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Abstract

https://doi.org/10.5281/zenodo.8089859

The nature of Georgia is rich in raw materials for the production of alcoholic beverages — plants. Based on
this, the production of dessert liqueurs using existing raw materials is a very topical issue. The rest of the green
walnut was chosen as the object of study, since it is characterized by a high content of biologically active com-
pounds. The presented work shows that in the case of using invert sugar, the hydrolysis of substances is signifi-
cantly reduced, which is to some extent associated with a high concentration of glucose; At the same time, the
nutritional purpose is improved by the use of invert sugar. The addition of stevioside and low concentration alcohol

reduces calories.

Keywords: green walnut, functional product, alcoholic beverages, stevia plant (Stevia Rebaudiana Bertoni)

Preserving human health and prolonging life is an
important task of the country, which is associated with
the use of products containing biologically necessary
substances.

Nutrition and health requirements have been de-
veloped by the European Parliament and the Council of
the European Union (EC1924/2006; EU2012/12) spec-
ifying a number of substances that play a specific phys-
iological role. Particular attention is paid to the content
of antioxidant substances.

When developing technology, one should take
into account the recommendations of the World Health
Organization (WHO, 2003) and the requirements of the
European regulation (EC1924/2006), according to
which it is necessary to significantly limit sugar con-
sumption. In recent years, much attention has been paid
to the use of stevioside as a sweetener.

The purpose of the research is to obtain a relatively
low-calorie dessert liqueur of a new type using the res-
idue of vegetable raw materials, without sucrose, while
preserving biologically active substances. The product
preparation procedures are based on traditional technol-
ogies, but include elements of innovation.

- Stevioside is used (a sweetener, a glycoside de-
rived from the stevia plant (Stevia Rebaudiana Ber-
toni), a honey-sweet plant that does not contain carbo-
hydrates. It has antihyperglycemic, insulinotropic, an-
ticarcinogenic effects [1-5].

- A recipe for invert sugar from sucrose has been
developed, temperature, exposure and ratio of compo-
nents have been determined.

- The technological parameters for the preparation
of dessert liqueur have been determined.

Research methodology - the green peel of a walnut
was chosen as the object of research, which was used
to prepare a dessert liquor [6]. Green walnuts are dis-
tinguished by a high content of biologically active com-
pounds. Maintaining their stability is very important
while improving nutritional value.

Unripe green walnuts contain protein, fats, organic
(malic, citric) acids, carotene, phenolic acids, tannins
(14-35%), ascorbic acid up to 2%, quinones: o- and B-
juglone, as well as water-soluble and Fat-soluble vita-
mins, carbohydrates, iodine, micro and macro ele-
ments.

Green walnuts contain 9 times more vitamin C
than blackcurrants and 50 times more than citrus fruits.
Its amount increases as the fruit develops and reaches a
maximum (2.5%) during the growing season — when
the fruit is immature. It is known that ascorbic acid
causes the synthesis of deoxyribonucleic acid. Partici-
pates in redox processes, in the synthesis and metabo-
lism of thyroid hormones and thyroid hormones of the
adrenal glands. Green walnut exhibits phytocidal, anti-
microbial properties, releases aromatic substances and
essential oils, has a medical (healing) effect. Green wal-
nut reaches its maximum positive properties from mid-
May to early June. [7].

A semi-finished product for obtaining liquor was
prepared on the basis of a double extraction. The
scheme bellow shows the parameters, the alcohol con-
tent (vol.%) and the ratio to the feedstock. | extraction
— duration 15 days, Il extraction — 10 days [8].

Technological scheme for the production of semi-
finished products
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inding

I extraction ]

Delay in extractor

I

II extraction

extraction — alcohol 40% (volume).
extraction — aleohol 30% (volume).

Invert sugar is used instead of sucrose for the prep-
aration of liquor, on the basis of which 80% of sugar is
inverted, the total amount of sugar is 70%, invert sugar
is 57%, sucrose is 13%. Stevioside 0.8-1.0 g/l is added
to the resulting syrup.

I extracdon
Semifinished

Semifinished

IT extraction
Semifinished

In the semi-finished product obtained from the
waste of walnut greens, invert sugar syrup is added in a
ratio of 5: 1, where the amount of invert sugar is 8%,
and sucrose — 2%. The main attention was paid to the
sugar content in the object (Table 1).

Table 1.
Qualitative sugar content in liquor g/100g
simple calories kcal
object invert sugar P sucrose With existing | With new
sugar
technology technology
Green nut liqueur | 8.0 3.0 2.0 120 52

As a result of research, it has been shown that in
the case of using inverted sugar, the hydrolysis of sub-
stances is significantly reduced, which is to some extent
associated with a high concentration of glucose; At the
same time, the nutritional purpose is improved by the
use of invert sugar. The addition of stevioside and low
concentration alcohol reduces calories.
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KPACABHUII»
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Abstract

This article discusses some aspects of the lyrical image in Kara Karaev's ballet "Seven Beauties". It is em-
phasized that Kara Karayev created a generalized lyrical image in the ballet "Seven Beauties", the origins of which
are contained in the national specifics of Azerbaijani culture. The transformation of the lyrical image is carried out
within the framework of the national system of worldview. The features of Aisha's image, which are distinguished
by the symphonization of development, are characterized.

AHHOTALIA

B nmanHO# cTaThe paccMaTpUBAIOTCS HEKOTOPBIE acHeKThl JUpHUeckoro obpaza B Oanere Kapa Kapaesa
«Cemb kpacasuiy. [loguépkuBaercs, uro Kapa Kapaes co3nan B 6anere «Cemb KpacaBuip 0000LIIEHHBIH JTUpH-
YecKuil 00pa3, HCTOKK KOTOPOTO 3aKIFOUCHBI B HAIMOHAIBHOM crienuduke azepoaipKkaHCKon Ky abTypsl. [Ipeod-
Pa3oBaHuC JTUPUICCKOTO 06pa3a OCYHICCTBJISACTCA B paMKax HaI.IPIOHaJ'ILHOfI CHUCTEMbI MUPOTIOHUMAHU. XapaKTe—

pHU3YIOTCsl 0COOEHHOCTH 00pa3a AHIIH, KOTOPbIE OTIINYaeT CUM(OHN3AIMS Pa3BUTHU L.

Keywords: ballet, music, poetics, typification, lyrics, image of the work, culture, creativity, Nizami, Ganja.
KuaroueBble ciioBa: Gaier, My3bIKa, HOATHKA, THITHU3ANKs, TUPHKA, 00pa3 IpON3BEACHHS, KYJIbTYypa, TBOpUE-

ctBO, Hm3amm, ['samka.

MupoTy 1 MHOTOOOpa3we BoIIIOMIeHUS uaei Hu-
samu ['stHpkeBu B 6anere «Cemb kpacasui» Kapa Ka-
paeB BUAEN B OIPOMHBIX BBIPA3UTEIBHBIX BO3MOXKHO-
CTSIX JIUpUYECKOro Hauana. VIMEHHO JHMpuKa IMO3BO-
muna uaeHTuduImpoBaTh BHyTpeHHHH Mup Kapa
KapaeBa u Benmkoro azepOaipKaHCKOTO MO9TA. 31eCh
COBHAJIO W MHPOOIIYIIECHHE, U MHPOBO33PEHHE Kak
AQHAJIOTUU B IIPOILIECCE XYHO’KECTBEHHOI'O IO3HAHUS
nercrBuTenbHOCTH. [loquepkHeM EMKOCTh coaepika-
TEJIbHOCTH, OPraHMYHOCTh MOHMMAaHUS KOH(IMKTOB,
CHHTETH3M XYJIOXKECTBEHHOTO M peanbHoro. 06 sTomM
HEOJJHOKPATHO THCall ¥ TOBOPWJI B CBOMX BBICTYIIJIE-
Husax Kapa Kapaes. Hano otmeTuts, 4to B HHTEpIIpE-
Tanuu 00pa3zoB Huzamu B Ganerax azepOaiKaHCKUX
KOMITO3UTOPOB JISKHUT JIMpHUYecKoe Hadano. [loxuepk-
HEM LIEHHOCTb CHUCTEMBI JIMpHueckux oOpazos. IIpo-
HUKHOBCHHBIN JHPU3M OOOCTpSIET TOHMMAaHUE JKCH-
cKuX 00pa3oB. YriryOsieHHas JMpHUKa B BOIUIOIECHUH
9TUX 00pa30B HAXOAUT HEOOBIYAHOE TI0 CHJIE BhIpaXKe-
nue. Ilpu BceM pa3zHOOOpasuM M MHIMBUAYAIbHOCTH
npeTBopeHust 00pa3zoB nosm Huzamu, ux oObenunser
Beaymias cepa — IMpHIECKast.

PaccmarpuBas HEKOTOpBIE aCIEKTH! BOILUIOLICHUS
nostuyeckoro mupa Husamm I'samxeBn B Oanere
«Cemb kpacaBuiy Kapa Kapaesa, o6patum BHUMaHue
Ha Ba)XKHbIE BEKTOPHI JAHHOTO Tporiecca. Tak, KOMIIO-
3UTOP TPAKTOBAJ CBOE IMPOU3BE/ICHNE KaK KOHKPETHKY

HCTOPUYECKUX COOBITHH, YTO, OE3yCIOBHO, IPHONH-
JKaJI0 B MaKCUMaJIbHON cTemeHu npousBeneHue Kapa
Kapaesa k npousBenenusim Huzamu I'ssnmxeBu.

Jlupuueckuii o6pa3 B 6anere Kapa Kapaesa npu-
oOperaeT 3HaYCHHE MEJIOCTHOH peambHOCTH. 30MOp-
(hM3M HOATUYECKOTO ¥ MY3BIKAILHOTO 00pa3a peaymsy-
€TCs1 BO BCEH IIOJHOTE B TCYEHUU Pa3BUTHA JpaMaryp-
run Oameta «CeMpb KpacaBHIl». XyI0KECTBECHHBIA MUP
no33un Huzamu ['sHmkeBu TpanchopMHUpyeTCs B IIPoO-
IIECCE CO3aHNS MY3BIKAIBHOTO CTIeKTakis. OObeIiHs-
I0TCSL JIB€ CHCTEMBI: HCXOJHas peanbHOCTh «llsTe-
PHULBD U €€ XyH0)KeCTBEHHOE OTOOPaKCHHE B MY3BI-
KaTbHOM Tpou3BeAeHWH. U B 3TOM  CMBICIE,
UACHTH(HUKAINS JTHPUIECKOTO C KaTeropueil mpekpac-
HOTO, BBICOKO JCTETHYECKOTO Hadyalla OYEBHIHO B
TBOpueckoi koHnenmuu Kapa Kapaesa.

Bripatommiics yaénsrit JI.A.Mazens mucan: «Bce-
raa nokopsier MeHs mupuka Kapa Kapaesa — nupuka
CTPOIMX BBICKa3bIBAHUH M OYMILEHHBIX 3MOLUH,
HEXXHasl, XpYyIKas 1 BMECTE C TEM IITyOOKO KCIIPECCHB-
Has» [1, c. 83].

WnaTepnperanms 6eccMepTHBIX 00pa3oB Huzamu
I'sumxeBu B xynoxecrBeHHOU cucteme Kapa Kapaesa
ObuTa opraHm4HOW. Ha Hammm B3Tisj, BEAYIIUM BEKTO-
POM OBLIO COXpaHEHHE He TOJIBKO CMBICIIOBOH CTOPOHBI
rayeped o0pazoB 1odM Hwuzamu, HO W HAIMOHATBHO
3HaYNMOH [ENOCTHOCTH 00pa3oB. Vimero B BUIy Bax-
HbBIC MUPOBO33PCHYCCKUC KATCTOPUHN, KOTOPHIC JIC)KAT B
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OCHOBaHMM TBOpUeckoi cucreMbl Huzamu ['ssupxeBu u
Kapa Kapaega.

Kapa KapaeB onupascst Ha TIaBHYIO JTOMHUHAHTY
TBOpuecTBa Huzamu ['stHmKeBH — TIIy00KO€E TOCTIDKE-
HUE TYMaHMCTHYECKHUX HJealoB. B kapaeBckoil KOH-
HENIUN aKIIEHTUPOBAJIMCh TAKUE TEMbI KaK HPaABCTBCH-
HOE COBEpPIICHCTBOBAHHE, YMOITUOHAIEHO-TICHXOJIOTH-
yeckast rny614Ha Tparu4yeCKux KOHTPACTOB, HUACAJIEI,
BO3BHIIIAIONINE YEJIOBEKA, ITHIECKOE TOHNMaHUE MH-
po3aaHusl.

OrMmeTuM emié oauH aclekT. A MMEHHO, acIEKT
TUIHM3ALUH JJMPUYECcKOro o0pasa, IOCKOJIbKY B Oajiere
«Cewmpb kpacasuil» Kapa Kapaes coznan 00001eHHbII
JTUpUIECKA 00pa3, MCTOKH KOTOPOTO 3aKIIOUYCHBI B
HallMOHAIBHON crienu@uke a3epOaiikKaHCKOW KyIib-
Typel. IlpeoOpa3zoBanme Impudeckoro obpasza ocy-
LIECTBIISICTCS] B paMKaX HallMOHAILHOM CHCTEMBI MHPO-
moHUMaHus. Peub HAET O BBISIBICHUH, SPKOM BBIpaXke-
HHU CaMOW CYTH OCTETHYECKOH HWHTEepIpeTaluu
00pazoBs.

IMomguepkHeM, YTO BOIUIOMICHHE OOpa30B IOAM
Huszamu B My3bike a3epOaiipkaHCKUX KOMIIO3HTOPOB
TECHO CBS3aHO C KOHTEKCTOM. besycioBHO, 4TO Tep-
BUYHa mo3THKa Huzamm, ero ¢wmocodus, mMupo-
MIpeCTaBICHNE, CTHII, OTpakaeMasi UM 31oxa. Bmecre
¢ TeM, aJieKBaTHOE BocnpusiTue oopa3oB Huzamu onu-
paeTcs Ha TOT OIPEJEIICHHbIN TUI My3bIKAJIbHOM KyJlb-
TypBl H, 0OJee TOro, MY3BIKAIEHOW KOMMYHHUKAIUH,
KOTOpasi M TPaHCIUpYeT OOTaTCHINHIA MO3TUYCCKUI
mup Huzamu I'ssokeBu.

Tak, nupuueckue oOpa3sl Hwuszamu ['siHIKEBH
ObUTH PAcCKPHITHL depe3 (YHKIMOHUPOBAHHE MYy3bI-
KaJIbHOW CHCTEMBI 3aIlaJHO-€BPOIIEHCKOTO Mpodecch-
oHanu3ma. O1HaKo, BCIEACTBUY OTIOPHI Ha HAIIMOHAb-
HBII My3BIKaJIbHBII MaTepuall, SpKUi MeJOAU3M, TITy-
OWHY JIaJIONHTOHALIMOHHBIE CPEACTB, PUTM, TEMOp H
T.1. OBUTM CO3/IaHBI SIPKHE, HAMOHAIHHO 3HAYMMBEIC
KEHCKHE JIMpUUYEeCKne 00pa3bl, acCOLMHUPYIOIIUECS C
nostukoi Huzamu I'sumxeBu. U 31ech BaKHBIM OBLI
cnenyronnii - dakt: «Kakmoe cpenctBo obiagaer
CBOMM KPYTOM BBIPA3UTENIBHBIX BO3MOXKHOCTEH. OHHU
00yCTIOBIICHB OOBCKTHBHBIMHA CBOHCTBAMH U KU3HCH-
HBIMU CBSA3SIMU CPEJCTBA, B YUCJIO KOTOPBHIX BKIIIOYA-
€Tcs He TOJBKO TO, 9TO Oa3mpyeTcs Ha OoJiee MIIN Me-
Hee INPeIIIOChUIKaX (AKyCTHYECKUX, OMOJIOTMYECKHX,
TICUXOJIOTHYECKNX), HO M CJIOKUBINASY B XOJ€ MY3BI-
KaJIbHO-FICTOPUIECKOTO IPOIecca CIIOCOOHOCTh ITOTO
CpC€ACTBA BBI3bIBATH OMPCACIICHHBIC IMPEACTABICHUA U
acconmanum» [2, c. 24].

Ecnu mpencraBute cebe oOpasbl Oanera «Cemb
KpacaBHIl» Kak MeTadoprhdeckoe CMBICIO00pa3oBa-
HUE, TO MOXHO KOHCTaTUPOBaTb COXPAaHEHHE OCHOB-
HBIX uaer modtnku Hwusamu I'sumxeBu. Ilociaennee
BBIPa)KAETCSI B CEMaHTHYECKH SPKOH COIIOCTaBUMOCTH
00pazoB, 160 MeTamMop¢o3bl MEPBUIHBIX 00pa3oB «I1s-
TEPHIBD) CTPOSATCS HA COXPAHECHHH OCHOBHBIX HAIIAO-
HaJbHBIX IIEHHOCTSIX a3epOaiiKaHCKOTO Hapo/Ia.

IIponecc Borutomenus uae Huzamu I'aHkeBu B
6anere «CeMb KpacaBHID) ObUI CIIOKHBIM, MHOTOTPY/I-
HbIM. [Ipom3BeneHns TakoTO ypOBHS KakK MpPOM3BEIe-
nue Huzamu TpeGoBanm MakCUMaJbHOW amanTtanuy K
MY3bIKQTbHOMY TeKcTy. [IpuBeny ciemyrommii Gakr.

Wurepecust Bociomunanwust [1.I'ycea, 6anermeii-
cTepa mepBoi moctaHoBku Oamera Kapa Kapaesa
«Cemb kpacaBumy. «HO.Cnonumckuii Goposcst 3a co-
XpaHeHHe uaen u oopazos Huzamu, 3a ACHOCTB H JI0-
THYHOCTB JIpaMaTyprud... 5 3a TeaTpaibHOCTb, dhdek-
TUBHOCTb, KOHTPACTBl, OCTPOTY CTOJKHOBEHHH,
HEOXXHIAHHOCTh CHTyalllii — CJIOBOM, 3a BCE, YTO II0-
MOJKEeT OMCKaM IIaCTHYeCKON BrIpa3uTenbHocTu. Ka-
paeB CTOSUT 3a CTPACTH, 3a UX TTyOMHY MU MHOTOTpaH-
HOCTb, 3a JJUPUKY U UUCTOTY UyBCTBa» [3, c.364].

MHOTOUNCICHHBIE BBICKA3bIBAHKMS O TBOPUYECTBE
Kapa KapaeBa HamonHeHBI XapaKTepUCTUKaMH, MOA-
yEpKUBAIOIIMMH 3HA4YE€HHE JIMPUKH B €ro XyJoXKe-
CTBEHHOH cucreme. bonee Toro, akieHTHpyercst oO-
HOCTB BBIPA3UTEIbHBIX CPEJICTB JIMPUKH.

ITo mueruto C.®.KypbananueBoii, B paboTax Ko-
TOPOH MCCIIEAYIOTCS TPOOIIEMBI BOIUIOIIEHHS ITPOU3BE-
neanit Hmzamu I'sHmpkeBn B asepOaiikaHCKON mpo-
(eccuonampHOl My3bIke, B Oanere Kapa Kapaesa
«CeMb KpacaBHI» «JIuprudeckoe MpoCTPaHCTBO Opra-
HU3YeT LEHTpaIbHas TeMa - TeMa JII00BH, TeMa CTPeM-
JICHUS K WACAIBHOW JI0OBH M HPABCTBEHHON rapmo-
HuH. OfHAKO TOCHeIHEe BO3MOXKHO JIMIIB IPH YCIIO-
BUU NPEBAIMPOBAHUS U TOPIKECTBA TyXoBHOCTHU. I1yTh
K COBEPIICHCTBY CJI0XEH U HEOJTHO3HAUCH; 3[IECh HAXO-
JUTCSI OCHOBHOM KOH(QJIMKT, 3aKITIOYEHHBII B 1M03Max
Huszamu u Bocnpoussoaumbiii Kapa KapaeBsiM B 0a-
nere» [4, c. 109].

AJIeKBaTHOCTH BOIUIOLICHUSI 0Opa3HOW CHCTEMBI
Husamu I'supxeBu B TBopuectBe Kapa Kapaesa onu-
paeTcs Ha CMBICIIOBBIE TApPaMETPBI, CPeJU KOTOPHIX OT-
METHM, IIPEKAE BCETO, HICATN3AINIO, BO3BBIILICHHE T'e-
poes. 6o ms Kapa Kapaea BaXHBIM OBLITO IIPOHHK-
HYTh B CyTb OOpa3HOIl CHCTEMBI W JApaMaTypruu
Huszamu. B xapakrepuctuke o0pa3oB OBUIM CHENAHBI
TaKue aKLEHTHI, KOTOPbIE PACKPBUIM AWHAMHKY CIO-
sketa Huzammy» [4, c. 108].

Hawubonee spkum o6pazom Huzamu, oTpaskeHHBIM
B 0aneTHOM MCKyccTBe AzepOaiipkana siBisieTcs oopa3
At u3 Ganera Kapa Kapaesa «Cemb KpacaBuip.
KysnbpMuHanue packpbITUsI JUPUYECKOTO 00pasa cra-
HOBATCS Oy3THbIE ClieHbl Aifiuu u baiipama.

Jlupudeckuii XymoKeCTBEHHBINH 00pa3, 3amevar-
JIEHHBIN B ITodTHYECKOM cructeme Huzamu ['ssamxeBn, B
6anere Kapa KapaeBa «Cemb KpacaBUI»PacKphIT B
pa3HoO0Opa3ny CBOETO CMBICIOBOTO cofepkaHus. Tak,
o0pa3 Almm pa3BuBaeTcs 4epe3 IIIyOuHY JTMPHUECKUX
HIoaHCOB. ['pans mexny nupukoit Huzamu u K.Kapa-
€Ba MO/IBIKHA, HO CONPSDKEHUS HOCST SICHBIN XapakTep
poacTBa GpuIT0coHCKOro MOCTHIKEHUS MUPA.

YucroTa naeana, TMpUIECKas IPO3PAYHOCTD, aM-
OMBaJICHTHOCTh TParuueckoro M 3THYECKOTO KOHKpe-
TU3UpPYET caMO MOHMMaHue no3TMku Huzamu I'sHz-
xeBH. [ToMmnmo mo3unmoHnpoBanus odpasa Kapa Ka-
paeB cO37aéT MPOLECC CTAHOBJICHUS JIMPUIECKOTO
o0paza Aitmm. U B 3T0i1 ranepee MHOT00Opasue JInpu-
YECKMX HIOAHCOB TaKXKe ONHPAETCs Ha TAPMOHHIO Iie-
JIOCTHOCTH JIUPHUUECKOTO 00pa3a, HECMOTPS Ha TIPOTH-
BOpEUMs], TPArHUECKHE XapaKTEPUCTUKH, «paccioe-
HUSD» 3CTETUYECKUX Kareropuid. M 3To cBolicTBO, Ha
Halll B3IJISAM, SIBJISETCS TJIAaBEHCTBYIOUIUM B KOPpEIs-
IIUH TIO3TUYECKOTO U MY3BIKaJIbHOTO 00pasa.
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be33aboTHOCTD 1 Ge3MSITEKHOCTh YUCTOTO 0Opasza
AWmm cMeHseTcs Ha MPOTHBOPEUYNBBIC UYBCTBA, Tpa-
TU3M, OTPaXEHHBIE B TPEX €€ XapaKTepUCTUKAX - B 3JIe-
rugeckoit «Ilpemromumy , «Bapuamusax Admmy, Tupu-
YEeCKH BO3BBILIEHHOM «Anaxuo». Pazsurne oOpasa
AWM CBUIETEIBCTBYET O TOM, YTO JIMPUYECKOE KaK
BBICOKOE TOHMMaHWe wuaen KpacoTel oOwvenuHseT
CMBICTIOBOE T0JIe Tpou3BeaeHuit Huzamu I'aamxeBu u
Kapa Kapaega.

Jlupuueckuii 06pa3 Aiimu B 6anere Kapa Kapaesa
«CeMb KpacaBUIl» 3a0CTpsAET caMO IOHUMAHUE JUPU-
yeckoro. ['eHnagbpHas My3bIka KOMIIO3UTOPa HE IPOCTO
MOAUDUITPYeT KEHCKUH JTHUpUYecKuil oopas, a opra-
HHU3YeT 0c000e NPOCTPAHCTBO, B KOTOPOM o0ecIieunBa-
€TCA OollTUMAJIbHAas BbIPA3UTCIIbHOCTD o6pa3a, IIOHHNMa-
HUS ero TiyonHoi cyrn. Takum o0pa3om, TBOpUYecKoe
nepeco3ianie IpHoOpeTaeT OCOoOBId BHJ XyJdOXKe-
CTBEHHOTO Bo3xeiicTBua. I B 3TOM acmekre, obpas
Al oTnmuaercs, 1 Obl ckaszana, cuMdoHH3auen
pa3BUTHAL. I/IMHyJ'IBCOM CTaHOBATCA TEMBI HIMPOKOTO
MEJIOIMYECKOTO JIBIXaHNsI, PA3BUTHE TEM IPHOOpeTaeT
JpaMaTU4YeCKUIl XapakTep.

O06pa3 A SBISIETCS XyJOKECTBEHHBIM CHMBO-
JIOM. 3aKOHOMEpPHOCTh JAaHHOTO MOHHMAHUS 3aKIIO-
YEeHO B TOM, UTO B a3epOalKaHCKOU KylIbType obpa3
Ay mproOpert BEICOKYIO XyI0)KeCTBEHHO-3CTETHYC-
CKYIO 3HAUUMOCTh KakK HanuoHanbHas uzaes [Ipexpac-
Horo. JlyxoBHasl peallbHOCTh OObEANHHIA B XyJOXKe-
CTBEHHBIX 00pa3ax KapTHHBI YEJIOBEUECKOH )KU3HH, Xa-
paKkTephl, TEPEeXHUBAHUS JIOACH, HCTOPHUYCCKHE
COOBITHSL.

Jlupuka Kak MHPOBO33pEHYECKast KaTEropus 00b-
enunseT TBopuyecTBo Husamu I'sumxesu u Kapa Kapa-

eBa. CMbICIIOBas 3HAUNMOCTb IMPUIECKUX 00pa30B UC-
XOAUT OT CoJepKaTeNnbHOCTH uaeh. U B 3ToM cMmbIcie
YCUIIMBAIOTCS aCCOLIMATUBHBIE NPEJICTABICHUS, KOTO-
pbIe UMEIOT KaK OOBEKTUBHBIN TaKk M CyOBEKTHBHBIN
XapakxTep.

B 3aBepuieHnn npuBeaeM ITUTATy U3 BBICTYILIE-
Hus Kapa Kapaea. 910 0J1HO U3 IpKUX BbICKa3bIBaHUI1
Kapa Kapaesa: «My3bIka — ykpaleHue *KH3HH U OJJHO-
BPEMEHHO HCTOYHHMK BBICOKOTO BJIOXHOBCHHS. BBITH
MOJKET, HUKaKOMY JpYroMy MCKYCCTBY HE JJaHa Takas
MOTYIIIECTBEHHAs!, OKPBUIAIONIAs CHJIA, BO3BBIIIAOIIAS
MBICJTb U YyBCTBO, Takas Oe3rpaHW4Has B CYIIHOCTH,
CIIOCOOHOCTh K TOHYAMIIEMY MCHXOJIOTHYECKOMY aHa-
JM3Y U OJTHOBPEMEHHO — K CO3JaHHUIO SMOIMOHAIBHON

aTMocdepbl KOJJIEKTUBHOro, 00beauHsomero» |5, c.
10].
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Abstract

The T-x phase diagram of the As,Ss-TIGaSe; system was built using the methods of physical and chemical
analysis: differential thermal analysis (DTA), X-ray phase analysis (XRD), microstructural analysis (MSA), as
well as microhardness and density measurements. It has been established that the phase diagram of the As;S; -
TIGaSe, system belongs to the quasi-binary eutectic type. Limited areas of solid solutions based on the initial
components were found in the system. Solid solutions based on As,S3 reach up to 1.5 mol % TlGaSe2, and based
on TIGaS; up to -12 mol % As,Sz. The As,;Sz and TlIGaSe, compounds form a eutectic with a composition of 20
mol % As;Ss, temperature 260°C. During conventional cooling in the As,Ss-TIGaSe; system based on As;Ss, the
glass formation region expands to 15 mol % TIGaSex.

AHHOTALIA

T-x (asoBas nuarpamma cucteMsl As;S3-TIGaSe; mocrpoeHa ¢ UCIOIB30BAaHHEM METOIOB (DH3UKO-XUMHYE-
ckoro aHanmusa: quddepeHnuansHoro Tepmudeckoro ananmsa (JITA), pearreHodaszoBoro anammza (PDOA), muk-
poctpykrypaoro ananuza (MCA), a Takke n3MepeHreM MUKPOTBEPIOCTH U INIOTHOCTH. Y CTaHOBJICHO, 4YTO (a-
30Bast auarpamma cucrtembl AS;S3 - TIGaSe; oTHOCHTCS K KBa3HOMHAPHOMY 3BTEKTHYECKOMY THIY. B cucreme
0OHapy>KeHbl OTPaHUYEHHBIE YYaCTKH TBEPJABIX PACTBOPOB HA OCHOBE MCXOJHBIX KOMIIOHEHTOB. TBepsle pac-
TBOPEI Ha OCHOBE As»S3 mocturarot a0 1,5 mox. % TlGaSe,, a Ha ocHoBe T1GaS; mo -12 moin. % As»Ss. Coenune-
Hus As;Sz u TlGaSe; 00pasyroT sBTekTHKY coctaBa 20 Mo % As»Ss, npu Temmeparype 255°C. Ilpu 0ObraHOM
oxnaxaeHnn B cucteMe AsySz-TIGaSe; Ha ocHOBe AsyS3 001aCTh CTEKI000Pa30BaHUs PACIIUpPSETCS 10 15 MO

% TIGaSe,.

Keywords: system, quasi-binary, eutectic, microhardness, glass formation.
KiroueBrble cj10Ba: CcHucCTEMa, KBaSI/IGI/IHapHaH, OBTCKTUKA, MUKPOTBEPAOCTD, CTeKﬂ006paSOBaHI/IH.

BBenenne

CrexnooOpa3Hble COCMHEHUS] MBIIIbIKa AsySg,
As;Se3 B XaIbKOTCHHUIHBIX CTEKIIaX SBJISIOTCS TIONY-
MPOBOJHUKOBBIMH MaTepHajlaMd U OO0NagaloT yHU-
KaJbHBIMU (DYHKIIHOHAIEHBIMH CBOHCTBaMHU. XaJbKO-
FEHUJIbI MBIIILIKA U CTEKJIOBHAHBIE CIUIABLI HA MX OC-
HOBE, HOBEIE CIIOKHBIC (ha3bl SBISFOTCS MaTepHaIaMu
¢ Qorosnekrpuyeckumu [1-7 |, JTFOMUHECIICHTHBIMU
CBOWCTBaMH, IMMHUPOKO MPUMEHSIEMBIMH B IIBETHOM Te-
nesugeHuu [8-10], UK-onTuke B ieHTpax namsTu.

[Tocnemaue Toapl XaIBKOTEHUAHBIE BOJIOKHA [11-
13] Ha ocHOBe AsS>S3 M As»Se3 HCIONB3YIOTCS UIS TIe-
penauu cera B cpeaneM MK-auamna3one u Halum npu-
MEHEHHUE B Ka4YeCTBE KOMIIAKTHON HEJIMHENHON Cpe.bl,
MTO3BOJISAIONICH KOMOWHAIIMOHHOE ycuiieHue [ 14] u re-
Hepanwio [15].

B nutepaTtype n3yueHO MHOTO CHCTEM, COAEpKa-
IMX TAUIMA ¥ TaUTHH, MOJy4eHBI TPOHHBIC U Ooee
CJIOXKHBIC TIOYIIPOBOJAHUKOBBIC (ha3el 00JIamaromme
¢dorosnexTpuueckumu  cBoiictBamu [16-20]. Panee
HaMH OBUTH M3Y4eHBI MHOTOKOMITIOHEHTHEIE CHCTEMBI
XalIbKOTeHUI0B MbIibsika AsySz ¢ TlInS,(Sez,Tey)
[21-23]. A cuctemsr As;Ss - TIGaSe; uzyuarorcst Briep-
BEIE.

Lenbro nanHOW paboOTHI SABJISIETCS M3YUEHUE B3au-
MOJICUCTBHUS U CTEKI000pa3oBaHus B cucteMe AspSes-
TIGaSe;, a Takxke HOMCK HOBBIX HOJYIPOBOJHUKOBBIX
¢as.

Kommonentsr cucremsr As;Sz u TlGaSe;, xapaxre-
pu3yloTcs  cienyomuMu - JanHbiMU:  CoenmHeHue
AS,S3 mIaBUTCS C OTKPHITEIM MakcuMyMoM tipu 310°C
U KPUCTAJIIN3YeTCA B MOHOKITMHHON CHHTOHUH C Mapa-
MeTpamu pemreTkd: a=11,49; b=9,59; c=4,25 A,
B=90°27' (p. rp. P2/n) [24]. [110THOCTb 1 MUKPOTBEP-
JOCTh KPHCTALIMUECKOro AsyS3 paBHbI 3,46 r/cM3 H
660 MIIa cooTBETCTBEHHO, a CTEKII000pa3HOTO AS>S3
mI0THOCTH paBHa 3,20 r/cm®, MuxpoTBepaocts 1350
MIla [24]. CoemunenneTl|GaSe; mmaBuTCS KOHTPY-
3HTHO npH 817°C U KpuUCTaIU3yeTCsl B TeTparoHaib-
HOW CUHTOHMH C ITapaMeTpaMu 3JIEMEHTAPHOMU STUEHKU:
a=7,62; ¢=30,5 A, z=16, MIOTHOCTHIO U MHKPOTBEP.IO-
CTBIO COOTBETCTBEHHO p=6,47 r/em®, Hp 820 MI1a [25,
26].

IKcnepuMeHTATBHAN YacTh

CrumaBbl cucteMbl As;Ss-TlIGaSe; monydann us
koMmroHeHTOB As>Sz 1 TlGaSe, B BakyyMHpOBaHHBIX
1o 0,133 Ila kBapIieBBIX aMIylIaX B HHTEPBAJE TEMIIe-
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patyp 600-1000°C. Jlns nosydyeHus: paBHOBECHOTO CO-
CTOSIHHUSI CIUIABOB CHCTEMbI OTKHI THPOBOAWIN TPH
300°C B Teuenue 240 u.

HccnenoBanne mpoBOIMIM MeToJaMu (pusnko-
XHMHUYECKOTO aHann3a: JuddepeHnranbHO-TepMuYe-
ckoro ([ATA), penrrenogazosoro (PDA), mukpo-
crpykrypHOTO (MCA) aHanm30B, a TaKkke H3MEpeHHEM
MHUKPOTBEPJOCTH M OTIPE/ICICHUEM TNIOTHOCTH.

JATA cruraBoB cuUCTeMBI OBUT OCYIIECTBICH Ha
npubope HTP -73 co ckopocteio 10 rpag/mun. POA
MPOBOAMIIA Ha PEHTI€HOBCKOM Mpubope mozaenu D2
PHASER B CuK,- mnyuennu ¢ Ni-pursrpom. MCA
CIUTaBOB CHCTEMBl HCCIEIOBAd HAa MHKPOCKOIIE
MUM-8 Ha mnpenBapUTEbHO HPOTPABICHHBIX LUIH-
¢ax, nonupoBanHbIXx macroit 'OM. MukpoTBepiocTh
CIUIaBOB CHCTEMBl M3MEPSIM Ha MHKPOTBEpAOMEpE
IIMT-3. TInOTHOCTH CIJIaBOB CHCTEMBI OIpPEACISUIN
MTUKHOMETPUIECKAM METOJOM, B KadeCTBE HAIOJIHH-
TeJIsl IPUMEHSUTH TOTYOJL.

Pe3yabTaTsl 1 UX 00CyKIeHHE

Crnaesl cucrembl As;Ss-TlGaSe; monyyarorcs B
KOMITAKTHOM COCTOSIHHHM, MX IIBET MEHSETCS OT Kpac-
HOTO 110 pyOnHOBO-KpacHOTo. CriaBsl B auamna3one (-
15 mon. % xonuentpanyuu TlGaSe, nosrydeHs! B cTek-
71000pa3HOM COCTOSHUU. Bcee CIuTaBbl CHCTEMBI YCTOM-
YHMBBI K BO3IYXY, BOJEC W OPraHUYECKHM PacTBOPUTE-
JISIM, TUIOXO PacTBOPSIIOTCS Ja)Ke B MHUHEPAIbHBIX KUC-
nmorax.  CrulaBbl,  Ooratpie  As;Ss,  XOpOIIO

i
¥

et

Puc. 1. Mukpocmpykmypbl cnnasos cucmens As,Ss-TlGaSes. ‘

PacTBOPSIIOTCS B KOHIIEHTPUPOBAHHBIX MHHEPABHBIX
kucaotax HNOz u HoSO4. CrumaBbI cricTeMBI TAKXKE XO-
pomo pactBopuMbl B cuibHBIX Mmienoyax (NaOH,
KOH).

JIist TOCTIKEHUsI KpUCTAIUTM3aLUK CTEKI000pas3-
HBIX CIUIaBOB WX MOJBEPrald JIUTEIBHOMY OTKHUTY
ipu 220°C B Teuenue 720 4. CruraBsl cucTeMbI AsyS3-
T1GaSe; uccireroBatuch 10 ¥ MOCIe OTHKHTra

ATA mnoxazan, 4To O OTKHMra TEPMOIPaMMBI
CIIAaBOB CHUCTEMBI UMEJIH TEMIIEpaTypy pa3MsrdeHus
Tg. Ilocne mutensHOTO OoTXNMTa IpH 200°C B TeueHne
720 4 Ha TepMOTpaMMax CIIJIABOB HCUE3A0T TEMIIepa-
Typbl pasmsiruenus (175-200°C), Ho coxpaHstoTcst 3d-
(DeKTBI, CBSI3aHHBIE C COJIMAYCOM H JTMKBHIYCOM (TabI.
1).

MUKpPOCTpYKTYypa CIDIaBOB CHUCTEMBI  As>S3-
TIGaSe; 1o oTxHUra MpeACTaBiIsAeT co00H OAHY MYT-
Hyt0 (ha3y. st OoIydeHus] KpUCTAIIMYECKOTO COCTO-
SIHUSI BCE CIUIABBI ITOJIBEPrajnch oTxHry. Ilocne kpu-
CTAJUIM3ALUHU CTEKJIO00pa3HBIX 00Pa3LoB B CTPYKTYpE
OTYETJINBO BUIHBI OT/AEIBHBIE (ha3bl. MUKPOCTPYKTYpa
cm1aBoB cucteMbl AspS3-TlGaSe; mpexacrasiena Ha
puc. 1 a, 6, B. Ha puc. 1 BUAHO, 9TO MHKpPOCTPYKTYpa
CIIaBa U3 00JIaCTH CTEKIIA a) M CIIIaBa U3 ABYX(a3HOMH
obnacTu 0) ¥ B) CIIaBa TBEPJOTO pacTBOPA Ha OCHOBE
coenuHenus TlGaSe,.

¥

a)-15 mon, %, 6)-50 mon, %, 6)-90 mon. % TIGaSe,.

Jnst yrounenus pesynsratoB JJTA u MCA Obin
MIPOBEJCH PEHTreHO(a30Bblil aHaNN3 CIUIABOB CH-
cteMbl AsyS3-TlGaSe; mo u nocie omkura. PeHtreHo-
(a30BbIli aHaJIM3 CIUIABOB CHCTEMBI MEPEA OTKHIOM
npejacrasieH Ha puc.2. Kak BUIHO U3 pUcC. 2, Ha peHT-
reHOTpaMMe CIIaBOB cucTeMbl AspS3—T1GaSe,, conep-

xanmx S5 u 15 mon. % TlGaSez nudpakunoHHBIX JTH-
HUI He HabIogaeTCst. DTO CBUACTEIECTBYET O TOM, UTO
TIOJTy9eHHBIE 00pa3lbl HAXOAATCS B CTEKIO00pa3HOM
cocrostnnu. Ha mudpakrorpamme cruiaa 30 momn. %
TIGaSe, nposiBasitorcst cnabble Mu(pPaKIUOHHBIC JIH-
HHH, 3TOT 00pa3el] OTHOCUTCS K CTEKIOKPUCTAIINYE-
CKOM 00macTH.
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Puc. 2. Jugppaxmoepammot cnnagos cucmemvr AS;S3-TlGaSer 0o omarcuea.
1- As,S3, 2-5 mon. %, 3-15 mon. %, 4-30 mon. % TIGaSe;.

Ilo pesynpraram (HU3HKO-XMMHUYECKUX AaHHBIX
moctpoeHa T-x ¢aszoBast quarpamma cucTeMbl AsySs-
TIGaSe; (puc. 3). T-da3oBas auarpamma CHUCTEMbI
As,S3 - TIGaSe, oTHOCHTCS K KBa3HOHMHAPHOMY 3BTCK-
THYecKoMy TuUIy. B cucreme coemmHeHus As»Sz u
TIGaSe; o6pasytor sBrekTHKy coctaa 20 Mo %
TIGaSe; u temmeparype 255°C. YcTaHOBIEHO, YTO
TBEP/bIC PACTBOPHI HA OCHOBE AsyS3 mocturaror Jio 1,2
moi1. % T1GaSe;, a na ocHose TlGaSe; 10 -12 moin. %
ASZS3.

JIuKBHIYC CHCTEMBI COCTOMT W3 MOHOBAapHaHT-
HBIX KPUBBIX IEPBUYHON KPUCTATIU3ALUH 0 TBEPABIX
pacTBOpOB Ha OCHOBE AsyS3 U B TBEpIbIX pacTBOPOB Ha
ocHoBe TlGaSe,. CoBMecTHast KpUCTALTH3ALUS O- U -
(a3 3aKaHUMBACTCSA B TBOMHOM IBTEKTUYECKOI TOUKE:
Ko a+p.

B cucreme As;S;3 - TIGaSe; npu 0ObI4HOM OXJTa-
JKJICHUU 00J1aCTh CTEKII000pa30BaHusl IOCTHIaeT 10 15
Moit. % TlGaSe,, a crexiokpucTamIndeckas 001acTh
npoctupaercs ot 15 no 30 moin. % TlGaSes.
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Puc. 3. T-x ¢hazosas ouacpamma cucmemor As2Ss - TIGaSe;.

HekoToprie ¢u3nko-xuMHu4Yeckne cBOicTBa cu-  MukporBepmoctu Hp = (135-1400) MIla cootset-
crembl AsyS3-TlGaSe, 10 TepMooOpabOTKM THpHBE-  CTBYET MHUKPOTBEPIOCTH 0i-(ha3bl TBEPABIX PacTBOPOB
Jenbl B Ta0u. 1. [Tpu u3MepeHnn MUKPOTBEPIOCTH JIM-  Ha OCHOBE AspS3 M BTOPOI 3-(a3bl TBEpIbIX pacCTBOPOB
THIX cIUTaBOB cucTeMbl As»S3-TlGaSe; Obumn oOHapy-  Ha ocHose T1GaSe» Hp = (820-870) MIla.

JKeHbl JBa psaa 3HadyeHud (Tabn. 1). 3HadeHue

Tabmnuuna 1.
Cocrabl, pe3yabtarsl JITA, n3MepeHnss MUKPOTBEPIOCTH U ONPeaesIeHUs MJIOTHOCTH CIUIABOB CHCTEMBI
As2S3-TIGaSe2 10 oT:kura

Cocras, moi1. % MuxkpoTBepaocts daz, MIla
Tepmuueckue 3¢- | [lnotHOCTD
As,S3 TIGaSe; ¢exrer, °C 10%kr/m® a B
P=0,15H

100 0 170, 310 3,20 1350 -
97 3,0 170,305 3,36 1370 -

95 5,0 170,260,300 3,45 1390 -

90 10 170,255,290 3,53 1390 -

85 15 175,155 3,70 1390 -

80 20 175,155 3,85 1390 -

75 25 175,255,410 4,08 1390 870

70 30 180,255,500 4,18 1390 870
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Tabmnuma 2.

Cocrasbl, pe3yabTatsl JITA, n3MepeHuss MUKPOTBEPAOCTH H ONpeae/IeHHUs MJIOTHOCTH CILIABOB CHCTEMBbI
As;S3-TIGaSe? mocJjie oT:Kura

Cocras, Mo11. % MukpoTBepaocts daz, Mlla
Tepmuueckue 3¢-
IImoTHOCT®,
As,Ss TIAsSe, ercret H?épeBaH“"’ 103r/M® a B
P=0,1 H
100 0 310 3,46 670 -
97 3,0 310 3,50 690 -
95 5,0 260,300 3,59 730 -
90 10 255,290 3,76 760 -
85 15 155 3,91 - -
80 20 155 4,06 IBTEK. DBTEK.
75 25 255,410 4,20 - -
70 30 255,500 4,36 - 870
60 40 255,610 4,66 - 870
50 50 255,660 4,96 - 870
40 60 255,700 5,25 - 870
30 70 255,740 5,59 - 870
20 80 255,765 5,95 - 870
10 90 375,790 6,50 - 860
5,0 95 550,800 6,49 - 850
0,0 100 817 6,47 - 820

[Tocne oTkura MHKpPOTBEPAOCTh CIUIABOB CH-
crembl As»S3-TlGaSez mis a-¢daser cocrasiser (670-
770) MIla, a nns B-dasbl 3HaYEHHST MUKPOTBEPAOCTH
Hp = (820-870) MIla ocratoTcst HeM3MEHHBIMU (TabII.
2).

3akiaroyeHue

XuMudeckoe B3aUMOICHCTBHE M CTEKIO00pa3o-
BaHHe B cucteMe AsyS3-TlGaSe; uzyyanucs meTogamMu
(U3NKO-XMMHYECKOTO aHanmm3a: AndepeHInaIbHo-
tepmuyeckoro ananmmsa (JITA), pentrenodaszororo
ananu3a (POA), mukpoctpykrypHoro aHanuza (MCA),
a TaKke M3MEPEHHEM MHUKPOTBEPAOCTH M INIOTHOCTH,
noctpoena T-x ¢azoBas muarpamma. narpamma co-
CTOSIHUS cUCTeMBI AsyS3 - TIGaSe; oTHOCHTCS K KBa3H-
OuHapHOMY 3BTeKTHYecKoMy THIly. CoBMecTHas Kpu-
crammsamus AsySz n T1GaSe, 3akaHunBaeTCs dBTEK-
THKOM, cocTaB KoTopoii nocturaer 20 moi. %, TlGaSe,
u Ttemmeparype 255°C. B cucreme AS;S3-TIGaSe;
TBEPJABbIC PACTBOPHI HA OCHOBE AS2S3 IPOCTUPAIOTCS IO
1,5 mon. % T1GaSe,, a na ocuose T1GaSe, no -12 moi.
% AS,S3. YcTaHOBICHO, UTO MPH OOBIYHOM OXJIaXJIe-
HUU B CHCTEME Ha OCHOBE AsyS3 001aCTh CTEKI000pa-
30BaHus pacmupserca 10 15 moin. % TIGaSe;.
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Abstract

https://doi.org/10.5281/zenodo.8091475

This paper concerns the synthesis of the vinyl ethers containing cyclopropane fragment and other functional
groups and the preparation of sulfur-containing derivatives on their basis. As a result of the investigations carried
out by us, the adducts, oligomer and polymer compounds with maintained cyclopropane group. It is shown that
the compounds can find practical application in various fields of polymer chemistry.

AHHOTAIMSA

HpeHCTaBHeHHaH CTaThs KaCacTCsd CUHTE3a NPOCThIX BUHUJIIOBBIX 3(1)I/Ip0B, coacpKamx III/IKJ'[OHpOHaHOBHﬁ

(dparmeHT u apyrue GyHKIHOHAIBHBIE IPYIIIIbI, @ TAKXKE HOIYYSHHUS] Ha UX OCHOBE CEPOCOAEPIKALIUX TPOU3BO/I-
HBIX. B pesynbraTe NpoBEJEHHBIX HCCIEN0BAHUM MOTyYEeHbl aJIyKThl, OJTUMTOMEPHBIE U MTOJUMEPHBIE CEPOCOIEP-
Kalllie COeTUHEHNUS C IIUKIONPONaHoBOH rpynnoi. [TokazaHo, 4TO MOTy4eHHbIE COEAUHEHHS] MOTYT HalfTH MTpaK-
TUYECKOE IPUMEHEHHE B PA3IMYHBIX OTPACIIAX NOJTUMEPHON XUMHUH.

Keywords: thiophenol, ethanedithiol, thioglycidyl ether, polysulfone, cyclopropane, vinyl ether.

KaioueBble cioBa: THO(DEHOI, STAHANTHOI, THOTIHIMIMIIOBEINA 3(up, TOINCYIb(POH, UKIONPOIIaH, BUHH-

JIOBBIH 3up.

[Tpocteie BUHWIOBBIE 3(UPHI 3aHUMAIOT 0CO00E
MECTO B Py HanOoJee MNPOKO IPUMEHSIEMBIX COEIIH-
HEHHUH. DTH COeTMHEHNUS UCIIOJIBb3YIOTCS KaK B OpraHu-
YECKOM CHHTE3€, TaK M B MOJIMMEPHOHN XMMHUHU B Kade-
CTBE KIIIOUEBBIX PEAreHTOB JUIsl HOTY4EHUS Pa3InYHbIX
MIPOYKTOB, B TOM YHCJIE NOJUMEPOB U COIOJINMEPOB
MEIUIIMHCKOTO B TeXHH4Yeckoro HazHaueHus [1]. Oco-
Oyr0 3HAYMMOCTh MPEACTABISIOT TPOCThIC BUHUIIOBBIE
3¢upbI, COAEpIKaIIIEe B CBOMX MOJEKYJIaxX pa3IHdHbIC
¢ynxuronaneHeie rpynusl [2]. I[IpocThle BUHHIIOBBIE
3¢HpE C IHMKIONPONAHOBBIMU (parMEeHTaAMH SIBIIS-
I0TCSI MYNBTH()YHKINOHAIEHBIMHA COEANHEHUSIMH, T10-
CKOJIBKY Hapsdy ¢ PeaKklHOHHOCIIOCOOHOI BUHUIIOKCH
TPYNIOH COAEpKAT TAKKE UKIOMPOIIAHOBOE KOJIBIO U

Japyrue (yHKIMOHAIbHBIE Ipynnbl. B ciydae mpuco-
€IMHCHUS K HUM Pa3lINYHbIX aJUICH/IOB, a TaKXKe IpH
UX TOMO- U COTIOIMMEpPU3allU HAJTMUUE aTOMa KHUCII0-
pona B BuAe >pHUPHON CBs3M oOecIednBaeT MPOTEeKa-
HUE TUX PEaKLUU TOJIBKO MO JBOMHOM CBSI3U C MOJTY-
YEHUEM aAJyKTOB, OJJMTOMEPHBIX M MOJUMEPHBIX CO-
€IUHEHUH C  HE3aTPOHYTOW  LMKJIOIPONAHOBOMN
rpynnoii. Kax u3BecTHO, HMUKIONpONAaHOBas TIpylma
o0iamaeT BEIpaKEHHOH OMOJOTHYECKOH aKTHBHOCTHIO
Y MHOT'H€ IUKJIOMPOTIaHCOIepaKAIIUE COSAUHECHHUS CITY-
JKaT CTPOUTEIBHBIMU OJIOKAMHU B CHHTE3€ JIEKapCTBEH-
HBIX IIPETIapaToB, YTO BHI3BIBAET OCOOBII HHTEPEC K M0~
no0HBIM coeauneHusM [3-7]. C apyroit cropoHsl, ce-
pocoeprxamue COCIMHEHNUS LIHPOKO
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pacnpocTpaHeHbl B IPUPOJIE B BU/IE aMUHOKHUCIIOT, yT-
JICBOJIOB, JINTIIMAOB, BTOPHYHBIX METAO0OIUTOB U y4acT-
BYIOT B Pa3JINYHbBIX OMOXUMHUYECKHX peakiusx [8-12].

CHHTE3 LUKJIONPONAHCOACPIKAIMX BHHUIOBBIX
a¢upoB — BuHHMIOKcHuMKIonponanos (BOLII) ocy-

CH,0Gly
O/v<CHZOGly

7

)

~CH,0Gly

)

B BOIIII, 6narogapst 3G deKTy p—r-ConpsuKkeHus,
TIOBBINIAETCS JICKTPOHHAsl IUIOTHOCTh HA JBOWHOH
CBA3M BUHHWJIBHON T'PYNIBI U OHA 00JaNaeT BBICOKOH
AKTHBHOCTBHIO 110 OTHOIICHHIO K JIEKTPOQHIBHBIM pe-
areHTam u cBo00JHBIM paaukanam. 1o atoii npuynne
TaKHe COCIMHEHHS JIETKO BCTYIAIOT B PEAKIIHIO C 3JIEK-
TPOHOAE(PUIUTHEIMUA pEarecHTaMu M IOYTH WHEPTHBI
[0 OTHOUICHHIO K HyKJIeopuiIpHBIM pearentam. Cire-
JyeT y4ecTb U TO, YTO IUKJIONPOIIaHOBas rpyIina, Ona-
roJIapsi CBOeMy Crieu(puIecKoMy AIEKTPOHHOMY CTPO-
€HHIO, TIEPEIacT IEKTPOHHOE BIMSHHUE 3aMECTUTEI
(oTpunarenbueiid (—J) ¥ HONMOXUTENbHBIH (+J) UHIYK-
TUBHBIA 3(Q(EKT) Ha BUHIIBHYIO TPYIIILY, H3MEHSS ee
HYKJI€0(pHIBHOCTS [7].

Peakuun 3amemenubix BOIII ¢ Tuonamu

Wmeromuecss B nuTeparype OaHHBIE OTHOCH-
TEJIbHO TUWJIMPOBAHMS HENPEIeNIbHBIX COCUHEHUH, B
OCHOBHOM, TIOCBSIICHBI U3y4EHHIO ITOBEJCHUS HEHa-
CBIIIEHHBIX COSTMHEHHH B CBOOOIHOPAUKAIBHBIX pe-
aKIMAX. B 3THUX HCCIeIOBaHMUAX aAHATM3HPOBAHbI
HalpaBlIeHWEe pEaKIMW NPHUCOCIMHEHHS, COCTaB M

J —> 2R.

