B coobLwieHnn npeacrasnieHsbl pe3ysibTaTbl NCCNenoBaHnn, 6a3snpyroLWwmMxca Ha eanuHon
BeLleCTBEHHO-BOJIHOBOW NPUPOAE XUBbLIX N «HEXUBbLIX» OPraHM3MOB, HAXO4AWNXCS B
HenpepbiIBHOM BOJIHOOOPa3HOM ABMXXEHUW. BbilLen3noXXeHHoe KacaeTCcs U KNeTOoK.
OHW ABNAKTCA U MPUEMHUKAMU, N N3NyYaTensaMm BoJIH. Ho rnaBHoe Ux Ha3HaveHue,
BUAMMO b6bITb pe3oHaTopaMu. MNMpm 3ToM, NOCKOJIbLKY, OCHOBOW ntobon Teopun
ABNSETCA ee MeTo4010rMs, B 4aHHOM CO0bLLEHNN, CKOPPEKTUPOBAHbI HEKOTOpPbIE
Ba)KHENLne NoHATNA ecTecTBO3HaHMsA. OcHoBon nobon Teopun aBnseTCa ee
MeToponorusa. NocnegHsas A0J/KHa XapaKTepmn3oBaTbCsa YEeTKOW TePMUHOJI0rNen.
No3ToMy gaHHOe coobleHune, NnpeacTaBasaowee pesybTaTbl UCCEeLO0BAHUNA,
B6a3npyoLWmMXCa Ha eAMHOW BeLEeCTBEHHO-BOJTHOBOW MPUPOAE XUBbIX N «HEXXUBbIX»
OpraHM3MoB N BO3OENCTBUN Ha HUX, Lesiecoobpa3HOo HavyaTb C BaXKHENLLNX MOHATUN
eCcTecTBO3HaHUSA [1-4]. B 4aCTHOCTN, HY>KHO YeTKO pa3sin4aTb MOHATUA Tpyha n
paboTbl. [lepBas xapakTepucTmka MaTepuanbHas, BTopas - BupTyasbHasa. CkasaHHoe
KaCaeTCs U MOHATUSA «3Heprusa». B y3KkoM cMbic/ie aHeprusa - 3To mepa obmeHa
OBV>XEHNEM N BeLleCTBOM. To eCTb YC/IOBHAA BE/IMYNHA, XapaKTepusyoLwas
B3aUMOLEeNCTBUSA MaTepuasibHbiX cCUCTeM. Takum obpa3oMm, sHeprmsa - mepa Bcex
BO3MOXXHbIX B3anMoaencTenmn, paboTa - peanmnsywowmxcs. MNpouyecc - B obLwem cMmbicne,
3TO Nepexof paccMaTpmBaeMon CUCTEMbl U3 OLHOIM0 COCTOAHUSA B Apyroe. Mo
COCTOSAHMEM cylefyeT NoHMMATb Ka4eCcTBO NpeaMeTa (BewecTsa, Tesa) Ha faHHON
cTaaun pa3sntusa Bpems - 06 beKTUBHbBIN OTHOCUTESIbHbLIA NapamMeTp,
XapaKTepusyruwnmn, npexxae BCero o4epeqHoCcTb U COOTHOLWEeHne cobbiTuin. Mone -
KaK 1 BCAAKOe MaTepurasibHoe obpa3oBaHMe, XapaKTepusyeTcsa HaamdmeM 4yacTuu, C
Maccon nokos. CTeneHb paccemBaHns 3TUX NCEBAO3IEMEHTAPHbIX YaCTuUL, CTPEMNUTCSA
K beckoHe4yHoCTU. OKpy>KalLlas cpeda N CocTaBnsowme ee MmaTepuasnbHble
obpa3oBaHUA HaXOAATCHA B HEMPEPbIBHOM BOJTHOOOPA3HOM ABUXXEHUWN, HOCUTENEM
KOTOPOro fAB/ISeTCA BewecTBO (MaTepmnasibHaga YacTumua). BelllensnoxxeHHoe KacaeTcs
N KneTok. OHK ABAAKOTCA U NPUEMHUKAMUN, N U3yHaTenaMu BoJIH. HO rnaBHoe mx
Ha3Ha4vyeHue, BnaMMo bbITb pe3oHaTopamMun. Pe3oHaHc, B JOC/IOBHOM rnepesoje,
O3HayvaeT OTKJINK, OTrosIOCOK. TepMUH «CUrHasibHas 4YyBCTBUTENIbHOCTb» He
BCTpedaeTcsa B nmTepaType. HeobxoanmMocTbe BBeAEHUS ero BO3HMKIa nocse
