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PEINEHUE ITPOBJIEM 3AIIUTBI BUOC®EPHI ITIOCPEACTBOM
HCIOJIb30BAHUS TEXHOJIOTUA HOOCHEPHOI'O THUIIA

T.H. CocHuna
Camapckuii rocy1apCTBEHHBIN a3POKOCMUYECKUN
yHuBepcurtert, r. Camapa, Poccus

JIroOble BHBI MPOU3BOJCTBEHHBIX IPOLIECCOB B IPOIUIOM, HACTOALIEM U OyaylieM
MPENINOoNaraloT HaJIWYUEe TPEX OCHOBHBIX OJJIEMEHTOB: HUCTOYHUKA JEWCTBUS (UENOBEK);
MPOBOJIHUKA JCHCTBUA (CpEACTBa TpyJa); OObEKTa IEJICHANPABICHHOTO ACHCTBUA (MpeaMeT
Tpy/a)

WHunmupyet npou3BOICTBEHHBINH MPOIECC YETOBEK, TOJIBKO OH CIIOCOOEH MCIOJIb30BaTh
CpelncTBa TpyJa s LEJEHANPaBJICHHOTO M3MEHEHHs BEIEeCTBa MpeaMeTa TPYyAa, «IIepeBOIa»
€ro B HOBOE, OTBEYAIOIIIEE COLIMATILHON MOTPEOHOCTH KaueCTBO.

PaccmotprM B3anmoielicTBHE OCHOBHBIX KOMIIOHEHTOB IIPOIECCa TPYJA ¢ TOYKH 3PEHUS
X aKTUBHOCTH, a TaK)Ke OIPEAENICHHs MapaMeTPOB ONTHUMAJIBHOTO 3KOJIOT0-3KOHOMHUYECKOIO
(hYHKIIMOHUPOBAHUS.

VYHUKaJIBHOWM 4epTOl aKTUBHOCTH YEJIOBEKA SABJISIETCS] €M0 YMEHHME UCITOIb30BATh 3aKOHBI
MIPUPOJIBI C TOM WIIM WHOM CTENEHBI0 SKOHOMHKO-3K0JIOTHUECKON AP(HEKTUBHOCTH B «3aJaHHOM
HaIlpaBJICHWH, BBI3bIBAs B IpEAMETE TPYAA W3MEHEHHMs, NPEIONPEACISIOIINE «IEPEX0oq» B
TFOTOBBIN MJIM KOHEYHBINA MPOIYKT.

UYenoBek MpUBOAUT B aKTUBHOE COCTOSIHUE HE TOJIbKO cebs, HO U cpelcTBa Tpyda. B ero
OTCYTCTBUM TMIOCJIEJIHHE MOTLYT  BBICTYNATh JHIIb [OTCHUUAIBHBIMU, a HE pealbHbIMU
3JIEMEHTaMU MPOU3BOJICTBA (MOJBEPraloTCsi pa3pylLIUTEILHOMY BO3JACHCTBUIO €CTECTBEHHOIO
oOMeHa BeIIeCTB HUYEro 00IIero He UMEIOIIEMY C 11eTIbI0 OOIIECTBEHHOTO IPOU3BOCTBA).

UYenoBek (MCTOYHMK YKUBOTO Tpyla) U CpeACTBa Tpyda (OBEIIECTBICHHBIH B MPOIIBIX
MPOU3BOJCTBEHHBIX rpoueccax KUBOU TPYH) o0Opa3ymoT CUCTEMHO
OVYHKIMOHUPYIOILIEE LEJIOE, npotuBoCTOsIEee MPEAMETY MPUPObL. ITa LEIOCTHOCTh
Bcerna [IOSUTUBHO aktuBHA, HanpaBiieHa Ha JOCTH)KCHHE OOIIECTBEHHO 3HAYMMOM IIETH, B
COOTBETCTBUHU C KOTOPOH MpeaMeT TpyAa CTaHOBUTCS HEOOXOJMMBIM OOIIECTBY MPOJIYKTOM.
[IpenMer mpupoabl, CTaBIINN IPEIMETOM Tpyaa, Hanpotus, siBisercss HEI'TATHUBHO aktuBHBIM
KOMIIOHEHTOM HPOM3BOJICTBEHHOTO Tpolecca, MO0 OH «paboTaer» B HPOTHBOIOJIONKHOM
HaIpaBJIEHUH, CONPOTHUBISACH YCHIIMSAM 4YEJIOBEKa M CPEeACTBaM €ro Tpyaa. JlokazaTenbCTBOM
IMO3UTUBHOM aKTMBHOCTM 4eNOBEKa, CPEACTB TPyda CIOYXHT pPe3y/IbTaTHBHOCTH
TIPOM3BOJICTBEHHOTO IIPOIlECCAa — TMONydeHHe mpoaykTa. JoxaszatensctBom HEIATUBHOM

