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AHoTanisa

L5 craTTs po3risiiae BaXXIMBUH acniekT icTopii IBano-PpaHKiBCcbKa, a caMe apXiTeKTYpPHO-IIPOCTOPOBI 3MiHH,
IO BiOYNHCS B MICTi IIPOTATOM PaIsHCHKOTO mepioAy. BUCBITIIEHHS 3araJbHHX OCOOIMBOCTEH paisTHCHKOI ap-
XITEeKTypH, 11 MO3UTUBHUX Ta HETATUBHHUX PHC, IIO JACTh MOXIIHMBOCTI PO3poOMTH pekoMeHnamii moxo 36epe-
JKCHHS 9H TIOJAITBIIOT pEKOHCTPYKIIIT 11 00’ €KTIB.

MeTo10 10C/iIZKeHHSI € aHATI3 OCHOBHHUX PUC Ta XapaKTEPHCTHK IMX TpaHC(opMamil, siKi BU3HAYMIN 00-
JUYYS TA CTPYKTYPY MICBKOTO CEpEIOBHINIA.

Mopdomnoriuni 3MiHH B IIPOIIECi PO3BUTKY PAASHCHKOI apXiTEKTYpH MaJH sIK MO3UTHBHUH TaK i HeTaTUBHHNA
BIUIUB Ha 3arajbHUI BUTISL apXiTEKTYPH MICT.

MeToaoJ10rist 10CTiIZKEHHSI [0JIATa€ Y BUKOPUCTAHHI KOMIUIEKCHOTO MiJIXO/Y, BKJIFOYAIOUH apXiTeKTYPHUH
aHaJIi3, BUBUCHHS ICTOPUYHMX JDKEPEJI, Ta COIIONOTIYHI AocmipkeHHs. Leit miaxia 103Bosise riubine po3yMiTH
B32€EMO3B'SI30K MIXK apXITEKTYPOIO Ta COLIIOKYJIBTYPHUM KOHTEKCTOM. JleTanbHuii aHali3 apXiTeKTypHUX 00'€KTIB,
OyniBenb Ta iHGPACTPYKTYpH, IO 3a3HaIKM TpaHchopMalii i yac paasHCHKOTo nepioay. BuBueHHs B3aemomii
apXiTEKTYPHHX €JIEMEHTIB 3 MiCBKIM CEPEIOBHILEM 3a JOTTIOMOT0I0 KapTorpadii Ta TPUBUMIPHOTO MOJICIIIOBaHHS.
BukopucTaHHS iCTOPHYHHX JKEpeN, apXiBiB Ta JOKYMEHTIB Ul BUBUCHHS KOHTEKCTY CTBOPEHHS Ta PO3BUTKY
apXITEeKTYpHUX 00'€KTiB y mepiox paastHChKO1 1o0u. [TopiBHAHHS apXiTEeKTYPHUX 3MiH i3 CYCHUTFHO-TIOTITHIHIMHA
Ta KyJIbTYpPHUMH TeHJCHLISIMH TOTO Yacy. [IpoBeeHHs COII0JIOTIYHIX ONMTYBAHb Ta IHTEPB'I0 CEpe/l MEIIKAHIIIB
JUISL BUBUCHHS IXHBOTO CIIPUHHSATTS apXiTEeKTypHHX 3MiH Ta BIUIMBY Ha IXHIO MOBEXIHKY. JlOCIi/KEHHs comiab-
HHX B3a€MHH Ta KyJIbTYPHHX 3MiH, IO CTAJINCS BHACIIJIOK apXiTeKTypHHX TpaHchopmariii. O0'efHaHHS 3HAHD Ta
BUCHOBKIB, OTPUMaHHX 32 JIOIIOMOT'0I0 PI3HUX METOJIIB, JIJIsi CTBOPEHHS IOBHOL[IHHOTO 00pa3y apXiTeKTypHO-IIPO-
CTOpOBHX 3MiH y [BaHO-DpaHKiBCchbKy. BripoBakeHHs CyuyacHUX TEXHOJIOTIH AJIs Bizyanizallii Ta aHamizy apXiTek-
TYPHHX JIaHHMX Ta 1X B3a€MOJIi 3 MiCBKUM HpocTopoM. Lleii KOMIUIEeKCHHH METOMOJOTIYHMN MiAXIN 103BOJISIE
3iiiCHUTH TTMOOKKH Ta BCeOIYHMH aHali3 apXiTEeKTypHO-IIPOCTOPOBUX 3MiH B [BaHO-PpaHKIBCHKY I1iJ] 4ac pajsiH-
CBHKOT'O MepPioJly Ta 3p03yMITH IXHIi BIUIMB Ha MICTO.

PesyabraTu pocmigxkennsi. JleransHo mpoaHasi3oBaHi apXiTeKTypHI TpaHcdopMmallii, BUSBIEHI KIIFOYOBI
€JIEMEHTH Ta CTWJII, IO MPUTaMaHHI paJTHCHKOMY Iepiofy. BuBUeHO BIUIMB apXiTEKTYPHHUX 3MiH Ha PO3BHTOK
1HPPACTPYKTYpH Ta TPAHCIIOPTHHUX CUCTEM MicTa. BUSABIEHO KOHKPETHI apXiTEKTYPHI CIEMEHTH, IO MiAIsATain
3MiHaM, TaKi SK XHTJIOBI KOMIUICKCH, afMiHICTpaTHBHI OyIiBii Ta 00'eKTH iHPpacTpyKTypH. 3'1COBaHO, SK IIi
3MiHM BIUIMHYJHM Ha (JOpMY Ta CTPYKTYPY MICBKOTO IPOCTOpPY. PO3KpHUTO, SIK MOJITHYHI Ta KyJIbTYPHI YUHHUKH
(hopMyBaH apXiTeKTypHHI TaHAMAPT y MIepioa paasHCHKOI 100u. JlocmimKeHO, SKi ACIEKTH PaIsTHCHKOT apXiTeK-
TYpH IHTErpyBajHCsi YM KOHQIIKTYBIM 3 ICHYIOYOIO ICTOPHUYHOIO CHAIIIMHOK. BH3HaueHo, sIK apXiTeKTypHi
TpaHcdopmarlii B3a€MOJIIOTh i3 COLIOKYJIBTYPHHUMH, €KOHOMIYHMMH Ta €KOJIOTIYHMUMHU (axkropamu mist ¢op-
MYBaHHSI KOMIUIEKCHOTO MiCBKOTO 00pa3y. BH3Ha4eHO MOXIMBOCTI BUKOPHCTaHHS CYYaCHHX TEXHOJOTIH s
300py Ta aHaJi3y apXiTEeKTYPHHUX Ta COIIOKYJIbTYPHUX JaHUX.

HaykoBa HOBM3HA OCITI/KEHHS MOJISTAE y AETAIBHOMY aHaJli31 YHIKAIbHUX apXiTeKTypHHUX €JIEMEHTH Ta
TpaHcopMarii, o xapakTepu3yroTh [BaHO-DpaHKIBCHK Yy TIepio paaIHCHKOI JOOH.

JocnikeHo, sIK apXiTeKTypHi TpaHc(hopMallil B3aEMOIIIOTh 3 ICTOPHYHOIO CIIAIIINHOIO, 10 PO3LIMPIOE PO-
3yMiHHSI BIUIUBY Ha MiCbKE CEpPEJJOBHIIE.

BukopucranHs TEXHOJIOTYHUX iHHOBALiH, 3acTocyBanHs TexHouorii ['1C Ta BipTyabHOT peabHOCTI Ui Jie-
TAJILHOTO aHaJi3y apXiTeKTypHHX TpaHchopMalliif, 1110 poOUTb AOCIIUKEHHS O1JIbI TOYHUM Ta KOMIIEKCHHUM.

BuBueHHI BIUIMBY apXiTEeKTypHHX 3MiH Ha COIIOKYJIbTYpHI ACIEKTH, BKJIIOYAIOYM 1IE€HTHUYHICTH, KO-
MYHIKaMilo Ta CIIPUHHSATTS MEIIKAHIIIMU MICBKOTO CEPELOBHIIIA.

3acTocyBaHHSA TPAHCIUCHMIUTIHAPHOTO MiAXOTYy, IIO BPaxXOBYE B3a€EMOJII0 apXiTEKTYpHHUX, ICTOPHUIHHX,
COIIIOJIOTIYHUX Ta reorpagivHuX aCHeKTiB, IO PO3IUPIOE PAKYPC AOCTIHKEHHS.
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i acnexTy poOIATH MOCTIHKEHHSI YHIKAIbHUM Ta BaXKJIMBUM JJII PO3YMIiHHS BIUTHBY apXiTEKTYpHUX TPaHC-
(hopmarriif Ha MiCbKe CepeIOBHINE, OCOOIUBO B PAITHCHKUAN TIEPio/.

IIpakTHyna 3HaAYymicTh: Pe3yapraTy 10CIPKEHHS MOXKYTh CIyTyBaTH OCHOBOIO ISl pO3pOOKHU cTpaTerii
MICBKOTO IITaHYBaHHSI, 30KpeMa y KOHTEKCTI 30epekeHHs Ta PEKOHCTPYKLIT apXiTeKTYPHOI CHaIIUHN PaJSHCh-
KOTO Iepio/y. 3HaHHS PO B3a€MOJIII0 apXITEeKTYpPHUX TpaHCOpMalii Ta COliOKYIBTYPHUX aCIEKTiB MOKE BILIU-
HYTH Ha PO3pOOKY MOJNITHK 30€pe)KEHHS Ta BIIHOBJIEHHS MichKOi craamuHU. BpaxyBaHHS apXiTEKTYpHOTO
BIUIMBY Ha COHiaJ‘ILHe CEePCAOBUIIC JOoIMOMarae B p03p06ui 3aXOZ(iB JJTA TIOKpaleHHA SIKOCTI MICBKOTO XUTTS. Po-
3yMIHHS apXiTEKTYPHHUX PillIeHb MOKE BIUTMHYTH Ha PO3pOOKY CTpaTeriii MiCbKOTO pO3BHTKY, CHPSIMOBaHUX Ha
CTBOpPECHHSI KOM(OPTHHX Ta (HYHKIIOHATBPHUX MICBKHX IIPOCTOPiB. 3HAHHSA PO B3a€EMOJII0 apXiTeKTypH Ta
COMLIOKYJBTYPHHUX MPOIECiB MOKe OYTH KOPHCHUM JJIS ONITHMi3alii MPOIeciB yIpaBIiHHA MiCTOM Ta IPUHHATTS
e(eKTHBHHX pimeHb. JJ0CiiIKeHHS MOXKe CITyKATH iHPOPMALIHOO M ATPUMKOO JIJIsl MiCIIEBHX BJIaJ], TPOMAJICh-
KHX OpTaHi3alill Ta iHIKX 3aliKaBJICHUX CTOPIH Yy MPUHHATTI 0OTPYHTOBAHUX PIIIEHB OO0 MiCEKOTO PO3BHUTKY.

Abstract

This article explores a significant aspect of Ivano-Frankivsk's history, namely, the architectural and spatial
changes that occurred in the city during the Soviet period. Highlighting the general characteristics of Soviet archi-
tecture, its positive and negative features, provides opportunities to develop recommendations for the preservation
or further reconstruction of its objects.

The research aims to analyze the main features and characteristics of these transformations that defined the
face and structure of the urban environment.

Morphological changes during the development of Soviet architecture had both positive and negative impacts
on the overall appearance of city architecture.

The research methodology involves using a comprehensive approach, including architectural analysis, stud-
ying historical sources, and sociological research. This approach deepens the understanding of the relationship
between architecture and socio-cultural context. It includes a detailed analysis of architectural objects, buildings,
and infrastructure that underwent transformations during the Soviet period. The study investigates the interaction
of architectural elements with the urban environment using mapping and 3D modeling. Historical sources, ar-
chives, and documents are utilized to understand the context of creating and developing architectural objects during
the Soviet era. Comparisons between architectural changes and socio-political and cultural trends of that time are
made. Sociological surveys and interviews with residents are conducted to study their perception of architectural
changes and their impact on behavior. The research explores social relationships and cultural changes resulting
from architectural transformations. The integration of knowledge obtained through various methods creates a com-
prehensive picture of architectural and spatial changes in Ivano-Frankivsk during the Soviet period. The applica-
tion of modern technologies for visualizing and analyzing architectural data and its interaction with urban space
enhances the research's accuracy and comprehensiveness. This comprehensive methodological approach allows
for a deep and thorough analysis of architectural and spatial changes in Ivano-Frankivsk during the Soviet period
and understanding their impact on the city.

Research Results: The architectural transformations are thoroughly analyzed, identifying key elements and
styles characteristic of the Soviet period. The study examines the impact of architectural changes on the develop-
ment of the city's infrastructure and transportation systems. Specific architectural elements undergoing changes,
such as residential complexes, administrative buildings, and infrastructure objects, are identified. It explores how
these changes influenced the form and structure of the urban space. The research reveals how political and cultural
factors shaped the architectural landscape during the Soviet era. It examines which aspects of Soviet architecture
integrated or conflicted with the existing historical heritage. The study determines how architectural transfor-
mations interact with socio-cultural, economic, and ecological factors to form a comprehensive urban image. The
possibilities of using modern technologies for collecting and analyzing architectural and socio-cultural data are
identified.

Scientific Novelty: The scientific novelty of the research lies in the detailed analysis of unique architectural
elements and transformations characterizing lvano-Frankivsk during the Soviet era. The study explores how ar-
chitectural transformations interact with historical heritage, expanding the understanding of their impact on the
urban environment. The application of technological innovations, including GIS technology and virtual reality, for
a detailed analysis of architectural transformations makes the research more precise and comprehensive. The re-
search investigates the influence of architectural changes on socio-cultural aspects, including identity, communi-
cation, and residents' perception of the urban environment. The use of a transdisciplinary approach, considering
the interaction of architectural, historical, sociological, and geographical aspects, expands the research scope.
These aspects make the research unique and important for understanding the impact of architectural transfor-
mations on the urban environment, especially during the Soviet period.

Practical Significance: The research results can serve as a basis for developing urban planning strategies,
particularly in the context of preserving or reconstructing the architectural heritage of the Soviet period.
Knowledge of the interaction between architectural transformations and socio-cultural aspects can influence the
development of preservation and restoration policies for urban heritage. Understanding the architectural impact on
the social environment aids in developing measures to improve the quality of urban life. Knowledge of architec-
tural decisions can influence the development of urban strategies aimed at creating comfortable and functional
urban spaces. Understanding the interaction between architecture and socio-cultural processes can be useful for
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optimizing city management processes and making effective decisions. The research can provide information sup-
port for local authorities, community organizations, and other stakeholders in making informed decisions regarding

urban development.

KarouoBi cioBa: apxiTektypa, pasiHChKHI Mepiof, MPeAMETHO-IIPOCTOPOBE CEpeIOBHIE, MOP(OIOTivHi
3MiHH, TPOMaJICbKE Oy IiBHULITBO, )KUTIOBE OYAiBHUIITBO, IIPOMHCIIOBE OYAiBHHUIITBO.
Keywords: architecture, Soviet period, subject-spatial environment, morphological changes, public construc-

tion, residential construction, industrial construction.

Beryn

Micra, sIKi IepeXXmwIn 1mepiof] pagsIHCHKOI apxiTe-
KTypHOI TpaHcdopmarii, cTanu MicueM B3aeMOIIT Mixk
CHAIIIMHOI0 MUHYJIOTO Ta CY4YaCHUMH CTPIMKHMU 3Mi-
HaMu. BUBYEHHS apXiTEeKTypHHX 3pYyLICHb MPOTAIOM
Iporo mepiony y IBaHo-®paHKIBCEKY Haga€ MOXKIIHU-
BICTb PO3KPHUTH KIIIOUOBI PUCH Ta XapaKTEPUCTHKH, 1110
chopMyBaIH MiCEKY TKaHHHY Ta BU3HAYHIIHN B3a€EMO-
BIAHOCUHHM MiX Ii MEIIKAHIIMHU.

Il cTaTTa mpuCBsSYEHAa PETPOCTIIEKTHBHOMY aHa-
J3y apXiTeKTypHO-NPOCTOPOBUX 3MiH B IBaHO-®pan-
KiBCEKY B miepion 3 1949 mo 1989 poxwu, 3 ¢pokycoM Ha
TXHbOMY BIUIMBI Ha COLIOKYJIBTYPHI IIPAaKTHKH Ta B3a€-
MHUHH B MICBKOMY OTOYeHHi. Po3rismatoun neit mepion
K KIIFOUOBHH eTan y OpMyBaHHI MiCbKOi CTPYKTYpH,
XO0YeThCA PO3KPHUTH HE JIMIIE apXiTeKTYpPHI 3MiHH, ane
i TXHI HACTIAKH I COIadbHOI Ta KYJIBTYPHOI JHMHA-
Miku IBaHO-®paHKiBCHKA.

IMocranoBka npo6semu.

OpHi€r0 3 KIIIOYOBUX Tpo0iIeM € muTaHHS 30epe-
JKCHHSI Ta BITHOBJICHHS apXiTEKTYPHOI CIaALIMHU pa-
ISTHCBKOTO Tepiomy. Sk 30epertd Ta BiTHOBUTH IIi
CTPYKTYPH, BPaXOBYIOUH CyYacHI MOTPeOU MEIIKAHIIIB
Ta BUMOTH MICBKOTO PO3BUTKY. EQEKTHBHICTH MiChb-
KOTO TUIaHYBaHHS Ta YIPaBJIiHHS B YMOBaX apXiTeKTy-
pHEX TpaHchopMartliil. ki apXiTeKTypHi pilieHHs Bif-
MOBIIAIOTh MOTPeOaM CIIIBHOT Ta CIPHUSAIOTH MOKpa-
IIEHHIO SKOCTI MICBKOTO JKHUTTS, a SKi MOXYTh
MPU3BECTH JI0 COLIAIBHUX KOHQJIIKTIB Ta HE3aJ10BO-
JICHHS] MEMIKAHIIB. TakoX BaXXJIUBUM ITUTAHHSAM € PO-
3yMIHHSl BIUIMBY apXIiTEKTYpHHX pIllIEHb Ta CTHIIB,
BIPOBAKEHUX TIiJ] Yac paJiTHCHKOTO Hepioxy, Ha Gop-
MYBaHHs CIIUIHOT Ta COIliaJIbHy B3a€MOJIII0 MEUIKaH-
1iB. Bu3HaueHHs COLIaNbHUX 3B'SI3KIB SIKi CIPHUSIOTH
2060 00OMEXYIOTh KOMYHIKAIIifO B MICTi.

AHaJIi3 0CTaHHIX J0CTiIKeHD i myOJikamiii.

[MuTaHHsA pagsgHCHKOI apXiTEKTypd B Pi3HI YacH
NPUBEPTAJIO yBary HAyKOBIIB Ta JOCHiIHUKIB. Jloci-
JUKEHHS PO3BUTKY Ta BIUIMBY apXiTEKTYpH DPajasHCh-
KOTO TIepiojly Ha COLiajibHi Ta MPOCTOPOBI MPOLECH B
MICTI, IPUCBSITHJIA CBOT Mpalli Taki HAYKOBII SIK A. A.
CrpuransoB, B. E. Xazanosa, M. 1. Acradnesa-/ny-
rad, M. JI. Myxoptos, C. O. Xan-Maromenos. biib-
IICTh 3 IUX JOCIHKEHb MU 1/1€0I0T19HO-TIOTITUIHY
00yMOBJICHICTh Ta BUKOHYBAJIACH HA 0a31 MAPKCUCHKO-
JIEHIHCHKOTO IIJIICHOTO METOAOJIOTIIHOTO MiIXO0Iy.

[TpoTe ManoIOCHiPKEHOIO 3aIMIIAETHCS TPpo0ITe-
MaTHKa MOPQOJOTIYHUX 3MiH y MicTaX PaisSHCHKOTO
nepiozn 1939-1989 pp., konu 1i MicTa 3a3HaIM HAHOLIb-
IIMX 3MiH y TPOCTOPOBii opraxizamii.

Jo yBaru OyJ10 B3TO NepioJuyHy JiTeparypy (ra-
3ery «IIpukapnarceka mpaBnay) Ta iHTEpPB’I0 apXiTeK-
TOpIB, SIKI BUBYAJIM Ta JOCII/UKYBalk apXiTEKTYpHO-
MPOCTOPOBi 3MiHM B MICTax 3axXiJIHOTO perioHy YKpa-
inu 1955-1975 pp.

[IpocTexyeThcs BiICYTHICTH HAYKOBOTO 1HCTPY-
MEHTapilo JUIs aHali3y BKa3aHOI rajy3i Ta CHCTEMHOTO

MiIX0Ay BHMBYEHHS. BUXOIs4M 3 1[bOro, MOXHA CKa-
3aTH, IO JOCIiKeHHS TeHACHIIH paasHChKOI apXiTe-
KTypH Ha npukiaji Micra [Bano-®PpaHKiBCcbKa € akTya-
JHHAM 1 Ma€ TIPaKTHYHY 3HAYUMICTh

IMocranoBka 3aBIaHHs.

MeTor1o cTaTTi € PO3KPUTTS OCHOBHHX €TalliB PO3-
BUTKY PaAsSHCBHKOI apXiTEKTypH Ta OLiHKAa apXiTEKTy-
PHO-TIPOCTOPOBHUX 3MiH TPOMAICHKOTO, JKUTIOBOTO Ta
MIPOMHUCIIOBOTO OyAiBHUITBA B IBaHO-DpaHKIBCBHKY.
JocmimkeHHsT MOP]OIOTIYHOT CTPYKTYypH MicTa y pa-
JSIHCBKUH TIepioJ, OCKUIBKH TYT CTiHKO 30epirajmch
HApOJHI TPaaWIii B apXiTEKTypi Ta CTBOPEHHI IpOC-
Topy. Ornsia apXiTeKTypHHX pillieHb, 10 OYJIN BIIPOBa-
JDKEeHI IPOTATOM PaIsTHCHKOTO Tepiony B IBano-®pan-
KIiBChbKY. BH3HaueHHs KIIIOYOBUX CTHIIIB, O0'€KTIB Ta
IXHBOTO BIUTUBY HA MiChKE CEPEIOBHIIIC.

JlocnmipkeHHsT B3a€MO3B'SI3KY MIXK  apXiTEKTyp-
HUMH 3MiHaMH Ta pOpPMyBaHHSAM COI[iaIbHUX TPYH Ta
cniibHOT B [BaHO-®paHKiBchKy. BuBUYeHHS NUTaHb
30epeXCHHS Ta BIAHOBICHHS apXiTEKTYpHOI cran-
IIMHK PaJITHCHKOTO Mepiofy, BpaXxOBYIOUH Cy4yacHi BU-
MOTH Ta MOTpeON MEMIKaHIIIB. AHAI3 TOTO, SIKi apxiTe-
KTYpHI pIlIEHHsI CIIPUSUIN a00 0OMEXYBaJIH PO3BHUTOK
MicTa Ta HOTO XUTTEBHUI mpocTip. BUBYeHHS BILIHBY
apXITEeKTYyPHO-IIPOCTOPOBHUX 3MIiH Ha COLANbHY JMHA-
MiKy, B3a€MOJIiI0 MEIIKAHI[IB Ta iX COLIOKYJBTYpHI
HPaKTHKH.

Pe3yabTaTn T2 00roBOpeHHs.

BaxximBa poJib B Cy4acHUX yMOBAax HaJIE)KHUTh ap-
XITEKTYpPHOMY TpOIIECy PO3BUTKY PAASHCHKOI apXiTeK-
typu (1917-1991 pp.). Cepen npaip, sKi HOPYIIYIOTh
MpoOIIeMH apXiTeKTypH 1 MicTOOYTyBaHHS, 3pOCTaE Ki-
JBKICTh THX, SIKI aHAJI3YIOTh Ta JAOCIIKYIOTh MICTa,
IXHi Cy4acHi mpoOJIeMH Ta MOXJIMBOCTI PO3BHUTKY.

Pa3oM 3 TM, aKkTyanbHOIO € IpOOJIeMaTHKa MOp-
(OJIOTIYHMX 3MiH Y MICTax PaJISHCHKOTO IEPioLy, KON
i MiCTa 3a3HANH JOCHUTh BEIUKHUX 3MiH y MPOCTOPOBIH
opranizarii[9, c16].

Oco0imBHiT HAYKOBUH iHTEpEC Y IBOMY ACTEKTi
CTaHOBUTb paJsIHChbKa apxiTekrypa Ykpainu. Ilpu
IEOMY (PIKCYIOTBCS MEPEBAYKHO PO30IKHOCTI TBOPUHX
KOHIIEIIiH, aje 3a0yBaloTh PO Te 3arajibHe, 1[0 MOE-
Hy€ apXiTeKTypHH ()eHOMEH HOBOTO €TaIly B I[JIOMY
[4, cl6].

VY pansHCEKOMY MicTOOYyTyBaHHI TOTO Yacy 3ara-
JHHUMU € CIIPOOH MiAIOPSIIKYyBaTH PO3BUTOK MICT 3a-
MKHYTHM 1 apXai3oBaHUM IUIaHYyBaJbHUM cXeMaM. Y
LEHTpax MICT (POPMYIOTBCS TMEPEBAKHO CHUMETPHUHI
OCBHOBI KOMITO3HIIi1, 10 CKJIAJAal0THCS 3 BEIUKUX IUIOLI
1 ByIunb-0ynbBapiB.

O/HUM 3 TOJIOBHUX 3aBJaHb IICIIBOEHHUX I'€HE-
paTBHUX IUIAHIB MicTa OyJI0 CTBOPEHHS BUPA3HOTO Mi-
CBHKOT'O LIEHTPY, CKBEPIB 1 OyJIbBapiB.

XaotudHa 3a0yZ0Ba Ta BY3bKi BYJIMYKH CTaporo
CraniciiaBa CTajqM OCHOBHHM apryMEHTOM [UIS collia-
JicTUYHOT TepeOyI0BU pajsHChKOro Micta. IIpoekt
pexoHcTpyKii 1946 p. nependavaB HiBENIOBaHHS LIUX
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«HenmoikiBy. Y crarti mo rasetu «lIpukapmarchka
NpaB/iay HavaJlbHUK 00JIaCHOTO BiJITy B ClipaBax ap-
xitTektypu B.Kitouko aprymenTyBaB notpely peKkoHc-
Tpykuii CTaHicnaBa caMe THM, IO BiH «IOOYI0BaHUN
3a HeBJIAJIMM MIPUHIIATIOM OYyIiBHUIITBA, XaOTHIHO»[3].

BincyTHICTE TOJIOBHHX Ta KUTBIICBUX MaricTpaiei
CTBOPIOE TaKe CTAaHOBMIIE, L0 aBTOTYXKOBHH TpaHC-
TIOPT 3aMOBHIOE €IMHY OB’ SI3YI04Y MaricTpajib — OJHY
3 IEHTPAIBHUX BYJIUIH MicTa — Pamsraceky (Tenep He-
3anexHocti — B.C.). I[Ipoi3ng mo OimbIIoCcTi BYJIHIK
YCKIIAIHIOETHCS 1X HaA3BUUAMHOIO BY3bKIiCTIO. 3aBIaH-
HSIM PEKOHCTPYKILIi MicTa €, MepI 3a BCe, CTBOPEHHS
fioro nieHTpy. Psin daxTopiB, aAMiHICTPATHBHHX Ta TI0-
OyTOBHX, ITOKa3ajJM, 110 BiH Mae OyTH CTBOPEHUl B
paiioHi KOJUIIHBOI PaTyIIHOI IO, MiCBKOTO PHHKY
Ta HalOmmkumx kBapraiiB. [Ipoekrom mnependava-
€TBCS CIIOPYKCHHS B IEHTPI MicTa OyIiBeNb A Mi-
cbKoi Pain, My3ero, oliepHOro TeaTpy, MOHyMeHTIB Jle-
HiHa, Cramiga, repoiB Bemmkoi Birumsnsnoi BiitHH, a
TaKoX MoOyaoBa MocTiHOi TpuOyHu. Ha npuBok3aib-
Hiif TUIOIII HamMivaeThest Oy IIBHULITBO 3aKiaiB Juis 00-
CIIyTOBYBaHHSI NMPUDKIKHX: TOTENIO, PeCTopaHiB, Oy-
JIMHKY KOJITOCITHHMKA Ta iHIIUX. 3a napkom imeHi 11leB-
YeHKa 3aIUIAHOBAHO CTBOPHTH (Di3KyIBTYpPHUI LEHTP
micra. Tam OynyTh BiAIITOBaHI CIOPTHBHI MaiiaH-
YUKW, CTaIiOHU, KyTaibHi, a TAKOXX MMOOYAOBaHHH I1a-
nan Qi3kynsTypHuKiB. CTaHiCIaB Ma€e BCi JaHi 1 MOX-
JMBOCTI CTaTH KPAacUBHM, 3CJICHUM, YHCTHM MicC-
TomM»[3].

Kumnose Oyoienuymeo 6 leano-Dpankiecvky Min
Jac paasfHCBKOi 700M, 30kpeMa B mepion 3 1949 mo
1989 poxm, Bim3Hadanocs OCOONMBHMH apXiTEKTyp-
HUMU Ta (YHKIIOHAJBHUMH 0cOOIMBOCTAMH. OHIEIO
3 THITOBHUX (DOPM KHUTIIOBOT 3a0yJOBU Oy BUCOTHI Ha-
HeJbHI OyJIMHKH, SIKI CIIOPYAXKYBAJIUCS 32 THIIOBUMH
npoekTamu. Ui OyniBii Manu eeKTHBHY TUIaHyBaHHS
Ta MacOBH Xapakrep.

1106 3a10BITLHUTH ITOTUT HA XKHUTJIO, BETUKI MiK-
popaiioHH 3'IBUINCS Ha OKOJUISIX Micta. BoHn BKIIO-
yan B ceOe He TUTBKY )KUTIIOBI OyAWHKY, ane i iHdpa-
CTPYKTYPY, TaKy SIK LIKOJIU, TUTS4i CAJIKH, Mara3uHu.

Bararo OyauHKiB Maiu cipotieHi gacam, 3 BUKO-
PHCTaHHSIM MIiHIMaIBHOTO JIEKOPY. ApPXITEKTYpHi pi-
IIeHHs OYJIH CTIpsIMOBaHi Ha MIBUIKE Ta eheKTUBHE OY-
JIiBHUUTBO KBapTHpu B naHenbHHX OyJMHKaX 4acTo
MaJIi THIIOBE IUIAHYBAaHHS, 3 HEBEJMKOK BapiaTHBHi-
cTr0. 3a3BHUyYaii 11e Oy KBapTHUPH 3 OJIHIEO, IBOMA a00

TpbOMa KiMHaTaMH. 3aBISKU CTaHAApTH3aMii OyaiBHH-
LTBA, IHIUBIyanbHi apXiTeKTypHI 3MiHHU BiACYTHI a0
obOmerxeHi. baraTo OyauHKIB Masy CXOKUi 30BHINTHIH
BUTIISII. TUITOBMM  €7IEeMEHTOM TIaHENIbHUX OYAWHKIB
Oynu po3pi3u, SAKi JO3BOJLUIH OTPUMATH OLIbINIE TIPH-
POJHOTO CBITJIA Ta BITPY Y KBapTHpax.

Y MacoBHX MiKpopaioHax dacTo OymyBaiul CIi-
JIbHI MPUOYAOBH Ta 00'€KTH COILanbHOI 1HOPACTPYK-
TYpH, TaKi sk amOynaTopii, kiryou, kade. Byaimaku oTo-
YyBaJIUCS 3€JICHUMH HACaJKCHHSMH, a B MIKpopano-
HaX PO3TAIIOBYBAUCS IrPOBI MalTaHUYUKH IS JiTEH.
i ocobamMBOCTI apXiTEKTYpH KUTIOBOTO OYiBHHIITBA
pansHCBKOi n00M y IBaHO-®paHKIBCHKY BH3HAYAIH
crienudivyHni 00pa3 MiCBKOTO IPOCTOPY Ta >KUTTS Me-
IIKAHIIB.

Haiimaciurabninioro Oymna nporpama 1960-x po-
KiB, B SIKIi CTAaBHJIOCH 3aBJAHHS 3a0€31eYeHHsT KOXKHOT
ciM’1 OKpEeMOIO KBapTHPOKW. MacoBe KHUTIOBE Oy/IiB-
HHUITBO BEJIOCHh HAa BUIBHHUX 3EMIIX 32 MICHKOIO MEXEIO0
Ha TEPUTOPIAX KOJHIIHIX CENUIL, IO OyJIn NpUeHaH]
JI0 MicTa y pi3Hi mepioau i 3a0y0BaHI MajJomoOBEPX0-
BHM, 4acTO MaJIOL[IHHNAM >KUTIIOM, 0€3 JOCTaTHBO PO3-
BuHeHoOi iHdpacTpykrypu. Tak y 1950-60-x pokax no
Micta Oyno mpuenHaHO MikpopaiioH CodiiBka, cema
[Maciyna Ta OnpumiBui. OCHOBHUMH pailOHaAMU JKUT-
70Bo1 3a0ynoBH Oyna MiBHIYHO—3aXiJHAa YacTHHA Mi-
cra. Jlocuts momupeHnM Oyno OyAiBHHIITBO TaK 3Ba-
HUX «XpYIOBOK» cepil «1-434Cy». JIo ocHOBHHX 0CO0-
JIUBOCTEH «XPYIIOBOKY» CIIi/I BITHECTH HEBEJIMKI TUIOIII
KBapTHp, CIA0Ky 3BYKOI30JIAIIIO0, BIICYTHICTE JI(TIB i
CMITTENpPOBOIB [5].

Y 1963p. Oyno moOymoBaHO OIS TPUIOIATH KUT-
JIOBUX OYIHMHKIB, B TOMY YHCIIi IBaJIsATh JBa Oarato-
MMOBEPXOBUX OYAHMHKIB MO BYJ. MOCKOBCBHKiH (HHHI
ByJ. benbBenepcbka).

Haii0inpmoi mMacoBOCTI KHUTIOBE OYHiBHHIITBO
HaOy0 y 70—75-x pp. XX ct. Y 11eii nepio 3’ IBIIUCS
HOBI )KHTJIOBI pallOHM, 30KpeMa, Ha BYJIHUIIX benbse-
nepcekiii, Habepexna. Y mictax, pakTHUIHO BCIOIHM T1e-
peHIIIN Ha CIIOPYJDKEHHS JI€B’ ITUIIOBEPXOBHX OyIMH-
KiB cekiii TumoBoi cepii «111-96» (puc.1), mo 3Ha4HO
CIIPUSIIO EKOHOMIT MiCBKOTO 3eMeIbHOTO (oHTY. Y pe-
3yJIbTaTi Takol moniTHKY 3a 25 pokis (1950-1975 pp.)
KUTIOBHH QoHA MicTa 3pic y 1,2 pazu [10].

®dinancyBaHHs OyiBHUIITBA xuTIa HA 90 % 37iii-
CHIOBAJIOCH 33 PaxyHOK JIep>KaBHUX KOIITIB, pemra 10
% BIZCOTKIB NpHNANA0 Ha OYAIBHUIITBO 33 KOIITH
i IIPUEMCTB Ta Ha IHIUBIAyaabHe Oy TiBHHUIITBO.

Jnay munioBoeo smawa 2.8 cexuwy T-14.26.26. 4.26.26.35

[
@T e ST i C—— e =
= l]
§ ( 1A 555 253‘54 f
! — =
= |
=1
nE 29
2b G 26%% ;
I
= = ek, =
= )

Pucynox 1. (Byﬂ Habepeoicna m.Isano- CDpaHKlGCbK)
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VY comianeHil chepi gocsarHeHHIM Mmicta 1960—
1975 pp. OyI0 miABHUIIEHHS 32a0€3I€UEHOCTI JKUTIIOM Ta
BijicesIeHHs ciMel 3 aBapiitHoro ¢onny >xwurna. [Ipore
IUITaHW HOBOTI'O OYyMiBHHMIITBA, OCOOJIMBO Oy/iBHHIITBA
00'eKTiB 00CITyroByBaHHS, BYJIHIb i JOPIT, 1HXEHep-
HHUX MEPEX IOCTIHO HEeIOBUKOHYBAJIHCH, a MOCTiHHA
HecTaya KOLITIB HA PEMOHTHI 1 pecTaBpaliiiHi podoTH
npu3Belia 0 3aHeA0aHHs 1 pyWHyBaHHs 0araTbox Ky-
JBTOBUX CHOpPYA, OO0'€KTiB comianbHOI iH(pacTpyk-
TypH, CTApUX )KUTIOBUX OYAMHKIB TOIIO.

JKutnoa apxiTekTypa Mpu EOMY IO KiHIIA iCHY-
BaHHsI CPCP 3amumaetbes MpakTUYHO TM03a cheporo
TIOBHOIIIHHOI 1HOMBIAyalbHOI apXiTEeKTYpHOI TBOpPYO-
cTi. 3'MBisUIMCS Taki XapaKTepHi pHCH, SK CyBopa
0ChOBa CUMETPpist IUIaHiB 1 (hacaiB, BupaxeHHs Ha (da-
caJiax TCKTOHIKH CTiITKO-0aTKOBOT CHCTEMH 31 CIIPOIIIe-
HUMH KOJIOHaMH 1 aHTa0JIEMEHTOM, BUSBJICHHS B 00'e-
MHO-IIPOCTOPOBUX KOMITO3HIISAX TAKUX SIKOCTEH SIK MO-
HYMEHTAJIbHICTh, TSXKKICTh, CTIHKICTB 1 T.1 .

