoce b1, manosnauumenvroe ceedenue o Cy-
dax u bomukax, HO OHO Oaem Omeem Ha BONPOC, NO-
uemy baowcenos cumeonusupyem 6 ycadvbe idicHblE
epanuyvl Poccuu npubpesicnou nunuel bopucosckux
npyoos, max Kax OHa COOepIHCUm C8:3b C 60OHOU AK8a-
mopueti YepHoeo mops).

30 wmrorsa 1775 r. cTanm BaXHOH BEXOH B HCTOPHH
cena HaputpiHo. B 3T0T 1eHb Ha X0/1IHCKOM T10JIE€ UM-
nepatpuia Bcrpevaercs ¢ Bacunnem lBanoBuuem ba-
JKEHOBBIM. JTa BCTpeYa COCTOSsIaCh Ha XOABIHCKOM
mojie, ¢ OHa JaeT NOPY4YEeHUE Ha MPOEKTHPOBAHUE
cena Lapuueizo, a cnepyrouuit 1776 roz cienyer cuu-
TaTh HA4YaJIOM CTPOHTENbCTBA LlapuIpIHCKOTO aHCaM-
ons1 Bacunmmem MiBanoBuueM baxkeHoBbIM [1].

B 3TOT yHHKamBHBI KOMILICKC BXOAST 30HBI
JIBOPLIOBOM M NapKOBOW apxutekTypsl. Ilo ucropuue-
CKMM CBEICHHSAM, B TApPKOBOH 30HE pazMemannch Oe-
CEeNIKM C HEOOBIYHBIMHU 3K30THYECKUM Ha3BAHUSIMHU, Ta-
KHe Kak «XmwKuHay, «I30mMoBKay, «Typeukas» u Oe-
cenka Oormum lLlepeprr. Ha mcropmueckmx mmaHax
napka Oecenka Oorunu Llepepsl, ona xe u xpam Lle-
pepbl coxpaHunack 10 Hamwux aHed. Ilepeuncnennsie
MaJlble apXUTEKTYpHBIC OOBEKTHI 3a()UKCUPOBAHBI HA
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wiane Havana XX B. KoMIIO3UIIMOHHBIC IPUEMBI, HC-
MIOJIF30BAHHBIC JIJIS MAJIBIX apXUTEKTYPHBIX (DOPM, BBHI-
BOJAT Hac Ha TBopyecTBO B. U. baxkenosa [2]. ABTop-
CKH€ MPUHINIAATBHBIE OCOOCHHOCTH COIEPKAThCS U B
Pa3BUTHH TPAJZOCTPOUTEIFHOTO MPOCTPAHCTBA MMIIC-
paropckoii ycans0b1. OmpeneneHne CEMaHTHYECKHX
3HAYCHUH apXUTEKTYPHBIX OOBEKTOB PACIIMPHIN IIO-
HATHE apXHUTEKTYPhl MO TEMATUYECKOMY CIUHCTBY
JIBOPIIOBOM U MapKOBOM 4acTeil aHcaMOJst. DTO CAHH-
CTBO HE CIIOHTAHHOE MPOSIBJICHUE, a 3aMPOrPaMMHUPO-
BaHHOE TEMaTHUYECKOe pa3BUTHE Kak mojenu Poccuii-
CKOTo rocyaapctsa. B MmaTepuanax uccienoBaHus rpa-
JIOCTPOUTENBHOTO  TpocTpaHcTBa  [lapuibiHCKOTO
aHCaMOJIT HAaXOJWT CBOE TOATBEPKIACHNE B (PUKCAIIU
TpaHUI] KaK T€OMpPOCTPAHCTBA TOCYIApCTBA, a TAKXKE IO
XpaMOBO# HMKOHOTpauH, KOTOPHIE COAEPIKATHCS BO
JIBOPIIaX W BBIIICTIEPSUUCICHHBIX MaJbIX apXUTCKTYp-
HBIX (hopMax 0OBEKTOB aHCAMOIIS.

[IyTh kK MO3HAHUIO YHUKAIHLHOTO aHCAaMOJIs 3aHsIT
MOYTH TPHUCTA JIET. 3a MPEIIEeCTBYIONINA COBETCKUI
MIEPHUOJ U 10 HACTOSIIEE BpEMsl TBOPUECTBO BEITUKOTO
3014€T0 MOABEPTIIOCH TOTAILHOMY UCKaXEHHUIO M YHH-
YTOXKEHUIO, a €r0 TBOpUYECKasi Onorpadus moaBeprioch
YHUUMKUTENBHBIM XapakTepuctukaM. Hakonusmmiics
HETaTHB IIO3BOJIUI TIOTIYMHUTCS HAaJl €ro BEINKOH
HallMOHAJIbHOW apXUTeKTypoH. M3-3a HemoHMMaHUs
HAIIMOHAIBFHOTO ATHOCA, KOTOPHIN ObII BHeCeH B L{apu-
IBIHCKUH aHcaMOib, B XX-XXI| Bekax B €ro apXurTek-
Typy BIDICTH MacCOHCKYIO CHMBOJHKY. DTOT KOIIyH-
CTBO B HOBOZEJIC MOKHO HAOFOIATh yKe MIPH TOAXO0IE
K ycagsbe XVIII B.: — mo m300pakeHNsIM MAaCOHCKHUX
JYYUCTHIX 3BE3]l; TOTHUYECKHX DJIEMEHTOB, KOTOPHIE
BCTpeuaroTcs: moBciofy. ObanzeBiias HOBU3HA Jelb-
IIOB OT apXHUTEKTYPHI, TPEJICTaBIICHA B T€ATPAIN30BaH-
HOH OyTadopun, B MUIIYpE KOTOPO# yTOIHIIa KpacoTy
HUCTOPUIECKON MapKOBOH apXHUTEKTYpPHl U ABOPIIOBBIX

00beKTOB. Bce 3T0 SIBIAIOTCS BBI3BIBAIOLIMM U OCKOP-
OUTETIBHBIM IIPOSIBICHNUSIMH K CBETJION TaMSATH 30J9€TO
u apxuTeKkType 3mnoxu IIpocsemenns.

HccnenoBaHnsMH pacKpbITHE HOBBIX NPHUHIUIIOB
MIPOEKTHPOBaHNUS B BelMMKoM Hacienuu 3oxdero XVIII
BeKa JODKHO MpOOyIUTH B OOIIECTBE MOTPEOHOCTH
CHATh YHU3HUTEJIbHBIC AaHTHAPXUTEKTYPHBIC HACIIOCHUS
1 BOCCTaHOBUTH L{apuiibiHCKuit aHCaMOJIb 110 3aMBICITY
baxenoBa: «llapunbiHo — 310 Mozenb Poccuiickoro
TOCyAapcTBa», HaWBBICIIEE HAI[OHAJIBHOE JIOCTHXKE-
HHUE apXUTEKTypbl B uctopuu Poccun. Boccranosie-
HUE aHcaMOJsl cJeJoBaJio OBl OCYLIECTBISTH I10-
9TAITHO: Ha NEPBOM JTale: HayaTh C BOCCTAHOBICHUS
MaJIbIX apXUTEKTYPHBIX 00EMOB — HEU3BECTHBIX Oece-
1ok B. U. baxxenosa. Ha BTopoM 3Tane cinenyer Tia-
TEJFHBIM 00pa3oM OTHECTHCh KO BCEM COXPaHHB-
muMcst 4eprexam bakenosa. Mcrmoip3oBaTe HOBBIC
MaTepHallbl UCCIICAOBAHUS U BOCCTAHOBHUTH €TI0 JIBOP-
LOBYIO apXHUTEKTypy. DTOT 3Tall CBSI3aH C MacliTad-
HbIMHU pa6OTaMI/I, C KOJIOCCAJIbHBIMH MaTCpUaJIbHBIMU
U BPEMEHHBIMH 3aTpaTaMu. (OmuocumensHo nepgozo
amana: asmopom OaHHOU cmamvu ObLIU epapuyecKu
60CCMAHO6IEHbL 00beMbl U NIAHbI MAbIX APXUMEK-
mypuvix popm. Cmyodenmovl apxumexmypHozo axyib-
mema no mMum 4epmedicam 6biNOIHEeHbl MAKembyl, KO-
mopule xpanamces 6 I ocyoapcmeennom ynusepcumeme
nO 3eMAeyCmpolCmay).
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POLYPHASE PSEUDOMORPHS AT THE AREAS OF MAGNETITE QUARTZITES
SULPHIDIZATION IN THE PRODUCTIVE STRATA OF PETROVO DEPOSIT (KRYVYI RIH BASIN).

Tpynun Anexcanop Hukonaesuu

Kanouoam 2eon1020-MuHepaniocuieckux Hayk, 0oyeHm Kageopvl 2eono2ull  NPUKIAOHOU MUHEPATOSUMU,
Kpusopooicckuii nayuonanvuwlii ynusepcumem

3aituenxo Banepus Banepuesna

acnupanmxa xageopwvl 2eono2uu u NPUKIAOHOU MUHEPATOSUU,

Kpusopoowcckuii nayuonanonvlil ynueepcumem

HHOJNDPA3ZHBIE IICEBAJOMOP®O3bI B YHACTKAX CYJIbOUIU3ZALINN MAT'HETUTOBBIX
KBAPIIMTOB ITPOYKTUBHOM TOJIIIHA IIETPOBCKOTI'O MECTOPOKIEHMSI
(KPUBOPOXCKHNU BACCEUH).

Summary. Using the capabilities of mineragraphy and ontogenic analysis, epigenetic ore mineralization has
been studied in the sulphidization areas of lowgrade iron ores of Petrovo deposit in Krivbass. Manifestations of
intensive sulphide mineralization proved to develop in varieties of magnetite quartzites saturated with silicate
components. Epigenetic ore mineralization is represented by the following sulphides (according to the sequence
of their crystallization): pyrite — pyrrhotite — chalcopyrite — arsenopyrite) and second-generation magnetite
segregations. It was shown that matrixes of iron-containing silicates (biotite, hornblende, staurolite) represent
effective geochemical traps for localizing pseudomorphic polyphase sulphide aggregates and secondary magnetite
in them. It is recommended to pay special attention to the areas of development of pyrrhotite, which, along with
magnetite, is actively extracted into iron ore concentrate, significantly impairs the quality indicators of
technological conversion.

AnHoTanusi. Ha 0CHOBE MCIIOJIb30BaHMST BO3MOXKHOCTEH MUHEparpadui U OHTOTCHUYECKOrO aHau3a U3y-
YeHA DIHUICHETUYECKask PYIHAs MUHCPAIM3alUs B yYacTKaX Cydb(GUAN3AIUH OCIHBIX XKeJle3HbIX pya IleTpos-
ckoro mecropoxaeHus Kpusbacca. YCTaHOBIICHO, UTO NMPOSBICHNS HHTEHCUBHON CyIb(QHUIHON MHHEpATH3alHN
TMOJYYarOoT Pa3BUTUE B PASHOBUJHOCTAX MAIrHETUTOBBIX KBAPUHUTOB, HACBIMICHHBIX CUJIMKATHBIMHA KOMIIOHCHTaMU.
DnureHeTHYecKasi pyaHas MUHEpaIU3alus MpeacTaBicHa cynbhuaamMu (0 0YSPETHOCTH UX KPUCTAIIH3AIINN):
MMAPUT —> MUPPOTHUH — XAJIBKONHUPUT — apCf:HOHI/IpI/IT) W BBIACJICHHUSIMU MAarHe€Tura BTOpOﬁ TreHepalunu. Tloka-
3aHO, YTO MaTpHULbI KEJIC30COACPIKANINX CUIIMKATOB (6I/IOTI/IT, porosas 06MaHKa, CTaBpOJ‘II/IT) SABJIAKOTCA 3(1)(1)61(—
TUBHBIMU T'€COXUMHUYCCKUMU JIOBYHIKAMH JJIs JIOKAJIU3allUU B HUX HCGBZ[OMOp(I)HBIX HOJ'II/I(l)aSHLIX arperaTtos CyJib-
(I)I/IZLOB 1 BTOPUYHOI'O MarHeTura. PeKOMeHZ[yeTC}I 06paTI/ITL 0co00e BHUMaHHE Ha Y4aCTKHU pa3BUTHUA NUPPOTHUHA,
KOTOpLIﬁ, Hapiaay ¢ MarueTuToM, aKTUBHO U3BJICKACTCH B )KeJ'IeSOpy}:[HBIﬁ KOHIICHTpAT, CYHIIECTBECHHO YXYAIIAcT
Ka4Y€CTBCHHBIC ITOKA3aTCJIM TEXHOJOTUYCCKOTO NIepeacia.

Keywords: Kryvyi Rih basin, Petrovo deposit, ferruginous quartzites, sulphidization, pyrite, pyrrhotite, mag-
netite, silicates, polyphase pseudomorphs.

Kniouegvie crosa: Kpusopooicckuil 6acceiin, [lemposcrkoe mecmopodicoenue, dtcese3ucmole Keapyumaol, Cyib-
Quousayusn, nupum, nUPppPOMuH, MacHemum, CUIUKAMbL, NOAUPasHble nce0oMOPPO3bl.

ITocranoBka npoojemMbl. [TerpoBckoe  OHa MPUHUMAIOT Y4acTHE MOPOJIbI ApXEHCKOro U Mpo-

MECTOPOXKJCHUE OCTHBIX JKEJIE3HBIX Pyl PACIIOIOKEHO
B IeHTpanbHON uactu WHryno-HMHrynenxoi moBHON
30HBI YKpaumHCKOro ImuTa. B kommiekce ¢ apyrumu
AQHAJOTUYHBIMH MECTOPOXICHUSAMH 00pa3yer Crienu-
(uueckyto BEITSHYTYIO CTPYKTYpY - [IpaBoOepeskHyto
M0JIOCY MarHUTHBIX aHOMAaJIMi, KOTOpas OrpaHHYeHa
3amagao-Unarynenknm n KpuBoposkcko- Kpemenayr-
CKUM ITyOMHHBIMH pa3iioMaMu. boibiias 9acTp mos-
HOW 30HBI 00pa3oBaHa aHTU(POPMHBIMH CTPYKTYypaMH,
KOTOpBIC IIPEACTABICHBI OONBIINMHU KyHOJaMH U Ba-
JaMH, OTICICHHBIMH JAPYT OT Apyra CHH()OPMHBIMH
MEKKYIIOJIbHBIMU 00pazoBanusiMu. B ctpoennu paid-

Tepo3oicKkoro Bo3pacra. KynojabHble CTPYKTYpHI CIIO-
JKE€HBl TPaHUTO-THEHCAMU, JTMHEHHO-BBITSAHYThIE 30HbI
— [OPOJaMH KOHKCKO-BEPXOBLIEBCKOM, KPUBOPOKCKOM
U MHTYJELKOH cepuii [2, 9].

Crpykrypa [leTpoBCcKOro MecTopoXkIeHus Mmpes-
CTaBisieT OO0 THUMMYHYIO CHHKJIMHAL. B mpenemnax
PYAHOTO KOMILIEKCA IOCJIEA0BATEIbHO BBIACIAIOTCS
TPH CBUTHI MOPOJ] WHTYJIO-UHTYJICIKOW CepuH (CHHU3Y
BBEpX): 3€JICHOPEUCHCKAs, apTEeMOBCKas U PaJlOHOB-
ckas. [IpucyTCTBYIOT TakKe yabTpaMeTaMophudecKkue
TOPOBI KHPOBOTPAACKOTO KoMmIutekca. OCHOBY Jkele-
30pYJHON TOJIIU MECTOPOXKJIEHUSI COCTABIISET apTe-
MOBCKasl CBUTa, KOTOPAasi, COBMECTHO C 00pa30BaHUIMU
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3€JICHOPEYEHCKOH CBUTHI, 00pa3yeT Kpbuibsi [leTpos-
CKOM CHUHKJIMHAIU. B siape pacnonaratotcs rHEHCOBbIE
MOPOJBl PaAMOHOBCKOW CBUTHL. CTpoeHHEe pyIOHOI
TOJIIN CYIIECTBEHHO OCIOXKHSETCSI MPOAOIbHBIMU U
MONEPEYHBIMA Pa3pBIBHBIMU HAPYIICHUSMH, KOTOPBIC
pa30MBaIOT CTPYKTYPY HA OTAEIbHBIC TEKTOHHYECKHE
650Kku. J[N3pIOHKTHBHBIE HAPYIICHU 3aIIOIHSIIOTCS Te-
JIaMH aruTUT-TIerMaTOUAHBIX TPpaHuTOB [2, 9].

IIpongykTuBHAs apTeMOBCKas CBUTA BKJIFOYAET XKe-
JIe30pyJHbIE MarHeTUTOBBIE, CHJIMKaT-MarHETUTOBBIE
U MarHeTUT-CUJIMKAaTHbIE KBAapILUThl C TIpaHATOM U
CTaBpPOJIUTOM, a TaKke Oe3pyaHble am(puOOI-MarHe-
TUT-KBapI-NUPOKCEHOBEIE craHbl. IlocnenHue xapak-
TEPU3YIOTCSI HEACHOCIIOMCTON TEKCTYPOW U pacmoJio-
JKEHbl MEXy HMOJCTHJIAIOLIEH THEHCOBOW TOJIIEH 3e-
JICHOPEYEHCKON CBHTHI u MarHeTUTOBBIMH
KBapLUTaMH, 3aJeralomumMu Boime. Ha MakpoypoBHe
MarHeTUTOBBIE KBapIUTHI IPECTABIISIOT COO0H cepyto
MOPOJy, YacTO C 3€JICHOBATHIM OTTEHKOM. Brinens-
I0TCS II0J10CYAaTOM TEKCTypOHM U CPEIHE3EPHUCTOU
CTPYKTYpO#. Bblllle 110 pa3pe3y MarHeTUTOBBIE KBap-
IUTHl MEPEeXOAiT B CHIJIMKAT-MarHETUTOBBIME pa3HO-
BUJHOCTH C IOBBIIIEHHBIM COJIEp)KaHHUEM CHIMKATOB.
3aBepIuaroT pa3pe3 apTeMOBCKOM CBUTHI JIMH3BI KapOo-
HaTHBIX NTOPOJ] C HE3HAYUTEIbHBIM KOJIMYECTBOM Mar-
HeTuTa. MomHocTs cBuThl nocturaet 200 m. Cpennee
COJIepKaHME HKeJe3a, CBSI3aHHOTO C MAarHETHTOM, CO-
cTaBIseT B OemHBIX pynax 23,4 macc. % [9].

XKenesuctsie kBapuuThl [1eTpoBCKOro MeCTOPOX-
JICHUSI TIPE/ICTABIIAIOT 3HAUNTEIIbHYIO YacTh CHIPEEBOTO
notennuana Llenrpaasaoro 'OKa — ogHoro U3 msaru
JICHCTBYIOIIUX CErOJHS TOPHO-00OTaTUTEIBHBIX KOM-
OMHATOB, 3aHUMAIOIIUXCS JOOBIYEH U MOCIETYIONUM
oOorameHneM OemHBIX Xele3HsIX pya Kpusopox-
ckoro 6acceifHa. C Ha4aaOM MPOMBIIIJICHHONW TOOBIYH
MarHeTUTOBBIX KBapUUTOB B 1976 r. u nmo Hacrosiee
BpeMsI Ha MECTOPOXKICHUH MEPHOIUYECKH BO3HHKACT
npoGyieMa TPUCYTCTBHSA B pyJax MOBBIIIEHHBIX KOH-
HEHTPAIMK Cepbl - BPEJHOM MpUMeCcH, HeXelaTeIbHOH
JUTS TIPOLIECCOB AabHEHIIeH MeTauTyprudecKoi mepe-
pabOTKH, OCIIOXKHSAIOMIEH, K TOMY K€, IIPOBEICHHE
B3pBIBHBIX paboT. Ha oTaenpHBIX yyacTKax ee cojep-
JKaHUE MOXKET JOXOJUTh 710 3 u 6onee macc. %o mpu J10-
MyCTUMOM ceroansi Ha Mectopoxaeruu 0,10 - 0,20
Macc. %. IToaToMy BEIsIBIIEHHE ¥ TIOCTOSHHBIN MOHUTO-
PHHT TaKUX MPOOJIEMHBIX YIaCTKOB, aKTyaJIH3aIHs Cy-
MIECTBYIONINX TPEICTABICHNA O KadyeCTBEHHOM CO-
CTaBe, TeHe31Cce, PacIpOCTPaHEHNH CYJIL(GHIIOB B Ipe-
Jienax MpOAYKTUBHOM TOJIIM MECTOPOXKICHUS UMEET,
0e3yCcIIOBHO, BaXKHOE HAy4yHOE U TPHKJIaJHOE 3Haye-
HHe. B wactHOCTH, 3TO 00YyCJIOBICHO BO3pacTaHHEM
TpebOoBaHU1 COBPEMEHHOW METAITYPIHU K Ka4eCTBEH-
HBIM T0Ka3aTeNIIM MOIy4ae€MbIX MarHeTUTOBBIX KOH-
[EHTPATOB, HEOOXOIUMOCTHIO TEXHOJIOTHYECKOTO CHU-
KEHUS CONEpKaHW B HUX BPEIHBIX IMPUMECEH, 0CO-
OCHHO CBS3aHHBIX C NPUCYTCTBHEM CYIb(OUIHOM
MUHEpaIN3aliy, BaXHOCTBIO 0oJee pPalnOHAIBHOTO
WCIIOJIb30BaHUSI MUHEPAIBbHO-CHIPEEBON 06a3bl pyJHOTO
KOMIUIEKCAa Ha OCHOBE NOBBIIEHUS Y(P(PEKTUBHOCTH
re0J0ro-TeXHOJIOTUUECKOr0 KapTUPOBaHUSA TMPOIYK-
THBHOM TOJIIY.

B mnpencrasnenHoit pabore aBTOpoM Hccieno-
BaJICI IMEHHO TaKOH MPOOJIEMHBIH YIaCTOK, HACBHIIICH-
HBI cynbOUIHON MUHEpaIN3aluel, pacoI0KeHHBIH
Ha KOHTAKTE MarHETUTOBBIX KBAPIIUTOB X BMETIAFOLITHX
THEWCOB B BOCTOYHOM OOPTY IEHCTBYIOIIETO Kaphepa
Ne 3 IenTpansroro 'OKa. CpemHee comepkaHie cepsl
B 0TOOpaHHBIX mpobax cocraBwio 1,04 macc. % mnpu
Bapuanuu 3HaueHui or 0,06 no 3,35 macc. %. IIpots-
YKEHHOCTb MCCIIC0BAHHON 30HBI CYJb(GHUIN3AINY TTpe-
Bbicuina 140 M npu BUAUMON MoIIHOCTH OT 5 10 30 M.

AHalu3 NpeabIAYIIMX HccjenoBaHui. l3yde-
HUIO CYJIb(GUIHON MUHEpAIU3AIMU B KEJIE3UCTHIX MO-
ponax KpuBopoxxckoro 6acceiiHa NOCBSIIEH psit Hay4-
HBIX HccienoBanmid. Cpean Hambosee 3HAYNMBIX ClIe-
oyeT BeIIenuTh padotsr [1, 6, 7, 8, 12, 15] B Hux
paccMaTpHBaroTCs MPoOIeMBbl KaIeCTBEHHOTO COCTaBa
CyNb(HUIOB JKEIE3UCTO-KPEMHUCTBIX M BMEIIAIONINX
nmopox Kpusbacca, 3aKOHOMEPHOCTH WX T€HE3Hca,
Npe/cTaBieHa crnenudruka B3aUMOOTHOIICHHS CYJlb-
(uI0B BO BpEMEHHU U POCTPAHCTBE, H3YUeHBI (TIpexie
BCETro JJIsl IMPUTa) pa3HOOOpa3Hble TUIIOMOP(HEIE Ka-
YyecTBa (XMMHYECKUN cocTaB, MOP(OJIOTUS KpUCTall-
JIOB, (M3MYECKUE W KOHCTUTYLMOHHBIC IIPU3HAKH),
PacKpBITBl OCOOCHHOCTH H30TOITHOTO COCTaBa CEpbI
Cynb(HUI0B M HEKOTOPbIE ApyTHe Bompockl. HecMoTps
Ha 3T0, cynb(uaHAS MHUHEpaTH3aLlus MPOXYKTHBHON
Tonum IleTpoBCKOTO MECTOPOXKACHHS MPOAOIIKACT
ocTaBaThcs 0€3 JOIDKHOTO BHUMAHUS UCCIIE0BaTENEH.
HanGonee n3ydeHHBIMU CETOHS SBISIOTCS CyIb(HIbI
Wnrymnernkoro mectopoxxnenus [1, 4, 8 12], pacmono-
JKEHHOTO B I0’KHOHM uactu KpuBoposkckoro OacceiiHa.
Cynbduasl [1eTpoBCKOTO MECTOPOXKICHUS MPEACTaB-
JICHBI JIuib B padote [13], rae kpaTko oxapakTepu3o-
BaHBI T€0JIOTHUECKHUE MPOIECCHI, 00YCIOBUBIINE 3aKO-
HOMEPHOCTH MepepaclpeiefieHust Cepsl B Ipenenax
pyaHOro KoMIulekca. Jlis okammsanuu cynbpumaoB
aBTOPaMHM BBIICIISIOTCS TPOLIECCH MIETMaTUTO00pa3o-
BaHMS ¥ THAPOTEPMAIBLHOTO MUHEPAJIOTeHE3a.

OnHaKo, HEPACKPBITHIM OCTAETCs LEIBIH Psill BO-
MIPOCOB, CBSI3AHHBIX C MpoOIeMol CynbhuIU3aINN
MarHeTUTOBBIX KBAPIIUTOB MPOLYyKTUBHOI Tommy [1et-
POBCKOTO MECTOpPOXKACHUS. B acTHOCTH, peacTaBs-
IOTCSI aKTyaJIbHBIMH PEKOHCTPYKIMS 00Iel mocneno-
BaTEJIHHOCTH 0Opa30BaHUs CyNb(OUIHBIX MHUHEPAJIOB,
paccMoTpeHHre 0COOEHHOCTEH NX B3aNMOOTHOIIEHUH ¢
TIEPBUIHBIMHA MeTaMOpq)OFeHHBIMI/I KOMIIOHCHTaAMU
(MarHeTHT, KBapll, CUJINKATHI) HA YPOBHE OHTOTEHE3A.
Oco0ObIii MHTEpeC BBI3bIBACT (DUKCAIMS HEOOBIYHBIX
noan¢asHbIX PYJHBIX ICEBIOMOP(O3, INpecTaBiIeH-
HBIX 00pa30BaHUSIMH CyJIb()HIOB U BTOPUIHOTO MarHe-
THTAa B MaTPUIAX CWJIMKATOB, YTO HEIOCPEICTBEHHO
CBSI3aHO C pEIICHNEM 3a/]ad TeHETHYECKOT0 U IIPHUKJIaI-
HOTO XapakTepa. PaccMoTpeHHIo 3THX BOIIPOCOB M MO-
CBsIIIEHA HacTOsIMIast paboTa.

Heas padoThl — MUHEPAIOTHYECKOE MCCIIEIOBA-
HUEC MAarH€TUTOBBIX KBAPIIUTOB HeTpOBCKOFO MECTO-
POXKACHUA B Y4YaCTKaX HWHTCHCHUBHOTO TMIPOSABJIICHUSA
CyIb(pUIHON MHUHEpaIH3alnH, MPHUCYTCTBHE KOTOPOH
HEraTHBHO BJIMSET HA KaUECTBEHHbIE ITOKa3aTenu Oej-
HOM >KeJIe3HOU PYJbL.

N3inoxenne ocHOBHOro martepuasa. OCHOB-
HBIMH MUHEpajlaMH B Marepuajie M3y4eHHBIX Hpod
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BeIIBWIINCH (00BbEMH. %) kBapy (54,40), marmeTut
(18,39), mupur (12,64), cunmukatu (8,83), muppoTHH
(5,47), BropocremennbiMu — apcenomuput (0,18),
xanskormput (0,07), amatur (0,02). CunukaTt npen-
CTaBJICHBI CTaBPOJIMTOM, CHHE-3€JICHOW pPOTOBOI 00-
MaHKOH, OMOTHTOM, XJIOPUTOM, CEIaJOHUTOM. Xapak-
TEPHO, YTO KOJHMYECTBO CYNb(HUAOB OBUIO COMOCTa-
BUMO C COZIEp)KaHUEM MarHeTHTa.

W3BecTHO, 4TO 00pa3oBaHue Cyab(PHUIOB B KKelle-
3MCTO-KPEMHUCTHIX (popManmsx CHadana IpPOUCXO-
JIMJIO B IOHHBIX MJIaX, KOTOPBIE ObLIN HACKILICHBI Opra-
HUYECKMM BEIIECTBOM, YTO CIOCOOCTBOBAIO OBICT-
pOMYy ¥ TIOJHOMY BOCCTaHOBIECHHUIO CYJIb()aToB 10
cynsdunos [5]. B nanpHelimeM, Ha cTauN perpeccuB-
HOro Meramopdusma, cepa MOIjia 3KCTParupoOBaTHCS
KUCJIBIMH TepMAaIbHBIMU PAacTBOPaMU W3 IEPBUYHBIX
MeTaMOp(OTEeHHBIX  CyNb()UAOB, MHUTPHUPOBATH U
HAKaIUIMBATHCS. B TEOXMMHUYECKUX JIOBYIIKAX Pa3HOTO
YPOBHS B BUJI€ BTOPHYHBIX CYJIb()UI0B, IPEACTaBIICH-
HBIX, TPEXAE BCEro, MUPUTOM. TakuMM JIOBYIIKAMHU

MOTJIY OBITh MEJIKUE TPELIUHHBIC HAPYILCHHUS, yIaCTKH
MUKPOKJIMBaXKa pa3iioMa, HHTEPCTULUH MEXIY WHIH-
BHIaMH MuHepanoB (puc. 1.a, 6) u, B TOM 4uCIe, MaT-
PHLIBI JKENIE30COAePIKAMX MUHEPAJIOB 0 MPUHIHITY
reoXuMHUIecKoi oomuoctH (puc. 1.8, T). B Hamem ciry-
Yae 3TO MHIMBHJBI KEJIE30COACPKAIUX CHIMKATOB, a
TakKe Ooiee paHHHX CyIb(PHIOB, B MaTpUIAX KOTO-
PBIX OCYIIECTBISUIOCH IPOHUKHOBEHHE U HAKOTUICHHE
HOHOB Cepbl. 3HAYNTEIBHO B MEHBILICH CTEIIEHH 3TO SIB-
JieHne HaOJlrofaeTcs B MarHeture. 3a cyeT OoJblIei
XPYIKOCTH HOCIIETHETO CYJIb(GHIBI, KaK TIPABHUIO, KPH-
CTJNIM3YIOTCS B HEM, KaK U B KBaplie, 10 TOHKUM Tpe-
LIMHKaM pa3pbiBa B BUJIE MEIKUX XHJIOK Pa3iIuyHON

HAaIpaBJICHHOCTH.

OCo0eHHO JIOSUTBHBIMH K CYJIb(QHIN3AINNA OKa3a-
JIMCh MaTPHLBI KEJIE30COAeP-IKAIINX CHIIMKATOB (CTaB-
poTHT, cHHe-3eNeHas poroBas oOMaHKa, OWOTHUT),
KOHTYpPBl KOTOPBIX HEPEIKO IPEACTAaBIAIT COOOH
TIOJIHBIE CYJIb(GUIHBIE ICEBIOMOP(O3BI.

Puc. 1. Paznuunvie popmul 2eoxumuyecKux 108yulex,

6 KOMOPbIX NPOUCXOOUNA TOKATUZAYUSL CYTbPUIO0E:

a, 6 - omnodcerue cyib@uoos (MUPPOMUHA) NO MOHKUM MPEWUHKAM U 8 MEHCIEPHOBOM NPOCMPAHCIEE
azpe2amos K8apya, 8, 2 - hopmuposarue nUpuma (8) U RUPPOMUHA (2) 8 MAMPUYAX HCELE30CO0EPHCAUUX
cunuxamos. a, 6 - ceem npoxodauwuil, Kocot, be3 ananusamopa. Yeenuuenue: 80%;

8, 2 - ceem ompaoiceHHulll, be3 anaruzamopa. Yeenuyenue: 150",
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OTO MOKHO OOBSCHUTH HECTAOMIBHOCTBIO CTPYK-
TYp CHJIMKATOB II0J IEHCTBHEM aKTUBHBIX CYJIb(OHI-
HBIX PacTBOPOB, YTO COIIPOBOXKIAJIOCH HX Pa3JIokKe-
HHEM U BEICBOOOKICHUEM HOHOB JKeje3a. X MMHYECKOe
paspyLIeHHe 3epeH CHIMKATOB OOBIYHO HAYHHAIOCh
V3HYTPH WHIUBUAOB, 0e3 (OPMHPOBAHUS Kilaccuie-

CKOTO IepudepuitHOro (poHTa HACTYIUICHUS, C OJIHO-
BPEMEHHBIM 00pa30BaHHEM MHOTOYHCIICHHBIX CYJIb-
¢umHBIX "ocTpOoBKOB" (pHC. 2.a), KOTOPHIE 3aTeM CITH-
BaJIFCh MEXIy c000i#i (puc. 2.6, B ), a TaKXkKe B yJacTKax
MPOSIBJICHUS] MUKPO- U YJIBTPAMHK- POTPEIIMHOBATO-
CTH ¥ IOPUCTOCTH (PHC. 2.T), C TOCTETICHHBIM 3aXBaTOM
BCEr0 MHIMBHAA.

Puc. 2. Paznoobpasmvle éapuanmol hopmMuposanus UMNPecHAYUOHHbIX NHCe800MOPO3 3ameweHust CyibPuoos
1O JHCENE30CO0EPHCAUUM CUTUKAMAM.

a — CKenemonoO0OHbIN CUTUKAHBII PeUKm (MmeMHo-cepoe) 8 macce H0800OPA308AHHO20 NUPPOMUHA
(61e0n0-po3osoe); 6, 8, 2 — pazruyHbvle GNU300bL PAZGUMUS NUPUMA (dHceamoe) 8 CUTUKAMHOU Mampuye
Ceem ompadicennwlii, 6e3 ananuzamopa. Yeenuuenue: 150",

Tena cunMKaToB OKa3aINCh OJIArONIPUSTHBIM CyO-
CTpPaToM IJIsl aKTUBHOTO ()OPMUPOBAHUS B UX MaTpH-
nax cynbpuIHOW MMHepanu3anuu. MHUKpocKomnie-
CKHE Ha0JII0/IeHHS TT03BOJISIIOT IPOCIIEIUTD pa3IndHbIe
9nM30/16I 00pa3oBaHUsl Cyab(QHUIOB B KOHTYpax Iep-
BUYHBIX CHJIMKATOB OT HAYAJIbHBIX JIOKAJIBHBIX IIPOSIB-
JeHUH OCTPOBKOB 3aMEIIEHMS O MOJIHBIX MMIIPETHa-
LHOHHBIX HceBAOMOP(}O3 B MaTpuIile MPOTOMHHEpaia
(cm. puc. 2.). Ilepemernienne BemecTBa OCYIIECTBIIS-
70ck G y3HBIM WM KaIIUIPHEIM yTeM. ViHorna B
Telne HOBOOOPA30BAHHOTO CyIb(PHIA COXPAHIIOTCS

KOHTYPHBIE CHJIMKaTHBIC OCTAHIIbI, IOXOKHE HA JEH-
PHTHI WK Ha CKeJIETHBIE GOpMBI (cM. puc. 2.a, 0), a 1o
TIEPUMETPY MOXKET HPOCIIEKUBATHCSI TOHKASI PEITMKTO-
Bas CHIIUKATHAs KaiiMa (CM. puc. 2. B).
[MpenmymiecTBeHHOE (hOpMHUpOBaHUE CYIB(HUIOB
HMMEHHO 110 CHJINKaTaM yOeIuTeIbHO IOATBEePKaaeTCs
TeM ()aKTOM, YTO OHH, B YACTHOCTH, IPEAIOYUTAIOT 00-
Pa30BBIBATBCS 1O PEIUKTOBBIM (PparMeHTaM CHIIMKa-
TOB, KOTOPBIE COXPaHWIUCH BHYTPH 3€PSH MarHeTHTa,
a He 1o camoMy MarHeTuTy (puc. 3). I'mcreporeHHuiA
MeXaHU3M 00pa30BaHUS CyIb(QHUIOB MPEINCTABIACTCS,
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B JIAHHOM CJIy4ae, HEKOPPEKTHBIM, MOCKOJIBKY IS
3TOTO B XKENE30COACPIKAIMX CUITUKATHBIX KOMIOHEH-
COJICPIKUTCS

Tax OCmHBIX pyX ampuopH  He
JOCTaTOYHOTO KOJTMIECTBA CEPHI.

Puc. 3. [Ipeumywecmeennoe pazsumue nuppomuna (61e0H0-po306bie GKAIOUEHUSL) NO CUTUKATNHBIM PETUKMAM
6 UHOUBUOAX MAZHemUma (ceemio-cepoe).

