[leparoriyHi Hayku: Teopis, icTopis, iHHOBauiiHI TexHoJorii, 2015, Ne 3 (47)

SUMMARY

Puzyrov V. Organization of Research Biology Students in Teaching of Mathematics.

The features of higher mathematics training of biologists and biochemists are
considered in this paper. The methods of research include both theoretical: study, analysis
and systematization of pedagogical and psychological literature on the organization of
research students’ activity, comparison and synthesis of scientific publications on the
problem of higher mathematics teaching for biologists, and empirical: observation of training
activities of the first-year students at the biological faculty in Donetsk National University,
questioning these students.

The author’s experience of organization of students’ research activity during learning
the discipline «Foundations of Mathematics» at biological faculty is presented. The necessity
of implementing of professionally oriented tasks in higher mathematics training of biologists
and biochemists is underlined. Some examples of these tasks are given in the paper. The
possibilities of applying of modern informational technologies at different stages of the
mathematical training of biologists and biochemists are analyzed. Some fragments of the
slide-lecture «Algebra of matrix» designed in Smartboard Notebook for interactive
whiteboard are presented by the author.

The content of the slide-lecture includes some biological facts to demonstrate the
interaction between the mathematics and biology. The scenario of designed didactic
mathematical game «Scientific conference of biologists» for pre-service biologists to acquire
their research skills is shown. This game includes various professionally oriented tasks of
mathematics for biologists and biochemists. After gaming the students are offered the
following questions for discussion: Do you like the game? What is it purpose? Is this game
difficult? What knowledge have you acquired during the game?

The applying of didactical mathematical games in the classroom is a significant reserve of
strengthening study motivation of higher mathematics and improving the interaction and
understanding between a teacher and the students. The effective organization of students’
research activity during learning mathematics at biology faculty helps to develop the professional
competences of biologists and biochemists through the acquiring of research skills, analyzing of
new information and producing the ideas in unusual situations.

Key words: research students’ activity, teaching higher mathematics, professional
training biologists, the professionally oriented tasks, didactical games.
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B. A. CmupHoOB
MonTaBCKWMIA HAaLMOHANbHbIN TEXHUYECKUIA
yHuBepcuteT umeHn Opua KoHapaTioka

YHUBEPCUTET: NPOBJIEMA KOHIPYSHTHOCTU CUCTEMDI
NMPOU3BOACTBA 3HAHUA U CUCTEMbI OBYHEHUA

Y cmammi memoto posensdy enepwe o0bpaHa npobaema KOHepyeHmMHocmi
YHigepcumemcoKoi cmpykmypu, opmu 8upobHuUymMea 3HAHHA U meopii Has4yaHHA .
beilimcoHa. MemodonoeiyHy ocHosy pobomu CmMAHOBUMb CYKYMHICMb MeopemuKo-
emMnipudHuUx memooie HayKosoz20 Mi3HAHHSA, BKAOYAOYU Memoou ideanizayii, Moodesnto8aHHSA
U nopisHAHHA. OmpumaHi pe3ysabmamu ceidyame Mpo 2emepo2eHHiCme i op2aHi3ayiliHy
pi3HOMaHIMHicme AK ¢hopm supobHUUMBA 3HAHHA, MaK | modeneli HABYaHHA. [JosedeHo,
wo yHisepcumem Moxe po32aA90amucad AK YHiKanbHUli maldaH4yuK HHosauiliHux
83aemo0ill. Lleli sucHo8OK Habysae ocobsausoi akmyansHocmi y 38'A3Ky 3 nepebydosoro
suuwjoi ocsimu, Wo cnpu4yuHeHa imraemeHmauiero 3aKoHy YKkpaiHu «[1po suwjy ocgimy».
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Knwuyosi cnoea. YHisepcumem, cmpykmypa, 8upobHUYUMB0O 3HAHHA, rnompiliHa
cnipasns, pi8Hi HABYAHHA.