AKTUBHOCTH IMPEAMCTA Tpyda ABJIACTCA Hp606pa3OBaHI/Ie cy6CTpaTa, OBCHICCTBJICHUC B HEM LICJIN



MPOM3BOJICTBEHHOTO  TpOIecca,  TOTJIONICHWE  yCHWIMA  aKTUBHBIX  KOMIIOHEHTOB
MIPOU3BOICTBEHHOTO IPOLIECCA, OTPAKECHUEM YETr0 BBICTYNAET YTOMJICHHE pabOTHHKA U M3HOC
CPEACTB AEATEIbHOCTH.

Bo3zHukaeT Bompoc 0 BO3MOXKHBIX MOIU(UKAHSIX QYHKIMOHAIBHOTO CTaTyca MpeaMeTa
Tpyada. CyHIeCTBeHHO, YTO KPOMEC HECTAaTUBHO aKTUBHOI'O COCTOSHUA OH MOKCT paCCMaTpuBaTbCA
B BapuaHTax, Korja HpOTHBOI[GfICTByTOHIHG XapaKTCPUCTHKU YCTYIIAIOT MECTO COﬂeﬁCTBYIOIHHM
1enu yenoBeka(oomecTBa). B aTom ciydae cyOcTpaT mpeamera Tpyja mepeBOAUTCS B «padouee)
COCTOSTHUE, TIO3BOJISAIONIEE W3MEHUTh €r0 TPOTHBOJICHCTBYIONINE XapaKTePUCTHKHU. beccropHo,
BAapHUaHT, Korja cyOcTpar mpeaMera TpyAa (pyHKIMOHUPYET M0 THUILY «IIPUPOJHONW MAIIMHBI) B
JKOJIOTO-ODKOHOMHUYECKOM IUIaHE ABJIIETCS onTUMaidbHbBIM. OH TMOBBIIIAET HE TOJIBKO
3¢ ()EKTUBHOCTh COBOKYITHOTO TpPy[a, HO U CBOJUT K MHUHHUMYMY 3KOJIOTHUYECKHE H3JIEPIKKH.
[TpumepoM cCiTy’kaT MPOHU3BOJCTBEHHBIC MPOIECCHI, (PYHKIIMOHUPYIOIIHE COTJIACHO ATOPUTMY
OMOreOXUMHUYECKUX IIUKJIOB IIJIAHCTHI.

C TakuMH TEXHOJOTHSIMH YEJIOBEYECTBO 3HAKOMO C HE3allaMATHBIX BPEMCH
(xneboreuenre, NMUBOBApEHHUE, MPOM3BOJACTBO BHH U T.J.), YTO TMOCITYXHJIO, B YaCTHOCTH,
OCHOBaHUEM /s AuddepeHmanuy BpeMeH! TpyAa U BpeMEeHH NMPOU3BoACTBA. Bpems tpyna —
WHTEPBAI, B paMKaX KOTOPOTO YEIOBEK HEMOCPEICTBEHHO HIIM MOCPEICTBOM CPEICTB Tpyda
BO3JICHICTBYET HA MPEIMET TPYAA, T.€. BBICTYACT KaK CO3UIAIONIAs CHJIa; BPEMS IIPOU3BOJICTBA —
WHTEPBAI, B KOTOPOM, KpOME BPEMEHH Tpyla, UMEETCS BpEeMs TOITOTOBKHA K IIPOLIECCY
MPOU3BOJICTBA, BPEMs, B TEUEHHE KOTOPOTO TPEAMET TpyAa MPENOCTaBICH BO3ACHCTBHUIO
(GU3NIECKUX, XUMHUYECKIX OMOJIOTHYECKUX MPOIIECCOB, U B KOTOPBIX YEIOBEK HEIIOCPEICTBEHHO
HE y4YacTBOBaJl. JTO, KOHEYHO, HE O3HAYACT, YTO YEJOBEK MEPECTACT BBITIOJIHATH (YHKITUIO
WHUIMATOPA U KOHTPOJIepa MPOU3BOACTBEHHOTO Tpotiecca. [Touemy?

