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HesamenuMblii CIyTHHK Mopexoxa

Kro He 3Haer kommaca? HamarHuueHHasi crpeJika ykasblBaer
OMHWM KOHILIOM Ha CeBep, IPYrHM Ha Ior, loMoras OpHEHTHPOBAaTb-
Csl — OINpelesaTh CTPAHBl CBETA.

Coscem mpoctoif npu6op, HO pasHOOOPA3HO €ro MPaKTHUECKOoe
TpUMEHEeHNe B Hallle BPEMsl ¥ OFPOMHYIO POJIb CHIrpaj OH B HCTO-
pun yesoBeuecTBa. Jla M y caMoro Kommnaca, Kax y BCeX BeJHKHX
u300peTeHuH, 10/rass HCTOPHs.

Briepsble yauBHTE/NbHBEIE CBOHCTBA MarHuTa OBIM OTKPBITH B
Kurae. Tam yxe GoJibllle 3 TBICAY JeT HA3ajh 3HAJIH O TOM, 4TO
KyCKy 0COGOH pyabl (MarHeTuTa, Wid MarHHTHOTO KeJe3HsIKa) 00-
J1aflaloT CrOCOOHOCTBIO NPUTATHBAThL K cebe M yIepKUBATh JIETKHe
2Kesie3Hble TIpeaMeThl. Takoli ecTecTBEHHB I MarHuT Hasbi-
BaJIM «IIBI-IIH», YTO O3HAUAeT «JIIOOSALIUE (Kesne30) KaMeHb».

ITo3s»ke KuTaHIBl OTKPHIIM BTOPOE CBOHCTBO MATHUTHOIO KaMHS:
€CJIM TIOJBECHUTD €0 Ha HHUTH, TO OH ITOBOPAUABAETCS OJHUM KOHIIOM
K IOTY, @ APYruM K CeBepy. DTO OTKPBITHE MOCHYXKHJIO OCHOBOH JJIst
n300peTeHHs «UH-HAaHa» — «yKasareJs lorax.

Ha naByxxosecHO#l TesexKe BBICOTOH MeHee moJymerpa Oblia
YCTaHOBJIeHA (QUrypKa uesoBeKa C IPOTSHYTOH BIepen Mpaeof py-
xoil. dHUrypka onupajiacb Ha OCTpHe CTEPXEHbKa M MOTJa CBOGOJ-
HO NOBOPAUMBATLCA BIIPABO MJIM BJeBO. MarHUTHBIN KaMeHb BHYTPH
(hurypkH 3acrae/a. ee 06palLaThCs JHIOM K IOTY H YKasblBaTh 3TO
HampasJieHue.

Henerko 6bl0 M3rOTOBHTH <«uH-HaH». Benb Hampasssiouias
cu/la MPUPOAHOrO MAarHuTa oueHb MaJja M e1Ba IPeojoJeBasa Tpe-
uue (GUrypku o crepxkeHeK. TOJNbKO CaMBIM HCKYCHBIM KHTaHCKHM
MacTepaM yHaBaJoCh TaK YMEGHbIIHTH TPeHHE, YTO Qurypka mo-
CJIYLIHO MOAYMHSAIACH NEHCTBHIO MAarHHTHOrO KaMHs.

«YKazareJp ora» OblJl He OUeHb TOUYHBIM MPUGOPOM H MO3BOJSA
OpPHEHTHPOBATHCS TOJNBKO HA Cylle. MOPSIKH He MOIVIH UM TOJb30-
BaTLCA, TAK KaK MPH KauKe CYIHA «IYTeBOAHYIO TeJEXKKy» 6pocaJio
M3 CTOPOHHI B cTopoHy. Ha Kopa6.1ax nmyTh yKaswiBaj He <4H-HaH»,
a «un-HaH-THH». Kax 6bla yCTpoeH 3ToT nmpu6op?

B Hauase Haueil 3pbl KATAHLE! OTKDBLIH €Il OAHY 3aMedaTe/b-
HYI0 0COOEHHOCTb MarHUTHOTO KaMHs. Ecin HaTepeTh 5TUM KaMHeM
KaKofi-HHOY/b KeJIe3HbIH NPeAMeT, HalpUMep HIJIY, TO OHA TaKxKe
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npuoGperaeT MarHuTHble CBOKCTBA, INpeBpaIlaeTcsi B HCKY Ce
CTBEeHHBIH MAartur.

B xurafickoll 2HIHKJIONEINH, cocTasjaeHHoll Bo Il Bexe Hameil
9pbl, 3Ta OCOGEHHOCTh MOAYEPKHYTa B caMOM ompejeseHuu: «Mar-
HUT — 3TO KaMeHb, KOTOPHIIl 1aeT HAMpaBjieHue UIJes, T. €. 3acTaB-
JIsieT ee MMOBOPAYMBATBCA OJHUM KOHIIOM K IOTY.

Takasi HAaMarHuyeHHas HIJIa, MOJABEIICHHAS HA TOHKOH HUTH U3
HeKpYy4eHOro IleJIKa, U Has3hlBaJlach «YH-HAH-THHOM». [Ipn momoruu
3TOr0 MPOCTOr0 MpUOOpPa KHTAHCKHE MOPSIKHU ONpPEeNessii CTPAaHbL
CBeTa B CBOUX JaJIeKUX IJIAaBAHUsAX BLOJb GeperoB Tuxoro u MH-
JUHACKOTO OKEaHOB.

Tanbko uepes ThIcAYy JeT, B XII Beke, Takoe ke nszobGpeTeHHe
6b110 caetaHo esponefinamu. B EBporne, xak u B Kurae, maruur-
HBIl KAMeHb CHayaJ/a CJYKHJ «IIyTeBOAUTeJEeM» He Ha MOpe, a Ha
cyme. OH moMoraJs HaxoJUTb BEPHOE HAMNpAaBJEHHE [IPU TPOKJIA/IBI-
BaHUY NOJ3EMHBIX XOJ0B B PyAHUKAX, KaK cOO6IlaeT ofHa HOPBEX-
ckas pykonuch XI Bexa.

B03MOXKHO, 4TO yKe B TO BpeMsi MATHUTHHIM KaMHeM, MOJBE-
IIeHHBIM HAa BepeBKe, MOJb30BAJHCh HOPMAHHBI B CBOHX MOPCKHUX
I1aBaHUsAX BoKpyr 3amanuoil EBponnl u X Geperam nasexkoi I'pen-
nananu. BoJsee yAoOHBIE yKasartesb IMYyTH — MOPEXONHYIO HTJY —
BIIEPBBIE OMHKCAJN aHryuicKuil yuennlit Anekcauap HexkkaM B cBoeM
tpyae «O npupone Bemefi» (1195).

B nacMypHble IHH WM B TeMHBle HOuH, coobuiaer HekkaMm, Ko-
rZa He BHAHO HeGeCHBIX CBETHJI, MOPSKH HaMarHUUYHMBAIOT KeJse3-
HYIO WJIH CTaJbHYIO HIJy, 3aTeM [IPOJEBAIOT €€ CKBO3b COJOMMHKY,
MJ1aBAIOLLYI0 HA BOAE, U TAKUM CIOCOOOM Y3HAIOT, Tie CeBep.

B nauaze XIII peka «myreponHas ur/a» 6blja y»ke Tak HIHPOKO
H3BECTHA, UTO ee Jaxe BocrneBasu noaTel. Ho, Kak ykaseiBal B
1258 rony uraJbsHCKHE nucaredn bpyHerro Jlatunu, Hu OOMH Ka-
NATAH-KATOJHK He Jep3aJl OTKPHITO I0JIb30BATHCS STHM YAHBHTEb-
HbIM H306pereHHeM, TakK Kak 00siics OOGBHHEHUS B KOJLIOBCTBE.
CyepepHadsi MoJIBA 3aKJIeHMH/Ia MAarHATHYIO UIJY, KaK IbSBOJbCKHH
HHCTPYMEHT, CO3JaHHbIH 4apaMu KOJILOBCTBA.

ITo sTo# e MpUYHHe HEN3BECTHO KOTJAa U IAe BIEePBble MOSIBHII-
ca xkomnac., Eme oueHb HecoBeplleHHble NPUGOPH OMHCAHLI B
1269 rony ¢paHuysckuM yueHoim Ilerpom Ileperpuuom (Ilbep
ne Mapukyp) B mucbMe «O marnute» !. Ileperpun cooGmaer 06
ycrpoiicree mpubopa, KoTopblii «3Haet asumyr Couanua u JIyHbl ©
KaKoro YroJHO MeCTa Ha FOPH30HTES.

Jlyumiuit u3 AByX nMpu6OPOB, OMHCAHHBIX H, BO3MOXKHO, H306pe-
tTeHHbix camum IleperpunoM, npencrasass co6oil Kpyraelil aepe-
BAHNBIA uau MeaHbl dyrtaap. Ha crekssiHHOR Kpellike mpuGopa
6BlIM HAaHECEHH! JIMHMH TJIABHBIX HanpasjeHHH — pyMOOB (cesep,
jor, BOCTOK u 3anaf) u 360 nenenuii-rpanycoe (puc. 1).

Buyrpu ¢yraspa, MexJy LeHTpaMu ero KpBHIIIKKH W JHa, Ha-

! ITucbMo BHepBHe GbuIO HameuaTaHo B.1558 rony.



XOIMJIaCh BEPTHKANBHO YCTAHOBJIEHHAS OChb M3 MenH HJH cepebpa.
CKBO3b OTBepCTHs B 3TO#l OCH IIPOAEBaJH HAMAarHWYeHHYIO CTaJib-
HyI0 UIJIy, @ 1OJ OPSIMBIM YIJIOM K Hefl MeIHbIH MM GPOH30BbIH
GPYCOK.

Hap xpoimkofi mpuGopa momemasach MefHas JHHelika — BH-
3up, npoobpas GynyLIEro nejeHraropa.

Uro6rl 10J1b30BaThCI ITHUM NPUOOPOM, ero, Kak U HBbIHEIIHHH
KapMaHHBI KoMIlac, CHauaJja [OBOpauyHBaJH A0 TeX MOP, MHOKA

Puc. 1, «Kommac» [leperpuua. Puc. 2. Crapunnbiii xomnac (Haua-
ao XIV Beka).

MAarH{THas HIJIa He cOoBMajxaJja C JUHHeH ceBep — IOT, OTMeUeHHOHR
Ha CTeKAsHHOH KphiKe. [locse 3TOro JMHEHKY-BH3HD yCTaHABJIU-
BaJI [0 HaNpaBJeHHIO Ha OeperoBod NpeaMeT, T. €. IOJ HEKOTO-
PHIM YIJIOM K JIHHHH ceBep — Ior. 3areM MO TPafyCHBIM Ae/IeHUSM
Ha o0oJKe KpBILIKH ONpee/siJH BEIHUHHY 3TOTO YIJa, T. e. Kypc
KopabJs L.

OxHako Takoi nmpuGop OCTABJSI KeJlaTh MHOro Jyuniero. Yro-
65l HrJ1a BCerza yKasbipasa HanpaBJjeHHe ceBep — IOT, OHa JOJKHA
CcBOGOMHO NOBOPAYHBATBCS BMECTe C BepTHKaJbHOR ocklo. Och ke
HCNBITHIBAJIA TPEHHE, TaK KaK ynupaJjach B KPBIMIKY W JHO TpH-
6opa, N03TOMY HrJa Heu3OeKHO 3acTausajach Ha MeCTe U He yKa-
3bIBaJjla BEPHOTO HanpaBJeHUs.

BesBecTHBle MacTepa MOCTENEHHO COBEpPILIEHCTBOBAJH KOMMAc
Ileperpuna. BepTukajbHYI0O OCb OHM 3aMEHHJIHM TOHKOH CTaJbHOH
WNHABKOH ¢ octpueM. Ha HeM-TO U yCTaHABANBAJIHN B TOPH30HTA/b-
HOM IOJIOKEHHH yXKe He HIVy, a yAJIHHeHHBIH POMOHK — CTpeJIKy
(puc. 2).

st aToro B yruryG/eHHU MOCPEIHHE HHXKHEH CTOPOHBI CTPEsIKH
ObL1 YKpeIlIeH TBepAbli KaMeHb (0ObIUHO camdup) — TaK HAa3bl-
BaeMmas Tonka. Xopoue OTIIIH(GOBAHHAS TOMKA TOJMBKO OMHpPaiach
Ha OCTpHe WINHJ/IbKH; 6J1arogaps 3ToMy TPEHHE 3HAYUTE/IbHO YMeHb-

! Kypcom KopaGusi HasblBaeTCst Yroa MeXy ABYMS JIHHHSIMH-HampapJe-
HMAMH: K TOYKE ceBepa y K OJMKalilleMy NOPTY, Kyfa HAET Kopabib.
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IIUJIOCh, CTpeJKa pexe 3aCTauBajach H TouHEe YKasbiBasa Ha
ceBep.

Ilns ynoGerBa rpaaycHble AeJieHHsl CTaJH HAHOCHTb He Ha 000-
J0K KpbiKH, Kak y Ileperpuna, a 1o OKpyXHOCTH GyMaKHOro
JHCKa. DTOT JIHCK — ero Has3BaJd K a p Ty K 0 # — noMemancs
HEIOCPeNCTBEHHO MOJX CTPEJKOH.

Ha nmapycupix Kopa6sax OueHb Ba)KHO OBLJIO CJAeNUTH 33 Ha-
npassenneM Berpa. [losToMy Ha Kaprylike, KpoMe rpaiyCHbIX He-
JeHuli, cTajsu u306pakaTb P03y BeTPOB — MISCTHAALATh, a MO3XKe
TpUALATL ABa Jyda-pymGa. OHHM yKasbiBajH IIOMHMO 4YeThIpex
OCHOBHBIX HampaBJieHHH (ceBep, IOT, BOCTOK, 3alaj) elle H OpoMe-
JKYTOUHBIE,

Takoit npu6op, MOXOXKHH Ha HBIHELUHHMH KapMaHHBII KOMIAC,
nosisuiicsd B camoM Hauajse XIV Beka. Ho mosbsoBartbcs um BCe-
Taku ObLIO TPYAHO.

Kopa6ab B MoOpe u3-3a Kaukd TO KPEHHTCSI ¢ OJHOrO GopTa Ha
JPYroii, To 3apbIBAETCs B BOLY HOCOM HJIM KOpMOH. Jlaxke npu He-
60JIBIIOM BOJIHEHHH KOMIIacHasl CTpesKa HauyhHaJja KoJjebartbcsd, a
B HITOPM IOUYTH HEMpPEpPBLIBHO Kauasach U3 CTOPOHE! B CTOPOHY.

Uro6bl NpenoXpaHuTh CTPEJKYy OT KoJeGaHHi, TOMTYKOB, COTPS-
cenuf, emwe B XIV Bexe Obl1 mpHCIOCOOJEH CIeHANBHBIR NOJBEC
3 aByx koJell. Kommac mojBeminBajsu BHYTPH IEepBOro KOJblia,
KOTODOe CBOHMH Llan(amy ynupasnoch B OTBEPCTHS BTOPOrO KOJblla,
a mocJefiHee B CBOIO ovepelb ObLIO MOJABEIIEHO Ha rnoiacraske. Ta-
KOr0 pozia NMpucrnocob/eHre BIIOCJAEICTBHY MOJYYHI0 Ha3BaHue Kap-
JlaHOBAa IIOfiBeca MO MMEHH BBIAAIOLIErocs UTaJbHCKOrO YYEHOTO
XVI Beka . Kapznano.

KoMnac cras HesaMeHHMBIM CHYTHHKOM MOPEXOLOB H OKasas
uM GecleHHLIe YCayTd.

B npeBHue BpemeHa Kopaliu He YXONHJIH Najeko OT Geperon
U, eiBa HauMHa/nach 6yps, CleIN/IN YKPbITbCA B O6e30macHoll Gyxre.
Jlaxke B THXYIO IOrOAY OMAacHO OBIO TepATb H3 BHAY CYLIY: eCJd
TyMaH uau o6/laKka CKpBIBAJU HeGecHble CBeTHJA, MOPAKH He uMme-
JIH BO3MOKHOCTH OPHEHTHPOBAThLCS.

Komnac B Jsio6yio moroay Mmo3BOJIS/I ONPENeNsTh CTPaHbl CBETA
M BeCTH Kopab,b MO Ha3HAYeHHOMY Kypcy. Busaromapst stomy mo-
PEXOAbl CTANIH CMeJiee OTPhiBAaTbCS OT OeperoB H OTBAXKUBAJHCH
nepecekatb CpennseMEOe MOpe, cOKpamias TaKuM o6pasoM Ipo-
JIOJKHTEBHOCTD NJIaBAHHUS.

CpenuseMHoe u UepHOe MODPS CJYXKHJ/IY [VIABHBIM MODCKHM TIy-
TeM B TOProsJie Mexny 3amnaxoM u BoctokoM. 3a nosrue Beka mJia-
BaHUSI IO 3THM MOPSM HAKOIHJIOCH HEMAJO uyepTexeil, 3apHCOBOK
H onucaHuil GeperoBoil JIMHHH. YKe MOpPEXOJHAsl HIja, yKa3hiBas
BepHOe HamnpasJ/eHHe, IOMOrJIa YTOUHSITh, HCIPABJATb H JOMOJIHATh
crapuHHble 4epTexu. [Ipu momomu kommaca OBLUIH CO3MAHBL TO-
pasno GoJiee coBepllieHHbIe reorpaduyeckye KapThbl, KOTOpLlE OT/H~
YaJ/JJUCh HeBeIOMOH paHbllle TOUHOCTHIO.

Ha xomnacHelx Kaprax, u/iu NOpToJaHax, elle He GBLIO HH Ma=
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passesef, Hu MepunnanoB. OGbIYHO B IEHTPe KapThl H300parxkanu
TJIaBHYIO DO3Y BETPOB, a 10 KpasiM — ellle {HIeCTHaALATb MaJblX Po3.
Ot nyuell-pymBoB Kaxka0fl U3 PO3 HCXOAM/IM NPSMBIE JIHHUH, IIEpe-
KpelIuBasiCh C TAKUMH XKe JHHUSAMH ADYTHX PO3.

