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Ilupoku#i HHTEpec K BONpoCaM OPHEHTHPOBAHHMS CBS3aH C
TPYAHOCTAMHU IIpH OlpesieieHHH MECTOHAXOKACHHSA nyreuecTBy-
OLEHME N0 Jbay K TYHApe, No NyCTbIHE W CTElH, Mo Jecy H B
ropax; IJiaBalollUMH NO peKaM H MopsM, GOPOSASIUIEMH OKeaH
u Kocmoc.

B xHHTe pacckasplBaeTcsl O TOM, Kak MOJb3oBaThCsl CaMbIMH
pasHoOGpasHbIMH TNPHPOJAHbIMK OpHEHTHPaMH {or OGHIKHOBEH-
HOro KaMHs M nojieporo uBetka no Jlyuei, ConHila H AaJieKHX
aBeas)) AJs oOlpefieJieHHs CBOEro MoJIoXKeHHs BO BPEMEHH H B
[IPOCTPAaKCTBE; OHA YuHT ODHEHTHPOBATHCH 6e3d ClenHAJbHEIX
npuGopos, B JIOGHX 3€MHBIX NPHPOAHBEIX YCJTOBHfIX, AHEM H
MOYBI0, B pasHOe BPEM# Tofa, He3aBHCHMO OT IOrOAbl.

Kurra sHaKOMH1 uHTaTelsl ¢ 0COGEHHOCTAMH OPHEHTHPOBAHHS
yenopeka Ha 3emJie, BOnu3u 3emaw, B Bosayxe, B Kocmoce, na
Jlyne 1 Bo Bcenenuoil; ¢ OCOGEHHOCTSIMH IIOBECHHSi H ODHEH-
THPOBaHHA KHBOTHBIX.

Ilas BCeX, KTo oOmaercs ¢ OPHPOAGH K JIOGHT ee, KHHTA
MoOKeT cTatp HeOGXOAHMblM CHYTHHKOM H Haji€XHBIM JPYFoM.

Tabn. — 24 + 8 npua., ®Ja. 92, COHCOK JIHT. — 32 Hass.
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Ot aBTOpAa

OnyxoTBOpeHHblE XaXKAOH K 3HAHUSAM, TaJaHTIMBHE
¥ MyXecTtBeHHble ChiHbl Poccnn — Epmak Tumodeesnu n
Mean Mocksutin, Bacunuii [Mosipkos u Epodeii Xa6a-
pos, Cemen Jlexues, Baanumup Apcennes, Huko-

_naii [IpxeBanbCcKuii 1 COTHH THICSY APYFHX 3eMJenp O-
XOAIeB, B HEU3MEPUMO THANKENHX YCJIOBHAX Mepenpas-
JISLJIACL ueped xpeOThl, MyCTHIHH, Talry, HCIBITHIBAas rOJ0M
n JnmeHnd. Mx oTBarofi M CTPACTHHIM CTPEeMJIEHHEM K
NO3HAHHAM MH BOCXHILaeMcs.

[lpupona co BceMn CBOMMH CTHXHIHBIMH OeNCTBHAMH,
HCOXKHAAHHLIMU TIPOSIBIEHHSAMH CHJIBI H MOCYILECTBa,
KJIHMaTHUeCKNMH SIBJICHHSIMH, «Kanpu3aMu» H INPYIrHMH
€CTeCTBEHHBIMH «mnpuuydamMu» Objla B OCTaeTcs yrpo-
xKawuield Bo Bce BpeMeHa. [lostomy o Beex ee TpyaHOCTAX
FOBOPHTH HesecoobpasHo.

MunanMoHsl COBETCKMX NIOfEH YBJCueHH TYPH3MOM BO
BCeX €ro pasHoBHaHOCTAX. MX MaHAT KpacoTw UpHpOnHI,
}Kaxna MO3HaHU{, CTpeMyeHHS K O3J0POBJICHHIO Opra-
HH3Ma, CIOPTHBHHIN MHTEpeC.

Typusm noctynen kaxnomy. Onmsako cienyer otaa-
BaThb NpeANOuTeHHe TYPH3MY OPraHH3OBAaHHOMY, TAK KakK
IKCMOeNHUMH CAaMONEATeJIbHBIX AHKHX® TYPHCTOB YacTo
KOHUYAIOTCH TParuyeckH.

Beaiknit Bhie3n, BEIXONL Ha NpUPOLy NOJIOH TPYRHOCTE(l
U PHCKa, NO3ITOMY TpebyloTCcs TpeABapUTENbHAs Clie-
unajJpHas TMOArOTOBKA, 3HAHHA NPHEMOB OPHEHTHPOBA-
HHSl M COOTBETCTBYIOIlee OCHauleHHe. 11posiBnenue Jierko-
MBICJIHSl ¥ NpeHeOpeXHTeIbHOE OTHOUIeHHe K Oprasusa-
uuk, BHIOODY  MapuwipyTa, SKHMHpPOBKe, 3HAHHAM
OPHEHTHPOBAHHS NPUBOAST K JOPOrOH pacmyare.

«OCTOPOXHOCTE M OCMOTPHTENBHOCTH —He  TPY-
COCTh,— rOBOPHUT HHCTPyKTOp no Typusmy H. Koiid-

3



MaH,— a GecroKoficTBO 32 IKHSHD coten nwofeit. U we
cnegyer oOpekaTb B BBHICOKYIO POMaHTHKY 6paBany
OIMHOYEK, KOTOphie TMOmHparoT IIPHHUHKTE KOJIJIEKTHBH3-
Ma M JAHCUHIHHBD .

ITIpnpona GesxkasocTHa K TeM, KTO npenebperaeT ee
cHnaMy, He TOJbKO K «IAHKHM> HOBHUKaM, HO M K NpO-
JBUBIUEM Oe3pa3iHyie HCMBITAHHBIM criopTcMeHaMm, mac-
tepaM; GecneyHoCTh, a8 TeM Gonee aBAaHTIOPH3M OHa BOBCE
He TpoLIaerT.

«OnuTHEH aeTunk B. AraQonoB H nosuuok A. Hoso-
KpelleHOB JieTeniy Ha AH-2 no npuBHUHOH, 3HaKOMOH
Tpacce, MOuTH MO npsiMoil ¢ ceBepa Ha IoT, npoTSKEeHHEM
465 km. K stoMy noJery AratoHOB OTHECCH HECKOJILKO
HeOpeXHO: He B37J GopTOBO# naex, yHThL, TeIIylO OjiexK-
ny. Topbko NpHIIOCH HM, KOrla CaMOJIeT COBepLinJ
BEIHYXJIGHHYIO MOCAAKY B Tafre.

JleTunku noTepsiyid CBAsb C seMJlell B COMIHCH € Kypca
rie-To B cepefiMHe NyTH. Onpn He 3HaJy, rie npHseMJn-
NMCb, HA KAKOM pacCTOsHHH OT Mecta masHauennsi. Ha
JIBOMX OKa3anochb 19 crouuexk, 5 mamnupoc, 4 pakerhl. Ha
piecToil Ienb Troson CTald HEeBBIHOCHMBIM: TIPHUXONMJIOCH
JKepaTh peMH#, KOpY, cobupath AMKHE ATONLI H3-10J
cHera. |

Hauamch noucku. CaMoJeTt KB JIeHb YTIOXUJIN
pa3buTyio Ha SOHBHI OrPOMHYIO IIOIANb Taiird; OBIIK
onoBellleHE OXOTHHKH, reoJord, AHeM H HOUbIO He mpe-
Kpalajuch NOUCKH. HuxTo He MOT fae NPeJNOoJOXHTD,
4TO OHM YHAYT TaK NajieKo B CTOPOHY oT MapupyTa.

Ecnu Obl OAMH W3 HHX OpOCHJ TOBapHIa, HABEpHAKA
noru6au Gbl 06a.

OG6MOpOKEHHBIX, GONBHEIX seTuMKeB uyepes 8 mHeil mo-
jpo6panu B raiire oxoTHHKH [1. YCOJNBLeB H C. Am3zapa-
HOB... 24 HOAOps BEpPTONETOM HX nocrapunn B Kexmy.
Tenepwb 06a 300pOBBEI» ™,

CepbeaHast NOArOTOBKA MOXKET HayuHTh YBaMHTeNb-
HOMY OTHOLIEHHIO K CypoOBOit mpupoze, MOHHMAHHIO OTBET-

* Korpman IH. Crosao repouueckoli GeCCMBICICHBOCTH. «Co-
peTckuf cnopts oT 10 wioss 1969 r.

#x Bowwun [. Ilsoe B raire. «Komcomosbckas npapaas  OT
10 nexaGps 1969 r,
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CTBEHHOCTH M OUAaCHOCTH, HA KOTOpHle CJHHMIIKOM YacTo
pelialoTesl ¢ HepasyMHOM JIeTKOCThIO HepaaHBhle, B30OyO-
paxKupas MacCy Joael M cnacatespHble CayXKOH pjis HX
NOHUCKa 1 COXPAHEHHUA UM XKH3HU.

KpoMe TypHCTOB, COTHH TBHICSU Te€0JIOrOB, reONE3HCTOB,
tonorpacoB, TUApOJOroB, reopusmkoB, reorpados,
OXOTOBEJIOB, J1eCOBONOB, 6OTAHMKOB, HXTHOJIOTOB H APYIHX
CMenuaJuCcToB-H3bIcKaTenefl 6pOAAT B TaexkHOH TayXoMma-
HM paiM BBLINOJHEHUS pa3lM4HLIX 3anadv, NpeonoseBas
elle GoJiee CHOXHBIE TIPENATCTBUS M CTUXHH HOPHUPOMLL
HyxHo noGpatbes 10 caMBIX OTHAJIEHHBIX YDOJIKOB, 4TOGH
NOCTABUTb Ha cNyXO0y HApPONHOMY XOSSHCTBY CTpPaHBl HO-
Bble 3alachl NOJe3HBIX MCKONAeMbIX; NpOIaraTh THICSUH
KHJIOMeTPOB, 4T00bl NOKPHTH mpocTopwl Ponuner Tpacca-
MH HOBBLIX JIOPOT, AAJIbHUX JIMHH{ 3JIEKTpOnepenauH, tpy-
6onpoBonoB, CBA3H M Pa3MECTHTh LPYrHe HHIKEHEPHbie
COOPYKEHNS.

Bce sT¥ Jogm 4acTo MCAHBTHIBAIOT HEOOXOAHMOCTH
onpeleiAiTh CBOe IOJIOXKeHHe BO BDPEMEHHM M B MPOCTpaH-
CTBE — OPHEHTHPOBATHCSI.

Bo MHOrwWx cayuasix pJjisi OpPHEHTHPOBAHMA NMPHUMEHSIOT-
€1 TOouHeHiuMe npHOOpPE M pasHooOpasHule HayuHbIE
METOAB, KOTOpble JalOT BO3MOXKHOCTL pPEUIHTh OueHb
CNOXHYI0 npoBieMy OpPHEHTHPOBAHMS HCKYCCTBEHHBIX
CMYTHUKOB 3€MJH, KOCMUYECKHX PaKeT u KopabJeil.

Onnako He ciemyer AyMaTth, 4TO B HalllM NHH YMEHHE
opueHTHpOBaTLCsl Oe3 npuOOPOB YTPaTHAO CBOE MPAaKTH-
yecxoe snadenMe. JIiopu caMpix pa3Hoo6pasuuix npodec-
cuil HeOXHMAAHHO MOTrYT O0Kas3aTbCsl B YCNOBHSIX, KOrja
3HaHHe NPHPOAH, YMEHHe HAaXOAMTh HYXKHOe Halpasie-
HHe, fpeaBHJETh H3MEHEHHsI NOTOAB HMEKT BeCbMa
BaXHOe, a nopoft u pelamniee 3HadeHHe. BoabIIOH ONHIT,
HAaKONJIEHHBIH 4yesoBeYeCcTBOM B 5TOl 06sacTH, naeT BO3-
MOXKHOCTB HCIOJIL30BATh MJISI OPUEHTHPOBAHHS caMmbie
passooOpasHble npenMeTl M SBJEHHS NPUPOABI — OT
3Be3l B MHPOBOM NpOCTPAHCTBE IO KaMHfl Ha 3eMJe.

Kanennaps, yace, HoMepa peficOB CAMOJIETOB, BAaroHOB
noesna, TPOMIeHOycoB, NOMOB, Ha3BaHH: a3pOIOPTOB,
BOK3aJIOB, yJull, CBeTO(Ophl, YJIHUUHBEIE 3HAKH, BHIBECKH
MarasMHoB, adHIIN TeaTPOB — BCE 3TO NOMOraer HaM C
HauMeHbIIell 3aTpaToll CHMJ1 U BPEMEeHH OPHEHTHPOBATLCS
B FOPOACKUX YCJOBUAX,

[4:]



B nycTuiHe B B CTETH, B Jecy H B ropax neficTBys ueso-
BeKa HaMHOTO OCJOXHAKTCH. [losiBasieTca HeoOXonH-
MOCTb B BLIGOpE €CTECTBEHHBIX, MPHUPOIABEIX OpHEHTHDPOB
W B yMEHHH MMM MOJb30BATBLCS.

[yremecrennnk B. K. Apcenbes He pa3 BHICTYWUBAT
CcrrpaBelsIuBbIii YIIPeK OT CBOEro [IPOBOJIHHKA, MCKYCHOTO
cneponpita Jepey Ysana: «[nasa ectb — NOCMOTPH HE-
y» 2]

Penko KTO M3 Hac He MpAMeT ¥ HA CBOWl CueT 3TOT
yIpeK.

Uro )KeTaKoeopueHTnpOBaHHe?

JlpepHefiline 3apUCOBKH MECTHOCTH Ha KaMH#X, KoC+
TsIX, KyCKax [epeBa rosopsaT O TOM, UyTO ueJOBEK y¥Xe Ha
pauHell CTYMeH¥ pasBuTés CTpeMHJICS OTPefesuTh MeCTo
CBOETO MOJIOMKEHHs OTHOCHTENIbHO OKDYKAIoUIHX npenMe-
TOB.

B cpenuue Beka B MOHACTHIDIX Hauajay N3rOTOBJATH
reorpaduueckue KapTthl, Ha KOTOpHX BOCTOK 0Go3Ha-
qasicsl BBEPXY, MOCKOJbKY T3K f1a3biBaeMeie CBATHE MeC-
ta (manpumep, AJiA XpucTHaH Hepycaium B [lanecrnse)
o oTHolIenyio K Esporne Haxoaunuch Ha BOCTOKE.

Torna ¥ BO3HHK TEPMHH «OpHeHTHPOBAHAEY, KOTOPHIH
IPOMCXOAMT OT JIATHHCKOTO cnopa «oriens» u ¢panilys-
cKoro cnioBa «orient», 03HadaOMHUX «BOCTOK».

MoKHO TaKKe NPeMnoJOXHTb, UTO 3T0 MOHSITHE CBfA-
samo elle € TeM NMEpHOJOM, KOTAa JIONH TI0JIb30BAJIUCH
s onpefelleHus panpapleHuil BALUMbIM MECTOM BOC-
xona ConHna.

OpueHTHposaTbc;[—-—snaqm onpenenits CBOE
MeCTONOJIONKEHne B MPOCTPAHCTBE o OTHOWEHUIO
K CTOpOHaM ropu3oHTa H K npeaMeTy-OpUeHTHpY, BHAUMO=
My M3 TOUKH MECTOHaXOXICHH, a TakXe Bo BpemeHH,
1. €. yMeHHe ONpeNesiATh Bpems: H OlleHMBaTh I BH X e-
HU e, yuHTHIBATH CPeNly, YCIOBHA H 06CTOSNTEAbCTBA.

UenoBeKy NpPHXOAHTCA OpWeHTHpOBATCs Ha TOBEpX-
wocTH 3emJH, [OA 3eMJed, Ha BOAE, OL BonNOfi, B BO31yXe
g Jio6oe BpeMsi CYTOK, rona H npH nio6oit noroze. A Te-
meps TOCTE OPOUTANBLHBIX HoJIeTOB, Mfocse BHXOAA M3
Kopabna B otkphIThii Kocmoc, mocie CTHIKOBKHM Kopaf-
neli, nepeCajkn H3 gopabns B Kopalbsab, MONCTOB K
eCTECTBEHHOMY CIYTHHKY 3emJu M BHICAIKA mopedl Ha
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Jlyny ¢ Bo3BpameHHeM Ha 3EMJIO MOXKHO CKa3aTe, 4TO
u B Kocmoce.

MOXXHO OpHEHTHPOBATHLCS TMpU NOMOLIM CHENHAJbHBIX
npuGopoB, a TakxKe MO PasjM4YHbIM NPH3HAKAM, €CTect-
BeHHBIM M MCKYCCTBEHHBIM, mpuberaTh K IOMOUIH CJay-
YafHBIX N1PEeIMeTOB.

B kumure paccMaTpHBalOTCs NPHEMB! OPHEHTHPOBAaHMA,
B KOTODHIX HCIOJIb3YIOTCS NpocTeiiiiiie npuOOpLl u BCIO-
MOrateJibHLie CJyuyaiiHble NpefMeTH, HanpuMep KoMnac,
KapaHfall, MOHeTa, CIIMUKa, KaMeHb, TpaBHHKa H Jp., a
TaKXe pasjH4Hble MPU3HAKH.

AcTposBoMus—ofiHa U3 JpeBHeHIINX HAayK— Aala
ueJOBEKYy CPenCcTBa AJil TOYHOrO HM3MepeHHsl BpeMe-
HH, HaXOXJEEUs HanpaBJieHuHl NO CTOPOHAM TOPHIOHTA,
IS OTIpEJieJIEHHs NOJIOXKEHHsI Ha Cyllle, MOpe, B BO3AYXe
u B Kocmoce. [lnsi opHeHTHDPOBAHHS MOXHO TaKiKe HC-
NONb30BaTh XapaKrepHble OuepTaHHs peibeda, BOLHYIO
NOBEPXHOCTh, IPYHTH!, }KMBOTHEIX, PacTeHHs, 3BYKH, CBeT,
TEHH, 3aMaxu, AbBIM, NbBJIb U MHOTHe NPYrue OpHeHTHPLL

Bes npeyBennueHns MOXHO cKasaTb, 9TO Oe3rpaHuy-
Hbl BO3MOXHOCTM HCNOJb30BAHHS AJIl OPHEHTHPOBAHHS
pasHooOpasunix npeameroB u seyenui. [le cytu nena,
BECh OKDYMKaIOIMKi Hac MHpP B KaKof-TO CTeneHH sBJs-
eTci MUPOM OPHEHTHPOB.

ABtop paccmaTpuBaer cBOIO pabOTy Kak MNONBITKY
cobpaTh H CHCTEMaT#3HpOBaTh HaHGONee MNOJIE3HEIE
cBenenya 06 OpHUEHTHDOBAHMM 4HeJIoBEKa H XKHMBOTHDIX.



BPEMSI U TTPOCTPAHCTBO

OODBACHUTL CYIHOCTb MOHATHIl «MaTepHA» H dbopm ee
CylIeCTBOBaHNs — 3anaya GHUIOCOMCKUX 3HAHUM. 3ana-
4a e aBTOpa — STH OYeHb CJIOXKHBIE H BAXHBIC BOMpPOCH
[OSCHHTL BanGosee npocTHiM 06pa3oM, MOCKOJIBRY palee
3aTparuBaioTCs CrnocoGH OpHEHTHPOBAHHS BO BpEMEHH
{1 B MPOCTPaHCTBE.

I1pupona oOBEKTHBHA, CYIIECTBYET BHE H HE3aBHCHMO
OT co3Hanus, Beuna, OeCcKoHeUHA H Gearpanuuna (puc. 1).
Byayun kopmuauneli uesoBeka, OHa HapuT €My BCE
nJs Tpyaa W OTABIXA. Ona noGpwil Apyr, HO NOPOH # CY-
pOBHIi MPOTUBHHK,

Hapsgty ¢ pocToM TpaHHUBI NpHKacanHs K He3HaHMIo,
xoTOpas ~ CTPEMHTE/IbHO YBEnHYMBACTCH B npornecce
yraybnenns Halux sHauui, DBcellenHas npenoaHec/aa
HaMm HOBble HEOXHMIAHHOCTH. OgazaJjoch, 4TO MHOTHE
npaBHJibHbEIE NOHSTHS O 33KOHOMEPHOCTAX NpUPOAH TI0
mepe panbHefiliero paspuTHs HayKu CTaHOBATCH BepHHI-
MM TOJBKO [Jifl OlpelesieHHBIX ycnosuft. lame camole
o6uie GunocodcKue OnpejeeHus: KaTeropui (mate-
pHsi, CO3HaHUA # T. 1), KayecTBa (aTprOyTH MaTepnun —
BpeMsi, MPOCTPAHCTBO H T. 1.) npuoGperaioT B pasHble
NepHO/H COBEPIIEHHO HOBOE CONEPRKAHMC.

MOXHO CKazaTh, 4TO COBCEM HENaBHO CYHTa/H aTOM
Mmesbyafiiefi HeneanMOM yacTUYKOH MaTrepuu, a BpeMs
HEeNpepHBHO M He MMeeT HHMKaKOro OTHOLIEHHS K Mate-
puu. B nepnon ¢ 1870 o 1910 r. OB OTKPHIT 3JEKTPOH,
He NOANAfaOIMit MOx CTapoe ONpefesienne MaTtepu,
aToM, pa3AeJHBIIMCL Ha 3JeMEHTApHBIE uyacTullbl, fepe-
cTas GHTh «KHPIHYMKOM» MHPO3AaHH.

3paMeHuTan TEOPHs OTHOCHTE/IBHOCTH Anvbepra Ofin-
[ITefiHa M3MEHMNa MHOTHe NpeACTaBJEeHHs, KasaBLIMecs
TLICSUEJIETHST  COBEpUIEHHO  GeccrnopHbIMH,— OCHOBHBIE
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Puc. 1. Tpupoda Geckoneunn, 6eszponuina..,



B3MJIANK Ha BpeMsi ¥ TpoctpaHcrso. Ero npounnareds-
HOCTb HeOOHKHOBEHHO yBCJIHUNIA obbeM HalIHX 3HAHUM
0 CaMOM MaJioM u caMoM GOJbIIOM B NPHPOHE.

Teopusi OTHOCHTENILHOCTH OHINIA YAMBHTEILHBIM OTKpPLI-
THEM, pacnaxHYBIIMM [BEPb K COBEPIIEHHO HOBOMY TO-
BuManmio ¢usnueckoro Mupa. Hawmm npeacrasnenns o
BPEMEHH M NPOCTPAHCTEE PANHKAJbHO H3MEHHJMCh. Te-
nepp He TONBKO BpeMss W NPOCTPAHCTBO, a BpeMd,
NPOCTPAaHCTBO M BEILECTBO Coenunenyl B (yHaa-
MCHTaJIbHOE H Hepa3pblBHOE €AMHCTBO.

Hs sropoi paborm A. Diinmmeiina (1905 r.) cienosado,
4TO Hallle TPUBHIYHOE yOEeXkKAeHHe O TOM, YTO CYIHECTBYIOT
abCoMIOTHOR, HCTHHHOE BpeMs, KOTOpOe NPOTeKAeT CaMo
no cebe, paBHOMepHO W HWHA4Ye HasbiBaeMoe AJHUTEJ b-
HOCTbIO, 1 abcoNIOTHOE MPOCTPAHCTBO, KOTOPOE OCTa-
€TC  BCerna OJAHHAKOBBIM M HENOABHMHBIM, JIOJIIKHO
ObITb 3aMEHEHO HHBIM, COTIACHO KOTOPOMY, Y KaxA0ro
Habnonatens OyIyT CBOM OTCYeTsl BpeMeHH, He COBIa-
aloiide € OTcueTaMH ADPYrux Halmiopatenielt, u CBOH
npefxmlas.neum O NpOCTPaHCTBe B CBA3SH C JBUIKEHH-
em [15].

Yro Takoe Bpemsi?

IIupoko HM3BecTHYIO BCeoOLIyID (GH3NYECKYIO TEOPHIO
NPOCTPAHCTBA W BpeMeHU CyMeJl AOBOJIbHO MPOCTO H3JIO-
®utb npodeccop matemaTukn Hbw-Flopkckoro yuueep-
catera [xeko6 isapn.

«Kak nam xa)ieTcs, MH OLLyL1aeM HelpepLIBHOE Teye-
HHe BpeMenHn. Bpems—s310 TO, uTO npoxomut; ero
TeueHre oTaensier Bce OoJiee pauHee OT Beero Hosee nos-
Hero, 3TO SHAUMT, YTO HAIUM BIEYATICHHS AJS KaXKJOro
U3 Hac Jenfarcs Ha Oosee paHHHe H Goflee TIO3AHHE: CHA-
gyaja IMPOMCXOASIT OAHA COOBHITHA, a [OTOM Apyrue, H
KOTla TIPOUCXOAAT 3TH NOCNENYIOliHe COOBITHS, Mbl GOJb-
IIefl YacThi0 MOMHHM TO, 4TO CJYYHJIOCh A0 HHUX, KOrja
Xe copeplialiuch Te Oosnee panHue coObITHSA, MBI He MOT-
JI «MIOMHHUTH» COOHITHH, KOTOPHIM MPEACTOHT eme ObiTh,
H MOTJIH JIMIUb CTPOUTH O HHUX NOrafKuy,

...«Haute npsiMoe owmywenne speMenyn — numb Kayect-
sennoe, OnHE 1HM KaXKyTcs HAM JJHHHBIMA, JApyrae —
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KOpOTKMMH., B IeTckue TOAH KaXJIBil 49ac Kaxercs
OueHb NOJIUM, a Fof MEXAy IBYMS AHSIMHU POXIEHHs —
BeUHOCTHI0. [lo3jiHee AHH, HELENHW H FONBL JETAT KaK MIHO-
Benbsl. UToOb MOHSITH BpeMs He IPOCTO KAK KaueCTBCH-
Hbie «NO3XKE» B <«paHbllie», a KakK KOJHYCCTBCHHBI®
«yepes CTOJBKO-TO NOCJAE» M «3a CTOJbLKO-TO JIO», HaM
HeoOXOZMMO NpHBJCYb CBOfl (PU3NUECKHi ONbIT».

..«<MBl CTpOUM CBOe IPEACTaBJICHHE O PABHBIX HHTED-
BaJaX BpeMeHH TaK, 4ToOb MOXHO OblIO HEKOTODHIE
NpocTple TepHoAHYeckye (H3HYECKHe MNPOUECChl CUUTATH
NOBTOPAIONIMMHUCS] Yepe3 paBHble NPOMENYTKH BPEMEHU.
[MocTpous cBoe npeacTaBjeHHe O «PaBHBIX HHTCPBAJIAX
BpeMeHH» MMEHHO TakMM 00pasoM, Mbl obOHapyXHUM, 4YTO
OHO TMO3BOJSIET OYEHb NPOCTO ONKMCHIBATH MHOTME (hU3H-
yeckue siBjieHns... Y3 toro ¢akra, 4To BhIGpaHHOE HAMH
onpejesieHde pPaBHbIX MHTEPBAJIOB BPEMCHH obecneunsa-
eT NpoCTOe W €NHHOe ONHCAHMEe TAKOr0 MHOXKECTBA pas-
JMYHBIX (PU3MYECKHX $IBJCHMH, MH BMAHM, 4TO YNAYHO
BolGpasin  KOJNYECTBEHHbiC NPEACTABJEHHs O BPEMCHH,
MOAXOMsLIMe sl MOHMMAaHHs OKpyKamouero Hac (usu-
4eckoro Mupa.

Hame KOJMMYeCTBEHHOE TNPELCTABJIEHHEe O BPEMeHH
yepnaeTcsi M3 HaLlero cOGCTBEHHOTO (hPU3WYECKOro Ofbi-
ta» [32].

Bceobiliee CBOICTBO MaTepHAJbHBIX NPOLECCOB ITpOTE-
KaTb APYr 3a NIPYroM B ONpeJeJIeHHON NOCIELOBaTeNb-
HOCTH, OOJaxaTh JUIMTEJBHOCTBK) M PasBHBATBCA 1O
sTanaM, CTajusM M oOTpaxaeT (uiaocodckoe NOHSTHE
BpEMCHH.

B ¢usnueckoM MHpe BpeMsi MIpPaeT pOJb YETBEPTOro
u3MepeHHsl IJIsi MHPA, KOTOPBIH COCTOMT M3 BPEMEHH M
IpOCTPaHCTBA, TAK KakK y TOYKHM HET pasMepoB, y npsi-
MOH ecTb OLHH pasMep, MJIOCKOCTL MPOCTUPACTCA B JLJIH-
HY 1 LIAPHHY, a NPOCTPAHCTBO O6JafaeT AJINHOM, MIHPH-
HOH ¥ BHICOTOR.

Yto Takoe NpoCTPaHCTBO?

B npocTpaHCTBe NPOMCXONAT BCE (PH3UUCCKHE SBJICHHS.
«EcTb y Hac M HENOCPENCTBEHHOE KayeCTBEHHOE Ipell-
cTaBjeHue 0 npoctpaHcTBe, Mb paccmaTpuBaeM pasfiny-
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Hble NpeAMeThl, el 3a HUMH [Jla3aMM ¥ MOBOPAYMBAs
rosioBy BJIEBO HJH BIPaBO, BBEPX WM BHHS. Korpa mbl
paccMaTpHBaeM KaKOH-TO MpelMeT, OH MOXKeT Ka3aTbCsl
gaM 6oJibllle, # Mbl TOBOPHM, YTO OH «OANKE», HIH MEHb-
me, ¥ Mbl POBOpHM, YTO OH «[aJbllex. B Ttakoii Mepe
npocrpanctBo 3puMo... Cam Qakr, uto Belud, Haxous-
Hecsi ciaeBa AJsl TJiasd, OKasbBAIOTCs CjeBa XKe AJ
«IOCTABAHUSI», 2 Bellld, HAXOnswHecs Onvxke AJA Oly-
NbiBAHMS, Bcerga KaXyTcss OsiMxKe Ha B3MVISK, BCEISCT
B HAC YBEPEHHOCTb B HALEKHOCTH HALIero BOCNPHATHS
npoCTpaHCcTBa.

..Jloxenas yCTAaHOBHTb KOJMYECTBEHHDIC NpeACTaBJe-
HHSl O NPOCTPAHCTBE, Mbl BHOBb BBIHYXJEHB! BOCIOJIB3O-
BAThCS CBOMM (DM3HUECKHM ONBITOM, OCOOEHHO ONBITOM B
o6pauienun ¢ pyJeTKaMH, JHHEHKaMH, UHDKY/ISMH, MUK-
poMeTpaMH, TEONOJHTAMH, MHKDOCKOIAMH, TeJecKonamu
¥ T. 1. Kpome Toro, MbBl JOJKHBEL NpuGeraTb K yMEHHIO
IPHUrOHSTH BEIUM JPYT K NPYry, NPHUEM OKasbiBacTCs, HTo
HHOFlA KaKHe-To KYCKH, Kak X He BEpTH, C/IHIIKOM BeJIH-
KM, Y4TOOLI MpHHTHCH B MOpY, & MHOTAA CJMIIKOM MaJjbl,
YTOGL! NOKPBHITH PacCTOsSIHHEe OT ONHOH TOYKH JIO NpYroi.

Tak, rasias, nocTaBas NpeiMeTsl, NPUTOHAS UX IPYr K
fpyry, CpaBHHBasi U H3Mepsas, MBI BoIpabaTeIBaeM KOJIH-
geCTBEHHBIC NpEicTaBJeHHst o npocTpancTee» [32].

TpenmeTs! He TOJMBLKO CYIUIECTBYIOT B MPOCTPAHCTBE, HO
¥ CJelyloT APYT 3a APYroM B onpefeleHHOM NOpslKe.
Ha cMeny OILHHM TNpHXOAST IAPYTHe, a 3TH NOC/IEnHHE
CMEHSIIOTCS TpeThHMH H T. 1. JIioGofi H3 npeiMeTOB 006-
Jajaet JJHTEJIbHOCTBIO, HMEET Hayalo M KoHell B pas-
BUTHH KaXKAOTO U3 HHUX pa3jnyaroTcs U3BECTHbiC CTanuy,
cocrosiuus, OnHy npenMeTsl TOJBKO BO3HWKAIOT, ApyTHE
yiKe CYILECTBYIOT M3BECTHOC BpeMs, a TpeTbH paspylilad-
I0TCH.

BeeoGiiee CBOMCTBO MartepHaJbHBIX Tea 06JanaTh
NpOTSAKEHHOCTbIO, 3aHUMATb ONpEleeHHOe MECTO  H
oco6uIM 06pa3oM pacnosaraTtbCsi Cpeay APyrux npeame-
TOB MHpa H OTpaxaeT (HIOCO(CKOe MOHATHE MPpoCT-
paHCTBaA.

BuiGop mnpencraBJesuii O BPEMEHM M NPOCTPAHCTBE
Gbl1 YAAYHBIM, BNIOJIHE NOAXOASIIMMM <«IJIsi NOHAMAaHHA
(hU3HIECKOrO MUpa».

BO3MOXKHOCT, NOHHMaHHS BeesneHHON ¢ eluHOH
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TOUKM 3peHusl craja Kyaa GoJiee CyllleCTBEHHOH, YeM
NPOCTOe TEXHHUECKOEe ONHCAHHE HabaonaeMblX (akroB.
3a cayuafiHbiMH (aKTaMH Mbl pasivdacM noTpsicao-
lllee €IMHCTBO NPHPOABI, YyBCTBYEM CYLIeCTBOBAHHC 06-
Ilero IVIaHA CTPOEHHs MHpa, H3 KOTOPOro ¢ HeyMOJHMOH
MaTeMaTHuecKoli HeH30eXHOCTHIO BBITEKAeT BEA KapTHHA
¢ u3nyecKoro Mupa.

Fute B 1755 r. Ummanyna Kant mucasn: «Ecan Bean-
yhe IIAHETHOTO MHpa, B KOTOpoM 3eMJsi enBa 3aMeTHa,
KaK TNeCuMHKa, HaNOJHseT pasyMm YAUBJIeHHEM, KaKnM
e yAMBJeHHEM Mbi NPOHHKAEMCs, KOTLa BHIHM becko-
HEuHOe MHOMCCTBO MMPOB H CHCTEM, 3aNOJIHAIOMHUX NpO-
msukenue Mueunoro nyrtul Ho #ackoJbKO BO3pacTaeT
3TO yAMBJIEHHe, €C/IM Mbl y3HaeM, 4710 Bce 3TO OrpoMHOE
KOJIMUECTBO 3BE3JLHBIX MHPOB ONSTb-TAKH COCTaBJAET
e[HHIIY U3 YMC/IA, KOHIA KOTOPOTO MBI He 3HAeM M KOTO-
poe, BO3MOXKHO, NOJOGHO Npeabilyllemy, SBJSIeTCS Hemno-
CTHXMMO OOGHUIMPHOH CHCTeMOH H ONsiTh Xe JHIb €1u-
HUIe] ¥3 HOBOI KOMOMHAnuu wieHoB. Mpel BHRMM JHHIb
HECKOJIBKO TEepBHIX 4JCHOB NPOrpecCHBHONO B3aHMOOTHO-
[IeHNs MHPOB H CHCTEM; ¥ IepBas 4acTk 3TOl OECKOHeY-
HOfi IPOTpeCCHH NaeT HaM BO3MOXKHOCTb MNOHATb, HTO
JOJIKHO ObITb [PEMIOJIOKEHO OTHOCHTE/PHO LeJOro.
3pech HeT KOHIA, HO BMECTO HEro Ge3nHa AEeHCTBUTENb-
HOli HEOGBATHOCTH, B TPHCYTCTBHH KOTOPOH GeccHJIbHDL
ace CHOCOGHOCTH YeJOBEUeCKOrO MOHUMAHUS» ™.

Ho coBpeMeHHbIH 4eJOBEK CTal MOHHMaTh H BpeMms H
npocrpanctBo. OH 3HaeT, YTO lanakmvueckas cucremMa —
UMb OJWH W3 OFPOMHOrO KOJHYeCTBA WJICHOB CHCTCMEL
3pe3gHX O00pa3oBaHMii B INPOCTPAHCTBE; Conneunas
cembsi (BcesenHast) — JMIIb OAMH M3 MHOTOUHCJIECHHDLIX
wienoB TanakTHuecKoll cHcTeMbl; 3eMJsi — JIHIIb ONHH
w3 wienos CoOJHEUHOf ceMbH, HO Ha HEH XUBET OH—4e-
J10BeK u, cefluac, bjaronaps pasyMy, TeHuio, nejaaet
yCHeNIHbie «NepBble IIar¥» B IVIAHETHOM MHPC B UEJHX
ero nosuanusi (puc. 2). «Haua Bcejennasi — yAUBHTC/Ib-
HO Pa3yMHO NOCTPOCHHAsl ¥ yMOPsSNOYEHHAs! Bcenennas,
NpOHH3AHHAS BbICHIEHl «KOCMHYECKOH MYNpPOCTBIO» [201.

s Kant Wmmany#an DBeeobman ecrtecTseRHas HCTOpUA  ®
teopus ueba, 1795
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Mu ofwraem Ha MJaneTe, KoTopas BEPTUTTH, TATOTEA
kK Mmupoeomy ceetuny — K CoJnny, JibolleMy Ha €e Io-
BEPXHOCTb JKMBOTBOpSILHE JYy4H, MPU3bIBash K XKH3HH BCIO
npupojty. Depera okeanoB W Mopeill MNOCTOSHHO OrJjalla-
J0TCSI POKOTOM BOJIH, a Ha 3TOT BeJHUYeCTBeHHbIl POKOT
HEOOO3pHMBIX BOAHBHIX PABHHH Cyllla OTBedaeT XKypHanu-
eM peK ¥ pyueHKoB, LIEJECTOM BETOK H JHWCTbeB, MAUJ-
JHOHAMH pa3HOOOPA3HBIX KYHIKAHHH HaCEKOMBIX, roJiO-
COB NTHI, BOeM M peBoM 3Bepell. KapTuna 3Be/lHOl HOYH
HAC TOpa)aeT CBOEHl THUIUMHOR H HeOOBATHOCTLIO.

Mu XuBeM cpefd HEXHBOH NPHUPOIAB — OT HUYTOXKHO
MaJIBIX YacTHIl aTOMa 10 OTPOMHBIX KOCMHYECKHX TEJN H
cpely XHMBHIX OpPTaHH3MOB — OT NPOCTEHIIHX 10 CaMBIX
cnoXHBX. OnHM U3 HUX PSNOM C HaMH, H MBI MX NPHUCYT-
CTBHe NOCTOSIHHO OIlyiliaeM, ApyrHe ynaJieHsl OT Hac Ha
orpoMHHe paccrosuus.. Cawmble pas/iHyHbie CBOWCTBA,
KauyecTBa, OCOGEHHOCTH MPHCYIH 3THM TeJaM.

CtpemyeHHe TNOCTHFHYTb OKPYXKAIOWMA MHUP, NOHSTb
34KOHBl TPHPOAH 3aCTaBJSJIO JIOACH PasMBIULIATL O
cMpicsie Buaumoro Bokpyr. C GosbliM ycepavem, npo-
sIBJISIST OPPOMHOE TepheHHe, KPOMOTJANBO NOAGHPas KJIOUH
K OKpyxawuemy cefidpy 3arafgok, 4YeJIOBEK 3aCTaBHJ
NpHpOly PacKpLIBATL OAHY 32 Ipyro#t ceoy OGecuucJieH-
Hble TayHbL.
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«Jlosce yenoe obujecteo, Hayus u oace
Bce OOHOBPEMEHHO CyujecTsytougue obuje-
CTBQ, B3STbIE BMECTe, HE CYTo COOCTBEH-
Huxy seman. OHu Auwe ee saadervytl,
Atiwie NOAL3YOUllecs  eio, U, Kax boni
patres familias (Go6pute oTYbL cemelicraa),
OHIL GOAMCHBL OCTQBUT6 ee YAYHueHHOU
creQYowUM NOKONEHUAMY.

Kapa Maprc

OKPY)KAIOIIAS HAC ITPHPOJIA

Bnarogaps NOCTIXKEHHSIM B OCBOCHMM KOCMHHYECKOTO
POCTPAHCTBA HYEJIOBEK MNOJYYHs BO3MOXKHOCTH HabJo-
1aTh 3¢MHOH LIAap C OTPOMHBIX PaccTOSHHME (puc. 3) u
pabaofaTe BceeneHHyl0 3a npenesiaMi 3eMHOl aTMO-
chephl.

Mo c/OBAM HALIMX JETYHKOB-KOCMOHABTOB, 3eMJsi H
Kocmoc HeoGbuaiino KpacHBbl — HaJl JIMHHEH rOpH30HTA
ga BbicoTe npumepno 100 Ka npocTupaercs cloi sipkoc-
TH OeJio-KEeJATHX TOHOB, a IIOA HHM NpOCBEUHBAIOTCH
3pe3bl. DTOT CJIOH XOpOWIO BHAEH B OCBCIIEHHH JlyHHI,
a Haj HHEM 3Be3[bl, CJOBHO POPCTH aJMa30B, pacChllaH-
HBIX Ha araToBo-uepHoM HeGe. Takue cliou sIpKOCTH, HHOM
pas NOBHcHIMe Haj 3eMJell HeCKOIbKUMH sipycamH, KOC-
MOHABTAaM [OBEJIOCh BHIETH HE Das.

...«B pafione AHTapKTHIbl NEPNCHAHKYJSPRO YCPHOMY
FOPH3OHTY HaJ BTOPHIM CJIOEM fIPKOCTH, IPHKPLIBAOILAM
3eMI10, CJIeTKa NMOKAYMBasiCh, BO3BBILIAJIHMCD TEMHOBATO-
skeJITHe CTONOB CBeTA BLHICOTOH B HECKOJBKO COTEH KHJO-
metpoB. OHM, KaK 9aCTOKOJI pasHO#l BBICOTEHI, OKAHMJISIIIH
BHAMMBI TOPH30HT THICAYM HA IBe KHJOMETPOB. 3710
6BLUIO CTOJIb BeJIMYECTBEHHO M CTOJb HEOXHAAHHO, YTO
KOCMOHaRTH HE Cpasy HOrajajuch, ¢ KaKHM sIBJICHHEM
NPHPONEl BCTpeTHNCs  (KOCMHYECKHH kopaban [aBt.])
«Bocxom». DTo ObUIO 10XKHOE TNOJsSpHOE CHSHHC... ITe-
peli MX BOCXHMIICHHBIMH B30paMH CHsJIa 30J0Tas Kopo-
Ha nJaHeThl!

Ilo wero Xe npeKpacHa Hamla IVlaHeTa ¢ €¢ MaTtepu-
Kamy, OKeaHaMM, MOry4HMH pexamu!

C BocoTsl, Ha Kortopofi men «Bocxom», ruas cpasy
oxBaTHiBas Gosbliue npocrpanctBa. KocMoHaBTHL BHIeE-
M 3eJieHble npepur AMepuxu, aficbepra AnTapKTHAD,
MEaui0 ¢ OTYETJHBON MNOJICCOH TNOJHOBOXHOIO Ianra,..
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Puc. 3. [ranera 3emrsn. Bud us Kocmoca na paccrosuu:
a) 120 km, 6) 70000 xkm (8 HeHTpe cHiMKa Kacuuiickoe mope); B) 386 700 xx, nepen 3a-
xonoM sa kpai Jlyubl (no Jlyumnl 2 Tthic., Ka). IpocMaTpuBarorcs Cpenunsi Asus, Apapuit-
CKMAl DONyoCTpos, Abctpanus; r) 388000 km (no Jlyesl 3,3 Thic. Kat)



CuibHoe BreuaTiienne npH Barasne u3 Kocmoca
npouseonsitT ropel. CJIOBHO 3aCTBIBIIHE DSbI OKCAHCKHX
BOJIH, TOKPHITHIX MEHOH, BHIVISAST 3aCHEKCHHBIE I'u-
manad. [ono6s0 MOpO3HOMY Y30py Ha CTeKJie MpOCTy-
NaloT B 3¢JIE€HH JecOB CHOUpCKHe XPeOTh...»

Muoro croJieTil nOTpeOOBAJIOCH YEJIOBEYECTBY, HYTO-
66l onMcaTh 3€MHOfl IIap, BHISIBHTH OCOGEHHOCTH TpH-
ponbl pasHbIX ero paiioHoB (pHc. 4). W B nvawmg nHM
yueHLle TPYAATCS Hal npoGiieMoli u3yuenusi Bcell 3eM-
n¥ B oTHedbHBIX ee uacteil. Mceaenosanusi, npoBeleH-
Hple BO BpeMsi MeXIyHapoIBOro reo¢pusuuecKoro roaa,
aHAYNTEJbHO  TONOJHHJIH  COKPOBHLIHHMIY 3HAHHH O
3eMie B ocoBGenHO 06 okpyxaowelt 3emyo atMocdepe,
a Takike 0 Hambosee cJa6o H3yUeHHOM MaTepuke — AH-
TapKTHIC.

Bunumasi uacTh NOBepPXHOCTH 3eMJIH INpexcTaBJsieT-
csl HaM KpYroM, OrpaHHYeHHBHIM CO BCEX CTODOH JIMHYed
ropusonta. YesoBek, Benayuil HaGmonenus: Ha POB-
HOM MegTe, BHANT Iepen coOO TOJNBKO OYCHb MaJsylo
qacts 3ems. O6was Ke ee NOBEPXHOCTH paBHA MpH-
Mepuo 510 MIH. KM? TpH CpelHEM JHaMeTpe Ilapa
12 735 km.

BecbMa BaxeH AJs1 3eMJiH MNOCTOSHHBIH HAKJ/IOH OCH
ce BpallleHHsi K IVIOCKOCTH OPOMTEL Yrosi HakJIOHa
OCTaeTcsl NPAKTHYECKH HEHSMEHHBIM M paBeH 66°33/15".
B pesysabTare 3TOr0 NpOACKHTEJIbHOCTH JHS ¥ HOYH
HAa PA3NMYHBIX LIMPOTaX 3eMJH B PA3HBIC MOMCHTHL ee
JBHXKEHHsI N0 Op6HTE HEOAMHAKOBA, OT YEro 3aBUCHT H
HeOJMHAKOBOE KOJHYECTBO Temja, IoJlyyaemMoro rmo-
pepxHocThio 3eman ot Counna, a C/IeAOBATENbHO, H
cMeHa BpeMeH roaa.

CMena BpeMeH rofia, HepABHOMEpHOE paclipelle/icHue
Cyuln M Mopsi H rasoas o6osouka — atmocdepa, OKy-
TLIBAIOINAS 3eMHO Iap,— BCe 3TC CO37aeT HCKJYH-
TENbHYIO CJOKHOCTb NPHPONKBIX siBJeHHI. SIBJenHus u
NpONCCChi, TPOUCXOMSMUE B HEXKHBOH NpPUpONE, yCJOK-
HSIIOTCS]  FKH3HELESTCJIbHOCTbIO MHOrooOpasHoOro KHBOT-
HOrO M pACTHTEJBHOrO MHMpa, a TaKXKe MHPOM MHKpO-
OpraHu3MOB.

[pupona Ee mpeacTaBiasieT COOOH cJyuafHOTO CKOIl-
fenust npenMeroB M sBieHnit. OHa XxapakTepusyercs
MX eJMHCTBOM, B3aHMOCBSI3bI0 H B3aHMOOOYCJIOBJICHHO-
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CTbIO. JTO EIHHCTBO, B3aHMOCBS3b M B3aHMOOGYCJIOB-
JIEHHOCTb  ecTb  (GOpMa  CYLUeCTBOBAHHS, <KH3Hb»
HOPHPOJBL, YTO TPOSIBJAseTc] B JI0OG0OM  HPHPOIHOM
npouecce WU SIBJCHHH. )

Pacnpenenenue conHeuyHOro Tensia mo 3eMHOH 1IO-
BEDXHOCTH 3aBHCHT OT IiapoobpasHoii ¢opmbl 3eman.
Pacnpenenenne TeMnepatyp BAHsieT Ha HCnapedue, a
cle[JOBaTeNbHO, Ha 00JaYyHOCTD M OCAJKH, B 3aBHCH-
MOCTH OT TeMmIepaTypbl HaxomsiTcd H OcoGeHHOCTH
pacnpeziesenust atMocepHoro naBaeHus (cM. npuJ. 1).
AtmocdepHoe  naBneHHe HENOCPEACTBEHHO  CBSI3aHO
C BeTpaMH, a BeTpbl OOYCJOBJIHBAIOT MOPCKHE TedeHHs.
Bce 310 co3maer Te waH uHble OCOGEHHOCTH KJIMMAaTa,
C KOTOPBIMH Hepa3pblBHO CBfi3aHBl penbed, NOYBH H
OPraHMyeckH#i MHP, B CEOI0 oOuepelb BJHSOLHE HA
kaumat. Tak, waxonsicb B mnpaAMOfi 3aBHCHMOCTH OT
OUBEHHO-KMHMATHYECKHX YCIOBH{l, pACTHTENbHOCTH B
TO Xe€ BpeMsi BRJIHSCT Ha KJAMMAaT, CO3JAaBasi B KaxXJIOM
OTHAENBHOM  cllyuae MHKPOKJIHMAaTHYeCKHe DAa3JHYHsl.
BoaneficTByer Ona m Ha NOYBHL, onpejeNsis B TOH HJH
WHOW CTeneHH TIPOHecC TNOYBCOGPA3OBAHHS, W Ha MNO-
BEPXHOCTHBIE H TPYHTOBBle BOABI, HCCYLIasi WAH YBJAXK-
Hsisg tepputopuio. Bmecte ¢ TeM mnoyBooGpasoBatesb-
HBIfI TpoUecc B BOMBI BJIHMSIIOT HA TOPHBIE TOPOMBI, Xa-
pakiep peibed)a MeCTHOCTH KM Ha DPacTHTEeNbHOCTb. Jast
WIANIOCTPAUMH  eHHCTBA INPHPOLB MOXKHO HNPHBECTH
MHOK€eCTBO KOHKPETHBHIX IIPUMEpPOB.

Hanpumep, B pafionax ¢ He6oratoil pacTHTENbHO-
CTbI0 ¥ HeOOJILIION MOIMHOCTBHIO COBPEMEHHBIX pBIXJIbIX
OTJOXKEHHH pacnojioXeHHe OTHAEJbHBIX [PyNN JAepeBbeb
WM KyCTaDHHKOB HHOTJa yKAa3blBaeT Ha HaJHUMe ONpe-
JleIeHHHX 3JIeMeHTOB TeOJIOTHUECKHX CTPYKTyp. B Oes-
JiecHbix ropax FOxnoli ApMeHHH y3KHe NOJIOCH KycTap-
HMKOB TIOUTH BCErga COBNAJalOT € TEKTOHHYECKMMH
30HAMH DPA3JOMOB. B TakuX YacTsix 30H ropHble MOPOJLI
pasnpobseHbl KM OpeBpalleHbl B INOYBY, a CaMH 30HbI
6osiee BOJOHOCHHI, YeM INpPHJeralollve yYacTKH, NO3TOMY
6naronpusTHH IJisi POCTA KyCTapHHKOB.

Hannune e TEKTOHHYECKHX pAa3fOMOB VUHTHIBAETCS
NIPH HHXCHEPHO-TEOJIOTHYECKHX H3bICKAHHSX, TAK KaK K
noA0OHBIM MecTaM HepelKO TAroTeloT 3aJIeXKH Dasfiuny-
HBIX MeTaJJIOR.
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CyllecTByIOT pPacTeHHsi-HHIHKATOpbl, KOTOpble 06Ja-
NAIOT Pe3KO BHIPAKEHHBIM <NPHCTPACTHEM» K IOYBaM,
comepxallluM  onpejesieHHble XHMHYECKHe 3JIeMCHTHI.
IMostoMy OHH YacTO pacnojaralTcsi B TaKWX MecTax,
rjie nojl NOYBCHHBIM CIOEM ecThb 3aJieKH PyL.

B oasoM u3 paiionoB Aatas ObJIO YCTAaHOBJIEHO, UTO
pacTeHHe KauHM H3BJIEKaeT KODHAAIMH Me/lb M pacTeT Ha
Tex MecTax, Cle INOoJ, HaBoCaMH 3alieraloT MeleHOCHbIe
nop¢upbl. OTKphiTHE 3TOil 3aKOHOMEPHOCTH OKasano
GosbLIYI0 TOMOIL TeoJioraM; 1o 3apocjiaM Kauyuma OHH
nouty Ge30HOOUHO BCKPHIBAIM PYAHBIE 33JIE€XKH.

Ectb u npyrue pacrenns-passefuuku. Hanpumep, ne-
KOTOpble BH/bl AHEMOH AKTHBHO MNOIVIOIIAIOT HHKeJb, H
1O HHM HMHOT/A MOXHO BHLISBHTH HHUKeJeBble MeCTOpOXK-
JeHusi, a nactOullHble pacTeHus — JOHHHK JIeKapCTBeH-
HBIfl H acTparaj — KOHUeHTPHPYIOT MonubaeH, KOTOpPOro
B #Hux B 1000 pas 6osbmie, ueM B APYTUX PacTeHHUSIX.

B Awmepuke 1o HEKOTOpHIM BHIAM acrparaja Oblad
HaliieHbl 3HAYHTENbHbIEe 3a71eXXK YPAHOBHX DYA.

BaaumocBasb KOMMNOHEHTOB NPHPOIH
npeicraBjafaetr cobofi OCHOBY OpHeHTHpO-
BAHHUS, NPUMEHAEeMOro YeJOBEKOM B cCa-
MBLIX Pa3JHUYHHX Heldsx

XapakTepHoit 0COOEHHOCTBIO NPHPOAL!, BHIPAXKEHHEM
B3aMMO34BHCHMOCTH ee KOMIOHEHTOB CIYXHT 30HaJb-
HOCTb, KOTOpasi o0yc/IOBNIeHa IyasHHM o6pasoM mapo-
obpasznofi popmofi 3eMsiu H ee BpallleHHeM BOKPYT OCH.
Uz-3a mwapoo6passoctH 3eMJH ee NOBEPXHOCTb Harpe-
-BaeTCsl HA pas3nWYHLIX LIHPOTAX HEONHHAKOBO, B TO
BpeMsl Kak BpauleHHe 3eMJH CTaBUT B OIMHAKOBblE
YCTOBHsl HarpeBauHsl ONpeJielecHHble 30HBI 3eMHOH IO-
BCPXHOCTH, pacroJIoXeHHble TNapajJie/IbHO IUIOCKOCTH
3KBATOpA.

HepaBHOMepHOCTb pacnpellefieHHs] COJIHEYHOro TemnJa
N0 TOBEPXHOCTH Hamiell IJaneThl B COYETAHHH C OTKJIO-
HSIOWMM BJHMAHHeM BpalleHusi 3eMJu Bbi3piBaeT OOLLYIO
UHPKYJISHHIO aTMoc(ephl, YTO NPUBOAUT K 30HAJNbHOCTH
BCETO KOMIJIeKca KJaMMaTHueckux ycnaopmil. [npornas
30HAJILHOCTD KJHMAaTOB, M IpeKAe Bcero cCMeHa Temso-
BHX YCJOBHE B COYETAHHH C DAa3JHUYHBIMH YCJIOBHSIMH
yBJAXKHEHHS, NPeACTaBjsieT cOOOH CJABHYIO [PHUYHHY
30HAJILHOTO pacnpelie/ieHls MHOTHX JIPYTHX siBJIEHHIl
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OPHPOAH — YIPOLLECCOB BHIBETPHBAHHS H (IOYBOOGPA30OBa-
HHs, PAcTHTENbHOCTH H JKMBOTHOTO MHpa, ruaporpadn-
YeCKOH CeTH, COJIGHOCTH NOBEPXHOCTHBIX CJIOEB BOLBI H
HACBIIeHHOCTH ee ra3zaMu H T. Jl. 1aK Kak Bce 5TH fiBJle-
HEsl CYIIECTBYIOT He M30JIHPOBAHHO, & B BHIE B3aHMOCBS-
3aHHBIX YPHPOJAHLIX KOMILIEKCOB, TO HIHPOTHas 30-
HaJbHOCTL KJHMATOB JIEXKHT B OCHOBe 30HAJBbHOCTH
pacnpeneyenus JaHamadTos,

Jlyumnfi nokasaTesnb 30HANBHBIX PA3JIMUHIl — PAcTH-
TeNbHOCTh. [losToMy moutH Bce npuponHble reorpadu-
YeCKHe 30HBl HA3bIBAIOTCS COOTBETCTBEHHO THIY pac-
THTEJNIbHOCTH, KOTOPBIE B HHX MpeoOsanaer. Hanpu-
Mep, pasJuualT 30HB TYHAP, Jlecos, crteneli, cyGTponu-
YeCKHUX JIECOB, NYCTHIHD U T. 1.

Teorpaduyeckue 30HBI, KaK NPaBUJO, NEPEeXOAAT OLHA
B JPYryl? mocTeneHHo, obOpas3ys WHOTJa XOpOIIO BHIpa-
HeHHHle nepexofHble 3oHb. Hanpumep, Mexny 3zoHamn
TYHIP H JleCOB yMepeHHOTO NOosica PAacloJIOXeHa Jeco-
TYHIpa, MeX/y JiecaMH H CTeNsIMH —— JIecOCTellHasi 30Ha,
MeXny cTensiMM H NYCTHIHSIMH —— 30Ha TNOJYNYCTHIHb.

l'eorpaduueckre 30HBI CYUIECTBYIOT W B OKeaHAX, HO
B CBsI3W C MOABHIKHOCTBIO BOMHOH cpe/lbl rPaHHIH MeX-
N1y HHUMW BHIpaXXeHbl MeHee YeTKO, YeM Ha cylile.

B MupoBoM OKeaHe BBHIeNSIOT NSITh reorpaduueckux
S0H: TPOMHYECKYO, [BE€ YMepeHHble M JIBe XOJOJHBIE.
OkeaHnyeckMe 30HH OTJHYAIOTCA TeMIlepaTypaMH U
COJIEHOCTBIO TOBEPXHOCTHHIX CJIOEB BOIBI, XapakTepoM
TeUeHHH, XUBOTHBIM H PACTHTENbHHIM MHPOM.

l'eorpaduueckasi 30HaJNBLHOCTL TIPOSIBJSIETCS. B B TOP-
HbIX paidionax. [lpupoznHble 30HBI pacnojaralrTcs B
ropax Ha pasHelx abconoTHHX BbicoTax. OHH Kak 6wl
OMOSICBIBAIOT TOPHble CHCTEMHI, CMEHSIACh M0 BEePTHKAJH.
B 3aBucuMocTH OT BHICOTHI TOp H HX DPAacHOJOXKeHHS
uHorga HabsnogaeTcd  HECKOJBKO TAKHX  BBICOTHBIX
TIO5ICOB.

Oranuutenbuast 0cOGeHHOCTb MOPHBIX PaflOHOB 3aKJIO-
yaeTcsi B Pe3KOH CMEHe NPHUPONHBIX SIBJICHHI B 38BHCH-
MOCTH oT BbicoThl. C yBeaudeHHeM BBICOTH MECTHOC-
TH OOHHXKAaeTcsl TeMneparypa BO3[yXa, H3MeHsITCS yc-
JIOBHSl KOHJIEHCAUMH. YBJaXXHEHHe BO3IyXa JI0 Onpejie-
JeHHOH  BHICOTHI  (30HBI MAaKCHMAaJBHHX  OCaNKOR)
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BO3pacTaeT, a BhIIIe 3TOTO YPOBHsA yGObiBaer. Brlile che-
rOBOH IpaHHUbl NPOHCXOJAHT HAKONJIeHHe CHera ¢ JbJa.
M3menenne KAMMaTHYECKHX YCJAOBHE C BBICOTOH MpPH-
BOJINT K H3MEHEHHIO pPeXHMa peK B 0COOeHHOCTeH CTOKa,
reoMopOJIOTHIECKHX H NOYBOOOPa30BaTeNbHHIX Ipolec-
COB, XapakTepa PACTHTENbHOrO B XHBOTHOTO MHpPA.

BbiCOTHBIE MOSicHl TOP HMEIT MHOrO O6ILEro ¢ WIHPOT-
HbIMH 30HAaMH DaBHHH B TOM CMBICJE, 4YTO CMeHSIOTCH
UpH ABHIKEHHMH BBEPX HPUMePHO B TOM XKe nopsiike (Hauu-
Hasi OT IHPOTHOH 30HBI, B KOTOPOH PacnoJioxkeHa ropuas
CTpama), B KAKOM CMEHSIIOTCS LIMPOTHHE 30HBI IIPH
JIBHXEHHH OT 3KBaropa K moJitocam. BeicoTuble mosichl,
KOHeYHO, He SIBJSIIOTCA TOUHBIMM KOMHSIMM AaHAaJOoruy-
HBIX NIMPOTHBIX 30H KaK BCJAEACTBHE DasjHyvil B yCJO-
BUSIX COJIHEYHOH paAvauuW, T4k H TOTOMY, 4TO Ha HHX
OKasblBAlOT BJHfAHHE MeCTHBle YCJIOBHA (YHaJeHHOCTh
rOp OT OKeaHOB, CTeneHb paculieHeHHs penveda, pasnu-
4ne SKCIO3HUHH CKJIOHOB, BBICOTA COP, HCTOPHS HX pas-
BHTHA H T. 1.). Haubonee nonubimu cucremamu BEHICOT-
HOH mnosichocTH (OT JIeHMKOB Ha BepliuHax Trop [0
TPONHYECKHX JIECOB Yy TOJNHOXHI) OTJIHYAKTCH OpHLIE
M&CCHBBI TPONHYECKHX IIHPOTHHIX 30H.

Yro xe npexncrasnsiior coGoil MPHPOAHBIE 30HBIP

OtBer Ha 3TOT BONpOC HeOGXOAMM TNOTOMY, YTO 3 H a-
Hie OCOOeHHOCTEeH HPHPOAB pPAa3JHUHBIX
pafioOHOB 3eMHOro mapa uMeeT 6OJbIIOe
3HauyeHHe AJA OPHEHTHPOBAHHS, TAaK Kak
MOMOTraeT OpaBHIbHO BHOHpDAThL H3 MHO-
roo6pasusi MNPHPOLHBX SABJEHHI Te H3
HHX, MO KOTOPHM MOXHO ObBJO OB OpH-
€EHTUDOBATHCH.

O6nacTn 1OMIOCOB 3eMHOr0 IIapa — OGLIUPHBIE MPO-
CTPAHCTBA MHOTOJIETHHX JIbJOB.

ApKTHKa-—ceBepHasi noJsipHast 06JacTb, HPHUMBL-
kajowasi K CepepHomy nostocy. Haspannme Apkruku
(rpeueckoe — ApKTOC) CBSI3aHO C ee MOJIOXKEHHeM IOJ
co3BeznneM Boabiias Mensenuna,

B paiione Ceseproro mo/sioca packupyJcs OKeaH Meji-
JeHHo apefipylomux appos. Bo Bpems nponosmkuTenbHO
NOJSIPHOH HOUM 3/1eChb T'OCMOJACTBYIOT CHJIbHBIE MOPO3BI
H CHeXHble MeTeslH. JleTOoM, KOrna Jyun He3axoNsiLIero
cosHia OO0OrpeBalOT MNOBEPXHOCTb JIBAOB, NpPHPOAA
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Puc. 5. Apkruka. Ha Opeiigpyrowyto cranyuro  CII-18  camoner
noasaprol asuayuu AH-12 docrasun epysvt

HeCKOJNbKO OXHMBaeT. Bcsi KM3HB 3/lech TeCHO CBfi3aHAa C
JlenoBuTeiM OKeanoMm (puc. 5).

AHTapKTHKA—I0OXHas nojsipHast o6aacTb 3eMHO-
ro mapa, npumbikaomas k IOxnomy noatocy. Aurapk-
THKa NPOTHBOJeXHT ApPKTHKe, OTKyJda H YIPOH3OLLIO ee
Ha3BaHHe.

AHTapKTujJa—MarepuK B HeHTPAJbHON YacTH
IOXKHOf NOJNSIpHOH 00nacTH — OOIMpHOE JefAsiHOoe JaTo,
BBICOKO nojnuMalolieecss nan Bouoil. Ero Gepera ombi-
Batorcs Bodamu Tuxoro, Arnantuueckoro  MHuuiickoro
OKeaHOB,

B Teuerne BCEro roia 3jiechb CBHPENCTBYIOT CTpAllHBIE
LITOPMBl, B CHJIbHBle MOPO3H CKOBBIBAIOT JIEISIHYIO Nyc-
THHIO, JlaXe JeTOM CpellHAsl TeMNepaTypa BO3JyXa He
npesbimaer 0°. CKyAHBII PacTHUTEJBHBIH W YKHBOTHBIM
MHp OTJIHYAeTCH TPHCHOCOONEHHOCTBI0 K CYPOBOMY KJIH-
maty. UpesBbuafiHO HH3KOpOCJbie pacTeHHs (MXH, JH-
maiHuKH) o6pasyior HeboJgbline oa3uchl. Hacekomble
(Myx# B XyKH) He HMEIOT KPBHIbeB, UTO cnacaer HX OT
rubesn, Tak Kak npy roJere HX YHOCHJO OBl B MOpe.

2



B mopsix, ombBaroinx AHTapKTHIY, BOAATCS KUTH H
TIONIEHH, a HA ee NOGepexbiX — HeCKONbKO BHJIOB NTHH,
B3 KOTOphIx HamnOoJiee MHTepeCHBl NUHCBHHHE (puc. 6).

B 1957 r. B cooreerctBHH ¢ mporpammoi MexayHa-
POIHOro reouanueckOro roia B AHTapKTujie HAUaTH
KpynHeiillne  HayuHple HCOCIENOBAHHA SKCIEAMUHIMHA
MHOTHX CTPaH.

HccnenoBarenssm AHTADKTHKH NPUXOAWTCH CTaJKH-
BaThCsl ¢ OrpOMHBIMH TPYHAHOCTSIMH. CTpauiHble BeTpHl,
CKOpOCTb KOTOPBIX Hepenko mnpespliaer 200 Kk B wac,
OywyloT Hanm JelsHOl nycThiHeH. Bricokoropumiii pesbed
¢ pbicotamn 1o 5000 m ycyry6iaser cypoBOCTb aHTapK-
THYECKOTO KiauMaTa. Moposs sfieck noxonsit no 87,4° C,
CDEJHEroiOBAs TeMnepaTypa AepKUTCH okosao 25° Huxke
HYJIS.

Oxonononsipueie 30HB! JensiHbX (APKTHYECKHX M aH-
TAPKTHUECKHX) IYCThIHb CMeHSIIoTcs TYHApol (puc. 7).

Tynnapa—crpana xonona. Moposbl CKOBHIBAIOT
3eMJII0 OT FloJIyrona [0 BOCbMH MecsiieB. B nosspHbI
JleHb COJIHIe He 3aXOJIHT 34 FOPH3OHT OT 32 cyroK (Ha
wupore 67°) no 97 cyrok (ma wupore 72°), a B mossp-
HYIO HOYb COJIHHEe He MOAHHMAETCsl HAJX FOPU3OHTOM OT
10 cyTok na mnpore 67° no 77 cyTok Ha wupote 73°

[IpononKurenbnble 3uME (10 BOCBMH MecsiieB) co-
NPOBOXKAAIOTCA CHJABHBIMH BerpaMH, Cpennsia TeMmepa-
Typa €aMOro XOJOAHOro Mecsiia B TyHapax Asum —33°,
—37°, a B Amepuke 1o —33°. Jlero KOpoTKOe U MpoXJaf-
Hoe. B Tedenue Bcero sieta HabaI0LalOTC 3aMOPO3KH.
Cpennne TeMmrepaTypsl C€amMOro TemJaoro Mecsla OT
-}-4—5° Ha ceBepe 10 -+10—12° Ha wre 30HHL

OTtHocuTesnbHO GOJIbIIOE KOJAMYecTBO ocankoB (B Es-
pone 1o 400 mm B ron) H HH3KHe TemmepaTyph 06ycJOB-
JIUBAIOT GOJBIIYI0 OTHOCHTENBHYIO BJIAXKHOCTh BO3JyXa
¥ Pe3KOo COKpaMlalT BeJHYHHY HCHApeHHsi BJIarH ¢ MO-
sepxHoctn Tysap. Kak npaBuno, orpomsble miomanu
TYHAp TepeyBJa)kKHEHb H 3a00JIOYeHH, ueMy CrnocobceT-
BYIOT TaK¥Xe BOJOHENPOHUIIaeMble MepaJible TPYHTHL,

B GeanecHbIX mpocTpaHcTBax TyHAP HanGoJiblias npu-
€noco0JIeHHOCTb K CYPOBBIM YCJOBHSIM CYUIECTBOBAHUS
HaOmojaerca y MxoB B JuumaligukoB. Bcee pacrenns
OTJIYAIOTCA MaJibIMH  pasMepaMd M HH3KHM pPOCTOM.
IlpeoGnanaor MHOrofeTHue (4acTblO BedyHO3eJ€HbIE) H
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Puc. 6. AnraprTuda. Hm ne x0a00H0



Puc. 7. B tyndpe

MOpO030- H 3aCyXOYyCTOHUHBBIE pacTeHHs, pasMellaouile
CBOH KOPHEBble CHCTEME! B TOBEPXHOCTHOM CJIOe MOUBHL

Kopotkoe neto— nopa 6ypHoro uBerenust Tpas. Kos-
pu! KpynHoji He3abyiaku rody6eioT Ha ¢OHe MXa, LeJBIMH
Jyxankamu OejleeT KypoHaToubsi TPapa, CBeT/IO-KenThle
NOJsIPHBIE MAaKH, CHHIOXA, BEPOHHKA H COTHH JPYTHX
UBETOB yKpawawt TyHaApy. K ocenm ryctble Mxu o Jiu-
WAHHUKA YIOKPHITHI KP&COYHBIMH LIANKaMu MOPOIUKH, To-
nyOuKn, yepHukd., Cpenu MXOB M TpaBbl TAHYTCH HUTH
KJIOKBEHHHX cTelJlefi C rPO3AbSIMH TEMHO-KPACHBIX SITOJ,
NOX0XHX Ha sipKHe OyCH.

HMs-3a nemocraTka KOPMOB 3HMOH M MX OZHOOGPasust
JXHBOTHHII MHUD TYHApH OeJieH B BHIOBOM OTHOILUIEHHY.
XapakTepHbl ceBepHbIH oseHb (Osnenb Kapuby B KaHaj-
cKoii TyHApe), OBLEeOHIK, Necel, TYHAPSHON BOJK, MeJKHe
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IPH3YHH, a M3 NTHH — TyHApsHas u Genas KypomaTKH.
Jlerom B TYHApY BO3BpallalOTCsl JKHBOTHble H NTHIUHI,
OTKOYEBABILIMe Ha 3UMY B I0XHble paioHbl. B 370 Bpems
31eCh MHOTO HaCeKOMBIX — KOMapos, MOLIeK.

CpaBHHTEJIbHO HeIIMpoKasi I0JOCa JeCOTYHIAPH OTIe-
JAsieT TYHApPY OT JeCOB YyMepeHHOro nosca,
KOTOpbl6é 3aHHMAIOT 3HauWTeJbHble MOManu B Asum,
EBpone u Cepeproii Amepuke.

Haubonee mupcko pacnpocTpaHeHH Jjeca B Asun. 3a-
naguas u Bocrounas CuGups, Jdanvhuii BocTok, ropueie
Maccusbl Ypasa, Aartasi, Casn, INpubafikanbs, CHxoTs-
Anusd, Boabmioro XuHrana TNOKpHITH TaeXHBIMH Jleca-
mu. Ha poctoke Aspatckoro MaTepHka PasBATH LIHPOKO-
JIMCTBeHHHE Jieca, JaJeKo CIyCcKaloHlpecst Ha IOT NOYTH
oo p. XyaHxs. )

INo cocraBy IpeBecCHOI pPaCTHUTENLHOCTH CPelln Jiecos
yMepeHHOro nosica 06bIYHO BHIIENSIOT TAHry, cMellaHHble
XBOHHO-UIHPOKOJIHCTBEHHble U IUHPOKOJHCTBEHHbIE Jleca.
Tak, nanpuMep, B 3anazanoit Eppone pasnnuaior: Taex-
Hble Jeca Ha CKaHJUHABCKOM NOJYOCTpoBe U B PUHASH-
JINM, XBOMHO-IIMPOKOJHCTBEHHbe Jeca Ha tore CKamin-
Hapckoro noayoctposa H B [lpubanTuke, WIHPOKOJIHCT-
BeHHble Jeca (BHITSIHYTH LIHPOKOH CcyXalolledca K
BOCTOKY TNoJocoii ot Duckafickoro sajmpa no Ypana),
ropHble LIMPOKOJHCTBEHHBle H XBOHHO-LUIHPOKOJIHCTBEH-
gule Jeca B Anbnax n Kapoarax.

Pasjuunble OpHPOJHBIE YCJIOBHA B JIeCHBIX pafioHax
BJAHSAIOT Ha Xapakrtep pacrtutejbHoctH. Ha cepepe mpe-
obaanaloT XBOiiHble, TaeXHOro THIA Jieca, Ha IOre —
JUCTBEHHLIe ¢ MNOA30HAMH CMeLiaHHBIX M LIHPOKOJHCT-
BEHHBIX JIECOB.

VrpioMa u cympauna Ttaira (puc. 8). I'ycThie KpOHH
JlepeBbeB, TecHO CMBIKAfich BeTBSMH, MPONYCKAKT MaJo
¢BeTa. 3uMOii 1 JIETOM 3[IeCh HAPHUT NOJYMpaK.

OrpoMHBIe e, NepeMexasich ¢ CyXOCTOMHBIM HeKpyil-
HEIM JlecOoM, pacTyT YAHBHTEJbHO HelpaBHJbHO. To4HO
Kakasi-ToO HeBHAMMas CUJa CABHTaeT N0J HUMH 3eMJIIO, H
OHM, HAKJOHHBLIHCb, TaK M PacTyT Kak-TO HAHCKOCh.
Mexny nepeBbsaMH JIEXKHUT BaJeXKHHK, Yepe3 KOTODHIH
ype3BbluaiiHo TPyAHO npobparbesi. To TyT, To Tam MyTh
nperpaxkjlalor yMmepluue pnepeBbsl, 3aCTpfiBline NpH Ila-
NeHHH CpelH TYCTHX BeTBell coceqHHX esell. Mckpusnen-
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Puc. 8. Tailea. FOxcras fxyrua

HEIll MOJIONHSIK TSIHETCSl CPeNH YOBaJeHHBIX 3allleMJIeH-
HHIX CTBOJIOB.

Kaxnoe nepeso Tafiri BuiGHpaeT mauGonee 6naronpu-
ITHble  ycloBHsi  OCHTaHMs,  HANpUMep: JAaypckast
JIUCTEEHHHIA He MOXKeT XHUTh 6e3 SIDKOr0 CONHOE, He
BBLIHOCHT CBIPOCTH W YIO3TOMY PACTET Ha BO3BBIIIECHHBIX
MecTax, H, Hao6OpOT, H3NOJeHHBIMH MeCTaMu ejeli u
NHUXT ABJAAIOTCS CHPBle HH3HHB H JOXGHHHL,

Jlyumium npuMepoM CMEIIaHHBIX J1ecOB MOTYT CAYXKATD
Haww DpsiHcKue Jleca, cocTosiliiye W3 MOTy4HX packunu-
cThix Ny6OB, siceHeidl, coceH, efefi, Gepes, JuI, KJIeHOB,
TONOJMEH, OCHH W TYCTOrO NOJJlecKa M3 OpPelIHKKa, 6y3n-
HBI, XKHMOJIOCTH U JIPYTHX KVCTAPHHKOB.
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UpesBHiuaiiHo pa3sHooOpa3Hnl cMelllaHHBle Jeca Mladb-
gero BocToka, riie Hapsay ¢ pa3inuYHLIMU BUAAMH LUHPO-
KOJHCTBEHHLIX IepeBbeB (MOHTOJNBCKHUE AYO, KeJThif,
MaHBUXKYPCKUE H ApPYyrde KJeHbl, aMypckas Jurna u Ap.)
YIKUBAIOTCA XBOIiHBle — KOpeHCKHUH Kenp, COCHA, LeJIbHO-
JIMCTHAS MTUXBA.

Kopmosrie 6oratctBa JiecOB (mIOAH, cemMeHa, MOJIO-
Ible ToGerw, NOYKW pacTeHHir W T. I.) 06ecleyuBaloT
CylLLeCTBOBaHKe PasHOOGpa3HOrO *KUBOTHOTO MHpa, IpPHU-
CrocOGNEeHHOTO0 K OOUTAHUIO He TOJBKO HA 3eMJle, HO H
B 3eMJAHBIX HOpaX, a TaKxkKe Ia JepeBbAX M KycrapHu-
Kax. .

B Jecax ofurailor KpynHble TpPaBosjiHbie XKHBOTHHIE
(s0ch, odleHb, Kocyssi, KabaH), jasawllne (pocoMaxa,
6enka, 6ypyHIOyK, coBosib, KYHHIIA W Ap.), LMIHPOKO pac-
npOoCTPaHeHH TakXKe Oypelil MeABenb, BOJK, PHICh, JHUCH-
1a, ropHOCTai, Jacka, 3asai-6eiskK.

JlecHas 30Ha K IOTy CMeHsleTCsl JIeCOCTENbIO, KOTOpas
[epexOJUT 3aTeM B OOLUMpHBIE TpaBsiHbIE NPOCTPAaHCT-
Ba—CTEeNMN

Haubosnee sipko cTenu shIpaXenbl Ha HAIUMX PaBHHHAX
(ror 3anapgnoii Cubupu un ceBep Kasaxcrana, 3aposxbe,
ior Cpenne-Pycckoll u Ilpusosxckoft po3BHILEHHOCTel
IIpenkaBkasbe, [Iprasosse u [TpuuepHomopse).

3umMofi B crenax HaGION3eTCs XOJOAHas MOTOHa, Ma-
JIOCHEXKHasl, ¢ CUJbHLIMH BeTpaMH, a HHOTOA C GypaHa-
mu. CpejHss TeMnepaTypa siHBapsi B pasHBIX MeCTax
pasJiiuda uw KosnebJeTcs B npepenax or-—2 mo—20°.

ITocne cpapHuTEbHO CypOBO 3HMBI HACTYNaeT KOPOT-
Kas BeCHa, OTJIMYAIOILAfCH B CTENAX OypHBIM CHEroras-
HueM. bBosblias Yacre 3uMHHMX 3amacos Bjard 3a
HEeCKOJIbKO HHell cTeKaer B peku. [loussl momeeprarwrcs
sHaunTeJbHOMY pasmuBy. lllupoxo passutel osparu.

JleTo B crensx kapkoe (CpeiHssl Temmepartypa HIOJS
21—27°) u cyxoe (exeromno Buinanaet ot 250 1o 450 mam
OCaIKOB), YTO HepPeIKO MNPHBOLUT K NEPechiXaHHl0 peK
H CHJIBHOMY OOMeNeHHIO 03ep.

Heo6bsitnoie pasnunn IOra namedl crpasw ¢ coxpa-
HUBIIMMHCS YYaCTKaM# CTeflHOM LeNHHLI B Hayale JeTa
KaxyTcsi cepeOpUCTHIMH OT LBeTyiiero koswnst (puc. 9),
KOTOPHIH, C/IOBHO MOpe, KOJBIIUETCS MPH JIeTKOM AyHO-
BEHHH BeTpa.
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Pyc. 9. Kosviavras crens



O6nuk cTenu B Teuewne JeTa MeHseTcs, NPeNCTaBAAR
pAl PpasnuUHBIX, MNOCAENOBATENLHO CMEHSIOUIHNX OIHA
LPYTyi0 KaptuH, OOYyCJNOBJIGHHBIX pPasBHTHEM TeX WJH
HUHBIX pacTenui.

Panneil pecHoii B ceBepHoii pasHOTPaBHON cremy TO-
SIBJIIOTCA  MHOTOYHCNEHHbIE JIYKOBHUYHEle H KjayGHeBble
paCTCHUsi: XeNTee TIONbNaHH, GJefHO-roNy6He FualHH-
Thbl, 30JIOTHCTBle TYCHHEE JIyKH, CHEXHO-OeJjble MTH(e-
MJIEUHHKH, GEIeHbKHE KPOKYCH ¥ Ap.

B mae crens cosepiienno npeo6paxaercs: sro BpeMs
NBINHOFO pa3BUTHS 3J1AKOB, B 4aCTHOCTH KOBHIA, HoHb —
Bpe€Ma LBETCHUs! ABYJLOJbHBIX pacteHudl. IToutu Bee snakn
K 3TOMy BpeMeHH oTuseraloT. CTenb OTJIUBAET 30JI0THCTO-
8eJIeHBIM OTTEHKOM, TaK KaK KOBBLJIL CMENIHUBAETCs ¢
JApYTUMH TpaBaMu.

OcoGenno KpacouHa KapTHHA B COJHEYHDBIH HIOHBCKH
IeHb. Pano moyTpy MHOrOUHC/eHHHe pacTeHns packphi-
BAIOT CBEXHE JIENECTKH CBOHX IBETOB, 0GpalleHHBIX K
connuy. Ilpofiner wac-apyrofi, u BeHUHKM MHOTEHX uBe-
TOB 32KPOIOTCSl, K MOJNYAHIO MeCTPHIf TPABSHUCTHIH KOBEp
SHAUHTENBHO [OTYCKHeeT. B aBrycte umcno pseryminx
pacteHnii CuibHO yMeHblliaercs. B 5T0 BpeMs pacuBe-
TalOT CTENHAs acTpa, NOJbIHb, OAYBAHUHK,

B crenax CepepHoii AMepuku {ceBepoamMepHKaHCKUX
pepHsix) npeo6sanaiorT HeBLICOKHE 3JaKH — rpamMa H GH-
30HOBA TpaBa.

B IO0xnoit Amepuke, B 6acceiine p. [lapann, pacnona-
ralorcs CTeNH, pHa3eiBaeMble Namno#. [lamna—Boj-
HyIOLlleecss MOpe TPaBbl, Tlie MOPOi Ha LAJEeKOM paccTosi-
HHE He BCTPeUaeTcs HU ORHOTO [HEepeBa, HH OJHOTO
KycTuka. DBoratas, HO cyxas mouBa DaMIbl NOKpHIT2
HEeCTKHMH TPaBaMW B MeTP-MOJITOPA BBHICOTOH, KOTOpHIE
TyCTOH Maccoil MOKpHIBAIOT CTenb H COXPAHSIOT 3eJeHLill
LBET B T€YEHHE KPYIJIOTO rofia.

[To KonuuecTBYy pacTuTeNbHBIX BHIOB (JIOpa HaMIIbl
oueHp GelHa, Jyyllee VKpallleHHe ee — POCKOLIHAs Tpa-
Ba, cepeGpHCTHIl TMHepHil, CTe6U KOTOPOFO YacTo Jo-
CTHTAIOT BHCOTH 2 H pawme 2,5 m.

dayna crenei Esponn u Asuum  HeGorara Bumawmm.
HanGonee xapakTepHel aHTHNODBI cafira w IxefipaH,
BOJIK, JIUCHIA, 6aPCYK, TYIUKAHYHK, CTENHOH XOpeK, CTen-
Hasg TeCTPymka, a u3 OTHUL — Apoda, crpener, crennas
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THPKYIIKa, cepasi KypOnartkKa, CTenHOil opeJs, KOGUMHK,
CTeNHOf JyHb W Ap. BCTpevalTcst u NpecMBIKAIOIHeCs:
CTenHas rajloka, necTpas silypka, KeAToOpIoXuil 10J03.

lMeaynycTbing M IYCTHIHH PAacnpoCTpaHeHbi HA MATH
KOHTUHEHTAax 3eMHOTO i1apa H 3aHUMAlOT 3HAUMTEBHBIE
IJIOLIaAN KAaK B yMEepeHHOM, TaK H B XapKOM Mosfcax.
[Monynyctbiny pacnoiaraiotcsi OGBIYHO 1O  nepubepun
NyCThiHb, NpEeAcTasisisi coboil MepexoXHyI0 30HY OT CTe-
nefl K NIYCTbIHAM.

[TycT b Hu yMepeHHBIX MIHPOT 3aHUMAKT OrPOMHHE
o6aactu BO BHyTpenHux dactsax Espomsl nm Asum. Ot
Kacnuiickoro mopsi uepes CpenmHioo A3HIO 10 IOXKHBIX
paiionos ['06H OHH TOYTH CIVIOWL HOKPBIBAIOT paBHMH-
nuie npocrpanctBa. B CesepHoit Amepuke NyCTBIHH 3a-
HUMaOT OOWIKMpHblE MEXKropHLle NOHMXKEHUSi Ha sanane
MaTepHKa.

CyGTponnueckHe W TPONHUECKHe IYCTHIHH pPacnoo-
skenbl Ha 3anane Wanum, B Ilakucrane, lpane, B nest-
panbHOA uactu nojdyoctposa Manas Asus, B Agprke
(ua cesepe matepuka — Caxapa, Ha oro-zanane — Ha-
mu6), 8 IOxuoi Amepuke (B ceBepHo#i yactu Hunu v Ha
cesepo-3anane Apredtutsl), B ABcTpasuy.

[TycThIHH OTJMUAIOTCST HHYTOXKHBIM KOJMYECTBOM OCan-
koB {(mo 60—80 s B ron). Jlero xapkoe co cpeaHuMH
TeMIlepaTypaMy HanbGoJlee TEIUILIX MecslleB 1O 30—40°
u ¢ makcumymoM no 58° (Apasus). XapakrepHbl GOJib-
IUHe CyTOYHBle U _FOJOBLIE AMILIHTYALI TeMIepaTyp BOs-
Hyxa u nouss. JleroM mo HoYaMm HepelKO OTMeYalTCHd
temneparyphi, 6auskue K 0°, a sumofi HaGIORAOTCA 3a-
moposku paxe B Caxape.

Kpome Toro, psisi knmuMata TycTbiHb OOBLIYHBl CHJIBHBIE
Betphl (cBbille 10 # B CekyHAy), Hepenko HMelollue
nocTosiHHOe Hanpasaenue (agdrasel, IaMCHH).

[MycThbinu — o6mupHLEIe Ge3BOAHble pafloHBL CnaBuwie
3amachl BOJ COXPAHMAIOTCA B IPYHTaX Ha 3HAYHTEJbHOMH
ray6une. pomannble NpocTpaHcTBa rOJIOTO KaMmHsi CMe-
HAIOTCS TpPOCTPAHCTBAMH IleCKa — CBOeOOPa3HbIMU nec-
YaHBEIMH MOpPSIMH, TIOBEPXHOCTb KOTOPBIX BCXOJIMJIeHA
BeTpoM B Buje NecuaHbx TpAx W Gapxamnos (puc. 10).

C npelcrasJjeHueM O NMYCThIHe CB3bIBAETCA NOHATHE O
NecKax, BEYHO ONaliieMBIX COJIHIEM, THe HeT HHUKaKoil
swusHn. A mexay Tem gaxe Caxapa Hacesena, xOTsi
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Puc, 10 Hycroinsn

peiko. B camMom neHTpe ee BO3BHILIAIOTCH TOPHI, MOKPH-
Thle 3eJeHblo. O@HAKoO PacTHTEJBHOCTb He 00pasyeT
31eChb CILIOLIHOFO NOKPOBa. PacteHHs BeAyT HeyCTaHHYIO
6opuby ¢ cyxocteio. MHOro pacrenuii-sdpemepos, Ipe-
KPaCHO MPUCTIIOCOOJeHHBIX K YCJOBUSIM OYCTHIHb: HX
ceMeHa NPOPAacTaloT MOUTH Yepe3 CYTKM IIOCJe BhImaje-
Hust poxnad. Iupoxko pasBuThl KcepoduTHI-MHOTONETHH-
KH, Y KOTOPHIX yCTasi CeTh HJHUHHBIX KOpHeil noObIBaeT
BJary ¢ Gosbluux ray6un. Hekoropoie pacreHus mnpu-
CII0COG/ICHE K COXPAHEHHI0 B CBOUX TeNax OoJbIINX
3aMacoB BOAH — KAKTYCH, MOJIOYAH U AP.

JKHBOTHEII MHD DYCTHIHBL OTJHYAETCS Ype3BLIYAiHON
IPUCTIOCOBIEHHOCTBIO K CYpOBBEIM YCJIOBHSM CYHIECTBOBA-
HHsl: }KMBOTHBIE GLICTPO MEPeNBUraloTcsl, OKpacka Hx IpH-
HUMaeT HBeT NyCcThlHH. Hepenko mMoxHO nabaionars, Kak
cpeny CKyZIHO pacTyuieil Tpasbl ObICTPO GeraoT NTHIL Be-
JUUHHOH ¢ rony6s. [louyBscTBOBAB ONACHOCTH, OHH He rJa-
3ax BADYr Kyna-To HcuesaloT. Hu oxHa n3 uux ge ybe-
Xana, g1 OnHA He yneTena, a Mexay Tem ux Her, OHnp
TOYHO pacTasi. Ka3plBaercsl, ITHIB [OBEPHIUCH
semye. OHN pacnyacranuch Ha IeCKe, IJIOTHO DPH-
JbHYB K HeMy, H B TY e MHHYTY mepectanyd OHTH
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BHANMBIMH, TOYHO TpPEBPATHJHChL B KAMyIIKU AJIH KyUKH
necka.

Jlnsi payHbl MYCTHIHH X2paKTepHO OTHOCHTEILHO 60J1B-
106 YHCA0 BUIOB MJEKONATAOWHX (FJ2BHEIM o6pasoM
KONbLITHWE W TPHI3YHBI): AHTHJIONBI, AHKHE JOLALH, Ky-
JaHbl, CYCJHKH, TeCYaHKu, TYMKaHIHKH H ID. J1oBOJIBHO
MHOFO B flyCThiHE NMPECMBIKAIOUIHXCs (siulepHIbl, 3Men H
yepenaxu), HaCeKOMbIX (ABYKpBUIbIE, nepenoHYaToOKpHI-
nble) u naykooOpasHbie (danaurn, TapaHTyJbl, CKOP-
ITHOHB!) .

Jlas cy6TPONHUKOB XapaKTCPHEL ppeMeHa ropa H
BMecTe ¢ TeM Takue KJluMaTHUeCKHe YCJIO0BHSA (Temmepa-
Typa Camoro XOJoAHOro Mecsiua oT 0 no -+5°%, mpn
KOTOpBIX BO3MOMHZ HelpephBHas Bererains pacTeHui,
4TO OTJMYAET HX OT APYTHX 30H yMepeHHOro nosca.

30na CyOTPOMHKOB XOPOILLIO BbIpaZKeHa B o6oux 1oJy-
mapusx 3eman mexkny 30 u 40° ¢. u 10. 1L

B 328HCHMOCTH OT KOJH4YeCTBa arMOC(epHBIX OCALKOB
¥ peuMa HX BBIajeHHsl pas/iHyaloT cpeaH3eMHOMOP-
CKHe, WM TOJycyxue, CyOTPONMHKH (cyxoe Jeto ¥ NOXI-
quBasi 3uMa); MYyCCOHHbIE, HJH BJAXKHBIC, cyGTpOTNHKH
(xononHas ficHas cyxas 3uMa H TeILIoe BJIAKHOE JIETO)
cyxue cyOTponuKi (pacnosokenbl OOBIYHO B raybune
KOHTUHEHTOB H NOJy4alT 10 200—500 MM  ocapkoB
B I'ofl).

CyOTpOonuKM OTAHYAKTCst GOraTCTBOM pacTUTeNbHOCTH.
B noayCyxux cyOTpoNlHKax pacrnpocTpaHeHsl Jeca Hs
peuHO3eaeHBIX ny60B  (KameHHOrO, npoGKOBOF0), 6yka,
coceH, KeApOB; QopMaliH JKECTKOJHCTHDLIX BeyHo3ee-
HbIX KYCTADHHKOB HEpelko B COUETAHHM C TAaKoOro XKe
Tuna AepeBbsivu (MaKBHC, rappura, nanbmmoc)_; dop-
MALHH MEeJKOJHUCTHHIX KyCTapHHKOB C onapatomei JNHCT-
poii (mu6siK). B MyCCOHHBIX cyGTpONHKax pacnpocrpa-
Henbl BAaXHble CyOTpOIHUECKHe Jieca H3 BEUHO3EeJeHbIX
ny60B, KaM(popHOro JaBspa, marnoanit; o6unbHEl 6aMOy-
KH, JIHaHbl, SNUQHTEHL B cyxux cyGTpoflukax pasBHTLI
GHICTPO paclpeTaiomine H GLICTPO BHIFOpaloLyie BECEH:
HHe pacTeHus — sdemephl.

Mexay TpONHUECKHMH NYCTHIHAMH H 30HO#I BeyHO3€-
JeHBIX TPOMHYECKHX JIeCOB PACHNOJOXKEHbl € apaHHLL
Jlns HHX XapakTepHo npeo6aananue TPABIHHUCTOrO
noKpoBa B COUETAHHH € OTAE/bHBIMA JlepeBbSIMH  HJIH
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Puc. 11. Casanra. Agpuxa.
IPylnamMi [epeBbeB, IpeHMyIlleCTBEHHO KcepopHTHHX
(puc. 11).

Han6onee mupoko caBanHbl pacnpoctpaHens B AdpH-
ke, [Oxnofi Ameprke u Abcrpanun. Kaumar caBann
pMeer ABa YETKO BBIPAXKEHHBIX ce30HA (CyXofl W BMaXK-
HBI), OT KOTOPHIX TJaBHBIM 006pa3zoM 3aBUCHT DPUTM
IPHPOJHBIX NPOUECCOB ¥ NPOSABIEHHH XKU3HU.

B cyxoe Bpems roma casaHHer AQpHKH Majo uyem
orTsyyanTes oT nycreis. JKapa, noxoasinas go 50° uc-
cymaer Bce, OnHo O6GAAKO NLLAM 32 NPYTUM IMONHHMA-
eTcsl BBEpX, HH apoMara HBeTOB, H{ M[EeHHWd NITHL, HU
SPKUX Kpacok. Jlepesbsi, pacTyiune rpynnami, He 0:KUB-
NS0T KapTuHy, JKeJaTble 3acoXiuie Tpasbl NOJOMaHB H
nopeaebl BeTpoM. Bcsxas paGora yromnsier, Kawioe
IBHKEeHHe oOeccUnyBaer, camasi JierKasi ollexXna KaxkeT-
csl TAXKENoH u o6peMensier.

Ho Bor npuxopur poxpmnusoe BpeMsi roxa. Ilepsniii
JuBenb, PacTpeckaBmiasica nousa JKAaAHO BIHTHIBAET
Baary. Ha nepeensix Habyxatort nouku. Ilpoxomwt 23
nnsi, Ilocae BrOoporo JiuBHSA pPacKpHIBAIOTCS  JHCTOUKH
Ha JepeBbsix B TosABJsiercss MmoJgomasi tpasa. [Ilocae
TpeThero AOXKIS PaCKPHIBAIOTCH IBerhl. 10, YTO Yy Hac
cosepiuaerca 3a 1,5—2 mecsina, 8 capavrax NpoOTEKaeT
3a 5—06 gHef,



B pactuTesbHOM NMOKpOBe CaBawH npeobaanaioT 3Jja-
KH, Jocturaomue 3—4 M BHCOTH. JlepeBbst CaBanH
IIPEUMYILECTBEHHO HHU3KOPOCJbIe; IIHPOKO pacnpocTpa-
HeHa 30HTHKOBHIHAs (GOpMa KPOH, OCOGEHHO Yy aKalHui.
U3 nepesbes W KyCTapHHKOB B AQpuke TUIHYHBI 620626,
naneMbl {MacJuupasi, BeepHas, naibma AyM), akauuy,
MuMo3p u Ap. Jlas casanH ABCTpasuu  XapakTepHbl
SBKAJIHNTH], KasyapHHbl, aKalyd, «TpapsHOe» # «OyThH-
JOYHOe» JepeBbsl, 3apOCHH KOJIOUYUX KyCTapHHUKOB —

CKp30HL.

gKHBOTHbIﬁ MMp CaBaHH upe3Bhuaiino GOrat M pasHo-
o6pasen. HaunGonee xapakrTepHbl KONBLITHBIE, XHIIHLIE
MJEeKONMTAIIke, Oeraoline M XHUINHbIE NTHIOH, Mpe-
cMHKamwouHecs (ocobGenno smepuus). B capannax o0u-
TaloT HamboJee KPYIHble INPeACTABUTESH KUBOTHHIX:
cnoHbl, xupads, GereMoThl, OyHBOJbI, HOCOPOTH # Ap.
JKusub JKMBOTHBIX B CaBaHHax HMeeT Ce30HHBIH
pHTM, TOAYUHEHHBI YE€PefOBaHHIO CYXOrO H BJAYKHOIO
BpeMenu rofa. B cyxoii ce3on 4actb JKHUBOTHBIX BIALA€T
B CISIYKY HJIH 32pBLIBAIOTCS B HOPHL.

B sKBaropHanbHLIX CTpaHax, Ie KPyribil roj Bbina-
naer ge MeHee 400 ma ocaikKoB M AEpXKaTCA BHICOKHE
TEMIIepaTyphl, pacnpocTpanentl Gorareiilune BJ1 & K H bi €
TpOonuyecKHe Jeca.

B Adpuke BiaxHble TPONHUYECKHE Jieca pactyT no
Geperam I'sunefickoro 3anusa go rop Kawmepywna. Ecrb
ouu u B IOmuoit u LlentpanbHoli Amepuke, OCOGEHHO
B Gaccefine p. AMasonku. B Asuu 3Tu Jeca pacnpocrpa-
Hewn Mo jgoJuHaM pek [anra u BpamamyTpel, no BOC-
TouHOMy noGepexbio Benrajbckoro 3aiupa, Ha IMOJY-
ocrpose Manakka, na ocrposax Lleiimon, Cymarpa u
SIsa. B ABcTpanun BJa)KHble TPOMHUECKHE Jeca BCTpe-
yajoTcsl no THXOOKeaHCKOMY NobepekbIo.

BnaxHble TponwuecKde Jeca, BeuHO3eJeHblE, MHOTO-
sipyCHble, TPYAHONMPOXOAHMEIE, OTJHYAIOTCS OOGHIHEM
BUIOB, MHOKECTBOM BHESIDyCHBIX BHIOB pacTeHHI (Jina-
Hbl u anudure). JepeBbsi B Takux Jiecax CTpPOiHBI, J0-
cturalot Beicotel &0 # ¥ 3—4 M B puametpe, co cniabo-
pa3BuTO¥ KOpoil (TJafkof, GJecTsiiel, HepeAKo 3eJIeHOro
uBera), UHOTAA C LOCKOBHAHBIMH KODHSIMH y OCHOBAHMH
CTBOJIOB. JIHCTBSI y JiepeBbeB GOMbIINe, KOXKHCTHE, Oiec-
tamue. CTBOAL HepepneB, Kak NpapHio, TyCTO OGBHTHI
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JuaHaMH, KOTOphHle CO3[al0oT HeNpOXOAUMble «CeTH»
B TPONMYECKHX Jecax. [paBfHHCTHIA NOKPOB BO BJaxK-
HBIX TPONMYECKUX Jlecax OTCYTCTBYeT U Pa3BHT TOJIBKO
7o OIyillKaM 1 MOJSIHaM.

INpuBeneM Kpatkoe ONUCAHHE TPOIHYECKOTO Jieca Ha
ocrpose Cymarpa no B. Qonasny.

«Bbicokne Jepesbsi nepeMemlaHnl € HUSKUMH, TOH-
KHe — C  TOJICTHIMH, MOJojble — ¢  apesnumud. Ownu
pacTyT spycamu, nocrturaior Beicotsl 70—80 # u Gosblue.

Hnas mo Jecy, TPYAHO OCO3HATh HX KOJOCCaJNBHBIH
poct. TosBKO KOrna peka, 3Mesick IO JieCy, OTKpBIRaeT
BBepXy NpPOCBET HJH JAepeso, ajas, npobusaer B yaile
6pellb, NOJyYaells MpeACTaBJEHHE O BBHICOTE [EPeBbEB.
CtBOJBI, BhICSIIHECA CTPOAHBEIMH KOJIOHHAMH, TaK IIHPO-
KH, YTO ISTb-1IeCTh YeJOBEK €Ba MOIyT HX OOXBaTUTh.
CKOJLKO BHAHUT Va3, HA HHUX HET HU OJHOFO Cyuka, HH
OIHOI BeTKHM, OH{ TIJIafK{, KAK MauThl YyJOBHIIHOIO
KOpabJisi, U TOJBKO HAa CaMOM BepXy YyBeHUaHbl JHUCT-
BEHHOH KPOHO#.

