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The contribution of Academician I. H. Aleksandrov to the development of
national hydraulic engineering (on the example of scientific and engineering
approaches to irrigation problems in the Turkestan region)

Abstract. History of science and technologies as a branch of scientific
knowledge is aimed at studying the most significant ideas of prominent scientists and
practitioners and their influence on the world science development and the
technologies’ advancing. In the opinion of the authors of the article, one of such
figures of the early twentieth century is Academician I. H. Aleksandrov. Historical
and scientific analysis of life and activity of I. H. Aleksandrov as a scientific
theoretician, engineer, a science organizer is of high topicality due to the scale and
versatility of his scientific contribution. Scientific creative work of I. H. Aleksandrov
can be divided into five main directions of development of science and technologies:
hydraulic engineering, hydropower, geographic zoning, railway transport and
irrigation. In the context of the development of hydraulic engineering and
hydropower, I. H. Aleksandrov had world-class achievements that glorified national
science. But till recent years I. H. Aleksandrov is mostly recognized as the designer
and one of the constructors of the Dnipro hydroelectric power station near
Zaporizhzhia (1927-1932) (he prepared a project and directed the construction of the
largest hydroelectric power station in Europe at that time) or as a creator and
developer of the methodology for economic zoning of the Soviet Union. Other
achievements and ideas of Academician I. H. Aleksandrov are rarely mentioned in
the scientific papers and researches. The article concludes that the breadth of
scientific and technical interests of I. H. Aleksandrov was the result both of his
individual abilities and of the thorough theoretical and practical training received by
a young engineer I. H. Aleksandrov from the highly qualified teaching staff of the
Moscow Higher Technical School and the Moscow Engineering School of the Office
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of the Ways of Communications. |. H. Aleksandrov’s gigantic working capability
played an important role in his life as well. Great number of sources showed that
occupying different positions, I. H. Aleksandrov participated in solving complex
technical issues of contemporary epoch, and his scientific interests had always been
in the context of the tasks of the engineering and science of his time.
I. H. Aleksandrov initiated scientific discussions on the construction of ports and
canals, in his work he contributed in every way to the development of home industry
in general, and to hydraulic engineering in particular. The authors assert that the
modern view on the scientific heritage of I. H. Aleksandrov in the context of the
development of hydraulic engineering, hydropower and rail transport unambiguously
acknowledges that in a concentrated-generalized form ideas, theories and concepts,
put forward and scientifically grounded by Academician I. H. Aleksandrov almost a
hundred years ago, even today contribute to the development of scientific and
technological process.
Keywords: I. H. Aleksandrov; hydraulic engineering; irrigation projects; energy
supply projects; river flow regulation

Introduction

Ivan Havrylovych Aleksandrov (1875-1936) is considered to be one of the most
prominent hydropower engineers and hydro-technicians of the soviet period. As it is
known, I. H. Aleksandrov is the founder of the complex designs of large
hydroelectric stations and irrigation systems in the USSR. Ideas by I. H. Aleksandrov
significantly influenced the development of both soviet and world hydropower
scientific concepts and approaches. Furthermore, the original ideas of the scientist
were innovative at the level of world achievements of the corresponding period
technology. I. H. Aleksandrov’s contribution to solving the problems of irrigation of
the lands of Central Asia is surely to be considered a striking example of his
engineering creativity in the early twentieth century (Zenzinov & Ryzhak, 1978).
Historical and scientific analysis of the life and activity of I. H. Aleksandrov as a
scientist, engineer, organizer of science and technology is relevant in view of the
scale and versatility of his scientific contribution. In the context of the development
of hydraulic and hydropower engineering, the development of transport
communications, |. H. Aleksandrov had the achievements of the world level, which
glorified the national science.

