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Crenanos 1.H., MI'Y um. M.B.JIomonocoBa, pusnueckuii pakyabTeT

Te sBIeHUA, O KOTOPBIX TOWIET pedb HE SABIKIIOTCA YEM-TO
UCKIIIOUUTENbHBIM. OHU MTOCTOSIHHO UMEIOT MECTO B HAIIEM OKPY>KEHHH U B TON
VI MHOW CTENEHHM KacarTcs Kaxaoro u3 Hac. CoyeTaHUE CIIOB «U3IIy4CHHE
dbopMbI» y TeX, KTO BIEpPBHIE C HUM BCTpEYaeTCs, BbI3BIBAECT HelOyMeHue. B
JNEHCTBUTENBHOCTA 3/1€Ch IOAPAa3yMEBAETCsl BIOJIHE peEajibHOE (PU3MUecKoe
sBJIEHUE, HMHQOpMAIMs O KOTOPOM pa3po3HEHHAa U »’nu3onunyHa. lLlens
HACTOSAILIETO U3JI0)KEHUS — MO0 BO3MOXXHOCTH CHCTEMAaTH3UMPOBaTh U 000OIIUTH
W3BECTHBIE HAOMIOJAEHUS U IKCIEPUMEHTHI, YTOOBI BIOCIEACTBUU IMOMBITATHCS
OOBACHUTh MX C HAYYHOW TOYKU 3peHHs. XOTS 00 3TUX SBJICHUSAX ObLIO
U3BECTHO CO  BpEeMEH  MOHUPAMHJI, TOJBKO  OTHOCUTEIBHO  HEJABHO
c(OpMHPOBAJIOCh TOHUMAHHE TOrO, YTO (POPMBI MaTEPHAIBHBIX TeJ, 00pa3ys
IFEOMETPUIO  OKPYJKAIOIIEr0 HX IMPOCTPAHCTBA, IPU  OINPEACIEHHOW UX
KOHQUTypallud MOTYT OKa3blBaTh BJIMSHHE Ha (PU3NYECKOE COCTOSHUE
BEIIECTBA, JBWXEHUE MAaTEpPHUAJbHBIX Tel M Ha (DYHKUMOHHUPOBAHHE JKUBBIX
cucteM. Oka3ajloch, YTO BCE MaTepHabHbIE Tela TEHEPUPYIOT HEKUl BUA
U3JIy4YEHHs], 3aBUCAIIMNA OT UX (QOpPMbI, MHBIMH CIOBaMU OT BHEUIHEH U
BHYTpPEHHEl reoMeTpud, oOpa3ylollero uX Marepuaisa W B3aUMHOIO
pacnoyioxkeHust apyr K apyry. L.Hp0TOH B CBO€ BpeMsi BBICKA3aJl MBICIIb O TOM,
«UYTO KaXJO€ MAaTEpUaJbHOE TEJIO JOJKHO HMMETh CBOETO HEBEIIECTBEHHOIO
JBOMHMKA B BUJE BO3AYIIHOrO 3¢upa». O TakOM HEBEUIECTBEHHOM JIBOMHHUKE
€CTh ynoMUHaHus U B padotax ¢unocodpo H.O.dénopona u I1.dnopenckoro,
KOTOPBIC MPEICTABIISIIH [TOJICBOM TBOWHUK B BUjae obauka /1/.

Tepmun «u3nydenue hopmb» 0611 BBeAEH Jleonom [lompu u Arnpe
ne benuzanem B 30-x rojgax mpouuioro Beka JUisi OOBSICHEHHsI TeX SIBICHUH,
KOTOpbIE OHHM OTKpbUTM /2/.B Hay4yHBIX mNyOJHMKAIMUAX 3TOrO0 TEPMUHA HE
BCTPEUYAETCs, TAK KAaK HE JAaHO €ro Hay4yHoro omnpegeineHus. Ho mo artou
TEMaTHUKE OIMyOJUKOBAHO MHOXXECTBO KHUT M CTaTel, W BO BCEX JTHUX
MaTepuaax yTBEp:KIAeTCs, YTO M3IydeHuEe OPMBI CYIIECTBYET, H IPUBOSATCS
MHOTOUYHCJICHHbBIE OKCIIEPUMEHTAJbHBIE  JO0Ka3aTeNbCTBA  MOJOOHBIX
nposienenunit /3.4,5,6,7/. DT ciyvau 3araJo4HOTO M3Ty4eHHSI — MHOTOOOPAa3HHbI,
U Y pa3HbIX HCCienoBaTeNield Ha 3TOT CYET CBOM mpeacTaBieHus. OCcTaHOBUMCS
Ha T€X, CYIIECTBOBaHNE KOTOPBIX MOXKHO CUMTATh BIIOJIHE JOKA3aHHBIM.

BozneiictBue uznydenusi GopMbl Ha YeIOBEKa B OBITY OOBIYHO HE
OLIYIIAETCs, TAK KaK OHO OTHOCUTeNbHO ci1abo. Ho HeomryTumoe Bo3aeiicTBre



Ha OpPraHu3M IOCTOSTHHO UMEET MECTO, U MOXKET MPOSBIISATHCS B 3aBUCHMOCTH OT
€ro XapakTepa BO3JCUCTBUS. JMOO KakK HEJOMOTraHue, MO0 Kak MpPUIIUB
¢uznueckux cui. Ho BBUAY TOTO, YTO 0 CHX MOpP HE CO3/laHa ammapaTrypa s
JNETeKTUPOBAaHUS  M3Iy4eHHs (QOpMBI B JAHHOW JIOKAJIbHOM  oOiactu
IPOCTPAHCTBA, 3a(UKCUPOBATH €ro JACHCTBHE C MOMOIIBIO MPUOOPOB MOKA HE
NpeCTaBIseTCS BO3MOXKHBIM. [103TOMY e€IMHCTBEHHBIM JOCTYIMHBIM METOJIOM
JIETeKTUPOBAHUS U3Iy4eHUS (POPMBI, SBISETCS METO] OMOJIOKALINY.

C npeBHeMIIMX BpeMEH JIOAM HE TOJNBKO 3HANIM 00 «dddexte
(GbopMbI», HO M YMEIH €ro MCIOJB30BaTh B NMPAKTUYECKUX LeNsix. B mepByro
OYepeab 3TO CBSI3aHO C MUpPaMHJIaMH, IOCTPOECHHBIMU B apeBHeM Erunte. [lo
CUX IOp HET €IWHOT0 MHEHHUS, C KakOoW Iejbl0 ObUIM BO3ABUTHYTHI 3TH
TPaHINO3HBIE COOPYKEHHs, HO OJHO M3 BO3MOXXHBIX HMX HA3HAYCHUHA — 3TO
Mymupukamus Tea  ymepmux  ¢apaoHoB.  Odpdext  MymupuKanuu
OMONOTHYECKUX CTPYKTYp B THpaMUAEC OTO SBJICHHE CTATUCTUYECKU
JIOCTOBEPHOE, MPOBEPEHHOE THICAYCIECTUSIMUA M HE TpeOyeT TOMOTHUTEIbHBIX
KoMMeHTapueB. CreayeT TONbKO OTMETHTh, YTO HENPEMEHHBIM YCIOBUEM
nposiefieHus: 3pdexta  nUpamMuabl SBISETCS TOYHAsE OpPUEHTAIMsl Mapbl
IPOTUBOMOJIOXKHBIX CTOPOH €€ OCHOBAHUS B HalpaBJI€HUH MarHUTHBIX MOJIFOCOB
3emiii W TOMelleHHe OOBEKTa MOAJIekKANIEro MYMH(PUKALUU B LEHTPE
MUPaMUJIBI Ha OJTHOM TpeTH BBICOTHI. [Ipruém yem Goubliiie pasmMephl MHpaMubl,
TeM C OOJbIIe TOYHOCTHIO HAJICKUT €€ OPUEHTHUPOBATH B YINOMSHYTOM
HampaBieHuW. Tak 11 MoOAENM THUpPaMUIBI pPa3MEpOM OKOJIO MeTpa B
OCHOBAaHUHM TOYHOCTh €€ YCTAHOBKM COCTaBJISIET HECKOJIBbKO TIpanycoB. [lpu
HapylieHun opueHTauu «3pdexT GopmMbD OcnadisgeTcs, a MPU MPEBHIIICHUH
yIjia B CEMb IPayCcoB Mpormaaaer cosceM /5/.

VYCII0OBHO MOKHO CYWTATh BJIMSHHEC TIUpPaMHUJ BHCIIHUM U
BHYTPCHHUM, HWHBIMH CJIOBAaMU Da3jIMYalOT BO3JCUCTBHE HAa OOBEKTHI,
noMeNI¢HHbIe BHYTPh He€, MO0 Ha Haxozsmmecs BHE e€ oO0béma. Crnemyer
TAK)KE OTMETUTh, YTO JCWCTBUE, OKA3bIBAEMOE IUPAMUIOU, 3aBUCUT OT €€
pa3MepoB, MPOMOPIIUA, MaTepraia, U3 KOTOPOrO OHA M3TOTOBJICHA, a TaKXKE OT
e€ KOHCTPYKTHBHBIX OCOOCHHOCTECH, a HMMEHHO. IHpPaMHUIbI MOTYT OBIThH
MOHOJIUTHBIMH, TIOJIBIMA M KapKacHbIMH. YTO Ke KacaeTcsi BHYTpPEHHEH HX
rCOMETPUH, TO  TIUpaMUIa MOXKET OBITh «MaTpEMICUCHOM», KOrjaa oOjHa
nupamMua BJIOXKEHA B APYTYIO H CTyNEHYaTOW — KOTJa COCTOMT w3 Oonee
MEJIKUX TTUPAMUJI, TOCTABICHHBIX APYT HA Apyra, 00pa3yst spycChI.

OTHOCUTENHHO BIMSIHUS MTUPAMUJIBI HA OKPYKAIOIIYIO €€ Cpery
U Ha OOBeKkThl BHEe €€ o0bEma H3BecTHO cieaytouiee. [lupamuasl GOIBIINX



pa3MmepoB, Takue Kak nupamuga Xeornca u  A.l'onoga, 00pa3yloT Ha
MIPOJIOJDKEHUN CBOEH BEPTUKAIBHON OCH CUMMETPUU CTOJIO MOHH3UPOBAHHOTO
BO31yXa, KOTOPBIM pACHPOCTPAHAECTCA BBEPX HA BBICOTY B HECKOJBKO
kusiomeTpoB /13/. D1oT 3ddexT ObT 0OHAPYKEH C MOMOIIBIO PAJHOJIOKATOPA.
W3BecTHBIM HEMEUKUM uHccienoBarelib YwibsiM CHMEHC, B300paBIIMCh Ha
BEpIIMHY MHUPAMHUIbI XeoIlica, OOHApYXKWJI, 4TO OOEpHyTas MOKpOH razeToi
OyThlIKa MpeBpalaiach B JIEHICHCKYI0 OaHKy — ¢ €€ TOpJIbIIIKAa HAaYMHAIH
CTeKaTh »JJeKTpuueckue paspsasl /7/. M3BecTtHO Takxke, uyto B Erunrte
3alpelleHbl MOJIETHI JIETATENbHBIX alllapaToB HaJ MUPAMHUAAMH, TaK KaK 3TO
IIPUBOJIUT K OTKa3y CUCTEM yIpaBiieHus /8/.