VY nmpyri#t momosuHi XX cropivds Micto IBaHo-
®pankicpk nornuHyo cena CodiiBky, BoBumaers,
Piap, Mukutunmi, Yropauku, OnpumriBii, XpHIDIHH,
Kpuxiemi, [Taciuny. V 1978-Mmy 3aTBepmKeHO TeHEpa-
npHAN TIaH [BaHO-®DpaHKiBChKa, SKUH PO3pOOUB iH-
ctutyT JlimpomicToy. 3milicHIOBanacs 3adyaoBa Micta
9-NOBEPXOBHMH THIIOBHUMH JKUTJIOBUMH OyIUHKaMHU
cepii 111-96 3 oHOUAaCHUM CHOPY/XKEHHSIM 3aKJIailiB
KYJIbTYPHO-TIOOYTOBOTO OOCITyrOBYBaHHS HAaCEJICHHS,
MOBHUM O0JIaroyCTPOEM, IH)XCHEPHHUM OOJaTHAHHAM 1
o3eneHeHHsAM Teputopii. [IpoBoannock OyiBHUITBO
3a KOIITH HACENCHHS XWIMX OyIUHKIB: KOOIIEPaTHB-
HUX 0araToIOBEPXOBUX Y KIIUX paiioHaX MicTa, iHAU-
BigyanpHuX —y cenax: Tssesi, Kiy3osi, 3arsi3zi, dpa-
romupuanax, [limryxoxi, [mubokiit, 'opoxommni, ['pa-
oo, J3Bunsdi, Kypakax, [Banukismi, Kocmaui ta
IHIINX HaceIEeHMX MyHKTax. Takox OyiM BKIIIOUYEHHS B
Mexi Micra cena BoBuuHenpb, YrpuHiB, YTOpPHHKH,
MuxkutuHii, Xpurwiad, AMuuist, Kpuxisig.

IMomixk 3a0yn0BHM 0OaraTOKBAPTHUPHUMH IICTJIsI-
HUMHU 1 NAaHEJIbHUMH XUTIOBUMHU OyJMHKaMH Ha Moyva-
TKy 70-X POKIB BUIUISIOTHCS 6-TIOBEPXOBH KUTIOBUI
Oy/ZMHOK 3 KBapTUPaMH B JIBOX PiBHsX Ha By [lleBue-
HKa,37 (apx. b.MaptuH, 1969p.) — B HBOMY 3acTOCOBa-
HUI HOBUH TUI KBapTHP — 1 epcriekTrBa By Habepe-
JKHOI 3 12-TH 1 9-THTIOBEpPXiBKaMHU.

Ho cepenuan 70-X pOKIB Iepen apXiTeKTOpamu
MOCTAJIO 3aBAAHHS BUIPABIISATH MOJI0XKEHHS: TTOKpAIIy-
BaTH, BHOCUTH Pi3HOMAHITHICTh i XYA0XHI €IEMECHTH.
30ibIIMIIACS TUIOLIA KBAPTHP, OUIBII PI3HOMaHITHOIO
cTana KoHQIrypailis IJIaHiB.

HacTymHUM KpOKOM CTa€ TOIIyK apXiTeKTypHOI
BHPA3HOCTI 3a0yJOBH y MeEXaX THIIOBOTO IIPOCKTY-
BaHHA. Ha oxonuili BUpocin paiioOHU TIaHEIbHUX JKUT-
JoBUX OyInHMHKIB — MikpopaioH “Kackan” 1 komIuiekc
Ha By [Bactoka (II mon.80-x pokiB), B sikux Oyina pea-
Ji30BaHa crpoOa 30araTUTU MPOCTIP 3a JOMOMOTOKO Pi-
3HOM@HITHOT'O I10 BHCOTI 1 OiJIbIII MaJIbOBHHYOTO 0JI0-
KyBaHHS CEKIIiH, sIKi yTBOPIOIOTh JABOPH Pi3HOI KOH(DI-
ryparii.

Ilpoexmysanus ma 0yOiBHUYMEO 2POMAOCLKUX
byodigenb ma cnopyd, 30KpeMa B KOHTEKCTI paJsHCH-
KOTO Tepioy, BKIIOYAJIO P OCOOIMBOCTEH, IO BU-
3HAaYaM IXHIO (PYHKI[IOHANBHICTH, apXiTEKTYpHI pi-
LIEHHS Ta NPU3HAYCHHS U1 TPOMa/IH.

I'pomanchki OyaiBiIi HPOEKTYBAIUCH [UIs Pi3HOMa-
HITHUX MOTpe® rpoMajy, TaKUX SIK OCBITa, KyJIbTypa,
31I0pOB'sl, po3Bary. J{o HUX BXOAWIIH IKOJIH, KyJIbTYPHI
LIEHTpH, JIiKapHi, 010JIIOTeKH, TeaTpu, CTaioHH TOLIO.
Bararo rpomancbkux OyaiBenb Majli CTaHAAPTU30BaH1
TIPOEKTH, LIO CIIPOLLYBAJIO iXHE OyIIBHUIITBO Ta 3MEH-
nryBajio BUTpaTd. CXOXICTh y MPOEKTax CIpHsiia ede-
KTHBHOCTI Ta IIBUAKOCTI OyaiBHAITBA. [leski rpoMa-
CBKi CIOPYIH MaJIF BEJTUKi MacIuTabu, 0coOIMBO Ti, AKi
Oyny TIpU3HAYeHi AJIS BEIHMKOI KITBKOCTI JIOACH, Ha-
TIPUKIIaM, CTAI0OHN UM KyJIbTypHi 1ieHTpu. bararo cro-
Py MaJu MpOCTip Uil IPOBEACHHS IPOMAJIChKHUX 3a-
XOJIiB, KOHIIEPTiB, 300piB Tomo. L{e BpaxoByBao mot-
pedu rpoMaChbKOCTI y BIACHHUX MICISIX JUIS B3a€MOIIT
Ta po3Bar. B GaraTbox BuIajKax BUKOPHCTOBYBAJIHCS
cTaHzapTHI OyJiBeNbHI MaTepiajay Ta TEXHOJIOTIi, 110
CIpOIyBajo OyAiBHUITBO Ta peMOHT. [ poManceKi Oy-
IiBITi Oy/iH IEHTPOM CYCHIUTBHOTO JKUTTS, CIIPHSIOYN
comiaNbHIN B3aeMOil Ta po3BUTKY rpomasu. Lli ocob-
JMBOCTI BU3HAYAIHN apXiTEeKTYpHUHN ITaHAmadT i PyHK-
LiOHAJBHICTh TPOMAJCHKUX Oy IiBEINb IIiJT Yac paisHCh-
KOTO Tepiofy B icTopii micTa.

Y 1970-1980 pokax mana Micie cripoba nodaBu-
THCS B HapOJIHI MOTHBH, 30KpeMa, BUraJialii TaKk 3Ba-
HUH «['ylyJIbCbKUH CTHIIBY, 00 YHUKHYTH IIIJIKOBH-
Toi 6e3nukocti. Tomy Y pansHcekuil yac yHidikopa-
HUA CTWJIb CTaB JOTMOK: TMaHenbHe, OJIouHe
Oy/IiBHHIITBO, TUIIOBI CXEMH 1 NPOEKTH, — PO3IOBIZAE
Irop [MarunmwmH. — Jlo 1pOT0 3MYyITyBaia IEHTpai3a-
ist BUpoOHUITBA Ta piHaHCyBaHHSA. Came TOIi po3mo-
yajocst OyIiBHULTBO I'POMaJICBKUX cHOpyA : IBaHO-
OpaHKiBCHKUH aeporopT, KonumHe «MomodHe Kadey
(puc.2), sxi MaNy CTaTH BI3UTHOIO KAapTKOK IILIOTO
[Mpukapnarts. Tenep ni cnopyu BUPI3HAIOTHCS CBOE-
pinHOT popMH Haxamu MiJl YepenuIero Ta JeKOPaTHB-
HUMH (acagamu.
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Pucynox 2. (xonuwne ,, Monoune xagpe”)

Sk noscHus Irop ITaHuuIKH, CyTh LIOTO NICEBO-
TYIYJIbCHKOTO CTHIIIO TIOJISITANa Y 3BUYaHHOMY KaJIbKYy-
BaHHI TMEBHUX EJICMEHTIB JCPEB'sTHOT apXiTEeKTypHu ro-
psH (OyniBenbHE MUCTEITBO T'YITyJIiB HACTIPAB/i MPEK-
pacHe, ane TUIBKM y TOMY B JaHmmadri, B SKOMY
cTBOpEHE) 6e3 xoHOro nepeocmucieHHs. IlepeseneHi

{2 L”‘H A\

y OETOH eJIEMEeHTH JIepeB'sTHUX KOHCTPYKIIH BTpadanu
CBO€ (pyHKITIOHABHE i TEXHOJIOTIYHE IPU3HAYCHHS, Ta
1 ecTeTHUHO OyJIM HE HAJITO MPUBAOIMBUMH.

B 1985 pori po3pobirsiiacs mpoekTHa JOKYMEHTa-
1isl Ha MIMIOXiAHY YacTuHY Byiuii HesanexHocTi.

synuua Hea

Pucynox 3. (Ilpoexmna 0oxymenmayis Ha NiuiOXiOHy 4acmuHy eyﬂu;i Hesanevxcnocmi 1985p.)

ITpu cTBOpeHi mimoxixHOT 30HU OYyJI0 BHOPSAKO-
BaHo (hacaju OyIMHKIB, ElIEMEHTH IXHbOTO AeKopy Jlo-
CHUTh KBaTipiKoBaHO OyJI0 BITHOBJIEHO BTpav€eHi AeTai
i OaNKOHHMX KapHHU3IB JPYrMX I[OBEPXIiB, BiIHOB-
JICHO ¥ BiPEeCTaBPOBAHO Psiji ABTEHTUYHUX JIBEpEii Ta
B’i3HMX OpaM 3 MeTaJeBUMH pellTKaMu Ta Je-
peB’SSHUMH HAKJIQJHUMHU JEKOPATUBHHUX PEIIITOK B’i3-
HHUX OpaM 3’SIBHIINCS HOBI, CTBOPEHI 32 aHAJIOTI€I0 THX,
mo icHyBanu. [9].

SIkpas Toi PO3BUTOK IICHTPAILHOI YaCTHHH MIiCTa
MIIIOB TAKMM I[UITXOM, KOJHM iCTOPUYHO cHopMOBaHy

BYJIHUHY Mepexy OyJio 3aranom 30epekeHo, a KBapTa-
JIbHY 3a0yJJOBY JOIOBHEHO YHCICHHUMH Oy THHKAMH -
«mIoMbaMu» cepelHbOT MOBEPXOBOCTI. X apXiTeKTyp-
HUI 00pa3 CyTTeBO 30araTiiiv eIeMEeHTH PeTioHaIbHOT
HAPOJIHOT apXiTEKTYPH, 1[0 TO3UTUBHO CHPUIHSIN SIK
y npodeciiiHoMy cepeloBHIl, TaK 1 MELIKAHI[ MICTa.
TyT MOXKHA CKa3aTH, IO HOBUI «MiKPOCTHJIb)» BCTYIUB
y MUPHY B3a€EMO/IiI0 B 1IeHTpi IBaHo-DpaHKiBChKa 3 ce-
LIECi€I0 1 KOHCTPYKTUBI3MOM. [6]

VYV 1977 poui B uentpi micra IBano-®paHkiBcbka
Ha ByJI. J[HICTPOBCHKIii 5 moyaiocs NpOEeKTYBaHHS KPH-
TOTO PUHKY.



POLISH JOURNAL OF SCIENCE Ne 69, 2023

Pucynox 4. (Ilpodyxmosuti punok. leano-@panxiscox 1990 p.)

Ha nponosumiro imxeHepa - KOHCTPYKTOpa 3eHo-
Bist J[aBuAfOKa CIUTBFHO 3 HAYKOBIIMHE JIBbBIBCHKOT TTO-
JITEXHIKU BUPIIIAIHN 3aIIPOCKTYBATH Ta CIIOPY TUTH PH-
HOK Kpyrioi ¢opmu. Brepme Oymo Bukopuctano 80-
METPOBi Yy AiaMeTpi OMOpHI KOHCTPYKIII HIKHBOTO
sapycy 1 18-MeTpoBi ckiamku BepxiBKH. ABTOp KiHIle-
BOT'O KOHCTPYKTUBHOTO PillIeHHSI — iH)XEHEP-KOHCTPY-
ktop Opecrt IBacuxk [9, 91-92c¢].
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Pﬁcjmox 5. (T ennaan 6y0i8i MiCbKEUKOHKOMY, obaacnoi ma micoroi pao (1980-mi pOKU))

VY 1980-x pokax moyaa CIOPYIKCHHS HOBOTO
OyauHKY U1 00KOMY KOoMIIapTii (Tak 3BaHOTO «binoro
JIOMY») Ta BEIHKOi COIPEaliCTAYHOI TUIOIII 3 ApamTe-
aTpOM, TOTEJIeM, IIOTBOPHUAMH ,, XPYIIIOBKaMH’* Ta HEOI-
MiHHUM 11aM’ssTHUKOM JleHiHy. | mami B3mOBX BymHUII
HezanexHocTi 10 MOCTy — OyAiBIIi THIIOBOTO CoIpea-
nizmy.[2]
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Pucynox 6. (Byoiens micbkeuxonxomy, oonacnoi ma micokoi pao (1980-mi poxu))

Pucynox 7. (My3uuno-opamamuunuii meamp imeni leana @panxa, comenv Yrpaina 1979p.)

VY 1962 poui 1. I'punis y criBaBropcTi 3 MuKo-
noto HazapoBuM BHKOHAB MPOEKT OyINHKY MPOEKTHO-
KOHCTPYKTOPCBKOTO TEXHOJIOTIYHOTO I1HCTHTYTY (Te-
nep MoJaTkoBa aaMiHicTpanis) Ha Byl HezanexHocri.
IT' ssTunoBepxoBa npoTsbkHa y (acami OyIiBiIsS po3Mmi-
mieHa cepenl ictopuaHoi 3a0yn0BU. [IpOTsSHKHICTH i IK-
peciroBanacsi TOpU3OHTAIBHUMH TATaMH, PUTMOM Bi-
KoH. [lepmmii moBepx OyB 0OJIMIIEOBAHUI YOPHOIO Ke-
PaMidHOIO IUIMTKOIO, CIYXHB IIOKOJIEM JUIS BCHOTO
Oynuuky. Tpu Bxomu y OyIiBiO 3 rOJOBHOTO (acamy
Oynu «BTOILIEHI» B 00 €M. LleHTpanbHa yactuHa Oyi-
BJIi «IIOCa/KEHA» Ha JIHII0 ICTOpUYHOI 3a0y/J0BU BY-
quui. JIBi 60KOBI — Jenio BiACyHyTi y raubuny [1, c.
31].

OpuH 3 HAWOIBII BUPA3HUX MPOEKTIB CTHII (YH-
KIioHasi3M — pectopat «Kaprarny Ha Bynumi ["anuub-
kil B IBaHO-®DpaHKiBCHKY. 3ampoekroBaHuid y 1966
polli, CTaBIIM MEPEMOXIEM KOHKypcy. byaisns nemo
BiZicyHyTa Bij JiiHii 3a0ynoBu. 'onoBHui daca Bupi-
HIEHUH Y YITKHX JIAKOHIYHUX popmax. « O>KUBIISIE KOM-
TIO3UIIII0 BUCTYIAIOYHH 3 YOTHPUIIOBEPXOBOTO 00 €My

OyZMHKY OJHOIIOBEPXOBHIl Mapaiesnerninen oapy 3 Te-
pacoro HaJ HUM Ta e(EeKTHUMH BIAKPUTUMH CXOJaMHU
Ha Tepacy, MiJpi3Ka Mo MepuoMy HOBepXy, rpaTka 3a-
J11300€TOHHOT Meproyiu Ha naxy oyauHky» [1, ¢. 32]. Y
1990-x pokax OyniBis Oysa MOBHICTIO TepedyoBaHa i
B Hill Tenep 3HAXOAUThCA OaHK.

OKpemMumu  MeHOeHYIAMU — XapaKmepu3yeaioch
npomuciose 6ydisnuymeo. B pagsHCHKOMY TIepioni
CIIOCTEPIraBcsi aKTUBHUN PO3BUTOK MPOMHCIIOBUX TTiJI-
MIPUEMCTB, TaKUX SIK 3aBOJIH, (HaOpHKH Ta iHIII 00'€KTH,
SIKI CTIPUSUIM IHAYyCTpiamizawii Micta. 3 novaTky 1960-x
POKIB Y CTPYKTYpi TPYAOBHX pecypciB 3axi{HOTO peri-
OHY YKpaiHM ToYaJid BUSBJISATHCS HOBI TEHIEHIII1, 3y-
MOBJICHI OCOOJIMBOCTSIMH PO3BUTKY €KOHOMIKH Ta CO-
uianbHol cepu. 3 kinng 50-x — mouarky 60-X pokiB
royvasocsi iHTeHcHBHE OyIIBHHLTBO HOBUX MiJINIPH-
€MCTB, PO3IIMPEHHS | pEKOHCTPYKIIis paHimie 30y10Ba-
Hux. KoMIuiekcHa MexaHizallis if aBToMaTu3allisi BUPO-
OHUIITBA J03BOJIsIA HAPOILIYBAaTH OOCSTH 3a paXxyHOK
MiABUINCHHS MPOAYKTUBHOCTI TIpaIli, a He 30UThIICHHS
KiJIBKOCTI TIpariBHUKIB. IIpOMHUCIIOBI criopyau 4acTto
Mald CTaHAAPTH30BaHI IPOEKTH, ILIO CIIPOLIYBajo



POLISH JOURNAL OF SCIENCE Ne 69, 2023

11

ixHro OyIiBHHIOTBO Ta 3a0e3medyBaiio eQEeKTHBHICTh
BUPOOHWYHX IporieciB. barato 00'eKTiB Majau BEIHKi
macuradbu. [IpomMuciioBl KOMIIEKCH BKIIIOYAIH B cebe
crieriagizoBaHi NPUMILICHHS JJIs1 BAPOOHUITBA, CKIIa-
JyBaHHsI, aJ]MiHICTPAaTUBHHUX MOTped Ta IHMMX (YyHK-
uiit. 3aBoxu Ta Gabpuku 00IaqHYBAIHCS CyYaCHUMHU
TEXHIYHMMH 3aco0aMM Uil aBTOMAaTH3allii BUPOOHH-
YHX TPOLECIB Ta MiJABUILEHHS MPOJTYKTUBHOCTI Mparli.
Jlesiki acrieKTH MPOMHECIIOBOTO OYiBHHUIITBA BPAaXOBY-
BaJIM €KOJIOTI4HI CTAHAAPTH TOTO Yacy, aje Jesiki 00'e-
KTH MOXYTh OyTH TMOB'A3aHi 3 mpoOiieMaMu 3a0pyn-
HEHHSI HaBKOJIMIITHBOTO CEPEAOBHIIIA.

VY 1975 p. geprkaBHA KOMICisl IPHIHSAJIA TIEPIITIHA
IIYCKOBHUI KOMIUIEKC 3aBO/ly «ABTOJMBMAIIY, JIE€ PO3-
MOYaBCsl BUIYCK ITpoMuciioBoi mpoxykuii. Ha 3aBoni
«ITo3uTpon» iSO MECATh IEXIB Ta TPU OKPEMi JiJTb-
HuOi. Y1976 p. BUHIIOB Ha MPOEKTHY MOTY>KHICTh 3a-
BOJ «ABTonuBMainy. JlaB mepury mpojaykuito IBaHO-
®paHKIiBCBKUIT 3aBOJI BEJIMKOIAHEIBHOTO JOMOOYIy-
BaHHA. Y 1976 p. Ha IBaHO-DpaHKIBCEKOMY JTICOKOM-
0iHaTI HaJaro)K€HO BHITYCK IIHUTOBOTO XYIO>KHHOTO

mapkery. 1977 p. cTBOpeHO BHPOOHHWYI JlicO3aroTiBe-
neHI 00’ enHanHa «[Ipukapmarmicy Ta 00’ €qHaHHS
«IIpukapnaroyamarepianm». Y 1977p. napoBozopemo-
HTHUH 3aBOJ MEPEHIIOB Ha PEMOHT TEIUIOBO3iB. Y
1978p. nepury nmpoxykuito Buaas [Bano-PpaHkiBCbKHit
3aBOJI MEXaHIYHUX MpeciB, HUHI 00’ eaHanHs «Kapnat-
npecMmain». Y 1979 p. no HoBoro npumimenss B [laci-
yHill mepeixas [Ipukapnarcekuii panio3aBon, KU 11e-
pex TaM misB y cmt. Jlucens. Y 1981 p. Ha Tepuropii
JIOKOMOTHBO-PEMOHTHOTO 3aBOAY OYB BiAKpUTHIA
mmam’ITHUK — Ha 1’ €JeCTall CTaB CTaphil MapoBO3-Be-
Tepad. ¥ 1985 p. Ha IBaHO-®PpaHKIBCEKOMY apMaTyp-
HOMY 3aBOJI, JIc BUTOTOBIISIINCS T€PMETHIHI KJIATTaHU
Ta iHIIa apMaTypa AJIs MaricTpalbHUX TPyOOIpOBOIiB,
MPAaIIoBajo 1Bl THCSYi 4ooBiK. Jlrotuit 1985 p. o3Ha-
MEHYBaBCs TUM, 10 Ha 3aBoji TOC 3MOHTOBAHO JTiHIIO
JUIsL BUpPOOHUIITBA OapBHUKIB JU1sl WIKipH. Y ciuni 1987
P. 37aHO B €KCIUTyaTalito nepimii B peciryOurii IBano-
®paHKIBCHKHUI 3aBO/I-aBTOMAT 10 BUPOOHHULITBY Kepa-
MIYHHX MaTepiais.[7.]

VY 1972 poui po3mnodanucst OyAiBeIbHI poOOTH IO
CIIOpPYJUKEHHS 3aBOly « ABTOJIMBMAIID) - YHIKAJILHOTO B
TOW 4Yac JUIs PaJsiHCBKOTO CO3y IiJIPHEMCTBA, HA
SIKOMY BHUITyCKaJIM aBTOMAaTH30BaHI MEXaHI4HI JiHI
(31€0iab1oro At 3aBOJiB OOOPOHHOI IPOMHCIIOBO-
CTi).

BucHoBku

PansHCchKa apxiTeKTypa B OCTaHHI NECATHIITTA
CBOTO PO3BUTKY IUTYYHO CTa€ BTOPHHHOIO y IIOPiB-
HSHHI 13 CBITOBMM apXiTEKTYpHHUM IpOLEcoM, a ii J10-
CSTHEHHS, 3IMIIAIOYNCH Y BY3bKoi mpodeciitHol
chepi, 0OMEXKYIOTBCS MEPEBaXHO KOHIENTYaIbHUM
("nmanepoBum") "30m4ecTBoM”. Bararo nmporuecis i 3MiH
BIUTMHYJIM HETaTHBHO Ha 00pa3W MICT, TPOTe cepen
HUX Oynn ¥ MO3UTHBHI MOMEHTH.

AHanizyoun rnporiec GopMyBaHHS HOBOTO apXiTe-
KTypHOTO OOJHYYS [EHTPIB 3aXiTHOYKPATHCEKUX MICT
y nepiog 1955—1975 poxiB, ciix BiA3HAYUTH IIepeBary

TEXHOKPATUYHUX MPUHIIHIIIB i BiTOKpEMIICHHS apXiTe-
KTYpH Bij 3arajJbHOKYJIBbTYpHHX 3acai. Lle mpusBeino
JI0 TpiopuTery OyHiBeNbHO-TEXHOJIOTIYHUX 1 OyJiBe-
JIbHO-€KOHOMIYHHUX aCIIEKTIB, MOPIBHSHO 3 XY0XKHBOIO
CYTHICTIO apxiTekTypu. Ha mpakTuii 1ie npu3Besno 1o
BIJICyTHOCTI YBaru Jio pocTOPOBOi CYyTHOCTI apxiTek-
TYypH 1 BUBEACHHS ii 32 MEXi 3arajibHOKYJIbTYPHOIO
KOHTEKCTY.

P0o3BHTOK apXiTEeKTypHO-TIaHYBaJIbHOI CTPYK-
TYPH MICTa BiJIIOBIIHO IO BUMOT TOTOYaCHOTO MicCTO-
OymyBaHHs. 30CepeIDKEHHS] HOBHX IIPOMHCIIOBHX MiM-
PHEMCTB 1 CKJIAIiB y MIBHIYHOMY Ta MiBACHHO-CXiJ-
HOMY ITPOMHCIIOBHX paiioHaX. 3abe3reueHo BUHECEHHS
MIPOMHUCIIOBUX HINPUEMCTB, SIKI 3HAXO/AATHCS B CEJIb-
OWITHIH 30HI MiCTa 1 HE MAlOTh YMOB JUIS PO3IINPEHHS,
Ha HOBI JTiISTHKY, ITepe10aveHi reHepaTbHIM TIAHOM Y
MIPOMUCIIOBHX paiioHaxX MicTa Ta y IPUMICHKiii 30Hi. Bi-
n0yIocs yropsAAKyBaHHS JKUTJIOBHX ParOHIB 1 MIKpo-
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palioHiB i3 CTBOPEHHSIM HEOOXiTHOTO KOMIUIEKCY 3a-
KIIaJiB KyJbTYpPHO-TTOOYTOBOTO OOCITYyrOBYBaHHS Hace-
JICHHSI Ta 3€JIEHUX Haca/KeHb. PO3BUTOK LEHTpAIbHOT
YaCTHHU MicTa MIIIOB TAKUM IIIIXOM, KOJIH ICTOPHYHO
chopMOBaHy BYJIMYHY MeEpexy Oyio 3araiom 30epe-
JKEHO, a KBapTaJlbHy 3a0yJOBY IOINOBHEHO YHCIICH-
HUMH Oy/ZIMHKaMU - «IUIOMOaMmu» CEepeaHbOi MOBEPXO0-
BOCTI. TX apXiTeKTypHHI 00pa3 CyTTEBO 30araTuiu ene-
MEHTH pETiOHaJbHOI HApPOTHOI apXiTeKTypH, IO
MO3UTHUBHO CIPUHHSIN SK y mpodeciiiHoMy cepeno-
BUIIII, TaK i MemKaHmi Micta. TyT MOXHa cKa3aTH, 110
HOBHUI «MIKPOCTHJIb» BCTYIIHB Y MUpPHY B32a€EMOJII0 B
neHTpi [BaHO-@paHKiBCHKA 3 CeIeci€lo 1 KOHCTPYKTHU-
BizMoM. ¥ 1960 — 1970-x pokax B apxitektypi [Ipuka-
PIaTTs BU3HAYWINCS JBa HANpsAMH: oQinidiHuN (QyHK-
IOHAJII3M, SIKHH PO3BHBABCS B KOPCTKHX paMKax ije-
OJIOTIYHOTO Tpecy, YTWITAPHUX TMiIXONIB, Ta
HapOJHOCTUIILOBUH (HOBO-YKpAiHCBKUH CTHIIB), SIKUIL
MPOSIBUBCS HACAMIIEpE/ B 1HIMBIIyaJIbHOMY HPOEKTY-
BaHHI OyIiBeJb TPOMAACHKOTO IPU3HAYCHHS.

JocmimkeHHsS BU3HAYAE KITFOYOBI TEHACHIIIT apXi-
TEKTYpHO-TIPOCTOPOBUX 3MiH B IBaHO-DpaHKiBCHKY
Mg Yac pagsgHCHKOTO Tepioxy. AHANI3YEThCS BILIHB
PaIsHCHKOI iIe0NOoTii Ha apXiTeKTypHi pIillIeHHS Ta BU-
BYAETHCH, K Il i7el BrmuBaiM Ha ¢opMy Ta PyHKIIiO-
HAJIbHICTh MICBKOTO IIPOCTOPY.

Po3BHUTOK apXiTEeKTYpHO-IUIAHYBaJbHOI CTPYK-
TYpH MiCTa B [Iel 11epio]] BU3HAYaBCs BUMOT'aMH MICTO-
Oy/iBHHIITBA TOTO Yacy, IO MPU3BEJIO IO 3pOCTaHHS
IBaHo-®paHKiBChbKa SIK aIMIHICTPATHBHOTO, IPOMHC-
JOBOTO Ta KyJbTypHOTO LEHTpY perioHy. IIpote,
cpoOu peaizarii JKUTIOBHX MPOEKTIB YacTO HE Bpa-
XOBYBAJIM peaJIbHUX MOTPEO MEIIKAHIIIB, 110 TIPU3BEII0
JI0 TIOIMPEHHS HECIPUSTINBHX acIlleKTiB B yMOBAX Je-
(iUTY XUTIOBOT TUTOMTI.

IIfo crocyeTbcs HEraTMBHUX PHC, TO TPAKTHKA
MPOEKTYBaHHS JKUTJIOBUX MPUMIILEHb Y BKa3aHUI Iie-
piox Oyna BimoKpemileHa BiJ peajbHUX NOTped Jro-
JIMHHU, HE BPaxOBYBaJa CIIPaBXkHIX peaiiii moOyTy ro-
pofsiH. Y pe3ysIbTati CBiJOMOTO CIPOIICHHS TPaTHIi-
HOTO €TaJloOHa JKUTJa, B YMOBax rocrporo nedinury
JKUTIIOBOT IO MOXHA TT00A4YNUTH B KBapTHpPax ropo-
JISTH TIapaJIHi 3aBKIM 3a9MHCHI KIMHATH. .

Buxin i3 miei cutyanii s [Bano-dpaHKiBCbKa —
BUBUCHHS €BPOIEHCHKOTO JI0CBIy BUPIIICHHS JKUTIIO-
BUX Tpo0ieM 1 BUPOOJICHHS CBOTO HUIAXY PO3BHUTKY.
Hamre micTo HeBenmke, i oMy nacyBana O KBapTaibHa
3a0y0Ba, sKa B IIEHTPAIbHIA YaCcTHHI HE TIOBUHHA ITe-
peBHIyBaTH icHy04y B 3-4 moepxu. IIpobraemu pea-
J3ari1 KUTIOBUX OyAUHKIB MMOCTPAASHCHKOTO TEPIOTy
CBi/I4aTh PO HEOOXIIHICTH BUCOKOTO PiBHs KBai(ika-
i1 apXiTEeKTOPIB i MpamiBHAKIB KOHTPOIIOIOYNX OpTa-
HiB. J[y1s1 3a0e3meueHHs akTyanbHOCTI 33 lyMaHOTO ap-
XITEKTOPOM CIPHHHSTTS 6araToKBapTHPHOTO OyIMHKY
MPOTATOM TPUBAJIOTO Yacy 3aKOHOJAaBCTBOM IIOBHHHA
OyTH mependadeHa BiINMOBIIATBHICTE MEIIKAHIIB 3a
CaMOBUIbHY PEKOHCTPYKTHBHY HisUTbHICTB. OTXKe, Oc-
HOBHMMH HanpsIMKaM{ PO3BHUTKY MiCTa B el mepion
OyJ10 mojanbie 3poctanHs [BaHo-PpaHKiBCbKa SIK ajl-
MiHICTPaTUBHOTO, MPOMHKCIIOBOTO 1 KyJIbTypHOTO II€H-
Tpy IBanO-®panKiBCHKOI 00ACTI.

Ha ocHOBI oTprMaHUX pe3yIbTaTiB cTaTTi hopmy-
JIFOIOTBCSI PEKOMEHIAIIi1 JJI1 MiCHKOTO IUTaHyBaHHSA Ta

PO3BHUTKY, 30KpeMa INOAO 30EpEeKeHHS Ta BUKOPHUC-
TaHHS apXITEKTYpHOI CIAIIIMHUA TiepioAy. BucHoBKH
CTaTTi BU3HAYAIOTh KJIIOYOBI BUCHOBKH ILIOJI0 B3a€EMO-
Jii apXiTeKTypH Ta COLaJIbHOI0 cepesioBuIna B IBaHO-
®dpaHKiBCHKY Mijl Yac paasHCbKOro nepiony. Posrisaa-
I0ThCS MOXKJIMBI TIEPCIIEKTHBH YISl TTOJAIBIINX JTOCIi-
JDKEHb Ta BAKOPUCTAHHS OTPUMAaHUX 3HaHb Y MiICBKOMY
raHyBaHHi. CTaTTd MiIKPECITIOE BaXKJIUBICTH PO3Y-
MiHHS apXiTeKTypHO-TIPOCTOPOBHX 3MiH B icTOpii MicTa
JUTS TIONTANTBIIOTO HOTo po3BHUTKY. IIpencraBneHi maHi
MOXXYTb OyTH BUKOPHCTAHI JJISl BUPIMICHHS Cy9acHHX
apXITeKTypHUX Ta MICBKHX 3aBaaHb. L1 crarTs momo-
Marae po3KpHUTH apXiTeKTypHI Ta COIIOKYJIBTYPHI ac-
MIEeKTH PO3BUTKY [BaHO-PpaHKiBChbKa B paiTHCHKUH Tie-
piof, IO € BayKJIMBUM JJIsl PO3YMIHHS Cy4acHOTO 00-
avyysi Micta Ta QopMyBaHHS MalOyTHBOrO HOro
PO3BHUTKY.
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B po6ori po3risiHyTOo cydacHi MeToau ditopemenianii: ¢itoexcrpakuisi, pirocTadinizanis, dpiToBonaTHII3a-

st Ta pu3odineTpamis. B cTarTi HaBemeHo KpuTepil BiZOOPY BUIIB POCIHMH IS BIPOBAHKCHHS METO/IB (iTOpe-
Menmiamii. [TpoanamizoBaHo mepeBaru Ta 0OMeKXESHHS BUKOPHUCTaHHSI METOIIB (iTopeMeIialiiil it OUYHIICHHS IPY-
HTIB BiJI BMICTY Ba)KKHX METaliB. B cTaTTi HoBeIeHO e(heKTUBHICTH BIPOBAKCHHS IIPUPOJTHUX METOJIIB PEKYIIb-
TUBAIIi] IPYHTIB, IO OCOOJIMBO aKTyalbHO JJIS MiCIIBOEHHOTO BiTHOBIICHHS IPYHTIB YKpaiHu.

Abstract

The paper deals with modern methods of phytoremediation: phytoextraction, phytostabilization, phytolati-
lization and rhizofiltration. The article presents the criteria for selecting plant species for the implementation of
phytoremediation methods. The advantages and limitations of using phytoremediation methods for soil purifica-
tion from heavy metals are analyzed. The article proves the effectiveness of implementing natural methods of soil

remediation, which is especially important for the post-war restoration of Ukrainian soils.
KoarouoBi ciioBa: rpyHTH, 320py/IHEHHS, BaXKKI MeTallH, Gpitopemeaiallis, ekonoriuna HeGe3reka, mpupoa00-

XOPOHHI 3aXO0/IH.

Keywords: soils, pollution, heavy metals, phytoremediation, environmental hazard, environmental protec-

tion measures.

ditopemeniarlis — 11e HOBa MPHUPOIHA TEXHOJIOT s,
1110 BUKOPHUCTOBYETHCS ISl BUAAJIICHHS 3a0py THIOBAYiB
3 KOMIIOHEHTIB HaBKOJIMIIHBOTO cepenoBumma. Ha Bu-
0ip BinoBiHOI cTparerii iTopemenianii BrumBae Oa-
rato (akropis. Lle 3ayle)KUTh Bix BIACTHBOCTEH Ipy-
HTY, PIBHIB 1 XapaKTepUCTHK BaXKUX METAJIB, BUMIIB
pociuH 1 KiTiMaTHYHUX YMOB [1].

KopiHHS pociiH MOJKe BITMBATH HA (iTOJOCTY-
MHICTh Ba)KKHX METaliB, 3MiHIOIOUH BJIACTUBOCTI IPY-
HTY B puzocdepi [2].

depMeHTH POCIHH, IO BHIUISIOTHCS 3 KOPEHIB,
MOBUHHI BiJlirpaBaTi KJIIOYOBY pOJb y TpaHchopmarlii
Ta XIMIYHOMY BH/IOYTBOPEHHI BaKKUX METAJIB y IDYH-
Tax, IO MOJIETIIy€ X MOrNMMHAHHS pocauHaMu. Jlisib-
HICTh KOPEHiB POCIIMH, SKa MOTEHIIIHHO 301IbIIy€ PO3-

YHHHICTh METAJIIB 1 MOKE 3MIHUTH BUIOYTBOPCHHS Ba-
JKKUX METaliB, BKIFOYAE M AKUCICHHS/TIITY>KyBaHHS,
MOTU(IKAI[IF0 OKHCHO-BIJHOBHOIO MOTEHINANY Ta K-
CyJIallifo XeJaHTiB MeTasiB [3].

®diTopemeniairo MOKHA BU3HAYUTH SIK TMPOIIEC,
SIKMH BUKOPHUCTOBYE POCIUHHU IS TIOJICTIICHHS, ITepe-
HEeceHHs, crtabimizarii abo aerpanamii 3a0pyaHIOBaYiB
3 IPYHTY, IOBepXHEBUX 1 mim3eMHux Box [4]. Kopinus
JEeSKUX POCIMH MOXeE IOTJIMHATH Ta IMMOOUII3yBaTH
3a0pyAHIOBaYi METAIIIB, TOJII K 1HIII BHIU POCIIHH Ma-
FOTh 3/IaTHICT MeTa0O0Ii3yBaTH a00 HAKOIIMYYBATH Op-
TaHivHI Ta NMOXKMBHI 3a0pyaHIOBadi. Pi3HOMaHITHI B3a-
€MO3B'SI3KH Ta B3aEMOJIIT MK POCIMHAMH, MiKpoOamHu,
IPYHTaMHU Ta 3a0pyAHIOBAYaMHU POOJIATH MOMXIIHBUMHU
i yncaeHHi npouecu diropemeniartii. [Ipomecn ¢ito-
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pemeniamii HaWOLTBIT epEeKTUBHI Tam, Jie 3a0pyaHIO-
Bayi MPHUCYTHI Ha HU3bKOMY abo0 cepemHbOMY piBHI,
OCKIJIbKM BUCOKI piBHI 3a0pyJTHEHHSI MOXKYTb IPUTHi-
YqyBaTH PICT i aKTUBHICTb POCIHMH 1 MIKpOOpPraHi3MiB
[5].

diropemenianis — e 3araJbHUNH TEPMiH, IO
BKJIFOYa€ B ce0e KilbKa NPOLECiB, sIKi 3aJ1eXkaTh Bij B3a-
€MO/1ii pOCIIHH, IPYHTY Ta arMocdepu. st IpyHTiB, 3a-
OpyIHEHHX Ba)KKUMH METAIaMH, PO3PI3HAIOTh YOTHPH

nporiecy ¢itopeMeiarii: ¢piToekcTpakiis, giTocTadi-
mizarnis, ¢iToBojarmiizamis Ta puszodimbTparis. JBa
NepIInX MEXaHi3MH € HaiiOinpI HagiitHuMHy. Pi3Hi do-
pMu diTopemenialii BUMararoTh Pi3HUX 3aralbHUX Xa-
PaKTEPUCTHK POCIIUH JUIS ONTUMAaJIbHOI epeKTHBHOCTI
[6].

