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O6cyxnaercs mpupoJia U HEKOTOpPhIe CBOMCTBA (haKTOpa HEM3BECTHOM MPUPOABI, OKPY)KAIOLIEro
¢usnveckre 00BEKTHI W TPOSBIIONIEro cebs depe3 YCKOpEeHHe Mpoliecca OceNaHMsl YacTHIL
roMoreHaTa 3eJeHbIX JIUCTHEB.

B npeapinyeii cratbe [1], ObLUIO MOKa3aHO, 4TO B MpeAenax Gpu3ndeckux 00bEKTOB U BOKPYT
HUX CYIIECTBYET HEKUI (PaKTOP HEM3BECTHON MPUPOJIBI, OKAa3bIBAIOIINI CYIIECTBEHHOE BIMSHUE HA
CKOpPOCTh TPOTEKAHUS PA3TUYHBIX OHMOJOTMYECKHX W (PU3MUECKUX TMPOILECCOB. XapakTepHOU
4epTOil 3TOro THIOTETHYECKOro (akropa SBISETCS €ro HEOJHOPOAHOE, HO 3aKOHOMEPHOE
pacripeielieHie B IPOCTPAHCTBE OOBEKTOB U X OKPYKECHHUS.

OcoOblii UHTEpEC BBI3BIBAET BO3JCHCTBHE MPEIMETOB pa3iMYHON (POPMBI M MPUPOABI Ha
MPOIIECC arperaiyy | OCelaHus TOMOTEHATa 3eJICHbIX JIMCThEB pacTeHHi 0e3 HEeMOCPeCTBEHHOTO
KOHTaKTa ¢ HHUM. bBIIO IMOKa3aHO, 4YTO MNOPCAMETHI, MNPUCTABJIICHHBIC K CTCHKC Z[JIHHHOﬁ
TUIACTMACCOBOM KIOBETHI C TOMOT€HATOM JIMCTHEB, BBI3BIBAIOT JIOKAJIBHOE YCKOPEHHE IPOIECCOB,
MNPpOUCXOAAINMNX B TOMOrcHare u q)OpMI/IpOBaHI/IIO B OTOM MECTC KIOBCTHI YCTKO BBIPAKCHHOI'O
Oyropka ocajka.

Meton u marepuaibl. [[1si paGOTBl HCIONB30BAIM TOMOTEHAT 6-8-THEBHBIX 3EJIEeHBIX
MPOPOCTKOB ~ STUMEHS, MPUTOTOBICHHOTO TmyTeM pactupanuss 1 1 mmcteeB B 20 M
IUCTUILTUPOBAHHON Bojbl. [lomyueHHBI roMoreHatr (MIBTPOBAIM UYepe3 KalmpoHOBYIO TKaHb U
3aJIUBAJIM B MMPO3PAYHBIC IIACTMACCOBBIE KIOBETHI [UIMHHOW 225, BhicoToM 32 U ToymmuHON 10 MMm.
[Tpu ToMmMHE CTEHOK KIOBETHI 3MM, BHYTPEHHEE MPOCTPAHCTBO KIOBETHI MPEACTABISIIO cOOOM
moJyiocTh pazmepom  215:28+4 mMm. s ONBITOB  HCIOJIB30BAIM  HEOOJBINNE TPEIMETHI,
NPSIMOYTOJIBHOM, KPYIJIOH WM TPEYrosibHOH (OpMbI (TpyOKH, CTEpXKHH, IUIMTKH, TUIACTHHKH)
W3TOTOBJICHHBIC M3 Pa3JIMYHBIX MaTepHaNoB (MeTaia, CTEKJa, IUIACTMAcCChl, IepeBa, KapTOHA H
T.1.). [IpenmMeTsl pacnonaraii BIUIOTHYIO K CTCHKE KIOBETHI, IEPICHIUKYIIIPHO WM TOJ yIJIOM U
Ha paccTostHAU 10 50 MM OT KIOBETHI. | OMOTEHAT B KIOBETY 3aJIMBAJIM TIOCJIE TOTO KaK CHCTEMa U3
KIOBETBI, TOMOT'€HATa U TpeAMeTa MPUXO/IIIa B TEIUIOBOE paBHOBECHE. B ompeneneHHbIX ciaydasx
npeaMeThl (CTEeKISHHAs TPYOKa WM METAJUTMUECKHA CTePKEeHb) HarpeBajy JI0 TeMreparypsl + 35-
70°C nmu oxnmaxnamu 10 temmeparypsi —20 °C. PesynbTaThl SKCIIEPHMEHTOB PETHCTPHPOBAIH C
MOMOIIIBIO ITU(POBOI Kamepbl. Bee skcrieprMeHThI IPOBOIMIIN C TOBTOPHOCTHIO 3 U OoJtee pas.