HekoTtophle CTBOJBI, PacUJIeHHBIUHCh, CHOBA HAYUHAIOT
pactu KHU3y H, ONMUpasch Ha MyykooOpasHble KOPHH,
006pa3syloT OrpoMHLIe HUIIMN...

JIMcThsl YMONOMpPAUUTENBHO PAsHOPOAHLI: ONHH HeX-
Hble, TOHKHE, APYrHe — rpy0ble, MOXOXHe Ha TapesKH;
ONHY JAHIETOBHAHEIE, Apyrue — octpolybuatuie. Ho Bce
UMEIOT OOIIuE MNpPU3HAK — BCe TEeMHO-3€JIeHOTO HBETa,
TOJCTHIe H OJecTsAlHe, KAK OyATO KOXaHble.

3eMJs1 TyCcTO 3apociia KycTapHHKOM... Yepes cmaour-
HYI0O 3apOcJyb HeJb3fl 1pobpaThcs 6€3 NOMOILK HOXKA.

He yausutenbHO, 4to OOJblLIeHl YacTblo NOYBA B JieCy
rosa W NOKpbiTa CPHUBLIMMH JHCTbsMH. ['yctylo TpaBy
MOXKHO YBHAETH OUeHb PEAKO, 4auie MXH, JUIIau ¥ iBe-
TylIHe COPHLIE TPABLL

Maneiiine NpOMEXKYTKH MEXIY CTBOJAMU 3aMOJHEHb!
JuadaMH H TOJ3yuuMu pacreHnsaMH. C BeTKH Ha BeTBb,
CO CTBOJIa HA CTBOJI TAHYTCA OHHM, 3aNON32I0T B KaXKAYIO
Lenb, MOAHUMAIOTCA A0 CaMbIX Bepxyluek. Onu GniBaroT
TOHKHe, KaK HUTKH, €iBa NOKPHITHIE JUCTBIMH, TOJCTHIE,
KaK KaHaThl, KaK 9jactuusble ctBosbl. OHM cBemuBa-
IOTCSl ¢ JEPEBBLER Yy3JlaMH H NETJSsIMH, LEeNKO O6BHUBAlOT
Jepepbst Y3KUMH CIOMpanisMH, CKUMalOT TaK KPemko, 4to
AywaT Hux, H, Tiay6oKo BHOHBascb B KOPY, OOpekamoT Ha
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emeptb. [lossyune pacTeHHs 3aTKaJH CIJIOLIHKIMH 3eJie-
HbIMM TNECTPOIBETHBIMH KOBpaMH Cyubs, CTBOJB H
persu» [31].

PacTuteNbHOCTh TPOIMUECKHX J1eCOB Ha pa3HbIX maTe-
pHKaXx BecbMa pasiuuHa. [nsi BJaXHBIX TPOIHYECKHX
Jeco AdpuKH, Hanpumep, XapakTepHbl Jepesbs H3
ceMmelicTBa 6000BLIX, KOMOpeTOBHIX, aHAHACOBLIX H Jp.
B nopsiecke — aepeso Koge, a TakkKe JeKapcTBeHHad
JnaHa — CTPOGaHT, KayuyKOHOCHAs JaHAoJabousd H H3
snuduTos — nanoporsuxu. 1Lllupoko  pacmpocTpanena
MaciiiyHasi najsMma.

B aBcTpasuiiCKHX BJIaXHOTPOIHYECKUX Jiecax Haunbo-
Jee XapaKTepHbl 3JeOKaplyc, Uexpela, afeypurec; H3
NuaH -— najpMa pOTaHr, JOMOHOC, IKAacMHUH, caccama-
puJb, TEKOMa; U3 3SMU(HUTOB — pas3Hble BHAB opxupei
U MManopOTHHKOB.

B GeckpaileM Mope 3ejieHH TPOIHUECKHX Jecos, 60-
raTeHiXx COYHBIMH M BKYCHBIMH ILIOfaMH, 00HTaeT MHOXe-
CTBO Upe3BLIYafiHO Pa3HOOGPA3HBIX ¥KHUBOTHbIX. OT HCMO-
JUHCKOFO CJIoHa JO €lBa 3aMEeTHOro HAaCeKoMOro — BCe
HaxonAT cebe 37ech yOexuile, YIOT # nply.



Kax Hu sesuxosennbi Kopruust  npu-
podor 8 Kuueax B. K. Apcenvesa, xax Hu
MACTEPCKU HANUCOHbL UM Nelisasu, KoK HU
peaiucruuecky Ooubl 8CTpedl € 38epAMU—
6cezo 91020 Guino Obl maro: npupoda 6es
uenogexa Owvtng 66l Oan Hac meprea™

BAIIY CITOCOBHOCTH
HABJIIOAEHMSA

SisssieTech U BBl Ye/10BeKOM YMCTBEHHOTO HJH (PU3H-
YecKOTo Tpy/a, Ha Bac JieXar onpejleJieHHble 00si3aHHO-
CTH XH3HH OoOllecTsa. IJTH HACYLHble 3a1aYH MOXKeET
HCTOJIHATH JiMIIb Uesosek 3Hoposbiil. [losToMy BB
JIOJUKHE 3HATh, KAKAMH YKU3HECIIOCOOHOCTSIMH U (u3uye-
CKMMH BO3MOXKHOCTAAMH o06siajlaeT Ball OPraHusM, Kak
CaMOKOHTPOJIMPOBATL paGoTy OPraHOB Teja, UTOOHI BCE
yacTH Beerfia paGoTanu XOpPOIIO, 9TOOBI BBl OBLIH, Kak
TOBOPHTCS, B «OTJHYHOH (usnueckoii popme», CnoCOGHbI
He TOJIbKO K IPOAYKTHBHOMY TPYAY, HO H K aKTHBHOMY
OT[BIXY, K IyTeleCTBUsIM, K OOLIEHHI0 ¢ NPHPOJOH.

Bamr opranusM BCerja JoJixkeH ObIThH B IIOJTHOM IOPSifi-
ke, OprapusM 4YeNoBeKa — CJIOJKHBIH «MeXaHH3M» H 3a
HMM HaJ0 CJIE/IUTb.

YUenoseveckKHuil opranusam uMeeT cnocob6-
HOCTD TNOCTEeNEeHHO HNpHCHOCAabOMAHBATHCH
K CaMblM TPYAHBM YyCIOBHSM ¥XH3HH
EcTo y Hac JioaH, KOTOPHIX B LIYTKY IPO3BajH MOp¥Ka-
Mu. 3T0 Te, KTO KyIaeTcsi KPYIJBIil rof: JIeTOM B PeEKe,
3umofi B npopy6u. OHu nyiagaloT MeXAY JbJAUH M JIMHIb
NOQLIPKUBAIOT OT YJAOBOJIBCTBHS, a 3areM OOTHpAIOTCS
CHETOM.

3noposuiil YesnoBek cliocobeH Ge3 OONbIUUX YCHUIHH
IIEpEXONUTh M3 OJHON cpeianl B JPYIYI0, BHIIEPIKHBAET
npe6biBaHHe B ropax Ha OOJBbIION BBICOTE H B TNyOH-
Hax Mops, NepPeHOCHT XoJo[ AHTAapKTHKH H XKapy 3KBa-
Topa, COXpaHsieT PaboTOCIOCOOHOCTh IIPH HEBECOMOCTH
B Kocmoce.

Mroro uHTepecHe#llInX fBJEHHN PACKPBIBAET Mepef Ha-
MU IpHpOJa, KOrAa Mel GJH3KO CONpUKacaeMcsi € Hel

* B wmupe xuur. Baagwmup Kaapnvesrmy ApceHbeB H €r0 KHHIH.
«Boxpyr cBera». 1950, Ne 7.
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p HAWMX TyPHCTHUECKHX NOXOAaX, MyTeuleCTBHAX, npo-
ryJKax, 3KCIeJHIHsX.

Ha6JofeHue OPHPOJbl CBA3AHO C HEKOTOPHIMH oco-
GeHHOCTSIMH, CBONCTBEHHBIMH, C OfHOll CTOPOHHI, camoil
npupofie, a ¢ JPyroii — 4YeJIOBEUCCKOMY OpraHusmy.

[M03HAKOMHMCS] ¢ HEKOTOPBIMH H3 STHX ocoGerHOCTeH,
3HaHHe KOTOpHIX MOXKET YNPOCTHTb BOCHPHATHE npel-
MeTOB M SIBJEHHi NPHPOAbI H COCOGCTBOBATH nydiieMy
OpHEHTHPOBAHHIO HAa MECTHOCTH.

PazmpiuaioT ABa BHAA BOCHpHATHi: HeBOJDbHEIC,
BO3HMKAONLLHE TOMHMO HALIEro XeJaHus, 0 CJ O K HBl €
BOJeBH e BOCHpHSTHS, HalpasnicMble Hamel
BOJlell W JKeJNaHueM B COOTBETCTBHH C TeMH IeAMH,
KOTOpHIe Mbl Tepe]; co00H CTaBHM.

B npouecce y3HapaHHA IPeAMETOB 3HAUHTEJBHYIO POJIb
urpaer BooOpaxKeHHe naGaiofareas, ero crocoGHOCTD
«IOPHCOBATH» NpPEAMeT HaOI0eHHA.

BocnpHusiTele HaMu paHee NpeMeTH H sIBJICHHA 3are-
qATNEBAIOTCS B [AMSTH, H MBI MOXKEM BOCHPOH3BOIHTL
ux B BoOOpaxennn. Tak, pasrosapusas IO MeXAYro-
poaHemy TesieoHy CO 3HAKOMBEIM eJIOBEKOM, Mbl XOpO-
wo npeacrasisem ceGe ero JMUO. Huorjpa npH BOCOpHA-
THH NpefMeTa pPa3Hble Opranbl TyBCTB KaK 6Bl 3aMeHSAI0T
apyr Apyra. Hanpumep, He BHIS BOPOHBI, & CJIBILIA
KapKaHbe, MBI Gy1arofaps npeablayLieMy ONLITY MBICJIEH-
Ho NpeACTaBAsieM ee BHJ, HBeT onepenus H T.J.

KoMIeHCHpPYS HELOCTaTOYHOCTD CJyXa, OpratusM ray-
xHx Jofieli BBIpabaTLIBaeT BHICOKYIO HyBCTBHTENLHOCTD
K BHOpALHOHHBIM OLLYIUIEHHAM. Yrobpl Jiyullle  «CJbl-
liaThy, HANpUMEp HIPY HA posije, OHH KialyT pyKH HA
KpHIIIKY HHCTPYMEHTa, a Ha cuM(OHHYECKOM KOHILEpTe
cansaTcs CIHHON K OpKecTpy, TaK KakK gosnebaHus BO3-
JyXa Jiyulle BOCIIPHHAMAIOTCS CHHHOM.

[loutn BCs TPYAOBasi NEATENHHOCTb UeJOBeKa MpOTe-
Kaer NpH 00s3aTeNLHOM YYACTHH 3PEHH. Pabora raas
B CpelHeM NpPOAOJKAEETCs 16—14 u B cyrkn. B oCHOB-
HOM BCe BIIEUATJICHHsl, NOJNyyaeMble UeJOBEKOM OT BHEII-
Hero MHpa,— 3T0 3pHTeJdbHBE BOCDpHATH.

CrnocoGHOCTh PA3jnyaTh IBeTa NPOABNSETCHA y UeJo-
Beka He cpasy. [Jnas JAoJuKeH JHOJIro TPEHHPOBATHCS,
yToGLl HAYUHTHCS BHAETb KPACKH. HoBopoKIeHHOMY
MEp NpENCTaBIAeTCH Kak onHooOpasHast cepast (OTO-
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fgne 3pBHUS

Puc. 12. lloae spenusn

rpadus. Tonbko B 6—7 MecsineB peGeHOK HauMH&eT
pasnmuath nsera. Jlust pa3BuTHS ITOH  CHOCOGHOCTH
nepes, peGeHKoM NEMOHCTPHPYIOT Pa3HOIBETHbIC HIPYII-
KH.
B MHOrooGpasuu UesOBEUECKHX BOCHIPHUSTHIl GOJbILIOE
3HaueHHe HMEIOT 3pHTeJIbHBEIE OLIYIIeHHS — CBETOBHIC,
IBeTOBEle, NPOCTPAHCTBEHHBIE, KOTOPLIX HACUHTHIBACTCH
no 35000 BuHaOB, W CJIyXOBBIE — 3ByKOBasi OKpacka,
HIyMBl H TOHA (HX OKOJIO 20 000 supor). Poab HekoTO-
pBIX BOCHPHSTHH B OIpeleJIeHHBIX YCJIOBHSIX CHJDBHO
BO3pacTaer. IIpuUMEpOM MOTYT CJYXHTb BOCHPHATHH
paBHOBecHsi H TOJIOXKeHHsi TeJa B NPOCTPAHCTBE, 3aBH-
CAIlHEe OT COCTOSIHHS YHIHBIX IOJIYKDPYXKHBIX KaHAaJOB,
HMerolline GOJbIIOe 3HAaYeHHe B MOPEILIaBaAHHH, aJIbIIH-
HH3Me, aBHALHH HJIH OCA3aTesbHO-ABHIATENIbHBIE OILy-
[leHHs] [PUKOCHOBEHHS!, CBS3aHHBIE C [BHXKEHHEM HOT,
PYK M TNajbles, €CIH 4YeJOBeK HAXOAMTCS B IIOJHOM
TEMHOTe.

IIpocTpancTBO, OXBaTHIBAEMOE HEIOJBUIKHBIM IJ1a30M,
HazpiBaeTcs nonem 3pedHus Iloge 3pennst orpa-
HuueHo npejenamu 120° no septHkKanm u  150° mo
ropusontanu (puc. 12). Bnaroaapst NoaBHXHOCTH ria3
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Puc. 13. ¥Yeon sperusn

Halle Ti0Jle 3PeHHs] HeCPaBHEHHO OOHIMpHee HelolBHK-
HOTO U OXBaThIBaeT OOJBIIOE IIPOCTP 2HCTBO.

Yenosex 3puTe/IbHO BOCHPHHHMAET TJyGHHY MPOCTPaH-
CTBAa Ha paccrosHuu okosno 500 m. Ianelle npeamersl
CJIMBAIOTCS (TaK KaK NPAKTHYECKH OCH IJia3 napasJiesb-
Hbl) ¥ O TOM, KaKOH U3 HHMX paclnosiokeH GJuiKe M KaKoil
lajplle, Y€JOBEK yXKe CYJAHT, COIOCTaBJssi 4acTHUYHOE
IOPHKPBEITHE OJHOTO NpeAaMeTa IpyruM, GOpMy H Beju-
UHHY TeHeH, paclyblBUATOCTb OYepTaHuil JabHHX Npef-
METOB.

¥rog, ofpasyemblii HanpaBJeHHSIMH CBeTOBHIX Jyuefl
OT KpPafHUX TOYEK PacCMaTPHBAEMOrO IpeaMeTa K ONTH-
YeCKOMY UeHTPY TIya3a Habmojatens, Ha3HBaeicH
yTrJom 3peHHs, YIJOBOi BeJHYHHOH MJH YIJOBBIM
pasmepom mpeamera (puc. 13). Kaxywmmecs pasmepmn
paccMaTpHBAaeMOro IpeaMeTa 3aBHCAT OT pPacCTOSHHS
ero o HaGJiojaTensi: yeM Lasiblle PACHOJIOXKEH Mpej-
MET, TEM OH Ka)KeTCst HHXKe U ViKe.

JlloGoii npeameT, ynanenHwil oT raasza
HaOnwpapaTteas Ha pPacCcTosHHe, B 57,3 pa3sa
NpeppllaOiee BeJAHUYHHY a TNpeAMETa,
BUpeH mon yraom 3penus 8 1° Ilpu yrae
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1-(57,3x50) =

» =34380 -

npedmem

HEpO3AUYUM

1*-57,3a ~npedmem Buden

3% npeamem Buden omyemnubo g%’

Puc. 14. Poaaunumocte npedmeros

apenns B ayrosyio muuyty (1°:60), T. e
KOrja npeiMeT yJaJeH Ha pacCTOAHHE,
B 3438 pas (57,3X60) npepp uraiomnee ero e H-
yuHy, NpejMeT MNepecTaeT pa3anHvYaThbCH
raasowm (puc. 14).

YeopeK MOXKeT BHJETb OTYETJIHBO TOJNBKO TOrAa,
KOT[|a YTOJl 3peHHs ero riasa He menee 3°.

[lo mMepe mNojbemMa BHIMMBII TOPHU3OHT paBHOMEPHO
pacmupsiercss Bo Bce cTOpOHbL. [lpemes BHAMMOCTH, HJH
MaTeMaTHYeCKHll TOPH3OHT, OmpejelifeTcsi IO CJelYIO-
wef popmyse: [ (nanbHOCTL TOPH3OHTA) =12.P B,
rae P — pamumyc 3emyu, OKpyriienso pasublii 6400 xa,
u B — puicora nHaGmopartens., Otciona chenyeT: uTOGBI
yBUIETH B JiBa pasa jaJjblle, HAJ0 MOAHATLCH npubau-
3UTEJIBHO B YeTHIPe Pa3a BhIIe.

dopMyJsly MOMKHO YNPOCTHTb, €CJH H3BJeEUb KOPEHb
U3 BeNMYUHLl pajuyca 3eMJH H U3 2; TOra OHa NpHMET
pun: 4 =113 V B.

I1pumepsl. Jusi MIHBYILIETO YeJ0OBEKa, I71a3a KOTO-
poOro HaxXo[sATCA Ha BHCOTE 20 cxm (0,0002 km) mnap
criokofiHoil mosepxrOCTBIO Boabl, J=113)/0,0002=1,6 r.
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Puc. 15. Hcnotranue ocrporel spenus 8 Opestoctu y apabos

s dejoBeka CpellHEr0 PocTa, CTOSIIETO HA POBHOM
MeCTHOCTH (BBICOTA €0 IJ1a3 Haj IOBePXHOCTHIO paBHa
1,6 », uom 0,0016 &x), 1=4,6 km.

Ecnu yunteiBaTh pedpakuyio, BCAeACTBHE Yero Cra-
HOBSITCS BHIHMMEIMH IIpe/IMETHl, HaxoNslluecs B neHCT-
BUTENIGHOCTH 33 TOPH3OHTOM, B pe3yJbTaTe IpelomJe-
HHS CBEeTOBBIX Jydeil 3eMHOH aTMmMocgepOii LanbHOCTH
BUIUMOCTH yBesnyusaerca Ha 6%, 1. e. A=4,77 knm.

3auacTyio HabaroLaTesI0 HeJOCTATOUHO YBHIETHb BIa-
JY Kakoe-TubOO NSTHO WM TeHb, a HAlO Pa3rNsleTb Jle-
Taju NpefMeTa U Y3HATDH €ro.

Crioco6HOCTD JyyIlle WM XyKe PasjIHuaTh yjaJieHHbie
IIpeIMETH 32BHCHT OT OCTPOTH 3PEHHS.

OcTtpoToli 3peHHSH, uUIH paspemiaonied cno-
COOHOCTBIO TIJ1a33, HA3HBAETCH BO3MOXKHOCTH IJ1a3a
pas3feNbHo BOCHPHMHHMATH IPEJMETH, pacloJiOKeHHbBE
Ha OJIH3KOM pacCTOSIHHHM OJIMH OT IpPYToro, 4erko pas-
JINYaTh UX JeTaJjH.

JII000IBITHEIM OBIJIO B NPEBHOCTH HCHBITAHHE OCTPOTHI
3penuss y apabckux BouHOB. Ha 3TOM CcBOEOOpasHOM 3K-
3aMeHe Tpe0GOBAJOCh SICHO PAa3JUUYaTH NPOCTHIM IJ1230M
Ha Hebe 3Beany Cyxa (AsbKop), pacroso:KeHHylO psi-
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Puc. 16. Hpamoyeorvruk Oan onpedercHus OCTPOTbl SpeHiLs

oM co 3se3fofi Munap B co3seanun Bospmoit Mense-
quuel (puc. 15).

B TeMHOTe UeJOBeK MOMKeT BHAETh IW1aMf CBeYH Ha
paccrosinuu Gosee kuiomerpa. OcrtpoTa ero  3perus
HOUBLIO Takas ¥e, KaK y COBHl, HO B 4YeThIpe pasa Xyxe,
YeM y KOWKH. 3aTO [HeM 3peHHe KOWIKM B IMATL pas
cnabee, YeM Y YeJioBeKa.

KaxkjoMy uesoBeKy INpHCYIIA CBOsL OCTPOTa 3peHHH,
U B CAMH MOXKETe ee ONpPENeNIHTD.

Ha Jsmcte Gesol Gymaru HauyepTHTe MNPAMOYTOJBHMK
co croponamu 4,1 m 5 ca, B Hem [pouepTHTe yepHOH
Tympio 20 NapajeNbHBIX JHHHT tonmuHol 1 MM Kaxk-
Jas ¢ TAKHMH e NpOCBeTaMH Mexay Humu (puc. 16).

[losecbTe 5TOT JIHCT Ha OCBEILEHHOH CTeHe NPHMEpPHO
Ha BBHICOTE IJIa3 Tak, 4TOOH JIHHHH Paclojiaranuch ro-
pu3oHTanbHO. BerampTe JMUOM K JHCTY, a 3aTeM, 3a-
KpBIB OJlH IJ1a3, OTXOJMTe OT CTEHH 10 TeX Top, NOKa
JMHHM HE COMBIOTCS B CIIomHof TeMHbi (oH. Y3Mepb-
Te paccTosinue OT ce6s 10 CTEHH H N0 HeMy OMpelesHTe
OCTPOTY BAIIETO 3PEHHsL.

Hanpumep, JHHHH CJIHBEIOTCS JJIfi MPaBoro rnasa Ha
pacctosiHui 3 . V3BeCTHO, YTO HA PACCTOAHHH 57,3 mm
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Puc. 17. Hopmaaeuvii, 6ausopyxutt u
0anbHOSOPKUL  2A03: () — MecTO  ueTkO020 us06pancerus npedmera

JuHusL WupHHON 1 mm Bugna mox yrsom 1°, mam 607
3nauut, Ha paccrosHuu 3 & (3000 mm) oua BuiHa nOI
yriom A, KOTOpHIH OmpeleNsieTcsi U3 Cjaelyiomed mpo-
nopuun: A : 60=57,3 ; 3000, cnenosatenvuo, A=17,14.
OctpoTa 3pennss npasoro rnasa 1:1,14==0,8, 1. e. Hu-
J)Ke HOpManbHON (32 efHHHIYy [PHHHMAETCSl OCTPOTa
HOPMAaJIbHOTO 3peHHs). PasnuuaioT 3peHste HOpMAJLHOE,
6130pyKOe u anbHO30pKoe (puc. 17).

OneHnBasi BHAHMOCTb NPEAMETOB, HeOOXOAHMO YyuH-
TEIBATDL HEKOTOpPHle INpaBWjia W YCJOBHS HaGMOneHHS,
INaBHBIE U3 KOTOPHIX CJIGAYION[He: [aJbHHE MpPejMeTH
IpeaCTaBAAIOTCH OOBIKHOBEHHO MeHee SICHBIMH, UeM GJIuxK-
HHe, OHH BHJHBI KakK Obl CKBO3b NBIMKY; KPYIHBIE IIpef-
MeTHl KaxKyTcsi OJiuiKe, 4eM MeJIKHe; Ha OJHOM H TOM
JKe DACCTOSIHHMHU JieXKaluuil YeJOBeK KaxeTCs Janbile, yeM
KOTJla OH CTOHT; IIOBaJleHHOEe JiepeBO KawkeTcs Oosee
JJTHHHBIM, YeM Ha KOPHIO.
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Henopeueckuit r1a3 TouHee ONpesiessieT BeIMUHHY Npe/-
METOB, DaCIOJIOKEHHBIX Ha €ro ypoBHe, ueM HaXOns-
HUXCa Bhille. PaccTofiHMs MOryT Ka3aTbCsi TIopasjo
KOpOue NeHCTBUTENLHBIX, OCOGEHHO B TeX CJyYasx, KOr/a
TIPHXOJIMTCS WX OLEHMBAThb 4Yepe3 OTKPLITHIE BOAHBIE
Iipoctpanctea. [lpoTusononokubiii  Geper pekn win
03€pa Kaxercss Bcerma OJmKe ero JefiCTBHTeJBHOTO
[OJIOXKEHH .

Honuna unu peka ¢ kpyrtoro Oepera Kaercsi MeHee
IINPOKOYi, YeM ¢ moJororo. PaccTosirus na IIPOCTpaHCT-
Bax, NOKPBITHIX CHETOM, TakxKe HCKaxawrtcs. Ilpu s3ras-
Ae CHH3y BBepX, M3 JIOJMEBE HA BEePUIHHY TrOpBl, Opej-
METEl KaxyTcst O/irXKe, ueM IPH HaGNIONEHHH CBEpXY
BHE3. OT NOJAOMIBEI rOpa BHITJASIIUT MeHee KpyToil, uyeM
B IeHCTBUTENBHOCTH.

Halbmopnas npeimeTsl oanHakKoBOH BHICOTHI, pacrioJio-
JKCHHBIE Ha OJHOM JIMHHM, MBl BHAMM HMX YMeHbHIaio-
IIMMHCA N0 Mepe OT/A/eHHS, IIPHYEM JIMHHS, NPOXOJsi-
Imas no HMX BepXylKaM, OyaeT Ka3aTbCil HAKJIOHHOM
K TOPH3OHTY, a JIHHHs, JIeXKaIas Ha YPOBHE HAIIero
IJlasa, OCTaHETCs IOPU3OHTaNbHOH. Ecnum Mbl ByieseM Ha
AepeBo, TO MOJyuHTCsi OOpATHOE fBJIEHHE: JIMHHS BepIUHH
OCTaHETCA TOPHU3CHTAJNBHOM, a JIMHHS OCHOBAHHUH CTBO-
JIOB NOKa>{eTCA HAKJIOHHOMH.

Psin npenveros, onmunakoBHIX 1m0 BeicOTe (Tenerpag-
Hble CTOJGE) WM MO [JiMEe (WNajbl) u pacnoJiaraio-
WHXCA OT HabJofaTeNnst B IJyOb NMONS 3peHHS, KamKeTcs
€My PpAOOM [OCTENEHHC YMEHBIUAIOMNXCA 10 BHICOTE
HJIM 110 JIJTHHE MPeJIMeTOB.

ITpu BocnpusiTuu nBHKeHUs MOTryT OBITHL JBa Ciiydas:
HabJo1aTenp HENOABUIXEH WJIH OH CaM nepeMelyaeTcst.
V3 roBcenHeBHOTO ONBITA KAXIOMY H3BECTHO, YTO BH/IU-~
Mble 3 OKHa MAYILLero roe3na [epesbs M 0OMa KaXKyTcs
JABMXXYINHMHCST HABCTpPeUy HabJI0aaTe o,

HaOmopnas npupony, u3yuas B3auMOCBH3b SIBJICHH,
U€JIOBEK H3[laBHA CO3HABAJ peluaolilee 3HaueHue COi-
ila A KU3HH Ha 3eMJe.

Bpamenue 3emnn soxpyr ocu 00yC/IOBIHBAET CMeHy
AHS @ HOYH, H3MEHEHHe OCBEIEHHOCTH B TeyeHHe CY-
TOK, KOTOpOe XapakTepU3yeTCsi TaKoH IOCJeN0BaTeNlDb-
HOCTBIO:  /IHEeBHBIe  4aChl — BBLICOKAS  OCBelleHHOCTD,
BetepHHe CyMepKH — MOCTeNeHHOe HACTYIJIEHHe TeMHOTHI,
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Tat6auna 1

{lupota Canpift gJiaHHbIH Canpifl OPOTKUf
(B rpapycax) ieHb (JIeT0) JIeHEb (31Ma) Pasnoctb
DxsaTop 12 4 00 mun 12 4 00 mun 0 400 mun
10 12 36 11 25 1 10
20 13 13 10 47 2 26
30 13 56 10 04 3 b2
40 14 5l 9 09 b 42
50 16 09 7 bl 8 18
60 18 30 5 30 13 00
CesepHulft 24 00 0 00 24 00
noJsipHEIH
Kpyr
Henrp ConHua Llentp Connua
HE 3aXONHT (B CyTKax) He BOCXOAMT (B CyTKax)
[Tepron Cpox [lepuon Cpox
6 29.V — 16.VI] 49 | 8. X11—5.1 20
s 19.V — 27.VII 70 | 25. X1—18.1 55
75 30.V—14VIL | 107 { 6 XI—7.11 84
5750 15.1V — 29.VIII 137 22. X —21. 11 122
85 21,1V — 111X 163 8.X——7.IIIIIlI }%
90 (Cepeprsii 21,111 — 23.1X 186 23. IX — 21,
TIOMTIOC)
HOUHBIE UYachl — OUeHb HH3Kafd OCBelleHHOCTL # pac-

cBeT — MOCTEIEHHOE ee YBe/IHUeHHe.

B cymepkn, OCOGEHHO HOYBIO, YXYJIIAeTcsi Crocoo-
HOCTb OPHMEHTHPOBATLCH: MafaeT KOHTPAcTHas YyBCTBHU-
TeJbHOCTb, YMEHBIAeTCs OCTPOTAa 3peHHs, BBIIAAAIOT
[BETOBble BOCIPHSTHS, YXy/IaeTcs Yy3HaBaHue Mpel-
METOB H T.IL

JlnuTenpHas 3BOJIONHMS BeIpaGoTana y rJyasa cnoco6-
HOCTh aalTauuH — NOCTEIIEHHOTO IIPHCTOCOGNeHusl K
CMeHe [JHEBHOH U HOUHOH OCBelleHHOCTH. B TeMHOTe
rjasa uYeJIOBEKa BO MHOTO pa3 UyBCTBHTeJIbHee K CJa-
Gomy cBery. B HuX HakamiuBaeTCsi ocofoe BeILeCTBO,
TaK HA3BIBAEMBIN 3PUTENIBHEIN IypIyp, KOTOPBIA YJyu-
waeT BoOcHpusiTHe CJ1abo ocBellleHHBIX npeaMeros. Ha

50



SIpKOM cBeTe OOJbIIAY YACTh 3PUTENBHOrO Nyprypa pas-
pyliaercs, @1 IJisl €r0 NOJHOrO BOCCTAHOBJIEHHS (B TeM-
HoTe) Tpebyercs oKoJo uaca. IlostoMy nepex nHauasoM
HOYHOrO NOXOJAa He PeKOMeHAYeTCsl CMOTpPeTb Ha SIpKYio
JamIy HJH KOcTep.

[1ponOMKUTENLbHOCTh JIHS M HOYHM JIETOM H 3HUMOH Ha
pasHBIX reorpaduyecKMX MIHPOTaX HeoxHMHakoBa. Ha-
NpHMep, B CeBepHOM MOJYIIAPDHH OHA XapakTepH3yeTcs
IAHHBEIMH, NPHBEIEHHBIMH B Taba. 1.

B 1okHOM noJylmiapid OPOLOJXKHTENBHOCTH OHH H
HOYH Ha Pa3HBIX reorpaduyeckKHx IIHPOTAX H3MeHSeTCSH
AHAJIOTUYHO CEBEPHOMY MOJYLIADHIO.

B Hacrosiiee BpeMs HadaloM BeYepHHX ACTPOHOMH-
YECKMX CcyMepek cuuTaeTcs TOT MoMeHnT, kKoraa Cods-
Le onyckaercsi mon ropusout Ha 18°. C atoro mMoMeHTa
Ha Oe3obsiauHoM H 6Ge3yHHOM Hebe JIJis HEBOOPYIKEH-
HOIO TJia3a CTaHOBATCH BHAHMMEIMH cjalvie 3Be3nHl
eCcTOll BEeJIMYHHEL

OT aCTpOHOMHYECKHX CyMepeK OTJHMYAIT TpaXKaaH-
CKHe, B MOMeHT Hayaja koTopeix CoJiHIle HHXKe TOpH-
30HTa Ha 7°. B 3TO BpeMsi CTAHOBATCS BHAUMBIMH HaH-
6oJiee sipKHe 3BE3NHL

Ha skeatope rpaxxpaHckde CyMepkH paarca 24 mux,
Ha noJtoce OHM pocturawT 15—16 cytok. B Jlenunrpane
4CTPOHOMHYeCKHe CYMepKH IIpOJOJIIKAIOTCS C CepemnuHH
anpeJsisi J0 CepeiMHBl aBrycta — 6ejible HOYH, 4TO 06-
pasno otpaxeno B nosMe A. C. Ilymkuna «MenHuil
BCAJIHHKY:

H, He myckast TbMy HOYHYIO
Ha 3zonoreie nebeca,

OnHa 3apst CMEHHTH JAPYIyIo
CoemnT, JaB HOYH HOAYaca...

C wupotn 67°24’ wuaunHaerca o006JaCTh MOJSIPHBIX
HO4YeH, rme SMMoHl 3aps ¢ 3apell CJAMBAaeTCa uepe3 HOJI-
IeHb, a He Yepe3 MOJHOYE.

CyMepku HaG/IOAIOTCS HA Pas3HBIX IIHPOTAX B pas-
Hble fiepHonbl BpeMenH (Tabu. 2).

B obctanoBke Oesiblx HOUEH M HE3AXOMASILErO COJIHILA
yeJioBeK 4yBcTByer ceGs HenpuBbuHO. TepsieTcss npen-
CTaBJIeHHe O JIHe M HOYM, U IIEPBOE BPEMS HOBHYKH I0JI-
ro He CHAT, OXKHAas TEMHOTH, KOTOpas He HAaCTymaer.

51



Ta6auua 2

Mupora B rpagycax

6l 62 , 63 64 65

INepuoy

c24.Vno| ¢c19.Vno|c 15. Vo
21. VII 26. VII 30. VII

c6.Vlno|c 30 Vo
8. VI 16. VII

SIPKO OCBelleHHEle M CBeTSILMeCS] NpenMeTHl (HAmpH-
Mep, CBET aBTOMOOH/ILHOH Papbl) HOUBIO KAXKYTCS HaM
Bcerja OamiKe UX HeHCTBUTENHHOTO HOJOXKEHHS.

Crenmenp BHIMMOCTH YAaJIEHHBIX [PEIMETOB 0OYCJIOB-
JIUBAETCS UX KOHTPACTOM Ha OKpyxkamolieM ¢oue. Ko 1-
pacToM HasHBaeTCd OTHOLIEHHE PA3HOCTH SPKOCTH
OKDYXKaILIero (GoHa M SPKOCTH fpegMera K SIPKOCTH
OKpYy:Kalolero (poHa, HHaye

Ay =
Ty

Ilpu aT0M 8 p KO C T b CBeTAIIENCS NOBEPXHOCTH B [aH-
HOM HAMpaBJEHHH PacCMaTpHUBAETCS KaK OTHOLIeHHe CH-
Jibl CBeTa K HPOEKUHH CBeTAllleHCS HOBEPXHOCTH Ha ILIO-
CKOCTb, MEPHEHIUKYJSPHYI0 BHIOpAHHOMY HAMPaBJEHHIO.

SIpROCTL mpenMeTa 3aBHCHT He TOJBKO OT OCBELIEHHO-
CTH, HO H OT OTPaXaTeJibHOH CNOCOGHOCTH €ro MOBEPXHO-
CTH, KOTOpas IJs pasHEX M[OBEepPXHOCTEH BecbMa pas-
JIMUHA.

Ecniu Obl moBepxHOCTb, Ha KOTOPYW Bo3jeficTByer
cosineyHas panuauus, Obljaa abcoMOTHO YepHOH, TO OHA
HOPAKTHYECKH MOrJjoIana Oel BCIO PajHaiHio, HO B NpH-
pome Takoii moBepxHoctd HeT. [lostoMy npu usyyenun
MECTHOCTH HEOOXOLHMO YUYHMTHIBATH OTPAXKATEJBHYIO CIIO-
cobHocTh HabmonaeMblx NoBepxHocted (puc. 18) Bogwl,
TpaBHl, 3eMJIH, CHera H T. il

Tak kak orpaxcatebHas CHOCOGHOCTL Tesl pPas/iHuHA,
TO HaXe Ha MEeCTHOCTH, OCBELIEHHOI PAaBHOMEPHO, Mpem-
MeTEl OKa3HIBAIOTCH HEOAHWHAKOBBIMH O SIPKOCTH, 4 CJle-
JIOBATENIBHO, H 110 BENHUHHE KOHTPACTA C OKPYKAIOIIHUM

K:
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Ta6auuwa 3

. Onenoy-
Basn 2] 8141
IanexKoro CpaBuuTenbiasi XapaKTePHCTHKa MHOX M-

npegMeTa Tenb

0 [lo spkocTu moutn He oTnHuaercs ot GJius- oo
Koro

] Uyte 3ameTHO cBetsiee 6/M3KOTO 39,8

2 S1BHO ceersiee GIH3KOrO 18,8

3 3uayutennpio ceetnee GJH3KOro, HO BCE iKe 11,8
IO SIPKOCTH Topaspgo OGiHKE K nocjaegHemy,
qeM K (oHy He6a

4 [To sipKOCTH HEMHOrO YKJOHSIETCS! B CTOPOHY 8,3
6Jiu3KOro mpefmeTa

5 HlveeT cpenHIO sDKOCTL MeXIy OGIH3KHM 6,1
npeaMerom u HeGoM

6 [lo sipkocTH coerka yK/IOHSIETCd B CTOPOHY 4,6
HeGa

7 3ameTHo OKIKe K SIPKOCTH He6a, 4eM K fp- 3,5
KoctH GJIM3KOro npeamera

8 Ilo sprocTH Giu30K K fIPKOCTH HeGa 2,6

9 UyTth 3aMerHo omIHYaercs oT siprocTH Heba, 1,8
c1a00 HaMeyaeTcd CRJIYSTOM

10 He Bupmen, cnupaercsi ¢ HeGom 0

(Gonom. Bennuuna Xe KOHTpacTa onpenenseT pasJHuH-
MOCTb ApegMeTa.

['nas Moxer OT/MUHTL ApeaMeT OT (OHA JHLIbL B CJy-
Hae JOCTATOYHOH KOHTPACTHOCTH, YTO 3aBHCHT OT TAak
HA3bIBAEMOH KOHTPACTHOH YYBCTBHTEJIbHOCTH 171433, KOTO-
pasi npH HOPMAJILHKIX, IHEBHBIX YCJOBHAX OCBEILEHHS CO-
cTaBJsieT 0KoJio 0,02 (pasnocTs Mexkay sIpKOCTBIO ApeiMe-
Ta U ApKOCTLIO Gona). ClienoBaTe/ibHO, FJia3 OTJH-
yaeT nopeaMeT OT (poHA NMpPH KOHTpAacTe
B 2%.

SIPKOCTb YHaNieHHEIX MPeIMETOB ONEeHHBAETCH MNyTeM
CpaBHeHHs ¢ GIU3KHM npeamMetoM u (OHOM Heba HA ro-
pH30OHTe [0 pecsiTHOALILHON WKane (Taba. 3).

JaJbHOCTL BUAHMOCTH A6COMOTHO YEPHOrO NpeaMeTa
GoJblinx pasMepoB Ha (oHe HeGa y FOPHIOHTA IPHHATO
Ha3LBATL HAJNWCTPATUBHONW L &JLHOCTHIO BH-
aAuMoOCTH [lig ee onpeneneHus Hauo PACCTOSHHE 10
HaJIeKOro mpeiMeTa, H3MEePEHHOE M0 MJIAHY MeCTHOCTH
MJIH KapTe, YMHOXHTb Ha UHCJO, COOTBETCTBYIOLIEe
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Mokpar 3emnn 8-S %

Pekn m aywu 7%

nyOOHWe MOpA W OHeaHs 3%
Mpyfst 4 Ranaswe 2%

Caewui crer 80-85%
Crapuin cHer 40%

Puc. 18. Otpasxcarenvros cnocoGHOCT HEKOTOPbLLK
nosepxnocrel

ouenoytoMy Gasnnty. HanmpuMep, paccrosiHne 10 najekoro
jeca — 7,4 KM, a ero sIpKOCTb onenena Gaanom 4. Otcio-
a WIIOCTPAaTHBHAS NaJbHOCTb BHIUMOCTH paBHa 7,4 X
X 8,3 (cM. Taba. 3), 1. e. 61,42 K.

CuJIbHO KOHTPACTHPYIOLIHE 3€MHble OPHEHTHPH! BHJIHBI
usganeka (6enoe 3panue Ha (poOHe 3ejeHOro Jyra), a
npegMerhl C MaJBIM KOHTPACTOM OTHOCHTEJBHO OKpYXKa-
10Llefl MeCTHOCTH IJIOXO BHJHEL ajKe HA MAaJIBIX pPaccTos-
vuax. Yem cBeTsiee (OH, HA KOTOPOM paccMaTpHBaercs
npeaMer, TeM OH Kaxercs Oamke (KHUPIOHYHBIE JOM Ha
¢one HebGa xaxkercs OJsmKe, 4eM KHpPNHYHBIH JIOM, 3a
KOTOPHIM PACHOJIOXEHBI JIeC UJIH OPH).
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Korpa wabmopnarteih CMOTPHT HA MOpegMer, CTOS JiH-
noM K CoJiHIY, TO OOpeliesieHHOE HM pacCTOSHHE OKa-
3piBaeTcsl MeHbIne, a korjga CoJgHue c3aiu — T0 G0Jblue
IeHCTBUTEIBHOTO.

IlpenMerhl, okpalesnsie B spkue nBeta (Genblli, Kej-
THIH, KPACHBI), BHIHE fiCHee WU KaxyTcd OamKe, ueM
OKpalleHHEle B TeMHBble L1BeTa (YePHBIH, CHUHMI, KOpHUHE-
BHI), OCOGEHHO KOTJa KOHTPAcT MeXny LBeTOM fpef-
MeTa M uBeTOM (POHA pe3KHi,

IIBeToBOe pa3nuyHe SaABHCHT OT AJHHE H YaCTOTH
CBETOBBIX BOJIH. Jlyu cBeTa— 370 3JeKTPOMATHHTHHE
BOJIHBI, KOTOpHle MKl BOCOPHHHMAEM TOJIBKO B MOpejesax
or 0,40 npo 0,76 mKkm (MKM — THICSYHAS YACTh MHJLIH-
MeTpa) JAAMHE. JJHHA CBETOBHIX BOJIH BHIMMOH 4acTH
COJIHEYHOIO CHEeKTpa HM3MEHSerCsl B OuYeHb Y3KHX IpaHH-
IlaX, BCEro B /s MKM, B mpefesaX KOTOPOH 3aKJIOYeH
Goratefiliuii MHP, CBEPKAIOIIUH BEJMKOJEHHEM MHOXKECT-
Ba KpPaCOK H OTTEHKOB.

Ha ceeepe u tore, mox TPONHKAMHM M 3HOHHBLIM 3KBAa-
TOpOM, B Jlecy, B cafly, Ha Oropoje — Bcloay pasuoobpa-
3HI0 OKPACKH H OTTEHKOB LIBETOB, froj, oBoied, rpu6os
U TUIOLOB HEH3MEHHO CONYTCTBYeT KH3HeJesTeJbHAs
3eJieHb JIHCTbER H TPABHIL.

I'nasz uwenoBeka cnocoGen pasauuate 10 150 oTTeHKOB
uBera. MakcuMyM UBeTOBOH Pa3/iHYMMOCTH NPUXOIMTCS
Ha 3eJleHble U XKeJThle TyYd ¢ AauHOH BoJHEl (0,56 mrMm.

Ecnu B IByX ONHHAKOBHIX MOMeELIEHHSIX C OJHOH M TOMH
JKe TeMmepaTypoll, Hampumep 12—17° Bwille HyJS, BH-
KPACHTb CTEHBI B OJIHOM B OPaHXKEBHIH IIBET, 4 B APYrOM —
B CHHHUH, TO B CHHEHl KOMHATe YeJOBEKY TeMIepaTypa no-
KaXeTCsl HHXKe, YeM HA CAMOM fefle, 2 B OpaHXKeBOH —
Cyner kasaTbca Tensee. PasyMHasi okpacka OKpy»Karo-
LHX NPeIMeTOB M MPABHJIbHAS HX OCBEIUEHHOCTb Cylle-
CTBEHHO CHUXKAIOT YTOMJISIEMOCTb H HOBBIIAIOT [POHU3-
BOIUTEJILHOCTL Tpyna oT 15 no 25%.

YCI0BHS BHIMMOCTH B 3HAYHMTENBHOH CTENEHH 3aBHCST
OT IPO3PAYHOCTH aTMOCOhEpHI.

I'naBnag npudMHa NOMYTHEHUSI BO3LyXa H BO3HHMKHO-
BeHHS TYMaHOB — CryllleHHe BOASIHOTO Napa W HACHIIEH-
HOCTh BO3JyXa NBUIBIO M razaMu. YeMm Gosbiue MYTHOCTb
aTMoc(ephl, TeM Xy»Ke BHIHH OTHaJEHHbie NpPeIMeTH H
TeM KOpOY€ paCCTOsiHHe, Ha KOTOPOM HX yiaercs
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paccMoTpersb. Ilpu TymMare BuauMocTh yMenbluaercs a0
NIOJTHOTO HCYe3HOBEHHS NpefMeTa U3 00Jis 3penus. Cpet-
Jasg MyTHasi fleJieHa aTMOC(ephl Has3biBAETCH B O 3 1Y Li-
HOoil AB MKOMNH OHa ToXe yMeHbIIAET NaNbHOCTH BH-
AumoctH. TloMyTHeHHe BO3IyXa u yXyjlleHHe BHAMMOCTH,
BBISBAHHbBIC BAHBIJEHHOCTHIO WJIM 3a7BIMJEHHOCTBIO BO3-
AyXa, MPHHATO HA3LIBATE MTIJOH HIH «J Bl M K O #».
B ouieM, Kakylo Opl HPHPOLY HH HMeJH NOABHBIIHECH
B arMocdepe 4aCTHLB, OHW BCer/a YMEHLIIAIOT ee [po-
3pavyHOCTb, H TE€M CHJIbHEE, YeM MX GoJibllle M YeM OHH
KpyhHee.

Ilpu Manoff BHIMMOCTH Ha MOpSX M peKax BMecTo
OCBIYHBIX 3HAKOB OTPaXKIEHMS MPHHITO BKJIOYATD CH-
PEHBl H Jpyrue SBYKOBble CHIHAJIbl, H3BELIAIOUIHE CYIO-
BOLHTe/lell 00 ONacHOCTH; Ha a’poAPoMax MpeKpallaioT
IpHEM W OTIPABKY CAMOJIETOB H T. IL

Hcropuyecknit mpuMep snaMennroro IQmiannckoro 605
31 mas 1916 r. MexXay anrauiickuM «BoJibLIHM (daorom»
H HeMEUKHM <«{JIOTOM OTKPHITOrO MOpS» HATJSAHO [O-
KasplBaeT 3HAU€HHe BHAUMOCTH. AHrJufckuii $JoT, He-
CMOTpPSl HAa TPOMajHOe YHCJICHHOE HPEBOCXGACTBO, MOHEC
cepbeshble notepd. Ilo MHenuio wuccnenoBaTesieit Gos,
IpHYHHA 3TOrO  COCTOSNIA MCKJIOUHTENHHO B PA3HBIX
YCJIOBHSIX BHIMMOCTH B 3anapgHoM (Ge3ocbsiauHoe, sicnoe
He00) H BOCTOUHBIM (ZOXKZAb H TyMaH) HaIp aBJIEHHUSX.

Aurnufickuit anMupan BHTTH TaK OnMHCHBaeT 15 03:0% (0]
¢asy 6os: «Cuitystel Hamux Kopabaeil pe3KO BbLIESJINCH
Ha $ICHOM HeGe B 3alajHOM HAMpaBJEHHM, TOr1A Kak
NPOTHBHHK Obljt 0 GosbIled YacTH CKPHIT OT HAC TyMa-
HOM..., 0OHAPYKHBAs Ce6st JIMIIb BCOBINKAMH BEICTPEJIOB
H HOfIBJSAACH MHOTZA B MOMEHTH! MposicHeHuit» [11].

Hepenko naM mnpuxomurcs Ha6/opaTh B yCJOBHAX
OYeHb MJIOXOH BHIAHMOCTH. B T'YCTHIX TyMaHaX BHAHMOCTb
CHHXKAETCSl M3-32 TOTO, YTO HPH MaJbIX SIPKOCTSX Hpej-
MeTa W (OHA KOHTPACTHAS WYYBCTBHTEJBHOCTb TJa3a
yXyJLlaercs.

Kanau TymMana paccenBaior cBer B pasHmIX HafpaBJe-
HHSX, HO MPEUMYIIECTBEHHO B HANPAaBJECHHH MnAajeHHs
¢Beta Bilepen. Pasuuna B cuse cBetopaccesinus GriBaet
GONBIIOH, YTO MHOrNA MOXKeT OBITh Y4TEHO ApH HaGJO-
nenud. Yame Bcero Mel HaGmomaeM 3a MeCTHOCTBIO,
OCBeIaeMOil €CTECTBEHHBIM CBeTOM. B ciiyuae e TymaHa

56



RYERIVIL)

Puc. 19. Kax svizodnee Habarodate & Tymare

CBeT pacceHBaeTcsl W CHIDKAeTcsl KOHTpacT. 3mas 3TH
00CTOSITENbCTBA, HHOTAA M [PH HU3KOH OCBEIL@HHOCTH
MOXHO co03jaBaTh Oosiee HJN MeHee OGJIaroHpHATHLIE
YCa0BHUS AN HAOJHOLEHHS.

Honyctum, 4To Ha MECTHOCTH B pafioHe NYHKTa A Ios-
JKeH MOSBHTLCA 4YesoBek (puc. 19). Ilpemnosoxum, yto
MBl MOXeM I[OCTABMTH Habmonatens Jaubo B Touke B,
au6o B touke C nop xonmoM. Ecnu Connule cBetur cnpa-
Ba (JieBasi [OAOLIBA XOJMa IPH OTCYTCTBHH TyMaHa Ha-
xonunach Obl B TeHH) W HaOJIOJEHHS BeLyTCS B YCJO-
BHSIX TyMaHa miu AbIMKHM, TO niyukt C Gojiee BHIromeH
nna Habmaopatensl, TaK Kak HPOCTPAHCTBO Mmexay A u
C He ocBemjaercss TMPSMBIMH COJHEYHBIMH Jyyamu. [lo-
5TOMY 3[€Ch B OOBIYHOH TeHEBOH 4acTH XoaMa SPKOCTD
TyMaHa MaJja M, Clef0oBaTeslbHO, KOHTpAcT GoJbiue, Mz
Toukd C Ha6/MONATeNI0 Jlerde yBHIeTh MOSIBNEHHE Yesjo-
Beka B HyHKTe A. Takue Xe YC/IOBHS CO3JAI0TCH BAOHS
ONMYIUKY Jieca U 1. JI.

Korzna mMecTHOCTh He TO3BOJISIET HCHOJB30BATH 3aTeHeH-
HOe TPOCTPAHCTBO M MPHXOAMTCS HaG/IO#aTh B coBep-
IIEHHO OTKPHITOM paiioHe, TO cCJieflyeT NpABHJIBHO PACHO-
JIOXKHUTbCs OTHOCHTENbHO CosHua. Ecnu conmeuntie syuy
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HIYT COpaBa M HYXHO [€pXKaTh [0J| HAGIOfeHHEM HyHKT
A, TO BHIOmHee nJis VJAYULIeHHS BHIMMOCTH CKBO3b
TYMaH pacno/iOXKHTbCA He B NyHKTe B, a B nyukTte C, Tak
KaK Ansi HabmaopaTensi, HaXOLAILErocss B nyukte B,
SPKOCTL TyMaHa OoJibiue, YeM JJf HaxOnSierocss B
nyukTe C,

OrpanuueHHOCTh OCTPOTH 3peHHst H GO/IbIIAS SABUCH-
MOCTb e€e OT OCBelleHHS, HeJOCTATOYHAs KOHTpAacTHAs
UYBCTBHTEJILHOCTh, HECIOCOGHOCTh pAasyivyaTh lBeTa B
YCIIOBUAX HH3KOH OCBEIIEHHOCTH, BeCbMa HeCOBepIIeHHOe
BOCNPHSITHe O4YeHb OHICTPHIX ABHXKEHHH, 3HAUYHTEbHEIC
OIMOKH B «JaJbHeM» IJia3oMepe H B onpejesieHUd Ha-
fpaBJienusl 3BYKOB — TAKOB N1aJIeKO He MOJIHBIH fnepeueHb
HE/IOCTATKOB HAIINX HOPMAJbHBIX 3PHTENBHBIX H CJYXO-
BHIX BOCHPHSTHI.

Jas ux npeofiosieHHs YesNOBeK U3y4aeT MeTO.NH, pac-
WHpAOIKe  chepy JAeHCTBEHHOCTH HAWIKWX OpPIaHOB
yyBcTB. Hemanoe sHayeHue B HHUX HMeeT OpHEHTHPOBA-
HHe, TeCHO CBSI3aHHOe ¢ MHOrooGpasHol AefATeSbHOCTBIO
qenoBeka. HeoGxoaumo Beerpa u Besze MOMOJHSTL CBOR
JIMYHBIH OMBIT, YINOPHO YUHTbCSH HUCKYCCTBY BHIETh, CJIbl-
warb, HPOSBAATE Ji0GO3HATEABHOCTh M IEITJIHMBOCTD,
UHTEPeCOBATBCA KaXKIblM SBJEHHEM, BHISICHAS, YeM OHO
MOXeT ObiThb MHTePECHHIM H NpAKTHYECKH MOJIEe3HBIM.



«¥Yo nodaunno, uto Tam udydec naiara,
Kyda wna ewdymxu npupoda taposa-

Taly [16].
«XoT6 nponacTv WUPOKa, HO ecau  Tol
saxouetis,
To,sepro, nepecrouuuvs [I7].
H. A. Kpoiros

MOXOJHBIE TPEMYIPOCTH

Bcee, uTo MBI BHIHM BOKpYr ce0s, B BCe, 4TO COBeplia-
eTcsl BOKPYI HAC, NPENCTABJsfeT OFPOMHBI HHTepec IJf
yeJIOBeKa, HAYYHBILIErocs MOCTOSIHHO JOOUTH MPHPOLY,
obuiatbes ¢ Hell U HCNOJAB30BAThL ee GOraTcTBA B CBOMX
JKH3HEHHBIX, IPAKTHUECKHX LesX.

«[Toxomubie npeMynpoOCTH» XOPOIIO H3BECTHHl H3BICKA-
TEISM M TYPUCTAM; OHH HMH MOJb3YIOTCS HOUTH HA KaX-
JoM Iuary. 3uaume 3THX HpeMyjapocTell objeryaer H
yiipouiaer npeGpBaHHe Ha JOHE MNPHPOJIHL.

Coopmr

Cobupasicb B 1oxofi, TOTOBb BeleBofi Mewok. KzaacTp
HAJO CaMoe He0OGXO@HMMOe: MBLIO, HOJOTEHIE, HIVY, HHT-
KH, M0, KyCOK KOXKH M NPaTBy s TNOYHHKH OOYBH,
cMeny Oedbsl, CBEUKH, CIIHUKH B TepPMETHUECKOH yNAaKOB-
Ke, antedyky (CM. MpuJ. 2), BHICOKOKAJOPHHAHYIO IHILY —
[IOKOJMAA M KYCKOBOH caxap, JUMOH H T. N.; CHOaJbHBIH
MEMOK ¢ BRJAANLIIAMH MPOCTHIHU H CHELHANbHON IUKYpH
IS CHJIEHHS HA CHIpOM MecTe.

YKAA[BBATh Belld B PIOK3aK HANO TaK, YTOGH MArKHE
Belin (KypTKa, ofedsio, Genbe) JIerNin HA CIOHHE POBHO H
mjiocko; Gosee TaXeJble — KJacTb Ha NHO, GoJee Jer-
Kue -— HaBepX. B OOKoBole KapMaHBl YKJanbIBaeTcsi TO,
YTO MOXKET IOHAnoOGUTHLCH Ha MaJibiX NPUBAJaX; OPHHAJ-
JIEXKHOCTH [N YMBIBAHHH, KPYIKKa, MHCK3, 3aBTPaK
HT. 0.

Crinyude rpy3sl — Kpyily, caxap W T. I — HeJib3s 3a-
BOpPa4yHMBaTh B ByMary, ux HaAo0 JepXKaTh B CHENUANLHBIX
MeInoYKax ¢ 3aBs3KaMu. JKHPH, MACO HANO %JIACTb B
JKecTSIHble HJIM a/IOMUHHEBBle KOPOOKH.
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LlenTp Ts2KecTu pioK3aka (BeleBOro MeMIKA) MOMKEH
ObiTc BHHM3Y, a He HaBepxy Wi cOOKy, 4ToGH He OTTS-
THBATh HJIEUM.

Howenue proksaka tpebyet TpenupoBky. C HeNnpHBHY-
KM MoryT 3aboneth mseud., JISSMKM Hajpo HajgeBaTbh Ha
Ijledd U CABHMrarh GJimdKe K HX Kpaio; He JlesaThb nepe-
KPeCTKOB Ha [PYyIH — OHH CTECHAIOT INbIXaHHe.

K nosicy AO/KHBEL GBITH NMpUKpernsiensl yI0OHO B BHCA-
HyeM [OJIOKEHHH B QYT/Asipax HOX H TOHOPHK.

B HemeabHHIX NOX0#aX MOXHO BroJiHe OGOHTHCHL 6e3
ozesna. B xonomHylo noromy caenailite paBHOMEpHYIO
NOJKNAJKY H3 CYXOro ceHa moji Bcefl BepXHell OJexIOH.

B nytn

H3sBecThuiii pycckuii nyremectBenHuk B. K. Apcenses
BeJ B MyTH OTPSA TYCbKOM M HPOCHJI JBHIATbCA 1O BO3-
MOXHOCTH GecliyMHO, OTJISIALIBAsCh Yepe3 Kawabne 40 —
50 maroB. «ToabKO TaK BE YBHOHTE PEAKOrO 3BEps H OC-
TaHeTech HesaMeueHHBIMu». CTaBus BOepefy TOro, Kro
MOr MATH POBHHM, HeObICTPBIM IIaroM. «BaHo mnpuiita
K Tabopy TeM »Xe XO[OM, KAKHM BHIIeN ¢ [OCAegHero
OpUBaas.

TToxonHbll cTPOf «TYCHKOM» MOYXKHO BCTPETHTH HA MHO-
[HX TypHCTHYeCKHX Tpomax (pHc. 20).

B. K. ApceHbeB He MO3BOJIST KYTAThCA B HM3JHLIHE
TENNYI0 ONEXIY, CHAETb MM JIeXKAaTh HA CHIPOH 3eMJe,
ClaTh ¢ MOKDHIMH, He COTpeThIMH y KOCTpa HOrammp.
VY Bac Hamokan GoTHHKH. Habefite MX CyXUM ceHOM H
noBecbTe Ha BeTpy. OHH GHICTPO NPOCOXHYT.

On Bcerna cobmonan 3aKOHHE Jeca. Deper KaskAbii
KyCT H JIePEBO, CTPeJIAJ CTOJBKO NTHI, CKOJIBKO Tpe6oBa-
Joch s nuTanus. Banarausl, wanammu u crapele A0MH-
KH, B KOTOPHIX HOUEBAJ, ec/id OCTABAJIOCh BPeMs, YMHUJ,
KlaJl B HUX JIpOBA, PACTONKY H COJib, a MOA KpbiLuei —
3aBepHyTHle B OepecTy COMYKH. DTOMy OOGRYAI0 OH Ha-
yunscs y Hepcy ¥Y3ana,

Ot IlpKeBanbCcKOro U CBOEro YYHTeNs — IyTellecTBeH-
auka KosiaoBa — nepeHsin oOhuafi He pasopsiTh THE3N
MypaBbeB M Oepeub KPONOTJHUBHIX TPYKeHHI-IYe,
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Puc. 20. Typuctcxudi cTpoil «eycoxoms. Ha Tponax Kpacrodapexozo
«pas, 8 Ilpackoseesxe

«3MeH — XpaHUTEJH Jeca, a JACYIIKH — 61arofeTenn
YeJ0BEKa, CKOJIbKO KOMApOB B MOIIEK OHH YHHYTOXKAIOT»!
B raiiry neo6xonumo ¢ coGoii GpaTb HakOMapHHK —
HajieXXHasl 3alMTa OT KOMapos u caennell. Hakomapuuk
nojKeH ObiTb XKeaToro (CBeTsoro) 1eeTa, KOTOPOTO KO-
mapel 6osTcs. UepHbilt M Apyrue TeMHBIe TOHA OCOGEHHO
OpUBJEKAT KOMapoB, MOIIKApY ¥ CJACHHEH,

B. K. Apcenber sanpemasn muTh chipyio soay. Toabko
npyu UsHypsiomedl XaxJe NO3BOIAN NOJOCKATh POT M3
pYubsL.

B noxone me meffTe 3 HeSHAKOMEIX HCTOYHHKOB. Bomy
OYHCTHTE OT MYTH, JJisi 4ero GpocbTe B BelpO LIEMOTKY
aJIOMHHHMEBBIX KBAClOB, B MYTb ocsitet. Bony o6sasatens-
HO NPOKHNSITUTE HJH NPOAC3HH(HUMPYHATE MapraHuoBo-
KHC/IbIM KaJHeM.
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Puc. 21. Kax xodure:
a) na reéepdom epynre, 6) Ha MAZKOM 2pyHTe, 8) nO TPaAGe

HspecTHH ciyuaw, Korza 3a HeGpeXXHOCTh M HeIMCIIH-
nnuanposasiocTh B. K. Apcenbes ynanan H3 sxcnepm-
nuu®.

CraBbTe HOTy Ha BCIO CTYDHIO, a He Ha natky. Takoft
IIar He CJABIICH, YTO OCOGEHHO BaXXHO HAa OXOTe.

Ha TBepnom rpyHTe cTaBsTe Ha 3eMJI0 HOCOK, & NOTOM
nnasHo omyckaiite kabnyk. Ha msirkom rpynTe Hao6opot:
Apexpae OMyCTHTe NATKY, a4 MOTOM CIOKOMHO HactymaiiTe
Ha BCIO CTYHHIO,

Ilo TpaBe xomure, Kak DO TBepAoMy rpyHty. ITopuu-
Mafite OpY 3TOM HOTY BHIE TpaBbl, HHAue OHa OyaeT
wypmars (puc. 21).

Tlo Bonme xonmHTe MENNEHHO, He BHITACKHBAS ONYIUCH-
HYI0 B BOLY YacTb TeNid, HNPOABHrasiCb HANOPOM, YTOGH!
He MJecKaTh BOLY.

Bonoro mpoiitu MOXHO:

1. Ecan ero mokpoiBaloT TyCThie TPaBhI BIEPEMENKKY C
OCOKOH (B CyxOe BpeMfi MOXKHO JaKe mpoexaTb).

*Mepmaxos I. Ha 7Tpome, «KomcOMonbcKkas NpaBaa» of
24 miona 1965 r.
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2. Ecan Ha GonoTte BHIHA MOPOCJb COCHBI,

3. Ecaim 6010TO HOKPHITO CIJIOHIHOM MOPOCJIBIO MXa M
TOACTHIM coeM (no 30¢m) OuecoB — cTaporo, passo-
KHUBIIErocss Mxa (BLJEepXKHBAET HArPy3Ky MAaIlUHHHl Ha
TYCEHHYHOM XOMY).

Bonorto mpofitu tpyauo:

1. Ecnp Ba HeM CpeliM MXa MONANAIOTCH YACTHIE JIYKH-
OBl 3aCTOHHOM BOAB (HAazo NpoGHpaThCs B OLMHOYKY MO
MIIHCTBIM HOJIOCKAM M IPSAaM, MOPOCHIHM HEBHICOKHMH
KycTaMmu).

2. Ecan na GonoTe pacter mymuiia — Tpasa, Ha KOTO-
poii mocse UBeTEHHSt OCTAalOTCH, NOJAOGHO ONyBaHYHKAM,
TOJIOBKH myXa.

3. Ecin 60710TO mOpPOCTO TYCTHIM KYCTAPHHKOM, HBOf,
OJIbXOH, eNbio Hau 6epesoii.

BonoTto Dmpo#TH TMNOYTH HEBO3MOXHO:

1. Eciu OHO MOKPHITO KaMBILIOM.

2. Ecan no 6onoty nnaBaeT TpassiHOf MOKPOB.

Cienyer uMeTb B BHAY, YTO TO mpoMepsiieMy GOn0Ty
Opo#TH Jler K0, HO HHOIZA 3aMep3aeT TOJBKO NOBEpX-
HOCTHBIH €J10# U 10 TakOMy GOJOTY XOLMTH ONAacCHO.

BricTpo u Xopomo mpoMeps3awT Tp aBAHB e §0J0Ta,
Jiell Ha Hux obpasyeT CIUIOIUHYIO Kpenkyio Kopky. [lmoxo
3aMep3aloT 60J10Ta, MOKPHITHE NOPOC/bI0 HBHAKA M OMb-
wannnka. Oxkpanns 60J10T 3aMep3aioT XyXKe.

KogugoBarwe 600Ta NpoMep3aloT HepaBHOMEPHO.

Mmuctho e 60J0Ta CO CI0EM OdYeca 3aMep3aloT Mefl-
JicHHee, YeM TPaBsHBIE; Jiel Ha HHX JIeTKO TpecKaercs
n nposajusaetcs. bonora, nopocmse KyctapHukoM, Jyy-
IIe NpOXOIHMEL

BopHabe nNpensTCTBHS MOXKHO MNPEOAOJEBaTSH
BOpON CpeacTBAaMH Nepenpasbl B 3aBHCHMOCTH OT IJIy-
6uHBl B cKOpocTH Teuenus (raGa. 4.).

[lepenpaBa BOPOA yepe3 TOPHBIE PEeKH CO CKOPOCTLIO
TeueHus: Gonee 3—4 mlcex ¢ KaMeHHCTHIM JIHOM BO3-
MOXKHA:

1) uenosexy -~ npu rayOHHe MO KOJEHO,

2) BEpXOBHIM JOWIAMIAM -~ NPH TiayOune mo Gpioxo,

3) 1717 TeJleTH B yNpsi2KM — He BHIIE OCH XOja.

Yepes ropHbii pyueit ¢ 60JbIIHMH CKOPOCTAMH TeYeHHA
MOZKHO NepenpaBasaTbCs NPH NOMOILM KaHaTa (puc. 22).
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Ta6anna 4

Fay6una 6pona B # UPpH €KOPOCTAX TeueHus

Criocobpl mepenpaem  BGpopR, 1—
no 1 mieex | | 5 ymfcex | HO 2 mfcex | po 4 sfcex

TemxoM . - - - . . 1 0,9 0,8 0,6
BepxoBeivp JomasisMy - 1,2 Lt 1 0,8
Tenercit 8 ynpsixu . 0,7 0,656 0,6 0,5
BbIOUHBEIMH JIOIIAEMHE . 0,6 0,5 0,45 0,4
ApTOTpaHCIOPTOM 0,5 0,45 0,4 0,3

Ilns sTOr0 Hano MpOATH COOTBETCTBYIOLLYIO TPEHHPOBKY
H HMeTb CMEJIOCTb.

BoznHble mpensiTcTBHS MOXKHO NMpeONOJeBaTh BN J a B b
[JS YMEWIHX XOpOIIC NJMaBaTh H ¢ HCHOOJb30OBAHHEM
IVlaBaTeNbHLIX CPeACTB (MOMJAaBKY, NOsica H T. 1) MOpH
CKOpPOCTH TedueHHs] 10 3 m/cex (TeueHue CUHTAeTCH cJa-
6niM — 10 0,5; cpeneuM — ot 0,5 1o 1; GHCTpHIM — OT
1 0o 2 u ouenb GLICTPLIM — CBHIIIIe 2 M/cek).

[lepenpapa Bnaiasb He BHI3BIBAET OCOOBIX 3aTPYAHEHHIL:

1) ans yenoeeka — NpH CKOPOCTH TedeHus O 1 s/cek
H mHpHHe peku 60 x [22];

2) nnst BepxoBmX Jsomanelt — g0 2 Mfcek W wmupHHe
peku o 300 m;

3) Ha MJOTax, eCJM #X pasMephl B I'PY30NOIBEMHOCTh
COOTBCTCTBYIOT BHAY W KauecTBY PasJMYHBIX HOPOJ Iipe-
Becunbl (cM. Tabu. 5);

Ta6nnuua 5

MNogbeMuan cuna | m®
nepeeEa B ke
Topona pepesa
cBexecpy6-
JIEHHOTO Ccyxoro
Tonone, Kexp, HHXTA, €1b - « « « » - 250 500
Cocra, ocHHa, HBa, OJBXA « + + + . . 200 450
Bepesa, JsucTBeHBnlla, Ba3, KawraH . - 150 400
Jy6, sucenn, Kied, 6yK, rpaG . . . -— 300—200
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Tab6auua 6

XapakTepudTuka NEPeBIHHON JIOAKA

nJigHa B M uu;pzﬂa mgcg;ra e“g{f:ﬁ?b BEC B K2 EMEE:‘;I‘;'ITIK)OGTE»
73 1.8 08 6,3 600 22
6,7 1,7 0,75 5,1 525 18
6,1 1,65 0,75 4,6 450 16
5,5 1,65 0,68 3,7 400 12
49 1,65 0,68 33 310 1
43 15 0,6 23 275 8

4) ma Jonkax B SaBUCHMOCTH OT MX pasMepoB (CM.
tabi. 6).

['pysono’beMHOCTb fepenpas MO JbJy ONpenensercs
0o caMoii Menblefi 3aMepeHHOR TOJLHHE OCHOBHOrG,
IPO3payHOro  (KpHCTaAJIMYeCKOro) Jibla; HaMepsIiHil
CBepXy CHEroBOH Jiefl B pacyeT He npuHHMaercs (mpu
TeMmepatype Boanyxa —10° TONHHEA Nbla AOMKHA ObITh
nas apToMamues, Hanpumep 3WUJI-150, okono 20 car®).

[Tpu cnenoBanuu MO XOJMHCTO-FOPHCTOH MECTHOCTH
HAZO YUMTHIBATb KpYyTH3HY ckaToB [23], a mo HuM u Cy-
JUTH O JOCTYMHOCTH CKJOHOB (CM. Taba. 7).

AJILOHHHCTAM JIOCTYNHBI JIIOORE CKAOHH (puC. 23).
B stom oTuHomlenun OecnpelieHieHTeH CIYCK HA JIBIXKaX
anonna IOutupo Muypa (37 xner) co ckiaona (45—707)

TaGanuna 7

Hakaou
cxata B | Kateropus kpypussm IocTYNHOGCEH CRIOHOB
rpagyeax
0—6 [Nosoras Ins JBUXEHHR BENOSHHELHCTOB
6—12 | Cnafo nexaTtas JIns KOHHEIX MOBO3OK
12—20 | Tloxaras Ilnis NerkoBHIX H TPYSOBHIX aBTO-
MaIlHH
20—34 | Cunpro nokaras J17s HaBbiOUEHHOrO IKHBOTHOIO
34—45 | Kpyran JInsi ONMHOYHBIX Jrofel
Bonee 45| O6pwBHcTas [ns anbiHHEHETOB

* «Boeunnie ananan», 1950, Ne 3, c1p. 25,
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OIHON M3 BHCOYABIMX BepUIMH MHpa-— Tropn IBepect
(8000 m manm yposHem Mops). Caoxpefmyio Ttpaccy B
T'uManasnx Ha TeppuTopuu Henana npoTakKeHHOCTHIO 3 KM
oH npomen sa 2 mun 20 cex. Korna ckopoCTb BO3pOC/a
10 200 km B wac, Muypa BKJIIOUMJ napamnoT H CyMed
Gnarojapsi HaXONYMBOCTH H MYXECTBY OCTaHOBHTHCH
HemojasneKky OT Tay6OoKo# mpomacT”.

MHOrHe eCTeCTBeHHbie MPEeNsTCTBUS BJHSAIOT Ha pHT-
MHYHOCTb, pABHOMEPHOCTb LIATOB, H CKOPOCTH XOnbGH OT
pasHbIX HeGnaronpHATHHIX yCJIOBHH CHHXKAETCH.

Ha Buicote 2500—3500 »# Han ypoBHEM MOpSi CKOpPOCTb
JIBMKCHHS YMEHbIIACTCA TNPHMEPHO Ha 25%, BHIIe
3500 # — Ha 50%.

JiBHKeHHe B PaCHyTHIY MO TVIHHHCTOMY M COJIOHOEBA-
TOMY TPYHTY 3aMe[JsieTCsl NPHMEPHO Ha 50%, no KOYKO-
BATOMY JIYTy HJIH LeJHHe C TYCTHIM TPaBsiHbIM IOKpPO-
som — 110 26%.

CuibHBIH BCTpEuHBIEl BeTep € TYCTOH MBUIBIO, JIHBCHD,
MeTeJlb MOTYT CHH3HTb CKOPOCTb JBHXCHHS YeJOBCKa Ha
509% wuau mpeKpaTHThL ABHXKeRHE BOOGIe.

CxopocTb NBHXKeHHs1 6e3 JbiXK NPH OTCYTCTBHH TBEPAOH
CHEXHOI KOPKH, BbiIepiKHBaiolieil BeC 9elOBeKa, COCTaB-

asiet [6]:
npu ray6une crera 30—50 ca — no 2 kmf4,
TO XKe, BO—TH cm — no 1 kmlu,
10 e, cpbime 75 cu  — no 0,5 kmlu.

Manuiit 1 6oJbION MPUBAJIL

BuiGop MeCT A5t AP ¥ B aJ 0B CICNyeT Nopy4arb pas-
pefynkam, u3GpaHHbIM H3 TPYIIb OXONA.

Mecto aas Manoro, 10—I15-munyTHOro, OTAhIXa
JIOMKHO OHTb 3aMIMINEHHBIM OT COJHEYHBIX ayueft (B
»kapy) u or BeTpa. Ha coanneneke, Ha ropadelr 3emae
Jydme oTabxath cuas. Ha ronosy non ronosuofl yoop
XOpOWIO NMONOXKKTh Oenblil MJ1aTOK, a elle JydlIe KamycT-

» Ha sbxax ¢ Osepecta H ¢ OBepecta Ha Jbixax, «llpasna»
or 15 u 24 maa 1970 r,
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Puc. 24. Baacneliniue ysasl us sepesxus

1 — npocrotl; 2 — Q8UdHOG: @ ~~ PACKPHIE, O — 3aTABYT; 8 — BOCOLMEDKA;

4 — neran; & — C6A3bI6GHUE JIBYX BEPEBOK; 6 — 7xaUKuUb; 7 — 5erKO 308A3b6i-

80empiii B NETKO PA3GA3LIBAEMBIL; 84 ~ KOHYe60L (ANS CBA3LIBAHUA [OBYX

Kanatop); 86 -~ npamoit (AN CoefHHEHHS BBYX KaHartop); 9 — xHpocmaa nepe-

6R3Ka (Hns CBA3pBaBHs ABYX KaHatop OpH DOMOWH crponos); 10 — wailros

(ans censeipadmEs  MEKAY cofolt ABYX DOpenMeTop); [l —KaK HaTaHyTo
sepesxky



Puc. 25. Budwl xocrTpos:

I — «HoObA» — KoCT2p, UPHMeHseMBIl Afis ROUMera p XoJongywo norony (3 cy-
XOCTOHHBIX eJIOBLIX OpepHa & 30—40 cm, pnuEOl RO 3 M, 3aTeCaREBLIX € OBHCR
CTOPOBEB 80 BCKO LJBHY, W BBa PSOOM JeXaldx 6pepBa [OKPMTHI TPeTbHM
TaK, uroOnl 3aTcCaHHble NOBEPXHOCTH HX OB O6palleHn onda & APYrof.
B mens Mexpy OpesHAMH 34COBHIBAIOT 6epecTy, XBOPOCT H MeNKHE Cyubs.
OroBb HagO BANPaBUThL N0 BeTPY. TOPHT BCIO HOYb H He TpeGyeT PEryAlDOBKH;
2 — 38€30HbIL KOCTEP — OOWUHBIY Yy KuTeseR Talird (ot 5 mo 10 Gpesed Kna-
AYr KOHUlAMH BMECT€ B Bulle 3BE3[bl, 3AXKHIAIOTCR B UeKTpe ¥ MO Mepe cropa-
Husi nofloApHrarotca BHYTPb. Jlaer MHOro mapa); $ — Obbtumpil pycckuil Tae«
evCHbl KocTep — Hanboliee yAOOREIE Ansi uapecoB (OpeBRO NEXMT BLOJb HapBe~
ca, 2—-4 OpepHa NOTOHbile KAapyT 3$8e3fco0pa3HO KORNAMB Ha Hero, ¢ Hox-
DeTpeHHell  CTOPOHSLI, NPOTHBONOMOXKHOH Hasecy). Ilo mepe cropamss ux
NOABHrAIOT, TOAMTCA W ANA Hounera Ge3 Hapeca; 4 — KOCTEp € OTPAIHATELEM
(¢ UOABETPEHHOH CTOPOHb BOHBAIOTCR ¢ HAKNOHOM 70--80° pBa KolNa M K HAM
KJanyT TOPH3ORTARLHO OAHO K& ApYroe Ao BHICOTH ,7-~1 M HECKOIBKO €hIPLIX
06pyOKop nepepa g 1 m nnHHof). [lanatka crasates B 1—2 M oT RocTpa;
b — cranbiofl Tpoc OARHOH 3—4 M, © 2,6—5 mm 3ameeser KOCTPOosylo Ganky #
porynbkr (Ba KORBax Tpoca KPENATCs KOMblla B KapaOMBUHKH C BepesKaMH.
Hns nomBeckd sepep M KOTENKOB KpEnsiTcs HABOHHLIe KPIOKE. BEpXHHH KPOK
npusappBaercs). OcoBeHBO YHo6eH SHMOi: 6 —— KOCTPOShI8 NOAKU U POSYAbKU,
Oeprosan no0cTaska. JenafwTCH ¢ Y4ETOM MECTHBIX YCJaopsii; 7 — npucnocef-
ABHUA U3 CHIDBLIX BETOK OAR NORCBOLi KYXHU: 4 — pyuKa IR CHHMAHES Beapa,
6 — pyurka ANS KPYMKKH, 6 - DYyKKA [J% KBCTPIOJE, & = CKOBODOAHHK, O —
pyvyka nng [opapeilikH
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HEIH JHCT WM JonyX — 310 yGeperaeT 0T COJNHEYHOro
ynapa.

3uMOfi HANO BpPeMs OT BpEMEHH pactTupark HOC, YUIH H
IEKKH CHErOM MJH CYKoHko#. Horu nmoa noptsnkoii xopo-
mo o6MAaThHIBATh ra3eroi, NpeiBapHTeNbHO CMa3aB ee
KaKUM-HEOy b KHPOM (He CONEHBIM).

Bosbine Bcero sa xony 3artexator Horu. YroObl KpOBb
TeKJa NPaBHJBHO, CHENyeT NOJeXKaTh, HE CHAMAsA CHaps-
JKEHHsI, C NOJHATHIMH BBEpPX H COTHYTBIMH B KOJIEHAX HO-
ramu. [osiosy Ha 3emn0 knacte He cnenyer. Jmmath
HaJ0 yepe3 HOC, & He PTOM.

Yem Godiplne Nbells, TeM Godbie xoyercs nutb. UtoGul
MeHblle NHTh BO BPeMsi MIBHXKEeHHS B JIETHIOIO MOpy, a
TaKiKe MeHbIIE TOTETh, MOJE3HO 33 3aBTPAKOM CheCThb
mwenorky conu (10 ¢), naceinaB ee Ha xJe6, H BHIHTHL
2—3 cTakaHa 4Yasi; TO e caMoe nponenatb 3a 00elloM H
Y3KHHOM, B 00IlleM KaXIblil neHs no 30, T.e. NpUMEPHO
CTOJIBKO, CKOJIBKO 4YeJ0BEK TepAeT NpH NOXOoJe.

Jns Gonee HAJHTENBHOrO TPHUBaAa N NPUTOTOBJEHHS
OUIE HajJo BLIGHPATL MECTO, T/l UMEITCs xopoluas
NHTHEBAR BOJA H TOTUIHBO; MECTO MPHBaJa AOMKHO OBITh
3aIUINEHO OT BETpa M OT COJNHKA.

B Jsiecy He pekoMeHAyercda pa3buBartk OHMBAk B uallle,
TaK KakK B 3THX Mectrax 0oJblle KOMapoB, JIETKO MOMKeT
BCNBIXHYTH NMOXKAp, NaJaTka nocne JA0XKAA MeJJeHHO NPo-
CHIX3€T, C BETOK JOJro Kanaer BOAA.

[lpuBan Henb3ss ycTpauBaTbh B HH3KHX, OONOTHCTHIX
mectax. Jlydlie Bcero ycTpamBaTh NPHBAJBL HA Oepery
pexH, B CyXOM oBpare (Ha rnojlorom CKJOHe), HA ONyIUKe
Jleca WM Ha JIECHOH MOJifiHe,

INanatky OOBIMHO cTaBAT 3afHEfl CTEHKOH K rocuoact-
ByomeMy Betpy. Bo Bpems noxns He npHRacaftech K
CTeHaM H Kphlllle NajiaTK{, OHA HAaYHET NPOMOKATb.

Apxutextop A. KosnonHep 3anmpoeKTHpOBan mnepeBO3-
HOft oM («3CKUMO®») M3 XJIOPBHHHJOBOH OGOJOYKH MJO-
manpio 60 #2 Ans oJeHeBOAOB, TIECJIOrOB, OXOTHHKOB.
B nome npelyCMOTpPeHHl criajbHsi, TOCTHRASA, BAHHA, Tya-
Jaer. Kapkac «3ckuMO» BBHINOMHEH H3 BOJONPOBOAHBIX
TpyO, KOTOPble CJYKAT ONHOBPEMEHHO CHCTEMON BOJSHO-
ro otonnenusi, Bec nomuka okosno 500 Ke, yTo no3BOAseET
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Puc. 26. AsrorTypuctckull «6usaK» 6 Tuwixoso

TPaHCNOPTHPOBATDH €T0 B no6oe MecTo Mo TyHApe H Taiire
BepTOJIETOM, BE3/IEX0/I0M, Ha oJieHbell ynpsKke®.

Jlnsi Tpyxenukos Kpafinero Cepepa coO3/aHBl nepebie
06pasilpl CnenHaibHbX GHTOBBIX u3nesuil; aneKTpoones-
ji0, oborpesaiolee npH NOMOUIH rUGKuX 3JACTHYHBIX
TOKONIPOBOJSAIIEX JICHT, KOTODbie BINHTHl MEXIy OByMSl
cnOSMH TKaHH. MHHHATIOpHHE TepMOperyasTop noiaep-
JKUBacT 3a4aHHYIO TeMIepatypy; 3JeKTponanarka H
3/1EKTPOKOCTIOMH], paboTaiouye OT HCTOUHIKA nuTaHus B
12 6; MeIUIHHCKHI 51eKTpOOBOrpeBaTeNbHBI 6uuT, pa-
GoTarouuii 0T CeTH HanpsKeHus. Bce OHA JOJTOBEHHEL,
NpOCTH B NOMB30BAHHH B Ge30nacHbl wE,

B noxone NpHXOAMTCS NMOCTOSHHO HMETDH A€JIo C 3dBii-
spiBAHHEM BepeBOK H peMHefl. B oxumx caydasx HYXHO,
yT06b y3€ He PasBA3bIBAJCs COBCeM, B APYTHX, 9706 bl
OH NIEpKaJ KPENKO H JIETKO MOXHO 611710 ero pasBs3aTh.
Hau6oslee NPUMEHHMBIE B NOJEBOl XKUSHH Y3/IH noxasa-
HB! Ha pHC. 24.

* Tonopauen K Tennoe «2ckpMo». «li3pectns» OT 14 sanBa-
ps 1970 r.
192’;}( amTangos A JKurenam Cepepa. «Mspectus» OT 6 Mapra
r.
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(xanaa umenu Mockest)

Korna Bech 0Tpsift IpUGBIBAET HA MeCTO GOJBIIOrO Tpk-
BaJsia, NMyTEIIECTBEHHUKH TpeXe BCero CHHMAKT Belle-
Bbie MEIIKH (PIOK3aKH) M CKJIANBIBAIOT HX B OJLHOM MECTE.
KocTpoBOii HeMeMJIEHHO NpPHCTYNaeT K IHOArOTOBKE
MeCTa st KocTpa He OJHXKe YeM Ha O M OT JlepeBbeB.
JlexypHble 10 X038HCTBY B 9TO BpeMs COOHpAOT U NOJ-
HOCAT K KOCTPY TOIUIHBO, YCTPAHBAIOT NOXOJHYIO CTOJIO-
Byl0. 32l0pHbIH OTOHEK KOCTPA, Y KOTOPOTO MOXKHO CO-
rpeTbcsi, OOGCYIIHTbCS W TNPUTOTOBHTL NHILY, BCerua
paslyet yuacTHUKOB moxona (puc. 25).

Jlns npuroToBsieHus NMHIM Jyuiue cxurath ay6, Gepe-
3y, osbXy. [Jlsisi HOYHBIX KOCTPOB, KOTOPHE JOJIKHH
ropets JOJro M MENJIEHHO, HCIOJAB3YHATe NHH H TOJCTbIE
KOpHeBHINA. JIJsi CHTHAJBHBIX KOCTPOB XOPOIUH XBOHHBEIE
JIEPEBDBA.

Cyxofi, HecrHuBIIHA XBOpPOCT (BaneXHHK nyba, MOXK-
KeBeJbHHKA, Gepesnt) naetr Kapkoe, nouty Ges3lBIMHOe
mnamsa, CMOAUCTHE XKe BEeTBH COCHBl, €IH JAlT MHOTO
YepHoro AplMa U HCKP.

Bony nsst nuths Beerpa Hajo Opath Bhillie MeCTa NpH-
BaJa MO TEYEHHIO PEKH, pyubsi, 4 yMBIBATBCH H MEITb
HOCy/ly — HHXKe M€eCTa HpHBaja, 4ToOH He 3arpsisHHTD
MHUTLEBYIO BOAY.
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B Tensioe Bpemsi NPH HAJHYHK ynOOHOro 1Jist KynaHus
MecTa cyellyeT OCTaBUTh HA NpHBajie JHWL OLHOIO JIe-
JKYPHOTO, a ¢ OcTaJbHBIMH OPraHu3oBaTh Kynauue. Ilocne
KynaHus — NPHEM MNHIHE H OTALIX.

CoBpeMeHHbI#l aBTOTypuCTCKHiI OuBak (puc. 26) u
KHBasi OPHUPOJla HEHM3MEHHO BBISHIBAIOT B YeJIOBEKe UYB-
CTBA YJIOBJIETBOPEHHS.

3auacTylo BEIXOH «B M0JIe» COTIPOBOXKNAKTCA OXOTOM.
[Ipu 3TOM CJelyeT CTPOro CobsioaTh NpABHJIA OXOTH H
obpanieHusi ¢ OpyXHeM (HeJb3s HaNpaBJasTh
pyXbe Ha YyenoBeKa, Jaxe €caH OHO
He 3apsaXeHO).

JTio6uTebCKUil JIOB PbIGbl Al JHYHOTO NOTpebieHns
paspeliaeTcsi TONBLKO ONpelleJIeHHBIMI OPYAMsiMH JIOBA H
B ONpeJleIEeHHOM KOJHueCTBe.

Hanpumep, o6nacTHasi HHCHEKIus priGooxpaubl LlenTp-
pbiGBOJ paspemraeT peilonoBaM MNOJNBL30BATLCS CJAELYHO-
HIUMH CPeICTBAMH:

1) netHuMH W 3HMHHMH YJOYKaMH: TOMNJIABOYHBIMH,
JIOHHBIMH, NPOBOAOYHEIMH, KHBIOBHMH, OTBECHOro GJec-
HeHUst, HA GJieCHBl U MOPMBIIKH ¢ OOMIMM KOJHYECTBOM
kptoukoB He Gosee 10 mT. Ha pblbosoBa; 2) CHHHHHATOM,
HaxJbICTOM H JIOPOXKKOI; 3) KpyxKkamu He Gonee 10 wir.
aa JOIKy; 4) ®epanuamu e 6osee 10 mwT. Ha prGONOBA;
5) noanyckamMu ¢ o6mHM KOJHYECTBOM KPIOUKOB He 60-
gee 10 mt.; 6) ONHHUM NEPEMETOM C KOJAMYECTBOM KpIioy-
KoB He Gojsee 10 mt.

B nepuon 3anpera paspelyaercs JOBHTH PblGy TOJNBKO
ONHOB YIOYKON M CNHHHHHTOM BHE MeCT Hepecta TNpo-
MEICJIOBBIX PbLO.

Buuiop pbiGbl CHOPTHBHLIME K JIIOOHTEILCKUMH OpY-
JAHSIMH JIOBA He JIOJDKEH TMpPEBHIIATE O K2 HA OJIHOTO
pbi6onoBa B CYTKH.

Bo Bcex cTpaHax MHpa €KETOAHO BLUIABIHBAETCS B
cpenteM 30 MuH. 7 puiGhL [TepBoe MecTO B MEPOBO# J10-
Gblue 3aHHMAIOT CENbAM H BTOPOE — CAPIHHBIY.

* Cronbko BHIaBnEBAeTCs PHOH? «CelbcKas KH3Hb» OT 28 mio-
nst 1968 r.
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IIpocrpancreennoe sulenue ecrv gude-
Hlue USMepuTeAbHOE € CAMO20 HOMGAQ

€60€20 pa3sUTUS.
H. M. Ceuenose

IMPOCTENMHIVE
IMPOCTPAHCTBEHHDIE USMEPEHMSI

Faasomep

Cnoco6HOCTL YeJOBEKA ONEHHBATL HA r1a3 PacCTOAHUS
0O OKPYKAWLIHX ero NpeNMeTOB H PasMephbl TPEAMETOB
HA3BIBAETCSI TJa30Mep O M.

TouHOCTh OnpeneneHHs PACCTOSHUE TJIa30MepPOM BeChb-
Ma pasnuyHa. Ha pucrasnum B 1 k# u Gonee omnGxu
nocruraior 50% u GoJibllie, HA MAJBIX JUCTAHIHAX OHH
3HAYHTEJNDbHO MCHBILE, a ¥ JI0Ael ONbITHHX He NpeBbla-
ot 10%. Ilpu 3T0M OTHOCHTeNBHBIE paccrosnusa (Oauxe,
Janblie, BHIE, HHXe) FJia3 OHEHHBAeT ropasjo TouHee,
yeM aGCOMIOTHBIE.

Besanunna ommMOOK NPH ONPENENEHHNH PACCTOSHHA He-
BOOPYXKEHHBIM  IJa30M  XapakKTepusyercss  JaHHbIMH
TabJa. 8.

VY kamJI0ro 4eJIOBeKa CyIeCTRYIOT NPHCYLIHe JIHIIL eMy
ocoGenHocTn pasiuvenust npeameroB. HMx HeoGxomumo
BBLISICHATH NyTEM JIMYHBIX HAOMIONEHHil. YMEHHe TJa30-
MEpHO OLIEHHBATh PACCTOSIHYS MO NOKA3ATeNAM BHIHMO-
CTH OTHe/bHLIX NPEeIMETOB MNPHOOpETAOTCH NyTEM HC-
NOJIb30BAHHSA HHIMBHAYAJbHHX OCOGEHHOCTed BHAMMO-
CTH, KOTOpble YCTAHABJIHBAIOTCH CJENAYIOLWHM 06pasoM.

Ta6nuua 8

JHCTAHLHA B KM Quinbka B %
]
Bauxune (go 0,5) - - . 10
Cpezanue (or 2 fo 4) - R o 20
Boapwwe (cepaue 4) - - - - - . . . .| po 40--50 |




VYCJIOBHLIE OBO3HAYEHUY JJis IANTUCH
ATMOC®EPHHX fABJEHHNH
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Huctul  eo3ayx
Besobraunan mnoroaa
Tlopeuenpan  ofaaunocrs
flepuctiio  obaaka

Chromerrio  o6rsza

Kyuennio obrama

Ausnesne ( rpososse) ofinka

TNacuypuas norosa

Sapauga

-OrasrcBmaz rposa

Banskag rposs

Anprepnii A0xAb

Mopoce ( ovene meaxud n rycrolf
MOpOCHIWNI AOXAD )

Pagyra

Poca

Aurza man tymosanf
BOSAYX

MosemauR ryMan
Tyman
I'pas

Samepsmer #ok& EFn rewmic

B ppeAuerax
Caer

Moxpud eger
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Ausseeunt cuer

Cueroscit  noxpos

Hgeir

Aegnnoli goman

Coemnag rpyoa
Agsanme wram
Hsuopozn
Fosoreanga

Berep (crperka moxa-

ShiBaeT HanpabBAeRMe
BeTpa, 8 odepetiie =
exopoeTh: oo mepo-
4 noTpa B coxymay muK
2 Gaare)

flosenon
Husoran murean

Mererr ¢ npnasenncn

crera

Mraa

Nunrpan 6ypa
Byprui E?;_;‘ € Erpay
Hlxsaa

Mapax

Kpyr soxpyr Coarma
Besey Boxpyr Coarga
Croabn ororo Coanga
{lorsproe cusipue

Kpyr moxpyr Ayaum




Ta6auna 9

DaKkTOpEl, BAUSICILHE HA BHIHMOCTL TpenMer
3 CTaHOBUT-
g BO3- panuune | 0po- cs
2 ocee- | BuimeHne | ppems | BOmHOTO aue BUAHMBIM
& BET meH- wan eyTOK po- dak- ¢ pac-
k) HOCTD rOpU3oH- crpancTBa | Topw | CTOAHMA
- TOM B M

Ha6mwopatens onpejensieT Ha rJyas pasjJHyHHE pac-
ctosinnus. CreneHn yMeHBIIEHHst TIPEJMETOB MO BLICOTE B
34BHCHMOCTH OT PAacCTOfHHS NOKa3aHa HHIKE.

Pacctosinne B & - - 100 200 300 400 500
Crenesb yMespmennst 1:1 1:2 1:31:4 1:5 8 1. L

[1pu 9TOM yuHTBIBAETCS BJMAHAE [E€PEYHCJICHHBIX BbILIE
$aKTopoB HA BHIMMOCTL TpPeAMETOB. 3aTeM yCTAHOBJIEH-
HBIE TJ1a30MEPHO PACCTOSHHSA NPOBEPHAIOTCSA MO KapTe MU
HEenOCPeACTBEHHO M3MEepEeHHeM IIaraMH H OfNpelenseTcs
BenyuMHa norpemHoctd. Takue onpenenenus paccTOsHu
H BX NPOBEpKa NMOBTOPSAINTCS B PA3NMYHLIX YCJIOBHAX BH-
NUMOCTH [0 TeX [op, noka Habsopatens He npHobperer
COOTBETCTBYION[MX HABBKOB OLEHKH BCEX PAaCCTOSHHI,
npi KoTopHx omubKa He npesbimaet 10%.

VcraHogryneHHHE 0COGEHHOCTH BHANMOCTH OKPYKAOMLX
npeaMeToB HaGJoaTenb 3aHOCHT B NAMATKY DacCTosi-
Hpfl, ¢ KOTOPHX OH HauuHAeT WX pasnmuath (1abi. 9).

[TaMsTKy HAZ0 NOCTOSIHHO NPOBEPSiTH, KOPPEKTHPOBATH
¥ TONOMHSATL HOBHIMH JAHHBIMH, KOTODHeE NOMOTryT TOU-
Hee ONPeNeNNTh PACCTOSHHSA.

Monesno otmeuath B rpade «[Ipoune Qakropbl» ar-
MOC(epHEIe SBJEHHS, HPH KOTOPBIX Bexercs Habaioe-
Hile, NOMB3YSICh HPHBEACHHBIMH YCJOBHBIMH 00O3Haue-
HUSMH, TIPHHATHME B MeTeoposnorun( cm. ctp. 81).

[nasomep — HHAUBHAYyaNbHAs CHOCOOHOCTB YeyOBeKa,
KOTOPYIO MOXKHO PasBHTb MyTeM MOCTOSIHEBIX M Tephe-
JUBBIX yTpaxKHeHuH.

JKuTenn paBHMHBEI HENJIOXO OUEHHBAeT paccToalne Ha
POBHOM MecCTe, HO fe/1aeT rpy0nie OIHOKH B ropax U Ha
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Mope. T'opoxaHul yacTo TepsieTcsi, KOTZa €My Haj0 Ofpe-
JeNUTh PacCTOsiHHE B €CTECTBEHHLIX NPHPOJHEIX YCJOBH-
Ax. Jlnst pasButHA Tia3oMepa HAl0 B PAsHBIX YCJAOBHAX
MECTHOCTH, B Pa3HYIO NOTOLY YyNPaXKHATL CBOH rjas B
OnpeliefieHHH pacCTOsiHUM, cpaBHHBAs pe3yNbTaThl C 0O-
KasaTtesiiMH PacCTONHHI, H3MEPEHHHX KaKHM-JIHGO TOY-
HbIM npuemMoM (npufopoM uaHM no kKapte). B pasButuy
rjasomMepa OrpoMHYIO POJIE HIPAOT TYPH3M, aJbNHHHU3M,
0XOTa, Pa3NHYHBIE CNOpTUBHEIE Hrpbl: (yTOOJ, XOKKeH,
TEHHNC, TOPOJKH, GacketCoJ, BOEHOON W ApyriHe BHIbI
cropTa.

Hto6bl yMeTh NPaBHJIBHO OPHEHTHPOBATLCH, HEOGXOMIH-
MO OBJaJ1eBaTh HABHIKAMi OBICTPOro M Hanbosiee TOUHOTO
BbIOOpa raaBHOro opHeHTHpa (06bEKTAa MECTHOCTH, BbLJlE-
JIAIOUIErOCs HA OKpyXkamwileM (OHE), ONpeleseHuss npo-
CTEHIINME COcO6aMH PACCTOSHUE W pasMepoB HabJmwo-
JaeMbIX TIPEIMETOB, UCTIONB3YEMBIX 1715 OPHEHTHPOBAHHS.
PaccmorpiM HekoTopbie H3 3THX CnocoGos.

Onpenenenne paccTosiHui

1. Hamepenue wazamu. Muorue npu xonple nenawt
HACTOJBKO ORMHAKOBBIE IIATH, YTO OHH MOTYT CJAYXKHUTH
CAHHULEH H3MEPEHHS PACCTOSHHIL,

Ecnu npuyunts ce0sl CYHTAThL He OTHENbHBIE IUArd, a
yepe3 ABa lIara HA TPETHH, NPOU3BOJS CYET NEPEMEHHO
NoJl NPaBylo H JEBYIO HOry, TO NPOf/IEHHOE pPacCTOsiHHE
NpoCTO MepPeBOAHTCS B METPH. HeKOTOphle CHUTAOT Hia-
ru He Tpodkamu, a napaMu. I[loCTosiHHO ynpaxHssich
MOXKHO NPHBHKHYTP CYHTATh INArH B yMe NOUYTH Mexa-
HHYeCKH.

[Tocse xamzuofi COTHM TpOEK NIArOoB CYET HAYHHAIOT
CHOBa H3-3a CJIOXXHOCTH NOBTOPeHHSI GOJBIUMX TPeX3Hau-
HBIX yucen. Ina oOnerueHusi 3aNOMHHAHHS OPOHIEHHEIX
COTEH TpOeK IIAroB MNPHOGEraldT K MNOCJAENOBATENBHOMY
3arufannio NaJbleB, NEPEKIaNbIBAHNIO CIHYEK H3 ONHOTQ
KapMaHna B Apyrofl, oTMeTkaM Ha OyMare HJIH ApYTHM
cpencrBam.