BbISIBJIEHNSA YYBCTBUTENbLHOCTM NOBEAEHUSA KYNbTYpPbl LPOXXKEBbIX rpnboB K
N3MEHEHWNIO TEOMETPUN N OPUEHTALUN NPOBOOHMKOB MPU NPONYyCKaHUN Yepes HUX
pPa3/INYHbIX BUAOB JIEKTPUYECKOro TOKa. ITO AaJ10 OCHOBaHUA ONa MoLepaumn
NCKYCCTBEHHbIX CUMTHAJMI0B K YCUJIEHUIO POCTa NN K NPEKPALLEHMNIO Pa3MHOXXEHUS ANS
Saccharomyces cerevisiae. 119 NOHMMaHNs NpoLeccoB HeobxoaMMo oT/InYaTb
0ObI4YHYO YYBCTBUTENILHOCTb MUKPOOPraHN3MOB K 3/1IEKTPOMArHUTHOMY MNOJIIO OT
YYBCTBUTEJIbHOCTU K CUTHAIU3MPYIOLLEMY 3/IEKTPOMArHUTHOMY U3JTy4YEHMUIO.
Knaccmyeckas afieKTpoaMHaMUKa y4UTbiBaeT TOJIbKO HeMpepbIBHbIE CBOVNCTBA
3/IeKTPOMArHNUTHOIO Noss. B 0CHOBe )Xe KBaHTOBOM 3J/IEKTPOANHAMUKU JIEXXUT
npencraBieHmne 0 TOM, YTO 31IeKTPOMarHUTHoe nose obnagaeT Takxe N nNnpepbiBHbIMA
(ANCKPEeTHbIMN) CBONCTBAMWU, HOCUTENAMU KOTOPbIX ABAAOTCSA KBaHTbI NOJIA - DOTOHbI.



KBaHTOBas 3/1eKTpogNHaAMNKa KOJIMHECTBEHHO 00bACHAET adhheKTbl B3aUMo4eNCTBUSA
N37ly4eHus C BeweCcTBOM (UCnyCcKaHme, norioweHmne n paccesiHne), a Takxe
nocsenoBaTes/IbHO ONUCbIBAET 3J/IEKTPOMarHUTHbIE B3aUMOLENCTBUSA MeX Ay
3apsXKeHHbIMK YacTuuamm [5-10]. K 4yncny BakHenwmnx npobnem, KoTopble HEe HaLlu
06BbACHEHMA B KJTaCCMYECKOWN 1eKTPoaUHAMMKE, HO YCMNEeLWHO pa3peLlatoTcs
KBAHTOBOW 3/1€KTPOANHAaMNKOW, OTHOCATCSA TernJsioBoe uUssiydeHue Tes, paccesHue
PEHTreHOBCKUX Ny4ein Ha cBOBoAHbIX (CnaboCcBA3aHHbLIX) 3N1EKTPOHaX - 3hdekT
KomnToHa. N3ny4yeHue n nornouweHne oToOHOB aToMaMun 1 6onee CnoXXHbIMK
cucTeMamm, UCrnyckaHme hoTOHOB NPU paccessHUN BbICTPbIX /IEKTPOHOB BO BHELUHUX
nonsax (TopMo3Hoe n3ny4yeHne) n gpyrve npoLeccsb B3anMoaenCcTBUA 3JIEKTPOHOB,
MO3NTPOHOB N (POTOHOB. NMpK pacCMOTPEHNM MPOLLECCOB C y4acTUEM APYrUX YacTuL,
KpOMe 3/IeKTPOMarHUTHbIX B3aUMOLENCTBUN, He06X0AMMO y4YUTbIBaTb N Apyrmne
pyHOaMeHTasibHble B3auMo4enCcTBUSA (B T.4. FpaBUTaUNOHHbIE). B MMpe KBaHTOBbLIX
aBneHnn noboe nimepeHne Bo3OeNCTBYET Ha cuctemy. CaM npouecc nsMmepeHus,
HanpuMep MecTOonoJIOXKEeHUSA YaCTULbl, NPUBOOUT K HenpeackasyeMomMy N3MeHeHMNI0
ee ckopocCTun (n HaobopoT). YpaBHeHne LWpéauHrepa [11]lonucbiBaeT
pacnpocTpaHeHne BOJIHbl BEPOATHOCTN HaXoXXAeHUSA YacTuLbl B 3alaHHOW TOYKe
NPOCTPaHCTBA. NMNKN 3TON BOJHbI (TOYKN MaKCMMasIbHOW BEPOSATHOCTN) NOKa3bIBAIOT,
B KAKOM MecCTe NMpoCTpaHCTBa CKOpee BCero oka)keTcs YacTuua. BonHosasa yHKLUMA
pacnpeneneHnsa BeposaTHoOCcTU, obo3HavYaemas rpevyeckon 6ykBom y («ncm») B