[Ipenmer Tpynma cam mo cebe B COCTOSIHME IO3WTHBHOM, COTJIACYIOIICHCS C IENbIO
YeloBeKa, aKTUBHOCTH MNPUATH He MoxeT. OH «IIpuHYXKIaeTcs» K 3TomMy, ubo Qopma ero
€CTECTBEHHOTO OBITHSI MOJYMHEHA JCHCTBUIO CTHXMMHBIX CHJI TPUPOIbl M OTJIMYHA OT TOH,
KoTOpasi TpeOyeTcsi uenoBeKy. [lecTBUTENIbHO, YTO 00JiagaeT OOJIbIICH aKTUBHOCTBIO: 3€PHO
WIH K€ CPEIICTBA, KOTOPhIC YEJIOBEK MPUMEHSET JUIsl TOr0, 4ToObl 3epHO jaano kojoc? [Totok
CBETa WJIM TeTUOYCTaHOBKA, MPE00pa3yrolas ero MMEKTPUIECKU TOK?

3epHO — aKTHBHBIA mpeaMmer Tpyaa (Ouonoruueckoe oOpazoBaHHE CIOCOOHOE K
caMOOpraHuzalivi). Ty aKTHMBHOCTb OHO peaju3yeT B Ciydae, KOrJa 3eMis, a TaKke
UCIOJIb3yeMble TEXHUYECKHE CpeAcTBa (peub HUAET O BO3JENBIBAHUHM KYIBTYPHBIX (HOPM)
BBITIOJHAT CBOM TIPOU3BOJCTBEHHBbIE (YHKIHUU. 3€PHO «CTABUTCS» HMHU B OIpPEIEICHHbBIE

YCJIOBUS € TCJIBIO TTOJTYYCHUA OOJIBIIIETO €ro KOJUYECTBA.



AHanoruyHasi CUTyallMsi ¢ JICHICTBHEM T'elTMOYCTAaHOBKH, XOTS pe4b HJET O cyOcTpare
HEOPraHUYECKOIo MPOMCXOKIEHMSI, aKTUBHOCTh KOTOPOTO OTIMYHA OT OMOJIOTMYECKOM, MOTOK
CBETa CIIOCOOEH JaTh EKTPUUECKUH TOK TOJBKO MPOHIS yepe3 reIMoycTaHoBKY. VIMEHHO OHa,
a He TMOTOK COJIHEYHBIX JIydel caM 1o cebe mpeoOpa3yeT TEIIOBYIO SHEPTHIO B IIEKTPHUYECKYIO.

O BO3MOXXHOCTAX IEpeBOJa IpeaMeTa Tpyla B HOBOE KadecTBO, KOrja CyOcTpaTHas
OCHOBa HayMHAeT paboTaTh MO THUIYy IPUPOJHON MAIIMHbI, HE SBJISIOLICICS aHTAarOHUCTOM IO
OTHOIIEHUIO K CTapUHHBIM OMOr€OXMMMUYECKMM IMKJIaM IUIAHETbl, TOBOPAT JIaHHBIE
COBPEMEHHOM Hayku M MNpakTUKH. Heopranumdeckas npupoaHas MallWMHA IpeACTaBIcHA
CHeKTpoM Karanutuuyeckux mnpoueccoB. Akagemuk H.H. Cemenos eme B 1934 roay ormeuan
TEHJICHLIMIO TEXHUYECKOTO IIporpecca K Iepexoqy OT MAKpPOMAallMH K MHKPOMALIMHAM.
IIpeBpalieHne MUKpOYacTHIl B CBO€OOpa3HOE OpyIUe TpyJda WIM JETald HAlUIo OTPaKCHUE B
Ha3BaHMUAX 0O0JacTel TEXHUKU M TEXHUYECKHX YCTPOMCTB: JJIEKTPOHUKA, 3IIEKTPOHHBIN
MHKPOCKOII, TYHHEJIbBHBIH MHKPOCKOIN, OBM, MoOJEeKyIspHBIE TI€HEpaTOpbl, MOJEKYJSIpPHbIE
poOOTHI, MOJIEKYSIPHASI HAHOTEXHOJIOTHS U T.JI.