Cl

/\O/V<c1

MosxHO OBIIO NPEAINONOXKHUTb, YTO 0Opa3yro-
LIMICST Ha NPOMEXKYTOYHONW CTaIMU LMKJIOIPONOKCH-
KapOMHWIBHBIN pajMKal B pe3ylbTaTe pPacKPbITUS
IUKJIOTIPOTIAHOBOTO KOJIbIIA MOXKET MEPEXOJUTh B pa-
JMKall UHOU cTpyKTypsl — R'. OTpeIBast BnocneacTBUU

Cl

IIECTBJICH U3BECTHBIMH PEAKIMIMH LUKJIOTPOTIAHHPO-
BaHUS JUBHHIWIOBOTO 3¢upa kapObeHaMu (MOHO- H [T~
9TOKCHKapOOHWIIKapOCHAaMH M JUXJIOPKapOCHOM) U
JaTbHEHIINMH TPEBpPAIlCHUAMH (PYHKIIMOHAIBHBIX
TPYII 0O NpeACcTaBIeHHON Hike cxeme [13]:

CO,Gly
O/V<cozGly

6

/ \
)

\ A
CO,Et
/\O/V 2

2

CTPYKTypa 00pa3yromuxcs aJIyKTOB, BIUSHAC HA HIUX
CTPOCHUsI aJUICHJa M HEMpPEeAebHOTO COCANHEHHS, a
Takxke yciaoBuil peakiuu [14-16]. OnHoBpeMeHHO pe-
aKIW¥ HETIPeIebHBIX COSTMHEHUH ¢ THOJIAMHU CITyXKaT
MOJICTIbHBIMU PEaKLHUSIMHU U1l W3y4eHHsT MeXaHH3Ma
OTACNIBHBIX CTAJUH IOJMMEPH3allMi BUHUIOBBIX MO-
HOMEPOB, ISl OJTy4YeHUs IEpBUYHOM nHpopManuu 00
9JIEMEHTapHOM 3BEHE MaKPOMOJICKYII H BBISIBIICHUS pe-
AKIIMOHHOW CIIOCOOHOCTH UCCIIEIyeMbIX MOHOMEPOB B
MOTOOHBIX PEAKIIUAX.

Peakius npucoenuHeHns: THO(EHONIA WIH JTaH-
nutnona k BOLLII, nanpumep, eem-aUXIOPIUKIONPO-
MUIBUHUIOBOMY 3(GUpY 3, IPOTEKAET CIEAYIOLIUM 00-
pa3oM: BHayaje NMPOMCXOAUT aTaKa TUMJIBLHOTO pajv-
KaJa 10 JBOWHOM cBA3M C  oOpa3oBaHHEM
MTPOMEXYTOYHOTO IIUKJIOTIPOIIOKCHKAPOMHMIIEHOTO pa-
mukana [17]. 3aTem, 0Opa3yroIMIACS paguKal, OTPbI-
Basg MPOTOH OT THO(EHONA (WM 3TAaHAWTHONA), TIpe-
BpallaeTcss B QIIYKT, COJCPIKAIIUA TPeX4JICHHBIN
LUK

PhSH + Re — PhS+ + RH

H
SL phs AL /V<Cl ﬂ?hsvk /V<Cl
o cl o cl

3-A

OPOTOH OT THO(EHoMNa, pamukan R' nomkeH ObL1 ObI
TpeBpaTUTbCA B amaykr R, comepkammil 3MOKCH-
KOJIBIIO:

H

PhS S PhS
\/\O cl

OpHaKO Cpelu BBIICICHHBIX BCINCCTB COCIUHE-
HUH ¢ MOI00HOM CTPYKTYpoil He oOHapyx)eHo. Cieno-
BaTENEHO, OCHOBHBIM HAIIPABICHUEM pPEAKIUH SBIIS-
ercs 1,2-mpucoenuuenne. Ha oOpasoBanue 1,2-an-
IYKTa C eeM-TUXIOPIUKIONPONAHOBBIM  KOJIBIIOM
YKa3bIBAIOT JAaHHBIC CIEKTPAIHLHOTO U 3JICMEHTHOIO

aHaynn3oB. [JKX-aHanu3 npoayKToB peakuu nokasai,
YTO MOJIydEHHBIE aJAYKThl SIBJISIOTCS HMHIUBHUIYallb-

\/<Ccll P ThS \)<C(;
o}

R' R"

HBIMU COEIMHEHHUSIMU U MUMEIOT COCTaB, COOTBETCTBY-

FOIIMH MOHOAJTyKTaM THO(EHOIA.

Peakius mpucoequHEHUs STaHIUTHONA K 3aMe-
merasiM BOIIIT mpoTekaer aHATOTHYHO: BTOPUYHBIN
YIJIEpOIHBIN paankan (00pa3ylomuiicst TOoCie aTakh
TUUJIBHOTO paJiiKalla II0 JBOMHON CBA3M BUHMIIBHOM
TPYIIIBI) OTPBIBAET MPOTOH OT 3TAHAWTHONA, 00pazys
MOHOAJIIYKT:
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AVBH %2» 2R

R + HS SH —&g> HS S
/7 N\ /v<x O
X
K5 T o Y — s NN vy
HS  SH
—_—

o X
ns” N Y Ay
H
MoHoaaayKT

MIPOTEKAET U CO BTOPOM TUMJILHOU I'PYIION, B PE3YJib-
TaTe yero obpasyercs Omc-aaTyKT:

[TockosbKy ATaHIUTHON sBiIsIETCs OMQyHKIHO-
HaJbHBIM COCIWHEHHEM, TO AHAJOTHYHAS PEeaKIHs

X ) X .
VAN N NI e A VANV NI - 1L

X: . X / \
S S
e PN NN Y s

e PN NSNS

VYcinoBus mpucoeqWHEHHE THO(ECHONA W JTaH-
nuTroda K 3amemeHusiM BOIIIT noctatouno Msrkue:
temnepatypa peakuuu 60-70°C, nanmmarop AUBH —
0.5-0.75 mac.%, COOTHOIIICHHE WCXOJHBIX PEarcHTOB
SAT:BOULII = 1:2, PhASH:BOLIIT = 1:1; Bpems mpoBe-
nenus peakauu 1.0-1.5 yaca. B 3Tux ycnoBusix mpo-
JTYKTBI PEaKIH MOIy4aINCh C JJOCTATOYHO BBICOKHMU
BEIXOIaMH (0K0JI0 94 %).

OJNeMEeHTHBI aHalIM3 MOJIyYEHHBIX aJTYKTOB H
pe3yABTATEl CHEKTPOCKOMHUH (HAJIHIHE XapaKTEPHBIX
nojoc mornomenus B odnactu 1020-1040 cm 8 UK
CIIEKTPaX, COOTBETCTBYIOIINX KOJISOAHUAM IIUKIONPO-
MAHOBOI TIpyNnbl, MCYE3HOBEHHE CHTHAIOB MpU
6=4.03-6.46 M.11. NIPOTOHOB JABOHHOM CBSA3M BUHWILHOM
TPYIIITEI U TOSIBJICHUE CUTHANOB mpu 6=3.20-3.80 m.1.,
cooTBeTcTBYyOmHKX npotoHaM SCHo-rpynnsr B [IMP
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Buc-agaykr
CIIEKTPaxX) J/OKa3bIBAIOT INPHCOEANHEHUE THOJIOB IIO
BUHHJIBHOM rpymie 3¢upa ¢ COXpaHEeHUEM IIMKJIIONPO-
MaHoBOTO (parMeHTa. B 3aBuCHMOCTH OT COOTHOIIE-
HUS ICXO/IHBIX PEareHTOB PUCOEIMHEHIE MOXKET IPO-
TEKaTh B CTOPOHY 00pa30BaHMsI KaK MOHO-, TaK U OHC-
aJlyKTOB JIMHEWHOM CTPYKTYpHI.

Crenyer noa4epKHYTb, 4TO, HapsiLy ¢ oOpa3oBa-
HHEM MOHO- M OMC-aITyKTOB, B 9THX PEAKLUIX IIPU U3-
MCHCHHHU COOTHOHICHUA MCXOIAHBIX pEAarcHTOB MOTYT
TaxKe 00pa3oBaThCA M TEIOMEPHBIE MPOIYKTHL: 00pa-
3YIOLIMICS HAa TEPBOI CTaJuM peakuuu PajuKall Mo-
JKET y4aCTBOBATh B PCAKIHNU NMPUCOCAUHEHUA OUCPCI-
HOW MOJIeKyJIbl MOHOMepa. B aTom ciydae Hapsmy c
MOHOa/ITYKTOM MOKET 00pa30BaThCsl TAKXKE PsiJI BBICO-
KOMOJIEKYIIAPHBIX POIYKTOB!

H y
| o

(6] (6]
y y

TEJIOMEDP

X

PhS wCH,—CH,—0
.,

B crmy4yae npucoeHEHNs THOJIOB K aJIIMIOBBIM
3(HpaM IMOXOKETO CTPOCHUS BOSHUKAIOT OCJIONKHEHHS,
CBSI3aHHBIE CO CTPOEHHUEM MCXOJHOTO aJUTHIBHOTO MO-
HOMEpa: B 3TOM ClIydae NMPOTEKAIOT ABE KOHKYPHPYIO-
LIMe peakIuy: IPUCOSIUHEHHE U 3ameleHne. Bropas

PhS’ + /\/0\/v<xy

Ecmu PhS' sBnsercs Gosee cTaGHIIM3MPOBAHHBIM
palMKaloM B pe3yiabTaTe Pe30HaHca, TO aJUIMIbHAs
araka ymenslnaercsi. [Iporekanue 3Toro mporecca He
TOJIBKO OCJIOXKHSIET PEaKIMI0 MPHCOCAWHEHHUs, HO U
MIPUBOJUT K OOPBIBY KMHETHYECKOW mLemu. A 3To, B
CBOIO O4epe/ib, IPUBOAUT K YMEHBIIEHHIO CYMMapHOTO

Y
peakiysi CBsI3aHa C BEPOSTHOCTHIO aTaKW Ha aJlIMiIb-
HbIE aTOMBI BOJIOPO/IA BCIIEJICTBHE BBHICOKON CTAOMIIH-
3alliK B pe3yjibTaTe pe30HaHca 00pa3ykoIerocs ain-
JBHOTO PajIMKaa;

X
Phs\/\/o\/v<y
BbIXOAa mponykta peakuuu. OOpasyromuiics B cu-
CTEME UTHIBHBIN PaJKal MOXKET U HE BCTYIIATh B pe-
aKIUIO C aJJIeH/I0M, HAaKaIUIMBasACh B CHUCTEME 10 TeX
TI0p, TIOKa HE UCUYE3HET B Pe3yIbTaTe PEaKLui OnMoIIe-
KYJISIPHOTO OOpBIBA.
Cononumepusanusi 3amemenubix BOIIT ¢
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ABYOKHCBHIO Cepbl

Jpyras rpynmna cepocoaepxauiiux COSANHEHUH ¢
LUKJIOTIPOIIAHOBOH (DYHKIIMOHAIBHOCTBIO — MOJIHCYJIb-
(oHBI, TIpeaCTaBIAIOMKE CO00 Yepeayrommecs comno-
JIMMEpBI C TMOKCHJIOM cepbl. [Ipu Bo3aelicTBUN HA HUX
YO obnydeHusi OHM TOJBEPraroTCs IeNOTUMeEpH3a-
UK. DTO CBOHCTBO MOUCYIIL(OHOB YIUTHIBACTCS MIPU
WX NPUMEHEHHHU B JUTOrpadpuyecKux mporeccax Win
W3TOTOBJICHUM MEYaTHBIX MHKpocxeM. B pesymbTare
(OTOXMMHUUECKHX peakuuii moxa nericteuemM YO obiy-
YEHUs] B MaKpOMOJIEKYJIax MOJMMEPOB, COIEPKAILINX
pasnuuHble (YHKIMOHAJIBHBIE TPYMIbI, ITPOUCXOMIST
IIpOLIECChI CIIMBKY WIX IECTPYKLUHU. B KauecTBe npu-
Mepa MOXKHO IIPUBECTH PE3UCTHBHBIC MaTepHaIbl Hera-
THUBHOI'O THIIA M3 IIOJHUBUHHIINWMHHaAMAaTa (CJ'IO)KHOFO
3¢upa MOJUBUHIWIOBOTO CIIHPTA N KOPHYHOH KHCIIOTHI)
U PE3UCTHBHBIC MaTepHalIbl HO3UTHBHOTO THITA — ITOJIH-
onehuHCYB(HOHBI (COMONMUMEpPHI 0J1e()UHOB C TBYOKH-
cbio cepsl) [18]. B mepBoM cirydae pu Y® obOmyuennun
B pe3yJibTaTe pa3pbiBa ABOMHBIX CBSI3€H, UMEIOIIUXCS B
OOKOBBIX NPUBECKAX MAaKPOMOJICKYN, IPOUCXOIUT
CTPYKTYPHPOBAaHHE MaKpOIENH, a BO BTOPOM CiIydyae
nMeeT MecTo pa3pblB C—S-CBS3HM C BBIACICHHEM CBO-
6omHoro SOz, U3 nByX IpHBEAEHHBIX NPHUMEPOB
BUJIHO, YTO HaJM4YME HEHACHIEHHBIX IEHTPOB u SO2-
TpyHI B Makpolenu BeleT K TOMY, YTO pa3lInuHbIe

X

/\/Ovv<y
IIporecc HOCUT COHTaHHBIM XapaKkTep U MPHUBO-
JUT K 00pa30BaHUIO COMOIMMEPA, COCTaB KOTOPOTO HE
3aBHCUT OT KOHIIEHTpPAIlMM HCXOAHBIX MOHOMEPOB U
TeMIIepaTyphl peakiuu. 13 npuBeieHHBIX B Tabmuie 2
JaHHBIX BHUJHO, YTO OOpa3yromuecss B H3YYCHHBIX
YCIIOBUSIX COTIOJIMMEPHI IPEACTABIISIFOT COOOH BBICOKO-
MOJIEKYIISIPHBIE ITPOAYKTHI M HUMEIOT BBICOKHE XapaKTe-
pUCTHYECKHE BSI3KOCTH. IIpyM M3MEHEHUU COOTHOIIE-
HUSI MOHOMEPOB B MCXOJHOH CMECH B MPEAENax «Mo-
HoMep:SO2» = 2:1+1:2,5, cocraB cononumepa

THIIBI PE3UCTUBHBIX MAaTEPHAIOB PaOOTAIOT B TPOTUBO-
TIOJIOXKHBIX HarpaBieHusx. Hanndue xe obenx (yHK-
HOHAJIBHBIX IPYII B COCTaBE 0JTHOH MaKpOMOJICKYJIbI
Hen30eKHO OyIeT Crioco0CTBOBATh KOHKYPEHIIUH IBYX
MIPOLIECCOB — CIIUBKE U IECTPYKIUU.

Pe3ynpTathl Hccieq0BaHUS TIOKA3aIH, YTO COCTH-
HEHHS, COJEpXKaIlNe B CBOEM COCTAaBE BHHHIJIOKCH
TPYIIBI, B YCIOBUSAX comonumepuzaruu ¢ SO2 obpa-
3YIOT JIMIIb HU3KOMOJIEKYISIPHBIE MPOIYKTHI, UTO HE
MUMEEeT MEepCIEKTHBBI sl AalbHEHIIero MpoBeIeHUs
nporecca. CoeAMHEHNUs e C aJUTMIIOKCH TPyINIaMu B
0TpabOTaHHBIX YCIOBUSIX 00pa3yloT MOJUCYIb(OHBI C
JOCTATOYHO BBICOKMMH MOJICKYJSIPHBIMH MaccaMu
(Tabm.2).

ComnoyiuMepH3aIiio 3TUX COSANHEHUH C JIBYOKH-
CBIO CEPhI OCYIIECTBIUIN B Macce M B pacTBOPE TOJTY-
0Jia IPH HU3KHX TEMIIEepaTypax B MPUCYTCTBHUH HHUIIN-
aTopa THApONEpEeKrcH TpeTuyHoro Oyrwia. IIpexne
BCETO, CIIEAYET OTMETUTh, YTO (haKT COMOIMMEPU3ANT
B cucteMe MoHoMep-SO, noarBepkaeH gaHHbMU K-
CIIEKTPOCKOIIMH ¥ JIEMEHTHOTO aHAIN3a.

[Moxo6HO nosnucynbhoHaM, NOJTYYSHHBIM IIPH CO-
TTOJIMMEPU3AIAH C IBYOKHCHIO CEPBI COMPSKEHHBIX M-
€HOB, AJIKCHOB U aJIKUHOB [19], cUHTE3UpPOBAHHBIE MO~
Tucyab()OHBI TaKKe HMEIOT 3KBUMOJLSIPHBIH COCTaB
MOHOMEPHBIX 3BEHBEB U COZEp)KAT B OOKOBBIX LEIAX
MaKpOMOJIEKYI IUKIONPOIaHoBkIe rpymsl [20].

)

(6]
X

nSO, —
O/\<]<y

OCTaeTCs MOCTOSHHBIM M BO BCEX CIydasiX COOTBET-
CTBYeT SKBUMOJIsIpHOMY. ONTHMAaNbHBIE YCIOBHS MO-
JTy9eHHsI MaKCHMaJIbHOTO BBIX0Ja (0Koi0 95%) coro-
JMMEpPOB CJIEAYIOIINE: COOTHOLICHHE CMECH «MOHO-
Mep:SO2» = 1:2,5, KOIMYeCTBO  HMHHUIIHATOPA
THIpOIIEepeKUcH TpeT-0yTrina 1,5 mac.% oT cymMapHoOi
Maccsl MOHOMEpOB, Temrieparypa —50°C. C yBenmue-
HUEM TEMIIEpaTyphl CKOPOCTh COINOJIMMEpPHU3anny T1a-
Jlana, TOBBIIIEHHE XKe TeMiepaTypsl 1o +20°C mpuso-
U0 K 00pa3oBaHMIO CMOJIOOOPA3HBIX HU3KOMOJIEKY-
JSIPHBIX OJIMTOMEPHBIX ITPOJIYKTOB.

Tab6muma 2

BbIxon 1 HEKOTOPBIE XaPAKTEPUCTHKH MOJHCYIH(OHOB HA OCHOBE IIUKJIOMPONAHCOAEPKAIMX AJLTHI0-
BbIX 3()upoB (Temmneparypa conojumepusanuu — 50°C).

Temneparypa o
Motio- 3BEHO cononuMepa Beixoz, Hayajla Pactso-pu [n] MM-107®
Mep % o MOCTb i/t
paznoxenus,°C
SOZ%
A1 ! 96 210 - 0,30 46
S
soz}\
A-2 b _com 63 196 e 0,20 36
o/%
sozl?l alETOH,
A-3 cl 75 204 MDA, 0,25 41
O/\<]<Cl JIMCO
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IlonyueHHble pe3ysbTaThl MOKA3BIBAKOT, YTO CO-
MIOJIMMEPBI COJIEpKaT B CBOEM cocTaBe He Oonee 50
Mo11.% SOz. M36b1TOK ke SO2 B peakIMoHHO# cucTeMe
UTPAET POJb PACTBOPUTENS, U TOJyIEHHBIH MPU HU3-
KHX KOHBEPCHSX COIOJIMMEp HaxXOIWUTCS B PacTBOpE.
[Tpu OONBPIIMX KOHBEPCHUSX COMOJHMMED BBHINANacT B
0CaIoK.

B HK-cnekTpax COMOMMMEPOB IMKIOMPOIAHCO-
JepIKaIIiX aJUTHIOBEIX 3GHPoB ¢ SO2 UMEIOTCA Xapak-
TepHBIE TIONOCHI MOTIOMEHKs B obnacTsax 731 cm™ u
1714 cm, kotopsie xapakrepusyior C-Cl-cBssu u Ba-
neHTHble KonebOanust C=O-Tpymnmbel B 3TOKCHKapOo-
HUWIBHOM (parmente. OZHOBPEMEHHO HaOIIONAETCS

HaJIN4YME TOJIOCH MOTJIONECHHUS CpeJHed MHTEHCHUBHO-
cru npu 1035 cm?, xapakTepHoii 11 CKeneTHOro Ko-
nebanus Tpexyriaepoaaoro nukina. B UK-cnekrpax co-
MTOJIMMEPOB UMEIOTCSI TAKXKE XapaKTEPHBIE MOJIOCHI I10-
romtenus npu 1180 cm™ u 1296 em, 06ycnosiennbie
ACHMMETPHUYHBIMH ¥ CHMMETPUYHBIMH Je(POPMALIOH-
HBIMH ¥ BaJCHTHBIMH KoOJICOaHMSAMH CyITb()HOHOBOM
rpynmnsl. OTCYyTCTBHE MOJIOC NOTJIonieHus mpu 1640 cm”
11900 cm? (BaneHTHBIX M 1eOPMALMOHHBIX KOJe6a-
HUA BUHWIBHOW Ipynmbl), a Taioke aaHHele [IMP-
CIIEKTPOCKONIMY U PE3yIbTaThl IEMEHTHOTO aHAIN3a
TTOJTY9YEHHBIX CONIOJIMMEPOB CBUJIETEIBCTBYIOT 00 00-
pa30BaHUU IOJUMEPOB JIMHEHHOM CTPYKTYpBI 33 CUET
PAacKpBITUS JBOMHOMN CBS3H.
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HUK-cnexmp nonucynrvgona A-3.

BrruncrieHHble 3HaYeHUSI KOHCTAHT COMOJIUMEPH-
3aUM 1 U 12 1 Q-e-TIapaMeTphl, XapaKTepU3yIoIIre
yIleNbHbIe aKTUBHOCTH CHHTE3UPOBAHHBIX MOHOMEPOB

U MOJIIPHOCTH O0PA3YIOIIUXCS M3 HUX PaIHuKaIOB, CO-
[JIACYIOTCSl C MMEIONIUMUCS B JIUTEPAType NaHHBIMHU
JUIE MOHOMEPOB TOJIOOHOTO CTPOCHHS.

Tabnuna 3

KoncranThl COITIOJIUMEPU3AIIHHA I'l K I'2 1 SHAYCHUSHA Q U € —NMMapaMeTpPoB MJId 3AaMEIICHHBIX AJIJIMJIOKCUME-
THI3AMECIICHHBIX HUKJIOIPOIIAHOB.

Mludp

MOHO- r r, n-n 103 -e1 -¢2(S0Oy) Ae Q1 Q2(S0y)
Mepa

A-1 0,041 0,039 1,599 0,524 2,012 2,536 0,800 0,139
A-2 0,037 0,026 0,962 0,622 2,012 2,634 0,700 0,139
A-3 0,030 0,030 0,9 0,635 2,012 2,647 0,600 0,139

3Ha4eHHs I'1 ¥ I COMOHOMEPOB CBUACTEIHCTBYIOT
O CTPOIroM 4€pe€J0BaH MOHOMEPHBIX 3B€HLEB B LICTIN
MaKpOMOJIEKYJIBI COTIOTMMEDA.

TepMudecKuil aHaIU3 COTIOJIMMEPOB MOKA3aJl, YTO
OHH UMEIOT TEMIIepaTypy IJIaBiieHus B nHTepBae 180-
200°C. OOmast moTepsi Macchl IpU HArpeBaHUM 0
400°C na Bo3ayxe cocrasisieT 80-99%.

[TomydeHHbBIE CONOMMEPHI PACTBOPHMBI B ANME-
TundopMamMuie, IUMETHICYIb()OKCHIE, aleToHe |
JPYTUX TOJIAPHBIX pacTBOpUTENAX. M3 nx pacTBopoB
TIOJIy4aroTCsl THOKKE, TPO3paYHble, YyBCTBUTEIILHBIE K
00JTy4EHUIO TUICHKH.

IIpakTHYecKkoe NPpHMeHeHHe CePOCcoAepPKALIUX
aJIYKTOB U 0JIMMEPOB C IUKJIONPONAHOBOMH (yHK-
HHOHAJIbHOCTBIO.

CrpyKTypa CHHTE3MPOBAHHBIX CEPOCOAEPIKAILINX
aJUTYKTOB IIPEAOTIPENIEIsiET NX MHOTO(QYHKIIHOHAIBHOE
JIEHCTBHE B COCTaBE TTOJIMMEPHON KOMITO3HUIIUH OJiaro-
Japst HAJIMYHUIO aTOMa CepPhl B BUAE CyIb()UIHOM CBA3H,

[UKJIOTIPOIIAHOBOTO (pparMeHTa, IMPOCTHIX U CIOKHBIX
3(HUPHBIX TPYIII U XJIOPHBIX ATOMOB, IIPUAAOIINX KOM-
TTO3UINH KaK aHTUMHUKpPOOHBIE, TaK W TUIACTH(PUIUPY-
oIMe cBoiicTBa. HekoTopwle W3 CHHTE3MPOBAHHBIX
Ouc-anoykToB STaHAWTHONA M 3amenieHHbIX BOLIIL
OBLIH HCCIIEIOBAHBI B KAYECTBE aHTUMUKPOOHBIX 100a-
BOK B cocraBe komnoszuuui u3 IIBX B xommgectsax
2-+6 macc.u. Ha 100 macc.u. [IBX [21]. U3yuenue an-
TUMHMKPOOHOW aKTMBHOCTH KOMIIO3MIIUHA TPOBOIUIIN
IIyTEeM OTIpeNeNICHUs] NX TPHOOCTOMKOCTH C TIPUMEHE-
HHeM cycrieHsuii rpubos Buma Aspergillus niger u Can-
dida albicans (ta6:m.4). ITo cTangapTHBIM METOIMKAM U
OIICHUBAIY TPHOOCTOMKOCTH 00PA3II0B 10 IIeCTHOAb-
Ho#t mkane ('OCT 9.049-9. Marepuaiibl moAMMEpPHBIE
¥ UX KOMIIOHCHTHL. MeTopl J1a00paTOPHBIX UCIIBITA-

HUW Ha CTOMKOCTb K BO3JEWUCTBUIO IUIECHEBBIX I'PU-
00B).
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Tabmnuma 4.

Ouenka rpudocroiikoctu [IBX-komMno3numii ¢ yuactueM cepocoep:Kamux OUc-aJIyKTOB ¢ 3TAHIUTHO-
JIOM HEKOTOPBIX BHHIJIOKCHIIUKJIONPONAHOB

buc-annykr Ha ocHOBe N
I'pubocToii-
COCIMHEHUS
[Toxa3zaTenmu pocra rpuboB KOCTb B Oan- | Ilpumeuanwue
ludp Bpyrro-dop- ax
COEIMHEHUS MyJa
Poct nnecHeBbIX rpuOOB HE BUJECH 0 Hammuue ato-
36 C12H18S20,Cl4 P A
MOB XJIOpa
Bumaer  mpopocmme  cnopel  (TipH 1 Hannaue kap-
20 C18H30S.06 OCMOTpE T10JT MUKPOCKOTIOM) OOKCHITBHOM
TPYIIIBI
BuaeH MuIenuii, BO3MOXHO CIIOPOHO- 2
16 C12H225,0; meHue (Ipu OCMOTpE IO MHKPOCKO- -
IOM)
Bumnael  mpopocmme  cniopel  (pu 1
46 C20H30S20s8 A pop p (np
OCMOTpE MOJT MUKPOCKOTIOM
Bumasl  mpopocmme  cropsl  (TIpH 1 Hamune
56 C20H345206 SIOKCHTHON
OCMOTpE I10JT MUKPOCKOTIOM COVITIEL
60 C28H3852014 PocT miecHeBBIX TpUOOB HE BUJICH 0 pyn
76 C28H46S2010 PocT mecHeBBIX TpUOOB HE BUJICH 0

HcnbiTanust Ha TPUOOCTOWKOCTh MOKA3ald, YTO
Bce OMC-aUTyKThI MTOJIABIISIIOT POCT TECT-KYIBTYP IUIeC-
HEBBIX IPUOOB, MpuueM HanboJiee SPPEKTHBHBIM SBJISI-
ercst Ouc-aanykr 16, 4To, BEpOSITHO, CBA3aHO C HAJIH-
YHEeM B €ro CTPYKType XJIOP3aMEUICHHBIX IHKJIONPO-
MIIIBHBIX (pparMeHToB. [TockonbKy Apyrue mokasarenn
KOMIO3HMLUI COXpaHSIOTCA Ha MPEKHEM YPOBHE, TO
MIpUMEHEHHe OWC-aIIyKTOB B KadecTBE ILIACTH(UKA-
Topa-QyHTrUIMIa B COCTaBe KOMIIO3WMIIMKA Ha OCHOBE
[MBX MOxeT CyIIecTBeHHO MOBBICUTh MUKPOOHOJIOTH-
YECKYIO0 CTOMKOCTh KOMIO3UIIHH.

B nocnenHue roapl, HapsLy ¢ MeTaLuI-KapOOKCH-
JaTHBIMH cTaOMIIM3aTOpaMu, YacTO UCIOJIB3YIOT B Op-
TraHWYECKHe CO-CTaOMIIN3aTophl. B KauecTBe TakOBBIX
JUISL yIydIIeHusT (PU3UKO-MEXaHWYECKUX, TEeTIo(pH3H-
YECKUX M PEOJIOTHUECKUX (CTaOMIM3aLusl BI3KOCTH CH-
CTEMBI) CBONCTB TOJMMEPHBIX KOMITO3HUIUH OBIIH HC-
M0JIb30BaHbl CHHTE3UPOBAHHBIE AATYKThI, COJEpXKaA-
M€ B CBOMX MOJIEKYJIaX MOKCHIHBIE U TPEXUICHHBIE
LUKITBL:

X X
phs/\o/v<y<*’hﬂ /\O/V<YHS—/\/SH> )§>V\O/\S/\/s/\0/v<§

a

b

x=CO,Gly, y=H (4); x=CH,0Gly, y=H (5); x=y=CO,Gly (6); x=y=CH,0Gly (7)

TepMo- ® cBeToCcTAOWIM3UpYIOIICE JCHCTBHE
CHHTE3UPOBAHHBIX AMOKCH- W IUKIOMPOTIAHCOAepHKa-
IIMX MOHO- M AUCYAb(QHIOB U3ydalll BBEICHHEM UX B
Pa3IUYHBIX KOJMYECTBaX B KOMIO3HUIIMH, U3TOTOBIIEH-
Hble U3 cycnienznonHoro [1BX mapku S39/71 [22]. Kak
HM3BECTHO, SIOKCHUJIHBIE COCAUHCHMS, BJISIONIAECS aK-
nenropamu HCI, 06bI4HO HCHIONB3YIOTCS B KadecTBE
co-ctabmnmmszaropoB st crabmmmsamuu [IBX  cos-
MecTHO co crepatamu Ca u Zn. OiHaKO, MEXaHU3M CH-
HEPTrUYECKOTo NEHCTBUS ITUX KOMIIOHEHTOB, K COXa-
JICHHIO, JI0 CUX TOp Hen3BecTeH. OOHAPYKEHO TAKKE U
TO, YTO B XOJI€ TEPMUUIECKOH 00pabOTKH K MaKpoMoJie-
xynam [IBX npummusaercs Bcero 0,2-3,0% ucnonb3ye-
MOTO 3ITOKCUCOETNHEHUS, T.€. CTAOMIIM3UpYIOIIee Ieii-
CTBUE SMOKCHIHBIX COCAMHEHUH WA TEPMOJECCTPYK-
muss [IBX He cBs3aHbl € peakuMedl CIIMBaHUS.

[IpakTHyeckn Bce MCXOTHOE KOJIMYECTBO SIIOKCHCO-
eMHEeHUs pacxoayercs 3a 30 MUH MPHU TeMmIeparype
175°C. Oxomo 35% HMCXOAHOTO BEIIECTBA IpeBpaIa-
eTcsl B M30MEPHBIE XJIOPTHIPUHBI, OCTajJbHbIe 62-65%
MepexoqsIT B  HU3KOMOJEKY/SIDHBIC — COCTUMHEHHUS,
CTPYKTYpa KOTOPBIX HE YCTaHOBJICHA. TaK Kak CHHTe-
3UPOBAHHBIE AJUTYKTHI COAEPKAT SMOKCHUIHBIE TPYTIIIEI,
seistrormecs akuenropamu HCI, MbI ncronip3oBanu ux
B KauecTBE CTAOMIM3UPYIOIUX 100aBoK B cmecH ¢ Ca-
Zn-cTeapataMy Ul NPEJOTBpPAIIEHHs IIpoliecca je-
TUAPOXJIOPUPOBAaHUSA KoMMo3uIMi Ha ocHoBe [IBX.
CrabnIM3upyONIyt0 CIOCOOHOCTh aANyKTOB H3YyJaiH
ompezeneHueM konuyectBa Bbigenusiuerocs HCI
(Tabn.5) B pesynapTaTe BO3IACHCTBHS HA KOMITO3UITUU
BBICOKOH TeMIepaTypbl (BpeMs 10 Hadasla TOTeMHEHHS
koMmmo3utuu npu 175°C).
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Tabnuna 5.

BausiHue agTIyKTOB 3NMOKCUIMKJIONPONAHOB ¢ MOHO- U TUTHOJIAMH HA H3MeHeHHe HHAYKIIMOHHOI O nepu-
012 M CKOPOCTh JeCTPYKIUM B KOMIIO3UIUsIX Ha ocHoBe TIBX.

[1BX xoMmmno3umuu ¢ 1o06aBKoi WNHayKUMOHHBIN TeproJ1, MUH o
** Tpa3ﬂ3 C
SMOKCHIUKIOMPOTIAHOB* (o nauana Beigenenns HCI) Temneparypa
(cxopocTh
HIudp Copnepxa- norepu 5 %
DIOKCUI- o o o Harpesa o
KOMIIO- HUE CEPBL 150 175 190 ° Maccsl, °C
HOE YHUCII0 5°C/muH)
3UIUN B aJUTYKTE
IIBX - - 20 6 - 168 172
4a 14.52 10.82 91 72 37 171 175
5a 15.30 11.41 94 76 41 173 179
6a 21.71 8.04 110 89 45 187 193
7a 23.18 8.58 119 98 50 196 202
46 18.55 13.79 97 75 39 179 186
50 19.80 14.72 99 78 43 182 191
60 25.95 9.63 128 106 51 204 211
70 28.29 10.52 136 115 56 212 223

* — ontuMasbHas koHIeHTpanus Ca-Zn-creapaTtoB B cucteme Obuta 2.0 mac.% Ha 100 mac.% IIBX, a asst anok-
CHIHBIX CO-CTaOMIN3aTopoB 3¢ hekTHBHAS KOHIeHTpanus coctaBmia 2.0 mac.4. Ha 100 mac.4. [IBX.
** _ gpems 10 Hauana Beiienerns HCI ns komnosunmii 6e3 106aBox — 20 MuH.

W3 naHHbIX TaOMUILI CIEAYET, UTO MPU MEPEXoie
OT coelnHEeHMS 4a K COeMHEHUIO 70 TepMUYecKasi CTa-
OMIIBHOCTH KOMITO3HIINIT BO3pacTaeT, a BBEJCHUE B CO-
ctaB kommo3uiuu 2.0 Mac.d. 3MOKCUIMKIONPONAaHOB
TIOBBIIIAET TEMIEPaTypy Pa3ioKeHHs: KOMIO3UIMN U
yYMEHbIIAeT CKOPOCTh Ipolecca ACrHIPOXIOPUPOBa-
HUSL.

H3ydyeHo TarKe BIMSHHUE aJUIyKTOB SIOKCHIIMK-
JIONPONaHOB Ha u3MeHeHue okpacku [1BX npu paznny-
HOW NPOJIOJDKUTENBHOCTH TEPMUUECKOTO BO3ACHCTBUS
(15-60 gacos) ipu 150°C (1a61.6). Ilpu ncmosap3oBa-
HUM cMecu ctadbunmzatopos Ca-Zn-creapaTtoB ¢ mpu-
MCHCHHUEM CUHTE3UPOBAHHBIX aIAYKTOB 3ITOKCHITUKIIO-
IIPOIIAaHOB BHavaje HaOM0IaI0Ch HE3HAYUTEIBHOE H3-
MEHEHHE OKpPAacKu noauMepa. 3arem
crabunm3upyroriee NeficTBre UX 3aKaHIMBAJIOCh, U 00-
pasupl Co CTaOMIM3aTOPOM OKPALIMBAINCH CHIIBHEE,
4YeM HeCTaOMIM3HPOBaHHBIEC 0OPa3IIbL.

Vcue3HoBeHHE OKPACKH B CiTydae JOOaBICHUS CO-
CTabMIM3aTOPOB, BO3MOXKHO, CBSI3aHO C KaTaJUTHUE-
CKUM JEHCTBHEM aJTyKTOB MOKCUIMKJIONPONAHOB Ha
MOJIMEHOBBIE CTPYKTYPBI, 4 TAKKE KAaTAIUTHYECKUM
OKHCIICHHEM IOJIMEHOBBIX CTPYKTYp B IpoOLECCE CTa-
ounmsaru [IBX. OToMy CBHIETEIBCTBYET HAJIHYUE B
Makpomoirekyinax [IBX kucmoponconepikammx ¢par-
MeHTOB (—OH, —O—, —C=0 u T.11.) ¥ OTCYTCTBHE UX IIPU
HarpeBaHUH 00pa3loB B CpeAe a30Ta.

VYCTaHOBNEHO, YTO 3MOKCU- U IMKIONPONAHCO-
JieprKaliue MOHO- U TUCyb(u sl coBmectHO ¢ Can Zn
COJISIMH CTEapUHOBOW KHCIIOTHI 00pa3yloT CHHEepTrHie-
CKHE CMECH, CTIOCOOHBIE YIIydIIaTh He TOIBKO (PU3UKO-
MexaHndeckne cBorcTBa [IBX xommo3unmii, HO U HX
TE€PMO- U CBETOCTAOUIIBHOCTD.

Tabmnuma 6.

H3menenne oxkpacku odopasnos IIBX, niacTupuuupoBaHHOro agIyKTaMH 3NMOKCHIUKIONPONAHOB ¢ THO-
(peHOJI0M U ITAHTUTHOJIOM, B 32aBUCHMOCTH OT MPOJO/LKUTEIbHOCTH HarpeBa npu 150°C.

ludp agaykra W3menenne okpacku no mxkaine I'apaaepa (ot 1 o 40 en.)
SMOKCUIUKIONPO- Cpena Bpewms HarpeBa, 4acel

naHa 154 304 454 604

4a Boznyx 20 21 26 29

Asor 21 23 26 31

40 Bosnyx 23 26 29 30

Azor 24 27 30 32

6a Boznyx 17 21 24 26

Azor 18 22 25 28

60 Boznyx 18 22 27 30

Aszor 19 23 29 33

HecraGuiusupoBan- Bosnyx 33 22 15 11

Hpiit [IBX Asor 40 36 32 31

AIYKTBl COCIMHEHNUH TeM-TUXJIOPIIMKIONPOITHIIT
BHHWJIOBBIX (WIIH aJUTMJIOBBIX) 3QHUPOB C THO(HEHOTIOM
OBbUTH MCIBITaHBI B KAUYECTBE MOTM(PHUKATOPOB CBOWCTB
pe3uH u3 OyraameH-cTUpobHOTO Kaydyka [23]. Kak
TIOKa3ajy MCIBITaHus, BBeneHne 4 mac.% aaaykToB B

Ka4yecTBe MOJIUPUIMPYIONUX J00aBOK B COCTAaB pe3H-
HOBOH cMecH NOBBIMIAET €¢ AeOPMAIMOHHO-TIPOY-
HOCTHBIE MOKa3aTedd U YMEHbBIIAET CKJIOHHOCTh K
MIPEXIEBPEMEHHON BynkaHm3anuu. OJHOBpPEMEHHO
Hapsiy ¢ 3THM oOecIieuMBaeTcsi BBICOKAs CKOPOCTh
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BYJIKaHM3aI[MH, BEPOSITHO, CBSI3aHHAsl ¢ 00pa3oBaHHEM
TIOTIEPEYHBIX CBS3€H 3a CUET pa3pblBa TPEXWICHHOTO
LUKJIAa ¥ Y4acCTHsI B CIIMBKE aTOMOB CEpPbI, YTO IIPHBO-
JWT K TOBBIIICHUIO IPOYHOCTHBIX MTOKA3aTEINCH.

Kak m3BecTHO, /1S yIydIIeHus! SKCIUTyaTalloH-
HBIX CBOMCTB CMa30YHBIX Macesl, IMUPOKO NPUMCHA-
I0TCSI B KaUeCTBE MPHUCATOK XJIOP- U CEPOCOAEpKAIIHE
OpraHn4YeCKUC COCAUHCHHUA PA3JIUYHOIO CTPOCHUA.
ITpu BBeneHNM B COCTaB CMa304YHBIX Macell MPUCATIOK,
COZIepXKallluX B CBOEM COCTaBE TAaKUE€ AKTUBHBIE dJIe-
MEHTEHI, KaK cepa, ¢ocop, XIop, a30T, UX TPUOOJIOTH-
4yecKHe mapaMmerpsl ymyumarorcs. [IpoTuBou3HOCHBIE
1 IPOTUBO3aUPHBIE CBOMCTBA B 3TOM CIIy4ae oIpese-
JISIOTCSt 0COOCHHOCTSIMU B3aMMOJICHCTBHSI CMa304YHOM
cpeabl ¢ MOBEPXHOCThIO TpeHusa. Takoe B3auMozeil-
CTBHE OOBIYHO XapaKTEPU3yEeTCsl ABYMS MPOLECCAMH —
aIcOpOIIMOHHON CIOCOOHOCTBIO Cpellbl M ee XUMHYe-
CKOIf akTHBAIIHEN IT0 OTHOIIEHHIO K MeTanty. OT co0T-
HOLICHUS 3TUX JIBYX IPOLIECCOB 3aBUCUT BO3MOXXHOCTh

(hopMHpOBaHHUS 3AIIMTHBIX TUICHOK Ha MOBEPXHOCTH
Metaiia [24]. CHHTe3UpOBaHHBIC HAMH 2eM-IUXIIOp-
[UKJIOTIPOIIaH3aMEeIeHHbIE CYIb(UIBI, KaK Mbl Hpel-
TIOJIaralif, MOTYT SIBJISITHCS MEPCIIEKTUBHBIMU IIPUCAT-
KaMH K CMa304HBIM MacjaMm, ITOBBIIAOIIMMI UX HPO-
THBOW3HOCHBIC U TPOTHBO3aJUPHBIE CBOWCTBa [25].
AIIYKTBI pacTBOPSUTH B Macile JJIsl BBICOKOBAKYYMHBIX
napocTpyiHbix HacocoB (Mapku BM-1, TOCT 7904-
56) B koHuenrpanun 2.0 macc.%. [ns cpaBHeHNs Ho-
Jy4eHHBIX IIOKa3aTesell B KauecTBE TajOHa BBIOpan
W3BECTHYIO MPUCANKY — ITHUIEH-OMC-U30NPONNIKCaH-
torenat (mapku JI3-23K, FTOCT 1188883-66). IIpose-
JICHHBIE UCIIBITAHMSI T0KA3aJIH, YTO B HCCIIEYEMOM pe-
KUME TPEHHUsI 3TH COCOWHEHUS 3aMETHO YITy4IIaloT
HNPOTUBOU3HOCHBIE U TPOTUBO3aJUPHBIE CBOWCTBA CMa-
30YHOM KOMIIO3ULMH . Pe3ynbTaThl HCIIBITAHUNA [TPUBE-
IieHsl B Tabmule 7.

Tabmuna 7
Pe3yabTaThl HCIIBITAHUS XJOPUHMK/IONPONAH COdepKAIMX CYyIb(HI0B B KayecTBe NpHcaaok (2,0 mac.%)
Kk Macay BM-1.
IIpucanka C .
Hunexe Harpyska Harpyska p eﬂ;:TH sua-
o & 3a7Mpa 3aeaHus CBapHBaHUs, . I/I?I?HOCS.
g CrpykrypHas 178 P, KI'c P, kI'c
=l (popmyna Hu, MM
<
3 /v<CI 109,7 195 394 0,64
a ] il
Phss_"N ¢ cl
O~ f E
S/\/ gll
30 ol 1319 225 447 0,66
S
\/\O /v<C|
i _
S—C—O—FPr-i
[ 69,9 120 260 0,81
S—ﬁ —O—Pr-i
S
Macno BM-1 451 90 210 1,25

Eme onwH psn HEHACHIIEHHBIX COCTUHCHUH C
LUKJIONPONAHOBOM TIPYyNIOH — THOIIMLMIUIOBBIE
3UpHI, CHHTE3NPOBAHHBIC PEaKIUEH TIUINAIUIOBBIX
3(hUPOB BUHHUJIIMKIIONPOMUIKAPOUHOIOB ¢ THOMOYE-

BHHHOM, 001meit popMybr:
R,

S
/‘\P\/ O\/<J
R,
R,=R,=H(1); R, =CH;,R,=H (2); R, =R, =CH; (3)
3TI/I COCIUHCHUA 6I)IJ'II/I HUCIIBITAHBI B KAYCCTBEC aK-
THBHBIX pa3z0aBUTENC B COCTaBE DSIIOKCHIMAHOBOM
cmoubl D/1-20 B konnuecTtBe 5—50 mac.% [26]. B kaye-
cTBe oTBepaAnTeNs ucnosb3oBanu [1D11A. PesynbraTe
OLIEHKHU CTETEeHU OTBEPKACHUS MOKA3aIH, YTO UCIOIb-
3yeMbI€ COCMHEHHUS MOJHOCTBIO CITUBAIOTCS CO CMO-
JIO#, 00pa3ys ceTyaryro cTpykTypy. Mcmoms3yeMeie B
kauecTBe pazbaButeneit 3/1-20 coeqHEHNs TPUBOSAT,

MPEXKIE BCETO, K MOBHIIICHUIO PEAKIIMOHHOMN CIT0CO0-
HOCTH KOMIIO3WIMH B IHpoLeccaX OTBEPKICHUS C
AMUHHBIMH OTBEpANUTENSAMU. B mporiecce CImMBKY pu
9TOM YYacTBYIOT HE TOJIbKO THOAMIOKCUAHBIC, HO H all-
KCHWIBHBIE TPYIIBl U TPEXWICHHBIH IHKI, ITO3TOMY
BBeJICHUE 3TUX coeluHeHuid B coctaB DJ[-20 oxa3bi-
BaeT BIUSIHME HE TOJIHKO HA IPOIIECC OTBEPIKICHISL, HO
n Ha (QuU3MKO-MEXaHMUYECKHe U TeIo(pU3nIecKrue
CBOMCTBA U3rOTOBJICHHBIX KOMIIAyHJI0B. [IpuueM, npu
MaJoM COJCp)KaHWW aKTHBHBEIX pa30aBHTEIEH Mpod-
HOCTb Ha PacTsHKEHHE M TEIUIOCTOWKOCTh OTBEPIKICH-
HBIX KOMITO3UINH YBETHYNBAIOTCS, TTOBBIIICHUE KOJIH-
YecTBa THOTJINIHIMIOBOTO 3(hHpa BUHUIIHIOPOIINII-
KapOWHOJIA IPHBOJNT K CHIKEHHIO ITHUX MOKa3aTelen,
BO3MOXXHO, M0 MPUYMHE 00pa30BaHUs HOBBIX XUMHYE-
CKHX CBSI3EH.
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Takum oOpa3oM, moiyueHHe (YHKIMOHAIBHBIX
MOJIMMEPOB, a TaKXKe PACIIMPEHHE acCOPTUMEHTa HO-
BBIX MOAMGHUUUPYIOIIHMX [NO0ABOK MHOTO(YHKIHO-
HaJIbHOTO Ha3HAa4YeHWs IS MOJMMEPHBIX MaTepuaoB
ocTaeTcs aKTyaJbHOH 3aaueil. [IpuBeieHHbIE B cTaThe
MIpUMeEpBl CHHTE3a U MPaKTHYECKOTO MPUMEHEHHs ce-
pOcCoIepKaIIKX JTYKTOB M MOJIMMEPOB C LUKJIONPO-
MAHOBBIMH  (D)YHKIIMOHAIBHBIMH TPYIIIAMH TIOKa3bl-
BAIOT LIEJIECOO0OPA3HOCTh IPOBOUMBIX B 3TOM HalpaB-
JICHUW WCCIIEAOBAHUI ISl TOJIy4eHHs COCJUHEHHH U
MTOJIMMEPOB, 00JIAIAIOMKNX MHOTO(QYHKIIHOHAIBEHBIM
JeiicTBUEM.
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Abstract

The agriculture sector in Rwanda with its five component sub-sectors, namely; food crops, cash crops, live-
stock, fisheries, and forestry, is one of the leading sectors in the economy. It contributed more than 33.2 percent
to Rwandan gross domestic product (GDP) in 2014 and is a pivotal sector in employing the largest proportion of
the national labour force and absorbing as well as sustaining the living of the majority of the Rwandan population.
The main objective of this practical study is to analyze the role of the agriculture sector, with its various sub-
sectors, in the Rwandan national economy, and by various activities. Notwithstanding, here we are not only
examining the agriculture role in the economy using the conventional standard approach, rather in addition, a
more structural and developmental approach has been devised and applied. This adopted structural approach
has been based on an input-output (1/0O) techniques, in which a deeper analysis is carried out to study and
quantify the direct and indirect as well as induced impact of the agriculture sector and its main components, on
the economy as a whole and by various activities and sectors of the national economy of Rwanda. Thus, this
would assist in, empirically assessing the role of agriculture, by its main sub-sectors, in the development of the
Rwandan economy and on different aspects and dimensions.

Keywords: Agriculture, Rwanda, Development, Analysis, Diversification, Input-Output, Modelling.

1 Introduction nation. With the full cooperation of the Director of Eco-

The main objective of this practical study is to an-
alyze the role of the agriculture sector, with its various
subsectors, in the Rwandan national economy, and by
various activities. Notwithstanding, here we are not
only examining the agriculture role in the economy us-
ing the conventional standard approach, rather in addi-
tion, a more structural and developmental approach has
been devised and applied. This adopted structural ap-
proach has been based on an input-output (1/0) tech-
niques, in which a deeper analysis being carried out to
study and quantify direct and indirect as well as induced
impact of agriculture sector and its main components,
in the economy as a whole and by various activities and
sectors of the national economy of Rwanda. Thus, this
would assist in, empirically assessing the role of the ag-
riculture, by its main sub-sectors, in the development of
the Rwandan economy and on different aspects and di-
mensions. The obtained results, nonetheless, would
support the decision makers in devising and selection
the most feasible development strategies and policies,
to be practically adopted for achieving agriculture sec-
tor growth objectives, as specified in the development
vision 2020, and their implications, in a feasible, opti-
mal and effective manner.

2 Statistical Data Sources

The statistical bases of this empirical study are the
official statistics that collected, processed and dissemi-
nated, by National Institute of Statistics of Rwanda
(NISR), department of economic and social statistics.

As it is a fact that NISR has published, in July
2014, the supply and use table (SUT) for Rwanda for
2011. The SUT was conducted and completed in quite
professional manner and with international standard,
though it was highly aggregated, by activities, on the
uses side. This is quite natural for the purpose of pro-
ducing SUT and then national accounts (NA) for the

nomic and Social Statistics Department and the special-
ist in charge on national accounts, the author has ob-
tained some additional information where the published
SUT has been drawn from.

Using such background data, the published SUT
and the published national accounts data, we have man-
aged to build an input-output table (I0T) for Rwandan
economy at 2011, and for the first time. However, due
to the structural nature of the input-output tables and
their high demands on highly disaggregated and de-
tailed statistical data, the available data in Rwanda at
present, cannot, satisfactorily, be enough to produce a
highly disaggregated IOT. Accordingly, at this first at-
tempt, we were able to build and produce a table with
less than otherwise desired disaggregated activities
within the economy. Accordingly, the constructed in-
put-output table for Rwanda for 2011 is of size 16 by
16 sectors for inter-industrial block with agriculture
sector being disaggregated into five main sub-sectors,
four final demand components and three primary input
categories. Notwithstanding, these efforts have been
achieved by further digging into the background data,
supplemented with some applicable data simulation
methods.

3 Brief Highlights on an Input-Output Table
(107)

W. Leontief pioneered the building of Input-Out-
put tables and their transformation into an economic
model and a tool for its analysis in America during the
1930s. It has developed thereafter at both the national
and regional levels. An Input-Output table, by and
large, is a statistical description of the functioning of an
economy. This function description has a time period
dimension usually twelve months. It is primarily deals
with the methods of analyzing the inter-dependency be-
tween sectors of the economy, and measuring as well
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as defining the various sectors interrelationships and
their inter-linkages within the national economy.
Hence, how the different sectors of an economy can be
developed to establish a coherent and integrated do-
mestic economy. An input-output table, however, rec-
ords the sales or purchases between all sectors in an
economy, usually within a particular year. Typical ta-
bles identify several dozen such sectors and show the
structure of an economy in a precise and detailed way.
There are several types of tables each showing a differ-
ent aspect of the economy, e.g. the pattern of purchases,
sales, capital investment and imports.

In constructing and examining these tables it is
necessary to make a distinction between commodities
and industries. A commodity is an artefact, substance
or service, while an industry produces various com-
modities and is defined by its principle commodity, and
thus the cooking oil chiefly makes oil. An industry may
also make other secondary commaodities, for example,
the cooking oil industry also makes and repairs small
number of plastic products such as bottles and contain-
ers. Thus, while the commodity in an absolute concept;
an industry may vary in time or from one country to
another by virtue of having different secondary com-
modities.

The input-output tables serve both statistical and
analytical purposes. They provide a framework for

checking the consistency of statistics on flows of goods
and services obtained from different kinds of statistical
sources -industrial surveys, household expenditure in-
quiries, investment surveys, foreign trade statistics, ag-
ricultural survey etc. The input-output tables in partic-
ular, serve as a coordinating framework for economic
statistics, both conceptually to ensure the consistency
of the definitions and classifications used and as an ac-
counting framework that ensures the numerical con-
sistency of data drawn from different sources.

The input-output framework is also appropriate
for calculating much of the economic data contained in
the national accounts in addition to detecting its weak-
nesses. This is particularly important for the decompo-
sition of values of flows of goods and services into
prices and volumes for the calculation of an integrated
set of price and volume measures. As an analytical tool,
input-output data are conveniently integrated into mac-
roeconomic models in order to analyze the link between
final demand and industrial output levels. Input-output
analysis can serve a number of other analytical pur-
poses and uses.

The main structure of the input-output table (10T)
and techniques based on the main quadrant divisions of
the input-output matrix. These quadrants are illustrated
in the figure below:

INPUT — OUTPUT TAEBLE

INTERMEDIATE FirAaL ouUTPF
DEMANDS DEMANDS uT
Al Fi i
FRIMARY INFUTS
Hij
OUTRPUT
xj

Figure 1: The Main Quadrants of the Input-Output Matrix

However, such characteristics and quadrants can
be shown through the appropriate input-output systems
of equations, as:

1y Xi=) xij+ Y fik

j k

2) Xj=X xij+X ph

i h

The Direct
3) aij = Xij / Xj

By Substitution in (1):

4) Xi=3 ajj Xj+ Y fik

In Matrix-Vector notations, the Input-Output (1/0)
relationships can be rewritten as:

5) X=AX+F

Coefficients are a; where:

6) F=1X-AX
Hence:
NE=(0-A)X

X : column-vector of gross output (n by 1)
A : adirect coefficients matrix (n by n)
F : a column-vector of total final demand

F=% fikeeerrerennnn (nby1)

k

and | : is an identity matrix (n by n).
Therefore:

) X=(-A7'F

where: (I — A)? is known as Leontief Inverse
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However, the production structure and compo-
nents of the input-output table (I0T) and its relation-
ship for generating the gross domestic product (GDP)
are illustrated in the below chart.

Total Output

}

Value-Added

Total Intermediate
Consumption

Figure 2: 10T Production Component and GDP

However, the last block of the above chart, the la-
bour factor and labour compensations, which is consid-
ered to be part and parcel of the value-added, and
hence, of the IOT primary inputs data, is missing in
Rwanda supply and use table (SUT) for 2011 produced
and published by NISR. That said, we have estimated
the sectoral employment using the households income
and expenditures survey (HIES) results for 2011. We
also have simulated the 2011 employment compensa-
tion portion of the value added, and have split the other
value-added row into two rows, namely; compensation
of employment and operational surplus. The sectoral
ratios that used to split total other value-added of SUT,
have been simulated and driven using, amongst other
things, the households income and expenditure survey
(HIES) results, experts’ view and some results of simi-
lar countries in the region with proper available input-
output table, such as Uganda, Kenya, and few others.

