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Hpeguaxo@ue

YHHbIe Y3/1bl UCMO/Ib3YIOTCA B aCTPO/IOrMU C He3anamAT-
HblIX BpeMeH — 0COBEHHO B MHAMIWCKOM acTpOo/10ruu,
rA4e OHW MO 3HAYMMOCTM NMPUOB/IMKAOTCA K M/AaHeTaMm.

B 3amagHoOM acTpO/10rMm IyHHbIE Y3/1bl TaKKe UCMO0/1b30Ba/IUCh,

HO WX MOHWMaHWe Bbl/I0 A0BO/IBHO YNPOLLEHHbIM, a MPUMeHe-

HWEe — OrpaHUYeHHbIM.

B Hawm AHM BO3pOC/Ia NpuB/eKaTe/IbHOCTb KAPMMUYECKOro
M3MepeHUs B acTPO/IOMUK, TO €CTb MOHMMAHUA KU3HU KaK 0A4-
HOro U3 3Be€HbEB B //IMHHOM LienoYKe BOM/IOLLEHUI, U MOTOMY
MHTEpecC K /IyHHbIM y3/1aM BbICOK. Mbl Bygem roBOpuTb O TOM,
YTO OHM KaK pas U ABAAIOTCA TeMU GaKTOpamMm HaTa/ibHOW Kap-
Tbl, KOTOPblE NMPUBA3bLIBAIOT AAHHYIO KU3Hb K LernoyKe peuH-
KapHaumi. OHM TaKKe OYeHb BaXKHbl U A/1A NMOHUMaHKA obLLLe-
rO HamnpaBs/IeHWA XM3HW; NPY NPaBWU/IbHOM OTHOLLEHUW 3HaHWe
O /IYHHbIX Y3/1aX NMOMOXeT Ye/0BeKy A0CTuratb 60/1ee 3Hayu-
Te/IbHbIX Pe3y/IbTaTOB C MEHbLUMMU YCUIUAMM.

B 3TOM KHMre A nocTaBua nepey cobol uenb 06beanHUTD
BCe /lyyliee, YTo Obl/10 HAaNMMCaHO O /lyHHbIX Y3/1ax Ha BocToke
W Ha 3anage, f06aBUTb COOCTBEHHbIE HAPAbOTKU U NPOAEMOH-
CTPYpPOBaTb, KaK BCE 3TU MAEN U 3HAHWUA MOTYT OblTb NpUMeHe-



Hbl A4/19 TOHUMAHMA aCTPO/IOrMYECKOro NOpPTPeTa KOHKPETHOro
YyesioBeKa.

Al nocTapasnca HanucaTb 3Ty KHUIY Tak, YTOObI OHa Hbl/1a UH-
TepecHa 1 rno/esHa 4/ YuTaTe/s1el C CamMblM pPasHbiM YPOBHEM
aCTPO/IOrMYEeCKMX 3HAHUW. BbIACHWUTB, B KaKMX 3HaKax /lyHHble
y3/1bl HAXOAW/IUCb B MOMEHT POX/EHUA, COBCEM HETPYAHO,
B NnoAas/AwoLeM 60/bLUMHCTBE C/1ly4aeB A/ 3TOM0 He HYXXHO
3HaTb HWM MeCTO, H1 BpeMmA poxaeHua. U yxe 3Ta undpopmaums
MOXeT CTaTb OYeHb M0/Ie3HOM A/1A9 MOHUMAHUA, Ky4a BeseT ye-
/IOBEKa KM3Hb, KaKMe Hanpas/IeHnsA 1 BUAbI AeATe/NbHOCTU AR
Hero npeAnoyYTUTE/IbHbI.

A 4yem obLUMpHee acTpo/Iornyeckme 3HaHUA YUTaTe/d, TeM
MHTepecHee U geTasbHee OyaeT nHdbopmauus, npegaiaraemas
NIYHHBIMW y3/1aMU. BO3MOXKHO, 3Ta KHUIa NOABUITHET KOro-TO Ha
U3yyeHne cepbesHOM acTpo/10run. TaKUM YMTaTea 1AM A NOpeKo-
MeHA0Ban Obl B KavyecTBe y4ebHoro nocobusa ceor «Camoy4u-
Te/lb aCTPO/IOrUM»,

CHa4vaza Mbl pa3bepemcs, YTO e TaKoe /IyHHble Y3/bl —
KaK C aCTPOHOMMYECKOM TOYKM 3peHus (Kak y3/1bl 0bpasytoT-
CA Ha Hebe, rae Ux HalTh), Tak U C acTPO/IOrMYecKon (Kakos
CMMBO/IM3M /IYHHbIX Y3/10B B pasHblX TPaguLusax). DTOMy Mo-
CBALLEHA r/1aBa 1.

3aTeM B r/1aBe 2 Mbl U3y4YMM MO/I0KEHUE OCH /IYHHBIX Y3/10B B
pasHblX 3HaKax 304Maka. MHe 3Ta Tema KaxkeTca 0COH6eHHO UH-
TepecHOM NOTOMY, YTO 3HaK HucxoasALLLero y3/1a HepeAKo XOpo-
LLIO OnMCbIBaeT 0COBEHHOCTM A,eTCTBA M Haya/la XKM13HW Ye/loBeKa.
MMeHHO 34eCb Mbl MOXEM 3aMeTUTb Nepexos OT npeablayLue-
ro BOM/IOW,EHMA K HblHelHeMy. Kpome Toro, 4418 Toro 4tobsl
M3y4aTb MO/IOKEHME /IYHHbIX Y3/10B B 304MaKe, B 6O/bLUMHCTBE
C/ly4aeB MOXHO He Y4UTbIBATb HWU BPEMS, HU MeCTO POXKAEHUA.

KoHeuHo, Korga ecTb BO3MOXKHOCTb MOCTPOUTb MO/IHBIN FO-
POCKOM U OnpesenTb NO/I0XKEHUE /lYHHbIX Y3/10B B €ro A0oMax,
Mbl M0/1y4aeM O4eHb BaKHbli A0MO/IHUTE/IbHBIN MAaCT UHDOP-
MauuM, UMEHHO 34eCb HauMHaeTCA MHAMBUAYA/IbHAsA acTpo/1o-
rMA, U 0DCYXKAEHUIO MO/0XKEHMA Yy3/10B B 4OMax ropockona
nocBsALLeHa r1asa 3.
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OTpenbHasA BarKHaA TemMa — acreKTbl K /IYHHbIM y3/1aMm,
W 34€eCb ONATb Mbl OKa3blBAa€MCA Ha YPOBHe, r4e 3HaTb TO4YHOe
BpeMA pOXKaeHuA He 06A3aTe/IbHO, a 3HAUUT Kpyr cyaeb, KoTo-
pble Mbl MOXEM M3Y4YWTb, 3HA4YMTE/IbHO paclumMpAeTcA. [1aBa 4
pacCcKaxeT O BCEBO3MOXHbIX acneKkTax, obpasyembix MexKay
N/AaHETAMM U /IYHHBIMU Y3/1aMMU.

MpY M3y4eHMU acneKTOB Mbl 3aMeTUM, YTO MHOTMAQ MPU pPo-
XAEeHUU YenoBeKa 06a CcBeTU/1a OKa3bIBAOTCA B/M3KM K /IyHHbIM
y3/1aM, @ 3TO 3HAYUT, YTO Ye/I0BEK poAU/ICA BOAN3M 3aTMEHMUA.
B MOeM NoHMMaHuK, 3aTMeHUe CO34aeT B MUPE MOLLHYIO BO/I-
HY SHepruu, 1 HEKOTOPbIM /IOAAM, POAMBLLUMMCA B6AM3M Hero,
YyAQeTCA UCMNO0/1b30BaTb 3TY BO/IHY, CO3HATE/IbHO UM HeT. B raa-
BE 5 A NMPeA/I0KY BaM HECKO/IbKO NMPUMEPOB Takunx cyaeo.

BarkHasA po/ib B U3YYE€HUM /IYHHBIX Y3/10B NMPUHAANENKUT UX
AMCNO3UTOPAM. DTO N/IAHETbI, YNPaB/AAoLLMe 3HaKaMK1 304MaKa,
B KOTOPbIX HAaXOAATCA y3/1bl. OHM BO MHOMMX C/1y4aAX NOMOratoT
HaM C/1e4,0BaTb YKa3aHWAM AIyHHbIX y3/10B, 601ee 3¢pdeKTMBHO
B3aMMOZENCTBOBATb C HUMU, MOSTOMY OOCYXKAEHUIO AMCMO3U-
TOPOB U NOAXOAY K MX UHTEpPNpeTaLuu NnoceALLeHa r1asa 6.

[naBa 7 pacckaxeT O BCeBO3MOXHbIX MOAXOAax K MPOrHo-
3MPOBAHUIO C MCMO/Ib3OBAHUEM /IYHHbIX Y3/10B — OT O4EBUAHBIX
M NOMY/APHBIX TPAH3UTOB A0 OTHOCUTE/IbHO PeAKO UCMO/b3ye-
MbIX CUMBO/IMYECKMUX AMPEKLMM.

JlyHHbIE Y3/1bl MOTYT UrPaTb Ba)KHY0 PO/Ib BO B3aMMOOTHO-
LUEHUAX /IH0AEN, M KOTAa Y3/10BOM KOHTAKT MeX/Ay ropocKonamm
CTAHOBUTCA OAHUM U3 PAaKTOPOB COBMECTUMOCTU, 3TO MOXKET
03Ha4yaTb BCTPeYy C KEM-TO 3HAYMMbIM M3 MpeablAyLUX BO-
M/IOLLLEHWNI, @ TAK}KE C KEM-TO, KOFO Mbl €Lle He pa3 BCTPETUM
B NMOC/1eAYyHOWMX XKU3HAX. B rnaBe 8 A npeanoKy BO3MOKHbIE
MHTEepnpeTauuu COeAMHEHUIN /IYHHbIX Y3/10B OA4HOrO 4e/10BeKa
C N/IaHeTaMu ApPYroro Ye/noBeKa.

/lyHHbIE Y3/bl N0A406HBI BOPOTaM, Yepe3 KOTopble 4Ye/10BeK
BXOAMT B BOM/IOLLLEHME U NOKKAQeT ero. B actposorum mel Mo-
KeM HepeaKo 3aMeTUTb MHTepecHble KOHOUIrypaLmmu NyHHbIX
Y3/10B B HaTa/IbHbIX KapTax /t04el, UMEBLUMX HEODbIYHbIN XKU3-
HEHHBbII OMbIT, HANMPMUMEP UCMbITABLUMX NepPeXKMBAHUA HA FPaHU



KU3HU U CMEPTU WM COBEPLUABLUMX MyTeLlecTBUA BHE Tesa.
[NaBa 9 MOKaXKeT BaM HECKO/IbKO NMPUMEPOB TaKUX /t0AEN.

MpeameT rnaebl 10 — HOrM, TO eCTb 0Cobble KOMOUHAL MK
3/1eMEHTOB rOPOCKOMa, KOTOPbIM B MHANMCKOM acTPO/I0rUM Npu-
AaeTtca ocoboe 3HaveHue. [TOCKO/IbKY AaHHAA KHUra HanmncaHa
B paMKax 3amna/Hol acTpo/I0rM4eckoi TpaguLmm, KOAM4ecTBo
1or, KOTOpble Mbl CMOXEM MCNO0/b30BaTb, HEBE/IMKO, — OAHa-
KO KOe-4TO ByaeT NOHATHO 1 Ham. [lovemy Obl He MCno/b30BaTb
MHTEPECHYIO MAEH0, eC/IM eCTb Takad BO3MOMKHOCTb?

