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G.A TIKHOYV IS THE FOUNDER OF ASTROBOTANY

Abstract. The President of the Republic of Kazakhstan N.A. Nazarbayev has defined an entry into a 30 of the
most developed states of the world as a priority strategic objective of the state. Achievement of a goal among other
assumes also the expansion of the taken positions in the world market of space services. In this regard need of carrying
out a multidimensional research of history of development of space activity in the territory of our state, both during the
Soviet period, and since finding of independence by Kazakhstan is represented axiomatic. Knowledge created, thus,
will allow to estimate adequately value of astronautics in the history of Kazakhstan and directly a role of Kazakhstan
in the history of astronautics. In this article, in the context of detection of the contents of the Kazakhstan contribution
to development of astronautics historical bases of the advanced character of the Kazakhstan scientific thought as
important factor of complex activity of the Soviet state in development of space technologies reveal. The principles of
historicism and an integrated approach of scientific knowledge used in the course of the research have allowed to
consider evolution of scientific knowledge of space in their historical development from the moment of origin and up
to now in interrelation with various aspects of space activity. The reliability of the presented materials is defined by
character of the used sources most of which part is made by funds of the Central archive of the National Academy of
Sciences of the Republic of Kazakhstan. In the content of the received results the formation fact in the Academy of
Sciences of KAZSSR in the forties of the XX century of the new earlier not existing independent scientific direction —
sciences astrobotany which founder was the honored worker of science of the Kazakh SSR Gavriil Adrianovich
Tikhov is established. The received results can be used in the context of expansion of knowledge in the field of
national history and also for definition of the relevant directions of further historical researches. Historically
reasonable fact of important value of the Kazakhstan science for development of world science about space is
established.
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Introduction

In domestic historiography questions of the Kazakhstan contribution to development of astronautics
have received rather narrow aspect of the consideration; that visually appears from results of the carried-out
analysis of the existing publications [1 Page 46-48, 2 of Page 92-98]. Meanwhile, this problematics is rather
many-sided and perspective from the point of view of carrying out historical researches as it owing to depth
of the contents abounds with the historical events and the facts which provide scientific interest in the set
allowing to take out her as self-contained and unique category of historical science of Kazakhstan; in a type
of the fact that lighting of these pages of the Kazakhstan chronicle can not only promote significant
enrichment of national consciousness but also have a positive impact on formation of patriotism of new
generation of the Kazakhstan citizens [3 Pages 303-308].

In the context of told, as a objective of this research is carried out the studying of a role of the
Kazakhstan science in development of astronautics, in a type of the fact that consideration of this
problematics allows to elicit the unique historic facts, clearly showing that results of research activity of
domestic scientists during the Soviet period, having determined by itself the advanced character of the
Kazakhstan scientific thought, have allowed not only to solve many technical problems arising in the course
of development of the space equipment acts but also to head absolutely new earlier not existing scientific
directions under the auspices of Academy of Sciences of KazSSR.

Methods

During conduction of the research, the principles of historicism and an integrated approach of scientific
knowledge were fundamental. In the set, they have allowed to consider an object of research in a
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retrospective of his formation and in interrelation with various aspects of the appearance. At the same time,
also concrete historical methods of scientific knowledge have found the application; namely historical and
genetic and ideographic methods. Thus, it was succeeded to show historical occurrence and a human factor
— the value of the personality in the development of scientific knowledge.

Results

The Kazakhstan scientific thought represents the whole pleiad of bright uncommon talented scientists.
In this row a specific place is held by Gavriil Adrianovich Tikhov's personality — astrobotany, the
corresponding member of the Academy of Sciences of the USSR, the academician of the Academy of
Sciences of KazSSR, the honored statesman of science of the KazSSR; laureate of the Orders of Lenin and
Labour Red flag, medal «For valiant labor in the Great Patriotic war of 1941 — 1945» [4].

