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THE RELATIONSHIP BETWEEN THE SPATIAL STRUCTURE OF
THE CITY AND “THE CULTURE OF THE CITY RESIDENTS”

Abstract. The article reveals the ways of organization and evolution of the spatial structure of the

city and the influence of the “culture of the city residents” on these processes. The very “culture of

the city residents” is seen as an element of the intangible factor in the development of urban systems.

The culture itself, mentality and spirituality are components of this element, which determine the

behavior of residents and, accordingly, their needs for the spatial structure in the city they live in.

Keywords: spatial structure, city, “culture of the city residents”, intangible factor, culture, spirituality.

For the modern city residents, urban space is
the territory of their residence and activities, and in
most cases, it is limited only to the set of functional
features an individual uses. In reality though, the spa-
tial structure of the city is a complex and multifac-
eted formation. Among contemporaries, the search
for the optimal structural model of formation and
development of urban space is of greatest interest.
This allows to include the concept of “freedom” in
the spatial organization of the city, which is impor-
tant for the average city resident, who gives priority
to measures to provide for the environment, the or-
ganization of the transport system, engineering and
industrial communications at his/her discretion.

Regarding modern approaches to the organi-
zation of the spatial structure of the city, the most
complete among those including intangible factors
is the five-dimensional model of space proposed by
M. Habrel. The mentioned model is human-centered

in nature, and the researcher claims that “a certain
set of quantitative and qualitative characteristics of
the human dimension should be present in almost
every urban planning task” [2, P. 12]. This led to the
search for different approaches of the city residents
to its space, which testifies to the cultural level of the
residents, which has formed historically.

The very concept of the “culture of the city resi-
dents” can be explained as a complex of material and
spiritual heritage of the city community amassed in
the general historical development or in a certain
period. This is the part which is created and taught
in personal development, as opposed to biologically
inherited. Culture is a certain level of development of
society of a particular historical period. It is often iden-
tified with civilization as a state of development of hu-
man society in a certain historical period while taking
into account the material and spiritual culture. Orga-
nized city life, sacred objects, monuments, developed
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Section 1. Architecture

education, dailylife, as well as other types of organiza-
tion of the space of human existence are considered to
be manifestations of civilization [4, P. 21].

Thus, the primary creator of the phenomenon of
the city and its uniqueness is culture, which manifests
in everyday life, diversity of architectural forms, man-
agement system, activities of public institutions; it
covers the norms, values and reasons for residents’ ac-
tivities. The culture of the city is reflected in the nature
ofits space, which can be interpreted as a chronicle of
life and a record of its history. The city is both a cre-
ator and an exponent of culture and creates a specific
environment for the reflection of culture.

Culture is associated with the mentality and spiritu-
ality that have developed within the city. The mentality
was formed as culture became a kind of ideology, a set
of rules of conduct that influenced the localization of
objects and the formation of spatial structures of cities
of each historical period. The importance of culture for
the development of the city can be considered through
the prism of its social and functional utility:

— the first one directly concerns residents who
use the cultural environment to meet their own needs,
organize free time, and combat urban “diseases”;

— the second one lies in the business culture,
which influences the development of tourism by
generating new jobs, income, etc. The significance of
culture is also related to its influence on the quality
and aesthetics of urban space, which plays a special
role in the attractiveness of the city.

It is the “culture of the city residents” that trans-
forms cities into the center of people’s activities pro-
vided under the influence of intangible factors with
all the consequences, both positive and negative. In
different periods, urbanization led to the emergence
of urban “diseases”, namely violence and social pa-
thologies. Crowds created conditions for the dis-
integration of community; the feeling of belonging
to the group disappeared, social ties weakened, and
the feeling of disunity grew. A special role in fighting
against such “diseases” belongs to the culture, which
forms values, creates symbols that contribute to the

creation of the identity of the residents. The influ-
ence of ideology and culture on the uniqueness of
the city is expressed through:

— direct influence on the formation of a cultural
product and the creation of jobs in sectors related
to culture;

— intensification of activity; restoration of lost
elements of urban space;

— formation of a positive image of the city;

— fighting against its “diseases”, etc.

In this day and age, the city like any other settle-
ment is considered as part of a consciously created
space where the processes of human life flow in ac-
cordance with the requirements and conditions of a
particular place and time [ 3, P. 223]. The city itselfis
the main exponent of the spatial structure that focus-
es on people. In addition, despite clear boundaries
and functiona, the city is not a self-sufficient organ-
ism, and therefore is associated with other compo-
nents, which it actually forms an urban system and
global space with. Despite the unity and integrity of
the city, its internal organization indicates the pres-
ence of a sufficient number of relatively autonomous
elements and a variety of communication links. The
city and its space have always been a synthesis of vari-
ous functional processes united by one or another
system of communications [3, P. 224]. These con-
nections are primarily a manifestation of the mate-
rial, as they focus on existing systems of communica-
tion and functional contacts. Instead, the intangible
is what unites the city at the existing semantic level.
Historically, it was the presence of a spiritual or cul-
tural center in the settlement that gave it the status
of a city. In this case, the functional indicators of the
intangible are defined as a person’s desire to remain
part of this space, to form its structure.

The city have appeared and developed as a result
of various factors, united people of different charac-
ter and occupation. The existence and development
of cities are due to their tendency to diversity and
uniqueness in social sections, namely professional,
property-related, ethnic, etc.
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The study of the spatial structure of the city con-
firms that the formation of the space of cities and
their architecture in different historical periods was
dominated by intangible factors. Intangible phenom-
ena and processes are directly related to people: cul-
ture, innovation, social solidarity, trust, community
and social structures have a nature of relationships.
Local traditions are also important, since they facili-
tate understanding of the deep-rooted traditions of
the local community, social ties, as well as other tra-
ditions of residents that maintain an atmosphere of
trust and enable the transfer of cultural, spiritual and
other values to successors. Over the centuries, peo-

ple change the city, adapt it to their needs, and soci-
ety changes with it. The city is a territory of diverse
activities and human existence combined with the
space where common business collides with group
and individual ones [1]. The foundation of building
a social and spatial model of the city is the relation-
ship between private, group and public spaces.

Thus, the city as a living space has undergone a
long evolution and transformation of all structures,
the end result of which was the formation of a sepa-
rate urban space as a self-sufficient clearly defined
area, where human life and activities are made pos-
sible on a functional level.

References:

1. Akent’ev A. Gorod i ego prostranstvennaja garmonija. Arhitektura i stroitel’stvo. 2011.— No. 2(220).

URL: https://ais.by/story/12610

2. Habrel M. M. Metodolohichni osnovy prostorovoi orhanizatsii mistobudivnykh system (na prykladi
Karpatskoho rehionu Ukrainy). Dysertatsiia na zdobuttia naukovoho stupenia doktora tekhnichnykh
nauk (05.23.20 - Mistobuduvannia ta terytorialne planuvannia).— Kyiv: Kyivskyi natsionalnyi universytet

budivnytstva i arkhitektury. 2002.— 499 p.

3. Kosmii M. M. Nematerialni chynnyky v prostorovii orhanizatsii ta rozvytku mist. Suchasni problemy
arkhitektury ta mistobuduvannia: Nauk.- tekhn. zbirnyk / Vidpov. Red. V. V. Tovbych. - K., KNUBA.

Vyp. 56.2020.— P. 218-233.

4. Mihajlov S. Dizajn sovremennogo goroda: kompleksnaja organizacija predmetno-prostranstvennoj

sredy (teoretiko-metodologicheskaja koncepcija): avtoref. dis. na soiskanie stupeni d-ra. iskusstv: spec.
17.00.06 “tehnicheskaja jestetika i dizajn” (iskusstvovedenie).— M. 2011.— 57 p.




Section 1. Architecture

https://doi.org/10.29013/EJTNS-20-5.6-6-9

Markovskyi Andrii Igorevich,

Candidate of Architecture (PhD),

Scientific Secretary of the Department of Plastic Arts Synthesis at
National Academy of Arts of Ukraine

E-mail: Andrii_Markovskyi@ukr.net

HISTORISM IN THE KIEV ARCHITECTURE OF
THE FIRST HALF OF THE XX CENTURY

Abstract. The article analyzes successive transformations of historical variations in the architec-
ture of Kiev, that depended on the socio-political context that took place in the first half of twentieth
century. From pre-revolutionary historicism and eclecticism along with Art Nouveau, through the
antagonism of the avant-garde and soviet neoclassicism (with the growth of historical variations in
it in the post-war period) to the synthesis in architectural modernism.

Keywords: historicism, eclecticism, Art Nouveau, avant-garde, Soviet neoclassicism, modernism.

Mapxosckuii Andpeii Hzopesuy,

Kandudam apxumexmypi,

Yuenviii cekpemapn omoerenuss CuHmMe3a NAACHUHECKUX UCKYCCMS,
Hayuonaavroii akademuu uckyccms Ypauto.

E-mail: Andrii_Markovskyi@ukr.net

UCTOPU3M B APXUTEKTYPE KUEBA NEPBOM
NMNOJIOBUHDbI XX BEKA

Annotanms. CTaTbs aHAAUSHPYeET II0CACAOBATEAbHbIE TPAHCPOPMAITMU UCTOPHIECKHX BapHAIUI
B apxuTekType Kuesa nepsoit moroBuHbI XX BeKa B 3aBUCHMOCTH OT COIIMO-IIOAUTHIECKOTO KOHTEK-
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Mcropuyecknx peMUHHCIIEHIIUI B ApXUTEKTY-
pe Poccuiickoit umnepun u CCCP B 1jeA0M B 03Ha-
JeHHbIH [TIePHOA B CBOMX HCCAGAOBAHMIX KACAAHCDH
A. B. Uxonnukos, FO.C. Acees, C. O. Xan Maro-
mepA0B, yactTuuHo A. C. Xmeapuwuikuit u H. I1. Bei-
AMHKUH. BoAee AeTaAbHO B KOHTEKCTe YKPauHCKOTIO
HAIIMOHAABHOTO PA3BUTHSI BOIIPOC PACKPHIT B pabo-
tax B. B. Yeneauxa, b. C. Yepxkeca, 1O. B. Mpamxko,
C. H. Aunapy, T. B. Cxubunkoi, b. A. Epodasosa-

IInanmyaka u Ap. Tem He MeHee, TeMa UCTOpU3Ma B
apxuTekType Kuepa Hadaaa mpomaoro Beka CTOAb
obLIMpHA ¥ MHOTOTPAHHA, YTO IO Ceil AeHb COAEP-
XKUT MHOXX€CTBO AAKyH U BbI3bIBaeT XKapKue AUCKYC-
CHU B IPOPECCHOHAABHBIX KPyTaX U MeX IIMPOKOM
006I1eCTBeHHOCTH.

OcHOBHO¥ IPUYMHOM KOHTPACTHBIX ITEPUITeTH B
Pa3BUTHU UCTOPHU3MA O3HAYEHHOM AOKAI[UH MbI CUH-
TaeM TPaHCPOPMAIH COLMO-TIOAUTHYECKHE, YTO II0-

6



HISTORISM INTHE KIEV ARCHITECTURE OF THE FIRST HALF OF THE XX CENTURY

CAEAOBATEABHO HI3MEHSIAM OKPYIKAIOIIUE GeKrpayHA
Y TIepeHHAYMBAAA COOTBETCTBYIOIIME AaHAAOTHH B 3a-
BUCHMOCTH OT KOHBIOHKTYPbI 3aKa34HMKa B IIIPOKOM
cMbIcAe cAoBa. McTopusM, Kak HanpaBAeHHe B TBOpYe-
CTBE, CKOHIIEHTPHPOBAaHHOE Ha peAEKCUH, KaK HeAb-
34 Ay4llIe COOTBETCTBYeT IIOCTPOEHHUIO TeX UAM MHbIX
IapaAAeA€er] M CO3AAHHUIO « HOBOM300PeTeHHbIX TPAAU-
uit> B Aedpuanrmmn Xo6c6ayma [ 1], mpusBaHHbIX Aeru-
TUMU3UPOBATh OIPEACACHHDIM ITOCHIA BAACTHBIX SAUT.

CaMm TepMHMH <«HCTOpPH3M> TpaKTyeTcs IIO-
Pa3HOMY M B Pa3AMYHbIX XPOHOAOTHYECKMX paMKax
HCTOPHMKAMH M TEOPETHUKAMH apXUTEKTYPBbI B 3aBHCHU-
MOCTHU OT KOHKPETHOI'O TeHe31ca TBOPYeCKOro pas-
BUTHUS KOKAOTO OTAGABHOTO KYABTYpPHOTO apeaaa. M
AXXe BHYTPH OAHOTO apeaAa AeQUHMIIMU MOTYT He-
ckoabko pasHuTbes. C. H. Aunpa TpakTyer «ucro-
pu3M> B 0600IIIEHHOM CMBICA€, KaK HAIIPABACHHE ap-
XUTEKTYPBI, «00palleHHOe K HACAEAHIO IIPOIIAOTO>
U Te€M CaMbIM IPOTHUBOIOCTABACHHOE aKTyaAbHOMY
«aPXUTEKTYPHOMY CTHAIO>»> KaXKAOM KOHKPETHOM
snoxw, obpameHHOMy «B Oyaymee> [2]. AanHoe
OIpeAeAeHHe BeChbMa IIHMPOKOe U BKAIOYAET B cefs
KaK pa3sHOOOpa3Hble HEOCTHUAH, TOAYIUBIIYE PACIIPO-
CTpaHeHMe B OT€YeCTBEHHOM apXMTeKType HauKMHas
co BTOpoit nosoBuHb XIX Beka, Tak ¥ pOMAaHTHU3M,
9KAEKTHYECKHEe BapHallMH, COBETCKYI0 HEOKAACCUKY
(Tak HaspBaeMmbIit «CTaAMHCKHI aMnnp>>) U pAKe
TIO3AHMI KAACCHIM3M, YTO TaK JKe UMeA MeCTO OBITD B
apXUTeKType apeasa Ha pyOexe BekoB. [panuiriesi Tep-
MHHA BBICTYIIAeT IPOTUBOIOCTABACHHE CO CTUASIMU
AHTAarOHMCTAaMH — MOAEPHOM, aBaHTaPAOM M MOAEP-
Hu3MOM (BKAIOYAs QYHKITMOHAAM3M). XOTS MBI, KaK
HCCAEAOBATeAb, CKAOHHBI K D0Aee Y3KOIl TPaKTOBKe
TepMMHA «HMCTOPU3M>, He UMesl BO3MOXKHOCTH B paM-
KaX OAHOM CTaTbU PACKPBITh BCIO MHOTOT'PAaHHOCTb Te-
9eHUs, TyT Mbl IPUMeM O3HAYeHHOE TPAaKTOBaHHbIE,
IIOHMMa s ITOA HUM BCe MCTOpUYECKHe BapUalluu B ap-
xuTekType Kuepa Hagaaa mpomaoro Bexa.

Ha py6esxxe XIX u XX BexoB Kues mpeacranasia
coboit PeAUTHO3HO-CaKpaAbHbIM LeHTp Poccumii-
ckoit umnepun. Mcropuyeckue peMHUHHUCIIEHIIUU
B IIEPBYIO OY€PEAb OBIAU IPOSIBAEHBI B KYABTOBOI

apxuTekType. C OAHOM CTOPOHBI, OTPOMHOE KOAH-
4eCTBO XPaMOB B COOOPOB, BO3BEACHHbIX HAU IIEpe-
CTPOEHHBIX B HEOBH3AHTHUIICKOM CTHAe — HanboAee
[TOKA3aTEAbHBIN IIPUMED BAaAI/IMI/IpCKI/Iﬁ co60p apx.
O. Beperrn, Bo3BeaeHHbIN B 1862-1882 rT. — KOTO-
pble AOAXKHBI OBIAML B MOHYMEHTAABHOH $pOpMe yT-
BEPXKAATh OCHOBOIIOAATAOIIUN MU} POCCHMCKON
IIPaBOCAABHOM IJ€PKBH O MPaBOIPEeMCTBEHHOCTH
OHO OT LIePKBU BU3aHTHICKOM. (Crour or™meTuTs,
9TO MbI IIPIMEHSIEM TYT U AAA€e TEPMUH «MH > 6e3
HETaTHUBHBIX HAM ITIO3UTHBHBIX KOHHOTAIIUM, a B I10-
HUMAaHMHA QOPMHPOBAHUSA OIIPEAEACHHON CUCTEMBI
MHUPOBO33pEHUsI [Ty TeM KOMOMHAIIMN UCTOPHIECKIX
($aKTOB 1 «HOBOU30OPETEHHDIX> TPAAULIUIL B IIOAE,
CO3AAIOIIEMCS nponaraHAoﬁ). C Apyroit cTOpOHBI,
UM IPOTHUBOCTOST 3aKa3bl HALIMOHAABHBIX OOIIVH,
4TO IIyTeM UCTOPUYECKUX aHAAOTHM, KOHTPACTHPY-
IOIIUX C TUTYABHBIM «BEAMKOPOCCKHM>» OerkpayH-
AOM, AOOHBAIOTCS COOCTBEHHOM KOHCOAMAALIMM U
KYABTYPHO-IIOAUTHYECKOH He3aBucumocTH. K 3Hako-
BBIM 00pasiiaM MOXKHO OTHECTH KOCTéA cB. Hukonas
(1899-1909 rr.) u xapaumckyio Keneccy (1898—
1902 rr.) apxuTekTopa B. Topoaernkoro. B nepsom
CAy4ae KaTOAMYeCKHe AUACIIOPBhI TOPOAA 3aKa3bIBAIOT
HUCTOPHYECKYIO aHAAOTHUIO C TOTHIECKUM XPaMOM, KO-
TOPBI OAHO3HAYHO ACCOLIMUPYETCS C PUMCKHUM, a He
rpeyecKuM XpUCTHAHCTBOM. Bo BTopoM kapanmckas
obmyHa BBIOMpPAeT MABPUTAHCKO-APAOCKUI CTHAD
AASI O4EBHAHOTO KOHTPACTa C AOMUHHUPYIOIUM XPH-
CTHAHCKUM OKPY>K€HHEM B IJeAOM.

ITapasseAbHO NPSMBIM HCTOPHUYECKHM OTChIA-
KaM OOABIIYIO IIOIYASIPHOCTb IPHOOpETaroT po-
MAHTU3HPOBaHHbBIE JKAEKTHYEeCKHe KOMOWHAIINH,
BOACIO 3aKa3YMKOB IPU3BAaHHBIE CO3AATh TOT HMAM
HHOI BBIPa3HTEABHBIN 00pa3, YacTO He MMEIOIIHIT
KOHKPETHbIX aHAAOTHH, a YMBIIIAEHHO BCTYIIAO-
U CO 3pUTEAEM B UIPY, AAS IPUBACYEHNUS BHUMA-
HUISL ICITOAB3YSI CHHTeTHYeCKOe 0Opas3Hoe pelleHre
B CBOMX CHAY9TaX, AeKOpe U Iponopruax. Mexay
TeM, 4aCTO MMEHHO ITOAOOHbIe 0ObeKThI, OTAMYASIChH
HCKAIOYUTEABHON TBOPYECKOM BhIPAa3UTEABHOCTDIO,
CTAaHOBSATCS BUBUTHOM KapTOYKOM rOpoAa B Hadase
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XX Bexa. Crour ormeTutb AoM Iloaropckoro — «3a-
MOk 6apoHa» — apxurekropa H.H. Aobauesckoro,
nocTpoenHbii 1896-1897 rr.; oom N2 15 Ha AHppe-
eBCKOM CITycke — «3aMok Pryappa>» — apxurexTopa
P. Map¢eanpa, BozBepeHHbIi B 1902-1904 r. 1 0c06-
11k KoBaAeBckoro, Takxe M3BeCTHBIH KaK « ApabCKHit
AOM> U «3aMOK B3AOXOB>, CIIPOeKTHPOBaHHbIH I 1.
AremuaeiMB 1911-1913rr. [3]. Bee TPHU 3AAHMSA TTPEA-
CTaBASIIOT COOOF OTCHIAKY K POMAaHTH3UPOBAHHBIM aA-
ATO3FISIM 3aBEAOMO MHBIX KYABTYPHBIX ApeaAOB H, pac-
MIOAArasich B MCTOPHIECKOM IIeHTpe MHOTOBEKOBOT'O
Kuesa, nposiBASIIOTCS Ha KOHTPACTe K Ay TEHTHIHOMY
OKPY>KEeHHIO. B IepBhIX ABYX CAyJasix 9TO IIpHBHeCe-
HIe CPeAHEBEKOBBIX «TOTHYECKUX> MOTHBOB, B ITO-
CAeAHEM — OTCBIAKA K ApXUTEKTYPHBIM ¢pOopMaM paH-
HeXpUCTHAHCKOM apxuTeKTypbl KaBkasa (aocraTouro
BOABHO TPaKTOBAaHHOM IyGAMKOM KaK «apabcKoii> ).
OaHaxo e, TpH BCeM IKACKTH3Me, Te3ayPyC dIAeMeH-
TOB BOCITPOHM3BEACH Y3HABAEMO U TOYHO, YTO B IIEAOM
CBOMCTBEHHO AASI KHEBCKOM 9KACKTHKH.

Apxurextop FOAnsa MBamko oTMeyaer, 4To Kpo-
Me 4HCTOro MoAaepHa AAst KueBa xapakrepHbI ero
MHOTOYHCAEHHbIEe KOMOMHAIINU C ADYTUME CTHASIMU
[4] - paxTHUECKH B HEM TaK Xe BEAUKO BAMSHUE 06-
IjeeBPOIIe CKOro U poccuiickoro ucropusma. Hanu-
oHaAbHbI MopepH (YAM) B 3acTpolike B cpaBHEHUN
C HeNTPaABHBIM 00lleeBpOIENCKUM IIPeACTaBACH
KyAQ pexe (o moAmTHYeCKHIM r[pnanaM), OAHAKO B
HeM OTCBHIAKH K HCTOPUYECKUM TPAAMITHSIM HApOAHO-
rO 30AY€CTBA YCMATPHUBAIOTC ellle BbIpasUTeAbHee.
B AaHHOM KOHTEKCTE CTOUT OTMeTHUTD IpoekThl B. I
Kpuuesckoro: oco6msix ITurkosckoro 1907-1908
rr. (yHuurosxen B 1986 I.) 1 AOM FOPOACKOTO YHAH-
ma um. C. [pymesckoro, 19081911 rr. (8 coasTop-
cTBe C O. BpaATMaHOM).