[NaBa 11 3aBepLUaeT KHUIY U CTOMT OCOOHAKOM, HO pa3s yx
Mbl TOBOPUM O /IYHHBIX Y3/1aX, A peLin/ OCBETUTb TEMY APaKo-
HMYECKOro 304MakKa, TO eCTb 304MaKa, OCHOBAHHOIO Ha /IyHHbIX
y3n1ax. Ero ncnosb3oBaHMe MOXeT AaTb Ham HOBbIM, HeOObIY-
HbI/ B3r/1A4, KaK Ha HAaTa/IbHYIO KapTy Ye/10BeKa, TaK 1 Ha B3au-
MOOTHOLLIEHMA NapTHEepPOB.

Al HageloChb, 4YTO Bbl HalAeTe 3TY KHUIY MHTEPEeCHOM U ro-
Ne3HON. EC/An y BaC BO3HMKHET Ke/iaHne NoAe/NIUTbCA OMbITOM,
W/IN YTO-TO OCTAHETCA He MOHATbIM, NMULIMTE MHE Mo agpecy:
alexander@galactica.ru.
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Ymo makoe
AUHHbIE 3Abl

Ag HHbIE Y3JAbl

C moqku JPEHUA acmpoHoOMuu

3HaeTe /M Bbl, YTO TaKOe 3K/AUMTUKAZ DTO KPYr, KOTOPbIN
pucyeT Ha 3Be3gHOM Hebe Co/Hue B TeyeHue roga. Mmeetca
B BUAY He TO ABuKeHue Co/HLA, NPY KOTOPOM OHO BOCXOAMUT
KaXAbli eHb Ha BOCTOKE W 3aXOAMT Ha 3anage. FogoBsoe ABu-
)eHne Co/HUA ropasgo Mes/1eHHee.

Ecam 6bl 3emasa He nmena atmocdepsl, Halle Hebo He Bbl1o
Obl TaKMM O4apoBaTe/IbHO ro/ybbIM, U Mbl MOT/M Obl BUAETb
Co/Hue Ha poHe 3Be34. [onycTUMm, CeroAHa B No/14eHb Mbl OT-
meTuu, rae ConHue pacrno/IoXeHo Ha 3Be34HOM Hebe, 1 HaHec-
/11 3TO MO/I0XKEHUE Ha KapTy 3Be34HOro Heba. 3aBTpa B No/igeHb
Mbl CAe/laeM TO e caMOe M 3aMeTUM, YTO no/ioxKeHne CoHua
OTHOCUTE/IbHO 3Be3/, HECKO/IbKO M3MeHW/10Ch. [IpoA0/1KaA Ha-
6/1104eH1A B TeYeHMe L,e/10r0 roga U COeAMHUB BCE TOYKM /IMHU-
ell, Mbl KaK pas 1 No/y4m/au 6bl TO, YTO B aCTPOHOMMM Ha3blBaeT-



Puc. 1. lymu CosHua u /lyHbl nepecekaromcs 8 08yX moykax,
06pasys /yHHble y3/bl

CA IKNUNTUKON, — BUAMMBIN NyTb CO/HLA OTHOCUMTE/ILHO 3Be34.
MoHATHO, 4YTO He Co/HLe ABUXKETCA BOKPYr 3emM/u, a Haobo-
poT, HO A/1A 3eMHOro HabAtogaTe A SKAUNTUKY Ha Hebe pucyeT
MmMeHHO CO/IHLE, M OHO ABUXKETCA HEM3MEHHO MO 3TOMY Kpyry,
rog, 3a rogom, BeK 3a BeKOM, TbicAYe/1eThe 3a TbiCAYe/1eTUEM.

/lyHa ToXe pucyeT Ha Hebe Kpyr, U ropasgo boicTpee, Yem
ConHue. /lyHa 3aBepLUaeT CBOM NyTb MO 3Be34HOMY Heby npwm-
MEPHO 3a 27 C NO/IOBUHOM AHel — TaK Ha3blBaeMmblli cugepuye-
CKMM /lYHHbIN mMecAL,. [TyTb /lyHbl OTHOCUTE/IbHO 3BE34 HE nmeeT
HMKaKoro 0coboro Ha3BaHWA, U OH OT/IMHAETCA OT SK/AUMTUKU:
OH HAK/IOHEH K 3K/IMMTUKE Ha 5 C HeBO/IbUMM rpadyCcoB, Kak
NMOKa3aHO Ha pUCYHKe 1.

Mytn ConHua 1 /lyHbl NepeceKatoTcsA B A4BYX TOYKAX, U UMEH-
HO 3TM TOYKM Ha3blBAKOT /IYHHbIMM y3/1amMu. Ta TOYKa, B KOTO-
pow /lyHa nepecekaeT 3KAUMTUKY, ABUrasacCb B HanpaB/eHUU
CeBepHoOro nostoca, — 310 CeBepHbIn, UAK BocxoaaLmi, nyH-
Hbli y3en¥*. B eBponencKkon acTpo/iorMyeckon Tpaguumm 3ToT

* BoobLue roBops, HasbiBaTb CeBePHbIit yHHbI y3ea1 Bocxogalmm
KOPPEKTHO /inb ansa CeBepHOro nosywapusa 3emiu. C TOYKKU 3peHunA
obutarteneit KOxHoro noAaywapwus, /lyHa B CeBepHOM y3/e Hanpas/AeT-
CA BHM3, TaK YTO A/18 HUX, MO CyTU Aena, CeBepHbIi y3ea ABAATCA HUC-
XoaAwmnm. A ele BepHyCb K 3TOMY BOMPOCY.
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y3e/n HasblBatoT [0/10BOM [paKoHa, a B UHAMINCKOM — Paxy.
TouKa ke, B KOTOPOM /lyHa nepecekaeT 3K/AUMTUKY B Hanpae-
NeHmn KOXHOro noAarca, HasbiBaeTcA HOXKHbIM, MM Hucxoas-
LwMm, y3noM. B eBponeickol Tpagmumu 3170 XBOCT /lpakoHa,
a B MHAUMCKON — KerTy.

[Touemy onu Baskuw1?

O6paTtute BHUMaHWeE: /IyHHblE y3/Ibl — 3TO HE M/1aHeThbl, He
3B€3/bl, OHW BOOOLLLE He ABAAKTCA KaKUMU Obl TO HU Bbl1O dU-
3n4ecknMn o6beKTaMu. DTO, MOXKHO CKasaTb, abcTpakLmm. 1o
MecTa Ha Hebe, B KOTOPbIX MepeceKatoTcA 3Be34Hble nyTh /lyHsbl
n ConHua. Noyemy e OHM Tak BaKHbl B acTpo/10rnm? B nHauii-
CKOW acTpO/0ruM UM NPUAAIOT MPUMEPHO TaKOe e 3Ha4veHue,
KaK U ceMu TpagmUMOHHbIM naaHetam: CosHuy, /lyHe, Mepky-
puto, BeHepe, Mapcy, tOnutepy n CatypHy. UX nHorga Tak u
Ha3bIBalOT: «TEHEBble M/aHeTbl». B TpaguLMOHHOW 3anagHoM
aCTPO/IOrUU ZIyHHbIE Y3/1bl M/1IAaHETAMM HE CYMUTAKOTCA, HO BCe
PaBHO OObIYHO YUYMTLIBAIOTCA BO BCEX BMAAX aCTPO/IOrMYECKUX
KapT. YTO e B HMX TaKoro ocobeHHoro?

CaMblli MPOCTOM U OYEBUAHDBIM OTBET: y3/Ibl MOKAa3bIBAKOT Me-
CTa Ha Hebe, B KOTOPbIX MPOUCXOAAT 3aTMeHumA. Co/HeYHOoe 3a-
TMeHWe — 3TO HOBO/IYHMe, MPoUCXogALLee B6/M3KM IYHHOrO Y3/,
a /IyHHOe 3aTMeHWe — 3TO MO/IHO/YHME BO/IU3K IYHHOTO Y3/a.

Bbl, HaBepHOe, 3HaeTe, YTO B HOBO/yHMe CosHUe 1 /lyHa
HaX0AATCA, C TOYKM 3peHUA 3eMHOro Habagartend, B O4HOM
M TOM e Hanpas/eHUU. MMEHHO NO3TOMY Mbl HE BUAUM /lyHbl
Ha Hebe: OHa NoBepHyTa OCBeLLeHHOM CTOPOHOM K COo/HLY, a ee
HeoCBeLleHHaA CTOPOHa, obpallieHHan K 3em/e, NpakTUYeCcKu
C/IMBaeTcA C TeMHbIM HeboM. Y3HaB 06 3TOM B AeTCTBe, A Cpa-
3y nogyman: a no4emy e /lyHa He 3aKkpbiBaeT npu 3Tom CoH-
ue? MovemMy Kaxgoe HOBO/IYHME He OKasblBaeTCA 3aTMeHneMm?

A fe/10 KaK pas B TOM, 4TO HebecHble nyTu CoaHLA U /yHbl
He COBMaAatoT. Yron MexAay SKAUMTUKON 1 nyTem /TyHbl MOXeT
6bITb M HEBe/MK, HO AOCTaTO4eH A/A TOro, 4To6bl BO BpemA



06bIYHOrO HOBO/YHMA /lyHa He 3aropakmBasa oT Hac Co/Hue.
ConHue 1 /lyHa HaxoaATCcA B O4HOM Hanpas/IeHUU OT 3eM/u,
HO He Ha O4HOM MHUW.

CoBcem gpyroe 4e/10, Korga HOBO/IYHME NMPOUCXOAUT Hero-
AaneKy OT 0b0ro n3 AyHHbIX y310B. Tam nyTy CoHua U /lyHbl
rnepeceKaroTCA, U 3Ha4YUT, CBETW/1a OKa3bIBaOTCA //19 3€MHOIO
Hab/togaTenn He NpoCTO B OAHOM HanpaB/1€HUK, HO U BM3KO K
OAHOM MHUK. TaK YXK YCTpOeHa BceneHHasn, 4To BUgMMbIe € 3eMm-
/v pazmepbl Co/HLA M /TyHbl IPUMEPHO PaBHbI, M €C/1M HOBO/lyHME
NMPOUCXOAUT TOYHO HA /IYHHOM Yy3/1€, /lyHa NO/IHOCTbIO 3aKpbiBa-
eT oT Hac CoHLEe U MPOUCXOAMUT NO/HOE CO/HEYHOE 3aTMeHUe,
a eC/I1 He COBCeM TOYHO — 3aTMEHMe OKa3bIBaeTCA YaCTUYHBIM.

Heuyto nogobHoe npoucxoauT 1 B NOAHOAYHUE. /lyHa 06-
paLLeHa K 3em/e cBOel OCBeLLeHHON CTOPOHOM, 1 TeHb 3eM/1u
He MellaeT Ham ee BUAETb, MOCKO/IbKY CoaHue, 3emAa 1 /lyHa
He HaxoAATCA Ha OAHOWM /IMHWMU. A BOT €C/M MO/IHO/YHUE Mpo-
ncxoamT BO/IM3KM NYHHOTO y3/1a, TeHb 3emMAn nagaet Ha /lyHy,
3ac/ioHAeT /lyHy ot Co/HLA, Y MPOUCXOAUT IYHHOE 3aTMEHUe.