YPaBHEHUN CBUOETENIbCTBYET O TOM, YTO BEPOATHOCTb BeAET cebs Kak BosIHA: rae X -
paccToaHume, h - noctosaHHasda MNnaHka, m, E n U - cooTBEeTCTBEHHO Macca, NoJiHag
SHeprusa n NnoTeHuManbHasa sHeprua 4Yactuubl. B makpomupe nobas BosiHa
onucbiBaeTca 0cobbiM TUMNOM YpaBHEHUN - BOJTHOBLIMU YpaBHeHUAMN. Bce 6e3
NCKJIIOYEHUSA BOJIHbI - BOJIHbI OKeaHa, CeMCMUYecKme BOJIHbl TOPHbIX Nopoa,
pPaAnoBOJIHbI N3 JasieKNX rajlakTUK - ONMUCbIBAOTCA, MO CYTU, OAHOTUMHbLIMN
BOJIHOBbIMUW YpaBHEHUAMU. Moge b KBAHTOBbIX COObITUA, KOTOPYIO AaeT ypaBHeHue
LLipéonHrepa, cBMAETENbCTBYET, YTO 3JIEKTPOHbI U Apyrue rncesaossieMeHTapHble
YacTuuUbl Tak>Xe BeayT cebs NnogobHO BONIHAM Ha NMOBEPXHOCTU oKeaHa. C Te4yeHneM
BPpeMeHW NNK BOJIHbI (HYacTuua) cMeLllaeTcsa B NPOCTPaHCTBE B COOTBETCTBUU C
OMNMCbIBAOLWMM 3TY BOJIHY YpaBHeHueM. HanpassieHne, CKOPOCTb U AMHAMUKa
CMeLlleHNs YacTuLbl OTHOCUTENBbHO BMONOrnM4eckonm HaHOCUCTEMbI U/ ee cpenbl
obuTaHng onpenenseT BO3HUKHOBEHME NN HE BO3SHUKHOBEHME ee OTKInKa. B
COOTBETCTBUN C N3TOXKEHHbBIM Mo CUTHaNIbHON YYBCTBUTE/IbHOCTbLIO, UU “KBAaHTOBO-
pe30HaHCHOM Brnonorn4eckon MMMUKpuUK”, - cnepgyeTt NOHMMaTb “pasyMHbIN”
Bronorn4yecknuin pe3oHaHCHO-MUMUNKPUYECKUA OTKIINK XXNUBbIX HAHOCUCTEM Ha
BOJIHOBbIE Pe30HaHCHbIE NMPOoLECChl MeXAy MakKpoOMUPOM N MUKPOMUPOM. B 3ToMm
Me>XXYpPOBHEBOM BOJIHOBOM Mnpouecce, “buonormyeckas pasyMHOCTb” 3aKa04aTCA B
n3bmpaTenbHOCTU U MHOUBNAYANIbHON HeonpeaeneHHOCTU OTKIMKA XUBbIX
HaHOCUCTEM, uMeroLLee CXo4CTBO C MPUHLKUMNOM HeonpeaeneHHocTu MenseHbepra,
NpoLecchl XKe B3auMogencTBnUsa ogHon 61Monorm4eckom HaHOCUCTEMBI C APYrUMU



brnonorn4yeckMMm cMCTeMaMu U OKpyxarLlen cpenon BO MHOMOM CoBNagatoT C
npoueccamm, onnUCbIBaeMbIMU KBaAHTOBOW XpOMOONHAMUKON. Taknm obpa3om,
KBAHTOBbIE NPOLLECChI, conpoBoXaatoLwwmecs QoToadhdekToM, obpaTHbLIM 3hheKkToM
KoMnToHa, npsaMbiM 3dppekToM KoMnToHa, ahdekToM PamMaHa, pasindHbIMU
CTOKCOBCKUM N @aHTUCTOKCOBCKUMU BUAAMU pacCcesaHUSA CMOCOBHbI HaXoanTb OTKJIUK Y
XXUBbIX HAHOCUCTEM. BonHoBbIE KOSIebaHUA MakpoMumpa, B CJly4ae UX pe30HaHCHOro
coBnageHuns c konebaHMAMN KBAaHTOBOIO YPOBHS, TaK)Xe HaxXOAAT OTKJINK Y XKUBbIX
Brnonorm4yeckmnx HaHocmcTem. MayvyeHme CUrHasbHOM YyBCTBUTENILHOCTW MO3BOJISET MO
HOBOMY OTHECTUCb K OeNCTBUIO 3N1€KTPOMArHUTHOI0O U3JTly4YeHUSA Ha XXNBble CUCTEMBI.
