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TIPEJACIOBUE ABTOPA.

Hpoe. Hokposeknii B @PeINCIOBHM K CBOEMY Y4eOHHEY KoCMO- °
TDa®UH YK43BIBAET, 9T0 KOCMOrDa®ui HPHHALICHKNT K 3aXYAaIbIM npex-
MeTaM B Hamieil cpejueil mxoje M 9T0 6€ M3YYGHHE JaeT HUYTOKHLIE
pesyabrarsl. K coxazenuio, Herssa He NPUCOEAHHMTHCA K CIOBAM
YBa:KaeHOr0 - IPODECCOPa.

' Tne me uegars npHYuEY 3TOro HevopMaipHoro apienma? Iowemy
‘cam mo cefe BHICOKO-UHTEDECHBIl IO CONGDIKAHMIO HpeiMeT AaeT TakHe
orpunatexpysle pesyipTarel? Mbl, BepoATHO He omuOeMcd, eciu cKa-
MmeM, YT0 NPUYNAA DTOLO HEYCHEXa BCEM NPEHOJABATEIAM KOCMOTPADHH
XaBao gcsa. (rpasno Oblzo Obl M3yyaTh, HAUDUMED, XU¥HIO, He UPO-
H3BOAA OOBITOB, WIH HPOXOAUTH ®HSHKY, XOBOJIBCTBYACH TOILKO YepTe-
aaMy OpudopoB B y4eOBHKe; HO eile GoXee CTPAHHBIM ABIACTCA HCKIIO-
YHTEIbHO JOTMATHYECKOe, THCTO POPMAIbHOE H3ydemHe HeO0a, CHAL
B KJacce, N0 MEPTBBIM TalIMUaM MIM [0 YePTeRaM OpEmojasaTels,
Koria HeOecuplif €BOA MOCTOAHHO HAJX HAMMNMU TOIOBAMH, ABIAACD,
TAKUM 00pa3oM, HamoJee ZOCTYIHBIM O0BEKTOM JIf HemoCpeICTBEHHOIO
U3yYeHna; 0 B TeX Y4YeOHBIX 3aBCACHAAX, e (MEI0BAA» KOCMOTpadna
3aMEHEeHa HATIAJHBIM METOXOM, He MOmeT OBITb M peyd 0 CyXOCTH
u Oe3:mH3HEHHOCTH, U IpeiMeT Jexaercd Jareko He 3axyjazeiM. Ho,
roBOpA 0 HEOOXONHMOCTH HATIANHOTO METOJA MpH. MPOXO:JeHHH Kypca
KOCMOIDa®UM, HeIL3sA He CKa3aTh 0 TeX 3ATPYAHeBUAX, KOTOPBIe BCIpe-
YaloTCA NPH ero BHIOOIHEHHH. "YiKe B CHIY TOr0 00CTOATEIHLCTBY, YTO
B KocMorpadum Goipluag d9acrb Kypca depmaerca W3 Haﬁmoneﬂnﬁ
OpemojaBaimne 9TOro OpeAMeTa HACIANHEIM MeTOJOM 9YdCTO 3aBUCHT OF
BpeMeHH [O0Ad, COCTOAHHUA MOrOAHI H BOOOHIE OT NPUYMH, He 3ABACAMMHX
or npenojasareid. Hakosen, razexo, He Bce MOKHO H3YYHTh, HPOCTO
BEIfiAA DOA OTKPRITOE HE(0; YaCTO TpeOyeTrcs HAIMYHOCTb M HEKOTOPBIX
yA00cTB HpH HAGJIOJEHHAX, KOTOPHIMH, K CORAICHHIO, 0GIANAIOT JAIEKO
He Bce yueOHbIe 3aBejeHusa. Y Hac HA DOJMHE eme HC BO BCAKOI
TPYAOBOM IIKOXE eCTh HOPALOYHAA AaCTpOHOMHMYECKaa TpyGa, a ecin
TAKOBAA W UMeeTcd, TO B PEJKHX cIy4adX oHa OblBaeT HCIOJL30BAAA
B JOJKHOH Mepe 3a OTCYTCTBHEM MOIXOZANIEro AIfA Hee MOMEIMICHHA,
BLIBOCHTH Ke TpYOYy A4 KaEjoro AabIofenus, a 0Co0eHHO ecIH OHa
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¢ ODapariakrudeckofl MOHTHDOBKOH, Zalexo He Jerkags palora, mojvae
OTPaBAAIOIAA M CaMble SaHATAA; TO e HAXO CKA3ATL M OTHOCUTEILHO
JApPYITHX HE MeHEe BARHBIX npudopon. Bee orm meyxoGersa, oxHaKo,
OTIAJAIOT, eCIH NPHGOPHL M TPYOa HOMEMEHs B COQUUAILHO YCTPOEH-
Ho#t misoJbHOH o6CepBaTopmm, HO YeTpolictBo mociegrell wacro Ghipaer
He IO eHiaM y4eOHOMY SdBejeHHIO, TAK Kak oﬁxoleca He B 0JHY COTHIO
py6aei.

[oBops 0 MKOJBHEIX 06CEPBATOPHAX, HEJL3A HE 00paTurh - BEAMA-
HUA Ha OJHO HEJOpasyMeHHe, Ma)o Keum oTMedenHoe. B GoabmnucTBe

cIyvaes IMKOAA OrPARMIABAETCA YCTPOHCTBOM TOABKO OJHOH GainHu jad
oMeleHnA acTpOHOMEIeckol- TpyGhl, AaBad TakuM 06pasoM mpejmodTe-
HHE OJHOMY TOIXbKO HIpHOOPY, Aaleko He MMEIOIMEMY HepBeHCIBYIOLIEro
' BHAYeBHMA B CHCTeMaTH9eCKOM Kypce xocmorpaomn. Haxmgmoers Takoit
o0cepBaTopal Hepel{ko HOJBOANT M IHpemojaBarTels, B ocoﬁeﬂﬂocm
HEJIOCTATOIHO - OMBITHOTM W YBAEKANOMIEroCH.
He ofxapas JA0CTATOYHBIM ONBITOM, OH He BCeria MoieT CHEPkaTh
B IpaEmnax cucremil OCLIMHYI0O HBITIMBOCTH BOCOHTAHHAKOB, 9aCTo
nMbIOmyI0 0TTeHok npoeroro JioGonbiTersa. IpemojaBareéss wyTh Jim
. HEG C [EepBOr0 CeaHca HAYMHAET NOKASHIBATL BCE AOCTYHHOE HAGAIONEHHIO.
Ilepex riasaMi TeopeTHYeCKH COBEDINCHRO HENOATOTOBAGHHEIX CAYIIA-
Telell, ‘mog9ac CoBepMIeHHO HE3HAKOMBIX € DIGMEHTADHBIMH 3AKOHAME
CyT09HOrO- Bpamieand HeGecHoro ' ¢BOJA, OPOXOJAT IMIAHETHI, CIOKHDLIO
CHCTeMbI 3BO3JI, TYMAaHHOCTH I JDYrHe HHIEDECHKIE Oﬁ'LeKTBI, HO BCe
BHAHMOE CONPOBOKAAETCA OTPHIBOTHBIME, OecCHCTeMHBIME IIOACHORUAMM,
KOTOpHI8, pasyMeeTcd, HE MOTLYT CO3HATEILHO M NPOYHO OHITH YCBOGHH
. cIyIaTelAMd; OPH [OBTOPHBIX HalJf0JeHHAX MATeDHAJ, eCTecTBeHHO,
HcdepOsBaeTed, VWHTEDeC MOHHMMAaeTcA, M HEPEIKO KaK Da3 K ToMy
MOMEHTY, Koraa Obixo Obl' KCTATH OGDATATL BHNMAHHE HA HPOXOAHMBIH
mo Kypey o6berr Habaiofenud.

Ha-paay ¢ usiomeBHMsIM, B pelkoM YIe0HOM 3aBejeHNH, YKDAmIeH-
HOM WKoIsHOA oGcepBaropell, MOMHO BCTPOTHTL XOTA bl NPHMHTUB-

 HOe mpHCHOCOGNeHHe Jif YCTaHOBKM IHOMOHA, TEOJOIMTA, COJHETHBIX
9acoB H ADPYrAX mpHOOPOB, NIPH MOMOMNIHA KOTOpLIX NPaKTHICCKA 3aKIa-
AbIBaeTCA SYHAAMEHT KOCMOIDAdWIECKUX 3HAHUI, 063 HAIAIMA KOTODBIX
acTpoHEOMHYecKaA TpyGa ABIAETCA MAJ0 IIOJIGSHOﬁ a moj4ac ¥ BpenHofi
POCKOIIBIO.

Ha npemoraBaTelhcKHX cBe3jaX W B OeJaroruveckoll iureparype
OpPOYHO YCTAHOBAICA BSTA4L HA NPOXORJeAHe B IIXOJe KOCMOIpaduH.
Haa npemogaBarerell Temeph sACHO, YTO KOCMOIDaoHa, B Kakom Ob
Klacce HU JaBaldch N3 Hee CBoJAeHAA, 0€3 NPAKMUUECKUT SAHAMUL
Kedonycmuma, i npemeni, «ueiosoity, Merox JROLECH oToiiTH B 00JACTH
HETOpUH.

He oTpmnaa mexaTeibHoCTH yerpoiicrBa acTponoMmdeckoli Gammu
111 pedparropa, rie n0Z00HYI0 POCKOIL JOUYCKAIOT CPeicTBa, CUHTAeM,
OJIHAKO, 9TO B HePBYI0 o4Yepeib JOIAEBI GHITH YCTPOEHSI mMpHCIOCOGIe-



VIL

piA (MIOW@AJKY, 0AIKOHBI) XA YA0OCIBA NPAKTHIECKUX paGoT; pasy-
Meercs, Oblio Obl Jydile Bcero, 9ToGHI 3aBejeHHe MMEIO TO H Apyroe,
HO OpH YcIOBHM, 4To0bl I Oamud He GBLIA TOJLKO MECTOM CO3EDUARKHA
BeJHdua BceaeHHOM, a Gplia Opl YOGKMINEM H JIA CaMOCTOATEIBHBIX
paGoT IOHBIX, MBITAABBIX YMOB, TOTAA HAM HE NpHIIIoch O HAGIIO-
JaTh OOBIYHYIO KAapTHHY: 3aBeleHne pacmoJaraerT HOXXONALINM [OMe-
menieyM AiA HAOmoxemHil, HO nociegHee MYCTYET JXOBOIBHO HPOJOIKH-
TeIbHOE BpeMa B TedeHHe YyIe0HOro roja; HyCeryer jame H Torja,
Korga OpIBAIOT HAIHUO BCEe JaHuble JAfA MPON3BOACTBA HalatoxeHmii,
T.-e. OJaronpHATHLIE ATMOCP®EPHBIE YCIOBHA, HHTEPECHOE dCTPOHOMH-
qeckoe ABIeHUE, LM, HAKOHEI, IPOXOIHMTCA TAXOH OTAed KoCMorpacou,
KOTOPBIl 0COOEHHO YeHeIiHo Mor Obl ObITh YCBOGH HATIAABBIM HYTEM.
lipasia, aT0 ABIeHHe 3aBHCNT eme u OT Apyrux npmdnd. Heorza Ha
BTO A0 U3BECTHOI cremenn BiugeT 0o0mas NOCTAHOBKA YdeOHOro Jela
B 3aBefeduy I Juqopil B3rag) OpemojaBaredd HA LpakTHIECKHe
ganarid. He memee paskHOll npHYHBEOH ABIAIOTCA H HAMIM YIeOHDKH
mo rocyworpaenn. Ilpocmarpusad WX, BbIHOCHIIL HeBoXbHOE BriedaT.e-
HHe, YT0 Y HX dBTOPOB, €CIHM HIOrIa N 3akpajgbiBaercs (0A3MIBOE
Aeraune SHAKOMHTH YYaulnxea ¢ He0OM 1yTeM DelocpeiCTBEHHOI0
Halmwjenusa, TO 9TO KexauHe ceiigac :ke 3aMACKHPOBBIBAGTCA cOBep-
IIeHHO JHWHHNM 0allacToM ®OpMyd.

B pyccroff acrponomuyeckoi IHTEpPATYpe eCTh He Mal0 PYKOBOACTB
A1 acTpouoMmdecknXx HabJofennii, HO H OHH MAJO LPHCIOCOD.4EHBI
K OporpaMmaM [iKoxsl, ROCA CEOpee Xaparrep JOGUTEIbCKHH, B HTOT
J00HTeIbCEHIl  OTTEHOK HEBOJLHO MEPEeHOCHTCA 8 IIKOIY, 4T0, Pasy-
MeeTcs, HelIb3d CUNTATh HOPMAIbHBIM sABIeHHeM. N Tomy me Godb-
WHHCTBO PYKOBOACTB UpPEANOIAaraer HAIMYHOCTH JOPOTHX ACTPOHOME-
9eCknX APHOOPOB, KAKOBBIMII HAUlA HIKOJA IOKa He {orara.

Ms1 cantaeM, 40 ceéedenun us Kocaowpadiuy 00L4CHEL Gbimb c000-
UWAeMbL 60 6CCX KAACCAL, HO NP HENPEMEULOM YCA0BUU npUMEHEHUA
LaAA0K010 Memooa, a NpeplaraeMas KHUTA ABISeTcA OONbITKOH oKa-
34Th MOCHILHYIO LIOHMOWL KaK PYKOBOXITENO, Tdk 10 H3BeCTRoil cremeHH
n yuauguMcda, B Jele o0OPYAOBaHUA KOCMOrpadlideckoro kadmuera
I IUKOIBHOH 00CCPBATOPUH [O BO3MOMKHOCIH CBOIMH CDEICTBAMI.

Hexrotopsie u13 omicauupix npHoopos, 0Xaroapa csoeii KOHCTDPYE-
THBROH# HPOCTOTEC, JETKO MOUYT OBITH NPUTOTUBJENBl B CaMHMH YYail-
MUCH, AaBasg. TakuM 00pasoM, Oorarhlii Marepuai jiid 3aHATHA PydIHBIM
TPYAOM; ¢ 9T0i LCALIO B OMHCAHMN HX MECTAMH NPHBEJSHH \Ka3aHiud
UNCTO TEXHHYecKoro Xxapanrepa. Pasymeercsa, npH HX NBTOTORJIEHHH
BO3MO:RHBI HCKOTODBIe Adnbilefinine KoHCTPYETIBHbIE YHPOWICHHA HIHA
COBEpUIeII0 HHbie Bapuamil, Ho KakoBbl OBl OHH HI ObLIH, INIpenojd-
BareJh AONKCH PYKOBOLCTBOBATLCA COOODA:keMIICM, 9TO VueSHbii mpH-
00D AOXKEH YROBAETBOPATL CIEAYIOUINM TpeOoBaHMAM: 1) Goimo nawaao-
KolM, T.-e. J13BaTh HATAAZHYIO I BCPHYIO coeMy HIIIOCTPHDYEMOro,
a pasmeps! npalopa RONKHLI AOUYCKATH OODBACBCHHE BCEMy KJacey.
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2) Hpocm no ronempyryuw, T.-e. 0ePejaBath AU CYIHOCTL ABIE-
HI1, B¢ OTBIGKAA BHHMAHHA YYaMuXcd JNIIHEMH KOHCTPYKTHBHBIME
ACTANAMM; HPOYeH W Jerko nempapier. (OJHAKO, IPOETOTA KOBETPYKINH
HE JOJ/KHA MCKII09YAaTh M3AIECTBA H3TOTOBACHUS DPHOOpA, W He HAJO
VRIOHATHCA B €TOPOHY IPyOoli camogeapmusnl. 3) bHoimb docmyniusim
no ucne.

Onncamapie npuGophl HE ABIAIOTCA JHIIL HIONOM TIEPTEMHOrO
HUBMBIIIIEHIA — BCE OHH ObLIM UDHTOTOBIEHB! H NPUMERAIHCH IPH HDO-
XOKJeHNN Kyped.

Ha-pagy ¢ ppnGopamu ympolieHHOH KOHCTPYKDUN HA CTpaHHDAX
mpejraraeMoil KEHrM ykasaHer OpHOOpPEI M Goixee CIOXKHBIE, HO HA
GOJBIMMHCTBO N3 HMX A0 CMOTPETh, Kak HAa IOocoOHA JMMDb moJesHble,
HO He ofA3aTelbHBIE NDH MDOXOKIEHNH Kyped. STH OPHGOPH B GoIb-
MIMHCTBE cIyd9aes npujercd npuodperarh, Tak Kak HDUTOTOBATL HX
CBOMMH CPEJCTBAMH HE BCEIJA BO3MOAHO.

PykoBojurens, pacioxararonurfi ceprelt npudopos, yMero OpuMeHse-
MBIX HpM NPOXOAKJGHHH KYpCa, MOXKET DACCYUTHIBATh, 9TO OH 3aWHTe-
pecyer yualmxcd, a HATepec K NpeaMery-—iaT0 Yae BepHbii 3aior
JalInHeilero ycmoexa.

Pasymeerca, mperlaraenbiil CKpoMRBIA TPYAX ABAACTCA JAMIb JACTHIO
aexd, melaTepHo OnLro Obl JATL PYKOBOIHTENO HPAKTHYECKUX 3aHA-
il o ocoGoe pykoBogcTBo ). B mojodHOM pYKOBOAZCTBE 0COGEHHO
HYAJAOTCA DpenojaBaTeln KOCMOrDa®MH, TAK KAk He CeKper, 9ro
OOJBLINHCTBO HpeHojasarelell xocMorpaenmu Gepercd 3a MpenofaBaHiue
ATOr0 mpejMera (M He Bcerja ¢ oxoroil), He Oyaydn ero crenuaim-
CTaMil, 9ale BCero KOCMOIPA®HUIO YNTAIOT HpeHojaBaleld ®H3UKN U MaTe-
MATAKH, pasyMeeTcd, 3angrepecoBaHHsie OOJbIIe B ycHmexe mo cBoeii
CHeNUANLHOCTH, HEPeAKo HONOJHAA JED®EKTH [0 HHM 33 €YeT KOCMO-
rpacnn. Broiane eeTecTBeHHO, 9TO Y TAKHX HpelogaBarereil He momer
OpITH 0€cO00r0 HHTEpeca W BPEMEHH CACJMTb 3a NDHBATHBIM JJIA HEHX
npemeroM # TeM 0oJxee BHIpAOGATLIBATE COOCTBGHHBIE METOABI HpARTH-
YEeKoro ero Npoxo:kiesud.

B sarmodenue ofpamarech K KoJaeram ¢ mpockdoii He OTEasaTh
B NPHUCBHUIKe MEE BCAKOPO poja YEa3aHMA Mo HOBOAY H3I0:HKEHHOTO.

A. H. bapanos.

2% oespaxs 1919 r.
Ilerporpax.

) B Bacroamee BpeMs GIMECTBCHHBIM pPYKOBOACTBOM ABIAETCA HpEKpacHad
gaura H. Toaaronmosa: «llpaktuyeckme 3amaTus mo Ha4YaIbHOH ACTPOHOMHH>.



OT PEJAKTOPA.

N3paBaeman mpie kpmra A. J. DBapamosa 6blza OpHroToBIeHa
mM K uevars k Kommy 1918 roga. Hemra Oblza clama B nesars, HO
BhIX0f ee¢ Oblx 3ajepmad. B cenrabpe 1922 roga A. HU. Bapamos
mep.
! Cpexm ero paGor ocrazach cOpOmIOpPOBaHHAA U ITOMEUEHHAA
1920 rogom woppesrypa kmursm «IlIxomembili acrpomommueckuii ropo-
AOK H yOpomesHsle mpulopsl N0 KoeMOrpadumy», KpoMe 7 IMCTA, KOTO-
puil goxmen GbLI cojepmaTh OKoHYamMe OMOIMOTDa®HIECKOTO YKasa-
Teld, TabJany, wacaiolIylocd CHoco00B ONEHKM KaYeCcTB NOCTPOGHHOMN
nag upnoGperessolfl TpyGhl, @ eile Kakne-TO NPHIOKEHAA HEH3BECTHOIO
cofepHanud.

B raxoM Buje KHHra mpHciada Oblia MHe JJf OpPOCMOTPA M HOA-
FOTOBEM K LEJaTaHUIO. :

3a mckmoYenneM BecbMA HEGOIBMMX B HECYNeCTBEHHBIX H3Me-
HeHOH TeKCT KHWrH coxpaHed. B BHAY OTCYTCTBHA roTOBWX Kimmie,
BCe DUCYHRH NDHIUIOCH mepedeprars. 91y padory memommux M. M.
CxopHAKoB. :

Bropaa wacrs kamru — «lHkoasnas acTponoMmYeckas oGcepBaTo-
pH» OCTaBIEHa MOYTH COBEPMEHHO 0es H3MeneHmif.

Bee Gozee cymecTBeHHBIE JONOIHEHHS CHCIAHEI B BHJE 0CO60T0
BpUIQKEHNS. -

JonoineHus 9TH crepyioume: |
1. Qnucanne cnocofa BLIPe3LbIBAHAS TOPHSOHTA AZA NIAHHCHEPHL.

2. TpasympoBanue imuefikm jAuf WSMepeHMS BBICOTH CONBNA Haj
FOpHU30HTOM. :

3. Teopusa cexcranra.

4. JlparoToBlieHne rpajyHpoBaHHBEIX XYr.

5. WcopmaHue ypoBHA U HaHeceHHe Ha HeM Jelennmil.

6. Yepuenne mueepGrata ropH3QHTAILHBIX COJHEYHBIX JACOB.

7. Jexenue cyrounnix nyTeil cosEma Ha CoJHeUHOfl (IaHHC®EDE
Ba YacHL .

8. Omucanme coxmeunoro koasna mpoe. C. II. T'zagenama u cmo-
cofa MoBepRH UM 9acoB.
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Yrasaune Ha neo0XogumMocrh peuIenHs mepevlcieHHBIN 3a1ay Cie-
JAHO B TCKCTe KHIII, HO METOAbI peuleHHA He YKA3aHSI

B Boay TpyAHOCTH JOCTAaBaTh B HACTOAMEe BPeMA HEOGXOLUMYiG
ANTEpATYPY M Toro O0CTOATENLCTBY, YTO KHUrOH OYAYT IOAL30BATHCA
H JHOQ, He ABiAIOUINecd CHEHHAINCTAMH, A e¢Yed HOJEe3HBIM JOBEeCTH
penleHHe Kaimiloli 3a1add A0 KOHMA.

OpuBoanvaa MHOI Teopla CeKCTAHTA BBEICHA B BHIY €€ HPOCTOTHI
i Ooabiieli eCTECTBEHHOCTH 11 5.1eMEelTaPHOr0 OOBACHSIHIA.

