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akamemun Hayk, TI. CaHKT-

IeTepbypr 31 mapra (13 ampens mo HoBoMy crumo) 1914 rogma B CaHKT-
E-mail: galya_ostr@mail.ru [lerepOypre coctositace myOnmmaHas nekuus «J[Bmwkenume 6e3 Tpe-
OG6iacTh HAy4YHBIX HHTEPECOB: HUsI», IPOYNTaHHAs TpuexaBmuM u3 Tomcka npodeccopom boprcom
ONTHYECKHE METOABI JHAarHo- [lerpoBuuem BettnOeprom. B nmexitum ObUT peACTaBICH MPOEKT CKO-
CTHKH IUIa3Mbl, Tronorpadus, POCTHOM AOPOTH, B KOTOPOH KaIlCyJIbl ¢ acCaKUPaMH IepeMelanuch
HCTOPHUS HAYKH. B BaKyyMe IO TpyOe, pa3roHsutich a0 ckopoctu 800 kM/4ac u yaep-

KUBAJIMCh OT COIIPUKOCHOBEHHUA CO CTCHKaMH pr6bl CHJIaMHu Mar-
HUTHOI'O MOJIS. DTOT MPOCKT, Ha3BaHHBIA B TO BpeMs ((CI/IGI/IpCKI/IM
9ya0oM», MOYTH Ha CTOJICTUC ONCPCANIT TEXHUYCCKUC BO3MOKHOCTHU
CBOCTO BE€Ka.

KuroueBble cj1oBa:
MarauTHbIe JOPOTH, ABMKCHHE 0€3 TPEHUS.

Pu3nyecKne 0CHOBDI MpoOEKTa

MHTepec K 2IeKTpOMarHuTHBIM siBjIeHUsIM bopuc IleTpoBrY nposBiIsiil ¢ caMoro Hayajia cBoei
HaY4HOM JiesiTeTbHOCTH. OO0 3TOM CBHIIETEILCTBYET OIMyOIMKOBaHHBIN UM B 1902—1903 rr. MOHYMEH-
TaNbHEIA TPy (001muM 00beMoM B 1400 cTpaHUII) 10 HAXOKACHUIO BEPOSATHEHIIIETO 3HAYCHHS CKOPO-
CTH PacIpoCTpaHEHHs BO3MYIIEHIHA B 3()Upe Ha OCHOBE BCEX MMEBIINXCS K TOMY BPEMEHHU pe3yJbTa-
TOB aCTPOHOMHYECKUX M Ja0OpaTOpHBIX M3MepeHui [1], a Takke TeMa ero MarucTepcKod auccepra-
n «BrnusHUe cpelpl Ha 3IEKTPUUECKU-MarHUTHBIE B3auMoaeHcTBus [2]. B mepuon pabotsl B ToMm-
ckoM mnonuTexHuaeckoM HHCTUTYTe (1909-1924) B.I1. BeitaOepr npucTynu K MacItTaOHOMY HCCIIe-
JIOBaHMIO TEOMAarHUTHBIX SIBJICHHI, 0 9eM OyJeT paccKazaHo HIDKe. Tak 4To MpOeKT MarHUTHOM JT0po-
T'Y BO3HHK HE Ha ITyCTOM MecTe.
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Puc. 1. MarHuTHbI€ TUHUM CUJI, BTATUBAIOLIUX JKEJIE3HOE TEJIO BHYTPh cojieHou a [3]

Cama xe uzes BO3MOKHOCTH HCIOJB30BaHUS MAarHUTHBIX CHJI JUJISL JABMJKEHHS TPaHCIIOPTa
npunuia B rosnoBy bopucy [leTpoBudy Ha JIeKIUM MPU AEMOHCTPAMK MM TIpoOLiecca BTSATUBAHUS JKe-
JIE3HOTO CepAEYHMKA MATHUTHBIM TT0JIeM cojieHona (puc. 1).

Texkcr nekuu, npountanHoi b.I1. BetinO6eprom 31 mapra 1914 roga, Okl OTHOCTEIO OMYO-
JIMKOBAH B TOM e TroAy B Buae Opouropsl [3] (puc. 2, a). Heckonbko nosxke (B 1917 r.) B CLLA 6buia
oImyOIIMKOBaHa CcTaThs [4] Mo MarepuaiaMm AOKIaaa, caelaHHOTo BeitHOeprom Ha 3acemanuu Mmke-
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HEpHOW CeKIMM AMEPHKaHCKOM acCOIMalny 10 Hay4YHOMY mporpeccy (puc. 2, 6). B atux myOnukarm-
SIX W3J7I0KEHBI (PM3MYECKHE OCHOBBI NMPOEKTa MarHUTHOW NOPOTH, @ TAaKXKe€ HEKOTOPbIE TEXHUYECKUE
JeTaly ero BO3MOXHOM peanu3anuy.
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Puc. 2. TutynasHbIi JucT Oporiropsl [3] 1 00J10KKa aMEPUKaHCKOTO KypHaia [4]