O. Isaienko, in his investigation of the life path, scientific contribution, and
organizational and educational activity of academician Ivan Havrylovych
Aleksandrov, substantiates that scientific researches by I. H. Aleksandrov were
carried out in the context of the challenges of the engineering science of his time
(Isaienko O. & Isaienko S., 2016). Scientific and creative contribution by
I. H. Aleksandrov can be divided, according to O. Isaienko, into five main directions
of science and technology development: hydraulic engineering, hydropower,
geographic zoning, railway transport and irrigation (Isaienko, 2018).
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Our analysis of a large selection of historical and literary sources of the second
half of the nineteenth — early twentieth centuries about the life and activities of a
prominent engineer and scientist showed that although the breadth of scientific and
technical interests of I. H. Aleksandrov and the versatility of his gift impressed
contemporaries and successors, today there is a lack of scientific publications, which
would consider the activity and development of scientific views of Academician
I. H. Aleksandrov in the context of development of hydraulic engineering and
hydropower in our country.

This paper’s purpose is to highlight the development of I. H. Aleksandrov’s
scientific views, as well as to evaluate scientific and engineering contribution of the
Academician to the development of national hydraulic engineering.

Research methods

The methodological basis of the work comprises the scientific principles of
research, such as objectivity, historicism, systemic, complexity. The principles of
objectivity and that of historicism enable consideration of the studied historical
events in their interrelation and development, giving the grounds to a comprehensive
analysis and reliable assessment of historical facts (Pylypchuk & Strelko, 2016;
Pylypchuk & Strelko, 2017; Pylypchuk & Strelko, 2019). The application of the
systemic principle to the work allowed investigating more comprehensively the
achievements of I. H. Aleksandrov in the field of hydraulic engineering development.

Results and discussions

In 1912 I. H. Aleksandrov was invited to work at the Land Resources
Department of the Ministry of Agriculture of the Russian Empire. He readily
accepted the proposal, since the latter was fully in line with his plans to devote
himself to solving the problems of hydro-engineering and, above all, to the problems
of using “white coal”, that is, hydropower.

However, initially during a year lvan Havrylovych was not concerned with
hydro-engineering and hydropower, but was designing concrete bridges over
irrigation channels in the Holodnyi Steppe (Turkestan). His designs of bridge spans
of various types were quickly implemented. Therefore, Ivan Havrylovych was
appointed the head of the exploration works in the Syr Darya basin, which were
carried out in connection with the planned construction of irrigation reservoirs at the
top of the river.

Appointment of a talented engineer to be the head of the exploring parties in
Turkestan seemed strange to many. Even some colleagues and friends of lvan
Havrylovych were unclear as to why the Ministry of Agriculture needed to send a
gifted engineer from St. Petersburg to the largest “shackle” of the empire — into the
Syr Darya river basin. However, such a “business trip” is easy to explain. In the years
leading up to the First World War, the interest of the government and private capital
to the problems of irrigation of the fertile lands of Central Asia increased sharply.
The government, in turn, believed that the irrigation of Turkestan was a crucial
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condition for enhancing colonialist activity in this troubled land. Only by moistening
the local lands one could expect to relocate to this royal colony some part of the
Russian peasantry, which was intended to become the pillar of colonial policy of the
Russian Empire, the defender of the interests of autocracy and Russian capitalism in
Turkestan. The interest of private businesses could also be explained simply. It was a
sober and far-sighted calculation of huge profits at the expense of the harsh colonial
exploitation of the local population, which was involved mainly in the cultivation of
valuable raw materials — cotton and other southern industrial and fruit crops. Existing
irrigation facilities were supported only by the hard and time-consuming work of the
population for whom water was synonymous with life. They could not be effectively
used to meet the new challenges posed by the tsarist government and private capital.

The development of irrigation in the Turkestan region required, along with large
allocations, the participation of first-class engineers and specialists (Hurinchuk,
2012). The last circumstance also explains the choice of the Ministry of Agriculture
to nominate Professor 1. H. Aleksandrov, a well-known St. Petersburg engineer, the
best suited for conducting large-scale studies that were of paramount importance for
the irrigation of the vast expanses of Central Asia.

Ivan Havrylovych leaves St. Petersburg, leaves a young family in a small
apartment on Vereyska Street and travels to distant and almost unknown Turkestan,
where he is awaited by new vivid impressions and his favourite practical work. Here
Aleksandrov, for the first time, demonstrates himself as a talented researcher and
irrigator in the management of research at the Syr Darya Basin. The exploration
works in Central Asia were conducted by I. H. Aleksandrov in the summer, after
which in September-October, he and his assistants returned to St. Petersburg. There,
for several months, engineers carried out the cameral processing of materials
obtained in the expedition.