Mol MOXcem y4umscs, y4umecs,
Moxem 6bimb, y4UMbCA Y4UMBbCA.
lperopu bentcoH (1904—1980)

MNoctaHoBKa npob6nembl. [epBad NOCTAaHOBKA BOMPOCOB O Hayke MU
06pa3oBaHNUM B COBPEMEHHOM WX MOHMMAHWM U3BECTHA Ham B GOPMY/IMPOBKE
Bunbrenoma ¢oH lymbonbata (1767-1835), Bbigatowleroca npeacrtaBuTens
HEMELKON W eBPOMNEeMCKON rymaHuUTapHoOM uctopuun, dunocoda, dwunonora,
rocyapCTBEHHOrO AeAtena n gunaomata. Ceoe BngeHme obpasoBaHMA, KOTopoe
3aK/NOYAEeTCA O/1 4YeNioBeKa B «BbiCLWEM W Hambonee nNpPoONopLMOHaNbHOM
dopmupoBaHuM ero crnocobHocten B eauHoe uenoe» [3, 30], Nymbonbar
cbopmynmpoBan B cBoer pabote «Maen K onbiTy, onpeaenatowemy rpaHuupbl
aeatenbHocTu rocyaapctea» (1792 r.). CoaepaHne obpa3oBaHUsi OH OTPa3ua B
KeHurcbeprckom n JIMTOBCKOM y4ebHbix nNnaHax. [oKasaTesbHbIM ABAAETCA
MCKNIOYEHNE M3 HUX 3aKoHa boxbero. NaBHOe, 4yemy [OMKHbI HAy4yUTbCA
YYEHUKM, cumtan FymbonbaT, — 3TO YyMEHUE YYUTbCS, TPEHMPOBATb CBOU CU/bI.
M'ymbonbAT NOHMMAN Hayky M 0bpa3oBaHME KaK coegMHEHWE LUKOJIbHOro Tumna
oby4yeHunA ¢ obyyeHnem «nog cobCTBEHHbIM PYKOBOACTBOM» WM KaK «Mnepexos, oT
OAHOro K Apyromy». Hayka npm aTom «40/1)KHa PacCMaTPMBATLCA KaK BCE elle He
A0 KOHUA paspeliMman npobnema» v NO3TOMy MCCAeAoOBaHWE AONXKHO ObiTb
NOCTOAHHOM 3afaven BbiCWeEN LWKOAbl. OCHOBHblE MONOXEHMA KOHLENnumn
l'ymbonbAaTa nepexkmin CBoe BPEMA M COOTBETCTBYIOT COBPEMEHHOM KOHUENLUMH
JIMYHOCTHO-OPUEHTUPOBAHHOW MNeaarormku. Benukomy [TymbonbaTy ypanochb
HaUTXU ONTUMANbHYIO CTPYKTYPY M CHOPMYIMPOBATL 33434M, HA OCHOBE KOTOPbLIX B
1808 r. nNpPycCKMM KOPONEBCKMM [AeKpPeTomM Obln  OCHOBaH bepanHcKui
yHuBepcuteT dpuapuxa Bunbrenoma (B 1949 roay, B namatb O 3acayrax
AneKkcaHgpa u Bunbrenoma ¢oH N'ymbonbatos, yHMBepcuteTy Obino NPUCBOEHO
nx uma). Moagenb aToro yHmepcuteta (puc. 1), KoTOpas Hawna BCEMMPHOE
NPU3HAHWE W A0 CUX NOP CAYKUT NPUMEPOM ANA NOAPAXKAHMA, Noay4Ymaa
Ha3BaHue «YHuBepcuTeta Fymbonbarta». PyHAAMEHTas/IbHbIE MPUHLMMbLI 3TOrO
YHMBEpPCUTETA — aKagemumyeckas cBoboaa W eauHCTBO  UCCNedoBaHUA U
npenogasaHus, ero aesus: «Wccnepyit, obyyaa! O6yyan, uccneays!». BarkHo
NOAYEPKHYTb, YTO K€AMHCTBO UCCNEeA0BaHUA U NPENnoAaBaHMA» rapaHTUPOBANOCh
burypon yHMBEpPCUTETCKOro npenogaBaTena-uccnenoBaTena, a TakKe cBoboaomn
BblbOpa TEMATUKM IEKUMIA ANA CTYAEHTOB (B OT/IMUME OT TMMHA3UKN); UHCTUTYTOM
CEMMHAPOB (KNMUTOMHMKOB» HayKW); TECHOW CBA3bIO YHMBEPCUTETA C MPOAOS-
YKAKOLWEN CyLecTBOBaTb AKaZeMMEN N NPOYNMMN UCCNen0BaATENbCKUMM UHCTUTY-
TaMM, KOTOPbIe BCKOPE CTa/IN BO3HUKATb KaK BHYTPUYHUBEPCUTETCKUE CTPYKTYPbI.
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"Vuusepcuret [ 'ymOompaTa"
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Puc. 1. YHuBepcutet N'ymbonbata (MogensHoe npeacraBneHue)