MMeHHO C 3aTMeHMAMM CBA3aHa «APaKOHOBCKaA» TepMu-
HO/IOTMA B 3aMaAHOM acTPO/IOrMHYeCKOM TpagULIMK: UMEKOTCA B
BM/Y FO/10Ba U XBOCT APaKOHa, NPOor/aTbiBatoLLLEero cBeTU/1a BO
BpeMsA 3aTMeHUM.

WUTak, Hanbosee o4veBMAHAA MPUUMHA, MO KOTOPOM AyHHbIE
Y3/1bl BaXHbl B aCTPO/IOrMYECKOM TPagmMLmum — 3TO UX pO/ib B
MeXaHM3Me 3aTMeHUA. HO MOXHO paccya4aTb U No-Apyromy.

ConHue u /lyHa — camble BaxkHble, Camble 3aMeTHble 06b-
eKTbl Ha Hebe, 31O HebecHble OTel, 1 MaTb KM3HM Ha 3emne,
a /IyHHblE Y3/Ibl — 3TO HEYTO CBA3bIBANOLLEE UX BMeCTe.

C 330TepunyecKom TOUYKM 3peHnA Co/HLEe — 3TO AYXOBHbIN
LeHTp YesioBeKa, Mckpa BoxbA nianM MOHaga, Be4YHasA U Heyracu-
Mas, HaKan/1BatoLLaa OMbIT M Pa3XKUratoLLad CBOM TBOPYECKUHM
OroHb B 6€CKOHEYHOM MnyTeLlecTBUM. /lyHa e — 3TO OAMH 3Tan
nyTewecTsuA, O4Ha 3eMHas XU3Hb, OAHO BOM/OLWeHne. /lyHa
obecneymBaeT MOHage «ckadaHap» — XKMBOE Te/10, CO3AaHHOe
M3 3eMHbIX MaTepuasioB U MHTErPUPOBAHHOE B 3€MHYIO XU3Hb.
Mosy4aeTca, 4TO /lyHHblE Yy3/1bl CBA3LIBAIOT BOEAMHO BEYHOE
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nyTellecTBMe MOHAAbl M ee KOHKPETHOE BOr/IOLLeHne, a NoTo-
My COOOLLAIOT HEYTO BaXKHOE M O CMbIC/IE XM3HU B LLe/IOM, U O
LLernoYyKe BOM/IOWEHNI, U O MecTe AaHHOIO BOM/IOWLEHUA B Lie-
noyke. MMeHHO MO3TOMY MHOrMe acTpO/IOru CBA3bIBAOT /yH-
Hble y3/Ibl C KAPMOM, C 3aKOHOM MPUYUH U C1eaCTBUIA, KOTOPO-
MY MOAYMHAETCA YenoBeK. 1o 3TOM ke NpuUYMHe SiyHHble Y3/bl
MrpatoT 3aMeTHYIO PO/Ib B OKO/IOCMEPTHOM OrbITe — TO eCTb
B CUTyaLMAX, KOr4a 4e/10BeK OKa3blBAaeTCA Ha rpaHuLe Mexay
ABYMSA BOM/IOLLEHUAMM.

Mo»KHO B3r/1fiHYTb Ha po/b CoAHLA, /IyHbl U IYHHBIX Y3/10B U
¢ 6onee 6/M3KOM M €CTECTBEHHOM A/ HAaC TOYKU 3PEHUA KOH-
KPETHOM »KM3HM, HaLlero HblHelHero Bon/oleHusa. Ecam go-
MyCTUTb, YTO Ye/IOBEK POXKAAETCA, YTOObI HAWTU B 3TOM KU3HU
CBOI YHUKA/IbHYIO TBOPYECKYHO CYLLIHOCTb, MOHATb, YTO Takoe
c4acTbe, OTbICKaTb ero, TO MOXHO CKa3aTb, YTO r/106asbHaA
3a4a4a Ye/N0BEYECKOM KU3HU — HalTu cBoe CosHue. He 06s-
3aTe/IbHO 3Ta 3agaya OyaeT BbINO/HEHa, HO CoNHLe ocBellaeT
*KU3Hb, NpUAAET el CMbIC/.

/lyHa e B MacluTabax O4HOM XMN3HW NpeaCTaB/AeT TO, HTO
[laHO Ye/siIoBeKy, Yem OH obecneyeH. /lyHa — 37O du3mveckoe
TeN0, BMeCTU/ULLE AyXa, 3TO MaTb, POAMBLLIAA U BbIKOPMUBLLIAA
Yye/I0BEKa, 3TO CEMbA, UrPatoLaA po/b 3aWMUTHOM 000/104KHM
MeXay 4e/10BEKOM M BpaXKaAeOHbIM BHELHUM MUpom. MHave
roeopsd, /lyHa cMMBOAM3MPYET 0OCTOATE/IbCTBA U Cpesy, B KO-
TOpble Ye/I0BEK MNonagaeT B AaHHOM KU3HU. HYe/10BeK He MOXKeT
NpuITK K 3aga4e Co/HLA MHave, KpOMe Kak OB/lageBan obcTos-
Te/IbCTBamMU /lyHbl, 4O0CTUras MacTePCTBa B UX UCMO/b30BaHUM.

Kakylo e po/b UrpatoT 34echb AyHHbIe Y3/bl? Kakum 06-
pa3om OHW 06beanHAIT NpuHLMMbl CoaHLA M /lyHbl B paMKax
OT/A,e/1IbHOM U3HM? MOXKHO CKasaTb, YTO /IYHHbIE y3/1bl CUMBO-
/I3UPYIOT /IYHHO-CO/IHEYHBIM NMPOLLECC U/U Ke MyTb, UAA MO KO-
TOPOMY, Ye/I0BeK OB/1ageBaeT 06CcToATe/IbCTBAaMM /IyHbI U NpU-
b6ankaeTca K uenn ConHua.

MOXHO cAenatb BbIBOA, YTO /IYHHbIE Y3/1bl BaXKHbl B aCTPO-
/10rMK, MOTOMY YTO OHM AAIOT HAM K/IOY K MOHUMAHUIO XKU3HU
Ha camoOM r/1yOMHHOM YpOBHe. Y3/10B 4Ba, U OHM 06pasytoT



CTPe/Ky, U BEKTOP, MOKa3blBaOLLMI Ba*KHOE HanpaBs/ieHUe,
nomMoraroLuii Ham He 3a61yanTbcA. OHKU AeUCTBUTE/IbHO MOTYT
CAYXKNUTb NMYTEBOAUTEAAMM MO HKU3HW.

CngHUC UAU UCMuHHbIE?

MHorve, NpakTU4YeCKM BCe acTPO/IorMieckue nporpammbl 1
adpemepuabl NpeaaratoT 4Be BEPCUU IYHHbIX Y3/10B: CpegHue
(Mean) v uctuHHble (True). B yem mexay HUMK pasHULa, U Ka-
Kue /ly4lle UCrno/b30BaTh?

Op6wuTa /lyHbl A0BO/ILHO C/I0XKHA, Ha Hee OKa3blBaeT B/UA-
HME MHOTO pasHbIX PaKTOPOB, U €C/IU ONpese/IATb NO/I0KeHUe
/IYHHBIX Y3/10B B KaXXAbli MOMEHT BPeMeHMU, NO/NYYUTCA HEYTO
HepaBHOMepHoe. 3TO ByAyT UCTUHHbIE Y3/1bl; OHU Yalle BCero

A

rnepemMeLLatoTCA BAO/b SKAUMTUKU B Hanpas-

JIEHUM, MPOTUBOMO/IOKHOM Hamnpas/1I€HUIO fl e
ABWXEHUA M/1aHeT, HO BPeMA OT BPeMeHU g 88;%%; Sg’z}‘l‘ 2;
Hanpas/ieHMe UX ABUXKEHUA MeHAeTCA, Torga 7| gep23| s sl 2
y3/1bl ABUXKYTCA TyAa Xe, Kyaa U M/1IaHEeThI. 9 8°23 851 2
MOXHO NMOAONTU K onpegeneHuto noao- 1 823 8 2| 2
KEHUA NYHHBIX Y3/10B U MO-4PYromy: ycpea- g g:g‘s‘ ;:gg %
HWUTb UX KO/IEDAHUSA, M TOTAA MOAYHATCA TOMRU 5 | gose | 7052 | 2
Ha 3K/NUMTUKE, NepemMeLlalolLnmecd pasBHoMmep- 9 826 | 7°49 | 2
HO, BCE BpeMA B Hanpas/eHUu, MPOTUBOMNO- ; 8;%% ;:ig ;
/IOXHOM ABUXXEHUIO MAaHeT. OTo ByayT cpea-
HUe y3/bl. [10/10KEHMUA UCTUHHDBIX U CPeAHUX ; g:gi ;22 %
y3/10B pa3/IMHalOTCA, HO He HaMHOro. Ha pu- 9| 822 7°33| 2
CyHKe 2 nokasaH ¢parmeHT spemepug, bec- 1| 8201 7°30 2
N/MaTHO AOCTYMHbIX Ha Beb-caiiTe Astro.com, g gog ;ogz %
Ha AHBapb 2020 roga. Bl BuAUTE ABE KO/IOH- 7| 8°D17| 7°20| 2
KM, MoKasbiBawolme nosoxeHne CeBepHOro 9 8°18 7°17 | 2
JIYHHOTO y3/1a. B 3arosnoBKe ogHOM U3 HUX |1 8°19 7°14 | 2

cMmBO/1 CeBepHOro y3/aa nomeveH OyKBOM
T — 3TO UCTUHHLIN y3en. B aopyroi Ko/s0HKe,
r4e CMMBO/ y3/1a HE UMEeT HUKaKMX NMOMETOK,
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£,AeTCA MO/I0XKeHNe cpeaHero y3/a. Bol BUAUTE, 4TO Hanpae/e-
HMe ABUXEHMA UCTMHHOrO Y313 TO U Ae/10 MEeHAETCA: MHOr4a
B €ro KO/IOHKe cTouT ByKBa R, NMoKasbiBas, YTO y3e/ HauynHaeT
ABUraTbCA «PeTPOrpagHO», TO €CTb B OObIMHOM A/1A /IYHHbIX Y3-
/0B HaMpaB/IeHUM, B HANPaB/IEHUM YMEHbLUEHUA SKAUMTUHECKOM
AOArOThbl. A MHOTAa B 3TOWM Ke KO/I0OHKe cTouT HBykBa D, co0b-
LA HaM, YTO MCTUHHbBIN y3e/a CTan ABUraTbCA «4UPEKTHO» —
B HanpaB/IeHNM HOPMa/IbHOrO ABWMKEHUA MNIaHeT.