B BMAOy C/IOXKHOCTU MexaHu3Ma 4encTBuUA, opuLmanibHO MPUHATO, YTO BAUATL Ha
CUrHaJIbHble NMPOoLeCcChl 3JIEKTPOMarHUTHOro U3ly4eHnUsa HepasyMHoO, T.K. OTAAJIEHHbIE
nocneacTBUA 31IEKTPOMArHUTHOIO N3JTy4YeHNs HernpeackasyeMbl U OMnacHbl 019 XKUBbIX
opraHm3mMoB. Ho ecsin paccmaTpuBaTb TO UM MHOE 31IEKTPOMAarHUTHOE BO34eNCTBUeE,
C Y4€TOM KBaHTOBO-pe30HaHCHOM BMOI0rnyeckom MMMUKpumn, To obHapy>xmBaeTcs
BO3MOXXHOCTb NPOrHO3MPOBAHUA U MPOEKTUPOBAHMSA NOYTKU NtOOOro BOSIHOBOIO
BO34eNCTBUSA. HYBCTBUTENIbHOCTb XXUBbIX KJIE€TOK K 3JIEKTPOMArHUTHOMY U3JTy4YEHUIO
n3y4dasacb ¢ Ha4ana 20 Beka. MI3BeCTHbI cnegylowme nNPpUHUWMblI ero nsyyeHus: -
B/IMAHME YAaCTOTHOIro gmnana3oHa (BblsiBJIEHbl onpenesieHHble 3aKOHOMEPHOCTH
XXU3He[esaTeNbHOCTUN NPU BO3L4ENCTBUN BbICOKNX YaCTOT, CBEPX BbICOKUX 4aCToOT,
CBETOBbIX BOJIH, YJIbTPa(no/eTOBbIX BOJIH, PEHTTreHOBCKOIro, raMmMa n3Jsiy4yeHus). -
obHapy>XeHune pe30HaHCHbIX YacTOoT, NPU KOTOPbIX MPONCXOOUNT NpeKpaLleHme
XU3HeneAaATeIbHOCTU KJIeTOK Pa3/InYHbIX OPraHoB, UM pa3inyHbiX BUOOB XXUBOTHbIX,
HACeKOMbIX 1 MUKPOOPraHU3MoB. - onpeaesieHne pe3oHaHCHbIX YacTOT OpPraHoB
yesioBeKa M YyYBCTBUTENIbHOCTM NCUXUKN LaJ10 BO3SMOXXHOCTb CO34aHUA
«HeJsieTasIbHOro 3/1IeKTPOMArHUTHOIr O OPYXXUSA» JIOKAJIbHOr0 U TeppPUTOpPUnasbHOro
npumeHeHunsa (komnnekc HAARP). ccnegoBaHa BO3MOXXHOCTb ABOMHOIMO0 Ha3Ha4YeHUs
Taknx komnnekcoB kak HAARP, cnocobHbIX BANATbL Yepe3 noHocdepy Ha norogy u
OLHOBPEMEHHO NoAaBAsATb MCUXO-IMOLMOHAJIbHBIM )OH OTAENIbHOW TEPPUTOPUN C
rpa>x4aHCKUM HaceneHmem. B npouecce Bo3gencTBUs, 0CO3HAHHOIMO UKn
6ecco3HaTeNbHOro, BCe MaHUMyNSALUNN, CBA3aHHbIE C CUITHAJIbHbIM BO34ENCTBUEM
3/1IEKTPOMArHUTHOIO N3JIy4eHUsa Ha XXNBble CTPYKTYpPbI, MpegjlaraeTcsa Ha3bliBaTb
“CurHanbHbIM npoasmxeHneM”. Ona yaobctea oueHKN 3pHEKTUBHOCTN BO3AENCTBUS,
