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COLMANBHAA NUCTOPUA HAYKH

Anexcaaap Hamuesma PogHbri

JIOKTOP XMMUYECKUX HAYK,

TJIaBHBIM HAyYHbIN COTPYIHUK
WMHcTutyTa MCTOpUM €CTECTBO3HAHUS
u TexHuku uM. C. 1. BaBunosa PAH,
Mocksa, Poccusi;

e-mail: anrodny@gmail.com

VK 316.444.5

IIpodeccuonanbnas kapnepa ecrecrsoucnoitaresiss XVIII —
nepsoii nojoBuHbl XIX Beka B Poccun

PaccmotpeHns! mpoliecchl mpodeccroHanmM3aluy U COIMAIM3alui eCTeCTBOUCIIBITATENIe B poC-
cuiickom counyme XVIII — nepBoit monoBuHbl XIX B. AKIIEHT clieJlaH Ha PETPOCTIEKTUBHOM OC-
MBICJICHUM TIOHATHS «TIpodecCOoHaIbHAs Kapbepa yueHoro». [IpociexkeHa TMHaAMKMKA MOSIBJICHUS
KOTHUTUBHO-MHCTUTYILIMOHAJBLHBIX CTPYKTYP (Y4eOHBIX Kadeap, eCTeCTBEHHO-HAayYHbIX KAOMHETOB
U My3€eB, XUMUYECKUX Ja0OpaTOpHii, MOMCKOBBIX 9KCIIEAULIMIA U T. /I.) KaK 6a30BBIX 2JIEMEHTOB Ha-
YUYHOI nesateabHoCTU. Hamuuue aTux CTpykTyp U npodeccuoHaibHO MOOMIBHOCTU YYEHBIX JaeT
MpeAcTaBleHue 00 UCTOKAX aKaJeMUUYECKOi, By30BCKOI M oTpacieBoit Hayku B Poccun. OcHoBHOI
yrop c/iejlaH Ha MeXBEIOMCTBEHHOI MOOMIbLHOCTU y4yeHbiX B CaHKT-IleTepOyprckoii akagemMuu
HayK, YHUBEPCUTETAX, MEAMKO-XUPYPTMUECKUX aKaneMusix, MeIuIMHCKOM KaHuesipun, [opHoM
KajeTckoM koprnyce u Kopryce ropHbeix uHxeHepoB. Ha ocHoBe u3dydyeHusi HayuyHo-OKMorpabu-
YeCKOro Marepuajia OTpaxKeHbl BAPUAHTHI MIPUXOA JIIOJIEl B HAYKY U UX NajbHEHIlIe KapbepHbIe
TPAaeKTOPUU. 3HAUUTETIbHOE BHUMAHUE yeJaeHO OuorpadusiM MHOCTPAaHHbBIX YYEHBIX, C KOTOPBIX
HauMHaJIach OTEYECTBEHHAS HayKa. B OOJIBITMHCTBE CBOEM 3TO OBIIN ITpodeccopa, MpernoaaBaTeIIn,
BBIITYCKHUKH M CTYIEHTHI €BPOTICIICKUX YHUBEPCUTETOB, IIO3TOMY 3aTparuBaeTcs He TOJBKO MEPUO]T
UX TIpeObiBaHusS B Poccum, HO M BpeMsl 10 Mpue3na B CTpaHy M ITOCJIe BO3BpAllleHUs Ha pOIMHY.
[Moxa3zaHpl 3Talbl ¥ TEHIECHIIMY (hOPMUPOBAHMS COODIIIECTBA ecTecTBOMCIIbITaTe el B Poccun. Bol-
SIBJICHBI TIPEITMOCHUTKY CTAaHOBJICHUS TUCITUTIIMHAPHBIX HAYYHBIX COOOIIECTB B KOHTEKCTE JIOTUKHU
Pa3BUTHS PA3IUYHBIX TTPOGECCUOHANBHBIX TPYNIT (Bpadeil, (hapMalleBTOB, METAJLIYProB, TOPHBIX
WHXEHEPOB, yuuTeneit u ap.). OTMeYeHo, YTO MPOIIeCC COLMATU3AUU OTEUECTBEHHBIX €CTECTBO-
HCTIBITATENIC COMPOBOXIAICS POCTOM POJIM SKCIIEPUMEHTA B HAyKe M CTAHOBJIEHUEM €€ OTHE/b-
HbIX gucuuruinH. Ho naxke B cepenune XIX B. 3ToT mpouecc B Poccuy mMen mar 3amnasabiBaHus,
Mo KpaiiHeil Mepe, Ha ITOJICTOJIETUSI, YTO OBLIO CBSI3aHO CO CJIA0BIM Pa3BUTHEM OTEYECTBEHHOI
MPOMBIIIIEHHOCTH, Ti¢ KOHIIEHTPUPOBaJIaCh OCHOBHAsI Macca €BPOIEeHCKMX XUMUKOB U (DU3UKOB.
B pesynbTate npoBeaeHHOIO UCCIEA0BaHMS ClieIaHbl BBIBOIbI, KOTOPbIE MOTYT CTaTh OPUEHTUPOM

' Pabora BeinosiHeHa npy noaaepxkke PODU. I'pant Ne 15—-03—00584.
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IUTSI JaJTIbHEMIIEeTro M3y9eH s MICTOPUKO-COLMOJIOTMYECKUX ITPoGJieM MpodecCrOHANbHOM AesTelb-
HOCTH YYECHBIX.

Karouesvie caoea: npodeccroHanbHas Kapbepa y4eHoro, mpodeccuoHaabHas MOOUIBHOCTD YIEHO-
ro, eCTeCTBOMCIBITATEIU, oTeuecTBeHHas uctopust Hayku XVIII—XIX BB., HayyHast QUCIUTUIMHA,
yueOHas IUCLMIUTMHA, KOTHUTUBHO-UHCTUTYLIMOHAJIbHBIE CTPYKTYPHI.

Ilepuon XVIII — nepBoii monoBuHbl XIX B. 11T OTEUECTBEHHOU UCTOPUU CTal Bpe-
MEHEM 3apOXKIeHUS ¥ CTAHOBJICHUS TPoheCCUOHATTLHON HAyIHOM IesITeTbHOCTH B 00J1a-
CTU ecTecTBO3HAHUS. [1OSIBMINCH, MHCTUTYTHI HAYKU 1 JIIOAH, 3aHUMABIINECS HAYIHBIMH
ucciaenoBaHusiMu. OTHaKo y HUX ObUIM pa3HbIE MyTH MPUXOMA B HayKy U pa3Hble (hOPMBI
CYILIECTBOBaHMSI B HEM. B 3aBUCHMOCTH OT COLIMATBHBIX, TOJTUTUYECKUX, 9KOHOMUYECKUX,
WHCTUTYIIMOHATBHBIX M KOTHUTUBHBIX (DaKTOPOB MpoeccnoHaibHast Kapbepa eCTeCTBO-
HCIIBITATeIsI MMeJa OTpeAc/ICHHbIC «TPaeKTOPUN IBUXKEHMS», KOTOPbIE MHTEPECHO pac-
CMOTpPETh B KOHTEKCTE MPpolecca COMAIM3AIMU YYEHBIX B POCCUIICKOM COLIMYME.

Camo noHsITHE «TIpohecCuoHanbHasI Kaphepa» B TIEPUOJ CTAHOBJIEHUST OTEUECTBEH-
HOTO €CTeCTBO3HAHMS UMeET cBol nuckypc. [IpodeccronanbHast Kapbepa y mpuriaiieH-
HBIX MHOCTPAaHHBIX YYEHBIX, C KOTOPBIX M1 HAYMHAETCS OTEUECTBEHHAS HAyKa, pa3BOpavm-
BaJIach ele 1o npuesdna B Poccuio, a y HEKOTOPBIX MPOIOJIKAJIACH TTOCE BO3BPAILIEHUS
Ha POAVHY; OMHU U3 UHOCTPAHHBIX TTOIAHHBIX OBLIN YK€ CIOXKUBIIMMUCS UCCIIENOBATE -
JIIMU, a IPYTYMe — BBIIYCKHUKAMU WA CTYACHTAMU €BPOIIEHCKHUX YHUBEPCUTETOB.

B omiiuue oT yyeHbIX Oojiee MO3MHEro Mepuoaa OTEYeCTBEHHON MCTOPUM, TepBbIe
€CTeCTBOUCTIBITATENIN HE OBUIM MCCIeNOBATEeNIIMU B COBPEMEHHOM TOHWMAaHUU 3TOTO
cioBa. laxe wieHsl [leTtepOyprckoit AkameMuun HaykK U xynoxecTB (AH) momkHbBI ObLIH
COBMeENIaTh HAyYHYIO AESITEIbHOCTb C MPENOAAaBaTENbCKOM, MTPOCBETUTEIBCKON U IKC-
nepTHoU padoToil. K ToMy ke HEKOTOPBIE U3 HUX 3aHUMAJIMCh YaCTHOM MPAaKTUKON B Ka-
YecTBe Bpaueii, (hapMalieBTOB, yIuTeNel, MHXEHEPOB U apXUTEKTOPOB. MHOTHE U3 HUX
BOCIIPUHUMAJH ce0s1 HE KaK YYEHBIX, a KaK MPeCTaBUTENEl 3TUX pa3INyHbIX podeccu-
OHAJIbHBIX KOPIOpPAlUii, CTOCOOHBIX U3yYyaTh U MPEenoAaBaTh pa3IuvHbIe TUCIIUTUTAHBIL:
oT (prstocoduu 0 TEXHOJIOTUM.

HccnenoBanust B Poccun BIutoTh 10 Bropoit yeTBepTy XIX B. ObUIM CKOpee UCKITIO-
yeHueM, yeM mnpaBwioM. Kak nuiietr B. M. BepHanckuii, «HaydyHast uccienoBaTesibckKast
paboTa B pyCCKMX YHUBEPCUTETAX ObUIAa TIpOBeAeHa MPodeccopcKon KOUIerneil HeoXu-
JAHHO ]ISl 3aKOHOJMATEJsI, BOTIPEKU CO3HATENbHOW BOJIE TIPaBUTENbCTBA» | Bepradckuil,
1988]. EctecTBOMCIIBITATEIM YYBCTBOBAIM O0JIee TECHBIE CBSI3U HE CO CBOMMMU KOJIJIeraMmu
B Poccuu, a ¢ yueHsIMu U3 EBpornbl, rie HaydHast paboTa Oblla HEOThEMJIEMOI YacThlO
WX COIMAIBHON XU3HU. Y Hac TOIbKO ¢ 1819 r. BEIOOp AMCCePTAIMOHHON TEMbI CTAHO-
BUTCSI CAMOCTOSITEJIbHBIM JUISI COMCKATEeJIsl MarucTepckoro Wivd JOKTOPCKOTO 3BaHUS;
¢ 1820-x rr. Ha TOJKHOCTHU CTaJIM Ha3HAYaTh C YYETOM JIMCCEPTALMOHHON paboThI U yXKe
B 1844 r. 66110 chopMyTMpOBaHO OPULIMATIEHOE TpeOOBaHME, YTOOBI MUccepTalvs ObuTa
OpUTHMHAJIbHA TI0 cofepxXaHuio [ Buuaenxosa, 2014, c. 100].

B paznuunbIx NpodecCUOHANBbHBIX TPYIIax HayyHble 3HAHUS HE UMEIU LIMpO-
KOl connanbHoi 6a3nl. DyHmaMeHTalbHas HayKa ObUIa TI0 TTPeuMYIIeCTBY X000U B TIO-
BCEIHEBHOU MPaKTUKE MEIUKOB, NUHXEHEPOB, PyJO3HATLIEB, aTPOHOMOB, APXUTEKTOPOB
U CTPOUTENEN, Y KOTOPBIX HE ObUIO HU BPEMEHU, HU CUJI, HU XEJIaHWI IS TPOBENCHUS
Hay4yHbIX uccienoBaHuid. [IpukianHas Hayka 6e3 onopbl Ha (pyHIaMeHTaIbHbIE 3HAHUS
U TIpY TTACCUBHOM UHTEpPECe K HEeil CO CTOPOHBI MMPOMBIIIIJIEHHBIX U arpapHBIX KPYTOB 00-
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LIECTBAa OTCTaBajia B CBOEM Pa3BUTUM OT BeIyLIMX eBponeiickux cTpaH. B 'epmanuu yxe
BO BTOpo#i 4yeTBepTH XIX cTONETHSI BOZHUKIIA HOBasl MOZIE/Ib OKCIIEpUMEHTAbHOM HaYKH,
0a30BBIM 2JIEMEHTOM KOTOPOUl ObUIa MCClIeA0oBaTeIbCKasl JabopaTOpUsl B YHUBEPCUTETE.
IToaTomMy TaM mosiBMIIach HOBasi (popmaliysl €CTeCTBOUCIIBITaTeNIei, CIIOCOOHBIX K IPO-
BEIEHUIO CaMOCTOSITEJIbHBIX 3KCIIEPUMEHTAIbHBIX MCCICIOBAaHUN, KOHKYPHUPOBABIIMX
3a pabouyne MecTa He TOJIBKO B HayKe, HO U B cdepe skoHoMuKu. B Poccun ata Mmogenb
3apaboTaert, 1o KpailHell Mepe, Ha YeTBEPTh BeKa I103Xe, HO U3-3a OTCYTCTBUSI pa3BUTOM
IIPOMBIIIIJICHHOCTH OYIET eIlle JOJTHE TOIbI IIPOOYKCOBBIBATD.

C mo3uinit CerogHsIIHETO THS, OLCHUBAas 00pa3 eCTeCTBOMCITRITATEIIS TIPOIILIOTO,
MOXHO MPEAnoJOXuUTb, 4TO B nepBoii yetBepTu XVIII cTosetnsi eMy COOTBETCTBOBAIO
He 00JIee TecsaTKa YeJIOBeK, KOTOPhIE HAXOMWINChH HAa TOCYIapCTBEHHOM CIIyK0e MIIM 3aHU-
MaJINCh YaCTHOM ITpakTUKOM. K cepennne croeTns ata mudpa, mo-BUINMOMY, BO3pocia
pasa B TpH, KOTlIa OCHOBHOIT KOHTMHTEHT €CTeCTBOMCITBITAaTEIei ObUT cBsI3aH ¢ AH. A yxe
B cepenrHe XIX B. KOJIMYECTBO €CTECTBOMCIIBITATECH YBEIUUUIOCH IPUMEPHO Ha MOPSI-
JIOK; U3 KOTOPBIX OOJILIIMHCTBO COCTABJIsUIN Tpodeccopa U MpenoaaBaTe i yHUBEpCUTE -
TOB, MEAULIMHCKUX aKaAeMUi, MHXXEHEPHBIX, IIIKOJ U YUMIMILL.

OcHoBHble TeHAeHLuK npouecca GopMUPOBAHUA
coobujecTBa ectecTeoucnbITaTenen

B XVIII B. KanpoByl0 OCHOBY OT€UECTBEHHOTI'O €CTECTBO3HAHUS COCTABJISIIM WHO-
CTpaHHBIE YYeHbIe, B OOJIBIIMHCTBE CBOeM Ipodeccopa, mpernoaaBaTev, BbIITYCKHUKI
U CTYIEHThI €BPOIEMCKUX YHUBEPCUTETOB, KOTOPhIE IIPUHECTU C COOOI HaydyHYIO UAEO-
JIOTM10, OCHOBaHHYIO Ha 3KCIIEPUMEHTAIbHOM MOIXO0/1€ K U3YYEHUIO IIPUPOIBI U U3BJIeYe-
HUIO TIPAKTUYECKOM ITOJIb3bI OT MOJYYEHHBIX 3HAHUI.

Ve co BTOpoOii MOJOBUHBI CTOJIETUSI B HAYKy MPUIILIM KOpeHHbIe poccusiHe. [naB-
HBIM (DaKTOPOM TIPUXOAa B HAYKy POCCHSIH, KOHEUYHO, OBbLJIO pa3BUTHE CHUCTEMbl OTeue-
ctBeHHOro oopaszoBanus. B XVIII B. oHa HaumHanachk ¢ IyXOBHBIX CEMUHAPUIA, aKaaeMuit
U «IIGUPHBIX IIKOJI» IIPH LIEPKBSIX U MOHACTBIPSIX, 3aTEM IMOSIBUINCH CIICIMATIM3UPOBAH-
HbIE YYMJIWINA U IIKOJIbI (BOCHHBIE, MHXEHEPHbIE U MeOUIIMHCKNE); B 80-¢ TOIObI cTanu
OTKPBIBAThCSI HapomHble yunnuina. Ho, 6e3yciioBHO, caMblii OOJIBIION BKJIAI B TIOATOTOB-
Ky 00pa30oBaHHBIX Jifonei B Poccum BHeCM ruMHa3nu, ocobeHHo B XIX B., korna B 1803 1.
OBLIM BBEICHBI yUeOHBIC OKpYTa 1 TMHMHA3UHU CTAJI OTKPBIBATHCS B KAXKIOM I'yOSpHCKOM
ropoze ISk TIOATOTOBKHU MX BBIMYCKHUKOB B YyHUBepcuTeTHl. C 1804 1. B yueOHYI0 mpo-
rpaMMy TUMHA31i OblIa BKIIIOUEHA eCTeCTBeHHas ucTopus, a ¢ 1811 1. «pusuka u ecre-
CTBEeHHas ucropust» [ Mocuuesa, 2017].

B Poccum Tpamuiys MOATOTOBKY HAYYHO-TIEAArOTMYECKNX KaApOB €CTECTBOMCITBI-
Tarejeil OTIIMYAIOCh OT TOI, YTO OBbLIa B 3aIlTaTHOCBPOIIEHCKUX (HEMEIIKNX) YHUBEPCH-
TeTaxX. Y Hac CTYACHTOB CTAU CPa3y IMPUKPEILISITh IO OIpeIe]IcHHBIM HayKaM B AKaze-
MHUYECKOM TMMHAa3UM (HaydHBIM KJIaccaM), TOTJa KakK 3a TPaAaHUIIEH CTYAEHTHI MOJTyJaan
B HauaJjie 6osiee ob1Iee HaydyHO-(puiIocopckoe oOpa3zoBaHue, TIPEXIe YeM BHIOPATh CBOIO
crieliMayn3annio. B omnpeneneHHOI CTeleHN TaKoe TOJOXKEHWe COXPAaHUIIOCh M B YHH-
BEPCUTETCKOM 0OyueHWu. Takasi Tpamuivs MMesla KakK psl CBOMX TUTIOCOB, TaK M MH-
HycoB. OTedecTBeHHbIe ecTecTBoucnbiTaTes XVIII — nepBoit mosoBuHbl XIX B. ObUIH
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B OCHOBHOM COCPEIOTOYEHBI Ha OMUcaTeIbHO-COOMpaTEIbHON (KaMepalbHOI) 1 3KCIIe-
PUMEHTAJIbHO-TEXHUYECKOI padoTe, a TeopeTUUeCKue 0000IIEHUS ObUIN YASIOM EIUHUIL.

B nepsoii monoBuHe XIX B. 623011 eCTeCTBEHHO-HAYYHOIO 00pa30BaHUSI CTAHOBUTCSI
YHUBEPCUTETCKAs TTOATOTOBKA. [1py 3TOM HaMeTHUJIach TEHACHIINS K COKPAIICHIIO YHC-
Jla YYEHBIX ¢ IUIIJIOMAaMU MHOCTPAHHBIX YHUBEPCUTETOB, HO YBEJIMYUJIOCH KOJIUYECTBO
€CTECTBOMCIIBITATE I, TIPOIISAIINX CTaXKUPOBKY B €BPOIEMCKUX YICOHBIX 3aBeICHUSIX.
WHCTUTYT CTaXXUPOBKHU CTAJl HEOTHEMJIEMO YaCThI0 YHUBEPCUTETCKOM MOATOTOBKH IS
MOJIOJBIX JIIOAEN, KeJIaBIIMX clesIaTh MPO(eCCUOHAIbHYIO Kapbepy B BBICIIMX YUEOHBIX
3aBeJeHUSIX CTpaHbl. [IoMUMO YHUBEPCUTETOB, OyayILIME YUEHbIE TTOIydaiu 00pa3oBaHue
B I'maBHOM nemarormnyeckoM nHctUTyTe CankT-IleTtepbypra, Cankr-IleTepoyprckoit Me-
JIUKO-XUPYPruuecKoit akaaeMuu u B ee MOCKOBCKOM OTIeJIEeHUH, a Takke [ opHOM KaaeT-
ckoM Kopiyce [ Poodusiit, 2016, c. 501].

OpnHako, Mo MHeHMI0 BepHanckoro, HaydHasi paboTa pa3BUBaeTCs MO CBOUMM 3aKO-
HaM, KOTIa HaydHOe MUPOBO33peHNE, HE TOIKPEIICHHOE TTPAKTUKOM, MOXKET MapamoK-
caJlbHbIM 00pa30M BCTYIIMTh B IMIPOTUBOpPEUYMEe C HAyYHOU AesaTelbHOCThI0. OH 3aMeuaer,
YTO OHO MOXKET «JIaxke MHOTIa MEeIlIaTh Hay4HOI paboTe U HAyYHOMY TBOPUYECTBY, TaK KaK
OHO HeM30eXXHO 3aKpeIlIsieT HayIHbIC OITMOKN JTaHHOTO BPeMEHHU, IIPHUIaeT BpeMEHHBIM
Hay4YHBIM TTOJIOKEHUSIM OOJIbIIYIO JOCTOBEPHOCTh, UM OHU B AEHCTBUTEILHOCTU UMEIOT.
OHo Bceraa MPOHUKHYTO CTOPOHHMMU HayKe MOCTPOeHUSIMU Dunocobuu, peIuruu, oo-
IIECTBEHHON XM3HU, XyI0XECTBEHHOTO TBOpUYeCTBa» [Bepradckuii, 1981]. dna Poccun,
0COOEHHO TIepBOil TTONIOBMHBI XIX B., HAYYHO-MHUPOBO33pEHUYECKIE BOIIPOCHI TIPEBaJIM-
pOBaJIM HaJ HAyYHO-UCCAEA0BaTEeIbCKMMU; a 9TO MPUBOIUIIO K TOMY, YTO B YHUBEPCUTET-
CKOI1 cpene ObLIO Topa3ao O0JIblIe «TeOPETU3NPOBABIINX» YUSHBIX HATyp(hUI0CODCKOro
TOJIKA, 9YeM peaJbHO 3aHUMAaBIINXCSI 3KCIIEPUMEHTAIBHON MesSITeIBHOCTBIO.

K Tomy e npuObIBIIME HHOCTPAHHBIE YUEHbIE TaJIEKO HE BCeraa CTPeMUIUChH 3aHU -
MaThCsl BKCNEpUMEHTaIbHOI paboTol, TpeOoBaBIleil JOBOJILHO OOJBIIMX YCUINI U Bpe-
MeHU. 151 NMpUIalleHHBIX CIELUAaIUCTOB 3[eCh ObUIM AOBOJIBHO IIMPOKUE BO3MOX-
HOCTH peaiM3allii ITOMUMO 3aHSITHMI 3KCIepUMEHTAIBHON Haykoit. Crep:KWBaIOIINM
(akTOpoM uX coLMaAIU3ALMU SBISIJICS HEONpeAeJAeHHbIM 3aKOHOAATEIbCTBOM CTaTyC
yuyeHoro B obiecTBe. HekoTopnle akaneMuku, Kak Hanpumep, . bepnynnu, B 1733 1.
M3-3a 0TKa3a IIPUCBOUTD €My «UMH 1 IIPEUMYIIECCTB 3NCITHIX COBETHUKOB TOCYIapCTBEH-
HBIX KOJIJIeruii» mokuHya Poccuio, ctaB npodeccopom bazenbckoro yHuBepcurera y ceost
Ha poAvHE, IIe MpHoOpeaT MUPOBYIO M3BECTHOCTh CBOUMM TpydoM «['MapomuHaMuKar,
ory0mKoBaHHBIM B 1738 1. [Ardpees, 2009]. I1pu BceoOIIeit paH:KUPOBAaHHOCTH TOCY-
JNApCTBEHHBIX CIYXalluX ToJAbKO B 1804 r. mpodeccopa u npenogaBateav YHUBEPCUTETOB
MOJyYMJI YAHOBHUYBHM Pa3Psiibl, YTO MO3BOJIMIO UM 3aMETHO YIYYIIUTh CBOE COLIMAIb-
HOE U MaTepUaJIbHOE MTOJIOXKEHME B OOIIIECTBE.

Haubosnee GaaronpusiTHbIE YCIOBUS JISI UCCIIEIOBATENbLCKOM pabOThl ObLIN Yy ecTe-
cTtBoucnbITaTesaeli B AH 1 yueOHbIX 3aBeaeHUsIX. BO3MOXKHOCTb 3aHUMATLCSl HAyKo# ObLia
¥ B MUHUCTEPCTBaxX U BegoMcTBax Poccuiickoit mMIiepuu, rue B paclopsLKeHUM YIeHbIX
COBETOB I KOMUTETOB OBLIM OpTraHM30BaHHI JIAOOPATOPUM M MAcCTePCKHUE, My3eH U KOJI-
JIEKIIUU, Calibl I OTOPOIHbI.

C navaya XIX B. oTeyecTBeHHas HayKa MOJIy4ynsia BO3SMOXHOCTb pa3BUBATLCS B OT-
HOCHUTEJIbHO HE3aBUCHMBIX OT TOCYIapCTBa YCIOBUSIX — IPU HAYYHBIX U HAYIHO-TIpaK-
THYECKNX 001IecTBaX. HeKoTophle 13 3TUX 00IIEeCTB MOTJIM COEePKATh HEOOJBIIIOE YHUCIIO
OIJIAaYMBaeMBbIX Ha TOCTOSTHHBIX MJIM BpeMEHHBIX cTaBKax ciiyxkamux. B XIX B. oTneabHbIe
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YYEHbI€ €CTECTBEHHO-HAYYHOTO PO ObUIM 3aHSTHI B 3IPaBOOXPAHEHUM, IIPOMBIIII-
JICHHOCTH, CEJIbCKOM XO3SIMCTBE, T€0JIOTOpa3BeaKe, CTPOUTEIbCTBE U apXUTEKTYPE.

OCHOBHOI TIPUTOK KaapOB B €CTECTBO3ZHAHME IIIeJI OT Bpadeil u (papMalleBTOB, TOp-
HBIX 1 BOGHHEIX MHXXEHEPOB, a TAaKKe TIperrogaBaresicii yaeOHBIX 3aBeACHMI, CpeIr KOTO-
PBIX JOMUHHUPOBAIH Te Xe MeINKN 1 WHxKeHephl. B XIX B. yXe Havajcst MpUXOI B HAYKy
MpodeCCUOHATBHBIX YUUTEEH — BBIMTYCKHUKOB MeIarornYeCcKrX YIWIIUII U UHCTUTYTOB.
Kak u B EBpore, nonasisioliee OOJbIIMHCTBO OTEYECTBEHHBIX €CTECTBOUCIIbITATENIEH
B XVIII — nepBoit monoBuHe XIX B. BBIILIO U3 MeAULIMHBL. Bpaun 1 papmalieBTHI ObLIN
TOUW TIIOAOPOAHOI MOYBOIM, Ha KOTOPOU MpouspacTtanao ecrecTBo3dHaHue. 1o maHHBIM
M. B. Mupckoro, B Hauaje XVIII cronetust B Poccnu 4nciio UTNIOMUPOBAHHBIX MEIV -
KOB eliBa MpeBbilano 150 yenoBek, HO crmycTs cTo jaeT, B 1802 r., nx ObUIO yXXe He MeHee
1519 yenoBek [ Mupckuit, 1996, c. 130]. I1Ipu 3ToM HEKOTOPBIE U3 HUX MOLJIN YACISITh BHH-
MaHWe HayIHOI padoTe, YTO CO3IaBaJIO OJIATOIIPUSATHBIC YCIIOBUS UISI pa3BUTHUS OTeUe-
CTBEHHOTO €CTECTBO3HAHMSI.

Jns MHOTMX yYeHBIX MeIMIIMHCKas MpaKTHKa 3aHMMajla 3HAYMTEeIbHOE MECTO B MX
nesarenbHocTU. [axe cocTost Ha ciyxkbe B AH unm yHuBepcuTeTe, OHM 4acTh BpeMEHU
OTIaBaJIM BpaucOHBIM 3aHITUSIM. YacTHas TIpakTUKa U paboTa B TOCYIAPCTBEHHBIX T'O-
CITUTAJISIX ¥ OOJIbHUIIAX TIO3BOJISIa B KAKOM-TO Mepe YIeIITh BHUMaHWE HAyIHBIM UCCIIe-
JIOBaHUSIM WJIA BpeMEHHO peliaTh CBOU (PMHAHCOBBIE IMPOOIEMBI IS JaJIbHEHIIe Hayd-
Holi paboTtel. Kpome Toro, B Poccuu ObuH co3naHbl rocyqapcTBEHHBIE YITpaBICHUECKUE
yUpeXneHus: B 00J1aCTH MEAMLIMHBI, TA¢ MMEINCh JOJIKHOCTH, TPeOOBaBIINME BBHICOKOM
BpaueOHOM KBaTU(UKAIIUH. A NX HEPEIKO 3aHNMAJI JIFOIH, CKIIOHHBIE K HAy9HO-HUCCIIe-
JTIOBATEJILCKOM NEeSITCIbHOCTH.

Bropoii mocie Bpadeii u chapMalieBTOB IO YMCICHHOCTU MPOodecCUOHaAIBHOM TPYII-
TO#, KOTopasl SIBJIsIaCh TOHOPOM JUISI COODIIIECTBA €CTECTBOMCIIbITaTE e, ObLIM CIIeIU-
aJIMCTHI 10 TOPHOMY Jely. B mx cpene MOXXHO IpOCIeIUTh UCTOKM CTAHOBJICHUS T€OJIOTO-
MHWHEPAJOTHYECKOTO M XMMHIECKOTO HAIIpaBJIICHUI OT€YEeCTBEHHOIO €CTeCTBO3HAHMWM.
T'opHBIe WHXXKeHEepHl HapsAy ¢ BOGHHBIMU (OHM W TIPUPABHUBAINCH IO CITY>KEOHOM We-
papXuy K BOGHHBIM) OBIITM OTHOW M3 CaMBIX CTPYKTYPHUPOBAHHEBIX B TEXHOJOTUYECKOM
1 oOpa3oBaTeJbHOM IIJIaHe MpodeccMOoHAIbHOM Ipymnmnoii B Poccun, KOpHU KOTOpPOit
npocnexuBaiorcs ¢ bepr-konnerun n I'opHoro kanerckoro kopryca (¢ 1833 r. MUHcTuTy-
Ta KOpITyca TOPHBIX MHXXEHEePOB). OrpoMHEIe IIPUPOIHBIC 60TaTCTBAa CTPAaHEI U TOCymIap-
CTBEHHas 3aMHTEPECOBAHHOCTh B MX MCTIOJIb30BAHMY ITOCPEICTBOM YITPABJISIONINX CTPYK-
Typ, HaunMHast oT PyaHoOro mpukasa v 3akaHuuBas JlenmapTraMeHTOM TOPHBIX M COJISTHBIX
nen npu MuHuctepcTBe (pMHAHCOB, CO3MaMU MPEANOCHUTKY [IJIs1 aKTUBHON collMain3a-
LINY T€0JI0TOB I XUMHUKOB.

TpeTtbeii o MaciTady npodeccuoHaIbHOM IPyYINoi, MUTaOIE KaapoBblii COCTaB
€CTeCTBOMCIIBITATENICH, ObUTM BOeHHBIE. B mepBylo odepenb, 3TO YYaCTHMKM TOIOTpa-
(ryeckruX U TOpHO-TEOJOTMYECKUX IKCIEAUIIMIA BOEHHOro BemoMcTBa. Kpome cammx
o(u1iIepOoB B 3TUX IKCIEIAUIUSIX TPUHUMAIN yIaCTHe U TIPUIJIAIIEHHBIC YUEHBIEC TI0 pa3-
JIMYHBIM HanpasieHnsM Hayk. Tak, D. X. Jleni B 1823—1826 rr. B kauecTBe pru3nKa ObUT
ydyacTHUKOM KpyrocBetHol akcnenuuuu O. E. Koneby, a B 1829 r. yyacTBoBas B epBOit
SKCIEAULINM Ha DanOpyc reHepana OMmanyais [Poousiii, 2016, c. 496]. Hepeako Bo-
€HHasl Kapbepa Obljla BaXKHBIM >KU3HEHHBIM 3TallOM B Kapbepe yueHbIX. BoeHHbIEe, oco-
OCHHO CHELUAINCTBI B 00j1aCT (PU3UKO-MaTeMaTUYECKHUX HAyK, OBLIM BOCTPeOOBaHBI
Ha TIpoheCcCOPCKO-TIPEITOAABATEILCKIX JOJKHOCTIX MHXKEHEPHBIX YICOHBIX 3aBeICHUIM
Poccun — MHcTHTYTa KOpITyca MHXEHEPOB ITyTeil cooOIIeHMs, MOpPCKOTO KaaeTCKOTO
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Koprmyca, [JTaBHOro MHXEHEPHOTro y4riuina, [OpHOTro KameTckoro Kopiyca, ApTusuie-
PUICKOTO yUMJIMIIA U YUWIMIIA TPaXXIaHCKUX UHXKEHEPOB.

MOXHO TOBOPUTH O CYIIECTBOBAHMU M YETBEPTO IMPODECCHMOHAIBHON TPYIIIIHI,
KoTopas nonyuywia B 1802 r. «rocymapcTBEHHYIO MIPOMUCKY» B Buae MUHUCTEpCTBA Ha-
POIHOTO TPOCBEIIEeHUs, HO CYIIECTBOBaBIIAsA TOpa3ao IIMpPe, He BIMCHIBASICh B paMKU
KaKoro-yinoo BegomMctBa. OCHOBHBIC CUJIOBbIE TMHUM KOHCOIUIALIMU YICHOB 3TOM TPYII-
Bl UIMEJIM TIPeIMETHO-TUCITUIIIMHAPHOE comepxkaHue. V3 mpenomaBaTeneil yaeOHBIX 3a-
BEIEHUI BCEX YPOBHEU U yuuTeneil (peneTUuTOpOB), 3aHUMABILMXCSI YACTHOU MPaKTUKOMN
(hopMUPOBaATIOCH COODIECTBO «yuuTeIeii-ecTeCTBeHHUKOB>». B Havyane XIX B. oHO Io-
JIyYWJIO TOCYAAPCTBEHHYIO MOAIUTKY B BUAE MPENONABAHUS yYEOHOTO MPEAMETA «ECTe-
CTBEHHOM MCTOpUU U (PU3MKM» BO BCEX IYOEPHCKUX IIKOJaX, YYUJIMIIAX U TMMHA3USIX
Poccuu [[Tunxesuu, 1930].

OmHako cieayeT YYUTBIBaTh, YTO B M3yJaeMBbIN TEpUOI BPEMEHHM IIpETIogaBaTess-
Mu B AH, yHUBepcuTeTaX U IPYruX yUeOHBIX 3aBEICHUSIX CTAHOBIJIMCH JTIIOAU HE TOJIBKO
3a CBOM HayYHbIE 3aCJIyTH, HO U 3a TpodeCCUOHANIbHbIE TOCTXEHUS. Tak, ecliu ievalui
Bpay JOCTUTAJI aBTOPUTETA U IIPU3HAHUSI, €MY IIPEIOCTABISIIA BOSMOXHOCTh 3aHSTh ITPU-
JINYHYIO JOJKHOCTHh Ha MEIMIIMHCKOM (DaKynbTeTe YHUBEPCHUTETA WIIM B MEIUIIMHCKOM
1KoJjie npu rocrurajge. Ho aTo naneko He Bceraa CAyKWJIo Uil HEro CTUMYJIOM K Tpo-
BEIICHUIO HAYYHBIX MCCIeA0BaHUI, TaK KakK Oymy4r MpodecCuoHaIOM B CBOEM JeJie, Bbl-
HYXIeH ObUI B peaJIbHOM ITeAarormIeckKoM IMPOCTPAHCTBE TOTO BPEMEHM IIPEIloaaBaTh
pajquyHble yueOHbIe MPEeAMEThI, KOTOPBIMU Biaaes Julllb 0630pHoO. Ilo cymiecTBy, y xo-
pOIIEro Jieyallero Bpaya He ObLIO CHJIBHOTO CTMMYJa 3aHMMATbhCs TPperoaaBaTeIbCKON
paboToii, XOTS OHA U IaBajia MOTeHUMAIbHYIO BO3MOXHOCTh 3aHMMAaThcsl HayKou. Coln-
aJBHBIA CTATyC M OIUIATa TpyIa IIperofaBaTeIsI-MeanuKa OBLIN HIDKE, YeM Y YCIICITHOTO
Bpava. Cutyanus crtaja MeHsITbes ToJIbKO B XIX B., Koraa nmpenoaaBaTend BbICIIUX yueo-
HBIX 3aBEACHUI ObUIU MPUPABHEHBI I10 CBOEMY CTaTyCY K rOCYIapCTBEHHBIM YUHOBHUKAM
¥ TIOJTYIMJIN 3HAYUTEIbHBIC TIPUBUIICTUM.

DopMUpoBaHNIO HAYTHOTO COODIIIECTBA €CTECTBOUCITBITaTeNeil B Poccuu B ompeje-
JICHHOI CTEeINeHU Melllaiu «IOCyJapCTBEHHbIC TallHbI» U «IIPOU3BOACTBEHHBIE CEKPEThI».
DTO BO MHOTOM OIPEIEISIOCh, C OMHON CTOPOHBI, MUJIUTAPUCTCKUM XapaKTEPOM BCETO
yKJaaa XU3HU UMIIEPUM, a C APYTOi — 3aKOHOMATEJIbHBIM HECOBEPILEHCTBOM MaTEHT-
HOW CUCTEMbI POCCUICKOTro rocyaapcTBa. BepHanackuii IpuBOIUT MPUMED, KaK «y4€HbIM,
OTIpaBJCHHBIM B 3KCHEAUIINIO, CEHATCKUM yKa3oM oT 13 guBaps 1733 r. 3amnpeianoch
coo011aTh Kakue Obl TO HUA ObLJIO COOpaHHbIE UMY CBEASHUSI KOMY Obl TO HU OBLIO, KpOME
Axkanemuu Hayk u CeHata». A He COOJIIOEHUS 3TOTO yKa3a MPUBEJIO K TOMY, YTO «aKa-
JIeMUKY Jlenwio MpUIIUIOCh OMpPaBAbIBATLCS HAa 9TOM OCHOBAHMM [0 MoBomy| moHOca
IIIymaxepa [0 TOM], 4TO OH COOOIIMI CBOM HAOJIOACHUS O KOMETe B IMUChMe K Ditnepy»
[ Bepnaockuii, 1988].

B Poccuu nporotunom nateHta o X VIII B. Obla XanoBaHHasi rpaMoTa — MpUBUJIe-
rus, KOTopasi B OCHOBHOM BbIIaBajach Ha IPaBO 3aHUMAThCS TIPOMBICIIOM U OECITOIILTNH-
HO¥ TOproBiieil. Beimaua mpuBmiternii Ha M300peTeHNs Hadalach IO CYIIECTBY CO BTOPOit
nonoBuHbl XVIII B. [ Kosecruxos, 1993, c. 5]. 3ameTku 06 M300peTEHUSIX SMU30AUUECKU
MOSBJISIMCH B XXypHalie «KomMmeHTapuun Poccuiickoii akagemun Hayk». C 1802 r. AH no-
JIy4rjia IapcKoe MpeanucaHue meyaTaTb B CBOUX BEIOMOCTSIX BCE, YTO MOSIBIISLIIOCH B 00-
JIAaCTH U300pEeTeHMII M OTKPBITUI B 3apyOeskHOi utepatype. XoTs B 1776 I. ObUT M31aH
yKa3, COTJIaCHO, KOTOPOMY JIOJIKHBI ObUTM HarpaxaaThCsl BCe «CleJiaBlIre HOBbIE N300pe-
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TEeHUs IJIs1 o01Iel moJib3bl» [Jykeauos, 1948, c. 482], HO n300peTaTeIn TOJBKO B PEAKUX
CJIyJasix 4YTO-TO ITOJTyJaIv OT IIpaBUTEIbCTBA.

B 1812 r. Boien mapckuii MaHudect «O IpUBUIIETMIX HA pa3HbIEe N300pEeTEHUS U OT-
KPBITHSI B peMeciiaX U XYIOKeCTBaxX», KOTOPHI MOXHO CUMTATh IIEPBBIM MAaTEHTHBIM 3a-
koHOM B Poccun. /1o 3Toro roma ObIJI0 BEIIAHO JIMINGL 76 TIPUBIWIIETHI Ha BeIeHUE ITPO-
MU3BOJCTBEHHOI, TOPrOBOIl NESITEIbHOCTH U M300PETEHMSI B peMeciiaX M XyIdoXKecTBax
[Konecnukos, 1993, c. 5]. Beimaua mpuBmiernit ¢ 1812 r. ocyiiecTsisuiace MuHHCTEp-
CTBOM BHYTPEHHUX JeJI 1o JdemapraMeHTy MaHy(aKTyp U TOPTOBJIHU C yBemoMIIeHeM [o-
CyIapCTBEHHOTO COBETa OT UMEHMU 1L1apsi 1 0(hopMIISsIach CTIeIIMaIbHBIM yKa3oM. BriepBoie
M300peTaTeNu MOJTYYUIIN MPAaBO MPOAAXK CBOETO M300pETEHUS U TIPeCIeIOBaHMS 110 CYILy
JIMII, TIOCSATHYBIINX Ha UX COOCTBEHHOCTh. OMHAKO 3a MIPUBUJICTMN UM MPUXOIMIOCH T1Ia-
TUTH Bbicokue nmonutnHbl oT 300 mo 1500 py0., B 3aBUCUMOCTH OT cpoKa ACHMCTBUS TIPU-
prternr. OOBIYHO MaKCUMAaJIBHEIN cpoK He mpeBbimai 10 net [ykwvanos, 1948, c. 484].

B 1833 r. Beinio HoBoe IlojioxkeHUe o MpUBUJIETUsIX, yTBepxKaeHHoe ['ocynapcTBeH-
HBIM coBeTOM. TaM B cTaTthe «O MopsiKe BblIauu MPUBWIETHA» 3amucaHo: «Kenarouuii
MOJYYUTh TIPUBUJIETUIO Ha M300peTeHHE NOJDKEH IPENCTaBUTb €ro OMNMCaHUEe CYIe-
CTBEHHBIMH OHOTO MOAPOOHOCTSIMH, IIPHEMaMH 1 00pa30oM YIIOTPeOICHUST N300pEeTCHUS
U ¢ TOIJICXKAIIMMU K TOMY YepTeXaMi M pUCYHKaMH, He yTauBas Hudero. B ommcanum
CeM, paBHO KaK M B YepTexkax, MPOCUTENb JOJDKEH COOTIOCTY BETNYAMIIIYIO TTOJTHOTY, TOY-
HOCTb U SICHOCTb, 0€3 MaJIeiilllero ABYCMbBICIUS WU HeAOpa3yMEHUs; TaK, YTOObI BIO-
CJICICTBUU BPEMEHU JIIOAU MOIJIM IO OJHOMY ONMCAHUIO U YepTexkaM IPOU3BECTH 03-
HaYeHHBIA TIpeIMET B IeHCTBO, HE MMesI HYXKIbI IIprOeraTh K JOTaaKaM WJIN ITOITOJIHSITh
HEIOCTAaTKH, B HeM cojepxaninecs» | Buwneseyruii, 1990, c. 116—117]. OdeHbp HeMHOTHE
y4eHbIe, B OCHOBHOM XUMWKHU U (PU3UKHU, 3aHUMATICh 0(DOpMITIEHUEM TIPUBUIICTHI. XOTS
9Ta IeSITeIbHOCTD SIBJIsIach AEHCTBEHHBIM (haKTOPOM TMpodecCuoOHANIU3AMM JUCIIUTLINA -
HapHBIX HaYYHBIX COOOILIECTB.

HWHocTpaHHBIE TIpeAIIPUHUMATEIM BHUMATEILHO CICOWIN 33 HAyIHO-TEXHUYECKU-
MM JOCTUKECHUSIMU pPOCCUSTH. [103TOMY M300peTeHUSI pOCCUMCKNX YUECHBIX, MHXXEHEPOB
W TEXHWKOB, HE TIOJYYMBIINE NMPU3HAHWS Ha POIMHE, YACTO TEepeTeKalM 3a TPaHWILY
U Yepe3 HEKOTOpOoe BpeMsl SKCIIOPTUPOBAIUCh B Pocchio yxe Kak COOCTBEHHOCTb TOTO
WJIA WHOTO 3apy0eXKHOTO MpearpruHuMaTess. Tak ObIIO ¢ OTKPHITUEM TaJlbBaHOILJIACTH-
ku mpodeccopom deprrckoro yHuBepcutera b. C. IK00OM, KOTOPEINX 0 HEM COOOIIMIT
24 nexabps 1838 r. B Cankr-IletepOyprckoii razere. Tak Kak OH He B3sUJ1 ITaTEHT, TO €My
JIOJITO MPUIILIOCH OTCTaMBATh CBOM MTPUOPUTET HAa M300pETeHNE, a B MaTepUaIbHOM TUTaHE
raJibBaHOILIaCTUKA MOUTH HUYETO He TMpUuHecsa ee uzobperarento [Buwneseykuii, 1990,
c. 121]. MoxHo MOHSITH Topeub B ciaoBax u3BecTHoro xumuka H. H. 3uHnHa mo nmoBo-
Iy TIPOMBITIUIEHHOTO OCBOSHUSI, CHHTe3UPOBAHHOTO M aHWJIMHA: «J10 KaKUX TTOp HEMIIBI
OyIyT YBOAUTH HAIIIM OTKPBITHS Y HAC K€ M3-TT0/] HOCA M MCTIOJIB30BaTh nx?! 1o KaKuX mmop
MBI, pyCCKUE, OyAeM CIYXXUTb TPaMILIMHOM, ¢ KOTOoporo npsiratoT apyrue?! ...Ho B aTom
BHUHOBATHI MBI CAMM, MBI CaMM He 3a00THUMcs 0 cede» [ Bumneseyxuii, 1990, c. 130]. 3unun
B 1842 1. monyuni «6eH3umam», KoTopslii ero Kojera K. FO. dpuime naeHTndUIIMpO-
BaJT KaK aHWINH, BIIOCJICACTBUN CTABIINI OCHOBOM TSI Pa3BUTHS 1IEJI0¥ OTpACT XUMHU-
4yecKoit mpoMblliieHHOCTHU [[lImpyobe, 1984, c. 204].

Crnabast mateHTHas KyJibTypa B Poccun, Korna n3o0peTeHust KCIOJIb30BAJIMCh Ha TIPO-
MU3BOJICTBE 0€3 PeTUCTPALIMU B IIPAaBUTEIHLCTBEHHBIX OpraHax, «KOMIIEHCHPOBAJIOCh» Ce-
KpPEeTHOCTHI0. Ha TIpenmpusaTusix JOCTYIT Yy:KUX CITCIIUAINCTOB CTPOTO OrpaHWIMBAIICS.
BonbIMHCTBO M300peTeHWIT M YCOBEPIICHCTBOBAHUM ITEPEXOMWIN B COOCTBEHHOCTH
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BIIAJC/IbIICB TIPEANIPULITIN, a He M300peTaTeNieil; CIUIONIbL M PSIIOM CYIIECTBOBAIM 3a-
MPETHI Ha MepPexo. CIEeNATNCTOB Ha KOHKYPUPYIOIINE MPEANPUSTHAS. DTO MPUBOIUIIO
K TOMY, YTO HOBbI€ U300peTeHUs U pa3pabOTKH CBOEBPEMEHHO HE TOBOAMIUCH A0 00IIIe-
cTBeHHOCTH [JIykbsauoe, 1948, c. 488]. K ToMy ke B OCHOBHOI CBO€il Macce, MOXayii,
3a NCKJTIOYCHUEM TOPHOM 1 METAJLTYPIUIeCKOM OTPaCiIv, pOCCUICKAsI IPOMBIILICHHOCTD
He ObUTa TOTOBAa K MHHOBALIMSIM M KOHKYPEHIINHN ¢ THOCTPAaHHBIMU ITPOMU3BOIUTEIISIMH.

Ilepuon XVIII — nepBoit mosoBuHbl XIX B. pocCUIACKON UCTOPUM BaXeH B IJIaHE
MOHUMaHMs Tipoliecca (GOPMUPOBAHUST AUCUUTUIMHAPHBIX HAyYHBIX COOOIIECTB, (yH-
JaMeHTa OymyIux nmpodeccuii XuMuka, dusuka, Orojiora u reojora. OTo BpeMsi, Korma
MIPOVCXOIMIIO CTAHOBJICHIE MHCTUTYTOB HAyKH (aKaJIeMUM, CPEIHUX M BBICIITNX YICOHBIX
3aBeIEHUI, OOIECTB W YIpPaBICHUYECKNUX CTPYKTYP B DKOHOMUKE); KOTHA TOSIBIISLINCH
TepBble UccaenoBaTesIbckue Jadoparopuu, Kadenpsl, 60TaHUYECKUE Calbl U OIBITHBIC
M0Jis1, HAyYHO-U3bICKATEbCKUE IKCIIEANIIMN, ECTECTBEHHO-HayYHble KaOMHEThI, MY3€HU,
pemakiy HAyYHBIX M HAYYHO-TIPOCBETUTEIBCKUX XYPHAJIOB, HAYIYHO-TEXHUYECKHE KO-
MUTETBI M COBETHL. Bce 3TO MmpuBesIo K CO3MaHNI0 HOBBIX pabOIMX MECT: OT MOJDKHOCTEH
aKaJeMUKOB U ITpodeccopoB 10 Ja00OPaHTOB U XpaHUTENEH My3eHHBIX KOJJTEKIIUHA.

B manHOM mpoliecce MOXXHO 0003HAUYMTh OMpPEIeICHHbIC 3Tallbl CTAHOBJIEHMS THC-
LUIIMHAPHBIX €CTeCTBEHHO-HAYUYHBIX COOOIIECTB B POCCUMCKOM COLIMYME, YTO OBLIO
CeJIaHO B OJHOM U3 npeabiayiux pador [Podusii, 2016, c. 188—189]. Ha nepBom ararre,
Ha30BEM €ro «IIpoheCCUOHATbHBIMY» , KOTOPHIN OepeT CBOE HAYaJIo C TIETPOBCKUX pedopMm,
OBV 3aJI0XKEHBI OCHOBBI CTPAaTU(UKAIIMY TOCYIapCTBEHHO-X03SIHCTBEHHOM NeATeThHO-
CTU U YCTAaHOBJIEHBI COILlMaJIbHbIE KPUTEPUM MX OLICHKU. B orpenesieHHOM CTeNeHu 3TO
ObLI TIEpEHOC €BPOITEIICKOM LIEXOBOI CTPYKTYPHI HAa OTEYECTBEHHYIO IMTOYBY FOCYIapCTBEH-
HOTO MOHOITOJIM3MA. 31eCh MOXXHO TOBOPUTH O CO3MAHUHU TOJIBKO PAMOK «MaTPHIIBI €CTe-
CTBEHHO-HAYYHBIX MpodeccHit», Tae ObUIM 3aJaHbl COIMAIbHBIC CTAHOAPTHI, B KOTOPHIX
MOTJIM CYIIECTBOBATh OYIyIIMe eCTeCTBOMCIIBITaTe M. BTOpOii aTar, «akaneMU4ecKuin»,
HavaJsics ¢ opranusanuu AH c ee AkageMUyecKUM yHUBEpcUTeToM. Bo BTOpoii ueTBep-
™™ XVIII B. 3aknaasIBaanch MepBhIe «TeKCTOBLIC COOOIIEHUS» 3TO MaTPULIbI Oj1aromaps
HayIHOMI, HAy9HO-TIEIaroTUYeCKOM M HAyIHO-TIPOU3BOICTBEHHOM AeSITETbHOCTH TIEPBHIX
€CTeCTBOMCITEITaTe el . Torna e MOSBIISTIOTCSI KOTHUTUBHO-MHCTUTYITUOHAJIBHBIE CTPYK-
Typbl HayKu. TpeTuii 3Tarn, «y4eOHbIil», 3axBaThiBaeT BTOpyIo MmonoBuHY XVIII u Havyano
XIX B. 1 B MepBYI0 ouepelb XapaKTePeH pPa3BUTUEM HAyUHO-TIEAArOTMYeCKOi AesaTeNb-
HOCTH; CO3IaHMeM 0a3bl OTEUECTBEHHBIX HAyYHO-TIEHArOrMYecKUX KaapoB BO BHOBBb
OTKPBITHIX YUEOHBIX 3aBeHeHUSIX: MOCKOBCKOM YHWBEPCHUTETE, WHXKCHEPHBIX IIKOJIAX
W MEIULIMHCKUX aKkaneMusix. YeTBepThIil 3Tall, «<KOPIIOPaTUBHBIN», 3aXBaThIBAET MTEPBYIO
yeTBepTh XIX cTojeTusi. B 3TO BpeMsl yCHIMIUCh TEHACHUIMM TPEIbIIYIIEero rmepuosa,
CBSI3aHHbIE C Hay4yHO-II€Jarornyeckoil AesITeIbHOCTbIO €CTeCTBOMCIIbITATEeH, 3HAUM-
TeJIbHO YBEJIMYMIIACH YNCIICHHOCTD CTYACHTOB U IpeToaaBaTelieil eCTeCTBEeHHO-HAYIHBIX
TUCIUTUIMH BO BHOBb OTKPHITBHIX YHHUBEPCUTETAaX KPYIMHBIX IICHTPOB Poccuiickoit mMmIre-
pYM; BO3HUKIIIAs KOPITOpAlus HayYHO-TIEarorMYeckKux KajapoB, BIUcCAIach B Mepap-
XMYECKYIO CUCTEMY TOCYIapCTBEHHBIX ciyxkaliux. M BMecTe ¢ TeM B 9TOW KOopIiopaiuu
BO3pOCJIa POJIb €CTECTBOMCIIBITATEICH, UTO TTOKA3bIBAET MCTOPUST OpraHU3aLMM HayYHBIX
¥ HayYHO-IIPAKTUYECKHUX OOIIECTB, CO3MAHHBIX IIPESUMYIIECTBEHHO TIPU YHUBEPCUTETAX.
W, nakoHel, co Bropoit uetBepTu XIX B. MOXXHO TOBOPUTbH O IISITOM, «BEIOMCTBEHHOM»
aTarie CTaHOBJIEHUS TUCHMIUIMHAPHBIX COOOIIECTB, KOTAa B paMKax TOCYIapCTBEHHBIX
opraHu3aluii (MUHUCTEPCTB U BEAOMCTB) IMOJ 3TMI0N HAyYHO-TEXHUYECKUX KOMUTETOB,
COBETOB U KOMUCCHI CTajla CO3aBaThCs IKCIIEpUMEHTaIbHAsA 0a3a IJIsT HAy4HO-TIPOU3-
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BOJCTBEHHOI AesaTeabHOCTU. McXxomHO 3aoXeHHas: KOTHUTUBHO-UHCTUTYLIMOHATbHASI
MaTpHuIla OTEYeCTBEHHOTO €CTECTBO3HAHMSI, HeC/Ia B ce0e YepThl CrieHMaIu3allii U O1c-
IUIIMHApHOCTU. OJHAKO AMCLUMILIMHAPHBIE TPAHUIIBI B PeaIbHOM XKU3HM IIPEOI0JIe-
BaJIUCh yYeHBIMM BecbMa cBoOOmHO. [Toxanyit, TeM cBoOOOHEEe, UeM MacllTaOHee Oblia
JIMYHOCTb ecTecTBoMCIIbITaTe . [Tpoliecc crielmanu3anny, Ha4aBIIMCs ¢ OpraHu3alun
AH, niponoyxayicsi B YHUBEpPCUTETAX, a 3aT€M 1M B HayYHbIX OOIIIECTBAaX. YXe B IMepBOi
nojioBuHe XIX B. chopMupoBaIuCh B KAUECTBE CAMOCTOSITEIbHBIX HAYYHBIX U Y4EOHBIX
MUCUUTIUIMH OOTaHWKA, 300JI0TUSI, aHATOMUSI, MUHepaJIoTusi, xumus u dusuka. [Ipasaa,
CaMU €CTeCTBOMCITBITATEIN JAJIEKO HE BCErna MO3UIIMOHUPOBAIM ce0s1 B KAKON-TO OTHOM
U3 3TUX AUCLMIUIMH, OCOOEHHO HaXOIsICh B YHUBEPCUTETCKOUN cpene, Iae WHCTUTYLIMO-
HaJIbHBIA MEHTJIMTET ObLI BbILIE, YEM MPEAMETHBIN (AUCLIUTIMHAPHBIN) WJIK (DYHKIIMO-
HaJbHBIA (MOJIEBOM U KaMepallbHbIM, TEOPETUYECKUI U TIPUKIAIHON, SKCIIepUMEHTab-
HBII M1 THCTPYMEHTaNbHBIN) [ Poduaseii, 2016, c. 505].

KapbepHble TpaeKTOopumu ecrecTBouCnbITaTeENEN

B Poccuu yxxe no cosnanust AH 0b11u nipurianieHHbie U3 EBpoIibl yueHble-ecTecTBO-
HCIIBITATEIA Ha CIIY>KO0Y B TOCYIapCTBEHHbBIE YUPEXKACHUS U B TOMa 3HATHBIX CAHOBHUKOB
B KauecTBe Bpaueil u yuuteseil. TakuM yupexaeHreM, Iie MOsSIBUIUCH IIEPBbIE €CTECTBOU-
cHbITaTeIM-HaTypaaucTel, Obuta Kanuenspus I'maBHoit anteku (¢ 1721 r. MeaunmHckas
KaHuenspusi) ¢ Antekapckum oropogom (MenuuuHckum cafgom). Corpynauku Kanie-
JISIPUU 3aHUMAJINCh COOPOM JIEKAPCTBEHHBIX TPaB, BEIPAIIUBAHUEM U CEJICKIINEH MOoJIe3-
HBIX JJISI BpaueOHOM MPaKTUKN pacTCHUIA.

st aToit mestenbHOCTU GObLT NpuriaineH /. I. Meccepumuom (1685—1735) — mok-
TOp MEIUIIMHBI YHUBepcUTeTa B ['aie, 3aHuMaBIIMiics BpaueOHO nmpakTukoii. B 1818 T.
oH npu6OsLT B [leTepOypr u Moyt cpasy ke O0bl1 oTIpaBieH B CHOUPCKYIO SKCTIETUIIAIO
(1719—1927), toe eMy ymajioch cobpaTh IIEHHBIE E€CTECTBEHHO-HAayYHbIe KOJIIEKIIUU
U MOJATOTOBUTH MHOTOTOMHBIM oT4eT «O603peHre Crubupu, winu Tpu TabJIUIIBI IIPOCTHIX
HapcTB npupoasl». Kpome Toro, MeccepiiMuAT poBesl OTPOMHYIO paboTy 1o cOopy ap-
XEOJIOTMUECKOI0 M 3THOrpachMuecKoro MaTepuaia, a Takxke CBEACHUII METeOpOoJIoruye-
CKoro, reorpamyeckoro 1 Kaprorpaguueckoro xapakrepa. ITocie odpaszoBanust AH on
CTaJj IOJIy4aTh OTTyJA 3aJaHUsI, YTO TTO3BOJIMIIO €My 3HAYUTEILHO 000raTUTh COOpaHHBIE
koywtekuny. OmHAKO, 3aHMMAsICh TPYIHOM SKCHEANIIMOHHOM paboToii, MeccepInMuaT
KUCIIOPTUJI OTHOILLIEHUSI C HaYalbcTBOM Kak Koseruu, Tak u AH. B pesynbraTe KOHpAUK-
TOB Y HETO 3aJepXMBAJI 3apIUIaTy U BO3HATPAXICHMS 32 pabOTy; HEKOTOPOE BpeMsI OH
Jlaxke TIPoBeJI B TIOPbME, HO TIPOIOJIXKUI CIYKO0y mocjie ocBoboxaeHus. Tonbko B 1731 1.
Meccepiumuat nokuHys Poccuio, Ho Bckope BepHyics B [leTepOypr, rie 10 caMoii cmep-
TH HE MOT JOOUThCS 3acay>KeHHOTO Npu3HaHus [ Meccepumuom, 2017].

IMpodeccuonanpHast Kapbepa 6otanuka M. X. Bykcoayma (1693—1730) ciaoxunack
omaromnonydHee. Ene no nmpuesna B Poccuro bykcbaym mipociyiian JeKuuu mo 60TaHuKe
W MeAuLIMHe B yHUBepcuTeTax Jleiinumra, Burren6epra, Mens u JleiineHa, Ho AumioMa
Bpaya B omimune oT Meccepmmuara He noayduia. Ho yxe B 1721 r. cymen HamevaTaTh
CBOI MEpBbIi OOTAHUYECKUI TPYA U cpa3y MPUBJIEK K cebe BHUMaHUE HATYypaIMCTOB.
B toM ke romy Bykcbaym mpuexan mo IpUmIalieHnio B MeIUIIMHCKYIO KaHIIEISIPHIO,
IJie OpraHn30Baj] ANTeKapCKUI Oropoa M YMTa JIEeKIUK 1o 6otaHuke; B 1724—1728 r.
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OBIT KOMaHIMPOBAaH B KauecTBe Bpauya B KOHCTaHTUHOMOIBLCKOE TTOCOJIBCTBO; COBEPIIIMIT
aKcIMeAMIMOHHbIe moe3nku no Typunu, Kaskasy u Cubupu; codpal KOJJIEKIIUU pacTe-
HUI, XKUBOTHBIX M oKaMeHenocTei it AH. B 1729 r. mo cocrossHuto 3mopoBbsi bykcoaym
BepHYJICS B ['epMaHMIO, Toe HA CICIYIOIINA TOI YMEp, OCTaBUB IOC/IE ce0sI OOIIMPHYIO
0OTaHNYECKYIO KOJUIEKIINIO U MHOTOTOMHBIN TPy, TTOCBSIIICHHBIN PACTUTEIILHOMY MUDPY
Typuuu n KaBkaza. B 1725 r. bykcbaywm cran nepsbsiM wieHoM AH no kadenpe 6otaHuKU
U ipoeccopoM OOTAHUKM U HATypabHOU uctopuu [Boakos, 2003, c. 81—82].

Brinyckunk Burren6epreckoro yuusepcureta M. I. Cueesbex (1686—1755) mo mpues-
na B Poccuro B 1735 1. 1Mo mpuriamenuo apxustepa (Ipe3uneHTa) MeanImmHCKON KaH-
easipuu, 16 et 3aHuMalcs BpadyeGHol mpakTrkoii. B TlerepGypre oH ObUT Ha3HAYEH 3a-
BEIYIOIIUM ATNITEKapCKUM OTOPOJIOM M OTHOBPEMEHHO BPauyoM C ITPaBOM ITpenofaBaHusI
0oTaHMKM B MenuuuHCKoON 1kose mpu MopckoM rocriutaie. B 1738 r. Cure3bexk us-
JaJl TIEpBBI KaTajaor pacTeHUi ANITeKapCcKOro oropomaa, a B 1742 r. ObUT IIPUHST Ha pa-
6oty B AH nipoeccopom 60TaHUKY ¢ 00sI3aHHOCTHIO 3aBeoBaTh boraHMuecKuM camoM.
Tam oH npopaboTain 5 jeT, Ho ObL1 yBoJieH npe3uneHToM AH K. I'. PazymoBcKuM Ha ToM
OCHOBaHWH, YTO «aIbIOHKTOM KpalleHWHHUKOBBIM M 6e3 HEro mpo0aBUTHLCSI MOXKHO...
Jla 1 HY>X/Ibl B OOTAaHMYECKOI HayKe Mpu AKaJeM1H TaKoi HeT, 4To0 Ipodeccopa Ha CTOJIb
BEJIMKOM VKIMBEHUH 32 OTHY TOJIBKO OOTaHUKY comepxaTh» [Cueesbex, 2017]. [TokuHyB
Poccuto, Cure36ek mociiegHe TOabl 3aHUMAJICSI BpaueOHOM IMPAaKTUKOM y ceOsI Ha POIu-
He B ['epmaHuu.