Csem ompadicennsiti, 6e3 ananuzamopa. Yeenuuenue: a - 150x; 6 - 420x.

[IpennouruTensHOEe pa3BUTHE CYIb(QHUIOB B
CITAaHIEBBIX TOPH30HTAX M HAXKE B CAMOCTOSTEIBHBIX
CUIIMKATHBIX TIPOCTOSAX OTMEYAeTCsS, B YaCTHOCTH, B
psne myonu-karuii [1, 3, 4, 8, 11]. B padoTte [8] aBTOpHI
OOBSICHSIOT 3TO BBICOKUM COJCPIKAHHEM OPraHUKHU B
MEPBUYHBIX MEJIKOBOJIHBIX OCaIKax MEIUTOrCHHOIO
MPOUCXOXKICHUS, YTO MPUBOIMIO K CEPOBOIOPOTHOMY
3apa)KCHUIO IPUIOHHOM CPeIbl C MOCIENYIOUIMM 00pa-
30BaHUEM CYIb(UIOB XKeje3a.

OHTOT€HUYECKUE UCCIICTOBAHIS MUKPOCTPYKTYP-
HBIX B3aMMOOTHOIICHHUH MH-HEPaJbHBIX (a3 IMO3BO-
JIVTH HaM BEISIBUTB YETKYFO MOCIEIOBATEIBHOCTE (POp-
MHUpOBaHUA CyIbQuI0B. B pe3ynprare, Hanboee paH-
HUM W3 HHUX OKa3aJcCs IMHUPUT, KOTOPHIHA B MalbHEHIIIEM
MOJBEprajicsl MUPPOTHHHU3ANNN (IUCYIbOUA Kele3a
npeBpaiaercs B cyyib(Gua) BO3MOXKHO [0 Takoi ¢op-
myne: 2FeS2 + H20 — 2FeS + 2HS- + %402 [10].

[okazaTenbHO, YTO B OTPAKEHHOM CBETE MHOTA
HaboaeTcs nepexoanas Gopma cynabhuaa, KoTopas
IO IBETY YK€ BBIVIAAWT KaK MHPPOTHH, a Mo aAeeKT-
HOMY COCTOSIHUIO TIOBEPXHOCTH - €IIE KaK ITHUPHUT.
HMeHHO pa3BHTHEM MHPPOTHHA 10 HHPUTY MOXKHO
YIOBJIETBOPUTEIBHO OOBSICHUTD, HATIPUMED, TOT (aKT,
YTO TIOBBIIICHHUE COJICPIKAHUS MHUPPOTHHA B MPOIYK-
TUBHOW  TONmle MHrynemkoro MecTOPOXKICHUS
Kpusbacca Bcerma conpoBokIaeTCS MPOIOPIHOHATB-
HBIM CHIDKCHHUEM cojiepxanus mupura [12].

Crenyer TakKe YUUTHIBATh 0OJiee BBICOKYIO CTY-
MeHb TEPMOJMHAMHUUYECKOTO MPeoOpa3oBaHus MOPO]
MPOAYKTUBHOM Tonu [leTpoBCKOTro MecTopoXaeHus,
CBSI3aHHYIO C TIPOSBICHHEM aM(pUOOINTOBOM, a Me-
CTaMH ¥ TPaHyIHTOBOH (anuu meramopdmsma. B Tta-
KHX YCIIOBHAX CYIICCTBEHHO BO3PACTAIOT KUCIOTHOCTh

MTOPOBBIX METaMOP(OTCHHBIX PACTBOPOB a TAKKE CBS-
3aHHas C TUM aKTUBHOCTH jkeJie3a. [[upuT cTanoBuTCSA
HEYCTOWYMBBIM U miepexoauT B muppotuH [1, 8], uto
BIIOJIHE COTJIACYETCS C HAIIMMU HAOIIOCHUAMHU.

YCTaHOBNEHO, YTO B MOPOJAaX 3€JI€HOKAMEHHBIX
MOSICOB YKPAaWHCKOTO ITUTAa METAaCOMATHYECKUH MHUp-
POTHH CHadaa BO3HUKAET B BHUJIE T€KCAaroHaJIbHOMH I0-
nuMopdHOIT MomubUKaIIK CYIb(HIA Kelie3a, a 3aTeM
npeBpariaercsi B MoHoKuHHY0 [10], koTopas xapak-
TepU3yeTcs WHTCHCHUBHO BBIpaXKEHHBIMH (peppomar-
HUTHBIMH CBOMCTBAaMH. YUHTBIBAsI €T0 TECHBIE CpacTa-
HUS ¢ pya000pa3yoIIMH MHHEPAIaMH, B TOM YHCIIE C
MarHeTUTOM, CIeIyeT OKHUAATh aKTUBHOE IOIAaJaHHe
MMUPPOTHHA BMECTE C MHHEpPaJaMH CPOCTKOB B MarHe-
TUTOBBIA KOHIICHTPAT, YTO MOXET KpaiiHe HeraTUBHO
BIMSATh HAa KAaYeCTBEHHBIE MOKa3aTelIM TEXHOJIOTHYe-
CKOTO MPOAYKTA, IMOTYYSHHOTO NPH OOOTAIIEHUH Ke-
JICBUCTBIX KBAPITUTOB.

XaJdbKONMPUT B YYacTKaX OJIMICHETUYECKOH
Cynb(GUIN3aIUN PEACTABICH PEAKUMHI HE3HAYUTEIb-
HBIMH OOPa30BaHMSIMH B arperatax MUPUTa W MUPPO-
THHA, Kak Ooyiee NO3IHWH, HHU3KOTEMIIEPAaTyPHBIH
cyns¢un. VMHorma 3amemaer MarHeTur. Bo3moxkHO
BO3HMKHOBEHHE XaJbKOIHMPHTA SIBIISICTCS CIIEACTBHEM
BBICBOOOXK/ICHUS U aKKYMYJIMPOBAHUS U3JIUILIKOB CEPHI
P TUPPOTHHU3AIUH [TUPUTA.

CekpenlnoHHOE 00pa3oBaHUE KPHUCTAJUIOB apce-
HOIUpUTa 06’[)9{CH$ICTC$I, BEPOATHO, CAMOCTOATCIIbHBIM
THIPOTEPMATBLHBIM 3TallOM MUHEpaJIoreHe3a, 6e3 mpu-
BJIEUEHHS BelllecTBa BMelarolien nopoasl. [Ipoctpan-
CTBCHHO M T€HETUYECKH €T0 WHAWBUIBI HUKAK HE CBA-
3aHBI C BBIIEICHUSAMHE APYTUX CynbhuaoB. Jlaxe korma
apCEHONUPUT (PUKCUPYETCS B IpEAeiax BbIICICHUH
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MHMPHUTA, €0 KPUCTAIUIBI BCE PABHO IIPUYPOYECHBI K MEJI-
KM IIyCTOTaM B Telle TuCyibduaa xenesa (puc. 4.a).
TUNUYIHBIA cTymeHJaTsIi MUKpopenbed ¢ xapakrep-
HBIMH IITPUXaMH-BBICTYIIAMH, IUIOMIaKaMH U Teppa-
camu (puc. 4.0) yka3bsIBaeT Ha CBOOOIHBIH POCT KpH-
CTAUIOB B MHKPOITOJIOCTSIX moponbl. B paGore [10]
MOAYEPKUBACTCS COBMAACHHE KPHUCTAJUIM3ANU apce-
HOMMPHTA C IPeoOpa3oBaHUEM TeKCaroHaJIbHOTO MUP-
pPOTHHA B MOHOKIIMHHYIO MOAN(HUKALIUIO.

BHuMaHNe aBTOpPOB TakXke NMPHUBJIEKIO SIHUIeHe-
THYECKOE MPOHUCXOKACHHE ONPE/ICICHHOW YacTu Mar-

HETHUTA, KOTOPBIH B HCCIICOBAHHBIX POOax ObLI MPea-
CTaBJICH ABYMsI TEHETHYCCKUMHE (opmamu. BozHuKHO-
BCHHE MarHeTWTa MEPBON I'CHEPALUH CBSI3BIBACTCS C
[POTrPECCHBHBIM JAWHAMOTEPMAJIbHBIM MeTaMopQu3-
MOM, KaK 1 OOJIBIIMHCTBA MUHEPAIBHBIX KOMIIOHCHTOB
B HCCJICIOBAHHBIX MPODOAax JKENE3UCTHIX KBAPLUTOB.
Ero wHIMBHIBI 00pa3yloT MOJIMDIPHICCKU-CPOCTKO-
BbIC, BETBHCTO-CPOCTKOBBIC, 3EPHHCTO-BKPAILICHHBIC
arperatsl, (OPMHUpPYIOIIHEC PYAHBIE U MaJOpYAHBIC
MPOCIION MOPOABL. [1o MUKPOCKOIIOM KOHTYPBI BBIIe-
JICHUH MEePBHUYHOTO MArHETHTa B CCUCHHAX OOBIYHO
OoJiee oCTphbIe, yriIOBaThHIE.

0

Puc. 4. Cexpeyuonnoe gvidenenue Kpucmaiios apceHONUpuma 8 MUKponycmomax pyoHo20 Mampuxcad.

Hosicnenus 6 mexcme.
Cseem ompasicennuiil, 6e3 anaruzamopa. Yeenuuenue 180x.

MarseTut BTOpOW TeHepanmu oOpa3yercs B
MaTpHUIIAX JKEJIEe30COAePKANINX CHUINKATOB IIO3IHEE,
Ha CTaIWH PErPecCUBHOTO MeTaMophusMa, ¢ Gpopmu-
POBaHUEM WMIIPETHAIIMOHHBIX ICEBAOMOP(O3 3ame-
MICHHUS TI0 TOMY K€ CAaMOMY MEXaHH3MY, 110 KOTOPOMY
B TeJlaX CHJIMKATOB 00pa3oBaiuch cynbuabl. Ho ero
MOsIBJICHHE, BEPOSITHO, ObLIa OoJiee paHHKUM, YTO IOJI-
TBEPKIAACTCA pa3BUTHEM 110 MAarHETUTY, B TEX KEC IICEB-
noMopdo3ax, MUPUTa U MUPPOTHHA. ATpErarsl SIUTe-
HETHYECKOr0 MAarHeTUTa MOJHOCTHIO  AYOJIHPYIOT
dhopmy cunmukaToB (puc. 5), OTIMYAIOTCS CYIIECTBEHHO
CTJIQAXKCHHBIMU KOHTYpaMH B CCUCHUAX, 4aCTO COACP-
JKaT PEIMKTOBBIE ()ParMEeHTHI MOJIYpPa3IOKEHHBIX CH-
JIMKATHBIX YacTHL. MHKpOCKOIIMYECKHEe HaOII0CHUS

BBIABISIIOT Pa3sHOOOpa3HbIE SMM30/1bl 3aIOJHEHUS CH-
JIMKATHBIX 3epeH MarHeTHToM (puc. 6). B penkux ciy-
Yasgx Ha MMOBEPXHOCTH MHAMBUIOB MarHeTuTa (hUKCH-
POBAJICS TUIIMYHBIH MEAHIPOBUH THI MUKpopesbeda,
YTO MOATBEP)KIAET €TO0 BTOPHIHOE, METACOMATHIECKOE
mpoucxoxaenue [14]. Bompoc macmTaboB pacmpo-
CTpaHEHHMs STOTO SIBJICHUsI TpeOyeT OoJiee AeTalbHOTOo
n3ydenus. Taxoke 00s-

3aTeNIbHO CIIEYEeT YYUTHIBATH BO3MOXKHOCTH 00-
pa3oBaHMsl YaCTH OSIUTCHETHYECKOT0 MAarHeTuTa 3a
CUeT JKeJie3a, KOTOPOe MEePBOHAYAIbHO HAXOIUJIOCh B
CHJTMKATHOH MaTpHIie (THCTEPOTeHHBIM MEXaHN3M IIPO-
ucxoxenus). Ho takoro xesnesa Ob110 OBl IBHO HEJI0-
CTaTOYHO JUIsl (POPMHUPOBAHUS HOJHBIX MarHETHTOBBIX
IICEBAOMOP(O3.
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Puc. 5. Cmpyxmypno-mopghonocuneckas udeHmuuHocmy 6vloeieHull maznemuma (d, 8)
u cmaepoauma (0, 2) 6 nopode.

a, 8 - ceem ompadicennblil, 6e3 anaruzamopa, 0, 2 - céem nPOXOOAWULL, C AHATUZAMOPOM.
Veenuuenue: a, 6 - 150*; 6, 2 - 120*.

MOHO  TPEIIOoJIOKUTh, 4YTO  OOpa3oBaHHE
MarHeTura B ceBIOMOP(Oo3ax TaKKe CBA3aHO C MOBBI-
HMIEHHOM KUCJIIOTHOCTBIO PACTBOPOB U BBICOKOUW aKTHUB-
HOCTBIO JK€JIE3a B CBS3H C BO3PACTAHHEM CTYIEHHU Me-
Tamop(u3Ma B MHHepasooOpasyomel ciucreMe, 4ro,

T10 aHAJIOT MU C CYJIb(QHIaMH, COPOBOXK/IAIOCH YACTHY -
HBIM PacCTBOPEHHEM H IEPEOTIONKECHUEM IEPBUIHOTO
MarHeTHTa B MaTpHIax criukaTtoB. CleZjoBaTeNbHO,
cynb(pUIHBIE PACTBOPHI MOTJIM HACBHIIIATHCSA «U30BI-
TOYHBIM» JKEJIE30M, 34 CYET KOTOPOr0 KPUCTAILIU30-
BAaJICSl MarHETUT BTOPO reHepaLuu.
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Puc. 6. Paznuunvle 3nu300bl 3aN0IHEHUS mampuybl CUIUKAMOE MACHEMUNOM emopozi cenepayuu.

Iepsuunvlii munepan: a, 6 - cmaspoaum; 6, 2 - OUOMUM.
Csem ompasicennuiil, 6e3 ananuzamopa. Yeenuuenue: 150x (a, 6, 8); 320x (2).

BeiBoasl. B mpenenax mccie0BaHHOTO ydacTKa
MECTOPOXKICHUS CYIb(UIBI IPESACTABICHBI MUPUTOM U
MUPPOTHHOM, B KpaifHe HE3HAYUTEIIFHBIX KOJTMYECTBAX
— XambKONMMPUTOM M apceHomuputoM. [Ipemmymie-
CTBEHHO JIOKQJIN3YIOTCA B JKEJIE€30COAePIKALIINX CHIH-
KaTHBIX KOMIIOHEHTaX MAarHeTHTOBBIX KBapLUHUTOB H
BMEIIAIOMMX TopoA. B arperatax Oomee XpyIKuxX
KBapIlla ¥ MarHeTHTa — Pa3BUBAIOTCS MO TOHKHUM Tpe-
NIMHHBIM HapymieHWsM. HeycroiumBas cuIHMKaTHas
MaTpHIla OKa3alaach BechbMa OJarompHsTHOW Ui pa3-
JIMYHBIX METACOMAaTHYECKHX TPe0Opa3oBaHMi, CBsI3aH-
HBIX C AKTHBHOH NHPKYJSAIHEH CEepHO-)KEIC3UCThIX
THIPOTEPMAITLHBIX PACTBOPOB B MOPOJAX MPOTYKTHB-
Ho# Tomm. OHa npencrasisercs 3Q(eKTUBHON YHH-
BEpCAJIbHON T'€OXUMUYECKOW JIOBYIIKOM JIJISi JIOKalb-
HOTO HAKOIUICHHS MOHOB CEpHI M KeJe3a ¢ oOpa3oBa-
HHEM HUMIIPETHAIIMOHHBIX PYAHBIX IOMH(a3HBIX
ncesromopdos. Iommdasueiii xapakrep moguepkuBa-
€TCsl OJTHOBPEMEHHBIM NMPUCYTCTBHEM JaKe B IIpeie-
Jax OJHOW MpoObl KaK Pa3sHOOOPa3HBIX MOHOMHUHE-
pasibHBIX TIceBAOMOP(O3 3aMeleHusi, 00pa3oBaHHBIX

METaCOMATUYECKHM pPa3BUTHEM IHPUTA, MHPPOTHHA
WJIM MarHeTuTa Mo CUJIMKaTaM (CTaBpOJIUTY, OHOTHUTY,
pOTOBOIT OOMaHKe H Jp.), TaK ¥ JOPMUPOBAHUEM CITOXK-
HBIX TOJMMHHEPATbHBIX PYAHBIX KOMIIIEKCOB B Mat-
PHIaX CUIMKATHBIX HHINBHUJIOB.

B ortnmuuu ot cynbhuaoB, TOMOTHATEIFHOE 00-
pa3oBaHNe YMUTEHETHIECKOTO MarHeTHTa MOXKHO pac-
CMaTPHBATh KaK MOJIOKUTEIHHOE SBICHUE, C KOTOPBIM
CBSI3BIBACTCS MOBBIIICHUE coiepkanmst Femar. B xxere-
3HCTBIX KBApIUTAX.

B mpenmemax MecTOpOXIeHHs CleqyeT o0s3a-
TENBHO MPOBOJUTH CHCTEMATHYCCKHIA TOOMUHEPAIIO-
THYECKU MOHHTOPUHI y4YacTKOB OOOTAIllCHUS CYIIb-
(buaHON MUHEpATU3AIUEH C IeTTbI0 UX IPOCTPAHCTBEH-
HOM JIOKajnu3aluud U BO3MOXHOH  CEJIEKTHUBHOM
OTpabOTKH MIPH MPOBEIEHUH TOOBIYHBIX PaboT. B aToM
CBSI3M HEOOXOIMMO CHENaTh aKIEHT Ha JKEIE3MCTBIX
KBapINTaX, HACHIIICHHBIX CHJIMKATHBIMA KOMIIOHEH-
TaMU, B MATPUIAX KOTOPBIX JTOKATHU3YIOTCS CYIb(QUIBL.
Oco00 crieyeT KOHTPOIMPOBATH 30HBI, HACKHIICHHBIC
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MUPPOTUHOM, 00J1a1at0KUM (peppOMarHUTHEIMU CBOM-
CTBAMH H JIETKO W3BJICKAIOIINMCS B MarHETHUTOBBIN
KOHIIEHTpaT IpH oborameHud. B TexHOIOrHYecKOM
IUTaHe, C Y9eTOM MONU(a3HOCTH IceBroMopdo3, Hamu-
YHeM TOHKHX B3aMMHBIX IPOPACTaHUIl MUHEPAJIOB, CH-
Tyanusi ycyryousieTcsi oOpa3oBaHHEM TOHKHX, BECbMa
CIIOKHBIX JUISl PACKPBITHS CPACTaHUN MEXIy MarHUT-
HBIMH IUPPOTHHOM M MarHeTUTOM C OJTHOM CTOPOHBI U
MUPUTOM M CHIIMKAaTaMU — C Ipyroi, 4To CYIIECTBEHHO
yXyJIIaeT KaueCTBEHHbIE [T0Ka3aTeH JKeNe30PYAHOTO
KOHIIEHTpaTa U TPeOYeT CBOEro ONEpPaTUBHOTO pelle-
HUSL.

Taxoke He cieayer 3a0bIBaTh, YTO OPEOJIBI IIUPPO-
THHHU3ALUHA MOTYT OBITh Ba)XHBIM HOMCKOBBIM M IIPO-
THO3HBIM KPHUTEPHEM 30JI0TOTO OPYICHEHHS B Ipejie-
JaX 30H METacOMaTHYecKHX MpeoOpa3oBaHMi, dYTO
SBIISICTCSI XapaKTepHBIM UL TIOPOX 3€JICHOKAMEHHBIX
nosicoB YkpauHckoro muta [10].
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AHAJIN3 U3MEHEHUA BUORJIEKTPUUYECKON AKTUBHOCTH MBI Y HAIIMUEHTOB,
MOJIb30BABIINXCS CbEMHBIMHU IMOKPBIBHBIMU TPOTE3AMU C OIIOPOI HA
NMIIJIAHTATHBI B TEYEHHUE 12 MECSLIEB

Summary. Edentulism is a common worldwide pathology. The development of diagnostic and prosthodontic
methods has led to the possibility of making removable implant-retained dentures. However, the absence of paro-
dont of the teeth calls a question of the physiology of the functioning of such types of dentures. Key words: implant,

implant-retained denture, electromyography.

Annoranus. [TomHoe oTCyTCTBHE 3yOOB Ha OJHOW YEIOCTH — YacTO BCTpeyaeMas MATOJIOTHS MO BCEMY
Mupy. PazBurue MeToA0B AMArHOCTUKH U OPTOINEAMYECKOTO JIEUEHHUS TAKUX MAallMeHTOB MPUBEIH K BO3MOXHOCTH
M3TOTOBJICHHS CheMHBIX TIOKPBHIBHBIX IPOTE30B C OMMOPOH Ha MMILTaHTAaThl. OTHAKO, OTCYTCTBHE MApPOAOHTA 3y0OB
CTaBHT IO/ BOTIPOC (PU3UOIOTHIHOCTH ()YHKIIMOHUPOBAHU JAaHHBIX BHIOB KOHCTpYKIHMi. KirodeBkie ciioBa: num-
TUTAHTAT, ChEMHBIN MMOKPBIBHON MPOTE3, dJICKTPOMHUOTpAHSL.

IocTaHoBKa MPoO/IEeMBI.

OpnHoii u3 HamboJiee BCTPEUaEeMBIX IATOJIOTHI B
€XEIHEBHON TPaKTUKE CTOMATOJIOTa-OpTomea SIBJIs-
€TCs TIOJTHOE OTCYTCTBHUE 3yOOB HA OJHON MITU IBYX Ue-
mocTsax. [1o cTaTUCTHKe, OT JAaHHOTO BHA MATOJOTHU
CTpaJatoT oKoJjo 2,3% HaceneHus: 3eMiH, T.€. HopsaKa
150 MHJUTHOHOB YeJI0BEK 0OOUX ITOJIOB M BCEX BO3PACT-
HBIX Tpym. [5] [TomHOe oTcyTCTBHE 3y0OB HEmocpeI-
CTBCHHBIM 00pa30M BIUET HA KAYeCTBO JKU3HU IallU-
€HTa, a TAK)Ke Ha COCTOSTHUE €T0 3I0pOBbs. [Ipu oTCyT-
CcTBUHU (DYHKIIMOHAILHOM HArpy3KkH Ha KOCTHYIO TKaHb
YENMIOCTeH TMPOUCXOAUT aTpodus JHIEBOTO CKEJeTa,
YTO B CBOIO OYEPE/Ib CKa3bIBACTCS HA YXYIIIICHUH (HUK-
CaIU¥ MOJTHBIX ChEMHBIX TIPOTE30B.

[Taromorus BHUYC 3anmMaeTt ocoboe Mecto cpenu
BCEX CTOMATOJOTMYECKHX 3a00JIEBaHUI B CBSI3H CO
CJIOKHOCTBIO TU(PepeHINATBHOMN JUATHOCTUKH H, KAK

CIIEZICTBHE, CO CIIO)KHOCTBIO MPOBOJUMOTO JICUECHUS.
YacroTra BCTPEUaeMOCTH IAHHOW MAaTOJOTHH CpEean
HaceJeHus BapbupyeT oT 65% 10 85% mo maHHBIM pas-
HBIX aBTOPOB. [3]

VY NanmMeHTOB C IOJHBIM OTCYTCTBHEM 3YyOOB
ChEMHBIE MOKPHIBHBIE NIPOTE3bI C OMOPON HA MMILIAH-
TaThl SABJSIFOTCSI BADHAHTOM BBIOOpA OPTOIEANIECKOTO
neyeHus.[4] YiaydnieHue craOWIBHOCTH M PETEHIMH
3yOHOTO MpOoTe3a, YBEJMYEHHE CHIIBI CXKATHUS YeIlto-
cTed, honeTndeckoil M HyHKIMOHATHHON 3P (PEeKTHB-
HOCTH HaxOJSIT OTPaKEeHUE B OOJIBINEH yIOBIETBOPEH-
HOCTH TTAIlUEHTOB OT PE3yJIbTATOB JICUCHHS.

OnHako, BOSHUKAET BOIIPOC O PETyIMPOBAHHUN XKe-
BaTEIBHOTO IWKJIA Y TAKUX MaleHToB. Kak u3BecTHO,
YyBCTBUTEIBHBIM 3BCHOM PETYJIATOPHOU pedIieKTop-
HOMW Ayru siBisieTcst mapoJoHT. Ero oTcyTcTBHE NpUBO-
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JIUT K HCKJTIOYEHUO 1enoro addepentHoro 3seHa. Cra-
HOBHUTCSI TIOHATHBIM, YTO PEryJIHUPOBAHHE JIESTEIbHO-
CTH >KE€BaTEJIFHON CHCTEMBI OepyT Ha ceOs OCTaJbHEIC
3JIEMEHTHI 3y004eTIOCTHOM cucTeMsl. [6] OgHako, nu3-
32 HECOOTBETCTBHUS CIICIMAIN3AINI Pa3HBIX 3JIEMEH-
TOB 3yOOYEIOCTHONH CHCTEMBI HOBBIM (DYHKIHAM,
HEOOXOANMO OIPENEIUTh BO3MOKHOCTh KOMIICHCALIUH
Y YCTaHOBUTH HauOoJee MpearouTHTENIbHBI BU Op-
TOTNEIUYECKOTO CTOMATOJIOTHYECKOro jeueHus. [1, 2]

Lean uccienoBanusi.

W3yunts 0cOGEHHOCTH ITOKA3aTeNeH INEKTPOMHUO-
rpaguu y NalMeHTOB C IIOJHBIM OTCYTCTBHEM 3YOOB
TIPH ZI0JITOBPEMEHHOM IOJIb30BaHNH HOJHBIX ChEMHBIX
MOKPBIBHBIX NTPOTE30B C ONOPOH HA UMILIAHTATHI.

MarepuaJjibl 1 MeTOABI.

Jns ygacTHs B HCCIEIOBAaHUHM OBLTH OTOOpaHBI
MaIMEHTHI, IPOIIEAIINE ICHTAIBHYIO HMIUIAHTAIHIO 1
MOCJIEAYIOIIEe OPTONEIUYECKOE JIeUEHHE ChEMHBIMHU
MOKPBIBHEIMU TIpoTe3aMu B nepuoxa ¢ 2007 mo 2014
rozibl. Beero Obuto o0cnenoBano 147 uenoBex.

Kaxknomy nanueHTy ObUIM yCTaHOBICHBI 4 MM-
IUIaHTaTa Ha OJHOM M3 4emtocTeil GpupmMbl Straumann
cepun Tissue Level. Oproneandeckoe JeyeHNE 3aKITO-
4aJoCh B M3TOTOBJICHHU CHEMHOTO MOKPBIBHOTO MPO-
Te3a ¢ OMOPOH HA MUMIUIAHTATHI C OAJIOYHOM cHcTeMON
(uKcaMy M HKECTKUMH 3aMKOBBIMH KPEIUICHHAMH
MK-1. ITarieHTsl HaYMHAIH OPTONEANIECKOE CTOMA-
TOJIOTUYECKOE JIeYEeHHEe CIycTs 4-6 MecsmeB mocie
YCTaHOBKHM MMIUIAHTATOB U MOJHOW NX OCTEOMHTETpa-
IAH.

Ha MoMeHT Hauana WHCCIENOBaHMs IAal[MEHTHI
MMEJH TOJOXKUTEIbHBIA OIBIT I0JIb30BAaHUS ChEM-
HBIMH [TOKPBIBHBIMH NIpoTe3amu oT 4 10 9 set u obpa-
THIIUCh B KJIIMHUKY JUISl TUCIIAHCEPHOT'O HaOIIO/ICHHSI.
Hawmu Ot 0ToOpaHs! 41 MaIeHT ¢ UCTEPIIUMHECS UC-
KyCCTBEHHBIMH 3YOHBIMH psiiamu. MM Obu1O Ipeasio-
JKEHO 3aMEHHMTh MCKYCCTBEHHBIE 3yObl Ha HoBble. Ha
BBIOOp TIpeuIarainy MCHoib30BaTh CTaHJApTHBIE rap-
HHUTYpHbIE HA0OPH! WM U3TOTOBUTH WHINBH/LyaTbHbIE
(hpe3epoBaHHBIE 3yOBI.

Knuanuecknii 0CMOTp cOCTOSUT U3 3arlOHEHUS
MEepBUYHOI JIOKYMEHTaluH, cOopa aHaMHe3a, BHEIl-
HEero OcMOTpa, OCMOTpa MOJIOCTH pra. Beem maruen-
Tam MPOBOAMIIN TI0JIHOE (PYHKIMOHAIBHOE 00CIe10Ba-
HUE pabOTHI 3yOOUETIOCTHOW CHUCTEMBI MPH TTOMOIIN
komiuiekca BiOPAK. B pamkax JaHHO# wHcclienoBa-
TENILCKON paboThl MBI PACCMOTPUM MOKa3aTeH apTpo-
(oHOTrpadun 1 31eKTPOMHOTpaPHH.

[Manments! OblM paszmesieHsl Ha 2 Tpymmsl. s
rpymnsl Nel, marpieHTaM U3roTaBlIMBaIl ChEMHBIE 110-
KPBIBHBIE ITPOTE3bI C WHIUBHUIYaIbHBIMH HCKYCCTBEH-
HBIMH (pe3epoBaHHBIME 3yOamu. [IpoBomumu mpore-
nypy TENS c menplo onpeneneHuss onTUManbHOTO
HEWPOMBIIIEYHOT'0 COOTHOLICHUSI YEFOCTEH ¢ UCIOJb-
30BaHUEM KECTKUX 0a3MCOB C OKKIIIO3MOHHBIMU BaJIH-
kamu. [lociie 3Toro NpoBOAMIN aKCHOTPADUIO C LEINbI0
OIpeIeIeHUsI CYCTaBHBIX MAapaMeTPOB /Il M3OTOBJIE-
HHUS MHAMBUAYaJbHBIX 3y06oB. st rpynmber Ne2 wc-
MOJIB30BAJI @aHATOMO-(HU3MOJIOTHIECKUIT METO/] OTIpe-
JICJICHUS] COOTHOILECHHUS YEIIOCTEH ¢ TOMOIIBIO KECT-
KUX 0a3MCcOB C OKKIIO3UOHHBIMH BaJUKaMU C

MOCIETYIOIUM H3TOTOBIEHUEM TTOKPBIBHBIX IPOTE30B
CO CTaHJapPTHBIMHU HCKYCCTBEHHBIMHU 3y0aMu.

ITociie M3roTOBICHNST HOBOTO CHEMHOTO ITOKPBIB-
HOTO TIpOTe3a MAaIMEHTOB OOCIENOBaNN C TPHMEHE-
HUEM apTpoBHOporpadum u 3IeKTpoMuorpaduu Ha
cpokax 1,2,3,6 u 12 mecAIeB OT Hadala IMOJIb30BaHUS
HOBBIM TTPOTE30M.

Ilony4yeHHble naHHBIE B KOHIIE HCCIEIOBAHUSA
MOJIBEPTaJI  CTaTHCTHYECKMM MeTo/aM 00paboTku
JAHHBIX.

KpurepusMu BKIIIOUYEHUS MALUEHTOB B HCCIEI0-
BaTeJbCKYIO paboTy OBbLIH:

1. TlonHoe oTcyTcTBHE 3y0OOB HA OJTHO YENIOCTH

2. Hamwmune 4 nmmnanTaTtos

3. Hammume cpEMHOTO MOKPBIBHOTO TPOTE3a C
ONOpOY Ha UMILIAHTATHl HA OJHON U3 YEOCTEN

4. OrcyrcTBHE  BBIp@KCHHOH  IUCHYHKINH
BHYC

Kpurepun HEBKIIIOUEHHUS MAIMEHTOB B HCCIENO-
BaTeNIbCKYIO paboTy:

1. Hanuyue BoguTeNs puT™Ma cepaia

2. Hamnume HEBpUTOB, HEBpAJITHi M HEBpOIIa-
THUIl HEPBOB JINI[A U IIEH B aHAMHEe3€ KU3HU MallueHTa

3. Hannume maTonoruii MUTOBUIHOM *KeJe3bl B
aHaMHe3€ )KU3HH MalueHTa

4. Hannune nepeHecEHHBIX ONEpaIuii Ha TIa3ax
B aHAMHE3€ JKU3HU MallMeHTA.

Ouenky coctosnuss BHUYC npousBoaunu ¢ uc-
MIOJIb30BaHUEM MeTosa apTpoBuOporpaduu. [laHHBIH
METOJI MO3BOJISIET 3aIMCHIBATh 3BYKOBBIC SIBJICHUS TIPU
¢yukuuonupoBannn BHUC u B nanpHeiiem npous-
BOJIUTHh aHANW3 IMOJYYeHHBIX IIyMOB. l[lomyueHHBIE
JIaHHbIE KpaifHe BaKHbI JJIs TUArHOCTUKHU AUCOYHKIIUI
BHYC. Aptposubporpacdust seisiercst ObICTPBIM CIIO-
COOOM OIIEHKH COCTOSIHUS TKaHEH U CTPYKTYp, U3 KO-
topbix cocrour BHUC. Meroauka npoBeneHus: AaH-
HOT'O HCCJIE/IOBAaHHS COOTBETCTBOBaJIA OOIIEIIPUHATHIM
CTaH/apTaM.

OreHky OMONOTEHIHAla MBI POU3BOANIIACH
TIPY TIOMOIIH 3J1eKToMuorpada. DinekrpomMuorpapus —
OJIH M3 3JIEMEHTOB (DYyHKIIMOHAJIbHOW JHAarHOCTHKH,
MO3BOJIIONINIT OOBEKTHBHO OLEHHUTH 3JEKTPHUECKYIO
OMOAKTUBHOCTH MBI, CUMMETPHIO PabOThl MapHBIX
MBIIII, CHHEPTHU3M paboThl >KeBATEIbHBIX TIPYII
MBI B Hamem uccieroBaHUN MBI HCITOTB30BATH MO-
BEPXHOCTHYIO 3JIEKTPOMHOTpadUi0 KaK HHCTPYMEHT
OILIEHKH MCXOHOTO COCTOSIHHS MBIIIII TAIINEHTa Tepes
HA4aJo0M HCCIIEIOBAaHUM M Ha KaXJOM 3aIlNIAaHUPOBAH-
HOM CPOKE HCCIEJOBaHUSI.

buosnexTpuuckuil NOTEHIMANA MBI — HEMo-
Cpe/cTBEeHHasl abCOMIOTHAsE XapaKTepUCTHKa paboThl U
COCTOSIHUSI MBIIIII, BBIPAYKCHHAs: B MUKPOBOJIbTAX. Tak,
HOPMOH Il BUCOYHBIX M KEBATEIbHBIX MBIIII] B CO-
CTOSIHUH TIOKOSI SIBIIsItOTCs 3Hadenus 1,0-1,5 mxB, npu
riotanuu — 30,0-70,0 mxB, mpu cxxatuu — 100,0-300,0
MKB. CumMmeTpuuHOCTH paboTBHl — MOKAa3aTeNb CHH-
XpOHHOCTH paboThl map MeIm. HopmanbHbIe 3HaYe-
HUsI IaHHBIX TTapameTpoB: 80%-100%.

CranpapTHBI NPOTOKOJN MPOBENCHUS DIEKTPO-
Muorpaduu BKiIroyaeT B ce0s u3MepeHus OM0aKTHBHO-
CTH MBI B IIATH ()yHKIMOHAJIBHBIX Mpo0ax:

1. ®wusnonornyeckuii NOKou
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[TpuBbIYHAS OKKITIO3US
I'noranue
MakcuManbHOE BOJIEBOE CKATHUE
CxaTHe Ha BaTHBIX BaJIMKaX

B namieif mcciaenoBaTenbCeKoi padoTe MBI HCITOIh-
30BaJIM AJIEKTPOMHUOTpad M IporpaMMHOE oOecrede-
are BIOEMG Il u3 kommekta BioPAK ¢upmsr Biore-
search. 3amich OCYIIECTBISUIA B MHOTOMIOTOYHBIM pe-
JKMME, YTO TO3BOJIIIO Cpa3zy padoTaTh C YETBIPbMS
rapaMy MBI, C HMCIHOJIB30BAHUEM HYJICBOTO JJIEK-
Tpoza Juist GUIBTPAMK TIOMEX, CO371aBaeMbIX KOXKEH.

