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AHOTAIIISA

Xixno B. IO. ®opmyBaHHs Ta CHUCTEMHA OpraHizallisi HayKOBO-BUPOOHHYOTO
KJIACTepy eJEKTPOBUMIPIOBAIbHOI TexHIKM B Ykpaini (1946 p.—1991p.). —
Kpanigikaiiitna HaykoBa mparis Ha IpaBax PyKOIUCY.

Huceprartiist Ha 3700yTTs cTyneHs qoktopa dinocodii (PhD) 3a cnemianpHicTIO
032 — Icropis Ta apxeosoris. — HarioHanbHu TEXHIYHUA YHIBEPCUTET «XapKiBChKUMA

MOITEXHIYHUHN 1THCTUTYT», XapkKiB, 2026.

Hucepramiitna poOoTa NpHCBAYEHA KOMIUIEKCHOMY aHaJli3y 1CTOPUYHOTO
MOCTYIly, 1HCTUTYIIMHOTO CTaHOBJIGHHS Ta CTPYKTYpHUX TpaHchopmariii
eJEKTPONPUIaA00yAIBHOTO CEKTOPY YKpaiHU y Apyrid monoBuHI XX CTOMITTS.

06 ’ekmom 00cCnioxHceHHsi € PO3BUTOK EIEKTPOBUMIPIOBAIBHOI TEXHIKM Ha
TepeHax YKpainu ynponox 1946—-1991 pp.

Ilpeomemom OocniodxcenHss € I1HCTUTYLIMHE CTAaHOBJIEHHS BITYM3HSHOIO
HAYKOBO-BUPOOHUYOTO KJIACTEPY E€IEKTPOBUMIPIOBAIILHOT TEXHIKU YIPOJIOBK 1946—
1991 pp., 30KpeMa HOro CTPYKTYPHUX €JIEMEHTIB HayKOBUX Ta OCBITHIX YCTaHOB 1
BUPOOHUYUX TIAMPUEMCTB; TEOPETUYHUN 1 MPAKTUYHUN BHECOK HAYKOBHUX KL,
MPOBIIHUX YUYEHUX Y PO3BUTOK €JIEKTPOBUMIPIOBAILHUX TEXHOJIOTIH.

Memoto Oocniddcennss € KOMIUIGKCHUW aHalll3 CTAaHOBJIEHHS Ta CHUCTEMHOL
opranizailii HayKOBO-BUPOOHMUYOTO KJIACTEPY EJIEKTPOBUMIPIOBAIBHOI TEXHIKH Ha
TepeHax YKpaiHM Ha TJ1 COI[laIbHO-€KOHOMIYHMX Ta HAayKOBO-T€XHOJOTTUHHUX
MPOILIECIB APYTOi MOJIOBUHU XX CT.

YV 6cmyni oOTpyHTOBAaHO aKTYaJIbHICTh OCIIPKEHHS, 3yMOBJICHY CY4aCHUMU
notpedbaMu  MOJEpHI3allli HAYKOMICTKMX BHUPOOHUITB, pO30YyJOBU  CTIHKOI
1HOpaCTPYKTYpH, 3MIIIHEHHS  OOOpDOHHOTO  KOMIUJIEKCY Ta  BIJHOBJICHHS
TEXHOJIOTIYHOTO CYBEpEHITETy Hamoi aepkaBu. OKpecaeHO XPOHOJOTIYHI U
TEPUTOPIaTbHI MEXi, BU3HAYEHO METY Ta KOHKPETHO-MPOOJIEeMHI 3aBAaHHs, a TaKOX

0XapaKTEePU30BAHO METOIOJIOTIYHY OCHOBY JUCEPTAIIHOT pOOOTH.
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JuceprariitHa po0oTa CKIIAAETHCS 3 YOTUPHOX PO3MAUIIB. V nepuiomy po3oini
BHU3HAUEHO CTaH HAYyKOBOI po3polOsieHocTi TeMu. [lpoBeaenuii ictopiorpadiunmii
aHaji3 HAyKOBOi JIITepaTypu JaB 3MOI'y 3’SICyBaTH, IO B ICTOPUYHIN JiTepaTypi
paasHCBbKOi 100 Ta Mepiofy HEe3aleKHOCTI PO3BUTOK EIEKTPONMPHIAA00yTyBaHHS
BHUCBITJIIOBABCS JiIIe (PparMEHTapHO, 10 W 3YMOBHJIO HEOOXIAHICTH IMPOBEICHHS
IUTICHOTO 1CTOPUKO-TEXHIYHOTrO AochipkeHHs. CdhopmoBaHO pkepenbHy 0azy, y
Mexax sIKO1 ompalboBaHO MaTepianu 83 apxiBHHX cmpaB i3 21 ¢onay 8 apxiBiB
VYkpainu, 3amydyeHo TOKyMEHTH O(]IIliHHOTO A1JIOBOACTBA, HAYKOBO-TEXHIUHI Mpaili,
CTaHAApPTH, TMAaTCHTH. TakoX ymepie AOCTiHKEHO Ta BBEACHO 0 HAYKOBOTO O0ITY
Marepianu apxiBy [HcTutyTy KiGepHeTrku iMeH1 B. M. I'mymkoBa HAH VYkpainu, siki
Jand 3MOTy IIHOIIe MpoaHaIi3yBaTh MPOLIECH aBTOMATHU3AIlll Ta 1HTEJIEKTYyasi3aiii
BUMIPIOBaJIbHUX 3aCO0IB.