As a highly educated person of his time, I. H. Aleksandrov stressed that
irrigation in Central Asia, as in other countries in the East, had existed for thousands
of years. In ancient times (BC), it was already well developed, but later due to a
number of wars and adverse political and economic conditions, irrigation in the
eastern countries degraded. In the early twentieth century Turkestan’s irrigation was
in a state of decline. The irrigation network was limited and its technical level was
very low (in general, irrigation techniques remained the same as in the old days). In
addition, within the feudal organization of economic life, irrigation systems and
structures were in the hands of the ruling classes not wishing to invest in upgrading it
or at least in developing the system.

One of the most developed in the irrigation terms in Turkestan, the Fergana
Region — the “pearl of Central Asia” as it was sometimes called at those times — is
located in the Syr Darya Basin, yet in the pre-revolutionary period (until 1917-1924)
it had nevertheless hundreds of thousands of hectares of non-irrigated land. These
undeveloped lands under proper irrigation could give the most valuable crops: cotton,
grain, fruits, grapes etc. However, the local and foreign capital as well as the tsarist
government spent only a pitiable sum on the irrigation of the lands. During the period
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from 1883 to 1917 the cost of capital irrigation works in some part of the territory of
the former Turkestan amounted to only 36.4 million rubles. These costs were
sufficient to complete the irrigation works of only 80000 hectares of old and new
lands (Shamsutdynov, 1949, p. 14). With great difficulties, progressive domestic
hydro-technicians sought scarce funds for research and exploration aimed at
improving the irrigation of Central Asia. After all, this was a vital condition for the
development of the region’s richest agricultural resources and the fight against the
terrible impoverishment of the local peasantry.

The exploration works in the Syr Darya Basin over several years (until 1917)
provided material for the development of a project for irrigating half a million
hectares of land in south-eastern Fergana. This project was “implemented” by
I. H. Aleksandrov in 1918. The project covered large tracts of irrigated land in
Skobeliev, Kokand, Osh and Andijan regions. It should be noted that these lands on
the left shores of Syr Darya and Kara Darya, had previously attracted the attention of
private entrepreneurs. In 1910 and 1912, attempts were made to obtain concessions
from the tsarist government for their irrigation. The project of irrigation of these
lands, proposed by private entrepreneurs, involved the construction of a dam on the
Naryn river, the principal structure of the main canal crossing the Kara Darya
aqueduct (approximately along the Andijan river meridian) and running parallel to
the Central Asian railway line up to the river Kokand. This channel was expected to
irrigate more than 200,000 ha of desert land.

Having thoughtfully studied the previously developed plan, Ivan Havrylovych
proposed a completely different project, which was fundamentally different from the
previous one in that water was used not from the Naryn river but from the Kara
Darya and smaller mountain rivers that flowed from the Altai Ridge: the Ak-Bura
river, the Soh, the Shakhimardan and others. The Kara Darya river is a large tributary
of the Syr Darya. Developing a project for regulating the drainage of Syr Darya,
I. H. Aleksandrov was convinced that Kara-Darya waters could be used for irrigation
of about 500000 hectares, and this solution of the problem was to give the most
rational distribution of water in the Syr Darya basin and release the waters of the
Naryn for irrigation of the Dalversinskyi and Holodnyi steppes.

The project by I. H. Aleksandrov envisaged regulating the runoff of the Kara
Darya by means of a large reservoir, in which water could be stored during the period
when it was not needed for irrigation, and given to the river at times of lack of water
in the irrigation network. Ivan Havrylovych considered the most suitable place to
construct a reservoir near the village of Kampir-Rawat, where the high rocky shores
converged at a close distance. All these circumstances, as I. H. Aleksandrov noted,
allowed “comparatively profitable to build a dam and form a giant reservoir of
water”. The irrigation project of south-eastern Fergana was drawn up by
I. H. Aleksandrov according to the materials of the exploration works, which were
carried out for 4 years, from 1913 to 1917 (Aleksandrov, 1923a). The project
impressed not only with the originality and brilliant technical design, but also with
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the enormous research material, on the basis of which the author built undoubtedly
the best irrigation scheme for that time.