[Ipu oObsicHeHnn cBoeill maew <«IBWKeHHs Oe3 Tpenus» bopuc IletpoBuu wucxoaut u3
OCHOBHOTO 3aKkOHa ¢u3uku — 1-ro 3akoHa HpioToHa. CorimacHO 3TOMY 3aKOHY «meno COXpausem
COCMOSIHUE NOKOSL UL PABHOMEPHO20 NPAMOJIUHENIHO20 OBUNCEHUs, NOKA KAKAA-HUOYOb NPULOHCEHHAA
K HeMy cuia He @vlgedem e20 u3 3moeo cocmosnusy. OCHOBHBIMH CHJIaMH, KOTOPBIE B PEalbHBIX
YCIOBUSAX TPUBOIAT K 3aMEJICHHIO JBIKCHHUSI TeJla W HMCKPHUBICHHIO €r0 TPACKTOPUH, SIBISIOTCS
TpPEeHHE U TpaBUTANUA. TpeHue MpOSIBIIAETCS KaK MPH JIBUKESHUHN Tella 10 TBEPIOi MOBEPXHOCTH, TaK H
B BHUJIC CONPOTHBIICHUS aTMOC(HEPHOTO BO3[AyXa WM BOJBI NPH JBIKEHHH B Ta3000pa3HON HIIH
KUIKOU cpene. UToObl n30exaTh TpeHHUs O Bo3AyxX, bopuc IlerpoBuu mpemmaraer MOMECTHThH TEJO
(BaroH) B TpyOy, M3 KOTOpPOW OTKa4yeH BO3IYyX, a YTOOBI M30€XaTh TPEHUS O CTEHKH Kamephl —
yYAEpKUBATh IBHKYIIEECS TEIO C MOMOIIBI0 MarHMTHBIX Tojel. [Ipu 3TomM BaroH, pa3orHaHHBIA 110
OHpeI[eHeHHOﬁ CKOpOCTH, 6y,ueT JABUTaTbCd B 3alaHHOM HAIIPABJICHUU 1O MHCPUHUU, HE HYXKIAACH B
JIOTIOJTHUTENTFHBIX 3aTpaTaxX YHEPTHH Ha MOJIepKaHue CKOPOCTH €ro ABMKEHUSI.

bopuc IlerpoBuu paspaboTan cXeMaTHYECKHH MPOEKT KOHCTPYKIIUH TPAHCIOPTHOTO
CpencTBa, NCUCTBYOLIETO 1Mo 3ToMy npuHimny (puc. 3). Baron 1 npencrasiser co0oil Kene3Hyro
Karcyiy, BHYTPU KOTOPOM MaccakMp pacrojaraeTcsi B Jie)KadeM IIOJIOKEHHH. BaroH aBukeTcs
BHYTPH TPYOBI 2, B KOTOPOW CO3/1aeTCsl BAKyyM. DJIEKTPOMAarHuThl 3, KOMIIEHCUPYIOIINE TPaBUTAIIHIO,
pacmojaraioTcsi Ha HEKOTOPOM PAaCCTOSHHUM JAPYT OT JApyra M MOCIEeNOBAaTENbHO BKIIOYAIOTCS TPH
NpUOMIKEHUH K HUM BaroHa, a BBIKIIOYAIOTCS NMPH NPOXOXAECHHUM BaroHOM CepeluHbl MarHuta. B
MPOMEXKYTKE MEXIYy MarHHUTaMH BaroH HECKOJBKO OITyCKaeTcsl ToJ neiicTBueM rpaButanuu. [lpu
TAKOM pACTOJOXEHHH COJICHOMAOB TpPaeKTopus 4 IBWKEHWS BaroHa OyJeT OnmM3Ka K CHHYCOHUJE
MaJIOH aMILTUTYBL.
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Puc. 3. CxeMa npsMOIMHEIHOTO y4acTKa MarHUTHOW TOPOTH

B pabotax [3, 4] mpencraBieHbl TaKkKe CXEMBI PAacIONIOKEHHS MarHUTOB IPU IOBOPOTaX,
CIyCKaX M IOABEMAax TPacChl, & TAKXKE CXEMbl CTAHLUHU OTHpaBICHUs (puc.4), a TaKKe CTaHLUHU
Ha3HAYECHHUS U [IPOMEKYTOUHBIX CTAHIIUH.
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Puc. 4. Cxemarnueckoe n3o0pakeHue cTaHuuu oTnpasieHus [4]: 1 — nocapounas mnardopma; 2 —
MIPOMEXXYTOYHAs KaMepa; 3 — BaKyyMHasi KaMepa, COSUHSIONIAsICcs ¢ BaKyyMHOI TpyOoit 4

Ha nnardopme 1 maccaxupsl pa3MeInaroTcsi BHyTPH BaroHOB, [IOCJIE YETO BXOJHOE OTBEPCTHE
BaroHa TE€PMETHUYECKH 3aKpbIBacTCsi. 3areM IiardopMmMa C BOCEMBIO BaroHaMH IEPEMEILIAeTCsl B
IPOMEXYTOYHYI0, BO3JYXOHETIPOHUIIAEMYIO KaMepy 2, U3 KOTOPOi OTKauyMBaeTCs BO3AYX, MOCTIE YEeTO
CTBOPKH BOPOT MEXIy KaMmepaMu 2 W 3 OTKpBIBAaIOTCS, W IUIaT¢opMa ¢ BaroHaMH MepeMelaeTcs
NEepHEeHIUKYISIPHO OCH TpyObl. B MOMEHT cOBIafeHUs] OCH BaroHa ¢ OCbIO TPyObl aBTOMAaTHUYECKH
BKJIFOUAETCS TOK B COJICHOU/IE, M BarOHBI OMH 32 JPYTUM BTATHBAIOTCS B KEPJIO TPYOBI.

MaxkcumanbHas CKOpOCTb, KOTOPYIO MOKHO JOCTHYb B TAaKOH cHCTEME, ONpeAesaeTCs] CUIION
OPUTSDKEHUST MarHuTa, HEOOXOAMMOHM JUIs KOMIIEHCALMM LEHTPOOEKHOH CHIIbl, BO3HUKAIOLIEH Ha
IIOBOPOTAaxX TPACChI: YEM Kpyde IIOBOPOT, T€M Ooubliel moikHa ObITh cuiia MarHuta. lIpennonoxus,
YTO MAarHWThl MMEIOT pa3syMHBIE pa3Mepbl, a cuja TOKa — pa3syMHyI0 BenuuuHy, bopuc IlerpoBuu
paccuuTal, 4To MpH pajguyce KpUBU3HKEI MyTH 750 M MoxkHO poctrdb ckopocT 800 xm/4. IIpu Takoii
CKOpOCTH paccTosinie oT MockBbI 10 BiaguBocToka MOKHO MpeoaosieTs 3a 11 yacos.