B Harem uccieoBaHUM MBI aHATU3UPOBAIH JaH-
HbIE, MTOJTyYEeHHBIE C IIEPEHEro My4Ka BUCOYHBIX U XKe-
BaTeNbHBIX MbII. OONacTb MPUKPEIUICHNS 3IIEKTPO-
JIOB OIpenesuld nanbnaropHo. Ilepegnuili mydok
MaJIbIIMPOBAIH ABYMSI AJIbI[AMU B 00JIaCTH BUCKa, JIa-
TepaJibHEE HapyXHOTO yria Triasa. JKeBaTenbHbIC
MBIIIIBI TATBIIMPOBAIIN B 00JIACTH yTJIa HHKHEH Yelto-
CTH, BI0JIb BOOOpakaeMoil IMHNH, COSAMHSIONIEH YTOJ
HIDKHEHl 4YemiocTH M HapyKHBIH yroa rias3a. OJek-
TpOJAbl HaKJIaAbIBAJIM BAOJb MbIHNICYHBIX BOJIOKOH.
OeKTpoJl, KOTOPBIH UCIONB30BAJICA B KaUeCTBE HyJIe-
BOTO, pacrojiarajy B HeTOIBK)KHOM o0nacTu: 100 1iu
HaJKITIOYMYHAs 00J1aCTh.

[TamenT Bo BpeMs nmpoeneHus 3anucu OMI cu-
JUT TPSIMO, HEMIOABHKHO, TOJIOBA B €CTECTBEHHOM I10-
noxeHnd. 1o mpudnHe 3aBHCUMOCTH MTOKa3aTenei pa-

agrwn

OOTBI MBIIII] OT MHOTHX BHEIIHUX (PaKTOPOB, MAIHCH-
TOB MPEAYIPEX AT O HEOOXOAUMOCTH OTKa3a OT IPH-
eMa MHOPEJIAKCAHTOB, HEMPOJIECTITHKOB, YCIIOKOUTEIIh-
HBIX, a TAKOKe OT KypeHHs 3a 24 gaca 10 Ipuema.

PesyabTarsl.

Jns rpymmet Nel, manueHTOB, KOTOPBHIM OBLTH 13-
TOTOBJICHBI TOKPBIBHEIEC TIPOTE3HI C HHAWBHAAYAIbHBIMA
(pe3epOoBaHHBIMU UCKYCCTBEHHBIMHU 3y0aMU, MBI TO-
JIy4UIM CIEAYIOUIUe JaHHble. B COCTOSHMM TOKOS
Cpe/IHHC 3HAYCHUS OMOMOTECHIIMANA HA PA3HBIX Tanax
(cpokax) WCCIeIOBaHHS COCTABWIIM: JJIs MPaBOU BU-
couHou MbImIpl — 2,09+0,05 MxB, nns neBoii Bucou-
HOMl — 2,24+0,08 MxB, m1s mpaBoi >keBaTelIbHOH —
2,34+0,08 MxB, misa meBoit xeBarenpHOi — 2,43+0,09
MKB. Takum 006pa3zom, mokazaTeny 3HAYCHUH OMOAITIeK-
TPUYECKOW AKTHBHOCTH BHCOYHBIX M JKEBaTEIHHBIX
MBI B COCTOSHHH TOKOSI O MOMEHTa 3aMEHBI IT0-
KPBIBHOTO TPOTE3a XapaKTePU3YIOTCS KaK ITOBBIIICH-
Hble. B mporiecce akcrutyaTaliuu U afjantaiud K mpo-
Te3y HAOJIONAIOCh YCTOWYHMBOE CHUXKEHHE abCOJIOT-
HBIX TOKa3zaTenel OWOMOTEeHIMaNa IS BUCOYHBIX U
JKCBATCIBHBIX MBI, 3HAYCHUS OHOIOTCHIIMAIOB
MBIIIII] HA MOMEHT 12 MecslleB MOJIb30BaHUS MPOTE-
3aMH XapaKTepU3ylTCs Kak MoBbIeHHbIe. OHAKO, IO
CPaBHCHHIO C MEPBOHAYAIFHBIMU JTaHHBIMHU 3HAYCHUS
yMeHbpIMIuck Ha 7,87-21,95%. luHaMuKa U3MEHEHUS
ToKa3artesieil OMOTOTEHIIHAIA MBIIII] IIPE/ICTABIICHA Ha
pucyske 1.

Mpoba "OTHOCUTENbHbIN PU3NONOTMYECKUI NOKOK",
cpegHue 3HavyeHuns bruonoTeHuMana
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Pucynox 1. Usmenenue buonomenyuanos mviuty y nayuenmos epynnot Nel

3Ha4YCHUST CHMMETPUU PabOThI BUCOYHBIX U JKEBa-
TEJIbHBIX MBIIII] HA MOMEHT OKOHYaHUsI UCCIIEA0BaHUS
COCTaBWJIN:

1. cuvmerpuss pabOTBI BHUCOYHBIX MBI —
93,38+1,92%, yBenmuuwmnack Ha 1,15% oTHOCHUTENBHO
HavaJIbHBIX 3HAYCHHUH,

2. cuMMeTpusi pabOThl JKEBATEAbHBIX MBI —
96,38+2,07% ysenuumiack Ha 7,85% OTHOCUTENIBHO
HaYaJIbHBIX 3HAUEHUH.

[NokazaTenu cuMMeTpHUU pabOTHI BHCOYHBIX U XKe-
BaTEIbHBIX MBI B COCTOSIHUM TOKOS Ha MOMEHT
OKOHYAHUS UCCIIEOBAHUS COOTBETCTBYIOT HOPME.

B cocTosiHuM NpUBBIYHON OKKIIIO3UH Y TALIUEHTOB
rpynmnbl Nel MbI TOYYHIIH CIIEIYIOIIUE JaHHBIE:

1. mnpaBas Bucounas meimna — 2,40+0,09 MxB,
yMmeHblnics Ha 42,44% OTHOCHUTENBHO HavallbHBIX
3HAYCHUH,

2. nemast BucouHas wmbimma — 2,17+0,10 MxB,
ymeHbImiacs Ha 49,77%,

3. mpaBas KeBarejbHas Meimia — 2,27+0,07
MKB, ymensimics Ha 30,58%,

4. neBas skeBaTenbHas Mbla — 2,33+0,08 MxB,
yMmeHnbiuics Ha 33,99%.

HayanpHbple mokazaTeslid MOXHO OXapaKTepH30-
BaTh KaK CHJILHO TOBBIIICHHbBIE. AOCOIIOTHBIE MMOKa3a-
TEJM HAa MOMECHT OKOHYAHUS UCCJIEAOBAHUS, TAKKE KaK
U B Tpo0e MOKOS, OCTABAIUCh B 30HE IOBBIIICHHBIX
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3HaycHud. JlMHaMUKa W3MCHEHWI 3HAYCHUN OWOIO-
TEHIMaja 0ToOpa’keHa Ha pUCYHKE 2.

Mpoba "MpuBbl4HAA OKKAO3UA", cpeaHne 3HayeHus
buonoteHumana
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Pucynox 2. Hsmenenue buonomenyuanos mviuty y nayueHmos epynnot Nel

3HaYeHUST CHMMETPUH pabOThl BUCOYHBIX U JKEBa-
TEJIBHBIX MBI HA MOMEHT OKOHYAHHS MCCIIEOBAHMUS
COCTaBUJIN:

1. cumMmeTpus pabOTHI BHUCOYHBIX MBI —
90,5242,72%, ymenbmunace Ha 6,2% OTHOCUTEIBHO
HavaJabHBIX 3HAUCHUN

2. cuMMeTpus pabOThl JKEBATEIbHBIX MBI —
97,4342,24%, yBennuuinach Ha 5,01%

Ioka3zaTenu CAMMETPHUN PAOOTHI BUCOYHBIX U HKe-
BaTEIbHBIX MBIIII] B COCTOSTHUH MPUBBIYHON OKKITFO3UH
Ha MOMEHT OKOHYaHHUs HCCJIEIOBAHUSI COOTBETCTBO-
BaJI HOpPME.

3HayeHNsT OWMOMOTEHIMANa MBI Y MAIeHTOB
rpymrsl Nel mpu rI0TaHUHU CIIOHBI COCTABHIIH:

1. mpasas Bucounas meimma — 40,96+2,82 MxB,
yBennuuics Ha 184,84% OTHOCHTENBHO HadadbHBIX
3HAYCHMH,

2. neBas BucouHas Mbrmmna — 40,09+3,21 MxB,
yBemnuuics Ha 216,17%,

3. mpaBas jkeBarenbHas Mbimia — 40,23+1,82
MKB, yBenuuunncs Ha 200,45%,

4. neBast KeBaTeiabHas Mbinma — 43,52+291
MKB, yBenuuunncs Ha 278,11%.

JlnHamMuKa U3MEHEHUS 3HAYCHUI MOTEHIAIA OT-
pakeHa Ha pUCYHKe 3.

TeCTBEeHHOe roTaHue", HWe 3Ha4yeHuA
Mpoba "EcTtecTtBeHHOe rnoTaHume", cpe e 3Haye
buonoTteHumana
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Pucynox 3. Usmenenue buonomenyuanos mviuty y nayueHmos epynnvl Nel

AOCONIOTHBIC TIOKA3aTeNId 3HAYCHHH OMOIOTEH-
[[UAJIOB MBIIII TPU TJIIOTAHUH MOXHO OXapaKTEpH30-
BaTh KAK HOPMAJIEHBIC.

3HadeHUs CHAMMETPHHU pabOThl BUCOYHBIX U JKEeBa-
TEJIbHBIX MBIIII] HA MOMEHT OKOHYAHHUS HCCIICA0BAHUS
COCTaBMIIN:

1. cummerpus pabOTBI BUCOYHBIX MBI —
97,87+3,69%, yBennuunack Ha 9,72% OTHOCUTENILHO
HavyajJbHbIX 3HAYECHHI,

2. cUMMeTpus pabOTHl JKCBATEABHBIX MBI —
92,463+3,59%, yBenuuamnace Ha 6,55%
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[Noka3zaTenyu cuMMETpHUU PaOOTHI BUCOYHBIX U HKE-
BaTEJFHBIX MBIIII TIPU TIIOTAHWH Ha MOMEHT OKOHYa-
HUS HCCIIEIOBAHMS COOTBETCTBYIOT HOPME.

[Ipu MakCMMaIHHOM BOJIEBOM CXKATHH Ha MOMEHT
OKOHYAHUS HMCCIEIOBAHUS Y MAMeHTOB Tpymmsl No |
HaOJIOaJHCh CIIeAYIOMIe 3HAUYCHHS

1. mpaBas Bucounas wmseimma — 183,03+15,32
MKB, yBennumics Ha 68,5% OTHOCUTENFHO HAYaIbHBIX
3HAYCHUH,

2. neBas BUCOYHas Mbimia — 185,97+17,71 MxB,
yBemmumics Ha 96%,

3. mpaBas xeBarenpHas Mbima — 180,62+10,84
MKB, yBemmunics Ha 77,04%,

4, neBas >xeBaTeiabHas Mblma — 206,94+18.46
MKB, yBemmuamics Ha 90,06%.

JlnHaMuKka M3MEHEHUS OTpakeHa Ha PUCYHKE 4.

Mpoba "MakcumanbHOe BoneBoe cxkatme'", cpegHue
3Ha4yeHnAa buonoTeHumana
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Pucynox 4. Hzmenenue bOuonomenyuanos mviuy y nayueHmos epynnvt Nel

AOCOIIOTHBIC MMOKA3aTeIU 3HAYCHUH OHOIMOTEH-
[IMAJIOB MBIIII] XapaKTEPU3YIOTCS KaK HOPMaJIbHEIE.

3HaYCHUST CHMMETPUH PabOThI BUCOYHBIX U JKEBa-
TEJIbHBIX MBIIII] HA MOMEHT OKOHYaHHS UCCIICTOBAHHS
COCTaBHJIN:

1. cumMmeTpus pabOTHI BHUCOYHBIX MBI —
98,42+3,35%, yBenuuunacs Ha 11,06% oTHOCUTENBHO
HaYaJIbHBIX 3HAYCHHH,

2. cuMmMeTrpus paboTHl KEBATEIBHBIX MBI —
87,28+4,2%, ymenpmmnach Ha 5,08%.

INoka3zaTenu CAMMETPHUN PaOOTHI BUCOYHBIX U XKe-
BaTEIbHBIX MBI IPU MaKCUMaJbHOM BOJIEBOM CiKa-
THM HAa MOMEHT OKOHYAaHHUs HCCJICJOBAHHUS COOTBET-
CTBOBAJIM HOpME.

[Tpu mpobe cxaTHsi Ha BaTMKax HA MOMEHT OKOH-
YaHUS UCCICIOBAHUS HAOJIOMAIN CICAYIONINE 3HAYC-
HUs OMOMIOTEHIMAJIA Y MAIUEHTOB rpymmbl Nel:

1. mpaBas BucodHas MbImma — 167,39+13,65
MKB, yBennuuics Ha 36,22% OTHOCHTENBHO Haydallb-
HBIX 3HAUCHHH,

2. IneBas BUCOYHas Mblna — 159,14+11,7 mkB,
yBenuuuics Ha 36,85%,

3. mpaBas xeBarenpHas Mbia — 127,19+11,13
MKB, yBenmuuumncs Ha 25,11%,

4. nemas >xeBarenbHas Meimna — 138,55+10,2
MKB, ymensmmuics Ha 0,06%.

V3MeHeHus: OMOTOTEHITHAIA MBIIII] OTOOPasKEHBI
Ha PUCYHKE 5.

Mpoba "CxkaTtune Ha BannKax", cpeaHme 3Ha4YeHuUs
buonoTteHumana
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Pucynox 5. Usmenenue buonomenyuanos moiuiy y nayuenmos spynnoi Nel
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AOCoIOTHBIC ITOKA3aTeNN 3HAYCHWH OMOINOTEeH-
IIMAJIOB MBILIL] XapaKTEPHU3YIOTCS KaK HOpMaJbHbIE.

3HaueHNsT CHMMETPUH pabOThl BUCOYHBIX U JKEeBa-
TENBHBIX MBIIII HA MOMEHT OKOHYAHUS UCCIICTOBAHHS
COCTaBHJIN:

1. cummerpus pabOTHI BHCOYHBIX MBI —
95,07+4,93%, yBenmmumack Ha 0,44% OTHOCHTENBHO
HavyalbHbIX 3HaYECHHH,

2. cuMMeTpus paboThl KEBAaTEIbHBIX MBI —
91,8+4,36%, ymenpunach Ha 18,88%.

[TokazaTenu cuMMeTprU pabOTHI BUCOUHBIX H JKe-
BaTEJIBbHBIX MBIIII] [TPU CKATUH Ha BAIMKaX HA MOMEHT
OKOHYaHHS HCCIIEIOBAHHSI COOTBETCTBYIOT HOPME.

Juis marenToB Tpynmsl Ne2, KOTOPBIM OBLIH W3-
TOTOBJICHBI IMOKPBIBHBIE NPOTE3Bl CO CTaHIAPTHBIMH
HCKYCCTBEHHBIMH 3y0aMu, MBI ITOJYYHIH CICAYIOIINe
JaHHBIE. B COCTOSHHM MOKOS CpelHHe 3HAYCHHs OHO-
NOTEHIMAJa Ha PasHbIX dTanax (CpokKax) HMCCIenoBa-
HHSI COCTaBUIIN:

1. mnpaBas BucouHas Mbima — 2,76+0,08 MmxB

2. neBas Buco4Has Mbima — 2,58+0,08 MxB

3. mpaBas >KeBaTeJbHAs MBIIIIA 2,63+0,08
MKB

4, neBas )keBaTelabHas Mblma — 2,54+0,1 mxB

Takum 00pa3zom, MoKa3aTeH 3HAUeHUH OHOAIIeK-
TPUYECKONW AKTHBHOCTH BHCOYHBIX M JKEBATEIHHBIX
MBIIIIL B COCTOSIHMM IOKOSI O MOMEHTa 3aMEHBI I10-
KPBIBHOTO TPOTE3a XapaKTEPU3YIOTCS KAaK MOBBIIICH-
HbIe. B mpoliecce aKkcIuTyatanuy 1 aganTainuy K mpo-
Te3y HaOJI0ANIN YCTOMYMBOE CHIDKCHIE a0COTFOTHBIX
rmokasarejiel OMOTOTeHI[HANIa TSI BUCOYHBIX U JKeBa-
TeNbHBIX MBI, OKOHYATeIbHbIE 3HAYCHHUS OHMOIO-
TEHIHAJIOB MBIIII TOXKE XapaKTEPU3YIOTCS KaK IOBBI-
merHsie. OHAKO, TI0 CPABHEHHIO C IEPBOHAYAIEHBIMA
JAHHBIMH 3HAYCHHS YMCHBIIITUCH Ha 8,86-17,8%. [lu-
HaMHKa HW3MEHEHHUS IIOKa3aTeleld OMOIMOTEHIINAA
MBI TIPECTAaBIICHA HA

Mpoba "OTHOCKMTEeNbHbIN PU3NOIOTMYECKMI NOKOK", cpeaHme
3HayeHus buonoTeHuUMana
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Pucynok 6. Uzmenenue buonomenyuanos mviuiy y nayuenmos epynnvi Ne2

3HaYeHUST CHMMETPUH pabOThl BUCOYHBIX U JKEBa-
TEIbHBIX MBIIIL Ha MOMEHT OKOHYAHHMS UCCJIeT0BaAHUS
COCTaBUJIU:

1. cummerpus pabOTBl BUCOYHBIX MBI —
78,97+2,14%, yBenuuunack Ha 20,75% OTHOCHUTENEHO
HavaJIbHBIX 3HAYCHHUH,

2. cuMMeTrpus pabOThl JKEBATEAbHBIX MBI —
77,9942,92%, yBenmuunach Ha 7,85%.

[Noka3zaTenu cuMMeTpHUn pabOTHI BHCOYHBIX U XKe-
BaTCIbHBIX MBI B COCTOSHUM ITOKOS Ha MOMEHT
OKOHYAHUS UCCIIEJOBAHUS COOTBETCTBYIOT HOPME.

B cocTosiHuM NpUBBIYHON OKKIIIO3UH Y TALIUEHTOB
rpynmbl Ne2 Mbl OJIYYUIIH CIIEAYIOLIUE TaHHbIE:

1. mpaBas Bucounas mermna — 4,07+0,27 MxB,
yBenuuuics Ha 1,75% OTHOCUTENbHO HAYaJIbHBIX 3HA-
YeHUH,

2. neBast BucouHas Mbimma — 3,93+0,28 MkB,
yBemmuwiics Ha 13,25%,

3. mpaBas keBarejbHas Meimia — 4,61+0,34
MKB, yBenuuuics Ha 14,96%,

4. neas xeBaTeiabHas Mblia — 5,01+0,33 MxB,
yBenuuuics Ha 43,55%.

HavanpHbple mokazaTelld MOXHO OXapaKTepH30-
BaTh KaK CHJILHO TOBBIIICHHBIE. AOCOIOTHBIE ITOKA3a-
TEJTM HAa MOMEHT OKOHYAHUS UCCIIEOBAHUS, TAKKE KaK
U B Tpo0e MOKOS, OCTABAIUCH B 30HE IOBBIIICHHBIX
3HaueHui. /luHamuKka W3MEHEHWH 3HaueHui OHomo-
TEHI[Haa 0TOOpaXKeHa Ha PUCYHKE 7.
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Mpoba "MpuBbl4HAA OKKAO3UA", cpeaHMe 3HaYeHUA
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Pucynok 1. HUzmenenue 6uonomenyuanos mviiiy y nayuenmos epynnoi No2

3HaveHHss CHMMETPUU PadOTHI BUCOYHBIX U KeBa-
TCIABHBIX MBIIII HA MOMCHT OKOHYAHHUS UCCIICIOBAHUS
COCTaBMJIN:

1. CI/IMMeTpI/IH pa60T1>1 BHUCOYHBLIX MBI —
73,814£2,95%, yBenuuunacs Ha 13,67% oTHOCUTENBHO
HayaJbHBIX 3HAUYCHHH,

2. cuMmMeTrpus paboTHl JKEBAaTEIBHBIX MBI —
59,61+4,94%, ymenbiuuniach Ha 8,26%.

[Noxazatenn cuMMeTprun pabOTH BHCOYHBIX U XKe-
BaTENFHBIX MBI B COCTOSTHUY MPUBBIYHON OKKITIO3UH
HAa MOMEHT OKOHYAaHHS HCCICHOBAHUS COOTBETCTBO-
BaJI HOPME.

3HaycHUsT OMOMOTEHIMANA MBIIII] y MAallMECHTOB
rpynmnsl Ne2 npu rIOTaHUY CIIOHBI COCTaBUIIM:

1. mpaBas Bucounas mbimna — 20,08+1,7 MkB,
yBemmumicss Ha 13,31% OTHOCHMTENBHO HaYalbHBIX
3HAYCHUH,

2. neBas Buco4Has Mbimna — 23,06+1,65 MkB,
yBennuuics Ha 86,12%,

3. mpaBas keBaredbHas Meimma — 21,7+2,06
MKB, yBenuuunncs Ha 47,92%,

4. neBas xeBaTenbHas MbIia — 24,62+2 MkB,
yBennuuics Ha 94,93%.

JlnHaMUKa N3MEHEHMs 3HAYEHUM TTOTEHIINana OT-
pakeHa Ha PUCYHKe 8.

Mpoba "EcTtecTtBEHHOE rMoOTaHMe", cpegHue 3HaYeHUA
buonoTteHuMana
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Pucynok 8. Hzmenenue buonomenyuanios mviuly y nayuenmos pynnoi Ne2

AOCONIOTHBIC TMOKa3aTeld 3HAYCHWH OHOTIOTEH-
[IMAJIOB MBIIII] XapaKTEPU3YIOTCSI KaK HOpMaJIbHEIE.

3Ha4YeHNsT CHMMETPUH paboThl BUCOYHBIX U JKEBa-
TEJIbHBIX MBIIII] HA MOMEHT OKOHYAHHMS UCCIIeIOBAHUS
COCTaBUJIU:

1. cumMmeTpus pabOTBI BUCOYHBIX MBI —
62,714+4,86%, yBenuuunacsk Ha 10,51%o0THOCUTENBHO
HayaJbHBIX 3HAUYCHHH,

2. cuMMeTpusi paboThl KEBATEJIbHBIX MBI —
48,44+4,53%, ymenpmmiack Ha 13,37%.

IToxa3zarenn cuMMeTprun paboTHI BUCOYHBIX U XKe-
BATEJIbHBIX MBIIII] IPHU TJIOTAHUM Ha MOMEHT OKOHYa-
HUS UCCEJOBAaHUS COOTBETCTBYIOT HOPME.

IIpu MakcUManbHOM BOJEBOM CXKATUM Yy MalUEH-
ToB rpynnbl Ne 2 HaOmoaanM clieyroniye 3HaYeHUsL:
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1. mnpamas Bucounas mbimma — 81,17+3,78 MkB,
yMmeHbmmics Ha 18,16% OTHOCHTENbHO HavyalbHBIX
3HAUYCHHH,

2. neBas BHCO4YHas Mbimma — 87,51+2,74 MkB,
ymeHbImmics Ha 17,62%,

3. mpaBas jkeBaTenbHas MbImma — 87,93+3,43
MKB, ymenbmmics Ha 6,76%,

4, gneBas keBaTeiabHas Mbimma — 81,46+4,16
MKB, ymensmmics Ha 30,97%.

JluHaMuKa M3MEHEHUs OTpaXKeHa Ha PUCYHKeE 9.

Mpoba "MakcMmanbHoe BoneBoe cxkatue', cpeaHue
3HauyeHunAa buonoTeHUMana
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Pucynox 9. Uszmenenue buonomenyuanos mviuiy y nayuenmos epynnvi No2

AOCOIIOTHBIC TOKA3aTeNld 3HAYEHHH OHWOIOTEH-
IIIAJIOB MBIIII] XapaKTePU3YIOTCA KaK HOpMAallbHBIE.

3HaYCHUST CHMMETPUH pabOThI BUCOYHBIX U JKEBa-
TENbHBIX MBIIIII] HA MOMEHT OKOHYAHMS HUCCIIEIOBAHUS
COCTaBUJIU:

1. cummerpus pabOTBl BHUCOYHBIX MBI —
77,7£2,93%, yBenuuunach Ha 14,97% OTHOCHUTENBHO
HayaJbHBIX 3HAYCHHH,

2. cuMmMeTrpusi paboTHl KEBAaTEIBHBIX MBI —
75,7443,21%, yBeauuunnach Ha 16,28%.

[NoxazaTenu cuMMeTpun pabOTHI BHCOYHBIX U XKe-
BaTEJFHBIX MBIIII IPU MAKCHMAIEHOM BOJIEBOM CKa-
THM HAa MOMEHT OKOHYAHHUS HCCJIEJIOBAHHUS COOTBET-
CTBYIOT HOpPME.

[Ipu mpoOe cxaThs Ha BaTMKaX HAOIOJAIN CIe-
OyIONIe 3HAa4YeHWs OWOMOTEHIMalla y ITallUeHTOB
rpymnmnsl Ne2:

1. mpaBas BucouHass Meimna — 143,15+£11,27
MKB, yBemuuwmiics Ha 41,79% oTHOCHTENHHO HaYallb-
HBIX 3HAYCHUH,

2. neBast BUCOYHas Mbimna — 147,02+8,32 MxB,
yBenuuuics Ha 35,82%,

3. mpaBas >xkeBaTenbHas MbImma — 122.8+12,67
MKB, yBenuuunncs Ha 13,29%,

4. nemas ’KeBaTeNIbHas MBIIIIA -
139,05+13,33MkB, ymenbmmcs Ha 25,89%.

W3MeHeHns OMOTIOTEHITHAIA MBIIIT] OTOOpasKEeHBI
Ha pucyHke 10.

Mpoba "CxkaTtne Ha BannKax", cpeaHne 3Ha4YeHuns

bunonoTteHuMana
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Pucynok 10. Hzmenenue buonomenyuanog meiuty y nayuenmos epynnot No2 ¢ npobe
«Corcamue Ha 8anuUKax»
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AOCoIOTHBIC TTOKA3aTeNN 3HAYeHUI OMOIIOTEeH-
I[aJI0B MBIIII XapaKTePU3YIOTCs KaK HOPMAJIbHBIE.

3HaueHNsT CHMMETPUH pabOThl BUCOYHBIX U JKEeBa-
TENBHBIX MBIIII] HA MOMEHT OKOHYaHHMS HCCIIEAOBAHUS
COCTaBHIIN:

1. cummerpus pabOTHI BHCOYHBIX MBI —
65,38+3,79%, ymenpnmimnachk Ha 5,51% oTHOCHTENBEHO
HavyaJbHbIX 3HaYECHHH,

2. cuMMeTpus paboThl KEBAaTEIbHBIX MBI —
54,72+4,4%, ymenpmnacs Ha 8,52%.

[TokazaTenu cuMMeTprU pabOTHI BUCOUHBIX H JKe-
BaTEJIBbHBIX MBIIII] [TPU CKATUH Ha BAIMKaX HA MOMEHT
OKOHYaHUS MCCIIEJOBAHUS COOTBETCTBYIOT HOPME.

BrbIBOABI H NPeI0KeHH .

JlonroBpeMEHHOE MONB30BAHNE CHEMHBIMHU IO-
KPBIBHBIMU IIPOTE3aMH C OMOPOH HAa MMIUIAHTAaThl BBI-
3bIBACT BBIPAKCHHBIC U3MCHEHMS B (DYHKIIMOHHPOBA-
HHUH MBIIIEYHOTO amIapaTa 3y004eIOCTHOH CHCTEMBI.
HaGmonaercs moBblIeHHE OHOMOTEHIIMAIOB MBIILII]
IIpY NIOKOE€ U NPUBBIYHON OKKIIO3MM. B TO e Bpems
CHIDKAIOTCSI IIOKA3aTeN aKTUBHOCTH MBIIII] B IIP0o6ax
cxatus U rioTanuu. [logo0Hbie 3 ekt HAOII0 aTH
KaK y TalMeHTOB, MOJIb30BaBIINXCS AAHHBIM THUIIOM
KOHCTPYKLM Ha MPOTSDKEHUU MHOTHX JIET, TaK U Y T1a-
IIMEHTOB TpynIbl Ne2, OJIB30BABIINXCSI HOBEIMU KOH-
CTPYKUMSIMU B TeueHHe roaa. OQHaKo, KaK MOKa3bl-
BAIOT JaHHbIE, IOJyYCHHBIC Y MAIINEHTOB Ipymbl Nel,
UCTIONIb30BaHUE HEHPOMBIIIEYHOTO MOAX0a B peadu-
JWUTAINH TAKUX MAIMEHTOB ITO3BOJIAET JOOUTHCS Oomee
ONTHMAJIBHBIX pE3ylbTaToB. Ha MOMEHT OKOHYaHUS
HCCIIeIOBaHMs, Y MalueHToB rpynmsl Nel Habmomgamu
HOpMaJIbHBIE 3HAYEHUS OMOMOTEHIMAIOB MBIIII I10
BCEM Ipo0aM, KPOME «IIOKOS» U «IIPUBBIYHOM OKKITIO-
3UM», B KOTOPBIX HAOMIOaT HEMHOTO IOBBIIICHHBIE
OTHOCHTENIEHO HOPMBI 3HAUCHHUS.
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THE STUDY OF THE MORPHOMETRIC FEATURES OF CAPILLARY NETWORK AFTER THREE
MONTHS OF POROUS FIBER MATRIX IMPLANTATION

Ianmyc Andpin Bonooumuposuu

Kanouoam meouunux nayx, ooyenm xagpedpu xipypeiunoi cmomamonozii

JIBH3 “lsano-Ppanxiecokutl HayioHATbHUU MeOUYHUL YHigepcumem

2

BUBUEHHS MOP®OMETPUUYHUX XAPAKTEPUCTHUK KAIIIJIAPHOI CITKH HA TI3HIX
ETATIAX CYBKYTAHHOI IMIUIAHTAIIIl IOPUCTOI'O BOJJOKHUCTOI'O MATPUKCY

Amnoranis. [Ipo6iiema, 10 cTOiTh Nepel TKAHMHHOIO 1HXXEHEPIEI0 MOJIATae B TOMY, 1100 ONTHMI3yBaTH BHIi-
JICHHSI, PO3MHOXEHHS 1 U()epeHiI0BaHHS KJIITHH, CKOHCTPYIOBaTH MaTPUKCH a00 CHCTEMH JIOCTABKH, CIIPHSIIOUH
HiATpUMII, KOOpJAMHALIT pereHepanii TKaHUH Y TpboX BUMipax. OJHUM i3 BaXKJIMBUX KPUTEPIiB, SKUH MMOBUHEH
BPaxOBYBAaTHCh MPH KOHCTPYIOBAHHI MaTPHUKCY — HOTO 31aTHICTh MATPUMYBATH CTabiIbHY TeMOJMHAMIKY BCepe-
JIMHI Ta HABKOJIO Kapkacy. MeTta JI0oCIiKEeHHsI — eKCIIEPUMEHTAJIBHO OIL[IHUTH XapaKTep PO3BUTKY CYJAMHHOT CITKH
Ha TI3HIX eTanax cyOKyTaHHOI iMIUTaHTallii 61010JIIMEPHOT0 BOJIOKHHCTOTO MATPUKCY.

JocmimkeHHs mpoBoanioch Ha 20 1abopaTopHUX TBapuHAX (Kpoui), ki Oyiu moaiteHi Ha 2 rpymu. [leprmiid
rpymi nopiBHAHHA: 10-0M TBapMHAM NPOBOAWIOCH ONIEPATHBHE BTPYUYAHHS, SIKE BKIIOYANO (OPMYBaHHSA «KH-
IIEHI» B MAMIKIPHINA KIITKOBHMHI Ta HakJIaJaHHs 1BiB. J[pyriii rpymi: 10-oM TBapuHAM NPOBOJMIIACH MIAIIKIpHA
iMIUIaHTAaMLis 010MONIMEPHOT0 MaTPUKCY B AUISIHKY CIIMHH MiX JonaTkaMu. Jis tocipkeH s Opaiii 9 cerMeHTiB:
OJIVH IIEHTPAJILHO PO3TAIIOBAHUH 1 110 4 CErMEHTH 3 MapaleHTPAIBLHOI Ta 3 epugepruyHOi 30H.
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CTaTHCTHYHHUI aHANI3 Pe3yIbTaTiB 3AIACHEHO 3a JOMOMOrOK KOMII toTepHuX nporpam Microsoft Excel ta
Statistica 5.5 (Multiple Regression) i3 BukopucTaHHSIM METO/IIB BapialiiiHOT CTATHCTHKY, KOPEIISIIii.

OTtpumaHi pe3ynbTaTH CBiqUaTh PO BiACYTHICTH SIK TOCTPOI, TaK 1 XpOHIYHOI peaKTUBHOI 3amanbHOI iHpiIb-
Tpatii, a TaKOX K TOCTPOI, TaK 1 XPOHIYHOI peaKii BIXTOPTHEHHS IMIUIAHTaTa K YyXOpPinHOi cyOcTaHmii y iM-
TUTAaHTOBaHiH MingHI TBapuHU. CTBOPEHHUH HAMU BOJIOKHUCTHI MaTPUKC 3aBISIKH CBOIH TiTpOCKOIIYHOCTI Ta TO-
PHUCTOCTI CTBOPIOE CBOEPITHII MICTOK AJISI IIPOPOCTAHHS Ta PO3BUTKY KAITIJISIPHOL CITKH.

Summary. The problem facing tissue engineering is to optimize the selection, reproduction and differentia-
tion of cells, to construct matrices or delivery systems, contributing to the maintenance, coordination of tissue
regeneration in three dimensions. One of the important criteria that must be taken into account when constructing
a matrix is its ability to maintain a stable hemodynamics inside and around the framework. The purpose of the
study is to experimentally evaluate the development of the vascular net after three months of subcutaneous im-
plantation of the biopolymer fibrous matrix.

The research was carried out on 20 lab animals (rabbits), which were divided into two groups. The first group:
surgical intervention was performed to 10 animals, which included the creation of the pocket in the subcutaneous
adipose tissue and suturing. The second group: the implantation of the biopolymer matrix into the area between
the shoulder blades was performed to 10 animals. The month after the matrix with the underlying tissues was
removed. It was divided into 25 parts for histological examination. 9 segments were chosen for analysis: the one
from centrally located area, four segments from precentral and four ones from peripheral zones.

The histological slides were examined lightoptically with the help of the microscope Leica DME with differ-
ent magnifications. The morphometric features were analyzed using the system for taking microscopic pictures of
histological samples (microscope Leica DME and digital camera Nikon P5100) and by using the program Image-
Tool 2.0 for Windows. The research were conducted at the Department of Pathomorphology and Legal Medicine
of Ivano-Frankivsk National Medical University.

Statistical analysis was performed with the aid of PC programs Microsoft Excel and Statistica 5.5 (Multiple
Regression) using the methods of variation statistic and correlation.

By using a freezing microtome the slides 30-50 nm were made, then were dehydrated in alcohols of different
concentrations, soaked in methyl salicylate and fixed in polystyrene. Afterwards, the slides were examined with
the microscope MPS-6. The results display the absence of acute or chronic inflammatory infiltration as well as no
transplantation rejection. The fiber matrix made by us, creates a peculiar bridge for germination and development

of capillary network due to its hygroscopicity and sponginess.
Kmouoei cnosa: imnaanmayis, cmomamonoeis, biononimep, dioimnianmam, CyOUHHA Cimka.
Key words: implantation, dentistry, biopolymer, bioimplant, vascular mesh.

IHocTanoBKa mpo6JjeMu i aHaJi3 ocTaHHIX 10-
caimkens. Ha nanuii yac y MmequuuHi ta GioiHxeHepii
3 KO)KHAM POKOM 3pOCTa€ iHTepec OO OiomoriMepis.
Martepianu B TKAaHHHHIH iHXKEHEpii A1 CTBOPEHHS 0i0-
IMIUIAHTATIB, TIOBUHHI BOJIOJITH CIIEKTPOM CIICIlialib-
HUX BIIACTHBOCTEH 1 HaJlaBaTH iHKEHEpHUM a00 MIKpO-
IH)KCHEPHUM KOHCTPYKISIM XapaKTEPUCTHK, BIIACTH-
BUX OKMBUM TKaHMHaM, a caMme: 3JaTHICTb J0
CaMOBITHOBJICHHSI, 3/[aTHICTh 3MIHIOBATH OYIOBY 1 BJa-
CTHMBOCTI B BiJIOBI/Ib Ha ()aKTOPH HABKOJIMIIHBOTO Ce-
penosumall]. TlpoGiema, 110 CTOITH mepen TKAHWH-
HOIO IH)XEHEPI€I0, TOJIATae B TOMY, II[00 ONTHMi3yBaTH
BUAUICHHS, PO3MHOKEHHS 1 Au(epeHITil0BaHHS KITITHH,
CKOHCTPYIOBaTH Kapkacu abo CHCTeMH JIOCTaBKH,
CHPHSIOUH MIATPUMII, KOOpAMHALIT pereHepamii Tka-
HHH y TphOX BuMipax [2, 3]. OnHUM i3 BaXKJIMBHUX KPH-
TepiiB, SIKMH MOBUHEH BPaxOBYBATHCH IIPU KOHCTPYIO-
BaHHI MaTPUKCY — LI¢ HOro 3/aTHICTh HiATPUMYBAaTH
CTa0lIbHY TeMOJIMHAMIKY BCEpEHHI Ta HaBKOJIO Kap-
kacy. CTaOUIbHICTh TeMOJHAMIKHY Ta BiJTIOBITHO KHT-
T€3IATHICTh TKAHWH OyJe 3ajeKaTh epeayciM Bil Xa-
pakTepy pO3BUTKY KaIiJIIpHOI CITKH BCepeauHi ckago-
nna [4, 5].