Tl'ocynapcTBeHHas MOJUTHKA T10 TTIOMCKY Y MPOMBIIUIEHHO TTepepaboTKe MOIe3HBIX
HMCKOTIAeMBIX OCYIIECTBIISIIaCh «TOPHBIM BegoMcTBOM» (¢ 1700 r. — IIpuKa3zoM pymnoKor-
HbIX gen, ¢ 1705 1. — Cenarom u rybepHaTopamu, ¢ 1715 . — PynHo#t KaHuensapuei,
nepeda3rpoBaHHOM 13 Mockssl B [1etepOypr, a ¢ 1718 1. bepr- m MaHyhakTyp-KOJIIeTn-
amu) [[1pukas, 2015]. I1o aTOMy BeTOMCTBY CIYXXUJIU TaKW€ U3BECTHBIE AESTEIN TOPHO-
ro Jena, Kak, Harpumep, Metautypr M. A. Illnammep (1708—1768), ecTecTBOMCHBITATEID
A.M. Kapdmoiues (1744—1791), XMuK ¥ ropHbIi uHxxeHep M. B. Asédees (1818—1865).

[InaTTep, OKOHYMB rMMHAa3UI0 B bepimHe, mpuexaa ¢ OTIIOM — TOPHBIM MacTepOM
B Poccuto, tae B 1722 r. moctynui Ha ciyx0y B bepr-kosuiervio mpoOMpHbIM MacTEPOM,
e caeiajl yCIelHyIo Kapbepy, cTaB B 1726 r. 3aBeayIOLIUM ITPOOHUPHOI YacThbio MOHET-
Horo aBopa, B 1754 r. nupekTopoM, a B 1760 r. mpe3suneHToM bepr-komneruu. Illnarrep
pazpaboTan HOBbIE CIIOCOOBI pa3aeeHUs APArolieHHBIX METAJJIOB, OTIMBKM M Y€KaHKU
MOHET; OIyOJIMKOBaJ pabOTH B 00JaCTH METAJUIyPTUU, IIPUHECIINE eMy M3BECTHOCTH
He ToJibKo B Poccum, Ho 1 3a py6GexxoMm. B 1763—1767 rr. BbIIIIa B CBET ero (yHIaMeH-
TajgbHasd 3-ToMHasi paboTa «OOCTOSTENbHOE OMUCAHWE PYIHOTO IUIABUJIBHOIO Nesia»
[LlInammep, 2017].

Crnenyer momuepkHyTh, 4To IllmaTTep omHmM u3 mepBbIX B Poccuu crienmaancToB
TOJIYYMJT BO3MOXKHOCTD 3aHUMAThCS MCCIICIOBATEIbCKOM paboTOoil 1 gaXke TOTOBUTD CIIe-
LIMAJIUCTOB TOPHOTO [ieja, UMesl TOCYNapCTBEHHYIO JabopaTopuio, CO3NaHHYyIO B bepr-
koiierun ero oTioMm — I. IllmaTrepoM mon TOKPOBUTEIBCTBOM ITPE3HMIEHTA 3TOTO
yupexaeHus B. f. bpioca. BoT kak xapakrepu3syeT cutyauuio M. H. IOpkuH, 3aHnMaB-
LIMICS UCTOpHUEN TTepBbIX XMMUKO-MeTaJLTyprudeckux jadoparopuii I[lerepbypra: «Tak,
yupexXIeHrue, Co3MaHHOe IS YIIPaBIIeHUs Ka3eHHOI M KOHTPOJISI 32 YaCTHOI ITPOMBIIII-
JIEHHOCTBIO, oOpaliaeTcst K MpUKIaJHbIM HayYHBIM UCCIIeTOBAaHUAM, K TEXHOJIOTUIECKUM
3KCIIEPMMEHTaM — Pa3BHUBACT «BEIOMCTBEHHYIO» HayKy. Tak OHO e pa3BMBaeT CITCLIM-
ajbHOe obpaszoBaHue. [leTepOyprckas madopaTopust Ha ObIBIIEM LIAPULILIHOM JABOPE HU-
e IIKOJION He Ha3BaHa, HO YTO Xe 3TO, KaK He y3KOCIelnaan3npoBaHHasl mKoja? Tak
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10 MepBOHAYAIbHOMY 3aMbICJTY HE3aBUCUMBbIE OT HAayKU U 00pa30BaHUS MTPOEKThI TPaHC-
dbopmupoBanrch, MpruodpeTass HOBYIO IJIsI HUX (YHKIIMOHAIBHYIO COCTaBIISIONTYI0» [ fOp-
xun, 2013, c. 114].

Kapampies B otmmuue ot Llnarrepa nonro u cepbe3Ho yumics: criepBa B EkarepuH-
OYyprcKOM TOpHOM YYMJIUIIE, 3aTeM B MOCKOBCKOM YHUBEPCUTETE, a TTOCIIE YIIICATbCKOM
YHUBepcuTeTe, rae B 1764 . moa pykosoacTsoM K. JInHHes 3ammTin guccepraunio «O He-
00XOIMMOCTU Pa3BUTHUS €CTECTBEHHOI MCTOpUU B Poccrumn». Ee 0CHOBOM mocay:Kujiu Ma-
TepHaybl, coopaHHbIe M O pacteHussx Cubupu. ITocire Bo3BpamieHus B Poccuio Kapa-
MBIIIIEB MMOTYYMII JOJDKHOCTh MapKIleinepa rmpu bepr-komierun u nipenofgasai B [opHoM
yunnuie Cankt-Ilerepbypra (1773—1778) xumuio u Metautypruto. B 1779—1789 rr. on
MPOAOJIKAJl CITYK0y 10 TOpHOMY BeAOMCTBY; M B 1790 T. 3a CBOM 3aCTyTU MOJTYYMII YMH KOJI-
JIEXKCKOTO coBeTHUKA. KapambiiieB 3aHuMacs adpduHaxkeMm cepedpa, IMPOBOMIIII OIIBITHI
10 M3TOTOBJICHUIO NCKYCCTBEHHBIX IParolieHHBIX KaMHE, IIPEIUIOKUI PELICTIT ITOTyIeHUS
KapMHWHa U OTKPBUI MSITh HOBBIX MECTOPOXIEHUM cepedpa [ Kapamviuies, 2017].

B nepBoii monoBuHe XIX B. yxke OOJBIIMHCTBO €CTECTBOUCIIBITATEIEH U3 «TOPHOTO
BEIOMCTBa» UMEJIM CIlellMaibHOoe oOpa3oBaHue. Tak, Kapbepa ABIeeBa B Ka4ecTBE IPO-
MBIIIJICHHOTO XWMUWKa Hadallach cpasy ITocjae OKOHYaHWs MHCTUTyTa KOpIyca TOPHBIX
nHxeHepoB B 1836 1. [1pubbIB Ha cityxk0y B EkatepunOypr B 1838 ., OH Bolllea B IITAT
ExarepuHOyprckoit 3aBonckoil jabopatopuu, rae B 1840r. cran ee ympaBISIIOIIUM.
B 1840—1843 rr. ABIeeB Haxomwics B 3apyOexkHOI KoMaHIupoBKe Bo Ppanimu, [ep-
Mmanuu u benbruu. B 1845 r. moMuMo 00sI3aHHOCTH PYKOBOIUTH JJAOOpaTOpUEi ero Ha-
3HAUYMIIM cMoTpuTesieM ExaTepnHOYprcKoii 3aBoCKOi OMOIMOTeKN, MUHEPATIOTUYECKOTO
u ¢usnyeckoro kabuHetoB. B 1856 1. ABneeB nepeexal B MOCKBY, CTaB cTapiiuM JaGo-
paHTOM I JTaBHOI IPOOHPHOI TTaaTkl, a B 1861 T. — ee mupekTopoM. B HayIHOM IUTaHe ero
HMHTEPECOBAJIO U3yYEHNE XUMUYECKOTO COCTaBa TOPHBIX KPUCTAIMYECKUX TTOPOJ; IMyOJIH-
KoBajics B «['opHOM XypHaiie», KOTOPBI B TO BpeMsI SIBJISIJICS OCHOBHBIM OT€YECTBEHHBIM
W3IaHUEM JUISI cTaTell B oomactn xumun. Kpome Toro, ABmeeB M3yJall IIPOIECCHI aMajibra-
MaIl1 30JI0TOCOAEPXKAIINX PYI, BEISICHSIT IPUYMHEI OTPABICHUI YTapHBIM Ta30M IIPU BbI-
IUIaBKE 30J10Ta, CO37a DJIEKTPOXUMUUECKUI CIToco0 13BeueHus 300Ta [Asdees, 2017].

Opranuzanust AH nana npuHIUIHAIBHO HOBYIO BO3MOXKHOCTh €CTECTBOMCIIBITATENISIM
BBICTPaMBaTh CBOIO ITPOheCCHOHABbHYIO Kapbepy. I1epBbIMU ee WwieHaMU ObLTN UCKITIOUM-
TeTbHO MHOCTPAHHEBIC TTOAIaHHbBIC, a 3aTeM ¢ 1740-X IT. B ee psimax CTaJIM IOSIBIIITECS U POC-
cusHe. [TpodeccronanbHast Kapbepa MHOCTPaHHBIX MTOIAHHBIX, TIPUTJIAIIIEHHBIX Ha CITyX-
0y B AH, B onpeneneHHOl CTeNeH! 3aBUCea OT TOTo O3KTpayHaa, KOTOPhIi OHU UMENU
1o nmpuesna B Poccuto. [ToHATHO, 4TO cTapTOBBIE MO3UIIMY OBUIM Pa3HBIMU: Y TIPU3HAHHBIX
B EBpoIte y4eHBIX 1 BBIITYCKHUKOB €BPOIIEHCKIX YHUBEPCUTETOB WIIM CTYICHTOB U TUMHA-
3UCTOB, 3aUMCIIEHHBIX B AKageMHUuecKyto ruMHasuio. Tak, maructp ¢uiocopun TioOUH-
TeHCKOTO YHUBEPCUTETA, BITOCIEICTBIYU aBTOP TTEPBOTO B MUPE PYKOBOICTBA TT0 CUHIECMO-
noruu Y. Beiimopexm (1702—1747) B 1725 r. cran agbioHkToM AH ¢ mpaBoM YTeHMsT IEKLIUIA
1o aHaroMuu. Yepes 5 JieT OH cyMell IIOJYYUTh 3BaHUE «IOKTOpa MEIULIMHBI>, B 1736 T. —
aKkameMuKa u rmpodeccopa 1o Kadeape aHaTOMUH, a Yepe3 rol — 1o ¢usnonornu. Korma
B 1743 1. 3akoHuUMIICS ero KOHTpakT ¢ AH, To oH He mpomieBancs B TeueHue 3 net. Torma
BeiiTopexT oOpaTuiicsl B BBICOKHE MHCTAHIIMY W OB BOCCTAHOBJIEH B aKaJIeMUYECKOM 3Ba-
HMU, HO Yepe3 rofl CKOPOITOCTUXKHO ckoHYauics [Boaxos, 2003, c. 108—109].

Takke BbIMyCKHUK TIOOMHIEHCKOrO YHUBEPCUTETA, NOKTOP MenuuuHbl M. I. Imeaun
(1709—1755), cpa3y mo mpuosITvn B Poccuro B 1727 r. 6611 mpuHAT B AH, e mepBoHavaabHO
3aHUMaJIcs Kosutekuusamu KyHcTtkamepsl 1 aHaTomupoBaHueM; B 1730 I. cTta amblOHKTOM,
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a gepes TofI IToJTyIMJT 3BaHUe aKaieMyKa 1 BO3ITIaBWII Kadenpy XMMUW U HaTypaJTbHOM UCTO-
puu. I'MenH ObLUT ogHUM U3 pyKoBoautesein Kamuatckoit akcneauuuu (1733—1743), roe
cobupal KOJUIEKLIUH, IIPOBOAMII METEOPOJIOTMUECKIE HAOIIOAEHMS M OIIMCBIBAJI CHIPEBYIO
6a3y 3aBogoB Ypana. B 1747 r. oH Bo3m1aBui Kadeapy O0TaHMKM U HATypaJIbHOI MCTOPUH,
HO M3-3a KOH(JIMKTA ¢ aKaaeMUIeCKIM HadaJabCTBOM ITOKMHYJ Poccuio m Bo3BpaTmics
B TobunreH. B 1751—1752 rr. B I'eTtuHreHe ['MenuHy yaaiock onmyoJMKOBaTh CBOU THEB-
Huku «[lyremecrtsue mo Cubupu», a coopaHHbIE KOJUIEKIIMU 1O HATypaJlbHON HMCTOPUU
noce cMepTy oH 3aBeman [lerepoyprckoit AH [Boaxos, 2003, c. 148].

Eme onuH BeIMycKHMK TIOOMHTEHCKOTO YHUBEPCHUTETa, (DM3WK M MaTeMaTUK, aB-
TOp paboT Mo rUuApoAMHAMMKE, TeTUIOTe, ONTUKE, aKyCTUKe U MarHetusmy I. B. Kpagm
(1701—1754) ¢ 1725 no 1744 r. npocayxui B AH, ctaB B 1731 r. akaneMuKOM, OH BO3IJ1a-
BUJI Kadeapy TeOPETUIECKON 1 3KciepuMeHTaIbHOM (pusuku. Kpadt nepssiM B Poccuu
TIPOBEJI OITBITHI ITO KAIOPUMETPUH; CyMeJI 3HAUMTEJIBHO PACIIUPUTh TPUOOPHYIO, MHCTPY-
MEHTaJIbHYIO U IeMOHCTPAIIMOHHYI0 6a3y Pu3ndeckoro KabmHera AH, caemas ero oqHnM
3 rydymux B EBporie. EMy mpuniochk 3aHUMAaThCS TaJleKUMU OT (PU3UKH BelllaMU, Kak,
Hampumep, pa3paboTKoi miaHa [leTepOypra MM cocTaBieHHEeM TOPOCKOTIOB IJIST UMIIe-
patpuiisl. HecMoTps Ha cBoe Beicokoe noioxkeHne B AH Kpadt B 1744 . BepHysics B Tio-
OMHTEeH, cTaB MpodeccopoM MaTeMaTUKN MeCTHOTo yHUBepcuTeTa [ Boakoes, 2008, c. 155].

B otnnune ot Beittopexra, I'menuna u Kpadra Mmopdoiior u cucreMaTuk pacTeHU
HU. T'epmuep (1732—1791) npuexan B Poccuio B 1768 1. yXXe U3BECTHBIM YY€HBIM, OCTABUB
npodeccopcKyio T0IKHOCTb B TIOOMHI€HCKOM YHUBEPCUTETE, Cpa3y CTaB aKaJeMUKOM,
npodeccopoM 60TaHUKU, TUpekTopoM boTaHnueckoro caga u 3apenywonmM KadbuHeTom
ectectBeHHOU ncTopnu AH. OmHako depe3 IBa roma OH OTKA3aJICs OT BCEX 3aHMMAaeMBbIX
IOJDKHOCTE# 1 BepHYJIcsa B ['epMaHUIO, YTOOBI TIOJTHOCTHIO IIOCBSITUTH Ce0sT HAYIHOM Ies-
TenbHOCTH [ Boakoe, 2008, c. 136].

Taxkxe yxxe U3BECTHBIM YY€HbIM, OpAMHapHbIM wieHoM bepiuHckoit AH mo knaccy
MaTeMaTUKU U acTpOHOMUM B 1757 1. Ha NOJIKHOCTB npodeccopa ¢pusuku B AH ObL1 pu-
rnameH D.V.T. Dnunyc (1724—1802). 'maBHas mpuarHa ero SMurpanuy B Poccuio Obi1a
SKOHOMMWYECKOI, Ille 3apIuliaTa B TpX pa3a OblIa BEIIIE, YeM OH mojydan B bepmmae. Oc-
HOBHBIE PabOTHI DIMHYCa HAXOIUIUCH B 00JIaCTH 3JIEKTPUIECTBA M MarHeTU3Ma; OH Tep-
BBIM B MUpPE€ CKOHCTPYUPOBAJI aXpoMaTUYECKI MUKpOocKoIl. OMHOBPEMEHHO CO CITyK00it
B AH Brmmnyc B 1760—1765 rr. cocTostn rnmpodeccopoM pusuku anutHoro Iisxerckoro
CYXOITyTHOTO KaIeTCKOTO KOpITyca, YTO OBUIO 3HAYMTEILHOM IMpHOaBKOM K €T0 KajoBa-
HBI0. DTIMHYC cO31aJ IpelleAeHT, KOTAa aKaJeMHKY OBLIO pa3pelIeHO COBMECTUTEILCTBO
C OCHOBHOI1 pabortoii. [To GoJbIIOMY cueTy ero mcciaenoBaTeabckasl pabora B ob6jaacTu
€CTeCTBO3HAHMs 3aKOHYMJIAch B 1765 r., Korga OnuHyc 0bL1 3auncieH B Koiernio nHo-
CTpaHHBIX JIeJI, TOe B TeueHue 33 JieT BO3MIaBJIsul I poBaibHylo ciyxk0y Poccuu. Oror
Tepexol ObUI BEI3BaH HECOIJIaCHeM YUYEHOTO ¢ HpaBaMM, HapuBmmMu B AH mpu permernnm
Hay4YHBIX cIopoB. Bce ronbl, Haxomsick B Poccuu 1 MpUHSB ee MOAIaHCTBO, DTMHYC Bel
Ype3BBIYAiTHO aKTUBHYIO JIEITEIBHOCTD: TaBajl YPOKHA (DM3NKM W MaTeMaTUKN HapCKUM
ocobaM, SIBJISUICSI YWIEHOM KOMMCCHUM IO YUYPEXKICHUIO HAPOMHBIX YUMJIMIL, MPUHUMAT
y4acTH€e U B IPYTUX TOCYyAapCTBEHHBIX npoekTax [ Hosuk, 1999].

OmHIM 13 BEIIAOIIMXCS (DU3UKOB TIepBOi MOJI0BUHEI XIX B. 6611 2. X. Jleny (1804—
1865). E1ie cryneHTOM e pITCKOro YHUBEPCUTETA OH 110 PEKOMEHAALIMU CBOETO Ipodec-
copa (pu3uKU ObLT B3SIT B KPyrocBeTHOE nmyTeniecTre rmoa komanaosanueM O. E. Koiiedy
(1823—1826), rme 3aHMMAaJICSI OKEAHOJOIMYECKUMHU McciemoBaHuaMu. B 1827 r. JleHiy
10 MX pe3yJbTaTaM IOJIYYIII CTelleHb JoKTopa ¢dumocoduu Ieitmeas6eprckoro yHuBep-
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cureta. [Ipuexas B [leTepOypr, oH BHavasie npenonaBai ¢usuky B Yuuiuiine Cs. [letpa,
noMorast mpocdeccopy I'. @. [Tappory B @usnueckom kabunere AH, a 3atem B 1928 1.
CTAHOBUTCS albIOHKTOM I10 ¢u3uke, B 1830 1. — aKcTpaopamHapHBEIM, a B 1834 1. — op-
IuHapHbIM akageMukoM. C 1830-X IT. ero rj1aBHO TEMOM SIBJISIOCH U3YUYEHUE DJIEKTPO-
MarHUTHEIX siBieHnii. B 1836 r. JIeH1, He mipephiBas paboty B AH, BosmiaBui Kadenpy
¢u3uku u ¢pusndeckoii reorpadpum Ilerepoyprckoro ynuepcurera; B 1840 r. oH HazHa-
yaeTcs AeKaHOM (PU3MKO-MaTeMaTH4ecKoro (gakyiabTeTa, a B 1863 1. peKTOpOM yHUBED-
curera. [Tomumo yHmBepcurera JIeHIT MHOTHE TOOBI IperomaBan (pu3uKy B Mopckom
kageTckoM kopiyce (1835—1841), MuxaitnoBckoMm aptuiiepuiickom yuunuiie (1848—
1861) u I'maBHOM megarornyeckoM MHCTUTYTE (1851—1859) u yyacTBOBaN B pa3jIMUHbBIX
MPaBUTEILCTBEHHBIX KOMUCCUSIX [Meny, 2017].

IMoxamnyii, caMbIM aBTOPUTETHBIM XUMUKOM B Poccun Bo BTopoit mosoBuHe XVIII B.
owut 7. E. Jlosuy (1757—1804). Ero Tpyasl BHeCIH BKJIaI B pa3IMUYHbIC HATIPABICHUS X1~
MUU (OPTaHUYECKYIO0, HEOPTAaHWYECKYIO U hu3ndeckyro). [Ipu aTom JloBuIl He 3aKOHYUIT
HUKaKOro yyeOoHoro 3aBeneHus1. I1poyduBiiuch 2 roga B AKaneMU4eCKoil TMMHAa3uu, OH
B 1776 r., moctynui yueHUKoM B I'taBHyro anteky B [letepOypre; B 1780—1783 rr. moBbI-
1aj1 cBoe obpa3zoBaHue B [ eTTMHTEHCKOM YHHUBEPCUTETE, a 3aTeM ITyTelIecTBoBa 1o EB-
porie. C 1784 mo 1797 rr. JloBun cHoBa pabotaT B [71aBHOI amnTeke, Tae MPOIIEN MyTh
OT JlabopaHTa ¥ TIPOBU30PA [IO alnTeKapsi, BHITOJIHUB 3a 3TO BPeMsT 3HAYUTEJIbHYIO 4acTh
cBoux ucciaenoBanuit. Haxonsicb Ha ciayx06e B [ 1aBHOI amnteke, a ¢ 1797 1. 3aHUMasCh
HCCIIeI0BaHUSIMU B TOMallTHel jabopaTopuu, JIOBUII cyMel cliejiaTh aKaaeMHUIeCcKyIo Ka-
pbepy, ctaB B 1793 1. akagemukoM. C 1783 1. oH SIBIISIZICS WieHOM BoIBHOTO 3KOHOMMYE-
CKOTO O0IIIeCTBa ¥ aBTOPOM ITyOJIMKAIIMI B €T0 SKypHaJle padoT M0 XMMUUIECKOM TEXHOIO0-
ruu [ Boakos, 2008, c. 140—141].

Ocradety JloBuua B AH npuHsI oguH 13 0CHOBOMONIOXHUKOB TepMoxumuu I. U. Tecc
(1802—1850). Taxk xe, kak u JloBu1I, OH TIprexan B Poccuio BMecTe CO CBOUM OTIIOM eIl
pebenkoM. I[Tocie okonuanus JlepnTckoro yauBepcuTeTa B 1825 I. co 3BaHUEM «TOKTOpa
MEIULIUHBI», TIIe OBLJIO XOPOIIIO MTOCTaBIeHO MperogaBaHue XMMUU; OH 3aTeM TTOJIT0Ia CO-
BeplIeHCTBOBaAI 00pa3oBaHue B CTOKTOJIBMCKOM YHUBEPCUTETE, Y 3HAMEHUTOTO XUMUKa
4. bepuenuyca. ITocie yero paborain BpauoM B MIpKyTcKe, y4acTBOBaJ B HEOOIBIIINX IKC-
neauuusx no Cudbupu u Ypaiy, 3aHUMAJICS MCCIIEIOBAaHUSIMHU B 00JIACTM MUHEPAJIOTUH,
TeOJIOTHH 1 XMMHH, ITyOIMKOBAJICS B HAYYHBIX xKypHaiax. Padbotsl I'ecca He ocTamuch He-
3aMeUYeHHbIMU; U eMy B 1828 1. pykoBonctBoM AH ObL10 NpeanoXeHo cTaTh aAbIOHKTOM;
B 1830 r. axcTpaopnuHapHbIM, a B 1834 1. — opauHapHbIM akaaeMukoM. CBOIO esITeNb-
HocTbh B AH OH HauaJl ¢ peKOHCTPYKIMY XUMUYECKOM TabopaTopuil, KOTOPYIO pacIIupuI,
o0opyaoBaj HOBEWIIEH annapaTypoil U CHaAOAMI BCEMU HEOOXOAMMBIMMU PEaKTHUBAMM.
B 1831 r. I'eccy OBL10 pa3pelieHO TSk «<He3aBUCUMOTO CYIIIeCTBOBaHMSS» IIpe3naeHToM AH
paborta o coBMmecTuTeabcTBy. C 1832 1. o 1948 1. ero akTHBHasI Hay4yHasl U TeJaroruye-
cKasl AesITeIbHOCTh MPOJ0JIXaJIaCh OJHOBPEMEHHO B KaUeCTBE OpAMHAPHOTO Mpodeccopa
B HECKOJIBKUX yU4eOHBIX 3aBefeHUsAX [lerepOypra: TexHonornueckom yuyunuiie, [lopHom
KageTCKOM Koprmyce, [JTaBHOM IexarormaeckoM MHCTUTYTE M MUXaiJIOBCKOM apTUJLIe-
puiickoM yurmine. B mepuon ¢ 1842 o 1848 r. I'ecc yke Moyt He 3aHUMAJICS HAYYHOM
paboToii, a TONBKO Tenarornyeckoit. 3a cBom 3aciyru ['ecc mojyvyaq MHOTOYUCIIEHHBIE
nooupeHus kak oT AH, tak u ot Kopmyca ropHbix uHxxeHepos [lecc, 2017].

Pa3BuTreM XMMHUYECKOTO HampaBlIeHUs B MUHepasioruu 3aHumancs B. M. Cesepeun
(1765—1826), uieneHanpaBieHHO M3y4YaBLIUA COCTAaB U CTpoeHue MuHepaioB. O6pa3o-
BaHne CeBepruH MoJyYns B AKameMuueckoit tumMHazuu (1776—1784) u ['eTTMHreHCKOM
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yHuBepcutete (1785—1789). Cpasy xe mocje BO3BpallleHUs Ha POJWHY OH ObUT M30paH
aIbIOHKTOM 110 Kadenpe MuHepanoru AH, a B 1793 r. cran akageMUKoM U mpodeccopom
¢ MpaBoM TpenogaBaHuss xuMun 1 MuHepanoruu. B AH Ceeprun npopaborait 1o camoii
cBoeit cmepTH B 1826 1.; e 6 pa3 uzoupascs wieHom Komurera ee npasnenus. B 1801 r.
co3nan «TeXHOJIOTMIecKOoro XypHala» M CTal eTo TJIaBHBIM PEITaKTOPOM, a TaKKe OBLT
oAHUM U3 ocHoBatesieil B 1817 r. MuHepanoruueckoro obiectsa [ Boaxog, 2008, c. 199].

Co Bropoii mooBuHe XVIII B., mocje OTKpBITUIT HOBLIX y4eOHBIX 3aBeaeHUit (Moc-
KOBCcKoro yHuBepcurera (MY), MeOUKO-XMPYpruyecKMX akameMUil, IeIarorundeckKmux
VUMIIHII, TOPHOTO, MHXXEHEPHOTO U MOPCKOTO KaIeTCKIUX KOPITYCOB) BO3MOXHOCTH IS
3aHITUA HAYIHOM IEeSITEIHHOCTHIO YBETUUIINCH. DTH BO3MOXHOCTH B TIEPBOM TTOJIOBUHE
XIX B. emie 6oJblile pacIIMPWINCh 32 CYET OpraHM3aIlMd HOBBIX YHUBEPCUTETOB, HayY-
HBIX OOIIIECTB U €CTECTBEHHO-HAYYHBIX My3eeB. Pa3BuTHe MPOMBIIIJIEHHOCTU, CETLCKOTO
XO3SICTBA M 3MPAaBOOXPAHEHMS CIIOCOOCTBOBAIO TTOSIBIICHUIO IMPUKIIATHOM HAYKU C e¢ JIa-
00paTopUsSIMU, MACTEPCKUMHU, OIBITHBIMU ITOJISIMA, aHATOMUYCCKMMM TeaTpaMu U 3KC-
TMepYMEHTATbHBIMU TTPOU3BOJICTBAMU, a 3TO, B CBOIO OUYepeb, TPUBOAMIO K CO3IAHUIO
HOBBIX pa0OYMX MECT JJISI JTIONIEN CKIIOHHBIX K HAyYHOU NESATEeTbHOCTH.

Jlaneko He cpa3y ecTeCTBEeHHO-Hay4yHas nmpobjieMaThKa Haxoausia cebe MecTo B Jie-
SITEJIbHOCTHOM CTPYKTYPE OTEUECTBEHHBIX YUCOHBIX 3aBeneHuUid. MccieqoBaHust B o0a-
CTHU eCcTeCTBeHHBIX HayK B MY Hauanuch Toabko B KoHIle XVIII B. [1epBrie mpodeccopa
U TIPETIOIaBaTe/IM 3aHUMAaJIICh B OCHOBHOM YT€HUEM JIEKIIWIA U IEMOHCTpAIIUEl OTTBITOB,
a KcclieoBaTeibckasi paboTa MX MHTepecoBaia TOJIBKO, YTOOBI OBITh B KypCe TOCTUXKECHU I
COBpeMEHHOU HayKu. OIHMM U3 MEPBBIX, KOTO MOXHO CUMTATh €CTECTBOMCIIBITATEIEM
B MY 0buU1 aHaTOM, (PU3MOJIOT U OOUH M3 Jydinux Bpaueil Mocksbl E. O. Myxun (1766—
1850), xoTophrif B 1813 1. cram opauHApHBEIM IpodeccopoM. 3aHMMAasACh BpadeOHOI
MPaKTUKOM W Tienarorndeckoit padboToit 1 B MOCKOBCKOM OTIeIeHUN MenuKo-Xupyp-
rudeckoit akanemMuut (MO MXA), u B Apyrux yueOHbBIX 3aBENCHUSIX, U HaXOASICh HA pa3-
HBIX aIMUHUCTPATUBHBIX ITOCTaX, OH CyMeJ OIyOJIMKOBAaTh BaXKHBIE HAYUHBIC PE3YIbTAThI
110 aHATOMMM, PU3NOJIOTUH U MIPAKTUIECKON MeTULIMHEI [ Boakos, 20036, c. 517].

Ecnu MyxuH nipuiiies1 B MY, uMes yxe onbIT IpenonaBaHusl B MeAUIIMHCKOM IIKOJIE,
T0 U. A. leueybckuii (1771—1840) Hauan cBoto MpodecCUOHAbHYIO Kapbhepy cpasy Moc-
Jie ero okoHyaHus. B 1797—1802 IT. oH cOCTOSIT cMOTpUTEIeM KaOMHeTa eCTeCTBEHHOM
HWCTOPUM; TTOCJIE 3aIIUTHl MaruCTePCKON AUCCepTalMK I10 300JI0THX B 1798 T. moay4mn
IOJDKHOCTh aIbIOHKT-TIpodheccopa C IMpaBOM YUTATh MyOJIMIHBIC JEKIIUH IO €CTECTBEH-
Hoit ucropun. [1oaydnB cTeTieHb JOKTOpAa MEIUIIUHEI, JIBUTYOCKIIA OBIT KOMaHIUPOBAaH
B EBpony /TSl COBepIIEeHCTBOBaHMS B 001aCTH HATYPaJIbHOM UCTOPUH, XUMHUU Y MEIHUIIH -
Hbl. Yepe3s 1Ba roga, BEpHYBILIMChH B YHUBEPCUTET, OH ObLI OIIpe/ieieH 1o Kadenpe «TexHo-
JIOTMU M HayK, OTHOCSIIIIUXCS K TOPTOBJie U (pabpuKamM» 3KCTpaopaIUMHAPHBIM ITpodecco-
pOM, Te YUTaJI IOMUMO TEXHOJIOTUHM U MIUHEPAJIOTHIO, a ¢ 1808 . IoIyYma opamHapHOTO
npodeccopa reojioruu U xumudeckoi texHogaoruu. C 1813 go 1827 r. oH BO3MIaBJIsLI Ka-
denpy dusuku, a 3ateM, 10 BbIxoAa B OTCTaBKyY B 1833 r., — kadenpy 6otaHuku. JIBuryo-
ckuii aBnsiacs ¢ 1830 r. 3aciay>keHHbIM TTpodeccopoM PU3UKHU U eCTECTBEHHOM UCTOPUH,
aKTUBHO 3aHUMAJICS alMUHUCTPATUBHOM pabOTOil: OBUT CeKpeTapeM YHUBEPCUTETCKOTO
Cosera (1809—1826), nexaHoMm ¢u3uKo-MaTeMaTudeckoro ¢axyiabrera (1818—1826),
MIPOPEKTOPOM U peKTOpoM yHuBepcuteTa (1826—1833) 11eH30pOM U peBU30POM MOCKOB-
ckux yuymwiuil. B 1820—1829 rr. JIBuryockuii u3naBai oquH U3 MepBbIX B Poccum ecte-
CTBEHHO-HAyYHBIX XXypHaJioB «HOBBII MarasuH eCTECTBEHHOW UCTOPUU, (DPU3UKU, XUMUK
M CBEIEHUI SKOHOMUYeCKUX» [Boakos, 2003, c. 163].
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B otninuue ot AH, rae y ectecTBoucCHbITaTe el ObLT MHTEPEC K TEOPETUYECKUM ITPO-
oiemMaM XuMuK, TO B MY 3Ta HayKa ObliIa IpeacTaBicHa UCKIIOUUTEIbHO B MPUKIATHOM
acrexTe (MeINKO-XNMIIeCKOM F XUMHUKO-TEXHOJIOTMIeCKOM ). ToT xxe JIBUTryocKuit, mpe-
TIO/IaBABIIN I XMMUYECKYIO TEXHOJIOTUIO U U3AABIINI y4eOHUK 110 3TOM MUCIIUTUTUHE, ObLIT
cKopee TUIAKTUKOM, KOMITUISITOPOM U ITPOCBETHUTEIEM, HEXEIN SKCIIEPUMEHTaTOpPOM
WM TeopeTukoM. Hamo ckasarh, 4TO XMMUSI, B YHUBEPCUTETAX B OTJIMYME OT MEIMKO-
OMOJIOTMYECKUX NUCIIUIUTMH He Oblia IIPUOPUTETHOM HAYKOi1, a ee Kadeaphl BO3IJIABIISUIIN
IIPEeNMYIIECTBEHHO JIIOIN C BpauyeOHBIM 00pa3oBaHNeM, CKIIOHHBIE K XUMUKO-(hapMalieB-
THYecKoit pabote. Kadenpsl ke XUMUIeCKON TEXHOJIOTUY B YHUBEPCUTETAX CITYKWIIH JIJIST
€CTECTBOMCIIBITATEIICH JIMIIIL CTYIIEHBKOM B MX HAyYHOI Kapbepe.

Tak, nHTepec K NpUKIagHBIM TTpodIeMaM HAayKKu ObLI SIPKO BBIpAaXKEH B AESITEIbHO-
CTH JOKTOpa MeAULMHBI [ €TTMHTeHCKOTO YHHBEPCUTETA 1 IIpodeccopa Kabeapbl XMMUN
MY @. @. Peiica (1778—1852). OcHOBHBIE €r0 pabOTHI JIeXKaIM B pyciaX aHATUTUYECKOI
U KOJJTOUJTHOM XUMUHU, CBSI3aHHBIX ¢ MenuLinHoit. Kpome MY rae on mpopatorai ¢ 1804 r.
1o 1834 r. 3a BLIYETOM HECKOJILKUX JIET, CBSI3aHHBIX ¢ BOiHOI 1812 1., Peiic omHOBpeMeH-
Ho B 1817—1834 rr. Bo3rnasis kKadeapy xumuun u dapmakosorun MO MXA, cTtaB Tam
akagemMukoM B 1828 1. ITocie orcraBku Peiic okoyo 5 jeT mpomosnKal YTeHHe KypCoB,
Ho B 1839 1. BMecTe ¢ ceMmbeii yexan B LITyTrapr, Tie mpoBe mocieHIE TOOBI CBOSH XKM3-
HU [Boakos, 2004, c. 188].

ITocie OTKpBHITHSI YHUBEPCUTETOB B KPYITHBIX Toponax Poccuiickoit uMnepuu Tam 10-
BOJIbHO YCIIEIITHO CTajla pa3BMBAThCS HaykKa. DTO WLIIOCTPUPYIOT HaydHble OuMorpachumn
POCCUMCKMX XMMUKOB B yHUBepcuTeTax Jepnra m Kazaau. Tak, TUIIMYHBIE IUISI CBOE-
ro BpeMeHM «(papMmaneBTUIeCKUe YHUBepcuTeThl» mpoinen K. K. Keayc (1796—1864).
B Cankr-Iletepbypre oH padoTan y4eHUKOM B aniTeke; caai ak3aMeHbl B MXA Ha 3BaHMe
anTeKapcKoro MOMOIIHKKA; 3aTeM Ha ITpoBu3opa B JlepntckoM yHuBepcuteTe; a B 1817 1.
B MXA mioyyus 3BaHKe anreKapsi; Iocjie yero yrpasis antekaMu B Kazanu n Capatose.
ToapKo mocie 3Toro Hayaiach ero HayIHast Kapbepa B KaueCTBe aCCHCTeHTa XMMHUUYECKOM
Jabopatopuu JlepnTcKoro YHUBEPCUTETA, T/Ie OH 3alIUTUI MaruCTEPCKYIO MUCCEPTALINIO
o ¢uroxumuu. B 1837 r. Kimayc ObuT yTBepXI€H aIbIOHKTOM IO Kadenpe XMM1uU U Ha3Ha-
YeH 3aBeAyIoLIM XMMUYecKol Jabopatopuu KazaHckoro yHuBepcutera. Tam oH B 1838 .
ITOCJI€ 3alIUTHI TOKTOPCKOM NMCCEPTALIMY TTOIYIIII 3BaHUE SKCTPAOPIMHAPHOTO TIpodec-
copa, a B 1843 r. — opauHapHOTO IMpodeccopa. OmHAKO, HECMOTPS Ha YCITCITHYIO Kaphepy
B Kazanu, Knayc B 1851 r. mepeien B JlepnTckuit yHUBEpCUTET Ha BAKAHCUIO OpAMHAPHO-
ro npodeccopa capmanuu. Ha 3Toit JOJDKHOCTH OH OCTaBaJics 10 KOHIIAa CBOMX AHel. EMy
MPUHAJIEKUT 3aCIyTra OTKPHITHSI XMMUIECKOTO 3JIeMEHTa — PYTeHUsI; pa3pabOTKU HOBBIX
METOIOB pa3Ie/IeHUs] TUIATUHOBBIX METAJUIOB M MOJYYCHUS MX B YUCTOM BHIE; YCTAHOB-
JICHUSI aHAJIOTUM MEXIY TpUaJaMH XUMHUIECKHMX 3JICMEHTOB M IMMMOHEPCKUE CPEIH OTeUC-
CTBEHHBIX YYEHBIX MCCIEN0BaHMUs B o0actu putoxumun [ Boakos, 2004, c. 106].

Tak xe ¢ KazaHnblo cBsi3aHa buorpadust ogHoro u3s cosnateieii (BMecte ¢ C. A. Boc-
KPECEHCKUM) OT€YECTBEHHOM IIKOJIbI XMMUKOB-OPTaHMKOB 1 MEPBOTO Ipe3uaeHTa Pyc-
ckoro xumudeckoro obiectsa H. H. 3ununa (1812—1880). OxoHUnMB MaTemaTudecKoe
otnenenue KazaHnckoro ynusepcuteTa B 1833 r. 1 HauaB TaM MpenogaBaTh aHATUTUYECKYIO
MEXaHUKY, TUIPOCTATUKY U TUAPOAMHAMUKY, OH B 1835 I. HEOXMIaHHO B IPUKA3HOM T10-
psinKe ObUI MepeBeeH Ha CBOOOIHYIO BaKaHCUIO TT0 Kadenpe XMMUM, TaK Kak B YHUBEP-
CHUTETE He OBLIO CITELIMAIMCTOB B 3TOM 00J1aCTH 3HAHMIA. 3allUTUB AuccepTaluio B 1836 .
1 CTaB agbIOHKTOM XMMMWHU, 3WHUH Ha ABa Toaa ObUT KoMaHmupoBaH B ['epmanuio, PpaH-
LIWI0 M AHTJIMIO UIST O3HAKOMJICHUS C OpraHM3allMeil TaM XUMWYIECKOTO 00pa30BaHUS.
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3aTeM ellle IBa rojia OH paboTas 1Mo pyKoBoacTBoM 3HaMeHnuToro lO. JInbuxa B ['icene,
IJie BHITTOJTHUII CBOE TIepBOE 9KCIIepUMeHTaIbHOE McciienoBaHue. BepHysinuch B KazaHs,
B 1841 r. 3MHUH 3alLUTUI JOKTOPCKYIO AUCCEPTALIMIO U ObLIT YTBEPXKIAEH 3KCTAaOpIAUHAP-
HBIM IpodeccopoM o Kadeape XMMUIECKO TeXHOIOTUH, a B 1845 r. cTan opauHapHbIM
npodeccopoM. B 1848 r. on BosrnaBun kadenpy xumuu u ¢uzuku MXA B [letepOypre,
a ¢ 1856 r. cran ee akagemMukoM. Tam 3MHMH YKUTAIl BCE KYPCHI XUMUM (OPraHUYECKYIO,
HEOPraHUYECKYI0 U aHAJUTUYECKYI0), 3aHMMAJICSI MCCIIEIOBAaTeIbCKOI paboOTO B XM-
MHYECKON 1abopaTopui U ObII y4eHBIM cekperapeM MXA (1852—1864). Yke ydyeHBIM
C MUPOBBIM MMEHEM OH cTall B 1858 r. akcTpaopauHapHbIM, a B 1865 I. — opauHapHbIM
akagemukoM AH [Boakos, 2004, c. 87—88].

W3zyueHue mpoirecca (hopMUPOBAHNS TUCHUTIIMHAPHBIX €CTECTBEHHO-HAYYHBIX CO00-
IIECTB 3aTparuBaeT 1 MpobdJieMy COOTHOIIEHUS 1IeHTpa U Tieprudepun B podecCuoHab-
HOI Kapbepe yuyeHoro. Tak, poccuiickue XUMUKU, HAXOIUJIUCh Ha Tieprdepuu mpodeccun,
10 KpaifHeil Mepe, 10 OTHOIIEHWI0 K CBOMM (bpaHIly3CKMM, aHIJIMMCKUM M HEMELIKUM
kosuteram B EBporie. B ocHOBHOM HeMellKue BBIITYCKHMKU W MpernogaBaTe i YHUBEPCH-
tetoB Mewnsl, Tertunrena, Jeitnuura, bepanna, Tioounrena, Butten6epra u Ctpacbypra
CTOSIIA Y UICTOKOB OT€YECTBEHHOI XMMUUYECKON HAayK1 M XUMUUECKOIo 00pa3oBaHus.

Ecnu B nepsoii nonosuHe XVIII B. nentpoM xumum 6611 Cankr-ITetepOypr ¢ ero AH,
TO B KOHIIE CTOJIETHS MOXHO TOBOPHUTEH O OMITOJISIPHOM CTPYKTYPE PErMOHATBLHOM XUMUM,
[Jie BTOPBIM LIEHTPOM cTajia MockBa ¢ ee yHuBepcuteToM. OIHAKO U TaM U TaM HayKoii 3a-
HUMAJIVCh OTIEIbHBIE YIEHBIE, MAJIO B3aNMOIEMCTBYIOIIE APYT ¢ Apyrom. BriepBrie o mpa-
00pa3e HAYIHOI IIKOJIBI B 00JIACTH XUMUU Ha TeppUTOpHHU PocchiicKoil MMITepun MOX-
HO TOBOPHUTH TOJIEKO IO OTHOIICHUIO K MEANKO-(hapMalleBTHUeCKON mKoe JepITckoro
yHuBepcuTera. Tam B miepBoii mojioBuHe XIX B. IieJieHaNpaBIeHHO CTAaBUJIMCH U PEIaINCh
XUMUKO-aHATUTUIECKHUE TTPOOIeMbl MEIUIIMHCKOW HayKW W TpakTuku. Ho, mo cymie-
CTBY, «XMMHUYecKoro» 1ieHTpa B Poccuu He O0b110 HU B lepnte, Hu B CaHkT-IletepOypre,
HU B Mockse, HU B Ka3zaHu, rie TOIbKO CTajla 3apoXKIaThCsl CBOSI XUMUYECKas 1IKOoJIa.

B npodeccnoHanbHOM IJIaHe COODILECTBO XUMUKOB C(DOPMUPOBAIOCH TOJIBKO B 60-¢
rr. XIX B. PermoHanbHBIM LIGHTPOM €ro craj yxe okoHuarenbHo CaHkt-IlerepOypr,
rae kpoMe AH uMennch pazHonpoduiabHbIe yueOHbIe 3aBeaeHus, Pycckoe xuMudeckoe
00111ecTBO, co3naHHoe B 1868 ., a Takxke HAyYHO-IPAKTUYECKUE KOMUTEThI Pa3IMUYHBIX
MHWHHUCTEPCTB U BEIOMCTB, 3aHMMABIIIUXCS pEIICeHNEM IPUKIATHBIX ITPOOJIEM XUMMIIE-
cKoli HayKu. «bamkHel» nepudepueii aToro coodiectnsa 0bin Mocksa, Hdepnt, Kazanb
1 XapbKoOB, TO¢ XUMUIECKUE MCCICAOBAHMS MOJYIMIN ITOCTOSHHYIO YHUBEPCUTETCKYIO
MPOIUCKY, a «IajbHel» nepudepueil 0butn BunbHo, Kues u Onecca ¢ anu3oquyecKuMu
BCITJIECKaMHM paboT B 3TOI obacTit HayKu [ Poousiit, 2013, c. 98].

3akinoyeHue

AHaJIN3 UCTOPMKO-HAYIHOTO, B TOM YHCJIe M HAYIHO-OMOrpacmIecKoro Marepua-
na, cBsa3aHHoro ¢ nepuoaoM XVIII — mepsoit monoBuHbl XIX B., TTO3BOJISIET BHICKA3aTh
YTBEpKIEHHUE, UTO CYMMAapHBbI BEKTOp Mpollecca NpodeccuoHann3aluuy HaydyHOW Jes-
TEJIbHOCTU B POCCUICKOM COLIMYME ObLT PE3YIBTATOM CJIOXEHUS TPEX €T0 COCTABIISIIOLINX
pPOJIEBOTO, BEMTOMCTBEHHOTO W TUCIUTUIMHAPHOTO BEKTOPOB. PoJieBoil BeKTOp ompenesnsii
YYEHbIX KaK UCTOJIHUTENEN (DYyHKIIMOHAIbHBIX ONepalMii B pa3HbIX MpakTUKax (1adopa-
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TOPHOM, 3KCIEAULIMOHHOM, 9KCIIEPTHOM, aIMUHUCTPATUBHOM, MEJarOrM4ecKom U Mpo-
HU3BOJCTBEHHOI). BemoMCTBeHHBIN BEKTOP XapaKTepU30BaJl CYIIECTBOBAHUE YICHBIX KaK
IpeACTaBUTENIC aKaIeMWIECKNX, By30BCKUX M OTPACIECBBIX KopIopamuid. JucIuImm-
HapHBIA BEKTOP OTpaxas cieundUKY NeSITeTbHOCTU YUYEHBIX KaK WIEHOB ONPeNeeHHbIX
TUCUUTUIMHAPHBIX COO0IECTB (OOTAHUKOB, XMMUKOB, MMHEPAJIOTOB U IIp.).

31ech MOXHO MPOCAEAUTD ONpeaeIeHHbIe TeHASHIIMU. Bo-TIepBhIX, B €CTeCTBO3HA-
HUU BO3pacTajia pojib SKCMEPUMEHTA. DTa TEHACHIIUS SIpUe BCETO MPOSIBUIACH B Pa3BU-
THH «JJa00paTOPHOU 0a3bl» HAYIHO-IPAKTHIECKON NeSITCIIbHOCTH, KOTOpas HauMHAJIACh
C «IIpOOOBAIBHBIX MaJaTOK» U allTekK, a Ko BTopoil mosoBuHe XIX B. mpuobpesa mouytu
COBpEMEHHbIE YepThl B JIMIE MCCIEI0BaTEIbCKUX Jlabopatopuil. OmHAaKO MacllTadbl
OTEUYECTBEHHO! J1abOpaTOPHOI MPAKTUKKU OBLIM HE TOJHKO 3HAYMTEIbHO MEHBIIIE, YeM
B 9KOHOMMYECKH Pa3BUTHIX CTpaHax EBPOITBI, a OTHOCUTEIBHO HE BEJIMKH 10 CPABHEHUIO
¢ ee Xe MH}ppPaCTpyKTypoi. JpyruMu cioBaMM, COOTHOIIIEHHUE €CTECTBOMCITHITATEIICH,
CIMIOCOOHBIX BECTU IKCIIEPUMEHTATbHbIE PabOThI, K 00IIEMY YKMCITY BbICOKOKBATAGDUIIN-
POBaHHBIX KaapoB ObLJIO He3HauuTedbHbIM. Ho Jroau, obnanamoliyue 3STUMU CIIOCOOHO-
CTSMU, KaK TpaBuIo, ObLUIN YCIICIIHBI B CBOEH MpodheCcCMOHATbHOM Kapbhepe, JaXe eCIn
PE3YJIBTATHl MX MCCICIOBAHWIN OBUIM OLIEHEHBI TOJBKO MOCICAYIOIINMHU TTOKOJICHUSIMU
yueHBIX. OCHOBHEIC X€ HaIlpaBJICHUSI HAYIHOM pabOTHI €CTECTBOMCIIBITATEICH HAXOMN-
JIVCh B pycJie COOMpaHUs U CUCTEMATU3alIMU CBENEHUI TTO eCTECTBEHHON UCTOPUU, aHa-
TOMMU U (PU3UOJIOTUN; U3YYEHUIO TTPUPOIHBIX (PU3NIUECKUX U (DUBUKO-XUMUYECKUX SIB-
JICHUI; SMIIUPUUECKOMY ITOMCKY TTOJIE3HBIX MICKOIIAeMBbIX; a TAKXKE XUMHUIECKOMY aHAJIM3Y
MIPUPOITHOTO CHIPhS ¥ TOTOBOI TOBAPHOM ITPOIYKITNH.

Bo-BTOpBIX, O Mepe paclIupeHus SKCIIEpUMEHTAIbLHOM 6a3bl HAYKH BO3pacTaiia Be-
JIOMCTBEHHas1 MOOWMJIBHOCTh ecTecTBoucIibiTaTenell. C MoMeHTa opranu3anuu AH nmes-
TEJLHOCTDb €€ YJICHOB He ObliIa M30JIMPOBAHHOM, CKOHLIEHTPMPOBAHHOI TOJIBKO Ha 3a/1a-
Jyax B paMKax 3TOT'0 YUPEXKICHHUSI, a CONpsIraach ¢ paboToM pa3IUYHBIX TOCYIapCTBEHHBIX
BegoMcTB. B mocnengneii uetseptu XVIII B. MOXKHO roBOpUTH 00 «3MOPHUOHOM» CYIIIECTBO-
BaHUM aKaJIeMUYECKOU, BY30BCKOU U OoTpacyieBoil Hayku. Eciau By3oBckas Hayka Oblia
MpeJCcTaBIeHa YHUBEPCUTETAMU U MeNarornyeCKUMU YIWIUIAMU (MHCTUTYTaMm), TO OT-
pacjeBasi, MPeuMYILEeCTBEHHO CIeNaIM3UPOBAHHBIMU MEIUIIMHCKUMU, WHXXEHEPHBIMU
1 BOSGHHBIMH YIeOHBIMHU 3aBEACHUSIMU, a TAKXKe SKCIIEPUMEHTAIBHOM 0a30i 31paBooXpa-
HEHUS, TIPOMBIIIJICHHOCTHU 1 CEILCKOTO X03siicTBa. BemoMcTBeHHAs Kaphepa eCTECTBOM-
CTIBITATENISI B TUIAHE TTOTYYEHUS JOJKHOCTEN, TEHEXKHOTO BO3HATPAXIEHMSI, COLIMATbHO-
ro MpecTvXa U HaydyHOro MpU3HaHUS, KaK MpaBujIo, MpoTekana 6osee ycrenHo, Koraa
OH OBLT MpodeccuoHaNIbHO MOOMIIEH, 3aAeiCTBOBAH 1 B aKaJeMUYECKOI, 1 By30BCKOM,
U OTpaciieBoit HayKe. Tak, BaXXHBIM 3TAIlOM IS aKaJeMHMIeCKUX YICHBIX CTaJla peabHast
BO3MOXHOCTb ¢ 1760-X IT. COBMEIIATh UX HAYYHYIO pabOTy ¢ IIPeogaBaTe/IbCKOM Iesi-
TEJIHOCTBIO B IPYTUX YUYEOHBIX YUPEKACHUSIX MOMUMO AKaIeMUIECKOTO YHUBEPCUTETA,
KOTODBII B 3TU TOABI YK€ MpecTasl QYHKIIMOHUPOBATh.

B-TpeTbux, pa3BUTHE €CTECTBO3HAHUS IILIO MO MYTU CTAHOBJICHUS OTOSIbHBIX HAyd-
HBIX mucIuIunH. HecMoTpst Ha To, 9TO erie mipu opranu3anui AH B KOTHUTUBHO-MHCTH-
TYLIMOHAJIBHOM IIaHE BEKTOP CTAHOBJICHUSI OTEYECTBEHHOTO €CTECTBO3HAHMS OBLT 3a1aH
Ha CleUau3aluio, HO B pealbHOCTU CUTYallus CKJIaAblBajach TAKUM 00pa3oM, UTO yue-
HbIE€ CTPOTO He NMPUIEPKUBAIKNCH B CBOEH AeATEIbHOCTH TUCIUTUIMHAPHBIX (Kadbeapaib-
HBIX) paMOK, 3aHMMAsICh MYCTh U HE BCErma yriIyoJeHHO ITMPOKUM KPYIOM €CTeCTBEH-
HO-Hay4yHbIX TIpobyieM. Ho yxe B mepBoii monoBuHe XIX B. craja 3aMeTHA TeHIACHLIUS
Ha CTIeNUATA3aLUI0. DTO OMPeNesssIOCh KaK JIOTUKON pa3BUTUSI CAMOTO €CTECTBO3HAHUS,
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TaK ¥ 3KCTEHCUBHOU MHCTUTYLIMOHAIM3ALIMEN OTEYECTBEHHOM HAyKX, CBSI3aHHOM, B IIEP-
BYIO ouepelib, C CO3MaHMEM B BBICIIIMX YYCOHBIX 3aBEICHUSX HOBBIX CIICIIMATU3UPOBaH-
HBIX KOTHUTHMBHO-UHCTUTYIIMOHAJIBHBIX CTPYKTYp (Kademp, madopaTopuii, KAOMHETOB,
MYy3€eB U T.1.).

Hawnbonee GmaronpusTHBIC YCIOBUS IS HAYYHBIX 3aHSITHH WMENHN TIPeACTaBUTEIN
MEIUKO-OMOJIOTMYECKUX TUCIUTUIMH, T MO 3TUA0N «MEIMIIMHCKOIO BEIOMCTBA» yXKe
Bo BTopoii rtomoBuHe XVIII B. cmoxuiack HaydHast MHGPACTpyKTypa BpauyeOHO Tpak-
THKH C YYeOHBIMM TOCITUTAJIIMA W aHATOMUYICCKMM TeaTpaMu, JJa0OpaTOPUSIMU aIlTeK
¥ alITeYHBIMA OTOpPOIaMU, MEIUIIMHCKIMU M €CTECTBEHHO-HAayYHBIMU KadeapaMu 1 Ka-
OMHETaMU, XUMUIECKUMU U XUMHUKO-(papMalieBTUIECKIMU J1a00paTOpUSIMU YIeOHbBIX 3a-
BeneHuii. Co Bropoii yetBepTu XVIII B. ectecTBoncnbITaTe M — ciyXaimne MeauumH-
CKOM KaHIIeJISIPUH, HE TOJIbKO UMeNIN paboure KOHTAKTH ¢ AH, a HeKOTOpbIe U3 HUX Jaxke
CTaJIv e¢ YIeHaMM, 9YTO, KOHEYHO, CIIOCOOCTBOBAJIO MX HAYUYHO ITPoheCcCOHATN3aLINHT.

Ecnu miepBBIe €CTeCTBOUCITBITATEIN, BEIIICAIINE U3 TOPHOM OTpaciau OBLIN caMOyd-
Kamu, To Bo BTopoii noioBuHe XVIII B. 6ojiee ycnelHbIMU B Ipo¢eCCUOHATbHOM I1JIaHe
CTajy Te, KTO MMeJ YHUBEPCUTETCKOE WJIM MHXEHEpHOe oOpa3oBaHUE, a B TIEPBOM MO-
soBuHe XIX B. U0 T€0JIOTrO-MUHEPATOTHYECCKIX HAyK YK€ ONPEIesIA BBIITYCKHUKU
T'opHoOro Kamerckoro Kopiryca. HayaHast mH(ppacTpyKTypa «TOPHOTO BEIOMCTBa», CJIO-
SKUBIIAsICST K 5TOMY BpeMEHH, BKITIOUaJia B ce0sl TAKHE DJIEMEHTHI KaK eCTeCTBEHHO-Hay4-
Hble KAOMHETHl 1 MUHEPAJIOTMYECKUE MY3€U, Te0JIOro-pa3BelblBaTeIbHbIC SKCIEIUIININ,
XUMMKO-aHAIMTHIECKHE JTabopaTopuu 1 (pU3UKO-MEXaHUIECKIE MacTepCKUE P 3aBO-
IaxX U YIPEKICHUSIX.

B AH niepBoii nonosuHbl XVIII B. mpodeccroHanbHas Kapbepa CKIaablBajIach yaad-
Hee Y TeX eCTeCTBOMCITBITATe e, KTo Iprexas B Poccuio, yxke nMest KaKoi-TO OITBIT Hayd-
HoIi paboThl. MHOCTpaHHBIE yueHble BIUIOTh A0 XIX B. cocTaBasiiv GOJIBIIMHCTBO YJIEHOB
AH. PaboTas mo KOHTpaKTy, OHU paclieHUBaJIK CBOe MpebkIiBaHKe B Poccun Kak BpeMeH-
Hoe. VX mponBIKeHME TT0 KaphepHOI JIECTHUIIE TaJIeKO He BCETIa 3aBHUCEIIO OT pe3yibTa-
TOB HAyYHOU JESITeIIbHOCTH, KOTOPHIE OBITA Majio TTOHITHEI HE TOJIBEKO afMUHUCTPALINT
AH, HO 1 MaJIOYMCIIEHHOMY M K TOMY K€ pa3IeJIcHHOMY ITO CITIeIIMaTbHOCTSIM aKaJeMude-
CcKoMy coobiiecTBy. OlleHKa yYeHbIX BO MHOTOM 3aBMCeJIa OT UX IeJarornyeckoi u aKc-
nepTHO# padoThl. [103TOMY MOBOJBHO YacTO MPOMCXOOMIN KOHGIMKTH YYCHBIX, KakK
C MIPEICTABUTEISIMU AIMUHUCTPALIAN, TAK U IPYT C IPYTOM, YTO HE PEAKO 3aKaHYMBAJIOCh
HX OThe3JaMH 3a TPaHUIY VIS IPOIOJIKEHUS TPodeCCHOHATBLHOM Kaphephl B 00JIee KOM-
GOPTHBIX YCIIOBUSIX €BPOITEMCKUX YHUBepCUTeTOB. K TOMY XXe MEHTaJIUTeT MHOCTPaH-
HBIX YYEHBIX, OCOOEHHO MPOIIEIIINX HIKOJY «IIPOIPECCUBHBIX» €BPOIEUCKUX YHUBEDP-
CUTETOB — «0YaroB IPOCBEIICHMST», KaK, HallpuMep, TIOOMHIEHCKOTO YHUBEPCUTETA,
HE BBIIEPXKNUBAJI HE TOJBKO POCCUIICKOTO «BapBapCTBa», HO U ILUIOTHOTO COIIPMKOCHOBE-
HUS CO CBOMMM KOJUIeTaMU BEIXOAIIAMH M3 0OoJiee «KOHCEPBATUBHBIX» YHHBEPCUTETOB.
B onpeneneHHol cTeneHu Ioxoxasl CUTyalys Obljia ¢ MHOCTPaHILIAMU 1 B YHUBPCUTETAX,
HO TOJIBKO C TOI pa3HUIICH, YTO YHUBEPCUTETCKUE CBOOOIBI HECKOIBKO CMSTYAIN aaIMU-
HUCTpPaTUBHOE JaBJIcHNE Ha ITPoheccopoB 1 IperiogaBaTeicii.

IIpotuecc mpodeccnoHaTU3aNN YISCHBIX KOPPEINPYET ¢ MPOIECCOM MX COIIMAIH-
3aunu. YeM 0oJIbIle BO3MOXHOCTEI YUEHBIN UMeET IJIsT 3aHSITHI UCCIIENOBAHUSIMU, TEM
eMy Jerdye couranusuponathcs. [lepBbie wieHbl AH dakTruecku ObUH ee 3a10)KHUKAMMU,
HE UMes, TI0 CYIIECTBY, BO3MOXHOCTE 3aHUMAThCSI UCCACIOBAHUSIMM B IPYTMX MECTaX,
KpoMe KaK Ha PeIKUX ITOJDKHOCTSIX B BEIOMCTBAX, a TAKKE B JJOMAIITHHUX JJaO0paTOPHSIX,
JIMYHBIX MACTEPCKUX 1 ycaab0ax BeJIbMOX. Pa3BuTre HaydHO# MHMPACTPYKTYPHI pa3Ind-
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HBIX BEJIOMCTB CO31aJI0 TOTIOJIHUTEIbHbIE YCIIOBUS [UISI COLIMAIM3AlIMU €CTECTBOMCITBITA-
TeJieil, HO TOJBKO JJISl Te€X, KTO ObLT MpodecCuoHaIbHO MOOWIEH. DTO AaBajio IS HUX
MOTEHIUAJIbHYI0O BO3MOXHOCTb 3aHUMAThCsl HAyKOM, a TakKe MeAarormyecKuMu U Tex-
HOJIOTUYECKUMM TpakKTUKaMM. EClIM B pa3BUTBIX 3allaJHOEBPOIECUCKUX CTpaHax Ipo-
LieCC COUMau3allMy eCTeCTBOMCIIBITATE/Iel aKTUBHO 1leJl B mepBoil nojoBuHe XIX B.,
T0 B Poccuu oH MMeJ 1iar 3anasabiBaHusl, 110 KpaiiHeid Mepe, Ha TIOJICTOJIETHS, UTO, B ITep-
BYIO 04Yepeb, ObLIO CBSI3aHO CO CJIa0bIM Pa3BUTHEM OTEUYE€CTBEHHOI MPOMBIIILICHHOCTH,
e KOHLIEHTPpUPOBaJIach OCHOBHAS Macca XMMUKOB U (DU3UKOB.
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in the 18 and first half of the 19t centuries
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Abstract: The processes of professionalizing and socializing of scientists in the Russian society of the
18" — first half of the 19" centuries were considered. The focus was done on a retrospective compre-
hension of the concept of “professional career of a scientist”. The dynamics of cognitive-institutional
structures’ emergence (educational departments, natural-science offices and museums, chemical
laboratories, search expeditions, etc.) as the basic elements of scientific activity was tracked. The pres-
ence of these structures and professional mobility of scientists gives an idea of the origins of academic
science, university science and branch science in Russia.

