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CpaBHHUTEJBHBINA aHAIN3 BOCTPEOOBAHHOCTH Pe3yJbTATOB
HAYYHOMH JeATeJHbHOCTH B 00J1aCTH ACTPOHOMHMHU U OMOTEXHOJIOTHH

B crarbe oTMeueHa BakHeiflasi pPoJjib ACTPOHOMHH — OJHOT0 M3 CTapefIIMX HAYYHBIX
HANpPaBJIeHHIl M OHOTEXHOJOTHMH — OTHOCUTEJIbHO MOJIOA0H 00J1acTH (PyHAAMEHTAJIBHBIX HCCIIe-
JOBaHWii; B OMOTEXHOJIOTMH BbIIeJ€HO MNATH HANPaBJIeHWii AesiTeIbHOCTH: Oeiasi, 3eiaéHas,
KpacHasi, cepasi u cunsisi. Lless npeacraBieHHoii padoThl — OLeHKA Pe3yJbTATUBHOCTH HCCJIEN0-
BaHuii y4éHbIX H cnenuaancToB B 2013-2018 rr. Ha ocHoBe 6a3 nannbix PUHIL B 1ByX HayYHBIX
cepax. AHaTU3 NPOBOAMJICS ¢ YYETOM TAKHUX HAYKOMETPHYECKHX MOKa3aTesel, Kak My0JHKa-
IMOHHASI AKTHBHOCTH HCCJe0BaTelell, a TakKe HUTHPYEMOCTh MX NMYOJHMKALIMiIl M BOCTpPedo-
BaHHOCTH HTOTOB PadoT. BeisiBIeHa AMHAMUKA NMOKa3aTeJeil My0JIMKANMOHHOIi AKTHBHOCTH: MO
ACTPOHOMHUH OHH OBLIM MPAKTHYECKH HEM3MEHHBIMH, 2 B 00J1aCTH OMOTEXHOJIOTHH MPeBbIIATH
O/THOMMEHHBbIE TO0Ka3aTe/n Mo acTpoHomun B 3—4 pa3za. Kpome Toro, ormMeueH HempepbIBHBIH
poct uX 3HaveHuii ¢ 2013 r.: B 2017 r. noka3areju My0IMKAMOHHOH AKTHBHOCTH NPEBBLICHIH
aHajsornynble 3Ha4eHns 2013 r. Ha 25%. B To ke Bpemsi moKa3aTeJ M HUTHPYEMOCTH B 00J1aCTH
ACTPOHOMHHU H OHOTEXHOJIOTUH, OTPAKAIOIINE PEAKIMI0 HAYYHOr0 CO00IECTBA HA HTOTH padoT
HccJeoBaTelleil, Kak M NMoKa3aTeJn BOCTPeOOBAHHOCTH, 32 MOCJeJHUE NSATH JeT HelpepbIBHO
yMmeHnbaauch. IIpu 3ToM 1o nokasaresiro BOCTpeGOBAHHOCTH HTOTOB HCC/Ie10BATEIbCKUX PadoT
ACTPOHOMHSI U OMOTEXHOJIOTHS B TeYeHHE BCero pacCMaTPUBAEMOr0 NMepHoia BO3IJIABJISIIIN ecTe-
CTBEHHO-HAYYHbI€ OTPACJIH HCCJIe0BAHMIA.

CraThsl OATOTOBJIEHA NPH NoAdepxkKe Poccuiickoro ¢onaa pynraMeHTATBHBIX HCCIEN0-
BaHuii, rpant Ne 18-07-00036 A.

KJtioueBblie ¢JI0Ba: aCTPOHOMUSL, [UTHPYEMOCTh, OMOTEXHOJIOTHsL, ITyOJHKAIIMOHHAS AKTHB-
HocTh, PUHLI, a3 dekTrBHOCTE HaydHOI pabOoTHI, BOCTPEOOBAHHOCTH PE3YIIBTATOB paboT.