Regarding his project in comparison with the proposals of the earlier period,
Ivan Havrylovych gave the following considerations:

1. To irrigate the left-bank (southeast) Fergana the waters of the Kara Darya
should be completely used; the waters of both Naryn itself and those stored in
reservoirs located in the upper Naryn should be used completely for irrigation of the
Holodnyi and Dalversinskyi steppes and lands in the lower reaches of the Syr Darya.

2. The Kara Darya water should be used more sparingly, since winter runoff
should also been fully utilized.

3. The length of the main canal and with it the amount of wasted water should
be reduced.

4. The need to construct a large aqueduct through the Kara Darya is then
eliminated.

5. The channel route should go higher than planned in the project of private
entrepreneurs. Due to this, a large amount of land was involved in the irrigation area
and water use was regulated over a large area. In other words, the “command area” is
expanding, that is, the irrigation area by the waters of this large channel.

6. In the area of subordination to the channel there were included the lower
sections of Ak-Bura, Aravan-Sai, Isfayrak and Shakhimardan systems, which were
not sufficiently provided with water.

7. The use of differences in the rivers’ flows to generate electricity should pay
back the cost of their construction and give a sufficient amount of energy to supply
Fergana (Aleksandrov, 1923a, p. 179).

The proposal to use the hydraulic differential energy was first put forward by
I. H. Aleksandrov in the hydraulic engineering and science. It was a very important
innovation in the creation of irrigation facilities. For the first time, a prominent
engineer considered the close combination of irrigation problems with the wide and
rational application of water resources of Central Asian rivers (Aleksandrov, 1923Db).

Large-scale studies of this kind are supposedly “harbingers” of his later projects
of large hydropower plants (including in Central Asia). Yet while conducting
research in the Syr Darya basin, Ivan Havrylovych confidently predicted the great
importance of the Central Asian rivers as a powerful source for obtaining cheap
electricity. Of course, he considered receiving this energy in connection with the
construction of irrigation facilities. Proposed by I. H. Aleksandrov, ideas about
combining irrigation tasks with obtaining cheap electricity through installations built
on large irrigation canals and dams of reservoirs were absolutely original in technical
terms. These ideas, further developed by Ivan Havrylovych and other home scientists
and engineers, led to the remarkable successes of the complex design of hydropower
structures in the former USSR.

The preparation of the irrigation project for south-eastern Fergana and the
Tashkent region was preceded by extensive work on the study of the Syr Darya basin,
the results of which were outlined by I. H. Aleksandrov in articles and separate
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publications: “Surveys on the arrangements of reservoirs in the upper reaches of the
Syr Darya River” (1914) (Aleksandrov, 1914), “Regime of rivers of the Syr Darya
River Basin” (1923) (Aleksandrov, 1923c), “Regulation of the flow of the Syr Darya
River and prospects of irrigation in its basin” (1923) (Aleksandrov, 1923d) and
others.

Ivan Havrylovych realized that only new forces and hard work would be able to
turn backward and beggarly Turkestan of those times into the area of innumerable
people’s riches, “... the development of material culture in the Tashkent region,” the
scientist wrote, “will always be connected with the development of irrigation and
energy supply, since no crops are possible at all in Turkestan without irrigation, and
energy is important especially in Tashkent region, which promises to become the
main industrial centre of Turkestan in the future, deep wounds caused to the economy
in the last decade, will quickly heal with the friendly work of the young forces”
(Aleksandrov, 1923b, p. 56).