Pe3ysabTaThl u 00cy:k1eHHe. YCKOpEHHE ITpolecca arperaliy ¥ OCEaHus YacTHIl, B Pe3ylIbTaTe
KOTOpOTO Ha JIHE KIOBEThl (DOpPMHUpPOBAIKCh OYrOpKH OCajKa, WHIYIHMPOBAJIOCh HE TOJBKO
npeaMeTaMu, IPUCTaBICHHBIMU COOKY KroBeThI (puc. 1, a Taxke puc. 16 B npeapinymieit [1]), Ho u
npeMeTaMu, pa3MEIICHHBIMU CBEPXY U CHU3Y KIOBETHI.
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Puc. 1. BausiHue npenMeToB, MPUCTABJICHHBIX K CTEHKE KIOBETHI Ha (hOpMUPOBAHUE OYTOPKOB OcCajKa
TOMOT'€HaTa 3€JIEHBIX JIUCTHEB Ha JTHE KIOBETHI.

Ha puc. 2 npencraBieHbl pe3ynbTaThl BO3JACHCTBHSI KOPOTKOTO M JTTMHHOTO METaUNTMYSCKUX
CTep)KHEH M JIMHHBIX CTEKISIHHBIX — TPYOOK, pAacIOJIOKEHHBIX HaJ M TOJ KIOBETOH Ha
dbopMHpoBaHKE U TOJOXKEHHE OYyropkoB ocajika romoreHara. M3 puc. 1 u 2 MOKHO BHJETh, YTO
eciau HeOoJbIIMe TpeaAMeThl (KIUMHbS W3 JepeBa W MeTajlla, CTCKISHHAs TUIACTUHKA, KOPOTKHN
METaJUTMYECKUI CTEPIKEHB) MPUBOIAT K 00Pa30BaHUIO OJTHOTO OYropka 0cajika, To
YAITUHCHHBIC NPCIMCTHI HHAYOUPYIOT O6pa3OBaHI/I€ ABYX, COOTBCTCTBYIOIIMX JBYM KOHIamM
npeIMeToB, OyropkoB. B maHHOM ciydae HaOIr0aeTCs MPOSIBIIEHUE KpaeBoro ¢ ekra mpeamera.
XapakTepHO, YTO OH MpOosBIseTcs Ha (oHe KpaeBoro 3pdekra caMoil KIOBETHI, HAOIIOIAI0IIETOCS
MPAaKTUYCCKU BO BCEX OIIbITaX C HUMHU.