06 3TOM MAeT peyb B A0KNAAHbIX 3annckax N'ymbonbaTa, HAaNMCaHHbIX UM
B X0A4€e NOArOTOBKM K OTKPbITUIO BepiMHCKOro yHnBepcuTeTa; B HUX NOYTH BCe
Ha3BaHHble MOJIOKEHMA BbICTYNAKT Kak TpeboBaHua (Cm.: HypHan
«HenpuKocHoBeHHbIN 3anac». 2002. Ne 2 (22). C. 5210). MaeanbHON moaenu
yHuBepcuTeTa [ymbonbata  MNPUCYWM  4YeTblpe  OCHOBHble  QYHKLUUM:
1) npon3BOACTBO 3HAHWUA; 2) HAKOM/IEHME W XpaHeHue 3HaHuA; 3) nepeaaya
3HaHUA; 4) pacnpocTpaHeHue 3HAHUA. Bce OHM aKTyanbHbl U CerogHa.

AHanu3 aKTyanbHbIX uccnesoBaHU. Kak nokasan onbiT, NpeanoXKeHHas
f'ymbonbaTom CTPYKTYpa yHuMBepcuTeTa OTKpbIBaeT Wwmpovanme
BO3MOXHOCTM B NOArOTOBKE WHTENNEKTyaNbHOM 3auTbl obuwectBa. 370
NOATBEPXKAAETCA, B YAaCTHOCTM, Hanmumem 29-m HobeneBcKMx naypeaToB B
coctaBe npodeccypbl bepanHCKOro yHuBepcuteTa: cpean Hux Anbbept
AnHwTenH, Makc MnaHK, Pobept Kox, OTTOo BarHep u ap. MocTpoeHHaa no
moaenu N'ymbonbara cuctema Bbicwero o6pas3oBaHUA OXBaTbiBAET AE€Ta/lbHOE
n3yyeHue, 3aNOMMUHAHUE, KPUTUYECKUIA aHANN3 KOHUENUWUIA, CO343aBaeMbIX U3
NMOKO/ZIEHMA B MOKOJIEHUE, OUYMLLEHNE 3HAHUA OT NIOXKHbIX 3abAyKAEHUN U ero
nepeaayy y4yeHMKam 3apaHee onpeaeneHHbIM cnocobom.

Mpon3BoAaCcTBO 3HAHMSA BO BpeMeHa 'ymbonbara 66110 AUCLMNIMHAPHBIM U
OCYLLECTBNANOCh, KaK MNpPaBWIO, OTAENbHbIMM nvuamu. B rnobanusyrowemcs
NOCTUHAYCTPMANBbHOM 06LEeCTBE BO3HUKAET HOBbIN, TPAHCAUCUMNAMHAPHBIA TUN
NPOU3BOACTBA 3HAHUA, OHO HauyMHAeT GUIYPUPOBaTb KaK BaXKHEWMLWMA (aKTop
KOHKYPEHTHOrO MPEeMMYLLECTBA  XO3AMCTBYHOLWMX CybbekToB. Ha  3HaHue
BO3HMKAET ycTonumBblid cnpoc. OcHoBHaa «¢pabpuKa» TpaHCAMCUUNANHAPHOIO
3HaHUA — yHuBepcuTeT. KommoandumKkaumsa 3HaHMA M ero ycnewHbi TpaHchep
BO BHEYHMBEPCUTETCKOE MPOCTPAHCTBO CTUMYAUPYIOT nepedopmaTpoBaHME
BHYTPUYHUBEPCUTETCKOM  CTPYKTypbl.  [lOSTOMY  NpoOM3BOAALWMKM  3HAHME
yHMBEpPCUTET  BMAMTCA Ham (B MOAENbHOM  NpeacTaBAeHUM)  Kak
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bYHKUMOHUpPYOWAs B rnobanbHOM  06pa3oBaTeNbHOM  MPOCTPAHCTBE
CaMoopraHu3yoLLanca cucTema B BMAe Hay4yHO-06pa3oBaTebHO-
NPOMbIWNEHHOrO  Komnaekca [5] ¢ akademuveckum  Adpom  (AA),
obecneumBalowmMm  GyHAAMEHTaNIbHOCTb  06pa3oBaHMA,  MPOGheccUoHA1bHO-
opueHmuposaHHeimu  modyasmu  (MOM),  BbiCTpamBalOWMMNUCA  BOO/b
MPUOPUTETHbLIX HaNPaBNEHUA AEATENbHOCTU YHUBEPCUTETA, W OTKPLITbIMM BO
BHEYHMBEPCUTETCKOE  MPOCTPAHCTBO  [IPOEKMHO-UHHOBAUUOHHbIMU  MOASAMU
(M1N), dyHKUMOHMPYIOLWMMM C y4ETOM 3anpocoB busHec-cpeabl (Puc. 2).