B Buxy Toro, 4T0 aBTOp KBHIH B NeEpBOil ee GacrH ommchiBaer He
TOIbKO M CAMUM KOHCIDYHPOBaHRBIE HPUOOPBI, HO [ MPHI'OTOBIEHHBIC
ADYTHMIL JINAMH, S HO3BOJMA ceOe B HPIUIOREHUM ONHCATH HECKOABKO
mpuGopoB, HA LOTOpbIe, KaK MHE M3BECTHO, e 0GpamaIn Jo cero Bpe-
MeHN HaJJe/aniero BEUMAHHA, HO BBCACHHE KOTODHIX MOMET 0Ka3arhes
1I0J€3HBIM HpU NpeHoldBaliy KOCMOIpa®uu B Liacee H NI HPAKTH -
YECKBX 3aHATIAX. _

1. HpnGopsl am 3aplHCOBHLIBAHIIA CO3BE3ANII HA NIOCKOCTH I HA
coepe (H. H. Coxossnn).

2. MajenbkHe YHNBepCAALHBIC OPHGOPHI Jaf NI3YYCHHA IOPH30H-
TalpEBIX A dkBaropuaibHbix KoopxumHar (H. H. Coxouum).

3. Mpu6op jaa xevonerpanuil apaenus abeppaunu (H. H. Corosnun).

IIpudop, onucaunmii B TeRcre KHIUIM, Jaer ML BHEIIHIOW Kap-
THHY MepeMelnenns HOXOMeHUA 3Be3Abl (Aarolapsa ABIeHN0 abeppanil
esera. Ilpndop H. H. CoxoBumma [osBOISCT YCBOHTL CYIIHOCTDL
ABJEHNS,

B § 12 ommcan mpoeroii sricoromep A. H. Bapamosa. Illpmuunm
apibopa u MOfedb €r0 AEMOHCTPHPOBAMICH ABTOPOM HA CBC3AE PCHO-
napartexacit emsmgn, Xummp 1 xoemorpauu B cenradpe 1921 roga.

Kpoxe Toro mHo0 upuiomeHsl k Liure: 1) ompeanue emocoda
cepeGpeHIs cTekoX; 2) cupaBoyHag TalIMUQ MPH GOTOTPAPIPOBAHIIE.
Tabanma sra Opiza cocraBiema A. 1. bapamopbiv W Hamedatana I
B BHJe mpmaomkenna E ruure ®. Keusmece «ACTPOHOMUICCKAA @OTO-
rpasua». MHol0 clesairo K aroff TA0IMIC HECKOIBKO NPHMEYaHMii:
3) sHAYATCJALHO NOMOJHEH, & OTYACTH M BHOBL COCTABEeR OUOIMOrpa-
engecknii yrasareab. B roppecrype, oeraBmeifca mocie emeprn A. i
DapanoBa, Meerca Fuiih 4acts ykasareas, cojicphaman 63 Aaspaii.

Haneioch, 4To creiauiisle 10NOTHENHH iI€ ORAKYTCA BECHONCBHBINMII.

B nocieynie rogpl 1peOoJaBAHUC EOCHOIPACIH HE YCOBEPUIEHCIBO-
Baxoch. OTOMY MOMealo MHOro IpH4mH. I;maBBas H3 HEHX — HelO-
saMaHne y OoaplmiuserBa Hejaroros H Boo0uic Jedreleil npocsel(eHis
TOH OrpoMBOH BWKHOCTH, KOTOPYIO HpCACIaBiger H3YICHHE ACTPOHOMLH
B jJele IOCTPOeHHA HOPMAALHOIO eCTeCTBEHHO-AYYHOTO MI[OMOHMMAHIA
¥ vaamuxea. [dua npemojaBapin KOCMOrpa®HH HCT BOATOTOBIEBNBLY
Jofged i1 uer ¢pejicrs.

byzen nagearnes, uro permyen padorst A. 1. Dapaiopa mokaikeT
“ITO O)CHOAABATL ACTPOHOMHIO B TPYLOBOI INEOAC MOKHO I 10.GKHO
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fe3 Mara3MHHBLIX CXOKHBIX H JOPOTNX NpHGOPOB, a Ha UPOCTHIX CaMO-
TEJBHDIX.

Hit oxauM upenojaBaTeled aCTPOHOMUN HC (AEJAHO TAk MHOTO
I BeIBeJelild OpejMera u3 Riacca B mpupoay, kxak A. M. bapaso-
Boly. K TOMY EC oM ne Ha CJOBAX, B CTaThAX, MNPOrpaMMax jeiay
ATO, @ HA CAMOM JeXe, B HUSHI. IMHrpa® K ero paboTe, HancyawHsll
Ha 3arJaBHOM JNHCTC KHHTI, SBYYHT COBCDIUEHHO HCRpEulle:

«Her uadero ppeiHee, KOrZd B3aMCH «I'6JIoca IPHPOA» Pasiaerca
TOIBKO FOLOC YYUTEHA.

B zar.uodedne npouly Bee Bameyvaund 10 MoBOAY upeliaraemoii
padorit npucsiars Mue (backos mep., 1. 8).

A A daercanopos.
22,11 1923,
Herporpai.

RO BTOPOMY N3JAHUHIO.

Hepsoe mpauue «Acrporomigeckoro T'opogra» BBUILIO  BeCHOW
1924 ropa. HeoOxoauyoeTn BTOporo :3faHuA NMOKA3LIBAET, UTO KHHMIA
0Kazatach nodesnofi. Bo BropoM nsjaumi NCHPABAEHM HEKOTOPLIC HCHO-
YerLl 11epBoro 1 B Guiiorpadiiyeckod oTiele YLd3aHo HECKOIbKO BHOBL
BOITIEAINTUX KA.

A. A

JAenmurpaz.
3/X1 1024,



I Hocmorpaqmqecuue npuoopHl.

Tipoxomaenue cncTemamqecnoro Rypea nocmorpaq»nn B cTapmeM
KIacee, Opn 00A32TeJbHOM YCIOBUMH NpOBeieHHA ero EariAAHBIM MyTeM,
BCTDEYAeT MPH CBOeM BHINOJHERHMH MO0AY3C Cephe3HBI® 3aTPYiHEHud,
H B 3TOM OTHOLIGBMH NpE0JABATelb KOCMOTPA®HH HOCTaBICH B Goiee
He0JaronpuUATHEI® YCIOBHA, HeM ero KOIIerH [0 ®H3NUKe W XHMAH;
mociefune, Coo0MmaA TEOPETHIECKYI 9ACTh KYpCa, MOIYT HIIIOCTPHPO-
BaTh €ro Io CBOGMY YCMOTDEeHHMIO KOTAQ YIOAHO, He BHIX0JM M3 Kalu-
HeTa, TOrAA Kak MpeloiaBaTelb KOCMOIPA®HH 3ABHCHT B 9T0M OTHOMIEHHH
0T MHOTHX OpUYNH: He(JArompMATHAA HOrOA2 HIM HEIOXXOAAIee  pac-
IOI0KeHHe CBETHI 3aCTABIAIOT ero oTJaraTh HaOiojeHus HA Heompe-
JeleHHOe BpeMfA HAHM mpulerarh K (e3YCIOBHO BpPEJHOMY B HeAarormde-
CKOM OTHOIICHMH 3HAYATEILHOMY 3aleranmio Bhepej, B pe3yJbIaTe
- HaIWHAET UDPHUMOHATHCA JNOCMATHEA, CTOXb HOCBOHCTBERHAA KOCMOrDadHH.
CoBepmiennd B WHEIE YCIOBHA 6y;1eT IOCTaBICHO IPOXOAICHNO CHCTOMA-
THYECKOr0 Kypca, eCIM YydJamumecs . HOIy4aT npejBapHTeIbHBIH 3amac
sHapufi B miagmmx Kiaccax. . Her mago0moctH, 9T06HI 9TH 3HAHHUA
6b111 OOMMpHEI, TOPa3l0 BaxHEe, 9T00BI OHH OBIAH YCBOGHH! HArIAAHO,
nyre INYHBIX HabxmoAeHni.

Opn ymemofi mocramoBke Jera mHofoOHBI® Hal0AOXeHHA OGHITHO
BHISHIBAIOT (OIbLIION WHTepeC y yJamuXcd Jaske CaMBIX MJAJMINX Kiac-
coB. Jra padora ofrerdaercd eme M TeM, 4T0 He TpeOver peryaap-
HOCTH e¢ BeJeHHA: K HaliofeHHMM OPHOEralT B MOAXOAAMIAX CIYYAdX,
T.-6. OpA GIAronpHATHBIX YCIOBHAX, ¢ HENPEMEHHLIM, OJHAKO, YCIO-
BHEM, umoGet amu HAGAI00EHUA 6eiuch CAMUMY YIAMUMACA H ITOOBI
8ce uMU GuOEHHO? ganocuaock 6 OHeewur. Bedenue Oneenura paGom
He06z00uUMO cuumams 00A3GMEAbHLLM 60 606X KIACCAL, H HA BTY, TAK
CKa3aTh, JOKYMOHTAIbHYI0 CTOPOHY. paGorel AOXKHO ObITh 06pAIIEHO
cepbesuoe BHHMAHWe NpemnojaBareid. /[HEeBHAK ¢ 3aHECEHHLIMM DHCYH-
Kaw# I CXeMdMHM, ABIAACH NPEKPAcHBIM KOHCIIEKTOM HDH YCBOGHHH HOA-
TOTOBUTEILHBIX CBejemmit, paacr OoraTelii Marepmail JI8 COGCTBEHHBIX
BHIBOAOB YyYamuxed UPH NPOXOMIGHMH MMH CHCTOMATAYECKOT0 Kypea,
He TroBopA ymke NP0 TO BbICOKO-IEIarorHIeckoe 3HAMEHHO, KOTODOQ
uMeeT BooOme BeAxuil BHEBHUK BeJeHHHX pabor.

IlIxonrnmii acTpoHOM. TOPOXOK. . 1
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IIpacrynas k opraEusauuy HPARTHIECKAX PaGoT, HeOOXOAUMO UMETH
cepui0 npuGopoB, B 3da4ATe.ILHOH CTeneHH O00JerdaiEX HATIAJHOE

npoxoxjeHne Kypca kocmorpasmu. G mejarormieckoil TOYKH 3pemnd -

AeJaTelpbHo, ITOOH 9TH NpAGOPH! OTAMYANHCH, IHOMUMO HArIAZHOCTH,
H mpocToroif, T.-e. 4T00bI OHH HE OTBIGKAIM BHMMAHUA clymareie
. CBOHMM TeXHUYCCKHMH JETaIAMH, YacTO COBGpDHIGHHO HE OTHOCAMUMHCH
K cyru jera. K comaresuio, He BCe HmOKYOHbIe IpHOOPH 0TBEYAIOT
" 9THM Tpe0OoBauHAM, K TOMY ke OOJLIIHHCIBO M3 HHX CTOHT JOBOILHO
AOpOro, a mOTOMY MBI cMeN0 pOKOMEeHJAYeM 3HAIHTeIbHYI0 YacTh MX
OparoToBuTh co6crBeHHOPYIHO. M3 Jasbueiimero majomeHns 9IUTATEdh
YRHJMT, YTO NPUroTOBIeHMe ¥X BpAL AN BCTPETHT 3aTPYIHeHHA B TeX-
HEJECKOM OTHONIEBMH, a MORAY TeM BHINOXHEHHEe WX IPEeJCTABAT AIA
yIampAxcAs NpekpacHblf mo pasHooGpasHi0 I AATepecy MaTeppal AiA
pydsoro tpyia. Ho me Bce mpuGopsi MoryT ObITh IPACOTOBIEHSI CHO-
HMH CDeACTBAMH, a IOTOMY, B CHIY HEOOXOAMMOCTH, HEKOTODHIe OpH-
Oopst H mocobma mpugerca nokymats. QOpHako, npmoGperas HX, Rajo
OBITH OCMOTDHMTEILHBIM, He 3a0piBad Kamiblit pas Tex OCHOBHBIX Tpe6o-
BaHn#, KOTODBIM JONAKHBI YAOBIETBOPATH HPHUOODH M MOCOOHA O KOCMO-
rpaoud, T.-e. HATIAZHOCTY H OPOCTOTHI KOHCTPYKIMAM. '

IT'TABA L
YisydyeHHEe 3BEe3JHOIrO Hela.

, \

_ Jlaa  nocrenmemuoro 3HAKOMCTBA C 3SBe3fHLIM HEOOM HEOOXOUMO
HMETD 3Be3JAHYI0 KAPTV N0 BO3MOMKHOCTH OONBINOrG ®0pMara ¢ OTder-
INBO HAHeCeHHBIMH 3Be3jaMm u doHbMEH Hajgmueamn. M3 pycerux
n3gaanit nanbolee HOAXOJAMEI0 ABAAeTcA 3Be3iHan kapra Ao 30° 10m.
ckronenna (Xmamerp kapror 48 canr.), n3jannag Humeropox. Kpymron
moGurexel ousuki 1 acrpoHoMuy B 1909 r. Ik3emmuaphbi aToll KapTHI,
HaKkJeeHHBe HA NaOKy, JONKHB OpTh moMeNleRs B Kiaccax. Jad
CIOpaBOK II0Je3HO MMETh HECKOAbKO BSK3eMIIADOB 3BE3JHOIO Aariaca

A. A. Muxajfirosa (4 xaprel fo 35° 10H. CKIOH., 383/l 10 5,5 Bean-

~ gpen) H31. Moek. O6m. xwOurexedl acrpomovun. Jia GoZee perain-
- HOTO M3yYeHda 3BE3AHOTO Hela MOKHO pekoMenjoBaTh eme IPeKpacHbiil

3pe3abil arsac Meccepa (mpmobpects HmocsexBuli - HE00XoauMoO
¢ HECOTHYTHIMH TaGAHDAMY).

. Npn n3yuennu 3se3gHoro HeGa GOIBIIVI0 HOIB3Y MOAET OKasaATh

naanucgepa, T.-6. OpAGOp, NoKaspiBarommil Bug HeGa AIA  JaHHOI

mupors! M AXa jamHoro moMenta !). IlogoOmyro miasmceepy He TPYAHO

4) IIpexkpacuyio maagmeoepy msgax A. A. Muxaitaos ([lerporpas, Haysmoe
rauromsjatesscrso) B 1922 r. Ilzaumcoepa Ymrusa, mpulomeHDad K KypHAZy
«B Macrepckott IIpapogsr» u nmodyumsiias mO3TOMY 60IbIIOe pacmpocTpaBenme,
yAaggofi OHTh HPH3HAHA HE MOKET, TAK KAk OHA Clejana HEOTYETInBO, HAXOXHTH
Ha KapTe €O03Be3JHa OdeHb TpyaHo. 4. A.

SRR

s
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OpHrOTOBHTL M CBOHMH CpEJCTBAMH, BOCIUIL30BABIMKCH AIA 3TOTO OTIET-
InBolt 3Be31mof kaproff (g0 35 — 40° jomH. CKI.) W3 Kypca KocMo-
rpasmy '), mau w3 arzaca Meccepa. Kapra makiempaerca ma mamky
H AKKYDaTHO 3aTeM BhIpe3aercs HO BHeIIHGH OKPY:KHOCIH; U3 APYroro
KYCKa NAnmk# BHIPE3A6TCA KPYr ¢ AMAMETPOM BHYTPEHHEH OKPYRHOCTH
KapTBl (9ame -BCeroa TrpajycHble JeJemma); Bhipesagd BTopo#l Epyr,
He00X0AuMO ocrapmTh 4 ymka (pme. 1-ii), KOTOPBIMH BepXHHIi KpYr
coefunAerca ¢ 3-M, HIGKHMM, TOAKe NAMOYHLIM KDYroM Takoro e Ama-
METpa, 44 49ero YymEM cruGaroTcs M NDHKIGHBAIOTCA K BUAKHEMY.
B Bepxmem kpyre feiaerca kpyrabiii mim oBaibHbI BbIDe3, B 3aBHCH-

Cemommnid

Pue. 1.

MOCTH OT HPOGKIHH KapThl H COOTBOTCTBEHHO IIHPOTe MecTa HabIiofe-
ang. Ilentp BpamaiomeiicA KapTHI COeAMHAETCA KHONKOHR ¢ IeHTpOM
HHAEero Kpyra. Temepb ocraercs BaHECTH Ba BEDXHEM KPYre 9acoBble
IeleHns W OTMETHTh CTPAaHLI FOpU30HTa, COeXMHmB To9EM N u S gep-
Hoii muTROH — MepmamamoM (cum. mpmiox. III, 1).

Ouenp BHarafAlHO W OTYSPINBO BHINOIHEHA ILTanucoepa Mamra
(A. Mang, Stutigart), einHCTBEHHBIM €¢ HEYIOOCTBOM ABIAIOTCA HeMel|-
KiHe 0003HaYeHHA C€O3Be3NHA U HECOOTBOTCTBHe BHIPE3a HA BEPXHEM
Kpyre ¢ LAPOTON MecTa HaOJIOJeHmH, XOTA mOcIejHee Heyjo0eTBO He
CTOAb BAKHO, TaK KAk OHO Kacaercd 3Bes), JCGKAMHX BOAN3H ropH30HTA,

!) A1s nJaBECeepH BHOJHE YIOBIETBOPHTEIbBaA KapTa npuiomeHa R cGop-
BHRY 3ajad 00 KocMorpaonn HaMeHbIIAKOBa.
, "
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Jlaa Gozee moApo6HOrO H3Y4YeHMA OTACABHRIX CO3BE3LHE MOEHO
OpUrOTOBATL HECHOKHBIA npuGOp — yrasameds gee3d; OH COCTOHT U3
ppocroro ®oHapa (pue. 2), B mepefHell ©ro creHke BCTaBifeTcA Maro-
BO® HIH HPOCTO® CTOKIO, CHADYAH Ta ke CTeHKA HMeeT Na3sl X
BRIAJBIBAHUA 3BE3AHON KapTH; JIA STOr0 0COGEHHO XODOIIM KApTHI
OTAGILHBIX CO3Be3uil W3 3BE3HOrO aTIaca
Meccepa wim u3 3Besggoro ardaca Mmx a ii-
T0Ba, OPH YeM KamJad Tabiuna DoCleAHEro
JoI:xHA OBITH pagpesana momepek Ha 2 dacTH.
C mojo0uplM yka3areleM odeHb Y106HO u3Y-
qath He0O OTACIHHBIMH YYaCTKaMH. ,

OpountsiBare KapThl 0COOBIMH  COCTABAMH
C Oeiplo CAeJaTh UX mMpo3padHbIMH HET HE00Xo-

Es .
T 11 ABMOCTH, TAK KaK DpH J0CTaTo4HO ApKoil Jamme
itaRlN _CO3Be3IHA H HAAOUCH panmqaloTca Jerxo.
T

T

- oo Hel6ecHEIZ Ta06YyC.
0 -

%5 : HeGecabiii riofye, aBadfes mocobien npu

A3yUeHNH 3Be3gHOro HeGa, CIYRUT H A
__OREPuA ., HATIALHOTO peNIeHWA EIOTO DA 33/ad Kak
Q npY TeopeTHiecKnX, Tak H OpH NPaKTHIecKmx
AN A

3aHATHAX. -

Jyamnam veGecaulM r1o0ycoM Hago c4nTarh
4epHO-MATOBLI, Ha KOTOpDOM KOODAMEATHAA

MATORCECTERNO | cerka, TPONHKN 1 OKIMITHKA HaHECEHBI KpacHoll

RAPTA Kpackoff, a 3Be3xnl A0 5-ii Beamamus! Genoil;

Pre. 2. TpaHMUBl CO3BO3AMII MOKAsaHBI NYHKTHPOM; 0060~

3Havens! riaBHeilmme 3Besjsl, BO 0e3 BCAKHX

COBepIIGHHO HeHYXHbLIX oHryp. Lio6yc poimes mmerb Kpyrum MepH-

Amana, ropu3oHTa, 9acooif m AyroByilo amueiiry. (Ozun Takoff rzobyc

6osbmiero pasmepa HeoOXOZMMO HMOTH € OJHOH Toabko ceTkoii 0e3
3Be3f.)

K comazenmio, -y Hac B Poccunm mopolHmle ri06ycH B mpopaske
Berpedaorca Hedacro. IIpm HekoTopoM TepmeHHHM M QKKY{PaTHOCIH
MOKHO Takoli r1o0yc NpHTOTOBUTL M CBOHMH CpeACTBaMIL

Ha BoicraBke DpE Cbe3je NpemojaBaTeleil XHMUH, GPU3AKY H KOCMO-
rpagun, GuBmes B 1913 r. B IlerepGypre, Gbi1 BbICTaBIeH XOpPOWIO
BEIIOJHeHHBIH HeOecHBIH raodyc caxoieanHOd padoThL.

B mxoae Beeraa majizerca erapeiii reorpasngecknit raofye; mogupa-
BUB NoAKIeiikoii Bce ero mpormGul, 0COGEHHO Y HOJIOCOB, TMIATEIHHO
OTYMINAIOT €ro MOBePXHOCTh MEJIKOH cTekiAnHOil OyMaroif, mocie gero
HOKpHIBAIOT YepHOH oMazeBoll Kpackoii; Korpa Kpacka CcoBepLIEHHO
BBICOXHET, HDHCTYHAlOT K caMoli KpomoTamBo#l palore — HaneceHH:o
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cotk, Jam Goapmell akkyparHocTd, € OJBHOHl CTOPOHBI, H YCROpEHAS
paGoTsl, € APYroii, MOKHO PEKOMEHI0BATEL CACKVIONMIl pHeM: SAKPeNuB
OpOYHO och raofyca B 3ammyu MeHTpoOexHol ManimHbl, K r100ycy BoqTH
NAOTHO DPIHCTABAAETCA TIIATEA5HO BBHIPE3AHHBIH H3 NANKH NMOJYKPYLABI
wabgoH, N B ITOM HONOKENHH OH YKpCIIACTCA HeOOABN:KHO; HA OpH-
Jeraomey K riodycy kpaio mafioHa jexarorca MeTkn depes 10°,
K KOTODHIM 114 HAneceHna Haparlelelf HpHKIafbIBaercd peiiceerep,
HAOOJHEHULH KpacHoil. sMa’teBoil kKpackoil, passBelcHHON CKHMHIAPOM,
napalleln HapocdaTcd BpAmeniueyM rao0yeca, il aKKYpaTHoeTh HX Hanece-
HAA 3aBHCHT OT TH(ATeAbHOHl HEHTPHPOBEH OCH riofyca, Il OT NIpOd-
HOCTH 3aKpemieHHA Kak ocn, Tak m malroma. Horxa waparrern
BBICOXUYT, HAHOCAT MCPNANABLI, NOABL3YACH IAA DTOrO TEMH ke HMPHCHO-
COOJeHUAMH; DpeEBApHTEILHO Y JKBATOpa HaMedaloTcd Mepecedend
MePHINAHOB; LOABOJA MOMETKH K Kpaw maldJoHa, HpPOBOAAT peiicoese-
pox meprimadsl. HaHecedne 3Be3p HAINHAOT ¢ KpyHHEHMNX, HpH-
JAOUIAX CO3BE3JHAM ONpejeIeHHbIe SUTYPhI, HOIb3YACH HPH DTOM X0PO-
meif  3pe3idoifl Kaprof m cnmekoM 3Besj, M3 KOTOporo Oepyred BX
KOODAMEATHI, OTKA3JbIBAeMbIe HA rIo0yce BO3MOMEKHO TOUHO.