OCHOBHI XapaKTEepUCTHUKH NpolieciB (itopemenia-
wii i kpuTepii BimOOpY BWJAIB POCIMH HaBEJCHO B
Tabm.1.

Ta6mus 1
Bu3sHaueHHs Ta OCHOBHI XapaKTEpUCTHKH MpotieciB itopememiarii [5, 7]
3abpyanto- Ceperto-
Merta nporiecy 104l pedo- BHIE Kpwurepii Binbopy BUIIB poCInH
BUHHU
®DiToeKCTpaKIIist

TonepaHTHICTh 10 BUCOKMX KOHIICHTpaLill MeTa-

JIiB; BUCOKa 3JaTHICTh 10 HAKONMHMYEHHS METAJiB;
[Mornuuanus 3a0pyaHIOBaya MIBUAKICTH POCTY; HAKOIMMYEHHS MiKpOEJIEMEHTIB
KOpiHHSM POCIHMH 3 HaBKo- | OprasivHi TpynTa: y HaJI3eMHI} YaCTHHI; JIETKO 30MpaTu Bpoxaii; po-
JMIIHBOTO  CCPENOBHINA Ta | Ta HEOpra- OcaﬂOBi’ Ho- | 3WMPEHA KOPEHEBA CHCTEMA UL OCBOEHHS BEMH-
Horo TpaHciokauis y poc- | HiYHI  3a- ) _ | kux 00'eMiB IpyHTY; BUCOKHII Koe]illieHT TpaHC-
JIMHHY OioMacy. OpynHIO- E;f;;;oﬂa’ JIOKAlli{; MPOCTHH arpoTEXHIYHUI MEHEIKMEHT;
BunydyeHHs Ta  ynoBmo- | Badi XOpoIIa afanTamnis 10 NepeBaKaroYuX IPUPOTHAX
BaHHS 3a0pyAHIOBAYIB. Ta KIIMAaTHIHUX YMOB; CTIMKICTh IO MIATOTCHIB Ta

IIK1THUKIB; BIIUISIKYBaHHS TPAaBOIMHUX TBAPUH IJIS

YHUKHEHHS 3a0pYAHCHHS Xap4OBOT0 JIAHIIOTA.

diTocrabimizamis
3MeHIIIeHHS. MOOIBHOCTI Ta 30aTHICTD PO3BUBATH PO3Tally’KeHY Ta PACHY KO-
6iomocTynmHOCTI 3a0pyIHIO- Baci Me- PEHEBY CUCTEMY; 3MATHICTh YTPUMYBATH TPAHCIIO-
I0HX PEIOBUH Y HABKOMMIL- | | o5 oo [pyHT; Bix- | Kamito METaJliB 3 KOPCHIB y MTArOHM Ha AIKOMOTa HH-
HBOMY CEPEIOBHIII IIIIXOM . KJIaJCHHS; | )KYOMY piBHI; 3[aTHICTh yTPUMYBaTH 3a0pyIHIO-
¢izugHoro abo XiMIYHOTO POBAHL PO= /v Bayi B KOpeHsXx abo puszochepi (MexaHi3M
BIUIMBY. YTpHUMaHHs 3a0py- SHMHHHIH BUKJIIOYEHHS), 100 OOMEXHUTH PO3MOBCIOJKEHHS
JTHIOIOYHMX PEYOBHH. 10 Xap4OBOMY JIAHIIIOTY.
®diroBonarumizanis

Iporec mornuHaHHs 3a0py-
JHEQIOHHX  PEHOBHH POCITH- Xnoposani | [pynrosa
HaMH Ta iX BUIIAPOBYBaHHS B .

PO3YHH- BOJIA; o ) .
atMocdepy 3a JOMOMOIoH HUKH; He- | rpyHT; oca- Meranocriiiki poCIHHH; BHCOKA agcop6u1HHa To-
JIMCTKOBOT cucteMu. Buiry- o o BEPXHsI; TOJICPAHTHICTB [0 TiITOKCIi.

YeHHs1 3a0pyIHIOYUX pe- OPTamtiiiit ) 081 . 1o

. CIIOYKH poau; My
YOBHH i3 CEpPEIOBHILA Ta BU-
KHJI Y TIOBITPs

Puzodinerparis

BuxopucraHHs KOpiHHS poc-
JIVH J1J1s1 TIOTJIMHaHHS 200 aj- .
copOuii 3a0pyIHIOIOYHNX pe- ifpflophﬁz: [ToBepx- HazeMHUM pociIMHAM HamaeThCs IiepeBara, OCKi-
HYOBHH, IO 3HAXOMATHCA B HI/I‘IH’i cro- | HEBl BOIW | JIbKH BOHH MAiOTh BOJIOKHHCTY i HabaraTo JIoBIY
PO3YMHI HaBKOJIO KOPEHEBOT CTIYHI BOJM | KOPEHEBY CHCTEMY, 110 301IbIIYE ILUIOILY KOPEHIB
30HU. BuiydeHHst Ta yioB- yKH
JIIOBaHHS 320Dy THEHb.

ditopemeniariisi, sK i 1HIII TEXHOJOTil BiTHOB-
JICHHsI, Ma€ HU3KY SIK TepeBar, Tak i Henoxikis. Haii-
0171 TO3UTHBHUMHU aclleKTaMH BUKOPHCTaHHS (iTo-
pemenianii € HacTynHi: 1) OLIBII €KOHOMIYHO e(heKTH-
BHUI1, 2) OUTBII EKOJOTIUHUH; 3) 3aCTOCOBYETHCS 1O
IIMPOKOTO CIIEKTPY TOKCHYHHUX METaiB i 4) OimbI ec-
TETUYHHHA MeTO/. 3 1HIIOTO OOKY, diTopemMemiamis Mae

meBHI oOMexxeHHs. Lle TpuBanmii mporec, ToMy s
OYUINCHHS NISTHKH MOX€E 3HaJOOUTHCS KiIbKa POKIB
a0o Oisble, 1 BiH MOKe 3aCTOCOBYBATHCS JIUIIIE JI0 TO-
BEPXHEBUX IPYHTIB. [lepeBaru Ta HEIONIKH BHKOPHC-
TaHHS (iTOpeMemianii s BiJTHOBICHHS 3a0py HCHUX
BAXKUMH METAJIAMH TEPUTOPIH 1 KOXKHOTO MEXaHI3My
HaBeJeHi B Ta0II. 2.
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Tabmums 2

IepeBaru Ta o6MexeHHs diTopemenianii [4]

IlepeBaru

OOMexeHHs

®DiToeKCTpaKIIist

Bapricts ¢iToekcrpakuii qocuts Henopora. 3adpya-
HIOBAY HA3aBXIU BUAAIAETHCA 3 IpyHTY. KimbKicTh
BiJIXO/IiB, IO MiJISTal0Th YTUIi3allii, 3HAYHO 3MCH-
uryetbest (10 95%). 3abpyaHioBaY Moke OyTH mepe-
pobinieHnit i3 3a0pyAHEHOT POCIMHHOT OioMacH.

MertaneBi TinmepakyMyJsATOpH, SK MPABIIO, MOBUTFHO
POCTYTbh, MAIOTh HEBEJINKY OioMacy 1 HErMMOOKy Kope-
HEBY CHUCTEMY; POCIMHHa Oiomaca MOBHHHA OyTH 3i0-
paHa i BUBE3€Ha 3 MOJAJIBILIOI0 PEKYJIbTHBALIEI0 Me-
Tay abo HaJeXXHOI0 YTHIJI3aliero 0ioMacH; MeTaju
MOXYTb MaTu (iITOTOKCHYHY MiIO0.

®dirocrabinizanis

VYrumizanis Hebe3neyHnx MaTtepianiB abo GiomMacu He
motpidHa. [lyxe eekTHBHIIHA, KOJIM HEOOXiaHA IIBH-
JKa iMMoOimizamis st 30epeXeHHs MiA3eMHNX 1 To-
BEPXHEBUX BOJ. [IpUCYTHICTH POCIUH TAKOXK 3MEH-
IIy€ epo3ilo IPYHTY Ta 3MEHIIY€E KUTBKICTh BOIH, IO~
CTYIHOI B cucTeMi. BumaneHHs IpyHTY He MOTpiOHE.
Mae HIK4y BapTiCTh 1 € MEHII pyHHIBHUM, HIX 1HII
OUTBIII CHEPriifHI TEXHOJOTil BiXHOBICHHS IPYHTY.
BigHOBICHHS POCIMHHOCTI CHOpPUSAE BiTHOBJICHHIO
€KOCHUCTeMHU. MeTOol 3 XOPOIIUMHU pPe3yJIbTaTaMu Y
3aro0iraHdi BUKHAAIB KUCJIOTHUX IIaxT 1 cTadim3arii
MeTay.

3a0pyAHIOBaYi 3QJIMIIAIOTHCS Ha MicIli. POCTHUHHICTS 1
IPYHT MOXXYTb HOTPeOyBaTH TPUBAIOIO JOTJIAIY, 100
3aro0irT¥ TOBTOPHOMY BHUBUTHHEHHIO 3a0pYAHIOIOUNX
pedoBHH i Mail0yTHROMY BHMHBAaHHIO. POCIMHHICTBH
MOJKe MoTpeOyBaTH 3HAYHOTO BHECEHHsS HOOpUB abo
Monudikarii IpyHTY 3 BUKOPHUCTaHHSIM IorpaBok. He-
00XiTHO YHUKATH ITOTIMHAHHS METAliB POCIMHAMH Ta
X mepeMillleHHs B Ha/l3eMHy JacThHy. HeoOxigHo Ko-
HTPOJIIOBAaTH KOPEHEBY 30HY, KOPEHEBI €KCylaTH, 3a-
OpyZaHIOBaui Ta 3MIHU B I'PyHTI, 00 3aM00IrTH MiABH-
HICHHIO PO3YMHHOCTI METaJIB Ta IX BUMUBaHHIO. DiTo-
cTabimizamis  MOXE  pO3MJIAOATHCSA  JIMIIE  SIK
tumuacoBuil 3axin. CraOimizaliis 3a0pyJHIOIOUUX pe-
YOBHH MOXe OyTH IOB's3aHa, B IIEPILy Yepry, 3 edek-
TOM BHECEHHS 3MiH 10 IPYHTY, IIPH [[bOMY POCIHHH
JWIIE CTIPUSIOTH CTa0ii3arii, 3MEHITYI0YH KiTbKICTh
BOJIM, [II0 PYXA€EThCs Yepe3 IPYHT.

ditoBoyraTrmi3arisa

3abpyaHtoBaY, HATIPUKIIA 10H PTYTi, MOXKe OyTH TIe-
PETBOpEHHUIT HA MEHII TOKCHYHY PeYOBHHY. 3a0pyn-
HIOBa4yl MOXYTb OyTH NEpEeTBOPEH] Ha MEHII TOKCH-
YHI pe4oBHHH. 3a0py/IHIOI0U] peuoBHHH ab0 MeTabo-
JITH, W0 MOTPAIUIIOTE B arMocdepy, MOXKYTb
migaBaTHCs OUTBIT e(h)eKTHBHUM a00 MIBUIKUM IpPHU-
POIHHMM MpoIlecaM JAerpajaaliii, TakuM sk ¢poromerpa-
Jaris.

3abpyaHIOI0Ya pedoBrUHA a00 Hebe3meyHni MeTaboIiT
MOJe MOTpanuTH B atMocdepy. 3adpyaHiooua peyo-
BHHA 200 HeOe3meuHuit MeTabOIIIT MOXKE HAKOITUYYyBa-
THCSL B POCJIMHHOCTI 1 TIepejaBaTHCs B HACTYITHUX MPO-
JyKTax, TaKuX K GpyKTH abo nepeBrHa. Hu3bki piBHI
MeTalboITIB OyJIM BUSBJICH] B POCIMHHIN TKaHWHI.

Pusodinerparis

MOKITMBICTh BUKOPHCTOBYBATH SK Ha3eMHI, TaK 1 BO-
JIHI POCIIHH JUTA 3aCTOCYBaHHA in situ abo ex situ.
Mo>kHa BUKOPHCTOBYBATH iHIII BHIH, OKPIM Tirepa-
kymyiaropiB. Crucrema ex situ mMoxke OyTH po3Mi-
[I€Ha JI€ 3aBrOJHO, OCKUILKH OYHUIIEHHS HE 000B'sI3-
KOBO MAa€ BiOyBaTHCS Ha MICI[i IEPBHHHOTO 330Dy I-
HEHHSI.

INocriiina motpeba y peryoBanti pH aist oTpumManHs
ONITMMAJILHOTO MOTJIMHAHHSA MeTaliB. PocianHu, MOX-
JIMBO, CTIOYATKY MOTPiOHO BUPOIIYBATH B TEILTHUIN 200
po3camuuky. [lepionnane 30MpaHHS BPOXKAIO Ta YTHITI-
3amist pociuH. KOHCTpyKIist pe3epByapa ITOBHHHA
Oyt mobpe mpomymana. HeoOximHo nobpe po3ymiti
ximMiuHy cnenugikamnito/B3aemonito. HeoOximHo po3y-
MITH Ta BpaXOBYBaTH XIMIYHI BUIU Ta B3a€MO/IIIO BCiX
BUJIIB Y CTIYHUX Bojax. Pesynbratu iMmoOimizamii Ta
NOTJIMHAHHSL METaJliB, OTPHMaHi B JIA0OpaTOpHHUX Ta
TeIJIMYHUX JIOCIIJDKEHHSX, MOXYTh OYTH HEIOCSIK-
HHMHU B NIOJILOBHX YMOBAX.

Bunu pocnus s ditopemenianii oOuparoThes Ha
OCHOBI INIMOWHU IXHBOTO KOPIHHS, MPUPOIH 3a0pyI-
HIOBaYiB 1 IPYHTY, a TaKOXX PETIOHAJIBHOTO KIIMAaTy.
I'mubuna KopiHHA Oe3mocepeqHbO BIUIMBAE Ha TJIH-
OMHY IPYHTY, SIKy MOXKHa BiTHOBUTH. BoHa cuibHO Ba-
Ppiroe MiXk pi3HUMU BUIaMH POCIIMH, a TAKOX MOJKE 3Ha-
YHO BiJPi3HATHUCS ISl OJHOTO BUJIY 3QJICKHO BiJ| Mic-
LEBUX YMOB, TaKHX SIK CTPYKTypa IPYHTY, IJIMOMHA
TBEPJIOTO MiIOHY, POAIOYICTh IPYHTY, TUCK Ha MTOCIBH,
KOHIIEHTpaIlisl 3a0pyIHIOIYHMX PEYOBHH abo0 iHIIMX
yMmoB [6]. TIpupona 3a0pynHIOBadiB € OCHOBHUM (haK-
TOpOM Tipy BHOOp1 pociiHM A piTopemeniartii.

Jns ditopemenianii HaivacTime BHKOPHCTOBY-
I0Th TPaBH, OCKIJIbKH MOPIBHSIHO 3 IEPEBaMHU Ta darap-
HUKaMH, TPaB'SHUCTI POCIMHH, OCOOIMBO TpaBH, Ma-
I0Th XapaKTEePUCTUKH IIBUJIKOTO POCTY, BEIMKOI Kijlb-
KocTi 0iomMacH, CHIBHOI CTiMKOCTi, eQeKTUBHOI
crabiizanii 10 IpyHTIB Ta 31aTHOCTI BiTHOBIIIOBATH Pi-
3HI THIH IPyHTIB [7]. TpaB'sHUCTI pOCIMHY 3a3BHUYAM
MIPUCTOCOBAHI JI0 HECTIPUSATIMBHX YMOB, TAKHX SIK HH-
3bKHHA BMICT MOKHBHUX PEUYOBHH Y IPYHTI, CTPECOBI
YMOBH Ta HETTTUOOKI IpyHTH [8].
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YarapHuKH 1 JepeBa CTBOPIOIOTH OOIIMPHUH TIO-
KpOB 1 ITMOOKe KOPiHHS IS 3a100iraHHs epo3ii B TOB-
rOCTPOKOBIH nepcnekrusi. Kpim Toro, yarapHuku abo
JiepeBa 3a0e3NeuyroTh TpaBy BUCOKHM BMICTOM ITOXKH-
BHHX PEUOBHH, 3HWKYIOUYH IIPH [IbOMY BOJHHUI cTpec i
MOKpallyoun Gi3nyHi BIacTHBOCTI IPYHTY [9]. OnHak
BUTPATH Ha TOCAJKY JIepeB € BUCOKHMHU, a IIBUAKICTh
POCTY - HU3BKOIO.

Jlis mocsrHeHHS CTabiIbHOTO CTIHKOTO TOKPUBY
Ba)KJIMBO BUKOPHCTOBYBATH 3MillIaHy KyJIbTYpY 1 HOE-
HyBaTH TPaBH, YarapHUKH 1 JepeBa B porpaMax ¢ito-
pememiarmii. st OibIT TPUBAIOTO MIEPiOY, K BBaXKA-
€TBCS IS OLTBIIOCTI BUAIB (iTOPEKYIBTHUBALII MpoIIe-
CiB, HE MOJXKHa OYIKyBaTH OYHMIIEHHS IPYHTY JIUIIE
OJTHUM BHUJIOM DPOCIHH, SIKHH BHKOPHCTOBYETHCS BH-
KIIFOYHO B MOHOKYJBTYpi [10].

BaratopiuHi TpaBu pO3BHBAIOTH BEJIHMKY pOC-
JUHHY 0ioMacy 3a BiIHOCHO KOPOTKHH 4ac i BU3HaHI
TOJIEPAaHTHHUMH JI0 BaXKKHX MeTalliB OiocucTeMaMu, Ha-
KOTIMYYIOYH BHCOKI PiBHI IINX €JIEMEHTIB [7].

Hnsa  ¢itopemeniamii Kpalie BHKOPHCTOBYBATH
BUJIM POCIIMH, aAaNTOBaHi A0 KJIIMaTHIHUX Ta IPYHTO-
BUX yMOB periony. OHak, IeBHa HEMicLIeBa pPOCIHHA
MOXe HalKpalle CHpaBJIITHCS 3 KOHKPETHUM 3a0py -
HIOBa4YeM 1 MOXe 0e3MeYHO BUKOPUCTOBYBATHUCS 32 00-
CTaBMH, KOJIM MOKJIMBICTh iHBa3UBHOI IOBEMIHKU BH-
kmoueHa [11].

Pizni popmu ¢iTopemenianii noTpeOyOTh Bifmo-
BiIHI XapaKTEepUCTUKH POCIIMH JJIsi ONTUMaJbHOT ede-
KTUBHOCTI. Y pu3odinbrpanii Ta ¢itocradimizamii ue
3IaTHICTP BUIANATH METAlH, BIACYTHICTh IIEpeMi-
IICHHS METANIB BiJl KOPEHIB /10 MAaroHIB 1 MBHIKE 3PO-
cTaHHA KopeHiB. s ¢iToekcTpakmii pocimHa TO-
BHHHA BUTPHMYBATH, TIEPEMIIIyBaTH Ta HAKOINIYBATH
BHCOKI KOHIICHTpPAIii BaKKUX METAJIiB y MaroHax i Jm-
CTi, a TAKOXK MaTH IIBU/IKAI TEMIT pOCTY Ta BUCOKE BH-
pobHuIITBO Oiomacu. [Ijis pu3omerpamaiiii pocinHa mno-
BUHHA BHIUIATH BIAMOBiAHI ()epMEHTH Ta iHIII pedo-
BUHH, SIKi MOCUJIIOIOTH 0l0Jerpaaallito, He MOTJIMHATH
3a0py/HIOBaYi 1 MaTH BiANOBIHY TIIMOUHY, IBUAKICTH
i cTyIiHb pocTy KopeHiB i rHuTTs. st ditogerpananii
noTpibHa pocinHa, SKa MOYe MOTIMHATH Ta METa0oJIi-
3yBaTH 3a0pyIHIOBadi, HE BHPOOIIIIOYN TOKCHIHHUX
npoAyKTiB posmany. [ms ¢itoBumapoByBaHHS poc-
JIMHA MTOBUHHA MaTH MOXKJIMBICTh IOTJIMHATH Ta MEPeT-
BOPIOBATH 3a0pyIHIOBAYi Y MEHII TOKCHYHY JIETKY (o-
pMy.

PetenbHuii BUOIP pOCINHY Ta COPTY POCIMHH MAE
BUpIIIAIbHE 3HAYEHHSI, TIO-TIepIIIe, 00 MePEeKOHATUCS,
10 POCIMHA BINOBIIA€ KIIMAaTHYHUM 1 I'PYHTOBUM
yMOBaM Ha JUISHII, a To-1apyre, 11 epekTuBHOCTI di-
Topemeniariii. [lepeBary MaTUMyTh B POCIIHH, Ki €
TPUBAIMMH KOHKYPEHTaMH Ta BHKHMBAIOTh 33 HECIIPH-
STIMBHX MIHJIMBUX YMOB. 3QJIEXKHO BiJ KIIMATHYHUX 1
I'PYHTOBHX YMOB DOCIHMHI MOE 3HaJI0OMTHCS CTiM-
KicTh a00 TOJEPaHTHICTH IO XBOPOO, CIEKH, XOJOAY,
KOMax, II0CYXH, XIMIYHUX PEUOBHUH 1 cTpecy. Y NesiKuX
BUIIAJIKaX MOXYTb 3HAaJJOOMUTHCS COJIECTIMKI POCIMHHU
(ranodiTtu), Taki K COJOHMHN Kep, y BUIIAJKY 3acoJie-
HUX IpyHTiB a00 TpyHTOBUX BOJ. Buxopucranuas ¢pe-
aTo(iTiB MOKE TOCWIIATH T1IpaBIIYHII KOHTPOJIb TPY-
HTOBUX BOJ. [HII MipKyBaHHS IpH BHOOpPI POCITHH

BKJIFOYAIOTh BUKOPUCTAHHS OJHOPIYHUX a00o Gararopi-
YHHUX POCJIHMH, BUKOPHCTAHHSA MOHOKYJIETYPH a00 KiJIb-
KOX BHJIIB POCIIMH, & TaKOX BUKOPUCTaHHS JINCTSIHUX
nepeB. Hacinns abo pocnuau (a00 pi3HOBHI POCINHM)
MaloTh MOXOJMTH BiJ KIIMaTy Micus Qiropememiarii
abo0 OyTH azanToOBaHUMU JI0 HHOTO.

I'eHHa iHXCHEPis POCIIMH Ma€ MOTEHIiA IS M-
BUILECHHS e()EeKTUBHOCTI Ta BUKOPUCTAaHHS piTopeMei-
arlii, OCKUTBKY POCIMHU MOXHA TeHETUIHO MOAUQIKY-
BaTH 3a JONOMOTOI0 CIEIU(IYHMX OaKTepialbHUX,
rpuOKOBHX, TBAPUHHUX a00 POCIMHHUX TEHIB, SKi Ma-
FOTh KOPHCHI BIACTHBOCTI IUIS TIOTIIMHAHHS 3a0pyIHIO-
BadyiB, Aerpazaamii abo TpaHcdopmarii, a TaKoX I
ajanranii 10 KJIIMaTUYHAX 3MIH.

Bunn pocnuH abo copTH OJHOTO BUIY MOXYTh
3HAYHO BiJIPI3HATHUCS 32 CBOEIO e(heKTUBHICTIO AJIst (i-
Topemeiarii. [XHs peakiiis Ha 3a0py/HIOBaY i KOHIIE-
HTpalilo 1bOro 3a0pyIHIOBaYa, MOTJIMHAHHS a00 MeTa-
00Ii3M 3a0pyTHIOBaYa abo 34aTHICTh POCTH B TICBHHUX
TPYHTOBHUX i KIIIMaTHYHUX YMOBAaX MOXYTh OYyTH pi3-
HUMH.

VYcmimHe 3pOCTaHHS POCIHH CHIBHO 3aJICKHTh
BiJl BIATIOBiAHMX KIIMaTHIHHX yMoB. Jlnms 3abesrre-
YeHHS POCTy HEOOXigHI MpaBHWJIbHA KIJIBKICTH 1 Hac
OTIafiB, COHSYHE CBITIIO, TiHP 1 BiTEp, a TAKOK HaJIS)KHA
TeMIiepaTypa IMOBITPS Ta TPUBAJICTh BEreTaliiHOTrO
nepiogy. Crnix 3aBau OLIHIOBATH MICLEBI YMOBHU Ta
NPUIATHICTh BUOPAHOT POCIMHU J0 IUX YMOB.

Takum yuHOM, (iTOpeMenialiss — 1e MePCHEeKTH-
BHa 3€JIeHa TEXHOJIOTiA, Ka MOXKe OYTH BUKOPUCTaHA
IUIsL IOKPAICHHS SIKICHOTO CTaHy IDYHTIB, TOBEpXHe-
BHX 1 mig3eMHHX Bof. CKIaJHICTh PAaKTOPIB, SKi KOHT-
POIIOIOTH EPEKTUBHICTS IIi€] TEXHOJIOT11, TAKHAX 5K BIIa-
CTHBOCTI IPYHTIB, BUIH POCIHH 1 KIIMaTHYHI YMOBH,
3YMOBJIFO€ HEOOXITHICTD MPOBEACHHS JTOJATKOBUX JIO-
ciimpkeHb. HeoOXxiqHo imeHTH(IKYBaTH OlNbINE BHIIB,
SKI MAalOTh BiJHOBIIIOBAJILHI BJIACTHBOCTI, OCOOIMBO
POCIHH, SIKi MOKYTb CIIPHATH COLIaJIbHOMY Ta €KOHO-
MIYHOMY PO3BHUTKY MICLIEBOT'O HACEJICHHS, HAIIPUKJIA],
HPOMUCIIOBUX BH/IIB.
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The main objective of this article is to examine the essential features and aspects of modern tourism reserva-
tion systems (TRS) in the rapidly evolving tourism sector. The tasks involved understanding the evolution of
reservation systems from airline-centric origins to comprehensive platforms covering various tourism services.
The study also examines the functional range of contemporary web-based reservation systems and the key features
that these systems must have in order to fulfill the growing expectations of customers. Emphasis is placed on the
latest crucial technological trends, such as cloud computing, mobile technologies, and social network integration,
which must be integrated into web-based reservation systems. In conclusion, the research highlights the critical
role of TRS in meeting the demands of a dynamic tourism landscape, offering insights into the multifaceted func-
tionalities required for effective modern reservation systems.

Keywords: Tourism Reservation Systems, Computer Reservation Systems, Web-based reservation systems,

cloud computing, mobile technologies.

Tourism Reservation Systems (TRS), commonly
referred to as Computer Reservation Systems (CRS) or
simply Reservation Systems, are the most widely uti-
lized technology in the tourism business. These are fun-
damentally electronic systems implied to increase sales
and provide rapid and accurate information on the
availability, prices, and booking of the travel compa-
ny's products and services. Originally developed and
implemented by airlines to book airline tickets, reser-
vation systems are now used to store and distribute in-
formation about tourism products and services, either
directly or through intermediaries, and thus serve to
book hotels, restaurants, plane tickets, tourist tours, cul-
tural and sporting events, etc. The transmission of this
information among many intermediaries and customers
results in mergers and acquisitions, and therefore the
development of Global Distribution Systems such as
Amadeus, Sabre, Galileo, and Worldspan [1].

Today, computerized reservation systems are be-
coming a very important marketing component,
through which interactions with tourists are stored and
analyzed through multiple information channels,
mostly electronic, and the information obtained serves
to promote and offer a wide range of tourism products
and services. Reservation systems also provide users
with additional services and information such as insur-
ance, excursions, currency exchange rates, health infor-
mation, etc. [2].

Tourism reservation systems are now totally elec-
tronic, and most of them are web-based or online.

The functional scope of modern web-based tour-
ism reservation systems is related to the latest trends in
the development of world tourism and information
technologies [3]:

e improved communication with the client
through various communication channels;

o the concentration of offered tourist services in
resorts or chains;

e presentation of services in real-time;

e the dynamics of tourist products, innovations,
and changes in the tourism industry, which turn reser-
vation systems into a powerful marketing tool for the
promotion and distribution of tourist products;

e mobility of qualified personnel;

e higher demands from customers, a wider
range of needs, imposition of a higher standard of ser-
vices;

e development of eco and cultural tourism;

¢ globalization and increased competition in the
industry.

Web-based reservation systems must accomplish
the following essential functions to meet the rising ex-
pectations set by the environment, competitors, and
customers [4], [5], [6], [7]. [8]:

e tourist product and service presentation - res-
ervation systems are the most important source of in-
formation about the products and services offered by
sector suppliers. Each category of travel-related busi-
nesses provides unique content describing their prod-
ucts or services. Airlines, for example, only require
providing information on the flight schedule, price,
fees, and route, whereas hotels provide much more in-
formation about accommodation - type, size, and amen-
ities of rooms, additional services, discounts, etc. This
presentation is mostly done in web-based reservation
systems via the corporate website or worldwide reser-
vation system sites.

e reservation - the primary function of reserva-
tion systems. A record is created for each guest/passen-
ger during this process. It holds all of the client's infor-
mation, which is transmitted to the other information
systems involved in its servicing. Furthermore, the data
allows for the creation of a profile for each user and the
delivery of customized offers based on their prefer-
ences, needs, and activities. A fundamental require-
ment for web-based reservation systems is that the res-
ervation process occurs in real-time, with users not hav-
ing to wait for a response to their requests and inquiries.
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The information regarding available dates, flights, ho-
tels, and places is retrieved from the travel company's
website, and the customer can book them directly.

e inquiries regarding prices, fees, and tickets -
this varies depending on the type and complexity of ser-
vices provided. For example, the price and additional
charges for flights vary depending on the category of
the ticket, the day the reservation is made, the route, the
number and duration between transfers, etc. In actual-
ity, airline fares are calculated separately for each pas-
senger and might alter daily. Other suppliers' costs,
such as hotels and restaurants, are largely stable and of-
fers rarely vary.

e a multi-language and multi-currency opera-
tion, allowing foreign travelers to book through the
website. It is recommended that the site supports as
many languages and currencies as possible and that it
adapts automatically upon detecting the user's locale. If
this is not practicable, the web-based reservation sys-
tem must be available in English, and currency conver-
sion in standard international currencies such as the
dollar and euro must be available.

e generation and management of vouchers
online, as well as integration with external systems of-
fering vouchers.

¢ online payment via a variety of payment in-
struments such as debit and credit cards, PayPal, elec-
tronic payment systems, etc. Customers can pay for
their reservations right away and ensure their fulfill-
ment, and tourism companies can be confident in the
visitors' ability to pay.

o displaying a calendar on the site from which
potential consumers may see summary information
about reservations made, available seats, and pricing
not just for the present date, but also for weeks and
months ahead, to plan a trip, hotel accommodation, etc.

¢ sending automated e-mail messages to con-
firm reservations, notify customers of reminders, refuse
or be unable to service the reservation, schedule
changes, travel suggestions, etc.

o additional details on the travel and accom-
modation region - visa and health regulations, trade
shows, attractions, currencies, etc.

e asystem for managing the various channels
via which the travel company's information is provided.
It is useful for tourism organizations that offer their
products and services through multiple reservation sys-
tems, as it allows for the avoidance of duplicate reser-
vations; for this purpose, information about available
places is automatically updated to all systems with
which the company is connected.

o display of various queries and reports regard-
ing reservations by days, months, and years, sales, pay-
ments, marketing campaign effectiveness, client pro-
files, etc.

Modern tourism reservation systems must be in
sync with the latest crucial technological trends, such
as cloud computing, mobile technologies, and social
network integration.

Cloud-based reservation systems have revolution-
ized the tourism industry by offering a centralized plat-
form for managing bookings, availability, and pricing.
These systems enable real-time access to information,

empowering customers to make instant reservations for
flights, accommaodations, and other services. Their
flexibility allows businesses to automate processes, im-
plement dynamic pricing strategies, and efficiently
manage packages. The cloud infrastructure ensures
scalability during peak seasons and provides a secure
environment for storing sensitive customer data. With
enhanced data analytics capabilities, tourism busi-
nesses can gain valuable insights into customer behav-
ior, facilitating personalized services and ultimately
improving overall operational efficiency and customer
satisfaction in the rapidly evolving travel landscape. On
the other hand, cloud services allow users to use the
system from anywhere and at any time through their
mobile device, with only an internet connection and a
browser.

Without a doubt, one of the most noticeable trends
in the recent decade has been the fast penetration of mo-
bile technologies into all aspects of public life. Mobile
devices, such as laptops and notebooks, tablets, and, es-
pecially, cell phones, are an integral part of everyday
life for all people. Mobile technologies are also increas-
ingly used in the booking of tourism products and ser-
vices because of their ease of use, innovation, fast data
transmission, and small size. The tourism reservation
system must be integrated with mobile devices, which
can be achieved by either optimizing the website for
mobile use or developing its own mobile application.

Social networks are also playing an increasing role
in the tourism industry. Furthermore, this industry was
among the first to recognize the value of social media
and incorporate it into its business practices [9]. Social
media adds new channels to communicate with tourists,
and most of them use the Internet as a source of infor-
mation when planning their trips. Therefore, reserva-
tion systems must be integrated with marketing plat-
forms, social media, and social networks. The presence
of the global reservation system on sites like TripAdvi-
sor, GetYourGuide, EventimGuide, Jollydays,
Kochschule.de, or Viator is especially beneficial. New
prospective customers have been reached, and new
bookings can be generated.

In conclusion, the trajectory of Tourism Reserva-
tion Systems (TRS) signifies a pivotal transformation,
positioning them as indispensable tools within the dy-
namic landscape of the tourism industry. The profound
shift towards web-based reservation systems stands as
a testament to the industry's proactive adaptation to the
latest trends in global tourism and information technol-
ogies. These systems extend beyond their fundamental
role of facilitating real-time reservations, emerging as
integral components in the realm of marketing strategy.
The inherent multifaceted functionalities embedded
within TRS, encompassing features like multi-language
support, seamless online payment capabilities, and easy
integration with cutting-edge cloud computing and mo-
bile technologies and expansive social networks, high-
light the systems' remarkable adaptability. This flexi-
bility is critical in satisfying the rising demands of both
industry stakeholders and discerning customers, signif-
icantly contributing to the overall growth and sophisti-
cation of modern tourism practices.
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Abstract

Diabetes mellitus is one of the most common chronic disease. In a number of developing and industrialized
countries, diabetes mellitus has become an epidemic and is one of the leading causes of death.

The rapid increase of cases of type 2 diabetes mellitus (T2DM) in the past decades has made it a widespread
metabolic disorder. In recent years, an increasing understanding of how our microflora is linked to obesity-related
T2DM has provided a new potential target for reducing the risk of T2DM.

The aim of our project is to expand our view on key roles of microflora during the onset and development of
T2DM as well as its complications. Our aim was to study 2 groups of people with T2DM and Pre diabetes in order
to reveal any gastro-intestinal problems. According to questionnaires, it appeared that patients with diabetes type
2 had 3 or more gastro-intestinal disorders, 72 % had bloating, 16% constipation and 12% diarrhea. Patients with
prediabetes had 3 and more intestinal disorders: 56 % had bloating, 23% constipation and 21 % diarrhea.

Despite, multiple studies supporting the importance of gut microbiota in pathophysiology of T2D, the field
is in early stage. Currently, we have reached a point in our understanding that some probiotics and related molec-
ular mechanisms may be involved in glucose metabolism related to T2D. Long-term (12 weeks) inclusion of pro-
biotics in the treatment of type 2 diabetes (Lactobacillus rhamnosus-1.0x10*9, Lactobacillus casei-1.0x10*9, Lac-
tobacillus acidophilus-1.0x10*9, Bifidobacterium bifidum- 1.0x10*9 ) has a significant positive effect on such
gastrointestinal complaints as flatulence, diarrhea and the feeling of being full quickly. For patients with type 2
diabetes mellitus, it is advisable to take a long time (12 weeks) ) to be supplied with a probiotic with the following
composition: (Lactobacillus rhamnosus-1.0x10*9, Lactobacillus casei-1.0x10*9, Lactobacillus acidophilus-
1.0x10*9, Bifidobacterium bifidum- 1.0x10*9) Type 2 diabetics By taking probiotics in patients, glycated hemo-

globin improves by 0.24%.

Keywords: Diabetes mellitus, Gut microbiota, probiotics.

Diabetes is a chronic disease that occurs either
when the pancreas does not produce enough insulin or
when the body cannot effectively use the insulin it pro-
duces. Hyperglycaemia is a common effect of uncon-
trolled diabetes and over time leads to serious damage
to many of the body's systems, especially the nerves
and blood vessels.