The native of Smolevichi of the Belarusian SSR (1875) Gavriil Adrianovich has devoted all the course
of his life to professional studying of astronomy. He has graduated from physical and mathematical faculty
of the Moscow university on the speciality of astronomy (in 1897); successfully protected the degree of the
master of astronomy (in 1913); a scientific degree of the doctor of astronomy (in 1934); professor of
astronomy is awarded an academic status (in 1949). In different years he worked in various profile
institutions, including Astrophysical observatory in Medona (near Paris), Pulkovo Observatory for about
forty years, and Academy of Sciences of the Kazakh SSR — from 1941 to his last days. Since 1947 he had
headed the Sector of astrobotany organized by him. Merits of the scientist are recognized by both domestic,
and foreign scientific community that among other predetermines value of the available archival materials
transferred after Gavriil Adrianovich Tikhov's death on January 25, 1960 by the Sector of astrobotany and
his foster daughter Anna Gavriilovna on continuous storage to the Central archive of National academy of
sciences of the Republic of Kazakhstan. The personal archival fund of the academician of the Academy of
sciences KazSSR was made by the unique documents systematized according to seven sections [3]:

- biographic materials;

- G.A. Tikhov's works and materials to them;

- materials of public, pedagogical and scientific activity;

- correspondence;

- photoillustrations;

- materials about Tikhov G A ;

- materials of other persons.

About two hundred scientific works belong to G.A. Tikhov, among which scientific articles about
possibility of life on other planets of solar system [6], results of observations of Mars, Saturn [7], the Moon
[8]. a technique of astronomical observations [9], brightness and blueness of the sky [10] and others. Being
a militarian, the corporal Tikhov has offered a number of new ways of observation on the basis of use of
opportunities of the light filters allowing to improve visibility of underwater objects and constructions when
holding actions of visual air reconnaissance [11]. Besides, the scientist was interested in the effect of self-
emission of plants [12 Pages 3-7], adaptability of flora to various extreme living conditions |13 Pages 673-
676], a variety of manifestation of life and a possibility of her existence outside of the Earth [14 Pages 145-
152].

Thus, it is noted that the materials of personal archive of Gavriil Adrianovich Tikhov presented in the
Central archive of the National Academy of Sciences of the Republic of Kazakhstan allow to thoroughly
investigate the public, pedagogical and research activity of the scientist and, thus, to reveal prerequisites
and conditions of formation of new branch of scientific knowledge of space.

The fact, that the G.A. Tikhov’s ideas about the development of the independent directions of
astronomy and astrophysics originated from results of the observations made by him in 1909 in Pulkovo
Observatory by the 30-inch refractor [15] and also in 1918 and 1920 by the 15-inch refractor [16 Pages 5-
6], is undoubted.

However, as it testifies from Gavriil Adrianovich's memoirs, the repeated analysis of the data obtained
earlier, which is carried out in 1945 in Alma-Ata, became for the scientist the starting point for carrying out
in 1946 in mountains of Zailiysky Alatau of new researches; as a result of which the new division of the
Academy of Sciences of KazSSR — «The sector of astrobotany» has received its official existence on
November 11, 1947. In a consequence (in 1948-1951) under the leadership of G.A. Tikhov expeditions on
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studying of optical properties of plants in the subarctic region (the area of the ostium of the Ob River), in
the desert of the Central Tien Shan, in the mountains of Kyrgyzstan, on coast of Issyk Kul, the area of the
Lake Chatyr-Kul, on Pamir and the Southern Kazakhstan were organized; by results of which analysis
together with astronomical observations of the planet Mars (during oppositions 1948, 1950 and 1952) the
rich scientific material has been accumulated; among other things, this work allowed to formulate the main
postulates of astrobotany as a science [17]:

1. Laws of life in the Universe are uniform in essence, but are various in a form and manifestation;

2. The adaptability of life to conditions of the environment is extremely high;

3. Plants have the optical adaptability to environment conditions.

Thus, analyzing the available archival materials it is possible to state with confidence the fact that the
astrobotany as directly new science has originated in 1945 in the city of Alma-Ata of the Kazakh SSR [18
Pages 36].