Mera pocaigkeHHs. EKcriepuMeHTaqbHO OIli-
HUTH XapakTep PO3BHTKY CYIMHHOI CITKM Ha Mi3HIX
eranax CyOKyTaHHOI iMIUIaHTanii 6101oJIiMEpHOTo BO-
JIOKHHCTOT'O MaTPHKCY.

Matepianu Ta MeTOAM AOCTiIzKeHHs. 3anporo-
HOBaHe JiociikeHHs € pparmentom H/IP «Komrmuiek-
CHa OIliHKA Ta ONTHMi3allis METOAIB IPOTHO3YBaHHS,
JIarHOCTUKHM Ta JIKYBAaHHS CTOMATOJIOTIYHHMX 3aXBO-
pIOBaHb Y HAaCEJICHHS Pi3HUX BIKOBHX rpym» (Ne nepxk-
peectpaii 0114U001788).

Jist IpoBeieHHS OCIiIKEHb OYJI0O BHKOPHCTaHO
po3po06eHNT HaMH BOJIOKHUCTHI MaTpHKC i3 TpaHys
100% wumncroro mnoxinakrumy. Marpukc po3poOisuin
MeToJIoM (a30BOro po3JisieHHs moiiiMepy. ToBiiMHA
BOJIOKHHCTOT'O MaTPUKCY B CepeiHbOMY cTaHoBMIa 30
MM. J[iameTp BOJIOKOH CTaHOBUB BiJl 1 MkM 710 10 MKM.

Buire BkazaHi MaTpHUKCH MiIaBATUCh TaMMa CTe-
putizanii. ['epmMeTHaHO 3amakoBaHi B MOABIHHY yIako-
BKY Il crepwtizanii ckadoyan piBHOMIPHO BKIIaaa-
JIMCH il eIEKTPOHHUI MyYOK 3 €HEepTri€ro YacTHHOK 4
Mera eJIeKTpoH BoJbT (MeB) i npoTspkHICTIO IMITYIIBCIB
4,5 mikpocexyHn (Mkc). Koxen naker «Medicom» cta-
Haaptu3oBanuii EN 868-5, ISO 11140-1, 1ISO 11607-1,
B KMl OyB 3amakoBaHUi mojiMep ToBIMHOIO 0,6 MM.
[Ipu ompomiHEeHHI KiNBKICTh IMITyNbCiB 3MiHIOBAJIACh
Bix 4-70. Crepumizamisi BizOyBamach 3a HACTYITHUMH
rapamMeTpamMu: 4actota poOOTH MPUCKOPIOBaYa CKia-
nana 250 ', MakcMalbHa €HEPTis eTIeKTPOHIB CTaHO-
Buia 5 MeB, MakcuManbHa MOTYXHICTh ITy9Ka CTaHO-
Buia 5 kBT, TpuBanicTh imMmyinsciB 4,5 MKC, iMITyJIbC-
HUH cTpyM m0 1,5 A, TOTYXHICTh TrajJbMyHOUYOro
BHITPOMIHIOBAHHS Ha BiJICTaHi | M BiJ MIIlIEHI CTaHO-
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Bwia - 104 P/cek. Jlo3a ompomiHeHHs 00’€KTa CTaHO-
Bwita 110 50 xI['p 3 po3paxyHKy 00’ eMy Ta IIiITBHOCTI Ma-
Tepiany. 3TiTHO HOPM MaKCHMAalbHO HOIMYCTHMa 1032
50 xI'p, mpu MakcuManbHil eHeprii exekTpoHiB 5 MeB.
O06pobka enexkTpoHaMu 3 eHeprieto MeHme 10 MeB He
BUKJIMKAJIA SACPHUX TPAaHCMYyTaliid, TOOTO HE MPU3BO-
WA 10 BUHUKHEHHS PaJiOaKTHBHHUX i30TOMIB 1 HE
CTBOpIOBAJIa  3aJIMIIKOBOIO  paniamiiHoro  ¢(oHy
00’€eKTy.

[Ticns cTepuinizanii GiononiMepHi MaTpUKCH Xipy-
PrivuHUM NUISXOM IMIUIAHTYBAIKCh Mij MIKipy Jabopa-
TopHOI TBapuHH. JlociiKeHHs TpoBoguiIoch Ha 20 j1a-
OopaTopHUX TBapuHAaX (KpoJi), SKi Oyiu NoAiNIeHI Ha 2
rpymu. Ilepmi# rpymi nopiBHsHHEA: 10-0M TBapHHAM
NPOBOJMIIOCH OIIEPATHBHE BTPYYaHHS, SIKE BKIIOYAIIO
(hopMyBaHHS «KHIICHI» B MiAMKIpHIA KIITKOBHHI Ta
HakmagaHHa mBiB. [pyriéi rpymi: 10-oM TBapmHAM
MPOBOIMIIACH MIIIKipHA IMIUIaHTAIis Oiomoimep-
HOTO MaTPUKCY B AUISHKY CITHHU MIX JioraTkamu. Ye-
pe3 3 micsii XipyprivyHuM IUIIXOM MaTpHKC pa3oM i3
NPWIETIIMMH TKAaHMHAMU BUIAJISBCS 3 TijIa TBAPHHU.

Bci maninynsnii 3 ekcriepuMeHTalbHUMU TBapH-
HaMH MPOBOJIMIIN 3 TOTPUMAHHSM TIPAaBHII BiNOBIIHO
JI0 «EBpONENCchKOi KOHBEHIIIT MPO 3aXUCT XpeOETHUX
TBapHH, 10 BUKOPUCTOBYIOTHCS [T TOCTITHUX Ta iH-
IIUX HAYKOBHX LiIel» [6].

Jlns 3miiiCHEHHS 3arajIbHOrO TiCTOJIOTIYHOTO J0C-
JHDKEHHST MAaTPUKC 3 OTOUYIOYHMHU TKaHHHAMH PO3Ci-
KaJH B3a€MHO NEPICHONKYIIPHAMH po3pizaMu Ha 25
OITHAKOBHX cerMeHTiB. [y mocmimkeHHs Opamu 9 cer-
MEHTIB: OJIMH LEHTPAIBLHO PO3TAIIOBAaHUi 1 10 4 cer-
MEHTH 3 IapaleHTpalbHOI Ta 3 nepudepudHoi 30H.
OtpuMani IUIAHKY iMmianTy ¢dikcyBamu y 10% pos-
yuHi HelTpanbHoro ¢popmaiiny (Ph-7,0). Yac ¢ikcanii

cki1anas 24 roguHy. B noganbioMy mmaTouku 10Cii-
JUKYBaHMX OpTaHiB IMOMIIald B BUCXiAHY OaTapero
CITUPTIB A7 Jerigpatamii, gami y XjaopohopM, cyMimn
xmopodopm-niapadin (1:1), mapadin (mpu Temmepartypi
37°C). Iicns mapadiHOBOI MPEmiArOTOBKH, IIMATOYKH
3aiBaii B mapadin. BurorosieHns cepiitHux mapadi-
HOBHX 3pi3iB TOBITMHOIO 4-6 MKM IPOBOIMIIOCS Ha CaH-
HOMY MIKpOTOMi. 3a0apBieHHs mpernapariB 3/1iHCHIO-
BaJIOCS TEMATOKCUIIIHOM 1 €o3uHOM [7].

[icTonoriuHi npenaparty A0CiKyBaJIUCh CBITIIO-
ontryHO Ha Mikpockori Leica DME nin pisanmu 36i-
JBIICHHSMH 00'eKTHBa W OKyJsipa. MopdomerpudHi
MOKa3HUKH BU3HAYAJIM 32 JOIOMOTOI0 CHCTEMH IS
OTPUMAHHS MIKPOCKOIIIYHUX 300pa)XeHb TiCTOJIOTIU-
HUX Mikponpenaparis (Mikpockor Leica DME ta nuc-
poBa ¢dotokamepa "Nikon P5100") Ta mporpamu aHa-
mi3y 300paxkeHs Image Tool 2.0 for Windows Ha kade-
api maromopdoorii Ta CymoBOi METWUIMHU I[BaHO-
@dpaHKIBCHKOTO HALlIOHAILHOTO MEIMYHOTO YHIBEPCH-
tety. CTaTUCTHYHUI aHaI3 pe3yNabTaTIB 3/A1HCHEHO 32
JIOIIOMOT010 KOMIT FoTepHUX nporpam Microsoft Exel
Ta Statistica 5.5 (Multiple Regression) i3 BUKOpHCTaH-
HSM METO/IIB BapialliiHOT CTATUCTHKH, KOPEIIALII.

PesyabraTu pociimkenns. [Ipu naromopdodo-
TIYHOMY JOCIHIPKEHHI KPOBOHOCHOI CHCTeMH Tiepude-
PpUYHOL TUTSHKY IMITIAHTOBAHUX BOJIOKHHUCTHX MOJIIME-
PHUX MaTPHUKCIB TPHMICSIHOTO TEPMIiHY Y TyXKOMY Ta
KOMITAaKTHOMY IIIapi CIIOJIyYHOTKAHUHHUX BOJIOKOH Bi-
3yali3yIOThCsl CYOWHHU IuIomero mepepizy 3480,68
+3,56MKM2, TOBIIHHOIO CTiHKH 13,5+1,22 MKM. 3TimHO
JaHUX MOP(QOMETPUYHOTO JOCITIIKEHHS, Ha 1 mepepi3
cynunu npunagae 90988,20+4,67 Mxm? mIIoIIi CrIOJTy-
yHOi TKaHuHH (Puc.1.).

Puc. 1. Cyounu cnonyunoi mxanunu nepughepuunoi 30nu. 3a6apenens: 2eMamokcuiin ma eo3uH.
06. 10, ox. 10

IToMiXk CMONyYHOTKAHUHHUMHU BOJIOKHAMU Tapa-
HEHTPAIBHUX 30H BOJIOKHICTOTO MATPHKCY Bi3yai3y-
FOTBCSL PI3HOTO KaJliOpy CYAWHHU CEpeIHBOIO IUIOIICIO
nonepeyHoro Iepepizy 4524,9+2,79mxm?. 31e6ib-
IOT0 CyJMHH 32 THIIOM KamuIsipiB, apTepion (Ha oauH
nepepi3 cynuuu npunanae 84875,36+4,87 mxm? ruromti

CIIOJYYHOI TKaHWHM), SIKI MArOTh OKPYIJIHI momeped-
HUIA nepepi3, ToBIUHY cTiHkd 7,0+1,04 MM, y npo-
CBITI MICTATh HEBEJIUKY KUTBKICTh €PUTPOIMTIB, AApa
CHJIOTETIOIUTIB OBATBHOI (POPMH, 3 TOMOTCHHHM XPO-
MaTuHOM. [lesiki cyMHM 3a THUIOM JApiOHHMX apTepiH,
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BeH. B apTepisx Bizyasi3yloTbcsi KOHIEHTPHYHO PO3Ta-
IIOBaHi TJaIKi MiOIIUTH y KiJIbKa [apiB, IPOCBIT CyInH
He3HauHUH. Y BeHaxX MpiOHOTO Kamibpy MpocCBIiT po3-
MIMPESHUH, 3aTIOBHEHUH PUTPOIIUTAMH, SIIPa €HIOTEi-
OIIWTIB OBAJIbHI, BUTATHYTI B3/IOBX MEPUMETPY CyIUH,
Oa3ampHa MeMOpaHa diTka, TOMOTEeHHA.

VY cnony4Hil TKaHUHI HEHTPATBHIX 30H IMIUIaHTa
BiZI3HAYAIOThCS CYAMHHM PI3HOTO KajiOpy: Kamusipw,
aprepionu, Benynu (Puc.2.). Cepenns mioma nomnepe-
YHOrO Mepepisy CyMH cTaHoBUTH 6040,34+3,19MKMm?,

TOBIIMHA CTIHKH — 6,28 +1,26 MxM. 3a nanuMu Mmopdo-
METPUYHOTO IOCHI[KEHHS, Ha OJWH Iepepi3 CyAnHU
npumnagae 85014,29 +4,32 MkM? CrIOTYIHOT TKAHUHH.

VY okpeMuX HOOTWHOKHX AINITHKAX Y CIIONYYHIH
Ta JKAPOBiil TKAHWHAX MIKBOJIOKHUCTHX IPOCTOPIB iM-
IUTAaHTY BHUABIISETHCS BOTHHUINEBA KIIITHHHA 1H(IBTpa-
mis, SKa MPECTaBICHA MEPEeBAXKHO TiMQOIHUTaMu, B
MeHIIH Mipi Makpodaramu. MicisiMu naHa iH}iabTpa-
LISl Ma€ NePUBACKYJSIPHUN XapakTep.

06. 10, ox. 10

Ha ocHOBI mpoBeneHHMX IOCIHIJIKEHb BCTAHOB-
JICHO, 10 CTaH KaliJsIpHOI CITKH, SIKa OTOYYE Ta HpO-
HH3Y€E BOJIOKHA O10MOTIMEPHOTO MaTPHUKCY, MPAKTHIHO
HE BIIPI3HABCA BiJ TBapHH KOHTPOJIBbHOI Tpymu. Hese-
JIMKa Pi3HHUIS CTOCYBaNach NOKA3HKKIB IUIOMII TIOTIepe-
YHOTO Tepepizy cynuH. B ocHOBHI rpymi JaHi mokas-
HUKH OyJIY ZIeno OUIBIIMMHM, HIXK Yy KOHTPOJIbHIMN, 110
MOXe OyTH INOB’513aHO 3 OUIBII MTOCHIEHHM CHHTE30M
CIOJIYYHOT TKAHWHU Ta aJanTaliiHUMH MeXaHi3MaMH
CIPSIMOBAaHUMH Ha BHBEICHHS IPOAYKTIB TiIpoJIi3y
noJiiMepy. 3MEHIICHHs MOKA3HUKIB IUIOIII CHOJIYYHOT
TKaHUHHU Ha OJVH TIepepi3 CyIOWHHU Bin mepudepii mo
HEHTPY BKa3ye MPOIMOPIIIHHAHN 3 yCiX HANPAMKIB Xapa-
KTep pereHepaii Bij nepudepii 10 LEHTPY.

Amnarni3 nepuepndHoi, TapaleHTPaIbHOI Ta LEeH-
TPaNbHOI 30H IMIIAHTOBAHOTO BOJIOKHHUCTOTO MaTpH-
KCy B TBapHMH OCHOBHOI TDYIH IIOKa3aB 3pOCTaHHS
TUTOIIi TIONIEPEYHOTO Mepepi3y CyAnH Bix nepudepii go
HEHTPY, 0 MOKE CBIAYUTH MPO aKTUBHE MPOTIKAHHS
OlOCHHTETHYHUX MPOILECIB y HEHTPATbHUX BiAIimax
BOJIOKHHCTOTO MaTPUKCY, a BIICYTHICTb O3HAaK pPyHHY-
BaHHS KaIiJIIPiB CBITYUTH TPO BiJICYTHICTH HAKOIH-
YeHHsI IPOJYKTIB TiJIpoJIi3y MaTepiaily i Horo cBoeda-
CHE BUBEJICHHS 13 IEHTPAILHOT 30HHU.

BucnoBkn:

1. BiacyTHicTh 3HaYHOT KIIBKOCTI HEUTPO]IIBHUX
JeWKOUUTIB, 301IbIIEHOI KUIbKOCTI Makpodaris i M-
(oLuTIB CBIAYMTH NPO BIJICYTHICTH SK TOCTPOi, TaK i
XPOHIYHOI peaKTHBHOI 3amayibHO1 iH(iIBTpalii, a Ta-
KOX SIK TOCTPO1, TaK 1 XpOHIYHOI peaxiii BiATOPrHEHHS

IMIUTAaHTAT SK 9y>KOPIAHOT CyOCTaHIII1 B IMIUITAHTOBaHI I
IUISHII TBapHWHU.

2. CTBOpeHU HaMU BOJIOKHMCTHUH MaTpHUKC 3a-
BJISTKH CBOIH TITPOCKOMIYHOCTI Ta IOPHCTOCTI CTBOPIOE
CBOEPIAHUH MICTOK JUIS IPOPOCTAHHS Ta PO3BUTKY Ka-
MUISIPHOT CITKH.
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npogeccop rkageoput akyuwiepcmea u cunexorocuu @I'BOY BO TiomI MY M3 PD

OIIEPAIINN HA TIPUJATKAX MATKH JJAITAPOCKOIIMYECKUM JOCTYIIOM: BJIUSIHUE HA
TFEMOKOATI'YJIAIHUIO

Ha npotskeHun nocieqHUxX NeCATUIICTUN KOJIH-
YEeCTBO BBIMOJHAEMBIX JIATAPOCKOMMUYECKUX OTepaIuit
B THHEKOJIOTMYECKON MpaKTHKE HEYKJIOHHO BO3pac-
TaeT, 4TO CBSA3aHO C MUHUMAJIbHOM OINEpalrlOHHOMN
TpaBMOM, OJIATONPHUATHBIM TEUYEHHWEM MOCIeonepaly-
OHHOTO TEPHUOJa, COKPAIEHUEM CPOKOB CTallMOHAp-
HOTO JICYCHHS U BPEeMEHHOH HETPYAOCIIOCOOHOCTH Tia-
IIUCHTOK, 0OJIee TIOTHBIM BOCCTAHOBIICHHEM ()YHKITUH
PEIPOTYKTUBHOW CUCTEMBI.

B cBsi3u ¢ 3THM Bce Oonblliee 3HaUEHHUE MIPHOOpe-
TaeT BOMPOC O YaCTOTE M XapaKTepe OCIOKHEHHUH Mo-
ClIe JamapoCcKONMUYecKuX onepanuii. [1lo maHHBIM psaa
aBTopoB (Kpanususn b.I'. 1 coasr., 2001, KpacHomnoss-
ckuii B.W. u coart. 2010,KonoBanor B.H. u coapr.,
2018, Reza M. etal., 2010) o6iiee KOJHYECTBO OCIOK-
HEHUH IPU XUPYPru4ecKOou JIaapOCKOIIMU MOXKET IIpe-
BBINIATh YACTOTY OCJIOKHEHUU TOCHE TPaTUIIMOHHBIX
BMEIIATEIILCTB B cocTaBiieT 15-29,6%. JleTanbHOCTD
MocJe ONepanuii B THHEKOJOTHYSCKON MPaKTHKE HO-
cruraet 0,13% (Kpanusur B.I'. u coagsr., 2001, O60-
ckanoBa T.A., 2016, Pagsunackmii B.E., 2014, CaBens-
eBoii [.M. 1 coaBt., 2017). OqHOi1 3 BeAyIIUX IPUIUH
JIeTaJbHBIX HCXOJ0B SBIIAIOTCS TPOMOOIMOOINIECKUE
OCJIOXKHEHUsI, KoTopble peructpupytorcs B 0,2-0,4%
(ITonsikoBa B.A. u coast., 2008, KoBanenkoa A.H. u
coaBT., 2018). AkTuBanus TpoMOOreHe3a U NMPHU3HAKH
xponudeckoro JIBC-cuaapoma nmerot mecto y 20,6%
6onbHBIX (Bermenckmii A L. u coasr., 2008, BuHoky-
poa E.A. u coasr., 2007).

Takum o00pa3oMm, HCTHHHAS YacTOTa U MexXa-
HU3MBI Pa3BUTHSA TPOMOOIMOOIHMUSCKIX OCIOXKHEHUI
MocJie JIanapoCKOIUYeCKUX OMNepandid 10 KOHLA He
scHbl. [Ipeamonaraercss 4YTO, MOBBINICHHE BHYTPH-
OpIOIIHOTO JABJICHHS TIPH JAMAPOCKONUU MPUBOIHUT K
HapYLICHUIO CEPICYHOMN IS TEIbHOCTH, CHIXKEHHUIO ap-
TEPUATLHOTO KPOBOTOKAa B OpraHax OpIONTHOW TOJIO-
CTH, KOMIIPECCUM HWKHEW TMOJIOW BEHbl UM OrpaHuye-
HUIO BO3BpaTa KPOBH U3 HIDKHUX KOHEYHOCTEH, pac-
MIMPEHUI0  BEHO3HBIX COCYIOB, 4YTO B  CBOEH
COBOKYITHOCTH IIOBBIIIAET PHUCK TPOoMO00Opa3oBaHUS
(MBanoB E.B.., 2001). ITonoxenue TpennenenOypra
eme Oosee ycyryOIsieT cuTyanuto, BIuss Ha niepepac-
npejesicHne 00beMOB KPOBU C YYETOM TPaBHTAIHOH-
HBIX B3aUMOJEUCTBUI U CHIKAET CKOPOCTh BEHO3HOTO

OTTOKA OT BEPXHUX OTAEJIOB TYJIOBHIIA, YTO TAKXKE MO-
KET CTaTh OJHOW M3 NMPHUYHMH TPOMOOIMOOINYECKHX
ocnoxkaenu#t (Ozomuns JLA., 2000).

HecmoTtps Ha cepbe3Hble MPEANOCHUIKH I pa3-
BUTHUSL TPOMOOTHYECKHX OCIOXHEHHUH, Kak B Haieil
CTpaHe, TaKk W 3a pyOeXOM HET CIelMabHBIX padoT,
TIOCBSIIICHHBIX BEICHHUIO OOJBHBIX IIOCIE JIAAPOCKO-
MIMYECKUX OIepalnii, Kak HeT M €IMHOTO IOAX0/a K
MpOQUIAKTHKE TPOMOOIMOOIMIECKAX OCIOKHEHUH
(ITonsikoBa B.A. m coagr., 2009).

Jlnis mpenoTBpaIeHHs OCICONIepaioOHHOTO Be-
HO3HOTO TPpOoM003a NMPEIOKEHBI Pa3INIHbIe (HU3HIE-
ckue (MexaHudyeckue) u (HapMaKOJIOTHUYECKUE Cpell-
ctBa. K mepBoii rpyrme OTHOCIT COCOOBI YCKOPEHUS
BEHO3HOT'O0 KPOBOTOKA- PAHHSASA aKTHBH3ALMS MalUeH-
TOB B IIOCJICONEPAIMOHHOM MEpPHOJE, 3TaCTHUECKast
KOMIIpecCHUsl HIPKHUX KOHeUHOCTel. Bee Oonbiee BHU-
MaHHe yAemseTcs 00ecIiedeHHIo aJIeKBaTHOM ruapaTa-
LIUH, UCIIOJIB30BAHUIO HOPMOBOJEMHUYECKOH TI'eMOJIH-
JIIOMY, TPUMEHEHWE MaKCHMAJIbHO HIAJSIMEeH Tex-
HUKH  ONEPAaTUBHOTO  BMEUIATENbCTBA, JICUCHHE
JBIXaTeIbHOW M IUPKYJSITOPHOM HEIOCTaTOYHOCTH
(Ctebynos C.C. u coasrt., 2000; Ikeda M. e.a., 2000).

OTCyTCTBYET eIMHOE MHEHHE O TIPUMEHEHUs TeX
WIN UHBIX (hapMaKOJIOTHYECKUX MPEnapaToB I MPo-
(GUIAKTHKH  TPOMOOTEeMOpPParu4ecKuX OCI0KHEHHUH.
BonpmmacTBO aBTOpOB (O305MH: JI.A., 2000) ucmons-
3YIOT JUIS 3TUX IIeJIeH MpsMBble aHTUKOATYIISIHTHI, TAKHE
KaK TelapuH, HU3KOMOJIEKYJISIPHBIE TelapuHBI, OTAa-
Basg NPEANOYTEHUE MOCIEAHUM. J[pyrue NpUMEHSIOT
Je3arperantsl: Kypantwi, Tperran (Kpanusun b.B., n
coaBT., 2002). Bce Gosnbliiee BHUMaHHE 3aCITy’KHBAET
UCIIONIb30BaHNE ¢ NPO(UIAKTHYECKOH LEJIBI0 KOMOH-
HallM¥ BUTaMUHOB-aHTHOKcUaHTOB A, C, E, P, PP, ko-
TOpBIE CHOCOOHBI OTPAaHUYHMBATH AaKTHUBALUIO TPOMOO-
oOpa3oBaHMsl yepe3 TOJaBICHUE CBOOOTHOPAIUKAIIb-
HeIX TponeccoB (bermesckuit A.Il. u coast., 2012,
Uepnosa A.JL., 2006). HaxonaT npuMeHeHHE U IpyTHe
MpernapaTsl, Takue Kak OeMHTWII, THpaneTaM, obnama-
IOIME AHTUTHIIOKCHYECKUMH M CTPECCONPOTEKTOP-
oM cBoiictBamu (CredynoB C.C. u coast., 2000,
Bonaeipesa 10.B., 2017). B nocnennue rojasl uzyda-
eTcs MPUMEHEHHE TeNapUHOUIOB, K KOTOPBIM OTHOCST
cynb(haTHpOBaHHBIE TOJIMCAXAPHUBI, PETYIUPYIOIIUC
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MPOHULIAEMOCTb CTEHOK KaNUJIAPOB, OJHAKO HX IIPO-
(umakTHIECKast aKTUBHOCTD €Il HEJOCTaTOYHO JIOKa-
3aHa (ITomskoBa B.A. m coaBt., 2008, BpimeBckwuii
ALl u coasr., 2012).

Hamre BHMMaHNe IPUBICKIIN JaHHbIC, YKA3bIBAO-
IIMe Ha CBS3b THIIEPTPOMOMHEMHH (HETOCPEICTBEH-
Hot mprunHbl JIBC He3aBUCHMO OT MHUIIMATOPA) C TH-
HNepoKcUjamueld, Ha pojb AaKTUBALUU IEPEKUCHOTO
OKHCJICHHS JIMIUJIOB B 00pa3oBaHUM TPOMOWHaA, Ha
HaJIyre 0OpaTHOM CBSI3U MEX/Yy TPOMOMHOT€HE30M U
CBOOOIHOPAIUKAIBHBIMH ITPOLIECCAMH.

B pabotax, onuparomuxcs Ha yIOMsSHYTBIE JTaH-
HBIE, TOKA3aHO, YTO AaHTHOKCUAAHTHI, OTPAHUYMBAs TU-
MEPOKCUIAIMIO Yepe3 TOPMOXKEHHE CBOOOTHOPAIH-
KaJIbHBIX TIPOIIECCOB, MO3UTHBHO BIUSIOT HA HCXOIBI
JABC xpoBu. DTO TOATBEP)KACHO B IMPAKTHKE: KOM-
TUICKC BUTAMHUHOB-aHTHOKCHIAHTOB, KaXKABIH U3 KOTO-
PBIX IOPO3HB HE BIMACT B YCIOBHAX (PU3HOTIOTHUECKOM
HOPMBI Ha CBEpTHIBAEMOCTh KPOBH, BBI3BIBAIOIIUX THU-
neprpomoOuHemuro. Jlanueie 00 3 dhexTHBHOCTH aHTH-
OKCHJQHTOB B NMPO(QHIAKTUKE TI'€MOKOATryJISIUOHHBIX
CABMUIOB, CBS3aHHBIX C TUIEPTpoMOMHEMHUEH, mpen-
CTaBJICHUs O CBSI3U TPOMOOTEeMOPPArH4eCKUX OCI0XK-
HEHMH IIpU OIepaTHMBHOM BMeELIATEIbCTBE C Hapylle-
HUSIMH  KOaryJsIIHOHHOTO TE€MOCTas3a, IPOBOLHUpYe-
MOT'0 TPOMOMHEMHUEH, OTCYTCTBHE TPOTHBOIIOKa3aHNH
K TPUMEHEHUIO BUTAMHHOB-aHTHOKCHAAHTOB, X [10-
CTYIHOCTh M BO3MOXXHOCTh aMOY/IaTOPHOTO Ha3Hade-
HUS TIOCITYKHJIM OCHOBAaHHEM K H3y4YCHHUIO BO3JCH-
ctBus «CenMeBHTa» Ha FEMOKOAryJIAIHUIO y Ollepupye-
MBIX OOJIBHBIX JIAIIAPOCKOIMYECKUM JIOCTYIOM Kak
CpPeICTBa OIpaHMUYCHHS YaCTOTHI TpoMOOTeMopparmnyie-
CKHX OCJIOKHEHMM.

Lenb paboTHI - H3YYUTH COCTOSHUE KOATYJISIIMOH-
HOTO TeMOCTa3a y KEHIIKH 10 U I0CNIe THHEKOJIOTHye-
CKMX JIallapOCKOITMYECKUX OMNepanuii Ha HpUIaTKax
MaTKH, a TaKKe OLCHHUTbH 1IeJIecO00pa3HOCTh Ha3HaYe-
HUS [I0CJIE TIPOBEACHUS JAaHHBIX OTIepaIiii KOMILIEKCa
BUTaMHHOB — aHTHOKCUAAHTOB «CeTMEBUTY.

Martepuansl 1 MeTOIbl HccaeaoBaHus: 129 xeH-
mwH. B ux gncie 22 310poBBIX JOHOPA BO BTOPOi (ase
MEHCTpPYaJbHOTO IMKJIa, CPeTHUM Bo3pacT 26+3,5 jer,
1 107 >KeHINH NepeHeCIINX JaIapoCKOIMYECKHE OTIe-
paTHBHBIE BMEIIATEIbCTBA HAa MPUAATKax MaTKu. XKeH-
IIMHBI 00BEIUHEHBI JUIS HAOIONEHUH B CIIEAYIONINE
Tpynmel. 1-s Tpymma cocTosna u3 72 MarueHToK, IMOJ-
BEPTIINXCA JIATAPOCKOMMYECKOMY OIIepaTUBHOMY BMe-
IaTeJIbCTBY HA NMPUAATKaX MaTKU U MOJIydald TPaju-
LUOHHOE JICYEHUE MOCJIEONEPALUOHHOTO NEpUoJa; 2-5
(35 >xeHUMH), HapAQy C OOLIETIPUHSATHIM JIEYEHHEM
HasHavajics npenapar «CenMeBur». HaOmopeHus u
UCCIIEI0BaHMs POBOAMIN B aKylIEPCKO-THHEKOIOTU-
yecKol KIIMHNKe TIOMEHCKOI MeINIIMHCKOHN akaieMUu
Ha 0aze T'HHEKOJOTWYECKHX OTAEICHHH TOPOACKOI
KITMHUYeCcKor 00bHUTIBI Ne 3, ¥ poamiibHOTO JoMa Ne3
r. TromeHn.

VY Bcex JKEHIIUH TPOBOIMIN KOHTPOJIb 33 OCHOB-
HBIMH ITOKa3aTeJISIMHI COCTOSHUS KOATryIIIIMOHHOTO Te-
MOCTa3a JI0 ollepalyy, U Jajee B JuHaMuKe Ha 1, 3-4,
5-7 cyTku nocne oneparuBHOro jedenus. “CenmeBut”
HasHayayy 1o 1 tabierke B neHp Ha 14-21 geHs 10 u
Hocje onepanuu.

MeTo/1bl HCCIIeI0OBaHUSI KOAryJISIIMOHHOTO I'eMO-
cTaza: 1. AKTHBHpPOBAaHHOE BpeMs peKalbIU(UKAIIIH
/ABP/. 2. AKTHBHpOBaHHOE YaCTHIHOE TPOMOOILIACTH-
HoBoe Bpems /AUTB/ 3. IIporpomOnHOBOE Bpems
/TITB/, mporpombuHOBOE oTHOMIEeHNE /[10/, Mex)TyHA-
poxHOoe HOpManu3zoBaHHOe oTHomeHne /MHO/ 4. Kon-
neHTpamusa ¢pudpuaoreHa /®OI/. 5. PactBopumsie ¢pud-
pUH-MOHOMepHbIe KoMmuiekchl /POMK/. 6. AxrtuB-
HocTh antuTpoM6Ouna III /AT-III/. 7. Uanekc pesepBa
rutazmuHorena /MPIT/.

AHanu3 counanbHO-IeMorpadMuecKux Mokasare-
JIel, CTPYKTYPhl COMAaTHYECKHX M THHEKOJOTMYECKUX
HO30JIOTHYECKHUX (DOpM, MpeACTaBICHHBIH B Tabm. 1,
MIOKa3aJl, YTO B BBIACICHHBIX IPYyMIIax ONEPUPOBAHHBIC
OOJIBHBIE JOCTOBEPHO HE PA3IMYAINCh 110 BO3PACTY H
KIIMHUKO-aHAMHECTHIECKUM JAHHBIM.

Bce KeHIMHBI ONEpHpOBaHBl B IIJIAHOBOM IIO-
psanke. [TokazaHUSIMH K OIIEpaLlH IBUIINCH T0OpOKade-
CTBEHHBIE KHCTBI U KUCTOMBI SU4HUKOB (1 Tp. — 34,1%,
2 p.-34,3%), 6ecrmoaue (59,6% u 43,7%), sHIOMET-
puo3 npunatkoB matku (31,9% u 34,5%), 1o6poBOJIB-
Has xupyprudeckas crepunuszanus (6,7% u 3,1%).
OObeM M XapakTep OIEpPaTUBHOTO BMELIATEIHCTBA,
MIpe/ICTaBICHHbIE B Ta0I.2, CBUIETEIBCTBYIOT O Oojee
YacTOM BO3JCHCTBHM HAa SUYHUKH (DIICKTPOKOAryJIs-
LS, PE3CKIUS U JEKOPTUKALHS), YTO MO3BOJISET CUH-
TaTh TPYNIBl ONEPUPOBAHHBIX OOJBHBIX OJHOPOA-
HeiMu. [locneonepaumonHusli mepuon B 1 rpymnme
OCJIO’KHHJICS TPOMOOAMOOINEH MEIKNX BETBEH JIerod-
HOH apTepHH B TIEPBbIE CYyTKHU IIOCIIE OTIEPAINH, BO BTO-
poil TpymIe MOCIeONepaliOHHbIE OCIOXHEHUS He
OBUTH 3apPETHCTPUPOBAHEL.

OCHOBHBIMHU HO30JIOTHUECKMMHU (popmamu, Bepu-
(bunupoBaHHBIME MOP(OJIOTHUECKH, SIBUINCH: J00PO-
Ka4yeCTBEHHbIE KUCThI SMYHUKOB (PETEHIIMOHHBIE, JIep-
MOWIbIEe, MYIIHHO3bIE U CEPO3HBIE UCTaICHOMBI), I10-
JUKUCTO3 TUIHUKOB ((PUOPO3 OTEKa TKAHM).

J10CTOBEpHBIX OTIIMYHUH B ITapaMeTpax COCTOSHHUS
TeMOKOAaryJIsiiuK y JKeHIHH Jo0HOpoB Bo 11 a3y men-
CTPYaJIbHOTO LIMKJIA U Y JKEHIIMH Iepe]] THHEKOJIOTH-
YEeCKOW oOIepanyell JIanapoCKONMUYECKUM JIOCTYIOM
BBISIBJICHO HE OBIJIO, YTO CBUIETENBCTBYET 00 OTCYT-
CTBUY BJIMSIHUS BBIIIE IEPEUHCIICHHBIX THHEKOJIOTHYe-
CKHX 3a00JI€eBaHUI Ha TeMOKOATYIISIIHIO.

[Tocne mamapocKoMYecKoil onepannu yxe B 1-e
cyTkn moBblmeHue mnokazatener [10 m MHO (ma
37,5%), yBenudyenue konuuectBa PKOM (na 46,9%),
He3HauutenbHoe cHmkenue AT-1I1 u UPTI (na 16,5% u
29% COOTBETCTBEHHO), 110 CPABHEHHUIO C TIOKA3ATEISIMU
Jo nanapockonuu. Ha 3-4 cyTku nocie nanapockomnu-
YEeCKOW OIepalyy Ha NpHIaTKaX MaTKH IT0Ka3aTesln
IO u MHO ocrarorcst moseiteHHsiMu (Ha 31,3% u
37,5%), ue camwkaercsa u PKOM (ot 137,5%). Tonbko
Ha 5-7 CyTKH mociie oneparuy BO3BpaTUIIUCh K UCXO/I-
HbIM AaHHbIM nokasanu ABP, AUTB, TB, ®I'. 3uaue-
ausg AT-III u UPII ctabunbHO COXpaHSUTUCh CHUYKEH-
HBIMH B TEUYEHHE BCETO IMOCJICONEPAIOHHOTO TIepH-
oga. Ilokaszareau I10, MHO u P®MK Takxke He
JOCTUTIIM UCXOAHOTO 3HAYECHHUS, 110 CPABHEHHIO C I10-
KazaTeJsIMHU JI0 OTlepallty.
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IIpu Ha3HaYEeHUN BUTAMUHO-MHHEPAJIbHOIO KOM-
wiekca «CenMeBNT» MalMeHTKaM JI0 1 MOCJIE JIanapo-
CKOIIMYECKOW onepauuu B 1-€ CyTKH MOBBIILIEHUE IIO-
kazareneii: TB (aa 42%), sesnauntensao [10 1 MHO
(16,7% m 25%), PKOM (ma 19%), HEe3HAUUTETHHOE
camkenrne AT-IIT u UPII (na 17,8% u 17% cootBer-
CTBEHHO), [10 CPABHEHHUIO C MOKA3aTEIAMH J0 JIaIapo-
cxonuu. Ha 3-4 cyTku nocrne nanapockonu4eckoit omne-
panuu Ha mpuaaTkax MaTku nokazatenu TB u POMK
CHIDKAIOTCSI, OCTaBasiCh yBeIMueHHbIMHU (Ha §8%), I1O u
MHO pocTuraroT HCXOZHOTO YpPOBHSI A0 OIEpaluy,
yBenuuuBatorcss AT-III u UPII, Ha 7-e cyTku mocne
oIepaluy JOCTUTas HCXOJHOTO YPOBHS 10 OIEepaltH.