4 The Agriculture Sector in Rwandan Econ-
omy: An Overview

In this section, an attempt has been made to assess
the role of the agriculture sector and its principal sub-
sectors, within the Rwandan national economy. Such
an assessment and overview can be highlighted by
quantifying and examining the following basic eco-
nomic parameters.

Real compound growth rate: Agriculture sector
has continuously generating positive growth rate within
Rwandan economy, despite limited resources and pre-
vailing of various external and national constraints.
Notwithstanding, the sector has achieved a compound
growth rate of (4.1) percent per annum during the pe-
riod 2006-2013. While the main agriculture sector’s
sub-sectors achieved mixed trends of actual growth
rates, during the same period. The graph below illus-
trates the achieved growth rates of the main five com-
ponents of the agriculture sector in Rwanda.
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Figure 3: Percentage Compound Annual Growth Rates for Different Sub-Sectors of Agriculture Sector during
the Period 2006-2013

This, by and large, shows that the food crops com-
ponent of agriculture sector is the growth leading sub-
sector of agriculture sector. While the cash crops sub-
sector is declining during the same period, registering
an overall compound growth rate of (-1.7) percent per
annum.

Agriculture Sector’s Contribution to the Na-
tional Economy and the Share of the each of Sub-
Sectors in the Agriculture Sector Products; The nor-
mal approach that usually used to measure the im-
portance of a given sector to the national economy, is
the share of that sector’s product to the gross domestic
product (GDP). Accordingly, agriculture sector contri-
bution to total GDP in Rwanda has declined from 38
percent in 2006 to 33 percentage point in 2013. This is
not surprising given the government efforts to diversify
and developing the economy, as well as lessening the

reliance of the economy on a single sector. It is a quan-
titative evident that such declining in agriculture con-
tribution to total economy, is due to, among other
things, successful process of the economy diversifica-
tion policy, and increasing role and hence contribution
of other sector of the economy, such as manufacturing
industries, construction, trade, real estate and other per-
sonal services, overtime. Nonetheless, the contributions
of the principal five sub-sectors, to the agriculture
value-added were, somehow, mixed, though food crops
taking the lead during the period of the analysis, and it
is expected to continue unless more proactive and con-
structive integrated agriculture sectoral development
strategic processes are adopted, and implemented.

The graph below depicts the relative importance
of the main agriculture sub-sectors in the total sectoral
products for the year 2006-2013.
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Figure 4: Agriculture Sub-Sectors' Contributions to Agriculture GDP during the period 2006-2013
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Agriculture Sector and Rwanda Trade Bal-
ance; By and large, agriculture sector contribute, in av-
erage, by (14.8) percent to Rwanda total export in 2011.
The main contributors to agriculture sector export was
cash crops component, followed by livestock and live-
stock product. While the share of agriculture sector, at

the same year, in total Rwanda imports was (4.6) per-
cent, and this was mainly related to import of food
crops sub-sector of Rwandan agriculture sector. The ta-
ble below highlights structure of agriculture imports
and exports by the main components in Rwandan econ-
omy.

Table (1

Agriculture Sector Components Contribution to Imports and Exports of the Economy in 2011 .
No. Sub-Sector Importsin % to total Exportsin  %toto-  Trade

RWF bil- Imports  RWEF billion  tal Ex-  Balance
lion ports
1 Food Crops 43.8 3.85 11.0 2.08 -32.9
2 Cash Crops 3.7 0.32 455 8.67 41.9
3 Livestock & livestock products 3.6 0.32 194 3.70 15.8
4 Forestry 0.8 0.07 0.4 0.08 -0.4
5 Fishing 0.5 0.04 1.2 0.23 0.7

6 Total 52.4 4.60 77.5 14.76 25.1

Agriculture production (supply) components
and its absorption (demand) categories; it is an eco-
nomic fact that sectoral activities, by and large, are
growing and expanding as the same direction as the de-
mand for their outputs. Agriculture output usually ab-
sorbed by domestic market or for export or both. The
former, i.e. the domestic market demand is consisting
of final consumption uses, intermediate uses as indus-
trial feed-stocks, and for imports substitution. The
depth and significant role of agriculture sector in the

overall economic development of the nation depends
on the sectoral full integration and inter-relationships
within the economy and its different sectors, as well as
it is role in promoting the country exports and hence
improvement of current account balance and the bal-
ance of payments. This is of course coupled with rea-
sonable satisfaction and meeting the domestic con-
sumption demands. Such supply-demand relationship
is depicted as in the chart below.

Figure -5-: Agriculture Sector’s Supply-Demand Interactions
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It is evident that the main absorbent of agriculture
sector’s output in Rwanda is the final consumption de-
mand in the domestic economy. This consumption type
demand absorb about three quarters of agriculture out-
put. The remaining quarter of the production is ab-
sorbed by intermediate uses by other sectors of the

economy, and very small proportion of the total pro-
duction is exported to the rest of the world (ROW).

To identify, in quantitative manner, the total sup-
ply of each of the main agriculture sector components
in Rwanda, and whether it is domestically generated or
imported in order to meet the nation’s demand, the



28 Norwegian Journal of development of the International Science No 111/2023

graph below illustrate the supply of each of the sector’s
components in the economy during 2011.

4.1.1.5 Figure -6-: Total Supply of Rwanda Agriculture
Sector's Components in 2011 (RWF Billion)
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In contrast, the total demand on each of the agri-
culture sector’s components, empirically, shown on the
following graph. Such demand on the main components
is identified by different categories of demand orienta-
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5. THE DEVELOPMENTAL ROLE AND
IMPACTS OF AGRICULTURE SECTOR IN
RWANDAN ECONOMY: Applied Modelling Ap-
proach

One of the most accurate approach to analyze and
measure the role and impact of the main components of
agriculture sector within the Rwandan socio-economic
setting, is to quantify such role and measure the likely
impact, by formulating and solving a specific and spe-
cially tailored modelling approach. Accordingly, and
given the fact that we have already constructed and
built the first Rwandan input-output table (10T) for
2011, based on NISR published supply and use table
(SUT), an analytical impact models, based on input-
output techniques, have been formulated, structured
and empirically articulated and solved, for Rwandan
economy in order to measure the development role and
importance of the main agriculture sector’s components
in the national economy. Hence, different and more ap-
plicable agriculture development strategic policies can

tions and types. These categories of demand are; inter-
mediate demand, government and non-government or-
ganizations demand, private sector household demand,
gross fixed capital formation and demand for exports.

Livestock & livstock Forestry Fishing
products
M Private C MW Exports H GFCF

be devised, recommended and implemented, at the
nearest future.

Having said that, the analysis and measurement of
the impact and role of agriculture sector and its various
sub-sectors, would be focused on and addressed
through solving for and calculating of the various eco-
nomic multipliers and the level of the sectoral integra-
tion within the overall national economy and its rela-
tionships and linkages with other sectors that forming
the total Rwandan economy. Accordingly, the input-
output multipliers give a detailed picture of the impact
of change in final demand on output, income and em-
ployment through the economy. They are now well es-
tablished as indicators of the importance of particular
sectors and the interdependence of the industrial struc-
ture and thus their meaning, uses and derivation are de-
scribed within each derived type and nature of the eco-
nomic multipliers worked out below.
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6  The Agriculture Sectoral Output Multipliers
in Rwanda

When the demand for the products of a particular
sector (or industry) is increased then, in order to pro-
duce the additional output, the sector will need to pur-
chase additional items from the rest of the economy.
These purchases will stimulate further output which in
turn will require further purchases and so on. Thus there
is a sequence of diminishing requirements, the cumula-
tion of which is measured by the output multipliers.
These are called type | output multipliers.

Any increases in production, however, will also
affect household income both through wages and sala-
ries of employment and through elements of other
value-added such as dividends. This increase in income
will lead to increase in household consumption (de-
mand) which in turn will stimulate further production
and income. Accordingly, type Il output multipliers can
be defined which capture the additional effect of this
household-consumption link. In order to do this, one
need to define a consumption function which relates
consumption to income and to decide the composition
of marginal changes in this household consumption. In
doing so, two simplifying assumptions have been made
as the following: Firstly all wages and salaries are as-
sumed to be channelled into consumption and thus no
part of them is saved, whereas the income elements in
other value-added (i.e. dividends/operating surplus) are
assumed either to be saved or remitted outside Rwanda,
and hence, not to affect consumption. Secondly the
marginal household consumption is taken to be the
same as the average, thus if on average households
spend 30% of their income on food then it is assumed
that 30% of each additional RWF1 will also go on food.
These assumptions enable us to make a straightforward
calculation of the type Il multipliers by using the inter-
mediate inter-industry transaction matrix augmented by
column-vector of the purchases by households and a
row-vector of wages and salaries. In effect this treats
labour services as an additional industry and the pattern
of consumption as the inputs necessary to make its
‘product’ labour. The calculations process is as for type
I multipliers with using this new augmented matrix.
The type Il multipliers for each sector are higher than
the equivalent type 1, since the latter omit induced
household effects, and the larger the difference between
them the greater the amount of income which is chan-
nelled back into the domestic economy.

The output multiplier for sector j, however,
measures the total direct and indirect output require-
ments from all the sectors (industries) in the economy
in order to satisfy an increase of RWF1 in the final de-
mand of sector j.

The type | sectoral output multiplier for sector
J, kj, is defined as:

kj=2 i

J
The elements, r;* are the coefficients of the Leon-
tief Inverse of A, i.e. (I-A), where A is the matrix of
the direct coefficients of the intermediate part of the in-
ter-sectoral transaction table.
The type 11 sectoral output multiplier is defined
similarly except that the intermediate part of the inter-

sectoral transaction matrix is augmented by the house-
hold consumption column and the wages and salaries
row. The values of both types of multipliers are shown
in table (2), and the sectors have been ranked accord-
ingly.

The Type | output multipliers range from 2.81 for
air electricity and water sector to 1.16 for livestock and
livestock products, however, closer examination re-
veals that more than half of the sectors have multipliers
which are above the average multiplier value of 1.82.
This also means that there will be a little difference in
effect between alternative patterns of stimulating the
demand in these sectors.

As the main purpose here is to analyze the agricul-
ture sector role in the economy, it is quite clear that the
five agriculture sector’s components are all registered
low output multipliers (type I). This is quite a natural
and expected results as the agriculture sector’s compo-
nents are not fully integrated in reproduction structur-
ing of the Rwandan economy. Hence, these agriculture
components have no highly significant and strong inter-
sectoral relationships with other non-agriculture sectors
of the economy. This developmental fact is clearly re-
flected in the value of the type Il output multipliers of
the five agriculture sub-sectors. For this measurement
and type of output multipliers, these agriculture sub-
sectors formed the top ranks among other sectors of the
Rwandan economy. This is economically highly plau-
sible, as most of the output of these agriculture sub-sec-
tors in Rwanda uses, at present, either for domestic con-
sumption and/or for export which both of them are not
part of industrialization and reproduction. Besides, this
trend in agriculture sector development behaviour, has
evidently and numerically proved that the value-added
generated by the sector (particularly compensation of
employees) is dominated its output. This is an obvious
and expected outcome as these five agriculture sub-sec-
tors have a relatively weak production and develop-
ment relationships with other sectors of the economy,
which drastically minimize the proportions used by
these sub-sectoral of other industries and sectors’ out-
puts within the national economy, as inputs for their
production processes. Accordingly, the two influential
factors for agriculture in Rwanda, nowadays, are the fi-
nal consumption demand and the income generated
within the farming communities, rather than inter-in-
dustrial developmental process and domestic economic
integration. Nevertheless, if there is more and full inter-
sectoral relationships and integration of agriculture
sub-sectors within the Rwandan economy, a much
higher proportion of the change in the final demand will
be channelled back into the economy, and hence creat-
ing further growth, development and more national
value-added.

However, and as stated above, the picture of agri-
culture sectors in the economy shifts quite radically
when induced income effects are incorporated as
shown in the type Il multipliers, tables (2). The in-
creased importance of all agriculture sub-sectors are
apparent is due to their high income coefficients (i.e.
value —added (wages)/output ratios), and development
reasons stated above.
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These high income coefficients, however, means
that a high proportion of the inputs of these sectors are
channelled into household consumption which in turn

purchases a wide variety of products, and hence en-
hanced the multiplier effect of these sectors. It is worth
mentioning that the type Il multipliers are spread wider
and more uniformly than type | (see table (2)).

Sectoral Output Multipliers in Rwandan Economy

Sectoral

Z
©

Food Crops

Cash Crops

Livestock & livestock products
Forestry

Fishing

Mining & quarrying

Manufacturing of food
Manufacturing of beverages & tobacco
All Other Manufacturing Industries
10 Electricity and Water

11 Construction

12 Trade and Transport

13 Hotels & restaurants

14 Public administration and defence
15 Education and Health

16 All Other Services

O©oo~NOoOolhwN P

7  The Sectoral Income Multipliers in the
Economy

Any change in demand will affect not only output
but also income and employment, and in fact these lat-
ter effects are usually of more interest than the former.
Multipliers may be calculated to help assess theses ef-
fects. Firstly we examine the impact on income. The
income generated in the economy by a RWF1 change
in the final demand for industry/sector j, is found as:

> i * rij ... (10)

Where w; is the labour income coefficient (i.e. the
ratio of wages and salaries to gross output) for the ith
sector, and a list of these sectoral labour income coeffi-
cients are given in section (10) of this report.

Table 2
Type | Multi- Rank  Type Il Mul-  Rank

plier tiplier

1.17 15 7.06 4
1.29 13 6.25 6
1.16 16 7.20 2
1.22 14 7.45 1
1.50 12 7.08 3
2.00 6 5.74 9
2.12 5 6.42 5
1.86 9 5.13 13
2.32 2 4.69 15
2.81 1 5.62 10
2.32 3 4.70 14
1.64 10 4.23 16
2.19 4 5.19 12
1.93 8 5.85 8
1.97 7 6.15 7
1.53 11 5.22 11

However, a more usual measure of the interde-
pendency of the economy and a sector’s ability to stim-
ulate income in the rest of the economy is to look at the
total direct and indirect income generated for every
RWEF1 of direct income generated.

Thus, the type | income multiplier for sector j, h;
, is defined as the ratio of the direct and indirect income
divided by the direct income generated by the change
of RWF1 in the demand for sector j output. That is:

hi=> i * rij/ oj...... an

As before the coefficients of the Leontief inverse
of the augmented matrix are substituted in the above
equation in order to obtain the type Il income multipli-
ers. Both types of multipliers are shown in table (3).

Sectoral Income Multipliers Type | and Il in Rwandan Economy

Sector

Z
©

Food Crops

Cash Crops

Livestock & livestock products
Forestry

Fishing

Mining & quarrying

Manufacturing of food
Manufacturing of beverages & tobacco
All Other Manufacturing Industries
120  Electricity and Water

11  Construction

12 Trade and Transport

13  Hotels & restaurants

14  Public administration and defence
15 Education and Health

16  All Other Services

O©Coo~NOoO Ok, WN -

The variation in the type 11 multiplier here ranges
from 2.61 for the forestry sector to 26.36 for food man-

Table 3
Type | Mul-  Rank  Type Il Mul-  Rank
tiplier (hi) tiplier (hi)
1.06 15 2.64 15
1.11 13 2.75 13
1.07 14 2.65 14
1.05 16 2.61 16
1.15 12 2.85 12
1.57 9 3.89 9
10.62 1 26.36 1
6.67 3 16.56 3
7.15 2 17.74 2
4.98 5 12.36 5
4.22 6 10.47 6
1.53 10 3.79 10
5.88 4 14.60 4
1.75 7 4.33 7
1.57 8 3.90 8
1.31 11 3.24 11

ufacturing sector. These multipliers can be used to as-
sess the relative importance of secondary income gen-
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eration in each sector (industry). For example, if the in-
crease in final demand is such that, RWF1000 of in-
come is created directly for workers in the food manu-
facturing sector, then in fact another RWF 9,620 will
be created in Rwanda indirectly, while a further RWF
15,740 will be generated in the economy by the induced
effects of the household income-consumption link,
making a total income change of RWF 26,360.

Industries like food products have very high mul-
tipliers because of their significant domestic inter-in-
dustrial linkages and because their direct income coef-
ficients are small. On the other hand forestry sector
products although have some integration within the do-
mestic economy, as evidenced by its high output multi-
plier, has a low income multiplier because of its large
direct income coefficient in the denominator.

The rankings between income multiplier type |
and type Il are the same, and in fact the ratio between
type I and type Il income multipliers for each sector is
a constant 2.48. This constant relationship has been
demonstrated algebraically by Bradley and Gander
(1969), and it indicates the proportion of income being
retained within the domestic economy. The lower the
ratio is the more open the economy. The examples of
this ratio are: 1.32 for Scotland (Al-Ali and Burdekin,
1978), 1.15 for United Arab Emirates (Al-Ali, 1998),
1.26 for Jordan (Al-Ali and Sabbagh, 2014). It is inter-
esting, accordingly, to note that Rwanda experiences a
little leakage of household income outside the country.
That said, it must be borne in mind that the comparison
between different economies, particularly, where these
ratios are based on different tables and for different
years would lose the uniformity of comparison, this is
besides that the definitions of income may also differ.

8  The Sectoral Employment Multipliers in
Rwanda

The repercussions of a change in final demand,
such as new investment, will generally have some im-
pact on employment in the economy and the sector, alt-
hough an increase in output level might be met by in-
creases in labour productivity. Using the ratio of each
sector’s employment to its gross output in 2011 as a
simple employment production function, the impact on
employment of a RWF1 change in the final demand/in-
vestment for sector j is calculated as:

DI il (TR (12)
i

Where, € = E;/X;is the labour-output ratio for

sector i
Eiis the employment in sector i, and

X is the gross output of the ith sector.

The employment figures were based on infor-
mation provided by the household income and expend-
itures survey (HIES) results, modified and adjusted ac-
cording to 2011 SUT of NISR and the constructed 2011
10T adopted sectoralization scheme.

As in the case of the income multipliers, the em-
ployment multiplier is defined to be the ratio of the total
change to the direct change in the Rwandan employ-
ment generated by a change of RWFL1 in the final de-
mand of a given sector or sectors of the economy.

The type | employment multiplier, ¢;, is defined
as:

=2 Ci*rij/lieceennnnn. (13)
i

The coefficients of the Leontief inverse of the aug-
mented matrix have used to derive the type 1l employ-
ment multipliers. The computed values of the employ-
ment multipliers are shown in table (4).

Sectoral Employment Multipliers Type | and 11 in Rwandan Economy

No. Sector

Food Crops

Cash Crops

Livestock & livestock products
Forestry

Fishing

Mining & quarrying
Manufacturing of food
Manufacturing of beverages & tobacco
All Other Manufacturing Industries
10  Electricity and Water

11  Construction

12 Trade and Transport

13  Hotels & restaurants

14 Public administration and defence
15 Education and Health

16  All Other Services

©CooNOoO Ok~ WN PR

The employment multiplier (type I1) of cash crops
sector, for example, means that if an increase in final
demand is such that employment in this sector increases
by 100 then the total employment change in Rwanda,
throughout all sectors, will be 236 of which 128 re-

Table 4
Emp. Multiplier Rank  Emp. Mul- Rank
Type | (gj) tiplier Type
1 (ej)
1.05 15 2.28 15
1.08 13 2.36 13
1.06 14 2.30 14
1.03 16 2.25 16
1.09 12 2.43 12
2.27 8 8.72 9
22.66 1 52.42 1
13.62 3 32.31 3
11.73 4 31.76 4
4.66 5 14.80 6
3.12 6 9.54 8
1.35 11 3.48 11
13.85 2 36.31 2
1.75 10 7.03 10
2.76 7 16.51 5
1.90 9 13.33 7

sulted from the inclusion of the household income-con-
sumption link. While for food manufacturing products
sector, such an increases in its employment of, say, 100
due to an increase in its final demand component in-
cluding increase in investment, the resulting total em-
ployment opportunity in the economy, by all sectors,
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will be 5242 of which 2976 opportunity due to inclu-
sion of the household income-consumption link.

Once again the large indirect output requirement
by food manufacturing sector, beverages and tobacco
industry and other manufacturing industry sector from
other sectors and industries in the economy, combined
with their low labour-output ratio, due to their produc-
tion technologies, means that these sectors, amongst
others, also have the highest employment multipliers.
As can be seen from table (4) the employment multipli-
ers are distributed more homogeneously than for other
two multipliers.

All above analysis have illustrated, using a strate-
gic developmental techniques coupled with Rwandan
actual and driven statistical data. Such realistic ap-
proaches and analytical developmental tools, have evi-
dently, and in quantitative manner approved that agri-
culture sector and its sub-sectors components have no
significant development and multiplier impact on other
sectors of Rwandan economy and/or on the national
economy at large, that can push economic development
and growth of the economy forward. This has been em-
pirically tested where all agriculture sub-sectors have
ranked at the bottom of all sectors for all multipliers.
An exception for that was the ranking of these agricul-
ture sub-sectors in output multiplier type Il which ap-
parently to due to the final consumption column. This,
however, is a vital evidence that the uses of agriculture
productions at present stage of development in Rwanda
is, mainly, for final consumption.

9  Agriculture Sector and Other Sectoral De-
velopment Linkages in Rwandan Economy

In order to describe the structural interdependence
of the sectors/industries within the economy, particu-
larly identifying the development importance of the ag-
riculture sub-sectors, two measures have been devised.
These are; the backward and forward linkages. The first
of these indicates the relative ability of an industry or
sector to stimulate output amongst the various sectors
within the economy, and the other indicates the relative
dependence of an industry or sector upon demand of its
output by different sectors of the economy.

However, and for the purpose of formulating de-
velopment growth strategy for the national economy,
the linkages have been used to identify the key (lead-
ing) sectors in the economy for growth and develop-
ment. The leading sectors are these sectors which are in
a favourable position to induce the expansion and de-
velopment of other sectors of the economy, and hence
to accelerate the development process and stimulate
growth in the national economy. These are a fundamen-
tal development measures and issues that we are restrict
ourselves to follow in order to deriving the key sectors
in the Rwandan economy.

9.1 The Backward and Forward Develop-
ment Linkages

The backward linkage, bj, is define, in an input-
output context, as:

bi=>rij.eeoii (14)

i

Where, 1jj , is the elements (cells) of Leontief In-
verse matrix (1-A)*. Thus bj is the total change in the
gross output of the economy brought about by one unit
change in demand for sector/ industry j output.

The forward linkage, ci, is defined as:

Ci=) Fij......

J

This shows the output generated in sector i when
final demand in each sector of the economy is increased
by one unit.

9.2 The backward and Forward Development
Linkages Index

Having derived the above, an index is constructed
to measure the relative strengths of each of the linkages;
by dividing each of bjand c; by their respective average
backward and forward linkages for the Rwandan econ-
omy as a whole, that is:

. (15)

Xrj X XT
i ij
Vj= [ mmmmm e (16)
n n?
Or using another methodological setting, this as:
Vi=n*bj/ (X bj).eeeeen.. a7

J
With n as the number of the sectors in the econ-

omy, and (*) is sign for multiplication. While for the
forward linkage indices (ui), the calculation systems
are:

_Z Iij Z_Z rij
J 1]
ui= [ mmmm e e (18)
n n?
Or in another way it can be calculated as:

Ui=N*Ci/ (CC) ceeenrnnnne 19)
i

Those sectors with a higher than average back-
ward linkage index (i.e. vj> 1) generate an above aver-
age response in the other sectors of the economy, and
the status for the relative performance of different sec-
tors is shown in table (5). These are driven from the to-
tal 1/0 coefficient Matrix (A).

A higher than average forward linkage index
means that these sectors display above average depend-
ence on the demand from other sector. By increasing
the output of such sectors it is hoped that the industries
which purchase them will be encouraged by the greater
availability of supplies to increase their own output.



Norwegian Journal of development of the International Science No 111/2023 33

Ward and Forward Sectoral Linkages and the Ranking in Rwandan Economy

No. Sector
1  Food Crops
2 Cash Crops
3  Livestock & livestock products
4 Forestry
5  Fishing
6  Mining & quarrying
7 Manufacturing of food
8  Manufacturing of beverages & tobacco
9  All Other Manufacturing Industries
10  Electricity and Water
11  Construction
12 Trade and Transport
13  Hotels & restaurants
14 Public administration and defence
15  Education and Health
16  All Other Services

It is quite clear from the results above that agricul-
ture sub-sector have the lowest linkages, both backward
and forward, apart from some on other sectors of the
economy on food crops sector due to some inputs used
of some sectors particularly, food industry comes from
food crops sub-sector. This is, by and large, a natural
and accurate results, as agriculture sector, and as stated
earlier, has very little relationship with the production
processes of the rest of the Rwandan sectors. This is
due to, amongst other things, the lack of integration of
the agriculture sectors within the national economy’s

Table 5
Backward Rank Forward Rank

1.17 15 2.08 4
1.29 13 1.14 13
1.16 16 1.22 9
1.22 14 1.15 11
1.50 12 1.00 16
2.00 6 1.11 14
2.12 5 1.24 8
1.86 9 1.43

2.32 2 4.85 2
2.81 1 1.21 10
2.32 5 1.25

1.64 10 4.93

2.19 4 1.15 12
1.93 8 1.39 6
1.97 7 1.07 15
1.53 11 2.81 3

development processes and, more importantly, to the
lack of industrialization and uses of various agriculture
outputs, neither having domestic industries that supply-
ing agriculture sectoral component with its, much
needed and required inputs, within the domestic Rwan-
dan economy.

The table below (table (6), shows the results of
backward and forward linkages indices. These have
been calculated in order to identify the key (leading)
sectors in the Rwandan economy.

Sectoral Backward and Forward Linkages Indices in Rwandan Economy

No. Sector
1  Food Crops
2  Cash Crops
3 Livestock & livestock products
4 Forestry
5  Fishing
6 Mining & quarrying
7 Manufacturing of food
8 Manufacturing of beverages & tobacco
9  All Other Manufacturing Industries
10  Electricity and Water
11  Construction
12 Trade and Transport
13  Hotels & restaurants
14 Public administration and defence
15  Education and Health
16  All Other Services

However, it is quite obvious, and given what have
been stated and analyzed above, none of agriculture
components and sub-sectors, is emerged as leading sec-
tor in Rwanda (only other manufacturing Industries

Table 6
Backward Forward
Linkages In-  Rank Linkages Rank
dex (vj) Index (uj)
0.65 15 1.15 4
0.71 13 0.63 13
0.64 16 0.67 9
0.67 14 0.64 11
0.83 12 0.55 16
1.10 6 0.61 14
1.17 5 0.68 8
1.03 9 0.79 5
1.28 2 2.67 2
1.55 1 0.66 10
1.28 3 0.69 7
0.95 10 2.72 1
1.21 4 0.63 12
1.06 8 0.77 6
1.09 7 0.59 15
0.84 11 1.55 3

sector and, to lesser extent, trade and transport sector
emerges as the two leading sectors in the economy).
This is a credible result as most if not all of agriculture
sectoral output and products of various crops and sub-
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sectors are either used for final consumptions or, mod-
est, portion of that products is went for exports to the
outside world. Hence, minimal portion of the sector be-
ing used domestically for industrialization purposes
and as inputs into other sectors within the Rwandan do-
mestic economy, as economic development reality and
comparative advantages should dictate.

10 Some Key Ratios and Sectoral Economic In-
dicators of the Rwandan Economy

The following are a list of some selective indica-
tors based on the income coefficient (wage-output ra-
tio), labour productivity (RWF billion of output per

thousand workers) and labour-output ratio (thousands
of workers per RWF billion of output) for the each of
the industrial groups shown in the input-output tables,
for the Rwandan economy. The sectors have also been
ranked by the different ratios. However, it should be
noted that the definition of industrial output, labour
and/or wages used are all pertaining to 2011, the year
for the structured input-output tables for the economy.

Table 7
Some Selective Sectoral Indicators in Rwandan Economy
< Z
< E -
g g g
> ~ >
O o o
I - <
s ¥ &_ % B¢
No. Sector gg g S22 & S¢&
1 Food Crops 0.81 2 0.39 14 2.57
\ 2 ‘CashCrops \ 0.65 \ 5 \ 0.48 ] 12 \ 2.08 \
3 Livestock & livestock products 0.82 2 0.38 15 2.62
‘ 4 ‘Forestry ’ 0.86 ’ 1 ‘ 0.36 ’ 16 ‘ 2.75 ‘
5 Fishing 0.71 4 0.44 13 2.25
‘ 6 ‘Mining & quarrying \ 0.35 \ 8 ‘ 3.20 ] 9 ‘ 0.31 ‘
7 Manufacturing of food 0.06 15 12.87 3 0.08
‘ 8 ‘Manufacturing of beverages & tobacco ‘ 0.07 ‘ 14 ‘ 10.62 ‘ 4 ‘ 0.09 ‘
9 All Other Manufacturing Industries 0.05 16 15.76 1 0.06
‘ 10 ‘Electricityand Water 0.08 ‘ 11 ‘ 6.70 5 ‘ 0.15 ‘
11  Construction 0.08 12 5.01 8 0.20
‘ 12 ‘TradeandTransport \ 0.25 \ 10 \ 1.53 \ 11 \ 0.65 \
13  Hotels & restaurants 0.07 13 13.89 2 0.07
‘ 14 ‘Publicadministrationanddefence ’ 0.33 ‘ 9 ‘ 2.50 ’ 10 ‘ 0.40 ‘
15 Education and Health 0.39 7 6.11 6 0.16
\ 0.41 \ 6 ‘ 5.75 ] 7 ‘ 0.17 ‘

‘ All Other Services

11  Conclusions and Development Policy Impli-
cations

Given the above modelling approach and the em-
pirical results of the role of agriculture sector in Rwan-
dan economy, it is worth mentioning the following con-
cluding remarks:

1.  Ithasto be stated that this is the first attempt,
in Rwandan economy, to have a complete construction
of an input-output table (IOT) for the economy, and to
carrying out empirical analysis of various agriculture
sub-sectors in an inter-industrial/inter-sectoral develop-
mental approach.

2. Most of the agriculture sub-sectoral outputs
are used for final consumption. Relatively, little pro-
portions of the agriculture production is used by other
sectors of the economy as inputs, and quite a low per-
centage went for export, in 2011.

3. Accordingly, agriculture sector’s impact on
the production and growth regenerated cycle in the

economy is minimal. Hence, very weak development
linkages between agriculture sub-sectoral activities and
productions with the other sectors productive activities,
and with the rest of the domestic economy. This is very
important for direction and implication for future de-
velopment policies for the agriculture sector and its var-
ious components in Rwanda.

4.  The increasing agriculture growth and pro-
duction depends on whether additional product and
produce would be marketed and absorbed efficiently,
whether domestically for final uses, intermediate indus-
trial uses, for export and to substitute the imports. This,
by and large is essential for vegetables and fruits pro-
duced in Rwanda. To support farmers in this respect, it
is imperative to improve the infrastructure and the mar-
ket information. Such measures would, undoubtedly,
facilitate the traders, manufacturers and post harvesting
commercialization process.
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5. To achieve the target delineated to agricul-
ture sector thus far, agriculture productivity in food
crops, cash crops and livestock sub-sectors should be
the priority. To achieve that required improved agricul-
ture technology (mechanization, and others) and man-
agement. These, however, includes improvement soil
watering, irrigation efficiency, and implementation of
modern irrigation technology and projects, that relying
on solar energy (particularly, pumping, dripping and
spray). For these supportive activities; private and co-
operate sector should be encourage to involve deeply,
using various stimulus including subsidies.

6.  Also, the achievement of growth target for
the agriculture sector requiring improving seeds and
seed varieties, fertilizers and nutrient deliveries and
management practices. Besides, acquiring and using
new agriculture technology for preharvest, harvesting
and postharvest processing. Again, for some of these
activities private sector can be effectively motivated to
handle in an efficient manner.

7. Itis recommended that the analyzed five ag-
riculture sub-sectors, have to be, statistically, disaggre-
gated further, in the future, in order to have more com-
prehensive and wider coverage analysis of detailed ag-
riculture products components and various types of
crops.

8. It is envisaged that such an analytical and
empirical approach, presented in this paper, would be
extended, in the near future, so that planning and fore-
casting procedures and tailored-made methodologies
can be structured and applied for agriculture sector,
sub-sectors, which would including all developmental
aspects and variables, particularly, investment require-
ments, priorities, impacts and tasks ahead for Rwandan
agriculture sector. Hence, supporting agriculture devel-
opment decision makers, with an appropriate and effec-
tive analytical tools and subsequent empirical results,
to devise realistic, feasible and applicable development
policies for agriculture sector in Rwanda.

9.  Moreover, carrying out such an analysis and
future forecasting of the likely and potentially agricul-
ture sectoral development, will equip the decision mak-
ing authority with better development perspective,
based on a sold quantitative articulation. Thus enhanc-
ing the capability to determine agriculture sector
growth trajectories, and crops development priorities as
well as crops diversification and outlook strategies.

10. Nonetheless, it is planned to have more per-
tinent statistical data and further improvements and dis-
aggregation of the IOT of Rwanda, particularly, when
we manage to implement and successfully completing

the agriculture sector’s statistical templates that pre-
pared earlier, at the Planning and Budgeting Directorate
of MINAGRI.
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Abstract

The article presents an analysis of the fundamental theories of life cycles. The main provisions of the theories
are considered. The paper analyzes ways of using these concepts in various management studies to explain the
changes taking place and to identify a number of regularities. The analysis of practical application of the life cycle
concept to the conditions of modern Kazakhstan's reality is presented.

AHHOTAIUSA

B craTtse MMPEACTABJICH aHaJIN3 OCHOBOIIOJIararominux TCOpI/II7I JKU3HCHHBIX ITUKJIOB. PaCCMOTpeHI)I OCHOBHBIC
TTOJIOKEHHST Teopuit. B paboTe aHATM3UPYIOTCS ITyTH MCTIONB30BAaHMUS JaHHBIX KOHIICTIIINA B Pa3IMIHBIX YIIpaB-
JICHUYCCKUX HCCICNOBAHUAX JIsA 00bsACHEHUS IpoUuCXoadux W3MEHEHHUH U BBISBIIEHUS psaaa BaKOHOMepHOCTeﬁ.
HpeHCTaBHeH AHAJIN3 NPAKTHYICCKOTO MPUIIOKEHUS KOHLCIIWN JXU3HEHHOI'O IUKJIA K YCIIOBHUAM COBpCMCHHOﬁ

Ka3aXCTaHCKOU HCﬁCTBHTCHBHO CTH.

Keywords: organizational lifecycle, Greiner model, Adizes theory
KuroueBble cj10Ba: )KM3HEHHBIHN LUK OpraHu3aiyu, Mojenb [ 'peitnepa, Teopus U. Anuzeca

JlaBHO W3BECTHO, YTO MHOTHC KOMITAaHHH, UMEs
OMHAKOBBIE YCIIOBUS Ha HAYaJIbHBIX STAIlax Pa3BUTHA,
JOCTUTAIOT aOCOJIOTHO pa3HBIX pe3yabTaToB. HemHO-
THC CTAHOBATCA YCIICHIHBIMHU U TIPUHOCAT BBICOKYIO
MPHUOBLIB, APYTHE CTAHOBSTCS ITOCPEICTBEHHBIME KOM-
NaHudIMHU W HUMCIOT JIMIIb CPEAHUEC IIOKa3aTejivu, U,
OOJIBIIMHCTBO, BOOOIE HE JOCTUTAeT IOCTABJICHHBIX
uesneil. MakTopoB, BIUSIOMUX HA JEATEIBHOCTh TOU
WA UHOM Oopranmsanuu, MHOXXECTBO, U BCC OHU B paB-
HO¥ CTENEHU BO3JICHCTBYIOT HA PA3BUTUEC KOMIIAHUH.

E1te mapy cTosieTuii Ha3az 4eI0BEYECTBO ONpe/ie-
JWIO MHUKIUYHOCTE MHOTHX TIPOIECCOB MPOMCXOIS-
IIMX Ha rianete. Pa3Burtue mo0o0i GUpMBI, TaKKe Kak
1 QYHKIMOHUPOBAHWE OOJBIIMHCTBA OMOJIOTHYECKHX
Y COITMAITBHBIX CHCTEM, HOCUT IIUKJIMICCKUAN XapaKTep.

Bce komnaaun mpoXoasAT 4epes MOX0KHEe CTaTul
KU3HEHHOTO IHKJIA W JEMOHCTPHPYIOT MPOTHO3MPYe-
MbIE€ MOJENU ToBeaeHusa. Kaxmas ctaaus pa3BUTHA
ypeBaTa U1 (UPMBI TOSBICHHEM OIPEISIICHHOTO
Habopa mpoOJieM U CIOXKHOCTCH. YcmeX KOMIIaHUU
OTpeAeNsieTCs TOTOBHOCTHIO MEHEIKEPOB YIIPABIATH
¢bupMoii Bo BpeMs mepexojia OT OJHOW CTaIUH Pa3BU-
THS K IPYTOH.

Bkpatie, 9ToOBI MOHATH OOIIYI0 IMHAMUKY CTa-
HOBJICHUSI OPTaHU3AINH, CIIEAYET PACCMOTPETh CTAIUU
YKU3HECHHOTO [IUKJIa OpraHU3aIliH.

JKu3HEHHBIN UK OpraHu3alii — 3TO OIpeie-
JICHHBIM NOPSOOK CTaaui pa3BUTHUSA, KOTOPbIE IIPOXO-
JUT KOMITAaHUS 3a TEPUOJl CBOCTO CYIIECTBOBAHUS.

Ecnu Oparh cTaany 1o aHaIOTUH C KUBBIMUA OpPraHu3-
MaMH, OHHU MOJPa3yMEBACT CIIEAYIOLINE ITAIBI Pa3BH-
THSI: CTAHOBJICHHE, POCT, 3pETOCTh U cMepTh. Ho B 0T-
JAYUEC OT KHUBBIX CYIIECTB, HOCHe}IHI/Iﬁ 9TaIll MOXCT
OBITH 1 HE 00s13aTETICH 110 OTHOIIEHHIO K OPraHHU3all|y,
TaK Kak (PU3NYECKH UCKYCCTBEHHOE CYLIECTBO MOXKET
1 TIPOJIOJIKHUTH CBOE CYIIIECTBOBAHHE.

B paznuuHble BpeMeHa yueHble Mpelarajii CBOU
MOJACIN 3TAIOB JXU3HCHHOT'O ITUKJIa KOMITAHHH. Ho oc-
HOBOIOJIArarouien assercs moaens Jlappu ['peitnepa,
paspabortanHas B 70-x romax mpoIioro Beka mpogec-
copom ['apBapickoii mkosisl OM3HECa yHMBEpCHUTETa
IOxunoit Kanmudopuun Jlappu ['peiinepom. Monens
I'peitrepa OpLTa BiepBeIe onmcaHa B craThe «Evolution
and Revolution as Organizations Grow», omyOIuKo-
BaHHOH B xypHaine «Harvard Business Review» B 1972
roay. Jlappu I'peiiHep - 3T0 aMepUKaHCKHUI criequa-
JIUCT IO YNPaBJICHMIO, SIBJSIETCS BBITYCKHUKOM I'ap-
BapjAcKoil mkonel Om3Heca u mpodeccopom IIkoisr
6usneca Mapmamna B KOxuo-Kanudopuuiickom Yuu-
BEPCHUTETE.

CornacHo Mojenu I'peitHepa, B opraHu3aiuoH-
HOM Pa3BUTHU KOMIIAHUH CYIIECTBYET JIUIIb IATh 3Ta-
noB. 1o - TBopuecTBo, LlenTpanuzanus, [lenerupona-
nue, Koopaunanus u CoTpygHU4ecTBO. (pUCYHOK 1)
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Puc. 1 Mooenw sicuznennozo yukia opeanuzayuu J1. I petinepa

Teopuecmso — Ha JaHHOM 3Tare IpeIpuHIMa-
Tesb 00eCeYrBaeT OUeHb MOIIHBIN YPOBEHb KpEeaTHB-
HOTO /IpaiiBa, IBITAsCh BOTUIOTHTH HICIO B JKU3Hb U 3a-
CTaBUTh OCTAJBHBIX MOBEPHUTH B Hee. [locTenenHo op-
TaHW3alisg HAYMHACT PAacTH, YBEJIWYMBACTCS INTAT
COTPYJHHUKOB M IpEANpUHUMATENIb TepseT HpPSIMOK
KOHTPOJIb HaJ ACATCIIbHOCTBHIO CBOUX IMOJYMHCHHBIX,
Tpebyercs mpodeccHoHaIsHOE pyKOBOACTBO. Ha man-
HOM JTalle BO3HUKAET IIEPBBIN YNPABICHUECKUN KpH-
3WC WJIN APYTUMH CJIOBaMH - TaK Ha3bIBAEMBIH KPH3HC
JIUJIEpCTBA.

Llenmpanusayus. Ha 3T0M 3Tane opraHu3alloH-
Hasl CTpYKTypa KOMITaHWH CTAHOBHTCS Ooiiee (opma-
HHSOBaHHOﬁ, BBICTpanBacTCsA OpraHu3alfuOHHasA
CTPYKTypa KOMIIAaHHWH, C HPUXOJOM INPOQeCcCHOHATb-
HBIX MEHEIDKEPOB YIIPABICHUE CTAHOBUTCS AUPEKTUB-
HeIM. Ha maHHOM 3Tame mpeopoieBaeTcs KpHU3HC JH-
nepcrBa. Ho B To ke BpeMsl CIMIIKOM JKecTKasi (GpyHK-
LMOHAJIbHAS CTPYKTYpa OPraHU3alK HAYMHACT JaBaTh
n cBoM MuHychl. C NalbHEHIINM paclIMpeHUEM KOM-
MAHUW CTAHOBHUTCSl TPYIHO KOHTPOJHMPOBATh e Jesi-
TEJIFHOCTh Ha BCeX YpOBHsX. Hactymaer HeoOxomm-
MOCTb JIeTIETUPOBAHUS IOJTHOMOYHS, TO €CTh epexoaa
B CIIEAYIOMIYIO a3y pa3BUTHA.

Jlenecuposanue. B nepByro odepens B pacTyluei
OpraHU3aly 3HAYUTEIBHBIMHU ITOJTHOMOYHMSIMH Hafe-
JISIIOT PYKOBOJMTENEH OTHENbHBIX OM3HEC-€AMHULl U
reorpadHUECKUX HampapiIeHuil. B opranusamnmu noss-
JISIFOTCS] HOBBIE, YHUKAJIBHBIC CHCTEMBI MOTHBALIMH pa-
OOTHUKOB, TakHe Kak OOHYCHI U y4acTHe B NPHOBLIH
opranm3auun. CpeaHeMy 3BeHYy MEHEIKEPOB IEIErH-
PYIOT JOCTATOYHO TIOJIHOMOYMH JUISi TPOHUKHOBEHHMS
Ha HOBBIE PBIHKU M Pa3BUTHUS HOBBIX IIPOLYKTOB. Bep-
XyIIKa OpraHU3aliH, OTIABIIAs YacTh CBOMX IOJHO-

MOYHH, COCpEAOTOYHMBAETCS Ha OOmEeM cTparermye-
CKOM pPa3BUTHU, YTO, HECCOMHCHHO, ITIOMOTACT YKPCIIUTH
TTO3UIIMH OPTaHM3AIUH Ha PHIHKE, HO C TEUYCHHEM Bpe-
MEHHU PYKOBOJICTBO TE€PSIET KOHTPOJIb HaJ| pa3poCIIehcs
1 YCIIO>KHMBILEHCS Opranu3anuei. MeHemkepsl Ha Me-
CTax, 3a4acTy, TPATAT OOJIbIIE BPEMEHHU U PECYPCOB
Ha JIOCTIDKEHHUE IIeJIeH CBOEro MoJpa3/eeHus, daxe
€CITH 3TO HJET Bpa3pe3 ¢ OOMMMH MEeSIMH OpTraHu3a-
un. Hactynaer "kpusuc KoHTposs", KOTOpHIN paspe-
[IaeTCs Pa3BUTHUEM MTPOTPAMM KOOPAWHAIIHH.

Koopourayus — Ha 4eTBEpPTOM 3Tare CTUIb BbIC-
IIer0 pPyKOBOJCTBA KOMITAHMHM MEHSETCA Ha COJEH-
CTBUE. YIpaBJICHUE BBINOJHAETCS C MOMOIIBIO LIEH-
TpOB IIaHUpoBaHUM U uMHBectunmil. [lonpaznenenus
Bce damie paboTaloT HE3aBHCHMO IpPYr OT Apyra u
MMPECANIOYNUTAIOT 3aKas3blBaTb YCJIYId Yy BHCHIHUX II0-
cTaBInKOB. Kak ciencTue mo OOIbIITe IPOEKTHI CO-
3at0TCs OTACJIbHBIC OpraHru3allii U BBITIOJIHACTCA I1€-
pexon Ha 3Tant CoTpyIHUYECTBA.

Compyonuyecmeéo — TSATHIA, CaMbIil pa3BUTON
sTanm paboThl opraHusaiyu. KoMmMIaHuu B3auMoOeH-
CTBYIOT Ha YPOBHE COBMECTHOH ITOCTAHOBKH IICJIH.

PazsuBan unen I'pelinepa, Nuxax Anusec - uspa-
WIBCKUNA U MaKeOHCKMH IHcaresb, OJUH U3 3KCIep-
TOB B OOJIACTH TOBBIICHUS YPPEKTUBHOCTH BEICHUS
omsHeca. Mirxak Anusec MpeanooKuI, YT0 JHHAMIKa
OpPTraHU3aIMOHHOTO Pa3BUTHA, MOJOOHO (YHKIUOHHU-
POBaHHUIO OOJIBIIMHCTBA (DHU3UUCCKUX, OHOJOTHUSCKIX
¥ COITMANTBHBIX CHCTEM, HOCUT IIUKIINIECKUAN XapaKTep.
DTy UJIEI0 OH 3AJI0KWI B OCHOBY TE€OPHH >KU3HEHHBIX
nukiIoB opranm3anud. CorjgacHo mozenu Amuseca, B
mpoliecce >KU3HEACATEIbHOCTH OpPraHU3allMi MOXKHO
BBIJICIUT JECATH 3aKOHOMEPHBIX MOCIIEeI0BATEIbHBIX
9TanoB (pucyHok 2). [1]
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Puc. 2 Kpueas sicusnennoeo yukia opeanuzayuu no M.Aouzecy

1. BwixaoswcusaHue - 3Tall CO3IaHMSI OpraHH3a-
nuH. Y OCHOBATelNsl pOAMIach OM3HEC-Hies, OH TOPUT
9HTYy3Ha3MOM. OIacHOCTb, KOTOpask MOXET 3aryOuTh
JIETI0 B caMOM HadaJle, COCTOMT B TOM, 4TO, JKENas pea-
JIM30BaTh CBOIO MJCI0, NMpPEANPUHUMATENb HE J0CTa-
TOYHO CUMTAETCA C PEATBHBIM IOJOXKEHHEM JEl Ha
PBIHKE.

2. Mnaoenuecmeo. Ha maHHoM drtare Komiia-
HUS He 00JIaaeT eIle YeTKOW CTPYKTYpOH U CHCTEMOMN
pacrpezeneHus MoJIHOMOYHH U OTBETCTBEHHOCTH, HO B
3TOT IEPHO/ HAUNHAETCS TPOILIECC OPTraHU3aIMH, TIepe-
X0/ OT YUCTBIX WJAEH K MPaKTHYECKUM JIEHCTBHSM.
Bonbiioe BHUMaHHME yJeNseTcsl pe3yjibraraM HpOM3-
BOJICTBA U YIOBJICTBOPEHHUIO MTOTPEOHOCTE KOHEUHBIX
oTpeOHTENeH.

3. Hemcmeo. Kommanus HauumHaeT paboOTaTh
BCE MTPOIyKTHBHEE, MPOUCXOAUT POCT YPOBHS MPOJAAXK,
IIPEO0JI0JIEBAIOTCS MIEPBBIE NPEMATCTBHS. B KoMIaHuu
J0 CUX TIOp HET HM YETKOH CTPYKTYpHI, HU HOpsIKa
cyOOpaMHAIMK, HU MPONHCAHHBIX (DYHKIIMOHAIBHBIX
obszanHOCTEH. [lepcnexkTuBa pacmmpeHust cepsl ae-
SATIIBHOCTH CTaHOBUTCSA CIIMIIKOM 3aMaHYKMBOM.
Nmenno mosromy U. Annsec onpenenser riIaBHylo op-
raHU3alMOHHYIO 3a/lauy 3TOro Jramna: (pupma J0JDKHA
YETKO OMPEACIUTH I ce0s, UeM OHA HE JI0JKHA 3aHH-
Marbesi. OUpMa Ha 3TOM dTane BHYTPEHHE elle He
CTPYKTYPHUPOBaHA: PEIIAIOT JIFOAU, & HE JOJDKHOCTH.
JIOBOJIBHO TNPOTHBOPEUYMBO, 1O AIU3ECy, BBITISIIUT
poJib ocHoBates-pykoBoauTess. OH IbITaeTcs Jene-
THPOBAaTh BIACTHBIC MTOJHOMOYHMS W OTBETCTBEHHOCTh
COTpPYJHHMKaM OpraHu3alnuy, 00 YyBCTBYET HEBO3-
MOXKHOCTh M HELEJIECO00pPa3sHOCTh COCPENOTauNBAThH
BCE pEIICHHs B CBOMX PYKaX Ha 3TOH CTAJANH Pa3BUTHSI.
OpHako Ha caMoM Jeiie Oe3 riraBbl (PUPMbI HHYETO HE
pemaercs, ¥ B 3TOM BHHa PYKOBOJUTEINS - OH OOUTCS
MOTEPSATh KOHTPOJIb Hal cuTyauuen. [ns pykoBoam-
TeJIsT HAacTYNIaeT BEChbMa OTBETCTBEHHBI MOMEHT B
OTIpENIeNIEeHNH TOT0, KOorjna HeoOXOIMMO MEepeHTH OT

MHTYUTHBHOTO aJMHHUCTPUPOBaHUS K mpodeccuo-
HAJILHOMY YIIPaBJICHUIO.

4.  IOnocmv. B KOMIIaHMW TOSIBISIFOTCSI TIPO-
(beccOHANBHBIE YIIPABICHIBI: HCHOIHUTEIBHOTO IH-
peKTopa, BHLE-NPE3UJCHTa, KOTOpPble HAYMHAIOT Me-
HATH CTPYKTYPY, CHCTEMY MOTHBALMM M KOHTPOJI.
[IpuxonaT HOBBIE PAOOTHHKH, YTO HEU30EIKHO BEACT K
KOH(QUINKTY JIBYX KYJIBTYP: «CTapOro KOCTSIKa» U «HO-
BBIX CIICIUAIICTOBY.

5.  Pacysem. Ha cragum pacuBera opraHusa-
LUl IMEET OTHOCUTEIIBHO YETKYIO CTPYKTYPY, IPOIH-
CaHHbIE (DYHKIIUH, CHCTEMBI OOLIPEHNUS M HaKa3aHUsI.
YcnemHocTh JACATCIBHOCTH OpraHu3anun OLCHUBA-
ercs mo (hakTopam YIOBJIETBOPEHUs] HOTpeOHOCTEH
KJIMEHTOB U JOCTIKEHHUS MOCTaBJICHHBIX menei. Ile-
HUTCS yMEHHE ITpeaABuaeTh Oynymee. Hepenko Ha sToi
CTaJIMN OpraHu3alus OTKPHIBAET HECKOJIBKO JOYEPHHUX
MIPEANPUATHHA, KOTOpBIE OyIyT MPOXOANTH BCE CTAANU
pa3BUTHUS C caMOro Hayana. Teoperudecku "pacuer”
MOJKET AJHUTHCSI OECKOHEYHO TPH YCIOBMM KOJMYE-
CTBEHHOTO M KaueCTBEHHOTO POCTa OpraHU3aluy - 3a
CUCT ITPUTOKA HOBBIX CUJI, CO3AaHUA TOUCPHUX OpraHu-
3alUi 1, TTIAaBHOE, COXPAaHEHUS JyXa MPEeAPHAMYNBO-
CTH.

6. Cmabunuzayus. D10 niepBasi CTaaus crape-
HUsI OpraHn3aliy, KOT1a KOMITaHUsI TIOCTEIEHHO OTXO0-
JUT OT MOJIUTHKHU OBICTPOTrO pa3BUTHS, 3aXBaTa HOBBIX
pbIHKOB. KOMITaHMs HE CTPEMUTCS] K U3SMEHEHUSIM, ye-
Jsist OoJibliee 3HAYEHHE MEXKIMYHOCTHBIM OTHOLIE-
HUSIM B KOJUIEKTHBE, HEXKEITN PUCKaM, CBA3aHHBIM C Be-
nenueM ousHeca. @uHAHCUCTHI B pupMe Tenepb 3HauaT
OoJpiIe, 9eM pa3paboTINKH U CIIEIHATUCTHI TT0 MapKe-
TUHTY. MEXIMYHOCTHBIE OTHOIIEHHS] B OpPraHM3alluu
3aHMMAOT JIIOAEH O0JIblIIe, 4eM IPpoOIeMbl HOBBIX PHC-
KOBaHHBIX TNPEJIOKeHUH M akuuid. OTBETCTBEHHOCTh
PYKOBOJIUTENEH pean3yeTcsl POCTEHIIIMM CTIOCOO0OM -
MOJIIepKAHUEM CTAaTYC-KBO (pUpMBI.
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7.  Apucmoxpamusm. KomnaHus BiajfieeT 3Ha-
YHUTEIbHBIMA (DUHAHCOBBIMH CPEICTBAMH, KOTOpBIC
pacxoaylTcsl Ha YKpeIUIEHHE CYLIeCTBYIOIIEH CH-
CTeMBI KOHTPOJS U 00YyCTpPOHCTBO COOCTBEHHOI mes-
TesbHOCTH. [losiBNIsiIOTCSL  HeErjlacHble  (opMalibHbIE
NpaBuiia, CBSI3aHHBIE B TEPBYIO OYepellb CO CTHIIEM
OBl ¥ TPOYMMH TPATULIUSIMH, KOTOPbIE HE HMEIOT
MPaKTHYECKA HUKAKOTO PallMOHAILHOTO 000CHOBAHHUS,
a CYIIECTBYIOT IIPOCTO B CHIIY TOTO, YTO OHH ecTb. [le-
PEX0J K 9TOMY 3Tally ITOYTH HE3aMETEH, a 3TO BEPHBIN
NpU3HAK HE pocTa, a crapeHus. Bcee Goibine cpencts
UAET He Ha MHHOBAIlMM W pa3BUTHE, a Ha KOHTPOJIb,
cTpaxoBaHue u o0ycTpoiicTBo. UMuIK GUPMBI - KOH-
(bopMu3M B 00paIleHUH, TOBEACHUH, OACKIE. DMOLH-
OHAJIbHBIC BCIIJICCKU COTPYAHUKOB BOCIHPHUHUMAIOTCA
KaK HapylleHue npuinduid. Jlexmapupyercsi TOT ke
YpPOBEHb MPUOBIIH, ke MpU criajie MpoJiak TOBapoB
i ycayr. [ToBBIIAOTCS OTITYCKHBIC IIEHBI, HO Kaye-
CTBO IIPU 9TOM MOXET Aaxe cHikaTbes. Craperomas
opranusanusd, Kak BUJIMM, CHOBA BIIaJa€T B MJIAJICHYC-
CKyl0 0€30TBETCTBEHHOCTh. PaHpIlle -IIOTOMY, 4TO
(bupMBI erle o CyTH He ObLIO, Teneph - MOTOMY, YTO
OHa eCTh U CIIOBHO OBbIIa BCerza u mpedyaeT BOBEKH.