During the research activity G.A. Tikhov has developed a number of techniques [19 Pages 526-528]
and also special devices for execution of observations among which by its originality marks out designed
by him sapphire cyanometer — the device intended for the determination of optical properties of the sky. So,
by means of its usage the scientist drew a conclusion about the uniqueness of atmospheric conditions for
production of astronomical observations in certain areas of the Southern Kazakhstan. In his reports, Gavriil
Adrianovich, in particular, notes the following words: «Observations were made by me in August, 1943 in
Achisay (Ak-Dzhar) ... Already the first proximate impression of the clear sky in Achisay and in
Baydzhansay was absolutely exclusive. Such clear sky, with such depth of a sapphireness I saw very
seldom, only on the high mountains. Besides the sky in both places struck with the stability of its purity ... 1
have never observed such a clear sapphire sky near the Sun anywhere » [20].

In this way it is necessary to notice that in the observations G. Tikhov focused a great attention to the
formulation of color of the sky and, in accordance, he searched the definitions which optimally characterize
it, that has found the reflection in a number of the works which are carried out by him: «A4s a result of the
research I consider that the comparison of color of the sky with color of sapphire used in the Bible is
extremely successful. We will be much closer to the truth calling the sky not blue, but sapphire» [21].

Under the auspices of the created Sector of astrobotany the activity on a search of the optimum place
for deployment in the territory of Kazakhstan of observatory [22 Pages 2] has been sped up. For searching
of the best places for placement of the astronomical tools in 1950-1952 G. A. Tikhov have been initiated
three expeditions in 11 places of Kazakhstan and Uzbekistan, an research object of which was assessment
of quality of astronomical images, therefore the images received in the area around Turkestan [23] have
been recognized as the best.

At the same time on consideration of optical characteristics of suitability of the area for carrying out
observations of celestial bodies — the Kazakhstan territory has been recognized by the scientist as the best in
comparison with the being available analogs of the foreign states. Thus, G. Tikhov noted: «7The Kazakh
republic at the its extensive ferritory has the numerous places suitable for the specified purpose (a comment
of the author: organizations of astrophysical observatory). On Ridge Karatau around Achisay and
Baydzhansay the transparency of the atmosphere and blueness of the sky are considerably surpass the best
areas of Europe and America» [24 Pages 9]. In this way, it is necessary to notice that quite possibly the
mentioned physiographic conditions haven't lost the relevance to this day owing to what they can be used as
well in nowadays.

Nevertheless, the necessity of the developed infrastructure, availability and proximity of locations of
scientific and educational institutions and a combination of a number of additional factors (such as,
providing with electricity, water, a condition of the soil, a platform relief, the presence of suspensions in the
air, etc.) have defined the choice of the location of present astrophysical laboratory near the city of Almaty
[25 Pages 15-19].

Thus, the fact that research activity of Gavriill Adrianovich Tikhov had a great importance for
development directly Kazakhstan and in general the Soviet science is established, moreover received by
him results and the formulated conclusions have brought a notable contribution to many-sided process of
expansion of scientific knowledge of space, having allowed to distinguish as the independent scientific
direction new science — astrobotany. All the professionalism, all himself G. Tikhov has devoted to studying
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of astronomy, formulating: « The main objective of the sector of astrobotany is the research of a possibility
of life on other planets of solar system, except Earthy [26].

However secking life traces among stars, he organized and made a large number of surveys in various
corners of Earth; relying on works of K.A. Timiryazev, S.N. Vinogradsky, P. Bekkerel and other scientists,
comparing the elicited facts and drawing logical parallels, he have substantiated and alleged a possibility of
existence of life forms on Mars and Venus, supposed existence of microorganisms on giant planets of solar
system Jupiter, Saturn, Uranium and the Neptune. Undoubtedly, the scientist allowed probability of
differences in manifestation of organic organisms on other planets, at the same time with a confidence
claiming that «... life is incomparably more flexible, than all lucky coincidences ... life is the natural
phenomenon, which is happening with iron necessity as a result of evolution of substance» [27].