The main focus was done on interdepartmental mobility of scientists in St. Petersburg Academy of
Sciences, the universities, medical-surgical academies, Medical Chancery, Mining Cadet Corps and
Corps of Mining Engineers. On the basis of scientific and biographical material are reflected the op-
tions for people to come into the science and their further career trajectories. A great attention was
paid to biographies of the foreign scientists, with which the local science began. In the majority they
were professors, teachers, graduates and students of European universities. Therefore time before ar-
rival to the country and after homecoming was touched along with the period of their stay in Russia.
The stages and tendencies of formation of the scientists’ community in Russia were presented. The
prerequisites of formation of disciplinary scientific communities in the context of logic of various
professional groups’ development (doctors, druggists, metallurgists, mining engineers, teachers, etc.)
were revealed. It was noted that process of socializing of local scientists was accompanied by growth of
arole of an experiment in science and formation of separate science disciplines. But even in the middle
of the 19" century, this process in Russia had a delay step, at least, on half-century, what has been
connected with poor development of the domestic industry where the bulk of the European chemists
and physicists concentrated. Conclusions which were drawn in the context of the conducted research
may represent a reference point for further study of historical and sociological problems of scientists’
professional activity.
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HexoTopbie acniekTbl CTAHOBJIEHHUSI MOJIOABIX YYEHBIX B Cpejie
JIBOPSIHCKOM MHTEJUIMreHIuu B nociaennei tpetu XIX Beka

CraThsl TIOCBSILLIEHA W3YyYEHUIO OCOOeHHOCTel (OpMUPOBAaHMSI MPEEMCTBEHHOCTU MOKOJEHUIA.
B mporecce uccienoBaHusi ObUT TIPUMEHEH WCTOPUKO-OMorpadumdeckuii Meton. Mcmomb3oBa-
HO TaKoe HallpaBJieHWE UCTOPUH, KaK «KOJUIEKTUBHas Ouorpadusi», uiau npocornorpadus. ABTop
3HAKOMUT YUTATENeH C TPaquLIUSIMU U YKJIaJOM HECKOJIbKUX IIMPOKO U3BeCTHHIX B Poccuu cemeii.
B craTbe npencrapieHbl OJMKakiiie poACTBEHHUKY 3HAMEHUTBIX POCCUMCKUX YUEHBIX: (hU3nosora
HMBana MuxaiinoBuya CeuyeHoBa, MaTeMaTuka AsiekcaHapa Muxaitiosuua JIsimyHoBa, duioiora
bopuca Muxaitnosuua JIssmyHoBa MaremMaTrKa, MexaHMKa U Kopabiectpoutesnst Anekcest Hukoona-
eBnya Kpoiiosa. CienyeT OTMETUTbh, YTO U CAMUW OHU TIOBOAWJIMCH APYT APYTY OJIU3KUMU POJCTBEH-
HrKaMu. OTHUM U3 TJIaBHBIX UCTOYHUKOB YEJIOBEYECKOTO TaJIAaHTA SIBJISIETCS] HACJIENCTBEHHOCTbD,
ninu reHetuka. Cembu JIsimyHOBbIX, CeueHOBBIX U KPBUIOBBIX Aajld MUPY OYE€Hb MHOTO TAJIAHTIA-
BbIX yueHbIX. HO HeJb3s1 He MpUHUMAaTh BO BHUMaHUE BOCIIUTaHUE, 00Opa30BaHUe U BIUSIHUE OKPY-
Karomux onei. O6beKTUBHOI OCHOBOM OJIATONMPHUSITHBIX B3aMMOOTHOIICHWIT M TApMOHMYHOMN
MPEEeMCTBEHHOCTH MOKOJIEHUH SIBJISIIOTCS KpeNKue ceMeiiHble Tpanuuuu. ['oBopuTcst o poacTBeH-
HOM OOIIEHUY B cpelie BOPSHCKON MHTeTMTreHInn. CTaThsl 3HAKOMUT YUTATENel ¢ HEKOTOPBIMU
HEU3BECTHBIMU (pakTamu Ouorpaduit BeJMKUX YUEHBbIX, OCHOBAHHBIMU Ha BOCITIOMUHAHMSIX OJIU3-
KuX UM Jiozaeii. HayuHoe 3HaueHMe uX OTKPBITUI HACTOJIBKO BEJIMKO, YTO KaXKeTCsl, HEBO3MOXHO
TOBOPUTH O HUX, KaK 00 0OBIYHBIX JTIosTX. HO, cTaThst IpecTaBisieT HaM COBEPIIIEHHO HOBBIE TPaHU
JIMYHOCTEM 3TUX Jitoneii. B Helt oOpalijaeTcs BHUMaHKUe Ha Takve (DOpMbI 1ocyra, Kak XOpOBOe Ie-
HWe, TIPOTYJIKU, UTPHI U 6ecennl. JItobast HoBast THGMOPMAIIVS O XU3HU U IEATETbHOCTU N3BECTHBIX
YUYEHBIX TIPENCTaBIsIeT ONpeAeIeHHbI HAayYHbI MHTepec. Martepuan ctaTbd 0a3upyeTcs Ha YHU-
KaJIbHBIX HEOITyOJIMKOBAHHBIX MHUCbMaX, YCTHBIX paccKa3aXx U BOCIIOMUHAHUSIX COBPEMEHHUKOB.
Karuesvie caosa: CeueHoBbl, JIssmyHOBBI, KpbUloBHI, 00LLIEHNE, MPeeMCTBEHHOCTh IMOKOJIeHU, Ba-
CUIIbeBCKMI ocTpoB, XIX Bek.

Humennueenmnocms coz0aemcst He3aMemHo,
80CHUMbIBACMCS 6 PA32060PAX,

8 8blO0pe mecm 045 NPO2YAOK,

6 3aMeHanUsAX NO N08OOY YBUIEHHOZO.

. C. Jluxauén

CormnpukacasiChb ¢ TBOPYECKHUM HacCJIeAMeM BbIIAIOIIUXCS JIMYHOCTEH, Mbl HEBOJIBHO
MIPOSIBJISIEM MHTEpeC K 00pa3y WX KU3HU IBITAsICh IOHSATH, KaK OHM JOCTUTIIN TAKUX Bep-
IIMH MBICIM U BIOXHOBEHUSI. YTO CIIOCOOCTBOBAIO CTAHOBJICHUIO M PA3BUTUIO UX TPU-
POIHOIO Japa, KOTOPbIA HE BCeraa MpoCTO 3aMETUTh U Pa3BUTh AaXe BO BIIOJIHE 0J1ar0Io-
JIy4dHOW cpene?
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PacnipocTpaHsst aTOT Bompoc Ha cdhepy HayKW, MBI IPUXOIUM K HEOOXOIUMO-
CTU CEpPbE3HO M3y4YaTb HE TOJBKO AEATEIbHOCTb, HO M XU3Hb KPYMHBIX YUYECHBIX,
BOIIPOCHI UX CTAHOBJICHUS, a TAKXKE IMPOKO U JOCTYITHO OCBELIAaTh UX TBOPYECKUE
ouorpadpuu.

B maHHoOI cTaThe 06CYKIAETCS BOIIPOC O BOCIIUTAHUU U (OpMax pOACTBEHHOTO 00-
IIEHMS B OJHOM M3 KPYTOB IBOPSTHCKOW MHTEJIMTEHIIMU B TTocieaHel Tpetn XIX B., B KO-
TOPBII BXOIWJIN Pa3INIHbIC TIOKOJIEHHS YYEHBIX, COCTABUBIIIMX FOPIOCTh OTEYECTBEHHOM
U MUAPOBOM HAYKMU.

He Tak maBHO aBTOpY IIOCYACTIMBUJIOCH IMO3HAKOMUTHCS C HEONMyOJMKOBAHHBIMU
MUChbMaMU TETH, alpECOBAHHBIMU TIEMSHHMIIE W WieHaM €€ CeMbM (MMeHa WX ToKa
He Ha3biBaeM). CaMa oHa xuia B CaHkT-IleTepOypre u peryasapHo BcTpedaaach U o0la-
Jlach ¢ OJIMDKAWIIMMK POACTBEHHMKAMMU, O XXM3HU KOTOPBIX U paccKasbiBaia. HamucaHbt
oHM ObUM B KoHIIe 70-x rogoB XIX B. B 11e10M nchbMa HOCAT XapaKTep POACTBEHHBIM,
CEeMEMHbII, ¥ OMMCAHbI B HUX OOJIbIIIEH YaCThI0 OyAHUYHbIE, HE3HAYUTEIbHbIE COOBITHSI.
OpmHaKo OHM MO3BOJISIIOT HaM MPUOTKPHITH 3aBeCy HaJ yIIenIeil OT Hac 3IMOX0il, TTOvyB-
CTBOBaTh €€ apoMaT. DTH IHMChMa 3aCTaBWJIM ITOCMOTPETh Ha YYACTHUKOB POJICTBEHHBIX
BCTped Ha BacuiibeBCKOM OCTpPOBE IIO-HOBOMY, B ONIPEACIICHHOM Mepe OKUBUTD MX. MTak,
MOYMTAEM CTapble IIUChMA.

B paMkax gaHHOI IyOJIMKALIMY HET BO3MOXHOCTH IPUBECTU BCe OMMHHANLATH ITH-
CEM B ITOJTHOM 00beMe, TIO3TOMY 3IeCh pacCCMaTPUBAIOTCS ABa HAaMOOJIee XapaKTepHBIX.

1877-31/11I Ilacxa

«Xpucmoc Bockpece, dopoeue poousie Hukonaii Anexcanoposuy, Coneuxa, Caulenvka
u Anewa! Beex Bac no3opaeéasio ¢ npazoHukom u jcenaro 300po8osi.

Ha Ilacxy éudeau Hukonauty, on npuxooun @ nepgulii dens k Muxaiinoéckum, Ho docad-
HO MHe, YUMo 5 He UMeAqd ... MUHYMbl, YMOoObl N0208OPpUMb ¢ HUM 00HUM. OH npuuien, Kozda
Yyace ce cudeau 3a obedom, nocae obeda ceiiuac yxce cman uepams 6 kapmol ¢ Meanom Mu-
xailnosuuem, Huxonraem Andpeeeuuem u Annoii Muxaiinognoii, mak 0o mex nop Kak uomu
domoti, a wiau mot emecme ¢ Cawell, mak 4mo Heab3s 010 ¢ Hum noeogopums. O Kak 6y0-
mo cam uzbeean 0OCMamacs o MHOUL, A MHe 8Ce XOMEAOCh Y3HAMb, KAK OH JCUBEM U 8 KAKOM
nonoxceHuu e2o gunarcol. OH ObLA YIHCACHO XYO0, U NUUO Y HE20 COBCEM OCYHYAOCH, 2080PUNL,
Ymo 300p08, HO CUAbHO 3aHuMaemcs. A 1 éce dymaro, umo 3aboma cdeaara e2co maKum xy-
doim. 3eana 51 e2o K cebe, HO OH He 00ewjan, 2080pum, 4mo 3K3ameHsvl HauHymces... O0un
2K3amen 6020ca08ue OH codd...

...Y nac, caasa boey, meneps gce 300poswi. Kak Hamawa npocaywaem seco Kypc, mak
Mbl noedem 6 depeshio, bydem mam doxcudamocs Bac, npuexaau 6wt Bor u Cawenvka, oa no-
eocmuau 0bl y Hac nodoavuie. Tenepv nexomopoie uz Hamauwenvkunvix nodpye eviuinu yice
u3 eumnazuu Cnewenesoil? U depycam sx3zamen Ha duniom. Hamawe xce npedcmoum sma
UCMOPUSL OCEHbIO.

Tpemveeo dus mur Oviau ¢ Hamaweil Ha ne4anbHoll UepeMOHUU, A UMEHHO HA NOXOPOHAX
oKpydcHoeo uncnekmopa Casunosa, KOMopbulii HOKposumenbcmeogan eumuazuu Cneuienesoll.
Cama ona, m. e. Cneuienesa c 60CHUMAMENbHUUAMU, 8CE OC8OUKU U MHO2UE U3 yHUumeneil npo-
soxcanu e2o. lesouru wiau 3a 2pobom ¢ 6eHKamu u OyKemamu 6 pyKkax.

Y nac nauanacs 6v110 8ecHa...u 66110 04enb menao, da 60pye onsams 0pyeoll denb cmpaul-
Hbtit x04100. TIpowatime, dopoeue 0py3bs.

bydvme 30oposul.

Jhobsawas Bac muoeo.

Examepuna ***
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ITpunucka ot Myxa:

OmP. M.

Ilo3dpasasio Bac ecex ¢ npazdHuKom u Jdceaaro 300poebst U 8CAKUX 3eMHbIX Oaae, U, Medlc-
dy npouum, He 3a0b16amb.

Hckpenne npedannulii Bam.

Ewe npunucka or HaTtamm:

Ileayro Bac, muavie Coneuxa u Cawa, nosopasasto ¢ npazonukom; Huxosaro Anexcan-
dposuuy u Anewe xaausiimecs. Ilucamo pewiumenvHo Hewe2o, NOIMOMY 3AKAHUUBAID CBOIO
npunucky. Bawa H.

[CeuenoBa, CeueHosn, 1877, ot 31.03.1877].

A BOT Ipyroe MMCchbMO, TakKXe natrupoBaHHoe 1877 romom. M aBTOp, 1 ampecaTsl Te Ke.

«1877 2. 23/1X — cenm.

Munvie dopoeue dpy3es Coneuxa, Hukonaii Anexcandposuu u Cauiernvia!

Bui, 5 dymaro, yousumecs, umo s 0o cux nop He 6vina Hu pa3y y Aréuiu u Bam o nem nHuuezo
He Hanucana. Tlpoeoos Bac, s caeena, u neckoavko Oueil npoaexcana... CuavHas caabocmo,
mak umo s edéa mackana Hoeu. Moicab, umo s He Mocy nobsieams y Anéuiu, meHs oueHs bec-
nokouna, Hakoueu,  cyboomy 17-20, 6 denv meoux umenut, CoHeuxa, OH npuen K Ham u 6cex
Hac nopadogan. Tosopum, umo 300pog, He ckyuaem u NAHCUOHOM 008oneH. OH npuxeamun
c601l mabensb, ede 6aNNbl BbICMABAEHb O4EeHb XOPOULUE U HANUCAHO, YO OMAUYAeMCs 0COObIM
BHUMAHUEM U NPUNEIHCAHUEM...

...3aempa 6ydy scoams Aréuty k cebe. On npouinyro cybbomy Houeean y Hac, u 80cKpe-
cenbe nposen ¢ Hamu y Muxaiinosckux. Bce epems on yuman, npeonoxcuau Mot emy cxooumao
K MOpIo, 0a OH OMKA3AACs, 8NPOYEM, U XOPOWO cOeaan, nomomy 4mo 0bla0 O4eHb 8emPeHO
u xon00H0. Muxaiinoeckue Bam kaanaromces, um 000um Aréuia oueHb NOHPABUACS, U OHU NPO-
cuau eeo bvieams y Hux. Ilpowaiime, dopoeue Opy3os.

Bydvme 300posut, nuwume Ham.

Jrwoawas Bac muoeo
Examepuna ***
1877 cenms6. 23-e

P. S. Pagpaun u Hamawa Bac yeayrom [CeueHoBa, CeueHoB, 1877, ot 23.09.1877].

He Oynem nmanee MCIIBITBIBATH TEPIICHUE YMTATeNIe 1 HA30BEeM aBTOPOB U aIpeCaToB
STHX ITHMCEM, a TAKXKE BCEX YIIOMSHYTBIX B HIX Y4aCTHMKOB BOCKPECHBIX BCTped. MBI YBH-
M, 9TO YaCTh W3 HUX — BBIIAIONINECS YUeHbBIC, XOTS HEKOTOPhIe Ha TOT MOMEHT — CO-
BCEM MOJIOIbIC JIIOIA U TOPIOCTBIO POCCUIMCKOM HayKM CTaHYT Mo3xke. OcTaabHble — 3TO
UX OvKaiie poaCTBeHHUKU.

CHauaja orjacuM IOJIHbIe MMEHa TOJBKO TPeX 3aBCeTaaTaeB BOCKPECHBIX ITOCHUIE-
JIOK, KOTOPEIE OOJIBITMHCTBY YMTATEJICH XOPOIIIO 3HAKOMEL.

NBan MuxaiiioBU4 — 3HaMEHUTHINM poccuiickuii hnsnonor UBan Muxaiinosuy Ce-
yeHoB. OH ponwics B cene Ternnbiii Cran KypMbiiickoro yezga, CUMOUPCKOil ryoepHUN
(HprHe Hukeropomckoii 06:1.) B IBOPSTHCKOM ceMbe, OKOHYMI [ J1TaBHOE MHXXEHEPHOE yuu -
Jmiie 1 MOCKOBCKUI YHUBEPCUTET, 3aBemnoBas Kadenpoit B HoBopoccuitckoM yHUBEP-
CHUTEeTe, a B pacCMaTpUBacMBINl HAMU TIEpUO SIBJISICS TTpoeccopoM (PU3UKO-MaTeMaTH-
yeckoro dakyiabrera CaHkT-IleTepoyprckoro MMnepaTropckoro yHuBepCcuTeTa.

Camra — cryneHt [leTepOyprcKoro yHMBepcuTeTa, HeaBHMII BBIMYCKHUK Hipkero-
POICKOI IyOepHCKOI TMMHA31M, OyIyIIUil BEIMKUI MaTeMaTHK, OCHOBOIIOJIOXHUK Te-
OpHUHU YCTOMYMBOCTHY OBIDKECHUsI, akageMUK [letepoyprckoit AH Anekcanap Muxaiiiosmd
JlsmyHos.
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Anémra — B 1877 roay BOCIHWTAaHHWK TPUTOTOBUTETHHOTO TAHCHOHA JIMTEeHaHTa
. B. Ilepckoro, ¢ centsiopst 1878 roma yumicst B Mopckom yuunuiie. OH CTaHET MOp-
CKUM O(UIIEpOM, BBIIAIOIIMMCST MHXKEHEPOM-KOPabIeCTPOUTEIEM, MAaTEMAaTUKOM U Me-
xaHuKoM, akagemukoM Iletepoyprckoit AH / PAH / AH CCCP Anekceem Hukonaesmaem
KpbLioBbiM.

H. M. CeueHosn A. M. JIsimyHoB A. H. Kpbinos

ABTODBI ITMCEM — ceMbsl CeueHOBBIX:

Exarepuna Bacunbesna CeuenoBa (p. 1834) (ypox. JlsmyHoBa) — pomHasi cectpa
Muxauna BacunbeBuya JIsimyHoOBa, M3BECTHOTO acTpoHOMa obcepBaTopumn KazaHckoro
YHUBEPCUTETA, a TTo3Ke qupeKropa JlemumnoBckoro jqulies B SIpociasie, 1 TeTs cpa3y He-
CKOJIbKUMX BBITAIONINXCS JTIoneii. HazoBeM TOJBKO HEKOTOPBIX U3 HUX — 3TO:

— Y€ YIIOMSIHYThIl MaTeMaTUK U MeXaHUK, akaneMUuK Poccuiickoit akageMuu HayK
Anexkcanap Muxaitnosuu JIsimyHOB,

— M3BECTHBI UCIIOJHUTEIb, KOMIIO3UTOP, MCKYCCTBOBEN, MY3bIKAJIbHbBIM Memaror
Cepreit Muxaitnopud JISITyHOB,

— ¢unonor-cnasuct, akaneMuk AH CCCP bopuc Muxaitnosuy JIsmyHoB,

— XUMUK-0praHuk, mpodeccop Kazanckoro ynusepcurera Ajekcannp MuxaitioBuy
3aiiLeB.

M cniicok MOXHO NPOIOIKUTh, HO TTIOKAa OCTAHOBUMCS Ha 3TOM.

OHa pomwiachk ¥ IpoBesa AeTcTBo B Kazanu, Obl1a Miaaieit mouepbio B ceMbe. Exa-
TepuHa BacuibeBHa, KaK Mbl MOXXEM CYIMTH I10 MMChbMaM, Oblja XXKEHIIIMHA AesTeIbHasI,
aKTHUBHAS W OYCHb 3a00TIMBas.

Ee myx Padann Muxaiiiosna CeueHoB (p. 1823) — momemmk CUMOMPCKOi rydoep-
HUU, ONVH U3 BianesblieB uMeHus B Térmmom CTaHe, KOTOpOE KaXKIbIM JIETOM CTaHOBU-
JIOCh MECTOM, TIe COOMpaIMCh W OOIIAINCh MHOTHE M3BECTHBIC Ha BCIo Poccuio momm.
Hexkorna yuuica B Kazanckoit UMniepatopckoit TiMHA3UU, TaM M3y4ajl apaOCKO-TIepCUI-
CKYIO TPAMOTY U CJIIOBECHOCTb U «#epe3 MHO20 Aem, OYyOy4U MUPOBbIM NOCPEOHUKOM, OH 8 Ma-
MapcKux ceaax 4acmeHbKo YOUBASA MYAL MeM, YMo cam Yuman apadcKuil KopaH, npueoos
mamap k npucsee» [Kpbuios, 1984, c. 41]. OH xopolo pucoBall, YepTUI U Kajurpadu-
YeCKH MUCaJl JTIO0bIM IIpudTOM. BBUT yemmaunB 1 akKKypaTeH, 1, CyIs 10 MMChMaM, UMeT
MSITKUI TOKJIAAUCThIN XapakTep. KpoMe Toro, o 4eM He rpex yIoMSIHYThb, OH ObLIT POIHBIM
6paTom ¢usnosora Meana Muxaitnosuya CedeHoBa.
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Hx noup Harama (p. 1858) (wiu Haramsa PadaunnoBna CeueHoBa) — Oyayias xkeHa
Anexkcannpa Muxaitinosuda JIssmmyHoBa (KCTaT, CBOETO IBOIOpOIHOTo OpaTta). Ha MoMeHT
HammcaHus ITceM TUMHa3ucTKa. C caMoro IeTCTBa OTJIMYAJIach INTOXUM 300pOBbeM. brlna
OYEHb MIPUBSI3aHa K POAUTEIISIM, C MaTephlO Y Hee CIOXWINCH Ha PeIKOCTh TEIUTbIe U J0-
BepuUTEIbHbIe OTHOLLIeHUSsI. OHa OKOHYMT ruMHa3uio B CaHkT-IletepOypre, a mo3sxe Oymer
yuuThcs Ha becTyxeBckux Kypcax. CTaHeT 3aHUMAaThCS IIEPeBOAAMU C CEpOCKOTrO sSI3bIKa.

H. P. CeueHoBa E. B. CeuyeHoBa P. M. CeueHoB

AnpecaraMu IICEM SBJISUINCE:

Codba Bukroposna Kpsitosa (p. 1845 wnu no apyrum ceneHusim — 1842) (ypox.
JlsnyHoBa) — math An€mu, 6ynyiiero npodeccopa Mopckoit Akanemuu Anekces Hu-
kosaeBnya Kpeutosa, B 1862 roay 3akonumiaa Huxeroponckuit MapuMHCKUI MHCTUTYT
0JIarOPOIHBIX NEBUILI.

Ee myx Hukonaii Anekcanaposnd KpouioB (p. 1830) — momemuk CuMOMpPCKOit Ty-
OepHUM, OTell 3HAMEHUTOro akageMmuka Kopabyectpoutensi A. H. Kpeuiosa. Urto emne
0 HEM MOXHO 100aBuTh? OKOHUMI NepBhI KaleTcKuii Kopmyc B IleTepOypre, yyacTBoBaj
B KpbiMckoii BoiiHe. Kakoii-To mepuos ObL1 peaceaaTeaeM AJTaTbIpCKOM 3eMCKOI yIpa-
BBI, a TTO3Xe 3aHUMAJICS KOMMEPUECKOM MeATeIbHOCThIO. BbUT MeiiCTBUTEIbHBIM WICHOM
MmMnepatopckoro o011ecTBa Cyn0XoacTBa. ABsicsa aBTOPOM MyOIUIIMCTUYECKUX CTaTe,
MevyaTaBIIMXCS B CTOJIMYHBIX XKYpHaJlaxX, 1 BO MHOTMX OTHOILIEHUSIX ObLT Y€JIOBEKOM BECh-
Ma He3aypsAHbIM.

006 ee cectpe Anekcanape BukropoBae Anpu (ypoxa. JIsimyHoBoi#t) (p. 1849) 3Haewm,
K coXajieHuto, HemMHoro. OHa — BocnuTaHHUIa Himkeropogackoro MapumHCKOTO WH-
CTUTYTa 0JArOpOdHBIX AeBUL. 3aKOHYMIA yuyeOHOe 3aBeaeHue B 1867 romy. AyekcaHapa
BuxropoBHa — MaTh OYAYIIIEro U3BECTHOIO YUeHOro husunosiora u (pu3mKo-XxuMMKa mpo-
deccopa Bukropa Anpu.

A Teriepb pacCcKaxkeM O IPYTHX YYaCTHUKAX 3TUX BOCKPECHBIX BCTPEY.

Ponnas cectpa M. M. CeueHoBa Auna MuxaiinosHa MuxaiiioBckas (1eB. CeueHOBa)
ponunack B 1818 roay B Témnom Crane. Yumnach B fpociasie, XUBSI TaM B ITAHCUOHE,
a 10 BO3BpAIlIEHUU TIOMOM cTaja 00ydaTh IBYX MIaaIux cectep u opara Usana. [1o Boc-
TIOMUHAHUSIM POICTBEHHUKOB OblIa THXOU 1 cKpoMHo. B Témmom CraHe 3aHMMaach
BBIIIMBAaHWEM. 3aMyX BBIIIUIa CPABHUTEJIBHO IMO3[IHO, 3a MPUATENsS CBOEro MJAAIIEero
opata Hukonas Muxaitnockoro. Coxpanuiachk (otorpacpus ceMmeiictBa CeuyeHOBBIX,
rue TPUCYTCTBYET OHA M ee MyX. ENMHCTBEHHO, HEOOXOOUMO CHEIaTh OTOBOPKY O TOM,
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CHUMOK OBIJI BBITIOJTHEH MpUOIMU3UTEabHO roay B 1860—1861, T.e. 3210710 10 ONMCHIBa-
eMBbIX cOOBITHIi. DTO (hoTorpadus ceituac Haxoautcsl B CeueHoBe (Hukeropomackoii ry-
oepHun), B KpaeBemueckom mysee um. M. M. CeueHosa [llakwuna, 2015, c. 140]. beina
XJ1e00COJIbHOM U paaylIHOM, BO3MOXHO 10 3TOM IMPUYMHE BCSA POIHS Ha MPOTSIKEHUU He-
CKOJIbKUX JIET COOMpasiach MUMEHHO B €€ IOMe.

Ee myx Hukomaii Auapeesny Muxaiinosckuii (poa. 1819 roay), B mpo1iioM O0bL1 obu-
1LIepOM, Ha MOMEHT paccMaTpUBaeMbIX COOBITUI — TeHepalsl B oTcTaBke [Kapsakun, 1995,
c. 107]. Oxonuun 2-it kagerckuii kopnyc B CaHkT-IletepOypre, oTKyna Obl BbIMYILIEH
B 1843 romy. Ilo cnoBam M. M. CeueHoBa, «yuuica mak xopouio, 4mo eéviuien oQuuepom
6 eeapouro 6 Punaanockuil noaxk». byayun ele KageToM, MHTEPECOBAJICS JTUTEPATYPO —
y HUX B KOpPITycCe, I10 €ro cjioBaM, ObL1 TPEeBOCXOMHBIN MpenoaaBare/ib cioBecHocTH [Ce-
uernog, 1952, c. 38]. Ilon koHell Xu3HU (NMIPAKTUYECKU B OMMCHIBAEMBbIN MEPUOI) UMENT
TUIOXO€ 3J0pPOBLE, O UeM MblI MOXeM IpoyecTh B Apyrux mnucbMax E. B. CeueHoBoii.
W3 atux nuceM y3HaeM, 4TO OH OUeHb MpuBs3ajcs K oHomy Anekcero KpbutoBy: « Huko-
aai AHOpeesuy mak dce Obla 6 XOpOULeM PACHOA0JCeHUU 0YXa, MHO20 PACCKA3bl8A U3 C8oell
JCU3HU 8 Kophnyce, U Anréma cmesancs MHoeo... Aréuwa ocmasancs y Muxaiinoseckux. Hukoaaii
AnOpeesuu e2o ouenvb noarwOUA U 2080pUA NOCAE, YMO O4eHb NPUSIHO NPOBea C HUM éeyep,
yousuacsi, Kak Anréwa pazeum u ymeH u éoobuje xeanun eeo...» [Ceuernosa, Ceuenos, 1878,

H. A. KpsutoB u C. B. KpbutioBa A. M. MuxaitnoBckas
u H. A. MuxaiinoBckuii

Huxonaii Bukroposuu JIsimyHoB (p. 1852) — cTyneHT, KOTOPKBIi Yepe3 HeCKOJIbKO JIET
OydeT BUAHBIM UHKEHEPOM-CTPOUTEJIEM KeJe3HbIX nopor B Poccun. UTto kacaeTcst pon-
CTBEHHBIX CBsI3€i, TO OH — poaHoil miueMeHHUK Exarepunbl BacuibeBHBI CeueHOBOIA,
3TO O HEM OHa OECITIOKOMTCS B ITUChMax, HadbiBas ero «Hukonama». Kpome Toro, oH go-
Bonwica asaeit Anéume KpoinoBy, T.e. poaHbiM 6paTtoM Codbe BukTopoBHe KpbuioBoii
u Anexcanape BuktopoBHe AHpH, a TAKXKe IBOIOPOIHBIM OpaToM AJnekcaHapy JIsimyHoBy
un Harame CeueHosoii. [1poiiner muoro jet, u H. B. JIssnyHOB cTaHEeT AeaylIKOil BhIAAIO-
LIETOCsI COBETCKOrO0 MaTeMaTuKa, OJTHOIO U3 OCHOBOIIOJOXHUKOB KUOEPHETUKHU U Hayd-
Horo nporpamMmmupoBaHust B CCCP, unen-koppecrnonaentra AH CCCP Anekcest AHnpee-
Buya JIsimyHosa [ Bopouuyos, 2011].
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b. M. JIsinyHoB H. B. JIanyHoB

YToOBI HE 3aITyTaThCsI B TOM XUTPOCILIETCHUM POICTBEHHBIX CBS3ei, KpaTKKeE CBelle-
HHS 000 BCeX paCCMOTPEHHEIX B JAHHOM CTaThe JIOMSX CBeleM B Ta0IUILy 1.

Tabauya 1
YyacTHUKM BOCKpECHBIX BCTpeu Ha BacuibeBcKoM ocTpoBe
ABTOpBI IHCEM YyacTHHKY exKeHelebHbIX BCTPeY AnpecaTsl
MBan Muxaiinosny CeueHOB Codbs BuktopoBHa
Exarepuna BacuiseBHa CeueHoBa
(1829—-1905) KprutoBa
(ypox. JIsismyHoBa) »
(1834—1912) Huxkonait AHapeeBuY (ypox. JIsimyHOBa)
Muxaiinosckuii (1819—1879) (1845—1913)
AnHa MuxaitnoBHa Muxaitnosckast
(ypox. CeueHoBa) AnekcaHnpa BukropoBHa

Padann Muxaiinosuy CeyeHoB (1818—90-¢ rr.)

(1823—1909) AHpu (ypox. JIsimyHoBa)

Huxonaii Bukroposuu Jlsimynos  |(1849—19??)
(1852—1914)

Anexcannp MuxaiinoBuu JIsimyHoB
Hatanus PacdaunosHa CeueHoBa (1857—1918)

(B 3aMyx. JIamyHoBa)
(1858—1918)

Huxonaii

- Anexkcannpoud KpblioB
Anexceit Hukonaesuu Kpbuios (1830—1911)

(1863—1945)

Heno, B KOTOpOM XpaHSITCSA MUChMa, o3artaBieHo Kak «[I. 37. ITucema H. A. KpsI-
soBy oT E. u P. CedueHoBbix». Ho, o cyTu cBoeit, OHM afipecoBaHbl B OOJIbIIIEH Mepe ero
xeHe — Codne BukToposHe KpbutoBoii (ypoxa. JIsmmyHoOBoOIT).

W3 5THX ¥ IpYTHX ITUCEM CIIEAYET, YTO OOJNBINMHCTBO POACTBEHHUKOB XXMJIN Ha CheM-
HBIX KBapTHpax Ha BacunbeBckom octpoBe. MiBaH MuxaiinoBuy CeueHOB HanmuueT: «/1o-
ceaunucs Mol Ha Bacunvesckom ocmpose, 3moti MU0l yHueepcumemceKoi yacmu 2opoda, 6aa-
20 6ce Hawiu pooHble U Opy3vs... cuau mam xce» [Ceuernos, 1998, c. 178]. U3yueHue nucem
MO3BOJIsIeT BHeCTH psan yrouHeHuii. Cembst MiBana Muxaitnopuda CeuyeHOBa KBapTHPO-
Bana B 8-i1 nuHuu, KpbutoBel — B 13-i1. Ha 17-i1 nnHun BacunbeBcKoro BMecTe ¢ AByMst
COKYPCHUKAMM CHUMaJ OoJplnyio KoMHaty Asnekcanmp JIsmyHoB [Ceuenos, Ceuenosa,
1876, ot 19.10,1876]. Ha 6epery HeBbl B maHcHoHe MOPCKOT0 KaJeTCKOr0 KOPITyca KU
HECKOJIBKO JieT Anekceid KpputoB. EcTecTBeHHO, CTOIb KOMIIAKTHOE TIPOKMUBAHNIE OBLIO
00YCJIOBJIEHO pacroJjioXeHHeM MMEHHO B 3TOM paiioHe [leTepOypra MHOrMX y4eOHBIX
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3aBelIcHUI: U YHUBepcUuTeTa, 1 MopcKoro yuuiauiia (paHee Ha3biBaeMoe MoOpCKoit Ka-
JIETCKUI KOPITyC), a HEMHOTO To3ke, ¢ 1884 rona, n becTy:keBCKIUX KypCcoOB.

Cnenyet cka3zath, yTo B Havase 80-x rogoB C. B. KprutoBa n H. A. KprioB nepe-
enyT B IletepOypr, nocenstcs no aapecy: B.O., 13- nunHusd, a.24 u cTaHyT aKTUBHBIMU
YY4aCTHUKAMM 3TUX BOCKPECHBIX pOACTBEHHBIX ocunesok. B 1881 roay B [leTepOyprekuii
YHUBEPCUTET MOCTYMUT bopuc JIanyHoB, a XXUTh OH OyJeT BMecTe ¢ 6paToM AJleKCaHIpOM
B 3TOM caMoii KBapTUpe, B KOTOPOM IO BOCKPECEHbSIM COOMPATUCH POACTBEHHUKMU.

Eciu BepHYTBCS B TeMe TaHHOI ITyOIMKAIIK, TO Ha TIPUMEPE OOIICHUST WICHOB 3THX
ceMell MBI YBUIEJIM, UYTO B IBOPSTHCKO# cpefie TocaenHeit Tpetr XIX Beka ObUIM pacipo-
CTpaHEHbI eXXeHeIeTbHbIC BCTPEUN POJICTBEHHUKOB. A CaMO BPEMSIIIPOBOXACHUE OBLIO 3a-
HSITO TIPOTYJIKaMU, Pa3roBOpaMu, UCIIOJIHEHUEM MEeCeH 1, YBbI, UTpoit B KapThl. Ha Heko-
TOPBIX (DOpMax IIPOBEACHUS JOCYTa B BOCKPECHBIC THU MBI I OCTAHOBUM CBOE BHUMAaHHE.

ITozxe MBan Muxaitnosnu CedeHOB B CBOMX aBTOOMOTrpaMIeCKHX 3aIMCKaX O9eHb
SIPKO >XXMBOITUCYET 3T BCTpeurd Ha BacuiabeBCKOM ocTpoBe: «Cmapuku 0oxcueanu ceoi
8€K, a M0A00eCh YHUAACH C MAKUM PBEHUEM... MOl GHEYHUBEPCUMEMCKAsl JHCU3Hb NPOMeKa-
Aa npeumyuiecmeeHHo 0oma u 6 Kpyey poOHblX 3a HeBUHHbIM be30enbeM 6 sude be30eHeNCH020
BUHMA, YMEHUS NUMePamyPHbIX HOBOCMell U dadce Xopoeoeo nexus, 6aaeo cmapuiuii Kpoiios
3HAN MHOJICECMBO BecenblX pyccKux necex, a opam Pagaun 6vin boavuioil ar06umensd neHus»
[Ceuenos, 1998, c. 182—183].

Tyr MBan MuxaiiioBU4 HEMHOTO MTOCKPOMHUYAJ, HE YIIOMSIHYB CBOIO CKJIOHHOCTh
K nieHuto. [1o BocmoMrHAaHUSIM COBPEMEHHUKOB, OH HE TOJIBKO caM JIIOOMII My3bIKY U IIe-
HUeE, HO TIeJI B XOpe Ha CTyISCHUYECKMNX Bedepax, IPOBOINMMEIX Ha becTykeBCcKmX Kypcax
(v BeICIIX SKeHCKUMX KypcaX, KaK MX 4acTo Ha3bBajan). Kpome Toro, oH ymesn XopoIio
TaHIIeBaTh, IIYTJIMBO TIPUTOBApPUBast IIPU 3TOM: «H s 06opsnuH, u s smomy yuen» | Paycexk,
2011, c. 118].

Mysbika B cembsx JIssmmyHoBbIX, CeueHOBBIX, KPBUIOBBIX BCerna Urpajia 04eHb 00JIb-
IIyI0 poib. Bce oHM MOOWIM ee U MHOTHE BIIAIC/IM MY3BIKAJTbHBIMU WHCTPYMEHTAMU
[llakwuna, 2014, c. 109]. OHa Obla He TOJLKO pa3BAeYeHUEeM, HO CPEICTBOM OOIIEHUS
Ha 3THX TPaJAUIIMOHHBIX BOCKpECHBIX BcTpedax. M mosenock ato ¢ Térutoro CraHa, korma
TOCTUHAs CTaporo ABaallaTUKOMHaTHOro foMa CedyeHOBBIX IpeBpalagach B HEUTO Cpe-
Hee «medcdy HayuHoll KoHeperyuel u KoHyepmuoim 3aiom» [ Ceuenos, 1952, c. 233].

PacckassiBast o mpyroMm, 6ojiee paHHeM nepurone cBoei xku3un, M. M. CeueHOB TakKe
OTMeYaJt, YTO CBOW JOCYT ITPOBOIWII «3d dpyaceckoii becedoil u Hepedko 3a kapmamu. Ipeus-
HbLil Heno6ex, KapmouHyio uepy, Ho besdenexnchyro égen 5...» | Ceuenos, 1952, c. 175].

Yro kacaercsa MBana MuxaiiioBuua, To 3Ta (popma MpoBeIeHUsI CBOOOTHOTO BpEeMEHH,
OblIa He cIa00CThIO WIIM MOPOYHOM MPUBBIYKOIA, a BITOJIHE CO3HATENIbHBIM BEIOOpOM. OH
B CBOEH 3KM3HM MHOTO 3aHUMAJICSI pa3IMIHBIMY BOIIPOCAMH PaOOTHI MO3Ta: MBICTUTEIbHBI-
MM TIpolieccaMu, pediekcaMy TOJIOBHOTO MO3Ta U IpobieMaMy 3artoMrHaHust. Y omHaxk-
IIbl, BCTPETUB CBOIO CTyAeHTKY ¢ Bricinx BectyxkeBckux kypcos 0. . AHnpycoBy (B 3a-
myx. Daycek), TaK IPOKOMMEHTHUPOBAJ HAMEPEHUE OTIOXHYTh MMEHHO TaKUM 00Pa3oM:
«A 51 60m edy Kk cecmpe Ha 06e Hedeau 0451 NOAHO20 OMObIXA, CeCMPAa CMAPeHbKas, 5 ¢ Hell 8 Jy-
pauku uepamo 6ydy, 0a 60m 3mu pomMansvl yumams — 4ydecroe deao! Takoit omowix Kaxcoomy
YEN0BEKY HYNCEH, HYICHO, YMOoObl MO32 no2aynen Ha Kopomenvkoe epems» | DPokun, 2007].

Ecnu morpo6oBaTh MpoaHaJIM3UPOBaTh OTHOIIEHUE JIIOJE K 3TOI UTpe Ha MPOTsIKe-
HUU TIOCJETHUX CTOJIETUII, TO MBI YBUAUM, YTO OHO IPETEPIIe]IO OYEHb OOJIBIIINE U3ME-
HeHusi. B XIX Beke urpa B KapThl OblIa OYEHb IIIUPOKO PACIIPOCTPaHEHA, IPUUEM Cpeau
caMbIX pa3HbIX COIMATIBHBIX clIoeB HaceneHus: Poccuiickoit Ummepun.
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XoTenoch 06l 00paTUTh BHUMAaHWE YUTATENIEN Ha CIEAYIONIUIA MOMEHT — B T€ BpeMe-
Ha ObLIO MPUHSTO MPOBOIUTH CBOOOIHOE BpeMsI BMECTE C WIEHAMM ceMeil U OJIU3KUMU
POICTBEHHMKAMM Pa3HBIX BO3PACTOB M Jaxe IMOKOJIeHMA. Mbl 00CYyIUIN TO, YeMy I10-
CBSIIIIAJIM CBOM IOCYT MIPEACTAaBUTEIN IBOPSHCKOM MHTCJUIMTCHIIMKA. PaccMoTpeB mocyr
BEJIMKOCBETCKHX IBOPSH, MBI 3aMETUM TY K¢ 3aKOHOMEPHOCTD, ¥ TaM Ha 0aJIbl BEIE3XKaIN
HE TOJIbKO MOJIOJIbIE WJIM CPEeTHETO BO3pacTa JIIOIM, HO U MPEJACTaBUTEIN CTapIlero mo-
kosneHus1. KoHeuHo, OHM He TaHIlieBajiu, a yallle KOpoTaaud BpeMs 3a KapTOYHBIMU CTO-
JIaMU B OTHEIbHBIX KOMHaTax. Ho, Kak Obl TaM HU ObUTIO, CEMbH TTOSIBJISUIMCh Ha 3BaHBIX
obemax, B TeaTpax, Kak MPaBWIO, B IIOJJHOM cocTaBe. OmHaKo BepHeMcs Ha BacwmibeB-
CKUW OCTPOB.

Henb3st He oTMETUTB ellle OTHY 0COOEHHOCTh POJCTBEHHOTO OOIIEHUSI — 3TO ITOMOIITb
B yueOHBIX 3aHATUsIX. Kak B IpUBEAEHHBIX paHee, TaK U APYTUX MUCbMaX, HEOMHOKpAT-
HO YIIOMMHAETCS TO, YTO B TUMHA3UM, B MOPCKOM YYWIHIIE U B YHUBEPCUTETES YIUTHCS
OBUIO OYEHBb HEIPOCTO. MEICTH 00 OIpenesIeHHBIX TPYIHOCTSIX B ydebe M O HaIIpSIKeH-
HOM pUTMeE 3aHSTHI MIPOXOIUT Yepe3 Bce TTHchMa: «Hamawa npocum nanucamos om Heé,
umo ona Hukoaaro Anexcandposuuy Kiansemcs, a 0CMAanbHulX KPenKo-npeKpenko yeayem,
cama xce He nuuem 3a HeumeHnuem epemenu» |Ceuenosa, Ceuenos, 1876, ot 19.10,1876].
W ¢parmeHT U3 apyroro mmuceMa: «Hamauwa 30oposa, éce cudum 3a knueamu u 3y0pum
6 oxcudanuu sx3amena». [ Ceuernosa, Ceuenog, 1877, ot 28.11.1877]. HamnpsiskeHHO 3aHU-
Manuch U AnekcaHap JIsSsmyHOB, U ero IBoOpoaHbIit Opat Hukonaii JIssnyHoB [JlanyHos,
1930, c. 9]. HobaBum euie, uyto Koraa Aneina KpbsuioB moctymnan B Mopckoe ydyuiulie,
KOHKYpC OBIJ IIECTh YeJIOBEK Ha MecTo, a TouHee 240 sk3amMeHyeMbIx Ha 40 BakaHCU
[Kpoiaos, 1984, c. 61].

Yueba TpeboOBaa MOJHON OTIAYM, a B PSIIC CIydaeB U JOTOJHUTEIBLHBIX 3aHSITHIA.
PeneTutopcTBO OBLIO OYEHBb LIMPOKO pacrpocTpaHeHo B CaHKT-IleTepOypre Toro Bpe-
Menu. O6 stom numret u E. B. CeuenoBa B omHoM 13 mceM oT 19.10,1876: «Kaocowtii
deHb eudUWUIb 8 2A3eMax MHOICECME0 NYOAUKAYUT Om CMYO0eHmMo8, KOmopble Uuym YypoKoe»
[Ceuenosa, Ceuernos, 1876, ot 19.10.1876]. Ho B 3Toi1 cUTyallMy B KaueCTBE MOMOLIHUKOB
y CeueHOBBIX, JISTIYHOBBIX 1 KPBIJIOBBIX OYeHB YaCTO BBICTYIAIN HE CTOPOHHUE PEITETH-
TOPBI, a OJIDKANIIIe POICTBEHHUKMU.

Exarepuna BacunbeBHa nuiuet: «Bom u Hamawunwt sx3amennt He 3a copamu, KaK-mo
¢ Humu cnpasumcs. CauleHbKa xomena nodbims y HAc 00 IK3AMEH08, 4moObl OblMb HA NePebix
u3 Hux, yemy s ouenv pada» [ Ceuernos, Ceuenosa, 1878, 01??.01.1878]. Peub umet o HaMe-
penuu Anekcannpsl BuktopoBHbl AHpu (JIsimyHOBOIA) B cBOii mpuesn B [1etepOypr mo3a-
HUMaTbCS CO CBOEi nBoropoaHoii cectpoii Haraieit CeueHoBoil. M 3Ta B3auMONoMolllb,
B3aMMOBBIPYUYKa pacIpoCTpaHsIach He TOJIbKO Ha cliabylo 310poBbeM Hartanbio CeueHo-
By. U mpyrue y4acTHUKM BOCKPECHBIX BCTPEY MOMOTAIU APYT APYTY C OCBOCHHEM TOTO
WJIX MHOTO Kypca. BUTo i 3TO MIPOANMKTOBAHO NCKIIIOUNTEIFHO MaTepHUaIbHBIMU CO00-
paxeHusimu? Her.

YcTaHOBKa ITOMOTaTh B YYSHUH POICTBEHHUKAM ObIIa 3aJT0KeHa B TPAIUIIASIX CeMei,
kak CeueHOBBIX, TaK 1 JIssmyHoBBIX. HamoMHuM, uyTo AHHa MuxaitnoBHa MuxaiinoBckast
B MOJIOZOCTH, XUBS B Témnom CraHe, 3aHMMaNach co CBOMM MiagimmnM 6patom MBaHoM.
OH B CBOIO 0Yepeb 1Al HECKOJIBKO YPOKOB MaTeMAaTHUKH OYIyIIeMy BEIMKOMY MaTeMaTH -
Ky AstekcaHapy JISITyHOBY TIpY TIOATOTOBKE TTOCJIEAHETO K THMHA3WM.

ITpoiinetr MHOTO JIeT, 1 3nech Ha BacuibeBCKOM 0CTpoBe B KBapTHpe BIOBbI A. M. Mu-
XalJIOBCKOI, MarucTpaHT AsiekcaHap JISImyHOB OyIeT MOMOraTb B OCBOCHHUM HEKOTO-
pBIX pa3nenoB MateMaTtnku npodeccopy Cankr-IleTepoyprckoro yHuBepcuteta MBany
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MuxaiinoBuuy CedeHOBY. DTU 3aHSTUSI KacaluCh Te€X TEM, KOTOpbIE SIBJISUIUCH «0C000
sadcHbIMU 043 guzuonoea» [Jlanynos, 1930, c. 9]. Cam CedueHOB TaK 0XapaKTepru30Ba 3TU
3AHSITUS: <...7 COOAA3HUNCA, HAKOHEY, B03MOICHOCMbIO BCHOMHUMb, NPU €20 NOMOWU, OABHO
3a0bimoe, u cman bpams y Heeo YPoKU, 3aHUMASCL PAOOM C IMUM CAMOCHOSIMENbHO NO Y4eo-
Hukam Illrémunvxa. B 200 s odosen yueonuk Illlnémunvxa no vicuiemy anaiusy, Ho danviie
He noulen — onsimo 3acocanu gusuonoeudeckue pabomel...» [ Ceuernos, 1998, c. 183].

M3BecTHO Takke, 4yTo AnekcaHap JIsSImMyHOB 3aHMMAJICS C CHIHOM €ro JBONOPOIHOM
cectpel Anemieii KpeutoBeIM. MareMaTnKa SIBJISIIaCh OCHOBOM MHOTHMX CIICITMAJIBHBIX
MOPCKMX IUCIUIUIMH B YYWIUIE. AJeKceil 3Hajl ee OYeHb XOPOIIO W BITOCIENCTBUU
ONnyOJIMKOBAJ PSi/i BBIAAIOLIMXCS MaTeMaTUIEeCKUX paboT, U3 KOTOPBIX HAMOOJIBIIIYIO 13-
BECTHOCTD ITOJIYUMJI METOH MOAMPOoCTpaHCTB KphlioBa, MIMPOKO MCHOJb3YyEMBI 10 CUX
nop. OH mHcal, 9TO 3aMHTEPECOBAJI €r0 ATOI HAYKOH CTYIeHT YHHUBEpCUTETa AJIeKCaHIIp
JIamyHOB. PyKoBoms MaTeMaTMUeCKMMU 3aHITUSIMH I0HOro KpbIioBa, OH paccKasbIBall
€My O MHOTMX HOBAaTOPCKMX MIESIX, KOTOPBIE BIEPBEIC YCIIbIIAT Ha JeKInuIx [TadhHyTHs
YeoOnimeBa. Pe30HHO MPENoIoXUTh, YTO YPOKHU IPOXOIUIM Ha 3TOI camMoil KBapTUpe
¥ UMEHHO B BBIXOJHBIC THU, Belb BOCIIMTAHHMKOB MOPCKOT0 YIMIHUIIA OTITYCKAIN K PO-
IUATEJISIM I POACTBEHHMKAM MCKITIOUMTEIHHO 10 Cy000TaM IT0cIe TTOIYIHS 10 9 yacoB
Beuepa BockpeceHbs [Kpoiios, 1984, c. 61].

Nrtak, 0 BOCKpEeCHBIX POJCTBEHHBIX BCTpeyax Ha BacuibeBCKOM OCTpOBE MuUcaIn
OYeHb MHOTHe aBTOpbl. [Ipexae Bcero, CBOM BOCIIOMUHAHUS OIMyOJUKOBAJIM HEMOCPe.-
cTBeHHBbIe yyacTHUKU coObiThii M. M. CeuenoB, A. H. KpoioB, b. M. JIanyHoB [Ceue-
Hoe, 1952; Kpbinos, 1984; Jlanynoe, 1930]. Kpome Toro, meTepOyprcKoOMy MepHOLy XKn3-
HU YYEHBIX TTOCBSIIEHBI CTPAaHMWIIBI KHUAT TaKWX MccienoBareneii, Kak H. H. BopoHmos,
N. C. KapskuH, A. C. IlIubanos [ Boponuos, 2011; Kapsaxun, 1995; Illubanos, 1985].

PaccMoTpeHHbIe TTCbMa He HECYT KaKoi-J11M00 MPpUHLIMIIUAIBHO HOBOI MHGbOpMa-
LI, HO B TO X€ BPeMsI ITO3BOJISIIOT YTOYHUTh HEKOTOPBIE A€TAIM U JaThl B XU3HU y4aCT-
HUKOB 3THX BcTped. [IprBeneM ToIbKO HECKOIBKO IIPUMEPOB.

M3 myceM MBI y3HAJIU O MeCTe MPOXWBAHUS MHOTHUX POICTBEHHUKOB (ITYCThb ITOKa
€ TOYHOCTHIO 10 HoMepa tuHuM B.O.). Kpome Toro, Mbl TO3HAKOMMWJIUCH C PSIOM (PaKTOB,
KacawlIrxcs NepBbIX JIeT mpedbiBaHus oHoro Anekcest KpoiioBa B CankT-IletepOypre
M 1aXe ¢ IeTaIsIMU, KOTOPBIe OH, BUAMMO, 3a0bUT 32 JABHOCTBIO JIET 1 HE YIIOMSIHYJI B CBO-
eli kaure «Mou BoctioMuHaHUsI» [ Ceuenosa, Ceuenos, 1877, o1 28.11.1877; Kpbiaos, 1984].

B npwioxeHuu kK «ABroouorpadpuueckum 3anuckam» M. M. CeyeHoBa, U3JaHHBIM
B 1998 roay, nmpeacrasieHa noapoOHasi poaocyioBHasl cxeMa poga CeueHOBBIX, B KOTO-
poit OoTpaXkeHbI MOYTH BCE YYACTHUKM BOCKPECHBIX BCTped Ha BacuiabeBCKOM oCTpoBe.
CocraBneHa oHa npodeccopom H. M. AprembeBeiM Ha 6a3e cxembl U. C. KapskuHa.
M3 ykazaHHBIX B Heii gat ciemyet, uro Hukomait Auapeesud B 1870 romy yxke ymep [ Ceue-
Hos, 1998]. OH, HECOMHEHHO, ObLIT XUB, M €ro KBapTUpa CcTajla MeCTOM BCTpeu, 3aHSTUI
U OTAbIXa MHOTOUMCJIEHHBIX POACTBEHHUKOB CeueHOBBIX-JIsmyHOBbIX- KpbUTOBBIX. XOTS
W3 ITMCEM MBI HE YCTAHOBUJIM TOYHOM HaThl CMEPTU, HO TEIEePb €CTh OCHOBAaHME YTBEPXK-
IaTh, 9TO 3TO «0KOJI0 1879 roma». I1ycTh 3T0O He OYHET YIIPEKOM K IIPEABIIYIINM aBTOpaM-
COCTaBHTEIISIM POMOCIOBHBIX CXEM, KOTOpEIE, 0€3yCIOBHO, BBIMOJHUIN TUTAHUYECKYIO
paboTy, YeM TTOMOTJIM CIIeIYIONIUM TTOKOJIEHUSIM MCCIeoBaTeIei.

N, camoe rnaBHoe, MrchbMa MO3BOJISIIOT MPEACTaBUTh aTMOcdepy, B KOTOPOI MPOXO-
IUIU 3TY BcTpeur. He BhI3bIBaeT COMHEHMI, YTO POACTBEHHOE OOIIIEHME, B IIpOlIecce KO-
TOPOTO 00eCTIeYNBAIaCh IPEEMCTBEHHOCTD TIOKOJICHUI, HE MOTJIM He TTOBJIUSITH Ha hop-
MUpPOBaHNE OYOYIIUX YICHBIX.
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ITpouuTrpoBaHHBIE MUChbMa HAXOAATCS B (poHIaXx MeMopuralibHOTO My3esi-KabuHeTa
Iletpa JleonunoBuua Kanuubl npu MHcTutyTe huznyeckux mpoodsiem um. I1. JI. Kanuiist
PAH. ABtop 61aromaput aupekropa Mmy3es TaTbssHy MropeBHy banaxoBckyio 3a comeit-
CTBUE B MOJYYEHUH TOCTYIA K CTOJIb UHTEPECHOMY 3IUCTOJIIPHOMY COOpaHUIO.
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Some Aspects of the Young Scientists’ Development among
Aristocratic Intelligentsia in the Last Third of the Nineteenth
Century
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Nizhny Novgorod State Technical University,
Arzamas, Russia;
e-mail: Nataliapakshina@mail.ru

Abstract: The paper examines essential characteristics of the formation of continuity of generations.
The historical-biographical method was applied n the process of research. Such direction of history, as
a “collective biography”, or prosopography was used. The author acquaints readers with the traditions
and way of several well-known families in Russia. The article presents the closest relatives of famous
Russian scientists Ivan Sechenov, mathematician Alexander Lyapunov, philologist Boris Mikhailovich
Lyapunov and mathematician, mechanic, shipbuilder Alexei Krylov. It should be noted that they were
all close relatives. One of the main sources of any human talent is heredity, or genetics. The families
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of the Lyapunovs, Sechenovs and Krylovs has given the world a large talent pool of scientists. But one
can not ignore the education, upbringing and influence of the people around them. The caring fam-
ily tradition are the objective basis of good relations and harmonious succession of intergenerational.
It is a question of a close relationship among the nobility intelligentsia. The article allows you to learn
some unknown facts of great scientists biographies based on the memories of people close to them.
The scientific impact of their research is so tremendous that it seems impossible to talk about them
as an ordinary people. But, the paper presents us new edges of this outstanding man. The attention is
drawn to such forms of leisure, as choral singing, walking, talking, games. Any new information about
life and activities of well-known scientists is important and acquires scientific interest. We present here
unique unpublished letters, the sources of oral history and the memories of contemporaries.
Keywords: Sechenovs, Lyapunovs, Krylovs, communication, intergenerational continuity, Vasilievsky
Island, XIX century.
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JleAcTBYIOLMIA1 3aKOH 00 06pa3oBaHuu:
aHaNN3 MHBEPCUBHbIX OTHOLIEHUN

B cratbe aHaIM3UpYIOTCS MOJOXKEHMS AeiiCTBYIOLIEero 3akoHa o6 oopa3oBaHuM. PaccMarpuBaloTcs
KOHIIETITyaIbHbIEC TIOTPEITHOCTH, O6€3 MCIIPABJICHNUS KOTOPBIX JaHHBIN 3aKOH SIBJISIETCST MajiodhdeK-
TuBHBIM. OCHOBHas TIpobieMa, KOTopas 3aJ0KeHa B KOHIIEIIIIMY 3aKOHa 00 00pa30oBaHUM, 3aKITIO-
JaeTcsl B €ro HaIlpaBJIeHHOCTU Ha YaCTHBIE, a HE Ha OOIIECTBEHHbIE MHTEPECH. DTO MOJOXEHUE Je]T
BO3HUKJIO BCJIEACTBUE MPUOPUTETA IMOEPaATbHBIX LIeHHOCTEel. Takast CUTyalMsl OTYacTA OOBSICHUMA
TeM, uTo B CCCP 00111ecTBEHHBIM MHTEPECAM YIEISIOCh BeChMa 3HAUUTEIbHOE BHUMAHNE, OOJIBIIIE,
yeM YaCTHBIM MHTepecaM. MasTHUK OOIIECTBEHHBIX HACTPOSHUI KaUHYJICS 3aTEM B IPYTYIO CTOPO-
Hy. Ho uHTepechl MpoMBILLIJIEHHOCTH, OOOPOHBI, 3[paBOOXpaHEeHUsI, 00pa30BaHUS U APYTUX OTpac-
Jieil B 1000M cilyyae HOJKHBI ObITh coOmmoneHbl. Poccuiickasi cuctema obpa3oBaHus HEOOXoAMMA
[JJaBHBIM 00pa3oM ISl TOTO, YTOObI 00eCcreurBaTh 3TU OTPACIM XOPOILIO MOArOTOBJAEHHBIMM CIie-
LMaicTaMi. [TaBHEHIIM 3aKa34YMKOM KaJIpoB OBIJIO M OCTAETCSI TOCYIAPCTBO, TTOCKOIBbKY Kaaphl
HEOOXOIUMBI IIJIST pealn3alliy MacIITAOHBIX HAlIMOHAIBHBIX IMTPOeKTOB. OIHAKO B MIEPBOI cTaThe 3a-
KOHa 00 00pa30BaHMM He CKa3aHO HU cJIoBa 00 3TOM. TaM YITOMSIHYTO JIMIIb IPaBoO JIMYHOCTHU Ha IO~
JlyueHue oopa3oBaHus. B caMoM TekcTe 3aKoHa TakKe OTCYTCTBYET OIMUCAaHUE LETOCTHOM CUCTEMBbI
10 TIOATOTOBKE KAaIpPOB JJIT MHTEPECOB HAPOIHOTO XO3SiICTBA CTPaHbl. DTO CBUAETEILCTBYET O Ha-
JIMYMM UHBEPCUU LIEHHOCTE, KOTopas MpHYCyIla COCTaBUTEISIM TaHHOTO 3aKoHa. MHBepcueit 3nech
HasbIBaeTCd (opMa OTHOLICHUI B MepapXWUYeCKOW CHCTEMe, KOTla HU3IIWI 3JIEMEHT HayWHAaeT
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[JIaBEHCTBOBATh B MepapXuu, (popMalibHO OCTaBasiCh Ha CBOEI HEBBICOKOI MepapXUIeCKOil IO3UIIUN.
PasBuTie MHBEpCHIL B CUCTEME O3HAYAET HAIMYKE B HEM KPU3UCHBIX siBIeHMiA. Takum oOpa3om, pac-
CMaTpuBaeMBIif 3aKOH €CTh JIMIIIb 3¢6pKaJI0 KPU3UCHBIX SIBJICHUI B OTEUECTBEHHOM 00pa30BaHMM.

Karouegvie caosa: 3akoH 00 06pa3oBaHUM, KPU3UC B 00pa30BaHWM, LIECHHOCTU, U€PAPXUsl, UHBEPCHUSI.

BBepeHue

B mocneqHue ronpl U gaxe AeCATUICTUS OOIIMM MECTOM CTajio YTBEPXKIECHUE O TOM,
YTO OTEYECTBEHHOE 00pa30BaHNeE IIePEXKMBAET KPU3NC. DTO COCTOSTHIE 00pa30BaTSIIbHOM
OTpacJIM B pa3HbIX BapUallMsX B O0IIEM OCTaeTcs MOCTOSTHHBIM ¢ camoro pacnaga CCCP.
Bo BcsakoMm ciydae, He MPUXOOUTCS YTBEPXKIATh, UYTO B POCCUICKOM 00pa30BaHUM MBI Ha-
oitonaeM, Ha0OOPOT, BceoblIlee MpoLIBETaHNE.

IMpupona 3TUX KPUBMCHBIX SIBJIEHWI HOCUT, OYEBUIHO, CHCTEMHBII XapakTep, U Ipe-
0II0JIEBaTh MX, COOTBETCTBEHHO, MPEACTOUT IMyTeM CUCTEMHOTIO IOIXOMa, IIJIS Yero Tpe-
OyeTCsT TocyIapCTBeHHAsI BOJISI M MIPUHSITUE PEIICHU OISITh-TaAKM Ha TOCYIapCTBEHHOM
ypoBHe. B cBsI3M ¢ 3TMM MpencTaBisieTcs 1ejiecO00pa3HbBIM PacCMOTPETh OCOOEHHOCTH
3akoHa 00 oopasoBanuu [273-D3, 2012], Ha OCHOBaHUU KOTOPOTo (haKTUYECKU paboTaeT
BCST 00pa3oBaTeIbHAs OTPAC/Ib B HAIICH CTpaHe.