58 Hayu. u TexH. 6-ku, 2019, Ne 8



UDC 002:51
DOI 10.33186/1027-3689-2019-8-58-66

Valery Arutyunov

Russian State University for the Humanities, Moscow, Russia

Comparative analysis of the demand for the results
of scientific activities in the field of astronomy and biotechnology

The author emphasizes the most important role of astronomy as one of the oldest areas of
research and biotechnology and as a relatively young field of basic research. Five vectors in bio-
technological research are specified. The purpose of this study is to evaluate the findings of
2013-2018 in these two scientific fields on the basis of RSCI (Russian Science Citation Index)
databases. The analysis was accomplished with a number of scientometric indicators: publication
activity of researchers, as well as citation and relevance of their findings. The dynamics of indica-
tors of publication activity is evaluated: for astronomy, the indicators remain practically un-
changed, while for biotechnology, the same indicators exceed the eponymous figures in astrono-
my threefold. Besides, the values were continuously increasing since 2013; and in 2017, the publi-
cation activity indicators increase by up to 25% as compared to 2013. At the same time, indica-
tors of citation for astronomy and biotechnology, reflecting the academic community response to
the research findings, as well as the demand indicators, were continuously decreasing over the 5-
year period. At the same time, in terms of demand, the research findings in astronomy and bio-
technology were in the top of the natural science studies during the whole period under consider-
ation.

The article includes a number of tables representing the study results. The article was pre-
pared through the support of the Russian Foundation for Basic Research, Grant No. 18-07-00036 A.

Keywords: astronomy, citation, biotechnology, publication activity, RSCI, efficiency
of scientific work, relevance of findings.

The role of basic research is hard to overestimate: their results can lead to
the most significant changes not only in technology but also in people's minds,
opening up new areas of human activity. Astronomy can be attributed to the oldest
direction of basic research, and biotechnology to a relatively young one. The pur-
pose of the presented research is to evaluate the results of the research results of
scientists and specialists in 2013-2018 based on Russian science citation index
databases in two scientific fields: astronomy and biotechnology. The universe is
increasingly turning into a laboratory of modern science, in which science reveals
new information about physical processes and phenomena. And, although astron-
omers continue to engage in traditional observations, astrophysical research is
taking the lead. Biotechnology can be considered the basis of scientific and tech-
nological progress, it is designed to solve many modern problems, while ensuring
a balance in the relationship between society and nature. Modern biotechnology is
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divided into white, green, red, gray and blue. White biotechnology is industrial
one focused on the production of vitamins, amino acids, alcohol, etc. Green bio-
technology is more associated with agriculture, including methods of genetic en-
gineering, as well as the creation of bio-fertilizers. Red (medical) biotechnology
includes the production of drugs using cellular and genetic engineering. Gray bio-
technology involves the development of products and technologies for the protec-
tion of the environment (sewage treatment and gas-air emissions, soil remediation,
industrial waste disposal). Blue biotechnology is focused on the most efficient use
of the resources of the oceans. The flow of publications on astronomy for the peri-
od under review was virtually unchanged. Publication activity in the field of bio-
technology exceeded the indices of astronomy of the same name by 3—4 times.
Citation indicators in the field of astronomy and biotechnology, reflecting the re-
sponse of the scientific community to the results of the work of researchers over
the past five years, have a tendency to continuously decrease their values, as in
other natural sciences.

Jlns1 ycnemHoro peleHus HempoCThIX 3aJad, KOTOpble CToAT nepen Poccu-
e, HeoOXO0/IMMO CKOHIIEHTPUPOBAThH BCE YCHIIMS HAYKH Ha Te€X KIIIOYEBBIX BOIPO-
cax DKOHOMHUKH, KOTOpPBIE CITOCOOCTBYIOT BHEIPEHHIO HAYYHBIX IOCTHIKEHHH
B IIPOM3BOACTBO. Poib (QyHIaMEHTAIbHBIX UCCIEAOBAaHMWN B 3TOM TPYJHO Iepe-
OLIEHHUTh: UX PE3yIbTaThl MOI'YT IPHUBOANTH K HaubOojee CyIIeCTBEHHBIM H3MEHe-
HUSIM HE TOJIKO B TEXHHKE, HO M B CO3HAHMH JIIO/ICH, OTKpBIBas HOBBIE 00IacTh
yeJoBeYecKkoil aesTenbHOCTH. K crapeiiemy HarpaBieHUIO (yHIaMEHTaIbHBIX
UCCIIEIOBAaHUIl MOXKHO OTHECTU aCTPOHOMHIO, K OTHOCHTEIBHO MOJIOAOMY — OHO-
TEXHOJIOTHUIO.