Taxum 00pa3oM, y KSHIIHH, TTOJBEPTIINXCS OTIe-
PaTHBHOMY BMEILIATENLCTBY JIAapOCKONMUYECKHM J10-
CTYIIOM, TE€MOKOAryJILIMOHHBIE CIBUTU OTPAaKaIOT
YCKOPEHHE BHYTPUCOCYIHCTOIO CBEPTHIBAHUS KPOBH.
Ilocne omnepaTHBHOrO BMEIIATENBCTBA Pa3BUBACTCS
JIBC-kpoBu, npu3Hakd KOTOPOTro He Hcye3aroT K 5-7
CyTKaM TI0CJIe ONepaIiHy.

[IpumeHeHne cenMeBUTa B Ka4ecTBe Hecrenudu-
4eCKOW  MpOo(GHUIAKTUKH  TPOoMOOreMOpparuueckux
OCJIOXHEHHUH 710 U TOCIe JanapoCKOMMYEeCKHX oIepa-
UM Ha MpHIaTKaX MaTKU MO3BOJSIET HUBEJIUPOBATH
JABC-kpoBu yxe Ha 3-4 CyTKH MOCJIE ONEpaLUu.
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LEFT ATRIAL MECHANICS IN POSTMENOPAUSAL HYPERTENSIVE WOMEN WITH LEFT
VENTRICLE DIASTOLIC DYSFUNCTION

Abstract. Background and Objectives: Evaluation of diastolic function (DF) of left ventricle (LV) provides
an important prognostic information in many cardiovascular diseases. The existing algorithms for its diagnosis do
not always permit to identify its deterioration. The aim of our study was to assess the longitudinal strain of the left
atrium (LA) in postmenopausal women with arterial hypertension (AH) and different variants of DF; Materials
and Methods: The study involved 100 postmenopausal hypertensive women (mean age — 57.8 + 4.3 years). All
patients underwent general clinical examination, standard transthoracic and speckle tracking echocardiography.
Diagnostics of diastolic dysfunction (DD) of the LV was performed in accordance with the 2009 year recommen-
dations of the American and European society of echocardiography. All patients were divided into three groups
depending on the state of DF LV: the 1% group included 31 women with normal DF LV, the 2" group consisted
of 38 patients with indetermined result, and 31 individuals of the 3" group had LV DD. Results: Women with DD
LV had higher values of LAVI and LV mass index. Abnormal values of e' sept, €' lat and E/e' were found in
patients with indetermined DF and with DD. Impairment of the reservoir phase of LA function was associated
with the presence of DD LV. Subjects with any LV DF except normal had lower values of LA deformation
(p<0,05). Reduction of LA GLS in women with AH and abnormal DF LV was detected only with the use of R-
synchronization of ECG. E/e’/GLS LA was increased as far as breaking DF LV with its maximum value in women
with DD LV. Conclusion: Left atrial strain can be used to assess left ventricular diastolic function and differentiate

its normal state and varying degrees of diastolic dysfunction in postmenopausal women with AH.
Keywords: diastolic dysfunction, arterial hypertension, postmenopausal women, speckle tracking echocardi-

ography, left atrium strain

1. Introduction

Cardiovascular diseases are the leading cause of
morbidity and mortality in industrialised societies [1].
So, there is an urgent need for early detection of struc-
tural and functional heart abnormalities before coro-
nary events or heart failure (HF) developement. Arte-
rial hypertension (AH) is the most common risk factor
for HF in general population. HF is more prevalent in
women than in men in all age groups [2].

Diastolic dysfunction (DD) of the left ventricle
(LV) is one of the cornerstone mechanisms of HF
symptoms manifestation [3]. A large amount of post-
menopausal women showed that AH causes primarily
HF with preserved ejection fraction (HFpEF) [4]. De-
tection of LV DD is especially important in patients
with preserved ejection fraction, as it allows to estab-
lish the mechanism of chronic heart failure. Echocardi-
ography is the main non-invasive method for evaluat-

ing of LV diastolic function. Cooperative recommen-
dations of the American and European Society of Echo-
cardiography for the evaluation of LV diastolic func-
tion suggest an algorithm for both identifying and as-
sessing the severity LV DD [5]. However, in many
patients (according to some data up to 48%) it is not
possible to diagnose and classify LV DD using this
guidelines [6].

Considering that the principal role of the left
atrium (LA) is to modulate left ventricular filling, it was
proposed to determine the longitudinal deformation of
the LA by speckle tracking echocardiography [7].
There is limited data describing the changes in LA
strain in patient with different degrees of LV DD [8].
So, LA strain measurement may be reliable and simple
noninvasive tool to provide additional information
about DF state in patients with inconclusive results by
standard algorithm.
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The purpose of our study was to assess the longi-
tudinal deformation (strain) of the left atrium in post-
menopausal women with arterial hypertension and dif-
ferent variants of diastolic function.

2. Materials and methods

The study involved 100 post-menopausal hyper-
tensive women (mean age — 57.8 + 4.3 years), admitted
to the cardiological department of University Clinic of
Zaporizhzhia State Medical University. Diagnosis of
AH was established in accordance with the recommen-
dations of the Ukrainian Association of Cardiologists
and the European Society of Cardiology for the man-
agement of arterial hypertension [9; 10]. All patients
underwent ambulatory blood pressure monitoring using
the ABPM-04 device (Meditech, Hungary). Postmeno-
pausal period was defined as at least 12 months of
amenorrhea and serum FSH above 30 mIU / ml [11].
The exclusion criteria were secondary hypertension, di-
abetes, history of coronary artery disease, manifestation
of heart failure, moderate or severe valvular disease,
atrial fibrillation, conduction disorders, oncological
diseases, chronic diseases of the lungs, the use of hor-
mone replacement therapy as well. All patients gave in-
formed written consent for inclusion before they partic-
ipated in the study. The study was conducted in accord-
ance with the Declaration of Helsinki, the design of the
study was agreed with the local ethics committee.

After clinical examination all patients underwent
a standard transthoracic and speckle tracking echocar-
diography using Vivid E9 XDClear (General Electric,
USA) ultrasound system. Left ventricular end-diastolic
(LV-EDD) and end-systolic diameters (LV-ESD), LA
maximum anterior-posterior (A-P) diameter, thickness
of the interventricular septum (IVS) and thickness of
the LV posterior wall (LVPW) were measured from the
internal dimensions obtained from parasternal long axis
view in B-mode. LV mass was calculated by the Amer-
ican Society of Echocardiography formula and then in-
dexed to body surface area (BSA). LV mass in grams
was calculated from B-mode echocardiograms accord-
ing to the formula [12]:

LV mass = 0.8%(1.04 x[{LV-

EDD+LVPW+IVS}3—{LV-EDD}?*])+0.6;

LV hypertrophy was defined as a LV mass index
more than 95 g/m?.

Relative wall thickness (RWT) was calculated ac-
cording to the formula:

RWT = (2 * LVPW)/LV-EDD.

LV ejection fraction was measured using the mod-
ified biplane Simpson's rule. LA area and volume were
measured using the biplane method of disks (modified
Simpson’s rule), in the apical 4- and 2-chamber view
on the frame before mitral valves opening. LA volume
was indexed to BSA. LAVI was used to estimate LA
dilation with cut-off value 34 ml/m?[13].

Pulsed spectral Doppler echocardiography was
performed using a 5-mm sample volume placed at the
tips of the mitral leaflets as parallel as possible to in-
flow. Tissue Doppler measurements were sampled at
the level of the mitral annulus over the septal (e' sept)
and lateral (e' lat) wall. The ratio of the transmitral Dop-
pler E wave velocity and the composite mean of ¢’ were
then used to calculate the E/e’ ratio. All parameters
were measured three times and then averaged.

Diagnostics of diastolic dysfunction of the LV and
its gradation in all patients was performed in accord-
ance with the 2009 year recommendations of the Amer-
ican and European society of echocardiography. [14].
The LV diastolic function was considered normal when
e' sept > 8 cm/s, €' lat > 10 cm/s and LAVI < 34 ml/m?.
If two of these three parameters were violated, an inde-
termined result of LV DF was diagnosed. LV DD was
registered in those patients who had the following pa-
rameters: ¢' sept <8 cm/s, ¢' lat < 10 cm/s and LAVI >
34 ml/m2,

Speckle tracking echocardiography. Apical four-
and two-chamber views images were obtained during
breath hold with ECG synchronization. One of three
standard leads (1, I1 or I11) was chosen to get stable ECG
trace with clear P- and R-wave. Particular attention was
given to obtain non-foreshortened LA view with clear
delineation of myocardial tissue. The frame rate was set
between 60 and 80 per second. The three cardiac cycles
were recorded and averaged. All images and cineloops
were stored for off-line analysis on Echopac (version
113) using software package 2D Strain. First, the atrial
endocardial border was traced by a point-and-click
method. Then, LA wall was divided into six segments
in every view by automatic creation of a region of in-
terest (ROI). After manual adjustment of ROl width
and shape the tracking quality for each segment was au-
tomatically analysed. Segments with inadequately
tracking were removed from further analysis. Finally,
the software generates strain curves for each atrial seg-
ment. Strain was defined as the percentage change in
object's dimension in comparison to its initial dimen-
sion.

The analysis was performed using two variants of
ECG-triggering:

1) Onset of P wave as reference point (Fig. 1) The
strain curve has biphasic view with first negative part
reflecting LA contraction (LA LScon) and second posi-
tive part which mirrors conduit function (LA LScond).
The sum of these peaks equals reservoir (total) strain
(LA LSto). LA LScont, LA LScong and their summation
LSt values were obtained by averaging individual val-
ues from 12 LA segments. Global longitudinal strain
(GLS) LA was calculated by averaging values observed
in all LA segments, and by separately averaging values
measured in 4- and 2-chamber views (4- and 2-chamber
average GLS)
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Fig. 1. The normal graph of LA longitudinal deformation by P-wave triggering method of analysis. Scont —
strain in the contractile phase; Sres — strain in the reservoir phase; Sgl — global strain.

2) R -wave as initial point of analysis (Fig. 1) All strain values are positive, and there are two peaks that
correspond to reservoir function (first peak between R wave and T wave) and atrial contractile function (starting

on the P wave). We measured the first peak only which equals GLS LA.

Fig. 2. The normal graph of LA longitudinal strain by R-wave triggering method of analysis.

Analysis of the reproducibility of myocardial
strain was performed in our previous study [15].

To achieve the purpose of the study, all postmen-
opausal women with AH were divided into three groups
depending on the state of LV diastolic function: the 1%
group included 31 women with normal LV DF, the 2"
group consist of 38 patients with indetermined result,
and 31 individuals of the 3" group had LV DD. Among
patients of last group 2 women had LV DD of the 1%
grade, 22 one’s with 2" grade LV DD and 7 patients
had LV DD of 3" grade.

Statistics. The distribution of variables was tested
by Shapiro-Wilk test. Continuous variables were pre-
sented as “mean * standard deviation” or as “median
and interquartile range” when data was non-parametric.
Categorical variables were presented as absolute values
and percentages. Differences between two independent

resefvoir phase conduit phase contractile

‘ phase

600

\—1

groups were evaluated using Mann-Whitney test. Krus-
kal-Wallis analysis was performed to compare three in-
dependent groups and differences between pairs of
groups were assessed by post hoc Mann-Whitney crite-
rion. A P value < 0.05 was considered statistically sig-
nificant. All statistical analyses were performed using

Statistica 13.0 (StatSoftlInk.,
NeJPZ8041382130ARCN10-J, USA).
3. Results

The clinical characteristics and standard echocar-
diography data of the patients are presented in Table 1.
Study participants were comparable for the duration of
AH and menopause. Women with DD LV were older
than the patients of the other two groups. No differ-
ences between groups in diastolic or systolic blood
pressure were found. The 24 hour blood pressure mon-
itoring was performed under the similar antihyperten-
sive treatment.
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Table 1.
Clinical characteristics and standard echocardiography data of the patients.
Patients  with | Patients with AH . .
Parameter AH and normal | and indetermined i%tllejrgs(mv_lgq)AH and p
LV DF (N=31) | LV DF (N=38) -
Age, years 56 (53;60) 56 (55;60) 60 (57;62)*% p =,0034
AH duration, years 8 (4; 18) 7,5 (5;10) 11 (7;19)% p =,05
%:‘;‘:pause duration. | g (5; 11 75 (314) 9 (7;13) p =,4923
24-hour SBP, mmHg | 127 (117;138) | 132 (121;142) 130 (118;146) p =.2177
24-hour DBP, mm Hg | 73,5 (69;80) 76 (72;85) 76 (68;82) p =3175
LV-EDD, cm 4,23 (4,13;4,59) | 4,3 (4,13;4,55) 4,52 (4,1;4,76) p =,5805
LV-ESD, cm 2,7(2,38;2,94) | 2,69 (2,5;2,96) 2,77 (2,56;2,95) p =6116
IVS, cm 1,14 (0,94;1,2) | 1,17 (1,01;1,26)* 1,21 (1,08;1,32)* p =,0159
LVPW, cm 0,96 (0,85;1,07) | 1,04 (0,94;1,07)* 1,08 (0,94;1,16)* p =,0092
LV mass index, g/m2 81 (74;92) 89,5 (79;100)* 99 (87;113)*% p =,0006
EFLV, % 66 (61;70) 66,5 (62;71) 66 (62;72) p =,7869
LA volume index, ml/'| 35 o4 (28 8:38) | 31,4 (26,4:33,3) 37,2 (35,1; 40,3)*% p<0,0001
m
e' sept, m/s 8,6 (8;9,1) 6,3 (5,7;7,0)* 6,7 (5,88;7,43)* p<0,0001
e' lat, m/s 11(10,1;11,7) | 7,75 (6,6;9,8)* 7,7 (6,6; 8,8)* p<0,0001
Ele’ 8,07 (7,36,9,6) | 9,91 (8,44;11,6)* 11 (9,92; 13,03)*% p<0,0001

* significant differences in comparison with patients with AH and normal LV DF
Ne significant differences in comparison with patients with AH and indetermined LV DF

In the present study, thickness of IVS and LVPW
were significantly higher among the women of the 3™
group than amongst patients with normal and even in-
determined DF LV. Women with DD LV had also
higher values of LAVI and LV mass index, but there
were not any significant difference in either end-sys-
tolic nor end-diastolic LV diameters.

Our study showed worse values of €' sept, €' lat
and E/e" in patients with indetermined DF and with DD
LV compared to women without violation of DF LV.
But only E/e' made it possible to identify the differ-
ences between participants of the 2" and the 3" groups.

Evaluation of LA strain in postmenopausal
women with AH (Table 2) demonstrated impairment of
the reservoir phases of LA function associated with the

presence of LV DD. Subjects with any LV DF except
normal had lower values of LA deformation, when
compared with normal subjects (p<0,05). The values of
longitudinal strain of LA in the reservoir phase were
lower as for each position separately (2- and 4- cham-
bers), and for two positions in general. Of interest, ab-
solute LA strain meaning in patients with indetermined
DF LV was more lower than in DD LV group, though
not statistically significant (p>0,05). In the same time,
there were not found any significant differences in the
contraction phase LA function between groups. Pre-
serving the contractile function of LA in patients with
AH may indicate an increase in the involvement of LA
in diastolic filling.

Table 2

LA strain in postmenopausal patients with arterial hypertension and different states of DF LV.

Patients with AH and | Patients with AH and Patients with AH
Parameter normal LV  DF | indetermined LV DF and LV DD (N=31) p
(N=31) (N=38)
P- triggering
LS LA in reservoir
phase (2- chamber | 16,43913,66; 20,26) 11,16(8,39; 15,54)* 12,38(8,98; 14,2)* | p =,0004
view), %
LS LA in reservoir
phase (4- chamber | 16,01 (14,18; 20,08) 11,72 (8,68; 14,95)* 12,2 (10,44;19,84)* | p =,0003
view), %
LS LA in reservoir
phase (mo 2m mosu- | 16,08 (13,68; 18,8) 11,95 (8,68; 14,65)* 12,53 (10; 16,19)* | p =,0001
1isim), %
LS LA in contraction
ohase (2- chamber | -14,06 (-19.2; -11,47) | 16,41 (-18,32; -14,24) | 1484 (17,55 -1 1959
. 12,49)
view), %
LS LA in contraction
phase (4- chamber | -15,14 (-17,23: -12,35) | -15,45 (-17,76:-13,34) '11145%4 (1615, - | _ 3836
view), % '
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LS LA in contraction . . 1485 (-16.86; - )

phase (average of both | -14,91 (-17,64: -12,76) | -15,94 (-17,54: -14,46) 0=1293
12,11)

chambers), %

\(;’I'e-vi) "02 (2- chamber | ,o 55 (22.8:33,89) | 26,64 (24.58: 30,77) | 26.19 (21,48; 28,38) | p =,2245

\(;’I'e-vi) "02 (4- chamber | 5 o6 (05.99: 3326) | 26.4 (23,22; 20.48)% | 26,04 (21,74: 30,59) | p =,0642

GLS LA (average of . . - . _

ot chamborg 5 | 30.05(25.26:3386 | 26,04 (24,29,2937)% | 2646 (23.15:31.06) | p=0778

R- triggering

GLS LA (2-chamber _ _ 13015 2329 | __

o). 56 35,71 (20,93, 4156) | 2955 (25,68:36.38) | 3077 p =,0089

\(;’I'e-vi) ';/f (4-chamber | 55 5 06.13: 4027) | 31,06(26,92: 35,32) 28,99(24,49; 35,71) | p =,2768

GLS LA (average of . . * 28,91(24,22; _

ot cambarey ot | 348(30.2:39.9) 30,78(26,46; 34,88) 20.90)¢ 0 =,0277

Ele /GLS LA 0,24 (0,18; 0,31) 0,32 (0,27, 0,39)* 0,37 (0,31, 0,46)* | p<0,0001

* significant differences in comparison with patients with AH and normal LV DF
Ne significant differences in comparison with patients with AH and indetermined LN DF

Reduction of LA GLS in women with AH and ab-
normal DF LV compared with patients of 1% group was
detected only with the use of R-synchronization of
ECG, that considered as more universal. Notably, ab-
solute values of GLS LA gradually decrease from the
highest values in patients with normal DF LV to lowest
ones in DD LV patients. In this way, meanings of GLS
LA in patients with indetermined result of DF LV rep-
resent an intermediate stage from normal DF to DD LV.

Diastolic dysfunction is unquestionably linked to
increased myocardial stiffness. The ratio E/e’/ GLS LA
is used for indirectly evaluate of it. In our research in-
dicator E/e’/ GLS LA was increased as far as breaking
DF LV with its maximum value in women with DD LV.

4. Discussion

In our study, the relationship between the state of
LV diastolic function and the left atrial strain indices in
postmenopausal women with arterial hypertension was
shown. Diastolic dysfunction of the left ventricle has
important prognostic significance in cardiovascular
diseases, even in the absence of expressed structural
changes in the heart. It has been reported earlier that the
frequency diastolic impairment due to changing arterial
elastance increases with age and is higher in women
than in men [16; 17]. It has previously been registered
that LV diastolic dysfunction does not negatively affect
clinical parameters when it is not associated with
changes in the index of left cardiac structural remodel-
ling, based on LV hypertrophy magnitude and atrial di-
lation [18]. Simultaneously, LV abnormalities, such as
LV hypertrophy and LV walls contraction disturbance,
make the substrate for LV diastolic dysfunction and are
common in patients with diastolic HF [14]. Increased
LA volume is an independent predictor of HF and wors-
ened mortality in previously asymptomatic subjects
with a preserved EF [19].

Systolic and diastolic function do not seem to im-
prove the ability of LV mass in predicting cardiovascu-
lar risk, and they did not improve it significantly in hy-
pertensives [20], nevertheless, doppler transmitral in-
flow pattern has been tested successfully in stratifying

of prognosis in hypertensive patients in large epidemi-
ologic studies [21; 22]. Tissue Doppler indices pre-
dicted risk of mortality independent of age and gender
[23; 24]. However, increasing of only E/e’ in patients
with preserved EF can not be perfectly accurate [25].
That's why it becomes obvious that multiple echocar-
diographic parameters are required for accurate assess-
ment of DD LV.

According to literary data, GLS is a powerful pre-
dictor of cardiac events and a better prognostic param-
eter than EF in heart failure [26]. Also described alter-
ations in LA strain with some cardiovascular diseases
and conditions [27; 28]. But some researchers found
out that LA strain in the contraction phase in hyperten-
sive patients may even increase, especially in the pres-
ence of LV hypertrophy [29]. Other recent studies have
drawn attention to the presence of a higher LV mass
and LA volume as well as a lower LA contractile re-
serve in patients with diastolic HF [30; 31]. Besides,
previously it was shown that decreased contribution of
active LA emptying to ventricular filling during dias-
tole was strongly predictive of adverse cardiac events
and death [32].

Speckle-tracking echocardiography is a promis-
ing diagnostic tool for detailed LA function evaluation
[33]. This technique was successfully tested in various
pathological conditions [34; 35]. However, the method-
ology of LA strain analysis needs standardization. The
choice of zero reference point (P- or R-wave on ECG)
for building LA deformation curves is still under dis-
cussion. The use of R- variant LA deformation analysis
is considered to be a priority in the consensus document
of the European Association for Cardiovascular Imag-
ing because of its versatility and possibility to use it in
case of cardiac arrhythmias, in particular an atrial fibril-
lation [35].

An important point in the evaluation of LV DF is
estimating of LA stiffness. The ratio of invasively
measured pulmonary capillary wedge pressure to LA
deformation was used for this [37]. The E/e’ ratio was
also proposed for using in conjunction with LA strain
to derive a noninvasive dimensionless parameter [28;
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38]. The use of three-dimensional echocardiographic
technologies as well as their combination with as-
sessing LA deformation are a promising direction in the
evaluation of diastolic function [39].

The main limitation of our study is the absence of
a verifying method for assessing the state of DF LV,
inasmuch as invasive procedures have not been con-
ducted in the individuals we examined. In future studies
it is necessary to search criteria for assessing left ven-
tricular diastolic function, including the use of left atrial
strain, to minimize the number of indetermined results.

5. Conclusions

Left atrial strain can be used to assess left ventric-
ular diastolic function and differentiate its normal state
and varying degrees of diastolic dysfunction in post-
menopausal women with arterial hypertension.
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BIG DATA PROCESSING IN HYDROLOGY

Abstract. In this study, the results of new hydrological projections are described. It was developed a module
for quantifying of river runoffs, air temperature change and precipitation on uniform sampling basis. Particular
importance was paid to choose a length of an appropriate base period, acting as an attractor and to derive adequate
parameterizations of these quantities as a function of hydrological objects control parameters. All these ingredients
were cast in a set of empirical equations for many hydrological stations with observations period about 100 years,
for finding of river parameter trends and further forecasting.

Key words: solar cycle, hydrological cycle, river runoff, uniform sampling, attractor.

Introduction

The growth in the quantity and diversity of data in
hydrology has led to vast amounts of raw data that are
not manageable by the conventional management tools.
For example, almost all Earth observation sensors col-
lect gigabyte data on daily basis and some can even ex-
ceed terabyte. Terabyte and petabytes data will be han-
dled for continental or global-scale applications. To
process such large data volume will be impossible with
the traditional computing resources Lajiao Chen &
Lizhe Wang (2018).

At present time there is a huge database in hydro-
meteorology: about 100 years temperature, precipita-
tion and river runoff records for many weather and hy-
drometric stations. The data processing heterogeneity
in atmospheric science and hydrology poses a major
challenge in hydrometeorological studies.

Different assessments in climate and hydrological
models may, in turn, lead to different management
strategies, for example, in irrigated agriculture or for-
estry with an unexpected long-term floods or droughts.
Therefore, it is necessary to develop an integrated sys-
tem of big data processing for uniformity of calcula-
tions in meteorology and hydrology.

The central concept of hydrology is based on the
hydrological cycle. The driving force of the water cycle
in general is the solar energy from the Sun, which pro-
vides the energy needed for evaporation. Increase of so-
lar radiation leads to accelerated atmospheric circula-
tion, glacier melting, precipitation- river runoff in-
crease and finally to global sea- level rising.

At the same time the future behavior of water ob-
jects is not predictable with existed methods.

The aim of this study is a processing of data sets
related to hydrology at a homogenous basis such as
river discharge, water level of lakes, precipitation and
air temperature in related area. This big data processing
allows revealing patterns of formation of water re-
sources in general and forecasting future trends.

The study is based on two fundamental principal
in geosciences:

1. The driving force of the water cycle is the solar
energy from the Sun. For example: one watt is equal to

the power to heat one gram of water per minute by ap-
prox. 14.3 K (i.e from 15 ° C to approx. 29.3 ° C within
one minute).

2. Uniformitarianism is the fundamental principle
that geologic processes and natural laws now operating
to modify the Earth's crust have acted in the same reg-
ular manner and with essentially the same intensity
throughout geologic time.

Solar energy reaching the earth's surface change
the climate and total solar irradiance (TSI) is a measure
of the solar energy flux.

Solar radiation is the major source of heat for the
Earth. The sun provides light and warmth. In fact 99,
97% of energy budget of the earth arrives from the Sun
Taylor, 2005 . This energy to the atmosphere is the pri-
mary driver of the Earth's weather.

A reconstruction of total solar irradiance since
1610 to the present estimated by various authors an in-
crease in the total solar irradiance since the Maunder
Minimum of about 1.3 W/m? , Krivova,2010. This is a
huge amount of energy, taking into account the Earth’s
total land mass.

Currently, our civilization consumes around 17.7
Terawatts of power taken from all sources of energy,
namely oil, coal, natural gas and alternative energies.
Current global annual consumption of energy is equal
to the average solar energy reaching the Earth's surface
over a period of only one hour and 16 minutes.

Method

Big data in hydrology is a collection of large da-
tasets that cannot be processed using traditional com-
puting techniques. It is not a single technique or a tool,
rather it has become a complete subject, which involves
various tools, techniques and frameworks.

Annual river discharge data, in mathematical
sense, represents a set of natural numbers and can be
described as:

Q={01, 02,03 0 G, ...} @

-where g1, g2—measured yearly discharge of river
runoff in m3/s.

In accordance with concept of water cycle and no-
tion of sets (mathematic), every member of
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river discharge “q” set is also a member of set so-
lar activity presented as “tsi”, then “q” is said to be a
subset of “tsi” (Figure 1).
tsii ,tsiz ,tsiz
Figure 1. River discharge (or water level) is a subset of solar activity, q ctsi.
TSI ={tsiy, tsiy tsis, tsia, tsii, ...}; 2

-where tsiy, tsiz,... tsij- measured Total Solar Irradiance in W/m?.
Relationship between water level and solar activity over the period 1755-1993 is presented on an example of

the Baikal Lake level, Levi at al (2003) (Fig.2).

For discovery of relationship a set of data points plotted on an x and y axis to represent two sets of variables
is created. An independent variable tsi is plotted along the horizontal axis. The measured river discharge or de-

pendent variable q is plotted along the vertical axis.

300 -

Baikal Lake level

| =39,11tsi - 53288
r=0,38

1366 1366,5 1367

TSI, W/m?

Figure 2. Relationship of the Baikal Lake level (1) in dependence on solar activity (TSI)
over the period 1755-1993.

Correlation coefficient indicates a moderate posi-
tive linear relationship. Plotting of the Baikal Lake sys-
tems in the simple graph revealed that this represents
some kind of trajectory upon which a system runs from
situation to situation without ever settling down.

The hydrological system is a part of the chaotic
weather system. Boundaries of climate system are un-
constrained, so wide range weather components are in-
itial conditions of level formation. Even a very slight
change in the starting point of weather conditions can
lead to significant different outcomes.

In accordance with concept of the water cycle and
sets theory (Figure 1) —every change of sun output- tsi,
leads to change of subset water level or river discharge
_q_

To enhance the trend in the graph, we used a hid-
den attractor, expressed in the length of the solar cycle.

Observation period for hydrological objects was
divided on 11 years solar cycles time intervals. It was
calculated for every such interval averaged river dis-
charge (or water level) and air temperature, Nurtaev
(2015):

q= % i=odi;
£ = W toi;

where g — averaged sunspot humber for one solar
cycle with length n = 11 years; t° — averaged air tem-
perature for one solar cycle °C, i - solar cycles 1 to cur-
rent 24.

This averaging allows avoiding a seasonal and a
temporal variability of river discharge and air tempera-
ture. Averaging over 11 years as a rule gives a
smoothed effect in case of water use or filling of a res-
ervoir, Shermatov et al (2004). After a reservoirs or
dams are filled, river runoff tends to natural behavior as
in the Mississippi river and in Baikal Lake.

Results and discussion.

Plots of averaged values of selected water objects
are shown in Figure 3. On the same figure, for the com-
parison, we also plot a dependence of averaged river
discharge and the Baikal level from averaged (for the
same 11 years period) Total Solar Irradiance. In this
range the plots can be fitted to a very good approxima-
tion by means of linear equation.
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Figure 3.Time series of Baikal see level (left) and Mississippi river discharge (right) with averaging on 11 years.

The statistical significance of the solar influence on air temperature was evaluated in the Irkutsk city situated
near the Baikal Lake, and air temperature influence on the lake level, (Fig. 4).

Baikal Lake level and air temperature
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Fig.4. The Baikal Lake level in dependence on air temperature and air temperature from Total Solar Irradiance.

In the similar way there were analyzed many hydrological, weather stations and Global Sea level.

Rio Negro river time series
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Figure 5.Time series of Rio Negro River level and Danube river discharge. (top charts)

Dependences of level and discharge from Total Solar Irradiance (bottom charts).
The Rio Negro river level over the period 1903-2009 in dependence from solar activity:

L =73,93TSI - 98630,r=0,7
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Figure 6.The Themes river discharge, precipitation in Kew Gardens and air temperature in Central England
in dependence on Total Solar Irradiance.
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averaged on 11 years from Total Solar Irradiance (right).
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Figure 8. Dynamics of water inflow in World Ocean, Shiklomanov (2009) averaged in 11 years basis (left)
and dependence from Total Solar Irradiance, Nurtaev (2015).

Conclusion

The proposed data processing method allows all
water formation parameters get to a single denominator
with interval for one solar cycle. This approach permits
one to gain a quick overview of the data at hand and to
identify correlations, different types of data and outli-
ers. With the proposed method a trend of river dis-
charge or water table can be defined.

The solar cycle 25 will be very weak: TSI =
1365.5 W/m*> (National Geophysical Data Center
(NGDC) forecasting) (2009). This will lead to a de-
crease of the Global sea level in averaged solar cycle.

Solar cycle 25 is the upcoming and 25th solar cy-
cle since 1755, when extensive recording of solar sun-
spot activity began. It is expected to begin in late 2019
and continue through 2030.

Discharge trends of studied rivers can be defined
from the given graphs. Total Solar Irradiance has been
reconstructed by many astrophysicists over the last
9000 years. For this period the World Ocean level can
also be reconstructed.

Proposed Big Data Processing can be used for in-
finite period of time in future and also as inverse model
for reconstructed data.
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STUDY OF TECTONIC STRESS LOCALIZATION UNDER CONDITIONS OF DEEP
COMPRESSION AND LOCAL UPLIFT
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Asepbatidocanckoeo Yuusepcumema Hegpmu u IIpomeiutnennocmu

W3YYEHME JIOKAJM3AIMA TEKTOHUYECKUX HANIPSI)KEHUI B YCJIOBHAIX
IJIYBUHHOTI'O C/)KATHUSA U JIOKAJIBHBIX TIOJHATUHN

Summary. In the article discusses the formation of folds in the rock strata of rocks by mechanisms of longi-
tudinal and transverse bending. Based on this, a model of the anticline fold is given and tensile and compressive
stresses occurring during its formation are indicated. As a result of the action of the anticline fold, a network of
cracks is formed, which decreases with depth due to an increase in geostatic pressure on the area and compressive
stresses on its wings. Depending on the action of normal and tangential tensile and compressive stresses along the
length of the fold, formulas for integrating these stresses along the length and height of the fold are given. The
formulas for the intensity factor generated by the stresses are given.

AnHoTanusi. B cratbe paccmarpuBaercsi OpMHUpPOBaHHE CKIAAYATBIX CTPYKTYP B YCJIOBHSIX IOJIIOBEPX-
HOCTHOTI'O JAaBJICHUS, 4 TAKIKE CIKATHA, TPOJOJIBHOTO U MMOTIEPEYHOT O n3ruda. PaCCMOTpGHI)I MOACIN aHTUKIINHAJIb-
HOM CKJIaIKH, U YKa3aHbl PACTATMBAIOIINEC U CXKUMAIOIINUC HAIIPSIKCHUSA BO3ZHUKAIOINUE TPU (bOpMI/IpOBaHI/II/I JaH-
HBIX CTPYKTYp. MI3y4eHbl BO3MOXKHBIE MEXaHU3MBbl BO3/ICHCTBHUS JIOKAJIBHBIX HAIIPSKEHUM B CBOLOBOI 4acTH aH-
TUKIHMHATBHOM CKIIaJKH, B Pe3yJIbTaTe KOTOPBIX 00pa3yeTcs CeTh TPEIINH, YMEHBIIAIOMIAsICS C TITyOMHOMH, B CBSA3H
C HapaCTaHUEM I'€OCTATUYCCKOTO JaBJICHUA HA CBOJIC U COKUMAKOIIIUX Hal'IprKeHI/Iﬁ Ha €€ KPbUIbAX. B 3aBucumoctu
oT HCﬁCTBHH HOPMAaJIbHBIX U KaCaTCJIbHbBIX Haﬂpﬂ)KeHI/H\/'I PacCTAXKECHUA U CKATHUA BAOJIb CKIIAAKH, IIPUBCICHBI Q)Op—
MYJIBI HHTETPUPOBAHMS ITHX HAIIPSDKEHHUH MO JUTMHE M BBICOTE CKIIAAKHA U GOPMYIBI KO3 (UIHNEHTOB HHTEHCHUB-
HOCTH, CO3aaBaCMbIX HaHpH)KCHHﬁ.

Key words: local uplift, tectonic stresses, bending, stratigraphy depth, geostatic pressure.

Kniouesvie cnosa: nokanvroe noaHﬂmue, MEKMOHUYECKUe HANPAINCEHUA, u32u6, Heﬁmpa]lea}l 30Ha, cmpa-
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IHocTanoBKka mpo0JeMbl

CoBpeMEeHHBIN OMNBIT PA3BEIKH KPYIHBIX MECTO-
pOXICHUH He(TH M Ta3a MPEHUMYIIECTBCHHO CBS3aH
TITyOOKOBOAHBIMH yJaCTKaMU BHEIIHETO KOHTHHEH-
TalBHOTO mIenb(da, IZe PEKUM MOATNOBEPXHOCTHOTO
JABJICHUS KpaifHe Bpa)kIeOHBI B YCIOBHUAX IPOMBIC-
JIOBOM 3KCIUTyaTallMU 3TUX MECTOPOXKAECHUH. B cBs3u ¢
9THM, HNPOTHO3 3TOTO AABJICHUS SBIISIETCS HEOOXOAM-
MBIM YCJIOBHUEM CHIDKCHMSI PHUCKOB, CBSA3aHHBIX C
HeTIpeIBUICHHBIMH CKauKaMH JIaBICHHS U BBIOpOCaMH,
OMACHBIMU JUISL KU3HU JIIOAEH U pa3pylIalonuMU J0-
porocrosiee OypoBOe U IKCILTyaTallHOHHOE 000y 10-
Banue [3, 6, 7, 8].