C MOMeHTa BCTYIUICHUSI B CUJTy HBIHE AeHCTBYIOIIEero 3aKkoHa 00 00pa3oBaHUM TIPO-
1IIJTO y2Ke MSITh JIeT. BumuMo, ripuiiia mopa i HEKOTOPOTO IMMOABEACHMS UTOTOB, a TAKKe
IUIST aHAJI3a CUJIBHBIX U CIa0BIX CTOPOH 3TOTO 3aKOHA. PasyMeercsl, 3aKOH B €r0 HBIHEIII-
Hell pelakiu TpeaCcTaBiIsieT co00i pe3yIbTaT MHOTOYMCIIEHHBIX ITPAaBOK M COTJIacoBa-
HUI, B X0JIe KOTOPBIX MHOTHE HEAOCTATKM JTaHHOTO OCHOBOIIOJIAraloIIero TOKyMeHTa yKe
obpUTH yeTpaHeHbI. OTHAKO HUKAKKE YaCTHEIC IIPaBKU HE B COCTOSTHUM ITOMOYB B TOM CITy-
yae, eI JOMYIIeHHBIE TIPY ITPOEKTUPOBAHUY 3aKOHA OITMOKK HOCSIT IMPUHIUITATBHBIN
XapakTep.

WHBepcuBHbIN aHanu3

JJ1st TOro 4ToOKI ONpeaeuTh HATUUKME U XapaKTep NOJOOHBIX KOHLEIITyaJbHbIX IO~
TPEITHOCTE!, HEOOXOOUM CIIeIIUAIbHBIN aHATUTHYECKUI MHCTPpYMEHT. B manHOM citydae
MPU UCCIIETOBAaHNM OCOOCHHOCTEM JaHHOTO 3aKOHA IMTPUMEHEH aHaJIU3 UHBEPCUBHBIX OT-
HOIIeHU# (MHBepCUBHLIN aHamm3) [ Cegocmusiros, 2015]. KopoTKo roBops1, 3TOT UCCIIen0-
BaTeJIbCKUI METOI HaIlpaBJicH Ha BBISIBJICHUE B TOM WJIM WHOM MepapXUIecKoil cucTemMe
WHBEPCUBHBIX OTHOIICHU, WJIM UHBEPCUA.

Ilonm wmHBepcuel MOHMMAETCsI TaKoe ITOJOXCHHUE IeI B MEPapXUIeCKOl CHCTEeME,
MIpY KOTOPOM HM3IINHI, TOTYNHEHHBIN 3JIEMEHT HUepapXuu 110 (pakTy mpruoodpeTaeT B Heit
BeIoyllMe, JUAMPYIOLINUE MO3UIIMU, (DOPMaIbHO OCTaBasCh Ha CBOEM MPEXHEM HEBBICO-
KOM HMepapXru4IecKoM IojoxXeHnH. MiHaue roBopsi, MHBEPCHUS €CTh IIPOTUBOPEUNES MEXKIY
@yHKyuell 31eMeHTa B MepapXuu U ero mecmom B Hell. Cutyauusi, Koraa NpoTUBOpeUMit
B MEpapXuUU HET U B HEW MOJHOCTBIO COOJIIONEHBl M3HAYaIbHbIE UepapXUyecKue OTHO-
IIeHUsI, Jajiee OyneT MMEHOBAThCS opdepom. HBepCcuU MpeacTaBiIsSIOT COO0M KITIOUEBYIO
(bopMy BHYTPUCHUCTEMHBIX IIPOTUBOPEUNIA, U IOTOMY MX MCCIIeIOBaHNE NCKITIOUNTEIIBHO
BaXKHO MPU OLIEHKE KPU3UCHBIX SIBJICHUI B OTEUeCTBEHHOM O00pa30BaHUM.
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Kak Bo3HMKalOT MHBEPCUBHBIE OTHOIIEHUS? OHU CTAHOBATCS BO3MOXKHBIMM, KOT-
Jla B UepapxuueckKoi CucTeMe OMHOBPEMEHHO NEUCTBYIOT HECKOJbKO OpPraHM3allMOHHbBIX
MPUHIIMIIOB, KOTOPbIE OMPENENSIOT XapakTep OTHOIIEHUI MeXIy 2JIeMEHTaMU JaHHOM
cuctembl. Kaxnplii TaKOM MPUHIIMI OpeaessieTcsl KaKUM-IM00 CBOMCTBOM CONTOMYMHEH-
HbIX B M€papX1U 3J1IeMeHTOB. [1oka Bce 3T MPUHLIMIIBI OPMEHTUPOBAHBI B OMHOM HampaB-
JIEHUU, B CUCTEME OTCYTCTBYIOT MHBEPCUM U COXPAHSIIOTCS U3HAYAIbHbIE HEpapXUUECKIE
OTHolIeHus opaepa. MHBepcuM pa3BUBAIOTCS B TOM cllyyae, KOrJa OJHU OpraHU3alMuoH-
Hble MPUHLIUIBI HAYMHAIOT IPOTUBOPEYNUTD APYTUM. M Haue roBops, B CUIly OIHOTO CBO-
€ro CBOMCTBA MepapXUUECKUI 3JIEMEHT JOKeH (POPMaIbHO OCTaBaTHCS B IOTYMHEHHOM
MOJIOXKEHUU; HO Y HETO €CTh U PYroe CBOMCTBO, MO3BOJIsIONIEe eMy (DaKTUYEeCKU BO3IJIa-
BUTb uepapxuto. [IpuBenem npocteiiimmii mpuMep. Eciu B colManbHOM MepapXuu BbIC-
1LIYIO MTO3ULIMIO 3aHUMAET CaMblii 00pa30BaHHbIN CYObEKT, TO MOXHO FTOBOPUTH O TOM, UTO
B IaHHOI cuUcTeMe AelCTBYeT 00pa30oBaTebHbII OpraHM3allMOHHBIN TpuHLIMNO. Eciu xe
B CUCTEMeE MPUHSITO, YTOOBI €€ BO3IJIABJISI CTapIIMii IO BO3pacTy, TO B Heil, cienoBaTe/b-
HO, JIEHCTBYET U XpOHOJOTHYecKuil mpuHIuIl. [Toka 3Ty cucTeMy BO3IIABJISIET CaMbIil
CTapIIUiA M 00HO8peMeHHO CaMBIli 00pPa30BaHHBIN CYOBEKT, B HEll IeICTBYIOT OTHOIIICHUS
oplepa, a uHBepcuii He HaOmonaetcs. Ho eciiu KTO-To U3 OTHOCUTETbHO MOJIOABIX JIIOIEH
B IaHHOM CHCTeMe OKaxKeTcsl 6oyiee 0Opa30BaHHBIM, YeM BO3IJIABJISIONIMIA ee maTpuapx,
TO UHBepcUM OyayT Hanuuo. He nckitoyeHo, 4To BMECTO yIpaBJeHUsI JAHHOMW CUCTEMO
9HEPrus ee yYaCTHUKOB OyIeT yXOIUTh Ha AEEeXKY BJIACTHBIX MOJTHOMOYMIA, YTO U MpU-
BEIET CUCTEMY K pacnany. Majo Toro, 1isl pelieHUsT MPaKTUYeCKUX BOIIPOCOB MPUIETCS
BBIOMpATh, KAKO OpraHU3allMOHHbIN MIPUHILIMIT 00JIee 3HAUMM — XPOHOJIOTUYECKUMN MIIN
ob6pa3oBareIbHbIN? NHBIMY cI0BaMM, CaMU OPTaHU3alMOHHBIE TIPUHIIATILI TOXE 00pa3y-
10T B 3TOM CJIyyae uepapxvio — Uepapxuio BTOPOTO MopsaKa.

Hrak, ecnu nHBEpcUU MOMYYAlOT pa3BUTHE B NAHHOU cUcCTeMe M He HaxoAsT Oosee
WJIM MEHEEe KOHCTPYKTUBHOTO pa3pelieHusl, TO TaKasl CUTyalus CHOCOOHA MPUBECTY TaH-
HYIO CUCTEMY K pa3pyllIeHUIO U Kpaxy; CUCTeMa B 3TOM CJIyyae PYIIUTCS MO TSKECThIO
BHYTPEHHUX MPOTUBOpeYnii. B mepBylo ouepenb, Kak yxXe MOKa3aHO, peuyb UIET B 3TOM
cllyyae 0 COLMaIbHbIX CUCTEMAX.

M3BecTHO, YTO B COLIMAJIbHOM CUCTEME 2JIEMEHTAPHBIMU €AWHULIAMU SIBJISIIOTCS OT-
nenabHble aoau. OHU, COOCTBEHHO, W 00pa3yloT COLMAbHYIO MepapXvio, U UHBEPCUU
B TaKOM MepapXuu — JOBOJIBHO 4acToe nejo. OmqHaKo MHBEPCUBHBIC OTHOIIEHUST BO3-
MOXKHBI HE TOJIBKO HETIOCPEICTBEHHO MEXIY CAMUMH JIIOIbMM, KaK dJIEMEHTAMH COIIIY-
Ma. [les1o B TOM, YTO MPUMEHUTENBHO K KaXIOW COLIMATIbHON cucTeMe NeHCTBYET LEbIid
PSi1 IPOU3BOAHBIX UEPAPXUUYECKUX CUCTEM, TAKUX, KAK UEPAPXUU LIeJIeH, IEHHOCTEN, MO-
TUBOB. B 3THX nepapxusix Takxke BO3MOXHO pa3BUTUE WUHBEPCUIA, U MOJOOHbIE UHBEPCUN
CIOCOOHBI OTpaXKaThCsl HAa MOPOAUBILIEH UX COLUMATBLHON CUCTEME CaMbIM HEMPUSTHBIM
obpaszom. OOpallasich K aHAJIM3Y MHBEPCUBHBIX OTHOILIEHU, HAIIpUMEpP, B CUCTEME LIEH-
HOCTE, MbI TEM CaMBIM OIlpefesisseM IMpoOeMbl U MEPCIEKTUBBI O0IIECTBA, B KOTOPOM
JIaHHBIE LIEHHOCTU TMOJIyYWIN pa3BUTHE. [IeHHOCTHBIE TTOAXOAbI HEITPEMEHHO MOIYy4YaloT
oToOpaxkeHWe U B TAKUX JOKYMEHTaX, Kak paccCMaTpUBaeMbIii 31eCh 3aKOH.

CkaxeM, OIMH OpPraHU3allMOHHbIN MPUHLIUIT B UEPAPXUU LIEHHOCTE! MOKa3biBa-
€T, HACKOJIbKO HbIHE JIEHCTBYIOIIME LIEHHOCTU HaNpaBieHbl Ha MOAAEPXKAaHUE 1IEJI0CT-
HOCTHU U AaJbHEWNIIEro CyllieCTBOBAHUS COLIMAIbHOU CUCTEMBI, B KOTOPOW OHU TOJy-
YWJIM pa3BuTUe. B 3TOM ciyyae BbICIIMMU LIEHHOCTSIMU JOJXKHBI CUMTATHCST LIEHHOCTHU
MpOCOLMaIbHbIE, 4 BCE MPOYME LIEHHOCTU 3aHUMAIOT B aKCUOJIOTUYECKOW HMepapXuu
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Hu3llee, MOAYMHEHHOoe mosioxeHue. HazoBeM Takoili opraHM3allMOHHBIN TPUHIIUAI
KOHCTUTYLIMOHAIBHBIM.

OmHaKo 3TOT MPUHIIUIT — He eNMHCTBeHHBIN. [loM1Mo Hero, B TaHHOM CUCTEMeE Neii-
CTBYET, KAK MUHUMYM, €I1I€ ONWH TPUHLIUI — KOJWYECTBEHHBIN, U MAXKOPUTAPHBIN.
B cooTBeTCcTBUMM C 3TUM NMPUHLIMIIOM, B JAHHOM OOIleCcTBe 60Jiee 3HAUYMMOM BBITJISIAUT
Ta LIEHHOCTb, KOTOPYIO pa3fessieT U MOAAepKUBaeT OoJbllee KOJIMYeCTBO Joneil. Kpu-
3HCHBIE SIBJIEHUS B 00I1IECTBE BO3HUKAIOT TOTJa, KOTAAa B HEM HaJIMIIO LIEHHOCTHAs UHBEP-
CUSl — MPOCOLIMATbHbBIE LIECHHOCTU MOAAEPXUBAET MEHBIINHCTBO, a OOJBIIUHCTBO SBISI-
€TCSI CTOPOHHUKAMU LIEHHOCTEW 3STOMCTUYECKHUX, C TOUKHU 3pEHUSI KOHCTUTYLIMOHAJIBHOTO
MPUHIMIIA OTHOCSIIMUXCS K HUBIIEMY TTOPSIKY.

06pa3oBaHue 1 rocyaapcTeo

Obpaiasich K 3aKoHy 006 00pa3oBaHUM, OLIEHUM, KaKasl CUTyallMsl B LIeHHOCTHOM ue-
papxuu Haluia B HeM oToOpaxkeHue. OTOT 3aKOH, OyIydyd aKTOM, MPUHSITOM Ha rocyaap-
CTBEHHOM YPOBHE, JOJDKEH OCHOBBIBATHCS Ha HEKOTOPOU KOHULEMIWM, OINpeAeIsIomei
XapakTep B3aMMOOTHOIIIEHU I rocyJapcTBa U ero rpaxaaH. Jlesao B ToM, YTO K POJIU U 3Ha-
YEHUIO FOCYAAPCTBA MJIF KaXA0ro rpaxAaHrHa CYLIECTBYIOT Pa3jIMuHbIe, MIOPO AuaMe-
TPaJIbHO TPOTUBOIIOIOXKHbBIE TOIXOIbI.

PaccmoTpuM nepBblii U3 3TUX MTOIXO/0B; €T0 MOCIeA0BaTes el MPUHSITO HAa3bIBATh IO-
cyTapcTBeHHUKaMU. MICToprUecKH CJI0OXMIOCH TaK, 9YTO TOCYAapCTBEHHOCTh KAK MHCTUTYT
cTasa, mpexje Bcero, GopMoii caMOOpraHU3aIIN Y JIIO/IEH, TO3BOJISIONICH peliaTh 3anavu,
HETIOCWJIbHBIE IJIST OTAEbHBIX TPaXKIaH, NEUCTBYIONINX B paMKaX MPOSBICHUST YaCTHOU
WHULIMATUBBI, U X HEMHOTOYMCIIEHHBIX OObeIMHEHU . B CBSI3U C 3TUM CTOUT BCTIOMHUTD
BechbMa KpacHOpeunBoe BbicKasbiBaHue Dpuraprixa DHrebca N3 HIHE YK€ TTON3a0bITOTO
«AHTH-{10puHra»: «Ckonabko HU 66110 B [lepcun u MHauu necnotuii, mocaenoBaTeIbHO
paclBETaBIINX, & MMOTOM MOTMOAaBIINX, KaX/Aas U3 HUX 3Haja OYEeHb XOPOIIO, YTO OHA,
MpexXae BCero — COBOKYITHBIN MpeapuHUMAaTENb B eJie OPOIIeHUST PeYHbIX JOJMH, 6e3
Yero TaM HEBO3MOXHO KaKoe ObI TO HY ObU10 3emiteiesive. ToJIbKO MPOCBEIIEHHBIE aHTJIM -
YaHe CyMeJH MPOIJISIIETh 3TO OOCTOSITENbCTBO B MIHIMY; OHU 3amyCTUIM OpOCUTENIbHbBIE
KaHaJIbl ¥ LIUTIO3bI, U JIUIIIb TeNepb, 6Jaronapsi peryjisipHO MOBTOPSIIOIIUMCS TOJIONOBKaM,
OHU HAYMHAIOT, HAKOHEIll, coo0paxaTh, YTO MPEHEOPEriu €AUHCTBEHHOU NesATeIbHO-
CTBIO, KOTOpasi MorJja Obl CIeNaTh UX ToCcoACcTBO B MUHAMM MpaBOMEpPHBIM XOTS ObI B Ta-
KOI CTENeHU, B KaKoi ObUIO TTPAaBOMEPHO TOCIIOCTBO UX MPEAIIECTBEHHUKOB» [ DHeense,
1988]. Ho u B coBpemeHnHo#1 Poccuu rocynapcTBo, peskie BCero, BRICTYIIAET B POJI COBO-
KYITHOTO TIPEATIPUHMUMATENSI BO MHOTHX BOIIPOCAX — TPEXKIE BCETO, B AeJie 3alllUThl CO0-
CTBEHHBIX TPaXJIaH, B OXpaHe UX 3M0POBbs U 6€30MAaCHOCTH, a TAKXKe B PAa3HOOOPAa3HBIX
SHEPTEeTUYECKUX, UHPPACTPYKTYPHBIX U MHBIX MACIITAOHBIX MPOEKTaX, KOTOPbIE BCeraa
ObUTM U OyayT BOCTpeOOBaHBI B Hallell orpoMHoM cTpaHe. CTpOUTENBCTBO KOCMOAPO-
MOB U MOPCKUX TTOPTOB, XKEJIE3HOAOPOXKHBIX MaruCTpaJieif U aTOMHBIX JIEKTPOCTAHLINH,
nposeaeHrue OIUMIMIUCKUX UTP U UHBIX CIIOPTUBHBIX MEPOTIPUSITUIL MUPOBOTO YPOBHSI,
BO3BElIEHUE YHUKAJIBHBIX COOpYXeHUl, Bpone KepueHckoro Mocra, peanusaiusi puo-
PUTETHBIX HALIMOHAJIBHBIX ITPOEKTOB — BCE 3TO HEMBICIUMO 0€3 rocy1apcTBEHHOTO yJyac-
Tusi. COOCTBEHHO, Hallla CTPaHa U 3aHsJIa CBOE HBIHEIIIHEE TEOTIOJIUTUYECKOE TIOJIOXKEHUE
WUCKITIOUUTENbHO OJ1aromapsi peleHnio Takux O0IIerocyiapCcTBeHHBIX 3amau. M Bce aTo,
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cpeny IIPoYero, Hy>KIaeTcsI B OTPOMHOM KOJIMYECTBE CIIEIIUATNICTOB, 00ydeHNEe KOTOPHIX
1 BO3JIaraeTcsl Ha oTeuecTBeHHOe oOpa3oBaHue. TakuM 00pa3oM, OCHOBHBIM U Haubosee
MacIITaOHBIM 3aKa3YMKOM I10 OTHOIIICHUIO K CUCTeMe 00pa30BaHMsI BRICTYIIAET Tocyaap-
CTBO, KOTOPOMY TpeOyeTCsI MOATOTOBKA BOCHHBIX, aAMUHUCTPATUBHEIX, MEINIIMHCKUX,
HayJIHO-TIeTarOTMUECKIX, MHXKEHEPHO-TEXHMUECKHX W IIPOYNX KagpoB. MMEeHHO BBITION-
HEHME rOCyIapCTBEHHOIO 3aKa3a CTAHOBUTCS B 3TOM CUTyallMM OCHOBHOM BHEIIIHEU 1ie-
JIBIO, HAa KOTOPOE HaIpaBJIicHa IesITeIbHOCTh CUCTeMBI oOpazoBaHms. CiemayeT TOMHUTD,
YTO B HACTOSIIIIEEC BpeMs BKJIAJI TOCYIAapCTBa M rOCYIapCTBEHHBIX KOMITAHWI B BaJOBOM
BHYTpeHHeM Ipoaykre Poccuiickoit @eaepauuu cocrasisieT okoiao 70 % [bromiereHnb
0 pa3BuTHM KOHKypeHiuu, 2016]. HakoHel, MOXHO IIPUBECTU YMECTHOE 3[€Ch MHEHUE
ApHCTOTEJIS: OYeBUIHO, TOCYIAPCTBO CYIIECTBYET IO TIPUPOJE U TI0 MPUPOJE TTPeIIIe-
CTBYET KaXXIIOMY Y€JIOBEKY; MOCKOJIbKY MOCIeIHNI, OKa3aBIIUCh B U30JIMPOBAHHOM CO-
CTOSTHUM, HE SIBJISIETCS CYIIECTBOM CaMOIOBJICIONINM, TO €TI0 OTHOIIECHUE K TOCYIapCTBY
TaKoe Xe, KaK OTHOLIEHHUE JII00O0I YacTu K CBoeMy LieJioMy [Apucmomens, 1983]. U naxe
TaKoil NOOOPHUK JIMOGepaibHOM JeMoKpaThu, Kak ®peHcuc PyKysiMa, MOCBITUI CIICLI-
aJIbHBIN TPYI TOMY, HACKOJIBKO BaKHO MMETh B CTpaHEe CHJIBHOE TOCYIApPCTBO U CKOJIBKO
HETIPUSTHOCTEI HeceT B cebe TocyaapcTBo cinaboe [ Pykysama, 2006]. Bee BBIIIecKazaHHOE
IMOKAa3bIBaeT, HACKOJIPKO BeJMKa POJIb TOCYIapCTBA U TOCYIAPCTBEHHBIX CTPYKTYP B XKM3-
HU CTPaHBI, M HACKOJIbKO 3HAUMMOU SIBJISIETCS UX IICHHOCTHAsI XapaKTepUCTUKA IIPH OTIpe-
JIeJICHUW CTpaTeTMYeCKNUX HaIpaBJIeHWI pa3BUTHS 00pa3oBaHMsI. DTO He TOBOPUT O TOM,
YTO MHTEepechl paboTomaresisi, He MMEIOIIero OTHOLICHUs K TOCYIapCTBY, NOKHBI ObITh
KaK-JIN0O YIIeMJICHBI; BOIIPOC JIMIIb B pacCTaHOBKe TTpUOpUTeTOB. HO TocymapcTBo, Kak
(opMa oOb11IeCTBEHHOI CAMOOPTaHU3alINK, €CJIM OHO MCITOTHSET CBOM (DYHKIIMM, TIPEKIIE
BCETO, OJHUIIETBOPSIET COO0I COBOKYITHOCTb OOIIIECTBEHHBIX MHTepecoB. [loaTomMy peub
HIET He TOJIBKO U HEe CTOJIBKO O POJIM TOCyIapCTBa-padoTomaTesist, CKOJBKO O TIPUHIINITH-
aJTbHOM IIPUOPUTETE MHTEPECOB 00IIecTBa. Beb 1 B YaCTHOM CEeKTOpe SKOHOMUKH ITPO-
M3BOJICTBO IO HEOOXOAMMOCTHU TaKXKe HOCUT OOIIIECTBEHHBIN XapaKTep.

NposaeneHue HeonnbepanbHbIX TEHAEHLUN

K ckazaHHOMY, CIIpaBeIUIMBOCTU Paau, HEOOXOAMMO IIPUCOBOKYIIUThH BaxXXHOE 3aMe-
yaHKe: OMMCAHHAasl BbIILIE CUTYALIMs IIPUCYILIA COLMAIbHBIM CUCTEMAM, B KOTOPBIX, IIPH-
MEHMTEJbHO K MepapXuu 00IeCTBEHHBIX IEHHOCTE U MOTUBOB, COXPaHEHbBI OTHOILLIEHMS
opaepa. OmHaKo MpeaoCTaBIeHHOE caMo cebe U MOCTaBIeHHOE BHE 00ILIECTBEHHOTO KOH-
TPOJISI TOCYIAPCTBO HEPEOKO MPOSBIISAET TCHICHIINIO K 3TaTU3MY, K OTYMHEHUIO BOJIU
OTIEJIBHBIX JIMIL MCKIIIOUMTEIBHO MHTEpEcaM TOCYyIapcTBa M MTHOPUPOBAHUIO JIMUHBIX
cBoOod. Ha mpakTuke 3T0 03HA4YaeT, YTO MpPAaBSIIME KJIACCH O0CIYKUBAIOT HE MHTEPECHI
00IIecTBa B IEJIOM, a CBOM COOCTBEHHBIC MHTEPECH. DTO O3HAYaeT TaKKe, YTO B MOTH-
BallMU TPaBSIIEro COLMAIBHOIO CJI0S MOJMYYMIM Pa3BUTUE MHBEPCUBHBIC OTHOLIEHMS,
KOTOpbIE IPO3SIT JaHHOM COLMAIbHOM OOIIHOCTU OONBIIMMHU HEIPUATHOCTIMU. McTopust
ITOKA3bIBAET, YTO OOIIECTBO CITOCOOHO TEPIIETh BECbMa Cephe3HBIC BIIACTHBIC 3JI0YIIOTPEe-
OJIEHUSI, TIPY YCJIOBUU, YTO MPOCOLMATbHBIC MOTUBBI B IESITEIbHOCTH BJIACTh MMYIIUX
OCTaIOTCS MPeobIafaoIMMU, U He CKIIOHHO T€PIIETh HUYEro, Kak TOJIBKO TAKIUE MOTUBbI
HauyMHAIOT UTHOPUPOBATHLCSI.
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B 3HaumnTenbHOI Mepe Kak peakuMsi Ha MoJ00HbIe 00CTOSITEILCTBA, C(HOPMUPOBAI-
Cs U IPYToi moaxon, (pakKTUIECKU CBOISIINMA IesITeIbHOCTh TOCYIapCTBa TOJBKO K 0be-
CIIEYCHUIO TIpaB OTIEIbHBIX IpaxnaH. CorracHO TaKOMY IIOAXOMY, B CAMOM IIPUMHTHUB-
HOM €T0 BBIPAXXEHUU, «4EM MEHBIIIE TOCyIapCcTBa, TEM JIydlle». JJaHHBII MOAX0A MPUCYI
HBIHEIIHMM HeombepajiaM U MpeacTaBiIeH TakxKe B JIMOepTapuaHCcKoil punocoduu; oH
MpearojaraeT HelIpueMIEMOCTb BCSIKOTO OOIIIECTBEHHOIO 1 TOCYIapCTBEHHOI'O ITPUHYX-
IEeHUS U AeKJIapaluio 0e3rpaHUYHBIX JUYHBIX CBOOOM IO YCTPOUCTBY MHAVBUAYATHHOM
KW3HU.

B nmoctcoBeTckoit Poccuu, 1o psiay IpUYWH UCTOPUIESCKOTO TTOPSIIKA, TIOJTYYMIIN 3HA-
YUTEJIHLHOE PaCIpOCTpaHeHEe NMEHHO ITOIOOHbBIE HEOINOepaabHbIe LIEHHOCTH, KOTOPHIE
CTaBSIT BO IVIaBY yIJla COOJIIONEHME ITIPaB OTAEJbHOTO YeJIOBeKa, a He TOCYIapCTBEHHbBIE 3a-
a4y 1 MHTepechl. JeiicTBUTeIbHO, OTCYTCTBUE CBOOOIBI 9KOHOMUYECKOM NESITETbHOCTH
B OonBIIeM CCCP, e rocymapcTBeHHBIMM OBLIH TaxkKe TTapUKMaxepcKue U 3y0oBpadeo-
HBbIe KAOMHETHI, a YaCTHOE IPEIIIPUHIMATEIBLCTBO KapaJloch YTOJIOBHO CTaThel, HE MOT-
JIO HE BbI3BaTh, TaK CKa3aThb, IBUXKEHUE MasiTHUKA OOIIIECTBEHHbBIX HACTPOEHUIT B 0OpaT-
HYIO CTOPOHY.

To, 9TO Kacaercss OTHOIICHUS K TOCYIAapCTBY, B paBHOUM Mepe 3aTparmBaeT U OTHO-
IIIeHUE K 0OIIECTBY, COOCTBEHHO K collMaibHOI cucteMe. Y TyT hopMupyeTcst Takke aBa
MPOTUBOMONIOXHBIX Tonxoaa. B mepBoM ciydyae coumyM MOHMMAeETCs KaK COOOLIECTBO
JIonel, 0ObeIUHSIIOIIMX CBOM YCUJIUS B Pa3BUTUM MPOU3BOAUTEIbHBIX CUJI U CIIOCO0-
CTBYIOIIIEE CTAaHOBJICHUIO YEJIOBEUYECKOM JIMYHOCTH, a TOCYIAPCTBO SBJISIET COOOM JIUIIThL
opmabHO 0OBEIMHEHHYIO YaCTh CHJI 3TOTO 00IecTBa. JeiicTBUTEebHO, YeI0BeK, KaK
HM3BECTHO, CYIIECTBO OOIECTBEHHOE; BHE OOIIECTBA JaXKe €T0 YCHIIMS TI0 TTOMIEPKAHIIO
COOCTBEHHOTO CYIIECTBOBaHUS KpaitHe HeaddeKTruBHBI. Majio Toro, cama yejoBeueckas
JIMYHOCTh €CTh MPEXKE BCEro MOHATUE collMaibHOoe. JINUHOCTD, BHIMABIIYIO U3 COLUMAIM-
3allMU, OXUIAET He PaclIBET, a paclial; M3HaYaJIbHO OCTaBasiCh BHE 0O0OIECTBA, TUIYHOCTD
YeJI0BeKa IOIIPOCTY HE CMOXKET C(DOpMUPOBATHCS.

ITpu MpoOTUBOMOJIOKHOM MOIXOAE OOILIECTBO paccMaTpUBAETCs KaK UyxXaas U Bpax-
nebHas OTHeJbHOMY YeJIOBEeKY collMaibHas cpefa. OHa MPOTHMBOCTOUT YEJOBEKY KakK
MOIIHAS U Yy>KIasl CUJla, He Harolast JUIHOCTU BO3MOXHOCTh peaii30BaTh COOCTBEHHBIE
npasa. JINYHOCTh B COBPEMEHHOM OOIIECTBE, KakK nucayi Dpux ®poMm, IpedbIBaeT B CO-
crostHUH oTuyxXaeHus [Ppomm, 2002]. BoT TyT-TO TpebyeTcsa rocyaapcTBo, KOTOPOE It
TOTO TJIABHBIM 00pa30M M CYIIECTBYET, UTOOBI 3TH IIpaBa 00ECITEUNTD.

Ecnu OBl ¢ ocyIIeCTBIIEHMEM TaKUX ITpaB He BO3HUKAJIO HUKAKUX MTPOOJIEM, TO, CO-
IJIaCHO 3TOM KOHIIEIIIMU, TOCYIapCTBO CTaJI0 ObI MPOCTO HEHYKHBIM. OTHAKO B 3TOM CJIy-
yae He TIPUXOIUIIOCH OBl TOBOPUTH HU O COXPAHEHMH OOIIECTBA (HaXe 1 B TEIIEPEIITHEM,
JAJIEKO He COBEPIIICHHOM BHJIE), HA O BOBMOXHOCTH Pa3BUTHS 1 POPMUPOBAHUS YEIOBE-
YeCKOU JIMYHOCTH, UYTO, KaK YK€ TOBOPHMIIOCH, HEBO3MOXHO BHE COIIMATN3aln. MHBIMUI
CJIOBaMM, peyb ObI 1112 0 TAKOM (paTaIbHOM pa3BUTUU aKCUOJOTUYECKUX MHBEPCUA, IPU
KOTOPOM OOIIIECTBY TPO3MIIM ObI aTOMM3AIIMSI M pacIia.

Kpome Bcero mpouero, epBhIii MPUBEACHHBIN 310eCh (TOCYIapCTBEHHUUECKMIA) TTO-
X0 OPUECHTHPOBAH Ha pealn3aliio HEKOTOPOI MOIEIIN IIOTPEOHOTO OyIyIIero, Ha Ipo-
€KT, CTPOMTENIbCTBO, pa3BUTHE (KOTOpPOE MPSIMO IOApa3yMeBaeT MPUIIOXKEHHE OOIINX,
a He pa3pO3HEHHBIX ycuiauii). Bropoil xxe momxon HampapieH JIUIIb Ha KOHCTAaTaluIo
HBIHEIITHETO MOJIOXKEHMS el M HUKAKUX NaJIbHEHIINX MPOEKTOB HE IperycMaTpuBaeT
B IIPUHITUIIE. DTO — HE IPOCTO M HE TOJBKO (hUTypa peun: KakK CIeAyeT U3 CBOeOOpa3HOit
oMo HeoIMOEepaJioB, KHUTH YKe yIToMuHaBIIerocs Boimre Opencrca Oykysamer «Ko-
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Hell UICTOPUU U TIOCJIETHUI YeIOBEeK», TOBCEMECTHOE YCTaHOBJIEHUE TNOepaTbHO-IeMO-
KpaTUIECKUX IIEHHOCTEH O3HAaYaeT OKOHYAHME KaKOTro OBl TO HM OBUIO OOIIECTBEHHOTO
pa3BUTHSI, TaK CKa3aTh, HA BEUHEIC BpeMeHa [ Pykysama, 2004].

OcHoBHas KoHuenyua 3aKoHa 06 06pa3oBaHuu

B 3akone 273-®3 ocHOBHasl €ro KOHLEMIIMS M3JI0XKEeHAa, KaK TOMY W IToJaraeTcst
OBITh, B IIEPBOIT CTaThe, B IIEPBOM ¢ MYHKTE. DTOT NMYHKT 3BYYUT TakK: «[IpemMmeToM pery-
JupoBaHMs HacTosiero MexaepaabHOTO 3aKOHA SIBJISTIOTCS OOIIECTBEHHbBIE OTHOIIIEHUS,
BO3HUKaloIe B cepe 00pa3oBaHUsI B CBSI3M C peaju3alueil mpaBa Ha oOpa3oBaHUe,
obecrieueHreM TOCYIapCTBEHHBIX TapaHTUI IIpaB 1 CBOOOI YeIoBeKa B chepe obpa3zoBa-
HUS ¥ CO3MaHMEM YCIOBUIA IJI peain3aliy IpaBa Ha 00pa3oBaHUe (Iajee — OTHOIICHUS
B chepe obpa3oBaHus)». TakuM o6pa3oM, BO INIaBy yIjia CTaBUTCS oOecTiedeHMEe YaCTHBIX
npaB YacTHBIX aul. ObecrneyeHre 00pa3oBaHHBIMU KaapaMu OOIIECTBEHHBIX MPOEKTOB
B 9TOIi OCHOBOIMOJIararllei crarbe 3aKoHa He TOJIbKO He TJIAaBeHCTBYET, HO JaXKe U BOBCE
HE YITOMUHAeTCs.

B Texkcre 3akoHa MPUMEHUTENBHO K JIMIIAM, TOJydaloluM OOpa3oBaHuUeE, MOBCe-
MECTHO yMOTpeOsieTcs TEPMUH «obyvaroluecs» (CortacHo (GOpMyIUPOBKE, MPUHSTON
B 3akoHe, o0yyaroluiicss — 3T0 «(hU3MIECKOE JIUIIO, OCBauBalollee 00pa30BaTEIbHYIO
mporpammy» (cT. 2, . 15). C omHOI CTOPOHEI, IPUMEHEHNEe MMEHHO STOrO TepMUHA
IMOMYEePKUBAET aKTUBHYIO, a HE TTACCUBHYIO POJIb CYOBbEeKTa MPU IMPHOOPETEHNM 3HAHUIA.
B 3TOM OTHOIIIEHNM BO3paXkaTh IMMPOTHUB TAKOI'O MOAX0Aa HEYMECTHO: AeHCTBUTEIBHO, 00-
yYaloLIMIACs HE €CTh MTPOCTO XOAsTYee BMECTUIIUIIE UH(POPMALIMU, KOTOPOE HAIOIHSIETCS
MOCPEACTBOM YCUJIMI MPETNoaaBaTeIbCKOr0 COCTaBa — OH aKTUBHBIN CYyOBEKT y4eOHOTO
nporniecca. Bece aTo BepHo. Ho B 3TOM Ioxoze 3aKi0o4aeTcss U MHOM CMBICIT: Ha o0yva-
IOILIETOCST BO3JIaraeTcsi, KpOMe BCETO MPOYEro, U IieieroaraHie B Mpolecce O0ydeHusl.
CyOBeKT B uTore o0y4JaeTcs JUIIb B paMKaX COOCTBEHHOI 3TOMCTUYECKON MOTHBALINU,
TO €CTh ITOCTOJIBKY, ITOCKOJIBKY OH CUYMUTAET 3TO HYXKHBIM 045 cedsi.

[pyrue ornpenesieHNs] OCHOBOIOJIAralOIINX IMTOHSITHI, KOTOPBIE MPeaCTaBIeHbI B 3a-
KOHE, TaKXe CBUACTEJIbCTBYIOT O HAIIPaBJICHHOCTH Ha YIOBJIETBOPEHME YACTHBIX ITOTPEO-
HoCTeil obOyyarolerocst cyobekra. Oopatumcs, HalmpuMep, K ONpeaeIeHUI0 00yueHus:

«O06yueHre — lieJieHaIpaBIeHHbBIN TPOLIECC OpraHM3alK AESITeIbHOCTH 00ydaro-
IIAXCST TI0 OBJIAJICHUIO 3HAHUSIMM, YMEHHUSIMU, HaBBIKAMM W KOMIIETeHLIMEH, TTproope-
TEHUIO OITBITA JIeATeIBHOCTH, Pa3BUTUIO CIIOCOOHOCTEM, IPUOOPETEHUIO OITBITA TIPUME-
HEHUS 3HAHWI1 B TIOBCETHEBHOM XN3HU 1 (POPMUPOBAHUIO Y OOYJIAIOIINXCS MOTUBAIIUN
IMOJTyYeHNST 00pa30BaHUS B TeUeHHWE Bceil xku3Hu» (cT. 2, m. 3). Kazamock ObI, 1 31€Ch
HE C YeM CIIOPUTh M HedeMy Bo3paxkaTb. Ho M TyT He oTMeudaeTcss HUKAKOil BHEIITHEH,
10 OTHOIIEHMIO K CYOBEKTY, LI M HUKAKOM MPOCOLUATbHON MOTHBALIUY.

Llenu o6pasoBaTenbHOil feATeNbHOCTH

[IpeacraBum cebe mo3uLuio npenogasaTelis By3a. OH, OCYILECTBIsISI 00y4eHUe, Bbl-
CTyIaeT B JaHHOM cCJlyyae He KaK YYaCTHUK rOCydapCTBEHHOTO JMOO OOIIECTBEHHOIO
MpoeKTa (YTO 3aMETHO IOBBICUJIO OBI €T0 CTAaTYC), a JTUIIb B KAYeCTBE HAEMHOTO CITysKallle-
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ro, odbecreuyrBalollero YacTHoOe MpaBo odyyalolierocst Ha oopasoBaHue. [IpernogaBarens,
€CJIM pacCMaTpUBATh €ro IOJO0XEeHUE TaKUM, KAKOBO OHO B ACHCTBUTEIBHOCTHU TOJLKHO
OBITh — «COJIIAT KYJIBTYPBI», COXPAHSIOMNI 1 IIPEYMHOXAOIINI 3HAHUS B paMKax BCETO
00I1IeCTBa; B 3TOM CJIydae, IaXe U IIPU BeChMa CKPOMHOM MaTepruaIbHOM TOCTATKe, 3TOT
CTaTyC MO3BOJISIET EMY COXPaHSATh JOJDKHOE CaMOyBaXeHHe. 31eCh KIIOYeBbIM BOIIPOCOM
SIBJIIETCS 11eJIb IMOJYYSHMS STUX 3HAaHUI, 0003HaUYeHUE TOro, Ille U KaK 3TU 3HAHUSI MOT'-
JI1 GBI OBITH MpUMeHeHbI. K coxalleHW10, 3TOT MOMEHT B TJaHHOM peJakiy 3aKoHa 000ii-
IIeH MOJTIYaHHEM.

OpnHako JTUYHEIE TIepeskKUBaHMS TIperoaaBarTesieii, MX CTaTyC ¥ CAMOOIIEHKY, B KOHIIE
KOHIIOB, MOKHO U OCTaBHTh B CTOpOHe. [JTaBHOE — TO, YTO MPOEKTHBIN MOIXO, PACCUH-
TaHHBIN TaK WJIX MHAYe Ha MIOCTPOEHUE MOJIEIN ITOTPEOHOTrOo OYIyIIero, 10 HE0OXOIUMO-
CTU JOJIKEH IPUCYTCTBOBATh B COBPEMEHHOM 00pa30BaHUM. M HE TOIBKO ITOTOMY, UTO
3TOTO MPSIMO TpeOyeT OOIIEeCTBEHHBIM MHTEPEC, HO M B CUJIY TEXHUUECKNX OCOOCHHOCTEH
00pa3oBaTeIbHOTO ITpoIlecca.

Kak u3BecTHO, MoAroToBKa crenuanucta (bakagaBpa, MarucTpa) 3aHMMaeT J0cTa-
TOYHO JTUTEIbHOE BpeMs. [1oyduTh TUIUIOM HENOCTaTOYHO; YTOOBI CTATh CIOXKUBIITM-
Cs CHCIHMAINCTOM, TpeOyeTcsl HECKOJBKO JIET ellle IPaKTUKOBATHCS HEIOCPEACTBEHHO
Ha IMponu3BoACTBe. TakuM 00pa3oM, IS BRITYCKHUKA IIKOJIBI BECh 3TOT IIUKJI 3aHUMAET
B 001Iei cmoxkHOCTH He MeHee 10 JieT. A MOCKOJIbKY B HACTOS11Iee BpeMsl B LIKOJbHOM 00-
pasoBaHUU LIMPOKO PaCIPOCTpaHEHO NMPocuIbHOE 0O0yYEeHUE, 3TOT MePUO ITOATOTOBKU
pactaruBaeTcs enle oonblie [[levepuna, 2014]. A 310, B CBOIO OYepedb, 3HAUUT, YTO OT-
0op Oymymux adUTYpPUEHTOB HOKEH OCYILIECTBIISITbCS TaKMM 00pa3oM, YTOOBI U 4yepes
IecsITh-IBEHANNATE JIET IJISI HUX CYIIIECTBOBAIA 3aIUIAaHUPOBaHHbBIC paboune MecTa (eCII,
KOHEUHO, HE CJIENOBaTh IMPUMEPY HEKOTOPHIX 3aIllaqHOEBPOIIEHCKUX CTpaH, B KOTOPHIX
Ge3paboTulia cpeay MoJioaexu rmopoit rmpesbimaet 40, a to u 50 %) [ Yepuviuwesa, 2014].

Hdeno ocloXHSIETCS TeM, 4TO KU3Hb, KaK M3BECTHO, HE CTOUT Ha MecTe. PasBurme
TEXHOJIOTUI, 0COOCHHO MH(OPMALIMOHHBIX, IIPUBOIUT K TOMY, UTO OIIpeAcICHHBIC KaTe-
ropuu npodeccuii 1 padoIrNx MECT ITOMPOCTY MCUYe3aroT HaBcerna. Hampumep, B Haeit
CTpaHe YeTBEpPTh BeKa TOMY Ha3al B IMIPOEKTHBIX OPTaHU3aLMSIX TPYIUIOCH OOJIBIIOE KO-
JINYECTBO YEPTEKHUKOB; YEPTEKHBIE PAOOTHI BHIMOJHSUIUCH 32 KyJIbMaHAMM, B OCHOBHOM
KapaHmairoM 1o 6ymare. Ceifyac TaKoro IMpakKTUYECK HE BCTPETHIID, TTIOCKOJIBKY OIUH
YeJI0BEeK 32 KOMITBIOTEPOM CITOCOOCH 3aMEHHTH COOOIO IIeIIbIN YepTeXKHEBIH otael. Ciemno-
BaTeJIbHO, €CJTA MBI CETOIHS INTAHUPYEM UMETh OIpeIe/IeHHOE KOJITMIECTBO PAOOYMX MECT
yepe3 IeCATUIETUE, TO BITIOJIHE BEPOSTHO, UTO K 3TOMY CPOKY MOJ00HbBIE pabouure MecTa
BOOOIIIE MepecTaHyT CyIeCcTBOBaTh. [IporHo3upoBaTh ke IMog00HbIe U3SMEHEHMSI BO3MOX-
HO TOJIBKO Ha TOCYIapCTBEHHOM YPOBHE.

Ecau e o6pa3oBaHUs CBEIEHBI K OCYIIECTBIICHUIO IpakaaHaMU IIpaBa Ha o6pa3o-
BaHUE, TO HEM30EXKHO TIEPEITPOU3BOICTBO CIIEIUATIUCTOB B «IIPECTUKHBIX» U «ITEPCIIEK-
TUBHBIX» 00JIACTSIX, KOTOPbIE YK€ IT03TOMY OUEHb OBICTPO IMEPECTaIOT ObITh U MPECTHXK-
HBIMHU, U TIEPCIIEKTUBHBIMU. BoJbIIoe KOIMYECTBO MOJOIBIX JIIOAE padoTaloT 3aTeM
HE TI0 MOJTYYeHHOM CITeIMAaIbHOCTH, M OTPOMHBIEC IMYHBIC ¥ TOCYIapCTBEHHBIC CPEICTBA,
3aTpadyeHHBIC HA MX 00YUeHIEe, OKA3bIBAIOTCS IIPOCTO IMMOTEPSTHHBIMU, ITYIIIEHHBIMU Ha Be-
Tep (He TOBOPS YK€ O 3ps MOTPAaYeHHBIX TOMaX KU3HU 3TUX CAMBIX O0YJaIOIIUXCS; 3TH
TOJIbl COCTaBJISIIOT CaMblii LIEHHBIN, HEBO30OHOBUMBIl pecypc). HoBoucneueHHbIe TICH-
XOJIOTM, MEHEIXePhl, 9KOHOMUCTHI, TOJUTOJIOTH, XKYPHAJIUCTHI, NM3aifHEphl U MPOYre
MPEICTABUTENIN <«IIPECTIKHBIX» TTpodeccuii BechMa 9acTO OKAa3bIBAIOTCS B CHUTYAllUM,
KOTJa HUKAaKNX pabounX MECT IJIsI HUX B IEMCTBUTEIBHOCTH He TpeaycMoTpeHo. Crpa-
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BEIUTMBOCTH Pagyd HAagO OTMETUTH, YTO 3TO — OTHIONb HE YHWCTO POCCHICKOE SIBJICHWE;
BO MHOTHX TIPOMEBITIUIEHHO Pa3BUTHIX CTpaHAaX HAOIOMAIOTCS TOYHO TaKKE K€ TTPOOJICMEL.

Bosznaras Opemst LiejiernojiaraHusi B OTHOIIEHUM MIPO(PECCHOHATBHOTO OYIyILIEro
TOJIBKO Ha CaMOro O0Y4Yalolllerocs, Mbl TpeOyeM OT HEero CIMIIKOM MHororo. Iloctymnas
B By3 Ha OOy4eHHUE IO OIpeleIeHHOM CIEeUaJIbHOCTU, AOUTYPUEHT 4acTO UMEET BECh-
Ma CMYTHbBIE, YTOOBI HE CKa3aTh MpeBpaTHbIE, IIPEICTaBICHUs O CBOel Oymyleil padore.
Ecnu xe oH, Kak 4acTo ObIBacT, OpUEHTUPYETCS Ha PEKOMEHIALIMKU POIUTENEi (KOTOPHIE,
COOCTBEHHO, YacTO M OIUIAYMBAIOT eMy OOy4YeHUe), TO CUTyalldsl CTAaHOBUTCS elile Oosee
HEOIHO3HAYHOM: MOJIOOI YeJIOBEK B 3TOM cliydae TpeciienyeT hakTmuyecku He CBOU CO0-
CTBEHHBIC, a HaBSI3aHHBIC eMY XXU3HEHHBIC LICITH.

O6pasoBaHue u paboroparenn

O0o03HavYeHHbBIE 3[eCh MPOOIEMbI HAIIUIU OIpeAeIeHHOE OTpaXeHHUe B TeKCTe 3aKo-
Ha 00 obpazoBaHuU. YTOOBI 00ECIIEYUTDh BBITYCKHUKOB pab0oYMMU MeCTaMU, HEOOXOIUM
KOHTaKT Y4eOHOTO 3aBeIeHUsI C paboTomaTeIeM, M1 HEKOTOPbIe (DOPMBbI TAKOTO B3aUMOJIEHi-
CTBUSI NEHCTBUTEIBHO TIpOTIMcaHbl B 3akoHe. PaGoronatenn 1 uX o0beIMHEHUST Ha3BaHbI
B 3aKOHE yYaCTHUKaMU OTHOIIIEHUI B cchepe oO0pa3oBaHUs (CT. 2, M. 32); OHU BKIIOUEHBI
B cucteMy obpasoBaHus (cT. 10, 1. 1, 1Im1. 5), MM IIpemocTaBlIeHO TIPaBO yIacTHs B pas-
pabotke DemepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB M IIPUMEPHBIX
00pa30BaTeIbHBIX IIPOTPAMM, IUISI YETO B CUCTEME 00pa30BaHMS MOTYT CO31aBaThCS yueO-
HO-MeToauYecKue oobenuHeHus (ct. 19, 1. 2).

IMpencraButenu paboTtonareneil U UX OOBEIUHEHUI MPUBIEKAIOTCS K MTPOBEIECHUIO
rOCyIapCTBEHHOUN WTOTOBOI aTTeCTalldM 110 OCHOBHBIM IPO(heCCHOHATBEHBIM 00pa30-
BaTeIbHBIM Iporpammam (cr. 59, m. 16). Kpome Toro, paboromaresin, ux 00beAMHEHUS,
a TaKXe YITOJTHOMOYCHHBIC MW OPTaHM3AllMM BIIpaBe IIPOBOAUTH MPOGheCCHOHATBHO-
OOIIECTBEHHYIO AaKKPEeOUTALNIO TMPOGeCCHOHATBHBIX 00pa30BaTeIbHBIX IIPOTPaMM
(cT. 96, 1. 3). B npuHuMIe, IpuBjiIeYeHre paboTomaTesieil U X O0beIMHEHUI KO BCEM
MepEeYNCICHHBIM CTOPOHAM JIESITEIbHOCTY B CCTeMe 00pa30BaHUs CIeayeT IPpU3HATh He-
o0xomuMbIM. OMHAKO IJIAHMPOBAaHUE MOATOTOBKU KaapoB, KaK ObUIO IMOKa3aHO BHIIIIE,
JIOJIKHO PacIpoCTpaHsAThCs Ha TaKKe CPOKM, YTO HESICHO, OYIET JIX K 9TOMY BPEMEHMU ellle
JIeiiCTBOBATh TOT UJIM MHOM pabOTONATEb.

06pa303a|-me n 06I.I.|,8CTBEHHble UHTEpechl

KakuMm ke obpa3oM B 3aKOHE YyYTeHbI MMEHHO MHTEPECHI COIMaJIbHO-3KOHOMU-
YeCKOT0 Pa3BUTHUS CTpaHHI B HeoM? Helb3s cka3aTh, UTO M 3TOT BOIPOC COBEPIICHHO
oboiineH B 3akoHe. PenepanbHBIE TOCYIapCTBEHHBIE OPraHbl, OPTaHbI TOCYIapCTBEHHOMN
Bl1acTh cyonsekTa Poccuiickoii denepaimi, opraHbl MECTHOTO CAMOYIIpaBICHUSI, ToCyaap-
CTBEHHbIE (MyHULIMIIATIbHBIE) YUPEXIEHUsI, YHUTAPHbIE IPEANPUSITHUSL, TOCYIapCTBEHHbIE
KOpIIOpalKK, TOCYIapCTBEHHbIE KOMIITAHUM WU XO3SICTBEHHbIE 00I1eCTBa, B YCTABHOM
KaIliTajle KOTOPhIX IPUCYTCTBYET nojist Poccuiickoit @enepannu, a Takke cyobekta Poc-
cuiickoii deaepaliiy WM MyHUIIMIIAJILHOIO 00pa30oBaHMs, BIIpaBe 3aKJI04YaTh ¢ Ipax-
JTaHAaMU JOTOBOPHI 1I€JIEBOM OOYYEHUU; I'paxkiaHe, B CBOIO ouyepellb, MOTYT 3aKJII0YaTh
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JIOTOBOPHI O LIEJIEBOM MPUEME C OPraHU3aLUSIMU, OCYILECTBISIOIIUMU 00pa30BaTEIbHYIO
IesITeIbHOCTD (CT. 56, 1. 3). laee, B 3aKOHE yKa3aHO, YTO 9KCIEPUMEHTAIbHAS U MHHO-
BallMOHHAs IEATEIbHOCTh B chepe 00pa3oBaHUsI OCYILIECTBISIETCS B LIESIX O0eCTieueHUsT
MOIEPHM3AIUN U PAa3BUTHSI CUCTEMBI 00pa30BaHUS C YIETOM OCHOBHBIX HamlpaBICHUI
COLIMAIbHO-9KOHOMMWYECKOTo pa3Butus Poccuiickoit denepannu, peaau3alni IpUOPH-
TETHBIX HAIIPABJICHUI TOCyIapCTBEHHOM MOMNTUKI Poccuiickoit @enepanuu B cepe 00-
pazoBaHus (cT. 20, m. 1.). B nensx odecrneyeHus MOATOTOBKU KaApOB [IJ1 KOMIUIEKCHOTO
COIMATbHO-29KOHOMUYECKOTO pa3BUTUsI CyobekToB Poccuiickoit @enepannu [paBuresb-
ctBoM Poccuiickoit Denepaniuu MOXeT OBITh co3daHa OOpa3oBaTebHAsE OpraHW3alINs
BBICIIIETO 00pa3oBaHUs B (hopMe aBTOHOMHOTO YUPEeXIeHUsI, KOTOPOIl yCTaHABIMBAETCSI
Kareropusi «penepanbHblii yHUBepcUTeT» (CT. 24, 11. 3). OmHaKo Bce 3TO ellle He O3HavYaeT
reHepajabHOI HalpaBJIeHHOCTH 3aKOHA Ha HYXIbl COIIMaTbHO-3KOHOMUYECKOTO pa3BU-
TUS CTPaHBI B LIeJI0M. JIeiCTBUTENBHO, TOMUMO 3KCIIEPUMEHTAIbHOI M UHHOBALIMOHHOM
JIeaTeJIbHOCTU B cdepe 00pa3oBaHUs, KOTOpas 0OecIieurBaeT IJIaBHBIM 00pa3oM @gopmy
00y4YeHUsI, Ha HYXIbl COLIUATBbHO-3KOHOMUYECKOTO PAa3BUTHSI IOKHO OBITh HAPaBJIEHO
TJIAaBHBIM 00pa30M codepoiicamenbroe HanoaHeHue 00pa3oBaHsI, YTO HEM3MEPHMO BaxKHee.
®DenepanbHble YHUBEPCUTETHI, KaK U HAITMOHATbHBIE NCCIIEN0BATEIbCKIE YHUBEPCUTETHI,
XOTSI ¥l ITPAIOT TOCTATOYHO BaXKHYIO POJIb, HO BCE K€ COCTABIISIIOT JIMIITH HE3HAYNTEILHOE
MEHBIINHCTBO CPEIH OTCYECTBEHHBIX BY30B (ITYCTh JaXKe U IMPECTIKHOE MEHBIIMHCTBO).

Ortcrona BUAHO, YTO 3aKOH 00 00pa30BaHUU, NTPU €T0 U3YUYEHUU, TPOU3BOAUT ABOW-
CTBeHHOE BItevariieHne. KoHeuHo, HeJIb3sT yTBep:KIaTh, YTO 3aKOH COCTABIISUIM U TIPUHU -
MaJIM MCKJTIOUUTESIbHO TOOOPHUKY COBPEMEHHOTO Jinbepaniu3ma. Tem He MeHee (haKTh-
yecku 3aKOH B 00JIbIION Mepe OPUEHTUPOBAH Ha JUOepalibHbIM MOAXO0] K 00pa30BaHUIO,
YTO, KaK yXe ObUIO CKa3aHO, BUAHO MPSIMO U3 €TO TIEPBOii, OCHOBOTIOJIATAOIIEH CTaThU.
C npyroii CTOPOHBI, MOCKOJbKY UTHOPUPOBATh OOIIECTBEHHbIE U TOCYIAPCTBEHHBIE NH-
TepeChl B TAKOTO poja 3aKOHE HEBO3MOXHO, B HETO BKJIFOUEH DS MOJIOKEHU, TTO3BOJIS-
IOIIUI CIMTATh, YTO U ITOT aCIIeKT He 00IeJIeH 31ech BHMMaHueM. OMHAKO 3TH YIIOMUHA-
HUsI HIKOMM 00pa30M He COCTABJISTIOT BMECTE KaKOM-I1M0O0 1IeJIOCTHOM KOHIICITITNH.

Yrto AeiicTBUTENbHO MPEACTABIEHO B TAHHOM 3aKOHE (M BEChMa IIUPOKO MPUMEHSI-
€TCS Ha IPaKTUKe) — TaK 3TO BCEBO3MOXKHBIC MEpHI IO TOCYIApCTBEHHON perlaMeHTa-
M1 00pa30BaTeNIbHOM JIESITETbHOCTU. B 9TUX periaMeHTAIIMOHHBIX U KOHTPOJIUPYIOIINAX
Mepax MpocMaTpUBaeTCs CUCTEMHAasi MHBEPCUsI, KOTOpasl BOOOIIle CBOWCTBEHHA JIO00M
COIMALHOM TPYIINe, YTPAaTHUBIIEH BHEIIHIOO 11eJTh: BCIO CBOIO HEPTUIO TaKas TpyIIia
BCerlla HarpapJisieT Ha BHYTPEHHIOI CaMOOPraHU3alnio, Ha KOHTPOJIb Ipoliecca, ecliv
yIycKaeTcs U3 BUay pe3ysbTaT. B utore oopazoBareibHbIC YUPEXKIACHWS TPATST OTPOMHBIE
YCUJIYSI Ha TIOATOTOBKY K BCEBO3MOXHBIM IPOBEpPKaM, a CWJI U BO3MOXKHOCTEH Ha neii-
CTBUTEJIbHOE MOBBIIIEHUE KayecTBa 00pa3oBaHMS IIPU 3TOM, YBbI, OCTAETCs BCe MEHbIIIE.

3aknioyeHue

Pasymeercst, BBeneHMe TI0O0TO TOCYIApPCTBEHHOTO 3aKOHOMATEIBHOTO aKTa JOJDKHO
0a3MpoBaThCS HA AaHAIN3E HBIHE CYIIIECTBYIOIIEH HATMIHON COlIMaIbHOM cutyaru. H-
BEpCUM B IIEHHOCTHOM CTPYKTYpe, TIPUCYIIel COBPEMEHHOMY POCCUIICKOMY OOIIECTRY,
JNEVCTBUTENIBHO cyllecTBYIOT. OMHAKO B HbIHE AEHCTBYIOIEM 3aKOHE 00 0Opa3oBaHUU
HalIIK oTpaXkeHue (M TeM caMbIM, ObLIY JISTUTUMU3MPOBAHBI) T¢ MHBEPCUBHBIC TCHICH-
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1IMY B CUCTEME POCCUIICKOT0 00pa3oBaHUsl, KOTOPhIE HE TOJBbKO MOTYT CUMTAThCS PE3YJib-
TaTOM KpHu3Kca B 00pa30BaHUM, HO U TTOAINMUTHIBAIOT U TMOAAEPXKUBAIOT 3TO KPU3HUCHOE
coctosiHue. [1aBHOM kK€ MPUYMHONM KPM3UCHOTO TOJIOKEHUS B 00pa3oBaHUU CJEdyeT
MPU3HATh (PAKTUUECKOE OTCYTCTBUE BHSITHOI rOCYIapCTBEHHOI CTpaTeruu pa3BUTHUSI 00-
pa3oBaHUs, YBSI3aHHOM ¢ 00lLel cTpaTernueil pa3BUTHS CTPaHbI.

HMckyccTBo ynpaBiieHUsI B paMKax JiloOOl coluaibHOI CUCTEMBI (a CUCTEMA OTeve-
CTBEHHOT0 00pa30BaHUS TYT BOBCE HE MCKJIIOUEHNE) 3aKI0UaeTCsl HE B TOM, YTOOBI U3-
0aBUTBHCSI OT BCEX M BCSUYECKMX MHBEPCHUI, TMTOCKOJIbKY B CJIOXHBIX CUCTEMAaX UHBEPCUB-
Hbl€ OTHOIIEHMWS TaK WM MHA4ye MPUCYTCTBYIOT Bceraa. Peub MaeT o mpuopUTETHOCTH
OTHOILECHUI Opliepa B CUCTEME LICHHOCTEH, IIPUHATHIX B JAHHOM COLIMAJILHON CUCTEME.
B oGmiecTBe, eciy 3TO 0OIIECTBO COOMPAETCS COXPAHSITh XKU3HECIIOCOOHOCTD, MTOIKHBI
npeob1aaaTh MPOCOLUATIbHbBIE TEHACHIIMU 1 MOTUBbI, KOTOPbIE HE MCKJII0YAlOT 3TOMCTU-
YeCKYI0 MOTUBAIIMIO, HO OMpeeIeHHBIM 00pa3oM MOTYMHSIOT ee cebe U 1aKe CTaBsIT cebe
Ha cJIyx0y. B IpoTUBHOM cilydae, KaK yKe yKa3bIBaJoCh BbIIIE, Mepe COLIMYMOM BCTaeT
MaJIONpUsITHas MepCreKTMBa aTOMU3alluu 1 pacnaja.
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Abstract: The article analyzes the provisions of the current Law on education. Examines conceptual
errors, without the fix, which this law is ineffective. The main problem, which is inherent in the con-
cept of the education act is its focus on private, not public interests. This situation arose as a result
of priority of liberal values. This situation is partly explained by the fact that in the USSR the public
interest was given very much attention, more than private interests. The pendulum of public senti-
ment swung then to the other side. But the interests of industry, defense, health, education and other
sectors in any case must be observed. The Russian education system is particularly needed in order to
provide these industries well-trained professionals. The State has been and remains the main customer
personnel, since it necessary needed to implement large scale national projects. However, in the first
article of the Law on education does not say a word about it. There is mentioned only the individual’s
right to education. In the text of the Law also does not describe an integrated system for training per-
sonnel for the interests of the national economy. This indicates the presence of the inversion of values
that characterizes the authors of this law. Inversion here means a form of relationship in a hierarchical
system, where the lower element begins to dominate in the hierarchy, formally remaining on its low
hierarchical position. The development of inversions in the system means the presence in it of the
crisis phenomena. Thus, the Law is only a mirror of the crisis in national education.