He npuxonurcst roBOPHTb O TOM, HACKOJBKO M CaMblil mpuéop
M co3faHHble GJjarogapsi eMmy OoJsiee TOUHBlE KapThl YBeJHUHIH
GesonmacHoCTe MoperiaBaHds. OfHako NpPH BCeX CBOHX JOCTOHMH-
CTBAaX KOMIMAac Hepeako IOABOLHJ MOPEXOIOB: OH oOKasaJsCs He
OUYEHb-TO BEPHHIM «IIYTEBOLUTEJEM>,

Kurafinpr eute 8 XI Beke 3aMerusan, 4To HaMarHdueHHas HrJa,
«UHM-HaH-THH», HE YKa3bIBaeT KOHIIOM CBOMM TOYHO Ha lor. EBponeii-
LBl «3amo3Ja/duy» ¢ 3THUM OTKpblTHeM moutu Ha 200 Jer u cHauaJa
[0JIaraJid, YTO CEBEPHBIH KOHEIl CTPEJIKH OTKJIOHSIETCS TOJBKO K BO-
croky npumepno Ha 10—11 rpamycos.

HenousiTHBIA KanpyU3 CTPEJIKYM HA3BaJd CKJOHEHHUEM KO M-
naca H IPUIHCBIBAJM €ro HECOBepIICHCTBY caMoro mnpudopa.
Tpowno eiie Tpu CTOMETHs, MpexXae ueMm Oblja pacKpbiTa 3araaxa
ckJIoHeHHs. VIMeHHO B 3TH NepBble BeKa CBOErO CYIIECTBOBAHHS
KOMIIac HEH3MEPHUMO PaCIIHPHJ BO3MOXKHOCTH MOpeIlaBaHusd,

Beaukue reorpaduueckue OTKPHITHSI

B XV Beke ycrou ¢eonanusma B 3ananHofi Espone Geutn yxe
OCHOBATeJIbHO paciuaTaHel. B roponax pacuseraso peMecso u pas-
BUBaJsach Toprosis. IToKynka u npojaxa ToBapoB Ha JEHbIH BMe-
CTO HeNoCpelCTBeHHOro ofMeHa Bce OoJibllle MOATAYHBAJNA CaMYI0
CHCTEMY HaTypasIbHOrO X03sHcTBa.

Pocsa Toproe/ia He TOIbKO MeXAy ropoiaMH, HO H MeXKy
crpaHaMu. Benp Haubosiee meHHble TOBaphl ILIM U3 A3uU: MHOroO-
LBeTHbIE LIeJIKa U KOBPHI, Canduphl, H3yMpPYyIbl H KeMUuyra, Jyuliee
OpYyKHe, JajaH /g 6/1arouecTHBOH LePKBH, amGpa H MYCKYC, 3a-
MeHsBLIHE CPeJHeBEKOBLIM MOXHHLAM AYyXH, Hepell, 'BO3AHKA, KO-
puua ¥ Apyrue NpsiHOCTH, KOTOPble TOr4a BLICOKO LeHHJHCh B EB-
pore.

ApaGsl 10CTaB/IAIH 9TH TOBaphl K BOCTOYHEIM H IOXKHHIM Gepe-
ram CpenusemMHOro Mopsi, a OTCIOfA HX HepeBo3usd B EBpony Ha
CBOHX KOpal6JsXx reHyI3CKHe M BeHEIMaHCKHe KyMIbl, GoraTeBlIHe
Ha npHGBUILHOM Toprosie Mexay Bocroxom u 3amagom. [Topryra-
Jiist — HeBOABIIOE TOCYAapCcTBO HA «OKpaHHe» EBponbl — craHosu-
Jlacb TOPrOBBIM LEHTPOM Ha MOpPCKoM myTH oT MTa/iuu K eBponeii-
CKOMY ceBepy.

[To mepe pacuupenus TOProsjd BCe GoJiblllee 3HAYEHHe [IPH-
obperanu aeHbru, a EBpona 3osorom Onlia HeGorara. B momckax
ero Ilopryrasmus ewte ¢ 1415 roga Haua/ja NOCHLIATb SKCHELHI[HH
B A¢puxy. Iloabsysce KomnacoMm, MOPTYra/blbl NpoGHPaJHCh HA
0T BIOJIb HeM3BeJaHHBIX 3anajfHbiXx GeperoB Adpuxy, 3ass3bBagH
BHITOZHYIO TOPTOBJIO C MECTHHIM HacCeJeHHeM.

3asoepanus Typox B MaJjiofi Asuu, HX BTOpKeHHe B Erpony u
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3axBar B 1453 roay KoOHCTaHTHHOIOJS Ype3BBIYAHHO 3aTPyAHU/IH
JOCTaBKy BOCTOUHBEIX TOBapOB. [lopTyrasbupl crasd HCKaTh HOBbIA
MOpCKoO# myTb BOKPYT AQpHKH B «CTpaHy COKpoBHiL» — HHuHIO.
DKcnenuNUH TPOABHraJHCh BCe Jajblie Ha tor, W B 1487 romy
Baprosomeo Jlnany yaa/aoch 0G0rHYTh 102KHYI0 OKOHEUHOCTb a)pu-
KaHCKOro MaTepHKa, HO cu/bHas Gypsl 3acraBusia KopabJiu 1oBep-
HYTb B OOpDATHBIN MyTh.

Eme no atoro miaBaHHs Oe3BECTHBIH reHys3cKuii Mopsik Kpu-
cToBasb KOJIOH BBIABHHYJ CMeJIBI MPOEKT: MCKATh APYrod, 6osee
KOPOTKHH, 110 ero MHEHHIO, MOPCKO# IyTh B Muauio u Kurait uepes
Arnantuueckuit okeaH. ITourn 20 ser crpactHo Goposcsi Koson 3a
OCyLIecTBJIeHHe CBOEro 3aMbIC/a, I10Ka, HAKOHell, HCIAHCKHe Ipa-
BUTEJIH He COMIACHJIHCh OPTaHH30BAThb PUCKOBAHHYIO 3KCIEJHLHIO.

Panuum ytpom 3 aBrycra 1492 rona B HeBeJJOMBIA NyTb OTNpa-
BWJIMCh TPH Kapapessnl Hox HauasnbctBoM Kpucroans Kosoxna,
H03Xe NMPOCJAaBJeHHOro moj uMeHem Xpucrodopa Koaym6a.

Ilocne npomosxkuresnbHON 3amepxkku y KaHapckux oCTpoBOB
H3-3a peMOHTAa OAHOH M3 Kapases, 6 cedTsaOpsi KOpab.y BBHILLIH
B OTKDBITOE «MOpe-OKeaH». Uepe3s Hefe/ao 6/1aronpHATHOrO IJaBa-
HHUSl BCeX INOpasusia HeoOblYaliHasg HOBOCTb: CTPeJKH KOMIIacOB
BIPYT OTKJIOHHJHCH K 3amany .

Jo Tex mop MOpSIKH 3HAJH TOJBKO O BOCTOUHOM CKJIOHEHHH, H
Kosym6 oObscHHI CTpaHHOe sdBJIEeHHME TeM, 4YTO CTPeJKa BCerna
«cmotpuT» Ha IlonspHylo 3Be3ny, a ara 3Be3na, MOJ, OTOILJIA OT
cBoero OObIUHOro IHosoXKeHHs. OJHAaKO 3amagHoe CKJIOHEHHe C
KaxKIbpIM [HEM yBEJHYHBAJOCh M Yepe3 deTbipe IHs MPeBLICHJIO
11 rpanycoB. Kak ormeueHo OBIJIO B CEKPETHOM [HEBHHKE IJIaBa-
HHSI, KMOPSIKOB OXBATHJ/IM CTPAX M OTUASHHEN,

Kpyrom npocrupasnace GesbpexHas BOAHAs ITYCTBIHS, HHKAKHUX
NpH3HAKOB CyHIN He ObLIO BHJHO, a MONYTHBIH BeTep rHaJ cyla Bce
IHasnbie Ha 3anaj. Cpead 5KUNaka HAyaJcs TVIYXOH POMOT: MOPSKH
onacaJHuch, YTO UM YK€ HHKOrAa He yAACTCsl BeDHYTbCS HA PORUHY.

IlpaBna, 30 centsibpst KOMIIACHBIE CTPEJIKM yKa3ajd TOYHO Ha
ceBep, CKJIOHEHHsI BOBCe He OblIO, HO 3aTsHYyBIIeecsd MJIaBaHHe B OT-
KPBITOM OKeaHe O0OCTPAIO MsTexKHble HacTpoenus, u 10 orTaGps
Ha «dJarmanckoM» Kopabise yyTh OblIo He BCMbIXHYJ GyHT, Tonbko
MyKecTBeHHoe caMoobsaganue KosaymGa HeCKOIbKO YTHXOMHPHIIO
MSTEXHHKOB.

K cuactpio, B 2 gaca Houn 12 oxTsfpsi BoAJW NpPU MSITKOM
cBeTe JyHbl OBIJIM 3aMeueHbl HECOMHEHHBIe NPU3HAaKu 3emud. Expa
JOXIaBIIKUCh paccBeTa, KoaymM6 ¢ HEeCKOJNIBKHMH CIyTHHKAMH IO~

! BenuuuHy CKJIOHeHHs KOMMNAaca TOTAa ONpelessiJH OueHb IPy6HIM CHOCO-
6oM: JHeM MO MOJYAEHHOH JHHHH, 0 TeHH OT BEPTHKAaJbHO [OCTABJIEHHOrO e~
CTa; B IOJIIeHb 3Ta TeHb (B HallleM, CeBePHOM MoJiymapuu 3eMJd) Hajaer TOYHO
Ha cesep. CpaBHHBas NOJIOXKEHHE KOMIIACHOH CTPeJKH C HalpaBJeHHeM IMOJy-
JeHHOH JIHHMH JHeM WJH C HanpaBJeHHeM Ha [losisipHYyIO 3Be3fy HOYBIO, OTCUH~
THIBAJIH 110 [eJEHHAM KapTYLIKH, Ha CKOJbKO IPajyCOB OTKJOHSETCH CTPeEJKa
OT JIMHHH CeBep — IOT, T. €. OT reorpauueckoro MepujuaHa.
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TJIBLT HA JIOJAKE K GeperaM OCTPOBKAa, KOTOPOMY OH [aJ HAasBaHue
Can-CanpBanop (Crnacuress).

Bce myremiecrBue uepe3 okeaH or KaHapckux OCTPOBOB IMPO-
IOJIKAJOCh HEMHOrHM OoJjiee Mecsiia, H 3a 3TO BpeMs CTPeJKH
KOMIIACOB TO OTKJICHSIJIUCH K 3amajy, TO COBCEM HE OTKJOHSIUCH.
OTKphITHE 3aNafHOr0 CKJIOHEHHS GBIO 3aCJIOHEHO JIPYTUM, Hecpas-
HeHHO GoJsiee BaXHBIM. BrmocienctBuu rosopuiu: «Komnac —
HHCTPYMEHTHK KeGoJbluof, HO Ge3 Hero Amepnka ne Gblia Gbl OT-
KpBITa». DTOT «HHCTPYMEHTHK» CBITPAJ BEJHKYIO POJb B HCTOPHH
reorpauuecKux OTKPBITHH, B PA3BUTHH TOPIOBJIH, MOpeIaBaHHA
H MPOMBIIJIEHHOCTH Kak Ha 3amaje, Tak ¥ Ha Bocroke.

Cerimre 500 sler Hasax pyCCKHe MOMOPHI MPOJIOXKUIU NMYTh U3
Besoro mMops mo JlegoBuToMy OKeaHy K cepepy — Ha ocTtposa I'py-
manta (IlnunGeprena). Ilpogsurasice Ha BOCTOK, OHH OTKPBIIM
octposa Kouryes, Baiiray, Hosyio 3emsmo 1 K Koy XV Bexka BHI-
wn B Kapckoe mope.

OTBaxkHble PyCCKHe MOPeXOAbl MPOJIOKHJIHA IYyTh W HA 3amajx —
n3 JlegoBuroro okeaHa B AT/aHTHUecKHil: coBpeMeHHHK Kosymo6a,
MocKoBckHil nocost I'puropuit Mcroma cosepuuus B 1496 rony mnia-
BaHue u3 Besoro mops Bokpyr CkanauHaBuu. B 3THX oOmacHBIX
NJIaBaHUSAX MO JIELOBUTHIM NMPOCTOPAM HAUIM [TOMOPHI N0Jb30BAJIUCh
«MAaTKOH», KaK OHM Ha3bIBaJH KoMmImac.

B 1498 romy moprtyranen Backo ma 'ama ¢ momomwio apa6-
CKOro JIOLIMaHa JOCTHT, HakoHell, 6eperos MHxocrana BOau3u ro-
pona Kasuxkyr. ITo HoBomMy Mopckomy myTtu Ha Bocrok ycrpemu-
JIACb JIECATKH MOPTYranbCKUX skcnequuuil. Onu 3axsatusn Cymar-
py, SIBy, Mosaykkckue ocTpoBa M GeCyesOBEUHO IKCIVIyaTHPOBAJIU
KODEHHOe HaceJseHHe.

MHorouuc/ieHHbIE KCIIEIHIHH UCIAHIEB W NMOPTYraJjblieB GhlJIH
OTIpaBJ/eHbl TakXe B AMepuKy. 3Iech eBpOIeHCKHe 3aBoeBare-
JIM — KOHKHCTAAOPbl OCHOBAJIM NMEePBhle KOMOHUH, 3aCTaBHJIH KOPeH-
HBIX KUTesJell [NOOBIBATHL JAparoleHHble MeTaJlibl, o6paGaTeiBaTh
NJIAHTAlUH CaXxapHOro TPOCTHHKA, Tabaka, XJomka, Kode.

3ary6uB Ha HeMOCHJbHOH paGoTe Ty3eMHOe HaceJeHHe UEJBIX
paiioHOB, €BpONeiicKHe XHIIHHUKH CTaJH BBO3HTb B AMepuKy nelie-
BBIX UeDHOKOXKHX paboB u3 Adpuxu. Toprosis «KHBBIM TOBapOM»
4 TPyA paboB TNpPUHOCHJIH OGacCHOCJOBHble GOraTcTBa KOJIOHH-
3aTopam.

Komnac orTkpel1 nyTh B OKeaH. Besnukue reorpaduueckue or-
KPBITHS, CHeJaHHBIE B TIOTOHEe 34 30J10TOM M HAXKUBOH, CO3Ja/H 1/
3apoxnabirefics OypKyasud HOBBle 3aMaHUMBblE BO3MOXKHOCTH.
Pacxuuienne npuponseix 6oratcrs AMepHKH, IPHHOCHBINAS THTAHT-
cKHe GapBIIIM «0XOTa Ha HerpoB» B Adpuke, rpaburesnbckas Top-
rosJsi ¢ Manueit u Kuraem, sasoeBaHue KOJOHUH B A3HK — BCe 3TO
YCKOPSJIO HAKOIIeHUe KamnuTaJjla U POCT NPOMEIIJIEHHOCTH B EBpo-
ne. B sty snoxy, xak mucas Kapsa Mapke, komnac craj ogHoH H3
HeOOXOAUMBIX IMPEANOChIIOK O0YyPXKYa3HOTO Pa3BUTHSL.

B nepsoi#i nosioBure XVI Beka Ha MopcKux nyTsax B HMHauio u

2. . 4. lyp. 9



Kurait Gespasmeabno xossfinuyasna IlopTyranus, He npomyckast
CIOZla HH OJIHOrO KOpabJisi MO UyXKe3eMHbiM (Jarom.

IMocsie yenewmHbix MiaBanuii 'puropus MICTOMBI M APYTUX «MO+
CKOBUTOB» 13 JIeIOBHTOrO OKeaHa B ATJaHTHUECKHH BO3HHK ApY-
rofi yBJieKaTe/IbHBIA IJIAH: HEJb3sl Ji 10 JIelOBHTOMY OKeaHy 10-
6patbes no Kuras u B Muauio?

I mOMCKOB 3TOrO MyTH aHINJIMYaHe W TOJJIAHAUB CHAPSAAHIA
B XVI Bexe psil sKCTIeAMIUH, HO HU OZHOH H3 HHX He yAaJoch Npo-
HUKHYTh BocTouHee HoBo#i 3emsn. A pycckue NOMOPH K TOMY
BpeMeHH yxKe OCBOMJH nobGepexbe JlemoBuroro okeana or Ko.b-
CKOro IMoJIyocTpoBa Jo ycThsl O6u M npobupauch Bee Nanblile Ha
BOCTOK, I'/I¢ CIJIOLIHbIE JIbJBI NPErpaxkAaloT NyTh KopaGJsM.

Opno U3 NepBHIX IJIaBaHHH BOKPYr TalfMBIPCKOrO MOJIYOCTPOBA
3aKOHUYMJIOCh TPArnuecku: MOpeXoJbl MOTHOMH B 6e3JIIOMHON Jeno-
Boil mycTelHe. CJiellbt X 3MMOBbSt H BeIIH OBLIM OTKDPHITHI HAIUKMH
rugporpadamu Jumb B 1940—1941 romax, a B 1945 roay coza
6bljla KOMaHAHMPOBAaHA CIelNUaJbHAs SKCHOEAHIMs APKTHUECKOro
HHCTUTYTA.

Tlo nasnennsiM BHa TafiMbipe u ogHoM u3 ocrpoBoB Pamnes
CTAapUHHBIM DYCCKHM MOHETaM YCTaHOBJIEHO, 4YTO 3TO TrepoicKoe
nJ1aBaHue GblJIO coBepllieHo npuMepHo B 1617—1620 rogax. Cpenu
yIeJeBIINX Bellleli OOHAPYXEHBI [ETAa/ld OPHTHHAJNBHBIX PYCCKHUX
KOMIIaCOB — COJIHEUHBIX YacoB H3 MaMOHTOBOH KOCTH (pHC. 3).
ITocpenune ¢yriasipa B KPyraoM OTBEepPCTHH, aKKypPaTHO BBITOUEH-
HOM Ha TOKAapHOM CTaHKe, NOMeMiajacb HaMarHuyeHHas CTpeJka
C KapTyIUIKOH,

CoxpaHUJIHCh TaKXKe JETalu W OPOH30BBIX KoMnacoB. Maruur-
Hasl CTpPesiKa B HUX HAXOJWJIACh yKe He Haj KapTyWKOH, a BHYTpH
Hee W MOBOpauMBaJsa KapTyWKy 3HakoM «N» K ceBepy.

OpHako u Takofi, 6ojiee COBepIleHHBII KOMIAC He YKa3blBaja
BEPHOro HANpaBJ/IeHHs] Ha ceBep, ocobeHHO B JleJOBHTOM OKeaHe.
U, xak HH CTPAHHO, BeJMUMHA CKJIOHEHHs KOMIlaca Bo3pacraJa TeM
GoJibllle, YeM JaJblile Ha ceBep MPOABHUrajcsd Kopalilb.