MO>XHO He CO3aBaTb MPOLEHTHbIX KOPPenAunmn, Tak Kak TO NN NHOe MNPOoLeHTHoe
COOTHOLUEHNe, BbipaXkatoLlee HanpmMmep, cTeneHb MHTEHCUBHOCTUN, CaMO ABNSETCS
CUrHaJIbHbIM MOMEHTOM, MO OTHOLIEHUIO, KaK K npeblaylwemy, Tak n K
rnocsenyoLwemMy ypoBHIO MHTEHCUBHOCTU CUIHasna (Mnn ypoOBHIO OTBETa Ha Hero). Bce
3TW CUMHaJIbHble MOMEHTbI, ABJIAIOWMECA NN YCNIOBHBbIM HYJ1IEM WUJIN YCIIOBHON
eQuHNLEN, COyHacCTBYIOT B KOOMPOBAHUU NMPOABUMXKEHNA MUKPOBMOIOrn4eckoro
3BOJIIOLMOHHOIO npouecca B peasibHOM BpeEMEHU 4Yepes3 N3MeHeHNe 3KCNpeccun reHos
N peHOoreHeTNYeCcKyo N3MEHYNBOCTL. 19 6oslee 4eTKOro NOHNMaHNS
BblLLECKa3aHHOro n nocsenyoLwmx BbiIBOAOB, CHOPMYIMPOBaHbI MOHATUSA,



oTpa>kawLwme MexaHn3M NPoaABMKXEHNA KYNbTypbl: [103nTNBHOE/NpsmMoe
npoasmxeHue; PesepcmBHoe npoasuxeHume. Npu Nno3sMTUBHOM/MPAMOM NPOLBUXKEHUN
cyuwecTByloT nmbo HenocpenCcTBEHHAA MO3UTUBHASA CUTHANIbHAA YYBCTBUTEIbHOCTD,
nnbo - oTCpoYeHHas NO3UTUBHAA YyBCTBUTENbLHOCTbL. B cnyvyae peBepcmBHOIro
npoaBMXXeHUs, KoTopoe 6bI10 YCIOBHO NMPUHATO, KaK HeraTUBHasa CUrHasabHas
YyYBCTBUTEJIbHOCTb BO3HMKaJla Pa3HOBUOHOCTb, Ha3BaHHasA OEBMAHTHOW NO3UTUBHON
4yBCTBUTENbHOCTbIO. ECTECTBEHHO, BO3MO)XXHa cBoeobpa3Hasa MHBEPCUS MPOLLECCOB:
Mepexon N3 NyTn peBepCUBHOIo NPOLABMXXEHUA Ha NYTb MO3UTUBHOIO/MPSMOro
npoasmxeHus (ynydweHue mopdosa pachkl); lNMepexon U3 NyTn NPAMOro NPoLBUXKEeHUS
Ha NyTb peBepPCUBHOIro NpoasmxeHus (ocnabneHmne mopdgosa packl). CurHanbHoe
BO34ENCTBME MOXET nepeaaBaThbCs 0ObIM BUAOM SN1EKTPOMArHUTHOIO U3J1y4eHUS 3a
NCKJIIOYEHMEM TeparepueBoro gnanasoHa n HEKOTOPbIX BUAOB NMPOHUKAOLWEro
n3ny4yeHus. B gpaHHom paboTe curHan gopMmpoBasics cneynasibHO CO34aHHbIMMU
BO34YLUHbLIMU TpaHCchOpMaTopaMn OPUEHTNPOBAHHBIMU OTHOCUTESILHO OCEN X,Y,Z U
Apyr opyra, MOHO(UNSAPHOW U HanpaBasoLwWwen TPAaHCPOPMATOPHOM KaTyLLKaMMU.