Keywords: Law on education, the crisis in education, values, hierarchy, inversion.
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Pernonanbnbiii nangmadgT npukiaaHoi Hayku B Poccun
(1a npumepe PIIII «MccnenoBanus u pa3padoOTKu
MO MPUOPUTETHLIM HANPABJIEHUSAM PA3BUTHSA HAYIHO-
TeXHOJornyeckoro komimiekca Poccuu Ha 2014—2020 roapi»):

Hccnenyetcs reorpaduyeckoe pacrnpeneieHre NpoeKToB, NOAIEPXKaHHbIX B paMKax denepajibHOMi
LeseBoit nporpaMmsl «MccienoBaHus U pa3pabOTKU MO MPUOPUTETHBIM HAMPABIEHUSIM Pa3BUTUS
Hay4yHO-TexHosiornueckoro komiuiekca Poccun Ha 2014—2020 roabl». 3agavya craTbd — U3Y4YUTh
CTeNEeHb PErMOHaIbHOU nuddepeHIMalim MHHOBAaMOHHOTO MoTeHIManta Poccun Ha nipumepe
MPOrpaMMbl; MPOAHAIU3UPOBATh BIMSIHUE Ha 3Ty nuddepeHuuanuo reorpadudeckoin 6am3o-
CTU LIEHTPOB T'€Hepalluy 3HAHUI U MOTEeHUUAbHBIX OPraHU3alluii — MOTpeOuTeNeil pe3yibTaToB
MPUKJIAIHBIX UCCJIECAOBAHUIA; BBISIBUThH ClelMaiu3aluio perMoHOB Poccuu mo oTpacisiM HaykKu
B paMKax MPOrpaMMbl; OCMBICIIUTh XapakTep B3aMMOOTHOILIEHUI MojlyyaTeseil cyocuanii u uHay-
CTPUAIbHBIX MAPTHEPOB B PETMOHAIIBHOM pa3pese. Jlisi JOCTUKEHUS 3TOM 1ieJId aBTOPbI TPOBO-
IIIT CTAaTUCTUYECKUI aHAIU3 TaHHBIX MOHUTOPUHIA MPOrPaMMbl, a TAaKXe JAHHBIX, MOJyYEHHBIX
B pe3yJsibrare npoBeaeHHOro B 2016—2017 rr. aHKeTUPOBaHWsSI OPraHU3allMiA, BBIMOJHSIIOIINX UC-
CJIeIOBaHUsl Y UHIYCTPUAIbHBIX MAPTHEPOB. AHAIM3UPYIOTCS pacipeleeHrue MPOoeKTOB MO OTpac-
JISIM HayKU, OCHOBHbIE XapaKTEPUCTUKU MoJydaresieil cyocuanii U MHIyCTPUATIbHBIX TAPTHEPOB, UX
reorpauyeckoe pacroyioXeHue U B3aUMOOTHOLIEHUS IPYT C APYroM. ABTOPBI IPUXOAST K BBIBOLY
0 3HAUUTEbHOI reorpaduyeckoit aAuddepeHIIaunu HayyHoro noreHiumanta B Poccuu, uyto B onpe-
NIEJIEHHOM CTeNeHU OOBSCHSETCS HAIMYKUEM B MIPOMBILIJIEHHO Pa3BUTBIX PErMOHAX CIpoca Ha pe-
3yJIbTAThl MPUKJIAHBIX UCCIEIOBAHUN; a TaKXe O HEAOCTAaTOYHOU 3(PHEKTUBHOCTU MPOrpaMMBbl
B IOCTMKEHUU OJTHOM U3 TJIaBHBIX CBOMX 331ay — MPUBJIEYEHUU K (PUHAHCUPOBAHUIO TPUKIIATHbBIX
ucciiefioBaHuii B Poccun koMMepueckoro cektopa. B cTatbe mokazaHo, YTO OCOOEHHO IIadyeBHAs
CUTYallUsl B 3TOM OTHOLIEHUU CJIOXWIACh B TAKUX MPUOPUTETHBIX HAMPABJIEHUSIX HayKH, Kak «Ha-
yku o xu3Hu (HXK)» u «PaninonansHoe npupononons3oBanue (PI1)». Hanuuuem cneuuanuzamnuu
Ha 3TUX HAYYHBIX HAMPABJIEHUSIX OOBSICHSIETCS MEHBIINI YPOBEHb B3aUMOAEUCTBUSL MEXIY UHAY-
CTPUAIbHBIMU MAPTHEPAMU U HAYYHBIMU OPTaHU3ALMSIMU B psifie pETMOHOB. Pe3ysibraThl poBeeH-
HOTO aHaJIU3a IEMOHCTPUPYIOT HEOOXOIUMOCTD JAJIbHEMIIIETO COBEPLIEHCTBOBAHNUS TOCY1apCTBOM

! PaboTa BBITIOJIHEHA TIpU (PUHAHCOBOM Toaaep:kke Poccuiickoro ryMaHUTapHOTO HayYHOTO
donma (mpoekt Ne 15-33-01397).
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MHCTPYMEHTOB, MOOIIPSIIONINX B3aMMOIEICTBIE HayKU 1 OU3Heca, YUUThIBasl OTPACIEBYIO M PETy-
OHAJIbHYIO CITeln(UKY.

Karouesvle caoea: dhenepaibHas 1ieeBasi IporpaMMa, TIPUKIIAIHBIE UCCIeTOBAHUS, WHIYCTPUATb-
HBIIA TapTHEP, henepaabHbIil OKPYT, KOMMEPIIMAIU3AIs Pe3yIbTaTOB UCCACIOBAHUSI.

BBepeHue

B nocnenHue ronsl pykoBoacTBoM Poccum ObLI co3daH Lieablid psii MHCTPYMEHTOB,
HATPaBJIIEHHBIX Ha TOAAEPKKY WHHOBAIIMOHHOTO Pa3BUTHUSI cTpaHbl. OMHUM U3 Bax-
HEeHIINX TAaKUX UHCTPYMEHTOB cTasia (beaepayibHas lieseBas nporpamMmma «McciaenoBanust
U pa3pabOTKU MO MPUOPUTETHBIM HAIMPABICHUSIM Pa3BUTUSI HAYYHO-TEXHOJOTUYECKOTO
koMIuiekca Poccun Ha 2014—2020 rogsl» (nanee @LIT MuP). 3anaua naHHOi nporpam-
Mbl — (bMHAHCOBas MOIAEPXKKa roCcylapCTBOM IMPUKIIATHBIX UCCIEIOBaHUI, OCYIIECT-
BJISIEMBIX POCCUICKMMU HAYYHBIMU KOJIJIEKTUBAMU, 10 MPUOPUTETHBIM HATPABICHUSIM
Pa3BUTHSI HAYKU U TEXHUKU, a TAK3KE TTOOIIPEHME KOOTIepaliny Ou3Heca 1 HayKu. BaxxHoi
ocobeHHocThio DLIT MuP, ommyarolieii ee OT MPpealecTBYIONINX eil TPorpaMmM, CTajio
MPUCYTCTBUE B YCIOBUSIX OOJIBIIMHCTBA KOHKYPCOB TPEOOBAHUSI K UCTIOJIHUTENSIM TPO-
€KTOB O HAJIMYWM Y HUX UHAyCTpUaibHOTO MapTHepa (nainee MIT) — opranuzanuu, mpu-
HsIBIIE Ha cebs1 00513aTeIbCTBA MO COUHAHCUPOBAHUIO UCCIIEI0BAHUS U JaIbHEHIIEMY
BHEIIPEHUIO PE3yJbTaTOB MHTEJUIEKTYaJIbHOM AesiTeNbHOCTU. [1o 3amymKe aBTOpOB IMpo-
rpammbl cornacue MIT duHaHcHpoBaTh MPOEKT JODKHO OTPaKaTh 3aMHTEPECOBAHHOCTD
KOHKPETHBIX TMOTPeOUTeell B pe3yabTaTaX KOHKPETHbIX MPUKIAAHBIX WCCIeIOBaHUMN
U SIBJISIThCS TapaHTUE UX BOCTPEOOBAHHOCTHU B PEATbHOM CEKTOPE 9KOHOMUKH.

Ha nam B3 mpoGiema npuBiedeHUsI OU3Heca B HayKy, a TOYHee cKazaTh Ipo-
OsieMa KpaliHe HU3KOU 3aMHTEPECOBAHHOCTU POCCUMCKUX MPEANpPUSATUN B MCClea0Ba-
HUSX U pa3padoTKaX POCCUMCKUX YUYEHBIX, SBISICTCS OMHOM M3 BaXKHEUIINUX IpoOiIeM
pOCCUICKOI MHHOBALIMOHHOU cucTeMbl. Tak, mo gaHHbIM 3a 2015 1. B Poccuu TOJAbKO
26,5 % BHYTPEHHUMX 3aTpaT Ha MCCIEIOBaHMS M pa3paboTKu ObUIM TTPOoGHUHAHCUPOBAHbI
U3 CPEAICTB KOMMEPUYECKUX MpeAnpusituii, s cpaBHeHus B CILIA ata nois paBHsuiach
64,1%, B Slnounu — 78 % [OECD, 2017]. AHanu3 JaHHBIX TTO OCYILIECTBIEHUIO TTPOSKTOB
o ®IIT MuP no3BonuT NpuiiT K TOHWUMaHUIO aKTyaJbHOW CUTYalluM BO BHEIPEHUU
pe3yabTaTOB MPUKIIAAHBIX UCCIEIOBAHUM Y TIOMOXET OCMBICIUTD XapaKTep B3aUMOOTHO-
meHunit busHeca u Hayku B Poccuu. [pu aToM 1718t Jrydiiiero moHMMaHMS TTPOOIeMbl HaM
cleayeT NMpoaHAIM3UPOBaTh CUTYallUI0 HE TOJIBKO B CPEIHEM IO CTpaHe, HO U B PEruo-
HaJbHOM pa3pe3e. DTO BaXXHO MOTOMY, YTO B Poccum 0coGEHHO OCTPO CTOMT MpobJie-
Ma HEpaBHOMEPHOTO reorpauiyeckoro pacrpenejieHrss HAQydHOTO TIOTEHIMala CTPaHbI.
Pervionsl, siBisIOIMECs] HAyYHbIMU JIMAEPAMU, TEPETATUBAIOT Ha ce0sl 3HAYMTEIbHYIO
YacTh pecypcoB (KakK JeHEXHBIX, TaK M KaupoBeiX). Tak, mo coctosHuio Ha 2013 r. gons
LenTpansHoro deneparbHoro okpyra (naiee [IPO) B oOIIeHAIIMOHAIBHBIX BHYTPEHHUX
3aTpaTax Ha MccienoBaHMs U pa3pabotku Poccuu cocrapisier 66 %.

B pamkax naHHOI cTaTby MBI TTOTIBITAEMCSI TTIOHSITh, HACKOJIbKO peroHalibHas Aud-
(epennmanus xapakrepna mis npoektoB PUIT MuP; ocMbicanTh, HACKOJIBKO BaxKHa
IUIS1 HayKu reorpacduyeckasi 0J1M30CTh HEHTPOB IeHepallii 3HAaHUI U MOTeHIUaIbHBIMU
OpraHU3aLUUSIMU — TOTPEOUTENSIMU PE3YTBTATOB MPUKIATHBIX UCCIEIOBAHUI; OLICHUTD,
cymectByeT v B pamkax LI MuP cnienmanu3zanmst peruonos Poccuu 1o otpacisim Ha-
YKU; U3yYUTh XapaKTep B3aMMOOTHOILIEHUI nTonydareneii cyocunuit u I B peruoHaib-
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HOM pa3pese. OTBEThI Ha 3TU BOIIPOCHI MOTYT ObITh UCIIOb30BaHbI I JaTbHEHIIEro co-
BEpIIEHCTBOBAHMS TOCYIapCTBEHHOM MOJUTUKY Poccun B HaydHO-TEXHMUECKOi cepe.

M cTouanKoBoli 623011 MCCIeTOBaHUS CTAIN JaHHBIE, IIOJYICHHBIE B pe3yJIbTaTe IIPO-
BeaeHHoro B 2016—2017 rr. aHkeTMpoBaHus nosrydareseit cyocunnii u T2 (meponpusi-
™ 1.2, 1.3, 1.4), a Takke nuH@opMalys, BbIIOXKEHHAsI B OTKPBITOM JIOCTYIIEe Ha caiiTe MO-
autopunra @LIT MuP [MouutopuHr nporpammsl, 2017]. DTu naHHBIE IPOJIMBAIOT CBET
Ha XapakTep B3aUMOIEUCTBUS UCIIOJHUTENEH poeKToB M UIT 1 mo3BoSIOT IMpoBecTn
aHanu3 3¢ GbEKTUBHOCTY MPOrpaMMBbl HE TOJIBKO Ha denepaaibHOM YPOBHE, HO U B PErMo-
HaJIbHOM pa3pe3e. HecMoTps Ha TO, YTO ypOBEHb MHHOBAILIMOHHOTO Pa3BUTUS CYOBEKTOB
P® B paMkax omHOTO (hemepaaTbHOTO OKPYTra MOXET CYIIIECTBEHHO OTIMYAThCS, B CTAaThe
MPOBEJeH aHaJIU3 MMEHHO Ha YPOBHE delepaTbHbIX OKPYTOB, YTO ITO3BOJIMIIO cleaTh 00-
Jiee 0000IIeHHEIE BRIBOIBI O MHHOBAIIMOHHOM Pa3BUTUH MaKpopernoHoB Poccun.

B oteuecTBeHHOI HAyJYHOI JIMTepaType MPOOIeMBI, CBSI3aHHBIE ¢ MHHOBAIIMOHHBIM
(M Hay9HBIM) TIOTEHIIMAIOM pernoHOB Poccuu, paccMaTpuBaauch MO CaMBIMHU pa3-
JIMYHBIMU yriamu. Kak mpaBuiio uccienoBaTesieil HHTepecoBaJli BOIIPOCHI, CBSI3aHHbBIE
¢ (puHaHCUpoBaHVEM HayKU B pernoHax |liucun u op., 2014], BHEOIOMIKETHBIM CITPOCOM
Ha pe3yJbTaThl UCCeAOBaHNI 1 pa3padboTok [[yces, FOpesuu, 2017], cBs3bio BPII u Ha-
YYHBIM IIOTEHLIMAJIOM perruoHa [ bypeitosa, bopoduna, 2009; Axoeaes, 2016; Boporuna, 30-
saomopéesa, 2016], cocTosiHUEM Hay4YHOI MHMPAcTpyKTyphl B peruoHax [ Tepebosa, 2015;
HOpesuu, 2017] umu BIUSTHUEM COIIMOKYIBTYPHBIX YCIOBUHM (KOJMYECTBO OMOIMOTEK, My-
3¢eB, TeaTPOB U IIp.) Ha Hay4YHbI noTeHUMan peruoHa [Conosvesa, 2010]. Jlormueckum
MPOAOKEHUEM TTONOOHBIX MCCIESA0BAHUI SIBISIETCS COCTaBIEHUE PEUTUHIOB PErMOHOB
Poccuu 1o ypoBHIO MHHOBAIIMOHHOM akTUBHOCTH [[yces, 2009; PeiiTHHT MHHOBALIMOH-
Horo pa3BuTusi cyobekToB Poccuiickoit @enepanumu, 2016; Accoyuauus unHosayuorHbix
peeuonos Poccuu, 2017]. Kak npaBuio, 3T pabOThl ONUPAIOTCSI HA CTAaTUCTUYECKYIO UH-
dopmanmio B chepe HaydyHOU NESITETBHOCTHU (TaKyl0 KaK YMCIEHHOCTh UCCeN0BaTeleH;
BHyTpeHHUE 3aTpaThl HAa HUOKP B pernoHe; mocTyIieHHE ITaTeHTHBIX 3asBOK U BbIIa-
Yya OXpaHHBIX JOKYMEHTOB U TIp.) M OTJIMYAIOTCS OPYT OT Apyra HabOpoM IoKazaTtelneit
WA CTIOCOOOM MX arperupoBaHus [AHATUTUYECKUI 0030p METOMOB, UCIIOIb3YEMBbIX LTSI
OLIEHKHU U PaHXXUPOBAHMS PETMOHOB I10 YPOBHIO cM.: bopmuuk u dp., 2013].

B miestom Bce mccienoBaTesin OTMEYaId, YTO NMHAMMKKA MoKa3aTeleil, OTpaxkalommx
Hay4YHOE pa3BUTHE PETMOHOB, XapaKTepU3yeTCsl 3HAaUUTEIbHOI reorpachryeckoil HepaB-
HOMEPHOCTBIO ¥ (hOPMUPOBAHUEM SIBHBIX PETHOHOB — HAYYHBIX JIMAEPOB (B IIEPBYIO OYe-
penb 3T0 MockBa, CaakT-Iletepoypr, Tarapcran) [cMm., Hanpumep: Moavanosa, Moaua-
Hoe, 2015]. laxe B pamMKax (henepabHBIX OKPYTOB paclpeaeacHe HaydHOTo ITOTeHIIaa
Mexnay cyobektamu P®D kpaitHe HepaBHOMepHO [ Menvuyuxosa, 2014; Caenax, 2015]. Ipn
5TOM TeorpadudecKrie UCIIPOIIOPIINY B 00beMe 3aTpaT Ha HayKy XapaKTePHBI HE TOJIBKO
st Poccun, tak, B CIIA na KamudopHuto npuxoautces 22 % oT o0leHALMOHATbHBIX
BHYTPEHHUX 3aTpaT Ha McCCienoBaHus U pa3padoTku. OnmHako B Poccum maHHas mpo-
OyieMa HOCUT OCOOEHHO SIPKO BBIPAXKEHHBIN XapaKTep, YTO, MO OLEHKAaM psiia UCCIeao-
BaTesieli, OKa3bIBaeT HETaTUBHOE BIMSHUE HAa POCCUIMCKYIO HAyKy B IeJIoM [ Mesenuyesa,
Haiimywuna, 2015]. bosee Toro, 1o psity Ipu3HaKOB MOXXHO TOBOPUTH O COXPaHSIOIIEHCS

2 AHKeTHpOBaHMe OBLIO MPOBENEHO B paMKaX HayYHO-MCCIIENOBaTEeIbCKOM PabOThl «AHAIN3
(axkTopoB, BAMSIOIIMX Ha pe3yabTaTuBHOCTh peanusaimu PIIT “HMccnemoBanus u pa3paboT-
KU TI0 TIPMOPUTETHBIM HaIpaBJICHUSIM Pa3BUTHUSI HayYHO-TEXHOJIOTMYECKOro KoMIiekeca Poccun
Ha 2014—2020 romer”» (koHTpakT Ne 2016—09 ot 05.12.2016).



58 COLMONOTMA HAYKM U TEXHONOTWIA. 2018. Tom 9. Ne 1

TEHIESHIIUU HapacTaHUs AuddepeHImaum pocCUCKUX perMOHOB M0 YPOBHIO Pa3BUTHUS
9KOHOMWKM 3HaHWi | Baticman, Ilodwusanosa, 2015].

Ecnu obpatuthes K padoram, ananusupyomuM OLIT UuP kak onuH 13 BaxXKHEHIIMX
WHCTPYMEHTOB TOMISPXKKHN MPUKIIATHBIX UCCICIOBAHNI, TO Mbl YBUIUM, 9TO HUCCIIEIO-
BaTeJIX yxXe o0pallajnuch K BOIIpocaM, CBSI3aHHBIM ¢ aHaim3oM poir MII B mporpamme
[Muxaiiney u dp., 2014; Kysuneyos w np., 2017] 1 uX B3aMMOOTHOIICHIUEM C OpTaHU3aIl-
SIMU, TTPOBOISIIMMU UccienoBaHus [3unos, Komapos, 2015]. OgHako 3TO uccienoBaHue
ObLTIO OCHOBAaHO Ha aHaIM3e TeKCToB IToctaHoBieHrs 0 OIIIT MuP u norosopos ¢ noiy-
yateasmu cyocunuii u UT1, a He Ha pe3ynbTaTax MmporpaMmbl. Takoke HEKOTOPBIX UCCie-
JoBaTesieil MHTePEeCOBall BOIIPOC 3aBUCUMOCTHU YCIICIIHOCTHY 3asiBOK Ha KOHKypcax PIITT
OT COCTaBa MCITOJTHUTENIEH TIpoeKToB [Ckypamos u dp., 2015]. I1pu aToM aHanMmM3 reorpa-
(raeckoro pacmpenesieHNs MPOEKTOB, momaep:kaHHbIX B pamKax PIII, u nx UII, Ha-
CKOJIbKO HaM M3BECTHO, 10 CHX ITOp HUKEM He ITPOU3BOIUIICS.

Takum 00pa3oM, Ha JTaHHBI MOMEHT, CTATUCTUYECKHIT aHAJIN3 PETMOHAIBHOTO pac-
MpeaesIeHrs 3aTpat Ha UCCIeTOBaHUS U pa3pabOTKH MPEACTABIISICT IMUPOKUIA CIIEKTP pa3-
JIMYHBIX aCTIEKTOB 3TOT0 Borpoca. OgHaKo, TPy OTAEIbHOM OIICHKE pacrpeae/IeHus 3aTpar,
JIOJIM YACTHOT'O CEKTopa B GMHAHCUPOBAHUM 1 KOJMYECTBA OpraHU3aluii, OCYIIECTBISI0-
IIMX UCCIIeNOBaHUS U pa3pabOTKHU, YITyCKaeTcs U3 BrIa TaKOM BaXKHbIII MOMEHT Kak B3a-
UMOCBSI3b 3TUX (pakTopoB. [Ipu 3TOM reorpadudeckoe pacnpeeieHue BHEOIOMKETHBIX
WCTOYHMKOB (DMTHAHCUPOBAHMST MOXET OKa3bIBaTh 3HAUNTEILHOE BIMSTHIEC HA MHBECTULIH -
OHHYIO TIPUBJICKATEIbHOCTh PETMOHOB. AHAJIN3 W UHTEePIIPETALMS JAHHBIX, TTOJyYeHHBIX
B pe3yibTaTe aHKeTupoBaHus MIT w uconmHUTENEe MPOEKTOB B paMKaX MEPOIPUSTHI
DIIIT MuP, moMoxeT Jydille TTOHITh XapaKTep B3anMMOICUCTBUS HayKHN 1 OM3Heca B pe-
ruoHax Poccry, 1acT BO3MOXHOCTh BEIPaOOTaTh TIPEMIOXKEHMS TI0 COBEPIICHCTBOBAHMIO
rocyIapCTBEHHOU MOJUTUKU B 00J1aCTU MOMACPXKKY MPUKIATHBIX UCCAEIOBAHUIM.

PeruoHanbHoe pacnpepaeneHue npoekToB, noaaepxaHHbix ®LMN UnP
1 ux pUHaHCMpoBaHue

B arKeTrpoBaHUM noydaTesneii cyocuanii mo mpoektaM O LIT MuP nmpuHsamm yuactie
opranuzaiuu u3 42 cyorektoB PD. B o01eit cioXXHOCTH OBUTN TIOJTyY€HBI OTBETHI OT MC-
nojHuTeNei mo 568 nmpoexkram®. Bojibiie moaoBuHEI (293) BCeX UCIIOIHUTENEN ITPOEKTOB
6aszupoBanuch B MockBe 1 MOCKOBCKOI 00J1aCTH, eliie 37 UCHOJHUTENeH ObUTU U3 cocel-
HuX obnacteit. Takum obpaszom, 6osee yeM B 58 % mpoekroB PLITT MuP ucroaHureassMm
Obn opranmzauny u3 LIPO. 3HaunTeIbHOE KOJIMYECTBO MOoJTydaTesieid CyOCUINI TakxkKe
6asupoBanoch B CeBepo-3ananHoM, [IpuBomkckom n Cubupckom deaepaabHbIX OKpyrax
(manee C3®P0, [1PO u CDO coorBercTBeHHO). B KOXHOM, Ypanbckom, JaabHeBOCTOU-
HoM 1 CeBepo-Kapkasckom enepanpHbix okpyrax (manee OO, YOO, PO u CKDO
COOTBETCTBEHHO) YMCJIO UCIIOJTHUTEICH ITPOEKTOB OBUIO HIUTOXHO MaJIbIM (CM. puc. 1).

Ecnm paccmaTpuBaTh perMOHAIbHYIO CTPYKTYPY PacXoJ0B Ha MCCIENOBAaHMS U pa3-
pa6otku PLIIT MuP 3a 2014—2016 rr. yBuauM cxoxyto KaptuHy: Ha IO npuxoautcs
65,5% o6bema puHancupoBanust, Ha C3DO — 11,6 %; na CDO — 9,4 %; Ha [1PO —

3YacTh aHKET ObIIN 3aITOTHEHBI He ITOJIHOCTbBIO, ITIO3TOMY o0111ee KOJIMYECTBO OTBETOB IO KaxX-
JIOMY M3 BOIIPOCOB MOIJIO BAPbUPOBATLCA.
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Puc. 1. PactipeneneHre NCTIOTHUTENEN MIPOEKTOB 1O (heepaTbHBIM OKpyTraM
Hcemounuk: coctaBieHO Ha OCHOBE TAHHBIX aHKeTUPOBaHMs ucnonHuTesnelt mpoektoB LT UuP.

6,4 %; moist ocTaJabHBIX OKpYroB — MeHee 3 % | MonuTopuHr nporpammsl, 2017]. MaTe-
PECHBIM MPEACTABIISIETCS CPAaBHEHUE OTUX ITOKa3aTelell ¢ JAHHBIMU O BCEX BHYTPEHHHUX
pacxojax Ha MCCIeIOBaHUS U pa3paboTKu B permoHax Poccun 3a 2014—2016 rr. [ @ede-
panvHas cayxcba eocydapcmeennoi cmamucmuxu, 2017]. 3nech muaepcrBo LHDO siBisieTcst
YyTh MEHee BhIpakeHHBIM (52,5 % Bcex 3aTpar), BTOPBIM perMOHOM oKa3biBaeTcs [1PO
(15,2%), ane C3®DO (14 % 3arpar), nanee unxyt CPO (6,9 %) u YOO (6,2 %). DT0 MOXET
TOBOPUTH O MeHee aKTMBHOM yuactuu uccienonatesneit uz [1PO u C3PO 1no cpaBHEHUIO
¢ IpyruMu peruoHamu B Konkypcax @I MuP (cum. Tada. 1).

Tabauya 1
CpaBHEHME PerMOHAIbHOM CTPYKTYPHI PACX0I0B Ha HAYKY
B 1IeJIoM 1 oTaeabHo 1o OIITT uP

_ | BHyTpeHHue 3aTpaThl HA Hay4Hble Hccae- | O0beM (pMHAHCUPOBAHUSA NPOrPAMMBDI
Denepanbublii | 1 opapug u paspadotkn 2014—2016 . ®III IuP
OKpyT
B MJHH pY0. B% B MJIH pY0. B%

PO 1420961,8 52,51 49854,3 65,55
C300 378768,6 14,00 8823,5 11,60
j{e]0]0) 82469,4 3,05 1313,1 1,73
CK®O 12886,5 0,48 370,6 0,49
I1®O0 412336,7 15,24 5102,3 6,71
YOO 167887,9 6,20 2176,6 2,86
C®O 186673,9 6,90 7904,6 10,39
AP0 44026,5 1,63 506,7 0,67
Bcero 2706011,3 100 76051,7 100

Hcmounuk: cocTaBieHO Ha OCHOBE TaHHBIX Pocctat 1 Mmonutopunra ®LIIT UuP.
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AHaJIM3UPYS UCTOUHUKU (PMHAHCUPOBAHMSI TPOrpaMMbl, Mbl MOXEM CKa3aTb, YTO
B OOJIBILIMHCTBE PETMOHOB J0JIs1 BHEOIOMIKETHBIX CPEACTB cocTaBsiia mopsinka 30—35%.
Heckonbko HuKe oHa auiib B Tpex pernoHax — PO (26,3 %), PO (25,9 %) u CKOO
(22,3%) (cM. Ta6:1. 2). IIpu 3TOM CTOUT OTMETUTD, UTO IO TaHHBIM 3a 2014—2016 rT. cpen-
crtBa MII cocraBmsumm auib 58 % oT o61iero oobeMa IMPUBICUYEHHBIX BHEOMIOMIKETHBIX
cpenctB (Wi Bcero okojio 17 % ot Bcex cpelncTB, BAOXEHHBIX B mpoekTol LT UuP),
OCTaJIbHOE — 3TO COOCTBEHHbBIE CpeICTBa IMojyJyaTeseil cyoCuauyd Wid CpeAcTBa MHO-
CTpaHHBIX TAPTHEPOB.

Tabauya 2
CooTHollIeH1e OI0KETHBIX M He OIOIKETHBIX cpencTB B pacxonax Ha @LIIT UuP
o deaepaabHBIM OKpyTraM

®enepanbhbiii| Cpenctsa (peaepanabHoro | BHeOomKkeTHbIE B 0%;11?;3&%;2&%%221&
OKpyT OromKkeTa cpeacTBa %
oo 36728,5 13125,8 26,33
C300 5817,8 3005,8 34,07
CPO 5146,9 2757,7 34,89
oo 3532,4 1569,9 30,77
YOO 1466,6 710,0 32,62
I0DO0 897,3 415,8 31,67
ADO 375,2 131,5 25,94
CK®O 287,8 82,8 22,34
Bcero 54252,5 21799,2 28,66

Hcmounuk: cocTaBleHO Ha OCHOBE TaHHbBIX MOHUTOpHHTa PLIIT UnP.

IIpu anamuse pacnpeneneHus npoekToB @I UuP mo nmpuopuTeTHBIM HampaBs-
JIEHUSIM HayKu HaOJIIomaeM Cleaylollylo KapTuHy: B 1ieioM 1o Poccuu Hambombiee
YHCJIO MPOEKTOB OTHOCSTCS K HAampaBiAeHUSIM «DHeproad@eKTuBHOCTD, dHeprocoepe-
XeHue, gaepHas sHepretuka (839)» (119 mpoekroB), «MuaycTpust HanocucteM (MUH)»
(115 mpoekroB) 1 «MHbOpMaLIMOHHO-TeJIeKOMMYHHKalMoHHbIe cucteMbl (MTC)» (106
npoeKkToB), cienom unyt «Hayku o xuznu (HXK)» (84 npoekToB), «PanimoHaibHOE TpU-
pononoab3oBaHue (PIT)» (72 npoekToB) U «TpaHCIIOPTHBIE U KOCMUYECKUE CUCTEMBI
(TC)» (71 mpoexkr). Ilpu 3TOM 3H€CH HAOMIOAAETCS U PETMOHATbHAS CIIEIAATIU3ALINS:
B CDO mpeobiagaloT MpoeKThl MO MPUOPUTETHOMY HampabieHuo «Hayku o XuzHu
(HX)» (moutu 30 % npoextoB), B [IPO — «MHPOpMALMOHHO-TEIEKOMMYHUKALIMOH-
Hele cucteMbl (MTC)» (Toxe nmopsiaka 30 % npoektos), B LI®O — «MHaycTpus HaHO-
cuctem (MH)» (26,5 % nipoextoB), a B C3MO — camas BbICOKAs 01 IPOEKTOB IO Ha-
npasieHuIo «ParmoHanbHoe npuponomnonb3opanue (PIT)» (19,5 % npoekToB permoHa)
(cM. Tabm. 3).
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Tabauya 3
Pacnipenenenue npoekroB @LIT MuP mo HaydYHBIM MPUOPUTETHBIM HAyYHBIM
HaIIpaBJICHUSIM U (denepalbHbBIM OKpyraM

Tpuopurer clc) TC HX UTC PII UH
Peruon

CK®O 2 0 0 1 1 0
it 0 1 2 2 2 1
CdO 10 8 16 6 8 6
V®O 6 0 1 1 5 3
®o 10 10 7 16 8 3
1000 6 1 4 3 0 0
C300 13 16 9 17 17 15
L®O 70 35 45 60 31 87

Hcmounuk: cOCTaBIEHO Ha OCHOBE TAaHHBIX AHKCTUPOBAHUA WUCTIOJTHUTETICH IIPOCKTOB (D]_[H NuP.

XapaKTepucTUKa MHAYCTPUANIbHBIX NAPTHEPOB

Cpenu oprannszanuii- T, npuHABIIMX ydacTHe B aHKETUpOBaHUM 73 % ObUIM YacT-
HBIMM OpraHusanusiMi, 14 % — rocymapcTBeHHBIMU U 13 % — opraHuzanuu ¢ JoJjiei
roCyIapCTBEHHOM COOCTBEHHOCTH M NOJieil YacTHO# coOcTBeHHOCTU. [Ipu aToM Gosee
ITOJIOBUHBI OpraHu3allnii, y9aCTBOBABIIIMX B aHKETUPOBAHMUY, SIBJISIMCH IIPOMBIIILICHHBI-
MM TIPEOIPUITUSAMHU, Gojiee 36 % 13 HUX TakkKe ObLIM CyObeKTaMU MaJIOro MPeaIpUHMI-
MaTeJIbCTBa, OKOJIO TPETU — HAYYHBIMM OpraHM3alMsIMU. To eCTh HECMOTpPS Ha TO, YTO
TpeboBanue o Haamuuu MIT B ycnoBusx koHkypco ®LIIT mo 3ameicay [IpaBuTtenbcTBa
JIOJKHO CTUMYJIMPOBATh MPUTOK B HayKy CPEACTB U3 KOMMEPYECKOIO CEKTOpa, 4acTo
B POJIM TTAPTHEPOB BHICTYIIAIOT FOCYIaPCTBEHHbIE YUPEXKACHNSI, HAIPSIMYIO HE CBSI3aHHBIE
C IPOMBIIIUIEHHOCTBIO.

BoapmmncTBo U1 B TOIt May MHOM CTeNEeHM 3aHUMAIOTCS HaydHO-MCCIeI0BaTEIb-
CKOI1 WJIM ONBITHO-KOHCTPYKTOPCKOI AesiTeIbHOCThIO. Tak, Tonbko 15 % WII He npoBo-
I HAKAKUX UCCIeIOBaHUM U pa3paboToOK 3a MmocieaHue S5 JieT, 58 % u3 HUX BBIIOJI-
Hum ot 1 mo 10 HUOKP, 21 % — ot 10 no 100 HUOKP, 6 % — Beimonauau 6oiee 100
HHOKP. B 10 e Bpems auib 44 % u3 UI1 Bnanenan PUJI, mo koTopbIM Oblia mojiydeHa
MPUOBLIB IOCIE X KOMMEPIIUAIN3ALU, 3TO MOXET TOBOPUTh O CPAaBHUTEIbHOM MOJIO-
JIOCTY 3HAYUTENbHOI YaCTU OpraHu3aluii-uHAYCTPUAIbHBIX MApTHEPOB. B o011eit cnox-
HOCTH, 10 AaHHBIM aHKeTupoBaHusi, U1 o npoekram MLIT MuP 3a mocnennue 5 et
6bu10 coszmaHo 6137 enunui PUJI. B To ke BpeMs KOMMepLIMaIu3MpoBaHo Obuto 1273
equuu PUJ. W3 Tabauiel 4 BUIUM, 4TO M3 KPYIHBIX pernoHoB (YPO, OPO, CKDO
u PO u3 aHaIM3a UCKIIOYEHBI, U3-3a CJIUIIKOM MajloT0 KOJIMYECTBA MPOEKTOB, B pe-
3yJIbTATE YETro CTaTUCTUYECKUI aHATU3 MOXET AaTh UCKaXXEHHbIE PE3yJIbTaThl) HAMOOIb-
1Iast 1051 KoMmMmepunanu3upoBaHHbIX PUJI 110 OTHOLIIEHUIO K CO3MaHHBIM HaOII0gaeTCs
B C3®0, naumennliiee — B CPO.
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Tabauua 4
CpasHenune UIT yetblpex KpynHeHmx peaepaibHbIX OKPYTOB 110 KOJTUUECTBY
CO3JaHHBIX M KOMMepuuaau3upoBaHHbeix PUJI 3a mociaenHue 5 net

Pernon UIT | PUJI co3nano | PUJI koMmepnuaau3upoBaHo lg:;g:::ﬁe;;f I[K:?zl(v)l:;: :::‘l:p;::"%
CDO 1451 134 9,24
1BL0]0) 862 114 13,23
C3®0 714 403 56,44
j1{0]0] 2880 524 18,19
BCETo 6137 1273 20,74

Hcmounuk: coCTaBIeHO Ha OCHOBE TaHHBIX aHKETUPOBaHUs ucnoaHuTeaeit mpoektos MLIIT UuP.

MuTepecHo, 4TO 4Yallle BCEro KOMMEPLUATU3UPOBAIUCH ITporpaMmbl it DBM (29 %
OT Bcex KomMepiuanuuposaHHbix PUJT), nusobperenust (28 %), ceKpeThl MPOU3BOICTBA
(15%) wn monesubie momenu (13%); pexe BCero — CeNEeKIMOHHBIE TOCTVIKCHUST (MEHee
1%), 6a3pl maHHBIX (2%), NPOMBILUIEHHBIE 00pa3Lbl (4 %) U TOIOJIOTMU MHTETPAIbHBIX
cxeM (9 %). OmHaKo HY>XKHO IIOHUMATh, YTO 3TO CBSI3aHO C BLICOKOI moJieit mporpaMMm DBM,
M300peTeHU U CEKpEeTOB IPOM3BOACTBA cpenu Beex co3naHHbix PUJL. TToaTomy ecnu mpo-
aHAJIM3MPOBATh COOTHOIIEHUE KOJTMUecTBa co3naHHbIX PU/I K KoMMepHMain3upoBaHHBIM
110 BUAAaM MbI HaOJItoaeM 00OpaTHYIO KapTHHY: HaruboJiee BBICOKMI TTPOLIEHT KOMMepIIra-
JIN3ALMU Y CEJIEKIIMOHHBIX TOCTUKEHUIN U TOMOJOTUN UHTETPAJIbHBIX CXEM, CaMblil HU3-
KU1 — y 300peTeHmit, mporpaMm it DBM u ceKpeToB IIPOU3BOACTBA (CM. pHC. 2).

CeKpeTbl Npou3BopCcTBa (Hoy-xay) 05
Tononoruu HHTErpasnbHbIX CXeM
CeneKuuoHHbIe LOCTHKEHHA
MpombliweHHble 06pasubl 49
MonesHble mopenu 171
N306peTeHna 1335
basbl gaHHbIX \ 28 [ |
Mporpammbl gna 3BM | 3575 }

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
W co3pgaHo KoMMepuHuanansnpoBaHo
Puc. 2. CooTHOIIIEHNE CO3MaHHBIX M KOMMeplLanu3upoBaHHbix PU/I 3a mocieqHue S et

o BugaM (manusie mo UIT ®LIIT UuP), en.
Hcmounuk: cocTaBieHO Ha OCHOBE MaHHBIX aHKeTUPOBaHUs UCITOTHUTENeH mpoekToB DI UnP.
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Bo3sBpaiasce k reorpagpuueckomy pacrnpeaenaeHuto UII, ctout otMeTuTh, 4TO OHO
BO MHOI'OM ITOBTOpSIET reorpaduio ucronHurenaen npoekros: suaupyeT LIDO (304 op-
rannsanun), gajaee uayt [IDO (77 opranuzanuit), C3PO (70 opranmzarmii) u CPO (53
opranuzauuu). B 1ie1om HanboJbllIee KOMUYSCTBO MHAYCTPUAIBHBIX MAPTHEPOB U3 IPY-
rux perepaabHBIX OKPYTOB OBUIO Y MPOEKTOB, BBIMOJIHSIEMBIX opraHnsanusymu n3 C3MO0
(38 %), B T0 Bpems Kak B LIDPO takux mpoekToB Ob110 Beero 19 % (cM. tadi. 5).

Tabauya 5
Pacnipenenenue U1 n ncnonnureneit mpoektoB @I MuP mo denepanbHBIM OKpyraMm
ITonyyarean
cyocummu | CK®O | DO CPO YOO o0 I0®0 | C3PO0 o0
UIl
CK®O 4 — — — — — 1 3
PO — 6 — — — — — —
COO — — 38 — 2 1 3
Y®O — — — 11 1 — —
oo — — 3 3 36 1 9 25
1000 — — 1 — — 9 — 6
C3®0 — — — 1 — 1 53 15
L®O — 2 11 1 14 2 20 254

Hcmounuk: coCcTaBieHO Ha OCHOBE TaHHBIX aHKETUPOBaHUs UCITOHUTENeH mpoekToB D LITT UuP.

B 59,2 % cnydaeB perroH MCITOJTHUATENS TIPOeKTa U MHIYCTPUAIBEHOTO TTapTHEpPa COo-
Briagai, euie B 13 % npoekToB coBIafan deaepanbHblii orpyr. TakuMm obpa3oM, reorpa-
(buyeckas 6;1M30CTh MHIYCTPUABHBIX TAPTHEPOB U TTOJTydaTesiell CyOCUINM CTAHOBUTCS
xapakTtepHoit s 72,2 %. UHTepecHO, 4TO 3TO COOTHOIIIEHHE XapaKTePHO He TOJBKO JJIsT
npoektoB PIIIT MuP, oHO Takke COBIagaeT ¢ JaHHBIMU, ITOJTYYCHHBIMU TIPU aHAIM3e
reorpau4eckoro pacrnpeaeaeHus] TPOMBIIUICHHBIX TIPEANPUATAI U OpraHU3aIui, OT-
Bevaroiux 3a HUOKP no npoekTam, nogaep:kanHbiM B pamkax I1I1 218 [Iyces, FOpesuu,
2017, c. 129]. To ectb, MOXHO cHeNaTh BbIBOMA, YTO YHUBEPCAIbHON XapaKTEepUCTUKOMN
POCCUICKOI TIPUKIIaTHON HAyKM SIBJISIETCS TUIOTHAsI TEPPUTOPHAbHAsI MPUBSI3KA OpP-
raHu3aluid, OCYIIECTBIISIONINX MCCAENOBAaHUS M MOTPeOUTENeil HaydHBIX pe3yJbTaToOB.
Haxe coBpeMeHHble KOMMYHUKAIIMOHHBIE TEXHOJOTUN HE MEHSIOT KapTUHY B TIOJIb3Y
reorpauyecKkoit y1aJieHHOCTH pa3pabOTIYMKOB OT MECT MPUJIOXKEHUS Pe3YJIbTaTOB.

B3aumopeicTeme MHAYCTPUANbHbIX NAPTHEPOB
M UCNOJIHUTENEN NO NPOEKTaM

HecMoTpst Ha Hanmuuue ornpeaesieHHbIX MPOo0JeM, B 1IEJIOM COTPYAHUYECTBO MEXIY
WCMOJTHUTEISIMA TIPOCKTOB M WHIYCTPUAIbHBIMU IMapTHepamu B pamkax PLIIT UuP
B 2014—2016 rr. GBLIO0 OPraHU30BaHO Ha BLICOKOM ypoBHe. ITo maHHbIM 32 2014—2016 rr.,
5% mnonyyarteneit cyoCcUAN, yUaCTBOBABIIMX B OOC/IENOBAaHUM, yKa3all Ha OTCYTCTBUE
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MHIYCTpUAIbHOTO napTtHepa, B 90 % MpoekToB ObLI1 1 MHIYCTpUANbHBIN MAapTHED, €llle
B 5% npoekTax — 2 1 0ojiee MHIYCTPUAIbHBIX IapTHEPOB. B 27 ciiydyasix MHAYyCTpUasb-
HBIIT TapTHEpP CMEHWIICS B Xome IpoekTa. Cpenn MpWYMH M3MEHEHUS MapTHepa dJalie
BCEro yKa3blBaJIuCh (DMHAHCOBbIE 3aTPyIHEHUS, PEOPraHU3aIUsT UIU TTpeKpalleHue aes-
TeJbHOCTU. Takke B 5 cayJasix KOJIMYEeCTBO MHIYCTPUAIBHBIX MTAPTHEPOB YBEINIMBAIOCH
B XOJI¢ ITPOEKTA.

BonbIIMHCTBO OpraHM3alMii-WHIYCTPUAIBHBIX MapTHEPOB TECHO COTPYIHWYAIO
¢ ToJIydaTeassMy CyOCUIUI M HaXOOUJIOCh B PETYISIPHOM KOHTaKTe C HUMM B XOIe Ipo-
BeleHUs ucciaemoBaHuii (62% pecnoHmeHTOB), 21 % pecCHOHIEHTOB KOHTPOJIMPOBAIN
MPOBeEHNE UCCAEIOBAHUI MOIHOCTBIO, B 10 % cuTyaLmii rmonydaTean cyocuanu odpa-
IIAJMCh K MHAYCTPUAIbHOMY MapTHEPY 3a KOHCYJIbTALIMSIMU Ha KaXIOM 3Tare UCCIeno-
BaHUi, B 4 % — 3a pa30BbIMM KOHCYJIbTALIMAMHU, B 4 % cilydaeB OpraHM3alluy UCIIOJIHM-
TEJIA MIPOEKTOB MPOBOAMIN UCCICAOBAHUS CaMOCTOSITEIbHO. OCOOCHHO 3TO OTHOCHUTCS
K YaCTHBIM OPraHU3AIUsIM, KOTOPbIE TECHEE COTPYTHUYAIM C TTOIydaTeSIIMU CyOCUINiA,
3a4acTylO MOJHOCThIO KOHTpoupys nposeaeHue HUOKP (23 % pecnioHnIeHTOB IIPOTUB
4% pecnoHIEHTOB — MpeACTaBUTEEH rocydapCTBeHHBIX Ipennpustuii). IlpeacraBu-
TeJIX TOCCEKTOpa, KaK IPaBUJIO, OTPAaHWYMBAINCH PETYISIPHBIMUA KOHTAaKTaMU C IOJIY-
yaTeasiMu cyocunuii (76 % pecrioHIeHTOB). DTO MOXHO OOBSICHUTh OOJIBIIEIH 3aMHTEPE-
COBaHHOCTBIO YACTHOTO OM3HECA IO CPAaBHEHUIO C TOCYIapCTBEHHBIMH MPEIITPUSITASIMHA
B OBICTPOM 1 YCIICIITHOM 3aBEPIIIEHUM ITPOCKTOB 1 BBIXO/IE HA PHIHOK C HOBBIM ITPOTYKTOM.

IMpakTyeckass peanu3anysi pe3yJbTaTOB MCCIEIOBAaHUN, TTPOBEASHHBIX IOJTydaTe-
JIeM CyOCHIIA IO OOJIBIITMHCTBY U3 IMMPOEKTOB HAXOMWIACh HA CTAAUU OIBITHO-KOHCTPYK-
TOpcKuX pa3paboTok (47 % npoekroB). Ha ctanuu BHeIpeHUs MPOMBIIILIEHHOTO obpasia
Haxomuanuch 9 % MpPOEKTOB, METKOCEPUITHOTO U 3KCIIEPUMEHTATLHOTO TTPOU3BOICTBA —
7%, MOIEpHU3ALMNA WA CO30aHUs HOBOIO IPOM3BOACTBEHHOro 00opynoBaHus — 4 %,
cepTuUKaALMU MHHOBALUMOHHOM npoaykuuu — 1%. 20% pecroHIEeHTOB yKa3aju, 4TO
MpakTUYecKasl pealn3alinsl pe3yIbTaToB He Havajach. B obGiieit cioxHoct 6omee 90 %
MapTHEPOB CYMTAIOT, YTO MTOJTYYEHHBIE PE3YIBTAThI YK€ TOTOBBI K BBIXOAY Ha PHIHOK JINOO
TPEOYIOT HE3HAYMTENBHBIX JOPaOOTOK U OLIEHWJIU BEPOSITHOCTh MOBEICHMSI IPOIyKTa
JI0 TIOTpeOUTENS BhIlIe cpemHero. JIuib B 5% ciydaeB MHIYCTpUATbHBIE TAPTHEPHI Ia-
BaJIM HETaTUBHEIE TTPOTHO3BI O TEPCIIEKTUBAX KOMMepIUaIn3an n3ooperenuii. [1pu
3TOM B YAaCTHBIX OpraHU3aLUIX NePCIIeKTUBbI KOMMEPIIMAIU3alMi TOTOBBIX IPOAYKTOB
OLICHUBAIM 3HAYUTEIbHO ONTUMUCTUYHEE, YEM B TOCYIAPCTBEHHBIX. TaK, B YaCTHBIX
MPEANPUATUSIX BEICOKYIO BEPOSITHOCTD BBIXO/a Ha PHIHOK Ipeackasaiu 61 % pecrioHaeH-
ToB poTuB 30 % B rocynapcTBEHHBIX.

Cpeny IpUYMH MEIIAIINM YCIIEHTHON KOMMEPIMAIN3allii N300pETeHUI PECITOH-
IEHTHI Yallle BCEro OTMEYaIn BHEITHME (DAKTOPHI: CAHKIIMOHHBIC OTpaHWYCHUS, Hehr-
LIUT KPEIUTHBIX PECYPCOB, M3MEHEHUS B KpEAUTHO-ICHEXKHOM cepe M pe3Koe MaaeHue
MOTPEOUTEILCKOTO CIpoca, TocjiefHre aBa (hakTopa B OOJbIIEH CTETIEHM OTHOCSITCS
K 9aCTHOMY OM3HECy, B MEHBIIIEl — K TOCYIapCTBeHHBIM IpenrpusatusM. Cepbe3HOi
Mpo06eMoli, 0COOEHHO IJIT YACTHBIX IPEATIPUSTHI, SBISIOTCS TakKKe MapKeTHHTOBEIC
TPYAHOCTH: HU3Kas 1iejeBasi EMKOCTb PbIHKA, OTCYTCTBUE CPEICTB Ha peaau3alivio Map-
KETUHTOBBIX TIPEANPUITUI U CIIOKHOCTD Pa3bsICHEHUS TT0JIE3HBIX CBOMCTB HOBOTO IIPO-
IyKTa moTpedutensam. [Ipu 3ToM It rocyIapCTBEHHBIX IIPEAIPUSTHI JaHHBIE TIPOOJIEMBI
CTOSIT HE TaK OCTPO, 3TO CBSI3aHO C TE€M, YTO 3HAYMTEJbHAsl X YacTh paboTaeT Ha TOCy-
JMApCTBEHHBIN 3aKa3 U HE HYXXIAaeTCsI B MAPKETUHTOBBIX MPEAMPUATUSIX, ITUM K€ MOKHO
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OOBSICHUTD C1a0yI0 3aBUCHUMOCTD TOCYIapCTBEHHBIX OPraHU3aIMiA OT U3MEHEHUS B Kpe-
IUTHO-ICHEXHOU chepe M pe3KOTo MaaeH!sI TOTPeOUTEIbCKOTO CIIpoca.

CreneHb B3aUMOIEUCTBUS OpTaHU3AlUil — UCIIOJTHMUTeNel mpoekToB ¢ MUIT mMeer
3amen s pocta. Tak, B paMKax IIporpaMMBbl OpraHM3alMsIMU, Y4aCTBOBABIIIMMU B aHKE-
TUpOBaHUM, ObIIO TToJydeHo 1230 PUJI, mpu 3TOM TIpaBa Ha X UCIIOJIb30BaHUE Mepeaa-
Banchk MI1 meHee uem B mtos1oBrHE ciydaeB (cM. puc. 3). [lepemaya mpaB Ha UCTIOIB30Ba-
Hue PUJI Moria npoucxonuTh B pa3inyHbIX hopmax: yaiie Bcero (64 % oT Bcex ciiydaeB)
JaBajach IpocTasi JuleH3us, B 21 % cutyauuii 3T0 ObLIa MCKIIOYUTEIbHAS JIUIEH3USI,
B 15 % 3aki1to4aicst JOroBop 00 OTUYKIEHMU UCKIIOYUTEIBHOTO IIpaBa.

46,49%

@ Konunuecteo PUA He nepepanHblix UM

Konuuecteo nepeganHblx M npas Ha ucnonb3osanna PUA:
N [pocTaa nuueHsna
E UcKnounTeNnbHaa NHLLEH3HA

& IoroBopa OTuUyKAEHHA HCKNIOUMTENbHOr O NPasa

Puc. 3. lonsg cozgannbix B pamkax ®LIT UuP PUJI, npaBa Ha ucnoJjib30BaHWE KOTOPbIX ObLIU
nepenaHbl MHAYCTPUAIbHOMY IIAPTHEPY, M UX pacIpeie/ieHUe 10 TUILY JOTOBOPOB
Hcmounuk: cOCTaBIEHO Ha OCHOBE TAaHHBIX aHKETUPOBaHUS ucnonHuresei npoekros @LIT UuP

IIpu strom HaubGonbnii nipoueHT PU]I, paBa Ha KOTOphle ObLIM MepelaHbl UH-
JyCTPUAIbHBIM MapTHepaM, CO3IaHbl MCIOJHUTEAAMU 10 mpoekTam u3 DO (63 %)
u LHDO (52 %), nns ucnonuureieit mpoekros u3 C3MO u CPO fos1 nepegaHHbIX MHIY-
crpuanbHbiM napTHepam PUJI coctaBuia Bcero 39 % (cm. tabi. 6).

JanHas reorpaduueckas nuddepeHINaIMsI YaCTUIHO OObSICHSIETCS HAyYHOH Crielu-
anuzauueit peruoHoB. Tak, Hanboee BOCTpeOOBAHHBIMU CO CTOPOHbBI TPOMBIIILIEHHOCTHU
0Ka3ajJiMCh IPOEKTHI IO HampabieHUsIM «HMHGbopMalMOHHO-TeJIEKOMMYHUKAIIMOHHBIE
cucrembl (UTC)» n «BHeproadheKTUBHOCTL, dHEProcOepexXeHne, suepHasi SHepreTu-
Ka (DD)» (uccienoBaHus IO 3TUM HampaBieHMsM Ipeobnaganu B [1PO), HauMeHee —
mo HampasieHusM «Hayku o xu3au (HXK)» u «PaunoHanpHOE IPUPOIONIONIb30BaHUE
(PIT)» (uccnemoBaHust o 3TUM HarpasieHusiM npeobianaiu B COO u C3PO). O6bsic-
HUTB OOJIBIIIYIO BOCTPEOOBAHHOCTH MCCIIEAOBAHUI M pa3pabOTOK 10 HaripaBiaeHUsIM «MH-
dopmarmonHo-TeneKoMmyHuKamoHHbie cucteMel (MTC)» u «BHeproaheKTUBHOCTD,
BHeprocoepexeHue, siaepHast d3HepreTuka (90)» MOXHO TeM, YTO CBSI3aHHBIC C JTAHHBIMU
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Tabauya 6
Pacnipenenenne PUJI, mpaBa Ha MCNOIb30BaHUE KOTOPBIX ObLIU MepeaaHbl
WHAYCTPpUATbHOMY ITapTHEPY 0 BUJIaM JOTOBOPOB U PETMOHAM UCIIOJIHUTEEH
MPOEKTOB, e1.*

Komuuectso nepenannsix UII npas na ucnoan3osanus PUJI
Kommuectso PY, -
He nepeJaHHbIX HII[_[ IIpocras imuensus Hekmouuresuas }ﬁzrzzgizmo-
JMIEeH3us ro mpasa
CK®O 4 0 1 0
AP0 29 0 0
CoO 89 41 2 15
YOO 14 10 5 0
oo 49 54 22
jlelole] 17 10 4
C300 98 44 11
o0 340 198 69 53
HUTOTO 640 360 114 82

* B HEKOTOPBIX CIyJasiX PeCIIOHICHTHI He YKa3auiu ObUTH JI Tiepeaadsl ipaBa Ha PU]L v Her,
moatomy uncio PUJI B naHHO# Tabnmuile He COOTBETCTRYeT urciry oomemy uncity PUJT (1230).
Hcemounuk: coctaBlIeHO Ha OCHOBE TaHHBIX aHKeTHPOBaHUS cnionHuteneit mpoekroB OLITT UuP.

HayYHBIMU HaIlpaBJeHUSIMU OTPACI SKOHOMUKHM TPaaUIIMOHHO CWIbHBI B Poccuu u mipo-
JIOJKAIOT TWHAMUYHO pa3BuBaTbesl. C APYroi CTOPOHBI, ciabast CTENEeHb COTPYIHUYE-
CTBa MEXIY UCIIOTHUTEIISIMU TIPOSKTOB M ITPOMBIIIJIEHHOCTBIO 110 HampaBieHuo «Hayku
o xu3Hu (H2X)» moareBep:knaeTr yxke 03By4eHHBIN B HAyYHOU JIUTepaType TE3UC O CJiaboit
Pa3BUTOCTH COOTBETCTBYIOIINX OTpaciieii SKOHOMUKM, M BCIICACTBIE 3TOTO MEHBIIIEH BOC-
TpeOOBaHHOCTY Pe3y/IbTaTOB UccaenoBanuii [ Kypakosa, 2014; Cmapodyboe u np. 2014].

3aKknioyeHue

Takum o6pa3om, aHanu3 gaHHbIX 1o PIIIT MuP nmo3Boaui MOATBEPOUTh CYIIECTBO-
BaHMeE 3HAYNTEJIPHON perHOoHAIBHOU T depeHIIMa HAyTHOTO ITOTEHITNAJIa PeTHOHOB
Poccuu. Kpome Toro, BaxkHOl XapaKTepUCTUKOI OOJIBIIMHCTBA ITPOEKTOB MPOrpaMMbl
ObUTa TecHas reorpaduyeckast IpUBsSI3Ka OpraHU3alvii, OCYyLIECTBISIONINX UCCIeI0Ba-
Hust, u UI1, uyto sBisieTcss yHUBEpPCAJIbHOM XapaKTepUCTUKON POCCUMCKON MPUKIaTHOMK
Hayku. Bo3aMOXHO, UMEHHO 3Ta XapaKTepUCTHKAa MOXET B KaKOi-TO Mepe OOBbSICHUTD
pacrpeneneHre HayqHOTo oTeHInaia peTnoHoB Poccun. [MpukitagHas Hayka pa3BUBa-
eTcsl B TeX peruoHax, TIe Ha Hee eCTh CIIpoc, a B Poccuu 3To B epByto oyepenb Mocksa,
Cankrt-IleTepOypr U MPOMBILIJIEHHO pa3BUThie pernoHbl B [ToBokbe 1 Cudupu.

ITo manubM 3a 2014—2016 T., MOXXHO TOBOPUTBH O HETOCTATOYHOMN 3((HEKTUBHOCTH
®IIIT UuP B noCTHXXKEHWH OTHOM M3 TJIaBHBIX CBOMX 3a1a4 — MPUBJICYCHUN K DUHAHCH -
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pPOBaHNMIO MPUKIANHBIX UCCaenoBaHui B Poccun KoMMepueckoro cexkropa. Tak, MeHee
17 % cpencTs, MOTpaYeHHBIX Ha MPOEKTHI TTporpaMmel B 2014—2016 rr., 66UTH cpencTBa-
mu UII. Bonee toro, B ponn MII 3auactyio BeICTyNaau rocyiapCcTBEHHbIE OpraHu3aluu,
He BCerla HaIpsSMYIO CBSI3aHHBIC C IMMPOMBINIICHHOCTHIO WJIM MMEBIITHAE OITBIT KOMMEp-
uuanu3zauun PUJI B peasbHOM cekTope 3KOHOMUKU. OCOOEHHO IIaueBHasi CUTyallust
B 3TOM OTHOIIIEHUH CJIOXUJIACh B TaKUX HarpaBieHUsX, kKak «Haykum o xuznu (HXK)»
u «PanmoHanbHOe mpuponomnonas3oBanue (PIT)». UMeHHO HaiuyueMm crenuaiu3aluyu
Ha 3TUX Hay4YHBIX HarnpaBieHusaX (1o nanHbeiM PIIIT UuP) oObsicHsIETCS MEHBIINI YPO-
BeHb B3amMoneiicTBus Mexny MIT n HaydHBIMU OpraHM3aIsSIMA B psiic PETHOHOB. DTO
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Abstract: This study examines geographical distribution of scientific projects supported by federal tar-
geted program “Research and Development in Priority Areas for the Development of the Russian
Scientific and Technological Complex for 2014—2020”. Based on this distribution we assess innova-
tion potential of regions in Russia and analyze how geographical proximity of scientific and industrial
organization influence on innovation potential of regions. Paper aim to identify scientific specializa-
tion of Russia’s regions and to analyze the nature of the relationship between scientific organizations
and industrial partners in the regional context. To achieve this goal, we carry out a statistical analysis
based on program monitoring’s data, as well as data obtained from survey conducted in 2016—2017.
We analyze distribution of the projects by Priority Areas, the main characteristics of recipients of
subsidies and industrial partners, their geographical location and mutual relations with one another.
Our conclusion is that there is a significant geographical differentiation of the innovation potential in
Russia, which is to a certain extent explained by the availability in the industrialized regions of demand
for the results of applied research. We also conclude that federal targeted program does not achieve
one of its main objectives — increasing role of business enterprise sector in financing R&D in Russia.
The paper shows that the particularly deplorable situation in this respect has arisen in such priority
areas of science as “Life Sciences” and “Rational Nature Management”. Weak connections between
industry and science in some regions can be explained by regions specialization in these priority areas.
The results of the analysis show the need for further improvement of government tools that support
applied research in Russia.

Keywords: federal target program, applied research, industrial partner, federal district, commercializa-
tion of results of scientific researches.

References

“Association of Innovative Regions of Russia” (2017) in Reiting innovatsionnykh regionov Rossii:
versiya 2016. [Rating of innovative regions of Russia: version 2016/, available at: http://www.i-regions.
org/images/files/presentations/AIRR_26.12.pdf (Accessed 16 Oct. 2017).

Bortnik, I.M., Sorokina, A.V., Kotsyubinskii, V.A. and Zinov, V.G. (2013), “Indikatory inno-
vatsionnogo razvitiya regionov Rossii dlya tselei monitoringa i upravleniya” [Indicators of Innovative
Development of Russian Regions for the Purposes of Monitoring and Control], Innovatsii [Innova-
tions], no. 11, pp. 181—192.

Burylova, L.G. and Borodina, M.A. (2009), “Osobennosti rossiiskikh regionov po stepeni vzai-
mosvyazi nauki i ekonomicheskogo razvitiya” [Features of Russian regions in terms of the degree
of interrelation between science and economic development], Vestnik Permskogo Universiteta. Seriya:
FEkonomika [Herald of Perm University. Series: The Economy], no. 2, pp. 42—51.

Vaisman, E.D. and Podshivalova, M.V. (2015), “Relevantnye faktory innovatsionnoi aktivnosti
malogo biznesa v regionakh” [Relevant Factors of Innovative Activities of Small Business in Regions],
Ekonomika regiona [ Economics of Region], no. 4, pp. 309—322.

Voronina, L.A. and Zolotareva, 1.D. (2016), “Ekonomika regional’noi nauki i ee rol’ v innovatsi-
onnom razvitii” [ Economics of regional science and its role in innovation development|, EFkonomika:
teoriya i praktika [ Economics: theory and practice/, no. 2, pp. 24—31.

Glisin F. F., Kalyuzhnyi V. V. and Lebedev K. V. (2014)“Analiz finansirovaniya nauki iz
regional’nykh byudzhetov” [Analysis of science funding from regional budgets], Innovatsii [Innova-
tions], no. 3, pp. 33—41.



70 COLMONOTMA HAYKM U TEXHONOTWIA. 2018. Tom 9. Ne 1

Gusev, A.B. (2009), “Formirovanie reitingov innovatsionnogo razvitiya regionov Rossii” [For-
mation of ratings of innovative development of Russian regions], Nauka. Innovatsii. Obrazovanie [Sci-
ence. Innovations. Education], no. 8, pp. 158—173.

Gusev, A.B. and Yurevich, M.A. (2017), “Vnebyudzhetnyi spros na issledovaniya i razrabotki:
otsenki regional’nogo raspredeleniya” [Extra-Budgetary Demand on Research and Development:
Assessment of Regional Distribution], Nauka. Innovatsii. Obrazovanie [Science. Innovations. Educa-
tion], no. 23, pp. 120—135.

Zinov, V.G., Komarov, A.V. and Shurtakov, K.V. (2015), “Formirovanie rynka litsenzii na
byudzhetnye razrabotki: ot davleniya «sverkhu» K initsiative «snizu»” [Building a market of patents for
inventions funded by the Federal budget: moving away from pressure from «above» to initiatives «from
below»|, Ekonomika nauki [ Economics of Science/, no. 4, pp. 304—312.

Kuznecov, 1.V., Baukin, O.A., Hokonov, A.A. and Tuzova, S. Yu. (2017), “Ekspertnyi vzglyad na
rol’ industrial’nogo partnera v ramkakh FTsP «Issledovaniya i razrabotki po prioritetnym napravleni-
yam razvitiya nauchno-tekhnologicheskogo kompleksa Rossii na 2014—2020 gody»” [ Expert opinion
on the role of the industrial partner in the framework of the Federal Target Program “Research and
development in priority areas of development of the Russian scientific and technological complex
for 2014—2020”] in Obrazovanie i nauka v sovremennykh realiyakh: materialy Mezhdunar. nauch. —
prakt. konf. [ Education and science in modern realities: materials of the International scientific-practical
conference/, Interaktiv pljus, CNS, Cheboksary, Russia, pp. 120—123.

Kurakova, N.G. (2014), “Problemy privlecheniya industrial’nykh partnerov k sofinansirovaniyu
mediko-biologicheskikh proektov” [Problems of Involvement of Industrial Partners to Joint Financ-
ing of Medicobiological Projects], Kompleksnye problemy serdechno-sosudistykh zabolevanii [ Complex
Issues of Cardiovascular Diseases], no. 1, pp. 5—10.