Type 2 diabetes, like cardiovascular disease, can-
cer and chronic respiratory disease, is considered a
chronic and noncommunicable disease responsible for
80% of premature deaths globally [10]

As of 2019, there were approximately 463 million
cases of diabetes worldwide with an estimated 700 mil-
lion by the year 2045 if current trends continue despite
the variety of pharmacological interventions currently
available [10]

Poorly controlled diabetes and metabolic disor-
ders associated with type 2 diabetes such as impaired
lipid metabolism, the presence of oxidative stress and
hypertension can lead to both microvascular and
macrovascular complications. Some microvascular
complications of type 2 diabetes that involve small
blood vessels include diabetic nephropathy [17] [2] di-
abetic neuropathy and diabetic retinopathy. Con-
versely, common macrovascular complications that in-
volve large blood vessels include cerebrovascular dis-
ease, coronary heart disease and peripheral vascular
disease [10]

A plethora of studies have demonstrated a signifi-
cant association between changes in the composition

profile of gut microbiota and development of diabetes.
In particular, perturbed Bacteroidetes/Firmicutes phy-
lum eubiosis has been linked with increased intestinal
permeability, with infiltration of bacteria byproducts
through a leaky gut barrier triggering subsequent in-
flammatory responses characteristic of diabetes [1] [2]
On the other hand, several bacteria have been shown to
exert a protective role by decreasing the risk of diabetes
development through reduction in proinflammatory
markers and maintaining intestinal barrier integrity.
[16] For example, Lactobacillus fermentum, planta-
rum and casei, Roseburia intestinalis, Akkermansia
muciniphila and Bacteroides fragilis have all been
shown to improve glucose metabolism and insulin sen-
sitivity, and suppress proinflammatory cytokines [5]
Notably, some drugs such as metformin which is
commonly used for diabetes treatment have also been
shown to alter the composition of the gut microbiota,
suggesting that metformin interacts with the gut micro-
biota through modulation of inflammation, glucose ho-
meostasis, gut permeability and short-chain fatty acid-
producing bacteria [11] Additionally, in patients with
diabetes-associated gut dysbiosis, metformin promotes
butyrate and propionate production, improving a pa-
tient’s ability to catabolize amino acids. These changes
coupled with increased levels of Akkermansia in the
gut may contribute to the effects of metformin on glu-
cose metabolism [8] It appears that the metabolic fac-
tors associated with chronic low-grade inflammation
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and oxidative stress, which link gut microbiota dyshio-
sis and type 2 diabetes, are the same ones that influence
the onset and progression of diabetic complications [6]
This relationship gives credence to the concept that
modulation of the gut microbiota may be a promising
strategy in the management of diabetes and associated
complications as presented in the following sections
[31[9]

The aim of our study was to study gut microbiota
in Georgian people with diabetes type 2 and prediabe-
tes; We developed a questionnaire that contained 10
simple questions (eg, do you suffer from diarrhea, con-
stipation, flatulence, feeling full quickly, etc.. At the in-
itial stage, 132 patients aged 18 to 75 were interviewed,
including 87 women and 45 men. Out of 132 patients,
98 patients had type 2 diabetes, and 34 patients had pre-
diabetes with marked insulin resistance.

Patients with type 2 diabetes mellitus were se-
lected according to the level of glycated hemoglobin, in
particular, patients were selected who had glycated he-
moglobin >7.5%, which indicates a subcompensatory
and decompensatory state of diabetes mellitus. 34 pa-
tients were selected taking into account the Homa in-
dex, all of them had an insulin resistance index higher
than normal, but the presence of type 2 diabetes (ac-
cording to glycated hemoglobin) was ruled out.

Analyzing the results of the survey, it was found
that out of 98 patients with type 2 diabetes, 76 patients
had 3 or more gastrointestinal complaints, namely flat-
ulence in 72% of cases, constipation in 16%, diarrhea
in 12%. The majority of patients with insulin resistance,
more specifically 22 out of 34 patients, also had 3 or
more complaints. The percentage of complaints was
distributed as follows; Flatulence -56%, constipation -
23%, diarrhea -21% see

ml
H2

u3

Picture 1: Gastro-intestinal comlains in patients with DM

ml
u2

m3

Picture 2: Gastro-intestinal comlains in patients with Prediabetes

Based on the questionnaire, 58 patients with type
2 diabetes mellitus with gastrointestinal disturbances
were selected, taking into account the inclusion-exclu-
sion criteria, who underwent a study of the intestinal
microflora, through a bacteriological examination of
the feces.

Based on the questionnaire, 14 patients were se-
lected from the patients with insulin resistance with
gastrointestinal disorders, taking into account the inclu-
sion-exclusion criteria, who underwent a study of the

intestinal microflora, through a bacteriological study of
the feces.

58 patients with type 2 diabetes were included in
study group I, and 14 patients with insulin resistance
were included in study group II.

12 patients were also selected to form the control
group, the control group was compared with the | study
group, i.e. patients with type 2 diabetes.

As a result of statistical processing, we obtained
the following values of the y? criterion: Diarrhea -
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¥*=12.093 Constipation - %*=44.903 Fast stools -
¥*=27.5 Heartburn - ¥*=9.768 Flatulence - ¥*=39.862
Nausea - y=12.24.

Statistical research showed that the value of the ¥?
criterion before treatment and after treatment for all in-
dicators y*>%20.05,1, i.e. The null hypothesis is rejected
and the difference between the two samples is plausi-
ble.

In the control group where 12 patients were in-
cluded, we got the following results: diarrhea -
%*=0.202 constipation - ¥*>=0. Fast weight gain - *>=2.02
Heartburn - %>=0 Flatulence - %*>=0.168 Nausea -
x?=0.253

In this group, the null hypothesis is accepted and
the difference between the two samples is not signifi-
cant, as expected.

As for the Il research group, we got the following
results: Diarrhea - ¥>=4.094 Constipation - ¥>=2.489
Fast stools - ¥>=4.762 Heartburn - y?>=1.167 Flatulence
- x*=2.489 Nausea - *>=1.167

The value of the y? criterion before treatment and
after treatment for the indicators of diarrhea, fast accu-
mulation flatulence y*> %?0.05,1, i.e. The null hypothe-
sis is rejected and the difference between the two sam-
ples is plausible. As for the value of the y? criterion for
indicators: constipation, heartburn, flatulence and nau-
sea ¥2< %20.05,1, that is, the difference between these
two samples is not reliable.

The data obtained as a result of the bacteriological
examination of feces in the study groups before treat-
ment and after treatment were also statistically pro-
cessed according to the following indicators: bifidum
bacteria, lactic acid bacteria, enterococci, intestinal
sticks (typical).

To test the null hypothesis to determine the differ-
ence between two samples, the Wilcoxon-Manna-
Whitney U-test was used.

Group |, as a result of statistical research, the fol-
lowing values of the U-criterion were obtained: bifi-
dum bacteria - U=882.5, lactic acid bacteria - U=436,
enterococci - U =938,

The value of the U criterion according to the table
U0.05;58;58 =1384.08 (95% probability), in all cases it
was found that U< UO0.05;58;58, which confirms that
the difference between the two samples (before treat-
ment and after treatment then) is plausible according to
each indicator.

Group Il As a result of a statistical study, which
included 14 patients, the following U-criterion values
were obtained: bifidum bacteria - U=55, lactic acid bac-
teria - U=44.5, enterococci - U =55.5

U criterion value according
U0.05;14;14 =55 (95% probability).

In this group only the condition U< U0.05;14;14
is fulfilled for lactic acid bacteria, which confirms that
the difference between two samples (before treatment
and after treatment) according to this indicator is relia-
ble, while for other indicators the difference between
two samples is not reliable.

Consider a control group that includes 12 individ-
uals.

The value of the U criterion according to the table
is U0.05;12;12 =37 (95% probability). Bifidobacterium

to the table

- U=65.5 Lactic acid bacteria - U=66 Enterococci - U
=70

In all cases U> U0.05;58;58, which confirms that
the difference between the two samples (before treat-
ment and after treatment) according to each indicator is
not reliable.

A comparison of the | group involved in the study
and the control group was made according to the fol-
lowing characteristics: diarrhea, constipation, flatu-
lence, heartburn, nausea, rapid stooling. The results are
as follows: Diarrhea - y*>=16.594 Constipation -
¥*=18.364 Fast stools - y*=15.956 Heartburn - ¥*=9.979
Flatulence - x>=14.605 Nausea - y>=4.106

The value of the y? criterion according to the table
is 20.05,1=3.84 (95% probability).

As a result of the statistical research, it was deter-
mined that the value of the y? criterion for all indicators
of the I group and the control group meets the condi-
tion: > %20.05,1, i.e. The null hypothesis is rejected
and the difference between the two samples is plausi-
ble.

Glycated hemoglobin was also evaluated in study
group | before and after treatment. The average rate of
glycosylated hemoglobin decreased by 0.24%, which
means that through the probiotics we used (Lactobacil-
lus  rhamnosus-1.0x10*9,  Lactobacillus  casei-
1.0x10%*9, Lactobacillus  acidophilus-1.0x10*9,
Bifidobacterium bifidum- 1.0x10*9) within 12 months
significantly improved glycated hemoglobin, indicat-
ing a positive effect of probiotics for glycemic control
in diabetes mellitus.

SPSS statistical program was used for statistical
processing of the results. The obtained results are in-
cluded in the conclusions.

Conclusion:

Long-term (12 weeks) inclusion of probiotics in
the treatment of type 2 diabetes (Lactobacillus rhamno-
sus-1.0x10*9, Lactobacillus casei-1.0x10*9, Lactoba-
cillus acidophilus-1.0x10*9, Bifidobacterium bifidum-
1.0x10*9) has a significant positive effect on such gas-
trointestinal complaints as flatulence, diarrhea and the
feeling of being full quickly. The improvement of mi-
croflora in patients with type 2 diabetes mellitus was
manifested by a sharp correction of bifidobacteria, lac-
tic acid bacteria. For patients with type 2 diabetes melli-
tus, it is advisable to take a long time (12 weeks) ) to be
supplied with a probiotic with the following composi-
tion: (Lactobacillus rhamnosus-1.0x10*9, Lactobacil-
lus casei-1.0x10*9, Lactobacillus acidophilus-
1.0x10*9, Bifidobacterium bifidum- 1.0x10*9) Type 2
diabetics By taking probiotics in patients, glycated he-
moglobin improves by 0.24%.
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The article reveals several significant innovative pedagogical ideas of the famous teacher, didactician and
scientist Oleksandra Yakivna Savchenko. It is noted that the scientist focused her attention on the study and
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One of the most important components of society
is education. On the one hand, education should quickly
and effectively answer the state of scientific and tech-
nological progress and trends in the development of the
country's economic sphere, and on the other hand, edu-
cation continues to influence all spheres and processes
of social life, as it trains specialists, develops a person-
ality and its life views. Therefore, the current state,
problems of implementation and prospects of innova-
tions in education deserve special attention and study.

Today, pedagogical education has set the main
goal as qualitative training of teachers who will be com-
petitive and highly qualified in any field of education,
able to carry out professional activities based on the
principles of democracy, humanism, human focus, free
competition and using high technologies, including net-
working.

It is important to consider teacher education as a
means of self-development and self-realization, which
changes the goals of education, its motives, forms,
methods, and the role of the teacher and lecturer. One
of the tasks of modern pedagogical education is to form
a person with an innovative type of thinking, an inno-
vative type of pedagogical culture, with a formed alac-
rity for innovative activity, a specialist capable of meet-
ing all the challenges of civilization, especially in the
context of European integration.

Taking into account the peculiarities of innovation
policy of highly developed countries, their understand-
ing of the development of this science, in the early 90s
of the XX century, Ukraine set a course for innovative
development, that was reflected in a number of legisla-
tive and regulatory documents, such as the Laws of
Ukraine "On Innovative Activity", in the field of edu-
cation - the laws of Ukraine: "On Education”, "On
Higher Education” and others [1].

Ukraine's transition to an innovative development
scheme has significantly accelerated the process of ed-
ucation reform. The focus of leading educational laws,
concepts and doctrines is on a competent, spiritual,
competitive personality. Innovative processes are be-
coming the basis of a new philosophy of education that
meets the following requirements: taking into account

the peculiarities of the modern educational process, its
content and structure, the cycles of students' life, their
abilities, interests and inclinations; focus on modelling
the educational environment, its organizational, meth-
odological and content components, taking into ac-
count typical and individual differences between stu-
dents, forms of their manifestation in the field of com-
munication relations and cognitive activity, the
experience of students' interaction with the outside
world; variability and personality-oriented preference
of the educational process, as a result of which the
knowledge, students™ skills and abilities turn into a
means of developing their cognitive and personal qual-
ities, ensure their ability to be a subject of their own
development; ensuring a holistic psychological and di-
dactic design of the educational process in the condi-
tions of level and profile differentiation of learning [2].

Nowadays the attention of scientists is focused on
finding new directions for a holistic study of the field
of education, emphasizing the value bases of its mod-
ernization, determining the conditions for the effective-
ness of innovation processes in education, ensuring its
continuity (V. P. Andrushchenko, L. M. Vashchenko,
L. I. Danilenko, I. M. Dychkivska, O. A. Dubaseniuk,
I. A. Ziaziun, V. G. Kremen, V. I|. Lugowyi, V. O.
Ogneviuk, V. F. Palamarchuk, M. M. Potashnyk, O. Y.
Savchenko, S. O. Sysoieva, A. Khutorskyi, N. Yusuf-
bekova, and others).

Among the most famous figures of the national
pedagogy of primary education in recent decades, a
prominent place is occupied by a well-known scientist
and didactician, developer of the Primary Education
Concept and State Standards, head of the All-Ukrainian
Association of V. O. Sukhomlynskyi, author of the
model educational program for general secondary edu-
cation institutions "NUS - 1, 2, 3, 4" O. Y. Savchenko.
[3]

According to Oleksandra Yakovlevna, pedagogi-
cal innovation is the process of creating, disseminating
and using new tools (innovations) to solve pedagogical
problems that have been solved in a different way, as
well as creating new content, forms and methods of ed-
ucational activities. Pedagogical innovations are aimed
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at positive transformations of pedagogical reality, and
presuppose the readiness of teachers to innovate. [4]

The study and synthesis of the scientist's academic
achievements indicates the formed platform of the cre-
ated pedagogical innovations: scientific fundamentality
of the new, which is offered to practitioners; compre-
hensiveness of the testing of the new, which precedes
its generalization at the level of scientific publications;
giving basic importance to integrative nature in the im-
plementation of child-focus in education through the
presentation of each one among the newly created sci-
entific and pedagogical products. This ensures that the
pedagogical society is guaranteed a consistently high
assessment and factual assimilation of the ideas that
make up the scientific and practical achievements of the
scientist.

The educational society is widely aware that O.
Savchenko proposed the primary education specialists
new forms of work organization, pedagogical innova-
tions management of the processes of creation, devel-
opment, evaluation, and new technological approaches
to ensuring pedagogical interaction of the educational
process subjects.

It is appropriate to focus on one of the most pow-
erful ideas inherent in O. Y. Savchenko's didactic sys-
tem, because its constructiveness is associated with the
irreversibility of the reform process - conceptual and
normative support for the development of critical think-
ing of a 6-10-year-old child. [3]

The modern researchers associate the concept of
"critical thinking" with the teachings of Socrates and its
interpretation, on the one hand, as an analysis of facts
to form a judgement, and, on the other hand, the intel-
lectual ability to "judge™ and "be able to distinguish”
(Alekseeva V. V., Underwood M. K., Wade S., Kvar-
tiuk N. M., Cooper J. L., et al.) In fact, a person uses
critical thinking to improve his or her own thinking, be-
cause it involves more active use of logic, diversity of
testing of educational information, and awareness of
evidence. [2] Instead, it is fundamentally important to
develop this type of thinking from the first days of
school. This is the basis of O. Savchenka's view on the
creation, evaluation, development and use of pedagog-
ical innovations. The comprehensive requirement that
the author lays down in the model educational program
for general secondary education institutions for the rel-
evant academic disciplines is reflexivity, that is, draw-
ing the attention of students to making decisions that
"guide their beliefs and actions", because this creates
the opportunity to make "more substantive conclu-
sions" [5]. In addition, the "Model Educational Pro-
grams for General Secondary Education Institutions.
Primary Education", developed under the head of O.
Savchenko, also outlines the indicative parameters of
students' educational and cognitive achievements [6].
In this area, the "language inventory" is detailed, which
provides (at the level of general and compulsory re-
sults) constructive formation of the primary school-
child's ability to think critically. In addition, the re-
searcher proposes a pedagogical system that includes
multidimensional observations, analysis, interpreta-
tion, evaluation, inference, and explanation of the deci-
sion-making process of primary school children. At the

same time, the basic aspects of critical thinking as a
complex phenomenon are taken into account - organi-
zational (ability to extract the necessary information
from various sources), operational (skills to perform ac-
tions according to an algorithm), informational (ability
to use what has been acquired in various fields of activ-
ity), communicative (ability to lead a dialogue).

The work of O. Savchenko focuses on construc-
tive pedagogical technologies for improving the skills
of critical thinking of the individual - one of the main
life competences. And this is only a consideration of
one of the ideas of pedagogical innovation proposed by
the outstanding teacher. Accordingly, a generalization
is made that the teacher of the New Ukrainian School
is obliged to show "patient correction", encouraging
children to think critically. [3]

The analysis of the competence-based approach as
a resource for innovative development of school educa-
tion by Oleksandra Yakovlevna is noteworthy. Accord-
ing to the educator, competence-based education is a
way beyond the traditional learning paradigm. Its inte-
grated result is considered not a system of knowledge,
skills and abilities of a student, but the ability to act ef-
fectively: competence-based education is personal and
effective, shifting the emphasis to the ability of a person
to act in a certain context. [7]

As a result of the study, Oleksandra Savchenko
concluded that the competence-based approach com-
bines learning and students™ development, and allows
for the systematic modernization of all educational pro-
cess components: content, methods, learning environ-
ment, learning quality assessment criteria, etc. Imple-
mentation of the competence approach promotes a
teacher and a student focus on the effective component
of learning, increases children's motivation, and creates
conditions for mastering learning activities. There is a
close relationship between key and subject compe-
tences: without subject competences, it is impossible to
form high-quality key competences, which, in turn, are
the interdisciplinary basis for the interconnected imple-
mentation of the teaching goals, upbringing and devel-
opment of students. [7]

The introduction of innovative technologies into
the educational space of Ukraine has been increasing
every year and reaching a new level. The educational
process in Ukraine has numerous prospects in the field
of innovation, and Ukrainian researchers continue to
conduct scientific research in this area in order to raise
the quality of domestic education to the highest Euro-
pean level, which would meet the advanced standards
of educational criteria, especially in the context of Eu-
ropean integration.
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NATO’s Crisis Response System (NCRS) is a complex instrument through which the Alliance addresses
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ensure a coordinated and prompt response to the cause or threat of a crisis through the use of appropriate means.
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Preamble

North Atlantic Treaty Organization was primarly
conceived as a defensive military alliance, aimed at
uniting individual forces and doctrines into a synergis-
tic system capable of addressing extreme situations
and, of utmost significance, proactively countering
emerging threats. During the organization's early days
in April 1949, Western Europe's primary objective was
to restore the strategic balance against the expansion-
ism of the USSR. (Fix and Keil, 2022)

As the era of cold bipolarism waned, NATO un-
derwent a transformation from a defense-focused or-
ganization to a security-oriented one. It commenced
providing its members and partners a spectrum of secu-
rity services, ranging from immediate protection to
long-term collaboration. A pivotal moment in this evo-
lution was marked by Poland's alignment with the West,
leading to shifts in power dynamics in Central Europe
and NATO's integration into an area that had been dom-
inated by the Soviet Union for nearly half a century.
Over time, the Alliance expanded progressively, estab-
lishing a global network of 31 member states and form-
ing partnerships with over 40 countries and organiza-
tions spanning five continents. The organization is ded-
icated to acting resolutely, with flexibility, pragmatism,
and innovation, all in the pursuit of building and forti-
fying global security. Subsequently, after the end of the
Cold War, the United States enjoyed a unipolar moment
(Krauthammer, 1990). Corollary, the Russian Federa-
tion primarily focuses its attention on states within its
sphere of influence, with the exception of the Baltic re-
gion, which predates the dissolution of the Soviet Un-
ion.! On a different perspective, Russian Federation
considers the Baltic states to be the most vulnerable part
of NATO... (Miklaucic, 2023).

Recent history exposed an unprepared world, un-
able to effectively mitigate past crises or quell emerg-
ing ones. As an illustrative and transformative crisis,

! The shaded area includes Belarus, Ukraine, Moldova,
Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan and Uzbekistan. At the same time,
we emphasize the fact that near abroad does not have an
undisputed geographical area. See Radin A., Reach C.

the COVID-19 pandemic has emerged, evolved, and re-
ceded. The pandemic emerged as an unprecedented
challenge for contemporary generations due to the
unique nature of its spread. Beyond its medical impact
and the constraints it imposes on freedom of move-
ment, the crisis, known generically as COVID-19, has
hastened the resurgence of past crises, with profound
implications for global boundaries.

A thorough and fair analysis of the effects and con-
sequences following the end of a crisis represents an
initial step towards anticipating future disruptions and
systemic preparedness for amplified impact. During a
crisis, beyond the efforts of management and resolu-
tion, there is the probability that the very physical ex-
istence of an entity (institutional, state, transnational)
may be reconsidered towards contrasting, defending,
and securitizing its foundational purpose.

Summarized, but by no means superficial, the
analysis of the war at the eastern extremity of NATO's
borders reveals a set of lessons learned and, at the same
time, rules to follow for the future of the European and
global security landscape. (Cordesman, 2022)

The most pressing lesson from the Ukrainian war
may be the delineation and the transition into the realm
of plausibility of a direct military confrontation be-
tween NATO and the Russian Federation (RAND Cor-
poration, 2023). The incursion (repeated but total and
somewhat state-sanctioned) of the Russian Federation
beyond the territories of the separatist pseudo-state en-
tities into the heart of Ukraine represents a new black
milestone in continental history by reintroducing armed
conflict into the realm of state politics. For more than
two decades, starting after the relaxation of tensions in
the Balkan region, Europe has not witnessed conven-
tional military confrontations. The sole prevailing
threat was isolated terrorism. In other words, continen-
tal-scale warfare has once again become plausible with
Russia's westward offensive (Levy, 2023). When mak-
ing an argument, it's important to note that the security

(2017), ’Russian views of the international order’, RAND
Corporation. Available online at:
https://www.rand.org/pubs/research_reports/RR1826.html
(Accessed: 12 October 2023)
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environment among major actors often reaches a criti-
cal boiling point in cyclical terms. In this context, we
emphasize the contemporary relevance of the Herzian
concept of the security dilemma.?

Nevertheless, of incredible importance for the
years ahead, the Russian Federation's intervention in
Ukraine has tested the already eroded allied cohesion.
The organizational response has been timely and coor-
dinated up to the present. In any scenario, the erosion
caused by an external crisis on an entity, in this case,
NATO, represents, beyond the systemic shock, an op-
portunity for adjustment, adaptation, and/or regenera-
tion (LSE IDEAS, 2023).

The Alliance stands out due to its uniqueness, sin-
gularity, and atypical ethos. On one hand, it is an inter-
governmental structure that doesn't rely on the principle
of national sovereignty and the veto rights of each
member state. On the other hand, from a systemic per-
spective, NATO's defining elements are shaped beyond
the individual/private interests of the states.

An accurate analysis of NATO's systemic transfor-
mations must encompass the repetitive, constant fea-
tures of current political-military crises. However,
much more constructively, it should also uncover their
particularities in relation to doctrinal adjustments and
changes within operational aspects.

Contemporaneity naturally derives from the les-
sons of the past; however, a misinterpreted, incomplete,
or erroneous interpretation of these lessons recurrently
brings humanity, through the decisions or inactions of
major actors, to the brink of a global conflict. In the
light of the present and the backdrop of wide-scale chal-
lenges for the repositioning of the Alliance's eastern
neighborhood in a discretionary and violent manner, or-
ganic transformations of NATO are unfolding.

We return to the rhetoric regarding the opportunity
offered by a crisis, emphasizing the duality of the afore-
mentioned one. Beyond the negative aspect of individ-
ual, state, and/or global threats, a path emerges for in-
dividual reset and systemic reconfiguration under the
auspices of the current crossroads. Today, amidst secu-
rity volatility, territorial uncertainty, the complexity of
subsequent crises, and the ambiguity inherent in
NATO's solutions, the results of the expeditionary war
against terrorism, primarily conducted on the frontlines
in Afghanistan, are not well defined. Nevertheless,
NATO finds itself once again in the position of a secu-
rity outpost for the entire European continent against
the violent expansion of the Russian Federation (Ar-
onsson and Deni, 2023).

NATO versus crises - past, present and future

By reducing reality to its founding principles,
NATO is poised between adaptation and/or revolution.
The crossroads overlaps the major turbulences of the
security environment, viewed from the perspective of

2 According to Herz J.H., the security dilemma arises from
the individual's awareness that others seek to destroy him,
therefore there is always a need for self-defense, which in turn
can make others feel insecure. What is true for individuals is
equally relevant to understanding group behavior. In fact,
Herz argues that the security dilemma is more acute in groups
for the simple reason that they can develop means of self-
defense that are far more destructive than those of individuals.

any of the members: in the logical sequence national-
European-trans-Atlantic-planetary. Adaptation devel-
ops in paradigmatic change, processual transformation
and institutional reformation. In contrast, organiza-
tional revolution would entail re-founding, deep re-
view, institutional rebuilding and major restructuring.

The North Atlantic Treaty, under the auspices of
its form and substance, was comprehensive and justifi-
able for all the historical balances traversed by the or-
ganization. We recall, in chronological logic, the Cold
War, the expansion of the Alliance after the fall of the
Berlin Wall, the operations outside the fined territory
(Kosovo and Afghanistan) and the cohesion of the
members against the scourge called terrorism. The
trend denotes a global approach to political-military
crises, whilst the process of developing the new strate-
gic concept came to an end. The argument for taking a
new strategic approach is represented by the volatility,
uncertainty, complexity and, above all, the ambiguity
of the global security environment.

The Strategic Concept adopted at the NATO Sum-
mit in Madrid, Spain resulted from the need to adapt the
command structures, resources, capabilities structures
and agencies to the current security environment. The
updated concept bolstered the fundamental foundations
of the organization (core tasks), incorporating the oper-
ational capacities necessary to thrive in the age of cri-
ses. generic goal of global peace to which NATO aims
is transposed into the 3 essential organizational tasks
(Strategic Concept, 2023):

- deterrence and defense (previously mentioned as
collective defense) - by which NATO members reaffirm
their obligation to provide mutual assistance both in
case of external aggression on any member and in the
event of an emerging threat to the security of any mem-
ber. Also, NATO will significantly strenghten the pos-
ture to deny any potential adversay and possible oppor-
tunities for aggresion.

- crisis prevention and management (augmented
from crisis management)- through which the Alliance
is committed to getting involved, using a variety of po-
litical-military methods and means, in preventing po-
tential crises that can affect the security of the organi-
zation, in managing those already triggered and in
strengthening the post-conflict stability, if it ensures
value of Alliance security; this issue continues the ho-
listic approach, which means that all Member States, as
well as partner states, must adapt their policies and ac-
tions in a coherent manner in order to prevent and man-
age crises.

- cooperative security (derived from security
through cooperation)- through which NATO will be in-
volved in international security issues, acting both in
the direction of establishing partnerships with countries
or international organizations relevant for maintaining

Moreover, as they come to equate their identity and value
with that of the group to which they belong, individuals may
be prepared to sacrifice their lives in the name of group
survival. Thus, even if the most optimistic hypothesis is made
about the nature and motives of individuals and groups, the
security dilemma will persist as long as there are groups that
do not submit to a higher authority. In the modern world,
these are sovereign states.
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a stable security environment, and in the direction of
arms control, for their non-proliferation. Corollarily,
the organization is open for European democracies who
want to join it.

In total congruence with the core tasks, regarding
the institutional response facing potential crises, the Al-
liance developed a Crisis Response System (NCRS).
The system is connected with the NATO Intelligence
and Warning System (NIWS), ensuring the functional
support of the three related processes: The NATO Crisis
Management Process (NATO Crisis Management Pro-
cess/NCMP), NATO's Operational Planning Pro-
cess/NOPP and, respectively, the NATO Civil Emer-
gency Planning Crisis Management Arrangements. The
complementarity and synergy of the mentioned ele-
ments ensure the success of the efforts undertaken by
the Alliance in crisis management.

The integration of constituent elements and the op-
timal functionality of disparate parts within the whole
is a procedural process that follows six stages - NATO
Crisis Management Process.

Phase 1: Indicators received through the NATO
Warning and Information System provide the North At-
lantic Council (CAN/NAC) with four options: (a) de-
cide that no further consideration is required (inaction);
(b) direct NATO vigilance in order to provide more in-
formation for the Council (channelling the effort); (c)
consider preventive diplomatic and political responses,
including civil emergency interventions, taking into ac-
count military implications, as appropriate; or (d) de-
cides to initiate a full assessment of the crisis situation
in order to proceed to the next phases.

Phases 2 and 3: NAC tasks (NAC Initiating Di-
rective/NID) the relevant political and military commit-
tees to assess the crisis and advise on the developing
crisis situation and its implications for Alliance security
(evaluative political- military). At the moment,
SACEUR is tasked by the Council to develop a re-
sponse strategy.

As a result, the Council may select one of the re-
sponse options by providing formal political direction
to NATO military authorities regarding operational
planning for the chosen option.

Phase 4 (Planning): The SACEUR must develop
the concept of operation (CONOPS) and subsequently
a plan of operation (OPLAN) and submit them to the
Military Committee for approval and the North Atlantic
Council for review and approval. The action stage starts
simultaneously with the decision of the Council for for-
mal authorization (NAC Execution Directive/NED).

Phase 5 (Execution): NATO conducts and exe-
cutes the mission (in the light of political decisions and
directives), conducting periodic reviews of the opera-
tion (Periodic Mission Review/PMR) in order to quan-
tify the progress made towards the final objective and
correlate/adjust the military response provided, its ca-
pabilities and force structure.

Phase 6 (Transition): In this phase, NATO consid-

8 The Strategic Defense Initiative (SDI), derisively
nicknamed the Star Wars program, was a proposed missile
defense system intended to protect the United States from
attack by ballistic strategic nuclear weapons (intercontinental

ers and implements a handover to the competent au-
thorities, completes the military mission and progres-
sively withdraws its forces; the success of the operation
would translate into a return to stability.

The primacy of NATO cohesion and unity is im-
posed to limit self-triggered/self-determined vulnera-
bilities. Prominent leaders of the member states com-
peted in louring statements, later proven excessive, af-
fecting, however, the protection capacity of the
ensemble.

Itis no less true that all history reveals the balances
that NATO not only survived, but used them in favor
of multiplying and increasing organizational strength:
we recall here the Turkey-Greece rivalry, the attempt to
overthrow the regime in Cyprus, the withdrawal
Gaulle's France from the military structures and the re-
location of headquarters from Paris to Brussels, Ronald
Reagan's Star Wars Program3, George W. Bush's war
on terror and terrorism and the perspective split from
the time of Iraq 2003. Beyond these operational and/or
decisional touchstones and tests, NATO has built a con-
sensual dialogue among allies and survived by preserv-
ing the fundamentals of collective defense. In essence,
the Alliance sought an agreement in all these disagree-
ments (we agree to disagree).

Further, in the historical downstream of facts, the
Russian Federation keeps NATO alive, but alert, Mos-
cow's behavior being obviously offensive, an aspect
proven by the annexation of Crimea, the aggression in
Eastern Ukraine, the call for military combat sub-
stances as chemical weapons, the interference in the
electoral process, the solid nuclear threat and the con-
ventional and hybrid danger on the Eastern flank and,
once again, the aggresion in Ukraine. The Alliance's re-
active approach to Russian threats must be systemically
dimensioned, but also channeled in relation to the level
of formulated, perceived and/or real risks, and, most
importantly, in conjunction with the European effort
(Cancian and Monaghan, 2023).

European cohesion

Both NATO and the European Union are engaged
in a cycle of continuous adaptation, generating, as a
corollary, a process of reflection meant to rebuild (at
this epochal moment, with applicability foreseen for a
decade, at least) the pillars of strategic security think-
ing.

We consider that NATO, in a contrasting allegory
to the European Union, which needed to adopt genera-
tive modifications and successive treaties for empow-
erment and survival, is the result and beneficiary of a
visionary and comprehensive foundational document
(even in these tumultuous times). This institutional ad-
vantage provides the path and response for adaptation.

The stake of the guiding products of the two or-
ganizations - NATO's new Strategic Concept and the
EU's new Strategic Compass - should be represented by
the congruence of common goals, potentials and design
of tasks. In addition, synergistically, those two afore-
mentioned deal with security competences, as follows:

ballistic missiles and submarine-launched ballistic missiles).
The concept was announced on March 23, 1983, by President
of the United States (POTUS) Ronald Reagan.
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the primacy of territorial defense and the prevalence of
resilience, the identification of the way to design the
operational effort, in the twilight of expeditionary op-
erations and defense planning, simultaneously with the
development of capabilities (Biscop, 2021).

The matter of NATO-EU cooperation is recurrent
and imperative (Tardy and Lindstrom, 2019), being at
the center of the development of the EU's Common Se-
curity and Defense Policy (CSDP) since the end of the
1990s. The discussion is divided into three levels of de-
bate: the relationship and complementarity between the
two entities; the effort of the European states within
NATO and the augmentation of the transatlantic link.
The need to synergize the security effort of the two de-
fense institutions finds its argument in more than
twenty years of inter-institutional debates and coopera-
tion interspersed with a series of unfulfilled objectives
and commitments, as well as frictions over duplication,
overlap, European strategic autonomy and division
tasks (Tardy, 2021).

In the upcoming decade, NATO faces the crystal-
lization of three strategic approaches, each incorporat-
ing a range of predominantly controllable political and
military actions. However, only one of these ap-
proaches truly embodies a balanced strategy for ensur-
ing strategic stability. The Alliance could choose a
path oriented towards bolstering military capabilities
and enhancing postural stability, effectively crafting a
force scenario to address potential adversarial dynam-
ics, especially concerning a nuclear adversary opera-
tionally positioned on NATO's periphery (Hooft, EI-
lison and Sweijs, 2023). Nonetheless, it's important to
consider that such a partially aggressive stance might
introduce unforeseen political and economic disrup-
tions. Alternatively, NATO could revisit a historical
lesson by reinforcing its defense posture while simulta-
neously emphasizing dialogue with the Russian Feder-
ation, much like the approach seen in 1967 with the
Harmel Report or during the Intermediate-Range Nu-
clear Forces Treaty (INF) discussions when NATO
pursued a dual strategy based on robust defense and
diplomatic engagement. The boldest among these ap-
proaches would involve directly confronting Europe's
most significant strategic instability and facilitating the
creation of a new European security architecture.
(Andersson and Cramer, 2023)

Placing NATO permanently (apparently) on the
edge of the existential chasm is problematic for at least
three reasons. The first argument - the narrative about
the crisis is imprecise; the terminal critical point and the
dissolution of NATO are equally vague. Secondly,
NATO has often exceeded moments of imminent col-
lapse, making the disappearance (dismantling) thesis
unlikely and unrealistic. Finally, we can say that the Al-
liance has an inexhaustible capacity for recovery or re-
generation. Of course, mere survival is not enough, it
matters how far the being is reflected in the adaptation

4 NATO intervened, using airstrikes, in Kosovo (March 24 -
June 11, 1999) without the approval of the UN Security Coun-
cil, which set a precedent...

5 “NATO was created to deal with crise. So we can help. And
our Alliance is playing its part.”, the statement of NATO Sec-
retary-General - Jens Stoltenberg on April 2, 2020, after the

to the new realities. Certainty best describes the fact
that NATO is a living, transformational and inspira-
tional organization.

Epilogue

Over its 74 years of existence, NATO has experi-
enced both highs and lows, eliciting both tranquility
and controversy in the realm of security*. Regardless,
yet not independently of the status of the political-mil-
itary ensemble projected externally (recently, within
the organization itself), with the two extremes - novelty
(robust) and obsolescence (outdated), NATO has found
the internal strength to (re)dimension and (re)invent it-
self. Indeed, recent times have served as a litmus test
for NATO's credibility and power. The latter has been
making efforts to contain, halt, and prevent the trans-
formation of the pandemic crisis into a security crisis.
Today, a real/(in)credible threat is identified in the po-
litical and security realm through the violent escalation
of the Alliance's eastern flank.

"NATO was created to deal with crise™ and his-
torical anamnesis provides sufficient reference points
for Allied positivity. After the end of the Cold War, the
Alliance was deemed structurally redundant. Despite
speculations, NATO has survived and is (once again) a
bulwark against the Russian Federation.

The North Atlantic Treaty, both in form and
substance, has been comprehensive and justifying for
all the historical challenges faced by the organization.
We recall, in chronological order, the Cold War, the ex-
pansion of the Alliance after the fall of the Berlin Wall,
operations beyond the amended territory (Kosovo and
Afghanistan), and member cohesion against the
scourge called terrorism. The trend signifies a global
approach to political-military crises on the fringes of
the process of implementing the new Strategic Concept.
The argument for adopting a new strategic approach is
driven by the volatility, uncertainty, complexity, and,
above all, ambiguity of the global security environ-
ment.

It is no less true that throughout its history,
NATO not only survived but used the challenges it
faced to its advantage, leading to the multiplication and
augmentation of its organizational strength. Here, we
recall the rivalry between Turkey and Greece, the at-
tempt to overthrow the regime in Cyprus, France's
withdrawal under de Gaulle from military structures
and the relocation of the headquarters from Paris to
Brussels, the Star Wars initiative and Ronald Reagan's
New Missile Defense, George W. Bush's war on terror
and terrorism, and the perspective rift from the time of
the 2003 Iraq War. Beyond these stones of trial and op-
erational and/or decision-making tests, NATO has built
a consensus dialogue among allies and survived by pre-
serving the foundations of collective defense. In es-
sence, the Alliance sought agreement within all these
disagreements (we agree to disagree).

first-ever videoconference meeting of foreign ministers to de-
cide the measures NATO takes in the context of combating
the global health crisis caused by the COVID-19 pandemic.
Available  at:  https://www.nato.int/cps/en/natohg/opin-
ions_174772.htm
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AHHOTALUA

B cratne AHAJIU3UPYECTCA BIUAHUEC MCHTAJIbHBIX 3a6OHeBaHHﬁ Ha IoKas3aTeJii KauyeCTBa )KU3HHU B Ka3ax0TaHe
B riepuo ¢ 2011 no 2022. Ienbto nccnenoBanus ObLIO BRISBICHUE TI0OKa3aTeNeil KauecTBa )KU3HH, Haubosiee Mo-
BEPKEHHBIX M3MEHEHUIO BCIIEJCTBUE NICUXUYECKUX PACCTPOUCTB. AHAIM3UPYIOTCS AaHHbIE O(UIMaNbHON CTaTh-
ctuku Pecy0Oinkn Kazaxcran. C HOMOIIBIO KOPPETSLMOHHOTO M ()aKTOPHOTO aHajIu3a BBISBICHA CHIIbHAsL 00-
paTHas Koppeaanus 3a00JIEBAEMOCTH IICUXUUECKUMHU paCCTpOﬁCTBaMH C MPOAOKUTCIIBHOCTBIO )KU3HU, CUJIbHAA
npsAMas Koppesinusa 3a00JIEBAEMOCTH IICUXHIECKUMU paCCTpOﬁCTBaMPI CO CMCPTHOCTBIO OT CYMIIMAOB U CHUJIbHAA
06paTHa$[ Koppeauusa NpoAOJLKUTCIBHOCTHU ) KU3HU CO CMEPTHOCTBIO OT CYUIIUIOB. Brrssien POCT A0 TAlTUCH-
TOB ¢ MM30(PEHUEH 1 YMCTBEHHOM OTCTAJIOCTHIO B OOIIEH CTPYKTYpe 3a00JIeBaeMOCTH IICUXUICCKIMH PacCTPOii-
CTBaMU, pOCT NAL[UEHTOB IICUXOHEBPOJIOTMUECKUX yupexaeHui B niepuos ¢ 2016 no 2021. YureHbl orpaHu4eHUs
1 HCAOCTATKHU UCCJICAOBAHUS, CBA3AHHBIC C TPOBCJACHUCM €0 Ha MaKpOYPOBHE. HOCpe,I[CTBOM JaHHOI'O UCCJICO0-
BaHUWA 3aII0JIHACTCA HEAOCTATOK KOMIIJICKCHBIX 3HAHWH 0 KAYeCTBE JKU3HH, CBA3aHHOM C ICUXWUYCCKUM 3J0POBbEM,
B coBpeMeHHOM KazaxcraHe.