AcTpoHOMUS — OJJHa M3 BaXHEHIIMX (DYHIaMEHTAIbHBIX HayK 00 OKpyXa-
tomeM Mupe. OCoOEHHO BaXKHOE 3HAUCHUE aCTPOHOMUS IIPUOOpeNa B HAIllM IHHU, B
STOXY peaii3alui COBPEMEHHBIX MH(QOPMAIMOHHBIX M MHHOBAIIMOHHBIX TEXHO-
noruii. be3 He€ okazanuch Obl HEBO3MOXKHBIMH MHOTHE JIOCTIKEHUS] HAYKH U TEX-
HHKU, BKJII0Yasi OCBOEHUE KOCMOCA.

Bakneiiiee HampaBiieHHEe (QYHIAMEHTAJIbHBIX HCCIIENIOBAHUN — HM3ydeHHE
CTPOEHHSI MaTepUu U (PU3MUYECKUX ITPOLIECCOB, IPOMCXOISAIINX B IpHpoae. UToOs!
OTKpBITH YTO-TO NPHUHIMITHAIBEHO HOBOE, CIIENYET TIIATeIbHO M3y4aTh HEM3BECT-
Hble (hU3UUECKUE SBICHUS — PE3YJIbTaTOB OOBIYHBIX PYTHHHBIX HCCIEOBAHHUN
yKe HepocTaTouyHo. HeoOxoauMo m3ydars BEIECTBO M MAaTEpUIO B NPEIETbHBIX,
9KCTPEMAIIEHBIX COCTOSTHUSIX.

CBepXBBICOKHE TEMIIEPATYpPhI B JECITKH U COTHH MHJUTHOHOB I'Pa/IycoOB, KO-
JIOCCaJIbHBIE DHEPTHH, JaBJIEHHE B COTHH MMJUTMOHOB arMocdep, KOCMUYECKHH
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BaKyyM, OIPOMHBIE TUIOTHOCTH IO COTEH MHJUTHOHOB M MHJUTHAP/IOB TOHH BEIIle-
CTBa B KyOMYECKOM CaHTHMETpPE — JAJIEKO He TOJHBIM MepeveHb SBJICHHM, 10-
CIIE/ICTBUS KOTOPBIX HEOOXOANMO HUCCIE0BATh COBPEMEHHOMY aCTPOHOMY.
Bcesennas Bcé Oonbliie mpeBpanaercs B 1abopaTopH0 COBPEMEHHOTO ecTe-
CTBO3HAHUS, B KOTOPOM HayKa BBISBIIIET HOBBIE CBEACHUS O (PU3MIECKUX MPOLIEC-
cax W sBieHusX. M XOTsI aCTPOHOMBI MPOIOKAIOT 3aHUMATHCS TPATUIIHOHHBIMU
HaOIIOICHUSIMH, BEIYIYIO POIIb MPUOOPETAIOT acTPOHU3UUCCKUE UCCIICIOBAHUSL.

C yuéToM HEOOXOTUMOCTH TOBBINIATH KAYECTBO KM3HH COBPEMEHHOrO Ye-
JIOBeKa, OMOTEXHOJOTHIO MOXXHO CUMTATh OCHOBOH Hay4HO-TEXHHUYECKOTrO Mpo-
rpecca. Kak JauHaMuuecku pa3BuUBaeMas TPOMBIIUICHHAs OTpacib W 007acTh
3HAHWI OHA MpPU3BaHA PELIUTh MHOTHE COBPEMEHHbIE MPOOIEMbI, 00ecmeunBast
P 3TOM OaNlaHC BO B3aMMOOTHOIICHHUSIX OOIIECCTBA U MPUPOJIBL.

CoBpeMeHHass GHOTEXHONOTHSI TOAPA3ACsAeTC Ha Oenyro, 3e1éHyio, Kpac-
HYI0, CepyIo U CUHIOIO.

benas OGuotexHomorus — npoMbiluieHHas. OpUCHTUPOBaHA Ha MPOHU3BOI-
CTBO MPOAYKTOB, PAHEE BBIMTYCKAEMbBIX XUMHYECKOU MPOMBIIUICHHOCThIO, — BH-
TaMHUHOB, aMHUHOKHCIIOT, CITUPTa U Jp. (C y4€TOM TpeOOBAaHHUI K OXpaHEe OKpYyKa-
Io1IeH cpenpl).