YV Opyeomy po30ini BUCBITIICHO €BOJIIOIII0 TEXHIYHOI AYMKH, Y MeXax sSKOi
dbopMyBanucs KJIACHYHI METOJU €JIEKTPOBUMIPIOBAHb Ta KOHCTPYIOBAJIMUCS TMEpIIi
BUMIPIOBaJIbHI MpWiaau. BuzHaueHo, 110 HAmpsiM €JIEeKTPOBUMIPIOBAIBHOI TEXHIKH
BilokpeMuBcst y XIX CT. mij BIUIMBOM PO3BUTKY €HEPreTHUKU Ta 3B’SI3KY, JI€
(GyHIAaMEHTOM BHCTYyIaja EJIEKTPOTEXHIKA. 3’sICOBAHO, IO BAXIMWBE MiCIE Y
dbopMyBaHHI HAyKOBHX 3acajJi METPOJOrii Ta eJIeKTPOBUMIPIOBAJILHOI TEXHIKH
HAJICXKUTh acoIlallisiM 1HXKEeHepiB-eNeKTpuKiB. B nmepmriit monoBuni XX c1. B YKpaiHi
BaroMy poJib y CTBOPEHHI HayKOBO-TEXHIYHOTO MIAIPYHTS BiAirpaBaia IisJIbHICTb
I1. T1. Konusiea, 3a iHimiatuBu sikoro B XTI Oyno mpoBeneHo pobOTH 31 CTBOPEHHS
€JIEKTPOBUMIPIOBAJILHOTO KaOIHETy, OCHAIEHOT0 HOBITHIMU JUIsi TOTO 4Yacy
€JIEKTPOBUMIpIOBAIbHUMHU TipuiiagaMu, Ta A. J[. Hectepenka, 3a CipusiHHS SIKOTO Ha
6a31 KIII opranizyBamu HayKOBO-IOCTIAHI MaWCTEpHI JJii BUBYCHHS €JICKTPUYHHX
BuMiptoBaHb. MaiictepHi KIII cramu 0a3zoro st ctBopeHHst KuiBchbkoro 3aBopay
EJIEKTPOTEXHIYHOI anapaTypu (Hagalli BiIOMOTO sIK « TodenekTponpuiagy).

Y mpemvomy po30ini OOGTpyHTOBAHO 1HCTUTYIIIIHI 3aCaJii CTBOPEHHS KJIaCTEPy
Ha nouyatky 1950-x pp. HeBig’eMHOIO CKJIa0BOI0 HAYKOBO-BUPOOHHMUYOIO KIIACTEPY
Oyna cucremMa TEXHIYHOI OCBITH, TpeacTaBieHa mnpoduUTbkHUMU Kadeapamu

MOJITEXHIYHUX THCTUTYTIB, Ji€ B110yBajlacsl CUCTEMHA IiJIT0TOBKA SIK 1HKEHEPIB TaK 1
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HaykoBI[iB. KpiM Toro kampoBe 3a0e3neueHHs KiIacTepy MPOBOAWIOCA Y BIIALII
enekTpuyHux 1 MarHiTHUX BuMipioBanb |[E AH YPCP. BaxmuBy ponp Bigirpamu
CrieliayibHl KOHCTPYKTOpPChbKi Oropo (30kpema JIbBiBchbke KBbB), siki po3poOusiau
CJIEKTpOBUMIpIOBaNBbHI mpwiagu. llepexigx A0 mUPpPOBUX TEXHONOTIH BiIOyBCA
3aBAsSKA po3poOkaM HaykoBIiB [HcTuTyTy enekrpoauHamiku AH YPCP, Iucturyry
ki0epuetuku AH YPCP, nomitexniunux inctutyTiB Kuesa, JIbBoBa, XapkoBa Ta
Mepexi Bimomuux 1HCTUTYTIB 1 Kb mpu Benmkux mignpueMcrBax. Buxopucrtanns
METO0JIOT1T KIOEpHETUKH Ta 1H(POPMATHUKU 3YMOBUJIO IEepexXisl IO MPOEKTYBaHHS
CKJIQJIHUX KOMIT'IOTEPU30BAHUX KOMIUIEKCIB, 3aBISKH YOMY PO3IOYANOCS aKTHBHE
CTBOPEHHSI MEepIIUX 1HPOPMALIIITHO-BUMIPIOBAIbHUX CHCTEM.