Kakoil ke y3en AB/AAETCA «MpaBU/bHbIM», KAaKOW M3 HUX
npeAnoYTUTE/NIbHO MCMO/1b30BaTb — WUCTUHHBIA WU CPeAHUIA?
Kak 370 Hepeako 6GbiBaeT B acTpO/Oruu, BbiIOOp 3aBUCUT OT
npeanoYTeHuin actpoaora. ECTb acTpo/oru, KoTopble npeano-
YUTAIOT UCMO/b30BATb CPEeAHUE Y3/1bl, U OHU AEe/1at0T 3TO BMO/-
He ycnewHo. NMamena KpalH nuweT 0 TOM, YTO B €e NMpaKTuKe
O4eHb MHPOPMATUBHBIMU OKa3a/IMCb «y3/10Bble OOpaLLLeHUA»,
TO eCTb KapTbl, MOCTPOEHHbIE HAa MOMEHT, KOr4a TPaH3uTHble
CpegHue NyHHble y3/1bl MPOXOAUAN TOYHO Yepes3 HaTa/lbHble
cpegHue y3abl. C A4pyro CTOPOHbI, €CTb aCTPO/I0rU, UCMO/Ib3YH0-
LLMe M3MEHEHME HanpaB/1eHUA UCTUHHbIX /IYHHbIX Y3/10B BO BTO-
PUYHOWM Mporpeccun. Hanpumep, ecim UCTUHHBIN y3e/1 MeHAeT
HanpaB/ieHNe ABUXKEHUA Yepes 20 AHel NoC/1e POXKAeHNUA, OHU
NpeACKa3blBatOT 3HAYUTE/IbHbIE NMEPEMEHbI B XKM3HWU B BO3pacTe
20 neT. Mbl noroBopum 06 3TOM NoAxoge B r1ase 7.

M Ta n gpyraAa Bepcum NyHHbIX y3/10B paboTatoT U MOryT
ObITb UCMO/1b30BaHbI, U OObIYHO Pas/iMune B UX MONOKEHUN He-
BE/IMKO, O4HAKO B HEKOTOPbIX C/Iy4aAX OHO MOXKET ObITb KpUTH-
YeCKM BaXKHbIM. Hanpumep, cpegHme y3/1bl MOTYT HaXxOAMUTbCA
B O/HOW Mape 3HaKOB 30/4MaKa, a UCTUHHble — B ApYyroi. Kak
ObITb B 3TOM cn1yvae? Nogo06Hble BONPOChl BO3HMKAOT B acTPO-
/I0TMK TO U Aeno. Kakon 304MaK UCNo/ib30BaTb: TPOMUYECKUHN
WK CUAEepUYecKmin? B 3aBUCMMOCTM OT OTBETA, N/1aHeTa MOXeT
OKa3aTbCA B Pa3HblX 3HaKax 304Maka. Kakyto cuctemy gomoB
ncno/ab3osath: Maaymayca nam Koxa? B 3aBUCMMOCTH OT OTBe-
Ta, N/1aHETa MOXET OKa3aTbCA B Pa3HbIX g4OMax.

A BO BCeX 3TUX C/Ay4aAxX roOBOPIO: BbibepuTe CBOM UHCTPY-
MEHT, M0/Ib3yWTeChb UM, NMPUBLIKHUTE K HEMY, 1 OH ByaeT C1yKUTb



BaM BepOW U NpaBgoi. PeasibHOCTb, M3y4aemada B acTpO/10ruu,
nogo6Ha ro/0rpaMmme: Ha Hee MOXKHO CMOTPETb MOJ, HeCKO/1b-
KMMU PasHbIMKU Yr/1aMu U B pe3y/IbTaTe CUYUTLbIBATb PasHYHO UH-
dopmauuto. U Bce paBHO 3Ta nHdopmauua ByaeT BaxkHa U Mno-
/1e3Ha 4/1A aCTPO/10ra, eC/IM OHa NPaBU/IbHO NO/yYeHa U NOHATA.
CkaszaB Bce 370, A BCe e npusegy MmHeHne CtnseHa Poppe-
cTa. OH MULLET, YTO SKCMEPUMEHTUPOBA/ C IOAbMU, Y KOTOPbIX
/TYHHblE Y3/1bl HAX0AATCA 6/M3KO K rpaHuLLe 3HAaKOB 304MaKa,
B pe3y/ibTaTe Yero cpegHue y3/bl NonagatoT B OA4MH 3HaK, a UC-
TUHHblE — B ApYroi. OH NoApo6HO paccnpalumBan CBOMUX UCMbI-
TyeMbIX, MbITaACh PELUNTb, KaKaA Mapa 3HaKOB /y4Llie ONMCbIBaeT
XMU3Hb 3TUX NtOAEN: Ta, B KOTOPYIO NOMNaaatoT UCTUHHbIE Y3/1bl,
WK Ta, B KOTOPOM OKa3sblBaloTCA cpegHue. PoppecT npuLuen
K BbIBOAY, YTO CpegHue y3/bl paboTatoT 601ee ybeauTe/ibHO.
A1 06bIMHO UCMO/IBb3YI0 UCTUHHbBIE Y3/1bl — BO3MOXHO, NMpO-
CTO NOTOMY, YTO MMEHHO OHM JlyyLlEe BCEro MOKa3aHbl B MOUX
NMobuMbIX 3dpemepungax, KOTOpbIMU A NO/b3YHOCh YXKe He OA4HO
aecatuneTne. Kaknx-1mbo nysneHenpobuBaembix apryMeHTOB B
Mo/1b3y UCTUHHBIX Y3/10B A MPUBECTU HE MOTY; UCC/1e40BaHUM,
noAobBHbIX TOMY, YTO caenan PoppecT, A He MPOBOAU.

CumBoauim aytnbix y3a00

B 3anmagHoM acTposorMieckom TpaamumMm Bocxoaawmii ayH-
HbIl y3en cuyuTaeTcAa 6/1aronpuATHbIM, 6/1arogeTe/ibHbIM $ak-
TOopoMm. Ero cpaBHuMBatoT ¢ KONMTEpOM M rOBOPAT, YTO OH Crio-
cobCTBYeT pa3BUTUIO, MHTErpaLmm, ABUKEHUIO Breped. Huc-
XOAALMMN y3e/1 NPOTUBOMNO/OXKEH BocxogAlemMy He TOAbKO MNo
MO/I0XKeHUI0 Ha Hebe, HO 1 MO CMMBO/IM3MY B 3aMagHoOM acTpo-
normn. Ero cpasHuBatoT ¢ CaTypHOM, U MOTOMY A/ HEro xa-
PaKTepHbl OrpaHuYeHuns, U30AALUA, ANLLEHUA.

Buabam /inanv nucan B XVII Beke, 4to [o/10Ba /[pakoHa
(BocxoaAwmii y3en) ABAAETCA MYXKCKOM (TO ecTb nposAB/AeT
cebs1 aKTUBHO), a Mo npupoge nogobHa tOnutepy u BeHepe,
nostTomy 6eccrnopHo 61arogeTebHa. XBocT ke /lpakoHa (Huc-
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XOAALMI y3en) ABAATCA KEHCKMM (TO eCTb OH MacCMBEH) U
BPeA0HOCHbIM.

Ha 3ToM mHTeprpeTauuMa NyHHbIX Y3/10B B TPAAULMOHHOM
3anagHoM acTpoaorum, NoXanyn, 1 3akaHumBaeTcA. B XX Beke
HeKOTOpble 3anagHble acTPO/I0rK NpeanoXuan 6onee nHTepec-
Hble, coAepKaTe/ibHble MHTeprpeTauuu. KatoyeBble c/10Ba a4
BocxopAlero ysna: «Bk/ito4YeHne B obLWmii NOToK», n Hucxo-
AALLLEro y3/1a: «MCK/YeHne n3 obLuero noToka» — A yHac/e-
£0Ban oT ABryctuHbl ®uannnosHbl CEMEHKO, MOero y4uTe d
actposorun. MNosxe A y3Has, 4TO OHM Obl/M NpeaA/IoXKeHbl ame-
PUKAHCKMM acTpoaorom PpsaHcuc CakosH.

Elle oAMH M3BECTHLIM aMepUKAHCKUIA acTpo/ior Pob X3aHga
dakTnyecku noaTeepaaeT ugeto CakoAH. OH MULLIET, YTO /YH-
Hble Y3/1bl XapaKTEPU3YIOT OTHOLLEHME Ye/10BeKa K APYrUM /to-
AAM, Npy 3TOM BocxogAlmii ysen numeet obbeguHsAtoLLLee CBOM-
CTBO, a HnucxopAawmin — pasgenatoiee. OH TaKKe MULLEeT, YTO
MOCKO/IbKY 3TO Y3/bl /lyHbl, TO, HABEPHOE, OHM UMET Ae/0 C
OTHOLLEHMAMU, OCHOBaHHbIMKM HA YyBCTBaX. Pob TaKkke 3ame-
TW/1, YTO KOTAa /IyYHHbIE Y3/1bl OKa3bIBAOTCA aKTUBMU3UPOBAHbI B
HaTa/IbHOW KapTe, Ye/10BeK 60/1ee OXOTHO BbIXOAWT B CBET U
BCTpPeYaeTCa C APYrUMU /OABMU.

A )Ke 3ameTu/1, YTO NIyHHbIE Y3/1bl HacTO ObIBAOT OTMeEYEeHbI
MpyY 3HaYMTE/IbHbIX NMepemMeHax B Te4YeHue XKU3HW, Harpumep,
TaKMX KaK rnepeesgbl. DTO KaXKeTCA /I0rMYHbIM, Be/b OHU CUM-
BO/IM3MPYIOT ObLLee TeYeHNe KM3HM, @ OHO NPU rnepeesse He-
n3bexxHo mensaetcA. Elle 0AMH MHTEpEeCHbIt MOMEHT: CUMBO-
/m3m HucxogAwero ysna, B YaCTHOCTU, TO, B KaKOM 3HaKe OH
pacno/ioXKeH, HepeAKo OTpa)KaeT YC/I0BUA PaHHEN XKU3HU Ye-
/I0BEKa, Hanpmmep, B KaKOM ceMbe OH poanaca. A NocTaparocb
NpOAEeMOHCTPMPOBATb 3TO Ha NMpUMepax.

Haunbosee TwaTe/nbHO U BAYMYMBO M3 COBPEMEHHbIX 3anag-
HbIX aCTPO/IOrOB K MOHMMAHUIO /IYHHbIX Y3/10B nogowen /3iH
PagbAp — M3BEeCTHbIM aMepUKaHCKMIA acTpo/1or, paboTaBLLMi B
XX BeKe. PagbAp M3BeCTEH MHOTMM, 1 0ObIYHO ero paboTbl 6UT-
KOM HabuTbl MgeAMU, 04HAKO HOCAT cKopee Ppuiocodckuit, Teo-
peTnyecKuin xapakTep. HekoTopble U3 HUX 40BO/IbHO TPYAHbI A



BOCNPUATHA. HO BOT TO, YTO KacaeTcA ZIYHHbIX y3/10B, U3/10XKEHO
PaabApOM KOMMAKTHO, ACHO M BMO/IHE MPUMEHMMO Ha NMPaKTUKe.
DTOT MaTepwman 3aHMMaeT HECKO/IbKO CTPaHML, B O4eHb Nonyasap-
HOW «ACTPO/IOTMM IMHHOCTU», U KpOMe TOro, PagbAp NOCBATUA
MHTEprpeTaLyMmu NYHHbIX Y3/10B OTAE/IbHYIO CTaTbio.

