[Ipenucnosue.

BoT yxe OKOJIO ISITH JIET sl «TYCYIoCh» Ha opyMmax 1o riarpopme ['pebeHHUKOBA.
CMeHMIIOCh TIAATh MOKOJICHHH (POPYMIIIMKOB, a BO3 U HbIHE TaM. Kaxxoe HoBoe oKoseHne
BHOCHT YTO-TO HOBOE, HO BCE€ KPYTUTCS BOKPYT MOUCKA (hOPMBI MOJOCTHBIX CTPYKTYP KOTOPbIE
CO3al0T aHTUTrpaBUTaUi0. OOCYXIE€HO MHOTO BCAKMX KOHIIENTOB, BKIIFOYAs 3JIEKTPO, MarHuToO,
XPOHO, TPaBU U T.II., @ TOBAPUILHU Y KOTOPBIX YTO-TO MOTYYHIIOCH, CPOYHO UCUYE3AI0T U3
dbopyMOB, HajIesICh B Y3KOM KpYTy CBapranuth miaargopmy. EcTe u apyrue, Hanpumep
ABnonOzer, KOTOPOMY YAaJIOCh TIOCTPOUTH PEATBHO MOICKAKUBAIOIIYI0 KOHCTPYKIIUIO, HO BCE
NPULETIINCH K MOICITBHBIM (POTO MOJIETa U TAKMM METO/I0M BMECTE C ITOMOSIMU BBITUICCHYIIH U
paboTaBuIyto KOHCTPYKIHIO. A Bellb 3TO €IUHCTBEHHAs paboTaBmias rmiargopma mocie
iatdopmbl I peOEHHUKOBA, MOHSITHOE OMMCAHUE KOTOPOW MOKET MPOJIUTH CBET U HA TIPUHIIHIT
koHCTpyKiuu ['pebennukoBa. Dddekt [Honoctupix Ctpyktyp (DI1C) OTKpHITHII
['pebennuxoBsiM (I'BC) 10 cux mop He MOHAT U ero MU3epHbII 3P PeKT He MPUOIM3UIT HAC K
pasrajke npuHuumna miatdopmsl. [Toxoxe Ha TO, uTo MBI KOonaeM He TAM u He TY JIA. [laBaiite
HOMpoOyeM KOIMHYTh B IPYT'YIO0 CTOPOHY, MOXKET 3TOT ITyTh OKa)KeTCs OJIMKE K UCTHHE.

3a mATh JIET HAKOMUJIOCh MHOTO HH(popMaruu. Ha3Bath 3T0 akTamu s HE MOTY, Ha30BY
9TO paccKa3aMU M Ha HUX s Oy ONUpaThes B CBOUX paccyxaeHusx. Kuuru 'BC, s nonarato,
YTO BCE YK€ BBIYUWJIM HAM3YCTh M UX s HE MPHJIATAI0 K ATOMY (aiiiy, mpocto Oyay AenaTh
cceuiku Ha 'BC. Paccka3br ABnonOrera, 0 HEMEIKOW IpaBHIlaIe, O MOJIETE MITHUIL U eIIe KOe
4ToO o Inpujararo B OTACJIbHOM apXUBC. OueHb MHOT'O ITOJIE€3HOH I/IH(i)OpMaIII/II/I JICKUT Ha caliTe
http://www.efir.com.ua rae cocpeIoToueHO OTPOMHOE KOJHYECTBO PAcCKa3oB 00 adupe,

TpaBUTalWH, TOPCUOHHBIX IMOJIAX U T.II., g 6YIly IMMOJIB30BATHCA NUTATAMU U3 3TUX PACCKA30B.

Hauarno.

Haunem ¢ nayku. [{urata u3 bCOD.

A3poauHAMMKA, PA3IEN 2UOPOAIPOMEXAHUKY, B KOTOPOM M3YyUYatOTCs 3aKOHbI JBUKEHUS
BO3JIyXa U CHJIbI, BOSHUKAIOIINE HAa IIOBEPXHOCTH TEJ, OTHOCUTEIHHO KOTOPBIX TPOUCXOIUT €TO0
nBUKeHHe. B A. paccMaTpHUBarOT IBMKEHHUE C TO3BYKOBBIMU CKOPOCTSMH, T. €. 10 340 m/cex
(1200 xm/u). OnmHa W3 OCHOBHBIX 3a1a4 A. — 00€CICUNTh MPOEKTHBIE Pa3pabOTKH JIETATEIbHBIX
anraparoB METOJIAMH pacy€Ta AEMCTBYIOUIMX HA HUX adpOJIMHAMUYECKUX cuil. B mpouecce
MIPOEKTUPOBAHUS camMoJIéTa (BepTOJIETA U T.11.) JJISl OTIPEJICIICHUS €T0 JETHBIX CBOMCTB
MPOU3BOJIAT T. H. a3POJIMHAMUYECKHUM pacy€T, B pe3yJbTare KOTOPOro HAXOASIT MaKCUMAIIbHYIO,
KpEHCepPCKYI0 U MOCAT0YHYI0 CKOPOCTH MOJETA, CKOPOCTh HA0Opa BBICOTHI (CKOPOIIOABEMHOCTD )
¥ HanOOJBIITYIO BBICOTY TOJNIETA («IIOTOJIOKY), JATLHOCTH MOJIETA, MTOJIE3HYIO HATPY3KY U T.1.

CrienuanbHbIN pazien A. — a’poJUHAMUKa caMOJIéTa — 3aHUMAaeTcs pa3paboTKO METOI0B
AdPOAMHAMUYECKOTO pacu€Ta v ONpPeAeICHUEM a3P00UHAMUYECKUX CUL U MOMEHMOB,
JEHCTBYIONIMX HA CAMOJIET B IIEJIOM U Ha €T0 YaCTU — KPbLUI0, (ro3elsiK, onepenue u T.1. K A.
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caMoJi€Ta OTHOCST OOBIYHO U PACUET YCTOWYMBOCTH U OAJTAHCHPOBKU CaMOJIETA, & TAKIKE TEOPUIO
BO3JyIIHBIX BUHTOB. BOIIPOCHI, CBA3aHHBIE C N3MEHSIOIMMCS HECTALMOHAPHBIM PEKUMOM
JIBUKEHHSI JIETATEIIbHBIX AIlllapaTOB, PACCMAaTPUBAIOTCS B CIIELIUAIBHOM Pa3zeiie — AUHAMUKA
oJIETA.

Kak camocTosTenbHas Hayka A. Bo3HHKIA B Hayasie 20 B. B CBSI3U C MOTPEOHOCTSIMU aBUALIUU.
PoxxnaBiasicst apuanust TpedoBasia pa3paboTKH TEOPHH U CO3JaHHUS METOOB pacuéra
HOObLEMHOU CUbL KPBLIA, A29POOUHAMUYECKO20 CONPOMuUGieHIs CaMoIETa U ero JIeTalleH,
TATOBOM CHJIBI BO3IYIIHOTO BUHTA. OJIHO U3 MEPBBIX B MUPOBOM HAYKE TEOPETUUECKHUX
HCCJIETIOBAHUM STUX BOMIPOCOB COAEPKUTCS B paboTax pycckux yuénsix K. 3. [luonkosckoro «K
BOIIPOCY O JieTaHuu nocpectsoM KpbuibeBy» (1891) u H. E. XKykosckoro «K teopuu neranusi»
(1891). (Konerr riurathi).

Bcs 3Ta MaxrHa Hay4HOU MBICIH 10 CUX IOP HE MOYKET PACCUUTATH MOJET MTHIL U
MOCTPOUTH JICTAIOLIHIA arperaT, MO0 3TOT MOJIET HE BKIIABIBACTCS B CYIIECTBYIOIIYIO TEOPHUIO
KpBbLJIa, HE TOBOPSI O TIOJIETaX HACEKOMBIX, KOTOpPbIE BOOOIIE JIETAIOT BONPEKU BCAKOM Hayke. U
TYT MHE BCIIOMHUJIACh CTaTeiKa O MOJIETEe NTHUI], KOTOpasi y MEHs BaJISIETCSl OUYEHb JIaBHO.

O ITOJIETE IITHUL,.

Onpegensiollei cOCTaB/IAIOIEN MalIYIIEro nNojeTa UccaeoBaTeNu eJUHOAYIIHO HAa3bIBAIOT
BbICOKOE COOTHOIIEHWE MYCKYJIbHOM CUJIbI K BECY, UTO, 6eCCIIOpHO y NTHUI] HabtoaaeTcs. OaHako,
pacyeThl MOKA3bIBAIOT, YTO 3aTPAThl MYCKYJIbHOU 3HEPTUHU HA OTOpachIBaHHE BO3/yxa BHU3 (/1
no/iJlep>KaHusl 33JJaHHON BBICOTHI) U Ha3a/l (o6ecredyeHre 33/JaHHON CKOPOCTH ) TAKOBBI, UYTO
HM3HAYa/IbHO ChITasl MTUIA J0J/HKHA YIIACTh OT MOJTHOTO UCTOLIEHHS], B JIYUILIEM CJIy4ae, yepe3 napy
JleCITKOB MUHYT moJieTa. Hanuio ¢peHoMeHabHO BBICOKUH, HEOO'bSICHUMBIH C TO3UITUY 3aKOHOB
A3pOJIMHAMUKH, KO3)PUIIMEHT M0JIE3HOTO B3aUMO/IENCTBHUS C BO3/YLIHON cpesioi. B Teopuio
MallyIero moJjieTa He YKJIAbIBAJUCh CIeIyI0lIe IKCIIepUMeHTalbHble GaKThI:

1. Ha oTHOCHTE/IbHO HEGOJIBIIMX PACCTOSIHUAX OT Mallyllled KPblIbsIMH, JIeTALeN MTHULbI
He Ha6J/II0aeTcsl BMXKEHUS BO3yXa. BbIXOAUT, NTHIIA HUKAK HE MOXKET M0JIy4aTh peaKTUBHOI'O
MMITYJIbCa, 0TGPAChIBasi BO3/yX, HOTOMY YTO OHA €ro He OTGpachIBaeT

2. ﬂBI/I)KeHI/IH KpPblJIbEB B [10J1IeTE ABHO HE Cl'[OCO6CTBy1-OT OT6paCbIBaHI/I}O B0O34yXa, a
60JIbIlIe HAIIOMHUHAIOT ABHXXEHUA JIa,CLOHEFI 4eJIOBEKa, 3aMelINBAlollero Ha CToJie KyCOK TeCTa.

3. Ha kaspax BU/I€0CHEMKH, TPU GOJIBIIOM YBEJUYEHHUH, BUIHO, YTO MEJIKHE MEPDILIIKH U
MyX, KOTOPbIMHU MTOKPBITA HIKHSIS TOBEPXHOCTD TeJIa U KPbLJIbeB, U30THYThI B HANPaBJIeHUU
M0JIETA, A He MPWXKATHI B MPOTHUBOIOJIOKHYIO CTOPOHY HaberarwIiuM NOTOKOM BO3/1yXa, Kak
cJieZloBaJIo Obl 0XKUAATh.

4. [Ipy HEOXKMJAHHOM TOPbIBE BeTPa MTUIA MIOJHOCTBIO TePsSIeT CIOCOOHOCTh
yAepKUBAThCS B BO3/lyXe, KAMHEM NaZlaeT BHU3 U TOJIBKO 110CJIe HECKOJIbKHUX "CYJOPOKHBIX"
B3Max0B KpbLJIbSIMU BOCCTaHABJIMBAET HOPMaJbHbIN MOJIET.

HTI/ILla Croco6Ha 3aBHCaThb B BO3/1yXe BEPTHUKaJIbHO - roJIOBO# KBEpXy, XBOCTOM BHU3,
coBepllad Mpyu 3TOM NPAKTUYECKHU TaKHE XKe IBUKEHHA KPblJIbAMH, KaK U [IPY TOPU30OHTAJIbHOM
ImoJieTe.

HeO6XO,Z[I/IMOCTb B He6OJ'IbI.I_II/IX, 6eC].I_IYMHbIX, 9KOHOMMWYHBIX HOCUTEJIAX allllapaTypPbl AJIA
Ha6J’IIOL[6HI/IH C BBICOTHI 3@ MECTHOCTBIO, ITO3BOJIMJIA IIOCTABUTD ﬂOpOFOCTOHLU,I/Iﬁ JKCIIEpUMEHT: B
AJINMHHOM, BBICOKOM aHTape ObL1a pasmelnieHa CUCTeMa U3 JIa3€epPHbIX OCBETHUTeJIel U
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060py0BaHUA A4 rojorpadpuieckoi CbeMKU. B 1asibHeM KOHIle 3aTeMHEHHOI0 3aKPbITOr'0
aHrapa Ha creliia/ibHOH m1aTdopMe noMeula Iy NTULY, 3aTeM OTKPbIBaJIY iBepH, ITHLA B3JleTajla
U JleTeJsa K BbIxoZy. Kamepbl aBTOMaTH4YeCKH NepeK/I04alnCh, 10 Mepe IpoJieTa NTULbI Iepes
HUMHU. 3aTeM, CbeMKa [IPOBOIUIach BTOPOU pas, € y»Ke U3BECTHbIMU UHTEpPBa/aMU [lepeKIYeHUs
KaMep, HO 6e3 nTuLbl. U306pakeHUs, MOJYYMBIINECS IPU IOBTOPHON CheMKe BbIYUTAIUCh U3
COOTBETCTBYIOLIMX U300paXkeHU I TepBoi cbeMKU. Ha kaZipax ocTajlach TOJIbKO NTHLA U... 06'bEMBbI
BO3/1yXa, IJIOTHOCTB (@ 3HAYUT U KO3OGUIIUEHT NpesIoMIeHHUsT) KOTOPBIX, XOTS 6bl HUYTOXHO
OTJINYaJsach OT MJIOTHOCTH CIIOKOHHOT 0 BO3/AyXa.

a) MTHIA, CTOs Ha MIaTdOopMe, 3aHsiJIa BEPTUKATbHYIO O3UIIUIO U ABWKEHUSIMU KPbLJILEB
C3a/iu-BIepe/-BBEPX CTaJa CO3/1aBaTh nepes CO60i BpalllaroIUiCcs UIUHAPUIECKUH BUXPb,
MOX0XKUM Ha KaTAIyCcs 604Ky (cTyma Ha 60KYy);

6) MPOTsiHYJIa KPbLJIbsl K TOBEPXHOCTU BUXPS, 3aIleMNJIaCh 32 €T0 TOBEPXHOCTb MyXOBbIM
MOKPBITUEM, BUXPb CTaJl IEPEMEIATh MITUIY [10 KPDYTOBOU TPAaeKTOPUHM BBEPX-BIepe/ (Kak ecju
OBl OHA MepeKaTbIBaJach Yepe3 60YKY);

B) MOYTH JOCTUTHYB CAMOM BbICOKOM TOYKH BUXPSI, ITHLA CTa/la C:KUMAaTb BUXPb
KPBLJIbSIMU C TOPLIOB, BCJI€ICTBHUE Yero OKPYXHas CKOPOCTb BUXPSA U ero JruaMeTp YBeJUUUJIHUCh,
COOTBETCTBEHHO IITULA NOAHSJ/IACH BbIlLIEe U yBeJIMYUJIA CKOPOCTD 10 HAallpaBJIEHUIO BIlepe];

I) noc/jelylolMM1 B3MaxaMH KpblJIbeB NITHLA paCKpy4YMBaJia 3aTyXallUi BUXPb, IPUYEM,
B 3aKJIIOYMTEJbHOH CTaJJUU KaXKJ0I0 B3Maxa, 00>KMMaJia BUXPb C TOPLIOB, He JlaBas eMy
pacro/i3aThCsl B CTOPOHBI, U 3a/iaBasi cebe He0OXO0AUMYI0 BBICOTY U CKOPOCTH;

A) BO3HHKAKIKe BbIMYKJIOCTU HA TIOBEPXHOCTH BUXPA, MOT'ylIHMe IPUBECTH K €TI0
HGYCTOFI‘II/IBOCTPI U pacnialy TyT e rraCuJiMCb €1Ba 3aMeTHbIMU ABUXEHUAMH, IPUKKUMOM
(KO)KHaH peaKLu/m) KOHIEBbLIX MIE€PbEB, JIeXKalllNX HAa IOBEPXHOCTHU UUJIMHAPA.