ITepBast MupOBasi BOWIHa, 0CBOOOAUTEABHOE ABU-
JKEHUe U PeBOAIOLIMOHHBIE COOBITHS Ha HEKOTOPOe
BpeMs1 00pbIBAIOT APXUTEKTYPHBIH IPOLIeCcC B peruo-
He. [TocAe OKOHYATEABHOI'O CTAHOBAEHUS COBETCKOM
AUKTaTyPBbl 9KAEKTHKA U MOAEPH MApKUPYIOTCS KaK
«OypixKya3Hble IEPEXUTKU>, KOTOPble HE MOTYT
OTBEYaTh HOBBIM 3aIIPOCAM PEBOAIOIIMOHHOTO IIPO-

Aetapckoro obmecrsa. Ha ¢pone nmpuniummassHoM
IepecTpONKY HallMOHAABHBIX MUPOB B MU KOMMY-
HUCTHUYeCKH- MHTePHAIlMOHAABHbIH, TPAAUIIMOHHbIE
HCTOpUYECKHe BApUALIUH CTAHOBSTCS HEyMeCTHBIMU
¥ 4aCTO OIACHBIMU AASI UX aBTOPOB. COOTBETCTBEH-
HO, apXUTEKTypa aBaHTapAd, IPOTHUBOIOCTABASA
cebsI IpeAbIAYIIUM TBOPYECKHMM 3II0XaM, IPHUHIIH-
IIMAABHO OTBEepraeT U UX CTUAMCTHYECKUH Te3aypyc.

OaHako ompepeA€HHbIE BapHallUM BCe PaBHO
IpOsBASIIOTCA. B 4acTHOCTH, Ha KOHKYpCe Ha HOBOe
3AQHME KMEeBCKOTO BOK3aAa 1927 ropa rae, cpeau
IPOEKTOB, NPEACTABASIIONIUX BCe MHOroobpasue
apxuTeKTypHbIX cThAe Ha Teppuropun CCCP,
IepBYI0 U BTOPYIO IIPEMHIO ITOAYJAIOT ABA IIPOEKTa
TaHpaeMa Bep6unxuit-Aaemus [S] ¢ spko BepakeH-
HBIMH OTCBIAKaMU K yKpauHcKoMy 6apokko. Ha Tom
’Ke KOHKypce OBbIA TPeACTaBAEH IPOEKT A,. AsTueHKo,
SBASIOIIMM KOMOMHAIIMIO KAACCHIIM3Ma C HEOBU3aH-
TUHACKUMH AAAIO3HSIMH.

B 1934-193S ropax mpoBOAMTCS KOHKYpPC Ha
3acTpoiiky IIpaBuTeabcTBeHHOrO KBapTasa — KpyIl-
Hefllllee APXUTEKTYPHOE cobbITHe TOro BpeMenu. Ha
TpeX dTAIlaX COCTSI3AHIS TOAABASIOLIEe OOABIIMHCTBO
IPeACTaBACHHBIX IPOEKTOB BhIACPXKAHbI B AyXe COBeT-
CKOM HEOKAACCUKH, TIPSMO LUTUPYIOIIEN POCCUNCKHI
kaaccurmsM 1 amnup XIX Beka, a Takoke HTaAbSHCKUM
peHeccaHc (npoeKTbI Yeuyauna, 3ab6oroTHOrO, AaHT-
6apaa, Arabsira, PrikoBa, QomuHa i Ap-)- Bospamenue
HCTOpPU3Ma B BUAE COBETCKOM HEOKAACCHKH (Tax xe
uMeHyeMo «CTaAMHCKUM aMnnp0M>>) B CepeArHe
1930-x roa0B Ha IPAMYIO CBA3aHO C yracaHUEeM PeBo-
AIOITIOHHOTO ITOABEMA U CTPEMAEHHS K IIOCTPOEHUIO
NPUHIUIIHAABHO HOBOT'O MUPa Ha KOHTPACTe C MUPOM
«CTapbIM>, KOTOPbIM COOTBETCTBOBAA PEBOAIOIIH-
OHHBI aBaHTAPA, PA3ACAUBIIMICS HA PAIlMOHAAU3M
u KoHCTpyKTHBU3M. Ha pone Hapocraromeii rieHTpa-
AVI3ALIMY U ABTOPUTAPHU3ALIHI U 0€3 TOrO TOTAAUTAp-
HOM ITOAUTHYECKON MOAEAH TOCYAAPCTBA, BAACTHbIE
9AUTHI OOPAIIAIOTCS K APXUTEKTYPe, KaK OIPOOOBaH-
HOMY MHCTPYMEHTY MOHYMeHTAaAbHOM IPOTIAaraHABI C
I1eAbI0 ACTUTHMM3AIIMU HOBOT'O CTPOSI ITyTeM OTChIAOK
K UCTOPUYECKOM TPaAUITMU. AHAAOTMYHBIE TIpoIiec-
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CBI IPUCYTCTBYIOT TaK e B HarppcTckon lepmanmu
1 dammcTroit Mtaauu (XOTs MOCAGAHSSA UMITAEMEH-
THPYeT UCTOPHYECKHe PeMUHHCIIEHIIUU B Pa3BUTHE
aBaHTApAQ, He OTPHIIAS €T0, AaHAAOTUYHO COBETCKOMY
IOCTKOHCTPYKTHBU3MY ). Tak 5Ke, KpOMe HHTepHALH-
OHAABHBIX «BEAUKOMMIIEPCKHX> MOTUBOB B Te3aypycC
APXUTEKTYPbI HA BOAHE IOAMTHKH KOPEHHU3AIIHU BO3-
BPAIJAIOTCS MOTHBBI HAIJOHAABHbIE, KaK ITOIIBITKA
3aUI'PBIBAHUS C AOKAABHBIMH HApOAHBIMH MaCCaMU.
TeHA€HIIMS YCHAMBAeTCSI B ITOCA€BOEHHOE BpeMs,
HPOSIBASISICH B KOHKYpCe Ha BoccTaHOBAeHHe Kpema-
ThKa (B 9acTHOCTU poekTh! Tanus 1 3a60A0THOTO ¢
yKpauHCcKuM 6apokko, Baacosa ¢ peneccancom u mp. )
[6]. B 3akoHYEHHOM BHAE OHA IPOSBASETCS B Macce
CKYABIITYPHOH AACTUKH ¥ AGKOPaTUBHOM KePaMHKH,
CO3AQHHOI ITOA PYKOBOACTBOM AOOPOBOABCKOTO.
ITocae mocTanoBaenuss Ne 1871 IJK KIICCu CM
CCCP «O6 ycrpaHeHHH H3AULIECTB B IIPOEKTUPO-
BaHMU 1 CTPOUTEABCTBE > OT 1955 roaa mpoucxoauT
3HAYUTEABHBIH Pa3sBOPOT OTEUECTBEHHON apXUTeK-
TYPBI B CTOPOHY COBETCKOTO APXHTEKTYPHOTO MO-
AepHH3Ma M QYHKIIMOHAAM3MA. Aoporocrosmas
AEKOpaTHBHAS TIAACTHKA U OTAEAKA, B KOTOPOH H
IPOSIBASIAIC MHOYK€CTBEHHBIE AAAIO3UH, TIOIAAAET
mop 3anpeT. OyHKIIMOHAAM3M M TeXHOAOTH3AIIHI
CTPOHUTEABCTBA IIPUBOAUT K TUIIOAOTU3AIIMU POPM

U YIPOLIEHHMIO paHee CAOXKHBIX U MHOTOTPaHHBIX
KOMIIO3UIIUM, OTCHIAABIIUX K MCTOPUIECKHM IIPO-
obpazam. OAHAKO UCTOPU3M B APXUTEKTYpPe, XOTb U
CYLIECTBEHHO TEPSAET ITO3ULIUHU, HO, IEPEOCMBICAEH-
HbIIl HAXOAUT OTPaXKeHHe B AeKOpe KAIOUeBBIX 00IIe-
CTBEHHBIX 3AAHUH U COOPY>KEHHMI1 B BUAE IAEMEHTOB
cyneprpaduky, KepaMHUYeCKUX MO3aUYHbIX ITAHHO,
AE€KOPaTHBHBIX 3aBepIIMI MAABIX apXUTEKTYPHBIX
$opM M MPOYNX CTUAM3OBAHHBIX OTCHIAOK., [Ipak-
TUYECKH IIOAHOCTBIO UCYE3HYB B MHAYCTPHAABHOM
Y )KUAOM 3aCTPOMKE BbITECHEHHBIN PYHKIIMOHAAM3-
MOM, UCTOPHU3M HMMIIAEMEHTUPYETCS B COBETCKHIMA
MOAEPHHU3M KAIOUEeBBIX O0IeCTBEHHbIX 3AQHUI, CTaB
9AEMEHTOM HOBOI'O CHHTETHYECKOI'O aPXUTEKTYPHO-
IO CTHASL, TO €CTh, CAUBIINCh CO CBOUM H3HAYaABHBIM
AHTUIIOAOM, OOPAIeHHbIM «B OyAyIIee>.

Taxum 06pazoM, UCTOPU3M B APXUTEKTYPHOM
noae Kuesa nepBoit moaoBuHbI XX Beka IIPOXOAUT
KacKap IMOCAEAOBATEAbHbIX TPAaHCPOPMALIUH, Ha ITPsI-
MYIO CBSI3aHHBIX C U3BMEHEHHEeM COLMO-TIOAUTHIECKO-
ro 6exrpaynaa. Mcropuyeckrie Bapranuu 1 aAAIO3HU
B TOM MAM MHOM pOpMe MPUCYTCTBYIOT Ha KaXXAOM
JTare reHe3uca OTeYeCTBEHHOM apXUTEKTYPbI, I10-
IIEPEMEHHO 3aHHMMasl TO AOMHHMPYIOIIHE TO OIIIO-
3UIIMOHHBIE TO3ULIUH, HO CTAOMABHO CYIeCTBYS KaK
HeOoTheMAeMasl COCTABASIFOIIAS ITOAS.
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HEADACHE IN OFFICE WORKERS AFTER CORONAVIRUS INFECTION

Abstract. In the outpatient practice of a neurologist, there are often patients with headaches

after COVID-19. In a screening study of 36 office patients after coronavirus infection, a secondary

headache was identified, which had an intolerable pulsating character in 86.11%, in combination with

psycho-emotional and autonomic manifestations. The article discusses the mechanisms of headache,

including post-coronavirus toxic effects on meningeal structures and vascular endothelium.

Keywords: COVID-19, post-viral COVID condition, headache, office syndrome, autonomic

disorders, psycho-emotional disorders.

Relevance. The coronavirus pandemic mobi-
lized the medical community, led to the urgent devel-
opment of principles for the diagnosis and treatment
of the disease, its complications, and also to lay the
foundation for COVID-19 vaccine prevention.

In the outpatient practice of a neurologist, there
are both pulmonary consequences and disorders
of the nervous system. One of the most common
complaints in patients after coronavirus infection is
headache. Headache was reported in 11%-34% of the
hospitalized COVID-19 patients [4, 1420]. Head-
ache can be the only one symptom that lasts about
2 weeks [1,1788-1789], or it can be combined with
other neurological symptoms: sensory disorders in
the form of anosmia [ 3, 1664—1665 ]. In some cases,
it proceeds in the form of migraine attacks [ 1, 1800].
Possible pathophysiological mechanisms of head-
ache with activation of the peripheral nerve endings

of the trigeminal nerve SARS-CoV-2 directly or
through vasculopathy and / or an increase in circu-
lating pro-inflammatory cytokines and hypoxia are
discussed in the literature [ 1, 1789; 3, 1670-1671].
Headache, as you know, not only reduces the quality
of life, but is also a common cause of disability, mal-
adjustment in everyday life and professional activity.
Headache, as you know, not only reduces the quality
of life, but is also a common cause of disability, mal-
adjustment in everyday life and professional activity.
In addition, untimely stopped headache can lead to
cerebrovascular disorders, which are leading among
young people of working age.

Aim. Conduct a screening study among office
workers who have a headache after suffering a coro-
navirus infection; to determine the prevalence of
headache and the peculiarity of clinical symptoms.
The office category was not chosen by chance, since
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they often have headaches in the structure of the office
syndrome. The goal was to analyze possible changes in
the nature of headache in this category of patients, to
determine the diagnostic criteria for headache and to
design the ways of treatment and rehabilitation.

Materials and research methods. 36 patients
were examined: 24 women and 12 men who consult-
ed a neurologist with a headache. The average age of
the surveyed was 40.5 + 3.2 years, i.e. young people
predominated. All patients were office workers who
had an outpatient visit to a neurologist and had a
history of COVID-19. All patients underwent a con-
firmed mild coronavirus infection, including three
patients with pneumonia without signs of respira-
tory failure. COVID-19 was between 1 and 3 months
before the visit to the neurologist. A general clinical
examination was carried out in order to identify ad-
ditional pathology, which made it possible to exclude
from the surveyed contingent persons with somatic
diseases and organic pathology of the nervous sys-
tem. In addition to the neurological status, ophthal-
moscopy and Doppler ultrasonography of the vessels
of the neck and brain were performed. The clinical
neurological diagnosis was established according to
the tenth revision of the International Classification
of Diseases recommended by the WHO.

Results and discussion. All patients complained
of headache. COVID-19 began with headache in
11.1% of patients. Neurological examination of pa-
tients showed that a pulsating unbearable headache
was localized in the parieto-temporal or occipital
region in 86.11% (31 patients), 4 patients had epi-
sodic headaches. A visual analogue scale (VAS) was
used in all patients, which allows assessing the sub-
jectivity of the severity of pain [2, 17]. According to
VAS, 86.11% of patients rated pain at 8—10 points,
and 13.89% of patients rated pain at 5-6 points. In
36.11% (13 patients), sleep disorders (difficulty
falling asleep, interrupted night sleep) were noted;
13.9% (S patients) had cardiac complaints in the
form of pain, sensations of interruptions in the re-
gion of the heart; in 16.7% (6 patients) — breathing

disorders in the form of a symptom of “unsatisfied
inhalation”; 11.1% (4 patients) noted gastrointesti-
nal upset (epigastric bearning, flatulence). All pa-
tients showed a decrease in working capacity, irri-
tability. 99.8% of patients noted the requirment for
additional rest and sleep during the daytime. Nine
patients (25% of patients) noted impaired memory
and memorization, which reduced the employability
of these patients. Objective symptoms of the nervous
system in the examined patients were manifested by
asymmetry of the facial muscles, increased tendon
reflexes, eyelid tremor, instability in the Romberg
position, pronounced autonomic symptoms in the
form of hyperhidrosis of the hands, generalized
sweating, cold snap and marbling of the hands and
feet, pronounced white dermographism. The neu-
rological status was dominated by psychoemotional
disorders in the form of irascibility, tearfulness, irri-
tability, obsession and hypochondria. There was also
a dissonance between polymorphism and the sever-
ity of complaints and the scarcity of focal symptoms
of organic brain damage. There was also a relation-
ship between the psycho-emotional characteristics
of pain and the duration of anosmia, which may in-
dicate the involvement of the central and peripheral
nociceptive mechanisms of headache.

Among patients with unbearable headache,
11.11% (4 patients) had muscle tension headache
with symptoms of autonomic dysfunction before
coronavirus infection; patients were periodically ob-
served by a neurologist. Before viral infection, 16.7%
(6 patients) had musculoskeletal pains of various
localization, mainly involving the upper shoulder
girdle and neck muscles.

We analyzed the frequency of typical Covid-19
laboratory abnormalities on the laboratory determi-
nation, including abnormal lymphopenia, increased
international normalized ratio (INR). Lymphopenia
was more often combined with prolonged subfebrile
temperature (more than 1 month).

Thus, the secondary type of headache in the ex-
amined office patients was 86.11%. In 13.89%, the
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headache was primary in the form of a headache of
muscle tension, combined with painful tension of the
muscles of the head and neck and severe autonomic
symptoms. In 2 patients migraine pain was noted.

Doppler sonography of the vessels of the neck
and brain demonstrated in patients with secondary
headache S-shaped tortuosity of the vertebral ar-
tery and / or branches of the internal carotid artery
in combination with symptoms of angiospasm in
the cerebral vascular basins, an increase in the inti-
ma-media complex index, which indicates a viola-
tion of microcirculation with symptoms post-viral
endothelial dysfunction against the background
of characteristic symptoms of «office syndrome»
involving the vessels of the neck and brain. Dop-
pler ultrasonography of the vessels of the neck and
brain demonstrated in patients with primary head-
ache only S-shaped tortuosity of the vertebral ar-
tery, which may indicate extravasal changes in the
vertebral artery against the background of forced
cognitive attitudes of the neck and shoulder girdle,
which is consistent with our previous studies on
«office syndrome>» [, 507].

Ophthalmoscopy of the fundus vessels demon-
strated in 44.5% of patients with secondary headache
the phenomenon of edema of the optic disc, which
also confirms the post-viral COVID-19 endothelial
dysfunction.

Conclusions. Thus, headache is a frequent
manifestation of the post-viral COVID condition.
The screening examination of office workers with
headaches after coronavirus infection allows us to
formulate diagnostic criteria for headaches:

« Could be the first symptom;

« Often combined with anosmia, autonomic

and psycho-emotional symptoms;

« Could be in the form of migraines;

« There is often a secondary type of chronic

headache. The type of pain may change from
a primary headache of muscle tension to un-
bearable frontal-temporal pain;

+ Leads to long-term disability;

« Combines with laboratory signs of lympho-

penia, hypercoagulability;

« Ophthalmoscopy reveals swelling of the op-

tic disc.

Despite the fact that infectious processes are con-
sidered by many neurologists to be a frequent cause
of cephalgia, the diagnostic criteria for this cepha-
lalgia require further study in a larger category of
patients, which also requires a more detailed study
of the psychophysiological status. Isolated headache
can be a diagnostic marker for COVID-19.

In our opinion, the headache in office workers
after COVID-19 is associated with the direct effect
of the pathogen on the meningeal structures and
vascular endothelium, as well as being a systemic
manifestation of the toxic effects of coronavirus.
It is possible that the endotoxins of the pathogen
inhibit NO synthase, which leads to a systemic
toxic post-viral reaction. Also, the tropism of the
pathogen to the central nervous system cannot be
ruled out, which activates the nuclei of the brain-
stem, the limbic-reticular complex, which leads to
the appearance of headache in combination with
hyperventilation and other autonomic disorders.

Future research should focus on the mecha-
nisms of headache, including endothelial dysfunc-
tion, in office patients. It is of great scientific and
practical interest to study the effect of endothelio-
tropic drugs, nitric oxide donors for the treatment
of post-viral COVID condition and headache, in
particular, which will contribute to the develop-
ment of pathogenetically determined treatment
and rehabilitation of this category of patients. Due
to the peculiarities of the work of office workers,
uncomfortable forced working postures, physical
inactivity, the effects of an arsenal of office aller-
gens, it is necessary to include in the therapy train-
ing of patients in breathing exercises like body flex,
stretch exercises, strict adherence to the drinking
regime, and avoid hypodynamia.
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THE SELF - ORGANIZATION OF GEOLOGICAL
EARTH’S DEVELOPMENT

Abstract. The Earth is regarded as an open non-stationary physical and chemical system which
has one common dynamical property: — the vibration of all the elements of its composition and
state. In the history of the Earth, in its composition, different, but synchronus for; — the interval
chaos — order, structural — material associations from the series: atom — element — ion — molecule —
mineral — rock are formed. Originating at the microscopic level, in the process of self — organization,
they go through a number of stages of development and make up the whole variety of dissipative
geological structures. The formation of the Earth’s lithosphere is presented as a self — similar repeated
repetition of structural - material complexes (SMC) of different ages. Each SMC includes a system of
synchronous magmatic (ultra-basic, basic-diarite-granite part), ore, sedimentary, metamorphic, etc.
geological formations and related phenomena and structures formed at a certain stage of the Earth’s
development. Each SMC has a planetary distribution and characterizes the features of the develop-
ment of the Earth in time and space. The specifics and continuity of self — organization processes
create a complex polycyclic development and structure of the Earth.

Keywords: open systems, vibration, self-organization, structural - material complexes, polycyclic
development of the lithosphere of the Earth.
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CAMOOPIrAHU3ALNA TEOJTIOTMYECKOIO PASBUTUA SEMJIN

AnHOTanms. 3eMAS — OTKPBITasi AMHAMUYecKas pU3NKO-XUMUYeCKas AMCCHIIATUBHAS CTPYKTYPA,
o6AaparoIasi CBOMCTBOM HEAMHEHHON Pa3HOYACTOTHON BHOPAIIUM BCEX AMCKPETHBIX 9A€MEHTOB
CTpPOeHMs], TePMOAMHAMUYECKHX ITApaMeTPOB, PU3NKO-XMMHYECKUX CBOMCTB CPeAbl, PU3NIECKUX
HoAeit 1 3eMAU B IjeAOM. B ucTopuu 3eMan B ee cocTaBe 00pas3yroTCs pasHble, HO CHHXPOHHBIE AASI
HMHTEPBAAOB Xa0C — IIOPSAOK, CTPYKTYPHO-BEIIECTBEHHbIE ACCOLMALIMK M3 PSAA: KBAHT-SIAPO-aTOM-
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HOH-3A€MEHT-MOAEKYAQ-COCAMHEHNE (MI/IHepaA)- IIOpoOAaA. 3apO>KAaﬂCb Ha MUKPOCKOIINYE€CKOM YPOB-

HE, B IIpo1iecce CaMOOPpTaHU3all1 B YCAOBHAX BSaHMOAeﬁCTBHﬂ CHHEPIreTHIE€CKHUX pPE30HAaHCOB, OHH

ITPOXOAAT PSA Pa3AHIHBIX CTaAI/Iﬁ Pa3BUTH M CAAr'alOT BCE MHOI‘OO6PaSI/I€ AHUCCHUIIATHUBHDBIX CaAaMOIIO-

AO6HI)IX KOr€pe€HTHDBIX q)paKTaAbeIX CTPYKTYp HEO 6paTI/IMI)IX ATOMapHbIX, HOHHbIX, MOAEKYASIPHbBIX,

MUHEPAADPHBIX, TIOPOAHDIX 1 (l)OpMaI_II/IOHHbIX KOMIIAEKCOB, ITOCA€AOBATEAPHO CMEHAIOIINXCS BO Bpe-

MeHH U mpocTpaHcTBe. Crenjuduka i HepephIBHOCTD IMPOIlecca CAMOOPIaHHU3AIUU CIIOCOOCTBYeT

CAOXKHOMY ITOAUIIMKAHYIECKOMY Pa3BUTHIO U CTPOEHHIO 3eMAM.

