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KoCMNYeCKUn KanbKynsaTop
Npun3BaH NMNOMoYyb aCTPOHOMaM U
HenpodeccnoHasaM paccynTaTb
HEKOTOpPbIE U3 Hanbosiee BaXKHbIX
KOCMOI0Orn4eCcKmnx napamMeTpos,
NCMOJiIb3yeMbIX B COBPEMEHHOW
acTpoHoMuu. OH No3BongeT
BbINOJIHATbL Npeobpa3oBaHue
MeXX Y KPaCHbIM CMeLLeHNEM
(MM SKBUBAJIEHTHbIM
KOCMUYECKUM MacLUTabHbIM

KOS PULMEHTOM) N APYrnMK
HabnogaeMbIMN BENNYUHAMM,
TaKMMW KaK BO3pacT BceneHHow,
NocToAHHaa Xabbna n Bpems




PETPOCMEKTUBHOIO aHanm3a.
HekoTopkle N3 3TUx
npeobpa3oBaHUN MOXHO
BbIMOJIHUTb BPYYHYIO, HO
KoCMUYeCKNnN KanbKynaTop
npenocTaBigeT NPOCTON U
YHUBEPCaIbHbIN UHCTPYMEHT
npeobpasoBaHng, 4TObbI
YMPOCTUTb N YCKOPUTb MOUCK
NoJIb30BaTENSAMN TOr0, YTO OHW
MwyT. MHCTPYMEHT
npeobpa3oBaHMS NOJIHOCTbIO
peasiM30BaH B PA3JINYHbIX
KOCMOIOrM4yeCcKnx moaensx:
MJI0CKOW, 3aKPbITON N OTKPbITOU
BceneHHON C pa3nnNyHbIM
KONNYeCTBOM MaTepun, TEMHOU



SHEPrnm n TEMHON MaTepun.
KoCMUYeCKNN KanbKynaTop — 3TO
MHULUWNATUBA C OTKPbIThbIM
NCXOOHbIM KOOOM, e ANHCTBEHHbIM
TpeboBaHneM gnsa ero paboThl
AB/IAETCA YCTAHOBKA
noJib3oBatenem Python Bepcuun
2.7 vnn Bblle. OQHa U3 uenen
NpoeKTa — NpenoCcTaBUTb JIErKUN
0OCTYN K KOCMOJIOrN4eCcKou
MHOPMaLIMK HY>XXOaloLLEeMYCH
NoJib30BaTes0. 3TO MOXKET ObITb
NoJ1Ie3HO KaK 019 YY4EHbIX, TaK U
019 He y4YeHblX, KOTOopble MPOoCTOo
XOTAT HEMHOro 60/bLle Yy3HaTb O
KocMoce. BO3MOXXHOCTU
KocMunyeckoro KanbkynaTtopa




YT0Obl NOMOYb KaK aCTPOHOMaM,
TaK U He YYEeHbIM, Mbl
pa3paboTann KocMrnyeckunm
KaJIbKYJIATOP, BKJOYMB B HEMO
HanboJsiee 4acTo UCMNoJib3yeMmble
KOCMOJIOrM4yeckmne mooenu.
[Tonb30BaTeNN MOTYT BbIOpPaTh
pPaboTy B NJIOCKOW, OTKPbLITOW,
3aKpbITOW nnu ntobon gpyrown
MOJLEeNIn, KOTOPas COOTBETCTBYET
TekyLwum HabnoaeHuam. lNMocne
BbIOOpPa NpaBWJIbHOW MOLENN
NoJIb30BaTESIb MOXKET BBECTU
noboe 3HavyeHne, Takoe Kak
KpacHoe CMeLlleHne, NoCcTosAHHas
Xabbna, Bo3pacT BceneHHon,
BpeMs PeTPOCNeKTUBHOIO