Ha n3o6pakeHrHr XopoLIo 3aMeTeH BTOPOH BUXPb, BblIlIe NTHULbI, KOTOPbIH 06pa3yeTcs
OZTHOBPEMEHHO C OCHOBHBIM, ¥ BPAIIAIOII[HICA B MPOTHUBOIOJIOXKHY0 CTOPOHY. TakuM 06pa3om,
NTHLA 38KaTa MEeXAY JByMs LMJIMH/PUYECKUMHU BUXPSAMU U MPOTATKHUBAETCS MEXAY HUMH KaK
OyMara Mex/ly pe3MHOBbIMH BaJIMKaMH IPUHTepa (0TCI0/1a CIOCOGHOCTh BEPTHKAJIbHOTO BUCEHHS
IPY O/IMHAKOBBIX C TOPU30HTAJbHBIM [IOJIETOM JIBXKEHHUSIX KPblIbeB). HIXKHUN U BepXHUN BUXPHU
06pasyloT Mex/1y CO60M 3HEPreTUUYECKU CBSI3aHHYI0 CUCTEMY, I03TOMY, P "BbDKHMAaHUU"
KPbLIbSIMH 9HEPTUH U3 HHXKHET0 BUXPS, BEPXHUN BUXPb COOTBETCTBEHHO YIJIOTHSETCS U
yMeHbIIaeTcsl B pa3Mepax, llepe/iaBasi CBOI0 3Hepruio HxHeMy Buxpio. (KoHen nurarsl).

BoT 3T0 1a! HUKakux ropu3oHTa/IbHBIX NOTOKOB BO3/1yXa, CO3JAKIIUX 0L BEMHYIO CUITY
KpblJIa caMoJleTa. A KaK e TOT/ia JIETal0T HACEKOMBIe, Y KOTOPbIX BOOGIe TOHIOCEHbKHE MJIOCKHe
KpbLIBbILIKU? U cpa3y BO3HUKaeT KpaMoJibHasi MbICJb — OHHU JIETAIOT He 10 3aKOHaM
aspoAuHaMUKY, a o 3akoHaM JIIC! OxHako, Bce [0 NOPAAKY.

IdodexT [MosocTHBIX CTPYKTYP.

06 aToM 3dpdekTe MOKHO IPOYECTb TOJIBKO ¥ 'pebeHHMKOBa BukTopa CTenaHoBHYa, C
Hero ¥ HauHeM.

«MHOMIaHeTsIHE B cOTax»: YK€ MHOTOYMCIICHHBIC OYCBH Bl HEOITO3HAHHBIX JICTAFOIIINX
06bexToB — HJIO, kKoTOphIM 10BETOCH TOOBIBATh BOJIW3H OOBEKTOB U alliapaToB, KaK
6GCHI/IJ'IOTHLIX, TaK U C SKUIIAKEM, WK HAa MCCTAaX HCAABHUX HUX MMOCAAO0K, HC CTOBApUBAsACh
MEXIy CO00I0, COOOIIAIOT O TAKUX U3MEHEHHSIX CBOET0 CAaMOUYBCTBHS: HEKas yIpyras



«Iperpazay, He TMO3BOJISIONIAs MPUOIM3UTHCS BIUIOTHYIO K anmapary; peaakcaius (ociadieHue)
MBIIII; METAJUTMYECKUNA WM ralbBAaHUUECKUN MTPUBKYC BO PTY WM HAa KOHYHUKE S3bIKa; COOU B
paboTe 3pUTEIBHBIX CUCTEM OT MUCKOPOK» U «BCIIBIIIEK» BIIOTH 10 «TEMATHUYECKUX)»
raJUTIOIIMHAIINI; NCKa)KeHHE YyBCTBA BPEMEHHU; UJUTIO3UsI U3MEHEHUS Beca COOCTBEHHOI'O TEJa;
3y WIK JKKEHUE KOXKHBIX ITIOKpOBOB. Kpome TOro, onmcano Hemallo Ciry4acn, KOIla B 30HE
BozzerictBus HJIO nckakanuce NoKa3aHus 4acoB, BPEMEHHO BBIXOJUIN U3 CTPOS 3JIEKTPOHHBIE
IpUOOPBI U ANEKTPUUECKUE CUCTEMBI. .

.....Tam xe: Utak, BpIOEpeM U3 pacckazaHHOTo riaaBHoe: Boianel Matepuu, npucyume
MHOTOSTYEHUCTHIM CTPYKTYpaM, CIIOCOOHBI BO3/ICMCTBOBATh M HA )KUBOE, MEHSISI (PU3HOJIOTHUIECKOE
COCTOSIHME OPTaHU3MOB, U Ha «HEOAYIIEBICHHBIE) MPEAMETHI; HAIIPABJICHUE UX B OCHOBHOM — B
CTOPOHY JIETKOB MJIM OTBEPCTHI; BO3/ICHCTBHE UX YCUIIMBAETCS HE TOJIBKO B CTOPOHY,
MPOTUBOIOJI0KHYIO COJHILY, HO M BHU3, K IIEHTPY 3€MJIU, TO €CTh MPSAMO CBSI3aHO C
rpaBUTaIMEH, J1a emg, Kak moMuuTe, co Bpemenewm... (Koner utaTsr).

MOo3KHO elle NpUBECTH MHOTO LIUTAT, HO S 110J1araro, 4To BCE MPEKPACHO IIOHUMAIOT O
yeM ueT peub. Ho camoe uHTepecHoe 3TO TO, 4To XuTpronwmii neaymka ' BC Hurae Hanpsimyro
HE TOBOPUT O TOM, 4TO B 30He JIIC n3mensrorcs cpolictsa IIpocTpaHcTBa, OH TOJIBKO TOBOPHUT O
yacax, KOTOpble HauyMHAIOT BpaTh, oka3zaBluch B 30He DIIC.

ITpexxne, yem paccyxknatb o IIpoctpancTse u BpemeHnu, s Xouy BCHOMHUTB OJIHY HayKy,
KOTOpPast Ha3bIBACTCS] — METPOJIOTHS. JTO HAayKa 00 H3MEPEHHIX, H O TOM KaK U3MEpPSTh, YTOOBI
IIOJIyYUTh IIPABUIIBHBIA pe3ynbTaT. OCHOBHBIM METOJOM H3MEPEHUs Beca, IMHEHHBIX Pa3MEpOB
Y BPEMEHU SIBJIIETCS METOJ CPABHEHUS, T/I€ 34 MEpYy NPHUHATHI KWJIOIPAMM, METP U CEKyHAA.
OO0pa3upl  KHJIOrpaMMa, MeTpa M CeKyHJIbl B3SThI C IOTOJIKA, HET HE C IIOTOJIKA, a C 3eMJIU, XOTs
3TO HUYEro NMPUHIMIHAIBLHO He MeHseT. O0 U3MEepeHUsIX MeTpa U Kuiorpamma noka
paccyxaatb He OyJeM, OCTaHOBUMCS Ha BpeMeHU. O0pa3lioM BpeMEHHU B KaXKJJOM T'OCYAapCTBe
ABIIAIOTCS 00pa3L0BbIE Yachl, KOTOPHIE CBEPSIOT IO 3B€3/1aM, a IOTOM MEPEHOCAT Ha OBITOBOM
YPOBEHb B BUJI€ CUTHAJIOB TOYHOTO BpeMeHU. Ha ObITOBOM ypOBHE CYLIECTBYIOT TPH THIIA
yacoB. [lepBblil TUIT — MasTHUKOBBIEC, B OCHOBHOM HACTEHHBIE TUIIA XOJUKOB, I/IE
KoJsiebaTenbHOE IBUKEHUE MOIBEIIEHHOTO MasiTHUKA OCYIIECTBIISIETCS C TOMOIIBIO CHII
rpaBuTanuu. BTopoii Tun — GanaHcHbBIE, B OCHOBHOM Hapy4HblE, € KOJeOaTeIbHOE JBUKEHHE
OanaHca o0OecrieunBaeTcs Npy>KUHaAMU. TpeTuit TUI — JIEKTPOHHBIE, I71€ B KAUeCTBE UCTOYHHUKA
Kosie0aHui npuMeHsercs kBapil. MTak, B OCHOBY U3MEpEHUSI BPEMEHH IOJIOKEH KaKOW TO
KoJiebaTeNnbHbIH Mpolece, OT CTAOMIBHOCTH KOTOPOT'O 3aBUCUT TOYHOCTh X0J1a YacOB, a
CTaOUIIBHOCTD 3aBUCHUT OT OOJIBIIOTO KOJIMYECTBA BHYTPEHHUX U BHEIIHUX (PAKTOPOB.
Buytpennue ¢pakTopsl THIIa TPEHUS, TEMIIEPATYPHI U T. II. MbI MOXEM B OOJIBIION CTETIEHU
CcTaOUITN3MPOBATh, @ BOT C BHEIIHUMU MHOTO Mpo0seM. JlocTaTouHO XOIMKH NTEPEBECUTH Ha
JIPYTyIO CTEHY, KaK Cpa3y U3MEHSETCS UX XOJ U MIPUXOINUTCA KOPPEKTUPOBaTh. UTO-TO 51 OUEHB
MHOT'0 TPEIUTIOCh 0 Yacax, K 4eMy Obl 3T0? [la K TOMy, YTO C MOMOIIIBIO YACOB MOXHO CPaBHUTh
CBOMCTBA ITPOCTPAHCTBA B JIAaHHOM TOYKE, 10 OTHOLIEHUIO K IPYroi Touke!

Urax, IBC namexkan, ato I1C mmenser CBOMCTBA IMPOCTPAHCTBA, KOTOpBIE
MOHO onpenenuTs ¢ nomoibsio n3Menenust XOA HACOB. Kopoue, yacbl OKa3bIBatOT
CBOWCTBA ITPOCTPAHCTBA B naHHou Touke. Bo 3aruyn! U >Tu aBa nouaTus
CBOMCTBA ITPOCTPAHCTBA u XOJT YACOB, (MsI 3710 onpesienseM kak BPEMS),
CBSI3aHBl M HEOTHEIUMBI APYT oT apyra. llompoGyem pa3zoOpaThces co cBocTBaMH
IIpocTpanctsa B 30He JIIC.



CBOIVCTBA ITPOCTPAHCTBA.

Urak, no ['pebennukoBy, Bonnbl Marepuu, mpoxos uepe3 NOJ0CTHYIO CTPYKTYPY,
BO30YXKIAIOT KaKoe TO U3Ty4YeHHe, KOTOpoe U3MeHseT cBoiicTBa [IpocTpancTBa, 1 3TH
M3MEHEHUS MOKHO OIIYTUTh PYKamu, OHH U3MEHSIOT XOJ] 4aCOB, TOPMO3SIT MPOJABUKEHUE
PUCOBAIILHOTO YroJjibKa. A 4TO 3HaYUT TOpMO3aT? 3HAUMT, cTpykTypa [IpocTpancTsa B 30He
OIIC unas, u mmotHocTh Oonbiie. Ha3oBem 3T0 00pa3oBaHne KOPOTKUM aHTIIMHCKUAM CIIOBOM —
[TYJ1, a Bce uenukom — [IYJI CTPYKTYPMPOBAHHOI'O ITPOCTPAHCTBA (Ilyn CII). Ha
3Ty TeMY MHE BCIIOMHHAaeTcs onbIT 1o nonydeHuto DIIC ognoro popymminka. Jloma, Ha cTomne
OH PAa3JIOKUJI KaKHe TO CETKU U C IOMOIBIO 3eKTpuyecTBa ctapaics noixyuuts J1IC. Iocne
OKOHYAHUS OIBITOB Y HETO IO/ CTOJIOM OCTalIcs (DaHTOM, KOTOPBII onpeaesicss OMOpaMKOM.
OtoT pantom cuzaen nof crosnom noiaans. Bor Bam u [lyn CII. He 3ps I'BC B my3ee pazmectun
JIBa IIJIaKaTa psAOM — BBEpXY - miakar o BiusHuU J1IC Ha X0 4acoB, oA HUM IUIAKaT Ipo
OMOpaMKH, Tay3UHT U T.II., IOTOMY YTO 3TO POJCTBEHHBIE MPOIIECCHI, & WX OCHOBA — CTPYKTYpa
MPOCTPAHCTBA. A Kak K€ TOT/ia JIETAIOT HAIlM NTUYKHU, TYENIKU U )KydKu? OKa3bIBaeTCs OUCHb
npocTo. byiem cuutarh, 9T0 BCE KPBUIhsI 00JIAAI0OT MOJOCTHBIME CTPYKTYypamu. [lpu
NepeMENIeHIH Kpblila BBEpX, ol HuM obpaszyercs [lyn CII, miaoTHOCTE KOTOPOTO BBIIIE, YEM
OKPY’KaloIlMi BO3AYyX, U IPU ONycKaHuu, Kpbuio onupaercsa Ha [lyn CII, nonyuas
JIOTIOJIHUTEIBHYIO OIbEMHYIO cuily. Ha 3Ty TeMy MOHO BCHOMHHUTH MHOT'O IPUMEPOB U3
JKU3HU U JIETaIbHO Pa300paTh MOJIET U3 BBIIICIPUBEIEHHOTO pacckaza, HO He OyJem
OTBJIEKAThCS OT Pa3MBIILIEHUI 00 CTPYKTYpHpOBaHHOM TMpocTpaHcTBe. [lompolOyem
pazo0paThCsi B TOM, a 4To ke mpoucxoaut ¢ [IpoctpanctBom noj Bozaericteuem DIIC u
COTBOPHUM pPYKOTBOPHYIO Mojenb CtpykrypupoBanHHoro [IpoctpaHncTsa.