Mezentseva, O.E. and Naimushina, D.V. (2015), “Sravnitel’nyi analiz regional’noi struktury
zatrat na issledovaniya i razrabotki v Rossii i SShA” [A Comparative Analysis of the Regional Cost
Structure for Research and Development in Russia and the US| in Problemy ustoichivogo razvitiya ros-
siiskikh regionov [ Problems of Sustainable Development of Russian Regions]. Tyumen State Oil and Gas
University, Tyumen, Russian, pp. 67—71.

Men’shchikova, V.I. (2014), “Innovatsionnaya deyatel’nost’ na regional’nom urovne: sovremen-
nye tendentsii, klyuchevye problemy, puti aktivizatsii” [Innovative activities at the regional level: cur-
rent trends, key issues, ways to enhance], Rossiiskoe predprinimatel’stvo [Russian Entrepreneurship],
no. 252, pp. 20—28.

Mikhaylec, V. B., Radin, I. V., Shurtakov, K. V. and Sokova, 1. S. (2014), “Industrial’nyi partner
kak novyi sub”ekt federal’noi tselevoi programmy «Issledovaniya i razrabotki po prioritetnym naprav-
leniyam razvitiya nauchno-tekhnologicheskogo kompleksa Rossii na 2014—2020 god»” [Industrial
partner as a new subject of the Federal Target Program “Research and development in priority areas
of development of the Russian scientific and technological complex for 2014—2020”], Innovatsii [In-
novations/, no. 10, pp. 102—108.

Molchanova, N. P. and Molchanov, 1. N. (2015), “Formirovanie innovatsionnogo potentsiala
regionov Rossii” [Formation of innovative potential of Russian regions], Nauchnye trudy: Institut
narodnokhozyaistvennogo prognozirovaniya RAN [Scientific papers: Institute for Economic Forecasting of
the Russian Academy of Sciences], no. 13, pp. 525—552.

“Monitoring programmy” [Programm monitoring|, Federal target program Research and devel-
opment in priority areas of development of Russian scientific and technological complex for 2014—2020,
available at: http://www.fcpir.ru/monitoring_and_analytics/monitoring_program.php (Accessed 16
Oct. 2017).

Gokhberg, L.M. (ed.) (2016), Reiting innovatsionnogo razvitiya sub”ektov Rossiiskoi Federatsii
(The rating of innovative development of the subjects of the Russian Federation.), issue 4, NRU HSE
Moscow, Russia.

Skuratov, A.K., Petrov, A.N., Zubarev, A.P., Kokorev, O.A., Mikhailets, V.B. and Shurtakov,
K.V. (2015), “Kollektivy ispolnitelei proektov i uspeshnost’ konkursnykh zayavok federal’noi tselevoi
programmy «Issledovaniya i razrabotki po prioritetnym napravleniyam razvitiya nauchno-tekhno-

SOCIOLOGY OF SCIENCE AND TECHNOLOGY. 2018. Volume 9. No. 1 71

logicheskogo kompleksa Rossii na 2014—2020 gody»” [Group performance and success of project bids
within the framework of the Federal Target Program «Research and development in priority areas of
development of the Russian scientific and technological complex for 2014—2020»|, Nauka. Innovatsii.
Obrazovanie [Science. Innovations. Education], no. 18, pp. 24—41.

Slepak, K.B. (2015), “Nauchno-obrazovatel’nyi potentsial regionov kak faktor formirovaniya in-
novatsionnoi ekonomiki v Rossii” [Scientific and educational potential of a region as a factor of inno-
vative economic formation in Russia], Ekonomika i upravlenie [ Economics and Management], no. 118,
pp. 24—30.

Solov’eva, T.S. (2010), “Sotsiokul’turnayasredaregionakak faktor formirovaniyaintellektual’nogo
potentsiala [Socio-cultural environment of the region as a factor in the formation of intellectual po-
tential]”, Problemy razvitiya territorii [ Problems of territory development], no. 4, pp. 49—57.

Starodubov, V.I., Kurakova, N.G., Eremchenko, O.A., Tsvetkova, L.A. and Zinov, V.G. (2014),
“Otsenka vozmozhnosti ispol’zovaniya novykh finansovykh instrumentov dlya podderzhki proektov
biomeditsinskoi tematiki” [Evaluation of possibility of using new financial instruments for support-
ing biomedical projects], Vestnik RAMN [Annals of the Russian academy of medical sciences], no. 5—6,
pp. 117—123.

Terebova, S.V. (2015), “Rol’ transfera i kommertsializatsii nauchnykh razrabotok v innovatsion-
nom razvitii territorii” [Role of transfer and research developments commercialization in the innova-
tive development of territories|, Problemy razvitiya territorii [ Problems of territory development], no. 80,
pp. 7—28 (in Russian).

Russian Federal State Statistics Service. Vnutrennie zatraty na nauchnye issledovaniya i razrabotki
o Rossiiskoi Federatsii (po Rossiiskoi Federatsii; po sub”ektam Rossiiskoi Federatsii; po vidam ekonomi-
cheskoi deyatel’nosti; po prioritetnym napravleniyam, po sotsial’no-ekonomicheskim tselyam) [Gross do-
mestic expenditure on research and development for the Russian Federation (for the Russian Federation,
for the subjects of the Russian Federation, for economic activities, for priority areas, for socio-economic
purposes) ], available at: http://www.gks.ru/free_doc/new_site/business/nauka/nauka7.xls (Accessed:
16 Oct. 2017).

Yurevich, M.A. (2017), “Infrastruktura nauki i innovatsii v regionakh Rossii” [Infrastructure for
Science and Innovation in the Federal Subjects of Russia], Nauka. Innovatsii. Obrazovanie [Science.
Innovations. Education], no. 25, pp. 95—112.

Yakovlev, S.S. (2016), “Innovatsionnye faktory kak dvizhushchaya sila razvitiya konkurentospo-
sobnosti regionov Sibirskogo federal’nogo okruga” [Innovative factors as the driving force behind the
development of the competitiveness of regions of the siberian federal district], Vestnik GUU [Herald of
State University of Management], no. 3, pp. 185—188.

OECD, Main Science and Technology Indicators, available at: http://stats.oecd.org/Index.
aspx? DataSetCode=MSTI_PUB (Accessed: 16 Oct. 2017).



MATEPWUAJIbl BOPKLUONA

“Using Science Policy to Facilitate Innovation,
Excellence and Global Cooperation”. Part II

RC23 ISA midterm workshop “Using Science
Policy to Facilitate Innovation, Excellence and Global
Cooperation” was held on 18—19 September, 2017 in
St. Petersburg. It was organized by: Research Com-
. mittee 23 (Sociology of Science and Technology) of
o < ) the International Sociological Association and the
St. Petersburg Branch for the Institute for History
of Science and Technology of the Russian Academy

g of Sciences with the collaboration of the partners —
St Petersburg Scientific Center of the Russian Academy of Sciences and House of Scien-
tists — Palace of Grand Duke Vladimir.

RC23 ISA midterm workshop received the favourable feedback from the participants
and some also expressed interest in a publication of their papers presented at the workshop.
In the 4 Issue of 2017 we’ve already published two papers written by Leandro Raizer “Soci-
ety, Innovation and Energy Policy in Brazil” and Sonia K Guimaraes “Pathways to Techno-
logical Catching up: Relationship University-Business Relations in Brazil”.

Journal Sociology of Science and Technology presents the second part of the RC 23 ISA-
workshop’s papers. This issue offers very interesting and attractive to STS community topics
about “A Strategy for Scientific and Technological Development Geared to Innovation”
(Jaime Jiménez, Juan C. Escalante, Delfino Vargas, Rodolfo Ramirez, Leonardo Munguia,
Brenda H. Molina), “Adolescents and Scientific Careers. Interests, Scholastic Experiences
and the Opinions of Italian Students” (Giuseppe Pellegrini, Barbara Saracino), “Russian-
French Scientific Collaboration: Approaches and Mutual Attitudes” (Irina Dezhina),
“Youth’s Interest in Science and Innovation and the Conditions for Leadership in Russia” (Ga-
lina P. Gvozdeva, Elena S. Gvozdeva), “Sustainable professional career in science and tech-
nology: interdisciplinary perspective and the Russian context” (Irina Popova), “Journal of
Molecular Biology’s growth and content analysis” (Jérome Pierrel).

Nadia Asheulova, President RC 23, 1SA
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National Laboratories: a Strategy for Scientific and
Technological Development Geared to Innovation

Abstract: The concept of governmental financing of science and technology was born in the Western
World as early as the 17 Century. Both Great Britain and France became aware of the need to protect
and enhance the scientific achievements of their scientists, mainly for reasons of international prestige.
The USA witnessed a spectacular growth of its scientific facilities in the 20" Century. The number of
National Laboratories expanded out of the massive scientific effort developed during WWII that pro-
duced innovative technologies such as the radar, the computer, the proximity fuse and, unfortunately,
the atomic bomb. The scale and impact of the mobilization of science for military purposes during
WW I1 was extraordinary and unprecedented. The concept of National Laboratory gradually extended
in the USA to include research institutions dedicated to areas of national interest like atmosphere,
soil, oceans and health of the population. Although not necessarily identified as National Laborato-
ries, they conserved the characteristic of being financed by the national government. Countries in the
process of development have put a lot of interest in the creation and support of National Laboratories,
or equivalents, as a strategy to enhance productivity and reduce the gap between developed and devel-
oping countries. The chain science—technology—innovation—applications is to be encouraged for both
international prestige and increase in revenues at national and international levels. The federal agency
that is in charge of planning and implementing Mexican science, technology and innovation policy
is the National Council for Science and Technology (Conacyt, in Spanish). In 2006, the institution
launched a National Laboratories program through a call for national laboratory candidates that is
still in effect today. The applicants submit a project to Conacyt, and commit to the joint development
of projects with one or more similar Mexican research institutions. Those who are approved are sup-
ported with funds to acquire necessary equipment. Conacyt’s ultimate aim is for the laboratories to
become self-sufficient with the provision of services, as well as national and international referents in
their field of knowledge. A preliminary presentation of a successful Mexican National Laboratory, the
National Center of Imaging Studies and Medical Instrumentation (CI3M), is presented as a paradig-
matic example of the track laboratories in the program should follow, aimed at accomplishing satis-
factorily the objectives of human resource development, production of innovative technology, and
provision of services. CI3M not only has fulfilled such areas but has become self-sufficient through the
provision of services and the creation of their own enterprises.

Introduction

Mexico’s Conacyt is the country’s official science, technology, and innovation institution
in charge of policy formulation and implementation. In its own terms, Conacyt’s goals are:

“To consolidate a National Science and Technology System which responds fo the priori-
tized demands of the country, solving specific problems and needs, thus contributing to the in-
crease of both the standard of living and the well-being of the population. In order to accomplish
such goals, we need:

1o have an S& T State policy.

To increase the scientific and technological capability of the country.

To increase the quality, competitiveness and innovativeness of the enterprises” | Conacyt, 2017a].

Although not at a ministry level, the Council exerts considerable leverage, particularly
on the allocation of the country’s investment in science and technology, among the diverse
spectrum of national science institutions throughout the country. Traditionally, the Council,
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funded entirely by the Federal Government, allocates resources through many instruments:
graduate studies scholarships, both in the country and abroad, direct funding of research
projects, on an individual or team basis, as well as on an institutional or inter-institutional ba-
sis; and finally, a system of direct incentives to individual researchers, based on productivity.
The Council has thus been instrumental in the creation, redesign and support of many sci-
entific institutions. Among these stand out the specialized research institutions called Cona-
cyt Centers, oriented to specific areas of research related to strategic needs of the country.
The centers are grouped in three subsystems, namely Natural and Exact Sciences (10 cen-
ters); Social Sciences and Humanities (8 centers); Technological Development and services
(8 centers); and one more specialized in financing graduate studies [ Conacyt, 2017b].

The Council is also responsible for the National System of Researchers (SNI), institut-
ed in 1986, which has been a pinnacle in innovative forms of stimuli to individual research-
ers based on their productivity [Conacyt, 2017c]. Another important program of Conacyt,
launched in 2007, is the Retention and Repatriation Program destined to attract Mexican
researchers with established academic trajectories abroad, to continue their academic ca-
reers in national higher education and research institutions [Conacyt, 2017d]. Likewise,
in 2006 Conacyt launched the National Laboratories program in an effort to promote the
preparation of high-level human resources, the creation of laboratory networks for mutual
support, and the provision of high-quality technological services [ Conacyt, 2017¢].

In the following sections, we will provide a global view of National Laboratories or equiv-
alent organizations, discuss the Mexican National Laboratories at a deeper level, describe at
some detail a successful Mexican Laboratory, and provide some reflections and conclusions.

National Laboratories of the World

Western countries became aware of the need to protect and enhance their national sci-
ence as early as the 17" Century. The first effort to support, enhance and control the sci-
entific production of a country took place in Great Britain with the creation of the Royal
Society in 1663. The first ‘learned society’ meeting took place as early as November 1660.
The group received royal approval and from 1663 on was known as ‘The Royal Society of
London for Improving Natural Knowledge’. It is interesting to note that the first issue of
Philosophical Transactions was published in 1665, the first scientific journal ever published.
It established for the first time the concepts of scientific priority and peer review, being the
oldest continuously published scientific journal in the world. Although the Royal Society is
not the academic support of British national laboratories, it indeed was the inspiring intel-
lectual founder of the enormous scientific apparatus of Great Britain, including the national
laboratories [The Royal Society, 2017a].

The second oldest organization for the enhancement of science was born in Paris,
France, in 1666. It emerged from the tradition of groups of scholars who used to meet around
a patron or a learned personality to discuss advances of the science cultivated at the time.
Jean-Baptiste Colbert created the Academy of Science of Paris by selecting a group of repu-
table scholars of general calling under the King’s auspices. This reputable Académie was the
founding block of the great scientific endeavor of France [Académie des sciences, 2017].

The examples that follow show the importance of investing in S&T for the material
and social progress of the countries. Nations like Great Britain and France, which started
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recognizing the importance of cultivating science as early as the 17th Century, continue
being not only scientific but economic global powers as well, regardless the immense tribu-
lations they have endured along centuries. The USA, a colonial country who became inde-
pendent as late as the end of the 18th Century, was able to build their scientific apparatus
at a fast rate, in part urged by wars’ exigencies. The three nations currently enjoy first class
economies and are world technology leaders, see Figure 1.
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Figure 1. Per cent of GDP dedicated to S, T & I, in USA, France, the United Kingdom and Mexico.
Source: https://data.worldbank.org/indicator/GB.XPD.RSDV.GD.ZS?end=2014&start=1996&vie
w=chart, accessed September 12, 2017.

United Kingdom National Laboratories

Government funded research in the UK is organized around eight Research Councils
(RC). The RCs’ annual investment is around £ 3 billion to cover all the academic disciplines
from medical and biological sciences to astronomy, physics, chemistry, engineering, social
sciences, economy, environmental sciences, arts and humanities. They look for excellence
in research (they secure this by keeping benchmarks with other countries) that has an im-
pact on the growth and social well-being of the UK. To keep their position in worldwide
research they have different funding programs, first-class facilities and infrastructure. They
also encourage young professionals to follow a scientific career, and work with the youth to
inspire new talents, and also involve the public in research (The Royal Society, 2017b).

UK RC:s seek to ensure that the UK remains as the best place in the world to do re-
search, innovate and grow business. They know that to accomplish their goals, they must
continue doing long term investment in world class research and innovation, take advantage
and understand the full potential of the UK’s research and innovation ecosystem, develop
the right skills, leadership and infrastructure to feed a sustainable economy and create high
quality jobs.

The Research Councils are key to deliver research and innovation for the economic
growth and its social impact by creating new knowledge, funding excellence in basic re-
search, responding to social challenges, developing skills, leadership and infrastructure,
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leading the research path of the UK, managing innovation, creating environments and bro-
kerage companies, co-delivering research and innovation with 2,500 companies, 1,000 of
which are subjected to situational method engineering (SME), and contributing to intel-
ligence for defense policy [The Royal Society, 2017¢].

The eight Research Councils are:

Biotechnology and Biological Sciences Research Council with 8 laboratories.

Science and Technology Facilities Council with 5 laboratories.

Department for Environment, Food and Rural Affairs with 4 laboratories.

Department for Business, Innovation and Skills with the National Physical Laboratory.

Ministry of Defense with 3 laboratories, one of them with 9 locations.

Medical Research Council with 5 laboratories.

Natural Environment Research Council with 6 laboratories.

Science and Technology Facilities Council, formerly Particle Physics and Astronomy
Research Council with two laboratories (The Royal Society, 2017d).

French National Laboratories

The French achievements in science and technology have been significant throughout
the past centuries, while the economic growth process and French industrialization was
slow but continuous during the 18" and 19" centuries. The research and development ef-
forts form an integral part of the country’s economy. France is home to some of the oldest
universities in the world (Montpellier, Paris) although in the moment of their foundation
they were more centered on philosophy, theology and law rather than science.

The National Center for Scientific Research (Centre Nationale de la Recherche Sci-
entifique, CNRS) is the public institution in charge of S&T in France. CNRS is organized
around ten Institutes and dictates their scientific policy.

The National Center for Scientific Research: relevant characteristics.

CNRS is a public organization under the responsibility of the French Ministry of Na-
tional Education, Higher Education and Research. CNRS is the largest French government
organization for research and “the largest fundamental research organization in Europe”
[CNRS Overview, 2017]. It employs 32,000 staff members (11,000+ researchers, 13,000+
engineers and 7,000+ administrative personnel). After the reorganization of 2009, the
CNRS was divided into ten institutes:

Institute of Chemistry (INC).

Institute of Ecology and Environment (INEE).

Institute of Physics (INP).

Institute of Nuclear and Particle Physics (IN 2P3).

Institute of Biological Sciences (INSB).

Institute for Humanities and Social Sciences (INSHS).

Institute for Computer Sciences (INS 2I).

Institute for Engineering and Systems Sciences (INSIS).

Institute for Mathematical Sciences (INSMI).

Institute for Earth Sciences and Astronomy (INSU).

The National Committee for Scientific Research, that oversees the recruiting and eval-
uation of the researchers, is divided into 47 sections (e. g. section 1 is mathematics; section 7
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is computer sciences and control). Researcher groups are affiliated to one primary institute
and an optional secondary institute; all researchers belong to a section. For administrative
purposes, the CNRS is divided in 19 regional divisions (including four for the Paris region)
(CNRS, 2017a). CNRS laboratories, also called research units, are spread all over France
and overseas. They are headed by tenured researchers, engineers and support personnel.
A laboratory works on a renewable four-year contract, and is evaluated by the CNRS bi-
annually. There are two types of labs:

Intramural labs, fully funded and managed by CNRS, and

Joint (or mixed) labs, in partnership with universities, other research organizations, or
industry. They may be located in France or abroad.

Today, CNRS researchers are active in 1,256 research groups, 85 % are mixed and also
include researchers that do not belong to the CNRS (most of the university professors); the
mixed groups tend to be inside universities and other higher education institutions.

CNRS surpasses international rankings in all fields of knowledge. It features among the
world’s leading scientific organizations. In 2015, it heads Nature’s Index with 4,939 refereed
articles, ahead of the Chinese Academy of Sciences, Germany’s Planck Institutes, Harvard
University and the Spanish National Research Council. CNRS is also the world’s leading
research organization in terms of scientific publications, according to the rankings produced
by the 2014 Scimago Institutions Rankings (SIR); again surpassing the Chinese Academy of
Sciences, the Russian Academy of Sciences and Harvard University [CNRS, 2017a].

As the largest fundamental research organization in Europe, the CNRS carries out re-
search in all fields of knowledge, through its ten institutes.

The role CNRS plays in innovation, technology transfer, spin off enterprises in France
is of paramount importance to the French economy and development. It has a special agen-
cy that monitors and facilitates the innovation cycle. The Innovation and Business Relations
Department (DIRE) is in charge of technology transfer specialists, 18 regional partnership
and technology transfer departments, and an enterprise (FIST SA) dedicated to industrial
applications, managing the patent portfolio and trading agreements with business partners.
CNRS involvement with industry goes as far as being a part of 14 technology transfer com-
panies (SATTs).

The CNRS Innovation and Business Relations Department (DIRE) monitors and fa-
cilitates the cycle of innovation (CNRS, 2017b).

It coordinates 300 technology transfer professionals, 18 CNRS regional partnership
and technology transfer departments, and FIST SA, a subsidiary dedicated to industrial
applications, managing the CNRS patent portfolio and negotiating operating agreements.

The CNRS also relies on the local action of the 14 technology transfer companies
(SATTSs) in which it is a shareholder.

USA National Laboratories

The origin of US National Laboratories can be traced back to the end of WW I when
the US government started to invest in scientific research for national security purposes.
However, the gigantic impulse for the creation of the laboratories took place during WW
II because of the large scientific and technological requirements demanded by the war ef-
fort. This investment proved to be advantageous since the weapons that defeated the Axis
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came out of the National Laboratories. The radar, the computer, the proximity fuse and the
atomic bomb proved highly influential in the allied victory against the Third Reich and its
allies, and so the technological advantage was also recognized as a proven asset.

After the War and due to its remarkable success, the new (at the time) Atomic Energy
Commission took over the “temporary” war laboratories, extending their existence indefi-
nitely. Funds and infrastructure were assigned to promote other national laboratories for
both basic and classified research, especially in physics. Each national laboratory would be
centered on one or several large and expensive equipment (such as particle accelerators or
nuclear reactors). Most of the national laboratories are based on staffs of local researchers,
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17 National Laboratories from the Department of Energy (DOE), a set of research cen-
ters funded by the federal government and spread all over the country, with the purpose of
advancing science and technology as well as fulfilling DOE’s mission.

The National Institute of Standards and Technology, an agency of the Commerce De-
partment. It operates six research laboratory programs, headquartered in Gaithersburg,
Maryland.

The National Health Institutes is a research installation on biomedical and health re-
lated fields located in Bethesda, Maryland. It has five National Laboratories.

The University-National Oceanographic Laboratory System, a group of academic in-
stitutions and National Laboratories that are government funded organized to coordinate
the use of research vessels to investigate the ocean.

The Center for the Advancement of Science in Space, a National Laboratory whose
main research facilities are located in the USA portion of the International Space Station.

The USA sponsors its National ST&I system in different forms. It is difficult to assess
the number of scientific laboratories operating since small and big universities, private or
public, have each one of them research installations of considerable caliber, difficult to enu-
merate. Additionally, many industries carry out scientific research for their own purposes in
well-equipped laboratories, like the pharmaceutical, food, machine tool, vehicle construc-
tion, and many other industries. In sum, the scientific and technological infrastructure of
the USA generates countless scientific and technological results that eventually are incorpo-
rated to their products and sold not only in the USA but also in the rest of the world as well.

Mexican National Laboratories

In 2006, Conacyt instituted the National Laboratories Program. These laboratories are
specialized research units for scientific development and innovation in fundamental sub-
jects. They fulfill three main functions: research, human resources formation, and provision
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Figure 2. Number of approved laboratories per year.
Source: Conacyt (2017f). National Laboratories prior to 2016.
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Figure 3. Number of laboratories according to the service provided.
Source: Conacyt, Boletin de Servicios (2017)

of services. The laboratories are composed by at least two research institutions, either public
or private, with common or complementary research activities. The aim is to expand their
S&T capabilities and provide high quality services to other laboratories, research centers,
public and private corporations located in Mexico or abroad. Conacyt’s pretention is that
the laboratories eventually become self-financed by virtue of their role as services provid-
ers. Through calls for participation, Conacyt supports the creation of the laboratories to
encourage the formation of high quality personnel, optimize resources, and generate syner-
gies among institutions and organizations. The program provides funding for infrastructure;
equipment and conditioning of a physical space within one of the participating institutions
[Conacyt, 2017¢].

So far there had been six calls for participation to laboratories to be recognized as na-
tional. Figure 2 shows the year and number of laboratories approved until 2016.

Not all laboratories selected remain as national. Some delete themselves for internal
reasons, some are removed by Conacyt because they did not fulfill appropriately the plans
they were supposed to carry out. Currently there are 66 laboratories in operation [Sdnchez,
Verenise, 2016], although a total of 84 institutions have been granted the status of Nation-
al Laboratories at one time or another. One useful classification is referred to the field of
knowledge they specialize in. Figure 3 shows the service category and the number of labo-
ratories listed in each category, according to Conacyt’s classification [Conacyt, Boletin de
Servicios, 2017].

The national center of imaging studies
and medical instrumentation (ci3m): an experience to follow

The CI3M is a unique project both in Mexico and Latin America. Its mother institu-
tion is the Metropolitan Autonomous University-Iztapalapa in Mexico City, which signed
an agreement with Conacyt in 2004 for funding of the laboratory’s infrastructure. It became
a National Laboratory in 2007.



82 COLMONOTMA HAYKM U TEXHONOTWIA. 2018. Tom 9. Ne 1

£ T

Cl

1 |
B Foh J
l 4

Figure 4. The National Center of Imaging Studies and Medical Instrumentation (CI3M),
at The Metropolitan Autonomous University (UAM) in Mexico City

It is equipped with two magnetic resonance apparatus, one of 7 Tesla for small species
research, and another one of 3 Tesla for humans, both for research and clinical use. The
Laboratory’s staff is composed of highly competent professionals. It is ranked as the most
important imaging studies laboratory in Latin America and one of the best twelve laborato-
ries globally [CI3M, 2017].

CI3M is in the field of Biomedical Engineering research. They seek new linkage meth-
ods and mutual support between all those involved in the discipline i. e. patients, physicians,
clinical researchers, engineers, health institutions, entrepreneurs, investors, and govern-
ment officials. The central idea is to put the infrastructure of this laboratory at the service
of any scientist requesting it, to facilitate technology development of the interested com-
munity in the field of Biomedical Engineering. CI3M’s objective is: “Our approach name
is Translational Engineering. The objective is to facilitate the transformation of an idea or
local solution of a problem into an application in the clinical media that not only solves the
local problem, but with the potential of solving similar problems all over the world” [CI3M,
Reporte Anual 2014—2015. (2016)].

In terms of human resources formation CI3M oversaw 160 internal students in special
courses, 80 external students in courses and residencies, 100 external students in practices,
and collaborates with several graduate programs, one internal and the rest external, by 2015.
The core staff is composed by six renowned scientists.

CI3CM reports the following accomplishments by 2015:

* Research:

Lines of research: medical instrumentation, imaging, artificial organs and technical
support.

30 projects, 50 % external collaborations,

13 international patents,

1 national patent 2010—2015.

« External services:

38 employees,

6 international and national enterprises,

7 universities,

3 research centers, international and national,

6 health institutes.
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Figure 5. Part of the staff at the CI3M

In addition, CI3CM reported the creation of the first Mexican artificial heart Vitacor-
UVAD, currently being used under informed consent [IMMX, 2017]. One of the most re-
markable features of CI3CM is the fact that it is self-sustainable, which is the most cher-
ished objective of the Conacyt’s National Laboratories Program [CIM3M carteles, 2016].

Conclusions

The urgency to speed up the production of scientific and technological results in the
economic south may be illustrated by the fact that knowledge is being produced by advanced
countries at a rate impossible to catch up, therefore economic south countries should make
the maximum effort to not to let the gap be enlarged but, if possible, reduced. Knowledge
grows at a rate ever faster; Linowes puts it in the following terms:

It took from the time of Christ to the mid-eighteenth century for knowledge to double.
It doubled again 150 years later and then again in only 50 years. Today it doubles every 4 or
5 years. More new information has been produced in the last 30 years than in the previous
5,000 [Linowes, 1990].

It is clear that the protection and enhancement of science by national authorities at an
early stage have had a positive effect in the material well-being of countries. Those nations
which supported modern science became global powers and controlled much of the inter-
national affairs. Countries in the process of development arrived late in the science scenery
and therefore are making efforts to catch up. Those countries in the economic south became
interested in science as a tool for development as late as the middle of the 20" Century.

Although there were a number of official efforts before, the Mexican government took
the responsibility of promoting science — through the creation of Conacyt — in the direction
the country badly needed it, since 1970. The foundation of the National Laboratories in
2006 has been the most recent major strategic plan to orient and encourage the science,
technology, and innovation potential to speed up the technological progress of Mexico.

Many of the National Laboratories have positively responded to the expectations deposited
in them. We have identified the following characteristics common to the successful laboratories:

Experience. Laboratories with vast experience have a better chance to succeed in their
new role as National Laboratories. Many of the labs which were awarded the national
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nomination have been in existence from 3 to 10 years earlier; therefore they have the pres-
tige, tradition and the networking to perform successfully.

Network. Laboratories with an ample network have the advantage to strengthen the al-
ready made connections as opposed to labs which have to start from scratch the construc-
tion of a robust network.

Team expertise. It plays a crucial role for the performance of National Laboratories.
Those labs equipped with expert teams carry out innovative and frontier research, innovat-
ing with unique new products based on the knowledge and expertise of their research teams.

Leadership. Perhaps this is the most important feature for laboratories to succeed.
In fact, it’s not necessary to count with “many” scientific leaders. One or two would be
enough to make the lab a successful endeavor. The leader has to be an internationally recog-
nized scientist, in addition to count not only with the acceptance of the group, but also the
desire and courage to work together, as a well-oiled engine.

The National Center of Imaging Studies and Medical Instrumentation (CI3M) may be
taken as a benchmark for the rest of laboratories. It abundantly fulfilled the four conditions
suggested above. The laboratory was founded in 2003 as a response of university professors who
were convinced of the need to develop research projects and programs in the area of medical
imaging. At the time, the equipment they had was primarily used for clinical imaging purposes
due to the great demand the population had for these services. By 2006 CI3M was prepared
to answer Conacyt’s call to become a national laboratory since it comprehensively met the re-
quired conditions. CI3M was awarded the distinction in 2007 together with a seed capital of
4 million US dollars. The capital was used to purchase up-to-date imaging equipment.

CI3M fulfills all the conditions Conacyt “dreams” of achieving for all the national labo-
ratories. In the words of Dr. Bunge, Head of Scientific Development “we hope all the labo-
ratories become national referents” [ Bunge, 2017]. CI3M is not only a national referent but
an international referent as well.

In conclusion, nations concerned with the cultivation of S&T+I at an early time in
history, have improved the living standards of their peoples and have become the current
global economic powers. In contrast, nations lagging behind and just entering the global
economy have to make a substantial effort to reduce the S&T+1 gap to really approach living
standards of the economic powers.
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Adolescents and Scientific Careers.
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and the Opinions of Italian Students

Abstract: This study investigates students’ views of science and technology, taking into consideration
both internal and external factors. The article reports on the perceptions of 3,503 Italian students,
focussing mainly on individual interests, scholastic experiences and their opinions concerning science
and technology. A further analysis deals with the degree to which young people may consider following
a career in scientific sectors. Findings show that although wider interests would tend to support future
decisions, students appear to nurture ambivalent attitudes towards scientific careers. It is suggested
that with respect to different levels of personal achievement in scientific careers various factors may
have influenced the initial orientation. Such factors include the academic qualifications held by the
students’ parents and the presence of science laboratories at the schools they have attended. These
variables moreover only appear to affect a student’s intention to seek admission to a science faculty.
In the presence of an intention to embark on a scientific career following graduation certain significant
elements come into play, such as their participation in scientific events, the chance to come into
direct contact with researchers and their confidence in scientific studies. If a student presents a desire
to become a scientist, the degree of confidence that is felt with respect to this particular sphere also
becomes significant. The pleasure in studying science subjects is the most influential variable, but its
effect is reduced over the three stages of the envisaged or planned path.

Keywords: science, technology, STEM, education, motivation, scientists, careers.

Introduction

What do adolescents think about science and technology? What are their interests?

The relationship between adolescents and science has been studied for several years.
Numerous studies have investigated motivations, skills and the most favourable didactic
strategies. Among these we may mention the OECD PISA survey devoted to the study of
competences [OECD, 2012], NAEP [IEP, 2013], TIMSS & PIRL [Loveless, 2013], the
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ROSE survey on students’ attitudes [Sjoberg & Schreiner, 2005] and the ASPIRE survey on
students’ intentions to study science and undertake a scientific career [Archer et al., 2010].

The attention dedicated to adolescents’ interests with respect to science derives from
the need expressed in various countries of the world to have an adequate number of scien-
tists and researchers given the increasingly important influence of science and technology
in economic and social development. Considering the inadequate number of students who
attend scientific-oriented courses, in this regard it is possible to refer to a ‘leaky pipeline’,
indicating the loss of students at the higher levels of study and thus a lower number of in-
dividuals who will embark on scientific careers. Beside this need, in several surveys a low
propensity on the part of adolescents to pursue a career in science has been detected in vari-
ous studies, this being a phenomenon that has stimulated reflection on the general interest
in and on the teaching of science or STEM subjects, considering motivations, gender dif-
ferences, family influence, school experiences, friendship groups and the connection with
scientific careers [Carlone & Johnson, 2007; Holmegaard et al., 2012; Campbell et al., 2012;
Harackiewicz et al., 2012; Robnett & Campbell, 2012; Hernandez et al., 2013].

The decision-making process that encourages young people to choose a career in sci-
ence is rather complex and comprises numerous factors: interest, the perception of the
usefulness of science, the relationship between science studied at school and its social rel-
evance, scholastic education and relationships with teachers, the level of confidence in sci-
entific institutions and scientists and gender differences. In many studies these factors have
been considered in a negative way, identifying critical elements which normally discourage
young people to embark on scientific careers [Eccles, 2009; Hyde & Lynn 2009; McRone,
Morris & Walker 2005].

In this study we will investigate the interests of students, their school experiences and
opinions concerning science and technology. Besides these three dimensions we will also
take into consideration the variable of confidence in science and scientists and we will evalu-
ate which factors influence these five dimensions. Finally, we will verify whether a relation-
ship exists between these different dimensions and the orientation present in adolescents
who feel they should undertake scientific studies or work in the field of research and in those
who have a desire to become scientists.

Background

The ‘Adolescents, Science and Technology’ survey was carried out using various ques-
tions of the international ROSE (the Relevance of Science Education) survey dedicated to
the study of the orientation of adolescents with respect to science and technology [Schreiner
& Sjoberg, 2005].

The concept of a ‘scientific attitude’ that was considered refers to the distinction pro-
posed by Klopfer as a set of affective behaviours in science education [Klopfer, 1971]. The
distinction concerns “the feelings, beliefs and values held about an object that may be the
enterprise of science, school science, the impact of science on society or scientists them-
selves” [Osborne, 2003]. In our study we considered these elements, identifying certain sig-
nificant factors that relate to the following dimensions: interests, attitudes towards school
experiences, attitudes towards science and scientists, pleasure derived from scholastic edu-
cation and the intention to pursue a scientific career [Osborne et al., 2009].
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Many studies have pointed out that an interest in science and technology is formed dur-
ing adolescence [Osborne & Tytler, 2009]. When referring to a ‘scientific interest’ we mean
primarily the ‘domain interest’ that focusses on scientific content covered during school les-
sons in line with the distinction suggested by research carried out by Haeussler & Hoffman
[Haeussler & Hoffman, 2000], given that the questions proposed elements concerning the
context of everyday life, the effects of scientific activity and the usefulness of science. On the
other hand, elements concerning a ‘subject interest’, referring to the ‘modality of learning’,
were analyzed within the sphere of school experiences, considering the evaluation of scien-
tific content offered in the classroom.

Context

The Adolescents Science and Technology survey was conducted in Italian schools, in
which the compulsory courses provided for by the Italian State are held.

The eligible population from which participants would be acquired for the study con-
sisted of all students between the ages of 12—14 regularly attending the second year of sec-
ondary school. At the time of the survey the eligible population of subjects consisted of
545,624 students [MIUR, 2014]. The Italian scholastic system includes educational insti-
tutes characterised by different orientations, in which science education may range from
a few to several hours, and usually from 1 to 3 hours. The study involved adolescents en-
rolled in the second year of a hundred randomly selected schools and was carried out be-
tween March and June 2014. In each school two classes were involved. The selection of
schools from the available list occurred on a random basis, respecting the total numbers
of students within the five geographical regions of the country: North West, North East,
Central, South and the Mediterranean islands.

The students of the selected classes completed a hard-copy questionnaire with the as-
sistance of teachers. The survey involved a sample of 3,503 students (52 % female).

Method

This article will try to highlight the relationship between 8 independent variables and
some dependent variables which we will refer to as ‘dimensions’. The study of this rela-
tionship was carried out with a view to comprehending the orientation of adolescents with
respect to science and technology. The independent variables, which were identified follow-
ing a verification of their significance, comprise gender, geographical area of residence, the
level of education of the parents, the number of books available to students, the number of
hours dedicated to science subjects at school, the use of a laboratory at school, the level of
exposure to science in the media and participation in events having a scientific nature. In all
of the regression models which we will present both the dependent and independent vari-
ables were subjected to normalization and assume values between 0 and 1. To analyse any
multicollinearity issues a correlation table was compiled for each regression model and in all
cases none of the correlation coefficients assumes values that may be considered as too high.

The dimensions selected as the subject of study for regression analysis are interests,
school experiences, opinions on science and technology and confidence in science and
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scientists. After analysing the relationship between the 8 independent variables and these
dimensions we studied the relationship between the independent variables, the dimensions
and three significant factors that concern scientific careers in order to ascertain which fac-
tors are capable of explaining the orientation of adolescents towards three characteristic
aspects of a commitment to a possible career in science: the intention to enrol in a science-
based degree course, the desire to work in the world of science and technology and the
desire to become a scientist.

Interest in Science and Technology

In line with the objectives of the study and with the methodological approach adopted
in the main international research, the first area of study examined is the level of interest in
a significant set of scientific and technological aspects.

Students are primarily interested in practical aspects related to daily activities and which
have an immediate affect at the personal level — as in the case of health — and, secondarily,
they tend to focus on more general and theoretical knowledge. Drawing up a list of main
interests, there is an evident preference for health in terms of knowledge and the possibility
to treat those in need of medical assistance. These interests are followed by the meaning
of dreams, scientific discoveries that have changed the course of history and environmen-
tal issues. Less evident were views relating to the meaning of life and phenomena not yet
described and explained in a scientific manner. Comparing the data with the Rose survey
conducted in Italy in 2009, an interest in understanding diseases remains a stable variable,
while increasing attention is paid to first-aid intervention within the medical sphere, the
meaning of dreams, inventions and environmental issues.

The interest of adolescents in science and technology was examined in a more analyti-
cal manner by studying the articulation of preferences within the list of 26 proposed items.
This strategy was adopted in order to assess the areas that attract the younger generation and
the relative degree of interest presented with respect to them within a context of significant
transformation of the image of science and technology. A principal component analysis
through successive trials allowed for the identification of 7 dimensions' (Table 1). The items
that saturated each component were grouped together by means of summation indexes.

The interests of male students are mostly related to the exploration of outer space, the
environment, agriculture and food and above all the use of technology. Female interests on
the other hand tend to focus on issues relating to health, medical treatment and the psyche.

The main territorial differences concern the subjects of agriculture and food issues, the
environment, health and medical treatment and issues more generally related to the gen-
eration of scientific knowledge, which adolescents in the South are more interested in with
respect to the other participants.

Relationships between parents’ qualifications and an interest in technology, the envi-
ronment, agriculture and food, health and medical care are negative, while a larger numbers
of books available in the home corresponds to a greater interest in environmental topics,
issues relating to space exploration and the life and work of scientists.

' The use of the orthogonal varimax rotation exemplified the choice of the limited number of
variables that saturate each component and made it possible to obtain a distinct separation between
the various components (Di Franco, Marradi 2003, Osborne 2015).
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Table 1

The items concerning interests and the 7 identified dimensions

Things [ want to know

Health and medical care

How to find cures for epidemics and diseases

Cancer: what we know and how to treat the disease

Understanding and how to find a cure for diseases such as HIV and AIDS
Emergency Medical Services

What we know about HIV/AIDS and how to keep it under control

How alcohol and tobacco can harm the body

Learning about sexuality and reproduction

Using medicinal herbs or curing myself with alternative medicine
treatments (acupuncture, homeopathy etc.)

Environment

What we do to maintain the purity of the air and drinking water

How to improve crops in gardens and fields

Agriculture and food

The benefits and possible risks of modern farming methods

The use of biotechnology to produce new foods

Outer space

Black holes, supernovas and other spectacular objects in space

Missiles, satellites and space travel

The psyche

Life, death and the human soul
Telepathy, mind reading, the sixth sense, intuition etc.

The possible meanings of dreams

Technology

The use of laser technology (CD players, barcode readers, etc.)
How devices such as television or radio operate
How mobile phones send and receive messages

How computers work

Scientific Knowledge

Famous scientists and their lives

The biggest mistakes committed in scientific research and inventions
How scientific ideas sometimes challenge religion, authority and tradition
Inventions and discoveries that have changed the world

Phenomena that scientists still can not explain

A greater number of hours dedicated to scientific subjects at school positively influences
the interest in technology and negatively influences the dimension we have indicated as
referring to the psyche, moreover having a school laboratory where science lessons are held
and experiments are carried out positively influences solely interests in the dimension that
concerns the production of scientific knowledge.

Finally, it should be noted that an increasing exposure to technical and scientific con-
tent through television, newspapers or the web corresponds to a growth in all of the identi-
fied dimensions of interest, while participation in exhibitions or science festivals has a posi-
tive relationship only with the dimensions of agriculture and food, technology and scientific
knowledge (in general) (cf. Table 2).
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Table 2

Regression models to explain the interest in science and technology

Construction

Agriculture and

Health and

Technology of scientific
knowledge

The psyche

Outer space

Environment

food

medical care

Sig.

Sig.

E.S

Sig.

E.S

Sig.

E.S. Sig. E.S.

Sig.

E.S

0.598 0.013 0.000 0.554 0.026 0.000 0.322 0.021 0.000 0.328 0.027 0.000 0.535 0.023 0.000 0.483 0.022 0.000 0.247 0.018 0.000

Sig.

Constant

1

Female
Male

0.047 0.006 0.000 -0.051 0.011 0.000 -0.067 0.009 0.000 -0.094 0.011 0.000 0.141 0.009 0.000 -0.130 0.009 0.000 -0.009 0.007 0.229

=0

0.138

1

0

North

0.013 0.397 -0.021 0.013 0.115 0.016 0.011

-0.008 0.008 0.282 -0.019 0.016 0.216 0.013 0.012 0.308 -0.014 0.016 0.386 0.011

Other=

South and

0.005 0.045 0.016 0.005 0.050 0.013 0.000 -0.003 0.017 0.871 0.028 0.014 0.044 0.022 0.014 0.107 0.027 0.011 0.014

0.023 0.008

1

Islands
Other

=0

Parents’

0.008 -0.041 0.014 0.003 0.019 0.018 0.300 0.011 0.015 0.490 -0.034 0.015 0.025 0.019 0.012 0.113

-0.023 0.009 0.009 -0.046 0.018

cultural level
Number

0.004 0.011 0.696 0.053 0.022 0.016 0.016 0.017 0.370 0.104 0.023 0.000 0.028 0.019 0.136 -0.027 0.019 0.146 0.093 0.015 0.000

of books at

home

Science-

-0.004 0.011 0.728 0.047 0.022 0.036 0.008 0.018 0.663 0.029 0.023 0.219 -0.053 0.019 0.007 0.043 0.019 0.025 -0.014 0.015 0.373

class hours
School

-0.007 0.007 0.324 -0.008 0.014 0.570 -0.021 0.011 0.071 0.022 0.015 0.143 0.008 0.012 0.522 -0.007 0.012 0.571 0.025 00:01 0.011

laboratory
Media

0.105 0.014 0.000 0.169 0.028 0.000 0.175 0.022 0.000 0.370 0.029 0.000 0.066 0.024 0.007 0.238 0.024 0.000 0.367 0.019 0.000

exposure to
science

Attend public
meetings
about

0.016 0.104 0.022 0.000

0.034 0.234 -0.025 0.028 0.383 0.067 0.028

0.018 0.017 0.275 -0.008 0.033 0.813 0.143 0.026 0.000 0.041

science and
technology

0.169

R2=

0.124

R2=

R2=0.075

0.107

R2=

R2=0.075

R2=0.038

R2=0.049
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Science at School

Very often criticisms of various kinds are formulated with respect to science courses.
Some studies in fact show that school lessons are rather theoretical and do not facilitate on
the part of students a closer contact with scientific practice, while maintaining a separation
between explanations and experiments?. For this reason, at European level the so-called
IBSE (Inquiry Based Science Education) approach was introduced with numerous educa-
tional programs in order to encourage the active involvement of students in practical activi-
ties in science subjects, allowing for the development of the analytical and investigative skills
typical of research®. The Italian Government also pointed out in a recent policy paper the
importance of “re-thinking the idea of a science laboratory as a place where ‘demonstra-
tions’ occur and a place solely associated with a technological dimension ‘to promote’ a
consideration of science laboratories as facilities where innovation may be contemplated and
which may be related to the stimulation of creative and ‘problem solving’ skills in students”*.

But what do adolescents think about science and technology lessons? To what extent
do they appreciate the usefulness of the subjects they learn about? Analysing preferences
indicated with respect to a group of items concerning scholastic experiences, we first of
all note that students positively evaluate time spent on science subjects, recognizing the
importance of the knowledge and the usefulness of science subjects. The study of science
is equally relevant for everyday life and future employment. The items most often preferred
are the usefulness of knowledge of scientific subjects and its possible advantages in both pro-
fessional and daily life. A comparison with the Rose 2009 survey data highlights a growing
emphasis on various factors: the need for a scientific education for everyone and the percep-
tion of the usefulness of studying scientific subjects for everyday life and future careers. The
consideration that science generates a form of curiosity for unknown things remains stable.

All items relating to scholastic experience were combined in a summation index, which,
as in the case of all the other variables, was then normalized®.

The multiple regression analysis carried out shows that female students evaluate their
scholastic experience more positively than male students. The appreciation also depends on
the geographical area of residence and is higher in the north of the country, while it is not
correlated with family background.

2P. E. Childs, From Ser to Stl: translating science education research into science teaching and learn-
ing, in Ciesla P. et al., Chemistry Education in the Light of the Research, Pedagogical University of
Krakow, 2014, pp. 28—29.

3The IBSE (Inquiry Based Science Education) is the pedagogical approach promoted by the
European Commission with the 2007 Rocard Report based on investigation report that will stimulate
questions and action which may lead to an understanding of phenomena and a problem-solving ap-
proach.

4 Presidency of the Council of Ministers, Ministry of Education, Universities and Research, La
Buona Scuola, 2014, p. 111.

>The items used to evaluate school science lessons were: a) I think everyone should study science
subjects at school; b) What I learn during science lessons will be useful in everyday life; c) I think that
the scientific knowledge acquired at school will be an asset in my future professional career; d) The
science lessons have increased my curiosity about things we can not explain yet; e) Science subjects
have made me more appreciative of nature; f) I would like to have more hours dedicated to science at
school; g) Science classes have taught me to take better care of my health.
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An increase in a positive evaluation with respect to science lessons at school corre-
sponds to an increase in the number of hours dedicated to science subjects and is higher
among those who have the opportunity to attend lessons in a laboratory.

Finally, the variables that have the greatest positive influence on pleasure in studying
science subjects at school are students’ participation in scientific events and, above all, ex-
posure to science through the media and, first and foremost, an interest in science and
technology. The estimated value of the parameter relating to variable exposure to science
in the media remains high but decreases if the variable which comprises all of the interests
in science and technology is added to the regression model. We have previously noted that
interests are primarily related to exposure to science in the media; with this regression model
we see that the relationship between exposure and pleasure in studying science subjects at
school is mediated by interests, this being the most influential variable (Table 3).

Table 3
Regression models to explain the pleasure in studying science subjects in the classroom

Pleasure in studying science subjects

Model 1 Model 2 Model 3
B E.S. Sig. B E.S. Sig. B E.S. Sig.

Constant 0.147 0.017 0.000 -0.102 0.020 0.000 -0.084 0.019 0.000
Female=1 Male=0 0.020 0.007 0.005 0.025 0.007 0.000 0.023 0.007 0.000
North=1 Other=0 0.054 0.010 0.000 0.055 0.010 0.000 0.056 0.010 0.000
South and Islands=1 Other=0 0.065 0.010 0.000 0.052 0.010 0.000 0.049 0.010 0.000
Parents’ cultural level 0.024 0.011 0.034 0.033 0.011 0.002

Number of books at home 0.022 0.014 0.117 0.007 0.014 0.605

Science-class hours 0.055 0.014 0.000 0.060 0.014 0.000 0.057 0.014 0.000
School laboratory 0.024 0.009 0.008 0.026 0.009 0.003 0.029 0.009 0.001

Media exposure to science 0.462 0.018 0.000 0.354 0.018 0.000 0.355 0.018 0.000
Attend public meetings about
science and technology
Interest in science and
technology

0.148 0.021 0.000 0.119 0.021 0.000 0.122 0.020 0.000

0.529 0.026 0.000 0.535 0.026 0.000
R2=0.249 R2=0.344 R2=0.342

Opinions regarding science and technology

Generally, male and female students express positive views with respect to science and
technology. In particular, general confidence is noted with respect to the activities of re-
searchers and scientific institutions. Consistent with the interests that were expressed, also
in this area students once again present an interest in work carried out to defeat serious dis-
eases, showing that science and technology may contribute towards identifying opportune
remedies for human health.
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The expressed confidence, however, is not unconditional. In fact it is possible to recog-
nise some critical elements which indicate the need to think about new models of develop-
ment in which special attention is paid to the environment and human health with a rapidity
of intervention deemed adequate from both the social and economic points of view.

A principal component analysis of orientations allows for the identification of four dis-
tinct thematic areas. The first area concerns the role of scientists in terms of knowledge®.
In this area females reveal greater scepticism in their ability to provide reliable data and to
be objective, while males show greater confidence in all aspects considered. The major con-
cerns are also present especially among students residing in northern Italy.

The second area includes views on the capacity of science and technology to address
important issues such as poverty and hunger’. In this regard the orientation of females is
more critical as is that of students living in the southern regions.

Examining more closely the critical aspects related to scientific activity, a third area is
identified; the elements taken into account concern the topic of values, the impact of sci-
entific activities on the environment and the pace of change®. These data may be compared
with the orientation of Italian public opinion and the findings of the Osservatorio Scienza
Tecnologia e Societa (Science Technology and Society Observatory) in 2014 (Bucchi, Sara-
cino 2015). Adolescents generally have a more positive attitude. Considering in particular
the rate of change affecting lifestyles brought about by science and technology, the average
Italian believes that this is the element of greatest concern, while for the students who were
interviewed this element is placed in third position following two positive considerations
concerning the treatment of diseases and opportunities for development for the younger
generations. Females in particular express doubts concerning the effects of environmental
innovations, their effect within the social sphere and an acceleration of change in lifestyles.
The analysis carried out in relation to geographical areas also indicates that the greatest
concerns regarding the aspects considered are present among students living in the South
of the country.

The last thematic area comprises expectations concerning the treatment of diseases and
the development of advantages generated by scientific discoveries®. During a phase of life
in which numerous expectations may be conjured up when considering the future, males
reveal greater expectations with respect to the success of science in the health-care field and
the possibility to exploit opportunities generated by technical and scientific innovations.
Adolescents living in families presenting a higher cultural level state they are confident in the
positive effects of science in these areas.

®The items that saturate the component Neutrality and objectivity of scientists are: a) Applying
the scientific method, scientists always find the right answer; b) Scientists are neutral and objective.

"The component Aid provided to eradicate poverty is saturated by item a) Science and technology
will help the poor and item b) Science and technology will help to eliminate poverty and hunger
around the world.

8The component Negative implications of research is saturated by item a) Contemporary science
threatens fundamental values, such as human life and the family, item b) Science and technology
change our lifestyle too rapidly and item c) Science and technology are responsible for most of the
environmental problems.

° The items that saturate the component Future opportunities offered by science are: a) Science
and technology will find cures for diseases such as AIDS, cancer etc, and b) Thanks to science and
technology there will be great opportunities for future generations.
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For the regression analysis the items included in the questionnaire used to collect opin-
ions concerning science and technology were grouped together by means of summation
indices in two dimensions: confidence in science and technology in general and confidence
in scientists.

With regard to the first dimension, the analysis highlights a significant correlation with
gender, exposure to science in the media and pleasure derived from the study of scientific
subjects (Table 4).

However, the variables relating to geographical area of residence and family background
that were considered in a multivariate model lose their significance, both in this case and
also when the dependent variable is confidence in scientists. Moreover, nor is it possible
in both cases to establish a level of significance with respect to the variables relating to the
number of hours dedicated to science subjects at school and the presence of a science labo-
ratory at school.

On the other hand, as far as the dimension that comprises opinions with respect to
scientists is concerned, once again female students show greater confidence than male stu-
dents and the confidence increases in a manner parallel with an increase in exposure to
science in the media and pleasure derived from studying science at school; an interest in
science and technology and participation in scientific events also become significant ele-
ments (Table 5).

Table 4
Regression models which explain confidence in science and technology
Confidence in science and technology
Model 1 Model 2 Model 3
B ES. Sig B ES. Sig. B ES. Sig.
Constant 0.426 0.016 0.000 0.461 0.011 0.000 0.479 0.007 0.000
Female=1 Male=0 -0.022 0.005 0.000 -0.021 0.005 0.000 -0.024 0.005 0.000
North=1 Other=0 0.012 0.008 0.122
South and Islands=1 Other=0 -0.004 0.008 0.622
Parents’ cultural level 0.011 0.009 0.198
Number of books at home 0.030 0.011 0.005
Science-class hours -0.004 0.011 0.724
School laboratory 0.014 0.007 0.053
Media exposure to science 0.056 0.015 0.000 0.051 0.015 0.001 0.053 0.014 0.000

Attend public meetings about
science and technology

Interest in science and technology 0.040 0.022 0.073 0.037 0.022 0.090

Pleasure in studying science
subjects

-0.006 0.017 0.719 0.007 0.016 0.678

0.099 0.015 0.000 0.109 0.014 0.000 0.116 0.013 0.000

R2=0.075 R2=0.064 R=0.062
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Table 5
Regression models which explain confidence in scientists
Confidence in scientists
Model 1 Model 2 Model 3
B E.S. Sig. B E.S. Sig. B E.S. Sig.

Constant 0.241 0.022 0.000 0.216 0.017 0.000 0.185 0.016 0.000
Female=1 Male=0 -0.028 0.007 0.000 -0.027 0.007 0.000 -0.029 0.007 0.000
North=1 Other=0 -0.011 0.011 0.308
South and Islands=1 Other=0 -0.001 0.011 0.892
Parents’ cultural level -0.002 0.012 0.876 -0.001 0.012 0.927
Number of books at home -0.046 0.015 0.002 -0.053 0.014 0.000
Science-class hours -0.010 0.015 0.511
School laboratory -0.019 0.010 0.047
Media exposure to science 0.048 0.021 0.022 0.046 0.021 0.028 0.042 0.020 0.036

Attend public meetingsabout ) 45 027 0.046 0.047 0.022 0.034 0.045 0.022 0.041
science and technology

Interest in science and technology 0.176 0.030 0.000 0.183 00:03 0.000 0.182 0.030 0.000
Pleasure in studying science subjects 0.171 0.020 0.000 0.165 00:02 0.000 0.165 0.019 0.000
R2=0.102 R2=0.999 R2=0.999

Scientific careers

Future vocational orientations are engendered at school. To identify the expectations
nurtured by adolescents three questions were presented. A possible path was studied in
which the initial stage would involve enrolling in a science faculty, the second stage a desire
to work in research and the third stage would present the chance to become a scientist. The
three variables proposed stimulated varying degrees of acceptance. For the first and second
variables one individual out of four amongst those interviewed gave a favourable response,
while only 14 % of the sample stated they agreed with the statement “I would like to become
a scientist”, and among these only one third of the subjects were female students. In this
section we will attempt to highlight the variables that influence these three conditions.

To identify which elements are capable of explaining the propensity to undertake a sci-
entific career each of the three dependent variables identified was related to the 8 initial
independent variables and with the 4 dimensions described in the preceding paragraphs.

The intention to enrol in a science faculty is less frequent among male students and
among residents in the north of the country. It correlates positively with the level of educa-
tion of the parents and the number of books in the home and the intention increases with
an increasing exposure to science through the media, a greater number of lessons dedicated
to science and a positive attitude concerning the student’s participation in the same. The
intention is more frequent if science classes are held in a laboratory at school, while it de-
creases in the presence of an increase in other interests. This latter tendency shows that
a dispersion of interests in various areas does not facilitate the engendering of a specific
orientation towards scientific studies.

Like the intention to enrol in a scientific faculty, the desire to work in research is also
more common among women. It increases with a concomitant increase in the number of
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books in the home, exposure to science through the media, a greater number of lessons
dedicated to science and a positive attitude concerning the student’s participation in the
same. However, it is also positively correlated with participation in scientific events and
confidence in science.

Unlike the two previous stages of the proposed career path, an aspiration to become a
scientist is more frequent among males. It is less frequent among those residing in the South
of the country, and it is associated positively with the number of books in the home and the
number of hours dedicated to science at school, exposure to science through the media or by
visiting exhibitions and festivals. It tends to increase with a stronger presence of pleasure found
in studying science, an interest in scientific topics and confidence in science and scientists.

At this point it is interesting to note that the academic qualifications held by students’
parents and the presence of science laboratories in schools appear to solely influence a stu-
dent’s intention to seek admission to a science faculty. The variable Pleasure in studying
science subjects is the most significant in all three regression models but its effect is slightly
reduced among the three stages of the outlined career path. In the presence of an intention
to continue a scientific career following graduation significant elements come into play, such
as participation in scientific events, the chance to come into direct contact with researchers
and one’s confidence in scientific studies. Finally, it should be noted that, in addition to the
student’s confidence in science, if the desire in question is to become a scientist, the confi-
dence felt with respect to this professional category becomes positively significant.

Table 6
Regression models aimed at explaining an orientation towards a scientific career

T would like to enrol L Wouldliketofinda Lo e to

in a science facult job in a scientific or become a scientist
y technological field

B E.S. Sig. B E.S. Sig. B E.S. Sig.
Constant -0.496 0.059 0.000 -0.359 0.056 0.000 -0.319 0.032 0.000
Female=1 Male=0 0.046 0.018 0.010 0.110 0.017 0.000 -0.027 0.009 0.004
North=1 Other=0 -0.061 0.025 0.015 0.047 0.024 0.052 -0.026 0.014 0.058

South and Islands=1 Other=0 -0.047 0.026 0.068 0.002 0.025 0.943 -0.037 0.014 0.009
Parents’ educational qualification 0.122 0.028 0.000 0.035 0.027 0.186 0.024 0.015 0.105

Number of books at home 0.208 0.035 0.000 0.068 0.034 0.045 0.052 0.019 0.006
Science-class hours 0.209 0.037 0.000 0.072 0.034 0.038 0.103 0.019 0.000
School laboratory 0.120 0.023 0.000 0.026 0.022 0.241 0.016 0.013 0.210
Media exposure to science 0.258 0.051 0.000 0.204 0.048 0.000 0.162 0.027 0.000

Attend public meetings about
science and technology

Interest in science and technology -0.264 0.073 0.000 0.097 0.069 0.161 0.098 0.039 0.012
Pleasure in studying science subjects 0.837 0.048 0.000 0.452 0.046 0.000 0.427 0.026 0.000

0.004 0.057 0.950 0.106 0.052 0.042 0.101 0.029 0.001

Confidence in science 0.089 0.063 0.156 0.159 0.060 0.008 0.074 0.034 0.028
Confidence in scientists 0.004 0.046 0.935 -0.031 0.044 0.481 0.097 0.025 0.000
R2=0.349 R2=0.125 R2=0.281
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Discussion

The interest in science and technology on the part of adolescents is a multidimensional
concept that has been studied with this work, taking numerous elements into account. The
analysis carried out allows for the identification of those elements which may be considered
the most significant.

Firstly, there are significant differences between males and females; males display a
stronger orientation towards technology, the exploration of outer space and the environ-
ment, while females present a greater interest in health and want to understand the ultimate
goals of scientific activity. Moreover, the students’ experiences at school have a significant
effect on their interests and laboratory activities tend to nurture their curiosity with respect
to scientific knowledge. Again, gender differences are found and it is noted that females de-
rive a greater sense of gratification from science subjects studied at school.

Another key factor is media exposure; for all interests there is a strong correlation in this
respect, which indicates an important influence of the media on adolescents’ preferences.

Students express positive opinions about scientific institutions and research activities,
recognizing the progress that science has made in combating disease. Some doubts are de-
tected however concerning the capacity to develop adequate responses to environmental
problems and welfare issues in general. This type of concern shows that apart from scientific
competence and expertise there is a need for intervention on the part of public institutions
and policy-makers in the definition of a sustainable form of development. Students and es-
pecially girls do in fact manifest certain doubts in the ability of scientists to provide a secure
response and objective data, this being an attitude particularly evident in students living in
the north of the country, the area which is the most highly developed from the economic
and industrial point of view.

Students express varying degrees of interest in scientific careers. About a third state that
they intend to work in the world of scientific and technological research; these are students
who derive a sense of gratification from science lessons at school, are interested in the work
of scientists and have a positive view of scientific activities. For these students it is thus cru-
cial to have a direct relationship with the world of research and they are willing to become a
part of this sector in the future assuming a professional role.

The desire to enrol in undergraduate science courses, however, is evident in male and
female students who come from families characterised by a fairly high cultural level and
have acquired significant ‘scientific’ experiences at school. The choice of going to university
carries on a family tradition and is almost always sustained by a good secondary school edu-
cation which will make it possible to choose quite demanding academic courses for which
above-average scholastic achievements are required.

Finally, the group of subjects who intend to become scientists, formed mainly by males,
is restricted and represents 14 % of the sample. The lack of interest in becoming a profes-
sional scientist is due to the fear of embracing an activity too demanding in terms of one’s
personal commitment, and with a reduction in important opportunities for self-realisation
beyond the sphere of one’s work as highlighted by the ASPIRE project (Archer et al., 2014).
The male and female students in this group have various interests, but to a greater degree
with respect to others reveal greater confidence in scientists. The students interested in sci-
entific careers state that they have an interest in science in many respects but they differ de-
pending on the commitment required. It is thus not possible to imagine the introduction of
simple policies aimed at supporting an interest in science and technology and encouraging
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Figure 1. Graphical representation of regression models to explain
an orientation towards a scientific career
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scientific careers that will in any case be chosen by a small proportion of students. Rather, it
will be useful to support the students with the characteristics described in their intention to
undertake the careers that have been described, reinforcing contextual factors and intrinsic
motivations to foster the development of a life-project within the scientific field.
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Russian-French Scientific Collaboration:
Approaches and Mutual Attitudes:

Abstract: This article presents the results of a survey of Russian and French scientists, which has been
conducted via face-to-face interviews, to identify motivations, origins, and a pace of development for
scientific collaborations between the two countries. Respondents had experience in different types
of interactions, including participation in joint research projects, fellowships, and part-time work in
partner’s lab. The major obstacle for these collaborations is the lack of funding, some logistical prob-
lems, with other issues related to the specifics of organization and regulation of scientific research in
Russia. Sanctions and the state of foreign affairs also affect collaborations, even if indirectly. However,
despite the existing obstacles, both parties are willing to continue joint work. Most of the findings of
this study, which appeared to be more specific to science disciplines than to Russian-French rela-
tions, are likely to be applicable to the understanding of collaborations between the Russian and EU
scientists in general.

Keywords: international scientific cooperation, Russia, France, mutual perceptions, obstacles, pros-
pects.