YHUBEPCUTET

L TOCYIAPCTBO J \\
N

|
|

/
HHCTHTVYTLL v
TPATKTAHCKOI'O 7
e

OBILIECTBA

Puc. 2. YHUBEPCUTET B COBPEMEHHOM COLMOKY/IbTYPHOM NPOCTPAHCTBE

Uenb cratbu. [lpoaHann3mMpoBaTb aAeKBATHOCTb OpPraHWM3auUMOHHOWN
CTPYKTYpbl YHMBEPCUTETA COBPEMEHHbIM GOpMam MPOM3BOACTBA 3HAHMA U
Teopun yposHen obyyeHuna, pa3paboTaHHOM aMepUKAHCKMM UccieanoBaTenem
lperopu bentcoHoM.

M3noxkeHne ocHoBHOro marepuana. O4yeBnaHoO, YTO PyHOAMEHTAIbHOM
OCHOBOM npeanoxeHHoM B [5] mogenn ABnAetTcA TakK Ha3blBaeMbli
«TpeyronbHUK 3HaHua» (Triangle of Knowledge), B BeplMHAX KOTOPOro
HaxoaAaTca o06paszosaHue, uccnedosaHus w busHec. PesynbTatom  Ux
B3aMMOAENCTBMA ABAAKTCA MHHOBAUMKM. 3aMeTMM, 4YTO [ABe CTOPOHbI
TpeyronbHuUKa (obpaszosaHue w uccnedosaHusa) 6binn odopmaeHbl elle B
rymbonbATOBCKME  BpeMeHa;  CerogHs  OHWM,  TpaHCHOPMMPOBABLUUCD,
npeacrtasneHbl Ha puc. 2 B Bunge AA mn NMNOM. OTmetum Takxe, uto [UI
BK/ItOYAET B ceba nnwb adpdunmpoBaHHble BU3HEC-CTPYKTYPbI.

FocynapcTBO, XOTA HEMOCPEACTBEHHO M HE BXOAUT B «TPEYTrONIbHUK 3HAaHUAY
AA—TMOM—IINI, HO OKasblBaeT onpegendamlouiee BAWAHME Ha  ero
dyHKUMOHUpoBaHWe. B anoxy ymbonbaTta rocyAapcTBO BbICTYNano rapaHTOM
aBTOHOMMM YyHMBepcuTeTa. B cepeamHe XX BeKa rocyaapcrtBo obecneuymsano
OYHKUMOHMPOBAHNE TaK Ha3blBAEMOM «JIMHEMHOW MOAENN WHHOBAUMN», B
pamkax Kotopoit cuctema HWOKP paccmaTpuBanacb KakK OCHOBHOM U
€4NHCTBEHHbIA UCTOYHUK WMHHOBALMM Ha HauMOHa/NbHOM ypoBHe. B 1980-e rr.
BOWNA B oduUManbHbIM 060POT M bBblaa NOBCEMECTHO NPUHATA KOHUenuumA
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HAUUOHQAsbHbLIX UHHOBAUUOHHbIX cucmem (HUC), pa3paboTymkamm KoTOpOM
asnaoTca npodeccopa Kpuctopep PpumeH (Benmkobputanus), BeHrT-Ank
Nynasann (LWWseuus) n Puyapg HenbcoH (CLLIA). MccnegoBaHma nokasanu, 4to 6e3
KayeCcTBEHHOro B3ammoaencTemna cybvektoB HUC gpyr ¢ Apyrom Bce MNOMbITKM
CTUMYZIMPOBAHUA Pa3BUTUA MHHOBaLMI byayT nMbo nposBaneHbl, 1M60 NpPUHeCYT
MWHUMaANbHbINM  pesynbtaT. CerogHA M3BECTHbI MPUMEPbl  CTUMY/IMPOBAHMUA
WHHOBALUMOHHOM  OeATENbHOCTU  YHMBEPCUTETOB  MyTEM  OMNEpPErKatoero
3aKOHOAATENbHOr0 0POPMIEHMA TaKUX BHYTPUYHUBEPCUTETCKMX CTPYKTYP, Kak
Manble WHHOBaUMOHHble npeanpuatua (MWM) u HaydyHo-obpasoBaTe/bHbIE
ueHTpbl (HOLL), KoTopble MOMKHO paccmaTpuBaTb B KayecTBe NIOLLAAO0K
B3aumogencrtaua Afl, MOM u MUN (puc. 2). Echn AAl obecneumnBaeT ycTtonumeoe
byHKUMOHMpPOBaHMe yHuBepcuTeTa, To NMOM u TUM ABnAOTCA dNemMeHTaMu
MHOPACTPYKTYpPbl, obecneymBaloWMMM €ro pPocT U Pa3BUTUE B COBPEMEHHbIX
ycnosuax. Passutme 3anoxeHHblx B HUC naei Ha ocHoBe cMcTeMHOro noaxoaa
CTUMYIMPOBANO Pa3paboTKy pafa KOHUEenuuii coBpeMeHHbIX ¢opm npous-
BoAcCTBa 3HaHMA (puc. 3). Nx aetanbHOMY aHanM3y nocBsalieHa paboTa Konek-
TWUBA YPa/IbCKUX YYEHbIX NoA pykoBoacTBom npodeccopa M. B. Peagoposa [6].