After the death of the scientist the activity of the scientific direction developed by him has weakened, a
part of materials has been transferred to archive, the Sector of astrobotany has been abolished, however, the
significance of results received under his management have its recognition in wide circles of scientific
community to this day, visually testifying the contribution of the Kazakhstan scientific thought to
development of the specific direction of science.

Summary, discussion, conclusions

In the context of the previously mentioned, following states are argued:

1. Astrobotany as the separate scientific direction has originated and got its development in the 40-50th
years of the XX century in scientific community of the Academy of Sciences of KazSSR;

2. The founder and the main driving force of astrobotany as sciences, the doctor of astronomy,
professor, the corresponding member of the Academy of Sciences of the USSR, the academician of the
Academy of Sciences KazSSR, the honored statesman of science KazSSR Gavriil Adrianovich Tikhov
appeared;

3. The relevance of results of the scientific research received under the auspices of G.A. Tikhov is
characterized by three aspects:

- the uniqueness of the Kazakhstan territory from the point of view of carrying out optical observations
of celestial bodies is by practical consideration proved and optimum sites of the area for placement of
astronomical tools are substantiated;

- the extensive material characterizing special properties of flora, among other growing in the territory
of Kazakhstan, 1s received;

- the conception of astrobotany is created and evidence-based theories of a possibility of the existence
of life on other planets are formulated.

It is quite probable that led by necessity to expansion of an area of the existence, the mankind in the
near future will face the need of the practical solution of questions of colonization of territories of new
planets owing to what the problems of astrobotany formulated by G.A. Tikhov will find the direct
relevance, and therefore the perspectivity of this scientific direction can't lose the novelty.
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I.A.Kem:xeaes'
"PaqmO3IEeKTPOHMKA XKOHE GANTAHBIC SCKEPH-HIKEHEPITIK HHCTHTY T, AMaThl, KasakcTan
I''A THXOB - ACTPOBOTAHUKAHBIH HET'T3IH KAJIAYIIIbI