Beaukuii Marsur

Konym6 BrepBble 3aMeTHJ, YTO BeJHUYHMHA CKJIOHEHHS KoMIaca
HEOJAMHAKOBA B PA3/IMUHBIX NMYHKTaX 3eMJIH, HO He 3HAJ NPHYHH
3TOro sABJEeHHS. Bpax Jiu 3HAMEHHTBIH MOpemaBaTesb CaM BepU/I B
To, uto IlosisipHast 3Be3/a ynpasJsier KOMIACcHOH crpenkoil. Mexay
TeM JlaXke uepes MOJIBeKa MHOTHMe KalHTaHbl H HITYDMaHbI yTBEpPXK-
JlaJid, YTO HMEHHO 3Ta 3Be3/la NMPUTATHBAET K cebe CeBepHbIH KOHeI
CTPEJIKH, H OH OTKJIOHSETCS OT HaNpaBJeHHs Ha CEBeP TOJIBKO MOTO-
My, 4TO KOMIACHble MacTepa He yMeloT M3TOTOBUTb XODOIUHH NMpH~
6op.

pHecnpaBenJmBocrb TaKoro OGBHHEHHS HOKAa3aJ HIODHOEPrcKuit
mactep ['eopr I'apTMan, H3rOTOBJABIUME COJIHEYHBE 4achl. Takue
yachbl MPaBUJIbHO yKa3hlBaJH BPeMs, eCld YUCI0 «12» Ha nudepbaa-
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Te GBLIO HampaBsJeHO K TOuke ceepa. Kasajoch Obl, Jierye BCEro
OTpeNeNuTh HAanpaBJeHHe [0 KOMIACHOH CTpPeJiKe, HO BOT 3[€Ch-
To FapT™Man u OGHapyXKWJ, YTO HA CTPeJKY II0JIaraThCsi HEJb3s.

On mposozus HaGJIONEHHS B pasHble TOAbl B HECKOJBKHX TO-
pomax u yGenuscsi, 4TO CTpeJ- -
Ka OTKJOHsercss OT reorpagu-
yeckKoro Mepuauana. On ngaxe
HU3MEpHUJ BeJIUYHHY CKJIOHEHHS
xomnaca B Pume, HiopaGepre
i IPYrux Mecrax.

Opnaxner Taprman mpo-
Besl JIOGONBITHEIRL onblT. OH
CHeJaJl CTPeJKY IJIHHOIO B Ila-
Jlell, YCTaHOBUJI ee B TOPU3OH-
TaJbHOM IOJIOXKEHHH Ha OCT-
pye crep:KHA Tax, 4ToO6Hl OHAa
coxpaHsJja paBHoBecue. Korzna
Mactep HaMarHHTHJ CTPeJKY,
OJHUH ee KOHel TOTYac XKe Ha-
kinonuscs. «Ilouemy sto mpo-
ACXOJHT, 51 OOBSCHHTb HE MO-
ry»,— nucan oH B 1544 roxy L.

Bce st HabmogeHusT H
OMNBITH! MOKA3aJIM, YTO MAarHuT-
Hasl CTPeJKa OTKJOHSeTCs He
TONBKO OT HampaBjeHus ce-
Bep — IOr, HO TaKXe H OT ro-
PH30HTAJIBHOM MJIOCKOCTH. 'apTMaH BnepBble OTKPBLI, YTO KpoMe
CKJIOHEHHS CYIIeCTBYeT ellie¢ Ha KJI O H e H H € MATHUTHOH CTpPEJIKH.

Ho mopsaxoB Torna nHTEpecoBajo CKJIOHEHHE: TOJNBKO 3Hasi €ro
BEJIMUHHY B JIIOOOM MeCTe, MOXKHO TOUHO OMpENeJsiTh, T'le CeBep,
[IPaBHJBHO PacCCUUTHIBATL MyTh KOpabJisi M BECTH €ro Mo HasHa-
IEHHOMY Kypcy. !

Kopabsu yxke Gopo3nu/In Bce MOPst H OKeaHsl. Muorue xamu-
TaHbl HA NMPaKTHKe yOeKAaJuCh, YTO B PA3/IMUHBIX MECTax CKJOHe-
HHEe HEOJNHHAKOBO, U CAMHU OIpEeNeJsJId ero BeJHuHHy. Takue us-
mepenus ewe 400 ser #asan, ¢ 1556 roga, mpoBOAMINCH Y HAC HA
ceeepe: B ycrbe Ileuopsl, Ha ocTpoBax Baiirau u Hosas 3emis, B
Xosmoropax M APYrHX IyHKTax.

B 1576 romy aHriuiickuil komnaceeii macrep Po6ept Hopman
BTOPHYHO OTKPHUI Hak/JoHeHHe., Jsis m3mepenuss ero Hopman mo-
CTPOMJI CIElHaJbHBEI NPUOOP: YCTAHOBHJ MATHHTHYIO CTPEJKY B
[EHTPe BEPTHKAJBHOIO JTUCKA, MO OKPYKHOCTH KOTOPOro ObLIH Ha-
HeceHBI rpajgycHble nejeHus (pHC. 4).

Puc. 3. Pycckuii Kommac — cod-
HeYHble 4achl.

! 3ro muceMo 6bi0 HalineHo B apxuse ropoxa KeuurcGepra (ubiHe Kasm-
HuHrpag) nourty wepes 300 ser, B 1831 romy.
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IMocpencrsom sToro npu6opa — HHKJIHHATOpa— Hopman
OTIpefe/iuJl BeJIMUHHY HaK/IOHeHHs B JIOHIOHe: ceBepHBII KOHeI
CTPEJIKH OMyCKaJiCsl OT TOPH3OHTAJNbHON JIHHHU TIOYTH Ha 72 rpamy-
ca. Macrep TOuHO H3MEPHJ H BEJHUHHY CKJIOHEHHS B CTOJHIIEe AHT-
Juu: B 1576 rogy KOMIIacHas CTpesKa OTKJIOHsAJ ach Ha 111/ rpany-
coB (11°15°) x BOCTOKY OT reorpaduueckoro MepHuaHaHa.

OTkpeITHE HAKJIOHEHHS OKOHYATENBbHO ONpPOBEPIJIO JIereHAy O
ToM, G6ynaro IlonsipHas 3Be3ma mpursAruBaer K cefe MAarHUTHYIO

crpenky. Ecam 6vl 310 6BUIO TaK, TO Cce-
BepHBI KOHEI[ CTPEJIKH He OomyckaJncs O,
a nopHuMmadcsi. OueBHAHO, OH HPUTATH-
BaeTcs He K HeOy, a K 3emJe. Tak Gbuio
NOATOTOBJAEHO HOBOE OTKPBITHE, CHeJaH-
Hoe Busbsimom T'misGeprom.

DT0 OBLI BHIIAIOUIMHCA HCCIENOBATEND,
32JI0XKHBIIMH OCHOBHl YYEHHS O 3eMHOM
marHetusme. Cpou BHBOAB ['HabbepT
OCHOBBIBAJI He Ha JOrajkax H AOMBICJAX,
a JI0OKa3blBaJ CTPOTO NPOBEPEHHBIMH OIlbi-
TaMu.

Eute [leperpun omucan Bsaumopeii-
CcTBHe JBYX MarHuToB. Ecsim npmbausutb
CeBepHBIH KOHell — MOJIOC OXHOrO MarHH-
Ta K CeBepHOMY IIOJIIOCY APYroro, TO OHU
OTTaJKHUBAIOT Jpyr npyra. Hanporus,
pasHOMMeHHBIE NOJIOCH! IBYX MarHATOB —
CeBEepPHBIA M I0XKHBIH — B3aUMHO MPUTATH-
Baorcd. Ilostomy mosaranu, uro BCS Ch-

Puc. 4. Wmgmumatop ‘18 MArHHTa COCPENOTOYEHA TONBKO Y €ro

Hopmana. TIOJIIOCOB.

I'uab6epr moctaBua MPOCTOH ONHT: HO-

IPY3HJ HaMarHWYeHHHIH OpYyCOK B Kyuy
JeJe3HBIX OMUJIOK. JlelicTBHTE/NbHO, GOJIbIIE BCErO MX MPUCTAJO
K Kouiam 6pycka, a yeM OJHXKe K €ro CepefuHe, TeM MeHbIIE
6B1JI0 OMHUJIOK. 3HAUUT, y TIOJNICCOB MPUTSKEHHE JHINb CHJbHEe,
HO NeHCTByeT OHO IO BCeH TIIOBEDXHOCTH MAarHHTa, KpOMe €ro
CepelHHEL.

Macrepa H3roTOBJISIIH KOMIIACHBIE CTPEJKH, HATHPAS HX CHJIb-
HBIMH MaruuTaMu. [uapfepr moxasas, 4To MOIKHO, mpaBia, cjaalo,
HAMArHUTHTD JKEJIE3HbIH WM CTaNbHOH NpEAMEeT, fa)e He IpHKa-
casicb K HeMy MarHuTOM, a TOJIbKO Npubsauxas ero. 3Hauws, Mmar-
HUT JefCTByeT TakkKe W Ha PACCTOSHHH.

Vyeunfi moBTOpua U omblTel Hopmamna. OTuero Bcerma HakJo-
HsieTCsl KOHell CTPeJIKH MHKJIHHATopa? MoxeT 6biTh, 3eMJIst MPUTSI-
rUBAaeT €ro MoToMy, 4To CaMa ABJAETCS MArHUTOM? DT0 GBLJIO TOJb-
Ko rumore3of. I'minbepr, cobmonas NpaBUJIO «BCe MOATBEPHKAATH
ONBITAMUY», PEUINJ NPOBEPUTL CBOE IPEANON0NKEHHE,
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OH BBITOUM/JI H3 MarHdTa IIap, ONpene/H/], rie HaXOAATCS ero
MOJIIOCH], X Ha PABHOM DACCTOSIHHM OT HYX HAYePTUJ JHHHIO 9KBa-
topa. CBOIO MOfie/Ib 3eMHOTO I1apa yueHbIH Ha3BaJ «Tepesia», 4ro
B IIePeBOJE C JIATHHCKOTO 03HAUaeT «3eMeJsbKa», [loaBecHB HA HUTH
MAarHuTHYIO CTpedKy, OH CTaJ MPOBOAHTH OMBITHI C 3THM <HHKJ/IHHA-
TOPOM>», MEPEHOCsT ero ¢ OJHOI'O MecTa 3eMeJIbKH B JPYyroe.

B passuumbix MecTax 3eMe/bKH CTpe/JKa Beaa cels HeonH-
HakoBo. To/JIbKO Ha PKBATOPe OHA PAacroJiaraiach IO JHHUH TOPH-
30HTa, a YeM OJIKe K MOJI0caM, TeM GoJblile HaKJIOHSJICS KOHell
CTPEeJIKH: B CEBEPHOM MOJYLIAPHH — IOXHbIH, a B I0KHOM — CeBep-
Hblil. Han camMeivu nosirocaMu CTpeika yCTaHaBIMBalach MOJ yIJIOM
B 90 rpanycoB K MJIOCKOCTH FOPHU30HTA, YTO H CJEN0BAJO OXKHAATh,

Kax Bcsiknii Maruur, 3eMe/bKa CHJIbHEE BCEro MPHTACHBAET
CTPEJIKY Y TIOAIOCOB, TIOSTOMY 3JeCh CTpesKa HaKJOHseTcs. 6oJblie
Bcero — na 90 rpajaycoB, a Ha 9KBATOpe, I'le NPUTSKEHHE 060HX
TIOJIIOCOB OJIMHAKOBO, HAKJIOHEHUsI BOBCE HET — OHQ PaBHO HYJIO, U
CTpeJsiKa MPUHUMAaeT TOPH30HTAJbHOE IOJIOKEHHE.

OnbITH MOATBEPAM/IM JOTAAKy O TOM, 4T0 Je€MJI — BeJHKUI
Maraut, Ho ['uiabbepr He ynosJerBopuics 3tuM. JlioGofi Maruur
Jlaxke Ha paccTOsIHUM, Ge3 TPHKOCHOBEHHS, HAMATHHYNBAET XKEJes3-
HEIA HWJIM CTa/bHOM mpeaMer. 3HAUUT, U «3€MHOH MAUHAT» JOJIXKEH
TIPOM3BOAUTb TAKOE Ke HeficTBuHe.

Yuennlft moxBecus CraJbHO# GPYCOK W TMOJOXKHA Ha CTOJ Ke-
JIe3HYI0 NPOBOJIOKY B HAmpaBJeHHH ceBep — Ior. JlefCTBUTEBHO,
gepe3 HEKOTOpOe BPeMsi OHH HaMAarHUTUJIHCh. Tenepsb yxXe He ocra-
BaJIOCh COMHEHMI: Hallla MjaHera — MarHur!

310 GBLIO OuYeHb BaXKHOE OTKpbITHE. OJIHAKO OHO He OGBICHATIO
CTapHHHON 3arajku ckJoHeHus. KommacHas cTpesika B J11060M Me-
cTe 3eMesIbKH ofpallaercs K ee moJiiocaM. A Ha «BoJsblmod» 3eM-
Jie CTpesKa OTCTYyNaeT OT 3TOrO HampaB/eHus TO GOJbille HJIH
MeHBbIIle, TO K 3anany Wix K BocToky. [loueMy Ha 3eMJie Bo3HHKAeT
CKJIOHEHHE M OT Yero 3aBUCHT ero BeJHYHHA?

3nech I'uabp6epT usMeHHs CBOEMY NpPaBUJY «BCE NMOATBEPKAATh
ONbITAMH» U NPHAyMaJs Takoe obbscHenue. Ha seMHOM mape ectsb
MOpst # OKeaHbl. Uepes TOJIIy BOAbI 3€MHOIl MarHeTH3M AeHCTBYeT
Ha KoMmac cjabee, yeM Ha MarepHkaXx. B oxeaHe cTpeska oTkKJo-
HsIeTCsl B CTOPOHY TOTO MaTepHKa, KOTOPHIH 6auXKe H IO3TOMY
cusbHee mputsirnBaer. Ho Bckope 0Kasasoch, 4TO 3TOT «BOJbBHLI
IOMBICe/I» OBl TOJBKO HEyJauHOH NOraaxoii.

Cson uccienosanus I'nip6epT H3JI0XKHI B KAINHTAJIbHOM TPye
«O MarsuTe, MarHUTHBIX Tejax M 0 GOJbLIOM MAarHuTe — 3eMmie»,
usnanHoM B 1600 rony. OnxoBpeMenHo B JIoH#oHe GBI OMyG/HKO-
BaHbl CEKPeTHble MaTepHassl 06 aHIJIHACKHX SKCIeIWIUsIX, HCKAB-
mux nytb B Munuio no CeepHomy JlenoBuTOMY OKeaHy, BAOJIb Ge-
pero Poccun. Cpexn 3THX HOKYMEHTOB HAaXOMMJIOCh M IHCHMO
usBectHoro kaprorpada I'epapna Mepkaropa, HalHCaHHOE UM elile-
B 1580 rony.
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Mepkarop He omuH pa3 yKasbiBaj, uTO Ha ceBepe 3eMJH €CTh
MarHHUTHBIHA I10JIIOC, KOTOPHIH HE COBNAJAaeT C IOJIOCOM reorpadu-
ueCcKuM . B cBoell cekpeTHOH 3amucke yueHblii-kaprorpad mpeno-
cTeperaj MOpPSIKOB, OTIPABJSIOMINXCA B MOJNSAPHOE IJIaBaHHE, OT
rpo3silUX MM rpyObIX OMHOOK: ueM OJHXKe MOAXOAAT Kopaluu K
MarHUTHOMY MOJIOCY, TeM GoJiblle KOMIIacHasi CTPe/IKa OTKJIOHSAET-
cs OT reorpaHyeckoro MepuaHaHa.

3ameuaresbHasa aoraaxa Mepkaropa o CylecTBOBAaHAM MarHuT-
HOro moJioca MoATBepAusack B 1608 roay, Korza HoOBasi aHrJIHH-

CKasi SKCHeIULHs 0] HAauaJbCTBOM

IS Tyncona nanpasusack B JIeZoBUTHIN

oxkeaH. B Bapenuosom mope I'yacon

ONpEeAeIH BeJHUYHHY HAKJIOHCHHS:
oHa cocrasJ/ana 89 rpaaycos.

Ecnu I'yacoH mpaBu/ibHO MpOU3-
BeJl H3MEpDEHHe, TO OH HaXOAMJCs
BOJIM3H MarHUTHOTO MoJioca 3eMJIH,
a or reorpa¢puueckoro moJioca ero
OTHE/IAIO  paccTosHHe  6OJblie
1 600 kunomerpos!

I'map6epr cumrand, 4To MarHur-
HBIE TIOJIOCH! 3eMJIH PacnoJIOXKeHbi
TaMm Xe, rje reorpaduieckue. B rei-

Puc. 5. Komnachas
CTBHTEJIBHOCTH, OHH HE€ COBIIaAaloT.

CTpeJsiKa Ha pasjHyHbIX

mepuananax. [TI, MIT — M xomnacHas cTpeska pacroJsiaraer-
reorpaguyeckuii u mar- Csl BAOJAb MAarHUTHBIX MepHIHAHOB,
HUTHBIH TIOJIOCH. COEJIMHSIIOMIUX MAaTHUTHBIE [OJIIOCH!

3eman. TlostoMy cTpesika OTKJO-
HsieTCsl K BOCTOKY WJIM K 3amafly oT reorpauueckoro MepuinaHa —
rae GoJsblie, rie MeHblle. TOJbKO Ha MepuaHaHe, NPOXOISALIEM
yepe3 reorpaduuecKuil ¥ MarHUTHBIA TOJIOCH, CTPeJTKA TOYHO YKa-
3biBaeT ceBep, Kax 3amerus eule Koaym6 30 centabps 1492 rona
(puc. 5).

PUCYHOK HAr/IsiiHO MOKAa3bIBAET, UTO BENHUYMHA CKJIOHEHUs He-
OJIMHAKOBA Ha Pas3HBIX reorpaHuecKux MepHAMaHaX H BO3paCTaer
Jaxe Ha ONHOM H TOM e MepHIHaHe IO Mepe NPHOJIUREHHS K
nosocy. MwmenHo o6 sTom Mepkarop mpenynpexaasn MOJsSPHBIX
MOPEXO0/0B.