Yro kacaeTcs BIMSHUS UPaMUJL Ha JIIOJIeH - MHpOpMaIus BechbMa
npoTuBopeurBa. KomMmepueckue CTPYKTYphl, BBIOpachiBasi Ha  PBIHOK
MWUTMOHHBIMH THp@XaMH TUPAMHUIbI W TUPAMHUIKA PAa3HBIX Pa3MEpOB,
pPEKIaMUPYIOT HX Kak oOmajgaromue JsedeOHbIMu 3ddexkramu. CormacHo
CBEACHHUSAM W3 psJa WCTOUYHUKOB MOJIEIHM MUPAMHI, HAXOIALIUECS B KUIBIX
NOMEILIEHUAX, MPOU3BOASAT HA JKUBbIE OOBEKTHl BPEIOHOCHOE JIEHCTBUE,
0COOCHHO Korja uX pa3Mepbl B ocHoBaHWH TpeBbimatoT 20 — 30 cm. CoriacHo
OrpocaM MOJENM NUPAMUJ MOTYT BbI3bIBaTh HEJAOMOTAaHHE, YYBCTBO
nuckoM@opTa ¥ rosioBHas 00Jb.

Bonpocy BiausHMS THUpamMu] Ha JIOJICH, B YAaCTHOCTH ETrUIIETCKHUX,
MOCBAIICHA IeJlas KHHUTa HEMEIKOro erumTojora Mandpena dumae
«llenurenbHad cuna nupamua». ABTOP B HEHM OTMEUAET, UYTO BO3JCHCTBUE
MUpaMUJl Ha JIOJEH 3aBUCUT OT TOTO, B KAaKOM MECT€ BOJU3M MUPAMUJIBI
4YelmoBeK HaxoauTcd. MccnegoBaHWsi MOPOBOAWIMCH PSAIOM C  BEIMKOM
nupamuaon. M BOT, 4T0 OH COOOIIaeT:

1.HeratuBHOEe BO3/CHCTBHME Ha CaMOYYyBCTBHE Jitojael (HeIOMOraHwHe,
TUCKOM(pOPT, TOJOBOKPY)KEHHE) OTMEYaeTCsl TOrAa, KOrja OHU HaXOISATCS C
BOCTOYHON H IOKHOW CTOpPOH, OJylarompusaTHOE (MPUIUB CHJI, OIIYIICHHE
KOM(OPTa) - TP HAXOKICHUN C CEBEPHOM M 3aIaHOM.

2.0c00€HHO CHJIBHOE HETaTUBHOE BO3JICHCTBUE OIIYIIAETCS Yy FOKHOM
CTOPOHBI M Y CE€BEepO-BOCTOYHOTO yria. He pexkoMeHayercs Takke HaXOIUThCS
Ha MPOJIOJKEHUH TMaroHaie mupamMub.

3.HaubGonbiiass ”HTEHCUBHOCTh BO3ACUCTBUI HAOMIOJACTCSI HA PACCTOSIHUU B
6-8 METPOB OT CTOPOHBI MUPAMHU/IBI.

4 VTHTEHCUBHOCTb BO3JCHCTBUN MEHSETCA B TE€UECHHUE JTHSA C MEPUOAUYHOCTHIO
B 60,5 4Jaca.



OTHOCHUTENBHO MYMHUQUIUPYIOLIETO JACUCTBUS NHpPaMUA H3BECTHO
cnenyromee. IIpomykTel nuTaHWs, NOMENIEHHBIE B HUX, COXPAHAKT CBOH
IIATATEJIbHBIE KAauyeCTBa, IIPU 3TOM OCTAHABJIMBAETCS POCT MUKPOOPIaHU3MOB.
OTO OTHOCHUTCA KO BCEM NPOAYKTaM MHUTaHUS KaK pacTUTEIbHOrO, TaK H
XKUBOTHOrO mnpoucxoxaeHus. KoueBHukn CpegHero BOCTOKa, HamnpuMep,
HaxOJsCh B YCJIOBHSAX ITyCTBIHH, IJISI COXPAHEHUs ChIPOTrO Msica IIOMEIIAOT €ro B
NUpPaMUJAIBHBIA  KapKac W3 MPOBOJIOKM IIPU  COOTBETCTBYIOIIEH  €ro
opueHTanuu. O TOM, KaK COXPAHSIOTCS MPOAYKTHl B MHUpamMHae, cOOOLIaeT
Jlxed JI>KOHCTOH, AJMTENBHOE BpPEMsS MPOBOAMUBIIMKA OIBITHI C MHUPAMHUIAMHU.
OOBIYHO MSICO TOPTUTCA, €CJIM HAXOAMUTCS Ha OTKPBITOM BO3AYyXE IIpH
KOMHATHOM Temneparype, 3a 48 yacos. Jxed [>KOHCTOH NOMECTHII B MUPAMUTY
KYCOK ChIpOW CBHHHHBI Ha 18 mecsanes. [Io mpomrecTBum 3TOro mpoMexyTka
BpEMEHH HE ObUIO OOHAapYXEHO HMKAKUX CIEJNOB pas3liokeHus. Takol ke
pe3ysbTaT ObUT MOJYYEH M C MOPKOBBIO (IIPU TOW e SKCIO3UIMH), KOTOpas
COXpaHWJIa OTMEHHBIN BKYC M IPHUATHBIN 3arax/6/.

MHorumMu  uccienoBaTeNs MU JOCTOBEPHO  YCTAHOBJIEH  (pakT
3a0CTPEHUS 3aTYIUIEHHBIX JIE€3BUN OpUTB, MOMEIIEHHBIX B MUPAMUAY Ha OJIHOM
TPETU BBICOTBI U OPUEHTHUPOBAHHYIO TMapoll MPOTUBOMOJIOKHBIX CTOPOH
OCHOBaHMsI B HallpaBieHUM ceBep - ror. Ha Takoil cmoco0 3aTouku Obul Jaxe
BbIJIaH MaTeHT. [[oka3zaTenbcTBOM CymiecTBOBaHUS dPeKTa CIIy I HE TOTBKO
J€3BHUsA, KOTOPbIE MOYKHO OBLIO MCIOJB30BATh MOCIE 3aTOYKH MHOTHE JECSITKU
pa3, a © (HOTOCHUMKH JIE3BHI TMOJ AIEKTPOHHBIM MHUKPOCKOIIOM, Ha KOTOPBIX
OTYETIIMBO OBLIO BUIAHO M3MEHEHHE MX T'€OMETPUU JO0 U MOCIE SKCIO3ULUU B
nupamuae /9/. Ilo ApyruM maHHBIM B Y9acTHOCTH Mpodeccopa MIOHXEHCKOTO
NOJUTEXHUYECKOTO HMHCTUTyTa Alxmailepa Ie€30pMEeHTHpPOBAHHAs MUpPaMUJA
JNeHCTBYeT Ha Je3BUA 3arymusomuM  obpazom. W 3T1oT  (dakT Takke
TIOJITBEPKIACTCSI CHUMKAMHU, CACIaHHBIMH Yepe3 AICKTPOHHBIA MUKpOCKoTT /24/.

Nmerotcst pesynbratel onbiTa B0 BHUUI padure mno BO3meicTBHIO
MOJeNIM TUpamMuabl Ha TpadUTOBYIO IUIACTHMHKY pasmepamu 25x10x1 mm,
IIOMEIIEHHYIO BHYTpPb IHpamMuibl. BO BpeMs CyTOYHOM DOKCHO3ULIMU €€
AIEKTPUYECKOE CONPOTHUBIIEHUE W3MEHSUIOCh B JBAa pas3a, TO BO3pacTas, TO
YMEHBIIASCh 10 CUHYCOUAAIBHOMY 3aKOHY. M3MepeHus npoBOAWINCH METOAOM
amIep-BoJIbTMETpa MpHU MIIOTHOCTH Toka B 1500 ma /MM KB.

VYCTaHOBNICHO BJIHMSHUE MOJEIU MUPaMHUIBI HAa YacTOTY KBapILEBOTO
pezonaropa /14/,0TME4€HO CHW)XEHHE BJIEKTPUUYECKOTO  COMPOTUBICHUS
KPEeMHHS TIOJYIIPOBOJHUKOBOM YHCTOTHI B JECSITh pa3, a TakkKe NoTeps
BBICOKOTEMIIEPATYPHOI CBEPXIPOBOIUMOCTH PA3IHMUHbIX 00pa3oB. /21/.



[Taynes JlukeHC B CBOEM KHHUTE, TIOCBAIIEHHOW MCCIECIOBAHUIO
NUpPaMUJl, YIIOMHUHAET O JIeYeOHBIX CBOMCTBAX aJlOMUHUEBOM (Pojbru mocie eé
HKCIIO3UIIMHN B MHUpaMuje B TeueHue cyTok. Takas Qoibra, o0EpHyTass BOKpYT
OOJBHOTO CyCTaBa, BbI3bIBAJA 3yJ M IOKaJblBaHUE, OAHAKO OO0JIb 4epes
HECKOJIBKO 9acoB MTPOX0uiIa coBceM /9/.

W3BECTHBI OMBITHI MO BIWSHHUIO MHPAMHJ Ha 3JEKTPOABIKYLIYIO CHITY
Oarapeliku, MOMEIEHHON B TUpaMHUIy B MOJIOKEHUU MUHYCOM Ha cesep. [locne
CYTOYHOM »HKcmo3ummu 3¢ yBenuuuBanack Ha 0,015 v. Dtor addext
HOJTBEPKIEH MHOTUMH HcCclefoBaTeasiMu B ToM uucie u3 CraHpopackoro
yHuBepcuteTa. M3meHeHust sac OaTapeiku B JPYrHX 3KCHEPUMEHTax 10 U
nocne 3kcrno3unuu B nupamuzge gocrturanu 0,5 v Vmerorcss naHHBIE M O
CHIOHTAHHBIX 3apsAaxX KOHJIEHCATOPOB, MOMENIEHHBIX B Tupamuay /16/.

Oxa3bIBaeTcsi, YTO MOJEIM NMUPAMUJ CTUMYJIUPYIOT POCT PACTEHUM, O
4éM CBUJETEIBCTBYIOT MHOTOUYMCIICHHbIE HaOmroAeHus. PacTeHus BHyTpu
NUpaMUJl pacTyT ObICTpee M Yalle IBETYT B CPaBHEHHH C TMOMEHICHHBIMH B
Kyonueckue (opmel. B 3TOM CBS3M ciegyeT yHNOMSHYTh M Takod (akT:
pacTeHUsA-ICTKH  KallaHX0d, 3acesHHbIE B MOy Moiycdepy U3 THUTaHA
nuametpoMm B 30 cM mpopacTand, HO HE pa3BUBAINCh, & CTHUBAJIU Ha KOPHIO.
CeMeHa pa3UYHBIX pacTEHUI B MUPaMUJIE TOBBILIAIOT CBOIO BCXOXKECTh, a BOJA
nocyie MoJ0OHOM HKCHMO3UIMHM TaK XK€ CTUMYJIUPYET POCT PACTeHUH, KaK U
BbIpalllUBaHUE HUX B MUpaMHIax TOJbKO MpH YyCIOBUM €€ pa3daBieHUs B
npornopriimu 1/100 u 1/1000. «KonnentpupoBanHas Boaa» (Hepa3zOaBICHHAS)
s dexrom He obnamaer /3/.

[Matpuk Jx. Kemnu coobmiaer B cBoéM o0030pe o HekoM JDxeiimce
bpykce u3 mrara Texac, KOTOpPBIM IIOCTaBUJI OIBITHI 110 BBIPAILIUBAHUIO
NOJONBITHOW TPYIIbl KPOJUKOB B KIETKaX MNHPaMUIAIBHON  (OpPMBI.
KoHTponpHasg rpynna KpOJMKOB HAxXOAWIACh B KJIETKAX MPSIMOYTOJIBHOM
dopmpbl. Te u npyrue KJIETKU OBLIIM U3rOTOBJICHBI U3 AepeBa. B utore 3a 57 auei
OTKOpPMa UBOTHBIX OKAa3aJ0Ch, YTO KPOJIMKH, BBIPALLIEHHBIE B IMPAMUIAIBHBIX
KJIeTKax, BecAT Ha 35% Oojblle B CpaBHEHHHM TAaKOBBIMU W3 KOHTPOJIBHOMN
rpymisr /14/.