KaroueBbie cA0OBa: OTKPbITbIe CHUCTEMBI, BI/I6paHI/IOHHO-BOAHOBbIe CBOfICTBa, CaMOOpraHu3anus,

ANCCHUIIQTUBHDBIE CTPYKTYPBbI, CTPYKTYPHO-BE€IIECTBEHHbIE KOMIIAEKCHI, IOAUITUKANYECKOE PA3BUTHE

U CTpOeHHe 3eMAH.

B naykax o 3emAe 0c060 CAeAayeT BBIAGAHTb
ACIeKT CTPYKTYPHBIX U BellleCTBEHHBIX IIpeobpa-
30BaHUII B BepxHeil 060A0uKe 3eMAU — AuTOCHepe
u popMHUpOBaHHe 3eMHOM KOPHI MAaHeThl. OH BKAIO-
JaeT CHCTEMHOE PacCMOTpPeHHe BOIIPOCOB O IIOAOKe-
HUM 3eMAU B KOCMOCE, ee aKTUBHOCTH: ABIDKEHHI,
CTPYKTYp, MHUHEPAaAOOOpa3oBaHMs, (HUIMIECKUX
HIOA€, paspylleHue MOPOA U HAaKOIIAGHHE OCAAKOB,
obpasoBaHue peabeda IIOBEPXHOCTH, BOAHDIM, Fa30-
BBIM peskXuM U Ap. Bce oHM B3auMHO CBsI3aHbI U B3aH-
MOOOYCAOBAEHBI CO CTPYKTYPOOOPA3OBaHUEM B AHI-
Tocpepe U MaHTUH U cTpoeHreM 3eman. K koHITy
20-ro cToAeTHS IMPHIIAO ITOHHMAHUE, YTO 3eMAS
npeacTaBasieT coboit oTKphITYIO [6; 7; 8; 9; 15] Al-
HAMHUYECKyI0 QUUKO-XUMHIECKYIO CTPYKTYPY, KO-
TOpast OOMEHUBAETCS C BHELIHEH CPeAOiT 9Hepruei
U BEeIeCTBOM. DTO BbIPA)KaeTCs BAUSHHEM KOCMH-
9eCKHX Ay4eil, COAHEYHOTO 3AeKTPOMArHUTHOTO U3-
Ay4eHHs, TPaBUTAIIMOHHbIX ITOA€H, IIOTOKAMH KOC-
MHYeCKOH IBIAM, METEOPUTOB U APYTHX BO3MOKHbBIX
nporjeccoB. B xadecTBe o6paTHOro o6MeHa, 3eMas
OTBeYaeT PU3NIECKUMHU ITOASIMH, TePsIeT MACCY, TaK-
’Ke IIOTOKH ITbIA€BATBIX YACTHI], DOABIIIOE KOAHIECTBO
BOAOPOAQ, TeANs, KHCAOPOAQ, APYTHX ra3os. K atum
IIPEACTABAEHHAM IPUBEAH, BO-TIEPBBIX PE3YAbTAThI
H3y4eHHsI TeOAOTNYEeCKOTO CTPOEHHUSI 3eMAH 1 OAMDK-
Hero KOCMOCa M BO-BTOPBIX, Pe3YAbTaThl HOBEMIIIIX
$yHAAMEHTAABHBIX HCCAEAOBAHUI B 06AacTH Pu3H-
KU, XMMUHU 1 MAaTeMaTUKH, [IOAy4eHHbIe OAaropapst
paboram yuensix M. P. ITpuroxusa, I Xakena u ux
mKoA, a Takoke A. beprasandu, 0. A KaumonTo-

Bu4a, 1. [aenpopda, I Huxoanc, b.I1. beaoycosa,
A.M. JKaborunckoro, Il Oproaesa, C.IlImuar,
B. D6eannra, Axx. Xoykurca, Y. Crenrepc, 1. T. Illy-
crep, I1. Bepxxe, 3. H. Aopenria, b. ManpeasbporTa,
P. Xyavbena, E. ®epep, B. B. 3ocumosa, X. O. ITaiir-
ret, I1. X. Puxrep u Ap., B KOTOPBIX OBIAM pelIeHbI
MHOTHE IIPOOAEMBI OTKPHITHIX PU3UKO-XIMHIECKUX
CHCTeM U pa3paboTaHbl TEPMOAVHAMIKA, CHHEpTe-
THKa 1 $OPMHUPOBAHHE AUCCHIIATHBHBIX CTPYKTYD,
OIIpeAEASIONUX CAMOOPTAHU3AINIO MX IPOTeKAHUS
[12; 14; 9 u ap.]

3eMAs He CTaIJMOHAPHA U BCE ee 9AeMEHTHI COCTa-
Ba, CTPOEHUS I COCTOSIHUS CO BpeMEHH 3ap OXKACHI,
HAXOASITCS B IIOCTOSTHHOM ABVDKEHUH U U3MEHEHUU.
ITpeacTaBAsieTCsI, 9TO TAABHBIN BKAQA B 00pa3oBaHue
CoAHEYHO CUCTeMbI U 3eMAY BHEC, TAaK HA3bIBAE€MBIH,
«IIePHOA M3AYYEHHH >, KOTAQ, B YCAOBUSAX CHABHO
9HEPTUYHON AUHAMUKH, PA3HOOOPa3HbIE dIAeMEHTaP-
Hble YacTHUIlbl BceaeHHOM co3paBasu PppaKTasbHbIE
obpasoBaHust [aAaKTHK, 3BE3AHBIX CKOTIACHHUI, CH-
CTeM M XHMHYEeCKHX dAeMeHTOB. IIpepmoaararor,
4TO 3TOT MEePHOA HadaAcs 12,7 Mapp.aeT Hazaa. Ha
ero 3aBeplIAloleM dTalle M3 BBICOKOTEMIIepaTyp-
HOTO CI'yCTKA BUOPHUPYIOIIErO MUKPOCKOIINYECKOTO
U 9AEMEHTAPHOIO BelllecTBa U IOAell 6b1Aa cdop-
mupoBana CoaHeuyHas cucrema. MexaHusm obpa-
3oBaHMst COAHEYHOM CHCTEMBI B 00IeM HACHTUYEH
TakoBoMy BceaenHnoii, Ho B MmuHuatiope. [Toxoxee
OTHOCHUTCS ¥ K IIAQHeTaM 3eMHOM rpynmbl. ToAbKo
B OTAMYHE OT pacmmupsionteiics Beceaennoit, B Coa-
HEYHOI CHCTeMe TEPMOAMHAMUYECKasi 0OCTaHOBKA
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B KaKOH-TO MOMEHT CMEHHAACh Ha CXKaTHe, 00pasys
MeCTHbIe aTTpakTOpbl. OAMH U3 HUX ITPEACTaBASIA
3emato. Mssectnniit yyensrit P. XefizeHn mopdexuna-
eT HeOXOAMMOCTb OCO3HAHHS (PpyHAAMEHTAABHBIX
UCTHH: «...1. 3eMAS COCTOUT H3 I[UKAMYECKOTO
KPYTOBOPOTA aTOMOB; ... 2. 3eMHBIe CTPYKTYPbI, FOp-
HbIe ITIOPOADI, OKeaHbI, aTMOC(epa U KUBas IPUPO-
Aa — TeCHO B3aUMOCBsi3aHbl; U... 3. Micropus 3eman
BKAIOYAeT AAUTEAbHbIe IIEPHOABI 3aCTOSI, IIpephIBa-
eMble BHE3aIIHBIMU HEeOOPATUMBIMU COOBITUSIMU>.
B aToM nporjecce B yCAOBHSX PAYKTYAITUI BAUSHIL
OKpY>KaroIeH CpeAbl ¥ H3MeHeHHs TePMOAUHAMHUKHY,
B meprop 4567-4000 MAH. AeT Ha3ap, IPOUCXOAUT
3aAOXKeHHe MepBHYHOI KOpbI 3eMAU. Bce MHOTr006-
pasye reOAOrHYeCKHX SIBACHHI IPOTeKaeT CIIOHTaH-
HO, ALCKPeTHO-OAHOBPEMEHHO, HO HHAMBHAYAABHO,
TO €CTb, B K&XKABII MOMEHT BpeMeHH IIP OMCXOAHT BCe
HX pa3HOOOpasie, HO pa3obIeHHOe B IPOCTPAHCTBE.
OTO Ha NPOTSHKEHUH UCTOPUH 3e€MAU CO3AAET KOO-
IepaTHBHbIe AUHAMUYECKHE YCAOBUSI 0Opa3oBaHMUs
CTPYKTYPHO — BellJeCTBEHHBIX aCCOIHAIIMI Pa3HOTO
Bo3pacra. Eme B. 1. BepHapckuit 06pasHo mucaa,
4TO B KXKAOMH IBIAUHKE COAEPXKHTCS BCSI TabAHMIIA
MemnpeaeeBa, IOITOMY B HUX Y4aCTBYIOT BCe Cylile-
CTBYIOIIMe XUMUYECKUEe SA€MEHTBI U X MHOTOYHC-
AeHHBIe H30TOIIbL. BUOpPaI[OHHbI BOAHOBOI PEXHIM
M3MEHEHHUsI BCeX IapaMeTPOB CPEAbl U CAOXKHbBIE
Pe30HAHCHbIE SIBAGHHUS CO3AAIOT CHABHO HEpaBHO-
BeCHbIe YCAOBHS, UTO COOTBETCTBYeT XapaKTepy
HPOSIBACHUS IIPOLIECCOB CAMOOPTaHU3AIUH IIPH 00-
Pa30BaHUU MHHEPAABHBIX ACCOIMALIUI B OTKPHITBIX
cuctemax [12; 14]. B ocHoBe cocraBa IepPBUYHOMN
KOPBI y4aCTBYIOT XMMHYECKHE IAeMEeHTHI, H3BeCTHbIE
B IIPUPOAE, OAHAKO B IIPOIjecce CaMOOPTaHU3AIUH
IPOUCXOAUT HEOOPATHMAsI CEAEKIIHS B 3aBHCHMOCTH
OT KOHKPEeTHbIX BHYTPEHHUX TePMOAMHAMUIECKIX
ycaoBuii cpeabl. Ho B 061mem Brae Ha paHHel cTa-
AU GOPMUPYETCSI MAarMATHIeCKasl CePHSI IIOPOA IO
COCTaBy: yABTPROCHOBHbIE (YABTPa6a3UTbI) — OCHOB-
uble (6a3uTsi) — cpepnue (rpaHOAMOPHUTDI) — KUCABIE
(rpanuTh1) U yabTpakucable rpaHuTh.. OCHOBHOI
00’beM B 9TOM CEPUU COCTABASIIOT XUMUYECKUE JAe-

MEHTBI U3 IPyIIsl Hanboaee obmabubix: Si, Ti, Al,
Fe, Min, Mg, Ca, Na, K, P, H, O. B npucyrcrsun Bcex
OCTAAbHbIX 9AEMEHTOB OHH ITyTeM CaMOOPTraHU3AINU
00pasyIoT coepArHEHMs, COOTBETCTBYIOIIIE TePMO-
AVHAMHUYECKHM YCAOBHSM, KOTOpPbIE 3aTe€M U 3aCThI-
BAIOT, CO3AaBasi pa3AMYHbIE TOPOABI CepHH. SIBAeHM
CaMOOPTaHM3AIIMH [TOAPA3yMEBaIOT CylleCTBOBaHHe
9AeMEHTApPHBIX 00bEeMOB BHYTPH CHCTEMBbI, pa3Mepbl
KOTOPBIX 3HAYHUTEABHO IPEBBIIAIOT XapaKTepHbIe
MOAEKYASIpHBIE pa3Mepbl, HO MeHbIIHe 10 CpaBHe-
HHIO C ITOAHBIM o6bemoM. IIpu aToMm moBepeHue
pAyKTyanuit Bo BceM 06’beMe HOCHT KOTepeHTHbII
XapakTep, TaK, YTO PAYKTYaITH CKAAABIBASICh BO3pAC-
TAIOT AO 3HAYHUTEABHBIX Pa3MEPOB U B AAAbHEMHIIeM
U3MEHSIOT cucreMy. Ilepexoa oT pexxrMa TemaoBbIX
$AyKTyaIHii K KOrepeHTHOMY MAaKpOCKOIIIYeCKOMY
COCTOSIHHIO, MOXXHO PacCMaTpHUBATh KaK HEpaBHO-
BeCHOe sIBA€HHUe, HallpiMep, 0Opa3oBaHUe 3aPOAbI-
weii>» [ 12]. Hauboaee MHTepECHDI 4yBCTBUTEABHBIE
K QAYKTyaIlMsM IlelTHble U B3pbIBHbIe peakuuu. Io-
CAeAHVe TIPY CO3AQHUU CBOOOAHBIX PAAHKAAOB IIPO-
XOASIT PSIA CTaAMM, OOPa3yIOINHX «pa3BeTBACHHbIE
IeNY COEAMHEeHUH, aBTOKaTAAUTHIEeCKOe YyCKOpeHHe
peaxIuit, peKOMOUHAIIMHI UAU Pa3pPhIB el >». B aTux
YCAOBHSX XapaKTepHO HaAWYHE IIEPEXOAOB MEXAY
MHO>XeCTBEHHBIMH CTallMOHAPHBIMH COCTOSIHHAMUY,
OLI€HKA YCTONYMUBOCTH MAU METACTAOHMABHOCTH CO-
CTOSIHMI Ha Pa3HbIX BETBSX, YTO OIPEeAEAsieT CIIOH-
TAHHBIH TTEPEX0A MEXAY PA3SAMYHBIMH COCTOSHHSM.
C y4eToM MOoAOOHBIX MAM HAM3KHMM K HUM 00CTOSI-
TEAbCTB IPOMCXOAMAO (POPMHpPOBAHHE MarMaTH-
4eCKUX IIOPOA PaHHEH, AOApXeNCKOM KOPbI 3eMAH.
OTO, TAaBHBIM 00pa30M, LjelTHbIe CHAUKATbI YABTPa-
OCHOBHOTI'O M OCHOBHOT'O COCTaBa, IepPeXOAHBIE APYT
B Apyra (MepUAOTUTBI, AYHUTBHI, Ta66POHOPHUTHI)
U, B MEHbIIIell CTelleHH, B O0Aee CPeAHHe H KUCABIE
PasHOBUAHOCTU (AHOPUTBI, TPaHOAUOPHTDI, IpPa-
HUTbI) B UHTPY3UBHBIX PAL[MAX U UX AHAAOTH TIpe-
uMyIecTBeHHO (OQUAAUTHI, 6a3aABTHI, AHAESUTHI,
PUOAWTDI) B ByAKAHHYECKUX (AlMAX, U3AUBIINXCS
Ha MOBePXHOCTh. BemecTBo coaHeyHOro cocTasa,
HaxoAsiIleecsl B BUOPAllMOHHO — BOAHOBOM COCTO-
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SIHUM, TIOA BAMSIHMEM (PAYKTYPHUPYIOIIMX BHEIIHUX
Y BHYTPEHHHX PA3AUYHbIX PAaKTOPOB, TPeBpaIiaeTcs,
3a CYeT CYIeCTBYIOIIUX B KAKAOM U3 YYaCTBYIOMINX
KOMIIOHEHTOB CBOMX YaCTOTHBIX XapaKTEepPHUCTHK,
B CAOXKHOE ITOA€ Pe30HaHCOB. B3aumopericTsre aTHX
PEe30HAHCOB B YCAOBHAX COOTBETCTBYIOIIMX PpU3HIe-
CKHUX [lepeMeHHbIX IAPAMeTPOB, TAABHBIM 00pa3oM
TeMIIePaTyphl, IPUBOAUT K XMMHUYECKHM PeaKIUsIM
OOUABHBIX 9A€MEHTOB C 00pa3oBaHUEM Pa3AUYHBIX
Ijeriell MUHEepPaAbHBIX TPYIII, C IOCAeAYIOIeH HX
KPUCTAAAM3AIMH. DTO IMOPOAbI KPUCTAAAMYECKHE,
CAO>XKHOTO MUHEPAABHOT'O COCTaBa U CTPYKTYPbl, CO-
AepKalliie MHOXKeCTBA Pa3AMYHBIX AO MeABYAHITHX
BKAIOUEHHM MUHEPAAOB U ITPUMeCeH TSKEABIX PeA-
KUX, PACCeSIHHBIX U PAAMOAKTUBHBIX XUMUYECKUX dAL-
MeHTOB. OHH CAQraoT TakXke CAOXKHOM MOPPOAOTUH
AVCCHIIATUBHbIE CTPYKTYPbl, MECTAMHU COCTOSIIUMHU
U3 [TOCTENIeHHO MePEeXOASIIMMH II0 COCTaBY IIOPOA
BCEM MarMaTU4YeCKON CEpHH, OT yApra6a3HTOB AO
I'PaHHUTOB, UAU TEAQ, IIPEACTAaBACHHbIE OAHOM IO CO-
cTaBy rpymmoit mopoa. Oco6eHHOCTH BHY TPEHHErO
CTPOEHMS TIOPOA HOCST CAABI HapyLIeHU! 1 Aepop-
Mal[uii, a OTAGAbHbIE MUHEPAAbI [TeYaTh OTIAABACHUS,
AMHAMHYECKOTO POCTa U PPAKTAABHOTO CTPOEHHS.
OTHUM IPOLIECCOM OXBAYeHBI OIPOMHbIE OOBEMBI
BellleCTBa B IIOIPAHUYHOM 30He GOpMUpPYIOLTeHcs
3eMAU Ha MPOTSHKEHUH BpeMeHH, mopsiaka SO0 MaH.
AeT. B 1011 30He XapakTepHBI 3HAUUTEAbHbIE KOAEOa-
HHS TeMIIepaTyp YCAOBUM KPUCTAAAU3AITMH, IPUCYT-
CTBHE BOAHO-Ta30BbIX TAPOB, CBOOOAHBIX PAAUKAAOB
U paccesiHHBIX MAABIX 9AeMeHTOB. Bce aTo cmoco6-
CTBOBAAO AKTUBHOMY Pa3BUTHIO IIPOLI€CCOB CAMOOP-
raHM3alM{ MarMaTH4eCKOro KOMITAeKCa ITepBUYHOM
KOPBI, TPEACTABASIIOIETO B IIeAOM U OTACAbHBIMU Te-
AaMH QpaKTaABHYIO cucTeMy MOpdocTpykTyp. ro
KacaeTcs APYTHUX SIBACHHI, Takoke KaK 0CAAOYHBIX OT-
AOXKEHUH 1 THAPOPE@XHMA, TO AAHHBIX HEAOCTATOYHO
AASL ux oLjeHKH. BospacT aTux 0o6pasoBaHuit ompeae-
A€H Ha OCHOBAHMU BO3PACTa IIMPKOHOB, HAAEHHBIX
B paHHeApXeMCKUX U apXeHCKUX I'eOAOTHYECKHUX I10-
POAAX M3 pa3HbIX pallOHOB 3eMAHU U COCTABASIOIIUX
4.1-4.34 mapa. aet [11]. O6pem nepBUdHOIT KOPBI

OTBeJaeT OOABIIEN YaCTU «3eAeHON>» KOPbI 3eMAH
u oTHocuTcs kK Karapxero. MomHoCTh ee HesicHa
U HEeU3BeCTHO, PaCIpPOCTPaHsIAACh AU OHA Ha BCel
IIOBEPXHOCTH paHHe!N 3eMAn?