8.  Panmas oiopoxpamuzayusi. OpraHuzanus
MIOCTEIEHHO ITOTPY)KaeTcs B PSI CIIOKHBIX U IOPOH He-
pa3peIiMMbIX CTPYKTYPHBIX KOH(IIMKTOB, KOTOpBIE
NbITACTCA PEHINTDH, YBOJIbHAA moaeﬁ, HO HC MCHAA
cTpyKTypy. [loCTeleHHO BHYTPEHHsS BOJIOKHTa BCE
CHJIbHEE OTAANISET KOMITAHUIO OT YJOBJIETBOPEHUSI I10-
TpeOHOCTell KOHeuHOoro ToTpeburTens. Pabora ¢
PBIHKOM, C TIOTpeOHUTENEM yllIa Ha 3aJHAHN TIJIaH.

9. Hosouan 6wopokpamuzayusi. Kommanus
TIOJTHOCTBIO COCPEN0OTOUNBAETCS Ha ceOe, Ha BHYTPEH-
HUX Hepa3pelnMbIX MpobiieMax, MBITasch COOIMIOCTH
BCE MPOLIEAYPHL, TPOLIECCH U IPEMUCAHNS B HACKIC,
YTO 3TO MOMOKET B UX PCUHICHUH. Hert ckionHoctu K
MTOBBIIEHUIO (P (EKTHBHOCTH, M3MEHEHUSIM, HET OpH-
eHTalMu Ha noTpeOHocTH KiueHra. [loanepsxuBaercs
IPOMO3/IKasi U CJIOKHAs CUCTEMa KOHTPOJISl Hall TEKY-
el eI TeNIbHOCTBI0, KOTopast TpeOyeT 0T pabOTHUKOB
coOroeHusI Habopa MpaBWI W MPOILEAYp, HO HE 3¢-
(eKTHBHOTO TpyHa.

10. Cmepmsb. CMepTh OpraHu3allii, OPHEHTHU-
POBaHHOI Ha KJIMEHTa, MPOHMCXOIUT Cpas3y e IOcie
TOTO, KaK KIMEHThI MacCOBO MEPECTAIOT MOJIb30BATHCS
yciyraMd KoMnanud. Ecim ske 3TOro He MPOMCXOIUT
[0 TPUYMHE TOTO, YTO OPraHU3alys MPEIOCTaBISCT
MOHOIIOJILHBIN MMPOAYKT WU MOJACPKUBACTCA T'OCYy-
JIapCTBOM, TO €€ CMEPTh MOXXET OBITh OTCpPOYCHa BO
BpeMeHH. [2]

Ha npaktuke Teopust Aquseca AaeT BeECbMa OILLY-
TUMBIE PE3YIbTATHI.

Bo-niepBbIX, OHa TO3BOJISET IPOTHO3UPOBATH Pa3-
BUTHE COOBITHII 1 BOSHUKHOBEHHE KPUTHYECKUX CHUTY-
aluii, a 3HA4YUT, aeT BO3MOXKHOCTH IOJTOTOBUTHCA K
HHUM HaUISKAIIM 00pa3oM.

BO-BTOpI)IX, 9Ta MOJCJIb JOBOJIBHO JACTAJIBHO OITH-
CBIBAaeT TO, YTO IPOMCXOUT BHYTPU OPTaHU3AINH, TEM
caMbIM OOHapy)XHBasi 3aKOHOMEpPHBIE, €CTECTBEHHBIE
SIBJIGHUS M OTKJIOHEHHS, IATOJIOTHH, YTO IOMOT'aeT Me-
HEJDKEpPY COCPEAOTOUNTHCS HA PEUICHWH pPEeasTbHBIX
po0JieM, a He TPaTUTh BITYCTYIO YCHIIHMS Ha «BPEMEH-
Hble TPYJHOCTH», HApyIlas eCTECTBEHHBIH X0/ Belen

WM K€ BO3JIarasg Ha OpraHM3aIlMI0 HEeTIOCHWIbHBIE 3a-
Jlaud, HE COOTBETCTBYIOIIUE €€ BO3PACTy M YPOBHIO
pa3BUTHSL.

Ha Bompoc o nmpumennmoctu Teopun . Ammseca
v JL.T'peliHepa k ycrnoBusiM coBpeMeHHoro Kazax-
CTaHa HEJb3sS OTBETHTh OJHO3HAYHO, IOCKOJBKY KO
MHOTUM Ka3aXCTaHCKHM OPraHU3aLUsIM HEPUMEHUMBI
UCXOJHBbIE TIOCBUIKM 3TOU TeopuH. Tak, Teopus Kus-
HEHHBIX LIUKJIOB HUYETO HE TOBOPUT O TOCYHNAPCTBEH-
HBIX INPEINpHUATUIX, KOTOpbIX B Kazaxcrane MHoOro, u
y KOTOPBIX HET NEPCOHU(UIIMPOBAHHOTO CO3/1aTEIIS.

OpHOW M3 XapaKTEPUCTHK Ka3aXCTaHCKOTO OW3-
Heca B Halle BpeMsl SIBJISIETCS O4YeHb HU3Kasi CTaOWIIb-
HOCTh M OJIM3KME TOPH30HTHI IUTaHMpOBaHWs. Eciu
CIPOCHUTBH Y JIIOOOTO Ka3aXCTaHCKOIO IpeapHuHUMAa-
TeJIsl, BIAJENbIa MaJOro WM CPEIHEro Ou3Heca O ero
OM3Hec-TuIaHax, cKopee BCero, oH OyaeT rOBOPHUTH O
Mecsax, MOXKeT OBITh O ToJie MM ABYX. Eciu 3amath
TOT K€ CaMbIil BOIIPOC KaKOMY-HHOYIb IpeIIPpHHUMA-
Tenmo B EBpore, peus moiijer o ropasno OosblieM
cpoke. O 4eM MBI ¥ YUTaEM BO MHOTHX y4eOHHMKAX I10
MEHEPKMEHTY, U 3TO HE COOTBETCTBYET HAILEH NeH-
CTBHUTENFHOCTU. Y HAC HET TAKOTO YPOBHS CTAOMJIBHO-
CTH U IPOTHO3UPYEMOCTH. Y HAC 0 CUX ITOP TaKOE BbI-
COKO€ KOJIMYECTBO PETYISAPHBIX M3MEHEHHH, KOTOpOe
BO MHOIO pa3 MPEBBIIAET KOJUYECTBO M3MEHEHUH B
3armagHoM OM3HecCe U 3amaJHBIX KOPIOpPaIHsX.

MHoTHe Ka3axCcTaHCKHEe OM3HECMEHBI CMOTPSAT Ha
3amaj, I7ie O4eHb BhICOKas aIMUHUCTpAaTHBHAs (QyHK-
LUsl, IOTOMY YTO XOTST POBHSTBHCS HA YCIEIIHBIE 3a-
naaHele koMmnaHuu. PazymHoe kenanue. Bee meno B
TOM, 9TO MBI IJIs TOTO, YTOOBI IEPEHUMATh OIIBIT, CMOT-
pUM Ha caMble yCIIENIHbIE KOMIaHUM Ha 3amane. Ca-
MBI€ YCIICIIHBIE KOMIIAHUU - ATO Yallle BCETO KOMIIa-
HUU, KOTOPBIE HAXOIATCSA B CTaJUM IOHOCTU MIIH pac-
nBeta. COOTBETCTBEHHO, OPHUEHTHPOM  CIIy)KaT
KOMIIaHWH, B KOTOPBIX aIMHHUCTPHUPOBAHUIO YIEIS-
ercst 60JIbIIOE BHUMAHHKE - TIPUCYTCTBYET BBICOKAs CH-
CTEeMHOCTH (OTJIaKCHHBIE TpaBMJIa U MpoIexypsl). Ta-
KMM 00pa3oM, MBI IBITAEMCSl Y HUX NEPEHSTh TO, YTO
HaM eIle paHo BHeapATs. B Kazaxcrane He Tak MHOTO
KOMIIAHHUH, HaXOAAIIUXCS B CTaJud pacliBeTa, a Ha
HayYalbHBIX CTaJUSAX Pa3BUTHUSI KOMIIAHUM TOBBIIICHHUE
CHCTEMHOCTH, MOKET IPHHECTU Pa3pyLIUTEIbHBIE MO~
CJIe/ICTBHS, yOuBas 1yx koMmnanuu. [Tosromy B Hamrei
CTpaHE C €€ MOJIOJBIM OHM3HECOM MHOTHE IOTBITKH
BHE/IDUTH 3amajHble best practices 3aKaHUMBAIOTCS
pazouapoBaHueM U norepeit pecypcon. Ho 310 He 3Ha-
YHT, YTO OHH HETIPUMEHHUMBI. JTO 3HAYUT, YTO 3TOT Ca-
MBIH 3apyO€XHBIH OIBIT HY)XHO IOJCTPauBaTh MO
KOMIIAHMU Hallleld CTPaHBbI.

WHTepecHbIM NpencTaBiIseTcs U TO, YTO JIOAU B
Kazaxcrane B npuHUMIIE HE IPUBBIKIIN BBIPAXKATh CBOE
MHEHHUE U ICNUTHCS UIECSIMH, 10 CUX TIOP JIIOJH 00STCS
HayalbCTBA, OCHOBHBIM MOTHBOM pPabOTBI CUUTAIOT
CTpax, a KOMIIAHUU BCE eIé O4YeHb HepapXu4Hbl. bus-
Hec B KazaxcTaHe HaXoAMTCS B NMEPEXOIHOM COCTOS-
HUU, B TPAH3UTE MEXKIY CTAPBIMU 1 HOBBIMH MOJIENIAMU
noBeneHus". Kasaxcran kak M Bce CTpaHbl OBIBIIETO
CoBeTCcKOro cor03a 09eHb JOIr0e BpeMs ObLI MO ANK-
TaTOPCKUM PEKUMOM.
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[TpucyrcTBHE TOCyapcTBa B SKOHOMHUKE CTPaHbI
JOJDKHO OBITh OTPAaHMYEHHO, TTOCKOJIBKY MpPW 3HAYH-
TEJILHOM BMELIaTeJIbCTBE FOCYIapCTBa JIFOAU OyIIyT Te-
PSTH NPENNPUHUMATENBCKUN AyX. DTO MPEACTABISIET
COLMAIIBHYIO ONAcHOCTb. JTO BPEIHO IS OOIIecTBa.
l'ocynapcTBo He JOJDKHO CHIIBHO TPHCYTCTBOBATH B
XKHU3HM Om3Heca. EMy Hy)XHO BMEIIMBATHCS B pETYIH-
pOBaHHME TaKUX CEKTOPOB, Kak MHIIEBas OTpacib,
9YTOOBI KOHTPOJIMPOBATH KA4ECTBO IMPOJYKTOB, & TAKXKE
B CO3JlaHNE KOHKYPEHTHOH cpeibl, n30aBisist OT MOHO-
moJmi. [3]

[IpaBUTENBCTBO JOKHO CHIDKATh PETYIHUPOBaA-
HUe U OropokpaTHio. FIMEHHO 3TO cO37aeT KOppYIIIH-
OHHYIO cpeny. HeoOXoanMo M3MEHHTH 3Ty CHUCTEMY.
3T0 OCHOBHASI IPUYMHA KOPPYILIUH.

Bropokpatust ¥ W3NUIIHEE PETYINPOBaHHE Me-
mIaloT OW3HEc-CHCTeMEe HOPMaJbHO (QYHKIMOHHPO-
BaTh. 1 KOTa OHA MI0X0 paboTaeT, 3TO MEMIAeT Mpe-
npuHUMaTesiM. [103ToMy OHM BBIHYXICHBI 1aBaTh
B3sTKH. Koppymiusa — 310 ¢rnocod 3acTaBuTh HeyHK-
LMOHHUPYIOIIYIO CUCTEMY Kak-To padotaTh. Eciu ke ee
OTJIAJIUTh CPa3y U CHU3UTH OIOPOKPATHIO, TO MECTa JIst
KOppYIIINH He Oy/eT.

Koppymuus - camas OCHOBHasi Bellb, KOTOPOH
CTOUT yAenuTh BHUMaHue. Korga naxke mronu B mpaBu-
TeIbCTBE KOPPYMIHUPOBAHBI, KTO €0 3aimMércsa? Kop-
pynuusi camasi Oosbiasi npobnema KazaxcraHa.
OcranpHOE 110 CPaBHEHMIO C HEH OYEHb JIETKO pela-
eMo.

B gem xe coctout neHHocTs Teopun M. Anuzeca
u JI.I'peiinepa ans kazaxcraHCcKuX opranuzanuii? Kak
mo0ast ipyrast IPOAYKTUBHAS TEOPHUs, OHA XapaKTepH-
3yeTcst IByMsl KOMITOHEHTaMH: OOBSICHSIONIEH 1 npes-
ckazymome. s paboThl ¢ Ka3aXCTAaHCKUMHU OpPTaHH-
3anusaMu BakHBI 00e. TlepBas crocoOcTByeT BO30YXK-
JICHUIO YyBCTBA JIOBEPUS KaK K caMOM TEOpPHH, TaK U K
UCIIONIB3YIOIIEMY €€ KOHCYNbTaHTy. Bropas 3actas-
JsieT o0paTuTh BHUMaHHE HAa T€ MOMEHTBI, KOTOpbIE

OOBIYHO HE paccMaTpUBaIOTCS PYKOBOJICTBOM HAalIMX
KOMITaHUH Kak KiroueBble. Hanpumep, He0OX01MMOCTh
WIH TIPEXEBPEMEHHOCTD BBEACHUS B KOMIIAHUH PETy-
JSIPHOTO MEHEIPKMEHTA.

Takum 00pa3oMm, MOJENHM >XHU3HEHHBIX LHKIOB
MO3BOJISIOT MTPOAHATM3UPOBATH HE TOJIHFKO BO3MOKHBIE
CIICHapHH Pa3BUTHS OPTaHMU3AIMHM B IIEJIOM, HO U Tep-
CIICKTUBHOCTD IMPUBJICUCHUSA TCX WU UHBIX MCHCIXKE-
poB st paboTel B KommaHuH. Kpome Toro, Teopust
JKU3HEHHBIX I[UKJIOB 1a€T BO3MOYKHOCTb, B OTJINYME OT
MHOTHX JPYTHX MOJIENIeH, YBUICTh AMHAMUKY OpPTaHH-
3aIiH, @ HE pacCMaTpHUBaTh €€ KaK CTaTHYHOE 00pa3o-
BaHue. [IpeacraBnenue o AMHAMHKE OPraHU3AIMH 1103-
BOJISICT, B YaCTHOCTH, C/IeJIaTh BBIBOJ] O CBOEBPEMEHHO-
CTH TCX WJIN UHBIX YIIPABJICHYCCKUX pemeHI/Iﬁ.

[TpexxneBpeMeHHOE BHEAPEHHE PErySIPHOIO Me-
HE/DKMEHTA - THIIMYHAs OTMOKa MHOTHUX HOBBIX Ka3ax-
CTaHCKMX KOMIIAHWH, BeIyIIast K UX paHHeH Olopokpa-
TH3aLNH.

Teopml JKHU3HCHHBIX IMUKJIOB MOXCT IIOMOYb KakK
MEHePKepaM-TIpaKTHKaM, TaK W KOHCYJIbTaHTaM II0
YIIpaBJICHUIO U OpraHru3alfluOHHOMY pPasBUTHIO B IIPO-
eKTHPOBAaHWN W JWArHOCTHKE OPraHW3alnii, a TaKkKe
IIPU pean3aliy MPOeKTOB OPraHU3alUOHHBIX U3MEHe-
HUH.
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In the middle of the 6th century, the Assyrian holly fathers arrived in Georgia and began to work, at the end
of the 6th and beginning of the 7th centuries they actively operated in Georgia. If we compare the state in which
the Georgian Church was at the time of the arrival of the Assyrian Fathers with that in which it was at the end of
their activity, then we can be sure that they fought against the Monophysite trend and defeated it. Indeed, in the
30-40s of the 6th century, as scientists say, Monophysitism raged among us, in the 70s-90s of the same century
and at the beginning of the 7th century Georgia was completely Chalcedonian, which is the result of the merit of

the Assyrian fathers, along with political reasons.

In what years the Assyrian fathers came to Georgia, what was the religious direction of the Georgian Church
at that time, and what was the situation at the end of their activity - this is the subject of our discussion.

Keywords: Church, Assyrian fathers, Christianity, Georgia

The Assyrian fathers came to Georgia during the
reign of King Farsman and Catholicos Yevlav. The Life
of the Saints writes that the Reverend Father loane of
Zedazeni and his twelve disciples “were gladly re-
ceived by the Georgian people by King Farsman (542-
557) and Catholic Archbishop Yevlav of Kartli (533-
544). The chronicle informs us that the Holy Fathers of
Cappadocia addressed the audience in the Georgian
language "... loane of Zedazeni was executed approxi-
mately between 557-60 years, during the time of Ma-
karios Catholicos of Kartli (553-559)". Russian church
historiography, relying on Georgian chronicles, be-
lieves that the Assyrian fathers arrived in Georgia in the
540s. This is the time when Persian rule in Kartli
reaches its full strength. “In 542, Khosro came to Kartli
with a huge army and suddenly moved from there to
Egris, thus violating the “eternal truce”.

This is the era when the Persians were forced to
abandon the spread of Mazdeanism in Transcaucasia
and instead became the patrons of Monophysite Chris-
tianity, church writings were attributed to them, preach-
ing Monophysite ideas and the need for an inextricable
connection with Persia. To this end, the agents of the
king of Persia made up legends that Christianity was
introduced into Armenia, Kartli and Albania by one
person allegedly connected with Persia. The Monoph-
ysites mercilessly slandered the writings of the dyophy-
sites, that is, the Chalcedonists... The Persian govern-
ment also used other means to strengthen this ideologi-
cal connection. They wanted, for example, to unite the
churches of Armenia, Kartli and Albania, so that it
would be easier for Persian officials to manage them.
Ivane Javakhishvili considers the date of arrival of the
Assyrian fathers in Georgia to be the 540s. "... the As-
syrian fathers were not supposed to come all together
and at the same time, but for the first time David of

Garedji travelled, then loane of Zedazeni with his dis-
ciples - in the middle of the 6th century. It seems that
Anton of Martkofi appeared on his own around the
same time, ..."

“The date of the arrival of Ioane of Zedazeni and
his disciples is 540 BC". Received this date is based on
the years 521-596 of the reign of Svimon the Mesvete
and on the reign of Farsman. M. Brose agrees with
Ivane Javakhishvili. According to T. Jordania," the ap-
prenticeship and settlement of loane of Zedazeni in
Georgia took place in 541-557, when the Monophysite
Armenians raged in Georgia. The Church was in a dan-
gerous position for the Georgians, and this circum-
stance, in my opinion, prompted the Assyrian fathers to
bring themselves sacrifice and go to defend our country
from heretics...". According to the "Life of Kartli": "...
four hundred and twenty years later, the holy father Ar-
seniy Catholicos of Kartli was interrogated and investi-
gated ..." According to K. Kekelidze, he professed Ca-
tholicism in 955-980. If you subtract 420 years from his
date of birth, then you really get 540 years. K. Kekeli-
dze writes that "according to today's estimates, he came
to us in the forties..."

"Life of Kartli" writes "Catholicos died an old
man, and the same Farsman king appointed Saba", "
from the Mesopotamia came loane called Zedazeni, the
Enlightener of Kartli, the builder of churches, who
worked many miracles, he and his disciples... , Anton
from Martkopi, Ise from Tsilkani, Tate from Stef-
antsmida, Shio from Mgvime, Isidore from Samtave,
Abibos from Nekresi, Michael from Ulumbo, Piros
from Breti and Elia Deacon".

According to the ‘Life of Kartli’, the arrival of the
Assyrian fathers in Georgia almost coincides with the
new rule introduced in the Georgian Church, Catholics
were no longer brought from Greece, but Georgians
were elected on the spot. Permission to introduce this
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new rule was allegedly given to Emperor Justinian
(527-565), but Justinian had no right to Kartli because
the Persians ruled there. It seems that the Persian au-
thorities forbade the visit of the Greek bishop to Kartli,
but did not interfere with the election of the Georgian
Catholicos. This practice was accepted and not recog-
nized by the Byzantine royal court, because the auto-
cephalous Georgian Church was much more acceptable
to him than the abolition or the very restriction of the
autocephaly of the Georgian Church and the subordina-
tion of its pro-Persian orientation (Eastern Armenian)
Church. The ban on the arrival of the Catholicos from
Greece still meant the separation of the Georgian
Church from the Greco-Roman. The purpose of the
united meetings of the Transcaucasian churches, which
were repeatedly held in 506-532, was the religious and
hierarchical subordination of the Georgian church to
the pro-Persian Catholicos Dvini. The strengthening of
Monophysitism was followed by persecution of
dyophysitism in Kartli. Shortly thereafter, in the 540s,
the Assyrian Fathers arrived. From the point of view of
Ivane Javakhishvili, according to the writings of an-
cient Georgian authors, the goal of the Assyrian fathers
“...was to strengthen Eastern Georgia with “faith and
truth”, i.e. They came to strengthen Orthodoxy.

"In IX-XI1 centuries for Georgian writers, the only
"true faith" was Chalcedonianism, and when they say
that the Assyrian fathers prayed for the strengthening
of the "true faith", it means that they fought for the vic-
tory of Chalcedonism, so their “cleansing the soule"
must mean also the fight against Monophysitism. Ivane
Javakhishvili concludes: "... the Assyrian fathers, who
came under the leadership of loane of Zedazeni, were
not only Monophysites, but also constant enemies of
the Monophysites. " Almost all researchers admit that
Monophysitism won in Kartli in the first half of the VI
century. Does this mean that Chalcedonism in Georgia
at that time completely disappeared? No, not only part
of the population was Chalcedonian, but the bishops
themselves and a significant number of bishoprics were
Chalcedonian. "... The Chalcedonians were not de-
feated by the victory of Monophysitism in Georgia, as
we were sure, 9 bishops were not present at this meet-
ing ", they did not sign the protocols. Undoubtedly,
their actions and struggle would not have stopped even
after that. In an anonymous letter from ending of the
7th century ... it is mentioned that the Monophysites
who returned to Armenia from Byzantium in 574 asked
the Georgians and Albanians to accept Chalcedonism
with them, but both Albanians and Georgians refused.
This circumstance is already a harbinger of change in
Georgia.”

“...by 574, the forces of Monophysitism in Geor-
gia seem to have already been shaken, and Chal-
cedonism has already won sympathy in Georgian
church circles. The fact of the work of the Assyrian Fa-
thers makes it easier for us to understand this victory of
Chalcedonism in Georgia. Just as the Assyrian monks
left their homeland to preach their Chalcedonian faith
and came to preach in Albania, the same thing hap-
pened in Georgia and the Assyrian fathers came. The
internal religious struggle, the energetic work of the
Assyrian fathers and the strong influence of a political

orientation that clearly veered towards Byzantium, al-
lowed Chalcedonism to triumph over Monophysitism
in Georgia. Not if in 574, but even earlier, immediately
after the arrival of the Assyrian fathers in Georgia, in
particular, at the beginning of the second half of the 6th
century, disagreements arose between the Georgian and
Armenian churches, the Armenian Church became the
leading church in Transcaucasia at the request of Iran,
which had influence on the Georgian and Albanian
churches from a certain point of view, therefore, disa-
greement with the Armenian Church also meant oppo-
sition to Iran. "... the first signs of discord appeared at
the beginning of the second half of the 6th century,
when the Armenian Church recognized the supremacy
of Iran, and the left trend of Monophysitism in the local
community of Dvini declared Evlitianism as their offi-
cial religion. The churches of Kartli and Albania did not
support the definitions of the Dvina Council, did not
condemn the Council of Chalcedon At the end of the
60s of the 6th century, the Iranian Empire again tried to
unite a single Monophysite camp against Byzantium in
Transcaucasia ... ” was founded in 551 in Dvin, during
the time of Catholicos Nerse Mijin. In 551 the Georgian
Church did not agree with the Council of Chalcedon
demanded of it, but did not take a firm anti-Monophy-
site position, instead, according to Arseny of Safari, the
Georgian Church completely severed its hierarchical
connection with the Armenian Church in 551, because,
in turn, the Armenian Church severed its hierarchical
connection with the Greek Church. If we look at the sit-
uation that has developed in the Georgian Church, we
will see that by the time the Assyrian Fathers came to
Georgia in the 540s, Monophysitism had certain posi-
tions in us, ten years later, thanks to the activities of the
Assyrian Father, the positions of Chalcedonism in us
are stronger than monophysitism, which appeared at the
council in 551. 20 year later, in 574, Chalcedonism was
victorious in the Georgian Church. Thanks to the ef-
forts of the Assyrian Fathers for 30 years, they managed
not only to achieve the complete victory of Chal-
cedonism, but, no less important, the victory of Chal-
cedonism created a theoretical basis for the mutual sep-
aration of the Georgians and the Armenian Churches,
and the Armenian Church tried to spread its language
and culture throughout the Iranian Transcaucasus,
thanks to which the Assyrian fathers with their labour
strengthened the national basis of Georgian culture and
avoided the obvious threat of national-cultural degen-
eration.

“On the nationality of the Assyrian fathers, D.
Bakradze said: “Now in our literature there is an opin-
ion that ten or thirteen fathers were Georgians by kin-
ship. In our opinion, this opinion is not unfounded. As
proof of this, on the one hand, he cites the opinion that
"in ancient times, Georgian hermits and translators
worked in Antioch and its environs for the benefit of
their estate” - on the other hand, that the Assyrian fa-
thers "whether they come to Georgia or not, they say in
Georgian, serve and preach in Georgian The Georgian
people themselves..." Perhaps the Assyrian fathers
were not Georgians, they was speaking Georgian, wor-
ship, bringing the Georgian language to the fore and
paying special attention to it should have been caused
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not by national, but by religious opinion. The fact is that
already at that time, i.e. In the middle of the VI century,
the Greek language was banned in the Persian Empire,
it could not be used during the liturgy and sacred ser-
vices, like the language of Chalcedon. Back in the 5th
century, the Greek language was strictly forbidden - as
Moses of Khoreni writes. It is known that in the 6th
century in the Persian Empire the languages allowed for
worship by Christians were Armenian and Assyrian. A
century earlier, Persia had demanded that the Armeni-
ans adopt Assyrian worship instead of Greek. Books in
Greek were burned, speaking Greek was forbidden.
This was before the introduction of the Armenian al-
phabet - before 405. After the introduction of the Ar-
menian alphabet, Persia banned translations from
Greek and the use of Greek books. At that time, ser-
vices in Armenian and Assyrian were allowed, while
those in Greek were prohibited. In the 6th century, dur-
ing the conquest of Georgia by the Persians, Greek-lan-
guage services and translations from Greek were
banned, as in other parts of the empire. At first, Geor-
gian-language worship was not prohibited, but after the
majority of Georgians became confessors of the Chal-
cedonian religion, persecution of the Georgian lan-
guage began, since Georgian and Greek would be con-
sidered Chalcedonian languages, and Armenian and
Assyrian languages as Monophysite languages. Mutual
friendship and love of Georgians and Greeks were not
unknown to the Persians of those centuries. From the
martyrdom of St. Razhden, it is clear that the Georgians
were persecuted as friends of the Greeks. The Georgian
language was persecuted as a carrier language of Chal-
cedonism, just like Greek. That is why the Assyrian Fa-
thers pay special attention to the Georgian language.
For them, the Georgian language is an instrument of
Chalcedonism. This weapon is especially useful.
Dyophysitism was quite strong and influential in Arme-
nia, but Monophysitism was stronger and therefore be-
came a national faith. In Georgia, from the middle of
the 6th century, the situation was the opposite. In our
country, although Monophysitism was strong and sup-
ported by Persia itself, dyophysitism gained strength
and became a national belief. For this reason, the pop-
ulation living in Georgia, who were Monophysite in
faith, but Georgian in nationality, considered them-
selves non-Georgian, i.e. Church of Chalcedon, and Ar-
menian, i.e. monophysite church. Georgian by nation-
ality, but monophysite by religion, after the influence
of Persia on Kartli decreased, in order to protect their
faith, the population studied the Armenian language,
shared the Armenian church culture, defended the po-
sitions of the Armenian language in their church, rec-
ognized Armenian as the language of worship. This
was the reason for the speech of the Armenian-speaking
Georgian population of Tsurtavi against the language
reform of Kirion. The inhabitants of Tsurtavi, did not
receive with great joy one of the Syrian fathers, David
of Garedji. The local leader Bubakar even promised to
kill him. About the church Armenian language of the
local population in the life of David of Garedji left a
trace. David's goal was to chalcedony the local Geor-
gians, which was generally not achieved. This is indi-

cated by the introduction of the Georgian church lan-
guage by Kirion in these areas at the beginning of the
Tth century. Year 614 After the Persian Council, the
Christians of the Persian Empire were ordered to sub-
mit to the Armenian Church, that is, to accept Monoph-
ysitism. Georgia and its royal court, obviously, would
have been forced to obey this command of the empire,
to recognize the Armenian faith - monophysitism. For
this reason, the king of Kartli, i.e. the leader Stefanoz,
must have been a Monophysite, which we seem to have
a hint of in the life of Shio the Mgvime Stephanoz "left
the Greeks and joined the Persians". He "was unfaithful
and did not fear God", "did not want to retreat from the
Persians”, Hercules, the Greek Caesar, deprived him of
royal power. Therefore, it is not surprising that such an
unfaithful king is not afraid of the monks of Mghvime
and does not come into conflict with him. It can be seen
that even with the greatest strengthening of the Per-
sians, when at the beginning of the 7th century Persia
successfully attacked Byzantium, conquered its lands
and even took Jerusalem, the monasteries founded by
the Assyrian fathers still remain centers of Chal-
cedonism, and even the non-Chalcedonian commander-
in-chief feels his power. K. Kekelidze believes that the
Assyrian Fathers carried out their activities through
monasteries - “there is no evidence that before the arri-
val of the so-called thirteen fathers there were monas-
teries in the true sense of the word. Monasteries were
founded among us for the first time by the named fa-
thers ... ”According to the testimony of the old writer
Vasily Vachesdze, writes K. Kekelidze, “ thirteen As-
syrian fathers showed so many feats and miracles that
if they had a place among the Greeks, they would
hardly have written books for the account", i.e. they
wrote about it, but no one in our country took care of
this because "the relatives of the Georgians are simple".
Strengthening the faith was the main merit of the As-
syrian fathers. The nun Macrine, who generally ex-
presses the point of view of the Church, writes that the
Assyrian fathers "confirmed and renewed the faith
preached by Nino."

The restoration of the faith preached by Nino was
the main merit of the Syrian fathers. Therefore, on the
opinion of lv. Javakhishvili, according to which the As-
syrian fathers had to be dyophysites, and it was to
strengthen the position of the Chalcedonites (dyophy-
sites) that they had to go to Georgia, which became the
scene of sharp religious contradictions. In this case, the
sharp turn of the Georgian Church towards dyophysit-
ism at the end of the 7th century can be presented as a
completely natural result of their activities.

True, the dominance of Monophysitism left its
mark on the Georgian Church for several decades dur-
ing the 6th century and at the beginning of the 7th cen-
tury, but thanks to the strength and stability of the Geor-
gian people as a whole, heresy did not succeed in Geor-
gia, which Georgian scholars proudly noted. “It should
be said that in the development of the religious history
of the Georgian people from the 8th century onwards,
and even more so in the 10th-11th centuries, strict com-
rade Orthodoxy prevailed. In this age, doctrines were
established and legitimized, which were considered
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certain inevitable truths about the past of this issue. Ac-
cording to this provision, if in another place Christian-
ity was repeatedly struck by heresies, and this or that
heresy more than once prevailed, not from one place,
but in Georgia, the people of Georgia preserved the
preaching and teaching received from the first as un-
changing and serene. Ancient Georgian scholars did not
hide or colour the state of the church in the specified
period, for example, George the Less, who in his work
quotes the words of George of Mtatsminda, referring to
the power of the Monophysite heresy, that is, the Ar-
menian Church, over the Georgian Church in certain
periods of the 6th and 7th centuries. According to him,
"from the very beginning we had the Holy Scriptures
and faith, which were true and correct,” which were
later violated by the intensification of the Monophysite
heresy in Kartli, and sacred books correctly translated
from the Greek language in the 4th-5th centuries were
translated or corrected from Armenian in the 6th-7th
centuries.

The merit of the Assyrian Fathers was that they
averted a great danger for the Georgian Church from
the recognition of Monophysitism, or, as it was called
at that time, the recognition of the Armenian faith.
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Emergency medical care in the modern world is perceived as one of the main factors for providing quality
medical care to the population. The fight against the COVID-19 pandemic in the last year has confirmed its out-

standing role in healthcare.

The article presents research in the field of emergency medicine regarding patients who sought an Emergency
Medical Care Center (EMCC). The aim is to conduct a study of the patients who passed through the EMCC, their
health status, age, whether they used emergency services and other times. The scientific research was carried out
through a direct survey with 100 patients who underwent EMCC.

AHoTanus

CremrHara MEJUIIMHCKA [TOMOII B ChBPEMEHHHSAT CBST C€ BB3IPHEMa KaTo eIMH OT OCHOBHHUTE (pakTOpH 32
MPeA0CTaBsHE Ha KaueCTBeHa MEIMIIMHCKA TOMOIIL Ha HaceneHneTo. bopbara ¢ nanaemusita or COVID-19 B mo-
clleTHaTa TOIMHA OTBBPAN HeiHATa H3KITIOYUTENHA POJIS B 3/IpaBEONa3BaHETo.

CrarusiTa TIpelcTaBsi M3cjieJBaHe B 00JlacTTa Ha CIICIIHATa MEAWIMHA OTHOCHO MAalMEHTHTE NOTHPCUIIN
LlenTsp 3a cnemHa MeauunHcka nomont (LICMIT). LenTta e na ce HanpaBu NpOyYBaHEe Ha MALMESHTUTE IPEMHHAIH
nipe3 LICMII, texHust 31paBeH cTaTyc, Bb3pacT, MOJI3BaJIM JIM ca YCIYTUTE Ha CIelIHa oMol U Ipyr mbT. Hayy-
HOTO HM3CJIE/IBaHE € PeaTH3HpaHo Upe3 MPSIKO aHKeTHO npoydBane c¢bel00 marmentn npemunann npe3 LICMIL.

Keywords: emergency, patient, medical professionals, Emergency Medical Care Center.
KarouoBn AYMH: CIICIIHA IMOMOI, MAaOUCHT, MECAUITNHCKN CIICIIUAIINCTH, HeHT'bp 3a CIi€IlHa MCOUIITMHCKA

IIOMOIII.

BnBenenne

IIpeamer Ha AEMHOCT Ha CHEIIHATA IOMOL] ca:

- OKa3BaHE Ha CIICIIHA MEIUIIMHCKA ITIOMOIIL Ha XO-
paTa B TCXHUTC JOMOBEC, HA MACTO HpH l'[pOI/I3I_HeCTBI/Ie
U TPAHCIIOPTUPAHETO MM 32 XOCIIATAIIN3AIINS,;

- IPEIOCTaBSIHE HA CIIEI[UAJICH CIIeNIEH TPAHCIIOPT
Ha TAaOWEHTH W JOHOPHW; OpPraHd W KPbBB; KPHBHU
CBhCTaBKH U amapaTypa, KaKTo U PEeIyOIMKaHCKH KOH-
CYATAHTH 3a OKa3BaHe Ha CIIeNIHa MEAUIIHHCKA TOMOII]
Y MHOTO JIPYTH;

- OTMa3BaHe Ha 3[IPABETO Ha XOparTa KaTo IS0,

CrienrHATe MEAUIIMHCKH CIICIHANNCTH TPSAOBa Aa
I/I3B"I)pI_HBaT TOYHO }Z[I/IaFHOCTI/IL[I/IpaHe Ha pa3J'H/I‘IHI/I 3a-
OonsiBaHUS M Ia TIpEIIpHeMaT pazIndHi MaHHITyJa-
LMY ¥ IEWHOCTH 32 UHTEH3UBHO JIUEHUE U CTAOUIN3H-
paHe Ha MalueHTUTe.

CerinacHo maHHm Ha MexayHaponHaTa (enepa-
LU TI0 CIlelHa Mmeauiria: ,,CrelrHa MeIuiinHa € Me-
JUIIMHCKA CIICITHATHOCT - MpaKTHYecka 001acT, OCHO-
BaBallla CC Ha 3HAHUSA M YMCHHS, HCOOXOIUMH 32
MPEIOTBPATIABAHETO, TUATHOCTHIIMPAHETO M JICUCHH-
€TO Ha OCTPHUTE W HEOTJOXHH aCICKTH Ha 3a00JiBa-
HEeTO W BpeaTa, OTHACAIIN Ce JI0 MAI[HeHTH OT BCHUKH

BB3pPaCcTOBH TPYIH U B LENHA CIIEKTHP OT HeaudepeH-
UpaHd (U3NYECKH U TOBEJICHYECKH HapyiieHus [1,
2].«

Cucremara 3a CHelIHa MEJUIMHCKA IIOMOI B
Bbenrapus GyHKIMOHNpa B HACTOSIIHAT cH BUJ OT 1996
r., Korato Osxa Ch3agcHH 28-T€ CaMOCTOSTCITHH
IenThpa 3a crenrHa MEIUIIMHCKA IOMOII U C€ BbBENE
TIPUHIUITBT 32 Pa3/ieieHHe Ha CIIeNTHATa METUIIMHCKA
oMo OT T.H. ,,HEOTJIO)KHA™ MEIUIIMHCKa oMo [1,
2, 3]. [eiictBamata CTpyKTypa Ha CHCTeMara 3a
CIeITHA METUIIMHCKA TOMOIIl OCHT'YPsIBa OTHOCHTEITHO
XapMOHUYHO MTOKPUTHE Ha CTPYKTYpUTE i HA TEPUTO-
pusiTa Ha IsJIaTa JbpKaBa.

Martepuaju u MeTOAH

[IppBruHaTa HHDOpMAHS € ChOpaHa Upe3:

- aHOHUMHU aHKETHU IPOYYBAHUS C MEIUIIMHCKH
cnermanucty padorenu B [ICMIT u ®CMIT;

- IPSIKO aHKETHO npoyuBaHe c¢bc 100 manuentu.

[IpoyuBanusra ce nmposenoxa B LICMII u ®CMII
OT pa3JIMYHH PETHOHU Ha CTPaHATa C Pa3InIHa CTPYK-
Typa ¥ opraHu3anus Ha padoTa.

AHanu3 Ha pe3yJITaTuTe
3apaBHoocUryperu ca 62 % OT MalMueHTUTe, HO
JI0CTa BUCOK OTHOCHTEJIEH 151 38% OT manueHTuTe Ha
CIeITHATA TIOMOII HE ca 3/IPaBHOOCHUTYPCHH.
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Ha BvnpocsT ,Ilons3Banu n1m cre gpyr mbeT yciy-
TUTE Ha crenrHa nmoMor?* 44% ot Hy)XJaeluTe ce OT
CIIEIIHA MMOMOIL OTTOBapsAT MOJIOKUTETHO, 56% OTpH-
natenHo. Jemorpadckara cUTyanuss KbM HACTOSIINS
MOMEHT B bbirapus ce xapakTepusznpa OCHOBHO C
TpaiiHa TEHJEHITUS Ha HaMaJsBaHe Ha HACENEHUETO U
HETOBOTO 3acTapsBaHe, KOETO € MOPOJAECHO OT HHUCKa
paxaaeMoCT, BUCOKAa CMBPTHOCT, EMUTPUpPaHE Ha MJla-
JUTE XOpa U MPOABIDKUTENHOTO AEHCTBHE HA MHOIO
COIMATHO-UKOHOMUYECKH (akTopu. EnHa yact ot, ko-

®dur. 1
39,0%

40,0%
30,0% 16,0% 20,0% 21,0%
20,0%
100%  40% I-I
0,0% o

20-30 30-40 40-50 60-70 wmanm 70

TrOAHNW TOAWMHHW TOAWHHW TOAWHHW TOAWHHN

UTO Ca CBBP3aHU C OOIIUTE TECHACHIMH B JeMorpad-
CKOTO Pa3BHUTHE B CBETOBEH MaIad, qPYTH ChC CHELH-
(uuHHTE 0COOCHOCTH Ha HaIlIaTa CTpaHa.

[Ipoy4uBaneTo MPOBEOEHO C MANMEHTHTE MOTHP-
CWJIM CIEIIHAa MEIULMHCKA MOMOILl YCTaHOBH, ue 39%
OT TX ca Ha BB3pacT Hax 70 roauuu, 21% ca mexay
60 u 70 rogunu, 20% ca Ha cpeana Bw3pact 40-50 ro-
queM, 16% ca mexay 30-40 rogunu u enBa 4 % ca ot
20 1o 30 roauIIHA.

JlaHHHUTE OT TOBa MPOYYBAHE Ca BU3YaTH3UPAHU
Ha ¢urypa 1.

CDueypa 1 Bbapacmoea npuﬁadﬂeowﬂocm Ha nayuenmume nomvpCuiu CnewHa Me()uuuHCKa nomouy 6 yeHmpo-
eeme 3d cneuHa Me()m;uncm nomouy

B®B Bpb3Kka ¢ BiomaBaiiata ce aeMorpadceka cu-
Tyarys ¥ 3HaYUTEIHUS IPOLEHT Ha Bh3PACTHOTO HAce-
JICHUE ¥ 3IpaBHO-HEOCUTYPEHHU JIMIa TpOBa Jia ce mpo-
MEHSAT TOJXOIUTE 3a OCUTYPSIBAHE Ha 3[paBe Ha TE3U
rpyny Obarapcku rpaxaany. B Mankure HaceneHHu Me-
CTa XHBEAT MPEIUMHO BB3PAaCTHH XOpa M 3paBHO-HE-
OCHT'YpeHHU JIMIa W CIICIIHUTE MEAWIM padoTAT oc-
HOBHO C TAX.

Ha MecTHO 1 HaIMOHAIHO HUBO TPOBa /1a ce pas-
paboTAT MEeXaHW3MHM 3a OCBIIECTBABAHETO Ha JI000J-
HUYHATa TOMOI, KOMTO IIE CIOCOOCTBAT 3a TPaiHO
[peoIoJIsiBaHe Ha HEOJAronpusSTHUTE TEHJICHLUH 32
3[[paBETO Ha BB3PACTHHUTE XOpa M 3APABHO-HEOCHUTY-
penn snna. CrienHuTe [EHTPOBE Ca MOCIEHOTO MSICTO
KbACTO MaUCHTUTE, KOUTO Ca UJIKN HEOCUTYPCHH, UIIU
ca mpoOBaiy 1a OTHIAT TIPH JIMYHUS CH JIeKap, 1a I10-
CEeTAT CIENMAIUCT WM OoJHMIA OTHMBAT. BcuykoTo
TOBa peQIEKTUPa TOYHO BBPXY CHEIIHUTE MEIHUIMH-
CKH CHELHAINCTH, KOUTO ca Ha 24 - 4acoBO pasIolio-
XKEHHUE, 00MpaT BCUYKM HEIOCTATBHIM Ha CHCTEMaTa U
HEeCIyJ4aliHO € Hal-TOJsSIM INPOLEHTHT HA arpecus
BBPXY TSX.

H3Boau u npenopbku

O0oOmaBaiikiu aHanM3a Ha TOPENOCOYCHUTE OT
MAIMEHTUTE OTTOBOPH MOTAT /1a CE HAIIPABAT CIICIHUTE
W3BOJIM:

1. ObekT Ha crienHa MOMOIT € IPETUMHO Bbh3pacT-
HOTO HaceneHue Ha Bb3pacT ot 60 no 70 u Hax 70 ro-
JUHH.

2. T'onsAMa 4acT OT MalMEeHTHTE B KMBOTO3acTpa-
LIAaBaIllM CHCTOSIHUS, KOMTO TPsiOBa Jia MoJIydaT CBOe-
BpPEMEHHA CIIEIIHA TTOMOIII HE Ca 37]paBHOOCUTYPEHH.

3. BUCOK OTHOCHUTEJICH ASJI OT PECIIOHICHTHTE TI0-
COYBAT, Y€ M3MOJI3BAT CUCTEMHO YCIYTHTE Ha CIICIIHa
nmomMo1, Ko€Tto € 3HakK, 4€ TOBa € CJMHCTBCHHA HA4YUH
Jla ToTy4yat Oe3riaTHa MEIUIIMHCKA TTOMOIII.

Jlemorpadckara cuTyauusi KbM HACTOSIIUS MO-
MEHT B bbirapus ce xapakrepusupa OCHOBHO C TpailHa
TEHJICHIMSI HA HaMalIsgBaHE Ha HACEIEHHETO M Hero-
BOTO 3acTapsiBaHe, KOETO € IOPOJECHO OT HUCKA pax/a-
€MOCT, BHCOKa CMBPTHOCT, EMUTPHpAHE HA MIIAIUTE
X0opa U NpoAaABbJLKUTECITHOTO )IeﬁCTBHe Ha MHOI'O COLU-
aTHO-NKOHOMHUYeckH (pakropu. EnHa gacT, oT KouTo ca
CBBP3aHHU C OOLIMTE TEHICHIIMHU B IeMOrpadckoTo pas-
BUTHE B CBETOBEH Mamad, IPyru ChC CHEIM(DUIHNUTE
0coOCHOCTH Ha HaIllaTa CTpaHa.

BbB Bpb3Ka c BiloLIaBaiara ce gemorpadcka cu-
TyaIusl ¥ 3HAYUTCITHUS MIPOIICHT Ha BB3PACTHOTO Hace-
JICHUE U 3/IpaBHO-HEOCUTYPEHH JIUIIA TPsIOBa Ja ce Ipo-
MEHST MOJXOANTE 32 OCUTYpsiBaHE Ha 3[[paBe Ha Te3U
rpyny OBIrapcku rpaxkiaHu. B MankuTe HaceneHu Me-
CTa JKUBEAT MPEINMHO BB3PACTHH XOpa U 3/IpaBHO-HE-
OCHUTYpPEHHU JIMLA M CIICIIHUTE MEAUIM paboTIT Oc-
HOBHO C TSX.

Ha mMecTHO 1 HanMOHATHO HUBO TPsIOBA 1a ce pas-
paboOTAT MEXaHU3MH 32 OCHUICCTBSIBAHETO Ha J1000JI-
HAYHATa TIOMOII, KOUTO Il CIOCOOCTBAT 3a TpPaitHO
NpeoJoNsiBaHe Ha HEOJAroNpUSTHUTE TEHIACHIMH 3a
3IpaBETO Ha BB3PACTHUTE XOpa M 3JIPaBHO-HEOCHTY-
peHu Jmna.

AFpeCI/IHTa KbM CIICHIHUTC MCIUITMHCKU CIICIhA-
JUCTH TPOJBKaBa M CE IPOSIBSIBA PELMIIPOYHO HA
arpecusita B OOLIECTBO HH KaTO ISUI0, KBJIETO TS €CKa-
JMpa BCEKUIHEBHO. Arpecusita € OTroBop Ha oOrie-
CTBOTO Ha MHOTOTO BCE OIlle Hepa3pelleH: podIeMu
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B 3[paBEONa3BaHETO, HO € HACOYECHA HENPaBUIIHO.
CrenrHuTe IEHTPOBE Ca MOCIETHOTO MACTO KBJIETO T1a-
LUEHTHUTE, KOUTO Ca WM HEOCUTYPEHH, WU ca Ipoo-
BaJIM J1a OTUJAT TIPH JINYHUS CH JIEKap, Aa MOCETAT CIe-
nuanuer win OonHMIa otuBar. BemukoTo TOBa pe-
(I)J'ICKTI/Ipa TOYHO BBPXY CHCIIHUTC MCAUIHUHCKU
CHEHAIIICTH, KOUTO ca Ha 24 - 9acoBO pa3IoJIOKEHHE,
0o6MpaT BCHYKM HEAOCTATHIM Ha CHCTEMaTa M Hecily-
YailHO € Hall-roJisIM MPOLEHTHT Ha arpecust BbpXY TAX.

H3non3Bana aureparypa:

1. Hanumonanna 3apaBHa crpareruss 2008 —
2013 roauHa.

2.  Hauwmownanua 3npaBHa ctparerusi 2020 r.

3. Konuenmms 3a pa3sBuTHe Ha cucTeMara 3a
CIelIHa MeTUIMHCKa nomonr B Pemybnuka bearapus
2014 — 2020. MuHHCTEpCTBO Ha 3paBEOIa3BaHETO.
2014

4.  Munanos C. o e Cnerrna MeIuirHa U M-
CTOTO U B 3/[paBHaTa cucreMa Ha PenryOnnka bwirapust.
Crertaa Meaununa, 2013;17(2):11-20.

5. https://bg.wikipedia.org/wiki/.

6.  https://en.wikipedia.org/wiki/.

LOCAL DEFORMATION OF THE TRACHEOBRONCHIAL TREE AS A MANIFESTATION OF THE
TUBERCULOSIS PROCESS (CASE STUDY)

Steiner M.

Samara City Hospital No. 4", FSBEI HE SamSMU MOH Russia, endoscopist, associate professor of the

Department of Surgery of the IPE
Biktagirov Yu.

FSBEI HE SamSMU MOH Russia, endoscopist, associate professor of the Department of Surgery IPE

Korymasov E.

FSBEI HE SamSMU MOH Russia,

surgeon, head of the Department of Surgery IPE
Krivoshchekov E.

FSBEI HE SamSMU MOH Russia,

surgeon, professor of the Department of Surgery IPE
Zhestkov A.

FSBEI HE SamSMU MOH Russia,

Head of the Department of General and Clinical Microbiology, Immunology and Allergology

Makova E.
CHOOOVO "Medical University" Reaviz ",

pulmonologist; Associate Professor of the Department of Internal Medicine. orcid.org/0000-0002-7600-

4978

Khoroshilov M.

FSBEI HE SamSMU MOH Russia,

surgeon, assistant of the Department of Surgery IPE

JJOKAJIBHASA JE®OPMALUA TPAXEOBPOHXHNAJIBHOI'O JEPEBA, KAK ITPOSBJIEHUE
TYBEPKYJIE3HOTI'O NPOIECCA (ONIMCAHME KJIMHUYECKOT' O CJIYYAS)

IMTeiinep M.JL.

I'BY3 Camapckoii obnacmu "Camapckas eopoockas oonvruya Ned", @I'6OY BO "CamlI MY" Munsopasa
Poccuu, epau-snoockonucm, doyenm xaghedpuvl xupypauu UI10

Bukrarupos 10.1.

DI'BOY BOCamI MY" Munzopasa Poccuu, spau-snoockonucm, ooyenm kageopel xupypeuu U0

Kopsimacos E.A.

@I'HOY BO "CamI MY" Munzopasa Poccuu,
epau-xupype, 3asedyrowutl kapeopoi xupypeuu U0
Kpusomekos E.II.

®@I'HOY BO "CamI MY" Munzopasa Poccuu,
spau-xupype, npogeccop xkagpedpwi xupypeuu UI10
KectkoB A.B.

@I'BOY BO "CamI' MY" Munzopasa Poccuu,

3aeedyowuil kagheopou oduell u KIUHUYeCKOU MUKPOOUOIO2UY, UMMYHOTIOSUU U ATLIEPSONOSUU

Maxkosa E.B.
YYOOBO "Meouyunckuu ynugepcumem "Peasus”,

8PAU-NYIbMOHON02; doyenm Kagheopwl snympennux 6oaesnei. orcid.org/ 0000-0002-7600-4978

Xopoumiaos M.IO.

®@I'HOY BO "CamI MY" Munzopasa Poccuu,
epau-xupype, accucmenm xagpedpuvl xupypeuu UI10
https://doi.org/10.5281/zenod0.8091811



https://doi.org/10.5281/zenodo.8091811

48 Norwegian Journal of development of the International Science No 111/2023

Abstract

In the 11th issue of the Vrach journal for 2021, we analyzed in detail the algorithm for the action of an
endoscopist when deformities of the tracheobronchial tree are detected during a visual examination [1], inherent
in a wide variety of lung diseases, incl. tumor genesis and specific tuberculosis process [2, 3, 4, 5, 6]. It has been
shown that the unreasonably widely used term "Cicatricial deformity of the bronchus” is only a special case of
deformities of the tracheobronchial tree. This is a characteristic variant of the outcome of severe nonspecific in-
flammation of the bronchial wall, for example, in chronic obstructive pulmonary disease [7, 8, 9]. In order to
regard this deformity as a consequence of cicatricial changes, it is necessary, according to the principle of the
highest danger, to exclude more dangerous causes of bronchial deformity.

AHHOTALINA

B 11-m HOMEpe xypHana "Bpau" 3a 2021 r. Mpl moapoOHO pa3Ompay anropuT™M ACHCTBUS Bpada-dHIOCKO-
IMCTA TIPH BBISIBICHUH B MPOIIECCE BU3YaIbHOTO OCMOTpa AedopMaruii TpaxeoOpoHxuansHoro nepesa [ 1], mpu-
CYIIMX CaMbIM PA3JIUYHBIM 3a00JICBAHHSIM JIETKUX, B T.4. OIIYXOJICBOTO T'€HE3a M CIeHU(UIESCKOTO TYyOepKyIE3-
HOTO Tporecca [2, 3, 4, 5, 6]. bbuto moka3zaHo, 4To HEOOOCHOBAHHO MIMPOKO HCIIONIE3yeMBbIi TepMuH "PybroBas
nedopmanus Oponxa', mpezcrasisieT OO0 JIMIIbL YaCTHBIN citydald neopManuii TpaxeoOpOHXUAIBHOTO JepeBa.
OTO XapakTepHBI BapHaHT HCXOJA BBIPAKEHHOTO HECHENH()PUIECKOTO BOCHAJCHHS OpOHXHMAIbHON CTEHKH,
HalpuMep NpU XPOHUYECKOH 0OCTPYKTHBHOM Oosie3Hu n€rkux [7, 8, 9]. s Toro, 4ToOBl pacleHUTh AaHHYIO
nedopmanuio, Kak cIeICTBIE pyOIIOBBIX M3MEHEHHH, HE00X0IMMO IT0 TIPUHIIUITY HAWBBICIIIEH ONTACHOCTH, MCKITIO-
9uTh OOJIee OMaCHBIC MPHYUHEI OPOHXUAEHON AedhopMaIiim

Keywords: bronchology, deformation, bronchus.
KaroueBble cioBa: Oponxonorus, nedpopmanus, OpoHX

Jis onTUMHM3anuKM  AMarHOCTHYECKOro TIOHMCKa
OblTa TIPEUIOKEHA CIELHUAIbHAsT TEXHOJIOTWYECKast
KapTa S3THOJIOTHYECKON Bepudukaunuu nedopMannu
OpoHXxa, IpelycMaTpUBarOLIast I03TAITHOE TPOBEICHNE
OTIpENIENEHHBIX JOTIOJIHUTENBHBIX HArHOCTHYECKHX
SHJI0OPOHXUABHBIX MaHHIYISIUA TPH BU3yaJIbHOM

BBISIBJICHUM OPOHXHAIBHBIX JIeOpMAaIIHii BO BPEMSI BH-
3yalbHOTO HIO0OPOHXUATBHOTO ocMoTpa (Tabu. 1) [1].