Ha puc. 3 mpencraBnen mporiecc QopmupoBanusi OYyropkoB ocajka TI0J] BIHSHAEM
METaJLTMYECKOTO CTEPXKHS, PACIIOJIOKEHHOTO CBEpPXy KIOBETHI M HE COINPHKACAIOIIETOCS C
MOBEPXHOCTBIO TOMOTeHaTa. BHHO, 4TO arperaiys ¥ OCeJaHWE YaCTUI] TOMOTeHATa HAYMHACTCS
BHAYaJIe TI0 KpasiM KIOBETBI M IMOJI KOHIIAMHU CTEPXHS, & TOJBKO MOTOM B MPOCTPAHCTBE KIOBETHI
PAaCIOJIOKEHHOM MO CpeTHEN YaCThIO CTEP>KHSI. DTO HE CBA3aHO C TEM, UYTO CTEPKEHb 3aKPhIBAET
KIOBETY cBepxy. TouHO Takoi ke 3ddekr HabmogaeTcs eciu pa3MecTUTh TUIACTUHKY OJIM3KOU K
CTEP)KHIO JUTMHBI COOKY KIOBeTHl. MIHTEepecHOo, 4To MOJ00HBIN 3 eKT HaOI0aaeTCsl TakkKe eciu
BMECTO TOMOTEHATa 3eJICHBIX JINCThEB B3STh Melbyaiiinyto B3Bech Mena (puc. 4). U B naHHOM
ciydae OoJiee OBICTpOE OCeaHHe MEXaHUYECKHX YacTHUIl Melia HaOJI0JaeTCsl B YacTAX KIOBETHI HE
3aKPBITHIX CTEPIKHEM.
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Puc. 2. BaustHue KOPOTKUX W JUTHHHBIX MPEMETOB, PaclonokeHHsix Hax (@, b, €) wmw mox (d)
KioBeToH Ha (hopMHupoBaHUEe OYrOpKOB OCa/ika Ha ee JHE.
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.

Puc. 3. [Ipouecc popmupoBanust OyropkoB ocajika roMOreHaTa moJj BIUSHHEM METaJUIMYeCKOTo
CTEPIKHS, PacIOI0KEHHOTO HaJl KIOBETOH.
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Puc. 4. Ocenanue B3BecH Mena MOJ BIMSHUEM CTEKISTHHOW TPYOKH.

WupynupoBanue mpouecca (HopMHUpoBaHUS OyropKOB OCagka TOMOTE€HaTa pa3InYHBIMH
npeaMeTaMu He CBS3aHO C TeryioBBIMH d(ddexkramu. OO 3TOM CBHAETENBCTBYET TOT (PaKT, 4TO
pa3MeleHre HajJ rOMOTE€HAaTOM HarpeThIX 70 TemIeparypsl +35 — 70°C WM OXITAXKIEHHBIX JI0 —
20°C mpenMeToB He W3MEHSET KApTHHY ocajaka (puc. 5). XapakTepHblil Ui YUIHHEHHBIX
peaMeToB KpaeBoil addekt coxpansercs. ITO CBHIETEIBCTBYET O TOM, YTO MCCIIEAYEMbI HAMH
(baxTOp TPOSBISETCS HE3aBUCUMO OT TeMIlepaTypsl Tena. B JIaHHOM cilydae pacroyioKeHue
HArpeToro IpeaMeTa CBEepXy H3-3a OTCYTCTBHS KOHBEKIMH, IO-BUJMMOMY, HE TPHUBOIUT K
CYIIECTBEHHOMY HAarpeBaHUIO T'OMOTEHAaTa, CHOCOOHOMY H3MEHHTh KapTHUHY (opMHUpOBaHUS
penbeda ocaaka.