GROWTH RATE COMPARISON CHART - 75 DAY OLD RAEBITS
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AHaJIOTHYHBIE OMNBITBI C KpbICAMU JalIM CXOJHBIE pe3yabTarbl. ONBITHI,
IIPOBEJCHHBIE C KPEBETKAMMU 110 OIMCAHHOU CXEMe€, MOKAa3aJIM, YTO IOJOIBITHBIE
ObLIIM BABOE OO0JIbILIE KOHTPOJIBHBIX M MPOJOKUTEIBHOCT UX KU3HU T0X0UIa
JI0 TOZa B CPAaBHEHUM C KOHTPOJIBHOW T'PYIIIONW, B KOTOPOM COOTBETCTBYIOIIUI
ITOKA3aTeJb HE MPEBBIIIAT TPEX-TIATH HEAEIb.

[IpuBeneHHBIE MAaHHBIE OJHAKO HE BO BCEX CIydasX OJHO3HAYHBI.
UccnenoBanne y4€Hbix u3 [lylnHO, BBINIOJHEHHBIE HA BBICOKOM HAYYHOM
YPOBHE, MOKa3ajao, YTO MPOPAIIMBAHUE CEMSIH TOpoxa B LEHTpe bonbmon u
KpacHo#t mupamua B CpaBHEHUH C KOHTPOJIBHBIMH oOpasiiamu B IlymuHo He
MO3BOJISIIOT  OJAHO3HAYHO CYAWTh O BIUSHUM TUpaMuj. BrusHue ObUIO
00HApYyKEHO, HO JUIsi OKOHYATEILHOTO BBIBOJA HEOOXOJAUMBI JIOTIOJHUTEIbHBIC
AKCIIEPUMEHTHI.

Becbma nmnpuMedaTenbHBIMU - SIBJSIFOTCSL  OMBITBI, IPOBEIACHHBIE 32
nocieanue roasl B Poccun A.b.®amesckum u T.TpaBérepom B ABctpuu. Bot
YTO O HHMX HU3BECTHO. Pa3pabaThiBas HOBBIC CTPOUTEIBHBIE TEXHOJIOTHH,
DaleBCKUi MOCTPOWJI MOAEIb MUPAMUJIBI U3 OpraHuYeckoro crekna 10 mMm
TONIIUHBI pu JauHe ocHoBaHMs B 1000 MM ¢ HaKJIOHOM IpaHU K OCHOBAaHUIO B
51,85 rpanyca. U3HyTpu oHa Obuia OOKJIeeHa TOHKOM *kecThio. [lom Heil Oblia
pacmoyio)keHa Apyras mupamuaa, oOpamiéHHash BEpUIMHOW BHU3 C YIJIOM TPHU
BEpIIMHE B 26 TpasycoB U ¢ OCHOBaHUEM B 360 MM, MOJTHOCTHIO U3TOTOBJICHHAS
u3 )xect. Ocu UpamMu;] COBNAAANIN, & CTOPOHBI OCHOBAHUN OBLIN MapalIeIbHBI
apyr apyry. IIpy TOYHOW OpHEHTaluu Mapbl CTOPOH B HANPABICHUU CEBEP IOT
OblJJa OTMEYEHAa AHOMAJBbHO BBICOKAs HAIPSKEHHOCTh MArHUTHOIO TMOJS B
OKPECTHOCTU BEPIIMHBI 0OPATHON MUpamMubl, MPEBHIIIAIONIAS HAMPSKEHHOCTh
MarHutHoro nojis 3emiu (0,3 spcTeaa) B COTHU pas.
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ABTOp CYMTaeT, YTO CO3JaHHAs] MM KOHCTPYKIHUS KOHIICHTPUPYET SHEPTHIO
HEKOEro HeM3BECTHOTO BHJA M3IYYEHUS, HCXOIAIIET0 U3 3eMIIn U TIpeodpasyeT
e€ B DHEPIHI0 MarHUTHOTO oIS /15/.

OmnsiT Tpasérepa

T.TpaBérep, sKCiepuUMEHTATOpP U3 ABCTPUH, NOCTaBUJ 1IE]Ib U3BJICUb
U3 MOJENM MHUPaMHIbl DSHEPIrui0, MpeoOpa3oBaB €€ B 3AJICKTPUUECKYIO.
Heckonbko JIeT 3KCHepUMEHTAIbHOTO MOUCKa, MO CI0BaM M300peTaress, 1aiu
CBOM PE3yJIbTaThl — EMY yAAJIOCh BOILUIOTUTH HA MPAKTHUKE CBOIO Hel0. BoT kak
eMy 3TO yJanoch. B momnoil 6e3 nHuIA MUpaMuje U3 aKpUJIOBOTO IJIACTUKA
pazMepoM OKojJo | MeTpa B OCHOBAaHMM UM HAKJIOHOM TpaHed mMoa00HO
XeoINcoBOW MCCIEAOBAaTENb HAa OJHOM TpETH BBICOTBl  PACIIOJIOKHUII
npeoOpa3oBaTeib, KOTOPBIA MPEACTABIsUT COO0M KoneOaTeIbHBIM KOHTYD
BHYTPH MPSIMOYTOJIBHON BEPTHUKAIBHO MOJBEIICHHOW paMbl U3 MEAHON TPYOKHU
nuamerpoMm 0koio 20 MMm. KopoTkue cTOpoHbI 3TOW paMbl ObUTH PACTIOIO0KEHbI



TOPU30HTAJIBHO, a JUIMHHbIE — BEPTUKAJIbHO. Ha KOpPOTKOW HMKHEHU CTOpPOHE
pambl ObLJIa HAMOTaHa B HECKOJIBKO OOMOTKA M3 TOJICTOTO MPOBOJIa B HECKOJIBKO
BUTKOB. Ha cpenvHe OAHOW M3 BEPTUKAIBHBIX CTOPOH YIOMSHYTOW pPaMbl
OblT  3akperyiéH  TMOCTOSIHHBIA ~ MAarHuT. OroTr  mpeoOpazoBaTeb,
CKOMMYTHPOBAHBIN OINpeAeNeHHbIM 00pa3oM, B TEUEHHE Mecsla MuTal
MOCTOSIHHBIM ~ TOKOM  12-TM  BaTTHBIA BEHTWIATOP OT IEPCOHAIBHOIO
KOMIIBIOTEpA JI0 TEX IMOp MOKa OH HE ObLI OTKIIIOUEH. ABTOp yTBEPKAAET, YTO
SHEpPrus B MHpPaMUAE MPHU 3TOM IOCTOSHHO BO300HOBIseTcs. HeoOxoaumbiM
yciioBUeM (YHKIIMOHUPOBAHUSI YCTAHOBKM SIBISIETCS HAJIWYUE IOCTOSHHOTO
MarHuta Ha BEPTUKAJIBHOM CTOMKE pamMbl W TOYHAs OpPHEHTAIMS Iapbl
MPOTHUBOIIOJOXKHBIX CTOPOH Ha MAarHUTHbIE nojtoca 3emin. MM Obutd Takxke
3apuKCUpoBaHbI 5-8 MpOLIEHTHBIE (IIYKTyaIlli BHIXOJAHOTO HAMPSIKEHHS] YTPOM
¢ 8 mo 9 wgacoB. dororpaduu skcniepuMeHTanbHOM ycraHoBkU T.TpaBérepa
npe/cTaBiacHbI Ha puc.4 u 5 /14/.




Puc.

Brisicauiock, 9To reoMerpuueckas Ggopma MUpaMuIbl HE SBISETCS
€MHCTBEHHOM, KOTOpas CIOCOOCTBYET KOHLEHTPALMM HEKOEro BHJla SHEPIHHU.
OTUM CBOICTBOM 00JIa1al0T M TaK Ha3blBaeéMble MyMU(PUIMpYIOIINE OaTapeu, u
IlacTUH4YaTele  KpyroBble  cTpykTtypsl  B.II./lomonoBa,  A.l.BeliHuka,
IT.JIykuna/10/. Mymudunupyromieii 0Oatapeeil Ha3bIBaeTCsA CTOMKa moiycdep,
PacmojoKeHHbIX COOCHO. MHoraa Takyro OaTtapero Ha3bIBalOT CTOINKOBOM HIIM
CTOINKOBBIM m3nyuatesneM. [locnenHue oObIYHO M3rOTaBIMBAIOTCS U3 TBEPIBIX
IOpOJl JIepeBa, TAaKUX KakK KpacHoe aepeBo, Oyk u ay0. Te, xTo mpoBoaun
AKCIIEPUMEHTHI ¢ MyMUDUIUPYIOUIUMH OaTapesiMu, YTBEPKAAIOT, YTO IEHCTBUE
MOTYT OKa3bIBaTh TOJBKO T€ OaTapen, KOTOpble H3rOTOBJICHBI U3 JiepeBa —
MaTepuaia, HMEIOMIEr0 KakK Obl «IOJSPHOCTHY. M3BecTHO, 4TO JApeBecuHa
aHU30TPOIHA, TMOATOMY OTJIMBKAa B (OpPMBI 3JEMEHTOB Oarapen WIH UX
U3FOTOBJIICHHE HAa TOKApHOM CTAHKE W3 MATE€pUajoB 3THUM CBOMCTBOM HeE
o0OnajaImuX pe3ynbTaToB He MNpuHeceT. Takasg OaTapes OpPUEHTUPYETCS
BBIMTYKJIOW CTOPOHOM Ha CEBEPHBIM MAarHUTHBIA TMOJIOC 3eMIIM, a OOBEKTHI,
noJUiexalue  MyMUQUKaLW{, pacnojaraloT y €€ IUIOCKOTO  KOHIIA,
oOpaméHHOr0 Ha IOT HAa PACCTOSTHUM HE OOJbIIEM, YeM BBICOTA OJHOTO
aneMeHTa ctonku. [lpm 3ameHe mnomychep Ha ycCed€HHbIE KOHYCHI WIIH
nupaMusl 3QdexT He ucueszaer. A. ne benuzans u [1.A.Mopenb B cBoeil KHUTE
OTMEUAIOT, YTO MpH pacu€Te AeUcTBUS MyMuduuupyoomend OaTapen cieayeT
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YUUTHIBaTh €€ Maccy, a He OOBEM. DHellb K€ CUMUTaeT, YTO U YBEIUYCHUE
o0BbEMa armeMenTa Oatapeu Takxke ycuiauBaeT e€ neictBue. [lonbie momycdepsl
U TIOJIbIe KOHYCHI JEHCTBYIOT ciiabee, 4eM MOHOIUTHBIE. Ecnu momycdepsl
M3rOTaBIUBAIOTCA U3 (paHephl, TO NEHCTBUE OaTaped 3aBHUCHT U OT B3aMMHOIO
pacToIOXKEHUS CKICCHHBIX CIIOEB. IHTEHCUBHOCTH JEHCTBUS OaTaper 3aBUCUT
OT JAMaMeTpa U KonuuecTtBa mnosycdep kak B 6atapee Bonbra. [lpu 60mbiom
KOJIMYECTBE MONyc(hep MOMXKHO MOJYYUTh HACTOJBKO CHUJIIBHOE IOJIE, YTO OHO
OyJeT MpeACTaBlIATh Jake CMEPTEIbHYIO OMACHOCTh I YenoBeka. OT mous
MOIITHOM aHanmoruyHou 6atapen 27 deBpans 1957 rona norud Jleon lompu —
(bpaHIly3CKHil €CTECTBOUCIBITATENb, KOHCTPYKTOp u3Iydarenei Qopmer /2.
BozneiictBue 9-tn snemenTHOM Oatapen 9-Tm cM aMaMeTpoM Ha KYyCOK Msica
WA pHIOBI BBI3BIBAIO MX MYyMH(UKAIIMIO BCEro 3a HECKOJIbKO YacoB /2,3,4
[.Ecniu  mpeanoniokuTh, YTO Macca BOJBI, COJACpXKAIleics B  KyCKe Msca,
NOTepsHHAsT BO BpeMs MyMmudUKalu, paBHsutach S0r, a Takke TO, 4TO OHA
IPOCTO UCIIAPUIIACh, TO HETPYJHO OLEHUTHh MOLIHOCTh OaTapeu, KoTopas OyaeT
paBHa MPUOIU3UTENBHO 4 BaTTaM.