Conclusions

On the basis of a large number of sources it is determined that occupying various
positions . H. Aleksandrov successfully participated in solving complex technical
issues of hydraulic engineering. One can substantiate that scientific researches by
I. H. Aleksandrov were carried out in the context of the challenges of the engineering
science of his time. Scientific and creative contribution by I. H. Aleksandrov can be
divided into five main directions of science and technology development: hydraulic
engineering, hydropower, geographic zoning, railway transport and irrigation. The
hydraulic engineering period in the scientific activities by I. H. Aleksandrov was the
first where the future Academician applied his knowledge, skills, enormous
organizing abilities, and proved his potential. The ideas of I. H. Aleksandrov were
frequently linked with scientific ideas and concepts of his predecessors:
P. P. Melnykov, D.I. Zhuravskyi, M. A. Beleliubskyi, S. D. Kareisha and others.
However, they always were creatively re-thought by the talented scientist and
engineer (Isaienko, 2013). It demonstrates that the works of I. H. Aleksandrov is a
significant contribution to the development of hydraulic engineering and hydropower
science, through which the scientist occupied the position of one of the leading
scientists and brightest engineers of his time.
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Buecok akagemika L. I'. AslekcaHapoBa y poO3BUTOK IiAPOTEXHIKH (HAa NPUKJIALL
HAYKOBHMX TA IH/KEHEPHUX MiAX0AiB 10 npodJiem ipurauii Typkecrany)

Anomauia. Icmopis nayku ma mexHiku 5K 2any3b HAYKOBUX 3HAHb CHPIAMOBAHA
HA 8UBYEHHS HAUOLIbUWL 3HAYYWUX [0ell BUOAMHUX BUEeHUX MdA NPAKMUKIE ma IXHIill
8NIUE HA NPOCYBAHHS YUX MEXHON02il ma c8imoeull po3eumox Hayku. Ha oymky
asmopie cmammi, 00Hi€l0 3 makux ¢hicyp nouamxy XX cmonimms € axkaoemix
L I'. Anexcanopos. Icmopuunuii ma HayKo8uil auaniz cumms ma OSIbHOCHI
L I'. Anexcanopog 5K HAYKOB020 mMeOpemuKa, IiHdiCeHepa, Op2aHizamopa HAayKu
BUDISHAEMbCSL  BUCOKOID — AKMYANbHICMIO — 3A80AKU  Macuimabhocmi — ma
VHigepcanibHOCmi 1020 — HAykogoeo  eHecky.  Haykoso-meopuy — pobomy