3enénas GuotexHOmoOrus B OONbIICH CTENEHH CBA3aHA C CEJIBCKUM XO3sil-
CTBOM: HCCIICIOBaHHsI HANPABJICHBI HA CO3/IaHHE OHOTEXHOJOTHYECKUX METOJIOB
U TipenaparoB i 60psObI ¢ BO3OYAUTENAMH OONe3HEH KyIbTYPHBIX PACTCHUH U
JIOMAIIHUX >KABOTHBIX; IOBBIIICHHUE MPOJYKTHBHOCTH PACTCHHH, B TOM YHCIIE
C HCIONb30BAaHHEM METOJIOB T'CHETHUYECKOH WHXEHEepPHHU, a TaKXKe Ha CO3JMaHHUE
Oouoyn00peHuit.

Kpacrnas (MenunmHCKast) OMOTEXHOIOT S HANOOJIEEe 3HAYMMA [T YeTTOBEKa.
OHa BKITIOYaeT MPOU3BOJACTBO JICKAPCTBEHHBIX MPEMapaToB C HCIOIb30BAaHHEM
TEXHOJIOTHH KIIETOYHON M T'€HETHYECKOW WHXKEeHEpHH (TCHHbIC THATHOCTHKYMBI,
3eNnéHble BaKIWHBI, KOHCTPYKIMU U MPOAYKTHI TKAHEBON WHKCHEPUH, MOHOKIIO-
HAJIBHBIC aHTUTENA | JIP.).

Cepasi GHOTEXHONIOTHS TMOIPA3yMeBaeT pa3pabOTKy MpenapaTtoB W TEXHO-
JIOTHH JUISl 3alUTBl OKPYXKAroUIeH cpelbl (OYHUCTKA CTOKOB M Ta30BO3JYLIHBIX
BBIOPOCOB, PEKYJIbTHUBALUS IMOYB, YTHIHM3AIMs MPOMBIIUICHHBIX OTXOJOB C HC-
MOJNB30BaHHEM OHOOIMYECKHX MPOIECCOB U CHENUATM3UPOBAHHBIX OHONOrHYE-
CKHX arcHTOB).

Cunsist GUOTEXHOJIOT NSl OPUEHTUPOBAaHA HA MaKCUMaJIbHO d(QEKTUBHOE UC-
MONB30BaHUE PecypcoB MHpPOBOrO OKeaHa, MPEXJe BCEro MOPCKOH OUOTHI st
MONYYCHUsS] OUONOTUUECKH AKTHBHBIX M JICKAPCTBEHHBIX BEIIECTB, a TAKKE MH-
HICBBIX U TEXHUYECKUX HHIPETUCHTOB.

Takum 00pa3oM, COBpEMEHHasi OMOTEXHOIOTHS — OJHO M3 MPHOPHTETHBIX
HANpaBJICHUH HAIIMOHATBHOW SKOHOMHUKH BCEX PA3BHUTHIX CTPAH.
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Poccuiickue acTpoHOMBI M OMOTEXHOJIOTY BXOIST B COCTAaB OoJiee YeM YeThl-
PEXCOTTBICYHOM apMuu HccieaoBaTeneil crpans! [1]. bonbIIMHCTBY U3 HUX BCe-
rra Obljla MHTEpECHA OIEHKA PEe3yJIbTaTOB MX pabOThl HAyYHBIM COOOIIECTBOM H
cnenuanuctamu. Cieayer OTMETUTb, YTO B HacTosmiee BpeMs B Poccun n B Mupe
paboty yu&€HBIX, IpenojaBaTeneii U CHEelHaIiCTOB OLEHHBAIOT 10 KOHKPETHBIM
KOJIMYECTBEHHBIM pe3yibTaTaM, B TOM YHUCJIE C MOMOIIBI0 HayKOMETPUYECKHX
ToKasaTesiell pe3yJIbTaTUBHOCTH PadOT HMCCIeoBaTeNsl HA OCHOBE UX IIUTHPYEMO-
ctu C (B TOM yHcie ¢ y4€TOM Yucia myoaukanuii P) 1 nHuexca Xupiia.

B Hamre BpeMst MHTEpeC MpEACTaBISIIOT HE TOIBKO UTOTH HCCIIEOBAaHHUM, HO
1 BOCTpeOOBaHHOCTH (/) HAyYHBIM COOOIIECTBOM M CHEIUAIUCTAMU PE3yIbTATOB
paboThl YU4EHBIX B pa3iMYHBIX HANpaBJIEHHUAX HAYK, ONperelisieMas COOTHOLICHH-
em C/P.