Konnennusa TPaJHIIHOHHOTO THCHOHUILTHHAPHO-
OPTaHU30BaHHOT'O MPOM3BOACTBA 3HAHWUA

(Mode 1)

Konmenmuua "Bropoii THO" mpon3BoACcTRa
3HaHUA (OBOHHBIC CITMPAITH)

(Mode 2)

Konnenmuus npon3eoacTea 3HAHMA
"TpotiHas cnupans"
(Mode 3)

KoHnnennus mpou3BoicTBa 3HAHNS
"TlesTacnupans"

(Mode 5)

Puc. 3. KoHuenunu coBpemeHHbIX Gopm Npon3BoacTBa 3HaHUA [6]

He nmesa BO3MOXKHOCTU B paMKax AaHHOWM CTaTbM AeTa/IbHO OCTAHOBUTLCA
Ha 3BOJIIOLUMM YKa3aHHbIX KOHLENUWUIA, OTMETUM, TEM HE MEHee, YTO YyXe Ha
YPpOBHE «TpoOWHOM cnupanu» («Triple Helix») cTaHOBUTCA OYEBUAHBIM
NPEMMYLLECTBO FOPU3OHTA/IbHbLIX CBA3EN MEXKAY aKTOPaMW MO CPABHEHWUIO C
BEPTUKANbHbIM MEXaHU3MOM YNpPaBAeHMUA UHHOBALUMOHHbIM pa3Butnem [4].

OT KoHuenumu K KoHuenuum (puc. 3) Bo3pacTaeT po/ib YHUBEpPCUTETA Kak
A4pa WHHOBAUMOHHOW AeAaTenbHOCTM. [pu 3TOM KoMmoanduKauuma 3HaHUM
CTaHOBUTCA OAHOW U3 ero akageMMYECKUX LLesIeN, @ CaM YHUBEPCUTET HaunHaeT
MCNONIHATb HOBYKD ANAa ceba MUCCUID — WHHOBAUMOHHYI. YHMBeEpCUTET
co34aeT HOBOE 3HAaHME W reHepupyeTr wuvaen, B TO Bpema  Kak
npaBuTenbcTBo/rocyaapctso  GopmupyetT HOpmaTMBHYKO 6asy, a 6busHec
obecneuymBaeT MHHOBALUMOHHbIA NPOLECC pecypcamu. Pa3BUTUE HENUHEWHDIX,
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«CMUpaneBuaHbIX» MpPeacTaBNeHUn OTHOCUTENbHO MNPOM3BOACTBA 3HAHUA
NPUBEJNIO K MOSABJEHUIO KOHLENUUM «NeHTacnmpanm» (puc. 3), npeasiorKeHHoM’
KONNEKTUBOM ypasibCKMX yyeHbix B 2011 roay [6].