Bo3spmure sk pasmepom 1 x 1 X 1 MeTp 1 HachIbTe B €r0 MIAPUKOB I TUHT-IIOHTa
1o Bepxa. IlompoOyiite ctath Horamu Ha mapuku. [llapuku pazbe3xatoTcs B pa3Hble CTOPOHBI
1 Bbl npoBanuBaerecs B AMUK mo4TH 10 AHa. 910 npuMmep HECPYKTYPUPOBAHHOI'O
[IpoctpanctBa. Ctpykrypupyem IIpocTpaHCTBO B SIIUKE MyTEM YKJIAJAKU MIAPUKOB C CTPOUHBIE
PAIBI U BEPTUKAJIbHBIE KOJIOHHBI, TJI€ KaXKJIbIH IIapUK ONMUPAETCs Ha HIKEIEKAIUM TOYHO MO
ueHTpy. [locie 3anonHenns suyka 10 Bepxa Bel nosyunre Mmoensb
CTPYKTYPUPOBAHHOI'O IIpocrpancrsa. Teneps Bbl MokeTe cTaTh HOramMu Ha
MIOBEPXHOCTH IIIAPUKOB U OHU CIIOKOWHO BBIJEpKAT Ball BeC. 5] HE MPUBOXKY PUCYHKOB,
I10JIarar0, YTO U TaK MOHATHO.

YBa)kxaeMble KOJUIETH UCKATENN TEepPEsIONaTUIA BCe YTO MOTJIH, YTO ObI TOHSTh
npuHiun padotsl IIIC, uCX0IUIN U3 MO3UIUI IEKTPOCTATHUECKUX, MATHUTHBIX, CKAJIIPHBIX
I0JIEH, HO TIOKA YETKOT0 MOHUMaHus He HalaeHo. [locmoTpuMm Ha pucynku I'BC, rae on
ctpenoukamu nzobpaxaet DI1C uzmyyaembie TOJOCTHBIMU CTpYKTypamu. OOpaTtuTe BHUMaHUE,
YTO BCE CTPEIOYKU U300pakeHbI B BUJE OT/AEIbHBIX CIHPATbHBIX IIOTOKOB KaKOTO TO
U3IIy4EeHUs], O4EHb II0X0XKETO Ha TOPCHOHHOE, T.€. BPAIAIONINECS JIydn
IIPOCTPAHCTBA.
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[TonnpoOyem paccmotpets IIIC ¢ mo3unuu TopcnoHHbIX nosien (u3mydenuit) (TII).

OdunmanbHast Hayka oTBepraet cyiiectBoBanue TII, XOTa U He UCKITIOYaeT
BO3MOXHOCTH UX ITOJABJIICHUSA. BOT OTpBIBOI( N3 CTaTbHUu «TOpCI/IOHHLIe MI/I(I)BI)) C caﬁTa
http://www.RIN.ru

O
B neudartu nosiBNsAIOTCS YTBEPKIAEHUS O CYIIECTBOBAHUM HEKUX "TOPCUOHHBIX Mosei" ¢

MOPa3UTEILHBIMI CBOMCTBAMH, HE YKJIAIBIBAIOIIUMHICS B PAMKH OOIIECTTPU3HAHHON
¢busnueckoil Teopun. ABTOPBI TUTIOTE3BI CYJIST TUTAHTCKHUM MMPOPBIB B TEXHOJIOTHH, (PU3HKE,
sHepreTuke. OHaKO 03HAKOMIIEHUE C TEOPETUYECKUMU OCHOBAMH U HEKOTOPBIMU
DKCIEPUMEHTAMU BBIBIISIET MTOJHYIO HAYYHYIO HECOCTOATENBHOCTD aBTOPOB TOPCUOHHOM
TUTIOTE3BI.

To, 4TO B CMyTHBIE BpEMEHA MOBBIIIAETCS BOCIPUUMYUBOCTb JIFOJIEH K TICEBIOHAYYHBIM
UJesM, - U3BECTHBIN ncuxoorudeckuii paxt. [Tybnukanus craTeil Ha Takue TEMBI B
pecrnekTabenbHbBIX, HO JAJIEKUX OT HAyKH MU3JIaHUSIX TPUCKOPOHA, U BCe Ke O0BICHUMA.
Onnako korjaa noJoOHbIE pacCy ACHUS TPOHUKAIOT HAa CTPAHUIbl HAYYHOU U HAy4YHO-
MOMYJIIPHOM JINTEPATYPhI, 3TO HACTOPAKUBAET, MMOCKOJIBKY JIOXKHAST KOHIICTIIIHS KaK ObI
nosty4yaeT 0JIarocIOBEHUE CO CTOPOHBI CIIEUATUCTOB. Tak, B meyaTu mpoAoKaroT
MOSABJIATHCS YTBEPKICHUS O CYIIECTBOBAHMU HEKUX TOPCHOHHBIX IMOJIEH CO CBOMCTBaMHU,
SIKOOBI HE YKJIAJIBIBAIOIIIMMHUCS B PAMKHU OOIIETPU3HAHHON (PU3NYECKON TEOPUH.

[Ipexe Bcero nosicHUM TEPMUHOJIOTHIO. B caMoM ciioBocodeTanuu "TOpCUOHHBIE TT0JIA", O
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KOTOPOM TOHIET pedb, HUYETO 3araJiouHoro win HeoobscHumoro Het. "Torsion" (1o-
(hpaHIly3CKH CKPYYMBAHKE) MPOUCXOIUT OT JATHHCKOTO "tor quere", o3Havaromiero "Kpyuy".
MareMaTHUYEeCKH T0JIe - 3TO 001aCTh MPOCTPAHCTBA, B KOTOPOIl 3a1aHO pacipeaesieHue
BEKTOpa Ui TeH3opa. B ¢pusuke moxa Teopueil mosisi moHUMaeTcs ONMCAHUE BEKTOPHBIX MOJIEH,
NepearoNIuX CHIIbI, WIIK BOOOIE HEKOTOPHIE BO3ICHCTBUS B IPOCTPAHCTBE M BPEMEHHU.
Tepmun "TopcroHHOe MoJie" ynoTpedasieTcsi He4acTo, HO CMBICJI €ro siCeH, 3TO
HEKOTOpasi pacnpe/eieHHasi B MIPOCTPaHCTBe pu3nYecKasi BeJIMYNHA, ONMUCHIBAIOIAS
CUJIBI KPY4YeHHusl.

Cy1ecTBYIOT JIM TOPCHOHHBIE NoJs B ipupoje? [la, 6e3ycnoBHo. Hanpumep, 3akpyunBas
raiiky, Bbl CO3/1a€T€ TOPCUOHHOE I10JI€ HaIIpsDKEHUM B BUHTE. [lepenatorces 1u TOpCUOHHBIE
I10JI HA PACCTOSIHMSL, CYILECTBYIOT JIX TOPCUOHHBIE BOJIHBI M 4acTULBI? OTBET TOXKE
II0JIOKUTEJIEH, @ IPUMEPBI pa3HO0Opa3Hbl. TakoBo, HaIIPUMED, JIEKTPOMATHUTHOE U3ITyUEHHE
C KpyroBo# nosspuzanueid. Ero HeTpy1HO Noay4uTh WK HaOJIr01aTh B pa3HbIX JUara3oHax
JUIMH BOJIH (J1a’K€ COJTHEUHBIHN CBET, 0COOEHHO UCXOAIIUIN OT COJTHEUHBIX MATEH, YACTUYHO
UMeeT KPYrOBYIO MOJIAPU3alMIo). I paBUTAIIIOHHBIE BOJIHBIL, IPEJCKa3aHHbIC TEOPUEH 1101151, HO
ITI0Ka UMEIOIINE JINIIb KOCBEHHOE DKCIIEPUMEHTAIILHOE ITOATBEPKICHUE, TAKKE JOJKHBI
IIEPEHOCUTH B IIPOCTPAHCTBE HAIIPSDKEHUsI KpydeHus. PacipocTpaHneHne HEUTPUHO, 4acTull,
00J1a/1a0IINX CIIMHOM (HO OYEHb PEAKO MEPEJAOIINX €ro CPeJie), ONUCHIBACTCS TEH30PHBIM
[I0JIEM C HEIMarOoHaJIbHBIMH MUJIH, €CJIM YTOJHO, TOPCUMOHHBIMU KOMITOHEHTaMH. BooO1e u3
BCSIKUX YaCTHUI[ CO CIIMHOM (BHYTPEHHHUM BpAIIEHUEM), B TOM YHCIIE U3 OOBIYHBIX 3JIEKTPOHOB,
MOKHO YCTPOUTb I1y4OK, ITOJIIPU30BAaHHBINA B HAIIPABJIEHUHU PACIIPOCTPAHEHUS WIH ITPOTUB
Hero. KoHeuHo, Tako# My4OK NEPEHOCHUT B MPOCTPAHCTBE KPYUEHUE U B 3TOM CMBICIIE ECTh
[IPOSIBJIEHNE TOPCHOHHBIX T10J1eH. (KOHEeIl UTATHI).

[TATEHT Poccuiickort @EJEPALIMU RU2115965
TOPCUOHHBIY TEHEPATOP

UmMmsa 3aaButensa: MNOBO/MKCKUIA UHCTUTYT MHDOPMATUKN, PaANOTEXHUKN N CBA3MU

Uma nsobperarena: HeraHos B.A.; CanmaHoB A.H.

UmMmsa nateHToO6nagartens: MNOBO/MKCKUA MHCTUTYT MHPOPMATUKKN, PaANOTEXHUKU N CBA3U
Aapec aona nepenucku:

OaTta Hayana gencrBmsa nareHTa: 1996.07.29

N306peTeHne oTHOCUTCA K NpobnemMme nosiydyeHUst HOBbIX BUAOB SHEPIrUM U MOXKET 6biTb UCMOJIb3OBAHO
B MeAuLUuHe, Ce/IbCKOM X035CTBEe, CBA3U, 6MonHbopmaTuke u T. A.

CywHOCTb U3o6perteHus: reHepaTop npeacraBniseT cobol Habop uanyyatenen 371eKTPOMarHUTHbIX BOJSIH OAHOM
4acToTbl C Y3KOW AuarpamMMoOi HamnpaBfieHHOCTW, Ppa3MeLlleHHbIX B BepLlIMHaX reoMeTpuyeckon dopmbl,
SABNSOWENCS MCTOYHUKOM TOPCUMOHHOMO (XPOHanbHOMO) M3nydeHusi. M3nyyaTenu, Hapy»XHO HamnpaBiieHHble Mo
OTHOLUEHUIO K reoMeTpuyeckon cdhopme, pasMellaroTca TakmMm obpa3oM, 4Tobbl B N060M MOMEHT BPEMEHW TOYKMU
OAMHAKOBbIX (a3 3/1eKTPOMarHUTHbIX BOJIH OT HWUX SBMASA/INCL BepLIMHAMWU UCXOAHOW (OpMbl - WCTOYHMKA
nsnyyeHus. Peannsauns nsobpeteHns obecrneynsaeT NoBbILLEHNE MOLWHOCTU TOPCUOHHOMO U3TyYEHUS.

OINMMCAHHUE U3OBPETEHHA

N306peTeHne oTHOCUTCA K npob6sieMe nonyyeHUsi HOBbIX BUAOB HEPrum U MoXeT 6biTb UCMOSIb30BaHO
B MeAMLUMHE, CEeNIbCKOM X035icTBe, cBsA3Uu, 6MonHdbopmMaTuke u 1. A.

OOHUM M3 KacCOB €CTECTBEHHbIX WCTOYHWKOB TOPCMOHHbLIX MOMEN Hapsay C 31eKTPOMarHUTHbIMW MONSMU
ABNSAETCA WNPOKMIA cnekTp dhopM, 06pa3oBaHHbIX TEMU UM UHbIMK BellecTBaMun [1]. B cOOTBETCTBUMN C MOAENbIO
dunsnyeckoro Bakyyma Akmmosa A. E., TapaceHko B. f1. MOXXHO NpeanonoXuTb, YTO peakLMeln Ha ToMnonormyeckoe
BO3MyLleHNne @dU3NYECKOro BaKyyMa SBASETCH Takoe mnepepacrnpeaeneHne TOPCUOHHbIX MOTEeHUWanos B
OKPEeCTHOCTU 3TOro Tena, KOTOpoe KOMMEHCMPYeET 3TO BO3MyLUeHMe. B pe3ynbTaTe B HEKOTOPOM OKPECTHOCTM Tena
NCKaXXeHne JIMHENHON NPOCTPaHCTBEHHON CTPYKTYpbl PU3MYeCcKoro Bakyyma 6yAeT CKOMNEHCMPOBAHO yKa3aHHbIM



nepepacrnpeaeneHmeM TOPCUOHHbIX MOTEHUManoB, TaK 4YTO MO OTHOLWEHWIO K BHELWHEMY TMpPOCTPaHCTBY
OKpecTHOCTb Tena 6yaeT BHyTPEHHE CaMOKOMIMEHCMPOBAHHOW 30HOM [2].

MN3BecTeH XpoOHaJibHbIW (TOPCUOHHDbIN) reHepaTop, 06pas30BaHHbI AepeBsiHHOW paMkoh B Buae 16-
CTOPOHHEro rMpaBWIbHOMO MHOrOYyroflbHMKa pa3MepoM OKOMI0 3 M C UYEeTbIpbMsA 3M1E€KTpOAaMW, Ha KOTopble
nofaeTcs MoCTosiHHOe HanpsbkeHue oT 60 Ao 300 kB [3] . OToT npmubop yMeHbLUaeT CBOK MaccCy BCNeACTBUE
OTTasKMBaHUSA OT 3eMJI1, ero XpoHanbHOe (TOPCMOHHOE) Mofie YCKOPSET XMMUUYECKNE peakuMn, CHUXKAET pacxon
roptoyero B ABuratesnie BHYTPEHHEro CropaHusi nmoyTu BABOE, YBEMYMBAET CKOPOCTb POCTa pacTeHWin n ux
pa3mepbl B 2 = 10 pa3 1 co3aaeT MHOroO Apyrux ntobonbITHbIX 3¢ dekToB [3].

M3BECTHO, UTO MOLLHOCTb TOPCMOHHOMO M3/lyUYeHUs CBsi3aHa C pa3MepoM dopMmbl. Mpu 6onbwnx pasMepax HopMbl
KOHUEHTpUpyeTcsa M 60sbllass MOLWHOCTb M3nydyeHus [1]. Hanpumep, MOLWIHOCTb XPOHasbHbIX W3/y4YeHUit B
FMraHTCKoW nupamuae Xeonca ropa3go 6osblue, YeM B €€ MOAENSIX, MEHbLUMX pa3MepoB, CBOMCTBA KOTOPbIX
MCMNOb3YIOTCA MPU XPAHEHUN CKOPOMOPTALLMXCS NPOAYKTOB, MOAAEPKAHUM OCTPOTbl 6PUTB U BPUTBEHHBIX HOXEN

[4].
Llenb n3obpereHus - ysesimieHne MOLHOCTU TOPCUOHHOIO U3JTyYEHMUS.

MocraBneHHas uenb AOCTUraeTcs caeayrowmm obpasom.