YV yemeepmomy po30ini mpoaHadi30BaHO MOJIEPHI3AIlII0 HAYKOBO-BUPOOHHUOTO
kiactepy B 1970-1991 pp. B yMoBax BIPOBAKEHHSI MiKPOTIPOLIECOPHOI €JIEMEHTHOT
0a3u Ta iHTerpallii 00UKCIIOBAIBHUX 3aC001B y KOHTYpHU BuMiptoBaHHs. [lokazaHo, sik
kiOepHeTHYH1 1HHOBAIli Ta po3poOku MikpomporecopiB HJI «Mikponpuiam
JO3BOJIMJIA 3a0€3MEYUTH THTENEKTyalli3aliio 3ac00iB KOHTPOJIO Ta aBTOMATH3aLII0
BUIIPOOYBaIbHUX TIpolieciB. Ha OCHOBI cuctemaTH3allli MarepiaiiB Ta BU3HAYEHHS
HaIpsIMIB HAYKOBHX JOCIII>)KEHb NMPOBEACHO 1IEHTU(DIKALIIO0 BITYU3HIHUX HAYKOBUX
MIKIJT €JEKTPOBUMIPIOBAILHOT TEXHIKM, MmO chopMyBaivcia Ha 0a3l HayKOBHX 1
JOCITITHUX OCEPEIKIB.

Y BUCHOBKax MiJICYMOBAHO, 110 B YKpaiHi copMyBaBcs YHIKaTbHUN HAyKOBO-
BUPOOHUYMI KIJIACTEP HA OCHOBI B3a€EMO/Ii1 aKaJIeMIuyHO1, YHIBEpPCUTETCHKO1, TaTy3€BOi
HayK{ Ta BUPOOHUYUX MIANPUEMCTB.

Hayxosa Hosu3Ha NOCHiIKEHHS TIOJISITA€ B TOMY, TIO:

Bnepuue:

— 3IIMCHEHO IMUICHE JOCHIKEHHS HAayKOBO-BUPOOHMYOIO  KJIACTEPY
€JICKTPOBUMIPIOBAIILHOT TEXHIKH, SIKU CPOPMYBaABCS HA TepeHAX YKpaiHU yIPOJIOBK
1946-1991 pp. Ha OCHOBI MPOBEACHHS ICTOpiorpadigHOrO aHami3y HayKOBOI
JITepaTypH, 3AJIy4eHHS JHKEPEJIbHOI 0a3u Ta BUKOPUCTAHHSI METO0JIOTIT 1ICTOPUYHUX
JOCIIIKEHB, JPKepebHy 0a3y pOo3IMIMPEHO 3a PaXyHOK 3aTy4eHHS paHiIle HEBITOMUX

apXiBHUX MaTepiais;
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— 3amporoOHOBAaHO  AaBTOPCHKY  MEPIOAM3ALII0  PO3BUTKY  BITUU3HIHOI
€JIEKTPOBUMIPIOBATIBHOI TEXHIKM Ha TepeHax YKpaiHW, sika TPYHTYEThCS Ha 3MiHI
IHCTUTYLIMHUX MOJIeJIeH B3aEMO/II1 MK HAyKOIO, OCBITOIO Ta BUPOOHUIITBOM, a TAKOX
BPaxOBY€ CBOJIIOIII0 TEXHIYHUX XapaKTEPUCTUK, CJIEMEHTHOI 0a3d Ta THIIIB
€JICKTPOBUMIPIOBAIBHOT TEXHIKH;

— OOIpDYHTOBaHO, IO HAa OCHOBI BITYU3HSHUX HAYKOBO-IOCHITHUX Ta
HAaBYAJIBHUX LEHTPIB CHOpPMYBaJHCs TMOTYXHI HAyKOBl IIKOJH, SIKI 3aBISKU
BIIPOBA/P)KCHHIO HOBITHBOT €JeMEHTHOi 0a3u, HOBUM METOJaM BHMIpIOBaHb Ta
MIIBUIIIEHHIO TOYHOCTI 3a0€3MeUnITH TIepeXi] Bl eIEKTPOHHO-TAMIIOBUX MPUIIAIIB 110
uudpoBux 3aco0iB Ta 1HPOPMALIMHO-BUMIPIOBAIBHUX CHUCTEM 13 (PYHKUISIMH
ABTOMATHYHOI OOPOOKHU JaHUX;