AaabHeriiie 0COOEHHOCTH F€OAOTHIECKOTO pas-
BUTHS 3€MAY BBITEKAIOT U3 BUOPALIMOHHO-BOAHOBOTO
COCTOSIHHSI COAHEYHOTO ee COCTaBa, BpalljeH!s BOKPYT
CoaHnI1a, BpamieH1s BOKPYT CBOeH 0CH, PU3UKO-XUMH-
JeCKHX YCAOBHI, BHENIHUX U BHYTPEHHHUX AUHAMH-
4eCKHX IIPOI[eCCOB BAMSHMUSA. YIUThIBAsI TIOHUMAHHUE
AVHAMHUYECKOTO CIIOHTAHHOTO Pa3BUTHS IPUPOABI
U TIpoliecca CaMOOPIaHU3alMU MaTepUH-BellecTBa
[14], BepHO yTBepKACHHE, 4TO AIOGOE BElIECTBEHHOE
CaMOCTOSITEABHOE COOBITHE, siBA€HUE, PHU3HIECKIEe
IIOAS B IIPUPOAE, He 3aBHCUMO OT MacIITaba, MoxeT
paccMaTpHBaThCs KaK CaMOPA3BUBAIOIMIASICS CHUCTe-
Ma OIIpeAeAeHHOro ypoBHs opranusanuu. I[Iponecc
CaMOOpPTaHM3AI[UH MMeeT ABe B3aHMHO CBsI3aHHbIE
HeoOpaTHMble TEHACHIIUH: CO3UAATEABHYIO U Pa3py-
uTeAbHy0. Obe OHU CIIOCOOCTBYIOT 0OPa30BaHUIO
BellleCTBEHHbIX aCCOIMAIIU, HO B Pa3HbIX YCAOBHUSIX,
COCTaBa, CKOPOCTU M IPOAOAKUTEABHOCTHU >KU3HU.
B ocHOBe cTpoeHMs cocTaBa 3eMHOM KOPBI AKHT
IIPOIIeCC BBIIIAABAGHHS M KPHCTAAAM3AIUM CEPHU
MarMaTU4eckHX IIOPOA U CBS3aHHOTO C HUM APYTHX
obpasosanuil. VIx pa3pyliueHue B yCAOBHSX OKpPY>Ka-
IOIIel CPeAbl IIPUBOAUT K HAKOTIAGHHIO OCAAOYHOTO
MaTepuasa. B mpepesax 3eMAM H3BeCTHBI XUMUYECKHE
3AEMEeHTBHI BCeX IpyIIL, 0KOoAO 50% MX HAXOASTCS TaK-
e U B CAMOPOAHOM BHA€, YaCTb B BUA€ HOHOB, MO-
AexyA (dyrsepenpl, KUAKHE KDHCTAAABL, BOAR, Ta3bl),
Boaee 6000 MIHEepaAbHBIX COEAMHEHHUI 1 MUHEPAAOB,
00pasyloT MHOXXECTBO IIOPOA U IIOPOAHBIX I'PYIIL
CymecTByIOT pasAMdHble CUCTEMATHKH, IIOAydeHHbIe
IpY AHAAM3€ FeOAOTHYECKHX SBACHHUH U IPOLIeCCOB:
MarMaTH4ecKHX, OCAAOUHbIX, PyAHbIX, MeTaMOp pHde-
CKMX, CTPYKTYPHBIX H T.A. MHOro4MCA€HHBIMU IIPU-
MepaMH reOAOTMYeCKOM ITPAKTHKH U TeOPEeTUYeCKUM
CHHTE30M AAHHBIX BBIIBAEHBI 3aKOHOMEPHOCTH I1a-
pareHeTHYEeCKON U TeHeTUYEeCKOM CBSA3U Pa3AMYHBIX
IO COCTaBy MarMaTMYeCKUX IIOPOA APYT C APYTOM
U C PYAHBIMH MECTOPOXKAEHHSAMHU PasHOIO COCTaBa
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Y OCAAOYHbIX OTAOXKEHMI C HUMH. JTO ITO3BOASIET Ha-
METHUTBD OOIIYI0 TAKCOHOMUYECKYIO eAUHHITY, KOTOPast
OYAET OOBEAMHSTh CHHXPOHHbIE FeOAOTHYecKue 06-
pa3oBaHus, CBSI3aHHbIe BpeMeHeM, FeHeTUYEeCKU AU
YCAOBHSAMH IPOHCXOXAeHHA. B reosormdgeckoi Hayke
OCHOBHBIM, OOIIIMM CUCTEMATHIeCKIM II0OAPA3ACACHH-
eM CAY>KUT popMalys: MarMaTuyeckasi, OCaAO4Hasi,
PYAHasi, U Ap., KOTOpbIe XapaKTepU3yIOT COCTaB U ycC-
AoBusi obpaszoBanus. HecmoTpst Ha 3HaunTeAbHOE
KOAMYECTBA U pa3HOOOpasie KOHKPETHBIX MarMaTH-
4ecKHX GOpMaliHii, YCAO pOPMALMOHHDIX ITeTPOXH-
MHMYECKUX TUIIOB OTPAaHHUYEHHO, a B OCHOBe GpopMu-
PpOBaHMA BCeX MarMaTUYeCKUX ITOPOA U UX popMariui
MOT'YT ObIT IIOAOXEHBI YeThIPe KAACCA IPUPOAHDIX
XUMHWYECKHX CO@AMHEeHMI: YABTPAOCHOBHBIX, OCHOB-
HbIX, CDEAHHX H KHCABIX, HHOTAQ C I@AOYHBIM YKAO-
HoM. ITopoapl, oTHOCAImMUeECs K 3TUM KAAaccaM, yCTa-
HAaBAMBAIOTCS IPAKTHYECKU CPEAU I'€OAOTHYeCKHX
IIPOAYKTOB BCeX BO3pacToB. OHM AETAABHO OIHCAHbI
0. A. Ky3zuenossiv, 3. IT. 330xom, 1. M. A6pamosu-
gyem U M. I Kaymuseiv u apyrumu. o nmeromumcs
AQHHBIM ITPEACTABASITCS, UTO TeHepaliHsa MarMaTHye-
CKHX IIPOAYKTOB 3THX KAACCOB ITPOUCXOAUT CHHXPOH-
HO MAM OAM3KO IIO BpeMeHHU C 00pa3oBaHHEM COOT-
BETCTBYIOIUX popMariuii. B 3eMHOIT KOpe n3BeCTHbI
PpasHOOOpa3Hble PyAHbIE IIPOSIBACHUSI SHAOT€HHOTO
Y 9K30Te€HHOTO NpoucxokeHMs. boabimas yacTp mar-
MaTOTEHHBIX, TIAy TOHOTEHHbIX, ByAKAHOT€HHBIX H TH-
APpOTepMaAbHBIX MECTOPOXKACHHI IMeeT IIapareHeTH-
4eCKYI0 AU TeHeTHIeCKYIO CBSI3b C OIPeACACHHbIMU
MarMaTH4eCKUMU IPOSBACHAMU. S3HAYUTEAbHAS YACTh
MECTOPOXKAEHHI 0CAAOYHOTO U MeTaMOP(OreHHOTO
IIPOMCXOXACHHUS UMeeT CHHIeHeTHYHBIH HCTOYHHK
pyAoobpazoBanus. B ocap0uHOM yexae IAAHETHI pac-
IIPOCTPaHeHbl OCAAOYHbIE ITOPOABI ByAKAHOTEHHO-
ro, $pAMIIEBOro, TEPPUIeHHOIO, XeMOT€HHOIO U Ap.
00pa30oBaHMUs U BHIAEASIIOTCSI pasHOOOpasHbie Gop-
Manun. PaspyiieHne mopoa 1 HaKOIAEHHE OCAAKOB
HauboAee HeTPEPBIBHBIN IIPOLIECC, HAXOASIIUICS
B TECHOM B3aUMOCBSI3H C Pa3BUTHEM ITOBEPXHOCTHbIX
MOpPPOCTPYKTYp U peabedpoobpasoBaHUEM B IpeAe-
AAX KOHTHHEHTOB, AHa Mopel U okeaHOB. Bmecre

C TeM OH IapareHeTUYeCKH CBSI3aH C TAYyOHHHbBIMU
reOAMHAMHYECKHMH IIPOLIECCAMH, TaK KaK ITOCAEA-
HHe IIPEAOIPEACASIOT OCOOEHHOCTH MOPPOAOTHU
peabeda U cocTaB POPMHUPYIOIUXCS F€OAOTHIECKUX
popmarmit. [Tockoabky mporeccs peabedpoobpaszoa-
HUS OKEAaHOB M KOHTHHEHTOB, KAUMaTHYeCcKre 06cTa-
HOBKH Ha 3eMHOM IIIape B3aUMOCBSI3aHBbI, IIOCTOABKY
MO>KHO CYHTaTh, YTO MEXAY BCeM MHOToobpasueM
CHHXPOHHBIX OCAAOYHBIX (POpMALUI CyIIeCTByeT
IapareHeTHJecKas cBA3b. MHorue ocapounsre pop-
MaIlHH SIBASIOTCSI PyAOHOCHBIMH U BMEIJAIOT CHHTe-
HETUYHbIE MECTOPOXKACHHS IIOA3HBIX MCKOIIAeMBIX.
HaxomaeHne 0capO4YHBIX POPMAIHI IIPOHCXOAUT
CHHXPOHHO C IIPOSIBA€HHEM MarMaTHU3Ma M YacThIO 3a
VX CUET U PaspyIlleHus 60Aee APEBHIX 0OPa30BaHUIL.
MeTramop $prrdeckue, MeTaCOMaTHIECKHE IIOPOABI pa3-
BUTHI LIUPOKO B 3eMHOM Kope. OHM 06pasyrorcs 3a
CYeT peoOpa3oBaHMs IEPBUYHbIX IOPOA Pa3HOTO CO-
CTaBa M IIPOUCXOXXACHUS, IPUPOAA KOTOPBIX He BCETAA
nopaaeTcs pacuuposke. OTAeAbHBIMU PpopMarus-
MH CA€AyeT CYHTATb BOAY U ra3bl. YUHUTBIBAs BbIIIe
M3AO0XKEHHOE, a TaKKe 0COOEHHOCTH AMHAMHYECKO-
rO Pa3BUTHSA MPOIIECCOB CAMOOPTAHU3ALUH 3€MAH,
IPeAAAraeTcsl BhIAGACHHE TAKCOHA BBICIIETO IOPSIA-
Ka — CTPYKTypHO — BemecTBenHbIit komraekc (CBK)
CHHXPOHHbIX MArMaTHYeCKHX, 0CAAOYHbIX, METaMOp-
dryecKkux, pyAHBIX U T.A. popmanmit [ 25 ). B uactHo-
cry, CBK kaTapxes nmpeacTaBAsieT ONMCAaHHAs BbIlIe
CepHs MarMaTUYeCKUX OPOA YABTPAOCHOBHOI'O-OC-
HOBHOTO — CPEAHETO U KFCAOTO COCTaBa M OCAAOYHBIE
IIOPOABI — 06beM IIepPBUYHOM KOPBI 3eMAl. Beaymue
nokasarear CBK: cocras, Bo3pacT 1 06beM BemjecTsa.
Copaepxxanne CBK ompeaeastior coctas 1 06beM, BXO-
ASIIITMX B HETO FeOAOTMYeCKUX (pOpMaIiHii, a BO3pacT
COOTBETCTBYET IIEPUOAY BpeMeH! 0Opa30BaHIs CEPUU
MarMaTHYeCKHX II0POA TOMOAPOMHOTO PSIAQ YABTpa-
0a3UTBI — GA3UTHI — CPEAHE-KICABIE U YABTPAKUCABIE
MarMaTUTbI, HTHOTAA C IIPUMECHIO IeAOYHOCTH. Bpe-
Ms1 00Pa30BaHUSI OTAEABHBIX F€OAOTUIECKHX GpOpMa-
I[UI MOXKET OBITh CKOAB3SIIMM, HE COOTBETCTBOBATh
o6memy Bospacty CBK, HO He BBIXOAWT 32 €r0 PaMKH.
dopmupoBaHUe 3TOM MarMaTHIECKOH CePUH TIOPOA,
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C KOTOPOI CBSI3HBI U OOABIIASI 4YACTh PYAHBIX CKOIIA-
HUTL, UX pa3pylIeHue, a TAoKe 00pa3oBaHKe XeMOTeH-
HBIX, OPraHOTE€HHbIX U GHOTEHHBIX OCAAOUHBIX IIOPOA,
BOAQ, ra3000pa3Hble U XXUAKHE BellleCTBa, BHOCAT OC-
HOBHOH BKAAA B AMHAMITYECKOE CTPOeHNEe U Pa3BUTHE
3eMHOI1 KOpsI Ha aToT nepuop. O6vem CBK - aro
00beM BelllecTBa BCEX, BXOASIIUX B HErO (pOpPMAL[HIL
¥ eCTb 4aCTh B pa3pe3e 3eMHOM KOPbI (KOHTUHEHTaAD-
HO# 1 OKeaHnuecKoit). BHyTpennss crpykrypa CBK
OIIpeAeASIeTCS TIEPBUYHON MOPPOAOTHEH, CAAraro-
X ero pOPMAITOHHBIX TeA M APYTUX CHHXPOHHBIX
CTPYKTYPHBIX 9A€MEHTOB, IMEIOIUX AICCUITATUBHYIO
npupoay [14; 6; 7; 8; 9]. CBK nmeer naanerapHoe
Pa3BHTHeE U IIPEeUMYIIIeCTBEHHO, AATePaAbHOE PacIpo-
CTpaHeHUe reOAOTHIECKHX pOPMAIIUIT U CBSI3AHHBIX
C HUMH CTPYKTYP, IPEACTaBASII COOOI IIAAHeTapHOe
CTPYKTYpHO-BellleCTBeHHOe 00Opa3oBaHue, IO pas-
HOMY IIPOSIBASIIOINIeeCsI B OTAABHBIX YACTSIX IIAQHEThI
B AaHHbII eprop Bpemenn. CBK Bkatoaer B 00meit
CTPYKType reOAOTHIecKre 06pa3oBaHs, popMHUpPO-
BaHMe KOTOPbIX O0YCAOBAEHO €CTeCTBEHHOUCTOPU-
94eCKOH, Iapa-u reHeTHIeCKOHN B3aHMOCBSI3BIO IIPO-
IJeCCOB AMTOTeHe3a, MarMaTu3Ma, MeTaMop$uaMa,
cTpykrypoobpasoBanus u pyporenesa. CBK xapax-
TepH3yeT 3aKOHOMEPHBbIi, B paMKaX BpeMeHH H IIpo-
CTPAHCTBAa AMHAMHYECKUH MPOIIeCC AUCKPETHBIX CO-
ObITHIL, pOPMHUPYIOIIUX TeOAOTHIECKIe GOPMAIIUH Ha
ornpeaeAeHHOM aTarte passutus. 1o renesucy CBK
O00OBEAMHSIET 9A€MEHThI BCEX F€OAMHAMHIYECKHUX 00-
CTAHOBOK M CTPYKTYP 3€MAU AASI CBOETO IePHOAQ.
B pernonasraom maane CBK MoskeT mposiBAATbCS He
MIOAHOCTBIO, pparmeHTapHO. CpeAHHI XUMIIeCKHH
coctaB CBK 6An30k cpepHEMy cOCTaBy KOpBI 3eMAU
u Bcet [1aaneTsI. B kauecTBe AOTIOAHUTEABHOM Xapak-
TEPUCTHUKH IIPEAAOSKEHHOTO CTPYKTYPHO-BeleCTBeH-
Horo noapasaeserns — CBK ormernm noaoxenus,
KOTOPBIE MOXXHO OTHECTH B Pa3psIA AKCHOMATHIECKHX.
Bo- nepsbIx, 3T0 HempephIBHO-TIpepbIBUCTOE (AUC-
KpeTHOE), LIUKAMYECKOE, IEPUOAMYECKOe Pa3BUTHE
reOAOTHYEeCKHX [IPOLIECCOB; BO-BTOPBIX — 9TO Heobpa-
THMBbIH XapaKTep eOAOTUYECKOTO Pa3BUTHUS 3eMHOM
KOPBI; ¥ B-TPETHUX — IIOBCEMECTHOCTD IPOSIBACHIL

reOAOTHYECKOHN (pOPMBI ABIDKEHUS (Bn6pauH0HHoe
BOAHOBOE COCTOSIHHE BeIlleCTBa Ha Pa3HBIX YPOBHSIX
opranusarmu [2; 3; 4; 6; 7; 8; 9]).

B mcropru caMoOpraHH3aIfH reOAOTHIeCKOTO
pasBuTHs 3eMAM 06pa3oBaHKe AUTOCHEPDI U 3eMHOI
KOPBI TIPEACTABASIETCSI KaK CAMOIIOAOOHOEe HEeOAHO-
KpaTHOe IOBTOpeHHe pOpMUPOBaHHS Pa3HOBO3PACT-
HbIX CBK - cTpykTypHO-BelecTBeHHbIX KOMIIAEKCOB,
HPOSIBASIFOIIUXCS B 00mmei AnHamuke 3eman. CBK
$OpMHPYIOT Bce HEOAHOPOAHOCTH AHUTOCdEPBI, 0CO-
6enHo 35-80 KM BepXHeil ee YaCTH, OIIPEAEASS TOAU-
LIUKAMYECKOe pa3BUTHe U cTpoeHue. [Ipobaema 1u-
KAUYHOCTH TpebyeT 60Aee TAyOOKOTO HCCAEAOBAHIIS,
YTO TOATBEPIKAAET UCTOPHUS U3yYeHHUS ITOTO BOIIPOCA.
VImeeTcst MHOTO ITyOAMKALIHI 1 BEPCHIL ITO 9TOM TeMe.
Iukamdgeckoe, pUTMIYECKOE CTPOEHHE XapaKTePHO
AAsL 0Opa3OBaHHIl BCeX yPOBHElN OpPraHH3aIUH, YTO
CBSI3aHO C AMHAMUKOH ITporiecca. B mocaepHme roasr
IOSIBIAKCH PaOOTBI, OMHCHIBAIOIIE TAOOAABHbIE IIU-
KABI 3eMAH, HO BKAQABIBAIOIIME B HHUX Pa3HbIN Hayd-
HbIi1 cMbIcA [ 1; 10; 11; 13; 15; 16]. Boabmras gacTb
aBTOPOB, PACCMATPHBASI TAITHOCTD PA3BUTHS U CTPO-
eHHe 3eMAH, OTMEYAIOT HX pa3HOe KOAUYECTBO U Ka-
gecTBO. OOOCHOBAHIEM CAYXKAT XapaKTepHbIe 00Iiue
FEOAOTMYECKHE, TEKTOHNYECKHE, Te€OAMHAMUYECKIE
IPU3HAKH ¥ BO3PACT MarMaTHIeCKUX MopoA. B orcyT-
CTBUM OOIIIer0 MEXaHHU3MA U IIePHOAH3ALIVS BBITASIAUT
B 0011]eM, He KOHKPETHO, pactiabiBiaro. Hanboaee uH-
TepeCHOI B 3TOM OTHOIIEHUH IIPEACTaBASIeTCSI paboTa
B. B. Kyaukosotii ¢ co-asropamu [ 10], B, KoTopoit pac-
CMOTpeHa UCTOPHS 3eMAH B FAAAKTHIECKIX M COAHEY-
HbIX IJUKAAX. ABTOPaM YAQAOCH BBIAGAUTD 22 FAAAKTH-
9eCKHMX IUKAA 110 210-215 MAH.AT KaXKABIA U CEPHIO
HOAITMKAOB. COBEepIIeHHO OYeBHUAHO, YTO ITO OTpa-
xeHre AMHaMUKU COAHEYHOM CHCTEeMBI, B KOTOPOI
MO>KHO OIIPEACAUTD PA3AMIHbBIE MOADI H, B KOHEUHOM
cyeTe, BO3MOYKHO OHH YKA3bIBAIOT HA IIPHYHUHY, CACA-
CTBHSI KOTOPOM HEAOCTaTOYHO U3YYeHBL. 3AeCh eCTb
OOABIIIOE ITOAE AASI ICCAEAOBAHHUIL YBSI3aTh 9TH AQHHbIE
C ICTOPHYECKUM IPOIIECCOM CAMOOPTAHHU3AIMH 3eM-
Au. B kxoHeYHOM cAyYae, IIMKAMIHOCTD XKU3HH IPUPO-
ABI MOXXHO OIJeHHBATh Ha Pa3HBIX YPOBHSIX OpraHM3a-
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i BermectBa. Oanako Kocmoc, Coaneunas cucrema
U BHYTPEHHHE ITPOIIeCChl 3eMAH B YCAOBHSX CAMOOD-
TaHM3aIUU HAXOAST TAQBHOE BBIPAXKEHHEe Pa3BUTH
U CTPOEHHS B IIPOSIBACHHH BO BPeMeHH U IIPOCTPaH-
CTBE AMHAMHYECKUX IIOAMIIUKANYECKIX CHHXPOHHBIX
CTPYKTYpHO-BellecTBeHHbIX KommaekcoB CBK.
Hmxe npusepeno aBropckoe onucanne CBK Ia-
MHPa, KaK CaMOOPTaHH3AIIHS IIPHP OABL
Aast pernona Ilamupa aBTOpOM HCCA€AOBAHEI
u onrcanbl pparmenTs 9-ti CBK or apxes oo cospe-
MeHHOTO repuoAa [2; 3; 4; S]. B cuay orpannaensoro
HPOCTPAHCTBA U pParMEeHTAPHOTO PACIPOCTPAHEHH
omucanue BbiaereHHbIX CBK He paBHO3HauHO. Tem
He MeHee OHU CBHAETEABCTBYIOT O IeTepOreHHOM,
HO 3aKOHOMEPHOM Pa3BHTHH PerHoHa. 3eMHasi Kopa
ITammpa cpopMHUpOBaHA B TEUEHUH AECBSITH KPYITHBIX
IIEPHOAOB-3TAIIOB U MOCTPOEHA COOTBETCTBYIOIIH-
MH CTPYKTYPHO-BEI]eCTBEHHbIMH KOMIIA@KCAMH:
1) apxeiickuit (3,1-2.4 MApA.A€T), 2) paHHeNpoTe-
posoiickuit (2,4-1,6 mapa.aet), 3) puderickuit (6ait-
Kaabckun — 1,6-0,8 MAPA.ACT) s 4) BEHAAEBOHCKHI
(0,8-0,45 MApA.A€T.), S) KaMEHHOYTOABHO-TIEPMCKHI
(repumnckmit — 0,45-0,23 MApA.A€T) 6) TPHACOBO-IOP-
cxuit (kummepmitckuit-0,23-0,12MApa.AeT), 7) MeAo-
Boit (panneanpmmiickuii — 0,12-0,06MApA.aeT), 8) Tia-
AeoreHOBBIH (IO3AHeaAbITHICKHUI — 0,06-0,025MApa.
aet),9) neoren-cospemennpiii (0,025-0,00MApA.AeT).
1. Apxerickuit CBK caaraer yacTp »ecTkoro
6A0ka MeTaMopuueckux mopoa B FOro-3amapHom
ITamupe. ITpeo6aasaroT MeTaocapouHbIe popMALIIN
MHUI'MaTH3HPOBAaHHbIE U YaCThIO MeTaMOP(pH30BaH-
HbIe IIPOAYKTBI MarMarusMa. K mocaepHuM oTHeceHsI
MeTaINPOKCEHHUT-IIEPHAOTUT-TAOOPOBAsI C YEPHO-
KATaMU $OpManys, ITHPOKO PA3BUTHI MUTMATHTHI
KHCAOTO COCTBA. I3BeCTHBI MECTOPOXKACHUS Aa3y-
PHUTa, KOPYHAQ, IIITHHEAH, HEPYAHBIX MCKOIIAe€MBbIX.
ITopoABI KOMIIAGKCA CAOXKEHBI B IIPOCTBIE TIOAOTHE
CKAQAKU MAAOTO PAAUYCa, HAAOXKEHHBIE HA MEAKYIO
U30KAMHAABHYIO CKAAAYATOCTD TeUeHHUsI U TAOMYATO-
cru. Hagaao 06pa3oBaHust KOHTHHEHTAABHOM KOPBL.
2. Pannenporeposoiickuit CBK passur B 6a0okax
Cesepnoro, Llenrpaapnoro u IOxunoro ITamupa.

IlpeacraBaeH rHelicaMM, KBapIIUTaMH, CAAHIJAMH
u Mpamopamu. MarmMaTusM pasBUT He3HAUUTEABHO,
HO PasHOOOPA3HbINA: OT YABTPAOCHOBHBIX AO YAB-
TPAKHUCABIX B MUITMaTUTOBBIX IPOCAOSX. Pa3BuT Kax
$parMeHThl I'PAHUTHO-METaMOPPHUUIECKHX BAAOB
¥ MMKPOKOHTHHEHTOB.