ITomoOHBINH HOAXO HO3BOJISET €CIIM HE HMCKIIIO-
YHUTh, TO 3HAYUTEIBHO YMEHBIIUTH MPOLEHT JHarHo-
cTrdecknx ommoOok. [IpuBoanM coOGcTBEHHOE HAOIIO-
JICHUE.

Tab6muma 1
TexHoJiornyeckasi KApTa ITHOJIOTHYECKOl Bepuukanuu negopmanuu 6poHxa
Ne Conep:xanue 3Tana
JlaBaxx nehopMHUpOBaHHOTO OpOHXA (J10JIEBOM, CErMEHTapHBIN, CyOCErMEeHTapHBII) C MOCIEay0-
1. MM OTIPENICNICHNH B OPOHXO0AIbBEOISIPHOM KHUIKOCTH aTUITMYHBIX KJIETOK, 8 TAKXKe KUCIOTOYCTOH-

ynBbIX Mukobakrepuii (KYM) meroamu moceBa 1 MEUKpOocKonuu ocaska mo [wmo-Humbsceny

[TpoBenenune Opam-OHuoNCcHy U3 yCThs 1e(OPMUPOBAHHOTO OpPOHXA M CMEXHBIX OpoHx0B. [Toy-
YeHHBIM MaTepHall HAHOCHUTCS Ha JBa OTJACIBHBIX IPEAMETHBIX CTEKIIA JJIS TOCIEAYIOIIEro IpoBe-
JCHUS IUTOJIOTHYECKOTO UCCIIEN0BaHMs (B YCIOBHAX MATOJIOT0aHATOMHYIECKOTO OTACICHHS) U Oak-

TepHoCcKoNnuy ocajxa no Meroay Liung-HunbceHa (B yclIoBHSX 0OIIEKINHIYECKOH J1a00paTopHun)

[TpoBeneHne NMITKOBOM OMOTICHY U3 IITIOPHI Ae(OPMUPOBAHHOTO OPOHXA JUIs NPOBEICHHUS THCTO-
Joruyeckoro uecaenopanud. [lepen nomerieHneM GpparMeHTOB OMOIICUPYEMON TKAaHU B TPAHCIIOP-
3. TUPOBOYHYIO EMKOCTB ¢ 10%-M pacTBOpoM (popMairHa BHIOJIHSIOTCS Ma3KU-0TIedaTky (Ha 1-2

HPEeIMETHBIX CTEKJIa) VISl JONOIHUTEIBHOTO IUTOIOTHYECKOTO U 0aKTEPHOJIOTNYECKOTO HCCIEI0-

BaHHH.

[poBenenue "3anmmméHHON" OpanI-OHOTICHY B AUCTATBHBIX OT/IENIAX MPEIIISCTBYIOMIETO MOPSIKO-
BOro OpOHXa, OT KOTOPOTO OTXOIUT AehOopMUPOBaHHbII OpoHX. [TosrydeHHbIH MaTepual Takke
4. HAHOCHTCS Ha JIBa OTAEIBHBIX IPEAMETHBIX CTEKJIa IS TOCIEAYIOLIEr0 IPOBEACHUS [IUTOJIOTHYe-
CKOTO HMCCIIeIoBaHus (B YCIOBUSIX I1aTOJIOr0aHATOMUYECKOTO OT/IENICHHS ) U 0aKTEPUOCKOIINH
ocajka 1o merony Lnnsa-Humscerna (B yeIOBHSIX OOMIEKIIMHIYECKOH J1a00paTopun)

Knunnueckoe naomwoaenme. Ilanment II., 76
JieT, ObUT TOCIUTAIM3UPOBAH B MYJIbMOHOJIOTUYECKOE
OT/IeJICHnEe ¢ BHEOOJHHUYHOW MPaBOCTOPOHHEW BepX-
HEJI0JIEBOM TMHEBMOHMEH (PEHTTEHOJIOTHYECKH TOJ-
TBepxk€HHOM). [Ipn mocTymieHnn oTMevanoch yno-
BJICTBOPHUTENFHOE COCTOSHHE, MAlMeHT ObUT (Hr3uye-
CKM aKTHBEH. becrokouna ymepeHHas ci1abocCTb,
CKYIHBIH Kallenb ¢ HEe3HAYUTEJIbHBIM KOJHYECTBOM
MIPO3PaYHON MOKPOTHI, MIEPUOJUUESCKUM TTOBBILICHHEM
TEMIIepaTyphl Tella MO Beuepam JIo cyodeOpHiIbHBIX
uu¢p. Crpamaer runepToHndeckoii 6omnesnsio - cra-
Jun (TIOCTOSIHHO MTPUHHMMAET TepUHAOTIpHI B 1o3e 10

MT B CYTKH); KpOME TOTO, CTPa/IaeT caXapHbIM auade-
ToM |l-ro Tma (YpOoBEHB TTIMKEMHHN YCIEIITHO KOPPUTH-
pyercs nuetoit). [TaieHT He UMeN NPUBBIYHBIX HHTOK-
cukanui, padotan Oyxrantepom no 70 jier; paborta He
ObUTa CBsI3aHA C MPOW3BOJICTBEHHBIMH BPEAHOCTSIMHU.
HpO6HeMHI)IX SIMUACMHUOJIOTHYCCKUX KOHTAKTOB OTME-
YeHO He OBUIO. AJUICPTOJOTHYCCKHA aHaMHE3 OTSATO-
méH He Obu1. Ha aiiekTpokapaiorpaMme oTMeqaics CH-
HYCOBBI PHTM, CPEAWHHOE IOJIOXKEHHE DIIEKTpHUUe-
ckoil ocu cepaua. Carypauusi KHCJIOpoJa JepKanach
Ha ypoBHE 96-98% 06e3 MOmOIHUTETFHOM TOAaYH KHC-
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nopoaa. Cpenu 1ab0paTOpHBIX TAaHHBIX OTMEYAJICS He-
3HAYUTEIbHBINA JIeWKkonuTo3. bbila Ha3HaueHa Tpaau-
LIMOHHAS Teparus, BKII0Yasi aHTHOUOTHKY.

OjHAaKO CIyCTsI [BE HEJCNH II0JIOKHUTEIbHON
PEHTTCHOIOTUYECKON M KIMHUYECKON TUHAMUKA HE
ObLTO; PEHTI'CHOJOTHYCCKH COXPAHIACh HHUIBTPA-
st JIErOYHON MapeHXMMBbI B BEPXHEH J0Jie MpaBoro
JIETKOTr0. DTO MOCTY)KUJIO MPUYHHON HAa3HAYCHUS Ta-
LUEHTY OPOHXOCKOMHUU. B X01e mpoBeeHUsI HCCleno-
BaHUs OBUTM OTMEYCHHI siBiicHUs Auddy3HOro yme-
PEHHO BBIPAXXEHHOT'O KaTapajbHOTO SHI0OPOHXHUTA,;

HE3HAYHUTENbHOE KOJIMYECTBO CIIM3HCTOr0, JIETKO OTHe-
asiemoro cekpera. Kpome Toro, JIoKagbHO ObLTa BBISB-
neHa nedopmanus cermentapHoro oponxa Bi BepxHeit
JOJIM TIPaBOTO JIETKOTO; IIPOBECTH OPOHXOCKON depe3
nedopmMupoBaHHOE yCThe OpOHXA HE MPEACTABILUIOCH
BO3MOXHBIM (Puc.1).

B sHIOCKONMYECKOM 3aKITIOYEHUH 3Ta CHUTYAIHS
ObuTa 0003HaYeHa, Kak "JledhopMaliusi CerMEHTapHOTO
Oponxa B1 BepxHe#l momm mpaBoro JErkoro, TpeOyro-
masi  Mopdosoruyeckoii M - OaKTEPUOIOTHYECKOH
OLICHKH".

Puc. 1. [lepopmayus npasozo ceemenmapHnozo bponxa By

CoracHO TIpeUI0KEHHOMY BBILIE COCO0Y 3THO-
noruyeckoii Bepudukannu aedopmain OpoHxa, ObLI
MIOJIHOCTBIO BBIMOJHEH COOTBETCTBYIOMIMN 4-dTalHbIA
Ha0Op ONOJIHUTEIBHBIX AUArHOCTHYECKUX SHIO0OPOH-
XAIBHBIX MaHumysauid. [lomumo nedopmmpoBan-
HOTO cerMeHtapHoro Oponxa Bi BepxHell nomm mpa-
BOTO JIETKOTO MCCIEAOBAaHMIO OBIIM IOJBEPTHYTHI
CMeXHbIe cerMeHTapHble Oponxu By m Ba. Touxoi
TIPUIIOKEHNS 4-3Tara CTalay JUCTaIbHBIE OTAENBI Ipa-
BOI0 BEpXHEN0JeBOro OpoHxa. B pesymbrare mpose-
JEHHBIX HCCIIEJOBAaHUM IOJIYYEHBl KHCIOTOYCTONYHM-
BbIe MuKoOakTepuu (KYM) B )KUAKOCTH AMAarHOCTHYE-
CKOro OpOHX0aJIbBEOJISIPHOTO JIaBa)Ka CErMEHTapHOI0
Oponxa Bj; MeromomM OaKTEpHOCKONMHMH OCaaKa IO
Humto-Hunbsceny, kpoMe TOro, B MaTepuanax Ma3KoB-
OTHEeYaTKoB ObuM Takke oOHapyxeHbl KYM. Ilo3xke
METOIOM ITOCEeBa KUIKOCTH OPOHX0AIBBEOJISIPHOTO JIa-
Baxxa Obuta wuaeHTH(UIUpoBaHa Mycobacterium
tuberculosis.

Wudunbrpanus nérouyHodl TkaHu Oblia paciie-
HEHa, KaK MpOsBICHHE WHOWIBTPATUBHOTO TYOEpKy-
né3a nérkux. IlanueHT nepeBenéH aIs OaabHEWIIEro
JISYCHHSI B POTUBOTYOEPKYIIE3HBIN TUCTIAaHCED.

3akioyeHue. DTOT ciaydaid MOKa3aTEJEH TEM,
YTO JIMIIE KPOMOTIMBOE IPOBEICHUE JOTIOTHUTEIBHBIX
JMarHOCTHYECKNX 3HA0OPOHXHAIBHBIX MaHHUITYIIAINI
B OTCYTCTBHUE SIBHBIX KJIMHMYECKUX U MHCTPYMEHTAJIb-
HBIX CHMITOMOB 3a00JICBaHUS MOMOIJIO YCTaHOBHTH
TIPaBWIIBHBIHA JIMarHo3
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As a result of improvement of computer technologies, the musical culture, as a part of humanity one, appears
to be in turning moment. At this stage of musical education there is important to be created conditions for smooth
transition to modern technologies without rejecting or neglecting the existing traditional methods and tools for
education. The effective usage of computer equipment is defined by three interrelated aspects: technical, method-
ological and organizational. Achievement of balance among them ensures realization of the three basic functions
of information computer technologies (ICT) in musical education: informational, thematic and creative-simulation.
Technical insurance already is implemented and it is supported by informational function but organizational and
methodical implementation of technologies is behind that is preventing introduction of thematic and creative-
simulation functions of information computer technologies.

Keywords: musical, technology, software, functions, thematic, creative-simulation

Introduction

New stage in social development is the transition
from information society to society of knowledge [4].
This transition strongly influences the processes of ed-
ucation. Characteristics of the society of knowledge is
the changing of inlet and outlet factors as well as the
processes occurring in there and infrastructures related
to creation of new value of the knowledge. It besides
the factor called information includes also intellectual
(effective implementation of the knowledge for resolv-
ing of specific problems ).

Extremely fast development of computer technol-
ogies and also from the point of view from technical
specification as well as cumbersome realization of ser-
vicing systems (including educational software) bring
our attention to existing already attractive and updated
resources that support educational process. They do not
create didactic contradiction between the process of ed-
ucation and applied approaches. Priority in the musical
education is the equal realization of the three basic
functions of information computer technologies (ICT):
informational, thematic, and creative simulative. For
their realizations are important technical, methodologi-
cal and organizational aspects of implementation of the
technologies, their interconnection and dependence
from the socio-economic environment. The very fast
rate of computer technologies development that contra-
dicts to the cumbersome development of the servicing
systems bring our attention to existing school projects
that have goals implementation of the necessary foun-
dation to the entrance of the new technologies. How-
ever, there is still missing clear concept for organization
and methods of their implementation in the musical ed-
ucation.

Theoretical basis

The strong presence of the computer into the con-
temporary human daily life of contemporary men faces
its using as information tool that have fast and easy ac-
cess to facts and data of any kind. The educational sys-
tem reacts adequate to the socio economical changes
and more often uses ICT as string informational tool for

reaching of the base goals. In the case of musical equa-
tion and revealing of the nature of musical art through
computer technologies there is needed equilibrium
presence of informational thematic and creative simu-
lative functions of ICT. The role of information al func-
tion is closed in establishing of information flow that
related to particular topics and implemented in dialog
contacts between student-computer and teacher com-
puter. In this case there are used multimedia products,
presentation software, electronic textbooks that bring
the educational content using the resources of as exam-
ple Macromedia, Adobe Flash Player, MS Power Point
and etc. Foundation for this is the interactive and syn-
thesized presentation of discussed topic. Multimedia
translation of musical information is especially effec-
tive when is needed to be adopted a new concept; visu-
alization or to look for realization of creativeness in
though — intellectual activity, based on the selection
and organization of informational package. Information
function is primary and in this stage of implementation
of ICT in musical education finds the widest usage. The
software that can be used is more universal and has ca-
pability to be implemented in all areas of educational
system. Its implementation in musical class teaching
can form flexible and attractive system for information
transferring.

The thematic function of ICT is related to imple-
mentation of particular information in cognitive activ-
ity. It is implemented in educational software adapted
to particular ages of school students and school content,
created for targeting servicing of NES (national
educational standards) and related to informational
standards. Despite that there is still missing overall sys-
tem for musical education, based on computer technol-
ogies, experimental works in this direction are dated
from 1950 year when is created the first educational
software [17, p.119]. “Historically one of the first edu-
cational uses made of computer technology was in the
United States for Computer-Assisted Instruction (CAI).
As the term ’instruction’ implies, the student was
taught a particular skill or knowledge by a computer ei-
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ther through a computerised programmed learning sit-
uation (generally an interactive tutorial-with-testing
type lesson), or for situations where rote learning was
deemed to be appropriate, through a drill-and-practice-
type program” [ 1, p.24-26]. In 1972 year in University
of Minnesota D. Gross [5, p.35-42] developed many
computer programs the contained exercises in the the-
ory of music and solmization (developing of rhythmic
hearing, finding of harmonic consequence and record-
ing under musical dictation). In 1973 scientific team
from Stanford University [11, p.89-101] made an ex-
periment for implementation of computers in develop-
ing of hearing habits. In 1974 in University of Delaware
[8] was created automated teaching system GUIDO
that is targeting forming of hearing habits. The Graded
Units for Interactive Dictation Operations, or
G.U.1.D.O., was the first ear-training “software” devel-
oped in the mid 1970s using the PLATO mainframe to
provide programmed instruction for the recognition of
intervals, melodies, chords harmonies and rhythms for
college music students. During 80-s the problem of
computerization of musical education is analyzed form
the position of didactical factors, and positive results
are reported in implementation of software technolo-
gies in musical computer technologies. In this period
there is created significant amount of educational soft-
ware. Hess [7, p.7] described and educational experi-
ment in University of North Colorado where a com-
puter program was used for formation of hearing habits
for the first year university students. Orphen [13, p.67-
70] also commented results from studies of implemen-
tation of training software in formation of rhythmic
habits in high school students in middle musical school.
Timoty Smigh also created “7" Chord Identification”

and “7" Chord construction” [17, p.142]. From all these
studies we can conclude that only isolated cases are
looking for and consider generalized problems of mu-
sical education computerization.

As results from development of technical specifi-
cations of ICT there can be separated five categories
musical software based products with thematically ori-
ented functions: instructing, training, playing research-
ing and creative. The instructing software is created as
a number of teaching lessons. Inside them is imple-
mented text, audio computer graphics, animation tar-
geting bringing knowledge and abilities. They offer
theoretical questions for studying. The problems and
questions are organized in software as dialog interface
for human — machine interaction to manage an educa-
tional procedure. Such programs are Easy Guitar, Easy
Piano, History of Jazz [7], Music Ace [6],Music Ace2
[6] Multimedia Music Theory [http://plchoris-
ters.org/multimedia/theory.php4 , n.d.]. The training
programs are targeting development of hearing habits
and training of hear perception. Most known such soft-
ware is: Auralia, Early Music Skills, MiBAC Music
Lessons, Musition and Music Lab Melody [17, p.132-
133]. The gaming software is developed for younger
users, where in gaming process is targeting giving of
basic musical knowledge. The research software is re-
lated to studying of important events and facts in devel-
opment of music. The main focus is directed to history
of musical art. Creative functions provoke into creation
of a product. By them there can be added arrangement,
changed a style of a work of music. Such programs are
Making Music, Band in a Box. Table No. 1 presents the
capabilities of different scientific software with the-
matic functions. (CAlI-Computer Assisted Instruction).

Table |
Types of CAl and implementation possibilities in the pedagogical process
TYPES OF CAI
Training Instructing Gaming Researching | Creating
> Basic musi- | Early Music | Music Ace | Menlo  the Making Music
g cal skills Skills Frog
&
© Listening Music  Lab | Music Ace Il Musicus,
3 skills  and | MiBAC Mu- Julliard  Mu-
£ theory  of | sic Lessons sic  Adven-
= music ture
2 History of | Music Termi- | Discovering Xplora | Pia- | Apple Pie, | Enhanced CD,
§ music nology Music nist Classical Crazy for Rag
= Notes, Living
CE» Jazz
=
L musical per- | Rhythm Tu- Piano, SmartMusic
1 -
S formance tor Teach Me pi-
Q ano
= Composing Band in a Box
9 and impro- Sound Toys
2 vising Making  More
oL Music

Creativeness simulative function of ICT can be
also found in software that affords creation of a product
from cognitive activity of the students. This function is

realized through specialized musical software. Special-
ized musical software is a complex tool. It can be used
for practical and theoretical preparation. There is given
practical and theoretical knowledge for the nature of
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musical theory. In parallel is created a system of actions
that are necessary in creation of musical product. It can
be used as servicing tool in process of creation: com-
posing, arranging, music processing. Capabilities for
working with specialized software are foundation for
development of conscious and motivated activity in
music area. Computer, equipped with specialized soft-
ware is a new type musical instrument. Its primary ad-
vantage is availability and ability to be used by any
user, where base on the principle of individualization,
the user can take any decision in dependence from his
interests, personalization and motivation to what level
he intends to adopt musical matter. Specialized soft-
ware is very complexity because there is a perspective
in studying and mastering. The specialized software
can be separated in three categories: notating, sound ed-
itors and sequencers. The software applied for educa-
tional purposes is the same as the one used for record-
ing of new musical album or a new advertising. It has
multiple functions. Its advantage appears in significant
database of facts and information. This makes the ac-
tivities related to musical theory significantly accessi-
ble and implemented in the software helpers plan se-
quence of actions necessary for completion of given
tasks. Capabilities that have application of specialized

software are endless. Depending on the educational
goals can be selected the appropriate software or se-
lected functions/options of programs that can serve tar-
get pursuing component.

The specificity and uniqueness of the musical les-
son is supported by thematic and creativeness func-
tions. More complicated from technical, methodologi-
cal and organizational aspect is implementation of
these two function in musical education in Bulgarian
low and middle school. In the United States and Ger-
many even in the middle of the last century began meth-
odological and organizational preparation for imple-
mentation of computer software technologies in educa-
tional system. Independently from the hardware
changes, that follows the computer in its development,
the methodical and organizational aspects are adapted
in parallel with technical evolution.

Implementation of informational, thematic and
creative-simulation functions helps the pedagogical,
educational and developing functions of educational
process. In fig. 1 is presented the relation between as-
pects of implementation of ICT, functions and goal-
pursuing component by education through computer
technologies.

creativeness

thematic

Meta-cognition

I system

system

w

Cognitive system

Figure 1. Correlation and aspects of CAl implementation, functions and goal directing component

All of these functions is needed by technical,
methodological and organizational support. Engage-
ment of educational system is organization and meth-
odological support. Engagement of socio-economic en-
vironment is technical. When defining the goals of mu-
sical education, through computer technologies
application finds the new taxonomy by Marzano [12].
In his work, he accounts the changes that appear in so-
ciety and adopts ICT as tool for transformation of inert
knowledge in real applied in life processes. In his tax-
onomy, he includes three systems and area of our
knowledge. The three systems are I-system, cognitive
system and system of meta-cognition. These systems
are in constant coordination with the area of

knowledge. In situation when appear a new possibility
I-system decides to continue the current line of behav-
ior or to begins new activity. The system of meta-cog-
nition (thinking) establishes the goals and follows their
archiving. Cognitive system analyzes the information
and area of knowledge gives the necessary content. All
three systems are in direct dependence from the func-
tions of application of ICT in education. Smooth tran-
sition from informative to thematic and creative-simu-
lative allows pedagogical goal-placing to follow the
logical structure: cognitive, meta-cognitive and I-sys-
tem.

The structure of cognitive system is divided on
four components: getting knowledge, understanding,
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analysis and usage. Computer software keeper of infor-
mation function completely support and create condi-
tions for effective work of cognitive system but does
not support the realization of metacognitive system. It
manages all brain processes of thinking and has regula-
tory function to remaining systems. In there are estab-
lished the goals and there are taking decisions about the
importance of the information and cognitive processes
for achieving.

Metacognitive system consists from definitions of
educational goals; monitoring of knowledge implemen-
tation, understanding and accuracy. In this system are
included all brain processes that are subordinated to the
educational goal. That are all processes, related with in-
ternal plan and choice of strategies of the educating per-
son for cognitive activity. The categories of musical
computer based products with thematic functions form
the components of metacognitive system and help for
activating of I-system.

I-system consists from relations, conviction and
feelings that define the motivation of a single person for
completion of a given task and cooperation of the basis
of personal interests and motivation in the area of
knowledge. To the factor of motivation can be related:
effectiveness and emotions. The meaning is interrelated
with the importance of a single person of the matter that
is studied. Effectiveness in I-system is shown from the
point of view of a single person and is related with the
conviction that the given goal can be achieved by the
capabilities of subject of education. Working with spe-
cialized software the students are introduced to contem-
porary tools for treatment and creation of musical
pieces. There are implemented the achievements in mu-
sical art. In parallel there are simulated real processes
of creation and arrangement of musical piece. This
brings the persons under education in problematic situ-
ation that requires thinking about the problem and tak-
ing of a decision. Implementation of a particular input
information approaches a real meaning in practice and
if the interest to music as art is durable than the corre-
sponding student could deepens and expands in time
but for this purpose, he may need a personal computer
equipped with a special musical software. Working
with specialized musical software in classroom, the ed-
ucational activity is getting closer to art practicing, en-
riching of a timbre hearing and imagination for the tone
capabilities. There also is ongoing optimization of the
all kind of hearing analyses with support by the vision
perception.

Objectivized the management of the trained per-
sons activities and results can be followed. After the us-
age of specialized software there can be observed pat-
terns of musical morphology and syntax. There also can
be developed habits for orientation in intonation-se-
mantic level of perception and awareness of contend -
imagination plans of musical work. The emotions that
are related with the education can show big influence
in trainee’s motivation. Computer and the correspond-
ing software are based on system of axioms and algo-
rithms that presents database of knowledge i.e. they
constantly enlarge the information in dependence of

deepening of cognitive activity. In this case, the archi-
tecture of goal — placing corresponds the best with the
taxonomy of targets by Marzano [12]

In chart 1 is seen that the smallest resource is ser-
vicing information function of ICT in musical educa-
tion. There is no necessary changes in methodological
and organization aspects but the computer is trans-
formed in a tool by which is modernized and updated
the traditional presentation of school content. The ap-
plication of information function is basic for thematic
and creative simulative function. Besides, it supports
metacognitive and I-systems. However, it should not
have leading role in musical education. The uniqueness
of music as art is based on hearing- motorized imagina-
tion and the development of musical abilities. For this
to occur, the student must be active but not a passive
subject in musical activities. The meaning of applica-
tion of ICT in musical education can be discovered only
within created conditions for individualization of edu-
cation in the environment of public educational system.
The software that brings thematic and creativeness sim-
ulative function create the ability to be realized the pro-
cess of creation and to be activated emotional respon-
siveness. The technical aspect is also very important.
At the first place, each high school student must have
individual working place equipped with the necessary
software and headphones.

The organization aspect has a leading function be-
cause it includes analysis of educational programs, se-
lection of method and creation of products that serve
goal-pacing component. In Bulgaria, there is a lack of
programs with thematic functions and this fact directs
the searching of musical pedagogue toward educational
resources in other countries. There is an impression that
the logical structure of the software is following the di-
dactic principles. In internet exist several products that
can be used free of charge [2]. These are thematic edu-
cational games based on platform Macromedia Flash
Player 6. Some of the free of charge products are “Alice
in Vivaldi’s Four Seasons” ,“Orchestra” [2] and etc.
The software, developed by “InteractiveClassics” in-
formational and thematic functions are didactically re-
lated with software where appear the same elements.
As example in the game “Orchestra” and multimedia
encyclopedia “Mozart 250” [2].The game “Orchestra”
has a goal to introduce the pupils in the basic musical
instruments and their timbers. Given sound problems,
the pupils must find the musical instrument by mouse
clicking at its picture. If the answer is wrong, a gong
signal appears. In case of correct answer, the musical
instrument alone with its instrumentalist takes corre-
sponding position in the orchestra. The instrumentalists
are resented as animated animals that appear in the re-
maining games, created by the same team [2]. By this
approach is created a series of products serving differ-
ent purposes of musical education. The gaming inter-
face is very simple. The game “Orchestra” can be
played by children of age from four to 12. The interest
of pupils to this product is significant. They easily
learn, playing fun at the same time with the musical in-
struments timbres. After ordering of all elements of the
game successful completion is indicated by playing of
Mozart’s “The Magic Flute” (“Die Zauberflote”), K.
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620. Several repetitions of the cognitive interface of the
gaming product helps to be remembered the musical
content [15]. Creation and application of such thematic
products can have significant impact and optimization
of the process of learning in music.

Three aspects of application of ICT in education
are important for creativeness simulation function but
the leading one is the methodological. The software im-
plemented in educational system is the same as the used
by professional musicians for composing, arranging
and recording. Musical pedagogue performs the selec-
tion of the particular software and its adaptation for the
purposes of education. His responsibility appears in
structuration of methodological system for application
of the corresponding musical technology in education.
We discovered enormous gap in application of crea-
tiveness simulative function of ICT in musical educa-
tion. It appears in contrasting highest level of technical
development and breaking away of the methodological
and organizational aspects for application. From chart
No. 1 it is clearly seen that for completely application
is important systematic and consistent way to be ap-
plied the technological functions in educational system.
Only after all this ICT can be interpreted as educa-
tional-developing environment for creativeness and
self-teaching of high school students. The cognitive,
meta-cognitive and | systems are closely interrelated
form the three functions of the application of ICT in
musical education. There is very important for musical
education formation to be formed need of communica-
tion with musical art. Realization of the importance for
a single personality most significantly is formed during
the process of creativeness. The application of special-
ized musical software allows the musical matter to be
transformed in individual experience.

Models of implementation of thematic and cre-
ativeness simulative functions

Since 2004 in Simon Bolivar School, (Plovdiv,
Bulgaria) were tested three functions of ICT. The atten-
tion is directed toward thematic and creativeness simu-
lative. In the first years were studied information func-
tions but in the process of work was concluded that this
model of education does not fit the requirements for full
implementation of technologies in musical education.
Even more, the information technologies entered all ed-
ucational areas the reduced the attractiveness musical-
pedagogical searching in this direction. That forced
studies of musical software. There is significant diver-
sity of the software with thematic functions. Most of-
ten, virtual keyboards are used. They allow playing of
musical theme; composing of music, help in following
of the tone pitch and revising of meaning of musical
symbols. Currently exist some freeware that can fit
these capabilities. In addition to described above games
of Interactive Classics, in the process of education can
be applied also published in website [3] resources. The
game Compose Your Own Music was used in lower

high school grades teaching (third and fourth grades).
The students were requested to make a musical piece
consisting from four cadences in size 4/4. There were
expected to use the default software notation durations.
The product allows to be listen and corrected the rec-
orded as well as to be send by electronic mail the com-

pleted product through the interface button
ffriend|. The next stage of the activity is the analysis of
errors, discussion and listening of the most interesting
melodies. Here we registered very high activities and
interest from the participants.

For most effective realization of creativeness sim-
ulative function in musical education there is important
to be developed a methodic system and to be selected
specialized software the will serve educational goals.
The Simon Bolivar school were tested two musical sys-
tems where one of them was targeting activation per-
ception of musical piece while the other was targeting
metro-rhythmical accompaniment on the selected mu-
sical theme.

The fist system was implemented with two com-
puter programs: notating software and sequencer. Me-
thodic system of perception of musical piece includes
five stages:

Score creation with the help of notation software
after insertion of the main theme of the musical piece.

Listening of notated record in software environ-
ment and correction of discovered errors.

Listening the entire musical work and finding
there the recorded theme by notes.

Cutting the theme with the help of MIDI se-
quencer.

Arranging of the musical theme by preliminary
prepared semples and beates, implemented in the
sequencer.

There were used demo versions of notating soft-
ware Sibelius [16] and sequencer FLStudio 5 [10]. In
the experiment were participating sixth grade students.
The experimental masterwork was Petko Stainov’s
“Paydoushko” from Symphonic suite "Thracian
dances" (1925-1926). After analysis of obtained results
by qualitative and quantitative methods for information
collection, we found that the experimental group had
significantly higher results than the control group that
followed the classical teaching approach [14, 383-389].

For analyses of the results after the performed
study with sound problem is used ANOVA. The com-
parison is performed by the average results. The ob-
tained data at 5% level of significance (F=11,259,
p<0.0007), shown in the table below, demonstrate that
the controlled group No. 1, controlled group No. 2 and
the experimental group are different. This difference
between the groups is statistically significant. From the
diagram there is seen that the experimental group gives
highest results in this study.
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Table II.
Statistical analysis of data after a study performance
ANOVA
Result:  “Paydushko
horo” .
Sum of Squares df Mean Square F Sig.
Between Groups 16,489 2 8,245 11,259 000
Within Groups 43,205 59 732
Total 59,694 61
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Figure 2 Achievements of controlled group (1 « 2) and experimental (3)

The tested methodic system for creation of metro-
rhythmical accompaniment to musical theme includes
three stages:

»  Listening of musical theme and portions
analysis.

»  Selection of percussions.

»  Creation of accompaniments.

There was used MuseScore
(https://musescore.org/bg) freeware. Participants in
this experiment were fifth grade high school students.
The goal of this lesson was confirmation of musical
theme; shaping and type of percussions. All of the stu-
dents were using the software for the first time. All
working places were supplied with “Variation on a
theme” by W. A. Mozart (fig. 3). The main task is to

listen the musical record and to find musical sentences.
After analysis of the structure of the theme must be re-
vealed the algorithm and added the percussions. There
is condition no more than four percussions must be
added. In the process of work the student attention is
directed to the second sequence, where the character is
different and it will be better if the accompaniment cor-
responds to the mood. As the working places in infor-
mation technologies cabinet is only 12, then the stu-
dents worked in team by two. Every team worked sep-
arately. The teacher appeared only as mediator, helping
the process. We did not find student that showed diffi-
culties to the way how the data is structured in
MuseScore.

Score: hristo 5 klas i i i
Dain  Penaxtwpane Cosnaii  Homa  Obopmnenve  Cran  Msrnen  Plugins  Domow

‘ﬁ'@@ 100% - m@ Wb
LR E N T T ) Yt T Y R B

Piano

===

== o

Mt

Claves H—i—r—!—o—r—!—f—r—!—fm—l—r—!—f—r—#—w—#—l—[rr—w

Tablas HM%M%%@#—M#—M
Tam tam iJ 2 ol 13

Bass Drum

Figure 3. Implementation of MuseScore in educational process
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Conclusion.

Implementation of ICT in musical education cre-
ates conditions for realization more flexible educational
system in music where the goals are related with partic-
ular activities. It helps with achieving of better results
in educational-cognitive area. It also creates conditions
for self-teaching in musical art. There is very important
the application not to be chaotic answer of searching in
socio-economic environment but substantiated peda-
gogical act. Therefore, the priorities of musical educa-
tion must be enforced in application computer technol-
ogies.
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Abstract

The article presents a study on the opinion of sport‘s pedagogues working in the field of physical education
school practice regarding the organization of existing forms of physical education work. The forms in the cultural
and educational field "Physical culture and sport™ at school age are presented in detail according to the normative
documents in the education system. The degree of satisfaction of the respondents with the effectiveness of the
existing forms, the difficulties they encounter in their work and the recommendations they give to improve the
quality of education in the studied area were investigated. The research was carried out through an online survey
with active sport‘s teachers from the cities of Stara Zagora, Kazanlak and Radnevo.

The results show a high degree of satisfaction, as well as a number of recommendations on certain highlights
of physical education activities at school.

AHoOTaUA

CrarusiTa npencTaBs Ipoy4YBaHe BbPXY MHEHHETO Ha CIIOPTHHU I1€Jaro3u, padoTeny B 00aacTTa Ha GU3KyI-
TypHaTa y4YWJIHIIHA IIPAaKTHKa, OTHOCHO OpraHu3anusATa Ha CbIICCTBYBAIIUTE q)OpMI/I Ha pa60Ta 1o (I)I/IBI/IFIGCKO
Be3nuTanue. [1ogpoOHO ca mpencraBeHu GpopMuUTe B KyITypHO-00pa3oBaTenHa oonact ,,dusznyecka KyiaTypa u
CIOpT** B YUMIINIIIHA BB3PACT CHIIIACHO HOPMATHBHHUTE TOKYMEHTH B CHCTeMara Ha oOpasoBanueTo. M3cieapann
Ca CTCIICHTAa Ha YAOBJICTBOPCHOCT HAa PECIOHACHTUTE OT e(l)eKTI/IBHOCTTa Ha CbUICCTBYBALIUTE q)OpMI/I, TPYAHO-
CTHTE, KOUTO CpemaT B padoTaTa CH M MPETOPHKUTE, KOUTO IaBaT 3a MOJ0OpsSBaHe KauecTBOTO Ha 0OydeHHE B
npoy4yBaHaTa obOmacr. I/IBCJ'IGZ[BaHeTO € pealin3nupaHo 4Ype3 NpoBEACHA OHJIAliH aHKeTa C ﬂeﬁCTBaMH CIIOPTHHU TIC-

narosu oT rpamoBeTe Ctapa 3aropa, Kazannek u PajgHeBo.
Pesynrature moka3BaTr BUCOKA CTEICH HA YAOBJIECTBOPEHOCT, KAKTO U PEIHIIa IPEMOPHKH MO OIMPEACICHH

AKIEHTH OT (PU3KYJITYPHUTE JICHHOCTHU B YUUIIUILIE.

Keywords: education, forms of school physical activity, sports teachers
Kaw4oBu xymu: obpazoBanue, GopMu Ha yIWIMIHA QU3KYITYpHA JCHHOCT, CIIOPTHH M1EAaro3u

B yuunumiaoro oOpazoBanue B PenyOnuka bbi-
rapus ce npwiara Ki1acHo-ypo4yHaTta gopma Ha oOyde-
HUE, YUUTO OCHOBH IOCTaBs YEIIKUT menaror 5. A.
Komenckwu omie no Bpeme Ha npexoja ot CpexHOBeKo-
BHETO KbM HOBOTO Bpeme. OOYy4EeHHETO ce pean3upa
TI0 perTaMEeHTHPAaHN yIeOHN TPEAMETH B PA3INIHU OP-
TaHW3AIMOHHN (OPMH, Upe3 KOUTO Ce MOCTUTaT 3aJl0-
KEHUTE B y4eOHUTE Nporpamu Lend. BHuMaHueTo Ha
W3CIIEA0BATEIICKHUS €KUIl € HACOYECHO KbM OpraHH3alIH-
OHHUTE (GOpPMH B KYITypHO-0Opa3zoBareiHa o01acT
,Pm3nuecka Kyarypa u cnopt. OCHOBHHTE 3a/ayd,
peanu3upaHu upe3 paziuyHuTe (GopMH Ha (uU3MYe-
cKaTa KynTypa B oOpa3zoBaTeiHaTa crcTema, ca obpa-
30BaTeNIHY, BB3MUTATEIHH U o3apaButenuu. [locnen-
HHUTE ca 0COOCHO aKTYyallHW TPEIBHUJ 3APABOCIOBHOTO
CHCTOSIHUE Ha TTOJPACTBAIINTE U B Ta3H BPB3Ka HENO-
CTaThYHOTO 3a MOKpHBaHE Ha omperneneHoTo ot C30
KaTo MHHHMAaJHO BpEME, HEOOXOAMMO 3a 3IpaBo-
cioBHa JBuratenHa aktuBHocT [3, ctp. 48]. OceH
TOBA CBILIECTBYBAT M3UCKBAHUSI KbM HHCTUTYIIMOHAI-
HOTO 00pa3oBaHUE 3a Ch3JaBaHe Ha YCIOBUS 32 ONTH-
MaJIHO CHOTHOIICHHE MEXy MHTeleKTyajlHaTa u ¢u-
3U4ecKara HatoBapeHocT [2, ¢. 904]. 3HaueHueTo Ha

JIBUTaTeHATa JIEHHOCT 3a JIMYHOTO U OOIIECTBEHOTO
3/IpaBe € HAYYHO JI0KA3aHO U MOCTOSIHHO IOIYJISIPU3H-
paHo B myOIMYHOTO MpocTpaHcTBO. B chBpemuero ce
00pbIIa 0co0eHO BHUMaHHE BbPXY Bb3MOKHOCTHTE 32
JIBUTATEITHA aKTUBHOCT Ha y4eHUIure. BaxxHa u He3a-
MEHFMa € POJIsTa Ha JBIKEHUETO 3a PacTexa, 3paBo-
CIIOBHOTO CBHCTOSIHHE, YMCTBEHOTO, NMCHXHYECKOTO U
(U3MUECKOTO Pa3BUTHE U YCHBBPIICHCTBAHE HA IOJ-
pactBamuTe. He camo Ha HaIlMOHATIHO, HO U Ha HUBO
EC [9, c. 26-28] ce 00pbIiia 0c0OCHO BHUMAaHKUE BBPXY
BAXHOCTTA U C€ MPENopbhUBa IpeAlpreMaHe Ha He00-
XOJUMHTE WHHUIUATUBH 32 IPOTHUBOAEHCTBUE CpEILy
HapacTBalllaTa XWIOAWHaMuA. Jlumcara wWim HeIo-
CTaThYHOTO HUBO HA JBUTaTelHA aKTHBHOCT YBEIHU-
yaBa HE CaMO CIyJauTe Ha HAJHOPMEHO TETJI0 U
3aTIBCTSABAHE, HO € U IPEANIOCTaBKa 3a ToJNIeMus Opoi
XPOHUYHH 3200JIsIBaHUS — OOJIECTH Ha CHPJIEYHO-ChJI0-
BaTa M JUXaTeIHaTa CHCTEMH, Ha OTIOPHO-ABUTATCITHHS
amapar, 3a jaumabetr u Ap. EBpomelickaTta KOMHUCHS
Haco4YBa BHUMAHHETO Ha AbpKaBUTE — WwieHKH Ha EC,
Jla BEBIIMYAT B MAPTHHOPCTBA BCHYKHA WHCTHUTYIIUH OT
0O0IIIeCTBEHMSI KHBOT M 0COOEHO paboTeIuTe B 00pa-
30BaTenHaTa cdepa.


https://doi.org/10.5281/zenodo.8091849

Norwegian Journal of development of the International Science No 111/2023 59

Opranmsanuonsu ¢opmu Ha (UKYITypHA
JefiHOCT M Bb3MOKHOCTH 32 IBUTATEJHA AKTHBHOCT
B YYHJIMIIIHOTO 00pa3oBaHue:

Vpox no ,,@uszuuecko ev3numanue u
cnopm‘ — OCHOBHA ¥ 33IBJDKUTEITHA OpPraHU3allHOHHA
¢dopma Ha paboTa 1Mo GpusHUecKo Bu3muTanue. [1o yue-
OeH TUIaH TO# ce mpoBeka, kKakro ciuensa: B 1L IV, V
u VI knacoge 1o 2,5 yueOHu vaca ceaMuyno, a B I, [l u
ot VII no XII xitacoBe — 1o 2 yqeOHHU 9aca CeAMUIHO
[6]. O6pazoBarenHOTO ChIBpPIKAHHUE CE PeaTu3Kpa Ho-
CpPEICTBOM 3aABIDKUTETHH (JIeKa aTieThKa, TUMHa-
CTMKa W CIIOPTHH WIpH) W u30MpaeMu oOjacTd Ha
yuebHo chabpxkanue [10]. [Tocnenuure ca rpymupanu
B HSKOJIKO PAa3HOBHIHOCTH: IUTYBaHE M BOIHHU CIIOP-
TOBC; TYPU3BM, OPUCHTHPAHC U 3UMHU CIIOPTOBE; pa-
KETHH CIIOpTOBe; (puTHEC U OOMHM CIIOPTOBE; MIAXMAT.
W300phT Ha BUAOBETE CIOPT W/WIHM JBUTATEIHO-IIO-
3HaBAaTENIHA JIEHHOCT Ce MPaBU OT YUMJIHITHOTO PHKO-
BOJICTBO, KOCTO B3eMa IT0JI BHHMAaHHC CHIICCTBYBa-
IMUTE MaTCpUATIHU YCJIOBUA W YYWUJIMIIHU TpaauIIUH,
WHTEPECUTE HAa YUCHHIIUTE M KBanupukamusara (Tsc-
HaTa CHeL[I/IaJ'H/I?;aI_II/IH) Ha YYUTCIIUTC, KOUTO BOJAT TE3U
gacose [10].

% Yac 3a cnopmuu deiinocmu — 3aIbIKATETHA
opraHn3annoHHa (opMa, BbBEICHA C IIEJ ONTHMHU3H-
paHe Ha JBHUTATCIHHS PEXUM Ha ydeHunure. [Ipe3
2004 r. B y4MJIMIIHOTO (PU3MYECKO BB3IHTAHUE CE
BBBEXK/IA T.HAP TPETH NOMBIHUTEICH Yac Mo (uznude-
CKO BB3ITUTAHUE, KOUTO OT yueOnara 2016/2017 r. e pe-
TIIaMeHTHpaH KaTo ,,Yac 3a cioptau aeitaoctu (UC/)
[5, ctp. 1]. B pa3znu4yauTe 00pa3oBaTeiIHU CTCIICHU H
eTarny 00ydIEeHNEeTO 0 OTPEACIICH BUJ CIIOPT FIIH JIBU-
raTeJIHO-UI'POBA aKTUBHOCT CE OCBINECTBSBA IMOCPE-
cTBOM n300p Mexay 10 u 13 Buia ciopTHH IEHHOCTH.
B 3amosenra, pernmamentuparia YCJl, e mocodeHo, 4e
,»l1lo mpennoxenue Ha [lupexkropa Ha YYWIMILETO U
CJIe]] aHAJIM3 U CTAaHOBHIIE Ha PernoHanHOTO yrpasie-
HUe Ha 00pa30BaHUETO U pellieHne Ha ChboTBeTHHS [1e-
JIATOTMYECKHU ChBET 10 U3KJIFOYCHUE MOT'AaT J1a Ce BKITIO-
YaTr M JPyrH CIOPTOBE, ChOOPa3HO BH3pacTTa Ha yde-
HUIIUTE U BE3MOKHOCTUTE HA YUUIUIIETO [5, cTp. 2].
N300pbT 3a BHIOA CHOPTHA aKTHBHOCT, B KOSATO IIE
ydacTBar 3a ChOTBETHaTa yuyeOHa roJiiHa, Ce MPaBu OT
YYeHUIIUTE OIIIe IIPEIH 3aBbPIIBAHETO Ha MTPEIX0HATA
ydeOHa roJjHa, ChOOPa3HO ONpPENENICHUTE OT yUHIIH-
meTo aeriHoctw [7, wi. 28 (2)]. B3 ocHOBa Ha TOBa
YYEHUIIUTE Ce PasIPEeIT IO TPYITH, KaTO OPOSAT UM €
paBeH Ha Oposi Ha MapajeiKuTe 3a BCEKU Kiac [7, .
28 (4) u (5)]. IIpaso ma BomsaT YC]I mMmart caMo yauTenu
1o (U3MYECKOTO BB3MHUTAHUE, KAKTO M TPEHBOPH IO
Buga coprt [7, wi. 28 (7)]. YC/] ce BkIOUYBa B CeAMUY-
HUTE pa3NUCaHus M3BBH Oposl Ha y4eOHUTE YacoBe,
CHOOpPA3HO OpraHM3aNnysATa Ha y4eOHUS IEH U CHOPT-
HaTa 0a3a, ChIIECTBYBAIA B YYMIUIIETO. BE3MOXKHO €
MIPOBEKIAHETO Ha YACOBETE U NPe3 MOYNBHUTE THHU, HO
caMo TpH YCIIOBHE, Y€ T ca OQHUIMATHO OMpPEICIICHH
karo yueOnu [7, wr. 29 (1)].

% Yacose no opeanuzupan omoux u gusuue-
cKa akmugHocm — TIPU 1eJI0JJHEBHA OpraHu3alys Ha
y49eO0HHS JeH 3aIbJDKUTENHO Ce IIAaHUpaT TaKkuBa Ya-
COBE, YacT OT KOUTO BKIIOYBAT ,,0pTaHU3UPAHE U MPO-
BEX/IaHE Ha OTJMXA U CIIOPTA HA YYSHUIUTE 32 Ch3/a-

BaHE Ha 3/JpaBOCIOBHU HaBuuu' [7, wi. 24 (1)]. 3anu-
MaHHATA Ce MJIAHUPAT U MPOBEKIAT €KEITHEBHO Mpe3
y4eOHHUTE JHM TOJ NPSKOTO PHKOBOJCTBO Ha Iearo-
THYECKUS BB3MUTATE] BBB BPEMEBHSI IIEPHO/ CIIEN pe-
JOBHUTE yueOHH 4acOBE HEIIOCPE/ICTBEHO MpeIy Havya-
JIOTO Ha CAMOTIOJITOTOBKATA 32 CIICABAIIINS y4eOeH JICH.

% Uszbupaemu yuebnu wacoge (UYY) u paxyi-
mamuenu yueonu yacoge (PYU) — ot 14.11.2015 r. B
3akoHa 3a MPEeAYIMIHITHOTO U YIHIUIITHOTO 00pa3oBa-
uue B Paznen I11. Yueben rtan, wi. 87 (2) ca mocoueHu
BHJIOBETE TIOATOTOBKA (3aIBJDKHUTENHA, M30UpaeMa U
(akynratuBHa) [4]. Upes UYU ce peanusupa oOyue-
HHE 3a MPUJ00MBaHe Ha pa3IupeHa, ClielUaIN3upaHa,
npo¢uIpaHaTa u/nim 0TpacioBa IOAT0TOBKa, CIICIH-
¢uuHa u pasmmpena npodecroHanHa MoaroToBka [4,
1. 89 (1)], a upes @YU ce ocriiecTBsiBa 00ydeHHE 32
MpUAOOMBaHE Ha JONBIHMTEIHA MOJArOTOBKA [4, Wil
90]. Te3u ¢opmMu B HAKAKBa CTEIIEH 3aMEHHMXA CHIIE-
crByBammre notoraBa 3UIl (3agpmkuternHo-m30upa-
ema noarotoska) u CUII (cBoGogHOM3OMpaeMa moaro-
TOBKA).

% H3zewvHKknacua paboma no uauyecKko v3nu-
manue — Ta3u GopMa ChHIIECTBYBA, HO CITa00TO ¥ MPH-
JIO)KeHHe ce 00yciaBs OT penuna GakTopH: MPOBEXIa-
HETO Ha OT/AEJIHUTE 3aHUMaHHs HE € 3aJbJKUTEIHO, HE
HOCH ,,00HYCH‘‘ Ha YUUTENNTE U HE IPOBOKHPA TAXHATA
AKTHBHOCT, T.€. JaKTOpPHUTE, OT KOUTO 3aBHCH HEeWHATa
e(eKTUBHOCT, HE Ca MPABHJIHO ONpPEJEICHH B HOpMa-
TUBHata ypeaba. Tyk ce BKIIOYBAT €XKEAHEBHHUTE
(yTprHHa TIMHACTHKA, GU3KYATYpHA MUHYTA, OPTaHH-
3UPaHO TOJIIMO MEXKAydacue), CEIMUYHUTE (CIIOPTHU
CEeKIMH, TPYNH CIOPT 3a BCHYKH, I'PYNH 3a JieueOHa
¢usKynTypa) u nepuoandHUTE (YUYSHUYECKH UTPH, TY-
PUCTHYCCKU Pa3XOAdKH, U3JICTHU, TOXOAU U €KCKYP3UH,
CIOPTHH Tpa3HUIM) (GOpMH Ha M3BBHKIACHA padoTa
[1, cTp. 161].

s Yuunuwnu cnopmuu knybose — 10 MHALUA-
TUBM Ha MUHHCTEPCTBOTO Ha 0Opa30BaHUETO U
Haykara (MOH) u MUHHCTEPCTBOTO Ha MJIAACKTa U
cniopra (MMC) e pa3paborena Harpionanna nporpama
(HIT) ,,3aean0 B M3KycTBaTa U B criopTa“ [8] B CHOTBET-
CTBHE C IIpuopuTeTHa obmact 2: ,KoMmnereHTHOCTH U
tajgantu Ha CTparernyeckara pamka 3a pa3BUTHE Ha
oOpa3oBaHueTO, 0OYYEHHETO U y4eHeTo B PemyOmmka
boearapus 3a mepuoma 2021-2030 r. Ilporpamara e
omoOpena 3a 2022/23 ydebHa roanHa U €€ MOHUTO-
PUHT Ha e(QEeKTUBHOCTTa IO H3IBIHEHHETO M Kade-
CTBOTO I B HMHTEpeCc Ha OOIIECTBOTO IPEACTOH 00-
CBHXKIaHEe Ha OBIEImOTO M MPUIOKECHHE 33 BCAKA OT
cleBaluTe yueOH! TOANHHU.

% Meévnyuwiuwmna paboma no Quzuyecko
6b3numanue (CIIOPTHO-ChCTE3aTeNHa JEHHOCT) — Ipu
HEHHOTO OpraHM3MpaHe M MPOBEXKJAHE CE pa3uuTa Ha
JpYyru OOIIECTBEHH CTPYKTYpH 3a CIIOPTHA JEHHOCT —
CIIOPTHHU KJIyOOBE, CAPYKEHHS U aCOLUAINHU, TYPUCTH-
YECKH JIPYXKECTBA, IETCKU CIIOPTHH IIKOJH, IIEHTPOBE
3a MOJIKpemna 3a JUYHOCTHO passurtue) [1, ctp. 215].
To3u BUI IEHHOCT CE IPOBEXK/1a IOCPENCTBOM YJaCTHS
B OpraHU3MpaHu TPEHUPOBBYHH 3aHUMAaHUS U ChCTe3a-
HUSL.

Opranmsanusi 3a NpoBeXIaHe Ha H3CJeABa-
HETO
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Bbenrapckata nepxaBa B smnero Ha MOH
HENPEeKbCHATO pPaboTH 10 TMOCOKa YBEIMYaBaHE
BB3MOKHOCTHTE 32 aKTHBHA JIBUraTeNHa JeiHoct. O0-
paTHaTa BpbB3Ka € BAXKHO YCJIOBHME 3a OBJCHIM IIpa-
BIJIHU PEUICHUS U ICHCTBUS OT CTpaHa Ha MHCTUTYLIH-
WTE, aHTAKUPAHU B 00pa30BaHMUETO, IOPAIN KOETO aB-
TOPCKHSIT €KWl HAacoYM BHUMAHHETO CH KbM
MpOyYBaHE MHEHHETO Ha CHOPTHH Menaro3u, pabo-
Temy B oOpasoBarenHara cucrema. V3cienBaHeTo e
HaCOYE€HO KbM YCTAHOBSIBAHE CTEIIEHTAa UM Ha yIOBIIE-
TBOPEHOCT OT €()EeKTHMBHOCTTA Ha CBHIICCTBYBAIUTE
(dbopMH, TPYIHOCTUTE 1O BpeMe Ha npodecroHaIHusL
UM IIBT U IPENOPHKUTE, KOUTO MMAT 3a MoJ00psiBaHe
Ka4ecTBOTO Ha oOydeHHe B oOnacTra Ha (QU3KYIATYp-
HaTa yYWINIIHA IPaKTUKA.

Mmuennero Ha pecnoHgeHtuTe (41 paboTemu
CHOPTHH MEIaro3u — yYUTENH 10 (PU3NIecKo Bb3MUTa-
HHUE WM TPEHBOPH IO BHJ, CHIOPT OT rpagosere Crapa
3aropa, Kasannek u PagnaeBo) e cpbpano upes meroza
Ha TearOTUYeCKUTEe HM3CIIEABAHE aHKETa, NPOBEICHA

noJ popMaTa Ha OHJIAHH MPOyYBaHE MPE3 Mecell IOHH
2023 r. AHkeTHaTa KapTa ChIbprKa NET BbIpoca, ye-
THPH CbC 3aKPUTH (CKAJIMPAaHU) OTTOBOPHU U EIUH C OT-
BOPEHH OTTOBOPH.

pelcTaBsiHe M AHAJIM3 HA pe3yJITATHTe

EnvH OoT akueHTHTE B HACTOSIIOTO NMPOYYBAHE €
noctaBeH Bbpxy UCJ. Pasrnexpaiiku BB3MOXKHO-
CTHTE, KOUTO C€ Mpejyiarat KaTo u300p Ha JIeifHOCTH B
HOPMATHBHUTE JOKYMEHTH, M3CIECIOBATEICKUAT €KUM
OTKpHBa peauua AyOnupaHus Ha BHIOBETE CHOPT C
TE3U OT 3aABJDKUTEITHUTE U N30upaeMuTe 00IacTh Ha
y4eOHO chabpkaHue. ToBa OT CBOsI CTpaHa Oiaronpu-
ATCTBA 33 HAArpaXJaHe Ha (POPMUPAHHUTE IBUTATEIHU
YMEHHS ¥ U3rpaXk/aHe Ha ANHAMUYHH CTEPEOTHUIIN BbB
BapUaTHUBHU YCIIOBUS — IIPOIIEC 3a JOCTUTaHE Ha BUCIIA
(opma Ha aBuUTaTeTHH HaBUIU. CHIECTBYBAT JIN yCIIO-
BHS M IIPEANIOCTaBKH 332 €(EKTUBHO IPOBEKIAHE Ha
UC/] B yumnumiara € BeIPOCHT, 32 OTTOBOPA HA KOWTO
€ TIOTBPCEHO MHEHHMETO Ha pecroHIeHTHTe. Pe3ynra-
THUTE ca NpeacTaBeHu Ha ¢ur. 1.