Jlyd, KOTOpBIi UCXOAUT U3 OaTapen OOJBIIOW MOIIHOCTH,
nocie €€ JEMOHTaXa OCTaBIIIET B IOMEIIEHWH HEe4TO Bpojae (aHTOMA.
CornacHO aHHBIM DHENsl MOIIHOW YK€ MOKHO CUMTaTh Oarapero, B KOTOPOW
KOJIMYECTBO AJIEMEHTOB OO0JIbIlIEe YETHIPEX U UX AuaMeTp npesbimaeT 9 - 10 cm
[41.910T (daHTOM OCTa€TCs AaKTHBHBIM JIaXXe CITyCTSI HECKOJBKO JTHEH,
MIPEACTABIISAS CEPBE3HYIO ONACHOCTH s roaeul. A ne benuzane u [1.A Mopens,
aBTOpbl «MUKpPOBUOpPAIMOHHON (U3HKK»,  TPEIOCTEPEeriau YUTaTelds OT
HEOCTOPOKHOTO HCIOJB30BaHUSI MOIIHBIX M3dydarenedl (QopMbl, Tak Kak
NOCNEACTBUSI WX JAeMCTBUS Ha JIOJeH MOryT OBITb TparMuHbIMH U
HernpeackazyeMbiMu. CaMH OHH, CO3HaBasi CBOIO OTBETCTBEHHOCTb, OTKA3aJIUCh
OT MPOU3BOJCTBA U MPOJAXKHU MOJOOHBIX YCTPOIMCTB. ClieyeT Takk e NOMHUTD,
YTO U C MPOTUBOMOJIOKHOTO «OCTPOro» KOHIA Oaraper MCXOIUT H3IIy4YeHHE,
BO3JIECTBHE KOTOPOTO TaKKe€ OMacHO, KaK U B MEPBOM cliydae. 3a3KpaHUpPOBATh
U3IIydeHWE TaKoW OaTapen MOXKHO, TIOMECTHMB €€ B 3aMKHYTBIH OOBEM,
OOEpHYTBHIH HECKOJIbKUMH CJOSMHU TOJUATHICHOBOW IUIEHKH C CETYaThIM
PUCYHKOM Ha MOBEPXHOCTH.

beutn  1mocCTaBlIEHBI ONBITBI 1O  BO3JCKHCTBUIO BEPTUKAIBHOMU
CTOINKOBOH OaTapen u3 cemu mnoiycdep auameTpom 25 cM Kaxkaas Ha KpbIC,
MOCKEHHBIX B KJIeTKy. CHavyama OHU IIEBEIWIN yCaMH, KaK Obl BBISICHSS, YTO
npousonuio. lllepcth Ha HHUX cTajna ABIOOM, U OHHM CTaJM Pacu€chiBaTh JPYT
Jpyra. 3aTeM OHM Hayajy METAThCS IO KJIETKE B MOMCKaX BO3MOXHOIO U3 HEE
BbIXOJa. He Hailis ero, OHM  PacHoOJIOKUINCh HENOABUKHO B OJHOM YTIIY



11

KJIETKH, 3aCThIB B OlleIeHeHnU. Hukakue npoBoKaluy, HalpaBieHHbIE HA UCITYT
Y yCTpalleHUEe HUKAKOTro JIeUCTBHS HE nuMenu. Puc.6.

Puc.6

[MpuBeném emé npumep. [lomymomBan kuHOTearpa B ropoae bopmo Obn
OKKYIUpPOBaH MHOXECTBOM KpbIC. KOIIKH, MNPOTHUBOINOCTABICHHBIC ux
HaIlIECTBUIO, COPABUTHCSI C HUMHU He cmoriu. [locie storo B moiymnoaBaie
OBIJIO TMOJBEIIEHO HECKOJIbKO 4-X CTOMKOBBIX H3JIy4yaTesei, HampaBICHHBIX
BHU3 (BBIMYKJIOCTHIO BBEpX). Uepe3 Hemento He OCTajJoCh HU OJHOM KPBICHI,
HECKOJIBKO MO3KE MCUYE3IM U KOLIKU. A enlé yepe3 HECKOIbKO JTHEeW CIy)Kallue
KMHOTEaTpa Hadajld >ajoBaTbCsi HA COHJIMBOCTh M BSJIOCTb. M3iyuartenu
MPUILIOCH YOpaTh /2/.

[TokazaTenen cay4yail BO3EUCTBUSL CTOMKOBOTO M3JTy4artens,
BBITIOJTHEHHOTO M3 IIEJIBHOTO KycCKa JepeBa Ha Mojoayrk sioynoHo. Ilpu
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3aKpeIICHUH M3Jydaresis Ha € CTBoJIe U Oyaydyd HalpaBJICHHBIM BHU3 - B
CTOPOHY TPOTHUBOTIONOXKHYIO POCTY, sS0JOHS cOpocHiia BCE CBOM JIUCThS B
T€UECHUE TPEX Henelnb. Puc.7/.

Puc.7

Jlo HacTosAlIEro BpPEMEHHM  OCTAIOTCI  HEOOBSCHUMBIMU  PE3YJIbTAThI
skcriepuMenTa AHape 1€ benusans u I1.A.Mopens nocrasienHoro B 1962 roay.
HccnenoBarenu mOCTpOWMIIA  YCTAHOBKY € LEJIBK0  JICUCHUS JIKOJEU
BO3HHUKAIOIIMMHU B Hell «BHOpamusMn» 1oj Ha3zBanuem «bomba C 30» (Puc.8)
DTa yCTaHOBKA, COCTOsAIAs U3 BOCHBMHU JIEPEBSHHBIX Moiycdep auamerpom 30
CM Kaxpaas. DTUMH mnonychepamu ObLIM 00pa30BaHbl JIBE CTOMKOBBIE OaTapeu
no 4erbipe B Kaxaoh. Ochb CUMMETpUHU MEepBOM OaTapen ObLIa pacnoioKeHa
BEPTUKAJIHO, OCb BTOPOM — TOpU3OHTANIbHO. Mexay »TUMHU OaTapesmu, Ha
nepeceyeHny uX Ocei, pacmojarajics chepruueckuil KOHTEWHEp, B KOTOPOM
u3MepsIach TEMIlepaTypa M CPAaBHUBAIUCh C TEMIIEPATypOud OKpYKaroleu
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cpeanl. M3amepenus npous3BOAWINCh, B TeueHne 1962 roma u 3uMON M JIETOM
MOCPEACTBOM BBICOKOTOUHBIX TEPMOMETPOB. Pe3ylbTaToM 3TUX HM3MEpPEHUI
CTal JOCTaTOYHO YOEAUTENbHBIA CTAaTHCTHUCCKUH Marepuan. M3mepeHus
MOKAa3ajy, 4TO yNOMSHYTasi Pa3HOCTh TEMIEpaTyp MOCTOSIHHO MMeEJIa MECTO U
nocturana 4-x rpagycoB no llenbcuto, mpu 3TOM TemrepaTypa B KOHTETHEpe
Bcerjia OblIa HIKE TeMIlepaTypbl OKPYXKaIOIIero YCTaHOBKY Bo3ayxa. Boja B
OYTBUIKE, KOTOpash HaXOAWJIaCh B HEMTOCPEACTBEHHON OJIM30CTH K YCTaHOBKE, HE
3aMep3ajia Jake B TOM Ciydae, KOrja OKPYXaloIMid YCTAaHOBKY BO3IYyX
oxJiaxkancs 10 Mmunyc 17 rpagycoB no Llenbcuto. M3 ckazaHHOTO cleqyeT, 4yTo
IIpY OTIPECIEHHON KOHPUTYpAITUU MaTePUATBHBIX TEI M COOTBETCTBYIOIIEM MX
pacIoJIOKEHUU ApYyr K Jpyry Oe3 IMOJABOAA JHEPTHU  MOXKET H3MEHATHCS
pacrpeesieHre TeMIlepaTyp B JOKaIbHOU 00JIaCTH MTPOCTPAHCTBA.

Puc.8

J51s TOro 4To0BI MPaBUIIBHO CIPOEKTUPOBATH KUIIHILE, N30€KaB IPU 3TOM BCEX
HEraTUBHBIX TOCJIEACTBUNA OT U3MydeHUs: (OopMbl, HEOOXOAUMO MPHUHATH BO
BHMMAaHUE CJIHMIIKOM OOJIbIIIOE KOJMYECTBO TMapaMeTpoB, U  MO3TOMY
OPAaKTHUYECKU 3TO CAeNaTh BpsSd JU  BO3MOXKHO. [[ns Toro dtoObI
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MHUHUMU3UPOBATh PHUCK BO3JCUCTBUSA BPEAHOIO W3IYYEHHsS Ha 4YEJIOBEKA,
CIENyeT IPUACPKUBATHCSA W3BECTHBIX IPUHIIMIIOB JIPEBHEW KUTAWCKOU
HaTypdmtocopuu, U3I0KEHHBIX B PYKOBOACTBAX MO (3HBL Iy, B KOTOPHIX
BBOJUTCS MOHATHE O HEKOM S3HEPTUH «IU». BOMpOC 0 CylIeCTBOBAaHUH SHEPTUU
«IU» C HAYYHOM TOYKH 3PEHHS JI0 CUX IOpP OCTAETCA OTKPBITHIM, KaK U JJIsS
e aHaJIOTOB — « IIpaHbl» | «oproHay. [lo cytu aemna peub UAET 006 OJTHON U TOM
K€ DHEPruH, TaK KaK CBOMCTBA DHEPIHMM LM, NPAaHbl U OPrOHa BO MHOIOM
copnafatoT. C yBEpEHHOCTBIO MOXXHO CKa3zaTh, 4TO (HOPMYIUPOBAIHCH
OPUHIUIBL (AHB Iy HAa OCHOBAHMM HaOJIOJIEHU B TeueHue BeKoB. CorjacHo
JTAaHHBIM MPUHLHWIAM MBI, KaK U BCE, YTO HAC OKPY>KAET, HAXOJIUTCS B MOTOKE
sHepruu 1. B Tom ciydae, korjga e€ TeueHne paBHOMEPHOE, YEIOBEK ONLYIIAET
koM(popT. MeuieHHOe WM CIMIIKOM OBICTPOE JIBUYKEHHWE MOTOKA, KOTOPBIA
oOTekasi MaTepualibHbIe TeJa, MOPOXKAAET MATOTEHHBIE 30HBI, B KOTOPBIX
BO3HMKAIOT OIIYIICHUS HEyn00CcTBa, OECIOKONCTBA, ycTanocTu. BBumay Toro,
YTO CKOPOCTH JIBMYKCHUS JHEPTUU I 3aBUCUT OT '€OMETPUM PACIIOJIIOKEHHBIX B
IIPOCTPAHCTBE MATEPUAIBHBIX TEJ BIIOJHE JIOTUYHO IPEAIIOI0XKUTh, YTO
sHeprusi (HOPMOBOTO M3IYUECHHS U DHEPTUSI IU — CTOPOHBI OJTHOTO M TOTO K€
aBiaeHus. J[JIs1 WILTFOCTpalMy CKa3aHHOTO MPUBEAEM HECKOJIBKO PEKOMEHIAIUN
U3 PYKOBOJACTBA MO ()9Hb IIyH OTHOCHUTEIIBHO TOTO KakK CJIEAYyeT pacroJiararh
(hopMBI OKPY>KAIOIIUX HAC MAaTEPUAIIBHBIX TEJI, YTOOBI M30ekKaTh HX BPEIHOTO
BIIMSHUSL HA YEJIOBEKA.