3. Puderickuit CBK obHakaercst B BUAE H30AU-
POBaHHBIX TEKTOHUYECKUX 0AOKOB u demyii. [Ipe-
00AaAQI0T OCAAOUHbIE U ByAKQaHOT€HHBIE GOpPMALIIU
OCHOBHOTO COCTaBa, MEAKHE TeAa TabOPOUAOB U rab-
6po-6asaapros, Cu-Ni. XapakrepH 3aAeraHue B oc-
HOBaHMU 60OAee MOAOABIX BYAKQHO-IIAYTOHUYECKHIX
OAHSITHH.

4. Benpa-cpeanenaseosorickuri CBK  passur
B BUAE M30AUPOBAHHbBIX TEKTOHUYECKUX OAOKOB H de-
IIy# Ha 3HaUYUTeAbHOM maomaau [ Tamupa. IlpeacTas-
AeH QAMIIOUAHOM M KapOOHATHOM PpOpPMALIMIMH.
MarmMaTusm npeACTaBA€H ByAKQaHUTAaMH KOHTpPACT-
HbIX popMaruii K-Na Tuma ocHoBHOrO cocrasa. Xa-
paKTepeH AASL BCETO paspesa.

S. KamennoyroapHo-niepmckuii CBK npeacras-
AeH OOABIINM pa3BUTHEM MarMaTUIeCKUX GpOopMariuit
C pe3Kum Hp606AaAaHI/IeM BYAKaHUTOB Auppepen-
IIUPOBAHHBIX U KOHTPACTHBIX pOPMAIUI OCHOBHO-
IO COCTaBa TUIIA OCTPOBHBIX AYT, B IAPaX KOTOPBIX
OOHAXKAIOTCS [IPOAYKTHI YABTPAOCHOBHOTO U TPAHU-
TOHUAHOTO TAyOMHHOro MarmarudMa. C HUMH TeCHO
ACCOLIMUPYIOT OCAAOYHbIE pOpMaALIUU: PAUIIOUAHAS,
TeppUreHHO-KapOOHATHO-TypOreHHas], KapOOHAT-
Hasl X KaOOHATHO-KPEMHUCTAsI C puPOBbIMU Pariuis-
mu. Kommaekc B iieaoM mpeacraBasieT cob0it 06aacTh
IiepexoAa OKeaH-KOHTHHEHT, C TPOsSIBAGHHEM PYAHbIX
popmanwuit Cr, Cu, Pb, Zn, Mn, As.

6. Tpuacoso-topckuit CBK- mpeo6aaparoT caox-
Hble I'PaHUTHbIE POPMAIIUHU B IOAHATHAX U YABTPAOC-
HOBHbIE, CPeAHHE ByAKAaHHUTBI B e AeBUAHBIX PUPTaX.
Ocapounnlie popmarun: GAMIIONAHAS, puOreHHas,
MOAACCOBas, KpPEeMHHCTO-KapOoHaTHas. PyaHbre
popmanuu: W-P33, W-Pb-Cu, Pb-Zn.

7. Meaosoit CBK npeacTaBaen pu¢oBoit 1 Mo-
AaccoBoil GpopManUIMU U OOABIIMM 06BEMOM Ie-
CPEAHHX,

CTPBIX YABTPAOCHOBHbBIX, OCHOBHDIX,
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KHCABIX U YABTPAKMCABIX MAaTMaTH4€CKUX POpMaIiHii
B KYIIOABHO-KOABIIEBBIX CTPYKTypax. Pyanbie popma-
muu: Cu-Bi, Mo, Sn-W, P35.

8. ITaaeorenospiit CBK npeacraBaeH Moaacco-
BOM {opManer U CAOXKHOM BYAKAaHO-TIAyTOHHMYE-
CKOM accoLMaIiiel OCHOBHOTO-CPEAHEro M KUCAOTO
COCTaBa C MOBBIIIEHHOMN I[€AOYHOCTDIO, Pa3BUTHIX
B HeOoApIINX ITporubax puproBoro tuma. PysHsie
popmanuu: Cu-Bi, Sn-Pb-Zn, W-Cu-Mo.

9.Heoren-cospemennsiit CBK npeacraBaen Mo-
AACCOBOI pOopMalfreli B MEAKHX IIPOTHOAX CO CAeAQ-
MH IIeCTPOrO COCTaBa ByAKaHu3Ma. MIHTpy3uBHbIE
IIOPOA CAQralOT AAKOBbIE, MITOKOOOPA3HbIE TEAQ,
T05ICa U TTOASI IeCTPOTo cocTaBa. Pyanbie gopmariym:
Sb, Hg, Sb-Sn, Hg-Pb-Zn, F-Pb-Zn, Pb-Zn-P30.
IIupoxo pa3BuThl MOPPO-CTPYKTYPHbIE IAEMEHTHI
pasAaoMHOTO THIA. B3auMOOTHOIIEHNS MeXAY pas-
HoBo3pacTHbIMU CBK, kak mpaBuao, TeKTOHIYECKHeE.
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THE USE OF THE PLANT GROWTH REGULATOR REGOPLANT IN THE
CONDITIONS OF CLIMATE CHANGE IN THE SOUTH OF UKRAINE

Abstract. Change in climate requires new agricultural solutions to cope with its challenges and
provide an adequate level of food security. One of possible solutions could be the use of growth regula-
tors —biological and chemical preparations, which provide growth regulation, plant protection, increase
stress tolerance and enhance yielding capacities of crops. The use of the growth regulator Regoplant
produced by the State Enterprise Agrobiotech in Ukraine has been studied in the field conditions of
the South of Ukraine. The preparation has been proved to be a good option for yield increase, ripeness
control and plant protection in such crops as potato, sweet corn, cauliflower, and cabbage.

Keywords: cabbage, cauliflower, growth regulation, potato, sweet corn.
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Introduction. The use of growth-regulating
preparations is one of the promising ways to increase
yields and enhance the quality of crop products [1].
Modern growth regulators usually contain natural
compounds, are suitable for organic food produc-
tion and often provide vast positive effects on plants,
including immune-boosting effect, stress-tolerance
effect, and yield-increasing effect. Due to their low
toxicity growth regulators are used in organic farm-
ing, they do not require special weather conditions
or additional expenditures for application, as they
stack their effects with most plant protection sub-
stances and fertilizers, significantly increasing the
effectiveness of the latter [2]. In the conditions of
climate change growth regulators can play an impor-
tant role for the guarantee of food security, providing
new wide opportunities for the efficient crop pro-
duction under the global warming [3; 4].

Analysis of literature, problem statement.
There are many plant growth regulation substanc-
es, available in the Ukrainian market, for example,
Sizam-Nano, Grainactive-C, succinic acid, Prolis,
MIR, Humifield, etc. [S; 6; 7]. Some of them are
completely organic products, some of them are
synthesized chemical substances, aimed to improve
the parameters of growth, and yielding capacities of
concrete crop or group of crops. Most of the men-
tioned plant growth regulators have been proved to
be effective for various purposes on different crops:
yield increase, abiotic and biotic stress tolerance
improvement, plant protection and crop products
quality enhancement, etc. Although it seems that
there is no lack in growth regulators, new prepara-
tions are continued to be developed in Ukraine.
One of the lately created organic plant growth regu-
lators is Regoplant, which is produced by the State
Enterprise “Agrobiotech”. Regoplant is a universal
preparation with a wide range of effects, suitable for
both seed treatment and spraying of plants during
the growing season. The preparation could be used
on almost all types of crops, including vegetable and
melon crops, cereals, corn, legumes, sunflower, rape-

seed, fruit and berry crops, grapes, hops, lawns, orna-
mental plants, in floriculture and mushroom grow-
ing. The preparartion contains a balanced complex
of phytoenzymes, amino acids, fatty acids, oligosac-
charides, chitosan and micro elements in suitable for
plant consumption form (KZO, Ca, Fe, Cu, B, Mn,
Zn, Mo, Mg, S, N). Regoplant is a non-toxic liquid
that has a slightly blue color and a specific odor. The
preparation quickly dissolves in water, does not lead
to the formation of sediment in tank mixes and does
not clog the sprayer nozzles.

Aim of the study was to determine the effects
of growth-regulating preparation Regoplant on such
crops as cabbage, cauliflower, potato, and sweet corn
in the conditions of drip irrigation in current climate
conditions of the South of Ukraine, namely, in sev-
eral districts of Kherson oblast.

Materials and methods. The growth regula-
tor Regoplant was applied on the fields of Tarasivka
(Oleshshia district, Kherson oblast. Ukraine) and
Chornobaivka (Bilozerka district, Kherson oblast,
Ukraine) at the dark-chestnut soils on the irrigated
crops, namely: cabbage, cauliflower, potato, sweet
corn. The field experiments were conducted in 2020.
The application of the preparation was regulated by
the producer’s recommendations. Cabbage (hybrid
Centurion) and cauliflower (hybrid Ardent) were
sprayed with Regoplant after planting the seedlings
every 7-10 days 4 times with the recommended dose
of 50 ml/ha (in Tarasivka). Summer planted potato
of variety Granada was treated with Regoplant during
the pre-planting preparation of tubers and twice with
an interval of 10 days during the growing season with
the dose of S0 ml/ha (in Tarasivka). Potato crops in
Chornobaivka were sprayed during the growing season
with the dose of S0 ml/ha to find out the effect of Rego-
plant on virus disease of the plants. Sweet corn (hy-
brids Deineris F1, NBM 2020 F1, Champion F1) was
sprayed once with the dose of 50 ml/ha at the stage of
5-7leaves (in Chornobaivka). The plants treated with
Regoplant were under the observation during their
growing season to compare them with the untreated
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ones. The yields of the treated with Regoplant and un-
treated plants were also compared after harvesting,
Results and discussion. As a result of spraying
with Regoplant of cabbage and cauliflower, these
crops ripened 7-8 days faster than the untreated
plants. The yields of potato variety Granada increased
by 4% compared to the control variant owing to the
action of Regoplant treatment. Besides, Regoplant
succeeded in combating against the virus disease
on potato, resulting in complete elimination of the
signs of virus infestation several days after spraying.
Sweet corn also reacted positively on the spraying
with the preparation, resulting in higher number
of cobs per plant (by 11.9%) and yield increase by
3.7% (int/ha) or by 11.5% (if in number of cobs per
ha). Besides, sweet corn plants formed more com-
pact plants under the treatment with Regoplant (the

plants height on average decreased by 8.3% without
the loss of productivity). Therefore, we conclude
that Regoplant provides a wide specter of activity,
namely: slightly increases yields, speeds up ripening
processes, protects plants against infestation, regu-
lates habitus of plants. Of course, comparative effects
could be achieved by the application of some other
plant growth regulators, however, a new option of
Regoplant is not excessive and should be considered
by the agricultural producers in Ukraine [7; 8].
Conclusions. Growth-regulating preparation
and plant growth biostimulator Regoplant can be
recommended in agricultural systems with different
levels of intensity to improve cultivation conditions
of a wide range of crops as an anti-stress, protective
agent, which has the potential to significantly en-
hance the yields and quality of crop products.
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Abstract. The article discusses the main provisions for improving the durability and quality of

reinforced concrete structures based on the practical use of polymer composite materials. The au-

thors provide indicators of a comparative analysis of the bearing capacity of reinforced concrete

structures reinforced with polymer composite materials. Particular attention on the analysis of the

physicochemical characteristics of various types of fibers used in the manufacture of PCMs, as well

as the advantages of using modern PCMs in the bridge construction industry.

Keywords: Reinforced concrete structures; Composite materials; Construction industry; Design;

operation of bridges; Traditional designs; Construction and installation work.

Modern trends in the sphere of concrete op-
timization

It is generally agreed today that, on bridges and
overpasses of highways of the Republic of Uzbeki-
stan, various types of reinforced concrete spans are
in operation, differing not only in the design solu-
tions, but also in the regulatory documents used in
their modeling, including the technology of their

construction. These structures operate in very dif-
ferent climatic conditions and are exposed to various
aggressive operating environments. In the modern
world of the construction industry, the intensifica-
tion of precast concrete and reinforced concrete
production takes a leading position. Considering
the specifics of making reinforced concrete, it is
important to note that, it is a building material that

25



Section 5. Technical sciences

includes reinforcement and concrete. In this regard,
this compound is in great demand, since it has great
economic and technical advantages, among which
the following indicators can be distinguished:
. reinforced concrete structures are durable
and fire resistant;
« do not require special protective measures
against destructive atmospheric influences;
« the strength of concrete increases over time,
and reinforcement due to the protective layer
of concrete does not corrode;
« reinforced concrete has a high bearing capac-
ity, it takes up both static and dynamic loads.
In addition, various building products and struc-
tures are made of reinforced concrete, such as floor
slabs (hollow and ribbed), lintels, elements of fences
and foundations, road slabs, columns, well parts and
many others. Taking into account the specifics and
scope, reinforced concrete building structures must
meet all the requirements for strength, reliability and
safety. Due to the wide scope of practical application,
the issue of competent examination of reinforced
concrete products in order to establish their com-
pliance with approved standards becomes relevant.
In accordance with the approved requirements, one
of the most controlled parameters of concrete dur-
ing the construction and inspection of reinforced
concrete structures is the compressive strength of
concrete. Given the level of development of the
construction industry and the technical means used,
there are a large number of control methods used
in practice. Our analytical review of the available
scientific literature made it possible to determine
that the most reliable method is to determine the
strength not according to control samples (GOST
10180-90) made from a concrete mixture, but by
testing reinforced concrete structures after the con-
crete has been set to design strength. This tendency
is explained by the fact that the method of testing
control samples makes it possible to assess the qual-
ity of the concrete mixture, but not the strength of
the concrete of the structure [ 1-2, 4].

The control methods according to the GOST
18105-2010 classification are divided into three
groups, in particular, destructive, direct non-
destructive and indirect non-destructive. The
study of the specifics of the practical application
of each of the above methods indicates that the
most common type of concrete strength testing is
the destructive method, which is characterized by
the most accurate indicators of concrete strength.
When using it, concrete samples are tested on a
pneumatic press according to parameters such as
compression and, according to a special formula,
the actual concrete strength is calculated according
to this criterion [21].

Scientific and technical progress and modern
nanotechnologies have allowed expanding the as-
sortment index of concretes and, today, most of
the total volume of concrete production in the con-
struction industry is occupied by concretes based on
Portland cement and its varieties [1]. In addition,
modern concretes are distinguished not only by high
strength indicators, but also by increased technologi-
cal, including operational characteristics. This type
of concrete finds practical application in the manu-
facture of small architectural forms, in which, in ad-
dition to strength, high mobility and homogeneity of
concrete mixtures are required [ 1; 6]. When forming
small architectural forms, cement concretes are tra-
ditionally used, where ordinary Portland cement is
used as a binder, mainly CEM I 42.5N.

Currently, there is an urgent need to obtain new,
improved classes of concretes, differing in the opti-
mal composition, structure and properties for the
manufacture of decorative items of small architec-
tural forms. Such requirements are explained by the
fact that these products are operated in the open air,
and, accordingly, are exposed to atmospheric fac-
tors, in particular, moisture, drying, the action of
solar radiation, as well as frost. Considering the need
to comply with safety indicators, concrete for such
products must meet certain technological require-
ments, among which the following can be noted:
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« the ability to manufacture thin-walled parts

from it;

« ease of grinding and polishing;

« application for compacting concrete mixes

not only by vibration, but also by pressing.

In this regard, this article describes modern
proven methods of restoring and strengthening the
structures of existing reinforced concrete bridges us-
ing polymer composite materials (PCM) of various
compositions.

Innovative approaches in the construction in-
dustrywhen using reinforced concrete precautions

Modern development of the construction indus-
try requires the development and implementation
of innovative approaches when working with rein-
forced concrete prefabricated structures, which are
distinguished by safety and versatility. In this direc-
tion, I would like to expand knowledge in the study of
the importance of using polymer composite materials
(PCM), which allows not only to manufacture parts
with a guaranteed level of strength properties with a
significant reduction in weight, but also to give the
parts the necessary physical, including chemical char-
acteristics, depending on actual operating conditions.

The peculiarities of their manufacturing technol-
ogy and chemical composition make it possible to
increase the reliability and durability of machines
in comparison with traditional designs. In addition,
PCM products are highly technological: their manu-
facture requires a minimum amount of mechanical
processing, significantly less than usual labor inten-
sity of assembly, simple methods and means of cor-
rosion protection, etc. [3-6].

From these facts, one may conclude that, such
polymer composite materials as glass, carbon and
organoplastics, due to their unique properties, have
found application in various types of industry. There
are a large number of methods for producing prod-
ucts from PCM, one of which is the infusion of wo-
ven blanks [7-8, 22].

In foreign scientific and technical literature, com-
posite materials are called FRP (fiber reinforced

polymer). Comparative analysis showed that, de-
pending on the type of fibers (fibers) used for the
manufacture of composite material (CMF), they are
divided into the following types:

« composite materials based on carbon fibers

(CMCF);

« composite materials based on aramid fibers
(CMAF);

« composite materials based on glass fibers
(KMGE).

Considering the technology of manufacturing
composite materials based on glass fibers, it is impor-
tant to note that quartz glass is used as one of the raw
materials. At the same time, glass fibers intended for
external reinforcement are divided into three types:

E - glass-fiber, containing a large amount of boric
acid and aluminate, works well in aqueous solutions,
and poorly resists alkaline and acid aggression;

A - fiber-glass, which is stronger and tougher, but
practically unable to withstand alkaline influences.
In addition, its cost is higher compared to other glass
fibers.

ARis a glass fiber with high resistance to alkaline
attack. The introduction of a significant amount of
zirconium is explained by the need to prevent the
negative effects of alkaline aggression in contact with
areinforced concrete structure in AR-glass fiber. Un-
der the action of alkaline cement, SiO, is gradually
washed out from the surface layer of the fibers and
it is enriched with ZrO, suppressing corrosion [6].
Having considered the production technology of
composite materials used in construction, I would
like to note that one of the advantages of all types of
fiberglass is their relatively low cost. Aramid fibers
have been used since the 70 s of the last century and
are produced by various manufacturers under dif-
ferent brands, such as Kevlar, Twaron, Technora. In
terms of chemical structure, aramids are similar to
nylon, as well as in their structure and in comparison
with glass, they have higher strength and modulus
of elasticity. They are more plastic when subjected
to tensile loads, but under compression they remain
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elastic until fracture. Aramid fibers have good endur-
ance and rigidity, as well as low electrical and thermal
conductivity.

Carbon fibers are most widely used in the cre-
ation of composite materials for the repair and rein-
forcement of building structures. Carbon fibers are
made from a variety of raw materials called precur-
sors. The mechanical properties of the fibers largely
depend on the properties of the precursor and the
carbonization conditions, i.e. on the degree of satu-
ration of the starting material with carbon dioxide,
which is decisive for the physical and mechanical
properties of the produced carbon fibers. Reinforced
concrete structures made using composite materials
based on carbon fibers have exceptional physical and
mechanical characteristics (high tensile and com-
pressive strength and a modulus of elasticity close
to steel), as well as resistance to various aggressive
media. However, similar materials based on aramid
fibers have insufficient compressive strength, and
glass-reinforced plastics have a relatively low modu-
lus of elasticity [9-10].

Considering the technology of manufacturing re-
inforced concrete bridges, I would like to note that
most of them were built at the end of the 20" and the
beginning of the 21 century. Moreover, they often
have an unsatisfactory bearing capacity, for the fol-
lowing reasons:

« significant corrosion of normal and prelimi-
nary stressed reinforcement change in tem-
porary loads;

+ design mistakes;

« changes in building codes and regulations;

« intensive formation of defects;

« unsatisfactory seismic resistance.

Today, in order to increase the bearing capacity
and serviceability, as well as to reduce the operating
and transport costs, composite materials based on
carbon fiber, which have excellent physical and me-
chanical characteristics, are mainly used to strength-
en structures. It should be emphasized that to in-
crease the seismic resistance of concrete structures,

wear-resistant fiberglass-based fabric is widely used.
In addition, in order to protect the bridge supports
from transport damage due to impacts, fabrics based
on Kevlar fibers are used. Taking into account the pe-
culiarities of climatic conditions, it is not uncommon
that the slabs of the roadway of bridges do not have
high-quality waterproofing. In this connection, water
containing chlorides and other aggressive substances
freely penetrates into the concrete structure, there-
by causing the phenomenon of intense corrosion of
steel reinforcement, which leads to a decrease in its
cross section. In this case, the chloride-containing
concrete must be completely removed and replaced
with high quality repair materials [11].

One of the essential and topical issues, from our
point of view, is the search for new innovative ma-
terials and structures, which began in the days pre-
ceding the phenomenon of replacing natural stone
with reinforced concrete. The introduction of new
materials, designs and technical solutions is asso-
ciated with the search for optimal characteristics
and requirements that they must meet, in order to
increase their period of trouble-free operation. To
ensure reliable operation of the structures of trans-
port structures, it is necessary to take into account, if
possible, all factors affecting the behavior of materi-
als and structures made of them, as well as take the
necessary measures to reduce or eliminate the nega-
tive effect of the external aggressive environment
on the structures. In support of the above, I would
like to note that with large volumes of defects and
changes in the geometric characteristics of sections,
today external reinforcement with composite materi-
als based on carbon fiber is widely used. The advan-
tages of modern polymer composite materials are
their high strength, low weight, manufacturability,
immunity to aggressive operating environments, and
durability. According to the analysis of the literature,
polymer composite materials have a number of their
own features, which can act as their disadvantages
and as their advantages, depending on the task, in
particular, low impact strength, brittle fracture, high
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specific strength, high deformability, combination of
the design process. material and construction. Given
the production technology, it should be noted that
composite materials are materials consisting of two
or more components, subject to a number of addi-
tional conditions, such as:

— firstly, the share of each component should not
be lower than a certain value, approximately 5-10%;

— secondly, the properties of the constituent
components should differ significantly and, as a re-
sult, the properties of the composite materials them-
selves should differ markedly from the properties of
the original components. In this case, the continuous
phase is called a binder, and the second component is
called a filler or a reinforcing phase, the role of which
is to change the properties of the binder in the direc-
tion necessary for practical purposes [12-13, 21].