Jlexus bopuca [TerpoBrya ObuTa BCTpeueHa ¢ OOJIBIIMM UHTEPECOM M MMEJIa 3HAYUTEIbHBIN
pe3onanc B nipecce. B apxuse B.I1. BeitHOepra uMeroTCs I€CATKY, €CIIM He COTHH BBIPE30K U3 ra3eT U
JKYpHAJIOB TOTO BPEMEHH. 31IeCh s OIpaHUYyCh LMTAaTOW M3 craTeu llepensmana [5]: «He mozy
3a0bimb GneyamieHus, KOmopoe npousgen Ha XO0N00HYI0 nemepOypeckyio nyonuKy dmom cMenvii u

Cepusda JHepreTuka



BecTHuk Hayku Cubupu. 2014. Ne 2 (12) http://sjs.tpu.ru

OPUSUHATILHBIL NPOEKM, K020a 8 KOHYe MaApma meKyuje2o 200a uzobpemamens 6 Oiecmsiuell 1eKyuu
Hapucogan neped cryuwamensimu Kapmury oyoywen 6opvboul ¢ npocmparncmeom. Iloezoa, necywuecs 6
nycmome, 0e3 penbcos, Oe3 mpenus, 06e3 JTOKOMOMUBO8, C80O00HO U ObICMPO, KAK NIAHembl 8
mupoeom npocmpancmee... Ilpoexm peanen npu eceil ceoetl gpanmacmuunocmu. OH MexXHUYeCKu
HeYA36UM, pa3paboman 00 Menoyel. .. ».

IMonbITKN peaju3anuu NpoeKTa

B paborax [3,4] comepxarcs cBemeHHs O JIaDOPAaTOPHBIX OMNBITaX, NpoBeaeHHbIX b.I1.
BeitaOeprom B (hmsmueckoi nadoparopun Tomckoro TexHomorudeckoro nacruryta (TTHU) B 1911-
1913 rr. 111 TPOBEPKU €T0 UIEH.

Bor kak ommceBaeT bopuc Ilerpouu 3T10T 3kcnepumeHT [3]: «Onvimul noxazanu noawyio
B03MOICHOCMb PA30SHAMb NPU NOMOWU CONEHOUOO8 CO CPABGHUMENLHO HEOOTbUUM YUCIOM BUMKO8 U
CO CPABHUMENbHO CAAObIMU MOKAMU 8a20H (0kono 10 ke éecom) enympu meOHOU mpyodbl OUaMempom
25 cm, nooxeamumv €20 € NONY IAEKMPOMASHUMAMU 60 6DeMs OBUIICEHUS U 3ACMAGUMb €20
0gueamvcs 0anee, He KACdACh CMEHOK, a makxdice cgopauusams e2o ¢ nymu. Ilpasoa, onvimsi smu
nOKA, U3-3a HeOOCMAMOYHOCMU CPeOCms, NPOU3BOOUNUCL 6 6030yXe, HO NpU mex CPAGHUMNENbHO
HebONbUIUX CKOPOCHAX — NOPAOKA HECKONbKUX MEMPO8 8 CEKVHOY, — KaKUe MON’CHO OCYUeCmEUms npu
HEeO0IbUOM Npocmpancmee 0ist pazeona (oxono 1 m), conpomuenenue 86030yXa 3HaA4eHUsl He UMeem.
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Puc. 5. [leficTBytomuii makeT MarauTHo# noporu b.I1. BeitnOepra B ¢pusnueckoit nadopatopun TTHU.
Ha ¢otorpadun — yuennk bopuca IlerpoBuua, crynent A.H. Jlo6poBunos, B Oynymem — npodeccop
TTU
Ve Ha cragum 3amycka JabopaTtopHoro maketa (puc. 5) bopuc IletpoBud CTONKHYJICS C
CEpBE3HBIMH TPYIHOCTSIMH, O BO3MOXHBIX IYTSX MIPEOIOJICHUSI KOTOPBIX OH MULIET B [3, 4], a Takxke
[6]. ['maBHBIMM W3 HHX SIBJISIOTCS HEOOXOOMMOCTh CHHXPOHM3ALUHU HOCIECAOBATEIBHOIO BKIIOUCHHUS
MarHuTOB W TIPEIOTBPAIICHNE CONMPUKOCHOBEHHUS «BaroHa» cO CTeHKamu TpyOwl. B [3, 4] ommcansl
NPUHIMITHATBHBIE CXeMbl olOecreueHHss 0C30MaCHOCTH  JIBIKCHUS, BKIIOYAMONINE JIATYUKU
OTKJIOHEHHsI BaroHa OT 3aJaHHOHW TpPAaeKTOPHM W CHUCTEMY MAarHUTOB, KOPPEKTUPYIOIIUX OTH
oTKJIOHeHHsA. OIHAKO peain30BaTh 3TH CXEMbl aBTOMATU3ALMM M KOHTPOJS HAa MPAKTUKE AAXKe MPHU
CpaBHHUTEIBHO HHU3KHUX (mopsaka 10-20 Km/4) CKOpOCTSX IBYDKEHHs BaroHa, JIOCTUTHYTHIX B
71a00paTOpHBIX HKCIEPUMEHTax, ObUIO HEBO3MOXKHO H3-3a OTCYTCTBHSI HY)KHOTO OOOpYIOBaHHS W
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HEXBAaTKM CPEACTB. TpyAHO Aake MPEICTaBUTh, KaK JOJKHBI BBIPACTH BCE ATH TPYAHOCTU MpH
MOJTHOMACIITA0OHOH peanu3aiuy MpoeKTa U MPH JBMKEHUH BaroHa co ckopocThio B 8000 km/.