Yro mosyduTcsi, €ClM TOMECTHTh HAarpeThlid MpeaMeT MoJ KIOBeToi? Pe3ymbraThl Takoro
HKCTIEPUMEHTA MPECTaBIeHBI Ha puc. 6. HarpeTsiit 1o TemnepaTypsl +70°C u Pa3MEIlEeHHBIN 1101
KIOBETOM METAJNIMYECKUN CTEpKEHb IPUBOAUT K KapTUHE, COOTBETCTBYIOLIEH KIACCUYECKUM
MPEJCTaBICHUAM — OYrOpOK OCa/ika TOMOT€HATa PacloyiaraeTcsi TOYHO HaJ CEpeIMHOM CTEepPIKHS
(puc. 6a). D10 cBs3aHO ¢ Oosiee APPEKTUBHBIM TOBBIIICHUEM TEMIIEpaTypbl TOMOTCHATa MpU
PAacIioIOKEHUHN HArpeToro mnpeaMeTa cHu3y. I[1OCKOJIbKY HarpeThlid MpeaMeT OBICTpEEe OCTHIBAET C
KpaeB, TO (opMupoBaHHe OYrOpKOB OCaJka TOMOTe€HaTa OyleT MpPOUCXOIUTh Haj Hamboiee
TEIUIBIM Y4aCTKOM CTepKHS. HECKOJIbKO OTIMYHas KapTHUHA I0Jy4aeTCs MPHU PasMELIEHUU I10]
KIOBETOW HArpeToi JI0 TOW K€ TeMIlepaTyphl CTEKIITHHOUM TpyOku. B aToMm cimydae Oyropku ocajka
roMoreHara (OpMHUPYIOTCS KaK HaJl €€ IEHTPOM, TaK U HaJ ee KpasMH. OTO CBSA3aHO C MEHBLICH
TEIUIOEMKOCTBIO CTEKISTHHOM TPYOKH IO CpPaBHEHHIO C METAIMYECKUM crepxkHeM. [lostomy
KJIacCU4ecKuid AP eKT 37eCh HAKIAJbIBACTCS Ha KPaeBOW, OJJHAKO MOJHOCTHIO €r0 HE MOIABIsET,
YTO MPUBOJUT K MMPOMEKYTOUHOM KapTHHE penbeda ocaka.

VYckopeHue Tmpoliecca arperaiid M OCCJaHMs YacTHI[ TOMOTEHAaTa WHIYIHPYEeTCs
pa3UYHBIMU TPEIMETaMH HE TOJILKO NPH TECHOM KOHTAKTe IMpeIMeTa C KIOBETO#, HO W Ha
3HAYUTEIBLHOM paccTosiHiK oT Hee (puc. 7). B maHHOM cityuae pojib HHAYKTOPa UTPAST CTCKIISTHHAS
doTomnacTuHKa pazmepoM 6 Ha 9 cMm. XapakTepHO, YTO BO3JCHCTBHE MpeaMeTa Ha TOMOTEHAT
pacnpoCTpaHseTCs MEePIEeHANKYISIPHO IIOCKOCTH TpeMeTa. DTO CIEAYET U3 puc. 8, Ha KOTOPOM
NPE/CTABICHBI  PE3yJNbTaThl  CEPUM  IKCICPUMEHTOB  CO  CTCKISIHHBIMH  IIACTHHKAMH,
NPUCTABJICHHBIMU TOJT YIJIOM K IUIOCKOCTH KIOBETHI, TaK YTO OJHMH €€ KOHEI[ paCIIOJIOKEH
BIUIOTHYIO K KIOBETE, a Ipyroi Ha paccrosiauu 25 (puc. 8 a) u 45 (puc. 8 b) mm.
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Puc. 5. Bnusmaue Harpersix g0 + 350C (a), +700C (b, €) u oxnmaxaennsix g0 -200C (d) mpeameros,
PACIONIOKEHHBIX HAJl KIOBETOM, Ha opMUpOBaHHE OYTrOPKOB OCAIKa TOMOTEHATA.
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Puc. 6. Biusuue Harpersix g0 +70°C Merammmueckoro crepxus (BBepXy) H CTEKISHHON TpPYOKH
(BHU3Y), PaCIIOJIOKEHHBIX MOJ] KIOBETOH, Ha (pOpMHpOBaHKE OYrOPKOB OCaKa rOMOreHara.

Puc. 7. BaustHue CTEKITHHON MIACTUHKH, PACTIOIOKEHHON Ha PACCTOSHUN 25 MM OT KIOBETHI, Ha
(bopmupoBaHie OYropKOB 0cajika TOMOIeHaTa.
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Puc. 8. BiusiHMEe CTEKISHHOW TUIACTUHKH, PACTIONIOKEHHOW MO YIJIOM K IUIOCKOCTH KIOBETHI, Ha
(dopmupoBaHie OYyropKOB 0ca/ika TOMOIeHaTa.
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Ecnu B MecTax COMPUKOCHOBEHHMS TUIACTHHOK C KIOBETOW OYropku ocajka oOpa3yloTcsli HarpoTHB
X KpaeB, TO Oyropkd 0CajKa, COOTBETCTBYIOIIME OTIAJIEHHBIM OT IJIOCKOCTH KIOBETHI KpasMm
TUTACTUHOK, CMEIICHBI BIIPaBo. [ padudeckas WiumocTpanus 3Toro 3pQexra npeacTaBieHa Ha puc.
8 c, d, rae cyMMupoOBaHbI pe3yJbTaThl 7 SKCIIEPUMEHTOB.