1.He ctpouts 10M Ha BEPIIMHE TOPHI.
2.J1oM He 10KeH OBITh BbILIE APYTUX 3AaHHM.
3.Bxox B 10M HE JOJKEH BBIXOAUTH HA YTOJI COCEIHETO IOMA.

41lpu cTpoHUTENBCTBE JOMa W3 JIEpEBAa HE JIONMYCKaTh PACIOJIOKECHHUS
JpeBeCUHBI «komiieM BBepx». (Kak u3BecTHO CTpyKTypa JiepeBa B HalpaBICHUH
€ro JUIMHbBI — AaHU30TPOITHA)

5.He nomyckaTh BIaguH Ha CTOPOHE JI0Ma, OOpaIIEHHON Ha 3ara/.

6. [IpeamoyTuTEeNbHO, YTOOBI JTMHHBIE CTOPOHBI JIOMa OBLIIM PACIIOJIOKEHBI
B HaIIpaBJICHUU C CE€Bepa Ha 10T, a HE C BOCTOKA Ha 3araji, KOMHAThl KBaJIpaTHON
(OpMBI IPEAMOUTUTENILHEE IPYTUX, & TPEYTOJIbHOM - HemomycTumsl /20/.

7. Bcem W3BECTHBIE W300PAKEHUSI CTPOCHUM KHTAMCKOW apXHTEKTYphI C
3arHyThIMHU BBEPX YIJIAMU KPBIII HEBOJBHO HABOJSAT HA MBICIIb, UTO 3TO CHEJIAHO
HeciayyaiiHo. CornacHo mnpuHmMnaMm (eHb myd Takas QopMa  YrioB
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CIIOCOOCTBYET pPacCEesSHUIO HETaTUBHOM SHEPTUHU IU, KOTOpasi « cTeKas» ¢ péoep
KPBIII MOXKET OKa3aTh BPEAHOE BIUSHUE HA JIIO/ICH.

[TocMmoTpuMm Ha 3Ty mnpoOiemMy TIJ1a3aMd aBTOpa KHUTHU
«Paguacresus u uznyuenue popm» XKana Ilaro, rie o coobmiaer o Tom, 4TO
OYEHb CWJIbHBIM BO3/ICUCTBUEM HA KUBYIO U HA HEKUBYIO IPUPOY OOJIATAIOT
KOJIO/IIbI, HAMOJHEHHbIC BOJIOM, a TaKKe BEPTUKAIBHO BOCXOSIIWE MOTOKU
BOABL. [[71s1 HEHTpanmu3auu moJist KOJIoIa He JOCTAaTOYHO pa3o0paTh KAMEHHYIO
KJIQJIKy ¥ 3aChINaTh €ro 3eMJIEH — moje ero OyJeT COXpaHsATh aKTUBHOCTH €HIE
HECKOJIBKO JieT. BO31eiCTBUS MOJs TAaKOro KOJIOALA MPOSIBUIOCH B KOMHATE
JIOMa HETOCPEJICTBEHHO HaJl HUM PACIIOJIOKEHHOW. B 3TOI KOMHATe HaXoauics
aKBapuyM, KOTOPBIA TPUXKIBI C MEepuooM B 24 mHs 3acensuica pblOkamu. Bee
OHM TOTMOAJIM MO HCTEUEHHH HTOT0 OTpe3Ka BpeMeHUu. MEHsIM BOJay —
oe3pe3ynbTatHO. OJHOBPEMEHHO € OJTUMHU  COOBITHUSIMH  OCTaHOBHUJIUCH
AJIEKTPOHHBIE Yachl, BHUCEBIIME HAJ aKBapUyMOM, KOMHATHbBIC pPaCTEHUS
yBsananu. Ho mocne ycTaHOBKM B KOMHAT€ TaK Ha3bIBAEMOTO TaK Ha3bIBAEMOTO
JMAarOHaJIbHOTO KOMIIEHCAaTopa (pa3HOBUIHOCTU CTOINKOBOW OaTapen) Bce ITH
HETaTUBHBIC SIBJICHUS OOJbIIE HE MPOSBISUIMCH. UTO ke Kacaercs NeWCTBHS
caMOro KOMIIEHCAaTOpa, TO OHO  HE BCErja OYEBUIHO W YHHUBEPCAJBHO.
[IpaBWILHOCTh YCTAHOBKH TMOCJIEAHETO MOKET OLEHHUTh TOJIBKO OMBITHBIN
naysep /3/.

OdeHp TMOKa3aTeleH IpUMEpP BO3ACUCTBUS  YIIOMSHYTOTO
KOMIIEHCATOpa Ha MOBEACHYECKYI0 PEAKLUI0 HACEKOMBIX — MypaBbEB. OIBIT
COCTOSIJI B cienyrouieM. B kadecTBe NMPUMaHKU JJii HACEKOMBIX B CTEHHYIO
HUIIYy OJHOM M3 KOMHAT JOMa IOCTaBWIM Omronie ¢ caxapom. IIponukas B
KOMHATy 4epe3 JBEpPb, MYpPaBbH KOJIOHHOW [BUrajuCh K IMPUMAaHKE CHayajia
BJIOJIb TUIMHTYCA, 3aTE€M BEPTHKAIBHO K HMILIE KakK Moka3zaHo Ha puc.9.9ToT
MapuIpyT ObUI <«JIOTUYEH» C TOUKH 3PEHHUS MYpPaBbEB, HO HEJOTHYEH C TOYKHU
3peHus yenaoBeka. MoXHO ObLIO Obl JOCTUYD MPUMAHKU U 110 IPSIMOMY OTPE3KY
nytd. Korja ycraHoBWIM KOMIIEHCATOp, MOBEACHHE MYpPABHEB H3MEHHIIOCH.
CHauana OHU paccpelOTOYMIIUCH, TOTOM «IIOCOBEIIABIIMCE» OKOJIO JECITH
MUHYT KaK MokazaHo Ha puc.10 , BO30OHOBWIM CBOH MyTh K MPUMAHKE, HO YXKe
npyromy Mapuipyty. Ha crnemyromuit nenp xommnencarop Obut ynanés. [locne
9TOr0 MYypaBbUHBIN TpahUK U3MEHHIICSA Ha NIEpBOHAYATBHbIH/3/.



Puc.9

Puc.10

HNcxonss W3 NPUBENIEHHOTO Cydasl, MOXHO MPEIINOJI0KUTh, YTO
MoI00HOE BO3JCHCTBME BO3MOKHO U Ha 4YEJIOBEKa Ha KaK YPOBHE €ro
MOJICO3HAHUS, TaK W CO3HaHWS, KOTJa OH NpuHUMaeT pemeHud. Otcrona
CIEyET, UTO CaMU >KWJIMIIA, B KOTOPBIX MPOSIBIISIETCS JEHCTBUE I€ONaTOT€HHbBIX
30H, TaK W YCTPOWCTBAa MpPEAHA3HAYEHHBIC JIsi HEUTpaIM3allUh TOCIETHUX
SIBJISIFOTCS. HEKUMH TICUXOTPOHHBIMU TeHepaTopaMu, GyHKIIMOHUPYIOMUMH 0e3
noABoAa H2Hepruv. To ke caMOe OTHOCUTCA M K CaMUM SKWIHILAM TpH
OTCYTCTBUHU BJIMSIHUS F€ONATOTEHHBIX 30H. [IpruMepoM 3TO MOATBEPKIAIOIINM
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MOJKET CIIy>)KMTh MH(pOpMalusg O TpamnelnennaibHol (opMe manar B OJHON U3
ncuxuarpuueckux O0onpHUI] B Kanaze, rae mpoIeHT BhI3AOPABIUBAIOIINUX OBLI
BBIIIIE TI0 CPAaBHEHHUIO TEMH MAlMEHTaMH, KOTOPBIE COACPKAIUCHh B TaKOBBIX
IPSIMOYTOJIBHOM (POPMBI.

Emé omun sipkuii nmpumep Ha 31y Temy. B 1929 rony B I'epmanun
IIOCTPOWIIA A0pOTYy Mexay ropoxamu bpemenom u bpemepxasenom. [locie e€
OTKpBITUA Ha 239 KWIOMETpe CTajdu MPOMCXOAMTHh 4YacTble aBapuu. Bmactu
COMJIUCH C HOT, HE 3Hasi, YTO JiejaTh. Perenno mpooieMbl IOMOT U3BECTHBIN B
Te BpemeHa omnepatop Kapn Bepc, koropelii mocie ceanca OuooKaluu
IpEJUIOKIII 3aKoNaTh Ha MecTe OOHapYXEHHOW IeOolnmaTOreHHOM 30HbI MEIHBIM
CYHIyK, HaIlOJIHEHHBIM IIJJaCTUHKaMM U3 Meau B Qopme 3Be3asl. Ero
peKoMeHJanuMu ObUIM  HEMEJICHHO ucnoiHeHbl. Ilocie »storo amapuu
npekpatuinch. Ho 3To ObUTI0 HACTONBKO (PAHTACTUYHO, YTO ITOMY HE MMOBEPUITH
¥ CYHIYK H3BIEKIN 00paTHO. ABapuu Havalnuch CHOBA. M TOIBKO mociie 3Toro
€ro 3aKOIaJIM HaBCEra.

HempaBuibHo paccTaBieHHas MeOellb B KBApTUPE MOKET
CIIy’)KHTh UCTOYHUKOM HEJIOMOTaHu# 1 rofoBHBIX Oosiet. Ha puc.11 nokazan
IpUMEpP TAKOTO PACMOJIOKEHUsT MeOenu B KOMHATE, Ie pacTeHHUs,
NOCTaBJIEHHBIE HA MOJ B OKPECTHOCTH YIJIOB rapepo0a, THOHYT.

Puc.11
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Ha puc.12 nokazansl O:ro/1a ¢ mpopanMBaeMbIMU CEMEHAMU, MOCTaBIICHHbBIE
Ha yrael  1oiaTsHoro mkada. [lpu TakoMm pa3MmernieHuH ceMeHa TepSIOT
BCXOXKECTbh.

Puc.12

3Haku U (QUrypsl, HaHECEHHBIE HA IUIOCKHE WIH pebe(HbIe
MIOBEPXHOCTH, TaK K€ KaK M 00bEMHBIC TEJIA, SIBJISFOTCS UCTOYHUKOM U3TY4YCHUS
dbopmbl. O6 3TOM YITOMHUHAETCS BO MHOTHX PYKOBOJCTBAaX IO PagUICTE3UH. DTO
OTHOCHTCSl K KapTUHAM, BHCAIIMX HA CTCHAX M K 000SIM, KOTOPHIMU OKJICCHBI
CTeHBI KOMHAT. JlelicTBHUEe TUIOCKHUX (OpPM 3HAUUTETHHO ciiabee 0OBEMHBIX, HO
npy UX OOJNBIIOM KOJIMYECTBE OHO CTAHOBHUTCS 3aMETHBIM W Ui oOMTaTesei
KUIWIIA, W JUIA Jay3epa, KOTOPhI MOMKET WX  WACHTU(PUIMPOBATH Kak
UCTOYHUK 1O ¢Gopmbl. Uznyuenue o060eB penbedHON M BOITHOOOpa3HOI
dbopmbl, OCOOCHHO KOT/Ia OHM METATU3UPOBAHBI, 3HAYMUTEIHLHO CHJIbHEE WX
TUTOCKHX aHaJoroB /3/.