CKasaHHOoe UNNICTPpUpyeTCs cneayrowen Tonoaornyeckon mogensto (puc. 1). Mpn
3TOM uccnenoBasiacb 3aBUCMMOCTb CUFHANIbHOW YYBCTBUTENILHOCTM OT: 1. pa3/INYHbIX
YaCTOTHbIX Anana3oHoB 50 Ny, 100 My, 100 kMM, 1 Mly, 20 MlMu, 2.4 MMu; 2.
Hanps>xeHusa: 3 B, 12 B, 220 B, 450 B, 25 kB, 100 kB; 3. cunbl Toka: 355 mA go 200 A;
4. HarnpaBJ/IeHNA TOKA: MOCTOAHHbIN, UMNYNbCHbIA, NepeMeHHbIN CUHYyCconaasibHbIn; 5.
ONTUMaJsIbHOro Co4eTaHUs CUJIbl TOKa, HanMpPsaXXeHUs, NOJIAPHOCTU, UMMNYJIbLCUBHOCTU A
4acToThbl. TeparepueBoe nsny4yeHue (Kak n coveTaHue cnekTpos) obnagaeTt
CaMOCTOSATesNIbHbIM, A0 KOHLA HEU3YYEHHbLIM €eCTeCTBEHHbIM CUTHAJIbHBIM MOMEHTOM,
Mo3TOMY NMpsAMas 3aBUCUMOCTb YCKOPEHUS (hepMeHTaTMBHbLIX MPOLLECCOB OT
MOBbILLEHNSA YacToThl, Habnogaemas oo 100 Ky, NnepecTaeT CcywecTBOBaTb U
BO3MOXXHO NepexoaunT B KO-CUTHaJIbHYIO PYHKLUIO MPU COYeTaHUM CNeKTpasibHOro
n3nydyeHus. Nepenada ocyLecTBANaCb TakKXXe COJIHEYHbIM CBETOM, MCKYCCTBEHHbIM
cseToM, BY-nsnyyeHmem, CBY, nHpakpacHbIM a3epoM, a Tak>Ke npu
HenocpencTBeHHoOM 61M30CTN OT UCTOYHMKA CUrHana. Ecnn ycuneHne manbTa3HOM U
3MMa3HOW aKTUBHOCTM (MeHbwe 100 MUH. 1 60 MUH. COOTBETCTBEHHO) NPONCXOANIIO
Ha pOHe yy4yleHUsa apoMaTUYECKNX KavyeCTB pachl MK Ha hoHe OTCYTCTBUSA
yXyALLIEHUW, TO OHO HOCWJ1I0 BPEMEHHbIN XapaKTep, CMEHAOLWMNNCA Ha YMEpPEeHHbIN
ypOBeHb (ManbTa3Hasa M 3MMa3Has akTUBHOCTbL 6onee 100 n 60 MUHYT
COOTBETCTBEHHO). CurHanbl, Noby>xgaemble K BUAOBOMY pa3BUTUIO (MO3NTUBHas
CUrHasibHasa 4YyBCTBUTEJIbHOCTb) UMEN ANHAMUKY K MOHUXKEHUIO MasIbTa3HOW U
3MMa3HOW aKTUBHOCTM Ha (pOoHE yy4LUEeHNS apoMaTUYEeCKUX KavyeCTB pachl.