Habop wu3nyyaTenen >AeKTPOMarHUTHbIX BOSIH OAHOW 4acTOTbl C Y3KOW JAuarpaMMoli HamnpaBieHHOCTU
pa3MellaeTcd BO BCeX BeplKWHax reoMeTpuyeckorn ¢OopMbl, SBNAKOWENCS WCTOYHMKOM  TOPCUMOHHOIO
(XpoHanbHOro) msnyyeHus. Manyyatenm c y3KoW AnarpamMMoOil HanpaB/IEHHOCTW pa3MellatoTcs TakuMm obpasoM,
4TO6bI B N1060M MOMEHT BPEMEHM TOUKWN OAMHAKOBbIX (Pa3 3N1eKTPOMAarHUTHbIX BOJIH OT HUX SABASNUCH BEpPLUMHAMU
NCXOAHOM (POPMbI - CTOYHUKOM U3NYYEHUS.

B kauyecTBe npvMepa pacCMOTPMM TOPCHMOHHBLIN reHepaTop, 06pasoBaHHbIVi 5-10 HampaBfeHHbIMU M3y4YaTensaMu
3NEKTPOMArHUTHbIX BOJSIH C Y3KOW AMarpaMMoii HamnpaBieHHOCTM, PacroIOXEHHbIMU B BEpLUMHAX MpPaBWUbHOM
nMpaMuibl, B OCHOBaHMMN KOTOPOI HAXOAMUTCS KBaAAPaAT CO CIeAYHOWMMIN COOTHOLWEHNUAMU (CM. YEPTEX).

Ha uepTexe npeacTaBieHo:
Ui, Uy, U3, Uy, Us - HanpaBs/ieHHble nsnyyaTtenu;
A, B, C, D, E - BepwHbI NnpaMnibl, B KOTOPbIX HAXOAATCA U3NyyaTenu;

A', B', C', D', E' - To4kuM pasHbix a3 M BO/HbI Yepe3 MOMEHT BpeMeHu t.
h =0,63a,1 = 0,95a (1),
roe

h - BbicoTa; | - 6okoBOE pebpo; a - CTOpoHa KBaApaTa B OCHOBaHUW MuMpaMuibl. NycTb HanpasieHHble



U3ny4aTenu Bo3byxaarTcs CMHMA3HO Y OPUEHTMPOBAHbLI B MPOCTPAHCTBE TakUM 06pasoM, YTO nepesayn TOUKK
0AMHAKOBbIX (ha3 3/IEKTPOMArHWUTHbLIX BOJIH HA HaMNpaB/eHUsIX Nepeaayn MakCrMyMa MOLLHOCTU U3ydaTenei B
KaXAblii MOMEHT BpeMeHU 06pa3ytoT nMpamuay, Ans pebep KOTOpoi crpaBeinBbl COOTHOLeHMs (1). Bo3MoxeH
MUMMYJIbCHbINA peXxuM paboTbl TOPCMOHHOMO reHepaTopa, Koraa Harnpas/fieHHble U3ydaTeny 04HOBPEMEHHO
M3MyYaoT UMMYbCbl 3N1EKTPOMArHMTHOrO Moss.

SpdeKTUBHOCTb NpeaslaraeMoro peleHns MOXHO O6bACHUTbL cneayowmMm obpasom. [lpu pacnpocTpaHeHuu
3/1EKTPOMArHUTHbIX BOJIH OT M3ay4yaTenen B cpefe CO CKOPOoCTbio V reomeTpuyeckue pasmepbl nupamuibl 6yayT
BCE BpeMs YBeIMUMBaTbCA M TeM cambiM OyAeT yBennumBaTbCs MOLLHOCTb TOPCUMOHHOIO W3Ny4YeHus npu
OAHOBPEMEHHOM YBEWYEHUM MNPOCTPaHCTBa, B KOTOPOM 6yaeT aKKyMynumpoBaTb TOPCUMOHHas (XpoHanbHas)
3Heprus.

MpUMeHeHne TOPCUMOHHOMO reHepaTopa 3aBMCUMT OT TOW MHbOPMauMKM, KoTopas 6yAeT 3a/oXeHa B TOPCMOHHOE
nsnyyeHme. Bo3MOXHble 061acTV MPUMEHEHUSA: CBSA3b, CEMIbCKOE XO3ANCTBO, PasfiMyHble TEeXHOMOrnyeckue
npoLecchl, MeanunHa.

[Toxoske, 9TO B OCHOBY ATOTO IMATEHTA MOJIOXKEH «IHK000pa3» ['pedbennnkoa B.C.
Murara u3 crarbu Hukomas Hockoaa.
CseT, OTOHbI, CKOPOCTb CBETA, ahmp 1 Apyrne «baHanbHOCTUY

Buaumo, cneayer npeanoaoKuTh, 4TO BOJIHBI 1€ bpoins — peanbHbIi MPOLECC «TOIYKOBOTO»
JBUKCHMS YaCTHL], IPUYUHON KOTOPOIO SBJISETCSI HEPAaBHOMEPHOCTD 3alla3/IbIBaHUS
MOTEHIMANA, a POTOH SBISIETCS OTPE3KOM JIOKATBHBIX (OCTPOHANPABICHHBIX ) BOJIH (Hpa,
UMEIOILMX B Hayaje U B KOHIIE HEMHOT'O Pa3HYIO YacTOTY KoJieOaHus (IIMPUHY CIIEKTPaIbHON
JIMHHUM), YTO CBSI3aHO C 3aMEJIJIEHMEM CKOPOCTH 3JIEKTPOHA IIPH MIEPECKOKE €T0 C OJIHOM
ycToiunBoi opouTsl Ha 1pyryto. (KoHer uuratsr).

Kypuan “Yyoeca u npuxmouenus”’, N2-3, 92

A JJEPKAJT B PYKAX OPYJKUE ITPUIIEJILIJEB

....... BoT MBI M OJOLUIM MTOYTH BIUIOTHYIO K “JIETAIOLIUM Tapeskam’ . ['0BOpsIT, 4TO BB
IIPUOTKPBLIN UX TalHy. [IpaBna?

— CkakeM Tak: Mbl IPEOI0KHIIHN, TOYEMY OHU MOTYT IE€PEBUTaThCs OECIIYMHO U C
OTPOMHOI cKkopocThi0. KOHEUHO Npy yCcI0BUM, YTO “Tapeiku’ CYIIECTBYIOT KaK TEXHUYECKHE
CpEICTBa.

— A BBI B 3T0 Bepute?

— 1 nmus He otpunato. Tak BoT, B oiHOM U3 mabopatopuili PU3NKO-TEXHUYECKOTO MHCTUTYTA
AH CCCP Bmecte ¢ B. HukonaeBoii u I'. MUIIIMHBIM MBI ITPOBEJIH JIIOOOMNBITHBIE ONBITHL. bpanu
MeTaJIIIMYECKHUE MIapUKH, HOHU3UPOBAIHN CPEAY BOKPYT HUX U BBICTPEIUBAIH U3 0CO00T0
YCTPOMCTBA CO CKOPOCTHIO 2 KUIIOMETpa B ceKyHAy. I1o 7200 kmitomeTpos B yac. [1o Bcem
3aKOHAM CTOJIb CTPEMHUTENBHO JIETAINI 00BEKT 00s13aH OBLIT CO3/1TaBaTh MOITHYIO YIapHYIO
BOJIHY. A OH He co3faBall. JleTan Tak, CIIOBHO ObI €ro HUYTO HE TOPMO3WI0. MBI YCTaHOBUIIH,
YTO IIa3MEHHasi 000J10YKa BOKPYT 00BbEKTa CBOJUT K MUHUMYMY COIIPOTUBJIEHHE HAOETaloero
nortoka. [Tonmaraem, 4to u TyT He 00X0AUTCs O6€3 BIUSHUS SJIEKTPOHHOTO OKEaHa.

Yto 3, BEIBOJIBI YUCHBIX MOJKPEIUISAIOT HaOMI0qeHus oueBH1eB. [louTn Bce oHU coobianu o
MJIa3MEHHBIX 000s109Kax, BUAMMBIX BOKpyr HJIO. IIpaBaa, 0 Ha3HaUYeHUH IJIa3MEHHOTO 00J1aKa
HUKTO TOJIKOM HE JIOTaJIbIBAJICS, CYUTAsE CBEYCHHE IIPOCTO CIEACTBHEM PabOTHI
AJICKTPOMArHUTHBIX JIBMXKHUTENICH. A TIOJIy9aeTcsl, 4TO JeTAeTCs 3TO crennaibHo. HetpyaHo
JIOTaJaThCsA, YTO U MBI MOKEM CJIETKa “NOATSHYTHCS 3a MHOIUIAHETSIHAMU. Y CTAHOBH UCTOYHUK



IUIa3MBbI IT0OKA HA CaMOJIETE M JIeTal Tak e ObICTPO. A OTOM, TJISIUIIb, U JI0 “TapesioK” eo
noier. 3HaTh OBl elle, Kak “UM’ yIaeTcsi MTHOBEHHO MCUYE€3aTh U MOSBIIATHCS?..

— XoTuTe 10J1 3aHaBEC €lle OJIMH MapaoKc? - yabloaeTcs B 0TBET ABpaMeHKo.- Mx B
KBAaHTOBOH TEOpPUH, KaK BbI YOCIHIUCH, XBaTaeT. A BE/Ib Mbl OIIUPAEMCsl MIMEHHO Ha Hee,
IBITasICh Pa300paThCs C MIEKTPOHHBIMU BOJIHAMU. ECTb, K IpuMepy, Takas TUIIOTe3a: BCe
IPEMEThI, KOTOPbIE HAC OKPYXKAIOT, 1a U MBI C BaMH,- 3TO He 0oJjiee 4eM “001acTh BHICOKOM
KOHIIEHTpaluu BoJIH”. M oka3aiach OHa B JaHHOM MECT€ JIMILb OJaroaps olnpeie’leHHbIM
YCIIOBUSIM. A BIPYT MOXHO CO371aTh TAKKE YCIOBUS, YTO 3Ta camast “‘00JacTh”
CKOHLIEHTpUpYyeTcs re-Hu0yab B Ipyrom Mecte? M Mbl ¢ BAMU MTHOBEHHO OKa)KEMCsl, CKaKeM,
3a MUJUIMOHBI KMJIOMETPOB OTCIOJIA. ..

- MowyTnn oH, YTO NN? — noAayMarn 4, y>XXe nonpoLwasLlnCb.- XOTS, KTO 3HaeT...
Hwurara u3 cratb « TOPCUOHHBIE DODEKTHI B AYIMOTEXHUKE.» ¢ caiita
http://efir.com.ua

Ecnu u3mepenue s1eKTpuyecTBa HAYMHAIOCH C MPOCTEHIIIET0 ralbBAHOMETPA, TO U3MEPEHUE
TOPCHOHHBIX CHJI TOJKHO HAUUHATHCS C MPOCTEHIIIETO TOPCUOMETPA, B KAUECTBE OJTHOTO U3
BapHaHTOB KOTOPOTO, 5 Mpe/iarao npuodop, pa3paboTaHHbIN MTyOOKO MHOIO YBa)KaeMbIM
YYE€HBIM-E€CTECTBOUCIIBITATENIEM, XYI0KHUKOM, TPO(PECCHOHATIBHBIM YHTOMOJIOTOM
I'pebennukoBbiM Bukropom CrenanoBudem (“Moii Mup” rnasa 5, ctp. 197).

Konctpykuus npubopa Becbma npocta. B konby nim 6aHKy BEICOTOM HE MeHee 15 cMm.
HE0O0XO0JMMO [TOMECTUTD MOJIBEIIEHHBI HAa TOHYANIIIEH KapOHOBOW HUTH™ TOHKHI CTEPIKEHb U3
rpaduTta (0T KapaHaama) JMUHHOK 4-5 cM. BMecTo rpadguTa MOXKHO IPUMEHUTh 000XKEHHYIO
BETOYKY, COJJOMMHKY WJIM KYKOJIKY HACEKOMOTO.

*B opurunaie ucnonbsyercsa nayruna Ilayka-KpecroBuka ninm nayka-kpaba MusymeHa.

ITonBemmBaTh CTEpKEHb HY)KHO HE TOYHO IIOCPEMHE, a C HAKJIOHOM B 25-30 rpaaycoB k
ropu3oHTy. Ha 1HO KOJOBI 17151 UCKITIOYEHUSI IEHCTBUS CTATUYECKOTO 3JIEKTPUUECTBA
HE00XO0IMMO MOMECTUTh CMOYEHHYIO B BOZIE Call(peTKy M KeJaTeIbHO MOIUITHIICHOBBIH
KPY’KOK, C HAaHECEHHBIMHU (hJIOMAaCTEpPOM JIETIEHUSIMH, B KauecTBe MIKaibl. [[poOKy (KpBILIKY) €
3aKpeIUIeHHON Ha Hell HUThI0 HEOOXOIMMO 3arepMeTU3UPOBATh.

Bor u Bech mpubop. [1yist Toro uToObl UM U3MEPUTH TOPCHOHHBIN MOTEHIIUAT THTIA A,
JIOCTaTOYHO MMOMECTUTH MPUOOP B IOCTATOUHO CUIILHOE UM C(POKYCUPOBAHHOE «IIOJIEY, IS
u3MepeHust KoMnoHeHToB b u C He0OX0IMMO 00eCTIeYuTh MEXaHUYECKYIO CBSI3b WIIH HAIIPABUTH
TOPCHOHHBIN TOK Ha MPHUOOP, HAIPUMEP, MOCPEACTBOM TOPCHOHHO MOYTUPOBAHHBIX
AKyCTHUYECKUX HJIM DJIEKTPOMATrHUTHBIX KoJeOanuii. J[axke mpocTo JOATOBPEMEHHOE
Ha0JTI0/IeHuE 3a IPUOOPOM BCKOPE MO3BOJIUT BBIIBUTH NEPUOANUECKU JEHCTBYIOLINE
r100aNbHbIe BEKTOPHO-YaCTOTHBIE TTOTeHIIMANbI. (ClielyeT OTMETUTh, YTO MAaCCUBHBIH
T€PMETHUYHBIN AIEKTPOMATHUTHBIN IKpaH, KaKk U CBHHIIOBBIE 000JIOUKH, H3MEPEHUSIM HE OMEXa,
MOCKOJIBKY SIBJISIFOTCS IIPEBOCXOAHBIMU MPOBOTHUKAMH BEKTOPHO-YACTOTHBIX B3aUMOJICHCTBUI.)
Tenepb 0 TOM, Kak OH AelcTBYeT. M3 BCEro ckazaHHOI0, OYEBUJIHO, YTO BO3/ICUCTBUE
TOPCUOHHBIX CHJI IPUBOAUT K HAPYIIEHUIO YCPETHEHHOTO PAaBHOBECHUSI MOMEHTOB BpAIIIEH UsI
aTOMOB M MOJIEKYJ. DTO B CBOIO OYEPEb BBI3bIBAET UX MPELECCUIO OTHOCUTEIBHO TOUKU
MoJIBeca U BPAICHUIO TPadUTOBOTO CTEpKHS. TO ecTh, Kak M B YIIOMSHYTOM BHa4alle CTaThH
OIBITE C MAXOBUKOM 3aKPETUICHHBIM Ha IITAHT€, HATUYNE MOLYJINPYIOIIETO MOMEHT
BO3JICUCTBUS, MTHOBEHHO CO3/Ia€T CUITY, BpAIlatO[yl0 BCIO CUCTEMY B LIEJIOM, a B IAHHOM
CiTy4ae ToJi TaKOW CHCTEMOM HaJ[0 MOHUMATh OKpY KAt Mup, BKiIro4asi, TpaduTOBBIN



CTEp>KeHb Ha HUTOYKE.
Jlaunnsin Cepreii CypenoBud Anma-Ata

BbIBO/IbI K CeibMOM IIaBe U3 KHUrM [loTanosa «JHeprus BpauieHus», http://efir.com.ua
BbIBOABI K IIaBe

1. B ombITax MHOTHX UCcleioBaTesei 00HapyKEHO, YTO BEC TEJl P BPAIICHUH CIIETKA
YMEHBILAETCS.

2. IlockosIbKY TOPCHOHHBIE I10JIs1 HAaIllpaBJIEHbI B/I0JIb OCH BPALLEHUS TEJl, CO3JAI0LIUX ITH 10JI,
TO IIOTOKH BUPTYAJIBHBIX YaCTUL-KBAHTOB TOPCUOHHOTO IOJIS TOJKHBI U3JTy4aThCsl
BpaLIAlOLMMUCS TEJIaMU BJIOJIb OCEH UX BPALLCHHUS.