GpOoAT Ha CEQMMYHHMTE MACOBE & AOCTaTBMEH

HaMsAHO 0A00pRBAM BApHaHTa My 33
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Queypa 1. Pesynmamu om omeosopume na vnpoca. ,, Kaxeo e Bauiemo muenue omuocHo epekmugnocmma Ha
qcua? -

Yka3aHHeTO KbM BhIIpOca €: ,,Moiisl, MapKupaiite
KBaJ[paT4eTaTa, KOUTO OTroBapsAT Ha Bameto MHeHue,
a B Kpast MOXe€ /1a TIOCOYHTE U HEI[O APYro (TIpeaIoxe-
HHE), KOETO He (Urypupa Kato BapuaHT Ha OTroBop!“.
Ot pesynratute, BU3yalu3upaHu Ha ur. 1, ce BUxa,
4ye rojiiMa 4acT oT um3ciensBanurte Jmna (82,9% or
BCUYKH) Ca HaIbJIHO YIOBJIETBOPEHH OT OpraHM3allu-
sTa Ha Ta3u (opma Ha Pu3KynTypHa padora. [IBama
yautenu u3ka3sat MHenue, ye UCJl TpsOBa ma Obne
BKJIIOUCH B CEIMHYHATa ydeOHa mporpama KaTo peno-
BEH yac, a pyryu ABaMa u3passiBaT pa3ouapoBaHUE, de

JUIICBa HEoOXOoAMMaTa MaTepHaTHO-TeXHHYecka 0a3a
(MTB), ¢ koeTo moYTH ce (popMaH3upa MPOBEKIA-
HEeTO UM. EJIMH pecrioH/IeHT U3Ka3Ba MHEHHE, Ye yue-
HUIUTE TPsAOBA Ja MMAT MPaBO Ha MOBEUE BH3MOMKHO-
CTH, I0pY cBOOOIeH M300p 3a BHA CIIOPT B TO3M 4Yac, a
OIIle SAMH — Y€ C OTJIE]] TOJIEMUs Opoil peTOBHU yIeOHI
yacose, YC]] e uznuiieH.

Bropust nopea pasriieiad BbIIpoC, YHUTO Pe3yJ-
TaTH Ca BH3YaJU3UpaHU Ha ¢ur. 2, € CBBp3aH C
M3BBHKIIACHATA (DU3KYNTYpHA ACHHOCT, IPAKTHKyBaHa
0 MecCTa.
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ExcHypIum
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TpynK CNOPT 33 BCWYHK
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YTPMHHS THMHACTHIE
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Mpynu 23 neseBua duakyarypa
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@ueypa 2. Pezynmamu om omeogopume Ha gvnpoca: ,, Kos/u om nocouenume (popmu Ha u36bHKIACHA paboma
no ®@BC ce npunaea/m 6v6 Bauwemo yuunuwe?

Ha n3cnensanure nuna e npeocTaBeHa Bb3MOXK-
HOCT J]a MapKHpaT IOBedYe OT €JWH OTrOBOp, 3aTOBA
TexHuAT Opoii e 107. C Haii-ronsma yecToTa Ha Ipak-
THKyBaHE ca criopTHUTE npasHumw (73,2%) u ygacTu-
eTo B YueHnueckute urpu (63,4%), ciaeasanu OT Typu-
cruyeckute hopmu (001110 65,9%), CIIOPTHUTE CEKLIUU
(24,4%) n rpynu cnopt 3a Bcnuku (14,6%). Manka
YacT OT CIIOPTHUTE IENaro3u IMPOBEXKAAT OPraHU3H-
paHo (YIOBIDKEHO) TOJISIMO MEXAydacue M yTpPUHHA

rUMHacTUKa. B yuunuimara, B KOUTO pabOTAT PECIIOH-
JIEHTUTE, 300110 He ce MPAKTUKYBAT (GU3KYATypHATa
MUHYTa U TPYIHTE 3a ieueOHa puskynrypa.

Tperarta npoy4BaHa OT aBTOPCKHSI €KUM 00JIacT e
CBBp3aHA C BBBEACHATa B IpmiokeHue oT 2022/23
yaebHa roauna HIT ,,3aenHo B M3KycTBaTa M B ciopTa‘.
W3non3BaHuAT BBIPOC € C OTBOPEHH OTTOBOPH, HA
KoiTo 16 ot pecrionaentute (39% OT BCHYKH) ca Io-
COYMIM, Y€ He paboTAT mo pasriexzaaHara Hamwmo-
HaJIHa IIporpama, mopajy Koeto B Tabdi. 1 ca 0000menn
OCHOBHHTE HJIeH Ha 25 OT U3CIeIBaHUTE JINIIA.

Tabnwma 1.

PesysitaTtn ot oTroBOpHTE HAa BHIpOCa: ,,Kaksu Tpyanoctu B padorara cu mo HII ,,3aenHo B n3kycrBarta
H B cmopTa“ cpemare?“

I/I3paseH0 MHCHMEC U BADUAHTHU HA OTTOBOPUTE

Bpoii otroBopu

He cpemat TpyaHoctu

7

Hey1oBIeTBOPEHOCT OT CTOHHOCTTA M HAYWHA Ha (PMHAHCHpPAHE Ha IporpaMara

Jlutica Ha IEHTpaIM3UpaHa OPraHU3aINs Ha ChCTE3aTeITHO HIUBO

Heo6xoauMoCT OT Mo-aJiekBaTHa M I'bBKaBa CIOpPTHA 0aza

HepmocTur Ha cCHOPTHHU ypeau U MOCOOus

OrpaHrYeHOCT Ha BH3MOXKHOCTUTE 3a U300 Ha CIIOPT

NINWwOo o

Ot naHHUTE, NIPECTaBeHU B TaOJINIaTa, Ce BIKIA
ye 28% oT pecnionaeHTHTe, padotemntu mo HII, He cpe-
AT HUKAaKBH 3aTpyIHEHUs B padoTara cu, 24% He ca
YIOBJIETBOPEHU OT HAYMHUTE M pa3MepHuTe Ha (pUHaH-
cupaneTo 1, 16% M3NnTBAaT 3aTPyIHEHUS BBB BPB3Ka C
JIUIIcaTa Ha OTTOBOPHOCT M MHUIIMATHBHOCT OT YIIpaB-
JISIBAI[UTE MHCTUTYIIMU 32 OpPraHM3UpaHe Ha ChCTe3a-
HUSI WIM JBYCTPaHHHU CPEIlN MEXIy ydwiuinara. 3a
TpUMa PECHOH/AEHTHU JIMIICaTa Ha HeoOXoammara Win
CHCTOSHUETO Ha MaTepUaTHO-TeXHHUYEeCKaTa 06a3a e oc-
HOBHUST NPOOJIeM, a 110 BaMa ca U3pa3uiy Hey0BJe-
TBOPEHOCT OT HEAOCTHUTA Ha CIIOPTHHU YpEIH 1 TI0COOUS
W OT JIMIcara Ha cBoOosa mpu u30opa Ha BHJ CIOPT.

HHTepecHO MHEHUE € U3Pa3eHO OT Y4uTell, KOWTO He
pabotu no HII, Ho 0GscHsBa, ye € BB3XUTEH OT Opra-
HU3anMsATa Ha noxoOHa mporpama B Kanana, kbaero
CBLIECTBYBAT T'OJIIM OpOil BB3MOXKHOCTU 3a CHOPT B
YUWIUIIHA YCJIOBHS, B KOWTO BCCKM EAWMH Yydall
HaMHpa KakBO Jia CIIOPTYBa CJie]l YacoBeTe 0e3 Jla uMa
YCJIOBHUE 32 CBIECTBYBAaHE HA OTAEIHUTE IPYIH CaMO
IIpY HaJIM4YKEe Ha ONpe/ielieH Opor yUeHHIIH.

ITocneaHUAT akKLEHT B M3CIEABAHETO € MOCTaBEH
BBPXY BBBeneHuTe mpe3 2015 r. m3bupaemu u dakyn-
TaTuBHU (OpMU Ha (QU3KYITYypHA JAEHHOCT, pe3ylnTa-
THTE OT KOUTO Ca TOMECTEHHU B Ta0M. 2
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Tabmnwuma 2.

Pe3ysitaT oT 0TrOBOpHTE HAa BbIpocuTe: ,,C KakBa yectora Bogute UYY / @YY no ®PBC?“

nyu BapuanTtu Ha oTroBopure LONAS |

24,4% Beska rogusa 26,8%

0,0% Benubx Ha 2-3 roauHA 0,0%

2,5% Benubx Ha 4-5 roauHn 7,0%

2,5% Camo BeIHBX Npe3 MOCISTHUTE 8 TOAUHH 0,0%

75,6% Huto BeqHBbXK Npe3 MocIeJHUTE 8 TOANHH 68,2%
100,0% O0110 100,0%

B Tabmumara ca mpeicTaBeHH OTHOCHTCITHUTE
JSUTOBE Ha OTTOBOPHUTE, N3YHCIICHH B TIPOIIEHTH. Pe3yi-
TaTUTE IOKA3BaT, Y€ OKOJIO Y4 OT M3CIACABAHUTE JIHIA
©KEroJIHO BOJIT YacoBe MO M30upaeMa u/wiu (akyii-
TaTHMBHA MOAroToBKa. He3HauuTeHa 4acT OT BCHUUYKHU
BOJAT TaKMBa 4aCOBE€ BCAHBXK Ha 4'5 TOAWHH, a MHOT'O
TOJIEMH Ca ISITOBETE HA PECTIOHICHTHTE, KOUTO HUKOTa
He ca BoauiaH (choTBEeTHO 75,6% 3a UYY u 68,2% 3a
oOVY).

HN3Boau U npenopbKu

Cren mpoBEACHOTO HAYYHO M3CCIBAaHE MOTAT Ja
Ce HAIPaBsT CICTHUTE U3800U:

° oTHOCcHO opranm3anusata Ha YCJ[ ce
YCTAaHOBSIBA BUCOKA CTCIICH Ha YJIOBICTBOPCHOCT Ha
CITIOPTHUTE TIeJIaro3u u cpeana takasa 3a HII ,,3aeano
B M3KyCTBara U B copTa‘;

. BBIPEKA JHIICATa HAa  JOIBIHUTEIHO
(hMHAHCOBO CTUMYIIMPAHE 33 U3BBHKJIACHATA pab0Ta 1Mo
(u3nyuecko BB3MUTAHWE CE€ HaONMoJaBa MOBHUIICHA
aKTUBHOCT TPH W3CICIBAHHUTE JIMIAa BHB BPB3KA C
l'lepI/IO)II/I‘-IHI/ITe 3aHUMaHudA, MaJdbK € UIBT Ha
paboTemmre MO HAKOM OT CEAMHYHHTE (QOPMH H
HE3HAYUTEJICH € OPOSIT Ha MPOBEKAAIIUTE SHKETHEBHU
(U3KYNTYypHH JEHHOCTH;

. B o0yiacTuTe Ha M3bnpaeMa U paKynTaTUBHA
MTOATOTOBKH HAW-TOJISIM € JSUTHT Ha HEPaOOTEIIUTE TI0
TE€3W 4acoBEe, HO MMa IEJAro3H, KOUTO BOMISAT €AWHHMS
WM JPYTHsI BUJ TIOATOTOBKA €KETOTHO;

° otHocHo HII ,3aeqHo B W3KycTBaTa W B
croprta“, KOATO CE W3MOJ3Ba W TpWiIara 3a MbpBa
y4eOHa ToiHa, Hali-MHOTO PECIIOH/ICHTH ca H3Pa3iiIH
ITBJIHO yJOBIICTBOPEHHE OT BBBEXKIAHETO W H OT
ChINECTBYBAIlATA OPraHU3aIKs, HO UMa U TOJIsIM Opoi
W pa3HOOOpa3HU npenopvku B Ta3W BPB3Ka, KAaKTO
creaBa:

° Ja ce IpepasriemaT HAYMHATE 32
(dbuHaHCHpaHE HA JCWHOCTUTE IO IPOrpaMara,

. Jla ce MOJ0OPAT U TO B 3HAYMTEIIHA CTEICH
MaTepHaATHO-TEXHUUECKUTE YCIOBUS B yUIIIUINATA BEB
BpB3KaTa ChC CIOPTHUTE 0a3u;

. Jla Ce OCUTYpU HeoOXoIuMarTa OpraHu3aIus
3a peau3upaHe HE caMO Ha TPEHUPOBBYEH, HO U HA
ChCTE3aTeIIeH IPOTIEC;

L4 Jla C€ YBCIMNYAT BB3MOKHOCTUTEC 3a pa60Ta
Ype3 BKIOYBAHC HA OLIC U pa3jIMdYHU BUJAOBC CIIOPT U
CIIOPTHO-ABUT'aTCJIHU aKTUBHOCTH.
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THE USEFULNESS OF FEEDBACK FOR THE TEACHER

Polumeeva I.

Saint-Petersburg University of Management Technologies and Economics

Abstract

https://doi.org/10.5281/zen0do.8091861

The article by Polumeeva I.N. considers the issue of the benefits of feedback for the teacher, which has a
positive impact on both the teaching process and the learning process, indicates the need for feedback not only to
monitor the assimilation of educational material, but also to understand the perception and expectations of the
audience and create an effective learning environment, draws attention to understanding the feedback from the

student's position.

Keywords: feedback, usefulness of feedback, personification of learning, effective learning environment,

personal contact.

The learning process in modern conditions in-
creasingly combines techniques of online and offline
format. Being in a real classroom and speaking to an
audience of listeners, the teacher can see the interest of
students in the topic being presented, notice by the re-
action to the questions posed who does not understand
the answer to this or that question, whether students
hear or listen to the teacher, change the sequence of
presentation of the material and switch to interactive
methods. With distance learning, these visual indicators
are absent and feedback can be obtained by contacting
the listeners directly. Is feedback important for the
teacher? Teachers of domestic universities have a high
annual workload — classroom and extracurricular, and
the calculation of extracurricular workload does not
take into account work with students on feedback, and
these are responses to messages in messengers, and e-
mail, and a learning portal, checking additional tasks in
addition to tasks for monitoring the assimilation of ed-
ucational additional tasks besides the tasks for monitor-
ing the assimilation of educational material. Won't it be
a waste of time for out-of-class or out-of-lecture com-
munication with the audience? The conducted research
in foreign and domestic pedagogical practice indicates
the need and importance of feedback for both the
teacher and the student.

In the modern glossary of a teacher, feedback is
the transfer of information between participants in the
pedagogical process, it is the causal determination of
the actions of each of them. [1] Feedback is established
to improve the effectiveness of learning. Good feed-
back practice encourages teacher-student dialogue, pro-
vides teachers with information that can be used to form
a teaching system. [2, 201-205] Feedback can be posi-
tive or negative, both for the teacher and for the student.
From the student’s point of view, a high score, a lauda-
tory review or comment, not ignoring messages, com-
ments on corrected errors, recommendations for an ad-
ditional source of information, a wish for a speedy re-
covery (for example, if a student wrote in a message to

the teacher that he was ill and could not come to class),
all this is a positive feedback. Positive feedback for the
teacher is a high score of passing the exam, correct an-
swers in the classroom, activity, the desire of listeners
to answer questions and ask questions on the topic be-
ing studied, the gratitude of the student for an interest-
ing lesson, course, for professionalism, expressing
wishes for the organization of the educational process.
A negative feedback reaction also takes place, and it
can cause negative emotions in both the teacher and the
student. For example, this is not a certification in a sub-
ject, a delay in responding to a message, a missed dead-
line (delivery and verification of a task), etc., and the
same of the listed topics causes negative emotions on
both sides of the participants in the educational process.
The failure of the student's exam did not bring joy or
satisfaction to the teacher. The student’s desire to tell
the teacher about the reasons for his failure and the
teacher's desire to listen to the student, the presence of
a dialogue, is the key to good partnerships. The estab-
lishment of contact between the teacher and the student,
as the main participants in the educational process, also
contributes to the personification of learning. Personal-
ized, that is, a personality-oriented learning process that
allows you to constantly monitor current changes in
students. Searches for and updates the personal re-
sources of each subject of the educational process. [3,
127-128]

The first- and second-year students of my groups
were asked to take a feedback survey. Figure 1 shows
the percentage of all responses. To the question whether
feedback from the teacher is important, 97% of re-
spondents answered in the affirmative, and whether
feedback is important for the teacher — 94% believe that
it is important. Among the means of feedback, the in-
formation and educational portal of the university was
most often called (67%), messengers (WhatsApp, Tel-
egram) were in second place (23%) and in third with
10% -email.
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= [lopTan yHuBepcuTeTa = JN1IeKTPOHHaA NoyTa

= MecceHaxepbl

Figure 1. Means of feedback.

It is important to note that in order to find out the
information of interest on the subject, 97% wrote that
they turned directly to the teacher, and not to the tutor.
According to the first-year students, feedback is needed
in order to find out the results of checking completed
tasks and clarify the deadlines, these provided answers
were chosen, as shown in Figure 2, by the same humber
of respondents (43% each) and only a small part of the
first-year students who participated in the survey, 14
percent gave their own answer. They believe that feed-
back is needed to be able to ask individual questions,
receive additional assignments and make progress on
the subject. That is, the usefulness of feedback for a stu-
dent in an effort to get more scores on the subject. Sec-
ond-year students in most cases gave their answers. In

their opinion, feedback is needed to ensure mutual un-
derstanding and correct communication, and it can also
help the teacher better understand the expectations of
students, it is possible to adjust the course at the begin-
ning of training for better assimilation of knowledge by
students, and not ask at the end of the course what dif-
ficulties they encountered in the learning process. Sec-
ond-year students in most cases gave their answers. In
their opinion, feedback is needed to ensure mutual un-
derstanding and correct communication, and it can also
help the teacher better understand the expectations of
students, it is possible to adjust the course at the begin-
ning of training for better assimilation of knowledge by
students, and not ask at the end of the course what dif-
ficulties they encountered in the learning process.

M Pe3ynbTaThl MPOBEPKU = CpOKM BbINONHEHUA = CBOM OTBET

Figure 2. Purpose of feedback according to first-year- students.
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Conclusion

The main participants in the learning process are
faced with new tasks both in teaching the discipline and
in mastering it, an effective solution to these tasks is
possible with constant feedback for the teacher to un-
derstand their students' capabilities and expectations at
certain stages of learning.
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APPLICATION OF INNOVATIVE TEACHING TECHNOLOGIES

Analyzing the experience of introducing innova-
tive teaching technologies in universities, the following
main directions of their application:

-preparation of educational materials, first of all
electronic textbooks, for independent work of students
and classroom activities;

- use of computer technology as a means of teach-
ing and control in the educational process of the univer-
sity:

-development databases on academic disciplines,
etc.

Students are offered training materials, made in
the form of electronic textbooks, many of which text-
books duplicate educational information from paper
carriers, without using the extensive computer capabil-
ities.

The electronic textbook is a comprehensive edu-
cational software system providing continuity and com-
pleteness of the didactic cycle: the provision of theoret-
ical material, the organization of training and infor-
mation retrieval activities, the control of the level of
knowledge, the implementation of interactive feed-
back.

Two technologies for the development of an elec-
tronic textbook have become widespread: a technology
based on the concept of typical screens: a screen saver,
registration, an information screen, a screen of ques-
tions, an exercise screen [1]; technology, based on the
use of the method of theoretical images, as a visual-fig-
urative representation of the semantics of verbalized
forms of scientific knowledge: concepts, laws, theories.
The first technology does not provide a holistic percep-
tion of educational information by students because of
its fragmentary presentation. This shortcoming is over-
come by applying the method of theoretical images,
which allows to develop and generalize the necessary
information as the student requests.

Along with electronic textbooks that reproduce a
full didactic cycle, software systems are applied that
cover individual fragments of the didactic cycle: infor-
mational, encyclopedic and examining electronic
books.

Sakipova Sh.

Kazakh National Agrarian Research University,
Department «/T-technology and automation»
Almaty, Kazakhstan

Encyclopedic e-books contain a large amount of
information on a certain topic, presented in the form of
articles arranged on a thematic principle.

Information e-books contain not so extensive in-
formation, but it is more focused, they are usually used
in the real learning process as an additional reference
tool.

Examination e-books contain a block of questions-
tasks, a testing module and an expert system for ana-
lyzing and evaluating answers.

The improvement of electronic textbooks should
be based on the use of modern technologies such as
multimedia: a multivariate environment, "virtual real-
ity", etc., which can be successfully applied not only in
the implementation of the self - study Students, but also
in the audience.

Multimedia - atechnology that provides work with
video, animation, text and sound. Information obtained
with digital cameras, scanners, camcorders and other
external sources, after appropriate processing and, pos-
sibly, with the addition of text, animation and special
effects, is recorded in a multimedia file.

The use of multimedia in the learning process en-
sures the effective flow of perceptive-mnemonic pro-
cesses due to the optimal interaction of visual and audio
effects.

In combination with hypertext, it forms hyperme-
dia: super complex, based on the method of discrete
representation of information on nodes, linked by ref-
erence.

Despite the complexity of developing and imple-
menting in the educational process - the high cost of
hardware and software, the new computer technology,
the "virtual reality", is creating an illusion of direct
presence in the stereoscopically presented "screen
world".

Its introduction into the educational process al-
lows modeling various types of activities of the future
specialist, especially if it is necessary to work out a sys-
tem of actions in emergency production situations.

The physics "virtual laboratory works" are suc-
cessfully applied in physics, which in combination with
bench works have a great cognitive value and allow stu-
dents to perform all necessary measurements, record
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data from devices, perform mathematical processing of
results, build graphs, diagrams, perform self-tests, re-
spond to control tests, etc.

New technologies are being introduced every-
where that allow students to organize science research
activity on the basis of computer modeling. This tech-
nology may include information necessary for research;
animated and video clips; audio accompaniment;
spreadsheets; systems for managing the work of real
stands, machines, aggregates with the help of special
sensors, coupled with a computer, which processes the
obtained data and presents them in the form of tables,
diagrams, graphs.

All this is of great importance for the future spe-
cialist, who must be in demand and competitively in the
modern labor market.

The positive effect of new innovative technologies
in the educational process is difficult to overestimate.
Of course, they should not be considered as an alterna-
tive to the traditional system of education, since even
the most perfect computer can not replace a living hu-
man communication between the teacher and the stu-
dent. Of course, you must avoid «gaming» training.

The introduction of new technologies into the ed-
ucational process must be scientifically justified, com-
puter training programs and electronic textbooks must
be examined: on the basis of experts' assessment of
compliance with a number of criteria, a certificate is is-
sued that proves their quality and is then recommended
for implementation.

All this implies technical equipping of universities
with modern multimedia teaching aids, broad access to
the Internet.

There was a need for innovative interactive and
multimedia electronic textbooks of a new generation
and format, which is a complex, responsible process
that requires the professional competence of the creator
and authors.

In this regard, we believe that it is expedient for
this to form creative teams of specialists of different
profiles: a subject teacher who develops the general
structure and content of the course, a leading educator
is a specialist in the field of didactics, a psychologist is
a specialist in the psychology of cognitive processes
and age psychology, a programmer, area of ergonomics
and design.

Only such an integrated approach will make it pos-
sible to achieve really effective results in teaching stu-
dents, on the other hand, it will contribute to the devel-
opment of new technologies in universities.

New innovative technologies allow students to use
educational and methodical literature and materials ef-
fectively; to develop problem-search thinking; form a
professional judgment; to intensify research work; To
expand the possibilities for self-control of the acquired
knowledge, and for teachers to update the educational
and methodical literature promptly; introduce modern
teaching technologies; expand the ability to control stu-
dents' knowledge.

Research has shown that new innovative technol-
ogies provide for good assimilation of accurate and ap-
plied knowledge, while it is important that the subject
develop communicative and personal qualities of stu-
dents, contribute to the formation of their scientific and
general cultural outlook.

Application innovative teaching technologies in
the make it possible to improve the quality of existing
teaching technologies and ensure the improvement of
the quality of education and training of specialists, and
therefore, the competitiveness of the entire university
as a whole in the market of educational services.

References:
1. Uvarov A.Yu. Electronic textbook: Theory
and practice - M.: Publishing house URAO, 2010. -220
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Abstract

This article is dedicated to the problem of deviant behavior and preventive work with children and adoles-
cents. The worsening of social and economic situation in Ukraine has led to the number of children with deviant
behavior being increased. It is the risk to any society, because behaviour of such children is usually contrary to
general norms and rules; it is the risk to children themselves, a threat to their health, their further personal devel-
opment and even their life. Thus, the problem of finding effective ways for preventive work with them is actual-
ised. Some peculiarities of different kinds of preventive work are discussed and the ways of its improving are
proposed.

AHoTanis

B crarTi po3rasmaeTbes npodiemMa JeBiaHTHOT MOBEAIHKN HETTOBHOMITHIX 1 IPOBEACHHS PO UIaKTHIHOT po-
00TH 3 HUMHU. Bi,ZL3Ha‘Ia€TI>C$[, j11(0] HOFipIHeHHSI COHiaHBHO-eKOHOMi‘IHOFO CTaHOBHII[A Kpaﬁ-lPI BIUIMBA€ Ha 3pOC-
TaHHS ICBIAHTHUX MPOSBIB Cepe/l HEMOBHOMITHIX. 1le CTAHOBUTD PU3HK IS CYCIIUIBCTBA 1 ISl CAMUX HETIOBHOI-
THIX, OCKUIBKH MOX€ 3YMOBUTH TOJAJBIY COIIaNbHY Ae(opMaliito 0COONCTOCTI, € HeOE3MeYHUM IS 11 )KHUTTS.
TakuM YMHOM, CHOTOJHI aKTyalTi3yIOThCSl MUTAHHS TOINYKY €(PEeKTUBHUX LUIIXIB MPO(QUIaKTUKN JeBIaHTHOT 1O-
BEIIHKHA. AHANI3YIOTBCA IEAKi 0COOIMBOCTI BUKOPUCTAHHS PI3HUX BUAIB MPO(UIAKTUKA AEBIaHTHOI MOBEHIHKH
HETIOBHOJIITHIX, TIPOTIOHYIOTHCS IIUISAXH il BJJOCKOHAJICHHSI.

Keywords: deviant behavior, adolescents, preventive work, scientific approaches.
KuarouoBi ciioBa: feBianTHa 1oBe/iiHKa, HEMIOBHOITHI, MPO(LUIaKTHYHA poOOTa, HAYKOBI IIAXO/IH.

VY Oyab-IKOMY CYCHIILCTBI iICHY€ MEBHA CHCTEMa
HOPM 1 IIpaBWJI TIOBENIHKH, JOTPUMAHHS SIKHX € 000B'-
SI3KOBHM JUTS BCIX WICHIB CYCILIBCTBA.

[ToHATTS HOpMa MOX€E BXXHUBATUCS B IIHPOKOMY
3Ha4YeHHI (e - "IpaBWIIO, SKOMY MiAIIOPSIKOBAaHA
Oymb-sKa MisIBHICTB", TOOTO, HOpPMA - 11€ 3aKOH isUTb-
HOCTI, a TAKOX Y By3bKOMY 3HAYCHHI, KOJIU HOpMa PO-
3TISIAETHCS HE SIK OY/b-sIKi MpaBuiia JUist /i, a TUIbKU
Taki, SKi PErymioI0Th COIANBHY MOBEAIHKY JIOACH,
B3a€MOBIJIHOCHHH MDK OCOOMCTICTIO 1 CYCITIJIbCTBOM.
Takum guHOM, MOBa e mpo HOpMH comianbHi. Cuc-
TeMa COL[IJIbHUX HOPM € MIPOO JisUIBHOCTI, CIIPSIMO-
BaHOI Ha 3a/I0BOJICHHS JIFOJAUHOIO CBOIX MOTpeOd, iHTe-
peciB, Ha JOCSATHEHHS NMEBHMX Iiineid. BoHa okpecmioe
MEXI1 TOMYCTUMOTO, 3yMOBJIIOE CAHKIIT 3a BiIXiI Bif
Hux. CormiaabHi HOPMH CTAHOBIISITH OCHOBY BH3HA-
YEeHHS AKTMBHOI J>KUTTEBOT MO3WLil JoauHU. Yci
COIliaTbHI HOPMHU BUMAararoTh ad0 yTpUMaHHS BiJ I1€B-
HUX MMOCTYTIKIB, 200 aKTHBHE 3IIICHEHHS THX X 1HIITIX
niii. OTKe, BIIXHICHHSIM Bil HOPMH MOXXHA BBaKATH

HEBIIMOBIHICTh TMOBEIIHKA a00 PO3BUTKY OCOOMC-
TOCTi CYCIUTbHIM BHMOTaM.

CouiasibHi HOpMHU (ITPaBOBi, MOPAJIbHI, €THYHI) 3a-
KpimieHi y BimnoBimHmx mokymeHTax. Crmin Bim3Ha-
YHUTH, IO 0araTto 3 OUX HOPM MOEAHYIOTh OJHOYACHO
NPaBOBi, MOPAJIbHI, €THYHI BUMOTH JIO MOBEAIHKH JIIO-
IVHU, TOMY B OKPEMHUX BHI3JKaX MOPYIICHHS SKOICh
HOPMH pPO3IIISIIA€ThCS SIK HEETUYHUM, aMOpaJIbHUI
BUYHHOK, a B IHIINX — BYNHOK BU3HAETHCS HE TUIBKH HE-
€TUYHUM, aJIe H TIPOTHIIPABHUM 1 KAPAETHCS 3aKOHOM.

Sx6n HafOLIBII BaXKIIMBI HOPMH 1 IIpaBHiIa TIOBE-
JIHKW, NPUIHATI B TAaHHOMY CYCIIUIBCTBI, HE Oynu 3a-
KpIIUIeH1 y BIAMOBITHUX MPABOBUX aKTaxX, CYCITILCTBO
HE 3MOTJI0 O iCHyBaTH: 0e3MOPSIIOK, Oe3nmanas, aHapxXis
HEMHHYYE MTPUBEIH 0 Horo 1o 3aruderni. Tomy Bei Hali-
BAYKJIMBIMII BITHOCHHM, B SIKi BCTyNa€ JIOAWHA, 1 30K-
pema Ti, Bill SIKUX 3aJIe)KUTh PiBeHb ii CBOOOH, € mpa-
BOBHMH BiJHOCHHAMHU.

3 11OTO IPUBO/Ty MO’KHA HABECTH BIIOMUI BUCIIIB
Iere, sixmii craB kpunatum: «TUIBKM B 3aKOHI MOXe
ICHYBaTH iCTHHHA CBOOOIaY.
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[Mepi mpaBoOBi aKTH, sIKi BUPOOMIIO JFOJCTBO, —
e 3akoHu Xammypari (1792-1750 pp. mo H.e.). 3akoHH
Oynu i B OUIBII CTapoOJaBHIX Jiep)kaBax (HAIPHUKIAL B
[Iymepi), ane y Hac Ay’Ke Maio BiZOMOCTEH PO HUX.
Jesiki 3 IUX 3aKOHIB JIyXe I[iKaBi i MalOTh Oe3nocepe-
OHE 3HAYCHHS 1 choroAHi. Hanpukiam, apes-
HBOIHIMCHKI 3aKk0HN Many (MidiuHmii Oor - mpaba-
TBKO JIFO/ICH) SABJISITH COOOI0 CYMIIll HOPM 3BUYAWHOTO
MpaBa, MOPAIBHUX HOPM, PEIrifHuX BipyBaHb. Oco0-
JIMBO LIKaBUM € (aKT, 110 B KX 3aKOHAX BHCIIOBIIIO-
€THCS TYMKa TIPO Te, 10 OOT CTBOPUB JIIOAEH 3 PI3HUMHI
TICUXOJIOTIYHIMH BIIACTUBOCTSIMU (TYMaHHICTB, >KOPC-
TOKICTb, YECHICTh, OPEXJIMBICTh, CKPOMHICTE, 3a3Haiic-
TBO TOIIO) i, BIATIOBIAHO, iX MOBeAiHKa Oyne pi3HOIO,
aJie B IbOMY BHIIQJIKy PI3HUMH OYIyTh Y HHX 1 IIpaBa.

CrapoxaBHi 3akoHU (Xammypami, Many Ta iH.)
BpakaJli CBOEIO MOXMYPICTIO, HAaBITh )KOPCTOKICTIO.

KiracHYHUMH BBa)KaIOThCS 3aKOHM ILIOJO IIOBE-
JIHKW WIEHIB CYCIIJIbCTBA, 5IKi icHyBayun B CTaponas-
uiit I'penii, Pumi. HegapeMHo 1 CbOTOHI IOPUCTH BH-
BYAIOTh PUMCBKE TIPaBO.

[TpaBo ¢QeonanbHOro CyCHibCTBA PO3BUBAIOCH
i1 3HAYHUM BIDIMBOM pelirii. JlorMaT epKBH cTaimn
OJJHOYACHO 1 MOJITHYHUMU aKTaMu, a OiOMIHChKI TeK-
CTH YacTO MaJli y CYJli CHILy 3aKOHY.

Hocute sxopcTokuMu Oynu 3aKOHU — cepea-
HBOBIYYsI, X0Ya TOBOPHUTH PO €JMHY YITKY CUCTEMY 3a-
KOHIB TYT HEMa€ MOKJIMBOCTI, 00 BOHA Oyia BiICyTHSI.
BypxyasHe cycniibCTBO B 3Ha4HIii Mipi BHOPSIKY-
BaJIO, CHCTEeMaTH3yBajo 3akoHN. Came B OypKya3HHH
nepio]] icTopii ckiIanuch OpUANYHI akciomu (iICTHHH,
SIKi He BUMAraroTh JI0Ka3iB). 3 TOTO Jacy BOHH JIIOTh Yy
OLTBIIOCTI IIMBITI30BaHMUX KpaiH CBITY.

Ha >xaJib, BCsI ICTOPIst JIFOICTBA CBIYUTH MPO TE,
II0 3aKOHOJABYe 3aKpilJICHHS OCHOBHUX HOPM 1 TIpa-
BIJI TIOBEJIIHKH 11le He 3a0e3reuye y3ro/pKeHOT 3 IUMHU
HOpMaMH moBeiHKH. Ha Bcix 6e3 BUHATKY eTarax po-
3BHUTKY JIFOJICBKOT'O CYCITUIBCTBA YaCTO MaJlM MicLie BH-
MaJIKK CBIJOMOrO TIOPYLICHHS HOPM 1 TpaBHJI IOBe-
JIHKA OKPEMHUMH T'POMO/ISIHAMH, TOOTO TPOSBU aHTH-
CYCIIUIBHOT MMOBEMIHKH. AHTHCYCILUIbHA MOBEIIHKA
MO BUPa)XaTUCS B TPHOX OCHOBHUX (hopMax:

1) aHTHCOWIaIBHUI TPOCTYIIOK, OCHOBHOIO 0CO0-
JIMBICTIO SIKOTO € IIOPYLICHHS MOPaJIbHO ETHYHHX HOPM
i MpaBIJI TIOBEIHKH,

2) IpaBOTIOPYIIEHHS, OCOOJIMBICTIO SKOTO € IOPY-
LICHHS MOPAIBHUX 1 PAaBOBUX HOPM;

3) 3504mMH — HaWOLIBII HeOe3neuHa (hopma aHTH-
COINANBHOT MOBEIIHKH, KA mependavyae KpuMiHAIbHE
MOKapaHHL.

BinxuneHHs Bix 3arallbHONPUHHATHX HOPM 1 TIpa-
BIUJI TIOBEIIHKY 3a3BHYail HA3MBAIOTh JIEBIallisIMH, a 110-
BEIIHKY — JeBiaHTHOO. YacTO BXKUBAETHCS TAKOXK TEP-
MiH «JICTIHKBCHTHA MOBeiHKa. Ha mymKy OuTbmocTi
BUEHHUX, TaKa TMOBEIIHKA XapakTepu3ye ii, SKi Mifs-
TaloTh HE TUIBKA MOPAIEHOMY OCYIy, alle i KaparoThes
3aKOHOM.

Cucrema nokapanp, mepe10adeHnx 3aKOHOIaBCT-
BOM, Ta Ii peaii3allis HE JAlOTh JIOCTATHBO BITYYTHHX
pe3yabpTaTiB y O0poThOi 3 AHTHCOWIABHUMH TIPO-
sBaMH. [lpakTka CBITYHMTH IIPO Te, MO0 B OKpeMi
Mepiou PiBEHb 3MOYMHHOCTI MOXKE JICIIO 3HU3UTHUCS, B
IHIIII — 3HOBY 3pOCTH.

OTKe, OUeBHUTHO, HE CTUTBKU BIOCKOHAJICHHS CH-
CTEeMH TOKapaHb (X04 1 Ie, 3BHYAHO, MOTPiOHO),
CKUTBKM CBO€YacHa NpodiTakTHUHa poOOTa IOBHHHA
CTaTH OCHOBHHM HAINpPsIMKOM y 60poTHOi 3 OpYyIIEH-
HSIMHM HOPM 1 IIpaBHJI NOBEIIHKH, IPUHHATHX B TAHOMY
CycnijbcTBi. BBakaeMo 3a HEOOXiIHE IiJKPECIUTH,
10 TpodiakTHKa 000B'I3KOBO IIOBMHHA OYTH CBO€Ya-
CHOO, TOMY II[0 9aCTO MPO(UTAKTHYHI 3aX0q1 TOYMHA-
I0Th IPOBOJMTHCS TOMI, KOJH BOHH BXKE HE MOXYTh
Jaté e(heKTHBHUX pe3yibTaTiB.

Crporoani IMOCHITFOETHCS TEHICHIIA bi(o)
30UTBIIEHHS] KUTBKOCTI aHTHCYCHUIBHHUX TIPOSBIB, IO
NOB'I3aHO 3 THMH  CKJIQJHHUMH  IOJITHUYHUMH,
COMIATEHO-EKOHOMIYHUMHI YMOBAaMH, SKi CKJIAJHCS B
CYCHUIBCTBI. Ajie 0COOIHBO HEOES3IMEUHOIO € CTiliKa Te-
HJCHIIIS 10 3pOCTaHHS PIBHS JICBIaHTHUX IPOSBIB Ce-
el HEOBHOJITHIX.

3BHUaiiHO, IPaBOMIOPYIIEHHS HEMOBHONITHIX — 1€
i, sIKi, SIK IPaBUJIO, HE CTAHOBIIATH 3HAYHOI CYCITiTb-
HOi HeOe3MeKH, XapaKTepPH3YIOThCS HPUMITHBHICTIO
croco0iB 1X BYMHEHHS, YaCTO MAIOTh YITKO BHPAXCHY
JUTSYy MOTHBAIIFO. AJIe BOHM HaJ3BHYAiiHO Hebe3-
TIEYHI TUM, IO Y BUITAJKy BiICYTHOCTI CBOE€YACHOT pe-
aKIii Ha HUX 3 00Ky 0aThKIB, YUHUTENB, TPOMAJICHKOCTI,
MIPaBOOXOPOHHUX OpPraHiB, MPOBEICHHS BiAMOBiAHOT
npo¢iakTHIHOI poOOTH, MOKYTh Ha0yBaTH CHUCTEMa-
THUYHOTO XapakTepy, CIPUSATH NOTIIHMOIEHHIO COLiab-
HOT nedopmarii 0coOUCTOCTI.

TepMiH «TpodiTakTHKa» BXKUBAETHCS B Oararbox
TaTy3sX HaYKH 1 HafgacTilmie TIIYMadnuThCs AK «IIOTie-
pemKeHHs», «3anobiranusy. B « EHnuknonedii s ¢a-
XIBIIiB cOIiaIbHOI chepr» Big3HAYAETHCS, IO MPOQi-
JAKTHKA — 1€ TsUTBHICTh, CIIPSIMOBaHA Ha 3aro0iraHHs
BUHHUKHEHHIO, IOIIMPEHHIO Y 3arOCTPEHHIO HETaTHB-
HHX COIIAJIbHUX SBHIII 1 iX HeOE3MeUHUM Hachiakam |1,
c.166].

Birumsnsanit yuernnit O.KoBaneHKo mpormoHye
OLIbLI AeTaji30BaHe BU3HAYECHHS NPO(]UIAKTHKY JIEBi-
AHTHOT ITOBE/IHKY HETIOBHOJIITHIX SIK CHCTEMHU KOMILIE-
KCHUX 3aXO0J(iB, SIKi 3MIACHIOIOTHCS ICPYKABHUMH i TPO-
MaJICbKMMHU OpraHizalisiMi i CHpsSMOBaHI Ha BHSIB-
JICHHS 1 JTIKBiJaIlif0 IPUYWH, SKi HETATHBHO BIUIMBAIOTH
Ha 3JIOPOB'S 1 PO3BUTOK OCOOMCTOCTI HEMOBHOJITHIX,
CHPUSIOTH iX 0€3IOTIISITHOCTI, BANHEHHIO HIMH IIPaBO-
MopyIeHb. 3MicT PO UIaKTHYHOT MiSUTEHOCTI B HaM-
OinBII 3araTbHOMY BHTIIA[I MOJISATAE B peaizaiii cuc-
TEMH IIJICCIIPSIMOBAHUX 3aXOIiB, sIKi 3a0e3MedyIOTh
e(eKTUBHY Jil0 COLalbHUX HOPM Yy BCiX cdepax
JKUTTA CyCHiTBCTBA [2, ¢.82].

OxkpeMi yKpalHCBKI BUY€HI PO3MEKOBYIOTH IIO-
HATTS «3amoOiraHHsg», <«IIPUIHHEHHS», «Ipodimak-
tuka». Ha ix nymky, npodinaktuka — 1ie 6araropiBHeBa
CUCTeMa JIePKABHUX 1 TPOMAICHKHX IUTECIPIMOBAHIX
3aXO/iB IOJIO BUSIBJICHHS, YCYHEHHS, HeHTpamizamii
MIPUYXH Ta YMOB JIeBiaHTHOT OBEAIHKH. TepMiH «mpu-
MUHEHHS» BinoOpakac HEraTUBHY OIIIHKY MOIil, KOT-
PO HAMAararTbCsl YHUKHYTH, i aipECHUM aKTUBHUY Xa-
pakTep 3ano0bKHUX Ail. [[punuHEHHS HonATae B JisX,
CIPSIMOBaHUX Ha 3YNHWHEHHS 3JI0YMHHOT AiSUIBHOCTI,
sKa BKE [0Yanacs Ta HeJOIyLIeHHs] HACTaHH 3I0YHH-
HOTO pe3yibTaTy. 3arnoliraHHs € JiSIBHICTIO Jep)KaBu
Ta CYCINUIbCTBA, CIIPSIMOBAHOIO HA YTPUMAaHHSI JeBiaH-
THHX NPOSIBIB HA MOXIIMBO MiHIMaJIbHOMY piBHI uepe3
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YCYHEHHs il IPUYMH 1 yMOB, a TAKOX Ha HEAOITYLICHHS
1 IPUIWHEHHS KOHKPETHHUX 3JI0YMHHHX JiH.

Pesynbratu aHaiizy HayKoBOI JiiTepaTyp CBil-
YHUTh, M0 y 0araTboX 3apyObKHUX KpaiHax HaWOIBII
MIOLIMPEHUM € TEPMIH «prevention» (IpeBeHLs, Ipo-
(inakTHKa, MOTEPEPKEHHS), SIKHI BXKUBAETHCS B JIyXKe
HIMPOKOMY 3HAUCHHI. 3ayBa)KUMO, III0 OCTaHHIM YacOM
Leil TEepMIH MOYaB JOCHTh aKTUBHO BHKOPHCTOBYBa-
THCS 1 B YKpaiHCBKill TICHXOIOTO-TIeAaroTidHIN, cotio-
JIOT14YHIH, FOPUIUYHIHN JliTepaTypi.

Bimomi pi3ai Buam mnpodimakTUkH, SKi TIiCHO
OB’ s13aH1 MK CO00F0 (COIliaNbHa, MeAaroriyya, coiia-
JIbHO-TIEArOT14Ha, TICKUX0JIOTYHa, MEANYHA, KPHMIHO-
JIOTiYHA Ta iH.)

CorriasbHa MpoQUIAKTHKA, sIKA 3MIHCHIOETHCS Ha
PIBHI Iep>aBH 1 PO3TIANAETHCA SK : CYKYIHICTH JIep-
YKABHUX, TPOMAJICHKUX, COI[IATbHO-MEANYHHX 1 OpTraHi-
3aniifHO-BUXOBHHX 3aXOIB, CIIPSIMOBAaHUX Ha MoOIepe-
JUKEHHS, YCYHEHHS a00 HeUTpai3amito OCHOBHUX MPH-
YHMH 1 YMOB, 10 BUKJIMKAIOTh PI3HOTO POJy COLIaNbHI
BiIXWJICHHS HEraTWBHOI'O XapakTepy Ta iHIII colia-
JIBHO HeOE3MeYHl Ta WIKIIMBI BiAXWIEHHS B MOBEII-
uii. [i MeToro € cTBOpeHHs mepexymoB 1T (opmy-
BaHHS 3aKOHOCJIYXHSHOI, BHCOKOMOPAJIbHOT MOBEJi-
HKH; CUCTEMa COIliabHUX, PABOBUX, TIEAarOTIYHUX Ta
IHIIMX 3aXOMiB, CIPSIMOBAaHUX HA YCYHEHHS NMPHYMH 1
YMOB, 110 CIIPUSIIOTH O€30TJISIJTHOCTI, CKOEHHIO [TPaBO-
MOPYIICHD 1 aHTUTPOMAJCHKUX i HETIOBHOJITHIMU,
3MIICHIOBAHUX y CYKYITHOCTI 3 IHIHMBiIyaJIbHOIO TPO-
(UTaKTHIHOIO POOOTOIO Ta CiM’sIMH, SIKi TIepeOyBarOTh
B COLiaIbHO HEOE3NEYHOMY CTaHOBHIIII.

Crix migKpecIuTH, M0 CoIliajdbHa MpodiTakTHKa
€ HeoOXiTHMUM (POHOM, Ha SIKOMY OLIBII YCIIIIIHO 3]TiH-
CHIOIOTHCS BCI IHII BHAM NPOQUIAKTUKU JIEBiaHTHOI
MOBEIIHKHU ITIUIITKIB: IICHXOJIOTIYHA, MEAUYHA, COIlia-
JILHO-TIEIarOT14Ha, Iearoriuia, KpUMIHOJIOT1YHa.

IIcuxomoriuna mpodinakTika. 3aBOaHHSA ICHXO-
JIOTTYHOT TPO(UIAKTHKK: 3IIMCHEHHS TypOOTH IIpO
MICUXIYHE 370POB’S 1 ICHXIYHI pecypcH Jirojei, podoTa
3 HCTMIOBHOJITHIMH, SIKi MAIOTh HU3bKHI PIBEHb EMOIIii-
HUX, TIOBEAIHKOBUX 1 HABYAJILHUX PO3JIAIiB; podoTa 3
«TPYIIOI0 pU3UKY» (PaHHE BUABICHHSA Y ITCH Ta MiTi-
TKIB TPY/AHOUIIB y HaBYaHHI 1 MOBEAIHIII, a TAKOX I0-
JOJIAHHA X TPYIHOIIIB); poOOTa 3 HITBMH 3 SICKPaBO
BHPaXEHUMHU HaBYAIGHUMHU 200 MOBEAIHKOBHMH IIPO-
6remMaMu, KOJIF OCHOBHOIO METOIO IPO(ITaKTHKH € KO-
pekuis abo TOMONaHHSA CEePHO3HUX ICHXOJOTIIHUX
TPYIHOUIIB 1 TPOOIEM.

[lemaroriuna mpodinakTiuka. 3arajom, Ieaarori-
4yHa Tpo(iIaKTHKa — 1€ CUCTEMa TOTePEKYBAIBHIX
3ax0/IiB, ITOB’A3aHUX 3 YCYHCHHSIM 30BHINTHIX IPUYHH,
YMHHHKIB Ta YMOB, 10 BUKJIMKAIOTh Ti YM iHII HEJ0-
Tk (BIOXWJIEHHS) y PO3BUTKY ocoOucrocti. Bona
3MIiHICHIOETHCS Ha (OHI 3aralibHOI ryMaHi3allii meaaro-
TIYHOTO MPOIECY, MPUYOMY YCHINIHICTh CHCTEMHU TIOB'-
s3aHa, IepII 3a Bce, 3 yciMa cy0'ekTaMu IearoriyHoro
poI1iecy.

ComianpHO-TIearoTivHa IpoQilakTHKa 4acTo po-
3IIISAETHCS. BYSHUMH B KOHTEKCTI COIialIbHO-TIe/Iaro-
rigHOi po0OTH K KOMIDIEKC UTECIPIMOBAHUX KOJIEK-
TUBHUX Ta iHIUBIyaTbHUX BIUTUBIB HA CBIIOMICTb, ITO-
YYTTS 1 BOJIIO YYHIB 3 METOIO BUPOOJICHHS IMYHITETY 110

HEraTHBHUX BILIMBIB OTOYYIOUOTO CEPEIOBHIIA, TIOTIe-
PEIDKEHHS acOLalbHOI CIPSIMOBAHOCTI HETIOBHOJIT-
HIX, IX aHTUTPOMAJICHKOT OBE/IIHKH 1 Tepe0y/I0BH CcTa-
BIICHHSI Y9HIB JI0 OTOYYIOYOi AICHOCTI y mporieci me-
PEBUXOBaHHS.

Menuuna mnpo¢iTakTHKa CIHpsSIMOBaHAa Ha yCy-
HEHHS HECTIPUATINBUX (DaKTOPIB, IO BUKINKAIOTD TIe-
BHI HETaTHBHI SBUIIA, 4 TAKOX HA MiJABUILEHHS CTIHKO-
CTi 0cOOMCTOCTI 10 BIUIMBY IMX (DaKTOPIiB; HA PaHHE
BUSIBJICHHS 1 pealOiiTallifo HEpBOBO-TICUXIYHHX MTOPY-
IIeHB 1 POOOTY 3 «TPYHOI0 PU3UKYY, HATTPHUKIIAJ, TTiITi-
TKaMH, 110 MaroTh BUPAXEHY CXMIBHICTH 10 (OpMy-
BaHHS BIJIXWJICHb Y MOBEIIHII; BUPIIIEHHS CHelialb-
HUX 3aBJlaHb, TAKUX SIK JIIKYBaHHS HEPBOBO-TICUXIYHUX
pO3JaiiB, IO CYIPOBODKYIOTHCS HOPYILEHHSIMH TIOBE-
JHKH, a TAKOXK MOTIepePKEHHS PEIUANBIB y 0Ci0 3 yike
c(hOpPMOBAHOIO JICBIaHTHOIO MOBEIIHKOKO.

Kpuminonoriuna npodimakTika BKIIOYAE Taki
KOMITOHEHTH : iH(popMaIliiiHe 3a0e3neueHHsI, SKe TIe-
pendavae MOJIITUYHY, €KOHOMIYHY, MPaBOBY, COIlia-
JHHO-TICHXOJIOTTYHY, KPAMIHOJIOTIYHY, €KOJIOTIYHY iH-
(dbopmMarrito; 1meif KOMIOHEHT TAKOXX MMOBHHEH MICTUTH
iHpopMarito mpo OOIK HETIOBHOJITHIX, K1 MOBEPHY-
JIMCS 3 BUINPABHUX 3aKJIaIB, YMOBHO 3aCy/KCHUX, Ha-
PKOMaHIB TOIIO; KOOPAUHAIIIIO 3aX0iB KPUMIHOIOT14-
HOI NpO(UIaKTHKK; TJIaHYBaHHS; KOHTPOJIb 32 BHUKO-
HAHHSM IUTAHOBMX 3aXO/IiB; OLlIHKA Pe3yJIbTaTIB.

Icuye mie oguH crierudivHAN BUI IPODLUIAKTHKA
— BIKTHMOJIOTTYHA, SIKY MOKHA PO3TJISIaTH SIK OKPEMHHA
BHJ npodinakTuku. BogHodac, BOHA BKIIIOYAE i eie-
MEHTH IICUXOJIOTIYHOT, MeJaroriqHol, COIiaabHOI Mpo-
¢imaktukn. lle - AATBHICTH COIiabHUX IHCTHTYTIB,
CIpsIMOBaHa Ha BUSIBJICHHS, YCYHEHHSI UM HEWTpaiza-
I[IF0 YMHHHKIB, 00CTaBHH, CUTYAIlii, [0 (OPMYIOTH Bi-
KTHMHY TIOBEIIHKY i 00YMOBIIOIOTh BUMHEHHS 3JI0YH-
HIB, BUSIBJIICHHS I'PYII PU3HUKY 1 KOHKPETHUX OCI0 3 mif-
BUIIEHNM  CTYNEHEM  BIKTUMHOCTI 3  METOIO
Teif; a TaKOXK po3poOKa abo BIOCKOHAJICHHSI BXKE HasIB-
HUX CIeHiAIbHUX 3aC001B 3aXUCTy TPOMaJISIH 1 KOHKpe-
THHUX OCI0 Bix 37m04uHiB [3]. 3ayBaKUMO, 10 1EH BH
Mpo¢iTakTUKN B YKpaiHi pO3BHHEHNH TOKH 1110 HEJO-
CTaTHBO.

[IpodinakTka Takok MOXKe OYTH : IEPBUHHOIO,
BTOPHHHOIO 1 TPETHHHOIO.

[lepBuHHA TpodinakTHKa CIpsMOBaHA Ha CTBO-
PEHHS 1 PO3BUTOK YMOB, IO CIIPUSIOTH 3/10POB'T0, 30€e-
PEHKEHHIO KUTTS JiTeH 1 Ha TONEPEPKEHHS HECTIPUSIT-
JIMBOTO BIUTMBY HA HUX (PaKTOPIB COMIANBHOTO U MpH-
pomHoro cepemouia. IlepBuHHA TpOdiTaKTHKA €
MacoBOIO 1 HaltOUTBII ehekTHBHOO. BoHa 6a3zyeTncs Ha
KOMITJIEKCHOMY CHCTEMHOMY BHBYEHHI BIUIMBY YMOB 1
(hakTOpIB COLIATFHOTO i MPUPOJHOTO CEPEIOBHIINA HA
3JI0pOB'SL i PO3BUTOK MUTHHHU. J[0 3aX0JiB TEPBUHHOL
Mo iTaKTHKN HAJEKAaTh 3aCO0HM 3aXHCTY, SIKi MOXKYTh
BILTMHYTHA Ha HECHpUATINBI (pakropw, ab0 Ha MiABH-
HICHHS CTIMKOCTI MUTHHU [0 HECHPUATIHBHX (ak-
TOPIB.

3aBaaHHAM BTOPHHHOI MPOQUIAKTUKU € SKOMOTa
paHHE BUSBIICHHS HETaTHMBHUX 3MIH y HOBEIIHII AH-
THHH, 110 JTa€ MOXKJIMBICTh TaK0XX HOIEPEIUTH iX I0-
JaJbIINi po3BUTOK. BroprHHa, ab0 paHHs mpodinak-
THKa 0a3yeThcsl Ha Pe3ylbTaTaX MacoBOi JiarHOCTUKH
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PI3HOMaHITHUX AaCIEKTIB YXHUTTEIISUIBHOCTI YYHIB 1 €
IHAWBiOyaNnbHOIO B IDIaHI KOPEKIil CHCTEM JKHUT-
TENISUILHOCTI 1 )KHUTTe3a0e3neueH s opranismy. Panns
mpoditakTuka SABIsE CcO00I0 ALUIBHICT IO  3a-
MOOIraHHIO MOMJIMBHX HOpPYLIEHb COLIAJIBHUX Me-
XaHI3MIB MOPAJIbHOT PEeTyJISIIil.