[ToamoBepXHOCTHBIE aBICHHUS MOTYT OBITH pe-
3yJbTaTOM MECTHOM, a TaKKe PErMOHOJIBHOM TEKTO-
HHUKH, KOTJa HPOUCXOIHUT JBID)KEHHWE IUIMT 3EMHOM
KOPBI, IMAIIMPHU3M, CKJIAJbIBAHUE U CIABINBAHUE, BBI-
3BaHHBIC HUCXOJSIINM TIaJicHUEeM OJOKOB M T. I.
Hapsany ¢ nepeuncieHHHBIM, B CHJIBHO Harpy>K€HHBIX
IacTax mporucCxXoauT YMCHBIIICHUE obbeMa TOp B KOM-
METEHTHBIX CI0AX (Ha KPBUIBSAX) U YBEIHUCHHE B sI/Ipe
AQHTUKJIMHAJIBHBIX CKIaJoK. Takke MPOUCXOAUT HO-
MOJIHUTEIIBHBII pasiiaibHblid pa3phlB IIJIACTOB, BBUAY

i
5%

CIaBIIMBAHUS U PACTSHKCHUS CKEJICTHON CTPYKTYPHI I0-
POIIBI BBIMIE TIpEesia €€ yIPYrOCTH.

OcHoBHaA YacTh

WzBectHO, TIpu (HOpPMUPOBAHUN CKIAIKH MeEXa-
HU3MOM TIPOJIOIBHOTO M3TH0a, TOJIIH TTOPOJ HOIBEp-
raroTcsi CKUMAOIUM HampspkeHusMm [1, 2]. B stom
cllydae CBOAOBAas YacTh (POPMHPYIOMICHCS CKIAIKH,
WCTIBITHIBAET pacTsaruBaronive Hampspkenus (Puc.l).
MHTEeHCUBHOCTD 3THX HANPSHKCHUN HA CBOJIC CKIIAJKU
YMEHBIIIACTCS CO CTpaTUrpaduyeckoil ryOuHON U Ha
OMpENCICHHON TIIyOWHEe MJCUCTBHE PACTITHBAIOIINX
HATPSKCHUHN O] HAPACTAIONIUM BIUSHUEM I€OCTaTU-
YECKOTO MABJICHHUS W COKUMAIOIIMX HANMPsDKCHUHA Ha
KPBUIBSIX CKIIaIKH YOBIBACT J0 MTOITHOTO NCUE3HOBCHHUSI.
Takum 00pa3oMm, B CBOJOBOI 4acTH CKIIAJKH UMEETCS
30Ha, BBIIIE KOTOPOH BO3HHUKAIOT HANIPSDKEHHS PacTsi-
JKCHHSI, TIPUBOAIINE K TPEIIMHOOOPA30BAHUIO BIOIH
ee ceoza. Jlanee, ¢ TryOWHOMN, TPEIIMHOBATOCTh B CBO-
JIOBO# YaCcTH CKJIAJIKU MCUYE3aeT U Aaxe paHee o0paso-
BaBIINCCA TPCIIWHBI IMOJ BJIMAHUEM YKa3aHHBIX JaBJIC-
HUHA MOTYT 3aKpbITbCSA, CHHUXAs KOJUIEKTOPCKUE
CBOICBa MOPOI.

R

5"~ Kpblsio cknagkum

Puc. 1. Hanpsisicenus, 6o3nuxaiowue 8 CKiaoke npu ee hopmuposanuy Mexanuzmom npoooibHo20 uzeuoa.
(P - cunvt pacmsiocenus, oelicmeyrouue Ha c600e CKIAOKU;
P - cunvt cocamus, deticmeyiowue na Kpuiie ckiaoxu)

IIpu 3ToM yXynlIeHHEe KOJUICKTOPCKUX CBOWCTB
NPOUCXOIUT AaXe Y HOPOA, KOTOpbIe 00Najanu mep-
BHUYHOM IIOPHCTOCTBIO.

B pesympTaTe MEXIy CBOJIOM U KpPBUIBSIMH
CKJIAIKH JOJDKHA CYNIECTBOBATh 30Ha MUHHMMAIBHBIX
HanpsDKeHHUH (6-Min,-o-min; t-min,-t-min) wix MoKHO
TaK CKa3aTh «HEWTpaJbHas 30HA» B YCIOBHSX Ie0CTa-
THUYECKOTO JaBJCHUS U CKUMAIOIIUX HANPSIKEHHH.
Crenyer OTMETUTb, YTO TPEIIHUHBI PACTSHKEHHS Pa3BHU-
BAlOTCS HECTAOWIILHO TIPH ONPENEeNICHHOM YpPOBHE
BHEUTHUX AU PepeHInanbHbIX TaBICHUH, a TaK ke B
3aBUCHMOCTH OT U3MEHEHHS ITPOYHOCTH MOPOA C TIIy-
OMHOH M 1O TUTOIIAN CKIIAIKH.

IIpn popmMHUpOBaHMM AHTHUKIMHAIBHON CKIIAIKU
MEXaHH3MOM TIPOAOJILHOTO W3rnba, MHTEHCHBHOCTH
Pa3BUTHSI TPEIUH B €€ CBOIOBOM YaCTH OTHOCHTEIILHO
MEHbIIIE YeM IPH MEXaHU3ME IOINEePeuyHOro H3ruda
(Puc.1). 310 cBA3aHHO C TeM, YTO Ipu GOPMHUPOBAHUH
CKJIQJIKM MEXaHHU3MOM IONEPEYHOro U3ruba ropu3oH-
TaJIbHO OPUEHTHUPOBAHHBIE CKMMAIOIIHE HAINPSHKEHUS
WM OTCYTCTBYIOT IOJHOCTBIO MU €1Aa00 BBIPAKCHBI.
PazBuTHe %e ceTu TpEIuH U pa3pbiBOB Ha CBOJIE TAKOH
CKJIQJIKH 3aBHCHUT OT €€ SHEPTeTHYECKOro MMOTeHInaa
U (QU3MKO-MEXaHWYECKHX  CBOWCTB  CIIOTAIOLINX

Ha/ICTWJIAIOIIYIO TONIIY TOpoJ. Tak, Hampumep H3-
BECTHO YTO CTENICHb Pa3BUTOCTH CKIIaJKH MEXaHU3MOM
TIOTIEPEYHOr0 M3rnba, T.€. CTPYKTypa HarHeTaHus WA
JMAPOBOH CKIIaJIKH, 3aBHCUT OT €€ YHEPTreTHIECKOTr0
MIOTEHINAJIa, KOTOPBIi 00pa3yeT rpaineHT IIOTHOCTEH
MEXAY PEOJIOTMYECKU AKTUBHOM MAaccol M BMEILAO-
IIMMH TOPOJaMH.

Y IIMHUCTHIX AWAIHMPOB CYIIECTBYET JIBAa MCTOY-
HUKa 3Hepruu. K mepBoMy OTHOCHTCS IpaHeHT IUIOT-
HOCTH, a BTOPOIl HCTOYHUK (POPMHUPYETCS B IIpoIiecce
IIpeoOpa3oBaHMsl OPraHUYECKOTO BEIECTBA B YIJIEBO-
nopoasl  (keporeH). IlomoOHBIe mpeoOpa3oBaHUS
OOBIYHO NMPOUCXOAAT B HE(PTEMATEPHHCKHIX MOPOAAX, K
KOTOPBIM OTHOCSTCSI TJIMHBI, SIBIIIOIIMECS PEOJIOTHYE-
CKHU aKTMBHOI Maccoil. B aToM ciyuae renepupyronu-
ecs ronasl (ra3, HeTh, BOJA), YMEHbILAS CPETHIONO
IUIOTHOCTh PEOJIOTUYECKH aKTHBHOW MAaccChl (TJIMHBI),
CIIOCOOCTBYIOT JONOJHHUTEIHHOMY YBEITHYEHHUIO Ipa-
JUEHTa IIOTHOCTH MEXIy PEOJOTHYECKH aKTHBHOMN
Maccoil ¥ BMeUaloIMMM Iopojamu. B pesynbrare
HaKOIUICHHSI OOJBIION MAacChl, PEOJIOTHYECKN aKTHB-
Has Topojia oOpeTaeT BBICOKHMHA YHEPTeTHUECKHH IO-
TEHIMal U, COIJACHO 3aKOHYy ApXuMena, HauHMHAET
«BCILIBIBATHY. IIpy 5TOM BbIIIENEkKALIUE TOMIIY TIOPO
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1ehOPMHUPYIOTCST B BUIEC M30METPHUYCCKON CKIAIKH -
Kkymona. B urore, Ha cBoJie KyIoJia BOZHHKAIOT HAIpsi-
JKEHUSI PACTSIKSHUSI, KOTOPBIE MIPUBOJIAT K (hOPMUPOBaA-
HHIO CETH PaJHalbHBIX TPEIIUH U pa3pbiBoB. CTerneHb
Pa3BUTOCTH MOCJIEAHUX, OyET 3aBUCETh, KaK OT DHEP-
TFETUYECKOT0 MOTEHIIMANA PEOJIOTHYSCKU aKTUBHOMN
Macchl, TaK M OT JTUTO(AIHATBHOTO COCTaBAa MOPO/I, I0-
KPBIBAIOIIHMX PEOJIOTHYECKU aKTHBHYIO Maccy (Puc.2).
[pu 5ToM B Goslee KOMIETEHTHBIX MOPOAaX (MecUaH-
HHKH, aJICBPOJHTHI, apTHUIMTHI, M3BECTHSIKH W T.I.)
TPEUIMHOBATOCTh U pa3pbIBO0Opa3oBanue OyneT Oojee
HHTCHCHBHO YeM Yy MAJIOKOMIICTCHTHBIX M HEKOMIIe-
TeHTHBIX 10poJ. OMHAKO, B IIOOOM CiIydae, TPEIIHHO-
BaTOCTh, 00Pa30BaBIIASICS B CBOJOBOW YaCTH JAHAIIHPA
Kak U y OpaxuopMHOH, Tak M y TUHEHHOW CKIIAIKH,

"HenTpanbHas 3oHa "

Oynet yObIBaTh ¢ ri1yOuHOM. OnucaHHBIN Citydai Bo3-
MOJKEH, €CIIH SHEPTEeTHIECKUH MOTEHIINA PEOJIOTHIE-
CKH aKTHBHOW MaccChl OyZIeT MEHBIIIE T€0CTATHIECKOTO
JABIICHUS, CO3/1aBAEMOT0, BBIIIENICKAIUMH TOIIIAMHI
nopoz. Ecnu e sHepreTuueckuii IoTeHUal peoJIort-
YecKW aKTHBHOIM Macchl OymeT OoJbpIle TeocTaThde-
CKOT'O JIaBJICHHS BBIIIEIE)KAIINX TOJMI, TO B 3TOM CIIy-
yae peoJIOTHYECKH aKTHUBHAs Macca (SAPO CKIIAJKHU), 3a
CUET OTHOCUTEJBHO BBICOKOT'O 3HAYEHHs TIpaJIMCHTA,
MIPOPBET TOJIILY BBIMIENEKAIUX MOPOJ U OOHAKHUTCS
Ha JHEBHOHM TOBEPXHOCTH. B 3TOM cityyae ckiamgka
Has3bIBaeTCs quanupoM. Ecim ke sapo CKiaaku ocTa-
€TCs IEPEKPHITHIM BBIIIEIIEKAIIUMH TOJIIAMH, TO
OHA HA3bIBACTCS KPUITO-AHATIIPOM.

Puc. 2. opmuposanuu ckiadku Mexanusmom nonepeuHozo uzeuoa.

[ToMuMoO paccMOTpPEHHOTO Cilydas, epepaciipeneieHie HANPSHKEHUS B YCIOBHSAX TIIyOMHHOTO IaBIICHUS
MPOUCXOJNUT U MPU HAJIMYUH cOPOCO-B30POCOBBIX CTPYKTYP, B COUYETAHUHU C CTPATUTPadUUECKH ITPOTPECCHPYIO-

medt cemumenTtanun (Puc.3).

OcHOBHAaA NecyaHHaA cepuAa-rmgpocratmyeckoe

nasnedne

=

1; Hopmanbsoe assnenne pesepeya -“

SN

OcHOBHAaA ceEpuA NECcKa HoOpMaibHOoe

Auccunauus assnenun

©OCHOEBHOM CEpuM NEeCcKoEe|

©opmaumAa BbiICOKOro AasseHmA

Puc. 3. Ponv pasnomos 6 nepepacnpedenenuu 2yOunHo20 u 6Hympunidacmosoz2o 0agieHus.

B xauecTBe mpuMepa, paCCMOTPHUM OTHOCUTEIIEHO
BBITAHYTYIO aHTHKIHMHAJIBHYIO CKIAJKy W 0003HaUYNM
ee umHy ckiaaku gepe3 L. Kak n3o6pakeHo Ha puc.
2, cuisl pacTspkeHust P u cunbl cxatus P,aeficTByioT
o JuymHe cktanku (L). CriegoBareabHO HOPMaTBHBIE U
KacaTeJbHBIC HANIPSHKCHUS PACTSDKEHUS U CKaTHsA(O, T,
" 0,’T), 3aBUCSIINE OT STHX CUJI, TaK XKE ACHCTBYIOT IO

JuTHE cKiaaku [4, 5]. B aToM cinydae ¢hopMyIibl MHTE-
TPUPOBAHUS ATUX HANPSUKCHUI 10 jutnHe ckmanku (L)
MOTYT OBITH 3aITUCAHBI, KaK:

of ldl + (=0) [ ldl = (aw); T [ ldl +
(=0) J, 1dl = (zo) (1)
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VYkazanHble (pOpMYINIBI UHTETPUPOBAHHS OTIPEIIC-
JSIFOT CyMMY HOPMAJIBHBIX M KAacaTeJbHBIX HaIpsikKe-
HUM CXaTusi W pacTshkeHus (0,-C; T,-T) 10 JUIHHE
CKJIaIKH. 3HAYCHUS! [UTUHBI U 3HAYCHHS TPe/eia MpoU-
HOCTH TIopoJl OepeM W3 chpaBouHHKA [4] B 3amaguM
3HAYEHMS UIMHBI aHTHUKINHAIbHONW ckmankn L=5000
M, & MpeJea MPOYHOCTH TPH CKATHU JJIS U3BECTHSIKA
6=30-410xrc/cM?. B 0611IEM IPUBENEM PACUET OJHOTO
W3 UHTCTPUPOBAHUN HOPMAIBHOTO HANPSKEHUS, MO~
CTaBHB B ()OPMYJIy MHTCTPHPOBAHUS, OHO M3 3HAUC-
HUI npejienia MPOYHOCTH G IS M3BECTHSIKA OepeM, Kak
0=30xrc/cM?>=30krc/100MM%=0,3krc/Mm*=3MI]a.

L=5000m=5+108

2 +106)2
of ldl =o= =035 = 375+ 10° MIla

) 0381 = 375+ 101°MITa

IIpu MeHbIIEM KOJIMYECTBE CIOEB KOMIETEHTHBIX
nopoJ (mecyaHuky, KapOOHATHI, aJE€BPOJIUTHI U T.1.) B
CTPOCHUU CKJIAAKH B 3aBUCUMOCTH OT 3HAYCHHMS Ipe-
Jlea MPOYHOCTHU (G) 3TUX MOPOJ, 3HAUEHHUE WHTETPH-
POBaHMs HAIPSDKEHUH pacTsHKEHHUs OyET BBICOKHM.

[1pu onpeneneHHOM ypoBHE BHEITHUX AU depeH-
[IMAJIbHBIX AABJICHUH, YKakeM K03((HUINCHTHI co3/1a-
BaeMBIMHU UMH HampspkeHui (ctp.28, B.B.bynarog). B
JAHHOM CIIydae MBI pacCMaTpHBaeM KaK HaIlpsKEHUS
COKaTHS:

Klsz/na Sinzeo; KZZPO\/TL'a sinfgcosOg (2)

B ykazanHO# popmye, Po— pacTarusaroomyne ycu-
JMs, KOTOpble O00pa3ylT HANpsHKCHHS PacTKESHHS
(0,T); a - MOJOBMHA JIMHBI TPEUIMHBI CM. puc.2, Oo -
YroJI HAKJIOHA PacTATUBAIOIINX YCUIIHHA K OocH. Bripa-
JKeHMA (2) BBIMOJHSAIOTCS A IUIOCKOCTH, OCJIabJIeH-
HOW CEThIO TPEIIXH NpH abcuucce |X| < a u opauHare y
=0.

Koapduumentst Ki 1 Ko HHTEHCHBHOCTH HOp-
MaJIbHBIX W KacaTeJbHBIX HANPSHKEHUH PacTsIKEHUs U
cxarus (o, T; -0, -T) IPH POPMHUPOBAHIH aH THKIHHAIE-
HOI1 CKJIaIKH MEXaHH3MOM IPOIOJIBHOTO H3ruba OyayT
HIDKE, YeM NPU MeXaHu3Me IMornepeyHoro m3ruoda. Ila-
pamerp o - TIOJIOBHHA JJIMHBI TPEIIMHBI B BHIPAXKCHUH
(2), mpu OoNBIIMX 3HAYCHUSX HOPMAILHBIX G M Kaca-
TENBHBIX T PAaCTATMBAIOIINX HAIPSDKCHUSX, Oyner
UMeTh OOJIBIIOE 3HAUCHHE, IPU HU3KUX 3HAYCHUSX G U
T, COOTBETCTBEHHO OyJeT HUMETh HH3KOE 3HaYCHHE.
IIpu OoJbLIMX 3HAUEHHSAX MNapaMeTpa PacTITHBAIO-
tiero ycunusi Po, 3HaUEHHS paCTATMBAIOIINX HATIPSKeE-
HUH (0, T) COOTBETCTBEHHO YBEITUUNBAIOTCS.

ITpu MexaHU3Me MOMEPEeYHOro M3rnda, HopMalb-
HBIE U KacaTeJbHbIC HANPSDKEHHS CXKAaTHS U pacTsKe-
HUS, ISHCTBYIOT B IIyOb CKJIAJKH, a TaK XK€ B paraib-
HOM HalpaBJICHHH. YCIOBHO 00O3HAauYMM BBICOTY
cKkiaaku yepe3 H u Hanmmem ¢opmyiry mHTErpHUpoBa-
HHSI HOPMJIBHBIX M KacaTebHBIX HANPSHKEHUH MO BbI-
core cknaaku (H):

o [ hdh + (-0)[; hdh = (ov) ; ¢, hdh +
+ () fy hdh = (1) (3)

3agagum BeicoTy cikmaaku H = 300m, h =
100+300M, a 3HaueHUs mpenenaa MPOYHOCTH G U Kaca-
TENBHBIX HAMPSHKEHUH T OepeM U3 CIIpaBOYHUKA, TOT/Ia
(dbopMyITy WHTETPHUPOBAHHS HOPMAaJIbHBIX W KacaTellb-
HBIX HANpsDKEHHH B paJWalbHOM  HAINPaBICHUU
CKJIaJIKH MOKEM HaIKMCaTh B BUJIE:

6 $rdr = on, (-0)frdr = -on ; trdr=t, (-v)$rdr = -1 (4)

3nech $ rdr — aMNUpUYEcKoe BBIPAKEHUE MHTE-
TPUPOBaHMsI HOPMAJBHOTO HAaNpsDKeHMs () M Kaca-
TELHOTO HANPSIKEHHS, TI0 OKpyxkHOCTH (§), paamycom
r ¢ muddepenumanom dr; on U -Gn — 3HAUCHUS HHTETPHU-
pPOBaHMsI N0 OKPY)XKHOCTH HOPMAJBHBIX PACTSITHUBAIO-
IIUX ¥ HOPMAJIBHBIX COKUMAIOIUX HAMIPSHKSHUH. Tn , ~Tn
- 3HAUCHMS HMHTETPUPOBAHHSA IO OKPYKHOCTH Kaca-
TEJIFHBIX PACTATHUBAIONINX M KacaTelbHBIX CKUMAro-
IIUX HaMPSKEHUH; fLO ldl - sMnupuyeckoe BeIpakeHHE
JIMHEIHOTO MHTETPUPOBAHUSI HOPMAIBHOTO (G) U Kaca-
TeNBHOTO (T) HanpspKeHus 1o amuHe L ¢ nuddepennu-
anmom dl; on - 3HAYEHHS CYMMBI HHTETPUPOBAHUSA HOP-
MaJbHBIX PACTATHBAONINX (G) M CXKHUMAIOMUX (-C)
HaINpsDKeHUH; Tn - 3HAYSHUs] CyMMBl MHTETPUPOBAHUS
KacaTeJIbHBIX PACTATUBAIOMINX (T) U CKUMAIOIUX (-T)
HaIpPSHKCHUH.

BobiBoABI - 1Tpy GOPMHUPOBAHNM CKJIAJOK MeXa-
HHU3MOM ITIPOJIOJBHOTO M3TH0a CEeTh TPEIIUH PacTskKe-
HUsI, BOSHUKAIOIIME B HX CBOJOBOM 30HE IO IPOCTHPA-
HUIO CKIIAJIKH, 3aTyXaloT ¢ INIyOMHOW B CHITy HapacTa-
HUSL TEOCTaTHYECKOTO JaBJCHWS W yObIBaHUS
PacTATUBAIONINX HATPSHKEHUH.

- ipu OpMHUPOBAHMY CKIIAJIKK MEXAHU3MOM I10-
IepEeYHOro M3ruba Ha ee CBOJE Pa3BUBAETCA B OCHOB-
HOM paJajbHas CeTh TPELIMH PACTSKEHUsI, KOTOPbIE
MOTYT OCJIO)KHHUTH BCIO TOJIIY HOPOJ NEPEKpPbIBAIO-
HIUX SIIPO CKIIAJKH.

- IHTEHCUBHOCTh TPELIMHOOOpa3aBaHus B CBOJIO-
BOW 30HE CKJIaJIOK KaK IMPOIOJILHOTO, TaK U TOTeped-
HOTO M3rH00B, NMEET TaK)Ke HEMOCPEICTBEHHYIO CBSI3b
C TUIIOM HIOPOJI, T.€. C UX JUTO(AIHATIbHBIM COCTaBOM,
CTENEHBI0 KOHCOJHMJANH, YepeIOBaHUS KOMIIETCHT-
HBIX W HEKOMIICTEHTHBIX ITOPOJI C MOIIHOCTBIO TIep-
KPBIBAIOIIHX SIIPO OTIOXKEHUH U C TEKTOHMYECKOH aK-
THBHOCTBIO PETHOHA.

- BO3HHUKAOIIME TPEUIMHOBATOCTH B CBOJOBBIX
30HaX CKJIAJ0K MOTYT MPHUBECTH K pa3repMeTH3alliu
CTPYKTYPHBIX JIOBYIIEK C IOCJIEIYIOIMM pa3pylie-
HHEM U nepedopMHUpOBaHHEM, CONEPIKAIIMXCS B HUX
YTJIEBOJJOPOIHBIX CKOIUIEHHUI B OCHOBHOM 32 CUET BEp-
THKaJIbHOM, T.C. BHepe3epByapHOW Murpaunu Qirou-
J0B.
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ENERGY RESOURES OF THE UNIVERSE FOR THE FUTURE OF THE WHOLE EARTH

Xaouoosea Hamanwvsa 3amunoena

K.M.H., O0yeHm Kagheopbl npoyeccos u annapanos Xumuieckoli mexHoio2uu
Poccuiickozo xumurxo-mexuonocuueckozo ynugepcumema umeru .M. Menoeneesa,

2. Mockea, Poccus
Mockeuuee Cmanucnae Cepzeeguu
accucmenm Kageopul usuueckol Xumuu

Poccuiickozo xumurko-mexuonocuueckozo ynueepcumema umeru .M. Menoeneesa,

2. Mockea, Poccus

SHEPIOPECYPChI BCEJTEHHOM JJIs1 BY AYIIETO BCEM 3EMJIA

Summary. The problem of increasing the human factor and anthropogenic load on the earth's atmosphere is
discussed. Forecasts of the consequences of changes in the composition of the planet's air atmosphere are studied.
The calculation of the density of energy-mass of the Universe. This paper uses data from observational astronomy.
It is assumed that the further study of the quantum vacuum should go only for the benefit of mankind.

Annotanus. O0cyxaaercs nmpodiieMa Bo3pacTaHus 4eIIOBEYECKOTo (pakTopa U aHTPOIIOTEHHOM Harpy3KH Ha
atMocdepy 3emun. M3ydaroTcs MpOrHO3bI MOCIESACTBIA N3MEHEHHS COCTaBa BO3MYITHON aTMoc(hephl IUTaHEeTHI.
HpI/IBGI[CH pacydeT MIOTHOCTHU SHEPTUN-MACChI Bcenennoii. B HaCTOS[H.IefI pa60Te HCIIOJb3YKOTCS NJaHHBIC, MTOJY-
YCHHBIC Ha6J‘IIOI[aTeJ'IBHOI71 aCT‘pOHOMHefI. Hpez[nonaraeTc;I, qTO L[aaneﬁLuee HN3Yy4YCHHUEC KBAHTOBOI'O BaKyyMa

JIOJIKHO TIOWTH TOJIBKO Ha 0J1aro 4eoBeYECTRA.

Keywords: Universe, energy resources, air shell, quantum vacuum, mass-energy density.
Knouesvie cnosa: Bcenemnas, smepeopecypcvl, 6030yuiHasi 000I0YKA, KBAHMOBLIL BAKYYM, NJIOMHOCHb

MAacCcol-dHepcUuuU.

Cynnba 3BOTIOIMOHUPYIONICH, PaCIIUPSIONIEHCS
Bcenennoii narepecyer kocMoiioroB. Beenennast 00b-
enmHsieT OECKOHEYHOE YHCIIO 3BE3]] M TUIAHET: B OJTHOM
ToNbKO ["anakTuke MieuHbli MyTh, K KOTOPOH OTHO-
curca U ConHe4Hasi cUCTEMa, HACUUTHIBAETCS OKOJIO
400 mMummapnoB 38€34 1 100 MuIMapIoB IUIAHET U
Hallla TUIaHeTa TONbKO ojfHa U3 HHUX. CyllecTBOBaHUE
3eMHON YeNoBEYECKOH IMBHWIIM3AIMK SIBJICHHE YHU-
KaJbHOE: MHUPOBOH HayKe ITOKa HEM3BECTHBI (DaKTHI,
MOATBEPIKIAIOIINE HAJMYUE pasyMmMa rae-mubo emé B
KOCMOCe, KpoMe Hamlel IutaHeTsl. TeMm He MeHee, 1o
MHEHHIO YIEHBIX, UMEETCs peaibHast yrpo3a He TOJIBKO
JKU3HU Ha 3eMJle, HO U Jake CYLIECTBOBAHMIO caMOM
TUTAHETHI.

Tpynbl HCTOPUKOB, COBPEMEHHBIE aCTPOHOMHYE-
CKHe HaOJII0/IeHHs, Te0JIOTHYEeCKUe JJaHHbIe, HH(pOpMa-
1Hst 00 9BOJIIOIINH OHochephl 3eMIIH CBUIIETEIBCTBYIOT
0 KaracTpopHUYEeCKHUX MOCIEACTBUAX CTOJIKHOBEHUH
IUIAHETBl C ONACHBIMM KOCMHYECKHMMH OOBEKTaMH
(OKO) B npouwom. IIpu 3TOM He HCKIIOYaeTCs BEPO-
SITHOCTb CTOJIKHOBEHUI, OCIEACTBUS KOTOPBIX MOT'YT
UMeTh TIOo0aNBHEIN xapaktep [2]. JlokazaTrenbcTBOM
9THX (DaKTOB SBISIOTCS KpaTepbl, KOTOPBIMH HCIIEI-
peHsl noBepxHoctu Mapca, JIyHnel, Mepkypus u apy-
rux IutaHeT. Bo BceneHHOM MPUCYTCTBYIOT OIPOMHOE
KOJINYECTBO aCTEPOMJIOB U KOMET, CBUJCTENICH MTOXH
POKAEHUS THUX IUIaHET. BpeMs oT BpeMeHH, 3Tu Koc-
MHUECKHE TeJIa IePEeXOAiT Ha OpOUTHI, IIepeceKarony-
ecs ¢ opouramu Mapca, MepKkypust U IpyruX IUIaHeT.
CBuUETENBCTBOM TOTO, YTO MPOLECC MPOAOIKAECTCS U
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B COBPEMEHHYIO 310Xy siBisercs TyHrycckas kara-
ctpoda 1908 roma. Spxoi meMoHCTpaIe MacTad-
HOCTH KOCMHYECKHX YIapOB SBILETCS CEPHS B3PHIBOB
B atMocdepe FOmmTepa B 1994 roxy, BeI3BaHHAS Hazie-
HHEM Ha Hero (parMeHToB KOMeThl. CTOIKHOBEHHS Ta-
KX MacmTa0oB ¢ 3eMyIEi IpUBENN OBl HE TONBKO K TH-
OeIH 4eIoBevecTBa, HO M K BRIMHUPAHHIO MHOTHX BHIIOB
JKUBBIX opraHu3MoB. Ha 3emie ¢ e€ MOIIHOM 3aliuT-
HOM aTtMocgepoll U, COOTBETCTBEHHO, IPO3MOHHBIMHU
IpoleccaMy, KpaTepsl CO BPEMEHEM pa3pylIaroTca U
HCUe3aloT.

dopmupoBaHHEe XUMHYECKOTO COCTaBa aTMO-
cdepsl 3eMiIM HaYaJIoCh OKOJIO YETHIPEX MUJUIMAP/IOB
JeT Hazal. V3HavanbHO B HEW MPUCYTCTBOBAIM JIUILb
JIETKHE ra3bl — reauil 1 Bogopon. I1o MHEHMIO YUEHBIX,
HCXOIHBIMHU TPEATIOCEUIKaMHU CO3JIaHHUS ra30Boil 060-
JIOYKH BOKPYT 3EMIIM CTalll W3BEP)KCHHS BYJIKAHOB,
KOTOpPBIC BMECTE C JJABOW BEIOPACHIBAIA OTPOMHOE KO-
JIMYECTBO Ta30B. B nanpHeiileM Havasics ra3000MeH ¢
BOJHBIMHU IIPOCTPAHCTBAMH, )KUBBIMH OpraHU3MaMH U
MPOAYKTaMHU UX *XH3HeJesTenbHocTH. CocTaB BO3ayxa
MOCTENIEHHO MEHSUICS M B COBPEMEHHOM BHJE 3a(huK-
CHPOBAJICSI HECKOJIBKO MIJIIMOHOB JeT Ha3aid. ['naB-
HBIMH KOMIIOHEHTaMH aTMoc(epbl 3eMin SBISIFOTCS
a30T (okoso 79 % 00BEMHBIX) U Kuciopox (okomo 20
% 00pémHBIX) [1]. OctaBmmiics 1 % npencraBieH cie-
IYIOUIMMHA Ta3aMU: aproH, HEOH, TeIHi, MeTaH, yrie-
KHCJBIA Ta3, BOAOPOX, KPHUIITOH, KCEHOH, O30H, aM-
MHAaK, JHOKCH CepBl, TUOKCH] a30Ta. 3aKUCh a30Ta U
okuch yraepona. CieqyeT OTMETHTh, YTO IPH ITOM
030H, JHOKCHABI a30Ta M Cephl, OKUCh yriepoja, 3a-
KHCh a30Ta MPHUCYTCTBYIOT B KAUECTBE MPUMECEH, U X
CoJIepXKaHue MOXeT MeHAThcsA. KoHIeHTpanus yrie-
KHCJIOTO ra3a B HAIlM JHH, 110 CPAaBHEHUIO C JOMHIY-
CTPHAJIBHBIM YPOBHEM (TOTJa MO OLIEHKE YYE€HBIX 3Ta
BenmunHa cocraBimsia 0,00028 % oO0BEMHBIX) BO3-
pocina B 1,5 paza. PexopiHbIil ypOBEHb 3TOr0 3HaUEHUS
ObL1 3apukcupoBad B 2015 romy u JOCTHUT TTOKA3aTeNs
B 0,00041 % 0OBEMHBIX, COTIACHO NaHHBIM, IMPEIO-
CTaBICHHBIM BCceMUpHOW METEOpONIOTHYEeCKOH acco-
nuanuei. 9ToMy HEraTUBHOMY SIBIICHHIO CIIOCOOCTBO-
BaJIO MHyCTpPHAIbHOE BO3/ICHCTBHE YETIOBEKa, IPOBO-
Upylolee  IiI00ajibHOE — IMOTEIUICHWE  KiMMara.
IToMrMO Ta30BBIX KOMIIOHEHTOB B BO3JyXE COJIEp-
KUTCS BOJA W TPHUCYTCTBYIOT TBEPJbIC YACTHUIIBI:
NbUIbIA PACTEHH, KPHCTAUIMKK COJH, TPYHTOBas
meuTh. CofiepikaHue BOABI B aTMOChepe 3eMIIi 3aBUCHUT
OT reorpaduyeckoid mmpoTsl u xoieduercs ot 0,2 %
10 2,5 % ot obmero o6béMa BO3IYIIHOW O0OJOYKH.
Bopna sBisieTcss BaKHBIM aKKyMYJISITOPOM TeIlla U CO-
JIEPIKUTCS TIPEUMYIIECTBEHHO B HMXKHHUX CIIOSIX aTMO-
chepsl. C yBenMYeHHWEM BBICOTHI KOHLEHTpalUs eé
HeykioHHO nazgaet. Jlo BeicoTel 100-120 kM. Bcnen-
CTBH€ ITOJIHOTO ITEPEMEIINBaHUs BO3yXa, COCTAaB aT-
Mocdepbl OTHOPOJEH. 3a MpeaeiaMy 3TUX 3HAUYEeHUH
COOTHOIIIEHHE MEXKIY a30TOM M KHUCIOPOIOM HAaYMHAET
n3MeHsThea. Hanpumep, Ha Beicote 200-800 kM comep-
xanue azora B 10-100 pa3 mpeobnamgaer Haj KUCIOPO-
oM. Ha BepxHue arMocdepHbIe CIION TPUXOANTCS He-
Oosiblast 4acTb €€ Macchl, HO UIMEHHO OHU B 3Ha4H-
TEJILHOM CTENEHHW OIpPEAENIOT KayecTBO JKU3HU Ha
nmoBepxHOCTH Hainei mianeTsl. Ha Beicote 500-1000

KM TeIHii CTAHOBUTCSI OCHOBHBIM COCTABJISIOLIUM KOM-
moHeHTOM. [enmmeBas KopoHa 3eMJIHM MPOCTHPAETCS
npumMepHo 10 1600 kM, Brme 2000-3000 kM mpeobia-
JacT BOAOPOXA. DTH JIETKHE CIOM atMocdepsl 3ammm-
matoT Ham «KocMuueckuil AOM» OT MOTOKA JIyded U
obeperaer OT Yepebl YaCTUI] BBICOKUX SHEPTHH.

DHepreTrka KOCMOCa BOJIHYET YMBI YUEHBIX, MHO-
THe BOMNPOCHI OCTAIOTCS HepeleHHbIMH. KiroueByro
poJb B cynpOe BeeneHHol (3akpbiTasi, OTKpBITast, CTa-
LUOHApPHAs) UIPaeT MIIOTHOCTh IHEPTUU-MACCHI (IKBH-
BaJIeHTHBI 1o DitHmTeliny E = m - c2, rae E — sHep-
THsl, M — Macca, ¢ — CKOPOCTh CBETA).

VYCTaHOBNIEHO, YTO MJIOTHOCTb HSHEPTUU-MACCHI
BcenenHoii 0u3ka K KPUTHYECKOH, TpaHh MEXIY 3a-
KPBITOM, T.€. IEPEXO.I OT PACIINPEHHS K CIKATHIO, M OT-
KPBITOH, T.e. OECKOHEUHO pPACIIMpPSIONIEHCS, TPYIHO-
YIIOBUMA.

OTKIIOHECHHS TIOTHOCTH YHEPTUU-MAacCchl Beenen-
HO 0T KpuTHueckoil onenupaerca B 10%° (P.C.W. Da-
viesh). Boicokasi cTeneHsb GIM30CTH WITH JaXe PaBeH-
CTBO MOJTBEPXKJIAIOT H3MEPEHHs BBICOKOTOYHBIMH
npudopamMy PETUKTOBOTO H3JIydeHHs. Temrmeparypa
PEIUKTOBOIO H3IIy4YeHUs oKa3ajach paBHOM
2,725+0,001 K. O0OHapyxeHa TakKe aHU30TPOITHOCTh
usnydyenus mopsaka 104-10° K. Bonpoc mioTHOCTH
SHEPTHU-MACCHl OCIOKHACTCS TEM OOCTOATEIBECTBOM,
YTO CyMMapHas Macca HabIIoJaeMoi MaTepuu COCTaB-
nset Meree 1% ot kpurtndeckoit. HabnromeHust Bparmie-
HUS TaJaKTHK M CKOIUICHUH TaJaKTHK IO3BOJIACT ATY
pasuuny poectu a0 10-25 %. Oty pasHuLly Ha3zBanu
TEMHOH MaTepuel (He M3IyJaeT U He MOTJIOMIAET, T.€.
He Habmomaetcs). OctaBmuecs 75-90 % mpucBoman
Ha3BaHUE TEMHOW YHEPIUMU.