Upannusr cospespuil 0603nagaroTcn OYHKTHPOM EpacHoll Kpackoi,
Toff . e Kpackoif UMWYyTcA n HA3BaHHA co3Be3iui W oGo3HATEHNA
oTIeAbHbIX 3Be3). Eciu raofyc me nMel MepHANAaHAa M TODH30HTA, TO
TaKoBbIE He TPYAHO BBIPE3ATh 113 KECTH HIAN BBININTL N3 IPOCIOHHON
©IHEPEI; TOPHBOHT K MOCTABKE NPHKPENIAETCA NOXYEOILOM W3 TOJCTOf
upOBOJOKH, pPACIIIOIZEHHBIC KOHIBI KOTOPOHl OpHBHAYMBAIOTCA CHH3Y
K ropusonry. Mepmawan 1 ropmsonT okpammBarores Oexofi suaxesoil
KDAcKoOdl, IeJeHMA HAa HHUX HAHOCATCA KPACKOH mIM HaKIENBaKTCH
OVMaKHBIE KOJNbUA € NPEJBAPHTEIbHO HAHECEHHBIMH AeeHIAMI.

JRINOTAKY M TPONUKA Kpackoll HaHocuTh He clefyeT, OHE dep-
TATCA Ha raobyce Mmesom 10 Mepe HalOOHOCTH. '

Ocraienble Texundeckde JAeTAIW BpPS) IM MOTYT BbI3BaTh 3aTpyA-
HeHu.

Yro6m Goiblie HE BO3BpaUIaThCA MOxpodHO K HelecHoMy raodycy,
Korja 0 HeM OyJer YIOMAHYTO B CIeAylolell riase, fo0aBHM Temeph
e, 4TO MHOTHE 33jadd, pemiaemble Ha HeOeCHOM raolyce, MOryT ObITb
pemieHbl H- HA 8eMHOM, HO AJA 3ITOro HOCIeAHHA JOXKeH WMMETh Te Ke
KPyrd, 9T0 I HeGecHbId; KpoMe TOro, HA HeM JXOJKHA OLITh 0003HAYCHA
JRIMOTHEA. :

Pemenna 3agaq Ha HeGecHOM W reorpaoudyeckoM (3eMEOM) riody-
cax mojpobro wusiomennl HA crp. 164—174 B kuure Jurposa
«Taitner, se6a», Co6. Msx. Bpokrays m Eeposa 1904 r.'). Cm. mpm-
Jom. 1T 2.

1y Muoro maTepecabX 3aiay NOMEMICHO B AcdoAbmoii kemre A. M. Mamyil-
1oBa «Cucremarnyeckuil cOOPHIK aCTPOHOMUYECKAX BOUPOCOB ¥ 33124, PeACMbIX
HOMOIIbIO 3eMHOrO u HeGecroro rio0Oycos». Kumumes. IIl mag. 1912 r.
R comairesnio, aTofl KHUIA B NIPOJame TEHEPh HET.



— 6 —
FrTABA IL

Visy4eHVE W3MEHOHUH CYTOUHOrO M FOXOBOIO
BUIa HeOEeCHOTrO CBOJA.

ApmungpHad cpepa B IEp. IPHOGODEL

Ipr u3yYemnn 'BONPOCOB, CBA3AHHLIX C BHAUMBIM BpalleHIEM

geecHoll Cc®ephl, CYUIECTBEHHYIO 10Ab3Y MOMKET OKa3aTh HeCIOHABIN
upnfop, H306pameHHbil

Ha pHC. 3; OH COCTONT
13 JepeBAHHON NMAJ0IRN
HIH JHHeKN, K KOHIaM
KOTOpOH  HpHEpEIIeHs!
¢ ojsoif croponpl ImUa-
cTiHHKA A ¢ oTBeperHey,
a ¢ jpyroft 1mpoBoroI-
Hoe KOJeuko 0K0JI0
2-x CaHI. B JpaMeTpe
¢ ABYMA INepecerarolH-
MHCH HOJ IPANEIM YLIOM
HATAMR (Ay4dlue ToHKAf
l nposonoka). Ilapnupox
‘ , InHefika  CoeguHAETCA
" ¢ moxcraskoii. Hanpasus
JMHeliKy HA KaKVio- HH-
0yab 3Bespy, ydammiica
CKOPO 3aveTur mepeme-
HieHi1e 3Be3)5l OTHOCHTEALHO HeHTpa
KOJXbHA; A JWHeiika, HaupasieHHAA
Ha NOJADHYIO, VEaxeT HalpaBleHue
oCH Miupa. 3aMeHHB JHHeHRy cte-
RAAHHOM 1111 MeTAIINYeCcKoli TPYOKoii
C HAgeThIM Ha uHee MO DPAMBIM
yrioM KapToHHBIM Kpyros (pme. 4)
H HanpasuB TpYOKYy HAa HOJAPHYIO,
He TPYZHO O3HAKOMHATH Y9JaIMUXCA
¢ noXoxeHueM HeGECHOTO 3KBATOPA,
COBUAJAIMIET0 € TIOCKOCTHIO Kap-
TOHHOrO Kpyra, mpufop 3TOT Jaer
BOSMOXKHOCTh NH3Y9HTh HKBATOPHAlb-
HBIE CO3BESANA.
boree caoxkuply  mpuGopox
aBiaAerca apyulaprad cfepa (pucy-
HOK 5), HO I ¢@ He TPYAHO UDHTOTOBHTb CBOHMH cpeacTBamu. Jdaa aroro
NPHTOTOBIAOT HPOBONOMHOE KOABIIO I' AMAMETPOM OKOXO 45 canT.; n3 Godee
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TOHKOH OPOBONOKH CrHG3IOT ABA HOXYKOAbOA 4, NPHHHEBAGMEIE CBOMMH
KOHIAMH K JBYM KDYLIBIM INIACIMHKAM 6, JHAMETD BTOPOro KOIbIA
poxxen Oortb Ha 1 cadr. membmie mepsoro. Ko BropoMy Koasnmy aa
OpHnanBalTcd 3 HapallelbHBIX NPOBOJOIHRIX Koipma: cpensee d —
9KBATOD M B2 HECKOJbKO MEHBINEro 1HAMETPa €— TPOUMKH; IeTBepToe
KOIbHO f, mpUOagHHOe, KAK NOKA3aHo HA DHCYHKe, 1306pawkaer 9KIMd-
_ THKY; 9T0 K0AbI0, Oy1y9d OpH-
nagHo B ABYX TO9KAX K KOIBIY
@ W K B9KBarOpy, npuiaer
yeToifauBocThL Beell cucreme. .
Ha mexe3snii crepkens ¢
TYTO HajeBaercd JAepeBAHHBIN
seMHolf rroGyc. B xByx ama-
MOTPaJbHO HpPOTHBOHNOIOKHBIX
TOUKaX O9KBaropa B. riodyc
BOHBaWOTCA 2  NPOBOJOKH;
nocielHHe CAYHKaT O€bI0 Bpa-
meHnsA ropu3oHTa. '
TopusorT BRIpesaercs us
TOJICTOr0 OpPHCTOALCKOTO Kap-
TOHA MIA JHCTOBOIO aAJNIOMI-
HAA H COCTOMT M3 JBYX
IOJOBMH M C DOJYKPYIIbIMH
BBIpesayH jag raodyea. K kam-
J0it HOJOBIHE FrOPH30HTA BHA3Y,
N0 HAaODDaBIERHI0 MepHeHAH-
KYJIADHOMY K paspesnoi annnu
(noxyzeHHaA JHWHEMA) HPUBKHH-
uygBaeTed IO JepeBAHHOH ma-
J09Ke S ¢ UpOAOJILHBIMA, OTBED-
CTHAMM, KOTOpSIMH 00e HO0JO-
BUHBI TOPU30HTA U HAJEBAIOTCA
Ha BBICTYHRAIOMHE NPOBOIOKH
' rao6yca. Ilozosumkm ropm-
30HT2 COelWAAIOICA JABYMA
NPOBONOUHBIMA  AyraMm oz
(ogpa BHE3Y, a Apyraa Hajg
ropusonton). B yeroliumpom
rOpH30HTAILHOYM  IOJOKOHRH - .
TODUSOHT YJepHHUBACTCA JBYMA TPY3HKAMH {, HX HPOBOJOKH BCTABIAIOTCA .
B jepesanHpie nalodkm S. Tomkas mpososoka ¢ Oyksoff Z, mpukpe-
IIeHHAA OepHeHIAKYIAPHO K TODU3OHTY M H30rHYTaa Yy raobyca,
oGogmauaer Hauparlemue seuuTHoHf Jummu. Komum crepmus ¢ (och -
MHApA) - IpONyCKalTCA depe3 OTBepCTHA HIACTHHOK 6 H NPOYHO HpH-
DaBBaloTCA K HApyARHOMY Koxbmy [, UroOml ceepa npd BpamieHHnm
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HO 33/6BaJa 32 KPYI' #, Ha KOBLDLI OCH c HAJAEBAWTICA COTHYTHIC H3 HECTH
DMIHHIDAKY 0.

A Hogcrasroif 13 coephbl CIyHKHT COTBYTAA T0ICTAA YeTHIPEXTPaHHAS
NDOBONOKA { C TpPEMA METANIMYECKHMH YulkaMd. Y cpejmero ymka h
NPOBOIOKA OpHOAAHHBIM K HEl BUHTOM mpukpeligercd K JepeBasHofi
nopcrapke V. 1lojoGmas cucTeMa MOXCTABKH JAeT BO3MOMBOCTL JETKO
1 GRICTPO NPHAaBaTh cdepe Ji0006 NMON0:ReHne, He npuleras K BSamu-
vayM. Hpyru ceeps x14 HarIAHOCTH CJGJYOT OKPACHTh B PasHbIe NBeTa.
Hoxesno mamecrn perenus HA Mepujuaue (kpyr r) uyepes 10° m pas-
JeInTh kIMOTHRY Ha 12 gaerci.

B omucanmoii Baime coepe HPOBOJOIHOE KOJLKO 7 MOHeT OBITH
32MEAEHO JEPCBARHBIM KOIbl{OM, BHIPe3aHHBIM W3 HPOCIOHHEOX ®amephl,
O AIA YCTOHWIBOCTH CoCPBI YIIKH HOACTABKH ! HE0OXOAUMO YBEIMIHTH
A0 mnphHbsl JAepeBgHHOro Koisua. Koibno okpammsaercs avaiaesoi
Epackoil m ma HeM Kpackoil ;e BamocATcA NeJNeRHA.

Coxunme o6ozpagaerca Kpyriaofi meralimdeckoll miacruaxofi ¢ mpm-
NasgEHLIMY  VIOKAMH, KOTODBIMI OH& 3aAKUMAaeTCA 1A INPOBOXOKe [
(3KINOTHEKE).

Heroropsle mpemofaBarelli ¢ YCOEXOM NPHMEHAT Caoepbl (oxee
KDVHHOrO pasMepa, YCTpaumpas HX rae-18060 MHOL OTKPHITHIM HeGOM
(¢ coOmogeumeyM OpUEHTHPOBK!) W3 JepeBARHBIX ofpydeil; Auamerp
coepbl M0,100H00r0 THOoa MokeT OBITH XoBegeH 1o 1,5 merpa, HO Bejed-
CTBH® MX BeINYHHBI U TAKECTH, OB OOBIKHOBEHHO JeJAOTCA HE mepe-
HOCHBIMIL.

Bee Bompochi, CBA3aHHBIE C H3y4eHleM CYTOYHOIO H IofZ0BOTO ABH-
HKEeHNA CONMNA I BOOGIIE ¢ N3MGHEHHOM KapTHHBI He0a 83 9TH IEPHOAMI,
¢ JjocrarogHoli HmaraggHOCTEI0 OOBACHMOTCA Ba He(GecHoM raobyce,
0 KOTOpOM OblE0 mOAPOOHO H3JOXKEHO Ha €rp. 4, AobaBUM JHOIb, YTO
JIA CaMOCTOATEJLHBIX PAb0T YYAIMXCd He(ecmoIe3HO HMETh HECKOILKO
SK3eMILIAPOB HEGOAbMEX HeGeCHBIX 106YcoB; K CoskaleHHIO, NOJOCHbIe
riobycsl B Poccnu He u3roroBIAKTICA. Bnolne yJOBICTBODAET CBOEMY
rasaadenuo riodyc K. Pop6axa (Dr Carl Rohrbach, D. Reimer,
Berlin). A '

Hrorga ppemojaBaTelu 3aMeHAIOT ApMUIAPHBIE Coephl CTEKIAHHBIME
IIAPOBUAHBIMA COCYJaMH, HANOTHEHHLIMH MOJKPAIIeHHOH BOXOH ; HCIIBITAB
HeCKOJLKO 00pas3moB STHX NPHOOPOB, MB OpPHILIH K 3aKIOYCHRIO, 4To
OHU JONYCKAOT pelleHHe JATEKO HE BCEX BOHPOCOB, PeIlaeMbIX Ha
npoBOXoYBofi apMuAApHOH cdepe M, He oringagch ocofennod HArIAX-
HOCTBIO, TPOMO3EKM U TPeGYIOT 0UeHb 0CTOPOMKHOTO ¢ cofor oOpalenns.

Cdepa mpos. W. Atwood’a.

CumraeM yMecTHBIM 37iech YIOMAHYTh 06 OZHOM COODYkeHHH, 06OpY-
HOBAaTh KOTOpOE, MOKaAyi, He BeAKAaA LIKOJA B COCTOARNH, HO B 00Jb-
IHX HEHTpax, IAe MHONO Y4eOHHIX 3aBejcsuii, H0100HOE COOpYHeHHS
0bl10 Obl Kpaiine mexareavHeiM. Mul rogopmy o HeGecHoll ceepe Golb-



moro Macmrada, mocrpoerHoll mo yiee mposeccopa W. Atwooda
B Yukarckoit Axagemmn Hayk (pue. 6). 9ra coepa jJaeT BO3MOKHOCTH
nabaofars rpyome yuamuxea go 15 geroses. Korxa ogepeanas rpyoma
BOIINA BHYTPL Caepsi, ee iBepu 3awpsisaiorcd. Hemuoro cmyers, Koraa
rJasa HAYOHAYOT HpPHBLIKATL K TEMHOTe, HA CBOJE CoepLI IMOCTEIICHHO
noABiAwTeA 3Be3inl. PvkoBoguress, BoopymemHBIl XIMHHON UAXKOIH
¢ JJMeKTpHYeCKO JaMmodsoifi Ha KoHNG, OpHCTYOAaeT K O0bACHEHHAM;

Puc. 6.

3BAROMNT cCJymareieif ¢ co3Bes uAMH, YKaspiBaer wmaubolee 3aMeda-
TeJbHEI® 3BE31bl, INaHETH! H T. 1. (pHe. 7).

HepeasunyB KI0Y KOMMYTATOpA, OH 3acTaBiAel CHODY BPAIATHCA
¢ aoboit cropoernio. [losBiaerea IyHa B cooTseTerBYiomelt oase,
MeJIeHHO UpOHIbIBAA IO CBOJY, OHA YCTYHAeT MECTO SPKOMY COJHLY,
u300paKeHHOMY HA C®epe 3IEKTPIYecKoil JawIoil, Ipm cBeTe KOTOpOi
spe3fnl Mepkayr. Takum oOpasoy, mepej riasaMy ioHBIX cIymareiefi
HArJARHO OPOXOJHT KAPTHHA CYTOYHOIO [BHKEHHA HEOSCHOI0 CBOAA.

3
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Coepa nomempaerca B Mysee npn Axajemnn Hayx; amamerp ee
5 Merpos, a pec, He cumras NIatreopMsl okoxo 15 nmyxoB. (Pme. 8 —
paspes coephl ¢ niareopmol, depres mnpmypeyen k umipore 60°.)
Ceepa mocrpoena u3 mmeros ToHkoro (0,4 mm) raisBaHHSHPOBIRHOTO
#eJe3a, KOTOPHIM NDIJaAa COOTBETCIBYIOMIAA KDHBH3HA, Kpad HX TIIA-
TeALHO CIafgHbL

lepeannas miareopyMa B Kpyrielff cror (TOpM3ORT) HOKOATCA HA
OPOYHOM OCHOBAHNH W3 c¢BHHYeHHBIX peasc. Ot mporHOoB ceepa obec-
meYeHa TOJICTON MeTazrmueckolt TpyGkofi (fmam. 6 caHT.), NPHKpPENIeH-
HOH CHapyX&H coepy BIOIb e sKparopa. Jroft TpyOoff ceepa omm-
paercA ma TpH Kodeca ¢ meioGamm. JBa HEAKHHS IOJAEPKUBAIOT

I;uc. 7.

60IbIIYI0 49acTh TAMECTH COEpH, HA Tpernd, BepxHull, momeireHHHH
HaJ JBepbio, OUHPAETCA BEPXHAA dacTs HakIoHeHHOH coepel. HeGoas-
mo#t morop Bpam@aer 2 HHAKHAX Kozeca, a 3TH HOCIGAHHe BPAMAIOT
“BCI0 Coepy. J3Be3isl (A0 B-i BeamumEp!) W30GpAEHHl HPOKOAAMH
B Meralandeckoli o6oxouke ceoephl. [lnameTpsl HpOKoJOB TOUHO COOT-
BOTCTBYIOT BeamumHam H300pamaembix 3pe3f. B Toil me ofoxouxe cpe-
JaHH OpOKoAs! Ada nsader Mapca, Bemepri, Carypra m IOourepa;
cgofoamble mpOKoAB! BakphiBarored, (olnme wu3oGpaxeno meGoabLIOH
9IGKTPHIECKoli JaMmodkodt, mepeMemariielica Mo HKIHOTHKE.

Jaa IyHsl OpHroTOBJEHA CepHsA AMCKOB—pA3INYHBIX ©a3, HOKPHI-
TBIX CBETAMMMCA COCTaBOM (CMeCh cepHHCTOro kaipuua 30 4. u 9mcroro
Oezoro merarnHa 10 4., Bopsl 30 4.), NpHKpENINEMBIX B COOTBEICTBYIO-
meM Mecre IynHoil OpGHTEHL



Omnucannas coepa npod. W. Atwood'a nueer cephe3tioe nejarorf-
Yeckoe 3HAYGHHE NPH OPOXOKNECHHH Kypca KOCMOrpa®uu, TaK Kak BOC-
NpOU3BOABT TOYRYI H HArAAIHYI0 KaPTRHY Be0a B Pasinyfbie BPeMEHA
ToAa; OCO0EHHO OHA TONE3HA B MIAAMMX KIaccax, M MBI ee ropado
pexoMeHiyeM TeM y49eOHMM 3aBejenudaM, KOTopble pacnonaraloT ¢BoGoz-
HbIMH CDeJCTBaMH.

Her ocoGofi magoGHOCTH JeJarb coéepy CToib Goabmoro IWaMmerpa
n Boo6me npn ee ycwpoﬁcme, paju BKOHOMMH, MOKHO Gbl10 GBI BBECTH

—
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Puc. §.

HEKOTODbIe KOHCTDYKTHBHBIE YUODOIIEHUSA, HO Hied ﬁesyc.uonﬂo xopoma,
1 OpH YA0GHOM c.uyqae el0 Hafo BOCHOIb30BATHCA ').

-

THOMOH H Mepn,zmaﬂnmﬁ npubop.

B mogroToBuTesbHOM Kypce Ald OmpejeAeHHA HAaupaBIEHHA MOJY-
JeHHOfl INHBE M NIOCKOCTH MepuiuwaHa HamGoiee HariaJmbIM DpHEGOpOM
fsiferca rHOMoH. MembiTaB HECKOJBKO MX BapHaBTOB, MBI OCTaHOBH-
inch Ha clelylmeM, KoTophif, Mo HalleMy MHEHHIO, fABIfeTcA Had-

') «Bulletin de la Société astronomique de France», 1913 r. X¢ 10.



i

—_ 12 —

6ozee naraagmeim (pue. 9). Ha posmoii, mochmammoll meckoM DIo-
majke, TO BO3MOKHOCTH OTKDhITON B MepHIMOHAILHOM BampaBleRdn
kE N m k S na 90°, spaiBator eroab Bricoroii- 2 — 3 apmi., Kk croxly
nIoTHO npukpemimor (B wanpaBlenny O — W) npoussil Meraram-
Yeckuii crep:ReHh NIMHOK OKOIO !/ apml., cranymsaromuiica Merayud-
YeCKHM KOJBIOM: JHAaMeTD Koibma oxoio 1 piofiva B IIOCKOCTH ero
AOIFHA OBITh NPHOIN3UTENbHO HEpUeHIHEVIADHOA K COJHETHBLIM AydaM

'

Pre. 9.

B xud pasHojeHcrBuii. 113 memTpa Koapma HOABEMMBAETCA HA HATEe
OTBEC, [OJ KOTODHIM BO3MOMHO TOUNE® BOWBAeTCH TOHKHU KOJBINIEK.
HpuuaB KOIBIEK 3a HeHTP, HA IIOMAajke HpOBOAHTCA HeCKOABKO MOXY-
‘oRpyKBocrell. — Ompejerns «GhIYHBIM TyTeM HANpaBieHHe HMOXYIEeHHOH
JHHUH, OTMEYAIOT. €6 HA IecKe YepToii ¥ BTOPHIY KOJBIMIKOM.

Jaa onmpefelenns manmpasleBud MIOCKOCTH MEpUAMaHA HO HmoaspHOH
MAM 10 CONRNY (B HCTHHHBI HOJNIEHb IO BEPHBIM dJacaM) MOZeT Cly-
KOTh HarIAZHBIM foco0HeM ODPOCTOe COOpYieHue, U300pamKeHHOe HA
puc. 10 — wepuamanmnifi opubop. Ha rofi ke miomanke, rie nome-
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maercsi ONMCAHHBI BhIe THOMOH, BDPHIBAIOT 2 croada BBICOTON 0XOIO
3 apmum, coejuHenHble HaBepxy NepekJapunoii; Kk cepejuHe Hepexia-
IRHL] OpAEpenIneTca, JOIMyCKad CBO-
601ROe ' BpalieHHne, JepeBARHbII
_apmuHBEbdl Opycok, K KoumaM Koro-
poro sakpemifercs ToHKas (edesna,
mpozerafd dJepes Koxbmo rpysa. Aas
mpusejenus 0eueBOK B IIOCKOCTh
MepHIuaHa CAY/RAT JABe OTTAXKKA H3
GedeBr!, mpUKpenIeHHBI® K OJHOMY
A3 KOHIOB Bpalfalomeroct Opycka
U OponyIieHHbIe HaBepXy depes
KoXpIa @; MO YCTaHOBKE G(e4eBOK
B HIOCKOCTA MEpHAHNAHA, KOHOBI
OTTAMEK HAMaThHIBAIOTCA HA KOCTHI-
m 6. YroOni yMeHLIHTL Kodeba-
HUfA Ipysa p, mocieimuii BHIMOLHO
moMecTHTh B COCYA ¢ Bojodl. B Tem-
Hble BOYHM BH3HUpHBIE Ge4YeBKH HaJ0
HaTepelb MEXOM HIH OCBETHTh COOKY -
Heoibmofl Jampmoukoil. Beproers
pacnoloikeHud 0e4eBOK BpeYeHaMu
HE00X01UMO HPOBEPATH.
~ Pagymeercs, Bce MammOyIanuu
¢ ONMCAHHBIMM mpHOOpaMH JOXAHBI
BLIDOJHATLCA CAMUMH YYallHMICH.
Mepmnuanasifi npmGop Aomyckaer pemende B OepsoM mpuOIM-
AEHNH MHOCHX 3ajJad, MemAy Opodumd, sTEM mpnGopoM HATAAHO BAJIO-
cTpEpyercd pasHHEIA OPOAONEHUTEIbHOCTH CPOJHAX M SBE3JHBIX CYTOK.