aHann3a 1 T. . Kak ToNbKO
NoJib30BaTe b 3anNyCTUT CBOWU
pacyeTbl N OyaeT roTos
NPOAO/KNTL, KOCMUYECKNN
KaNbKynaTop oTobpas3nT
3aMNpoOLUEeHHbIe 3Ha4YeHuns. .
KocMnyeckun KanbkKynatop HYacTo
3a/laBaeMble BOMpPoChl Kak
paboTaeT KOCMOJIOrn4yeckum
KanbKynaTop? [lonb3oBaTenu
MOT'YT BblOpPaTb KOCMOJIOr NYECKYI0
MOoOesib, COOTBETCTBYIOLLYIO
TeKyLnm HabnogeHnam. 3aTem
KaJlbKy1ATOP paccynTaeT
NHTepecywLwme Habnwgaembie
BEJINYNHbI HA OCHOBE BbiIOpaHHON
KOCMOJIOrM4yeckou Moaenu.



[Toyemy cTouT BbIbBpaTb Cosmic
Calculator Download With Full
Crack cpeawn opyrmux oHaauH-
KaJIbKyN1AaTOpPOB? KoCcMMYeCcKnm
KaNbKyJIATOP — 3TO 00NN
MHCTPYMEHT, KOTOPbIN MOXHO
MCNONb30BaTb BO BCEX
KOCMOI0rM4eCcKnx Mmoaensx.
KoCMUYeCKnn KanbKynaTop
npeobpa3syeT KpacHoe CMeLleHne
N opyrue Besin4nHbl B 3Ha4YeHUA
Xabbna, Bo3pacTt BceneHHon,
BpeMs peTpOoCneKTUBHOro
aHaAM3a n T. 4. C MOMOLLbIO
CTaHOAPTHbIX YpaBHEHUN. ECTb
Macca OPpYyrux oHNanH-
KaJIbKyNIATOPOB, KOTOpPkLIE



NOJIHOCTbLIO COCPEeaOTOYEHbI Ha
OLHON KOCMOJIOTMYEeCKON Moaenn
N He nMmetoT 6osiee LNPOKOro
NPUMEHeHNA NN MeHee TOYHbI.
Kak 1 Ha CaMOM fefie y3Halo, YeMm
4 X04Yy 3aHNMaTbCA?
Bocnonb3yntecb NONCKOBOWU
CTPOKOW BBepxy. BBegunTe T0, 4YTO
BaM HY>XHO. /1nn npocCTo
NCMOJIb3yUTE KaTeropun cnpasa,
4TOObl HAUTN UMEHHO TO, YTO BaM
HY>XHO. (Ha)XMUTe Ha
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KoCMNYeCKnUn KanbKyngaTop - 3TO



rpanyeckn nosib3oBaTeIbCKUN
MHTepdenc ona nporpaMmmel noa
Ha3BaHMeM «KoCcMMyeckKunmn
KaJlbKyNATOP», KOTOPa4
npencTasngeT cobon peannsauunto
YpaBHEHNA COCTOAHNSA B
KOCMOJIOrM4eCKon Moaenn Ha
ynuctoMm C, 3alaHHYI0 B TepMUHAX
KPaCHOro cMelleHnsa B YKa3aHHOU
NoJib30BaTeJIeEM KOCMOJIOrM4eCcKoun
Moaenn. HekoTophblie 13 BENYINH,
TaKNX KaK PaccToAHMSA NO
CBETUMOCTW, PACCTOAHMSA NO
YrJ10BOMY ONaMeTpy,
COOCTBEHHbIE PACCTOSAHUS,
BbIBOOATCHA aBTOMATUYECKW MPU
HaNM4YnM KpacHoOro CMeLleHns v




HabtoJaemMon KOCMOJI0r N4eCcKou
mogenun. OCTajbHble
PACCHYNTBLIBAOTCS C
MCMOJIb30BaHMEM OCHOBHbIX
TPUrOHOMETPUYECKUX PYHKLUNIN U
cxembl COSM. A He chnLKOM
XOPOLLO 3HaKOM C bonee WNPOKUM
coo0LLEeCcCTBOM KOCMOJIOr0B, HO A
yYBEpPEH, 4TO BONbLUNHCTBO U3 BaC
3HAaKOMbI C KOCMOJIOTNYEeCKUM
KaNbKyNAaTOPOM. Y MeHs Bbi
HEKOTOPbLIN OMNbIT PaboTbl C
Bepcuen Python, HO 9 HMKOrga He
Buaen angd Hee rpapuyeckoro
NHTepdenca, KOTopbi MOXET
OKa3aTbCA NoJIe3HbIM, eCNN Bbl
XOTUTE ObICTPO B3rNIAHYTh. DTO HE