OrnennBas 3T 00CcTOATEILCTBA, b.I1. BeitHOSpT MPHUXOaUT K BRIBOAY, UTO I Hadaja CIeIyeT
MOCTPOUTH «OOJIETUEHHBIN» 3JEKTPOMAarHUTHHIN MyTh [3]. B 3TOM BapuaHTe BaroH KaTwics ObI IO
POBHOMY MOJIOTHY, HO AaBWJI Ha HEro JIMIIb Majol JOJieH CBOEro Beca, 0ojbplias 4acTh KOTOPOTO
KOMIIEHCHPOBaach Obl NPHUTSKEHWEM MAarHUTOB, PACIOJOXEHHBIX Haj BaroHoM. Eme Oomnee
JIOCTYITHBIM, TI0 MHeHHIO bopuca [lerpoBrda, MOT OBl OBITH «ITOJABECHON IEKTPOMATHUTHBIA ITYTHY», B
KOTOPOM BaroH KaTHJICS OBl TI0 MOTOJIKY MPIKUMAEMBIH K HEMY MarHUTaMH W 3JICKTPOMarHUTaMH C
CHJIOH, CIIeTKa IpeBBILIAIONICeH ero Bec. bojee TOro, mo KOHOMHYECKUM COOOpaKEHHSAM, a TaKXKe B
nensx OezomacHoctn bopuc IleTpoBHu mpenmaraer Ha MEPBOM 3Talle OTKA3aThCs M OT BaKyyMHOM
TpyOBb1. [ToTepst ke CKOpOCTH M3-3a TPEHHsI M CONPOTUBIICHUS BO3AyXa, HeM30eKHas TIPU pean3anun
9TUX «OOJErYeHHBIX» BapUAHTOB MAarHUTHOH JOpOrd, Morja Obl OBITH CKOMIICHCHPOBaHAa NpPHU
HEPHOANYECKOM BKJIFOUCHHUH BTSATUBAIOLIMX COJIEHOMAOB. [lo-BuaNMOMY, HMEHHO Takol 0OJIerdeHHbII
BapHaHT MarHUTHOMN JOPOTH N300paskeH Ha 00JI0XKKe aMePUKAHCKOTO JKypHaia (puc. 2, 6).

[Tocne ycmemrHoro 3amycka Makera MarHUTHOM moporn B 1913 r. B ToMmck mpuesxanu
Jeneraiyy 3apyOekKHbIX YUEeHBIX, aMEPUKaHCKUMH KHHOomnepaTopamu B Jaboparopun TTU Obu1 cHAT
HAy4YHO-IOKYMEHTaJIbHBIN KHHOGMIBM O mpodeccope BelinOepre m ero m3oOpeTeHHH, KOTOPBIA C
ycnexom aemonctpupoBaics B CIIIA non HazBanneM «Cubupckoe ayno» [6].

Crienyer oTMETUTh, YTO OyKBanbHO yepe3 ABa Mecsua mocie jgeknuu bopuca IlerpoBuua, B
Mae 1914 1., Ha BBIcTaBKe B JloHAOHE (paHITy3CKHM HWHXEHEpoM OMmiaeM bamure ObIT
MPOJAEMOHCTPUPOBAH JCHCTBYIONIMI MaKeT MarHUTHOW JIOPOTH, OCHOBAaHHOW Ha OJU3KUX MPHUHIIUAIAX
U TpelHa3HAUYCHHOW Il TPaHCIOPTHUPOBKH IOYTHI, YTO B e€lie OONbLIeld CTENeHH MPUBIIEKIIO
BHUMaHHE [IPEANPUHAMATEICH K 000UM IIPOEKTaM.

IIpoexT Oe3pensCOBOM MAarHUTHOW MOPOTH paccMarpuBajics B Ymparinernnn CuOUpCcKoit
JKeJIe3HOH Joporu, pacrmojioxeHHoM B Tomcke [6]. MHTepec k NaHHOMY NPOEKTY MPOSIBIAT U Psij
MHOCTPAHHBIX KoMIaHui. OHAaKO MPOEKTUPOBIIMKOB OTIYTHMBANIa BBICOKAs CTOMMOCTH pealn3aluy
MpOeKTa, KOTopas Jake B OOJETYeHHOM BapHaHTe, IO Cyry0O TpeABapUTENbHBIM OIIEHKAM
Bb.I1.Beitn6epra, cocrasmsina okono 200 Teic. py0. 3a 1 kM myTu. JIeHbrM HeMalble, YUUThIBasl, 4TO
OJIMH LAPCKUH pyOJIb TOr0 BpeMEHH COOTBETCTBYET puMepHOo 1300 coBpeMeHHBIM pyOIIsiM.