Jas nosyyenus Hanbosiee TOYHBIX Pe3yJbTATOB H3Me-
peHust paccTOAHHE HeOOXOAUMO MNPOBEPHTL JJIHHY CBOETO
ulara, y3HaTth TaK HasblBaemyio Ueny mara, [Iposepky
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Jlyyliie NPOM3BOIUTL Ha IIOCCEfHOH j0pore ¢ KMJIOMETPO-
BuiMH ctosnbamp. PacctogHue MeXAy HHMH [OPOXOLAT
HECKOJILKO Pa3 ¥ BBIBOJAT CPEJHION BEJIHUHHY IIara.

IMycts, Hanpumep, Ha 1000 # cpennee KONMUYECTBO MIa-

v 1000 20
ros oxasanocs pasubiM 450 Tpofikam. Torna-—jzy= g~
Kaxnbie 9 Tpoek miaros cuutaem 3a 20 m, 1. e. B 100
TpoliKax LIATOB 3aKJouaeTcss NPHOAU3HTEAbHO 222 M.

OGBIKHOBEHHO [JHHA [1ara paBHA TNOJOBHHE YeJOBeue-
CKOTO pocTa, CyuTas 0 YpPOBHs IJjas, T. €. B CpelHeM
0,7—0,8 m.

TounoCTHL H3MepeHHUst pacCTOSHUM 1IaraMy 3aBHCHT Kak
OT xapakrepa peabeda MECTHOCTH, TaK H OT ONBITHOCTH
pabmopatens. Ha poBHOR MeCTHOCTH IIAarH nOYTH OHM-
HaKOBHI.

B cpenHeM MOXKHO NPHHATDL, YTO OIIHMOKAa B H3MepPEHHH
oTpeska myTH maramu coctaBasier okono 0,02 npoitnen-
Horo paccrosinus. [lpy 2TOM Hano crapaThesi AenaTh POB-
Hble [1ard, He YKJOHATHCH B CTOPOMY OT HaMedeHHOro
HaNpaBJeHHst U He TONTATbCS HA MeCTe.

PaccTosiuusi MOMXHO H3MEPSTH U BpeMeHeM, 3aTpaueH-
HBEIM Ha XOAsOy uan e3ny. JlJs 3TOrO HYXHO 3aMeTHTh
KOJIH4eCTBO YaCOB WJH MHHYT, HeOOXORMMHIX NI Npo-
XOXJIEHNS HJH Mpoe3na H3BECTHOTO PACCTOSIHLA.

YesoBeK TNPOXOAHT B HAaC CTOJNBKO KHJIOMETPOB,
CKOJBKO Jedaer maroB B 3 cek (npu nprare JJIHHOH
0,83 n).

[llaroM uesJOBEK ¥ JOWAAb TPOXOAAT OKOMO 5—
6 kmf4; peicoio gomans npoberaer 12—15 kulu.

[TpoxopuMoCTe MeCTHOCTH OOYCJTIOBJIHBAETCA  pelibe-
(oM, TIOYBEHHO-TPYHTOBbIM U PaCTHTENLIBIM MOKPOBOM,
ruaporpaduyeckoil ceThbio, NyTAMH COOOMIEHHs], A TaKXKe
BpeMeHeM rojia u COCTOSIHHEM MOTOJBL.

Blosie XKEAE3HOJOPOKHOrQ TOJOTHA HEPelKko BeTpe-
YaloTCsl KOCHle JOHIedKH C APOGHOR Hajmuculo. ITO
YKAOHOYKA3aTeNH, NOKA3bIBAKILINE YHCJAHTENeM JApobH
pasmep ykaona (sanpumep, 0,003 unu 0,005 yrasbiBaer,
YTO MyTh NOJHUMaeTcs (ecJaH BBEPX) HJJ ONyCKaercs
(ecnn BHE3) Ha 3 man HA 5 mm Ha Kaxnywo 1000 mn),
a 3HaMeHaTeJeM — NpOTsKeHHOCTs yKiaoHa (150 wunn
200 — yraon uaet Ha npotsikerun 150 uan 200 ). Hu-
Tasi 1po0H, MOXKHO JErK0 COCYHTaTh  NPOineHHOe
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Ta6auna 10

HauMeHOBaHHE OPeIMeT# Paccrostue
(B kM)
Bonpmme 6ampn, uepkBu, 3J€BATOPEL - + + » « - - 16—91
HaceneHHbIE IYHKTEL - = + » = = = = = = « « o + - 11
KpPYIHEE S3AHHS  + o « » + » « o = o =« = o - 9
3ABONCKHE TPYORI « « « = « ¢ » = = « « o+ » = « 6
O1nenbHLIE IOM@ - - -« - -+ -« A 5
OkHa B nomMax Ges nepen.nems ..... e e 4
Tpy6sl Ha KpHWAX . - - e e e e e 3
OTnenbHble NepeBes, CTO.HﬁbI .monn- S e e 2

Mauwm HE, NOBO3KH Ha 3emje - C e e e 1,51

(B m)
{llacen camonera - - - - - - 800
Jlowany, cxm—-—pasnuqarmcg HOTH « « o o « « « = 700
TlepenneTs! B OKHaX - « - - « - « » = = o+ « = - 500
FONOBA UENOBEKA . - « o« = o = o = o s « + - 400
IleeTa M YacTH ONEXAH - - - - . 270
Uepenuua, NOCKH Ha Kphllax, JHCTHA uenenben . 210
[TyroBuisi, noppoGHOCTH ouex(m,x e e e 160
Jlvga nmogei - . - - - - 115
BoipameHue JIMHa - - « -+ » s s e o oe oo s 100
Ina3a yenoBeKa — TOUKAMH - « = = = = s o = > - 60
BelIKM TNa3 - o o - = « = o o o e o e e 20

PacCTOSIHHE H BHIUHCJAMTL PASHOCTb BBHICOT ABYX COCEIHHX
Touek nNytH. Jlis NAHHBIX BeJHYMH PA3HOCTb BHICOT €O-
ctapnsier 0,003X 150==0,45 # u 0,005X200=1 .

Crenys BIOJIb KEJE3HOAOPOKHOTO HyTH H YYHThIBAdA
3HAKH YKJIOHOYKa3aTeNsl, MOXHO OPHEHTHPOBATBCH He
TONBKO B NPOfi/IeHHOM PAacCTOSiHHH, HO H BBIUHCIHTDH, HA
KaKyi0 BBICOTY B OOMIeH CIOMKHOCTH Neuexoj MOLHAJICH
HJIM ONMYCTHJICS HA MECTHOCTH.

VKJIOH MeCTHOCTH NOj HOTAaMH HayKHaeT OIYLIATHECH,
KOraa OH npepwiiaer 2°,5',

2. Hsmepetue no uOUMBLI deTanaM npeaMPToe Ha-
6monas 4eaoBeKa C PasHbIX PaccTOsIHHi, JierKO 3ame-
THTb, UTO 1O MePe €ro ynajieHust OTIeNbHble M0JAp00-
HOCTH OfleXkibl, Juua, (Guryph penaiwrca mis  HabJjio-
Jatessi HePA3NMYHMBIMH, a 3aTeM nucuesawT. Buaw-
MOCTh AeTaJiefi MeHsieTcs B 3aBHCHMOCTH OT BpeMeHn
CYTOK, COCTOSiHUMS MOroibl, spkocTH (howa H camoro
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npenmera. Tak, HanmpuMmep, B CYMEPKH, B JOXJIHBHIA
JIeHb B TEHW Jleca BCce NpeiMeTHh KaxyTcsl jajblle u,
Ha060opOT, B AACHBIHA COMHEUHHH JeHb HA OTKPHITON MeCT-
HocTH — OJiMXKe.

Ins pacrnossaBanust TmpeiMeTOB TNpH HOpPMasbHOM
3PEHHHM M XOPOLIHX YCJOBUAX BHAHMOCTH MOXHO DPYKO-
BOJNCTBOBaTbC Tabsuliell pacCTOfHHA PasJHYHMOCTH
NpenMeToB, COCTaBJIEHHOH MO MHOrojgeTHuM Habjone-
Husim (raén. 10).

3. Hamepenue no yei08blM eeauduHOM npPeoOMeTos.
Paccrosnus MOXHO onpenessitb npHOJNXKeHHO MO yrJo-
BOM BeJHuKHE BHIMMBIX OOGBEKTOB, €ClH HX JMHeHHas
BeJIYMHA 3apaHee H3BeCTHA.

Bunumast, i kaxyuiasicsi, Beuunda o0bekTa 3aBH-
CHT OT yrJia 3peHHsi, HWIH OT yIJIOBOH BeJIMYHHBI 3TOrO
00beKTa, KOTOpast yMeHbLIAETCst MO Mepe ero ynalieRHs
OT IJia3a ¥ YBeJNMUMBAETCH MO Mepe ero MpHOJHXKeHHs K
HabnonaTeno.

Ecnn usBecTHH BHCOTH HJIn  pasMep o6wekra [
(ta6a. 11), Benmunna monpyunoro npeamera H u pac-
CTOsiHMEe N0 Hero JI, TO MOXHO OmpelleSiUTh DACCTOSHHE
Jl no o6vekra I1 mo ¢popmyde

A _Ja
T~ H"

otkyna J=JI -Z—

Ji
Ecan NpHHATE OrHOLIEHHE H 34 NMOCTOSAHHYIO BEJIHUYH-

Hy, pasnyo 100, a Benuuuny [T — 3a mepemeHHyl0, paB-
HYyIO, Hanpumep, 3 M, TO0 paccrosHue [l Oyner pasHO
100X3=300 .

B kauecTse nOCTOSIHHOrO paccTosIHKUS OT ryasa HabJo-
natens no npenMera H pna ynobGctea NMPHHUMANIOT NJIHHY
BHITAHYTO!N PyKu JI, pasuyto npumepHo 60 ca.

Torna Benuuuna npeaMera H npu noctosHnoi seanyu-

He  OTHOLIeHHus
60
100
HOro ujM IHaMeTpy KpYIJIOTO Kapauaalia,
[IpuMep. Mbl BUONM BeJIOCHNEAUCTA, BLICOTA KOTO-
poro npuunmaercst pasHoit 1,75 a. Crasum nepen co6oi

7 =100 nomxna 6T paBHa

=0,6 c¢m =6 mm, T. e. IPHMEpPHO IIHPHHE CpaHe-
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Ta6anua 11

Cpepuuil

HauMenoBanue npeaMeToR paaMep TpEAvMeTa

Cpennuil pocT Newexoma . - - - - - - - - L75 m
[Mar cpempero uwesopeka - . - - 75 cm
Bricota uacTH oéymn HOTH OT 3eMIH no

KOJIEHa 50 em
Paamax pykH OT ce penmm rpyzm no OCHO-

BaHuSl NANLLER - .. e h e e e 71 cm
[lupuna 0BYX JajioHel, CHATHIX B KyJlaKH,

C BLITSIHY THIMH HaBCT peuy GOMBbILMMH N1 bIlaMH 30 cm
JlnuHa 4acTM pPyKM OT JIOKTA [0 KOCTOYEK

NafblieB CKATOTO KyJdaka - « - « « - « - - 35—40 om
PacTBOp Mexzy KOHIaMH GoJNBIICTO H yKa-

SaTeJILHOrO NANBLIEB PYKH - - - - - - « « - 18 cm
Hnuna euITAHYTOH pykm . . . . coe . 60 cm
Iauna canepHoil Jonath C qepeﬂxom A 10 »
IliuHa BejlOcHIlEa HJIH BHCOTA €r0 C Be-

JIOCHITENHCTOM  + « + » + =+ « - - 1,75 m
IlnnHa.nomaxm------------- 2,13 m
BricoTa BcagHHKa - - - - . . 2,50 m
Jlerkopasi ManiHHa, BHICOT2 Kysoea H nmma 1,60 1 4,2 m
I’ pysoBasi MallMHa, BHICOTA Ky30Ba M JJIMHA 2,00 u 55 u
Bricota W JJIHHA nacca}xnpcnoro KeJIe3HO-

0 POXHOr0 BaroHa - - . 4,95 u 24,5 m
Bucota u anuea TOBapHOFO 4-0cnoro xe-

JIe3HOJO |-OXHOrO BArOHa - - - - . 4,00 u 136 m
Bricota u miuHa 4-ocHoil )Kenesnou.opom-

HOH LHCTEPHBI - - - e e e 3,00 1 9,0 m
Brcota ¥ pamHA 4-ocnon }KeJIeSHOILOPO}K-

HOH nnarQoOpMe - . . - ce e 1,60 u 13,0 »
BricoTa )Kenesnonopo;xnon 6ymm. e - 4,00 m
Iy puna xeJe3HOHO POKHOIO MEXAYNYTbS - 4,10 &
[llupHHa XeJe3HOKOPONKHOTO HYTH - - - - 1,62 m

FOpH3OHTANbHO KAPAHNAUl Ha pAacCTOSHHK BHITAHYTOH
pyku. BuanM, 4to OH 1O CcBOE# TOJ/ILIKHE TOUHO NOKPHI-
BaeT BejocHneucra. Torga paccrosiHie N0 HEro PasHO
1,75X100=175 .

Ecau Kapasgan nokpuiBaeT oGbeKT ¢ BLICOTOM, B 2 pa-
3a GoJbluedl CpefHerc pocta uesioBeKa, TO paccrosnue
paBHo npuMepHo 2X1,75X100=2350 .

Ecnu wer npeamera, B 100 paz MeHblIEro [JHHH BLITS-
HyTOl PYKH, MOMKHO BOCIOJb30BATbCA CJy4YaiHBIMHU
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npeaMeTaMH, HAXOASILHUMHCS B JPYrOM COOTHOLIEHHH C
LJUHON BLITAHYTON pyku (cM. mpua. 3).

4. [Inactunka Jluonde. Ecnu 8 dopmyny M = JI —g—-

NOACTABUTh JJIHHY BLITAHYTON pyku JI==60 cm, a pocT
yesioseka [l mpuuaTh paBHbiM 167 cM, To ¢opmyna ans
YacTHOIrO Cayuas — olpejielieBHs PAcCTOSAHHS OO BHIH-
MOrc BO Becb POCT uesloBeKa — MOxeT ObITH yIpollleHa
60 em X 167 e 10020 ca®

A= H mn e

[Tocne npeepautennsi 8 KuAOMeTpL 1 Aefenus Ha 1000
(opMyna npumer BHJ

i
ZZKM—HMM’

T. €. PacCTOsIHHE B KHJOMETPax A0 YesJOBeKa PaBHO elH-
HuLe, feJIeHROH HA YHCTIO0 MHJIJIMMETPOB, OTCYHTAHHLIX MO
JiMHe#Ke Ha BBITRHYTOH pyKe (Ha paccrostnuu 60 cm).
Hp.umep Ecnu uenoek 3akpbiBaeTcs CHUYKOM
TOJMIMHON 2 MM, TO paccrosinue f0 Hero pasHo 0,5 ka,
uan 500 , a echu TOHKHMM KDPYIJIbIM KapaHpaumioMm ToJ-

muuoit 4 mm, 10 J =-zmn =250 m.

Ilns ynpollennusi u3MepeHusi pPACCTOSIHHE 3THM CIOCO-
6om npoQ) ®. I'. [le-Jluonpe NPENOKUI  (PHMEHSTh
NoApYyYHLll HPUOOD M3 aMIOMHHHEBOH MJIACTHHKH CO CTY-
NEeHYATRIMH BLHIPE3aMH, PasMephbl KOTOPHIX COOTBETCTBYIOT
Kaxyuefics BeJIHUHHe 4YeJoBeKa CpPefHero pocta, Haxo-
OSHMUEroCss Ha pA3HBIX paccrosuusix 0T Habmonartens
(puc. 27).

Hanpuwmep. HanpaBup na yesnoBeka miacTuuky B
BLITAHYTO! pyKe, ycTaHaBiHBaeM, 4TO (HUTypa LeJIHKOM
3anoJIHAET YeTBEPTHIN C/IeBA BEHIpe3 NJACTHHKH C Haf-
nuchio «125». D10 3HauuT, YTO paccTosHMe OT Habmona-
Tenst 10 o0bekTa pasHo 125 m.

Hamepenne paccrosnuii no yriaoso#l BesMunHe npeaMe-
TOB C TPHMGHEHHEM MOJAPYYHHX NpHcnocobieHuii mpak-
THYECKHM He 3aBHCHT OT pelibeha MeCTHOCTH, OT OCBellle-
Hus ¥ OKpacku npenmeros. [TorpenHocTu Takux usmepe-
Huil HocAT GoJiee MOCTOSIHHLIM XapakTep W nocje TpeHH-
pOBKH H NpuOGpeTeHHs! COOTBETCTBYIOINErO HABLIKA He
HOJXKHbE npesuiiatb 109.
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Puc. 27. aacrunka Jluonde

5. Onpedenerue paccToanull npu NOMOULU «THICAYHBLEY.
OnpuM u3 cnocoGOB H3MepeHHst pAcCTOSHME NO YriaoBOH
BeJIMYHHE TPeJIMeTa fBJsIeTCsl ONpejlefieHHe HX MpH I10o-
MOLLH «TEICAYHBIX». ST0T cnocob 3akiouaeTcs 8 CJenyio-
LLEeM.

Kpyr conep:xut 360°. Kaxasiit rpagyc penurcs na 60/,
a MHHyTa — Ha 60", T. e. OKpYKHOCTb cogepxHuT 21 600
uan 1296 000.”

Jns nonyuenus npoctefilledl 3aBHCHMOCTH MEXJy JiH-
HelHLIMH H YIJIOBLIMH BeNHYHHAMH HANO PA3NeSHThb OK-
pyxHOcTh Ha 6000 paBuLIX yacTed,, HA3LIBAEMBIX «T bi-
CsUHHMH» B TakoM ciyuae yrjioee BejaHYHHLI OynyT
H3MepsiTLCH He B FpajfiycaX, MHHYTaX M CeKyH]aX, a B
«THICAYHBIX»™.

Yrom B ONHY «THICSUHYIO» B OGLIYHOM TPALyCHOM H3-

MepeHHH DaBeH —2—88—0 =0°06==3'6=216" n oboznaua-

* ¢THcA9Hag> — BeJHYHHa LEHTPAJIBLHOIO Y12 OKPYKHOCTH,
onypawllerocss Ha Xoply, AduHa kKotopoli pasha 0,001 mammnu pa-
ruyca (DpunrMas BO DHEMaHpe, YTO TpPH MaJBIX yryax H 3unauu-
TEbHLIX PAAMYCAX KPYra BeJHYHHB! XOPIH H JyTH MOTYT OblTh Dpu-
paBHEHL).
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Puyc. 28. Pyxa u nasvyo. 8 ¢TolCA4HBIXS

ercst 0-0,1 1° o6niaHOro yrioBoro uaMepeHusi paseH
5000

g0 —16°7, okpyrnenno 17 «rhicsunnix», uan 0-17.
Yron B 30 «THcsuHBIX» o6Goznauaior 0-30, B 123 «Tui-
CayHux» — 1-23 n 1. 1.

Ecnu B dopmyne ZZ-——-JI—Z 3aMeHuTh JI=1000, H=Y

(yron 3penus), TO NOJYYHTCS 3aBUCHMOCTb MEXKAy yr-
JIOBOM ¥ HCTHHHON BeJIHUHHAMH TpeAMeTa H PacCTOSHH-
eM AO Hero

7
= 10007.

Bcerna umeercss ROCTaTOYHOE KOJMHYECTBO MOAPYUHBIX
Mep, BeJIHUHHY KOTOPHIX B «THICSUHBIX» MOXKHO BHJIETh Ha
PHCYHKAX HJIH BHIUHCIHTL camumM (puc. 28).

Yrnosast BeJIUYHHA, MY YTJIOMepHAas «IleHa», NaJbleB,
KyJaKa, cnnyeynofl KOpoOkw, CIMUKK, Kapanjalia, fBaj-
IIaTHKONEeYHOH MOHETH!, THJb3bl M JAPYTHX MONPYYHBLIX
NPEIMETOB B «THICAYHLIX® OIpEeNeNsieTcsl CJHEAYIOIHM
cnocobom.

Bepercs nauna suTsanytoit pykn nabaonarens (hame-
peHHas NpH CAaMOKOHTPOJE), T. e. PACCTOsAIHHE B MHJIJIH-
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Puc. 29. Hamepenve daunol 6oiTanyTol pyru

MeTpax OT ryiasa #abmonarens [0 NOAPYYHOTO mpeaMe-
Ta, YTO MOXKHO H3MepuTb HUTKOH (puc. 29). 3atem us3-
MepsieTcsl BeJqHYHMHA IAHHOIO MOJPYYHOrO MpeaMera B
MHJUTEMETPaX U AEeNUTCA Ha AJIHHY BHITSHYTOH PYKH.

Uucsio TLICAUHBIX AOJel B necsiTnunoil apobu, nodyen-
HOH OT 3TOrO Jie/leHHsi, U JlaeT YIJIOMEpHYIO <«UeHy» H3-
6paHHOro mpeiMeTa B «TLICAYHBIX» (CM. Tpua. 4).

[Tpuwmep. Uupuda o6GuikHOBEHHON cnuYeyHoO# KO-
poGku pasHa 37 mm. Eciiu NpPHHSATH JJIMHY BLITSHYTOM
pyxu 600 mm, TO yrioMepHas «ueHa» WHPHHLL CHIHYEYHOM
kopobku Oyner pasma 37/600 = 0,061, T. e. 61 «THiCsiy-
pas», uiu 0-61.

ITonb3oBaThed 3THUMHE MepaMH HaZO TaK: B3fB KOMEHKY
B BLITSIHYTYI0O DYKY, CMOTPHM, 3aKPBIBA€T M OHA MO ee
IHaMeTpy BLICOTY KeJe3HoLopoxHOH Gynku (puc. 30).
Ecnu suicora 6yaxu Ham usBectdHa (4 M), TO 3TO 3HAUMT,
yTO Mbl BHIHM ee nop yriaom 0-25 (npua. 4). Haxonum

BEeJIHUHHY OJHOH «THICAYHON» (—-55—~ =0,16 a). Caeno-

BATeJIbHO,  paccTosHue A0 Oyakd  6yjner  pasHo
0,16 X 1000=160 .
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Puc. 30. Onpedenenue paccrosnus no evicore npedmera

ITpumep. Hano uamepure paccrosHue [0 10Ma,
JJTHHA KOTOporo #ssectHa M cocraenaser 40 m. Onperne-
JiseM ero YrJOBylO0 BeJHuUyHYy. JlONMyCTHM, HONYYHJIOCH

17.1000
50 «teicsigneixs. Torpa paccrosinne no noma J== —5
40-1000
=0 800 # (puc. 31).

Ecnu yrioBylo BeqHUHHY NPEIMETa B «THICSUHLIX» H3-
MepsiTh CIHYKOH HUJIH JIUHEHKOU C JleJIeHHSIMH Ha MHJJIN-
MeTpH, ee Hano yaaasts or raas na 500 mm (50 cm),

Torna penenue B 1 mm, Gyner paBHO HJIH

’

500’ 1000
T. e. IBYM «THcAYHEIM» (0-02).

6. Onpedesenue paccTosHuil HO UBMEPEHHBIM Y2AQM.
Kaxjeifi npeaMer, BUAHMBIE mon yraom 1°, ynajen na
paccrosnue, B 87 pas 6osblliee CBOEro pasMepa B rorMe-
peunuke (tounee B 57,3 pasa). [lanka pnumon 1 m nua
pacctosuun 57 m uAM JAHHOH 1 ¢ Ha pacctosiuun 57 cm
BHHA TOJ yrjiom 1°,

Ilns u3Mepenust YrJOB MOXHO BOCHOJIb30BATLCH Clie-
JYIOLIUM NPaBHJIOM,
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Puc. 31. Onpedenenue paccrosnus no daune npedmera

Kaxneil npenMer, KOTOPLIfi NOKpbIBAETCS HOFTEM yKa-
3aTesibHOro nanena (1 cau), susen nox yraom 1° u orcro-
WT Ha paccrosnud, B 57 pas GOMbLIEM CBOEro monepey-
nuka. Ecnu Horote nokpuiBaer mnososumy npenMera,
SHAUHT, YIJIOBas ero BeiMYMHA paBHa 2° a paccTosHue —
28 nonepeynnkam.

[Ipu yrne B 1’ paccrosinne B 3438 pas Gonbuie pasme-
pa npeamera, 8 0,5°—s8 114 pas, B 5°— 8 11 pas, B
7°— B 8 pas.

Yriosoe paccrosiHme MeXgy KOHUAMH GOMBIIOrO u
YKas32aTe/IbHOr0 NaJsbleB, MAKCHMANLHO PA3IBHHYTHIX, CO-
orBetctByeT yriy B 15°. Hlupuna wetvipex nambuer y
Janionn pasua 7° (puc. 32).

Hanpuwmep. Bpamu sunen naccaxupckuii parow,
KOTOPHIl 3aKpLIBaeTcsi NPHMEpPHO MNOJIOBHHOH CycTaBa
GosblIOro masbna, T. e. Bumen mnox yriom 2°. Jliuna
BAaroHa 3pecTHa M pasHa 24,5 m, cllemoBartesbHO, OH
Haxonunresl Ha pacctosinun 24,5X28=686 x. Ecnu oH
TIOKPLIBAETCS YKA3ATENbHHIM MafblieM, TO paccTOSHHUE
PaBHO BeJNYWHE MNpenmera, ymHoxennofl na 30.
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Puc, 32. Onpedenrenue paccrosHus no yaay mexdy npedmeramu

Ecny npeamer 3akphiBaeTcsi IPaHeHBIM KapaspjalioM,
TO PaccTOsiHHE O HEer0 paBHO BeN{uMHE NpefMeTa, YMHO-
Wexdoit Ha 100,

7. Hamepernue paccrosnuil 60 HedocTynwHulx npedme-
r06. Ha npotvBononoxHoM Gepery pekn UelOBeK HIET
napannensHo Oepery cjepa Hanpaso. BEITAHYB pyKy no
HanpaBJIeHUIO [BMXKEHMS TellleXOna, CMOTPHTE OIHHM
MpaBHM TIJ1a30M HA KOHeLl nafjblla, OXHAas, KOrga yeso-
BEK 3aCJOHHTCH UM. B TOT Xe MOMEHT 3akpofiTe npagpblii
rna3 ¥ OTKPOHTe JEeBbifl — YeJOBEK CJOBHO OTCKOUMT
Ha3an. Cefiluac e cuurtaiiTe, CKOJBKO WIArOB cleflaeT
nemexoj, Npexje 4YeM CHOBA TNOPABHAETCH € BallhM
naneleM (puc. 33).

Paccrosnue OT Bac [0 uenopeka Ha ApyroMm Oepery

pPeku onpenensercds H3 MPONOpHHH I =r—, OTKyJa
JI
'H = UTQ

MMpumep. Paccrosiane MeXAy 3paukamMH TJa3s
I'==6 cm, oT KOHLa BHTsHYTON pyKH A0 raasaJl=60 cm.
Tlemexon npowen paccrosinue I/, pagHoe I8 marawm; B
cpenneM war paped 75 cu. [loacTasiass 3Ty BeNTHYMHEL B
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Puc. 33. Onpedesenue paccrosnus 00 HePOCTYNHbIX Npedmeros

¢dopmyay, noayuaem =18 —(-562 ==180 waram, i
180X0,756=135 .

HamepuB paccTosiuusi MexAY 3paykKaMH H OT TJiaz Jio
KOHIIA BLITSIHYTOH DYKH, Ha/l0 NOJYYHTb H 3aNIOMHHTh HX
OTHOWIEHHe, KOTOpOe Yy OGOJbIIMHCTBA JItOfel JOCTH-
raer 10.

3arpynHeHHe MOXeT BO3HHKHYTb JIHIIbL B ONpefeseHHH
NPOHIEHHOT0 pACCTOSIHMS, TAaK KaK He BCerla MOMXHO
BOCTIONIb30BATLCA LIaraMu uyesnoBeka. B sToM cayuae
HY}XHO 3aNOMHHTL AJHHY HaunboJsiee pacnpoCTpaHeHHLIX
npenmetroB. TakuMm 06pazoM, MOXHO OLEHHTh NpPOiijeH-
HOe UeJOBEKOM PaccTOsiHie, CPABHUB €ro ¢ IJIMHOH n0Ma,
BaroHa, WHPHHOH OKHA B JPYTHX NPeNMeTOB, 10 KOTOPLIX
Hano onpefedute paccrosiiHe. OCTaeTcsi TOJBKO YMHO-

XKHTb HX JJIHHY Ha MOJy4YeHHOe OTIIolIeHue 'T'

8. Hamepenue paccrosanuti nyres MblCAeHHO2O HOCAE-
Oo6aTebH020 OTAOKHEHUN U3BeCTHO20 OTpeska. Brl Bu-
JIMTEe ONOPYy JIMHHH 3JeKTponepenaurn H, He NOXOAs N0
nee, cronbuk. CranoButeck ¢ HUM 5 ctBop. Ouengsailite
paccrosiiue ot cebsi no cronbuka. [lonycTHM OHO PaBHO
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Puc. 34. Onpedenenue paccrosnus nyresm MulcaeHHOZ0 — hOCACOO0-
8QTeAbHOZO OTAONEHUS U3BECTHOZO OTPe3Ka

100 a. D1y nAMHY MHCNEHHO NEpeHOCHTe Ha y4acTOK
MOy CTONOHKOM W ONOpPO#, YYHTHIBAS, YTO PACCTOSHHE
KAXKeTCd TCM MeHBUIMM, ueM nanee of Hablonatess OHO
oTKJanbBaerca. B naHHOM cnyuae nepBril OTPE30K OKa-
3ascq paBHbIM BTopoMy. Takum o6pa3om, pacCTosiHHE OT
Bac Ho onoph pasuo 200 m (puc. 34).

Oumnbxrn GeIBalOT OoueHL rpybule NMpu pe3rofl nepemene
o6CTaHOBKH, HaNpHMep rnpyu Mepexofiie € 3apocuiell Kyc-
TAPHUKOM MOJISHH HA NAUIHIO, HOUBIO IPH JNYHHOM CBETe
Ha TOPOACKHMX YJMLAX, NPH ONpENeNcHHH PACCTOSHHUA 10
fipeMeTa, OCHOBaHHNE KOTOPOro 3aC/IOHEHO KakKo#-HHGYIb
BO3BHIIEHHOCTBIO (XOM, JIOM H T. I.).

9. Hamepenue wupunst pexu npu noMOWL TPOABUHKL.
BubupaeM Ha NpoOTHBOMNONOKHOM Gepery, B HENOCPEACT-
BeHHOU GJIM30CTH OT HEro, NBA 3aMETHHIX TIpeaMera H,
CTOfl N0 JAPYTYIO CTOPOHY PeKH ¢ BHITAHYTHIME DPYKaMH, B
KOTOpPHIX 3a)KaTa TPAaBHHKA, 32KPHIBAEM MPOMENKYTOK
mexny BHOpaHHBIMH npexveramu. OnuH a3 RoJKeH
6BITE 3aKPHIT,
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Puc. 85. Onpelesenue wiupurer pexu npu ROMOUU TPASURKL

Puc. 36. Onpedenenue wiupusvs pexu wiveuamu



Puc, 37. Onpedenerue svicotor npedmera no ezo Tewu

[ocnie 3100 CNOXKYB TPABUHKY NOMONAM, OTXOLHM OT
Oepera peku 0 TeX NOp, NOKA PACCTOSIHHE MEXIY BH-
OpaHHLIMH NPEAMETAMH HE 3aKPOEeTCsl CJIOXKEHHOH Tpa-
BHHKOfl. 3aTeM H3MepsieM NpPOMEKYTOK MEXAY IBYMS
TOYKaMH CBoero crosinusa. Paccrosuue Mexnay Humu Oy-
IleT paBHO mHpHHe peku (puc. 35).

10. Onpedesenue wupuner pexu wazamu. Bribupaem
Ha NPOTHBONOJIOKHOM Oepery Kakoi-Hubynb 3aMeTHBIH
npenmet, HanpuMep aoaky. CTaHOBHMCSl OPOTHB Hee H
noJ NMpSMBIM YIJIOM K 3TOMY HanpaBJeHHIO, BIOJb Gepe-
ra, OTCUMTHIBAEM ONpeJIeNeHHOe YHCJIO HIAroB, HanpuMep
50; cTaBuM nanky, 3aTeM B TOM JX€ HanpapBieHHAH CHOBA
OTCYHTHIBAEM yXKe NOJIOBHHHOE YHCAO maroB (B HameM
npaMepe 25) H OT S5TOTO MeCTa WAEM NOJ NPAMBIM YIJIOM
or Gepera Jio TeX NOp, NOKA HE OKaXXeMcfl HA ONHOH npsl-
MOl ¢ MajJkoH H JNONKOH. YABOGHHOE KOJMYECTBO IIATOB
or Oepera 10 Hauiefi OCTAaHOBKH B CTBOpe, T. €.
30X 2-=60 maros, n ectb mupuHa pekn (puc. 36).

Ecnu nocie yctanoBkM masku, Kak W 10 ee yCTAHOBKH,
mMbt orcuntanu 50 maros, TO paccTosiHHe OT 6epera .o
CTBOPa PABHO IIMPHHE PEKH.
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Puc. 38. Onpedesenue 6vicoTor npedmera nO TEHAM

il

Puc, 39, Onpedenenue 6vicoTor npedmera no ceoemy pocry



OHpElIEJIEHHe BLICOTHI

1. Hamepenue no retu npedmera. CTapHM OTBECHO
NaJNKy B TEHHN JiepeBa HeJAJCKO OT e€ BEpXYLWIKH H H3Me-
pAeM IMTHHY 4acTH mankH, NOKPHTOfl Tenbo (puc. 37).

) BB _ar B
Torna 77 =57, otkyna Al =AT ig» T e, pasne-

JINB JUTMHY TICKPHITOM TEHBIO YacTH NajKH Ha PacCToSAHHe
OT Hee JI0 BePXyUIKH TEHH JlepeBa M NOMHOKHB 3T0 YHCJO
Ha JUIMHY TE€HW OT JiepeBa, NOAYYHM BBICOTY IepeBa WJu
J1060T0 IPYroro npeiMera.

[Tpuwmep. Hnuna pnankun 2 #, a ee tend 1,5 M, chne-
NOBATENBHO, BHICOTA MPEAMETA NPONOPUHOHANBHO GONb-
e JJIMHEL ero TeHn (puc. 38).

Korna Tenr OT nankm pasBHa ee AJMHE, TO BHICOTA
npeaMeTa TakkKe paBHa AJHHE CBCEH TeHM.

2. Hamepenue no pocry uenosexa. Otoiina oT nepepa
Ha n3pectHoe paccroaune AJ] (puc. 39), JoxuMes rono-
BOY K TOuke A ¥ HOTaMM, MEXKLY KOTOPHMH 3a)<ata naJ-
Ka, K nepeBy B Touke B rtak, uto6ul Ham Jyy speHHs
NPOXOMMJ Yepe3 BepX MaNKM Ha BeplUHHY Aepesa. Torna

E[l:/lll%.



Kapra eaxcnee Tekcra, TOK Kak 2060-
pur HepeOxo 2opasdo spue, HazAsOHel
U AGKOHUMHED CaMO20 AYYLLe20 TEeKCTa.

Cemenosa-Tauo-Llanckuti

[MOJIb3AOBAHUE KAPTOMN

OnpefnesieHne IHPOTH U JOJTOTHI

[Tpy MBIC/IEHHOM MEpeceyeHHH 3eMHOrO [apa IICcCKoC-
TAMH, NAPaNNENbHBIMA 3KBAaTOPY, MOJYYaKOTCA OKpyK-
HOCTH— N apajienn

Pacctosume OT 9KBAaTOpa [0 KAaXKAOFO H3 MOJIOCOB
cocrapasier 90°, [Nonywapue, obpainieHHOe CBOHM MOMIO-
com B cropony IlonsipHoil 3Be3nnl, Haxopsuleiicas B co-
3Be3suu Manasg MexgBenuua, NPUHASTO HA3HBATh
ceBep HB M, NPOTHBONOJOXHOE 10 X H B M.

3emuofl 1IAp MOXHO MLICJIEHHO NEpeceyb NeprneninKky-
JNSAPHLIMM K 3KBATOPY H NPOXONALINMH Yepe3 3eMHYIO 0Ch
NJIOCKOCTAMH, KOTOpbIE HOCHAT HasBaHHe IIJIOCKOCTeH Me-
punnanos. JInnmy xKe, o6pasoBaHHbIe X NepecedeHHeM ¢
NOBEPXHOCTBHIO 36MHOrO mIapa, Ha3plBaTCA ME P H A H a-
nawmu (puc. 40).

Ot HyJIEBOro, YCNIOBHO NMPHHATOrO MEpHAHAHA, MPOXO-
naulero uepes I'puHBHUCKYI0 0O6CEpBATOPHIO, PacIONO-
XeHHyl0 B npenMectbe Jlomnowa, BenyT ompeneenue
rpajgycHoro pacctosiHus Ha Boctok (ot 0 no 180°—
BocTOYHan noarora) u Ha sanap (or 0 po 180° — sanan-
nag gonarora). lupora um mosrora mossojdioT ompene-
MHTh reorpadpueckHe KOOPAMHATEHL, T. €. MOJOXKeHHe JI0-
Goil TOuKH Ha MOBEPXHOCTH 3&€MHOro mapa.

CHcreMa MEPHIHAHOB H rapaJneiel COCTaBnsieT Ko-
opAunatHyio ceTky. Kaxpaa aumpns napanjend H MepH-
IuaHa npeAcTasiser coboil BooOpaxaeMyio OKpyXHOCTb
Ha TMOBEPXHOCTH 3€MHOro lapa, KOTopas [enurcs Ha
360°

PaccrosiHne, OTCUMTaHHOE B rpajycax OT 3KBaropa K
CeBepHOMY MOJIOCY, HAa3HBAETCA C€BEPHOHE MHUPO-
TOH ¥ MMeeT 3HaK MJIOC, a OT 3Kearopa — K [OxuomMy
MoNIOCy HasblBaeTcsl 10X HOM MmMHEpPOTOH u uMeeT
3HaK MHHYC.
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Puc. 40. Ieozpaguyeckue xoopdunarel

Hanpumep, mupora Amxa6aga -+37°67/, a mmpora
Menbbypna B Asctpanmu — 37°50”.

leorpaduueckas MHPOTa N3MEpAETCs MOA YoM MeX-
Ly NJOCKOCTBIO SKBATOPa M OTBECHOH JuHHEH B A2HHOM
mecTe 3emau, T. €. pasHa Bbicote [Tomoca mupa® Hap
ropu3OHTOM MecTa Habmonenns. IlonspHas 3Be3na ume-
et yryiosoe paccrosinue or [lonoca mupa B 1° u wupora
no Heh MoxeT GuTh rpy6o onpeneneHa s ==1°

Mpuwmep. Mpukpenue HUTKY c rpy3om (oTBec) K
UEHTPY TPaHCNOPTHPA, HaBelnTe ero ocrosanne na [lo-
napuyio 3sesny (puc. 41). Ilo oreecy BO3bMHTE OTCUET
TPAjyCoOB HA IIKaje TPAHCNOPTHPA M YKashHBaeMylo Be-
nnunny yraa seiuture #3 90, Pesysbratr (B npumepe
90°—30°=60°) 6yner wupotofi MecTa Bawero Habmone-
HHs, Tak Kak [losisipHas 3Be3ja HaXOAMTCS Ha NpOAOJ-
JKeHHH OcH BpaileHus 3eMJH Ha oueHb GOJIBIIOM YAalje-

*Monwe MHPa— HENOABMKHAA TOUKA Ha HeBOCBOLE, BOKPYF
ROTOpOl Bce 8Be3fH Kak Obl OCpallaioTcs, COXpPaHAs CBOE B3auM.
HOE PacnoJIoKEeHHE.
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Puc, 41. Onpedenrenue wuporet mecta no Illoasproidl 3eesde

uuy ot Hee. [loatomy nyu BH3HPOBAHMS MpaKTHUECKH
napanjiejleH 3eMHOH OCH IOT — CeBep, a yron ¢; paseH
yray ¢, T. €. LinpoTe Toukn A.

Cawmast cegepHasg Touka Asnu — meC Hemockus, Anpec
3TOTO fIyHKTA 3€MHOH MOBEPXHOCTH ONMpPEeAENsieTCs KOOp-
AvHATaMB 77°44’ cepepuoll wnpotn # 104°18’ Bocrouno#
JLOJITOTHL.

. 1
Ipanycom reorpaduueckoil WAPOTE HasHIBAETCA  {gg

1
Mmepuanana (HJIH 180 HacTk NOJOBHHLI Opr}KHOCTH).

Oxpyriiensas jpjuHa rpajgyca OYrH MepuAHaHa AJis
pasHBIX MHPOT NOKAa3ada B Tabn. 12.

Cpensss anvHa AYTH OAHOrO rpanyca recrpaguueckoi
MIHPOTLI (ﬁ) Mepmmaﬂa) coctrapaser 111,12 xu,

HnuHa onmnoli MHHYTH CpefHero rpagyca {IHPOTH
pasra (10 xaGenbrosuix) 1852,2 n. Ona npuHEMaeTcs 3a
ocuoBy mopckux usMepenut (CIUA, Anrnua, Kanapa) u
HOCHT Ha3BaHHe MOPCKOHR ™ uau Eio noassyorces B
MOPCKOM Jlefle, TI€ BCE pAacueThl NPHHATO BeCcTH B rpa-
Aycax, MUHYTaX B CeKynpaax. M3eecTudl emie cyxony 1=
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TaGaunua 12

Teorpaguueckan | [ausa rpapyca Teorpaguueckasn | [Lnnna rpagyca

WHPOTa B Tpafy- | AyTH MeDHIHaHA WHPOTa B rpaly- | Ayru MepHaHaHa
cax B KM cax B KM
or 0 no 15 110,6 or 46 o 51 111,2
» 15 » 23 110,7 » bl » 56 111,3
» 23 » 30 110,8 » 56 » 62 111,4
» 30 » 35 110,9 » 62 » 70 111,5
» 35 » 40 111,0 » 70 » 80 111,6
» 40 » 46 111,1 » 80 » 90 111,7

H a s, tak Hagwiaemas (CIUA, Anrsmms, Kanana) cr a-
TyTHas, Muad, pasuas 1609 »#; muna reorpadu-
uecKasg, papHas 4 mun WHPOTH wau 7412,6 M, n japy-
rue muma: 7,85 km, (Pymbinpg), noutosas 8,35 &
(Momema) u 7,69 kx (Yexocnosakus).

Iraverp 3emsn MexXny nojiocamMyu ¢ cesepa Ha IOT
(nnuna semuof ocn) pasen 12 713,7 k.

leorpaduyeckas nojrora uaMepsiercss AYrofl 3KBATO-
pa Wiu napajdiesil, 3aKJAIOUEHHOH MEXIYy HAyaJbHbIM
mepunnanom I'punBMya u MepuIHAHOM, NPOBEAEHHBIM
gepes TOUKY Mecta HabuaroneHus.

Pacctosinyne, oTcupTaHHOE B rpaaycax oT MepHAxaHa
[pusBHYa K BOCTOKY no mapajsiesd, NpoBeieHHON uepes
NaHHYI0 TOYKY TMOBEPXHOCTH 3eMJH, IO recrpadHyeckoro
MepHIinaHa, NPOXOAALLero 4Yepe3 3Ty e TOYKY, HAaskb-
BaeTcd BOCTOUYHOHN MAONTOTOR [aHHOA TOYKH.
BananHas jpoarorta or mepuauaHa [pusBHua
OTCUMTHIBAETCH K 3amnamny.

Hanpumep, nonrora Mockehbl (Bocrounas) 37°37/, unu
2 4 30 mun; pnonrora Mocopo B Bpasmiun (3amaxnas)
37°18’, unn 2 u 29 mun.

JuameTrp 3eMHoro skesatopa pases 12 756,5 k.

1
Ipajiycom nosrotsl HaseBaercss gz; 3KBatopa uiu

napajinejbHOro skBaropy kpyra. Oxpyriednas AauHa
rpajyca AJas Jyr pasHBIX Napajnesell TpHUBEleHA B
Tabn. 13.

Honrota namepsiercs B rpaaycax HAH BO BpeMeHH,
HYXHOM 3eMJe JJif TOro, 4T0Obl [OBEPHYTHCH BOKpPYT
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Ta6nunga 13

Teorpajuseckan | Jlnuua rpapyca Feorpaduueckasi | Hauua rpagyca

WHpoTa AYTH Wapanfiens wupora LAYPH Wapajuesu
B rpapycax B Ky B rpagycax B KM
0—1 11,3 46 775
23 111,2 48 746
4 111,0 50 7,7
6 110,7 52 68,7
8 110,2 54 65,6
10 109,6 56 624
12 108,9 58 59,1
14 108,0 60 55,8
16 107,0 62 524
18 105,9 64 48,9
20 104,7 66 454
22 103,3 68 41,8
24 101,7 70 38,2
26 100,1 72 34,5
28 984 74 30,8
30 96,5 76 27,0
32 94,5 78 23,2
34 92,4 80 19,4
36 90,2 82 15,4
38 87.8 84 1L7
40 854 86 78
42 82,8 88 39
44 80,2 90 -

OCH Ha YroJi, KOTOPH{l COOTBETCTBYET Ayre, M3Mepsioiied
JIONTOTY, T. €. L OJITOTA €CcThb ABYTPAHHMLIH YroJ MeX-
Iy NJIOCKOCTAMH MEpH[HAHOB — HA4YaJbHOTO H MeECT-

HOro.

Tak kak nonubili oGopor B 360° 3emas cosepmaer 3a
924 4, 10 Kaxngbim 15° noarotel cooTBercTBYET 1 % Bpe-
MeHH. M3 COOTHOtIEHHs! YIJIOBBIX M€p #l BPEMEHH NoJies-
HO NMOMHHTb, YTO

1 pyropol rpapyc ==4 mur BpeMeHH;
1 nyrosas MunyTa =4 cex BpeMEHM;

1 myrosas cekymna == Y/j5 cex BpemenH;
1 mur Bpemeny == 15 pyroeniM MHHyTaM;
1 cex Bpemens == 15 RyroBbIM CEKY HIaM.

Yro6Ll Onpeneintb AOJTOTY, HAfo, HMes 4achl, MO-
CTaBJ/icHHBIe N0 BpeMEHH MeCTa ¢ HM3BeCTHOH JOJrOTOH,
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y3HATh WX MOKa3aHWe B MeCTHbIl monjenb. Pasnuna Bo
BpeMeHH 0Gerx TOUEK, NepeBelleHHass B IPanycHble Me-
pbl, ¥ [ACT NOATOTY MecTa HaOaoneHus.

IMpumep. B wenax onpegeneHus AOATOTHL MO-
cTaBbTE OAHY ManKy (BemKy) B TOUKE CBOErO CTOSTHHA,
a jpyryio B HanpaeJenun Ha [loaspuyio 3sesny. Jluung,
COeNMHAILIAS OTMEueHHble MecTa, OyneT COOTBETCTBO-
BaTb MCTHHHOMY MepHIHaHY.

IMoctaBbTe Bamu uachl no ['puHBHUCKOMY (HyJaeBOMY)
BpeMeHH (mepeBenuTe CTPEJKM 4YacOB Tak, 4ToObl OHH
noxasafan Bpems Ha 2 # MeHblie MOCKOBCKOro).

Hesanoaro n0 nonyaHs, B COJHEYHb JAeHb, BHIUANTE
K YCTaHOBJEHHHIM BelIKaM M JOXJHTECh MOMEHTa
(poBHO ToOJJieHb), KOrAa TeHb OT OfHOH BewKd Oyner
HanpaeJeHa TOYHO KO BTOpoil. DT0 OyaeT COOTBETCTBO-
Bath 13 % 10 MECTHOMY BpeMeHH".

ITycTb yackl, mocTaBieHHble N0 MepHanany 77° sanan-
HO#l JIOJrOTHl, TIOKA3aJH B MeCTHHIE moJgenb 5 #. Cojn-
ne npoxomuT 1° B 4 mun, a 15°— 3B 1 4. OupenensieM
KOJHUECTBO TpaayCoB, NpofileHHoe cOMHNeM 3a 5 4
15X5=75"

CrnenoBaTesibHO, MeCTO HaOJIONEHHS PAachoJOXKeHO Ha
2° sananHof (77°—75°) pnoaroThl.

O3HakoMJIeHUe ¢ KapToH

1. Pasuosudnocte kapr. KapTa— yMeHbIIEHHOE,
o6obuienHoe u3oGpaxeHne (Ha IJOCKOCTH) 3€MHOM IO-
BepXHOCTH uiu ee wacTeil. IloapoGHocTs o6o3naueHnit
Ha KapTe W ee TOUHOCTb ONPEEJSIOTCS B OCHOBHOM Ha-
sHaueHHeM KapThl u MacmraboM. Yem menbmre macurab
KapThl, TeM OoJbllie feTajeli MECTHOCTH OTCYTCTBYeT Ha
Hell.

CyulecTByeT MHOXKECTBO CaMbiX pasHOOOPa3HbIX Kapr.
[To conepxaHui0 UX NeNAT HA JBe OCHOBHblE rpynnbl:

1.0O6mereorpaduuecKue, K KOTOpPbIM OTHO-
caT Ttoriorpaduueckne W OO30pHBIE KAapThl, pasjnuaro-
1Hecs MexJy coGofi [0 CTeneHH nogpoGHOCTH HaHeCeHHst

* MecTHOe BpeMsl MOXET OTJHYaTbhCA OT rpaxXAaHcKOro 3a cuHeT
OKPYIJIeHHs1 A0 OAHOrQ 4aca B‘ KaxXJI0M 4acoBOM IosicCe.
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reorpaguyeckux o6bexToB ¥ Macmraly. Tomo -
rpadguueckas kapra-——3to obmereorpaduueckas
KapTa KpymHoro maciutaba, KOTOpas M3faeTcs OT/IeNb-
HLIMH JINCTAMH B BU[€ TpanenuH, orpaHuueHHoN JHHHSA-
MU Mepunnanos u napasyenel. O030pHB e obue-
reorpadgwiyeckue KapThl Gosiee MeJKOro MaciuTaba c
HeBOoNLIION cTeneHLio NOAPOBHOCTH CAyKAT s OBLLedt
OpHEHTHPOBKH.

2.CoenvanbHne, HUMEIOUHE, TIOMIMO obmeit reo-
rpaguyeckofl OCHOBLI, CTIENHAJbHbIE MOKA3ATENH, PAasiiH-
YAOIMecs 10 cofepxanuio: QusnKo-reorpaduueckue H
SKOHOMHKO-Teorpaguueckne Kaptel # T. . Kpome Toro,
MMEIOTCSl  KapThl CHENHaJbHOTO HA3HAYEHHsi: MOpPCKHE,
a3pOHABUT ALIIIOHHDIE, [OPOKHbIE, TYPHCTCKHE, yueOHbie,
HAYYHO-CNPABOYHbBIE W JIP.

PasHoBumHOCTBIO TOTOrpaduueckux KapT sBASIOTCS
M aHbl (M300paXkeRns Masbix NPOCTPAHCTB, TOPSIKA
20X 20 ka). [1nanm U3RAIOTCH OTHAEIbHBIMH HecTaHaapT-
HBIMU JIHCTAMH, MMEIOT OTJINYHble OT KapT 0COBEeHHOCTH
B OOpMJIEHNH M CONEepKAHNH.

Bece xapTet uMeOT TOrpeliHOCTH B M30GpaKeHHH
3eman Ha nyockocTH. MsyuenleM 3aKOHOB NOCTPOEHHSL
KapTrorpauyeckux NpOeKUUil 3aHMMaAeTCs clelHabHAas
Hayka — MaTtemartudeckas kaprorpadus. Ha Tonorpa-
(GuyeckHx KapTax pasAUYHHE OOBEKTH HAHOCATCH ¢
PasHOH TOYHOCThIO.

l'eosiesnueckue NyHKTH, a Takke HEKOTOpble BO3BHI-
WAIOUINeCs OPHEHTHUPH (BLIUKH, TPYOH, KOJOKOJbHH
LepKBeil ¥ T. 1.), KOTOpble COCTABJSIOT OCHOBY KapThl,
HAHOCATCSH ¢ npefeJbHOHl rpaduueckod TOUHOCTBIO, a
BHIDAXKEHHHE MeCTHbIE TpeAMeTh M JeTanu pejbeda —
co cpepHeit omwnbkol 40,5 mm.

Ha xaprax Bce o6meKtsl 0603HAUAIOTCS YCJOBHBIMH
3HAKAMH. YC/NOBHB € 3HAaKH—3TO 0cofas as0y-
K3, KOTOpas [OCTOBEPHO Tepenaer AefCTBHTENbHYIO
KapTHHY MECTHOCTH.

[Tonyuns neo6xomumylo assi pabothl KapTy, Hajo
XOPOILIO €€ M3Y4YHTb: YCTAHOBUTb IOL COCTABJCHHS WU W3-
NaHYs; O3HAKOMMTLCS C NPHUHSITHIMH YCJOBHBIMH 3HAKA-
MU; YSHaTb BEJHUHHY MATHMTHOTO CKJIOHEHHSl, KOTOpOE
OOBIYHO BBHIHOCHTCS 32 PAMKY KapThl; ONPEeNHTh Mac-
wtal, KOTOPHI NMOMEAIOT TON 103KHON PaMKOil KapThl;
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BBIACHUTL BEJNMUMHY CeueHHs penbeda; H3YUHTL IIKATY
3an0XKeHuit ¥ BHIeAUTh A48 Oosbluefl HaTJIAAHOCTA HH-
Tepecyioluft pafioH IBeTHbIMH KapaHpaliaMu: Jieca,
KyCTapHUKY, Cafbl M TapKu — 3ejeHblM,  BOIOEMBI
(okeanw, Mopsi, peky, 03epa, 60JIOTa, KOJOALLI, HCTOU-
HUKHM) — CHHHUM, JIOpOrH, 3JeMeHTH pedbeda — Kopud-
HEBHM, MOCTHl M TATH — Y€pHBIM, pasJiHYHble OPHEHTH-
pHl — KPacHBEIM H T. 1.

2. Onpedeneriue e2eoepagpuseckux KoOpOUHAT TOUKU
crosnun. B navane I1 B. H. 5. pumckuit reorpad Mapun
Tupckuit mias yno6cTea OpPHEHTALMM HA TOBEPXHOCTH
Halllefl TaHeTH MpeLOoXHUJ HA DHCYHKaX, M300paxaio-
mux 3eMJi0, HaHECTH CeTKy H3 MapajJeibHeX  Kpy-
FOB — TIapajiiesell 1 UCXOAsiHIMX OT IIOJIOCOB JIyT — Me-
PUAVAHOB.

Vkasapgye nOJroTH (HOMepa MepuIHAHOB) M MIMPOTH
(noMepa mapangesefl) Kakoro-HuOynb NyHKTa TOYHO
onpenessieT ero MNOJIOXKeHHe Ha IOBEPXHOCTH 3eMJIH.

Buisicusiem mo rpanycHoil ceTke KapTbl, yepe3 CKOJBbKO
IpanycoB NPOBeNeHH HA HeH MepUAMAHB K TapaJjenu.
3aTeM OTpesky MepHIHAHOB M Iapannesell rpagycHodt
CEeTKY, B IIpefleJiax KOTOPHIX PAacCIOJOXKeHA TOUKa CTod-
HHSA, DEJHM Ha Tpamychl, MUHYTH U CEKYHIHl H, NpOBE[d
yepe3 Hee BCIOMOraTesbHble MepHIMAHL ¥ NapasJey,
onpenensieM MHPOTY M LOJIOTy 3TOH TOUKH.

Wnorpa npuxonuTcs NONb30BATbCH CTAPBIME KapTaMy,
Ha KOTOPHLIX CUeT JIOJTOTH BefeTcd He oT ['pHHBHUCKOrO
MepuinaHa, a4 OT MPexXHUX HAYAJbHBIX MepHANaHOB:
Deppo®, Ilapumxk, Ilyskoso. B stom cayuae, nosnbsyfchk
tTabnuuKoll pasHocTell [OJATOT HAYAJbHHIX MEPHIHMAHOB,
MOXKHO CllefaTh TiepeBosi UX Ha ['puHBUYCKUH, TPHHATHIA
B Hactosiliee Bpems. HampumMep, nosrora nyHKTa HAa
TpexBepcTHOH Kaprte paBHa 6°107 3amagHoit  poATOTHI,
cuntad ot Ilynkoeckoro mepupuana. Iloaedyace Tabiam-
nefl passocrefi M0/roT, JIErKO OIpEeNEJUTh, UTO yKasaH-
Hblfl Bbille NyHKT orcrout oT I'punsnua nHa 24°09/39”
(30°19'39” — 6°10’).

PasHocTH [OATOT HAYaNbHBIX MEPHIHAHOB INPHBEILEHH
B Tabn. 14.

* Qeppo (27°43" ¢. w. u 180°00" x sanmapy ot I'punBHYa) —
HauMeHbIIHH u3 rpynne KavapckuX OCTpOBOB B ATJIaHTHYECKOM
OKeaHe.

103



Luc. 42. C6oprasn Tabiuya AUCTOB KAPTHL






Ta6anna 14

Haspanwe

HYJIeBbIX Qeppo Upunsuy Iapux [Myn«xoeo
MePH HAHOB
deppo 0 4-17°89°46" | 420° | -+-47°59'25"
Ipursuy —17°39'46" 0 +2°20°14” | -+-30°19'39"
Mapwxk . . —20° —2°20'14” 0 1-27°59' 25"
TTynxkoso —47°59'25" | —30°19739" | —27°59/95" 0

3. Homenrrarypa rtonoepaguueckux rapr. Tormorpa-
¢uueckue KapTel KPYIHOTO M CpefHero MaclitTaboB Mo-
IYT ObITb TYTEBOAMTENSIMHM, [0 HHM MOMKHO JOCTATOUHO
NOAPOOHO H3YYaTh MECTHOCTb, PEIIATh pPAa3JHUHLIE 3a-
Ja4¥ U YCHEIHO OPHEHTHPOBATLCS.

K kapram KpymHOro u cpeamero MacmraboB OTHO-
cATCH TolOrpaduyeckne KapThl, NPEACTABASIOLME JJIs
Hac HauboJbIINE HHTEpec.

Kapre Kpynuoro macmraba

1:10000 n xpyneee, uan B 1 em— 100 u u menrime

1:25000
1 : 50 000
1:100 000

Bl om—250 n
B 1 cm—500
Blcen—1 gnm

Kaprn cpenuero macmraba

1: 200000
1: 300000
1 : 500 000
1 : 1000000

1 enm—2 &km
1 enm—3 &n
1 ent—=5 km
Vem—10 xm

oo w e

KapTe meaxoro macmraGa—o63opane
o6mereorpaduuecKue

: 1500000
: 2 500 000
: 3000 000
:4 000 000
: 500¢ 000
1: 35000 000
1 : 50 000 000

Pt ek ot bk pa
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Yka3zaHHble Bbile MACIITAGH He ABJASIOTCS CTAHNApT-
HBIMH, BCTPEUAIOTCA U JIPyTHE.

Jlo peBosroitny B Poccun u3naBasuch Kaprhl prIlHO-
ro u cpegHero MaciutTaboB Ha OCHOBE IIPEXKHUX Mep
daune: 1 Bepcra=>500 caxenam==42 000 mio#moB.

Cuctema oOo3HaUeHMss M HyMepaLyH OTIEJbHBIX JH-
CTOB TomoOrpauuecKknx KapT B COOTBETCTBHM C TIpUHS-
THIM JeJeHHeM MeXIYHapoAHOil KapTh MacmTaba
1:1000000 nasviBaercsi HOMeHKJaTypoH Kap-
T Bl

Coraacno npunsToll pasrpadke nsobpaxeHne NOBEpPX-
HOCTH 3eMIH JeJWTCH MepuAvaHaMy, IpPOBEIeHHBIMU
yepe3d Kaxpable 6°, Ha KOJOHHBI (BCEro MOJNYYHTCS
360 : 6=60 KOJIOHH), a mNapaJJesiMi, TIPOBEIEHHBIMU
dyepe3 Kaxnele 4°, — Ha psAabl, KOTOpbie CUHTAIOTCA OT
9KBATOPa K CeBepy M 10ry ¥ 0603HAYATCH 3arJaBHBIMH
OykBamu JaTUHCKOro andaBuTa.

Kaxpas xosonHa mponymeposana apabekumu mugpa-
MM o 1 no 60 m BeneT cBOI cueT K BOCTOKY OT MepH-
nuana 180°.

Takum oOpa3om, Bca NMoBepxHOCTb 3eMJsn pa3buBaet-
¢ Ha KJIeTKH B 6° mo mosrote u B 4° mo unpote. Takue
pasMepbl OHOrO JHCTA YCTAaHOBJEHb pasrpadroil no
60° mMpoTH.

Or 60 no 76° mHpoTH pasmep JHCTa 10 poJarore Ge-
perca B 12°, a ceBepuee 76-fi mapannenn —B 24°

Jlnetel, oxBaTtoisaroume 12°, CUMTAKOTCH CHABOGHHBIMH,
a 24° — cueTBepeHHBIMM TIO IOJITOTE.

Becb 3emHOIl map noxpwBaercs 2640 Tpanenusmu —
aunctamn (60 xononH, 44 pspa), u3oGpaxawIVME Ha
Oymare ¢ yMeHplleHHeM B 1 MJH. pa3 ompejeseHHb
yYacTOK 3eMHOIl NOBEPXHOCTH.

Hasi nonbopa HYKHBIX JHCTOB KapThl ONPeE]eHHOrO
Macmtaba noJab3yoTest cOGOpHBIMH TabauLaMi — cxema-
THUECKHMH, pa3felleHHBIMM Ha NpSMOYTOJNBHUKH — HJIH
KBafpaThl KApTaMH, Kaxaas M3 KOTOPHIX H3obpaxaer
B YMEHbIIEHHOM BHJE JUCT COOTBETCTBYIOUIErO Mac-
wrada.

Utobbl y3HATh HOMEHKJATYpY KaKoro-nubo Jiucra,
Hano no cbopHoit Tabavue npouectb GykBy, 06o3HaAUa0-
LLyI0 pAfl, 1 HOMep BepTHKaJbHOM KOJOHHB, B Tepece-
YEHMH KOTOPHIX DACIIONOXKeH 3TOT JHcT (puc. 42).
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HomeHnknaTypa JHCTOB KapT uHWTaercd Tak:

OcHoBHOt JWcT MexAyHaponHoOM KapThl MaciuTtaba
1:1000 000, nanpuMep JnucT ¢ ropomamu MockBoit ©
Psasanbio, nmeer Homenknatypy N-37 (Mocksa)*®,

B kaxgom sucte xaprtel macmraba 1:1000000 co-
IepXHUTCS YeThipe Jucta kapt Macmraba 1 :500 000,
HOMeHKaTypa Koropsix Oyner: N-37-A, N-37-B, N-37-B,
N-37-T. Jluctet kaprer macwtaba 1: 500 000 umeror pas-
Mepsl 3° o foarote u 2° 10 MHUPOTE.

PasbuBag aucT MUJJIMOHHOM KapThl JIONOJHUTEJbHB-
MH MepHIHAaHaMM M napajjeisiMy, MoJaydaeM apyrHe
npuHATHE pasrpadkoit MacitTadbl.

B kamxznowm auncre macmrada 1:1 000000 comepmutcs
NeBATh JucToB Kapt Macwiraba | : 300000, HoMmeHKaa-
Typa kortopeix Oymer: I-N-37, II-N-37, III-N-37 u Tak
nanee no IX-N-37. Jluerer xapt macwmraba 1 : 300 000
AMEIOT pasMepbl pamMk# 2° mo josrore u 1°20/ no mw-

oTe.

’ B kaxpgom nucte kaprthl macwraGa 1:1 000000 co-
nepxutcs 36 nuctoB kapt MacmraGa 1:200000, wHo-
MeHkJaTypa korophix Oymer: N-37-1, N-37-1I, N-37-1I1,
n T1aKk gajee g0 N-37-XXXVI. Jluctel kapt macmraba
1:200 000 umeror pasmepnl 1° no ponarore n 40’ no um-
pore.

B kaxaom Jaucte xaptel macmtaba 1:1000000 co-
nepxutrces 144 gumera kapr macmrtaba 1: 100000, wo-
MeHKJAaTypa Kortopweix Oyaer: N-37-1, N-37-2, N-37-3 u
tak pnajee pno N-37-144. Jluctor KapTel wacmtaba
1:100000 wumeror pasmepnl pamkun 30’ mo posrore u
20’ no mmwupore.

Homenknatypa kapr macwraéos 1: 50000, 1:25 000.
1:10000, 1:5000 u 1:2000 ocHoBaHa Ha JiucTe KAPTHI
macmrtaba 1: 100 000.

B xaxnom jucre kaptel Macmra6a 1: 100 000 conep-
x)utest 4 nucra kapt macwraba 1 : 50 000, nomenknary-
pa koropux Oynmer: N-37-6-A, N-37-6-B, N-37-6-B u
N-37-6-T'. Jluctor kapt macmradba | :50 000 smetor pas-
mepbl pamku 15” no monrore u 10’ mo mwupore.

* Kpome pudp u GyxB, Ha Ka)IOM JHCTe TONorpaduueckol kap-
TH 0CO3HAYAETCs1 KPYNHBIH, HauGoJee 3aMETHHI OGHEKT, pacroso-
KEHHBIH Ha INTOMIafN JLaHHOTO JIHCTA.
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Puc. 43. O6wan cxema pasepadku AuCTo MUAAUOHHOL KApTo!

B kaxaom Jaucte kapThl Macmraba 1:50000 conep-
xuTca 4 numera kapt macwrada 1: 25000, somenkiary-
pa xoropbix 6yner: N-37-6-B-a, N-37-6-B-6, N-37-6-B-,
N-37-6-B-r. Jluctel kapt Macwmraba 1:25000 umetor
pasmepbl paMku 7°,5 mo posrote m 5 1o mmpore.

B kaxmom Jaucte Kapthi macmrtaba 1:25000 conep-
xkutca 4 jmcra Kapt macmraba 1:10000, Homenknarty-
pa xotopnix Oygmer: N-37-6-B-s-1, N-37-6-B-B-2, coot-
BETCTBEHHO elile 3 u 4. Jlucthl kapT macmraba 1:10 000
HMeloT pasMepbl pamku 3'45” mo poarore u 2'30" mno
LIMpOTe.

B xaxmom aucte xapt mactraba 1:100000 conep-
xutcea 256 aumctoB kapt maciutaba 1:5 000, roMmenkaa-
Typa Kotopuix Oymer: N-37-129 (110) u 7. m. JlucTwl
Kapt macmtaba [ : 5000 umelor pasmepn pamku 1627, 5
no poarore w 1715” no mmpore.

B kaxpom aucte KapTel macmuraba 1:5000 conep-
x)utes 9 aucros kapt macmraba 1:2000, nomenkaary-
pa kotopbix Gymer: N-37-129-(110-e) w t. m Jlncthl
KapT macmraba 1:2000 umeror pasmepbl pamku 3775
no poarote ¥ 25" o mmupore.
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Puc. 44. Obuwwn cxema poszpagru aucta Kaprel  macwraba
1: 100 660

O6uive cxembl pasrpadku JHCTa MHAJAHOHHOM KapTH
¢ gancra Macmraba 1:100 000 npusenenst Ha puc. 43
u 44.

4. Tounocte macwraba, Hepoopy:keunnifi raas, obaa-
Jaromud HOPMaJbHEIM 3PEHHEM, e[lBa PasfiHyaeT TOUKH,
yhanenHble ogHa ot apyroi ot 0,01 cm (0,01 mm).
Menblune pacCTOSHMSI Pa3JHYUTL M H3MEPHTH HE/b3sl,

PaccTosiHne Ha MECTHOCTH, KOTOPOE COOTBETCTBYET
0.1 MM Ha kapTe W He MOXeT OBITh U3MEepeHo Mo Hef,
Ha3biBAeTCt MNpPpefeNbHOH TOYHOCTHLIO Mac-
mwrtaba kaprel. OHA pasnuuHa AAS pasHbLIX MacLiTas

110



Gos, wuanpumep: 1:10000—1 x; 1:25000—2,5 »;
1:50000 —5 #; 1:100000—10 » u Tak aas Apyrux
smacmrabos.

5. Kak nepelitu or wucaennoezo macwraba x Auxeil-
HOmy. Macwtab MoKasbIBaeT, BO CKOJNBbKO pas Ha KapTe
YMCHBIIEHB HeACTBUTEJNbHBIE PACCTOSHHA HA MECTHOCTH.
Eciu B 3namenatesne uncienHoro macmra6a oT6pocHTb
ABa TIOCJIelHHX HYyJIf, TO OCTABIUEECH YHCJIO MOKaXKeT,
CKOJIbKO METPOB CO/LEPKUTCA B ONHOM CaHTHMETpe Kap-
TH. [losTomy, 4T0GBI OT wHCIEHHOrO MacwTaba nepeitu
K BejMuHHe Macmitaba, HajgO s KapT, COCTABJEHHBIX
B MeTpHYeCKHX Mepax, pasfle/uTb 3HameHaTeab Ha 100
(konnyecTso canTHMeTpos B 1 M), a s KapT, COCTaB-
JEHHBIX B CTAPbIX PYCCKHX Mepax, pas/e/iiTh 3HAMeHa-
TeJb Ha 84 (KosuuecTso AKofiMOB B 1 caxkenn).

6. Onpedesenue macwrabo kopror. Ecnu noyeMy-iaun6o
mMacwTab Ha KapTe OTCYTCTBYeT M ero Heo6XOAWMO OIl-
penesuTb, MOXKHO BOCHOJIb30BATbCH OAHHM M3 CJeylo-
HHX crnocobos.

l.Ilo wBomewkdatype Jawucra. B zapucu-
MOCTH OT NOJIOXKEHUSA JIHCTa KapTol OYKBH M 9uCaad, CO-
CTaBJISIONINE ee HOMEHKJATYPY, PAa3JIHUHLL, HO MOPSAOK
M KOJIMYeCTBO HMX B HOMEHKJAaType [Js AaHHOTO Mac-
mwraba Beerga oannakosbl. IlosTomy, mpountas HomeH-
KnaTypy JucTa KapTh, MOMXKHO €KasaThb, KaKOro OHA
macwtaba, HanpuMep:

0-41 macmra6 11000000 0-41-110-b macmta6 1350 000
0-41-B » 1:500000 0-41-110-B-a » 1: 25000
VII-0-41 » 1:300000 0-41-110-B-a-3 » 1:10000
0-41-XXV » 1:200000 0-41-(110) 100 » I:5000
0-41-110 » 1:100000 0-41-110-(100-a) 1:2000

XVI-36 geyxeepctka 1:84 000

2.Mlo naune vacredl Mepunmana Hsge-
CTHO, 4TO B cpenHux wnporax CCCP pamma gyrn s
1° mepuanana pasra 111,1 ku (104 BEpCThl), a AJuHa
nyru B 1’ pasra npumepro 1855 m (869 caxeH). ¥ pa-
MOK KapT MOAMHCHLIBAIOTCS WX WIMPOTH (mapajienu)
ROJTOTHl (MEpPHANAHBI), @ PaMKA KPYNMHOMAacmTaGHbiX
KapT pasbusalorcs Ha MUHYTHI.

Hrobu ompesennts Macwtab Kaprl, H3MEPAIOT B
CaHTHMeTpax (MM Al0AMax) AJHHY OTpe3ka MepHAuaHa
MeiKay napajsieNaAMH WM IJIMHY OJHOH €r0 MHHYTHL
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IlonycTuM, YTO H3MepeHHbe pAaccTOsiHMs OKasajuth
pasrnimMa 1,8 cu Ha onHoit kapie m D moiMaM Ha IpYy-
roit kapre. Orciona macmralnl 3THX KAapT BBIYHMCIAIOTCH
caenyoum o6pasom:

1855
1) —g g = 1855000 cu3 18 on = 103055 cn = 1030 #;
52 BepctHl
= =104 .
2) = —ofm BEPCTH

Ws-3a pomyckaemMblX HETOYHOCTEH MPH H3MEpCHHH
IHpKyJeM, a, BO3MOXKHO, H HEKOTOpOH nedopmanuy
KapThl 3/eCh MOJydYeHb NpPHOJHKEHHbE 3HAUeHHA Mac-
wta6oB. Tak Kak KapTel H3NAIOTCs B ONPEAEJeHHBIX
maciTabax, TO HEeTPYAHO HOranaTthesa, YTO NepBas Kap-
Ta gmeeT macmrab 1:100000, 7. e. B 1 cm 1 kM, a BTO-
pas kapra gecatusepctka (10 Bepcr B 1 mrofime).

3. Tlo koopanuuatuHolt cetke.  HamepseM
paccTOsIHHE MEXK/LY JHHHAMH KOODAHHATHOH CeTKH 1 Ol-
pejieisieM [0 0603HAYEHHBIM yucaam (HampuMep, mo 3a-
nagHo# pamke —28, 30, 32, 34 uiu 1O WOXKHON paMKe —
06, 08, 10), uepe3 CKOJbKO KHJIOMETPOB OHH NPOBEAEHHL.
Takum o6pasoM Haxogum MacmTab KapTbl. JICHO, YTO
JIMHHUM TPOBE/EHH Yepe3 2 KM.

Pacctosinne Ha KapTe MeXJly COCENHHMMH JIMHASMH
paBHO 2 M, cleloBaTesbHO, 2 €M Ha KapTe COOTBETCT-
ByeT 2 k# Ha Mectroctd. Macwra6 kaprei 1:100 000.

4, [Io paccTOSHHAM MEeXAY MeCTHBH-
Mu npeametramu. Ecau Ha KapTe 0603HaYeHH
IBa TNpenMeTa, PacCTOSHHE MEXAy KOTOpbiMH Ha Me-
CTHOCTH MH3BECTHO, HaNpHMep KHJIOMETPOBbIE CTOJIObI
BAOJb [OPOTH, TO IJisi onpelejeHnst macmraba Heo6xo-
AUMO YHCJIO METPOB MeXAY 3THMH IpeAMeTaMy Ha Me-
CTHOCTH pa3sfe/HuThb HAa UHCJO CaHTHMETPOB MeXIy HX
n3o0paxeHUsIMH Ha KapTe.

[Ipumep. Paccrosane MeXay CMEXHBIMH KHJIO-
MeTpoBbIMH CTONGaMu Ha KapTe paBHO 2 €M, HAa MecCT-
noctu — 1000 m. CuaepopaTesnpno, Macmtal KapTb
1:50000, unu 1 cm Kapth cooTBercTBYeT 500 M Ha Me-
CTHOCTH.

5.lo npyroim kaprte, wmacmTtab Ko-
ropoii wusasecten  CpasHupad naMepeHHbie
paccTosHus MexAy AByMsl OAMHAKOBBIMH MyHKTamu Ha
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o6eux Kaprax W 3Has macwitaG onHOfi M3 HHX, onpele-
asem Macmutab npyro.

Mpumep. Ha kapre, macmtab KOTOpOH Heusmec-
TeH, pacCcTOsiHMe MeXAy NyHkTamu pasho 6,56 cu. To xe
paccTosHHe, H3MEPEHHOE N0 KapTe, Macmrab KOTOpOil
ussecter, pasHo 3 kax 250 m.Otciona maciuTtab onpeje-

3 259
—%’%—iﬂ =50000 ¢m, uaun B
o CM

JageMoOfl KapTtel Oyner
1 cn 500 s

6. HemocpencTBenHBM u3MepeHHEM pac-
cToAauMMH Ha wMecTHocTu Koria HH OnHH H3
npeAHAyIHX cnoco6os moyemy-an6o #e TOAXOAMT, &
Mbl HAXOLUMCS Ha MECTHOCTH, H306parKeHHOH Ha Kaprte
C HeusBeCTHbIM MacmtaboM, BeiGupaem Ha Collee HJH
MeHee POBHOM YyyacTKe [Ba TpenMeta, Jexaliue HeAa-
JIEKO OHH OT [PYroro, H H3MepsieM DACCTOSIHHE MEXIY
HHMH H4a MECTHOCTH B 1Uarax U Ha KapTe B CaHTHAMeT-
pax.

[Tpumep. Ot kunomerposoro ctosda y n0Oporu no
cuyiocHof GawHu npumepro 400 maros, nuiau 300 m, Tak
Kak 1 mar pasen 75 cm. Ha xapTe mexay sTHMH ¥XKe
npeamerama uamepeno 3 cm. Otciona macumtab nawed
Kapte 300: 3=100 & 8 1 ca, uau 1 : 10 000.

7. Onpederenue seauuunovl ceuerus peavega. Pac-
CTOsIHHE MeXny OJieKaflpMH IBYyMA OCHOBHBIMH TOPH-
30HTANAMH — BHICOTA CeleHusi peaweda. Dta BesHUHHA
OGBLIUHO TMPOCTABJISETCS HA KapTe Hajl JIMHEHAHBIM Ma-
cimrabom uiad moj Hum. Ecau e Takas Halnuch OTCYT-
CTBYeT, TO ONpPENENHTb BHICOTY ceuenwns penbeda ropu-
30HTANAMH MOXHO N0 HMX OTMETKaM, HJH IO OTMETKaM
TOYEK.

Jlns onpefefienusi BHICOTH cedeHHs pesibedpa MO OT-
MeTKaM TOpH3OHTaNell Haf0 Pas3HOCTb [BYX COCeAHMX
OTMETOK CMEXKHBIX TOPH30HTANEH, BHPaKAWOWNX OLMH H
TtoT ®e ckaT (Hampumep, 60—50=10), pasgesuts Ha
YHCJIO TIPOMEXKYTKOB Mexny ropusontansmu (5). Ya-
crioe oT gedeuua (10:5=2) pact sHpaxkeHHYI0O B
MeTpaX HJIM CaeHsAX BBICOTY ceyesus pesbeda Iis
[AHHOTO JIHCTa KapThl. B faHuoMm ciy4yae oHa paBHa 2 M.

Ilasi ompenenenust BLICOTH ceueHHA pesabeda rops-
30HTAASIMA 110 OTMETKAM TOYeK HAZO PasnocTb OTMETOK
neyx touek (uamnpumep, 54,1-—42,7=11,4) pasneaatb Ha
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PasHOCTh MEXIY YHCIaMRB NPOMEXYTKOB (4—2=2) ot
6/MXaNUUX K TOYKAM TOpH3OHTajiell O O6meli Anst
oGenx Ttouek ropusdontanum (I'). YactHoe ot pesenus

11,4
-5 =57 OOblyHO OHIBaeT He B LeJBIX 4YuC/Jax, H ero

OKpyrJsiloT Ao uudp, kpateex 5, 10, 20 npu merpuye-
ckux Mmepax®. Otciofa BbicOTa ceueHHsl pesbeda s
JaHHOHN KapThl & M.

Bennuuna cevennss pesnbeda ropH3oHTaNAMH 3aBHCHT
oT macmrtaba KapTH H OT XapaKrepa MeCTHOCTH, M30-
Opaxaemoit Ha TomorpaduyecKux ranmerax (tabma. 15).

8. Uikara saroscenuil u onpedesetive KpyTusmel cKa-
708. Kaxnas Kapta yiMeeT WKaly 3aJOXKeHH#, N0 KOTO-
poi#l ompeaensloT KPYTH3HY cKaTeB. B moseBbix ycJoBU-
X 3a/I0XKeHHEe MOXKHO y3HATh IpH NOMOLIYM Kpasd JucTa
6ymaru. Ero mpuk/jafbiBalOT K TOMy MeCTY Ha KapTe,
KPYTH3HY KOTOPOro HeoOXOLHMMO OfpefesHTb, U 4epTod-
KaMH OTMeYaloT paccTOsHHE MeXAY CMEXHLIMH TOpH-
30HTaNsIMH. 3ateM Oymary mpuKAajbiBaloT K IIKajie 3a-
JIOXCEHHH Tak, yToOh OIHA YepTOYKa COBNAaJa C OCHOBA-
HueM, a Apyras — ¢ KpHBOH JIMHHeH [MKaJH, NOC]e 4ero
B ee OCHOBAHMM YHTAIOT BEJHYHHY Kpyni3HH. B namem
cayuae KpyTHaHa goporn paBHa 1° (puc. 45).

Ta6anuna 15

BricoTnl cewennsn penveda B u AJisl MECTBOCTH
Jnn kap? Macm-
raGa p:::;‘g;‘(’,’}mgcggg' rOpHEON BEICOKOFGPHOH
1 1 1000—1 12000 05 HopmanbHas
115000 1,0 » »
1110000 2125 5,0 —
1325000 25 u 5,0 50 10,0
1 150000 10,0 10,0 20,0
1£100000 20,0 20,0 40,0
1 1 200 000 40,0 40,0 80,0
1 1500 000 50.0 100,0 100,0
111000000 Ilpu ericorax [Or 400 o 1000jOr 1000 mo 2000
o 400 100,0 200,0
50,0 Cerime 2000
250,0

* [Ipn cTapbix PyCCKHX Mepax A0 KPaTHBIX uncen 2 H 4.
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Puc. 45. Onpedesenue KpyTusHer CKATQ MO IKAAE 3QAOKEHUL
npu nomoui noaocku bymazu

Jna mpHOAMXeHHOro omnpeleseHHs] KPYTH3HB CKaTa
MOXKHO TIOJIb30BATBCH CJEAYIOINHM TpPaBHJIOM: BO
CKOJBKO pa3 3ajoxeHHe MeHbuwe 1 cn,
BO CTOJBKO pa3 KpyTH3Ha ckaTa 60Jb-
me 1°

Urto6bl ompenesuTh KpYTH3HY cKara Ha MeCTHOCTH,
Hajgo BcTaTh cOOKy CKaTa, B3siTb JBe paBHHE NaJOYKH
W, TIOCTaBHB HX Ha YpOBHe ria3 (OLHY TrOpHU3OHTAJBHO,
4TO JIOJIKHO COOTBETCTBOBATH 3aJIOXKEHHIO CKara, a ApYy-
Iyi0 BepTHKaJbHO, YTO JIOJIZKHO COOTBETCTBOBATb €ro
BHICOTE), OLEHHTb, BO CKOJBKO pa3 BHICOTA CKarTa
MeHbIle €ro 3aJ0XKeHHs.

ITpumep. Tlpennonoxum, BbHICOTAa cKaTa WMeHblle
ero 3anoxenuns B derblpe pasa. OnpefenuM KpyTH3HY
ckara B rpaaycax. [lJas storo Hamo 60* paspenutb nHa
nonyyenHoe yucao 4. Kpyrusna ckara 15°.

Ha rnas oueHuTb KpyTH3HY CKaTa MOXKHO IpH NOMO-
iy majbleB pyku (puc. 46).

* 60 — oxpyriennnie 57,3, T.e. 3ayoXeHHe OpH BBEICOTE CcKaTtal m
H KpyTHsse 1°
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Puc. 46. Onpedenetue KpyTusnsl CKQTa HA 22Q3

Komnac. BesnuyHa MarHUTHOrO CKJIOHEHHS.
Mepuauans! U a3UMYT

3eMHOl IMap mpeacTaBiser co6OH OFPOMHBIAL MarHuT,
MMeIOIHil HBA MarHuTHHX moJioca. DTO TOYKH Ha IO~
BEpPXHOCTH 3eMJIH, B KOTOPHIX TOPH3OHTAJbHAS COCTAB-
AsolLAs 3eMHOTO MarmetuaMa papHa Hymo. CeBepHHil
MAarguTHBIA IIOJIIOC pAacloJIOKeH Ha 74°9 c. m. u 101°
3. ., IOxubIH — Ha 67°,2 0. 1. 1 142° B, 0%,

JIunue MArHMTHBIX CHJI, HAYILHE OT OJHOro Marwur-
HOro moJiloca 1O Apyroro, o6pasyioT TaK HashBaeMbie
MarduTHHE MepHIHAHBDL

B xoume XII B. B EBpone mogsmicsa xowmmac — war-
HUTHAs HIJa, YKpellleHnas Ha HpoOke, miasawouled 3
cocyne ¢ BOJOH.

B mawe BpeMs KOMiac-—— BceM H3BeCTHbII npuGop
JUIsl omnpeiesieRusi cTopon ropusonta. OH HIHPOKO uC-
N0JIb3yeTcsl B Tomorpagum, reojloruy, MOPCKO® H JIETHOR
p aKTHKeE.

MaruuTHBI KOMIAC COCTOMT M3 MarHaTHOR CTpesKH,

* B pasjuyHble FOJB HX [OJIOKEHHE MEHAETCA,
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KoTOpas CBOGOAHO BpaulaeTcsi B FOPH3OHTAJIBHOH MJIOC-
KOCTH MOJ [AeHCTBHEM 3€MHOrO MarHeTusMa YCTaHapJsd-
BaeTcs BJOAb MarHuTHOoro mepuauana. CpoicTBO Mar-
HUTHOH CTpPEeJKH NOCTOSIHHO COXPaHsITh OMNpejeneHHoe
HampaejieHHe Ha CeBep ¢ HCHOJb3yeTcsl NpU OpHEHTH-
pOBaHHH.

Komnac He pekomeHayeTcsl NMPHMEHATb B rposy, Korja
TOJ ee BJHSHWEM MarHUTHasi CTpejKa MOXKeT cpasy
OTKJIOHUTBCS Ha 2° u Gosee. Hesb3g mOJb30BATBCA HM B
MecTax, rje HaxoaaTcs OoJsibllMe 3aJleXKH MAarHuTHOTrO
JKeJe3HsIKa, TNPUTSKeHde KOTOPOro INPEBOCXOAMT BJIUSA-
HHe MarHuTHOro mnossi 3emJsid. Takve MarHuTHHE aHO-
MajuH oco6eHHO pe3Ko BhHIpameHH Yy Hac B Kypckoi
(KMA) m Benropoackoit obnacrax.

[lepeceyenne MIOCKOCTH Treorpacduyeckoro (HCTHHHO-
ro) MepHAHaHa C FOPH30OHTAJbHOH MJIOCKOCTBHIO HA3HIBA-
eTcs MOJYAEeHHON JHHHeH, HanpableHHe KOTO-
pOil MOXKHO HOJIyuHTb, HaGJI0fas 3a AJHHOH COJHEYHOM
TeHH, mafaoneil Ha ropH30HTaNbHYIO IJIOCKOCTb OT Bep-
THKAJbHOrO mecta. Jlo mojyAaHs IJIMHA TEHH HOCTeneH-
HO yMeHbLIaeTcs, a Hocje moJynHs — Bosdpactaer. Cile-
JIOBATEeNbHO, B MOJAEHb TeHb caMasg KOPOTKas H ee Ha-
npaBJeHHe B CEBEpHOM IMOJYIIADHH COBIANaeT B 3TOT
MOMEHT C TOJY/eHHO! JiHHeH.

OmnpeneliATb HA MECTHOCTH NOJYAEHHYIO JHHHIO [I0JITO,
a MHOTJAa MW HEBO3MOXKHO, MOSTOMY 3a IOCTOSIHHOE Ha-
npasjeHHe, OTHOCHTEJBHO KOTOPOro OmNpenessieTcs HOo-
JoXeHHE JIMHHA Ha MECTHOCTH, NPHHHMAIOT HarpasJe-
HHe NpAMOM, Mpoxonsilell uYepe3 KOHUBI MAarHuTHON
CTPEJIKH KOMIaca ¥ HashBaeMO# MATrHUTHB M
MepHAHAaHOM.

KomnacoM moJb3yloTcsl B TeX cJydasX, Korga IpH
OpPHEHTHDPOBAHHH 3a Haua/bHOE HampapjleHHe INpHHHMAa-
10T MarHUTHHA Mepunuad. VM MOXKHO ONpenesuTh JiIo-
Goe HampapjieHHe Ha MeCTHOCTH HOCPEJNCTBOM H3Mepe-
HHMSI a3uMyTa, T. €. TOPH3OHTaJbHOro yrJia, o6pasosasn-
HOrO MAarHUTHHIM MepHAMAHOM H HalpapjeHHeM Ha
OpHEHTHP.

MarHUTEBI MepUAMAaH C HCTHHHBIM (reorpaduyec-
KuM) B GOJBIUMHCTBE CJIydaeB He coBmanaer u obGpasyer
yroJj, HasbiBaeMblii MATHUTHH M CKJOHEHHEM.
CxJjioneHHe 6biBaeT BOCTOUHOe M 3anajnHoe (pac. 47).
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Puc. 47. CxkaoHeHun MOZHUTHOL CTPeAK L Q3UMYTbL

Ias ynoGcTBa m3MepeHHH Ha 3eMHOR TOBEPXHOCTH
reogesuctaMy OBlJIa BBefieHA CHCTEMAa IPSIMOYTOJBHEBIX
koopauHat. Ho Tak kak Ha cepuyecKoil moBepxHOCTH
3emsn He MOXKeT OBITb TOYHO «YJIOXKEHA®» INPAMOYroJb-
Hasi cHCTeMa, BepTHKaJbHBIE JIHHUH CEeTKH Ha TOHorpa-
¢udeckux Kaprax OOBIYHO COCTABJAT C HampaBJeHHEM
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UCTHHHOTO MEpHIHAHA HEKOTODPHI yroJa, KOTOpHii Ha-
3piBaeTcs cOnMHXKeHHeM MepHMAUMAHOB. Beauuu-
HEl MarHUTHOTO CKJOHEHHH U CcOJHKEHHS MepUIMaHOB
OGBIYHO YKa3blBaIOTCH HA TIOJIAX KapThl.

JlBe JuHUM HyJeBOro CKJAOHEeHHS|, Ha3blBacMbie ar O-
HHYEeCKH MH, pasgessioT BCIO 3eMHYI0 NOBEPXHOCTb
Ha e obnactv. B onHoi u3 HuX HaxomasTcs ATnaHTH-
yeckuil u WHnuiickuit okeawn, Adpuka ©u 3amagHas
yacte EBpomnbl — CKJIOHeHHe 3amafgHoe; B Apyroi oGJac-
T# HaxouarcH Tuxmit okeaH, moutu Becs A3ust u 3Hayu-
teabnasi yactb CesepHo#t u IOxuoit Amepuku — CKJO-
HeHHe BOCTOYHOe. B MocKkBe, HanmpuMep, BOCTOYHOE CKJIO-
HEHHe OKoJIo 7°.

B saBucumocTH OT TOro, OT Kakoro MepuanaHa oOT-
CUUTHIBAETCS a3HMYT, OH HAa3biBaeTc! M arHUTHH M
WM U CTHHHB M.

Ha mecTHOCTH MAarHuTHbIE a3UMYTBHl ONpPEAEISIIOTCH
KompacoM. Iljis 3TOro CTAaHOBATCH JIMIOM K 3a/JaHHOMY
HanpaBJieHHIO, MPHUBOASIT KOMIAc B rOpH30HTAJbHOE M0-
JIOXKEHHE M OCTOPOXKHO TOBOPAUMBAIOT €ro A0 TeX Iop,
NOKA CeBepHBII KOHEL CTpeJKd (YepHbIH, CcHHHH, HJIH
JIIOMUHECHEHTHHI) He CcOBIajaeT ¢ TOYKOH ceBepa, Ha-
HeCeHHOH BHYTPHM KOMIlaca. 3aTeM, HOJb3ysichb BH3HD-
HBIM TPHCHOCOOJEHHEM MJH NPUJIONKHUB K IEHTPY KOM-
maca JIMHEHKY WJIM Kapasjail, HaleJuBalT HX BOJb
JaHHOro HanpasjeHus. I'pamycHBIfi OoTCyueT HO Hamnpas-
JIEHHIO ABUIKEHHS YaCOBOH CTpPEJNKH Y JallbHero KOHLA
KapaHjauwa BbIpa3uT a3uMyT AAHHOrO HanpasJeHus B
npesenax ot 0 go 360°

AzumyraMu NONb3YIOTCH J[JI1 ODHEHTHPOBAHUS NOPH
OepefiBUXKEHUAX HOUBID WM Ha 3aKpHITOH MeCcTHOCTH
(B Jiecy, B ropax u T. I.).

Iast rpy6oro u3MepeHHs BEAWIMHBI asuMyTa, eciy
H3BECTHO HamnpasJieHde Ha CeBep, MOMXKHO IMOJb30BAThCH
yacami, sHafl, 4To jejeHue nudepbiara B OAHY MHHYTY
cootBeTcTBYET yray B 6° (360 : 60).

[IpuHnMMHAJBHO OTAHYHEIME U 60Jiee COBEpIIEHHBIMY
SIBJSTIOTCS:

Funpokomnac—rmnpubop [Js  OpPHEHTHPOBaHHA
00 CTOpOHAM TOpPH30HTa, He NOABEPXEHHBIH BJHSAHHIO
marauTHoro mnojs. OcHoBaH Ha ceoficTBe ¢BOGOAHO TOJ-
BeHIEHHOro OLICTPO BpAallalONIErocs BOKPYF cBoell ocH
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Teqa (potopa rupockona) MNPOTHBOCTOSTE BHEIIHHM
BO3MEHCTBUSAM M COXpaHsiTh CBOe MNepROHaYajJbHOE II0-
JIOKeHHe, a NP COOTBeTcTBylouleM [0000pyAOBaHHH
BXOLHATH B IJIOCKOCTH reorpadunyeckoro Mepnauana, T. €.
B TJIOCKOCTH OCH Bpailedms 3eMJ/il, B COXpaHATH 3TO
HoJIOKeHHe B JajbHelfilleM He3aBHCHMO OT TOBOPOTOB
06LeKTa, Ha KOTOPOM OH YCTaHOBJIEH.

Fupononykommnac—mnpubop LJs OpHEHTHPO-
BaHuf, NpUMeHsomMica AJS BBAEPKHBAHHA HaNpas-
Nennsl IBUXKEHHs TpH OTcyTCTBA# BHIEMOCTH. OCHOBaH
Ha cBoiicTBe ¢BOGOMHOrO rUpocKola cOXpaHaTh B Tede-
M€ HEeKOTOpOro BpeMeHH 3ajaHHoe eMy MOJoXKeHHE B
npoctpanctee (B Teuenme 10—15 wmnH) ¢ morpem-
HOCTBIO, He TpeBbilaroeit 2—3°.

)pHEHTHPOBAHHE KAPTh

Ins OuicTpoil OpveHTHPOBKH HAa MeCTHOCTH IpH NMOMO-
MK KapTel HalO NpeABapHTE/JbHO H3Y4HTb TOT Y4acTOK
3eMHOH [OBEPXHOCTH, Ha KOTOPOM HAM MpPENCTOUT MoGhl-
BaTh HJIH TIE MBI yXe HAXOMUMCH.

[lpuctynas K OPHEHTHPOBAHHIO, HEOOGXOAHMO Npexne
BCEr0 OpPMEHTHPOBATh KapTy, T. € MNPHAATb efi TaKoe
TOPH3OHTA/bHOE NOJOKEHHe, KOrla BCe €e JIMHAM 1a-
paJjiieJIbHBl COOTBETCTBYIOUUIM JIHHHAM HA MECTHOCTH H
MpoNOJIKEHHe HampaBJieHHsi Ha KapTe, TpoBe/leHHOe OT
TOYKH CTOSIHHSI K Kakomy-in6o oObheKTy, COBIagaer ¢
COOTBETCTBYIOIMM HanpasJjieHueMm Ha MECTHOCTH.

Haxonsicb Ha MOJAYOTKPHTON HJH OTKPHITOH MECTHO-
CTH, Y3HAIOT B HaType psif OOBEKTOB MeCTHOCTH, H30-
GpaweHuslXx Ha KapTe, 1 NMOBOPAYMBAIOT KapTy NO TeX
nop, NoKa HampasJjieRne H300paxeHHoro Ha Hell oBpara,
JIOpOTH HJIH KaKoro-1n6o OTHaseHHOro ofbeKTa He COB-
nager C JeACTBHTEJbHbLIM HalpaBjJeHHeM Ha MEeCTHO-
ctu. Tlocsie 3TOro NpoBepsIOT OPHEHTHPOBKY KapThbl MO
ApYruUM O0DBEKTAM.

B sakpbiTOil MeCTHOCTH KapTy OPHEHTHPYIOT IO KOM-
nacy, NpHKJanbiBas ero K 3amaZiHofl MJH BOCTOYHOM
paMKe KapTH, H, YCTaHOBHB ee B TODHSOHT@JbHOM IO-
JIOXKEeHMM, BpamamT BMecTe ¢ KOmMnacoMm [0 Tex IOp,
MOKa TeMHBIfi KoHell CTpeskn (IIpu OTCYTCTBHH CKJOHE-
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HHs1) He ycraHoButcst nporus Oyken C wim (npH Haun-
YHMH CKJOHEHWs) TNPOTHB OTCYeTa, PaBHOTO BeJUUHHE
CKJIOHEHHSs1 C yUeTOM €ro 3HaKa.

B o6onux ciyuasx Kapta OPHEHTHPOBaHA IJIS pellexins
BCeX MOC/IEAYIOUIMX 3ajau, CTOALWHX Nepen Habuaionare-
JIeM.

JlBKeHHe Ha MECTHOCTH C KOMITAaCOM
10 33JlaHHOMY a3UMYTY

ITocjie BHHMAaTeNBHOTO H3yUeHHsl Ha Kapre MECTHOCTH
MeXJly MyHKTaMH NpeJCTOSINEero MaplpyTa [BHXEHHS
Heo6xoAMMO HaMeTuTh ceGe NO MyTH CJelOBaHus XOPO-
IO OINO3HaBaeMble, 4acTO  DPacnoJoXKeHHHE Ha MeCT-
HOCTH ODHEHTHpB; HauYepTHTb Ha KapTe H30paHHBII
MapuipyT nsHxenns (oOBecTH KpYXKKaMu H 3aHyMepO-
BaTh BLIOpAHHbLIE OPHEHTHPH B UOBOPOTHEIX TOUKAX,
NpouepTHTH HANpaBJEHHS) H, 3aMEpPHB TDAHCIOPTHPOM
IMPEKIHOHHBIE YIJTbl BCEX YYacTKOB MyTH MEXIy OpueH-
TUpaMH, NepeBecTH 3TH a3sUMYTH B MAarHHTHbE, 3aTeM
ONpele/IATh MO KapTe NJHHY KaX[oro yyactka o nepe-
CUHTATh NOJyUeHHBIE PAcCTOSIHUS B CBOM IIArH.

JliKMHa yyacTKOB OT OPHEHTHPa NC OpPHEHTHPA HOMXK-
Ha COCTABJATH NPH JBHKEHHH:

HeIIHM MOPAAKOM 1o 3aKpuiTofl MecTHoCTH 1O 1 Kt}

[emuM HOPAAKOM 10 OTKPHITOH MECTHOCTH HO 2 KM;

Ha MalIMHAaX [0 OTKPHTON MECTHOCTH B CTENHHIX H [YCTHHHO-
cTenHuX pafionax go 10—15 k.

[Ipy ¥3MepeHHH AJMHBI Y4acTKOB Ha KapTe Halo ydu-
THIBATh, UTO KpHBble (HanpuMep, JOPOrH) H3MepSIOTCS
no xopaam. Taxoe soipasHnBaHMe (000OuleHne Hauep-
TaHUA HX M3BUJHCTOCTH) AonycKaercs. D10 obcToATEb-
CTBO W yMeHbllieHHe MJHHB pelbedoM B 1lesIOM Npel-
CTaBjfieT PacCTOSiHHEe HEeCKOJbKO MEHbINHM, 4eM B JeH-
ctBuTesbHOCTH. [lo3TOMYy B pe3yanTaT H3MepeHHs
HeoOXOAUMO BBOAKTH MOIPaBKH, NOKasaHHble B TabJ. 16.

[lonroross MapuUIpyT, COCTABHB CXeMYy NBHXKEHHSI H
3anicas BEJWYHHHL YTJOB M PAacCTOSIHHSA, H3MEpeHHLIe
no xapTe, BBIXOJHM #3 HayaJbHOrO NMyHKTa (yCJIOBHO —
KoJiozen).
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TaGnuna 16

KosddunuenT nonpaBok
npu MacwTabe Kaprei

Xapakrep MeCTHOCTH

1: 200 000{ 1 : 100 000 1 : 50 000
ll'opHas (cuabHO nepeceyeHHas) - - 1,25 1,20 1,15
XosnMucTas (CpemHenepeceyeHHas) - 115 L10 1,05
Papuunnan (ciaGonepeceuennas) .| 1,05 1,00 1,00

JlauHble 1y OBuU:KeHWs MO a3uMyTaMm CBOOMM B Tab-
auny. JlomycTuM, 4TO MBI 3anucajy JaHHblE, NpHBELEH-
Hule B TabJ. 17.