Ho He Bcerma reomeTpusi KWIMIIA U HAIMOJIHSAIOUIUE €r0
npeaMeTbl 00MXoJa HEraTUBHO BIIMSIOT Ha JKWBbIE OpraHu3mbl. MMeetcs
MHOYKECTBO CCHIJIOK O BJIMSIHUM T€OMETPHUH KUJIMINA Ha ero oburareneit. Bor
onHa u3 HuUx. B cepegune 90-x rTomoB B TamimHe ObUIM TPOBEIACHBI
skcriepuMeHThl Bhiie Ha 100 m00poBOJBIIAX, KOTOPBIC MPOBOJUIN HOYHOE
BpeMs Ha YETBIPEX KPOBATIX, YCTAHOBJICHHBIX B MUpaMuje. JTa MUpamMuia
MIPEICTaBIIsIa COO0M KOHCTPYKIIUIO U3 JIepeBa BHICOTOM 3,8 MeTpa U 6 METPOB B
OCHOBaHHWH, KOTOpas OblIa CHapyXu OOJWIIOBaHA KEPAMHUYECKON TUTHUTKOM.
Bocembaecar mnpoleHTOB MCHBITYEMBIX MOCJIE MHOTOYACOBBIX IKCIO3UIUNA B
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NUpaMUJE SBHO YIYYIIWIM CBOE camouyyBcTBHE. OCOOEHHO 3aMETHBIM OBbLI
MOJIOKUTENbHBIN 3(PQPEKT MpU JIEYSHUH COCYIUCTBIX U KOXKHBIX 3a00JIEBaHUM.
CaMbIM CHJIBHBIM OBLIO BIMSHUE HA TEX, KTO MPOBOAMUI BpeMs Ha YETBEPTOI
KpOBAaTH, CTOSIIEH B EHTpE mupamMuabl. J[Jis 0ObEKTUBHON OIIEHKH COCTOSHHS
UCTIBITYEMBIX HCIIOJIB30BAJICS. METOJ Ta30opa3psAgHoi Busyanuzamuu. llpu
CcpaBHEHMH (oTorpaduil CHENAHHBIX 10 W IOCJE SKCHO3ULIMA Ha MOCIEAHUX
rajio CTAaHOBUJIOCH 00Jie€ IPKUM, PETYJISIPHBIM U C MIPSIMBIMU JTy4aMH.

OnHMM U3 SIPKUX U XapaKTEPHBIX MPOSABICHUMN MO (OPMBI SBIISIETCS €r0
BO3/ICICTBUE Ha JBHKEHHE MaTepuaibHbIX Tesl. OO0 3TOM CBUIETEIBCTBYIOT
MHOI'OYMCJICHHBIE DKCIIEPUMEHTHI, IIOCTABICHHBIE Pa3HBIMU HCCIIEIOBATEISIMY,
B vactHoctd A.M.Belinukom, bB.II./lomoHoBbiM, ILJIykunbiM. CTpykTypamy,
reoMeTpHsi KOTOPBHIX B HaWOOJNBIIEH CTENeHu BIIMAECT HA JBUKCHHUE
MaTepualbHBIX Tel, SABIAIOTCA TaK HasplBaeMble «exkm». «Bx» 310
KOHQUTYpausi U3 OJUHAKOBBIX IUIACTHH MPSIMOYTOJBHON (POPMBI, KOTOPHIE
MOCTaBNIEHbl Ha pPeOpo MO KPYry Ha TOPU3OHTAIBHYIO TUIOCKOCTh TaKHM
o0pa3oM, 4YTO IUIOCKOCTM HUX  KacaTelbHbl K  OOKOBOMl  IOBEpXHOCTH
BOOOpa)KaeMOro IIWJIMHAPA, CTOSIIEro BEpPTHUKAJIbHO B IIEHTpE Kpyra, u
o0pa3yloT OHM TaK Ha3bIlBaeMbli  «cTatop». OO BUA Takoro cratopa

npecTaBieH Ha puc.13.
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B nenTpe kpyra Ha HUTH WM Ha IPOBOJIOKE MOJBEIINBACTCA «POTOP» B BUIE
METAJUIMYECKOTO  KOJIbLA, HA JBHKEHHME KOTOPOTO M OKA3bIBACT BIIUSHHE
«CTaTtop» W3 YNOMAHYTHIX IIAcTUH. C HAaydHOM TOYKHM 3pEHHSI CaMbIM
WHOOPMATUBHBEIM U  CTPOTUM ABJISIETCSI  DKCIIEPUMEHT, IOCTaBJICHHBIN
A.M.BeliHMKOM BO BTOPOW MOJOBUHE Mpoluuioro Beka. Ctatop coctosun u3 70
mractuH 350 x70X2 MM, M3TOTOBIIEHHBIX U3 HEMAarHUTHOTO MaTrepuaia, KOTOphIE
ObLIM 3aKpervieHbl Ha TEKCTOJUTOBOM KOJble auameTpoMm 735 mMm. Potop B
dopme kombia (auaM. 70 MM,TOJII. 7 MM U BBICOTOW 14 MM) ObLI MOZBEIIICH HA
Bosb(ppamoBoii HuTH (mmam. 0,05 MM u jmHOM 2,66 Metpa). Cratop ¢
MMOMOIIBIO CHENUAIBHOTO YCTPOMCTBA MOT CMEIIATHCS MO BEPTUKAIH Ha 238 MM
BHU3, BBIXOJIA U3 IUIOCKOCTH POoTOpa. Jjis TOro 4ToObl MCKIIOYUTH BIIHASHHUE
KOHBEKTUBHBIX ITOTOKOB BO3/yXa, CTAarop OBbUT HAKPBIT MOJYyHpPO3payHbIM
repMETUYHBIM KoJmakoMm. IIpu BBeaeHuMM crTatopa B IUIOCKOCTh pPOTOPA,
MOCJEAHUN TMOBOPAYMBAJICS HA YIVIBI B JECATKM M COTHU IpaaycoB. bbuio
YCTAaHOBJICHO, YTO MOMEHT BpAILEHUs, KOTOPBIA BO3ACHCTBOBAI Ha POTOP,
YBEIIMYUBAJICS C POCTOM 4YHUCJIAa IUIACTHH, 4 TAKXKE U BO3pacTaj ¢ TEUCHHEM
BpEMEHHU. Ba)XHO OTMETHTBH, YTO IPHU ATOM MPOSABIETCA OYEHb XAPAKTEPHOE
CBOMCTBO M3JIy4eHHUs! (PopMbl — mocienencTBue. st M3roToBlIeHUs cTaTopa U
pPOTOpa NMPUMEHSIUCH CaMbI€ PA3IMYHbIE MATEPHANIBL. TaK IPU UCIIOIb30BAHUU
IUTACTUH CTaTOpa M3 KapTOHA U POTOpa M3 OPraHUYECKOro CTEKIa, MOCIEAHUI
MOBOPAYUBAJICS JIMIIbL HAa HECKOJIBKO TpaayCoB, YTO OBLIO B JECSITKH, pa3
MEHBIIIE 110 CPABHEHUIO CO CIIyyaeM, KOrja IUIACTHUHBI CTaTOpa U poTopa ObLIH
W3rOTOBJIEHBI M3 METaula. JTOT NpPUMEpP OYEHb II0Ka3aTel€H W HMEET
NPUHLHANHUAIBHOE 3HAYEHHE, IOKa3bIBas, KAK 3aBUCHT JECHUCTBUE W3IIyUYEHUS
dopmbl OT BeIOOpa MaTepuana. OTMEUEHO Takke M BO3JEHCTBUE Ha XOA H
AJIIEKTPOHHBIX KBapLEBBIX YAaCOB M YAaCOB MEXAaHMYECKUX, MOMEIIEHHBIX Ha
MECTO pOTOpa — 4achl MOKAa3aldl YCKOPEHHE MPOLECCOB, TO €CThb W3MEHEHHE
xoja Bpemenu /16/.

3HAYUTEIIFHO MEHEE BBIPAXKCHHBIM BIIMSHHEM (B CPABHEHHUH C «EXKaMU»)
Ha JIBIDKEHHWE MaTepUabHBIX Tel 00JagacT U mupamMuaa. ITo CIEayeT u3
HaOMIOACHUI 32 TIOJOKEHHEM JIBYX COJIOMHUHOK, TIOJIBEIICHHBIX Ha
MayTUHE. OJHOM B MOJEIM MHUPAMUILl TOJO00HOW  XEOTCOBOM,
M3TOTOBJICHHOW M3 3MM CTE€KJa U ¢ OcHOBaHueM 207MM, Ipyrou - B
CTEKJISTHHOM MepHOH KoJiOe, SIBJISIONICHCS KOHTPOJIBLHOM U CTOSIICH
pAIOM. 3aperucTPUPOBAHBI MEPUO/IbI BPAIICHUS] COJIOMUHKH B MUPaAMUJIC
U3MepsieMble COTHSIMHU OOOpPOTOB 3a HECKOJIbKO YacOB. XapakTep
BpareHus: ObUT HEPAaBHOMEPHBIN, U BPAIIEHUE 3TO BCET/a MPOUCXOINIIO
TOJIBKO TI0 4acOBOM cTpeisike. [lepuon BpamieHusi COJOMHUHKM 3a BECh
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LUKJI HAaOJIIOJIEHUH MPOJOJKUTEIBHOCTBIO B BOCEMb MECAIIEB OCTABAJICS
HEU3MEHHBIM M COCTaBJSUI POBHO OAHY MHUHYTY. Da3oBble NMOPTPETHI
BCEX NEPHOJOB BPAILCHHS TAKXKE MPU ITOM OCTABAJIUCh HEU3MEHHBIMH.
Ilonoxxenue BTOPOUW K€ COJIOMHMHKH, ITOABCIICHHOW HA NAyTUHE B
KOHTPOJILHOHM K0JIOe, BCE BpEMsI OCTaBAIOCh HEM3MEHHBIM. CXeMa OmbITa
npejcTaBieHa Ha puc.14.

CONOMUHKMU

Puc.14

B koHue mpomnutoro Beka ObUT BBIAAH MAaTEHT Ha YCTPOWCTBO, KOTOPOE
dbyHKIMOHMpOoBaslo  ©6e3 moaBoaa s3Hepruu. JleiicTBue ero ObUIO MOTOOHO
JNErHIPAaTUPYIOIIEMY BJIMSHUIO THpPaMUJ MU COCTOSJIO B TOM, 4YTO MpH
NOMEIIEHUN B CHIPHIE MOJABAJIbHBIE MOMEIIEHUS OHO MPUOJIM3UTENIBHO 3a JBa
Mecslla TpeBpanjaio ux B cyxue. B ¢Quibme o Boje, NOKa3aHHOMY IO
teneBuaeHuo B 2005 roay, ObUIO MPOAEMOHCTPUPOBAHO  3asBJICHHOE WJIU
aHaJIOTMYHOE eMy ycTporcTBo. OHO Takke (YHKIMOHMpPOBaIo Oe€3 mojaBoia
DHEPIrUM KaK BIPOYEM, M VYK€ YIOMSHYTHIE CTONKOBBIE  HM3Iy4YaTelH,
noMeméHHple B KuHOTeaTpe  ropona bopgo. B ymomsiHyrom  dumbme
uzooperatens BuibrenbM  MOXOpH  KOPOTKO MOSICHSET HPUHLMI PAOOTHI
CBOETrO JIETUILA, KOTOPOE COCTOUT M3 YETHIPEX KATYyIIEK, HAMOTAHHBIX MEIHBIM
MPOBOJIOM, TIpU AuaMeTpe ux okosio 200MM MU pacroSIOKEHHBIX O] pa3HbIMU
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yraamu Apyr K Apyry. W3 sToro oOBsSCHEHUS CHEAyeT, 4YTO YCTPOMCTBO
UCITOJIB3YET MPH CBOEM (DYHKIIMOHUPOBAHUU HEKYIO «KOCMUYECKYIO SHEPTHION,
HAy4YHOI'O OINpPEIENICHHs] KOTOPOW MOKa He cymecTByeT. OJIHaKo, HECMOTPS Ha
3TO, U300pETaTEeNI0 YJAIOCh HE TOJBKO CO3AaTh YCTPOMCTBO, BBIMOJHSAIONICE
3asiBJICHHBIC (DYHKIIMH, HO U OPraHU30BaTh (hUPMY IO WX MPOU3BOJACTBY. Beero
X OBUIO MPOM3BENCHO OKOJIO 26 ThICSY INTYK, U BCE OHU OBUIM YCIEIIHO
npojganbl. Hu ogHO#Ml pexnamanuu - Bce TNOKyHaTeld ObUIA JTOBOJIBHBI.
VYerpoiictBa Bunbsrensma MoxopHa HacTOJIBKO XOPOLIO ce0sl 3apeKOMEH10BAH,
YTO OJHO W3 HUX HAXOAUTCS B IIOABAJIE BEHIEPCKOro ImapijameHrta. Ho, 4dro
COBEpIICHHO OYEBHIHO, TaK JTO TO, UYTO H300peTaTeNb MpPH CO3JaHUU
ONMCAaHHOTO YCTPOWCTBA HCHOJIB30BAJl CBOM BIIOJHE OIPEICIEHHBIE W
HABEpPHSAKA TMPABWIIBHBIE NPEACTABICHUS O MPUHUOUNAX €ro JICHUCTBHUS.
®ortorpadus Bunbreapma MoxopHa ¢ ero M300peTeHHEM IIpe/CTaBlieHa Ha
puc.15.