PaszpasuBmasics nerom 1914 r. IlepBas MupoBas BoiHa cmyTaja IJIaHBI IPOEKTHUPOBIINKOB.
Hu omna w3 crpaH, y4acTBYIONIMX B BOCHHBIX JEUCTBHUSAX, HE MOTJIA MO3BOJIUTH ceOe peann3amuio
CTOJb 3aTPaTHBIX IPOEKTOB B BOEHHOE BpeMs. B To e BpeMsa BoOiHa Jaja MOIIHBIM HMMITyJbC
pa3BUTHIO BOCHHOM aBHallUM, YTO B JAJIbHEHINEM, YXKe [0 OKOHYaHUU BOWHBI, IPUBEIO K CO3JaHHIO
TPaXTaHCKOM aBHAIMM W PEMIMI0 TpoOJeMy CKOPOCTHBIX ITEPEBO30K MACCAXHPOB Ha OOIbIIHE
paccrosinus. B pesynbraTe nHTEpec K MpOeKTaM MarHUTHBIX JOPOT HAJ0JITO yrac.

I'eomarauTHble uccaenosanus b.I1. Beitn6epra

B 3aromoBke Moel CTaTbu CJIOBa «MATHHUTHBIE JOPOTH» HE CIy4YaliHO ynoTpeOJCHBI BO
MHO>XECTBEHHOM uyucie. [Ipu 3ToM s He uMena B BUAY paszjMyHble BAPUAHTHI CKOPOCTHBIX JIOPOT,
npemnoxkeHHbx b.I1. BettnOeprom u O. bamnure. Bocmonb30BaBMICh Kak MPEIIOTOM IS HATICAHIIS
ATOW CTaThbU CTOJICTHEM JIEKIMU «J[BrkeHHEe 0€3 TpeHHUs», s X04y HAllOMHUTh O COBCEM JPYTUX
«MarHuTHeIX» noporax bopuca IlerpoBuua. A MMEHHO O JIoporax, HOPOWIEHHBIX MM BO BpEMs
SKCTIEIUIIAN, B X0OJI¢ KOTOPBIX OH 3aHUMAJICS H3MEPEHUEM MAarHUTHOTO TIOJIS 3eMIIH.

K mranomepHbpIM wnccnemoBaHusiM 3eMHOTO MarHetm3ma bopuc IletpoBuu mnpuctynmun B
Tomcke B 1910 r. DTH uccienoBaHUS NPOBOAMIKCH MOJ 3TUgo MeXAyHapomHONH MarHUTHOM
komuccnn Mucturyra Kaprern (Bammarron) m komuccum mpu Poccuiickoil akaneMuu Hayk,
KOOPJIMHUPYIOMNUX HCCIICIOBAHUS MarHUTOJIOTOB, COOTBETCTBEHHO, B MHPOBOM MacIiTade W Ha
tepputopun Poccun. KoHE4HO# NeNbl0 3THX HCCIENOBaHUN OBUIO TONydYeHHE OOIIeH KapTHUHBI
pacrpeneneHusi MarHUTHOTO TIOJIst 3eMJTH Ha BCel MOBEPXHOCTH 3€MHOTO mapa (Ha CcyIie ¥ Ha BOJe).
Bopwuc Ilerposnd ObUT Ha3HAUEH WIEHOM POCCHIICKOW MarHUTHOW KOMFUCCHH.

B To Bpems mis MHOTHEX paiioHoB CHOMpY JaHHBIE O MAarHUTHBIX W3MEPEHUSX, CICIAHHBIX B
MPEIIIECTBYIONINE TOJIbI, IOTHOCTHIO OTCYTCTBOBaNIU. Tak uto bopucy [leTpoBudy mpeacTosio ChlrpaTh
POITL TIEPBOTIPOXOIIIA B JIEJIe TCOMAarHUTHOW CheMKH CHOUPH, 1 0COOEHHO €€ CEBEpHBIX pailOHOB.
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[lnman reomarHuTHON cheMKH Obl1 paccuutaH Ha 10 5eT, HO COOBITHUS HCTOPHYECKOTO
Mmacmrtaba (IlepBast MupoBast BoiHa, PEBOIIONUS U TPaKIaHCKas BOMHA) CYIIECTBEHHO 3aTpPyIHUIH
ero peanmsanuio. Tem He MeHee Onaromaps kumydel sHeprun bopwuca [leTpoBuda B mcclieIoBaHIH
3eMHOT'0 MarHUTHOTO Ha Tepputopur Crubupu ObUI cAETaH CyIIeCTBEHHBIH MIar BIIEpe.

3a Bpems mpeOwiBanust B Tomcke b.I. BeitHOepr opranuzoBan 23 SKCHEOULIHU C LIETBIO
MPOBEJICHUSI T€OMAarHUTHBIX M3MEpPeHH. MapmpyTbl 3TUX SKCHEIUIUNA Tpojieranu: no I'opHoMmy
Anraro (1910); Bnons pexu Enuceit ot Kpacnosipcka no dyauaku (1912); mo Teppuropuu MoHromun
(1913); mo nytu u3 Bepxueynuncka no Uyiickoro tpakra (1913); mo 3amanHoit yacti Cubupu (1914);
no mapuipyTy Tomck — Kysneuk — Kpacnosipck (1915); mo O6u u O6cko-Tazosckoii ryoe (1920) u 1. 1.