Annoranmua. Kazakcran Pecmyomakacemsiy [Tpesuaenti H.O. HazapOacs oxemzaeri ¢H qamMerrad 30 MCMIICKETTIH
CTPATCTHAIBIK MAKCATTAPBIHA Kipy OaChiM PCTiHAC AlKBIHAAABL. AJFa KOHFAH MAaKCATKa JKCTY YIIIH OacKalapIbIH
KATapblHIA FAPBINTHIK KbI3METIH OJEMAIK HAPBIKTA AJBIN JKATKAH MO3HINLIIAPBIH KEHeWTyAi kesaehmi. OchFaH
0alnaHBICTBL, KEHECTIK Ke3eHIe, coHmaif-ak Kazakcran Toyercizmikke we OOmFaHHAH Oepi, emiMi3aiH ayMarblHAA
FAPBINUTHIK KBI3METTIH TAPUXBIH JAMBITYJBIH KOMACHEKTITl 3EPTTEY MKYPrizy KAKETTITl aKCHOMAJBIK OOJFAHBIH
yeomHbuanpl.  Ochbunaifina  KamsIITacThIppUFAH Oimiv, KasakcTtan TapuxelHAA FApBINTBIH MOHI, JKOHE FapbIII
TapuxblHAA Tikenel KaszakcraHHbIH pemiH aypeic Oaramayra MyMKiHAIK Oepeni. Bym makamama, FapeIIKEpIiKTi
JaMBITYy1a KAQ3aKCTAHABIK YJICCiHIH MA3MYHBIH AHBIKTAY KOHTCKCIHIC, KA3aKCTAHABIK FHUIBIMH O3BIK OMIAp CHIIATHI,
FAPBINITHIK TEXHOJOTHATIAPABI JAMBITY YACPICIHE KCHEC MEMICKETIHIH KEHICHAI KbI3METIHIH MAaHBI3IBI (DAKTOPBI
peTiHAEC TapuXW HETI3ACpl AammbLIAmbl. 3epTTICyY YACPICIHAC NAWJANAHBUFAH TapHXAIT JKOHE KEIICHIl TACla
TIPUHIMIITEP] FAPBIII TYpambl FHUIBIMH OIIM TaHy COTTEH Oacrtam Oi3miH KYHTE ACHIH FaphII KbI3METIH dpTYpI
aCIEKTLIEPIH 63apa OalIaHBICTHIPA OTHIPHIIL, IBOJIOIISCHH KapayFa MYMKIHIIK Oep/l. ¥ CHIHBUIFAH MaTCPHAIIAPAbIH
JIYPBICTHIFBI MAWJATAHBIIFAH JCPEKKO3ICp CHIIATHIMCH aHBIKTATIAbL, OHBIH OackiM Oeririn Kazakcran PecryOmikacht
¥ ATTHIK FHUTBIM aKaIEMISICBIHBIH OPTAbIK MYPaFATHIHBIH KOPIAPHI Kypaiiasl. AIBIHFAH HOTIDKCICPAIH MA3MYHBIHIA
XX raceipap 40-mmer xburaapsl KasKCP Feumbim akamemmsachiHma skaHa, OypeIH OoiMaraH aepOec FBHUIBIMHU
OaFbITTBIH — acTPOOOTAHWKA FHUIBIMBIHBIH KAJBIITACTHIPY (DaKTICIH Oekirenmi, OHBIH Heri3iH Kamaymsl Kazak KCP
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Fruteiv eHOeEk ciHipreH Kanparkepl Tuxos ['aBpunn AApHAHOBHY KOPCETIN KENmi. AJNBIHFAH HOTWOKEIEDP, OTAHIBIK
TApUX CaJaCHIHIAFBI OLTIMIEPIH KEHEHTY KOHTEKCIHAC, COHAAH-aK OJAH 9pi TApHXH 3CPTTCYJIEPIiH ©3CKTi
OarpITTapbIH AHBIKTAY YIOIH MAHJATAHBUIYBI MYMKIH. OIEMIIK Fapbill TYpPadbl FBHUIBIMABI JAaMBITY YIIiH
KazakcTanapIK FRUTBIMHBIH MAHBI3BI 0ap TAPHUXH JOJICIACHTCH (DAKTICIH KOPCETIN HETI3ACTEH.

Tyiiin ce3aep: actpodusnka, actpodoranuka, . A. Tuxos.

YK 929, MPHTH 03.20
JI.A. Kemwxeoaen'
"BoeHHO-HHKEHEPHBIH HHCTHTYT PATHOYICKTPOHHKH H CBs3H, Amvatsr, Kaszaxctan
I''A THXOB - OCHOBOIIOJIO’KHUK ACTPOBOTAHUKHA