Tperunna, abo miTecnpsMoBaHa MPOdiLIAKTHKA
JIeBIaHTHOT MOBEIIHKN HEMIOBHOJIITHIX — 116 CYKYITHICTh
3aX0JiB, CHPSMOBAHHMX HA MONEPEHKEHHS NEepPexonry
HasIBHUX BIOXWIEHb Yy MOBEAIHII B OUIBII BaXKy
cranito. TpetnHHa mpodinakTHKa iHANBIAYyaTbHA, BOHA
MICTUTh 3aXOJH TI0 BUSIBJIICHHIO 1 YCYHEHHIO KOHKpET-
HUX HEIOJIKIB CIMEHHOr0, MIKUILHOTO 1 CYCITUIBHOIO
BUXOBaHHS, a TAKOXK LUIECIIPIMOBaHY pOOOTY 3 TUMHU
HEMOBHOJIITHIMH, K1 MAIOTh BiIXUJIEHHS B IMOBEMIHII,
BJKe 3IIACHUIIN TIeBHI IIPOCTYIIKY .

[IpodinakTnka — me YacTWHa 3arajJbHOTO HaB-
YalbHO-BUXOBHOTO  IIPOLECYy  3arajJbHOOCBITHBOI
mkon. CrucreMa mpogiakTHKHA B HaBYaJbHOMY 3a-
KJ1a]{i TOBUHHA OYTH Ipe/ICTaBjIeHa B IBOX (hopMax: 3a-
TaJlbHOI0 PAHHBOIO MPOPLIAKTHKOIO 3 yCiMa YIHIMH 1
CIEIIaTbHOO PO UTAKTUKOIO 3 BAKKOBHXOBYBAHUMH,
CXWJIBHUMHU JI0 JIeBialliil yIHIMH, SKi JOIIFHO MPOBO-
JUTH Yy B3a€EMOJIi 3 NPAaBOOXOPOHHUMH OpraHaMH i
COLAIBHAMH 3aKJIagaMH .

B xoHuenrtyansHOMY IUIaHI y TPOdimakTHIHUX
TEXHOJIOTISIX BUIUISIIOTh, NEpIl 3a Bce, iH(opmaniiiHuii
miaxia. Bin 6a3yeTbcs Ha TOMY, IO BiIXUIICHHS Bif CO-
LiaJIbHUX HOPM BiOyBaIOThCSl TOMY, 1110 HETTOBHOJIITHI
iX MPOCTO HE 3HAIOTh. TOMY OCHOBHUM HalpsSIMKOM pO-
060TH TOBHMHHO OyTH iH(OpPMYBaHHS HEMOBHOJITHIX
po iX mpaBa i 000B'SI3KK, PO BIMOTH, SKi TPE ' IBIISI-
I0ThCS JIEP>KaBOIO i CYCIIIBCTBOM JJO BUKOHAHHS BCTa-
HOBJICHUX JIJIsI TAaHOT BIKOBOT IPYIHU COLIaIbHUX HOPM.
e mo>xHa 3xiiicHIoBaTH Yepe3 3MI, kiHO, Teatp, Xymo-
YKHIO JIITepaTypy i iHIIi TBOPU MUCTELTBA, a TAKOXK Ye-
pe3 cucTeMy COLIaIbHOTO HAaBYAHHSA 3 MU0 (hopMy-
BaHHs IPAaBOCBIIOMOCTI HEIOBHOJITHIX, 3aCBOEHHS
HUMH MOPAJIbHUX HOPM MOBEAIHKH Y CYCIUTBCTBI.

CoriaabHO-TIPOPLIAKTHYHUHA MiIX1 MA€ TOJIOB-
HOI0 METOIO BHSIBJICHHS, YCYHEHHS Ta HEWTpatizaliro
MIPUYHH 1 YMOB, SIKi BUKJIMKAIOTh PI3HOTO POy HETaTH-
BHi siBUIa. OCHOBOIO IIHOTO MIXOIY € CHCTEMa Collia-
JIEHO-€KOHOMIYHHX, OpTaHi3alilfHIX, TPABOBUX, BUXO-
BHUX 3aXOJliB, SIKI IPOBOASATHCS AEPIKABOIO, KOHKPET-
HUMU COLIAIbHO-TIEAAT OTTYHUMU 3aKJIagaMu,
COINATBHUM TIeIaroToM UTS YCYHEHHs a00 MiHiMi3arlii
MIPUYUH JCBIAHTHOT TIOBEIIHKH.

CyTb MemuKo-0i0JOTIYHOTO MIOXOAY TOJATaE y
MOTICPEKCHHI MOKJIMBUX BiXHJICHB Bil COIIabHIX
HOPM IIUIECIIPIMOBAHNUMH 3aX0JaMH JIIKYBaJIbHO-TIPO-
(biTaKTHYHOTO XapaKTepy o BITHOLIEHHIO JI0 0Ci0, SIKi
CTPaXXIAI0Th PI3SHUMH ICUXIYHIMH aHOMAaJisiMA. J{yxke
Ba)XKJIMBHUM € CBOEYACHE PO3MI3HAHHS PI3HUX I1aTOJIOTi-
YHUX MOPYLIEHb IICUXIKU, IKI MOXYTh CIIPOBOKYBaTH
3MifICHEHHSI HETOBHOJITHIM HEOOIyMaHUX BYHMHKIB.
Taki nmitTh MarwTh OyTH OOCTEXKEHI MCHXiaTpoM 3
BiOIOBITHIM MEIMYHUM JIIKyBaHHSM, K€ TOBHHHO JI0-
MTOBHIOBAaTHCh BUXOBHUMHM BIUTUBAMH 3 OOKY COIliaib-
HOTO IeJiarora, IICUXoJora.

Ha nHamy nymMKy, HaitOinbII epeKTHBHIM € IICUXO-
JIOTO-TICAATOTTYHUN MiAXIA, SKAH MOJsArae y BiATBO-
PeHHI Ta KOpeKIii sKocTel ocoOHCcTOCTI Y4HS 3

JICBIaHTHOIO TIOBEJIIHKOI0, 0COOIMBO MOPAJBbHUX 1 BO-
JTHOBUX.

AHaNi3ylo4u Cy4acHY CTPYKTYpY BITUHM3HSHOI
CHUCTEMHU TPOQITAKTUKHU, SIKA CTOCYETHCS YIHIBCH-
koi mononi, B. Opxexoscbka, T. denopueHko[4]
BiZI3HAYAIOTH, MO il BOKIMBOIO PUCOIO € TE, IO BOHA
TIpe/ICTaBI€Ha YMCICHHUMH OpraHaMH 1 COIlialb-
HUMH 1HCTUTYTaMH, IO BUPIIIYIOTh BUXOBHO-TIPOdiIak-
TUYHI 3aBIaHHS HAWP3HOMAHITHIIMMHI METOJIaMH 1 3aco-
Oamm. 11i oprasu NoWIsFOTE Ha 3araibHi 1 CHIiaIbHI.

3aranpHi opraHu npo¢inakTHKy — (HaBYaIbHO-
BHUXOBHI, KYJBTYPHO-I03BUIJIEBI, CIIOPTUBHO-0310POBYI 1
IHIIIl YCTaHOBH, 1110 JTIFOTh Y CUCTEMI OCBITH, KYJIbTYpPH 1 T.1.)
3MHCHIOOTH IPO(UTAKTHYHY poOOTY B XO/Ii BUPIIIICHHS 3a-
BJIaHb BHXOBaHHsI 1 ()OpPMyBaHHS Y MiIPOCTAIOUOTO MOKO-
JHHHS CTIHKAX MOPAJIFHIX TIPHHIIAITIB, TIPABOBOI CYCITUTHHOT
TIOBE/TIHKH.

ChemianbHI opraHu  Npo(iTakKTUKA — (TPaBOOXO-
POHHI OpraHu, CIIY>KOH y CIpaBaX JiTeH, OpraHd OMIKH i
MIKTYBaHHS 1 T. iH.) OE3MOCepelHbO BEAyTh POOOTY 3
JUTHMU, TTJTITKAMI, CIM'SIMH TPYITH PH3HKY, 3 HETIOBHOJIIT-
HIMU TIPABOTIOPYIIHMKAMH 1 3JIOYMHIISIMH, IO TTOBEPHY-
JMcsl 3 BUXOBHUX KOJIOHIM 1 cHeliadbHUX HaBYaIbHO-
BHXOBHHUX YCTaHOB, 3aCY/DKEHUX CYJIOM JIO PI3HUX Mip TI0-
KapaHHSI, He TIOBI3aHUX 3 TT030aBJICHHSM BOJTI.

3ayBaxuMoO, [0 MEKa MK 3aralbHAMH 1 CIICIIialTb-
HUMH OpraHamy NpoQuUIaKTUKKA JOCUThH BimHocHa. Tak,
MpoQUIAKTHIHA POOOTA 3 MPIITKAMH 3 PI3HOTO pomy dop-
MaMH TICHXIYHOT 1 COLIANLHOI Ae3aanTariii i 3 ciM'sIMH, 1110
XapaKTepM3YIOTECI THMH ab0 HIMMMHU (aKTopaMu pH-
3WKY, BEIEThCS HE JIMIIE CHElialbHUMU, ajle 1 3arajb-
HIMH OpraHaM# PO(UTaKTHKH.

Cri migKpecInuTH, IO MOJIITHKA JIEPKAaBH CTOCO-
BHO MPO(ITaKTHKK JACBIaHTHOT MOBEAIHKH HEIIOBHOJII-
THIX OyIY€TbCS Y BIAMOBITHOCTI 3 IPUHIUITIAMH 1 HOP-
MaMH MDKHapOJHOIO TpaBa 3 METOI0 3a0e3leueHHs,
TIepII 3a Bce, pearizamii mpaB JUTHHU Ta iX e(eKTHB-
Horo 3axucrty. B Jleknaparii npaB qutuau, KoHBeHIT
Npo mpaBa JUTHHU, BeecBiTHIM neknapartii mpo 3a0e3-
TICUCHHS BUWKHUBAHHS, 3aXHUCTY 1 PO3BUTKY JiTeH Ta iH-
MIMX BOXJIMBUX MDKHAPOIHUX JOKYMEHTaX JOKYMEH-
TaX MICTATBCS TIOJIOKEHHS, CIPSIMOBaHI Ha 3a0e3re-
YCHHS OCOOJIMBHX MpPAaB Ta IHTEPECIB MiIPOCTAIOYOrO
TTOKOJIHHSA, MIAKPECITIOETHCA, IO TIPH BUPIIICHH1 Oy Ib-
SIKMX TIpOOJIEeM JANTHHCTBA CJiJ] 3BEpTaTh yBary Ha Te,
[0 AWTHHA BHACTINOK 1i (i3udHOi 1 po3yMOBOi HE3pi-
JIOCTi, BUMArae CIeriatbHOTO TypOOTH, IPaBOBOTO 3a-
XHCTY SIK IO HAPOKEHHS, TaK i micis [S].

Omxe, B YKpaiHi 3IIHCHIOETHCS TIEBHA TPO(DiIaK-
THYHA POOOTa 3 HEMOBHOJITHIMH, ajic BBaXKaeEMO, IO
BOHA HE € T0CcTaTHBOI0. KpiMm ToTO0, mpodinaktnaanMu
3aX0JlaMH OXOIUICHI B OCHOBHOMY HEITOBHOJIITHI ITiJ[Ti-
TKOBOTO BIiKYy, OCKUIBKH IEBiaHTHI MPOSBU HAHOLIBII
rouMpeHi came y npomy Bini. Ilpore nmpodinakruka
Oyne epeKTUBHOIO, SKIIO 1i PO3MOYNHATH 3HAYHO Pa-
HillIe, KOJH TOMITHI TUTBKH MEPIIi CHMITTOMHA MOKJITH-
BUX BIIXWIEHb Y (hOpMyBaHHI 0COOUCTOCTI, SIKi 4acTo
MPOSABIISIIOTECA BXKE y MOJIOANIOMY HIKUTBHOMY BiIli.
Takox BapTO 3BepHYTH OUIbLIEC yBark Ha BIKTUMHY
PO} LTaKTUKY, OCKUTBKH CHOTOMHI B TIEPioJ BOEHHOTO
CTaHy 3Ha4yHa KUIbKICTh HEMOBHOJITHIX CTalOTh XKepT-
BaMH HACWIIbCTBA, 1110 HETATHBHO ITO3HAYAETHCS HA 1X
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MOJIATIBILIOMY PO3BUTKY. BaXkJIMBUM 3aB/IaHHSIM € BJIO-
CKOHaJICHHSI TPO(ECiifHOT MiNrOTOBKY (haxiBIliB AJIA 3a-
OesrneueHHsT MPOQUIAKTUYHOT POOOTH, 3aydeHHs 10
i€l poOOTH BOJIOHTEPIB.
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Abstract
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This article deals with the problem of work with families in Great Britain. It is a part of social and legal
defense of adolescents in modern British society. Social policy of Great Britain is directed to the creation of the
appropriate conditions for the successful education of all children in all families. Different family programs are
realized and different social services take part in this work. Special attention is paid to the important role of schools
with parents.

AHoTaIis

B crarTi po3risaatoTecs muTaHAS podoTH 3 ponuHoio y Benmukiit bpuranii. Haromomryerscs, mo e yacTuHa
CoLiaJIbHO-TIPaBOBOT'0 3aXUCTY HEMOBHOJITHIX Y OpuTaHchKoMy cycninbeTBi. ConianbHa nomituka Bemukoi bpu-
TaHii COpAMOBaHa Ha CTBOPEHHS HAJISKHIX YMOB YCHIITHOTO BUXOBaHHA KOXKHOI TUTHHHU B KOXKHIl poauHi. [cHye
6araro pi3HHX ITPOTpaM poOOTH 3 POAMHOIO, SIKi PeaTi3yIOThCs PI3HUMH COLiaTbHUMU ciTyk0amu. OcobimBa yBara

3BEPTAETHCS HA BAKIUBY POJIb IIIKOJIM B poOOTI 3 OaThbKaMu.

Keywords: adolescents, social and legal defense, family work, school, Great Britain.
K1r040Bi cjioBa: HETTIOBHOJITHI, COIiaTbHO-TIPABOBHI 3aXUCT, poOOTa 3 poauHoIo, Benmka bpuTanis.

YV Benukiit bputanii 3Ha4Ha yBara HaJa€TbCs M-
TaHHSM COLIAJIBHO-ITPABOBOTO 3aXUCTY AiTeH 1 pOANHH.
Tak, cepea OCHOBHMX 3aBJaHb CY4acHOI COITIaJIbHOL
TIOJITUKY JIep>KaBH MOXKHA BHOKPEMHUTH: TTiBHIICHHS
3araJbHOOCBITHHOTO PIBHSI ITIPOCTAIOYOTO MOKOJIIHHS;
npodeciiHy MiATOTOBKY Ta HAJAaHHS CTApPTOBHX MOX-
JIMBOCTEH ISl aKTUBHOI y4acTi MOJIOZ y TPYZOBOMY
MIPOIIEC] CYCIIILCTBA; HATaHHS ACP’KAaBHOI MIATPUMKH
Ta JIOOMOTH JITSM 3 ()i3UYHUMU YU [ICUXIYHUMU Ba-
JaMH, IEBHUMH 3aXBOPIOBAHHAMU; TypOOTY PO CiM 10

SK YaCTHHKY CYCIILIBCTBA, K MPOBITHAHN (hakTop rmep-
BHHHOI COIIiaJi3allii AMTHHH, CTBOPEHHS y comiymi (00-
IIMHA, KBapTaj, MIKpOpaloH) J03BUILHUX, TPYAOBHX
Ta IHIIUX BHUJIB COUTGHOT AIT€H, MOJIOJ Ta TOPOCIHX;
NpoQITaKTHKY Ta KOPEKIIiIO IeBIaHTHOT MOBEIIHKU MO-
JIO[Ii SIK BAKITUBY YaCTUHY MOJIOADKHOT TIOJTITHKY Ta iH.
[1- 3].

Icaye Oe3miu mporpam poOOTH 3 POAWHOIO.
CimeliHi / 6aTbKIBCBKI IPOrpaMu MOXKYTh BiIPI3HITUCS
3a CBO€IO IHTCHCHBHICTIO, OyTH IaTHUMH abo Oe3-
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KOIIITOBHUMHU, B 3QJIC)KHOCTI Bl CITY»OH, 110 1X IPOTIO-
Hye. Jlo HaiOUTPIN BiMOMHX BIiTHOCSATBCS Taki Op-
ranizanii, sik: Parent Network, Parents as Teachers (ix
MOTEHI[IHHUMHU KIIi€HTaMH € Bci 0aTpku) Ta Newpin
(TyT KIJIiEHTaMH € KpH30Bi CiM’i, SIKi MalOTh 3Ha4Hi
TPYAHOILI, J¢ IS AiTell peajabHOI0 € 3arpo3a (i3ud-
HOTO YM CEKCyallbHOTO HacHJbCTBa). HanmaroTbes Ta-
KO TMOCIIYT'H CIMEWHUMH [IEHTPaMH Ta OpraHi3alisiMu
(Homestart), sKki OmKyIOTbCI HEOIArOTOITYIHUMHI
JiTbMH B Mikpopaiiosi. Lli ciryx0u MoxxHa kiacugiky-
BaTH TaK:

VYHiBepcaibHi CyX0H — TOCTYIHI 151 OYAb-KOTO,
XTO MOTpedye BIOCKOHAIEHHS 0aThKIBChKOT MalcTep-
HOCTI, X04Y€ CTaTH KpaIuM OaTbKOM.

[Mocnyru B MikpopaiioHi — nependadeHi s He-
OJaromoIyYHUX CIMEH, SKi MarOTh MEBHI TPYAHOIIIL.

Cnyx0u 30epe:keHHs ciM’1 — CIIPSMOBaHI Ha OK-
pemi ciM’i, sIKi TIepeKUBalOTh KPHU3Y, 1 PO SKi CTAI0
BiTOMO COIliaTbHAM CITY’K0aM ab0 TTOJTIITil.

JlocimKkeHHs TI0Ka3yIoTh, 10 MPOTPaMH BIIOCKO-
HaJICHHs 0aThKIBCTBa MOXKYTh MO3UTHBHO BIUIMHYTH Ha
MOBEAIHKY 0aThKiB, 3MEHIINTH >KOPCTOKE CTaBIICHHS
JI0 TUTHHH, IOTIEPETUTH TIPOIieC il 3aHe10aHHS, TIOKpa-
UIUTH MIKUTbHI JOCSATHEHHS 1 3MCHIIUTH BITXUICHHS Y
moBeniHMi. byno noBeaeHo, Mo MporpamMu MiATPUMKH
ciM’1 3a1o0iraroTh AUTSIYY KpPUBAY | HEXTYBaHHS AUTH-
HOI0, JIONIOMAaralTh YHHUKHYTH po3mnany cim’i i mepe-
Jadi TUTHHYU B IHIIY CIM O, TIOMIEPEKAIOTh 3M00yTTS
HEraTHBHOTO JIOCBi/ly, SIKUH 4acTO acOLIIOETHCS 3 Jie-
JIIHKBEHTHICTIO [4; 5].

CpOoroHi nporpamMmu MiATPUMKH POJUHH MIPOJIOB-
XKYIOTb pO3BUBATHCS 1 mommuproBarucs. Jjonomora mpo-
O67IeMHHIM CiM’sIM Tiepeioayae BUKOPUCTAHHS ICHUXOTe-
paneBTHYHUX METOJHK, CePel SIKMX OCTAaHHIM 4acoM
3HAYHOTO TOIMPCHHS Ha0ynmu OiXeBiopalbHI METO-
JIMKH, 5IKi 0a3yl0ThCs Ha MPHHIMIIAX HABYaHHS IPaBH-
JBEHUM MOZETSAM TNoBemiHkH. [Ipamroroum 3 cim’elo,
TICUXOTEpaIeBT aHali3ye ICHyIoui CiMEiHI mpobiemMu,
SIKI MOXKYTh 3yMOBUTH HEraTHBHY MMOBEIHKY JIWTHHHU,
BUSIBIISAE X IPUYMHM 1 IPOTIOHYE TIPOTYKTHBHI MOJIEN1
B3a€EMOBIIHOCHH MK YICHAMH POIUHH 1 TITHMH.

[NonynspHUMH € TNCUXOTEPaNeBTHYHI TPYIH, SKi
CKJIaZIaloThCs 3 KUIBKOX ciMell. baraTo 0aTbkiB BBaxa-
FOTh KOPUCHUMU 3yCTPidi 3 IHIMMMH OaThKaMu, sIKi Ma-
10Th MOJIIOHI poOiieMu y BUXOBaHHI aiteid. Pobora B
TaKHX rPpynax J03BoJisie 0aTbkaM OTPUMATH 3HAYHY J0-
OMOTY 3 OOKy IICHXOTepaneBTa Ta iHIIUX OaThKiB B
npoiieci 0OroBopeHHs MpoOJieM, sIKi iX XBHJIFOIOTb.
Crix TakoX Big3HAYWTH, IO JIOAW YaCTO 3BUHYBady-
I0Th 0aTBHKIB NMPOOJIEMHHX AiTeH 32 HENOJIKU Y 1X MO-
BEJiHIII, B TOH Yac, SIK y AaHill TPYNOBil CUTYaIlii, 103-
OaBiieHi Oy/Jb-SKNX 3BHHYBauyeHb, OaThKU IOYYBAIOThH
cebe BUTbHO. ['pyma akTHBHO 0OTOBOpPIOE TpoOIeMHu y
BHXOBaHHI JiTell 1 crmocoOu iX BHpIIICHHS, IO Ja€
3MOTy 0aThKaM 3alO3UYXTH TIO3UTUBHHMA JOCBIJ 1 BU-
kopuctatu Horo. llle oauH BaXJIWBUH MOMEHT, Ha
SIKMH BapTO 3BEPHYTH yBary, lie — aHaji3 MOYyTTiB Oa-
TbKiB. JIy’ke 9acTo OaThKM HE 3aJ0BOJICHI TOBEIIHKOIO
JiTel 1 NepeKMBarOTh HETaTHUBHI eMolLii(po3xpary-
BaHHS, 3MTICTh, arpecis, HEeHaBHUCTh). [HOAI BOHU HABITh
cami co0i 00sATbCSI MPU3HATHCS B TOMY, III0 HETaTHBHI
eMOIIii 010 KOHKPETHUX BUMHKIB IITEH 4acTo mepe-

HOCSATHCS Ha CaMHX JIITCH, MO3HAYAIOThCS HA B3aEMO-
BiTHOCHHAX B poauHi. Y TpyIli BOHH MOXYTh BIIKPUTO
00roBOpOBaTH 1l NPOOIEMH i CHUIBHO IYKATH HIJISIXH
BHUXOJyY 3 CUTyamii. [HOMI mpakTHKYIOTBCS 3yCTpidi Ki-
JBKOX CiMell pa3oM 3 IITbMH, SKi MAalOTh aHAJOTIYHI
npobIeMH.

VY BUIaAKy BUSABICHHA HEOIArOMOIydHOI CiM’i, B
SKIi He CTBOpEHI HaJIe)KHI YMOBH JUIsi HOPMaJbHOTO
PO3BHUTKY AWTHHM i Ile HETATHBHO NMOYHMHAE MO3HAYA-
THUCS Ha MOBEAIHITI, Ti 3a3BUYall TAMYACOBO BUIYYAIOTh
3 TaKOTO CEePEIOBHIIIA.

Ha#iOounpm momupeHuMe 3axoJaMu B TOIOHIX
BUIIAJKAX € BUKOpUCTaHHs «fostering» i «mainstay» [6
- 8]. TouHnit mepexiIag UX TEPMIHIB 3pOOUTH TOCHUTH
Ba)XKKO, aJIe CYTh IX B TOMY, III0 BOHH O3HAYalOTh JO-
T[T 32 Iy)KOF0 JUTHHOYO, OCOOJIMBHUIT BUJ OTIIKYHCTBA.
«Fostering» nepenbavae mepeOyBaHHS y NPHAOMHIN
ciM’1 BIPOJOBX TPHUBAIOTO MEPIOAY Hacy, K IpaBuiIo,
0 TMOBHOMITTA. [IpoTe KOHTaKTH DUTHHH 3 0i0JIOTIU-
HUMHU OaTbkaMu 30epiraloThCs, i SK TUIBKM YMOBH B
ciM’i CcTaloTh OUTHIN CHPUSATIUBAMH Ui BHXOBAaHHS
JUTHHHU, BOHA 3HOBY MOYE MOBEPHYTHCS 10 CBOIX Oa-
THKIB B Oyb-sKHi Jac.

«Mainstay» nepenbayae OIS 32 AITHMU BIKOM
Bin 11 mo 17 pokiB Ha KOPOTIIHIA TIEpioJI, HaHJYacTime
11e — BChOTO KUIbKa MICAIIB, Y 3B’3KY 3 THMYaCOBHMH
TPYAHOIIAMH B CiM’1 AMUTUHH. SIKIIO IMi TPYIHOII 3HH-
KafOTh, IUTUHA TIOBEPTAETHCA B CIM 10, SKIIO XK CiM’s
MPOJIOBKYE TIEPSIKUBATH BAKKHUI TIEPio], TO 0hopmIIs-
erbes «fosteringy.

IcHye e oauH B JOTIIAAY 3a IIThMH i3 HeOa-
TOMIONTyYHHX CIMEH — «emergency care» — IO Y
HaJ3BUYAHHUX (KPUTUIHHX) CUTYaIlisaX. Bid Mae micrie
TOJIi, KOJIM BUHUKAC HEOOXIHICTh HEraifHO 130JIF0BATH
TUTHHY BiJl HETaTUBHOTO BIUIUBY B CiM’1, HAIIPUKJIA],
KOJIM Tpanmiach sika—HeOy/Ab HaJ3BUYaliHa OIS, sKa
MOJK€ BUKIIMKATH IICUXIYHY TPaBMY y TUTHHHU (BOHBC-
TBO, apellT, aBapis 1 T.1.). Y TakuxX BHUIAAKaxX AUTHHA
MePEAAEThCS ISt IOTIISAY B IHIY CiM 10 Ha KiJTbKa JHIB
YH THXKHIB 10 OCTATOYHOTO BUPIICHHS MUTaHHS NPO il
NOJaJbIy JOJIFO.

®docrepHi ciM’i € 0cOOTMBUM (peHOMEHOM OpHTa-
HCBHKOTO CYCHUTHLCTBAa. BOHHM BIiepIie 3 IBUIIHCS caMe Y
Benukiit BpuTanii i mpoHIum y cBOEMY pO3BUTKY Ki-
JbKa eTaIliB: sK JOOPOBUTbHA TPOMAJIChKA IHIIIATHBA,
SK 3aKOHOZAaBYO 0OYMOBJICHHI COLIANIEHUM IHCTUTYT 1
SIK 3MIHHE Ta TOCTIHHO YIOCKOHATIOBAHE COIliaTbHO-
nenaroriyie cepefoBHile, (QYHKIIOHYBAaHHS SKOTO
CIpsSMOBaHE Ha CTBOPEHHA KOM(MOPTHHX YMOB IS
KUTTENISIIBHOCTI TPUHOMHOT TUTHHU. 3MicT 1 popMu
COIIATbHO-BUXOBHOI pOOOTH 3 MPUIOMHIMH JITEMHU Ha
KO)KHOMY 3 BHOKPEMJICHUX €TalliB BU3HAYAIHCH iCTO-
PUYHUMH, EKOHOMIYHHMH 1 COIIaJbHIMH YMOBaMHU
OpUTAHCHKOTO CyCIUIbCTBA. Ha ChOTOIMHINIHINA JICHB
(dboctepHa cim’st Benukoi bpuraHii € oqHUM 13 BaXKIIN-
BHX YMHHHKIB COMIaNi3aIlii MPHHOMHOI TUTHHH 1 CIO-
TTOBEIIHKH.

Po3Burok Teopii 1 npaktuku poctepinry y Benn-
kit bpurtanii 6a3yeThCs Ha YITKO OKPECIEHiil TpaBoBiit
ocHoBI (/lekiapaltist TpaB IMTHHY, BHYTPILIHE 3aKOHO-
JABCTBO KpalHW Ta IH.) Ta aKTHBHIN il 1 BU3HAYCHIN
BIIMOBIATFHOCTI MIiCIIEBUX OPTaHiB BIA/H, SKi MAIOTh



Norwegian Journal of development of the International Science No 111/2023 73

MIATOPSIKOBYBATH CBOT Iii HAI[IOHATBHUM HOPMaM.

®docrepHi ciM’i, IK coIiaTbHO—TIENaTOTIYHUH (e-
HOMEH, OyZy4H CKJIaJ0BOIO0 MaKpOCEPEJOBHILA, 3aCHO-
BaHI Ha COLIAJFHO-EKOHOMIYHOMY 1 COLIOKYIBTYp-
HOMY (YHJAMEHTI OpPUTaHCHKOTO CYCIUIBCTBA 1 BiJO-
OpakaroTh SIK CYCHUTbHI BIIHOCHHH, XapaKTEepHi s
CY4acHOTO OPUTAHCBKOTO CYCHUIBCTBA, PO3BHBAIOYH i
BJJOCKOHAITIOIOYH iX, TaK 1 COLIOKYIIBTYPHUI PIBEHB CY-
CIUTBCTBA, 3AIHCHIOIOYN ICTOTHHH BHECOK Yy (opMy-
BaHHs ocobucTocTi [9, ¢.5].

Cyuacui migxomu 10 opraHizamii i GyHKIioHY-
BaHHS (DOCTEPHMX CIMEH Ta COLIaJIbHOTO CTAHOBIICHHS
JiTell B MeXkax ifouoro 3aKkoHoaaBcTBa Bennkoi bpu-
TaHii po3poOIISIOTHCS 3 ypaxyBaHHIM PI3HUX HAYKOBUX
Teopidl 1 KOHLEeNUii 1mox0 (GakTopiB BILIMBY Ha collia-
Ji3arito npuioMHUX aiteit. Tak, mpu cTBOpeHH] PocTe-
pHOI ciM’ CYTTEBUMH MOMEHTaMH €: TIOETallHE BBE-
JCHHS IUTHHH Y QOCTEpHY CiM 'T0; BpaXyBaHHS BayKJIH-
BHX IPOOJEM Yy IiTeH-CHpIT: MOCHICHa TypOOTa Mpo
reTepOCEKCYaIbHI CTOCYHKH, KOH(JIIKTH 3 POBECHH-
KaMH{ 44 OaThKaMH; PO3B’s3aHHS CTPECOBUX CUTYALIiH,
3 SIKHMH JOBOIWTHCS CTUKATHUCS MPUHOMHHM JITSM
BIIOMa, y IOKOJi, Y TPYyIi POBECHHKIB TOIIO. 3a3Ha-
YHMO, 1110 CTBOPEHHS MPUHOMHOI ciM i, 1 YacTkoBe je-
JIeTyBaHHSA 11 0aTHKIBCHKHX IPaB Ta 000B’SI3KiB HE 3HA-
MEHYe 0000 3aBEPIICHHS COLIAIbHOI POOOTH 3 KOHK-
perHoro  auTHHOW0. HaBnaku, ¢ocrepHa cim’s
3aJIMINAETHCS MEPIIOYSProBUM 00 €KTOM COLaNbHOT
pobotn. OHMM 3 ICTOTHHX i, Ha Hally AYMKY, 0CO0-
JUBO BAXJIMBUX AaCHEKTiB y B3a€MOJIl COI[iabHOTO
MpamniBHUKA 1 (OCTEPHOT CiM’T € CYNPOBI COMIALHUM
MPaiBHUKOM MPHHOMHOT quTrHU. COIliadbHUHA Mparli-
BHUK HE TUTBKH KOHTPOJIIOE ITPOLIEC BUXOBAHHS AUTHHU
B ciM’1, ajie i cam Oepe B HbOMY Y4acTh. 3 IIE0 METOIO
BUKOPUCTOBYIOTHCS Pi3HI METOIUKH, SIKi CIIPUSIFOTH PO-
00TI 3 MPUHOMHUMH JiThbMH. BiH cCHCTEeMaTHYHO BifBi-
Oye NiTe y MpUAOMHHX POIWHAX, CTEXHUTH 3a YMO-
BaMH iX NpOXXHMBaHHA 1 BuxoBaHHA. OcoOnuBa yBara
3BEPTAETHCSI HA BUSBIICHHS CHMIITOMIB MOXKJIMBOT KpH-
BIM TUTHHHM, a00 X HEJIOCTaTHHOI yBaru Jo rnorped ta
iHTepeciB IMTHHHU 3 OOKY MPUIHOMHUX OaThKIB IUISIXOM
MPOBEACHHS OecCil OKpeMo 3 TUTHHOO i OKpeMo 3 0a-
ThKaMH, 3 JAUTHHOIO B MPHUCYTHOCTI OaTbKiB, OIHTY-
BaHH# cycimiB. [Ipn HaiiMeHmIHX Timo3pax, mo mepedy-
BaHHs JUTHHHU B JJaHii POIMHI CTAHOBHUTH 3arpo3y IUIs
il Omaromoiy4ds, BiINOBiOHI OpTraHH pPO3TIIANAIOTH
CIpaBy 1 YacTO MPUIMAIOTh PillIEHHS PO BUIIyYEHHS
JUTHHY 1 IEPEBEACHHS B IHIITY POAUHY.

Jyxe BiOmoBigambHO cTaBisAIThCs Y Benmkiit bpu-
TaHii 710 MATOTOBKU MPUHAOMHHUX OAaThKIB 10 POOOTH 3
MTPMH. BigmoBimHa MiArOTOBKa OaTBHKIB  IIUIKOM
CIIYIIHO PpO3IIISAAETBCS  SIK  OJHA 3  HEOOXiTHHX
COINABHO-TIEJArOTIYHUX YMOB €(EKTHBHOCT] BIIHBY
¢docrepHoi poauHn Ha auTHHY. [Ipodecionanizamis
(docTepHUX OaTHKIB XapaKTEPU3YETHCS ITIABUIICHHSIM
KOMIIETEHTHOCT], = TpoQeciifHoi  3aIliKaBIEHOCTI,
IHAWBIAyalbHAM  YCBIAOMJICHHSM  TO3UTHBY 1
HEAONIKIB AaHOl TpoOJIeMH, OCOOIMBUM YMIHHAM
CTBOPIOBATH CIPHUATIMBUH TICUXOJIOTTYHUH KITIMaT 1U1st
niTedl, KoTpi mpuOynu y HOBY cim’ro. IcHye OGarato
KypCiB 3 pI3HIMH METOIMKaMH ITiIBUIIIEHHS MTPpodecio-
Haizaii pocrepHux 6aThKiB. bathku MarOTh OyTH rO-
TOBUMH HE JIMIIE BIUIMBATH HA JTUTUHY, ale i BHECTH

KOPEKTHBHU Y CBOE XUTTS Y pa3i HEOOXITHOCTI.

OCKUIBKH IITH MOXKYTh MOTPAIUIATH i OIMIKY y
Pi3HI pOANHH, 3 IHIIUM COLIAILHUM CTAaTYCOM i TOTpe-
0aMu, IemapTaMeHT COLIaIbHOI POOOTH HAaMAaraeThCs
3aydaTy A JOTISAY 3a JITBMHU OMIKYHIB , 3AaTHUX
MPAIIOBaTH B Pi3HUX cuTyallisx. Croucku ocid, siKi
3TOJHI CTaTH OMIKYHaM#, (POPMYIOThCS 3a37ajerilb i
MOCTIHHO OHOBJIFOIOTBCSL.

Oniky MOXYTh OTPHUMATH TPOMAISHU, AKi TO-
csrnu 21-piyHOTO BiKy, MaroTh CTaOUIbHI CIMElHI cTO-
CYHKH, XapaKTepPHU3YIOTbCS MO3WTHBHO, iX Ma-
TepiaJIbHO-I0O0YTOBI YMOBH € 33/I0BUIBHUMH, X0U JIep-
JKaBa i BUIUISE 3HAYHI KOLITH HA YTPUMAaHHS JiTeil B
MPUHOMHAX poauHax. Lli iaromu moBWHHI OyTH TOTO-
BHUMHU MPAIOBATH 3 BAXKKOBUXOBYBAHHUMH IITbMH, SIK1
3a3HaMM  (IBUYHOTO, MOPATBHOTO, CEKCYaJIbHOTO
HACHUJIbCTBA, € MEAAroriyHo 3aHenOaHuMu. [lith 3 Ba-
JaMH IHTEJIEKTYaIbHOTO YU (Di3SMUIHOTO PO3BUTKY BH-
MararoTh OCOOJIMBOI yBar i, BiAIIOBIAHO, Yacy, a Ta-
KO HAasBHOCTI TEBHHX OCOOUCTICHO-TIpO(eciiiHIX
BIIACTHBOCTEH OaTHKIB-OIMIKYHIB. 3ayBa)XHMO, IIO Y
[[LOMY BHIIAJIKY TOTIOMOTa TaKii ¢iM’13 OOKY JepiKaBH
CYTTEBO 3pOCTA€, B TOMY YHCIIi i B DiHAHCOBOMY IIIaHi
[6].

Sk Big3HAYANOCH paHille, TUTA49i OyANHKY, HTEp-
HaTH He Oyxe nomymsipHi y Benukiit Bpuranii. Bea-
JKAETHCS, 1110 HOPMAJIbHUI PO3BUTOK JUTHHH Kpallle 3a-
OesmeuyeTbes y ciM’i, HeXail HaBiTh MPHUIOMHIH, IO,
BOYCBHU/Ib, IIUIKOM cripaBeyinBo. CiMeid, sIKi 0a)KaroTh
B3SITH Ha BUXOBAHHS UYXKHX JiTeH, Tyxe O6arato. Mox-
JIMBO, OJIHA 3 IPHYHMH LIHOTO IOJISITA€ B OCOOJIMBOCTAX
MEHTAJIITETy HaceleHHs IIi€i kpaiHm, 00 TyT BBa-
JKA€EThCS TIPECTIDKHUM, ITOYECHHM, T'yMaHHHM BHXO-
BaHHS MUTHHM 3 HEOIAromojy4Hoi ciM’i, K 1 BHUXO-
BaHHS HiTeH 3 (QI3MYHUMH 1 PO3YMOBHMH BaJaMH PoO-
3BUTKY. IIpoTe, Ha Hally AyMKy, HeaOusike 3HaYCHHS
Mae 1 Toi (axT, 110 IS HeJerka i BiAloBiTanbHa Iparst
y Benukiii Bpuranii focuth BHCOKO oruiauyeThest Tak,
JiepKkaBa He TUIbKH MOBHICTIO (DiHAHCY€E BCi BUTpATH,
MOB’sI3aHi 3 YTPUMaHHAM JUTHHH, ajie i 3abe3neuye
npua0aHHs HEOOXiAHOrO OOJaJAHAHHS, TPAHCIIOPTHI
BHUTPATH, JIKYBaHHS, JITHIH BIATIOYMHOK i O3IOPOB-
JICHHS JiTeil, orIaTy npai NpuiHOMHUX OaTbKiB-BUXO-
BAaTeINiB i HABITh iX 6-TH TIKHEBY MOPIYHY BiJITYCTKY.

OpHak, y BCiX BHIIaKax, JIe € MOXIMBICTb, 3y-
CHJUISL CIIPSIMOBYIOTHCSI Ha T€, 100 AWTHHA 3ajHIla-
Jacst y cBOii ciM’i. 3 ciM’sIMH ITPOBOUTHCS IHTEHCHBHA
NICUXOTEPaIieBTUYHA, KOHCYJIbTaTHBHA po0OOTa, CTPOTrO
IHAWBiqyaNbHO, 3aJ€KHO Bi TUX TPYIOHOINIIB, SKi Bil-
yyBae cim’s. Taki ciM’1 mepeOyBaroTh Mif MOCTIHHUM
KOHTPOJIEM COINiaIbHOTO TIpaIliBHUKA (CIICIiaIbHO 3a-
KpIIUIEHOTO Y KOXXHOMY KOHKPETHOMY BHIAJKY), Bill-
BiIYIOTb 3aHATTA y CHELIAIbHUX KOHCYIHbTATUBHHUX
LIEHTPaX 3 NUTaHb CIM’1, SIKi € B KO)KHOMY MICTI.

3rayny poOOTy 3 POAMHOIO MPOBOJSITH HABYAIbHI
saknamd. Jocmimkenns J[. Jxoncon i E. Pencom
(D.Johnson, E.Ransom), metoro sKoro OyII0 BUSBUTH, SIK
IIKOJIa OpraHizye poboTy 3 OaThKaMH IUTS BUPIIICHHS TIH-
TaHb BUXOBAaHHs, TI0KA3aJI0, [0 BYMTEN € iHII[iaTopamMu
CIIUTKYBAHHS 3 POAMHAMH CBOIX YUHIB, a MiCLIEM iX 3yCTpi-
yeit 3a3Buuai € mkoia [10]. ¥V mocmipkeHHl B3sTH y4-
acte 80 yumteniB 3 4 wkin M. Jlonnona. ¥V pesynbrari
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OyI10 3'ICOBaHO, 110 y BUMTEINIB 1 OATHKIB y BEIUKHUX MiC-
Tax NPaKTUYHO HE 3ATHIIAETHCS MOXKIIMBOCTEH JUTst He(ho-
PMaJIbHUX 3yCTpideil. Y HeBEIMKUX OpUTaHCHKUX MicTax
0aTBKU 1 yIHTeNi Kpale 3HaioMi, y HUX OUTbIIIe MOKITH-
BOCTEHl /ISl OICHHUX HE3aIUIaHOBAaHWX KOHTAKTIB, Ha-
TPUKJIaJ, 116 MOXKYTh OYTH HaBITh BUMAIKOBI 3ycTpiul y
MarasvHi, Ha BYJIWITi, B TIEPKBi i T.11. I poManchke KUTTS
JIFOJIEi POXOUTh Ha o4ax B ycix. Tomy, y 6arbkiB dop-
MYIOTBCSL JOCHTH CTiliKi KOHTaKTH, BUHHKAE JIOBipa (abo
HeoBipa) 1o Buutenis. [1Ikona crae He TUTBKH OCBITHIM,
ane i KynbTypHHAM HEHTPOM. Y UUTEeNi HaBYaloTh JiTeH,
a TaKoXX KOHCYJIBTYIOTH OaTbKiB IO PI3HUX MUTAHHSX,
4acTo HE MOB'A3aHUX Oe3nocepesHbo 3 X mpodecii-
HOIO HISUIBHICTIO.

VY BEIMKHUX MiCTaxX AUCTAHIIIS MDK JIFOIbMH 3011b-
ITYETHCs, Y BUATEINIB i 0aTHKIB HEMa€e MOMKIIUBOCTI IS
YacTHX 3yCTpided Jnech 3a MeXaMu HIKOJIH. I, Bimmo-
BiTHO, 3HIKYETBCS JIOBipa OATBKIB JI0 BUUTENIB, OCKLUIBKA
BaXXKO JIOBIPATH TOMY, KOTO TIOT'aHO 3HA€m. ToMy Ha me-
JIaroTiB y BEJIMKHX MICTaX MOKJIAIA€ThCS BAXKIIUBE 3a-
BJaHHS — HAJIArOJUTH NPOIYKTUBHY B3a€MOJIIO 1 3a-
CIIY)KUTH JIOBIpY OaThKiB.

. MxoucoH i E. Percom ycranoBMIH, IO TIPH Op-
rafizanii 3ycTpiueil yunmTeni HaMararoTbCsl BHUPIIMTH
LUTAN CIEKTp 3aBAaHb. BoHN NparHyTh:

1) ckmactd amekBaTHE YSBICHHS IIPO Ci-

Me#He OTOYEHHS JIiTEH;

2) miIBUIIMTH iHTEpeC OAThKIB 10 MIKLIb-

HOTO >KUTTS JIITEH;

3) cCriBBimHECTH TparHeHHs OAaTHKIB i BUM-

TEJIiB;

4) TABMIIATH aBTOPHTET IIKOJII;
5) 3amyuut 6aTHKIB 10 HAJAHHS JOTO-

MOTH IIKOJII Y BUPIIIEHH] PI3HUX UTaHb;

6) Hamary OarbKaM MOMKIIMBICTH OLHWMTH

POOOTY BUMTEIIB i BUPA3UTH CBOE CTABJICHHS JI0

IIKOJIH.

Bci Bumteni, 6e3 BUHATKY, BU3HAIOTh, 1[0 T00Ope
HaJaro/pkeHi B3a€EMHUHM 3 OaTbKaMd JIO3BOJISIOTH M
Kpalie 3p03yMiTH CBOIX YYHIB 1 MOpPaJIbHI MiIBAIMHU
ponunu. Ile 1ae MOKIMBICTh BHOCHTH BiAMIOBIIHI KOpe-
KTHBH B pOOOTY 3 AITHMH, YCTAHOBUTH OUTBIII TOBIPIIHBI
BiZIHOCHHH, MIJBHIIYE aBTOPUTET YIUTEIIB B 04ax Oa-
TBKIB 1 YUHIB, CIIpUsI€ ORI aKTHBHOCTI OaTHKIB Y BH-
XOBaHHi JiTel. Skimo 6areku He OepyTh y4acTh y MPOITY-
KTHBHOMY CITUIKYBaHHI 3 YIUTEIISIMH, TO II€ CTBOPIOE TIPO-
OyeMu CKOPIIIIe T HUX CaMuX 1 IXHIX JIiTeH, 1, 0e3yMOBHO,
VIS LIKOJTHL.

'Ydurredti o AUIsIOTh BCiX OaThKIB Ha 3 TPYIIH 3aJIeKHO
BiJ iX y4acTi B MIKUTEHOMY JKHTTI:

1) aktuBHi, 6epyTh y4acTh y MIKUTEHOMY XHTTI 3
BEJIMKUM O)KaHHSIM Ta EHTYy31a3MOM;

2) machBHi, He KOHTAKTYFOTb 3i IIIKOJIOKO HE TIPOSIBIIS-
FOTh HISIKOT'O IHTEPECY JI0 MOk, 0 BiIOYBAIOTHCA B Hilf;

3) Ti, siKi O€pyTh Y4acTh y NIKUITGHOMY JKUTTI Bi/l BUIIa-
JKy 10 BHMaaKy. Lle 3amexuts Bin IXHBOI 3aifHATOCTI H
Oaxanus. [Ipudgomy Garbku Ipyroi i TpeThol 1 rpynu
SIBHO TIGPEBKAIOTH. YUNTEIi OKAIOTh IiIBUIIIITH aKTHB-
HICTH BCix OaTbKiB, 1epebopoTH iX OalIyKiCTh OaThbKiB,
3poOuTH OiTBINE 3aIliKABICHAMH Y CIIPaBaxX IIKOJH. AJie
pa3oM 3 TUM, SIK CBimUUTh aociimkenns J. [HxoHcoH i E.
PeHcoM, BOHM HE NparHyTh HaZMIPHO CTUMYJIIOBaTH Oa-
TBKIB, TOMY III0 TOOOIOIOTBCS iX MOSKJIIBOTO BTPYJaHHS Y

nipoeciiiHi MUTaHHS.

YV Bemukiit bpuranii mommpeHuMu € Taki GpopmMu
po0OTH KoM 3 OaThKaMHu: OaThKIBCBKI 300pH; HAaTaHHS
crcTeMaTndHoOi iH(popMarii 6aTbkam; KOHCYIbTAIl UIs
0aTbKiB; «rapsunii Tere(OHHUH 3B'SI30K»; OpraHisamis
CIUIBHOTO J03BULIA (BUCTABKH, KOHIICPTH, CIEKTaKIIi;
ISDTBHICTB acollialiil yauTeniB i 0aThKIB Ta iH.) .

JlocnmipKkeHHsT OKa3YIOTh, 10 OAMbKIECHKI 300pu
3IMIIAIOTECS OHUM 3 HaHOUThII eheKTHBHIX 3aXOMIB
CTi y IIKITBHOMY JKUTTI CBOIX fmitedt. Taki mepioanyni
300pH 3HaHOMIIATH OaTHKIB KJIacy 31 HIKUIBHUMH YCITi-
xamu i HeBnadamu giteid. [lopsok neHHuit mux 300piB
MOJKE BKJTFOYATH TaKi ITATAHHS, SK TPYIHOL BUBYCHHS OK-
peMUX TIpeaMeTIB, MPOOJIEMU COLIAIEHOTO PO3BUTKY OCO-
oucrocTi, marpuMka (Gi3MUIHOTO 37OpOB'S miTei. 300pu
MOXYTh OyTH NpPHUCBSIYEHI IpoOJIeMaM BUXOBaHHS Jli-
Tel 1 MUTaHHIM OpraHi3allii CTbHOT pOOOTH BUNTETIB
1 0aTBKIB 3 METOI0 MOPAJFHOTO PO3BHUTKY JiTei. [HOmi
TEMaTHKY 300piB BU3HAYAIOTH CaMi OaTbKH, BOHHU K TOTY-
I0Th YACTHHY BHCTYIIIB, KOHCYJIbTYFOUMCH 13 YUHTEISIMU.
3aranbHi NIKUIBHI 0aThKIBChKI 300pH 3a3BH4Yall MPOBO-
JATHCS He OUTBIIE OHOTO pa3y B piK, KJIacHi 300pH — Jac-
Tille, B 3aJIGKHOCTI Bl MpoOiieM, siKi OTpIOHO HeraiHo
BUPIIITUTH .

Binprricts menarorie Benmkoi bpuranii BBaxaroTh, o
0aThKIB HEOOXIMHO PEry/PHO iHGpopMyeamu TIPO MO, 1110
BinOyBaroThcs B Ko, [H(opMamis moBimomiserses Oa-
ThKaM IHCHMOBO Y BHIVISII JIMCTIB, IIKUTBHUX Opouryp,
TIOBIIOMIICHb Ha JIOMIIIi OTOJIOIIEHB, CTaTel y Tepioand-
HUX IIKUIEHUX BUAAHHSAX. CTHIIb, KUTEKICTh, 00CST 11X IIH-
CEMOBHX 3aC00IB 3B'SI3KY Ja€ YSABIICHHS IIPO CTaH B3a€MUH
MDK POJIMHOIO 1 IIIKOJIOI0: Y JIOCUTH OaThKH iH(OpMOBaHi,
YW HACTPOEHT IPYXKEITFOOHO, UM BUNTEN HE CTABIITHCS (O-
pMaIbHO 110 iH(pOpMYBaHHS OaTHKIB.

Be3ymMoBHO, MOBIIOMJICHHST 0aThKaM HEOOXITHOT
iHpopMamii po KATTS AiTeH y MKOII € HEOOXITHOIO
YMOBOIO JUISI BCTAHOBJICHHS €()eKTUBHHUX B3aEMHH MK
POJIMHOIO 1 IIKOJIOIO Y HABYaHHI 1 BUXOBaHHI Aiteil. [H-
(hopmattist BBOJUTH OaTbKIB y KypC MIKUIBHHUX O, Y HUX
BUHHKAE [TPUPOIHE ODKAHHSI TOCTIHHE OICPIKYBATH CBUKY
iH(popMaIIifo ¥ camuM OpaTH y4acTh y Pi3HUX MIKUTEHUX
3axoax. I, Ik HacNiOK, MPO/IYKTHUBHI B3AaEMUHH MDK Y4H-
TEJSIMA 1 OaTbKaMH PO3BUBAIOTHCS 1 3SMIITHFOIOTHCSL.

VY 06aTpKiB 4acTO BUHHUKAE HEOOXITHICTH B OICp-
JKaHHI KOHCYNbTAIlil BUATENIB 3 SKUX-HEOYAb MUTaHb
HaBYaHHS 1 BUXOBaHHA AiTeil. TOMy BUMTEISIMU 4acTo
HAJIAIOThCSl IHIUBIyalIbHI KOHCYJIbTallil OaTbkam. [1pu
IbOMY 0aThKaM MPOMOHYIOTE 00paTH 3pYYHUH I HUX
Yac JUIsi KOHCYJNbTallii, BYUTENb BIIBOJIUTH JOCTAaTHBO
gacy s 1iei poOOTH, 3a3JaJerigpb TOTYETCS 10 KOH-
CyJbTallii, MPOsBIISE 3alikaBieHe i 100pOo3UwINBE CTa-
BJICHHS B IIPOLIECi KOHCYJIBTYBaHHS.

VY BciX MIKONax Ji€ «eapsyuil mene@oHHul 36's-
30K», SIKUM MO>KHa CKOPHCTATHCS, SIKITIO Oy/ie ToTpeda 3B'-
si3atucs 3 6atbkamu, a00, HABMaKU. A TT0 Be4opax QyHKITi-
OHye CBO€pinHUiT «renedoH aoBipu». IIpakTHKyeThCs
YepryBaHHA JIOCBITUEHHMX TIEAArOriB i ICHXOJIOTa IIIKOJIH,
SIKi 3/IaTHI BIIOBICTH HA PI3HOMAHITHI MMUTAHHS, 110 XBHU-
JIFOOTH OaTHKIB, HAJIATH e()EKTHBHI PEKOMEH/IAITi1.

B nouaTkoBHX IIKOJIaX cepel 3aX0/IiB, IO CIPHUSIIOTH
3aTy4CHHIO 0aThKIB 10 MKUIGHUX CIPaB, MIABUIICHHIO X
B3a€MOIIT 3 YIUTEISIMH, TIOIINPEHA Op2aHi3ayis CRiIbHO2O
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0ozeiwis, po3sar. lle, HanmpuKIaa, BUCTABKU, ONIMITIaIH,
KOHIICPTH, CIIEKTAKIIi, CIIOPTHBHI 3MaraHHs TOmwo. Y HHX
O0epyTh ydacTh y4Hi, yuuTeni, Oatbku. Ha Takux 3axo-
JIaX 9acTO MO’KHA 3YCTPITH BCIX WICHIB POAWHY JUTHHA
i HaBiTH X 3HallOMUX i1 cyciniB. baTbku yacro Buctyna-
I0Th B POJIi CIICHAPHCTIB, JIEKOPATOPIB, Xy/I0XKHUKIB, KOC-
TIOMEPIB, MY3UKaHTIB, TPEHEPIB 1 3aIliKaBIICHIX TIISIIAqiB.
Jlist GartbKiB, SIKI HE MaJI MOXKIIMBOCTI MOOAYUTH BUCTYIT
CBOIX JIiTEH, IIIKOJIa OpTraHi3ye BiIeo3artic 3aX0y.

isubnicme acoyiayiti yuumenie i 6ampKie € PO3IO-
BCIOJDKEHOIO (DOPMOIO B3a€MOJIil BUNTEINIB 1 OaTHKIB y
MOYaTKOBUX MIKoJax Benukoi bpuranii. i 00'emnanns
MaroTh He(hOpMallbHUIT XapaKTep, BOHHU 3/1aTHI 3pyiHY-
BaTH TPAAUIIHAHI Oap'epn MK YIUTEISIMHU i OaThKaMH.
Y HeopMaibHii 00CTaHOBLI (32 YaeM, B IOMAIIHIX yMO-
Bax i T.nI.), y AKiif TIPOXOMATH BCi 3yCTPidi, MOJKHA OLTHII
eeKTHBHO BUPIINTH JESKi MIKUIBHI POOIeMH.