KommaectBo cnenannapix b.I1. BeliHOeproM MarHUTHBIX OIpeaesieHni Ha Tepputopun CuOnupu
OrpoMHO. B cBs3u ¢ myOnukanmeil kaTanora CyxoImyTHBIX MarHUTHEIX n3Mepennii MactuTyTa Kaphe-
ru B Bammnrrone bopuc [lerposuu [8] cpaBHMBaeT YUCIO MarHUTHBIX ONPEAEICHUN, BHIMOTHEHHBIX
coTpynHukamu ero rpynmnbl TTU, ¢ moaHbIM KOJTUYECTBOM MarHUTHBIX ONpeeNIeHH OoT/Ies1a 3eMHOI0
MarHetuzMa MHctutyTa KapHeru v npuxoauT K BeIBOAY, 4To Ha TTU npuxoauTcst NpUMEpPHO YeTBEp-
Tas yacTh BCeX CyXOMyTHBIX onpeaeneHuid. C ropeusto bopuc IlerpoBuy oTMeuaer, yTo U3-3a HEAOC-
TaTKa XOPOIIUX MAarHUTOMETPOB OKOJIO TIOJIOBHHBI OTpe/AeieHni ObLTH HEMONHBIMU: CaMOJIETHHBIH,
YOPOIIEHHBI MAarHUTOMETP, U3TOTOBJICHHBIH B (u3udeckoil maboparopun TTU, mo3Bossut ompene-
JISTH TOJIBKO JIBE€ KOMIIOHEHTHI BEKTOpa MarHUTHOTO MOJIS.

Jy1a mosrydeHust poCTPAaHCTBEHHBIX pacnpeaeneHuii Maraetnsma B Cubupu bopuc Iletposuu
UCIIOJIb3YET BCE TOCTYIHBIE €My aHHbIE O MArHUTHBIX U3MEPEHUSIX: MaTepUajbl CBOMX 3KCIEAUIIHM,
onyOJIMKOBaHHbIE JaHHBIE JPYTUX MAarHUTOJOIOB, a TaKXe BCE MaTepHalbl IO HW3MEPEHHIO
CKJIOHEHHs, KOTOpBIE YJaloch U3BIEYb M3 AapXMBOB pa3HbIX BEAOMCTB. [l TOIXy4deHHA
MPOCTPAHCTBEHHOIO pacHpelesieHUus] MarHeTu3Ma Ha JaHHOW TEPPUTOPUU HYKHO KaK MUHUMYM
MIPUBECTH BCE TOJIy4YE€HHBIE JaHHBIE K OJHOMY BPEMEHH IIyTEM BBEACHHS BPEMEHHBIX IOIPABOK H
0000IINTh JaHHBIE BCEX MAarHUTHBIX WM3MEPEHUH, CIETNaHHBIX HCCIEAOBAaTesIMH Ha JaHHOH
TEppUTOPUM B pa3Hoe Bpems. M3 ckaszaHHOro ciexyer, 4YTO HCXOAHBIE MJAHHBIE MarHUTHBIX
HaOJIFOICHUIA TIOJIBEPTAIOTCS B NadbHEHIIEM CIIOXKHOW M KPOMOTIHBOW oOpaboTke. He BmaBascy B
JeTany Takoi 00paboTKH, OTMEUy CyllecTBeHHBIH Bkiaa bopuca [lerpoBuua B pa3paboTKy METOIUKU
00paboTKH HAOMIOACHUI NPUMEHHUTENIBHO KaK K MpoOiieMaM 3eMHOr0 MarHeTu3Ma, Tak Hu Ui
LIMPOKOI0 Kpyra JpyruX €CTECTBEHHBIX HAYK.

Hauas ¢ cocraBnenus MarHUTHBIX KapT Cubupu, bopuc Iletpoud 3arem cobupaet, oopada-
TBIBaET W 0000I1aeT BCe JOCTYIHBIE €My JIaHHbIE MarHUTHBIX ompeneneHuid Ha Teppuropur CCCP u
myOnuKyet MarHUTHBIE KapThl [loBomkbs, [lpuypanes u JansHero Bocroka.

Hauarsie B ToMcke uccienoBanusi 3eMHoro Mmaruerusma bopuc Ilerposuu nponosmkaer B Jle-
HUHTpaje, cHavasa B [ 1aBHOU reodusnyeckoi oocepBaTopuu, a 3aTeM B HCTUTYyTE 3eMHOr0 MarHe-
tuzma (BHUU3M).

B 1929-1933 rr. nox ero pelakuueil BBIXOAUT TPEXTOMHBIN «KaTanor MarHUTHBIX U3Mepe-
uuii B CCCP» [9]. U, koneuno, Bopuca IlerpoBrua OECrOKOUT HAJUYME HA MArHUTHBIX KapTax HE
npocTo OeNbIX MATEH, & OTPOMHBIX O€JIBIX TEPPUTOPHIl B OISIPHBIX 00IACTSIX.

PaboThl 10 cOCTaBICHHIO MATHUTHBIX KapT M KAaTaJOTOB IS MOJIAPHBIX 00JacTel ObUIH 0Co-
OCHHO aKTyaJIbHBI B CBS3M C HadaJloM 0CBOeHUsI CeBepHOr0 MOPCKOTO MyTH M MacImTabHOTO HcCIeno-
BaHus Apktuku. B tecHom koHTakTe ¢ bopucom IleTpoBuueM MarHuTHBIE ompeaereHus B ApKTHKE
npoBoania ero yaeHuk E.K. ®enopos, cHauana Bo Bpems 3uMoBOK Ha 3emiie @panna Mocuda, a 3atem
BO BpeMs IUTaBaHWs Ha JbAWHE B cocraBe skcnenuiyu [lamanmnaa. B 3amerke [10] bopuc [letpoBud
nuet: «Bcesaxoe ceudanue ¢ E.K. @edoposvim docmasnsiem mHe 601buioe YO08oabCmaue, mem 6oiee
YMO OH NPUXOOUM KO MHE He C NYCMbIMU PYKAMU, NPUHOCS KAXCObIU pa3 «C Nblla 20paduey pe3yiib-
mamwl 06paboOmKU c80UX OnpedeneHull 8 ROIAPHBIX 00IACMSX, CYUWECHEEHHO NONOIHAIOWUE COCMAs-
JIEHHBLI MHOI0 KAMAi02 MASHUMHBIX onpedenenutiy. JIpyroit ero yuenuk, B.X. Byi#HUIKHiA, MpoBOIAIT
MarHuTHeIe u3MepeHus o nporpamme b.I1. BelinOepra Bo Bpemst npeiida Ha 3aTepTOM JIbAaMH JIEAO-
xoxe «CemoBy.