VHHUBEPCHUTET . TOCYIAPCTBO

Puc. 4. Mopgenb «TPOMHOM CNpPAnnN»

Ecan KoHuenuma «TpoinHoi cnvpann» (puc. 4) npeaycMmaTpmBaeT yyacTme B
MHHOBALIMOHHbIX MPOLECccax TPeX aKkTopoB (yHMBepcuteT—6usHec/npeanpuaTUa—
rocy4apcTBo), TO B KOHLENUUW «MNeHTacnMpasmM» pPacCMaTPUBAETCA YKe NATb
WMHCTUTYTOB YNPaBAEHUA MHHOBALMAMW: 0Opa3oBaHUE — UCCNe0BaAHUA — BU3HEC —
rocy4apcTeo/BnacTb — MHCTUTYTbI rParkAaHCKoro obuiectsa [6]. ABTopbl moaenm
ybexKaeHbl, YTO OHa ABNAETCA NPO0BPA3OM «HOBOM POPMbI MHTErPALIUM BXOAALLMX
B ee COCTaB WHCTUTYUMA U obecneumBaeT Bce Heobxogumble YCNOBUA
WHHOBALUMOHHOMN aesaTenbHocTM». [naBHas »Ke 334aya, KOTOpyH  pellaer
«MeHTacnupanb», — CO34aHWe BO3MOMKHOCTEM A1 KOMMIEKCHOro YrpaBaeHuA
npoueccammM  MHHOBAUMOHHOM  AEeATENbHOCTM: MNPOM3BOACTBA, TpaHcdepa,
NPUMEHEHUA HAaY4YHOTO 3HAHWA, CO34aHMA Ha ero 6ase HayKOEMKMX TEXHOIOTUA.