PagbAp o nyHHbIX y3nax

CornacHo PagbApy, AYHHbIE y3/1bl MOMOralOT HaM MOHATD,
KaknMm 06pa3om Ye/sioBeYyecKoe 3ro, C ero Hac/1e4,CTBEHHOCTLIO
M NMOBCEAHEBHBIM OKPYXXEHUEM, BMUCbIBAETCA, MHTErpupyeTca
B N/1aH 60/1ee BbICOKOro ypoOBHA — TOT M/1aH, pagu KOTOPOro
4ye/I0BEK POAW/ICA U KOTOPbIM MOXHO Ha3BaTb cyabboi. C 3Ton
TOYKM 3peHus Bocxoaawmin ysen — 310 Gaktop cyabbbl, nam
byaylwee, a Hucxoaawmini — dbakTop YenoBevecKor BOU, UK
MpoLW/I0e, 1 OCb /IyHHbIX y3/10B NMOKa3blBaeT HanpaB/eHue Ye-
/10BeYeCKOM CyabObl, MOKa3blBAET, A4/1A Yero Ye/10BeK poau/Cca.

PaabAp cunMTaeT, 4TO OT TOro, HACKO/IbKO Ye/10BEK CMOXKET
COPMEHTUPOBaTb cebA OTHOCUTE/IbHO OCU ZIYHHBIX Y3/10B, 3aBU-
CUT ero ycnex B *u3Hu. OAHO Ae10 — AOCTUKEHUA, @ Apyroe —
ycnex. loCTUXREeHNA MOTrYT ObITb U HEraTUBHbIMM, €C/IM OHU OT-
HOCATCA K NPOLL/ZIOMY Ye/10BeYEeCKOM AyLUN, €C/IM OHU ABAAIOTCA
NMOBTOPEHMEM TOro, YTO y»Ke Bbl/10 NPOIAEHO U OCBOEHO, YTO
CTano aBTOMaTu4eckuM. C Apyroi CTOPOHbI, MO3UTUBHbIE A,0-
CTUXKEHUA NpeACTaB/A0T coboM wwar Bnepes U 06bl4HO bbiBatOT
CBA3aHbl ¢ pOPMMPOBAHMEM HOBOIO HaBblKa, C pa3BUTUEM CrO-
COBHOCTH, KOTOpaA paHblUe He Obl1a XapaKTepHa A4/19 Ye/I0BeKa.

PaabAp npeasoua MHTEPeCHYIo GU3NMO0rNYeCKY0 MeTa-
dopy — cucrtemy nueBapeHma. C 04HOM CTOPOHbI, Mbl aKTUB-
HO M CO3HaTe/IbHO MOor/olaem nuiy. 3To Nog00HO PYHKLMM
BocxogALero ysna: Mbl akTMBHO M CO3HaTe/IbHO BOB/IEKaeMCA
B XKM3HEHHbIW OrbIT, Mbl BOCTIPUHUMAEM, KaK Obl norsoLaem
ero. Ho Ha KakoM-TO 3Tare nuLua, NpoMAA NepBOHaYa/IbHYO
06paboTKy M CTaB Npuem/nemMon AaA OpraHu3ma, NnocTyrnaeT B
KULLIEYHMK. TaM NpoUCXOAUT aBTOMaTU4YecKad, beccosHaTe/lb-
HaA, 6e3 ycnaui, accMMUIALMA BCEro MNo/e3HOro, YTo ecTb B
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nuiLe, a 6ecrnosiesHble OCTaTKU BbIOPAChIBAtOTCA — 3T accu-
MW/IALMA U OTBEPXKEHME HEHYXKHOrO Nog00Hbl GyHKLMKM Hucxo-
AALLero y3/1a B OTHOLLEHMM Ye/10Be4eCKOoro orbITa.

Ana BocxoaAwero ys/sa XapakTepeH rnporpecc B pesy/ib-
TaTe ycuauA. HUCXoAALWmMI y3e/1 accoummpyeTca C NMPUBbBIYKOW,
C aBTOMATU3MOM, OCHOBaHHbIM Ha MHOFOKPaTHOM MOBTOPEHUMU.

BocxogALmit y3en cumBoam3upyeT paboTy, KOTOpYLo npes-
CTOUT CAe/aTb, OH aCCOUMMPYETCA C HOBbIMU AOCTUNKEHUAMM,
C pa3BuTMEM HOBOW CMOCOBHOCTH, U €C/IM Mbl COM/IaCHbI NPU/IO-
KWUTb YCU/IME B ero Hamnpas/IeHWUU, Mbl MOAYYUM CUAY, SHEPTUIO
u n3obuame. HucxoaaAwmit e ysen nokasoiBaet paboTy, KOTo-
pad yxe Obla1a cgesaHa, XOpOLO U3BECTHbIE AOCTUNKEHUS, TO,
YTO Mbl yXKe MOBTOPU/IU, U He pas, TO, B YeM YyBCTBYeM cebs
KOMQOPTHO; 3TO NyTb HaMMeHbLLEero CONpOTUB/IEHUA.

HucxogAwmin ysen accoummpyeTca C Tem, YTO Y YesioBeKa
y»Ke eCTb, — BO3MOHO, C CAMOr0 POXAEeHWA. OTO MOKeT ObITb
W BPO/AEHHbIV TaZaHT, U BPOXKAeHHadA npobsiema co 340poBb-
em. OZHaKo He Hafo CcYUTaTb, FOBOPUT HaMm [13MH PasabAp, 4To
HucxopgAawmii ysen cyrybo HeratuBeH uam paspywumreneH. Ecam
O HeM M rOBOPAT YacCTO B HEraTUBHOM CMbIC/Ie, TO /IMLLb NOTO-
MY, YTO Mbl /OOUM XOAMTb MO MYTU HAMMEHbLUEro CONpPOTUB-
/IeHUA, Ae/1aTb TO, YTO Y¥Ke MHOrO pas Ae/1a/In U B YEM MOXKeEM
6e3 ycuanii nokasaTb cebAa ¢ Hamayylweln cTopoHbl. [locTynasa
TakMM 0Opa3om, Mbl OTKa3biBaeMcA OT Mporpecca, OT HOBbIX
A,OCTUXREHWI. Mbl OKa3biBaemcA pabamu CBOUX Y¥Ke MMEeRoLLMX-
CA CNOCOBOHOCTEN BMECTO TOro, YToObl MCMO/1b30BaTb 3TU CMO-
COBHOCTM ANA NpoABUXKeHUA Briepes. MoayyaeTca, YTO Mbl He
B/1aZeeM CBOMMMU Ta/laHTaMM, 8 OKasblBaeMcA B UX BAACTU, U B
pe3y/ibTaTe TepAeM I/1aBHYHO Lie/Ib KU3HMU.

[Aa, HucxoaAwmii y3en ykasbiBaeT Ha BPOX/EHHble Cro-
COBHOCTH, HO OBbIMHO OKAa3bIBAETCA, YTO KU3Hb TAK WU/IM MHAYe
MeLlaeT Ham MCMo/b30BaTb 3TH CNocobHOCTU. OHM BeAb OTHO-
CATCA K NPOLL/IOMY, U eC/1 Mbl He BygeM UX BHUMATE/IbHO KOH-
TPO/MPOBATb U UCMO/b30BaTb CYrybo aaa Toro, 4Tobbl caenatb
HOBbIM LIar B CBOEM PasBUTUM, 3TU CMOCOBHOCTU ByAyT, Kak
60/10TO, B KOTOPOM Mbl HAZ0/IrO 3aBA3HEM.



C apyroi CcTOpoHbl, BocxoaALwmii y3en ToxKe yKasblBaeT Ha
onpege/ieHHble CMOCOBHOCTH, U OOBIMHO X0, KU3HU NODYKAaeT
Hac 3TM CNOCOOHOCTU OCBOMTbL WU PasBUTb. MKU3Hb CKAOHAET
Hac MATM B 3TOM Hamnpas/IeHUK U MOOLLPAET, €C/IM Mbl C1e4yemM
ee 30BY. PagbAp nuwweT, YTO KaxA4oe yCu/ine B Hanpas/€HUM
BocxogAlero y3sa obblMHO BO3HarpaxAaeTcd, e/ TO/bKO
Mbl He Lien/aaemca YNopHO 3a cTepeoTunbl Hucxogalero ysaa.

370 6bI/IM BO33penuA [3iiHa PagbAapa. A gymato, nux ¢opmu-
pOBaHMe MPOU3OLL/IO MOA BAUAHUEM UHAUMACKON acTpO/oruu,
Be/b TaM /IYHHbIE Y3/1bl LLEHWU/IUCb U M3Y4a/IMCh HA MPOTAXKEHWUU
MHOIUX CTO/IETUI, @ MOXKeT ObITb U TbiCAYEeNeTUN.

JlyHHbIe y3nbl B UHANIACKON acTponornu

B mHAMicKoM acTponorum Paxy 1 KeTy TO»ke BO MHOrOM Mpo-
TUBOMO/I0XHbI, HO OHM 062 AeMOHbI, 06a 3/10TBOPHbI. Paxy »a-
A€H, HAaXPanucT, CK/I0HeH K 06MaHy, a KeTy OTCTpaHeH oT Mupa,
rpeHebperaeT 3eMHbIMM PaZOCTAMMU. VX HA3bIBAOT «TEHEBbIMM
n/naHeTamm», NOTOMY YTO MeXaHW3M 3aTMeHuA, Mo CyTH gena,
OCHOBaH Ha OTOpacbiBaHWM TEHU, U TaKKe MOTOMY, YTO CUMBO-
/IMYECKM TO, YTO CBA3AHO B aCTPO/IOTMU C y3/1aMM, KaK Bbl Haxo-
ANTCA B TE€HU, CKPbITO, HEABHO. DTO TallHa 4Ye/10BEe4eCKOro Cy-
LLlecTBOBaHUA. [1py BXO4e B MaTepma/ibHOE BOM/IOLLEHNE Halle
CO3HaHuWe 6/10KMpyeTCA, KaK bbl 3aTeHAeTCA, U NMOHNMaHue, OblB-
Lee AOCTYMHbIM HaM B MUPe AyXOB, OKa3blBaeTCA 3abbITbIM.

HekoTopble aBTOpbI, NMLyLLMe 06 MHAUMNCKOM acTPO/10runu,
YTBEPXAAIOT, 4TO BocxoaAwmin y3en cMMBOAU3UPYET pOXKAe-
HMe, BXOX/AEeHMe Yen0BeKa B MaTepuasbHbli Mup, a Hucxoas-
LM — BbIXOA M3 MaTepUasibHOro MMpa B MUP AyXOB.

NHTepeceH MU, paccKasbiBAMOLWMI O TOM, Kak NOABUIUCH
Paxy n KeTy — 1 He NpocTO uUHTepeceH, OH NMOMOraeT NMoHATb
CMMBO/IM3M /IyHHBIX Y3/10B. Y 60roB 6bl1a Be4epmHKa, Ha KOTO-
po# oHM ynoTpeb/1a11 noaaraBLIMIACA TO/IBKO UM HeKTap bec-
cmepTuA. OHK, BUAMMO, HECKO/IbKO MOoTepAnn 64uUTeNbHOCTb,
n mexay CosnHueM v /lyHOM Npono/3 XUTPbI 3MeeBUAHbIN Ae-
MOH. BULLIHY BCe e 3ameTW/1 HenpoOLLIEHOro rocTA U, Kak HUH-
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A3A, METHY/1 B Hero crneuuasnbHbIM AUCKOM, Pacy/I€EHUBLLUM
3MeA Ha ABe 4acTu: OTAe/IbHO ro/10Ba, OTAE/IbHO BCe OCTa/lb-
Hoe. OfHaKOo K MOMEHTY pacy/IeHeHUA AEeMOH YyKe ycren x1eb-
HYTb HEKTapa M OCTa/ICA KMBbIM, XOTb U He Lie/IbIM.