— JIOBEJEHO €(PEeKTUBHICTh (POPMYBaHHSA HAyKOBO-BUPOOHHUYOTO KJIACTEPY SIK
COIIAIbHO-TEXHIYHOI CUCTEMH, y SKIH TEXHIYHUN MPOTpPEeC Y BUTIIAJI MOSIBU HOBHX
THUIIIB TIPWJIaIiB OyB HEPO3PUBHO MOB'S3aHUN 13 TAKUMU YUHHUKAMH, SIK CTBOPCHHS
HayKOBHUX LIKUI, 3MiHA CTaHJAPTIB BUIIOI OCBITH Ta CTAHOBJIEHHS MPOBIJHUX HAYKOBO-
BUpoOHMUYMX ocepenkiB y Kuei, Xapkosi Ta JIbBOBi, TakMX SIK HAYKOBO-BUPOOHUYE
00’eqnanns «Kpuctam» (M. KuiB), CKb «CuctemMu aBTOMATUYHOTO YIPaBIIHHS
(M. XapkiB), JIbBIBCHKMI HAyKOBO-IOCTIIHUA PaJIOTEXHIYHUM 1HCTUTYT, HAYKOBO-
JOCIITHUNA ~ KOHCTPYKTOPCHKMW  1HCTUTYT  €JIEKTPOHHOI  BHUMIpPIOBAIBHOI  Ta
00YHUCITIOBANIbHOT TEXHIKHU (M. JIbBIB);
no2nub.Ieno ma OONOGHEHO!

— BIJIOMOCTI MpO OpraHizamilo MiJArOTOBKUA I1HXEHEPIB 31 CHeIiaJbHOCTI
€JIEKTPUYHI BUMIPIOBaHHS Yy MPOBIIHUX TEXHIYHUX BUIIAX YKpaiHH;

— ictopito po3BuTKy HTY «XIII» mornubieHo i cyTTEBO JOMOBHEHO uepe3
nepcoHipikaiito HAyKOBOi CHAAIIMHU NPodhecOopPChKO-BUKIAAAIBKOTO  CKIIAay
kadeapu iHpopMaIiitHO-BUMIPIOBAJIbHUX TEXHOJIOTIH;

— Marepialid, IO BHCBITIIOIOTh OpTraHi3alliiHy Ta HAYKOBY MiSUTBHICTH
IT. B. Okyinoga, K. b. KapaHnneena, A. . Hecrepenka, ®. b. I'puneBuua,
I1. I1. OpHatcbkoro, C. M. TepenTtneBa, K. C. Tlonymnsixa, K. I. JlineHka,
C. I. Kongparmiona;



VOOCKOHANEHO!

—  TMEepioAN3allii0 PO3BUTKY €IEKTPOBUMIPIOBAILHUX TEXHOJOTIH B KOHTEKCTI
PO3BUTKY CBITOBOI €IEKTPOTEXHIKHU;

HAOYI0 NOOANLULO20 PO3BUMKY:

—  HampsM ICTOPUKO-TEXHIYHUX JOCIIKEHb 3 BUBUCHHS 1CTOPIl YKpaiHCHKOI
€JICKTPOTEXHIYHOT HAyKH, PEKOHCTPYKIIT HAYKOBOT CITaIIIMHUA BITYU3HIHUX (DaxXiBIlIB
y Tamy3l eJIeKTPOTEXHIKH, OCMUCIIECHHS MicLs TXHIX 3J00yTKIB y CBITOBOMY PO3BUTKY
€JICKTPOTEXHIYHOT TaTy31.

Ilpaxmuune 3nauenus: AOCHIKEHHS TOJSTA€ Y MOKJIMBOCTI BUKOPUCTAHHS
OTPUMAHHUX PE3yJNbTAaTIB JUIsI  PO3POOKM  CTpaTerii  poO3BUTKY CY4YaCHOIO
npwiao0yAiBHOTO cekTopy YKpainu. Matepianu po6oTH MOXKYTh OyTH 3aCTOCOBaHI
IIPU MIATOTOBIII JIEKI[IHHUX KYpCIB 3 ICTOpIi HAyKU 1 TEXHIKH, PO3POOIl HaBYAIbHHUX
MOCIOHMKIB IS CTYJEHTIB TEXHIYHUX CIEHIAJIbHOCTEH, a TaKOX Yy MY3€iHid Ta
€KCTIO3UIIHIN MISIbHOCTI ISl TOMyJIsipu3aliii 3100y TKIB YKpaiHChKOT HAYKOBOT €JIITH.
BUCHOBKY 1110710 TPUHIMIIB (YHKIIOHYBaHHSI HAYKOBO-BUPOOHMYMX CTPYKTYp, HJI
ta HBO € aktyansHuUMU ISl ONTUMI3AIlT Cy4acHO1 CHIBIpaIll MK YHIBEPCUTETaMH,

aKaI[GMi‘IHI/IMI/I yCTaHOBaMHU Ta IIPOMHCIOBUMHU HiI[HpI/IGMCTBaMI/I.