ObyyeHne B yCNoBMAX PAAMKA/IbHbBIX COLMOKYAbTYPHbIX TpaHCPopMaumii
aKTyanusupyeT us3BecTHbI BbiBoa, Maprapetr Mug, (1901-1978) o Tom, YTO BaXKHO
He TONbKO YeMy W KOo20 Y4uUTb, HO W KaK Yy4uTb. PaspaboTtaHHaa [peropwu
BentcoHom (1904-1980) Teopus ypoBHEN OOYYEHUA NO3BONAET COOTHECTU UX C
dbopmamu NpPon3BOACTBA 3HAHUA, NpeacTaBAeHHbIMM Ha puc. 3. Beero I. benTcoH
BblAENAET NATb YyPOBHEM 0OyYeHMA, U3 KOTOPbIX aKTya/ibHbIMU ANA 4YesoBeKa
nonaraeTt Tpu. MccnepoBatenb CaMOKPUTUYHO MPU3HAET, YTO €ro «TUNoaorua
YPOBHEN 0Oy4YeHMA MMEET HeACHble BOMPOCbl M A0MXHa ObITb MccieaoBaHa
6onee rnyboko» [2]. Ha yposHe Mode 1 (3ameTnm, 4yto TepMmnH «Mode» LWnPoKo
MCMONb3YeTCA B 3anNagHON AnTepaType B 3HAYEHMM «TUN», «cnocob») obyyeHune
NPOUCXOAMT B PaMKax ANCUMNAMHAPHOM napaaurmbl. peropn beMTCOH HasbliBaeT
Takoe obydyeHue npomoobyyeHuem (NepBUYHbIM OByYEHMEM WK OByYeHUEem
nepBoro ypoBHA) [2]. I3TO penpoayKTUBHbIA YypoBeHb 0Oy4YeHus, Koraa
NPOUCXOAMUT TPAHCNAUMA ONpeaeNeHHOM CYyMMbl TEOPETUYECKUX 3HAHWUN,
KOTOpble YYaCTHUMKM y4ebHOro B3aMMOLEWNCTBMA YCBAMBAlOT, KaK NpaBwu/io, B
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pe3ynbTaTe MHOropasoBOro MOBTOPeHMA. Takoe 3HaHMEe MOXKeT ObITb
MCMONb30BaHO B peLleHMM WabAoHHbIX CUTYaUNIN, CTEPEOTUMHBIX 3a4aHUI. Yike
Ha ypoBHe Mode 2 npoTtoobyyeHne AO0MKHO ObiTb AOMOSIHEHO BTOPUYHBLIM
obyyeHmem. benTCOH WHOraa Has3biBaeT ero odelimepo-obyyeHuem W
XapaKTepusyeTr Kak «obyyeHne npoueccy y4vebbi». Pe3ynbTaT BTOPUYHOTO
obyyeHUs npoABNsieTCA B YMEHWUW OCYLLECTBAATb MOWUCK WHbOpmauuuM, B
CNOCOBHOCTN OPUEHTUPOBATLCA B PA3/IMYHbBIX U3HEHHbIX CUTYyaUUsX, B YMEHUU
dbopmmMpoBaTb 334aHMA C YYETOM MNEPCNEKTMBbI Pa3BUTMA CUTyauum wn T. A.
«BTopnyHoe obyyeHne — 3TO CBOEro poaa NoAcnyAHbIN NPOLECC, BpAL, M Aaxe
OCO3HaBaEeMbIil, KpalHe peaKo OTCAEXMBAEMblA €ero  y4yacTHMKaMn WU
MCKNOYMTENbHO C1ab0 CBA3aHHbIM C 3aABAEHHOW Temol obydyeHusa», — TaK
XapaKTepusyeT 3TOT BUA 0by4eHUA BpuUTaHCKUIA coumonor, npodeccop 3UrMyHT
BaymaH [1, 154]. . BEATCOH yKa3blBaeT, YTO NPOTOObYyYeHNE N BTOPUYHOE 0byye-
HWe COOTBETCTBYIOT NPMPOAE YenoBeka, chopMMPOBABLLENCS B XO4€e 3BOMOLMUM;
OHW B TOM WAM MHOM Mepe MPUCYTCTBYIOT B KaxKAOM W3BECTHOM KynbType. WUx
OCHOBHOW HEA0CTAaTOK — TeCHasA CBA3b C NPaKTUKamm Npowioro. 3¢PeKTnsBHble B
YCNOBUAX CTabUAbHOIO Pa3BUTMA, OHM YTPAYMBAIOT CBOM LLEHHOCTHbIM NOTEHUMAn
B YCNOBMAX HenporHosupyemoro byayuiero. Mostomy Ha yposHe Mode 3 u, B
no/sHOM mepe, Ha ypoBHe Mode 5 3aTpeboBaHHbIM CTAHOBUTCA mMpemu4Hoe
obyyeHue. Ha 3TOM ypoOBHE O0OOy4YeHWs BAXKHO «Yy4YUTbCA MNEepPey4MBaTbCAY,
M3MEHATb B 3aBUCMMOCTM OT CUTyaLlMM BapWaHTbl KOHCTPYMPOBAHMA 3aZaHUM U
cmbicnos. Mpodeccop 3. baymaH cunTaeT, 4To mpemu4Hoe obyvyeHue paeT 3HaHMA
O TOM, KaK HapyLlaTb O6LENPUHATbLIN NOPALOK, KaK M36aBUTbCA OT NPUBbIYEK U
NpeAoTBPAaTUTL NPUBbIKAHWE, KaK npeobpasoBaTb ¢parmMeHTapHble 3/1eMEHTbI
onbiTa B gocesie HeBeaoMble 06pasLbl, OTHOCACH B TO e BPeMs K Ilo6omy M3 HUX
Kak K Mnpuemnemomy Auvlb «40 ocoboro ysBegomneHua». «Mpu  Takux
ob6CcTOATENLCTBAX «TPETMYHOE obyyeHMe» obpeTaeT HauBbICLIYH aAaNTUBHYHO
LEHHOCTb M ObICTPO CTAaHOBUTCA LEHTPasIbHbIM 3/1EMEHTOM He3aMeHMUMOro
KCHapSAXKEHUA» ONA MU3HKU, OTHIOAb HE UCKaXKaAa obpa3oBaTesibHOro npouecca u
He OTK/IOHAACH OT ero UCTUHHOM Luenu», — cumTaet 3. baymaH [1, 157].

BbiBoAbl. Pa3BMTME MHHOBALMOHHDIX NPOLLECCOB B rN0b6annsmnpyoLemca
Mmupe HaCTOATENbHO TpebyeT yCOBEPLUEHCTBOBAHMA CTPYKTYpbI
yHuBepcuTeTa [5], paBHO Kak W Bce 6Oonee 3¢pPEKTUBHbLIX CTpaTerni no
Npon3BOACTBY HOBOro 3HaHMA. COBPEMEHHbINM YHUBEPCUTET MOXKET CTaTb TOM
YHUKaNbHOM NAOWAAKON MHHOBALMOHHOIO B3aUMOAEWNCTBUA, FAe B pPaMKax
«neHTacnupanu» [6] nponsBogMTCA TBOpPYECKOE, MHHOBALMOHHOE 3HaHMWe, a
Ana  ero npuobpeteHma ocylwecTBnAetca mpemu4yHoe obyuyeHue (no
I. belitcoHy [2]). ObecneyeHne KOHIPYIHTHOCTU CUCTEMbI MO MPOU3BOACTBY
3HaHMA U CUCTEMbI O0by4YeHUAa npeacTaBanaeT cobon HeTpPUBMANbHYKO 3a4audy,
pelweHne KOTopoi MoXKeT ObiTb nonyvyeHo B pesynbtate ¢uaocopcko-
MEeTOA010rMYeCcKOro aHanmnsa npobiem coBpemeHHOro 06pa3oBaHMA N HayKMW.
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PE3IOME