Paxy — 3T0 ros0oBa 3mesn, OHa MOKa3bIBaeT yM, MO/IHOCTbIO
MOr/IOWEHHbIM MbIC/IAMM, U 33 CHET 3TOr0 HaxoAALMICA B n/e-
HY WAA03MI. MTO3TOMY BaXKHaA 4YacTb CMMBO/IM3Ma Paxy cBA3a-
Ha C MUPCKUMU UAAO3UAMU. Mbl Beab PaKTUHECKM KUBEM B
CBOMX YMax, OTFOPOAMBLLMUCH MbIC/IAMU OT MMUPa, U BOCNPUHU-
MaeM /IMLWb TO, YTO MPOMyCKaeT GU/IbTP HALLEro MHTe//eKTa.
Hy a KeTy, NOCKO/bKY eMy He f0CTanocCb ro/10Bbl, CUMBO/IU-
3UpYyeT 3HaHue, He AB/AIOLWEeecA NPOAYKTOM YyMa, 3TO MOHMU-
MaHue 6e3 gymaHuA. OH cnocobeH paBaTb Ye/n0BEKy npo3pe-
HWMA, KOTOpPble YKa3blBAlOT Ha BbIXOA U3 Lenu BOM/OLLLEHUHN,
Ha ocBObOXKaeHue.

MHave rosops, Paxy cBA3bIBaeTCA C MaTepUa/IMCTUYECKUM
dU3M4eCKMM MUPOM, @ KeTy — C AyXOBHbIM MMPOM 3a npe-
A€N1aMU 3eMHOro CyLLLeCTBOBaHUA. BmecTe OHM npeacTaBaatoT
LMK/ POXKAEHMA M CMEePTU, BXOAA B BOM/IOLLLEHUE U BbIXOAA U3
Hero, TO eCTb Ye/ioBeYeCKyo Cyabby B camom oblem naaHe.

MHTepecHO, YTO PUCYHOK Ha KaniolloHe Kobpbl 04eHb
fjaXe HaroMMWHaeT acTpo/orMyeckuii cumBoa Kety. Boobue
OMbIT /lYHHbIX Y3/10B B MHAMMCKOM acTPO/IOrMM CPaBHUBAIOT C
YKYCOM 3MeMu: A, OB/ageBaeT HaMu, BO3HMKAET HeyaeprKumoe
enaHue Mnoy4uTb MMPCKOM OMbIT. Mbl OKasbiBaemca B T/e-
Hy y Paxy, n ero mano3smmn obewaroT Ham cyacTbe: «Eciun 6ol
y MeHA 6bl10 ele 60/blle BCEro TOro, YTO MPUHOCUT YA0-
BO/IbCTBUE!» Pe3y/IbTaT — HEHACbITHbIE YKe/1aHWA, HaM BEYHO
He XBaTaeT TOro, YTO Yy HacC yXKe eCTb. A MOCKO/IbKY HMYTO B
MUpe He BEeYHO, HaLLUW Ke/laHWA BCerga BeayT K CTpagaHuio.
Mbl paHO MM MO34HO paccTaemMcA CO BCEM TeM, YTO obpenu.
HaobopoT, KeTy gaet Ham NOHATb, YTO BCE B MUpE Npexoas-
Le, BCe HEerMmoCTOAHHO, OH 0CBODOXKAaeT Hac OT 0O6bEKTOB BO-
KaeneHuA. PakTUYECKM 3TO NMPOCBET/IEHNE U 0CBODOXAeHUe
B AENCTBMU: pa3 3@ pa3oM Mbl MOHMMAEM, YTO BCE, Yero Ham
TaK XOTe/10Cb, 6blI0 UAO30PHBIM.



Paxy gaeT Ham »Ke/faHHOe, HO 3acTaB/fAeT 3an1aTuTb CTpa-
AaHneM. KeTy 3abupaeT TO, YTO Mbl CHUTA/IM CBOMM, M BMECTO
Hero ocCTaB/IAeT NpoCBeT/IeHne.

JTO, MOXHO CKasaTb, $pua0coPckoe, 330TepnyecKkoe NoHU-
MaHue AlyHHbIX Y3/10B B MHAMWMCKOM acTposioruu. Ha npakTude-
CKOM YypOBHe BCe HeCKO/IbKO rpolue. Paxy npeacraBaseT To,
4YeMy HaM Hag0 Hay4YUTbCA B STOM XKM3HK, YTOOBI BbIPACTH, YTO
HY»KHO MOHATb, YTOObI BbINMO/NHWUTL 334a4y BOM/IOLWEHNA. ITOT
npouecc pocta MoXeT 6bITb CBA3aH CO CTPaxoM, mMbl Bommca
NoTepATb YTO-TO CBOE, TO, YTO Y HacC YyXKe ecTb, TO, YTO Ham
AOpPOro — WK, MOKeT OblTb, MPOCTO TO, C YeM Mbl YYBCTBY-
em ceba KompopTHO. OgHAKO BCMOMHUTE CBOe AeTcTBO. Ha-
BEPHAKA B HeM Obl/IM BELLM, KOTOPbIE Bbl CYUTA/IM TOTAa OYEHb
LLeHHbIMU W/IM OYeHb Ke/laHHbIMU. 10 Mepe TOro Kak Bbl poc/u,
Balll B3r/IA4 Ha BeLlM MeHA/CA, U Ternepb Bbl, BEPOATHO, BCrO-
MUHaeTe CBOM AeTCKME NMPMUBA3AHHOCTYM C Y/bIOKON. HeuTo no-
A06HOE NPOMNCXOAWT U MPU yCNeLHOM NPOABUXKEHUU MO MyTH,
YKa3blBAaeMOMY /IYHHbIMW Y3/1aMM.

Paxy roBoput 0 Halwmx OyAyLMX CTPEM/IEHUAX A3bIKOM
MaTepuaMCTUHeCKOro MUpa, TOorga Kak KeTy yKasbiBaeT Ha
TO, YTO Mbl NMPUHEC/IU C CODOM M3 MpesblAYLLIMX BOM/IOLLEHUN.
Hawm TanaHTbl, 0cO6EHHO Te, KOTOpble MPOAB/AAOTCA B paH-
Hem BO3pacTe, ABAANTCA Pe3y/bTaTOM MpeALecTBYOLLero
pa3sBUTUA. YTO-TO faeTcA HaM B }KU3HU /IEMKO U eCTeCTBEHHO,
OfHaKo b6blBaeT M Tak, YTO HalM CNOCOBHOCTU He 0COBeHHO
BOCTpeboBaHbl. C 3BOMOLMOHHON TOYKM 3PEHUA 3TO MOHATHO:
Mbl y}Ke AOCTUI/IN yCrexa B YeM-TO, a Tenepb Hago UATU TYAQ,
Kyaa yKasbiBaeT Paxy, 3aHATbCA YeM-TO HOBbIM W, BEPOATHO,
He CTO/b MPOCTbIM.

Paxy npobyxpaaeT xenaHue, KOTOpOe MPUBOAMUT Hac B
3TY KM3Hb, B 3TO BOM/OLEHME. B pe3y/bTaTe BO3HMKaeT 3a-
BMCUMOCTb, NOoA0OME HAapKOTUYECKON MPUBA3AHHOCTH; 6/1a-
ra, obelaHHble Paxy, He gatoTcA Ham gapom. OH HeceT Ham
pasHoro poAa KparHOCTW, BO3MOXHOCTH, MpOob/1embl U KX Mo-
CN1eACTBUA, BCe TO, YTO HaKpEenkKo NpUBA3bIBAET HAcC K marte-
puasbHOMYy MUpY.

P
4"

I'raBa 1. UTo Taxkoe AyHHble Yy3Abl X

Yy



+-.
.

AnexcaHap KoaecHunkoB. JlyHHble y3Abl X

M

A kak nacuem mex,
kmo poguauce
6 FOsknom noaywapuu?

Mbl Ha3sbiBaem CeBepHbIN y3en Bocxogawmm, noTomy 41O,
C TOYKM 3peHuA obuTaTtenelt CeBepHOro no/ywapua 3emau,
/lyHa, NpoXoAA Yepes 3TOT y3e/, ABUXKETCA BBEPX, B CTOPOHY
CeBepHOro no/toca. A Kak bbITb C TeMU, KTO POAU/IUCH U KUBYT
B lOXXHOM noaywapum 3eM/1n, Bedb C UX TOYKU 3peHuna /lyHa
B CeBepHOM Y3/1e Hanpas/IAeTCA BHU3, U OHW Obl 3TOT y3e/ Ha-
3Ba/M HucxogAawmm. Ha camom gene To, Kak y3/bl Ha3bIiBatOT-
CA, He OYeHb BaXKHO, @ Ba)KeH BOMPOC: He MEHAETCA /I CUM-
BO/IM3M /IyHHbIX Y3/10B A1A obutaTtesei KOXHOro nosylapua
3eman? He ctaHoBuTCA n CeBepHbIM Y3e/1 A1A HUX MOXOXUM
Ha FOXHbIN, 1 Ha060POT?

A gymaro, 4To 4218 Tex, KTO poAnAnCh B FOXXHOM No/yLLuapum
3emau, CMMBO/IM3M /IyHHbIX Y3/10B MeHAeTcA. Beab gaa xute-
neii CeBepHOro no/ywapua GakTopoM MHTErpauum, 3B0/OLMU-
OHHOW Le/1blo, CYUTAETCA TOT y3€e/1, B KOTOPOM /lyHa BXOAMUT B
CeBepHoe nosywapue Heba. COOTBETCTBEHHO, A/1A XUTenew
lOkHOro nosywapma /lyHa OKasblBaeTCA Ha MX CTOPOHe Heba,
npovaa vyepes HOXHbii y3ea. Mo3ToMy MMeHHO HOXKHbIM y3en
A/1A HUX AB/1AeTCA BocxoaAw MM y3/10M, U UMEHHO OH A,0/1KeH
6bl, N0 MAee, Urpatb A1A HUX posb GpaKkTopa UHTerpaLuu.

Al NpeANpUHAN HECKO/IbKO dKCMEePUMEHTOB, YTOObI BblAC-
HWUTb, KaK Ae/n0 06CTOUT B AeNCTBUTE/IbBHOCTU, U XOTA ellle He
C/A,e/1a1 OKOHYaTe/IbHbIX BbIBOAOB, MO/arato, YTo MOA A0rajKa,
Mo KpalHel mepe BO MHOMMX C/ly4asx, nogrsepxaaerca. lo-
3TOMY Ha3bIBaTb /IYHHbIE Y3/1bl A ByAy MMeHHO BocxoaAwmm m
Hucxogawmm, a He CeBepHbIM U KOXKHbIM; 3TO, Ha MOM B3r/A4,
60/1ee KoppeKTHO. [/1A TeX, KTO poAuInCh B KOXKHOM no/yLua-
pun, Bocxoaawmm yssom 6yaeT KOXHbIM, 1 Hao60opoT. Y106
He OTB/IeKaTb TeX, KOro 3Ta npobsema He UHTepecyeT, onuca-
HMA CBOUX 3KCMEPUMEHTOB A BbiHEC B [IpuioxKeHue 2.
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To, 4TO A XO4y BaM NpeACTaBUTb B 3TOM pasgese, — MOA
MeTogMYecKas pa3paboTka, NOAroTOB/IEHHAA A4/1A BbICTYMN/IEHUA
B /IOHAOHe B cepeanHe 1990-x rogos. Lenbto ee bbis10 npega-
NIOXUTb KOMMAKTHbIM, IAKOHWUYHBIN MOAXO0A K MOHUMAHUIO /TYH-
HbIX Y3/10B B KapTe poXAeHUA. B nocieayrowwmx raasax a 6ygy
AEMOHCTPUPOBATb, Kak 3TOT MOAXOM MOXKeT ObITb MPUMEHEeH B
KOHKPETHBIX CUTyauMAX.