Takum o0Opa3oM, TIpeIACTaBIICHHBIE JaHHBIC, IO-BUAMNMOMY, CBUICTEILCTBYIOT O
CYIIIECTBOBAaHUHM BOKPYTI' MPEAMETOB HEKOTro (Qu3ndeckoro (akropa, CHOCOOHOTO BIHATH Ha
CKOPOCTh arperamyy 1 OCeaHus YaCTHUI] TOMOTEHATa 3€JICHBIX JINCTHEB PACTCHHIA. DTO SIBJICHUE HE
CBSI3aHO C KAaKUMH JINOO TETUIOBBIMH dPPEKTAMU U TPOSBISLETCS HA 3HAUUTEIIBHOM PACCTOSIHUU OT
MPEIMETOB.

[Tpupona sToro ¢axkropa mo-npexHEMy ocraeTcs HensBectHoW. Hanbosee BeposTHOM ¢ Moeit
TOYKHM 3PEHHUs TPEJICTABIACTCS IPENNOJIOKEHHE O €ro KBaHTOBOM Xapakrepe. CyliecTBOBaHHE
KBaHTOBOI'O Taj0 BOKPYr (DU3MUYECKHMX OOBEKTOB BBITEKACT W3 TCOPHUU JeKorepeHuuu [2, 3] u
XOpOIIO U3y4eHO Yy MUKpooObekToB [4]. Kaxkercs, He CyIIeCTBYET TEOPETHUECKOTO 3ampera Ha
CYILIECTBOBAHHE KBAaHTOBOTO TaJi0 BOKPYI MAaKpOOOBEKTOB [5], 0JJHAKO MPAKTUYECKH 3TOT BOMPOC
HE M3Y4eH M OCTAeTCs OTKPBITHIM. BBICTpBIN mporpecc Teopuu AEKOTEPEHLIUH, CTUMYIUPYEMBIi
HOBBIMH MPUJIOKEHUSIMH KBAaHTOBOW MEXAaHUKH, BCEJISIET ONPENeIEHHBI ONTHMHU3M OTHOCUTEIHHO
€ro pemeHus B OyayIieM.

3acny)KuBaeT BHHMMaHMs Takke MmpeanojokeHne B.A. DOTkuHa 0 CyliecTBOBaHUU
OpPHEHTALMOHHBIX BO3/eHCTBUI [6, 7], OOYCIOBICHHBIX HAIWYMEM IOTCHIMAIBHON SHEPTuH,
3aBHUCAIICH OT OpHEHTAIlMM TeJl WJIM YacTUI[ COCTaBJSIONMX cucteMmy. Hawmbonee cuibHO
OpPUEHTAIIMOHHOE BO3JIEHCTBHE TPOSBISAETCS y TpaHUIl pasfena cpen. llo MHeHHIO aBTOpA,
YIOPSIIOYEHHOCTh MOBEPXHOCTHOTO CJIOS, OTIMYHAS OT YIOPSJIOYEHHOCTH, TIYOMHHBIX CJIOEB
00bekTa, CIIocoOHa MepeiaBaThCsl YaCcTHIIAM COCEIHEH cpebl (HampuMmep, BOJIbI), YTO MPHBOJIUT K
orpeneneHHbIM d(PQeKTaM, B YaCTHOCTH K M3MeHeHHI0O pH BOIBI B 3aBUCHUMOCTH OT T€OMETPUHU
cocyoB [7, 8].
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