Ilpusenss B nBMXKeHHe CTPeJKY KOMIaca, yCTaHaBJIM-
BaeM YKasaTesb NOABHIKHOIO KOJbLA NPOTHB OTCUETA,
paBHOro BeNUuYHMHe asuMmyTta nepsoro yuactka (15°).
[lnaBHo nosopaumBaeM KoMnac JO TeX MOp, NOKa ero
HyJleBOe J[leJleHHE HE COBHNAJeT C CEeBEPHLIM KOHIIOM
ctpesnku. Torna BusupHOe nprcnocoGieHyie — yKazaTesb
NOABHKHOIO KOJbHa — OyJeT NoKasblBaTh HalpasjeHHe
NBHIKEHHA MO AasUMYTy NepBOro yuacTka. BuiGupaem
Kakoi-nuOyab MpeiMeT B 3TOM Hanpas/eHHH W HIEM K
Hemy. [loiins no npeamera, CHOBAa OpPHEHTHPYEMCSI Mpu
OMOLM KOMNaca Nno 3TOMy e asHMyTy 4, BHOpaB
Apyro#i mpeiMeT, NPONOJKaeM [IBHKEHy e MO Hamnpasile-
HHIO K Hemy. Tak moctymaem mo Tex mnop, NokKa He JO-
CTUTHEM IepBOH NOBOPOTHOH TOUKH Ha HAlleM Mapll-
pyTe (HauaJO NPOCEKH B Jecy).

Ta6auuna 17

E. . 8 Paccrosins
g 3 = ol %
¢ | 55 | 25 | EE 5
& « ] El
Habpanunii opuentup & g: S-E = E’ "
o 5 o a8 o & <
g Hm e = a
= 5 [=§:]
e B rpajycax m @ e
Konogenn - - 01 23 | —8 15 | 1557 | 1038
Hauanonpoceru B necy | 2 338 | —8 | 330 645 | 430
ToBanenuoe nepepo 3 4 | —8 | 356 | 1020 | 680
Kypran 4 102 | —8 94 705 | 470
Cropoxka 5
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Y6enusuiuch, YTO NMOBOPOTHLIA MYHKT IeHCTBHTENBHO
W eCTh HaMeYeHHHIH, yCcTaHag/JuBaeM IO KOMMacy asH-
MyT Ha cleaywouuii nosoporswidi nysHkr (330°) u npo-
JloIXKaeM JIBHIKeHUe, Bellsl BCe BpeMsl cyYeT NpolileHHO-
My paccTosiHuio (B mapax wiaros, MeTpax, BpeMeHeM)
JJIS CpaBHeHHsl € J/IMHOH 3a4aHHOTO y4acTka NyTH.

Hanpabienne aBu:KeHUst nepuogHuYecKH KOHTPOJHDY-
eTcsl 10 KOMIAcy, a TaKkKe N0 3PUTEJNbHBIM H 3BYKOBBIM
OpHeHTHpaM, N0 TeHu HAYIEro W NpsMOJNHREeHHOCTH ero
cnefia, HeGeCHLIM CBeTH/IaM; B OTKPHITOH MeCTHOCTH IO
HanpaBJ/IeHHIO BETPa U T. NI

CrnopTHBHOE OpHEHTHPOBAHHUE

B kapnaTckux Jlecax M Tropax Oblld NpOBeleHbl
(1963 r.) nepsbie BCecOIO3HBIE COPEBHOBAHUS MO C I O p-
TUHBHOMY OpPHEHTHpPOBaHHIO. ITOT BHI CNOPTa
NOJYYHJl I[MHPOKOEe pacnpocTpaHeHne, UM 3aHUMAETCH
OKOJIO TONYyMHINIHOHA YenoseK. OB BkioueH 8 Enunyio
BCEeCOIO3HYI0 CNOPTHUBHYIO KJaCCH(UKAIHIO; MOArOTOBJe-
HO oKojio 100 mactepoB cnopta. CoBeTCKHe CHOpTCMeHbI
N0 CNOPTHBHOMY OpPHEHTHPOBAHHIO MOTYT Npo6OBaTh
CHJILI He TOJBKO B CBOMX Cejax, ropoiax u pecny6.u-
Kax, HO ¥ Ha MeXJIYHapoXHBIX copeBHOBaHHsIX. KyGok
MHpa W JPY:KObl exxerogHo paswuirpuisaercsi B Boarapuu
MeXJy KOMaHiaMH couvalnHcTHYeCKHX crpad. Henpe-
MEHHLIMH TNpH3epamu Nepserctsa Esponul W mupa sis-
JAITCS CKaHAMHABCKHE OPHEHTHPOBIHLLL

B sToM BHIe COpPeBHOBaHHS y4acTBYIOT C OJMHAKOBOH
YBJICUEHHOCTBIO H B3pOCJBIe M AeTH, KOHEUHO, Ha pa3HBIX
Tpaccax. Hanpumep, B Bospacte okojio 70 Jer mneHcuo-
nepky E. A. Acradresy u mkoabnuka Camy IoayGesa
MOXHO Ovulo BHIeTh Ha (uHHIIE B KOHHe Mmas 1970 r.
B Mockse B M3maiiloBCcKOM napke KyJbTypHl u OT-
Ibixa*.

B centsabpe 1971 r. na KapesnbckoMm nepemeiike nop
3ejieHOropckoM OBIT [aH cTapT Ha bB-M yeMnuoHATe
Coserckoro Cowsa no CHOPTHBHOMY OPHEHTHPOBAHHIO

* Oroponuuxos B. Hnem no xomnacy. «[Ipasma» or 10
monas 1970 r.
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Ha MECTHOCTH. 31eCb UeMMHOHaMH CTPaHbI CTaJH 3KOHO-
mucT Puckoro asroGycHoro sasona Jlwnus Bapuca u
HHXKeHep-CTPOuTesb U3 DCTOHHH HH Musbsn.

JHYHO KOMAaHIHHX CODEBHOBAHMAX MO OpHEHTH-
pPOBKC B 3aJaHHOM HaNpaBJieHWH MPHHSJIO ydyacTHe CBbLI-
e 200 cusnbHeHIIHX CHOPTCMEHOB.,

Sctadery ¢ opueHTUpOBaHHeM (B 3 3Tana) y My:XKuHH
BLIUTPAJH CNOPTCMEHb JCTOHUY, Y IKEHULUH — OpPHEHTH-
posuiunsl Jlarsun.

JKeHUHHB COCTA3aMICh HA OUCTAHUMK AJHHOH 7,8 KM,
npoxoaueued yepe3 9 KOHTposbHBIX myHKTOB. [10o6Geny c
BpeMeneM | « | mun 47 cex opepxana wHKenep PHk-
cxoro 3asona B2® wmacrep cnopra JIsuntpa Cuagmense.

Y myxunH Ha aucraupun 14,6 ku ¢ 14 KOHTPOJBHBI-
MM NyHKTamy noOefu WHXKeHep W3 DCTOHHH MacTep
cnopra YKy Annyc. Ero spems 1 4 37 mun 42 cex.

B xomannnom sauere moGemmay crnoptcMens Jlateum,
Ha BTOPOM MeCTe — 3CTOHLB,, Ha TPeTheM — JICHHH-
rpajisl.

3aTeM B OKPeCTHOCTSX cTapuHHON Kpenoctn Ms6opck
nox Ilckosom npoxonwna BTOpas BCTpeya MO OpPHERTH-
posanuio mexay komadnamu CCCP u Boarapuu. Jlyu-
IjHe Ppes3y/bTaThl NOKA3aJM HHIKEHepP-KOHCTPYKTOP 3
Purn JI. Bnavky ©u Boensocayxaumli #s DCTOHHH
H. Tac.

Boarapckne opuentnposuwikd  O. YoGanosa u
. Wnves okasanuch Juumib Ha CeIbMBIX MeCTax.

B scraderax y xenmmn noGepuna 1-a c6opHasi Ko-
manna CCCP B cocrase JI. Kyknunofi, T. Kanamsauko-
Boit ¥ JI. Buanku. ¥V myxuus — 2-1 c6Gopuas KoMmasza
CCCP B cocrase: B. Kykk, Y. Tac u [O. Bapanosa.
Bonrapckue komanam (uHAMEpOBANE TpeThHMHU.

Ky6ok LlenTpanbHoro coBeta no TypHsMy BpyueH
c6oproil Komasne CCCP-1.

B 3sToM BHAe cnopTa BHIIBAAIOTCS CNOCOGHOCTH UYeso-
BeKa NPy NMOMOIM KOMMNaca H KapThl Kak MOX-
HO ObicTpee OTHICKAaTh B Jecy, B ropax (Ha 3afaHHOf
Tpacce) HECKOJbKO KpacHO-Geqbx (J1aKKOB — KOHT-
pPOJNLHHIX MYHKTOB, 0003HaueHHBIX Ha Kapre. JlauHa
IUCTaBLUMH NOCTHraeT: LJS XKeHUluH 6—8 KM, nas myx-
ynH 12—15 sm. [1yTe MeXJy KOHTPONBHBIMM NYHKTaMH
CHOPTCMEHBl BLIOHMPAIOT MO CBOEMY YCMOTPEHHIO; TpH
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3TOM MOMXHO npo6exaTh BCIO Tpaccy, BOCIOJIL3OBAB-
IIHCh "TPONHHKAMM M IpoceKamH, HaNpsAMHK uyepes Jec
N0 a3UMYTy, OpPHEHTHPYSACh NO XapaKTepPHLIM 3JeMeHTaM
penpeda MecTHOCTH.

Ha apene 3axsarwbiBaiomenn GoppObl mobexjaer TOT,
KTO Jyullle 3HaeT Ttomorpaduio, ObicTpo Geraer, OTJH-
yaercs cooOpasuTeNbHOCThIO, OOJNee BHHMMATE/EH, BHI-
HOCJ/INB, KTO GHICTpee MPHUXOAUT K QHHHILY.



Ocnosrvie popmst scaroeo 6oiTus cyre
npocTPancTeo U gpema.

D, Inceave, Anru-Jropune

OPHMEHTHMPOBAHUE BO BPEMEHHU

Envuuna speMenn — cekynzua

Bce sinnenns okpyKaiouieii Hac NpHPORB NPOUCXOAST
Bo Bpemenu [lostomy TpymHo npencrasuth cebe
XKu3Hb Ha 3eMJie W 3a ee NpedenaMH 6es yyeTa Bpe-
menn. Ha kocmonpome, B aspomnoprax, Ha xenesHbX
noporax, Ha ¢abpukax W 3asBoiax, B JaGopaTopHsXx,
YUPEXKIEHHAX W KOJXO03aX, B HHCTUTYTaxX ¥ WIKOJaX —
BCIOAY HeoOXOAHM TOYHBI yuyeT BpeMenn. B obmxome
17181 3TOrO MOJb3YIOTCS YaCaMH.

Mexny TeM eIWHULE! H3MepDEHHA BPEMEHH 3a/10XKEHbI
B CaMO# npupose MuposfanHs. TONBKO HCXOOS K3 HHX,
YeJIOBEK HAYYWJ/ICSl YYHTHIBATh BpeMs MeXIy OLHHMH H
IpyruMH COOLITHSIMH, YUUTHIBATh CBOH BO3pacT, Onpene-
JATb €IHHALLl BPEMEHy W BECTH UM CHeT.

C npeBHHX BpeMeH B KaueCTBe eCTECTBEHHOIO 3TAJOHA
BpeMeHu NPHHHMaNH nepuoi obpauieHnsi 3eMJIH BOKPYT
cBOEH OCH, NO3BONSAIIMH UeJ0BEKY HOCTATOYHO XOpOIIO
OpHEeHTHPOBAThCA Ha ee nosepxHocTH. Jlo HenasHero spe-
MeHH CeKyHay onpeznensiu Kak 1 : 86 400 uactb cpenHnx
COJIHEUHBIX CYTOK.

Haluonennst 3a Npooo/:KHTeNbHOE BpeMsl NOKa3aJi,
yTO BpalleHne 3eMJIM NOABEPXKeHO KogeGaHHAM, He IMOo-
3ROJISIIOILKAM paccMaTpuBaTh nepuoj ee obpalleHus B
KauecTBe €CTECTBEHHOrO 3TaJOHa BPEMEHH M JIHIIAIO-
UIHM METPOJIOTHYECKOTO 3HAaYeHHs [IOHATHE CpEeIHHX
coHeuHblx cyTok. C 1872 no 1903 r. cpeanss npono.-
HHTEJBHOCTh CyTOK yBeawuunace Ha 0,007 cek, a ¢ 1903
no 1934 r. ymenbtuunace Ha 0,005 cex, nocse uero oHa
BHOBb CTajna Bo3pacratb. TakuM oOpasoM, cpelHne
CYTKH onpefiejieHs ¢ ToudocThio 10 10~ sTa TOUHOCTB
COBEPILEHHO HEAOCTATOYHA NPH COBPEMEHHOM COCTOSIHUH
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TexHuKH yactor®. Ilostomy Bo3HHKNa HeoGXOmHMOCTL B
BLIOOpe HOBOrO eCTeCTBEHHOT'O 5TaJOHa BpeMeHH, obec-
neyuBaronero 60JbIIYI0 TOYHOCTh BOCTNPOH3BENEHUS €~
HHLIL! U3MepeHus BpeMenu**.

Onvunannatas IeHepasnbuasi KongepeHuys N0 MepaM
H BecaM yTBepJuJia COBpeMeHHOe onpenenelrme OCHOB-

- Rk
HOH eIMHHLIB! BpeMEHH CEeKYHIb 3___-1556925,9747 qacTb

Tponuyeckoro ropa aas 1900 r. O auBaps B 12 yacos
SbeMepHNIHOro BpeMeHH™ (pBemenHoe B
CCCP I'OCTamu 7664—61 u 9867—61), KOTOpOe npH-
BASBLIBAIOT ee He K BpauleHHI0 3eMJ BOKpYr cBoeil ocH,
a K npuxenuio 3emiau no op6ure Bokpyr Coanna. [Liu-
TEJbHOCTh TPOMHYECKOTO roga***** r, e. uarepas Mex-
Ly IBYMsI BECEHHWMH paBHOAEHCTBHSIMH, CJELYIOLIHMH
OJIHO 3% ApYyruM, NPHHAMAETC B KauecTBe 3TAJOHA. DTO

*UacToTa—uucio UMKAOB HAH KoJeGaHuii B eNIHHHILY
BpeMenH (UHC/IO MOJHLIX H3MEHEHH{i TIePUONMYECKOH GYHKUUH B efi-
HHLy BPEMEHH, B pe3Y/JbTaTe KOTOPHIX QYMKUMA KaXAB pas npn-
oC6peTaeT CBoe NepPBOHAYAMBHOE SHAYEHHE).

** ERHMHLE YaCTOTH NPHCBOBHO MANMEHOBAHHE &I € PL» B YeCTh
Hemenkoro ¢usnka I', Iepua (1857—1894 rr.). Te p i — egunEna
YaCTOThl, NEPHOJAMYECKH H3MEHsIIOWAACA (APYTHMH CJAOBaMH, Fepll —
4acToTa, NpH KoTOpoii B | Cex 3apepluaerca OXHO KoheGanue HIH
HHKA).

*** B KauecTBe KPATHBIX M JOJBHBIX 4aCTell CeKYHAH NPHMEHSIOT:
tepacekyuny (Tcex), ruracekyuny (Icex), wmeracexynny (Mcex),
KWAOCEKYHAY (KCeK), munnucekyuiy (Mcex), MUKPOCEKyHy (mrcer),
HanoCekyHpy (Hcex).

B kauecTBe BHECHCTEMHLIX €NUHHL BPeMEHH NPHMeHSIOT: MHHYTY
(Mur), uac (4), cyTen n rof.

*#** [lon sdeMepuIHLIM BpeMeHeM MOHHMAIOT BPEMs, MO KOTOpO-
My BLMHCASIOT 3¢ eMep [ B — KOODAMHATH HeGeCHBIX TeJ;
StemepuiHOe BpeMsl YCTAHABJMBAETCA MO PE3YNbTAaTaM ACTPOHOMH-
HeCKHX HaOmoneHuil JIYHH H He 3aBHCHT OT KoneGaHuil CKOPOCTH
Bpalensa 3emn.

Ek* Tpounueckusn rog ana 1900 r. pasen 36524219878
cyTok = 31 556925,9747 cex.

B rpamnanckofl xmaum NPHMEHSIOT KaNeBAapHEl rOf, BOCHPOH3-
BoAAuHA ¢ GONbIIGH TOYHOCTBIO NPOJAOSIMUTENHHOCTD TPOMHUECKOrO
rona, KanennapeBfi roa pases 3652425 cyTok, T. . AJEH-
Hee TPONHYECKOrO rofia na 26 cex, yro 3a 3300 ner Aaer pasmuny B
1 cyTku.

B rax xasblBaeMOM IpHTOP H 4 H CKOM KaneHiape NPeaycMar-
prBaeTca uepefoBaHHe MPOCTHX seT (365 CyTOK) M BHICOKOCHEIX JeT
(366 cyTok).
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no3BoJsieT NoJyunTh 6oJiee BBHICOKYIO TOUHOCTH B oOIlpe-
JeJIeHUH eJMHHIbl BpeMeHi.

VKasaune B HOBOM onpeneseHn# cekyHabl Ha 1900 r.
06 BSCHSIETCS TeM, 4TO Tponuueckuil rox cam no cebe He
siBJsiercsl NOCTOSHHLIM, W NO3TOMY OBLLIO Heo6xonHMmo
HCXOAUTh W3 OJHOTO onpeleJeHHoro roja. Jlata 1900 r.
0 sinpapst B 12 4 BbIpa)keHa B NMPHUHATOM acCTPOHOMAMH
NOPSIZIKOBOM CUCTe BPEMEHH M COOTBETCTBYET MNOJYIHIO
31 pexabps 1899 r.

DTo HOBOe oONpejesieHde JeJaeT CEKyHLY PpaBHOM
cpenHeli NPOLO/IKHMTEJNLHOCTH CTapoH CeKYHABl 32 MO-
cJlefiHye TPH CTOJeTHs; TakuM 00pa3oM, OHO HE BeleT
K HOBOH eJHHHIle BPEeMeHH, HO no3sojsieT Gojee CTPOro
NO/IHL30BATLCS €CTECTBEHHBIM 3TaJOHOM, OlpelensieMbIM
3 COBOKYNHOCTH BHIMMBLIX [BH:KeHMH HeGeCHBIX Tel.

3a nocaenHue rogbl B (H3HKe JOCTHTHYTH 3ameda-
TeJBbHBIE PE3YJbTATHl MO CO3NAHHIO HOBLIX MOJEKYJsip-
BBIX ¥ aTOMHBIX 3TaJIOHOB 4acTOTHl H BPeMeHH, OCHOBaH-
BBIX Ha crnocoGHOCTH MOJEKyJ H aTOMOB H3/y4aTb H
MOrJIOIATh 3HEPTHIO B CTPOrOH NepHOAHYHOCTH.

MonekyasipHble H aTOMHble 3TaJOHbl YaCTOTHI OTKpHI-
BAIOT NePCNEKTHBH JaJbHeHero MoBbillleHHsl TOYHOCTH
STaJOHOB YAaCTOTH M BpeMeHH. TeopeTHUeCKH YCTaHOB-
JIEHO, YTO B «ATOMHBIX» Yacax AOCTHXKHMa TOYHOCTb N0
MHJIIMOHHBIX HOJefl CeKyHbl B CYTKH. «ATOMHbBIE» Uachl
MOryT GbIThb MCTOJNb30BAHE KaK HOBBIH 9TaJIOH 4acTOTH
# BpEMEHH, He3aBHCHMBIfi OT aCTPOHOMHYECKHX gabJo-
JeHMH.

B «aTOMHBIX» yacax JBHKEHHSl COBEpINAIOTCS 3HAUU-
TeqbHO 60Jiee pery/sipHo, YeM B MasTHHKOBBIR H KBap-
eBBIX ACTPOHOMMUECKHX 4acax H Chcteme 3emud -—
Coasne. Bnaronaps 3TOMy «aTOMHBIE» 4achkl MO3BOJNAIOT
nposepsTh BpaleHne 3eMJH BOKpPYr OCH H oGHapyKi-
BaTh HEPaBHOMEPHOCTb 3TOrO BpALIEHHS, HCCJ/eNoBaHHE
KOTOPOTO NpeACTaBJsieT GOJbIIOH Hay4HBIH HHTEpec.

UTto Takoe COJHEYHble CYTKH?

Cuauasa genosek oOpaTun BHHMaHHe Ha NPaBHJIBHYIO
4 3aKOHOMEepHYI0 CMeHy JHA W Houd. Tak mnosBmIach
nepBas MNpHpPoaHas eJUWHULA H3MEPEHUS BPEMEHH —-
CYTKH.
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Puc. 48. IIpodossiuresvrocty OHs 1 noalere no mecTHOMY  8pe-
menu Ha wupore 85° (12 mapra)

C pasBuUTHEM AacCTPOHOMHH 3TO sBJieHHe MOJy4HJI0
obbsicHeHHe. 3eMJisi BpaUlaeTcss BOKpYr BooOparkaeMoi
3eMHOHl OCH C 3anaja Ha BOCTOK, NOJCTABJAAA Najaio-
UM Ha Hee JyuyaM TNOCTENEHHO TO OLHY, TO IPYIyIO
cTOpoHy cBoell mapoobpasHoli NOBEPXHOCTH.

Ha ocsemienno#i 8 JaHHbIH MOMEHT NOJIOBHHE 3@MHOrO
mapa-—JieHb, a4 Ha MNPOTHBONOJOKHOH, 3aTeHeHHOH
CTOPOHE — HOYb.

Jl e H b — NPOMEXYTOK BpPEMEHH OT BOCXOAa A0 3axo-
na Coarna, Yciossas cepeinHa nHf — 12 4, Korzia
CoJEne, Npoxois uepe3 MepAAHaH, 3aHHMaeT HAaHUBBIC-
Hiee mnoJoxeHue Ha Hele, Tak HA3HIBAEMYK) BepXHIOIO
KyabMuHauo (BepiinHy), 49TO oOnpejesseT HCTHHHbIN
NOJIIEHb.

[lepsas nososWHa OHA BCErna HECKOJLKO KOpOYe BTO-
poit (puc. 48). Dr0 sBneHue OODACHETCS pasHuLlel
MeXKAYy HCTHHHBIM Y CPeIHHM BpeMeHeM, O KOTOpPOM ro-
BOPUTCS. HHUXKeE.

H 04 b — npoMexkyToK BpeMeHH OT NOABJIeHHs Ha
nebe spKUX 3Be3[ IO MOMeHTa HX ncuesHoBewws. Tlou-
HOUYb — yCJIOBHAs cepeauHa HOYH — 24 4, unu 0 4, ot
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KOTOpOM HaunHaloTcsl HoBble cyTKH. CoJiHLEe B 3TO BpeM#
HAXOAMTCS B HHXHed KyJbMuHalHy, UTO ONpeleasier
HCTHHHYIO TOJHOYb.

Jenb BMeCTe € HOYLIO COCTaBJSIIOT HCTHHHBIE, WIH
COJIHeUHble, CYTKH, NpeACTaBisiiouiye coOofl MNpoMexy-
TOK BPEMeHH MEXJIy ABYMS NOC/JELOBATEJbHbLIMH BepX-
HUMM WIN HUXHAMH KyaemuHanpsaMmun Coasia.

Ilenenvie cyTOK Ha 24 4 Bnepsble OLWIO NPHHATO B
JpepneM Basusone — rocyiapcTse, KOTOpPOe pacnoJa-
rajoch B obnacT Tak HasblBaemoro Jsypeubs (B 10O-
nune pek Turpa u Esdpara).

B nosaune JIBypeubsi Ha MpOTSXKEHHH rona fAeHb NpH-
6svsuTennHo pases Houy. OTCIOAa CTajd IeMHTh CYTKH
Ha [HeBHble W HOYHBIE 4achl, KaK «CTpaxuy», mo 12 «
JIiHeM ¥ no 12 4 HoubIO.

3to siBnenue B mosTuueckoii ¢popme omncano lere B
«Paycre»:

U ¢ nenonsiThoft GHICTPOTON,
Kpyxach, Hecercsi 1I1ap 3eMHofi:
[poxonst GeicTpoii uepenoii
Cusgbe [IHs ¥ MpaK HouHOM,

A B o6uxome roeopaT: «JleHb W HOYb — CYTKH NpPOUB.
Cuet cyTKaM JIIOAM CHAauaja BesH MO Najblam Ha OnHOM
pyke — «MaJjasi Helens» — NATHIAHEBKa, a 3aTeM Ha
obestx pykax — «GoJplas HeneJisi» — HeCsTHIHEBKA,

CeMHIIeBHBII cUeT HeledH CHOXKmHIcs B JlpesHeM
BaBH/ioHe Ha OCHOBE CYEBEPHOTO MNOYHMTAHHS CeMu He-
Gecubix cserw; Cosnnna, JlyBel ¥ 0aATH BUAHMBIX He-
BOODYKEHHHIM IJasoM mnaHeT. OT BaBHJOHAH CeMH-
NHeBKa TNepemwia K eBpesAM, FpeKaM H puMJsiHaM. Y
NpeBHHX pHMJAH JAHH CeMHJHEBHOH Hedens Tak Oyk-
BaJIbHO U HA3bIBAJIHUCH:

noHeneNbHHK — NeHb JIYHED

. BTOPHHK — niens Mapca
cpena ~— nenb Mepkypus
yersepr — penb IOnuntepa
fIATHHUIA — nenb Benepe!
cy66oTta — aenb Catypha

BoCKpeceHbe ~— JeHb Connua

B reuenne rona epems Bocxoxnienusi Connua usme-
HAETCS HePaBHOMEPHO, .[03TOMY B OOBIIEHHOH JKH3KH
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HCTHHHBIM BpEMEHeM, T. €. CONHEUHbIMU CYTKaMmu, He
NIO/Ib3YIOTCA U3-32 HEMOCTORHCTBA INPOJAOJKHTEBLHOCTH
HCTHHHBIX CYTOK. 32 e[MHHUIy BPEMEHH 4YeJIOBEKOM IpH-
HATbl CpefiHHe coJHeuHble cyTKH. O HuX rosopuTcs
HUXKeE,

3Be3IHble CYTKH H CpellHee BpeMsl

Besikuifi pas HOYbLIO BO BpeMsi NPOTYJKH HJH TYPHCTH-
YeCKOr0 MOXOAa Mbl HabjiomaeM TeMHBI, YCesTHHBIHA
3Be3namu Hebecnulit cson. Paccrosimus o 3Be3n Ham
KaXyTCs OJHHAKOBLIMM BCJEACTBUAE HX OTpPOMHOR yAa-
JIEHHOCTH OT 3eMJIH.

Bamxkafimas kK Ham 3Besana B cossesnun LlentaBpa
HaXOAMTCH HAa TAKOM FPOMAJHOM pAaCCTOSIHHH, U4TO CKO-
poiit moesn, penawouuit 100 km/v, Mor 6bl ero HOKPHITH
NPy HeNpepslBHOM [BHXKEHMH NpHMepHO 32 50 MJH. Jer.

Passuny paccrosHuit Mexny 3Be3gamu W 3emJeil
yeJOBeYeCKHuil 1y1a3 pasiuuuth He B coctosiHHH. OnHaKo
Kax/biil, KTo Habmonaa 3a HebGecHbIM CBOJOM, 3aMeual,
YTO OH MEIJICHHO BpallaeTcs M COBepuiaeT NOJHLIA
06opoT B TeueHHe CyTOK. JlBe Touku HeGecHoOro CBOAA,
Tak HasblBaemble moJochl Mupa (Cesepnbiit 0 IOxHBIT),
HEMOABMKHBI.

Co Bpemen lanujies M3BeCTHO, 4T0 3TO fBJIEHHE Ka-
JKyIleecss, TAK KaK OHO eCThb CJEeACTBHE BpallleHus 3em-
JIH BOKDYT OCH.

Ouenb 64au3ko K CeBepHOMY TOJNIOCY MMpa HAXOLUTCS
nosonbnO sipkaa Ilonsipuas ssesma (puc. 49). Ona ka-
KeTCs HaM CTofllell Bcerfla Ha OOHOM MecCTe, IOYTH
TOYHO Ha CeBepe, H YCJOBHO omnpenenser 1ouky Cesep-
HOro moJjca Mupa.

Pacnonoxenue c03Be3anii Tenepb TakKoe Xe, KaKHM
€ro BHJEJH HAUWIH NpeJKH TPH-NIATHL ThicAYeNeTHH Hasas,.
TonbkOo MBI BHIMM CO3Be3[Hfl BpPAIAOIIUMHCH BOKPYT
Ilonapuoii 3se3nbl, a OHW 5 THIC. JieT Ha3aA BHOENH TOT
JKe He6OCBOA M Te K€ CO3Be3usl BpaulaloLUMyCA BO-
Kpyr 3Be3nbl Ty6an, uian anabde Jpakona B cO3Be3aMH
Jpakon (puc. 50).

Uepea 5 Thic. JieT HAIM NOTOMKH YBHIAAT BpalleHHe
He6a Bokpyr Toukn B cozBeagud Lledeir. Tlomoc mupa,
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T. €. TOYKa, HA KOTOPYIO YKAa3EIBaeT 3eMHasl OCb, CTpaH-
cTByer Ha HeGe MO Kpyry, VISl MOJHOTO ONHCAHHA KOTO-
poro HyXHO oko/l0 26 000 ner. D10 siBNEHHe MPOHCXO-
IHT, C ONHOH CTOPOHH, NOJ BJHSHUEM TIPUTSIKEHHUS
Connna (npemneccus), a ¢ APyroft — noj BAHSHH-
eM nputskeHus JIyee (Hy T anu ).

INonsipHyio 3Be3ny Jerko HailTH 0O M3BECTHOMY BCEM
coszpesnuio Boapmas Mensemuua (puc., 51). Ilas atoro
Hano BUAUMBIH OTpe3ok 1—0 mexnay KpaiiHumu 3Be3-
IaMp Kopma cosdsesgus Bonbmmas MenBepuna MBIC/TeH-
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Puc, 49. Ceseproul noaroc mupa u Kpyeosvie nyru 36e30
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HO OTJIOXMTb D pas Ha npsiMOf, MPOBEJEHHON Yepe3 TU
3peagpl. [locnennssi seeana xsocta co3pesjus Manas
Mengenuna u ects [lonsipnas 3pesna.

Cyrounoe BpaiieHue 3emJH — ONHO M3 CaMBIX PaBHO-
MEpHEIX ABHMXKEHHH, H3BeCTHEIX HaM. UToObl ompeneuTh
NPOAOKHUTEJABHOCTE  CYTOK, NOCTynaeM CJeayloliM
o6pasoM: cTos y OKHa, BHIGHpaeM Kakoe-HHOYAb BEICO-

KOe 3JaHHe, BbLIPHCOBbiBalonieecss Ha (oHe HOYHOrO
neba.

Nonspuas
see3da

~a”
,D'm';uo‘]

, B,
g gone 8006y,

/

Puc. 50. Crpancrsyrouuti Ceseproill nOAOC Mupa
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Puc. 51. Kax watitu Hloaspuyio seesdy u ssare HGRPpABAeHUE Ha
cesep

3ametns HauboJiee SPKYIO 3Be3nly BOJAU3H KOHTypa
u36paHHOr0 3[aHUsA, MOCTAPAEMCs 3AMOMHUTb ee pac-
flo/IoXKeHHe. 3aTeM 3aceKaeM [0 9acaM Bpems, KOrAa
SBE3/la B CBOEM CYTOYHOM [BHIXEHMH CKPOETCSl 32 3/a-
Huem (nanpumep, B 9 « 20 mun). lpoBopuM nopoGHOE
HabyiofieHHe Haj TOll XKe 3Be3n0il B CJIeyIomUl Beyep
U omnpefiessieM BpeMsl ee HCUE3HOBEHHA 32 TeM Ke 37a-
HueM (9 4 16 mun), tak xe NoCTyilaeM mocJieaaBTpa
(9 4 12 mun) u T, 1.

Yeranasnupaem, uT0 KaMABB neHb 3Be3ma Heuesaer
32 3nanueM Ha 4 mun (tounee, Ha 3 mun 56 cex) panp-
we. Kakyio 6bl 3Besfly Mbl HH Habaonanu, Bcerna ro-
Jyuntes To xe camoe. CrneoBaTenbHo, Kamias 3sesna
WIH Mo6aR TOuKA HEGOCBONA ONHMCHIBAET MOMHBLIA Kpyr
3a 23 4 56 mun. Ho B pefictButennHOCTH Bpamaercs
3emnsn, a He He(O, M, CNENOBATENbHO, 3BE3THLIMH cyr-
KaMHM MOXHO HA3BaThb IPOMEKYTOK BpPEMEHH ONHOro
obpawenust 3emaH BOKpYr cBoefl OCH.

gBeSHHbIe CYTXH ABAAKTCA OCHOBHOMN
elMBUledl BpeMeHH, H HX TpPOAOAXu-
TENbHOCTE OCTaeTcs BCe BpeMs  no-
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cTOsHHON AcTpoHoMaMm CYTKH pasfeneHn Ha 24
3Be3[HBbIX Yaca, yac — Ha 60 mun, munyta— na 60 cex.
TIpononxuTeNbHOCTH CYTOK nNpoBepserca B obcepsaro-
pHUM CNENH&JBHO OTPeryJHpOBaHHBLIMH YacCaMH, yXons-
[MUMH BHepell IPOTHB OGBIYHBIX YacoB Ha 3 mun 56 cex
B cytku. Takum Opasom, «3Be3[lHbie 4achi» HECKO/bKO
KOpoye OOLIUHBIX («COJHEUHBLIX») ENHHUIl BpeMeHH, a
uMeHHO: 1 3Be3aHbifi yac kopoye | COJHEYHOro wYaca
noutu Ha 10 cex (3 mun 56 cex=3X60+4+566=236 cex;
236 cex : 24=10 cex).

3pesnnoe BpeMss HENMPHTONLHO I HCYUCIEHHH
H3-32 TOTO, YTO HAyaJo 3BE3JHLIX CYTOK B TEYCHHE rofa
1IepexoNuT Ha pas3judHoe BpeMsi [HS H HOYH.

[TpononuTenbHOCTh HCTHHHBIX (COMHEYHBIX) CYTOK,
T. €. IH9 BMeCTe C HOYLIO, B TedeHHE Tofia HEeCKOJbKO
U3MEHSIETCS B 3aBHCHMOCTH OT M[peMeXyTKa BpeMeHH
Mexny nsyMsi BosspailerusMu CoJHIA K MepHaHaHy.
Camble AJHHHBIC HCTHHHBlE CyTKH ObiBaiotT 22 nekabpw,
OHH AJHHHee CaMblX KOPOTKHX HCTHHHBIX CYTOK 22 Hions
Ha 51,2 cex.

Jast Toro uto6bl H3GexaTh YacThX MOMPaBOK B Yacax,
6blIM BBEGHBI CpeflHHe COJIHeYHble CYTKH, IJIHHA KOTO-
pHIX BCEria O/lHA M Ta e H BbIPAXKaeTcsi B 4acoBoll Mepe
or 0 1o 24 u. [1pu sTOoM MOMEHTH cpejHero BpeMeHH CO-
NPOBOKNAIOTCA YKa3aHHeM KajleHAapHOW naThi, TAK Kak
KaleHJapHbill cueT AHe#d BeleTcs B CPEAHHX CYTKax.

UactH, HA KOTOpble pasjeneHbl CpellHHEe COJIHeUHbIe
CyTKH: 4Yachl, MHHYTBl H CEKYHIbl CpeiHero, HHaue
rpax/faHCKOTIO, BpeMeHH H €CTb T CaMble elHHH-
Ul BpeMeHH, no KotopuiM Mbl kupeM. C 1919 r. mu
mepeuwin Ha Gosee yno6Hoe B MOBCENHEBHOH KU3HU
NosICHOE, 4 3aTeM Ha JeKPeTHOEe BpeMs.

UTto Takoe mecqan?

Hamenenns sunumoft ¢opmbl JIyHH naBHO NpHBJIeKa-
A K cebe BuuMaHue deyoBeka. [lyrem nabGaonenufi
YCTAHOBJIEHO, 4TO JIyHHble (asbi, MPEACTABJSIOMHE CO-
Goit pasnuunble "acTy ocsemlennoi CoJiHlem MOBEpXHO-
cra Jlynbl, cMensiiotcst B Tedenne 29 cyrok 12 4 44 mun
2,9 cek, unu OKpyryieHHO 32 29,5 CYTOK.
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B npesmocTH mepsmMu TpupoaHbIMH uacamu, 1O-BH-
Aumomy, cayxuna Jlywa, xoropywo actponom [lapux-
ckoit oGcepsatopun Ilons Kynepk nassan «mpeadt b-
HBIM amgnapaTtom JJis NOOoAcCYeTa JHe N>

«CMeHa (a3 OT HOBONYHHMS K MOMHOJNYHHIO,— OHLIET
OH,— H OT NOJNHOJNYHHSI K KOHIy NOC/IefHeH YeTBepTH,
COMPOBOXKAIOIASCST H3MEHEHHEM OCBELleHHOCTH [0 HO-
uaM, npencrasasier coGoii nauGoJiee peryssipHoe u 3a-
METHOE sIBJICHHE, eC/li He FOBOPHTb O CAMOM HepefoBa-
HUM JHst W HOuM»™. [lo3TOMY npeBHHe eBpeH W accupmii-
OBl BEJN CHET BPEMeHH M0 JIyHaM, a MyCyJbMaHCKHIi
KazieHnapb H 10 CHX NOP OCTAETCS JYHHbIM.

STOT NPOMEXKYTOK BpeMEHH MeXy JIBYMSI OIMHAKO-
BoiMH (aszamu Jlynet — ot nosnonyuust no cnenyrouero
NOJHONYRHST WJIH OT HOBOJIYHHSI N0 CJIEfyloulero HOBO-
JIYHUS — ¥ ONpEeJie/IWl BT O P Y10 NPUPOJHYK Mepy Bpe-
MeHH —Mecs Il Hucno mueli B Mecsine Jioaum Hayqu-
JIACh uepeloBaTh HenbiM qucaom 28, 29, 30 u 31 ¢ Takum
pacueToM, 4To0bl HOBOJYHHE BCErfa NPHXOMHNOCH Ha
Hadano mecsina. OcHosnbie ¢asbl JlyHsl U ee uaMeHeHus,
HaGJonaeMbie ¢ 3eman, nokasausl Ha puc. 52. Oun Ho-
CAT CJienyolile HA3BAHHUS:

Hosonynue— nauano mecsina; B stoit paze Jlyna
He BHAAA.

Ilepsas wetseprb—BuaNMHE cepn JlyHs Ha-
6JiofaeTcss NOJMOBHHOM Kpyra B nepBofi IOJIOBHHe HOuH,
3aXOJHUT B cepelUHe HOYH,

[Nonunonyune—Jlyna nabaonaercs BBHIC NHCKA-
Kpyra, BOCXONHT BeYepOM H 3aXOJHT YTPOM, T. €. «CBe-
TUT> BCIO HOYb,

[Tocneanss gerBepTb—Jlyna waGmonaercs
NOJIOBUHOH KPyra BO BTOPOil NOJOBHHE HOYM, BOCXOAHT
B cepejnuie HOuy,

B npesrocTH HOBHI rofl mauuBancs BeCHON H MeCAbI
HyMepoBaJiiCh ¢ MapTa no ¢espaib. 3aTeM JYRHLIA Me-
csit Obl1 pasfieied Ha 4 ceMHIHeBHblE HelesH, TAK KaK
NPOMEKYTOK OT MNEPBOH 4eTBEpPTH JAO MOJHOMYHHS C€O-
cTaBiisieT NpUGIH3UTENBHO CeMb THEH.

*Kwoun Haep. Basor nn e3puise na Connne na OPOJLOJIHK Ha
TeJLHOCTL CYTOK? «B sawury mupa», 1959, Ne 94,
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Pyc. 52. Ocnosrote aso. Jynot

Jlyunpii ron pasen 12 aymamm MecsinaM, uay 354
cytkam 8 4 49 mun u ero TPYAHO OBHIJIO COrIacoBaTh €O
cMeHOH Bpemen roaa. I1ostomy or mero OpUULIOCH OT-
KasaThbeA,

Kak opueHTHpOBaTbCS B cMeHe BpeMeH rojma?

Heckonbko Thicsta et masan erwntsine BIICpBLIE CTa-
JIH HCUHCJSITD BpeMsi, MCXOASl M3 NEePHOAMUECKON CMEeHBI
BpEeMeH roja. YcTaHOBNEHHEIA MMH rOf HMesl cHagajia
360 nmefi, Ho moToM oH cran pacxoauTecs c¢ neficTeH-
TeJIbHON CMeHO#l ce30HOB.

Mexny TeM cesbckoe X03sHCTBO HyXJajocb B GoJee
TOYHOM onpelleieHHH BpeMmenH. ITostomy B 4236 r. no
H. 5. eruntsiie BbIOpaJsu ceGe ykasartelb BpeMeHH HAa
HeGe*,

OTHM ykasartenem crana seesna Cupnyc, kotopyio
erunTsHe HaseiBanu Coruc. OHH 3aMETHJH, YTO TOSIBJIE-
uue CHpuyca cosmasaer ¢ pasnusom Huna, Bcerna npu-
HOCAIUMM  [VIONOPOAHBIA HJ1 Ha uX noasd. Ha sToT pas

* Cuocky cM. Ha crp. 136.
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roj, onpenenuau Gonee TouHo — 365 aueil. Pacxoxnenue
KalieHnjaps ¢ JeficTBHTeNbHON CMEHOil BpeMen roga CTaso
MeHee 3aMeTHHIM, HO Bce XKe octasajoch. Yepes 700 ner
JeTHHe TpPa3fHUKH U JeHb YPOXKasl CTaJH NpasfHOBAThb
B pasrap 3uMEbL.

Kpome cyTounoro BpalieHusi BOKpPYT cBoeii BooOpaxa-
emoii ocu, 3emasn, 1onobHo ApyruM naaneram CoJiHeaHOH
cuctembl, ABHKercss BOKpyr CoJiHna no KpHBOH, HasbiBa-
emoii opGuTOH, ANKHHa KOTOpoil pasHa npuMepHo 930 man.
KM, D10 paccTonHde 3eMas npeofoneBaeT (OKPYrJeHHO)
3a 365 aHeil u 6 4, ABHrasch co CKOpoCTbio 29,8 Kmfcex™ ™,
Bpems onnoro ob6pamienust 3emyu BOKpyr CoJiHa COCTaB-
JfeT TPpeThbIo NPHPOLHYIO €AUHHNY BpPeMEeHH — T O .

B cBoem aBukennu Bokpyr CoJiHI@ 3eMHasi OCb TIO-
CTOSIHHO HaKJOHeHa B OJHOM HampasJieHHH Ha 66°5/, uto
co30aeT pa3HULy B OCBEIleHHH M HarpeBe MNOBEPXHOCTH
3eMsH COJHEYHHLIMH JIydaMH B pasHble MOMEHTHI ee To-
JIOBOro IYTH U BHI3LIBAET HA PA3JUYHBIX WHPOTaX CMeHY
BpeMeH roja.

ActponoMuveckoe Jeto OblBaeT y Hac ¢ 22 HIOHA MO
23 centsnbpa, korna ConHile OcBelaeT ceBepHOE MOJyLIa-
pre 3eMan GOMBINYIO yacTh cyTOK. COJHIE CTOUT BHICOKO.

AcTpoHoMHYeCKas 3UMa y HAC AJuTces ¢ 22 nekabps no
21 maprta, Korga Jyuu CONHpa KocoO ManarT Ha OTKJO-
HEHHYI0O OT Hero TOBEpXHOCTh CEBEPHOro MOJYyMapus
3emain, ocBellas ero MeHbIUIYIO 4YacTh cyToK. CoJsHpe
CTOHT HHU3KO.

B roxHOM moJsywapuu HaKJIOH 3eMHOH OCH coslaer
obpartHoe siBjeHde. Korna B ceBepHOM MOAYILIADHH JIETO,
B IOXKHOM NOJYyIIapHH 3uMa, U HaoGopoT. TosabKo BecHOI
H OCeHbl0 HaKJOH 3eMHOIl OCH He OTpaxaercsi Ha pac-
npefesieHue COJHEYHBIX JIyuell MeXny CeBepHBIM H H0XK-
HBIM MOy apusMH, B 3To BpeMs: rona OHM OKasbIBaIOTCS
OCBeIleHHLIMH PABHOMEPHO, TaK 4YT0 N0 Bceil 3emiie
NIPOJIOJIKHTENBHOCTL HA paBHa Houu (puc. 53).

21 mapra CoJHue HAXOAMTCS B 3€HHTE HA 3KBATOpe,
BOCXOJHT TOYHO Ha BOCTCKe M 3aXOJQUT TOYHO Ha 3ama-
Jle — 5T0 JeHb BECEHHero [AaBHOJEHCTBHS, ACTPOHOMH-
yeCKOe HauaJlo BeCHHl, «yTPO rojias.

**Touka Ha 3KBarope MepeMeniaeTcsl OTHOCHTENLHO OKPYKAIOUINX

ConHlle 383/ C 3amafia HA BOCTOK €O CKOpoCThIO 46D mfcek, a Ha
wupore 60° co ckopocTeio 233 a/cek.
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22 Aorabps
’,/ avMA

Puc. 53. Crena spemen 200a 6 ceseprom noaywapuy

3ateM NPONOKHTENBHOCTD IHA YBEJIHYMBACTCS (a Ho-
YH COKpaulaloTcsi) 10 22 HIOHST — [HS JIeTHEro COJIHIe-
CTOSIHHUSI, aCTPOHOMHYECKOro Hayana Jjeta, korna Cosnne
«OTXOJHT» OT 3KBATOpa K ceBepy Ha 23°%’. 3ToT neHb
CaMplil NAHHHBI.

C 22 uoHs nennp Hauunaer YKopauuBathes. CoJsHie
CHOBA MPUONMXKAETCS K SKBATOPY, H 23 ceHTabpsi Hacry-
MaeT JeHb OCCHHEro PaBHOAEHCTBHS — acTPOHOMHUYECKOE
Hayano ocenH, Korna CosiHue ONfiTH CTOHT HAa 3KBATOpe,

3aTeM OHO Ha MOJrOAA <YXOAHT» B I0KHOE noaya-
pue, neHb CTaHOBHTCS Kopode Houd. Korma Counpe «ot-
XoauT» Ha 23°5’ K I0Ty OT 3KBAaTOpa, HACTYNaer caMHil
KOPOTKHH feHb (ANt ceBepHOro nosymapus 22 nekaG-
psi) — LeHb 3UMHEr0 COMHHECTOSIHHSI, aCTPOHOMHYECKOe
Hayalo 3UMHL.

C s1oro aust CoJiHue cHOBa NpuGMHKACTCH K 3KBATO-
Py, Ha KOTOpHi OHO «BeTynaer» 21 Mapra— MOMEHT
«npoxoxXaernsi» CoJiHLA yepe3 TOUKY BeceHHero pasHo-
JeHCTBHS,

Ot onsoro Ttakoro Momenta no JIPYroro mnporekaet
ONHH SKBATODHAJBHBLIN TPONMYECKHH TOA, paBHBI 365
ausM b 4 48 mun 46 cex.

Pasnuiia B MpoOnONKHTENBHOCTH €THIETCKOrO Kasmel-
RapHoro rona (365 nuefl) ¥ TPONHYECKOro W SIBHJACH
NPUYHHON PACXOXKJEHHS CMEHB CE30HOB roga ¢ WX
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KaJleHjapHuiMH cpokaMH, [lostomy B 238 r. n0 H.3. da-
paon Ilronemeii 111 Bmesl HOBHI, NOMOJHHUTENLHBLIA AEHb
yepes KaKAble YeTbipe Troja, SBIASIIOIUACA <«IPEAKOM»
JOTIOJIHUTEJILHOTO [IHSI Hallero BHMCOKOCHOTO ropa*.

B 46 r. 1o H. 3. IOanem 1le3apem 6niy BeeneH B PhMe
KaJeHlapb, MOJYYHBINUE BIOCJENCTBHH Ha3BaHUE IOJIH-
anckoro. [lo sToMy KajieHnapio TPU roga COAEpIKa/H I1o
365 nneli, a yerBepThlii (BHCOKOCHEIN) — mo 366 nmneii.
1ot nobasounnlii neHb (29 ¢espans) BKIOYAICST B o,
4HCJIO JIeT KOToporo aenaunock Ha 4. OnHaKo M 2TOT Ka-
JeH1Apb He [aBas [NOJHOTO COOTBETCTBHSI CO CMeHOH
BpeMeH rona, u K KoHny XVI B. oTCTyIUIeHHe KaJeHaaps
OT acTpoHOMMYeckux siBaeHuil pocrursio 10 gmedt. Ilo-
stoMy B 1582 r. pacnopsixkeHueM puMmckoro nans ['puro-
pust XIII xanennapn Obln HenpaeneH: 5 OKTAGps cTanu
cuuTaTh cpasy 15 okra6ps, npuyeM, 9T06HI YCTPaHHTDL
HaKamjuBawouecs uepe3 Kaxawie 400 ser omHOGKH B
Tpoe CYTOK, rojbl, NOPALKOBOE YHCJIO KOTOPbIX OKaHUH-
saercs Ha 100, cranu cuHTaTh BUCOKOCHBIMHU TOJBKO B TOM
cJlyuyae, KOTZa YHCJO COTeH B HHUX AenuTcs Ha 4. DTuM
KaJieHJapeM Mbl ceffyac u mojb3yeMcs*.

HenoctaTkoMm COBpeMEHHOTO KaJieHaps siBjsieTcss He-
paBHas JAJHHA MecsilleB, pa3luyHas# AJHHA KBapTaloB
H OTCYTCTBHE COTJIACOBAHHOCTH MEXKAY YHCJIAMH MecsileB
g aHaMmu Henead. CyliecTByer MHOTO NPOEKTOB peopMbl
Kasenaapf. B kauvecTse mpumMepa MOXHO NPHBECTH NPO-
ekT, npenyoxenuwdi Munueit 8 1953 r. Opranusanvu
OGbenuuennbix Hanuii: «...yTBepAHUTb nAs BCEro MHpPa
HOBHIfi, IOCTOAHHBLIE efuHO0OpasHblii H HEeH3MeHHBIH Ka-
JeHaapb, ACTPOHOMHYECKH OTpPeryJHpOBaHHbIH OTHOCH-
TeJIbHO ABmKeHHs: 3emiu Bokpyr CoaHpa u 6ojee npa-
BHJILHBIH, HAayYyHO OOOCHOBAHHBIH M BLIFOJHBIH, 4eM TpH-
ropHaHckuil KajeHaapb»**. B 1954 r. npoekT HOBOro
Kajienjpaps obcyxnancs Ha 18-ii ceccHu DKOHOMHYECKOTO
u connansnoro cosera OOH u 6bi1 pekoMeH0BaH K pac-
cmorpenuio Ha 'edepanbroit Accambaee OOH.

* ['puropnanckuil roj Bce elle IJHHHEE <«HCTHHHOIO» roja Ha
0,0003 nms. Yepez 10 000 jer cHoBa Hakonatca 3 JMLIBHX IHS, OT
KOTOPHIX Hano Gyner «H36aBHTLCAY.

*#* Jlo 22 mapra 1957 r. 8 Meaun Guno oxono 30 pasjHyHBX Ka-
neupapei. B sty pary Wepua npunana epunbifl HaLUonanbHEM Ka-
JIen1apb. -
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Ta6anuua 18

Keaptrann Mecsaum
1
[ﬂ SluBapp deppanb Mapr
v Anpens Maii Hious
Hionns Asryce Centsibpnb
OxTa6pb HosGpp Hexabpb

IXHu Hepenu

Bockpecenve |1 8 15 22 291 5 12 19 26 (3 10 17 24
lMonepenvruk|2 9 16 23 30| 6 13 20 27 |4 11 18 25
Bropuuk 3 10 17 24 31} 7 14 21 28 |5 12 19 26
Cpeza 4 11 18 25 1} 8 15 22 29 |6 13 20 27
Yerpepp 5 12 19 26 21 9 16 23 30 |7 14 21 28
MMarruna 6 13 20 27 3]10 17 24 1 |8 15 22 29
Cy660ta 7 14 21 28 4111 18 25 2 |9 16 23 30*

* Hepaboun#t pnenb (6es umcna) Hoeoro ropa nocne 30 pekabps n 0ocse
30 HIOHSI BHCOKOCHOT'O ropna,

[TpoekT BceMHpHOrO KajeHOapss NpeayCMATPHBAET
Jle/ieHHe TOAa Ha YeThipe KBapTaJa paBHOH TMPONOJIKU-
TEJbHOCTH 1O TPH MecAla B KaxkjaoM (tabi. 18).

[lepBmifi Mecsin Kaxaoro KBaprana conepxuT 31 neHb,
IBa nocjeaymowux — no 30 mHell, a BCEro B KaxXIoM
KBaprane no 91 a0, 4TO cocTaBisieT POBHO 13 Henesb.
Kaxpmii ron n Kaxkaslfi KBapTan HauHHAETCH C BOCKpe-
CeHbs H KOHuaeTcsl cyG6otoi. Kaxkapit Mecsin uMeeT o
26 paCounx nHeit. OfHE M Te Xe uHcja KaXkjoro roma
BCErJla NpHXonATcs Ha ONHHAKOBHe [AHH Hemead. [lo-
CKOJIbKY ueThipe KBaprana comepxat 364 nus, nocaen-
Hu#, 305-11, meHb roga MCKIIOYaeTcsl H3 cuera aHell He-
nead. DT0T AeHb 0e3 YHCaAa H Ha3BaHMSA JIHS BCTABJAETCSH
Mexay 30 nekalpsi u 1 sHBaps, T. e. HAKaHYHE CAEAYIO-
IIEro roma, M CYHTAETC MeEXAYHapOmHHM HepabouuMm
nuem HoBoro ropa.

B BHCOKOCHOM rOfy OAHH TaKOH [ONOJHHTEJbHHIM
JIeHb — MEXJYHaponHuii Hepabouuit neHb — 6e3 uyHcaa
noJixked BBoauTbea Mexnay 30 uioHs u 1 mions, ‘

B 3Tom KaJjlenjape NHH Hefeld MO YHCAY Mecsla oM
peneJsiioTcs OYeHbh MPOCTO H OJHHAKOBO IJIf Kaxjoro
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KBaprana M roaa, a 31-e uncno Bcrpeuaercs auub 4 pa-
8a B roay. Hosmiii kanenpapn (BcemupHHil) ynoGHee
BCEro BBECTH B TOT IOJl, KOTOPHIfi HAaUYHHAETCs C BOCKpe-
cenbsl. Takumu Gyayr 1972, 1978, 2000 rr.

HesioBeUECTBOM [€18710Ch MHOTO Pa3pabOTOK BEUHBIX
(NOCTOAHHLIX) KaJeHpapeii 118 NpOLIELINX, HACTOALIHX
v Oynymux ner. IpeBHeHIIMM W3 Takux KaJjenjapeh
ABJsgeTcs cucrema Capoca ¢ €ro pacnucaHHeM 3aTMe-
HuH, NOBTOpsIOiNXCs yepe3 18 ser u 10!/; cyTok, 3arem
8-netHnii u 19-neTHHII IPeYecKHe UMKJIBI, TypeLKas KHH-
ra Hefi (pysHame), MHAHKTHOH 532 T. ¥ T. 1.

IlnuHa rona B TPONHKaX, yMepeHHBIX H NOJSAPHBIX 00-
JacTAX OAMHaKoBa. BooGparkaemelii Hamu nyth CoJsHLe
B T€YeHHE JIETHEro NMOJYrofiusi NpoXoauT ¢ 21 mapra no
23 centsibpsa 3a 186 nHell, a B TeueHHe 3MMHEro noJsy-
roaus —c 23 centabpa no 21 Mapta 3a 179 nmmeit. 21
MapTa U 23 ceHTAOpA rpaHuNa TEHH AEJHT NONOJaM Bee
napanneny.

[Tosicnoe u AEKPeTHOE BpeMA

Bpautasicb BOKpYT ocy, 3em/1si NOCJ€N0BATENBHO NOJ-
crapisfieT COMHIY pasHble 4acTH CBoefl NOBEPXHOCTH.
IleHp HAcTynaer, WiM, KaK FOBOPAT, «COMHLE BOCXOMHTS,
B pasHLIX MeCTax 3eMHOro llapa HeoaHoBpeMeHHo. Kor-
Aa B Mockse 5 4 yTpa, Bo BaaaupocToke yike nosiieHs.
Korna B Mockee nosanesb B JloHmowe — 9 4 20 mun
ytpa; B Hbto-Plopke — 4 4 32 mun yrpa; 8 Can-®pan-
uucko — 1 4 08 mun woun; B Oxorcke — 6 4 40 mun
Beuepa; B bombGee —2 4 24 mun nus; 8 Hosoii 3enan-
au — 8 4 Beyepa.

Ha kamxnom Mepunuane, B KamiaoM Mecre 3emsn cy-
LECTBYET CBOe MECTHOE BpeMfl, HO 3TO YPE3BBLIYAHHO
HEYNOOHO AJIf NP aKTHYECKOH NefTENbHOCTH.

B Poccun nacenenne IMetepGypra xuio no netepbypr-
ckomy Bpemenn (ITynkoBckoi oGcepBaTopHu), Hacele-
HHe MOCKBE — N0 MOCKOBCKOMY Bpemenu (MockoBckoil
YHUBEPCHTETCKO 00cepBaTopuH), HaceneHHe @OHHJSH-
JOHH — TIO TeJIbCHHI()OPCCKOMY BPEMEHH.

CrcreMa yueTa BpeMeHH 1O 9aCOBBIM NOSicaM BIIEPBHIC
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6bna npunsata Amepukoit B 1884 r. v BcKope Oblia BBe-
JleHa TOYTH BO BCEX CTpaHax MHpa.

8 ¢espana 1919 r. CoseroM Haponuuix Komwuccapos
O6btn usnan gekper «(O BBeAeHHH CYeTa BpPEMEHH B
PCO®CP no MeXayHaponHoli CHCTEME YdCOBHIX MOSICOBY®,
no KOTOPOMY Yy HAC yCTaHaBJHBaNCA €IUHOOOPAsHBIf CO
BCEM MHPOM CYET BpeMEHH.

B uem e 3aKAI0YaeTCs CYHHOCTb MEX/AYHapPOIHOTO
BpeMeHH?

3eMHO# map Aenaer NOMHBEIH 00OPOT BOKPYr OCH Ha
360° 3a 24 u, cnenoBarenbHo, 3a 1 4 3eMsa NOBOPAYH-
Baercd Ha 15°. B cOOTBETCTBHH C 3THM MOBEPXHOCTH 3€M-
Horo wapa Owlia pasjeneHa Ha 24 nosica 1o YHCJAy 4acoB
B cytkax. Kaxauii nosc orpaHuyeH [ByMs MepuaHaHa-
MH, OTCTOALIMMH OJHH OT Apyroro Ha 15° no joJarorte
(puc. 54).

ITosica npoHyMepOBaHH MO NOPSJAKY € 3anaja Ha BO-
cTOoK. B npenmesnax Kaxnoro nosica UPHHATO OJHO H TO
K€ BpeMsl, H OHO OTJIHYaeTCst OT COCEJHEro Mo BPEMEHH
poBHO Ha ofiuH yac. CueT BpeMEHH BO BCeM MHDE BEIETCSI
OT HayaJbHOrO MepHAHaHa I'pHHBHYCKOH 06cepBaTOpHH
(B6au3u JIOHAOHA), NPHHATOrO 3a HYJEBOH M NpPOXOns-
HIEero nocepejHHe HYJEBOrO nosica.

B uynesoii mosic nonanaior Axrnus, @pannus, Benb-
rus, Vcnanus, Iopryranaus u yacte Adpuku. Bee vacu
B NpefeJax 3TOro mosica AOJKHBI NOKAa3LIBATb ONHO ¥ TO
e Bpemsi, HMEHHO TrpuHBHYcKoe. Pasymeercs, 3snech
KPOETCSl HETOYHOCTb, JOCTHraioulas 'fo 4 Ha rpanuuax
nosica, Ho MPakKTHYeCKH Takasg HeboJbllas pasHHIA BO
BpEMEHH JJisi HaceJeHHs He HMeeT 3HaueHHs. Bpems HY-
JEeBOro, TPHHBHYCKOTO, NOSCAa HasLBaercs 3 a-
HafHOEeBpONEHCKHM BpeMeHeM.

K BOCTOKY OT Hy.JeBoro mosica Haxoputcsa l-it mosc,
BpEMS KOTOPOrO H3BECTHO KaK CpeJHeeBpoOmed-
ckoe. Ono onepexaer Ha onuH uac rpunHBuuckoe. Coaa
otHocaTcs Tepputopus Hopserun, lsenun, danun, TP,
®PT, [oabuy, Ascrpun, Beurpun, I0rocnasun, Uranuu
1 yactd AQpukm.

2-it nosac Bkaoyaer APE, Typumo, Boarapuio, Py-
MBIHHIO, D HHJASHAHIO H APYTHe cTpaHu. K HeMy, CornacHo
nekpery CoBHapkoMa, OTHOCHTCA 3anajfHas 4acTb €BpO-
nefickoii yactu Corwsa CCP. Ha npakruke 3ananHol
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rpanunell 2-ro nosca ABAAIOTCA NOJMHTHYECKHE TI'DaHMIEI
C €BpONeNCKHMH FOCy/apCTBaMH, a BOCTOYHAs COOTBET-
CTBYeT aJiMHHMCTPATUBHHIM TpaHMIlAM. JTO CAEJIaHO A
TOTrO, YTOCH He pa3obuiaTh CJAOXKHBLIHECS B 3KOHOMHYE-
CKOM OTHOIULIeHHH paHOHBI Haulefl CTpaHbI.

Bpemsi 2-ro nosca, W3BeCTHOEe MNOJ Ha3BAHHEM B O-
CTOYHO-€BpOMNEHCKOro, pa3sHUTCA OT IPHHBHICKOTO
poBHO Ha 2 4. MockBa u JlennHrpan tenepp umeroT 06-
ee BpeMsl 2-ro nosca. 3-it o s ¢ HaspBaercd B O J XK-
CKUM, 4H—ypadabcKuwm, H-i—a3amajgHO-CH-
6upckuM ¢ Omckom u TamkentoM, 6-fi —eH H C e i
ckum ¢ Tomckom u KpacHospckoM, 7-i—MHMDpEKYT-
ckuM ¢ MprkyTckoM, 8H—amMmypcKuM ¢ Yuroi
u Cperenckom, 9-i—npumopckum ¢ baarosemen-
ckoM, Buaapusoctokom, 10-i—oxortckuwm, 11-it—
KamMuaTckHuM c IlerponaBioBcKOM-Ha-Kamuyatrke H
122-i—uykoTckuM Takum obpasom, Ha jgomo Co-
Berckoro Corw3a npuxonurcs 11 u3 24 noscos. B rpun-
BHUCKHE noageHb B Mockse 14 4, B BOJMXKCKOM mosice —
15, B ypaibckom — 16, a B 12-M nosce, na KpaiHem
Boctoke Cubuph, O ¢, T. e. NOJHOYD,

Cunenyoowue noesca, ot 13-ro no 21-ro BKIIOUYHTENBHO,
OXBATHIBAIOT YacTh THXOrO OKeaHa W CEBEPHYIO H I0KHYIO
yacty Awmepuky, 22-0 npoxogutr mno ATJAaHTHYECKOMY
OKeaHy W mnocnenHu#i, 23-f, ¢ 3amaga UPHMBIKaeT K
HyJIeBOMY, F'PHHBHYCKOMY.

B CCCP no oco6omy [lekpery npaBHTeJbCTBa BBefe-
HO, KpOM€ 3TOro, eiie fe Kp eTHo e Bpemsa. C 16 HioHs
1930 r. Bpemss OwIO mnepeBefeHO BO BCeX NOACax Ha
! 4 Bnepen. Ilonneny y Hac Hactymaer Tenep He B 12 «,
aB 13, 1. e. B yac pus.

ITepeson uwacoB Ha 1 u# caenan mna Gosee MOJNHOrO
HCNOJb30BAHHA HaCeJeHHEM COJIHEYHOro CBeTa B YTpeH-
HHe yace! H3 CooOpaKeHHH HEKOTOPOH 3KOHOMHH 3JeK-
TPO3HeprHH u GoJiee pPaBHOMEPHOIO €€ pPacXOJ0BaHHSA
B TEYEHHE CYTOK.

MockBa XHBeT ceityac NO BpPeMEHH He 2-rO nofica, B
KOTOpOM OHa HaxoAMTcsl, a 3-T0, KOTOpOe, CJeN0BaTelb-
HO, OTJIHYAETCS Ha 34 0T APHUHATOrO MUPOBOTO I'PHHBHY-
CKOro BPEMEHH M HOCHT CHElHajbHOe Ha3BaHHe — «M O C-
KOBCKOe» BpeMsi.
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Cwmena nar. I'ie HauMHaIOTCS OHH,
MEeCSIIbI, T ?

B XVIII B. pycckue, mpomeurasich Ha BOCTOK, Iepe-
IJbiH BepuHroB mponue u BeICAAWINCh Ha Amsicke,
Co cTOpoHH ATNaHTHYECKOTO OKeaHa, [BHrasch Ha: 3a-
Haj, NPOHMKAM Ha Auascky auranuade. Ilpum BeTpeue:
BHIAACHWJIOCh, YTO DPYCCKHE OTMeYaJH BOCKPeCeHbe Ha
OIVH [€Hb PAHbLIE aHTVIHYaH.

B Bepunrosom nposuse, B 12-M mnosice BpeMenH, B
paiione Mepupuana 180° ot ['puHBmMua, nas amepukan-
La TOJAbKO €Hle HAYNHAETCH BOCKPECEHbE, TOrAA Kak
s xutejeft Asum ¢ mportuBomosoxHoro Gepera BoOC-
KpeceHbe yKe KOHYMJIOCh M HaYHHAETCH TOHENENTbHHUK.

Eue cnyruuku MopensaBatenss Mareanana 3 1521 r.
o0paTH/IM BHHMaHHE, YTO B paione Mepuauana 180° ot
I'pHHBHYA NPOHCXOMUT KAKOE-TO HECOOTBETCTBHE B J1ATaX.
Ilpu mepeceuenum sTHX MeCT ¢ BOCTOKA Ha 3amaj Mops-
KaM MNpHXOAMJioch NpubaBAsATh B CUET BPEeMEHH OJHH
CYyTKH, a NPH JBHMXKEHHH C 3anaja Ha BOCTOK — JIBaXKJIbl
CYHTATH OJIHH H TOT K€ JE€Hb.

Hro6w npenoTBpaTHTh NofoGHEE OMIHOKH B CueTe Bpe-
MEHH, N0 MeXAyHAapOAHOMY COIJIaleHHI0 Gblja YCTaHOB-
JIeHa TaK Ha3blBaeMasl JIHHMSl CMeLv aT, WIH €M a p-
KaLHOHHAs quHus BpeMeHH (cm pu-. 54) Cuanpoxo-
AMT NPHMEpHC NO cpeiiHed JHHMH 12-r0 4acoBoro mosca,
no Mepuinany c joaroroii 180° or I'puuBuua, mexny
Aspeit 1 Amepukoii no Tuxomy -keaHy, HHrle He 3aTpa-
rgBas CymiH. B 4eKOTOpHIX MecTax JIMHHS H3MEHEHHs
JlaTel He COBrajaer ¢ MepuanaHoM. B nposuse Bepunra
OHa mpoxoaut octpoB Bosbmoi Juomun, oruGaer Uykor-
CKuii INOJYOCTPOB C BOCTOKAa M ANeyTCKHEe OCTpOBa C
3anaja.

Ha sToii BOOOpaxkaemoit JMHuM, mepecekarolleli Ges--
JIIOJHBE TPOCTOPH THXOro OKeaHa, COBEpPUIAETCS CMeHa
YHCeJ, MecsleB, JeT. 37eCb KaK Opl HaBellaHb! BXOJHBIE
JIBEpH KaJeHaapsi.

Ilpencrapum ceGe, 4TO K JHHHH M3MeHeHHs nat 1 des-
pains noAXOomMT CYMHO, HAYIIEE C BOCTOKA Ha 3amaj. dTy
Iaty KOMaH[aa cYuTaeT A0 NoJayHouH. Korma HactynamoTt
HOBHIE CYTKH, Ha CyIHe <«HU3MEHsIOT Aarty». B janHOM
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Puc. 55. Cosneurivie uacel na sdanuu Heropuko-apxuetiozo uscrury-
Ta 8 Mockee.

IpHMEpE OMH JeHb NPONyCKaeTcs, a CJeAyloWdll [eHb
3anuceiBaeTcs Kak 3 ¢eppass.

K /unuH usmenenus par 2 aBryCcTa NOJXOMUT CY/HO,
HAyLlee ¢ 3anajfa Ha BOCTOK. DTy JaTy KOMaH/a CUHTaeT
no monynoun. Korpma nactynaioT HoBwe CYTKH, Ha KO-
pabnie «M3MEHSIOT AaTy», B JaHHOM NpHMePe ONHH JeHb
CUHTAETCH 2 pasa: CIeAYIOIHH [eHb — onaTh 9 aBrycra.

Onperenenne Bpemenn no Cosnny

ITepBEIMY wacaMu mpeBHOCTH Gbin BEPTHKAJNLHO YCTa-
HOBJIEHHBIE HIECT —THO M O H, KOTOPHIH NpPH COJIHEUHOM
OCBellleHHH OTOpachiBaa TeHb. 110 A/HHe u HanpaBJIeHHIO
3TOH TEHH M omnpejessin BpeMs AHfl. [loske NOSBHAMCEH
COMTHCUHBIE YaCH, NPENCTaBASIOUHE COOOH HAKJIOHHLI
CTEpXKEHb, YCTAHOBJEHHBIH HA TOPH3OHTANBHOH ILIOC-
KOCTH, pasrpaJieHHO!l JHHHUSIMH B BHjE uHgpepbaara.
Tenb oT cTepxkus Gblia yacoBoi CTpeJKoil.

ITpakTuuecku ruomMonamy, 1. e. YKasaTeJiMH T€HH, MO-
IYT OBITh OueHb MHOTHe npeiMersl. COMHEUHbe qacu
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(puc. 55) nalOT BO3MOMXKHOCTL OPHEHTHPOBATBHCA TOJBLKO
B JIHEBHOE COJIHEUHOE BpeMsi, H B HX OCHOBE JI€XKHT
noJiylleHHasi JIHHHS, IPOBEJEHHAs B NOJJeHb N0 Hampab-
JIEHHIO caMOoil KODOTKOIl TE€HH C Iora Ha ceBep.

Korna CoJiHIle HaxoquTCsl TOYHO Ha tore, JoCo# npen-
MeT OTOpachiBaeT CaMylo KOPOTKYIO T€Hb, YTO COOTBETCT-
ByeT MeCTHOMY NOJIAHIO, T. €. 12 4 jmst.

Onpenenenne BpeMenu no CosHiy
¥ KOMIacy

Bpema no CoJHIly H KOMOacy OUpPENe]seTcs Cjaefylo-
HIHM NPUEMOM.

Wamepsem azumyr Ha CosHlle; JAONYCTHM, YTO OH
pasen 90°. Cosnue Ha Boctoke — 90/15 (15 — nBanuarb
yeTBEpPTas 4YaCThb OKPYXKHOCTH — BeJHUYHHA TMOBOPOTA
Seman uau Kaxyierocsi cmetieHns CoJnna 3a 1 4) =
=6 6-+1 (mexkpetHoe Bpemsi) =7; Bpema 7 4
(puc. 56).

Asumyt pasen 180°, Cosrue Ha lore — 180/15 =12 4;
124+ 1=13u.

Asumyr 270°, Conuue Ha 3anane—270/15 =18 «;
181 =19 u

ST

BN

Puc. 56, Onpedenenue spemeny_no Coanyy u Komnacy

149



Onpenenenne BpPEMEeHH IO CO3Be3/IHI0
Boabmas Mensenuiia

Coxpauss B3anMopacnonoxenue, Bce 3Be3b Ha HeGo-
CBOJ€ pABHOMEPHO 00palaloTcsi BOKPYT IMoasipuofi 3Bes-
ZLEl, KOTOPYIO MBI MPHHHMAaeM YCJOBHO 3a IloJioc MHpa.

HawuGonee wussectHoe Ham cosBeznue bBoabmas Mep-
BE/MIA, 3aHHMaiollee HA HeGOCBOAE B CBOEM JBMIKEHUH
BOKpYT Ilontsiproit 3Be3anl pasanunnie MOJIOXEHUS, MOXKET
OBITb MCMOJIb30BAHO KAK YCJOBHBLIE 3Be3HHle yace. Ias
9TOr0 HAaNO MEBICIEHHO PasfenuTh HeGoCBOm Ha 192 pas-
HBIX 4aCTel, Kaxnasi U3 KOTOPHIX COOTBETCTBYET OJIHOMY
ycaosHoMy uacy (puc. 57). Koraa cossesame Bosbiias
Meapenuua Haxopurcs BHH3Y ¥ 3aHHMaeT OTHOCHTEJIbHO

Puc. 57, 3seadnuvie uace:
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ITonsipHo#i 3Be3nnl YcJOBHOE IlleCTHUACOBOE MOJOXKeEHwe,
cTpeJKa 3Be3jlHbix yacop nokaseiBaer 6 yca. 4. Yepes
6 HACTOMIIHX HALIHX YacoB CO3Be3/lHe CAeJaeT YeTBepPTh
o6opoTta, a CTpesiKa 3BE3[HBLIX YaCOB NpHMeT TOpHU30OH-
TaJbHOe MOJOXKeHHe, cooTseTcTpyouiee 3 yci. 4. Eme
yepe3 6 HALIWX YacOB CTPEJKa 3BE3[HbIX YacoB NpHMeET
BepTHKaJbHOe MoJIoXKeHne BBepX H OyleT MNOKa3biBaTh
12 yeca. u, 3aTem OpHMeT TOPH30HTaJbHOE IMOJIOKEHNe
H nokaxet 9 ycl. %

Tak kKak Bce 3pe3fnl oOpamaiorcs Ha Hebocsone He
poBHO 3a 24 4, a mpHMepHO Ha 4 MuH 6ricTpee, TO MO-
KazaHHe 3Be3JHHX YacOoB KaxKIbli Mecslll yMeHbLIAeTCs
Ha 1 ycn. 4. Orciona cTpenka Ha LH}epOnarte 3Be3AHBIX
YacoB MOKa3bBaeT B NOJHOYb:

6 yei. u okono 22 centsiGpst
» » 22 oks6pst
» 22 Hos6pn
» 22 nerabps
» 22 smBaps
» 22 ¢erpans
» 22 Mapra
» 22 anpens
» 22 Mast
» 22 pionst
» » 22 woas
» 22 aBrycra
» 22 centsibps

JonyctuM, 9T0 TYpHCT peIUHJ y3HATh, KOTAa HAacCTy-
NHT NoJaHoub 7 HosOpsi. V13 tabnuum on ompepesseT, 4TO
7 HosGps HaxomuTcs Mexzay 22 oktabps v 22 HoaOps.
H B 5TOT [EHb B MOJHOYUb CTpPeJiKa 3BE3IHBIX 4YacoB
JOJPKHA MOKasbBath 4,5 yCJa. 4, T. €. HaXOOHUTbCHA TOYHO
nocepesiue Mexay nojaoxenuamu boavmo#i Mensenuun
B6#u 3 yea 4 (cM. puc. 57)

Typuct pewnn omnpefenuts no bBosbimoid Menseauite.
CKOJNIBKO BpeMeHH ol OyjeT HAXOLHTbCH BHE Jareps
Vxonsi, oH omnpenessieT, YTO CTpesKa 3Be3JHBIX 4Yacob
nokasuisaer 6,5 yca. u. Tlocse Bo3Bpallenusi B Jjarepb
OH BHAHT, 4YTO bosbiiag Meagenuua moxkasniBaeTt
4 ycn. 4. CnemoBaTesbHO, OH HAXOLMJICA Ha 3anaHUH
2,5 yen. 4 (6,5—4).

UTo6Ll DepeBecTH YCAOBHBle 4achl B HACFOfLIME, HYXK
HO NOJyYeHHOe YHCJO YABONTH: 2,5X2==5 «.
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Ecnu cnavana typuer onpenenun 1 ycnosHwbifi yac, a
7o BoOsBpallenun B marepo ompemenun 11, to CHavaJsa
npubasnsem 12; 1 412 = 13 YOI 4, a NOTOM BLIUMTaeM
11; 13—11 =29 YOI 4; 2 X2 =4 g4 Crpenka asean-
HHIX YacoB noxasviBaer 1 yca. u. Io tabamme on omnpe-
AEJSICT, 9TO B NOJIHOYL 7 HOAGPS CTpesnKa NMOKasbiBana
4,5 yen. u, Caenosateneno, 4,5—1 — 3,9 yea. w
35X 2=174y.

Ecan ctpenka nokasbisaer 6,5 yCI1. 4, TO CHavana npu-
GaBnsem 12; 454 12 = 16,5 yen. w; 16,5 — 6,5 ==
=10 yen. ; 10X 2=290 4, 1, e 8 4 Beyepa.

IMonwaysic speannpM LHpepObIaTOM, MOKHO ompese-
JATHL BpeMst ¥ Apyrum cnocoGom. Jonyctum, uto cTpenKa
3BESNIHLIX 4aCoB NoKaswiBaeT 6,5 yca. 4. Hailinewm HOMeEp
MECsiua OT Hauana ropa ¢ ReCATHIMH AOJSMH, npoures-
UWIAMH 0T Hayaja [0 JaHHOTO JHS (xaxapte 3 pgus
CudtaeM 3a !/io mosiro mecsina)., Hanpumep, nas 12 cen-
T0pa Hano BasTh uncao 94. [Monyyennoe uncao ckna-
AbBIBAEM C NOKa3aHHEM 3BE3NHLIX YacoB H YMHOXKaeM
Ha nBa; (6,5 + 9,4) X 2 = 31,8. 370 uneno Hago BHI-
J€CTh U3 HEKOTOPOrO MOCTOSIHHOTO A5t HeBeCHOl CTpPeJIKH
Bosabio#i Megsenuupr HHCna, a HMeHHO H3 55,3, uTOGH
IIONYYHTL BPeMst B NaHHBI MOMEHT, T. e. 55,3 — 31,8 =
= 23,5, uau 11,5 4 Beuepa. Ecin 6w moce Boluntapus
OMyunsIoCh 4uC/o GoJblre 24, TO HYXKHO BHIYECTDH H3
HEro yHcio 24.

Moxno B3sTb M mpyryio HebeCHyIo CTpeliKy, «3akpen-
JCHHYI0» Takke B Ilomoce mupa, HalpHMep CTpeJKy,
npoxomamy ot Ilossiphoit K camoi SpKO# mocjie Hee
sseafouke Mavnoli Menpenuupr. Jlis  rtaxof CTpesiKu
NOCTOSIHHOE YHCs0 GyneT 59,1.

Honyctum, uro 19 CeHT0ps 3Be3fiHas CTpenka noka-
sbiBaet 9 yen. . Pacuer Gymer Takoii: (O+94) X 2=
= 36,8; 59,1 — 36,8 =22,3 4.

Omnpenenenne Bpemeny mo Jlyne u Komnacy

B pasnuunoe Bpems mecsina M BHIHM ¢ 3eMJH onpe-
fenennble daswl JIynsl B BHme nosmoro ee JHCKa u oOT-
AENMbHBIX gactedt: 3y, Us,Y/,, sakmovawmux s cege ompe-
ACNCHHOE uHCHO foMel  puameTpa JYHHOIO JIHCKa
(puc. 58).
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Jonu Guamempa

| 2,5l NYHHO2D Ducka
]

Puc. 58. Jloau duamerpa synnozo ducka

B HoBOnymme nymHoro nmucka me BHmHO: 5TO Hauano
mecana. C storo Momenta JlyHa naummaer npuOLIBATE,
HaX0n5Cb HA NYTH K NOJHOJAYHHIO. JInS TOro 4To6hI
ysHato, npuGeieaer wau yGoiBaer Jlywa, Hajo K Bumu-
MOMy ee cepny WMbICJeHHO [PHIOKHTL KaKOH-THGO
npeaMer.

Ecny, manpumep, kapannaw u Cepnl cocTapgsoT Gyk-
By P uTO MJist Jydillero 3amoMuHaHMs YHTaeTcs p 0 x%-
flaercd, TO 3T0 3naudT, uto Jlyma npuGbiBaer
(puc. 59).

B Tom cnyuae, korna 6ykea P me noJjiyyaetcst v cepn
JIyHul npencrasnsiercs kak Gykea C, MH uHTaeM «cTape-
et». 9T0 TOBOPHT O TOM, 4TO Jlyna y6niBaer, Haxonsich
Ha IyTH OT NOJHOMYHHS K HOBOJYHHIO (pHc. 60),

Bpemsi no Jlyne u komnacy onpegensiercs Tax XKe, Kak
u no CoNHuy W KOMIIACY, HO C YYeTOM OCBEIeHHOCTH
Jlynuwi.

PaccMoTpuM TPH OCHOBHBIX cayuas.

Jlyna npuGuBaer. Opuentupyem KoMnac Oyk-
Boit C (ceBep) B Hanpasnenun wa Jlyny H OTCUHMTHIBaeM
TPanmyCel OT CeBepHOro KOHIlA MAarHHTHOH CTPesIKH o
etoro Hanpapienud. Ilonyuaem ee asumyr, pasupi,
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NyHa npudbiBaem

PN LAETCR+ gy
' s

Puc. 59. JTyna npubvieaer

yHa ybwiBoem

’ w
T . \,\;’: Tt
TAPEET-
{ i

Puc. 60. Jlyna ybuisaer




Nyna 15!
npubwiboem .

Asumym T e

Puc, 61. Onpederenue spemenn no xomnacy u Jlyne, kozda ona
npubvieger

Hanpumep, 270° (puc. 61). ITonyuennuii asumyT Ha JIyny
Aennm Ha 15 u npuGasnsem 1; 270/15 =— 18; 184+ 1 =
= 19. OnpenensieM, uro BuguMas uyacrob JIyHbl coctasns-
€T NsATb JOMeHd MO €e AHAMETPy H3 pacuyera, 470 MoJ-
Hblil JUICK (YCOBHO) cofepuT 12 noJjell, 1 npubas-
JaseM ux; 19 4+ 5 == 24, D10 u ects HHTepecywolliee Hac
Bpems, 7. e. 24 u. Ecin cymma npessiuaer 24, 1o us
Hee Hallo BEIYECTb CTOJBKO ke (24).

ITonuwonysuue. Moctynaem Touno Tak K€, Kak U B
nepsoM cayuae. [lonyctnm, 4ro a3umyT Ha JIVHY cocTas-
Jaser 90°, 90/15 =6; 6 + 1 = 7. Huamerp nucka JIyus
BHJIEH BCCh, NO3TOMY mpubaBisiem euie 12. 7 + 12 = 19,
T. €. Bpemst 19 4, uau 7 4 Bewepa. B s1oM cnydae Jlyna
Ha BocToKke (pHc. 62).

Korna Jlyna maxoautcs ma Iore, asuMyTt pasen 18(0°,
speMsi—I1 4. Korna Jlyna una sanape, a3uMyT pase 270°,
Bpems —7 4 yTpa.

JlysayGusaer. IToctynaem Touno Tak ¥Ke, KaK H
B o6onx NpeAbIIyluX CJyuasix, TONBKO OTCUeT B nonsx
Auamerpa BHAMMOTO AHcKa JIyHbl He mpuGasJsieM, a Boi-
untaem. [onycrum, aro asmmyr Jlynm onpezeNeH no
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flonnonysue | i ‘

Asumym

Puc. 62. Onpedenenue epemenu no xomnacy u noaxod Jyne

flyHa
ybuifaem

Puyc. 63. Onpedesenue epemenu no komnacy u JIyxe, xozda ona
ybuieaer



kKommacy B 165°, torma 165/15 = 11; 11 + 1 =12;
12—9 (uncao pmosedr nuamerpa AHMCKa) = 3, T. e. BpeMms
3 u (puc. 63).

Onpenensas spems no Jlyre u KOMIacy, Hafio NOCTOSH-
'HO MOMHHTb, YTO KOT ja Jlyna npuGesaerT, TO
OTCYETH BUAHMBX JOJel JYHHOTO AHCKa
NpHOaBASAIOT K NOJy4eHHOMY YHCIY 4acoB, a K OT-
La Jlyna y6rBaeT, To 3TH OTCYeTH B b YH-
TawT.

Onpenenenne BpeMeHHu no nTHIIAM
U pacTeHUSsIM

ITtnuer npobyxpatotes 8 pasnoe BpeMS CyTOK, NO3ITO-
My OHH MOryT ObITb CBOETO pojia OpHEHTHPAMH BO Bpe-
MeHH. HHrtepecHoe us OrteuecTBennofi  BOHHBI 1941 —
1945 rr. pacckasuiBaer xanuran B. IT. Kyabmun.

«B 1944 r., suinonuuB 3amanue KOMaHAOBaHus, S H
conpar JKMepHH BO3BpalialHCh HOULIO B CBOE nozapas-
nenenne. Hacos n kommaca y Hac we 6nu10. Ilo pHKa3y
MBl IOJXHE! Oblin npubHTL B 7 % ytpa. Bo BpeMA NpH-
Bajla MEl 3aX0Te/TH ONpeAe/HTh, KOTOPHI{ Yac.

Xmepun — cam oxotHHK H chin OXOTHHKA — 3aMeTH.1,
UTO OKOJIO MoJyyaca TOMY HAa3aj OH CJbIIAajd [eHHe CO-
JI0Bbfl, @ €My H3BEeCTHO, UTO 3Ta NTHLA Npobyxpaercs B
onpesenenublit yac — 1 ¢ 30 mun., Mul pemwnan, uto ceii-
49ac NPpHMEPHO 2 % HOuYH.

Ha stopom npupane s6ausu ommoro us ocBoboX reH-
HBIX XyTOPOB $i peLIHJ YTOYHHTHL BpeMsl H CJaydailHo
BCIOMHHJI, 4TO OTel, XOPOLIO 3HAKOMBEI C NPHPOAOI,
TOBOpHJ MHe OlHAX/bl LIYTsl, YTO camas «apHCTOKpATH-
deckas» OTHLA — Bopobefi, Tak Kak npobyxpaercsds H
HayvHaeT CBOH HeHb MO3¥Ke BCeX — B 5—6 u yrpa. Byk-
BAJbHO Y€pes HEeCKOJbKO MHHYT Kak Gl B MOATBEpIKje-
HHE 3TOMY Halll HACTOPOXKEHHBIH CNyX YJOBHJ YHPHKAHbe.
Msul o6a mpocusiid. 3HAUHT, noce OpeALIAYIIErQ OpUBa-
Ja npowso 4 4, Mul 3aTOpPONHIHCE H CKOPO IeHCTBH-
TETbHO OKa3aHCh Cpeln CBOMX B YCTAHOBJEHHBIH CPOKS.

ITpumepurie uacel npoGysx penns HEKOTOPHIX  MNTHI
TipuBe/ieHbl B KOHILle KHUIH (CM, mpuJa, 5).
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Puc. 64. Packpeleanue yseroe cmoresky

Ouenb MHOTHE pacTeHHs 00JajaloT HHTEPECHBIM CBOMi-
CTBOM PACKpHIBATL H 3aKPLIBATH CBOH JIEMECTKH B OJHO
¥ TO JKe BpeM#, YTO 3aBHCHUT OT TOrQ, KaKHe HaceKOMble—
HOYHble HJIH JIHeBHBIC — HX ONBLIAOT, H OT Mecta O0H-
TaHuA pacreHuil. ITa 0coOEHHOCTh pAaCTeHHH JaeT BO3-
MOXHOCTb NPHOJH3HTENBHO ONpefeNHTh BpeMs Nmo IBe-
Tam.

3aHuMarouIHecss paspefiecHHEM LBETOB MOTYT NOCAAHThb
na KiaymOe JHKHe H Caj0Bble LBETHl B TOM MNOPSIJKE, B
KOTOPOM OHH DPaCKPHLIBAIOTCS H 3aKPBHIBAIOTCS, H TOJY-
4UTh CBOeOOpPa3HbIe «I[BETOYHLIE YaChI».

B wuiose, Korfia eiBa HauHHAeT Ha BOCTOKE CBETJETh
Hebo, Mexay 3 H 5 u ympa, nepBblM PacCKpHIBAeT CBOH
JeneCTKn MXeJThlil KO03J1000pOMHHK JYroBOH, CXOXHE C
onyBaHuHKOM. Besen 3a muM, Mexny 5 u 6 4, packpuisa-
‘€T BEeHYHKH WYEPHOSITOAHBIA macleH; Mexay 6 v 7 4 —
'pO3a MOPIIHHHCTAs], HKOPHH, JieH, Kaprodens, 6oponas-
HHK QOLIKHOBEHHBIH.

B 7—8 4, Korna conHue yxe BHICOKO, PacKpbIBaloT
'BEHYHKH KOJIOKOJIbYHK KPamHBOJHCTHIH H sicTpeGHHKa
BoslocHcTas, Mexny 8 u 9 4 «npoceinaercsa» cokonuii Ie-
penner, Mexnay 9 n 10 « packpoiBaercs 3cClIONBUMS, B
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10—11 4« — abyTtunos, a B 11—12 « — nukangpa MoX-
3KyXOBHHAS.

[Tocne nonynHs MHOTHE LBETHL yX€ CTOAAT € 3aKPLITHI-
MH JlenecTKaMH, OpHYEM PaHO «NPOCHYBIIHeCS» OOLIYHO
MepBLIMH H «3aCHITIAIT».

B 13—14 u 3agpuiBaloTcAl Na3HWK JanyaTHi H 0COT
oropoaubifi, B 14—I15 u—Kaprodenp, B 15—16 v —
3CIIONbIMA H HUKaHApPa MOXXKyxoBuaHas, B 16—17 4 —
Jen KpynHouBeTHblf, a B 17—18 u— abytuioH.

HekoTopeie 1BeTH pacKpuiBaloT CBOH  JeNleCTKH
‘IOBOJIBHO mo31HO, Mexay 18 u 19 4. M3 nux xapakrepna
XJIoNymKa (BOJABIPHHK).

B 18—19 u «3acemaer» JioTHK enkui, B 19—20 u
CKJafibIBaeT Jenectku Oesias KyBLIHHKA.

Tlozxke npyrux, mexnay 20 u 21 », packpuiBaeT LBeTH
HOUHaAf Lapulla (3akpeibaer B 2 ¢ HouH) H B 21—22 4
«TIpochINaeTCs» CMOJIEBKa HouelseTHast (puc. 64).

0 CMeHofl BpeMeH roja OJHH 1BeTH YBSJAAIOT, ApyrHe
3aLBeTaloT. JTH SIBJIEHHA MOXXHO M3YUHTb NyTeM JIMYHBIX
HabumoieHuii, BOCNIOJIBL30BABIIHCh NPHIAraeMbIMH B KOHILE
KHHr'H TabJHLaMH 4acoB DacKpbiBaHHS H 3aKpbIBaHHUSA
JIEIeCTKOB LBETOB B cpenHell nosoce EBpomnnl H KaseH-
llapeM Ce30HHEIX SIBNeHHH npupoawr (CM. mpui. 6 um 7).



OPHUEHTHUPOBAHUE
B ITPOCTPAHCTBE

CrTopoHBI rOPU30HTA

CTos1 Ha OTKpHITOH POBHOII MECTHOCTH, MbI OXBATHIBACM
B3rJIA0M OOLIHDHOE MPOCTPAHCTBO, HA Kpasi KOTOPOro
Kak Opl onupaercsi HeOeCHHIl CBOX; 3TO OTKPHITOE IPO-
CTPaHCTBO HA3LIBAGTCA KPYT O30 P O M.

JIuHHsA, orpaHHYMBaOLIasi KPyrosop, B TO Ke BpeMs
CAyXHT TpaHHuell Mexxay BHAHMOH Ans HaOmojgateas
YacTbl0 NMOBEPXHOCTH 3eMJH H HeBHAHMOH, OHa HAa3H-
BaeTcA JHHHEHTOPH3OHTA.

Urobbl onpefiesIUTh CBOE NOJOXKEHHe Ha MECTHOCTH MJIH
NpaBHJbHO HaHTH HYJKHOe HalpasjieHHe, Hal0 yMeTh
HaXoAHTb CTOPOHHI ropusonrta: cesep (Nord) ror (Siid),
BocToK (Ost unu Est) u sanan (West).

Kpome Toro, momb3syiorcs enie IPOMEXKYTOUHHIMH Ha-
npasJfieHHAMH — CTOPOHAMH TOpPH30HTA, XOPOUIO BHIHMEI-
MH Ha MopckoMm Kommace. ITo KpasiM  Kpy:KKa-LIKaJbt
o0o3HaueHH CTOPOHBI ropu3ouTta, LleHTp Kpyikka M Mar-
HHTHOH CTPEJIKH COOTBETCTBYyeT MOJIOXKEHHIO HalJiofa-
Tens.

B npakrtHke noJb3ylOTCS TOJNJIAHACKHMH TepMHHAMHU.
Byksa ¢ (cokpamennoe oT ciosa ten) coorBercTByer
OykBe K B pycckux Haspanusx. Hanpumep, SOLS uura-
eTCs Kak 3I0HA-0CT-TeHb-3I0//l, HJIH KaK IOTO-I0TO-BOCTOK.

C TeueHveM BpEeMEHH JIOAH BhHIpaboTaNH CrnocobH Ha-
X0 /JleHHs Hy>KHoro HanpasjedHs U 6e3 KoMmaca.

PacemotpuM HekoTOphle Haunboslee BepHBlE NpHEMBI
onpejieNcHNs] CTOPOH rOPH30OHTA.

Onpenenenne ctopoH ropu3onTa no Cousuiy,
JlyHe n 3Be3nam

Hau6onee mcnniTaHHBIM ¥ BEPHBIM CHOCOGOM HaxoxK-
lelHs CTOPOH TOPH3OHTA fABJSETCS OpPHEHTHPOBaHWE MO
Codanny, JIyHe H 3Be3iaM.
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Puc. 65. Onpedenenue nanpassenus no Coanyy u uacam do
nosYyoOns

HInpoko m3BecTeH CNocol ONpeieseHHst HanpaBJIeHus
cesep — tor no Connny m uacam. [lns sroro yacw cra-
BSIT 11O MECTHOMY BpeMEHH H, IIOBOpauuBas MX B FOpPU30OH-
TaJbHOl IJIOCKOCTH, HANpaBJAIOT YaCOBYIO CTpeJKy Ha
Connne (MHHYTHAsl ¥ CEKyH[IHAs CTPeJKH BO BHHManue
He MPUHHMMAIOTCS1). YTON MexJy dacoBOH CTpeJKOH H
nanpasJ/enueM na nudpy 12 nudepbnara AeaaT nonojiam.
Torga GucceKTpuca 5TOro yrja (paBHOAeNALNAs JIUHUS)
yKaxkeT npuGaH3uTE]bHO HalpaBleHue ceBep — Ior, WiH
I0J1yIGHHYIO JIMHHIO, TipHueM 10T IO 12 4 Gyner BHIpaBoO
or Connua, a nocae 12 « Bneso (puc. 65 u 66).

Onucannuifl Croco6 JAaeT CPaBHUTENBHO TPABHWJbIEE
pesyspTaTel B CEBEPHbIX M OTYACTH B YMePEHHBIX WIHPO-
Tax, 0cO6eHHO 3UMOH, MeHee TOYHBIE — BECHOH H OCEHbIO;
JeToM e omubka BO3MOXKHA g0 25°. B 10XHBIX LIHPO-
tax, rae CosHlle CTOUT JIETOM BBICOKO, 3TOT cnocob paer
rpybble pe3yabTarhl.

3anomuuTte, uro B cpeaHux muporax ConHie BOCXONUT
JIeTOM Ha CceBepO-BOCTOKe ¥ 3aXOIMT Ha ceBepo-3amnale;
31MOfl OHO BOCXOJMT HA IOrO-BOCTOKE, @ 3aXOJHUT Ha IOr0-
zanajie ¥ JHMUILb JBa}Asl B TOJ BOCXOAUT TOYHO Ha
BOCTOKE M 3aXOJUT Ha 3anajne (B NepHOAH pPaBHOAEHCT:
BHit — okosio 21 mapta u 23 cenrabps).
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Puc. 66. Onpedesenue Hanpasrenus no Coanyy u uacam nocie
ROAYOHS

Houbio Jayume opuentHpoBaThes no IlonsipHol 3Be3ne,
KOTOpas [0YTH TOYHO HAXOAUTCH HA NPOMOKEHHH 3eM-
HOfi OCH H NMOTOMY BCeria NOKasbiBaeT HanpabjeHue Ha
ceBep, He Yy4acCTBYfl B BHAMMOM [BHMEHHH 3Be3]l N0 He-
Gocsony. OwnbKa 3zech ouenb mana (He Gonee 1—3%).

Onuako MOxeT OMITb Tak, yTo H3-3a 0O/jayHOCTH He
BuaHo EM boabuol, un Mamnoit Mensenuuw, Hu [loasp-
HOH 3Be3lH, HO BHAHO JIyHy. B 53TOM cilyuae TaKike MOK-
HO ONpeNeNHTL CTOPOHBI TOPH3OHTA, XOTA Jlyna nnsa aton
leny MeHee yao6ua, wem [lonsipnas apessa. 31ech, Kak
u npu opuentHpopanuy no CoJnuy, MPHMEHsIOTCH dachl

Heo6x0nuM0 NOMHHTb, 9TO NoJHas Jlyna npoTHBOCTO-
yt COJIHLY, T. €. HAaXOAUTCs NpoTHB Hero. Ilostomy TOUKy
fora, rje COJHIe HAaXOAWIOCH B MOJAEHb, JIyHa JNOMKHA
3anAaTh B nonHoub. B 7 u Jlyna OpBaer Ha 3anane, a B
19 4— na soctoke. MMetomasics no cpasnenvio ¢ Coun-
nem pasumua B 12 ¢ Ha nugepbrate ne BulHa — daco-
Basi cTpeska B 24 u B 12 4 Oyner HAaXOMUTLCS Ha OLHOM
u Tom Xe Mecrte. Cuenosartelsiblo, npuGamKenHoe onpe-
Jlefienue CTOPOH ropu3onta o mnosxoii Jiyne u uacam
[pAKTUYECKH TPOM3BOJMTICS TAK XK€, Kak no Coauny
qacan.
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ITo nenosnoit JlyHe n 9acamM cTOpOHE! FOPH3OHTA HAXO-
IATCA HeCKONbKo mHaye. [lpuBenem 3aMMCTBOBaHHOE U3
Gpounoput M. @. BensikoBa [6] onucanue npueMoB Opu-
€HTUPOBaNKg IO HeNoJHoi JlyHe u uacawm.

Hapno samerutv Ha uacax Bpemsi HaGmopeHus, pasje-
JUTbL HA r1a3 auaMetp Jlynst Ha 12 paBubix gacteil (mas
ynoGcTBa pasfenys cHauasla NnomojsaM, 3aTeM HYKHYIO 10-
JIOBMHY ellle HAa JBe 4acTH, H T. A.) W OLEHHTb, CKOJBKO
TaKuX uacrell COAEepPXKHTCSH B [ONepeUHHKe BHIMMOTQ Cep-
na Jlysn (cM. puc. 58).

Ecan Jlyna npubriBaer (Buana npaBasi NOJOBHHA JIYH-
HOro IHCKa), TO MOJyueHHOe YHCJI0 HAJ0 BBHYECTb H3
yaca HabJioneHus, eCiu yObiBaer (BUAHA JieBasi 4YacTb
JIYHHOro nucka), 170 npubasutb. Uto6nl He 3a0kiTh, B Ka-
KOM Cllyyae 6paTh CyMMY M B KakOM PasHOCTb, [OJIE3HO
8anOMHHTL CJiefyloulee npasBmio: Gparb CyMMy TOraa,
Korpa suauMeill cepn Jlyusn C-o6pasmneiii; npu o6paTHOM,
P-o6pasHoM nonoOxeHMH JIYHHOTO Cepra, Hago Opathb

PasHOCTh.