B T0 e BpeMs, 04eBHIHO, YTO HaOII0JaeMas Ma-
Teprs BO3ZHHUKJIA U3 MOJIS IMPOCTPAHCTBO-BpeMs. XOTs
TaKo€ Ha3BaHHME IOJIS HE cCaMOe yauHOe, XOpoIlIee nMs
JUISL JIF00OT0 00BEeKTa MMeeT OOJBIIOe 3HAUCHHE IS
YCBOGHHS, €CIIM HE CYIIHOCTH, TO IOMYJIIPH3AIHH.
MOKHO TIpEeIJIOKHUTh TaKWe HA3BaHUS KaK KBAHTOBBIN
BaKyyM, CKaJIIpHOE TOJIE U T.1.

Muenne C. Xoxunra (S. Haukling) o tom, uro
moJTHast 3Heprus BceneHHOW paBHA HyIto, He yOemw-
TesbHO. VI3BeCTHO, 4TO BaKyyM Y4acTBYeT B JallbHO-
JIEUCTBYIOIIMX B3aUMOJEUCTBUSAX — AJIEKTPOMArHUT-
HOM W IPaBUTAIIMOHHOM. BO3HMKAIOT MOHATHS OTPHIIA-
TEJIFHOW »HEpTrHuu (pa3 ecTh IMOJIOKUTENbHAS B BHJE
TaJIaKTHK, 3BE3]I, IUTAHET | T.J.), MaCChI, TEMIIEPATyPHI
mo KensBuHy. D70, pazymeeTcs, HE J0Ka3aTeIbCTBO,
HO OCHOBaHUE AJIsl COMHEHUs, X0t aBroputeT C. Xo-
KHMHTa CJIMIIKOM BEJIUK AJISt OTPULAHMS €70 MHEHHUS.

JlornyHo Npeanoa0KUTh, 4YTO O BOSHUKHOBEHUS,
T.e. 10 «bOJIBIIOr0 B3pbIBa», YHEPreTUUECKOE MOJIE
(KBaHTOBBIH BaKyyM, CKJIIPHOE TI0JI€) CYIIECTBOBAJIO.
3TO MOXKHO OBIIO Ha3BaTh IIYCTHIM» IPOCTPAHCTBOM
UM «mycroi» Beenennoil. I1o 3Toi runorese MOXHO
BBIUNCIIUTG TUIOTHOCTH JHEPTUU-MACCH, HCXOIS U3
(hakTa IpaKTUIECKH OJIM3KOM WK Jja’ke paBHOM KPHUTH-
YeCKOU. YUHUThIBas, YTO M0JIE€ pPABHOMEPHO B IPOCTPaH-
ctBe, 1o ¢popmyine HIsapuumasaa (K. Schwarzschild)

2:G:M .
uMeeM: R = ——, r1e R — rpaBuTalMOHHBII paanyc
C

chepsl, M; ¢ — cKopocTh cBeTa, pasHas 3108 m/c; My,
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— Macca, Kr; G — rpaBUTallMOHHAS [TOCTOSIHHAS, KOTO-

pas pasha 6,67-10" m3/(kr - c?). Dueprus-macca

obbema oxHOTO KyOoMmerpa (pammyca R = 0,62 M)

paBHa:

R-c? 0,62 (3-10%)2
2G  2:6,67-10711

DHeprus, B cBOI0 ouepenb: E = My« ¢ = 4,18 -
10% - (3-10%)? = 3,762 - 10%* %/ .

Kcratn, (akT mOCTOSHCTBA CKOPOCTH CBETa B
Hamield BceneHHOH, M3MepeHHOH ¢ OOJBbIIOW TOYHO-
CThIO, TOXKE SIBJSETCA CBOWCTBOM MOJsA JaHHOW Bce-
neHHod. CueHapuil BO3HUKHOBEHHs U pa3BuTusa Bce-
JICHHOW ¢ 00pa30BaHHUEM MaTCPHUATBHBIX OOBEKTOB
(doToHBI, OapHOHEI, 3BE3/IbI, TATAKTUKHU H T.]I.) B IPE/I-
TIOJIOXKCHNH, WM JaKe 10 MHEHUIO OCHOBOIIOJIOXKHU-
KOB COBPEMEHHOM KOCMOJIOTUH, TAKUX KaK DUHIITENH,
®puamaH, XOKHUHT U JIP., IPABOIUT K MBICIIH O CepH-
yeckoit (hopme, T.¢. BeeneHHAs-TIpOCTPaHCTBO 10 BO3-
HUKHOBEHHUS HaOI0OJacMbIX OOBEKTOB TOXKE HMela
chepudeckyro popmy.

Jpyroii nOru4HON TIUIOTE30H SIBJISETCS Bpallle-
Hue Bcenennoii-npoctpaHcTBa. Bpamienue cBoM-
CTBEHHO BCEM H3BECTHBIM OOBEKTaM MAaTEpHH: siApam
(ampoHom), muaHeTaM, 3Be37aM, rajakTHUkaMm. Bparie-
HHE CO3/]aeT LIEHTPOOEKHYIO CUITY, T.€. CHIIYy OTTAJIKU-
BaHU, pa3ayBaHus. Takyro cuity (CHIIy OTTaIKHBAaHUS,
AHTHTPABUTALAN) B CBOIO OOIIYI0 TEOPHUIO OTHOCH-
teapHOCTH (OTO) DUHIITEHH BBEJ C IENBIO CO3TaHUs
MoJ€enH ctauuoHapHoi Beenennoit. OgHako nocie o1-
KPBITHS (paKTa pa3ayBaHUsI OH OTKA3aJICsl OT ATOH HJIeH,
Ha3BaB 3TO CBOCH OIMIHOKOM.

HccrnenoBanue 3HEpreTH4eCcKOro mojs (KBaHTO-
BOE T10JIe, TPABUTAI[IOHHOE T10JI€) Pa3BUBAJIOCH IO He-
CKOJIbKUM HampaBleHUSIM, TAKUM KaK KBaHTOBas rpa-
BUTanus, KBaHToBas xpomojauHamuka (KX/I), teopus
CyMmepCcTpyH,  cymneprpaButammu.  OmnpenericHHbIE
yCHeXH TOCTUTHYTHI B QJIEKTPOAUHAMUKE, SJIEKTPOCIIa-
6om B3ammoxeiicTBun. KXJ| He BKIFOUaeT TpaBHTa-
U0, AJIEKTPOCHIBFHOE B3aMMOACUCTBHE (CTPYKTypa
sAzep, aIpOHOB), YIIHpPAeTCsS B SHEpPruy Imopsamka 10%5-
10'® I'3B. BriroueHue IpaBUTALUU B TEOPHIO (TEOPUIO
CynepoOBeINHEHHS) MPHUBEACT K eie OOJNBIIHNM, IO
KpaliHEll Mepe, Ha HECKOJBKO IMOPSAJKOB, SHEPIUsM,
Hanpumep, 10 102 I'3B.

DKCTIepUMEHTAIBHBIE UCCIISIOBAHMSI TAKUX BBICO-
KHX JHEpruél TpeOyeT CO3MaHHs CIIOXKHBIX W JOPOro-
CTOSIIIUX WHCTPYMEHTOB: HA3€MHBIX W OpPOUTAIBHBIX
TEJIECKOTIOB, CUHXPO(]a30TPOHOB, OOIBIIOTO KOJIIAH-
Jiepa. MOIIHBIM CPEICTBOM TEOPETHUYECKOTO UCCIIE0-
BaHUs SBJISIETCSI MaTeMaTHKa, BOOPY>KEHHas cymnep-
KOMIIbIOTEpaMu. BrieyaTiisiioT JoCTUKEHUs] KBAaHTOBON

= 4,18 -10%® kr

MV=

metposioruu: Bpems 10 107 cexyn, nukoBonbT™MET-
pus 1o 10 B, nukoamnepomerpust g0 1015 A, nnun
10 10! M. BypHoe pasBUTHE HAayKH MO3BOISET Haje-
SITBCS, YTO BO3MOXKHO €CIIH HE TTOJHOCTBIO PEIIUTh, TO
3HAYUTEIBHO NMPUOIM3UTHCS K PELICHUIO 3aKOHOB BO3-
HUKHOBEHHS, SBOJIIOINH U CyAbOBI BeemeHHOM.

TpanuunonHas KnaccupuKanys SHEPropecypcoB
OT HM3KONOTEHIMAJBHBIX, TAKMX KaK BETpsIHAasl dHEp-
THsl, COJTHEYHAs! SHEPTHS, SJHEPTIHsl OMOMAcChI 10 BBICO-
KOIIOTEHIIMAILHBIX SHEpTroHOCcUTENeH (HeTh, MPUPOA-
HBI Ta3, TBEPIOE TOIUIMBO) HE IMpPEAycCMaTpHBaeT
SHEpPruM TaKoro maciurtada, kak y Bcenennoil. Kax
CJICJICTBHE, TOSIBIISIIOTCS] IPOOJIEMBI BO3MOXHOCTH Xpa-
HCHHUS, M3MEPEHUs, NMEPEeMEIICHUs] 3TOr0 JHEeprope-
cypca.

BoszHukaet TpeBOKHBIN BOIpOC: JTF000€ JOCTHKE-
HHUE HAyKH U TEXHUKH HE BCET/a UJET Ha LEJN CO3/a-
HUsI Onar, 4acTo Ha CO3JaHHE CPEICTB Pa3pyIICHHS.
ATOMHasi SHEPTUsl — 3TO HE TOJIBKO JJIEKTPOCTAHLUH,
HO M OoMObL. TepMmosiepHas SHeprusi NOKa HAET
TOJIBKO Ha OOMOBI, NCTIOJIL30BaHHUE €€ B MUPHBIX JeIax
HE JJOCTUTHYTO.

DHeprusi KBaHTOBOT'O BaKyyMa-II0JIsl HA MHOT'O IO~
PSIKOB MPEBOCXOANUT M3BECTHBIE HCTOUHUKH YHEPTHH.
Takue ypoBHHM 3HEPIHH OIaCHBI HE TOJIBKO IIJIAHETE,
COJIHEYHOH CHCTEME, HO ¥ He ONaromnpusaTHBI AT pas-
BUTHS JKUBBIX OpPraHU3MOB, Pa3yMa W HHTEIJICKTA.
OHepropecypcsl BeeneHHOH, pr 00IIedenoBeYecKux
YCHIIHSX, MOTYT CTaTh aJlbTEPHATHBOM BCEM OCTAJb-
HBIM HUCTOYHHKAM 3Hepruu. HoBblil reononmutudecknii
9Tal MpUBeAET K OOBEAMHEHUI0 M WHTETPallMd BCEX
ctpad miaHeTsl. CoxpanuM Ham «Kocmmueckuil ko-
pabap-3eMisa» U cusHHUE € TeHeBOi KOpOHBI I Oy-
JYIIUX TOKOJEHUH.
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Introduction: European pharmacopoeia is de-
fined as liquids with sweet taste and high viscosity [4].
According to the State Pharmacopoeia of Ukraine, syr-
ups are thick, transparent liquids containing one or
more active substances dissolved in concentrated aque-
ous solutions of sucrose or other sugars. If necessary,
antimicrobial preservatives, antioxidants, stabilizers,
flavors, flavor additives and other excipients are added
to the syrups [5] sorbic, nipagin, nipazole, benzoic acid
and sodium benzoate. These preservatives are author-
ized for use in pharmaceutical technology. Therefore,
we conducted microbiological studies to select the op-
timal concentration of a certain preservative.

Research methods. Tests of the antimicrobial ac-
tivity of the preservative were carried out immediately
after the production of syrup samples and during the
shelf life of 12, 24 and 27 months.

Study of antimicrobial activity of investigated
samples with preservatives was carried out by diffusion
method in agar in modification of "wells". This method
is based on the ability of the substances to diffuse into
agar medium, which is pre-sown with the test culture.
The level of antimicrobial activity of experimental
samples was judged by the diameter of the zone of

growth retardation of microorganisms around the well.
Absence of test-crop suppression zones around the
wells up to 10 mm indicates the insensitivity of micro-
organisms to the drug; The growth retardation zone of
test cultures with a diameter of 10 - 15 mm indicates a
low sensitivity of the culture; zones with a diameter of
15 - 25 mm is evaluated as an indicator of microorgan-
ism sensitivity to the drug; and zones above 25 mm -
high sensitivity of microorganisms to samples of the
drug.

Measurement of the diameters of the zones of
growth inhibition of test strains of microorganisms to
an accuracy of 0.01 mm was carried out using an elec-
tronic dial caliper.

Specific antimicrobial activity of the drug was
studied on a nutrient medium - soy-casein agar (SCA)
on various test strains of microorganisms. Suspensions
of microorganisms were prepared and their optical den-
sity at 550 nm was determined using a densitometer
"Densimat” in units of McFarland, listing the obtained
parameters (Table 1) for determining the concentration
of bacterial suspension in CFU / ml.

Table of correspondence of optical density in
units

Table 1.
Table of correspondence of optical density in units of McFarland concentration of microorganisms
McFarland Standard (Digital Value on the Concentration of microorganisms Optical cleavage at
device screen)Crannapt McFarland in suspension, CFU x 108 / ml 550 nm
0,5 1,5 0,125
1,0 3,0 0,250
2,0 6,0 0,500
3,0 9,0 0,750
4,0 12,0 1,000
5,0 15,0 1,250
6,0 18,0 1,500
7,0 21,0 1,750
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The strains of the cultures were grown at 35 - 37 OC for 18-20 h in SKA, suspended in a saline solution,
arranged a concentration of cells up to 109 CFU / ml, and prepared a series of 10-fold dilutions of up to 103 CFU
/ ml that were applied freshly prepared. In tabl. 2 shows the characteristic of SCA and physiological solution.

Table 2.
List of nutrients used
;\fp Name Series EX%';?EUO” Producer
1 Soy-casine agar (Tryptic soy agar Casein-peptone VM641058 | 15.05.2019 Merck KGaA
soymeal-peptone agar for microbiology) (Germany)
. . . 0 . . «Infusiony
2 Physiological solution (0.9% sodium chloride) 3230914 09.2018 (Ukraine)

The number of microorganisms in the suspension
is confirmed simultaneously by the direct sowing
method on Petri dishes with sterile nutrient medium of
SKA, listing CU / ml. Each batch of prepared nutrient
media was checked for sterility and growth properties.
The appropriate molten agarized nutrient medium was
cooled to 40 - 45 ° C, inoculated with the test strain of
the microorganism at an optimal concentration of CuO
/ ml and placed in 20 ml of Petri dishes and left on a
horizontal, even surface, until the agar was sealed. The
number of vegetative cell suspensions was determined
experimentally based on the following criteria: optimal
growth of the test strain of the microorganism; presence
of test-strain growth suppression zones.

In the frozen nutrient medium, using a sterile me-
tallic punch with an internal diameter of 6 mm and an
external diameter of 8 mm, they made holes in which
an equal number of nasal lesions were injected through
the dispenser.

After being introduced into the wells, the Petri
dishes were kept at room temperature for 1 hour, then
incubated at 36 = 1 ° C for 18 to 24 hours.

Discussion of research results.

The results of the conducted research are pre-
sented in the table. 3

The results of studies on the effect of various
concentrations of preservatives on the antimicrobial
activity of medicinal syrup (n =5, P 95%)

Table 3

The results of studies on the effect of various concentrations of preservatives on the antimicrobial ac-
tivity of medicinal syrup (n =5, P 95%)

Expiration . Test culture
date, Conservotional : : P.aerugi- — _
months content E. coli C.albicans nosa S.aureus | B.subtilis | P.vulgaris
I Sorbic acid Diameter of the zone of growth retardadion of microorganisms, mm
1 2 3 4 5 6 7 8

0,05 12,0+0,1 | 13,040,1 15,3£0,1 16,0+0,2 | 11,5+0,3 10,0+0,2
0 0,10 23,4+0,2 | 16,5+0,1 22,4+0,7 21,9+0,7 | 17,6+0,1 14,7+0,1
0,15 23,0+0,1 | 14,240,3 21,0+0,5 19,840,3 | 17,7+0,3 14,6+0,4
0,05 12,0+0,3 | 13,140,2 15,103 15,9+0,6 | 11,4+0,1 10,1+0,1
0,10 23,3+0,1 | 16,7+0,3 22,5+0,3 22,1+0,2 | 17,4+0,3 14,8+0,2
0,15 22,9+0,5 | 14,140,1 21,240,4 19,7+0,2 | 17,6+0,2 14,4+0,2
0,05 11,8+0,1 | 13,0+0,3 15,240,2 16,1+0,1 | 11,4402 10,0+0,3
6 0,10 23,3+0,4 | 16,6%0,1 22,4+0,1 22,0+£0,3 | 17,5%0,1 14,7+0,1
0,15 22,7403 | 14,3+0,2 21,1£0,1 19,6+0,1 | 17,7+0,4 14,5+0,1
0,05 11,9+40,2 | 13,140,2 15,2+0,4 15,8+0,3 | 11,2404 10,1+0,3
12 0,10 23,2+0,5 | 16,4%0,2 22,3+0,3 21,6+0,2 | 17,7+0,3 14,6+0,1
0,15 23,0+0,2 | 14,1+0,1 20,8+0,3 19,7£0,2 | 17,8+0,1 14,7+0,1
0,05 11,7+0,1 | 13,2+0,1 15,3+0,2 15,7+0,2 | 11,1+0,1 10,2+0,4
24 0,10 23,3+0,1 | 16,5+0,1 22,2+0,1 21,740,3 | 17,8+0,1 14,7+0,1
0,15 23,1+0,1 | 14,2+0,3 20,7+0,1 19,6+0,1 | 17,7+0,3 14,8+0,2
0,05 11,8+0,1 | 12,9+0,1 15,0+0,1 15,7+0,2 | 11,3+0,2 10,0+0,1
27 0,10 23,2+0,2 | 16,3+0,1 22,4+0,1 21,5+0,1 | 17,8+0,2 14,7+0,2
0,15 23,1+0,1 | 14,2+0,1 20,8+0,1 19,6+0,2 | 17,7+0,4 14,8+0,1
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1 2 3 | 4 | 5 | 6 | 7 | 8
D., N!pagln / Diameter of the zone of growth retardadion of microorganisms, mm
months Nipazole
0 0,12/0,04 23,0+0,3 14,5+0,2 | 22,0+0,1 | 25,0+0,4 24,8+0,3 | 18,9+0,3
0,06/0,02 22,0+0,4 9,0+0,2 18,1+0,2 | 23,5+0,4 19,2+0,3 | 14,1+0,1
6 0,12/0,04 21,0+0,3 14,0+0,1 | 21,0+0,4 | 25,0+0,1 24,5+0,1 | 18,8+0,3
0,06/0,02 18,0+0,2 8,940,1 18,0+0,3 | 23,1+0,4 19,1+0,2 | 14,0+0,1
12 0,12/0,04 20,0+0,3 12,0+£0,2 | 22,0+0,3 | 25,0+0,4 23,5+0,3 | 18,8+0,3
0,06/0,02 18,1+0,1 8,940,1 18,0+0,2 | 23,1+0,3 19,2+0,3 | 14,0+0,1
24 0,12/0,04 21,0+0,4 12,4+0,1 | 21,0+0,4 | 23,0+0,3 23,1+0,4 | 18,3+0,1
0,06/0,02 20,0+0,4 8,0+0,1 18,0+0,3 | 21,0+0,4 19,2+0,4 | 13,9+0,1
97 0,12/0,04 20,0+0,4 12,1+0,3 | 19,0+0,1 | 19,0+0,3 22,1+0,4 | 17,1+0,2
0,06/0,02 20,0+0,3 8,0+0,1 18,0+0,2 | 21,040,2 19,1+0,2 | 13,1+0,1
ﬁthths Benzoic Acid Diameter of the zone of growth retardadion of microorganisms, mm
0,05 11,0£0,1 12,0+0,2 | 14,3+0,2 15,0£0,2 10,5+0,3 | 9,0+0,2
0 0,10 21,7+0,3 14,0+0,3 | 21,0+0,2 20,2+0,3 15,3£0,2 | 13,2+0,2
0,15 22,3+0,2 22,0+0,3 | 21,5+0,1 20,1+0,5 17,0+£0,3 | 14,0+0,2
0,05 11,1£0,1 11,7+£0,2 | 14,3+£0,2 15,0£0,2 10,5+0,3 | 9,0+0,2
3 0,10 22,0+0,3 13,9+0,1 | 21,1+0,2 20,1+0,1 15,1+0,1 | 13,3+0,3
0,15 22,4+0,1 14,1+0,2 | 21,3+0,2 20,0+0,1 17,1+0,2 | 14,1+0,1
0,05 10,0£0,2 12,0+£0,2 | 14,0+0,1 15,0+0,1 10,5+0,1 | 9,0+0,1
6 0,10 21,0+0,3 15,0+£0,2 | 20,0+0,4 20,1+0,4 15,5+0,1 | 13,1+0,2
0,15 20,0+0,2 14,0+0,5 | 21,3+0,3 20,1+0,3 17,0+0,1 | 14,0+0,1
0,05 11,1£0,2 11,0+£0,2 | 14,0+0,2 15,0£0,2 10,1+0,1 | 9,0+0,1
12 0,10 20,0+0,3 13,0+0,4 | 21,0+0,4 20,1+0,4 15,1£0,1 | 13,1+0,2
0,15 21,0+0,4 12,0+0,5 | 21,5+0,4 20,1+0,1 17,0+0,1 | 14,0+0,1
0,05 10,0£0,1 11,0+£0,1 | 14,0+0,1 15,0+0,1 10,1+0,1 | 8,8+0,1
24 0,10 20,0+0,3 13,0+0,1 | 20,0+0,4 20,0+0,1 15,1£0,1 | 13,0+0,1
0,15 21,0+0,3 12,0+0,1 | 20,0+0,3 20,1+0,4 17,0+£0,1 | 13,8+0,1
0,05 8,0+0,1 10,0+0,2 | 13,0+0,3 14,0+0,3 10,1+0,1 | 8,1+0,1
27 0,10 19,0+0,4 12,5+0,1 | 20,0+0,3 19,0+0,3 15,0+£0,3 | 13,0+0,3
0,15 20,0+0,3 12,0+0,3 | 19,0+0,1 20,0+0,2 16,0+0,3 | 13,1+0,2
v Sodium _ _ _ _
! Diameter of the zone of growth retardadion of microorganisms, mm
months
benzoate
0 mic 0,05 10,7£0,1 12,1+0,2 | 13,1+0,2 14,2+0,2 10,2+0,3 | 9,4+0,2
0,10 18,7£0,1 14,5+0,3 | 21,2+0,2 20,1+0,2 15,1£0,1 | 12,7+0,2
1 2 3 4 5 6 7 8
0 0,15 21,7+0,3 19,8+0,2 | 21,7+0,3 21,6+0,4 17,2+0,1 | 15,2+0,2
0,05 10,9+0,2 12,3+£0,1 | 12,8+0,1 14,1£0,1 10,0+£0,5 | 9,8+0,1
3 0,10 18,8+0,2 14,7+0,2 | 21,4+0,2 20,2+0,3 15,0£0,2 | 12,6+0,1
0,15 21,6+0,1 19,7+0,3 | 21,5+0,4 21,8+0,1 17,0+0,2 | 15,4+0,3
0,05 10,3+0,1 11,8+0,3 | 12,8+0,1 13,9+0,3 10,1+0,1 | 9,3+0,1
6 0,10 18,5+0,1 14,440,1 | 21,0+0,1 19,4+0,1 15,340,2 | 12,5+0,4
0,15 21,6+0,2 19,7+0,5 | 21,2+0,6 21,7+0,1 17,0+0,3 | 15,1+0,1
0,05 10,1+0,4 11,9+0,2 | 12,5+0,3 13,3+0,1 10,2+0,2 | 9,4+0,2
12 0,10 18,7+0,4 14,3+0,2 | 19,8+0,1 19,1+0,1 15,2+0,1 | 12,1+0,3
0,15 21,3+0,1 19,2+0,4 | 21,0+0,1 21,6+0,1 16,9+0,1 | 15,2+0,1
0,05 10,1+0,1 11,2+0,1 | 12,3+0,1 13,0+0,1 10,1+0,3 | 9,3+0,1
24 0,10 18,5+0,1 13,8+0,1 | 19,5+0,3 18,8+0,2 14,6+0,5 | 12,1+0,1
0,15 20,2+0,3 18,9+0,2 | 20,0+0,2 21,0+0,4 16,1+0,1 | 15,0+0,1
0,05 9,8+0,2 11,1+0,1 | 12,1+0,1 13,60,5 10,1+0,1 | 9,1+0,1
27 0,10 18,102 13,140,1 | 12,0+0,1 18,5+0,1 14,44+0,3 | 12,0+0,1
0,15 19,7+0,1 19,0+0,1 | 19,6+0,4 19,8+0,3 16,1+0,2 | 14,9+0,1

The results of antimicrobial activity of preserva- / 0.04%; benzoic acid - 0, 15%; Sodium benzoate -

tives (Table 3) showed that the optimum for sorbic acid  0.15%.
is a concentration of 0.1%; for nipagin / nipazol - 0.12 A comparative analysis of data indicates that
sorbic acid, in contrast to nipagin / nipazole, benzoic
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acid, sodium benzoate, exhibits more pronounced anti-
microbial activity. Since there is no significant differ-
ence in the diameters of the growth retardation band for
sorbic acid at concentrations of 0.1 and 0.15%, it is ad-
visable to use 0.1% sorbic acid content in order to en-
sure the antimicrobial stability of the syrup when stored
for 27 months [6]. Thus, based on the performed com-
prehensive researches, we substantiated the composi-
tion of auxiliary substances of medicinal syrup: xylitol
30; fructose 40; agar 1; citric acid 1; glycerin 5; sorbitol
acid 0,1; water purified to 100.
Reference:

1. Gladukh Y.V., Ruban O.A., Sajko I.V.
Chuyeshov V.1., Lyapunova O., O.Sichkar A.A., in.
Promy slova texnologiya likars'ky X zasobiv: bazovy'j
pidruchny’k. Xarkiv: Nacz. farmacz un-t MOZ
Ukrayiny™; 2016 631 s.

2. Davtian L. L. , Khomych O. O. Likarskyj
zasib u formi syropu dlya oralnogo zastosuvannya
shyrokogo spektru diyi. Patent na vynaxid Ukrayina Ne
117416 MPK (2018.01) Nomer zayavky: a 2017

YJK615.451.16.

02903; Data podannya zayavky: 27.03.2017; Data, z
yakoyi ye chy ' nny"my" prava na vy nadix: 25.07.2018
3. Derzhavnyj departament z Kkontrolyu za
yakistyu, bezpekoyu ta vyrobnycztvom likarskyx
zasobiv i vyrobiv medychnogo pry znachennya.
Derzhavna farmakopeya Ukrayiny: vved. v diyu z 1
zhovt. 2001 r. 1-e vyd. Xarkiv: Rireg; 2001. 531 s.

4. Mykytyuk OP. Osteoartroz: poglyad na
problemu  kriz  pryzmu  xronopatologiyi ta
xronomedycyny. Klin. ta eksperym. patologiya.
2018;17(3):168s.

5. Sheryakova Yu.A, Xyshova O.M. Podslas-
tytely v syropax y y x xarakterystyka. Vestn. farmacyy.
2014;(2):106s.

6. Khomych O. O. , Davtyan L. L. Vybir
konservantu dlya likarskogo syropu. Vseukrayinska
naukovo-praktychna konferenciya «Aktualni pytannya
suchasnoyi medycyny i farmaciyi» (do 50-richchya
zasnuvannya zdmu). Tezy dopovidej 18 — 25 kvitnya
2018 r. 30 travnya 2018 r. 180 s
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OUPEKmMop HAYYHO-NPOU3B00CHBEHHO20 OMOeNeHUsL 20MO8blX JekapcmeeHHbix cpedcme 340 «OKOnaby
(142530, Poccus, Mockosckas obnacme, 2. Dnekmpozopck, yi. bydennozo, 0.1)

cmapwuti npenooasamens Kageopsl hapmaxonozuu u papmayesmuieckux OUCYUNIUH

TOY BO MO «I'ocydapcmeenHbiti 2yMaHUMAPHO-MEXHOI0SUHeCKULL YHUBepCUmen »

Mapoannwvr C.I.

0. M. H., npogheccop Kagedpwvl hapmaronozuu u papmayesmuieckux OUCYUNIUH
I'OY BO MO «I ocyoapcmeennwlil 2yManumapHo-mexHo102u4eckKull yHusepcumemy»

oupexmop no nayke 340 «9KOnaby»
Musuna ILT.

0. gpapm. n., npogheccop, 3amecmumens oupekmopa no Hayunou pabome @I'bHY BUJIAP

HOBBIE ITOJAXO/IbI B TEXHOJIOTUH MOJIYYEHUS BAJTEPUAHBI HACTOMKHA

AuHoTanusi. B pabote paccMOTpeHbI 0COOEHHOCTH, MYTH ONTUMU3AIMY TEXHOJIOTHH TTOJyYSHHUS] HACTOMKU
W3 KOPHEBHUII[ U KOPHE# BasiepuaHbl. V3ydeHbl MOKa3aTeNld KauecTBA HACTOMKK B 3aBUCHMOCTH OT HCIIOJIb30BaH-
HOTO IKCTPAareHTa W PexuMa IKCTPAKIUH. YCTAHOBJIEHO, YTO Hauboyiee PAI[MOHAIBHBIM SIBISIETCS MOJNyYCHHUE
HACTOMKH, C UCIOIB30BAHUEM METO/Ia MOTUPHUIMPOBAHHON IPOOHOI Malepaiy UCIOb3ys B KA4eCTBE IKCTpa-
TeHTa dTUIOBBINA ciupT 95% umu 70%, a 3aTeM BOIy OUYHIIEHHYIO.

Knrouesvie cnosa: sanepuanvl Hacmoiixa, neproasyus, mayepayus, Moouguyuposannas opooHas mayepa-
Yust, IKCMPAzenm, 8bICOKO3PDEKMUGHASL HCUOKOCMHASL XPOMAMOpapust.

BBEJIEHHUE

JlexapcTBeHHBIE MpemnapaThl B popMe HACTOEK Ha
OCHOBE JICKAPCTBEHHOTO PACTHTEIEHOTO CHIPhS JaBHO
BOIIUTH B JICYCOHYIO MPAKTUKY, KaK MpernapaThl ¢ Msir-
KAM TEpareBTUYCCKUM JICWCTBHEM, HE TOKCHYHBIC,
MPaKTUYEeCKA HE UMEIoIre MoOOYHBIX JeiicTBuil. Bo
MHOI'OM TEPareBTHYECKOE MACUCTBHE OOBICHICTCS
HaIM4reM OWOJIOTHYEeCKH akTUBHBIX BemiecTB (BAB)
pasnuaHo#l mpupoasl. He ocnabeBaromuii mHTEpeC K
(buTOTEpANMK CTUMYJIMPYET PACIIUPEHHE W OOHOBIIC-
HHE aCCOPTUMCHTA PACTUTEIBHBIX JIEKAPCTBEHHBIX
MpenapaToB MyTEM COBEPIICHCTBOBAHHUS TEXHOJOTHU
UX TIOJIy4eHHUs ¥ pa3paboTKU HOBBIX COCTaBOB [1, 2, 3,
4, 5, 6]. Ilpu 3TOM CyIIECTBEHHBIM HEIOCTATKOM
HACTOCK SIBIIICTCS MIPUCYTCTBUE STHIIOBOTO CIIUPTA.

Lenbto maHHO# pabOTHI OBLIO U3yUYCHHE BO3MOXK-
HOCTH CHIDKCHHUS KOHIICHTPAI[UK 3TUIIOBOTO CIIHPTA, B

JIeKapCTBEHHOM Tipenapare «Banepuansl HacToikay
0e3 M3MEHEHMsI KauecTBa M TEPareBTHUECKOTO Jei-
CTBUSl IaHHOTO Mpenapara.

B xumMuueckoMm coctaBe KOpHEH U KOpHEBHUI Ba-
JiepuaHbl BELICISIOT 6oiee 100 pa3mmYHBIX KOMIOHEH-
ToB[4, 7, 8]. BOABIIMHCTBO OHOJOTHUECKH aKTUBHBIX
BEIIECTB COACPIKUTCS B YQUPHOM Macie, KOJHISCTBO
KOTOPOTO B BBICYIIIEHHOM ChIpbe coctaisieT ot 0,5 1o
2% . B cocTtaB a¢upHOTO Macja BXOJAT: BaJepHUaHO-
OOpHEOJIOBBIN d¢up, OOpHEOJ, OOPHEOTIOBBIE IPUPHI
MypaBBUHOH, MACIISTHOM B YKCYCHOM KHCIIOT, OUITUKIH-
YECKHUE MOHOTEPIIEHBI, THHEHBI, CECKBUTEPIICHBI, Ke-
TOHBI, KECCUJIOBBIN CITUPT — mpoa3yieH. Hanboee 3Ha-
YUMBIMA KOMITIOHEHTAMHU SIBJISIIOTCS M30BaJIepHAHOBAs
KHCJI0Ta, OOPHEOII, OUIIMKIINYECKAE MOHOTEPIICHBI, Y-
OWJIbHBIC BEICCTBA, MOJIUCAXAPHU/IbI, CATIOHUHBI, BaJic-
MOTPHUATHI M AJTKAIOUIBI (AKTHHHUIMH — OKa3bIBAFOIIUX
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BO30y Katolee JeicTBUE Ha KOILIEK, BaJCPHH, XaTH-
HuH) [7, 8,9, 10, 11, 12].

B Bamepuane Boinemnsaror 10 pa3HBIX BaJemoTpua-
TOB, KOTOpPBIE O0ECTICUMBAIOT JIETKUH CIIa3MOJINTHIC-
ckuit a¢pdexT mpenaparoB. CemaTHBHOE JeicTBHE Ha
LEHTPAIbHYI0 HEPBHYIO CUCTEMY OKa3bIBAIOT AlIKaJO-
Wb, CMOJIBI M HEKOTOpBIE Jpyrue BemecTBa. CBOMH-
CTBO BaJIEpHUAHBI PACIIUPATH COCYABI U BIUATH HA KO-
pOHapHOE KpOBOOOpalleHHEe O00ECHeUNBAIOT IIUKO-
3uapl M OopHeon.  OpraHudyeckHe  KUCIIOTHI
obecrieunBaroT xenueronHslit agdekr. Takxke B dKc-
TpaKTe PacTeHUs BBLAEISIOT MHOTO MaKpo- U MHKPO-
3JIEMEHTOB: XKE€J€30, KAIbIMA, MarHUM, IIUHK, KaJIU,
cenreH u apyrue[13, 14, 15].

B HacTolike BanepuaHsl OIIPENEsIOT, Kak U B pac-
TUTEIIBHOM CBIphE, KAUECTBEHHO COJEPIKAHUE CIOXK-
HBIX 3(HUPOB KapOOHOBBIX KHUCIOT M KOJIWYECTBEHHO
CoJIepKaHNE CIIOXKHBIX 3(PUPOB KapOOHOBBIX KHCIIOT B
nepecyére Ha ATUIOBBII 3(UP KUCIOTH BAIEPEHOBOH,

KOTOpBIE 00YCIaBIMBAIOT (PapMaKOJIOTHUYCCKUil (Tepa-
neBTHYeCKui) apdexr [15, 16, 17, 18, 19, 20].

[Ipu cpaBHeHMH TPHU3HAHHOTO (papMaKOoIOTHUE-
CKOT'O JE€MCTBUS U MOKA3aHUM K NIPUMEHEHHUIO HaCTOEK
1 HAaCTOEB U3 JEKAPCTBCHHOTO PACTHUTEIFHOTO CHIPHS
[21, 22, 23] MOXHO clienaTh BEIBOJ: IPY CMEHE SKCTpa-
reHTa (ITWIOBBIA CIIHPT U BoAa) (papMaKoIOTHIecKoe
JICHCTBUC U MOKA3aHUs K IPUMCHEHUIO OCTACTCS UICH-
TU4HbIM. CJeIOBAaTENIEHO, MOXKHO MPOTHO3UPOBATH,
YTO CHH)KCHUE KOHIICHTPAIMH ATUIOBOTO CIHUPTA MPHU
MIPOU3BOJICTBE HACTOCK HE MPHUBEACT K 3HAYNMOMY U3-
MEHCHHIO ()apMaKOJIIOTUYECKOTO JCHCTBUSL.

MATEPHUAJIBI U METO/bI

B kagecTBe CHIpbS MCIIONB30BANN M3MEINBYEHHOE
CBIpbE KOPHEBUII ¥ KOPHEW BaJIepHaHbI, COOTBETCTBY-
rorrue TpedoBarmsaM ['@ XIV ©C.2.5.0009.15 «Bame-
pHaHbI JIEKapCTBEHHON KOPHEBHINA ¢ KOpHIMMI» (Tad.
1).