Knwouosi cnosa: ictopis Hayku 1 TEXHIKH, €JIEKTPOTEXHIKA, 1HHOBAIIII,
€JIEKTPUYHI BUMIPIOBaHHSI, BAMIPIOBAJIbHI MPUJIAAH, €IEKTPOBUMIPIOBANIbHI NPUIIAIH,
METO/IM E€JICKTPOBUMIPIOBAHb, aCOIliallisl 1HXKEHEPIB-€JIEKTPUKIB, TEXHIYHA OCBITa,
1H(hOpMaIIiHO-BUMIPIOBAJIBHI CUCTEMH, €JIEKTPOINPHIaI00yyBaHHS, METPOJIOTis,

HayKOBI LIKOJIH, MOJITEXHIYHI IHCTUTYTH, YKpaiHa.



ABSTRACT

Khikhlo V. Yu. Formation and systemic organization of the scientific and
industrial cluster of electrical measuring technology in Ukraine (1946-1991).
Qualification scientific work on the rights of the manuscript.

The thesis 1s submitted to obtain a scientific degree of Doctor of Philosophy,
specialty 032 — History and Archaeology. — National Technical University “Kharkiv
Polytechnic Institute”, Kharkiv, 2026.

The dissertation is devoted to a comprehensive analysis of the historical
development, institutional formation, and structural transformations of the electrical
measurement instruments industry in Ukraine during the second half of the twentieth
century.

The object of the study is the development of electrical measuring technology in
Ukraine during 1946—-1991.

The subject of the study is the institutional formation of the Ukrainian scientific
and industrial cluster of electrical measuring technology during 1946—1991, including
its structural elements: scientific and educational institutions, as well as industrial
enterprises. The study also examines the theoretical and practical contribution of
scientific schools and leading scholars to the development of electrical measuring
technologies.

The purpose of the study is to provide a comprehensive analysis of the formation
and systemic organization of the scientific and industrial cluster of electrical measuring
technology in Ukraine against the background of the socio-economic, scientific, and
technological processes of the second half of the twentieth century.

The introduction substantiates the relevance of the research, which is determined
by the contemporary need to modernize science-intensive industries, develop resilient
infrastructure, strengthen the defence sector, and restore the technological sovereignty
of Ukraine. It outlines the chronological and territorial boundaries of the study, defines
its purpose and specific research objectives, and characterizes the methodological

framework of the dissertation.
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The dissertation consists of four chapters. The first chapter defines the state of
scholarly development of the topic. The historiographical analysis of the scientific
literature has shown that, in the historical literature of both the Soviet period and the
period of Ukraine’s independence, the development of electrical instrument-making
was covered only fragmentarily. This circumstance determined the need for a
comprehensive historical and technical study. The source base was formed through the
examination of materials from 83 archival files held in 21 fonds of 8 archives of
Ukraine. The research also involved official administrative documents, scientific and
technical works, standards, and patents. In addition, the archival materials of the V. M.
Hlushkov Institute of Cybernetics of the National Academy of Sciences of Ukraine
were studied and introduced into scholarly circulation for the first time. These materials
made it possible to conduct a deeper analysis of the processes of automation and
intellectualization of measuring instruments.

The second chapter examines the evolution of technical thought, within which
classical methods of electrical measurements were formed and the first measuring
instruments were designed. It is established that electrical measuring technology
emerged as a distinct field in the nineteenth century under the influence of the
development of power engineering and communications, with electrical engineering
serving as its foundation. It is shown that associations of electrical engineers played an
important role in shaping the scientific foundations of metrology and electrical
measuring technology. In the first half of the twentieth century, the activities of
P. P. Kopniaiev were of considerable importance for the formation of the scientific and
technical basis of this field in Ukraine. On his initiative, work was carried out at KhTI
to establish an electrical measurements laboratory equipped with state-of-the-art
electrical measuring instruments for that time. A. D. Nesterenko also made a significant
contribution: with his support, research workshops for the study of electrical
measurements were organized at KPI. The KPI workshops later became the basis for
the establishment of the Kyiv Plant of Electrotechnical Equipment, subsequently
known as “Tochelektroprylad”.
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The third chapter substantiates the institutional foundations of the cluster’s
creation in the early 1950s. An integral component of the scientific and industrial
cluster was the system of technical education, represented by specialized departments
of polytechnic institutes, where systematic training was provided for both engineers
and researchers. In addition, personnel support for the cluster was provided by the
Department of Electrical and Magnetic Measurements of the Institute of
Electrodynamics of the Academy of Sciences of the Ukrainian SSR. Special design
bureaus, particularly the Lviv Design Bureau, played an important role in the
development of electrical measuring instruments. The transition to digital technologies
was made possible by the work of researchers from the Institute of Electrodynamics of
the Academy of Sciences of the Ukrainian SSR, the Institute of Cybernetics of the
Academy of Sciences of the Ukrainian SSR, the polytechnic institutes of Kyiv, Lviv,
and Kharkiv, as well as a network of departmental institutes and design bureaus
operating at major enterprises. The application of the methodology of cybernetics and
computer science led to a transition toward the design of complex computerized
systems, which initiated the active development of the first information-measuring
systems.