CyMMa uiu pasHOCTb NOKa3biBaeT TOT 4ac, KOraa B
Hanpasnenny Jlynpi naxomurcs Connpe. Otciona, Ha-
npasJisiga Ha cepnl JIyHel mecto na uudepbnare (HO He
YacoByio CTPeNKy), KOTOPOe COOTBETCTBYeT BHOBb MNOJY-
4YeHHOMY uacy, ¥ npunuMada JIlyny sa CoJinne, Jlerko nati-
TH JINHHIO CeBep — IOT.

ITpuwmep. Bpems nabmomenus 5 4 30 mun. B none-
ipeuHHKe BHAMMOro cepna Jlyus comepxurca 10/12 ua-
crefi ee Anamerpa. JIyna yOniBaer, Tak Kak BHAHA e€ Jle-
Bas C-obpasuas cropouna. CymMmupys BpeMs HaGJione-
HHSL ¥ KOJMHYECTBO dacreil BuauMoro cepna JIyubi
(5 4 30 mun + 10), nonyuaem Bpewmsi, KOTZia B HampaBJe-
Hun Habmonaemoln Hamu Jlynwm Haxommtes CosnHue
(15 4 30 mun). YcranaBnuBaem IelleHume uudepbaata,
coorBercTByiomlee 3 # 30 muwn, na Jlyny. PaBHonensamas
JWHMSA, KOTOPas NPOXOIUT MEXIY 5THM JejieHHeM ¥ Lu(-
poii 12 uepes HeHTp uacoB, maeT HanpasieHHe JHUHHM Ce-
BEp — IOT.

Hano ormeruTb, 9T0 TOYHOCTL B ONpeliesleHHH CTOPOH
ropusonta mno JIyne m uyacam cpaBHHTeNIbHO HeBeJHKA.
Tem He MeHee 19 OPHEHTVMPOBAHMS 3Ta TOYHOCTb BIIOJHE
npueMJieMa, €CJIH HeT BO3MOXKHOCTH BOCIOJNb30BATLCS
[Monsproit aBeanoil.
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Puc. 67. Onpelenenue nanpaseHus no TeHu

[Tonap B HE3HAKOMYIO MECTHOCTb M HCIBITHIBAs HEOO-
XONMMOCTb B OPHEHTHPOBAHMH, HaI0 B MEpPBYIO ouepeib
HCTNoNb30BaTh HebecHHe cBeTuNa, jaiolue HanOosnee Ha-
JlexkHble CrocoGEH! onpenenenust cropon ropusonta. Ilo-
Jle3HO 32IIOMHHTEL €llle HECKOJIbKO NPOCTHX NpaBui.

B ceBepHBIX LIMPOTax B JIETHHe HOYHM OT GJIM30CTH 32
mremero COMHLA K TOPH3OHTY ceBephasi cTopona HeGa
camas cpeTJiasi, I0:KHasg — Gojiee TeMHas. DTUM HHOrAA
TI0JIB3YIOTCH JIETYHKH NPH HOUHBIX NOJeTax.

Camoe phicokoe nosnoxenue Connna onpelensercs 1o
JJTHHE CaMOB KOPOTKOH TeHH, YTO COOTBETCTBYeT IOJy-
[HIO, a ee HanpapjeHue ykasbiBaeT ceBep (pHC. 67).

[NMonnas Jlyna sanuMaer HanGosiee BBICOKOE MOJOXKeE-
Hye naj TOPH3OHTOM, KOTAa Haxoiutcs Ha lore. B aro
BpeMsl OHa AaeT AOCTATOYHO CBeTa, YTOOB FCHO pasnu-
4nTh TeHu o1 npeameroB. Camas KOpOTKas TeHb NpH 1OJ-
nofi JlyHe COOTBeTCTBYyeT IIOJYHOUYM; HanpaBjeHHe ee
NOKAa3LIBAET, I'le HAXOAUTCH ceBep, [0 KOTOPOMY HeTpyl-
HO ONpeNeNHIb U OCTaJIbHbie CTOPOHE TOPH30HT.

B nonnens CoJsHile HaxoguTcd Ha tore, a TeHb OT npei-
MeTa HanpapJeHa Ha ceBep. DTO COOTBETCTBYeT HeHCTBH-
TeJLHOCTH TOJAbKO Mexay CeBepHHM IIONIOCOM 4 CeBep-
HpiM TponukoMm. IIpaBmjo HempuMEeHHMO B CJeAYIOLIHX
cnyuasix: Korfia ConHLE H2XOIMTCsi B 3€HHTE (Tenb B
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Ta6nuna 19

CTOpOHE 'OPH30ATA Becro# Jletom Ocenbio 3umol
Ha soctoke . . - . « - 7 5 7 9
Ha ioro-BocToke - « - - 10 9 10 11
Ha wro-sanage - - - - 16 17 16 15
Ha samapge - - + « - - 19 21 19 19

OCHOBaHWH TNpe/iMeTa); Ha 3KBaTOpe, rae IOJyAeHHas
TeHb TOJTOfla HampabjeHa na ceBep (korpa CoJnne B
10KHOM TOYHIapuu) m noJiroja Ha 1or (¢ 21 mapra no
93 cenTaGpsi); B LIMPOTaX MexAy 3KBATOPOM H TPOIH-
KaMu, rje TeHb TAKXKe MensieT HanpasieHue.

B ceBepHOM NoJyIIapHy, 3a ceBepHBIM TPOIHKOM, T€Hb
HanpaBjieHa Ha cesep; B I02KHOM IOJIyHIADHH, 32 I0KHBIM
TPONMKOM, TOJyIeHHas TeHb BCeraa HamnpasjieHa mHa or
(B noapenp CosHLE TaM HAXOAUTCH HA cesepe). IIpumep-
Hoe nosoxkeHue CoslHIla B CPeHHX LIHpOTaX (B ¥acax mo
MECTHOMY BpeMenn) nokasano B tabil. 19.

3nag, BKaKoM uacy Mbi HaGmojiaeM oOnpejieenusle ¢a-
3bl JIyHEI, MOXKHO NpH OpHeHTALMH IOJNb30BATLCH AaH-

HBIMH, NIpUBeIeHHBIMH B Ta0JI. 20.
Ta6auna 20

Jlydy BHEHO Ha!
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3Be3nnl, 6nuskre kK CeBepHOMY MOJIOCY MHPa, B HALIHX
reorpauuecKux HIMPOTaX BHIHBI HA[ FOPH3OHTOM B JIO-
Goe Bpemsi rona. OHM 32aHHMAIOT BIOJHe OINpejeeHHOe
MecTO Ha He6OCBOLe.

HaGmonas onnu u Te e rpynnsl sipKuX 3Be3ji, MOXHO
NOAMEeTHTL OlpejeseHHble X ouepTanusa. CocTaBieHHbie
U3 3Be3l QUIyphl elle B JIPeBHOCTH Obil¥ BBHENEHB B
«CO3Be3MUAD.

H3Bectnrie HaM cO3Be3nHsl B ONpefle/leHHBIX yCIOBHAX
NIOMOr2l0T OPHEHTHPOBATLCH B MpOCTpPAHCTBe. Ecan Mb
XOTHM HaliTh Ha Hebe 3Be3Jly, TO CHayajla HajO y3HATD,
K KaKOMy CO3Be3NIHI0 OHa NPHHAMJIENKHT. TOJBLKO CaMBIM
AIPKUM M Hauboslee H3BEeCTHHIM 3Be3naM B CBOe BpeMs
Obuin AanH MHAMBHAYalbHBle Has3BaHUs, KAK HanpuMep,
Tonspnas, Cupuye, Apkryp, Kaneana, Bera ur. 1., Tor-
Ia Kak OCTalblble 0003HAUAIOTCA JUUIL HOMEPOM C YKa-
3aHMeM TOro CO3Be3jMf, K KOTODOMY OHH OTHOCATCH.

Hpesnre Habmopatenn 0GO3Haualy 3Be3MH KaXKIOro
co3pe3niusl GyKBaMM TpeuecKoro ajnQasBHTa; NpH 3TOM
rJlaBHag 3Be3a B CO3Be3NNH, KOTOpas B OOJbIIHHCTBE
ClnyuaeB SBJsIeTCH TakKe W caMoil spkofi 3Beanoii, 06o-
3Hauanacb Kak alb(a 5TOro cOo3Be3[usd; BrOpasi IO sp-
Kocty — BeTa u T. .

Cawmple cnalrle 3Be3fibl COBceM He MMEKT TaKHX <«afl-
pecoB», U Ana TOro 4robOH O HUX BECTH peub, HeoGXOANMO
Ha3BaTh X KOOPAMHATH Ha Hebe HJIM HOMEPa B 3BE3JIHOM
KaraJjore.

Haubonbinee xomnyecTBO 3Be3Ji BHAHO B CaMble SICHBIE
3UMHHE HOuYHM. 3BesJibl 10 HX $IPKOCTH {PasfeNsioT Ha
KJacchl; MPOCTBHIM TI1a30M OHHM BHAHW o 6-ii 3Be3qHOM
BeJIMUUHEL. KOJMY4ecTBO BUAMMEIX 3Be3fi W HX 3Be3JHBIE
BeJIMYHHH NpUBeleHbl B Taba. 21.

Kpome Toro, Gonbuioit muTepec NPEACTaBJAAIOT Mepe-
MeHHhie 3Be3/ibl, OJIeCK KOTOPHIX CO BpeMeHeM MeHseTcs.
Ilepnon mamenenns GnecKa pasnuyeH — OT HeCKONBbKHX
DeCATKOB MMHYT A0 MHOrux Jet. Ilepemennnie 3Besmmi
H3yyawTcs IyTeM BH3yaJbHLIX, Gotorpaduueckux u ca-
MBIX TOYHBIX ((POTO3JEKTPHUECKHX) HaAOJIOAEHHE.

Hsyuenne nepemeHHBIX 3Be3Jl POJIHBAET CBET Ha Cyll-
HOCTb MHOTHX SIBJIeHHH, IIPOTEKAIOLINX B 3BE3JHEIX CHCTe-
max. OTKpLIBaeTcst BO3MOXHOCTb HCCIEAOBATb CTPYKTYPY
FaNakTUKH, N0 Xapakrepy u3Menenus 6Jiecka 3Be3J Onpe-
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Ta6aumna 21

KOMHueCTEO 3EB€s],
3BesfRas] PBEJIKYHE3 | p cepepHOM MOJIy- | B IOXBOM 0OJY-

wapuu wapun
1 11 9
2 26 25
3 88 112
4 277 318
5 595 618
6 1919 1721

JeJIiTh PacCcTOAHMA [0 3Be3JHHX CHCTeM, B KOTOPBIX OHH
naxonatcsa., [TosToMy uHeKOTOphie IlepeMEHHHIE 3Be3dl,
TaK HasbBaeMble 1l € § e ¥ A Bl, HTPaIOT POJIb OPHEHTHPOB,
MmasikoB Bceenenno#.

CHayana B CO3Be3lusi OBLIH COefWHEHHL W Ha3BauHl
3Be3/lbl, pPACNOJIOKeHHble MO  30IMaKajbHOMY KpYyTY
(6onbmomy Kpyry HebGecHOH cdeptl, 10 KOTOPOMy COBEp-
HIaeTcsi BHAuMOe npuikenme CoJiHI@ B TeyeHue roza),
HaspiBaemoMy 5 KA unTHKOMN Ilpu roauunom nBmxe-
nuy no skauntvke Connne npebriBaer B Kax 0N CO3Be3-
JIIH B TIPOJIOJDKEHHe OQHOrO Mecsna, No3ToMy Hosic 3 o-
AU aKa npencraBaser co6oil cBoeoGpasHblil HArMAAHBI
Kanenaapb. D1y 12 cosse3nnil (3Hakn 30aMaka) clenyro-
mme: Pmibel, Ogen, Tenen, Bansnenw, Pak, Jles, Hesa,
Becw, Ckoprinon, Crpenen, Kosepor u Bononefi (puc. 68).

I'peueckas mubomnorus Hacenuna spesanoe Hefo reposi-
MH ¥ 6oraMu, NpHYeM Ha BHelHOIO (opMy co3nesnni
He obpamanocs BHuManus. Jlaxe npu camoli cMesof
danTasyy HEBO3MOXKHO y3HaTh B 3Be3[HLIX IPyniiax HI
[lepcesn, vy Aunpomenni, HH I'epKyJieca.

Jlyuilee acTpOHOMHUECKOE COYMHEHHe ApeBHHX — Allb-
marect (II B.) comep:ut 48 cosmesnuii, cpein HHX Ha-
XOIATCA TOYTH BCE caMbie H3BeCTHHIE co3Be3nns Heba ce-
BepHOTo MOJymiapusi. 3Be3fHble KapThl l0xHOro neCa
nosiunvcek auiib B XVII B.

B nacrosinilee BpeMs MBI pa3snuuaes CJleAyloline OCHOB-
HEle CO3Be31us.

I —ceBepn b e: Bonboit Kosw, Manwii Ko, Jlpa-
koH, Kaccuones, Ledei, Xupad, Jles, Maawii Jles,
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Puc. 69. Kax naiitu cozeesdus Boaonac u Hesa?

lonume Ilcw, Boaonac, Cesepnasi Kopona, Bosoce Bepo-
nuky, Jlupa, JleGenb, [epkynec, Jlucuuka, Annpomena,
[lerac (mexnay cos3pesansimu Annpomena u Ilerac ue-
THIPbMsi SPKHMH 3Besnamu obpasyercst Douabmiolt kBan-
paT — ONMH U3 XOPOLIO 3aMeTHBIX OPMEHTHPOB Ha Hele),
Iepceii, Tenen, OBen (ManosamerHoe), Bausnens, Bos-
uuuui, Manwiii [lec, Pak, Psick, Jeabdun, Puiosl, 3med.
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Il —nexamune B HeGeCHOM 3KBaTOpe, 4aCThIO
NpuHannexamune K CeBepHOMY, a YacThI0 K I0XKHOMY no-
aymaputo: Opuon, Enunopor, 'unpa, esa, 3MeeHoCeI,
Opean, Kut.

HI—xuorononymapus, suanmere B Cpeyneil
Espone: Boabwon Ilec, 3asm, Apunan, Bopon, Becw,
Ckopnunon, Ctpenen, Llur, Kosepor, Bonone#i, Oxuas
Priba, Kopaban, Apro.

Kak e pa3bupathcsi B TAKOM GOJBLLIOM KOJHYECTBe
co3Be3nuii? Ilis s3Toro HeO6XOANMO HMETh 3BE3JIHYIO Kap-
Ty, COiepKaLlyi0 JIHIIb 3Be3Mbl, BHAHMBIE NMPOCTHIM TIJIa-
30M. Ha 370l KapTe 3pe3snl, nmpuHALIekKaue K ONHOMY
CO3Be3NHI0, NOMKHBI OBITL COeNHHEHB! MeXy coGofi nps-
MBIMH JIHHHSIMH TakuM o06pasoM, uto6n 0O6pasosanach
Kakas-nmubo sanoMuHamomasicst mpocras ¢urypa. Takas
KapTa, Ha KOTOPOH 3Be3/bl COEJHHEHH NPAMBIMH JHHUSA-
My ¥ NepeHMEHOBAHBI, O0JeryaeT 3alOMHHAHHE CO3BE3-
IH#l H OPHEHTHPOBAHHE B HUX (cM. puc. 68).

Hanpumep, npomosxus pyuky Bosbmoro Kosma mno
HanpapieHHIO yCJIOBHO! KPHBOM, BCTPETHM OYEHL SIPKYIO
3se3fly « (Apxryp) cosBeagust Bononac; mpomsime kpu-
ByIO fanblle, BCTPETHM SIPKylo 3Be3ny ChuKa Co3Be3nns
Hesa (puc. 69). C neBoli CTOPOHBI OKOJIO CO3Be3ans Bo-
Jgonacnexut cosse3nne CesepHast Kopoua, coctosimee n3
HECKONLKHX MENKHX 3Be3ll H HMelolilee BHA mOLKOBHL

Coenvuup npsiMoil JmHHefi 3Besgm & u y Bosboro
KoBma B cossesnun Bonbmass Mensenuua u NPOAOJIXKHB
3Ty JIMHHIO B CTOPOHY 3B€31Hl Y, HalieM SPKYI0 3Be3fy
Peryn B cosseannu Jles.

Ecnu ke coepwmuth npamoit numnedi 3 P Bombmio-
ro KoBilla ¥ NPONOMKHTL 3Ty JHEHIO B CTOPOHY 3Be3-
nbi B, T0 Halimem cossesmme Bamsmelln, cocTosiliee H3
CeMHu 3BE3Jl M HMelolllee (QPUrypy, NoKasauHywo Ha puc. 70.

CoennHHB NPSIMBIMY JIHHHSMH 3B€3/H 8 ¥ o Bojbinoro
Kosma ¢ Tonsiproil 3Be3poit 1 MpoRONKHE HX 3a Ionsp-
Hy10 3Be3ny, HaiineM co3pesspne [lerac u BCTpeTHMCs CO
croporamu Boseimoro ksanpara.

K cosBesnnio INerac npumeraer cossessne Aunpomena,
CoCTosilllee H3 TpeX 3Be3J, PACMNOJOKEHHHX TOUTH [0
NPSIMOil JIHHHK BBEPXY KBapaTa.

IlpoBens nanee mpsiMyro JIMHHIO OT 3Be3bI 1 Boabmo-
ro Kosma epes Ionspryio aseany u Kpaiiuion 3peany |
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Puc. 70. Kax naiitu cossesdus Jles u Bausneyot?

cosBeaaust Anjapomena, HafiieM SIpKYIO 3Be3Jly & CO3Bes-
nust Open (puc. 71).

Bun 3BesgHoro Heba M3MEHAETCH KaxIBH MeCsIt
BCenicTBHe ABmiKeHnss 3emau Bokpyr Connua (Ham
kaxercst, yto CoJHLle B TeueHue Tofla OJIMH Pas 00XOOUT
He60); CAEHOBATENbHO, KaXK/Ab Mecsll nabJonaeM pas-
JINYHBIE CO3BE3/NA.

Fcay NmoCMOTpETh B NOJHOYBL Ha IOT, TO Tepen ‘HAMH
6ynyT cosseasnus, Tie CosHlle HAXOAHAOCH POBHO HOJTO-
na waszan u nporusornonoxusle Cosauy. Slcmo, uto B
[OJIHOUb Ha IOre KamKABLIH Mecsll BHIHLI PasiMUHHE CO-
3BE37IHS — JETOM BHIHBI OJHM CO3BE3MMs, 3UMOH — Apy-
THe.

I[lpexe Bcero HaAO 3aNOMHHTL CO3BE3LHS, JeNallne
pGansu CeBepHOro foJi0ca Heba, OHM BUIAHBI BeCh TOZ,
He HCue3aloT COBCeM HOA TOPH30OHT M Ha3biBAKOTCH O KO-
nonoaspHuMHU Jlag 3TOro HajAO yMeTb HAXOLHTD
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Puc. 71, Kax wuailru coseesdus Ileeac, Andponeda u QOsen?

MNonsipuyro 3Besny, Kortopas Haxomntcess Ha Ceseprom
noJIroce MHpa K KaxeTcs HenoisuxuHOH. ClepoBaTenbHO,
Ilonsipuas 3Be3[a HAXOAUTCH Ha CeBepe, NpPHUYEM ee Bhl-
cOTa Haj TOPH3OHTOM COOTBETCTBYET reorpaduueckoil
LIMPOTE MecTa.

Bce 3Be3npl OMUCHIBAIOT KPYTH OKOJO MHpPOBOH ocH,
unyuleli ot Ceseprore k lOxuoMmy nomocy mupa. dra
oCk MeeT TeM OOJIbLUHEA HAKJIOH K IJIOCKOCTH TOPH30HTA,
yem AaJsblile OTCTOHT AaHHOE MeCTO OT 3€MHOro noJca.
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[TosTomy orpommuoe uncio 3Be3d Tak ke, kak Conntie o
Jlyna, 3ax0uT o TOPH3OHT, H YeM OJnkKe HaxoAuMmcs
K 3€MHOMY 3KBaTopy, TeM OoJbllle 3Be3Jl Ha 3alaje U
TeM MeHbllle OCTaeTCs OKOJIOTOMsPHLIX 3Be3l. Ha skpaTo-
pe BoOOlie HET OKOJOMOJSPHBIX 3BE3J, a Ha HOJIOCaX,
Hao60pOT, Bce BHAMMEIE 3BE3/IH OKOJIONOJNSIPHLLE.

BenencTeHe CyTOUHOTO BpauieHHsi 3eMJIH 3Be3/bl, MOX-
HHMasiCk ¢ BOCTOYHO} CTOPOHHI, 33HHMAKIOT CaMoe BHICO-
Koe TIOJIo¥KeHHe Haj TOPHI0HTOM, KOTAa OHH TPOXOAAT
yepes Mepuanad. [Ipofins MepuaHMaH, OHH ONYCKAIOTCH K
ropH3oHTy, HO yxe B 3ananHofi cropore. [losoxenne
3Be3]] B MepUaHaHe Ha3LBAaeTcs MX KyJbMHHALMEHd, H
Ka¥Jlas M3 HHX B TeuenHe CYTOK 3aHHMAeET ero JBaXIH.
OxHO M3 TaKHX TOJNOXKEHHH HA3LIBAIOT BepxHeH, a Apy-
roe — HUXKHeH KyJbMHUHAINEH; [PH 5TOM BEPXHAA MPO-
XONUT B TOH noJoBuHe Mepunauana ot Ilomoca Mupa, Ko-
TOpasi NPOXOAMT Yepe3 TOUKY IOra, a HHUXKHAsS—B TOH
ero NoJIOBHHE, KOTOpas IPOXOAHT Yepe3 TOUKY ceBepa.

C NJIOCKOCTBK) 3eMHOTO MepH/IHaHa coBHajgaer IJoC-
KOCTb, NPOXOJsililasi yepe3 Hail ryas, 3eHut u Ilosoc
MHpa U lepecekamonlas Hebecnyl0 chepy no OKpyKHOC-
TH, HashBaeMoli HeOecHBM MepHAHaHOM. He-
GecHBIfi Mepu/IHaH fepecekKaeT FOPH3OHT B TOYKaxX CeBe-
pa u IOra, NO3TOMY Mbl MOXKEM Yy3HaTb HalpaBJeHHs HA
CTOPOHBLI TOPH30HTA, €CJIH CyMeeM NpoBecTH Ha HebeCHoM
cdepe Mepuanal, B 3TOM u MOMOralT HaM 3BE3JHL

Hanpaenenne MepuanaHa mpouie Bcero ONpelelHTb
no [lonsipHofi 3Be3ne @, KOTOpas CTOMT TMocjellHedl B
XBocTe cosBe3fuss Manas Mensennna u ouenb OJH3Ka K
CeBepuOMY NOJIOCY MHPA; NO3TOMY HaNpaBJIeHHE HA Hee
AAaeT TOJIOXKEHHEe HCTHHHOIO MEpHAHaHAa C OMHOKOH He
Gosee 1—2°.

Jlns Gonee TouHoro onpepefenusa wHano HabaonaTb
IMonsipuylo 3Be3Oy OKOJO BpeMeHH ee KYJbMHHALHH.
O6bIuHO TIPUXONUTCA BHIKHAATH, KOTA OHA OKaXeTcd B
OJiHOiI OTBECHON IVIOCKOCTH C COOTBETCTBYIOUleH el Kpafi-
mel 3sesnofi Benetnawr B co3se3nnu bonwnas Megsenu-
na. B sto Bpems Ilonsipuan 3Be3na GuiBaeT B BepxXHEH
gyapbmunaunn. OGe 3Be3nbl JeTKO Pa3LICKHBAIOTCH HA
Hefe, TaK KaK OHM JOCTATOUHO SIPKH (BTOPOH BeNHUMHBI)
H HaxomsaTcs B JIETKO 3anoMHHAIIMXCA (urypax —
KOBIIaxX.

I
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Tlonsipnas w Denernam pacrnonarailoTcs B ORHOH OTBEC-
HOH MNJIOCKOCTH OCEHBIO OKOJIO TMOJYHOYH, 3HMOH — BCKO-
pe mnocJie HACTYNIJICHHS HOUH, & JIeTOM — Tepefi pacCBeTOM.

Ecnn naiimem una ue6e Iloasipnyio 3sesny m cramem
JIMIOM K HeH, TO NpsIMO Nepell HaMH HAa T'OPH30HTe GyneT
CeBep, C€3aay —— 0T, HANPaBO — BOCTOK, HANEBO — 3anap.
DTo npocTefn#i CNOCO6 OPHEHTHPOBAHHA 1O 3BE3/IAM.

Hano umets B Buny, uto TlosisipHas 3Be3fa He eqHHCT-
BeHHBI!I ODHEHTHD Ha 3Be3gHOM HeGe. MHorne npyrHe
3B€3/lbl TOXKe MOTYT OwiTh nyteBoguTensMu. Iloab3ysce
cnydaeM, Korna He6Go sICHOe, MpH TOMOUH 3Be3HOH
KapTel (cM. puc. 68) caenyer HaydnThbes HAXODMTH TJIaB-
HeHIlHe CO3BE3NHS M OTAEJbHBIC SPKHe 3Be3[H H 0COGEH-
HO O0OpaTHTL BHHMAaHWE HA Te 3Be3Jbl, KOTOPHIMH Yallle
BCEro IIOJb3YIOTCH AJST OPHEHTHPOBKHM B TPAKTHKE a5pO-
nasuranud. Kpowme [Monsprofi (o Manofi Megpenuint),
ato — Kanenna (o Bosunuero), Bera (o Jlupn), Anbie-
6apan (o Tenwua), Ipounon (@ Manoro Ilca), Peryx
(o Bonemoro JIbea), Apkryp (o Bosonaca), Anbramp
(o Opna) u Ansdepau (a AunpoMenst).

Onpepnesnenye cTopos ropuaoHTa
[0 PACTEHHUAM M KHBOTHBLIM

PacTuTe/bHOMY H KHBOTHOMY MHpPY CBONCTBeHHH He-
KOTOpble OCOGEHHOCTH, KOTOPBbIE MOMKHO HCIOJAb30BATD
Il onpefleieHHss CTOPOH ropusolTa. OfHAKo OpHEHTH-
POBaHHE IO PacTeHHsAM H JKHBOTHLIM MEHEE HAafexkKHO,
4eM MNpoCTefilllie AcTPOHOMHYECKHE MpPHEMH, T03TOMY
NOJb30BATECS HMH MOXKHO TOJbKO B KPaHHUX cayuass,
HanpuMep B MNAacMypHYIO NOrofy, Koraia He BHIHO HH
COJIHIa, HY 3BE3].

MHorue npreMbl OPHEHTHPOBAHHS TOMYHIIH WIHPOKYIO
H3BECTHOCTb, XOT B HX OCHOBY MOJIOKeRE OLIHGOUHbIE
npencrasienusi. Hanpumep, 4acTo npuxomuTcs canimath
H YHTaTh, UTO y JIEPEBbeB C I0KHOM CTOPOHBI KPOHH! Bosee
NBIIHEL, Y€M C CEBEPHOH, M 3TO MOXKET CJYKHTh yKasa-
HHEM CTOpOH ropusonta. Ha caMoM penie BeTBH mepeBbeB
B JIECY Pa3sBHBAIOTCS B CTOPOHY CBOGOZHOIO MecTa, a Bo-
BCe He K 1ory. Jlaxe y OTAe/NbHO CTOSIIIHX HePEeBbEB KOH-
(urypanus KpoHb 3aBHCHT B OCHOBHOM OT HapaBJeHHs
FOCHOACTBYIOIMX BETPOB W OT APYTHX npuuuH. Ilpapna,
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OLIBAlOT CJAYuaM, KOTHa YKAa3aHHHIH BHIe TPH3HAK
onpabamBaercs. B Hekorophix paitonax tOmuoro Ypasa
IPUXOAUIOCH HAGMIOAaTL Gepesbl, KPOHB KOTOPHIX GHUIH
oco6GenHo NMHIUHBIMH HMeHHO ¢ Io3HOH cTopoHmel. Ho, pa-
3yMeeTcsi, fenath u3 M0A06HEIX Habmolenn# obobiiaro-
{#ie BEIBOJLL He CJIC/LYeT.

Jlpyroe pacnpocTpaseHHoe 3abJiyXaeHHe CBA3aHO C
MHHMOH BO3MOXHOCTBIO OPHEHTHPOBAHMS MO TOAMYHLIM
KOJLUAM [PHPOCTa [IPeBeCHHBl Ha NHAX CIUJEHHBX Je-
peBbeB. DTHM UPH3HAKOM M0Jb30BATbCS HENb3f, TaK Kak
o6pa3oBanue TOJHYHBIX KOJell 3aBHCHT IEeJHKOM OT (-
3UOJIOTHUECKHX 0COGEHHOCTEH pocTa pacTeHHi.

[TonaraloT, uto 2Ty Konbla IIUpE C I0ra, YeM ¢ CeBepa,
HO Ha CaMoM jeJie MHOTOUHC/eHHble HAGMIoNeHHS YKa-
3aHHOH 3aKoMOMepHOCTH He o6Hapymxusaior. OkasbiBa-
eTCs, LIHPHHA KoJell ApeBeCHHm 3aBHCHT OT IeJoro
psina (akTOpoB (HaupuMep, OT HANPaBJeHHs BETPOB) H
HepaBHOMepHa He TOJIbKO Mo TOPH3OHTAJIH, HO H IO Bep-
Tukaau. Vi3MeHeHle pacnojyioikeHHs TOLHUHBIX KOJeL
MOXKHO YBHIETh, €CJH [HJIHTb JlePeBO Ha Pa3nHUHOH
BHICOTE OT IIOBEPXHOCTH 3€MJIH,

Paccmorpum Gosee HaneXHble CHocofbl OPHCHTHPOBA-
HHS N0 pacTeHHsiM. Mxu u numafiHuKN Ha Kope JepeBheB
COCPE/IOTOUEHH TPEHMYyLIECTBEHHO HA& CeBEPHOH CTOpPO-
pe. CpaBHHBasi HECKOJbKO OEePEBbEB, MOXKHO MO 3TOMY
IPH3HAKY JOBOJBHO TOYHO ONpPEAEJHTh JMHHI) CEBEp —
for. CTpeMJieHHe MXOB H JHLIAHHHKOB pa3BHBATbCs B
TeHH TI03BOJIsIeT HCMNOJIL30BATh JJIS OPHEHTHPOBAHHS He
TOJMBKO HEPeBbs, HO U CTapble IepeBsHHBIE CTPOEHHs,
Gonbye KaMuH, CKanu M T. A. Ha Bcex aTux npeaMerax
MXH W JULIAaHMKH paclpocTPaHeHsl NPeHMylecTBeHHO C
ceBepHON CTOPOHE.

JIpyruM HEIJOXHM OpHEHTHpPOM MOXeT CAYXKHUTb Kopa
nepeBbeB, KoTopas OOBIYHO C ceBepHOH CTOPOHH OblBaeT
rpyGee u TeMHee, UeM C 1oxuofl. OcoGeHHO XOpollo 3TO
sameTno Ha Oepese. Ho »THM NMPH3HAKOM MONKHO TOJb-
30BaTbCH, HAOMIONasi OKPacKy KOphl He OJHOTO JIepeBa,
a TpyHIbL.

[locsie NOXKIS CTBOJBE COCeH OOLIYHO UEPHEIOT C CeBe-
pa. 9To BLI3BAHO TeM, YTO Ha KOpe COCHHI pa3BWTa TOH-
Kas BTOpHYHAs KOpKa, KoTopas obpasyercst paHblle Ha
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TeHeBOH CTOpOHe CTBOJA M 3aXOMUT MO Hell BHIlle, YeM
no 10xHofl. Kopka Bo BpeMsi Nox/s HaGyxaeT U TeMHeer.

Econ wer noxps, a, Haobopot, CTOMT }Kapkas 10rona,
TO COCHHl H €JIH H B 9TOM CJIyYae MOTYT CAYXHTb OPHEH-
THpaMu. Hano TonbKo BHHMATENBHO NPHCMOTPeTLCH, C
KaKOHl CTOPOHBI CTBOJA BhifensieTcs Gosbmie CMOJBL. ITa
CTOpPOHA Beerjla GyZeT I0KHOHM.

Cnenyer ofpamate BHMMaHHe W Ha TpaBy, KOTOpas
BeCHOH Ha CEBEPHBIX OKpauHaxX NossH 6oJee rycras, yeM
Ha 10XkHBX. Ecnn e B3ATh oTHesbHo CTOSINME NepeBbs,
HH, CTOJOH, OoNbline KaMHH, TO 37eCb, HAOGOPOT, Tpa-
Ba pacTeT ryule € 1ora oT HHX, a C CEeBepa JAoJblle coxpa-
HAETCH CBeXel B WapKoe BPeMsi roja.

PacTuTenbHOCTb KOHKPeTHOTO TPHPOAHOTO paifioHa
HMeeT CBoHM crelH¢HueckHe o0COOEHHOCTH, KOTOPHIe He-
penKo OKa3pBaKTCH OY€Hb NOJME3HBIMH JJsI OPHEeHTH-
POBKH.

IlpuBeneM HecKoJbLKO IPHMEPOB.

[lo naunem M, @. Bensikosa [6], na cesepubx ckno-
HaxX JMIOH K HOry ot Jlwenau o6HTaIOT BaaromoGusbie
pacTeHus: MOX, YepHHKa, OpyCHWKa, BOASIHMKA, TOrAa
K&K Ha IOXHBX CKJIOHAX PACTYT CYXOJI06HBLHIE PACTEHHS:
reJib, Bepeck.

Ha KOxuom Ypane, B 3one necocreny, 10kKHble CKIOHBI
rop KaMeHHCThle H 3aPOCHH TpaBoil, CeBepHble e M0-
KPEITHI OCTpoBKaMu OepesoBoro Jeca. Ha wore Byrypyc-
JIAHCKOr0 paHoHa HAa IOXKHBIX CKJIOHAaX DaCKHHYJHCh
JIyra, Ha ceBepHBbIX — Jiec.

OGpauiennbie K cesepy CKIOHL JIONHH PeYeK MeXIy
SlkyTckom u ycTbeM Mau rycTo NOKPHITHI JHCTBEHHHIEH
M TOYTH JHIUCHB TPABAHHUCTOTO THOKPOB3,; CKJOHH JKe,
obpameHnbie K 10Ty, NOKPHITH COCHOBBIMH JIECAMH HJIH
TUIIHYHOM CTENHOH PACTUTENIbHOCTDIO.

B sananwoft yactn Ceseproro Kapkaza 6yk nokpuipa-
€T CeBepHble CKJOoHH, a Ny0 — 1oxuble. B I0xuofi Ocerun
Ha& CEBepHBIX CKJOHAX pacTyT esb, NHXTa, TUC, OYK, Ha
IOXHBIX — COCHa U 1y (puc. 72).

B 3akaBkaswe, naunHas ¢ A0onuHE p. PHoHH M kouuas
nonutoit Kypel B AszepGafimxane, ny6oBhe Jieca pacho-
JIaraloTCsi Ha I0XKHBIX CKJIOHAX C TaKHM IOCTOSIHCTBOM,
4TO MO PacnpocTpaHeHulo nyba naxe 6e3 KOMIAca MOXK-
HO OTPENEHTh CTOPOHLI TOPH3OHTA,
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Puc. 72. Xapaxrep paCTUTEAbHOCTU 6 SABUCUMOCTU OT 3KCROBULLU
CKAOHO8

B Jibroeckom paiione Kypckoii o6nactu nyGoBbie Jjeca
pacTyT Ha CKJIOHAX, OGpallleHHHX K 0Ty, 2 Ha CeBepHhIX
cknomax npeobnagaior Gepesnl. Takum obpasom, 1Y6
BecbMa XapakTepeH IJfl I0XKHBIX CKJIOHOB.

B 3aBosxKbe, Ha CeBEPHHIX CKIOHAX MoH bysynykcko-
ro 6opa, BOCCTaHOBJEHHe Jieca NOC/e MOXKapa MpOHCXo-
JIMT HOBOJNBLHO OLICTPO, Ha IOMHBIX )K€ CKJOHAX HOBHIl
JieC pacTeT Ype3BEYaiHO MEe/JIeHHO.

B GoJaplinx JecHHX XO03fABCTBaxXx CTOPOHEI TOPH30HTA
Jerko HafiTu To NpoceKaM, KOTOpHE, KakK NpaBHio, fpo-
py6aior NOUTH CTPOTO TO JIMHHAM CeBep — IoT B BOCTOK—
3anag. Ha HEKOTOpHX TOHONpaguuecknx KapTax 3To
OYeHb XOPOLIO BHIHO.

Jlec pasmensieTcs TNpoCeKamMy Ha KBapTaJibl, KOTOPhie
y Hac HyMepywoTcsi OOBIUHO C 3araja Ha BOCTOK H €
ceBepa Ha IOT, TaK YTO TePBHIl HOMEP OKA3HLIBACTCH B
ceBepo-3aMaNiHOM YTy XO351HCTBA, & Camblil nocjaeHnd—
#a I0ro-BOCTOKE,
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Puc. 73. Onpedeactiue CTOPOH 20PU3OHTA NO KBAPTUALHOMY CTOACY
Ha necHotl npocexe

Homepa KBaprasoB OTMEYAIOTCH Ha KBapTaJbHHX
ctonn0aXx, NOCTABJEHHHIX HAa BCEX MNepeceueHusiXx MPoCceK.
Jlasi 3TOTO BEpPXHAA YacThk KaXKJAOro cronfa obTechiBa-
eTCsl B BHJle TpaHel, Ha KaXJ0H H3 KOTOPHIX BHIXKHTACTCS
HJIM HAJANHCHIBAETCH KPACKOM HOMep MPOTHBOJIeXKAUIero
efi kBaptana. Jlerko coo6pasutb, u4TO pe6po MeKIy
NBYyMsi COCEIHHMH TpPaHSIMH C HaHMEHbLUMMH UH()PAMH
YKa3bIBAeT HanpaBJeHue Ha ceBep (puc. 73).

Jnst onpeneneHus CTOPOH TOPH30HTA NMPHCOAHH TAKKe
BBIPYOKH, KOTOPHIe OOBLIUHO BEAYTCH NMPOTHB HANPABJIEHHS
TOCIIOACTBYIOLIEr0 BETPA.

HMHorna no Xo3sfCTBEHHEIM COOOpaxeHHSM TPOCEKH
MoryT npopy6atecs u B APYrHX HanpaBiaeHusix (napan-
JienbHO HANpAaBJEHHIO KeJle3Hofl nau mocceifiHol JOpOTH
UNMH B 3aBHCHMOCTH OT peyibeda). TeM He meHee H 3TO
MOKeT OKa3aThCs NOoJIe3HbIM O/ IPyGoro OpHeHTHpPOBa-
HAS,

HenasHo 6B110 OOHapy:KeHO, UTO caxapHasi CBeKsia
CcOpTa «BePXHSIUCKAS» MOXKET CAYXKHTh CBOEr0 poza ecTe-
CTBEHHbIM KOMI[acOM, PearnpymioliHM Ha Mar’uTHOE NoJse
3emau. KopueBas cucrema y Takoil cBekanl GhiBaer Ge-
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soro (KOpELIKH, MOrJOIaloniie MHHepasbHble BELIECTBa,
PACIONOXEeHb B UIHPOTHOM HANpPABJEHHN) HJIM PO3OBOTO
uBera (KOpeLIKH, TOrJoaliHe MUHepaJbHble BELIECT-
Ba, PaCOJIOXKeHbl B MEPHAHOHAJIBHOM HanpasJienun). 3a-
MeueHo MPH 3TOM, UTO CTPEMJIEHHe KOpellKoB co6/onath
onpejeJieHHYI0 OPHEHTAlHIO M0 OTHOLIEHHIO K CTpaHaM
CBeTa MO[YAC CHJIbHEe, ueM NOTPeGHOCTL B «OCBOEHHH»
cBOGOIHOrO MOYBEHHOrO MPOCTPAHCTBA™.

Hsyuenne NOBAaJOK PpasnuuHbIX JKUBOTHBIX HEPEIKO
NAaeT HHTEPECHHLIl MarepHan [Jjis OPHEHTHPOBaHHS, XOTA
sgech TpeGyercs eiie Gosee OCTOPOXKHBIA MOAXOJ, YEM
NPH OpHEHTHPOBAHKH [0 pacTeHnsM. BoT HeKoTOphIe CBe-
neHus 06 0COOEHHOCTSX TOBEeNCHUA KHBOTHBIX.

MypaBby yCTPanBaOT CBOW JKUJHILA NOUTH BCErna K
10Ty OoT OaMKafIIHX NepeBbeB, NHEH M KYCTOB. [Oxnas
cTopoHa MypaBeitHHka OoJsiee moJioras, yeM ceBepHasl.

CTenHble NYenn CTPOST CBOH XKWJIHINA U3 OUEHb HPOY-
Horo MaTepuana. Mx rHesna noMeuiaioTcs Ha KaMHAX
WaKH Ha CTeHaxX, oOpanleHHHIX BCerAa K Iory, H TMOXOXH
HAa KOMKH Ipsi3d, OTOpOLIeHHble KOJeCaMH FOBO30K HJIH
JIOIL3JHHBIMH KONBITAMH.

Cupufickufi nonosiseHp yCTpauBaeT rHE3l0 Ha CTeHe
CKaJbl, Bcerzia o6palieHHOl Ha BOCTOK.

Tpexnanbie wafiky, A MOEBKH, CHE3ASITCA MO CKanaM
MHOFOYHCJEHHBIMH CTasiMd, NIpUueM HX TrHe3Ja Bceraa
pacnonoeHs HA 3aMallHbIX M ceBepo-3ailafiubix Oeperax
OCTPOBOB.

Hexotopbie nTHUB — BAXHPH, TOPJAHIL, [epenenky,
KYJHKH, BOAsiHble KypOYKH, OOJOTHHIE COBH, Kapasai-
KN — COBepinaior nepenersl npu Gesobnaunom Hebe H
HanpapJieHHH BeTpa C ora.

Onpeznenenne CTOPOH ropu3oHTa
no peanedy, NOUYBaM,
BETPY H CHery

BiaxHOCTh (OYBL OKOJIO GOABINNX KaMHeH, OTHeNb-
HLIX CTpOeHHi1, IHeft CYXHT CBOEro poia OPHEHTHPOM—

* Cpexsia-Komnac, sHaw cospemennur», mapt 1967, Ne 3, crp, 119,
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JeToM TnoyBa Oojiee YBNaxKHeHA € CeBepa OT 3THX
IIpeMeTOB, YeM C KOra.

FOxKHble CKJIOHB TOP H XOJMOB OOGLIYHO GHIBAIOT Cylile
CEBepHBIX, MeHbIlle 3alepPHOBAHE U CHJIbHee MOMBEDKEHB!
nporeccaM pa3MbIBa.

Croponbl ropu3cHTa MOXKHO HafiTH 1O TOCHOACTBYIO-
UM B NaHHOH MECTHOCTH BeTpaM, eCJu 3apauee H3BeCT-
HO X HampasJeHUe,

B nycTHHfIX 0 HanpaBJeHHH TOCTIOIACTBYIOMNX BETPOB
MOXKHO CYINTH 1O BO3LEHCTRHIO HX Ha JIEFKO pa3pyliaiw-
LIHecsi TOpHbIe TOpPOAB: TeCYaHHKH, W3BECTHSIKH, JECCH
u np. llon BausieMeM BeTpa B TAKHX MNOPONAX 4acTo
06pasyioTcsi MHOTOUYHCJEHHBe TapaJuiesbHbie GOPO3IiH,
pasneneHHBie OCTPHIMH rpebusiMu (sipnanrn). Ha nosepx-
HOCTH H3BECTKOBOrO mjato JINBHfCKO# TYCTHIHH Takne
60po3asl, BHILIN(OBAHHEE MECKOM, NOCTHraiT IayOHHb
1 # 1 BEITAHYTH B HaNPaBJeHHH TOCNOACTBYIOLLEro BeTpa
C ceBepa Ha IOT.

Ilo Tem Ke mpUYKMHAM B MSITKUX TMOPOAAaxX Ha HaBeTpeH-
HOfl CTOpPOHe CKan Hepenko o006pa3yloTcs HMIIH, Haf
KoTOoppiMu GoJiee TBepable ILIAacThl HaBHCAKT B BlHIe
KapHN30B.

Onuy s IPH3HAKOB, O KOTOPOMY MOXKHO ONPENeNHTh
HallpaBneHHe TpeobGJanamomnX B NAHHON MECTHOCTH BeT-
POB,— COCTOSIHHE PpACTHTENBHOCTH Ha CkJoHax rop. Ha
HABEeTPeHHBIX CKJIOHAX, CHJbHee NpPOMEP3aloMuX 3HMOH,
pacteHns oOBIYHO OBIBAIOT HECKOJLKO HAKJOHEHB!, YKa-
3piBag 3THM HanpabjeHHe TOCNOJACTBYIOLIMX BeTpOB.
C nonpeTpeHHO!l CTOPOHB HAa HHUX HaKanJnBaeTcsl HA
nonocy GoJspile cHera, Ha npeoGnananme BeTpoB TOrO
HJIM WHOTO HanpaBJjeHHsl YKaseBalOT Takke H (Pnaroob-
pa3uble KpOHBI AepeBbeB (pHuc. 74).

B mnecuawblx NyCTHIHAX BeTep CO3IaeT CBOEOGPa3Hble
¢opmbl penbeda — moHE U Gapxanb. Bapxamw npen-
cTaBnAwT cobolf XoamMoo6pasHbie CKOMJEHHs] TEeCKOB B
tdopme noaymecsna. Vix srninyknas uacTh Bcerna obpa-
weHa k Betpy. C nonBeTpeHHO!N CTOPOHH CKJIOHH 6apxa-
HOB ropasao Kpyue, ueM C HaBeTPeHHOM, a Kpasl BHITH-
HYTH B (opMe poros 1o HanpasJjeHHio Betpa {puc. 75).

Jlionpl — HeBLICOKHe Tlecyasble TIpsAAb, OOBIUHO He
HMelllfie XKPYTHIX CKJIOHOB W BHITSHYTHE NeplneHaunKy-
JISIPHO HalpaBJieHHIO BeTpa. HapeTpeHuble CKJIOHBI JIIOH
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n GapxauoB ymiaoraen. Ha Hux Hepenko oGpasyercs
necuaHasn paOb B BHAe napasulebHBX BasukKos., [lonBer-
peHHble e CKJOHB OCHINAIONINEcH, PHIXJIbE.
JIIOCONBITHHIM  NPUMEPOM  BO37eACTBHSI TIOCTOSHHLIX
BeTPOB Ha PpaCTUTENbHOCTL CAYXUT HepaBHOMePHOe
3apacrapue o3zep [lpubGantuku. 3amanHbie, NOABETpEH-
Hble, Oepera 03ep TOPQSIHUCTH, TMOCKOJBKY BOAA 3HAECh

LA s T

Puc. 74. Opuentuposarue no zocnodcreyroujun serpam. A irail
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Puc. 75. Onpedesente cTOPOH 20pU3OHTA Nno 6apraHam

CpaBHUTEJIBHO CTOKOfiHa. BocTOUHBIC, HABETPEHHbIE, BOJ-
HonpuGOiHbe CBOGOHE! OT 3apOCei.

CHer OKOJO cKaJ, 6o/abuinx KaMmHefl, MHe#l, MOCTPOEK
1 T. I. OTTauBaer OBICTpEe C IOKHOH CTOPOHHI, CHJIbHee
ocBellaeMoil Jyyamu coiHua. B opparax, JOMHUHAX, aMaX
OH ObICTpee OTTaHBaeT ¢ CEBEPHO! CTOPOHH, MOTOMY HTO
Ha W0XHBe Kpas yrayOJenuil He nMonanatoT NpsaMble Jy4un
COJIHIIa, NaJarollne ¢ ora.

Takoe ke moxaTamBaHue MOXHO HabJonaTh Haxe B
clelax ueJoBeKa WM KHBOTHHIX, OCTABJEHHBIX HA CHETY.

Ha 10XKHBIX CKJOHaX TOp # XoaMoB o6pasoBaHue mpo-
TaJHH TPOUCXOIUT TeM OHICTpee, ueM OoJbille KPYTH3HA
CKJIOHOB.

VY cesepHO#l ONyHIKH Jeca NoyBa OCBOGOK/aeTcs H3-
non cHera HHorna Ha 10—15 nHell mosnHee, uyeM Yy
103K HOH.

B Mapre — anpeJie BOKPYr CTBOJIOB OTHEJIBHO CTOAIIHX
JepeBbeB, THeft 1 cTOJ60B B CHEry 06pasyioTcsl JyHKH,
BLITSIHYTHE B I0MKHOM HanpapieHnn. Becnoit na oGpa-
HIEHHBIX K COJIHIY CKJOHax BO BpeMs TasHUsl CHera
06pa3yoTca BHITAHYTHE K IOTy BHICTYIBl — HINTLI®, pas-
JeseHHBle BHIEMKaMH, OTKpHITass 4acThb KOTOpHIX oOpa-
LieHa Ha wor (puc. 76),
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Puc. 76. Onpedesenue CTOPOH 20pU3OHTA NO TAAHLIO CHE2Q
6 ospace, N0 CHezYy, NpusLNUIeMy K KamHiO, no ayuke Yy Oepeea,
10 CHEINCHOIM BUICTYNAM 1 BROOUHAM

Brillle OTMeueHO OO OPHEHTHPOBAHHU TO PAITHYHBIM
cilefiaM BO3neficTBHsl BeTpa Ha TOpHBIE TIOPOAB, HOYBY H
pacrenusi, OnpeseneHne CTOPOH TOPH3OHTa HENOCPeENCT-
BEHHO NO BETPy BO3MOXKHO JHIIL B pafioHax, rie ero
HanpasjieHHe JUIHTEJbHOE BpeMsl ObIBAeT MOCTOSIHHBIM.
B 3ToM cMmbic/iie naccaTH, MYCCOHB H GPH3H He pa3 Oka-
3bIBAJIM YCAYTY UeJOBEKY.

Bo Bpemsi onHOfI M3 COBETCKHX 3KCUENMUHI MO H3yye-
HMIO AHTapKTHAB ee YYACTHUKY TPEANOUUTaNd OpHeHTH-
poBaThCA MO BeTPy, a He TNO KOMIIacy, Ha TOYHOCTDb
KOTOPOro CHJIBHO BJAHsiNA GJAN30CTh MarHHTHOTO M0J10CA.

T. Cemyumigun B pomae «AJuTeT YXOAHUT B rophel» [26]
OHileT: «YTonas B CHery, HU3KO ONYCTHB MODAH, cobaku
MeZJIeHHO TSHYJAH HapTy. BerpeuHbllt npoHnsnsaomuil
CeBepO-3anafHbI BeTep HeC OCTpPHE, KOJIOUlle CHEeXHHKH
n GoJbHO xaectan snno Annreta. Ho on cunen ua gapre
HENONBHIKHO, TONCTABUB LIEKy TOJ BETep, W 1axe He
KpH4asa Ha cobak. [lypra kpyxKnmia Bciony, 3Be3nn Hcues-
JIH, U, KpoMe MeJbKaloUHX XBOCTOB 3ajiHefl maphl cobak,
Hiyero He OBIO BuAHO, CTosina ray6oKas noJiHOYb,
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Puc. 77. Onpedensenue CTOPOH 20pU3OHTA MO HudCHel nepekradune
Kpecra

Illeka Anntera cayxmja eMy KOMIAacoM, W OH exad,
OTpeieNAsACh N0 HanpaBJeHH BeTpas.

C. B. O6pyues, 6ynyun Ha UykoTke, BO BpeMsi nypru
HOYLI0 HaXOAWJ JOpOry no rpebHAM 3acTpyr HaBeBa-
HHUS, PAcTOJOKEeHHBIX HABCTPeUy BETPY.

Onpeznesnenye CTOPOH TOPH3OHTA
110 MOCTPOHKaM

Ho cux nop peus mna 06 OpHEHTHPOBAHHH NO eCTeCT-
BEHHBIM NpeJMeTaM H fBJeHHAM npupons. OnHako pas-
JINYHbIE TOCTPONIKH B HEKOTOPBIX CJyYasiX TOXe MOryT
CJYXKHTb XOPOLINMH OpPHEHTHpaMH.

B OCHOBHOM 3TO OTHOCHTCH K COODYKEHHAM peJHIH-
O3HOrO KyJibTa: LEpKBaM, MeueTdM, CHHaroram u 7. L.,
KOTOpHle B COOTBETCTBHH C 3aKOHAMH peJHTHH CTPOH-
JINCh JIOBOJILHO CTPOr0 OPHEHTHPOBAHHBIMH IO CTOPO-
HaM ropisoHTa.

Antapu n 4acOBHH NpaBOCJaBHHIX LepkBell o6pallleHbl
Ha BOCTOK, a KOJIOKOJIBHH — Ha 3anajn. OnyleHHH
Kpaft HuXKHell TIepekJIafuHL KpecTa Ha KynoJje obpaiieH
K IOTy, NIPHAONHATHI — K ceBepy (pHc. 77).
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Antapu motepancknx Lepksefl ofpalers TOJbKO Ha
BOCTOK, a KOJIOKOJMIBHH — Ha 3anaja. Anrapu KaToJjuue-
CK#X LepKBell oOpailleHnl Ha 3anaj.

JBepu eBpelicKNX CHHAror U MyCyJbMaHCKHX MeueTel
ofpanieHH DPUMEPHO Ha ceBep, a NPOTHBONOJOKHLIE HX
CTOPOHBE! y MeueTell HamnpaBJieHbl Ha MeKKy, Jexallyio
Ha MepunuaHe Boponexa, y cunaror — k Hepycaiaumy,
JexalleMy Ha MepuauaHe [lHenponeTpoBcKa.

Kymupru, narozasl, 6ynnuiickue MOHACTHIpH ¢acapaman
ofOpaiueHs Ha Ior.

Brixone U3 10pT 06BIYHO AenarTces Ha 10T,



ITPUMEPDBHI ITPUMEHEHUNA
OPHMEHTHPOB HA ITPAKTUKE

Yrobw He c6UTBCA C MYyTH, ONPENeNsiOT HyXKHOe Ha-
npabJieHile 10 CTOPOHAaM FOpPH30HTa, 3aTeM O0pamalnTca
K 3aMeTHOMY OpPHEeHTHpPY, B KaueCTBe KOTOPOTO MOTYT
ObiTb HCHOJB30BaHH JIIOOBlE OKpyXawigue npeaMe-
Thl, CIIOCOGHBIE NOMOYBL JyulleMy 3aNOMHHAHHMIO MecCT-
HOCTH.

Korna Bac cnpammBaoT, Kak npoexatb B TaKoe-TO
ceJ0, BB BCIOMHHaeTe BCIO OOCTAaHOBKY Ha NyTH cJeno-
BaHNs M, Bhjensis Haubojsiee 3aMeTHoe, Opocamwlieecs B
rnasa, o6bacHaere npuMepHo tak: «I[loepmere nmo mocce
o NepBOTO MOCTa, Nepej HUM CBEpHETe Hamnpaso IO
[IpoCceJIOYHO iopore, Ha KOTOPOH BCKOpe yBuanTe 00Jb-
woli KaMeHb, OT Her0 CRepHeTe B Jlec U 0O MpOceKke HO-
efeTe 10 ceda». B panHOM ciayuae MoCT, KaMeHb W TIpO-
ceka — Hanbosiee xapaKTepHble OpHEHTHUPH B NyTH. Bee
MHOroo6pa3ne OpPHEHTHUDPOB MOXKHO CBeCTH K 4YeThipeM
rpymnnam.

JInH el HB € OPHEHTHPH], MpeiCTaBJeHHbBlE HA MeCT-
HOCTH B BHje JuHHUH (mopora, peka, npoceka, KaHaBa,
omyllKa Jieca, BOAOpa3zes, JHHUN TeJedOHHON CBA3N H
3JIEKTpOIlepeaul, xese3Has jopora U T. I.).

Toueun b e OpUEHTHPHl, Npe/CTABIEHHBIE HA MeCT-
HOCTH B BHje ToueK (OTHeJbHOE CTpOeHUe, epeBo, Bep-
LIMHA FOpHl, NEpeKPecTOK AOpOr, pajnoMayTa, 3aBOCKas
Tpy6a 1 T.1.).

IllnomangHbB € OpUEHTHPH, 3aHUMamOllle 3Hauil-
TEJIbHBIEe IPOCTPAHCTBA MECTHOCTH (JlecHad KoOJIKa, polla,
6oJsi0T0, caf, HaceNeHHBIl TYHKT, Jyr, npya o T. L.).

CrueunnasbHBbl e OPHEHTHDH, HMeWHe ocoboe 3Ha-
YeHHe 751 PelleHHs CaMBIX pPAa3JHYHBIX 3amau  (AbM,
NBIB, CJefbl, 3BYK, CBET, 3aNaX, NOBeJicHHe XUBOTHHIX,
Ha3BaHUs M T.1L).
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OpuentupoBaHue 10 3BYKY

B ycioeuax GoJbLloro ropoja A0 HAac HENPEPHLIBHO
IOHOCHTCH LIyM, co3jaBaeMblil ABUratesaMi aBTOMOGH-
Jell, TpaMBafiibiM TPOXOTOM, MY3HIKOH YJIHYHBIX penpo-
LYKTOPOB, Pa3roBOpPOM JIojell, ITyXuM IIyMOM 3aBOAOB
HT. I

Bue ropona, Ha JoHe NPUPONH, CABILIHL TEHHE U KpH-
KU NTHIL, CTPEKOT M XKYXKaHHe HAaCEeKOMBIX, LIYyM MOp-
Ckoro mpHbos I NafamolMX Kaneab [AOKAA, [eJecT
JINCTBEB [I€peBbeB, CBHCT BETPa, XPYCT CYXHX BETOK,
XKypuaHue py4yelKoB U Ap.

3BYKH, BOCNDHHHMMaeMble U€JIOBEKOM, O4YeHb 4YacTo
MOryT OHITh ¢ GOJIBIIOf TIOJIB30il MPHMEHEHH NUJIsi OpHeH-
THPOBaHUA. YXO uyenoBeka CnocOGHO yJaBJAMBATL H OT-
JIUUATL He TOJIBKO Pas/iNyuHble My3bIKaJbHEE 3BYKH, HO
1 caMbie pasHooOpasHble WIYMbl, BHIAENASi HX OTTECHKH,
BEICOTY, CUJy U TeMOp.

JKutenu octposa I'omepa n3 rpynnm  Kamapckux
OCTPOBOB 00J/1aflalOT yAMBHTENBHOH CNOCOGHOCTLIO pa3-
rOBapHBaTh Mexay coboill CBHCTOM. DTOT HeOOGHIKHOBEH-
HBIH $I3bIK MOJIYYHJl HCHOAHCKOe Ha3BaHHe CHABLOO, a
4eJIOBeK, FOBOPSAMIAY Ha HeM, CTaJ HA3HBATHCA CHJb-
6anopom. «loBopsilMil» NPHKEMaET KOHYHK S3bIKA
K 3y06aM ¥ HayuHaeT CBHCTETh, OLHOBPEMEHHO NMPOM3HOCH
ciaosa. CunpGo noctpoeH Ha 6ase CyLIECTBYIONIEro HC-
NAHCKOTO fA3BIKa.

B HekoTopbix pafionax Mekcukn u JKBaTOpHANbHOM

AdpuKY TOXe CYIIECTBYIOT SI3BIKH CBHCTa, COCTOSIHE W3
TOHOB, He CBSI3aHHBIX C JPYTUMHK 3JieMeHTaMi peun, a 1o-
TOMY OHH He TaK TOYHBI, Kak CHAB6O.
- Ha sa3blke cuJb6o TNeperoBapuBarTCs Ha OOJBLIOM
(5—6 xm) paccrosinuu nactyxu B ropax. MM noabsyorces
¢ GosbIIuM HCKYCCTBOM H B «MOPCKOM Hiedie». Bo Bpems
TYMaHa, CTOSl Ha BBICOKOH cKafje Hap OyXTo#, JOUMaH
CJEINT 3a BEPXYLIKAMH MadT BXOAAMIEro B rasaHbp Can-
Cebactesin tiz ocTpoBe I'omepa cynma u cBHCTOM yKa-
3piBaeT eMy INyTh. B xopomyio norosy uelJioBeK BHICBHC-
THIBaeT AJIMHHLIE (Ppa3el CO CKaJbl, coo0mast BHUICIITHM
Ha JIOB PBI6aKaM, B KaKyld CTOPOHY HANPaBASIOTCH KO-
CAKH PHIOHL.
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Mul o6nanaeM cnocOGHOCTBIO OfpENeNsiTe HarnpasJeH-
HOCTb 3BYKa He TOJBKO B I'OPH3OHTAJIbHOM MJIOCKOCTH, HO
¥ B BEPTHKAJBHOM, XOTA TOYHOCTDL 3TOH OLIEHKH 3Hauu-
TEJBbHO HUXeE.

CHJbHO BJMSIOT Ha CJBIIEMOCTL pejibed H XapakTtep
MecTHOCTH. XOpOLIO CJHIHHB 3BYKH Ha OTKpHITO# BOJ-
HOfl TIOBEPXHOCTH, B CTENH, B TUXYIO NOTOLYy NpH OTCYyT-
CTBHH BeTpa W SIPKOrO COJHUA, Aaxe NpH TyMaHe WJH
MrJIe.

C/BIINMOCTh yXyAllaercs (3BYK forJomaercs) B xkap-
Kyl0 COJIHEYHYIO TOrojly, TpOTHB BeTpa, B Jecy, Kycrap-
HHKe, KaMbllle, FyCTO# Tpase, Ha PHIXJOM CBEXE€BbiNab-
UeM cHETY M Ha NecuyanoM rpyHTe. Peub, CBHCTKH H
JpyrHe BHICOKHE 3BYKH CTAHOBSTCA HEC/BIIHLIMA 33
TOpOH, XOJIMOM, BHIEMKO!, CTEHOMH, AJOMOM M 32 ApPYTHUMH
npensTCTBUAMH.

9 X 0 — NOBTOPEHMe 3ByKa B pe3yJsbTaTe OTpaxeHH:d.
Ono co3paer BlieuaryieHue O OOJbIIOM KOJHUeCTBe HC-
TOUHHKOB 3ByKa M CO371aeT OOMaHYHBOE NpEeCTaBJ/CHHE
06 nx MecToHaxoxaennd. OIHOCTOXKHOE 3XO MOXKHO
cAbIaTh Ha pacctosmup 33 M OT HOperpaiel, Ha-
npuMep: clona — Jia, Pyublo — 4bIO; JIByXCTOXKHOE 9X0 —
Ha pacCTOsiHHU He MeHee 66 #, HampuMmep: OTBeuaemb —
yaeillb, HEBO3MOXHO — MOXHO H T. n. Onymka Jjeca
npeacTaBasier coboit Kak Obl 3BYKOBOE 3epKaJo.

C/IBILIMMOCTD PAa3JHYHBIX 3BYKOB B THXYIO HECOJHEY-
HyI0 TIOrOly Ha pOBHOH MEeCTHOCTH XapaKTepusyercs
JAHHBIMH, TIPHBe/IeHHBIMH B Ta0JI. 22.

Hounlo cayx oGocrpsercs. Tak, Kypuanue pyuefika,
[OYTH He CJBILIMMOe AHEM, HOULIO CJLIIIHO COBEPIIEHHO
OTYETJIUBO.

CAbIIAMOCTL 4Yepe3 BOAy, 3eMJI0 H TBepjbie Teqaa
Ayuimle, YeM B Bo3nyxe. PasnHooOpasubie NOL3EMHbIE pa-
GOTHl TPOCHAYLINBAIOTCA B OPHBIX NOpONax Ha pasHLIX
pacCTOsAHNSAX, H CJALIIAMOCTD HX 32BUCHT HE TOJbKO oT
Xapaktepa 3ByKa, HO H OT IUJIOTHOCTH, BSI3KOCTH, BJaX-
HOCTH, TIOPHUCTOCTH WJH TPEIWHOBATOCTH NOpPOA H, Ha-
KOHeIl, OT YCJOBHH HX 3ajeraHusi. B NJOTHBIX CKaJIbHBIX
NOpONAax 3BYKH CJBIMHBI Jasibile, ueM B TJIHHHCTHIX H
necuaHblX.

- B MesioBbix noponax paboTa ynapHblM HHCTpYMEHTOM
CABIIIHA BABOE Aaljbllie, yeM B IVHHe, OnbiTHBIE CYXauH
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Ta6nuua 22

Cpejuas palbHOCTL
CJBIUHMOCTH AHeM
HcTognuk 3Byka Ha POBHOH MeCTHOCTH
NpH NOAHOH THlHHE
B KM
PackaterrpoMa - - . . . . . . . . .. .. 5—10
IllyM noeapa . e e e e e .. 10
TMapoposubft ¥ napoxonueil ryfoK, Mommas
cHpena 7—10
Crpensba M3 OXOTHHUYBEIO PYXbH - - . - . 25
ApTOMOGHABHBI ry 0K, Prcanme Aommaneil, nafi
cobak - - .« . . . . . 2-3
Hlym rpysopoit apToMaiupne, HepasGopum Bkl
KpHK - - - -« . . . . o . .. .. 0. 1
Tpeck nagaomux gepesses . . . . . . . . 0,8
Illym waroe mo mopore, cTyk Becen, pyGka
Jeca 0,25-—0,5
3BsiKaHbe TOCYHBI, pasroBop (pasbHpaloTcs
C/IOBa), KALIETD - . * + « « =+ o o o o+ o . 0,05—0,075

y/naBauBann WYMBl B HEX Ha paccrosHnu 40 M u onHo-
BPEMEHHO yCTaHaBJHBa/i HanpasJeHue 3ByKa.

B neckax ynasanoce pasnnuaTh myM OT 3eMJSIHEIX H
NJIOTHUYHBIX paboT Ha pacctosnuu 30 . XapakrtepHo,
4TO B MEJKO3EPHHICTHIX MeCKaX ¢ TOHKUMH HPOCTOHKaMH
[JIHH 3BYKH €JlBa CJBIIIHB Ha pacctosiHuu 10 M.

B ckajabHBIX NMOpojax C/ABILAMOCTL GypeHust JOCTHTa-
er 60—80 m. TpemunoBaTOCTL N AYCTOTH B nopoaax
YXYIIIAIOT X 3ByKONPOBOIHNMOCTE.

BoznounocHble nOpoAs NPOBOAST 3BYK JyULIE, HO 3aMOJ-
HeHHbIe BOJOHACHIIEHHHIM MaTepHalioM, PacnoJioxKeHHble
NEepneHuKyNApHO K HanpaBJeHHIO 3ByKa TpeluHbl 06bly-
HO TpepLBalOT ero pacnpocrpaHeHne. Ecam ke onu
UIOTHO 320HUTH TJIMHOH, TO NPEBOCXONHO MPOBOAAT 3BYK.

[IpumepHEle paccTOsIHNSA, € KOTOPHIX CTAHOBSTCS CJIBILI-
Hbl HEKOTOpHle 3BYKH B pasJHYHBIX TOPHHIX MOpOnax,
npeactaslieds B Tabu. 23.

Hasi ynyulienns cabIMMOCTH HALO TPHJIOKATD K yi-
HHIM pPaKOBHHAM COTHYTHIE JIaJOHH, KOTENOK, OTPe30K
TPYOH 1 T. 1. UT06B! YBEJHUHTDL C/ABIIHMOCTD 110 Hanpas-
JICHHIO BETpa, HYXXHO MOAHSTHCA Ha [EPeBO, NPHUrOPOK
% T. O :

190



Ta6nuna 23

Ckana Semas §
i
® o
Xapaktep 3ByKa % E E E s |2
i £ 3] ® 3 2 |E
5 > g 2 = [ ™
Bypemte - . - - - - - |60—80[40—50/30—40} 1—18) —} — | —
Paora fomaramu - - - - |20—25|15—20(10—20| 2—5 21 | 151 3
Pabora Kupkami - - - -| — —_ — — | 45|38 |15
XoxgeHue MO JepeBsiH-

Homy mHactuny - - - - 12251416 10—15{ 2—5 | 16| 121 3
[lagerue sewndt - . - - - |10—15] 8—12| 8—~12 1—2 11| 9|15
leperackupanue sonokoM |10—25{ 5—15| 4-—8 1-4| 6| 46i{l5
Pasrosop . ... .|5—10 3—5 | 2—4 [ 1—2 |365] 2 |19

3ByK NO3BOJISIET BBHJEPKHBATL HYXKHOE HanpaBJeHHE
OBMKEHHMSi M ONpeleNnsTh PaccTosiine A0 €ro HCTOYHH-
KOB.

Mapectubil nytemectseinnk B. K. ApcenbeB MNHIIET:
«B uallle, rie Huuero He BHAHO, HanpasJeHne NPUXOAHT-
cs 6paTh 10 3BYKYy, HanpuMep, IO 3BOHY KOJIOKOJbYHKA,
yAapoM MajKd O JepeBo, OKPHKaMH, CBHCTKaMH M
1. 1. [3].

Vaape KoJoKOsa H BOH CHpeHbl — XOpOIUHE OpHEH-
THPHl IJsi CYJOB, 3aCTHTHYTHIX B MOpe genorogoél. B T1y-
MaHHBlEe [OHH uYacTble TYIKH pPeYHHIX NapoxojoB TaKxe
caykaT CBOeoGpasHBIMH OPHEHTHPaMH, Npelynpexaalo-
NIUMH CTOJIKHOBEHHE.

Housio B Jecy, ocobenio B TOPHOH MeCTHOCTH, Hanpas-
JleHHe [BMIKEHHSi NODOH BHIAEPKHBAETCH MO WIYyMy PeKH.

3ByKOBasi NeJjeHrapus NPOH3BOAKTCH Ha CAyX C 60b-
1108 TOUHOCTBIO (0 3°) M SIBJSIETCS BAXKHBIM CHOCOGOM
onpeeieHHsi HanpapJeHHs Ha pasjuuylble HCTOUHHKH
3BYKa.

Tlenenranus (3aceuka npeaMera B HEIfAX onpeace-
HHA ero MecTOHaxXOXJeHHs) 3ByKa M3 JBYX TOYEK HJH
onpejieJieHHsi Pa3HOCTH BPeMEeHH Npuxoja 3BYyKa B TpH
TOUKE HaGMoJeHHsi NO3BOJseT HaliTH Ha KapTe NOJOXKe-
HHe HCTOYHHKA 3BYyKa. DTO jlaeT BO3MOXKHOCTb onpeje-
JSIThb C 1aleKOr0 PACCTOsHMSI MoJoxenne xopaOaefi B
Mope, HanpapJenue NOJA3eMHBIX raneped, wWrosel d T.[.

CkopocTb 3ByKa B Bo3lyxe pasna 330 mleex, B Bofe —
1500 mlcex, B ctanm — 5000 m/cek.
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OpuenTHpOBaHHe 10 CBeTy

Hemanoe sHauenne NPH OPHEHTHPOBAHUH HMeeT CBeT,
HCTOUHHMK KOTOPOro BecbMa yaoGeH Jist BLIAEPIK HBAHHS
0 HEMY HamfpaBJIeHHsl JBHXKEHHS WAU [AJS onpenenenus
nonoxenHsi o6beKTa Ha MeCTHOCTH. JBHraThbCsi HOUYBIO
Ha HCTOYHHK CBeta Haubosee HajexHO.

Mopckue Masiku, CHrHaNB! Ha PeKax, KOCTPHl, PAKETHI,
HOUHOH BBICTpeJl, OCBEILCHHOE OKHO, HCKpbl U3 TpY6HI,
OrOHeK OT CNHMYKH M NANHPOCH, CBET 3JIEKTPHYECKOTO
¢onaps wnn dap MaUIHHB — MpeKpachble HOuHble OpH-
€HTHPHI.

3acekass MOMeHT BCOBILIKH HCTOYHHKA 3BYKa (MOMEHT
€ro BOCNPHSTHS), MOXHO ONpejesHTh paccTosigue o
npeamera, usnamowero seyk. Ceer pacmpocTpansieTcs co
cxopoctbio 300 000 xm/cex.

Hanpumep, Tak Moxno ONpeNeNIuThL PacCTOsHHe [0
PYXbsl OXOTHHKA, €CJIH BHJAHO NJaMs BBICTpEJIA.

YBHIIEB, HanpUMep, MOJHHIO, CUHTAIOT CeKYHAL [0
MepBOro packara rpoma:

uepes | cex paccrosinne paeno Y, ki,

» 2 cex » » 2y km,
» 3 cex » » 1 km,
» 4 cex » » Wy wu.

Io nammbiM mpod. K. X. Kekueepa, mournas BH/IU~
MOCTD NpEJMETOB XaPaKTEPH3YETCA CJIEAYWOIUMH mHic-
pamu:

Ilpn na6nwonenun c sBosgyxa

Masxe cBeToCHNBHBE B 60MbIHOR BEIOTHL no 75 ku
Beprukainousie syun TOPOKEKTOPA - - . . . . » 60 ku
Masikn neGoneinoft ceerockInr M Manol BBIZOTHI - » 25 Kkn
Kocrep......... ae .oy 20 km
®apui asroMOGHMIeN, TpakTOpoB - - . . . . 3 10 xm

Ilpn Hasemuom nHabnwogenun

Beprakanbube ayun npomekropa - . . . . .10 50 xm
Koerpmr . . .7 . .. ... -» 8 km
3apHumbl Ha O6M@KAX - - - . . . . . .. . 5 § KM
Muralomu#i  orome u  oT6recku pyxel HpIx
BBICTPEJIOB C e e L Y B 9
Kapmanneni snextpuyecknit ¢oHaps - - . .. » 1,5 xkm
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Hurepecusbift cnoco6 OpHeHTHPOBAHHS NO CBeTy NpH-
MeHMJIa O/lHA YPaJsibCKasi akcneAniusi, paboTasuas B Je-
CHCTOH MECTHOCTH MPH OTCYTCTBHH JOPOr H OPHEHTHPOB.

[IposewinBanne mPSIMO TPaCCHl JIMHHE  3JeEKTpomepe-
[a4H NPOU3BOJMJIOCH B HANPABJIEHHH Jyuell NpoxKeKTopa,
NOCTABJIEHHOTO BEPTHKAJbHO HAaj HaMeYeHHBIM KOHey-
HbIM NYHKTOM, B 40 kM OT HCxomHOM TOukH. DBJarosaps
TaKOW yMesofl opraHusanuu paboT HHKeHephl, TEXHHKH
H paboyHe TOYHO NPOJIOKHJH BH3HD M BHILLJIM B Ha3Ha-
UYeHHOE MECTO.

OpueHTHpOBaHHE TI0 ClefaM

YesoBeK, y KOTOPOro TPyA TeCHO CBA3aH C MPHPOAOH,
o6puno mpuobperaer ocobyi0 OCTPOTY 3peHHs, HabJIO-
JaTeNbHOCTE H NaMsaATh, MNpHyuaeTcss oOHapy:KHBAThb
He3aMeTHble JIS JAPYrHX OCOGEHHOCTH OKPYXKaIOIIHX
npeaMeros. [Ipusnaku, no KOTOpHIM OH uHTaeT npuposy,
Ha3HBAOTCA CJeJaMH, a CaM YeJOBeK —CJ e 1O -
B TOM.

[Ipuemamu clegonbiTcTBa B COBEpLIEHCTBE BJALEIOT
TaeXHble OXOTHHKHM, CTenHble YyabaHBl, OJIeHEBOAH, [O-
IPAHHYHHKH.

YueHne o clenax HOCHT Ha3BaHHe TPaCCOJOTHH
(ot ¢pannysckoro caoBa «traces — cJ e 1) u paccmart-
PUBaeT BONPOCH MPOHCXOXKJEHHS Pas3JHYHBIX CJEJOB H
H3MEHCHHS HX OT Pas3jinuHHIX MPHYMH, NpaBUia HX o6Ha-
PyXeHus u uccjefoBaHus.

Tpaccosorust pasayvuaer TpPU TPYNNLL CIEAOB: 0 6B € M -
H Bl € Ceibl — OTTHCKH, Pa3pesnbl, NPOGOHHL; NOB € P X-
HOCTHBI € Cle/ibl — OTNeYaTKY H OTCJOeHHs], BO3HHKAK0-
1K€ B pe3y/IbTaTe MEXaHHYECKOIo BO3AEHCTBHSA, 06D e M-
HBHEeHNOBEPXHOCTHE € ClIe/ibl, ABJSIOLIHECS] Pe3ysb-
TATOM XMMHYECKOI'0 M TePMHYECKOTo BO3JAEHCTBHS B CHJY
CMOCOGHOCTH CONPHKACAIOIIMXCSI NPEJMETOB BCTYynath B
peakuuu (Hanpumep, AOJro CTOSIUME HAa MaTepHH rops-
YHH YTIOT OCTaBJsieT Ha Hell CBOKO (opmy).

Caenpl HOT MO3BOMSIOT CYMHTL O NOXOAKE YeJOBEKa.
YenoBek Nepefaer 0co6eHHOCTH CBOEH MOXOLKH OTAeNb-
HBIMH JledekTamu OOYBH: OJHH HCKPHBJsSeT Kabaykw,
APYTOji NPOTHPAET HOCKH, TPETHH NPOHALIHBAET cepenuuy
NOJAMETKH H T. I,
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Puc. 78. T'rasrble 3aemenTol Q8UICEHUS HeA0BEKQ

Caenpt G6OCHIX HOT OMpPENENsIOT NPHUMEPHBIH POCT Ye-
JioBeKa, TaK KakK JJHHA CTYNHH NPHOJH3HTENbHO paBHa
!/7 yenoBeueckoro pocra. Ilo ciesam GoCHIX HOT MOKHO
06HapyxuTb ocoOble NPH3HAKH, MPHCYIIHE JAHHOMY ue-
JIOBEKY: MO30JIb, py6ell, NJOCKOCTONHE U [JP.

IIpn sichHom oTneuaTke Ha 3eMJe CJelBl HOT MOTYT
IaTh OPeACTaBJeHHe O XapaKTepPHBIX NPH3HAKAX NOXO0i-
KH. DTH NPH3HAKH COCTABJSIOT TaK Ha3bIBAEMYK J O -
poXKy cnepnoB (puc. 78).

Ecau uenTpe OSTOK cJefioB MOCJEIOBATENBbHO COEIH-
HHTb, MOJYYHTCSI JIOMaHasi JIHHHSI, Ha3bBaeMasi JHHH -
e i xonbOHl, HJIH 1O X O I K H.

Pasmep mara 3aBHCHT OT pocTa 4YesOBeKa, €ro BO3-
pacra, CKOPOCTH XonbObl, TPy3a, KOTOpPHIl OH HeceT, H
T. 1. [loxonke CTapuKOB CBOHCTBeHHH He6oJbIIHE 1iap-
Kapllue IIarH. ¥ getell Hapsiny ¢ HeOOJbIIMMH OTIe-
yaTKaMH CTONBl JIJIHHA Iuara 3aMeTHO KOopoue LIara
B3pOCJIOTO yeJsioBeKa.

Paccrosinne, M3MepeHHOe MeXKIy UEHTPAMHM HSTOK OT
OAHOro OTneyaTka A0 CJelylollero, Ha3bplBaeTcss AJH -
Holl mwara. Cpegussi ero mupuHa, kojeGawoinascs B
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npesenax 6—12 cx, onpelensieTCsi NO PacCTOSIHHIO MeX-
Ly cnepamMu o6enx Hor.

Korpa u4enoBek crout, MNOJYyYaloTcsi Clefd, IJy6xe
B aBJieHHBE B KabJyKax.

[Ipu xoppbe uenoOBeK NOCTEOBATENbHO OCTABJASET
cheibl KabayKoB, NOAOLIBEHHOH YaCTH W HOCKOB, Kak
Obl mepekateiBasicb ¢ KaGaykoB Ha HockM. [lpu Gere
OCTAOTCSl OTNEYAaTKH TOJbKO HE3HAUHTENBHOH YacTH
CTONBI, yallle BCero HOCKa.

Onpenensis BpeMs NOSIBJEHHSI CJIeJOB, HAAO MPHHH-
Marb BO BHHMaHHe PasjHyHble No6oYHBle MAHHBIE: CTe-
lieNb 3aTBepAEHHs CJeJl0B Ha CHIPOM TIpYHTe, CTeneHb
BBHICBIXaHHA OKpalleHHBIX CJelOB, KOr[a Mpolles A0XKIb
HJIH BHIaJ CHeT H T. [I.

M3syuasi cienpl HOT YesloBeKa, MOXKHO B Psifie CyuyaeB
clejlaTb BaxKHble BBHIBOAB O HaNpPaBJeHHH H CKOPOCTH
JABMXKEHHS HYeJOBeKa, O ero (H3HYeCKOM COCTOSIHHH
(neBwa on uam Her). Ecium yenoBek He seBlla, TO npa-
BBIH 11ar y Hero AJIMHHEe JIEBOTO, a YroJl M IIHPHHA npa-
BOTO lIara MeHblile JieBoro, W o6parTHasi KapTHHA MOJy-
4yaercs, eCJIH YeJIOBeK JieBLIa. ¥ MHOTHX JIHIL (PH3HIECKOro
TPpylda, HanpuMep y cJjecaped, IJIOTHHKOB, CTOJISIPOB,
MoxeT OBITh TaK Ha3BHBaeMoe MepeKpecTHe, KOraa
GoJablle pasBMTH NpaBas PyKa M JeBas HOra (WJIH Je-
Bas pyxa 4 npaeas Hora). O HenpOMOPIHOHAJIBLHOM CJO-
XKEHHH 4eJIOBEKa H €ro (U3MYeCKHX HeJOCTATKaX MOXKHO
CyAuThb MO JJIMHE I1ara, no COMYTCTBYIOUIHM CJelaMm
HOT, OTnevYaTkam (CneAbl MNajKH, KOCThIEH, UIHYPKOB
H T.A.). Oco6enHOCTH NMOXOAKH MOXHO Y3HATh NO pas-
JIMUHIO B JJIHHE JIEBOTO H MPABOTO LIArOB.

Crnenbl yenoBeka MoryT GBITb 3aMaCKHPOBAHBI, KOT/a
OJIMH HJeT CTPOro no Cjely APYToro; KOria BHIXOAAT
U3 Jieca W BXOJAT B HEro BO BPeMs JOXKAS, PaCCYHTHBAY,
uto caen Oyler CMBIT, WIH BO BpeMsi CHeromajaa ¢ pac-
yeToM, uto cief Oyner sachinaH; Korja MayT fio Teep-
[0fi KaMeHHCTOH MoyBe, I'ie Clelbl NOYTH He OCTAIOTCH.

IIpuMepom HCKYCHOTO YTeHHSI CJIENOB MOXKET CJYIKHTDb
pacckasz B. K. Apcenbesa [4].

¢Mpi ¢ [lonoBelM LM NOTHXOHBKY Ha JBIKAaX H pas-
ropapuBasn Mexay coGofi. 51 3aHocus Hawl Mapipyr Ha
IJaHuler, a oH wea Ge3yuacTHO, NOKa OJIEHBIO LOPOTY He

195



nepecekJgn Kakue-to Cjienbl. Tyt IlonoB ocraHoBuicH,
BHHMATeJIbHO NMOCMOTPEN Ha HUX H CKasall:

— JlBa uenoBeka IIAM: OJHH — BBICOKHH, MOJIOLOH,
JIPYrofl — HH3eHbKHH H CTaphii.

JeficTBUTeNbHO, Ciaeanl OblH dYeyioBedbH. KTo-TO mien
no cHery 6e3 JblXK, NpHueM OAHWH IlelIeXOA PasABUral
KOJIEHSIMH CHer, a ApPyroil miaraj npsMo 4epe3 Cyrpobhl.
Hlar BToporo 6vlA yBepeHHBIHl M CHJABHHI. MaJjeHbKHH
yesnoBek GoJibllle HACTynaJd Ha NOATKY, KaK 3TO JeJaioT
CTapHKH, U YaCTO OTJAbIXaJl.

310 pycckue,— ckazan Ilonop.— O6a B camorax
(3BeHKH HoCAT 00yBbL 6e3 KabJyKOB, C MAMKHMH MOJOLI-
BaMH).

Bckope oH OnfiTh OCTAHOBHUJICS H 106aBu:

— V¥ manenbkoro B pykax Obna nanka. O HeC py-
XKbe Ha peMHe depe3 JieBoe mJjewo, a MOTOM mepeOpoCHI
ero wepes JApyroe IJjeyo.

— IloueMy? — COPOCHJ $i YJIHBJIEHHO.

Bmecto oreera [lomoe ykasan MHe Ha chenwl. Tawm,
rje HH3KHH 4YesOBEK OCTyfnajcs MeXny KOUKaMH, HpH-
KJ1aJ €ro PyXbsi AeNasJ OTMeTKy B CHery. CHauana 3TH
OTMETHHB! OBIJIH € NIpaBOfl CTOPOHH, a MOTOM CTaJH Mo-
SIBJISITBCH C JIeBOH.

Hewmuoro paneie ITonmoB nopuss Kopky 6eJioro xJe-
6a, N0 KOTOPOI OH 3aKJIOUHJ, 4TO MOOJH30CTH eCTb 3H-
MOBbE, I/le MOXHO BHINEKaTb KHCAHH xne6. ToT, KTO
Jallek0 YXOAHT B FOpHI, Hecer ¢ Co6ol TONLKO CyxapH.

Mpl 062 BHHMaTeJbHO paccMaTpHBaNH cjiefbl. B ox-
HOM MeCTe CHel OKasaJCsl HCTONTAHHBIM. $1 NOHAJ TOJb-
KO, YTO HeHU3BeCTHBle JIOAHM 3[eCh OTABIXajH, NpHUYeM
OJIHH H3 HHX CTOsJI, a JIpYrofl cuzmen Ha cHery.

— OpuH uenoBek KypHT, a papyrofi Her,— 3amerun
Ilonos, ykasbiBasi Ha cHer.— BoT Tyt cross1 6Gonbulofi
YeJIOBEK M CBepThBasa nanHpocy. OH HEMHOTo NpocHIal
MaxopKH, a TOT, YTO TOMeHbLIe pOCTOM, KJAaJ, Korua
TOBAPHIL, €ro 3aKypuT. ¥ HHX Obl 06TepTHH KOPOGOK, M
OHH NONOPTHJAH MHOro cnuuek. [Totom GosbLIol uesoBek
NpPOTSIHYJl MajleHbKOMY DPYKY H NOMOr BCTaTh Ha HOTH.

JeficTBuTeNbHO, MO CHery OLIJIO BHAHO, YTO MalieHb-
KHH 4YeJIoBeK, BCTapas, He MOBOpAaYHBaJICA Ha 6OK, 4ToO,
NOJAHHUMAsICh, OH KPENKo ymnepcs Ha HOTH H ray6oko
BAaBHJl CHer kabaykamu...» [4].
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M3 onucasuil MHOTHX NyTewleCTBHIl H3BeCTHO, YTO Ji0-
IM B ycJoBHSIX ¢1a60#i OCBelLIeHHOCTH, NPH TPYAHOM OpPH-
eHTHpoBaHuH, 6poas 6e3 KoMmaca B MeTeJlH HJIH B TY-
MaHe, OOBIUHO OMHCHIBAIOT AYTH, COHpaJH, KPYILH, CuHTas
OpH 3TOM, YTO MAYT BCe BpeMs no npsiMoil. Ouenb TPyAHO
Tak¥Ke IPeCcTH Ha Mope Nno NpsiMoH JIHHHH HOYBIO HJIH
B TyMaHe.

B Bemeuun Ha nnomazu CB. Mapka 6bl1 nmpojenan
HHTepeCHHl onuT. Jl1oAfAM 32BSI3BHIBAJNH 1J1a32, CTABHJH
HX Ha paccrosiauu 175 m npotus cobopa u npeasaraju
JloiiTu jio ero ¢dacaga wwpuHoi 82 m. Bce nogBeprayTHe
HCOBITAHHIO YKJOHHJIHCH B pasHBe CTOPOHB OT NPAMOH
u Jo cobopa He JOULJIH.

INoasipHble MyTelleCTBEHHHKH PacCKasLIBaIOT, UTO MpH
NJOXOH BHAMMOCTH XXHBOTHHIE, 3anNpsiKeHHBE B CaHH,
OCJlellJIeHHBe MTHOB, 3aTPaBJieHHBH 3Bepb ONHCHIBAIOT
KpYTH.

HecnocoGnocts YenoBeka ¥ KHUBOTHBIX  JIepKaThCs
[PAMOro HampabjeHHsi B YCJOBHAX MJOXOH BHAHMOCTH
00DbsACHSIETCH HECUMMETPHUHBIM CTpPOeHHeM Tesl. YenoBek
jenaer OgHOMH Horofi COJbLIHe LIaTH, YyeM APYro#, Joaou-
HMK rpeGeT OAHOH pYKOH CHJbHee BCJEACTBHE pPasHOIo
Pa3BHTHA MYCKYJOB. ¥ XXHBOTHBIX HEOJHHAKOBHE IIary,
a y OTHI HepaBHBIEe MO CHJE B3MaXH KPBUILEE 3aHOCHAT
HX B CTOPOHY.

Bo MHOrHx ciayuasix, aHaJH3HPYysl OCTaBJIeHHBIE 4YeJso-
BEKOM CJle/ibl, ONBITHHIE HabJalofaTeNb MOXKET BOCCTa-
HOBHTL HCTOPHIO HPOHCIIEAIINX COOBTHH H NpPHHATH K
BHIBOJIAM, KOTOPHEe [AJs HEeNOCBSIIIEHHOTO MOKaKyTCs
4yTb JIH He «4yfoM». BoOT OAHE H3 pPacCKasaHHBIX
B. K. ApceHbeBbHIM NpHMEPOB HCKYCHOTO aHAJH3a MeJ-
KHX IPH3HAKOB.

«Ha nyTu Ham noBcTpeuanoch HECKOJbLKO MYCTHIX 3Be-
poBbiX ¢aHs. B HHUX f BHAEN TOJBKO TO, YTO 3aMETHJ]
6 u BesiKHE Lpyro#l naésmonarenn, HO Ilepcy yeumen ere
MHoroe Apyroe. Tak, Hanpumep, OoCMaTpPHBasi KOXKH, OH
CKasaJl, YTO y yesoBeKa HOx OBl TYmo# H 4YTO OH, KOTna
pesan ux, 3a ojuH Kpai aepxan sybamu. Bennubsi mwkyp-
Ka, Gpoulennasi 3BepoJIOBaMH, PacCKashlBana €My, 4TO
JKHBOTHOEe OBLIO 3anaBjeHo GpeBHoM. B TperbeM Mecte
Hepcy yeugen, uto B ¢paHse OBLIO MHOrO MHIIeH H XO-
35IHH BeJl HEeMWJIOCEPAHYIO BOMHY ¢ HEMH, H T, A.» [3].
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Puc. 79. Anatopor:

] —war; 2--prick; & —ranofl.

Boapmofl npakTuuyeCKHH HHTepeC MPEeACTaBJsAOT CJe-
op Jowaan., OT NOAKOBAHEBLIX KONBIT JIOWIAJH OCTaKTCA
OTIeYaTKH B BHJE BCeli (OpPMB NOJAKOBB, JOPOXKKH,
IISOKH rBosfed uaM IuunoB. [loaxkoew BhpabartbiBa-
IOTCSt CTAHJApPTHHIX Pa3MepoB NPH 3aBOJCKOM crocobe
NPOHU3BOJICTBA H PA3JHYHBIX — NPH KYCTapHOM HX H3TO0-
toBJeHun. Qopma wumoB OblBaeT KBaapaTHas, Kpyriaas,
KOHycOoGpasHas, B BHe Gyksn H.

Orneyarku KONBIT JNolIaju B PAfe CJAy4daeB MO3BOJS-
0T onpelleJUTh ee (H3HueCKHe O0COOeHHOCTH H YCTaHO-
BHTb XapakTep ajJiopa: Liar, PhCh Wiu rajon (puc.79).

MsyueHue CJelOB XHBOTHBIX IOMOraeT YeJOBEKY OXO-
THTbCS, BECTH HabJiojeHHs 32 NOBAJKaMH JIHYH, HaKall-
JMBATb JaHHble 0 *KHBO#H npupone. Ha puc. 80 u 81 npu-
BelleHbl HEKOTOphlie (DOPMBEI OTNEYATKOB CJIEOB YKHBOT-
HBIX.

Boabuyio posb B OPHEHTHPOBAHHH HUTPalOT OTIEYATKH,
ocTapjsieMble Pa3JUUHBIMH BHAaMH TpaHcnopTa. Ilopas-
Jsonee GONBUIHECTBO CpeacTB Ge3pesbCoBOro TpaHcnop-
Ta OCTaBASeT CJeflbl, MO KOTOPBIM MOXKHO YyCTaHOBHTh
HanpapJieHHe [BHXEHHSI H €T0 CKOPOCTb, BHJ TPaHCNOPTa
¥ ero MapKky.
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O nanpaejeHHH BHKEHHS] TPAHCHOPTA M €ro CKOPOCTH
CYASAT MO BOPOHKOOOPAa3HBIM 3aBUXPEHHSIM Ha J[He Che-
712, OCTpHe YTJIB KOTOPHX HanpasJjieHb B CTOPOHY JBH-
xKenpust. ITbinb, necox M rpssb Joxarcs no obeuM CTopo-
HaM KoJieH B BHJIe Beepa, Kak Obl PacKpBITOro B NpPOTH-
BOTOJIOXKHYI0 CTOPOHY OT HampasJjeHHst AHxenus. IIpu
nepeesjie yepes JyXKy BHCHIXaHHe CJelOB, a Takxke pac-
noJsioxKenHe OpbIsr HabgalopaeTcss B CTOPOHY JBHIKEHHS.
Konusl pasgarieHHbiXx BerBeH, NPYTHKOB, COJIOMHUHOK
obpainersl Bcerja B CTOPOHY CJelOBaHUsA TPaHCOOPTa.
B KoJesix, o6pasyeMbIX KOJleCaMH, NBUIb OocefaeT B op-

Puc. 80. Caedot HeKOTOPBIX SHUBOTHOLLX:

1 — nepefiHsiAd Jana CTEeNHOro BOJKa; 2 — KONLITO

Kabana; 38— IllepelHssl Jana JHCHILI; 4 -— 3aaHaf

nana 6Gapcyka; 5 — KONBITO JIOCHt — KOPOBBI; 6 —

3aAHfln M NepelHAs Janbkl  BBUIPHI 7 — 3a[HAA

nana Mepasens; 8 -— KONBITO eRpoliefickoro oOlens-
caMija; 9 — aapuas jana GeNkH
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Me 3yOLOB NHJIBI, HanpaBJeHHBIX B CTOpPOHY xoja. Ecun
KoJileCa NepeceksJH Ha Jlopore Kakymw-j1i60 [BeTHVIO
NBbL HIH XHIKOCTb, TO HaNPaBJeHHe ABHXKEHHS MOXKHO
YCTAaHOBHTh TO MOCTeneHHO ocJjabeBawilell OKpacke
CJIeIoB.

Ilns toro uto6H ONpefeluTb N0 ClefaM BHp TpaH-
crnopra, HeoOXOAHMMO 3HaThb €ro  KJaCCHPHKAIMIO IO
YCTPOHCTBY XoJloBHIX 4HacTefl. [lo 3ToMy npu3Haky oHH
NOAPa3feNaioTC Ha OMHOOCHHE, JIBYXOCHHIE U TPEXOC-
Hple. Ha Kaxpoli ocu MoxkeT GbITh OJHO, [BA HJH YETHIpe
Koseca (ckaTa). BosbIIMHCTBO TpaHCHOPTHHIX CPENCTB
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Puc. 81. Credor nekoTopuix nruy:

1 — jana dazada; 2 — nana YTKH; 38— jia1ia

HepHOoro aMcTa; 4 -—Jjana cepoil KyponaTKH: 5 —

Jana pevHo# wafikM; 6 — Jlana TeTepesa-kOcaua;

7 — nana pabuuka; 8 — nana nebens-KIAuKYHa;
9 — nana nepenena
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oCTaBJsieT CJejl B BHAe KOJEH, COCTOfiilled U3 HBYX
noJIoC, KOTOphie MOGYT OLITh OJMHAPHBIMM, KOIJa 3ajHee
KOJIECO Hae3)KaeT Ha cJej HEpefHero, ABOHHBIMH NPH
HAJMYKK [ABYX KOJec Ha 3ajHefi OCH M pa3JBOCHHBIMH
NpH pasfie/lbHOM OTNEYaTHIBAHKHU CJIEJ0B 3ajHHX U Te-
PERHHX KOJIEC.

PuCyHKH TNPOTEKTOPOB MOXKHO pa3jeJuTb Ha TpH OC-
HOBHHIX BHAA: YHHUBEPCAJbHHIH JJI5i JETKOBHIX aBTOMO-
Gunedi, pa6oTalOMUX B TOPOACKMX ycJaoBusix (uwocce,
acdanbT); PUCYHOK WIKH TOBLIIIEHHON NPOXOAUMOCTH
(Besmexon) ansi aptomoOusedi, paboTaiollMXx B yCJIOBH-
fx 6e3fopoXbsi ¥ HAa MATKOM TpYHTE; IOXKHOABTOCTpal-
Hblll — PA3HOBHAHOCTL YHHBEPCAJbHBIX PHCYHKOB.

OpHeHTHPOBAHHE N0 MECTHHIM HA3BAHHUSIM

He TONBKO Ccjiefbl ApPEeBHHX FOPHBEIX BLIpaGOTOK, OOHa-
pyKeHHBIE B rOpax, B JeCy, B CTeNl, HO W Ha3BaHUf Me-
CTHOCTH, TOp, PEUKH, 03epa MOLYT HAHECTH Ha OTKPBITHE
[IEHHOTO MECTOPOXKACHHKS, MO3BOJAIOT CYAMTb O KauecTBe
BOZbl TOTO WJIM APYTOro BOJOEMa, AAal0T HEKOTOpOe Tpes-
craBjeHde 00 MCTOPHM MECTHOCTH W JApYyrue HMHTEpecy-
j0illMe YeJOBEKa CBEACHUSA.

3pnaTth CJ0BO — 3HAYMT 3HATh Ty CBf3b, KOTOpas ycra-
HOBJIEHZ B CO3HAHHM Jiojcii, TOBOPSIEX Ha onpeneJed-
HOM sI3blKe, MEXAy 3By4YaHHeM M HamucaHWeM CJOBa H
NpeACTABJCHUEM, NPEIMETOM, TPU3HAKOM, JAeHCTBHEM,
NOHSATHEM, Ha3HBAEeMHIM WM. MHoOrue HassaHusi npeamMe-
TOB, fIBJIEHWH CBfi3aHB C HX Ha3HayeHueM, C TeM, AJd
Yero OHH CJyXKaT.

Yacto Heab3sl TOJNBLKO OpH MOMOLIM fi3blKa, HA KOTO-
pOM Mbl FOBOpHM, OODBSICHUTD, NOYEMY MpeMeT, ABJCHUE
HA3bIBAIOTCS TAK WJM HHAye, BHIABUTb NPUYHHBI, MOTHBEIL,
no6yAMBILKHE HMEHHO TaK STUM CJIOBOM Ha3BaThb npejMerT.

Buisicusisi nyTeM pPaccnpocOB MECTHHIX CTapOXKHJIOB U
JMUHBIM aHAJU30M 3HAUeHHe CJIOB, NPOHCXOXKJIECHUE Ha-
3BaHuil TOPOJOB, TOp, 03ep, MOpeH, peK H T. 1., MO3HAEM
HX CMEICJI, YTO MOXKET UMeTh OOJbIIOe 3HaUYeHHE.

Oanaxan crapateab CTeNMAHCKOTO 30J0TOr0 PyAHHKE
Jlanun 3auHTepecoBaJjicsi Ha3BaHHeM MeCTHOCTH KuIpk-
Kynyk. VI3 paccnpocoB eMy yAajoCh YCTaHOBHTb, YTO
B DepeBoje ¢ KasaxCKoro fasika 510 osHayaeT «Copok
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KoJsiofueB». «[loueMy Tak MHOrO CTPaHHBIX CYXHX KOJOJ-
UeB B ONHOM Mecre?» — HepoyMeBaa Jlanun. OH npu-
HSJIC HX PackanuiBath W OCHapyXua 3a0poLieHHYIO
30JI0TOHOCHYIO XKHJY. Bekope reosioropassefioynas skeiue-
LHLUMSA OTKPBLIa 30J10TOPYAHOE MECTOPOXK IEHHEE.