TOJIbKO ON15 npeobpa3oBaHUs
MeXay pa3INYHbIMNK
paccToaHnamMn. Mo>xHo BBeCTu
Pa3/INYHble CTaHOAPTHbIE
KOCMOJIOrM4yecKkmne moaenu, a
3aTeM npeobpa3oBaTb UX B
NHTepecyoLlee KpacHoe
cMelleHune. Korga Bbl HaXXKMMaeTe
KHOMKY pacCYnTaHHOro
PACCTOAHWNSA, TOYHbIN OTBET
NOSAB/IAETCA B OKHe Ha 3KpaHe.
KpoMe TOoro, Bbl MOXXeTe BBeCTU
BpeMs, 1 OHO npeobpa3yeT Bpem4
N KpaCHoOe CcMelleHne B BO3PpacCT
BceneHHown (o4eBMOHbIVN BO3pACT
BceneHHon). Tak, ecnu Bbl
3HaeTe BO3pPacT, KpacHoe



CMelleHne N KOCMOI0rNYecKyio
MOJeJb, Bbl MOXKETEe
MCNONb30BaTb 3TO AN pacyeTa
MHOXXEeCTBa Apyrux sewen. 3ta
Bepcusd Obblsia HanucaHa gna OSX
Mountain Lion, HO BpA4 211 OHa
oynet paboTaTb Ha /1tOOOM
YCTPOWUCTBEe, NpeallecTByOLWEeM
Mountain Lion, NOoCKOMbKY ON4
3TOro notpedbyetcs Leopard nnu
Snow Leopard. lNocne obHOBNEHWS
0o Mountain Lion oH goJ1»KeH
paboTaTb C nocnegHnMu beTa-
BepcnuaMun. IT0 Ha CaMOM fene
N,0BOJIbHO MPOCTO B
ncnonb3oBaHUW. BBeauTe
KOCMOJIOrMYeCKyo Modesb



(Hanpumep: "FLRW with k=0"),
BBEANTE NHTepecyoLllmne Bo3pacT
N KpaCcHoe CMeLlleHne N HaXXMnTe
"PaccymTaTh". B nogaBuBLIeMCH
IVa/IOrOBOM OKHE Ha)KMUTe
KHOMKY PacCTOAHWUSA, N TOYHbIN
OTBET OyZeT noka3aH B rnoJie.
YT06bl NOBLICUTb TOYHOCTb
pe3ysbTaTa, BBEAUTE Jyyllee
3Ha4YeHue Bo3pacTa BceneHHon n
MeHbLLee KpaCHOe CMeLLeHNE B
nosie KpacHoro cmelleHms.Bbl
MO)KeTe BBECTW BpeMs B
PacKpblBaloOLLEMCH MEHIO, KOTOPOE
oyneT npeobpa3oBaHO B
Xenaemoe pacctoaHume. Cnmcok
HYHKLNN KOCMUYECKOro