Abstract

The article explores the impact of mental disorders on quality-of-life indicators of modern Kazakhstan’s pop-
ulation between 2011 and 2022. The research purpose was to identify quality-of-life indicators that are mostly
subject to change due to mental illnesses. The official statistics data of the Republic of Kazakhstan were used. By
dint of correlation analysis and factor analysis, the following was found: there is a strong negative correlation
between mental disorders incidence and life expectancy, a strong positive correlation between mental disorders
incidence and suicide mortality, and a strong negative correlation between life expectancy and suicide mortality.
An increase in the share of schizophrenia and intellectual disability incidence in the overall structure of mental
disorders incidence was revealed. It was found that the number of patients in psychoneurological institutions grew
between 2016 and 2021. The restrictions and disadvantages associated with conducting the study at the macrolevel
were taken into account. This research fills the lack of complex knowledge about the quality of life associated with
mental health in modern Kazakhstan.

KuroueBble cjioBa: MeHTaJIbHbBIE 3&60H€BaHI/IH, IICUXHUYCCKHUEC paCCTpOﬁCTBa, Ka4yCCTBO XKHU3HH, ITOKA3aTCIIN
KauecTBa xnu3HM, Kazaxcrasn.

Keywords: mental disorders, mental illnesses, quality of life, quality-of-life indicators, Kazakhstan.

Criucok cokpameHmii e [IPCYIIB — mncuxuueckue pacCTpOMCTBa,
e BO3 — Bcemupnas Opranuzaims 3apaBo- — CBS3aHHBIE C YIOTPEOJEHHEM IICUXOAKTHBHBIX Be-
OXPaHEHMUSL. IECTB.
e PK— Pecnybnuka KazaxcraH. e KX — kadecTBO KU3HH.
e M3 PK — MuHHCTEPCTBO 34paBOOXpaHEHUS e BHI[ — broopo HanuoHanbHOW CTATUCTUKU
Pecry6imkn Kazaxcran. Pecny6immkn Kazaxcran.

e [IP — ncuxuyeckue paccTpoicTaa.
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TepMHUHBI U OnpeeIeHUs

e MeHTanpHbIE 3200J€BaHAS — 3TO MATOJIOTH-
YECKUE COCTOSHHMS, CONPOBOXKIAIOIINECS KIMHUYECKH
3HAYUMBIMH KOTHUTHBHBIMH, SMOLIMOHAILHBIMU H/WIIN
noBeseHueckuMu  HapymieHusmMu  (World — Health
Organization [WHOQ], 2022).

e [lcuxuueckue paccTpoicTBa — UMEIOT HICH-
THIHYIO0 AeduHUIHo coraacHo BO3; pa3sHuna 3axio-
gaeTcs B TOM, YTO TEPMHH «MCHTalbHBIE 3a00JeBa-
HUS» HCIIONB3YETCS B AHTJIOA3BIYHOW JIHTEpaType U
Hay4yHOU cpeze, a TEPMHUH «ICUXUYECKUE PACCTPOU-
cTBa» Oojee XapakTepeH A PYCCKOS3BIYHOM, B TOM
yucie Uil Ka3axCTaHCKOM, JIUTepaTypbl U HayyHOU
cpenbl. B Hamem nccnenoBaHuu Mbl OyzeM ynotpeo-
JISITH 9TH TEPMHUHBI CHHOHUMHUYHO.

e KayecTBO *XHM3HH — OOIIMPHOE, MEKAUCIIHU-
IUIMHApHOE, Pa3JIMYHO TPaKTyeMOE MOHITHE;, MOXXET
0003HaUaTh Kak OOBEKTHUBHBIE, M3MEPHMBIC, TaK W
CcyOBeKTHBHBIE KaTeropuu. Ha MakpoypoBHE KauecTBO
JKU3HH OIPEIeIIeTCS COIUATbHBIM, IKOHOMUYIECKHM,
(hU3MYIEeCKUM W TICHXHYECKHM OJIarormoirydueM oOIie-
CTBA.

e [lokaszarenb KadecTBa XHW3HH — OOBCKTHB-
HBIH, KOJMYECTBCHHO H3MEPUMBIH ACIEKT KadecTBa
JKM3HM OOIIecTBa, WHIUKATOP KauecTBa >KU3HH. B
HACTOSIIIEM UCCIIEOBAaHUU PACCMOTPEHBI (PU3MOIIOTH-
geckue U couuanbHble mokaszarenn KOK: mpomomxu-
TENIBHOCTh JKU3HH, CMEPTHOCTh B pE3yJbTaTe CaMo-
yOWICTB, MHBAJIMIHOCTD, YUCICHHOCTD POYKUBAIOIIIX
B TICUXOHEBPOJIOTHYECKUX YUPEIKACHHSIX.

e HBamMAHOCTE — MATOJOTHYECKOE COCTOS-
HHE, B pe3ylbTaTe KOTOPOTO YEIOBEK CTAHOBUTCS He-
croco0OeH BBITIONHATE 0a30BbIC KU3HCHHBIC (PYHKIIUU
(Oprarmzamust O0beqMHEHHBIX Haruit, H.11.); STHM XKe
TEpPMHUHOM 00O3Ha4YaeTcss KOJMYECTBCHHAS PaCIpO-
CTpaHEHHOCTH 3TOTO SIBIICHUS B OOIIIECTBE.

e DHJOTEHHBIE NCUXUYECKUE PacCTpoicTBa —
3TO TNICUXUYECKHE PacCTPOUCTBA, MOSBUBILIMECS U pa3-
BUBILHECS 0€3 BHEIIHMX BHIUMBIX IPUYMH, HO UMEIO-
[IMe BHYTPEHHHUE NPHYMHBI, K KOTOPHIM OTHOCHTCS,
HarpuMmep, HaCIleICTBEHHAs IPEAPacOiIoKEHHOCTh
(Poccwmiickoe obmecTBo cuxuaTpos, 2015).

o  Koaddumuent koppemsamun [Tupcona — xo-
JMYECTBCHHBIA TIOKA3aTeNb, W3MEPSIONINNA CTEIeHb
KOPPEJSAIIHA MEXITy ABYMs WIN Oojee mepeMeHHBIM,
uMeet 3HadeHUs oT -1 10 1 (OTKPHITHIH YHUBEPCHTET
Kaszaxcrana, H.1.).

BBenenune. Ha cerogusmnHuii 1eHb MEHTaJIbHBIE
3a00J1eBaHMS MIPEICTABISIOT CO00M II0OANBHYIO TPO-
OneMy JUIsl CUCTEM 3paBOOXPAaHEHHMs [0 BCEMY MHPY,
1 9Ta npobiema Takxke 3arparuBaer Kazaxcran. MeH-
TallbHbIe 3a00JI€BaHMs BIMSIOT Ha IPOJOJDKUTENb-
HOCTb JKU3HH JIFOJIEH, MX CKJIOHHOCTb K CyHMIIUIaM, HH-
BIMIHOCTD. Tspkénble 3a001€BaHMs YBEINUNBAIOT KO-
JIMYECTBO MalMeHTOB TICUXOHEBPOJIOTHUECKUX
YUpEeXJIeHUH, N30JIMPOBaHHBIX OT OOIIECTBAa U CTaHO-
BAIIMXCSL HepaboTocrocoOHbIME. Bce 3t dakropst
MOT'YT TIOBJIeYb 3a cOOOH CephE3HbIE COLMAIBbHBIE U
HKOHOMHYECKHE MOCIIE/ICTBHS, OTpaXkarolinecs Ha OJa-
rononyuun ctpabl. C HeNbio MPeJOTBPALEHUS ITHX
MOCTEACTBHHA HEOOXOIUMO HCCIEeNOBATh CHENH(pUKY
BIIMSIHUSL MEHTAJbHBIX 3a00JeBaHMH Ha KauecTBO

KW3HH, BBISIBUTH ITOKA3aTENN Ka4eCTBA XKU3HU, HAaN00-
JIee TOBEPKEHHBIE STOMY BIHSHHIO.

AKTYyaJIbHOCTb HCCIIE/IOBaHHS OOYyCIOBIICHA TEM,
YTO Ha CETOJHSIIHUM JeHb NPAaKTUYECKU OTCYTCTBYIOT
KOMIUIEKCHBIC HCCIIEIOBAHUS, BBIABIISIONIUE CBSI3b
MEHTAJIbHBIX 3a00JI€BaHUN U KauecTBa KU3HHU Hacene-
Hus Kaszaxcrana. CineyeT OTMETHUTh, UTO TEKYIIUE MO-
JMTHYECKHE, S)KOHOMUYECKUE U COLMAIbHBIE COOBITHS
B )KM3HU rpakaaH KasaxcraHa Takke CKa3pIBalOTCSA Ha
UX TICHXOJIOTUYECKOM COCTOSIHUM M Ka4eCTBE JKU3HH,
M03TOMY B OyAyIieM, HM3ydasl 3TOT BOIPOC OTHOCH-
TENbHO HBIHEIIHUX COOBITHH, HCCIEAOBATENN MOTYT
BOCIIOJIb30BATHCS 9THM HCCIICIOBAHHEM JUIS aHAIN3a
TIpeAbIIyed KapTuHBI 3Toil nmpobiiembl. B mepcnek-
THBE 3TO IOCHOCOOCTBYET BBISBICHUIO NPUOPHTETOB
JUISL 3[PaBOOXPAHHUTENBHBIX U COLMANIBHBIX MPOTPaMM
Pecnyosmku Kaszaxcran, agpdekruBHOMY pedopmupo-
BAHUIO IICUXMAaTPUYECKON IOMOIIM  HACEeJICHUIO
CTpaHBI.

Ilesab uccaenoBaHMsI: BBISIBUTH CBS3b MEHTAb-
HBIX 3a00JIeBaHW, BBIABICHHBIX HA TEPPUTOPUH
CTpaHBbI, M TIOKa3aTeneil KayecTBa )KU3HHU rpaxkaaH PK.

MetonoJiorusi. B HacrosimieM HccienoBaHUU
TIPUMEHSIOTCS KOJIMYECTBEHHBIH aHAM3 TOKa3aTesneit
(3aboneBaemocty [IP, mokasarenei kauecTBa KU3HH),
KOHTEHT-aHaJIN3 Ha €ro OCHOBE. [1Jis1 BBIIBICHUS CBSI3U
MEXy I0Ka3aTeJIIMU MCIOJIb30BaHbl KOPPENAIHOH-
HBIH aHanu3 u (GakropHbi aHamu3. [Ipu Gopmuposa-
HHUH BBIBOJIOB MCTIOJIb30BaHbI TEOPETUUECKUE METO/BI:
aHaJu3, CUHTE3, JEeIyKIHA.

Teopernueckuii 0030p. MeTogonornueckon oc-
HOBOW HACTOSIIIET0 UCCIIEIOBAHMS ABIAIOTCS HAYYIHBIC
pa0oThI, HaNpaBJICHHBIE HA M3YYEHHE TOTO, KaK MEH-
TalbHbIC 3a00JICBaHUS BIMAIOT HAa ONpPEACIEHHBIE MO-
KazaTell KauecTBa KU3HH OOIEeCTBa.

1. B uccnemoBanuy, npoBoauBmieMcs ¢ 1987 mo
2006 B lanuu, Ounnsiaauu u [lsennu, «Outcomes of
Nordic mental health systems: life expectancy of
patients with mental disorders» Kristian Wahlbeck u
rpyTIa aBTOPOB BBISIBUIIM, JIIOJIH C 3a(pUKCHPOBAHHBIM
MCUXHYECKUM PACCTPONCTBOM JEMOHCTPHUPYIOT CMEPT-
HOCTh B 2-3 pasa Bblle OOIIEH MO MOMyNSLNH; MPH
3ToM Myx4uuHbI ¢ [IP xuByT Ha 20 €T MeHblIe, KEH-
IIMHEL — HA 15. ABTOPBI OOBSICHSIOT 3TO COMYTCTBYIO-
MU COMaTHYECKUMH Oone3HsaMu y 6onbHbIX [1P, nx
GoJiee BHICOKUM PHUCKOM CYHMIIHZA, HE3IOPOBBIM 00pa-
30M JKU3HHM U HEKaYeCTBEHHON MIJIM HECBOEBPEMEHHOM
TICUXMATPUUECKON MOMOIIBI0. JTa paboTa HCIOJb3Y-
€Tcsl B UCCJIeIOBaHUM ITpHU onucaHuu cBsizu 1P u npo-
JOJDKUTEITBHOCTH KU3HH.

2. B uccnenoBannu Kopelckoro snuaeMuosio-
THYECKOoro oxBaTa «Association between level of
suicide risk, characteristics of suicide attempts, and
mental disorders among suicide attempters», mpoe-
nénHoro B 2011 roay, u3ydanuch GpakTopbl, BIUSIONINE
Ha CyHIUJAIbHOE NOBECHNUE, Ha rpymme ux 193 yeno-
Bek. Subin Park u rpyrnmna aBTOpoB BBISIBUIIH, YTO CPEIU
XOTsI OBI pa3 MPEeINPHUHUMABIINX TIONBITKY CaMoyOuii-
CTBa BBICOK MPOLEHT JIOAEH C MUHMMYM OJHHUM IICH-
XudeckuM 3aboneBanweM. Cpenau oned, Haxoas-
UXCsS B TPyIIe BBICOKOTO pucka cyunwna, 83,3%
HMMEJIH 10 KpaliHel Mepe OAHO NICUXUUECKOE PacCTpoii-
CTBO. DTHU pe3yJIbTATHI UCTIOJIB3YIOTCS B HCCIEOBAHUHT
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MIpU BBISIBIIEHUHU CBsi3u Mexay [IP u cmepTHOCTBIO OT
CYHLUJIOB.

3. B HayuHoM o0030pe poccHiiCKHX YYEHBIX,
ony6smkoBaHHOM B 2020, «AKTyaJIbHBIE BOIIPOCHI MH-
BJIMIHOCTH TPYAOCIIOCOOHOTO HAaceIeHHs BCIIEICTBHE
NICUXWYECKUX 3abosieBanui» aBTophl T. Beiibanaena u
K. SIxvH BBISIBHIIH clieytoliee: O0JIbHBIE, CTPaIaionye
IIP, 3HauuTeNbHO wYalle CTAHOBATCS HHBAJIUAAMHU B
cpaBHeHMH ¢ JroapMu 6e3 [1P, 94,2% w3 HUX HMeEIoT
TSDKEIIBIE TPYNIBl WHBAIMAHOCTH; WHBAIUAHOCTH I10
nprunse [IP sBnseTcs Hamboinee MIHUTENBFHOH, a TH-
JKECTh MHBANUIHOCTH 110 1P Ha MpOTsSKEHUY )KU3HU HE
MmeHsieTcs 6omee yeM y 80% GonpHbBIX. Bee atn pesyns-
TaThl UCTONB3YIOTCS B UCCIICOBAaHUU NIPH BBIIBICHUU
cBa3u Mexay [1P 1 uHBaNIMIHOCTHIO.

4. B wuccnemoBanmm «Quality of life in
schizophrenic patients», MPOBEAEHHOM HCIAHCKUMHU
yu€HbIMU U omyOnukoBanHOM B 2007, Julio Bobes u
rpynna aBTOPOB BBIABUIM, YTO KAayeCTBO JKHU3HHU Y
OOJIPHBIX MIM30(PEHNEH XyXKE, YEM B CPEIHEM II0 TO-
MyJSIUH ¥ 9eM Yy JIIOAEH ¢ IpyTUMH 3a00JIeBaHUSIMHY;
4yeM OOJIbIlle MPOJODKUTEIFHOCTD 3a00IEBaHUS, TEM
XYK€ KadecTBO *KHU3HHU. Ha OCHOBeE ATHX pe3yabTaToB B
UCCIIEI0OBAaHUN aHAIU3UPYETCS BINUSHUE TUHAMUKH 3a-
GosieBaeMocTH mMN30(peHNEH Ha Ka4eCTBO KHU3HU.

5. B uccnenoBanuu, npoeag¢uHom B 2013 roay
B Poccun «Biusinue conpanbHbIX (JakTOpPOB HA IICHXH-
9gecKoe 37I0pOBbe (Ha MpHMEpe JIUI] C ICUXUYECKUMHU
paccTtpoiictBamu)» atop T. JKmaHoBa BBISBISIET:
cpenyu OOJNBHBIX YMCTBEHHOM OTCTAIOCTHIO HU OIMH HE
CTPEMIJICSI TPYAOYCTPOUTHCS; HH OAWH W3 OOJBHBIX
YMCTBEHHOH OTCTAJIOCTBIO HE UMEI 3apETUCTPHUPOBAH-
Horo Opaka, feteit umenn 1%; y KaXIoro TpeTbero na-
IIMEHTa HAOJIONAJICS HHU3KHH YPOBEHb COLMAIBHBIX
KOHTaKTOB. OTH JaHHBIE HCIIONB3YIOTCA B HCCIIEH0BA-
HUH ITPY aHAJTU3€ BIMSHUS JUHAMHUKH 3200J1€Ba€MOCTH
YMCTBEHHOH OTCTAJIOCTBIO HAa Ka4E€CTBO KHU3HH.

6. B KaYeCTBEHHOM HCCIICIOBAHHH, MPOBEIACH-
HOoM B Poccnn B 2009 «KadecTBO KHU3HHM JIUIT C OTPAHHM-
YEHHBIMU BO3MOYKHOCTSIMU B YCIIOBUSIX MPOKUBAHUS B
uHTepHaTax», aBTopel A. Koc, I'. Kapmnosa, E. AnTo-
HOBA MPUXOJAT K BBIBONY, YTO MPOKUBAHUE B TCUXO-
HEBPOJIOTHYECKOM MHTEPHATE MPEMSITCTBYET COLUATH-
3allMM MAUEHTOB, UX KOHTAKTy C BHEUIHHUM MHPOM,
CHOCOOCTBYET WX H3OJISAIMHU; MAIUCHTHI WHTCPHATOB
MOTIAZAT0T B 3aBHCHUMOCTB OT YCIIYT COIHAJBbHOI MO-
MOIIIN, UCTIBITHIBAIOT TPYIHOCTH C TPYIOYCTPOHCTBOM;
Bce TH (PaKTOPHI CHIKAIOT Ka4ecTBO MX XI3HH. Ha oc-
HOBE 3THUX PE3yNbTATOB B HCCIICAOBAHUH AHAIM3HPY-
eTcs TMHAMHUKA TPOXKHUBAONINX B TICHXOHEBPOJIOTHYE-
CKHUX MEIMKO-COLIMATbHBIX YUPESKICHHUIX, KOJTHMYECTBA
CaMHX YUYPEIKICHUH U CBA3M 3TUX (PAKTOPOB C Kaue-
CTBOM >KH3HHU.

Pe3yabraTsl ucciaenoBanus. s BBIABICHUS
HAJIMYHS ¥ CTCTICHU B3aMMOCBSI3U MCHTAIBHBIX 3a00J1e-
BaHMI M KaY€CTBA KU3HU HaceJeHUs] He0OX0IMMO pac-
CMOTpEeTh 00IIre 3aKOHOMEPHOCTH BIUSHUS MEPBOTO
Ha BTOpOE, onucanHele BO3 u apyrumu uccrienosare-
JSIMH, ¥ IPUMEHHATH UX B UCCIIEIOBAaHUU cuTyanuu Ka-
3axcraHa. B cBOEM KOMIUIEKCHOM ILIaHE ACHCTBUM B
00JTacTH IMCUXUIECKOTO 310poBhs BO3 omucriBaeT He-
CKONIBKO c(ep KauecTBa JKU3HH, IOJBEPTracMbBIX BO3-
NENCTBUIO ITOKa3aTeled IICUXUYECKHX 3a00JIeBaHHI:
MPOJODKUTEIHLHOCTh JKU3HU, KOJIMYECTBO 3aBEPIIEH-
HBIX CYHIIMJIOB ¥ CYUIIUAIbHAS aKTUBHOCTh, MHBAJIHI-
HocTh (Bcemuphnas Opranmzanusi 31paBoOXpaHEHHS
[BO3], 2022). Taxxe B KOHTEKCTE BIMSHUS Ha Kade-
CTBO JKU3HU BaXHO PACCMOTPETh PacIpOCTPAaHEHHOCTD
m30()PEHUN U YMCTBEHHOW OTCTaJIOCTH, KOJIHYECTBO
MPOXKUBAIONINX B TCHXOHEBPOJIOTHYCCKUX YUPEIKIC-
HusX. OOBeIMHIM HEOOXOTUMBIC TaHHEIC B JHHAMUKE
B niepuof ¢ 2011 mo 2022 (Tabmuma 1, Tabnuma 2).
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PaccmoTpum auHAMUKY 32007€BaeMOCTH TICHXH-
YEeCKMMH PacCTpPOWCTBAMHU M PAaCCTPOMCTBAMU MOBEIe-
HUS, €XCroJHO (PUKCHPYEMYH B CTATHCTUYECKOM
coopurke M3 PK (MuHHCTEPCTBO 3/paBOOXpaHEHUS
Pecnyonuku Kazaxcran [M3 PK], 2013), (M3 PK,
2023). Caenyer OTMETUTB, UYTO B 3THX COOpPHHKAX OT-
JIeIbHOM TPYMION OMMCHIBAIOTCS TMCUXMYECKUE pac-
CTPOHCTBA M PacCTPOWCTBA MOBENEHUS, CBSI3aHHBIE C
yHoTpeOJIeHHEM TICHXOaKTHBHBIX BEIIECTB, OJHAKO B
paMKax MccIeJOBaHUS MBI pacCMaTPUBAEM BCE IICHXH-
YECKHE PacCTPONCTBA, a TOTOMY 3Ta IpyTIa BKIIFOYCHA
B 00mIyIo THAMUKY. B 1ienmom Habmromaercs ycroiuu-
BEI TpeHA Ha cHmkeHne ¢ 2011 roma, abcomroTHOE
cHmkenue nokazarens 2022 no cpaBuenuto ¢ 2011 co-
crapisier 288487 wenosek, unu 44% (Puc. 1). Oto
MOKHO OOBSICHUTH MOCTEIICHHBIM YBEIMYCHUEM IOy~
JSIPHOCTH 3JI0POBOTO 00pasa >KM3HH, 0COOCHHO Cpelu
MOJIOJIEKH, TIOBBIIICHUEM WH(POPMHUPOBAHHOCTH Hace-
JIEHUS O BpeJie aJKOToJisd U HApKOTUYECKUX BELIECTB, a
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TaKKe MOCTYNaTeIbHBIM YITydIlIeHHeM KaueCcTBa OKa3a-
HUS TICHXUATPUIECKON TTOMOIIH, B CBSI3U C YeM MCHb-
1ee KOJIMYECTBO MAIlMEeHTOB HYXIAeTCsl B TOBTOPHOM
obpamieanu. O0 3TOM rOBOPUT JIMHEHHBIN cnan 3a00-
nesaemoctu ITPCVYIIB; cnan 3a6oneBaemoctu I1P He
TaK JIMHEEH, YTO CBSI3aHO, BEPOSITHO, C SHJOTEHHBIMU
TICUXUYECKUMH PAcCTPONCTBAMHU, HE 3aBUCSIIUMU OT
BHEIIHUX (PakTopoB. ClenyeT OTMETHUTh, YTO B 000MX
MoKa3aTeasaX HaOIdaeTcs CIWHWYHBIA BCIUICCK B
2019: 0OBACHUTH €r0 MOKHO M3MEHEHUSIMH B 3aKOH O
ncuxuaTpudeckoi momont B 2018, mo3BonmBIIAMHU
0oJBIIeMy KOIMYIECTBY JIFOIeH 00paTUTHCS K TICHXHAT-
pam (ITpukaz Ne KP ICM-17, 2018). HeGomp1moii poct
mokasatens B 2021 u 2022 o0ycioBiieH, o BCei BUAH-
MocTtH, nocieactsusaMu nangemun COVID-19 u ncu-
XUYECKUMH 3a00JIEBaHUSIMHY, CBSI3AHHLIMH C TOH UH-
(bexiueit.
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Pucynox 1. JJunamuxa 3abonesaemocmu ncuxuyeckumy paccmpoucmeamu u pacCmpoiucmeamu no8eoe s, 6 m.
Y. CEA3AHHbIMU C ynompeobenuem ncUxoakmuenvix eewecms, 2011-2022 ze.

[Ipoananusupyem OJWH W3 OCHOBHBIX IOKa3are-
Jel, ONpeAersIoNIMX KauecTBO XHM3HM oOIiecTa, —
CPEZIHIOI 0XHMIAEMYIO ITPOIOJDKUTEIBHOCTD JKU3HH, C
pa3zbuBkoi mo nomy (Puc. 2): maHHbIe Mpea0CTaBICHBI
Bropo nanmonansHo# ctatuctuxku PK (bropo Harmwmo-
HabHOU cTaTucTUkH PecmyOmuku Kazaxcran [BHIL],
2023a). O6umii TpeH ] KaK y My»4YHH, TaK U y )KEHIIUH,
nosoxurebHbii: ¢ 2011 o 2022 HabroaeTcst yeToi-
quBBIH pocT (¢ 63 mo 70 mer y myxuwmH, ¢ 73 10 78 y
JKCHIMUH). OTO OOBSICHAETCS pPOCTOM (HDHHAHCOBOTO
651aroCOCTOSTHHSL HACENIEHHs CTPaHbl, POCTOM 0O0IIero
YPOBHS >KU3HHM, ITIOCTEIIEHHBIM yBEIMYEHHEM JI0CTYIIa
K MeaunuHcKoi momonty. Ilagenne B 2020 1 2021, BoI-
OuBaromeecs U3 00IIEro TPEHAA, CBA3aHO C ITaHICMUCH
COVID-19, 3aTpoHyBIIeil B OCHOBHOM TOXHJIBIX JIO-
Jlell 1 yBEIUUYUBIIEH MPEKIEBPEMEHHYIO CMEPTHOCTD;
CTOUT OTMETHTH, 4T0 B 2022, mo Mepe mpeomoIeHus
MOCJIE/ICTBUN MTAHAEMHH, KaK Y MYXKUYHUH, TaK U Y KEH-
IIMH TTOKa3aTeNN He TOJIBKO BEPHYJIHCH K POCTY, HO U
obornanu ypoeHb 2019. Paznaura mexny »KeHIUHAMA
¥ MY>KYMHaMH1 00yCJIOBJICHA KaK OMOJIOTMYECKUMH, TaK

Y COIMAILHBIMU (PaKTOPAMH: JKCHITMHBI MCHBIIIE TTOJI-
BEpIKEHBI BPEIHBIM MPUBEIYKAM, arle 00pamaroTcs 3a
MeauuuHCKoN momombto (Panzabekova, Digel, 2020).
CrnenyeT OTMETUTh, YTO Pa3HHUIIA MOCTETIEHHO COKpa-
maetcst: oT moutu 10 net B 2011 no 8 et B 2022.

HccnenoBanus MO3BOJISAIOT CAENATH BBIBOJ, YTO
yeMm OOJIbIIIE CPEIU HACCICHHS JIIOMCH, CTPaIaroliX
MICUXUYECKUMHU PACCTPOUCTBAMHU, — TeM HMXKe Oyjaer
MPOAOJDKUTEIBHOCTE JKU3HH B TakOM 0OIIecTBe
(Wahlbeck u ap., 2011), (BO3, 2022). [IpoBeném xop-
PeIMOHHBIN aHANK3 10 MaHHBEIM KazaxcraHa: Koad-
¢unment koppesun [Tupcona 3abonesaemoctu [1P u
oOmiell MPOJOIKUTEIBPHOCTH JKU3HH COCTAaBIISCT -
0,764; 3aboneBaemoctu [IP W TPOTOIKUTETHHOCTH
*Ku3HU My>xuuH -0,831; 3a6oneBaemoctn TP 1 mpogon-
JKUTENBHOCTH JKU3HHU KeHIIUH -0,657. DTO 03HayaeT,
YTO HAOJIOAETCs CHIIbHAs 0OpaTHasi KOPPESAIHs 1o-
Kazatenei, mpu dToMm 3aboneBaeMocTh I[IP Gombime
BIMSIET HA MPOJODKUTEIBHOCTD KU3HH MYKYHH, 4€M
JKEHIIUH: BCE 3TO MOJTBEPIKIAETCS NMEIOIIUMUCS HC-
clIeTOBaHUSIMHU U JaHHBEIMH BO3.
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Pucynok 2.
Jlunamuxa cpeoreti 0xcudaemoli nPOOOIHCUMETbHOCU HCUSHU € pa3duskotl no nony 8 2011-2022 ze.

PaccMoTpuM JWHAMHKY CMEPTHOCTH B PE3YJb-
tate cynuuaa Ha 100 teic. Hacenenus ¢ 2011 mo 2022
¢ pa3buBkoii o nosny (Puc. 3); nannsie ¢ 2011 mo 2019
npenoctasiensl BO3 (WHO, 1.1.), nannsie 2020, 2021
u 2022 npenocraneHsl KomureToMm 1o npaBoBoii cra-
TucTuke U crerydéram  ['enmpokypatypsl  PK
(Ranking.kz, 2023). Kak B 0011e#i, Tak ¥ B MYKCKOH U
skeHckor auHamuke no 2019 maOmromaeTcs JTMHEHHOE
ycTOWYMBOE CHUXeHHE, ogHako B 2020 u 2021 npowuc-
XOIUT pocT oTHOcuTenbHO 2019 Bo Beex rpynmax, B
2022 — mebompmoi criag otHocuTensHO 2021. AbGco-
moTtHoe cHmxkeHue 2022 otHocurenbHo 2011 cocras-
maeT: 9,9 yenosek Ha 100 THIC. Hacemenus win 34,5%
s obOmeit quHamuky, 18,6 yenosex wian 38,1% nis
My>xuuH, 2,1 yenoBeka unu 21% mns xenmun. Cre-
JIyeT OTMETUTh, YTO CHUKEHHUE UIET C YPE3BBIYANHO
BBICOKOTO YPOBHSI; Ipo0OJieMa CYUIIUIOB aKTyalbHa B
CTpaHe U MO Ceil IeHb U He UMEeEeT OJIHO3HAYHOTO 00b-
sicuenus u pemenusi. Cornmacio Komurery PK mo mpa-
BOBOM CTAaTHUCTHKE, HA TIOKa3aTeNb CynnuaoB B Kazax-
CTaHE BIHSCT OAMHOYECTBO M OTCYTCTBUE COIMAIBHOM
MOJICPKKA B KXKIOM WHAWBHIYAILHOM CIIy4ae U Ma-
TepHANbHBIC TPYIHOCTH, OETHOCTD, JOJTH U 0e3pabo-
tuna (Ranking. kz, 2023). BepositHO, 001muii TpeH Ha
CHIDKEHHE CBSI3aH C TIOCTEIICHHBIM POCTOM OJIaroco-
CTOSIHHSI HACEJIEHUS; OJTHAKO OJMHOYECTBO UHIUBUIY-
aJbHO U HE MOXET U3MEHSIThCS] Ha MakpoypoBHe. Pa-
3YMHO MPEINOI0KHUTh, YTO UMEHHO (HAKTOpP OJUHOYEC-
cTBa, a Taxke manaemuss COVID-19, cBsg3aHHbIe ¢ Heil
OTpaHUYCHUsSI U yXylIeHHe (HUHAHCOBOTO OJIaromnoJy-
4us, MOBBINICHHAS COIMAJIbHAS TPEBOKHOCTH Ha €&
(hoHE — SIBIAIOTCS MPUYHHAME pe3koro pocta B 2020
n 2021; nocTeneHHoe Npeo10JIEHUe MaHJeMUN U CBA-
3aHHBIX C HeW (PMHAHCOBBIX IPOOJIIEM MOXKET O0BsC-
HSTh CHIDKEHHE Bcex mnokasareneil B 2022 orHocu-
tenpHO 2021. BakHO OTMETHTH, YTO caMoOyOMiicTBa
HaMHOTO OOJIbIIIE PACTIPOCTPAHEHBI CPEeINd MY>KUHH,
4eM CpeIu >KCHIWH: TI0Ka3aTellb y MYXXYHH TMPEBBI-
[IaeT COOTBETCTBYIONIHNH Yy yeHIUH B 4,9 paza B 2011
roxy, B 3,8 pa3a B 2022. 310 MOXKeT OBITH 00YCIOBICHO
TEM, YTO MY>KYHMHBI Yallle UCIIBITHIBAIOT OJUHOYECTRBO,

M OKa3bIBACTCs MEHBIIIC CONMANEHOM TOAICPIKKH; BE-
posiTHO, GeTHOCTH M 6e3paboTHIIA JaIlle IPUBOJIAT K ca-
MoyOuiicTBaM My>kuuH, uyem >keHIMH (Rankingkz,
2023).

UccnenoBanusa mnonareepxaarot, uro jguna ¢ [IP
HOJIBEP)KEHbI CMEPTHOCTH OT CaMOyOuWiicTB Oouiblie,
yeM HaceneHue B 1iesioMm (BO3, 2022), a Hanuvue mncu-
XMYECKUX PACCTPOUCTB SBISCTCS OIHHM W3 Ba)KHEH-
mmx (QakTopoB cyunupanbHoW aktmBHOCTH (Park m
ap., 2018). KoaddummenT koppernsiun [Tupcona 3a60-
nesaemoctu [IP u o01meit cMEepTHOCTH OT CYHIIUIOB B
Kazaxcrane cocrasmster 0,942, 3aboieBaemoctd [1P u
MY’KCKOH cMepTHOCTH oT cynnuios 0,945, 3abonesae-
MmoctH 1P u sxeHcKol cMepTHOCTH OT cynuaoB 0,782.
DTO0 3HAYUT, YTO TUHAMUKA IICUXUYECKHX PACCTPONCTB
W AWHAMUKa cyuuaoB (oOmias u myxckas) B Kazax-
CTaHe CHJIBbHO KOPPENUPYIOT. 3HAYUTEIHLHO MEHBIIast
KOppesILMsL C KEHCKOM IUHAMMKOW CYULUIOB BEPO-
ATHO 00yCJIOBJIEHa MEHBIIIEH CYHUIMIAIFHON aKTUBHO-
CTBIO JKCHIIIH B [[EJIOM.

Hexotopeie uccriemoBareny TakxKe OTMEYAIOT,
YTO HU3Kas NPOAOKUTEIBHOCTD KU3HU Yy roaei ¢ [1P
B 3HAYHTENHEHOW Mepe OOYCIIOBIIEHA WMEHHO ITOBBI-
IIEHHOW CYMUUAATBHON aKTUBHOCTBIO y 3TUX JIOAEH
(Wahlbeck u mp., 2011), (Dembling u ap., 1999). B
9TOM CBSI3H BAJIHIHO UCCIIEIOBATH KOPPEIISIHIO MEXKIY
TOKA3aTEeNSIMA TIPOJODKUTENHHOCTH KU3HHU U CMEPT-
HocTH OT cynuunoB. Koapduument koppesnsiuuu [Tup-
COoHa OOIIeH MPOJOKUTSILHOCTH JKU3HU M OOIIeH
CMEPTHOCTH OT CyUIIUI0B cocTapisieT -0,811; mpomon-
JKUTEIHHOCTH KM3HH MY>KYHH U CMEPTHOCTH OT CYH-
uugoB MyxunH — -0,848; mnpoaoKUTENRHOCTH
>KU3HU JKEHIIMH U CMEPTHOCTH OT CYHMIIMJIOB >KEHIIMH
— -0,808. Bricokast koppemnsiius AByX 3TUX M0Ka3aTe-
JIeH TIPU OJTHOBPEMEHHO BBICOKOM KOPPEIAIIH 3a00I1e-
Baemoctd [IP ¢ o0onMu 3TUMH TOKA3aTeSIMH IO OT-
JIETBHOCTH Ta€T OCHOBaHHUE YTBEPKIaTh, uTo B Kazax-
CTaHe ecTh  u€TKas  3aBUCHUMOCTH MEXIY
3aboneBaeMocThio [1P, MpOAOIKUTENBHOCTHIO KU3HU
U CyMIIHJATBHON aKTUBHOCTBIO TPaKIaH.
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Pucynox 3. Quuamuxa cmepmuocmu 6 pezynomame cyuyuda Ha 100 moic. nacenenusi ¢ 2011-2022 ze.