HNuorna pHoCTaTOYHO 3HATH HEKOTOPOE KOJHYECTRO
CJIOB HE3HAKOMOIO fI3bIKa, YTOOH 0O HUM OGBIACHUTH
3HaYeHHe MHOrUX reorpacduyeckUX HasBaHUil U HCHOOJb-
30BaTh MX B OpHeHTHPOBaHKH. HampuMep, maxopsick B
crensix Kasaxcrama w BeiGupas MecTo gas npuBaga B
paitone aByx osep: Kapa-Cop — «HepHoe coseHoe 03e-
po» u Ak-Cyat — «Besiblii BOgONOi», Bbl, NPaBUJbHO
OpUEHTHPYSiCh, HAaNpaBUTeCh K 03epy C HasBaHHUEM
Axk-Cyar.

B nycreige KuisplikyM, B paiioHe, ypajeHHOM Ha
200 km oT Gamkalmell peku, Ha CKAOHEe OAHOK M3 KOT-
aosun (Bew-Bynax) pacnosoxuiuch KUOHTKH KOaX03-
HOHU OBUeBOAYecKoil (epmbl. bBew-Bynak B nepesoje 3Ha-
uur «[Iate pogHukoB». Temeph 3THX POLHUKOB He
CyLIECTBYeT, UMEIOTCA JHUIUL KOJOALbI, HO HA3BaHHE J0-
Ka3blBaeT, 4TO POJHHUKH 3/ech OblIM paHblle U Aenajn
3Ty 4acTh NYCTHIHU oOuTaeMOM,

Haspanue peku Enucell mnpOWCXOAMT OT 3BEHCKOrO
«Hoanecu», uro osnauaer «Boabwias Boga». «Huarapa»
B MepeBOJie C HPOKE3CKOro fsbiKa O3Hawaer «I'poM moTto-
KOB», YTO CBfI3aHO €O 3HaMeHWTHIM Huarapckum Bopo-
najgoM.

Hutepecnoe o0bsicHeHHe HMeeT CJaraBlieecsl THICAYe-
JeTusiMH HasBauue peku UycoBofi, rae cioBa «uys, «cy»
H «Ba» Ha TpeX PA3HBEIX A3BIKAaX 0003HAYAIOT OJHO ¥ TO
JKe — peKy WJIH BOgy.

Ipesune Pugeiickue ropsl nonyunsu 8 VIII B. TaTap-
CKOe HasBaHWe ¥YpaJn, 4to osHayaer «I[losicy, Tak Kak
oHH oteasor Erpony ot Asuu.

C ropaMu U NOJIe3HBIMH HCKONAeMBIMH CBSI3AHO OYEHb
MHOTO MHTEPECHHIX HasBaHMi: ropa Meic-Tay osnauvaer
«Megnaa ropa», Konba-Tay — «OuoBsinnas ropa», Aj-
ThiH-Kasran — «3osotas  Bepabotka», ymum-Jxua-
ra — «CepebpsiHHIil JIOI> ¥ T. 1.

Mporo uHTepecHOro BCTpeuaeM MH H B Ha3BaHHAX
BetpoB. Hacesenue nycTeiHb Ha3Baj0 mecuaHble ypara-
HBEl «CAMYM» HJIH «CeMyM», YTO 3HAUUT <«SAA»,
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B Caxape usBecTeH ellle H ApPYro¥ BeTep — «XaMCHH»
WM «IIaMCHH», O3BaYalIIUi B NepeBoje <«NATHAECAT.
OH BO3HMKAaeT B TedeHHe OMMKaMMX NATHACCATH AHEN
nocJie BeCEHHEr0 paBHOJECHCTBHA.

Muoro reorpaduyeckuXx HasBaHUIl CBA3aHO C pacTe-
HUSIMH B KHMBOTHBHIMM, HamnpHMep, Ha3BaHHe TOpOAa
Bpsancka, Gosee apeBHero — Bphinb, a 3ateM JeOpsiHCK
NPOU3OLIJIO OT CJOBa «jgebpH» B CBSI3H C IIHPOKHUM pac-
npocrpanendeM OOMbIIMX MaccuBOB bBpsiHCKHX  J1ecoB.
Haspanue ozepa baiikana npousoumio o fIKyTCKOro CJ10Ba
«Bafi-Kys», uto 3Hauut «bBoraroe (pnboit) osepo». [1po-
HCXOXJIeHHe Ha3BaHHA INoJyocTpoBa Manakka CBsizaHo
C pacmpocTpaHeHHBIM Ha HeM MOJIOYailHHIM DacTeHHeM,
KOTOpOe NO-CAHCKPHTCKU Ha3biBaeTcsa «malaccax.

Haspanusi HacesneHpbix NYHKTOB, ropojioB, CTpaH yac-
TO CBSI3aHHl C UX MecTOnoJioKeHHeM (DKBagOp — «IKBa-
TOp», CTPaHa noj 3KBaTOPOM), 0OCOOEHHOCTSIMH MECTHOCTH
[BunbHioc (OT JIHTOBCKOTO «BHJIBHHCY» — BOJIHA) YKa3bl-
BaeT Ha BOJHHUCTHIH XapakTep MectHoctul u T.A. Heko-
TOpHie reorpaduyecKHe Ha3BaHMsl OTpaxaioT 3aHATUA
Hacesenus. HanpuMep, Hassanue ropoga BoJorael mpo-
UCXOJAUT OT CTapUHHOT'O CJOBa «BOJOray, 4T0 O3Ha4aeT
«MOJIOUHBIE TIPOILYKTHI>.

TonoHHMHUK a— COBOKYNHOCTb reorpaduieckux Ha-
3BaHUi  ONMPEAEsNEHHOH TepPUTOPHU — «A3BIK  3EMJIU».
HaumeHnoBanus pek, osep, 60s10T1, rop d T. 1., NOABEpPrHy-
Thle TLIATEJHHOMY aHaju3y S3LIKOBEAaMHM, MOMOraior, ¢
ONHOfi CTOPOHBI, OTBETHTb Ha BONpoc 00 3THHYECKOH
NpUHAJJICXKHOCTH JApPEBHEr0 HaceJeHHUsi, KOTOpoe jano
Ha3BaHHE PA3JUYHBLIM NMYyHKTaM faHHO# MectHOCTH. C APy~
roii CTOPOHBI, YaCTO HA3BaHUs reorpaduueckux 06bHEKTOB
(pekH, TOpbl M T.0.) CJOYXKHIH OCHOBOH HAUMEHOBaHUI
nJjeMeH, HApOJOB WMJM HUX OTAEJBHHIX Ipynn. Berpeuaior-
csi Takve Ha3BaHusi, KaK NOMOpH, BOJXaHe, CHOUPAKH,
YepHOrOpLE], BEPXOBUHIE], FOpaJH, MYHTsSHe U T. [.

[puBegenHble OpuMepsl MOJYEPKUBAIOT, YTO HHTEpEC
K reorpadyyeckyiM Ha3BaHMAM H Paccmpochl MOTYT Cly-
JHUTh XOpOIIMMH OpPHEHTHpaMH [Jf TypHCTa, TeoJiora,
reorpada Kak B CrnelMasbHHIX LeafAX, TaK H pjs pas-
BUTHUA 00Lllero Kpyrosopa.
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OCOBEHHOCTHM OPMEHTVIPOBAHUSI
B PA3JIMYHBIX IMTPYPOAHBIX YCJIOBUAX

OpueHTHpOBaHKE Ha MJaHeTe 3eMJlst

1. B Apkruke u Anrapkrupe. EctecTBeHHO, UTO OpHeH-
THPOBaHHE BO JbJaX APKTHKHM WM Ha JIeASSHOM KyToJe
AntapkTuab Bejercs rJaBHbIM 0Gpasom no npubopam.

BMecte ¢ TeM MHOrouMcJ/eHHule HabJIONEHUs Hal NpPU-
POOfi CYPOBHIX MOpell ApPKTHKH, NOJSPHBIX OCTPOBOB H
OeperoB AHTapKTHAB TOXE NMOMOralOT MHOTAA JOBOJLHO
TOYHO PEIMTL TOT UM HUHOH BOIPOC, CBA33HHHIE ¢ Opu-
€HTHPOBAHUEM.

JlaBHO M3BeCTHO, 4TO aJb6aTPOCH CONPOBOXKAAIT KO-
pabab 1o yucTo# BOJe A0 €ro NpUOJMIKEeHHS K MHOTOJeT-
HEMY, NAKOBOMY JIbAY U TOJBKO TOTAA NOKUAAKT CYIHO.

CHexHHIH OypeBeCTHUK OGHIYUHO JeTaeT B paiioHe MaKo-
BHIX JbJOB, NO3TOMY €ro MOfiBJeHHE — MNEPBHIH MPU3HAK
TSAXKEJILIX JIEIOBLIX YCAOBUH.

TlosiBnenue BGM3M Kopalbasg B ApKTHKe rar, MOpPsiH-
KH, rarapel, Kafpol, YMCTHKa, MaJofi rarapk, TpexmnaJjoi
yafiky TOBOPUT 0 OJM30CTH CBOGONHBIX OT JbJa MPOCT-
PancTs, Ijic OHK KOPMATCA.

Berpeua ¢ aiopukaMM M YMCTHKaMM B TyMaHe Ha ymC-
TO#l BOJle mpedynpexjaer o0 OJH3OCTH 3eMJH WIH KPOMKHU
JAbJIOB, TaK KaK 3TH NTHLHl He OTJETAlOT OT CyLIM WJIH
Jbfia fajee YeM Ha 15—20 muap.

[TpucyrctBue Ha AbAy TiIONEHeH B OXOTSIIMXCH 3a HUMH
Oenbix MenBejeil FOBOPUT O TOM, 4TO Jej He CIJOHIHOMH,
B HEM eCTb Pa3BOIbS, TPEIIHHEL.

HuTepecHblft cnocol OpHEHTHPOBAHUS BO JbAaX MyTeM
NepUOANYECKOTO GUALTPpOBAHHUS Npobbl BOABL HA IJIAHK-
TOH* npeanoxua coperckuit yuensii B. I. Boropos [7].

* IMInawkTon (rpeveckoe — napsiMi, HOCHMBI)— OBUTAaTENH
BOAHOH TOJIIH, TaBHHIM 00pasoM MeJIKHe BECJOHOIHE PayKu-xvone-
noaa (90% mo Becy KuBBIX CYILECTB JMOOOTO MOpP#), OAHOKJIETOUHbIE
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HauGoJsbliee KOJUYECTBO MJAHKTOHA HabJofaercs B
pafioHax noJApHEIXx obaacrtell, Toe CMELIMBAIOTCA XOJION-
Hble W TelJibie BOAH (CeBepHble YacTH ATJAHTHYECKOTO
n Tuxoro oxkeaHoB M aHTAPKTHYECKHE BOJBI).

B nossipueix MOpsSiX pa3BHTHE NMJAHKTOHA AJHUTCH BCEro
2—4 Mecfilla, TaK KaK B BBICOKHX LIHPOTAX OYeHb KOPOT-
koe Jero. BeceHnee (paciuBer) pasBuTHe IJAHKTOHA B
APKTHYECKUX MOpPSX — HIOJb, aBIYCT, B YMEPEHHHIX —
anpenp, MaH, B TPONUYECKUX — 3UMHHE MeCALHL.

Ouenp Gosbllloe KOJHYECTBO MJIAHKTOHA U 3€JEHO-KO-
pPHYHEBEL OCa[0K XapaKTepH3YIOT Hauallo OHOJOrHYeCKOH
BecHBl B pofie. Kopababp HaxoauTCs WK Y KPOMKH JILJOB,
Hau cpeiu passonuil w nodeiHeli. Ecin Bokpyr Kopabas
yHCcTass BOLA, KPOMKa JIbOB HeAaJseKo, HaJ0 UCKaTh Ha
ropusonTe OTOJECK JIbAOB Ha 06/1aKRax — «JeiaHoe HeOOo».

Hebonbuioe KOJHYECTBO NJAHKTOHA U cjaabast IpUMech
3CJICHOrO IBETa — Pauyky mnpeobnanaicT Had OHATOMes-
MH — XapaKTepU3ylOT KOHEL THAPOJIOTHYECKOrO JeTa.
Mope 0ocBOGOAMIOCE OT CIJIOIIHEIX JBLOB, a BCTpedalo-
gecss Kopabuio Apabl — ciaydaiiHble, OpUHOCHMHE.

CoBceM Masioe KOJHYECTBO IVIAHKTOHA W XKeJNTO-Oesblii
IBET OCajiKa XapaKTepusyloT OHOJIOTHUECKYI0 U THAPO-
reoJIOTHYECKYI0 OceHb, Dau3sko samepaanue, KOpalbJio
HaJ0 YXONMThb B MeHee CypOBLle BOJHI.

B onnoo6pasHom mefizaxe AHTapKTHKM npeobjanaior
BCEro nBa nsera-— Genwlit ¥ rony6oii. [lostomy yuacrHu-
KM aHTApKTHYECKUX 3SKcmenuuuil njst oOneryenuss opHeH-
THPOBaHUS MOJB3YIOTCA APKMUMH Kpackamu, Yame Bcero
NOCTPOMKH, Be3AeXollbl, CaHH OKPALINBAIOTCA B OpaHkKe-
Bolit nBer. Opex/la NOJSPHUKOB BECbMa KpacOuHa — sip-
KO-CHHHe, fpKO-KpacHbHle KOCTIOMBI pPe3K0 BBLIEIAIOT
yesoBeKa Ha (oHe cHera.

[Tpu Bricote 0 1500 # Han ypoBHEM MOpS Ha JIefSHOM
MJ1aT0 CHeXHHH HOKPOB B OCEHHe-3UMHee BpeMsi CTaHO-
BUTCSl HACTOJBLKO TBEpOBIM, YTO OT IYCEHHIl Be3lleXOJ0B
MIOYTH HE OCTAETCH CJe[lOB.

(rnoGurepunEl, paiHONsAPHH), YEpPBH, MeAy3H, MHKPOCKOMHYeCKue
BOAOPOC/H, MKPA, MaJbke MHOruX pm6 u ap. B Teuemme ropa ero
fpeiCTaBuTeNIH AAIOT He MeBee AecsiT nokKosenwil. Ofmas macca
nnauktona Becut B 20 pas GoJsblue, 9em Bce PLIShl H KHWThI, KOTOpbLIE
M muTaTes (npuGausutenvho 3 600 mapa. 4 ).
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YenoBust OpHEHTHPOBAHUS B AHTapKTHIle OUEHb CJIOK-
HB: BeJb HeT HH KapT, HH HAJEXKHBIX NPHPOIHLIX OPHEH-
THPOB. I'aBHBHIMU cpeACTBAMH OPHEHTHPOBAHMS CJIyXAT
pPaiuo W acTPOHOMHS, HO aCTPOHOMMS 3[eCh MMeeT CBOH
ocobentoct. B AHTapKTune I1aBHBIM CPEICTBOM OPHEH-
THPOBAHUST CJAYXKHT KYPCONPOKJANYHK, Ha IJaHIleTe
KoToporo otoGpaxaercss mapuwipyr. Cosnme u Jlyna
COBEPIIAIOT CBO¥ NyTh N0 HeOy NPOTHB ABHKEHUS CTPEJ-
ku 4yacoB. Cepn JIynel B nocnenuell uerBeptu 06pailieH
CBOMMH pPOXKaMH He BNpaBO, KaK Yy Hac Ha ceBepe, a
BJIeBO; BMECTO NPUBLIYHOIO TJa3y KHTels CeBepHbIX
CTPaH, OCHOBHOIO HOYHOTO OPHEHTHpa — ¢03Be3fus BoJn-
wasi Mensenuna —u pefkuX SICHLIX HOUel Haj aHTapK-
THueckEME cranuusmu CCCP custer coBcem gpyroe co-
3sesane — IOxnmit Kpect. [lpuxomutcs BHOupaTh masi
OPHEHTHPOBAHUA HOBLIE 3BE3JIHL.

2. B Tyunpe u Jecotynape. B TyHipe cer TYCKJIbIH,
paccesiHHbld. Jlasekne mpefiMeThl KaXyTcsl GJIM3KHMH H,
Hao00poT, MeJKHe TPABHHKH M KOYKH — CPABHHTEJHHO
6ONBIIMMY ¥ NAJCKHMH.

OpuenTupoBanne B TyHApe KpaiiHe 3aTPyHHEHO H3-3a
OTCYTCTBUSL JIOPOr. B ee 3acHexeHHHIX NpocTopax He
BCTPETHUILD jJa¥Ke NPOTONTAHHOH Tponul. B 31tO0M OTHOWIE-
HHHM OHa HeCpaBHHMMa Jaxke ¢ NycTHHel, rie cpeau Gec-
KOHEYHBIX TECKOB TAHYTCSl Y3KHe KapaBaHHbIe TPOIbL.

Crnenwt B TynApe coxpansitorcs noaro. JaBro mpoexa-
au Hapthl. Ilocie atoro w nypra 6mna He oxmamXmbL.
A nBe NOJNOCH, OCTaBJEHHLIE MOJO3bAMH, €lle eCTh. 3a-
6ayaunca Kro-Hubynp B 3THX MecTax — CTapuil cJjen
OXOTHHKA HENPEMEHHO BuIBeAET K IKKJLIO, K JIOASM.
Ecan Ha nytw BeTpetutess B3pHIXMEHHBI  OJEHbHMH
KOMBITAMH CHEr, 8/leCh HEAABHO NPOILLIO €TaJ0 W ILe-TO
O6J1M3KO KUJIBbE,

B paBHunHOf Tymmpe moayoctposa fman moscioxy
BCTPeU3lOTCs OJHMHOKMe BO3BHILeHUs. Mx xopowo Brpno
33 MHOTO KHJIOMETPOB, ¥ OHH MOr'YT OHITh NpeKpacHHIMH
opueHTHpaMu. Bospeimlenns (kanuina) npenpcraBasIOT
co00#l CKOTIEHHs] OJEHBHX POroB, KOTOPHIE CKJa[BiBa-
JIUCh KOTZAa-TO 31eCh HEHNAMM B TeUeHHe MHOTHX AeCsTH-
Jetuil. Boicota kanum — 1,5, pexe 2 m.

[NoyuuteNbHBIME NpUMeEpaMH  YMeJIOTO OpPHEHTHPOBa-
HUA B TYHIpPe MOTYT CHIYKHTh BHIAEPKKH H3 pPAaccKazon
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B. ApcenbeBa, KpacouHO pHCYIOlHe crOCOOHOCTH JIONeH
BHLIENSITH NOJYAC COBEPIUEHHO <«HEe3aMeTHhe» noapol-
HOCTH OKPYKaloillefi MePTBOR ¥ JKHBOH MPUPOABL JTOMY
NOMOraloT TOHKasl HaOMIOAATeNbHOCTb H TPEHUPOBAHHASA
naMsaTh, nOpuOGpeTeHHBle HABHIKAMH M NPAKTHYECKUM
OIILITOM.

«IlycTh uuTatens npeactaBur cebe Gosbinyiro  GOJIO-
THCTYI0 W CJ1a60 BCXOJMJIEHHYIO DaBHEKHY, TOKpPHITYIO
cHerom. Xotsi 6 KakoH-HUOyAb HOpeAMeT, Ha KOTOpPOM
MOXHO OblI0 6Ll OCTAHOBHTL B3NVISiA M KOTOPHIH MOT Obl
CNYXATh OPHEHTHPOBOYHHIM MYHKTOM: HebOJbINOe 03e-
PO, OJAYHOKasi CONKa, KaMEHHUCTasi POCCHNb, rojas CKa-
aa... Huuero! Tlycro! Hu 3Bepe#i, HM NTHL, HUKAKUX
clefoB... 10 OonHOOOpasue yTOMJSAJAO MeHsd, f  1Lien
JEHHBO ¥ Ha MJaHLIeTe OTMeYaJ OAHO TOJBKO CJIOBO —
«1Tynpa». OnHako npoBoAHUK Bea cebsi uHave. OH yacTo
OTJISiALIBAJICA Ha3aj W BHUMATeJbHO CMOTpea MO CTO-
pOHaM.

— He c6uscs au ¢ JOPOrH HALl BOXATHIH? — COPOCUI
s y ITonosa.

— IloueMy BH Tak AyMmaete?

— Jla on Bce orasabiBaeTrcs H Kak OyAaTo  HIer
4ero-To.

— A 310 noromy,— orerun Ilomoe,—uTO OH HAET
3jIeCh B NepBHId pas.

— Kak xe on Bejer Hac? Kako#t xe OH mnpoBOI-
HUK?! — HEBOJILHO BOCK/IMKHYJ $i, KpaHHe YIMBJICHHBIM.

— OH 3HaeT HOpOry,— YCHOKOWTeNbHO ckasaj [lo-
nos.— EmMy crapuk MHrumy pacckasan nyTb Ha ILeCTh
Aueit snepen o1 xpe6ta Burun-bBuiruses...

CJyi0Ba MOEro CIOyTHHKA 033Ja4YHJd MEHS...

Kak e MOXHO 3alOMHUTL AOPOTY B TyHApe, XOTsl Ol
Ha ONMH [eHb, €CJH Ja)e CaM He XOAuM no Hei! A Benmb
3TOT ueJOBEK 3amOMHHJ BCe CO CJOB APYroro, Aa eile
Ha wecth cyToK Bnepen! OueBuaHO, TYHAPA /IS HETO He
Tak OJHOOOpa3Ha, KaK 3TO KaxeTcs MHE: OH BHIAMT TO,
yero f He 3aMeyalo.

JUaca Tpu MH 1K 0O OJEHBUM CJAEAaM M BAPYT
yBugend Ham OMBaK M OJIeHeH, Nacyuluxcsi Ha BoJe...

K KOHLy TpeThero gHsl A ¢Tan 0ecmoKOWTHCS, YTO, MO-
eT ObITh, MBI IIONAJHU He TYAa, Kyna cjieayer.
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B 310 BpeMs B nmanatky BomeJ 3BeHK H COOGIIHJ, 4TO
IpYroi oTpsin npubaMXKaeTcs.

Mgyl BLIIIIE HAPYXY, HO B TYHApE HAPUJIO MOJHOE CHO-
KOACTBHE — HHYEro He OBbLIO BHAHO M HMYEro He GbLIO
capimino. TTonos paccesin Moe HepoyMenue.

— Baraanute Ha osenell,— ckasan on.— BuauTte, onn
4acTO MOAHHMAIOT T[OJIOBHL M CMOTPSIT B OJHY CTOPOHY.

..Hepes uac BHOBb npuGbiBIIKE ObLIN Y HaC.

--KaroBo xe ObLIO MOe YAHBJEHHE, KOTAA # YCJIHILal,
9TO NPOBOAHHK TOJBKO YTO MPHIIEANIEr0 OTPfALa TOMHe
men BIepBbie MO 3TOH TYHApPE N0 YKAa3aHHAM, AAaHHLIM
€My copoguMuaMy Ha HEBATb AHell BHepen. Moxer ObITh
3BEHKH, 3TH CKUTaJbLH O Taiire H TyHape, obaajaior
0c060 pPasBUTHIM YYBCTBOM OPHEHTHPOBKEH?» [4].

3. B necy. He nyxn0 0co6oit Hab101aTebHOCTH, YTO-
Obl MOAMETHTh HEOJHHAKOBOE PA3BUTHE JEPEBLEB B Pa3-
HBIX ycaoBusix. B oTsnuune ot mepeBneB, 06pasyiomux
Jiec, iepeBbs], BBIPOCIIHNE Ha CBOGOAE, B Caay WM HOJe,
MeloT Gojlee KOPOTKHIl KOHYcOOOpasHblH CTBOJ, OT KO-
TOPOTO OTXOASAT TOJICTHIE CYUbSi.

Ecnu cnopoBrle pacTeHusi — MXH, NanoOpOTHHKH, XBO-
1iM, nJlayHbl, 8 TaKXKe IpUOLl — BCTPEYAIOTCST HA OTKpPhI-
THIX ME€CTax, TO 3TO CBHJETEJNLCTBYET O TOM, 4YTO 3MeCh
HelaBHO Owbla Jiec.

Jlec XHBeT cBoeit 0COGOH KH3HBIO, CBOUMH «3aKOHA-
Mu», KOTOpHIE TOJNE3HO 3HAThb, YTOOH! Jy4llie OpHEHTHPO-
BaTecsl. Hanpumep, pasbupas raesno ceporo KMTaicKoro
CKBOpLA, BBIOLIEr0 ceGe »KUJIHILE H3 NEephbeB MECTHBIX
OTUL, KOTOpHie OB 3/1eChb B MepHOJ JIMHLKM, HJH THe3-
10 ronyGo#l COpPOKH, CAeJaHHOE K3 IIEepPCTH BCEBO3MONK-
HbIX 3Bepeil — eHOTOBHUAHON CO6GAKM, JIHCHILI, KOJOHKA,
Gyporo u uepHOro MejaBesell, BOJMKa, GeJKH, OJICHS,—
MOXKHO COCTABHMTL NpeJcTaBJecHHe 00 OOUTATENAX TaekK-
HOTO Jieca YCCypHICKOTO Kpasi, B KOTOPOM BOASITCS 3TH
CBO€OOpa3HBIe NTHIB — «KOJJIEKIHOHEPHI».

CrioMaHHLIE BETBH, 3aTECKH Ha JEPEBbSX, Kydd KaMHefi
U JpyrHe HCKYCCTBEHHble OPHEHTHpPHI, OCTaBJIeHHHIE Ye-
JIOBEKOM B Jecy, 06JieryaiotT HaxoxXaeHue obGpaTHoro
AYTH.

lIpexne ueM yray6utbcs B jiec, HafO BCerna o6paTUTD
BHUMaHue Ha COJIHLE, 33aMOMHHUTh, C KAKOH CTOPOHB OHO
pacnonoxeno. Ecnu ConHue cnpaBa, TO npu BHIXOZE B
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TOM 2Ke HanpaBJieHHH W3 Jeca HYyXkKHO, YyTOOH OHO OKa-
3aJ10Ch CJleBa.

Tlpu 3amep:kke B Jiecy CBHIIE yaca HeOOXOIZHMO IOM-
HHUTDH, YTO BCJeAcTBUe BpaileHusi 3eman CoJsHie Kaxer-
¢ cMecTHMBIIEMcSl BhpaBo. IlosTomMy, BHIXOAs H3 Jeca
no Connny, ecad Mbl MOJb3YEeMCs UM B KauyecTBe OpHeH-
THpa, MPHXOAHUTCH AONOJHUTENbHO YKJOHATHLCA BJIEBO Ha
15° B yac.

Haxonsice B necy, HeoOXOAHMO BCE BpeMfl SICHO Npej-
CTaBJsATL cefe CTOPOHBI IOPU30HTA K HampabJieHHEe ABU-
JKeHusi. 37iech  OCHOBHBIM CPEACTBOM OpPHEHTHPOBAaHHSA
SIBJISIETCA KOMIIac.

B cosHeunble AHYU OPHEHTHPaMH MOTYT CJAYXKHTb TeHH
OT JepeBbeB, B MaCMypHBIE [HM OpPHEHTHPAMHM MOCYT
OBITL ApyrHe JOTOJHUTEJbHBE NPHEMB M MpeAMETH,
yKa3zaHHble B MpeABAYIIHX pasjenax. MOXHO OpHEHTH-
poBaThcs 1o 06jakaM, OBICTPO HeCywHMMCs B OJIHOM Ha-
npaBJeHdH, KOTOpoe B TeyeHUe MHOTHX YacoB MOXKET
CUMTATHLCS MOYTH HeH3MeHEeHHEIM.

Ilepensurasicb B Jecy, HeoOXOLHUMO BCe BpeMsl mpel-
CTaBJATL CBOE MeECTONOJIOXKEHHe, T. €. 3aNOMHHAaTh MO
BO3MOXKHOCTH CBOH myTh, 3aMeuasi IO JOPOre MpeJMeTHI,
KOTOpBIE MOr'YT CJYXKHTh OpHEHTHpaMH: BBIBOPOYEHHHBIN
NeHb, MOBAJICHHOE AepeBO; MPOCEKH, JOPOTH H HX mepe-
CeyeHHsl; peKd, PYYbd U HX XapaKTepHble H3rUOH], mepe-
NpaBel 4 HanpaBJieHUs TCUEHHS; XOpOILIO 3aMeTHHE (op-
Mbl pesbeda (OOpBLIBE, BEpIIKHEI, CEJJIOBHUHEL, KYPraHH,
SIMBI, KPyThi€ CKaThl); NOJSHBI BRIPYOKH, Y4aCTKH KYCTOB,
rape#i, peiakoJjechsi, 3a60JIOUEHHOCTH, Aedune® u ap.

B ryctom ** Jecy HepeiKO OpHEHTHPYIOTCH, B30OpaB-
LIHCh Ha BBICOKOe aepeBo. I1o 3Xy MOXHO cyauTh O pac-
noJoxKenuu OJIM3KUX YTECOB WJH KPYTHIX CKJOHOB, OIpe-
JeJIUB  YABOGHHOE paccTOsiHEEe A0 HHUX 10 BPeMEHH
NpoxoXJeHdHss 3Byka. EcauM U3BeCTHO pacloJoXkKeHHe
pEUHO#l CHCTEMBI M B JIeCYy €CThb PEUKH, TO 34 OPHEHTHp
MOXXHO NpPHHSTH HX. Bmifina #a Tpony, HYXXHO BHHMa-
TeJLHO €e OCMOTPeTh. DheT BeTKa B JIHIO, B IPyAb—

* Il e} une—cCyKeHHBI! NPOXOL MEXIY NpensiTcTBusime (pes-
KEMM CKJIafiKaMu pesibeda, Gon0TaMH, 03epamMu B T. IL.).

** Jlec: rycToON — KPOHW COMKHYTH, Cpe LB # @l — paccros-
HHe MEXNY KpoHamu He Gosblile WX NHaMeTpa, p e A K H it — pac-
CTOsIHHE MeXAYy Kposamu Gosee OnHOro AuameTpa.
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¢ Tpomnbl Hafo YHTH: OHA 3BEPUHAS U K XKUJBIO YeJIOBEKa
He npuBeaeT. 3a0JyAHBLIHCh, HAJIEKHEE BCEr0 BEPHYTHCA
N0 CBOUM CJiefaM K HMCXOJHOMY HYHKTY XOAbObl H OpH-
eHTHpOBaTLCH CHOBa. Ecau 3TOro cpenars Heqap3fl, TO
Hajio BLIATH K J060My JHHEHHOMY OPHEHTHDPY — pPEKe,
JIOpore, MpoceKe, HampabJieHHE KOTOPHIX HU3BECTHO, NpH-
MEHMB A9 370 ueau rpybo onpejneseHHbH NepneHaikuKy-
Jasp Kk usbpamnomy opueHtupy. Ompenesuts HanpasJe-
HHe Ha J0POry MOMKHO MO 3BYKY NpPOXOASIIIMX ABTOMO-
6uJsielt WM NMOe3/L0B.

3anepxKaBiluch B Jecy, MOJE3HO 3HAThH, YTO BETEp Ha
paccrosiuu 100—200 »# oT OnywiKH MOYTH He YWYBCTBY-
eTCst; JIeTOM B JieCy XOJIOJiHee, 4eM B 1oJe, a 3UMOR Ter-
Jee; AHEM npoxJajHee, a Houblo Temyee. [TouBa B secy
npoMep3aer Ha MeHbLIYIO raybuny, uem B noje. CHer B
[YyCTOM JieCy CXOAUT Ha 2—3 HeJeJK [O03XKe, 4YeM Ha
otkpeiTom Mecte. OcagKkoB 3alepXKHUBaETCsl Ha JHCTBeH-
HBEIX JepeBbAX OKoJo 15, Ha cocHe — okog0 20—25, Ha
eqiu — Jo 60, Ha nuxte — 10 80%.

OpueHTHPOBAThCSl B TPONMHYECKOM JieCy ropasio Tpya-
Hee, yeM B Jiecax yMepeHHOro mnosca.

YenoBek, NyTEILECTBYIOLIHA MO TPOMHMYECKUM JecaM,
toHer B OeckpaiiHeM, HeH3MepUMOM Mope 3ejeHd. Ka-
KeTCH HEBO3MOXKHBIM pa30bpaThcsd B 3TOM CIVIETEHHH
JepeBbeB, KyCTapHUKOB, JIMaH, 3NMU(GUTOB, MXOB H BCAKHX
ApYTUX mnpejcTaButesell Tponuueckoii ¢Jops. Jinem sec
BHITJIAAMT HeoOMTaeMBIM, 3aTO HOYBIO BCE XKHBOE 3asB-
JISieT 0 CBOEM CYileCTBOBaHUU cuMbouuell pasHoo6pasHbiX
3ByKOB. B yiiax Bce BpeMsi CTOMT HECMOJKaeMBlil TPECK,
yM, WOpPOX, IOKaHbe, IeJKaHbe, CTPEKOTaHHe, NPHCBH-
CTHIBAHHE M T. n. B goxkanuBble HOYM TaK TEMHO, UTO B
1—2 m guYero He BMAHO. B TakoM HenpOHHIlAeMOM Mpa-
Ke TPOMMYECKOro Jeca OCOOeHHO YIUBUTEJNbHBIMH fpes-
CTaBJSIOTCA CBETAILMECs HacekoMble. PpaHIy3CKUH yue-
ueii I. Kynen nuiet, uto <...B HOxHO#l AMepuKe HHpE#-
bl MOJL3YIOTCS CBETOM OJHOTO H3 3THX HAaCeKOMHIX,
KYKYHO; OHH NMPUKPENJAIOT ero K OO/bLIOMY Najblly
HOrH, 4TOGH OTLICKHBATh AOPOTY WJH OTHYTUBAThL 3Mei
OT CBOMX TOJHIX HOr. [lepBble MHCCHOHepH Ha AHTWIL-
CKHX OCTpOBaX, He UMes Macja AJs Jamil, 3aMEHSJH €ro
HaceKOMbIMH KyKyito» [18].

TIpobuparbest B TPOMHYECKHX Jecax — OoJbluoe mc-
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kycerBo. Hano npoTHcKHBaTBCS CKBO3b CNyTaBluvecs 3a-
pocaH, mepenoJ3aTh 4epes CTBOJB NOBaJIEHHBIX JICCHBIX
BeJHKAHOB, LLIeNarb HOTaMH no uMoxatouiefi 60J0THON
nouse, IO JyXKaM ¢ sactosiBuieficsi 3JIOBOHHOH BOLOH.
CxBO3b BEUHLIH MOMyMpaK Jeca JHIb HHOTAA NpobuBa-
lorcq  Gnefquble CONMHEUHble JY4d H J€1al0T BeCk NyThb
KaKHM-TO TaHHCTBEHHBIM. [1pHXOOHTCS NPHCAYIUHBATHCS
KO BCeM COBeTaM OMNBLITHHIX MNPOUBOLHHUKOB M OpHAEPXKH-
BaThCsl LEJIOTO psja npenoctopoxksoctedl. HeoGxonumo
Hareperb 00yBb MBLIOM, HaJleTh CrelHalbHbie YyJKH H3
Genoii 65131, KOTOpblE TaKKe [YCTO HaTepeTh MBLIOM 1J14
3alHTHl OT MUSIBOK. XBaTaTheCs 3a pacTeHus ONAacHO, Tak
KaKk OHH 4acTo cHalXeHbl KOJIOUKAMH MJH JHCTbS HX
HACTOJNBKO OCTPH H 3a3y0OpeHbl, YTO MPHKOCHOBEHHE K
HHM BBHI3HIBAET NOPESHIL.

B aescTBenHOM Jecy H B uauie 6aMOyKOBHIX 3apocJei
UeJIOBEK MOXKEeT NMpPOABHUTAThCH, MO CYWECTBY, TOJNbKO HO
CJIOHOBHIM TpONaM, KOTOPLIMH MHBOTHHIE HEPELKO TOJb-
3yIOTCs LeJNBIMH cToJeTHsiMH. OHH XapaKTepHnl OCTaB-
JIEHHBIMH CJI€IaMHU: CTBOJIAaMH [iepeBbeB, NPOTEPTLIMH JI0
cepenuHbl, MeCcTaMH OTILAN(OBAHHBIMH KaMHSIMH, Das-
JaBjeHHbIMH crebnsavMu 6amOyka, Kyukamu HaBosa. Muo-
riue aQpHKaHLL YMEIOT ONpefe/siTe MO KyYKaM HaBo3a
BpeMsi, KOra 31eck Npoxonunu cjaonnl. OHH HacTynaloT
Ha HHX HOTaMH HJIH OepyT KyCOK HaBO3a ¥ NPHKJalbl-
BalOT ero K Ieke. Temneparypa HaBo3a jpaeT NpeACTaB-
JlenHe O ero naBHOCTH. EciH OpPHIOKHTE YXO K 3eMJe,
To B pamuyce 1,5 Kx npHONHXKeHHe CJIOHOB BOCHPHHHMA-
eTCsl KaK JIeTKoe 3eMJeTpsiCeHHe.

HaGaonass 3a XHUBOTHBIMH — OOHTaTeISIMH TpOINHYeE-
CKOTO Jieca, MOXKHO HepelKO ROraibiBaThcsl O GJIH3KOM
NpPHCYTCTBHH 4YeNoBeKa WIH JIOACKHX nocenenuil. Tax,
nanpuMep, I. Crennu muuwer, uTo uepHpiii HOHC H
Tpsicoryska ObLH NOCTOSIHHbIMH CHYTHHKAaMH HX SKCIIe-
aunun B Hebpsix, a KOrLa Ha JepeBbsX BCTPeyasuCh
TKauHKH, 0cOGEHHO MX CHe3/a, TO 3TO ObLIO BepHLIM INpH-
3HAKOM TOrO, YTO CAe-HHOyab MOONH3OCTH €CTh [epeBHA
[27].

OpHeHTHPOBAThHCA B TPONHYECKOM JIeCy AJIfi 4e/OBeKa,
HE3HAKOMOTO C MECTHBIMH YCJOBHSIMH, KpafiHe CJI0XHO.
OO6bIYHO NPHXOAMTCS MOJATaTbCsl HA@ ONBITHBIX MECTHBIX
NPOBOLHHKOB, BEJHKOJEMHO 3HAIOIUX «TaliHbl» TpONH-
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YECKOro JieCa M COPEBHYIOLIMXCS CBOMMH CHOCOOHOCTSIMH
K OPHEHTHDPOBAHHIO C MOBaJKaMH ero obutaTenei.

4. B crenu. PaBuunusiil * pesnved, spkas KOHTpacCTHas!
OKpaCKa pacTHTEJbHOCTH, MOHOTOHHOCTL mneH3axa 3a-
TPYLHAIOT OPHEHTHPOBAHHE B CTEMH.

OcCHOBHEIMH ¥ CaMBIMH HageXHHIMH ODHEHTHDPAMH B
cTenax fABJAIOTCH 3Be3xbl, JlyHa u Cosrne. CoeoOpas-
HbIM OPHEHTHPOM MOIYT C/AYXKHTb TaKKe HHTEPECHLIC
pacrenusi-koMnace: B CeBepHoli AMepuke — cHAbQHYM,
a B Cpenneil n lOxno#i Espone — naTyk, HAH IHKHH
casaar (puc. 82).

Ecnn natyk pacrer Ha BAaXXHHX WIH 3aTEHEHHBIX Me-
CTax, TO JIHCTbsi ero Ha cTebJie pacnoJiaraloTesl BO BCe
CTOPOHBI H CJYXKHTb OPHEHTHpPOM He MOryT. Ecsn natyx
pacTer Ha CYXOM HJIH OTKPBEITOM, He3aTEHEHHOM MeCTe, TO
JIUCTLS ero Ha crebsae oOpalleHs! IIOCKOCTAME Ha 3anaxq
U BOCTOK, a pebpaMu — Ha CeBep W IOT H CJyXKar Iipe-
KpaCHbIM OpHEeHTHPOM, 34 YTO pPacTeHHe NOJYYWIO Ha-
spanne «CTenHoll KoMmacy.

5. B nycrnise. IlpeGbizanve B mycteine Tpebyer co-
Gmonenus pana Mep 6e301acHOCTH, CBA3aHHBIX C BO3/AEH-
cteuem CosiHna Ha opranusM desoseka [28], remnepa-
Typul Bospyxa (neroM no 35—40° B TeHH, mecoK
Harpesaercsa o 60—70°).

OnacHOCTH BO3HHKAIOT H3-38 OTCYTCTBHSl BOJALI H Ha-
3€MHBIX ODHCHTHPOB, TPYAHOCTEll, CBA3AHHBIX C MEPEJBHU-
JKEHHEM B TNECKaX, SJOBHUTHIX NPECMBIKAIOUIUXCS ©
MaykooOpasHelX M APYIHX OCOGeHHOCTeH NpHpOAH
HYCTHIHb.

Haxonsick B nycrbiHe, HeOGXOLMMO 3HATHL PaCHONONKe-
Hue OJMAaflIMX BOZOEMOB, KOJOILEB, HMEIOLIHecs Ha
MapupyTe NOXoJa OPHEHTHDHI, a TAKKe JOPOrH U TPOIHL

OpuenTHpOBaHMe B MyCTHIHE HMeeT CBOHM CHenH(pUUe-
Ckie OCOOEHHOCTH, CO3/aBaeMble 3bIGKOCTHIO TPYHTOB

*PaBBEHHHAasA MEeCTHOCTb — DOBHAS HJIH cIalo BOMHHC-
Tasi NOBePXHOCTh. Xapakrepuni afComoTabie BhicoTh a0 300 », o1
HOCHTeJIbHbie NpeBbiluenHs 1o 25 # na 2 km U npeobaafarmomas Kpy-
TH3Ha CKaToB a0 1° Moxer ObTb SakpbiTas H nepeceyeliHas
MECTHOCTb.

Mecrtnoctb, KoTOpas cBhille 75% ue npocMaTpuBaercss HaGmoHa-
TesleM BH3yanbio (C BO3AyXa HJIH C HaseMHMX NYHKTOB), HAa3LIBa-
erca 3a Kp W T o i
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BCJEACTBHE IepeMelLleHHUss [IeCKOB BeTpamy,
Oa3ncamMp, Mupa:kamMu U T, O.

pPenKuMH

Poabickn 3abnypupluuxcsi B noycThine o6Jervaior co-
Opy:Kaemele YC/JOBHble 3HaKHU: HebOJblINE KypraHuukd
YeTbIPEXYTOJIbHOH, Kpyryoft uian ppyrofi npuusitoi dop-

MBI, CJebl H OCTATKH npH-
Baja WY HOUEBKH M T. I.

[Tacmypusie gnu B nyc-
THHE DeNKH, # T[O03TOMY
37leChb 3HauyuUTENbHO ofJer-
yaeTcs OpPUEHTHPOBaHuE MO
spesnamM, Jlyne u Cosnuy.

Cpenu napctea Kamueil
n rop [Oxuoit Caxapu
pasbpocann oasuckl. Hx
HaceasIoT Tyaperd, KOTO-
pHIX Ha3BIBAIOT «KOPOJISIMH
nycTelHH», Onu  3aHuMa-
I0TC CKOTOBOJACTBOM, KO-
yysa ¢ KapaBaHam# BepO-
JIOHOB 10  OeckpaiHUM
HNPOCTOPaM MecKa H Kamusi,

BrisbiBaeT  ynuBJaenHe
CMOCOBGHOCTE TyaperoB opH-
eHTHpPOBAThLC B MYCTHHE:
JIlHeM OHHM HaXOHST AOpOry
no Coaunmy H mo TOJMBKO
M 3aMeTHHM OpPMEHTHpaM,
4 HOYBIO — IO  3Be3jlaMm.
JKurenw nycToiHu caapsit-
¢l CBOMM MHCKYCCTBOM CJie-
JONBITOB,  NOPasUTEJNbHO
TOUHO wHuTas cJeisl Ha Nec-
Ke: KPOXOTHBIE TpPEeyro.b-
HHUKM VKa3bIBAaIOT TPOIBL

Puc. 82. Komnacuvie pactenusg —
103CHOeBpONeicKOe pacrenue
20MYK 1 cesepoamepurarcKoe
pacterue cuavuym:

I n 3~—8un € BOCTOKa; 2 A 4 — Bug
¢ wra
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KYKOB, SIMKH — 3aiilleB, KPYMHblE OTIHeYaTKH -— CJE/bl
KapaBaHa BepOJMIOIOB B T. A.

XOpOUWIHM OpHeHTHPOM B BHIOOpe HampaejieHHs K Oa-
3UCYy HWJIH HaCeJIeHHOMY IYHKTY CJIYXaT OCTaTKH CHapsi-
JKEHHA H BbIOYHBIX XXHMBOTHBIX, NOTHOLINX Ha KapaBaHHBIX
NyTAX, clefibl KOCTPOB.

BonbliMHCTRO HAIUNX NMecYaHbIX OYCTHHb HMEeT Kpyn-
HOOYrpuCTHIA, XOAMHCTHIA UMK pasBHUHHBLIA penbed. [le-
pemMeuaeMbie BeTpaMH fleckd oOpasyioT OapxaHm * o
JUOHBI **, HepelIKO CBA3aHHBIE NEPEMBIYKAMH, a TaKKe
IPSNOBBIE MECKH *¥%*, ’

OpueHTHPOBATLCA Ha CTOPOHBI TOPH30HTA MOMKHO MO
(opmam GapxaHOB, /IOH H CPSIAOBLIM NMECKaM, eClH 3HATh
HanpasJienne IOCHOACTBYIOLIMX BETPOB B JMAaHHOW MeCT-
Hocr, Jletom Gapxauet Kapakymos nepememaiorcs Ha
I0TO-BOCTOK; MO37Hell oceHblo, KOTAa BeTPH AylT B 00-
paTHOM HanpasJieHHH, BEPIIHHH HX ABHTAIOTCS Ha CeBe-
po-3anajl BILJIOTH O HOBOH CMeHH HaNpaBJeHHSl BeTpa
BeCHOMH, KOTZA onsATh BO30CHOBJSETCS NepeMellleHne Ha
10ro-soctok. Tak mpoucxoaut nNepemelienne uerneii 6ap-
XaHOB BIEPEJ H HA3aj NEpNeHJHKYNsIPHO K NPOCTHPaHHIO
rpebus.

B nBuxyuinxcs neckax, faxe npu cjaaboM BeTpe, Bep-
XyWKH 6apXaHOB KypsTcs, a MpH CHIBHOM BeTpe H Oype
MAacCCh NecKa NOALIMAIOTCH B BO3AYX B TaKOM KOJIHUECTBE,
YTO B SICHBIH JleHb HeJb3Sl ONPEAE]HUTh IOJOMeHHEe COJH-
na. OCukHOBeHHO Oypsl KOHUaercsi K Beuepy, H focje
HCe BOSHHKAeT Macca HOBHIX 0apXaHOB.

Adranen — ropsiunii, cyxoil Berep, THNHYHBIA fJs1

*bapXanm-—He 3aKPENJieHHBE PaCTHTEJBHOCTEIO  CHUIyYHe
necyante Gyrpe nosynayesofi ¢GopMB € BHUYKJIOCTBIO NPOTHB BETpa.
Onn umetor nosoryi saserpenryio ctopony (5—10°), kpyvyio noa-
BeTpensyio (A0 30—~35°) u ocrypuit rpeGesb. Beicota Gapxanos
ualle BCero 3—95 M, ONHaKO BCTPevwawoTes H BhicOTOd A0 H0—~100 4.
Oun TpyaHONPOXOLUMEL.

*% 1o ¥ B — NecyaHbie XONMR cepHoOBufnofi ¢opmbl B nJaHe.
Bricora mwn Amocyuraer 300 m. «Pora» okonyannii B OTAHuYHe OT
GapxaHos nanpapjeskR npoTes perpa. OHu TPYyLHONPOXOAHMEL, NoOJ,
BO3lefiCTBHEM BeTpa MEPHONHYECKH NEPEeABHTAOTCS,

**I'paloOBHe O€CKH-— NeCIaHan NOBEPXHOCTh OYCTHHL B
BHle BHITATHYTHX BAOJb HanpasjeHHs TrOCTOACTBYIOWHX BeTpoOs
rpaj ewicoTolt go 20-~30 M ¢ kpyrusno#t ckatos uo 20°. Oun nOKpH-
Thi OGHYHO PpelKkofi PACTHTEILHOCTLIO H OTHOCHTENbHO JIETKOIPOXO-
- AHMBbl, OCOGEHHO BILOAb IPsifl.
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oro-soctoka Cpenneit Asun. Ou nocruraer cunel GypH
H Hecer ¢ co0ofl TyYH NBLIY; MONYAEHHOE COJHIE €4Ba
BH/IHO H KaXKeTcd TeMHO-KpacHbIM. TeMneparypa BO3Lyxa
nocruraer 40°. Jlucres Bsinmyr W orMmupaior. Adranuy
npefuiecTsyer KpafHssa cyXOCTb BO3IyXa.

[NMpensectunkom GypH B HyCTHIHE MOXKET CJAYXKHTb
OecnokofiHoe NoBeneHHe XKHBOTHBHIX H INTHI[: BepOJIOAH
HILYT KyCT, YTOOH! CHpAITaTh TOJIOBY, NTHIE HOCHELIHO
yJeTaror.

SlBnennsi, cxomubie ¢ adranneMm;, HaGJIOAAIOTCS H B
IpYrux mycThiHsX, HanpuMep B Caxape. .

Pyccknii nyremectsennnk A. EnnceeB paccKkasbiBaer:

«Bokpyr Bce Ow10 THXO...

Ho BOT B packaneHHOM BOSAyXe NOC/BIIAJIHCH KaKHe-
TO Yapymollhe SBYKH, AOBOJBHO BBICOKHE, NEBYUHE... OHH
CJBIIAIUCH OTOBCIOMY... 51 HEBOJBHO B3APOTHYJ M OCMOT-
pesicss KpyroM... [lycteinst Gbiia Tak e Ge3sMOJIBHA, HO
3BYKH JeTelH H Tasju B packaleHHOH aTtmocdepe, BO3-
HUKasi OTKyJa-To CBepxy M nponagass Oynro Ownl B
3eMJII0.

~— Chipllipllle, KaK 3anejH INecKu? — MPOH3HeC Mol
npoBoguuk Va6 Canax,— 9TO NeCHH NYCTHIHH; HE K J06-
py atu necuu! Ilecok noer, soBer BeTep, a ¢ HHUM MpH-
JieTaer U cMepThl..

$1 nonpo6GoBasl BHIITH H3 MaJaTKH M OCMOTPETh MeCTO,
OTKyZla CJbIIIAJHCh TAHHCTBEHHBIE NeCHH NecKoB. [lycThi-
HA 0O-npexneMy Obiia 6e3MOJIBHA, H 3BYKH 3aMepJiH Cpa-
8y TaK ¥e, KaKk 1 BHE3aIHO HaYa/NCh...

TIpoluio HECKONBKO MHHYT, H KJAYOB NbUIH SaKpHUIN
coJIHLE... JIeTyunil necok MyCTHLIHM MOCTENEHHO BCe 6OJIb-
uie NPHXOAHJ B JBIXKEHHE; NOABHMKHBIE BEPLIMHBI JIOH
B3JleTeIH B 3HOIHY arMocdepy H NOBHCAH B Hell...

Bce MbI uyBCcTBOBaNH MpHOAMXKEHHE Y2KACHOTO CTHXHE-
HOTO YyAOBHILA M TpeneTaldu Mepen HHUM, HO HH OLMH
A3LIK He PEeLIaJiCsl NPOHSHECTH POKOBOE CJIOBO — «CaMyM».

Mul xkJanu ero, CJOBHO DPOKOBOTO 4aca, MO BO3MOXK-
HOCTH NPHIOTOBHUBIUHCH, HO BIIOJIHE UYBCTBYS CBOe Gec-
cunvie B Oopble € 3TUM CTpallHBIM BPAaroM; «siji BOSIy-
Xa», «[bIXaHHe CMepTH», «OTHeHHBIH BeTep» — CTpallHbIf
camym Oown yxe wenaneko. OH mpubaumxancss GbiCTpbi-
MH IIaraMH, H uYepe3 KakHe-HHOyNb noJuaca, MpoLlef-
LIge ¢ TOTO MOMeHFd, KaK MOCJLILIAaJHCh NepBbie SBYKH
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MOILIHX TeCKOB, Mbl GBIJIH y»Ke B CaMOM IEeHTpe 3TOro
yKacuefilero sBJeHns npupoan» [31].

..Mupaxu B nycThHe Halle BCErO BO3HHMKAIOT B MOJ-
LeHb, 2T0 o6MaHuHBOe ONTHYECKOe sIBJIeHHE Qe30pH-
eHTHpyeT MyTHHKAa # MHOTHAA CJIYKHT NPHYHHOH rHGeH
nofell, NpHHHMAIINX, HANpHMEp, MHpax Oa3Huca 3a
IelCTBUTENbHOCTD.

6. B ropax. Haxonsicb B ropHbIx paiioHax, He0OX0NHMO
YUHTHIBATH MHOTOUYMCJIEHHBE HENpUBHIYHbIE IJI UYesoBe-
Ka yCJOBHsi TOPHOTO KJAMMaTa H MNOACTeperaroliue €ro
Ha Ka)JIOM L1ary OnacHOCTH.

Kaxkpuil uenosek, HAyLIHA B TOpHI, JIONXKEH pacmno-
JlaTaTh CBEJEHHSMH O BJIUSHAM TOPHOTO K/IHMaTa Ha op-
raHu3M, 06 ONaCHOCTH H Mepax NpPeHOCTOPOXKHOCTH B
ropax H yMeTb ODHEHTHPOBATBCH.

Ha uenoBeka ocobGeHHO YrHeTamwlle BJHSIOT Caelylo-
uye (aKTophi:

1. ITo mepe noabema Ha TOpY M CHHXKeHHs GapoMer-
pHUECKOTO [aBJeHHsi BO3AyXa (CM. NPHIL 1) nowmxa-
eTCsl KOHLEHTpaUHsl KHCJOPOA3, a 3TO [efCTBYeT Ha CO-
cTaB KPOBH.

9. UHTencHBHAs COJHeuHas pajHauHs, NoA Bo3jelcT-
BHeM KOTOpO#l BO3MOXHO oOulee neperpeBaHHe OpraHmus-
Ma, TEILIOBhIE, COJIHEUHHIE YAapbl, 0XKOTH KOXH H TJas.

3. OcankH, cHAbHBIE BeTpbl H HH3KHe TeMIepaTyphl
MOIYT OpUBECTH K TOMy, 4TO YeJOBEK MPOMOKHET, IpO-
JPOFHET H 3aMep3HeT.

4, CyxoCTb BO3/yXa B FOpPax BbI3bIBaeT NOTEPIO BOIBI
B Opramu3Me, HapyllaeTcss TeILIOPeryJ/siuusi, BOCHAJSIIOT-
csi CJH3HCTHE OGOJOUKH AbIXaTeNbHbIX OyTell H INOJOCTH
pra. [TosTomMy mepeX mOXOZOM B ropst Heobxopuma cre-
LHaJbHas TPeHHPOBKaA, 4TOOBl He AOMYCTHTbH HECYacCTHO-
ro caysas.

OCHOBHBLIMH ONACHOCTAMH B Topax MPHHATO CUMTATH
clenymouline:

1. KamMuenanw*®, nenosbie oOBajw, jaaBuHB®, OCBa-
JIbl CHEXXHBIX KapHH30B, CHJIa H CKOPOCTb TeYeHHst rop-

HbIX PCK, cenn™™™,

* KaMmuenaph — CKATLIBaHKe KaMuell Mo y3KHM PacmelHaaM.

** Jl a 8 H H B — MacCH CHETa, HH3BEpralouuecs ¢ Top.

*#x C o J U — KpaTKoBpemenHble H OypHBE NOTOKH BOAB € Kam-
HAMH B TPA3BK.
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Puc. 83. B eopax Tane-llans

2. Tymamnsl, cHeronaj, J0X/1b, MOPO3H U Betep, CHJb-
HO 3aTpPy[HAIOUIHE NePefBHXKeHHe W [PHTymIsioulne
61UTeJbHOCTL HA TPYAHBIX MeCTax TOrO MJH HHOIO
MapupyTa.

3. Hecepbesnoe OTHOLIEHHE K TPYNHOCTSIM MNYTH, cla-
Gast QMCLHILIMHA Y4aCTHHKOB M[OX04a, npenebpexenue
OCHOBHHIMHM MDAaBHJaMK OPHEHTALMH, TEeXHHKH [BHXKe-
HHSl H CTPaXOBKH.

Toput mpencrapasioT co0oft BecbMa CI0XKHOE MPHPOL-
Hoe 00pa3oBaHHe M OPHEHTHPOBAaHHE B IOPHBIX YCJIOBHAX
neoGbuaiino TpyaHo (pHc. 83).

Tak, H. M. TlpxeBanbckoMy BO BpeMsl nyTelleCTBHUil
no llentpanbroil Asum GHJIO OYeHb TPYAHO OPHEHTHPO-
BAaTLCA B NyCTHIHHBLIX, PefKO HacejeHHBX MecTax Ce-
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BepHoro Tubera, rie TPONMHKa 4yacToO Mpomajala, a He-
OpaBUALHLIE BapHaT ABHXKEHHUS NPHBORMJ K TYNHKY B
yuesbe H HEBO3MOXXHOCTH IepeBaJIHTh uepe3 BHICOKHE
H TpynHopoctynHele ropwl Taup-lllans wau Tubera.
Oxu nucan:

«[1poBoauuk-Typroyt, Bssithiii mamu ¢ amys-uopa ©
mWIoX0 BooOule 3HABLIMH.. HaNpaBleHHe OyTH, Tenepb
OKOHYaTe1bHO COHNICS C TOJKY, BOIiiisl B TOpPH, He HMelo-
1IMe HHKaKHX pesSKHX NPHMEeT IJsi OpHeHTHPOBKHY.

«[lpn... HOUHBIX XOXIEHHfX.. NPHXOLHJIOCH JHILIb
npuOJH3UTeNIbHO HAHOCHTH HamnpasJieHHe IyTH, OpHeH-
THPYSACH 110 3Be31aM>.

«C MecTa HamleHd CTOSIHKH... MBI OPEXOpPHHSIH POSHI-
CKH JajpHefillero nytH. Ilns sroro cHapsikenbl ObLIH
IBA pasbe3fa Ha BEPXOBHLIX JOWIAMAAX...

[lopoGuelil cnoco6 (oTbicKaHHe NyTH paszbe3naMH —
aBTOP) NpaKTHKOBAJCS HaMH MHOTO pa3 BIOCJEACTBHH
H NOYTH BCErJa NPHBOAHJ K GJarONpUsTHBHIM pe3yJibTa-
tTam» [25].

B nepuon nounroToBKH K TOPHOMY NOXORY CJeLyeT
BHHMaTeJbHO H3YyYHThb IO Kapre reorpaduueckHe MyHK-
TBlL 1 00beKTH (NOCTPONKH M COOPYKeHHs); €CTecTBeH-
Hble, HCKYCCTBeHHLIE DJIEMEHTH peJbepa MECTHOCTH H HX
HauepTaHus, KOTOPble MOTYT CIYXHTh ODHEHTHPAMH Ha
mapupyre. HyxH0 coctaBuTe sicHoe npejpcTaB/ieHHe O
B3aHMHOM DAaCHOJOXEHHH OCHOBHBIX [OJMH, Xpe6GTOB H
BepIlHH, BHIOpAThb BBIAEJAAIOIINECS BeplIMHB], OOPBIEHI,
CKaJbl, OCHINIM B JApyTHe NOApOOHOCTH penbeda H MecT-
Hble NpeMeThl B KauyecTBe OCHOBHBIX H NMPOMEKYTOUHBIX
OpHEHTHPOB.

l'opuele peKH H pyubH, NpoTeKawlliHe IO ROJHHAM,
CNyXaT XOpOIIHUMH JHHefHBIMH opHenTHpamu. Illymuoe
TeyeHHe peK IO3BOJIIeT BeCTH OpPHeHTHDOBAHHME MO HHM
HOUBID H B TYyMaH, KOrla HEBO3MOXKHO HCIOJb30BATh
IpyrHe MeCTHBie NPELMeTHI.

Fopuble pekn, uMmeromye GuicTpoe TeueHHe, OOHYHO He
3aMep32aI0T, NOITOMY HX POJb KakK ODHEHTHPOB 3HMOH
BO3pacraer.

B ropax pmeranu penpe(a cayxar Nopod BaKHeHUIH-
MH OpH3HAKaMH, N0 KOTOPHIM MOXHO OpPHEHTHPOBATLCSL.
Onnako 6e3 NOCTAaTOUHBIX HaBHIKOB pas3obpaTbCsl B rop-
HOH MECTHOCTH BeCbMa CJIOIKHO.,
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Tabnuna 24

©
, B @ =
85 | ¢ :
85, | & & 2
51 = = MecTO pacnONOKenus rop o X
£Eg| = 5 ge
ged| &, 2 g
H2a| Sa I%m l
AGCOJIOTHDBIE BHICOTHI AGconoTnne BHCOTH BepxHel rpasuubi
CHErOBOli TPaHUNK sneca (no Jl. C. Bepry)
(mo C. B. Kanecuuky)
80 -70] 790 | 300—1500 | Koabcku#t nonyocrpos 350
70—60] 1150 | 700—1500 | 3anagnoe 3akapkasve 1900
60—50] 2500 | 1600—3170 | Harecran 2450
50—40] 3170 | 1600—4300 | Jxyurapckufi Anaray 2500
40—30| 4900 | 2900—600C | Uenrpanbumit Tanp-Ilane 3200
3abatikanbe 1100—1200
Kamyatka 300—700
Caxanug 450—5060
Cuxots-Anusp 1000
Bocrounne Casinnl, Anraiif 2000--2400

Fopunas mMecTHOCTB uMeeT aGCOMIOTHBIE BHI-
corbl 6osiee 500 m (Tabn. 24), oTHOCHTeJbHBIE NPEBHI-
wenus Gonee 200 # u npeobaafaroOIy0 KPYTH3HY CKa-
ToB 5 M Gonee. Cnabo pasBHTa NOPOKHAs ceTh M Xa-
paKTepHH TPYIHOCTh ABHKEHHs BHe JIOPOT, pesKie H3-
MeHeHHUsI morofwl u T. n. TeMmmnepaTypa B ropax oGBIYHO
nagaer ua 0,5—0°6, npu mogwveme na 100 .

Ha Bricorax Boie 3000—4000 m BO3MOXKHO 3a60J€-
BaHHe ropHoil 6oJe3HpI0 (OABILIKA U cepAlleCHeHHe, OCO-
OenHo npu (U3HUECKUX YCHJHSX, TOJOBOKpYKeHHe, ro-
JoBHasi 6oJb, LIyM B yliax, NOHMxkeHue paborocnocob-
HOCTH, GBICTpasi yTOMJISIEeMOCTh, TOIIHOTa H Ap.).

JKu3Heonacia pa3peXeHHOCTb BO3[yXa, COOTBETCT-
pytomas /3 atMocdeproro papnenusi (orosno 8000 x,
HaJl ypoBHEM MOpS).

MouwHocTh MOTOPOB CaMOXOHHOM TeXHHKH (aBTo-
mMo6uAb U T. A.) yMesbluiaercss Ha 8—10% Ha kaxnbie
1000 » nogpema.

[Ipy nBHXKeHHM 1O NONHHAM B KadecTBE TOUEYHBIX M
NJIOIaIHBIX OPHEHTHPOB MOTYT CJYXKHTh MeCTa CJHSHHSA
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OCHOBHOH NOJHHH C HONEpPeuHHIMH (pacmaikw), yTecHl,
KpyThie OOpHBbI CKJOHOB, Y3KHE CYXKEHHS [OJNHHB H
pasJHYHLIEe MECTHBIE NIPEAMETH.

Fopwi Becbma cOMMKAIOT BHAMMBIE PACCTOSIHHSA: HHOT-
12 KaXkeTes, YTO NO KakoH-uuOynb ToOpel HeNasfeKo —
'pyKOil nojaTh, Ha caMOM XKe Jiele JIO Hee HYXHO HIATH
HeCKOJIbKO AHell.

3HAKOMBIE OuYepTAaHHs TOPHBIX BEpIUHH MOTYT H3Me-
HUTBCA [O HEY3laBaeMOCTH, eC/H NOACHTH K ropaM c
KakoH-HnOynL Apyrofl CTOPOHBI, OTKYyZAa paHbllie OHH He
Habaonanucb. OpHEHTHPH YacTO TepsIOTCS W3 BUIY.

3uMoll ycJIOBHsi OpHEHTAalUH B TOpax 3HAYUTENbHO
yxynmatoresi. Muorne nonpo6uocTH pedibeda, KOTOpHIE
B JieTHEee BpeMs MOIJH Obl CJAYXKHTH XOPOLIHMH OpHeH-
THPAMH, HOKPHITH CHETOM H CTAHOBSTCS MaJlo3aMeTHbI-
MH. B 3THX yc/iOBHSIX HameXHBIMH ODHEHTHPAaMH MOTLYT
OLITh OTHAE/bHBIE CKAJBlL, OOPHIBBI, yTeCH, rie CHer He
safepxuBaetcn. OOBYHO OHH BBIIEJSIOTCS TEMHBIMH
asiTHaMu Ha GesioM (oHe.

Lnst opueHTHpPOBaHHS B TOpax moJiesHO 3HaTh HEKOTO-
pble cnocobw npnONHIKEHHOro onpefe/eHusi CTOPOH To-
pusonTa. BecHoll Ha IOXHEIX CKJIOHaxX CHeXHas Macca
Kak Obl «B3bepollcHa», o6pa3ys cBOeoOpasHyl0 «LIeTH-
Hy», paslesieHHyto nporajuHaMu. CHeXXHBIH MOKPOB CXO-
IUT ¢ I0XHBIX CKJIOHOB rop ObiCTpee, YeM € CEBePHBIX.
B oTnenbubix riy0OKHX YilelbsiXx Ha HX I0KHBIX CKJO-
HaX CHEr JIeXXHT B TeueHHe Bcero Jera, obpasys cHex-
Hukd. B JecHbIx pafonax Ay0 W cocHa pacTyT NpPEHMy-
UIECTBEHHO Ha IOXKHHIX CKJIOHaxX, a elb H NHXTa — Ha
ceBepubX. Jleca m Jyra Ha I0XKHHX CKIOHax OOBIYHO
HNOAMHMAIOTCS BhILIE, UeM HA ceBepHHIX. B 0GXKuThIX rOp-
HBIX IOJMHAX BHHOIDA/HHUKH pPacrnosiararTcsl Ha I0MKHBIX
CKJIOHAX.

B ropHofi MecTHOCTH OpHEHTHpDOBaHHe HOUBIO OOJier-
yaercy MHCNONB30BAHHEM CRETOBON CHTHa/lu3auud, a
JHeM HeoOXONMMO Hapsily ¢ IJIaBHBIMH OTMedaTh MpoMe-
JKYTOUHBIE HMCKYCCTREHHBlE OpPHEHTHPH HamJaMbIBAHHEM
BETOK, 3aTeCaMH Ha [epeBbsiX, BHICTABJEHHEM BeX, Bbl-
KlaiblBaHneM MHPaMHA M3 KamHedl H ADYruMH CpeAcT-
BaMH.

7. Ha pekax n ozepax. C Ku3HBIO DeKH, €O CBOfl-
CTBaMH PEYHOTo MOTCKA M pevHOro pycda ¢Bf3aubl MHO-
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rHe ecTeCTBeHHble NPHMETH, KOTOPble OTJIMYAIOTCs 6OJb-
UMM TIOCTOSIHCTBOM M MOryT OBIThb C YCIIEXOM HCIOJNb-
30BaHH CYIOBOINMTEJISIMH AJIs1 OPUEHTHPOBaHMS Ha peKax
U 03epax.

Hecmotps Ha MMpOKOe NpHMEHEHHE HCKYCCTBEHHBIX
CUTHAJOB HAa pEKAX M 03epax, 3HaueHHe eCTeCTBeHHLIX
OpPHEHTHPOB OUEHb BEJMKO, H OHHM YCNEIIHO AONOJHSAIOT H
KOHTPOJNUPYIOT OUH PYroro.

3aroToBHUTeJIH M CINIABIHKK Jieca XOpOUIO 3HAIOT, UTO
CIVIABJISIEMBLE JieC, COYIEHHLIH B peKy, BO BpeMsi pasJiu-
Ba BHGpacuiBaercss Ha Geper, a NpH crnaje BOALI MJLI-
BCT 0O CepellHHE PEKH — CKONJISEeTCsl B BOJHOH HH3MHE.

Ot xapakTepa Teuenus W peJibeda 1Ha B 3HAUUTENbHOM
CTerneHy 3aBHCHT BHJ NOBEPXHOCTH DPEKH, UTO MO3BOJIS-
eT CyIuThb O ee TyyCHHe M ONpelesisiTb MeCTOHAXOXJe-
HHe NpensiTCIBHIl B pycJe.

JuemM B THXYIO [OrOAY IOBepXHOCTb BOJALI HAJ MeJi-
KHME MeCTaMu — KOCaM¥, 3aCTpyramM, CelJIOBEHaMY,
rpeCHsMH [€PeKaTOB M MOABOMHHIMU  OCepeIKaMH —
6uBaeT o6LuHO GoJlee POBHAs M CBeTJas, ueM Haj IJy-
GOKMMM MeCTaMH, IJieé OHa HWMeeT BOJIHMCTHIH BHI H
TeMHBI} LIBeT.

FcrecTBeHHOe NOABOJHOE NPEASiTCTBHE OOHAPYXKHBaeT-
Csl Ha TOBepXHOCTH BOMBL, IZie Bona psabut. Ecan BOAB!
HaJl IpensTCTBHEM HEMHOIO, TO OHA IepesiMBaeTcs vepes
HEro, a Huxke «B3MblpuBaer». OOBLIUHO HaJ NPENsTCTBHEM
NOBEPXHOCTb BOAB IyIafiKasl.

Uem GoJblile pa3HOCTb TJyOmH, Tem Gojiee pe3ko OT-
JMUAIOTCH OT[ieJIbHLIE MeCTa B pycJie IO IIBeTy U BOJIHH-
CTOCTH NOBEPXHOCTH BOAH. HoOublo MesKHe MecTa HMeIoT
GesoBaTH Il OTTEHOK, & TJyOOKHe — TeMHbIL.

TuxoBOJAaMH HA3HLBAIOT MECTa C SIBHO BbIpaXKeH-
HEIM THXHM TedeHHeM MK crtosiueil Bomoii. Ouu 0OBIYHO
of6pasyloTesi 32 OOABLIIMMH neCYaHbLIMH KOCaMu #u B 3a-
tonax. [TopepXxHOCTb THXOBONA B JIHEBHOEe M HOYHOE Bpe€-
Ma Kakercs: Gojiee TeMHOH, ueM OKpyiKaiilas ero BOA-
Hasi MOBEPXHOCTb, U OTHeJNisleTcs OT IIOTOKAa C HOpMajb-
HBIM MJIH OLICTPHIM TeUeHHeM MOJIOCKOMH NeHHL.

Bonnasi moBepXHOCTh MeHseTCsl MON BJIHSHHEM BOJH,
o6pasyeMbIXx BeTpaMH M JBHKYLIMMHCA CyliaMu. C on-
HOP CTOPOHBI, OHH MellalT BHIeThb HA NOBEpXHOCTH OT-
paXieHHe MEJIKHX feTaJseil peabeda nHa, a ¢ Jpyroft —
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Puc. 84. Monepeutniii npodure pekt ¢ noauyer:

I — Bepxusis  GpoBKa fpa; 2 — HIXKHas OpOBKa sipa; 3 — MOJNHIA — HHXKAAS
nnowafika fpa; 4 — HH3KHH YpOBelb BOABI; 5 — BLICOKHII YPOBeHb BOAbI

NpH LITHIEBOH TMOrofie CYAOBble BOJHEI NOMOTamoT 006-
HapyXuBaTh pacnoJiokenHe KOC, 3aCTPyr H Ip. [pn
CHJIBHOM BeTpe B IITOPMOBYIO MOTOly XapakTep peJibe-
¢da nna ¥ pasHOCTb IVIYGHH 1O NMOBEPXHOCTH BOJbL OIpe-
LeJIUTh TPYMIHO.

[Ipn wmsyueHHM pycia peKH CYIOBOIHMTENIO MOMOraiot
B OpHEHTHPOBaHHU Ha OGJMXHHE OHCTAHIMA npHbpex-
HEIl Jlec, Tpynma JepeBbeB, OT/EJbHble JepeBbs WIH
3apocnH KYCTApHHKOB, HAaXONMIUMeCs HenocpeacTBen-
Ho y Gepera, B 3oHe GnuxKHeH BHAMMOCTH CO CTOPOHBI
CyLnHAa.

BhicTynamwnas 4acTb BOTHYTOTO TMOIMLIBaeMOro Ge-
pera, KOTOpHIl IIePeXOMT B KOCYy HJIHM MPUMBIKAeT K
NpAMOJHHEHHOMY Y4YaCTKy pyCJsia, CJIyXKHUT Xoporlel ec-
TeCTBEHHOH NpHMeTOH sl CyNoBOAUTENE .

[lneuu sipOB MNOKA3LIBAIOT HAYAJNO M KOHELl YCTOHYH-
goil ray6unbl y BoruyToro Oepera, a Takke Hauano H
KOHell IlepeBajia CyJIOBOTO Xona OT ojHOro Gepera K
npyromy. $IpH IpeNCTaBAsiOT OMacHoCTb JuUist  CYZOB
cRoell HMIKHEH IJIOIIANKON, 3a/JuBaeMOfl IIPH BHCOKHX
ropusoHTax BoAH (puc. 84).
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}“IeoﬁxolmMo 3anoMunTh Qopmy IJiey $POB NpH AHEB-
HOI OCBEUIEHHOCTH H #X CHJIy?TH B HOYHOE BpeMs N
COMOCTABJICHHS! C APYTHMH OpHEHTHpaMH  (O/IMHOUHBLIMH
JlepeBbsiMM, X TPYNIaMH, JeCaMy, OBparamy, «rOpHbIMH
PHIHKaMH» M [p.), KOTOpble MOMOryT OnpelesuTh MecTa
Hayajla W KOHI@ XO[OBOrO fipa H IiepeBasia CynOBOro
xona.

«TopHBI PLIHOK» HMeeT BHJ BHICTYMAlOLlero B pycso
BLICOKOTO MBICA, WHOTIA TMOKPHITOTO JIECOM, WM OGpHIBH-
ctoro Geasiecuoro Gepera. «['OpHBIFl PBLIHOK», HJIM MHC,
BHIHLI NaJeKo La¥e HOULIO, TpencCTaBJseT cofoil eie
60Jice 3aMETHHIH OPHEHTHD, YeM IeHH APOB.

Vetbe mpHTOKA HJIM OBpara MOKeTr OblTh Takxke HC-
MO/L30BAHO KaK NMpHMeTa, TaK KaK B GOJBIIMHCTBE CIy-
YaeB HANpOTHB M HMIKE HX PACMOJIararTCs BEICHITKHA (xo-
HYC BHLIHOCA), COCTOSIIIME M3 YACTHIL IPYHTA, HAHECCHHBIX
OO, OHM JOBOJLHO UACTO HAPYIIAOT PYCJIOBOA PeXHM
B paiioHe YCTbsi TIPHTOKA WJIM OBpara H NpeCcTaBJadIoT
co6oli cepbe3Hoe MPENATCTBHE Uit CYAOXOACTBA MO OC-
HOBHOI MarucTpany pekH.

8. Ha mopsix W oxeanax. Hecmorpst Ha NpeKpacHoe Co-
BpeMeHHOe 0GOpYLOBaHHME (psioTa, MOpAKHM He JOJIKHbI
npeHeOperaTh 3HAHMSIMH €CTECTBEHIEIX ocobennocTell H
3aKOHOMEpHOCTEl TPHPOMBI MOPS, He GepecTaBaTh MbITIH-
BO HM3YyuaThb €e.

[l1apanue B MODSIX M OKeaHaX CONPOBOXIAETCA CpaAB-
HUTeJILHO OBICTPOE M DE3KOil CMeHON MPHPOJHEIX sBJC-
uuit, 4TO [/l BHHMATEJNBHOTO [J1a3a MOMKET CIYXHTD He-
MAJIOBAYKHBEIM ITPH3HAKOM B OPHEHTHPOBaHMM MNpH IIpH-
GMMKEHNH cyqHa K Ccylle, MeJKOBOJbIO, JbIAM, putdam
HT L

[TosiBaeHKe HBIPsUIBIIMKA-GaKkiana u O6LIUHON MeNny3Hl-
aypesiuH y MaJslO3HaKOMBIX GeperoB Mpenynpexpaer o
641M30CTH PHQOB.

B 6ypuoM BepunropoM Mope CHeXHbIe Oypy H TyMaHBl
ouent 3aTpyaustoT miapanue. OpuenTHpaMK 31eCh MOTYT
CJIy)KHUTh GOJblINe NTHYBH 6aszappl. Bo Bpems TymaHa
KPHKH IITHIL NPeLyNpexaaioT o Gsmsoctr ckas. CKaJsibl OT
nTHubero movera rnpuobperatoT Gelylo OKpacKy M Jeja-
joTcst Gosiee  pasimuMMbLIMH Ha (one Gepera wiK MOpS.

CBepXy HOHH3y B CKajJax NTHYBHX OCTPOBOB 32HATO
Masieliliee MECTECUKO, KA Il BBICTYII CHYKHT KHJIHUIIEM
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AJist TBICSIUM OTHIL; [HE31a HAXONSTCH ONHO BO3Je Ipy-
roro. Ctout nepooGpasumsiit wym. Best ckasa MOKPBITA
Tyueil KpYXKauluXcsi U CJIMBAIOILUXCS B OJHO MSITHO TTHIL.

M3BecTHo, uto kaXnas napa 3a60TUTCH TOJBKO O CBO-
HX OTEHNAX, ¥ HEeMOCTHKHMO, KaKMM O0pa3oM MNTHIlLI
VIOTYT HaXOJMTh CBOE THe3MI0 M Ipyr apyra (puc. 85).

OO6uiknoBennast Kpauka ynasisieTcsi OT TPOMHYECKHX
ocTpoBOB THXOro OKeaHa, Iyie OHA FHe3NMTCS, He Hajiee
dem Ha 20 Mmuib (Mopckast Musisi = 1852 x), KOpHUHEBHI
caynsim — Ha 30 Musb, a Gesas Kpauka — Ha 100 muib.
Korna 3tv mNTeHNB [0 HACTYmleHHS BeUEPHHX 4HacOB
(0GBIMHOrO MX BO3BpAlleHHsl B IHE3/IOBbeE) 6LICTPO, HH-
Kylla He yKJIOHSSCh, JIETAT BLICOKO Hall MopeMm K Gepery,
ClEeNlyeT OXKHAATH ITOPMA.

Ecau  nenbduubl cobupaiorcess B KOCHKH M GOMbIIe
OOLIYHOrO pe3BATCS — 3TO TOKeE Mpe/BeriaeT MTOPM.

[losiBnenne nbanmedt ocenbio na 10KHLIX Geperax Das-
THECKOrO MOpsi GONBIIMX CTafl YHCTHKOB MpenCKa3blEaeT
PaHHUIO CYPOBYIO 3HMY.

Bce mopckme nTHUEL, 32 MCKITIOUEHMEM YaliKu-MOEBKH
(ceepHasi noOJOBHHA ATNAHTHYECKOrO OKeaHa M ceBcp
Tuxoro okeana), B mojete MOJYAJIUBHL. Tlostomy mou-
Hble KPHKH MOPCKMX [THI JIal0T BepHOe HampaBJieHHe
Ha Cymy.

Bo Bpems wepBoro pycckoro kpyrocsetHoro miapa-
nus Ha Kopabse «Hanmexna» B 1804 r. M. @. Kpyszen-
wrepH 3amerunt Ha 17° ¢. w. v 169°30° 3. 1. MHoro nrun
U cnesian BuIPOJ, UTO MOGAN3OCTH NOJIKEH GHTh OCTPOB.
OTxpHITHf Uepe3 TpH rOn@ B 3THX MeCTaX OCTPOBOK GbiI
naspad uMeHeM Kpysenmrepna.

Mopsikn Bcero MHpa 3HAIOT O eCTECTBEHHOM MasiKe,
KOTOpPBIfl CJIYXKHT ONHHUM M3 OpHeHTHpoB Ha THXOM OKea-
ne y Geperos Llentpansuoii Amepukn. Kamuaeie Bocemb
MHHYT 3[ieCh pasfaerTcs MOA3eMHLIA TyJ, ¥ HajJ KpaTe-
pom Byakana HMunanko nossasiercst kiay6 mvima, KOTOpH
pacrer, npeBpailasicb B OrpOMHBIN CTOJG BHICOTOH NpH-
MepHo B 300 m. 3arem CTOJG HauMHaeT pacTeKaThes B
Boznyxe. Takue M3BepxeHUst CJeAyIOT ONHO 32 APYTHM
BOT yxe Gonee 200 jer. B TeMubie Tponmueckre HOUH
H3BepXeuus ByJIKaHA BUJHLL 32 COTHH KHJIOMETDOB, TaK
Kax cTon0 npiMa ocBellaeTcst GarpoBbiM OTGJIECKOM K-
nsinieii JaBbl.
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Puc. 85. ITrywuit Gasap



B Wupwitckom 1 THxoM okeanax nosiBjieHHe B BOJe
MeCTPO OKpAtlieHHBLIX, XOPOLIO 3aMeTHHX ¢ magyObl s1/10-
BHUTHIX MODCKHMX 3Mell mpenynpexxpaer o 6nuszoctn Ge-
pera.

Mopsik No/KeH YIOBOHTb CBOe BHHMaHHWe, KOrJla Ha
Kypce Kopabns Ha (oHe MOPCKOil CHHH, CBOHCTBEHHOH
OTKPBITOMY BOIHOMY TIDOCTPaHCTBY, IOABUTCH BIPYr
IJafikoe WIH MOKPHITOE MEJKHMH OypyHUMKaMH 3eJIeHO-
)KeJIToe MITHO HJIH MOJOoca.

310 #BJeHHe, Ha3LIBAEMOe <IBeTeHHeM MOpSI», Ha-
6maronaercs yallle BCEro BO BHYTPEHHMX MOpSX, 3alnBax
n 6yXTax U yKasblBaeT Ha GJIH30CTD MeJH.

JIOBOMILHO WacTO TpH Mepexofie W3 OJHOro TeueHHs B
apyroe oOHApYKHBAeTCs pe3KOe H3MeHeHWe LBETa BO-
Ibl, CBI3aHHOE C W306HIMEeM XKHMBOTHOIO WJIM DACTH-
TeJILHOTO IJIAaHKTOHA B OJHHMX BOJAX M HENOCTATKOM —
B npyrux. Hampumep, KpacHoBaTas oOT pauykoB BOJa
CMEHAETCH 3eJIEHOBATOH OT MUKPOCKONHYECKHX BOLOPOC-
Jell WIN cHHell GefHOH MJIAaHKTOHOM BOMOWN. ITO fBJIe-
HME MOMOTraeT 3aMeTHTb CMeHY OIHOTO TeueHHs APYTHM,
uTO BaXKHO BO BpeMs xona Kopabas.

INogsonunie ckanwm Kykukonocakn y Gepero lno-
HHH, TIOPOCIIME BOLOPOCASIMH, HAJl KOTOPBIMH cJIOl BOAH
nocturaer 20 # TOJIUMHEL, BHAAKOT ceGst B THXYIO NOro-
Iy KPacHOBATHIM OTTEHKOM BOfAbl, & BOJIHEHHE HA y4acT-
Ke 3THX CcKaj COBCEM HHOe, 4eM psuoM, Han raybu-
Hamu,

3ByKH H LIyMLl B MOPCKOH BOXE OT IBHXKEHHS KpYII-
HEIX MOPCKHX XHBOTHLIX, POXOXK/IEHUS KOCHKOB PHOLI,
wyM npu6os HEpenKO MOTYT CAYXKHTh XOPOLIMMHM OpHUeH-
THPaMH.

Manafickue poiGaknm y BocTouHore OGepera Manak-
KCKOrO TOJYOCTPOBA TPHMEHSIOT HJST NMOMCKOB DHIGH H
YCTaHOBKM ceTeH BeCcbMa OpUruMHaJjbHHIN cmocol. PriGak
na camnaHe (BuI JoIKM) depes Kaxnaole 50—100 m
crmyckaeTcsi 3a 6GOpT M, NOrpyKasicb € TOJIOBOH B BOLY,
MPUCJAYIIHBAETCS K LIyMaM OT ABMKeHHs cTail pu6 H
onpelleNnsieT, Kakasg OHa H MHOrO JH ee. ¥GelIMBIINCh,
YTO OKOJIO JIOAKH puIGbl HET WJIH €€ HEeMHOTO, OH Bhule-
34eT M3 BOXBl H TJBIBET jaJjbliie, NMOKa HE HaljgeT Noj-
XONSIUIETO MECTA Jijin PLIOHON JIOBJIH.
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I0nporo npHMeHseMEIl B COBpeMEHHOM MoperJiaBa-
uuu  npubop TrUnpoQOH — «MOABOAHBEIE — YIIH» — NaeT
BOSMOKHOCTH TpOCHYLIMBATL 3ByKH mon Bopoil. Ciyxa-
Yu-THAPOAKYCTHKH MyTeM TPEeHHPOBKH BHIpaGaTHBAIOT
HaBBLIKM PACIO3HABAHMA 3BYKOB, MPOMCXONAINHX OT JBH-
KeHHsI KOHBOSI CYLOB HJM TNONBOAHOH JIONKH, OT TO-
KauuBaHMS Ha J[He MOpPS 3aTOHYBIIEro kKopabias, npo-
XOXKJleHHsl KOCSKOB PhICH, NeNb(UHOB, KHTOB.



«Bepio e 6aectamee Gydywee uenose-
4eCTeq, 6epio, 4TO 4EA0BEHEeCTE0 HE TOALKO
Hacaredyer 3emaro, HO U npeobpasyer mup
naaner. O1ciodn, uz cepre Connya, Hau-
HETCA paccesertie 4eaoseuecTéa ho eced
Beesennoii. B arom s aayboko ybeswden.
310 Yyden semuozo wencsexa. OH Oorxcet
npeocbpasosars MHO2UE — NAGHETQPHBIE
cucTeMbly.

K. 3. Iuosxosckuii 129)

OpuenTupoBanue 3a npenesamu
Halled MiaHeTol

Ilocne pa6or Komepuuka 3emas 3ausiia cBoe
CKpOMHOE MecTO BO BecesieHHOH JIMIUb KaK ONHA M3
mianet, Bpawaomuxcst BOkpyr Coaura.

[IpencraBnenns o Bcesennoli pacumpuanch nocue
TOro, KaK YHaJoCh ONpefleJinTh PACCTOAHMS 1O 3BE3.
Onn okasajmch CTONb OTPOMHBIMH, YTO JJIS MX H3Mepe-
HHSl 4CTpPOHOMEI MPHHSJIK ChelMaJibHBEe CIWHUIL H3Me-
peunss Jamub. CBer 32 OIHY CeKYHNY HPOXOMUT pac-
crosinue B 300 TeIC. KM, 3a OfMH TOJ JYY CBeTa IPOXO-
IMT pacctosiiue npubausutesbho B 10° xm. D710 pac-
CTOsiHMe TIPMHMMAeTCH ACTPOHOMAMM 34 €IMHMIY [JHHH
¥ Ha3LIBAEeTCs CBETOBBIM T OJOM.

Ot Connna no 3eman ceer wuser 8!/3 mun. Pasmepnl
namedt Cosmeunolt cucteMbl OrpoMubl. CBeT NPOXONHT
ConHeunylo CHCTeMY OT OJIHOTO Kpasi Jio jipyroro 3a 11 4.
Bankailiine OT HAC 3Be3nbl HAXOAATCH HA PACCTOSTHMH
NPHOIHM3NUTENBLHO YeTHPEX CBETOBHIX JIeT.

Coannne-—uled GONBILIOrO 3BE3NHOrO CceMefiCTBA,
COCTOSAILIETO M3 MHOTHX MMJIJIMOHOB 3Be3Jl, HA3HIBAECMOrO
FanakTnkoi. Pasmep monepeunuxka [anarkturu
cocrasasieT okono 100 Teic. cBeroBHX Jer. Hama Coa-
HeyHasi CHCTeMa OTCTOMT OT HeHtpa [ajakTHKu Ha pac-
cresnd 30 TBIC. CBETOBHIX JeT, T. € NPubGIH3UTeNHLHO
Ha *s ee pagmyca. [lpn stom Cosnule BMecTe ¢ ApyruMu
3pesfiaMy [afakTHKM BpallaeTcs BOKPYT ee ILeHTpa.
[lepron obpamennss ConHua BOKpyr neHTpa [anaktuku
coctapger okoso 200 MJIH. COJIHEUHHIX JIET M HA3LIBa-
ercl TAaJAaKTHUYECKHM TOLOM.

Hama Tanaktuka He dasjsercss eAWHCTBEHHON; Ha
OrPOMHBIX DacCTOAHHUAX OT Hee pAachoOJOXKeHBbl JPYrHe

228



octposa Bcenennoil, taxkike cocTodllHe M3 MHOTHX MMJ-
JIHOHOB 3Be3/l. Tak, cnyupasnbHas TyMaHHOCTh B CO3Be3-
auu Aunpomena — 310 Oamafiliag K Ham COMpasbHas
ranaktnka. Ee pguametrp 50 THC. CBETOBBHIX JieT, pacro-
JIOXKeHa K€ OHa OT Hac Ha pacctosuud 750 TeIC. CBeTO-
BBIX JIET.

Becp uccnenoBamHBIil acTpoHOMamMM MM TallakTHK )
HaspBaeTcst MeTtarandakTuKoll. Kak paneko onaf
NPOCTHpaeTCcs U 4TO ee OKPyXaeT, nmoka HeusBectHO. Or
caMbIX OTHaJleHHBIX TajaKTHK, JOCTYNHLIX HauGosee
MOLIHBIM COBpPEMEHHLIM TeJIeCKOmaM, CBeT MAeT N0 Hac
okos0 500 MJIH. CBETOBHIX JieT. DTOT YBH/ICHHBIH HAMH
ayy mpowen 0,999 uvactu cBoero mnyTd 3a TO Bpemsl,
Koria Ha 3emJje eule He Guiio yenoBeka. Kak nmcan
copetckuil actponom I1. Il. ITapenaro, numb nocae toro
Kak cBery octasanaock npoiitd Becero 0,001 yacthb cBoero
nyTd, Ha 3eMJe INOABHJCA YeJOBEK H, JaB INpHMEpHO
17 T1HIC. HOKOJeHHil, Opolies BeCh TepHON CBOErO pas-
BHUTHS, CO3LaJ aCTPOHOMMIO, HOCTPOUJ TOT MOILHBIA Te-
JIeCKON WU H3roToBHa Ty (ortorpaduueckyr MJIacTHHKY,
HPY TNOMOILH KOTOPO# 3TOT JAy4 cBeTa ¥ OBl OTMEYCH.

JKusup Jofell NMpOTEKaeT B TeYeHHE MHOTHX THICSY
noKoneHuil. B Teuenune eule GOJbIIEro mMpoOMeXyTKa Bpe-
MeHH Ha 3eMJle TNPOHCXONIMIO PAa3BUTHE  PA3IHUYHLIX
¢opm kusnu. Bospact okeaHOB U TOpPHBIX MOPOA HC-
YUCJSIeTCH Yae COTHSIMH MMJJHOHOB H MHJUIMADIIOB JeT.
Ewe 6Gonbuie Bozpact camoil 3emuu. [Ipomexyrku Bpe-
MeHH, B TeueHHe KOTOPHIX INPOMCXOMIKT Das3BHTHE 3BE3/,
TpaHnno3ue. Bcero ueckobKo COTeH CONHEUHHLIX JeT —
TOJNBKO OfIHA TAaJaKTHYeCKasi MHHYTa — NPHHAMIJEKHT
aCTpOHOMHUYECKOH HayKe B JUIMHHOH w©CTOpHMu 3eMad u
Bcesesnoil, HO 32 3TO BpeMsi JIOJY NMPOHUKJIHM B COKPO-
BeHHHle Talnbl mpuposbl. Haxonsick Ha Masenbkoll mia-
HeTe, MNpHHALJMexamnell cpenHcit 3Besne — ConHny, Jio-
M CyMeJIl MCCAENOBAaTh 3Be3/hl HE TOJbKO CBOEH ra-
JIAKTHKH, HO ¥ MHOTUX [pyrux octpoBoB DBcenennoii.
B usyueHHM MHpPOBOrO HPOCTPAHCTBA CHEJAH TOJNBKO
MoJNyIiar, HO OH BBHI3BIBAET YYBCTBO 32KOHHON TOpAOCTH
33 TEHWH YeJOBedyeCKOTrC paszywa.

«Uenonrek, ABAASACL MPUPOAHBIM CYIUECTEOM, MPOTH-
BonocTansser cebst OCTaNbHOH HPHPONE TNOCPEHCTBOM
CBOeil fesTenbHOCTE» [24].
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B mByx npoweamnx MupoBHX BOfiHAax CHJa pasyma,
TBOPYECTBA, CO3uJaHds OGepHyJach pasTyioM Hepasy-
MHfl, BApPBapCTBa, paspyllenus. B 1944 r., B pasrap Bro-
poit MHpOBO# BOIlHBI, KpynHeHWHA pycCKHH yueHH M
rymanncr B. M. Bepuanckuit mucan: «B reosormueckoii
neropud  GuocdepH  Tepen  YeJOBEKOM — OTKDHIBAETCS
orpomMHoe Gynyllee, eclid OH INOHMET 3TO M He G6ynder
ynotpeG/iATh CBOH pasyMm H cBONl TPYA Ha caMoucTpel-
Jenve» [10].

«[Ipobnema yefoBeka B MHpe C HEBHIAHHON
paHee OCTPOTOH BCTaNa B COBPEMEHHYIO 3MOXy KO C-
MOHAaBTHKH—3M0Xy aroHud BCEro CTaporo MHpa,
3aBepliaoniero  co6ol  MPefNCTOpUI0  YesoBeyecT-
Ba..» [10].

B nacrosiee Bpems anTponocdepa, T. e «noMe-
IeHHE [ DASJHYHBIX BHOOB 4YeJOBEYeCKOH JefiTelb-
HOCTH, 3aHuMaer yactb Ieorpadmueckoil o6GoJsiouky, HO
B JlaJibHelillieM, OYEBHIHO, BHIHLET 3a Tpefleill MoC/el-
Hel, BMeCTe C ye/s0BeueCKHM OGLIECTBOM DACHPOCTPAHHT-
cfl Ha ellle HeusBenanuble ob6nacth Kocmoca n mortepser
NepBOHAYANBHYIO (QOPMY, CBSI3AHHYIO C CYHIECTBOBAHH-
eM TONBKO Ha 3eMJe» [24].

OrpoMuoe 3nauenne HMeeT reorpadus JJISi TEOPHH H
NpaKkTHKN ocBoenns Kocmoca.

Bo-mepBHX, ¢ OcBOeHHMEM HOBHX KOCMHYECKHX
Tes, C pacilupenveM auTponocdepel pacilumpsercds H
chepa HayyHOrO HCCIENOBAHUS, B TOM YHCJAE TeOJOrMH
1 reorpagun (HanphMep, noter «Cors3a-9», B KOTOpOM
BBIMOMHSJIACH NPOTrPaMMa NoAOGHEIX HecJAeNOBaHHH Ha-
WHMH KocMonasraMu). Ha npyrux nuanerax uwesosek,
€CTECTBEHHO, BCTPETHTCH C HOBBIMH PA3HOBHAHOCTAMH
reorpaguuecknx cpen (nanpuMep, noser <«Amoio-
Ha-11» ¢ Beicajikoil Ha JlyHe aMepuUKaHCKHX KOCMOHAB-
TOB); Y4eHBIM-KOCMOHABTaM MNPEACTOHT pPEIATh CJIOXK-
Hble s3afaull O NPHPOAe TJaHET H MX NOTEHIHAJbHBIX
pecypcax.

Bo-BTOpH X, ¢ BHXOIOM B KOCMHYeCKOE MpOCT-
PaHCTBO YeJIOBeK Hy)XKjaeTcdl B nonaxonsiuell cdepe
CBOEro CyleCTBOBAHHSA, MO3TOMY BHIHYXKJIEH TPAHCIOP-
THPOBaThb WK coopyxkatb B Kocmoce HCcKyccTBeHHYIO
reorpadHuecKyi cpeqly, HOBH ee TH.

«Ku3HeHHO BaXKHOH I/ KOCMOHABTOB OTPACILIO MpO-
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u3pogcTea,— nmumer E. T. ®agpees®,— sBUTCH ToJyue-
HHYE Ha KPYMNHBIX CNYTHHKaX... MHILH, BOABI H KHCJIOPOALA
B Tpolecce OCYILECTBJEHUsS 3aMKHYTOrO 3KOJOIHYEeCKOro
pukna. Takoli HMKA MBICJAHTCS KaK HCKYCCTBEHHOE pac-
THTEJBHO-XKHBOTHOE COOOILECTBO (C BKJIOUCHHEM B HEro
¥ YesJioBeKa), BOCTPOW3BOISILEE KPYrOBOPOT BCIIECTB,
KOTOpPHIl TOCTOSIHHO COBeplIaeTcss B 3eMHOH Onocepes.

B Gynyiiem He orjenbHble reorpaduueckHe cpelibl, a
Bcsl reorpaduueckasi Cpea CTaHeT €IHMHBIM MOABJacT-
HEIM 4eJOBEKY KOMIJIEKCOM €CTECTBEHHbIX YCJOBHH H
TEXHHYECKHX CPEeACTB, NOAJEPXHUBAIOMIMX 3TH YCAOBHA.
BO3HHKHET HH C 4YeM HE CpaBHHMOE B NPOLLIOM €AMH-
CTBO OpHpoAbl H oOllecTBa, ur0 6yAeT O3HAa4YaTh CO3ja-
HHe OpraHWu30BAHHOrO COCTOSTHHA  OPUPOABI — H O O-
chepn™. D710 couHANBHOE MNOHATHE HEOTHEIMMO OT
KOMMYHHCTHYECKHX OOCIeCTBCHHBIX OTHOLICHHH.

PasButue HOoOCdepbl NpHBEAeT B OPraHUMECKOE ILEJOE,
B EIUHYIO [JHHAMHUYECKYID CHCTEMY HpPHPOAHHE H 06-
IIECTBEHHBIE YCAOBUS, K (POPMHPOBAHHIO HOBOH NpPHpPO-
Ibl,— # cO BpeMeneM,— 0 ueM nucaa eile K. 3. Huon-
KOBCKHil,— K mnpeoGpas3osanuio Bcell CoOJiHEUHOHM cucTe-
MBI, K CO3/IaHUIO HOO I P H P O A bI*™™.

Hcropuueckoit matoit 4 oktsibps 1957 r., xoraa 6bin
3anyiuieH DepBbl COBETCKHH HCKYCCTBCHHHIH CNYTHHK
3eMJd, OTKpHIBAeTCss 3M0Xa HCCACHOBAaHHA H
ocsoenuss Kocmoca.

Co3jaHbl cHCTEMBI aBTOMATHYECKOrO YNpaBJEeHHs pa-
KeTol B noJdieTe, obecneunBawiiiye CTaOUINIALHKIO NOJO-
JKeHHsl ee B MPOCTPAHCTBE M TOYHOE CJAECAOBAaHHE NO 3a-
JIAHHOM TPAeKTOpHHM HA yuacTKe pasroHa. [lnsi BoiBeje-
HHSl HCKYCCTBEHHOro CIYyTHHKA Ha OpOHMTY € 3anaHHBIMU
napaMeTpaMH HJAH [Js OCYLECTBJIEHHS KOCMHHYECKOro
noJjiera 3aJaHHOTO Ha3HAUeHHsT HeobXxonuMa ype3BhIuai-
HO BBICOKasi TOYHOCTh, C KOTOPOH JOJIXKHbI OLITH BBIIEP-

* UYenoseK H Bceenennasn., «Kommynncr», 1966, Ne 3, crp. 50.