3. Eciiu TOpCMOHHOE T10JI€ JIETKO OPUEHTUPYIOT CIIMHBI 3JIEKTPOHOB B aTOMax 10 OCH BPALLECHUS
TEJI, CO3IAr0IIMX 3TH NoJisl, Kak yreepxkaatot .M. [llunos u A.E. AKUMOB, TO TOPCUOHHBIE OIS
JIOJKHBI BBI3bIBaTh MHIYLIHPOBAHHOE M3JIyuyeHHe (DOTOHOB aTOMaMH, BO3HHUKAIOIIEE PU
MIOBOPOTE CIIMHA (MHTEPKOMOMHAIIMOHHOE U3JIy4Y€HNUE), HAlIPaBICHHOE B/10JIb OCU BPALLEHUS.

4. AToMBI BelleCTBa, FEHEPUPYIOLME UHAYLIMPOBAHHOE TOPCUOHHBIM I10JIEM
MHTEPKOMOMHAIIMOHHOE U3JIy4Y€HHUE, IOJIKHBI IPUOOPETaTh UMIYJIbC OTJA4U BJIOJIb OCH
BPALLEHUS CUCTEMBI U SHEPTUIO HANPABJIEHHOIO ABUKEHHS. DTUM MOXKHO OOBSICHUTh HOSIBJICHHUE
OCEBBIX CHJI B ONBITAX C BPAIAIOIIUMHUCSA THPOCKOIIAMH U MTOSIBIIEHUE IPOTUBOTOKOB B
3aKPYYEHHBIX CTPYSX.

5. Ecnu TOpCcuOHHBIE OIS - 3TO MOTOKH HU3KOOYHEPIETUYECKUX HEUTPUHO, TO OJTHOBPEMEHHOE
MOSIBJIEHHE OCEBBIX MOTOKOB ()OTOHOB ¥ HEUTPUHO NPU NPUBEACHUH TEJ BO BpallleHUE
noareepkaeT yrepxkaenue 1. [llunosa u A.E. AkumoBa o TOM, YTO BCAKOE
JJIEKTPOMATrHUTHOE U3IIy4EHHUE COITPOBOKIAETCS TOPCUOHHBIM U3IIy4EHUEM.

6. CriupaibHOCTh HEUTPHUHO SIBIISETCS SIpYAIIUM OATBEPKIEHUEM PAaBUIBHOCTH
YTBEPKICHHS TEOPUU ABUKEHUS O TOM, YTO BCAKOE IBHKEHHUE B IIPOCTPAHCTBE JOJIKHO
CONPOBOXAATHCS BPAILICHUEM.

7. B aTOMHBIX TIpoIieccax MOMHUMO JBYX U3BECTHBIX MPOSBICHUN HE COXPAHEHUS YETHOCTH,
BBISIBJICHHBIX B KOHIIE 70-X TOZ0B HOBOCUOMPCKUMU (PU3MKAMHU, JOJHKHO CYIIECTBOBATH €IIe U
TpEThE, 3aKIIFOYAIOIICeCs B TOM, YTO KaK U MPH ?-pacriaje, J0HKHa HabI01aThCsl aCUMMETPHUSI B
pacnpeieieHuu U3TydaeMblX aToMamM# (JOTOHOB BJIOJIb HATIPABIIEHUS CIIMHA s[pa aToMa W OCU
BpAIIEHUSI CUCTEMBI, COCTOSIIIEH M3 MHOTHX aTOMOB. DTa aCUMMETPHS MOXKET SIBJISITHCS
MPUYMHON MOSBJICHUS OCEBBIX CUJI M IPOTUBOTOKA B 3aKPYUEHHBIX CTPYSIX.

8. B nuteparype onrcaHo MHOTO SKCIIEPUMEHTAIILHBIX Pe3y/IbTaTOB U HAOIIOACHUH,
MOATBEPKIAIOIINX YTBEPKIECHUE TEOPUH JIBHXKEHHS O TOM, UTO BCSAKOE MOCTYMATEbHOE
JIBIDKEHHE 00513aTeITbHO COMIPOBOKIAETCs BpamieHneM. [Ipu 3 ToM Temna, IBIKYIIHECS B Cpee,
MpHOOPETAIOT IPABOBUHTOBOE BpalleHne. MOKHO MPEINOI0KUTh, 9TO 3TO 00YCIOBIEHO
MPaBOBMHTOBOM CIUPATBHOCTHIO H3Ty4aeMbIX MTPU ATOM HEHUTPUHO.

9. JIBr>keHrEe TOTOKOB MarMbl B MAHTUU 3€MJTU TI0 TPABOBUHTOBOM CITUPATIA OOBSICHSIET
dbopMHUpOBaHKE B HEW IIEHTPATLHOTO MPOTUBOTOKA MarMbl oT CeBepHOTo notoca K FOxuaOMY 1
TPYIIEBUIHOCTH POPMBI 3EMHOTO TIapa.

10. B Hempax CoJsHIIa TPOUCXOAMT TaKast e riao0aabHas MUPKYISIUS BEIIECTBa, KaK B
BUXPEBOH TpyOe, C IEHTPAIbHBIM MPOTHBOTOKOM OT MOJTIOCA K TOJIOCY, BPAIIAIOIIUMCS B
CTOPOHY, POTUBOIIOJIOKHYIO HAPaBJIECHUIO BpalllEeHUsI TOBEPXHOCTHBIX ciioeB CosHIa 1
obecrnieunBaromUM oxJaxaeHue sapa CollHIa, KOTOpoe, He UCKITI0UEHO, XOIOIHEE ero
dboTochepsl.

11. Camble ycTOWYUBBIE B IPUPOJIE BUXPH - 3TO TOPOUJIATIbHBIE BUXPU XUJUIA, CXEME KOTOPBIX
COOTBETCTBYET IN100ajabHOE ABMKEHHE BenlecTBa kak B ColHIle, Tak ¥ B Hepax 3eMHOTO I1apa.



12. ConHiie - 3T0 11en1asi KOJUIEKIUS pa3HOOOpa3HBIX ra30MIa3MeHHbBIX BUXPEH.

13. CaMble MHOTOYMCIICHHbIE U HanOoJiee MeJIKKie BUXpeBble 00pazoBanust Ha CoJHIIe -
BUJIUMBIC B TEJIECKON "MEJIKKE TpaHyJsibl" - TOKE UMEIOT TOPOUAAIBHYIO CTPYKTYpPY BUXpE
Xwuiia v SIBJISI0TCS KOHBEKIIMOHHBIMU stuelikamu benapa B ¢otocdepe CouHiia.

14. Tunnunblil paguyc "MeIKoi" COIHEYHON I'PpaHyJIbl PABEH CPEJHET€OMETPUYECKOMY OT
KJIACCUYECKOI'0 pajinyca IEKTPOHA U IPAaBUTALIMOHHOTO paanyca BeeneHHOM 1 coBnagaer ¢
TUIMYHBIM PaJyCOM HEUTPOHHBIX 3Be3A. IIpu 3ToM 00beM "Menkoii rpanyisl", Kak 1 00beM
HEHUTPOHHOMU 3Be311bI, COAEPKUT ~1060 00bEMOB HYKJIOHA - CTOJIBKO )K€, CKOJIBKO B 00BhEME
Bcenennoii conepxurcs 00beMOB HEUTPOHHOM 3BE3/bl. DTU COBNACHUS, 10-BUAUMOMY, HE
CllydaiiHbl, a OTPAKAIOT OOBACHAEMYIO TEOPUEH IBUKEHUS B3aUMOCBSI3b BELEH B IPUPOJIE U
B3aUMOJICVICTBUE PA3HBIX IOJIEH.

15. B Heapax CouHLa CyIIECTBYIOT aKyCTHUECKUE PE30HATOPBI, KOTOPHIE YCUIIMBAIOT
pOXIaeMbIe €T0 BUXPSIMHU 3BYKOBBIE KOJIEOaHMUs, a ITOCIEIHUE CIIOCOOCTBYIOT (HOPMUPOBAHHIO B
dorocdepe "Menkux rpanya” ¢ OIMHAKOBBIMH pa3MepamH.

16. Cxema nBukeHMsI ra3oB B "Menkux rpanynax" CojHIa HAIIOMUHAET CXEMY HUPKYJISIUU
BO3/1yXa B 3¢MHbIX TaillpyHaX, TOIBKO C ropa3ao OOJBIIMMU CKOPOCTSMH U SHEPTUSMHU.

17. B "mMenkux rpanynax" CojHIia IPOUCXOIUT pa3/ielIeHHE ra30B Ha BHICOKOTEMIIEPATYPHbIN
IOTOK, KOTOPBIN BeIOpachIBaeTcs BBEpX B poTochepy, U HU3KOTEMIIEpaTypHbIN, KOTOPBIN
OTBOJUTCS B IIyOb COJTHEUHBIX HEJP.

18. "Menkue rpanyiibl" ABISIOTCA BAXKHEUIIUM CTPYKTYPHBIM 3sieMeHToM CoJlHLA,
o0ecrneunBaroIUM IIPH YCKOPEHUH BpallleHUs a30B B HUX MPOLECC TPaHCPOPMHUPOBAHUS
BHYTPEHHEH 3HEPruM BELIECTBA B U3JIy4EHHE [0]] BIUSIHUEM MOILHBIX TOPCUOHHBIX MOJIEH 3TUX
Buxpei. [lo-BugumMomy, MMEHHO B HUX, a HE B LileHTpe COHIIA IPOUCXOAT PEaKLIUU EPHOTO
CHHTE3a, 00ecreunBatole TEIUIOBBIACICHUE U U3TyUCHHE.

19. ConHIie CBETUT ITOTOMY, YTO Bpamiaercs. BpaieHue ero kax 11eJ10ro ¥ BpallleHHe MHOKECTBa
"MeNKUX rpanyn" ABJseTcs Kak Obl TEM KaTallu3aTOPOM, KOTOPBIH BBI3BIBAET NMPEBPAILICHNE
YacTU MAcChl COJIHEYHOIO BElIeCTBa B 3Hepruto usnydenuil. (Konen uuratsl).

Wwunos I".A.
Teopusa cusmnyeckoro Bakyyma. Hactb wecras: «QKCrnepmMMeHTanbHble
NposiBrieHNs TOPCUOHHbIX noneny, Pasgen 1

dddexT popmbl

C npeBHHUX BpeMeH OBLIO 3aMe4eHO, uyTo (opMa mpeaMeTra OKa3bIBaeT CHIIbHOE
BO3/ICHCTBUE HA €0 BOCHPUATHE. DTOT (PaKT OTHOCHIN K MPOSIBICHUIO OJHON U3 CTOPOH
UCKyCCTBAa B Halllell >KW3HM, NpUAaBas €My CMBICI CYOBEKTHBHOTO 3CTETHYECKOTO
BUJCHUS peaqbHOCTH. OIHAKO OKa3aloch, YTO JIOOOM MpenMeT co3IaeT BOKPYT celst
«TOPCUOHHBIA TOPTPET», MPEACTABISIOMNNA cO00M cTaThyeckoe (WM AMHAMHUYECKOE)
TOpPCHOHHOE Tmoiye. Hampumep, craTMueckoe TOPCHOHHOE TMOJie COo37aeTcst (OopMoi
KOHYcCa.

Jns toro 4roObl yOeauTcs B CYIIECTBOBAHMM TOPCHOHHOTO TIOJS, CO3/1aBa€MOTr0
KOHYCOM, OBLI TPOBEACH IKCIIEPUMEHT, N300pakeHHbBIN Ha puc. 31. B aTom
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DKCIIEpUMEHTE TiepeHachIeHHbii pactBop conu KCl, Haxonsmuiics B wamke [lerpw,
ObUI ITOMEILIEH HaJl BepIIMHON KOHYyca. OTHOBPEMEHHO TAKOW € pacTBOP HAXOJIWJICS B
KOHTPOJIbHOM YalllKe, KOTOpasi He N0JIBeprajach BO3/A€HCTBUIO TOPCUOHHOIO MOJIS.

il

Puc. 32. PesynbTar
BO3JICHCTBUSI TOPCHOHHOTO
TIOJIS1 Ha TIPOIIECC
kpuctayum3zanuu conmu KCI: a
— KOHTPOJIBHBIN 00pazerr; 6 —
oOpa3zer] 00Iy4eHHbII
TOPCHOHHBIM TIOJIEM

Ha puc.32 npencraBieHsl pe3yabTaThl SKCEpuMeHnTa. Kpucramibl conu B KOHTPOJIbHOM
oOpa3lie KpynHble U BeJIMYMHA UX pa3inyHa. B cepenune obmyueHHOro oOpasua, Kyjaa
MOTIaJI0 TOPCUOHHOE U3TYYeHHE, KPUCTAIIIIBI MEJIKUE U 00JIee OJJHOPOIHBI.

HN3meHeHne CTPYKTYpPbI METAJVIOB
NoJ AeficTBHEM TOPCHOHHOI0 U3/ IyYeHHUS

[Tocne Toro, kak OblI0 OOHAPYKEHO, YTO TOPCUOHHBIE TIOJISI MOTYT U3MEHSTH CTPYKTYPY
KpuctayioB (cM. puc. 32), ObUIM TPOBEIACHBI OSKCIEPUMEHTHI 10 H3MEHEHUIO
KPUCTANTHYECKON CTPYKTYpbl METaJUIOB. DTH pe3yJbTaThl BIEPBBIE OBLI IMOJYyYEHBI
ykpauHCKuM ydeHbiM B.II. Maiibopomoii myreM BO3ACUCTBUS JAMHAMHUYECKOTO
U3ITy4EHUs TeHepaTopa AKMMOBA Ha PacIIaBICHHBIN METalI, KOTOPbIN IUIABUJICS B IIEUN
TammaHa.