Most studies of international scientific cooperation can be classified into the three cat-
egories, which focus on bibliometrics, legal and political issues, and existing collaborative
programs, respectively. Bibliometric analyses are typically used to measure the intensity and
productivity of collaborations. These studies showed, for example, that researchers from the
developed Western countries prefer to publish jointly with their colleagues from the same
country group (e. g., Chinchilla-Rodriguez, Vargas-Quesada, Hassan-Montero, Gonzalez-
Molina, & Moya-Anegdna, 2009; Gazni, Sugimoto, & Didegah, 2012; Marshakova-Shai-
kevich, 1995; Mirskaya, 1999; Shaposhnik, 1999; Wagner & Leydesdorff, 2005; Wilson &
Markusova, 2004). Wilson and Markusova (2004) used bibliometrics to demonstrate that
some developing countries, such as Russia, are trying to “catch up” by widening their coop-
eration with Western European and North American countries. In yet another study of this
type, Shaposhnik (1999) used data from the Science Citation Index to follow changes in the
Soviet/Russian international scientific collaborations.

Studies dealing with legal and political aspects of international scientific cooperation
can be exemplified using a recent work by Kiselev (2014), who discusses these issues for
Russia. The author suggests that the improvement of international ties can help Russia to
become more successful in attracting a young generation into science, increase publication
outputs, improve its currently weak grant system, efc. In another study of this kind, Dezhina
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(2010) shows how science and innovation policy in Russia affects the pace of development
of international scientific collaborations.

Finally, the third group of studies comprises reports on results of ongoing collaborative
efforts, predominantly within the EU Framework programs. These studies often concen-
trate on specific subjects (biotechnology, nanotechnology, etc.). Thus, Sharova et al (2016)
analyze major instruments of government support for biotechnology and bioeconomy in
Russia and discusses the possibility of applying these mechanisms to international coopera-
tion. Other studies from this category also evaluate various EU programs (Horizon 2020,
ERANET) to identify the extent to which they influence Russian regional development
[Sharova, Dzedzyulya, Abramcheva, & Lavrova, 2016].

A number of publications devoted specifically to the Russian-French cooperation in
science and technology is relatively limited. Often these studies consider Russian-French
interactions in a broader context of international cooperation. Some publications, which
focus on bibliometric indicators [Aldieri, Kotsemir, & Vinci, 2017; Markova, Shmatko, &
Katchanov, 2016], provide valuable information on the relative standings of the two coun-
tries. Russian articles that analyze the reform of the Russian Academy of Sciences (RAS)
provide comparison of the Russian and French systems of science. The defenders of RAS
have been using the French CNRS (le Centre national de la recherche scientifique) as an
example of a similarly structured system that is successful. The CNRS is usually regarded
as an effective collaborative scheme between the Academy institutes and universities and as
a proof that having an independent system of fundamental research is important. Examples
of such studies include Polterovich (2014) and Varshavskii’ (2011). Another direction of
research represents historical studies of Russian-French collaborations or scientific interac-
tions in certain disciplines, for example, mathematics [Graham, & Kantor, 2006; Graham
& Kantor, 2009], space biology and medicine [Grigor’e, & Kotovskaya, 2016] or sociology
[Gofiman, 2014]. Sometimes these relationships are analyzed through the prism of Russian
emigration to France [ Gofinan, 2014] or focused on certain professional Diaspora groups in
France — for example, IT specialists [Smirnova, n.d.].

A separate group of studies includes formal reports, which document activities of Rus-
sian and French scientists within inter-governmental collaborative schemes. For example,
a special issue of “Vestnik RFBR” (Russian Foundation for Basic Research) [ Vestnik RFFI,
2016] was devoted to the 20" anniversary of the RFBR-CNRS supported Russian-French
scientific projects. The issue contains articles by Russian scientists who participated in these
collaborations, which describe their disciplinary areas, research findings, and project out-
comes; additionally, it includes samples of opinions of Russian participants on their co-
operation with French partners. These views cover a history of a given collaboration, its
sustainability, prospects, and approaches to a search for partners.

All of the above works, while providing useful information on a “big picture”, do not
reveal the nature of cooperation, mutual perceptions of collaborating researchers, and fac-
tors that influence their pace of development.

One study, which is unrelated to science but is relevant to the context of this paper, has
been implemented by Muratbekova-Touron (2011), who conducted a survey of mutual per-
ceptions of Russian managers working in France and of French managers in Russia. Some
observations of asymmetry of these perceptions bear similarities to the findings outlined in
the present article. Muratbekova-Touron shows that French culture has historically attract-
ed Russian people. Russian nobility adopted French as their conversation and correspon-
dence language, contributed to the spread of French culture in Russia, which till present
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remains highly popular. This differed drastically from the views held by French managers,
some of whom even expressed “Russo phobia”. Then, the issue of language turned out to be
important, especially for the Russians working in France.

Our study addresses the question of mutual perceptions of Russian and French scientif-
ic collaborators. The results revealed that most factors that affect the development and pace
of these collaborations are discipline- rather country-specific and therefore findings of this
work can be applied to analyses of collaborations between Russia and other EU countries.

Study Design

This study has a goal of understanding how international scientific cooperation works
and evolves at the level of individual researchers, based on their personal stories, opinions,
and perceptions. The respondents have been asked questions on such issues as history and
reasons for partnering with Russian / French colleagues, pace of development of these col-
laborations, benefits and obstacles of this joint work, assessment of graduate students in-
volved, and effects of the new political situation and economic sanctions. The idea was
to cover a wide range of aspects rather than to pursue each of these in depth. The study is
based on unfocused interviews when conversations can develop in various directions. This
approach is not suited for simple generalization of results in statistical terms; instead, it pro-
vides a wide variety of views and mutual perceptions.

A total of 39 interviews (15 Russian and 24 French respondents) have been conducted,
from which 34 were face-to-face, and the rest — by phone or Skype. During the analysis,
it became clear that a sub-group of the French respondents which consisted of Russian-
speaking researchers, who reside permanently in France, should be assessed separately. The
members of this sub-group were middle-aged or older and, therefore, have worked in both
Russian (or Soviet) and French science systems. As a result, their attitudes differed from
those of the native French researchers. Somewhat paradoxically, the phenomenon of only
partial assimilation of Russian researchers can be attributed to a certain similarity between
the science systems in the two countries. Russian scientists, who moved to France, were
under an illusion that the French system should work similarly to what they got accustomed
to in Russia (Soviet Union). “France sometimes gives an illusion of something familiar and
a hope to find something that was lost”, — noted one of the French respondents.

The respondents were selected on a snowball basis; however, the names of the initial
group have been suggested by the French Embassy in Moscow and included those research-
ers that have been actively involved in collaborations under the framework of the French or
Russian-French government programs. These first interviewees have been asked to provide
names of other Russian or French colleagues who either participated in collaborative proj-
ects or had work experience in France / Russia.

Further selection of respondents was based on a set of criteria aimed to diversify science
fields, types of research, and their duration as following:

1) areas of traditional strength of Russian science (physics, math), advanced areas
(biomed), and region-sensitive areas (paleontology, archeology, history) have been
covered;

2) the respondents have been chosen from both fundamental and applied fields; some
respondents were also involved in commercial applications of research results;
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3) different types of collaborations have been covered (joint research projects via EU /
French instruments; various research / training / teaching schemes);

4) the respondents included the researchers with on-going collaborations and those who

were involved in this cooperation in the past.

A geographic diversity of the Russian and French respondents is different: the Russian
respondents are mostly from Moscow while their French colleagues have better regional
representation. The respondents specialize in different research fields — physics, mathe-
matics, biology, biomedicine, Earth sciences, archeology, paleontology, philology, and his-
tory. They are predominantly middle-aged or older.

All the interviews took place between September 2016 and May 2017. The predominant
number of respondents agreed to talk on the condition of anonymity. Respondents were not
controlled by age or duration of collaboration.

The opinions of all the French respondents, including those from the Russian Dias-
pora, were analyzed together, as a “French view”. However, for issues on which the views of
the Diaspora members deviated considerably from those of the native French scientists, the
answers have been treated separately and compared to each other.

Cultural Aspects and Role of Language

Russian respondents discussed extensively the role of the French language and similari-
ties of the Russian and French science systems. Many of them pointed out that the French
and Russian research systems are similar because CNRS was founded in 1939 as a “mir-
ror” of Soviet Academy; the same is true for INSERM (Institut national de la santé et de
la recherche médicale) as a parallel structure for the Soviet Academy of Medical Sciences.
By contrast, French respondents did not pay much attention to these historical facts.

Indeed, many features of the two systems remain similar. Both CNRS and the insti-
tutes of RAS laboratories cooperate with universities, although, in Russia, these collabora-
tions are informal and not regulated administratively. Likewise, both systems are largely
government-regulated and, therefore, rigid, with researchers holding permanent positions.
At the same time “ France gives its researchers a possibility to do what they want and this makes
the difference not only with Russia but also with USA, where you have to apply for grants all the
time” (Russian biomedical scientist, No 1).

In discussions about the importance of language skills, most Russian respondents not-
ed that knowing French is crucial for maintaining long-term contacts with French scientists
even though English can be spoken in French labs. At the same time, no correlation was
found between the knowledge of French and the status of a collaboration. Some of the re-
spondents, who are fluent in French, don’t cooperate with the French any more.

The proficiency in French has been cited as important not only for work reasons but also
for better understanding the culture and for communicating outside of a lab. Most respon-
dents stated that French culture and mentality are close to Russian, especially if compared
with those of Germans, British or Americans (the respondents have experience in collabo-
rations with these countries). In particular, Russian respondents mentioned as “similar” the
following characteristics:

» French scientists, like Russians, can generate ideas but have difficulty with their

commercial applications;
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» They are better scientists than” administrators and businessmen”;

* The French may find compromises in difficult legal situations, like Russians do.
“They may negotiate alternative routes when it is important for decision-making”
(Diaspora math, Ne 1);

+ They value uniqueness over unification.

At the same time, in the research culture, the French adopted some elements of the
American (broader — overall Western) behavior; €. g., they pay much more attention than
Russians to self-promotion. Overall, the respondents admitted that France is a very com-
fortable country for doing science.

Reasons to Start and Continue Collaboration

The study shows that there is no common approach to start a collaboration. The rela-
tions of the Russian respondents with their French colleagues started due to:

» Fellowships (temporary positions) at French labs and universities;

* Meetings at conferences;

* An initiative from the French side (interest to Russian publications or inventions);

* Accidental meetings with French scientists working on similar problems during

visits to France.

In some cases, personal acquaintances have resulted in joint projects under the CNRS-
RFBR calls. In others — to “pendulum” migration when Russian scientists have worked for
extended periods in French labs and exchanged graduate students. Several respondents had
a one-time fellowship and then continued the relationships remotely.

French respondents appear to be more proactive in seeking partners for collaboration.
They often stated that they were actively looking for Russian partners. This is especially true
for scientific fields that are region-specific, like geography, anthropology, botany, and Earth
sciences. It is also true for areas where Russians have good data and sample collections (e. g.,
viruses or soil).

Half of the ‘native French’ respondents stated that they were looking for contacts with
Russian researchers for a variety of reasons. These could be pure scientific interests (looking
for specialists, data, or access to infrastructure) or some less obvious motives. In one case,
a respondent developed interest in Russian science because his daughter decided to study
Russian and make trips to Russia. In another case, a French researcher wanted to help Rus-
sian science after the breakup of the Soviet Union:

‘After the breakup of the Soviet Union I understood that it will be very difficult for science
and decided to help Russians... There are many distinguished and unique scientists in Rus-
sia and collaboration gives a possibility to establish contacts and develop friendly relationships’
(French biophysicist, Ne 1).

Accidental meetings with Russians at the conferences also were starting points for fur-
ther collaborations. Two respondents started to cooperate because of Russian-speaking col-
leagues who work in their divisions:

“After the breakup of the Soviet Union many Russians left to France and United States.
1 first started to work with Russians in France” (French physicist, Ne 2).

“[I started to collaborate with Russia due to colleagues of Russian origin. Now we develop
collaborations between French biologists and Russian physicists” (French physicist, Ne 3).
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All the respondents from Diaspora stated that they have never interrupted collabora-
tions with Russian colleagues in a variety of ways (formal and informal, in research and
teaching).

“I always continued to collaborate with Russia, and especially intensive it was in the 90-s
when there were special grants for countries of the Former Soviet Union, like INTAS, for ex-
ample” (Diaspora physicist, Ne 2).

“I preserved all my linkages with Russia, and I tried the new form of teaching of Russian
students from Russian universities. It is individual work with a small group. I am teaching online,
and then each student writes essay and then passes an exam, using video conference” (Diaspora
astrophysicist, No 3).

The survey revealed that aside of scientific interests, the collaborations could be in-
spired by an interest in training students, in teaching them new methods of research through
their work in partner laboratories. Therefore, both parties are quite rational in their attitude
to collaboration. They look for ideas, complimentary expertise, and good students.

“Russians are good specialists in regional geography, linguistics, and archeology. And I can
use technical tools for working with their data and check hypothesis” (French Big Data special-
ist, Ne 4).

“Russian researchers have a good knowledge of nature and objects. French scientists know
how to use science-intensive methods of analysis. In Russia, these methods are not used” (Dias-
pora hydrogeologist, No 4).

Intentions to further collaboration were expressed by both Russian and French re-
spondents. In Russia, only those who work under formal international research coopera-
tion tools supported by the Russian and French respective agencies plan to continue joint
activities. Others reported the end of cooperation for one major reason: loss of interest
in their research topic from the French side. This means that Russian-French official
schemes for collaboration play an important role in sustainable development of partner-
ships. Overall, as other surveys show, (Shmatko, & Volkova, 2017) Russian scientists of
higher qualifications do not consider international cooperation as important factor for
successful professional activity: only 5.8 % of scientists working in research institutes and
3.8 % employed in universities value international cooperation as an important factor for
professional growth. These are amazingly low numbers that demonstrate a continuing
autarchy of the Russian science.

Half of the French respondents stated clearly their wish to continue and expand col-
laborations; for the Diaspora, this was not even a question — they maintain sustainable
contacts. Some of the French researchers would like to take part in Russian programs that
welcome foreign participation. Others are seeking Russian universities that wish to include
them in collaboration schemes. One respondent would like to widen areas of collaboration
by focusing not only on scientific research but also on commercially valuable developments.
Some Diaspora researchers have a rather “romantic” view of the reasons for long-lasting
collaboration:

“France is interested in cooperation with Russia because for them Moscow is the same as
for us — Paris. Here is the saying, that ‘those French is bad who does not have Russian grand-
mother’. Russia and France are fond of each other. The first wave of [Russian] immigration
influenced French science and culture” (Diaspora astrophysicist, No 3).
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Mutual Perceptions Regarding Russian
and French Graduate Students

Students play an important role in international cooperation for at least two reasons:
(1) they learn fast and then apply new knowledge in their home countries (especially when
experimental studies are concerned). (2) Students are the future of inter-country scientific
relations; they ensure the continuity of collaborations. Russian and French students estab-
lish long-term linkages that may yield new joint projects in the future. Therefore, an impor-
tant question is whether the students who participate in international collaborations are well
trained and have good soft skills.

The opinions of respondents turned to be very different. Some Russian respondents
think that French students are weaker than their Russian counterparts. Others stated that
students from both countries are alike. The differences in training were mentioned: French
get deeper education and Russians — broader. As far as personal qualities are concerned,
Russian students were called as having “more initiative”, and “independent-thinkers”.

Aview of the Diaspora respondents was similar to that of their Russian colleagues. They
praised mostly Russian students, who are regarded as a benchmark.

“There are good French students, from Ecloes, not worse than Russian ones. Ecoles — this
is the level of best Russian universities in their better times” (Diaspora physicists, No 5).

“Russian graduate students from Moscow state university are much stronger than the French
ones” (Diaspora chemist, Ne 6).

“I mostly have graduate students from Ecole. They have equal level to Russian students
from the best universities — Mechanical-mathematical department of the Moscow State Univer-
sity, Higher School of Economics, and Independent University” (Diaspora math, Ne 1).

French respondents tried to perceive it in a comparative, alienated way. Some of them
consider that students are more or less alike, but Russian students have certain peculiarities,
for example, they are shy, do not ask many questions, may work long hours and lack some
skills that are a norm for French students:

“Russian students know a lot but they are unable to write a well-structured article, while
French are usually obsessed with good structure. Russian texts are more descriptive; problemat-
ics is unclearly stated. Sometimes it is opposite — very abstract writing without any empirical
evidence” (French historian, No 5).

Overall, the native French respondents talk about Russian students with warmth and
sympathy, while the Diaspora researchers did not demonstrate similar attitude towards
French students.

Common and Russia-Specific Problems

The survey has revealed that there are general and country-specific obstacles to coop-
eration between Russia and France. Common problems include lack of funding for collabo-
ration, difficulties related to customs clearance (for transferring samples and other research
materials), and visa issues. Country-specific problems are connected to how Russian sci-
ence is organized and functioning. Lack of proficiency in the English language also turned
to be a Russia-specific problem.
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Overall insufficient funding has been mentioned most often. Other common issues,
such as exchange of samples, customs clearance, and assignment of intellectual property
rights, are disciplinary-specific.

Aside of admitting that fundung is scarce, some French respondents connected the lack
of money to “big-time policy”:

“For the CNRS, Russia is not priority anymore, especially after the closing of the CNRS
representative office on Russia” (French philologist, Ne 6).

Lack of financial support turned to be not the most cited difficulty for the French re-
spondents. The number one problem is the state of the Russian science, including funding,
bureaucracy, age of scientists, knowledge of foreign language, and rather recent addition to
this list — pressure to publish, wish of the Russian side to publish as many articles as pos-
sible. All these factors influence the pace of collaboration.

Some of the French respondents indicated that the level of Russian science has declined
and as a result “in the 90-s it was possible to start collaboration with many Russian organiza-
tions, and at the present time you should know for sure, with whom you are dealing” (French
physicist, Ne 7).

Insufficient transparency is also a problem in a broader sense:

“Some are cautious in traveling to Russia because of instability and lack of transparency in
political regime. Diaspora researchers are least afraid at this point” (French biophysicist, No 1).

Older-age scientists who hold leading positions at Russian research organizations and
universities are also considered to be a hamper:

“In Russia, there are many aged science administrators, just look at the age of academi-
cians” (Diaspora physicist, No 2).

“There is misunderstanding of the concept of “collaboration” in Russia, especially among
aged researchers. It is not a charity, it is equal exchange. You collaborate because your partner is
better than you or is equal to you or even worse than you but due to partial transfer of joint work
to him you are saving time. In Russia sometimes think that collaboration means that country-
partner will give Russia money or any other goods” (French archeologist, Ne 8).

This citation highlights a sometimes passive position of Russian scientists. If one is con-
sidering cooperation as a form of charity, then “waiting” is more natural than being proactive.

Another problem hampering fruitful cooperation is the lack of English language knowl-
edge in Russia. It is noticeable that no one from the native French speakers said that Rus-
sians must know French.

“Many young Russian scientists do not want to study even English... After three years of joint
work some Russian participants did not manage to learn English. This limits their ability to take
part in international conferences and communicate with foreign partners” (French historian, Ne 5).

“It is difficult to find partners because sometimes contact persons in Russia cannot write in
English. We had a case when we were unable to overcome language barrier” (French anthro-
pologist, Ne 9).

The language problem is seen differently from the Diaspora side: they mention that
the requirement to learn French (applicable to graduate students and postdocs) hampers
cooperation with young Russian scientists. To their view, this is a French problem, not the
Russian one.

Visa issues are mostly affecting the French side, according to both the Russian and
French respondents:

“Visa regulation is good for the Russian side. French sometimes may get visa fast only due to
personal linkages” (Russian neurophysiologist, Ne 3).
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“It is difficult to organize long stay of French students and graduate students in Russia, be-
cause of visa issues and other logistics. But the main problem is to get long-term visa for French
students” (Russian biochemist, Ne 4).

“Visa is a problem. French give long-term (up to 5 years) visas to Russians, and Russians —
only one-time visas” (French archeologist, No §).

Visa issue is to some extent a local problem. In some Russian universities, paperwork for
a visa is not a problem, and foreign partners get long-term visas without significant efforts.

Finally, a rather recent problem is the pressure to publish. Those French respondents
that were collaborating with Russian partners for years, especially noticed this change:

“Now all Russians want to be co-authors of publications. Instead of 2—3 coauthors we have
15— 16, and most of them are from Russia.” (French archeologist, No 8).

“In Russia, they want fo have many publications, and they are expecting that we will publish
together. I publish 2—4 articles per year, and in Russia the requirement is 4—6 publications, and
it is not possible.” (French mechanical engineer, Ne 10).

“ For Russians number of articles is more important than their quality. It is a reporting in-
dicator for grants. Scientific level of an article is of secondary importance.” (French Big Data
specialist, Ne 4).

It is noticeable that the Diaspora respondents did not mention this issue at all. Probably
they understand the origin of this phenomenon better due to their ongoing engagements
with Russian collaborators, and this is not a surprise for them.

Despite a variety of problems, when the respondents have been asked about measures
that could enhance collaborations, they were talking mostly about the necessity to increase
funding. At the same time, the respondents have different views about the preferable forms
and purposes of financial support. Among the areas, the lack of support for the following
have been mentioned:

» Joint research projects,

* Organization of international conferences,

* Support of graduate students participating in joint international projects,

* Fellowships.

Influence of Sanctions and State of Foreign Affairs

Sanctions is a comparatively new issue in international scientific collaboration however
it cannot be considered a direct obstacle for cooperation. The survey confirmed that the
sanctions are not seen as a hamper by the predominant number of respondents both in Rus-
sia and France.

No Russian respondents explicitly stated that the sanctions or the current state of for-
eign affairs are a serious problem. But from the wording, it was clear that the respondents
see some influence and thus think that scientists through international collaborations may
oppose worsening of the relations at the government level:

“When relations in politics worsened, relations in science are improving because this is an
attempt to compensate difficulties of the political climate. It was much more difficult in USSR
but still, foreign scientists were inviting Soviet scientists to visit them” (Russian biologist, Ne 5).

While talking about sanctions, all the Russian respondents were assessing the reaction
of the French side or were discussing a broader political context. No one was looking at the
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sanctions as a result of the Russian politics that has led to such an outcome. It looks like
scientists are cautious and want to separate themselves from the domestic political context.

Most of the French respondents think that the sanctions and political tensions do not
influence scientific collaboration. The Diaspora representatives were the most positive:
all except two respondents said that the sanctions did not affect cooperation.

“Sanctions did not have any effects. We continue to work with Russia. France is a tolerant
State, it has freedom of speech”(Diaspora physicists, Ne 5).

At the same time, the French respondents (including the Diaspora) were talking about
a difficult political situation and worsening foreign affairs. The most common point of view
was that politics influences collaborations indirectly, and negatively. However, at the level of
universities, political factors may not have an effect.

“Political and economic situation in Russia do not favor cooperation. But at the level of
French universities the politics is neutral. There is no encouragement of cooperation and there
are no obstacles” (Diaspora radiochemist, No 7).

“Political considerations influence science indirectly. In France the views expressed by
the President Charles de Gaulle are still powerful — ‘Russia as a counterbalance to the United
States’. But: it is not easy to develop cooperation after Ukrainian events. At the level of univer-
sities it is possible to sign agreements but better not to advertise them in mass media” (French
physicist, Ne 7).

The latter statement resembles the situation that was in the 80-s, after the Soviet Union
entered Afganistan. In recently published memoirs, Claude Lorius, a French specialist in
climatology and polar research and a foreign member of the Russian Academy of Sciences,
discusses the influence of foreign affairs on scientific collaborations with Soviet scientists,
back in the 80-s (Lorius, 2016). He writes that a close cooperation with Russians at that time
and mentioning them in scientific results could generate criticism and blaming.

One respondent thinks that the sanctions have some positive influence on development
of cooperation:

“There is a certain positive because of sanctions. The Ministry of Foreign Affairs (Ministre
des Affaires étrangéres) decided to increase financial support for Russians — for example, to
cover travel expenditures of young Russians who come to study in France. But CNRS thinks dif-
ferently. Russia is not priority for them. ANR also does not have bilateral agreement with Russia,
and they do not want to discuss the subject of cooperation with Russia” (French physicist, Ne 2).

One of the respondents expressed an interesting opinion about the role of scientific co-
operation and its potential to become a “soft power”. He thinks that science diplomacy has
little influence on foreign affairs. In his view, the best way to develop linkages and mutual
sympathy is not by doing scientific research, but through studying language:

“It is better to develop linkages through study of language. And French can do it very well.
For example, there is a French cultural center in Moscow (Institut Francais de Russie). It pro-
motes study of French language” (Diaspora math, Ne 1).

Discussion and Conclusions

The results of this survey are dependent on the initial selection of respondents. There-
fore, the findings demonstrate only some characteristics of collaboration. It does not mean
that they will be reproduced in full on another sample. At the same time, the group of re-

SOCIOLOGY OF SCIENCE AND TECHNOLOGY. 2018. Volume 9. No. 1 111

spondents in this survey included both current and past participants of collaborations / fel-
lowships / temporary work in Russia or France, scientists of different age and fields of study,
and thus represents a wide variety of views.

Overall, the parties are willing to collaborate and there are no unsolvable problems.
Those researchers who do not participate in joint projects or other forms of interaction any
more, still contributed from their previous experience of working with/in France or Russia,
as they did in cooperation with other countries. What is more important, in many cases,
even when scientific cooperation came to an end, friendly relationships have continued.
Personal friendships may have a larger impact on strengthening the links between the two
countries than formal research partnerships.

Many respondents pointed out that the French and Russian research systems are
similar because CNRS was founded in 1939 as a “mirror” of the Soviet Academy; the
same is true for INSERM as a parallel structure for the Academy of Medical Sciences.
Both systems are very much government-regulated, and researchers in the scientific in-
stitutes hold permanent positions. This similarity simplifies mutual understanding but at
the same time creates a situation when the Diaspora researchers, i.e. Russian-speaking
scientists working permanently in France, are predominantly not-assimilated. They are
“Russians in French system”. Similar situations may exist in other countries as well,
but when systems are very different, like, for example, in Russia and USA, immigrant
researchers are forced to detach themselves from their previous views and habits. The
“French of Russian origin” were the most judgmental when discussing the motives of
collaboration, obstacles, and quality of student training. Such criticism is not a factor of
age or a year of their exit from Russia. Similar views were expressed by both older (who
had the Soviet experience in science) and younger respondents, (who emigrated in the
90-s and 2000-s).

At the same time, the Diaspora researchers can be considered as a driving force for
cooperation. All of them have continuing collaborations and links with Russia in various
forms. Those Diaspora researchers who have Russian passports are especially mobile and
can be more flexible than their native French colleagues about short-term visits if nego-
tiations or consultations are necessary. Moreover, some French scientists were involved in
cooperation with Russian researchers exclusively due to the Russian-speaking researchers
working in their labs (institutes, universities).

Overall, directly and indirectly, the respondents acknowledged strong bonds between
the two nations, and a mutual cultural influence (including the impact of post-revolution-
ary Russian emigration on France). Cultural interconnections help to sustain research link-
ages. In this respect, France is a special country for Russia, though, on average, the country
of origin does not play a key role in the selection of scientific partners. Nevertheless, given
several choices, the Russian scientists preferred France (for example, for short-term fellow-
ships, temporary research positions).

The knowledge of the other side’s language or at least the knowledge of English is im-
portant for strengthening international cooperation. This is in line with the findings of the
Muratbekova-Touron’s (2011) survey of mutual perceptions among Russian and French
managers. In our survey, the value of knowing French has been emphasized especially by the
Russian respondents. They respect the French’s “love” to their language. The survey shows
that language continues to be an issue, and the parties predominantly use English for com-
munication. A solution could be in offering intensive language courses to scientists who have
won a grant or received a fellowship in France. Germany offers such courses, which proved
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effective (for example, for Alexander von Humboldt fellows). So far, the knowledge of even
the English language continues to be a problem for the Russian side, as admitted by both
young and older researchers alike. French respondents consider this to be a problem. Yet,
they are very tolerant to Russians who do not know French and are extremely pleased when
meet Russian scientists in Russia who do speak the language. None of the native speakers
cited the knowledge of French is a prerequisite for cooperation.

Both undergraduate and graduate students are a future of science and international co-
operation. In Russia, alarming moods about a worsening quality of higher education are
common. The survey has demonstrated that Russian students are assessed positively by both
the Russian and French respondents. In addition to a broad knowledge of certain areas of
research, Russian students were praised for several personal qualities, including the ability
to work long hours, persistence, and independent thinking. French students that partici-
pate in international collaborations are also strong. They have been characterized as well-
educated, curious, efficient, and able to structure their scientific work. Judging from the
opinions on students, it is possible to conclude that there are preconditions for continuing
the French-Russian cooperation.

How do collaborations start? The survey reveals variety of ways, among which encoun-
ters at international conferences play an important role. Unfortunately, Russia currently
hosts fewer conferences than before, especially in humanities. In defining possible collab-
orative schemes, support of international events should be carefully considered.

Overall, according to the survey, the French respondents seem to be more proactive
in seeking partners for collaboration. “I was looking for...” was more characteristic for the
French respondent while typical Russian responses would be “they found me; they invited
me”. In the beginning of 90-s, during the most severe crisis in Russian science, many
countries and international organizations started to provide assistance. The transforma-
tion from “assistance” to “collaboration” was long and mentally difficult. At present, the
concept of an equal partnership is common in the Russian-French collaborative schemes
(e.g., parity in volumes of funding) but the mental perception of foreign partners as pro-
viders of “aid” is still widespread and could have influenced the views of some Russian
respondents.

Concurrently, the reasons for collaborations proved to be pragmatic for both sides. Aside
from exchange of ideas, dividing responsibilities, labor costs, and training students, the par-
ties were interested in specific geographic areas, collections, databases, access to unique
equipment, learning methods and techniques of research. This finding is line with previous
studies of outcomes from international programs conducted in Russia. For example, the
evaluation of Russian-American cooperative grants program that was conducted in the end
of 90-s — beginning of 2000-s, showed similar results (Dezhina, 2005).

The respondents listed a variety of problems that hamper cooperation but none of them
are exclusive for Russian-French collaborations. Lack of funding has been cited most often;
such issues as difficulties in obtaining visas, transfer of samples, exchange of experimental
data and materials also were mentioned.

A growing obstacle is the organization of research work in Russia, requirements to-
wards reporting, and heavy focus on bibliometric output. These are the consequences of
the current Russian science policy which cannot be changed at the level of individual uni-
versities or research institutes. The most characteristic example of a new obstacle is the
pressure to publish. Russian scientists need publications in journals indexed in Scopus and
Web of Science. It is important for the assessment of both individual researchers and whole
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research institutes, for reporting purposes of grant-awarding organizations, and as a way to
get monetary bonuses. The backside of this requirement is that it leads to chasing quantity
at the expense of quality. French partners feel this pressure because a Russian side would
like to have more joint articles with a larger number of Russian co-authors. Publishing in
co-authorship with foreign researchers gives access to better (higher impact) journals and
thus improves the bibliometric indicators. This trend — to publish more with foreign co-
authors — has already been identified by the Russian Ministry of Education in Science in
their assessment of bibliometric performance of the leading Russian universities (Ivanter,
2017). In France, the situation is different and the “publish or perish” slogan is not as
abused as it is in Russia.

Sanctions and the state of foreign affairs are also a factor that should be considered in
discussions of the status of international collaboration. The views of the Russian and French
respondents differ somewhat, although in general both sides claimed that the sanctions did
not influence their particular partnership. The Russian scientists mixed the sanctions and
the changes in foreign affairs between the two countries. At the same time, the Russian
respondents have been raising an issue of science diplomacy, thus indirectly admitting that
some problems exist. In their reflections on the sanctions and state of foreign affairs, the
Russian respondents based their judgement on the position of the French side, without
looking at the sanctions as a reaction to Russian politics. They did not frame the Russian
international politics as good or bad. This may be an indicator of the reluctance to discuss
the sanctions in a broader political context and of the wish to separate scientific work from
the surrounding economic and political factors.

The French respondents described the political situation as a difficult but stated that it
influences scientific cooperation only indirectly, if at all. They suppose that at the level of
universities, political factors may not have an effect.

Overall the idea that science is a sphere that connects countries at all times was shared
both by the Russian and French respondents. And thus, it is appropriate to conclude by re-
peating the words of a Russian respondent, referring to a French scientist: “ Exactly scientists
should be “advocates of culture”, as Jean-Pierre Sauvage once said. They travel a lot and see
other cultures and traditions... Only scientists are independent”.

Reflections concerning language, sanctions, financial questions reveal that the Rus-
sian-French collaboration is asymmetric. This differs from the asymmetry found by Mu-
ratbekova-Touron (2011) (e.g., “Russo-phobia” of French managers). Russian respondents
appear to be less independent in expressing their views than the French; they are more cau-
tious and frequently adhere to the “universally agreed” positions while discussing sensitive
issues. These observations may reflect indirectly the current spirit within the Russian scien-
tific community and, therefore, are likely to be found in analyses of collaborations between
Russia and other Western countries.

This research could be expanded by exploring the state of scientific collaborations be-
tween Russia and other countries, and then comparing the results to identify similarities
and differences. One interesting case could involve a study of be the Russian-British col-
laboration at the time of Brexit. Both science systems are in transition, therefore the pace,
reasons, and outcomes of a joint scientific cooperation are not obvious. Many aspects of
research cooperation related to mutual perceptions rather than to external regulations have
not been studied yet.
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Youth's Interest in Science and Innovation
and the Conditions for Leadership in Russia

Abstract: The purpose of the study is to identify the interest of young professionals to work in the field
of science and innovation, as well as the necessary conditions for realization of their leadership poten-
tial in the employment behavior and in interaction with the authorities.

The theoretical understanding of the behaviour and leadership opportunities for youth is based, first,
on the approach of D. McClelland, under which labor activity, its result is determined by the in-
teraction of three variables: motives, personal capabilities and qualities. Second, on the theory of
expectations of V. Vroom studying work motivation. Thirdly, on the theories of positive leadership, in
particular used the concept of distributed leadership by D. Bradford and A. Cohen, and terms and the
conditions of group leadership of N. Tichy.

Using data from a survey of graduates conducted in 2015—2016, IEIE SB RAS (2573 respondents)
identified the motives of choice of profession graduates and their preferred areas of employment.
Shown significant differences in motivation between those who want to work in the field of science
and innovations and those aimed at other areas of employment.

Data from the all-Russia surveys of young scientists and innovators, conducted in 2003—2004, 2010 and 2011
(1192, 1328 and 1032 respondents, respectively), allowed to characterize leadership resource of youth and the
prerequisites of successful leadership. It is proved that the role of young scientists in the innovative develop-
ment should be strengthened by granting them more resources and responsibility for decision making.
Keywords: Youth, interest in science and innovation, conditions for leadership.

Research Problem, Objectives and Methodological Approach

The relevance of studying of labour and educational practices is associated with the
need of effective replacement of personnel for the economy, in particular in scientific and
educational sphere, ensuring the involvement of young people able to implement new tech-
nology, science and innovative entrepreneurship and to modernize social institutions.

Studies show that “as a result of falling of prestige of research and teaching, reducing
the social status of scientists and teachers, low level of wages, the vast majority of University
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students do not want to tie their future with science and education” [7odosiichuk, 2011,
p. 36; Ashcheulova, 2012; Gorshkov, 2010, p. 168].

Object of the study: peculiarities of values, behavior, social-labor practices and use of
human potential of the Russian youth.

Under educational and work practices, we mean behaviors with rules interwoven into
them, on the basis of which individuals engage in education and work: they study, work,
reshape themselves, turn into professionals or build up their creative potential, and also
change the rules and regulations governing activities in these areas. Here we draw on P. Sz-
tompka’s definition of social practice [Sztompka, 1993, 1996, p. 273].

The purpose of the study is to identify the interest and motivation of young profession-
als working in the field of science and innovation, as well as the necessary conditions for the
realization of their leadership potential, as in the employment behavior and in interaction
with the authorities.

We choose to interpret the term “innovators” in a broad sense — encompassing firms
and research institutes as well as individuals involved in innovation activities. This defini-
tion is used by German and English researchers analyzing regional networks of innovators
[Kantner, 2011]. The broad interpretation also applies conveniently in our case, when we
analyze the materials of surveys of young people involved in innovation activities.

In Russia, innovation processes do not give the desired result because of the unavailability
of social institutions and actors. Requires involvement of young scientists to work effectively,
because the number of researchers significantly — about 28 %-decreased over the period from
1995 to 2014. Since 2009, reduced the number of PhD students [Indikatory, 2016, p. 41, 44—48].
The actual problem of Russia’s modernization is creating incentives for key actors of innovative
development and elaborating social policy, promoting the development of human potential.

Briefly outline the theoretical and methodological approach to the study of motiva-
tion and leadership of youth in development. The theoretical understanding of the behavior
and leadership opportunities of youth is based, first, on the approach of D. McClelland
[McClelland 2007, p. 566—567], under which labor activity and its result is determined by
the interaction of three variables: motives, personal capabilities and qualities. Also used
the methodology of the theories of human capital, human development [UNDP, 2015],
structure-activity approach to the study of labour practices [see, for example: Archer, 1994;
Zaslavskaya, 2003, 2008; Sztompka, 1993; Shtompka 1996; Yadov, 2013].

Second, on the theory of expectations of V. Vroom [Vroom, 1994], in which motiva-
tional factors of work are described as a set of variables, superimposed on each other: the
expectation of the conformity of obtained results to their own efforts, the expectation of
rewards corresponding to these results, as well as individual values of reward to a person.

Third, on the theories of positive leadership, in particular, used the concept of distrib-
uted leadership by D. Bradford and A. Cohen [ Bradford, 1997], and terms and conditions of
group leadership of N. Tichy [ Tichy, 1997, 2004].

What Motivates Young Professionals to Choose
a Career in Science and Innovation?

In this part of the study we ask the following questions: How does the motivation of
a young person who chooses a career in science and innovative entrepreneurship differ from
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that of a professional who has no interest in these careers? Are there at all any differences in
motivation between them?

The database on career choice motivations and possible careers in science and innova-
tive entrepreneurship includes the results of a sociological survey conducted by the IEIE
SB RAS in 2015—2016 (coordinator: I. I. Kharchenko). The data array used in our study
contains responses characterizing the work practices of 2573 graduate students of 12 univer-
sities in the Novosibirsk region. As part of the survey, researchers interviewed 454 final-year
students of Novosibirsk National Research State University (NSU), one of Russia’s leading
universities preparing specialists for science and for the innovative segment of the economy.

To identify the undergraduates’ motivations for choosing a profession that requires high
qualification levels, we analyzed their answers to the question: To what extent did the listed
aspects of the future profession influence your choice? The question contained 13 clues,
which we subjected to factor analysis; as a result, we identified 4 main motivations for the
entire array of university students (the explained variance was 54 %; the numbers in paren-
thesis show the contribution of each factor): (1) prestigious profession, career prospects,
and earnings (18 %); (2) avoidance of strenuous work (ease of enrollment and studies and
availability of benefits, 14 %); (3) creative motivation and interest in profession (12 %);
(4) personal self-fulfillment (10 %). Moreover, the factor of personal self-fulfillment is rep-
resented by two mutually exclusive components: male students prefer to work with technol-
ogy while females prefer jobs that involve communicating with people.

Then we checked whether the same set of factors applies to the motivations of students
willing to work in science and innovative entrepreneurship and to those of people with dif-
ferent career choices. 27 % of the surveyed undergraduates answered the question “Would
you like work in science and research after graduating from university?” as “yes, I certainly
would” or “yes, I would like to, under certain conditions”. Among the students of NSU,
a half (49 %) of those surveyed intend to work in science and innovation.

We conducted the factor analysis separately for future professionals who are willing and
not willing to work in science and innovation (“interested in a career in science” and “unin-
terested in an academic career”). We obtained four substantially similar factors and subjected
them to rapid cluster analysis; as a result, we built a distribution of students by groups/
clusters differing in their prevailing motivations. The results are given in Table 1. The future
professionals who interested in a career in science have a distinct creative motivation; unin-
terested in an academic career have a distinct motivation for self-fulfillment.

The factor analysis for the group composed of NSU undergraduates also revealed four
factors (the total explained variance was 62 %). The interpretation of two of them coincided
with the motivations identified for the entire array. Interestingly, the NSU group also showed
a broad representation of such clusters as lack of interest in profession and avoidance of stren-
uous work. The interpretation of the other two factors, underpinning the identification of the
clusters, differs from that for the entire array. The factor of creative motivation incorporated
such a component as career prospects, which in the other cases was part of the first factor,
i.e., prestigious profession, career growth, and earnings. The fourth factor, self-fulfillment,
acquired a somewhat different meaning because the respondents wished to pursue the same
career as their parents. We called it “self-fulfillment in the same career as a parent”.

The most influential factor for the entire pool of young professionals is prestigious profes-
sion and economic motivation. However, NSU students more often show creative motivation,
which also lies at the heart of career growth. A quarter of students lack interest in profession.
They study only to earn a degree and, for NSU students, a degree from this particular university.
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Table 1
Distribution of undergraduates from universities of the Novosibirsk region
by clusters differing in the prevailing career choice motivation

Percentage of students in the cluster
Prevailing motivation in the cluster science career non-science
career NSU
choosers
choosers

Prestigious profession, economic motivation 38 40
Lack of creative motivation and interest in profession 16 25 26
Avoidance of strenuous work 8 11 11
Self-fulfillment: preference for working with technology 24
Creative motivation 38
Creative motivation and career growth 39
Self-fulfillment in the same career as a parent 24
Total 100 100 100

Let us briefly describe the composition of each of the groups and their ideas about life
success.

“Interested in a career in science” show a greater representation of males than females
(z = 4,0); a half of this group (50,3 %) finished not an ordinary high school but a lyceum,
university-preparatory school, or special school with in-depth study of certain subjects
(z=6.4). Moreover, this group has a higher proportion of respondents evaluating their par-
ent family’s financial situation as below average (17 %, z = 4.2). As a rule, they study at the
university on a budgetary (non-paid) basis (z = 8.4), and most of them (69.3 %) intend to
pursue a career in their specialty.

This group sees more value in interesting professions (z = 2.8) and less value in presti-
gious professions (z = —3.2), compared with the alternative group (fig. 1). Obviously, po-
tential scientists attach importance to good education and high qualifications (z = 3.2 and
z = 3.5) and to public recognition (z = 2.7).

“Uninterested in an academic career”. More than a half (53 %) of this group are fe-
males who graduated from an ordinary high school (66 %); a third of this group study at the
university on a paid basis (32%, z = 7.0) or participate in a targeted enrollment program
(whereby a company or public agency pays for his/her education; 7%, z = 4.0), which is a
significant distinction from the alternative group. More than a half of these professionals do
not intend to work in their specialty: 7 % answered that they “do not intend to” and 48 %
said “maybe” (z = 4.0 and z = 9.1, respectively). Also, this group has a higher proportion
of those who assess the financial position of their parental family as “a family with an aver-
age income” (66 %, z = 4.1). They place more value in health, family, and friends (z = 3.0,
z = 2.6 and z = 2.1, respectively). In terms of career and employment, they attach more
importance to prestigious professions, material well-being, and working in a managerial
position or running one’s own business (z=3.2,z=2.2,z= 19 and z = 2.6).

Do the representatives of these two groups have different requirements for their poten-
tial workplace? For all the young professionals, the most important factors underpinning
their employment choices are good working conditions, wage levels, and career prospects.

Potential scientists place a high priority on such characteristics as pursuing careers that
match their specialty and qualifications (table 2); flexible work patterns and creative nature
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Figure 1. Proportion of young people who attach importance to certain components of life success,
depending on their interest in an academic career, %

of the work; professional development and upskilling; social usefulness of their work; and
an opportunity to obtain housing on preferential terms (the z-statistics varies from 2.4 to
7.8). Non-science career choosers are more focused on high wages, stability of employment,
and avoiding the threat of dismissal. 71 % of these respondents do not consider pursuing
a career that matches their specialty and qualifications as a necessary requirement.

We should also note the effects of certain factors on career motivations. Firstly, gender
differences manifest themselves in a more expressed economic motivation in males (37 %).
Female students tend to prioritize creative motivations (37 %). Secondly, students who grad-
uated from a rural school more often show motivation for avoiding difficulties. One of the
reasons is the opportunity to enter university on preferential terms due to the modest finan-
cial position of their families.

There are, as before, unequal opportunities for professional education, which depend
on the accumulated social capital: among the students of Novosibirsk State University,
there are considerably more graduates of specialized schools with in-depth study of certain
subjects, lyceums, and university-preparatory schools.
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Table 2
Workplace characteristics and working conditions important in the employment of science
and non-science career choosers, % of respondents for whom the condition is mandatory

«Interested «Uninterested
Workplace characteristics and working conditions in a career in an academic
in science» career»

1. Career that matches one’s specialty "

and qualifications = 29

2. Proximity to home 11 10

3. Good wages 60* 68

4. Good coworkers 49 51

5. Non-stressful work 20 20

6. Flexible work patterns 13* 9

7. Creative nature of the work 20* 13

8. Prestige 26 26

9. Career growth opportunities 64 61
10. Professional development opportunities 57* 46
11. Good working conditions 69 68
12. Social usefulness of the work 42% 33
13. Opportunity to provide high-quality services and make " 6
impeccable products 45 3

14. Housing opportunities (private homes, communal housing) 20%* 16
15. Absence of dismissal threat 23* 26
16. Labor unions 11 9

* is used to highlight item values that differ significantly for the two groups

Preferred employment

Most of those young professionals who, under certain conditions, are willing to work
in science, would actually prefer this employment (fig. 2). The second best option for males
is employment in the real sector of economy, while female students prefer employment in
social welfare institutions and consider science as their second best option. Those males
who do not see themselves in science prefer employment in industry, transportation, etc.,
and females, in health care, education, etc. Their second best option (for both sexes) is the
financial sector, trade, and real estate.

Since the majority of young male professionals are interested in working in industry,
construction, and transportation, and women, in the social sector, they can become a social
agent of re-industrialization. Of course, if their professional competencies allow them to
master complex technology.

Moreover, there are enough of those who might join the ranks of young scientists and
innovators: about 15 % of all young professionals named science, higher education, and IT
as their most preferred employment. The gap between the motivations and actual employ-
ment in this area suggests that public institutions are not prepared to effectively stimulate
the entry and productive work in research and development. Wage increase and good career
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Figure 2. Preferred areas of employment for young people interested
and uninterested in an academic career,% of those respondents who answered the question

prospects would attract and keep young professionals in science and innovation. This is
evidenced by the equal representation of creative and economic motivations: each of these
motivations dominates in a cluster amounting to 38 % of science career choosers.

Leadership Role of Young Researchers
in Innovative Development of Russia

In studying the role of young academics in innovative development, we relied on the
concept of shared leadership proposed by D. Bradford and A. Cohen. It applies to a group of
people of the same intellectual, cultural, and social level. Importantly, all group members “...
should have about the same personal achievements and possess effective communication skills
and basics of both leadership and followership behaviors” [D. Bradford, 1997; cited by Filo-
novich, 2003, p. 12]. Young academics have precisely these qualities, so this group can practice
shared leadership both within organizations and within a social-territorial community.

Another important element of our study is the group leadership conditions formulated
by N. Tichy. A necessary condition for long-term successful development is the presence of
leaders at all levels in the hierarchy, with top leaders cultivating leaders of a lower level in the
organization. The leaders should (a) have a vision they can teach to the followers and (b) be
able to teach and have a command of teaching techniques [ Tichy, 1997, 2004].
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As the information base were several large-scale surveys of Russian scientific youth. The
data on young researchers’ priorities and work motivations including incentives and bar-
riers for their involvement in innovative development cover two periods: 2002—2004 and
2008—2011. The 2002—2004 all-Russian survey of young researchers (1192 respondents
from 70 cities representing all the federal districts of Russia; coordinator: E. S. Gvozdeva)
showed that at the beginning of the millennium young people were also oriented on innova-
tive development and attached great importance to the improvement of culture and educa-
tion. These areas were higher on their list of priorities even than an increase in salaries in
the budget sector (fig. 3). According to young people, development of science and research-
intensive businesses, affordable housing, new jobs, and increased labor productivity were
more important for Siberia than for Russia in general. Unfortunately, Siberia is still lagging
behind in these aspects. The data of the all-Russian Internet survey of researchers and in-
novators carried out in 2011 (1032 respondents from all the federal districts of Russia; proj-
ect coordinator: E. S. Gvozdeva, project participants: D. D. Gazzaev and A. G. Tyrtyshnyi)
show that, in the Siberian and Far Eastern Federal Districts, only 23 % of those responded
participate in innovative projects, whereas this share is 41 % in the Central and 48 % in the
Volga Federal District.

It was also in 2010 that, during a study on social practices of participation in inno-
vative activities, three groups of young people' were surveyed (coordinators: A. I. Andreev
and E. S. Gvozdeva). In our view, these groups represent the creative youth of Russia with
a strong civil position who are trying to participate in innovative development in various
ways. Moreover, we took 35 interviews of experts (government officials, scientists, represen-
tatives of high-tech businesses, and leaders among young researchers).

To describe the performance of young researchers and the results of their participation
in innovative projects, we also use the materials of the survey of the most productive young
researchers (1328 people, 2010, coordinator: A. Andreev). This group will be referred to as
creative leaders; according to the regional Councils of Young Researchers and Professionals
(CYRP), these young people showed the best performance in their regions. These young
leaders submitted data on their research and social activities, and a part of them (290) filled
in the questionnaire within the 2011 all-Russian survey.

'The first group — students and young researchers from the CIS countries (1535 people) — are the
participants of Lomonosov-2010, an international forum of young researchers (Moscow), working in
various fields; 11 % of them are from abroad. A majority of the participants are students (61 %); there
are more women in this group than men (68 and 32 %, respectively).

The second group — Siberian innovators (192 people) — are the participants of the young innova-
tor support program “Lavrentiev’s Breakthrough,” the Summer School organized by Technopark of
Akademgorodok, and the Regional Innovation Convention and Leaders Forum within the Interna-
tional Youth Innovation Forum “Interra-2010” (Novosibirsk). A majority of them are men (62 %)
willing to implement their developments and become leaders in the innovative sector. Most of them
come from Novosibirsk and other Siberian cities; three fourths of them carry out R&D in engineering
and physical and mathematical sciences.

The third group — regional CYRP leaders (85 people) — are the participants of the All-Russian
Conference on Young Researchers and Professionals Support Problems (Moscow—Pushkino). They
represent the Councils of Young Researchers and Professionals (CYRP) of almost all the Russian
regions. They are older than the representatives of the two other groups; a majority of them are men
(71 %) holding leadership positions both in science and in CYRP.
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Figure 3. Priority areas of development in Russia and Siberia according to young researchers,
% of those responded.
Source: Data of the 2002— 2004 all- Russian survey.

Leadership Resource of Young Researchers:
Performance and Participation in Innovative Projects

To evaluate the leadership resource of young researchers, we need to elicit the scope
and patterns of their actual and potential participation in innovative activities. The major
performance indicators are the number of publications and patents of invention and the
scope of participation in innovative projects, teaching and other socially relevant activities.

The survey of Russia’s most productive young researchers included interviewing repre-
sentatives of all the eight federal districts of Russia. Over a half of creative achievers have an
academic degree: candidate of sciences under 35 years of age (56 %) and doctors of sciences
under 45 years of age (5%). 58 % of this group are engaged in teaching, and 17 % of those
responded, or almost a third (30 %) of those who teach, hold the title of Assistant Professor.
The teachers group also includes young professors (eight people). Considering their high
creative potential, let us look at the performance of this group, bearing in mind that the
performance of the most part of young researchers is much more modest. The data on the
creative activities of this group are given in table 3.
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Table 3
Average number of patents and publications of young researchers by field of research,
items per person

Natural Social sciences
Type of publication sciences and Humanities . No field cited
. . and economics
engineering
Total number of publications 40.9 27.3 34.6 26.3
Patents of invention 2.2 0.2 0.7 2.2
Including:
papers in Russian and foreign
peer-reviewed journals 7.6 3.0 3.7 6.0
monographs 0.7 0.7 1.8 0.5
textbooks 0.1 0.2 0.5 0.5
training manuals 2.4 2.1 39 4.6
popular scientific works 2.4 1.4 3.9 1.1
feature materials 2.8 6.1 5.3 1.8

Data source for Table 3 and Figs. 4, 5: The survey of young researchers — creative leaders), 2010,
coordinator: A. 1. Andreev

The share of young researchers whose works were supported by grants or financed with-
in federal programs varies substantially depending on the field of research: 59 % in natural
sciences and engineering, 52 % in humanities, and 32 % in social sciences and economics.
Among the survey participants who did not indicate their field of research, 28 % received
financial support.

The young researchers were also quite actively engaged in innovative projects and in
the development of concepts and strategies for regions and individual sectors at the federal
level. Innovative projects were implemented more often in the Central, Ural, and North
Caucasian Federal Districts.

On average, 5 % of creative achievers have experience in running a small business, with
this share being as high as 10 % in natural sciences and engineering (fig. 4). These are good
figures; however, we should not forget that they refer to the most productive part of the
youth.

A much larger share of the young people have experience in leading research teams or
supervising postgraduate students (13 and 23 %, respectively). In general, this group is quite
productive; they can indeed be a role model for other young researchers and take the re-
sponsibility for carrying out important tasks. Note, however, that the share of those between
35 and 42 years of age is very small in this group, only 17 %. It appears that those who have
reached the 35-year threshold leave the research sector to work in other, more profitable
industries.

We also attempted to assess the level of engagement in innovative activities of those
groups of young researchers who took part in the sociological surveys (fig. 5). The par-
ticipants were not asked to indicate the title of the innovative projects and funding sources;
therefore, the data might be somewhat overestimated.
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Figure 4. The share of young researchers (%) with experience in leading a research team, running
a small business, supervising postgraduate students, or receiving financial support (grants) depending
on the field of research

In particular, the CYRP leaders proved to be less engaged in innovative projects than
innovators. In the next five years, a substantial part of the innovators are planning to set up
their own business in the sphere of research or innovation (30 %) and to implement their
developments so as to transform them into a commercial product (27 %). We hope that
a majority of them will succeed; however, we should not forget that these are only plans.

participated in participating do not
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||:| Siberian innovators @ Regional CY'RP leaders |

Figure 5. Distribution of the respondents according to their participation in innovative projects, %
Source: Estimates for the two youth groups who took part in the 2010 survey (coordinators:
E. S. Gvozdeva and A. 1. Andreev).
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Conditions for Leadership of Young Researchers

It is important for a society to provide sufficient conditions for young people to become a
full-fledged stakeholder group both in science and in interactions with government agencies.
First of all, young people should have freedom of choice to select their field of research so as to
better reveal their creative potential. In the Russian academic community, this is defined by
the patterns of interactions related to the choice of a research topic. The situation is different
when it comes to efficiency of work. On the one hand, research results produced by young intel-
lectuals should be a significant contribution to innovative development. On the other hand,
the efforts that the young researchers made in science should give them material and social
protection. And if it is not so, would the young people be capable of delivering positive change?

The following factors are considered as conditions for successful leadership: (1) the
leader is ready to take responsibility for the development of science and society; (2) one
has freedom of choice to select one’s field of research; (3) one has a possibility to formulate
and advocate his/her point of view; (4) the followers have confidence in the leaders, and
the leaders have confidence in the existing social institutions; (5) the society has enough
resources to ensure a necessary quality of life for young researchers as well as to carry out
research and introduce its results in the industry.

Let us analyze if the Russian academic community meets these conditions. According
to our surveys, every second young researcher has never even thought about how they could
change the situation in science for the better [ Gvozdeva, 2009] because they do not see for
themselves any possibility of participation in decision-making. More than a half of those
surveyed believe that their opinion is not considered at all by government authorities at the
regional and federal level and is not sufficiently considered by their employers (table 4).

Consequently, the youth do not consider themselves responsible for what is going on in sci-
ence and society as a whole. However, young researchers indeed play a big part in the local
community, because they can generate new ideas and be a source of innovative development
of the territory.

Table 4
Distribution of the answers of creatively ambitious young people to the question:
“In your view, is the opinion of the Russian youth considered in decision making?” 2011,
% of those responded (1032 people)

Level of decision-making Considered COHSI.d ered Not considered Do not know
partially
By employers 7 46 40 7
By local authorities 2 31 58 9
By the government 3 28 56 13

Considering the fact that our survey participants represent the most ambitious and pro-
ductive part of the youth, there are many leaders among them. These young leaders become
the central persons in research teams which form around them, with these teams working on
important research problems, and they determine the priorities and paths of future develop-
ment. However, a fourth of those surveyed think that they are used as cheap workforce. Only
a few of them indeed hold a leadership position: only 3 % of the young researchers have such
a big potential that they can share their knowledge and experience with representatives of
the older generation (table 5). The group of those who indicate a keen competition between
generations is much larger.
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Table 5
Distribution of the answers of creatively ambitious young people to the question:
“In your view, what intergenerational relations prevail in your industry?” 2011,
% of those responded

Intergenerational relations Under 35, |36 or older, | Researchers, | Innovators, Average
g 661 pers. | 153 pers. | 689 pers. 139 pers. g

mutually rewarding cooperation 39 55 43 40 42
young people are used as cheap 24 10 20 25 71
workforce

young people learn from senior 2% 2% % 2 25
professionals

older generation has to learn from 3 ) ) 4 3
young people

keen competition between generations 9 8 9 9 9

The followers having confidence in the leaders and the leaders having confidence in the
existing social institutions is another condition for leadership. In general, young researchers
have the highest trust in “family members/relatives” and “peers at work/university”. This
means that the situation is generally favorable for young leaders to step to the fore — they
have a chance to win the support of their peers, who trust them and could become their
followers.

At the same time, the attitude towards authorities at all levels is either that of distrust
(towards local government officials) or neutral (towards the administration of the research
institute or university and the RAS). The answers to the question “Do you think that the
president of Russia can be trusted?” show that the level of confidence? in the president is
higher among young people than in the other branches of government, mass media, and the
church. However, the level of confidence has somewhat decreased in 2011 as compared to
2003—2004. The reason is partly that the youth’s expectations related to solving the housing
problem were not met and partly that innovators encountered many problems in imple-
menting their R&D results (absence of effective innovation support schemes). Nevertheless,
young researchers still believe the president has a critical influence on the patterns of the
country’s development and protection of their interests.

The low level of the trust index in local authorities (—54 in 2011) is explained, on the
one hand, by the low awareness of young people about the specific activities of local govern-
ments and, on the other hand, by insufficient support of young researchers and their work,
which is considered to be due to a lack of interest on the part of local authorities towards
these issues. A part of those surveyed also stressed that academic supervisors generally prefer
not to recruit young people to work on large-funded projects.

Availability of resources to ensure the necessary quality of life and effective work of young
researchers is a most relevant condition, which can either attract or repel young people from
participation in innovative development. During the transition to the market economy, the

2The confidence index is calculated as a difference between the shares of those who gave a posi-
tive and negative answer; it lies in the interval (100, —100). The minus sign indicates distrust.
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interest in science as such fell dramatically. The financial and human resource issues proved
to be the most acute, and they have completely reshaped the prospects of the Russian sci-
ence. A career in science lost its attractiveness, which was accompanied by a drain of most
ambitious and mobile researchers away from science as a result of increased possibilities of
working abroad and increased demand for creative young people in other industries.

The social standing of scientists is characterized not only by narrowed opportunities
and decreased prestige in the society. Their needs and expectations to earn a fair wage for
their work and provide their families with housing have so far not been met.

Young innovators from Siberia and CYRP leaders from Russian regions were asked the
question “In your view, what hinders young people from doing science and innovations?”,
to which they were to give no more than five answers (fig. 6). The answer “scientists/innova-
tors are not paid a fair wage for their work” was again at the top of the list (68 and 74 % of
those responded), followed by “bureaucratic hurdles for innovations and venture business-
es” (48 and 54 %) and “the youth are not interested; they have other values” (38 and 44 %).
When a family is created and children are born, the housing and financial issues become
more acute. This needs to be taken into account to ensure retention of gifted young individ-
uals in the innovation sector when they come to the next stage in their life cycle. Otherwise,
having obtained significant research results, made an invention, or developed a technology,
they will have to earn a livelihood in other sectors as is a common practice nowadays.

Integrating the Efforts of Young Researchers
for Innovative Development

Innovative development of Russia suggests a change in the principles of the organiza-
tion of society and its subsystems. In recent years, there has been a marked change in the
attitudes of government authorities towards young researchers partly because some of their
development strategies fell short of expectations and the government is searching for a new
outlook on the country’s problems. In particular, the activities of the Russian Union of
Young Scientists, the Coordinating Council for Youth Issues in Science and Education un-
der the Presidential Council for Science, Technology and Education, and regional CYRP
is targeted at the improvement of the organization of society and development of scientifi-
cally grounded programs for system transformations of social relations. Representatives of
these youth organizations have been actively engaged in designing proposals for the Federal
Target Program “Human Resources for Science, Research, Education and Innovation in
Russia,” many of which have been approved and are currently being implemented.

The young people themselves admit that they are not involved actively enough in mod-
ernization of the country’s economic development (table 6). The role of a multilateral dia-
log between ambitious young intellectuals and business and government representatives is
to create a pool of young leaders who will take responsibility for solving the country’s prob-
lems. Note that these problems are always changing, which is largely due to a change in the
era, which has been defined by Pierre Teilhard de Chardin as the era of large human col-
lective units and science [Chardin, 1961]. In the ever-changing world, the intellectual elite
(including at the regional level) should play the important role of an actor of development.

In the development of targeted innovation programs, it is important to build a tree of
objectives, which should be specified in subprograms and individual projects and localized
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Figure 6. The share of respondent who indicated barriers in doing science and innovations, %

to different regions of the country. At this stage, the vision of the advanced youth could be
very useful, of course, in collaboration with the senior peers, who are more aware of the re-
source constraints. In our view, young people could contribute to the solution of such a key
issue in the country’s socioeconomic development as the choice of ways to develop human
resources who would be competent in technologies in the priority industries and would be
able to develop and implement these technologies. Indeed, it is young people who would
form this pool of human resources. It is often the case that researchers, engineers and chief
executives are interested in new technological solutions, but managers reject innovations
partly because of their outdated way of thinking and partly because of their fear of respon-
sibility and risk. In this case, the specific competencies of young specialists as well as their
leadership resource come to fore.

Table 6
Distribution of the answers of young people to the question: “In your view, is the modern
youth actively involved in the development and commercialization of novel products
and in innovative development of Russia?” 2011,% of those responded (1032 people)

under 35
Answer variants 36 and older
Young researchers Innovators
yes 5 11 2
more likely yes 31 39 32
more likely no 48 41 44
no 10 7 13
do not know 6 2 9
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The role of young researchers in innovative development should be strengthened by
providing them with resources to participate in decision-making and take responsibility for
the implementation of the decisions.

In a subsequent study, it would be interesting to find a method of empirical verifica-
tion for the relationship between “confidence” and involvement of young researchers in
the search for effective measures for the development of the scientific potential as well as
decision- making and implementation of these decisions in cooperation with government
authorities.
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Sustainable professional career in science and technology:
interdisciplinary perspective and the Russian context:

We are faced with a contradiction in the approach to professional careers of scientists and engineers.
On the one hand, we have an emerging environment, characterized by uncertainty, instability in re-
gard to the status and the prospects of various groups employed in this sphere, growing mobility and
diversity of career types, as well as bases for differentiation of their typology. On the other hand, the in-
tegrity and biography of a career as a process of accumulating knowledge, professional experience, re-
sources of social networks and statuses remains an important requirement. And, from this viewpoint,
it can only be long-term and consistent. Establishing a favorable professional environment remains the
main task in resolving this contradiction.