Kanbkynatopa: * loonepxmneaeT
J/-neTHtoto0 Hanbonee
NOAXOOALLYIO KOCMOJIOTNYECKYI0
monesnb WMAP 1 3-neTHtoto
KocMosiormnyeckyto mopens WMAP.,
A HaXoXXy YOUBUTENbHbBIM, 4YTO
nporpamMma MoXeT
noanep>XnBaThb OBe pa3Hble
Hanbosnee noaxoaswme
KOCMoJormyeckme mogenn. *
YKa3aHbl KOCMOJIOrnyeckume
MoZenn U Anana3oH KPacCHbIX
cMmeweHun leaed4ebcO
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...I'eHcke Knaccuk Penske Classic
— 3TO TYPHUP NO ronbdy B
pamkax LPGA Tour. OH exxerogHo
NPOBOANTCA Ha BUHOrpagHNKax
Wente Vineyards B JIuBaHe, WwitaT
Hblo-Iamnwunp, CLUA.
OpraHunsaTop TypHupa Wente
Vineyards npon3BoaunT BUHO U
BUHOrpad B XOJIMUCTOW
MEeCTHOCTW benbix rop. 310
NPUMEPHO K BOCTOKY OT
ATNaHTMYeCKOro OKeaHa,
NPpMMepHO OT bOCTOHa N OT
CTONMUbI CTPaHbIl, BallMHI TOHa,
okpyr Konymbus. Kypc 6bi




pa3paboTaH ypoxeHuem HoBow
AHrnnm bobbum Bugom. C 2001 no
2003 ron TypHUp Obl1 N3BECTEH
Kak New Hampshire Mutual Funds
LPGA Classic. B 2004 roay oH 6bi
nepenmeHoBaH B Penske Classic.
Pekopa TYpHMpPa NCNOJIb30BaHHAA
nMTepaTypa BHELLIHNE CCbIJIKW
OcBelleHne Ha opuLnanbLHOM
cante LPGA Tour KaTeropus:
CobbiTna LPGA Tour KaTeropus:
[[onb® B HblO-I aMnwnpe
KaTeropua: lNoBTopsarmoLimecd
CMNOPTUBHbIE MEPONPUATUS,
ycTaHoB/eHHble B 2000 r.
KaTteropua:CnopT B
JlIoHOoHAeppw, Hbto-I3Mnwnp




KaTeropua:Typuctmyeckune
nocTonpmuMeYyaTesIbHOCTU OKPYra
[[padpTOH, HblO-I aMnwInp
KaTeropusa: 2000 y4ypexaoeHuin B
Hblo-[ amnwnpe Tepanunsg
yrpasJIeHNA TPEBOron Ha OCHOBE
npobsem co 3goposbem (HPBM) -
HOBbIM MeTo[ Jle4eHUNs
TPEBOXHbIX PAaCCTPOWUCTB.
TpeBOXXHble pacCTPONCTBA YacTo
BCTPeYaloTCa B 0bLLen npakTuke
N CBA3aHbl CO MHOIMMW
ONArHOCTUYECKNMU U
TepaneBTUYeCKUMKN npobaemamu.
YnpaBsieHne TpeBOoron Ha OCHOBE
npobnem co 3goposbem (HPBM)
npennaraet bonee nam meHee




CTaHOAPTU3NPOBAHHLIN U
OCHOBAHHbLIN Ha PaKTNYeCKnX
NAHHbIX NPOTOKOJ Ie4YeHUS
TPEBOXXHbIX PACCTPOUCTB.

O HaKo, HAaCKOJIbKO HaM
n3BecTHo, Tepannd HPBM elle He
NpuMeHsanacb ONg nevyeHus
NauMNeHTOB C TPEBOXHbIMU
paccTponcTBamMn B obLLen
NpakKTuKe, 1, cefoBaTesibHo, ee
3PPEKTUBHOCTL B peasibHOM
KOHTEKCTe 0bLen NMPakTUKN He
nccneposanach. B aTon
auccepTaumm coobliaeTcs o
oVN3aNnHe nuccnenoBaHna N OaHHbIX
0 pe3ynbTaTax 3PPEKTUBHOCTU
allanTUPOBAHHOW BepCuUun




NPOTOKOJ1a NOAX04a K TPeBOre,
OCHOBaAHHOIo Ha npobnemax co
3gopoBbeM (HPAA), B
NOBCEHEBHON 00LLEN NpakTuke
N0 CPaBHEHWNIO C KOHTPOJIbHbIM
COCTOSAHMEM U3 CMNUCKA
OXWOaHn4a. Kpome Toro, peyb
NaoeT o uesiecoobpasHoCTH
BMeLlaTeNbCTBa CaMNX Bpayewn
obwen npakTukn.MccnegoBaHue
npencrtaBnaeT cobon
MHOIOLUEeHTPOBOE
PaHOOMN3NPOBAHHOE
KOHTPOINpyemoe nccnegoBaHue,
B KOTOPOM MaLWEHTHI
PAHOOMUN3NPYIOTCA B rpynny
BMeLlaTeNbCTBa UK