PaccmoTpuM AMHAMUKY 3aperuCTpUpPOBAHHBIX B
Kazaxcrane naBasmnos ¢ 2011 mo 2022 (Puc. 4) Ha oc-
noee mannbix BHII (BHILI, 20236). Ms1 HaOmromaem
YCTOWYMBBIA POCT OT roja k roxy: B 2022 nokaszaTeib
Ha 148700 yenosek unu 26,4% Briie, uem B 2011, Ta-
KO# pOCT OOBSCHACTCS OOLINM CTapeHHEM HaCeICHUS
1 000CTpeHHEM XpOHUUYECKUX 3aboneBanuii (M3 PK,
2022); TakKe YMECTHO HPEATIONIOKUTh, YTO OOJbIIast
9acTh IPaXIaH CTPEMHUTCS K peTUCTPallui MHBATHIHO-
CTH IS TIOJYYEHHUS COIMAIBHBIX BBIIUIAT, MIPH 3TOM
CHATH CTaTyC WHBAIUIHOCTH UL TPaKIaH 3aTPyIHU-
TenbHO. CrielyeT OTMETUTh, YTO B TUHAMUKY BXOAST
WHBAJIUBI TI0 BCEM KJTaccaM 3a00JIeBaHHIA, B TOM YUCIIE
HE CBS3aHHBIM C IICUXHYECKUM 370POBBEM, UYTO CHHU-
JKaeT BaJIMIHOCTH UCCIICAOBAHIS OTHOCUTEIHLHO 3TOTO
MOKAa3aTeJs; 3TO CBS3aHO C OTCYTCTBUEM JIaHHBIX C pa3-
OWBKOH 1O MTpUYMHAM HHBaIHIHOCTH. COTIacHO JaH-
HeiM M3 PK, B cTpyKType 3aperucTpupoBaHHBIX HHBa-

0B B 2021 roxry 00ycnoBIeHBI ICUXHYECKUMU 3200-
neBaHusIMU 18%, unu 125428 uenosek, npu 372590 3a-
peructpupoBanHbix Jull ¢ [P 3a Tot ke rox (M3 PK,
2022). Ha 3TOM OCHOBaHHMH MOXHO CIENIaTh BBIBOJI,
4yTO OKoJIo TpeTu Ooneromux 1P B coBpemennom Ka-
3aXCTaHE UMEIOT CTaTyC MHBAJHIOB.

Bzaumocss3s [1P 1 HHBamuIHOCTH OMKMCaHA B HC-
cnemoBanusax M noknagax BO3 (betibamaesa, SIxuH,
2020), (BO3, 2022): Ha ’TOM OCHOBaHUU MOXXHO CJie-
JIaTh BBIBOJI, YTO B OOIIECTBE C BBICOKOM 3a00J1€BaeMO-
cteio [IP Oyzmer BeIcOKas mHBaTHIHOCTH. Koadduiu-
eHt koppessiiuu [Tupcona 3adonesaemoctu [P u ko-
JIMYeCTBA HWHBAIHAOB cocTtaBiiieT -0,927, To ecTh
BBISIBIISICTCS CUJIbHAS 0OpaTHAas KOPPEJSIHs, YTO HE
COOTBETCTBYET UCCIICAOBaHMUSM U JaHHBIM BO3 B 3TOM
OTHONIICHUU. YMECTHO MPEANONOKHUTh, YTO ITO CBS-
3aHO C OTCYTCTBHEM Pa3OMBKH JUHAMHKH HHBAJIHTHO-
CTH TI0 TIPUYUHAM.

750000
695131
700000 T
695253 696825
580025
650000 627163 662544
651924
637217
600000

550000 ce3paE

500000

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Pucynox 4. Jlunamuka sapecucmpuposantvlx ungaiuoog ¢ 2011-2022 ze.

PaccmoTtpum nuHaMHUKY 3a0011€BaeMOCTH IIH30-
(hpeHuel 1 mU30TUIIYECKUMH paccTpoiictBamu (Puc.
5), IPEIOCTABICHHYIO CTATUCTHYECKHUMH COOpPHUKAMH
M3 PK (M3 PK, 2013), (M3 PK, 2023). Jlunamuka He-
crabmipHa: B 2012 n 2013 npoucxoauT majgeHne OTHO-
curesibHO 2011; B 2014 ¢duxcupyercs pe3kuii poct ¢
MOCJIEIYIONINM CHHKCHHEM C HCKIIIOYCHHEM B BHJC
pocta B 2019. B 2022 roay nokasatens Beipoc Ha 5123
yenoeka min 13% 1o cpaBrenuro ¢ 2011. dakropsl,

BIUSIONIME HA pa3BUTHE MMHU30(QPEHUM, H3Y4YaIOTCS
JIaBHO; YCJIOBHO MX MOJKHO pa3llelUTh HA T'€HETUYe-
CKHE€ U colfdayibHble. K conManbHbIM OTHOCSTCS Oell-
HOCTB, Oe3paboTuia, moTpeOIeHNe aTKOToJIs M HAPKO-
THYECKHUX BelecTB. BeposTHO, BHe3amHsbI pocT B 2014
MOJXKHO OOBSICHATH COLUAIBHBIMU (DAaKTOPAMH, OIHAKO
TOXO0KEro pocTa He Habmronaercs HUu B quHamuke 1P,
HHU B oTAeiabHO B3gTol muHamuke [TPCVYIIB, — mo-
9TOMY MBI CKJIOHHBI TIOJIaraTh, 9TO 3TOT POCT CBSI3aH C
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TeHETHIECKUMH TPEIOCBUIKAMH, KOTOPBIE HEIb3sI pe-
TYJIMpOBATh WJIN N3MEPSTh Ha MakpoypoBHe. [locTyna-
TeapHOe cHkeHue ¢ 2014 cormacyercs ¢ 00ImuM TpeH-
noMm cHkenus I1P; okka3noHanbHbI#i Bemieck B 2019
HaOJroaeTcs He TOIBKO B TUHAMUKE MTHU30(QpEHIH, HO
u B nuHamuke [1P u otaensHo TTPCVYIIB. BepositHo,
Kak u ¢ [IP B riemom, 3TOT BHE3aIHEII pOCT 00YCIIOBIICH
HEKOTOPHIMU U3MEHEHUSIMH B TIPaBUIIaX OKa3aHMUs MICH-
XUATPUIECKOUN MOMOLIH.

3aboneBaeMoCTh MHM30(ppEHHE B KOHTEKCTE Ka-
YeCcTBa XKHU3HU BAXXHO HCCIIE0BATh, TAK Kak mu3odpe-
HHSI OTHOCHUTCS K OJTHMM M3 CaMbIX TSDKEIBIX TICHXUYe-
CKuX 3a00JIeBaHMIA: IMEHHO C Heil B OOJIBITHHCTBE CITy-
yaeB CBA3aHa MWHBanuau3amus Jroaed c [P
(beitbamaesa, AxunH, 2020) 1 ux mociexyromas HeTpy-
nocrnocooHocts (JKnanosa, 2013), mocneacTBreM Ko-
TOPOH SBISIETCS yIyIICHHAass YKOHOMHYECKAsl BBITO/A;
MMEHHO OOJIbHBIE MIM30(PEHHEH Yallle MOJBEpPIKEHBI
CHIDKEHHUIO NPOJOJDKUTEIILHOCTH JKM3HU BCJIEJCTBUE
6onesan (BO3, 2022); umenHO OONbHBIE IMH30(pe-
HHUEH 4acTO CTAHOBSTCS NnagueHTaMu IMICUXOHCBPOJIO-
THYECKUX YUPEXICHUI, KOTOpbIe TpeOYyIOT OTAEIBHOTO
¢unaHcupoBanusi rocyaapctBoM (JKmanosa, 2013).
Hexoropsle nccnenoBaTenn 0TMEYArOT, YTO Ka4eCTBO
JKU3HH OOJIbHBIX IMHU30(PEHUCH B CPSIAHEM HIDKE, YeM
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npu ApyTux 3aboneBanusx (Bobes u ap.,2007). B 2011
rogy OonbHble MmM30dpeHuei cocraBmsum 5,9% B
CTpyKType oOmieli 3abonmeBaemoctu IIP, B 2014 —
9,7%, B 2022 — 11,9%. PocT 3TOli 101K CBUACTEID-
CTByeT 00 yBEIMYCHHUH 3aTpaT Ha IICHXHATPHUIECCKYFO
TIOMOIIb ¥ OOLIHMH POCT TSHKECTH NMCUXMYECKUX 3a0071e-
BaHUI. DTH (DaKTOPHI HETaTUBHO BIISIFOT HAa KAYECTBO
YKM3HU HA MaKpOYpOBHE.

HccnenoBannsi MOKa3bIBAlOT MHPSAMYIO KOpPPETs-
o 3a0o0j1eBaeMOCTH IIU30(peHUell ¢ MHBAIWIHO-
ctpio (BO3, 2022), 06paTHy!0 — € MPOIOIKUTETHHO-
cThi0 sku3HU (Bobes u ap., 2007). KosddurmenT xop-
pemsiim [Tupcona 3abomeBaeMocT MH30(ppEeHNEH 1
KOJIMYECTBOM HMHBaIua0B cocrasiser 0,538; 3a001eBa-
eMOCTH MH30(ppeHUeH 1 00l TPOIOIDKUTEEHOCTH
*ku3Hu 0,654, TPOAOIKUTENBHOCTH JKU3HH MYKUUH
0,689, >xermu 0,585. CunpHOW KOppemsanuu He
HaOI0jaeTcst HU ¢ OJHUM M3 IOKa3aTeliei; Koppes-
LUsI C IPOJIOJDKUTENILHOCTBIO )KU3HH, COTJIACHO HCCIIe-
JOBaHUSM, JIOJDKHA OBITH OOpATHOM, a He mpsMoil. MBI
CKJIOHHBI T10JIaraTh, YTO 3TO CBSI3aHO C OTHOCHUTEIHHO
HEOOJIBIIAM KOJMYECTBOM OONBHBIX MIH30(peHHEH
(mexny 36629 u 47457), BcneACTBHE YETO MPOCIEIUTh
€ro BIMSHHE HA JIpyTHe MOKa3aTeldn Ha MakpOypOBHE
HIOYTH HEBO3MOIKHO.
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Pucynok 5. Junamuxa sabonresaemocmu wiusogppenueii 6 2011-2022 ze.

[Mpoananu3upyem JWHAMHUKY 3a00JI€Ba€MOCTH
YMCTBEHHOHU OTCTaNOCThIO (PHC. 6), TaK:KEe OMHCaHHYIO
B cTatucTudeckux cobopuukax M3 PK (M3 PK, 2013),
(M3 PK, 2023). MsI BHOUM pe3KOe MaJeHHe Iocie
2011, mpruém yposens 2011 Tak u He ObUT 3aHOBO J10-
CTHTHYT; HaOJromaeTcss OKKa3HMOHAIBHOE MaJeHUE B
2014, nebonpmmoif poct B 2021 1 2022 0THOCUTENIBHO
2020. ITokazarems 2022 Ha 17410 yenoBek i 18,9%
HIKe, 4yeM nokaszaTenb 201 1. YMCTBeHHas OTCTaNnoCTh
B OOJIBIIMHCTBE SBISIETCS BPOKAEHHBIM, T€HETHYECKH
nproOperéHHpM 3aboneBanneM (Poccuiickoe obmre-
CTBO rcuxuaTpos, 2019), mosToMy 00BsACHUTH €€ qUHA-
MUKy Ha MaKpOypOBHE 3aTpyIOHHUTENBHO. Tem He Me-
Hee, K COIMAIBHBIM (haKTopaM, pajuKaJbHO CHHU3HB-
muM  3aboneBaeMoctb B 2012 h  Jalee,
MPENON0KUTENLHO MOKHO OTHECTH pacTylllee Kaue-
CTBO OKa3aHHUS IIOMOIIH NIPU POJiaX, B pe3yIbTaTe Yero
JIETH POXKJAIOTCA MOIHOLEHHBIMM, M CHIKAIOIIYIOCS
pactpocTpaHEHHOCTHIO HApKOMaHWH, KypeHHs W II0o-
TpeOIICHNUS aJIKOToJIs )KEHIIIMHAMH BO BpeMs OepeMeH-
HOCTH (COTJIACYIOIIMHCS CO CHIDKAIOIIMMCS YPOBHEM
[MPCVYIIB). C uem cBs3an HeOonbioi poct B 2021 u

2022 — 0OBSICHUTB TPY/IHO; B3aUMOCBSI3b ATOTO POCTa
u naggemud COVID-19 Moxer ctaTh TEMOI OTHEIb-
HOI'0 HCCJICIOBaHU.

JuraMuky 3a00J€Ba€MOCTH YMCTBEHHOHM OTCTa-
JIOCTHI0 HEOOXOAMMO M3y4aTh MOTOMY, YTO OHA, KaK U
30 PEHNS, OTHOCUTCS K TSKETBIM MICUXUIESCKUAM 3a-
0oneBaHUAM, TOXKE MPUBOJMUT K WHBAIUIU3AIUU JTO-
Je C 3THM JHWArHO30M, WX HEpaOOTOCHOCOOHOCTH U
MoTepe BCIEICTBHUE 3TOTO TPYAOBBIX PECYPCOB, TaK KaK
JFOJIM C 3THM JTUArHO30M KakK MPaBHIIO HECHIOCOOHBI K
pabote BoobOme (PKnanosa, 2013); Bcé 3TO B COBOKYTI-
HOCTH MPUBOJUT K CHI)KEHHIO KauecTBa >ku3HU. Cre-
TIeHb BJIMSHUS 3200J1€BA€MOCTH YMCTBEHHON OTCTAJIO-
CTBIO Ha Ka4eCTBO XU3HU Ha MaKpOypOBHE ONpeeis-
eTCsl JIoJe 9Toro 3abojieBaHUS B OOIIEH CTPyKType
3abonesaemoctu [1P. B 2011 romy sTa mons cocras-
aset 13,9%, 8 2012 12%, B 2022 20,1%. D10 3Ha4HUT,
YTO, HECMOTPSI Ha CHH)KCHHE B a0COIIFOTHOM BBIpaXKe-
HUH, YBEJIUIUBACTCS MPOIICHT OOJIHHBIX C YMCTBEHHOU
OTCTaJIOCTBIO cpenu Beex moaen ¢ [P, uro ckasbiBa-
€TCsl Ha KaueCTBE YKU3HHU CKOpEee OTPUIIATEIHHO.
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Pucynox 6. Juuamuxa 3abonesaemocmu ymcmeennou omcmanocmoio 6 2011-2022 ze.

PaccmoTpuM AMHAMUKY MTPOKUBAIOLINX B IICHXO-
HEBPOJIOTHIECKUAX MEIUKO-COIHATBHBIX YUPEKICHUIX
M KOJHMYECTBO caMuX yupexneHuit (Puc. 7); maHnbIe
npenoctasnensl BHI (BHLI, 20238). Crenyer otme-
TUTb, YTO ATH IIOKA3aTEIIN 00BETNHEHEI C KOTUIESCTBOM
MPO’KUBAIOMIMX B JOMaX MPECTapeNbIX U JHI[ C HHBA-
JUAHOCTHIO, UYTO HE BIIOJHE OTBEUAET HCCIIEeIyeMOi
npobieMatuke. 3a uckiatoueHueM najaenus B 2016 u
2022 HaOIr01aeTCs YCTONYMBRIA POCT: MOXKHO MPEIIO-
JIO’)KUTH, YTO OH CBSI3aH C TE€M, YTO MHOTHE MAallUEHTHI
TICUXOHEBPOJOTHYECKUX OpPraHu3aIfil MPOXOAAT TaMm
JIeYeHNEe JUTUTENBHO, HHOTAA TOKU3HEHHO, a IMOTOMY
MOKa3aTelb 3a JBEHAINATh JIET OTHOCHUTEIFHO CTalu-
ner (Mexnay 17634 u 20733). AGCONIOTHOE CHUKCHUE
mokazarena 2022 k 2011 cocrtaBnser 324 denoBeka,
wn 1,8%. O6umit TpeH Ha POCT KOPPENIUPYET C pac-
TylIeld TMHAMUKON MHBAIMIHOCTH, OIIMCAaHHOMN paHee.
Peskoe magenue B 2022 MoOXeT ObITh KOCBEHHO CBS-
3aHO C BhIpociiei BeaencTeue mangemun COVID-19
CMEPTHOCTH TOXHIIBIX JIFOJIeH; Takke OH COOTBET-
CTByeT 00IIleMy TpEHAy Ha CHIDKEHHE 3a001€BaeMOCTH
I1P.

JluHamuiKa TAIMEeHTOB TMCUXOHEBPOJIOTHUYECKHIX
YUpEeKICHUH B KOHTEKCTE Ka4eCcTBa JKU3HU BayKHA, T0-
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TOMY YTO 3TOT KOHTHHTCHT OOJIFHBIX HAXOIHUTCS Ha MO-
CTOSTHHOM JICYCHUH U TIPO’KUBACT B YIPESKICHUH Ha T10-
crosiunoii ocuoBe ([Ipukaz Ne KP JICM-224, 2020):
9TO 00ycnaBImBaeT OoJiee BEICOKHA YPOBEHb (PHHAHCH-
pOBaHHS TOCYHAapCTBOM J3THUX yupexneHuii. Bbomee
TOT0, UCCIICIOBAHNUS TIOKA3BIBAIOT, YTO TPOKUBAIOIINE
B TAKUX YUPEIKACHUSIX U30JIMPOBAHBI OT OOIIECTBA, UX
colManu3alus u TpyAoycTpoiicTBo 3aTpyaHeHsl (Koc
u 11p., 2009); xauecTBO UX >KU3HU HMXKeE, 4eM Yy O0JIb-
HbeixX [IP, npokuBaromux B CBOMX CEMbSX WIH MPOXO-
JIIAX TporpaMMbl conuanu3anuu (Bobes u  np.,
2007). Oti pakTOpBI MO3BONIAIOT CHIENATh BBIBOI, UTO
00JBIIOe KOMMYECTBO TaKUX IMAIIEHTOB CHIDKAeT Ka-
YECTBO JKU3HM Ha MakpoypoBHe. B mepuon ¢ 2011 u
2022 moxa3aTemnu cTadmIbHO HU3KIe — Mexay 17 u 20
TBICTYaMHU (ake ¢ Y4ETOM TOTO, YTO B NHHAMHKY
BKITIOYCHBI TIPOKUBAIOIINE B JIOMax MPECTapeNbix U
JIMIA C MHBAUAHOCTHIO), TPOU30IILIO 3HAYMMOE CHU-
serne B 2022 roay; Ha OCHOBE 3TUX (PAKTOB U HA (pOHE
CHIDKaroIeics 3aboaeBaeMoct [1P Mbl CKIIOHHBI TO-

JlaraTtb, 4YTO AMHAMHKa Ka4dyCCTBa XU3HH, CBA3aHHAs C
MPOXKUBAKOIIUMHA B IICUXOHEBPOJIOTHICCKUX YUPCIKIC-
HUAX, IIOJIOXKUTCIIbHA.
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Pucynox 7.
Jlunamuxa nposicusaouux 6 NCUXOHEEPOIOSULECKUX MEOUKO-COYUanbHbIX yupescoenusx ¢ 2011-2022 ze.
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JlnHamuKa caMuX TICUXOHEBPOJIOTHUECKHUX yUpe-
JKICHHUIA B IIEJIOM COOTBETCTBYET KOJUYECTBY TPOKH-
Baronmx B HuX (Puc. 8): ¢ 2012 no 2021 HabnromaeTcs
POCT, MPEATNONOKUTETLHO OTBEUAIOUINI HA JUHAMUKY
crpoca, B 2022 roay Koian4ecTBo (GpyHKIMOHUPYIOLUIUX
yupexxaeHuil cuusunock. Ilokasarens 2022 roga Ha 8
yupexaenui, wim 9,2% Beime, uem B 2011, u Ha 9
yupexaenuii, wim 9,4% wnmwke, yem B 2021 (BHII,
2023r).
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Poct xonnuecTBa 3TUX yUpEKIECHUIN U COMTYTCTBY-
IolIee yBeNW4eHHE (PMHAHCHPOBAHMSA HX CBHUIETEIb-
CTBYET O MOTPEOHOCTH B HUX OOLIECTBA M, COOTBET-
CTBEHHO, O CHIKAIOIIEMCSI B 3TOH CBSI3M KauecTBe
KM3HU B 3TOM obmiectBe. [Tanenue B 2022 kak npoxu-
BAIOIINX, TAK U YUPEXIEHUH NaéT OCHOBaHUE AJIS MO-
JIO)KUTEIBHOTO MPOTHO32, COOTBETCTBYIOLIETO 0OIIEi
TEHJICHIIMH K CHIDKEHHMIO 3a00eBaemoctu [1P u moBeI-
LIEHHs Ka4eCTBa JKM3HU Ha MAaKPOYPOBHE BCIECICTBHE
3TOTO.
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Pucynok 8. JJunamuxa ncuxonespoiocutieckux meouko-coyuanvrulx yupescoenuu 6 2011-2022 ze.

Oocy:xnenue. CiieryeT OTMETUTh OTPaHUYCHHS U
HEJOCTaTKU HACTOSIIIETO HWCCIENOBaHUs, CBS3aHHbBIE
MPEUMYIIECTBEHHO C TEM, UTO OHO OMHUPAETCs Ha JIaH-
Hble 0(pUIHANBHOM cTaTHCTHKH. CTaTUCTUYECKHUH YU&ET
MICUXUYECKUX PACCTPOMCTB B IOJNHONH Mepe HE OTpa-
JKaeT peaNbHOW KapTHUHBI TICHXHYECKOTO 3I0POBBS
HACEJICHUS, TaK KaK PETUCTPUPYIOTCS TOIBKO TE TAIH-
€HTHI, KOTOpbIe 00OPATHIINCH 33 TICHXUATPHUECKON TI0-
MOIIBIO CAMOCTOSITEBHO (MITH OOpATHIINCh MX CEMBH);
B YCJIOBUSIX, KOT/Ia ICHXUYECKUE 3a00JICBaHUs CTUTMa-
TU3UPYIOTCS, MHOTHE CTPaJlalolue UMM TPpaKIaHe HE
penralTcs O0paTUThCS K TCUXUATpaM H, COOTBET-
CTBEHHO, HE YUUTHIBAIOTCS B cTaTUCTHKE. CTaTUCTHYe-
CKHH y4€T CMEPTHOCTHU B PE3yJbTAaTE CyULUJa TaKKeE
HECOBepIIeHEH, TaK Kak /i1 Ka3zaxcraHa, B CHITy KyJib-
TYPHBIX M PEIUTHO3HBIX OCOOCHHOCTEH, CYHIHIANb-
HOE MTOBEJICHUE CTUTMATH3HPOBAHO — B 3TOH CBSI3H HE-
KOTOpBIC CITydal YYUTHIBAIOTCS KaK HECYACTHEIC, a HE
camoyOwuiictBa. CiefyeT OTMETUTb, YTO JaHHBIE IT0 CY-
unuaam 3a 2011-2019 npenocrasnensr BO3, a 2020-
2022 — odunmansHOl cTatucTHkoi Kazaxcrana; oHu
MOTYT HE COOTBETCTBOBATH JAPYT APYTY B CHITy METOJI0-
JIOTHYECKOU pa3HHuIlbl. bosee Toro, opuinaisHbie qaH-
Heie 2020-2022 npuBeieHb! B a0COMIOTHBIX 3HAYCHUSX;
st pacuéra mokasareneil Ha 100 ThIC. HaceneHuUs
ObiTH ricionb3oBaHbl AaHHble BHI] o cpemneromoBoit
YHCIIEHHOCTH HaceneHus B 3tu roxasl (BHIL, 2023 1) u
YUCJICHHOCTH HACeJIEHUSI MY»X4HH 1 KESHILUH Ha KOHel]
kaxcoro roga (BHL, 2023e). OxHoli U3 TIaBHBIX MPO-
OIeM WcCIeIOBaHUs SBISIETCS OTCYTCTBUE Pa30OMBKH
JMAHHBIX 00 WHBaJMTHOCTH IO MPHYMHAM, — H3-32
3TOTO CBSI3H JJAHHOTO MOKAa3aTeysi C 3200JIeBacMOCTHIO
[P BrIsBICHO HE OBLTO. JJaHHBIC O YUCICHHOCTH MPO-
KHUBAIOIINX B TICHXOHEBPOJIIOTHYECKUX YUPEIKICHHUIX
00BEMHEHBI C IPOKUBAIOIIMMHE B IOMaX MPECTapesbix
Y TIPOXKUBAIONIIMHY B CHICIIMATU3MPOBAHHBIX YUpExKIe-

HUSX JIMI[AMHU C HHBAJIUTHOCTBIO, O/IHAKO B PaAMKaXx HC-
CJICIOBaHMs Ba)KHA UMEHHO TUHAMHKA 3TOTO IMOKa3a-
TeJsl, TOATOMY paccMaTpuBaTh €ro BallUIHO.

Heo0x0auMo MOHMMATh, 4TO HACTOSIIEE HCCIle-
JIOBaHHUE MMPOU3BOIUTCS HA MaKPOYPOBHE, TO €CTh pac-
cMaTpuBaeT OOIMIECTBO B IIEIOM U IPOHCXOMISIIINE B
HEM CIIO)KHBIC, KOMITICKCHBIC TPOILECCH W SBJICHU,
00yCIIOBJICHHBIE MHOKECTBOM ()aKTOPOB U MPHUUIUH, B
STOH CBSA3M JaHHBIC O KOPPEIMUHN TeX WM WHBIX T0-
KazaTreynel JEMOHCTPUPYIOT TOJBKO OOIIHe TCHICHIINN
U HanpasieHus. B Oyayiiem aktyanbHO OyaeT mpose-
PHUTh BAIWJHOCTH MOJYYEHHBIX PE3YJIbTaTOB C MOMO-
IIBI0 KaYeCTBEHHBIX MCCIIEJOBAaHUN W/UJIM HCCIeI0Ba-
HUH Ha MUKpPOYpOBHE. 3a4acTyl0 OTKJIOHSIOIIHECS OT
obmero Tpenaa mokazatenu 2020, 2021 u 2022 wmbl
ob6wsacHsm AevictBueM nanaemun COVID-19. B atoit
CBSI3U KpaliHe ePCIICKTUBHBIMH SIBIISTFOTCS HCCIICI0BA-
HUS O BIMSIHUAY MTAHIEMUH Ha TICHXIYECKOE 37I0POBBE U
MMOKa3aTell KavyecTBa XHM3HH KakK TI00ajJbHO, TaK U
koHKpeTHO B Kasaxcrane. Takxke ciemyeT OTMETHTS,
YTO HE TOJIFKO MCHTAJIbHBIC 3a00JICBaHUS BIHUAIOT Ha
Ka4eCTBO XXM3HHU, HO M Pa3JIMYHbIC aCIEKThl Ka4yecTBa
KM3HU — JIOXOJIbl HACEJICHUS], MPOAOJIKUTEIHLHOCTh
JKM3HHU, 00€CIIeYeHHOCTh MEIUIMHCKOW MOMOUIBI0 —
BJIMSIIOT HAa MICHUXMYECKOE 370pPOBbE HACENICHUS: MeXa-
HHU3MBI 3TOTO BIMSIHUSI B COBpeMeHHOM Kasaxcrane
emé He m3y4eHsl. [lockonbKy Hamle ucciaeoBaHue Co-
CPE/IOTOYEHO Ha COLMAIBLHON CTOpOHE NPOOIIEMBI,
BCTa€T HEOOXOAMMOCTb TaKXe HM3YYHUTh 3KOHOMHYE-
CKH€ TIOCIIe/ICTBHS IICUXUUECKHIX 3a00IeBaHN.

B menom momydeHHBIE pPE3yNBTATHl COOTBET-
CTBYIOT PACCMOTPEHHBIM HCCIIEI0BaHUAM; Clien(pHKa
BIMSHUS TICUXMYECKHX 3a00JIeBaHMH Ha KadyecTBO
JKI3HH UCCIIEI0OBAHA C Pa3HBIX CTOPOH.

3akirouenue. [lonyueHHbIe Pe3yJIbTATHl MOMKHO
0000MINTE CIIeTYIOIUM 00pa3oM:
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1. 3abosieBaeMOCTh TICHXHYECKUMH PacCTPOH-
ctBamu B Kazaxcrane B nepuos ¢ 2011 mo 2022 cuinpHO
KOpPENUPYET ¢ NPOJOIDKUTENLHOCTEIO XKHU3HU (00part-
Hasl KOppeJsslus) U CMEPTHOCTBIO OT CYUIIMJOB (TIpsi-
Masi KOppemsius); Ipyu 3TOM B U3YUYEHHBIN MEPHUOJ 3a-
6oneBaemocts IIP 1 cMEpTHOCTH OT CyHIIUOB CHIXKA-
IOTCS, TIPOJIOJDKUTEIILHOCTD JKU3HU — KaK Y MYKYHH,
TaKk ¥ y >KEHIIMH — pacTér. bonee Toro, BhIABIEHA
CHIIbHAs oOpaTHasi KOPPEeANus MPOJODKATEIEHOCTH
JKU3HU U CMEPTHOCTH OT CYHIIHIOB.

2. YucneHHOCTh OOJBHBIX MHU30(pPEHUECH U yM-
CTBEHHOM oTcTanocTeio B nepuoA ¢ 2011 no 2022 cuu-
JKaeTcss B aOCONIOTHOM BBIPaKEHHUH, OTHAKO pacTET
JI0JIs 9THX 3a00JIeBaHUI B 001l CTPYKType 3a00ieBa-
emoctu I1P.

3. BcnenctBue HEOOIBIIONO B paMKax 00IecTBa
yucsia OOJIBHBIX MIM30(PEHNEH CHIILHOM CBSI3H 3TOTO
HoKa3aresis ¢ NMPOJODKUTEIBHOCTBIO XKU3HU U MHBa-
JIMJHOCTBIO BBISIBIICHO HE OBLIO.

4. YucreHHOCTh MPOKUBAIOMIUX B IICHXOHEBPO-
JIOTHYECKUX YUPEKACHHUSIX M KOJIMYECTBO CAMUX YIpe-
)kaenuit B nepuog ¢ 2011 mo 2021 pactér, oaHako
TEMIBl POCTA CIHIIKOM HH3KH, YTOOBI IMPOCICAUTH
BIHMSHHE 3TOTO (hakTopa Ha MakpoypoBHe. [lageHue
obonx mokazateneii B 2022 motpelyeT madpbHEUIIHX
UCCJICIOBAaHUM.

5. TlpsimMoii koppemsinuu Mexay 3a0ojeBaeMo-
cthi0 [IP 1 MHBAIMTHOCTHIO BBISIBUTH HE YAAJIOCh: KO-
JIMYECTBO HHBAIKAOB B niepuof ¢ 2011 mo 2022 pactér.

Takum 00pa3om, MBI JOCTHUIIIM LEH HALIETO KC-
CIICZIOBAaHUS, BBIIBUB TJIABHBIC IMOKA3aTENN KadecTBa
JKU3HH, TOABEP)KCHHBIC BIUSIHHUIO MCHTAIBHBIX 3200-
JeBaHUH B COBpeMeHHOM KazaxcraHe: MpogonKUTeb-
HOCTB KH3HH ¥ CMEPTHOCTB OT CyHIIua0B. I1pu cocras-
JICHUW 3IPAaBOOXPAHHUTEIBHBIX M COIMANBHBIX TIPO-
rpaMM  OTHOCHUTENIBHO IICHXHYECKOTO  3IO0POBBS
HaceJIeHHs: Mbl PEKOMEHI0Bal Obl 00paTHTh 0c000e
BHHUMAaHHE Ha J[Ba 3TUX IOKa3aTels, a Talkke Ha poCT
JIOJN TSDKENBIX 3a00NIeBaHUN — HIM30(PEHUU U yM-
CTBEHHOM OTCTAJIOCTH — B 0OIIeH CTpyKType 3aboie-
BaemMocTH. Pa3BuTHE CHUCTEMBI NICUXUATPUUECKOU MO-
MOIITY TOMO>KET MPOJIUTD XKU3Hb I'PakIaH, COKPATUTh
WX CKJIOHHOCTh K camMOyOmWiicTBaMm, a TaKKe CHH3UTHh
KOJIMYECTBO HYKIAMOIIUXCS B TOCTOSHHOM HaOJ o Ie-
HUHM B IICHXOHEBPOJOTHYECCKHUX YUpPSKICHHUAX. B Ie-
JIOM JMHAMUKA KauecTBa KU3HH, CBA3aHHOTO C IICHXH-
YECKHM 310pOBBEM, B COBpeMeHHOM KasaxcraHe moso-
JKUTEJbHA.

[TepcrieKTUBHBIMU HamNpaBIEHUSIMH JaIbHEHTIINX
HCCIIEIOBAaHUH B 3TOW 00JacCTH SABISIOTCS BIHSHUE
naagemun COVID-19 Ha ncuxuueckoe 310pOBbe U Ka-
YEeCTBO JKM3HHU OOIIECTBA, a TAaKXKE B3aMMOCBS3b MEH-
TaJNbHBIX 3200JIeBaHUN ¢ SIKOHOMHUYECKAM OJ1aromnoiy-
YHEM CTpPaHbI.
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In the article, a concept and architecture of a perspective military Command and Control (C2) system are
proposed. Some effective algorithms and technologies for C2 systems security assuring based on cryptography
there were described. The new method of the military command and control systems security ensuring efficiency
assessment is described, based on using Petri Nets applications and a set of parameters such as the Reliability of
Service, Defense Factor, Risk Factor, Modified Risk assessment, and the cost-effectiveness. An analytical com-
parison of the proposed parameters of the C2systems security assessment based on the suggested technologies and

the results of their simulation are presented.
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1. INTRODUCTION

Future military Command and Control (C2) sys-
tems must be designed able to adapt to a broad range of
crisis and conflict situations, operate with various ac-
tors in different configurations across a full spectrum
approach, and remain effective under a variety of
stresses. Also, the modern C2 systems are destined to
strengthen the joint force’s capacity to conduct Multi-
Domain Operations across the land, sea, air, space, and
cyber domains.

In the article, a concept and architecture of a per-
spective C2 system are proposed, which includes the
National, Strategic, Operational, and Tactical levels
connected via a communications network to link the
military headquarters across all levels of command, to
provide for timely transmission of orders and directives
from higher headquarters to all subordinate forces, to
monitor and control the authorized militaryoperations
(section 2).

Taking into account that such kind of C2 systems
has to be very robust to cyber-attacks, some effective
algorithms and technologies were described for secu-
rity assurance based on cryptography, proposed by the
authors (section 3).

Another very important problem in the design and
applications of the military C2 consists in the evalua-
tion of the security level efficiency. In section 4 the new
method is described, based on using Petri Nets applica-
tions and a set of parameters such as the Reliability of
Service, Defense Factor, Risk Factor, Modified Risk
assessment, and cost-effectiveness.

An analytical comparison of the proposed param-
eters of the C2systems security assessment based on the
suggested technologies and the results of their simula-
tion was made in section 5.

2. MODERN MILITARY COMMAND AND
CONTROL SYSTEMS

The modern military Command and Control (C2)
systems must be designed able to adapt to a broad range
of crisis and conflict situations, operating with various
actors in different configurations across a full spectrum

approach and remain effective under a variety of con-
ditions.

Based on the analysis of the tendencies and ap-
proaches in the development of the military C2 systems
[1-16] we propose a concept of a perspective architec-
ture that includes the National, Strategic, Operational,
and Tactical levels in one network.

The national level will be represented by the Chief
of the General Staff, operating under the authorityand
direction of the National Command Authority, the Stra-
tegic level is represented by Commanders of the
Forces, Operational level is represented by the Com-
mander of an appropriate Strategic Command, and Tac-
tical level is represented by Commanders of Army
Corps, etc.

A responsive and secure communications network
will be used to link the military headquarters across all
levels of command, to provide for the timely transmis-
sion of orders and directives from higher headquarters
to all subordinate forces, and the timely receipt of re-
ports, from all subordinate headquarters of the consti-
tuted military force structure, to monitor and control the
authorized militaryoperations.

The architecture is based on using different kinds
of network equipment such as servers, switches, com-
puters, etc. (Figure 1). The heart of the C2 systems is a
common data network consisting of assets that enable a
variety of cross-domain capabilities and devices to be
seamlessly plugged in to accelerate the military's oper-
ational tempo at a rate that enemy forces cannot keep
up with.

The networked capacity reduces the amount of
time it takes for friendly forces to receive, fuse, and act
upon a wide range of data and information from differ-
ent battle domains. This involves upgrading datalinks
and some space-based technologies, as well as linking
sensors from several stealth platforms and drones, inte-
grating advanced sensors and software into existing
battle management command and control platforms,
using the Internet Protocol, a service-oriented architec-
ture, and developing capabilities of the Global Infor-
mation Grid.
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Figure 1. Network equipment used in the C2 systems

3. ALGORITHMS AND TECHNOLOGIES TO

ENSURE THE SECURITY PROTECTION OF
THE COMMAND AND CONTROL SYSTEMS

One of the very important requirements of the mil-
itary C2 systems is to ensure a high level of security
protection. By authors, there were proposed some ef-
fective algorithms and technologies for systems secu-
rity assuring based on cryptography [17-19].

The algorithms suite consisted of the Hydra frame-
work mainly and integrated within it, the secured chan-
nel of VPN algorithm, Cryptography of Double RSA
algorithm, and Distributed ledger concept of Block-
chain algorithm [17]. These algorithms work together
and interact to form the hydra-like behavior of the
framework to assure the security of the SDN structure
meaning that Hydra itself is not as much as an algo-
rithm as it is a combination of solutions and could con-
tain some techniques as well, like the counter measure-
ments proposed to deal with DoS/DDoS attackers by
counter-attacking the attacker or attackers with botnets
to control their computer/computers.

Based on the proposed algorithms, there were
elaborated serial, parallel, and hybrid SDN controllers'
topologies to increase the security level of network ar-
chitectures, which permit the creation of a topology of
SDN that contains more than one controller [18, 19].

4. THE MILITARY COMMAND AND

CONTROL SYSTEMS SECURITY ENSURES
EFFICIENCY IN ASSESSING

To evaluate the security level efficiency of the C2
systems we propose a new method based on using Petri
Nets applications and a set of parameters which are the
Reliability of Service (RoS), Defense Factor (DF), Risk
Factor (RF), Modified Risk assessment (RM) and the
cost-effectiveness.

Following the proposed method, at the first stage
for the topology of C2 systems which are using SDN
controllers, a Petri Nets model is elaborated.

In the next stage, the simulation of the elaborated
model is performed using the Generalized Stochastic
Petri Nets (GSPN) module which is a 6-tuple (P, T, F,
W, Mo, L) module where, P={P1, P2... Pn} is a finite set
of places n > 0, and obtaining the numerical data re-
garding the places and tokens.

In the third stage, to obtain data from the simula-
tion we propose to apply a set of parameters, to evaluate
the security level of computer networks.

Reliability of Service (RoS).