Cxema 3KCepuMEHTAIbHOM YCTAaHOBKM IIPEJICTaBIeHA Ha puc. 33.
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Puc. 33. YcranoBka 110 H3MEHEHUIO KPUCTAINIMYECKON CTPYKTYpPhl METAIIIOB, IIyTEM
BO3I[€I>1CTBI/I$I Ha paciijiaB TOPpCUOHHBIM I10JIEM

[leur Tammana mpenctaBisieT coO0OM BEPTUKAIBHO YCTAHOBIEHHBIM mUIUHAP 1,
W3TOTOBJICHHBIH M3 0C000H TyromnaBkod crainu. CBepXy M CHU3Y LUJIMHAP 3aKPBIT
KPBIIIKaMH, OXJIAXKIAaeMbIMH BOIOM. MeTauIMUecKuil KOpIyc NUINHIPA, TONIIUHON 10,5
CM 3a3eMJIEH, TI0ATOMY HUKAKHE AJIEKTPOMATHUTHBIE TIOJII HE MOTYT IPOHUKHYTh BHYTPh
MWIMHIpa. BHYTpH meun B THUTENb 3 3aKJIabIBACTCS METALT 4 W TUTABHTCS C TIOMOIIBIO
HarpeBaTelIbHOTO0 dJIEMEHTa 5, B KaueCTBE KOTOPOr0 HMCMOJb30Ballach rpaduToBas
TpyOKa. [Tocie Toro, kKak MeTa1 pacruIaBUTCS, OTKJIFOYACTCSl HArpeBaTeIbHbBIN 2JIEMEHT
5 ¥ BKIIIOYAETCS TOPCHOHHBIA T€HEPAaTOp 2, pacrloIOKEeHHBIH Ha paccTosHuu 40 cM oT
ocH UWIMHIpa. TOPCHOHHBIN TreHepaTop oOdy4aeT HWiIMHIApP B TedeHun 30 MuH,
noTpeOsis mpu 3ToM MomiHOocTh 30 MBT. 3a Bpems 30 MHUH MeTaul OXJTaXIaiacs C

1400" C 1o 800°C" | 3arem ero BemEMATH H3 MeyYu, OXJIaKAaJIN Ha BO3yXe, IOCIIe Yero
CIINTOK pa3pe3ajcsi U MPOMU3BOIWICH €ro (U3MKO-XUMHUYECKUIl aHanu3. Pe3ynbTarsl
aHaIu3a I0Ka3ald, YTO y OOJy4EHHOrO0 TOPCHOHHBIM IIOJEM METajula MEHSUICS Iuar
KPUCTAJITMYECKON PEHIeTKH WM METaul UMell aMOp(HYIO CTPYKTYpy MO BCceMy 00beEMY
CJINTKA.

Ha puc. 34 u npencraBieH oOpasel] 0J0Ba, KOTOPbI ObUI MOABEPTrHYT TOPCHUOHHOMY
00JIy4eHUIO B pacIljIaBIIEHHOM BUJIE.



Puc. 34. U3menenue CTpPyKTyphl OJIOBa
(yBein. 6000): @ — KOHTPOJIbHBINA 00pazelr;
0 - O0JIy4eHHBII TOPCHOHHBIM TTOJIEM

BaxxHO OTMETHTH TO OOCTOSATENHCTBO, YTO TOPCHOHHOE M3ITyYCHHE TeHepaTopa MPOIUIO CKBO3b
3a3eMJICHHYIO METAJUIMYECKYIO0 CTEHKY TOJIIUHON 1,5 ¢cM M BO3/IEHCTBOBAIO HA PACTIABICHHBIM
MeTall. JTOr0 HEBO3MOXKHO JOOWTHCS HHUKAKUMHU JJIEKTPOMArHUTHBIMH Tojsmu. Ha pme. 35
[I0Ka3aHO U3MEHEHUE CTPYKTYPhI MEIU MO JEHCTBUEM TOPCUOHHOTO U3IIy4YEHHUS.

IIOJIEM

Bo3zgeiictBue TOPCHUOHHOTO H3JIYy4YCHHS Ha paciijiaB MCAU MOBBIMIACT IIPOYHOCTb U
IJIACTUYHOCTh MeTasuia. B Tabm. Ne 4 MMPUBCACHLI CPABHUTCIIBHBIC JJTAHHBIC UCCIICIOBAHUS
IJIACTUYHOCTH U TPOYHOCTU MEIU ITOCJIIC TOPCUOHHOTO BO3JCHUCTBHS.

Taomuma Nod
Xapakrepuctuka  [IpodHocTsh AlTp. 100% [TnacTuyHOCTH ATe  100%
COCTOSIHUS (TIp.) — (TTn.) =
MeTasa we | A P sz f e I
KonTponbhas 7.1-7.3 12-14 13.2-13.4 21-22
TUIaBKa
Oo6paboTtka 6.6-7.4 21-24 15.6-16.7 27-31
TOPCHOHHBIM

IIOJIEM



Bo3aeiicTBHe TOPCHOHHBIX I0JIEH HA BOLY
U pacTeHust

OnHUM U3 UCTOYHUKOB CTATUYECKOTO TOPCHOHHOTO TOJISI SIBJISIETCS OCTOSIHHBIN MarHuUT.
JleiicTBUTENIbHO, COOCTBEHHOE BpAIlEHUE JJICKTPOHOB BHYTPM HAMATrHUYCHHOTO
(dbeppoMarHeTrKa MopokaacT CyMMapHOE MarHUTHOEC U TOPCHOHHOE I0JIE MarHUTa (CM.
puc. 36).
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Puc. 36. TopcuoHHbBIE TOJIS, CO3/IaBa€MBbIe: a) OTACIBHBIM 3JIEKTPOHOM; 0) TOCTOSITHHBIM
MarHuTOM

CBs13b M@Ky MAarHUTHBIM MOMEHTOM (peppOMarHeTuka U €ro MEXaHMIeCKUM MOMEHTOM
Obuta oOHapykeHa amepukanckuM ¢uznkom C. bapuerrom B 1909 r. Paccyxnenus C.
BapueTTa ObUTM OYEHB MPOCTHIE. DIEKTPOH 3apsHKEH, CIIE0BATEIHHO, €r0 COOCTBEHHOE
MEXaHUYECKOE BpaIleHUE CO3JaeT KPYrOBOM TOK. DTOT TOK MOPOKAAET MATHUTHOE TOJIE,
oOpa3yroliee MarHUTHBII MOMEHT OJJeKTpoHa (cM. puc. 36 a). l3meHeHwue
MEXaHUYECKOTO BpalleHUs dJEKTPOHA JOHKHO TMPUBOJUTH K HM3MEHEHHUIO €ro
MarHuTHOTO MOMeHTa. Eciiv B34Th HE HAMarHMYEHHBIN (heppPOMarHeTHK, TO B HEM CITUHBI
AJIEKTPOHOB OPHEHTHUPOBAHBI B MPOCTPAHCTBE XAOTHYECKU. MeXaHMYEeCKOe BpalleHue
Kycka ¢eppoMarHeTuka TPHUBOJUT K TOMY, YTO CIHHBI HAYWHAIOT OPHUEHTHUPOBATHCS
BJIOJIb HANpPABJICHWS OCH BpalleHus. B pesymbTaTe Takod OpHUEHTAIIMM MarHUTHBIC
MOMEHTBI OTIENBHBIX D3JEKTPOHOB CYMMHPYIOTCS, U (EepPpOMATHETUK CTAHOBUTCS
marautoM. OmbiTel bBapHeTrTa 1O MEXaHHUYECKOMY BpalleHHIO (EepPPOMArHUTHBIX
CTEpXKHEH MOATBEPINIH MPABUIHHOCTh BBHICKA3aHHBIX BBINIE PACCYKICHUU U TOKA3alH,
4TO B pe3yibTaTe BpalleHus (heppoMarHeTuka y Hero BOSHHKAeT MarHUTHOE TOJIE.



MoxHO mpoBecTH OOpaTHBIM OMNBIT, @ MMEHHO, MU3MEHUTb CYMMAapHBIH MarHUTHBIH
MOMEHT 3JIEKTPOHOB B (peppoMarHeTuke, B pe3yibTare 4ero (heppoMarHeTUK HayHET
MEXaHUYECKH BPALAThCSA. DTOT OIBIT YCIEIIHO OblI MpoBeAeH A. DUHIUITEHHOM U A€
['aazom B 1915 1.

[TockonbKky MEXaHWYECKOE BPAILEHUE 3JIEKTPOHA MOPOKIAET €r0 TOPCUOHHOE IO0JIe, TO
T000M MarHWT MPEICTaBIsSET COOOH MCTOYHHK CTATHYECKOTO TOPCHOHHOTO IMOJIS (CM.
puc. 36 0). [IpoBepuTh ITO YTBEPKICHHE MOXKHO, JACHCTBYST MarHUTOM Ha Boay. Boma
ABIIIETCS AUDIEKTPUKOM, IMOAITOMY MAarHUTHOE I0JIe MarHUTa BO3JIEHCTBUS Ha Hee HE
okasbIBaeT. J{pyroe neiao TopcuoHHoe noje. Eciu HanmpaBUTh CEBEPHBII MOMIOC MarHUTa
Ha CTaKaH C BOJAOHW TakK, YTOOBI Ha Hee JEeHCTBOBANIO MPABOE TOPCUOHHOE IOJIE, TO Yepes
HEKOTOpPOE BpeMs BOJIa IMOJIy4aeT «TOPCHOHHBIN 3apsii» W cTaHOBUTCS mpaBod. Ecnu
MOJIMBATh TaKOM BOJOW PACTEHHMsI, TO UX POCT ycKopsieTcs. bbuio Takke oOHapyxeHo (U
Jaxe ObLI IOJy4eH MAaTEHT), YTO CEeMEeHa, 0OpabdOoTaHHBbIE MeEpe]l MOCEBOM IPaBbIM
TOPCHOHHBIM TIOJIEM MAarHUTa, YBEIWYMBAIOT CBOIO BCX0kecTb. OOparHbii 3ddekt
BBI3BIBAET JCHCTBUE JIEBOTO TOPCHOHHOTO TOJsl. BCXOXKeCTh CeMsH TIOCie  €ro
BO3JCHCTBUS YMEHBIIAETCA II0 CPAaBHEHUIO C KOHTPOJIBHOM rpynnoil. [lanpHeiiimme
OKCIIEPUMEHTHI TOKa3alld, YTO npasvlie cmamuyeckue moOpCUOHHble NOJisL OKA3bI8AOM
Onazonpusmunoe oelicmsue Ha OuosocUYecKue 00vbeKmbvl, a Jegvle NOJs OelCmeyom
Yyenemarouje.

[Munos I'.U. Teopus ¢pusnueckoro Bakyyma. Hactp mecras: « IKCIIEpPUMEHTAIbHBIE
NPOSIBIIEHUS] TOPCUOHHBIX nosieity, Pasnen 1/ «Axkagemus Tpunurapusma», M., D1 Ne
77-6567, my61.10795, 05.11.2003

[Toka xBatuT murar, monpoOyeM pazodparbcs C TOPCHOHHBIMH ToisiMu. UTaxk,
MBbl BBISICHWJIM, YTO JIEKTPOH BpAIalOIIMICS MO CBoed opOMTe, CO3/1aeT TOPCHOHHOE
nojie. A eciu OH caM IONaJaeT B TOPCHOHHOE IIOJ€, TO €CTECTBEHHO, €ro CIHH
CUHXPOHHM3UPYETCS C STUM BHEIIHUM TOPCHOHHBIM II0JIEM, YTO B KOHEYHOM HTOIe
U3MEHSET CTPYKTYpY MarepHaja, B KOTOPOM HAaXOJATCS 3TU 3JEKTPOHBL. ITO XOPOILIO
BUJHO Ha oOpa3lax pacIulaBOB, KOTOPblE KPHUCTAIM30BAJIMCH B TOPCHOHHOM IOJIE.
MeTamibl UMEIOT KPUCTAJUIMYECKYIO CTPYKTYPY, @ 4To OyJeT ¢ aMOp(HBIM BEIIECTBOM,
HarpuMep BO3AYXOM, I/l BCE MOJIEKYJIbl HACBIIAHbl KaK T€ LIAPUKU I MUHT-TIOHTA B
amuke? Ilo uaee, CIUHBI BceX 2JEKTPOHOB MOJIEKYJI, HAXOSAIIUXCSI B TOPCUOHHOM JIyue,
OyAyT CHUHXPOHHM3HPOBAHBI ATHM JIy4OM, a MPOCTPAHCTBO CTPYKTYPUPOBAHO B BUJE
JUIMHHOTO KpHUCTaU1a. ODTO PaBHO3HAYHO TOMY, YTO Mbl IIAPUKU JUIsl MHHI-TIOHTa
CJIOKWIM cToNOuKaMu. JIJist TeX, KTO XO4YeT B 3TOM pa3zo0parhces, rocnoaa KapaBamkuHel
BCE pa3IoXHIU 10 mojodkam. http://selftrans.narod.ru/v6_1/e/e01/e01rus.html Crates: K
BOIIPOCY O BO30Y:KIEHHOM COCTOSIHMU OPOMTAIBHOIO 3JIEKTPOHA.

HI/ITaTa U3 KHUTY ["'omomMon3uHbiX «I PaHUu HOBOI'O MHUpa».

....B apcenane Bmangumupa ['oHuapoBa ecTh elie 0JHO JTr000NBITHOE H300peTeHne. Ecnu Bam
CKaXyT, YTO Bally KBAPTHPY KPYTIIOCYTOYHO MPOTYBAET BETEP CO CKOPOCTHIO 30 KMIIOMETPOB B
CEeKYH]Iy, BPSJI JIU BBl CEPhE3HO OTHECETECh K ATOMY yTBepkAcHU0. Hy, a eciin Hammaue 3Toro
yparaHa nmoaTBepauT o0beKTuBHBIN pubop? IlpaBaa, cieayer oroBOpUThCS, 4TO peyub HIET HE O
MIPOCTOM BETpE, a 00 dPUPHOM.


http://selftrans.narod.ru/v6_1/e/e01/e01rus.html

Bunneiinme yueHble TPOIUIOTO CTONETHS, OBLIN YOSKICHBI B CYIIIECTBOBAHUH Ha 3eMJIE, TaK
Ha3bIBaeMoro ">3pupHOro BeTpa", 001yBarOIIero Hallly [JIaHEeTY, U BOSHUKAIOIIETO0, N3-3a €€
JBUKEHUSI B KOCMUYECKOM IIPOCTPAHCTBE, 3aM0JIHEHHOM, KaK TOT/1a CYUTAIOCh, CBETOHOCHBIM
sdupoM. Ho, Kak U3BECTHO, BCE MHOTOYHCIICHHBIE MOMBITKA OOHAPYKUTH 3(DUPHBIN BETEP
ycrexa He UMEJH.

OpnHako, MOCKOBCKUM yUYEHBIM yJ1aJ10Ch CO34aTh YAUBUTEIBHO IIPOCTOM ONTHYECKUN TPHOOp
"UuaukaTop 2pupHOTo BeTpa', UCHOB3Ysl KOTOPBIA OYKBAJIIbHO 32 CYUTAHHBIE MUHYTHI MOXKHO
yOeauThCs B CyLIECTBOBAHUM HEBUJUMOTO yparaHa.