Considering the need for the practical use of
polymer composite materials in the construction of
bridges, I would like to note a number of advantages
of using these components, in particular:

« lack of deformation under the operating tem-

perature range;

« corrosion resistance, ease of maintenance
and washing with water;

« high fire resistance;

« lower superstructure height and lower pres-
sure on the supports and, as a result, lighter
and more efficient supports;

« rather simple installation when using less lift-
ing equipment;

« greater ease of delivery to lighter assembly
units of bridge structures;

« ability to reduce labor costs with the abil-
ity to perform manual assembly in hard-to-
reach places.

It should be noted that the experience of using
polymer composite materials in bridge construc-
tion has been extensively studied in the study of
improving the design and calculation methodology
for bridge spans with load-bearing elements made
of composite materials [ 14 ]. In particular, special at-

tention is paid to works devoted to the study of the
possibility of using modern reinforced composite
materials in bridges and structures [ 15]. The authors
note that polymer composite materials must have
long-term mechanical strength, be available in large
quantities at high quality, allow unhindered replace-
ment of traditional materials, do not have a negative
impact on the environment, and be cost-effective.
In a comparative aspect, polymer composites meet
these requirements and also have a number of ad-
vantages, such as:

« have corrosion resistance, water resistance
and resist biological corrosion; have a low
specific weight, their transportation and in-
stallation are relatively inexpensive;

« are resistant to ultraviolet radiation and have
the required fire resistance;

« there is no need for their additional main-
tenance; have a minimum residual value in
case of disposal; unattractive as an object of
abduction;

« keep unchanged dimensions and manufac-
turing accuracy during the service life, in-
cluding shock resistance, safe during trans-
portation.

The advantages of using polymer composite ma-
terials in the construction of bridges, compared to
conventional building materials, are:

« short construction time, which is 6-12 days

on average;

« lower cost in comparison with a similar rein-
forced concrete or metal bridge and savings
are 20-30%;

« minimal operating costs associated with the
absence of metal and, as a result, with the ab-
sence of corrosion;

« long service life of the bridge, because the
materials used provide more than 100-year
service life without reconstruction;

« the bridge structure consists of lightweight
elements that do not require the use of spe-
cial equipment during installation;
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. higher corrosion resistance and environmen-
tal safety of the structure [16]. In(fig. 1) pres-
ents generalized information on the efficiency

of using polymer composite materials in the
construction industry, including possible di-
rections and prospects of their application.

( manufacturing of entire bridge structures or their
’:> elements (spans, roadway slabs, sidewalk decks, etc.)
L from polymer composite materials )
the use of non-metallic composite reinforcement for
:> reinforcing concrete structures. The armature can be
rod and strip and tubular, and rigid and flexible
Priority areas of (textile)
. S P
practical use of §
composﬂe materlqls — ( the use of composite materials to strengthen existing
bridge construction i‘> metal and reinforced concrete bridge structures
\ J
the use of polymer composite materials in lightly
loaded products and structures (handrails, drainage
i‘> trays, lighting masts, etc.)
% #

Figure 1. The main directions of practical application of
composite materials in bridge construction

As shown in (fig. 2), a detailed review and analy-
sis of the state of the art of using composite mate-
rials in the construction of bridges is given, which
includes the following stages [ 17-18]:

« dismantling of the existing metal bridge;

« soil drilling, preparation and formation of the

foundation;

. installation of arches;

« pouring the foundations with concrete;

« installation of composite coating on arches

(corrugated sheets);

« filling arches with concrete for 1 hour;

« pouring the composite coating with concrete;

« installation of composite end walls;

« filling the bridge with previously excavated

soil;

« leveling and cleaning the site, laying the road

surface.

In (fig. 3), works are presented aimed at the use
of a system of external reinforcement and reinforce-
ment with composite polymer materials of the rein-
forced concrete superstructure of a railway bridge
on the access road [19]. View of the bridge before
repair Reinforcement of the main beams for bending
moment View of the bridge after repair:

Thus, based on the analytical data presented, the
most conclusive evidence in the construction of bridg-
es is the use of composite materials based on various
binders - polymer, ceramic, metal, mineral and others
[2,10-11]. At the same time, depending on the binders
used, the mechanical properties of composite materials
differ significantly, and polymer binders have relatively
low strength and elastic modulus, ceramic binders have
high strength and stiffness, but at the same time are
very fragile, metal binders have intermediate values of
strength, elastic modulus, and very plastic.
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Figure 2. Stages of construction of a concrete-composite bridge by the company
Advanced Infrastructure Technologies Inc

Figure 3. Technology of application of the system of external reinforcement

g

and reinforcement with polymer composite materials

Comparative analysis of the bearing capac-
ity of reinforced concrete structures, reinforced
with composite materials

Composite materials based on carbon fiber are
widely used in the construction industry as an external

reinforcement system for strengthening the load-bear-
ing building structures of buildings and structures.
The advantage of carbon composite materials is their
manufacturability, low weight, relatively high strength,
resistance to aggressive external factors, minimum
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material size, minimum requirements for installation
work, high installation speed. In this regard, every year
the demand for this type of reinforcement is grow-
ing and many companies appear that offer services
for reinforcing structures with composite materials,
which are based on carbon lamellas and fabrics. At the
same time, almost the same reinforcement systems for
each company have different price levels with slightly
different strength characteristics. In this regard, the
determination of the most cost-effective system for
strengthening reinforced concrete bending structures
with composite materials based on carbon fiber is an
urgent problem [18].

Analyzing the current state of transport facilities
in the Republic of Uzbekistan, it should be noted a
large number of them, which are in an unsatisfactory,
emergency condition. The reason for this situation is
the lack of normal operation throughout the entire
life cycle of the structure, the shortcomings of the
regulatory documentation in force during the years
of construction, or the insufficient level of develop-
ment of industry (for example, a common problem
of many bridges built in the Soviet years is water-
proofing that does not fulfill its functions), short-
comings of the used standard projects.

Traditional (including standard) technical solu-
tions have a number of disadvantages and high cost
of structures. The search for new materials and struc-
tures, which began in the days preceding the phe-
nomenon of replacing natural stone with reinforced
concrete, does not stop in our time. However, the
introduction of new materials, designs and technical
solutions is associated with the search for an answer
to the question — what requirements they should
meet and in what part the existing requirements
should be supplemented.

Almost all structures used in the construction in-
dustry, including transport structures, in the process
of operation are exposed to the combined effect of
various external factors: loads, temperatures, aggres-
sive operating environments. Under the influence
of these factors, deformations and fractures, corro-

sion and other destructive processes develop in the
material of structures, under the influence of which
the stress-strain state of structures changes, and the
period of their accident-free operation is significantly
reduced. In this regard, in order to ensure the reliable
operation of the structures of transport structures, it
is necessary to take into account, if possible, all factors
influencing the behavior of materials and structures
made of them, as well as take the necessary measures
to reduce or eliminate the negative influence of the
external aggressive environment on the structures.

The advantages of modern polymer composite
materials are their high strength, low weight, manu-
facturability, immunity to aggressive operating envi-
ronments, and durability. All this causes close atten-
tion to these materials in the construction industry,
because possible prospects for their application are
obvious. Compared to traditional materials and re-
inforcement methods, systems using composite ma-
terials have significant advantages, among which are:

« donotleakstructures, and also do not signifi-
cantly change the geometry of the structure;

« have high strength and endurance, including
high resistance to aggressive environmental
influences;

. without corrosion;

 the material is convenient to use to reinforce
structures of any shape;

o less labor costs for the production of work,
making it possible to carry out work without
stopping traffic on bridges.

Table 1 and 2, the physical and mechanical char-
acteristics of some types of carbon, glass and ara-
mid fibers, as well as thermosetting resins used to
strengthen building structures [6] are presented.

When strengthening building structures, espe-
cially when using composite reinforcing elements
without prestressing, the modulus of elasticity of
composite materials is most important. Such re-
quirements are explained by the fact that only rig-
id external reinforcement elements can reduce the
stresses in the existing reinforcement. Elements
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of external reinforcement made of glass or aramid  due to their relatively low modulus of elasticity
fibers should be much thicker than carbon ones  [4, 16].

Table 1.— Physical and mechanical characteristics of various types
of fibers used in the manufacture of composite materials

Fiber type Tensile Elastic modu- | Elongation de- Density, t/m’
strength, MPa lus, GPa formation,%
High strength carbon' 4300-4900 230-240 1.9-2.1 1.8
High modulus carbon' 2740-5500 290-330 0.7-1.9 1.78-1.81
High modulus carbon® 2600-4020 540-640 0.4-0.8 1.91-2.12
Aradmid 3200-3600 124-130 2.4 1.44
Glass 2400-3500 70-85 3.5-4.7 2.6

Note: 1 on a polyacrinitrile binder; 2 on epoxy bonding

Table 2. — Physical and mechanical properties of various types of cured polymers

Properties Company manufacturer
MBT SBD DML Sika Sumitomo | MBT
Tensile strength, MPa 50 17 81 30 29 50
Flexural strength, MPa 120 28 - - - 120
Flexural modulus, MPa 3 N) - 3,8 2,5 3
Glass transition temperature, °C N 60,80 59 53 N N

However, when thick plates of external rein-
forcement are used, the problem of ensuring the
joint operation of reinforcing composite elements
with the concrete of the structure arises due to the
occurrence of large shear stresses at the bound-
ary of the concrete-composite and the danger of
brittle fracture from shear. Studies have shown
that thick fiberglass reinforcement elements do
not reach the design strength, the thickness of the
reinforcement element should not exceed 1/50 of
its section width.

Based on the data presented, we noted that the
volume of consumption of polymer composite ma-
terials in transport construction is increasing an-
nually. The transport construction industry, using
various advantages of polymer composite materi-
als, such as high specific strength, increased resis-
tance to aggressive operating conditions typical for
transport construction facilities, makes it possible
to improve the construction of reinforced concrete

bridges and structures, as well as provide a choice
of rational options.

In (fig. 4), a comparative analysis of indicators is
presented to ensure a long service life of reinforced
concrete structures.

With a wide variety of design and technological
solutions, it is almost impossible to analyze the in-
fluence of each of the factors on the technical and
economic indicators. To compare the reinforced
concrete spans of various systems built using differ-
ent technologies, a technique has been adopted, ac-
cording to which such basic technical and economic
indicators are taken into account as:

« concrete consumption;

« metal consumption (included in the structure);

« metal consumption for auxiliary structures;

« labor costs; cost of work [6; 9; 20].

Thus, taking into account the presented analyti-
cal material on innovative approaches in the field
of reinforcing reinforced concrete bridges based
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on the use of composite materials, it can be con-
cluded that when assessing the methods of work as
the most important indicator, first of all, the dura-
tion of construction is taken into account. It can
be clearly noted that, in contrast to the commonly
used methods of comparing spans in terms of con-
crete and reinforcement consumption, only for
the main structures, some methods provide for a

comparison in terms of costs for the entire complex
of works on the construction of spans. As practice
shows, all indicators are determined on the final
meter, which is taken as 1 m* of the carriageway
area for road and city bridges, taking into account
the fact that the carriageway area is determined as
the product of the distance between the railings and
the full length of the superstructure.

Conditions for ensuring the operational durability of reinforced concrete

structures
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Figure 4. Priority indicators ensuring long service life of reinforced concrete structures
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NEW SPATIOTEMPORAL COORDINATES. INFORMATION MATTER

Abstract. I. new spatiotemporal coordinates take into account the size of distances, they contain
variable parameters R and 6, constants a and 7 . These coordinates allow you to distinguish three
conditional zones in which the appropriate formulas operate: microcosm, macrocosm, megaworld.
The metric of the new coordinates, as well as the Newtonian gravity forces between the center of
mass of the Universe and the masses on the perfection of the Universe, is being investigated. Three
possible scenarios are explored here.

I1. The mechanism of long-term human memory in the framework of MOST theory is being
investigated. Three forms of matter are considered: undead matter, living matter, information mat-
ter. The possibility of encoding long-term memory in cells of space is considered. The hypothesis
is put forward about a possible parallel branch of the development of life in the field of informa-
tion matter.

Keywords: gravity force, long-term memory, information matter, religious myths.

L. The arisen difficulties in interpretation of the
new, observed in tool astronomy facts, induced to
reconsider our ideas of space and time [1; 2; 4].

The space is bent by gravitation and time — Uni-
verse life is limited to the Universe sizes, and. We
observe in the nature: the size matters. It is obvious
that measurement of distances in the cosm differs
from measurement of distances in the megaworld.
The macrocosm which we observe is in the inter-
val between megaworld and the microcosm. In the
course of the Big Bang there is also the space-time.
It has “granular” structure. The new modified co-
ordinates are also contents of the theory of MOST
(MOdified Space — Time coordinates).

Let’s enter the modified coordinates of space and
time “ X;, T, ”, expressed through classical (observed)
“x;,t;7 (i=1,2,3,j= const) (further without in-
dexes).

The modified coordinates are functionally con-
nected with classical coordinates the following for-

mulas:
X =Ry(@® +x°)/ (R’ +x°) (1)
x=RJy(X*—a?)/ (R - X) 2)
T =0t +1*)/ (0> +1°) (3)
t=0\(T? —1%)/ (0> - T?) (4)

36



NEW SPATIOTEMPORAL COORDINATES. INFORMATION MATTER

(It would be interesting to solve the equations of
the general theory of relativity (GTR) in this coor-
dinate system).

Here o and 7 — constants, Rand 0 — the variable
parameters increasing in process of expansion of the
Universe.

a(Pl)=~vGh/c* =1,6-10m (5)

Here o —Planck length [3], where G - gravity
constant, i — the Dirac constant, with —light speed.

Let’s call the constant @ — Planck, for short PI.

There are data that up to the size 10™*m the
space is not quantized [S]. Constant order a(PI) can
change, but it does not change the theory essence:
only a scale of distances. It is possible that & — vari-
able parameter — it decreases along with increase in
parameter R so the work \/ﬁ remains to constants.

At x >0, X > a;at x >0, X > R.

the point X =x=vaR=C,, (6)

Being expressed figuratively, the Universe ex-
tends in both parties: in breadth and deep into, so
constant C, , remains to the constant.

R —variable parameter (Hubble’s radius) increas-
ing at expansion of the Universe. It is the effective,
average radius of the Universe therefore, it is possible
that the coordinate of “X” can slightly exceed the ef-
fective radius of R.

Setting the size of the relative accuracy
E=|(X-x)/x| (7),

it is possible to allocate three conditional zones
in which approximate formulas work at axes “X” and

1.Zone A —the microcosm.a < X <<vaR, X~

~a,Xz\/aszz,xz\/X27—az (8)1(9)

2. Zone B - the macrocosm.
a<<X<<R, X=x=~aR=C,,,X®x  (10)

3. Zone C - the megaworld. VaR << X <R,

X =~ Rx /R +%° (11)
x~RX /R -X? (12)

(We will notice: the formula (11) was received in
[2], but some other way). If to set values of constants
o R and also value of the error E = |(X -x)/ x| ,itis
possible to calculate borders of the zones A, B, C.

Let’s review the example of such approximate
calculation. Let’s accept value of the constant
a=+/(Gh/c’) =1,6-10 " m . R —it is the variable pa-
rameter equal to the maximum size of the Universe
at the moment of time. It can be evaluated so:
R=(age of the Universe)-(light speed) ~ 1.4-10%m (13)

Let’s set the error E =10"". The border between
the zones A and B on the axis (0, x) calculated on
formulas (7), (8), (9) (under the condition
E? <<2E ) itis equal:

x, =al V2E ~ 107 the border between the zones
B and C calculated on formulas (7) and (11) (12) is
equal x, @RV2E @0*m ®10° light years.  (14)

Zone B the classical and modified coordinates
practically, to within 107, coincide. In zone A at
X ~o it is necessary to apply discrete mathematics.
In zone C at substitution of the modified coordinates
in formulas of Newtonian dynamics and kinematics
there will be divergences with classics.

Constant C, ; = JaR ~0,4-10%m  will get to
zone B. Atincrease R this constant approaches value
Im. If to accept C,p=1m then
R=C. /o =1/a=6.25-10"m = R,~ Universe size
in the instant 6 (see below).

Space and time - the equal categories arising at
the same time at the time of the Big Bang therefore
also functional communication with classical coor-
dinates is identical to them.

Entering formulas (3), (4), the constant 7 let’s
call blink, (abbr.) - bik. Time, as well as space, dis-
cretely. Maybe, @ and 7 are connected by the for-
mula: ¢ =7 -¢

where with - light speed. Then
T=0/c=53-10""s.

(1)

Att—0, T >t.Att >0, T —0.Inthe point

T—t-Jd-C, (16)
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Under the condition 6 >>7 functions (3), (4)
will break into three conditional zones in which ap-
proximate functions work:

1. Att<10, t~7, T~~7’+t’ —zone A, —mi-

crocosm. (17)
T? —7*
3. AtT<<t<<0, T ~t-zoneB,—macrocosm.(18)

4. At 10 <t<6, T~t0/0*+t* — zoneC, —

megaworld. (19)
Time of T has three components: atomic (cae-

2. t=

sium) time, high-speed time (it agrees STR - special
theory of relativity) and the biological time put in
molecule DNA.

The space has “granular” structure, that is quan-
tized. In such “granular” space the features are possible:
circulations, clusters arising from not uniformity owing
to division of cells of space (see below). In such cluster
it is energetically favorable to primary molecule DNA.

Clusters can be integrated and in space there is
the peculiar network of large clusters in which there
is the formation of matter. (The theory of such cel-
lular space still waits for the author).

Investigate the metrics of the modified coordi-
nates of “X”: the test for the sum of corners of the
equilateral triangle constructed in these coordinates
shows that in zone A the sum of corners much less
than 180 °, it is equal in zone B180 °, and in zone C
it is close to 180 °. Curvature radius in the point
X =2a (zone A) it is equal r, =& . It is the col in
N.I Lobachevsky’s geometry. Then curvature radius
quickly increases and already in zone B it becomes
infinitely big — space flat. In zone C radius 7, has the
small local minimum in R/2, and then in process of
increase R radius of curvature beyond all bounds in-
creases. Therefore, the metrics of the modified coor-
dinates of “X” can be considered open.

At early stages the Universe gravitationally and
electrically is neutral. It means that two types of the
arisen matter M, (—M, ) existedequal quantities:
M, = |—M 2| . But then on unknown so far to the rea-
sons, for example, fluctuation of density in one of

types of matter,arose M, > |-M,|. This type of mat-

ter, M|, we call substance, and another (—M, ) —an-

timatter. Their sum M =M, +(-M,)=M >0. Here
M - the mass of the Universe.

Let’s look what forces of gravitation work be-
tween masses + m ,located on the periphery of the
Universe (zone C), and the center of mass of
M. There are three possible scenarios:

Luse formula (1). Newtonian gravitational force of
Fbetween the center of masses and mass of +m is equal:

F=GMm/X* = GMm(R* +x*)/ (xR)* =

~GMm /x> +GMm/R* ~F +F, (20)

Force F, doesnot depend on distance, it is small

« »

and insignificant at small “x”, but when coordinate
x > R, force F, will brake the mass of m and to hold
in Universe limits. For weight (-m) both forces F,
and F, will be negative. Force F, works atx <Ris the
force of anti-gravitation between M and (- m), and
force F, pushes out with acceleration negative
weight from Universe limits, enriching it with the
positive weight, that is substance.
2. use formula (2):

F=GMm/x* ~GMm(R* —X*)/(XR)* =
~GMm/X*-~GMm/R* ~F, - F,

(21)
At X @R, F, @F)| and F ®0

The Universe passes through the gravitational
force minimum on the periphery of the Universe at
X ®R (in the zone C). Means, masses £ 7 move
to this instant with the speed of expansion of the
Universe or by inertia.

Force E, at X> R, and it is possible as R - the
root-mean-square value (|-F| > F, ), will begin to
push out the positive mass of m (substance) with ac-
celeration. The Universe “will try” to balance two
types of substance.

For weight (—m ) force F, - it is positive, it will
keep negative weight that too promotes equalizing
of mass of two types of substance.
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3. Perhaps, on the periphery of the Universe on
the general background of expansion the certain
transient equilibrium at which the galaxies going
beyond Hubble’s radius thereby increase it get the
attraction zone. At observation the galaxies which
are “running away” with acceleration, removed with
the standard speed of expansion of the Universe, and
the “braked” galaxies will be noted.

II. Matter in our Universe, substance antimatter,
exists in three forms:

Lifeless Matter (LM), live matter (LM), informa-
tion matter (IM) [6]. These forms qualitatively differ
from each other, but arise in the specified sequence,
and the last two forms is the cornerstone (NANO-
METER). These three forms exist both in substance,
and in antimatter if in antimatter there is “anti-life”.

Space cells a(Pl) contain *g gravitational
charges (gravitons) — the smallest masses to which
all masses is multiple. (Supersmall fundamental par-
ticles, so far unknown to science). One-sign gravi-
tons are attracted, opposite signed — make a start.
Cells contain also +q — the smallest electric charges
(we will call them “electrino”), to which all electric
charges are multiple. (Supersmall fundamental par-
ticles, so far unknown to science). Repulsive forces
of gravitons in cells of space are compensated by at-
tractive forces between * g electric charges. It is
known that gravity forces are much weaker electric,
but the ratio between them depends on the size of
those and other charges.

Fg :Fq, ng :qu, g=VvK/G-q
here K - coefhicient in the Coulomb formula in the
SI-system.

Annihilation of gravitons and repayment of
charges of the electrino does not happen because
they mutually separate each other. Cell & in general
has zero gravitational electric charges, but is in ex-
tremely unstable state — any small effort leads to divi-
sion of the cell into four parts: + ¢ and + q. Sub-
stance and antimatter are also formed of these
particles. (We will notice: division of the cell & - it

(22)

is one of the possible reasons of expansion of the
Universe).

The primitive short molecule DNA which arose
spontaneously in the cluster of cellular space, can
“learn” to separate by trial and error for millions of
years the cell & , and then pushing away of gravitons
initiates division of molecule DNA - it is the first step
to emergence of the live matter (LM). Then during
natural selection this ability of the molecule is fixed
and will initiate division of DNA at replication, the
mitosis and meiosis. Further proteinaceous mole-
cules which are synthesized in the cage according to
the DNA program start working.