KOHTPOJIbHYO Fpynmny JINCTa
OXXWOaHWA. BMelwlaTenbCTBO
NPOBOOUTCS B 0OLLEN NPaKTUKE U
COCTOUT U3 Tpex
MHONBMAOYAbHbIX 3aHATUX no 1,5
yaca. Bcero 6b1n10 HabpaHo 102
nauneHTa obwen npakTukn 30
Bpayamum obulen npakTukn. B
obLen cnoXxHocTn 81 mauneHT
(47 XXeHLWH, cpeaHnn BO3pacT
46,3 ropa) Obin paHOOMU3NPOBAH
nnbo nona 10-HegenbHOro
BMeLwaTenbCcTBa HPAA (n = 41),
nnbo ona 10-HepenbHOro NCTa
OXWAaHUSA (KOHTPOJIbHASA rpynna;
n = 40). N3 81 BKNOYEHHOr 0
y4YaCTHUKa BblbbI10 37,8%.
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KoCcMUYeCcKnn KanbKynaTop
BbINOJIHAET rnpeobpa3oBaHme
MeXAYy KpacCHbIM
cMeleHneM/MaclTabHbIM
KO3(O(PULMEHTOM K BO3PacTOM
BceneHHon, Bo3Bpallasg Bam
NpunbNn3nNTesIbHOE 3Ha4YeHne
PACCTOAHMA 00 AAHHOI0 KPacHOro
cMelleHnd. OH TakxXxe
BO3BpalLaeT pacCTosdHume
CBETUMOCTW B MUANMAPOaX
CBETOBbIX NeT (Ha CBEPXHOBYIO
NN WCTOYHWK) U CONYTCTBYIOLLEE
PacCcToAHME B MUANMNAPOaXx
NapCceKkoB (Ha raflakTuKy Unu




KBa3ap). 4 ynpoctnn onsa Bac
YKa3aHne KOCMOJIOrn4yecKmnx
napaMeTpoB, npeanoJsaras, 4To
Hanny4Lwasa Ha AaHHbIA MOMEHT
KOCMoJiornyeckaa moaesnb
MCMNOJIb3YET MJIOCKYIO,
PACLUMPSAIOLLLYIOCS MO CTENEHHOMY
3aKOHY BCeJIeHHY10. i TakxXxe
BKJIIO4NJ1 HEKOTOpPbIE
KOCMOJIOrMyeckmne rnapameTpbl 13
OPYrnx KOCMOJIOrNYeCKnx
MoJesien, KOTopble 5 COCTaBWU1 B
BUOE CepUn NMHCTPYKL NN,
MHCTPYKLMN 3aKOMMEHTNPOBAHHI,
4TOObI Bbl 3HANIN, KakKne moaenu
OHW pa3peLlatoT, a Kakne Her.
BktOYeH Takxe pag MHCTPYKLUUN



Nno MoAensimMm — no ogHoOW A4
Ka>X[0ro ncnoJsib3yeMoro tTuna
KOCMOJIOT N, C UHCTPYKLMAMUN O
TOM, KaK yKa3aTb napamMeTpbl
KaXXoon mogenun. Tam TakXXe eCTb
cepua CChbIJIOK 0 TOM, 4TO AeNaloT
pa3JiIn4yHble BapMaHTbl BbIOOpPa
NnapaMeTpoB. ECnn KanbKynaTop
He JaeT HY)>XHOro BaM OTBETAa,
BO3MOXXHO, HEKOTOpbIE
MHCTPYKLUMW HeBepHbI? MoxeT
ObITb, €C/IN Bbl UCMOJIb3YETE
MbILLb 015 MPOKPYTKU
MHCTPYKUWI, 3TO cpaboTaeT? A
caenas BCe BO3MOXHOeE, 4YTOoObl
HanMcaTb UHCTPYKL NN, KOTOPbIE
NOJIKHbI PaboTaTb, HO, BO3MOXHO,