This parameter describes the performance reliabil-
ity in data protection. RoS parameter could be close to
the Quality of Service (QoS) parameter which is the
definition of the performance of any system’s or de-
vice’s service, like a computer network or cloud com-
puting, etc. The SDN has many positive features, which
have gotten the attention of researchers to improve the
QoS parameter provisioning of today's various network
applications [20]. But, RoS parameter is a little bit dif-
ferent and of more detailed specification tailored for the
needs of SDN. We propose to measure the RoS param-
eter as follows:

RoS= 1-TANT/TANTo, 1)

where TANT is the Total Average Number (distri-
bution intensity) of Tokens of the proposed topologies,
which is the summation of all averages after dividing
them by the count of these averages, and that could
mean how many tokens per server and shows how weak
or the risk occurrence level. The TANTo is the Total
Average Number of Tokens of ordinary topology.

Defense Factor (DF).

This parameter is used to determine the strength
and security feasibility of the network architecture
against DoS/DDoS attacks. In terms of Petri Nets, the
requests will be represented by how many tokens are
there in specific places which in turn represent specific
nodes in the software-defined network and those spe-
cific nodes of interest are the SDN controllers. In the
equation (2, 4) places representing the SDN controllers
are denoted as K, where K € P, and P is the whole group
of places in the Petri Nets (PN) model, which in turn is
a tuple of 5 objects, PN = {P, T, I, O, Mg}, where P is
the finite set of places, T is a finite set of transitions, |
is the input function, O for output function and Mo is
the initial marking.

K=Y="Ki, Ki€ {1-n} (2)
Z=Y'="7i, Zi€ {0 - 0} (3)
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The parameter DF depends mainly on the assess-
ment of the strength of software-defined network con-
trollers based on their emptiness and that means their
readiness and availability to deter any kind of
DoS/DDosS attack. Therefore, it is logical to say that the
more controllers we have the better the network's capa-
bility it is to deter those attacks. That means the more
controllers the better and the higher DF value is and that
explains why the DF equation has the places that repre-
sent the controllers in the numerator position because
the amount of controllers is proportional to the value of
the DF.

While on the other hand, we can see that the more
tokens that represent the requests, the weaker the net-
work gets and that means the less DF value we will get.

So, the DF value and the number of tokens or re-
quests are inversely proportional and that's why they
should be put in the denominator position. In addition,
it is mentioned worthy that if we reversed the DF then,
meaning if we divided the tokens/requests by the
places/controllers then we'll get how many requests per
server meaning; it will divide them equally and that
could be unrealistic because based on the types of reac-
tions between the controllers in every topology; a con-
troller could be dealing with more requests while the
other is just waiting as a backup controller.

Risk Factor (RF).

This parameter is used to show the weakness level
of the network environment. The values of the Total
Average Number of Tokens (TANT) can be described
as the Risk Factor. Since we need to find the strength
and defense ability of the network controllers to deter
the DoS/DDoS attacks and the more tokens/ requests
we have, the more occupied the controllers will be and
the weaker they will be and this way we will not get
defense ability or reliability level of the network but ra-
ther the weakness point.

So, we propose also the RF parameter to evaluate
the efficiency of the elaborated topologies. The Param-
eter can be estimated as:

RF=1/DF, (5)

where DF is the Defense Factor value of the meas-
ured topology. The parameter RF will still be the oppo-
site of what we need to figure out, which is the TANT
also.

Modified security Risk assessment (RM).

This parameter is used to assess the security level
of networks based on the modified law of security risk
assessment. We can apply the security risk assessment
law [21] to evaluate the protection level of the net-
works, which states:

R=Po*V, (6)

where R is the security risk assessment that quan-
tifies and shows the possibility of a threat acting upon
a vulnerability successfully and the severity of the re-
sults of that attack, Po represents the initial probability

or likelihood of the vulnerability occurrence and V rep-
resents the value or cost of the asset.

Using the formula (6) we can estimate how much
our proposed framework will reduce the security risk of
a network, hence assuring its security. Since a server is
the most important part and has the highest value node
in the network environment, in which we will install
our controller software, then we can say it has the high-
est asset value or impact. The servers have the value
V=100 as an asset impact because it is the value of the
server's impact on the secure socket layer (SSL) which
is the same layer that the OpenFlow protocol works
through.

The probability of vulnerability Po=0.025 which is
measured based on the lost orders due to the server de-
nial of service attack. We can gain a new value of prob-
ability Pn, which will be affected by the DF mathemat-
ically as shown:

Ph=Po/DF (7

The higher the Defense Factor the better which is
the opposite of the probability of vulnerability, that
means that they should be inversely proportional math-
ematically as they’re logically and that’s why they’re
positioned this way in the formula of finding the new
likelihood or probability of vulnerability.

It is possible to estimate that our framework and
the formula derived from its modeling, will reduce the
likelihood of attacks occurrence (like DoS/DDoS at-
tacks) and for that, we propose a modified version of
the Security Risk Assessment parameter:

RM=P,*V (8)

The usage circumstances of these parameters dif-
fer from each other. When it is needed to measure the
data protection performance, then it is possible to apply
the RoS parameter. When there’s a need to determine
the defense ability and the network’s strength against
DoS/DDosS attacks, then it is possible to depend on the
DF parameter.

While if there was a need to reverse the situation
out of the weakness of the network, then it is possible
to reverse the parameter and use the RF which is in-
versely proportional to DF. In case there was a need to
measure the SDN environment weakness based on the
computer networks law, then it is possible to modify it
to be used based on the proposed SDN environments
and their Petri Nets modeling and in this case, the RM
parameter can be used.

Cost effect parameter.

To evaluate the influence of the costs of using the
proposed SDN controller topologies for security assur-
ance, we used the data regarding the prices of the basic
network devices such as switches, computers, and con-
trollers [22, 23].

For the structures of different topologies - Serial,
Parallel, Hybrid, and Ordinary, let to estimate the cost
of the topologies, taking into account as an example
that Ordinary topology will include 1 controller, 3
switches, and 6 computers, both the Serial and Parallel
topologies will have 3 controllers, 3 switches and 6
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computers and the Hybrid topology will contain 6 con-
trollers, 3 switches and 6 computers.

In this case, the total cost (TC) of the Ordinary net-
work topology can be estimated as:

TCo= CC+3SC+6NC 9)

Where, CC, SC, and NC are the costs of the con-
troller, switch, and network computer respectively. The
total cost of the Serial and Parallel topologies will be as
follows:

TCsp=3CC+3SC+6NC (10)

And the total cost of the Hybrid topology will be:
TCH=6CC+3SC+6NC (12)

Let’s establish the relations between the costs of
the controller, switch, and computer as follows:

CC=aSC=bNC, (12)

where  parameters and

b:{bmin+bma><}-

a={a max}s

min~a

If we apply those values in the equations (9)~(11)
then, the costs of the topologies could be described as:

TCo=CC+3SC+6NC=CC(1+3/a+6/b) (13)
TCsp=3CC+3SC +6NC=3CC(1+1/a+2/b) (14)
TCH=6CC+3SC+6NC=CC(6+3/a+6/b)  (15)

In summary, the effectiveness of cost difference in
using the proposed topologies can be shown by the fol-
lowing formulas:

Y1=TCsp/TCo=3(2a+h+ab)/(6a+3b+ab)  (16)
Y2 =TCu/TCo=3(2a+b+2ab)/(6a+3b+ab)  (17)
Y3=TCn/TCsp=(2a+h+2ab)/(2a+b+ab)  (18)

In the last stage of the proposed method comes the
analysis and interpretation of the obtained results.

5. ANALYSIS OF THE SECURITY

ASSESSMENT PARAMETERS

An analytical comparison of the proposed param-
eters for the C2 systems security assessment based on
the suggested technologies and the results of their sim-
ulation was made. The data are presented in Table 1 and
Figure 2.

From these data, it is possible to infer that the Par-
allel topology is the best one from the point of view of
all security estimation parameters, after that comes to
the Serial topology and the Hybrid topology is the last
one.

Table 1.
The values of RoS, DF, RF, RM, and cost for the proposed topologies
No. Topology RoS DF RF RM Y
1 Serial Topology 0.94 8.23 0.12 0.3 Y1=1.63
2 Parallel Topology 1.0 o0 0 0 Y1=163
3 Hybrid Topology 0.78 2.21 0.45 1.1 Y2=2.27
4 Ordinary Topology 0.50 2.0 5.0
x 8.2 z;
Z
( 2
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Figure 2. The values of RoS, DF, RF, RM, and cost for the proposed topologies

The usage circumstances of these parameters dif-
fer from each other. When it is needed to measure the
data protection performance then, it is reasonable to ap-
ply the RoS parameter, and it is possible to say that the
best topology of all the proposed topologies in terms of
RoS, is the parallel topology.

When there’s a need to determine the defense abil-
ity and the network’s strength against DoS/DDoS at-
tacks then, it is possible to depend on the DF parameter.
The parallel topology has a very high value close to o.

While if there was a need to reverse the situation
and figure out the weakness of the network then, it is
possible to reverse the parameter and use the RF which
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is inversely proportional to DF. It is possible to con-
clude that the parallel topology is 0 since it is nearly
optimal and that means this structure has low risk.

After modifying the risk assessment law by incor-
porating the effect of the Defense Factor in its equation
to create a new parameter called the Modified Risk pa-
rameter, the research shows that the parallel topology
has a value of 0 as well hence, it is the best topology of
all the suggested topologies.

When there's a need to see the cost-effectiveness
of using the proposed topologies to assure the security
of SDN paradigm as compared to the already-existing
single-controller Ordinary topology; then it is possible
to check the cost parameter which shows that based on
our research and the specific prices' data gathered. Us-
ing Serial and Parallel topologies prices could be in-
creased by a maximum of 1.63 times as compared to
the usage of the Ordinary topology. While using the
Hybrid topology could increase the expenses by 2.27
times more than the expenses for the Ordinary topol-
ogy.

6. CONCLUSIONS

A concept and architecture of a perspective mili-
tary Command and Control (C2) system, which in-
cludes the National, Strategic, Operational, and Tacti-
cal levels connected via a communications network to
link the military headquarters across all levels of com-
mand, to provide for the timely transmission of orders
and directives from higher headquarters to all subordi-
nate forces, to monitor and control the authorized mili-
taryoperations, there are proposed.

Some effective algorithms and technologies for
security assuring of the C2 systems, based on cryptog-
raphy there were presented.

The new method of the C2 systems security level
efficiency evaluation is described, based on using Petri
Nets applications and a set of parameters such as the
Reliability of Service (RoS), Defense Factor (DF), Risk
Factor (RF), Modified Risk assessment (RM) and the
cost-effectiveness.

An analytical comparison of the proposed param-
eters of the C2systems security assessment based on the
suggested topologies and the results of their simulation
was made. We can notice that the best topology of all
the described topologies will be the Parallel topology.
It was established that the best DF value is for the Par-
allel topology as compared to the other proposed topol-
ogies and as compared to the existing Ordinary topol-
ogy.

It was determined that it is possible to infer that
the highest Risk Factor value is for the single-controller
Ordinary topology which means that it is the weakest
of all topologies. While the lowest probability value is
for the Parallel topology which means that it is the best
of all proposed topologies since it has the least value of
vulnerability probability.

Regarding the Modified Risk parameter, the re-
search shows that the parallel topology is the best one
of all the suggested topologies.

It was concluded that the Serial and Parallel topol-
ogies would have more cost in establishing as com-
pared to the Ordinary topology by 1.63 times and the

Hybrid topology’s cost increases by 2.27 times as com-
pared to the Ordinary topology.

The novelty of these proposed parameters stems
from their basis, which is the modeling of the suggested
SDN topologies using Petri Nets system to simulate
their behavior and acquire numerical results from that.
Based on these numerical results, those parameters
were provided.
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The work presents chronologically the pioneering inventions of young inventors who determined the devel-
opment of television. By analysing the patents from the field of television, we found a number four young inventors
who were the authors of some inventions which can be considered as pioneering inventions. Brief information
concerning inventors’ biographies, together with examples of the assigned patents is presented. The following
systems have been analysed: mechanic image capture - the Nipkow disk, image dissector tube, wireless image
transmission, autofocus system and plasma display. All these had young inventors as authors.

Keywords: mechanic television, image dissector, electronic television, image autofocus, plasma display.

Motto:

1. One day, Madalina askes: ...how do the
thoughts occur to us?

Looking through the steam of his coffee cup, the
teacher remained quiet ... he was thinking ... not even
he could remember whence has that thought occurred
to him ... was it while gazing the clouds?

2. The images are similar to reality but not identi-
cal to it.

Introduction

A pioneer patent discloses an invention that cre-
ates a new technical field or new technical direction in
an existing field.

The Convention of Paris establishes the conditions
and effects of claiming a priority with respect to one or
more claims filed in or for any state part of the Conven-
tion of Paris (1883) or for any state member or the
World Trade Organization (1995).

Even if complex, the inventing process can be re-
duced to two stages: the first phase concerns the con-
ception of the invention, and the second one the reduc-
tion of the invention to practice, by filling a patent ap-
plication. An interesting and, in most cases
misunderstood fact: what exactly has stimulated the im-
agination of some young people without profound stud-
ies to imagine or to find basic technical solutions in
such a vast field as that of communications through im-
ages transmissions? By analysing the beginnings of the
research concerning the television systems in patent
collections, have been found some young researchers
from USA and Europe who had really inventive quali-
ties and filed at national patent offices some technical
ideas and solutions which have been fundamental for
science development.

The age of these young inventors ranged between
17 and 23 years. They had finished studies correspond-
ing to college, and some of them were students in the
first years of some faculties. All of them had knowledge
acquired due to the contact with different publications
which presented scientific and technical news from Eu-
rope and USA. They also have the support of their fam-
ilies which had implanted them the love for science and
knowledge. Of course, they had also to face the re-
sistance of specialists surprised to find themselves in
the situation to learn and accept new really innovative
technical solutions. They had strong characters, were

autodidact, endowed with imagination and the desire to
learn more than schools had offered them.

These pioneering inventions appeared in many
other fields of science and technique have anticipated
and, for some of them, preceded the future field in
which both inventors and interested people will be
working. For the inventors, these will be “magnum
opus” no matter if they changed or not the world or the
field in which they activated.

Some of inventions were so new, that they have
only been applied after tens of years. We can remember
here the “Nipkow disk” applied after 40 years in Eng-
land, Wolfke “wireless telescope”, appeared practically
at the same time with the first telegraphic signal trans-
mitted by Marconi though ether, the “Videocaptor de-
vices with Autofocus” appeared in the epoch of TV
cameras which used vacuum electronics, “Plasma TV
display” also appeared in the epoch of kinescope tubes,
the first application appearing after only five years, in
1972 at Mitsubishi and Hitachi.

It is worth noticing the continuous diminution of
the duration between invention filing and its industrial
application. An exception to these examples is the “dis-
sector”” of Farnsworth, an inventor who had the capac-
ity to develop his invention in a pragmatic medium,
with an active competition and during an epoch ade-
quate both in terms of technology, and in terms of elec-
tronic physics discoveries.

The consecrated term of “felevision” appears in
1900, being proposed by a physicist, Professor Con-
stantin Dmitrievici Perskyi at the ”Congres Interna-
tional d'Electricite” (“International Congress of Elec-
tricity”) held in Paris during the period 18- 25" of Au-
gust 1900, within the “Exposition universelle
internationale de 1900”. In this work we shall direct
our attention toward some of these young inventors
who went beyond their contemporaries with their in-
ventions. Until the year 1900, the technical terminology
used for the device which permitted image transmission
was the “Electric telescope .

e 1884 - Paul Julius Gottlieb Nipkow, (23
years), Elektrisches Teleskop, DE30105 (C), priority
date: 1884— 01 — 06.

e 1898 - Mieczystaw Wolfke, (17 years), Ilpu-
bopa 01 NeKMPUYECcKol nepeoaiu u300pajicenuil
be3v nocpeocmsa nposodosw, Patent rosyjski nr. 4498,
1898-12-24.
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e 1927 - Philo Taylor Farnsworth, (21 years),
Television System, Patent US1,773,980, Image
Disector, Electronic Television.

e 1965 — Octavian loan Baltag, (19 years), pa-
tent RO 44277, 1965-06—7, Auto Focus TV Camera;
patent RO 50108, 1967-08-17, TV Plasma Display.

1. Paul lulius Gottlieb Nipkow (22" of Aug
1860 — 24" of Aug 1940)

Paul lulius Gottlieb Nipkow was born in Lauen-
burg (Lebork), Pomerania, as son of Friedrich Wilhelm
of casubian origin, a master baker and prime councillor
of the city {1}.

There are only few information concerning Nip-
kow’s life, because no detailed biography was pub-
lished, the only information coming from the volume of
100 pages, by Claus Dietrich Scmitt from Stralsund,
Germany, an enterpriser born in Lebork, at the anniver-
sary of 100 years from Paul Nipkow’s birthday. The
first information was given by inventor’s descendants.

After Nipkow decease, his daughter Emma gathered in
some suitcases all the documents, notes and corre-
spondences remained from her father. Many years later,
Klaus Nipkow, inventor’s nephew allowed her to study
them. From the gathered information, he managed to
write about the family in which the inventor of Nipkow
disk was born. Scmitt stated that Paul Nipkow was a
modest, diligent man, endowed with a remarkable im-
agination, who left behind him 32 inventions [2].

In 1880 we find him as a pupil of the secondary
school from Neustadt (Wejherowo). In 1882 being a
student at the Friedrich Wilhelm University from Ber-
lin, he attended the courses of physiologic optics with
Hermann von Helmholtz and of electric engineering
with Adolf Slaby, one of the T.S.F. pioneers of the
Technical Institute of Charlottenburg. He studied the
telecommunications techniques with Professor Ze-
tzsche, who founded in 1880 the journal
Elektrotechnischen Zeitschrift.

Figure 1. Paul lulius Gottlieb Nipkow 1884

During the summer of 1885 he suspended his
study due to his father decease In order to support his
family, he finds a job in Eisenbahn-Signalbau-Anstalt
din Berlin-Borsigwalde. On the 12" of December 1885
he gets married with Sofia Colonius, his colleague from
University, as his daughter was to be born two weeks
later. After one year in office, on the 1% of October
1886, the Eisenbahn-Signalbau-Anstalt Company from
Berlin-Borsigwalde employs Nipkow on a position of
production engineer in railroad signalization field.

One does not know what exactly has determined
the interest for image transmission, but it is possible for
this subject to exist in the mind of all those who had
more of less contact with the new accomplishments car-
ried out in the area of wire communication field: the
telegraph and the telephone. Probably, like everybody,
he was also dreaming to remote image transmission.

After so many years since his invention, it is natu-
ral that legends and stories to be born about the origin
of an idea. Surprising informations can be found in the
interview taken to him by Karl Heinz Norweg [3], ap-
peared in Neues Wiener Journal, Wien, 23" of August

1930, with the title ”Beim Vater des Fernsehens - Was
der siebzigjdhrige Paul Nipkow erzihlf”. One of the
toys which generated optical illusions was a disk hav-
ing a spiral drawn on it, probably used also as an orna-
ment on the occasion of Christmas. According to his
memories, it is said that he had such an ornament
which, by spinning, suggested him the idea to analyze
an image through the holes that passed periodically in
front of a window.

It is impossible to describe the mechanism through
which the solution of an idea is incubated in a mind be-
fore its arousal. After only one year, in 1884, at the age
of 24, he handed in at the Imperial Patent Office from
Berlin a patent application for a device named “El-
ektrisches Teleskop”, according to the terminology
used in those years for image transmission. Thus, in
1885 (15" of January) the patent number 30105, Class
21- Electrische Apparate, for “Electrisches Teleskop”,
is assigned to him with priority from the 6™ of January
1884, the very date when he handed in the application.
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Figure 2. Patent Elektrisches Teleskop 30105.

Possibly, young Nipkow was also preoccupied,
like many researchers of that time, with the problem of
communication by means of images, such that we can
situate the “incubation” period during the short years as
a student, as preceding the moment of illumination”
concerning the technical solution. In 1885, after the pa-
tent having been assigned he publishes in Elektrotech-
nische Zeitschrift, 6, 1885, 419 - 425, the work “Der
Telephotograph und das elektrische Teleskop” con-
cerning the telephotography [4]. The published work
roused the interest of the scientific world, as Paul Cle-
menceau, in a work concerning the stage of image
transmission, quotes Nipkow among others, describing
in details the proposed solution. [5]

One does not know for sure the reasons that he did
not applied his idea immediately, even if there were al-
ready technical premises to use it. In the interview
given in 1930, Nipkow stated that he was in a precari-
ous material situation, such that he was forced to aban-
don his patent after only one year, for having not paid

the taxes, thus losing the right to make a business with
his invention.

The idea that stood at the basis of his invention
(patent) consisted in exploring the projection of an im-
age using a disk endowed with pin holes at a certain
distance from each other, along a spiral trajectory that
closed a 360° arc. By turning around the disk, each pin
hole explores the image along a circular arc which con-
stitutes “d line” of the image, and then the next pin hole
situated at a distance equal with its diameter, explores
the next line, and the process goes on until the last pin
hole of the spiral passed. In this way, the disk generates
a series of luminous sequences shaped like circular arcs
corresponding to the explored segment of the image,
the optical image being transformed by means of a pho-
toelectric sensor in another sequence of electric signals.

Nipkow disk was accepted by the scientists inter-
ested in image transmission only after the success of
Bird’s experiments in England. It is possible that losing
the protection of his patent became the reason to stim-
ulate its utilization by other scientists.
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Figure 3. John Logie Baird demonstrates a prototype of his mechanical television system -1924.
(https://www.gebseng.com/publications/reset_the_apparatus_excerpt_big_paul.pdf)

The impact and the echo of the work published by
Nipkow concerning the method of image exploration
by using his disc was quite special, being quoted and
used by numerous researchers both in Europe and USA.
A synthesis of researchers’ works is presented in the
following list, inspired by the documentation of Profes-
sor Andree Lange [6].

e Seeing by Electricity, The Electrical World,
New York, November, 14, 1885,

e In 1891 Henry Sutton, Australia proposes
an improvement of Nipkow’s system,

e In April 1887, professor Maiss presents
Nipkow’s invention at Deutscher Polytechnischer
Verein from Prague (Prager Tagblat, 21. April
1887),

e J. Hafner presents Nipkow’s invention at
the conference of office workers from Royal and Im-
perial Pstei by using the German term for television,
namely “Fernsehen (Der Bautechniker, Wien, n.32,
12. August 1887, p.417),

e In 1888 an article appears correcting the
term used by Nipkow: Wallentin 1.G., ueber das
Fernsehen mittelst Elektricitdit mit besonderer
Beriicksichtigung des "elektrischen Teleskope" von
P. NIPKOW, (Centralzeitung fur Optik und
Mechanik, 9, 1888, 97-101)

e The Freeman's Journal from Dublin shows
that Edison researches are already overtopped by
Nipkow’s invention

o Raphael Eduard Liesegang used for the first
time also the name “fernsenhem” in German lan-
guage (a name that is also used at present) and de-
scribed Nipkow’s invention in the work Beitrige
zum Problemen des elektrischen Fernsheen,

e Zeitschrift fiir Elektrotechnik, is sceptic
about Szcepanik’s solution related to his telec-
troscop, and refers also to Nipkow electroscope,

e Senlecq, Perosino, Ayrton et Perry,
Liesegang, Szczpanik and Nipkow are quoted to-
gether in the USA journal Indiana Tribiine, Volume
23, Number 4, Indianapolis, Marion County, 22 Sep-
tember 1899,

o Wolfke, a 17 years young man, proposes in
his patent the utilization of a Nipkow disc.

e Constantin Perskyi quotes Nipkow together
with other researchers in the report presented at the
Congress of Electricity from Paris in 1900.

e Dussaud’s telescope uses a Nipkow’s disc.

Itis interesting that Nipkow disc was used after 40
years in an intelligent manner by John Logie Baird who
makes in February 1924 the first demonstration in Eng-
land of a mechanic television system, a system which
later was used in the whole Europe and USA. Other tel-
evision pioneers, such as Karolus in Leipzig in 1924,
Jenkins in USA in 1923, and Kerkhof from Holland in
1927, have also proved the simplicity of the solution
invented 40 years ago. After the appearance of the elec-
tronic television, Nipkow disc was used for scanning
television movies until the year 1943. The solution was
not forgotten. The electronic television had hardly mak-
ing its first steps, but well- known companies, such as
Philips, Telehor, RCA Corp., Zeiss, Marconi Wireless
Telegraph Co., Siemens & Halske, etc., did not ex-
pected; they filed and obtained tens of patents which
made use of Nipkow disk under various versions and
technical solutions.

This was really a pioneering invention in a quite
new field of communications: the television of the first
half of the 19" century! Nipkow disc enters in the in-
ventors’ attention, each of them trying to obtain more
performing apparatuses and images with highest sharp-
ness possible. The disc was the only practical, simple
and efficient solution until the 30’s, when the electronic
television started to compel recognition, the epoch of
the mechanic television fading away.
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After having occupied some engineer jobs and re-
tired, Nipkow dedicated himself to perfect his inven-
tion. So, in 1930 he is assigned the patent no.
DE498415 (C) entitled Einrichtung zur Erzielung des
Synchronismus bei Apparated zur elektrischen Bildue-

bertragung” [7] for synchronization in image transmis-
sion systems; priority Patent from 1924 is purchased by
Siemens & Halske Co. Between 1924- 1939 are as-
signed several patents concerning image electric ex-
ploitation and transmission.

Figure 4. Paul Nipkow 75 Years (https://alchetron.com/Paul-Gottlieb-Nipkow).

After almost half of century since his invention,
Paul Nipkow gets back to the world attention, the “Pau!/
Nipkow” radio station being set up. The station emitted
daily since 1935 within the ultra-short wavelength
band. On the 22" of March 1935, three years after BBC,
in  Berlin start regular  transmissions  of
Fernseharbeitsgemeinschaft” television station that
uses a version of Nipkow disc. The new (Nazis’) re-
gime revaluates Nipkow’s activity; he was designated
as honorary president of a new television society
Fernseharbeitsgemeinschaft”, a station set up under the
auspices of Reichsrund funkkammer and was later used
for Nazis’ propaganda [8]. On this occasion, Paul Nip-

kow is named “great national inventor”, being com-
pared with Gutenberg in term of value. On reaching the
age of 75 years, Figure 4, the Goethe University from
Frankfurt granted him the title of “Doctor Honoris
Causa” for his scientific activity. In 1937, his native
city Lauenburg declared him as “Honorary citizen of
the city”. Paul Nipkow died in Berlin on 24" of August
1940 and was buried in Pankow cemetery.

Other modern and actual applications appeared
worldwide in this field, having a high specificity as mi-
croscopy, multispectral diffraction analysis, optical
confocal measurement systems, scanning microscope,
drug scanning device, confocal scanner, etc. Figure 5.

Figure 5. Patent KR101471638B1 - Method of pin hole alignment for nipkow disk - Google Patents.

After many years, the Zeiss Company uses the disc
in a contemporary technological variant in high defini-
tion co-focal microscopy.

After a period of almost 50 years of silence, Paul
Nipkow was rediscovered in the years 30s of the past
century by journalists and by the Nazis who made use
of his fame in politics. Inventor’s personality imposes

even now through the presence of his name in some lit-
erary works, TV serials, cultural projects [9] etc. Here
are some of them:

- the inventor is quoted in an episode from the
television serial Secret Army, as the only television in-
ventor by the main character, Standartenfuhrer Kessler,
a Nazi officer in this fiction, inspired by the period of
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German occupation and of the Belgian Resistance. The
serial is the work of Gerard Glaister. It was co-pro-
duced by BBC and the Flemish Television BRT and
broadcasted for three seasons (1977- 1979);

- Nipkow disk appears in Thomas Pynchon
novel [10] Against the Day, Viking, New York, 2006;

- Gebhard Sengmiiller, an Austrian artist who
works in the field of mass-media technology, has an in-
itiative inspired from “media archeology” that has de-
veloped in 1992 projects and installations inspired from
media history. A new project inspired by Nipkow per-
sonality is presented in the booklet entitled Big Paul
[11], from which we present here some fragments:

- ”Big Paul is a functional electro-mechanical
television system, which retains the original Nipkow

1 —

T VITW00G APPANATILS £
THE ELECTRIC TELESCOPE

Disk, but enlarges it to a diameter of two meters, thus
substantially increasing the number of transmittable
image lines and the achievable image resolution. This
means that, for the first time, a system of television is
created that retains Nipkow's original idea, but allows
it to function in contemporary quality. At the same time,
I show an apparatus that—like cinema film and the
phonograph, but unlike electronic television —can be
comprehended and immediately experienced by view-
ers.”

- Nipkow disc appears in a composition signed
by the sketcher Roger Leyonmark in the year 2002, re-
ferring to an interplanetary communication system Fig-
ure 6, [12].

BWNG THE IELATHE FORTIONG OF THE BV, CAVTIL AN
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Figure 6. Illustration.

2. Mieczystaw Wolfke (29 May 1883 - 5 mai
1947)

The author of the first patent filed in Russia was a
pupil aged 15! He was 17 years old at the moment when
the patent was assigned. This happened at the moment
when the term “television” was not even known. Two
more years will pass until another Russian, Constantin
Perskyi, will propose in 1900, its utilization all over the
world.

The Polish Society of Physics, the University of
Technology from Warsaw, the Physics Committee of
the Polish Academy of Science and the Polish Society
of Photonics announced that the year 2022 will be ded-
icated to Mieczyslaw Wolfke [13]. This is an homage

dedicated to an extraordinary scientist at 75 years from
his death and 100 years after he was appointed as pro-
fessor at the University of Technology from Warsaw,
thus ensuring the perpetuation of his place in the Par-
thenon of great Polish scientists.

The life of a strong character [14], an agitated per-
sonality in continuous motion, both at the University
and in partisans fight for Poland liberation. He left the
image of a man of the world, devoted completely to the
search of answers and solutions to the world mysteries
and utilization of its secrets to develop technologies and
to make humanity dreams come true.
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Figure 7. Mieczystaw Wolfke, 1900, [14].

He was born on Polish ground and sleeps his eter-
nal sleep in the heart of Europe, in Swiss. His name:
Mieczyslaw Wolfke, born on the 29" of May 1883 in
Lask. His father Karol Juliusz Wolfke, was a road en-
gineer from Warsaw, graduate of the Mine Academy
from Sankt Petersburg, and his mother Luycina, born
Kozminski [15], was the sister of the physicist Gustaw
Kozminski, student of Mendeleev and Helmholtz. The
engineer Karol Wolfke worked not only to improve the
condition of the roads which, despite the fact that were
paved, got washed by each rain in such a measure, that
it was quite impossible to drive on them. He also was
responsible for other aspects of city development: he
supervised the utilization of lighting with oil in the
square, water supply and waste water removal, as well
as works related with the reconstruction of damages
caused by fire, by using materials more expensive yet
also more resistant to weathering.

When Mieczslaw was 8 years old, his family
moved to Czestochowa. This was the result of Karol
Wolfke promotion, who was appointed as coordinator
of the engineers who worked in the district of
Czestochowa. Living in a city incomparable bigger
than Lask was an opportunity for development not only
for him, but also for his son.

Wolfke spent those years in Czestochowa. This
was one of the first cities from Poland where electricity
has reached not only in factories, but lighted also the
houses and Virgin Mary Boulevard that goes to Jasna
Gora Monastery. At that time the Warsaw - Vienna rail-
road was equipped also with a telegraph network.

Mieczyslaw’s father, Karol Wolfke, worked as
one of the city engineers. Accordingly, he often read
articles and news about scientific and technical discov-
eries in papers which he brought home, together with
other news from the factories of the city. What else can
be more interesting for a child in love with science and

Figure 8. Mieczystaw Wolfke, 1925, [14]..

technology? Impressive, wonderful news! This atmos-
phere inspired the young boy to dream and try to make
his dreams come true. No doubt, the childhood atmos-
phere, the discussions had a great influence on the in-
terests and hobbies of Mieczyslaw Wolfke as a child.
There have been anecdotes about the idea of him being
a “marvel child in the field of physics experiments”.

While still a child, he decided that “the only pur-
pose of his life will be to establish communication with
other planets, and mainly with the Moon. This decision
might have been taken by a boy fascinated by Joule
Verne’s popular novels, as well as by famous works by
Flammarion. Even if today it sounds like a childhood
fantasy, the twelve years old boy began to start up his
intention. A manuscript of twenty pages entitles “Plan-
etostat” dated in 1895, was meant to lead to the design
of a space ship. It is interesting that both, Constantin
Tiolkowski (of polish origin) in 1903, and Herman
Oberth in 1923, proposed solutions similar with those
from “Planetostat” manuscript.

In 1895, Marconi transmitted successfully tele-
grams using electromagnetic waves generators. Only
one year later, in 1896, the press reported information
concerning the patent of a Polish man, Jan Szczepanik
concerning the image transmission. Only three years
later, in 1898, young Mieczystaw prefigures and fin-
ishes another idea concerning remote mage transmis-
sion. In this context predominated by tendencies of the
application of new technologies in communications,
the invention of Mieczystaw Wolfke aged 15, com-
pleted the panel of the new visions.

Probably prompted by and with financial support
of his father — who was touched by his son perfor-
mances - the patent application for wireless telescope
was handed- in on November 1898 at the Patent office
from Russia. The Russian patent no. 4498 was assigned
to him on the 30" of November 1900 and it has a wide
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echo in the Polish press. Miecziystaw, Figure 7, was in-
vited with his invention at the very jubilee of the Poly-
technic Society of Lvov in 1902. The child Wolfke was
only 17 when, in 1900 got the patent for a device which
was the prototype of a wireless television system
named —telectroscope — according to the term used at
that moment. In the patent Wolfke, proposed the remote
image transmission by using electromagnetic waves.

The second Russian patent concerning the television
belongs to Polumordvinov, who obtained it in 1889.

Wolfke could have been inspired in his idea by
Szczepanik, who presented his telectroscope invention
for the first time at Wien in 1896. By using special mo-
bile mirrors and a photosensitive plate this device trans-
formed individual points of an image into a series of
electric impulses which were then transmitted to the re-
ceiving device and reintegrated into an image.

Figure 9. Mieczystaw Wolfke with his wife.
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Figure 10. Patent 4498

Wolfke patent assigned in 1898 under the name of
“Wireless telectroscope” resembled Paul Nipkow’s so-
lution, but Wolfke used a Nipkow disc modified by
placing the pin holes through which the image were ex-
plored, around a circle fixed eccentrically to the rota-
tion axis; moreover, he added to his invention the ca-
pacity of remote transmission of the signal using elec-
tromagnetic waves generated by a coil system with
chopper. The idea of a fifteen years old boy from
Czestochowa and the patent assigned to him have not
passed unnoticed in the press of that time. The idea to
transmit images through air seemed futuristic in a pe-
riod when electricity itself was new for the society and

the physical theories referring to electromagnetic field
were based on the concept of ether.

Neither Szczepanik nor Wolfke, who was too
young at that moment, have managed to capitalize these
ideas in real production. Only the technological work
of John Baird led to the first television broadcasting
from London to New York during the second decade of
the XX century (even in colours). Huge financial re-
sources were necessary to build a universally accessible
television system. These were present in Germany,
where the propagandistic television potential was rec-
ognized. It is worth noticing that these TV prototypes
from the years 1920 and 1930 were substantially based
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on the technique of transmission and reception anten-
nas, as in Wolfke patent.

In May 1930 Professor Boris Rosing [16] pub-
lished in Electricestvo Journal a paper related to the
contribution of Russian scientists to the development of
television. The work reappears published in French in
the journal Revue Generale de Electricitee from 1932.
The invention is forgotten for a long period and it is not
known if it was a source of inspiration for other patents.

REPUBLIQUE FRANGAISE,

OFFICE NATIONAL DE LA PROPRIETE INDUSTRIELLE.

———

BREVET D’INVENTION.

XII. — Instruments de précision, électricité.
8. — Laupes fLecTRIQUES.

N° 424.344

Lampe électrique & vapeurs métalliques.
MM. Kare RITZMANN, Miczysiaw WOLFKE et Franz LISSY résidant en Allemagne.

D dé le 21 e 1910.
Déliveé le 11 mars 1911. — Publié le 10 mai 1911.

Figure 11. Patentschrift 55637

At the University of Wroctaw, Wolfke worked in
Otto Lummer’ team, at the generalization of Abbe the-
ory of optical images for nonlinear networks. In 1909,
together with Karl Ritzmann, a patent have been as-
signed to him for a cadmium- mercury lamp. Subse-
quently, he sold his rights related to the exploitation of
his patent to Carl-Zeiss Jena Company, where he
worked for one year after getting his Doctor’s degree.
In 1910 he received the title of Doctor in Physics with
a thesis about the definition of optical systems. In 1922,
after having returned to Poland, Mieczystaw Wolfke,
Figure 9, approached the low temperature problem.

He had the first fundamental ideas related to ho-
lography. When he received the Nobel Price for re-
searches in holography in 1971, Denis Gabor said that
he was not aware of the researches of Mieczystaw
Wolfke who had proposed this method in 1920. Wolfke
had made experimental researches, but the lack of a la-
ser-type radiation source hindered him to obtain nota-
ble results [24]. In his work ,,Uber die Mbglichkeit der
optischen Abbildung von Molekulargittern®, Wolfke
presented the very first concept about holography in the
world. In 1924 he goes to Leiden at the Institute of
Low Temperatures”, where he works with Professor
Heik Kamerlingh Onnes, and then with Willem
Keesom; he proposed the experiments which led to the
discovery of two liquid forms of helium and to liquid
helium solidification under pressure. He was the first to
remark the super-fluidity phenomenon, but neither
Wolfke, nor Keeson have capitalized the results. The
phenomenon was studied thoroughly later by Piotr Ka-
pica, who was distinguished with the Nobel Prize.

During the period when he worked in Zurich, he
was in straight connection with the most eminent scien-
tists of the world. Among others, he was a friend of Al-
bert Einstein, with whom organized concerts at home
(Einstein played at violin and Wolfke at piano). It is
worth mentioning that just before the war he warned
against nuclear guns, and in 1945 he published a book-
let about the atomic bomb.

Abramson [17] mentioned it in the chapter referring to
“Early Schemes and Inventions” from the volume “The
History of Television” printed in 1887.