/InHunto (OCb) NYHHBIX Y3/10B B FTOPOCKOMNe MOXKHO CPaBHUTb
C pPeKOM W3HM, MO KOTOPOW M/bIBET KaKAblh U3 Hac. Teve-
HUE peKMW Hanpas/ieHOo OT HucxogAuiero ys3na K BocxopgALe-
My. MHave rosopsa, BocxogAwmii y3en BegeT Hac B Harnpas-
NIeHUN AOCTUNKEHUA KMU3HEHHOW Le/u, XOTA BPA4 /U 34echb
MOMHO FOBOpPUTb O L/, KOTOpaA paHO Wau no3gHo byaer
AOCTUTHYTa. Yem gosibliue Mbl ABMXKEMCA MO HamnpaB/leHUIO K
Bocxogawemy y3ny, Tem 60/blle BEPOATHOCTb, YTO 3a O4e-
peaHbIM HOBbIM MOBOPOTOM OTKpOeTCA elle 60/1ee 3aMaHyu-
BaA nepcrnexkTuBa.

HucxopAwmin ysen — 3To NpoKgeHHbIN Mo peke nyTb. OH
CTaHOBUTCA BCe 6o/siee 3HAYMMBbIM, YBE/IMYMBAETCA MO Mepe
TOro, Kak Mbl ABMKeMCcA K Bocxoaawemy y3ay. NpoiaeHHbIn
MyTb — 3TO HEYTO 3HAKOMOE, U XOTA He BCerga NpuATHOe, 3aTo
60/1€e UM MeHee ocBOeHHOe. lpoLW/Ibli OMbIT, CBA3AHHBIN C
Hucxogawmm y3a1om, CocTaBaseT OCHOBY, GyHAAMEHT AaA Npo-
ABW)XEHUA Briepes, HO OH Ke MOXeT U TArOTUTb.

Kak npakTnyecKku NoHATb MNO/I0KEHNE ZIYHHbIX Y3/10B B Kap-
Te? [lNA 3TOro No/Ie3HO BCMOMHUTb K/lOYEBble C/10Ba, KOTOPble
AaeT NyHHbIM y31aM PpaHcmc CakoAH: Bocxogawmin ysen —
BK/IOMEeHMe B OOLLMIA NOTOK; HUCXoAALWMI y3en — UCKAoYe-
HWe M3 obLero NOToKa.

«[OTOK» U/M «peKa KU3HM» B peasibHblX 0DCTOATE/IbCTBAX
6bIBalOT NpeAcTaB/eHbl HEKUM HarnpaB/eHWEM, 3343aBaeMbIM
06CTOATE/ILCTBAMM XKM3HM, MHOTAA OOLLLECTBEHHBIM TeYEHMEM,
rpynno Aaen, ¢ KOTOpoW YenoBek ceba cooTHocuT. MHoraa
4ye/I0BEK CMOKOMHO M CTabu/bHO M/bIBET MO TEYEHUIO, MHOMAQ
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Me4eTCA U3 OAHOro NOTOKa B APYron — U BCe 3TW 0COBEeHHO-
CTW Ye/10BEYECKOM KM3HM MOKa3bIBAKOT HAM /IYHHbIE Y3/1bl.

BocxopgAwmii ysen — 3TO ue/b, a e/ B Hallel XKU3HU
HOCAT, KaK NpaBW/10, KO//IEKTUBHBIN XapakTep. [peacTaBbTe,
CKO/IbKO Ye/l0BeK B N0OOM CTpaHe MeyTaeT KynuTb KBapTupy,
MaLUKHY, rapax... Jlaxe »Ke/sawLmx cTaTb NpesngeHTom Habe-
peTcA, HaBepHOe, He OAMH AecATOK. OTClo4a U K/toYeBble C/10-
Ba — «BK/Il0MeHMe B 061 Mt NOTOK» — Aad BocxogAlero y3na,
dbakTopa MHTerpalmu.

M Haob0pOT, HAKOM/IEHHDBIW }KU3HEHHDBIM OMbIT pasbeaguHAET
HaC, MOCKO/IbKY Y KaXA0ro OH UHAMBKAYaAeH. TPYAHO HalTU ABYX
/I0/,eM, MPOLL/IAA ¥KM3Hb KOTOPbIX Obl/1a bl HEe TO YTO abCO/ITHO
MAEHTMYH], a Agaxe XOTA Bbl NOBTOPANACH B 0OLLMX YepTax. Bce
Mbl O4€Hb Pa3Hble — M UMEHHO 06 3TOM roBOpUT HUCXOAALLMIA
y3e/, GakTOp HAKOIM/IEHHOro OnbiTa, GAKTOP Ae3MHTerpaLuu.

M3oanpytolee, obocobAtolee KavyecTBO HucxogALero
y3/1a 4acTO APKO NpoABaAeT cebA Ha npakTuke. Mpuiyem Huc-
XOAALLMI y3en bbiBaeT Do/1ee 3ameTeH, Yem BocxogAuii ysen.
M 3TO He yauBUTENbHO, Bedb HUCXxoaAwWmMiA y3e/ — HaKoMnAeH-
HbI ¥KM3HEHHbIM OMbIT, OT/AMYAIOLMI HAC OT APYrUX /0AEN.
C 3TMM OMbITOM CBA3aHbl HE TO/IbKO MO/Ie3Hble HAKOM/IeHUA, HO
M nMpob/embl, F1aBHbIN CMbIC/1 KOTOPbIX MOXET ObITb BblpaKeH
C/I0BaMU «HE KaK Y APYrUX», «4TO-TO HE TaK».

MHTepecHOo, YTO Cpeam K/I0UeBbIX C/10B, UCTO/Ib3yeMblX acT-
po/ioramMu Npu MHTEpNpeTauuu AyHHbIX Y3/10B, 4acTo 3By4aT
«TOHHE/N», «MPOTOKU», «TPYObI» U Apyrne nogobHble 06BEKTHI.
Mapa /lyHHbIX Y3/10B O4€Hb XOPOLLO OMUCbIBAaeT UMEHHO TpYOy:
Beab Tpyba AaeT Hekuit 06w mi noTok (BocxogAwmii ysen), Ho
TO/bKO 6/1aroAapA OTAE/NeHHOCTU ee BHYTPEeHHel NoA0CTH OT
BHewwHel cpeabl (HUcxoaAwmi y3en). UHTepecHO Takke, YTo
MHOrue /t0Aun, UMEBLLUME OKO/I0CMEPTHBIN OMbIT, BCMOMUHAIOT
0 ABUXXEHUM MO HeKoeMy TOHHeAt0. He 6b110 M 3TO Henocpea-
CTBEHHbIM BOCMPUATUEM TEMbI /IHHbIX Y3/10B?

HucxopAwmi ysen HeoTaenMm oT Bocxoaawero. OHu 06-
pa3yloT B3aMMOAOMO/HAOLWYIO Mapy, U B aCTPO/IOrMYeCKOoM
KapTe MOXHO MpeACTaBUTb BEKTOP W/U CTpe/Ky, onupa-



oWy ca Ha HucxoaAawmin ysen, a ocTpMeM yKasblBakoLLyHo
Ha BocxogAwmia. Mapa AyHHbIX Y3/10B B KapTe 3ajaeT BEKTOp
WHAMBUAYA/IbHOW 3BO/IOLMKM Ye/10BEKa, YKa3biBaOLWMIA, KaKUM
nyTem emy /ydlle MATHU, YTOObl MpeBPaTUTb KO//IEKTUBHbIE
Luenu B UHAMBMAYA/bHBINA OMbIT, YTOOLI, KMBA B 06CTOATE/Nb-
CTBax TeKyLLeW ¥KU3HWU, NOCTEeNeHHO NPUBAUNKATLCA K Le/u
CBOEro CyL,ecTBOBAHMA.

Ecav nonbiTatbcA CHOPMY/IMPOBATb KOHKPETHbIN MPaKTH-
YeCKUI COBET, KaK MoAXOAUTb K MOHWMMAHUIO /IYHHBIX Y3/10B
B KapTe pOXAEHMA YenoBeKa, A Obl Npeanoxun cieayrolee:

MauTte Tyaa, KyAa noKasbiBaeT BocxogAawmii ysen, u Torga
npo6/sembl Hucxogauero ys/a pewarca camu.

CTpemAcb pewnTb Npobsembl HucxogAwero ysana Heno-
CpeACTBEHHO, Bbl MX TO/IbKO yCyryburte. BcnomHuTe o6pas peku
M3HW. Bbl MOXeTe He N/bITb K HeM3BeAaHHOM Lie/11, @ BEPHYTb-
CA Ha3ag, Ha y>e OCBOEeHHble 3eM/U. Bbl cpasy noyyscTByeTe,
YTO Hernpasbl — BeAb NMPUAETCA UATU NPOTUB TeYeHUA. Bbl He
pewmTe Takum 0bpasom 3agady Bocxogalero ysaa, NOCKoO/b-
Ky He ByaeTe gBuratbca K Leam. Ho u npobaema HucxogAiue-
ro y3/1a OCTaHeTCA TaKXKe HepeLUeHHOW, 3aCTbIHET Ha MecTe —
Be/Ab NepecTaHeT yBe/IM4YMBATbCA NPOMAEHHBIN MyThb.

Bogmoskuvie nogxogut
k unmepnpemauuu aynnvix Y3100

HekoTopble acTpO/10rK COBETYIOT CBOMM K/AMEHTaM u3be-
raTtb A€ WU CUTyauuii TOro A40Ma, B KOTOPOM HaxoamTca Huexo-
AALLMIA y3e/1, YyTb /I He /It0OOM LieHOM. DTO KaXKeTCA /I0rMYHbIM
C TOYKM 3PEHUA «PEKU KU3HU». HO 04HO A€e/10 — He UATU B Ha-
npaB/seHun Hucxoaawero ysna, a gpyroe — u3sberatb Bcero,
4YTO C HMM CBA3aHO. Beab HucxopgAwmin ysen cumeoamnsmpyet
HallK KapMu4yeckue HapaboTKK, B TOM 4uc/ie 3apaboTaHHble B
3BO/IFOLMOHHOM MPOLL/IOM TaZlaHTbl U CMOCOBHOCTM.
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Hawa cyapba, Hale 34ecb 1 ceiiyac — 3TO pesy/bTaTt B3au-
MOAENCTBMA HalWKnX OyayLMX NMepCriekTUB U Hac/leauns mpo-
wsoro. NpeactaBbTe, HTO Bbl MPUEXa/IM B HE3HAKOMOE MeCTO
M npuBes/un ¢ coboli barax, paccinTbiBadA Ha TO, YTO OH MpUro-
AWTCA BaM B ga/ibHelweM nyTellecTBun. MoxeT ObiTb, Ha ca-
MOM fie/le He BCce B TOM barake, 4TO Bbl MPUBE3/IM U3 Npeabl-
AYLWUX BOM/IOWEHWI, BaM NPUrOAUTCA B 3TOM KU3HM, a BO3-
MOXHO, MPUrOAMNTCA COBCEM He TaK, KaK Bbl Npeanoiaraam, Ho
3TO He 3HAYMT, YTO HY}KHO BbIKMHYTb Ball Barax W HX B KOeMm
C/ly4ae HW K YeMy B HEM He npuKacatbca. Mamn 3abbiTb Bce TO,
4YTO Bbl YK€ ymMeeTe, M HayaTb C YUCTOro /mcTa. 370 byger
COBEepLUEHHO HepasyMHO.