roe-To ecTb owunbka. Ecnm aTo
TakK, 9 XxoTes1 6bl 3HaTb 06 3TOM.
Npyras npobnema 3mech
3aKJ1I0Y4AETCH B TOM, YTO 9 HE
Hanucan Bce 3To, AyMasa: «Kak
NnydLle BCero CTPYKTYpPUpoBaTh
3TO, YTOObI HOBbIN MOJIb30BaATE/Sb
MOl MOJIy4NUTb XOpOoLlee nepsoe
3HAKOMCTBO C MaTepunasom?»
Hanucan TakK, YTobbl MHe BbINo
nerye. 9 HOBU4Y0K B HanncaHUu
nporpaMMHoOro obecrieyeHuns, n o
He yBepeH, 4TO 3TO JIyYLUUK
Cnocob CTPYKTYypMpOBaTh BELLM,
HO MUMEHHO TaK 9 ero 1 nucarn.
Takum obpa3om, ecTb HEKOTOpas
(He3Ha4ynTenbHas) KpmnBad



oby4yeHuns, HoO ee He CJI0XKHO
MCNONb30BaThb. HYTO Aenaet
KOCMNYECKUWN KaNbKYyIATOP?
KOCMONOrn4eCcKnm KanbKyaaTop
neflaeT MHOro pa3HbiX Bellen. OH
npeobpa3yeT KpacHoe CMeLleHune
B MaCLITabHbIN KOIMDULNEHT K
n3 MmacwtTabHoro KosapduuneHTa
B BO3pacT BceneHHon. OH
npeobpa3yeT KpacHoe CMeLleHune
BO MHOXXECTBO Pa3/INYHbIX
PacCcTosAHNN (N 06paTHO) C
3a0aHHON TOYHOCTbtO. OH
npeobpa3syeT KpacHoe CMeLLeHne
B MacCLUTaOHbIN KO3 UUneHT
SHeprun (n obpaTHO) NN 4YTO-TO B
3TOM poJae. OH nepeBeneT Bac U3




MaCLUTabHOro Koa¢

0C

ONUMNEHTAa B

Bo3pacT BceneHHown. OH
npeobpasyeT BacC n3

MaCLUTabHOro Koa¢

0C

ONUMNEHTa B

Pa3/IN4YHble TUMbI PaanyCcoB. ITO
NpeBpaTUT BacC U3 BO3pacTa
BceneHHON B pacCTosHME. ITO

MPeBPaTUT BaC



System Requirements:

TPEBOBAHWNA: » World of
Warcraft® TtpebyeTt
LLUIWPOKOMOJIOCHOIO MOAKJIIOYEHUS
K IHTepHeTy. * IrpoBON KNNEHT
ncnoJsiblyetT obslayHble
TexHosornum ons obpaboTkm
BbICOKOZETaIM3NPOBAHHOIO W
BM3YyaJibHO HACbILLLEHHOr 0
KOHTEeHTa, 419 KOTOPOro
TpebyeTca noaktovYeHmne K
NHTepHeTy. * IrpoBON KNNEHT
paboTaeT B OHOBOM peXXMMe Ha
BallleM KOMMbloTepe N MoXeT
MellaTb urpe. * IrpoBon KNNEeHT
N UTPOBble CepBepbl pa3MelleHbl B




PAa3HbIX MeCcTax n He
BOCMPOM3BOAATCA B O4HOM 1 TOM
Xe oKHe. * [1nd ncnonb3oBaHUS
MHOIonoJsib30BaTeNIbCKNX
DyHKLMN TpebyeTcH
nogkn4yeHne K NHTepHeTy. °
rpoBon KINEHT U UrPOBbIE
cepBepbl MOTYT UCMOJ1b30BaThb A0
30 I'b.