bopuc IlerpoBuu cobupaer u 0606maeT HHOOPMAITHIO 0 MaTHUTHBIX OMPEICICHUSIX B ITHX
00JacTax, OOBITYIO TEPOMUECKUMH YCUITUSIMH UCCIe0BaTeNeH-TIOIIpPHUKOB. B pe3ynprate 06padboT-
KM 3THX JIaHHBIX UM MOCTPOEHBI MarHUTHbIC KapThl ApKTuKH [11] ¥ U30TOH (JTUHUN PAaBHOTO CKIIOHE-
HUS), IPUBEICHHBIE HA PHC. 6.
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Puc. 6. Kapra n3oron (JInHHIA paBHOTO CKJIOHEHUS) ApKTHIeCKO# obmactr Ha 1930 T.

B o6meit cnoxknoctr okono 100 padot Bopuca IlerpoBruda mocBsIeHO UCCIIEAOBAHUAM Mar-
HUTHOTO IO 3emun. brubmmorpadus u 0630p pador b.I1. BeliHOepra mo MarHUTHON TEMaTHKE MPH-
BeZieHbI B KHUTE [12]. IMEHHO 3TO HampaBiieHHe Hay4YHOH JEATENbHOCTH MOKHO Ha3BaTh €ro IJaB-
HOH MArHMTHOH JOPOroii.

Yro kacaercs ero npoekra, 100-1eTHIO KOTOPOTrO MOCBSAIIEHA HACTOSINIAS CTaThs, TO, IO BOC-
MMOMUHAHUSAM MOETO 0TIa, Beceromoma bopucosnua BeitrOepra, 3ToT npoekT mo nHunmatuse boprca
[erpoBuya B 30-x Tomax ObUI B MHHHATIOPE BOIUIOIIEH Ha JICHMHTpaJCKOM MmouYTamTe, TAe B TEUCHUE
KaKOIr0-TO BPEMEHH HCIOIb30BAJICS ISl TPAHCTIOPTUPOBKH MTOUYTOBBIX OTIPABICHUH.

Jo mocnennux nHeit cpoeit xu3Hu b.I1. BeliHOepr ocraBancs HadaIlbHUKOM TEOPETHUYECKOH
rpynsl HUM3Ma. B teuenue 3umbl 1941-1942 1T, B TsOKEISHIIHX yCIIoBHUAX O10KkaaHOro JIeHWHTpa-
na bopuc IlerpoBuu mo 12—13 gacoB B AeHb paboTan Haj cocTaBieHHeM MUPOBOIO MarHUTHOTO Ka-
tanora. K coxanenuro, 3aBepIInTh STOT TMOCIETHUA TPYA CBOel kxu3HH OH He ycren. b.I1. BeitnOGepr
ymep ot ucromenus 18 anpenst 1942 rona. M3 ero HaydHOW rpynmsl HE BBDKWI HUKTO: OJTHU TOTHOIH
Ha (QpoHTe, Npyrue ymepiu or rojoaa. B cenrsOpe 1941 r. B 6osx mox JlennnrpamoMm morud ero
cpeanuii ceiH — Kupwin bopucosuu Beiin6epr, kotoporo bopuc [leTrpoBud cunTan cBoMM NpeeMHU-
KOM B 00JIaCTH 36MHOI'0 MarHeTusMa. Tak 4YTo MOCje OKOHYAaHUSI BOMHBI HEKOMY OBUIO 3aBEPLIMThH U
oIy OJIMKOBATh €T0 He3aBEPIICHHBIC TEOMarHUTHBIC TPYIbI.

YroObl HE 3aKaHUMBATh CTAThIO HA CTOJIb IPYCTHOW HOTE, 51 XOUYy BEPHYThCA K IMPOEKTY Mar-
HUTHOH opory U K neknuu b.11.BeitnOepra «J{Bikenue 0e3 TpeHU.

Bce HOBOE — 3TO Xopomo 3a0bITOE crapoe

O mpoekrax MarauTHBIX gopor b.I1. BeiinOepra He BcommHamu M0 KoHIA 20-TO CTOJETHS,
Korja cHavyana B Slnonun, a 3ateM B CIIA, ®pannuu n Kutae Haganu mosSBISTHECS MOHOPEIHCOBEIE
noe3/ia Ha «MarHuTHOW moaymike» (puc. 7, a). Jlpyroe Ha3BaHHe TaKHUX IOE3]I0B — MarjieB, YTO pac-
mr(pOBBIBAETCS KaK «MarHUTHAS JICBUTANW». Pa3roHseTcs 3TOT moe3 Kak OOBIYHBIN, HAa KOJecax,
3aTeM KoJjieca TIOCTENeHHO BTATHWBAIOTCA, KaK IIACCH Yy CAMOJIETOB, M MOE3/ JIBMKETCA Hal PENbCcoM,
MOJIZICPKUBACMBI MOIITHBIMU MarHUTaMH, PACIIOIOKEHHBIMHU BIIOJIb peiibca. Ha aHanoruto Takux mo-
e3noB ¢ m3odperennemM b.I1. BeitHOepra nepeeiM ykazan ['ennaanii Yeprenko [13—15]. Ioe3n, kypcu-
pyrormmii Mexxay Illarxaem u a’spormopToM, AocTUTAeT CKOPOCTH 430 KM/9 M TIPEoJ0IeBaET PacCTOsI-
Hue 30 KWIOMETPOB 32 8 MUHYT (C y4eTOM pas3roHa u TopMokeHust). HenaBao pexopa ckopoctu B 581
KM/4 mocTaBui simoHckuil mMariieB (581 km/u). [lockonbky Takue moesna JBUKYTCS B BO3AyXE, a HE B
BaKyyMe, WX MPOTOTHIIOM, C HEKOTOPHIMH OTOBOPKaMH, MOXHO CYHTATh «OOJIErdeHHBIN» BapHaHT
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MarHuTHOU noporu BeiinOepra [3]. [1aBHBIM HEOCTATKOM TOE3/I0B HA MarHUTHOMW TOJYIIKE SIBIIS-
FOTCs OOJBINIME 3aTPaThl HA CTPOUTEIBCTBO MOJOOHBIX JOPOT, YTO OTPAaHWYMBAET BO3ZMOXKHOCTH YBe-
JMYEHUS NaTbHOCTH MTEPEBO3OK.