YcTonymeoe ycnneHme mMasbTa3HOW M 3MMAa3HOM aKTUBHOCTWU Ha (pOHe yXyOLeHNs
apoMaTUYEeCKNX KayecTB Bbl1I0 OTHECEHO K HEraTUBHOW YyBCTBUTENbHOCTU. Puc. 1 -
CxeMa B3aMMOCBA3M BOJIHOBbIX BJAUAHUN PA3/INYHOI0 TUMa Ha KJeTo4YHble Mopo3bl U3
OLHOIr0 NCXOAHOro WTaMMa Apox>KeBbiX rpuboB Saccharomyces cerevisiae 6b110
BbICEAHO ABe KybTypbl Npu 25 rpagycax C. AHann3nposasochb: KoinvyectseHHoe



rasoobpa3zoBaHue; ManbTa3Hasa 1 3MMa3Hasa akTUBHOCTb; 3anax (apomar);
KoHcucTeHuma nutaTenbHom cpebl; CNOoCObHOCTb CHUXXaTb MNKOBYIO MHTEHCMBHOCTb
rasoobpasoBaHus; pH cpeabl. OueHKa BOCNPUATUA CUTHANIbHON YYyBCTBUTENBLHOCTM
npon3BoAnIachb C y4eTOM YCUIEHNS UIN OTKSIOHEHUS OT NOJIe3HbIX CBONCTB
COOTBETCTBYOLWMNX HOPMATUBHBLIM MUKpobMonornyeckum TpeboBaHNUAM U CTaH4apTaM
Ons xnebonekapHbIX APOX>KeW. ApoMaT, KOHCUCTEHLUNSA NUTATENIbHON Ccpenbl
ABNAIOTCA OCHOBHbIMU XapaKTepUCTUKaMmn xaebornekapHbIX OPOXK>XKEN, MO3TOMY
OLHUM M3 Ba)XHbIX (DAaKTOPOB OLLEHKWN ABNSASIOCh YCUIEHME apOMaTUYeCKO-BKYCOBOM
COCTaBsIAOLLEN 3aNaxXa, a TakXXe YMEePeHHOCTb U CHUXXEHNE Bblpa>XeHHOW NMUKOBOW
WHTEHCUBHOCTU raszoobpaszoBaHus. MNo3nTUBHAA CUFHaIbHAA YyYBCTBUTENLHOCTb
onpenensnacb C TOYKN 3peHns Teopnm PYHKLUMOHaNIbHbIX CUCTEM KaK yCUIeHne
rnonesHbix 61aronpuATHbLIX MUKPODOMOSTOrMYEeCKNX CBONCTB packl; HeratneHasg
CUrHanbHasa YyBCTBUTENLHOCTb - Kak Ntoboe 0TK/IOHeHMe OT 04HOro 13 NapaMeTpoB
apoMaTUYeCKUX BKYCOBbIX CBOMCTB C YCUJIEHMEM UM NOJIHBIM MpeKpalleHneMm
ra3oobpa3oBaHus. Jliobasa nonbiTKa OrpaHNYeHns N CAep>XMBaHNS PoCTa pachl
nocpeacTBOM CUIMHaNa UK PyHrMynaHoro aHTubnoTnka HNTpUAa HaTpuUS,
npueoansia K GopMMpoBaHUo Mopo3a C pe3KUM HENPUATHLIM 3araxoM U YCUIEHHbIM
NN pyamMeHTapHbIM razoobpa3soBaHumeM. YcmneHHoe razoobpasoaHume 6bin1o
OTHEeCeHO K AeBMAaHTHOW MO3NTUBHON YYBCTBUTEJIbHOCTU M3-3a COMPOBOXXAAEMON
noTepun cTabuabHOCTN N yXYALLIEHUS apoOMaTUYECKNX KavyeCTB. CUrHanbl Xxe
noby>xgaemble K BUOOBOMY Pa3BUTUIO N POCTY COMNPOBOXKAANCh YCUSIEHUEM Y HOBbIX
MOP(}030B packl NPUATHLIX aPOMaTUYECKUX KaYeCTB U CHMUXXeHneM rasoobpasoBaHus
0e3 ero nosHOro npekpawieHns. No3ToMy B 3KCNEPUMEHTE CUIMHaN CHYUTaNCH
MO3NTUBHbLIM MPMN COOTBETCTBUWN AaHHbIM TpeboBaHUAM UM TONLKO NPU YCUIIEHUN
apoMaTUYeCKUX KayecTB. bblJ10 LOCTUTHYTO 3Ha4YUTEsIbHOE COOTBETCTBME
PYHKLMOHANbHbLIX BUOOBbIX 3BOJIIOLMOHHbLIX 3aNPOCOB C PYHKLMOHANIbHOCTbLIO
HOpPMaTMBHbLIX TpeboBaHUN Ansa xnebonekapHbIX APOX>KEN B AaHHOM 3KCNEPUMEHTE,