31ech MPOU3BOACTBEHHBIE QYHKIUH «IIpeAMETa TpyAa» U «Opyaus Tpyaa» NpuoOpeTaroT
HETPAIUIMOHHbIE OYepTaHus, MO0 OHM CTAaHOBATCA TpyAHO nuddepeHpyeMbIMU. YemnoBek,
CO3HATEIIBHO YIpPaBIsAs «IIOBEJCHUEM» MHKPOUYACTUL, MOJIY4WJI BO3MOXKHOCTb OoJiee
3(pPEKTUBHO HUCHOIB30BATh BELIECTBO IMPUPOJbI, HE MPOTUBOPEYA €CTECTBEHHOMY €ro OBITHIO.
Tounee, yenoBek «OKOpsET» NPUPOLY, AEUCTBYS IO €€ 3aKOHAM, YTO MO3BOJIAET BBIICPKUBATh
IIPOM3BO/ICTBEHHBIH MTPOLIECC B paMKax IMapamMeTpa Onoc(hepocoBMECTUMOCTH.

MoIHBIM CPeACTBOM YIPABJICHUS NIPOU3BOACTBEHHBIMHU IPOLIECCAMU IO HOOC(HEPHOMY
TUIy CTAHOBUTCA IPOMBINUICHHBIM KaTalW3, YYUTHIBAIOIIUNA OIBIT JKUBOW  IPUPOABI
(METalJIOKOMIUIEKCHBIH KaTaJlu3; MOJEIMPOBAaHUE OMOKATAIM3aTOPOB; OCBOEHHUE «IIPUEMOBY,
KOTOPBIMH IOJIB3YETCS JKUBAsI MIPUPOJIAa B CBOUX «1ab0paTopusix» iN ViVO, TOCTHKEHHUS XUMUH
UMMOOWIN30BaHHbIX ~CUCTEM; IPUMEHEHUE IPUHLMUIIOB OuOKaraiu3a B XHUMHYECKOH
TEXHOJIOTUH, B TOM 4Hcie B (GOpMUPOBAHUN (PEPMEHTOB KIETKU, OPraHU3MEHHBIX CUCTEM).

HoBble ropru30HTHI, KOTOpBIE B HAcTOsIIEe BpeMs Jaxke TpyIHO cebe OoJiee UM MeHee
TOYHO IPEACTAaBUTh, OTKPHIBAIOTCS C OBJIAZJICHUEM HAaHOTEXHOJIoTHel. Hampumep, TyHHENbHbIN
MHUKDPOCKOIl, B OTJIMYHME OT CBOUX IPEAIIECTBEHHUKOB, IO3BOJIIET HE TOJBKO «BHJIETHY
OTZENbHBIE aTOMBl, HO W BO3ACHCTBOBAaTH Ha HUX. CTaHOBUTCSA peaJbHONW BO3MOYKHOCTb
MaHUITYJUPOBAaHUS aTOMaMH, COOpPKH M3 HUX JIIOObIX BemecTB. Ilo mporHo3am mpou3BOJCTBO
MOJIEKYJSIPHBIX MallMH CTaHeT (hakToM B Omwkailmume necarunerusi. CIOXKHOCTh COCTOMT B
pa3paboTke KOHCTPYKIMH KpOIIEYHBIX «MalllMH». PacueT MX MapaMeTpoB — Ype3BbIYAIHO
TPYIAHBIN IPOLIECC, VISl €70 OCYIIECTBICHUSA MOIHOCTEH COBPEMEHHBIX CYIIEPKOMIIBIOTEPOB €I11€

HC XBaTacT.