After finishing his studies, being employed in
physics researches, his inventory activity has not
ceased; Wolfke, together with his colleagues, obtained
a series of patents in Swiss, England, Germany and
Russia, for various gas discharge devices. [18, ... 23].

SCHWEIZERISCHE EIDGENOSSENSCHAFT

EIDGEN. AMT FUR == GEISTIGES EIGENTUM

PATENTSCHRIFT
Nr. 55637 24. November 1910, 8 Uhr p. Klasse 115¢
HAUPTPATENT
Karl RITZMANN, Dr. Mieczyslaw WOLFKE, Breslau, und Franz LISSY,
Kattowitz (Deutschland).

Elektrische Metalldampflampe.

Figure 12. Patent France 424.344

In 1927 Wolfke worked on the dielectric constant
of the liquid helium, and in the next year on the associ-
ation of liquid dielectrics. He also started the coopera-
tion with the Polish army in the Scientific and Consul-
tative Committee.

In 1936 he verified the electric conductivity of lig-
uid helium and began to organize the Institute for Low
Temperatures from the University of Technology from
Warsaw.

During the occupation, Wolfke was the manager
of the Research Institute of Technical Physics from the
University of Technology from Warsaw (controlled by
the occupant) and gave lectures at the State Institute for
High Technique. He also organized the support for con-
spiring activities.

After Poland regained its independence, Wolfke
came back to Warsaw and contributed to the recon-
struction of Polish science; he worked as a Professor at
the University of Technology, where carried out re-
searches on low temperatures and held popularization
conferences. On the 4™ of May 1947 he died suddenly
at Zurich and was buried at Sihlfeld cemetery.

Mieczystaw Wolfke belonged to many different
organizations and associations, for example: Academy
of Technical Sciences, Commission of the International
Institute of Refrigeration, Warsaw Scientific Society,
Polish Physical Society, Polish Academy of Learning
in Krakow, Deutsche Physikalische Gesellschaft,
Schweizerische Physikalische Gesellschaft, Prussian
Academy of Sciences, Warsaw Polytechnic Society,
Polish Society of Scientific Expeditions, International
Cryogenic Commission, French Physical Society,
Swiss Physical Society, Polish National Committee of
the International Physical Society, Physical Education
and Applied Sciences Committee, YMCA and the
Grand National Assembly [25].

Wolfke life was full of love for science, but also
of obstacles set by the fate. Forgotten after his death,
the youngest inventor from the history of television,
whose pioneering invention was applied many years
later, he did not live to see the recognition of his works
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and performances. Unfortunately, this was not a rare
situation in the history of Polish [26] and universal sci-
ence.

3. Philo Taylor Farnsworth (19 Aug. 1906 -
1971)

Philo Taylor Farnsworth was born on the 19" of
August 1906, in Indian Creek hamlet near Beaver,
Utah, in a Mormon community, being the eldest child
among the two sisters and two brothers. His parents
were Edwin Farnsworth and Serena Amanda Bastian.
In 1918 his family moves to Rigby Idaho, where his fa-
ther works at a farm. This was an important moment,
because the farm had electricity produced by a Delco
generator. In 1923 the family moves from Rigby to
Provo — Utah, to permit children’s access to university
studies. Thus, before graduating the Rigby High
School, helped by his Chemistry teacher Justin Tolman,
he was admitted as a student with a “special status” at
the University Brighman Young, where he studied only
for two years, suspending his studies after his father
death.

Accordingly, he had to work to support and help
his family. Being a diligent young man, Farnsworth

graduated two years of studies of algebra and one year
of chemistry during one year at Rigby High School, to-
gether with other postal studies organized by “National
Radio Institute”. Next year he worked as assistant elec-
trician and followed other four years of postal studies
also at Utah University. He was a precocious child, pas-
sionately fond of technical news read in the magazines
that he found in the house, then from those subscribed
be his family, became fascinated by television, a sub-
ject which he had in view and developed all his life.

Even if it seems a legend, Professor Justin Tolman
declared at a trial from 1934 between Farnsworth Cor-
poration and RCA, that Farnsworth has priority in
terms of inventing the electronic television, bringing as
a testimony a sketch which he preserved even since the
discussions he had when he was at school with the fu-
ture inventor. It is possible that the way in which he
imagined the image exploration was inspired, accord-
ing to the testimonies of some surviving relatives, by
the image of the linear furrows formed after farming
works [27, 28].

Even if undeclared, at the end of the 20’ of the XX
century, there was an intense activity in Europe and the
United States for the realization of an electronic system
that shell use “the cathode rays” to catch and reproduce
the television images. Such studies were made with
promising results by Max Dieckmann during 1925-
1928, Philo Farnsworth, Figure 13, in 1927 and Vladi-
mir Zworykin in 1929 at Westinghouse.

The Professor Max Dieckmann and the student
Rudolf Hell from the University of Munchen, filed in

Figure 13. Philo Tailor Farnsworth at his San Francisco electronics Iabdratory
(https://www.theepochtimes.com/philo-farnsworth-historys-forgotten-inventor-of-television_4252208.html).

1925 (the 5" of April) a patent application at the Ger-
man Patent Office, for an electronic device destined, as
follows from the claims and drawings, to transform the
photo-electric image obtained by projecting an object
on a photoelectric layer which is explored periodically
by an electron fascicle displaced through electric or
magnetic fields perpendicular to each other [29], Figure
14. There is no information referring to the physical re-
alization of such a device for electronic image catching.
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Aug. 26, 1930.

P. T. FARNSWORTH

1,773,980

TELEVISION SYSTEM

Filed Jan. 7, 1927
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Figure 14. Patent US 1,773,980

In 1926, at the age of only 20 year, Farnsworth sets
up a “Company for television experiments”. He is
helped by George Everson and Leslie Gorrell, whom he
convinced to enter a partnership in order to produce his
television system. Farnswort marries Pem Gardner on
the 27" of May 1926, and a day after the two leave to
California; they moved to San Francisco, where he is
helped by Everson, who borrows funds from Crocker
First National Bank from San Francisco, and finds a lo-
cation for a laboratory to continue the researches.

On the 7™ of January 1927 he files the first patent
for “Television System” [30], a patent granted in 1930.
It is interesting that the application was signed two
weeks before, on the 21% of December 1926 in San
Francisco, California. The patent is granted on 26™ of

August 1930 with the number 1,773980. This patent
will change for some years the manner in which the tel-
evision image is caught and transmitted. This was the
first patent which permitted physical realization of an
electronic system for image catching by using a new
principle applied in the tube called dissector. A new era
was beginning, that of transmission through electronic
exploration of televised images. In 1937 Farnworth ob-
tained another patent for perfecting the dissector tube
[31]. After many, many years, in 1961, ITT published
a theoretical study of the phenomena from the dissector
tube [32]. The tube is presented in figures 3 and 4. The
tube operation is reproduced from the patent in the next
paragraph.
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Figure 15. Dissector Tube

“The light sensitive plate 6 or cathode of the cell
is preferably made flat and is formed of a fine mesh
screen 8, and said screen 8 is covered or coated with a
light sensitive material such as sodium, potassium, or
rubidium. 10 is the anode of the photo-electric cell
positioned at the other end of the cell. Between the
sensitive plate 6 and anode 10 and closely adjacent to
anode 10 is placed an electric shutter 11 formed by a
metallic plate in which there is a small aperture 12.
Between the shutter 11 and light sensitive plate 6, four
plates 13, 14, 15, and 16 are placed at right angles to
each other and out side the path of electrons from the
plate 6 to the shutter 11. Each opposed pair of the
plates are connected to a source of electrical potential
of a different frequency. The photo-electric cell should
be highly evacuated, such for example as to 10 cm
mercury to permit a high potential across the cell
without ionization.

The necessity for employing a high potential
across the cell arises from the fact that the
photoelectrons emitted from the cathode 6 have a small
emission velocity which depends upon the color of the
light causing their emission. This emission velocity is
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Figure 16. Dissector Tube, section.

always small, of the order of that which an electron
would acquire by falling through a volt or two, but it
may have nearly any direction. This haphazard motion
tends to distort the electric image and is only prevented
from doing so by making the potential between the cath-
ode 6 and the anode 10 high enough to insure that the
time taken for an electron to traverse the distance be-
tween cathode 6 and anode 10 is so small that the Small
velocity transverse to this path produces no apprecia-
ble distortion. Hence the vacuum in the photo-electric
cell 7 should be the highest obtainable. The electrical
potentials are provided by an oscillator 17, capable of
developing two different high frequency electrical cur-
rents.

Said oscillator 17 not only is required to provide
a source of oscillating energy but is required to provide
a form of oscillating energy, the wave form of which is
composed of substantially straight lines, as will be
hereinafter pointed out. Such a wave form is essential
to accomplish a uniform lighting of all portions of the
image which is to be produced..”

Figure 5 presents an image of the dissector tube

Figure 17. Image Diséctor (https://ethw.org/File:Farnsworth%27s_Image_Dissector.jpg).

The materialization of the ideas was not simple.
He needed a vacuum devices, equipment for processing
and voiding the glass tube that contained the electrodes
and the photosensitive layer of the future dissector tube.
With the help of his wife EIma, (also known under the
name Pem) and her brother Cliff, Farnworth designed
and built all the components - from voided transmission
tubes which constituted the scanner of the caught im-
ages, emitter and receiver. In this way he created his
first television system. The key invention was the cam-
era he invented, named “Image Dissector”, Figure 17.

The first dissector tube had a phosphor photo-cath-
ode and had a very small sensitivity; for this reason, the
scene needed to be enlighten with high energy sources
which heated the people and the scene. Improvements
brought to photo cathode by using high sensitivity
structures permitted the subjects to stay in front of the
TV camera for a long time. Pem, Farnworth wife, was
the first human subject whose face was transmitted by
electronic television system.

On the 71" of September 1927 they made the first
electronic transmission. The first demonstration for the
press was carried out in September 1928. The success
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of the transmission stimulated so much the bankers
from the Crocker First Bank, that they were interested
to sell Farnworth company to a bigger bank; they chose
the Radio Corporation of America — RCA- who had
Vladimir Zworykyn on the position of chief of the re-
searches in the development of a television system. It is
interesting that Zworykyn, who worked at his icono-
scope, was so thrilled with the quality of the image ob-
tained with dissector tube, that the offer was to buy the
dissector tube, offer refused by Farnworth.

In 1929 some of the bankers who invested in re-
search set up a company named Television Laboratory
Inc. and Farnworth was appointed as vice president and
research manager.

In 1931 Farnworth joins Philadelphia Storage
Battery Company (Philco) that was the producer of ra-
dio sets; the association broke up in 1933.

In 1937 Farnworth, who had set up his own com-
pany named Farnsworth Television, concluded an
agreement with American Telephone & Telegraph
(AT&T) regarding the mutual licencing of the patents
of the both companies. In 1938, supported by the agree-
ment of his partner AT&T, Farnworth Television was
reorganized under the name Farnsworth Television and
Radio and purchased the phonographs factory
Capehart Corporation from Fort Way, Indiana, in or-
der to produce both devices, the radio sets production
having to begin in 1939.

RCA, which was from the very beginning inter-
ested in Farnsworth researches, did not give up its ini-
tial intensions and started a long series of attacks in trial
court, meaning to invalidate Farnsworth patents. It was
an adequate moment, because Zworykin had developed
a new image catching tube, namely iconoscope, but was
hindered in its development, because many of the ele-
ments necessary for a television system had been pa-
tented by Warnsworth. Finally, in 1939 RCA agreed to
pay Farnsworth royalties for his patents. The years of

intense work and the trials marked inventor’s life, such
that in 1939 Farnsworth moved in Maine, to recover
himself after depression. The World War stopped the
television development in America; yet Farnsworth re-
oriented and set-up the “Farnworth Wood Production”,
a society that manufactured boxes for ammunitions.

In 1947 he came back to Forth Wayne, and in the
same year Farnsworth Television produced its first TV
set. Yet, the company had deep financial problems and
was taken over by ”International Telephone & Tele-
graph (IT&T).

In 1949 this was reorganized as Capehart - Farns-
worth, Farnsworth being research vice-president.
Capehart-Farnsworth produced television sets until
1965, but it was a small producer, as compared to RCA.

After having sold his company, Farnsworth con-
tinued his researches in the area of new technologies,
like radar, infrared telescope and nuclear fusion. He
moved back to Utah in 1967 to coordinate the Labora-
tory of fusion at Brigham Young University. In the next
year the fusion laboratory moved to Salt Lake City, op-
erating as Philo T. Farnsworth Association, until 1970.
Farnsworth, who had accumulated severe debts, was
forced to cease his researches. He died of pneumonia
on the 11 of March, 1971 at Salt Lake City, Utah.

Pem Farnsworth spent many years trying to re-
vive her husband’s heritage that faded away to a great
extent as the result of his long judicial battles with
RCA. According to his wife, Pem Farnsworth: ”Phil
saw the television as a wonderful instrument of teach-
ing. There could not be any excuse for illiteracy. Par-
ents could learn together with their children. The news
and the sport events could be seen as they happen”. She
added: “Symphonies would mean more when one could
see the musicians playing, and the movies would be
seen in our own dining rooms. If we should understand
them better, the differences could be solved around
conference tables, without starting a war”.

Figure 18. Postal stamp 1983

In 1944 Farnsworth received the first golden
medal awarded by the National Association of Televi-
sion Radio diffusors, in appreciation for his pioneering
work. During his life, he also received titles of honorary
Doctor in Science from Indiana Technical College
(1951) and Brigham Young University (1968). Posthu-
mous, in 1983, the inventor was commemorated on a
20 cents postal stamp with his image, Figure 18, and by
introducing him in the National Inventors Hall of Fame
in 1984. The Philo T. Farnsworth Memorial Museum
was dedicated to his honour in Rigby, Idaho, in 1988.

There is a statue of Farnsworth, the father of electronic
television, Figure 19, at Letterman Digital Arts Center
from San Francisco. In onoarea sa, Academia de Arte
si Stiinte - Televizoare (ATAS) ca parte a Premiilor
Primetime Engineering Emmy, fondeaza premiul Philo
T. Farnsworth Award necompetitiv prezentat de Acad-
emy of Television Arts & Sciences (ATAS) as part of the
Primetime Engineering Emmy Awards ca parte a
Premiilor Primetime Engineering Emmy pentru ,,0
agentie, companie sau institutie ale cérei contributii de-
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a lungul timpului au avut un impact semnificativ asupra
tehnologiei si ingineriei televiziunii” [33].

In his honour, the Academy of Arts and Science -
Television (ATAS), establishes, as part of Primetime
Engineering Emmy Awards, the non-competitive Philo
T. Farnsworth Award, presented by Academy of Tele-
vision Arts & Sciences (ATAS) as part of the Primetime
Engineering Emmy Awards for a company or institu-
tion whose contribution along the time had a significant
impact on television technology and engineering” [33],

In 1928 Pem, Figure 20, was to become the first
woman photographed with the electronic television,

Figure 19. Philo Farnsworth Statue

Farnsworth is quoted in all the works and encyclo-
paedias concerning the history of television [34...38].

A fabulous life of a young man aged 21, self-edu-
cated, who gave the world two pioneering inventions
“Dissector Tube” and the first integrally electronic tel-
evision system.

4. Octavian loan Baltag (12 Julay 1945 -)

This inventor was born in Bucharest, Romania and
graduated the Faculty of Physics at the “Al. 1. Cuza
“University of lasi in 1971. He was a researcher in the
domain of magnetometry of small fields and electro-
magnetic detection at the Centre of Technical Physics
of lasi until the year 2000, then he worked as a Profes-
sor at the Faculty of Medical Bioengineering of

(http://cdn.preterhuman.net/texts/unsorted/Television
%20Pioneer%20EIma%20Farnsworth%20Dies%20at
%2098.htm).

Several years later, in 2002, she was acclaimed at
the EMMY Awards. She lived till the age of 98 years
and spent the last 40 years of her life trying to regain
the Philo’s reputation that rightfully belonged to him.
On the 7" of September 1927, after the first transmis-
sion, Phylo and Pem Farnsworth became together the
mother and the father of the electronic television.

e VP s & A=
Figure 20. Elma and Philo Farnsworth

“Grigore T. Popa” University of Medicine and Phar-
macy from lasi, where he developed the bioelectromag-
netism as a teaching and research field. He recorded the
first magnetocardiogram in Romania using a SQUID-
type complex installation. He was a doctorship super-
visor in Physics at the Doctoral School of the Faculty
of Physics from lasi. In 1990, in order to capitalize his
inventions, he set up the company “Terraflux Control
Ltd”, and in 2010 he set up the Foundation “Romanian
Institute of Inventics” from Iasi - “IRIIS”- together with
a group of inventors. He works in the field of electro-
magnetic security and bioelectromagnetism.
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Figure 21. Octavian Baltag
(1965 year)

4.1. The invention of Auto Focus TV Camera -
1965

During the 60’s, the TV cameras were not fitted
with autofocus systems. Some of them had an analogue
instrument that indicated the high frequencies content
corresponding to image sharpness. The application of
the autofocus in photography was also impossible,
given the technological level at that time. The solution
of processing an image element, a segment of the TV
signal line, permitted to interpret the video signal and
to make decisions concerning the optic system control
such that to produce a sharp image. Therefore this
system behaves like an extreme adjustment loop. We
shall present in the following the description of the
patent and the block diagram, Figure 22, of the patent
solution.

The image sharpness analysis appeared in the clas-
sical photo cameras — with film — later, during the years
80’s of the last century. Until that moment, the image
focussing in the plane of the photographic film was car-
ried out by establishing the distance through various
methods, IR triangulation, and optic or by ultrasound
detection up to the plane of interest of the photographed
scene.

The solution proposed in 1965 consisted in the
analysis of the contrast, be comparing neighbouring
portions of the zone of interest and modifying the fo-
cussing according to an extreme position where the
contrast had a “maximum maximorum” value, moment
when the image had maximum sharpness and the tele-
vision camera could transmit. The maximum contrast
was detected electronically, together with the adequate
order given to the execution element, namely an actua-
tor / electric engine. The system worked like the eye in
an automated adjustment regime, with the detection of
the maximum value from a series of intermediary val-
ues.

The table presents chronologically the evolution
of the automatic control systems of the image focussing
used by various companies in photographic apparatus
with films.

At the beginning, the only electronic systems used
to catch the images, were only those from video cam-
eras used in television. The first portable video cameras
that used an electronic system for image catching and
exploitation appeared later, during the years 80’s.

Year Firm Camera name Principle
1963 Canon Prototype Photokina 63 UN
1965 Baltag No name Patent RO 44,277 CD
1971 Nikon Prototype UN
1972 Nikon Lens Nikkor 80 UN
1975 Hengniweier Co. AF telemetry devices T, VAF
1981 Honeywell Patent US 4247762 CD

CD —Contrast Detection; UN —Unknown; T — Triangulation, VAF - Visitronic Auto Focus.

The novelties are usually difficult to perceive by
people, the response being most often the refuse to ac-
cept the new solutions and ideas. The same happened
at the meeting with somebody from the leadership of
the Romanian Television. The discussion carried out at
Romanian Radio-Television with and engineer, who
was the chief of the Technical Direction and of a col-
lective dealing with innovations and inventions, did not
help in any way the young inventor. The interlocutor
was so surprised by the idea of the automatic focussing,
that he started to hit his writing table with his hand, say-
ing plainly in high voice “this cannot be!”, and, to be

more convincing, he called an engineer and asked him
to show how a television camera works, somewhere
through the television stages and laboratories.

The Direction for Technics - Innovation from the
Romanian Radio Broadcasting and Television inform
that it is not interested in the realization and utilization
of the invention. Other referents from the Cinemato-
graphic Studio are sceptical with regard to the solution
and applicability of the idea. This was quite clear, be-
cause the solution concerned the videocaptor cameras
endowed with electronic systems for image catching.
Hence it was necessary to analyse an electronic signal
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corresponding to an electronic image. Confronted with
this refusal, the author receives an appreciation trans-
mitted through a letter of the director Sergiu Huzum.
This was the head manager of the “Sahia Cine-
matographic Studio” and the inventor of a cinemato-
graphic effect named “travelling” or “trans-trav”. The
effect applied initially in cinematography, extended
also in the television production; it is also known as
“dolly effect, dolly out, vertigo effect, vertigo zoom,
Hitchcock zoom™”, being used by different producers.
He was preoccupied by the same problem: how to
maintain the focussing during trans-focussing! This

was the problem: to maintain the focussing of the plane
of interest of the scene during trans-focussing! This was
a visionary idea materialized only after more than 20
years, through electronic means, in fact equally vision-
ary as the idea of automatic focussing in itself. Yet, fol-
lowing these refusals of application, after the reviewers
analysed the proposed solution, OSIM decided to grant
the applicant the invention patent No. 462777 dated the
9™ of July 1966. This is the merit of OSIM, who had a
politics of supporting new technical solutions and
ideas.
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Figure 22. Block diagram of the invention, patent RO 44,277 /1966.

The patent application was filed on the 7™ of June
1965 at the Romanian Office for Patents and Marks,
named OSIM Bucharest. We give here a fragment from
the description of the technical solution of the patent
entitled [39... 43]: Videocaptor Devices with Autofo-
cus”.

“The convergence of the video camera objective 1
is modified in a certain direction by a servomotor 2,
which also implies the modification of the sharpness of
the image formed in the camera; this image is explored
and the obtained video signals are derived in a deriva-
tion circuit 3. The obtained derivatives pass-through
two-level discriminator 4 and 5 that memorize the
derivative negative and infinite values (of very high
value, exceeding a prescribed level), the signals
obtained at the output of the discriminator are stored
in a memory 6; these signals belong to an image of a
certain sharpness. After this first exploration of the
image and video signal processing, another similar

operation is performed, this time on an image of
another sharpness, obtained by shifting the objective;
the video signals corresponding to the same zone of the
image obtained at the output of the discriminator 5 pass
together with the corresponding signals from the
memory 6 in another discriminator, where the
derivative amplitudes are compared; the discriminator
allows to pass only the derivatives with amplitudes
higher than their correspondent (the derivatives will
belong to either the first or the second image). The
circuit 8 establishes the sense of modification of
objective convergence or position with respect to the
image plane that is situated on the front face of the
video camera.”

Figure presents the diagram corresponding to two
raster images; the first image is out-of focus, and the
second image is correctly focused. In the diagram one
can see the shape of the corresponding video signal,
together with its derivatives.
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Figure 23. Diagram of the video signals.

The analyzed video signals are used to control step
by step the servomotor such that after the first
command and reanalyzing the video signal the shifting
sense is established. This shift is performed gradually
until reaching the maximum contrast of the video
signal, which corresponds to maximum optical
contrast. The system operates like a system of extreme
automation and adjustment. The advantage of the video
signal analysis is that one can select for focusing the
segment of the image which is of interest for the
operator and the TV transmission. The analysis of the
image contrast was used in the photographic and
shooting cameras only after the years 80’s, when the
integrated image sensors of the digital cameras
appeared. One can notice the difference between the
amplitudes of the derivatives of the two video signals.
This patent makes the first mention of the image
contrast analysis by means of the corresponding video
signal.

Contrast detection operates on the basis of a
simple principle resulted from the optics laws, namely
that an image is clear when its contrast is optimum.

HUMAN AUTOFOCUS

BREVET oe INVENTIE

T 8 9. 99

N ' zil

Figure 12. Patent RO 46,277

Therefore, this system must establish the image quality
by analyzing the contrast, and the information must be
transmitted to the objective to establish its position. In
the first moment of the analysis, the system knows
neither the image quality (if a correction must be
performed), nor the direction to which the correction
needs to be made or the value of this correction.
Therefore it needs to shift the objective, to establish the
necessity of a correction and then to establish if the
chosen direction is the right one or it has to be changed.
This is a process occurring step by step until the
optimum image is determined.

The system is similar in its operation with a bio-
logic system. From a biologic standpoint, image tuning
on the retina is possible due to some processes become
reflex, which is not controlled consciously. These pro-
cesses are possible due to the capacity of our brain to
compare, differentiate and organize what is transmitted
through the eyes. We suppose that this capacity is an
evolutive sub-product as the result of cerebral, ana-
tomic and physiologic development together with loco-
motor system.
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Figure 24. Human autofocus
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As for the analysis of the image contrast, a first
mention of this method appears in the patent
application “Videocaptor devices with automatic
focusing” filed at OSIM (State Office for Inventions
and Trademarks) Bucharest on the 7-th of June 1965,
8h 15m; the patent was granted on the 9th of July 1966,
with the number 44,277. The patent describes a solution
which concerns a new method to obtain the image
focusing in a camera tube using the dynamic analysis
of the image contrast in a zone of the taken image
selected by the operator.

4.2. The invention of the plasma TV display -
1967

In Romania in the 1960 the research in the plasma
field was carried out at the level of basic and fundamen-
tal studies, at the Universities of Bucharest and lasi —
Faculty of Physics. The research concerning plasma
utilization in the realization of some display devices
materialized in the realization, some years later 1980,
at IFA Magurele, for some devices for plasma alphanu-
meric display for applications in computing techniques
and measuring equipment.

When come in contact in relation with the anniver-
sary of 50 years since plasma display invention, Larry

Weber, one of the inventors who contributed to the de-
velopment of TV plasma colour display, declared in a
letter from 2014: 1 had no idea that there was Roma-
nian plasma display R&D activity in the 60s”. The an-
swer took by surprise the professors of Plasma Physics
from Iasi, but that was the situation in 60s. “The iron
Cortina” was a barrier for the both parties.

The festivity organized by Weber occurred in the
context when in 1966 Professor Bitzer from the Illinois
University handed in a patent application for a plasma
monitor of a computer meant to view logical levels. In
fact, he could not find out that at that time, a student
from the Physics Faculty was carrying out discharge
experiments with some electrodes in a balloon filled
with low pressure neon. The experiments materialized
in the next year are found in a patent application handed
in at OSIM Bucharest for a “Current- image trans-
ducer”, meant to be used in television to convert video
signals to images. In 1972 Mitsubishi (and Hitachi in-
dependently) proves the possibility to get images with
grey shades using an a.c. controlled display with
memory.
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Figure 25. Patent RO 59,108, Current - image transducer

The patent with the number RO 50108, Figure 25,
[44] was assigned in the same year; it describes a dis-
play with plasma and electroluminescent materials,
placed in a sandwich-like structure, this being the first

invention from Romania related to plasma utilization in
complex devices, such as the television screen [45].

From the description of the invention, we quote
the text referring to the drawing, Figure 26 that presents
a cross section through the flat screen structure.
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Figure 26. Cross section of the TV display

“Current - image transducer”

“The present invention refers to a device that con-
verts the video-frequency signals to light images. The
first devices recomposed the image by means of Nip-
kow’s disk; then it was replaced by the Braun tube used
until now, with improvements. These show some disad-
vantages, such as high voltage supply source necessity,
image distortions and a large volume which was one of
the hindrances that got in the way of TV receiver min-
iaturization. In order to reduce the dimensions, the de-
viation angle was increased but this entailed an in-
crease in geometric dimensions for whose diminution
one uses for different methods - not quite efficient. Af-
terwards, ion traps with electrostatic lenses or perma-
nent magnets were used to reduce the ion spot. In order
to reduce the dimensions even more, one resorted to de-
flection angles of up to 180°; this resulted in the dimi-
nution of the image definition and thus, complicated the
tube’s construction. The image definition is maximum
in the center of the image, and it decreases to the mar-
gins. Besides the Nipkow’s disk and Braun’s tube, other
devices were proposed, based on the piezoelectric ef-
fect and electroluminescence of certain materials, but
these proposals did not give satisfactory results, as the
contrast and definition were very small. In the follow-
ing, we describe a device that no longer presents the
above-mentioned shortcomings, referring to the figure
that represents a cross section with one of the sides. An
electroluminescent phosphor film 3 with the thickness
of some micrometers is deposited on a grid of transpar-
ent electrodes 2; above, this there is a dielectric perfo-
rated mask 4, its holes being filled with a resistant ma-
terial 6. There is then a dielectric plate 7 with grooves
5, in these grooves is an inert gas, and on grooves’ bot-
tom electrodes 8 are placed. Electrodes 2 are covered
for protection with a glass plate 1 welded to plate 7.
The terminals of electrodes 2 and 8 are pulled out on
two of the device’s sides. If one applies on two of the
electrodes voltage, exceeding the discharge firing volt-
age, a free discharge occurs in the gas from the
grooves, and the phosphorus becomes luminescent in

the point where the two electrodes intersect, the lumi-
nescence increases a with the voltage applied on the
film’s surface. In order to explore the entire surface,
one closes out of the phase signals to electrodes 2 and
8, such that the scanning is carried on the bias. Positive
signals are applied on one of the grids and negative
signals on the other, both being modulated (to produce
grey shades). The device, according to invention, does
not need heating sources, such as the classic transduc-
ers; itworks at much smaller voltages, is practically bi-
dimensional with a much simpler structure, does not
need high vacuum installation for manufacturing, does
not produce pin-cushion or barrel - type distortions,
has a constant image definition on the entire screen
surface and can be built at any high dimension desired.

Now, after more than 50 years from the first in-
ventions concerning plasma utilization in television,
the plasma television sets wait for new solutions to take
the place of plasma display, this one entering in history
together with forerunners: Nipkow disc, turning mir-
rors and cathode tube.

Conclusions

Creativity, the process of thinking at new things
which have never been performed until that moment, is
a complex process, difficult to explain, mainly when re-
ported to certain stages of technics. Creativity is fol-
lowed by innovation, which “materializes and brings to
life” new ideas.

Thus, the invention has a demiurgic character, be-
cause it materializes something that has never existed
at the moment of its realization and revelation.

Invention and revelation of a technical solution,
followed by its materialization, cannot be made without
a “minimum minimorum” of specific knowledge and
information. The inventors presented here were autodi-
dact; they completed their studies in parallel with their
college and university studies.

Their inventions have become “pioneering inven-
tions”, because at the moment when the patents ap-
peared, they presented absolutely new technical solu-
tions. Years after years passed until some other innova-
tive solutions developed from these inventions
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appeared. This is the case of “Nipkow disc”, applied
only after 40 years, and the television through radio-
electric waves. With the evolution of technique, this
time delay was reduced to some years, as in the case of
“autofocus system” and of “plasma display”.
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EFFECT OF SIO2 AND FesOs NANOPARTICLES ON YIELD OF GOLDEN DELICIOUS APPLE
VARIETY

Abstract
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Attempts to use nanomaterials, including nanoparticles, to increase the productivity of agricultural plants,
resistance to stress factors, as mineral fertilizers, are giving real results. Nanoparticles can play an important role
in plant growth stimulation and protection. Experiments show that nanoparticles can migrate from the air, soil and
water to the plants and affect a number of physiological processes. The effect of nanoparticles on plants can be
both positive and negative, depending on their composition, concentration, methods of application, environmental
conditions and the type of plants. In this article, the accumulation of nanoparticles in the fruits of trees, the flowers
and leaves of which were sprayed with SiO, and FesOsnanoparticles, and their effect on the number and composi-
tion of fruits were studied.Since the Golden Delicious type of apple tree is widely used in intensive horticulture,
suitable for industrial cultivation and with high productivity, the experiments were conducted on trees of this type.

Keywords: nanoparticle, apple variety, Golden Delicious, nanotechnology, productivity.

Introduction. With the development of nanotech-
nology, which is determined to gain the status of tech-
nology of the 21st century, it has been possible to syn-
thesize nanoparticles with wide practical applications
and exhibiting unique properties. These nanoparticles,
which are extremely small in size, very light in weight,
and have a high surface area relative to their volume,
can spread into the environment in various ways and
strongly affect the quality of soil, water, and air, which
are closely related to each other. related to human
health. [1,2] Therefore, plants growing at the junction
of water, air and soil will be more exposed to the effect
of nanoparticles. Nanoparticles with unique properties
will replace herbicides used in plant protection, which
will be a new oetion for mineral fertilizers used in the

Picture 1. Golden Delicious apple varit);

agricultural industry. [3] Nanoparticles have already
been proven to act as potential biostimulants with pos-
itive effects on plant germination, development,
growth, flowering, and productivity. Nanoparticles can
also play an important role in the resistance of plants to
several stress factors (salinity, drought, low tempera-
ture, radiation and chemical pollutants). The use of na-
noparticles can be very beneficial for agriculture and
horticulture, but at the same time, there are some risks
related to their effects on the environment and plants
that have not been fully studied. [4,5,6]

In the literature, the Golden Delicious variety is
shown as a hybrid of the Grimes Golden and Golden
Reinette varieties. It was first found at the end of the

in West Virginia, USA. (Picture 1.)
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The trees of the Golden Delicious variety are
small, reaching 3 m in height. The first fruits appear 2-
3 years after planting. In the first year, the fruits are
weak, but in the second, the branches harvest. 2-3 ap-
ples grow at one place on the branch. At the age of 6-7,
itis possible to collect up to 17 kg of fruit from one tree.
Golden Delicious apple trees are long-lived. [7,8] They
can live up to 30 years and bear fruit. The crown of the
trees is round and dense. Apple trees need pruning
every year. The leaves are oval, wrinkled, and have
long tips. The shade of the leaf plate is light green. The
apple tree blooms in white and pink. The branches fall
down when bearing fruit. Golden Delicious is a winter
apple variety. The Golden Delicious apple variety is
disease and cold resistant. Harvest is the end of Sep-
tember. After harvesting, this variety can be stored for
a long time in warehouses.

The fruit of this apple variety is medium-sized,
round-conical. The stem is very long, the bark is yel-
low-green, sparsely mottled. The pulp of the fruit of the

Golden Delicious variety is dense, slightly sour, juicy
and pleasantly fragrant. The amount of sugar in fruits is
10-13%. As the harvest approaches, apples turn golden
yellow. If they grow on the sunny side, a blush appears
on the surface of the apple.

This variety has some disadvantages: the trees are
demanding from growing conditions and care. In re-
gions with high humidity, apple trees suffer from pow-
dery mildew, they are intolerant of drought, and if the
temperature regime during storage is not observed, the
fruits may fade. [9]

Material and methods. For two years of research
work (2022-2023), an area of 40 m2 has been allocated
for the experiment at the Scientific Research Institute
of "Fruit and Tea Cultivation" located in the Guba re-
gion (Figure 2). The field is divided into three parts,
each with three trees. The distance between the trees is
140 m. | - area is called A option, II- area is called B
option, and Il1- area is called C option.

In option A, SiO2 (silicon dioxide) nanoparticles
with a size of 20 nm are given to the trees. The nano-
particles are mixed in water and given in equal amounts
to each of the three trees. [10,11]

Nanofertilizer is applied to the field twice a year:
during the flowering period, 40 days after flowering.

Option B — control area; No nanoparticles are de-
livered to this area.

In option C, Fe304 (magnetite) nanoparticles with
a size of 20-30 nm are given to the trees. The nanopar-
ticles are mixed in water and given in equal amounts to
each of the three trees.

Nanofertilizer is applied to the field twice a year:
during the flowering period, 40 days after flowering.
[12,13]

The scientific research work was carried out for 2
(two) years. The following analyzes were carried out:

- Nanoparticles used for research at Baku State
University were passed through a sonar device.

- In terms of food safety of the product obtained as
a result of the research works, it was examined at Baki
State University, Azerbaijan Medical University, Insti-
tute of Radiation Problems and Scientific Research In-
stitute of Fruit and Tea Cultivation. Samples were taken



74

POLISH JOURNAL OF SCIENCE Ne 69, 2023

to the Electron Microscopy laboratory located at the
Department of Histology at the Azerbaijan Medical
University. Samples taken from the bark and pulp of the
apple plant were examined in the Electron Microscopy
laboratory under an electron and light microscope. As
a result of the conducted analysis, it was determined
that no pathological condition was observed in the cells
of the apple fruit.

- As a result of the analysis carried out by the Elec-
tron Paramagnetic resonance (EPR) method in the
Electron Paramagnetic laboratory of the Institute of Ra-
diation Problems of ETN, it was confirmed that the
magnetite (Fe304) nanoparticle did not penetrate into
the peel, pulp and seed of the apple fruit.

- Mechanical and chemical analysis of fruits was
carried out in the Biochemical analysis laboratory at the
Scientific Research Institute of Fruit and Tea Cultiva-
tion.

Conclusions and discussion. The research works
were conducted in the research area located at the Insti-
tute of Fruit and Tea Cultivation in Guba region in
2022-2023. In the tables given below, the results of
phenological, pomological and chemical analyzes of
the Golden Delicious apple variety are shown in a com-
parative form. Table 1 shows the phenological observa-
tions for 2 years.

Table 1.

Phenological observations of the Golden Delicious variety for 2022-2023

Phenological observation 2022 2023
Bud awakening 13.04.2022 05.04.2023
First flowering 19.04.2022 20.04.2023

Full bloom 25.04.2022 26.04.2023
End of flowering 05.05.2022 06.05.2023
Harvesting 19.09.2022 21.09.2023

If we compare the pomological observations given in Table 2, we will see that an increase in the number and
weight of the fruit was observed in 2023 compared to 2022.

Table 2.
Pomological observations on the Golden Delicious apple variety (19.09.2022/21.09.2023)
Plotno | The number of ripe | Weight of ripe fruits, | The size of the circumference of Fruit height,
Tree fruits number kg the fruit, cm cm
no 2022 2023 2022 2023 2022 2023 2022 | 2023
S1:Al 173 175 13.7 21.3 20 21 6 6.5
S1:A2 8 100 1.2 12.3 20 20.5 6.5 7
S1:A3 140 140 13.6 17.3 21 21 7 6.3
S2:Al 3 53 0,4 6.5 20 20 6 6.2
S2:A2 60 60 7.4 7.4 21,5 20 6.2 6
S2:A3 12 70 15 8.6 20 21.3 6.5 6
S3:Al 126 128 10.4 15.8 21.2 215 6.5 6
S3:A2 17 145 1.9 179 21 20.2 6.5 6.3
S3:A3 91 89 8.9 11 21 21 6.5 6.5

If we compare the mechanical and chemical analysis indicators of the fruits given in Table 3, we will see that
in 2023, compared to 2022, an increase was observed in the amount of total sugar, the amount of soluble matter,
and the amount of acidity.
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Table 3.
Mechanical and chemical analysis indicators of fruits of apple varieties (Golden Delicious)
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