Ta6numa 1
IMoka3aTen Ka4ecTBA HCXOTHOTO PACTHTEIBHOTO ChIPhSI
HaumenoBaHue nokasareneit Hopwma no Pezynbrar
®C.2.5.0009.15 aHajm3a

OKCTPaKTUBHBIX BEUIECTB M3BIeKaeMbIX 70% ITHIOBBIM CTUPTOM He menee 25,0 % | 35,4+1,77
Brnaxuocts He 6omee 15,0 % | 8,1+0,4
307a obmas He 6omee 14,0 % | 8,7+0,4
CyMMa CecKBUTEPIIEHOBEIX KHUCIIOT B IlepecyeTe Ha BajiepeHoBylo kucinoty | He menee 0,12 % | 0,3140,02

OOpasupl HACTOEK MOJydYalId METOJOM Malepa-
1M, EPKOJIIIUY ¥ MOAUGDHUIMPOBAHHOK APOOHOI Ma-
[epalny C HUCIIOJIb30BAHNEM B KaueCTBE IKCTPAreHTa
3THNn0BbIA cupT 95%, 70%, 40% 1 Boly OUHILEHHYIO.
VcnibiTaHus HacTOEK MTPOBOAMIN B COOTBETCTBUH TpeE-
OoBaHUSIM HOPMAaTHUBHOU mokymeHTtanuu [24]. IIpose-
JIeHa CTaTHCTHYecKas o0paboTka pe3yabTaTOB KOH-
TpOJA IOKa3aTeled KauecTBa CIUPTOBBIX HACTOCK,
MPUTOTOBJICHHBIX METOJJAMH Malepannu, ApoOHOH Ma-
LEpal¥y 3TUIOBBIM CIMPTOM U BOJOM OYMUICHHOH,
nepkoJsiiuu B coorBeTcTBrm ¢ ODPC.1.1.0013.15 [21].

Hcnonb3oBanu meron BOXX nns moareepxkiae-
HUS HAJIMYUS B UCTIBITYEMBIX HACTOHKaX BaJIepEHOBOM
KHCIIOTHI.

YcnoBust xpomarorpadupoBaHus. Xpomarorpad
«SIMADZU LC-20 AD/T LPGE KIT» (SImonus). Ko-
mouka ZORBAX SB-C18 4,6x250 mm 5-Mikron,
HAMOJIHUTENb OKTaJelMIICUINKarenb. Temmeparypa
koJsioHKH 25°C. O6bem BBoanMo# mpoOsr 10 M. Cko-
POCTB MOTOKA MOABIKHOHN (a3sl 1,0 Mir/MuH.

IMoasmwxHas daza: pactBop opTodhocPOpHOI KHC-
notel, pH=2,4 : anieronutpun (35:65).

[TpuroroBneHune pacTBopa CTaHAAPTHOTO 0Opasia
(CO) Banepenosoii kucnotbl. Oxono 0,015 r (Tounas
HaBecka) BaiepeHoBou kucioTel (CAS: 3569-01-6),
MTOMEIIAI0T B MEPHYIO KoiOy Ha 50 Mi1, nobasistot 20
MJI COUPTa 3TUIOBOTO 95%, mepeMemmBamT A0 MOJI-
HOTO PAacTBOPEHHS, IOBOAAT OOBEM JTAHOIOM MO
METKH H TIEPEMEIITUBAIOT.

[IpuroToBneHne HCHBITYEMOIO pacTBOpa: 5 MI
HACTOWKH, TOMEIAIOT B MEPHYIO KoJ0y Ha 50 M, 10-
Oansror 20 Ma cnupta 3THIOBOTO 95%, JOBOIST
00bEM pacTBOpa J0 METKH, IEepPEeMENINBAIOT, (UIIb-
TPYIOT.

IIpoBenenue ananusa. IlocnenoBarenbHO Xpoma-
torpadupytot pactBop CO BalepeHOBOH KHCIOTHI U
HCTIBITYeMBIE PAaCTBOPBI, TPOBOIS JETCKTUPOBAHHE
npu 210 aM. Bpems ynepxuBaHus BaJepeHOBOU KHC-
JIOTBI OKOJI0 12,7 MUH.

PE3YJBTATBI U OBCYXKIEHUA

Bo Bcex obpasmax Hactoek Metogom BOXX mon-
TBEPKJEHO HaJU4he BaJlepeHOBOI KucIOTHL. [lony-
YeHHBIE XPOMaTOrpaMMBbI TIPUBEIEHBI Ha puc. 1-7.
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B o6pasiax HacToek, MOIy4eHHBIX METOIOM Mallepalliy ¥ MePKOIIINY, HaOII01aeTCsl yMEHbIICHUE COAep-
JKaHUA CIIOXKHBIX B(I)I/IpOB HWKXC MUHUMAJIBHOT'O IPEACIBHOI0 3HAYCHMS, HO YBEJIMUCHNUEC CYyXOI'0 OCTaTKa IMpu CHU-
JKeHUH KOHLIEHTPAIUK CIIUPTa ITUIIOBOTO B AKCTpareHTe 10 20%.

B o6pasnax HacToeK, IOMYy4EeHHBIX METOAOM MOAU(UINPOBAaHHON APOOHOH Manepanuy, HabII0AaeTCs yBe-
JIMYCHHE CYXOT0 OCTATKA MPU CHWKCHUH KOHLICHTPAIUH CIIUPTA, P 3TOM COJICPIKAHUE CII0KHBIX 3(UPOB BHILIE,
YeM y HACTOCK MOJIyYeHHBIX METOIOM Mallepallii U nepKoisanuu (1ad. 3).

Tab6muma 3.
Caoanast Ta0/1MLA NOKAa3aTe/Iell Ka4ecTBA BAJePHAHBI HACTOHKH
Howmep 006- Omnucanue (ipo3- Conepxa- Conepxa- | Ilogmuu- | Coaepxa- Mukpo-
pasma padHasi )XUIKOCTh OT | HHE CyXOro HUE HOCTh HUE CIIO0X- owooru-
KOPHUYHEBOTO JI0 ocraTka (He | cmupTa, (He HBIX 9(QUPOB | dYecKas 4u-
KpacHO-KOpHY-He- Mmenee 3,0 MeHee 65 (He menee cToTa (Ka-
BOTO I[BETA XapaK- %) %) 0,3 %) TEro-pus
TEPHOTO apoMar- 3b)
HOTO 3amaxa)
01/70 M B* npo3pauHas  okua- | 3,82+0,34 68+0,8 CooTB. 0,64+0,06 CooTB.
02/70M B KOCTh  KpacHO-ko- | 3,38+0,34 68+0,8 CooTB. 0,54+0,06 CooTB.
03/70M B pudHeBoro upera xa- | 3,30+0,34 67+0,8 CooTB. 0,624+0,06 Co0TB.
04/70 M B pakTepHOro apomar- | 3,20+0,34 69+0,8 CooTB. 0,68+0,06 Co0TB.
05/70 M B HOTO 3araxa 3,00+0,34 68+0,8 CooTB. 0,6140,06 Co0TB.
01/40M B mpospauy”ast  xua- | 4,70+0,24 38+0,5 CooTB. 0,42+0,06 CooTB.
02/40 M B KOCTh  KpacHO-ko- | 4,32+0,24 38+0,5 CooTB. 0,28+0,06 CooTB.
03/40 M B pUYHEBOrO 1BeTa Xa- | 4,28+0,24 38+0,5 CooTB. 0,3140,06 Co0TB.
04/40 M B PaKkTepHOro apomar- | 4,12+0,24 37+0,5 CooTB. 0,34+0,06 Co0TB.
05/40 M B HOro 3araxa 4,40+0,24 38+0,5 CooTB. 0,32+0,06 Co0TB.
01/70 IT B** | mpo3paunas  xwua- | 3,32+0,20 67+1 CooTB. 0,58+0,02 CoOTB.
02/70 I1B KOCTh  KpacHo-ko- | 3,48+0,20 66+1 CooTB. 0,61+0,02 CooTB.
03/70 11 B pu4YHEeBOro upera xa- | 3,39+0,20 67+1 CooTB. 0,57+0,02 Co0TB.
04/70 1B PaKkTepHOro apomar- | 3,14+0,20 67+1 CooTB. 0,57+0,02 Co0TB.
05/70 1B HOro 3araxa 3,61+0,20 65=+1 CooTB. 0,5540,02 Co0TB.
01/40I1B mpo3paudast  xua- | 4,11+0,41 36+0,8 CooTB. 0,35+0,04 CooTB.
02/40 1B KOCTb  KpacHO-ko- | 3,97+0,41 37+0,8 CooTB. 0,33+0,04 CooTB.
03/40 1B pu4YHeBOro npera xa- | 3,88+0,41 37+0,8 CooTB. 0,37+0,04 Co0TB.
04/40 11 B PakKTepHOro apomar- | 3,22+0,41 38+0,8 CooTB. 0,39+0,04 Co0TB.
05/40 1B HOTo 3araxa 3,45+0,41 37+0,8 CooTB. 0,3140,04 Co0TB.
01/65 mpo3padHas  KuA- | 2,94+0,12 69+0,6 Coorts. 0,55+0,04 CoorTsB.
MJIMB*** KOCTb  KpPaCHO-KO-
02/65M/IMB 3,18+0,12 68+0,6 CooTB. 0,64+0,04 Coo0TB.
03/65M/IMB 3,16+0,12 69+0,6 CooTB. 0,59+0,04 Coo0TB.
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Howmep 006- Onucanue (mpo3- Conepixa- Conmepxka- | Ilommuu- | Copmepxa- Mukpo-
pasia padHasi )XUJIKOCTb OT | HHUE CyXOro HHUE HOCTD HHUE CJIOXK- OHOJIOTH-
KOPHUYHEBOTO 110 octaTka (He | cmmpTa, (He HBIX 3(QUPOB | dYecKas 4u-
KpacHO-KOpHY-He- menee 3,0 MeHee 65 (1e menee cToTa (Ka-
BOTO I[BETA Xapak- %) %) 0,3 %) TEro-pust
TEPHOTO apoMart- 3b)
HOTO 3araxa)
04/65MJIMB | puareBoro mBera xa- | 3,21+0,12 69+0,6 CooTB. 0,55+0,04 CooTB.
05/65SMJIMB | pakrepHoro apomat- | 3,11+0,12 68+0,6 CooTB. 0,61+0,04 CooTB.
HOTO 3amaxa
01/35MJIMB | mpo3paunas  xwun- | 5,14+0,12 39+0,6 CooTB. 0,51+0,04 CooTB.
02/35MJIMB | xocTs  KpacHO-KO- | 5,14+0,12 38+0,5 CooTB. 0,52+0,04 CooTB.
03/35MJIMB | puuHeBoro 1sera Xxa- | 4,96+0,12 39+0,5 CooTB. 0,49+0,04 CooTB.
04/35MJIMB | pakTepHoro apomar- | 5,05+0,12 39+0,5 CooTB. 0,47+0,04 CooTB.
05/35MJIMB | HOTO 3amnaxa 4,89+0,12 39+0,5 CooTB. 0,44+0,04 CooTB.

* - 0bpasyvl sanepuanvl HACMOUKU, NOTYYeHHble Memooom mayepayuu (MB);
** - 06pa3yvl sanepuarvl HACMOUKU, NOJYYeHHble Memodom nepkoasyuu (I1B);

**k*%

BbIBO/IbI

1. HacToliku, NpUroTOBIEHHBIE METOJOM Malepa-
UYL, TIEPKOJLINA ¥ MOAH(PHUIINPOBaHHOM APOOHOI Ma-
Lepalud C COAEpKaHMEeM coupra He MeHee 65%
UMCIOT TPAKTHYECKH OJWHAKOBBIC KOJINYCCTBECHHEIC
TIOKA3aTeIH.

2. UzroToBneHHBIC HACTONKH METOIOM MOIU(H-
IMPOBAaHHON JPOOHON Malepanuu KCTPAreHTOM pas-
HOM KOHLIEHTPAIMK C COZAEP)KaHHWEeM CIMpTa He Ooiee
35% mo moxkazatento «Cyxoi OCTaTOK» MPEBOCXOIAT
HACTOMKH, moxy4eHHsIe Ha 40% 3TUIOBOM CIIHPTE Me-
TOJaMU Malepaluy U TePKOJISIUH.

3. MI3roToBJCHHBIC HACTOWKH METOJ0M MOAuduU-
UPOBAHHOW APOOHOH Malepariy YKCTPAreHTOM pa3-
HOW KOHIIEHTPAIIMU C COJIEpXKAHUEM CITUpTa He Ooree
35% mo moxkazareinto «CopepkaHue CI0XKHBIX 3QUPOB»
BBIIIIE, YEM B HACTOMKAaX, MoJyuyeHHBIX Ha 40% 3THio-
BOM CITUPTE METOJIOM Mallepannui U MePKOIIIINH.

4. JInst paCcTUTENBHOTO ChIPhs KOPHEH 1 KOPHEBHII]
BaJiepUaHbl ONTHUMAIbHBIM METOJOM  MOJyYEHUS
HACTOWKa SIBJSIETCS METOJ MOIUGUIIMPOBAHHOM Ap00-
HOM Malepaly 3TUJI0OBBIM CIIUPTOM U BOJIOH OUYHMIIIEH-
HOH C IOJIy4eHHEM B TOTOBOM IIpenapare CofeprkaHue
CIHpTa ITHIIOBOTO HE MeHee 35%.

5. B o0pasmax HacToek, MONy4eHHBIX METOAOM
MoOU(UIMPOBAaHHOK IpoOHON Marepanny, Haboaa-
€TCSl YBEJIHMYEHUE KOJMYECTBAa CYXOrO OCTaTKa IpHU
CHM)KEHHMH KOHIIEHTPALH CIUPTA, IIPU 3TOM COAepKa-
HUE CIIOXKHBIX 3(HUPOB BHIIIE, YeM Y HACTOCK, IOTYYCH-
HBIX METOJIOM Malepalyy U NEPKOJISIUH.

Takum 00pa3oM, MONYYEHHBIE PE3yIbTaThl KOH-
TPOJISt KOMMYECTBEHHBIX U KAUECTBEHHBIX MTOKa3aTeNeH
HACTOEK, M3rOTOBJICHHBIX Pa3HBIMU METOJIaMHU U C HC-
MOJIb30BAHUEM CITUPTA ATHIIOBOTO Pa3HON KOHIIEHTpa-
WU, CBUACTEIHCTBYIOT O TOM, YTO HamOojee OINTH-
MaJbHOU TEXHOJIOTHEH NOJyUYEHUs] HACTOMKU Bajlepu-
aHBI SBIICTCS METOJ MOIU(PUIMPOBAHHOW APOOHOM
Malepaluuy ¢ KOHIIEHTpauueil 3TUI0BOro CupTa B ro-
TOBOM NPOJYKTE HE MeHee 65%. [laHHbINM MeTox 1M03-
BOJISIET, IIPU COMOCTABUMBIX KOJMUYECTBEHHBIX MOKa3a-
TEJSIX C METOJIOM Mallepaliu, ONTUMU3UPOBATH TEXHO-
JOTHYECKUH TMpoIecc M CHU3UTH CeOEecCTOMMOCTh
HACTOMKH.

- 06pasybl 8aNEPUAHBL HACMOUKU, NOJYYEHHbIE MEMOOOM MOOUPUYUPOSaHHOU OpobHou mayepayuu (MMB).

Metoa MomudUIMPOBAHHON IpOOHOW Marepa-
WU C KOHIICHTPAIHEH STHIIOBOTO CITUPTa B TOTOBOM
NpoayKTe He MeHee 35% HMeeT HemIoXue KoJude-
CTBECHHBIC ITOKA3aTeNH, HO 110 Tokaszarenro «Comepika-
HHUE CIIOXKHBIX 2(HPOBY» BCE KE YCTYIIAeT METOIaM Ma-
epamuy u IpoOHOM Malepanud C KOHICHTpaluein
STHJIOBOTO CIIHPTA B TOTOBOM MPOAYKTE He MeHee 65%.
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OPTIMIZATION OF IMPLEMENTATION OF STRATEGIC PRIORITIES OF THE
ORGANIZATION BY MEANS OF THE NETWORK PLANNING AND MANAGEMENT MODEL

Llopanosa Aiizyny Eouzeesna
Hoxmopanmxa DBA, AO « Yuusepcumem Hapxos»
Pecnybnuxa Kazaxcman, e. Aimamol

ONTUMM3ALUSA PEAJIN3ALINN CTPATETHYECKUX IPUOPUTETOB OPTAHU3AIIUA
MHOCPEACTBOM MOJEJIN CETEBOI'O IINTAHUPOBAHMUSA U YITPABJIEHUSA

Summary. Development of any business is impossible without strategic planning of activities and determi-
nation of strategic priorities for the development of an organization. Moreover, the process of determining strategic
priorities is not so complicated compared to the process of their implementation. The implementation of strategic
priorities requires a well-developed plan with a hierarchy of decisions and stages for the implementation of the
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plan. At the same time, important decisions on the implementation and implementation of strategic priorities are
assigned to managers at various levels.

The paper shows the option of applying the network planning model to the issue of the implementation of
strategic priorities to the organization. Using the model made it possible to estimate the maximum and minimum
possible deadlines for the execution of tasks, the total time reserves, optimize the number of executors, determine
the critical path and tension coefficient for the implementation of the priority under consideration when the layout
of cases is formed: a certain number of executors for each task, the optimal deadline for implementation of tasks.

AHHOTalIl/ISI. PasBurue 11000ro 6M3HECAa HEBO3MOXKHO 0€3 CTPATCrN4YC€CKOro miIaHupoBaHus ACATCIbHOCTU U
OIMPCACIICHUA CTPATCTUUCCKUX NPUOPUTCTOB Pa3BUTUSA OpraHU3alUuu. bonee TOTO, CaM IPOULECCC ONPECACICHUSA
CTPATCTUICCKUX MPUOPUTCTOB €IS HC HACTOJIBKO CJIOKCH IO CPABHCHHUIO C IPOLICCCOM UX pCaIu3alliu. Peanuza-
Iy CTPATCTUYCCKUX IPUOPUTETOB TpeGyeT YE€TKO pa3p360TaHHOFO IJIaHa € COCTaBJICHUEM HUCPAPXUUN peHIeHI/Iﬁ u
OTaloB OCYIICCTBJICHU IJIaHA. HpI/I 9TOM BAKHBIC PCIICHUS 11O OCYIIECCTBJICHUIO U IPETBOPEHUIO CTPATECTUUCCKUX
MMPUOPUTETOB B )KU3Hb BO3JIAraroTCd Ha MCHEIKEPOB PA3JIMYHBIX ypOBHeﬁ.

B craThe nokasan BapuaHT NIPUMEHEHHS MOJIEIN CETEBOT0O TNIAHUPOBAHMUS K BOIPOCY pPeau3aliy CTpaTeru-
YECKUX MMIPUOPUTETOB K OPraHU3aANN. Hcnonws3oBanne MOACTIN ITO3BOJIMIIO OLICHUTHh MAKCUMAJIbHO 1 MUHHUMAJIBHO
BO3MOJKHBIC CPOKH MUCTIOJTHEHUS 3a/1a4, IIOJIHBIE PE3€PBBI BDEMEHHN, OLITUMU3UPOBATH YHUCIIO HCI’IOJ’IHI/ITéJ’Iéﬁ, ompe-
JENUTh KPUTHICCKAHN Iy Th 1 K03()(OUIIHEHT HAIPSHKCHHOCTH IO peaTn3alliil pacCMaTPHUBAEMOT0 TIPHOPHUTETA TIPH
C(l)OpMHpOBaHHOﬁ packiagke ACi: OIPEACICHHOM KOJINYCCTBC HCITOJTHUTEIICH T10 Ka)K,Z[Oﬁ 3aJa4c, oITUMaJIbHOM

CPOKE BBIITOJIHECHUS, YCTAHOBJICHHOM IMOPSAJAKE BBIMIOJHCHHUSA 3a1a4.
Keywords: network planning, strategic priorities, critical path, tension coefficient, performers optimization.
Kniouesvie cnosa: cemesoe nianuposanue, cmpamecudecKue npuopumemeaol, Kpumuuecmﬁ nynio, K03¢d)u-

Yuernm HanpsHCeHHoCmu, Onmumusayusl ucnoanumenetl.

Formulation of the problem. Important tasks in
the process of implementing strategic priorities are the
identification of resources, stages and timelines for the
implementation of relevant activities. The need for re-
sources depends on the specifics of the implementation
of strategic priority. In this case, a budget is drawn up
in which all the necessary expenses for the implemen-
tation of each priority separately are recorded.

A significant role in the implementation of the
strategic priorities of the organization’s development is
assigned to human resources. It is important for the
manager to clearly know the abilities of each employee
who is potentially capable of fulfilling the tasks of im-
plementing the respective strategic priority. It is also
necessary to clearly define the order of actions and
stages of implementation of tasks. In addition, the tim-
ing of the implementation of various tasks on the im-
plementation of development priorities is of great im-
portance. As a rule, the deadlines for implementation
will depend on both human resources (quality and time-
liness of execution of orders), and the schedule of exe-
cution determined by the manager at the appropriate
level.

Analysis of recent research and publications. In
the contemporary practice of many large companies,
network management models are used that imply a de-
parture from the top-down hierarchical control system
[1]. The peculiarity of the network model lies in the
horizontal management structure, i.e., communication
is carried out not by the head with the subordinate, but
by equal people during their direct contacts with each
other [2]. A similar approach can be applied at the level
of implementation of strategic priorities in the organi-
zation when performing relevant tasks.

The network model in the classical form is a
graphical reflection of the plan for the implementation
of a set of works that are closely interrelated. A distinc-
tive feature of the network model is precisely the pres-
ence of links between the execution of logically ordered

actions (operations). At the same time, the link suggests
that some operations cannot be carried out until the
other tasks preceding them are performed.

Using of network models of planning and manage-
ment allows you to optimize the process of implement-
ing strategic priorities. Since the achievement of each
strategic priority is possible only with the implementa-
tion of certain tasks that are carried out in a strictly de-
fined sequence.

In management tasks, methods of generating col-
umns, the use of the Lagrange function [3], linear pro-
gramming, various regression models [4], the Hungar-
ian assignment task method [5], the heuristic algorithm
[6] and [7] are often used. Various variants of mathe-
matical models are also widely used: the Pareto method
and the hierarchical method [8], the technique for de-
termining bottlenecks [9], multi-criteria linear pro-
gramming [10], various optimization methods [11].

The effectiveness of the use of network planning
models is considered in the works of A. E. Polichka, E.
V. Simonova in mathematical modeling of building dis-
ciplines [12], E. V. Bucenko, A. F. Shorikov in opti-
mizing business planning processes [13].

Unsolved part of the problem. In general, net-
work planning uses a graphical display of the work plan
in their logical sequence and interconnection and al-
lows you to subsequently optimize the current manage-
ment by adjusting the original plan [14]. The use of net-
work modeling allows you to analyze all the work and
make improvements to the structure of the model prior
to its implementation [15].

All these features of the network model, in our
opinion, allow it to be applied to the process of imple-
menting strategic priorities in an organization.

The purpose of the paper is to study the possibil-
ity of using network planning in the tasks of determin-
ing the strategic priorities of the organization.
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Methods. To assess the plan for the implementa-
tion of the strategic priority of the organization, we ap-
ply the network planning model. The network model is
an economic-mathematical model, reflecting a set of
operations related to the implementation of a project, in
their logical and technological sequence and communi-
cation. The analysis of the network model presented in
graphical or tabular form allows, first, to more clearly
identify the interrelationships of the project implemen-
tation stages and, secondly, to determine the most opti-
mal order of implementation of these stages in order,
for example, to reduce the implementation time for the
whole complex of works. Thus, network modeling
methods can be attributed to the methods of making op-
timal decisions.

In our case, the project is the implementation of
strategic priority. At the same time, the duration of the
work is set by three estimates - the minimum, maxi-
mum and optimal. The minimum estimate tmin (i, j)
characterizes the duration of the work under the most
favorable circumstances, and the maximum tmax (i, j) -
under the most adverse conditions.

Duration of work in this case is considered as a
random variable, which as a result of the implementa-
tion can take any value ina given interval. The expected
value of t(i, j) is estimated by the formula:

tmin @D+4m )+ timax (@) (1)
6

tex(i’j) =

m — optimal task execution time [16].

To characterize the degree of variation of possible
values around the expected level, the variance is used,
which is estimated as follows:

S2()) = 35 (bmax (L)) = tmin@1))? ()

To determine the time reserves for network events,
the earliest t, and the latest t, deadlines for event com-
pletion are calculated. Any event cannot occur before
all the events preceding it are completed and all previ-
ous works are not performed. Therefore, the early (or
expected) time t,(i) of accomplishing the i-th event is
determined by the duration of the maximum path pre-
ceding this event:

t,(0) = max(t(Ly))  (3)

Lni — any path preceding the i-th event, that is, the
path from the source to the i-th event of the network.

The delay in the occurrence of event i in relation
to its early date will not affect the period of accomplish-
ment of the final event (and, therefore, the period of
performance of the complex of works) until the sum of

the period of accomplishment of this event and the
length (length) of the maximum of the following ex-
ceed the lengths of the critical path. Therefore, the late
(or deadline) term t,(i) of accomplishing the i-th event
is:

tn(i) =t — max(t(Lci)) (4)

L - any path following the i-th event, i.e. path
from the i-th to the final network event.

The time reserve R(i) of the i-th event is defined
as the difference between the late and early dates of its
accomplishment;

R = t, () — t,(D ®)

To determine the maximum possible implementa-
tion time for the whole work package with a 95% reli-
ability, we will use the following formula:

T=T,+Zx*S5; (6)

Z - normative deviation of a random variable,

S«p — standard deviation, calculated as the square
root of the variance of the duration of the critical path.

The complexity of the network schedule is esti-
mated by the complexity factor, which is determined by
the formula:

K; = :_:7 (7)

nw — number of works, units;

Neyv — NUMber of events, units.

The coefficient of intensity K of work P;; is the
ratio of the duration of non-coincident (prisoners be-
tween the same events) segments of the path, one of
which is the path of maximum duration passing through
this work, and the other is the critical path:

K = t(Lmax)— tlcr (8)

ter—tler

t(Lmax) — the duration of the maximum path
through P;j, from the beginning to the end of the net-
work schedule;

ter — duration (length) of the critical path;

tle — the length of the segment of the considered
maximum path coinciding with the critical path.

Research results. Let us consider an example of
using network planning for the implementation of the
strategic priority “Increasing the company's market
share”. As it was said, for the implementation of strate-
gic priority it is necessary to determine the complex of
operations (works) and the timing of their implementa-
tion (table 1).
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Table 1.
Complex tasks within the framework of the implementation of strategic priority
. . Job Deadline, days Number of
Task name Designation . op-
Code | min | max fim performers, people

!Evaluatlon of the company's position A 0.1) 10 | 14 12 4

in the market

Environmental analysis B (1,2) 14 | 20 18 5

Analysis of internal factors C (1,3) 12 | 18 16 3
Competition evaluation D (1,4) 20 | 28 24 4

Market risk assessment E (2,5) 5 7 6 2

Internal risk assessment F (3,5) 8 12 10 3

Analysis of potential customers G (4,6) 12 | 16 14 4

Definition of marketing strategies H (5,6) 20 | 28 24 5
D(_etermmatlon of the optimal selling | 6.7) 5 10 7 3

price of products

Budgeting J (6,8) 3 6 5 3

Develop a financial plan K (8,9) 7 14 10 5
Calculation of financial indicators L (7,9) 3 5 4 3

Calculate the expected value and indicators of variance. The results are presented in table 2.

Table 2
The results of the evaluation of the expected duration of time and variance
Task (i,j) tmin(i,]) tmax(i,]) m(i,j) Expected duration t..(i,j) Dispersion S%(i,j)

0,1 10 14 12 12 0.44
1,2 14 20 18 17,67 1

1,3 12 18 16 15,67 1

1,4 20 28 24 24 1,78
2,5 5 7 6 6 0,11
3,5 8 12 10 10 0,44
4,6 12 16 14 14 0,44
5,6 20 28 24 24 1,78
6,7 5 10 7 7,17 0,69
6,8 3 6 5 4,83 0,25
8,9 7 14 10 10,17 1,36
7,9 3 5 4 4 0,11

Using the data obtained, it is possible to find the main characteristics of the network model by a tabular

method, the critical path and its duration.

The most important indicator of the network schedule is the time reserves. The time reserves of each path
show the extent to which the duration of a given path can be increased without prejudice to the onset of the final
event. Since each non-critical network path has its full time reserve, each event on this way has its own time

reserve.

Critical events of reserves of time do not have, since any delay in the accomplishment of an event lying on a
critical path will cause the same delay in the accomplishment of the terminating event. Thus, by determining the
early date of the onset of the terminating network event, one can determine the length of the critical path.

The results of the deadlines and time reserve are presented in table 3.

Calculate the timing and time reserve

Table 3.

Event Deadlines for the event: early Deadlines for the event: Time reserve, R(i)
number to(i) late t,(i)

0 1,7763568394003E-15 1,7763568394003E-15
1 12 12 1,7763568394003E-15
2 29,67 31,67 2

3 27,67 27,67 0

4 36 47,67 11,67

5 37,67 37,67 0

6 61,67 61,67 0

7 68,84 72,67 3,83

8 66,5 66,5 0

9 76,67 76,67 0
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In determining the early dates for completing the ty(i) events, we move along the network graph from left to
right and use formula (3).

The length of the critical path is equal to the early completion date of the event 9: ty,=t,(9)=76,67

When determining the late dates for accomplishing the events t,(i), we move along the network in the opposite
direction, that is, from right to left and use formula (4).

The total reserve of the path shows how much the total duration of all the work belonging to the given path
can be increased, provided that the duration of the whole complex of works does not change. It is formed when
the previous work will end at its earliest date.

RF 01 = 12-12-0 = 1,7763568394003E-15 Rrae) = 61,67-14-36 = 11,67
Rr @2 =31,67-17,67-12=2 Rei,6 = 61,67-24-37,67 =0

Rr@3) = 27,67-15,67-12=0 Ree,7 = 72,67-7,17-61,67 = 3,83

RF(1 4 =47,67-24-12 = 11,67 Rre8 = 66,5-4,83-61,67 =0
(2 5 = 37,67-6-29,67 = 2 Rrq9 = 76,67-4-68,84 = 3,83
Re@s = 37,67-10-27,67 =0 Rr@9 = 76,67-10,17-66,5=0

OmnpenenuM cBOOOAHBIA pe3epB BPEMEHH:

R (o 1 =12-12-0=0 (4 5 = 61,67-14-36 = 11,67
(1 2 =29,67-17,67-12=0 (5 6 = 61,67-24-37,67 =0
(1 3) = 27,67-15,67-12=0 (5 7= 68,84-7,17-61,67 =0
(1 4=36-24-12=0 R = 66,5-4,83-61,67 =0
(2 5 =37,67-6-29,67 =2 Rfz79 = 76,67-4-68,84 = 3,83
Rz = 37,67-10-27,67 =0 Ris9 = 76,67-10,17-66,5 = 0

Let us analyze the network model in terms of the implementation of tasks on the implementation of strategic
priority (Table 4).

Table 4
Analysis of the network model by date
Task Number of Duration | Early dates: | Early deadline: Late deadline: Minimum
(i,)) previous works tij start ending ending cut
(0,1) 0 10 0 10 10 10
(1,2) 1 14 10 24 25 24
(1,3) 1 12 10 22 22 22
(1,4) 1 20 10 30 38 30
(2,5) 1 5 24 29 30 29
(3,5) 1 8 22 30 30 30
(4,6) 1 12 30 42 50 42
(5,6) 2 20 30 50 50 49
(6,7) 2 5 50 55 57 47
(6,8) 2 3 50 53 53 45
(7,9) 1 3 55 58 60 58
(8,9) 1 7 53 60 60 60

We choose the minimum value for all work ending in 9, which was 58. Therefore, the minimum time for
completion of all tasks for the implementation of strategic priority will be 58 days.

We estimate the coefficients of complexity and intensity. Network models that have a complexity factor from
1.0to 1.5 are simple, from 1.51 to 2.0 - medium complexity, more than 2.1 - complex. In our case, the complexity
factor was:

Ke=12/10=1,2

Since Kd <1.5, the network model is simple.

The coefficient of intensity K of work P;; can vary from 0 (for work in which the maximum length of the
paths that do not coincide with the critical path consists of fictitious works of zero duration) to 1 (for the work of
the critical path). The closer to 1 coefficient of tension K of work P;;, the more difficult it is to perform this work
in a timely manner. The closer to the work of P;i; to zero, the greater the relative reserve has the maximum path
that passes through this work. The results of the calculation of the coefficient of tension are presented in table 5.
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Table 5.
The coefficient of intensity
Task Way Maximum way, Matching works tder Calculation K
t(Lmax)

) 0013 76,67 0D13) 76,67 - -
(3,5)(5.6) (3,5)(5.6)
(6,8)(8.9) (6,8)(8.9)

12 0.0)(L2) 7467 0.1)(5.6) 51 | (74.67-51)/(76,67- | 0,922
(2.5)(5.6) (6.8)(8.9) 51)
(6,8)(8.9)

13) 0.1)(13) 76,67 0.D13) 76,67 - -
(3,5)(5.6) (3,5)(5,6)
(6,8)(8.9) (6,8)(8.9)

(1.4) (0.1)(L.4) 65 0.1)6,8) (89) | 27 | (6527)/(76,67-27) | 0,765

(4,6)(6.8) (8,9)

25) 0112 74.67 0.1(5.6) 51 | (74.67-51)/(76,67- | 0,922
(2.5)(5.6) (6.8)(8.9) 51)
(6,8)(8.9)

3.5) 0.1)(1.3) 76.67 0113 76.67 : :
(3,5)(5.6) (3,5)(5.6)
(6,8)(8.9) (6,8)(8.9)

@6) 0.1)(L4) 65 01)6.8) (89) | 27 | (65-27)/(76.67-27) | 0,765

(4,6)(6.8) (8,9)

5.6) 0.D(13) 76,67 0D13) 76,67 - -
(3,5)(5.6) (3,5)(5.6)
(6,8)(8.9) (6,8)(8.9)

67 0.0)(13) 72.84 0.1)(1.3) 61,67 (72.84- 0,745
(3.5)(5.6) (3.5)(5.6) 61,67)/(76,67-61,67)
(6,7)(7.9)

) 0.1)(L3) 76.67 01123 76.67 ; ;
(3,5)(5.6) (3,5)(5.6)
(6,8)(8.9) (6,8)(8.9)

7.9) 0,1(1,3) 72,84 0,1)(1,3) 61,67 (72,84- 0,745
(3.5)(5.6) (3.5)(5.6) 61,67)/(76,67-61,67)
(6,7)(7.9)

©.9) 0.1)(1.3) 76.67 0113 76.67 : :
(3,5)(5.6) (3,5)(5.6)
(6,8)(8.9) (6,8)(8.9)

The calculated stress coefficients allow to further
classify work by zones. Depending on the magnitude of
the intensity factor K, there are three zones: critical (K
> 0,8); subcritical (0,6 <K <0,8) and backup (K < 0,6).

The closer the tension coefficient to unity, the
more difficult it is to perform this task in a timely man-
ner; the closer to zero, the greater the relative reserve is
the maximum path through this task.

To determine the maximum possible execution
time of the whole complex of tasks, we find the value
of the argument Z, which corresponds to a given prob-
ability of 95% (the value of the F (Z) column is 0,95 *
100% in the table corresponds to Z = 1,96):

T=76,67+1,96*2 = 80,59

Consequently, the maximum completion time of
the whole complex of works at a given 95% probability
level is only 81 days.

Conclusions. The optimization of the deadlines
due to the redistribution of resources is based on the
fact that tasks that are not on the critical path have time
reserves. For the transfer of resources, for example,
people, tasks with a tension ratio in the range from 0 to
0,55 are used, which determines the belonging of the
task to the reserve zone. Figure 1 shows the network
schedule for accomplishing priority tasks and high-
lights the critical path, the duration of which was 76,67
days.
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Figure 1 - Network implementation schedule of strategic priority

The figure shows the critical path (0,1) (1,3) (3,5)
(5,6) (6,8) (8,9), which ensures the execution of tasks
in 77 days. However, the manager should carefully con-
sider the possibility of its implementation without per-
forming other tasks.

The tension coefficients show that all the desig-
nated tasks for the implementation of priority fall into
the subcritical or critical zone (tasks (1,2) and (2,5)).
This means that there is no reserve both in terms of ac-
complishment of the tasks set and in the number of per-
formers. It is even possible that for tasks falling into the
critical zone, additional labor resources will be re-
quired. The duration of the minimum journey was 58
days. However, at the set intensity with a probability of
95%, the implementation of the strategic priority will
be carried out within 81 days.

Thus, the application of the network planning and
management method allows the following:

1) check the feasibility of planned tasks (works)
and their structure;

2) identification of unnecessary tasks, for exam-
ple, not mandatory due to changes in technology;

3) determining the possibility of parallel tasks;

4) the determination of the appropriateness of the
level of detail obtained for the tasks, and, if necessary,
the dismemberment of certain works in order to in-
crease parallelism.
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