TIABA IL
YraoMepHEIe TPUGOPEL

PaGors!l ¢ yrioMepHBIMH HpHGOpaMy ABIAIOTCA OfHOH M3 Bammpefi-
mux cepuii mpaxTHIecknx sanATHH, TPEOYIOU[UX CO CTOPOHBI PYKOBO-
auTexs Goabiuofl mpexyeMOTpHTeIbHOCTH DDH WX BegeHmd. HeoOxozumo
ODPHIOKHTh BCe YCHIMA K ToMy, 4TOGHI palOTHI 9TH He Kasaiuch Boc-
OATAHHIKAM CYXUMH, AXA 9ero Hole3no Opars 3ajadd U3 OKpymamomiel
" HpHpoAHl !), pelyad BX BCeMm AOCTYNHBIMH CHOCOGaMm, HAIWHAA C CaMbIX

1) Hpusosmy RoEKpeTHHI mpmmep: moasmaacs pagyra 10 miousa B 6 wacos
segepa. (mpejeinTs IEATP Palyrd U MecTo Hampbicmeld ee Touxd. B mpuserennoft
3ajaye OpEjerci Cielath 2 H3MEpeHEA H CONPHKOCHYThCA ¢ OnTHKOE; TagmM
06pa3oM MOXYYHTCA RABAA CBA3b ¢ ApYroif Haykoii.
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UPOCTHIX NPEOOPOB, M3TOTOBJGHHEIX CAMMMH YYamimMuesd, NDejoCTaBIAf
. [0 BO3MOMKHOCTH HOIHYI0 HEHIMATHBY WX H300peraTelibHOCTH.

Vueaoe BejeHme npakTHYecKux 3aHATHH ¢ YrIOMEpHLIMH HpHOO-
pauu B IOATOTOBHTEIbHOM Kypce JaeT yyamiuMcd H3BeCTHBI HaBBIK,
KoTophiit oOxervmT TY me pabory ¢ Gojee ToYHBIME NPUOOPAMH NpPH
IPOXOMACHUE CHCTEMATHIECKOTO KYped, a BMecre ¢ BHOBb IpmoGpe-
TEHHbIMH A3CT XOPOMYI0 NOArOTOBKY MW JIA BHICHedl MIKOJZbI, TAe,
K CcOKaleHiio, 10 DOCIEJHEI0 BpeMeHH Malio OTBOAMTCA MecTa LOZOOHRIM
3aHATHAM. - ‘

YraomMepHads IUHEHES.

Mpocreifimuy yrioMepEsM IpHGOPOM, AONYCKAIOMAM H3MEpERHe
YrI0B B ILIOCKOCTH J060TO HampaBJeHus, ABIfeTcd YrIOMepHaA IWHelka
uln Tak Basbisaemutii mocox Makosa (baculus Jaeob), crymmpmmii go
n300peTennsa CeKCTaHTa YrIOMEepHBIM HPHOOPOM Y MODAKOB.

"}

Pue. 11.

Iror npuGop (pue. 11) cocrour H3 JepeBAHHOH MMHEHKH OKOJO
12 pepmk. JAMHOI0 TPANEMHOJANLHOFO CeYeHHA; K OKYIADHOMY KOHIY
JuHelikn IpHBHATHBAETCA METAJIHIECKasd NIACTHHEA — BH3MD A ¢ ABYMA
orseperuaAMn (HIUKHEe NONKHO ObITh Y camoil moBepxmocT: IuHedixm).
Broas auHeiirn mepewernaerca nonepednsrii 6pycok, B KOTOPHIA BOTKHYTbI
CTPOTO NepHeHIUKYIAPHO 4 TOHKHMX COMIBI, OCHOBABMA KOTODPBIX HOJKHBI
ObIThb CTPOTO CHMMETPMYHBI OTHOCHTEALHO CDEHEll AMHuM, nposeiennoi
BJOJb ImHelikW, ¥ CoejmHeH»I TOHKOH Ipopoiokoil, ciyxamel ykasa-
Teqey. BHYTpeHHEAA Dapa COHMI CAYRHT JI4 H3MEPEHHS MEHBLINX
YIrI0B, a BHEMAAA, 60166 JMHHAA Lapa, CIYAKHT X1 H3MEDeRHA G0Jb-
mux yrioB. [lia Bamecenus jeleHuil Ha IMHelike MoCTyNaloT cIeAyio-
muM o6pasou (pue. 11): Goabmioii KIaccHpI TPaHCmOPTHD IPHEIANBI-
BAIOT IEHTPOM K HRAHEMY OTBEDPCTHIO BA3HDA, THATeJbHO COBMEMIAA
merky 90° ¢ mpogorbHoii deproil Ha JuHelike, mocle Yero BpeMEHHO
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3aKPEnIMI0T TPAHCOOPTHD HA XuHeiixe; saKpemus Ha OyXaRke NOTIIO
TOHKOH BUTEM B HRKHeM OTBePCTHHM BH3HPA, & KORNAM HHUTH OPHBASH-
BAIOT TPY3HKH, HUTH MNpPAKIAJGLIBAIOT CHADYKH K BHEMIHMM COHOAM,
OTOABHTAIOT ODPYCOK K KOHNY JAHeilk:m 10 cOBmAjenmsa HuTell ¢ rpaayc-
HBIM JieIenHeM Ha TPaHCHOpTHpEe, NOcie Yero ¢ opHofi CTOpPOHBI Npo-
AoxbHOH JHEMM, HaupBMep ¢ DpaBoil, N0 NpoBoJoke Gpycka ILPOBOXAT
9epry, SareM nocreneHHo NpuOInAaioT GPYCOK K BHUINDY, Aelas COOT-
BETCTBYIOI[E OTMETEN YKasaHHBIM CHOCOOOM; mOX0GHBIM e 00pasoy
HAHOCATCA JeNeHHA W )14 BHYTpeHHe# maps CONN, OpH 4Ye¥ 9eproYkH
U OQUOPH DMDIYTCA JeBee NPONOIbHON JMHAM.

Iips m3mepenun yria OnucaHEbIM NpHGOPOM NOCTYNAIT CAEAYIOULHM

06pa3oM: uepe3 BepxHee OTBEPCTHE WIACTHHKH A HAXOXAT Te jJBa Npej-

MeTa, MemAy KoTopbIMM Tpefyercs HaiiT# yroi, sareM ABHTART Gpycok
A0 cosMemeHWA OAHOK W3 map cuoHMI ¢ STHMW NpejMeTaMH; YyEasaTels
Ha Gpycke faeT HCKOMOE YrioBO® pacerosHue.

Aa
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Pne. 12.

Tor me npuGop momer ObITH BHAOMSMEHEH, KAK MOKABAHO HA
puc. 12: k Bpamaromefica Jumeilke DpHEpenIfgerca MeTalImyeckas
AyroBas IJACTHHKA C JACJCHUAMH HA TI'DALYCHI.

IlpakTigeckoe mpEMeHeHHEe 3TOr0 HpHGOpA ACHO H3 YepTEka.

TparcnopTHPHEIe TPUOCOPHI.

YnoOupi® B oOpameHnd H BHOJHe HArIAJHLIM U3MEPHTEIbHBIM
mpubopoM MokeT ciymnTh Tpaemoprup (puc. 13); drolni mpuroro-
BUTH W3 HETO YTIOMEpHBIA mpufop, HAKO K ero AuaMeTpy NpHK[ENHTH
BABHPHYIO FuHElKy, OTBepCTHEM B TeHTpe HajeTh HA INTHOT, K KOTO-
pouy moxBecnth orBec. [eoGxopumo, 9ro6bl TPaBCNOPTHD BpamaicA
C " IeTRUM TDEHHEM. L .

Nogobroro me Tina mpuGop wsoOpamen na pue. 14; no amamerpy
(90° — 90°) pasgesenBoro Ha rpagychl kKpyra (114 9Toil meId XODOIIH
rpaMMoQ®OHHBI € NIACTHHKH) OpUKpeNIfseTcd BHSWpHaA Jumefika;

K cTofike NpuGopa HAZ WEHTPOM KPyra UOABEIIHBAETCA Ha IBO3LE OTBEC.
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Hepes mawepennmen mpmGop Heo6X0AMMO YCTaHOBATH TaEmM oGpa-
30M, 9TOOH HATH OTBECA DPOXOAWIA TOYHO 4epes HEHTP Kpyra.

ke
etk P
g
—

Pac. 13.

Ipuroropaasa oj¥R M3 JBYX ONHCABHBIX Bhimie UpuGOpPOB,
He00x0auM0 03a00TUTHCA, IT00K Bech IpHOOp Mor yaio6EO BpaliaThed,
BOKDPYr BepTHKalpHOH ocH, a4
" 9€ro BepXHIOK JacTh croiikm mpm-
60pa MOKHO COSJMHHATSH ¢ HUKHeH
fpe poMomH Meanoil Tpyoxa.

Ovens xopom YHUBEpCaIL-
Hbif yraomepusrit mpuGop, xomy-
ckaowmuii usMependsa B Jr000i
IIOCKOCTH, mpuroroBiennbii R o-
bert Muencke (Berlin) (pn-
cyakn 15 u 16).

IIpuGop aTOT Aaer BOSMO-
BOCTb HarIajHO O3HAKOMHTH y4a-
IEXCA ¢ HjeAMd yerpoiicrea pac-
NpOCTPAHOHHLIX YIIOMEPABIX NPH-~
GopoB (acrpoagoueil, Te0A0IUTON
n Ap.). Dbuio 61 BechMa mela-
TeJbHO, 9TOGHl 9TOT NEHHbIH

. B [eJaroruyeckoM  OTHOIEHHH
Puc. 14. mpudop HSTOTOBIANCH Y  HAc

, B Poccmn 1).

R Ve

') paGop Muencke, kak BEAHO H3 mpuJaracmoil ®oTOrpadum, HACTOILKO

HPOCT, 4TO0 OH MOKeT OHTb H3rOTOBIEH B CBOHMH cpeicTaaMu, XA4 EKpyra MOXEQ
HCIHOAb30BATH I'PAMMOQOHHYIO HIACTRHRY. .
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I'moMomn.

T'noMon Takme CAy#HT JOCTATOYHO HATAAZHBIM YrIOMODHBIM NpH-
0opoM HIpH H3MepeHAmH BHICOT coXHNY 1 IYHBL. Jia 5tolfi meaw jpocra-
TOYHO WMOTL HECKOAbKO mnpHcmocoGienHbli TpamesmopTup, ifa wero
B METALIMIECKOM TPaHEHOPTHpe AMAMETDAIBHYI0O YaCTh ero oTrubaror
NOA HPAMBIM YrioM K IJOCKOCTH TPaHCHOPTHDA W K BHemHemy peGpy
xyru or 3° xo 60° mpuUKpenIAIOT Y3KYIO NOIOCKY W3 HDO3PadvHOl KalbkH.

Pue. 15.

Hpun wsMepennm BHICOTHI COJHIA CTAaBAT TPAHCHODTHD BAONL TEHH
TakAM 06pasoM, 9TOOB! KoHeN TeHM COBIAJAX € NEHTPOM. 3aTeMHEHHbIH
' kpail Kaapkm jacr coorsercrByomuii orcuer (pue. 17).

Hepenocusili reOMOE HeGoJHIIHX pa3zMepoB YyAoGHEe JexaTh Hs
JBYX JNOCOK, COeIHHEHHLIX DETIAMH, B cepejuHe BepXueil MIOTHO BeCTa-
- BIfieTcA Megmad TpyOka AiuHOR B TOMNMAY AOckW, B TPYOKY ¢ HeO0O1b-
MM TpPEHWeM BABAraeTCA TOHRHE werarnmdeckmii crepmenn (puc. 18).

HironrnENY acTPOHOM. I'ODOHOK. ’ 2
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TpyOka BeraBaserest ¢ Toif ueablo, 9To0bI TOT e npubop Mmor
Jerko ObIThL Nepejelan B OKBATOPHATbULIE COJNHEYRBIE YACHI, A 4ero
JIOCTaTOYHO BepXHeil jocke JaTh YKIOH, PAaBHEL JONOIHEHEIO 1UHPOTHI
o 90° "), a B TpyORy BeTaButh Go’ee JINHHBIE CTepieHb TAKHM o6pa-
30M, YTOOL! KOUHBI ero BLIXOAIII HA OMIHAKOBYIO BEAMIHHY OT IIOBepX-
HOCTH JOCKIl; pasyMeercd, Ha Bepxueill J0CKe AONKHBI ObITb HAHECCHBI
JacoBBle Jclenild, a ele Iyuime AaA Opnbopi — Kak COANCUISIX DEBa-

Puc. 16.

TOPHaIbHBIX 9YaCcOB, HMeTh KApTOHHBI MIW MeTajlndeckuil Kpyr ¢ Jaco-
BbIMII jICICHHAMH, KOTOPHIl I HAakAaAblBaTh NPH Hal00HOCTH HA BEPXHIOW
poeky. Hmguiolo jocky Heo0Xojumo cuaGiuTh 3-MA YPaBHHTENLHBIMII

BUHTAMH, KQTODBIC [1¢ TPYAHO NPNTOTOBHTH M3 00BLIKHOBCHHBIX JJICKTDII-
YeChknX 3amUMOB.

. 1) B BakIOHHOM NOJOKEHIU BepXHAA IOCKAa YJICPRUBACTCA ABYMA AVTOBBIMA
NIACTHHKAMMA, NPUBIHYIBAEMBIMH 131 3Toil Ilean no OokayM nukmeil goexu. Ilpmgas
BEPXHEIl IOCKC HAKAOH, COOTBETCTBYHOH{ul mupoTe, K GOKOBBIM €¢ rpaHAM npH-
RPemIAIOT IVIOBLIC MIACTHHKE,
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B Tex eciyyasx, Kora uSMepAIOT ELICOTHI THOMOHOM GOJBIIErv
pasuepa, H300paKkeHHBIM HA pHC. 9, TPAHCIOPTHD MOKHO 3aMEHHTH
AHHEAKOH @ € KOJBION 6, Ha KOTOpOH OTMeUeHbl YIB!, COOTRETCTBYIO-
10ie ONpeleleHRONY MOJOREBHI0 TOHH OT KOAbNA. ITH JeJeRHd HAHO-

Pac. 17.

¢ATCA H4 OCHOBAHKM TPHTOHOMOTDHIOCKHX BBRITHCIOHHH, -CAeJaHHEIX
camiy OpenojasareieM. (AHaKo, I0As30BaThCA InHeiikolt BueeTo Tpame-
popTHpa ¢ MeToAudeckoii ToYKH 3peHusa Godee YMeCTHO HpH cuCTeMa-
THYECKOM KypCe, I TOTAa BCIO BBIYHCIUTEIbHYI0 PaGoTy MOMHO UOPYYHTH
BRIIONHATH y9amumea (cu. mpuiomenie 1IN, 3).

Cexcranr (pme. 19 m 20).

CekcranT  mpHIOTOBIAETCA
cleyiomua 00pasos: BbIpe3aloT
B3 cyxoil moxyxro#MoBofi gockn
(n1a oTofi WeIM O%eHb XOpoIia
Tpexciofinas eanepa) 1/, cexropa H.
Kpyra pammycox oxoxo 20 camr.
Ilo jgyre cerTopa HakIelBaeTcA [
GyMamHam AyroBas LIKAIA € feJe- &%L
uuAME B2 rpagycsl ot 0° po 60°.

B nenrpe cexcranta O Bpa- Pae. 18.
uaerca alujaja, nparoToBIeHHAN _
N3 OpocTofl auHelikN; ua cBo0OXHOM CBOEM KOHNE aIniaja uMeer BhIpes,
CTOPOHA KOTOPOTO eCTh NPOJOJKEHHE INHHHA, OPOXOfanteil 9epes NeHTp
Bpaulenna aampaapl. Jag Toro, 4ro0sl axmAaZa DIOTHO [pHIerasa
K Jocke, k o6parnoif cropome BpICTYmAa amipaasl P mpukpenzseres
OpyXWHA, HAKAMAIGLAA BA 33JHIOI0 CTOPOHY JOCKH CEKCTaBTa.

2'




anufansl,

E Docrennei, )
mazedpkoe (2 — 3 eant.) 3ep--
Kaipme A;
KaAbIA ZOJAHBA COBOAAATH C JH-
mei OC ammpajsl
Kax d H m, DPaBHOCTOAIMNX
or mentpa 0, MpUEDELIAIOTCH
sepkarplle d W BEsAp .
3epransne (2 <3 canr.) mpu-
Kpeligercs DepHeHAMKYIADPHO
K JOCKe, a CBOGI0 HIOCKOCTHIO
napalieibHO HYIEBOMY pa-
auycy, T.-e. mmeuu OB. Bepx-.
HAA
Kexaerea npospaguoll, J1a gero
¢ 3T01i JacTH 3epKaIbIA AMATb-
raMa CYMIAeTcd WIH  CMbI-
Baercs
B rodxe m, mepnenuKyIAPHO
K JOCKE, 2 TIOCKOCTHI0 K
AVBAA

' mpoBepEm

Hap nenrpom Bpamenns
mepneHAUKYIApHO

IpUEpenIAeTcs
HIOCKOCTH 3ep-

B 1049~

'no.nonnna 3epraibia

azoTHO#  RHCIOTOI.

md, npuspenaderca
BA3HD, T.- €. MeTaLINYecKad
DIacTHHEA ¢ oTBepermeM S.

- R sagmelt cropome gocku

B Mecre t opHEpemiserca
PY9Ka, 32 KOTOPYiIO JepmaT
CEKCTAaHT BO BpeMf HabIo-
genmii. Jlaa mposepkn npa-

BHILHOCTA DacHoJOmKeHAA
3epkaga d HOCTYHAlOT Cre-
Ayommy o6pasoM: CTaBAT
azuzany Ha 0; eciu Teneps,
AepHa  CeKCTAHT BePTH-
KaIbHe, MOCMOTPETh depes
BH3HD H DPO3PadAYIo HOI0-
BUHY 3epKajbla Ha Kakoii-
BHOYAp OTAaReHHBIH, mDef-

‘MeT, TO NpDM WPABAILHON

PACHONOKEHHA 3epKAl TOT
O mpegMeT JONKEH OTpa-

SHThCA W B 3SepKaIbHol

noxosnHe sepraiba d. Jua -
HPaBAILHOCTH
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aIMA3HOTO 3epKara A CMOTPAT B 3epKaI0 BKOCh, CTAPAaACh BHAETH B HeM
n3obpajkenne HJIOCKOCTH Jumla; eciu JuMb M ero m3ofpamenye upej-
CTaBIAIOTCA Y OCHOBAAHA 3CPKAIa NPOJOLKeHHEM OJHH ApYyroro, TO
3€PKal0 IMOCTABICHO UPABHIBHO.

Ipun momoin cexcradTa OOBIKHOBEHHO ONpPEJEAAI0T BHICOTHI CBETHI
I yriopble paccroanusa Memxay Royu. (axoe H3MepeHHe IPOH3BOIHTCA
ABYMA cnocofayi: 1) Impm OTKPLITOM ropusonte, MPUJAB CEKCTAHTY Bep-
THKAILHOE [0J10AeHIE, CMOTDPAT Yepe3 BH3HD H NpPO3PAaYHYI0 HOJOBHEY
3epragbla Ha BHIODAmMHBI HA rOpPH30HTE NpeAMETr, IOCIe 4ero Bpa-
AT aJuMiagy /A0 TeX Iop, IOKa PAIOM € HTHM IPEIMETOM He OTpa-
3uTcd B 3epkalibBHoil MoXOBHHE 3epkalbud  BA0AI0JaeMoe CBETILIO.
Yiapoernslif orcyer ammba H jgacr mcromyilo BpicoTy ). 2) Ecan me
TOPH30HT 3AKPHIT, TO H3MEDEHNe CEKCTAHTOM HPOH3BOJUTCA NPH HOMOIIH
HCKYCCTBCHHOIO T'ODM30HTA; TAKOBbLIM MO:KeT ObITh Ji00ofl HerayOoxmit
IAOCKOAORHBI COCYA, HANOIHEHHBUA PTYTHI0 HAN MIAKHYM ACHAIBTOBHIM
xakoM 2). Jlasm usMepeHHMs OTHM cHOCO00M NDHAAIOT CEKCTAHTY BepTH-
KaipHO® HOJo:KeHMe H HAGIIOAAIOT dYepe3 BH3HD H HPO3PAYHYI0 MmOIO-
BUHY 3€pKalblid OTPA;KEHHOC B HCKYCCTBEHHOM TIODH30HT® H300pa-
iReHHe CBETILI4, MOCAe Yero JBHKeHHeM AAAAJGI COBMEIA0T OTpamente
TOT0 K€ CBeTHIA B 3epkalpbHOil MOJOBHHe 3epkaibha (CM. CXeMy
puc. 21). Orcuer ammba (Be yABOeHHbHI) I JACT HCKOMYIO BBICOTY.
Bropoii cmoco6 yao0mee mepsoro, TaK KAK YyeTpaEfer HE0OXOAH-
MOCTL BBOJMTH HONpPABKY H4a NOHHWKEHHE BIANMOI0 I'OpH30HTA M BCeria
AOCTYICH.

Y1005l ONpejeIuTs YrioBoe paccroanne ABVX cBetul A u B, mpu-
AAIOT CEKCTAHTY HOJOKeHHe,: COOTBETCTBYIOIGE HANpaBIenuio Juann AR,
mocie 9ero, C€MOTpA depe3 BUSHD M HOPO3pa4YHYK0 HOJOBHHY 3ep-
Kagbla, DOJOKMM, HA CBeTHIO A, BpamawT alujaly Ao TeX MOp, MOKa
B 36DRAILHOM 44aCTH 3epKaibla He MOJYUHTCA OTPaKeHHe CBeTHaa B
YiBoennnlii orcuer Jaum0a H JacT HCKOMOe YIIOBOe DPACCTOAHHE.

IMosp3yacs ciayyaem, momeinaeM 37ech TeODHIO aToro npubopa,
00BIYHO MPOHYCKAGMYIO B HAMIMX YyeOHHKAX.