HakoHen-to Gblia packphiTa 3arafka ckjaoHenus. Ho kaxk ompe-
NeJSiTh ero BeJHunHy? PelinTs Ty 3a1auy, 0COGEHHO BaXKHYIO 119
MopemnJiaBaHusi, GBLI0 TeM GoJiee TPYAHO, YTO OHA OCJIOXKHHJIAChL
HOBBIMH OTKPBITHSIMH. )

B 1622 rony aursmfickufi acrpodom . I'yurep, a B 1628 rony
nosbckuil yuennlft §l. T'eBesinit 3ameruJiy, 4ro KoMIlacHasi crpesika
MOCTEMEHHO H3MEHSIET CBOE IIOJIOXKEHHe.

! Cpoe mnpenmonoxeHne Mepkarop BmnepBele oGocHoBanm B 1546 romy
B YaCTHOM ITHCBMe.
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B 1634 rony nonnonckuii npodeccop acrponomuu I'. Tennu6-
paHa MmocpencTBOM GOJbINOH MAarHUTHOH CTPEJIKU ONpenesiy BeJH-
YHHY CKJOHeHus B JIOHZOHe: CTpesKa OTKJIOHsJIach HeMHOruM 60-
Jee, ueM Ha 4 rpaxgyca (4°5’) K BOCTOKYy OT reorpauueckoro
mepunuana. Ho senp mo Touneim uameperusam Hopmana B 1576 ro-
Iy CKAOHeHHe cocTaBasiio 1134 rpamycoB. Moxer ObITh, CTaphIi
MacTtep omu6es?

Her, n no ¢pannysckuM Ha6MIONEHUSIM CKJIOHEHHE KOMIaca B
IMapuxe 3a nosnseka, ¢ 1580 mo 1630 rox, Takxke yMEHBIIHJOCH OT
9'/s mo 4% rpaxycoB. OueBHIHO, BeJMYHHA CKJIOHEHHS He TOJIBKO
HEOJUHAKOBA B Pa3JIHUHBIX MECTaX, HO C TEYeHHEM BPEeMEHH H3Me-
HSIETCSI JaXKe B OJHOM H TOM e MeCTe. Taxkue H3MeHeHHs GBLIH
HasBaHbl MATHHUTHB MM BapHaUHUAMHU.

Inst usyuenus: storo sompoca B 1698 roxy B ATsanTHueckuit
okean Obli1a HamNpaBJ/eHa aHIJuiicKasa HayyHas SKCNeAHIHs BO Irya-
Be ¢ actpoHomoM [anneem. Bo Bpems nnaBanns lanselr onpene-
JISI1 BeNIMUMHY CKJIOHEHHSI BO MHOTHX MecTax ATJIaHTHYeCKOro
okeaHna. [TosyueHuble naHHble yUeHbIH OTMeUas Ha reorpaduuecko
xXapTe, NPUAYMaB MPOCTOH W HAIVIAIHBIHA CNOCOG: OH COENUHMI He-
NpepLIBHEIMH JIUHUSIMH TOUKH, TJe BEJHUHHA CKJIOHEHHs Oblia oxu-
HaKOBOI 1,

Takylo «maruutHyio kapry» [anneir uanan 8 1701 rony, u oHa
OKasaja GoJbluyio nomoipb MopskaM. OnpenejuB Mecro kKopaGas
B MOpe, IITYpMaH N0 MarHUTHOH KapTe y3HABaJj BEJHUUHY CKJIO-
HEHHS B 9TOM MECTe M BHOCHJI HeoOXOJHMYIO TOMNPABKY B TOKa3a-
Hus Komnaca. Ho kapra Gelia mpurogHa TONBKO IJjs ATjaHTHYe-
ekoro u MHANACKOro OKeaHos, 1a H TO HEHaJOJTO.

Bckope yueHble OTKPBIIN HOBBIE KaNpH3bl» KOoMMaca. BeauunHa
CKJIOHEHHS M3MEHSIeTCS He TOJMBKO 3a IPONOJIKUTEJNbHOE BpeMs
(BeXOBH € BapHaluH), HO JaxKe B TEUeHHe CYTOK KoMmMacHas
cTpesika KoJsebJercd moutH HempepblBHO. [1o3:ke GbLIO ycTaHOBJE-
HO, UTO ¥ 3TH CYTOUYH B € BapuallU¥ HePaBHOMEPHHI: B HAILEM,
ceBepHOM, TOJNyIapHy OHH 3HMOH MeHbllle, a JeToM GoJbie. Ta-
KHe KoJeGaHHA B TeueHHe rofa MOAYYU/IM HAa3BaHHE T OJ OB B X
BapHalui.

Hrorza crpeska BAPYr OTKJOHSJIach Ha JIBa-TPH Tpalyca, a
B BBICOKHX HIMpOTax emle 6oJ/blle, HAH HauuHasla OeCHOpsimouHO
MeTaTbCsl U3 CTOPOHH B CTOPOHY. Pycckue momopsl yxe 4aBHO 3Ha-
JiM 06 3THX «IIAJOCTAX» KoMIlaca ¥ 3aMeTHJIH, YTO OHM COBIAJAIGT
C [a30psaMH, Kak y Hac Ha CeBepe HA3bIBAIOT MOJSPHBEIE CHUSTHMS,
Taxne BHe3amHble BapHalUH CKJ/OHEHHs CTalM HaswBaTb M ar-
HUTHBMH GypsaMHU.

CyTouHble BapHallM{ HEBEJHKH U HE UMEIOT GOJBIIOr0 3HAYCHHUS
AJIs1 MOPEXOAHOH npakTuku. MarHutHele Gypd OOGBIYHO MPOAOJI-

! Jlo cux mOp TaKHM e CIOCOGOM MOJIB3YIOTCA A M306paeHHS Ha
reorpauueckux KapTax ONHHAKOBHIX FIyOHH MOpSi, OZWHAKOBBIX CpeXHErojo-
BHIX TEMIEP3TYP, OLWHAKQBWX BHICOT HaJ YPOBHeM MOPA U T. I,

P
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JKAIOTCS HeCKOJbKO uacoB, pexe JeHb-IBa, u C HUMH HPHUXOIH-
JIOCh CUHTATBCS TVIABHBIM 006pa3oM B MOJSPHBIX TJaBapisiX.

Hpyroe neso — BeKOBble H TOJOBble BapHalHH: OHM H3 roaa
B TOJ NOHEMHOTY, HO 3@ PSIA JieT BeCbMa 3HAUYHUTENbHO, HA HeCKOJb-
KO IpaiyCoB, H3MEHSIOT BEeJHUYMHY CKJIOHGHHS, NMPHATOM B DA3JHU-
HBIX MecTaxX 3eMHOH NMOBEPXHOCTH HEeOAHHAaKOBO, BOT mouemy mar-
HUTHAas KapTa, cocTaBjeHHas [ajieeM, Heu3GeXHO NOJKHA Oblia
ycrapernb. [103ke apyrue yueHble He pas HCIPABJSIH U AOMOJHSIN
3Ty KapTy, HO ¥ K HOBBIM KapTaM MOPSIKH OTHOCHJ/IUCh He O4eHb AO-
BEPYHBO.

CUIMIIKOM CJIOXKHBI MPOSIBJEGHHS 3eMHOro MarHetuama. Hobele
IOYTH JJI UCCJELOBAHUS €ro MPOJIOKMJIU PYCCKHE yueHble.

Komnac u 3emMHO#l MarHeTusm

B nauasie XVIII Beka B Poccuu Gv1 cosgan moryunit Bantufi-
ckuil daor. dnst GesonmacHoro njaBaHus Kopab/ed Heo6X0IUMO Obl-
JIO U3MEpPSITh BEJHYMHY MArHUTHOTO CKJIOHEHHS B Pas/UYHBIX Me-
crax Basarufickoro Mopsi. BBuay rocyzapcTBeHHOro 3Ha4eHHs 3THX
HccaenoBanuil Poccuiickas akajgeMmus Hayk, cosjgaHHas B 1725 ro-
Ay, Ha TIepBOM K€ 3aCelaHUuHd BK/IIOUKJIA B CBOIO NPOrpaMMy H3yue-
HHUE 3eMHOr0 MarHeTH3Ma.

Yuactunku Benuxoft CesepHoft skcnenunun (1733—1743) co-
CTaBUJIM KapTy mobepexbs Jlemoeutoro okeaHa ot Besoro mops
1o ycrbs KosbIMBI ¥ BIlepBble ONpPENEeNH/IH BEJIHUYHHY CKJIOHEHHSA
BO MHOTMX MyHKTax Apkrtuku. [ljsi KasbHeiiliero pasBuTHS pyc-
CKOrO MOpEIJIaBAHUS U HAYKH O 3eMHOM MarHeTH3Me BecbMa BaX-
HyI10 poJsb ceirpasnu pa6otsl M. B. JlomoHocoBa.

B 1759 rony Benukuil yueHslfi omybauxoBan «PaccyxneHue o
6oJibliiell TOYHOCTH MOPCKOro IyTH». B 3TOM Tpyze, KpoMe Haydy-
HEIX HCCJEeJOBaHHM, ONHCAHBl M300peTeHHble JIOMOHOCOBHIM MOpe-
XOIHble IPUGOPE], B TOM UHCJIE KOMIAC-CAMOINHKCEL, aBTOMaTHUECKH
PerucTpHpyIOLMH Bce OTCTYIJIeHHsT KopabJisi oT Kypcea.

JIOMOHOCOB IpelJIoXKHI HafeTh Ha KapTyWIKy KoMmmaca JIerkuit
o6pyueK C NPUKPENJIEHHBIM K HeMy Kapaupamukom. Kapanpamwuk
elBa mpukacascss K 6yMaykKHOH JIeHTe, KOTOpAasi HENPEPHIBHO nepe-
JIBUrajacb 4acoBBIM MeXaHU3MOM, H BBIUEPUMBAJ Ha 3TOH JeHTE
JIHHHUIO.

Jluuus Oblia nmpsiMOR, TMoKa KopabJib Iies TOYHO IO Ha3HayeH-
HOMY KypCy, HO JIHIIb TOJIbKO OH HAuMHAJ «PBICKATBb», T. €. OTKJIO-
HATBCSI BIPABO MJIM BJIEBO, HA JIHHHM TOTYAC JKe MOSABJSICS 3y6ell.
Takum o6pa3oMm Bce OTCTYIJIEHHS OT Kypca HeMeAJIeHHO OoTMeya-
JIMCb Ha JICHTe.

JIis kopa6eBoxaeHus, YKa3biBaa JIOMOHOCOB, KOMIac — «06-
mui ¥ BCergalHui npensonurensy. Ho «cHe crnacutenbHoe u3obpe-
TeHHE» MOXKeT OKa3aTbCsl GeCloJIe3HBIM, eCaH He GyleT H3yYeHo,
KaK H3MeHfeTCs BeJHYMHA CKJIOHEHHS B PAa3/IHYHBIX MECTax H B
pasHoe Bpemsa. Bor moueMy yueHbfi HaCTOHYMBO NPH3BIBAJ MoOpe-
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XOJOB H HYTEIIeCTBEHHHKOB IPOBOAUTh TaKHe HaO/IIOAEHUs1 «BO
BCEX CTpaHax, Kyla TOJbKO YeJIOBEK JOCTYIHTb MOXKET».

YKasplBas Ha TO, UTO MArHeTH3M — CaMblil CJOXKHBIA pasien
¢usuky, JIOMOHOCOB MpenOCTeperas y4eHbIX OT MOCHEIIHbIX BbIBO-
JI0B, HE TIPOBEPEHHBIX MHOTOYHCJEHHbIMH Habmogenusmu. Cam OH
OuYeHb OCTOPOXKHO BBHICKA3aJ CBOH MBLICJH O 3eMHOM MAarHeTH3ME.

3eMJII0 OH cuuTaJsl MarHUTOM, HO HE OJHOPOAHBIM, Kak ['nibbepr,
a COCTOSILIMM U3 MHOIMX MarHUTOB, HMEIOLLUX HEOJHMHAKOBYIO CHJY
U pasjHyHO pacnosoxeHHbX. IlosTroMy, nucas oH, «6e3 MHOTHX H
BEpPHbIX HAO/IONEeHHH KaX AOTOo MecTa (paspsixa Mos.-—
A. Il.) obmasi Teopust 0 NepeMeHax MAarHUTHOH CHJIBI yTBEpXKAeHA
ObITh HE MOXKET»,

VsyueHnem MarnernsMa ogHoBpeMeHHO ¢ JIOMOHOCOBHIM 3aHR-
MaJuch uieHel Poccuiickofi akamemMuu Hayk JleoHapn Diiep u
®paHn dnunuyc.

Diiep nauasa ceoo pabory B akamemuu B 1727 rony, Korna emy
enBa ucnosHusoch 20 Jser. 3HAUYNTEJbHOE MECTO B MHOIOTPaHHOMR
JESITeJbHOCTH YUEHOTO 3aHHMaJ/H TPYAHl, MOCBALIEHHble Kopab.e-
CTPOEHHIO, MOpEIJIaBAHHIO, MarHeTu3My.

MO2KHO I0MyCTHTD, CYUTas Dilylep, 4TO MAarHHTHBIE CHJIBI 3eMJIH
JeHCTBYIOT Tax, CJIOBHO BHYTPH Haliell IJIaHeTHl HAXOAHMTCS MOIU-
HBIH MarHuT, PacrosioXeHHbIH 1MoJ ONnpeaes]eHHbIM YIJIOM K 3eMHOMH
ocu. DTOT MArHUT M yNpaBJsieT JI0G0H KOMIACHOH CTPEJKOH, Ha-
[paBJissl €€ KOHIBI K CBOMM IIOJIIOCAM.

Ec/au onpenesnuTh, rie HaxoAATCs MArHUTHBIE NMOJIIOCH 3eM.JIH,
TO MOXXHO 3apaHee pacCUUTaTh BEeJHUYHHY CKJIOHEHHS MJIST KaxJAOTro
MeCTa B 3aBHCHMOCTH OT €ro IIHPOTHI U JLOJroThl. DiJep paspabdo-
Tan GopMy.a1y IJs TaKHX pacuyeToB, HO BEJHYMHA CKJIOHEHHS, BBI-
YHCJIeHHAs UM [JIS Psifa MyHKTOB, OTJIHYAJaAach OT BeJHMYHHBL, Onpe-
[ eJIeHHO#l HeloCpeCTBeHHBIMH HAO/I0JeHUSMH.

JeficTBie MarHATHBEIX CHJ 3eMJH ropasfo CJIOXKHee, UeM TNpes-
craBysil cebe yueHnll. Tem He MeHee BeJlMKa €ro 3acjayra — OH
CTPEMHJICS CTPOI'O MaTeMaTHYeCKUMH MeTOAAMH BBIYHCJSATH BeJH-
YHHY CKJIOHEHHS JJIs JTI0O0H TOYKH Ha MOBEPXHOCTH 3eMJIH.

Kak u3BecTHO, MarHuT naxe Ha PaccTosiHuH, 6e3 IPHKOCHOBE-
HHs, HAMAarHUYMBAeT xeJse30. B «OneiTe Teopuu 3/eKTPHUECTBA U
margetuama» (1759) Dnunyc o6bACHUM NeliCTBHE MAaTHUTHBIX CHIL
OH 1mokasaJ, YTo KeJje30 CHauaJja HaMarHUYuBaerCs U UMEHHO MO-
3TOMY NDUTSTHBAETCS K MarHUTy, TO eCTb «MarHuT AeHCTBYeT TOJb-
KO Ha MarHHT».

HpyruMu cioBamMH, HAMarHHUUBaHHE H MPUTAKEHHE — 3TO 0OCO-
6oe B3auMojeflicTBue Tesa. TOUHO Tak Ke H TpeTbe CBOHCTBO MarHu-
Ta — €ro CIMOCOGHOCTh YCTAHABJAHBATLCS MO HANPABJEHHIO ceBep —
10r — OOBbSICHSIETCS B3aUMOAEHCTBHEM OBYX Tesl: 3eMJH H 3TOro
MAarHuTa, B YaCTHOCTH KOMIIACHOH CTPEJIKH.

Ecnu pacno/ioXuTb BOKPYr MarHurta MaJjieHbKHE KOMIIachl, TO
UX CTPeJKH 3aiMyT Pas/MuHble MOJIOXKEHHs: KaKABIH MOJIOC Mar-
HHUTA NPUTATHBAET K ce0e pasHOMMEHHBIE KOHIIEI CTPEJIOK M OTTaJl-
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Kupaer opHouMenHule (pHc. 6). CTPesKH BHICTPaHBAIOTCHA LLMOUKOH
[0 KPUBLIM JHHHSIM OT QJHOFO MOJIOCA K APYroMY, €J0BHO YKasbl-
pas HANpPaBJGHHS MATHUTHBIX CHA TPHTSIKEHHS W OTTaJKHBaHMUS,
Oty cuJbl IeHCTBYIOT B HPOCTPAHCTBE, WJIH, K&K THCAA DMHHYC,
ctepe BOKpyr Jioboro marsura. Ilosxe sta cdepa 6na HasBaHa
MArHATHBIM ODOJEeM.

OueBHAHO, TaKHe CHJBI AEHCTBYIOT W BOKPYr BEJHKOrO MAarHH-
Ta — 3eMJIH, B ee MarHuTHOM nosie. OHH-TO H YNPABJAAIOT BCEMH
KOMIIACHBIMH CTpesKaMH. B Jio6om MecTe 3eMHOH HOBePXHOCTH

Puc. 6. KoMnacHele CTPeNKH, PaclosioXKeRHbe
BOKpYr mMarHurta (B OZHOH MJIOCKOCTH C HHM).

CTpeNKa yKasblBaeT HanpasjeHHe 3THX culd. Ho Kaxk usMepsarp ux
BEJIMYUHY?

Uro6Bl IPOBEPUTH, XOPOLIO JIi HAMarHuueHa CTpeska, KoMmmacs
HBle Macrepa MOJb30BaJHCh TakuMm cnocoboM. OHH OTKJIOHSIR
CTPeJIKy OT IIOJIOKEHHS ceBep — IOT B CTOPOHY Ipajiycos Ha JeBs-
HOCTO U oTnyckanu ee. CTpesika He Cpasy 3aHMMAaJjia CBOe OOBIUHOE
TIOJIOKEeHHe, a HeKOTOPOoe BpeMs Kaua/ach, KaK MasiTHHK, TO BIpa-
B0, TO BJeBo. Eciiu oHa fgenana He MeHee Tpex KoseGaHuil B Te-
YeHHe CeMH CEKyH[, TO MacTepa CYHTaJH, YTO CTPeJKa XOPOIIO
HaMarHuueHa.