Let’s consider the mechanism of long-term mem-
ory of the person: what is necessary that in dynamics
to remember one football match? Let’s do approxi-
mate calculation. Number of photoreceptors on the
eye retina10°, number of the frames necessary for feel-
ing of the picture in the movement ©24 the second,
duration of the show 90- 60 seconds. Total 5,4-10".
Let’s add on acoustical, tactile other signals here. Bil-
lions of units of information (bit) will turn out. It is
close to number of neurons in the brain of the person
(10'""). But the person keeps much more information
in long-term memory! Let’s leave neurons for the
working and volatile memory, for thinking and other
difficult operations. And here, as they say, “near at
hand” there is the huge massif of memory.

Number of cells @ hugely, the linear size of the
neuron is approximately equal in the neuron, n 10~
m, we will separate it into the linear size of the cell
a=10"m:

n=10"/10" =10

If to compare on volume, then the number of
cells in the neuron equals 107,

Neurons hold that part of space in which they are.
Molecule DNA with small effort separates the cell o
on four parts. The negative graviton (~g) and positive
electrino (+q) separate. At division & the cage remain
+g, —q 0 —neutral o itis the triplet code “familiar”
to DNA. Independent codes 3! = 6. It is enough to
code 3 basic colors and 3 their intensities. And black
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and white colors turn out the combination of basic
colors. Data separation is reached by the combination
of zero. It is the most economical way in terms of the
Nature to code visual information — only 6 codons!
Molecule DNA can code even itself, that is receive the
copy (we will notice, both codes - triplet).

How video signal is read out, for example? Per-
haps, in the section of the optic nerve there is the
card of the retina of the eye, and it is read out on
spiral development with the center in the blind spot.

During sleep there is the processing of informa-
tion: important and long-term information is coded
in the cells of space withheld by the cage and rather
strong conglomerate fastened to the cage — the coded
long-term memory (CLTM) is formed. Unnecessary
and redundant information is dumped or annihilates
at division o . The emitted energy stocks up in the
cage — the brain has a rest after sound sleep. Very
large volume of long-term memory is stored in such
conglomerates, releasing brain neurons for more
complex work. When processes of metabolism in
neurons stop i.e. the brain dies, conglomerates with
long-term memory (CLTM) are released and go to
“free floating”, and they can freely move in any envi-
ronment as they are the part of space. It is also infor-
mation form of matter (IM).

CLTM can partially collapse over time, from
them fragments can “be broken oft”, in space the in-
formation garbage can appear.

Also binary codes are possible: 8,80 90 9 codeis
especially convenient — all signals from sense organs
have the electric nature therefore signal strength is
equal to number of units of g.

The look which arose in the course of evolution
“homo sapiens” practically reached the ceiling, there
are only intraspecific changes: skin color, features of
physiology, brain size, etc.

Thislook “homo sapiens” is exposed to many dan-
gers: viral and bacterial diseases, global disasters, space
and solar radiation; social dangers — wars, ecological
pollution of the nature, hunger, availability of the huge
arsenal of weapon which can destroy the planet, etc.

But the Nature looks for more difficult and steady
life forms by natural selection. Therefore it is possible
that there was the collateral, parallel branch in the field
of information matter in which there was the peculiar
life, using as construction “bricks”: +g,— g, +q,—qand
0. Total - S elements which give S! = 120 shifts, that is
independent codons (it is the kvintary code). It is nec-
essary to exclude those codons in which “dangerous”
shifts, that is couples meet from this number
(+g-(=2)), (+g-(=q)). Such “dangerous” codons 12.
Total there are 108 shifts. From here it is necessary to
subtract butt dangerous shifts, for example, on the end
of the codon of +g, and on the docked codon - (~g)
or +¢, (-g) and also to consider the order of reading
of codons. Such butt dangerous codons 8 turn out.

Total there are 100 harmless shifts — codons.
It quite is enough to code almost all table of Men-
deleyev. (Strange coincidence?) This life form in the
IM area is not threatened by the listed above dangers
existing for live matter in our life.

Itis known that the different people living remote-
ly from each other had similar religious myths: belief
in the afterlife, availability of the highest being, etc. It
means that not turbid the civilization the brain of the
primitive person perceives what he observes in reality,
but does not invent. Therefore, it is possible to draw
the conclusion that such collateral branch in the field
of information matter exists and the person perceive-
sas certain reasonable beings — angels, cherubs, etc.
Let’s call them the information beings (IB). “Food”
for IB is CLTM which is exposed to “cleaning” — the
unnecessary and repeating information cleans up, and
useful information is docked to IB. Reproduction of
life is made by simple division here, and it is possible,
information matter copied our form of reproduction?

Hierarchy of IB there can be the large conglom-
erate having the considerable size of memory and
knowledge which can “swim away” in the brain of
any person. We call this person by the Messiah, the
Prophet, the genius, the Saint.

Each people dress them in the clothes and call by
the names. The live form of matter which arose in the
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field of information matter has the peculiar hierarchy at
which top in the course of evolution there is the princi-
pal universal mind (PUM) possessing the hugest stock
of memory and, therefore, knowledge. (We will not use
the simple trigram word known in Orthodoxy here not
to enter the conflict with religion).

Question: why this form of matter does not com-
municate with our form of matter? Answer: no, com-
municates, but this communication happens when
consciousness of the person is disconnected, that is
in the dream or in the condition of the trance.

The prayer is the small trance too. There can be
also back coupling.

The person, when he takes root on environment,
unfamiliar for it, builds the protective cover, for ex-
ample, the submarine for introduction in water, the
space suit for space. In the same way the information
beings (IB) create similar devices for introduction
on our Wednesday, for example, of the UFO. It is
possible that IB communicate with similar forms of
information matter from other worlds. The big vari-
ety of the UFO is explained by it.

Development of intelligence in the collateral
branch in the field of information matter happened
much quicker, than in live matter since IB are not
subject to many dangers. The homo sapiens for
obtaining energy used the lowest life forms (ani-
mals), for example, of horses, deer, dogs, elephants,
etc. and simple forms of energy — the falling water,

wind. In the same way IB used the homo sapiens
for obtaining necessary energy and created that
huge variety of historical and archaeological arti-
facts which assignment is not solved yet (pyramids,
labyrinths, cyclopean buildings, etc.). It is already
fulfilled material as IB learned to receive necessary
energy from space and use it, for example, when
moving the UFO.

Finally will pay attention to such fact as in the
highest forms of live matter, for example, animals,
have no concept of vanity, aspiration to popularity.
Here on the first place the physical force is put in or-
der that the viable posterity turned out. And here in
human society the concept the vanity meets. Some-
times the aspiration to popularity of people gets not
only by talented work, but also and the criminal way.
The person intuitively feels that if his name gets at
many people to long-term memory, then its CLTM
will be very strong and he will not collapse.

Conclusion: in the first part of article we entered
the modified spatio-temporal coordinates in which
the size of distances. Using these coordinates in New-
tonian dynamics, we tried to explain enrichment of
the Universe with one of types of matter (substance).

In the second part of article we offered three pos-
sible forms of coding of memory - triplet, binary
and kvintary codes. Some religious myths can be
explained with availability of IB, that is we made at-
tempt to bring scientific basis under religion.
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TEXHOJ10rMg NONYYEHUE OEPMATOJIOBOU MA3U HA OCHOBE
NMOJINMKOMMNJIEKCHOIo KOMNno3nTA U uXx UCCIEALOBAHMUE

Annortanusi. PaboTa mocBsieHa H3ydeHUIO pPa3pabOTKM TEXHOAOTMU IIOAYYEHHS Aep-
MaTOAOBOil MasW Ha OCHOBe moaukommaekcHbix komnoszutoB (ITKK) ma 6ase moamcaxapuaa
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HaT pHﬁKap6OKCHMeTHAHeAMOA03bI C MO‘—IeBI/IHO(l)OpMaAbAeI‘I/IAHbIMI/I OANTOMEPAMH N HCCAEAOBAHBI

(I)I/ISI/IKO -XUMHYECKUE, TEXHOAOTHMYECKHNE U OKCITAYATAlIMIOHHbIE XapaKTEPHUCTUKH ITIOAYYE€HHDBIX MATKHX

AE€KApCTBEHHDIX ITPEIIapaTOB. Ilokxa3ana BO3MOKHOCTH UCIIOAb30BAaHHUS I'eA€H IIOAMKOMITAEKCHBIX KOM-

no3utoB Ha ocHoBe Na-KMII-M®O B xayecTBe OCHOBBI AASL A€KAPCTBEHHBIX CHCTEM C HallpaBACH-

HbIMU TPaHCIIOPTHBIMU CBOMCTBaMU U KOHTPOANPYEMBIM BbIACACHHNEM ACKAPCTBEHHBIX ITPEIIAPaTOB.

YcraHOBAEHA, 9TO CrIelUPpUIHOCTD MOAEKYASIPHOTO CTPOEHHUS M3y IeHHBIX FeAEBbIX CTPYKTYP obecrie-

YHMBAET BPICOKOE ITPOAOHIHPYIOIIEE AeﬁCTBHe AE€KapCTBEHHbBIX ITpEITapaToOB 6AaI‘ OAapsI KX MEAACHHOMY

BBICBOOOXAEHUIO U3 cAoeB ocHOBBI ITKK.

KaroueBbie cAOBa: IIOAMKOMIIAEKC, AEpPMaTOA, Ma3b, CBOfICTBa, ITpOAOHI ALK,

B Hacrosiee BpeMsi 6OABIION HAYYHBIN U IIPAK-
TUYeCKUI MHTepeC IPEACTABASIET U3YIeHHUE CII0CO6-
HOCTU MHOTHX BOAOPACTBOPHMBIX IIPHPOAHBIX ¥ CHH-
TeTUYECKUX IIOAUMEPOB 0OPa30BBIBATD YCTOMYMBbIE
IIPOAYKTBI KOOIIEPATHBHBIX PEAKIIUl MEXAY PasHO-
POAHBIMH [IOANMEPAMH, HA3bIBa€MbIE IOAUMEPHBIMU
xommaekcamu (I1K) [1; 2]. B acniexte pemenmus aToit
npoOAeMbl HaOOABIINI HHTEPEC IMPEACTABASIOT
IIPOAYKTHI B3AUMOAEHCTBHS IPHPOAHDIX IOAUMEPOB
C oAMTOMepamMu, GOPMUPYIOIIIe TOAUKOMIIAEKCHBIE
reau (ITKT'). TIKT ABASIOTCS MepCIeKTUBHBIME ITPO-
AYKTaMH B papMAaIjiH U HAXOASIT BCe H0Aee MUPOKOe
[IpHMeHeHNe B KaUYeCTBe 3aryCTUTEACH U CTabHAH-
3aTOpPOB CYCIEH3UH, IIPOAOHIATOPOB ACHCTBUS Ae-
KapCTBEHHbIX BELIECTB, IAEHKOOOpa3oBaTeAe AAS
KaIICyA U TaOAETOK, B KaUeCTBE OCHOBBI AASI Ma3elt
M APYTHX MSITKUX A€KQPCTBEHHBIX $OPM, IIOCKOABKY
OOHAPY>KUBAIOT PsIA YHHKAABHBIX M HanOOA€e IjeH-
HBIX cBOHCTB [ 1; 2, 240].

BecbmMa WHTepeCHBIMM U IE€PCIEKTUBHBIMU
B 9TOM aCIIeKTe IIPEACTABASIIOT MAKPOMOAEKYASIP-
Hble KOMITAEKCHI Ha OCHOBE HaTPUIKApOOKCUMETHA-
meaaror03sl (Na-KMII) (moAmaHHOHA) U CHHTETH-

CH2OH

co crenenbio 3amenjenus (C3)70 1 CTeMeHbIO MOAH-

mepusarmu (CIT)450, no TOCT 5.588-79. Ipu uc-

H H
- H = H X
0, OH H OH H
3] H
H OH H

9eCKUX MOYEBUHOPOPMAABACTHAHBIX OAUTOMEPOB
(M®O) aumeitnoro crpoenusi (IIOAMKaTHOHOB),
dopmupyroniue B BopHbIX cucTeMax [IKI. Crpoenue
IPOM3BOAHOTO IIPUPOAHOTO ITOAMCAXaPUAQ LI@AAIO-
A03bI — Na-KML], Haamdre B ero MaKpoMOAeKyAax
HOASIPHO-QYHKI[HOHAABHBIX I'PYIIII, 00YCAOBAMBAIO-
IMX MHTEHCUBHbIE MEXXMOAEKYASpPHbIE B3aHMOAEH-
CTBUS, BBICOKAs CTeNleHb OpHUEeHTAIIH 3TOTO JKeCT-
KOIIEITHOTO [IOAUMePA OIIPeAEAsIeT ero CIIoCOOHOCTD
IPOSIBASITH CBOMCTBA MATPHYHOTO HOCHTEAS U KOM-
IIAKCOOOPa30BaTeAst C MOYeBUHOPOPMAABAETUAHBI-
MU OAMTOMEPaMH.

IMeav10 nacmosuyezo NcCAGAOBAHUS IBUAOCD H3-
ydeHHe TeXHOAOTUH ITOAYYEeHHS Ma3el AepMaTOAa Ha
OCHOBE MMOAMKOMITA€KCHOro Komito3uta Na-KMIL]
C MOYEBHHO-(POPMAABACTHAHBIMI OAUTOMEPAMHU M KX
HCCACAOBaHHE.

B xayecTBe OCHOBHOIO 00'beKTa UCCAEAOBAHUS
ucrnoabzoBaau ounmenayo Na-KMI] Hamanran-
CKOTO XUMHYECKOTO 3aBOAQ, IIOAYIEHHYIO METOAOM
reTepOreHHOMN TBepAOPA3HON dTepUPUKAITUH CYAb-
$UTHOM ApeBEeCHOM I]eAAFOAO3bI MOHOXAOPYKCYCHOM
xucaoroit (MXVK) caeayromero crpoenus:

CHOCHICOO Ha'

COH

noap3oBanuy Na-KMI] nosropHO ounimasu oT Hu3-
KOMOAEKYASIPHBIX COAEH TI0 METOAMIKE, ITPUBEACHHOM
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Bpabore [3,52-56]. Na-KML] - caabast moAuKucAOTa,
KOHCTaHTa Aucconranuu ee 3aBucur ot C,. I1pu nzme-
HeHNU C3 ot 10 A0 80 KOHCTaHTa AMCCOLIHMALIIU U3Me-
msercs1 ot 5,25 107 oo § 107 Na-KMII peacraBasior
c006011 OeABIIT AU CAETKA YKEATOBATBII [IOPOILIKOOOpa3-
HbII HAM BOAOKHUCTBIN IIPOAYKT 6e3 3ammaxa ¢ HachlIl-
HoM Maccon 400-800 xr/m?, maorHOCTBIO 1,59 I/ CM>.
IToxazareab mpeaomaeHus paseH 1,515, Temneparypa
pasmsirdenus Na-KML] 170 °C, mpu 6oaee BbICOKO
TeMmrieparype oHa pasaaraercs. Na-KMII pacrsopuma
B XOAOAHOM M FOPSTYEH BOAE. O6pa3y10T BBICOKOBSI3-
KHe BOAHBIE pacTBOPHL B BOAHBIX pacTBOPaX SIBASETCS
noanasekTpoanToM. Na-KMI paspeniena pas mupo-
KOTO MPUMEHEHHS B MEAUIIMHE U papMariuu [1,240].
B paboTe HCIIOAB30BAAM MOYEBHHY MApPKH YHCTBIA
AAST aHaAm3a (4.A.2.), 6€3 AOTIOAHHTEABHOM OYHCTKH,
I'OCT 6691-77. B pabore 6b1A ucrioab3oBaH ¢op-
maauH Mapku «OM>» (30-40% -Hb1it pacTBOp dop-
MAAbAETHAA B BOAE COACP)KaHHE MeTaHOAA 7—12%),
KOHIIEHTPAIUIO $OPMAABAETHAA B PACTBOPE OIIpeAe-
ASIAM METOAOM OKCHUMHOT'O TUTPOBaHMS [3, 52-56].
HlcrioAb30BaHbI TPOMBIIIACHHBIE MOYEBHHO-POPMAAD-
aeruanbie oauromepst (M®O) mapku KOMT (kxap-
6aMHAHO-POPMAABACTUAHAS MAAOTOKCHYHAS CMOAQ)
u KOXX (Kap6aMI/IAHO-(1)OpMa.AbA6I'I/IAHa5[ SKHU3HECIIO-
co6HasI cMOAQ) npeAcTaBAsiomasi co6oit 60—70%-Hbiit
PacTBOP, COASPIKAIIFHIA ITPOAYKTBI KOHACHCAI[H MOYe-
BuHBI U popmasbperupa —'OCTy 14231-78.
Peax1iuio MexxAy MOUEBUHOM K $OPMAAbAECTHAOM
npoBoauau B uHTepBase pH ot 3,3 a0 8,8 BBOASI MO-
4eBHHY U $OPMAAbAETHA IIPH MOABHOM COOTHOIIIE-
Huu 1:1,3-2, cooTBeTCTBEHHO. AASI 9TOTO K PacTBO-
Py opMasrbperupa ( pH=3,3) AODOABASIAM aMMHAK AO
3HaueHws1, paBHOTro 6 pH cpeapl, 3areM A0baBAsIAK
MoueBHHY Ipu TeMreparype 35-40 °C.
HcnoabrsoBaau pactBopst Na-KML B 6upucTia-
ArpoBaHHOM Boae KoHIeHTpanuu ot 0,01 A0 0,4 oca.
MOAb/A. PeakijnoHHbIe cMecH TpebyeMbIX KOHIIeH-
TPAIUi TOTOBHAH CMeIIeHHeM PacTBOPOB peareH-
TOB B COOTBETCTBYIOIell IIPOIOPIIUU IIPU KOMHAT-
HoM Temnepatype u pH 7,5-7,8. B arux ycaoBusax
B TeYeHUH AAUTEABHOTO BpeMEHHU He HAaOAI0A2eTCS

IIOAUKOHACHCAIUU MOYEBUHBI U POPMAABACTHAA
B npucyTcTBuu Na-KMILI. B To e Bpems npu po-
0aBAEHMU HIU3KOMOAEKYASIPHBIX KHCAOT, HAIIPUMeP,
$ocpopHoOI HAM coastHOM kKrcAOTH Tpu pH oT 2 A0
3, HabaropaeTcst obpasosanue ITK u ITKT.

CTpyKTypy IOAyYEHHBIX NPOAYKTOB YCTAaHaB-
AMBaAM, MCIOAB3Ysl MeTOAbl MK—cnexTpockonun
U 9AeKTpOoHHON MuKpockomuu. MK-cnexrpsr B us-
tepBase 400-4000 cM' perucTpupOBaAd Ha CIIEK-
Tpoporomerpax «NIKOLET Magna-560IR>
u «Specord-7SIR> (Kapa Lleiic, TAP). O6pasubt
Asst TK-crekTpockomnu roToBHAU B BHAE Tabae-
ToK ¢ KBr, nmaenok ua maactuake KRS-S u maenox
ToAHOM 8—12 MiM. ITaenku Ha maactunke KRS-5
IIOAYYAAH MCIIAPEHHEM PACTBOPUTEAS (BoaBI) npu
KOMHaTHOi1 Temneparype (22-24 °C).

OAEKTPOHHO-MUKPOCKOIIMYECKHEe HCCAGAOBA-
HISI IOBEPXHOCTEN M CKOAOB (TOPHOB) naenok ITK
IPOBOAMAH HA CKAHHPYIOIIeM dAeKTPOHHOM MHKpPO-
ckore “Hitachi-520” (Snownus) c¢ paspemaromeit
criocobrocThiO 60 A. O6pas1ibl MOAyIaAE METOAOM
XPYIKHX CKOAOB IIPH TeMIIepaType KUAKOTO a30Ta
(4, 33-38]. PesyabTaThl HCCAGAOBAHMIT PUKCHPOBA-
AVCD Ha 9AEKTPOHHBIX MUKPOOTOTpadrsIX.

Ha 90 8% -Horo pactBopa Na —-KML] p06aBasi-
An 10 T pactBop MO O, moTOM A0OABASIA TAMIIEpHH
B KoAnyecTBe 2 I. 10 T AepMaTOA TIjaTeABHO pacTHpa-
AM C YaCTBIO IIPUTOTOBACHHO! IIOAUKOMITAEKCHOM OC-
HOBBI, IIOCA€E Y4ero AOOaBASIAM OCTAABHOE KOAMYECTBO
OCHOBBI ! IIEPeMEIINBAAY AO 00PA30BAHUSI OAHOPOA-
HOM Macchl [Ipu H3roToBACHIH ACPMAaTOAOBOI Ma3H
YYUTBIBAAU HEPACTBOPUMOCTD A€PMAaTOAA B BOAHBIX
cpepax 1 ocHoBax. [ToaToMy cHadaAa Ha onpepeAeH-
HOW YaCTH OCHOBBI pa3MeIIaAl A€PMATOA, a IOTOM
AOOABHAN OCTaABHYIO YaCTh OCHOBBI.

W3ydeHs! pU3UKO-XMMUYECKUE U TeXHOAOTHYe-
CKHe CBOWCTBA A€PMAaTOAOBOM Ma3H IOAyYeHHOH Ha
OCHOBE ITOAHMKOMIIA@KCHOTO KOMIIO3UTa, KOTOpPbIe
IPeACTaBACHbI B (Tabaume 1). OKCIlepUMeHTaAbHbIe
AAHHbIE ITOKAa3aAH, YTO AEPMATOAOBAsl Ma3b ITOAY-
yenHas ¢ momoiso Na —KMI] u M®O umeer caer-
AO-3EA€HOTO I[BETa, OAHOPOAHAs], AeKapCTBEHHbIE
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BeIIeCTBa, T.e. YaCTHI[bI AEPMATOAA XOPOIIO U PaBHO-
MEpHO PaCIPeAEASIOTCS B KOAAOMAHBIX PacTBOpax
IIOAMKOMIIA@KCHBIX KOMITO3UTOB. OIipeaeseHue ro-
MOTe€HHOCTH A€PMAaTOAOBOM Ma3H IIPOBOAUAH B CO-
oTBeTcTBHU C TpeboBanusiMu TY 42-243-84, no
KOTOPOMY He AOA’KHO HaOAIOAATBCSI pacCAOEHHe Ha
$asb1, koTopbIit MpoBoAUAK Ha HU3KUX (S © C) 1 BbI-
cokux (+40 ° C) temneparypax. 13 (tabaumpr 1)
BHAHO, 4TO Ma3b IOAy4YeHHas Ha ocHoBe Na-KMI]
He CTaOMABHAS, TaK KaK IOSIBASIETCSI PacCAOeHHe
U CPOK TOAHOCTH He COOTBETCTBYeT TPeOOBaHMIM
HOPMAaTHUBHO-TEXHUYECKHX AOKYMEHTalui. A co-
craB Ma3u Na-KMII-M®O-aepmaroa u Na-KMI]
u MOO-rauneprH-AepMaTOA CTAOUABHASL U CPOK
TOAHOCTH cOCTaBAsieT 2,2 1 2,25 ropa, COOTBETCTBEH-

Ho. Bearauna pH moAy4yeHHbIX Ma3eil AepMaTOAOBOM
HaXOAUTCS B AMAIIa30He 3HaYeHui ot 6,8 Ao 7,6.