The fourth chapter analyzes the modernization of the scientific and industrial
cluster in 1970-1991 under the conditions of the introduction of the microprocessor
element base and the integration of computing tools into measurement circuits. It
demonstrates how cybernetic innovations and microprocessor developments by the
Research Institute “Mikroprylad” made it possible to ensure the intellectualization of
control instruments and the automation of testing processes. On the basis of the
systematization of materials and the identification of the main directions of scientific
research, the Ukrainian scientific schools of electrical measuring technology that had
formed within scientific and research centres were identified.

The conclusions summarize that a unique scientific and industrial cluster was
formed in Ukraine on the basis of interaction among academic, university, and sectoral
science, as well as industrial enterprises.

The scientific novelty of the study lies in the following:
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For the first time:

— a comprehensive study of the scientific and industrial cluster of electrical
measuring technology that developed in Ukraine during 1946—1991 has been carried
out on the basis of a historiographical analysis of scientific literature, the use of a broad
source base, and the application of the methodology of historical research. The source
base has been expanded through the inclusion of previously unknown archival
materials;

— an original periodization of the development of Ukrainian electrical measuring
technology in Ukraine has been proposed. It is based on changes in the institutional
models of interaction among science, education, and production, and also takes into
account the evolution of technical characteristics, the component technology, and the
types of electrical measuring equipment;

— 1t has been substantiated that, on the basis of Ukrainian research and
educational centres, powerful scientific schools were formed which, through the
introduction of a new component technology, new measurement methods, and
increased accuracy, ensured the transition from vacuum-tube instruments to digital
devices and information-measuring systems with automatic data-processing functions;

— the effectiveness of the formation of the scientific and industrial cluster as a
sociotechnical system has been demonstrated. Within this system, technical progress,
reflected in the emergence of new types of instruments, was inseparably connected
with such factors as the formation of scientific schools, changes in higher education
standards, and the establishment of leading scientific and industrial centres in Kyiv,
Kharkiv, and Lviv. These included the Scientific and Production Association “Krystal”
in Kyiv, the Special Design Bureau “Automatic Control Systems” in Kharkiv, the Lviv
Research Radio Engineering Institute, and the Research and Design Institute of
Electronic Measuring and Computing Equipment in Lviv.

The following has been expanded and enriched.:

— information on the organization of training for engineers in the specialty of
electrical measurements at leading technical higher education institutions of Ukraine;

— the history of the development of the National Technical University “Kharkiv
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Polytechnic Institute” has been deepened and substantially supplemented through the

documenting the individual scholarly contributions of the teaching and research staff
of the Department of Information and Measuring Technologies;

— materials covering the organizational and scientific activities of P. V. Okulov,
K. B. Karandieiev, A. D. Nesterenko, F. B. Hrynevych, P. P. Ornatskyi,
S. M. Terentiev, K. S. Poluliakh, K. I. Didenko, and S. I. Kondrashov.

The following has been refined:

— the periodization of the development of electrical measuring technologies in
the context of the development of global electrical engineering.

The following has been further developed:

— the field of historical and technical research devoted to the study of the history
of Ukrainian electrical engineering science, the reconstruction of the scientific legacy
of Ukrainian specialists in the field of electrical engineering, and the interpretation of
the place of their achievements in the global development of electrical engineering.

The practical significance of the study lies in the possibility of using the obtained
results for the development of strategies for the advancement of the modern instrument-
making sector of Ukraine. The materials of the dissertation may be used in preparing
lecture courses on the history of science and technology, in developing textbooks and
teaching materials for students of technical specialties, as well as in museum and
exhibition activities aimed at popularizing the achievements of the Ukrainian scientific
elite. The conclusions regarding the principles of functioning of scientific and
industrial structures, research institutes, and scientific and production associations are
relevant for optimizing modern cooperation among universities, academic institutions,

and industrial enterprises.