Yuenele-QU3MKH CTAJIH NPOBOAHTL TAKHE e OIHITH, NEPEHOCH
KOMIIAC B pas/iMyHble MecTa BOKpYyr MarHura. Oxasajoch, 4TO
6bicTpee, ualle BCero CTPesNKa KayaeTcsl Yy TMOJIOCOB, a ueM
najblie OT HHX, TeM MeHblle yacrora KoJsebanuil. HamarmuueH-
Hasl CTPeJIKa IN03BOJINW/IA CPABHUBATE MArHUTHYIO CHJIY B OTHENb:
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HBIX TOUKaX He TOJIbKO OJHOro, HO M Pas/IHUHBIX MarHuToB, B TOM
qucse U 3eMJH.

BriepBbie u3mepeHUs] «MarHUTHOM CUJIbl» 3eMJH Obliu MpOBeAe-
HBl y Hac, B Poccun, eite B 1769 rony. Onny u Ty Xe Mar{uTHyio
CTpeJIKy 3acTapjiaau KauaTbcst cHadajga B [lerepGypre, sarem B
sanoasipHoM Mecreuke [lonoe (ua Kosbckom noayocrpose). Ilpu
5THX M3MepeHHsIX He ObLIO OOHAPYXEHO 3aMeTHBIX PasJHyuil B KO-
JIHUECTBE KauaHuil CTPEJKH 332 OJHHAKOBble NMEPHOALI BPEMEHH.

B 1785—1787 romax Takue e HaO/10feHHs ObIH CHeJaHbl
JlamanosoM, yuacTHHKOM (paHIly3cKoit sxkcnenuuuu Jlanepysa, Bo
sBpeMsi Kpyrocserdoro nsasaHusl. OueHp JIOGONBEITHA CyAb0a ero
HaO6J/I0AeHA .

Jlanepys, 6ynyun B IlerpomnasnoBcke-Ha-KamuaTtke, OTnpaBui
OTCI0JA OTYeT O CBoeM MJasanuu Bo ®panuuio. JLoaro myTemecTso-
BaJ 3TOT oTuer yepes Bcio Cubupep u EBpony B Ilapuxk. Jlanepys
ycres noGbiBaTh B ABCTpaJMH, 3aTeM HaNpPaBHJCA Ha CEBepO-BO-
¢TOK ¥ GeccienHo ucues. Tosabko uepe3 40 seT yRaJgoCh BHISICHUTD,
4TO SKCHEMHIHS MOTepIesa KpyLieHHe H NMorubJa.

HaGmonenus: JlamanoHa moKasaJsd, 4YTo HauMEeHbIIee YHCJI0 KO-
JnebaHuit B MHHYTY CTpeJKa CoBepllasa B paioHe TPOIHMKOB, a MO
Mepe yaaJieHds] OT HHX KOJHUYEeCTBO KoJeOaHWil 3a TO Ke BpeMs
VBEJHUHBAJOCH, T. €. «MArHUTHAs CHJa» 3eMJH He BO BCeX TOUKax
ee MIOBEPXHOCTH OJIMHAKOBa. K coxkaJieHHIo, 9TH HCCJIeN0BaHUsA Obl-
au norpeGeHsl B apxuBe Flapmkckoll akaxeMHu Hayk.

3uaMeHuTHIH HeMeUkuil yueHwlft Anekcanap ['ymGosbar, myre-
mecteys no IOxHoit Amepuke (1799—1804), obHapyxuJ, 4To HaH-
MeHblllee YHCJIO KoseOaHWil 3a ONMH M TOT K€ TePHOL BPEMEHH
(10 Munyt) crpenka menana B psge nyHkroB Ilepy. K ceBepy u
K 10Ty OT 3THX MeCT 4acToTa KoJieGaHWi yBe/MYHBaJach, KaK OHa
YBEJHUHBAETCS NIPH NepeMellleHHH CTPeJ/IKH OT CepPeAHHbl 0OBIYHOro
MarHuTa K ero moJocau.

Orcropa I'ymGonpar cpenas BEIBOX, YTO B 3THX Mecrax [lepy
IIPOXONHT MArHHUTHEI 3KBAaTOp 3€MJd, KOTOPHIH TaK »Ke He COBMa-
JaeT ¢ ee reorpaduyeckuM 5KBATOPOM, KakK H MAarHHUTHBIE MOJIOCH!
€ reorpa@HIeCKUMH.

MaruuTHoe moJsie Hawel MJIAaHETH XapaKTepH3YeTCsl B KaXKI0M
MecTe He TOJIbKO CKJIOHEHHEM M HAKJOHEHHeM: OHHM YKashBaloT
JIMIIb HalpaBJlenye 1, B KAKOM AEHCTBYIOT MarHUTHBIE CHJIbI 3eMJIH;
KpoMe TOro, HeoOXOAMMO OMpeNeuTh UX BeJHUYHHY. TosbKo
8Ce TpH 3JEMEHTa 3eMHOTO MarHeTH3Ma XapaKTepHsylT Ii O Ji-
HYl HaNnpsg¥eHHOCTb MarHUTHOro nojis 3eMJ/IH B OTAE/b-
HBIX MecTax.

Bousbwio#t Bkan B 311 HceaenoBanus BHecan Kpysenirepn, JIu-
CSIHCKHMI M JPyrde pyCCKHe KDYTOCBEeTHBIE MOPEXOLBI, U3MEpPSIBIIHE
3J1eMeHTHl 3¢MHOTO MarHeTH3Ma B PasJHUHBIX MyHKTaX. OTKPbIB HO-
ByI0 uacTb CBeTa — AHTapKTHAy, BesuMHCrayseH mpHOGJIHKEHHO

! 310 He IBa HaNpaBJeHUA, a OQHO, HO B PA3JIMYHBIX MJIOCKOCTSAX — rOPH-
30HTAJIbHOH (CKJIOHEHHe) M BEPTHKAJbHOH (HAaKJ/OHEHHE).
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BRIUHCJIMJI, TJe HaXOMAMTCS MATHHTHBI TMOJIOC B IOXKHOM IOJyIIa-
pun; Koueby u JIuTke TOUHee ONMPENH/IH TONOXKEHHe MarHUTHOro
3KBATOpA.

3a KOpOTKOe BPeMsl HAKOMUJIOCh MHOXKeCTBO HAaG/II0AEHHUI, HO B
HUX He ObLIO eIHHOIN CHCTeMbl: H3MEPEHHs NPOBOIMJINCH B PasJuy-
HBIX MecTax M B pasHee BPeMs, pas/HYHBIMK NPUGOpPaMu W CIOCO-
GaMH, He BCEFla JOCTaTouHO TOouHbIMH. Heo6xoammo ObLIO cHCTe-
MaTHUECKH, a He OT CJyyas K C/Ayyaio, H3yYaTb, KaK H3MEHSIOTCS
C TEUEeHHEM BPEMEHH 3JIeMEHThl 3EMHOr0 MarHeTH3Ma B OLHOM
MecTe.

JLas atoro npogdeccopa Kasanckoro yHuBepcHTEFa acTPOHOM
H. M. Cumonos u ¢usux A. 5. Kyndep cosganu B 1823 rony nep-
Buif B Poccun MarHUTHBIE NMaBUJBOH, THE CTAJIH €XEIHEBHO Mpo-
BOAUTh HaGAlOZeHHs. Uepes miecthb JIeT N0 npelJsoxkennio Kyndepa,
usbpanHoro ujeHoM Poccuiickoli akaiaemuu Hayk, B Ilerep6ypre
GBI OCTPOEH €llle Jyulnf [TaBH/bOH, mo3xe (1849) mnpeobpaso-
BaHHBH B ['1aBHYI0 usuyeckyio o6eepBatopuio. Kpome Toro, mar-
HUTHBIE HaGJIONEHHsT CTana MPOBOAUTDL acTPOHOMHUecKasi oGcepBa-
topusi B Hukosnaeee. Ilo corniacoBanuio ¢ HHOCTPAHHBIMH y4YeHbIMH
(Fym6onbarom, Iayccom, Aparo) Hab/0leHHsT BBHINOJHANHCH
OAHOBPEMEHHO, B Te XKe JHM H yachl, Kak B ['epmanun u ®panuun.

[To nunnmarupe Poccuiickoit akazemun Hayk B 1830 rony 6vla
co3faH ellle OHHH MAarHUTHHIA NABHJAbOH Ha TEPPUTOPUH PYCCKOH
muccuu B Ilexune,

B uapckoit Poccnu Hayka Oblsia He B GOJBLIOM NOYETE, H CPEefi-
CTBA Ha Hee OTNMycKasuch cKyaHele, HO Kyndep 3amnrepecoBas B
MAaTHHUTHBIX HCCAeNOBaHUsAX ['OpHOe BEOMCTBO: BeJb KOMNac Heob-
XOZHM He TOJIbKO MODSIKAM H TeOAe3HCTaM, HO TaKxke H TOPHBIM HH-
JKeHepaM-MapKuieliaepa.

«Poccusi onHa conepxur B cebe GoJblle MYHKTOB, BAXKHBIX JAJIS
TEOPHH 3eMHOTO MarHeTH3Ma, ueM BCs ocrafabHas Espoma», — no-
gaspisan Kyndep. On po6Guics opraHa3aluyd CeTH MaTHHUTHBIX
oGcepBaTOPH B KpyNHeHIINX MeTasaypruyeckux nenrpax Cubupu
u Ypana — Hepuuncke u KosblBaHH, MarHMTHO-METEOPOJIOTHYE-
ckux — B Exarepun6ypre (HeiHemnuii CepmiioBck) u B Tudince
(T6nnucu).

ITerep6yprckas ofcepBaTopust pyKOBOIUJIA BCEMH MArHHTHBIMH
nabaogenusMn B Poccny, a Kpyr HX pacIIUpSiICs € KaXKIbIM Tro-
noM. Takue HaGaoxeHus mposBofusuch B OpeHOypre (HbiHe Yka-
nos), Caparose, Ha Kacnufickom mope u JlenoButom oxeane, B Ch-
Gupy W Ha Ypajie —BO MHOTHX IyHKTax Ha OPDOMHOM INPOCTP2H-
ctBe ot [lerep6ypra mo Ilexuna.

Hama crpana 3aHsija nepBoe MECTO B H3YYEHHH 3eMHOTO Mar-
uwerusma. Hepapom I'ymOGo/bAT, NpH3bIBasi AHIVIMACKHX YUYEHBIX
MPUCTYNHUTD K CHCTEMATHYeCKMM MarHUTHBLIM HaGJ/I0IEHHAM, yKa3bi-
BaJl Ha mpuMep u ycnexu Poccun.

UpespruaiiHo BaXkKHOe 3HAuUeHHe IJIs1 HCCIeLOBAHHH 3€MHOro
MarHeTHsMa HMesH paboThl BEIHKOro HeMelKoro yueHoro Kapaa

20



Taycca. OH co3nan HOBble METOLB! ¥ NPHOOPH [/l H3MEPEHHS Mar-
HHTHBIX BeJNHUMH C HEJIOCTYMHOM MpexJae TOYHOCThIO. ['ayce peiuui
3ajayy, NocTaBJeHHyI0 DitaepoM, u paspaboran GopMyJy, Ipy no-
MOLIM KOTOPOH MOMKHO N0 HECKOJbKHM HaOJIIONEHHSIM DAcCUHTaTh
BeTHUHHY 3/eMEHTOB 3eMHOr0 MarHeTHsma AJjs JoGOH TOYKH HA
MOBEPXHOCTH HAleH IJIAHeTHL.

Temnepp, Kas3anoch Obl, MOMXKHO COCTABHTb TOYHBIE MAarHHTHbIE
Kaptel. Ho BesnuuHHa CKJOHEHHS, BHIYHC/JEHHAs TEOPETHYECKH,
OMATL-TAKH OTJIMYaJach OT (akTHuecKux Hab/ofeHui. Brpouewm,
g Faycca 910 yxKe He GBLIO HEOXHAAHHOCTBIO.

Eme B XVIII Beke B HEKOTOPBIX MecTax Ha cylle OblJo 3aMe-
YeHO, YTO KOMMacCHasi CTPeJKa MoYeMy-TO OTCTYNaeT OT ee OOhIu-
HOro HamnpasJ/leHHs, T. €. OT MarHUTHOrO MepuiaHaHa. Takue cTpaH-
Hble OTKJIOoHeHusi Habmopan B 1784 rony akagemuxk Il. b. MHoxoa-
ues B pafione Kypcka.

IToske B 3TOM paifoHe GulIM OOHAPYXKEeHBl MeCTa, Iie CeBePHBIH
KOHell CTpeJiKi ofpamaJjcss K 10Ty, a IOXHBIH — K ceBepy, T. €.
OHH OTKJIOHSJIUCh OT CBOETO HOpMaJbHOro rnosoxeHds Ha 180 rpa-
AycoB. Dosiee nin MeHee 3HAYHTEJbHbIE OTKJIOHEHHS ObLIN OTMeye-
Hel Takxe B Kpusom Pore, Ha ¥Ypaje u B APYrux MecTax.

CuavaJsa yueHble CUHUTAJIH, UTO TaKue OTKJAOHEHHS HEHOPpMaJlb-
HBI H TIO3TOMY HasBaJu UX MATHHTHLIMH aHOMAaJUAMHU
Tlotom GrLIO BBISICHEHO, UYTO aHOMAaJIMH BBI3LIBAIOTCS TOPHBIMH IIO-
pooaMH, KOTOpble HaMarHiW4yuBalOTCA MNOA BJAHUAHHEM 3eMJIId‘, co-
34a10T CBOU MAarHuTHBIE II0JISA H MO3TOMY 3aCTaBJAKT CTPEJKY OT-
KJ/IOHATLCSA OT €€ «KHOPMaJIbHOro» IOJIOKEHHS.

Ho 3tu «nojg3emMHble MarHuTh» — He penxoCTb, HAallpOTHUB, OHU
BCTPEUAIOTCA OY€Hb 4aCTO, MCKAXKaloT, HJIH, KAK TOBOPSAT YUYe€HhIE,
BO3MYIIAIOT MarHuTHOE IoJie 3eMJl1 BO MHOTHX MeCTaXx. H03TOMy
MAarHuTHble aHOMAJIMH — He HCKJII0OUEHHe, a, CKopee, NMPaBuJIO.

®opmysa Taycca nospossier JHMIUb TEOPETHUECKH BBIUHCIUTH
BEJIMUMHY CKJOHEHHS IJs JIOO0ro Mecra, HO He YUHTLIBAeT nefi-
CTBUSl HAMATrHHYEeHHBIX MOPHBIX MOPOJ, a OHH B KaXKJAOM MecTe I10-
CBOEMY, HHOTAA B 3HAUUTEJNBHOH CTeNeHH H3MEHSIIOT BEeJIHUHHY CKJIO-
HeHHs.

Bor nouemy marHuTHBE KapThl ['aycca oxkasblBaiuCh HEZOCTa-
TOYHO TOYHBIMY M {I&¢ MOTIJIM CJYXHTb AJIS1 MOPEXOIHOH NPAaKTHKH.
UTo6H COCTaBUTh TOYHBIE KapThHl, HYKHO OBLJIO HAKOIUIATh Kak
MOXKHO OOJibllie MArHUTHBIX HaOJIONEHHH B pPasJHUYHBIX MeECTaXx.
OnpaBjanoch 3ameuarenbHoe IpenBHIeHHe JIOMOHOCOBAa O HeoG-
XOJIMMOCTH TaKuX HaOJIORSHHH «BO BCeX CTPaHaX, KyAa TOJbKO
4eJOBEeK NOCTYIHUTb MOXKET»,

HmMenHo mo 3ToMy NyTH H pa3BHBajach HaykKa O 3eMHOM Mar-
HetusMme. ITo npumepy Poccuu BG Bcex KYJBTYPHBIX FOCYAapcTBax
Onlu CO3MaHbl NecATKH obcepBaTopuil. 3mech OGBIYHO pas B He-
IleJl10 TIOCPeACTBOM TOYHEHINMX mpuGOpOB OTpelessieTCs BeJHuyHuHa
3JIEMEHTOB 3eMHOTO Marserusma, ABTomaTHyeckue npubopsl — Ba-
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PHOMETpPBI — HelpepbIBHO 3aNUCHIBAIOT H3MEHEHHUs STHX 3JeMeH-
TOB.

Kpome Toro, cranu NpOBOJUTb MarHUTHBIE ChEMKH, T. €. ONpele-
JISITh 9JIEMEHTHl 36MHOI0 MAarHeTH3Ma B MHOTOUYHCJ/IEHHBIX TOUKAaX..
YeM GoJiblile TaKHX TOUEK, YMeJO NOJ0OpaHHBIX, TeM TOUHEE BBIPH«
CcOBBHIBaeTCSl KapTHHA MArHUTHOIO MOJS Hallled MJIaHeThl.

B Coserckom Cotose ¢ 1931 roma Hayajack resepasbHas Mar-
HHTHAasi ChbEMKa [0 BCel cTpaHe B ThiCAYax MYHKTOB HA PACCTOSHHH
20—30 xusiomeTrpoB OomMH OT jpyroro. OHa Gblia 3aBepuleHa B
1936 romy, a uepe3 rog MNPUCTYNMJIH K elie Gosiee NOAPOOGHOM
CbeMKe, PErHCTPUpYIOLIeH Bce, HaKe CaMble HEe3HAUHTEJNbHbIE aHO-
MaJiu.

O6cnenyst pafionbl aHOMaJIHH, MOXKHO y3HATh, KaKHe I10JIe3HbIE
HCKOMaeMble HAXOAATCSI 3hech B Henpax 3emud. TakuMm o6pasow,
MarHuTHasl Ch€MKa CTaja OJHUM H3 BaXHBIX CPEACTB reosioruue-
CKOH pasBeiKH IMOJ3EMHBIX COKDOBHII.

[Tonpo6Hoe n3yueHHe MACHUTHOrO MOJsT 3eMJH TMO3BOJHIO CO-
CTaBJIATb MArHUTHble KapTel BBICOKOH TouHocTH. I[lpaBma, oHH mo-
CTEIEeHHO CTapeloT, HO B TeueHue MATH JIET COXPAaHSIOT HeoOXOAu-
MYIO TOUHOCTb, & 3aTeM NPUXONUTCH UX OOHOBIATHb. BesnuuHa mar-
HHTHOT'O CKJIOHEHHS YKa3bIBAETCSI TAKXKe H Ha MOPCKUX KapTax.