OmnpepeseHre pasMepa 4aCTHUI] AGKAPCTBEHHOTO
BeI|eCTBA IPOBOAUAU B COOTBETCTBHU C TPeOOBaHMU-
ssvu I'Q X1, 8o 2., c. 146. Pazmep vacTuiy AoorxeH
6bITh He 60aee 160 MM (Taba. 1).

ITokasareAeM, OIPEAEASIIONIMM CTAOHABHOCTD
IIOAMKOMIIAEKCHBIX OCHOB IIPY XPaHEHHH, SIBASIETCS
UCIIApSIeMOCTD HX KUAKOH ¢pa3pl. CKOPOCTD BBICHI-
XaHMS ITOAMKOMIIAEKCHOTO KOMITO3UTA 3aBUCHUT OT
TOT'0, HACKOABKO ITPOYHO CBSI3aH PaCTBOPHUTEAD OCHO-
BBI, T.€. BOAQ. CA€AOBAaTEAbHO, BHICOKAS IIOTEPSI BOADI
Ma3eil IOAyYeHHBIX Ha OCHOBE ITOAMKOMIIAEKCHOTO
KOMITO3HTA, MOYKeT IIPUBECTHU K HAPYIIeHHIO KOHI|eH-
TPAIMU AeKAPCTBEHHOTO BEIjeCTBa.

Tabnuua 1. — PU3nko-xmMmMmyeckme 1 TeXHOIOrm4eckme cBomcTea

nepmartonoBoi masn Ha ocHoBe KK Na-KMLL, n MdO

. CrabmapHOCTD Pasmep | Bpemsamaen- | Cpoxk
Cocras Baemnnit
Ne pH | Ilpunar- | IIpusamo- | YacTun | KOOOpa3oBa- | XpaHeHHs
OCHOBBI BHA,
pesannu | pakupanum | (Mxm) | Hus (Mun) | (ToABI)
Na-KMI1I- H, 6uan- | H OuAB-
1 [Na I 701 eCTavI/IAb eCTavI/IAb 155 8 12 0,5
AepMaToA HBII HBIN
Na-KMII- |2Kearas
M®O-
2. ®0 maces, €o 7,2 | Crabuabubiii | Crabuabubiii| 158 5-7 2,2
AepMaToAa  [cBoeobOpas-
HBIM 3a[IaXOM
Na-KMILI-
MOO-
3. 7,6 | Crabuabusiit | CTabuabubii| 156 6-8 2,25
TAUIIEpHH
AepMaToA

Ha (puc. 1) npuBeaeHa KHHETHKA MIOTEPU MACC
(Am,%) npu mHarpesaHum or Bpemenu. [loTepu
B Macce OIIPEAGASIAH ITyTeM MepUOAMIeCKOro B3Be-
muBaHus. 3 puc. 1 BUAHO, 4TO XapakTep U3MeHe-
HUS TIOTEPU MacC AAS BCEX COCTaBOB OAMHAKOBBII,
MaKCHMaAbHasl IIOTePs MAaCC COOTBETCTBYET AAS
Na-KMII-aepmaToa — 5,0%, Na-KML] u M®O-
aepmatoa — 5,5%; Na-KMIL] u M®O-rannepus-
Aepmatoa — 6,0% (puc. 1. kp.1, 2, 3.); a AAsL Aep-
MaTOAOBOM Ma3H IOAYYE€HHOM Ha OCHOBE Ba3eAMHa
cocraBaseT 1,0%.

Masp pepMaToAOBasi, IPUTOTOBACHHAS C MC-
MMOAb30BAaHKNEM BCIIOMOTAaTEAbHBIX BEIECTB MECT-
HOT'O IIPOMCXOXAEHUSA SBASETCS ACTKO AOCTYITHBIM,
AeLIIEeBBIM, & TAKKe CIIOCOOHA YCHAMBATD BCACHIBA-
HUe KOXXeM AeKapCTBEHHbIX BellJeCTB, BXOASIIUX
B COCTaB Ma3eM.

OCHOBBI ITOAMKOMITIAEKCHBIX KOMITO3UTOB Na-
KMII - MOO - raunepus no 3¢ PeKTHBHOCTHU He
YCTYTAIOT MUPOKO HCIIOAB3YIOIEMYCs Ba3eAHHY, YTO
IIOATBEPXKAEHO OHOpapMalieBTHIECKUME HCCAEAOBA-
HHUSIMU B OIIBITaX «in vitro>.
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PucyHok 1. KnHetmnka notepu macc (Am,%) nepmaTtosieBor Masu rnosiyd4eHHOm
Ha ocHoBe Na-KML, u M®O B 3aBUCUMOCTW OT BPpEMEHMU (t, MUH)

buoaocTynHoCTb B ombITax «in vitro> mposo-
AMAH AMaAM30M 1o MeToAy KpyBumHckoro gepes
HOAYTIPOHHUIIAEMYI0 MeMOpaHy I1eAAO(aHOBYIO
mAeHKY B SO MA BOABI B YCAOBHUSIX TEPMOCTAaTHPOBa-
HUA (37 OC). ITromapb AMAAM3HOM MTOBEPXHOCTH
§$=9,62 cm?, Macca Ma3y, HAHOCUMOI Ha AeHKY 2,0 T.
KoanuecTBo mpoandyHAMpPOBaBIIEro BelecTBa
OIIPEAEASIAY B3SITHEM IIPOO AMaAm3ara B 00beMe S MA
Jyepes KasKAbIi Yac B TeueHHe OAHOM CyTKuU. Pe3yabTa-
ThI KUHETHUKH BBICBOOOXKAEHISI ACPMATOAQ M3 Ma3ei
npeactaBaet Ha (puc. 2). IToAyueHHbIe pe3yAbTaThI
IIOKAa3bIBAIOT, YTO AepMaroAeBas Ma3b 10% — Had
IIPUTOTOBAEHHAs Ha ITOAMKOMIIAEKCHOM OCHOBe
Na—-KMIJ u MO O orBeyaeT Tpe6OBaHUIM, IIPEAD-

spasembiM 'O X1, nspanme 2, a pekoMeHAyeMasi oc-
HOBa 00eCIieYrBaeT AYYIIYIO BBICBOOOXXKAAEMOCTD
AEKapCTBEHHOTO ITperapaTa C IPOAOHIMPOBAHHBIM
AEHCTBHEM U3 Ma3el B CPaBHEHUU C aHAAOTUYHOM I'-
apoduabnoit ocaoBe Na—KMI] (puc. 2, kp.1) u Ha
rupApodobHoit ocHOBe BazeanHa (pHuc. 2, kp.4).

ITpoBepeHHbIE HCCAGAOBAHUSA TO3BOASIIOT CAEAATD
BBIBOA O TOM, YTO Ma3b Ha OCHOBE IIOAMKOMIIAEKC-
HOrO KOMIIO9MTa OOAAAQeT MPOAOHTHPOBAHHBIM
AeHICTBUEM II0 CPaBHEHUIO C HICXOAHBIMHU PacTBOpa-
mu TTKK, a Han6boAbIIast IOAHOTA BBICBOOOXKAEHIS
A€PMaTOAQ U3 IIOAMKOMIIAEKCHOT'O KOMIIO3HTA SIBASI-
eTCs ApIyMEHTOM AASL pEeKOMEHAQAITMH eTo B KadecTBe
Ma3eBOM OCHOBBDI.
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PucyHok 2. KuHeTurka BbICBOOOXAEHUS AepmaTona n3 masen
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Abstract. The article presents the results of binary copolymerization of isohexyl methacrylate
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Keywords: copolymerization, styrene, isohexyl methacrylate, copolymerization constant.
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COMNOJIMMEPU3AUUNA NSOTEKCUJIMETAKPUJIATA C CTUPOJIOM

AnHoTanus. B crarbe mpUBeAeHBI Pe3yABTAThl OMHAPHON COIMOAUMEPH3ALIUY NU30TeKCHAMETa-
KPHAATa C CTHPOAOM B pacTBope AuMeTnapopmamupa mpu 60-80 °C B mpUCYTCTBUU PAAUKAABHOTO
uHHIHaTopa. CTPyKTypa CUHTe3UpOBaHHbBIX coepnHeHUI moaTsepxAeHa MIK-crekTpasbHbIM aHa-
ansoM. HaripeHpl 3Ha4eHMA KOHCTAaHT COTIOAMMEPHU3ALIUU, KOTOpbIe IIOKA3bIBAIOT, YTO B PEAKITHAX
COIIOAMMEPH3AIINU OOAee AKTUBHBIM MOHOMEPOM SIBASIETCSI CTUPOA.

KaroueBbie cAOBa: cOnoAMMepHU3alys, CTUPOA, H30T€KCUAMETAKPHAAT, KOHCTAaHTa COIIOAHMeE-
pHU3anuu.

ITeAbro AQHHOM PAOOTHI SIBASIETCSI CUHTE3 COIIOAH-  HBIX HCCAEAOBAHMSIX UCIIOAb30BAAY IIPOMBILIACHHbI

MEPOB N30T€KCHAMETAKPHAATA C CTUPOAOM U OIIPEAEAE- MOHOMEP CTHPOA, A U3BOT€KCHAMETAKPHAAQT CHTE3H-
HI€ KOHCTAaHT COITOAVIMEPH3AITHIL. B OKCIIEPHMEHTAAD- POBaAH I1IO METOAMKE [1] O‘II/ICTKY HCIIOAb30OBaHHbBIX
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XHMHYECKHX PeareHTOB ¥ MHUIIUATOPA IPOBOAUAH IO
M3BECTHBIM METOAMKaM [ 2 ]. Bbrxop, comoanmepos pac-
CYUTaH IPAaBUMETPHIECKIIM METOAOM.

AAsL oIpeAeAeHHS BAVSIHUSL COCTaBa MCXOAHOM
CMeCH MOHOMEPOB Ha COCTaB 00Pa3yIOLIIXCSI COIIOAU-
MEepPOB PeaKITHIO IIPOBOAMAH P PA3AUYHBIX MOABHBIX
COOTHOIIEHHSIX COMOHOMepoB. CocTaB COOANMEPOB
OBIA OIIpeAeAeH 2AeMeHTHbBIM aHAAM30M II0 COAePIKa-
HHIO a30Ta. COMOAMMepH3aIiHIO H30TeKCUAMETaKpH-
AaTa (Ml) C CTUPOAOM (Mz) IIPOBOAMAM B 00AaCTH
MaABIX KOHBepcuit ipu remieparype 60 °C B mpucyr-
CTBUM PAAUKAABHOTO HHUIIATOPA IIEPOKCUAA HeH30-
uaa (I1B) B cpeae anmernadpopmamupa (puc. 1).

M3 xpuBoii cocTaBa COMOAUMEPA BUAHO, UTO CO-
noauMepsl coctaa I'MA u Cr He 06pa3syloT azeo-
TpoIL. OTO 00YCAOBACHO 3HAYUTEABHO OOABIION aK-
THUBHOCTBIO PAAUKAAOB, 0OPa30BaHHBIX UX MOAEKYA
crupoaa o cpasHeHuto ¢ II'MA paaukasamu u Aas
BCeX COOTHOIIEHUH MOHOMEPOB COTIOAHMMEPHU3AL[UH
B Cpeae AUMeTHAPOPMAMUAA COTIOAMMeP OboraieH
3BeHbSIMU CTHPOAA. IToAydeHHbIE pe3yAbTaTHI ITO-
Ka3bIBAIOT, YTO CTUPOA SIBASIETCSI 6OAee aKTUBHBIM
MoHOMepoM 1o cpasHeHuio ¢ II'MA.

my
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PucyHok 1. 3aBncrmocCTb cocTaBa
cononvumepos Ct ¢ UITMA (m,) ot cocTaea
cMecy MoHoMepoB (M,). m, MonbHble Ao
CTUpOsiaB Cconosmmepe, M1 — MOJIbHbIE
J0Nn CcTMposia B MOHOMEPHOW CcMecu

CAeAyeT OTMETUTDb, YTO COHOAI/IMepI/IBaI_II/ISI
HWNI'MA ¢ cTHUpPOAOM IIOAHOCTBIO HHIHOHMpYyeTcs
B HpI/ICYTCTBI/II/I I‘I/IAPOXI/IHOHa nu KI/ICAOPOAa BOSA,YX&,
4TO MOATBEPXKAAET PAAMKAABHBIN XapaKTep MeXaHU3-
Ma peakluu.
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PucyHok 2. UK-cnekTp cononnmepa Ha ocHoe NITMA co cTtmponom
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Section 7. Chemistry

CrpykTypa MOAyYeHHbIX COIIOAMMEPOB YCTAaHOB-
aena meropom MK-cniexrpockonuu (puc. 2).

MK-cnekTppl CONOAMMEpPOB aHAAM3HPOBAAH
Y CPABHUBAAU CO CIIEKTPAMH UCXOAHBIX MOHOMEPOB
U UX TOMOIIOAIMEPOB, IIOAYYE€HHBIX B aHAAOTMYHBIX
ycaoBusix. B MK-cnekTpax conmoAnMepoB IOAOCHI
IIOTAOI€HHS, XapaKTepHbIe AASL ABOMHOM CBS3U MO-
HOMepOB B 00aacTsix 1636-1640 cm™' orcyTcTByIOT,
4TO IIOATBEP>KAAET IPOTEKAHUE PEaAKIHH COIIOANMeE-
PH3AIUH ITO ABOMHOM CBSI3U HCXOAHBIX MOHOMEPOB.
Baaenrnsie koaebanust C-O u C = O rpymms Haxo-
aarcsa B obaactu 1153-1155 cm' 1 1681-1716 em™.

AAs ompepeAeHUs KOHCTAaHT COIIOAMMepH3a-
IIUM CHHTE3HPOBAHHBIX COIIOAMMEPOB IIPHMEHs-
AM MeTOA HakAOHHOM npsivoit Qariamana u Pocca
(tabamma) [3; 4]. HailipeHHbIe 3HAUEHHS KOHCTAHT
COITOAMMEPH3AIMU AASI HCCAGAOBAHHBIX CHCTEM I10-
Ka3bIBAIOT, YTO B PEAKIUSIX COMIOAMMepHU3aLuu 60-
Aee aKTMBHBIM MOHOMEPOM SIBASIETCSI CTHPOA, T.e€.
r,>1,ar <1.Bo BceM pnanasoHe COCTaBOB UCXOA-
HOI cMecH 00pasyeTcs COMOAUMep, 06OTaleHHbII
6oAee aKTHBHBIM MOHOMepOM M. DTOT MOHOMep
OBICTpee pearupyer CO «CBOMM>» M «<UyXXHUM>» aK-
THUBHBIMH IJeHTPaMHU.

Tabnuua 2. — NapameTpbl cononnmepusaunm NFMA ¢ cTuponom

Cocras r r

rer, l/rl l/r2

2,20 0,58

1 2
Crupoa-ITTMA

1,276 0,344 1,724

ITpranBOM TakOTo SBAEHMS, IO-BUAUMOMY, SIB-
ASIETCSI Pa3AHYHe B IIOASIPHOCTH COMOHOMEPOB 1 00-
pasyromuxcs papukasoB. CTpyKTypa COOANMEpPOB

G
nCH,=CH + mCH,= (Ij
-0

Taxum o6pa3oM, u3ydeHa papAMKAABHASI COIIO-
AMIMEpH3aIMs U30IeKCHAMeTAKpPHAATa C CTUPOAOM
B IIPUCYTCTBUH IIEPOKCUAA OEH30MAQ B Cpepe Op-
raHnyeckux pacrsopureaeit. HMK-crnekrpaabHbIM
AQHAAM3OM YCTAaHOBAGHA CTPYKTYpa CHHTE3UpPO-
BaHHBIX conoauMepoB. HalipeHHbIe 3HaUeHUS KOH-
CTaHT conoAuMepusanuu aas cucrembl Cr-MI'MA

cr,
TCHJ—CHﬁCHE c J{
n | m

Ha ocHoBe I'MA 1 cTupoAa, 0-BUAUMOMY, MOXKET
OBITb OTPaXKEHA CAEAYIOIEel GOPMYAOTL:

O

IIOKA3bIBAIOT, YTO B PEAKIISIX COMOAMMEPHU3ALIUI
00Aee aKTHBHBIM MOHOMEPOM SIBASIETCSI CTUPOA, T.€.
r,>1,ar, < 1. Bo Bcem AMama3oHe COCTaBOB HCXOA-
HOW CMeCH 00pa3yeTcsi COIIOANMEP, 0OOranieHHbIN
00A€e€e aKTUBHBIM MOHOMEPOM — CTHPOAOM, KOTOPBIH
OBICTpee Pearupyer co «CBOUM> M «IY>KHM>» aKTHB-
HbIMU [{EHTPaMHU.

50



COPOLYMERIZATION OF ISOHEXYLMETHACRYLATE WITH STYRENE

Cnucox auTeparypbr:

Maxwmyposa @. A., Makcymosa O. C. MccaepoBaHue mporjecca HOAyYeHHs CAOXKHBIX 9QHPOB Ha OCHOBE
ore¢puHOB // PernonaapHas LleHTpasbHO-A3HATCKAS MEXAYHAPOAHASI KOHPEPEHIHSI [I0 XUMUYECKOM
texaororuu “XT-12”, — Tamxkent, 2012.-C. 260-261.

Boaopuna I B., SIkyruna H. B. AabopatopHsiit TpaKTUKYM IT0 OpraHndecKoi xuMui. — Tam60B: 113A-Bo
Tam6. Toc. Texn. Yu-ta, 2004.-80 c.

Aepsibuna I 1. Comoanmepusarist: yue6Hoe mocobue. Camapa: u3p-Bo «CaMapcKuil yHUBEPCUTET >,
2013.-48c.

Heiin 10. 1., Eaprios O. C., Kocrepuna M. ®. Xumus 1 TEXHOAOTHS BBICOKOMOAEKYASIPHBIX COCANHEHMI:
yae6.MeToa,. mocobue / M-Bo obpasoBanust u Hayku Poc. Oepaeparun, Ypaa. dpeaep. yu-1.— Ekarepunbypr:
M3a-B0 Ypaa. yn-Ta, 2018.-116 c.

51



Contents

Contents
SeCtiON 1. ArChIteCtUIE « v vttt e vttt teeeeneeeneeanesaneeoeeeooeososasosasesssesssessssnsssasesnsannns 3
Kosmii Mykhailo
THE RELATIONSHIP BETWEEN THE SPATIAL STRUCTURE
OF THE CITY AND “THE CULTURE OF THE CITY RESIDEN T S . .ottt e e e 3

Markovskyi Andrii Igorevich
HISTORISM IN THE KIEV ARCHITECTURE OF THE FIRST HALF
OF THE XX CENTURY . .ottt e e e et et e et a e e eens 6

Section 2. Medical SCIEIICE v v vvteieteteeeeeeeeeeeeeaeeseeesasesessaessasesssesssossssasssascsasooes 10

Savytska Iryna Borysovna

HEADACHE IN OFFICE WORKERS AFTER CORONAVIRUS INFECTION ...t 10
Section 3. Earth Sciences ... ..ciuuviiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiteiiteiiseenneesnsesnscenncenns 14
Kopylov Arkadiy Leonovich

THE SELF - ORGANIZATION OF GEOLOGICAL EARTH’S DEVELOPMENT .....................es. 14
Section 4. Agricultural SCIeNCes . ....ouviutiieiitiieiiiiiiiiiiiiiiiitiittitiittittittintinraneanans 22

Lykhovyd Pavlo Volodymyrovych, Lavrenko Sergiy Olehovych,

Biliaieva Iryna Mykolaivna, Piliarska Olena Oleksandrivna,

Boitseniuk Khrystyna Ivanivna

THE USE OF THE PLANT GROWTH REGULATOR REGOPLANT IN THE

CONDITIONS OF CLIMATE CHANGE IN THE SOUTH OF UKRAINE. ...t 22

Section 5. TechNical SCIIMCES. « vt vt teteeeeeeeeeeneeeeeeaeeseesessaessasesasosssossssssssasssasooes 25

Razmukhamedov Daniyarbek Jahangirovich,

Polatov Askhad M., Abdullaev Farhod B.

INNOVATIVE APPROACHES IN THE FIELD OF REINFORCED

CONCRETE BRIDGES STRENGTHENING BASED ON THE APPLICATION OF

COMPOSITE MATERIALS . ..ot i 25
Section 6. Physics «ouvvutiiittiiiiiiiiiiiiiiiiiitiiiteiieeianeenneesasesnscenscesnsesnscenscenns 36
Bolkhovsky Vladislav Leonidovich

NEW SPATIOTEMPORAL COORDINATES. INFORMATION MATTER .......oooiiiiiiiiiiiiin e 36
Section 7. CRemIStIY ¢ oo uvtinetiieteieeeieeeeneeeseeesseesseeenseesneesssessscesssesasssnssennsenns 42

Inagamov Sabitdjan Yakubjanovich, Xojayev Farxodjan Mamatkarimovich
TECHNOLOGY OBTAINING DERMATOL OINTMENT BASED

ON POLYCOMPLEX COMPOSITE AND THEIRRESEARCH ...t 42
Maksumova Oytura Sitdikovna, Tadzhieva Shakhnoza Abduvalievna
COPOLYMERIZATION OF ISOHEXYLMETHACRYLATE WITHSTYRENE ...t 48

52