Keywords: history of science and technology, electrical engineering,
innovations, electrical measurements, measuring instruments, electrical measuring
instruments, electrical measurement methods, association of electrical engineers,
technical education, information and measuring systems, electrical instrument making,

metrology, scientific schools, polytechnic institutes, Ukraine.
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CITMCOK OITYBJIKOBAHUX ITPALb 3A TEMOIO JUCEPTALIIL

Ily6nikayii y eudanmsax, 6KMOYUeHUX 00 nepeiiky gaxosux eudamv YKpainu
(kamezopis «b»)

1. Xixsno B. 0. CraHoBlIeHHS €JIeKTPOBUMIPIOBAJILHOTO MPHIIa 00y IyBaHHS B
VYkpaiHi Ha TJ11 pO3BUTKY CBITOBOi eneKkTpoTexHiku (HanpukiHii XIX ct. — 60-T1 pp.
XX cT.). Akmyanvni numanns y cyuachiu nayyi. Cepisa «lcmopis ma apxeonocisy.
2024. Ne 8 (26). C. 1268-1280. DOI: https://doi.org/10.52058/2786-6300-2024-8(26)-
1268-1280.

2. Xixao B. 0. Oco0auBOCTI pO3BHUTKY €IEKTPOBUMIPIOBAILHOI TEXHIKU B
VYkpaini (1960-1980-11 pp.). [Jocrioocenns 3 icmopii i ginocogii nayku i mexuiku.

2025. Bum. 34.1. C. 143-154. DOI: https://doi.org/10.15421/272514.

3. Xixno B. IO. Po3utok indopMaliiitHo-BUMiproBaIbHUX cucteM y 1970-x —
1980-x pp. Ta opradizaiis HaykoBOoi pOOOTHM YKpaiHCBKMX YYE€HHX Hal iX
BJIOCKOHAJICHHSIM. Icmopisa Hayku i 6Oioepagicmuxa. Bun. 4. Kui: HaimonansHa
HayKOBa CUIbCHKOTOCIONAapCchka 010mioTeka HarionanpHOT akameMii arpapHuUX Hayk

VYkpainn, 2025. C. C. 114-129. DOI: https://doi.org/10.31073/istnauka202504-08.

Ilybnikayii, sixi 3aceiouyiome anpobayito mamepianie oucepmayii

4. Xixno B. 0. Buroku 3apoKeHHS €JIEeKTPOBUMIPIOBAIbHOI TEXHIKH B
VYkpaini (gpyra nosoBuHa XIX ct. — moyatok XX cT. Aémomamu3zayis, eleKmpoHika,
IHOpMAaYitiHO-8UMIDIOBANbHI MEXHOJI02II: 0Cc8ima, HAYKA, NpaKkmuka: mamepianu 4-i
Misxcnapoonoi naykoso-mexniunoi konghepenyii, 1-2 epyons 2022 p. Xapkis: HTY
«XIII», 2022. C. 222-223.

5. Xixsno B. FO. Mo icropii ctBopeHH MIXKHAapOJHOI CUCTEMH €JIEKTPUYHUX
onunuilb yrnpoaosxk XIX ct. Mamepianu 18-i Bceykpaincokoi Haykooi kKoHpeperyii
MOJIOOUX YueHUux ma cneyianicmis 3a memor. «lcmopia oceimu, Hayku i mexHiKu 8

Vipaini. Icmopisa umayku i mexuiku y Kpuzos8i nepioou CYCRiIbHO20 PO3GUMKY»,

14 keimnsa 2023 p. Kuis, 2023. C. 273-276.


https://doi.org/10.52058/2786-6300-2024-8(26)-1268-1280
https://doi.org/10.52058/2786-6300-2024-8(26)-1268-1280
https://doi.org/10.15421/272514
https://doi.org/10.31073/istnauka202504-08
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6. Xixmo B. 0. Jlo icTopii cCTBOpeHHS BUMIPIOBAJIbHMX MOCTIB B YKpaiHi.
Axmyanvui numanns icmopii Hayku i mexHixu. Mamepianu 22-i Bceykpaincvkoi
Haykosoi kougepenyii. KuiB: JlepaBHuil noiTexHIuHui My3ei iMeHi bopuca I[laTtona
npu KIII imeni Iropst Cikopebkoro, Bun-Bo «Ilomitexnikay, 2023. C. 189—-192.

7. Tverytnykova Elena, Khikhlo Vadym. The influence of information
technologies on the development of measurement tools and methods in Ukraine
(second half of the 20th century). IEEE Sixth International Conference on Information
and Telecommunication Technologies and Radio Electronics (UkrMiCo). (Scopus)
2023. DOI: https://doi.org/10.1109/UkrMiCo61577.2023.10380337.