Teneps, rae O6bl HU HaXORMJICS KOpabJb, IITYPMaH B JII0GOH MO-
MEHT MOKeT 10 MOPCKOH KapTe ONpenesuTh BEJHUHHY CKJIOHEHHS
H BHECTH NONPABKy B IOKasaHus Komnaca. I'iaBHasi sagava peuie-
Ha, HO €llle B CepefuHe IIPOLIJIOr0 CTOJETUA BO3HHKJH HOBBIE
OCJIOKHEHHS.

JleBuanusa Kommaca

HepeBsHHble Kopabyu HE OTJIHYANHCh GOJBIION MPOYHOCTHIO,
NOYTH TIOoCJIe KaXAO0ro NJIaBaHHsl UX [PHXOMHJIOCh PEMOHTHPOBATD.
B XVIII Beke B Kopmyce Kopabsisi U BIOJb €ro NanyGhl cTaJd mpo-
KJIa[biBaTh XKeJe3nble KpemieHus. OHU YBEJHUYUJIM NPOYHOCTH KO-
pabJsis, HO BbI3BAJIH HEOXUJAHHBIE M HENPHSITHbIE NOCAENCTBHS.

Haneuarannele npu Ilerpe I «Kunura, ysamasi mopckoro mia-
Banusi» M. ®. Kommesckoro (1701) u «Kuura ycras Mmopckoii»
(1720) crporo-HacTporo NpeaNmHCHIBAIH «XPAHHTb KOMIAc OT Ke-
Jgesa». Mopsika 3HaJsi, YTO 2Kesie3Hble TPEAMEThl HPHTATMBAIT K
ceGe MarHHTHYIO CTPEJIKY, 3aCTaBJAIOT € OTKJIOHATHCS, H I03TOMY
KoMIac NOMeIaJH BAAJH OT SIKOPeH H apTUJIeDHHCKHX OpYAHH.
Ho nesio oC/oXXHUIOCh, KOTLA Ha KOPabJifiX MOSBHJIHChL MKEJC3HbIe
KpeIIeHHs, KOTOPble «YBOAHJHY CTPEJIKY B CTOPOHY OT MarHHTHOIQ
MEpHIYAaHA.

Tenepnb, AJas TOro 4to6Ghl MOJNB30BATHCS KOpaGeabHHIM KoMIa-
COM, y2Ke HeIOCTAaTOUHO ObLIO 3HATb TOJBKO BEJHUYHUHY CKJIOHEHHS.
ITpUXoANIOCh, KPOME TOI'O, YUHTBIBATE U NE€BH AL HIO KOMI a-
ca, Kak CTajd HasbiBaTb YroJl OTKJOHEHHS CTPEJKH OT MAarHMT-
HOTO MepHJMaHa UOoJ BJMSHHEM CyJOBOro 2keje3a, Eciy nepnauus
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Mo 3HAKY ' coBMajaJja Co CKJIOHEHHEM, TO KOMIIacHas CTpesKa elle
6oJibllie OTCTYMaja OT reorpauueckoro MepHAHaHa,

Ha pycckom ¢iore B xoune XVIII Beka ycrpansnu, wiH, Kak
TOBODSIT MOPSIKM, YHHUTOXKAJHM NEBHALHIO MOCPEACTBOM KEJIe3HbIX
6pyckoB. Ecau jgepuanusi Gblia BOCTOYHOM, TO y 3amagHoH CTOpO-
HBl KOMIIaca yCTaHaBJHMBalu OPYCOK: MPHTATHBAsA K ce0e CTPEJNKY,
OH YHHUTOXKaJI, T. €. YDABHOBELIMBAJ IEBHALHIO.

JLast 3TOro Hy»KHO GbLIO yMeJo Nogo6paTh MOAXOASIMHA «yHH-
YTOXKHTENbY M NpaBuUIbHO HoMecTHTh ero. Ho 6exa B ToM, uTO
[ocJie YHUUTOXKEHHs] NEBHAUMM OHA II0YeMY-TO BHOBb BO3HHKaJa
BO BpeMs IiaBanus. Y mpu nepemene Kypca M3MeHSIach HE TOJb-
KO BEJIMUHHA, HO MHOTAA TaKXKe H 3HAaK AeBHALHH.

Uro6Bl BHIICHHTH 3aBHCHMOCTb JEBHALMH OT Kypca Kopabusd,
3HaMeHHUTHI pyccku#l mopexon Kpysenmrepn B 1824 romy mposes
HCOBITAHMS KOMIaca TMpHM pasiuuHbIX noBoporax Opura «Oaum».
DTH OMBITH A MPAKTHUECKHE HABBIKM AJI YHHUTOXKEHHS JeBHa<
LHH TIpH TepeMeHe Kypca.

Bckope ¢pannysckuft matematnk Ilyaccon paspaboran ypas-
HEeHHSsI, M0 KOTOPBIM MOXHO GBIJIO BBIYHMCIHTL AEHCTBHE Kopabesb-
HOTO xKeJie3a Ha KoMmacHylo crpenky. OfHako ypaBHEHHs He yKa-
3blBaJii B MOHATHOH NJis MOPSIKOB (popMe 3aBHCHMOCTb MEXIY He-
BHanuell U Kypcom kKopabus.

Brnpouem, Ha JepeBsiHHBIX CyRax jeBHamus Oblla HeBeJHKa, H
OIBITHBIE IITYPMAHBI MO JOTaJKe YHHUTOXKAJIH €e MPH INOMOIIH Ke-
Jle3HbIX GpyckoB u MarautoB. Ho yxe esbime 100 jier Hasax maua-
JIu CTPOUThL Gojiee MpouHble KopaGJH C XKeJe3HBIMH KOPIyCaMH.
ITo mMopsiM U OKeaHaM BCe cMeJjiee NTyCKaJHUCh B NajlbHUE NIaBaHUA
JKeJie3Hble MapOXOJbl C MOIIHBIMH MaLIMHAMH.

Best Macca kKopabGelibHOrO MeTasjia Tak BpeqHo AeficTBoBasa
Ha KOMIIac, YTO HHOrIa IOJIb30BAThCS HM OKAasblBaJOCh HEBO3-
MOXKHO. ['py6rie oluu6KH B ONpefeeHuH Kypca U yIpaBJeHUd CyA-
HOM mpuBOAW/H K Katacrpodam. IIpn Kopabiekpyuennsax noruba-
JId COTHH TaccaXXHpoB, HE TOBOPA yKe O LeHHbX rpysax. Komnac
CTaJl OMAaCHBIM «IIpefaTeeM».

IIpakTuueckne cnocobbl YHUUTOXKEHHS NEeBHALWM OKa3bIBAJHCIb
HEeJOCTAaTOUHBIMH, U I10JIaraThCsl TOJBKO Ha ONBIT M AOTAJKH IUTYp-
MaHOB He Ipuxoamioch, HeoGxonuMo ObIO HCCNENOBATb, KaKHe
MarHuTHBIE CHJIbI JEHCTBYIOT Ha JKEJEe3HBIX KopalOnsx,

Ilon BausiHEeM 3eMHOrO MarHeTHsMma Kopabsb HaMarHHYHBaer-
cs eute Ha Bepdu Bo Bpems nocrpoliku. Ecam, Hanpumep, Hoc Ko-
pabas ofpaleH K CeBepy, TO 34eCh 00pa3yercss CeBepHbIA MarHuT-
Hblff TOJIOC, a Ha KopMe — I0XHbIH. JKesesnoii Kopmyc cynna
CTAHOBUTCSI OIDOMHBIM MAarHHUTOM, MpHYEM He BCe €ro YacCTH Ha-
MarHH4YMBalOTC OJMHAKOBO: TaK HasblBaeMoe MAarHHTHO-TBepJoe
¥KeJyie30 — CTadb — JOJr0 COXpaHdeT NpUOOGPETeHHLIe MAarHHTHBIE

—

1 3Hak CKJIOHEHHS M JeBHAIUH YCIOBUIHMCH CYHTATH MONOKUTENbHEIM, KOrja
CTpeJIKa OTKJIOHseTCS K BOCTOKY OT reorpauiecKoro MepHiHaHa, H OTpHIA-
TeJbHBIM NPH OTKJAOHEHHH K 3amapny.

23



CBOICTBA, a MATHUTHO-MATKHE MaTepHaJBl, HapuMep 4yryH, CKOpo
yTpauHBaIOT HX, BEPHEE, H3SMEHSIOT.

Korna kopa6/b MEHsSIET KypC, 3TO He OTPa)KaeTcsi Ha TBEPLOM
JKeJieae: TA€ OBLIM €ero CeBepHBIH U IOXKHbIH MOJIOCH, TAM OHH H
ocraloTcsl. A MArKoe Keje3o NPH NepeMeHe Kypca NepeMarHH4H-
BAeTCs, ¥ MOJIOCH ero nepeMenanTcs.

Ho sto qnumb ycaoBublit npumep. Ha camoMm-To nene TBeppoe
JKeJe30 He TaK yKe IPOYHO COXpaHsieT, a MATKOe HE cpasy JHu-
maercst IPUOGPETEeHHBIX MarHuTHBIX cBONCTB. VX naMeHeHue 3aBH-
CHT OT MArHWTHOTO MOJIi 3eMJId, a OHO HEOAMHAKOBO B Pa3JIHUHBIX
MecTax H B pasHoe BpeMs. [103TOMYy HEONHHAKOBO HaMarHHUHBaIOT-
csi Kopryc KopabJisi, ero MalIuHBI, IEPEBO3HMBIE T'PY3bL.,

B cymHocTH, meBuauusi npeicraBiasieT coboii cBoeo6pasHyIo
MarHUTHYI0 aHoMaJiHioo. Ho ropHbie mopojbl, BHI3LIBAIOIHE aHOMA-
JIHIO, HEMIOABHIKHEL, a MOJIOKEeHHe KopabJisi B MarHUTHOM moJjie 3eM-
JI1 HeNpephBHO MeHseTcs. BOT mouemMy W MarHWTHOe NoJie CaMoro
Kopa6isi u3MeHseTCd B 3aBHCHMOCTH OTTOTO, I'Jle, KOTJa H KyJla OH
uner. Ho ato eme He Bce. Kauka cynna Takxe H3MeHsIeT MarHuT-
Hble CHJIBI, deficTBylomive Ha koMrac. OKasbiBaeT BJHSHHE Ha HEro
¥ yroJs KpeHa kopa6.s. Takas neBuauus — KPeHOBAsk — OTKJOHSAET
KapTyLWIKy TO K NpaBOMY, TO K JIeBOMY GOpPTy CyAHa, 3acTaBJsieT
ee KoJsie6aTbCsl OKOJIO BEPTHKAJbHOH OCH M HCKaXkKaeT MOKa3aHHUS
KoMIaca.

Kopnyc nmapoxona HJaM TelmJOXOZa HENPephIBHO KoseGJercs: OT
paGoThl ABUraTesnell, 1 3Ta BUOpaLUs H3MEHSIET MarHUTHOE COCTOSI:
Hue cynHa. Kpome Toro, yraps BoJIH 0 60pTa, CMEHA TEMIIepaTyphl,
BCIIBIIIIKH MOJIHMH H APYTHE [IPHUMHBl TAKXKE MOTYT H3MEHHThb BeJHU-
YHHY U 3HAK JCBHALHH.

Ilpy TakOM MHOXKECTBE YCJOBHH, OT KOTOPBIX 3aBHCHT JE€BHA-
IMs, TOUHOE ONpeJe/ieHHe ee BeJHUYHMHBl Kas3ajoch HepaspeuruMo
caoxubiM. Ho HeT Takux mpakTHUeCKHX 3ajfad, KOTOpble HE MOIVIH
6Bl peurdTh HayKa M TeXHHKa.

B 1849 roxy 6bln H3o6peTeH nedreKkTop — ClNelHasbHbIl npH-
Gop 1Sl U3MEpPEHHsT MarHUTHBIX CHJI, JeHCTBYIONIMX HAa KOMIACHYIO
crpesky. IIpuGop He OTJIMYAJ/ICH AOCTATOYHOH TOYHOCTBIO H TIOJIb-
30BaTbCsS UM BO BpeMsi I1aBaHHUsl ObLIO HEYAOOHO, HO BCe JKe MOXK-
HO GblLJIO ONPeAeNUTb BEJHYHHY HeBHALHH.

B ToM ke rony aursaufickuit marematuk A. CmuT npeoGpasoBan
u jgonosHua ypaBHeHus ITyaccoHa, KOTOpble YYHTHIBAJH HelcTBUE
TOJILKO MSTKOrO keJjiesa Ha komnac. Qopmysaer CMHTa yKe M03BO-
JISIIH COCTABJSATh TAGJHIbl H3MEHEHUH JleBHALMU B 3aBHCUMOCTH OT
Kypca Kopabus.

OnHAaKo H IoChe 3TOro rpybbie OlIMOKH, BhI3BAHHBIE AeBHaLMeH
KOMIaca, IPUBOIWJY K ONacHbIM aBapusM. AHIVIHHACKOe mpaBUTEIb-
ctBo B 1860 romy make mocTaHOBHJIO «HE MEPEBO3UTb HHU BOHCK, HH
Ka3eHHBIX TPY30B, €CJH CYZAHO HE CAEJaJO0 HHU OJHOH MODPCKOH KaM-
HaHHK»,
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Benuku 3acayru pycckux yueHbix B pa3paGoTKe TeODHH AeBHA-
LHHY, 4 TaKXe NPaKTHKE ee ONpe/eseHHs] U yHUUTOXKEHHS.

B 1862 rony B AHrauu mo 3akasy Poccuu coopyzkaJscs GpoHe-
Hocel, «[lepsenen». UrToGwl jocTaButh ero B IlerepGypr, Obla
KOMaHIHpoBaH pycckufl wrypman Jjefitenant M. Il. Benasenen.
OGcnenoBas elle HAa CTamene crpouBliMiics kKopabub, Benasenen
OoGHAPYXKHUJI, 4TO AeBHAlMs Ha HeM npesbimaer 40 rpaaycos, u pe-
LIKJICS HA CMEJbl ONBIT.

Henocrpoennniii kopabab ObLIT CIyLIEH HA BOAY M YCTAHOBJIEH
B HaNpaBJIeHHH, NMPOTHBOMONIOKHOM TOMY, KaKOe OH 3aHHMaJs Ha
cranene. [loka xopa6nb oneBanu O6poHell, MOKAa yCTaHaBJHBAJH
MallUHbl U OPYAHs, KOPIyC CyAHA NepeMarHuTHJICs, H JeBHAlHs
yMeHbUIHJIAch A0 17 rpaaycoB. DTOT ONBIT HMeJ BaXXHOe 3HaYeHHeE:
B TO BpeMs Ha 60eBbIX KOpa6/sfix OObIUHO HE YHHUTOXKAJH [eBHa-
M0, a Npu GoablLIOH ee BeJMuUMHE KOMIAac BOOGIIe MOT BBIATH H3
CTpOSI.

Benasenen wnanmucan psii paGor o neBuauuH @ B 1864 rony
OCHOBaJI KOMIIacHYIo o6cepBaTtopuio B Kponmraare, Kkoropas crana
CaMOOBITHOH pYCCKOH IIKOJIOH CHeilHaJuCTOB KOMIIACHOro JeJa.
BauskafiimuM NOMOIIHHKOM M TpomoskaTeseM DenaBeHua Obla
W. I'1. KosioHr, 3aBoeBaBLIXA MHPOBYIO CJ1aBYy KaK OJHH U3 TBOPLOB
Haykd o neBuauuu. OH paspeluus JaBHHI CIOP MEXAY YYEHBIMH.

OnHu yueHble CUHTAJH, UTO YHHYTOXKEHHE NeBHALUH BPEIHO AJs
KOMIIaca, MO9TOMY AOCTaTOYHO ONPENENUThb ee, COCTaBHUTb TabJHIbL
¥ 0 HYUM BHOCHTh NONpaBKH. [pyrHe yueHble yTBepKAajH, 4TO
CJeflyeT TOJNBKO YHHUYTOXHUTb NEBHALMIO, TOTAA BOBCE HE HYIKHbI
O6yayT TabaHUbl H PacyeTsl.

Kosonr mnokasas, 4To KOMIAac CTAHOBHTCH HEHANEXKHBIM INpH
6osibIIoit NeBHauMH. Ho yHHYTOKHTL €e IOJHOCTbIO He BCerjga
yIaeTcs, OCTATOUHAsl [eBHALUs NOCTHraeT 3—4 rpagycoB U NpeHe-
6peraTbh Takoil MOTPELIHOCTbIO He/b3s, TeM 6oJiee, YTO OHA MOXKET
YBEJIHUATHCS.

[TosToMy Henb3sl OTpAaHUUHBATBLCS TOJBKO ONpeleseHHeM Je-
BHAllHU, @ HEOOXOAMMO JOBeCTH ee N0 HauMeHblle# BeJHYMHEL,
3aTeM BHOCHTb IONPABKH B MOKAa3aHHUsl KoMaca mo tabauuam. 1o
(1paBHJIO CTAJ0 3aKOHOM [J151 INTYPMaHOB Bcex (JIOTOB.

TananTnuBBI# yueHbH-MOpsiK KOJOHT mOYTH COpOK JIeT MOCBsi-
THJT pa3paboTKe TeOpPHUH NeBUALMH, ee OMNpeleseHHI0 H YHHUTOXKe-
HUIO IOCPEACTBOM HOBBIX CIIOCOOOB, KOTOPbIE BCKOPE BOILIH B MEX-
IyHapoxHylo npakTuky. OH co3man ynoGHbi Aed/eKTop GOJbLIOH
TOYHOCTH, NPHUTOAHBIA B YCJOBHAX MJABaHHfA, YyCOBEPLIEHCTBOBAJ
MOPCKOH KoMIac.

[Ton pyxosoacrsom Konoura wawanm cayx6y Ha daore Gyny-
WMt «aaMupan kopabenbHOH Hayku» Anekceit HuxonaeBnu Kpei-
JoB. CBolo mepBylo HayuHylo paory, onyGaxkoBaHHYO B 1886 ro-
Iy, OH NMOCBSITHJ KoMIlacy. B Teuenue GoJiee ueM MONYyBEKOBOH mes-
TeJbHOCTH aKajeMHK KpLIOB Hamucas psjg TPYAOB O KOMIace H
€ro JeBHaltH.
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U. Konour, A. Kpsuos, H. OrnoGauuckuii, B. ITaBiuHOB,
I1. JlomorapoB BbIBHHYJH Hamy PonuHy Ha mepBOe MECTO B MHpe
no KOMMNACHOMY ZAeny. PaGoOThl 3THX YYeHbIX NOBeNH BaKHeAmuH
MOPEXOAHBIA NPUGOD N0 BLICOKOH CTENEHH COBEPIUGHCTBA.