L I'. Anexcanoposa modicHa po30itumu HA N’SAMb OCHOBHUX HANPSAMKIE PO3GUMKY
HAyKu [ mexHonoz2iu: 2iopomexHiyne 0yOiBHUYMBO, 2iOpoeHepeemuKa, 2eocpagiune
PAUOHYBAHHA, 3ANIBHUYHUL MPAHCNOPM MA 3POULeHHS. Y KOHMeKCmi pPO36UMKY
eiopomexuixu ma eciopoenepeemuxu 1. I'. Anexcanopos mas 00cscHeHHs C8IM0B020
pi6HA, AKI  NpOCAAGNANU  HAYIOHANbHY HAYKY. Ale 00 OCmaHHix  poKis
L I'. Anexcanopog 30e6inbuioco 8U3HAHUU NPOESKMAHMOM i OOHUM i3 OYOiBeIbHUKIG
Hninposcoxoi I'EC nobnuzy 3anopivcocs (1927-1932) (8in niocomysas npoekm i
Kepysaeg 6yoisHuUYymeom Haubiibuioi Ha mou yac 8 €sponi 2iopoenekmpocmarnyii) abo
JdHC AK meopyem ma PO3POOHUKOM MemOoO0a02ii eKOHOMIYHO020 PAUOH)BAHHSL
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Paosancoroco Corozy. Inwi oocaenenns ma ioei akademika I. I'. Anexcanoposa pioxo
32a0yomsb Yy HAYKOBUX Npaysix ma O0CHiOdceHHAX. Y cmammi pobumsbcsi 6UCHOBOK,
Wo wupoma Haykoso-mexHiyHux inmepecis 1. I'. Anexcanopoe 6yna pe3yromamom K
11020 THOUBIOYaANbHUX 30i0HOCMEll, MAK | pemenbHoi meopemudHoi ma npaKmudHoi
nideomoseku,  AKy — ompumas  monoouul  indxcenep 1. I. Anexcanopos  8i0
BUCOKOKBANIPIKOBAH020 BUKNAOAYLKO20 CK1a0Y MOoCKO8CbK020 8UL020 MEXHIYHO20
yuunuwa ma Mocko8cbko2o iHaHceHepHo20 yuunuwa Ynpasninua wiisaxie cnoy4enHs.
lizanmcwka npayezoamuicms 1. I'. Anexcandposa maxooic 8i0iepana 8axciugy poiv y
toco axcummi. Benuxka kinvxicms Odxcepen noxasana, wjo 3aumarouu pizHi nocaou,
1. I'. Anexcanopos 6pas yuacms y GUpiuleHHi CKIAOHUX MEXHIYHUX 3A80AHb CYUACHOT
LlOMY enoxu, a U020 HayKo8i iInmepecu 3a8x4cou 0YIu 8 KOHMeKCmi 3a80aHb IHICeHepil
ma Hayku moeo uacy. I I. Anexcanopog iniyitoeas Haykosi OUCKycii wooo
0yOisHUYymMea nopmie i KaHalie, y C80ili pobomi GIH BCLIAKO CHPUSE PO3BUMKY
BIMYUZHAHOI NPOMUCIOBOCMI 3A2ANIOM, mMa 2IOpOMexHIKU 30Kpema. Aemopu
CMBEPOANCYIOMb, WO CYUACHUL No2na0 Ha Haykosy cnaowuny l. I'. Anexcanoposa y
KOHMeKCmi  pO36UMK)Y  2IOpOMeXHIKU,  2lOpOoeHepeemuku ma  3a1i3HUYHO2O
MPAHCcnopmy 0OHO3HAYHO BUZHAE, WO 8 KOHYEHMPOBAHO-V3A2AIbHEHOMY U201 ioel,
meopii ma Kouyenyii, GUCYHYMI mMa HAYKOBO OOIPYHMOBAHI AKAOEeMIKOM
L I'. Anexcanoposum matidce cmo poKié momy HAGIMb Cb0200HI CHPUSAIOMb PO3BUMK)
HAYKOBO-MEXHIYHO20 NPOYECY.