Puc.15

OTHOCHUTEIIPHO MEJIKHUE YaCTHUIBl BEIIECTBA, K KOTOPBIM
OTHOCSTCS, HAlIpUMEp, TIECUYMHKH, 3EPHA TIICHUIIBI, KAK U BCE MaTepUAJIbHbIC
Tela, 00J1a1alT CBOUM TojieM (opMbl. [1o BeMUnHE OHO 3aBUCHT OT Pa3MepoOB
YaCcTHII, & TIPH OOJIBIIIOM HMX CKOIUICHHH MOXKET OOpa30OBBIBATHCS JIOCTATOYHO
CUiIbHOE ToJIe (OPMBI, CIIOCOOHOE KaK TMOJIOKUTEIHHO, TaK M OTPUIIATEIHHO
MOBJIMATH Ha COCTOSIHHE 370POBbsI YelioBeKa. B KadecTBe mpumepa MpuBeEM
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OMMCAHKE JIEUCTBUS MECUMHOK, 3aHUMAIOIIUX O0BEM B HECKOJIBKO KyOMYECKUX
cm. Ho B ganHoM ciydae peub He uAET 00 OOBIYHOM TECKe, a O TOM, W3
KOTOPOrO  COCTOSIT BEPXHHE CJIOW MIOH ceBepHoro Erumnra. IlecumHku 3T
HEOObIYHBI. [lol MHKPOCKOTIOM OHHM BBITVISAAT Kak F€OMETPUYECKHU
MpaBWIbHbIE CEphl, MOTYUYUBIIUECS B PE3YJIbTaTE MOCTOSHHOTO JIBUXKEHUSA U
TpEeHUsl Ipyr O JApyra B TEUYEHHE MUJUITMOHOB JjieT. OO0 3TOM yHOMHHaeTcs B
KHUre wu3BecTHoro panuacresucra JK.Koma. IlpucyrctBue Takoro mnecka B
KOMHATe MPUBOAMT K cOOsiM B paboTe nmMeronieiicss Tam anmnaparypsl. Lllenorka
TaKOro Tecka, eciid €€ HOCUTh C COOOM B MeEIIOYKe, CIOCOOHA BBI3BATH Y
YeJIOBEKa pasjInyHble OOJIE3HH, TOJIOBHBIE OOJIM W HapylIeHUs padOThl cepAala

14].

Heckombko ciioB 00 3KpaHUPOBAHMM M3ITyYEHUS  (HOPMBI.
VY CTaHOBJIEHO, YTO MECOK, IPOCEIHHBIA Yepe3 OUYEHb MEJIKOE CUTO, BUACH MO
MHUKPOCKOIIOM KaK HEYHOpSAIOUYEHHas XaoTHYecKas CTpyKTypa. Takod mecok
MOJKET CIIY>)KHTb HEHTpamu3aTopoM (OPMOBOTO U3TYUYEHHUS U PEKOMEHAYETCS B
KauyecTBE 3alIUThl OT BPEAHOIO BIMSHUS reonaToreHHbIX 30H. Kpome mecka
JUISL YIIOMSIHYTOM 11€J1M, MOKHO MCHOJIb30BaTh MyJIpbl UM HOPOLIKU, HAIPUMED:
JPEBECHBIC OIMWJIKU, YTOJbHYIO IIbLIb, M3BECTh. EIIE ONHUM JEHCTBEHHBIM
crocoOOM  PKpaHUpPOBAaHUSI MoJied (GOPMBI  CIYKUT «KAacCKaJHOE» WIH
«MaTpEMIEYHOE» JKPAHUPOBAHHE pa3HbIMM MeETaJUlaMU. PaauscTe3ucTsl
CUMTAIOT, YTO H3JydeHHe (opmbl 00JaZaeT CHEKTPOM, MOJOOHBIM CHEKTPY
DIIGKTPOMArHUTHOTO M3TY4YCHHs, a pa3Hble METAUIbl SBISAIOTCS Kak Obl
«TIOJIOCOBBIMIY» (PUIIBTPAMH, MPOITYCKAIOLIUM €0 TOJIBKO ONpPEeAEIEHHYIO YacCTh.
Hcnonp30BaHue OAHOBPEMEHHO JBYX M 0OJiee pa3IMYHbIX METAIOB IPU 3TOM
MOJKET MOJIHOCTBIO TIEPEKPHIBATH BECh CIICKTP U3Iy4eHus /4/.

[IpuBenennas Boie nHGopmaIus 06 u3aydeHur HopMbI OblIa ObI
HEIOJIHOM, €CITU HE YIIOMSHYTh 00 OJTHOM YacTOM cliydae, KOorja MaTepruaibHOe
TEJO BpAIIAETCsl BOKPYT OCH, IPOXOIdAIed uepe3 Hero camoro. Ilpum stom
JOTUYHO 3a/laTb BONPOC: HE M3MEHATCS JU TMpU ITOM MapameTphl,
XapaKTepU3yIoue HU3IydyeHue (GopMbl B CPaBHEHUU CO CIy4yaeM, KOTJa OHO
Haxoautcs B mokoe. JKan Ilaro B cBoeil moHorpaguu «Pamudcre3us wu
usnydenne Gopm» /3/ mpsMo yKas3bIBaeT Ha TO, YTO ITH IMApaMETPhl U3MEHSIIOTCS
u 3HauntenbHo. B 2010 romy B IllloTtnanaum Obuia m3nana kHura BuHcenTa
Pennumia non HasBanumem «llome Bpamarommxcs mace»/23/. B Heli ¢ mepBoi
CTpaHUIBI COOOLIAETCSI O TOM, YTO BCE BpPAILAOIIUECS Tela 00pa3ytoT BOKPYT
cebsi HEKOTOpOoe TMOoJjie, KOTOpOe aBTOp Ha3bIBaeT mosiem BpauieHus. Cuna
BO3JIEUCTBHSI ATOTO MO MPOMOPIIMOHANIbEHA MAaCcCe BPAILAIOIIETOCs TENa U €ro
yrioBoi ckopoctu. Ha mexxnynaponnoii koHdpepennuu 2009 roga B XocTte ObLI
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Ipe/ICTaBIIeH HENbId pa3/ien Mo Ha3BaHWEM « TIOJs Bpallalolmuxcs maccy. B
TOM pasfierie ObUIM TPEJCTABICHBI MaTephaibl 00 DKCHEPUMEHTATBHBIX
UCCIIC/IOBAHMSIX MO0 JAaHHOMY BONPOCY, MOJTBEPXKIAIONINX CYIICCTBOBAHHE
nojiel  Bpamienus /21,22/. DT ToNA MO  3aSABJICHHUIO aBTOPOB  —
HEDJICKTPOMArHUTHON TPUPOABI ¥ OO0NAJal0T pPSAOM CBOWCTB, KOTOPEIC
ANICKTPOMATHUTHBIM TOJSIM He mpucym. K 3THM CBOHCTBaM B YacTHOCTH
OTHOCSITCS BO3JICHCTBHME Ha CKOPOCTh DPaMOAKTHBHOTO pacmaga H30TONOB M
3HAUUTENbHAS JUTUTENFHOCTh TOCIEACHCTBHS, U3MepseMas JCCATKAMH YacoB.
[IpuBeném emeE oauH NpuMep, MOKa3bIBAIOIINKN, YTO U3IyueHHe (HOPMBI UMEET
HeuTo olmiee ¢ mojsMHu BpameHus. OKas3pIBaeTcs, YTO B 3aBUCUMOCTH OT
(GOpMBI BpaIIArOIIErocs Tella U3MEHSIOTCS U XapaKTCPUCTHUKH TOJIST BPALICHHUS.
DTO 3aMETHO 10 CTETICHN BO3JCHCTBUS HA PaIMOAKTUBHBIN UCTOYHUK /21/.

Bompoc ke o npupoje caMoro uiiydeHust (opMbl 0 CHX MOP OCTaETCA
OTKpBITBIM. Ha 3TOT cu€Tr BhICKa3bIBalOTCA pa3Hble MHEHUS. [IpuHIMNIMATBHBIM
ABJIIETCS] BOIPOC O TOM, SIBJISIETCS JIM cama (popMa UCTOYHUKOM HU3ITYyYEHUSs, UIH
K€ OHA MPEACTaBIIIET COOON PETPAHCIATOP WM KOHUEHTPATOp H3IIyueHUs,
npuxonsuero ussHe. IIpeacraBurh cebe TO, 4YTO MaTepUaIbHOE TEJIO CAMO IO
ceOe B 3aBUCUMOCTH OT CBOEH (POPMBI SIBIETCS UCTOYHUKOM BO300HOBIISIEMOM
OHEPruu JOBOJBHO TpPyAHO. bosee mnpaBaonogoOHOW MOXET ObITh Apyras
Bepcusl Ipejroararomas, 4ro ¢GopMa cHayana MOTJIOMIAeT, a 3aTeM H3JIy4aeT
JHEPruI0, AEHUCTBYS MOJ0OHO OObIuHOM JnMH3e. [Ipum paccMoTpeHMH BTOpOM
TUIOTE3bl CJENOBAIO OBl TMOHSATH, YTO SABISIETCS HMCTOYHUKOM DHEPTUH,
OTBETCTBEHHOTO 3a TposiBiIeHHEe dPPeKkToB (HOPMOBOTO H3IYUEHUS M KAKUM
oOpa3oM oHa jgocturaeT usnydawounied dopmbl. [TomMHa 0 Tom, 4TO (PPeKTHI,
IPOU3BOAUMBI MUPAMUAAMH U MyMHU(PUIMPYIOIIMMHA OaTapesiMi UMEIOT MECTO
TOJIBKO TIpU OMNPENEIEHHOW OpPUEHTAMU HUX B MPOCTPAHCTBE, MOXKHO
MPEANO0JIOKUTh, YTO MAarHUTHOE MMOJie 3eMJIM KaKUM-TO 00pa3oM CIOCOOCTBYET
IPUTOKY B HUX DHEPrUU M3BHE. [ 'UmoTe3a 3Ta CO3ByYHa TOMY, YTO JOHOCHUT 0
Hac JIpeBHEKUTaickas ¢punocodus o ABMKEHUU TaK HA3bIBAEMOW SHEPTUU 1IN
c ceBepa Ha tor. @panity3ckue uccienorarenu A. ne benuzans u I1.A.Mopeinb
BBICKA3bIBAIOT IOXOXKEE MPEIAINOJIIOKEHUE, CUYUTAs, 4YTO NEPBONPUYUHON
(bOpMOBOTO M3NMYUYEHUS SIBISIETCA HEKUH «MArHUTHBIM TOK», TEKYIIUH B TOM XK€
HanpasieHuu. OTcro/1a ClIeayeT, 4TO BTOpasi runoTresa 0oJiee mpaB10no00Ha.