IfporomxnB 1Iocko2Th 3epkaibua ¢ (pue. 22) 10 mepecedenus
¢ Opojod:KeHHeM IIOCKOCTH 3eDKaiblid ¢ M HANpaBiIcHHE Jy4a Sa 10
nepecedeHnd ¢ JyY0oM 3peHHA 6/, MOAYYHMM ABA TpeyroibHHKA ach
M a8f, B KOTOPHIX YIABI:

28 (puemmuit pxg A abf)=2a-++y. . . . (1)
g (smemmnit gag A abh)=c-f+m . . . . (2)

Iz 1-ro pasencrBa HAXOAUM:
1=2P—2« ... ... ... .0

1) Aaa yroGcrsa 0TCYETOB BLirojmee Ha AmyMGe HaHOCHTH IBOHBEIC BeAMYHHN
YFJI0B.
?) MopaKH HCKYCCTBeHHBIi TODUBOHT 3aMEHAIT HOBEPXHOCTHIO OKEAHA.
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Hogcrasns B 3-10 ®opMyny EMeCro 28 paBEYW MM CyMMY YrIOB
W3 ®OpMYIb! 2, moayquy:
1= 2m,

T.-€. BHICOTA CBeTHJA paBHA YABOGHHOMY HAGNIOXGHHOMY OTEYeTy m.
(Cu. mpnxoxenne III, 4.) :

Pne. 21.

»

KBagpanT (pme. 23).

W3 xiofimoBoii cyxoil foCkm BbIPE3aeTCA KpPYI. AHAMETPOM OKO.O
40 caHT.; kK HEAKHEH ero MOBEPXHOCTH (PUKPENIAIOTCA TPH HHBEJHp-
HbIX BHOTA, @ Ha BEDXHIOI0 HAKAGHBACTCA Kpyrosas Mikala ¢ HOApas-
perenmamn Ha '/, win 1/,° 3areM K OGHIKHOBEHHOMY 9ePTeRHOMY
AepeBARHOMY TPEyroapHuky A (Goapmoil ero karer joxixedn GbITh mOYTH
paBen paguyey Kpyra HIM HEMHOro AJNHHHEe) NPUKDENIACTCA METalld-
yecKnl (M3 JEeCTH HAHM IMBKA) KBajpanT [; ero mIOCKORTh JOJMHA
ObiTb IepueHAuKyIApHOH K Tpeyroasmuky. HKeagpamr nmeer 3arué c,
npujaiomnllt emy yeroiiunsocrs. Hummum csomm pelpom KBagpanT
npHEpeniferca mapalleibHo 00JBIOMY KaTeTy TPeYroabHHKA B PaccTod-
Aup 1 cadT. or Kpaa mocleAmero; no HPOZONKEHUI0 JHHHI pelpa
KBaApaHTa B TPeYroibHuke Jexaerca Beipes. Bpoas Beero gyrosorg
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Kpas KBAajgDAHTa UPMUAUBAGTCA Y3KAA METALIMIECKAd WONOCKA, K KOTO-
poil mpuKIeMBAeTCH pasrpadleHHAA HA TIPAAVCHI NPo3pagHad Kajgbka.

+ Adn mKagsl yAo0HO OpHMEHATh MPO3pA4HYI0 KaIbKY, pasrpadien-
HYIO HA MUIIMMeTpH (eCIl, HampuMep, B3aTh 3 MuIL ma 1° mKaxbi, 1o
OpHjeTcA Cieaarh KBagpadT pajwycom 17,2 camr.). :

K ammpeil mOBOPXHOCTH TPOYroJbHHUKA, TPOTHB NEHTPA kBajpanta O,
NpUKpenifeTes MeTalIudeckuii ITHOTHK; OH CAYARHT OCLY) BpAUICHHA
TPEYTOJbHHKA ¢ KBAJPAHTOM. Y BepIIHHBI UPAMOFO Yria TPEYToAbHMKA
HaJ MTHOTHKOM OpHKIEHBAETCA MaleHbKO® TOHKO® 3epraibue (mocepe-
OpenrHOe HOKPOBHO® CTEKIBINIKO), HA KOTOpPOE B CBOIO OUepefb HaKIeH-
BaeTcA TOHKan OyMamKa ¢ KDYTALIM OTBEpCTHeM Okod0 1 MMl B jua-
merpe. YToGnl ompeesth KBajpaHTOM, HANIPHMED, BBICOTY COMHNA, HpH-

3ILTRITITITITI
TLOO T

Pac. 23.

1310T KPYI'Y TOPH30HTAILHOE HONOKEHHe, MOAb3YACH JIf HTOr0 Hepe-
HOCHBIM YDOBHEM ;000if cHCTeMbl, [OCIe Yero Bpamidi0T TPCYroAbHHL
10 TeX 0op, NMOKa He HOAYYATCA Ha OYMamKHOl IOKale RBAjDAHTA OTPa-
#KEeHHO® OT 3epRaipha H306DAKEHNC COIHIA; COOTBETCTBYIOIAA LHOPA
WEKaJIBL ¥ AACT HCKOMYIO BBICOTY. ITHM ke NPHOOPOM JErko pemaercid
PAA ApYFEX 3ajad '), HO AJA 3TOro upuéop Aokmed GbITH OPHEHTHPO-
BaH, T.-@. OJHH H3 JMAMETPOB KPyra HONKEH COBHAAaTh ¢ WOXYIeHHOI
aumnedl; AaA 9Toro gaca 3a 2 muy 3a 3 A0 MCTHHHOrO HOTYAHA OTMe-
YAI0T BGICOTY COJHLA H COOTBEICTBYIOINee HOJOKEHIe TPeyrodbHHK:
Hd IIKANG KDPYyra, 3aTeM NOCAe HOAYAHA HONKHAAOT MOMEHT, KOTAA
COXHIE BTOPHYNO GYAeT UMETh TY Ae BHICOTY, T.-6., HAUpIHuep, KOCHeTed
TOr0 #e IITPHXA MKAALL TeM Ke CBONYM KpaeM, 0TMEYAT Bropoe HOJo-
ACHHG TPOYTobHMEA; CepeiWHa Ayrun MEe:RAy orMeTKaMH ABYX mOJome-
BHl TpeyroibEmka M Aaer Touxky N, a ppojomsesmas auuus NO —

1) KBagpauToM Harifigo pewiaercs BONpPOC HAXOMICHUN UCTUHHOLO HOIYAHI
COBEPINCHEO TAK /e, Kak M KoApUOM Hpow. T'zasesama.



HanpaBIeHye NOJYZeHHOH JuEMM; Docie 4ero y TOYKA S CTaBAT Kapam-
pamon 0°, or koroporo B 06e croponsi Ao 180° HaHoeAT JedemuA Kpyro-
poff mxaisr wuepea B mam 10°. Ecau xpyr yerpoer apoiinofi (daro
3Ha9nTelbHO yAo0Bee), T.-e. BepxHmi CI0M ero MoikeT BpamarsCd, TO
HIKaJa MORET HMETh 3apaHee HAHECEHHbIe NHODBI, B 3TOM CAydae,
OTMeTHB HampaBieHwe DOJYAeHHON JHMHNM HA HUKHeM HeNOABIGKHOM
Epyre, tuamerp NS BepxHEro Kpyra mnpruBOAAT A0 COBUAZGHHA C CjO-
JaHHON OTMETKOH, mocie 9ero BepxXuidl KPYr 3axkpenifaT HemOABHEHO.
(Cu. wpuioxenue III, B.) '

YpoBeHs M HOHHYC.

Hpucrynaa k w3uepuTeibHbIM paforaM ¢ Golee TOYHHIMAE npnGo-
pamy, He00XoJZMMO YYamuxcd HPejBapHTeJbHO O3HAKOMHTE C Yerpoi-
CTBOM YDOBHA, NOBepkOil ero M c0 cmoco0oM ompegeieHAd TWEeHbI ero
Aeiemnil, AIA 9ero Ha HePBRIX MOpax BHOAHe HariAjHol sBigeTeA
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Pnc. 24.

Mojedb YpoBuA, B300pamennad ma puc. 24. Kax sHino B3 pucyBka,
rIaBHYI0 9ACTh €e cocraBiger OOBIKHOBEHHAA HPOOHPKA, YYTh COTHY-
Tad B ILIAMERM CHHDTOBOH JAMIOYKH H HauoJHenHas cumproM. Pasy-
Meercs, mojo0Hsli mpuGop He MOEeT UPeTeHAOBATh HA TOYHOCTb, €ro
neap — HAraAajHo mepejaTh Hjeto mpubopa.

Hasecenne jejeHmii Aydme Bcer0 HPOM3BOZUTh HA IJa3ax yda-
IHxed, T.-¢. AIA KaKIOT0 oGbACHEHHA BpPeMeHHO, MOAb3YACH XA BTOro
caMojJelbHBIM KOMHOpaTopoM (HcHpItaTeieM ypoBHeil — pue. 25); ero
UDHrOTOBIAIOT ¥3 ABYX AepeBsaHHBIX OpycroB (6 u 10 sepmk. ainHowo),
COEJMHGHHBIX 0], UDAMBIM YIIOM; OAMH H3 YDasHHTCILHBIX BHHTOB Ha
KOBfle JMHHHOTO 6pycka B joimen ObiTh cHa0en EDYFOM c, pasje-
denBbM Ha 360°, orcueT yrioBolf BeimYMHLI MOBOpPOTa BHHTA HPOH3-
BojuTCA YHasaredeM |, HeNOJBHIEHO NpHKDENICHHBIM K KOHOY Opycka.
Homumo ykazammoll Mofelu, B pacmopAmeHHH DpenojasaTedst AOJKHO
{(pITh HECKOJBKO TOYHBIX YpOBHEH i NpaxkTH9eckux paboT u coorser-
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CTBYIOIIE® WHCA0 KoMmOpaTopoB. sHerareibHo mMeTh YDOBHH € pas-
apgnofl memoft gexenuit !). (Cu. gomoamenue IIf, 6.)

Bropoli mogroroBuTeasHOli paGoToli mepes TOYHBLIMH YRIOMEDHBIMH
paGoramu aBisercd moHmyC. Jis mpeaBapiTeAbHOHN HpPAKTHRE HOIE3HO
uMerh OXHY KDVOHVIO MOXeib NPAMOTO HOHMYCA I HECKOALKO KPYIOBHIX,
NpArOTOBIGNHBIX W3 nanku. Mojeis KPYroBbiX HOHHYCOB HON€3HO BOC-
IpOU3BECTH ¢ uMelomuxcd npuGopoB (TE0JOJNTA, ACTPOIAGHH, Deopak-
Topa u japyrux). Hebecmoliesuo Mo3sHAKOMHTH BOCHHTAHHWKOB H € TeO-

Pac. 25.

pueli aBofiBoro HOHMYCa, AIA Yero HeOGXOAMMO DDHTOTOBHTL OARY
uofieab (o AsofiroM mHomuyce cu. Gpomiopy C. KoBazescxoro:
«/leofinofi mommye, ero Teopus ® npumenesme». Ilerporpas. Uax. Cra-
ciozrepnya. 1899 r.).

TeogoxxrT.

Ips npoxomaeHHd CHCTEMATHIECKOIO Kypca KOCMOTpa®BH Hpax-
THYeckHe paboTHl ¢ TEOZOAUTOM, KAK HAM Kamercd, NOJKHHI HMETh
AOMBHMDVIONIee BHAYEHNS, BO-NEDBBIX, HOTOMY, 9T0 STO HepBhll ceph-
esublfi mo TodmocTn upubop, Kotopuii TpeGyer npu pabore Goabmiol
AKKYDPATHOCTH M KOTOPYIO He.TPYIHO NpPHBUTh ydYamuucd, ecim mnoxol-
Hple paloThl B MIALUIAX KlacCax BeJHCh YMEIO H NPOAYKTHBHO ¢ Golee
NPOCTHIMH U3MepuTeJbHbiME NPUOOpaMH, a BO-BTODHIX, TEOLOJHT, AaBas
BO3MOAHOCTh peaTh CepHI0 3a)d9, HO CBOEMY COAeD:KAHHI0 OGHHMAIO-
ux riaseefimimie orjeabl Kypea, mpujaer upolilemHOMY JRE3HEeHHBIf,
OpUKAAHOL XapaxTep, AaBad XOPOLLYI0 MOITOTOBHTEILHYI0 QPAKTHKY
TéM B3 ydauluxcd, KOTOpbie COOMpaloTCA HOCTYNHTL B BHICHIYIO LIKOTY.

Hxeo Teofoaura JOCTaTOYHO HArIANHO BhlAcHAET OAUH M3 TpaHC-
nopTéBHEBIX 1puGopoB, puc. 13 u 14, mHo ¢ Goapmeil HaraAxEOCTHIO

!y IpaxTnueckne paGorsi ¢ yponsem cy. B xumre H. Haaronosa: «Ipaxvu-
qeckue 3aHATEA N0 HayazpHolf acrpomommmr». Mocksa. Haa, Cwrmaa. 1911 r.
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yaamuecs MorAH Obl MO3HAKOMHTLCA ¢ TEOLOJHTOM Ho ero pasGop-
Hoff Mogeau — pue. 26. Ora MOje b ¢ YKAOHOM a3UMYTAILHOIO KpyTa

Rt
o

{1
i
[

i

UPeBpallldCTcA B 9KBaropual — pue. 27, a cHATad (OTBHHYCHHAA)
¢ a3NUMYTaJBHOI0 Kpyra I MOCTAaBIGHHAA HA OTAelbHbill croib — Aaer

Pne. 28. . Pue. 29.

ACHO® HMOHATHG O MepWIHAHHOM Kpyre (pnc. 28) n NACCARHOM WHCTPY-
MeHTe — pue. 29. baarojapa csoeil KoHerpykTHBHOE npocToTe, oHa
MoeT OhITh HBroTOBAEHA B M000N Macrepekofi: 3aMeRHB MeTalx Jepe-
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BOM N nankoil, molo6HYI0 e Nolelnr He TPYAHO BPHIOTOBHIL H CBOHMH
cpejcTBaM#, HPHEHOCOOHB BMECTO TPYGbl — MPOCTYIO BU3UPHYIO XnHeiiky
(pue. 13 u 14).

Jan mpakTuecknx paGor B cpeiHeif MmKOJe Mbl CauTaeM BHOJHE
nofxoiAImuM Teo10ant, Bhmyimeunsii onpuoli Max Kool (Xemamn),
_pue. 30. Ira Mozesb, npu cpaBHHTeAbHOH femeBu3He (0 BoHHDE

Puc. 30.

cronza oxoxo 100 mapok), orimgaerca neoGpIKHOBeRH#OH ROHCTPYEIHB-
‘"ol opocroToll, MeWHBIM JiA IIKOAbl KAa4eCTBOM, H JAOCTAaT0YHOI
TOYHOCTBbI0 AAA mpakrudecknx pafor B cpeideli mkoze; ielaTelnbuo,
4yT00bl TaKoOHl «MKOALHBIA» TeoJOUMT, Mo Joeryamoif ~ Jad IIKOX UeHe,
FOTOBHACA HAWIMH DYCCKHMH MEXQHAKaMl; eJUHCTBEHHOE YCOBeplIeH-
CTBoBamHe, KoTopoe 05110 ObI ;kelaTedbHO NPAOABATH, — ITO JABa HEGOIb-
IIHX YPOBHA HA aSHMYTAaZbHOM RPYre I cjejaTh 3Q/KHMHYIO CHCTEMY
¢ BHHTHKRAMHA) XS YPaBHHTONLHBIX BHATOB.
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Hutu okysspa nmpu Houmblx HaOJ0feHHAX OOHIKHOBEHHO OCBeMIA-
I0TCA PN IOMOME TaK HA3bIBAGMOro HIJIOMIIHATODA, COCTOANIEro H3
MeTalImIeckoro KOXblla, HaZeBaeMOro Ha OO0BEKTHBHbI KoHel TPYOBI;
K KOXbDY, OpHMEDHO MoJ yrioM B 45°, npumasgna sprmnTHYeckad ioce-
pefpeHHas MIACTHHKA IIH SIIMNTHIECKOE KOXbHO @, pHc. 30, Takmm
o0pasoM, 9YTO Jy4M, HAYIIHe OT KAKOT0- 160 HCTOYHNKA CBETa, HANpIMED,
0T MaJeHpKOI'0 ®OHADA, OTpasmagch OT NIACTHHKM, BX0JaTr B TpYOy
1 Jocraroquo ocBemaioT antH. Heo0xoaumo, oAparo, 4TOGHI HITOMH-
HAaTOp NPHKpPbIBAI JMIIb HeGolplIyI0 HacTh oGbeKTHBA, MEAYE B TPYOY
momajaeT o4eHb Maro Jydeft 0T cmermia, I H300pamenHe ero Oyger
BecbMa oczaGzemo. Hurn B oxyadpe ropasio rydme 3amesuts (a npu
EbllcKe Npubopa ykasaTh HA 3aMeHY) CTeRIAHHOI MIACTHHKON ¢ BBIrpa-
BHposanHoil Ha Heif cersio (pme. 31 —1 m II), aia mKoabEBIX mexeit
Beirojuee cerb I, Tak Kak oHA jaer BO3MOMHOCTH HA OjHOM NpHGOpe
paGoTarb OJHOBpEMEHHO TPeM BOCHHTAHHANKAM. '

I g

L

Pre. 31. _

Eciu reojonur cmHa(meH HOTAME H OoclejdHe 06opBaiuCh, TO
HATArMBAHME HOBMX DNAYTHERBIX HHTeii IPOM3BOZMTCA CJCJVIOIAM
o6pa3oM: BHHYB W3 TPYOBl Ana®parMy  CeTKH HATell, OWHIAOT € coNp-
TOM OT IpemHero Jaka, oco0emHo o0pamjas BHIMAHHe HA YRAyOIeRuA
AaA HATel (paccMarpwBag depes Xyumy).

Bri6paB u3 kKoKOHA mayka HATH, AIHHOI0 OKOXo 2 nioligoB, mpH-
KPEILLAIOT BOCKOM K 0GOMM KOHI2M 10 Apo0uHKe, Ramaad oxoxo 1 rpamma
Becow. Jlep®a BHTh 32 OJMH M3 TDYSNKOB, ONYCKAT €€ B COCYA
¢ Bogoff. Ot mJarn HET, HeMEAIEHHO, 3aMOTHO AAd TJIasa YAIMHATCA.
dareM HuTh BRIHMMAIOT W3 ROABI M, Jepma mnolpeikHeMY 3a OJAMH H3
IPy3UKOB, OYMIMAIT ee OT NOCTOPOBHMX YaCTHI € IoMOIIpi0 006opBas-
HOrO Kpafd MATKoH Gymarm, mpoBoAd MM DO RUTH CHH3Y BBEpX, T.-e.
NpOTHB €e Beca.. 3areM HAKIAABIBAIOT HHTH Ha AMAdParuy B COOTHET-
CTBYIOMHMe YrayOXeHuf; KIA 9Toro AWadparsa Joamsa ObITh pacmolo-
#eHa Ha mOjcTaske, 4YTOOH ADOGHMHEH MOLIH CBOOOZHO CBeIIHBATHCA
u 1eM mararmparh HuTh. [lo wWadomemun Bcex HHTell — MX HpHEpe-
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NI4T K AHa@parMe CHOHPTOBBLIM JAKOM, IOCIe Yero AHasgparma Bera-
BiAfeTCA Hd CBOe Mecro '). : -

JakanyuBag r1aBy o6 yrioMepapix npuGopax, VKameM eile pas
ua npubop R. Muencke (pme. 15), ummpokoe npimMeseHne KOTOpPOro
OpH npaskTHYeckuXx paloTax cHCIeMAaTHyeckoro Kypea kpalime mera-
tesbio. (Hpuromenue I, 7.)

r'TABA IV.
IIpubGoOpEl LA M3MEePEeHUI BPEMEHHN.

[Ipakrngeckne 3aHATHA € H3MEpeHMAeM BpeMeHN, Gjaropapd HX
UPHKIAZHOMY XAPAKTEDY, BCELd HHTCPECYIOT YYAUHMXCA, CO CTOPOHHI
upenojaBarels OCTAeTCA JHIIL HCMOIL30BaTh HTOT MHTEPEC, HANPABHB
ero 10 MeroiN4ecKH NPaBHILHOMY HYTH.

dauArTHa 00 STOMY BONDPOCY BHOJXH® AOCTYHHBl H B MIaALLHX
KIaccaX, OPH YCIOBUH COOTBETCTBYIOIIEr0 BhIOOpA NIpHOODPOB; pasy-
neeTcA, HeoOX0JUMO HAYMHATL C TAKHX, KOTOPHIE BBUACHAIOT HATMALHO
TCOPETHIOCKYI0 OCHOBY BONPOCA.

I"''H0oM O H

T'nomon Goxbmoro pasmepa (puc. 9) aABagerca npuGopom, A0CTa-
TOYHO UArMAJHBIM JIA Ompejelemnd mMoMeHTa ucTHHEOrO moayaud. Toi
Je Ueln yJioBierBopAer i Mojelb, ngobpamwensan Ha pue. 18, gomy-
craA Goxee TOIHOE ONpejeleHHe MOMEHTa.

Jaa noBepku 4acoB, WAYIIMX HO 3BE3JHOMY BpeMEHH, MOKHO
BOCHOJL30BATHCA MEpHIHaIbHbIM mputopom (pne. 10).

Bee nepeanciennsie npnfopsl a0t BO3MOKHOCTh HAIALHO BHLACHUTL
TEOPII0 H HPHHLMNMBI ONpejeleHHd HCTHHHOTO MOXYAHA.

CoaHEeUYHFBIE 9aCHI.

Ja mocaeance BpeMs Ha OPHANHOE COTHEYHBIX Y1¢0B GBLIO LOCTPOSHY
HECKOIBKO Mojgelell, HO Mpl OCTAHOBMMcA HA HauG0Jee MPOCTHIX KO
KOHCTD YRIHMIL. '

OLIKHOBEHHbIE COJHEYHBIE 4YACHI MOrYT GbiTh 9KBATODHAIbHAIE
i TOPH30HTAJbHBIE.

[Ipudop, nsobpamensnlii wa pue. 18, yoker OwTh DpeBpalieu
B Te HJH ADPYTHE 44cCLl.

') PyKoBOZRTEIb NPAKTHYECKUX PAGOT MOKeT uaiiTH MHOrO HEHHMX YKa3a-
unil OTHOCHTeALHO YCTPOHCTBA YrIOMEPHBIX HPROOPOB, HX YHOTPCOJEBHA U HOBEPKH,
4 TaKKe BCTPETHTh MarTepual A&l NPAKTHYECKAX paloT B wHureé «Cuopasodman

KHIRKA A0 HyTeMECTBenUHKOB», B3JANMC Kaprorpaend. 3apejeHMs A. Mawuma.
Tlerporpag. 1903. .
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CHaGgiB BepXHIOW JOCKY KPYroM ¢ 24 paBubiMH JeJeHHAMI, NDH-
A48 TOH Ke JOCKe HAKIOH 0] YrJOM, DaBHBIM JOMOJHEHHIO IIMPOTHL
A0 90°, u, HaKOHel, BCT4BIB OTBECHO K JAOCKe B 0TBepCTHe B IIEHTPO
Kpyra JAJuumbii crep:kedb, 4YroOpl ero 9JacrH OblaM OAMHAKOBOIO pas-
Mepa mo O0eHM CTODOHAM JOCKH, MbI HOAYIUM IKBAMOPUAAbHBIE CONHET-
Hble YaChi, KOTOpPhie ocTaercd Julgb IIOMECTHTh Ha TOPHSOHTAILHOI
IOBEPXHOCTH M OPHEHTHPOBATh COOTBETCTBEHHO HAMPABIGHUID MOIYNOH-
HOit auagy, .