Kpynnaeiimast B Mupe cucrema ydéra myOnukanuii u nuruposanus Web of
Science (WoS) [2] BkiltoyaeT naHHBIC Ooiiee yeM u3 19 ThIC. aBTOPUTETHBIX MEXK-
JIyHapOJHBIX HAaYYHBIX JKypPHAJIOB IO BCEM HAIpaBJICHHUSM HCCIIE€AOBaHUH, a CH-
crema Scopus [3] — u3 23 ThIC. KYpHAJIOB. BONBIIMHCTBO W3 MpeACTaBIECHHBIX
B WoS xypuanop mpuxoautcsi Ha CIIA, BemukoOputanmto u Hunepramisl.
B aTux crpaHax HaxonsTcs KpyIHEHIIHE W3aTelIbCTBA HAYYHOW JMTEpaTyphl U
penaKiyy BeayInX MEeXIyHapoIHBIX HaydHBIX XypHayoB. HayuHoil mepuosanke
JPYTUX CTpaH TPYIHO MONAacTh B KPYT M3JaHUH, HHIEKCUPYEeMBIX B WosS.

Tak kak B WoS u Scopus 1o pa3iauyHbIM NPUYMHAM JIUIIL (parMeHTapHO
YUUTHIBAJIHNCH PE3YbTaThl ITyONHMKAlMA W IUTUPOBAHHS POCCHHCKHX YYEHBIX,
B HayuHoli 31ekTponHO# Onbnuoreke Poccuu Obu1o Hayato hopMHUpOBaHUE 0a3bI
nmaHHBIX Russian Science Citation Index (RSCI), xoropas crama emg OIHOMN
HanmoHanbHOM B/l myOnukammii M uuTHpoBaHusl B MHpe (10 He€ OBUTH CO3/1aHBI
KuTalickast n Kopelckas). OHa mpeqHasHauYe€Ha HE TONBKO JUIS OIEPaTHBHOTO
obecrieueHns] HAyYHBIX HCCIEOBAaHUN aKTyaJbHOM CHpPaBOYHOW HMH(pOpMaimen
B Pa3NMYHBIX OTPACIAX 3HAHWH, HO M JUIS OLEHKH PE3YIbTATHBHOCTH U d(dek-
TUBHOCTH JEATEIHHOCTH HAayYHO-HCCIIEIOBATEILCKUX OpTaHM3alUi, YUYEHBIX,
KYpHaJIOB H T.JI.

Hmwxe npoananm3upoBaHa TUHAMHKA IMyONMMKAIMi (TyOJMKAaIMOHHOW ax-
tuBHOCTH) P yuéHbix B 2013-2018 IT. B 00J1aCTH aCTpOHOMUM ¥ OMOTEXHOJIOTHH, B
KOTOPBIX OTPa)KarOTCsl UTOTH McciieioBaHni (puc. 1), a Taroke X uutupyemocts C
(puc. 2) n BoctpeboBaHHOCT V (puc. 3).

OTH nokaszaTenu ObUIM TONy4eHbl Ha ocHoBe jgaHHbIX w3 BJ[ PUHILL [4], B
KOTOpOH CBEJEHUSI O ITyOIMKAIMOHHOW aKTUBHOCTH M IIMTHPYEMOCTH YYEHBIX B
obyacTi acTpoHOMHMH U OHoTexHosoruu (opmupytorcs mo 11 u 9 ocHOBHBIM
HaIpaBJICHUSAM UCCIEJOBAaHUI COOTBETCTBEHHO.
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[ToTrox myOnmMKanuii MO0 acCTPOHOMHH 3a pacCMaTpPHUBAeMBId MepHoj ObLI
MPaKTHYECKH HeU3MeHHbIM. [IyOnuKalmoHHas akTHBHOCTh B 00JIaCTH OMOTEXHO-
JIOTMM TIpEBbIIIATa OJHOMMEHHBIE MOKa3aTedd IO acTpoHOMuUu B 3—4 pasa.
Kpome Toro, ormeuancss HempepbIBHBIA pOCT 3HaueHUd P: mpu 3tom B 2017 1.
MOKa3aTeI ITyOJIMKAIIMOHHON aKTMBHOCTH IPEBBICHIIM aHAJIOTWYHBIE 3HAYCHUS
2013 r. npaktuuecku Ha 25% (puc. 1).
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Puc. 1. lunamuka ny6aukauuii 8 2013-2018 rr.
B 00J12CTH ACTPOHOMHUH U OHMOTEXHOJIOTHH