Acoriamii BunTeniB i 0aThKiB MOKIMKaHI BHKOHY-
BaTH Taki (DYHKIIIi: cOIianbHy (3MIIHEHHS B3a€EMHUH MDK
LIKOJIOKO 1 POJIMHOIO, YCTaHOBJICHHSI IOBIPJIMBUX BiHO-
CHH MDK HUMH); iH(opMaLtiiiHy (aHOHCYBaHHS COLATBHUX
1 61aroJiMHUX 3aX0/1iB ); TIMPAMKH(HAIAHHST JIOTIOMOTH 0a-
TBKaM, JIITH SIKUX TUTBKW BCTYIFJIN B IIIKOITY, 00 OaThkaM
3 IpOOJIEeMHUMH JiTbMH). TakuM 4MHOM, acorjiarii BunTe-
J1iB 1 0aTHKIB BUCTYMAIOTH SIK TPYIIX MATPAMKH OCBITH 1 BU-
XOBaHHSL.

BuBuenHst nocBiny podoTtu 3 poauHOr y Benmkoi
Bpuranii cBiTuiTE TIpo peanbHy TYpOOTY Ipo MallOyTHE
JUTEH, B TOMY YHCII 13 HEOJIAromoaydYHUX CIMEH, 1110,

0e3yMOBHO, CIIpHUsIE X TOBHOI[IHHOMY, BCEOIUHOMY, ra-
PMOHII{HOMY PO3BHUTKY.
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Choose the most difficult path. But you won't meet any competitors on it.

Abstract

Charles De Gaulle

This article is devoted to the justification of the world's first alternative, renewable, harmless and sustainable
energy source, the very use of which is an industry for the processing and destruction of generated waste - recy-
cling, comparable in volume to the entire transport and energy complex. If this source of energy is used, it is
possible to stabilize the world at the current level of consumption and implement the idea of sustainable develop-

ment.

Keywords: nature-like technologies, alternative and sustainable energy source, liquefied plasma, plasma
guantum condensate, interatomic interactions, quantum forces of attraction, exchange interaction of electrons.

Quantum physics is the same age as the century.
Its formation began with the work of Max Planck, who
first introduced the concept of energy quanta carried by
photons. The energy and frequency of the latter are pro-
portional to each other, and the coefficient of propor-
tionality h = 1.05x10-34 ? xs is a world constant called
Planck’s constant.

The development of quantum theory followed a
complicated path and turned out to be dramatic. This is
primarily due to the fact that the properties of micro-
objects - electrons, atoms, molecules - are very com-
plex and contradictory. Electrons, for example, accord-
ing to their status in classical physics are defined as
point particles with electric charge and mass. But it
turned out that electrons also exhibit wave properties,
which are found in experiments and lead to the ob-
served patterns of diffraction and interference. Conse-
quently, the qualities of a wave and a material particle
as such are inherent in the electron at the same time.
Such a combination of contradictory and seemingly
mutually exclusive qualities inherent in one micro-ob-
ject is the essence of the principle of wave-particle du-
ality formulated in quantum physics. Dualism, con-
sistent with the entire system of available data, at the
same time makes it difficult to create some kind of vis-
ual image of a micro-object. Of course, an analogy
arises with a two-faced (and possibly many-faced)
mythological creature - like the pagan god Janus - cre-
ated by the imagination of the ancients. But the fact of
the matter is that logic and fantasy also do not seem to
get along with each other. The mathematical style of
describing quantum objects turns out to be, so to speak,
necessary and sufficient. Recourse to visual images
turns out to be as difficult as it is unnecessary. Why this
happened must be explained by the philosophy of
knowledge. But the fact of the matter is that the philos-
ophy of natural science in its present state resembles a
classically beautiful heroine from Russian song folk-
lore, who is trying to catch up with a lively troika with
a dashing cornet.

For quite a long time, quantum mechanics was

used to describe atoms and molecules containing a rel-
atively small number of particles - electrons and nuclei.
With an increase in their number, the purely mathemat-
ical difficulties of solving the basic equation of quan-
tum theory, the Schrodinger equation, increased to a
very strong extent. These difficulties were largely over-
come by applying specially developed methods of per-
turbation theory (based essentially on an iterative pro-
cedure), as well as by using more advanced computa-
tional methods. However, individual micro-objects -
atoms, molecules, ions, or their small complexes, still
remained the central point of the description. It seemed
that the extrapolation of already developed calculation
methods and their application to more complex atomic
and molecular complexes would make it possible in
principle to describe such systems as well. However,
the implementation of this approach met with funda-
mental difficulties. In particular, it was not clear why
macroscopic objects ,

despite the fact that they are formed by a conglom-
erate of atoms and molecules, they physically behave
differently than quantum micro-objects. For them, the
classical method of description completely passes. It
seemed that macro-objects and micro-objects were sep-
arated by a mysterious but impenetrable "curtain”, on
both sides of which completely different scenarios were
played out. Incidentally, this enabled the followers of
the so-called instrumental idealism (the philosophical
concept of quantum mechanics) to substantiate the the-
sis that it is impossible to obtain any objective
knowledge about the world of electrons, since it is im-
possible in principle to remove the veil separating “our”
world from the microworld. Apparently, with the dis-
covery of lasers, the successes achieved in the develop-
ment of quantum electronic devices, and also as a result
of research into such phenomena as ferromagnetism
and superconductivity, the situation has changed radi-
cally. What happened? It turned out that a system of
atoms or molecules, or a gas enclosed, for example, in
a resonator, under certain conditions, functions as a sin-
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gle coordinated system, causing a coherent effect of ra-
diation. The parameters inherent in such a macroscopic
system contain Planck's constant and, therefore, are es-
sentially quantum: the entire system as a whole is rep-
resented as a kind of single molecule. The curtain di-
viding the "worlds" is removed. The situation is similar
in macroscopic samples that exhibit the properties of
ferromagnetism, superconductivity (especially high-
temperature) and other phenomena. Global quantum
forces cover by their influence not separate pairs of at-
oms or molecules, but the whole sample, in which the
influences of a long-range order are simultaneously
“switched on”.

The central problem of modern physics is the
problem of many particles. The difficulty of solving
this problem is related to the need to take into account
the collective forces acting in systems of a large num-
ber of particles. The importance and relevance of ob-
taining such a solution is due to the fact that it is the
long-range order forces that completely determine the
structure of condensed media - solids, liquids, dense
plasmas. Understanding the mechanism of collective
forces will reveal the nature of many relatively recently
discovered phenomena (for example, the phenomenon
of high-temperature superconductivity) and use these
phenomena in technical fields. So it becomes more and
more clearly clear that the long-range order forces have
an essentially quantum character. The impact exerted
by each given atom on the surrounding atoms can be
amplified by the principle of an avalanche: the dis-
placement of one of the stones induces the movement
of the entire mass of the avalanche, which moves as a
whole.

The concept of long-range quantum forces will un-
doubtedly have a stimulating effect on the development
of not only the indicated areas of physics, but also those
technical sciences that are directly related to them.
Metal physics, physics of defects and strength of mate-
rials, physics of polymers and liquid crystals, applied
aspects of the physics of phase transformations and
magnetism - these are the branches that directly need
some unified and a priori approach to describing the
fundamental forces acting in condensed media. It is by
no means excluded, for example, that the destruction of
a material begins with anomalies in the motion of a
small group of electrons or atoms, which take on the
functions of those "stones" that create the avalanche
mentioned above. In general, it is reasonable to ap-
proach solid state physics, if we seriously study the
problem, only with quantum measures. Sometimes this
approach is difficult to implement, but it works for sure.

Let us turn to the consideration of effects associ-
ated with the action of long-range order forces of quan-
tum nature in a plasma medium. Plasma (without the
admixture of neutral atoms) is a fully ionized gas
formed by electrons and positively charged ions. If the
concentration of plasma particles is not too high, then
the particles are described by Boltzmann statistics -
such a plasma is called non-degenerate. Coulomb
forces act between particles, which are screened due to
dynamic effects: the potential created by an electron or
ion falls relatively quickly (exponentially)

with distance from the particle. The characteristic

distance over which this decay takes place is called the
screening radius or the Debye radius. Each given parti-
cle in the plasma is affected by Coulomb forces only by
those particles that are enclosed in a sphere of the spec-
ified radius and centered at the location of the particle.
This sphere is also called the Debye sphere.

In the absence of interaction between particles,
plasma can be thought of as a two-component (elec-
tronic and ionic) ideal gas. In the presence of interac-
tion in the equation of state of the gas, corrections ap-
pear negative in sign, which decrease both the pressure
and the internal energy of the plasma. These corrections
are called classical corrections for imperfection. The to-
tal energy of the particles, thermal plus the energy of
the Coulomb interaction in the Debye spheres, is al-
ways positive, since the corrections for non-ideality are
relatively small in absolute value: the classical interac-
tion does not give a related state of liquefied plasma
(plasma quantum condensate) discovered by the author
for the first time in the world - this fundamentally new
state of matter , which combines the features of an or-
dinary liquid (fluidity, surface tension, internal correla-
tions) and ionized plasma in the usual sense. Theoreti-
cal concepts of such a state are based on the quantum
theory of exchange forces in condensed media [1, 2].
The main feature of such forces is their collective (un-
paired) nature, which ultimately determines the long-
range order in interatomic interactions. In general, mo-
lecular forces, and especially the forces that determine
the long-range order, are of a purely quantum nature.

Quantum forces are a natural fact, because exper-
imentally, experimenters dealing with discharges were
repeatedly convinced of this. The exchange interaction
of electrons under such conditions leads to the attrac-
tion of ions to each other, the binding energy of the lat-
ter becomes negative. Such states are often spontane-
ously realized in nature. Quantum forces are due to the
successive overlap of electron shells belonging to
neighboring atoms or ions. This overlap creates a first
order effect with respect to the de Broglie wavelength
to the interionic distance. If in substances that are in the
usual phase state, overlap also exists, but with increas-
ing distances between atoms it decreases exponentially,
then in plasma (since the spectrum of quantum energy
states is continuous) the effect of reducing the intensity
of shell overlaps with increasing interparticle distances
slows down significantly and is described by a power
law . As a result, such a pattern of particle interlinking
arises, which corresponds to a chain of sequentially
overlapping electron clouds, with each of the branches
of the chain extending over a distance of the order of
the screening radius. On the whole, the chain covers the
entire plasma: plasma ions “captured” by this chain are
attracted to each other, and a phase transformation of
the plasma occurs. The transition to a new state is ac-
companied by the release of energy equal to the heat of
transformation.

At the above concentrations, quantum forces en-
sure strong adhesion of particles of matter, i.e. create an
attraction, and the bond energy between them becomes
negative. The fact that the overlap of the electron shells
leads to their efficient cohesion is well known from
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chemical bond theory. Let us point to the classical Heit-
ler-London theory of molecular forces, in which such
forces are found in the calculation of the simplest mol-
ecules based on variations. Variational methods in
physics are classified as intuitive, a posteriori. Only a
theory based on a direct solution of the fundamental
equation of quantum theory, the Schrédinger equation,
can be consistently heuristic. phase, as well as to pre-
dict those properties of this phase that can and should
be used by modern engineering and technology [1, 2].
In modern plasma physics, practically all the ef-
forts of researchers are concentrated in the field of high-
temperature plasma. In this case, the emphasis is on
"hot" thermonuclear fusion, the difficulties of realizing
which under terrestrial conditions are well known. At
the same time, there are plasma-phase energy sources
determined by the collective nature of the interaction of
particles, which is most clearly manifested in a fairly
dense plasma (with particle density "= 1019 1%?*¢cm -3
) in the low-temperature region [1]. This plasma turns
out to be much simpler than the plasma intended for
thermonuclear fusion. One of the ways to obtain such a
plasma is compression by a pulsed electric discharge.
At relatively low temperatures, the plasma be-
comes non-ideal, since the energy of the Coulomb in-
teraction of particles in such a plasma turns out to be
comparable with the energy of the thermal background.
However, the main feature of such a plasma, and this
circumstance is the main one, is that its state is essen-
tially determined by the quantum forces arising in it. In
accordance with the usual qualification, the plasma is
not degenerate, at the same time, the average interelec-
tronic distance is several times greater than the de Brog-
lie wavelength of thermal electrons, which character-
izes the quantization of the system of particles, and the
interatomic distance satisfies the following inequality
[1, 2]:
r<i0r<ryg,
those. the shielding radius is an order of magni-
tude greater than the Debye radius. Similar conditions
also arise (often) in gas discharges, but remain unex-
plored due to uncontrollability and lack of understand-
ing of the processes occurring in them.
Quantum forces create the effect of long-range or-
der forces in plasma, which, as is known, cause phase
transformations in matter. With an increase in plasma
concentration, the exchange coupling between elec-
tron-ion complexes sharply increases, so that the
plasma forms a kind of condensate in which the degree
of ionization is preserved, but at the same time the prop-
erties of the phase state inherent in a liquid are mani-
fested - a phase transformation occurs. The latter, as in
ordinary phase transitions in substances, is accompa-
nied by the release of energy, which, however, turns out
to be much larger than in ordinary phase processes.
The specific energy release (per gram), corre-
sponding to the latent heat of phase transformation, is
the following value [1]:

E=10z%e2n '3/ m;, )

Wheree = - 4.8-10""" cgs is the electron charge, z is
the power

ionization of atoms, m ; - ion mass.

Assuming n=102tcm 3, to estimate z=2, m;=
2:10 2g, we obtain E o= 10 Berg/g = 1 MJ/g , which
exceeds the energy release of the most efficient fuels
(except for nuclear materials ).

Energy sources of the type under consideration
have a number of properties that should lead to special
attention to the physical phenomenon considered here:

The energy release is not associated with atomic
transformations or chemical reactions, but with the for-
mation of a specific ionized conglomerate, which has
the properties inherent in a light liquid, in particular,
surface tension, which increases its

It can be assumed that such phase transformations
in plasma take place in nature in a low-temperature but
relatively dense plasma. Energy jumps of the consid-
ered type, accompanied by energy release, are probably
observed in the stellar medium, in ionized gas in the
inner layers of planets such as Jupiter, and possibly also
in terrestrial conditions, for example, in lightning dis-
charges leading to the formation of ball lightning. Sim-
ple numerical estimates show that the necessary physi-
cal conditions are satisfied in this case.

The binding energy calculated per ion is equal to
ten times the value of the quotient of the square of the
ion charge and the average interionic distance, if this
energy is expressed in ergs. The corresponding specific
heat of transition for the substance of ball lightning will
be 20 kJ/g, which exactly corresponds to the average
statistical value estimated on the basis of processing ob-
servational data. If, using special conditions for gas dis-
charges, we increase the average value of the ion charge
by several times, then the specific energy release in-
creases by more than an order of magnitude and ex-
ceeds the value of the heat of combustion, say, of gas-
oline (46 kJ/g). The "fuel" obtained on the basis of the
use of a quantum phase transition is environmentally
friendly - it is not associated with chemical reactions at
all, but only leads to the formation of a "liquefied"
plasma substance (such as liquid crystals). To receive
such

"fuel" suitable industrial waste, dumps. As a result
of its “combustion”, a substance is formed that exhibits
pronounced electrical and magnetic properties that are
useful in themselves.

The idea of saving humanity from extinction, ex-
pressed by Academician A. V. Kulakov, is the result of
his 50 years of research in the field of breakthrough en-
ergy technologies, in the theory and practice of collec-
tive forces of quantum nature in plasma (for example,
non-ideal), liquid, solids, based on applying the ex-
change theory of perturbations, he created a unified
guantum concept of forces, which determines the long-
range order in condensed media. Kulakov's idea is of
particular value, because allows technologically to
cope with the huge volumes of exhaust gases coming
from the world industry into the closed lower layer of
the atmosphere, and with the extraordinary amount of
waste accumulated during the existence of the planet:
sludge ponds, mining dumps, waste landfills, etc. - that
is everything that destroys the health and immunity of
the population, This is possible only through the use of
the new only clean energy in the world proposed by the
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author - nanoenergy of a new technological order, ma-
terializing as fuel all the garbage of the planet - gases
and all waste products of human life, processing all the
garbage of the planet according to technology devel-
oped by Kulakov into heat, electricity, laser radiation
and new methane nanomaterials, allowing these to
clean the oceans of the earth and the atmosphere from
waste and save themselves from poisoning by the waste
products of mankind itself and a climate catastrophe.
Isn't this the only and last hope for the salvation of man-
kind from poisoning by the products of the vital activity
of mankind itself?

The author predicted and confirmed the existence
of a fundamentally new state of matter, combining the
properties of liquid and ionized plasma - a fundamen-
tally new, efficient and harmless source of energy, [1-
8] the use of which allows reducing environmental pol-
lution with waste. Cleaning up the planet Earth polluted
to the limit, in some parts of which gas pollution, slag-
ging, municipal waste exceed all permissible standards,
will lead to the creation of a clean (with zero emissions
of any gases) climate and an increase in the immune
system of the population, which creates the opportunity
for people to exist safely. Since the beginning of the
19th century, countries have switched to fuel combus-
tion technologies with the release of heat-accumulating
gases into the atmosphere, while the Earth has warmed
by now by 1.1 degrees Celsius. Scientists believe that
only decisive action to reduce emissions can keep the
planet from exceeding 1.5 degrees of warming - a limit
beyond which the consequences will become more cat-
astrophic than rising sea levels, extreme weather. Reck-
lessly and illiterately set by scientists, the goal of
achieving zero emissions in the United States by 2050,
in China by 2060, in India by 2070 on existing technol-
ogies is physically unrealistic, spending fantastic funds
on this fix-idea of correction, these countries fall into
the trap of destruction. In distinguished scientific work-
https://www.conservativewoman.co.uk/we-havent-
the-materials-money-or-skill-to-achieve-net-zero-
thi%20s%20-%20century energy technology, achiev-
ing net zero is unattainable in this century, and accord-
ing to the laws of fundamental physics, never at all.
Project Syndicate (USA): Our Zero Greenhouse Future
INOSMI NEW YORK — “The solution to the man-
made climate change problem is finally clear. With
rapid advances in carbon-free energy technologies and
sustainable food systems, the world could actually end
greenhouse gas emissions by mid-century at virtually
no additional cost and with enormous safety and health
benefits. The main obstacle is inertia: politicians con-
tinue to pander to the fossil fuel industry and conven-
tional agriculture, in large part because they either don't
know any better or because they are corrupt.” The way
to achieve a clean climate is to replace existing obsolete
technologies with the greatest achievement of mankind
- nanotechnologies of a new technological way of life
that produces clean energy and cleanses the planet of
human waste . But Science News “It is possible to
achieve net zero carbon emissions. Here's how", Alex-
andra Witze 01/27/2023. “Such massive changes will
require overcoming a lot of resistance, including from
companies that make money on old forms of energy, as

well as politicians, lobbyists” and the scientific mafia.
But if society can bring about these changes, it will be
one of the greatest achievements of mankind. We will
solve the problem we created ourselves and overcome
it.” However, it is necessary to take into account the
opinion of the wisest people on the planet: Ravendra
Nath Yasarapu commented on my work: “A beautifully
laid out plan of action for energy and waste. But what
to do with the primitive human instinct to accumulate,
compete, conflict and consume more than a fair share
of earthly resources?. What if we are enemies? Maybe
read a book about the planet Venus, on which not a sin-
gle person was saved on Judgment Day, but for the first
time, finally, all the poor and the rich united with their
favorite slogan "We are together."

The preservation of life on planet Earth is possible
only with a change in technological structures: the en-
ergy of water, steam, coal, electric energy, hydrocar-
bons, the beginning of nuclear energy, nuclear energy
.2 It is surprising that the carriers of knowledge about
new technologies have not previously been persecuted
by the scientific elite and the authorities, as if they in-
tuitively

felt that the persecution of the bearers of
knowledge usually ends with the Day of Judgment. My
research has shown that a new technological order can
be created only on the basis of quantum mechanics, a
very difficult, complex and great science, subject to a
few. It is bad that I am alone in this achievement of the
century (quantum mechanics is the hardest science), but
the world champion is always alone. But there is still
an opportunity to delay the Day of Judgment on planet
Earth. Inaction in changing the technological order on
planet Earth is unacceptable.

By the way, | ask the editors of the respected "
Norwegian Journal of development of the International
Science ”, if possible, to help expedite the presentation
of the published (and therefore voted) Nobel Prize in
physics in 2016 to me , delayed by the efforts of
the Russian “scientist” who forced me to satisfy his un-
acceptable conditions for sharing my Nobel Prize.
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Abstract
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The paper examines automated design systems, the composition of linguistic support for CAD systems, and
provides CAE systems that implement: engineering analysis and optimization; optimization of the structure taking
into account structural and technological requirements, as well as the analysis of physical processes and

phenomena.
AHoTaLis

VY po6oTi PO3MISIHYTI CHCTEMH aBTOMATH30BAHOTO MPOEKTYBAHHS, CKJIaJ] JIHIBICTHYHOTO 3a0€3MCUYCHHS
CAIIP-cucrem, HaBeneHo CAE-cHucTeMH, B SIKAX Peali3ylOThCS: IH)KEHEPHUH aHaNI3 1 ONTHMI3aIlis; ONTUMI3aIlis
KOHCTPYKLIi 3 ypaXyBaHHSIM KOHCTPYKTUBHHX, TEXHOJIOTIYHMX BUMOT, a TAKOXK aHaJIi3 (hI3MYHMX MPOLECIB 1 IBULL.

Keywords: automated design systems, engineering analysis and optimization.
Kro4oBi cjioBa: cucteMu aBTOMaTH30BaHOTO MIPOEKTYBAHHSA, IH)KEHEPHUI aHANI3 1 ONTUMI3aIis.

CucteMr  aBTOMATH30BAaHOTO  MPOEKTYBAHHS
MpUHHATO OimuTH Ha Tpu ocHOBHI Tumu: CAD, CAE,
CAM. Kpim toro cucremu CAIIP ninaThCst Ha «JIeTKi»,
«cepenui» Ta «Baxkm» CAIIP. «Baxxki» CAIIP mic-
TATH BHCOKOPO3BHHEHE SAPO Ta CIELialli3oBaHi MO-
IyIi, IO JTO3BOJISIOTE:

. BUKOHYBaTH BCi BHAM POOIT i3 CTBOpPEHHS
MIPOJIYKTY: BiJl aBTOMAaTHU3allii KOHIENITYaJIbHOTO
. NPOEKTYBaHHS JI0 aBTOMAaTU30BAHOI'O BUIO-

TOBJICHHS Ta BHUITYCKY JOKyMeHTalii y iXHbOMY cepe-
JOBHIITI

. MOXYTh KOJIEKTUBHO TIpalIOBaTH SIK IIPO-
BimHi (haxiBIli, TaK 1 BUKOHABIII, 10 IETAJI3YIOTh Ta JI0-
KYMCHTYIOU1 pe3yIIbTaTH POOOTH MPOBITHUX (DaxiBIliB

[Tporpamawmii mpoaykT NX — komrmiuekcHa CAIIP,
10 TPOTIOHYE Halip pillleHb I 3a1a4 KOHCTPYKTOP-
CHKO-TEXHOJIOT'TYHOT ITIITOTOBKM BHPOOHUIITBA 1 Mae
3aco0u IHKEHEPHOTO aHaNi3y, BITHOCHTHCS IO BAYKKHUX
CAIIP [1].

Cucrema NX TpyHTYETbCS Ha T€OMETPUYHOMY
simpi Parasolid Bix xommanii Siemens PLM Software i e
Ha0OpOM JIOJIATKIB, SIKI pO3JIUIEH] 32 HACTYTHUMH Ha-
MIPSAMKaMH:

. NX CAD — 3aco0u 1BOMIpHOTO 1 TPUBHMIp-
HOTO NPOEKTYBAHHA JAETaJeH 1 CKIIaaIbHUX OAMHHUIh
BHpPOOIB, a TaKOX IMIATOTOBKU Ta BUITYCKY KOHCTPYK-
TOPCHKO-TEXHOJIOTIYHOT JOKYMEHTAIT{1.

. NX CAM - 3acobu aBromaru3arii CTBO-
pensst nporpam s Beperatie UIIK, ympasminas 0i0-
JIOTEKaMH IHCTPYMEHTIB, HaJAIITYBaHHS HOCTIIPOLIE-
copiB i cuMyrsImii 0OpoOKHM Ha OCHOBI CTBOPEHOI IPo-
rpamH.

. NX CAE — Habip noaaTKiB Jyisi aBTOMaTH3a-
1ii IHKEHEPHUX PO3PaxyHKIB 1 cumymsnii ¢i3suuHuX
npolieciB Ha 0a3i eJIEKTPOHHUX MOJIeIIe By3JIiB i eTa-
nei BUpoOy.

Habip nonartkis, mo Bxomath B NX CAE, 0a3y-
€TbCS Ha CKIHUYCHHO-CIIEMEHTHOMY BHpimryBaui NX
Nastran i nporonye po3mupeHi 3acoou MiIroTOBKH po-
3paxyHKOBHX Mojerneil i 00poOKH OTpUMaHUX Pe3yb-
taTiB. TakuM YHHOM IUTSI IPOEKTYBaHHS BUPOOiB NX
IPOIIOHYE:

. 3a0e3MeueHH s MPSIMOTO 3B'SI3Ky MK KOHCT-
PYKII€EIO ENEeKTPHYHHUX Ta MEXaHIYHUX CHCTEM;

. IHCTPYMEHTU [UIsi MPHUCKOPEHHS TPOEKTY-
BaHHs 2D, CTBOpEHHS KPECICHUKIB Ta JOKYMEHTAIIIT 10
BHpOOY;

. IHHOBAIIHWIA JU3aifH 13 HAWKPAIIUM Y CBO-

€My KJIaci IpOTpaMHUM 3a0C3TICUCHHSIM JIJIsl aBTOMATHU-
30BaHOT0 IPOMUCIIOBOTO IU3alHY;

. BKITIFOUYCHHS aHAJITUKH Ta TEPEBIPKHU MPOTY-
KTy B nipouec 3DnpoexktyBaHHS;
. MiJIBUINCHHS [H)KEHEPHOI TPOJAYKTHBHOCTI

3aB/SIKM HACTYITHOMY MOKOJIIHHIO BUPOOHUYHX CHCTEM
EnexTpudHOTO NMpOoEKTYBaHHS;
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. MPOEKTYBaHHS Ha OCHOBI IHKCHEPHOT'O aHa-
ni3y;

. BU3HaueHHs1 Ha 0Oa3i mogeni (3D aHoTy-
BaHHS), IO JO3BOJIIE OTPHMATH IMOBHE HHU(POBE BH-
3Ha4eHHs BupoOa B pamkax 3D Mogerni, sike 3aMiHIOE
TPAIMLIAHUI KpeCIeHHS.

Jlinrsictnune 3a6e3neueHus CAIIP cknamaerses
3 MOB IIPOTpaMyBaHHsI, IPOCKTYBAHHS M YIPABIIHHSL.

MoBu nporpaMyBaHHSI CIYKaTh Ui PO3POOKH i
penaryBaHHs CHUCTEMHOTO 1 HPUKIAJHOIO HpOrpam-
Horo 3abe3nedenHs CAIIP. Bonu 6a3yroTbest Ha anro-
PUTMIYHHX MOBaxX — HabOpi CUMBOJIIB 1 TIPaBHJI OCBITH
KOHCTPYKI[if 3 IIMX CHMBOJIB [UIS 3aBJaHHS aJTOPHT-
MIB pO3B'A3aHHS 3a71ad.

MoBu NpoeKTyBaHHsS — Lie MPOOIEMHO-OPIEHTO-
BaHI MOBH, IO CIYXaTh U1 0OMiHY iH(popMaIiero mpo
00'€KTH Ta MPOIIECH NPOEKTYBAHHS MK KOPHUCTYBa4eM
1 EOM.

MoBu ynpaBiniHHS CiryXath 111 popMyBaHHS KO-
MaH/| YIIPaBJiHHS TEXHOJIOTTYHUM O0JIaTHAHHSM, TIPH-
CTPOSIMH JOKyMEHTYBaHHS, TIepu(epiiiHIME ITPUCTPO-
ssmu EOM.

besnocepenHpo po3paxyHKOBUM IPOTPaMHHM 3a-
OesneueHHsM BBaxkaroThest CAE-naket, xoda pospa-
XYHKOBI MOIynmi Hepinko iHTerpyrotees i B CAD, i B
CAM-nporpamu.

PospaxynkoBi CAIIP 3acHoBaHI nepeBa)KHO Ha
METOJIi KIHI[CBHX €JIEMECHTIB. BOHU 3aCTOCOBYIOTHCS
JUISL BUPILICHHS HACTYITHUX 3aBJaHb!

. CTaTHYHHUN pO3paxyHOK (BH3HAUCHHS Iapa-
METPIB HalpyKeHO-1e(hOPMOBAHOIO CTaHy KOHCTPYK-
1Liif);

. JUHAMIYHUH pO3paxyHOK (MOJaNbHUI aHa-
J1i3, TapMOHIHHHUI aHai3, pO3paxXyHOK CHCTEMH B THM-
4acoBiii 00jacTi, aHali3 CTIKOCTi, PO3paxyHOK Ha
yIapHi BIUIUBH);

. pO3paxyHOK Ha IpOTpecyrode OOBaJICHHH,
celicMiKy, 0COOIHMBI yMOBH;

. MO/ICIIIOBAHHS B3a€EMOJIII CHCTEMH 3 piiu-
HaMHM, ra3amMM (3aBJaHHS TiIpOTa30JMHAMIKH, aepo-
MIPY)KHOCTI Ta iH.);

. MO/IETIFOBaHHS €JIeKTPOMArHITHUX Ta 1HIINX
(I3MYHMX SBUIL 1 TPOIIECIB.

Tunosumu npencrasankamu CAITP xracy CAE e
Ansys, Nastran, Autodesk Robot Structural Analysis
Professional, Midas Civil, Scad Office, Lira,
SOFiSTiK, STAAD.Pro, SAP2000, RFEM, Comsol ta
iH.

[ BUpIIIEHHS MPAaKTUYHUX 3a4a4d PO3PaxyHKY,
aHayi3y, cuMyJsIlii, ontumizamii Ta cuatedy XTI i Bu-
POOHUIITB 3aCTOCOBYIOTH Cy4acHi CHCTEMH KOMII'TOTe-
PHOT MaTeMaTHKH Ta IH)KEHEPHHUX PO3PaxyHKiB [2].

Taxi mporpamMHi CHCTEMH HPEICTaBISIFOTE COO0T0
HayKOBO-TIPAKTUYHI IHTEJIEKTYaJIbHI IPOIYKTH, CTBO-
peHi Ha 0a3i TEPMOIWHAMIYHOTO MOJEIIOBaHHS. 3a
3MIHOIO TTapaMeTpiB MOJEI 3 YaCOM MOIEIIOI0Yi IIPO-
rpaMu MOKHA TIOJUTUTH Ha CUCTEMH, 10 MATPUMYIOTh
CTaTWYHE i MTUHAMIYHE MOJemtoBaHHA. [Ipm cratwd-
HOMY MOJIEIIIOBaHHI CITIBBITHOIICHHS TapaMeTpiB Bil-
OyBa€eThCs 70 IEBHOTO MOMEHTY 4acy. Y pasi AWHaMi-
YHOTO MOJICTIIOBaHHS TapaMeTpyh MOJelNi 3a3HaloTh
OesmepepBHi 3MiHH y 4aci. MOXKIHBICTh MTPOBOJUTH

PO3paxyHKH B AMHAMIYHOMY PEXHUMI JIO3BOJISE 3pO3Y-
MITH CyTh MOJENIBOBaHMX IporueciB. [Ipu mpomy mo-
JKHA 310paTh Ta BUIPOOYBaTH CXEMY PETYJIFOBaHHS, J10-
CIIDKYBaTH MYCKOBI PEXHUMH, OTPHMATH YSIBICHHS
PO peabHO NPaLOI0YHH IpoLec, HOBEAIHKY 00'€KTY
B HEIITATHUX CHUTYaI[isiX, PO BIUIUB 3MiHH POOOYHX
TapaMeTpiB Ha SAKICTh MPOIYKTIB.

OpHUM i3 HaHOUIBII NOTY)XHUX 1 YHIBEpCATBHUX
MaKeTiB, [0 HAJAIOTh IHCTPYMEHTAIbHI 3acO0H CTaTH-
YHOTO Ta JAWHAMIYHOI'O MOJIENIOBAHHS XIMIKO-TE€XHO-
noriuamx mpormeciB  (XTII) Ta ob6namHaHA €
ChemCAD (ChemStations, Inc.), mpusHadeHUH ISt
BUDIIIEHHSI IIUPOKOTO KOJia 3aBAaHb, MOB'SI3aHUX 13
aHaJi30M, ONTUMI3AIIEI0 Ta CUHTE30M XIMIKO-TEXHO-
JIOTTYHUX MPOLIECIB 1 0OIaIHAHHS, & TAKOX MPOBEJICH-
HAM TEXHOJOTTYHHX PO3PaXyHKIB XIMIYHHUX BHUPOO-
HUIITB.

[IporpamMaN KOMIUIEKC BKJIIOYAE 3aCO0M CTaTHY-
HOTO MOJIETIOBAaHHS OCHOBHHX ITPOIIECIB XIMIYHOT TeX-
HOJIOTIT (T1ApOMEXaHivHi, TCII000MiHHI, MACOOOMIHHI,
XiMiYHI Ta iHII1) 3aCHOBAaHHUX Ha (Pa30BUX i XIMIYHUX
MepETBOPEHHSX, a TAKOXK 3aCO0M IJIsl pO3PaxyHKY Ieo-
METPUYHHUX PO3MIPIB i KOHCTPYKTHBHHUX XapaKTEpHC-
THUK OCHOBHHX amnapariB (HaBiTh TakMX ClelH(IYHUX,
K 6lopeakTop, eNeKTPOOCcaKyBad TOIIO) 3 OJHOYAC-
HOIO OIIHKOIO coOiBapTocTi ycTarkyBaHHs. IIporpa-
MHe 3a0€3IeUeHHs] KOMILIEKCY JI03BOJISIE:

. BHKOPHCTOBYBAaTH s po3paxyHKiB XTTI
(i3uKo-XiMIUHI BIACTHBOCTI peyoBUH (y 0a3i maHuMX
MicTuTbes 61m3pK0 2000 XIMIYHUX PEUOBHH, € MOKITH-
BICTb 33/1aBaTH;

. Ha(pTOBI MOTOKH y BHIILAAI IICEBIOKOMIIO-
HEHTIB a00 I'eHepyBaTH iX HAa IiICTaBi TaHUX PO3TOHKH
no ITK) i po3paxyBaTu TepMOJMHAMIYHI HapaMeTpH
cyMilei pe4oBUH 3a 36 HasIBHIMHU METOIUKAMU;

. 3IIMCHIOBATH TPOEKTYBaHHS IPHUHIMIIOBOT
TEXHOJIOTIYHOT CXeMH XiIMITHOTO BUPOOHHUIITBA 3 BUKO-
PHUCTaHHSIM HAasBHUX B KOMILJIEKCI TUIIOBHUX MOJIYJIIB
XTII (Bximtouae 61u3pK0 40 miKTOTpaM TEXHOJIOTTYHUX
MAIlIVH 1 arapaTiB);

. 3MIMCHIOBATH TOCTAIHUI aBTOMaTHU30Ba-
HUH pO3paxyHOK MaTepialbHUX 1 TEIUIOBUX OallaHCIB
BUPOOHHIITBA;

. BHKOHYBaTH TEXHOJIOTTYHI pO3paxyHKH 00-
JaTHAHHS XIMIYHHX BHPOOHHUIITB;

. 3MIfICHIOBATH KOMITTOTEPHE MOJCTIOBAHHSI
Ta aHaJI3 CTATHYHUX 1 TMHAMIYHUX PEXUMIB TEXHOIIO-
TiYHOT CXeMHU BUPOOHUIITBA;

. BHKOPHCTOBYBATH BJIACHI METOJIUKH PO3pa-
xyHKy Ta ontuMizanii XTII ta o6nagHaHHs.

I'padiunmit pemakrop B ChemCAD no3Boisie
KOMITOHYBATH TE€XHOJIOTTYHY CXeMY XIMI4HOTO BHPOO-
HUITBA 3 HAsIBHUX IMKTOTpaM (MOJeNeil po3paxyHKo-
BHX MOJYJIIB) TEXHOJOTIYHUX aMapaTiB i JOMOMDKXHOTO
obnaananHsa. [loOymoBa TEXHOJOTIYHOI CXEMH TpH
[IFOMY 3BOJUTHCS J0 PO3MIIIECHHS 300paKeHb TEXHO-
JIOTT4HOrO 00NaHaHHS BUPOOHMIITBA y HEOOXITHOMY
TOPAIKY Ha €KpaHi Ta 3'€JHAHHS iX TOTOKAMH .

AHAJIOTIYHI MOKJIMBOCTI MOJICIIOBAHHS IIHPO-
KOTO CHEKTPY TEXHOJOTTYHHX YCTAaHOBOK XIMIYHHUX 1
HadTOoXiMIYHMX BUpoOHHMUTB mpexactasisie SIMSCI
PRO/II (Simulation Sciences, Inc.).
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baHk JaHuX MporpaMu MiCTUTh BiIOMOCTI 1po Oi-
meire HDK 1800 KOMIOHEHTIB, BIIACTHBOCTI TBEPIUX
pedyoBHH, po 0aHK JaHUX eNEeKTPOJITIB, epeadadeHa
MOJKJIMBICTh PO3PAaXyHKY BIACTHBOCTEH IO CTPYKTYpi
KOMIIOHEHTIB (MOXHA CKOHCTPYIOBATH DPEYOBHHY i3
CTaHIAPTHHUX OJIOKIB 1 Mepe10avYnTH OCHOBHI 1i BIACTH-
BoCTi), BnactuBocti Outbme 3000 GiHapHUX CyMimIeH,
creliayibHi MakeTy (CIHUPTH, TITIKOI, KUCI1 CTOKH), Me-
pkanTaHu Ta iH. [ligTpUMyeThCsS CTBOpEHHS Ta MOa-
BaHHS B IIPOTpaMy J0AAaTKOBUX a00 MPU3HAYESHUX IS
KOpHCTyBaya 0a3 JaHUX MO KOMIOHEHTaX. € MOXIH-
BICTh CTBOPEHHS BJIACHUX NPOTPaMHHUX MOJYIIB. 3a-
BISIKM THYYKOCTI NPH MOJENIIOBaHHI pekTudikanii ta
TEIUI00OMIHY, BETUKOMY YHCITY allTOPUTMIB, 3pYIHOMY
Ta IHTYITUBHO 3p0O3yMiIOMY iHTEepdeiicy, pO3BUHEHUM
3aco0aM 3aBIaHHS HAPTOBUX KOMITOHEHTIB, BKIFOYE-
HUX JI0 cKiany 6azoBoro makety, PRO/II mo temepimi-
HBOTO Yacy OTpHMaja HaiOiTbIIe NOMMpeHHs B Had-
TomepepoOHiii Ta HadTOXIMIUHIN ramy3i [2].

Aspen HYSYS (Aspen Technology, Inc.) € naxe-
TOM IIpPOrpam, MPU3HAYESHUM UIsl PO3PaxyHKy CTallio-
HapHUX 1 JMHAMIYHUAX PEXKHUMIB POOOTH XIMIKO-TEXHO-
JIOTIYHUX CXeM, IO 00'€THYIOTh MacOOOMIHHY Ta Tel-
J00OMIHHY amaparypy, TpyOOIpOBOIM, peakTopu
TOIIIO, TIPOBEJCHHS ONTHMI3AIlIfHUX PO3paxyHKiB, po-
3pOOKY CXEM PeryiTIoBaHHs, KOHTPOJIIO 38 pOOOTOIO CH-
CTeM KepyBaHHsI, HaBYaHHS OIEPaTOPIB TEXHOJIOTIY-
HHUX YCTaHOBOK, a TAKOK BHKOHaHHS PO3PaxyHKOBHX
nporeciB. HYSYS mae po3sunenuii rpadiunnii intep-
¢eiic, mintpumye cranmaptu OLE i XML, mo3Boisie
3MIICHIOBATH 3B'A30K 13 IHIIMMH IpOrpamMaMu Ta 100pe
iHTerpoBaHa 3 odicHuME nonaTkamu Microsoft.

OcHOBHMMH TiepeBaraM 0a30BO1  IpoOTrpaMu
HYSYS e:

. HasBHICTH OunbIre 20 pi3HUX METOIB po3pa-
XYHKY TEPMOJIMHAMIYHUX 1 (I3MYHHUX BIACTHBOCTEI;

. ounpire 2000 6i0110TEUHNX KOMIIOHEHTIB,

. MOXJIUBICTh MPOBOAUTH ONTHUMI3aLliiiHI po-
3paxyHKH Ta «PO3PaXyHKOBI JOCIHIIPKEHHS» 3 aBTOMa-
THYHUM TEPEOOPOM MapameTpis;

. BOY/IOBaHI €JeKTPOHHI TabauLi (aHamor MS
Excel), mo m03BoIIsI€ POBOANUTH TOJATKOBI pO3paxy-
HKH 3 BUKOPHCTaHHSM 3MIHHUX TEXHOJIOT'TYHOT CXEMU;

. BUKOPUCTOBYIOYH BOYZIOBaHY MOBY IIPOTpa-
MyBaHHA (aHasor Visual Basic), a TakoX MOXJIMBOCTI
MIIKITFOYSHHS] T4 BUKOPHCTAHHS CIUIBHO 3 CUCTEMOIO
HYSYS BrnacHux nporpam kopuctyBaya, J03BOJISIE pO-
3IIUPUTH CTAHIAPTHI MOJKJIMBOCTI CHCTEMH Ta CTBO-
pIOBaTH IHTETPOBaHI CHCTEMH TEXHOJIOTIYHUX pPO3pa-
XYHKIB.

[Ipu po3poO11i HOBUX MPOIIECIB i amaparTiB TOCTPO
MMOCTAIOTh CKJIAJIHI HAYKOBO-TEXHIUHI 3a/adi 3 JOCIi-
JOKCHHSI Ta MOJICITIOBaHHS MEXaHIKU, TiAPOIHHAMIKH,
TEIUIOMAaCcOOOMIHY, SIKi OTHCYIOTBECS CHUCTEMOIO HEli-
HIHUX IudepeHIiaNbHUX PIBHSIHB JPYroro IMOpsIKY,
10 MAfOTh AHANITHYHE PIllICHHS JIUIIIE B Ty>KE MPOCTHX
pumaakax. Jis OULIBIIOCTI TEXHOJOTTYHHX IPOIECIB
3a/adi MOKHA PO3B'A3aTH YHCENFHO y TOMY BHIIAJIKY,
SIKIIO TIOXiIHI, IO CTOSATH y PIBHAHHAX, 3aMiHUTH Ha
KiHIIEBI PI3HUII, CTBOPEHI Ha MaJlUX HPOCTOPOBHX i
THMYacOBHX iHTepBasax. Y pa3i MOACIIOBaHHS peallb-
HOTO IPOLIeCY NPOBOANTHCS TaK 3BaHA JAUCKPETH3AILIS
MIPOCTOPY Ta Yacy Tak, II0 TEOMETPIst MPoIecy po30u-
Ba€ThCS HA PO3PAXYHKOBI OCEPEKH, BUOpaHi 0coOIH-
BUM YMHOM, a 9ac MPOIecy — Ha PO3PaXyHKOBI THMYa-
coBi iHTepBaiH. [licis BOro 3acTOCOBYIOTH Pi3HI Me-
TOIM PIIIEHHS CHUCTEMU DIBHSIHb, OIHHM 3 SKHX €
METO]I CKIHYCHHUX CIIEMEHTIB.

OfHUM 13 MOTYXXHHMX IPOTPaMHUX KOMIUIEKCIB
CKIHYEHHO-EJIEMEHTHOTO aHaJli3y, M0 TO3BOJISE MOJE-
JrOBaTH Oynb-sKi (i3UYHI MPOLIECH, SIKI MOXKYTh OyTH
TIPEICTAaBICH] Y BUTIIAAI CHCTEeMH IU(epeHITiaTbHIUX
piBHSHB y 4acTMHHuUX moxiganx € COMSOL
Multiphysics (COMSOL, Inc.) [3]. ¥ cBoemy ckiami
KOMIUIEKC Ma€ MOJYII JUIs PO3B'I3aHHS 33/1a4 HAIpy-
JKEHO-1e()OPMOBAHOTO CTaHy Ta MEXaHIKH KOHCTPYK-
LiH, TigpOoAWHAMIKH, TEIUIONEepeHOCy, IHXKEHepHOI Xi-
Mii (y TOMY 9HCIIi 3 ypaxyBaHHSIM XIMIYHOT KIHETHKH),
1 HaBiTh Te0(i3UKH, EIEKTPOTEXHIKH, aKyCTHKH, OII-
THKH.

Puc.1 Pospaxynxosa mooenv mennooominnuka COMSOL Multiphysics

AHAIIOTIYHUHN, X04a TPOXU 0OMExKeHUN (YHKIIIO-
Han y nopiBasaHEI 3 COMSOL Multiphysics Hagae iH-
KEHepy-IOCHiTHUKY TporpamHa cucrema ANSYS
(ANSYS, Inc.) (puc. 2), sika 3aBASIKH T€OMETPHIHOMY
sapy parasolid, mope inTerpyerscs 3 Bimomumu CAD-
cucremamu Unigraphics, CATIA, Creo Elements/Pro,
SolidEdge, SolidWorks, Autodesk Inventor Tta in. I1a-

KET JI03BOJISIE BUPILITYBATH IIMPOKE KOJIO 3a1a4 B 00Ja-
CTSIX MIITHOCTI, TeIUIa, TiIpOTa30ANHAMIKH, €IEKTPOMa-
THETH3MY, a TAaKOK MDKIMCLIUILIIHAPHOTO aHATI3Y, 10
00'emHye BCi woTHpu oOmacti. J[03BOJIsIE POBOAUTH
OIITHMI3aIlif0 KOHCTPYKLIi HA OCHOBI BCIiX IlepepaxoBa-
HUX THITIB aHAJ3y.
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Puc.2 Pospaxynrosi mooeni 6 ANSYS

OKpeMHM KJIacOM IpEeJICTaBIICHI CHCTEMH 00YHC-
moBanbHOT TipoaguHamiku (CFD), ocHOBHUM 3aBlaH-
HSIM SIKUX € YUCeNbHE pOo3B'si3aHHsA piBHAHb Has'e-Cro-
Kca, 110 ONKCYIOTh JMHAMIKY PiIMHHU Ta razy.

Iarerposani CAIIP (CAJl/CAE-cucremn) peaii-
3YIOTh HOBY TE€XHOJIOTIIO ITPOEKTYBAaHHsI, pO3paxOBaHy
Ha IIMPOKE BUKOPHUCTAHHS CY4acHOI 0OUMCIIOBAIBHO1
TEXHIKH, HPOPMATHKHA Ta MaTeMaTHYHUX METONiB. B
interpoBanux CAIIP Benuka yBara nmpuaiiseTbes Mu-
TaHHSM MPUHHSATTS ONTHMAIIBHUX PillICHb B IHTEPAKTH-
BHOMY PEXHMi, KOJH NPOCKTYBAIBHUK MAa€ MOXKJIH-
BIiCTh OTEPaTHBHO B3AaEMOISATH 3 CHCTEMOIO Ha OyIIb-
SIKOMY eTari BUKOHaHHs 3aBaaHHs. [Ipu npomy B pe-
3y/IbTaTi AiaJory BiH MOKE 3MIHIOBATH YHUCIIO 1 THII Ba-
piiioBaHMX (ONITHMI30BaHUX) 3MIHHUX, BUOMpATH Hai-
Outbll e(eKTUBHHMI METO]] MOUIYKY B CHTYalil, LI0
CKJIanacs, MiTaliTOBYBATH YUCENbHI MapaMeTpyu Me-
TOJIIB IO KOHKPETHUX 0COOJIIMBOCTEN HUTLOBOT PyHKIIT
(kpuTepito eeKTUBHOCTI) ONTHMAIBHOTO MPOCKTY-
BaHHS.

KinpkicHy iH(OpMariiro npo epekTuBHICTH HYHK-
I[IOHYBaHHS Ta PO XapaKTEpHI BIACTHBOCTI IPOEKTO-
BaHOTO XIMIYHOTO BUPOOHMIITBA MOXKHA OTPHUMATH Me-
TOJOM KOMITIOTEPHOTO MOJCIIOBAHHS. Y3arajibHeHi
OIIHKK TIPEJICTABJIAIOTH COOOI0 YHUCIOBI (YHKIIIOHA-
JIBHI XapaKTePUCTUKU XiMIYHOTO BHPOOHHUITBA. PO3B'-
sI3aHHS 3a/ladi ONTHMAIBHOTO IPOEKTYBAaHHS XiMid-
HOTO BHPOOHHWIITBA HEMOMJIMBO 3JIHCHUTH TPOCTUM
nepeObOpoOM MOJKIIMBUX TEXHOJIOTIH OTpUMaHHS 3aja-
HUX aCOPTUMEHTIB MPOJYKIi, THUIIB amnapaTypHOro
odopMIteHHS XiMiKo-TexHoJoTiyHuX mporeciB (XTTI),
KJIACIB i CTPYKTYp CHCTEM YIIPABJIIHHS, BEKTOPIB KOHC-
TPYKTUBHUX 1 PSKUMHHUX 3MIHHHAX 9epe3 BHCOKY PO3-
MIpPHICTb 3aBJaHHS, HEJHIHICTh TEXHOJIOTIYHUX IPO-
1IeCiB, CKJIAQIHICTh aNTOPUTMIB OOYMCICHHSI KOMIIO-
HEHT BekTopHoi nutboBoi QyHkmii. IlorpibHa
JCKOMITO3HIIS 3aaadi, po3poOka crparterii 3acTocy-
BaHHS METOJIB aBTOMAaTHU30BAaHOTO IPOCKTYBAaHHS,

OCKUIBKH TIPHUITYCTHMa 00JacTh NMPOEKTHUX Iapamer-
piB OYAyETHCSA B XO/Ii CAMOTO MPOIIECY MPOCKTYBAHHS.
[lopsin 3 KOHCTPYKTOPCBKMMH Ta TEXHOJIOTTYHUMH
npusHadeHHaMu CAIIP-cucteM HacTaB yac HIMPOKOTO
BIIPOBA/DKEHHS TaKUX CHCTEM y IPAKTHKY IHPOEKTY-
BaHHS XiMIYHUX BUPOOHUITB. CydacHa iJ€ONIOTisS aB-
TOMaTH3aIlil MPOEKTYBAHHS IPYHTY€EThCS HA 3HAHHIX:
IH)KEHEPHO-TEXHIYHUX MiIXO0IIB 0 BUPIIICHHS MMPOCK-
THUX 3aBAaHb; crenudikk npeaMeTHHX obaacTei
(XIMIYHI TEXHOJIIOTIl), B SKUX BHUKOHYIOTHCS MPOCKTH;
MOXJIMBOCTEl 3actocyBaHHs [T-TexHosoriii, nos's3a-
HUX 3 TIOSIBOIO IHTETPOBAHUX MAKETIB MPOTPAM IS BH-
pillICHHSI PI3HOMAaHITHUX 3aBJlaHb NPOEKTYBAaHHS, BCE
OinpnM nommpenHsaM inTenekryaasanx CAIIP, a ta-
KO TIOBCIOJHHMM 3allpoBa/UKEHHSM BEOTEXHOJIOTIH y
NPaKTHII POEKTYBaHHS.

BripoBa/pkeHHS B IH)KEHEPHY NPAKTHUKY CHCTEM
IH)KEHEPHUX PO3PaxyHKIB CIpHsi€ OLIBII TOYHOMY MO-
JETIOBAHHIO PI3HUX TPOLECIB Ta SBUIL, IO JAO3BOJISE
MIBUIIATH €PEKTUBHICTH KOHCTPYKTOPCHKOT TisSIIBHO-
CTi.

Cnucok aiteparypu:

1. Cucremu aBTOMAaTH30BAHOTO  IPOEKTY-
BaHHs: HaBy. noci0. Kuis: KIII im. Irops Cikopcbkoro,
2021. — 97 ¢ URL: https://ela.kpi.ua/bitstream/
123456789/45614/1/ SAPR_ KL.pdf

2. CAIIP TexHOJOTTYHUX JIIHIH Ta KOMIUIEKCIB
(CAIIP TJIK). URL:

3. https://elearning.sumdu.edu.ua/free_content
/lectured:c63606a1c882cab8eea0d192228761clbad6e
202/latest/259776/index.html#sI2

4. Kowmm’'toTepHa iHXeHepHa rpadika B cepe-
nosuiti  AutoCAD /B.B.Banin, B.B.[lepeBepryH,
T.M.Hankepuuuna. — Kuis: “Kapasena”, 2006 — 335 c.


https://ela.kpi.ua/bitstream/
https://elearning.sumdu.edu.ua/free_content/lectured:c63606a1c882cab8eea0d192228761c1ba46c202/latest/259776/index.html#sl2
https://elearning.sumdu.edu.ua/free_content/lectured:c63606a1c882cab8eea0d192228761c1ba46c202/latest/259776/index.html#sl2
https://elearning.sumdu.edu.ua/free_content/lectured:c63606a1c882cab8eea0d192228761c1ba46c202/latest/259776/index.html#sl2

Nel111/2023
Norwegian Journal of development of the International Science

ISSN 3453-9875

It was established in November 2016 with support from the Norwegian Academy of Science.

DESCRIPTION
The Scientific journal “Norwegian Journal of development of the International Science” is issued 24 times a year

and is a scientific publication on topical problems of science.

Editor in chief — Karin Kristiansen (University of Oslo, Norway)
The assistant of theeditor in chief — Olof Hansen

« James Smith (University of Birmingham, UK)

+ Kiristian Nilsen (University Centre in Svalbard, Norway)

* Arne Jensen (Norwegian University of Science and Technology, Norway)
» Sander Svein (University of Tromse, Norway)

* Lena Meyer (University of Gothenburg, Sweden)

» Hans Rasmussen (University of Southern Denmark, Denmark)

* Chantal Girard (ESC Rennes School of Business, France)

* Ann Claes (University of Groningen, Netherlands)

* Ingrid Karlsen (University of Oslo, Norway)

» Terje Gruterson (Norwegian Institute of Public Health, Norway)

» Sander Langfjord (University Hospital, Norway)

* Fredrik Mardosas (Oslo and Akershus University College, Norway)
«  Emil Berger (Ministry of Agriculture and Food, Norway)

» Sofie Olsen (BioFokus, Norway)

* Rolf Ulrich Becker (University of Duisburg-Essen, Germany)

* Lutz Jancke (University of Ziirich, Switzerland)

» Elizabeth Davies (University of Glasgow, UK)

+ Chan Jiang(Peking University, China) and other independent experts

1000 copies
Norwegian Journal of development of the International Science
Iduns gate 4A, 0178, Oslo, Norway

email: publish@njd-iscience.com
site: http://www.njd-iscience.com



http://www.njd-iscience.com/
http://www.njd-iscience.com/
http://www.njd-iscience.com/
http://www.njd-iscience.com/
http://www.njd-iscience.com/