Tor e nmpuGop Ge3 ykioma BepXHefi JOCKH MOMKOT CIYRHTb 10pU-
30MMAIbHBIMY  COTHEYHBIMH 9YACAMH, €CJH 3aMeHWTh BEPTHKAIBHBIH
CTepmeHb ADYTHM — COTHYTBIM [0J YIOM, DABHBIM IDHPOTe MECTL
HAGIIOJeHAA; HO JIS 9THX 9acoB HCOOXOZMMO ODHFOTOBATH IudepOiaT

Puc. 32.

¢ mepaBHHIMH dacoBbivm fedempAvu. Ipocreifimmii mpuem ero apuro-
ToBI@HNA MOKasad na puc. 32. [aa pasumersn mueepdiara JacoB AIA
gaunoft muporsl kpyr A Ges geaedndl BAKIAABIBAIOT HA CHHDY, BOTKHY-
TYI0 0TBCCHO B IeHTpPe Apyroro kpyra B, paspesenmoro Ha 24 pasabIx
gaern, nepssill KEpyr A HAKIOHMIOT K cOHGe MOX YLIOM, DABHBIM
UIAPOTC MECTa ¢, W 3AKPEMNANT B TAKOM NOJOKeHHHM. 3areM Gepyr
gepTeAublli TPEYIOIbHUK, HPH HOMOMM BpemerHolt mojcraskn C mpu-
JAI0T eMy CTPOr0 BEPTHKAJLHOE IIOX0KEeHHe U YCTAHABANBAKIT .ero Ha
Kaikjoe H3 24-X jeleHuii HMKHEro Kpyra M Ha OKPYAKHOCTH BepXHEro
Kpyra CTaBaT 9ePTOUKM B TOM MecTe, IAC ero Kacaercsi peGpo Tpe-
yroapuuka. [locae sToro pepxmuit Kpyr cHmMawT, NPOBOAAT PAAHYCHI
K YeprodkaM H CTaBAT OKOX0 HUX HU®DH], OpH 4eM HHKHEe JeJeHHE
o3aadaer 12 4. mowr, a pepxHee — 12 4. ana. QOcraerea npmroro-
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BIeanblil uneepiIaT OpPHEpeNHTh K BepXHell J0CKe, npeABapHIeNbHO
- YCTAaHOBUB HaKIOHeHRbIi cTepiaenb Haj muapoli 12 4. pus.

Jaxee upusopmy rpaemteckuii cmoco0 npHroTosieHMA uHeep6IaTa
A8 ropusoRTaAbubix vacop. Ha Oymare 4eprar myaMOyrossusifl Tpe-
yroasuux ABC (pue. 33), v roroporo ocTpsiii yrox B pasen wuimpore
vecra (v). Yepes Toury A NpOBOZHM JUAWIO M7, HEPHCHANKYIAPHYIO

m

v
N
1
{
]

/

Puac. 33.

kK AB. Upunas A sa neutp, NpoBOZMM NOTYOKDY:KHOCTL PafHyCOM —
AC. Ilepecegenne OKPYMREOCTH ¢ HpOJOMKeBHOH cToporoli AB naer mam
T04kY O, 113 KoTOpOH, Kak H3 LEHTPA, ONUCHIBAEN HOAYOKDYARUOCTS Paguy-
coM, pasabin OA. Yepes Touxy O npoBojuM ZHEBIO Pg, NaparieIbBYIO M.
Hoxyorpymaoers pAg gexsm Ha 12 paBBRIX waereli; u3 mearpa ()
4epes DOJYYEHHbIC OTMETKH NDOBOIMM DPAiHyCHl, HPOAOAEAA HX A0
nepeceyennd ¢ npaMofl mn, HolydenHsle Ha aToff mociexEeii OTMETKH
coefunnes ¢ Todkoli B, »TH JnEmN B mpejerax ROCKH upaGopa u AagyT



HaM dacoBple auany ') (opmaomenue 111, 8). Bumecro cormyroro crepaas
yioOnee BBIPE3aTh M3 KECTH MIACTHHKY HO ®OpMe, NOKa3aHHON BaMITPH- .
XOBAHHO! 4JacTulo, U 3aKpednTh €e BAOAb HOXyAeHEOH xmauu VB
0TBeCHO K AOCKe mpuOopa.

M3 apyrux Mojelelf CorHedHBIX 9acoB ONAIIEM OIHY, 049eHb HPO-
CTYI0 II0 KOHCTPYKUHH, KOTOPYIO. XeTKO MOTYT HPHIOTOBNTh CaMi
ygamuecs.

Jexator mpamyio opusmy B 12 cnm jausoif, ocroBaEme KOTOpOii
€CTh HPAMOYTOJbHBIA TPEYroAbHHK ¢ OCTDPBIM YrIOM, paBHBIM IIHDPOTE
mecra (pme. 34), | mporHBoXeRamuM KaretoM, paBEBM 10 cu (mum
neckoapko Gotee). I[lpmsmy kragyT keepxy mpamsiv yriod. Ha sepxmeif
rpagH mqrn (puc. 3b) HAMEYAIOT NEHTP H IPOBOAAT 9epe3 Hero Ops-
¥yl oy, nmapatiessno nr. Hag uemTpom yxpemisior xummueckwii

Pue. 34. Puc. 34.

crakag (15,< 8 cu) ¢ HOMOIbIO MAOTHO BXOXANIEr0 B HEro AepeBfH-
HOI'0 KDY:KRa MM OpOOKH, KoTopyio mpmENHYMBAIOT K mpusxe. Hpy-
MoK (BpIcOTON B 2 €M) MOKHO okieuth MarepHedl. Basamnuylo Hray
BRAIBIBAIOT OJHMM KOBIIOM dYepe3 cepeldHy 9TOr0 KpyxEa B HEHTD
BepXHeit rpasm, a APYyrnM — B cepelmHY HDOOKH IpHEIeeBHCH Ha JHO
craraga. Ha cepepmme urim ykpemusior skecrsmod (mam kapToHHBLA)
Kpy&oE. 3aTeM HCHOJAANT B HACTOAWIYIO BeIMUiHy (0O AIMHE CHHIBL
AHaM. CTaKama M mp.) 4eprem®, npeacraplennsil ma puc. 34, m erTpoAr
yrast B 23'/; mo obe ecropomst Kpymka. Memay cropomaMm 9THX
yIjoB Ha CTEHKe CTaKaHA HOXyyaloTed JBa DABHEIX OTpe3ka, a H b;
AX H3MEDHIOT HA YepTeike M OTMeYalOT HA cIcHKe CTaKaHa depHHEIDb-
HLIMP depTodrayd. BolpesaloT jBe JakupoBadAble HIM MPoMAcIeHHDBIE

1} HOnoepOaar MOXKHO HA4ePTHTh H TPHTOHOMETPHIECKEM HYTEM, BOCHOIL30-
BABIIHCH AJIA 3TOrO papencTroM {gX = Snotgl, rie ¢ — muapora mecra, § — gaco-
Boit yrox coxmna, a X — mckounii Xrox,- COCTaBlEHABIH TEnbI0 ¢ HOJyleHHOM
Mﬂﬂgig] (cM. mocroann. 1acth Pycer. Acrp. Raa. Humxer. Kp. Ji06. ®us. 1 Acrpon.,
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noJocky OyMarit Takolfl jAumABI, 9YTOOBI OHM OXBATHIBAIA HECKOABKU
Goisme, dYeM HOJOBHHY CTaKaHa, H BpPeMEHHO, C HOMOmBIO ofaarok,
NpUKpenIA0T uxX OAHY WO Bepxmell Jeprouxoif HA crarame, a ApPyryio
Haj BEAEBell, BOXOTHYIO K deprodkam. IoXockm BASHDYIOT CKBO3b CTa-
KaH OT OXHOr0 KOHIA K ADYroMy, 4uepe3 coummy, H TaKHM 00pasoM
OTMEYal0T HA HAX JHAMETDPAJbHO HPOTHBOIONOMKHEIE 4TePTOYKH; .CHAB
HOJNOCKH, AeIAT PacCToAHME Memiy deproykamnm xHa 12 paBapix vacreif
W OOmyT Uoj cpeanmM feienmem 12, a Hoj OCTAILABIMH BAEBO, WO
mopaiky, meia 1, 2, 3, 4, 5, 6, m smpaso— 11, 10, 9, 8, 7, 6.
Yro6sl 0KOHYATEAHHO HAKIEATH STH HONOCKH, CTABAT €Bedy ¢ Toff cro-
POHBI, KyAd YKaspiBaer cTpelka S (Ior), Hd HeKOTODOM BO3BHIMIeHHH,
d HepejBuraloT ee, MOKA TeHb OT cHHIbI He GYAET COBHAJATH ¢ Jaumell xy,
Temepb HAKAEHBAOT HOXOCKM HAa MNX MecTa Tak, 4ro0sl Aelemne 12
COBNAJAJ0 ¢ TEHLI0 OT CHONIBI na cremke craxkana. Ilpm HakzewBammm
u30erator o6MILHO CMAYNBATh NOJOCKH, 9YTOORI OHH HE YAIMHAIHUC.
Haxomen, BXoIb TeHH HAKIEMBAIOT €Ie OYCHb Y3eHHKYI0 HOIOCKY
OymMarn, coejmHAOMYI0 Aexenus 12 na obemx MOIOCKAX, W Bech CTAKAH
¢ HARICCHHBHIMH HOXOCKAMI IOKDHIBAIOT CBETABIM INEIIAKOBBHIM JAKOM.

Yacnl yCTaHasAEBAIOT HA CONHEYHOM MEcTe, 3alUUIIEHHOM 0T HEHO-
FOABI, — HA TOPHBOHTaIbHOR mMIockocr:n crpexkofi S wa tor. YroGw
IAHMA Yy OPUJATH TOYHOE MEDHANAILHOE MOXOAREHHE, MOKHO IMOJH30-
Barbcd THOMOHOM WMAH TOYHBIMA 9acaMu; JAH ST0r0 33 HECKOJHKO MHHYT
A0 TOXYXHA HAYMHAWT CICKATH 32 TeHBI0 HA CONHEYHHIX 9aCaX W MOBO-
PaduBalOT HX TAKHM 00pasoM, 9T0OBI TeHb Bee BpeMA COBHAjANA C TY.
B moMeHnT meTHHHOTO DOJYAHS COJIHEYHBIE Yachl OCTABIAIT B HOKO06 -
¥ OTMEYAIOT WX MOJOAREHHe HA MOCTOAHHOM Mecre. MomeHT HCTHHHOIO
HOJYAHA OHODEJeNA0T, NPHGABAAA MIA BHIYATAA YDaBHEHWe BDEMEHH W3
cpejHero MecTHOro Bpemennm ').

Coaxmeunoe EOXBIC Upod. T'xazenamna.

Ouenp ypoOusiM OpuGopoM Ads OupejeleHHA MOMEHTA HCTHHHOIO
HOIYAHA ABAfeTCA ColHedHOoe Koiblo Hpod. I'rasemama. Opun sK3eM-
miap 91010 mpubopa HEoOXoJuMO NPHOOpECTH, HECKOJAbKO ke mpHGOpOB
Oozee npocTOll KOHCTPYRIUH HOPHTOTOBHTH CAMHEN.

3 pockm BHINUMAMBAIOT KOZBIO ¢ BHEHIHMM AuamMerpos okolo 12 cm,
a elle Hpoile BRIDAIHTH coepmiecknmil Tpeyroasask (pme. 36), 3a HeHTp
CHePHYOCKHX CTOPOH KOTODOTO NPHHMMAIOTCA HPOTHBOMOXOMHEIE Bep-
waysl. B ofmoil ¥3 BepmmE TpEYroAbHAKA B JfepeBe HpOCBepIMBAETCI
KOHIYecKoe OTBEepCTHe, CHADYMKH KOTOPOr0 IpHMKpemldeTcd MeTalinde-
Ckaf NIACTHHKA ¢ oTBepcrueM okoxo 0,4 wmm (mporkEyTO TOHKOM HMrioif,

1) Odgenp mpocTHl B OCTPOYMHE! IO Hiee mOIEpHbIe codmeqmsie uacel J. I
MyzapoioGoBa, onacamnbie B Wasecrasx Pycck. Acrpomommy. OOmectsa,
IX o, M 6 — 7 ' .

MIKOJBHBIYA acTPOHOM. TOPOIOH. . 3



Epas OTBepCTIt OBl ObITH OTULIN®OBABEI Tofl e nriofi). 3a cepe-
JUIY BepXHeil €TOpPOHBI . TPeYTOJLHHK HOABEIIHBaeTcA K MOJCTaBKe,
a Kk HKnedl ero Bepmmne Opurpemaaerea rpys ). Ha Brytpemmeit
IOBEPXHOCTI CTOPOHKI TPeyroJbHUKA, MPOTHBOXERAWEH OTBEpCTHIO,
OpuKJeNBaeTCA LIEaXa, IMKada JONKHA OBITh Geaolf ¢ TOUKHMH depubIMA
IOTPHXAMH; DACCTOHHHE MEARAY ITpHXaMy okoxo 1 MM (Meikme, gepes
0,5 mm, yaoGnee — nabaroze-
HMA 3aHHMAIOT MeHpIIe Bpe- -
menn). YroGel yerpaHurs Ko-
Je0anne TPEYroJAbHHKA, MEIIa-
mee HalbaogeHHw, BOMBAIOT
B HOJCTABKY 2.CTAILHBIX HTIBI
TaKmy 06pasom, 9100k MOBEPX-
HOCTA KOJbUA HIH TPeyroas-
HUKR OBLIN B PACCTOAHUU OKOAO
0,5 MM OT HIOIOE.

Onncannstii npaGop Aoa-
e HMeTh IUHMPOKO® HpuMe-
HEHHe P NPAKTHIECKAX 3aHi-
THAX, I K HeMy Yydamuecs
JoXmHBI nprberats BeAkmii pas,
Korga Do popy samarmii Tpe-
Oyercsa 3marb TOYHOe BpeMA.

NucTpyknua pia moJs3o-
Bapmg OpHOOpOM  A3A0KEHA
B 0coGoii Opomiiope npod. I'1a-
3eHama; B Hocroganold JacTn
P. Acrp.Hax. Hmx. Kp. Jioo.
du3. u Acrp. rabrunga moopa-
BOK A M HeHcOpaBIeHHOIo
HOJyAuA NPAJAraeTcq e Rerofdo -
K OepemMeHHOH gacTn TOro ke
Kajzenjapsa, KOTOPhIH JoXmeH
ObITe  HeoOXO0XMMOH  mpHnaj-
Ae;KHOCTLIO OPH NPAKTHIECKHX

Puc. 36. - sauarnax. Coxmeunnif Tpe-

: e ' JIOJbHAK  MOEKET  CAYRHTH
TaKKe 1 A ONpepelerud HIMPoT. JJA 3T0ro HeoGX0AHMO OHDEXENHTH
nyreM ualGJiogenmii B TOM MecTe, reorpadmieckas LIipoTa KOTOPOTro
1I3BECTHA, §1.106YI0 BCAUNUNY 001010 Oedenun WKOAbL (HIKaJa HOIMHA
OBITL OpPUrOTOBIEHA OYeHb THATCABHO) H FENUMHOE PACCMOAHUC HYyAe-
6000 wmpuza (puiomenne III, 9).

Yy Jas Iywwe#t ycroilumBOCTH IOJBEIIGHHOIO NPEGOpA CIeAyeT ODYCTUTH
I'PY3 B COCYX C BOJOil Wam, ayume, ¢ jerteM. 4. A.
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ITaccasHEIX MHCTPYMEHT.

boraras mkoxa, pacuoraraiomaf CBOGOZHBIMH CpejiCTBAMH, MOKeT
M03BOANTL cefe MOIe3HYIO POCKOLIb, NPHOOpETd NACCAMKHBIH HHCTPY-
MOHT twx04bH0t0 munc. lloBTopaeM, 4YTo 9T0 — pOCKOIDb, TAK KAk
OOpAZ0YHBIE TEOXONAT IIH HPOYHAA ero MOJeNb, W3o0pamkenHad Ha
puc. 26, 27, 28 i 29, ¢ ycmexoum Mo:keT 3aMeHHTh HaccamHbll mHCTpY-
MEHT B BOHPOCAX ONpEeACICHHA BpPEMEHH M KapTOrpadui .nelda.
. HanGoxee moaxojarmum
npudopoM JAA IIKOABI MBI
cadTaeM [ACCamHBL HH-
crpyment ompubl [lIBaGe
(pme. 37). 9Jror cpasmH-
TeAbHO Hepoporodi mpuéop
OTaMYaeTes YCTONYHBOCTEIO,
OpOCTOTO  KOHCTPYHKIHY;
eJMHCTBeHHBbIl €ero Hejo-
CTaTOK, 9TO — OTCYTCTBHE
MHKDOCKONIYECKOr0 HEMpa-
BICGHHA [0 a3UMYTY B HMK-
HeM ocHoBanum mpubopa.

XPpOHOCKOIL (MeTpO-
HOM). __ _
3akanumpas TAABY o X S 9,
npudopax -AAd HSMepeHuA : lm”l”.-al

BDEMEeHH, MBI CYHTAeM He
JMIIHEM  00paTHTh BHHMA-
HHe ewe Ha ojamy mpméop,
KOTODHIM HepeAKo MpHAeTC:
m0JAb30BaThCA BO  Bpems B '

npakradecknx saparuii. Mo Puc. 37.

roOBOPIM 0 XPOHOCKOIE, T.-C. .
npufope, TOUYCKAOLIEM feJarh OrcdeThi Ha cayX. Ipocreiimmm u, 1o
HallleMy MHEHHIO, CaMbiM YAOOHBIM ABIeTCA XOPOLIO BLIBEPEHHBIA
MEeIDOHOM ¢ NOXYCeKYHAHBIMU yAapamd. CaMofeibHble e XPOHOCKOMBI,
ONHCAHABIE B HEKOTOpHIX EHAraX, OOBIYHO OKA3BIBAIOTCA Ha MDAKTHRE
MaJ0 WPHTOXHBIMIL




FTATABA V.
3 e M Jad. -

T'nob6ye.

Ilpa ommecasum 3emiu, Kak NJaHeTsl, OOABIIYI0 HOAB3Y MOKeT
0KasaTh YepHbIi rI00yc € c€eTbI0 TreorpadHIecKHX KOOPAHMHAT; JIfA
HarJAJHOCTH OoGbAcHeRH aToT riodye joxmer Ohrh He Memee 40 cu
B JuaMeTpe; KDYIM MePHAWAHHGIA M IODH3OHT MOIYT H He OBLITS,
He00X0AuM0 UMb, 49ro0bl OH OBLI MOKPHIT Takodl Kpackoll, KoTopas
He OCTaBifia Obl cIef0B OT KPYroB, NpOBefeHHBIX Ha rIofyce MeioM.

* Jlaa maramgaoro o0bAcHeHAd H3MeO-
HAGHMOCTH BeINYAHLI BHAHMOrO TOpH-
30HTa ¢ H3MEHEHHeM BLICOTHI HAOIIO-
AedAnd He qumHnM Gyfer HPHUTOTOBATH
mpocroif npubopunk, H300pameHHBI
Ha puc. 38; OH cOCTOMT H3 HPOBOXOY-
HOTO CTep#HA, HO KOTODOMY Hepewme-
[[aeTCA BA:KMM ¢ NPHEpeIeHHOl K Hemy
HA IDapHHpEe AIMHHON IPOBOAOKOH, HA
nociefneli, B cBOI0 09epeis, mepeme-
maercA NHINAADHE CO BCTABIGHHBIM

Puc. 38. MeJOM ; NUIMHIDHK 3a:KUMaeTCA Ha OPo-

BOJOKe Haji MECTOM ee KacaHus K Iio-

Oycy. Bpamas crepiess, Mb HOIYYHM HA HOBEpPXHOCTH riofyca

OKPYMHOCTH, COOTBETCTBYIOIIYI0 ONpEJeACHHOMY MOJOKEHHI0 BEpXHero
sampMa (UmOXOZeHHe ria3a HaGaogarext).

Yro0bn1 mOKasaTh COOTHOLIEHHE Pelbeda 3eMHOH KOpH H ee mapo-
BHAHOH ®OpMEI, O9€HL HATIAAHON ABIAeTcd cTeHHad Tabiuua, HapHCco-
BaHHAfA HA XO0ACTe HIM BWKCATHHE; JAA ITOTO Gepercd I010CA, INAPHHOM
okoxo %/, apm.. ® jigHOH okoxo 2!/, apm. W IpHEpEmIdgeTcA K Jerkoii
AepesAHHOR pame, HA Xoldcre BHU3Y HPOBOAMTCA YACTh OKPYHRHOCTH
pagaycoM B b MeTpoB. MacigHpME mid KIeeBBIMH KpackaMu pHcyeTed
3eMHAad KOpa M BO3AYIUHAA 0GO0I0IKA.

Pocy4, Heo0x0amM0 BHIHOJHHTh HA TAliume CIeIYIOUIM® AGTAIH:
n300pazan paspes cylId, HADHCOBAThH TOYHO B MacmiTabe BhICOTaiimIyio
ropy Ha semie — Isepecr (8,8 M), 9T0 BHIpasHTcA Ha TaGIuOe BelH-
ggnoii 0,7 cM, 3areM OTTeHHTh Kpackoff Ty ee ToImy, rie HO reo-
TEPMHIECKONY rpajyey Aoimma Onirb remmeparypa B 1000° C., r.-e.
TIe ropHbie HWOPOABI HAXOAATCA B PACHAABISHHOM COCTOHHHH, 9TA TOI-
muBa Beipasured 2,6 cu. Pucys paspes okeama, mokasaTh HauGoab-
mylo ero rayomay (9,7 EM—Yy Ouinnomacknx ocTpoBoB), FIyOHEA
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ara seipasprea okoxo 0,8 cu.t'). Isofpamas Bo3jymEYI0 000J09KY,
HAJ0 MOKa3aTh HOCTeNeHHOS @e HOTeMHeHHe KBOPXy H B DAacCTOAHEH
20 em (250 kM oT 3emim) mepexoi B YepHSIf ILBeT, HA TOH e
BEICOTE [IOKAa3aTh HAJAIOMIHEe 3BE3AH W HHSLOMe IOJOCHl CEBepHBIX
cagamii. B paccroammn 1 em (orozo 12 xu) noxasarh HoJomKeRde
poicEX 001admBIX caoe (mepmerbie o01aka). 3aTeM HAapPUCOBATH
BRICIIAA HOABeM METeopOJOrM4eckHX IMapoB — 30HX0B — 2,4 cM
(30 ®u), o6bIkBOBERHBIX aspocratoB—0,9 eM (okozo 11 xu) u mereopo-
aorndeckux 3uell 0,5 cu (oroxo 6 kM), Ommcannyio rTabauny ¢ 6Oxb-
moii oxorToii BosbMeTcd BRHOJHNTH A000H y9emHE, CHOCHO BAajeiompmii
RHCTLIO. ,

Pasymeeres, vem Goibmie Oyier B3AT pajuyc, Tex GoJblIe BHIHIPaeT
HATAAAHOCTD TaGIMIBI.