IToxa3zaTenu MUTUPYEMOCTH B PACCMATPUBAEMBIX €CTECTBEHHO-HAYUHBIX OT-
pacnsax 3HaHuH yMmeHbpmmnuck B 2017 I. mpakTU4ecKH B YETHIPE pa3za MO CpaBHe-
uuro ¢ 2013 1. Dra HeraTuBHas TeHAEHIMS coxpaHuiach u B 2018 1. (puc. 2).
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Puc. 2. lunamuka qutupyemoctu nydsaukanuii 8 2013-2018 rr.
B 00J1aCTH aCTPOHOMHMH U OHOTEXHOJIOTHH

Kak m3BecTHO, HanOOJNbIIME MOKA3aTENN IYyOJUKAIIMOHHONW aKTHMBHOCTH W
LIUTUPYEMOCTH CPElN €CTECTBEHHO-HAYYHBIX OTpaciieil 3HaHUH B TaKUX 00JIacTsX,
Kak xumust [5] u pusuka. AHann3 BocTpeOOBaHHOCTH MCCIIEI0BAHUN MOKA3all, YTO
10 9TUM KPHUTEPHUSIM CpPey OCHOBOIOJIATAIONINX E€CTECTBEHHO-HAYYHBIX OTpaciel
3HAHWH JUIUPYIOT aCTPOHOMHUS M OnoTexHosorus. B To sxe Bpemst BocTpeOOBaH-
HOCTh UTOTOB HCCIICIOBaHUI B 0oOjactu actpoHoMuu B 2017 T. ymana B 4eTwIpe
pasa no cpaBHenuto ¢ 2013 r. [Tokazarenu BocTpeOoOBaHHOCTH B cepe OHOTEXHO-
JIOTUH 3@ TOT K€ MEePHOJl CHU3UIIUCH TIOYTH B LIECTh pa3 (puc. 3).
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Puc. 3. /lunaMuka BOCTPe0OBAHHOCTHU Pe3y/IbTATOB HAYYHOU JeATeabHOCTH B 20132018 .
B 00J1aCTH aCTPOHOMHMH U OHOTEXHOJIOTUH

AHanu3 HayKOMETPUUYECKHUX MOKa3aTelled, UCTIONb3YEeMbIX sl OLEHKH UTO-
OB HAYYHOW JAESITENbHOCTH, B JBYX OCHOBOIOJATAIONIMX HAMpPaBIEHUSIX €cTe-
CTBCHHO-HAyYHBIX OTpaciei 3HAHUI — aCTPOHOMHUH U OMOTEXHOJIOTUHU — TIO3BOJTHI
cJIeN1aTh BBIBOJIBI:

MyOJIMKAIIMOHHAS aKTHBHOCTh HCCJCIOBATENed B OOJIACTH aCTPOHOMHUU
B 2013-2017 rr. ocTaBanmach MpakTHYECKH HEU3MEHHOH, a B cepe OHOTEXHOIO-
UM YBEJIMYWIIACh HA 4eTBepTh. OTMETUM, YTO B JIPYTUX HAMPABIEHUSIX UCCIENO-
BaHWU (HampuMep, B MH(GOPMATHKE, aBTOMATUKE W BBIYUCIUTEIHHON TEXHUKE,
KHOCPHETUKE W CBS3W) MyOJIMKAIIMOHHAS AKTUBHOCTH CTalla YMEHBIIATHCS YXKE
¢ 20162017 rr. [6];
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MoKa3aTejii UTUPYEMOCTH B obOnacTH aCTpOHOMUU U 6I/IOTeXHOJ'IOFI/II/I, OT-
paxaromue peakiuuo Hay4HOro COO6II1€CTB3 Ha UTOIru pa60T HCCHeZ[OBaTeHeﬁ, 3a
NOCICAHUE TIATH JIET UMCIOT TCHACHIWIO K HCHPEPLIBHOMY YMCHBIICHHWIO CBOUX
3Ha‘IeHPII>i, KaK U B IPYI'uX €CTECTBCHHO-HAYYHbBIX OTPACIAX 3HaHPII>i;

10 ITOKAa3aTECJIIo BOCTpe6OBaHHOCTI/I HUTOTOB HUCCICA0BATCIbCKHUX pa60T acT-
POHOMUSA U OMOTEXHOJIOTHS B TeUCHHE paccMaTpuBacMoOro nepuoga BO3IJIABIAOT
€CTCCTBCHHO-HAYYHBIC OTPAC/IN HCCIIEIOBAHUN.
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