CmupHoB B. A. YHuBepcuteT: npobnema KOHIPYIHTHOCTM CUCTEMbI MPOU3BOACTBA
3HAHUA U CUCTEMbI OByYeHUA.

B cmamee uenvto paccmompeHus griepgsle 8blbpaHa npobaema KoH2pysIHMHocmu
yHUBepcumemckol cmpykmypbl, opMbl 1pou3soocmea 3HAHUA U meopuu obyvyeHus
. belimcoHa. MemoodonoauvecKyto 0CHo8y pabomel cocmasasem  COBOKYMHOCMb
meopemuKo-IMNuUpPUYecKkux  Memooo8  HAYy4YHO20  [O3HAHUA,  B8K/AKYAA  MemoObl
udeanusayuu, moOenuposaHus u Cpa8HeHuUs. lMony4eHHeble pe3yabmamel
cgudemenbcme8ytom 0 2emepo2eHHOCMU U OpP2aHU3AUUOHHOM Pa3Hoobpasuu KakK ¢opm
npouzsodcmea 3HAHUA, MAK U modeneli obpazosaHus. [MOKA3aHO, Ymo yHusepcumem
MOXtem paccMmampueamecsa KaK YHUKAAbHAA M110U,a0Ka UHHOBAUUOHHbIX 83aumodelicmeauli.
3mom 861800 npedcmassaemca nepcrnekKmMuBHsiM 8 C8A3U C nepecmpolKol 8bicwezo
06pa308aHUA C021ACHO 3aKOHY YKpauHbl «O sbicuieM 06pa308aHUU».

Knrouesblie cnoea. YHusepcumem, cmpykmypa, npou3eoocmeo 3HAHUA, mpolHas
cnupans, yposHU 0by4YeHus.

SUMMARY

Smirnov V. University: a problem of congruence of knowledge production system and
system of learning.

In this article a problem of congruence of university structure, modes of knowledge
production and the G. Beytson’s theory of learning are considered as the research goal. This prob-
lem is considered for the first time. The methodological basis of work is the theoretical-empirical
methods of scientific knowledge, including the methods of idealization, modeling and comparison.

In the center of consideration there is a university, a unique institution which
accumulates in it education, researches (science), and innovation’s production. The structure
of university constantly changed according to the requirements of society.

The author of this article considers that the university has to represent a modern
scientific, educational and industrial complex with the academic kernel and the
interdisciplinary project-oriented periphery. This periphery has to include two interuniversity
components: profession-oriented modules (POM) and project-innovative fields (PIF). Through
these components the university interacts with business. This interaction is promoted by the
small innovative enterprises, the scientific-educational centers and other innovative
structures which are already created in some countries.
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Successful innovative activity demands modern modes of knowledge production.
Evolution of these forms from the Conception of traditional disciplinary-organized knowledge
production (Mode 1) to the Conception of knowledge production «Penta Helix» (Mode 5) is
investigated in this article. A widely known model «Triple Helix» of Henry Etzkowitz (Mode 5) is
also considered.

These modes of knowledge production are correspond to well-known learning levels
of Gregory Beytson. Prof. Beytson has predicted the existence of 5 learning levels (from 0 to
1V), but only three of them (I, Il, Ill) are actual for the modern person. Learning | is the
development and improvement of new receptions and abilities. Learning Il is a fruitful in the
time of fast, sharp changes. It supposes instant reorganization of absolutely other category
or a class of actions. Such learning is effective in the time of fast transition to new policy, to
new values or priorities. Such learning is rather innovative. Only the solution of the problem
of congruence of knowledge production and learning levels will allow university to execute
successfully its new mission — innovative.

Key words: University, structure, knowledge production, Triple Helix, learning levels.
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