Knwuoei cnosa: I I'. Anexcanopos, ciopomexuiune 0y0i@HUYMBO, NPOEKMU
3POULEHHA, NPOEKMU eHeP2ONOCMAYAHH, Pe2yNI08aHHs meyil piuKu

Hcaenko Asiekcanap
AO «Ykp3ani3HULs»
5, yi. TBepckasi, Kues, Ykpauna, 03680

Hcaenko CBetiiana
['ocynapcTBeHHBI YHUBEPCUTET HHPPACTPYKTYPHI U TEXHOIOTHI
9, yn. Kupunosckas, Kues, Ykpauna, 04071

Bruaan akagemuka W. I'. AslekcanapoBa B pa3BuTHE THAPOTEXHUKH (HA
NnpuMepe HAYYHbIX U HHKEHEPHBIX MOAXO0A0B K NMPodjeMaM UPPUT AU
Typkecrana)

Annomayun. Mcmopus Hayku u meXHUKU KAk OMPAcib HAYYHO2O 3HAHUS
HANpaeleHa Ha u3yyeHue Hauboaee 3HAUUMBIX UOel BblOAIWUXCS VUEHbIX U
NPAKMUKOS U UX BIUAHUS HA PA3BUMUEe MUPOBOU HAYKU U pazsumue mexnonocui. 1o
MHEHUIO asmopos cmambvl, 0OHUM U3 Makux oeamesei Hauyana XX eéexka AGusemcs
akademux U. I'. Anexcanopos. Ucmopuko-HayuHbvlil aHaiu3 HCU3HU U 0essmelbHOCmu
U. I'. Anexcanoposa Kax HAyyHO2O0 MeEOpemuKda, UHIHCeHepd, Op2aHu3amopa HAayKu
umMeem BblCOKYI0 AKMYAIbHOCMb 01a200aps MACUimMabHOCMU U YHUBEPCATbHOCMU
e2o0 Hayunozo ekaaoa. Hayuno-meopueckyio pabomy U. I'. Anexcanopoéa moNCHO
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pazoenums HA NAMb  OCHOBHLIX HANPABIEHUU PA3BUMUS HAYKU U MEeXHUKU!
2UOPOMeEXHUKA, 2UOpOoIHepeemuKa, eeozpaghuueckoe patioHuposanue,
JHCENIe3HOOOPOIICHBINL  MpAHCNOpM U uppueayus. B kowmexcme  pazeumust
auopomexuuxu u euoposnwepeemuxu y H. I'. Anekcanoposa Ovliu 00CmMudiICeHUs
MUPOBO20 YPOBHSL, KOMOPbIE NPOCIABIALU OmeyecmeenHyo HayKy. Ho 0o nocieonux
nem U. I. Anekcanopos 6 OCHOBHOM U38ecmen KaK NPOEKMUPOSWUK U OOUH U3
cmpoumeneu /[nenposckoti I'IC noo 3anopoxcvem (1927-1932) (om nodcomosun
npoekm U pYKOBOOUNl — CMPOUMENbCMEOM  KpYnHeuuwlel  HA MO  8peMs
euopoanekmpocmanyuu 6 Espone) unu xax cozoameins u pazpadbomuux Memoooi02un
aKkoHOMUYeckoeo 3onupoganus Coeemckozo Coroza. [pyeue docmudicenus u uodeu
akademurka HU. I'. Anexcanoposa peoko YNOMUHAIOMCA 6 HAYYHbIX padomax u
uccnedosanusix. B cmamve Oenaemcsa 6vl600 o0 mom, umo wupoma HAY4HO-
mexHuueckux umnmepecos H. I'. Anexcanoposa oOviia pe3yibmamom, Kak e2o
UHOUBUOYATILHBIX  CNOCOOHOCMEl, MAK U OCHOBAMENLHOU Meopemudeckol U
NPAKMUYECKOU n0020MOBKOl, NOTYYeHHOU MOTIOObIM UHOICEHEPOM
U. I'. Anexcanoposovim om 8bICOKOKBANUDUYUPOBAHHO2O npogeccopcrko-
npenooasamenbcko2o cocmasa MocKko8CK020 8blcuiec0 MEXHUYECKO20 YUUIUWA U
Mockosckoeo undicenepHo2o yuunuwa Ynpasienus nymei cooowenus. I ueanmcexas
pabomocnocoonocmo U. I'. Anexcanoposa cviepana 8axiCHYIO POib U 8 €20 JHCU3HU.
MHnooicecmeo  UCMOYHUKO8  NOKA3AIU, UYMO  3AHUMASL  pasHvle  OO0JHCHOCHIU,
U. I'. Anexcandpos yuacmeosan 6 peuwleHuu CJLONCHbIX MeXHUYeCKUx 6Onpocos
COBPEMEHHOU dNOXU, U e20 HAYUHble UHmMepechl 8ce20d Obliu 68 KOHmeKCcme 3a0ay
MexXHUKY u Hayku e2o epemenu. U. I'. Anexcanopos unuyuuposan Hayunvie OUCKYCCUU
0 cmpoumenbcmee NOPmMos U KaHalos, 8 c8oell pabome oH 8CA4ECKU CHOCOOCMBO8AIL
PA36UmMuUI0  OMe4eCmMEeHHOU NPOMBIUIEHHOCU 68 YeloM U 2UOpPOMmexHuKe 8
yacmuocmu. Aemopuvl ymeepaicoaiom, Umo COBPEMEHHbL 63271510 HA HAYYHOe
Hacneoue  U. I'. Anexcanoposa 6  Kowmekcme — pazgumus — 2UOPOMEXHUKU,
2UOPOIHEP2EMUKU U IHCENE3HOOOPONHCHO20 MPAHCHOPMA OOHO3HAYHO NPUSHAEM, YO
8 KOHYEHMPUpPOBAHHO-0000WEHHOM 6ude uoeu, meopuu U KOHYenyuu, Komopwvie
8bI0BURAIOMCA U HAYYHO 00OO0CHO8wI8aomcs akademukom H. I'. Anexcanoposwim
noumu cmo Jaem HA3ao, 0adce Ce200Hs CHOCOOCMBYIOm pa3eumulo HAay4Ho-
MexHu4ecKo20 npoyecca.

Knwuesvie cnosa: U. I Anexcanopos, 2cudpomextHuxka, uppueayuoHHvie
NPOEeKmbl; NPOEKmMbl IHEPLOCHADIHCEHUSA, pe2yIUPOBAHUe CIOKA PeK
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