IIpnbop pas AOKas3aTEIBCTBAa BPAIXOHHS 36MIH
. OEOJIO OCH.

Hagnem c¢ ompiToB, HPONSBOAMMBIX NpH HOMOUIIA HeHTPOGemHO
MammAsl. JToT mpubop sABAgercA Heo6XopwMOH HPHHEAZISHKHOCTHIO
IIKOABHOT'0 - ®H3AYECKOr0 KabWHera, HO AXA TOTO, 9TO0OBI OH MOr OBITH
n0Je3eH H ODH MPOXOmASHHH KOCMOTDAd®HH, k HeMY HEOOXOXMMO HMETH
COOTBETCTBYIOIMIT JONOJHATEAbHBIH HAa00p, KAK-TO: AMCK ¢ HPOBOXOY-
HOif Ayroil ¢ mOjBeMEHHALIM HA HATKe IMAPHKOM — A AEMOHCTPHPO-
BaHMA HEH3MEHAEMOCTH HIOCKOCTH KawaHua maarAnka (ombir Pyro),
cTeKIdHHpIi Imap, HamoXHemmsli wa !/; moakpamesHO# BopoH,— 1A
AeMOHCTPHPOBAHMAA BANAHNA UenTPoOexHON cHILI HA pasHuOy riyome
9KBaTOPHAALHEIX H NOJADHBIX OKEaHOB H, HAKOHeN, KOABNO H3 TOHKOK
MefHOH HOXOCKM, CBOOGOAHO HANeTOE OTBEPCTHAMH HA CTEDPHEHD,— LA
AGMOHCTPHPOBANMA BIHAHHA IeATPOOeXKHON CHABI HA ®OpMY 3e€MiIn,
Onncamssili HaGop mKEoNAa MOMET NPHTOTOBHTh N CBOHMI CpPeJCTBAMH.

Ounsir dyko B Goxpmiom macmrale He TPYAHO MOKAsarh B IIOGOM
HoMelleHAA: JJA HTOro HA TOHKOH mejesHoll WaHM CTaibHOH HpOBOJOKE
nojsemusaercd rpys. I'py3 Hpome Bcero HPHIOTOBATh CIeXYIOINAM
o6pasoM: OepyT JBe OJWHAKOBbIe RecTAHLIe Bopogkdm @ (pue. 39),
OpAOAABAIOT UX IMHPOKUMH OTBOPCTHAMYU, YAAMIB OpPEiBAPHTEIbHO PYIKM
M [pOUYCTHB dYepe3 y3k0e OTBepcrHe OAHOH W3 HUX HPOBOXOKY, KOHEN
KoTopoil sakpemiserca B AepesamEoii npoOke. Yepe3 gpyroe oTBep-
cTHe BODOHKH HANOJHAIOTCA HECKOM M Apo0blo, MOCAE 4Yero 3To
OTBepeTHe BaKphiBaeTcA NMPOOKOH, K HmeHTPY KOTOpoif mpHKpenadercH
TOHKaA cmuna, gimaod oxkoio 10 cu. Perucrpupyromeil moBepXHOCTHIO
MOKET CIYHKHTh KYCOK JHHOIEYMa ¢, WSOrHYTGIi 10 Ayreé ¢ pajimyco,
COOTBeTCTBYIOIIHM JIWHE MAATHUKEA, HOCIE Jero BCA IOBEPXHOCTh JHCTA

D) B_}.mom E-)Bepecra u HambGoapmad rayGuHAa oXeaHa B3ATH 03 «Annuaire
astronomique» K. ®ramMmapuona, 3a 1917 r.
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UOCHINIA®TCA TOHKMM caOex MecKa. Ha yskmx Ekpasx Imera crepyer
OpeiBapuTe bHO OTMETATh MO0 KIACCHOMY TDPaHCHOPTHADY IPAagyCHI.

Hoxsemmpars MAATHWK BFITOJHEE HA
KapiaHoBoM moasece (pme. 40), xora npu
BHAYATENLHO jaMHe mpoBoaokm (0oXee
3 MeTp.) ero oTcyTeTBHe 0COGEHHO HE OT3HI-
BaeTCA Ha HArIAIHOCTH OHBITA.

Masrunk caepyer nyckars, mepe:xnras
HATH OT OeTIH, ROTopo# mpegBapUTeAbHO
ObI OTTAHYT FPY3 W HDHBA3AH K mPOIHOH
mogeTaBke 1),

, T'osopa o6 ombire ®yko, Heanda He
K YOOMAHYTs 00 OZHOM HeAOpa3yMeHHH,

Pue. 39.

VIODHO UapalieM Ja&ke B HoBefmmnx ydJeGHHKAX ROCMOTpa®UH: Mbl
ropopum o 3akone Dopa, 0 KoTOpoM, eCIH MHOTAZ H YIOMHHAETCA, TO
KaK-TO BCKOIb3b, HPHYPOUMBAA ero HCKINYHTeIbHO K OODACHOHHI)
: KPYTHSHHI NpaBbiX OeperoB per (mepmima-
HaJbHO TeKYIINX), d MeMAY Te, HTOT SAKOH
B 00Jee COBepIIeHHOM BHJe, T.-e. HPHIO-
JRIOMBIE K 2f000MYy nanposieHuio, ABIAETCH
HpeKpacHbIM 10 CBOeH HATAAJHOCTH MOTOJOM
Al 00pAcHeRAA IeJoro paja Asienuii, Mpo-
UCXOAAMAX BCIGJCTBHC BpAalleHNA 3eMJH
0K0JO OCH.

Ja opoctur Hae¢ wgWTaTeib, eCIH MBI,
BPEMEHHO YKIOHHBMHCH OT HpAMOR Hameit
3aJ]a9H — OMHUCHIBATh TOABKO HpUGOPSI, COBep-
maoM  SKCKypcHId B 00IacTh TeOpuH W
OT9ACTH METOJAMKH [penojaBaRHA KOCMOrpa-
omi. 3akon bapa (ony6auxoBanssiii B 1858 r.
B «Mopcroy COOpHHEE»), KAk H3BECTHO, 12~
CHT, 9T0 BCIGJCTBHC BpAaIIeHHsA 3eMIH OKOXO
Poc. 40. OCH, BOJA MEPUOUAHAIDHYIZ PEK CEBEPHOTO
noxymapud, CTpeMAch OTKIOHATHCA BHPABO,

[

1) HaraageocTs ONHITA eme 0olee BEIATPAeT, ecid HA IPALYCHBIE M HOXY-
rpaAyCHBE OTMEGTRE HOCTABHTh BEPTHRAILHO TOHKHEE AepeRAHHBIC HMuamHipmku K,
KOTOpHE OAHH 8a ApyraM GyAyrT cOEBATHCA MAATHUROM.




— 39 —

cuibHee MOIMBIBAeT Lpasblifi Geper pekm, BCEGICTBHE 4Yero mpaenlif
Oeper vame ObiBaer kpYyThiM. Iloxomenme, BhICKasamHOe AaKa/leMHKOM
K. Bapowu, Opio eme paspmie omyGamkoBano Kopuoiucox B &OpMe
meopeMvl  OMHOCUMEIbHOL0 08UJICeNUR, W3 KOTOPOH HEOHPOBEPKHMO
BbITeRaI0, Kak CIejCTBHE, 9T0, 61arojapsA BpauieHHI0 3eMAH, OTKIOHEHUIO
NOABEPHKEHO BCAKOE TPOPH3ORTAILHO JBIGKYIIEECH TEN0 HE3(EUCUMO
om Hanpasaenus 06uvicenus, H 9T0 OTKIOHAIOMAA CHIA 3aBHCHT NAMID -
OT CKODOCTH .JBHKEHHA Tela Ii 0T reorpacnyeckoil mmporsl. B ceBepHOM
HOJAYIIAapHK OTKIOHeHHWe HampasieHo BmpaBo. ba6mus B 1859 r.
NO0Ka3ak, 970 HoXOAKenHe hopHoInca BNOIHE NPUAQKNMO K pekad ¥ npm-
TOM KO BCGM peKaMm BOOGIIe, nesugucumo om ux nanpasichui. Teopema
Hopmoamea riacur, 9To pas HaOpasieHie H CKOPOCTH aGCOAIOTHOTO
ABHMeHHA TeJa CrpeMATcd COXPARATLCA, a INoJ JABUAKYIIHUMCA TEXOM
3eMHa# HOBEDXAOCTh IOBODAYHBAGTCA, OMHOCUMEAbi0 HocuiejHell Texo
MeHAeT MecTo. .

ToxoxnB B OCHOBY 9TOT HPHANWN, MBI ‘JerKO H BHOJHe HATIAJHO,
0e3 BCAKAX MeTOJMYeCKAX yxdmpenwdil, o6bAcAny Heuiil paa Apienui t).
- Ilpoegen amajormi MemAy OTKIOHEHHEM TODH30HTAALHO ABHAY-
muxcd Ted W ombplToM PYKO ¢ MAATHHKOM, :

BooGpasny 3emiio Bpamaomeroca ¢ 3aDaja Ha BOCTOK, 3eMHYIO
0Cb, IIOCKOCTh, KacareibHYI0 'k Mecty HaOmogenia. [Hoxommm, dro .
MecTo HaOIIOZeHMA HAXOAHTCA HA ceBepHOM Hoaioce. (Ch ropM3oRTA
coBHajaeT ¢ ocbio 3eman. l'opH30HT, HOBOpAYMBAACH BMECTe ¢ 3eMuell,
T.-€. HOBOPAIHBAaACh OKOJIO OCH, HOCTYNATEILHOTO ABHMKEHHSA He HMeer.
Hyers temeps mecro JemnT Ba 9kBaTope. llpm Bpamemmu 3emu
IOPH30HT HEPeHOCHTCA NOCTYNAaTeIbHO, HO BpPAamMaTelsHOr0 ABHAKEHHA
OK0I0 cBoeil ocm me mmeer. Jna mecra, Jemaimero Memay 9KBATOPOM
H HOJIOCOM, FODPU3OHT 00AaiaeT ABYMA ABHKCHHAMH — BPaUIATeJbHEIM
OKOJO cBOefl ocH 1 nocrynareibHBIM BOKpPYr 3emHoil ocu. Ilomecrus
HAaX FOPH3OHTOM MAATHAK H 3aCTABUB ero Kavarhbed B X000l HIOCROCTH,
MbI, ecTEeCTBCHHO, He 3ameyad BpaleHHA FOPH30HTA, NPHOUIOEM OTKIO-
HeHH® He HJIOCKOCTH, 2 MAATHNKY, MemRIy TeM, Kak, HA OCHOBAHHH
BBIMIEH3J0KEHHOr0, TOPU3OHT (B CPOJHAX MIAPOTAX) HENpepHIBHO Bpa-
IAeTCA TO HANpaBieHHI0 NpPOTHBR dJacoBoii crpeaku. Mraw, ece dexo
8 MEOICHHOM, PAGHOMEPHOMN NOBOPAUUBAHUY L0PUSONMA CO BCeMU
MOUKAMU U AUHUAMYU, C LUM HCUSMEHHO ceAsannuiMw. Bee uzlo-
AeHHOe [eIMKOM OTHOCHTCA M KO BCAKOMY Tely, ABHRYIIEMYCA B ropi-
30HTAIBHOM HAOpasleHHH, OYAer N 3T0 CHAPAJX, JaCTHI[HI BOJBI B peke

r

Y) Rar mpumep yXumpeHH:A, YKamKeM. A LURIOHLI, NPHBOJMMBIE, KaK IOKa-
3aTeIsCTBA Bpamenys 3eMid OroI0 ocd. YroOnl OOGBACERUTh NPHYIARY OTKIO-
HEHAA BO3XYX3, IBHKYMErocsA mO mapalleJdn, Dpu0eraloT K BHIMBICIY,
00DBACHSA 3TO OTKIOHCHWE BIMAHWEM OTKIOHHBIIHNXCH MaCC BO31yXa, HPHTEKAIO-
IAX B MepEXHAaHAIbROM HNANpaBAeHHH, YTO HEBEDHO C METEOPOJOTHIECKOH TOIRI
3peHnd, Tak Kak HEHNpeMEeRHO CKa3ajach OBl pasHOna B Yraax OTRIOHeNHs
BETPOB, YEr0 HE 3aMedaeTCH. -

5
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WM BO3AYX B OHKAIOHe NJN aATHOUKIoHe. [r0 KacaercA woumue-
CTBOHHOH CTODOHBI BOHPOCA, TO HE TPYAHO 11yTeM HECIOKHBIX BHIYH-
ciennil HaiiTH BeMIYMHY YIXA LIOBOPOTA FOPH30HTA B TOHUCHMNE, OJOMKHM,
1 cexyuini BpemcHu. Hazpas 4epes « yrox moBopOTa 3eMAH 3a TOT &e
NPOMCKYTOK, MBI YBHAMM, YTO MCKoMbIH yroax 6yjer pased « Sin o,
rie ¢-— mapoTa jauHoro mecra. He tpyaso BbImeauTs M 0MIKAO-
HANUWCE BAUANUEC BPOWEHUA SeMAN HA FOPH30HTAABHO ABHIRYIIGECH
Tel0; 9TO TAK HA3HIBAEMO® NO-
80POMHOE YCKOPEHUE BRIPAKALTCA
CIEAYIOMM PaBeHCTBOM:

2 = 2« USin Q,

e o — yrI0Bag CKOPOCTH 3eMiH,
U — cxopoers ABmKeHHs Tela,
©—MIHPOTA MeCTa.

A3 nprBeserHOr0 paBeHCTBA
BHABO, YTO £ BABHCHT JHDIb OT
U n o, 0O mpsMo HpomoOpmuo-
HalsHO U n Sin ¢. Jiag skBaropa
3Ta cura npeBpamaerea B O,
a paa mosocoB — B 2alU. Jia
CeBEPHOTO HOAYINAPHSA o CIATABTCA
OOJNOMUTeNbHBIN, TAKOBLIM K
Hoxydaeres M o, JAf WKHOLO a—
OTPINATeALHBIN, I £ HOXyYaercd
OTPULATCILHBIY, T.-€. CHIA jeli-
ciByer BIeBo. MbI He UpHBOAMNM
_ 3iech Mogpo0GHO BCEX BHIYICAC-
o ‘ ==\ Bull, — HATEpecywInueca MOIVT
L _ __| pafitn nx B erarse npoo. II. I

Pre. &1. bpoynosa «Bimauue Bpamerna

3eMAIl Ha pasMbiBagHe Oeperos

pek», uoxemenuol B 1 sem. «Tpyros ofmeerBa seieBefeHnAy», H3la-
Bapmuxca npu Herporpajickon yrmsepenmrere.

U3 kparkoro wus.iomeHMs BHAHO, HACKOABKO HpOCT W HArAAfeH
VKa3aHHbIH Merof -— npulomenrne TeopeMs! Kopmoamea. Mia maxocrpn-
pOBaRHA YKAsaHHOro crnocofa MOMKHO NPATOTOBHTH CAefyIolNee HeXHTPoe
apucoocodaenye.

Ha oObikmoBeHHBIN reorpagnyecknii rrofye (03 Meralimdecknx
KPYroB) HakIajpiBaeTcsi OyMamkuslfi KoHYC, 0OPA3YIMIYI0 KOTOPOro
cocraBager npojoxxkennviii mepuamam (pue. 41). Komye mnpuroto-
BIfETCA € TaKuM pacteroM, 49ro0bl ero OoKoBaf IIOBEDXHOCTb OBLIA
KacaredbHOH K JaHHON Hapaiieiu; Axd 9Toro Ha Oymare OpejBapH-
TeJAbHO HAHOCAT MEDUAMAHBI H HANPABIGHHE UIOCKOCTH KA9aHUA MaAT-
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gaka (puc. 42). CrieemBbill KOHYC ¢ cBoell BepluMHOH HpUKpemiaetcs
K J[epeBARHOMY DHIHHADEKY b (BampmmMep, X Karymke oOT HATOK),
B BEDXHIOI 4Ya4CTh €r0 OTBEPCTHA NIOTHO BCTAaRIAETCHA AepeBAHHASA
Iajodka ¢, 3 B HUKEIOWN 9JaCTh ~ KYCOK KpyrZofi pesmssl. Omnmcan-
HBIM DpHOOPOM HOIbSYIOTCA cCIelylomuym 00pasoM: Jepka KOBYC 3a
NAI09KY JeBoii pykoii n Hamu-
Mag pesmHOli Ha BepmAAY
ocn rirofyca, npasodl pyroit
BpamaioT riobye, MOABOAL
BbIOpaHHbI DYBKT Ha JAHHOH
mapaliels  HociefoBaTelbHO
TOJ MEpUIHAHE! HENOABARHOLO
KoHYCa. Yribi BaKOHYCe, COCTA- -
BIGHHBI® KOPOTEKUMH IMHHAMH
¢ BanpdByeHHEM MEDHIHAHOB,
M YKaRYT [OCIejOBAaTeIbHOE
Kamymeecd OTKIOEEHHE IIO-
CKOCTH Ka4aHHd MAATHHKA WO
HanpaBIEHNIO 9aCOBOH CTPEIKH
(B cesepHOM  WOIYIIApHH),
BCIe[CTBHE HEPEpbIBAOTO Bpa-
IMeHHA TODPH30HTa JAHHOIO
OyEKTa B OOpaTHOM  Hampa-
BIGHUH; TOT &e HpPHOOp mMOKa-
XeT, 9T0 Yrod OTKIOHEeHHHA Pre. 42.

NIOCKOCTH KA49aHHA MAATHUKA

AIf CPOJHHX IIMPOT, COOTBETCTBYIOMHI mOZHOMY JOBOPOTY raoGyca,
He 6yaeT— 360°; n3MepuB ero TpaHECIOPTHPOM N Pa3ielns Ha 24, moaygum
BHAHMOE 9YaCOB0O€ STEIOHEHHWe MIOCKOCTH KAaYaHHA MAATHHKA JIA XaHAOH
napaizesn. Ilosesno mymers emie u moimb GyMamHbIf EPYr ¢ Takmm
/e DPHCYHEOM, KaK HAa KOHYCe,—JJd ODBITA HA MONIOCe M YSKmil
OyMaKEsifl NUINEAD © PajNycoM, DaBHLIM pajmycy raofyca, H ¢ Bepra-
KalpHGIMH IMHHAMH Ha er0 MOBePXHOCTH — JJd ONBITA HA DKBATOpe.

IIpr6op nIA OOBACHEHNA CMEH BPEMEH IOXA.

OO6BI9HO 9TOT BOHPOC B YIe0HUKAX TpAKTyeTcd He ¢ JOCTaTouHOM
ACHOCTHI0, MOYEMY OH H sABIfETCA HEPeJKO0 KaMBeM MpPeTKHOBEHHA
LI MHOTHX HpenojaBaTeleii, 0c0GeHHO OpPH BEIACHGHAH BONPOCA B MIAJ-
HIAX KJIaccax IIKOIBI.

OO0bIKHOBeHHO B YI6OHHKAX T'OBODHTCH, YTO BpeMeHa Ioja SABHCAT
OT pasiMaHoffi HPOJOLKUTEIPHOCTH COIHEYHOTO CHAHHA H OT HAKIOHA .
' GOJHeYHBIX Iy4Yell K ropuUsoHTY, TakuM oOpasoM CAeACTBH® BHIABHTACTCA
Ha DepBblif mIad, a npAIMHA, T.-€. HAKIOH 3eMHON ocCH K 3RINOTOKe
M DapailelbHOE €e HepeMemieHde, YOOMHHAGTCA IMMb MEMOXOioM 0es
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BCAKOI'0 nonqepnnsanm}; HaM Kamercd, 9TO 3T0 H ApIAeTcA upuuuHOli
sarpyssenuii. Hamm yme MHOrO JeT NpakTHKyeTcd € OJAWHAKOBHIM
BCerJa YCIeX0M HeCKoIbkO HHON MeToX 00BACHEHUA, IPH KOTOPOM NYTeM
o0Mena MHCHMH BOCOMTAHHHKH CAMOCTOATEILHO HPAXOAT K OKOHYA-
TeIbHBIM BLIBOJAM O HOPMIMHAX BpeMeH Toja; AJg aTolf merm Oblx
CKOHCTPYHPOBAH COOTBETCTBYIOMMI - mpHOOP — BHIOU3MEHERHHIH Tel-
Iypuii (pume. 43).

Jrot mpulop, HecMOTPA Ha CBOI0 HIPOCTOTY, AaeT HATAAHOe Hpel-
cTaBieHWe O HOpUIMHAX CMeH 3eMHHIX BpeMes roga. (yiHoers ero
yeTpoiieTBa 3aKII0YAeTCd B CIGAYIOMeM: B JepeBAHHYI0 HOZCTaBRY «
BOUBaeTCA MOTaLIMYeckUil crep:keHs d, Ha CTepieHs HAJEBAETCH MEIHAA
TPYOKa ¢, E KOTOpOji OpuUnagaa NPOBOIOKA ¢, Hecylas Ba KOHUE MeIHYIO
TpyOky f. B TpyOky BeraBiferca crepmeHb C mpHOasrHoll Ayroff o,

O

U~y

(1 » Jmm

C N
' Puc. 43.

Ayra cua0meHa yIIKaMH, B KOTOpPble [OMEMAeTCA KOJBLO X, Hecyiee
seGoxsimoft semHoft riod6yc. DBrarogapsa moxoGHOMY mpocTOMY HpPHCHO-
cobxenmio, semMuoif ocm MoxHO npmiasaTh Af06od nakiom. Humanmit
KOHel, CTep:HA CHA0KeH roJoBrod pim yZoOcTBa Bpaulesus.

Ha Bepxy oceBoro crepmma ¢ npuEpemadercd Imapumk S, 1300pa-
AKaomuA coxdme; TOria NPOBOIOKA ¢ H300pasuT oluH M3 Iy4eii
B NIOCKOCTH SKINOTAKH, HAYWEX OT corama. Bpamaa raolye sa
CTepeHb M mHepemMelNaf ero och B3aMMHO HApalleJbHO BOKPYr HOA-
cTaBkH (XA COXDAaHeHHA ITOYO HANPABAEGHHA K IIADPHKY S NpANAKBAETCA
HanpasIMomuil cTepmens), 1erko 00bACHHTS CHEHY SeMHbIX BpeMeH roja.