Puc. 7. MoHopenbCcoBbIN M0€3/1 HA MarHUTHOM MOIyIIKE MarjieB

Coscem HemaBHo (13 aBrycra 2013 r.) xak nogapok k 100-neturo unen «/IBnxenus 6e3 Tpe-
HUS 110 POCCUIICKOMY TEIEBUACHUIO ObUIa [IOKa3aHa MIPE3EHTALUs [IPOEKTa CBEPXCKOPOCTHOTO I0€3-
na «Hyper loop», pa3paboTaHHOrO aMepUKaHCKUM HHKeHepoM DioHoM Mackom (puc. 8). CornacHo
3TOMY NPOEKTY, ABMKEHHE T€PMETHUHBIX BarOHOB C MacCaXUpaMu OyJeT MPOUCXOIUTHh BHYTPU TPY-
GBI, W3 KOTOPOH BO3MyX OTKaueH 10 dopsakyyma (10 oT aTMocdepHOro 1aBieHns), a pasroH u TOp-
MOKEHHE OCYILECTBIIITHCS C IIOMOIIbIO MOIIHBIX 3JEKTPOMArHUTOB. DTO POAHUT JIAHHBIM NPOEKT C
npoekToM b.I1. BeiinOepra, 4o u ObIJIO OTMEUEHO B TOM kK€ TENCBU3MOHHOM Mporpamme, a 3aTeM U B
cratee [16], ormy0nMKOBaHHOM B OJHOM M3 meTepOyprckux razer. OAHAKO UMEETCs M MPUHIHUINAIb-
HOE pa3Iniue MEX]y 3TUMH IPOEKTaMU: AJIs IPEAOTBPAILCHU COIPUKOCHOBEHUS BaroHa C JHUILEM
TpyOBbl B mpoekTe DioHa Macka mpearoaraeTcsi UCIoNb30BaTh HE MarHUTHYIO, 8 BO3AYIIHYIO T10-
JOYLIKY, CO3/1aBaeMyIO C TIOMOIIBIO MOIIHOW TypOuHEL [lo pacyeram aBTOpa NMpoEKTa, Takas cUcTeMa
ITO3BOJIUT Pa30THATh BaroH o ckopoctu B 1200 kM/4. K Tomy xe aBTOp oOemaer 10-kpaTHOE yMEHb-
HIEHUE CTOMMOCTH CTPOUTENILCTBA JAHHOW JIOPOTH IO CPAaBHEHHIO C IPYTUMHU MTOJIOOHBIMH TIPOCKTAMHU.
[pennonaraercs, uro «Hyper loop» Oyzmer kypcupoBath Mexay Jloc-Anmkenecom u Can-
®panuucko, npeononesas paccrosiue B 600 kM mexny HUMH 32 30 MUHYT.

4 4 .

Puc. 8. TTpoekr noporu «Hyper loop» Dmona Macka
OcobeHHO MHE MOHPAaBHUJIOCH B IpoekTe DioHa Macka To, YTO BCIO 3HEPTHIO, HEOOXOIUMYIO
Ut QYHKIIMOHUPOBAHUS 3TON CHCTEMBI, JOJDKHBI 00ECTIEYHTh COJTHEUHBbIE OaTapen, PacOI0KEHHBIE
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Ha BHEUIHEH MOBEPXHOCTH TPaHCHOPTHHIX TpyO. Ecam 3TOT mpoekt Oynet peanu3oBaH, cOyneTcs emie
onHa Mmeuta npodeccopa BeiinOepra: eme B 1911 1. B 01HOM U3 CBOMX MyOJIMYHBIX JIEKIUH, MPOYH-
TaHHBIX B pAne ropoaos CHOUpPH, OH paccMaTPHUBAIl «HENOCPEOCMBEHHYI0O NEPEPADOMKY COJIHEUHOI
IHEPeUU 8 MEXAHUUECKYI0 KAK uoean mexHuxu o0yoyuiezo». B nanpHEHWIIeM TeIMOTEXHHUKA CTaya
OJIHUM W3 Ba)XHEWIIMX HANpaBJICHUN €ro Hay4HOH M NMPaKTUYECKOH NESATENBHOCTH, U OH IO INpaBy
CUUTAETCSI OCHOBONOJIOKHUKOM OTeYeCTBEHHOM reiMoTexHMKHM. OJHAKO 3TO HANpaBJCHUE Jes-
tenpHOCTH bopuca IlerpoBuua BeitHOepra BRIXOIUT MAIEKO 3a PAMKH HACTOSINEH CTAaThH, U K HEMY
MOYHO OyZleT BEpHYTbCS B OyyIIEM, 1O TOBOAY KaKOr0-HHOYIb OUEPEIHOTO F00MIes.
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