KpoMe yCusieHHOro rasoobpasoBaHuns. Bo3BpaT K yCUIeHHOMY ra3oobpa3oBaHuio
COMPOBOXXAAETCA HAapYLUEHNEM 1N yXyOLLIEeHNEM apOMaTUYEeCKUX KayecTB,
CBOWCTBEHHbIM UKOMY LITaMMy, 4TO C TOYKN 3PEHNSA MPUHLMMNOB 3KCMNEPUMEHTA
OTHOCUTCHA K AE€BUAHTHOW MO3UTUBHOW YYBCTBUTEJIbHOCTU U PEBEPCUBHOMY MNYTHU
npoaBM»XeHus Wwtamma. Beieoabl 1. CurHasibHasa YyBCTBUTENbHOCTb K MOCTOAHHOMY
TOKY 3aBUCUT OT ero HanpasfeHuns. HanpassieHne ToKa MOXKEeT CTUMY/IMPOBaTb POCT
NN 3aMennAaTb POCT TakKXXe B MMMYJIbCHbIX TOKax. YBenn4yeHme cuibl MOCTOAHHOIO
TOKa 1 ero uenecoobpasHoe reomeTprnyecKkoe HanpassieHne, yCKOPSeT NPOoXoxXaeHune
CcTaaunin NpoaBuXeHus (B T.4. NPUN HU3KKUX Hanps>xeHnsax ao 110 B) 2. PoCT cunbl ToKa
MNP HN3KOW YaCcTOTe UMNYJIbCHOro Toka Ao 20 'y MakCuMasbHO ycunamesaeT
MO3UTUBHYIO YYBCTBUTENILHOCTb U NpsMoe npoasuxeHmne. C Bo3pacTaHUEM CUJIbl TOKA
BO3HMKAOT OTCPOYEeHHas NO3UTUBHASA YYBCTBUTENILHOCTb Y MOP®030B NPUBANIKEHHbIX
K MeCTy BO34ENCTBUSA pacbl N HEJIMHENHO YCUIMBAIOLLAACA NO3NTUBHASA
YYBCTBUTENIbHOCTb YAaJ/IeHHbIX Ha pacCToAHME MOPK030B (C MOCTENEHHbIM



yMeHblleHneM 3phekTa C yaaseHnemM oT CUrHaIbHOro UCTOYHMKA). Mpn
OOHOBPEMEHHOM pPOCTe Hanpsa»xeHus Bblile 220 B 1 cnnbl Toka Bbilwe 200 A
BO3HMKAeT OTCPOYEHHas NO3NTUBHAsA YyYBCTBUTEJIbHOCTb C COXPaHEHMEeM NPAMoro
nyTu NpoaBvXKeHns 3. YMeHbLUueHne Cuilbl TOKa MeHblue 10 amnep npu pocTe
HanNps>XeHnsa 00 OEeCATKOB ThiCAY BOJIbT Bbi3blBAET AJINTEJIbHYIO OTCPOYEHHYIO
MO3UTUBHYIO HYYBCTBUTENILHOCTb U OJINTENbHbIN CTaTUYECKUN 3PPEKT C COXPaHEHNEM
NPSMOro NyTN NPoABMXeHUSA 4. YMeHbLUeHne BesIM4YUHbI CUJIbl TOKa NMpu pocTe
HanNps>XeHnsa 00 OEeCATKOB TbICAY BOJIbT U POCTE YacTOThbl (MOCTOAHHOIO NMMYJIbCHOMO
TOKa) 00 CBEPXBbICOKUX YaCTOT, Bbi3blBA€T KOPOTKYI OTCPOYEHHYIO NO3UTUBHYIO
YYBCTBUTEJNIbHOCTb U KOPOTKUN CTaTUYECKUN 3PP EeKT C COXpPaHEeHUeEM NPAMOro nyTun
npoasm»xeHusa 5. Bce BUAbI MepPEMEHHON0 CMHYCOMAaibHOE Hanps>XeHus
BOCMNPUHNMAIOTCHA KaK OTCPOYEHHOE BO BPEMEHN 3aMeJsieHne pocTa (KOPOTKNIN NNun
ONNTENbHbIN AEBUAHTHbLIN CTaTUYeCKUin 3peKT) C 04AHOBPEMEHHON OTCPOYEHHOWN
HeraTMBHOW YYBCTBUTEJIbHOCTbLIO. 7. CUrHaN NPoaBUXKEHNSA BOCNPUHUMAETCSH
MWUKPOOpPraHn3imMaMu Kak npuemsaembln, ecnm npeacrasiseT NOJIOKNTESIbHYIO
3BOJIOLMNOHHYIO LLeHHOCTb A9 AaHHOro Bnaa. Npunyem oH LOoJ1KeH OCTaBNATb
MUKPOOPraHn3mMaM BO3MOXKHOCTb CaMOCTOATE/IbHOIO Bbibopa Mexxay npexHeun
COoBCTBEHHOWN ANHAMUNKOW N HaBA3aHHOW AVHaMWUKOW BUAOBOIO NPOABUXXEHUS.