CoBpeMeHHbBIT MOPCKOH KOMIIAc Jfaxke 1o BHEIIHEMY BULY CO-
BCEM He MOX0X Ha crapuHHBI. VMeHHO neBHalusi 3acTaBHJa KO-
peHHBIM 06pa30M M3MEHHTb €r0 KOHCTPYKUHIO.

Kaprymka umeer yxxe He OJHY CTPeJaKy, a MarHHTHYIO CHCTe-
MY, COCTOSIIIYIO M3 HECKOJbKHX, OOBIUHO TPeX Iap CTPesok, pacio-
JIOXKEHHBIX CHMMETPHYHO OTHOCHTENbHO LEHTPa KapTyLKH. 3aueM
HOHAaJ00UJI0Ch YBEJTHUUTL YHUCJO CTPEJOK?

Kak ormeuasnoch, IJisi YHUYTOXKEHUS JeBHANUH BOJIU3M OT
CTpeJIKH NPHUXONUTCH IOMELIaTh MAarHHTHl M KeJie3Hble NpeaMeThl
(Msrkoe xene30). OHU MU3MEHSIOT MATHHTHOE IIOJIE BOKPYT KOMId-
Ca ¥ BLI3BIBAIOT HOBBIE BUILI AEBHALHH.

Takasi neBHauusl 3aBUCHUT OT JJHHBI CTPENKH M PACCTOSIHHAI OT
Hee JI0 MarHHTOB U MSATKOTO Xeje3a. Teopust W NpPaxkTHKA [OKa-
3aJI4, YTO MOJKHO YCTPAHHTb 3TH BH[IBl JeBHALlMH, €CJIH B KOMIace
6yleT He OfHA, a HECKOJBKO Iap CTPeJIOK.

[IpaBuABHO pacCuMTATh YHCJO, AJHHY W B3aHMHOE IIOJIOXKEHME
CTpeNoK — 3aja4a oueHb cjaoxkHasd. Elo 3aHMMajuch MHOTHE Teo-
PEeTHKH IeBHAUMM, H HauGoJee ynayHoe pelllenye nana 23-jaeTHHi
muumasn A. H. Kpsuios B cBoeft nepsofi Hayurolt paGore «O pacno-
JOXKEHUH CTPEJOK B KapTyIKe KoMIacas.

CrpeJiKH 3aCTaBJAI0T KapTyWKy (ee JIMHHIO ceBep — IOT) pac-
[I0OAaraThCs BAOJb MarduTHOro Mepuauana. Ho pas aroro xapryui-
Ka JOJKHA CBOOOAHO NOBOPAYHBATHCS HAa OCTPHE INNHJBKH, T. €.
HCIBITHIBATD HAauMeHbliiee TpeHHe. KpoMe Toro, KapTyIliky He JOJiK-
HbI 6ECTIOKOHTb HH KaukKa Kopa6Jjs H yAapel BOJH 0 60pTa, HH Bi-
6paunusi MallMH, HM pe3Kasi CMeHa TeMmIeparypbl. UTOGH yMeHb-
IIATh TPEHHe KapTYIIKH M NPeJOXPAHHTb €e OT APYrUX BPEXHBIX
BJIMSIHUH, MPHUILIOCH HepeoSopyaoBaTh MOPCKOH Kommnac (puc. 7).

Tenepp OH mpexncTaBjaseT co60fl MeHBIH KOTEJNOK, 3aMONHEH-
HBIH BOAHBIM PacTBOpPOM cnupra. Ha moBepXHOCTH KHIKOCTH Aep-
KUTCS TMYCTOR BHYTPH NOJYKPYIJIBIH TMOINJNABOK, K KOTOPOMY INp#-
KpeluieHa KapTyllKa, a BHH3y — MarHMTHble cTpesku. Ilocpemune
JIHA NOMJIaBKa, B KOHyCO0Gpa3HOM yriyGJeHHH, IOMENIaeTCsl TONKa
u3 ararta. Tonka ONHpaeTcs Ha OCTPHE LITHJIBKH, KOTOPOE CAEJIAHO
M3 TBEPAOrO MeTajja MpPUAUS ¥ MO3TOMY JAOJIO He TYMUTCS.

TMomnaBok BMeCTe C KapTYLIKOH W CTPeJKAMH BECHT GoJee cTa
rpaMMoB. Ho nombeMHas cuia XKHUAKOCTH IO 3aKOHY ApxuMena
JeACTByeT CHH3y BBEDPX H YMEHbIUAeT JaBJeHHE KapTyuIKu Ha
OCTpHe ILUMHJIbKM npumep#o 10 4 rpammos. Baaromaps stomy
yMeHbIIAeTC TakKKe TPeHHe KapTYIKH 00 OCTPHE M 3HAUHTE/IBHO
06JIETYAIOTCSA ee TMOBOPOTHI NMOX JefiCTBHEM 3EMHOTO MAarHeTusMma.
BMmecTe ¢ TeM KHUJKOCTb MEHIAET KaPTYIIKE KPEHHTHCS HUAM KOJe-
6aThCH, MOAJIEPIKUBAS € B TOPU3OHTAJBHOM ITOJIOKEHHH.

Korenox Kommaca HeperopoAxof pasjejeH Ha JBe KaMephl:
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Puc. 7. Mopckoii MarHUTHBIE KOMIac B paspese:

1 — NMONJIaBOK; 2 — KAPTYLIKA; 3 — MarHHTHbIE CTPeJKH; 4 —

TONKA; 5 — BEepXHsAsl KaMmepa; 6 — HHiKHAA Kamepa; 7 —ro-

dpupoBaHHada pAuadparma; 8 — nejdeHrarop; 9 — galllka AdA
° YCTaHOBHKH JAedJieKTopa.

GoJsiblitasi, BEPXHss, IIEMUMKOM 3aMoJHEHa MKUAKOCTBIO, 8 B HHXKHeH
KaMmepe, y ee «IOTOJKa», COXPaHseTcs HEMHOTO BO3JyXa.

[lpy noOBBINEHHH TEMIEPATypPhl KUAKOCTb PACIIAPSIETCS W NO
Y3KUM KaHajlaM NepeXOJNHT U3 BepXHeH KaMepbl B HHUXKHIOW. Tam
OHa CXKHUMaeT BO3AyX H JAaBHT Ha JHO — rOoQpHPOBAHHYIO IHa-
(hparmy, KoTopas Jlerko pactsiruBaercd. Korga remneparypa MmoHH-
2K aeTcs, JKUIKOCTE U3 HHKHeH KaMepbl BO3BPAUIAeTCs B BEPXHIOI,
HO He ITI03BOJISIET MPOHUKHYTb BBEPX NY3bIPbKaM BO3/1yXa, YTOGHI
OHH HE HapyIIaJ/Ju OPH30HTAJbHOTO MOJIOXKEHHs: KapTYLIKH.

Koresox komnaca momelnes B KapAaHOBBI KOJbLa, Giarogaps
KOTOpPBIM faxe NPH CHJIbHOH KauKe OH COXPaHSeT FOPH30HTaJbHOE
nosoxerne. KapnanoBbl KoJiblla B CBOIO OYepe/b MOKOSITCS Ha Mpy-
JKHMHAX, CMATYaloluX BpPEJHOE BJIMSHHE COTPSCEHHH Kopali/s Ha
KOTEJIOK U KapTyuwKy. HakoHell, CcBUHIIOBHIA Ipy3 B HHUKHEH yacTH
KOTeJIKa pHJaeT eMy YCTOHYHBOE PaBHOBECHE.

Komnacel ycTaHOBJIEHH Ha CHJIYMHHOBBIX (HEMATHHUTHBIH CIH/IaB
KPEMHHS C aJIOMHHHEM) IIKa(uKax-HaKTOy3aX, MPOUHO YKPeEIIeH-
HBIX B HauboJiee CIIOKOMHBIX MecTax KopalJisi, Te MeHble BCero
omymaercss BAGpauus oT paboTH MaluuH. BHYTpH HaKTOy3a Haxo-
JASTCs 0COOBLIH NPHOOP U NepeJBUKHbIE MATHUTH LM YHHUTOXEHHUS
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nesuanuy. KpoMe HHX, IPH Ka)KAOM KOMIace uMeeTcsi HA60p yHH-
yToKUTENEH pasHblX (OPM U Pa3MepoB.

Kypc kopabas Ha3sHAyalOT IO F'J1aBHOMY KOMINacy, HaXonsi-
meMycsl Ha KanuTaHckoM moctuke. Ilepen mrypsanoM — pyJieBbIM
KOJIECOM, a Takxke Ha BCeX IOCTax yNnpaBjeHHd yCTaHOBJIEHB! I y-
TEBBE KOMMNOACH, 10 KOTOPHIM MNpaBAT — YACPKUBAIOT KO-
pabsip Ha 3ajzaHHOM Kypce. Jloia onpeneseHHs HampasjeHHdl Ha
KPBILIKY KOTeJIKa HajeBaloT meJseHraTop. Ilpy momomu storo
npuGopa GepyTt IEJIEHTH, T. € U3MEPSHOT yIJIbl, OOBIYHO MEXIY JH-'
HUell ceBep — IOl M HaIpaBJeHHeM Ha BHAMMBIE ¢ KopalJs MasKH,
tabpuunble TpyOLl, BepIUHHBEI FOp H ApYyrue GeperoBble NpeiMETHI,
o6o3HayeHHBIe HA MOPCKOI Kapre.

Mopckoil koMnac — OueHb TOYHBIH NPHGOP (IIOrpeIlHOCTL ero
He NpeBBIIaeT NECATHIX RoJel rpaayca), HO yBepeHHOe M0Jb30Ba-
HHe UM BCEe-TaKH OCJOXKHsieTcs AeBHauued. OnpelensiTb H yHHYTO-
KaTh €e 0COOEHHO TPYAHO Ha GOeBBIX KOPabJsIX: MOLIHOe apTHI-
JiepUIiCKOe BOOpYKeHHe, Bpallaroliuecs: 6alllHy, CJI0XKHOe JeKTpo-
obopynoBaHue, cTpejbba M3 OpyAHH Taxk BPeJHO AeHCTBYIOT Ha
KOMIIac, YTO MOTYT BBIBECTH €ro U3 CTDOS.

Jla ¥ Ha macCaXkK¥pPCKUX HJIM IPY30BBIX CyZAax ONpenejeHue H
YHHUTOXKEHHEe NeBHalUHH TpeOyeT rpoMo3AKHX BbiuucaeHuil. I1osto-
My ydYeHble JaBHO CTPEMHUJIHChb 3aMEHHTb MATHUTHBIY KOMIAac Jpy-
UM NDpUOOPOM, He 3aBHUCSILHUM OT AeHCTBUS KOpabe/bHOro xeJesa.
BrnepBrle Takasg MbICJAb BO3HHKJA 0oJjiee cTa JeT Hasafl.

I'npockonuyeckuii Kommnac

KaxmoMy M3 Hac ¢ JeTcTBa 3HaKOM BOJUOK. Ero B TeueHue
MHOTHX BEKOB CUMTAJH TOJbKO 3a0aBHOH urpymkod. Ho yxe B
XVIII croserdd BOJIYOK TIPUBJIEK BHUMAHUE YWEHBIX, TaK KaK OH
Ha ONbITAX IMO3BOJISJI MPOBEPSITH 3aKOHB! BpalleHUs, upe3BblyafiHo
BaXKHble IJIST HAyKH U TEXHHUKH.

Beap u 3eMJist — 3TO ONPOMHBIH BOJIUOK, KOTOPHIH HeNpepLBHO
Bpalaercsi BOKPYr ocH. MHOXeCTBO MeXaHH3MOB — YacCHl, CTaHKH,
Jiofas MallnHa — He MOrJid G6bl paGoraTth 6e3 BpallaroUiixcs Lie-
CTEPEH ¥ KOoJlec.

OcHoBHbIE 3aKOHBEI BpallleHHst H3yuus eile disep. Ero teopus
NBHXKEHHS TBEQIOrO TesJa OOBACHUAA HEKOTOPHE OCOOEHHOCTH B
mBuxenn 3eman u Jlyuel ITocne Dfinepa 3akoHbl BPAILEHHS HC-
ciegoBaiu Gpanmysckue ydennie Jlannac v JlarpaHx, sHaMeHHThbIe
pyCCKHE MaTeMaTHKH C. B. Kosasesckas u A. M. Jlsnyuos, «oter,
pycckoit aBuamuu» H. E. KykoBckuil, Benukuit Kopabi/iecTpouTeiin
A. H. KpblioB 1 Apyrue KpynHeHIIxe ydeHble.

Ho xaxoe OTHOUIEHHE HMeEeT BOJIUOK K KOMMacy?

Konzma 6vicTpo BpamiaeTcss MIPYIIEYHBIH BOJIYOK, €r0 OCb CTOUT
sepTuKajbHo. [TonpoOyHTe OTKAOHUTD €e, ¥ Bbl CPa3y NMOUYBCTByeTE
CONpPOTUBJICHHE, TeM 6oJjiee YNOPHOe, YeM THKeJee BONYOK M ueM
GhicTpee OH Bpaujaercs. BoT aTo yAuBHTe/NIbHOE CBOHCTBO BOJIYKA—
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COXPAHATh NPH GbICTPOM BPAIIEHHM HAYaJbHOE MOJIOMKEHHe CBOeH
OCH — U TO3BOJIHJIO CO3LAaThb KOMIIAC HOBOIQ THIA.

B 1852 rony Bmigatowudics gpanunysckuit ¢pusuk JI. Qyko npo-
JIeMOHCTPHPOBaJl MPUAYMaHHbBIA #M NpPHGOP — rHpockol. B aroM
npuGope BOJIYOK, MOABEIIEHHBIA Ha JABYX KOJbLAX, B3aHMHQ IEp-
MEeHNUKYASIPHBIX, MOT CBOOOAHO IOBOpAYHU-
BAaTbCSl BIPABO HJIH BJIeBO, BBEPX HJIM BHHUS.
Ocb Takoro BOJIUKA MpH GHICTPOM BpAIEHHH
TaKKe HEeU3MEeHHO COXPaHsieT CBOoe Hadalb-
HOe TOJIOKEHHE.

SeMmJ/isi HempepblBHO BpalllaeTcs, a BMe-
CTe C HEl0 M THPOCKON, HO OCh BOJYKA HE
H3MEHHUT CBOEro HalpaB/ieHHs B MHDPOBOM
npocrpaHcrse. Bpauienuss 3eMJu Mbl He 3a-
MeyaeM, MO3TOMY HaM JOJIKHO KasaThCsd,
4TO MepeMellaeTcss OCb BOJIUKA.

U ned#icrBuTenbHo, X0Ts OnblT PyKo npo-
JIOJIKAJICSl TOJIBKO JecATb MHHYT, MOXKHO
6blJI0 YJIOBUTb OTKJOHEHHE OCH BOJYKa H,
TaK CKa3aTb, BOOYHIO HAGJIOAATb BpalleHue
3emnn. Ho apyryio 3amauy cTaBHJ Hepef .
co60oi yueHBIHi: OH CTPEMHJICS: CO3LATh KOM-
nac, 6oJiee COBepIUEHHBIH, YeM MarHMTHBIM.
W dyko moxasaj, 4TO TAKHM KOMIIACOM MOT
OBl CJIYXKHTh pocTolf rupockon (puc. 8).

Kaxk BumuTte, KOHIB MacCCHBHOTO BOJIUKA ONHPAIOTCS HA NOJY-
KOJIbIO, KOTOPOE JIerKO ITOBEPHYTh HA €ro HOXKe B NOAcTaBke. Ta-
KUM 00pa3oM 3TOT BOJYOK MOXET He TOJIbKO BpaliaThCH BOKPYT
TOPHU30HTAJbHOR OCH, HO, KpOME TOTO, BMecTe C KOJIbLIOM NOBOpa-
YUBATbCA U BOKPYT BepPTHKAJbHOH OCH.

Ecan rakoit Bo/uOK OBICTPO BpallaeTcss H €ro oCb COXpaHsSeET
TOPU3OHTaJbHOE II0JIOKEHHE, TO OHA 4Yepe3 HEeKOTOpOe BpeMs yCra-
HOBHUTCSL B ONpelesieHHOM HampabJeHHH. [Jo 3aKoHAM MeXaHHKH
camMoe BpailleHHe 3eMJIM 3acTaBJseT OCb BOJYKA pacroaarartbCs
[apaJule/IbHO 3eMHOH OCH, T. e. BIOJIb Ieorpaduueckoro Mepuiua-
na. C/1ef0BaTe/bHO, OCb BOJIYKA MHPOCKONA OyIeT YKas3hiBaTh CeBep
H IO TOYHee, YeM CTpeJKa MarHUTHOTO KOMIlaca, KOTopas, KaK Mhbl
yKe 3HaeM, OTKJOHSIeTCs OT JIHHHHU CeBep — IOr.

OnHako TaxoH r¥poCKONMHYECKHI KoMmac GBLT Gbl HENPHTOAeH
Ha KopalJie, TaK KaK IPH Kauke OCb BOJIUKA He Morsa Gbl coxpa-
HSITb TOPH30OHTAJIbHOE IIOMOXKEHHE.

Korna ®yko npoBoAHa CBOH OINBITHI, €lle He GbLIO TAKOTO 3JeK-
TPOJABHIaTeNs, KOTOPHIH MOr OBl 3aCTaBUTb BOJUOK BpaIlaThCsd
OBICTPO, HEMPEPHIBHO B KaK YroAHO noJjro. He 6blJIO H IMapUKQmOn-
LIMITHAKOB, KOTOPbI€ YMEHBIIAIOT TPeHHe M OGecHeuuBalOT HaMeXK-
Hylo pa6oTy BoJuKa npu GeicTpoM BpauieHud. CJleayeT ydyecTb H
eie OJHO OYCHb BAXKHOE OGCTOSITENBCTBO.