Annoramust. [lpesunent Pecydmmkn Kazaxcran H.A. HazapbaeB B KauecTBe MPHOPHTETHOHW CTPATCTHUYCCKOH
LIEJIH TOCYJApCTBA OMPEICIIIT BXOKICHHE B 30-Ky CaMBIX PAa3BHTHIX TOCYJAPCTB MHpA. JIOCTIKEHHE MOCTABJICHHON
[EJIM B YUCIIE TIPOYETO TMPEATIONATACT W PACIIUPCHHE 3aHUMACMBIX MO3HIIUH HA MEPOBOM PBIHKE KOCMHYCCKHX YCIVT.
B 3710l CBA3M TpencTaBIseTCS AKCHOMATHYHONH HEOOXOAMMOCTH IPOBEACHHS MHOTOACTIEKTHOTO WCCIICIOBAHI
HCTOPHH PA3BUTHA KOCMHUYCCKON ACATEIBHOCTH HA TEPPUTOPHH HALIETO FOCYJAPCTBA, KAK B COBETCKUH MEPHO, TaK H
co BpemeHm oOpereHms KazaxcraHom HezaBucuMocTH. CQOpMHUpOBAHHBIC, TAaKMM OOpPA30M, 3HAHHUS IO3BOJIAT
a7IcKBATHO OLCHHUTbh 3HAUCHHEC KOCMOHABTHKH B HcTOpmH KaszaxcTaHa M HENMOCPEeACTBEHHO poxb Kasaxcrana B
HUCTOPHH KOCMOHABTHKH. B I[aHHOfI CTATBC, B KOHTCKCTC BBUIBJICHUA COACPKAHUA KA3aXCTAHCKOI0 BKIAAA B PA3BUTHC
KOCMOHABTHKH PACKPBIBAIOTCSI UCTOPHUCCKHUE OCHOBBI NEPETOBOTO XapaKTepa KA3aXCTAHCKOH HAYUHOM MBICIH, Kak
HEMAJIOBAKHOTO (DAKTOPa KOMILICKCHOH JCATEIFHOCTH COBETCKOTO TOCYIAPCTBA B MPOILECCE PA3BUTHS KOCMHYCCKUX
TexHONOTHH. Mcmonmb30BaHHEIE B MPOLECCE WCCICTOBAHUS NPHHIWMNBI HCTOPHU3MA M KOMIUIEKCHOTO MOAXOJa
HAY4YHOTO ITO3HAHKS ITO3BOIMINA PACCMOTPETh BOIONUIO HAYYHBIX 3HAHHHA 0 KOCMOCE B UX HCTOPHHUCCKOM PAa3BHTHH
C MOMCHTA 3apOKACHUA U OO0 HAIIHUX I[Hef[ BO B3AaUMOCBA3H C PA3TAIHBIMHA ACIICKTAMHA KOCMHYCCKOM JACATCIBHOCTH.
JloCTOBEPHOCTD MPEACTABICHHBIX MATEPHANIOB OIPEACTIICTCS XAPAKTEPOM HCIIOJIB30BAHHBIX HCTOYHHUKOB, OOJBIIYIO
YacTh KOTOPBIX COCTABILIFOT (oHb! LlenTpansHoro apxusa HanmoHanbHoOM akanemun Hayk PecryOnmkm Kaszaxcraw.
B coxepkaHNM MOJIyYCHHBIX PE3yJIbTaTOB KOHCTAaTHpyeTcs (akr (opmuposanns B Axamemun Hayk KazCCP B 40-x
romax XX BEKa HOBOTO paHEC HECYIIECTBOBABIICIO CAMOCTOSTEIBHOIO HAYYHOTO HANMPABICHUS — HAYKA
acTpoOOTAaHMKA, OCHOBOIIOJIOKHHKOM KOTOPOH SIBHIICSI 3acIiy KCHHbBIH nesrenps Hayku Kazaxckoit CCP T'aBpuun
Anpuanosna Tuxos. [lonyueHHBIC pe3yIbTAaTHI MOTYT OBITh HCIIONB30BAHBI B KOHTEKCTC PACINMPCHHUS 3HAHWH B
00JIaCTH 0TEUYECTBEHHOH MCTOPHH, a TAKKE UL ONPEACICHHUS AKTYAIbHBIX HANIPABJICHUH TAaNbHEHINNX UCTOPHICCKUX
nccneopaHuid. KoHCcTaTHpyeTcss HCTOPHIECKH 0O0CHOBAHHBIN (DAKT HEMATOBAYKHOTO 3HAYCHHS KA3aXCTAHCKOH HAYKH
JJISL pa3BUTHS MUPOBOM HAyKH O KOCMOCE.
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