Tex, KTo 3amyMbIBaeTCS HaJ MPOUCXOXKACHHEM (HOPMOBOTO
W3JIyYEHUs YCJIOBHO MOKHO pa3feiuTh Ha JBa jareps. [lepBbie cUMTAIOT, YTO
u3llyueHne (opMbl HMMEET HEdJIEKTPOMATHUTHYIO TMPUPOAY C OCOOBIMH
CBOMCTBaMHU, KOTOPbIE€ MPUHIUITUAIBHO OTIMYAIOT €r0 OT 3JIEKTPOMArHUTHOTO.
B yacTtHOCTM 3TO MOATBEPKIAETCS YYEHBIMU, KOTOpPHIE H3Yy4arOT CBOMCTBA
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noJsield BpamieHusi. B kHure DHens, MOCBAMEHHON HU3IydeHUIO (OpM, MPsSMO
YKa3bIBaCTCs, YTO U3IydeHHEe (OPMBI - HEIJIECKTPOMATHHUTHO, XOTS BCETIa
compoBoOkaeT dnekrpuueckuid Tok. Kan Ilaro kak u DHenb Takke OTMEYaeT
OTJINYKE MPUPOJABI ATUX UBIYYEHUN NIpyr OT Apyra, A0OaBsisi K CKa3aHHOMY,
YTO 3aKOH 3aTyxaHHs 1Moyt GopMbl He omuchiBaeTcs Gopmynamu 1/r wm 1/r B
kBaapare. Ilo kpaliHeM Mepe, 4YacTb CBOMCTB 3TOTO  H3JyYEHUS
AJIIEKTPOMArHUTHAsl TEOpHUsl HUKAK He 00bsicHseT. K HUM, Hanpumep, OTHOCATCS
ABJICHUSI 3alla3/IbIBAHUSl W TOCIEACUCTBUA. [[pyrue HcclienoBaTeln CUUTAIOT,
YTO U3JTy4eHUE POPMBI — 3TO PE3YJIbTAT MEPEUNYUCHUS WITU MPeoOpa3oBaHMUS
dbopmoil MaTepHaIbHBIX TE€JI MUKPOBOJHOBOI'O 3JEKTPOMArHUTHOTO U3IIy4YCHUS
MaJIOW MHTEHCUBHOCTH M IIUPOKOrO CIEKTPa, MCXOIAIIECTO W3 3€EMIM U W3
kocMoca, B yactHoctH, OT ComHma wu JlyHel. B mone3y cka3aHHOro
CBUJIETEIBCTBYET TO, YTO MHTEHCUBHOCTh U CHEKTP U3Iy4deHUs: (OPMbI 3aBUCUT
OT TOJIOKEHMS ITUX KOCMUYECKUX TeJl Ha HeOecHOM cdepe U To, 4To PopMoBoOe
W3JIy4YCHHUE, TaKke KakKk M MHUKPOBOJIHOBOE, IIOIVIOIIAETCA XaOTUYECKUMU

MHUKPOCKOIIMYCCKHUMHU CTPYKTYPAMHU, TAKHUMHU KaK IICCHYaHasd HUJIK YIOJIbHAsA IIbLIb
12,4].

B 3akmtoueHHME HECKOJIBKO CJIOB O TMEpPCIEKTUBHBIX HAIMpPaBICHUSIX
uccienoBaHuii. OCHOBHBIE YCUIIMS CIIEAOBAJIO Obl MPUJIOKUTH K YCTAHOBIICHUIO
AKCIEPUMEHTAIbHBIM MYyTEM (PU3UYECKUX KOHCTAaHT (HOPMOBOTO H3IyUCHHS,
UCIIOJIB3YS X BIOCIEACTBUM ISl MATEMAaTUYECKOTO OMKUCAHUs CYIIECTBYIOIUX
3aKOHOMEepHOCTeH. I 3TOro HEoO0XOAMMO CO3JaHue KaTuOPOBOUYHBIX
TeHEpaTOpPOB U TMOAOOP COOTBETCTBYIOUIUX HHIAUKATOPOB-AATUUKOB, UYTOOBI C
UX TIOMOIIBIO MOXXHO OBIJIO OBl KOJWYECTBEHHO OIIEHUTh BO3JICUCTBUS
n3nydeHus GopmMbel. C UX MTOMOIIBI0O MOXXHO OBIIIO Obl YCTAHOBUTH BEIUYHHY
MacmTabHoro (akropa, WMHBIMH CJIOBaMH 3aBHCHMOCTh MEXAY pa3Mepamu
MaTepUaIbHOTO Tela U «MOIIHOCTBIO» WU «CHJIOW» €ro BO3JCHCTBUS.
CrnenoBaiio Obl 3aMETUTh, YTO BBIMOJHEHUE TTOCTABJICHHON 3aJ]a4l COMPSIKEHO C
JIBYMSI B3aMMOUCKITFOYAIOIIUMH MOMEHTAMHU: TIPU UCTI0JIb30BAHUK MaJIOMOIIIHBIX
TeHEPAaTOPOB M3IydeHHs (DOPMBI YPE3BHIYAMHO TPYAHO HIACHTHPHUIIUPOBATH
MOJIC3HBIM CHUTHAT Ha (OoHE BO3MCUCTBUI MHOTHX (DAKTOpPOB H3BECTHOM
npupozsl. [Ipyu yBenmnyeHUH K€ MOITHOCTH HW3ydaronier (opmbl Bo3pacTaet
PHUCK NATOT€HHOTO BO3/IEUCTBUS HA CAMOT'0 KCIIEPUMEHTATOPA.

['maBHBIM  HampaBiICHHEM  HCCIEAOBAHUW  JOJDKHBI  OBITH
HKCIIEPUMEHTBI, KOTOpble Obl YCTAHOBUJIM NPHUPONY H3IIy4eHHS (QOPMBI U
OTBETUJIM Obl Ha BONPOC, SBJIAETCS JIU OHO JIEKTPOMArHUTHBIM MM OTIMYHO
OT HEro. 3HAa4YuTENbHBIA NIPOrpecC B IOHHMAHME IIEPBOOCHOBBI OIHMCAaHHBIX
SBJIEHUI MOTJIO ObI IPUBHECTH MCCIEAOBAHNE 3aKOHOMEPHOCTEN 3amna3blBaHus
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U TIOCJIEZICHCTBUSL BO BPEMEHH, CIIOCOOHOCTH PA3IMYHBIX MaTEpUaloB U Cpel
3amacaTh SHEPIUI0 M3IydeHHus (opMbl U crocoOoB ero 3kpaHupoBaHusa. C
TOYKH 3pPEHHS TNPUKIATHOW HAyKHM BAKHEHUIIMMH HANpaBICHHUSIMH SBISIOTCS
PHEepreThKa M CBs3b. [lodydeHue naxe HE3HAUUTEITbHOW SHEPruu  (EIUHHIIBI
BaTT C OJHOTO M. Ky0.) M yCTaHOBJICHHE KaHajla CBSI3W Ha HETPATUIMOHHOM
HOCHUTEIIe, UCTIONB3YS MPH 3TOM HU3IydeHue (HopMbl, 6€30roBOPOYHO 03HAUATIO
Obl TpPOpPHIB B DJpy HOBBIX TEXHOJOTHWHA. BakHeHmIUM mpuKIaIHBIM
HampaBJICHUEM SBISICTCS CO3/JaHUE MpuOopa, CHOCOOHOTO KOJIUYECTBEHHO
OLIEHMBATh KaKk OWOTEeHHOE TaK U MAaTOT€HHOE BO3JEHCTBHE U3Iy4YeHUs (HOPMBI
Ha 4YeJIOBEKa B LEJIAX COXpaHEHMs ero 370poBbi. OCOOEHHO 3TO Kacaercs Tex
MECT, TJI€ YEJIOBEK MPOBOANUT 3HAUNTEIBHYIO YAaCTh BPEMEHH CYTOK — JKUJIMIIA U
pabouero mecta. Mcnonb3oBaHWe Takoro mnpubopa TakKe HECOMHEHHO
pacmupuiio Obl BO3MOKHOCTA METOJIOB JICUEHHSI pa3IMUHbIX OOJIE3HEH.

BBLIBOJIBI

1.3 undopmanuu, MNOpPUBEACHHON  BBIINIE, CIEAYET, UYTO MPUUYUHOU
MEPEUYUCIICHHBIX SBJICHUN sBIAETCS (opMa MaTepUalIbHBIX TeJ, TOYHEEe, X
BHEIIHAS U BHYTPEHHAS reoMeTpusi. OnpenenéHHyo poib MpU 3TOM UTPAET U
Marepuai, u3 KOTOPOro COCTOAT MaTEPUAIIbHBIE TEIA.

2.Ecnu mpeArnonokeHne O CyIecTBOBaHUU (DOPMOBOTO W3IyYCHHs] BEPHO, TO
ATO O3HAYaeT, YTO KaXKJ0e MaTepHalbHOE TEeNO 00JagacT WHIWBUAYaJIbHBIMHU
MOJICBBIMU XapaKTEPUCTHKAMH, 3aBUCSAIIMMH OT €ro BHEIIHEH M BHYTpPECHHEH
TCOMETPHUH, a TaKKE OT OPUEHTAIIMHA €r0 OTHOCHUTEIHLHO MArHUTHBIX ITOJIOCOB
3eMIn.

3.M3nyyenue ¢opMbl MOXET OBITh YCHUJIEHO WM CKOHIICHTPUPOBAHO
CHIEIUATbHBIMHA YCTPOWCTBAMH.

4.BBumy TOro, 4TO [JIsi TPOSBICHUS HEKOTOPHIX 3PGHEeKTOB (OPMOBOTO
U3Ty4eHUs HeoOXoJuMa TOYHAas OpHUEHTAlMs MaTepuaibHBIX Tell B
HaIlpaBJICHUM MAarHUTHBIX TIOJIOCOB 3€MJIM, MOXHO IPEIINOJIOKHThb, YTO
MarHuTHOE T0Jie 3eMJIM SABJISIETCS MPSAMOM MM KOCBEHHOW MPUYMHOM, Kak Obl
CTUMYJIMPYIOIIUM (PAaKTOPOM, CIOCOOCTBYIOIIUM <«JIOCTABKE» HEKOEro BHUAA
DHEPI'UM K YIOMSHYTBHIM TEJaM.

S.CDOpMOBOG N3JTYyYCHUC MOKET OBITH KaK 6I/IOI‘CHHBIM, TaK U IIaTOI'CHHBIM.

6.@opMOBOe  MBIIy4YCHHE  O0JaJaeT  HMCKIIOYUTCIBHOW  MPOHHKAOIICH
CITOCOOHOCTBIO.
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7.CDOpMOBO€ H3JIYYCHHUC O6HaﬂaeT CBOMCTBOM JI€HCTBOBATh C HCKOTOPBIM
3ara3ablBAHHUCM, a4 TAKKC 06J'IaI[a€T MOCJICACHCTBUEM.

S.q)OpMOBOG H3JIYYCHUC SABJIACTCA HOCHUTCIICM OHCPIrHH, KOTOpPpAA MOKCT OBITH
Hpeo6pasoBaHa B JJICKTPUYCCKYIO, TCIUIOBYIO, KHHCTHYCCKYIO HW OSHCPIHIO
MAargmMTHOI'O ITIOJIA, a TAKXKE MOXKET BJIMATH HA (bHBI/II—IeCKOG COCTOAHUC BCIICCTBA.

9.JleiicTBre (pOPMOBOTO U3ITYUYEHHUS] CXOJHO C JIEHCTBUEM I€ONATOrCHHBIX 30H.
B monb3y 3TOro CBHIETENBCTBYIOT (DaKThl O HEWUTpalu3allid JTHX 30H
U3ITy4daTensiMi (OpMBI.

10.H36JHOIICHI/IH 3a BpAaICHUCM COJIOMHUHKH B IIHPaMHIC JIa€T OCHOBAHUS
MNpCAIOJIOXKUTD, 4TO HIPOLECCC MOCTYINNICHUA SHCPTUH B ITIMPAMHUAY HCIIOCTOSAHCH.
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