HaOGnroenus mokasaiu, 4To it 3(pUpPHOTO BETpa HET IPerpasa, OH CBOOOTHO MPOAYBAET CTEHBI
JIOMOB, J1a00paToOpuii, HA3EMHBIX U MTOJI3EMHBIX COOPYKEHUH, TPOHU3BIBASL BCE CYILECTBYIOLIEE
Ha Hauel rianere. (Konen murarsr).

OdeHb HHTEPECHOE BUICHUE (DOTOHA TPEICTABIICHO B KHUTE JlpyHBaio Mesixuceeka «/[peBHsist
taiiHa [IBeTka XKuznu», Ctp.448 [1aBa aBeHaanaTtass — Mep-Ka-ba, Tesio CBeTa yesioBeka.

CBeroBasi BOJIHA JIBIDKETCS TaK, KaK T[OKa3aHO Ha pucyHke 12.20. Dnextpuyeckas
COCTABJIAIONIAS JIBIDKETCS MO CHHYCOMUIAJIBbHOM BOJHE IO OJHOW OCH, B TO € CaMOe BpeMs
MarHuTHasE COCTaBIIAIOLIAsl JBMKETCS 1oz yriaoM 90 rpamycoB K Hed, Takke IO CHHYCOUJIE.
OnHOBpeMEHHO Bech aTTepH Bparaercst 90-rpayCHbIMUA CETMEHTAMH.

Inekmpurenc kud

Puc. 12.20. JIpmkeHne cBETOBOM BOJIHEL

Onupasich Ha IpUBEICHHBIE IUTATHI, TonpoOyeM npeactaBuTh JIIC ¢ MO3UIMU TOPCHOHHBIX
MOJIEH.

BeprukanbsHblii moTOK 3¢upa co ckopocTthio 30 km/cek, (y ArrokoBckoro — 10.2 kv/cek),
Ha rpaHuiie pasaena cpel, oopasyeMbix [lonoctasimu Ctpykrypamu (I1C) 3akpyunBaercs B
BU/JIE BEPTUKAJIBHBIX BPALAIOLUINXCS JTYYUMKOB KOTOPBIE IIPY CBOEM JAJIbHEHUILIEM IBHKEHUN
BHU3, CTPYKTYpupytoT npoctpanctBo nox I1C. Ilpu sTom He 3a0bpiBaeM, 4TO Kaxablii (OTOH
u3nydeHHbI COJTHIIEM YK€ eCTh BPALIAIOIIUICS JTyYHK, U 00I11ast KapTHHA JIBUKCHUS
BpAILAIOLIUXCSI TOTOKOB OYEHb CI0XKHAS M CyMMapHbIN BEKTOpP HAIpPaBJieH B CTOPOHY
pOTUBONOI0XKHYI0 ComnHily. bonboil Bkiax B IpoLece 3aKpyYMBaHUs IPOCTPAHCTBA BHOCUT
3(upHBIH 3BYK (CKaJIIpHBIE BOJIHBI) u3aydaeMble ComHiieM u 3emuieii (Boaasr Marepun).
OOHapyXuUTh U3MEHEHUE CBOMCTB MpocTpancTBa [lomoctHON CTPYyKTYpOit MOXKHO C TOMOIIBIO
OmopaMku, OMOMasTHHKA, TOpcuomeTpa [ peOCHHUKOBA MITH TT0 U3MEHEHHUIO X012 YacoB.



N3menenus Beca [1C He mpoucxoaut, Tak Kak 3aKpyTka npoctpanctsa non I1C
pacripocTpansiercs u Ha npoctpancTBo Haj [IC. IlompoOyem ¢ 3TOl TOUKH 3peHHs IPEICTaBUTh
U3BECTHBIC BAPHAHTHI KOHCTPYKIIMU AHTUTPABUTALIMOHHON TUIaT(OPMBI, T.K. CIIOCOOOB
3aKpYTHUTb IIPOCTPAHCTBO MHOI'0, & OCHOBHBIM 3JIEMEHTOM CTPYKTYpPU3aLUU IPOCTPAHCTBA
asysieTcst BOJIA, KOTopast O4€Hb JIETKO CTPYKTYPUPYETCS TOPCUOHHBIMU IOJISIMU U J1aXKe
MBICJISIMU Y€JI0BEKA, CO3/1aBasl JIOKAJIBbHBIE O4ark CTPYKTYPHU3aLUu, KOTOPBIE PACIIPOCTPAHSAIOTCSA
Ha 60JIbII0N 00BEM OKPYXKAIOLIET0 IPOCTPAHCTBA U U3MEHSIOT €ro cBoiicTBa. CKaTUThCS HA
YPOBEHB 330TEPUKH MEHS, TEXHAPs 1O MO3ra KOCTEH, MOJBUIIIN 1BA HCTOUYHUKA:

1.Kuura u crarsu JpynBano Menxuceneka. Eciid 3TH HCTOUHUKY TIPOITYCTUTH Yepe3
CUTO 330TEPUKH, TO B OCTATKE OKAXKETCSI OYeHb MHOT'O TEXHUYECKUX MOAPOOHOCTEMN, HE
BCTPEUAIONINXCS B PYTUX UCTOYHUKAX. KHUTY ¢ KApTUHKAMU MHE y/1aJI0Ch HAHTH B MIOJTHOM
BapuanTe, Kaura 1 — «JIpesusist taitna [[{Betka XKusuu(Kuural).doc» pasmepom 12 681 216
Oaiit. Bropas kuura B ¢popmare .djvu, oTaenpHbIME I1aBamu, 13 r1aB, pazmep — 6 074 989 Gaiir,
rje Opai — He IOMHIO, YECTHOE CIIOBO!

2. Jloxymenrtansubiii puiasm «BOJA» tenexanana PTP, mpoarocepckuii neHTp
«MACTEPCKAS1»,2006 roa. Mue on gocraiics B Buje «Benukast taitHa Bojbl.avi» daitn
pa3zmepoM 669 122 560 Gaiit. HacTosiTensHO pEKOMEHIYIO TOCMOTPETb.

JlaBaiiTe ¢ 3TOW MO3UIMM PACCMOTPUM U3BECTHBIE KOHCTPYKIUU.

AsnonQirer B cBOCH KOHCTPYKI MU HCIIOJIb30BAJI IPUHIUIT MarHeTpoOHa, rac
QJICKTPHUYCCKOC U MAaIrHUTHOC I10JIA UMCIOT MCPIICHANKYJIAPHBIC BEKTOPA.

HeMmenkas rpaBuiana — no KOHCTPYKLMU OYeHb HanlOMUHaeT JBuratesb HJ10, onucaHHbIN
B kuure Paul E Potter «Gravitational Manipulation of Domed Craft». ( [Ipo 3Ty KHury 1men
pasroBop Ha Ckude).

[Tnardopma I'pebennnkoBa. KOHCTpYKTUBHBIX MOAPOOHOCTEH OUeHb Mano. ToIbKO
M3BECTHO, YTO OCHOBHOM 3(P(HEKT MPOU3BOINUIN MEIKOCETUATHIE OJIOK(PUIBTPHI.

OO1muM IpU3HAKOM ISl BCEX KOHCTPYKIUH SIBJISIETCS HAJIM4YKE BOJIbI, B TOM MJIM NHOM
BUJIE OKPY’KaBLIYIO IUIaThOpMYy.

AsuonOuier yietan ToJbKo HaJl cHeroM. B momemennn ekt OblT 09eHb CTa0bIM.

Hemenkas rpaBuiiamna serasna TOJIbKO HaJl BOJIOM.

My»XuK Ha Kamepe HaJo JIbAOM 3aMep3lel peku Pysa.

[Tnardopma ['peGeHHMKOBA JIeTaia TOIBKO JIETOM, KOT/Ia B BO3IyXe MHOTO Biaru. O4eHb
IJI0XO JIeTaja B JI0%K/Ib, 1 COBCEM HE JIeTalla 3MMOi1, KOora Bjlara Bo3jtyxa Obuia B BUJIE

KpHUCTAJJIOB JIbd, KOTOPBIC YK€ CTPYKTYPHUPOBAHBI HU3KUMHU TEMIICpATYpPaMHU.

BrIBo/1 HampammBaeTcsi OUH — 9TO 0€3 BOJIbI, U HU TyaAbI, 1 HU ciofsl! (K-¢ «Bonra-
Bonray).

A Temnepb 0e3 IIYyTOK J1aBaiiTe MOCTPOUM JICTAIOIIYI0O KOHCTPYKIIMIO Ha TIpUMepE SIIIUKA C
[IapUKAMU JUI IMHT-TIOHTa. Y CTAHOBUM Ha SIIIIMK arperar Jisi IPOU3BO/ICTBA IAPUKOB U
BKITIIOYMM ero. [llapuku pOBHBIMU KOJIOHHAMH BBIAABIUBAIOTCS MIOJI arperaT, MPUIIOIbIMas €ro
HaJ AIUKOM, IOKa CIIy4YailHbI{ MOPBIB BETPa HE HAPYIIUT CTPOMHOCTH KOJIOHH IIApUKOB, TOCTE



Yero arperaT pyxHeT Ha Auuk. Mrtak, arperat onupaercsi Ha cToi0 (WiH JTyd)
CTPYKTYPUPOBAHHOTO IPOCTPAHCTBA, JIEPIKATHCS HA HEM MOXHO JIO T€X I0p, MTOKa IPOCTPAHCTBO
coxpanser cTpykTypy. Ha 6a3e sToro mpumepa naBaiite pazdepemMcs C MIPUHLIUIIOM TOJIeTa
U3BECTHBIX KOHCTPYKIINH.

ABuonOuier. [Tocne 3anmycka npeoOpazoBatessi, IPOCTPAHCTBO MO MIATPOPMOii
HA4YMHAJIO CTPYKTYpPUPOBATHCS, YTO OLIYIIAIIOCH KUCIEHUEM BO PTY U T.II., IIOCJIE YETrO CIIe10Ball
ynap miaTdopMbl BBEpX U OHA 3aBHcajla Ha BBICOTE OKOJIO MeTpa. byaem nonarats, 4yto
KOMOWHAIMS CETOK M KaTYIIKH 3aKPyTWIA IPOCTPAHCTBO U OHO CTAJIO 00J1a1aTh CBOHCTBAMHU
«a0CoJIIOTHO TBEPJIOTO TEJay, KaK TOBOPUIIU HAIllM IPEIKU O CBOMCTBaX 3¢upa, Ha 4TO U
onupanach miardopma. [lanee, mporecc MEIJICHHO yracal, U €CJIM €ro He MOJIUTATh SHEPTUeH,
TO Tpoliecc yracai u miardopma nagana Ha 3eminro. Ho eciau B TedeHUH MOIyTOpa MUHYT, YTO
BHUCela maTgopma, MpOoCTPAHCTBO MOJKPYTUTH BKIFOYEHUEM IeHepaTopa, TO OHA MOACKaKHBaa
eiie BoIe. BoT Tak, nepruoau4eckoi moAMUTKON MOKHO ObLIO MOIEPKUBATH MIaTHOpMy Ha
CTOJI0€ CTPYKTYpPUPOBAHHOIO ITpocTpaHcTBa. [locie Toro, kak nepsast yaauHas MoJIelb
pa3buiiack, BTOpasi MoJiesb He 3apaboTaiia BooO1e. S monararo, 4To MpUYMHa ObLIA CIIETYIOIICH:

Eme uurara u3 kauru [dpynsano Menxuceneka «/pesnss taiina L{etka XXuzumy».

Ora(Haia) BceJIeHHas — U TYT 5 UMEI0 B BUAY BCE 3BE3/1bl M aTOMbBI, BEYHO OECKOHEYHO
HOSABIISIONIMECS M OECKOHEUHO HCYE3al0IUe — UMEET OCHOBHYIO JUIMHY BOJIHBI OKOJIO 7,23
canTumeTpa. Bel Mokere BbIOpaTh J100YI0 TOUKY B 3TOM [TOMEIIEHUU U OECKOHEYHO U BEUHO
HOTPYKaThCsl BHYTPb, TMOO0 BBIXOAUTH U3 HEE HApYXKY B Mpeesax 3Toi onpeaeaéHHoMl
BCENIEHHOM. B yXoBHOM cMbICTie 3Ta JTMHA BOJIHBI B 7,23 cM ecTh OM, 3BYK BCEJICHHOM B
Nunynsme. Kaxxaplii IpeaMeT 3TOM BCEIEHHONW MTPOU3BOIUT 3BYK COOTBETCTBEHHO CBOEMY
cTpoeHuto. Kaxplil 00beKT MPOU3BOANUT YHUKAIIbHBIN 3BYK. ECiiM BbIBECTH cpeiHee 3HauUeHue
3BY4aHUs BCEX OOBEKTOB B 3TOW BCEIEHHON 3TOTO TPETHEr0 U3MEPEHHUS, BbI OJIYUUTE ITY
JUIMHY B 7,23 CM 1 3TO OKa)XeTCsl MOAJIMHHBIM 3BydyaHueM OM JUIsl 3TOro (HaIlero) U3MepeHusl.

Bort Tak-t0, HEOOIBIIINE U3MEHEHUS B KOHCTPYKIIHH, 1 .... He PaGoTaer!

Hemenkas rpaBunana. OCHOBY KOHCTPYKITUH COCTABJISIIOT JIBE CETKH, HA KOTOPBIE
MOJIal0TCs MPOTUBOGA3HBIE BHICOKOBOJIBTHBIE UMITYJIHCHI C aBTOMOOHMIIBHBIX O00MH, KOTOpHIE
MTUTAIOTCS OT MarHeTo, BPaIiaeMoro KOJIeCOM, YTO PACIIONIOKEHO 0] ceTkamu. Ha kosece
VKperuieHbl 4 MarHuTa, 4 TOpU30HTANBHBIX U 4 BEpTUKAIBHBIX KaTYIIKU. 3amycK B paboTy
MIPOU3BOJIAIICS CIIEIYIOIIMM 00pa3oM. KOHCTpyKIHsI cTaBHIaCh BEPTUKAIBLHO U PACKPYIHBAIIOCH
koneco. [locne aToro, JI0XkKuUIach TOPH3OHTATIBLHO HA KOJIBIIIKY HaJ Bomoi. [laccaskup BCTaBisit
HOTH B (DUKCATOPHI U JICBOM HOTOM BKJIFOYAT TYMOJIEp Ha HeCKOJIbKO cekyH 1. [Tocite aToro oH
MPaBOM HOTOM HAXXUMAJI TIeAalb, KOTOpas 4epe3 TPOCHUK MOATATUBAIIA IIEHTPHI CETOK, MpUIaBas
CeTKaM KyT0J000pa3HyIo (hopMy, H3-3a Yero CTPYKTYpHU3AIHs MPOCTPAHCTBA MO/ IIAaTPOPMOi
ObLTa OoJIee TUIOTHOM, YeM HaJl T1aTdhOpMON U KOHCTPYKITUS TTPUTIOTHIMAIACh Hall BOJoH. Bee,
MO>KHO JIBUTAThCSl, HAKJIOHSS TUIAT(HOpMY ITyTEM MepeMEIIeHUs IEHTPA TSHKECTH MacCaXupa.
Tecna XOpoIIo cKa3ajl 0 TAKOM MPUHITUTIE TTOJIeTa:

Boigepxka u3 "JlerarensHoit mamuHel" Tecnsl: ... Y cTaHOBIEHHBIM Ha JIETATEIBHOM
MallliHe TeHepaTopoM, B HalpaBlIeHUH e€ NnoJera, yaansercs agup. Tak Kak, co BCeX APYrux
CTOPOH 3(Up MPOJIOJIKAET TaBUTh C MPEKHEHN CUIION, TO JIeTaTelbHasi MallliHA HAYHET
nBurathes. Haxonscek B Takoi MalnHe, Bbl He Oy/IeTe YyBCTBOBATh YCKOPEHUS, TaK Kak Aup HE
OyZAeT MpernsITCTBOBaTh BallleMY JBHKEHUIO...".