Ha Mol B3r/sg, noaxoa K UHTEeprnpeTaLuu /NyHHbIX Y3/10B
A,0/1KeH OblTb NMPMMEPHO TaKMM: MOCTapanTecb MakCMMa/lbHO
ncno/sb3oBaTh barax HucxoasLero ysna gas pelleHuns 3agad
BocxogAuero y3na. Torga peka 6yaeTt Tedb n HeCTH Bac K Ba-
wer uesun. 1 nocTapatoch Ha NpuUmMepax B MoC/1eAyHoLWmX r/1a-
Bax NpOA4EMOHCTPUPOBATL 3TOT MOAXOA,

O4HaKo YenoBeyeckana cyapba — 3TO HEYTO C/I0XKHOe, He-
TPUBMA/IbHOE, MHOIOMN/IAHOBOE. YNPOLLLEHHbIW B3r/1A4 Ha Hee
MOXeT 6bITb Y400HbIM, HO OH Hen3bexXHO OKaxKeTcA orpa-
HMYeHHbIM. [103TOMY B MOC/eAyOLWMX F/1aBax, Npu obcyxae-
HUU MO/I0’KEHUA /IYHHbIX Y3/10B B 3HAKax 304MaKa U 40Max ro-
pocCKomMa, A NoCTapalCb NPeA/1oKUTb BaM HECKO/IbKO TOYeK
3peHuA. Hanpumep, Mbl MOXXeM B3I/IAHYTb Ha /yHHble Y3/1bl C
TOYKM 3peHUA TPAAULMOHHON 3anagHOM acTpPO/IormKM, CYUTan
BocxoaALmit ysen 61arogete/nbHbiM, @ Hucxoaawwmm — cosga-
oMM Npobsiembl. B TO e BpeMA MHTEpeCHO NOCMOTPETb U C
TOYKM 3peHna PagbApa, paccmaTpuBaa BocxoaAawmin ysen Kak
noowpaemblit cyabboi nyTb AOCTUKEHUHM, a HucxoaAawmin —
KaK 3aBOgALLMI B 60/10TO NyTb HAaMMEHbLLEr0 CONPOTUB/IEHUA.
Hy 1 Tema «BK/tOYeHMA B 06Wwmii NOTOK» AnA BocxogAwero
y3/12 U «MCK/OYEHMA M3 obLLero noToka» aAna HucxogAlero
y31a octaeTcA 6/M3KOM 1 MOHATHOM ANA MEHs, NpW 3TOM Moy,
O6LWMM NMOTOKOM Al MOTY MOHMMaTb pa3Hble BeLiu: 0b6LLecTBO
B Lle/10M, NMPUHATbIE B HEM B3I/IA4bl U NMOAXOAb! K Ae/1aM UK



KOHKPETHYIO rpynny /toAel, nayLwmx B TOM e Hanpas/eHUu,
4yTO M 0bnagaTenb BocxogAlero ysna, UM opraHusaumio, 3a-
HMMaHOLLLYOCA KOHKPETHbIM Ae/1oM. «ObLune NoTOKU» MOryT
BbITb CamblX pa3HbIX MaclUTaboB.

Mone3Ho 3a4ymMaTbCA U Hag TPAKTOBKAMU MHAMMCKOW acT-
posoruun: Paxy — co6/1a3HuTe/Ib, 3aMaHUBLLMI HAC B 3TO BO-
nioueHune, a Kety — ocsobogurtesb 0T MmaTepuasnbHoro bpe-
MeHU. Kpome TOro, TemMa KapMU4eCKOro npoLL/IOro O4eHb no-
Ny/fpHa B HalWW AHW, U UHTEPECHO MOPa3MbIC/INMTb, HA KaKoM
OMbIT MPOLU/IbIX XM3HEWN YKa3bIBA€T TO WU MHOE TMO/IOKEHNE
JIYHHBIX Y3/10B.

Al TakKe 0CO3HalO, YTO MHOMME aCTPO/IOTU NMOAXOAAT K UH-
TepnpeTauuu NyHHbIX Y3/10B, 0cobeHHO HucxoaAwero ysaa,
cyry6o HeraTuMBHO. B TOM 4ncne HeKOTOpble M3BECTHble acT-
poaoru. Hanpumep, CtuBeH ®oppect (Steven Forrest), aBTop
HECKO/IbKMX KHUI U MHULMATOP TaK Ha3blBa€MOro «3BO/IOLM-
OHHOrO» HarpaB/ieHWA B aCTPO/OrUM (XOTA eCTb HECKO/IbKO
pasHbIX BEPCUI «3BO/IKOLMOHHOM acTPO/0Or1K», NPOABUraeMbIxX
pasHbIMKU acTposoramu). CTMBEH CYMTAET, YTO BCA HATa/lbHasA
KapTa KapMUW4Ha, NOCKO/IbKY, MO CYTU AeAna, NpeacTaBaseT Co-
601 nnaH paboTbl Hag, OWMBKaMM, KOTOPbIM Mbl MPUHEC/IU C CO-
601 13 npegblayLLMX BOM/IOLLEHWUA, U NIYHHBIE Y3/1bl — K/IKOYU
K MOHMMAHUIO KapMbl. 1 HE MOTYy COr1acUMTbCA C TaKOM TOYKOM
3peHus, NMOCKO/IbKY TOrAa No/y4UTCA, YTO, Nepexosa B LUKO/1e
M3 K/lacca B K/AACC, Mbl MHTEPECYeMCA TO/IbKO UCMpPaB/ieHUeEM
ownbOK M HegopaboTOK Mpeablaywiero roga. Moxet 6bITb,
ANl KOTO-TO 3TO M TaK, HO A BCerga cTpemuaca 6biTb OT/IMYHM-
KOM W, XOTUTEe — BepbTe, XOTUTE — HeT, BCerga pajoBasca
1 ceHTABpA HOBbLIM NMpeAMeTaM U HOBbIM y4ebHuKam. Tem He
MeHee A/17 MO/NHOTbI KapTWHbI A Byay 3HAKOMWTb Bac C TUMKY-
HbIMW HEraTMBHbIMU TPAKTOBKAMMU /IyHHbIX Y3/10B.

EcTb n gpyrne MHTEpecHble TeMbl, BO3HUKAIOLLME B CBA3M C
/IYHHBIMU y3/1aMU: OBCTOATE/IbCTBA POXAEHUA M PAHHEN XKU3-
HW, BPOXKAEHHble CnocobHOCTH, Hac/ieaCTBEHHbIe 3a60/1eBa-
HMA. O60 BCeM 3TOM Mbl MOrOBOPUM B MOC/EAYIOLWMX I1aBax,
MCMo/Ib3YA NMPUMEPbI U3 KMU3HM PasHbIX /t04eM.
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06 akuenmupoBannocmu ocu
AYHHBIX 93A08 6 namaavnoti kapme

EcTb HaTa/ibHble KapTbl, B KOTOPbIX /IYHHbIE Y3/1bl O4€Hb 3a-
MEeTHO aKLeHTUpPOBaHbl. Kak 3TO NMOHATL? /lyHHbIE y3/1bl B YI/10-
BbIX AOMax BaxHee, 4yeM B /I0ObIX APYrMX gomax, 0COHEeHHO
Korga ocb y3/10B 6/1M3Ka K OCU MepuAMaHa nam ropusoHTa uam
COBMagaeT ¢ Heli (A pacckaxy nogpobHee 06 yr/i0BbIX, Noc/e-
AYOLMX U MAjALWMX 40Max B r/1ase 6).

CoeguMHeHMA N/laHeT C y3/1amMM BaxkHbl: YeM 60/1bLue naaHeT
COeAMHARTCA C TEM WM UHBIM Y3/10M, TEM BakHee Tema y3/10B
B HaTa/IbHOM KapTe. Ecan HeT coeguHeHui, uwmTe apyrme ac-
MeKTbl — YeM TOYHee, TeM BaXKHee.

/IuHunA y310B ByaeT MakCMMa/IbHO aKL,eHTMPOBaHa, ec/1un
Y3/1bl COEAMHAOTCA C KYCMUAAMM YI/10BbIX OMOB U C N/IaHETaMMu,
M MOXKeT BblITb, KaKMe-TO Apyrue niaHeTbl 06pasyroT K HUM TOu-
Hble acreKTbl. M3 nnaHeT BaxHee Bcero cBeTua, ConHue 1 /lyHa.

A YTO HaM rOBOPUT aKL,EHTUPOBAHHAA OCb Y3/10B2 DTO 3HAYUT
Tema cyAbbObl BaXkHa B XKM3HU Ye/10BEKa, TO U Ae/10 NPOUCX0AAT
COBbITUA, KOTOPbIE Ye/NOBEK cYMTaeT PaTa/ibHbIMM, AyMasd, YTO
OHW He 3aBUCAT OT ero /IMYHbIX Ka4eCTB UAN AEeNCTBUIA, N OHU
HaXOAATCA 3a Npege/sIamun ero 30Hbl BHUMaHuA. Ha camom pgene
A/17 TAKOrO Ye/10BeKa BaXKHO 3aMeTUTb, HalLyrnaTb Kakoe-1Mbo
TeyeHue B 0OLLeCTBE UK IPyNMy Nt04en, KOTOpble UMEIOT BANA-
HMe Ha ero cyabby, U HalTK cnocob AOCTUYbL COrACUA C HUMMK.
Torpa peka cyabbbl gOHeceT ero Aazneko. Y Atoael C akLeHTH-
POBaHHOM /IMHUEN Y3/10B BPEMA OT BPEMEeHU NPOUCXOAAT 3Ha-
YyuTe/IbHble NMepeMeHbl B XKM3HW. DTO MOTYT 6blTb COLMaIbHbIE
B3/1€Tbl 1 MageHuA, eC/IM OCb Y3/10B NMPOXOAMUT Yepes AeCATbIN
U yeTBepThIit goma (npumep — CTuB [K06C, pUC. 15), UM 3Ha-
YyUTe/IbHblE MepeMeHbl BO B3aMMOOTHOLLEHUAX, €C/IM OCb Y3/10B
NMPOXOAMUT Yepes NepBbli U ceAbMON AOMa.

Ecam e 0cb y3/10B aKLeHTHpOoBaHa c/1abo (MpoxoauT yepes
nagarolime 4omMa 1 He UMeeT HU COeAMHEHWUM, HU TOYHbIX ac-
MEKTOB M/1aHeT), Ye/10BEK Masio 3aBUCUT OT «ODbLLLero NoToKa.
B ero »KM3HM HeYacTo NMPOUCXOAAT 3HAYUTE/IbHbIE KPU3NCHI, HO
W B3/1eTbl TOXKE pesKu.
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