** TepMun «Hoocepa» (OT rped.— pasyM, MbICJb) HPeAJOKHJI B
1927 r. ¢panuyscknii ¢pnnocod-nreanncr je Pya.

*¥%* TepMHH aBTOPa KHHTH; NPH 3TOM NOA «HOONPHPOJOH» OH NOA-
pasyMeBaeT KOPeHHOe npeoGpa3oBaHHE NPHPOALI Y€JOBEKOM MO CBO-
€My YCMOTpEHHIO, 0 CBOeMy pa3yMy, Ha OCHOBe BceX BHICOT 3HAHHH
H oco3nanHOf MM TexHHMKH. LlenecooGpasHoe HCMOJb3OBaHHE MHPOBO-
ro NPOCTPAHCTBA H KOCMHYECKHX TeJl B CBOMX OOLIECTBEHHBIX LEJSX,
NOKOPeHHe CBOeH BOJIe eCTeCTBeHHBIX CHJ NMPHPOAHL.
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XKAHBl PACUCTHHIC 3HAYCHHS KOOPAMHAT W KOMIOHEHTOB
CKOPOCTH B KOHLlE PA3TOHHOIO y4YacTKa. YCHOeHIHOe pe-
IleHde 3TOH CJOXKHeHlWell npoGJeMbl HpH 3amyckax
COYTHHKOB M KOCMHYeCKHX paKeT SIBJAAETCH BHIAAIOMIAM-
Cs1 TOCTHIKEHHMeM COBPeMeHHOH aBTOMATHKH.

OpueHTanusi HyXHa JIJs pelleHHss MHOTHX HayuYHBIX
s3agau. Tag, 415 psna uCCNENOBaHUB, CBA3SAHHHX C
ConHneMm, xenaTenbHO, YTOOBI CIYTHHK GBIl OPHEHTH-
poeaH B HanpasJeuun ConHna. Ilns ucenepnoanuil, cBfi-
3aHHBIX C 3eMJiel u atmocdepoii, HanboJjiee NOAXONS-
uledl sBJSIeTCS, NO-BHIMMOMY, OpHEHTalMsi, Korna oJHa
U3 ocefl COyTHHKAa HanmpaBjieHa K 3emJje, a japyras
COBNaJaeT C HampasjeHHeM ABHIKEHHS ero Ho opOHTe.
Hns acrpoduanueckux  uccnenoBaHuil, BuguMo, pa-
3yMHO HMETb CNYTHUK, COXPaHSIOIME HEW3MEHHOe MO-
JIOXK€HHE OTHOCHTEJIbHO 3Be3[.

Maruuromerp, YCTAHOBJIGHHBIH HA TPETHEM COBETCKOM
COyTHHKe, NMO3BOMHJ, NOMHMO H3MEpPeHHs MAarHuTHOTO
nonsi 3eMJH, NOJNYYHTH [JaHHble 06 OpHEHTALMH ChyT-
HHKa B OpOCTpaHCTBE M H3YyUHTh JBHIKEeHHe ero OTHO-
CATEJNBHO NEHTpa THAXKECTH. DTH LaHHHe HeOOXOLHUMBI
npH paclIn(ppOBKe pe3yJbTaTOR GOJNBLUIMHCTBA 3SKCHEpH-
MEHTOB, OJIHOBPEMEHHO NPOBOIMBIUHXCSI Ha CIyTHHKE.

Benen 3a nmepBeIMH NHJIOTHpPYEMBIMH KopabjsiMH B
KocMoc BeilleNl TpexXMeCTHHIE KOCMHYECKHMH KOpabJb.
Ha uem KoncrantuH PeOKTHCTOB MNpOBEpsa BO3IMOXK-
HOCTh OpHeHTanun Kopabasi no 3Be3naM, H3Mepss
BHICOTY 3B€3]l Haj BHAUMEIM TOPH3OHTOM. TeM CaMBbIM
Obl1a JI0Ka3aHAa BO3MOMKHOCTD B OYyAYIIMX MEXIJaHer-
HBIX [OJIETaX MPOM3BOAMTHL aBTOHOMHOE, ¢ 6opTa Kopab-
Jisi, onpeliesieHHe ero nosnoxenus B Kocmoce, npousso-
JIUTh pacieThl TPAEKTOPHH JBHXKEHHS.

Kocmuueckuéi Kopabnb, Jers no opburte, Bce BpeMsA
H3MEHSIET CBOe ITOJIOKEHHE B MpOCTPAHCTBE, Bpallasch
B pasHbix HanpabJjeHusix. IToCKOJNbKY 3KHMNAX HAXOLHT-
Cf B COCTOSIHUM HEBECOMOCTH, 3TO BPALICHHE HEOULYTHMO.
Ero MOXHO 3aMeTHTb TOJBKO MO YIJIOBOMY HepeMelle-
Huo Kopabnasi otHocHTenbHO 3Be3l, CosHIa H 3eMJH.
Ho B nio6ofi MOMEHT KOMaHIUp 3KHMAXKA, HOJB3YSCb
PY4HBIM YIpaBJieHHeM, MOXET COPHEeHTHPOBAaThL KOpabJib
TaK, Kak TpeGyer ofctanoska. Ecim B npeamaylnx
noJiletax 370 MOXKHO OBLIO CAENaThb TOJBKO Ha ydacTKax
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op6utsl, oceuieHHbix CodnneM, To Kopabib «Bocxon»
pacmojiarajl HOBOfi cHcTeMOH yHpaBJjieHus, KoTopas Mo-
3BOJISIIa OpPHEHTHPOBATH €r0 H HAJA 3aTEHCHHOH YacCThIo
NJI2HETHL.

Heckonsko pas 3a Bpemst nojera Baanumup Komapos
OpHeHTHpOBaJ Kopabip no 3emJjie, MO 3Be3[aM, 0O ro-
pusonty, no CoJiHLy, OLEHHBasi CBOM AcHCTBHS H paboTy
HOBOfl cHCTEMBl yNpaBJeHHsi C TOYKH 3PEHHS JIETUHKA
u uHxkenepa. Korga tpe6oBajoch @eOKTHCTOBY, pabo-
TaBllleMy C CEKCTaHTOM, KOMaHaup Kopabas Komapos,
ynpaeisisi «Bocxonom», nopoJibilie yaepXuBaj B Moje
WIJIOMHHATOpA TO MJH HHOE CO3Be3Nue.

BaxXpplM I1aroM B pa3BHTHH KOCMHYECKOH TEXHHKH
cTajno  OpUMEHEHHe Ha aBTOMATHUYECKOH  CTaHIMH
«30HI-2» 3JIEKTPHUUCCKUX PEAKTHBHBIX NJA3MEHHBIX [BH-
ratesiell, HCOOJB3OBABIINXCSI B KaueCcTBE OPraHOB ynpas-
MeHHs1 CHCTEMBl OpHEHTalluH. DoJBLIMHCTBO OGBEKTOB,
3aNyLIEHHBIX B KOCMHHYECKOE MPOCTPAHCTBO, HYXKAETCSH
B opHeHTanMM H crabunnsanud. COyTHHK JOJXKEH <BH-
netb» CoJiHie Tak, uToOH Ha MNOBEPXHOCTH COJIHEYHBIX
Gatapell coJHeuHBle Jy4d Tajajid noj NPsSMBIM YIJoM.
Ina stux Ledefl KocMHueckHe OOBEKTHI CHabmKaloTcs
crenuaJbHON CHCTEMOH OpHEHTALMH, HMCIOLICH B CBOEM
CuCTaBe pPEAaKTHUBHble JBHraTesn JJisi pasBopoOTOB KOC-
MHYECKOH CTaHIHMH B npocTpancTse. OObIYRO cHcTeMa OpH-
E€HTANMN BKJAKUYACTB cebs HECKOJBKO Nap TAKHX JABUraTe-
jefi. 3agaua OpHeHTALMYM Ha aBTOMATHUYECKOH CTAHLMHA
«30H4-2» GblIa pellleHa OpH TOMOILM CHCTEMBI, HCIOJIb-
gytomefl Kak oObluHblE, TAK ¥ MJIa3MEHHbIC JBHFaTE/H.

Ha GoaplioM paccTOSHHH OT 3€MJH CHCTEMa OpHeH-
tauun ObWla AepekjIoueHa Ha Ma3MEHHHIE JIBUraTesd,
B TEYCHHe NPOAOJKHTENLEOrO BpeMCHH OHH MOIJAePHKH-
Banu TpebyeMoe TOJOXKCEHHe CTAHIHUH OTHOCHTEJBHO
CoJanna.

[Tocanka coBeTckOi crtaHmmu Ha JIyHy, nepBbil B
MHpE HCKYCCTBEHHHII cnyTHHK JIyHbl W Hpyrne KoCMH-
yecKHe 3KCIEpPUMEHTH Tpe6oBaiH Ou€Hb TOYHOH OpHEH-
Taluyu annapatos.

B pesyabrate ke nosera kopabas «Bocxon-2» nosay-
YyeH ONLIT ABTOHOMHOH HABHIAIMM KOCMHYECKOro Kopaol-
as. Komanmup kopabns [Nasen bBensie copueHtupoBal
KopabJib, BHINOJAHW HeoO6XOAHMble ONepanud no Noaro-

233



TOBKEe K BKJIOYCHHIO TOPMO3HON JBHUTaTeNBbHOH cHCTe-
MBl H B HYXHBI MOMEHT BKJIOYHJ TOPMO3HYIO JBHra-
TeJLHYI0 ycraHoBKy. KocmonaBThl kKopabas «Bocxom-2»
NOJYUHJIH 3aMeuaTesJbHYI0 BO3MOXHOCTD HCCJIELOBATH
(haKTOpbl KOCMHUYECKOro MpOCTpAaHCTBA, KaK cpenbl OOH-
TaHUS, He TOJNBLKO BHYTpH kOpabJsi, HO ¥ 32 €ro npeje-
JlaMH.

BroMexaHHKa JBHXKEHHH B YCJIOBHIX HCBECOMOCTH
siBJiseTcst HOBOH mpobGsemoi. BoJiee Toro, BepBhle mpen-
CTaBHJIaCh BO3MOXHOCTb H3yduaTh OHOMEXaHHKY B CBO-
6oaHom Ge3omopHOM NPOCTPAHCTBE, JHLICHHOM BO3AyLI-
HO#l CpeAdl, B YCJOBHSX, KOIia 4eJIOBCK He HMeeT 00bly-
HBIX 3pHTEIbHLIX OILYLICHHH, TOMOraloUIUX €My OpHEeHTH-
poBaThcsi B mpocrpaHctBe. Haxonsich BHe kopalis, Koc-
mounast A. A, JleoHoB ofcnenoBan HapyXHYIO MOBEpX-
HOCTB KOpalJisi, BKJIOUHJ KHHOKaMepy U IpOBeJ BU3yalib-
Hple HabJoneHuss 3€MJH M KOCMHUYECKOro TpOCTpaHCTBA
(puc. 86). Co3manme KocMuueckKoro ckadanapa paaet
HaM BO3MOXHOCTH 00eCnednTh aBTOHOMHOEC CYLIeCTBOBA-
HHEe M aKTHBHYIO JIESITENIbHOCTb HeJOBEKA B Pa3/IHuHbIX
YCJOBHSIX KOCMHYECKOrO0 MpOCTPaHCTBA M Ha HeOGeCHBIX
Tenax.

B cBfisM ¢ OTMeyeHHBIMH BLICOKMMHM MePCNEKTHBAMH
OCBOCHHSI MHPOBOTO MPOCTPAHCTBA OONBILIOH HMHTEpEC
NpeACTABASIOT yXKe H3yueHHblC HEKOTOpble OCOOEHHOCTH
u ncHxodu3noJoruueckne AEHCTBHS NpPOCTPAHCTBEHHOM
OpHEHTUPOBKH yelOBeKa.

1. B OK0J0O3eMHBIX YCJIOBHSIX, PH NojieTe B Bo3fyXxe.
Tox nmpocTpaHCTBEHHOH OPHEHTHPOBKOH B OOBIYHBIX yCJIO-
BHSIX HAauleil MaHeThl MOXKHO NOHHMATh CIIOCOOHOCTD ye-
JIOBEKA M MKHUBOTHBIX OLEHHBATh CBOE NOJOKEHHE OTHOCH-
TEJBbHO HANPABJAEHHSI CHJB TAXECTH H OTHOCHTENbHO
pasnuuHbIX OKpy2Karolux o6bekros [21].

Ecan cuna TsXKeCcTH B Pafie CAyYacB MOXKeT CyIIecT-
BOBATb H3OJHUPOBAHHO OT BTOPOIO KOMIIOHEHTa, TO
oKpyKamwiine O6beKThl BCerna 3mkayrcst Ha Gase mep-
BOTO.

OTpaxeHne MPOCTPAHCTBEHHONO TOJOXKEHHS Teja
OTHOCHTEJBHO IJOCKOCTH 3eMau (M HanpaBjieHHs
CHAB THXKeCTH) B KaxXAbll MOMeHT obecneyuBaercs
NpH INOMOLLY 3PHUTENBHOrO (ONTHUECKOro), CTATOKHHeE-
THuecKoro  (BectuGynsipHOro), NPONPHOLEHTHBHOIQ
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Puc. 86. Ilepsviii 8 mupe sbix00 uenosexa u3 xopabas 8 Kocmuue-

ckoe npoctpancreéo. Caeea — neruuk-kocmonast A, A. Jleowoe

(CCCP) e cneyuarvnom cxagandpe. Brusy — xopnyc kopabasn
¢Bocxod-2»



(MBIIEUHO-CYyCTABHAS UYBCTBHTEABLHOCTD), KOXKHOMEXAHH-
4eCKOTO W JPYruX aHaJH3aropoB.

Bocnpusitne pacnofoxeHuss OmHOTO OGBEKTa BHell-
Hero MHpa Mo OTHOLIEHHIO K APYroMy H K HabGJIOLATEJI0
He O0O0yC/OBNHBAaeTCsl CHELU(UUECKOH AeSATENBHOCTHIO
KaKoro-jiuéo OIHOrO aHaNH3aTOpa, a 3aBHCHT OT BCeX
BMeCT€ B3SITBIX aHA/JU3aTOPOB (ONTHYECKOTO, 3BYKOBOI'O
M XHMHYECKOro 0OOHSIHuUS).

PasppaxutensmMy s ONTHYECKOTO — aHAAH3aTOpPA
SIBJISIETCS CBETOBAsI 3HEPIHs, a JUis OCTaJbHBIX — MeXa-
HHHUECKas.

Ilpu opmenranun B IPOCTPAaHCTBE BEAYUIMM SBJASETCH
SPHTCJLHEIN aHaNH3aToOpP.

BeprukanbHoe NOJOMKEHHE TeNa, SBHBLICECH PE3YJib
TaTOM OOLICCTBEHHO-TPY/IOBOH TPAKTHKH ueJiOBEKa, IO-
C/YXHWJIO HCXOAHBIM OCHOBAHHEM IJist BHIDAGOTKH TaKHX
OpeACTaBJeHAH, KaK «BepX» H «HH3», <COpaBa» H <«CJe-
Ba», «CAEpPEAM» U «C3aAM».

YesoBeK BOCHPHHHMAET MOJOKEHHe COGCTBEHHOrO
TeJla OTHOCHTCJIBHO TJIOCKOCTH J3eMJH ¢ MOMOILBIO
qyBcTB. Tak e BOCOPHHHMAETCS PACNOJOXKCHHE O6beK-
TOB BHENIHEro MHpa.

Hubopmanus, nocrynmafomass OT OpraHoB 4yBCTB,
o6o06waercsi ONpeieseHHBIMH y4acTKaMK KOpbl TOJIOBHO-
ro Mosra B 0co0y1o ¢GyHKIHOHAJNBHYIO CHCTEMY, KOTOpas
NO3BOJISIET YEJIOBEKY MPABHJBHO OpHEHTHPOBATBHCS B
NpOCTPAHCTBE.

B xXome AJMTENBHOrO HCTOPHUECKOrO0 pPa3BHUTHS YeJsO-
BEK I/l OpHeHTalMH B MOPOCTPAHCTBE NOJb3OBAJCH eC-
TECTBEHHLIMH OPHEHTHPAMH.

C nosiBfieHHeM aBHALMHM 3TOr0 OKa3ajoCh HeAOCTa-
TOYHO. B JeTHY!0 NPaKTHKY BHEIPHJIH HABHralHOHHBiE
npuboptl. B moaaBasiomeM dwHcsie CIyuaeB NOKas3aHHs
NpuGOpOE ObJIH NPaBHJABHBIMH, @ OILYLIEHHS JeTuH-
KOB — JIOMHHIMH (HJUIIO3HH MOJIOXKEHHS Tesa NHJI0Ta B
NpOCTPaHCTBE, KPEHOB, BpaileHus!, IIaHUPOBAHUS, NEpe-
BEPHYTOrO MOJEeTa U T. 1.).

C ncuxosoruueckofi TOUKH 3peHUs OCOGEHHOCTH MOJe-
Ta 1Mo npubopaM -— 3TO Nepexol OT OOLIYHOH, Henocpen-
CTBCHHON ODHEHTHPOBKH, CBSI3aHHOH C €CTeCTBEHHBIMH
OpHEHTHPAMH, K OpHeHTHPOBKe, 0OYCJIOBRJICHHON MOKasa-
Husimu npubopoB. M xotsi opueHTHpoBaHHe NO MpHOO-
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pam TaKxe oGecneunBaeTcsi 3peHHEM, CTPYKTYpa mpo-
[ecca COBepUICHHO MEHSICTCS.

«B 0bpuHOM nosieTe, B CHCTEME «deIOBEK — JeTaTelb-
HBIH  annapar — okpyxawilas 06CTaHOBKA» Beyllee
3HAYeHNe npHOOpeTaeT HMEHHO <«OKPYXK a0 0la s
006CTaHOBK a».

Ot nunota tpebyercst otuernnBoe BOCOPHATHE HaseM-
HBIX OpHCHTHPOB, 4TOGH MNPABHJBHO CTPOUTb pENHM
nonera. Ilpu 3TOM OKa3biBaeTCst BO3MOMKHBIM JOOyCKaTh
GoJIbLINE OTKNOHEHHS O KypCy M BLICOTE, TAK KAK BCEr-
la  MBICIVMMO HCOPABJCHHEe MOOJOXEHHs CcamojieTa B
HYXHbIl MOMEHT BpeMeHH Gaaronaps BH3yaJIbHOH OpH-
entanud. Ilyukr, or KoToporo nuaoT Hauumaer cosua-
BaTb CXeMy OpHeHTaluW, JIeXKHT BHe CamojeTa, Ha
MECTHOCTH,

Curyanusi pesko Memsiercs mpw nepexone K MUNOTH-
poBanuio mo mpu6opam. Llentp opuenTHpoBaHHs ncuxo-
JIOrHYECKH NepeHOCUTCs B KaGHHY camoJieTa, B camoe
G/IMXKHEE OKDYXKeHHe NUWJIOTA HJIM [AXKe CaM JeTd UK
CTAHOBHTCS BeAYLHM HEHTPOM.

B s1ux ycnosusx uenoBex cymHT 0 cBOoEM MeCTOMOJO-
JKCHHH B MPOCTPAHCTBE HE B pe3yJbTaTte HENOCPeACTBEH-
HLIX BNEUATJICHHH OT €CTECTBEHHBIX M K TOMY e MpH-
BBIYHBIX ODHEHTHPOBOK, 8 TPH NOMOLIM CHCTEMBl TeXHH-
YECKHX YCTPOHCTB, KOTOpBIE KAK Obl «BKJIHHHBAIOTCS®
MEXNy OpraHaMu 4YyBCTB JIeTUHKa HJIH KOCMOHABTA H
RefCTBUTENBHOCTEIO. KpoMe Toro, uH(OpManus, nocTy-
fnaomas K nuloTy oT NpuGOpOB, OKA3bIBAETCS, KAK Mpa-
BHJIO, 32KOAMPOBaHHOH  (3awudpoBaHHOi), H nepen
JIETYHKOM BO3HHKAeT HOBasi 3ajnadua pacKOAHPOBAHHMS,
OOLIYHO OTCYTCTBYIOlAs NPH BH3yaJbHOM mnosere. Inas-
Has e TPYAHOCTb TAKOH AEeMPPOBKH-— B DACKpHITHH
CMLICJIOBOrO 3HAYeHHsl KaXKJOro CHrHala B KOHKPeTHOI
o6CcTaHOBKe.

CoBpeMenHas TexHHKA pacrer ¢ (paHracTHuecKoll &bi-
cTpoTol. CKOPOCTH NONIETOB CaMONETOB MPEeB3OLLIH CKO-
pOCTH 3ByKa, a BHICOTH — cTpatocdepy. CeromHs cko-
pocta nocruraior 3000 km/4, a BbicoTa paBHAa nouwTH
35 km.

«IToner Ha Takux mamuHax,— numer B. Hugurun,—
TpebyeT OCHOBATeNbHOH NOArOTOBKH, HanpAXEHUS CHJL
Orpomuasi T51roBOOPyKEHHOCT KpBUIaThlX  «MOJIHHU{I»,
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GhicTpast CMEHa PEXHMMOB, COJHMAHEIN NOTOK HH(OpMALHH,
moctynaioleli K JNETUHKy, MEPErpy3KH, YCKOpEHHS,
BHGpallUk OCNOXKHAIOT pabory B Bosayxe. K ToMy ixe,
4yToOBl HOJHOCTBIO HCHOJB30BATh CBEPX3BYKOBble DEKH-
Mbl TI0JIETA, HALO0 XOPOWIO 3HATH 3aKOHB TasoBOH AHHAa-
MHKH, paJMOSJeKTPOHHKY, ABTOMATHKY. ¥ JeTuHKa HeT
BpeMeHu rajaTh: dYTO 32 JlaMnouka 3aropenack Ha
ta6no curnasnzaunuu? MHOM pas aonu ceKyRHAbl OTyCKa-
I0TCSL €My Ha NpUHSITHE pelleHHst, HOO KpbUIATas MalluHa
CTPEMHTEJIHO BbIMAXHBaeT C 3€MJiH B BEPXHHE CJOH
crpatocheps! HJIH MOJHHMEH mNepedepKHBAeT TOPH3OHT,
o6pyllIBasi HA 3eMJII0 3BYKOBYIO BOJIHY...

..Maiiop VBapoB xJagHOKpPOBHO Hal/iofal 32 MOKa-
3aHHSIMH CTPEJIOK H HHAHKATOPOB, KOHTPOJMPYIOUIHX
paboty Bcex cucTeM. B 1ionie ero 3peHns B CaMblX pas-
JIVUHBIX TOJIOXKEHHSX HAXOAWIHCh PbIYarH, KHOIKH, Ile-
pekJIouaTeNy; MaTOBO MOACBEUHBANM C TiaHe]eH 3ele-
HLIM OTHEM JaMIOUKH-CHTHAJH3aTOpH. PannoanekTpoH-
HOe o6GopyldoBaHue oOecmeurBaso CaMOJETOBOKICHHE,
BILIOTH OO TOYHOTO BLIEOJA MAIIHHBI HA a3pOApOM...

..HeT npenena ckopocTsiM COBPEMEHHBIX CaMOJIETOB —
npeofoneH 3ByKOBofi Gapbep, OyxeT NpeofoJeH H Ten-
a0Boft. A pa3 Tak, TO TOTOB JIH PsOBOM JETYHK K IHJIO-
THPOBAHHUIO Ha MOLOGHBIX PEXKHMAX?...

..TOBOpSi CJIOBAMH OJHOINO H3 HAlINX TreHepaJbHbIX
aBMALMOHHBIX KOHCTPYKTOpOB: Bce Oapbepnl, OrpaHH-
yyBaIlHe = POCT CKOpOCTeH JieTaTesibHBIX aNMnaparos,
CYILECTBYIOT He CTOJMBKO B NpHPOAE, CKOJIBKO B HAUIHX
3HAHUAXY..."

OcyliuecTBasisi JHHAMHUECKYIO OpHEHTALHIO B moJere,
IWJIOT JOJIKCH MOMHHTH O COOTBETCTBYIOWIeH mudopma-
LLMH, NOJYYCHHO# B HejaJeKoM NpomnoM (7. e. obaanathb
XOpOlIIeH -ONepaTHBHON MaMATbIO), a TakXe NpeiaBHACTD
CBOe MECTOHaxOXKJeHue B HelaslekoM OynyuleM.

He MeHee BaXXHO H TO, YTO JIETYHK HJH KOCMOHABT B
3aBHCHMOCTH OT CKOPOCTH JICTATENBHOrO annapara H Xa-
pakTepa OKpyKamouuefi BHellHell 0OGCTAHOBKH B BIH y XK-
Jed 4YuTaTh TnNoOKasaHus npubopos
onpeneassTh CBoe MNPOCTPaHCTBEHHOC NO-
JOXeHHe B HaAaBJI3aHHOM eMy TeMOe.

* Xomzaeune 3a «Jlpa sByka» (penopram ¢ a3poApoMa CBEPXCKO-
poctHex camoneros), «[lpasna» or 20 ceutibpa 1970 r.
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Besikue monieTHl Ha pasNMUHBIX THOAX CAMOJNETOR He
Gesonacubl. OGLIUHO JIETYHK NpH ABapHH CaMoJeTa B
nosete npeirasn ¢ napauoroM. Ho okasanoch, uto mpu
ckopoctH nojtera 500 km/u u Gonee nNpexHHe npHEMBI
BBIXOJla M3 camoJieTa yepe3 OOPT WM uepes HUKHHE JIo-
KM CTajli HEBO3MOXKHBIMA. OrpoMHOH cHABI BO3AyWHbIH
NOTOK MpEerpaxiaer NUJOTY AOCTYN B OTKPHTOE NMpPOCT-
pancrso. Ilostomy mnorpeGoBanock CO3AaTh CHCTEMY BHI-
TaJKNBaHHSL JIETUMKA M3 CaMOJIeTa NpH NOMOIIM Kara-
NYJBTHL

KatanynbtnpyeMble Kancy/iw, KaGHHB € aBTOMAaTH-
YeCKHMH npu0OOpaMH M MNapalliOTHBEIME CHCTEMaMH —
HaNbHEHWIMA IIar BOEpeid B CO3LAHMH HAaJeXHbIX
CPeACTB CNaceHHusl 3IKHMa)Kell CBEPX3BYKOBHIX JeTaTelib-
HBIX annaparos.

OGyuenue npenKKaM ¢ NapamioToOM U KaTanyJbTHPOBA-
HHIO MpPOHCXONMUT HA 3eMJe, HAa CHELHAaJIbHbIX TpeHaxKe-
pax. OHu nosponsioT OTpaGoTaTh yKAAAKy NapaioTa,
€ro pacKpeITHe, H3rOTOBOYHYIO MO3y H BCe NPHEMBI, KO-
TOpble JOJIXKEH BBIMOJNHHTBL JIETYHK. DOJBINOE 3HAueHue
HMeeT TNCHXOJIOrhueckass noaroroBka. [Ilpasusa kara-
Ny/AbTHPOBAHHUS OYeHb KECTKH M ISl JIETUHKA SIBASIIOTCS
32KOHOM.

Kakux pesyabraToB MOXKHO JOCTHUB, MOKAa3biBaeT
ONBIT CTapiliero npenojabaTesiss TamMOGOBCKOrO BHICIIErO
aBHALMOHHOro yymjuilla noanoskosuuka Caskuna Hea-
Ha VBanoBnua. 3a Tpy ¢ NONOBHHON JECATHETHS CAyXK-
61 B BBC M. H. CaBkun npwiran ¢ BeicoTsl 11 Thic. # 1
¢ BoicoTHl 100 m. [lpriran ¢ TpUALATH THOOB CAMOMNETOB
M ¢ copoka tunamu napaunoroB. Chyckalics nog Kyno-
JIOM OapaloTa AHEM M HOYbIO, B XOpOLIHE JIHH H B He-
HacThbe.

Ha 1 okrsi6pst 1970 r. 57-netnuit Cabkun COBEPIIHII
cBoii 6004-if npekOK. B yunnniie MOACYMNTANH, YTO 32
MHHYBIIHE TOAbl OH Haxoiwicss 33 4 B cBOGOHHOM ma-
LEHUH, T. €. JeTan B BO3JyXe, HE PACKpHIBas napamiota,
co ckopocThio 50 am/cex B obuiefi caoxuocta 14 000 foml
W3 stux undp B ceoGonmom napenns— 6000 xu! On
720 4 Haxomwjics ORMH B NpHU3EeMHOM MPOCTPaHCTDE.
Bnaronaps csoemy wmymectBy m onmity, Hu pasy Bui-
HYXICHHO HE OTKPLIBAN 3aDacHOf NapallioT, MpeKpacHo
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OPHEHTHPOBAJICA B BO3LyXe H ONyCKaJCHd Ha 3eMJIO B
HY>KHOM MecTe”.

2. B Kocmoce mpu opGuraabuom noere. J{o mocjen-
HEro BpeMeHH NCHXO(H3HOJOrHYeCcKast OPraHH3aLUsi ye»
JIOBEKa, aKTHBHO JEHCTBYIONlCro Ha 3eMJie, He COMpHKa-
€ajiack ¢ HOBHIMH ycJoBHsMH KocMmoca H KOCMHUYeCKOra
noJleta, HCTOpHUECKH OBlIa K HHM He mpHCAOCcOGJieHa.

Tlocnennue moctukeuus B 06JiaCTH KOCMOHABTHKH OT-
KPBUJIH OrpPOMHBIE MEPCHEKTHBLl HCCJEAOBABHS KOCMHUecC-
Koro mnpoctpaHctBa u njaHer CoNHeuHOR CHCTEMH
aBTOMATHYECKHUMH CTaHUMAMH, KOCMHueCcKuMHu Jjabopa-
TOPHAMH, MHJIOTHpYeMbIMH KOpabsisiMH ¢ mepepaueél Ma-
TEpPHAJIOB MCCJICIOBAHMN NO pajHOKaHalaM H HX NpsiMOH
JIOCTABKOH Ha 3emaio.

B 1911 r. K. 3. LlnonkoBckuii nucan: «Bepxa u Husa
B pakKere COOCTBEHHO HET, HOTOMY UTO HET OTHOCHTEJILHOM
TSIKECTH, H OCTaBJieHHOe 6e3 ONophbl TeJIO HH K KaKoM
CTeHKE paKeThl HE CTPeMHTCSsl, HO CYOBEKTHBHBLIE OILILYIlle-
HMA Bepxa W HH3a BCe-TAKU OoctaHytcs. Mbl uyBCTByeM
BEpPX H HH3, TOJBKO MeCTa HX MEHSAIOTCH € NepeMEHO
HafpaepJenusi HAaUIero Tena B OpocTpaHcTBe. B cropome,
rie HaUla roJioBa, Mbl BHJIHM BepX, a rje HOTM — HH3.
Tax, ecain Mbl ofpamaemcsi ToJIOBOH K Halllefl MJAHETE,
OHa HaM DpejcTaBiseTcss B BbICOTE; OOpallaeMcs K Hel
HOl'aMH, Mbl NOTpyxKaeM ee B 6e3iHy, HOTOMYy 4YTO OHa
KaxceTcsi HaM BHH3y. KapTHHA rpaHano3Has u Ha NepBhId
pa3 cTpallHas; NOTOM INPHBHIKaellb H HA €aMOM Jelle
Tepsielb NOHsITHE O BepXe H Huse» [30].

Oco6eHHOCTH MPOCTPAHCTBEHHON OpHEHTALlMH YeJOBeKa
MpH HEBeCOMOCTH H3yuaJiuCh elle A0 MepBoro mnoJera B
Kocmoc, 2KCOEpHMEHTH BHIOOJHSJINCh Ha PEAKTHBHOM
caMoJieTe, B KOTOPOM BOCHPOHM3BOAMJIOCH KpPaTKOBpPEMEH-
HOE COCTOSIHHE HEBECOMOCTH.

Bor sanuce 0. A. T'arapuna nocjie nepBoro Takoro
TpeuupoBoyHoro noseta: ..«Ilpa BBOZNE B «rOpKy» NpH-
XKAaJ0 K CHACHHIO. 3aTeM CHIEHHE OTOIILNO, HOTH MPHUNOI-
Haauch ¢ nojaa. ITocMorpen Ha npubop; MoKas3wBaeT He-
pecomocTs. OmyilleHne TpusiTHOH Jerkoct. IIpoGosad
JIBHraTh pyKamH, ronopoil. Bce monyvaercs Jierko H cBO-

* B. KomoB. Oaun na oxun ¢ nebom; H. I'na n xos. Kpecno
B Bo3tyxe. «Henens» or 21—27 centsibpa 1970 r.
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6onno. Ilofiman nnapawoouMii mepen JIHIOM Kapaunaum H
HIJIAHF KHUCJOPOAHOro npubopa. B npoctpanctBe opuen
THpOBaJicsl HopMaJbHO. Bce Bpemsi Buzen HeGo, 3emJio,
KpacuBble KyueBhle oGnaka» [21].

BHnonusis pasnuuHbe MaHeBpbl, KOCMOHABT JIOJIXKEH
YeTKO NpeAcTaBAsiTb, KaKoe MOJOXKeHHe 3aHHMaeT Ko-
pabJb OTHOCHTEJIBHO FOPH3OHTa 3eMJH HNH Apyroro ofb-
€KTa B NPOCTPaHCTBe W B KaKOM HanpaBJieHHH OH [BH-
)ercsi. Bor 4yto pacckaswiBaer B. @. Brikosckuil 06 opu-
€HTAIlHH B MoJieTe:

«Ilocne BKJIOUEHWs PYuHON OpHEHTaLWH CTan HCKaTb
3emaro. IlocMorpen B maawomuuHatop ¥ Bo <«Baop».
Bo «B3aope» c6oky BHIHescsi Kpaellek ropudonrta. §I Gu-
cTpo cooGpasuil, YTO MNPABbLIN HJAJNIOMHHATOP HaXOAHTCH
BBepXy, B 3eHHTE».

Pa6oras pyuxofi ynpassenusi, Komaunup kopabns npa-
BHMJIBHO €r'0 COpHEHTHPOBaJ™.

UTo0bl COpHEHTHPOBATH KOPa6ib, KOCMOHABTY He0GXO-
IHMO BKJIOUHTb €70 B CXEMY CBOEro Tesla M HMeTb UeTKOoe
npencTaBJleHHe O CBOEM IOJIOXKEHHH BMeCTe ¢ KocMMyec-
KuM KopalJilem OTHOCHTeNbHO ropusosita 3eman [21]

Bonpiine €n0XKHOCTH BO3HHKAIOT NPH B3aHMHOM Ma-
HeBPHPOBaHUH KOCMHUECKHMX anmnaparoB. Moryr, Hanpu-
Mep, €03/aBaThcsl MOJOXKEHM#A, KOrjla KOCMOHAaBTY He
OyZeT BHAHO HH 3eMJH, HH APYTHX OopHeHTHpOB. Takas
CHTyallsi TOJAy4YHJa Haspadnue «OGe30pHEeHTHPOBaHHOE
3pcHHe» (CM. CHOCKY Ha cTp. 258).

B ycnoBusix HeBeCOMOCTH HH OfHO H3 MOKa3aHuH Op-
TaHOB UYBCTB, KpOMe 3peHHs, KakK MNpaBwWio, He JlaeT
BepHofi mH(QoOpMalNK AN OpPHEHTAUWM B NpPOCTpaHCTBE
3a npejfenamMy 3eMJIH.

B kaGune kocMuueckoro kopaGnsi ueslOBEK He TOJBKO
3PHTENILHO «ONHpaercsi» Ha OKpyKaioume ero mpuGoph!
H [peaMeThl, HO H moJydaeT 0oJiblloe KOJWYECTBO HH-
dopmauun NOCPeACTBOM TaKTHJABHOH YyBCTBHTENBLHOCTH
OT KpecJsia, NpHBA3HON cHcTeMbl, cKadaHzpa W T. I

Oco6ento BoapacTaeT poJb 3peHHs AJii OPHEHTHPOBKH
PH BHIXONle YeJIOBEKa M3 KOCMHYeCKOro Kop.abias B Oes-
OTOpHOE DPOCTPAHCTBO. 3Aech KOCMOHABTA CBA3LIBAET

* B. Jle6enes. Touka onopw — 3emas (ua opbute «Coio3-Os,
vam KoMMenTapu#t). «[lpaBna» or 10 uons 1970 r,
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¢ gopabnem TONbKO THOKHA (aj, KOTOpHH B KaKOR-TO
Mepe ABJASIeTCS 3JeMeHTOM OMNOpbl, HO B pelylupoBaH-
HOM BHJe H B HeKOTOpoH cTeneHH «ckadadap», BKIIO-
YeHHBIH B «cxeMy Tenar». B 3Tol cuTyauuu oTnajaior Bce
TAKTHIbHLIE H MHIIEYHBIE OLIYUIEeHHs, BO3HHKAIOLHE OT
NPUKOCHOBEHHS! K OTHeJNbHBIM JAeTaNsiM U IJIOaAsiM
onopel B Kabune.

VY uenoBeka «paspywlaloTcsi» MNCHXOJIOTHYECKHe Tpel-
CTaBJIEHHS O CBOeM IOJIOKEHHH, OCHOBAHHbIE HA pasJny-
Hex  omyulenusix. OH BHHYXIeH OpHEHTHpPOBATLCS,
«ONUpasfAch» JWIUIb Ha 3puTeNbHble BOCHDHSTHSA.

Kocmonapry A. A. JleonoBy ynanoch cienaTbh He-
CKOJTbKO 3apHCOBOK KOCMHYECKHX Meli3axel KaK BO Bpe-
Msi DoJeTa, TaK U MO NAMSTH NOCJe BO3BpalleHHs Ha
3emMio.

A. A. JleoHoB coBepwiny 5 oTX00B OT Kopalnas u nof-
XOIOB K HeMy, MpHueM camblil mepBHiHl oTxon Owul cre-
Jad Ha 1 M C Uesabl0 OpHeHTAIWH B HOBHX YCJIOBHfIX.
Bot ero BrieuatsieHus 0 Bbixoie B OTKpHTHIE Kocmoc:

...«Ilocne BbixoOma ¥3 MIO3a M JIETKOTO OTTAJIKHBAHHS
NpOU30ILIO OTHeNleHne OoT Kopalas. Paj, MocpencTBoM
KOTOPOrO OCYLIECTBJAANOCh KpPeIUIeHHEe K KOCMHYeCKOMY
annaparty H CBsi3b ¢ KOMAaHIHDOM, MeJJeHHO PacCTsHyJ-
cs1 Bo BClo anuny (puc. 87).

...OTX0IB OT KOCMHYECKOTo anmapaTta OcCyl1ecTBJs-
JYICh CMUHON € YoM HakJoHa Tesaa B 45 rpanmycoB &
OpONOJILHON OCH INJI03a, a8 MOJAXOAb! — TOJIOBOH Bliepe],
C BBLITAHYTBIMH pYKaMue AJs TNpenynpexieHus yaapa
HJIJIOMHHATOpPA repMolLleMa O Kopabab (HJH «pacniac-
TaBUWIHCh» Han KopabJyeM, Kak B cBOOOJHOM mNajieHVH
Han 3emJefi npu napamotHoM npuixke). [lpw nBuxke-
HHSIX OPHUEHTHPOBATbCH B NPOCTPAHCTBE MNPHXOAHJIOCH
Ha aBmxkywuiics kopalbap u «crosuwee» CoJiHLE, KOTO-
poe GbLJIO HaJ rOJOBOW HJH 3a CIHHOM...

[Ip#a onHoM u3 OTXOLOB B pe3ysbTaTe OTTAJIKHBaHNA
OT KOCMHHECKOro kopabasi mpousollsa CJAOXKHAR 3aKpyT-
Ka BOKPYr nonepeusofl u npojosbHofi oceél Tena. Ilepen
rJlasaM#B CTaJlu TPOMJbIBATh HEMHraiolllBe 3Be3in Ha
tdoHe TeMHO-GHONETOBOrO € MNepexofoM B GapxaTHywo
uepHoTy Oe3nonHoro HeGa. B HekoTOpbIX clyuasx B
noJie 3peHHs Nonagand TOJNLKO NO nBe 3Be3fb. Buj
3Be3n cmensiica BugoM 3eman u Connna. Connue GO
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Puc. 87. Peanvuous «asTonoprper» Kocmounasra A. Jleonosa «Had
Yeproim mopems

OueHb SIDKAM | MNPEACTABAANOCh KaK Obl BKOJIOUEHHBIM
B YEPHOTY Heba.

Bckope yroBasi ckopocTh camamnach 3a cuer CKpyuu-
Banus ¢ana. Bo Bpems Bpamenus, xors Kopabnsi » He
ObI0 BHAHO, MPEACTABJEHHE O €ro MECTOHaXOXACHUH
COXPAHHJIOCH MOJIHOCTBIO M AE30PHEHTALMH He HAGJIO-
Aanocb. O cBoeM nosoxkeHHn B IIPOCTPAHCTBE 1O OTHO-
IIEHNIC K KOpalio MOXHO 6biJIo CymHTh 1O nepeMerniaio-
IuMCsl B moJie spenusi 3Besnam, Coanuy u 3emse. Xo-
pOLINM OPHEHTHPOM sIBAIfJICA TakXKe (aJs, KOrAa OH Obli
MOJIHOCTBIO HATAHYTHIM» [21].

Y monefi Ha 3emse nonsTHe «rnepexon» o6HIYHO CBSi-
3aHO ¢ xombGoi. B ycnoeusx HeBecoMocTH maTH mo
MOBEPXHOCTH KOpabnisi, uTo6H, K NPHMEpY, MHONAcThb B
ApYrofl, B OCLIYHOM CMEBIC/IE CJIOBA HeNb3H — HeT OTOPH!
NON HOTaMH, HET CuJ, MPUKHMAOUIMX YeJoBeKa K [Mo-
BepXHOCTH. COBepLINB TaKol mepexop BIePBHE B MHpE,
E. B. XpyHoB pacckaswbisaer:

«Eme Ha 3emse, na Tpennposkax, mu HaIllJIH, YTO Me-
pemewiatbes B Kocmoce, «nepexoauth» no Kopabnio us
OLHOTO MeCTa B [pyroe Jyuuie BCero... #a pyKax
(puc. 88), Hcnosb3ys KecTKwe mopyuHs s OMOpHL..,
Tak, «na pykax», nepemwes s mo TIOBEPXHOCTH
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Puc, 88. Kocmonasr A. Eiucees nepexodur us xopaban «Cows-5»
8 kopabab «Coro3-4»

op6uTanbHON CTaHLKMH B OTCEK Kopabss «Co103-4» (cMm-
CHOCKY Ha cTp. 258).

Avepukancknfi KocMouaBT J. YaiiT npu BeIXOAe ¥H3
KoCMHuueckoro Kopalns Obil BOOPy¥eH <«KOCMHYECKHM
[HCTONEeTOMY», MO3BOJISIIOIKMM MaHeBpHPOBaTh NpPH TOMO-
II{H rasoBbIX peakTHBHHIX CTpYH.

«Jlns netHol neaTeabHocTH,— numer b. C. Aasikpuu-
CKMil,~ XapakTepHO TO, 4TO Je(HUAT BpeMeHH, Kax
NpaBuJo, WCYHCIAETC JOMSIMH CEeKyHIbl, CEKYHIAMH H
TOJNILKO B PENKHX C/Iy4asX MHHYTaMH, MEXKIYy TeM Kak B
yCJOBHSIX 3¢MHOrO CyIIECTBOBaHHs yalle BCero HepocTa-
TOK BpeMeHH, eCJd OH BO3HHKaeT, HMeeT OObIYHO ro-
pasno GOJbINYIC PasMepHOCTb» [21].

[lpu ymnpaBieHun KOCMHuecKHM Kopabyiem BaKHOCTb
yyBCTBA OLIEHKH BPeMEHH BO MHOFO pas BO3pacTaer,
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Tak, HeTouHasi OpPWEHTALMA MpH BKJIIOYEHHH TOPMO3HOH
JBHraTe/bHOH YCTAHOBKH BO BpeMs NOCANKH BPYHUHYIO
co3jaet yrposy mnepexona KOCMHYECKOro KopabJsi Ha
Takyile op6uTy, ¢ KOTOpOH OH HE BO3BPATHTCA Ha 3ewm-
JI0,

BpemeHHas 3arsiXKKa name NpaBuUJbHON OpHEHTALNH
BelleT K ONACHOCTH MpH3eMJeHHs B He(JaronpHATHBHIX
paiionax (TyHapa, MyCTHIHS, TOPEl H T. ).

3. Ha Jlywe. [TpoHHKHOBEHHE YeJOBeKa B KOCMHIECKOE
MPOCTPAHCTBO B HACTOsILIEE BpeMsl CTAHOBATCA y¥e
NPUBBLIYHBIM H HEOTBHEMJEMOH CTOpPOHOH XKH3HU YeJOBe-
yecTBa.

Ecim 10 cHX moOp BCe AOCTHXEHHS HAayKHM H TeXHUKH
H3MeHsiJlH TJAaBHBIM 00pasoM OKPYXKAIOLylo YeJIoBEKd
o6cTanoBKy, npucnocolyieHust # TeXHHUECKHe ycTpoHceT-
Ba, He 3aTparuBasi, 1O CYIIeCTBY, (H3HYECKHX 3EMHBLIX
yCn0BHil, B KOTOPHX €My MPHXORMTCA MKiITh, TO KOCMH-
JecKue TOJISTHI, BBIXOZKI HesoBeKa B OTKpHITHil KocMoc,
Boicanka qofell Ha Jlyme, mccienoBatesbekast paboTa
B riepBofl OpOUTANBHOH KOCMHYECKOH CTaHIHH — JeTalo-
med B Kocmoce mayuHoli naboparopuH, BHEpBbie H3Me-
HHJM caMy Cpely, B KOTOPOR JOJKeH paboTaTh, XKHTE
1 nepeiBUraThCsi YeJOBEK.

Buxons B Kocmoc, ue/qoBEeK BCTynaeT B ocobwiit Mup,
e Bce HENOXOXe Ha 3eMHOe, Te OKpyXaiotias obcra-
HOBKa, (PH3WueCKHe YCJIOBHA H Xapakrep JIBHKeHHH
HHble, YeM Ha 3eMJe.

Jlns BAMIOCTPALWH CKA3aHHOro paccMoTpuM O C O-
GeHHOCTH AIBHXKeHAs, HabJIOLeHUSI H OpPHUEH-
THpoBaHHs uenoBekKanalJlyne.

AMepHKaHCKHE KOCMOHABTbl ApPMCTPOHT, Onnpud
Konauua 16 mona 1969 r. craproBanu Ha pakere-HOCH-
tene «CarypH-B» € NyCKOBO# IUIOIALKA Ha MBICE Ken-
wenn (®aopuna) x Jlyne, ynanenuoit ot 3eman Ha pac-
ctosiupe okoso 385 000 xm.

Uepes ompenesieHHOe BpeMs ocHoBHOB GJ0K KOpabus
KOCMOHABTHI OTHEJIHJIH OT TpeTbell CTyNeHH pakeTu ¢
NyHHON KaOwHOH. 3aTeM OCHOBHOH 650K KopabJjs, pas-
BepHYBLIMCb B TPOCTPAHCTBE, COCTHKOBAJCH C JYHHOH
KaGrHoll. DTa oNlepaunsi HA3LIBAETCS MNEPeCTPOCHIEM
OTCEKOB M Heo6X0mHMa AJs Toro, 4ToGel KopabJub 3aHAM
HCXOMHOe monoXeHne ansi mosera kK Jlyne. Ewle uepes
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HekoTOpoe BpemMsi 00e COCTHIKOBaHHBIE YacTy OKOHUa-
TEJIbHO OTAEJIHJIHCh OT TpeThell CTynmeHy pakeThl.

Jlynnas kaCuna — 15-TOHHOe coOpyXKeHHE NPHMEPHO
7 m BoicoTOH ¢ 4,2 M B TIONEpPEUHHKE CJAYXKHT CPEACTBOM
nocTaBKu KocMoHaBToB Ha Jlymy. Huxusia ero cry-
neHb — MOCa0uHasl W BepXHAS — B3JleTHad,

Bpems npuiyHenusi Guiio BhiGpano Tak, uyro6n CosnH-
lle HaXOJAWJIOCh HaJ TOPH3OHTOM 3a CTHHON KOCMOHAB-
TOB: OHO He OyneT OuTb WM B ryasa, a, Hao6OpOT, NJHH-
Hble TeHH ITIOMOTYT 3eMJsiHaM CBOeBpeMeHHO OfHapy-
JKHTb BaJlyHBl H APyTHe HePOBHOCTH pesibeda.

Ha pacnpenenuTeJbHOM IIHTe, MOMHMO APYTHX HHH-
KaTopoB, Haxoautcs 19 Genbix KJNaBuul, MNOCPENCTBOM
KOTOPBIX KOCMOHaBTH «obpamaimTres» K LIHTY, H 5
CBETOBHIX TIPSMOYFOJILHEKOB — «OKOLUeUeK», M0 KOTO-
pLIM KOCMOHABTH B UH(QPOBBIX HNaHHBIX MONYYalOT OT-
BETHI.

B camyio mepByic ouepellb HYXHO COPHEHTHPOBATH
HHePLHOHAJNBHYIO CHCTEMY HaBeleHHs mo 3Be3naMm. Kaa-
BHIIK PACHPE/ICNINTeNbHOTO IUKTa 0003HAYEHBl CJIeNyIo-
uM o0pa3oM: TAaKOH-TO rJiaroyl B KOJOBBIi HOMep HJIH
TAKOe-TO CYIIeCTBHTEJIbHOe W KONOBHIA Homep. Haxii-
Masi Ha COOTBETCTBYIOIUME  <«IJiaroJ-HOMep»  ILIOC
«CYlleCTBHTEJbHOS-HOMEpP», KOMaHIHP  KOCMHYECKOro
KopabJil MOXKeT NMPUKA3aTh IHTY BLIMOJHHTb COOTBETCT-
ByIOLIYIO ONepanio, HalpuMep «HU3MeHHTh Iporpammy...
npulesHThbcAa Ha 3Be3ny». Ha «okomeukax»
pacnpelleJIHTeIBHOTO IHHTA 3aMuraet: «riaroi-50, cy-
ntecTBuTe ibHOE-25», [lo Tabaule KOHOBHIX 3HAKOB 3TO
o3HauaeT: «I[IpHCTYMHTD K mpHLENKes.

ITpn momoln cekcTaHTa KOCMOHABT, MOLOGHO MOpexo-
JlaM, OmnpejleJifieT CBOe MeCTONOJOXKEHHE N0 3Be3je, Me-
penaet nadopMalnIO HA pacnpefeSHTENbHBIA LIUT H MO-
ayuaet otBeT: «[Ipomy ormerntbs. KocMOHaBT HaXu-
MaeT KHONKY «OTMeTHTb», H JaHHble O MeCTOMOJIOXKEeHHH
3aMHCHIBAIOTCS B «MaMSITH» PACHpPEeIUTENIbHOrO INHTA,
Tenmepb wWmT roToB K ry1aBHOHW paboTe: BKJAIOUHTL peak-
THBHBle JIBMraTesln «AmosjioHa» M TeM caMblM IIpOW3Bec-
TH KOppeKUHIo Kypca.

Apwmctporr w Ouppud u3 oTceka skunaxa «Kosym-
Ousi» mepetiH B JYHHYI0O KaGuHy, TNOJYYHBUIYIO KOJO-
Boe HasBanue «Open». Kocmonabrh oTpenwiy «Opaa»
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or «KonymGuu», rpe ocraBancs Mafikn Koannus, n
Hauany npunynHenne. Bekope «Open» npHIAYHHICS.

Msrgas nocanka uerBepoHoroii kaGuHul ¢ ApmcTpon-
rom u Ongpunom npomsomna 20 mions 1969 r- B 23 u
17 mun 42 cex mo MOCKOBCKOMY BpeMeHH Ha paBHHHE,
Helaneko oT Ioro-sanajHoro «Gepera» G6e3BOJHOIO
Mops Cnoxoi#icTBuS.

BarnsinyB B OKHO, ApPMCTpOHr YBMZAeJ mepein co6oii
JYHHBI Tefi3axk: MHOXeCTBO KpaTepoB, HEKOTOpHlE AHa-
MeTpoM a0 15 #, psii KaMeHHBIX rpsn Bbicotoil no 10 #,
OCTphle KaMHH.

ITpumepno uepe3 6,5 ¥ ApMCTPOHT OTKPBUI JIOK JIYH-
HOl KaGmHB # OCTOPOXKHO cnycTuics no tpamy. Omyc-
Kas Hory ¢ mocyefneft 9-f cTyneHbKH, OH MpOH3HeC:

«dT0 He6GONBHIOH Iar [Jis 4YejJoBeKa, HO OrPOMHBIA
cKauoK ansi uejoBeuectBa». Yepes 19 mun K ApmcTpoH-
ry npucoennnuics Onapu.

Crnyckasich Io JieCTHHIE, APMCTPOHT MOTSIHYJ KOJIBIO,
B M3 HHKHEro JIIoKa KaGWHBI ONYCTHJACh TeJICBH3HOHHAS
KaMmepa.

dortoKaMepa ¢ LBeTHO! MJeHKO# Gbina Tonbko y Apwm-
cTpoHra, MOSTOMY OH M 3ameyatiies B KaueCTBe NepBHIX
waroB yesoBeka Ha JlyHe — nefictBua dasunHa Onnpuna
B MOMEHT ero yHlaJieHHsi OT JIYHHOH KaOWHbI, 4TOOb Ha
nopepxHOCTH JIyHB YCTAaHOBMTbH OTpaartesb Ja3epHOro
nyua, ceficMorpad u npyrue npuGophi; BHA Ha JYHHYIO
kabuny «Openy, Bua Ha 3emuo (puc. 89).

«[Toner na JlyHy,— roBoput ApMCTPOHr,— BecbMa
BheyaTasiolllee nyTtewecTBue. Bup 3eman, ymenbuiaio-
mefics B HJJIIOMMHATOpe, He3abLiBaeM.

BoaMmoxHO, Haufojiee 3anNOMMHAIIIHMCH 3PeJHILEM
6uona JlyHa, craHoBsimasics Bce Oosblie nmo mepe Ha-
fero npubauKeHus.

Uz kabuunl «Opna» He60 Kasanoch YepHBIM, HO Ha
Jlyne GmHIO cBeTsio, KAK JiHEM, W NOBEPXHOCTL ¢e Oninia
pbikeBaTO-KOopuuHeBoil. Ha Jlyne nabmonaercs 3arajou-
Hoe fIBJIeHHE: IIBeT €€ MOBEPXHOCTH MeHseTcsl... Ecum
Bbl CMOTPHTE B HamnpaBJieHH¥ BalueH TEHH, CTOfl CIHHOM
k Cosanny, uiau cMorpute Ha CoJHlle,— MOBEPXHOCTD
‘BHIISAUT KopHuHeBoil. Ecin BBl CMOTpHTE MeprieHanKy-
JISPHO COJIHEYHBIM JyuyaM — MOBEPXHOCTb TeMHeeT, a
ecqy BBl cMOTpuTe NpsiMo cebe ron HOTH, oCcOGEHHO B
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Puc. 89. Yenrogex



na Jlyne



TeHH, NOBEPXHOCTb KaxeTcsi OueHb, oueHb TeMHOH. Korna
Bl Oepete B pyKH o6paslbl NOPOHA, OHH TOXe TEMHBIR,
Cepble HJHN YepHEIEe».

ITo cnopam ApmcTponra, OH € TPYAOM IPHCIOCOGHJ
spenre K OKpDYXHBLIEH €ro TeMHOTe, Koriaa mea K
TEHEBOR CTOpOHe JYHHOH KaGuHbL

«Jlyna — npuaTHoe Mecto nhs paGortel. JIyHHOe mpH-
TAXKEeHHe JIO0BOJbHO yIAo6GHO anst xoab6wl. [loBepxHOCTb
Jlynbl nocrartounHo TBepna, 4ToGbl BhIIEpXKAaTh Hall BeC H
3aneyatyiers Hamu cjenbl. Ona npexacrasasieT co6oh
cMeCh, HAa OE€BAThb AeCATHIX COCTOAUIYIO #3 NBUIM ¥ Ha
OIHY OeCATYI0 M3 KaMHeill pasHbX pa3MepoB H (OPMHI.
IToine ouenb TOHKAs, noxoxas Ha MYKy. XOTs MaTepu-
ajl TPYHTa pasHbiX [BeToB, OOLIHH (OH MOBEPXHOCTH
TeMHBlfl. Mpb  co6pasin npumepHo 25 ke o6pasioB
JYHHHX TOpPOJ ¥ ToCJe DpPOBeleHHOR Ha JlyHe HO-
4H, YTPOM CJIQAYIONIEro [Hs NOKHHYJH ee¢ I0Bepx-
HOCTDb>.

«Tpynno Obino,— pacckaswiBaer dusun  Osapus,—
ONpe/ieNIsiTh YIJIbl HAKNOHA Bliepen 1 Hasai... Ha Jlyne
MOXKHO HaKJ/IOHATbCA B JilOOOM HanpaBJ€HHH Tropasyio
HHKe, 4eM Ha 3emJe, He Tepsiss NPUTOM pPAaBHOBECHS-
Mbi 4yBcTBOBaJIH, YTO Oblo GBI JOBOJILHO JIETKO OMyc-
THTbCA Ha KOJIEHM, 4 3aTeM BHOBb MOJHATLCH,

B psane cayuaen mMbl oTGpachHBajsi MpeAMeTHl B CTO-
poHy, KOTOpBble OTJeTalH 3aMeAJ€HHEIM, ©OYeHb, OueHb
INaBHBIM JIBHIKEHHEM.

Ha Jlyne HuKkakue 3anaxy He NPOHMKANH B HAUIH
ckadanipbl ¥ repMoHuIeMbl, HO KOT[a, BepHYBUIHCh Ha
Sopt «Opnia», MBI CHA/IH TepPMOLINEMBbl, TO BAPYT NMOUYB-
ctBoBanu 3anax. OH Obln oueHb cBOeOGpasHblii, HO MHe
OH HalOMHHAJ eIKHH 3amax OOpOoXa HJH HCIHOJb30BaH-
Horo nucrona». Bwiinm mcnpoGoBanwl Tpu cricco6a nBu-
KEHHs1:

1. X0ox 1 ¢HHUe— HCroJb3oBanoch OJs  OOGBIYHBIX
onepanuil OKOJNO JyHHOH KaCHHBl H MEPEHOCKH TPY30B.
Cxkopoctb — 110 0,5 #fc.

2. Tonckokn npu xonb6e—fenas waru npu
6onbLIZX CKOPOCTSX, KOCMOHABT KakK Obl B3jieTasl BBepX.

3. Ber BHpHUINpBXKY— KOCMOHABT HOraMH Of-
HOBPEMEHHO OTTaJKHBAJICH OT MOBEPXHOCTH.
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[Tocnenrnii cnoco6 okasancs nauGonee 3¢ (heKTUBHEIM
Tpu_TepeiiBuKeHHy Ha Gosbline paccrosiuus. CKOpoCTb
1—2 micek.

Ber, kakum Mbl ero snaem Ha 3emne, Ha Jlyne Bocnpo-
U3BECTH HeBo3MOoxHO. Horu mpu ckaukax ma Jlywe B o1-
Juune ot Oera ABHTalOTCS BechbMa MemJieHHO. OCTaHO-
BHTBCS BO BPEMsI XOALOBEI Cpasy HeNb3sl, MOXKHO TOJLKO
nocne OAHOrO WJH ABYX ILIAroB; BO BpeMs CKAaYKOB —
1IOCJIe TPEX MJIH YeThIpeX CKauKoB.

- IBuXKenne mo JyHHOH NOBEPXHOCTH Tpebyer Goablie
pacyeTa # BHHMAHHS, YeM MeEpeIBHUKCHHE IO 3emJe.

B yciroBHsIX NyHHOTO NPHTSIKEHWS XOueTCsi NpHIrath
BBepX. CBOGOAHbIE MIPBIKKH C COXpaHEHHEM KOHTPOJS 3a
ABHIKEHHEM BO3MOXKHBI 10 ofHOro metpa. IIpbixku Ha
Gonbliylo BEHICOTY #IHOTJA 3aKAHYHBANHCh MAajeHHEM.
HauGonpmas BeICOTa NpHIXKKa COCTaBAsAA 2 M, T. e. A0
TPeTheH CTYNeHH JIECTHHIb JYHHOH Kabuuel. Uto6n He
ynactb, Hazio ObLIO CyMeTh CXBATUTBCS 3a JECTHHIY py-
KaMi.

Kocmorapte Hapnes Konpan u Anan Bum kKocMuuec-
Koro Kopabnst «Anoanon-12» npoGeuit ma Jlyme mpu-
6nusutenbHO 31 % m 3a 3TO BpeMs COBepPLIHAH JiBe
«nynHble nporynku B Oxeane Bype» ofwed npononxu-
TEJbHOCTBIO 7,5 4,

Ilo cnoBam Kompana u Buua, user nysnoro MOKPOB&
MEHAETCS B 3aBHCHMOCTH OT YrJa NajileHUs COJHEYHBIX
nydeil. Oxkasanoch takxe, 4to Ha JIyHe OKpacka Koc-
MUYECKHX aNnapatoB MpHOGpeTaeT JpPyrod OTTEHOK,
aMIOMHHHH JIETKO peXercs, NpOBOAA CTAHOBATCS XpyIl-
KHMH, a CHHTETHYECKHH MaTepuajs pacTpeckKHBaerTcs,
(usnuecKHe CBONCTBAa CTEKna, BUAAMO, COXPAHSIOTCS.
STn CBOHCTBA MaTepuanoB KOCMOHABTH OGHADYMKHJH
OpH JeMOHTa)Xe oOOPYyNOBaHHSI ¢ ABTOMATHYECKOTO KOC-
mudeckoro amnmapara «Cepsurop-III», cosepmmBmiero
nocajaky Ha JIyHy okomo 2,5 ner Hasan, K KOTOPOMY OHH
COBEPIIUNH CBOH HOXOJ.

ApMCTPOHT pacCKasbiBaeT: «..JIyHHAs TIOBEPXHOCTb B
MOMEHT MPHWJIYHEHHS] KOCMHYECKOro Kopabas «AmoJ-
Jon-11» Ob1a SIPKO OCBelleHa; KasaJoch, YTO 3TO ny-
CTHIHS B 3HOHMHBIN fenb. Hu 3Be3n, nu maawer, 3a uckaio-
yeHneM 3emusH, He Obwio Buano. ConHIe TMOAHHMAJOCH
Hag ropusontom Jlyre ot 10,5 mo 22°, a Bo Bpems
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npeGLBanus JyHHoH KaGuubl «Anosnon-12» — ot 5,2 no
21,1°. Tenn ObuHM TyCTHIMH, HO HE€ YEpHBIMH.

ConHeuHHIHl CBeT OTpaXKaJicsi OT CKJIOHOB JIYHHBIX
KpaTepoB M BHANMOCTb CTAHOBHJIACh XOpOIIEH.

IlBeT enBa 3aMeTeH MM He OOHapy:XMBaetcs BOOOLIE
(kak, HanpuMep, BO BpeMsi TNoOcaiku «Arnonnona-12»
NpaKTHYECKH pas3nnyaTh [BeTa OblI0 HEBO3MOXKHO).
Korna Cosanue nogmumaercss Haj ropusontom jgo 107
HAYMHAIOT TOSBAATHECA KOPHYHEBHE # Oyphie OTTEHKH.

MoxHO yTBEepXKAaTb, YTO y BCeX HeThipeX KOCMOHAaB-
T0B BO Bpems npebbiBanust Ha Jlyne Habmoganach TeH-
NeHIusl 3aHHKATh paccrosnue. OTYETNIHBO BhIpAXKEHHAS
HEPOBHOCTH JIYHHOH TOBEPXHOCTH ycyryOnsnach TeM,
YTO CKpaAblBaNOch PAcCTOsiHHE JO YAaleHHHX (GopM
penveba. HeposHocTH TropH3OHTa B COYeTaHHUd C He-
GONbIIOH CUJIOH TSXKECTH 3aTPYAHSANH OlpejiejieHue Bep-
THKaAH (TOYHOCTH OMNpefie/eHHsl, BEPOSTHO, He INPeBbl-
madaa 5°).

3emas BO Bpemsi mosieta «Anosnona-11» Haxoaunach
npubnusutensho B 30° K sanamy ot senuta. OHa Kasa-
nach BHIMYKAOH u ouenb sipkoi. Ilpeobnananu 2 usera:
CUHHI — OKeaHOB M Oenbiii — 06jakoB. MoxHO Oblf0
Pa3NHYMTL W CEPO-KOPHYHEBHIN LBET KOHTHHEHTOB. YT-
noBofl gmamerp 3emmy npu nabmofernn ¢ JIyHb B
4 pasa Gonblue, 4eM y JlyHn, pabaogaemMoit ¢ 3eMJan».

Ha 3emse OCHOBHEIMH OPHEHTHpPaMH JJISl ONPENE/ICHHS
MECTOHAXOXK/CHHA HabJjiofaTeNs CAYXKAT 3eMHbie II0JI0-
cei (Cesepmbifi u lOxHBI1) — TOYKH 3€MHOII TOBEpPXHO-
CTH, Yyepe3 KOTOpHe NPOXOAMT BOooOpaxkaemast OCb Bpa-
LIeHUs Halel MiIaHeThl.

3a Te ke 27 ¢ HeGOABIIHM CYTOK, B TeYEHHE KOTOPHIX
Jlyna NpoOXoAMT CBOi MyTh BOKPYr 3eMJiH, OHa COBep-
maeT W NOJHEI{ 060poT BOKpYyr cobGcrBenHoil ocu. Tonb-
KO 1O 3TOH NpHYHHE MB M BHAHM € 3€MJIH BCerja OAHy
H Ty XK€ [OJOBHHY JIYHHOrO IIapa, a 3TO B CBOIO Ou€pe/b
o3HayaeT, uTo y JIYHB TOXe CYIUECTBYIOT CBOH MOJIOCHL.
[To aHanoOruy ¢ 3eMHBLIMH HX MOXKHO Ha3BaTh CeBEpHBIM
u 10xHBIM.

Ha 3ewmse raasnoll nytesoanofl 3e3nofi cayxut [lo-
nsipHas 3sesfa (BGau3n CepepHoro nomoca Mupa neGec-
HOH cdepsl — TOUKH, Jexaliedl Ha MPOJOJKEHHH OCH
BpaLleHHs HalleH naaHeTh).
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Ocb Bpauenus JIyns «cMoTpuT» B obnactb neba, pac-
NONIOXKEHHYI0O B pafioHe co3Be3Auns Jlpakoua,
BOJIH3H TaK HAa3KIBAEMOTO MOJIOCA SKJIUNTHKH.

ByaymuM nyrtemiecTBeHHHKaM, mnonas Ha JIyHy, mpH-
JIeTC HAYYHTHCH TaK e Jerko H 0e30omHb04YHO Haxo-
InTb Ha Hebe 3TO Cco3Be3Ne, KaK OTHICKHBAIOT 3€MHLIE
Typucth [lonsipryio 3Be3ny. 310 ocoGeHHO HEOOXOAUMO,
YYHTBHIBas, 9T0 Ha JIyHe HeJb3s BOCIOJb30BATLCS Mar-
HUTHBIM KOMIIACOM, TaK Kak Ha Hell OTCYTCTBYeT Mar-
HHTHOE 10Jie (3HAUUT, H MarHUTHHE [OJIOCH).

AcrpoHoMHuECKYI0 OpHeHTaluio Ha JIyHe MOXHO ocy-
mecTeAsTs B nwboe Bpems. .- bBnaropaps orcyTcTBHIO
atrMocepsl 3Be3jil Ha JyHHOM HeOe BHAHH JHEM MpH
sprkoM CoJIHIlEe TaK e, KaK H HOYBH).

Kaptura 3sesannoro ne6a ma JIyHe H3MeHsmetcsl C Te-
yeHHeM BPEMEHH ropas/lo MeJJIeHHee, 4eM Ha 3ewmJe;
Beab JYHHBEe CYTKH B 27 pas panuneee 3eMuuiXx. [lpu
3TOM HabJofaTeNb, HaxoAaluiics Ha ctopoHe JIyHH,
obpamentoll kK 3emse, OyneT HMETh BO3MOXHOCTbL HOJb-
30BaThCss HeGEeCHB M OPHEHTHDPOM, KOTOPHIH 1O-
CJIY)KHT BEJHKOJNEINHHM MasikoM JJsi OmNpeJeseHHs Ha-
npaBJends. DTOT OPHEHTHp — Halla 3 e M J 5, KoTopas
BHIIVISIANT Ha JIYHHOM HeGocBOfie OOsbIIUM — roayObiM
JIHCKOM.

bnaronapss ocoGennocrsim obpainenuss JIynn BOKpyr
3emau no opbure, umewlell ¢opMy aanunca, u csoel
ocu, 3eMsis pacrosiaraeTcsi Haj ONHHM H TeM Xe pafo-
HOM JIYHHO#H noBepxHOCTH. [IpoHcxoast ellle mepHoaHue-
CKHEe TOKaYHWBaHHSI JIyHH — TaK HasbiBaeMble «JIHOpa-
1HU», H 3¢MHON AMCK B COOTBETCTBHH C 3THM CMeILaeTcs
TO B OJIHY, TO B APYTYI0 CTOpOHY Ha HeGe JIyHEL

D10 aBJIeHHE CJEAYET YYUTHIBATH HPH OPHEHTHPOBa-
uuH, gabmonas 3eMao ¢ JIyHbL.

Ilpu pasnnynbiX NMEpeMelieHHsX MO NOBepXHocTH JIy-
HBl MOXHO OINpenessTh HaNpaBJeHHE ABHXKEHHS H IO
Connuuy, npuieMm Ha JIyHe OpHEHTHPOBATHCS TAKHM CIIO-
coGom paxe ynoGhee, ueM Ha 3eMJe.

Onnako Ha 3eMuoM nHeGe CoJsiHLle JOBOJBHO OBICTPO
cMellaercs K 3anany. 1o Tpebyer BBEAEHHUS TOCTOSIH-
HBEIX NONpaBOK.

Ha neGe Jlyun CoJnne ABHXKETCS Ype3BHUANHO Mejl-
JIGHHO, YTO 3HAYHTEJHHO OO0JIeriaetr OpHEHTAallHio.
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Acrtponomnueckne nabmonenus ua JIyse, BeposiTHO,
CynyT OCHOBHBIM METOJOM OPHEHTALHH, TeM GoJjiee, YTO
HEIOCPEACTBEHHEIE YCJOBHS BHIHMOCTH MECTHOCTH Ha
TIOBEpXHOCTH HAIErc HOYHOrO CBETHJIA CYLIECTBEHHO
OT/IMYalTCA OT 3eMHEX. [lomepeunnk Jlymw mnoutn B
YEeThipe pa3a MEHblUe 3eMHOro, NOYeMy KpHBH3HA JyH-
HOH TOBEPXHOCTH 3HAYHTENBHO Gosblue 3eMHOH. [ToBepx-
HOCTh JIynb Gosee Bhinyksa. JlanbHOCTH TOPH3OHTA Ha
Jlyne cocrasasier Bcero 2,5 K, nostromy 0630p wa Jlyne
BecbMa OTpaHHYEH.

3aKOHUMB OYepeaHOl BHTOK BOKpYr JIYHBI, KOCMOHaB-
Thi KOCMH4€CKOro Kopabns «Amnonon-14» Anan lenapn
u durap Muryenn NPHCTYyHHIM K TMOCajKe HA JYHHYIO
NOBepXHOCTE. Brepean — BricOKHe  x0aMH, ry6oKne
Kpartepsl, 00JIOMKH cKaJl.

Jlynnass kaGuna «AHTapec», HasBaHHAS [0 HMEHH
CaMOH sIpKO#i 3Besfiel B co3Be3qnn CKOPIHOH, OMYCTH-
J1ack B 3KBaTopuajbHO# 30me JIyHB B pafione Kpatepa
®pa Maypo. JtoT KpaTep pacnonoxen K 0ry or Mops
Hoxneil, B Mecte paGoThi Mepsoro 5 MHpPEe COBETCKOLO
4BTOMAaTHYECKOro CaMOXOJHOroO anmnapara <«JlyHoxop-I».

B Teuenne 5 % mocme mocanku 5 despaas 1971 r.
KOCMOH&BTH OTABIXanH BHYTPH «AHTapeca» M FOTOBH-
JINCh K TEPBOMY H3 JBYX 3aIVIaHHPOBAHHLIX BBLIXOJIOB
Ha TMOBEPXHOCTH JIYHBL

IMocagka <«AHTrapeca» coBmaja ¢ HayajJOM JIYHHOTO
JHSl, KOTOpHI# paBHsieTcsi 14 3eMHBIM CyTKaM, a BO3Bpa-
lleHHe KOCMOHABTOB HA 3eMJI0 COBNAJO C  MOJHBIM
JYHHBIM 3aTMEHHEM. .

B nepsniit CBO BHIXOA Ha JYHHYIO MOBEPXHOCTh, MpO-
nomkasunfics 4 4 45 mun llenapn w Mutuensn ycra-
HOBH/IM Ha JlyHe TeJeBU3HOHHYIO KaMepy, aHTeHHy,
pasjuyHble Hay4yHble Ipuboph, cofupadu  o6Gpasubl
JynHoro rpysnra. Yactb o60pynoBaHHS KOCMOHAaBT [He:
Haph HepeBe3 K MECTy YCTAaHOBKH Ha JABYXKOJIECHOH
TeNeXKe € pe3uHOBHIMH mHHaMH. OHH cpejaqd  He-
CKOJIbKO COT CHHMKOB JIYHHOH NOBEPXHOCTH.

KocMmonaBThl oTMeYann, YTO XOAHTh N0 JlyHe Jerue,
YeM OHH OXHAAJH, HO MO BpeMeHaM OHH HCIEITHBAJH
HEYTO IOXO3Kee Ha JErkKoe rolloBokpykernHe. B paiione
nocagkH MHOro Msrkoft Oypoil MEIIH, KOTOPYIO OHH
CPaBHHJH C TaJbKOM.
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Kocmonasr Crioapt Pyca, HaxopuBLIHECS B OCHOBHOM
610oke (kKomoBoe Hasarue «Kurtn Xok»), obpamasch
Ha OKOJIONYHHOH opbute, cyMes 3acedb HaXOAALLYIOCS
Ha Jlyne JyHHYI0O KaGHHY 1O OTpPa)KEHHOMY €10 COJIHey-
HOMY CBETY.

Bo Bropoit menr Hlemapa m Mutuensn pomxus 6bwin
npoiitd He Menee 1,5 km jmo kparepa Koyn, koropsiii
HMeeT KOHycooOpasHylw (oOpMy M BO3BHINAETCH Haj
JIYHHOH TIOBEPXHOCTbIO MpHMepHO Ha 130 . Ilyth K Hemy
e mpoct. Emte He noxoms no kpatepa, or mogxbema na
BaJl IPHLLIOCH OTKA3aThCSl.

PacckasbiBasi 0 BeIxOse K Kpatepy Koy, KocMoHaBr
Hlenapy oTMeTHJs, 4TO MepeiBHKeHHE OBLTO 3aTPyLHEHO
H3-32 CHJIBHOH TNlepecedeHHOCTH MectHocTH. Ha nyrtn
BCTpeyanuch CosbliMe KaMHH, B MONEPeYyHHKe 3—4 u
naxe 6 m. IlyTb Obia1 Bugen toabko Ha 100—150 #. Oun
C TPYJIOM OMNO3HABANH OPHEHTHDH!, KOTOPHE CKPHIBAJHCh
B CKJIaAKaX MOBEPXHOCTH.

B ofuiefi cnoxHOCTH KOCMOHABTH NPOBENH Ha Jlyne
33,5 4. llenapy naxommicst Ha JYHHOIl TIOBEPXHOCTH BHE
Kabuan 9 u 19 mun, a MuTYe T — HEMHOTHM MEHbIIIE,

BeptiyBimince B nynHyI0 KaGuHY, KOCMOHABTH Hauyalu
FOTOBHTBCS K B3JIETY.

Ha 3emne kocMoraBT Mutuen ckasan: «§1 He AYMalo, Y10
MOXHO I[PHBBLIKHYTh K OLIETIEHEIOCTH, MYCTHHHOCTH U OJHO-
BPCMCHHO BEJIHKOJIENHIO JYHHOrO Janmuadra» [64—78].

26 nions 1971 r. ¢ mbica Kennenu craprosan na Jlyny
KOCMHUY€CKHil Kopabnb «Anosron-15» ¢ TpeMss KOCMOHaB-
Tamy Ha Gopry: IsBunom Crorrom, Anbdpenom Yopae-
nom H Jxeiimcom Mpsunom.

Eme korna B6in3H Haliell maHeTH NOCJAERHSIS CTY-
neHb pakeTonocutens «Catypu» oTAenuaachk ot <Amnos-
JoHa-15», 1o KoManae ¢ 3eMJIn ee pa3BEPHYNH U HaNpa-
Buid Kk Jlyne. Ona ynana ua Jlyny npumepro B 190 &
OT TOTO MeCTa, I'le Obl1 YCTAHOBJEH CeHCMOMETP KOCMO-
HaBTaMHu «Anoamona-14».

Celicmuyeckue Kone6anus, BBI3BaHHHBE yaapoMm 3Toifi
CTYNEHH NPOJOMKAJNHCL HECKOJbKO 9acoB. AHAJH3 HX
Xapakrepa IO3BOJIUT YYEHbIM NPO3OHAHPOBAaThL CTPYKTY-
py meap Jlynst 1o 50—100 xu.

B HoBO#l aMepMKaHCKoli 3KCNeAMUMH HMa Jlyny gocmo-
HaBTH TPHJYHHIHCH K CeBepy OT JIYHHOTO 3KBATOPa B
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HaMOJIHEHHOM JI2BOH 3a/iuBe C YHCTO 3€MHBIM Ha3BaHHEM
«CHuoe Gonoto». 3anuB Ha BOCTOuHOlN okpaune Mops
Jloxiefi pacKUHYJICS Y TOAHOMKHUSI JIYHHBIX ATIeHHMHCKHX
rop, KOTOPHE B3[bIMAIOTCS Ha BBICOTY TOYTH 3 KA. He-
[aJIeKO HAXONUTCsl 3arafoyHoe yuiejbe Xeand — GOJb:
ol pagaoM B JyHHOH MOBEPXHOCTH.

Vyactok TpuJyHEHHS CYUHTaeTcss ONHHM H3 CaMHIX
JAPeBHHX reoJOrHuecKux oOpasoBaHmi JIyHBI, M ydYeHble
HaZelTCs TNOJyYHTh 06pasnbl JYHHEIX KaMHEH B «BO3-
pacte» 4—06 MHAIHAPIOB JIET.

BrnepBeie kocmonaBtel CkoTt u Mpsun HccnenoBamny
3HaunTeNbHbHie palonsl JIyHB IpH NMOMOLIM Be3Jexoja-
aynoOuns, Hassannoro «JIyuap PoBep» («aynno# tenex-
KOii») ¥ [OCT2BJEHHOro Ha NoBepxHocTh JIyHb! «Amod-
JIOHOM-15».

[lepsass mnoe3gka Ha <«JIYHHOM CKuTajblle» Obuia
ocyulectBaeHa K TopHOKHIO ropsi Xeman Jenvra. Koc-
MOHAaBTHl OCMOTpPEJIY TPELIMHY XeAJn W JOCTHIVIH Kpate-
pa Cent-Jlxkopjk, Haxoisgulerocs B 4 Kku OT MecTa
MOCAJIKU JTYHHO! KaOuHbL.

B nytH onu coGupanu 06pasubl JYHHHX NOPOA H (POTO-
rpadupoBasu MecTHocTb, [loesnka 3amsna Gonee 2 4.
Ckort u UVpBuH oTMmeuanu CHJABHYIO TPACKY, XOTH
MECTHOCTb Obljla CpaBHHTENbHO pOBHON. OueBHAHO, CKa-
3LIBaJ10Ch YMEHBIIEHHOE NPUTSIKeHHe JIyHbL.

Bropas moe3aka Ha syHoOune «Posep» Obuia Ha 10T,
yepe3 H3pelledeHHOe KpaTepaMH ILIaTO K TOJHOXHIO
Bo3BHILaKUuxcs Anennutickux rop. He cHmkas ckopoc-
™ (14 Km/u), «PoBep» crajs nogHMMaTbhCcs MO CKarty.
[Moauasmucy, npumepo Ha 0,5 kM na camMoM Kpalo
kparepa CIyp KOCMOHABTH OCTABHJIM TeJIEXKY. 3.ech
CKOTT YBHJIEJ CKaJy, pe3ko OTJIHYAIoUyIcs OT OKpy-
JKAIOLUMX, Cepylo, C 3aMeTHHIMH OeJbIMH IPOXKHJKAMH.
OTKOJIOB OT Hee KYCOK, HCCJIeHOBaTeNH Cpasy oGHapyKH-
JAu KpUCTaJJl, KOTOpHH OyAeT TLlaTeJbHO HCCIe0BaH
na 3eMJe.

Tpetbsn TOe3aKa Takke Obla K TMOAHOMUIO JYHHBIX
ArieHHHH.

Bre nymHOH KaGHHB KOCMOHABTBI IPOBENH Ha Jlyne
okosio 18,5 4.

[lpu BO3BpalleHHH, HA Tpacce MoJjeTa JlyHna — 3emus,
KOCMOHABT YOpJeH BhILIeN B OTKpHITE KocMoc 1 H3BJEK
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Kaccerl €O CHHUMKaMH NOBepXHOCTH JIyHm u3 ¢oToka-
Mep, YCTAHOBJIEHHEIX B ABHIaTEJNbHOM OTCEKE.

4. Bo Bcenennoii npu mexnaaneTHom mosere. Boixon
KOCMOHABTOB B OTKpHITHiI KocMoc, mnepexonbi KOCMO-
HaBTOB H3 Kopab.asi B KopabJsb, BhICagKa JIofe#l Ha no-
BepxHOCTH JIyHHl C BO3BpalleHHeM Ha 3eMJ0 — 3TO, NO
CYLECTBY, NepBhlie NPoOHble ward Jiojied B OTKPHITOM
Kocmoce.

B O6ynymux nosnerax, KOrla amnapatsl € JIOJbMH
OTNpaBATCs K ADYTHM ILJIaHETaM, a KOCMOHaBTEHl, acTpo-
HaBTH WJH BCEJAEHOHaBTH [OpH MOMOILM peaKTHBHBIX
CPEACTB CMOTYT BCe Aanblle YRaNsThCsl OT CBOMX Kopal-
Jiell, BO3HHKHYT GoJiee cnoxHEEe npobaeMsl ¢OpMHpOBa-
HUf OPOCTPAHCTBEHHBIX MPEACTABJEHHUI.

HAns opueHTanHH B MEXIUIAHETHOM IOJieTe HEBOOPY-
FEHHHH TIJla3 CTAaHOBHUTCS MAaJIONPHTONHLIM.  31eChb
MOHaA00OUTCsT HCIONb30BATh MPUOOPHEL. DTO BHECET Cylle-
CTBEHHBIE H3MEHEHHSI B JAESTENBHOCTH TEX MHCHXO(H3HO-
JIOTHYECKHX CHCTEM, KOTOPLIE pPEanu3ylT MPOCTpaHCT-
BEHHYI0 OpHEHTallMI0O B YCJOBUSIX 3eMAH H IpH
opbutanbroM nonere B Kocmoce. T1pu sToM KOCMOHaBTHI
MOTYT HETNOCPE/ICTBEHHO uepe3 HIIOMHHATOPH HIIM yepes
cucteMy «Bsop», mnn npm BmX0ose W3 Kopabis BecTH
Hab/oeHUs] 32 NOBEPXHOCTHIO 3eMJM, B TOM 4YHCJ/Ee H 3a
pafioraMu, HaXOASMIHMHCS MOJA HUMH.

B cayuae opueHTanuM TOMBKO f0 mnpubopam JO4U
TaKiKe MOTYT NpOCLHPOBATL CBOE MECTOHAXOKOEHHE WA
3EMHYI0 MOBEPXHOCTb, NOJB3YSCh «IJIOGYCOM» HJH Kap-
toil. Vinave, B mpouecce mojiera KOCMOHaBT BCerna B
COCTOSIHHH INPEACTaBHTL KOHKPETHBIE YYaCTKH 3eMHOH
NOBEPXHOCTH H CJeAMTb 32 TpaeKTopuel, NpPHBA3LIBASCH
K 0osnee MM MeHEe KOHKPETHBHIM 3€MHBIM OPHEHTHpaM.

B orauyne or opOMTanbHOrO MEXNNAHETHHIH NOJET
6yneT NPOXOAHTb HE MEXAY ABYMsSI OTHOCHTEJBHO Hero-
IBHXHBIMH NYHKTaMH, pAacnoJOXeHHHMH Ha 3emJe, a
MeXJly AByMsl HeOeCHBIMH TeAaMH, JIBMKYUIHMHCH B
KOCMHYECKOM IPOCTPAHCIBE € pasJHYHO# CKOPOCTBIO.

[lyTemectsne K ApPYrHM maHeTaM 3afiMeT He CYTKH
H He HEIEJH, a NoJITHe MeCSItbl U TOIbL.

KocMonaBTHl He TOJIBKO He CMOryT Haboath 3eM-
HYI0 IIOBEPXHOCTh W OPHUEHTHPOBATBLCH NO OTAEJLHLIM ee
pailoHaM, HO B HOJKHE OyAyT ONpEeAessiTh MecTonoJo-
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XeHne KOCMHYeCKOro kopabJas No 3Be3jlaM, BBIOpDaHHBIM
«OTIOPHBIMH» B COBCEM HHOH, HENMPHBHIYHOH CHCTeMe
KoopaHHaT. K TOMy e, XOTHl MeXIJIaHeTHEe IyTelle
CTBCHHHKH M YBHASIT H3BeCTHBIE Ha 3eMmJie CO3BE3[Hf,
TEeM He MeHee Nepej HMMH pa3BepHeTCs HeOOBIYHAas Kap-
THH& 3Be3JHOro He(a, OXBaThHBAWIas CBETHNA BCe#
HebecHO# cdepmn (cMm. puc. 68), a He OxHOrO
CEBEPHOrO HJIH IOKHOro NoJyliapus. 310 ToXe 3aTPYIHHT
NPOCTPaHCTBEHHYIO OPHEHTALHIO.

Kpome Toro, Hebecnas cdepa GyneT KasatrbCsi 3aCTHIR-
e, CO3AacTCsl MIII03HsT OTCYTCTBHSL ABHIKEHHSI KOCMH-
yecKkoro Kopabns, HOAKpennsieMass TOJHOH THUIMHOM
(ecan He cumraTh c1aBoro W paBHOMEPHOrO HIyMa 3Ji€K-
TPOHHHIX NPHOOPOB).

B mopo6uoit o6cTaHOBKE pOJib OPHEHTALHH 1O NMpHOO-
paM uYpesBnlYaiiHo BO3PACTET HE TOJBKO OOBEKTHBHO, HO
H TCHXOJIOrHYecKH. KOCMOHABTH CMOTYT OINpEAENATh
TPAEKTOPHIO TOJIeTa (HJAH MPOBEPATH COOTBETCTBYIONIHE
CBEIEHHSI, NMepelanHble M0 paauo ¢ 3eMJIH) TOJbKO H3Me-
peHHeM [IpH MOMOILH TEJECKOHOB YIJIOB <ONOPHBIX»
HeOeCHBIX CBETHN H 06pabOTKH NOJYYEHHBIX pPe3y/bTaTOB
Ha 3JEKTPOHHBIX BBEIYHCJIHTEJIBHHIX MAIIHHAX, KOTOpHIE
H OyAyT HaxOAHTh MNOJNOXKEHHE KOCMHYECKOro Kopab.ad
B u30paHHOl cHCTeMe KOOpJAMHAT.

Mauneitmas ommbka MoXeT 0GepHYTHCSI HETIONPaBHMOM
Genoit u rubesnbl0 KOCMOHABTOB. [OYHOE BBIIEPXKHBAHHE
3aJ]aHHOr0 Kypca KOCMHYECKOro kopabJist B HpOCTpaHCTBe
H BO BPEMEHH 3aBMCHT OT Oe3ynpeunoii paGOTH CHelH-
aNbHbIX MPHOOPOB U YCTPOMHCTB.

Tounble peakunn BO BpEMeHH H B npocrpaﬂcme 1no-
TpebyloTCsl OT KOCMOHaBTOB NIpH NOCalKe Ha HebecHble
TeJa, JHUIeHHbie aTMoctepri, HanpuMep Ha Jlymy. [lo-
3TOMY B CHCTeM€ MOATOTOBKH KOCMOHABTOB 3TOMY IHpH-
naercsa OonbInoe 3HavYeHHE, YTO BHAHO u3 (akTa ycrenm-
HOH  TOCajJKM  BpPYYHYI0O  KOCMHYECKOro  Kopabuas
I1. V. BensiepiM. «B CBsI34 ¢ TeM,— KOMOXKHJ OH NOCJe
noJsieTa,— yTo OAHa H3 KOMaHJA BKJKUYEHHA aBTOMAaTH-
YeCKOH ODHEHTAalHM HE NPOIJa H CHCTEMa He BKJIOHH-
Jace B pabotry, MHe OblJIO MOPYYEHO BBLINOJHHTH CIYCK
N0 PYYHOMY NHKNIY, TO eCTb COPHEHTHPOBaTh Kopab/ih
BPYUYHYI0 H BKJIOUHTH TOPMO3HYIO anraTeany}o ycTa-
HOBKY B pacyeTHoe BpeMsl. :
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Cucrema pyuHoil opuenTaums cpa6orana Ge3ynpeuro.
OpuentrpoBath KOpaban BPY4YHYIO TPYAHOCTEH He mpej-
CTaBJIsieT, 0COGEHHO €CMH YeNOBeK HMEeT JIEeTHbIe HABBIKHL
XoTsl NUJIOTHPOBATL CaMmoJieT u OPHMEHTHPOBATH KOCMH-
YeCKHH KOpab/ib He ONHO H TO Ke.

Copuentnposas kopabnp B pacueTHOE BpeMs, 1 BKJIO-
“HJI TODMO3HYIO JBHraTe/bHyl0 ycTanoBky. Ilocie rame-
HHS OPOHTANILHOH CKOPOCTH B MJIOTHHIX CJIOSIX atmochepu
BBEJICs MapamoT U BOAH3M 3eMyn cpaborana cucrema
«MATKOH mocaaku» [21].

B op6urancnom nosere cMena aEs M mHoum ouens
uacras. Tak, I. C. TuTOB B TeueHue CYTOK BCTPETHN
17 «kocMuuecknx 3o0pbs.

B Mexnnanetnom xe nosere, KOTOPHIf MOXeT mpo-
AOJIKATBCH MHOTHE MeCAmBl H rofpl, BooGule He Oyner
HaGJIONATECA CTOMb TIPHBBIYHON A/ JKH3HH Ha 3emue
CyTOYHOH (M CE30HHOH) MepHOLHKH.

Hakonen, npu Beicagke Ha To win apyroe nebecuoe
TEN0 ¥epelloBaHHe NHA M HOMH TaKXKe OKaXercs Cylie-
CTBEHHO OTJIHYHLIM OT 3emHOro (ma Jlyse, mampuMep,
CYTKH AJISITCSI NMOYTH MeCsl 1O 3eMHOMY CueTy).

Bmecre ¢ Tem kocMOnaBTaM mpuaercs mecTn TNIOJIETHY IO
BaxTy, BECTH HayyHble MHCC/ICIOBAHHS, MOCPKHBATE
CBA3b ¢ 3eMJefi H T. L., IJ8 uero HyxHa onpesaeneHuan
OpraHusauusi TpyAa H OT[bIXa BO BPEMEHH, CO3JlaHHEe
HOBOTO ONTHMAJILHOTO DPHTMa IKH3HENEATeNLHOCTH Ha
MEXIIaHETHOM KOCMHYECKOM Kopabe.

Onna u3 ruaBHBIX TPOGaEM YeJIOBeKa — HayYHThCH
OTpaxatk NPOCTPAHCTBO M BpeMs BHe 3eMJM; MpH 3TOM
Ha OHepenH BCTaHYT HEH3YueHHHle BONPOCH BOCIPHSTHS
IPOCTPAaHCTBA H BPEMEHH MPH IOJETaX C OKOJOCBETO-
BuIMu (300 000 xx/ cex) crkopocTsimu.

Korna-uubyns B 6ymymem Bce srto crater ¢akroMm.
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OPUEHTHPOBAHHE
B UBMEHEHUSX ITOTO1bI

CrnocoB6HOCTL 4YTKO pearupoBaTh Ha BCEBOSMOXKHDIE
H3MeHEHHS] B NPUPONE — OJMH H3 XapaKTepHeHIIHX NpH-
3HAKOB, OTVIHYAIOL(HX PacTeHHA M KHBOTHHIX OT HEXH-
BOH MaTepHH.

Hanpumep, npu GHICTPHIX CMEHAX TeMIEpaTyphbl rOpHAS
NOpOfia MOXET PAacTpecKarthcsi M BHIBETPHBATHCH, BOIO-
€M —- BEICOXHYTh, HO B 3THX H3MCHEHHSIX HET HUKaKOH
TeHfeHIMH K caMOCOXpaHeHHI0. B TO 3Ke BpeMsl XKHBhHIC
OpraHu3Mbl BCEr[a CTPEMSATCs MM yHTH OT BpeaHON IJs
HUX TEMIIEpATYphl, HJIH DAa3JHYHLIMH CIOCOGaMH 3allH-
THTBCS OT Hee.

YV pasHBIX BHIOB KHBOTHBIX HMEIOTCS 0COCBIE pednek-
cel Ha pa3inuHble BHEIUHHE BO3JEHCTBHSA, KOTOpHE
BCerna UMEIOT TOT HJIH HHOH GHOJOrHYEeCKHH CMBICI. Ha-
npuMep, MypaBbH, M4eJbl, MOLIKapa, MaykH B TeUCHUE
MHOTHX NOKOJIeHHH BbIpaGoTanu y ceGsf TOHKYIO 4yBCT-
BHUTEJABHOCTh KO BCSIKHM HPEIBECTHHKAM HEHacThsl, TakK
KaK HEOXKHJaHHasi CMeHa TNOrofibl O3HayaeT JMJig HHX
rubeds.

I1 ay K u— npesocxonnbie Mereoposiord. Omnu npen-
CKa3biBaIOT MepeMeHy MOrofil C TOYHOCTBIO GapomeTpa.
WUsBecTHO, 4TO MayKu He nepeHocsT ceipocTd. Ilostomy
OHH, NOGaHBAACh POCH, KpaiHe pefiKO BBIXOJAAT Ha 0X0Ty
Mo yTpaM. YTpOM OHH MOMBJISIOTCS JIHMIIbL TOraa, KOraa
ner pochl. OTCYTCTBHE POCH -—— OAMH H3 NPH3HAKOB NpH-
GIHKAIOLErocs HeHacThsl. 3HOS NayKH TOxe O6osTCs.
[TosToMy, eciH MayK BHIXOAHT Ha OXOTy B KapKuil no:i-
[ieHb, 5TO 3HAYHT, YTO OH MPEeNYyBCTBYET CHJIBHEIA BeTep
WJIH TPO3y, KOTOpble, NMOpBaB MayTHHY, MOTYT JIHIUHTBH
ero numin. [To BeyepaMm INayKd OXOTHO NOKHAAIOT CBOE
JKHJIHLE, €CIH He YYBCTBYIOT NpHOJMMKEHHS JOXKAfA.
VBHieB MHayKa BeuepoM, MOXKHO CMeJO OXKHJaTh Ha
cJeayIoll Kl feHb XOPOWYIO NOroay.
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JlaBHO u3BecTHA CNOCOOHOCTL MueJl NPENUYBCTBOBATH
H3MeneHHe mnoroanl. Korma npubnuxaercss rposa, OHH
OTOBCIOLY CJIETAIOTCA K MaCeKe M B TedeHHe. HECKOJbKHX
MHHYT HE3aMETHO PAacCHBUISAIOTCA Hajy CaMoOH Macekoi.
EnBa Tyun 3aBosiokyT He6O M 3aKPOIOT COJIHIE, MY € J B,
BHIJIETEBIIME M3 YJbf, BO3BpallanTCd ¢  JOPOrH, IOKU-
JaloT 1BETKH, A HEBBUIETEBIUHE OTKJANLIBAIOT CBOH
noner, Korpa Opbi3sHYT mnepBble TAXEJble XKaljad Tpo-
30BOrO [0, MUEJ yKe HUrJle He BUAHO.

ITepenoHyaTOKphLIblE HACEKOMbIE, MOKDHITHIE MEIHO-
KpacHOH KoxHllefi H SIPKO-PBIXKUMH BOJIOCKAMH,— O C -
MU M CBOHM MOSIBJEHUEM BMECTE ¢ JACTOYKAMH TPHHO-
CSIT HAM BECHY.

B scuyo norony puifa rosei JeXHT Ha QHE aKBa-
puyma Ge3 IBUIKEHWS, HO BOT, BHJfAA IJHHHLIM TeJOM,
OHa HaYMHAeT CHOBATH BAOJb CTEHOK aKBAPHYM4d, H uepes
HekoTopoe BpeMs He6o 3aTtaruBaercs obmakamu. A BoOT
FOJIell yXKe MeueTcsl M0 aKBapHyMy BBepX — BHH3, BIpa-
BO — BJIEBO, 3HAUUT CKopo 3abapabaHAT Kaminu poxns.
lNonbuioM B KauectBe «KuBoro OGapomeTpa» yCHENIHO
NONb3YIOTCA KPEeCcThbiHE B HEKOTOPhIX pakoHax Kuras.
Ero noBeneHue ynMBHTENBHO BEDHO IPEACKAa3LIBAET M3-
MEHEHHE MOT'OHI. _

Iupoko uzBecTHa cnocoGHOCTb NTHIL NPEAYYBCTBOBATH
nepeMeny norogsl. Kax To/pKO Hal KOJNOKOJALHAME U batil-
HSIMH pasHeceTcs TPOH3UTEJbHBIN BH3T CTPpHIXKE H —
OOblYHBIX OOUTaTeNell MHOIMX TOPOLOB, HYXKHO HEMpe-
MEHHO X/1aTh CKOPOr0 HACTYIJIEHHS TellJa.

[lepBrie curHanbl NpuUGIHIKEHNS] OCEHU ~— NEPEBHIKKH
Kypasaeii B obuem oHH Kak Obl He chemiat ¢ oTJie-
TOM M HEOXOTHO PACCTAIOTCA C CEBEPOM: CHHMYTCS BIpPYT
C MeCTa Ha 3HAYHUTENbHOM MPOCTPAHCTBE MOUYTH B OAMH
H TOT XK€ N1eHb W 3aT€éM Ha [Ba-TPH [HA OCENAIOT Tie-
HuOynp oxHee. ¥ aTa Tpepora BCerfa OKa3LIBAETCH HE
HanpacHOH: vepe3 JieHb NOCJe IEPEABHXKH, a TO H B
TOT JKe Beuep TEeMMEepaTypa CHJIbHO MOHMIKAETCH, a WHOI-
Ja Tocje TEMJIOro [HS HOYBIO YIAApHUT MOpP03 M mobbeT
orypiusl uau 60TBY Kaptodens.

Ha Bricoxnx naockoropbax Hoeoii Mexcuku BeTpeua-
10Tc1  OOmIMpHBIE KOJOHMH JYTFrOBH X cofauex,
KOTOpble B IIPEAYYBCTBHM HACTYIJIEHHS 3HMHEH CIISTUKH,
YTO NPOUCXOAUT B KOHLE OKTAOpA, 3aKpHBAIOT BCe
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OTBEPCTHA CBOEro XHJAHIA JJf 3alIMTEL OT XoJopma #
3achHnamT, YTeOB NMPOCHYTHCH NPH MEPBHIX TEMJHX Be-
ceHHux Ausax. [To wnabmonennsM unpefiues, Jyroseie
co0auky 4YacTo OTKPHIBAIOT CBOE XHJbe HO OKOHYAHHSA
X0JIOJOB, H 3TO BEPHLI NPH3HAK CKOPOTO HACTYIICHHA
Tenaa. YIUBUTENbHEM NPOSBJIEHUEM XKH3HEICATEIbHOCTH
pacreHuil cjenyer npusHaTh CNOCOGHOCTL MHOTHX M3 HHX
Npe[YyBCTBOBATh H3MEHeHHe NOroiasl. Madeiillee H3Me-
HeHHe BJIaXKHOCTH BO3JYyXa MTHOBEHHO YJIaBJHBAETCH
STUMH YYTKUMM OPraHM3MaMH Jlake B TOM CJyuae, eCaH
OHO He MOXeT OBITh OTMEYEHO YYBCTBHTEJbHHM npuGO-
poM.