Y aanmuTh 3GUp HaM HE MO CHITY, a CO3J1aTh IPAIMCHT TUIOTHOCTH MPOCTPAHCTBA — ITO
MBI MOKeM!



AHTHrpaBUTAIMOHHAA I1aT(opma ['pedennnkoBa. CBeieHNN 0 KOHCTPYKIIMHA OYEHb
MaJlo, TOJIBKO TO, YTO 3TO IUIAT(HOPMOUYKA C IPAaBUTALMOHHBIMU MEJIKO-CETYaThIMU OJIOK-
¢mipTpamu, na Beepamu BHU3Y. [loka He OyaeM OTBIIEKATHCS HAa BApUAHTHI KOHCTPYKIUH U
IPOIOJKUM 00CYKAECHUE MPOSIBICHHUS] TOPCUOHHBIX MOJIEH.

L{uTaTa U3 CTaTbHU Bnagumnpa Mewepsivosa «(LJJOFTOHUT MU 3anag Poccuro?»

OKcnepuMeHTaTopbl AOBUNUCE, YTOGLI, B OTNMYME OT APYrUX reHepaTopoB TOPCUOHHOMO MOMsS, Y HWUX My4OK Obin
napannenbHbIM. MHOrokpaTHO NoA4epKMBarnoch, YTo peyb MAET He O BOMIHOBOM Morie, a O CTaTUYECKOM.

Copoknagunk 0co6eHHO BbIAENuIT MOMEHT Ge30nacHOCTM: MpeXae YeM ero MycTUnu B LeX, YCTPOMCTBO MpOLUSo
cepTudmukaumio Ha 6e3onacHoCTb.

3agaBanucb BOMPOCHl O MeToAax obHapyxeHust nons. CamMbiM MHTEPECHbIM
uHgvkatopom nons Obin Budyanusatop. OH npeacTasBnsan cobow cocyn ¢
AMCTUNNMPOBaHHO! Boaoir npu 10°C, Ha MOBEpXHOCTb KOTOPOW MOMeLleHa
pelleTka M3 NMAacTUKOBbLIX MOMOCOK, B y3nax KOTOPOW pacnonaranucb KyCOYKu
BaTbl, CMOYEHHbIE B pacTBOpe MapraHuoBokucnoro kanusa (cm. puc.1). B Boge
BO3HMKaNM BepTUKanbHble BUAUMbIE HUTOYKM OT PACTBOPEHHOW MapraHLOBKU.
MomelleHe okyca TOPCMOHHOTO reHepaTopa B 3TOT COCYA NPUBOAWIMO K

I EEEE R reR Ly WCKPVBIMEHMIO 3TMX HUTEN W Bu3yanusauum obnactu ¢okyca, Kak Lapa.
OKcnepvMeHTaTopbl MOMM MPOU3BONBHO Nepedsuratb OKyC M HabnogaTte ero
J_.e‘—H\I nepemeLleHue.
| k C.A. KypanoB coob6wun, 4to B nocnegHei wmogenu 2004 r. oH cpenan
I\ A MHOFOKOHBEPTOPHYIO cucteMy. B aToM mMoaenu npu BKMOYEHUWM reHepaTopa nyd

He cukcupyeTcs npumepHo 10 MuHYT. ocre NpoLecTBUA 3TUX MUHYT reHepaTop
BbIXOAUT Ha pabounii pexum. Ho camoe chaHTacTMuHOE, YTO, eCnu YCTaHOBKY
OTKIMIOYNTb, TO MyY NPOAOMKaET CBOKO paboTy Tak, kak OyATO ero He BbIKIHOYanu.
PucyHok 1. Cxema Busyannsaunm Yepes 1,5 yaca oH HauMHaeT crnabeTb, MOXHO BOOOLLE YHECTU YCTaHOBKY, HO
bOKyca TOPCHOHHOTO NONSA (PUCYHOK  nejicTBue nyya ( Ha3BaHWe YCMOBHOE) NPOAOMKAET (IUKCUPOBATLCS B TedeHMe 10
asmopa cmambu)YBenuumuTs >>> MuHyT. (B.TaTyp Hasean 3TOT apeKT «3MNeKTPOMAarHUTHbIA haHToM», KOTOPbIN
OH NOry4us, NPOBOASI CXOXWe 3KcnepuMeHTa B koHue 80-x rogoB. CM. «TaviHbl HOBOro MblwneHus», M., 1990 r.)

Bo BTOpo#t YacTu goknaga Bbictynun B.®.MNaHoB, KOTOpbI ckasan, 4To npobrnema ecTb, YTO AaHHbIA heHOMEH Hernb3st
Ha3BaTb KMNACCUYECKMM MOMEM, MOXET BbITb 3TO - BO3OYXXAEHWE BaKkyyMa.

OCHOBHBIM KOMIIOHEHTOM CTPYKTYPHU3allUuK NMpocTpaHcTBa sisercs BOJIA,
KOTOpasi OYEHB JIETKO CTPYKTYPUPYETCSI MACCOM METOJI0B, HAUMHAS OT MBICIIH, U KOHYas
ANIEKTPOMATrHUTHBIMU T'eHepaTopamMu. PaccMoTpuM ciydaid pa3roHa Tyd rpynrnod y4eHUKOB
JpyHBanib/10, KOTJ1a rpynmna 55 4eloBeK C MOMOUIbI0 BHEIIHEN CHHXPOHU3ALUH B BUIE MOJIUTBbI
HarpaBuia CBOM MbIciu B ctopony Counnita. U 9to, Boga ricuesna u3 arMoc@epsl 4TOOBI
npornyctuTh tyunr CoJHIIa, 1a HET MPOCTO BCE MOJIEKYJIBI (aTOMBI) BOJIBI 3aHSUIH MOJOXKEHHE MTPU
KOTOPOM HX COIPOTUBJIEHHE ITOTOKY MBICIH MUHUMAJIbHO, TO €CTh CTaJIM Ha peOpo BIIOJIb
noTtoka u nponyctuiu ayun Connua. UM Bona octanace B Tyyax u CosHile BUAHO. B nHaukarope
['peGennukoBa Ha THO OAHKW HAIUTA BOJA, a 3HAUUT BHYTpH 100% BIaXKHOCTH U BOJA JIETKO
CTPYKTYpUPYETCS OT PYK HaIlpaBJICHHBIX HA OaHKY, a COJIOMUHKA 3aHMMAaeT MOJI0KEHUE TpU
KOTOpPOM €€ COIPOTHBIIEHUE MOTOKY OyJeT MUHUMaIbHBIM. [lo1BeInBaTh HYKHO 00s13aTEIbHO
Ha MAyTUHY — OHa He uMeeT ddekra 3akpyunBanust. OIUH TOBAPHUIL 3aKPYTUI MAYTUHKY Ha
40000 060poTOB, M OHA HE UMENA OTJAYH.

Nrak, monpobyem onpeneauThes ¢ o0mel KOHIETIIMEH MoIeTa H3BECTHBIX KOHCTPYKIIHMA
C TIO3UIIMH TOPCUOHHBIX TONIeH (JTyueit).

1.Ha mnaropme Haxoauicst reHepaTop TOPCHOHHOTO MOl KOTOPBIN CTPYKTYypUPOBa
MPOCTPAHCTBO HAJl U O] TIAT(HOPMOIA.

2.Iloner ocymiecTBIIAICS 3a CUET CO3/IaHUS IPaJUEHTa CTPYKTYPHU3aLMK IPOCTPaHCTBA
HaJ U 1oJ1 I1aT(GOpMOH.

3.CTpyKTypupOBaHHOE MPOCTPAHCTBO, OKPY Karoliee miaThopmy 001a1aao CBOMCTBaMHU
Ij1a3smMbl, a OTCrH04a HCBUAUMOCTD, JICTKOCTh ABUXXCHUS B BO3AYXC U T.A.

4.T'peOEeHHUKOB MPEaYyPEK I, YTO JIETaTh Ha/l TUHUSIMHU dJEKTpOonepeaun, Haj
ropoJamMu M B TPO3Yy OMACHO. DTO MOATBEPKIAET MBICITH O TOM, YTO OH OMHUPAJICS Ha JIyd
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CTPYKTYPHUPOBAHHOTO TIPOCTPAHCTBA, T TIIABHBIM KOMIIOHEHTOM ObLlIa CTPYKTYpHUPOBAHHAS
BOJIa, KOTOpasi UMEET HyJIeBOE cOpoTuBieHue. Takum o6pa3om, nponeras Haa BB
ANEKTPOJIMHUEH JIyd CTPYKTYPUPOBAHHOM BOJIbI YCTpauBaj KOPOTKOE 3aMbIKaHUE B JIMHUU, 1A U
caM CJIY>KUJI MOJIHUEOTBOJOM C SKBUBAJIECHTHOM JJIMHON paBHOM BBICOTE IOJIETA.

5.Bot nouemy ['pebeHHIKOBY BCce BpeMsi MPUXOIUIOCH TIOJIPABIIATH MOJET MI1aTHOPMBI,
TaK KaK JIyd CKOJIb3UJI «TI0 TOpaM Jia 1o JJoJam» Jia ¥ Ha MaJIbIX BBICOTaX TPSCIO Tuiathopmy
CUJIBHO.

6.Ilnardpopma I'pebeHHMKOBa ObLTa 000PYI0BaHA CUCTEMOW aBTOPETYITMPOBAHUS
BEPTHKAIBHOU TSTHU, T/ OCHOBHBIM YYBCTBHTEIHHBIM JIEMEHTOM OBLI TPY3 B BUIC PYKOSATKH,
pacIooKEHHOM B HMKHEH YacTH CTOMKH pyisi. KpuBolui, HaXoaAmuiicss BHYyTpH
TOPU3OHTAILHOUN TPYOBI IPUBOIMI B IBXKEHHUE PhIYar KOTOPBIM OMUPAJICS HA PETYIUPOBOYHBIN
OOJT CKPBITHIN KOJIMAYKOBOM Taifikoii, a TOT B CBOIO O4Yepe/ib Yepe3 BEPTUKAIBHYIO TITY
HaKMMaJl Ha phIYar yrpaBlIeHUsI CTPYKTypaMu, KOTOPBIN ONMUpAJICs Ha OJUHOKHHA OOJIT,
PacTOI0KEHHBIN MO LEHTPY 3aAHEH MOJIOBUHBI ITAT(GOPMBL. YTOJI HAKJIOHA TPYOKH, B KOTOPYIO
BCTaBJICHA PYKOSATKA OMPE/IEISICT YyBCTBUTEILHOCTh CUCTEMBI aBTOPETYIMPOBAHUS M BUIHO, UYTO
B pe3yJbTaTe HACTPONUKU OHA ObLiIa H30THYTA.

7.Hcxonst U3 TOTO, UTO AIIEKTPOH, IIPH CMEHE OPOUTHI U3ITydaeT (POTOH, TO CTAHOBHUTCS
HNOHATHBIM pucyHok ['BC HouHOrO nosjera, rae noJ miatgopmoil BUIHBI CTPYH LIBETHOTO
U3ITy4eHHUs. DTO CBETATCS MOJIEKYJIbI BOJbI Y KOTOPBIX MO JEHCTBUEM TOPCUOHHOTO I10JIS
3JIEKTPOHBI U3MEHWIN OpOUTY.

BBIBO/IbI.

1.51 nonarato, YTO OCHOBHBIM IPUHLIUIIOM T0JIeTa IAaTGopMbl I peOeHHNKOBA SBIISETCS
VIUIOTHEHHOE COCTOSIHME CTPYKTYPHUPOBAHHOI'O IPOCTPAHCTBA BOKPYT MJIATPOPMBI, a HE
AQHTUTPAaBUTALMA U TeM 00Jiee XPOHOHBI.

2.Co31aTh CTPYKTYpPHUPOBAHHOE TIPOCTPAHCTBO MOKHO MHOTUMH MeTofamu. Hanboree
NEPCIIEKTUBHBIM 51 BUXKY 3aKpYTKY IIPOCTPAHCTBA ¢ IOMOLIbIO TOPCUOHHBIX MOJIEH.

3.I/ICXOI[$I W3 HEJIOKa3aHHOW KOHILIEIIIUH 4TO rpaBUTanivd, JICKTPUICCTBO U MAIrHETU3M
9TO MPOABJICHUA OJHOT'O TOPCUOHHOTO IMOJIA, TOJIBKO C pa3HbIMU (1)a3aM1/1, OTKPBIBACTCA
HEOOBATHOE I0JIC JACATCIIBHOCTH.

Yuras [pynBosno Menbxucueka MHE IOHpaBwiIack CTpykTypa LiBeTka XXuznu. 5
Pa3NIOKKII €€ B YETBIPE CJIOSI CETKH, cocTosimie u3 koner. (Cm. ¢aitn "4sloya_Flawer of
Life.cdr"). Bnonue BepositHo, uTo ' BC Hamekan Ha «CTpaHHO3BE314aThIe CTPYKTYPBD» KOTOpPHIE
HEBO3MOKHO M300pa3uTh B o0beme. LBetok XKuznu nonxoaut noxa sto onpenenenue. [pu
yXO0/i€ OT BEPTUKAJIBbHOW TOUKH 3PEHUS CTPYKTYypa TEPSET «3BE3THOCTH» U MIPEBPALIAECTCS B
Habop konel. B ¢aiine knukaliTe Ha 171a3 clI0sl 171 €0 3aKPBITUS, M BBl yBUANTE MOCIONHYIO
CXEMY PACIIOJIOKEHHSI CETOK.

Bot u Bce, uTo s XoTen Bam pacckazars. [IpuHOIITy M3BHHEHUS 32 HEKOTOPYIO
CyMOYpPHOCTh U HEMOCIIEA0BATEIHLHOCTh MOETO U3NokeHus. [Iporecc Hanmucanus AUiICs 3UMY —
BeCHY — Hauaso Jyera 2008 roza.

C yBaxxenuneM Ko BceM Mckaremsim — Avatar — Alex Alyano — alyano@yahoo.com

P.S. A MoxeT y Hac HailIyTcs 3HaTOKH KOTOPBIE MOTYT MIPOCIIYIIATh Ty4y?


mailto:alyano@yahoo.com

	100
	200
	300