NUpnen B.M. BepHaackoro o0 BO3MOXKHOCTM TEXHOJOTHYECKOIO  MOAKIIOUYCHHS
HpOH?;BOI[CTBCHHOfI JACATCIBHOCTHU K 6HOF€OXI/IMH‘ICCKI/IM OUKJIaM IINIaHCTHI M3 INOTCHIMAJIbHBIX
CTaHOBATCS peaJbHbIMH. Mexay co0Ol W TNPUPONON YENOBEK BCE Yalle IOMEIaeT
CCTCCTBCHHBIC MPOLCCChI, B KOTOPBIX MPCIMET Tpylda Q)YHKHPIOHaHLHO CJIMBAC€TCA CO
CpeACTBaMHU TIPOM3BOJCTBEHHOW JEATEIBHOCTH, OOECIeYHBAasi WX HSKOJIOTO-3KOHOMHYECKYIO
PE3YIbTATUBHOCTD. Bwmecte ¢ TEM, YCJIOBCUCCTBO BBIHYKICHO 6YI[€T peiiatb KOMIIICKC
CIIOXHBIX ITPOOJIEM, CBS3aHHBIX HE TOJBKO C €ro (PYHKUMOHUPOBAHWEM B KaueCTBE MHUILIMATOPA
MIPOM3BOJICTBA, HO U CPEJICTBA, 00BEKTa COOCTBEHHOIO BocpousBojcTBa. B.U. Bepuaackuit —
rI1yOOKHH MBICIIUTENb U TYMAaHUCT — OCO3HABaJI TAKOTO POJIa OMACHOCTh. Ero TpeBoXuiia MbICIIb,
4TO OTrpOMHasd YaCTb 4YCJIOBCUCCTBA HC HMMECT BO3MOXHOCTH IIPABUJIBHO CYIAUTH O
npoucxossmeM. CerogHs 3Ta TpeBora mnojiy4aeT peajbHble ouepTaHus. Bo3HUKalOT BOMPOCHI,
CBSI3aHHBIC C OCMBICIIEHHEM BOCIpOHM3BOJcTBa HOMO sapiens (BO3MOKHOCTb 3aBEpIICHUS
ABOJIIOIMH YeJIOBEKa Kak OMOJIOTHYECKOTO BUIA B cpepe MHTEIIEKTYaIbHBIX €r0 CIIOCOOHOCTENH;
MOSIBJICHHE «CO3HATENbHBIX CYIIECTB» B BHUJAE DSJIEKTPOHHBIX HEHPOCHUCTEM YyXKE CEerOoIHs
00HapyKHMBAIOIINX «CIIOCOOHOCTH» K KOHKYPEHLIUU C HAaMH, CO3/JAI0IINX COOOIIECTBA «IIOX0KHE
Ha YeJIOBEYECKHE»; IMOSBICHUE 3a00JIeBaHUN THUIA «UHTEPHET-3aBUCHUMOCTBY»; OIACHOCTH,
CBSI3aHHBIE C HMCUEpIaHHEeM HH(POPMAIMOHHBIX PECYpPCOB MPHUPOJAbI B 0003pHUMOM HMHTEpBaie
BpeMenn). CM.: Kamunbs Banmues. PaboTs! y Hamux moTomMkoB He OyaeT // Dkcnept, Nel7, 8 mas
2000.

Pe3tome. OcHOBHBIE TMapaMmeTphl MPOM3BOACTBEHHOTO IMpolecca, IpeTeprieBas
W3MEHEHHUS, CBSA3aHHbIE C (YHKIMOHUPOBAHHMEM BEUICCTBEHHBIX JJIEMEHTOB (MpeAMeT U
CpeICTBa TpyAa) M0 HOOC(EPHOMY TUITY, AOJHKHBI COXPAHUTh CUCTEMOOOPA3YIOIIYI0 KOHCTAHTY:
KOHTPOJIbHO-YIIPABIISIIOIIME  [MOJHOMOYMS €ro HWHUIuaTopa — 4eloBeka (oOiiecTsa),
JNEUCTBYIOUIMX  COTJIaCHO  3aKOHY  OEpeXJIMBOCTH,  COTJacHO  (PYHKIHMOHUPOBAHUIO

OMOT€OXMMHYECKUX IIUKJIOB OHOChEpHI.
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