8. Xixso B.IO. kep. TBeputHukoBa O. €. P0O3BUTOK IporpamMHoO-anapaTHUX
3aco0iB BUMIpIOBaHHS B YKpaini (apyra nonoBuHa XX cT.). Mamepiamw 16-i
Midicnapoonoi  Haykogo-mexHiuHoi  KoHghepenyii cmyoeHmie ma  AcnipaHmie
«llepcnexmusu pozeumky iHGOpMAYIUHO-MENEKOMYHIKAYIIHUX MeXHONo2iU ma
cucmemy IIPITC 2024. Kuis: KIII imeni Irops Cikopcrkoro, 2024. C. 322.

9. Xixyo B. 1O. Buenuii y rainysi e1IeKTpOHHOTO NTpUiIaA00yayBaHHs: Ipodecop
K. C. IMonynsax (mo 100-pivust 31 1HA HapopkeHHs ). Mamepianu 29-i Bceykpaincovkoi
HAYK0B0I KOHpepeHyii MOI00UX iCMOPUKI8 HAYKU, MEXHIKU I 0C8imu ma cneyianicmis
3a memoio: «Hayka ons 6i06yoosu Yrpainuy, 19 keimusa 2024 p. Kuis, 2024. C. 228—
232.

10. Xixso B. 1O. Etanu po3BUTKY €1€KTPOBUMIPIOBAIBHOI TEXHIKU B YKpaiHi y
XX cT. Vkpaina i ceim: eymanimapHo-mexHiuHa enima ma COYIAIbHUL Npoepec:
mamepianu  Bceykpaincokoi  HaAyKo80-npakmuuHoi KOH@epeHyii cmyoeHmis i
acnipaumieg. Xapkis: HTY «XI1l», 2024. C. 492-493.

11. Xixmo B. 0. Jlo ictopii cTaHOBIEHHS Ta PO3BHUTKY Tally3l €JIEKTPO-
BUMIPIOBAJILHOT TeXHIKM B YKpaiHi y XX cT. [Hhopmayitini mexuonoeii: Hayka,
mexHiKa, MmexHoo02is, oceima, 300po8’s: me3u oonosidei 32-i Mixcnapoonoi
Haykogo-npakxmuyroi kougepenyii MicroCAD-2024, 22-25 mpaeusa 2024 p. XapkiB:
HTY «XIIl», 2024. C. 1100.

12. Xixmo B. 1O. Jlopo6ok KOHCTPYKTOPIB KHIBCHKOTO 3aBOAY

«TouenexkTpornpuiaa»:  CTBOPEHHS  CHELIAIBHOIO  €JIEKTPOBUMIPIOBAIILHOTO


https://doi.org/10.1109/UkrMiCo61577.2023.10380337
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obnagHaHHs. Mamepianu 23-i Bceykpaincbkoi Haykogoi koHgepenyii «AxmyanvHi
numanns icmopii nayku i mexuixuy. Kuis, 2024. C. 207-210.

13. Xixino B. IO. ITinroroBka iHXKeHEPIB 3 €JIEKTPOBUMIPIOBAILHOT TEXHIKHA Ha
TepeHax YKpaiHu ynpoaoBk XX CT. Aemomamuzayis, eleKmpoHixa, inghopmayitino-
BUMIDIOBATILHI MEXHOI02II: ocsima, HayKa, npakmuka : mamepiaiu 5-i Misxcnapoonoi
HayKkoeo-mexHiuHoi koughepenyii, 28-29 nucmonaoa 2024 p. Xapkis, 2024. C. 283—
284.

14. Xixno B. 1O. EnexrpoBumiproBansHe npuiiafoOyayBanHs y KuiBcbkomy
MOJIITEXHIYHOMY 1HCTUTYTI (nepia nonoBuHa XX cT.) Mamepianu 30-i Misgcnapoonoi
HAYK0B0I KOHpepeHyii MoI00ux iCMOpUKi6 HAyKuy, MexXHiKUu I 0ceimu ma cneyianicmis
3a memor. «Hayka ona cnpageonueoco mupy 6 Ykpaiuniy, 25 xeimus 2025 p. Kuis,
2025. C. 249-253.

15. Xixmo B. K. Vwuidikamis B elexTponpuiaago0yIyBaHHI HAMPHUKIHII
60-x pp. — cepenuni 70-x pp. XX cr1. [Hopmayitini mexHonozii: Hayka, mexHika,
MexHoN02isl, ocsima, 300po8’s. me3u oonogideu 32-i Mixcnapoonoi Haykogo-
npakmuunoi koughepenyii MicroCAD-2025, 14-17 mpasua 2025 p. Xapkis: HTY
«XI1I», 2025. C. 1282.