The impact of various external factors on professional careers, including the science and technol-
ogy sector, is becoming an urgent problem within the framework of various concepts and disciplines.
Conceptual accuracy and thoroughness in the examination of external career factors distinguishes pri-
marily the approaches to social psychology, sociology, management and organizational studies. This
allows us to pose the question of infrastructure of professional careers in the field of science and tech-
nology. The conceptual framework from the viewpoint of various disciplines enriches our perceptions
of'it. This presentation offers an attempt to raise the problem of interdisciplinary interaction in relation
to the study of the potential for regulating professional careers in the field of science and technology.
In the Russian context, its various aspects may need to be emphasized. We must take into account the
specifics of the Russian situation, which during the recent decades was differentiated by the radical
disruption of continuity, as well as the erosion of previous models of the work force regeneration in
the field of science and technology; substantiation and establishment of new ones for more effective
organization of activities in this field. In general, the analysis helps identify three levels of such infra-
structure: a macro level (state policy in regard to science); middle level (on the level of a particular
institution and organizations) and family level. This report utilizes data based on research projects
supported by The Russian Foundation for Humanities grant Ne 16—03—50220).

Keywords: professional career, science and technology, sustainable career, professional association.

From the perspective of the mechanisms of their regulation, Careers in the field of sci-
ence and technology are susceptible to the impact of changes in the social context, primar-
ily, in the state policy towards the research and development sector. To a large extent, its
productivity (success, efficiency) depends on the external environment created and regu-
lated at the level of public policy. In this research paper, the productivity of a scientific and

!'This paper is based on the research project «Professional career in the field of science and
technology» supported by the Russian Foundation for Humanities, grant Ne 16-03-50220.
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engineering professional career is examined from the point of view of such a criterion as its
sustainability. In attempting to fully grasp the factors of sustainability, it makes sense to ad-
dress the approaches and concepts of various disciplines. Their diversity can be unified by
our perception of the different levels and contexts of the structures that are supporting vari-
ous types and models of career development trajectories — career infrastructures. We can
distinguish three different levels of this complex: the macro-level, which is determined pri-
marily by the national state scientific and technological policy; mid-level, where the condi-
tions within the organization are taken into consideration; as well as the level of influence of
the close surrounding environment and the family. The empirical part of this research deals
with the analysis of the practice of interactions during the formation of scientific policy at
the macro- and meso-levels of the career infrastructure — in the particular segment of the
“middle” level, where the principles of professional autonomy and self-organization are
implemented by means of scientific and engineering professional associations.

Perceptions regarding the stability of professional careers

In Russia, for almost three decades, there has been an ongoing shift in the models of
a professional career in science and technology. During the Soviet period, this used to be
a model of a stable, successive career, managed through the system of external control, in-
cluding hierarchical structures of advancement in science (postgraduate studies, doctoral
studies, academic degrees, administrative positions in scientific organizations); quality con-
trol of scientific work (attestation); job security (government orders, planning and funding
of research, as well as scientific and teaching activities). In complex post-war conditions,
this mechanism had successfully proven itself, especially in the development of fundamental
research. However, at the turn of the 1990s, with the changing conditions of the organiza-
tion of science, this model began to transform [Scientific staff ..., 1991; Vinkler, Kelle, 1998,
p. 387]. Primarily, this was due to the crisis of fundamental science, the development of
which depended on state support. At that time, the new models of science organization
were being discussed, where the market played a decisive role, and, accordingly, new models
of a professional career, pragmatically oriented towards the change in the conditions of ac-
tivity, based more on the adaptive capabilities of the person himself rather than on the insti-
tutional capabilities of the environment. However, the regulators that would ensure the de-
velopment of such career models were not created. Since the 2000s, state policy has turned
to the search for the forms of scientific management, administration [Arutjunov, Strekova,
2003, p. 285] and the formation of long-term guides and investments in the scientific sphere
[Gohberg et al., 2011, p. 120—158]. Today we can denote a new stage in the search for sub-
stantiation of flexible career models, integrated tools of its regulation in the state scientific
and technological policy?.

The idea of a sustainable professional career can be utilized as one of the prospects in
this process. Within its framework, career environment and factors are primarily associated
with a set of ideas, concepts and policies of sustainable development. The normative and
ideological aspect of this complex concept, which has been emerging in the practices of the

2See: Strategy of scientific and technological development of the Russian Federation, approved
by presidential decree of December 1, 2016.
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United Nations since the 1970s, is the best known?. The notion of the need for an integrated,
balanced and successive development of modern societies, including through the improve-
ment of institutional conditions of economy and employment, is at the center of this ideol-
ogy. This type of advancement — both systemic and interrelated — is being developed in
a wide range of theories and disciplines that include basic system theories [Burns, 2016].
In Russia, this concept has gained wide popularity — on the one hand, as a tool for mea-
suring regional development, on the other — as a political perspective, while the scientific
schools within its framework are associated with the philosophy of Russian cosmism, the
possibilities of innovative development.

A useful prospect for career research is the interpretation of the development as integral,
interrelated and coordinated, taking into account the factors of various levels (global, social,
human), as well as the goals of continuity, based on a variety of balanced structures and
influencing their formation. This is important, under the conditions where such career char-
acteristics as integrity, from the view point of maintaining stability, coherence and consis-
tency of the positions held, the ability to ensure continuity in professional development, the
accumulation and utilization of the resources, are also in question in the face of changing
employment conditions [ Collin, Young, 2000]. This is important in the sphere of science and
technology as well: it can be viewed as both a complex factor of an “unprecedented crisis of
stability”, inability to provide solutions for overcoming the economic, environmental and
social crises connected with it [Dedeurwaerdere, 2015], on the one hand, and as an instru-
ment of a balanced scientific and technological progress, on the other [ Collin, Young, 2000].

In Russia, for example, within the framework of this ideology, the importance of this
sphere for long-term sustainable development of the country is recognized — the need for
structural and technological progress and investments in human capital, including in sci-
ence. The costs of research and development, their share in GDP are among the indicators
of the of sustainable development index of Russia. Decrease in the indicators in the sphere
of science, along with the drop in employment in this sphere are recognized as a negative
trend for the sustainable development of the country as a whole [Grigoriev, Bobylev, 2015,
p. 56]. The key to effectiveness of the development of this sphere lies in the quality of hu-
man capital and, accordingly, in the opportunities (both individual and determined by the
external factors, its various levels) for professional development of those engaged in it. Thus,
career research in the field of science and technology fits into certain normative ideological
frameworks, which are outlined by the goals of effective development oriented towards the
long-term and humanistic goals.

Interdisciplinary career studies: general discourse and specific trends

In various disciplines, several approaches to comprehending the potential, as well as
the conditions for the formation of professional careers have been developed. At the same
time, career research is generally considered as a separate interdisciplinary research area,
including industrial, organizational, social psychology, counseling, sociological disciplines,
research of organizations, etc.

3 See: Transforming our world: the 2030 Agenda for Sustainable Development: Resolution
adopted by the General Assembly on 25 September 2015. New-York. URL: http://www.un.org/ga/
search/view_doc.asp?symbol=A/RES/70/1&referer=/ english/&Lang=R (accessed: 1.09.2017).
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The relevance of this research field is reaffirmed by fairly long-standing discussions re-
garding the development of career theory as an interdisciplinary, trans-disciplinary meth-
odology, which is centered around the concept of a career as an orderly sequence of work
experiences of an individual in time [Arthur, Hall, Lawrence, 1989]. Career theory is the
“new territory” where “theoretical transformations” [Sonnenfield, Kotter, 1982] are uni-
fied. Interdisciplinarity should absorb and process various definitions of a career, along with
contrasting methodological tools and broad research programs [Arthur, 2008, p. 163]. Pres-
ently, the interdisciplinarity in the studies of careers is further substantiated by fact that the
need to incorporate the resources of various disciplines in these studies, along with the de-
velopment of their holistic perspective, will enrich them, enhance their effectiveness in the
interests of society and the clients, and, additionally, will facilitate the integration of social
sciences as a whole (see introductory article to the special issue, dedicated to the interdisci-
plinary career research [ Khapova, Arthur, 2011, p. 10—11]).

Active attempts at generalization are quite common today as well, they form both
a general research agenda, and separate directions for a “big” career theory [Handbook
of career, 2007; Cuzzocrea, Dawn, 2011; Baruch et al., 2015a] (for example, ideas regarding
career fields and career capital generated from the theory of P. Bourdieu [/ellatchitch at al.,
2003]).

At the same time, career studies in the field of science and technology are often sepa-
rated into their own sphere. Academic careers related to the employment in universities are
examined, less often — scientific careers in a broad techno-scientific context [ Prpic, 2014;
Duberley et al., 2006]. Both their specificity, as well as involvement in interdisciplinary ca-
reer research should be noted.

Career researchers turn to the problems of (in)stability and (un)sustainability in differ-
ent conceptual and disciplinary perspectives from the point of view of (them) being deter-
mined both by the social and historical context, as well as the internal dynamics of various
elements of the career. In the 1980—1990’s scientists are discussing the difference between
traditional models of career trajectories under the conditions of employment during indus-
trial era from their new variations. The concepts of “new career” that, to a greater degree,
examine its formation from the standpoint of action, primarily individual, rather than the
structures, are emerging [Arthur et al., 1999]. A new direction in career research that incor-
porates the prospect of sustainability is emerging as well [ De Vos, van der Heijden, 2015]. The
conceptualization of a sustainable career is based on a variety of topics and approaches to its
elements, primarily the basic ones (such as time, social space, action and meaning), factors,
periods, organizational conditions, performance indicators [ibidem].

The in fluence of external conditions on the careers of modern day professionals, including
careers in the sector of science and technology, is relevant in various concepts and disci-
plines, especially in social psychology, sociology, management and organizational studies.

In psychological studies, the problem of career environment, which is closely associ-
ated with personality is examined. Studies take into account a whole range of environmental
factors that impact individual career, including macro-social (such as social movements),
structural-organizational (socio-technical), socio-cultural, and socio-demographic (in-
cluding those related to the family) [Arthur, Lawrence, 1984]. Within the interconnection
between careers and the environment, the “fracture lines” resulting from major social
changes are actualized: changes in organizational forms and structures, in the functioning
of labor markets, demographic trends, as well as in the balance of work and life outside the
labor sphere and increasing labor instability [Storey, 2000]. The question regarding the ca-

SOCIOLOGY OF SCIENCE AND TECHNOLOGY. 2018. Volume 9. No. 1 137

reer ecosystem is being raised: global and local factors (associated with external and internal
labor markets) that affect career management at various levels, as well as the formation of its
sustainability are identified [ Baruch, 2015]. In research of the academic sector, creation of
a positive, supportive ecosystem is recognized as not only an individual and organizational
task, but also a goal at the national level, where the government has to support its com-
petitive advantages through the educational structures and the creation of new knowledge
[Baruch, 2013]. The question of influence on the conditions of social environment as pos-
sible resources for professional and career development is formulated as relevant due to the
possibility of governing them on the state and organizational scale [ 7olochek et al., 2015].

Career research in the sphere of organizations and management focuses on the career
management of employees in organizations, their qualification and job growth, career
management (see: [ Chernyshev, 2010; Mangutov, Skvorcov, 2011; Sorokin, 2011; Shapiro,
2012]). Within this approach, the professional career development time frame is limited by
the framework of its development inside the organization. If we take into account the condi-
tions of market economy and the constant change of jobs, as well as places of employment
that are characteristic of it (market economy), then this time frame has a very narrow range.
In a conceptualization of a career as an integral organization of an individual in a profession,
several levels of its development are identified from the perspective of compliance with the
norms of basic components of its professional position [ Chernyshev, 2010, p. 348].

In sociological studies, traditionally, a career is viewed as a sequence of labor transi-
tions, and its research is related to both — the institutions and social structures, as well
as individuals [ Becker, Strauss, 1956, p. 253]. External factors of the formation of a career
trajectories are the coordinates of the professional structure, strongly depending on the
regulatory and institutional factors at the level of society as a whole (see: [ Copoxun, 2005]).
Career regulation factors are stronger associated with the macro-level. Thus, the factors of
mobility in the sphere of science are primarily connected to the level of institutes of state
scientific policy regulating the conditions of various types of mobility [4sheulova, Dushina,
2014; Dezhina, 2015].

A glance at the social context: practices of interaction
between professional associations with the state in the implementation
of scientific and technological policy

The interconnection between different levels in the creation of structures regulating
the career conditions can be examined from the viewpoint of the inclusion of professional
control mechanisms into these structures. They are aimed at regulating the conditions for
certain career models through the creation of opportunities and norms of “negotiation pro-
cesses” with the state and the market in regards to the spheres of competence, as well as
interrelations with society. This concerns the potential for ensuring professional autonomy,
which is important for functioning of the professional groups of scientists and engineers.
Organizing negotiating interactions with the state is considered an important function of
professional associations in the field of science and technology. Its implementation can
be viewed from the perspective of maintaining the balance between the requirements (de-
mands) of various subjects at the macro- and meso-levels: the authorities / bureaucratic
structures and organizations of various types. In turn, this affects the formation of scientific
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policies, including structures and practices that support the sustainability of professional
development and career paths in various types of organizations.

Professional associations (PAs) are examined as structural elements that influence the
creation of the context for the development of a professional group that they represent: its
status, the ways of impacting the relations with other actors in this regard, the implementa-
tion of the policy of harmonizing interests in education, interaction with employers. This
notion of the role and activity of professional associations is methodologically based on the
conceptualization of sociology of professions; approaches and attitudes in it also change —
toward the types of professional associations, their goals and functions, among others.
Those of them that interact with the state regarding such issues as guarantees and methods
of social protection from nonprofessionals, professional control, achieving the objective of
raising the status of the professional group and protection from competition, maintaining
the professional culture, self-regulation and the code of professional ethics, continue to
remain traditional. Their role is linked to the functioning of such institutions as licensing,
vocational training, collegial decision-making, autonomy, ethical code, expertise, etc. (see:
[Abbot, 1988 (1992), p. 5; Larson, 1977 (2013), p. 208]). The new ones that emerge, promote
socialization and professional development under the new conditions, such as specialized
professional education, encompassing the issues of production efficiency, planning, finan-
cial systems, risks, management, leadership, steering the behavior of the professionals to-
ward engagement in the market relations, entrepreneurship [ Noordegraaf, 2011, p. 466, 468].
Accordingly, they contribute to the creation of the new models of professional careers.

In Russian practice, professional associations are increasingly becoming the subject of
scientific studies*. They are regarded as important institutions of professional control that
can influence society in confronting the “failures” in economy and public life [ Moskovs-
kaya, 2009, p. 115]. Russian researchers focus on the influence of legal, political and socio-
economic system on the established practices of interaction with state bodies, administra-
tion of institutions and enterprises, as well as professional community [Chirikova, 2014].
Studies of the interaction between professional associations in the sphere of science and
technology and the state lead to the conclusions regarding the “replacement” of certain
functions of the state by the professional associations, in the context of adaptation to the
new market conditions [Kirdina, Popova, 2014], and the resources of professional associa-
tions of various types [ Popova, 2017].

Examining the role of the PAs as a subject of state policy in the field of science and
technology (research and development) is of particular interest. The data of semi-structured
expert interviews with the heads of professional scientific and engineering organizations (as-
sociations) served as the empirical basis of this analysis. The interviews were conducted in
the course of two studies — in 2013 (National Research University Higher School of Eco-
nomics project, A. Moscovskaya, see: [ Moskovskaya et al., 2013]), and in 20152016 (the
“Engineering dynasties in Russia” project, with support of the The Russian Humanitarian
Scientific Foundation, headed by V. A. Mansurov). These studies focused on a variety of
issues, but relevant questions regarding the characteristics, functions and features of the
practical activities of associations, as well as their role in the integration of professional com-
munity comprised the core of the research toolkit. Organizations that were included into the
sample are diverse in functions and spheres of activity. 15 interviews with the heads of pro-
fessional associations in the field of science and technology are analyzed. These interviews

4The results of one of the first studies can be found in: [ Moskovskaya et al., 2013].
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represent a variety of cases of organization and representation of the interests of professional
groups in scientific-technological and engineering activities. In order to take this diversity
into consideration, the following criteria can be applied to identify PA types:
— based on the nature of their activities: 1) associations representing the interests of
engineers in general (defending and maintaining the status of a professional group);
2) associations representing the functions of education in the field of science
and technology in general; 3) associations representing the interests of engineers
in a specific industry: scientific or industrial;
— based on the duration of the activity, which determines the continuity in its principles:
1) “old” professional organizations created in the Soviet and even pre-Soviet
period, which proclaim the continuity of their activities during different time
periods; 2) “new” professional organizations, created during the newly emerged,
changed conditions, that are setting adaptation to new requirements (primarily to
the free market) as one of the goals.
Analysis of the documents published by such associations, primarily on the Internet,
reveals a fairly wide range of activities (see: [ Popova, 2013, p. 69; Kirdina, Popova, 2014]):

Function Types of activities of professional association

Participation in the development of federal laws, socio-economic pro-
Lobbying for the interests of |grams and investment projects on a national scale; legal protection of the
|professional group/ profes- |interests of professional communities; participation in the work of pub-
sional activity lic authorities of various levels; preparation of materials and proposals for
public authorities in the sphere of professional activity, etc.

Participation in the organization and conducting of further education
(CDP); participation in the public accreditation; participation in profes-
sional competitions among students at universities; development of ethi-
cal standards (norms, laws), etc.

Participation in the development and revisions of regulatory, as well as
guidance documents in the professional field; development of reference
materials, methodological guidelines for professional standards; assis-
tance in obtaining research and development patents; etc.

Updating the website and mailing of the information for the professional
Information and integration|activities; releasing printed materials aimed at informing the profession-
of the professional com- al community of new developments and trends; organizing competitions,
munity exhibits, conferences, meetings, seminars and other events in the area of]
professional activity, etc.

The development of inter- |Membership in international professional associations; cooperation with
national cooperation in international professional organizations; establishment of temporary in-
professional activities ternational creative teams, etc.

Professional development

Quality control and licens-
ing of organizations / ex-
perts and specialists

Analysis of the interviews with the heads of the PAs allows us to concentrate in more de-
tail on several key issues of their participation in the shaping of the scientific and technologi-
cal policy: strengthening of the status of a professional group, including cooperation with
the government authorities of various levels regarding lobbying for the interests of a pro-
fessional group; efforts toward the professional development, encompassing participation
in the advancement of engineering education, public and socio-professional accreditation
of educational programs; “mediation” aimed at harmonization of the interests of society
with the interest of the market.
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While analyzing the results of our interviews, a number of comprehensive notable state-
ments on the following issues stood out: the status of a professional group (mainly engi-
neers), higher professional education, postgraduate professional training. Within these ma-
jor categories, specific topics that were raised and elaborated by the leaders of professional
associations, were highlighted (policy regarding the status of professional groups in science
and technology, accreditation, information, etc.).

Legislative activity of professional associations
in regard to the status of professional groups

In all of the interviews, strengthening the position of scientists and engineers in one way
or another, was associated with the creation of favorable external conditions, policies and
ideology of the state. “We need to cure the social conditions for our engineers...” (“Engi-
neering education”?, [ Popova, Poholkov, 2016b, p. 8]). An important element of this policy,
which was often discussed in the interviews, is the propagation of the importance of engineer-
ing profession at the level of society. The lack of thereof, or even its negative character in rela-
tion to scientists and engineers, is considered as a significant inhibitory factor. The problem
of professional autonomy — one of the essential conditions for creative activity, along with
broader outlook and independence of the specialists are among the other important policy
issues discussed in the interviews. Limiting professional autonomy is considered to be a sig-
nificant impediment to the scientific and technological initiative. An important task of the
state policy is the creation and reproduction of the conditions for scientific and technologi-
cal business. Creation of the new types of career advancements based on the entrepreneurial
initiative is the way of overcoming the obstacles to its development.

This kind of an engineering-entrepreneurial career type suggests some possibilities of
creating engineering companies that would enable the realization of the potential and am-
bitions of young engineers outside of traditionally defined hierarchical structures. Profes-
sional associations (organizations) can perform the function of supporting such initiatives
based on the evaluation of professional experience. “... the new graduate is career-oriented
in a positive sense of the word, working energetically, moving ahead ...And there are certain
mechanisms in place that help to determine whether you can trust this experience or not — these
are the professional associations...” (“Engineering Chamber”).

Discussions of the main issues of social standing of engineers leads to the recognition
of the lack of social protection of the status of this professional group and the necessity
of self-organization for its protection. Development of the legislation on engineers that
would strengthen and reinforce their status in society, lobbying various government bodies,
becomes a goal of some professional associations representing the interests of the profes-
sional group of engineers in general. One of them focuses on defining the scope of profes-
sional engineering activities, as well as establishing the certification system for professional
qualifications. (“Engineering education” [Popova, Poholkov, 2016b p. 6]). Competing ap-
proaches to the legislative initiative concerning such basic professional development issue
as the status of engineers in society, demonstrates the heterogeneity of the environment for

> Hereinafter: the sphere of activity of the professional association or their conditional name.
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self-organization in engineering profession, the importance of diversifying the mechanisms
of professional control.

Advisory activities for government bodies are quite often mentioned in the interviews.
They differ in both forms and subjects between the “old” and “new” professional organiza-
tions, especially those representing manufacturing and various branches of the economy.
Among the first (the “old”), to a larger degree, these activities have a general nature. Ne-
gotiating with the state is not so specifically defined — within the framework of general-
ized statements regarding participation in the development of the state (as well as local self-
government bodies’) resolutions, plans for socio-economic development and technological
progress; development of proposals and assistance with the fair resolution of issues related
to the legal and social protection of scientists and engineers (“Scientific and Engineering
Associations”, see: [ Popova, 2016a]).

Participation in the development of state programs appears to be very weak (inef-
fectual) and mediated among the “old” PAs representing industry brunches (“... no one
asked [for our help with the preparation of programs within the framework of state policy].
Our State policy... is derived from what we have available” (“Nuclear-geophysics”). At
the same time, the development of legislative initiatives is declared as a fundamentally
important area of activity, even if the conditions are insufficient and unfavorable.
our legislative initiatives are aimed at creating regulatory and management mechanisms,
mechanisms of fairness, mechanisms of information, so that every common oilman, engineer,
scientist would know how the oil and gas industry and its enterprises function, in order for
Justice to prevail and, so that on its basis, people would realize that they can increase their
own productivity... Scientific and Technical Organization exists for this purpose. Its task is to
be engaged in propaganda and doing something productive, regardless of the state of society”
(“Oil and gas industry”).

With the “new” industry PAs, this can be the first-hand development of govern-
ment programs: “operational work on normative documents that are being developed by
the Ministry, working with the Duma, with the council of the Federation, where continuous
movement can also be observed: holding of the roundtables, parliamentary hearings. And, it
means that it is necessary to inform everyone, send out the materials, gather remarks, all the
proposals on these materials... all of this has to be forwarded to the organizers of this event;
afterwards, based on that, some recommendations are being put together — all of which we
also have to coordinate” (“Science”, see: [ Popova, Gorskaya, 2014]). Conferences, as well
as the structures within the government bodies, created with the participation of PAs
can also become quite effective forms of lobbying for the interests of the industry: “The
resolutions that are adopted at the conferences of the automotive engineers association
are usually formulated as some sort of an appeal to the government... we have a fairly
close relationship with the public council for the development of the automobile industry
in the State Duma <...> we have simply established very close working contacts” (As-
sociation of Automotive Engineers). “We put together proposals for the Government
programs, <...> based on the decisions of the Government, on Government bills, as well
as legislative acts. Department of the Automotive Industry of the Ministry of Industry
and Trade has basically been established based on our feedback... Expert Council of the
State Duma on Automotive Manufacturing ... we are the members of the Russian Union
of Industrialists and Entrepreneurs <...> We participate in technical regulation, as well as
economic regulation — in general, we take part in all of those structures that are created
there” (“Automotive industry 2”).
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Practices in the sphere of vocational education:
directions and forms of participation

Specific forms of participation in the development of vocational education, primarily
engineering is one of the important functions of professional associations. These forms differ
depending on their types. Professional associations in the sphere of engineering education,
along with associations, representing engineering groups in general, are particularly active in
this field. The differences were mostly associated with approaches, directions of participation
in it, as well as the forms of interaction with other actors. They depended primarily on the
scope of activities of the association, as well as its resources. Orientation toward acquiring ac-
tual practical knowledge and skills, as well as higher requirements and standards for obtaining
the title of an engineer in the process of post-graduate professional activity, are considered
as the most important trends in the sphere of scientific and technical vocational education.

Public accreditation of the programs in engineering education is carried out parallel with
the state accreditation of educational programs, establishing their compliance with profes-
sional requirements. Currently, characteristics and functions of public and professional-public
accreditation are legislated in the “Law on Education of the Russian Federation” (Article 96:
Public Accreditation of Organizations that Implement Educational Activities. Professional-
Public accreditation of educational programs)¢. This is one of the most influential forms of
professional control, which is being actively discussed by researchers and specialists-practi-
tioners in engineering education. Professional associations of the educational type, consider
the essence of this work to be centered around modification and supplementation of the state
accreditation in accordance with professional requirements. “Our accreditation, taking the
requirements of the state standard into account, also establishes the compliance of their qual-
ity with professional requirements, which are more flexible and less conservative. Our efforts
in this direction supplement the work of the state structures toward improving the quality of
engineering education” (“Engineering education” [ Popova, Poholkov, 2016b, p. 4—5]).

In the opinion, shared by some PAs of educational orientation, one of the most signifi-
cant functions of the public accreditation, is that it takes into account the requirements and
criteria of the reputable and competent international organizations while developing educa-
tional programs. The scope of such activities on international scale is still limited.

The leaders of professional associations regard creation of the certification system for
engineers as a continuation of this work, and are making efforts in this sphere, which are
limited in their scale as well. “This is a very slow process. Thus, we have two instruments
at our disposal — accreditation and certification: if they work, the quality of training of our
specialists will be fairly high” (Engineering education [ Popova, Poholkov, 2016b, p. 6]).

Additionally, this accreditation takes into account the requirements and criteria of au-
thoritative international organizations, and thereby “contributes to the competitiveness of Rus-
sian engineering programs” (“Engineering education”, see: [ Popova, Poholkov, 2016, p. 5]).
The accreditation efforts are recognized as important by the “old” professional associations
that represent the status of engineers in general as well. However, the scope of such activities
is limited: “there is an accreditation council, the criteria has been established, accreditation
procedure, we have the experts and the access to international organizations. Randomly, in cer-

¢See: On Education in the Russian Federation: Federal Law 29.12.2012 Ne 273 (ed. 29.07.2017)
= 006 o6pazoBanuu B Poccuiickoit deneparun: PenepaibHbiii 3akoH oT 29.12.2012 Ne 273 (pen.
o1 29.07.2017) // URL: www.consultant.ru (data accessed: 27.12.2017).
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tain spots this is already being done. The question now, is how to make it wide-spread” (“Scien-
tific and Engineering Associations”, see: [ Popova, Sitcev, Zhurakovskii, 2016, p. 219]). The
PAs view the creation of certification system for engineers as continuation of this work and
are making efforts in this regard, which are also limited in their scope. Some of the industry
PAs offer assistance (to) and practice cooperation with universities.

The forms of this cooperation are diverse — for example, through the involvement of
universities in associations, or work with the students. “Many universities in our field are
members of our association. ... Presently, we hold competitions, within the framework of our
association in order to support the best graduate student projects” (“Automotive industry 17).

Coordination and harmonization of professional and educational standards for the new
emerging professions that are required in manufacturing can also be included in the tasks of
the PAs. “So, we have a new profession here <...> But, we don’t have an educational standard.
1t has to be created” (“Automotive industry 2”).

Educational, scientific and technological activities in society — is a direction that is char-
acteristic primarily of scientific and technological professional organizations continuing the
traditions of their direct predecessors. This activity also implies an indirect impact on the
formation of the state’s policy towards the research and development sector. However,
the overall sentiment, as far as its (government’s) active role in it, is often very skeptical.
This skepticism is demonstrated in our sampling of associations involved in the develop-
ment of mineral resources. At the same time, interaction with the state is recognized as
one of the few instruments of influence: “...having realized that it is impossible to reach an
agreement with the top management of... oil and gas companies... we were able to find a platform
for expressing our ideas, taking care, first of all, of common workers — oil and gas workers, en-
gineers and scientists. We have found such a platform — the State Duma of the Russian Federa-
tion...” (“Oil and gas industry”).

Conferences, lectures are often identified as one of the main forms of such activities “Con-
ferences, publications <...> It’s not just information <...> It’s school, learning, it’s progress. Each
publication, if you think about it, is an advancement in this process” (“Nuclear-geophysics”).

In the “old” PAs they are considered mainly as a source of information and a form of
professional development. “New” PAs view such conferences as a form of lobbying for the
interests of the industry. In any case, such conferences are used as platforms for establishing
network professional communications. “We are a scientific and technological society, we are
ready and able to pull together the entire intellectual potential of oil and gas institutes, universi-
ties and enterprises for any project. We are the unifiers of sorts” (“Oil and gas industry”).

Professional associations as intermediaries in the matters of interests
coordination between the state, the market and the professionals

One of the most prominent functions of professional associations is the mediation be-
tween the interests of the state, the market, the society and the professionals. The “new”
industrial PAs most commonly declare this principle as their goal. Some of their leaders also
point out that the interests of society are observed and respected when this harmonization,
coordination is successful. “... The most important thing is trying to explain to the govern-
ment that without industry there is no economy” (“Automotive industry 2”). “ The Association,
yes — it means to gather and examine all of the viewpoints, and arrive at a consolidated decision,
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which would suit, on the one hand, the authorities, and, on the other hand — the businesses as
generators of material value” (“Automotive industry 17).

The theme of the influence of industry professional associations’ mediation between
the market and society on the formation of the state’s economic policy, which has repeated-
ly been mentioned in the interviews with their leaders, requires special attention. Practices
that can be attributed to this direction can be interpreted broadly.

These can include the previously described types of activities and methods of influence
of the PAs, which have various aspects of meaning. This can be: lobbying for the interests
of the industry in cooperation with government officials during the development of norma-
tive documents; conferences, forums and interaction (cooperation) with universities. One
should particularly emphasize such method of influence as professional expert evaluations
in the field of legislative norms, which is organized by the industry PAs. This could be state
oversight of environmentally sound technical regulations in the public interest, or limiting
the market’s desire for profit: “... in order to issue this regulation and, incidentally, a fairly
successful regulation, it had to be tied in with the industry, and society, and with the state
... the process of such ... benevolent alignment of all positions, since for the business — all
of this is a burden” (“Automotive industry 1”). This could be the question of developing
federal rules in the production sphere: “... in order to write the rules that would be viable.
But, these rules are being discussed. Here, during the discussion of these rules, various
businesses express their opinions, and we are deliberating, considering these opinions, con-
solidating and informing” (Aviation industry). “It is in our interest that they do not come up
with some official document that we will have to execute, and which would be impossible to
fulfill. They have identical interests as well, to hear us out and comprehend what the indus-
try needs and requirements are” (“Automotive industry 17).

Conclusion

The establishment of effective careers models in the field of science and technology is
based on the formation of a favorable, nurturing external environment, or infrastructure that
includes methods of regulating careers at various levels. At the same time, conceptualiza-
tions of a sustainable professional career, which are based, inter alia, on a compilation of
ideas regarding sustainable development as integral, interrelated, consistent and coherent,
taking into account the factors of different levels and objectives of continuity, based on a va-
riety of balanced structures, remain relevant as well.

The potential of interdisciplinary career research is also remains an important source.
Various disciplines substantiate conceptual and practical approaches at different levels. We
can identify a macro-level, which is primarily determined by the national scientific and
technological policy; meso-level, where the conditions inside an organization are exam-
ined, and the micro-level — the level of an individual and the influence of a close surround-
ing environment.

In the scope of our work, we focus on an approach that addresses the issues of profes-
sional control and the development of public policy instruments through professional as-
sociations. A favorable environment for professional development and careers in the field
of science and technology is created primarily at the level of state policy. Scientific and
engineering professional associations that mainly perform “intermediary” function are one
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of the subjects of science and technology policy. They create (or are supposed to create)
a mechanism of reconciling and coordinating the interests of the state, society, business
and professional communities. The set of their functions includes legislative and advisory/
expert activities (development of laws and legislative initiatives, state programs, professional
expertise); organizing conferences; participation in the development of professional edu-
cation (accreditation of educational programs, certification, development or harmoniza-
tion of professional and educational standards, cooperation with universities). The degree
of interaction with government structures, as well as the effects of this interaction depend
on a combination of various characteristics of the PAs. The very professional associations
that declare the strongest pro-government positions, in reality, demonstrate the weakest
positions in this interaction. These are primarily the “old” PAs, adhering to the former
principles of activity, more often — scientific and technological societies. The “new” PAs,
created under the changed conditions of professional activity and representing the interests
of different branches of industrial sphere, in which the professionals are employed, have
a more effective set of methods of influencing public policy. This allows us to assume, that
relevant tools of interaction and cooperation in the development of scientific and techno-
logical policy are shaped in line with the market principles, which can determine limitations
and contradictions in the formation of professional career infrastructure. Close attention to
the approaches that correspond to a wider variety of interests and trends, which are advo-
cated by, among others, the “old” professional associations, remains relevant.

We have to emphasize the legislative activity of professional associations, which is aimed
at changing the status of engineers and the formation of a new type of professional career,
mostly entrepreneurial (in our case studies, these are “new” associations representing the
interests of the professional group as a whole).
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Journal of Molecular Biology’'s growth and content analysis

Abstract: Price’s law of exponential growth holds for the Journal of Molecular Biology (JMB), a journal
created in 1959 and which was arguably at that time the most important of the discipline. In this paper,
this growth is detailed according to countries, scientists, topics, at the early stage of the history of the
journal, from 1959 to the 1970s, thanks to databases (Scopus, Pudmed) as well as manual analysis.
The aim of the paper is to check whether in several subfields of molecular biology, Price’s views on
the relationship between /ittle science (at the scientist level) and big science (from the statistical point
of view) are fruitful. During this period, which by some scientists has been considered as the “golden
age” of molecular biology, important scientific problems were solved (genetic code, DNA replica-
tion) and in the 1970s, their applications -genetic engineering technology- emerged. The growth of
the journal was exponential, as expected by Price’s law, but outpaced the prediction, with a shorter
doubling-time than 15 years. Thus, JMB is a suitable case for a more detailed analysis of its scientific
content and of the relationship between statistical growth and scientific trends at the bench.
Keywords: molecular biology, scientometry, Price’s law, science growth.

The growth of the Journal of Molecular Biology

Derek J. de Solla Price’s book, Little science, big science, pioneering statistical analysis
of science, has been one a milestone for scientometry. Obviously, his approach is very dif-
ferent from the historian of science daily routine, who is working with archives and whose
aims may be to understand scientists as human being. However, according to us, the most
brilliant part of Price’s book was not the chapter length analysis of the exponential growth of
science per se, but the link he managed to build between the statistical data available about
scientific articles and the daily habits of scientists. This link is especially relevant for histo-
rians of science since it means that statistical analysis of scientific journals may shed new
lights on the scientists and their habits that historians are studying. Up to our knowledge, it
has not been tested in the area of molecular biology, a new science born in the second part
of the XX century. This is the aim of this paper.

A quick growth (1959-1966)

Price’s most important contribution to scientometry was its discovery of the exponen-
tial growth of science with a 15 years doubling time. He calls it “the fundamental law of any
analysis of science” [Price, 1986, p. 4]. Indeed, this law has been found by Price to hold
from the birth of the first scientific academies in Europe in the XVII™ century up to about
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the 1950s. In fact, this rate of growth seems to change around 1970 as shown by Han and
colleagues for the United State (Han et al. 2010). Thus, we can take for granted that an
exponential growth of molecular biology is expected for the period of time that we study in
this paper, from the birth of molecular biology as an academic discipline in the 1950s, to
the early 1970s, when practical tools like genetic engineering were produced from the basic
research done by molecular biologists during this period.

To assess Price’s law in the case of molecular biology, we have chosen to analyse the
Journal of Molecular Biology. This scientific journal was created in 1959 by John Kendrew
and was arguably at that time the most important of the discipline. Not only it was the first
scientific journal to bear the name of molecular biology, even before laboratories with such
a name were created in the early 1960s, but the structure of the editorial board shows that
the journal was keen to include scientists from Europe, the United States, and even from the
Soviet Union with soviet scientist Alexandre Spirin (USSR Academy of Sciences) as a board
member as soon as the tenth volume (1964).

Our data show that the number of published pages in the Journal of Molecular Bio-
logy (not including tables of contents and index) grew exponentially from 1959 to 1966 with
a doubling time of about 2 or 3 years, much more shorter than the expected doubling time
(figure 1).

Number of published pages per year
10000

1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976

Figure 1. Number of published pages per year (not including index and tables of contents)

This confirms that molecular biology was blossoming. This fact holds also for the num-
ber of published papers in the journal and the data fit even more nicely an exponential
growth. For both graphs, we rely on our own data (figure 2) since Scopus’ coverage of the
early years of this journal is incomplete.

The exponential growth of molecular biology was expected, but such a quick growth
was not. Not only molecular biology grew faster than expected according to Price’s law, but
published data about molecular biology funding did not hint at such a growth. Data from
historian Bruno Strasser show that the annual budget of four funding agencies which sup-
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Figure 2. Number of published papers per year (including letters)

ported molecular biology (DFG in Germany, MRC in Great Britain, CNRS in France,
FNRS in Switzerland) grew eight to tenfold between 1950 and 1970 [Strasser, 2002]. This
is roughly the growth of the number of published papers in the Journal of Molecular Biology
which grew eightfold between 1959 and 1970. However, according to Price, the cost of sci-
ence grows according to the square of the number of scientists or of published papers. Thus,
one would have expected that the cost of molecular biology would have a doubling time
much shorter than the doubling time of molecular biology. To explain such a discrepancy,
one might recall that molecular biology was only part of the budget of these agencies and
this may hide its rapid growth.

How could molecular biology achieve such a high growth rate? One could mention
three mechanisms that may explain this rate. According to the first one, molecular biology
may rely, more than other sciences, on multiple authorship. Price understood that multiple
authorship may have a particular significance:

(...) part of the social function of collaboration is that it is a method for squeezing pa-
pers out of the rather large population of people who have less than a whole paper in them
[Price, 1986, p. 128].

Molecular biology seems to rely more on multiple authorship than chemistry (figure 3).
Price original results were based on Chemical abstracts from 1900 to about 1960. His work
shows that article with one author made more than 80 percent of Chemical abstracts in 1910
but less than 50 percent after 1950 with a steady decline. One can confirm such clear trends
in the Journal of Molecular Biology. The most clear trend is the decline of the number of
article written by a sole author since after 1966, they never made more than 20 percent of
papers. Even before 1966, they only hit the 30 percent level once in 1963. What is relevant in
our data is that clearly, most of the papers published by the Journal of Molecular Biology were
written by several authors, more than expected according to Price’s data, and this might
explain part of the rapid growth of the journal.
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The second mechanism which might explain such a high growth rate is that molecu-
lar biology was trendy and thus attracted not only new scientists for their PhD but also
other scientists from established fields, like biochemistry and biophysics, which boosted its
growth rate. This hypothesis needs further research to be quantitatively assessed. However,
it fits nicely with the qualitative results of historians of molecular biology who showed that
molecular biology in the United Kingdom, in France or in Switzerland grew very rapidly
thanks to scientists from other fields, mostly biochemists, physicists, geneticists (de Cha-
darevian, 2002; Gaudilliere, 2002; Morange, 2003; Strasser, 2006). This was the case of
the famous ‘Phage group’ created by physicist turned geneticist Max Delbriick. Something
similar happened into what Gunther Stent calls the ‘structural school’ of molecular bio-
logy, with among their members the famous physicists John Kendrew and Francis Crick
(Stent, 1968).

Impact of the number of authors per article as a function of time
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Figure 3. Impact of the number of authors per article as a function of time

The third mechanism is that one country with a very high growth rate contributes more
than others to molecular biology. This is somehow confirmed by the following data. We
have noticed that the growth of the budget of European agencies funding molecular biology
was not enough to explain the growth of molecular biology. However, the NITH budget grew
more quickly than these European agencies’ budgets: from 1956 to 1963, it rose from 98 to
930 millions of dollars (Kay, 2000). Thus the growth rate of molecular biology funding in
the US fits more closely with the observed growth rate of molecular biology than the growth
rate of European funding does. This is confirmed by data according to country provided by
the Scopus database. Figure 4 shows that the share of papers from the United States is the
most important in the Journal of Molecular Biology, and this share is growing over the years
until the early 1970s. In contrast to Price’s data on Chemical abstracts, our data about the
Journal of Molecular Biology do not show an important share for the Soviet Union. Indeed,
most Soviet papers in this field were published in Soviet journals rather than into the Journal
of Molecular Biology. The share of Germany is growing in the Journal of Molecular Biology



152 COLMONOTMSA HAYKN 1 TEXHOJIOTUIA. 2018. Tom 9. Ne 1

Percentages of papers according to country in the Journal of Molecular Biology
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Figure 4. Percentages of papers according to country in the Journal of Molecular Biology.
From bottom to top: United States, United Kingdom, Russian Federation, Japan, France,
Germany. Data from Scopus database

whereas it was declining in Chemical abstracts. To conclude, the strong growth in US mo-
lecular biology seems indeed to contribute to the quick growth of Journal of Molecular Bio-
logy but nonetheless it is not the sole factor which explains such a rate of growth.

An unexpected break (1966-1976)

In a striking contrast with the early years of the journal, later, from 1966 to 1976, the
number of published pages and papers seems to enjoy only a comparatively slow pace growth.
This is an unexpected result, contradictory with Price’s Law. One might even notice a small
decline in published papers and pages in 1969 and 1975. Perhaps the latter was cause by the
controversy about recombinant DNA with the Asilomar conference held in February 1975.
A few months earlier, a moratorium about several genetic engineering experiments had been
proposed in mid-1974 by Paul Berg and colleagues.

One can say for sure that this phenomenon, despite being temporary, lasted, according
to Pubmed database, till the 1980s. If molecular biology had reached its saturation limit, as
one might expect after such a quick exponential growth, its growth would not have resumed
as it did later in the 1980s. One might also add that this phenomenon predates the observed
break around 1970 by Han and colleagues (2010). Thus, this slowing down does not seem to
be caused by the same mechanisms that altered the global science growth rate at the end of
the 1960s and the beginning of the 1970s. What may be the cause of this event?

What strikes the historian of science is that the rapid growth of the years 1959—1966 fits
with the period when the genetic code was solved. The discovery of the genetic code was, ac-
cording to us, the greatest achievement of molecular biology. The genetic code has basic and
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applied consequences. On the theoretical side, its universality shows that life is underpinned
by the same mechanisms. On the applied side, later in the 1970s, it enabled genetic engi-
neering with its gene transfers from human to bacteria and the production of recombinant
hormones like insulin. Gunther Stent, himself a molecular biologist, did not failed to notice
that from 1953 to 1963, a period that he calls the “dogmatic phase”, scientists elucidated
both how DNA stores genetic information and how this information is translated into pro-
teins (Stent, 1968). The latter is what the genetic code is all about. He noticed also that this
“dogmatic phase” was especially attractive for scientists and by the end of 1960s:

(...) the number of working molecular geneticists had to be reckoned by the hundreds,
rather than the dozens (...).

By contrast, after 1963, Stent felt that molecular biology entered a new phase, that he
called the “academic phase” since “By that time many of the details of the genetic code
were known” (Stent, 1968). He even add that “(...) what remained now was the need to iron
out the details.” Concerning the genetic code, Stent’s opinion are true since a complete
version of the code was obtained in the mid-1960s and the Nobel prize in medicine was
awarded to Robert Holley, Marshall Nirenberg and Har Gobind Khorana in 1968 “for their
interpretation of the genetic code and its function in protein synthesis”. Historian of science
and molecular biologist Michel Morange shares a similar view. He wrote in his textbook
a chapter entitled “The years 1965—1972, or the crossing of the desert” (original title: “Les
annés 1965—1972, ou la traversée du desert”). With the completion of the genetic code,
Morange felt that, using a terminology proposed by Thomas S. Kuhn, molecular biology
was then in a ‘normal science’ phase. This is exactly what Stent meant by saying that it
remained “to iron out the details”. While Morange went even as far as writing that few prog-
ress were made in molecular biology during this period, he nonetheless noted that prog-
ress were made, notably in technical areas like X-ray diffraction for protein structures and
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Figure 5. Number of papers according to topics in the Journal of Molecular Biology.
Data from manual counting in title and abstract (for bacteriophages), materials and methods section
(for papers about 3D structures and sequencing). Papers without a materials and methods section
were counted as theoretical



154 COLMONOTMSA HAYKN 1 TEXHOJIOTUIA. 2018. Tom 9. Ne 1

nucleic acid sequencing, mostly RNA. Our data confirm this analysis (figure 5). The num-
ber of papers about three dimensional structures of molecules or about cell structures, using
X-ray, NMR or electron microscopy, is on the rise as well as the number of papers about
RNA and DNA sequencing (data obtained thanks to materials and methods). One can also
notice that papers about the genetic code (as recognized in the index with the term ‘code’,
‘codon’, ‘coding’, or ‘genectic code’) were always very few among the published papers in
the Journal of Molecular Biology. Their number was so small that they are not reported on
the graph. Between 1959 and 1970, in the first fifty volumes of the journal, one can find only
17 such papers. The Pubmed database has only nine papers published from 1959 to 1976 in
this journal that contain the expression “genetic code” in their title or abstract. This fact
is intriguing because it shows that the idea that scientists were attracted towards molecular
biology to solve the genetic code or to publish about it is wrong. However, it does not re-
fute the idea that the new vocabulary used by molecular biology, which describes genetics
and biochemistry in terms of code, program and information, was attractive and did attract
many scientists to this field as established by historian Lily Kay [ Kay, 2000].

Similarly, what we define as ‘theoretical papers’, that is to say, papers without a ma-
terials and methods section (letters to the journal do not have such a section and thus are
not taken into account in our analysis), are scarce in the Journal of Molecular Biology. This
nicely refutes the idea that molecular biology was a theoretical science. It did own a theory,
consisting in the genetic code, the central dogma, etc, but its theory was only a tiny part of
published papers.

Finally, papers about bacteriophages, recognized as such thanks to their title if they
contain the word bacteriophage or a codename of a bacteriophage, were far more numer-
ous. Thus, our data confirm the view of Gunther Stent, who cited the phage group and the
structural school of molecular biology as important actors in this field [Stent, 1968].

We would like to stress that Stent and Morange, both molecular biologists who wrote
about history of their own discipline, proposed timelines and views that are by and large
confirmed by statistics. While history of science written by scientists has often been criticized
with relevant arguments [see Roger, 1995], one might notice that Price’s distinction between
big science (that is to say, its statistical view on science) and little science (the individual sci-
entist behaviour) does not discard history of science written by scientists but on the contrary,
takes it seriously as shown by several excerpts from Price’s work. Both views, statistical (from
the top) and historical (from the grassroots so to speak), has to be confronted fruitfully.

In a footnote, Morange offers an interesting explanation about this stagnation period
[Morange, 2003, p. 222]. According to him, the very quick growth of molecular biology
prevented it from becoming an established discipline because it spread into others fields,
“molecularizing it”. More data on other scientific journals are required to test Morange’s
view. However, this opinion is at first sight consistent with the data introduced in this paper.
Perhaps such a short doubling time of two to three years was not sustainable in the long run
and would have led to a fierce competition with other biomedical fields.

Conclusion

Our data show that results from the statistical approach (Price) and from the historical
approach (Morange, Stent) are consistent. The Journal of Molecular Biology underwent at
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first a very strong growth (1959—1965) and then a stagnation period regarding the number
of published papers (from 1966 to at least 1976). The idea supported by historians of sci-
ence that the genetic code metaphor attracted scientists to molecular biology is confirmed
by statistics. However, other mechanisms are necessary to explain the quick growth and are
provided by statistics. These preliminary results show that historical approach and statistical
approach complement each others.
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Mapping Ideas: Semantic Analysis of “PostNauka” materials

Abstract: “PostNauka” is a project (quite similar to the global set of conferences “TED”) about
modern fundamental science and the scientists who create it. The website was established in 2012 as
a platform, participating in the popularization of scientific knowledge. More than 3000 materials were
published on it. Surprisingly, no one has tried to carry out the analysis of these materials until now.
We decided to fill this gap by conducting our own research on PostNauka. An inspiring example to
be followed was the performance by Sean Gourley and Eric Berlow, who showed the map of themes
similarity in the TED-speeches and the way new topics were born on the periphery of global themes.
We conducted the same type of analysis for PostNauka to show the existence or the lack of links be-
tween topics, to define the extent of interdisciplinarity of the project and to check the rightness of sec-
tions proposed by the website. We took all video-materials transcripts published on www.postnauka.
ru. Two types of methods were combined for analysis: semantic analysis methods and network analy-
sis. As a result, we got the mind-maps of PostNauka materials. They demonstrate how the materials
are tied, which disciplines are exceled and how they are sorting with the official classification of the
website.

Keywords: Text Mining, Semantic networks, PostNauka, interdisciplinarity, co-word map.
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Introduction

This research was inspired by the excellent S. Gourley’s and E. Berlow’s TED talk
“Mapping ideas worth spreading”', devoted to the look of “global conversation”, repre-
sented by the platform they were the speakers of. The main goal was to demonstrate the
connection between talks through extracting and comparing the key concepts from each
of the speeches transformed into text. The authors conducted geographical topic analysis,
tested the role of gender in choosing the TED talk to be viewed and commented; pointed
out central, peripheral and unique (isolated) topics. Following in their steps, we decided to
draw the mathematical structure of ideas in Russian academic world, taking the transcripts
of PostNauka speeches as a basis. PostNauka? is a popular scientific journal, which has been
functioning as a learning platform alike TED, Arzamas or Coursera for 3 years. The pro-
ject was started in 2012: it got more than 100000 subscribers in the social networks, more
than 600 scientists from different research fields took part in the project, and more than
3000 materials were published. The platform involves videos, lectures and courses of differ-
ent disciplines. The speakers of different backgrounds perform there, regularly combining
the theories or examples from a variety of fields, and hence the platform is considered to be
interdisciplinary.

According to M. Burawoy, “each discipline, after all, offers but a partial perspective
on that world, so interdisciplinarity offers a more complete picture. Interdisciplinarity can
only enrich our understanding of the world” [ Burawoy, 2013, p. 7]. There is no doubt, that
interdisciplinarity is becoming more and more fashionable in the academic sphere. Our aim
is to show how these disciplines are interconnected in the talks, published on PostNauka,
so we could get a better understanding of the relationship between different scientific fields
through the language they use. In respect that our project is on its early stage, we work only
with the key words, chosen by PostNauka organizers as the markers to present a topic of
talk. Further we are planning to include all words from the talks’ transcripts and use LDA in
combination with LSA solving the stated problem. In this article we will watch this relation-
ship in dynamic, so it would be possible to notice the changes in penetration of topics and
disciplines. In addition we will look at some statistics on the platform users and the activities
changing the structure we investigate.

Related works

E-learning platforms became extremely popular with the researchers, paying attention
to their influence on higher education [Ruiz, Mintzer, Leipzig, 2006; Sife, Lwoga, Sanga,
2007], economic costs [ Matei, Vrabie, 2013], students’ behavior [Graf, List, 2005; Paechter,
Maier, Macher, 2010] and etc. We did not manage to find any publications on exploring
the educational platforms as text corpora to extract the topics (certain distribution over the
words [Blei, 2012]) and track their points of coincidence, that’s why our research seems
essential and original. The talks on PostNauka will be treated as “bags of words” to find
“hidden thematic structure in large archives of documents” [Blei, 2012, p. 77] and follow
the change of topics over time [Wang and McCallum, 2006]. Quite a similar project was

'http://www.ted.com/talks/eric_berlow_and_sean_gourley mapping_ideas_worth_spreading
2https://postnauka.ru/about
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conducted by D. Hall and his colleagues, who investigated the textual structure of three
conferences (COLING, ACL, EMNLP) to designate their level of ideas’ diversity [ Hall, Ju-
rafsky, Manning, 2008]. They figured out that all those conferences were becoming broader
eventually, thou each of them shown different rate of “topic entropy”. Taking this method in
account, we will try to find out which talks or scientific fields have a narrow focus on a small
amount of topics and which of them expand the borders using the language.

The Russian pioneers in this area of studies V. Nalimov and Z. Mul’chenko were
among the first researchers, investigating the language or the “slang” of different spheres of
knowledge to find the common words they have and the common ideas they use [ Nalimov,
Mul’chenko, 1969]. Those times the computer methods of text analysis were not as well
developed as now, so in our research we can rely on more friendly ways of working with
huge text corpora. “Topic modeling” is applied by modern researchers, who work with the
citations, try to construct a hierarchical model, build semantic networks or draw co-word
maps [Lehmann, 1992; Danowski, 1993; Blei et al., 2003; Li, McCallum, 2006; Dietz et al.,
2007]. A great variety of options can be chosen to visualize the results researchers come up
with, including Pajec, ORA, Gephi and etc. [Viieger, Leydesdorff, 2011; Danowski, 2009].
The combination of Text Mining and SNA has not become very popular yet, but these two
methods have already been used in a couple of works [eg. Mei, Cai, Zhang, Zhai, 2008; Ley-
desdorff, Nerghes, 2016] and we hope, that our research will somehow supplement the list of
the latest investigations within this area.

Data and methods

As it was mentioned in the previous parts, our research is based on video-talk materi-
als published on the platform PostNauka. We collected detail information about all video-
talks, which were published from 2012 to 2014 on the site (1228 talks). The data contains
transcripts (or parts of transcripts), number of views, comments and reposts on other social
network sites, date of publishing, duration of talk, key-words, speaker’s name, speaker’s
academic degree and profession. We also decided to take the language of each talk (some
speakers made their oral presentations in English) and the gender of a speaker into account.

Of course, as any researchers, we faced with a certain number of challenges. The data
was uploaded in January 2016, when PostNauka had not yet changed its interface and had
not structured the information about each video-talk. The other issue was related to the
fact, that one word could have several meanings: “Words may have different meanings in
different contexts, although one expects the meaning of specific words to be stable within a
single text” [ Leydesdorff, Nerghes, 2016: 12, cit. ex: Leydesdorff, Hellsten, 2006]. Inasmuch
as we decided to leave the step, where we could work with all amount of words from the
transcripts, we did not really have to deal with homonimia. This problem will be faced with
on the next research stage. We have already conducted it, but the results we gor are so com-
plicated, that we came up with the decision to dwell on key-words only in this article.

The preprocessing of texts included lemmatization of all texts using Yandex free soft for
morphological analysis of the Russian language texts [Segalovich, 2003]. For data analysis
and visualization we combined the methods of Text Mining and SNA, and used R-packages

CL I3

(“tm”, “mallet”, “dplyr”, “rJava” ect.) and Gephi.
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We created the network of video-talks based on shared key words. This graph shows
how talks are thematically close to each other. We also used SNA parameters for analyzing
network differences of topics and speeches, such as Degree Centrality (DC), Betweenness
Centrality (BC), Closeness Centrality (CC).

Results and conclusions

The final graph (Figure 1) has a low density (0.151) and a high modularity (0.577).
We got five major clusters (modularity classes) and four isolates. We decided to call them
“humanitarian”, “linguistic”, “psychologic”, “physical” and “biological” clusters of the
network (Figure 2). Humanitarian cluster contains the speakers who identify themselves
as historians, philosophers, sociologists, economists, philologists, culture experts, folklor-
ists, geographers, anthropologists, lawyers etc. However, there is a separate psychological
cluster, which includes eleven psychologists and one sociologist. Talks from this cluster have
links with humanitarian cluster as well as biological cluster, acting as a bridge between them.
Furthermore, there is also segregate linguistic cluster, which consists of linguists, philolo-
gists, historians and etc. It links humanitarian cluster with physical one. Physical cluster
combines physicist, mathematicians, astrophysics, chemists, astronomers, IT-specialists,
engineers and etc. Biological cluster — biologists, microbiologists, medics, anthropologists,
biophysics, chemists, neuroscientists, bioinformatics etc.

Figure 1. Network of all video-talks, based on shared key words. Size of nodes — Betweenness
Centrality. The weight of edges represents the number of intersections between key words
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Our attention must be payed to several other facts. First, we can see that anthropologists
are divided into two large clusters: humanitarian and biological clusters. In the first case,
there are cultural anthropologists, who explore mode of life, culture, rites and etc. In sec-
ond — anthropologists, studding biology factors, human evolution, genetics, race and etc.

In addition to this, there are chemists, who are presented in two different clusters: phys-
ics and biology. «Physical» chemists focus on inorganic aspects, and are trying sometimes
to link them with organic issues. For example: «Physical properties of the polymers and
polymeric materials using a protein structure prediction problem»*. «Biological» chemists
are close to medicine, immunity, biochemistry and etc.

Cluster 1 Cluster 2 Cluster 3 Cluster 4
Histodan 134 Physicist 136 Biclogist  EG—— 154
< - Psychologist 11
Philosopher 67 srciogizt [ Mathematician 36 Microbiologist W 25
Sociclogist & Astrophysicist 31 Medic E 22
Eeonomist 38 socialogist | 1 Chemist 24 .
Philologist 28 T = Anthropologist Wl 22
Cultural studies 2% Astronomer [l 16 bicphysicst M 16
Hloist IT-specialist 3 .
Foliloris 18 specialis 1 Chemist M 15
Geographer w14 Engineer 15
. Cluster 9 = Neuroscientist H 14
Anthropologist ® 11 Geologist 1 4
Lawyer m 10 N Neuvrophysiologist M 13
- i 3 Geographer 1 4
Political scientist m 9 Lingoist I 63 b Bicinformatics W 12
. Economist |1
A_rt CL-LC 9 Philologist [l 18 i Psychologist B &
Urbanist 15 Philosopher | 1
Mathematician | 4 Hisorian | 5 Sociologist | 1 Physicist 5
DPsychologist | 3 Perchologist | 1 Histodan 15
Folklorist | 2 :
Coltucal stadies | 1 Mathematidan | 2
Sociclogist | 1 Attestic 11 Engineer | 1
onhrsicist Geologist | 1
Astrophysicis Bicifomatis | 1 Biophysicia | 1 2
Aswonomer | 1 Biclogist | 1 IT-specialist | 1

Figure 2. Distribution of spikers’ professions by clusters (modularity classes)

We used ANOVA test to check significant differences of video-talk characteristics.
There is no significant distinction by all indicators between Male and Female. Average page
views, comments, repost, recording duration, and network metrics of centrality (degree,
betweenness closeness) do not differ by gender.

We also checked whether there were differences between the talks by the years (2012,
2013 and 2014). We assumed that the videos posted earlier had more opportunities for us-
ers to watch them and write comments. Talks in 2012 had significantly more views, indeed.
However, we have seen a sharp decline in 2013 and rise in 2014. In addition to this, the users’
activity expressed through the number of comments and reposts was higher in 2013. In other
words, despite the fact that in 2013, there were fewer views, the video comment activity was
much more than during other years. We also found a significant increase in the duration of
talks from 2012 to 2014.

Dedicated Clusters differ on these indicators. The cluster “2” (“psychology”) has
greatly more views and reposts. We also found that cluster “4” (“biology”) has a larger aver-
age number of ties (DC) and average value of Closeness Centrality.

The language of talk has an effect on some indicators too. English language influences
negatively the number of comments. Nevertheless, English-speaking talks have significantly
higher level of Betweenness Centrality.

3https://postnauka.ru/video/38347
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Table 1
Distribution of some talks’ characteristics by spiker’s sex, year of publishing,
modularity class and language of talk

Number | Views | Comments | Reposts (’1;1:rcle) DC* BC> CC¢

% Female 195 6846.4 5.3 193.6 723.1 179.8 | 0.00096 | 0.5

2 1Male 933 7177.4 4.5 194.4 725.3 168.3 | 0.00085 | 0.5
p-value 0.674 0.217 0.965 0.837 0.073 0.501  0.058
2012 209 8251.4 4.7 167.0 621.5 176.5 | 0.00096 | 0.5

—

é 2013 407 5773.6 6.0 206.5 730.6 166.8 | 0.00095 | 0.5
2014 512 7728.9 3.4 195.6 762.6 170.5 | 0.00075 | 0.5
p-value 0.002 0.000 0.083 0.000 0.371 0.275  0.127

2 |1 448 7059.3 5.4 207.1 733.5 172.0 | 0.00078 | 0.51

[a]

E =2 12 12753.8 5.1 265.4 733.4 41.9 | 0.00006 | 0.46

=8

=523 277 5948.5 3.3 146.3 726.0 142.6 | 0.00084 | 0.49

'§ =4 296 7882.7 4.6 178.7 715.0 217.2 | 0.00106 | 0.53

= 90 8035.4 4.75 325.3333| 712.0 119.5 | 0.00085 | 0.47
p-value 0.038 0.041 0.000 0.345 0.000 0.291  0.000

& |English 63 4869.43 2.33 180.73 | 723.83 | 183.49 | 0.0016 | 0.52

éﬂ

S |Russian | 1065 | 7253.36 4.73 195.04 | 72498 | 169.52 | 0.0008 | 0.51

p-value 0.065 0.027 0.598 0.946 0.185 0.004 0.211

The graph of key words (Figure 3) illustrates the basic topics of all talks. The words
with the highest BC are: history, biology, physics, Russia, mathematics, culture, philoso-
phy, technologies, society, sociology. They shape and define the main thematic blocks of
the talks.

Based on categorization of nodes proposed by Nerghes A. (Nerghes, 2016) we classify
words by Degree and Betweenness Centralities. There are four classes:

*  Globally Central (GC) — High DC, High BC

*  Locally Central (LC) — High DC, Low BC

*  Gatekeeper (G) — Low DC, High BC

*  Marginal (M) — Low DC, Low BC

4Degree centrality (DC).
> Betweenness Centrality (BC).
¢ Closeness Centrality (CC).
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Figure 3. Network of key-words, with dedicated Top-20 words. Size of nodes — Betweenness
Centrality. The weight of edges represents the number of videos, where key words were used together
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Figure 4. Key words centralization structure
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As we can see on the Figure 4, there are four key words, which have high Degree and
Betweenness Centralities: History, Biology, Physics, Russia. It means that these words are
often found with other keywords (High DC) as well as they are connected with the words
from different clusters. These terms though associate different clusters, but it is likely to be
the cause of a large number of links. Moreover, we cannot see Gatekeepers — the words
which have small number of links, but come from different thematic clusters. We can turn
our attention to the fact that «mathematics» is the closest word to the Gatekeeper’s status.
If we look at the previous word network, we could also see that the mathematical cluster is
located between different clusters and can serve as a bridge between them.

There are also four words in Locally Centrality class: Culture, Philosophy, Society, So-
ciology. It means that these terms are common with other words but coming from the same
cluster. They have few links with other thematic clusters.

The vast number of words has low levels of Betweenness Centrality and Degree Centrality.

In conclusion it must be noted that the results of the research presented above are only
offering the backlog for the further survey. Using the key-words for analysis is a rough meth-
od and it cannot be estimated as reliable as working with all words from the transcripts.
There are some talks on the platform which have few key-words or none of them. In that
case the key-words cannot be taken as preferable data for analysis, but they can help to
compose the first impression on the interconnection of disciplines existing on the platform.
For the next step we are planning to investigate the big corpora of texts to find out whether
the speakers representing the disciplines use the language or the “slang”, which consists of
the words, uniting certain scientific areas. By combining Topic modeling method and Social
Network Analysis we are expecting to evaluate our results.
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