B HWunnu no Geperam pex TAHyTCA rpoMagHbe 3apOCaH
Ka MBI U a. 31eCh NPSYYTCS M yCTPAHBAIOT CBOM JIOTO-
BHIIA XHLIHLIE 3BEPH, H TOJbKO GECCTPAUIHBIH OXOTHHK
oTBax<uBaercsi mpobupaThcs B KaMbillax. TakoMy oxor-
HHKY He Hy>keH 0apoMmeTp, OH N0 OZHOMY BHIY KaMBILIA
Gesowubouro onpenenut, GyfeT AU MOrofa CJEAYIOLIEFO
IHs OnarOnpHATCTBOBAThL €r0  OXOTHHYbEH BHIJIA3KE.
Ecau ytpom, mexny 8—10 %, B yronkax JHCTbEB 3aMeTHbI
NPO3payHbe, TOYHO €JIe3bl, KaNeJbKH XKHJIKOCTH, 3HAYHT,
HYXHO XAaTh A0XAA. «KaMull miaveT — GHITH HOXK-~
A10»,— ropopuT HHAMeu. M neficTBHMTENbHO, HA Cjemylo-
LM IeHb PAa3parkaeTcs NPOJHBHOMN NOXKIb.

B Hallux 1Mporax BCTpeyaeTcsi ueanlii P APYrux
pacrennii — «6apomerpos», 3aliaroBpeMeHHO Npeny-
NpexAaluX Hac o poxne. Hanpumep, uBeTH xu-
MOJNOCTH 1nepes AOKAEM H3KAIOT OCOOEHHO CHJBHBIH
apomart, B TO BPEM$ KaK mepefi 3aCyXOii OHH COBePIIEHHO
JULIATCA 3anaxa. JIMCThbs KOHCKOro KalmTaHa
nepen AOXKIEM BHIAECAAIOT OOJBIIOE KOJAHYECTBO JIHIKOFO
coka. JKenTole 1BeTH aK AL M H B OXULAHHH GJH3KOrO
HEeHaCTbsl KaK OH DaCKPHLIBAIOT CBOM OOBATHA: MECTHKH
PAasNBUI'AIOTCH W B IEHTPe KaX/IOro 1IBeTKA MOKA3LIBAETCS
Gnectsimias xaneibka Mefa. KycTHKM KoOCTsAHHK W,
CKPHIBAIOLMEC B TEHH nepesbeB, 3a 15—20 « nepep
JOXKJIeM pacnpsAMJSAIOT CBOH OOLIYHO 3aKPYIJICHHHIE JHC-
TOYKH.

IToyatkn pacrymero B GosoTax 6eTOKpPHAbHHUKa
CHa(XeHsl, KaK MOKAa3blBAeT HA3BAHME PACTEHHsI, GeJhiM
JICTOM, NMPUKPHIBAIOLIMM BCe couBeTHe c6oky. ITo moso-
¥eHnio 3Toro Gesioro GOKOBOrO JIHCTa MOMKHO TaKiKe
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npefckassiBaTh M3MeHeHne norofsl. Ilepen noxpeM mnpu-
UBeTHHK oTrHbaeTcs B CTOPOHY H CTAHOBHTCS MO OTHO-
LIEHHI0O K COLBETHIO INOYTH MNOX MNPAMBIM YIJOM, B TO
BpeMsi Kax nepej fCHOH NOFOAOH OH JEPHKHUTCA COBEp-
LIEHHO BEPTHKAJBHO.

Boranukn HacuuTHIBalOT B HacTosillee BpeMs CBHILIE
400 pacrenuii-npenckasateneii moromk, paccesiHHBIX
noecrosly. Ho HecoOMHeHHO, 4TO HX 3HAUHTENBHO GOJbLIE;
NocJjenymolne HCCNEJOBAHNA B 2TOM HaNpaBJeHHH 3Ha-
UHTEJBHO YBEJAUYAT HX YHCJO.

Lenbi#i psaa 10CTOBEPHBIX OPHEHTHPOB MOTOIB OTPa-
KEH pa3sHbLIMH aBTOpPAMM B Xy[IOKECTBEHHO# JHTeparype,
HexoToprle H3 Hux nHTepecHO mpuBecTH.

B xnure B. K. ApcenbeBa «B nebpax Vccypuiickoro
Kpas» ee repoit Jlepcy V3ana omnpeneaser: «..Haua
IHEM XOpOIIO XOiH, BedepoM OyJHeT NokKIb.

$1 cnpocua ero, mouemy OH fyMaeT, YTO JHEM HOKAS
He Oyner.

— Tebe cam mocMOTPH,— OTBETHI TOJIbA— BHaHLIb,
MajeHbKHe NTHUBI Ty[a-CIONa XOmHW, urpai, Kyuiai.
JoXnbp cKOpo — ero TOrna THXOHbKO CHAM, BCE DABHO
cnu.

HefictBuTeNbHO, 51 BCIOMHHMJ, 4YTO Tepell HOKAEM
Bcerja OblBaeT THXO M CyMpauHO, a Tenepb — HaoGopPOT:
JIEC XUJ TNOJHOH XHU3HBIO; BCIOAY MNEPEKIUKAJIHCH AAT-
JIbl, COMKH M KELPOBKH M BECeJO NMOCBHCTHIBAJH CyeTJIH-
BHle nonoasuu» [3, crp. 331.

B xuure im. MenBenesa «CunbHble OyXOM» HaXOLHM
Taxkoe MeCTO: «...ePEeJ IJ1a3aMH OTKPHLUIOCh HEBHILAHHOE
3pesuue: CMpapa, Ha BOCTOKE, MOJHHUMAETCH OTPOMHEL
OTHEHHBHIH 1iap.

— Y70 370 Cerojus ¢ coMHUEM? — CNpaMKBAK y cTa-
PHKa KpeCThbAHHHA.

— K Metenn,— oTBeyaeT OH KOpOTKO...

— Kakasa mertennb, nanawa? Ha nebe uu obnauka, na
W BETpa HHUKAKOro,— cMeetcss Anekcanap Anekcarppo-
BUU.

Ho xpectsanuu oxasancs npas.

Couinile, NONHMMasiCh HAj TOPH3OHTOM, CTAHOBUJIOCH
BCe MeHbllle, OJIEKJI0 M M3 KPaCHOTro AenajoCh MaTOBO-
OJenHBIM, MOKPHIBASCH MYTHO¥# mneJseHOit o6Jaka, HeH3-
BECTHO OTKY/a B3sBLuerocs, Iloausacs setep.
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..Hauanace merean» [22].

Mexny neiicTyromuMu aunamu pacckasa I'. bannuna
«I'enepan» NMpoUCXONNT TAKOH PasroBOp:

«— [Tonpapunocs, roBopulib? Tako# BO3AYX KOMYy He
fIOHPABHTCH, TOJbKO HbIHE K I'PO3e.

— He noxoxe, Tpopum Ilerposuy. B Hebe EHu 0O-
JlayKa.

— A BOT yBUjHILIb... CaBIlIb-Ka, CBHCTOK Y MapoB03a
npurayllerHeii kakoii. Ilepen rpo3oit 3aBcerna Tak...» *.

OueHp yMeso MPeNCcKasLBAOT NOrogy MOPSAKH, puiba-
KH, MaCcTyXH, 3eMJefnenblbl, OXOTHHKH. IlacTyxu, B 4acT-
HOCTH ropunl B Asbnax m y Hac Ha Kabkase, vacro
NpeNCcKasbiBAIOT HACTYIVIEHHE CBIPOH MOrofbl MO IUEPCTH
open. OHa Jerxko BOUpaer BJary M3 BO3QyxXa W IpH
60aBLIOH OTHOCHTENBHOH BJAXKHOCTH OTChIpeBaet. ITpo-
Iynap LIePCTh OBEL, ¥ 3aMETHB, YTO OHA CHIpPaf, MacTyX
OXuzaeT HACTyIJieHHS AOXKIJAWBOH MJIM TYyMaHHOHl IO-
TOJIHI.

Mopaky TpencKasbiBalOT HENOrojy MO CTAFUBAHHIO
y3s0B. ITeHbKOBbIE BOJIOKHA, H3 KOTOPHIX BBIOTCS BepEB-
KM, obaapaior cBOHCTBOM pazbyxath fIPH yBEJIHUEHHH
Baaxuoctd. [TosToMy y3nbl, CBOOGOLHO 3aBfizaHHblE B
CyXyI0 MOTOAy, B CHIPOM BO3AyXe OT 3aKPYYHBaHHA Bepe-
BOK CTAruBaroTcs GoJjiee TYyro ¥ passA3aTh MX CTAHOBHTCHA
TpYJiHEE.

KoanyecTBo MOfMEYEHHLIX UeJOBEKOM NPH3HAKOB H3-
MEHEHHS TNorogsl orpoMHo. O HHX MOXHO NPOYHTATh
B CMenUaJbHOH JUTepaType.

31ech OTMETHM TOJBKO HEKOTOPHIE H3 HHX.

Ecau BecraTh CIMHOH X BeTPy, TO yXy/lleHHE MOroJbl
crellyeT XK[aTh TOJBKO CJeBa, HO HHKOrla He cnpasa.
ITosToMy Jaw06oe 00nako cnpaBa HHKAakKOH IepeMeHb!
IOroJLl He HeceT.

CaMble BepHbIE MPHU3HAKH HEHACTbA — 3TO0 OOLIUHO
o6naka u Betep. Ecan npubamxaercs Temibiii  ¢GpPOHT
(TenJielii BO3AYX HAJBHraeTcsi Ha XOJOAHBIH, & XOJOZHBIN
BO3JlyX OTCTYNaeT), TJiaBHble NPeJBECTHUKH HENOronbl —
BbICOKHe mNepucrble obnaka. HMx Buaso Ha paccTosiHMH
100—200 xm (puc.90). Onu na 400—500 xx onepexaioT
mepBHe OCaflk¥ H NpoxonuT Ha 12—16 « paublie obna-

* Baapus I, lemepan. «Oromek», Ne 24, 1949, c1p. 15.
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KOB HHXXHEro fpyca, M3 KOTOPHIX BhINazaeT AOXKAb HJH
CHEF.

Ecan npubamxaercs xojonusili ¢ponT (Tenasii Boa-
LyX OTCTYNaET, @ XOJOAHbIH PACTEeKaeTCs BCAEN 33 HUM),
TO eMy ualle mnpeamectsyior o6aaka B Bume HeGOIb-
1MxX kAyOOUKOB, HA3LIBAEMBIX B TNOBCELHEBHON IKHU3HH
«bapamkamu», Ocagxu MOXKHO NpeNCKas3aTh MO Xapax-
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Tepy oBgaunocTH He Gojee uem 3a 3—5 4, a vaile Tyua
NOABAAETCS HACTOJBKO HEOXHIAHHO M JBHXKETCH TaK
6LICTPO, 4TO 3TO MOXKHO caenarts Bcero 3a 30—40 mun.

O 61 aka— npeJBeCTHHKH HEHACTbfl — BCerla [MOfB-
JSIOTCH Ha CAMOM Kpaio FOPH3OHTA, Cryulasich Ha ONHOHU
ero ctopone. PacupocTpanasch no HeGy, OHH BCe BpeMs
ocTaloTcsi HauboJsee MIOTHHIMH Ha TOH CTOPOHE [OpH-
30HTa, rJle OHH BlepBble HOABHJHCEH.

Becnopsnouno pasbpocarnsie no uHeby o6naka O0OBIYHO
He ABAAIOTCH MPEIBECTHHKAMHU HEHACTHA.

B kauecTBe OPHMEHTHPa /151 XapaKTEPUCTHKH BeTp a
MoryT GHITh NIPH3HAKHM BJAMAHHSA €r0 Ha HazeMHble Mpel-
MeThl H NOBEPXHOCTb Mopsi. OCHOBHBIe MPH3HAKH, Xapak-
Tepusywolilie ONpeae/eHHYI0 CHJY BeTpa, COOTBETCTBYIO-
myro 12-6anneroil wkane bodopTa, npuBejetibi B npud. 8.



OCOBEHHOCTH MNOBENEHUSA
M OPUEHTHPOBAHUS )KHIBOTHBIX

C 12aBHHX BpeMeH BOJIHYET JIoneH YIAHBUTEJbHAS CIO-
co6HOCTb KHMBOTHHIX 6€30IHGOYHO HAXOAMTH AOPOFY K
CBOEMY «IOMy», NO-OCOOEHHOMY BHAETb H CJBINATH,
OPHEHTHPOBATBCH B BECbMa [JIUTENBHHIX MNyTelIECTBUAX,
ONpefeNaTh NPENATCTBHA W HAXOIAUThH MHLLY.

HccnegoBanne 4YeoBEKOM JKHBOTHBIX — OXBATHIBAET
IIHPOKHI Kpyr HaBHIaLHOHHHIX NpobJaeM — OT mpocTeil-
LIIHX XHMHYECKHX BOCHPUATHH [0 TAKHX CJOXKHEHLINX
CPeNCTB, KaK MPHPOLHBIE 3XOJOKATOPHl, PAJHOJOKATOPHI,
NOJSPOHJH, COJIHEUHBIE KOMMAacH, «(QH3HOJOTHYECKne
4acel» M 3aMBICTOBATBIE «XOpeorpaduuyecKHe» MeETOIH
nepenaud WHGOPMALHH, OTKPHITHE y MUed.

Ot netyunx mbuedi K poibaM, o7 pHb K AeabduHaMm,
HaceKOMHM, NTHUAM, KpnicaM, o0e3bfiHAM M 3MefM
HEPEeXONUJH SKCIeDUMEHTAaTOPH CO CBOHMH HCCJeI0Ba-
TeNbCKHMH MpubGopamu, Bclopy OOHAapy:KHBas OPUCYTCI-
BU€ YAHBHTEJLHLIX, HEBeLOMHIX NPEKJe OPraHoB YYBCTB.

HaGmonennsi roBopsT 0 TOM, 4TO M y PacTeHWi, U y
JKUBOTHBIX, H ¥ YeJOBEKA B OPraHU3Me eCTh IIHKJHYe-
CKHe (PH3HOJIOTHUECKHE MPOLECCH], COBMAnalolHMe BO Bpe-
MeHn ¢ aBuxenneM Coanua nmo HebOy. HMuaue rosops,
ecTb «(pH3UONOrHYecKie Yacel», JKHUBLIE OPraHH3MH CIIO-
coOHBI H3MepATh BPEMS, YTO BHIPAXKAETCH B MEPHOLHYE-
CKMX M3MEHEHHAX [bIXaHWSA, TEMIepaTypH Tesa, pocTa
u T.1. Bce atH mpoueccn n0MKHBI ObITH H3YYEHHL.

Jlionn ewe B npolIIOM BeKe 3aMETHJH, YTO B Ompeje-
JIEHHOE BpeMfi CYTOK pacTeHHs BHIOpAaChBAaIOT CHOPHI,
HHTEHCHBHO PACTYT, OTKDHIBAIOT M 3aKPHIBAIOT IBETHI,
Kak OynTo 3HAIOT, YTO Uepe3 HECKOJBKO YacOB B30OHOeT
unn 3aiger Coanne. Ecan uBeTs MepeHeCTH B MOMellle-
HHE, B KOTOPOM HeT CBETA, OHH BCE DAaBHO PaCKPOIOTCH
B IOJIOKEHHOE BPEMS,
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Bes KusHb y 0THL, PO, 3Bepei, HaceKOMBIX, yepBe#
B pa3HOe BpeMsi CYyTOK NMpOTeKaeT MO-pasHOMy: B OINpe-
JleTeHHOe BpeMsi OHM CIAT, MULYT INHLUly, [OXT, pOIOT
HOpHI, HAYT Ha BOIOMNOMH, U TaK M30 IHA B NEHb.

HzgectHO, uTo M Ges OyAMILHHKA MOXKHO MPOCHYTHCH
B onpeieneHHoe BpeMsi. HyXHO TOJbKO HeGOMbLIMM
HAanpsXKEHHeM BOMM MOCTABMTb HA ONpeneJeHHbH dac
CBOM <TOJIOBHBIE Yachl» (TaK HAasHBalT HCCIeN0BaTeJH
5TOT HEH3BECTHHI IOKa (DH3UOJOTMUECKHH MexaHH3M).

OrpoMHOe KOJHUECTBO YAMBHTEJbHBIX CIOCOOHOCTEH!
JKHBOTHBIX [IOKA3LIBAET, 4TO JIOAAM €CTh YeMy MOYUHTbCs
y NPHPOIH.

B onHOM H3 NepPBHIX CTHXOB CaMOii 1peBHell Ha 3eMJje
[05MbI, HallapaNaHHOH Ha TJIMHAHBIX Tabiuukax, roso-
putcs 06 MCHBITAHMM HABHIaIHOHHBIX cnocoGHOCTEH
NTHI[ «...OTOPAaBHBIIHCh, Toaylb Ha3aj BEpHyJCA»™.
5000 smer Hasaj JIOQM yXKe 3HanaH, 4yTo ronybu W Jac-
TOUKH OTJIMYHO YMEIOT OPHEHTHPOBAThCA U BCerja Haxo-
n8T cBoil «goM». Ho Kak OHM ero HaxonAT, HEH3BECTHO
0 CHX 1OP.

Bckope mruiy ctadum 00yuaTh HECJOXKHON Hayke MO4-
tapefi. Ha octpopax Tuxoro oxeana nJis 3TOH uenu
apeccupylor ¢peratos, GOJbLIEKPHIILIX MOPCKHX NTRHI,
BEJUKOJENMHEIX JeTyHoB. [ony6u Oonee noaxousT IJst
nouToBHIX cBfA3eil. IoayGuHas mouTa HMEET MOYTEHHYIO
ucropur. M B Hallle BpeMsi, HECMOTPSI Ha COBEpIUEHHbBIE
CpeiCTBa CBA3H, ronyOH HECYT MOYTOBYIO cayx0y. boab-
IIHM KOJMYECTBOM Takux roayGell ornuuaercsa AHIJHS.

Tony6u u npyrue ntuue Ges Tpyna HaxomaT nOpory,
ecJIM HX Ja)Ke OTBE3TH B CTPaHE], COBEPIIEHHO HM He3Ha-
xomule. Ilpn 3TOM, ec/H BCHO HOPOTYy MX KpyTHTbL Ha
nate)OHHOM NHCKE MJIM BE3TH MO HAPKO30M, 4TOOH He
JATh NTHIAM BO3MOXHOCTb MEXaHHYEeCKH 3aMOMHHaTb
NOBOPOTH TPAHCNOPTa, KOTOPHIM HX NOCTaBJfAIOT, BCe
paBHO OHM xopomo OyAyT OpHEHTHPOBATbCH B HE3HAKO-
MBIX CTpaHAaX.

CnoxHOe NOBEefEeHHEe MNTHIL NPH MepejeTe H3y4aeTcs
YeJJOBEKOM HA MPOTSXKEHHH MHOTHX JIET METOLOM Macco-
ROr0 KoJblieBaHHA. Ilepeser ¢Bf3aH C ONpENEJEHHLIMH

* ¢Cgasanne 0 repoe I'mibrameme» (Hanucano panbuie BuGmmi),
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CPOKaMH, NMyTsIMH [epeJsieTa, CTPOEM MOJeTa H ODHEHTH-
POBKOi#i B HE3HAKOMOH MECTHOCTH.

CnocoGHoCcTh K ObLICTPOMY H [PaBHJbHOMY OPHEHTH-
POBAHHIO DPAa3BHTA 3HAYUTENbHO Jydllle Yy TMepeleTHBIX
OTHI, YeM y ocenJbix (BOpoGbH, BODOHHI).

CnocoGHOCTb K OPHEHTHUPOBAHHUIO Y BOPOHH H JIOMOBOIO
BopoGbsi BiBOe cialee, yeM y rpaua ¥ BOpoObsi moJe-
BOro. DTO CBA3aHO € TeM, 4TO rpay, Kak IepeseTHas
NTHUA, HMeeT, MO-BUAMMOMY, BPOXIEHHYIO CIOCOOHOCTD
K OpuUeHTHpOBaHui0. Bopobefi moseBoi, XO0TS H He OTHO-
CHTCH K TepeNeTHHIM nTullaM, obnajnaer Bce ke GOJb-
1IOfi CKJOHHOCTHIO K IlepekoYeBKaM, ueM Bopobeli npomo-
BOH, H MO3TOMY JYyullle OPHEHTHPYeETCS.

MHorouucsieHHble NaHHBIE FOBOPAT O TOM, UTO OpHEH-
THPOBaHMe NITHIL MO OTHOLUEHHIO K CHe3[4y MPOHCXOIHUT B
3HAYNTEJBHOH CTENeHH NPH TMOMOUIM HX 3pPEHHS H 3pH-
TEJBLHOH NMaMATH.

Onunako cjenyeT YYHTHIBATb, YTO B CIHOCOGHOCTH MNTHIL
OpHEHTHPOBAThCH GOJblIOE 3HAUYEHHE HMeeT CHJBbHO BhI-
PaXKEeHHBIH MHCTUHKT FHE3JIOBAHHSA.

OnHaXbl YYEHBIE-ODHHTOJIOTM B UENAX BHISICHEHHS
CHJIBI, BBIHOCJHBOCTH U CNIOCOGHOCTH anb0aTpocoB OpHeH-
THPOBATLCA NpOBeNU 3KCINepuMeHT. OHU OCTaBHAM Ca-
MOJIETOM OKOJIBIIOBAHHBIX anb0aTPOCOB Ha pAas3jiUyHbIE
octpoBa Tuxoro okeana. 3ateM OTHHB OLTH BHINYILEHE
Ha cBobony, U OHM YCTPEMHJHCh K OCTaBJEHHBIM THe3-
IaM Ha cBoell poauue, K arrony Munys# (I apaiickne
octpoBa). Yepes 32 nmHs, nponeres 6630 xm, MHOrHE
anb6aTpochl BEPHYJIHCh NOMOH.

Hawm etile HefoCTaTOYHO NOHSITHA BCA COXKHAS CHCTEMA
KOOPAMHHPOBaHHS NEACTBHI OTAENBHHIX OPraHOB YyBCTB
OTHI, HO HeOOXOAMMO NPH3HATL HX HCKJIIOYUTEJNBHYH)
HabMmoOAATETbHOCTh B COYETAHUH CO CNOCOOHOCTBIO 3pH-
TeJIbHO 3aMOMHHATh 0OCTAaHOBKY.

Opuax bl BepTHIIEHKY NMOfiManu Ha rHe3 e B 60oTaHHYeC-
KoM caly bepaunna. Hazean na nanky kosabuo noTBe3nu
na camoJsere B Canonuxu 3a 1600 xx. Uepes 10 nueii ona
onsTh «Bepresa Hiefikofi» y cpBoero ruesna B DBepaurme.

ConoBeii, BepHyBLIMCL H3 AGpPHKH, OTHICKUBAeT B Ha-
mux GeckpaliHuX Jecax KycT yepeMyXH, Ha KOTOPOM OH
[IPOLLJIOH BECHOH Tiesl CEpPEHanb.

JByX MOpCKHX NTHL — aHIVIKACKHX ONyll — nofiMasu
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Ha OGepery Yajca (3mece OHH THE3AATCs, & 3UMOBAThH
yaetaoT B IOxkHyl0 AMepHKY) u OTOPaBHJIH HA CaMOJIeTE
B BocToH, 10 Ty CTOpPOHY ATJaHTHUECKOr0 OKeaHa, 32
5,5 THIC. KM OT PHesna. Bckope onHa u3 nman (BTOpas
noru6na TpH IepeBO3Ke) TAXKeJNO OMNyCTHJach OKOJIO
CBOEro THE3Ja B OKPECTHOCTSIX OPHHTOJOrHYECKOH CTaH-
nuu B Yaace. OHa mepeseTesa OKeaH M HaulJa Ha Ma-
JIEHbKOH CKaJje OFPOMHOr0 OCTPpoBa CBO€ THE3JIO Yepes
12,5 cyTox mocae CTapTa Ha aMepHKaHCKOH 3eMJe. Ko-
pabab ¢ nouToil, M3BeulaBLIeH, YTO NTHLA OTIYIEH4,
onosnan Ha 10 4.

MHorue X0opolIo Jeraiwomue OTHIB 00Ja1a10T cnocod-
HOCTbIO MCKYCHO ODHEHTHPOBATbCS M B 3aKPHITHIX MpPO-
ctpancTBax. Hampumep, JJaCTOUKH M CTPHXH HEPEIKO
3aJeTal0T B rayb6oKHe W COBEPLIEHHO TEMHbIE INeUlepH,
Fle TeM He MEHEE HCKYCHO OPHEHTHPYIOTCH.

B Oxnoii AMepuKe KHUBET NTHIIZ, KOTOPYIO MECTHBIE
JKUTENH HasbiBaloT rBayapo. OHa oburaer B TEMHBIX Ie-
uepax. Jletas B TEMHOTe, rBa4Yapo NepHOAHUECKH H31A€T
pes3Kue M OTPLIBHCTbIE BHIKPMKH BLICOKOTO TOHA C 4acTo-
Toil okono 7000 ey. ITocne Kaxporo BHIKPHKA INTHLA
yJaBJMBAET eT0 OTPAXKEHHe OT mpenaTCTBHiL. 10 Hanpas-
JIEHHIO, C KOTOPOTO NMPHXOJHUT 3XO, NTHIA y3HAET O TOM,
rjle HaXOANTCA NPENATCTBHE, a BpeMs, Npolle/illee MeX Ay
MOCHLIJIKO#i CHFHAJN4 M BO3BPALIEHHEM €ro OTpaxeHus,
YKa3sbIBAeT PACCTOSHNE [0 NpensTcTBuA. Takum o6pasoM,
rBayapo, PyKOBOACTBYSICb 3XOM, MPEKPACHO OPHEHTHPY-
eTCA B TEMHOTe.

ITpu Gosee BHUMATeJbHOM H3YUEHHH MpOIecca MUTpa-
IHY 3aMeTHJIH, YTO HA MOJieT NTHI BJAHAET «aCTPOHOMH-
yeckas oGcTaHoBKa». DTO yAaJOCh YCTAHOBHTh B NJaHe-
Tapuy, Te BOCIPOH3BOLUJIOCH IBHXKEHHE 3BE3J M BEJHCh
Ha6JIONeHHs 32 HOYHBIM IOJETOM MaJHHOBOK. To, uTo
B NOJieTe HEKOTOPHIE NMTHUL OPHEHTHPYIOTCA MO 3BE3/1aM,
MOXKeT ObITb, OOBACHAET H TOT $aKT, YTO HOUBIO OHH Je-
TaloT Haj o6jsaxkaMu Ha GOJNBLIOH BHICOTE.

VeranoBaeno, 4TO panuOBOJHHI®, H3JyyaeMmble Iiepe-

* K paAHOBOJIHAM OTHOCATCH SJCKTPOMArHHTHLIE KojeGanus ¢
AJHHOI BOMHW mpHMepHO oT 30 «x RO pojeil muanumeTpa. bBoaee
KOpOTKUM BOJHAM (6OJee BHICOKHM 4YacTOTaM) COOTBETCTBYIOT HH-
¢)paKkpacHsle BOJHEL, Aajiee CACAYIOT BHANMbE BOJHb — CBETOBbIE,
sareM HAYT yJbTPagHOJETOBLE BOJHLl, PeHTICHOBHIE Jyyd Op.
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JATYHKAMH JIOKATOPOB H CBSISHBIX CTAHIM{, MEIIAIOT
«npuGopaM» OPHEHTHPOBKH NTHI B MNOJETE BBINOJHSTD
CBOH (PyHKHHH. MOXKHO NpPEANONOXKHTb, YTO H CHCTEMa
HaBUFAllHH NTHI OCHOBAHA Ha HCNOJL3OBAHHH 3JEKTPO-
MarHuTHBIX KoJieGaHui.

[TposenaHo O4eHb MHOFO ONBITOB C CAMBIMH PasJiHy-
HLIME OTHUAMH: KpayKaMH, YafikaMH, CKBOPHAMH, JIEICY-
XavH, FOPHXBOCTKAMH, COPOKONyTaMH, sicrpe6aMu, yTka-
MH, auCTaMH u Jp.

Kak ke nTuuel opueHTHpPYIOTCS?

Hayxkoli yxe OTBeprHyT psii runores, OODBLACHSBLIHX
STy uHTepecHefylo w3 taéiH npupomsl. Hemnasno Gouiu
[IPOBCJICHBL OIBITH, KOTOPHIE, BEPOSITHO, NOMOTYT HalTH
NPpaBHJIbHYIO IOPOTY H HCCJIEJOBAHHSIX CIOCOGHOCTEH OpH-
CHTHPOBAHHUS NTHIL.

Bokpyr knerkn Oblo NpHKpenyieHo 12 kKopmyuiex, co-
BePIIEHHO OJMHAKOBEIX H Ha PABHOM pAacCTOSIHHH OfHA
ot apyroii. CKBOpPLIOB KOPMHJIH TOJBKO B OAHOH H3 3THX
kopmymek. OHH BCKOpe K 3TOMY NpPHBBIKIH H Ge30LIH-
G0YHO ee HAXOLHJIH, XOTSl OHA HHYEM He OTJIHYAJIAcCh OT
11 ppyrux.

EZuHCTBeHHEIM yKasaTeseM, IO KOTOPOMY €e MOXKHO
610 Obl OTHICKATh, OcTaBasioch COnHne, BEpHEe, NOJO-
#eHHe 5TOH KOpMyIKH no oTHoweHHo K Conuny. Korpa
OKHA 3aTeMHSIJIH, CKBOPUB OeCHOMOIIHO MeTaJHCh OT
O/IHOH KOpMYIIKH K Apyroi. Ecau e npe nomMoms sep-
Kaj MeHSJIH YroJl Mexay KOPMYUIKOH H HampasJeHHeM
COJIHEUHBIX JIYUY€il, CKBOPIBI JIETEJIH K APYrOfi KOPMYyLiKe,
OTCTOsILIEH OT NepBOH POBHO HA TAKO XKe YroJ.

OnbiThl oBTOpSNH, 3aMeHHB COJHLEe MOLIHON JaMmoH,
CHaOXeHHOH peNeKTOpOM, KOTOPYI MepeMellalH mo
NpHAENAHHOH K NOTOJIKY »KeJslesHOH pefike. PesynbTaTer
Obliu Te ke. BBIBOJ H3 5TOFO OTKPHITHSI Obl HEOXKHIAH-
HBEIM: y OTHIL €CTh YYBCTBO BpEMEHH.

OmruITH, NpoxefianHbie W € TOJYOAMH, H CO CJlaBKaMH,
H C COPOKONyTaMH, SICHO nNOKaswBawT, 410 CosHue y
HUX — rJIaBHbIA OpHenTHp. Ho opuentup stoT He crout
Ha Mecrte. HafiTH HOpOry no HeMY HeJb3sl, ecJqH He
3Haewb, B KAKOH YacTH HeGa B KaXOBH 9ac OHS OH
HaxoMuTcsA. TyT nTHU BhIpyuaeT xopowas mnaMsTh H
«4acel», KOTOPBIMH NpUpOAa HajeNuja BCE XHUBOE Ha
3emJe,
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«D10 ynuBHTeNBHO,— nuLIeT AoxTop M3THIO3, OOHH U3
BEIYUIHX CHEUUaJJHCTOB B Hayke 00 OpHEHTHPOBAHUH
NTHI[,— YTO JIIOAH, BEKaMH ONpeleJsBlIHe CBOE MECTO-
noJioxkeHHe no CoJHIY, BCErO JIHIIb HECKOJbLKO JieT Ha-
3ap y3HaJH, 9T0 H ATHIEL NOCTYNAIOT TaK XKe.

Tenepp CoMHeHUEH HeT, YTO mepHaThle, KaK H JIOAY,
Haxogat popory no Connny.. Hosble uccnenoBanus
CKOpO MOKaXyT, TakK Ju 510 [1].

Ho mHOroe B noeemeHHH nTHU OCTaeTcsl HeH3BepaH-
HeiM. Hanpumep, 3aMeueHO, uTO THe3A0 [APO3LOBHIHOM
KaMbIIIEBKH BCEF/la PacnojOKeHO Ha Takofl BHICOTe, 4TO
Jaxe BO BpeMsi CaMOTO BBICOKOTO pasJ/iiBa BOAa He
nofHuMaercss A0 Hero. Kluorna kaMmullneBKa rHe3nuTCA
BBHILlE, YyeM B MPeABAyIIeM ToAy, NPHYEM OKa3BIBAETCH,
4TO B 3TOM rony BOfa NOAHHMAJaCh TaK BLICOKO, UTO
THe30 3aTONHJIO Ovl, eCJiH Obl OHO HAXOJNHJOCH HAa Mpex-
HeM ypoBHe. Bo3MoxHO, 3Ta nTHUA NPEeRUYYBCTBYET Ha-
BOJIHEHHSI Ha OCHOBAHHH KAaKHX-TO WU3BECTHHIX eii sBJe-
Hufl NpHPOAL], NpPeALIECTBYIOUIHX 3THM HABOAHEHHSIM.

HacekoMele NOpOXKIal0T 3BYKOBHIE BOJHE CBOHMH
KPHIJIbAMH, NeJiasi HMH OrpOMHOe YHCJO B3MaXOB B Ce-
Kynny. KpynHele HacekoMble BpOZE IIEPIIHS HJAH [Meis
IeJIaloT B CEKYyHAY COTHH B3MaxOB H H3JAIOT B HOJETe
TyACHHE NOBOJbHO HH3KOro TOHa. [1HCK KoMapa JIeXHT
Ha mpejesie BOCIPHHHMAEMBIX UeJIOBEKOM 4acToT, AOCTH-
rags 15—16 Tteic. ey. [loner Gosnee MesNKHX HACEKOMBIX
KaxeTcsi HaM Oe33BY4HBIM, HO COBEPLIEHHO OYEBHIHO,
YTO MBI NMPOCTO HE CJBIHM CTOJb BHICOKHX 3BYKOB, Ka-
KHE NOPOXKIAIOT HX KPbLJbSl.

JlBa mpujatka c3alH KpHUIBEB Yy ABYKpPBUIBIX Hace-
KOMEIX, HMeloliie (QOpMy MaJHubl, COETHHEHHOH C TeIoM
TOHKHM H4EPEIMIKOM, COCTABJSIOT KYyHKasbla, KOTOpHE
B [0JieTe HenpepelBHO BHOpHpYOT. HapyXHbifi Kouern
KaxXJA0T0 U3 HHX [IBHXeTCS 00 AyroBo# TpaeKTopuH. Ten-
IEHHHS K TaKOMY [BHXEHHIO COXPaHSIeTC M NPH mepe-
MeHe HampaBieHHs mnonera. DTO CO3[A€T HaTAKEHHe
yepelnika, NMO KOTOpPOMY MO3F HACeKOMOro oOlpenensier
H3MeHCHHe HanpasJieHHSI H faeT KOMAaHIH MYCKyJaM,
yOPaBJAAIOUIHM ABHXKEHHEM KDPBLIBEB.

IlpekpacHo npucnocoGaeH [N OPHEHTHPOBAHHS MO
Conuny cn0xHbI{ r1a3 HaceKOMbIX. OH COCTOHT H3 MHO-
JKECTEA CEKTOpOB, M KaXk[blfli H3 HHX BOCIPHHHMAET
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JIyuH, HJAyIllHe TOJBKO NapaJdiefbHo ero ocH. Jlyum e,
najaiolmiue noj yraoM, IMOFJOILAIOTCS CBETOH30JsIued:.
Ias nepenpBHXKeHMS MO NPSIMOIl HACEKOMOMY JOCTATOYHO
COXpaHuTh H300paxenue COJIHIIA B OJHOM H3 CEKTOPOB.

ITayk-Bosnik xuBeT y Geperos pek u o3ep. Ecnu mayka
OpocHTb B BOJY, OH NOMJEIBET K Gepery, Ha KOTOPOM
ero noiiman. ITonseiBer npsiMo, Kak OBl JlaJieKO HH 3a-
Hecnn ero. Kakoli Geper cBOH, a Kakoi uyxoff mayk
ysHaBaa no Coaxuy. Mccrnenoparenu sTo 10Ka3asu, HCKa-
Xas nonoxenve CosHOa DpH NOMOILHM 3epKaJjla H MOJA-
Beprasg mayka TeM ke HCOBRITAHHSAM, 4TO U CKBOPIIOB.

Beperosble 6510xH, pauku-GOKOMIABE, NpPHralOIHE 0O
MOPCKHMM IJISIKaM, TOXKe HaxojsaT cBoii goM mo CoJHny.

OTH paykH JIOGAT myTeLIeCTBOBATh, HX He pa3 Haxo-
JHJM Ha CyIle JaJeko 0T MopS.

Y mopckux 610X HAaBHUFANHOHHBIE CHOCOGHOCTH Pa3BH-
Thl mpeKpacHo. B nlabopaTopusix OHU HEe XYyXKe CKBOPULOE
yMesn HaxoauTh no CoOJIHQY npaBHJBHOE HamparJeHHe.
Hx Bcerna TaHYN0 K MOpIO, H, Te OB Bl HH BHIMYCTHAY
necuaHbHX CKaKyHOB, OHHM Kpartualimeli JOpPOrof ycTpeM-
JIANHCh K HEMY. D710 Ha cBoell popuHe, B Hranum.

Korna »e necyaHEIX CKaKyHOB MpHBE3JH B Aprentuny,
OHH HE CMOIJIH HafiTH MOPS: HX «XPOHOMeTpH» paboTanu
eule Nno €BpPONEHCKOMY BpeMeHH, 0e3 CBSI3H € MECTHBIM
COJIHIEM.

OmuiTel ¢ paukaMu, KpaGaMH, nayKaMH, capaHuoli H
JAPYTHMH 4YJIEHHCTOHOFHMH TaKkKe NOATBEPIHJH TEOPHIO
COJIHEUHOH HaBHralHH.

Jlo cux mOp nAst HAC OCTAeTCst 3arafikoli MOTpPACAlO-
asi cnocOGHOCTL HEKOTOPHIX BHAOB GaGOYEK HAXOMHUTH
npyr npyra Ha patcrosimun 8—I11 sm. AmepukaHckue
yueHsle pelHIH BHISICHHTb, KakKHM o6Gpa3oM caMubl 6a-
GOYKH «Manblii HOUHOH NaBJHHHET T71a3» OTHICKHBAIOT
caMKy Ha paccrosinuu 10 xm. Pemeno Ouijio 3aKJIOYHTH
CaMKy noj CTekso. Balouku-caMupl no-mpexHeMy Jie-
TeJIH K caMKe. Huuero He gasno u noMenieHne caMku 3a
MeTaJuIHuecKyo ceTKy. Tosbko 3kpaH, He mpomyckaro-
wuii HHGpPaKpacHBIX Jydel, Kak OBl MOJNHOCTBIO H3OJH-
poBan GaGouek pasHOrO mosia APYr OT Apyra. YueHbe
33KJIIOYHIH, 4TO OHH HMEIOT <«JOKAaTOp HHQpaKpacCHBIX
ayyeii». JlanbHeliline HCC/enOBaHHs, OYEBHHO, YTOUHAT
3TOT nepBOHaYaNbHH{ BHEBOZ,
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Ilutupyemnii B kuure I'. Kynena [18] )Xupap numer o
TeMHO-0ypbIX T€pMHTaX:

«JII06ONBITHO BHAETh, C KAKOH TOUHOCTBI) TEPMHTL!
CTPOSIT CBOH rajeped B HENpo3pauyHoll cpeje, 4YTOOHI
OPOHUKHYTh B HaMeueHHnle npenMeTwl. OHH 3a0upalorcs
B Mebesb ¢ HHXKHEr0 KOHNA HOXKH H HUKOrAa HE OIlilH-
6arTCs OTHOCHTENILHO HIMPHHBI 3TOH HOXKKH: OHH IpOTa-
YHBAIOT MOJl KaK pa3 MoJ HOXKKOMH, a He B HHOM KaKOM-
aubo Mecre. Karrranel, Jexasuige OTAEABHO APYT OT
Jpyra Ha nojkax BO (DpYKTOBEIX MarasuHax, OKasaljlHCh
CbCACHHBIMH, H MOJ KaxJAbM Obla TOJNBKO MaJieHbKas
JIBIpKa».

UYepenaxu yauBJsIIOT GHONOFOB CBOHM NPHPOXKIACHHBIM
YMEHHEM OPHEHTHPOBATBLCS.

Boseline MOpcKue uepenaxH, *HBYLIHE Ha AaTJaHTH-
ueckoM nobGepexbe Dpasuauu, pa3 B 3 roha oTnpasds-
fotest 32 2000 xku Ha octpoB Bo3HeceHHsa H TaMm OTKJa-
JILIBAIOT B NECOK fiina, W3 KOTOPHIX 4epe3 HEKOoTopoe
BpEMS# BBIIYTJIAIOTCS. MOJIOABIE YepenalliKH.

CaMu Xe <«poJuTeHH» K 3TOMY BpeMeHH NOJ3al0T
onsith B Bpasuaun. IlereHwilin ¢aMOCTOATENILHO OTHpaB-
JSIIOTCS HCKaTh OKeaH. JloOpaBuiuch Ke [0 BOABL, uepe-
NalWKH NJABBYT B Bpasuauio, CJIOBHO B HX MO3ry 3alo-
JKeHa onpenpesieHHas nporpaMMa pelictBusi. Kakumn
OpHEHTHpaMH PYKOBOJCTBYIOTCSI uepenaluikH IpH BeOOpe
Mapupyrta, noka saraaka? [1].

Awmepukanckue ¢usuosorua T. Bymaok u P. Kayac B
1952 r. napkoTH3HpOBaJu 3Mell BBeICHHEM Onpejie/eHHOH
03K 43 Kypape. OuHCTHM OT MBIIUL H APYFHX TKaHef
OJIHH H3 HEepBOB, Pa3BETBASIOLIHXCS B MeMOpaHe JHne-
BOH SIMKH, BHIBEJIH €r0 HApYXy H 3a)Kajdu MeXJAy KOH-
TakTaMH npubopa, uaMepsiouero GHOTOKH. 3aTeM JHpe-
BhIC SIMKH TNOJBEPrasIiCh pa3/IHYHBIM BO3ACHCTBHAM: HX
oceemany cseroM (6e3 HH(pakpacCHbIX JyuyeH), HOXHOCH-
JIH BIVIOTHYIO CHJIBHO NAaXHYLIHE BellleCTBa, pasmpaxalt
CHJILHEIM 3BYKOM, BHOpaumueii, munkaMu. Heps ne pe-
arupoBaJ — GHOTOKH He BO3HMKanH. Ho cTOHJO K 3Me-
HHOH roJioBe NpHOJH3UTL HArpeTblll MNpeAMeT, faxe
[poCTO uesoBeueckyo pyKy (Ha paccrosnuu 30 cMm), Kak
B HepBe BO3HHKAaJIO BO30OYyXeHHE — IMPHOOD (GUKCHPOBAN
6uotoku. OcBeTHNH SIMKH WHHOPakpPaCHEIMH JyuaMHd —
HepB BO30OyaHNCS eule cHAbHell. OpraHbl TepMOJIOKalHH
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OGHapyKeHbl Yy MUTOHOB U ynaBoB (B BHAE HeGOMBIIHX
AMOK Ha Try0ax). MaJgenbKue §MKH, pacroJOXeHHble
HaJl HO3APSIMH Y aMEPHKAaHCKOH, MEPCHICKOH M HEKOTO-
PBEIX JIPYFHX BHJOB TaJuoK, CJYXKaT AJs TOH XKe UeJH.

[To Ty Meaysbl COBETCKHe Y4YeHBIE NOCTPOMJIH UpH-
Gop, npeickaswBaromuii npuGamkenne wropMa. Oka-
3LIBAETCS, Jlaxke TaKoe NpocTeilliee MOPCKOE XKHBOTHOE
CJABIIUHT HeJOCTYNHBIE YeJOBeKY HH(QPAa3BYKH, BO3HHKAIO-
UlHe OT TPEHHs BOJIH O BO3AYX.

Y Menyswl uMeeTcsi creGeJieK, OKaHUHBAIIIHHCA Ia-
pOM C XKHAKOCTBbIO, B KOTOPOH MJaBalOT KaMeIUKH, OIH-
paroliecsi Ha OKOH4YaHHe HepBa. IlepBoli BOCHIpHHHMAET
«FOJIOC» LITOpMAa Ko0Js0a, HAmOJHCHHAS XKHAKOCTbIO, 3a-
TeM yepe3 KaMeIUKH 3TOT FOJIOC NMepefaeTcsi HepBaM.

B npubope, HMHTHPYIOIUEM OpraH cJyxXa Menyswl,
HMEIOTCS PYNOp, Pe30HATOp, HNpOmyCKamolui KoJaebGaHus
HYy>KHBIX YaCcTOT, Nbe30JaTYHK, npeobpasyomuli 3TH
Kone6aHHg B HMOYJBCH  3JIEKTPHYECKOFO  TOKA.
Jlanee HMOyJbCH YCHJIHBAIOTCS W H3MepsaoTcsa. Taxkoh
npuGop MO3BOJSICT ONpEAeNATh HACTYMJICHHE IUTOpPMa
3a 15 u.

Pri6pl H342I0T BCEBO3MOXKHBIE 3BYKH, «yIoapsfi» 0CO-
6BIMH MBILIIIAMH 0O NJaBaTeNbHBIM NY3EBIPSIM, Kak Mo
GapabanaM, Jpyrue cKpexemyT 3y0aMu, HIeJKanT Ko-
CTAKaMH cBOeH Opond. MHorve u3 3THX 3BYKOB JeXKat
B YJbTPAKOPOTKOM JHAana3oHe H ynoTpebssioTcs, Oue-
BHJIHO, AJISl 3X0JOKANHH U OPHEHTHPOBKH B IIPOCTPAHCTRBE.

B Hacrosiiee BpeMsi ussectHo cBeime 100 BHpOB pHIO,
cnoCoGHHX BbolpalaThiBaTh 3JEKTPHUECTBO € AOBOJBHO
BBICOKOl pa3HOCTBIO NOTEHIIHAJIOB.

Tak, sneKTpHueCKHH CKaT MOXKeT CO31aTh HalNpsXkKeHHe
10 70 8. DnekTpHuecKHH COM B 3aBHCHMOCTH OT pasipa-
KeHHsi cnocobOeH BbI3BaTh HanpsikeHne B 80—100 6 u
6oablle, a saekTpuueckuii yropb — o1 300 go 500 8. d1n
peIOB BCTpPEualoTCs FJAABHBIM 00pa3oM B TPOMHYECKHX
MOPpSIX.

B TponHueckux pekax KHBeT Heboubliasi peibKa MOp-
MHPYC, KOTOpasi B NOHCKaX KOPMa BCe BpeMs pOeTCS B
une. XOTs1 ee rOJIOBa HpPH 3TOM YXOAHT B HJ, puibKa
BEJIHKOJIEITHO 4yBCTBYeT npubnHkeHue Bpara. Hepaeno
YHEHbIE BRISICHHJIH, 4TO y MOPMHpYCA €CThb CBOI pajiHOJIO-
KaTOp: y XBOCTA — TeHEPaTOp IJNEKTPHUCCKHX KoJeGaHui,
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Jawiiuii o 100 umnysnbcoB B MHHYTY, a Y CHOHHHOTO
NJ1aBHHKA — NPHEMHHK OTpaXKeHHBIX pagHOBOJIH.

B flnonun, raoe oueHp 4acTO NPOUCXOAST 3eMJeTpsice-
Husl, OBJIO OTKpBITO, YTO MaJjeHbKasi Genas peiOka 3a
HECKOJILKO 4YacoB N0 HAayajla 3eMJeTpsCeHHsi HauHHaer
METaThbCSl B aKBApHyM€ H3 OJIHOH CTOPOHHEI B APYTYIO.
Ona o6najaeT yAMBHTENbHOH CNOCOGHOCTHIO BOCIPHHH-
Math MeJbualinine KoseOaHHsl 3eMHOH Kopel, H ee MO
npaBy HasBaJdid «pbIOKofi-ceficMorpagomy». MuHHCTEpCTBO
CeJICKOTO x03#1ficTBa SINOHHM MpH3BaJIO HaceseHue 00Ja-
cTell, rae 3emJieTpsiceHuss OBIBalOT 0COGEHHO 4acTo, pas-
BOLHTb OeJIbiX PHIOOK — IPEIBECTHHKOB 3TOFO CTHXHHHO-
ro GencTBHS.

C HenocTHKHMOH YBEpEHHOCTBIO B IIOJHOM Mpake,
YAHBHTEJBLHO JIETKO MHHY$l BCE BCTpeUaillHecss HAa nyTH
nperpajel, COBepilaeT CBOH HOJETHI JeTyuasi MuIb. 3a-
rajky ee rnonera HeLaBHO OOGBSCHUJAH HA OCHOBAHHH
conenuanbHbix OnbiToB. OKazanoch, 4TO JIETydasl MBIHIb
BO BpeMs MOJieTa BCe BPEeMSl HCOycKaeT CBOEOOpPAa3HBIi
ITHCK, 4aCcTOTa 3BYKOBEIX KOJIcOaHHi KOTOpPOTO MPHMEPHO
paBHa b0 ThIC. ey B CEKYHAY™®, H JIOBHT €ro OTpaxKeHHe
OT nperpan OONBUINMH yuiaMH. DTO siBJEHHE MOJIOXKEHO
B OCHOBY paaHojokanu# (puc. 91).

OpraHel cnyxa JeTyuell MBIUIH CNOCOOHH BOCIPHHH-
MaTh KoseGaHusl 6OABbLIONH 4acTOThl, H MOSTOMY OHA CJBI-
HIUT. TO, YeTO He CJABILIHT YEJOBEK.

YauBuTeNbHA CNOCOGHOCTL OpHEHTHpPOBAThCS y coba-
KH H JOlIafH;, OHH BCET/la NpPHBEAYT Bac JNOMOH, B 0CO-
6enHocTH 3uMO#i NO 6e310POXKLI0 MJIH HOUBI, KOTAa
yOpaBJsiTh JIOHIANBID BOXXKAMH HE pPeKOMEHJyeTcsl, HTO-
6Bl He COMTH €e C NPaBHJBLHOTO MYTH.

Y CJOHOB NpPEBOCXONHO Pa3BHTO OGOHSIHHe. DTO JaeT
UM BO3MOXHOCTh BOCIpHHMMAThL 3aMaXH HA PacCTOAHHH
1o b km. He Oblno eme OXOTHHKA, KOTOPHIH cymes OB
HE3aMEeTHO noZO6GPAaThCsl K CJOHY C HaBeTPeHHOH CTOpoO-
Hel. He cnyyaiiHo Xx060T cuHTaIOT JyumHM B MHpe anna-
paTtoM OGOHsSHHS.

HekmounTeIbHO 9YTKHM OpPraHOM OCSI3aHHsl Y CJIOHOB,
KaK H y MHOTHX APYTHX JKHBOTHBIX, SIBASIIOTCHA HIETHHY-

* 3ByK, Tepeilfis rpaHuuy 4yacToTel KoseGanus 20 ThiC. 2y B ce-
KyHLY, 10 KOTOPOH TPOCTHPAeTCs BOCIPHHMYHUBOCTb HAILWX OPraHoB
CllyXa, TEePeXONHT B 0O0JAcTb HECJBILHMOrO YeJOBEKOM YJbTPa3ByKa.
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Puc. 91. Opuentuposarue rety4eti moiuiu

CTHie BoJIOCH — BHOpHCCH. Baarogaps UM CJOHBL BeJsH-
KOJIEMHO OPHEHTHPYIOTCS HOUbIO NpH NOMoILH x000Ta,
KOTOPBIH ONYCKAawT [0 caMofl 3eMuH, uccaenys ee. Ilpu
TOM CJIOH HE MJIETETCSl, HEYBEPEHHO HAIYNblBAsl NOYBY
HOTaMH, a JIOBKO H ObICTPO OOXOAHT BCE MpPensiTCTBHA
H YBEPEHHO MHHYET HX Ha CBOEM IyTH.

B Ku3HH HabaonaloTcsd H TaKHe CJydaH, KOrja XH-
BOTHBIE OPHEHTHPYIOTCH HenpaBHAbHO. CaMbliM O60JbIINM
JbureneM Mena npocnasud cebst MeaBeab. OH HaXOQUT
[ueJIHHBIC THE3J1a He CTOJBKO NO 3anaxy Meja, CKOJIBKO
0 3BYKY, MO XYKXKAHHIO mue B aynde. [Tosromy o6xon-
YHKaM JHHHEH CBSI3H, NPOJIOXKEHHBIX Yepe3 FJyXHe JIeCHBIE
MecTa, HHOF[A NOBOAHMTCS BHIAETH Ha TeJerpagHeIX CTOJ-
6ax MHLIKY, 0OMaHyTOro ryjicHHEM NPOBOJIOB.

ConocTtasaifisl CHCTEMBI YNPaBJEHHSI B XKHBHIX Opra-
HHU3MAaxXx H MaIlHHAX, yueHble BBIHYXKJEeHB OwliH Gonee
BHHMAaTEJbHO aHaJH3HPOBATh CYIIHOCTH TeX cBoeoOpas-
HbiX «NPHOOPOB», NpPH NOMOLUH KOTOPHIX HBOTHHIE H
pacTedusi BOCOpHHHMAIOT, 00pabaTeIBalOT, nepealoT
HHbopManHw. DT0 MOXKeT HMEeTh OueHbL GoJblioe 3Haue-
HHe [Jisl PA3BUTHS H COBEPIICHCTBOBAHHA MHOTMX HOBBIX
OTpacjel TeXHHKH CBf3H, JOKAIlHH, aBTOMATHKH, HH(pa-
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KpacHO# anmapaTlypbl ¥ T. A. B pesynbrate BO3HHKJO
HOBOE HampaeJieHHe HayKH, 3aHHMAIOLIEECS] H3yUeHHEM
GHONOTHYECKHX NPONECCOB H YCTPOHCTBA 2KHBHIX Opra-
HU3MOB C LE/bI0 IOJIYYCHHSI HOBBLIX BO3MOXKHOCTe# JJist
pellleHHs1 HHXXeHepHO-TeXHHYeCKHX 3a/1a4, NOL Ha3BaHHeM
OHOHUKUY,

AHasu30M NOBEJICHHS! H OPHEHTHPOBAHHS OpPTaHH3MOB
3aHuMaeTcs OHonoruueckas OHOHHKA. OHa aKTHBHO H3Y-
yaer CBOHCTBA OpTaHOB BOCHPHSTHS — /a3 H yIueH,
3JICMEHTOB HEPBHOH CHCTEMEI, CNOCOOHOCTL MKHBOTHBIX
OPHEHTHPOBATLCA B OKpyXkamlluell cpene, OCYUIeCTBASTh
CB$I3b, NEpEMellleHHE H T. A.

«B ofnacTH GHOHHKH TpUPOAA AEPIKHT NOKA HEKoJe-
OGHMOe NPEBOCXO/CTBO HAJ TBOPEHHEM YK UEJOBCUECKHX.
CaMbIM COBEPLIEHHEIM 3JCKTPOHHO-BLIYHC/IHTENLHBIM Ma-
MHHAM [aJIeKO IO BO3MOXKHOCTEH, KOTOPEIMH 006Jajaer
MO3T YeJIOBEKa.

Cpenu GHONOFHYECKHX MPOUECCOB OCOGEHHO HHTEpecyeT
YUeHBIX TpOnecc CO3JaHHS NPHPONOH MHKPOCKOMHYECKH
MaJiblX, HO 4YPE3BHIYAHHO COBEPIUEHHBIX H YYBCTBHTEJID-
HBIX BOCIPHHHMAIOLIHX 3J1eMEHTOS.

Cuutaetcs, 4To B GyNylleM YCTPOHCTBA, HMHTHPYIOILHE
paboTy HepBHOH CHCTEMBI, MOTYT CNOCO6GCTBOBAThL CO3Za-
HHIO OeCHHJIOTHBIX KOCMHYECKHX Kopabjell aast Hccse-
noanusa nnaHetr CogaHeuHo#l cucTeMbl 6e3 HeoGXOLHMO-
CTH JHCTAHIIHOHHOIO ynpaBieHHS C 3eMJH.

B oGnactH GHOHHUECKOH MaTeMaTHKH BeayTCsi HCCJe-
NOBaHHA H H3Y4YaIOTCHl «aHTeHHBl» 0abouek, MHIpalHOH-
HOe mosejneHHe roayOlell, cBsidb y poi0, HCNOJbL30OBAHHE
OCOHSIHHA AJIfl OPHEHTAUHH Y BOAHBIX XHBOTHBIX, aHAJH3
BOJIH B YyXe, IJla3a JSTYUIKH, MeYeXBOCTa, HACEKOMBIX,
XapakTep MABHXKeHHS a3, 0630p IJa30M NpOCTpaHCTBa
U MHOFo€ JIpyroe.

OrpomHbIfi HHTEpEC NPEACTABJSIET TO, YTO HEKOTOPEIE
pBIOBl Ype3BHIUAMHO UYBCTBHTENBHB K 3anmaxy. OfHa u3
HHX MOXeT OOHAapyXHTb HaJIHuHe [aXydyero BelecTBa,

* BrnoHHKa— HOBasg OTPAC/b HAYYHBIX 3HAHMA (KHGEPHETHKH).
Ee nasBanHe NMPOHCXORMT OT IPEYECKOTo CJOBA «GHOH®, YTO O3HAYA-
€T 3JeMeHT XH3HH (T. €. ajleMeHT Guosornyeckofi cuctembl). Paszmu-
YaloT TPH HANPABJEHHS GHOHHKH — GHOJIOTHYECKOE, TEXHHYECKOe i
TEOPETHIECKOE.
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€C/IH faxKe Ha JIHTP pacTBOpPa €r0 COAEPKUTCH BCEro
10-14 &,

Taiina KOHCTPYKIHMH MHKPOCKOMMYECKOTO NPHEMHHKA
YAbTpa3ByKOBHX KOJeGaHuil, HMeEILIerocsl y MOJH, 32
KOTOPO# OXOTATCH JIETYYHE MBIIIH, 3aKJAI0YAeTCA B TOM,
4TO 3TOT NPHEMHHK, BOCOpHUHHMMAIOIHH vactotel oT 10
no 100 key, nossossier monu OGHApYXKHBATL Bpara mo
H3JIyHeHHIO ee JIoOKaTopa Ha paccTositHuu 1o 30 m.

I'naza nopkosooGpasnoro Kpaba 06aamaioT cnoco6-
HOCTBIO YCHJIMBATb KOHTPACT H300paKeHHH BHIHMBIX
00BeKTOB. D70 CBOHCTBO I/1a3a Kpaba mnpepnofiaraercs
HCOOJIL30BATh AJf OOJerueHHs aHa/iu3a TEJEeBH3HOHHBIX
H300paxkenuii, a Takke aspopOTOCHHMKOB, doTorpaduii
Jlyner v 1. 1> [5].

JlenbOuHE HMEIOT FHAPOJOKANMOHHLI anmapar, mnpe-
BOCXOISIIHA [0 TOYHOCTH H JaNbHOCTH CYLLECTBYIONIHE
rupponokatopel. On nos3poasier nenbQuuy 0GHAPYKHBATH
H paanuuaTte nopony pel6 Ha paccrosinuu 3 k. Hedb-
¢GHHBl H3NYYalOT Pa3/IUYHBIME YACTSIMH Tejla 3BYKH B
nuanasote ot 750 no 300 TeIC. 2y ¥ pearupyloT Ha 3BYKH
o 80 TeiC. 2y. 31eCh, KAK H BO MHOTHX IPYTHX cayyasx,
JIIOASM HPENCTOHUT Clle «JIOTOHSITH» NPHPOAY.

IMocTosinHOe O6IEHHE ¢ NPHPOAOH NaeT HAM OPEACTaB-
JieHHe O Kpacote mned3axell, pasHooOpasuu penaneda,
KIHMaTa, pacTHTEJNbHOTO H XKHBOTHOTO MHpPa, 3HAKOMHT
Hac ¢ OGOJIbUINM KOJIHYECTBOM MNPHPOAHBIX OPHEHTHPOB
H PasBHBACT 3aMedaTeNIbHYI CnocoOHOCTb Yy ueJIOBEKa
«YyBCTBOBATb» IIPHPOJAY, MNOHHMATL €€ CJOMHBIH $3BIK.

IlpuBenenssie B HacTosimiel KHHre MaTepHaNBl 1aJeKo
He HCYEePNEIBAIOT BCETO MHOrooGpas3Hsi MHPa OPUEHTHPOB.
Ho u omu palor wutatensiM BO3MOMHOCTL pacIHPHTL
3HaHHusA 0 npueMax H cnocobax HaGMIOREHHSI H OPHEHTH-
poBaHusl B NPHPOJAE H HaMeuamT NyTH, 1O KOTOPHIM
KaxJIblil MOXeT HX JONOJHHUTh.



Mprnoxenmne 1
COOTBETCTBHE ATMOC®EPHOIO IABJIEHMS BBICOTE
HA YPOBHEM MOPS M TEMIEPATYPE KHUITEHHS BOIK

R v R el ey R
0 760 100 3100 519,14

100 751,03 3200 512,56

200 742,12 3300 506,04

300 733,85 3400 499,59 88,3
400 724,62 3500 | 493,19

500 715,99 98,3 3600 | 486,88

600 707,45 3700 480,62

700 698,98 3800 474,44

800 690,60 3900 468,32 86,7
900 682,30 4000 462,26

1000 674,09 96,7 4100 456,25

1100 665,95 4200 450,32

1200 657,86 4300 444,46

1300 649,90 4400 438,64 85,0
1400 642,00 4500 432,90

1500 634,18 95,0 4600 427,29

1600 626,44 4700 421,59

1700 618,77 4800 416,02

1800 611,19 4900 410,52 83,3
1900 603,67 5000 405,09

2000 506,23 93,3 5100 399,69

2100 588,85 5200 394,36

2200 581,56 5300 389,07

2300 574,34 5400 383,88

2400 567,19 5500 378,71

2500 560,11 5600 373,61 81,6
2600 553,10 91,7 5700 368,58

2700 546,17 5800 363,59

2800 539,32 5900 358,65

2900 532,53 6000 | 353,77 799
3000 525,79 90,3
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Mpunoxenne 2

MNOXONHAS ATTEYKA

ITpaeunbio nonoGpare, yNOXHTL M COXPaHHTD B NyTH NOXOLHYIO
anTeuky — sHaYuT ofecneynTth GRICTPOe M 5(QeKTHBHOE OKasaHue nep-
BOH MCJMIMHCKOH NOMONIM NpH TpasMaX H OCTpHIX 3abosieBa HUHX.
CocraB n KonuueeTBO BXOASLHX B anTeyky CpPeACTB 3aBHCHT OT YHC~
J1a  y9aCTHHKOB MNOXOAa, NPOAOMKHTENbHOCTH W BWAZ MNyTeleCTBHs.
Ho npu mobex ycnoeusix takas amteuka fomkHa coJie pKath BCe
HEOOXOBMOE, HMETh MHBHMANBHEI peC H 06TEM, TIATebHYIO, NJI0T-
HYI0, YIOOHYI0 1M1l NONB30BaHUS YKARIKY, HaJEKHO 3allHILE0HIY 10

COlle prKUMOE OT BOBI, CHETA H CONHILA.

Ipuvepunifi coctas moxoanol anteukm (us pacueTa Ha Ty pHCT-
ckyio rpynny 10—12 genosek) ¢ KpaTkHM ONKcaH#eM HA3HAYEHHS H
cnocofa npuvenenust npu 1—2-1HeBHOM MoOXOJe.

CpenctBa

HasHnavuesne

X HpypruYeckHe CpejfcTBa

Onna xarymka nunkoro nnac-
—s1ps
10 e fonmo#t macToiiku

30 & nepekmcu Bonopona — pac-
TBODP WJM TaGJeTKH THAPONHUpH-
Ta— 1 12651, Ha 15 & eopm

1 Ti06uKk Kaess «<BO»

5 2 maprannoeku (Mapr anuo-
BOKHC/IBIN Kanuii)

1 —2 6unta crepunbibx mu-
PoKux

2 y3KHX cTe pHNIBbHEIX

INakeTer nepeoit nomowm

50 2 BaTh meguLm HCKOI

1 XKrYT MarepuatTeif HIH pe-
SHHOBBIN

6HHTa

Hox nunpr

3ak/enBaTh MENKHe paHEbl, cca-
JUHEL, UapanuHbt

OGpaGateBath wMenkue pansl,
CCafiuHEl, HapanuHbi KOXKH EO-
Kpyr Gonbipx pan

[MpoMpeath aar pasHennbe pa-
HEl, OCTaHaBIMBaTb HOCOBOE KpoO-
BOTEYCHUE

Haknazusars na wmenkue pa-
HEI, 112 par UHE

[puknagpsate npu  omorax
NPHMOYKH W3 KOHIEHTPHPOBaH-
Horo («<uepiioron) pacteopa
(1 : 100)

[lepesizounsiit Marepuan

To e

» »

» »

HaKJIallbIBaTb Ha KOHEYHOCTHL

BhUlE paHbl He Gojee weMm Ha
2 4w A ocTaHOBKH KpoBOTe-
YeHHUS
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Tpogomxenue 1MPUIOK. 2

CpenctBa

Hasnayenue

Buyrpenuun
10 2 HamaTLipHOro CrUpTa
10 Ta6n. nupamenna, nupade-

Ha, (denobGap6utana u Ap.
10 1abn. acnupuna

10 ta6n. cynvhoaumesuna

10 2 nacTofiKm BanepHalbl €
JNaHABIeM

10 ta6n. Oecanona (canoi ¢
GesyiafonHOH) B TabieTkax MM

KeNyJIoUHbIe Kannu

1 nayka combl MUTLEBOH WM
3 ynakopku Tabietok Gerauua

50 r ropokoii (aHraufickofi)

coJlH
10 2 GopHoli KHCJIOTHI

10 2 rnasHeix Kanenib

e cpelrcTBa

Brpixath npu  o6MOpOKe (Ha-
Gpath Ha BaTKy)

IMpuuumats no 1 Tabi1. 3 pasa
B JEHb NpH TOJOBHOH GOTH

[Mpuunmats no 1 Tabn. 3 pasa
B JEHb Kak 2KaponoHHKalulee
CpefcTBO

TTpusumare no 1 Taba. (0,5)
4 pasa B eHb INpH I1POCTYAHBIX
3a6o/1eBaHuAX

Ipusumats 1o 10—15 kanens
3 pasa B JeHb KaK YCIOKauBalo-
mee o cepAeuHoe CPesICTRO

ITpumenste  Kak XKeJyJO4HO-
Kuweudoe cpeicteo npu Gonsix
B xupore no ! taba. wim no
5 Kanenp 3 pasa B JieHb

[TpumeHsTh NpPH U3XKOre H ANd
npomuianns xenyaka (5%-Hbil
pacTsop)

JlaBatb npu NuILIEBBLX H ApPY-
IUX OTPaBJeHHSX, TSNKEIBIX COJN-
HCUHBIX OXKOTax

[TpuMeHsiTH [J1S 1 POMBIBAHHS
rnas (2%-Helil pacTeop)

IMpumenstb (Mo 5 Kamenr B
06a rnasa) npH BocnaneHHH CJH-
3ucTolt 06ONIOYKH BEK

Ipy Halwyuu B COCTaBe TPYNIBl MEAMUMHCKHX padoTHHKOB (Bpa-

ua, Qenbamepa, MeICeCTPbl) B MHOTOIHEBHOM [0OXOZE,

MapuIpyT Ko-

TOpPOro I pOXOAHT B OTlla.fleHHOﬁ OT HaceNeHHBIX TMYHKTOB MECTHOCTH

(ropel, Tafira, TyHapa H T. IL),
BKJTIOY HTh?

B COCTap anTeykH pPeKOoMEeHRYEeTC s

2) NPOTHBOLIOKOBLE H CEPAEYHO-COCYAMCTHIE CpeACTBa  (KobeuH,
KOpAuaMdH, MOPGHH, NPOMENOJ, HOBOKaWH, TJIIOKO3Y);
6) anTu6HOTHKM 151 uHBeKuuit H B Tabnerkax (TeTpaLUKIHH,

OJIETETPHH, MULEPHH, JEBOMHLETHH,

T. 1.);

CTpPenToOMUUHH, MNEHULWIIUH H

B) 11 POTHBOCTOJGHAYHYIO H NPOTHRO3MEHHYIO CBHIBODPOTKY;
r) umput ?- # 5-rpaMMOBBIl € HrJ1aMM W KOMMAKTHBIM CTe pHITH-

B
yBeJTHUHTD,

3aTOpPOM.

MOKHO Harn pHMep

9TOM CJydae IIo YCMOTPCHUIO MEAuKA

20CTaB anTeyku

NpuGaBUTb  KEJTyZOY HO-KULLEY Hble

cpeiacTea, aHTUMHCTaMHMHHBLICE W JApYrHe mpenaparbl, OJHEKO HpE3mepHO
yBeJIUYHBaTb anTeyky HExKeNaTeNbHO,
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B BOLHO-JOJOYHOM noxone

Hano ofecnesnts repmernysocts ykaanku. Bee wmenvikamenTH!
CIAEAYeT yNOXHTL B IJNIACTMACCOBYIO HIH HHYIO KODOOKY ¢ 3aBHHUH-
BAlOMeHCsl K PEILIKOM, KOTOPYI0 3aTeM Jyulle NOMECTHTB nocJje 0B a-
TeIbHO B /B2 MONHSTHCHOBHIX HIM X/JTOPBHHWJIOBHX MEIIOYKA H
TYro nepepssaThb.

B ropuom noxoge

Inst npodmiiakTiRE coiHEYHEIX OxOroB n PHMEHSIIOTCS  CMSATrYalo-
[MHe NpefloXpaHHTeNbHLIE MasH H Kpembi thna «Hupgefis, «JIyun,
NepcHKoBasl Masb (CMeCh TpeX PaBHEIX yacTedl Iie pCHKOBOro Macia,
Ba3eJIHHA H JIAHOJIMHa).

B taexnom noxone

He ofofitick 6es 1poTHBOMOCKHT HOB ceTKE €O creuuanbHOH mpo-
nHTROA W MeTmabTaNara — cpeficTBa N POTHB ruyca (15%-nas smysp-
CHfl); penynuHa — cpenctsa OT komapoe. Ha ogno cmasemanme o1-
KPHTHIX uacTedi Tenia Tpebyetcs 2—2,5 2. Ha onmoro uenmoseka B
CYTKu B Mae -— aBrycte pacxoj coctapnser 10—15 e,

B BENOCHIeAHOM NoXxone

Bee npeamvertt B anTeuke poaxHE nuorHO N puiieratb ofHH K
apyroMy. CKNSIHKH W aMNyJiLt Hajio NepesoXuTh Mapneii mnu Batol,
npofky B0 (NaKoHAX JOMKHLI OLITh MJOTHLIMH H HPHBSA3aH HBIMH
K TOPJILIIKY KONMNAukamMy M3 Mapnu HJH NNOTHOR Gymaru. Bee co-
IepXUMOC Jiydllle BCErO YNOXHTL B IJOTHYIO MJOCKYIO KOpOGKYy,
ynobuyo nis yKJAagKH B Garaxnyo cymky.

Ilnurenbhas esfa no newibHbM Joporam, ocoGeHHO NPK CHIALHOM
BCTPEIHOM BETPE, MOMKET BBHI3BATH pasSAPAKEHHE MJHM [23Ke BOCHa-
JieHHE CNH3UCTOH OGONOYKH BEK M IJ1a8 — KOH BIOHKTHBHT (nok pacue-
Hue, clesoreuenue, GONb W MOKEHWE B IJ1a3ax). lostomy npu co-
CTaB/IEHHH ANTEUKH ClleflyeT yyecTb IOBLULUEHHBIE PacXof, IMA3HLIX
JIEKapCTB,
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Mpunoxeunne 3

COOTHOWEHWE PA3SMEPOB INMPEIIMETOB
C JJIMHOM BHITSIHYTOM PYKU (na 60 cwm)

ERES
B8
9EE | mnanne
& Mofpyanbie MpeMeTH " ex}?(% aggg%e;am " E gac| npegmera
E §EXE[B ernCTU-
S g = HbBIX»
o B X O
2 Sz aE
1 | Ciuveunas KopoGka: 600 56
56 "™ 600
TOJLIEHA 10 93==0-93
LK pHHA 16 61=0-61
uHa 35 28=0-28
2 | Cnuyka 13 78=0-78
["panennifl KapaHaau %.—m 66 11=0-11
1
3 | Ilmaverp MesKOH MOHETEI: 40 25=0-25
1 konefika
4 10 koneex 35 28=0-28
5 2 Koneliku 33 | 30=0-30
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TMponoikenve npunox. 3

E.Z
35
:‘Eg Yrnovas
& Bux npexmera £o8 | sernunna
© Monpyunke npeamers = npexmera
5 R ero paamepst B um :_3; 5 x g B €THIORY-
e cax g HBIX»
o E 3 ig.
z O =ac
6 15 koneek 30 32=0-32
3 kone#iku 27 37=0-37
20 xoneek 27 37=0-37
5 koneek 24 | 41=0-41
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Mpuaoxenne 4
MOMEHTHI BOCXOLOA U 3A XOIHA COJIHLIA
B TEYEHUWE T'OHA [J1d PA3JIMUHKBIX HIHUPOT
(N0 MECTHOMY BPEMEHH)

Bocxop Ha wikpote

JHara
35° 45° bG° 60°
$lusapb 11 7u09 mun | 74 39 mun | 84 25 mun | 9 « 03 mun
1117 08 7 37 8 21 8 55
21 |7 06 7 32 g8 10 8 40
317 00 7 22 7 55 8 19
®epans 10| 6 52 7 10 7 36 7 55
2016 42 6 55 7 14 7 25
Mapt 216 30 6 38 6 50 6 59
1216 16 6 20 6 26 6 29
2216 03 6 02 6 00 5 59
Anpens 115 48 5 43 5 3 5 29
1115 35 5 24 5 10 4 59
21 (5 22 5 07 4 45 4 29
Mai 1j5 10 4 51 4 22 4 01
1115 00 4 37 4 02 3 3
2114 83 4 2 3 4 3 11
3i 14 48 4 18 3 30 2 52
Hionb 104 45 4 13 3 22 2 40
2014 46 4 13 3 20 2 35
30]4 48 4 16 3 23 2 40
Hionb 1014 53 4 22 4 32 2 51
205 00 4 31 3 46 3 11
3015 05 4 39 4 00 3 28
Asrycr 915 M 4 53 4 21 3 57
1915 22 5 05 4 40 4 21
2915 29 5 17 4 58 4 45
Centstbpr 8|5 37 5 29 5 16 5 08
1815 44 5 41 5 36 5 32
285 52 5 53 5 54 5 56
Oxmsi6pp 8 |5 59 6 05 6 14 6 19
1816 08 6 18 6 33 6 44
2816 16 6 32 6 54 7 09
HosGpb 716 26 6 45 7 14 7 35
1716 35 6 59 7 34 8 00
27 (6 45 7 12 7 52 8 24
Iexabpp 716 54 7 24 8 08 8 44
1717 ol 7 32 8 20 8 88
2717 06 7 37 8 2 9 04
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[Mpononxkenne npunox. 4

3axop Ha wWupote

Jara
35° 45° 55° 60°
uBape 1| 16459 mun| 16 4 28 mun| 154 42 mur { 15 4 04 mun
11117 07 16 39 15 56 15 21
21 | 17 17 16 5l 16 13 15 44
31117 27 17 05 16 33 16 09
Qeppany 10 | 17 37 17 19 16 54 16 35
20 | 17 47 17 34 17 15 17 02
Mapt 2117 56 17 47 17 36 17 27
12118 04 18 01 17 56 17 52
22118 12 18 14 18 16 18 17
Anpenp 1118 20 18 26 18 35 18 41
11} 18 28 18 39 18 54 19 06
21 | I8 36 18 52 19 14 19 30
Maii 1118 44 19 04 19 34 19 55
11|18 53 19 16 19 52 20 20
21 | 19 00 19 28 20 10 20 43
3119 07 19 37 20 25 21 o4
Hionb 10119 13 19 45 20 36 21 19
21|19 17 19 50 20 43 21 27
30|19 18 19 50 20 43 21 26
Hione 1019 16 19 48 20 36 21 17
20119 12 19 41 2 25 21 00
30119 05 19 30 20 09 20 38
Agrycr 9118 56 19 17 19 49 20 13
1918 45 19 02 19 27 19 45
29118 32 18 45 19 02 19 16
Ceursi6pp 8 | 18 18 18 26 18 38 18 46
18118 04 18 07 18 12 18 15
28 | 17 50 17 48 17 46 17 45
Okmsi6pp 8117 36 17 30 17 21 17 15
18117 23 17 12 16 56 16 46
28117 11 16 56 16 34 16 18
HosGpb 7117 ot 16 42 16 12 15 52
17} 16 54 16 30 15 b4 15 27
27 |1 16 50 16 22 15 42 15 10
Heka6py 7| 16 48 16 19 15 33 14 57
17 | 16 50 16 19 15 32 14 B3
27116 55 16 24 15 36 14 58
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Mpunoxenne 5
NMPMMEPHBIE YACH TPOBY)XIERHS MTHL]

Bpemn
npo- Hazpanue nrun Mectooburanue Ce3oHHOCTE
OyxpeHus
IOna  (necrofl | Onymkn  xBoiinbix | Mapr —oks16pb
¥KaBO POHOK) necos
O;(O;’:O Bcc*roqgmﬁ co- [ Pouy, napku, canet| Anpeab — cen-
HOUH Josef 6143 BONME TA6pb
K ameimoexa [loGepexkbe  BOmo- | Anpenb~abrycr
AposioBHAHAsI{ €MOB, mopocilee
KaMEILIOM HITH
KyCTapHHKOM
Fopuxsocika- | Menkonecve, mapku | Anpeds — cen-
JBECYIIKA H cajpi Ta6 b
0712 jo Fopuxsoctka- | Cranmersie ropsl Mapr —okTs16ps
Ye pHymKa .
84 noun Tepenen Toasi, nyra Mait — o156 pp
[onesot xaso- | To e Mapr —ox1s6pp
POHOK
Kykymka 1
€Ca, poulH, napku { Anpean — cen-
BOJIra 6 pb
Oxozo g H'g a  Gonp- | 1O *e Maii ~-ceya6ps
34 Houn HHHIL O1b" | Jleca napkH, camui| K i
nias » » PYribld ropg
3apsnka H OrOpofint
Jleca, napku, cagw Mapt — Hos6ps
(uHOrIA SHMyeT)
( K panuenuk Jleca, napku u pas- Mapr — nosz-
JIHUHEIE 32 pocan HSIST OCEeHb
(uHorna smmyer)
3a6nuk Jleca, napku, camsi] Ma PT — OKTAGPB
Or 3 o (aHor1a 3UMyeT)
4 4 Houn Oscanxa Jleca, napku, a su- Kpyramii rog,
MOH  HaceleHHbe
MYHKTB
llenouka tenp- |Jleca, napkn, cagu Maptr — oxT6pb
KOBKa
{ Mumyxa To xe Kpyranii rox
Oleron Tapky, canw, a su- To xe
MOH ¥ noss
Creopen Jleca, napku, camm Ma pr — Hon6pL
4 4 poum Ka napeeyngpiit TMapku u cagul Kpyrawi rox
BBIOPOK
3enenyika Jleca, napku, camu To xe
Benas  Tpsico- {Canet u nyra 6iau3 | Mapr — oxra6pe
ryska BOIKI

288




ITpunoxennye 6

IOBUXEHUE JIETIECTKOB LIBETOB B TEUEHHE CYTOK

Yaen Mecans 'L},zﬁ;’;iﬁgg Haspanne pactenHs
Y1po
35 lone Packprga- | KoanmoGoponHuk Jyroeoit
10TCS
4—5 | Hionp To xe Munosnsk nonesoit
5—6 |lione » YepHosironHEIH  nacsieH
6~—7 |Hoab » Onyeanuuk, 0COT Oro polHL
6—-7 |lionb » Posa wmopmunuctas, uukopwui,
JieH, Kaprodenab, GOpoAaBHUK
OGLIKHOBEHHII
6—7 [Asrycr » Jlatyk muoronetnui
7—8 | Mait » Topeuapka GeccreGenbHas
7—8 Hionp » IMasnuk nanuarem
7—8 Hions » Konokonbuuk KPanusoJIHCTHRIH,
sicTpebuHKa BoJloCcHCTas
7—8 | Asrycr » Komioynnk GeccreGenbhelii, ocoT
noneeoll, BopsHasi nuaus (Ge-
Jiasi KyBIIHMHKa)
89 |Anpeas » Topuuger (yepHOropKa)
8—9 |Hioab » Cokonuéi nepener
89 |Asrycr » Canar
9--10 |Anpeas » Jlecnas ¢uanka, Kucnmna,
MaTb-F-Mayexa
9—10 |Maiz » JlecHast qusus
9—10 | Hions — » 3ciuonblus
HIO/Ib
910 |Aeryer » Horotku
9—10 |Cenra6pn » OceHHUK, HJIH 3HMOBEL
10—11 | Mapr » Con-Tpasa
1011 | Hiose » AGyTHnon
1112 | Hions » Hukanapa mox:xyxopunnas
[No-
NOTYIHHK
12—1 Aprycr 3akpuBaot- | Ocor nogepoil
csl
1.—2 | Hions » [Masnuk sanuarwil, ocot oropos-
HEIHR
1-2 ABI‘YCT » Canat
2—3 | Mionp ) Onysanuuk
23 Hione » Kaprtodenb
23 | Asrycr » Lekopnii
3-4 |Uions » DCwonbuus, HHEKAHAPA MOXKY-
XOBUJH as1
4 -5 |Mapr » K pokyc wenteiil
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IIponoaskenve 1puioxenus 6

Yacwl Mecsusnt ﬁ:::égﬁg: HasBanue pacrenHs
4—5 | Ihone 3akpuiBaloT- | JleH KpynHOUBETHHIA
csl

4-5 [|Asrycr » Horotku
5-6 |Mapr » Con-TpaBa
5-6 |Anpens » Jlecnas tduanka, KHC/IHIa,

MaTb-H-Mayexa
5—6 | Maill » Jlecnaa nunus
5—6 |Hwab » A6yTanon
6—=7 | Mai » Topeyaeka GeccreGenbHast
6—7 | Asryct » Kosmounuk GeccreGes be bift
6—7 | Wionb PackpeiBa- | Bonaeipuuk

10TCS
6—7 | Miosb 3akprBaioT- | Jiotuk enxuit
cst

7—8 | Mionsw » Cokosinii nepener, pos3a MOpUIH-

Hucras
7—8 | Honb » Besiasi KyBUIHHKa
7—8 {Asryer » MlunosHuk nonesBoi
8—9 {Asrycr » Ye prosrofnsii  naciex
8—9 |Cenra6pp{ PackpuBa- | CvoneBka nopucs as

10TCS

8—9 | Fhoms » [lapuna HOYM (3aKphiBaeTCs B 2 4

HOYM)
9—10 | Hionb » CmosieBKa HOYELBETH asi

Mpuaoxenye 7

KAJIEHJIAPL CE3OHHHX SBJIEHHI TPHPOIBI

CPEOHEN MOJIOCH! EBPOIIH

MNpumepubie CPOKH

HasBanue ce30HHBIX ABNEHHHA

et | i | mosmunn | e
Maprt 7/111 31/111 19/111 | Ipuner nepsux Fpaveit
7/111 15/1V 30/111 | Ipuset cxBOpLOB
Anpenp 18/111 15/1V 1/1IV | INpuner KaBOpPOHKOB
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24/111 18/1V 4/IV | Hauano mmuxeHusi coka

y Oepesnt

25/111 17/1V 11V | Tpuner Ha ceBep Kypas-
Jel

17/111 10/v 17/1V | 3auseranne maTb-H-Mayexu

30/111 5/V 19/1V | 3auperanve OCHHLI




[Tpoposiskenne npunosxerns: 7

IpumMepsble cpoKH
Mecsn CaMbii epepuuc | Ila3Banue ce30Hnbix sBrenud
pannutt nosguuit | AATH
Anpens 5/1V AY 22/IV | 3auBeranue onbxu
4/1v 13/V 24/1V | Hauano ypuanus nsrymex
8/1v 12/v 24/1V | PacnyckaHue mouek wue-
peMyxu
6/1v 14/V 25/IV | 3auBetanue opelIHuK a-sie-
L HHEL
24/1V 7AY 30/1V | [Mepnoe kyKoBamue Ky-
KYLIKH
Bropast nonoBusia anpens | [losiBaenue T pu6oB —
CMOPYKOB M  CTPOYKOB
Mait 15/1vV 24/V A% 3auperanue npuMys u (6a-
PanyuKOB)
22/1V 23/V 9V 3aneetanue Gepessl
17AY% 18/V AV TlepBast mecHst CoJiOBbs
26/1V | 24/V 11/V | Belter Maitckux wykos
29/1V 1/VI] 12/V Ipuner sacTouek
2/V 27/V 13/V 3auBeTaHue  OJlyBaHYHMKOB
4V 4/V1 18/V 3anBeTaHue YepeMyxu
Hauano mas losiBNeHHe HEBO3HKKOB M
onst
2/V 5/V1 21/V | 3auBeraHue JecHoH 3em-
JISTHUKH
6/V 5/VI 22/V 3aiBetTaHue BHIIHY
6/V 6/V1 24/V 3augeranue s6/10Hu
10/V 12/VI 26/V 3anBeranue JanHp el
8/v 14/V1 27/V 3alpeTaHHe CHPeHM
/v 17/V1 29/V 3auBeTaHue PsOUHLL
Koner, Mas Hcuesaor E€MOPUYKH  H
CTPOYKH
Hionr 15/V | 12/V1 | 1/Vl | Kosnowenne pxu
Cepeguna MIOHS TosiBaenue rop6epes0-
BHKOB
9/V1 | 16/VII| 26/V1 | Co3peBanue semnsiHMKH
Koren wumons losiBnere pasnHoOlBeTHEHIX
CHIPOEXKEK, MACANAT, MO-
XOBHKOB
Hiosnn 24/V1 | 20/VII 5/VI1 | Konowensne oBca
28/VI | 28/VII | 12/VI] | loxenrtenve pxu
15/VI 30/VII 13/VI1 | 3auseranue Juner
Hauano wutoas lNosiBNeHue MONOCHHOBHKOB
Bropasi nonosuna wutosns Hosienienue kpackoro my-
XOMOpPa ~— NPEIBECTHHKA
GenblX FpuGoB
Konen uronga losiBsiesne Genoro rpuba
Asrycr Hayano asrycra TosiBienne PBUKHKOB,
rpyspe#t
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[Mpopomwenye npuwiox. 7

IMpumeprbie CPOKY

Mecsiu CaMbill epennye | HasBanue CesORHEIX siBjenmuit

paHuHi nosps i | AATH

Apryct 1/vI1Il I 17/V1Il l 16/VI1l | Hauano simcronana

Komneu aerycra [TosBnenye KpacHEIX H ce-
PLIX OIISIT, IOXKHOH Kpac-
HOW CHIpOEXKH, OeJiblit
rpub BcTpewaercss peako

Centabpn | 26/VIIT | 26/1X 3/1X | Co6upanne rpauelt B crau

14/VIIl | 21/X 27/1X |} lponer xypaseht

Okra6pb Cepennina oKTaGps TosiBsiende Tprodeneit

Hoa6pb Koreu nosnGpsa HcyesHOBEHUE O Pam»KeBO-

MEJITHIX OIMAT — NOCJ/Ies
HHUX TpuboB
Ipunoxenne 8
XAPAKTEPHUCTHUKA BETPA
FlpusHakn BRRSTHHS BeTpa Ha
HasBanue | CKopocTb

] BeTpa B M/cek

(E HageMHble TIpefMeTH NOBEPXHOCTP MOPS

0 | Wruas 0—0,5| Ilem noauumaercs | 3epranbhoe moOpe
BBepX, Quiar BHCHT
CHOKOI{HO

[ | Tuxuh 0,6—1,7 Jem  enabo  OTKIIO- [osiBnslOTCH He-
usieTcsi, JHCrbsl e | Gojibpume  Yernyeol-
JieCTSIT, IJiaMsi CIMYKH | pasneie BOJHEL Ges
¢1a60 O1KJIOHSETCA «6apaLIKOB»

2 | Jlergkuit | 1,833 JlBixyTCslT  TOHKHe Kopotkue, xopo-
BetBH, (uap cya6o | wo BHIPaXEeHHbIe
pasBeBaeTcsl,  OJiaMsl | BOJIHEL, [peGHH uX
OLICTPO TYyXHeT HaYHHAIOT Ol POK h-

IBBaTbCsl, HO ICHA

3 | Cnabeii | 34~5,2 | PackauuBaiores He- |He Oenas, a CTexJio-
Gosibwime BerBH, ¢uar |Buinasi; pabut no-
pa3sBeBaeTcst Be PXHOCTb BOJBI

4 | Yuepen- | 5,3~7,4 Packauuparorcst Boanwl craHoBsT-

Hel# 6oJibUIHE BETBH, (1ar |cA [JJUHHEeE, MecTaMH
BLITSITHBAETCs, MOIHH- | 06 pasyloTest  neHs-
MaeTesl NHJb muecs  «bapauku»

5 | Ceexuit | 7,5-9,8 PackaunBatotest Re- Bce Mope IOK phI-
GonblllHe CTBOJIbL, CBH- | BaeTCA ¢6apallkamue
¢THT B ylax
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ITpoposikenne npunoxk. 8

ITpusnaku BAKUAHUA Berpa Ha

o HasBanue | CkopocTb
g BeTpa B Mmfcex
a Ha3eMHble MpejMeThl NMOBEPXHOCTE MOPS
6 | Cunpniptft | 9,9—124|  PackaunBarorcst ge- | O6pasoBmiBaioTcs
peBbsi, CHJIBHO pBeT | I pebHH 6041 bILIOH
najiarku BHICOTH], «0apamKu»
Ha rpebHSIX BOJH
7 | Kpenkuii [12,5—15,2]  Cprpaoress nanatr- | Boauer  rpomos-
KH, FHyTCst HeGOJiblluMe | ISITCSI M 11 POU3BOISAT
JepeBbst paspyLieHusi, Berep
cpuiBaer c I pebHel
6enyio meHy
8 | Ouenp  115,3—182( Jlomaworess Tomkme | 3avetHo  yBesiH-
K PCITKHH BCTKH,  3aTpPYJHSIETCs! | YUBAIOTCS BHICOTA U
IBIXKEHHE, rHyTCS | AJIHHA BOJIH
Gosiblipe ZepeBbsi
9 | Wropn 118,3—2L5  Jlomaores: Gospume Bricokue, ro poro-
JIe PEBbBSI, MoBpexja- | AOOHBle  BOJIHEL C
I0TCH K PHILK IJIMHHBIMH  OIt POKH-
IBIBAIOUMMUCH T pel-
HSIMH
10 [ Conbrei 21,6 25,1  Cppmatores kpeimm, | Best mosepxuocrs
uropu BLIPLIBAIOTCS C KOPHEM | MOPSi  CTaHOBHTCH
aepeBbst Genoli  OT nNEHHL
Packatel B OTKpHI-
TOM MOpe YCHJIHBa-
I0TCSL ¥ [ PHHHUMAIOT
Xapakrep  TOJYKOB
1 Keetkuh 125,2—29 | [poucxomsr  Gomb- | Beicora Bosu ma-
LTopy wHe paspylleHus CTONIBKO  BeJIHKA,
4yTO0  HaXOAsIuMecs
B IIOJIe 3pEHHs KO-
pabiu  BpeMeHamu
CKPHIBAIOTCS 3a
HUMH
12 Yparan | Bonee 29 [Mpoucxonat onycro- | Bogsmasi — mbuib,
LeHus cpuiBaeMasi € rpe6-
Helt,  3HAYMTEJBbHO
yMEHbIUAET  BHJH-
MOCTDb

293



CIIUCOK JIUTEPATYPHI

LLAgkuMymwkun H, H. OrkphiTHE «lIecTOro 4yECTBa». M., «3Hanue»,
1964.

2. Apcenben B. K. Jlepcy Ysana. B mebpnx Yccypuiickoro kpas. M.,
leorpadrus, 1952

3.Apcennep B. B nebpsix Yccypuiickoro kpas. M., Feorpadrus, 1952.

4. Apcenner B. K. Bcetpeun B Taiire. M., [letrus, 1956, ctp. 169—172.

5. Actamwenkxor II. T. Uro Takoe OuoHMKa. M., Boeuusnat, 1963.

6. benskor M. OpueHTHpOBRHWe Ha MeCTHOCTH ©e3 Kapthl, M.,
«Mpicnb», 1945,

.boropoe B, . Okean. M, Boenuspat, 1955.

8. By6uop M. A u pp. Boeunas 7tomorpadusn. M., Boemusnat, 1947.

9. Bypayun T. J. v nap. MexayHaponuas cHCTeMa emHHHL. M., «Bhic-
1iasi 1WKOja», 1964.

10. Bepunanckuit B. U Heckonrbko ¢10B 0 noochepe. B ¢6.: «Vcenexn
COBeTCKO#l GuoJioruu», Brin. 2, 7. 18, 1944, crp. 102, 117.

IL.Laepunos B. A, Bupumocts. JL., wapomereomspar, 1951, crp. 37.

“l22.Fameso M.B, ToBopyxun A. M. CnpaBoyHHK odunepa uno

BoeHHOH rtoulorpadmm. 2-e¢ usp, M., MO CCCP, 1963.

13. Jeccenvb6eprep E. INuumit xanenpapb, IITHYGH 9achH. Bapwa-
Ba, IlepeB. ¢ NOJLCKOro, 1959,

4. Komapoe B. H Venekateabnas actponmomus, M., «Hayka», 1968.

15. Kpninos A. H. (Akanemux. CobGpaHHe TpyaoB. T. 7). Ilepeson Ma-
TeMaTHUYECKHMX Hayan HaTypasaeuoll ¢uaocobus H. Hewtowa. M. —Jl.,
AH CCCP, 1936, ctp. 307.

16. Kpnanos H. A Bacun «JlwGonertheits. Ilomu. co6p. cou., 1. 1V,
IIr, 1918, crp. 211.

7. Kpunorp H. A Bacys «Jles, cepra u sucB». TaM IKe, crp. 301,

I8. Kynen T. HcKycCTBO M peMecla y IKHBOTHBIX (nep.-HaBnew. ¢
¢paun. K. M. )Kuxaperoit). CI16., 1910, cTp. 19.

19. Kynpuun A. M. YMell OPHEHTHPORATBCR Ha MeCTHOCTH. M., JOCAAD,
1969, 3-e usp., cTp. 4.

2. lannom K, Anbepr dilnwreiln u crpoerne KocMoca., M., «Hayka»,
cTp. 20.

2l. leoson A A, Jle6enen B. H. Bocnpusitie  npoeTpanctBa R
BpeMenn B Kocmoce. M., «Haysa», 1968, cTp, 99.

22. Meneenes [, Cunbdne nmyxoM. M., «Coe. nucatenbs, 1957,
cTp. 368—369.

23. Meubuykoer A.E. wunp IlpenBaphuTedibHLE H3LICKAHHS TPACC
Juuuil snektponepenawd. M., Tocsueprousnar, 1963, crp. 134, 138.

24. Tlpupona u obmectBo. M, «Hayka», 1968, ctp. 11, 27.

2. [lpxesanvckup H. M, U3 3aficana gepes XamMu B Tuber m ua
BepXombe XKentoii pekn. M., Teorpadrus, 1948, crp. 55, 81, 96.

2. CemywkHBu T. AnuTer YXONMT B rOpBI. M., Tocautuspat, 1952,
CcTp. 324,

27. Ctenaan I. B nebpax Adpuxn. M., Teorpadrus, 1958.

2. Xetarypos H. H. INaMatKa N0 Texnhke 6e300acHOCTH IoAs Teo-
ne3HCTOR M Tomorpagor mnpu pabotax B nycThHAX. M. Teonesmusnar. 1961,

29. luonkoBcknrE K. B Ilyts B 3Be3snam. M., AH CCCP, 1950.

30 Huonkoeckup K. D Tpynw no paketHoll texuuke M. OGopon-
rus, 1947, crp. 71,

3l.Heppaunop C. B (cocraButenr) m ap. XpectroMatus mo dbu3uge-
cxol reorpadud M., Vunenrus, 1948, crp. 33, 257—958

32 Wleapn IOx Kak 570 npossowno? (ManoCTPHPOBARNBIE paccka? o
TOM, KaK TEOPHs OTHOCHTENLHOCTH YCTaHAWTUBAET CBA3H NPHYHH H CAEACT-
Buft). M., «Mup», 1965, ctp. 9—12 H 13~14.



COIOEPYAHUE

Ot aBTOpa 3
BPEMSI 1 [TPOCTPAHCTBO 8
Uro Takoe Bpems? 10
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TosicHoe u nekpetHoe Bpemst 142
Cmena pat. T'le nauunarotcs IHH, Mecsibl, FOLb? 147
Onperenenne BpeMeHH 10 Cosnnny 148
Onpeneneune Bpemern no Cosuuy o KOMITacy 149
Onpenesiennie Bpemeny 1o coseesamio bosbwas Megpenuua 150
Onpenenenre Bpemeny mo Jlyue u KoMnacy 152
Onpenesienye BpeMenn M0 OTHUAM M PaCTEHHAM 157
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OPHUEHTHPOBAHUE B IMPOCTPAHCTBE 160

CTOpPOHH TOPH30HTA . 160
Onpenenenme cropon ropusonta no Connuy, Jlyse u 3pesnam 160
Ornpesiesienne CTOPOH TOPH3OHTA MO PACTEHHSIM U JKUBOTHEIM 17D
Onpeneniende CTOPOH IOPH3OHTA Mo pesbedy, nousam, Berpy 180

U CHery
Onperesieline CTOPOH FOPH30HTA MO MOCTPOfiKam 185
NPUMEPHI INPHUMEHEHHS OPHEHTHPOB

HA T[IPAKTUKE 187
OpreHTHPOBaHME 1O 3BYKY 188
OpuenTHpoBanue no CBery 192
OpueHTitpoBaHue no CJjeAam 193
OpHeHTHPOBaHKe MO MECTHBIM HA3BAHHAM 201
OCOBEHHOCTH OPUEHTHPOBAHUS B PA3JIMUHHIX
[MPUPOOHDBIX YCJIOBHUSX 204
OpueHnTupoBanve Ha nianere 3emus 204
OpueHTHpPOBaHKe 3a NpejiesiaMu Hamel IJianeThl 228
OPHMEHTHUPOBAHHMWE B M3MEHEHUS$SX MOrOHHI 260
OCOBEHHOCTH IIOBENEHHSI U OPUEHTUPOBAHUS
JKHBOTHLIX 267

Mprioxernus:
1. CootBercTBHe aTMOCHEPHOro HaBNeHHs BHICOTEe Hall YpPOB-

HeM MOpSl M TeMIlepaType KHUMEHHS BOABI 280
2. Tloxonnas anteuxa 281
3. CooTHOIleHHe pa3MepOB NpPeNMETOB C ANHHOH BHITAHYTOR
pyku (Ha 60 cm) 284
4. MomenTs! BOCcXola M 3axofa CosHLa B TeueHHe rojla IJist
PassMUHBIX LIHMPOT (MO0 MeCTHOMY BpeMellH) 286
5. Ilpumeprsie yacw npoGymiennus OTUIL 288
6. JBuKeHHe JIENECTKOB LBETOB B TEYEHHe CYTOK 289
7. KaneHnapp Ce30HHBIX fABNEHHA MPHPOIH cpeinefi NOJOCH
Espornrt 290
8. XapaxTepucTuka serpa 202
Crncok JintepaTyps 294
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