B MarsuTHOM KOoMIace HalpaBJIeHHE CTPEJOK 3aBHCHT OT fHeli-
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CTBHS 3€MHOTO MarHeTHama. B T'MPOCKONHUECKOM KoMIlace BOJYOK
[NOAYMHSIETCS] He MAaTHeTH3My 3eMJH, a ee BPAalleHHIO — HMEHHO
OHO HampasJ/sieT OCb BOJYKA B MJIOCKOCTb reorpauyeckoro mep-
nuaHa. Ho ara manpapnsomas cujia HHYTOXKHO Majia, IOTOMY
YTO Hallla MJIaHETa BPalllaeTcsd OYeHb MeNJIEHHO, JeJiasi BCero JHILb
oiuH O0OPOT B CYTKH.

BoJsuok rupockona AOMKEH OYEHb UYTKO BOCTIPHHHMATL HEYJIO-
BUMO-MeJIeHHOe BpauieHHe 3eMan. K TOMy Xe BOJUKY OPHXO-
JUTCS NPEOJ0JeBaTh TSXKEeCTb KOJIbla W TPEHHE er0 HOXKKH B IOJ-
craBke. Ho passe MOXHO cO31aTh THPOCKOI C HEBECOMbBIM KOJIbIOM
u 6e3 TpeHus?

Tonbko BhICOKAsl TeXHUKA NPHOOPOCTPOEHHS, JOCTHTHYTAs B Ha-
yaje Halllero BeKa, MO3BOJHJA NOGEAHTb 3TH TPYAHOCTH H IIO-
CTPOUTH TrHpoKoMIac. KOHCTPYKLHSI ero OueHb CJIOKHA, IO3TOMY
OCTAHOBHMCS JINIIb HA BaXKHeHIIHX OCOOEHHOCTAX OMHOIO U3 BUIOB
3TOro TOYHOrO npubopa.

[naBHasi 4acTb THPOKOMIIaCca — UYBCTBHUTEJbHBIH 3JIEMEHT: OH
JIOJI’KEH «UYBCTBOBaTb» BpAlllEHHE 3eMJIM M HAmpaBJsATh OCb BOJIU-
Ka B IUIOCKOCTb reorpaguyeckoro Mepuauana. UyBCTBHTE/bHBINR
3JIeMEHT COCTOMT M3 3JeKTpoJABHraTesss (poropa !, Haxo[sILErocs
BHYTPH KaMepbl) H BeDTHKAJbHOTO KOJBIA.

Pouib BosuKa BHIMONHASIET POTOP 3JEKTPOABHraTess, GEICTPO Bpa-
IarolMiAcs BOKPYr CBOeH rOpH3oHTasnbHON ocd. KoHubl poropa
ONMUPAIOTCS HA IIAPHKOMOJIINIIHUKH B THE3JaX KaMephl C CEBEPHOIT
1 IoxHOH ee ctopoH. C 3amagHON M BOCTOYHOM CTOPOH KaMmepa Tak-
JK€ Ha MOJIIMITHHKAX MOABELIeHa K BePTHKAJIbHOMY KOJbILY, KOTO-
poe, B CBOIO Ouepellb, MOANEPKHBAETCA Ha IMPOBOJOYHOM INOJBECE.

IToaBec Hecer Ha ce6e BCIO TSXKECTb YYBCTBHTEJBHOI'O IJEMEH-
T4, T. €. JeJaeT ero NPakTHUECKH HeBecOMbIM. Bumecte ¢ TeMm mpo-
BOJIOYHBIH MOJIBEC MO3BOJIET BePTHKAJbHOMY KOJbIy BMeCTe C
3JIGKTPOJIBUTATE/IEM NOUTH 6e3 TPeHHs IOBOPAUMBATHCS K BOCTOKY
WJIH K 3amajy, IoKa OCb poTOpa He YCTAHOBHTCS B HanpaBJieHHU
ceBep — IOT.

OpHaxo npy KaxJI0M NOBOPOTe BEPTHKAJBHOTO KOJIbIIA B Ty XKe
CTOPOHY CTaHeT 3aKPy4YHBATbCS M NPOBOJIOKA MOABeca, BCe GoJiblie
3aJiep’KUBasl OBOPOT KOJIbLA, a 3HAYUT U poTOpa. BeIXOmuT, uTO
MBI HHYETO He BBIHTPa/i¥: paHblle TPeHHE, a Telepb KPydyeHHe Me-
11aeT poTOpy CBOOOAHO NOBOPAYHBATBCS BOKPYT BEPTHKAJILHOH OCH.
UroG6el 5TOr0 He OBIO, IPUAYMAaHa OCTPOYMHAs CJefsuias CHCTeMa
(puc. 9).

OcHOBHAsl YyacTb CHCTEMB — CJleJflllee KOJBbIO, HepasayqHbIi
CITyTHHK BEePTHKANbHOTO KoJibua. Kyma Gbl HM MOBEPHYJIOCH BEPTH-
KaJIbHOE KOJIbIO, TOTYAC Yepe3 KOHTAKTH! BTYJIKH I10{BECA BKJIIOYALT-
cs1 asuMyT-MoTtop *. MoTop ToTYac MOBOPAauMBaET B Ty 3Ke CTOPOHY H

! PoTopoM Ha3blBaeTcsl Bpallaloliasics YacTh JEKTPOMBUTATEJIS.
2 DneKTpONBHraTe]b Ha3blBAaeTCs Aa3MMyT-MOTOPOM IIOTOMY, YTO OCYylle«
CTBJAET ABUXKEHHE B a3UMYyTe — BOCTOYHOM HJIM 3aNajHOM HalpaBJIeHHH.
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€ TaKOH e CKOPOCTbIO CJefdsi-
fee KOJbIO, a OHO CJIOBHO
CJAeJHT 332  BepPTHKAJBHBIM
KOJIbIIOM H IIOBTOpPSIET BCE €0
JIBHXKEHHUSI.

Ecan porop u Bech uyB-
CTBHTEJIbHBIH 2J€MEeHT NoBep-
HeTCsl, Hampumep, BIpPaBo,
BCJeN 32 HUM HeMeJJIeHHO H
TOXe BIPABO NOBEPHETCH Clie-
Asimee koabuno. Takum obpa-
30M mpejynpexjaaercs 3aKpy-
IMBaHHe NPOBOJIOKH MOJBECA U
obecrieynBaercsi  CBOGOLHBIH
TIOBOPOT POTOPa BOKPYT BEPTH-
KaJIbHOH OCH.

K Brysnke nogseca csepxy
MPUKPEIVIeHa KapTyLIKa THPO-
komnaca. [Tosromy ona rakike
B TOYHOCTH IOBTOPSIET MOBOPO-
THl CJIESIILEr0 KOJiblla, a 3Ha-
YHT H DOTOPA; KOTAA €ro och
COBMANAET C IIOCKOCTBIO Me:

pua¥aHa, HyJeBOe meJieHHe Puc. 9. Cnensimee KoJasno €

KaprymkH (3Hak «N») TOuHO 3y6'~la’1'2bIM o6ouom0§1)hx:‘foq~£-
> . _

yKashlBaeT HampaBJeHHe K ce- Koif (2) u BTYIXOR Mp

Horo mozseca (3).

BEpY.

B otsinume OT MarHMTHOrO THPOCKONMHMYECKWE KOMMAC MOMUH-
HFIETCA 3aKOHAM MEXaHUKH. DTO — NMPUGOP SJEKTPOMEXaAHHUECKHH.
Ot He TONIBKO yKa3kBaeT Kypc Kopabiis, HO H NPHBOJHUT B JefiCTBHE
eme Jpyrae npubopol.

Ha pucyske Bol BuauTe 3yGuathii o604, MIMeHHO mpu ero mo-
MOLIX 23UMYT-MOTOP I[IOBODAUHBAeT CJEASHIEE KOJbLUO H BMecTe
¢ HUM Kaprymky. OnmHOBpeMeHHO 3yGuaTeiii 060X mNepenBUraer
BAJIHK TaK HA3blBAEMOro NepejnaTyuka, BKJIOUAs KaxAblil pas Ha
KODOTKOE BPEeMS 3JIEKTPHUECKHHl TOK. DTH «IOPHHH» TOKA MO Ipo-
BOAM HAYT K MOTOPUHKY B KOTEJKe DENHTepa, MM KoMIlaca-no-
BTOpHTeNd. MOTODYHK aBTOMAaTHUECKH IOBODAYHBAET KApTYLIKY
penuTepa HA TAKOH YTOJ, HA KaKOH MEPEIBHHYJIOCH CAEASILEe KOJb-
10 4 BMeCTe ¢ HUM KapTyllKa T'MpPOKOMIIaca.

K oxHoMy rupokomMnacy MOKHO [PHCOGXHHHTb HECKOJBKO Pelii-
TEPOB M OHH OYAyT KONHPOBATb €ro MOKAa3aH{sA Ha BCEX [OCTAX
ynpassieHHsi kopaGsem. Kpome pemutepos, oT rupokommnaca pa6o-
TaloT Kypcorpad M aBTOPYAEBOM.

Kypcorpad HenpepeiBHO 3amuchiBaeT Ha ABHXKyUIeHCS Gymax-
HOH JIeHTe BCe, llaXKe He3HAYHTeJbHbIE OTKJIOHEHHsI Kopabas oT
Kypca, B TOM uHc/Ie H phickaHue. KypcorpaMma — cBoeoGpasHblil
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«NIPOTOKOJI» MJIaBaHHUA — CO CTEHOI'DA(UUECKOH TOUHOCTBIO OTMe-
yaeT, KOraa ObliH COBEPIUEHbl MOBOPOTbl KOpalJisi ¥ CKOJBKO Bpe-
MEHH OH JIexaJs Ha KaxJOM Kypce.

ABTOpYJeBOH NPH OTKJIOHEHHH KOpa6/is aBTOMAaTHUECKH MOBO-
pauuBaer IITypBaJs M PyJb, BO3Bpallas CyJHO Ha 3aJaHHBIH Kypc.
Apromar Befer KopalJb 10 Kypcy rOpasio TOYHee, 4eM 3TO MOKeT
cuesath caMblil OMBITHEIA pyJeBoil. Baarogaps atomy cokpamaercst
nyTh KOpalbJisi u c6eperaercss MHOTO BPEMEHH H CPeACTB.

Kax Mbl BHJeJH, THPOCKONHYECKUIl KOMIIAC B CPABHEHHH C Mar-
HUTHBIM OO/ajaeT OdYeHb LEHHBIMH NpeuMylnectsaMu. Ho 3Hauut
JIM 9TO, YTO MATHHUTHBIH KOMMAcC, MPOCJIYKUBILKH BeKa, yxkKe MOXKHO
cnatb B apxus? Her, y Kaxaoro H306peTeHnsi CBOM JOCTOMHCTBA H
HeJOCTaTKH.

MarurTHeIl KOMIAc He MOXKET CONEPHHYATh C THPOCKOIHUCCKUM
IO yCTOMUUBOCTH H TOYHOCTH MOKa3aHHl. 3aTO OH mpoiue, paboTaer
CaMOCTOSITEJ]bHO, 6e3 BMeIIaTesNbCTBA UYEeJOBEKa, €CJH He CUMTaTh
yCTPAHEHUS] AeBHALUH.

I'upoxomnac — noporofi, CJ0KHBI U KapU3HbIHA MPUGOp — Tpe-
6yeT AJs1 cBoedl pabOTbl 9JIEKTPHUECKOH 3IHEepruu, Hy:KIaerTcs B
GepexXHOM YXOJe M BBLICOKOKBAJH(DHIHPOBAHHOM OOCTYKHBAHMH.

Ecau BhliiZer H3 CTPOsS CyIOBast 3JEKTPOCTAHLHS, NHTAMOLIas
rupokommnac, kopabJap octaHercs: 6e3 «nyTeBoAuTeNs». BoT mouemy
HH OJHO CYAH®O, HH ONMH CaMOJIET He OTIpaBJsieTcsd B NyTh Ge3
MarHHTHOTO KoMIaca.

#*
**

Benuka ucropuueckas poJib MAarHUTHOTO KOMIlaca: OH IIOMOT
OTKPHITb HOBBbIE YaCTH CBET4, HEH3MEPHMO DAacCUIHPHTh HAIIM reo-
rpauyeckne MO3HAHUS M BO3MOXKHOCTH MOpemsaBaHus. B cymiHo-
CTH, KOMIIAC MOPOAHJ CaMoOe yyeHHe O 3eMHOM MarHeTH3Me, KOTO-
poe npHoGperaeT Bce GoJsbllee MPAKTHUECKOE 3HAUYeHHe LJf IeoJo-:
r'ud, (PU3HKH, PaJHOCBSI3H.

W B Halle BpeMsi MarHUTHBIH KOMITac HeOGXOIHM He TOJbKO Ha
MOpPCKHX KOpalJsiXx ¥ Ha caMoJseTax, HO TaKKe M Ha cylle: TONo-
rpadam ¥ Kaprorpadam, reojoraM u reorpadam, ropHbIM HHXKEHe-
paM-MapKiueijaepaM, CTPOUTENSIM, aPTHJJIEPUCTAM.

Haxkowsel, koMnac — MOCTOSIHHBIA COYTHHK W BEpPHBIH myTeBOAH-
TeJb reorpada M Kpaesea, OXOTHHKA-Npo(deccHOHasla H IKCKYp-
caHTa-aobuTeIsI. DTOT HeGOJMBLIOH NpH6Op HEoOXOAuM BCerga H
Be3jle, Ile HYXKHO TOYHO OMNpeJeNsaTh HalpaBJeHHE.



00 ron.

BCECOIO3HOE OBIIECTBO
OO0 PACITPOCTPAHEHHIO MOJIMTHYECKHX U HAYYHBIX SHAHHB

U3AATEJDbCTBO «<3HAHHUE>

IMpunnmaercs moxnucka

Ha BPOLIICPbI-JIEKLILUH Ha 1957 ron

MEPBAA CEPUY — o6mecTrenHo-noauTnueckas — 40  Gpounop-nekuuft
no ponpocam ucropuu KITCC, uctopuu CCCP, sccobuieit ucTopHH, ‘

BTOPASl CEPUS — o6wecTBenHo-noauTHueckass — 40 Gpowiop-nekunfi no
BOMPOCaM HAJEKTHYECKOTO # HCTOPHYECKOrOo MaTepHaau3Ma, HCTopun QHao-
CouH, rocynapcTea M NpaBa, MeNArorHkH W 1ayylo-aTEHCTHUECKHX 3HAHHA.

TPETbSl CEPUSl — B noMowb 3koHOMHuecKoMy oGpa3oBanuio — 40 Gpo-
_ INOp-NeKUHA MO BOMPOCAM MOAHTHYECKOH 3SKOHOMHH, KOUKDETHOH 3KOUOMHKH
NPOMbBILINEHHOCTH, CENbCKOro Xo3saiicTea.

YETBEPTAS CEPUS — nayuno-Texuuueckans — 40 Gpourop-neKunit no Bo-
MpocaM TEeXHHKH, OPraHH3alUHH MPOW3BOICTBA, HCTODHH TCXIIMYECKHX OTKPHITH,
H306peTeHUi, 0 NepeloBOM MPOH3BOACTBEHHOM OMbITe, O HanGoJiee BbIAAIOWMXCS
paborax s o6nactu HayuHo-TexHuueckoro nporpecca 8 CCCP u 3a pyGeiou.

NATAA CEPUS — ceabckoxossiicTBeHHas — 28 Gpolriop-aeKunil 0 10CTH-
KEHHAX CeNbCKOX03AACTBEHHON HayKW, MO BONPOCaM OPralM3auHi CeNbcKoXo-
$iCTBEHHOro MPOU3BOACTBA, 06 ONbiTeé HOBaTOPOB M MepPeJOBHKOB CEJabCKOro
Xo3sficTsa.

IHECTAQl CEPHUS — aurepatypa H HCKYcCTBO — 24 GpOWWIOPH-JEKUAH MO
COBETCKOA M PYCCKOH K/aCCHUeCKOH auTepaType, AHTepaTtype Hapoios CCCP
H 3apy6exHoil AHTepartype. MO HCKYCCTBY W OTAe/bHbLIM BOOPOCaM JHTepaTypo-
BeleHHR. A3bIKO3HAHHS ¥ ICTETHKH.

CEAbMASl CEPUS — Bonpocw MeX1yHapONHOj WHU3HH — 24 GpowiopH-
nekuun o sHewnedt nonutHke CCCP, cTpaH HapoaoHOR 1eMOKPAaTHH, O BHelHef
MOMKTHKEe M BHYTPEHHEM MOJOKeHHH KaMHTAaJHCTHYeCKHX rocyl1apcTs, O cospe-
MeHHLIX MeX1yHapOIHbIX OTHOWeHHAX, 60pp6e 3a MHp H 6e30macHoCTb, 0 pabo-
ueM, NCMOKDATHYECKOM H HALHONANLHO-OCBOGOAHTENHOM NBHXEHUH.

BOCbMAS CEPH$ — ecTecTBeHHO- Hay4Has — 52 Gpowiopbl JEeKuHH mo
Bompocayv GHOMOTHH, MCIMUIIIL, reoaOrHH, réorpaduH, xuMun, (H3HKH, MaTe-
MaTHKIl H aCTPOUOMHIL

YCJIOBHMSI TTIOATTMCKH:

Ko iy Moanucnas eHa
CEPUi4 e
: ACKUA 1o ron | Ha N0/roAd| Ha KBapTaa
IlepBan 40 24 p. 12 p. 6 p.
Bropasa 40 24 p. 12 p. 6 p.
TpeTbs 40 24 p. 12 p. 6 p.
YerBepTasn 40 24 p. 12 p. 6 p.
IlarTan 28 14 p. 7 p. 3 p. 50 k.
Llecraa 24 12 p. 6 p. 3 p.
Cenbmas 24 12 p. 6 p. 3 p.
Bocbmas 52 31p. 20«k.| 15 p. 60 k.| 7 p. 80 k.
Bcero: 288 |165p.20x.|82p.60x.|41p.30x.

TTOOITUCKA TPHUHUMAETCS roponckuMu u paionHeIME
ornenaMu «Colo3neyaTb», KOHTOpaMu, OTAENEHHSMH H areHTCTBa-
MH CBSI3H, MOUYTA/TbOHAMH, a TaKXe OOLIECTBEHHLIMH YNOJHOMOYEH-
HBIMH MO TMOANHcKe Ha ¢abpuKax, 3aBOdax, B COBX0O3ax H KOJ/IXO-
3ax, B y4eGHBIX 3aBEACHHAX H YUYPEXKIEHHUSX.

Hadareavcreo «3HAHHE»