JdroT HpuGop Aaer BOSMORHOCTb HArIA(HO OOBACHUTL CMEHY BPEMEH
rofa 0OpA DAasdH9HbIX MOIOKEHAAX OCH I[NaHeTH OTHOCHTEIBHO e
op6ursl. [locraBuB ocs BepTHKAILHO, YICHAKYM CAMOCTOATEILHO ROHAYT
A0 BbIBOJA, YTO HDH STOM YCIOBMN KamAOH mupore Oplro Obl NpHypo-
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YeHO II0CTOAHHO® B TedeHHe MEIOro roja KIUMAaTHIeCKOe YCIOBHe,
T.-@., IPYraMu croBamd, Be OplI0 OBl CMEH BpeMeH roja. A

Iepecrasus raoGyc Taxmm o6pasoM, 49ro ero OcCh CoBHANa GbI
¢ 9KIMNTHKOH, H Depewemas ee mapalleibHo, He TPYAHO YOelHTHCA,
Y10 Opousomro Ob1 ofpaTHOe ABIGHHE — COXHIE MOTI0 Obl OLITH BO
BCEX MHUPOTaX B 3¢HUTE WIN HE BOCXONUTH COBCOM, T.-e. BO BeeX

i T BN . '

. Pne. 44.

TOYKAX 3eMJII BDPEMeHa rofa pesko Obl MEHAIMCH— OT HOIADPHONH CTYHH
0e3 COJHDA JO DKBATODHAABHOIO 3HOA, 4TO TAKKe HE HabJ0jaeTcA HA
gemie; TakuM o0pasoM, yYeHHKH HPHXOAAT K OKOHYATENEHOMY BBIBOAY
0 DpOMEKYTOYHOM HOIOKEHUM 3eMHOH ocn, T.-e. 00 €€ HaKIOHe
K 9KJMOTHKe, BEIMYHHY e HIKIOHA BBIMCHAIT DYTeM IMIHBIX HaGIIO-
AeHufi B XHYW PABHOACHCTBM H COXHUECTOAHNH (MepHAHAHHBIM IPEOOPOM
II THOMOHOM); Ha IapalielsHO€ NepeMemeHue 3eMHOH ocH YKa3biBaet
HEH3MEeHACHOCTh HONOKEHNA HOJHCA MHpA.

“
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U xes npubopa, onncanuoro ke, npuaajrexnt ®. H. Kpacukony
(pme. 44). TxaBayio ero JacTh COCTaBIfeT CTOKIAHHBIH IIap AMaMerpoM
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okoxo-20 cu. Ha mape BpirpaBupoBaBa reorpadmyeckad cerp W Hapu-
coBanpl gepmolf xpackoli marepmkn H ocrpoBa. IIpm camojelbHOM
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UPArOTOBICHHN NpPHGOpA (HEKIIOIATEIHO XA JHIHOTD YHOTpel.Jenns)
MBI DEKOMEHAYEM ¢mocod, usjoskeHHplf Ba CTp. 4, rjie TrOBOPHIOCH
0 OpNrOTOBAeHHII TreorpadmIeckoro riobyca u3 ecraporo. Pasamna
COCTOUT JHIIb B CIGAVIONIEM: INAD MOKpHIBaeTCA TOHKHM cIOeM Hapad-
®HHA HIN BOCKA, BaTeM, HPHCTaBMB NIy K MalIoHY, . BpalleRuHeM
NeHTPOoGe:RHOH MAIIWAbI HAHOCHTCA TeOrpadudYeckas CeTRA W IHMYTCA
IEGPHI JOIroT Ha DKBATOpE, HOCI6 d9ero Imap CHEMAeTea ¢ OEHTPO-
OeRHOH MAMIMHEL, ¥ BCA COTh H MU®DHI MOKPLIBAIOTCA OCTOPOAKHO MATKOH
KHCTbIO PacTBopoM (50°/,) niaBAkoBoii KWCIOTBI, MHHYT Jepes 5 1map
TIIATeJ5HO BHIMBIBACTCH BOJOM,
H ciyofi mapasenHa yiaiaerca
OyTeM OCTOPORHOTO HArpesa-
HEA mapa. oaTypH! MaTeparoB
HAHOCATCA TYIIbIO, CaMble Ke
MaTepHKw II OCTPOBA HOKPEI-
BaloTea 4epHOi 3maneBoil Kpa-
ckoli. [Ipurorosremaridi omn-
CaHHBIM CIIOCOGOM IHap mOMe-
maercs Ha MOACTABKe,. HA
BepXy moc.reXHeil yrpemgercsa
MaleHbKan JaMIOOYKa OT Kap-
MaHHOTO @OHApA (IAMIOUKA
A0I#HA OPUXOIAIHCH B NEHTDE
mapa). JICMeHT MHOMEeIAeTes
BHUSY IOJACTaBKA MIH COORY,
KaK MOKasamo Ha pue. 44.
Jl1a saraageoro o0bACHe-
HAA HJEH RapTOrpasHIecKoi ‘
JPOEROAN U3 MPo3padaoii Gymarn (BOCKOBKE WIM KaIbKH) IPHTOTOBIAETCA
KOHYC—J I KOBMIecKol npoeknun (puc. 46 —1) m nuameAp faa npoexnum
Mepraropa (pme. 46 —1I), a1 upoernmii cTepeorpaemaeckol, opro-
rpa®H9eckoii W THOMOHIYECKOH MOMHO IPHTOTOBATH HeOoabimoif sxpaH
(MOIAPHBIe MPOGKHHE XOpOINO AEMOHCTPHPYIOTCA HPAMO HA HOTOIKe).
YuorpeGienne npmOopa mokasano ma puc. 46 (I, 1, 1l u IV). Braro-
zaps cBoefi HarIAXHOCTH, OPHOOD STOT 3acIViKHBAeT 06000r0 BHAMAHWSA,
T4k KaK JaeT BHOJHe fACHOe WoHATHE 00 mHIee KapTOrpadHICCKHX
IIpOeRIuif.

Pne. 46—1V.

IIpEGOPE, HIAIOCTPUPYIOIHE KOKa3aTOIBCTBA
BpallleHud 36MJIM BOEDPYT COJHIA.

Ipocteim mpuemocoGrenueM E IEHTpOOeAHOH MaNIHHE MOKHO
HArIAJHO IWOKa3dTh NApPalIakTHIECKOe CMEMeHHe 3Be3Jbl BCAENCTBHE
rojfloBoro asmmenns semim (pme. 47 m. 48). B 3amum nearpoGemmoii
MamIMHbl BCTABIAIOT NIMHHBIA MeTallndeckuti CTepmeHb Mid CTekIAH-



HYI0 TPYOKY; BHH3Y CTepmHA OCBIKHOBEHHBIM XHMUYECKHM 3aEKUMOM
OpPUKDIIAETCA cBe4a ¢ WIM HSIeKTPHYecEull ®OoHApUK; K BepXHEMY
KOHIY CTEDHHA NPHKpenIfercA ABOAKOBBINYEIAA I64eBHUA ¢ GONBIIMM
DOKYCHBIM paccrToAmueM (MORHO BOCHOIB30BATHCA CTERIOM OT OYKOB
114 AaibHO30pEEX). Crerio momemaror Haj crepxner. OT HETOIHAKE
cBeTa ¢ (3eMIf) HAa HOTOIKEe HOIYYAETCA Saiiyuk (HPOGKNUA 3BESLHI 6),
KOTOPbIii IPH MOJIEHHOM BpalUIGHHY [EATPOGeKHON MAIIMHE OHAMIET Hi
OOTOJKE OKPYA&KHOCTb, PN YeM ayAu- :
TOpHA HEeTKO NOAMETHT, YT0 ABHC- : /
HHe SeMIM N HepewemenHe 3aii- '
9HEQ—OPOEKMUHA 3BE3AI, OPOUCXO-

Pue. 47. Pne. 48.

JAT B OPOTHBOMOJOKHBIX HanpaBIeHnax. BoiAyB cTekno H3 sammuma u jepxa
ero B MOJoKeHHH d, HETKO 3AMOTHTh, 9TO B3aHUME HA CTEHE OMMMIET
SIIMNC, A B MNOJOKEHHH ¢ — npamylo. ToT e mpmGOp MomeT HOKa-
3aTh, B YeM BaKI09aeTCA OTINYHE a6eppanioHHOrO IepeMelIeHHA CBe-
THIA OT HApPaJIARTHYECKOro (CYmHAOCTs abeppalmoRHOro ABIGHNA AOJLKHA
OBITH NIPeJBAPUTE]bHO BbIACHEeHA). JJId BTOr0 CTEKI0O ¢ HOMEMAIOT
H@0 UCTOYHHEOM CBETA, TOTJA, OPH BpamieHWH HEHTPOGEKHON MalldHbI,
- 3aliYAR HA MOTONKe ONMCHIBAST HEGOILIIVIO OKPYKHOCTb (HOYTH Hemo-
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ABIREH), T.-e. NPOHCXOJMT JABIGHIe, KOTODOe uMeio (bl MecTo UpI
HEMOJBIGKHOCTH 3eMNI. S3aTeM HOBEDHEM BaKHM €O CTEKIOM TaKHM
oGpasoM, d9t00b1 cmepicenb om cmexaa Ke 6ol 6 00HOU NAOCKOCMU
C 3GICUMOM UCMOUHUKE ceéema, 11 OyieM Temepb Bpamarh HeHTPoOeH-
HYI0 MAMAHY 6 CMOPORY OMKAOHCHUA CMEKAQ, TOTXA MBI YBHANM, 9TO
pazayc Bpamienua 3aifianka cral 3@audTeIrBo (oabmme, HO LOYTH He
W3MEHACTCA ODM YBEINYeHHH Yrla OTKIOHEHMA BEPXHEr0 CTep:KEA OT
3akpMa; jalee, He TPYAHO 3aMeTUTH, 4YT0 3afiYuKk mepeMelnaeTes B TY ke
CTODOHY, B ROTOPYIO JIBHKETCI H LICTOYHNK cBera (mpuiomenue II1, 10).

TAABA VI
Coanue, NYHa ¥ ILIQHETHI.

CoaHedHadg niaaEmcdepa.

Ulpm usayuenuu BUAMMOTO OZOBOrC NEPEMENMICHUA COXHLA UO HEGeC-
OMY CBOLY NOIe3HO HMeTh NOABHMEHYIO TaGIuIy — COJNHEYHYI0 MAaHI-
ceepy. .
Iy Tabauny yaoGHee Bcero Bsarh H3 «(CGOpHMEA 3313y 1O KOCMO-
rpacii KaMeB b MKOBAY, K KOTOPOXY OHa IPHAOZEHA B KOHI® KHATH;
Ha erp. 53, 54 cOopnmka guTaTelb Haliier omicaHHe ee DPUFOTOBXENIIA
Il DOAb30BAHHA €1 '), .

Oxuo Bpena v Purxepa (Ilerporpan) mosmno OblI0 KYUHTb rOTO-
BYIO NJAHUCOEpY, [BAMIHO NpUroToBIeHmylo, cucremsl N. Loskay
(Budapest). -

Omucasnan Bhime Ta0IMma jJaerT BOSMOMHOCTH OHDENEJNTH [idA
3aJaHHOr0 YMCIA: MOMEHT M TOUYKM HA TOpPU30HTe BOCXOJAa H 3aX0Aa
COXHI@A N HPOJOLKHTeIbHOCTh AHA H HOYIL

CoaHednyo nIanuceepy Ee TPYAHO HPHLOTOBUTH I CAMIM Y9eHH-
ra (pme. 49). Ha uversipexyroibHoM Kyeke GpHCTONLCKONO KapToHa
HAHOCHTCH OKPY/RHOCTh NpPON3BOIbHOrO paimyca (okozo 10 — 15 e)
Il BO3MOZHO ToYHee pasxensercd Ha 360°. SareM NPOBOAATCA IHHIN
P, Py — ocw mupa, £Q — uebecupiit sxkparop n KA — sxamntaca. Mg
HAHeCEHUA BUIIMBIX Oyreli COJANA DPHTOTOBIAIOT BCHOMOraTCIbHBI
yepreA (mpole HAa TOM ke depresRe, HO MOKHO M OTIEIbHO) CIGLYIO-
M 00pasoM: COeANHAIOT DpAMBIMH ImumaMn ab, de, fk, mn... TO9KH
AeleHHs OKPY&HOCIN depe3d kamapre 10° (eym. pme. 5U); oTH mpambie
IMHHH OepeceRyT UepueHAURYIADHIH K HuM juamerp AB B ToUKax

) TaGauny clejyer B3ATh ¥3 mocreimero m3jamud (Focmapar. 1923 r.),

TaK Kak B MEPBOM M3JaHMM B YCPYCHUA NJIAHECOEDHI JAOHYIIEHA omnﬁxal. A
A. A
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0, g. h, p... 3mm rourm pexemuéf o, ¢, h, p... OTKIAABIBAIOT IO
skanntake FK n depe3 HHX HPOBOJAT ANHUA, DapaLIeIbHbIe HEOECHOMY

Puc. 49.

akparopy £(Q. Taxum obpason
MBI IOXYIHM PAX CYTOYHBIX myTed:
colgma wepes ramjgple 10° mepe-
MemeHUs ero mno SEIANTHEE.
B orMedennsix TOUKax Ha SKIMI-
THEe Ccoxune Gyger npubau3m-
TelpbHO depe3 kamupie 10 cyrok.

Ha apyrom rycke GpHCTOXDb-
CKOT0 KapTOHA JePTAT DOAYOKPYK-
Hoerh hmn (pue. 49) TakmM e
pajuycoy, KAk H NepBYio, IPOBO-
AAT 3eBUTHYIO IuHTI0 Z C H BBIpe-
3pIBAIOT TAK, 9TO0B MONYYHIACH
ourypa hmnCZ. Ha sroit moxy-
OKPYAHOCTH TOKEe HAHOCAT Aele-
HHA U Trpaxychi (Ha - pUCYHKe
jelenda He HaHeceHbI, 4TO0LI He
3aTeMHATh gepTema). lemepb

ecraeTcs TOIbKO DDHEDEDHTb KHOMKOH 5TOT KYCOK KaproHa K mep-
BOMY KAK pas B WEeHIpe M HA sajgHell CTOPOHe 3aKIemarb KHONKY.

-
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N3s moscHeHns, Kak MOAB3OBATHCA STUM nPUGOpOM, NPUBOAUM OXHE
npuMep.

lipeanonoxuy, Mpl elaeM 3HATh XapakTep CYTOYHLIX U TOZOBBIX
‘Hepevemenuil coxuna jAxa ropmsonra Ilerporpaga (mmpora ero 60°).
Hopopauupaem ropm3onT Tak, 4100bl semutHas Juama ZC coBmaza
¢ nerenmeM 60° (cm. pme. 49). Torma mer yBuUAMM, 9TO CYTO9HBI®
napaiiein coXHOa OYAyT HaKIOHeHBK! K TOpM30HTY moj yriox B 30°,
OpH YeM BO BpeMA DaBHOJEHCTBHHl COJHNE ONMIIET CYTOYHBIH WIYyTh
moyrH mwo iumuu L), noxyiesHas ero Bbicota Gyrer 30°, Mecro Boc-
302 1 saxoja — mourd B Toukax O m W. -Wo wmepe mnpnGimkenna
K JeTHeMY COJHIIeCTOSHUIO HOIYAGHHAA BRICOTA coiHNA Oyler yBelnmyu-
BATLCA, leHb 0yAeT BO3PACTaTh, & MECTa BOCXOJA H 3aX04a — OTCTYIATh
K ceBepy; OpH mepexofe 0T 0ceHHEro PaBHOJXGHCIBHA K SHMHEMY Coldie-
CTOAHHI0O MOJyAeHHAaA BbICOTA OyaeT yObIBaTb, JeHb YMEHbINATHCA,
a MecTa BOCXOJa M 3aX0Aa COJHINA OTCTYIATh K IOIY.

Ha roif me mnIammceepe, pasjernB CyToYHbIe HYTH COIHLA HA
9aChl, MOMHO oOHpeleluTh HNPOAOIAKHTEALHOCTH NBA M HOYH, a TAKKe
HAHECTH N Oepememenue Jydnl (mpuromednme III, 11).

IIpu6op AAA OGBIACHOHHSA 3aTMOHUH.

Y7o6bl HArIAAHO BHIACHWTL SHAYEHWE IYHHBIX Y3I0B ODH saTHe-
HUAX, DOIe3HO NPUTOTOBHTH HPOCTYI0 HPOBOJOYAYIO MOJelb, H300pa-
xemAy ma pue. 51. Yew mojers KpymHee, TeM OHA OyeT HarisjHee;

Pue. 51.

Heo0X0JuMO IHIIb, YT0GHI NIPOBOJOKA OCHOBHOIO KoIbNa @ OblIa pocra-
T09H0 Toxcra. Hoabma b (I1ymHEBIE OpOMTHI) NPHEANBAIOTCA K OCHOBHOMY
KOIbOY ¢ OJMHAKOBHIM HAKIOHOM, IXM HArIfAHOCTH HECEOIbKO GoXnmmy,
yen 5°. JamennB B mpuOope map, m3o0Opamarommuii COIHI®, HIGKTPH-

WIKONBHEYL AcTPOHOM. TOPONOK. | 4
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qecKolt Jammoil (MCTOYHIE eBeTa JoImeH JemKaThb HA JHAHHM Y3IOB)
A cfielaB MaleHbKHUe MAPUKH (IYHBI) NEPeMEIAOLINMACH HO CBOHM
'ROIbI{aM b, MbI BBejieM B HpWOOD YcOBepUIEHCIBOBaHM®, JAIONIee BO3-
MOKHOCTh HINIOCTPHPOBATH H CaMOe ABIEGHIE. . .

Hoxobayio Mopexs - Jerko cielars H. U3 HalRH, HO oHA Gyjer
MeHee Harifafnoil, mogeMy Ml H DeKOMEHAYEM HPOBOIOYHYIO.

IIpmGop AJd BEIYCPYMBAHHA HCTHHHOTO JYHHOTO
OYyTH.

Ja1g ykasaHHOH Uess Momer ciymaTh mpocerofi mpuGop, m3o0pa-
aennblil Ha pue. 52. Ou cocrouT H3 ABYX AEPEBAHHBIX KPYIOB € iKOXO-
Gamm. Kpyrn cpommu ocaMm coenuHeHsi miamkofi, npm e oce C m3o-
OpasaeT MOJOmeHMe COJHIMA, 4 PYKOATKA & — HOJOKEHHE SeMJM.

Puc. 52.

" ©6a xpyra coejuHenbl OeckoHegHpIM mmypoM. B orsepcrue J
(1yna) m B ocb J HMalore Kpyra cHH3y Berapigiorcd kapagpamu. Juma-
MeTphI KPYroB XOLKHBI OhiTh OfuH 4, a jpyroil 48 e, Boobme nepe-
damouroe 9uCI0 AOXAHO Obith OkoXo 12. YroGnl moxp30BaTHCA NpH-
00opoM, ero HAKIAABIBAIOT HA OoabINOH IucT OyMarm M, IpHAEPEHBAA
Goxpmoiil Kpyr xesoit pykolf, mpaBo#i 3a DYKOATKY J MOBOPaIMBAIOT

- IIAHKY, TOrJa KAapaHAAmy HadepTar HA Oymare SeMHoll m JyHEBIN mHyTH.
3JaMeHNB KADAHJANIA MeJKaMu, 9ThM NPHGODOM MOKHO YEPTHTH JIYHHBIA
nyTh Ha KIACCHO# Kocke.
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KaJdeHnaps — DIaHOTAPHMA.

Yro6p1 yyauimecs MOrim OBIThb Beerja B KYpCe aCTPOHOMHYEEKOrv
NOIOEHHA ¢BeTUl Ha HeGecHOM CBOJe, MOIe3HO NPHTOTOBHTH CTEHAYIO

CEHTAEPh
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Puc. 53,

radammy, Bpoze Mso6pakenHofi ma pue. B3. Jaa HaraaaHocTn Beid-
upea TaGaHmbl foXmHA OHITh okoxo 70 X B0 cu. Bee xpyrm, HHEPHI

4*
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i HAlOHCH JeJaloTCA HEeCMbIBacMOH Kpackoif; caublif ;Ke ©OH COCTOMT
N3 HAKJEEHHON HA MANKYI0 Danky rpuoensuoii Oymard. Ilogomenye
nianer 000sHAYAECTCA OYIABKAMH ¢ HBETHBIMI CTEKIAUHBIMI IOJOBKAMH.
- [Ipocroe npucoocoiedne B BHAE HUTKI, NOpPHRPCOIeHHOR X Gyiraske,
n3o0pamaonieii 36MI0, JaeT BO3MOZKHOCTL TPACHIECKIT CIGAHNTH 32
BUJHMbIM JIBIZKCHUEM [MaleThl; JIA ITOro, HOCTABHB OO ACTPOHOMHYeE-
CROMY e®eroJHUKRY OVJIABKIl HA COOTBETCIBYION[HE MecTa, NPOTATHBAOT
HUTh Y OCHOBAMMA OYJaBKH, KOTOpad OTMEYAeT NoJXoMEcHMe Halaionae-
MOr0 CBGTHAA, II 3aT6M OCTODOKHO MNPOYEPUMBAIOT I'pUPCICM MO HHTKE
OpAMYI0, IOBTOPAA 3Ty ONEpPanuio depe3 paBHbIE MPOMEKRYTKH ¢ 3aHHCLIO
COOTBOTCTBYIONUX CKJOHEHMH; ydampueca (e3 Tpyla HOCTPOAT BHJMMBIL]
OyTh OJaHersl M OJHOBPEMEHHO € JTHM AIg AuX OyAer AcHa OpHINHA
CTOJb 3arajodHbIX HA DepBbI B3rAML BIIHMBIX HOepeMelNeHnii miaser.
Wsuepan, naupuMep, TPaHCHOPTHPOM YrIBI MEKAY MOCIEOBATEJIBHBIN'I
lagpaBleHusMH, JJA HOX OYViAer AeHo, 4TO IIaHeTa KakeTed OCTauo-
BUBHTCHiCA, KOTJAA IDH ABYX MOCIGAOBATENbHBIX H3MePeHuAX Yriapl OyAyT
pasusie 1 1. 4. lloBTopsaem, dro mojoGHam TaGauma MOEET NpPHHECIH
CYHIECTBEHAYIO MO0Jb3Y, a HOTOMY OHA JOAKHA GbiTh 00d3aTelbHOli OpH
IPOXOsKAeHINl HOATOTOBATEJILHOTO M CilCTEMATHYECKOTO Kypea KOCMu-
rpaenil.

I'TABA VIL
K 3aKOHY BCeMHPHOI'O TATOTCHWI.

IIpr6op nmaa oO0BACHEHHA MOpeIBapeoHUA pPaBHOILECH-
CcTBHH (pHc. 54).

HpaGop aTOT Takme Jerko MomeT OBITH NpPHrOTOBIEH B HIKOJe.
Ha Bepxy pepeBanHoifi moferaskd ¢ OpHKpemInercsA [OJOBUHKa HIDY--
WETHOr0 [AePEBAHROro aiia; 3areM H3 OPHCTOALCKOTO KapTOHA BbIpE-
3aeTcd KPYr O, AuaMeTpoM OKoJo 43 ¢y (ILIOCKOCTh DKBATOPA); B I{eHTpe
EPYI 3QRHMAeTCA XBYMA AepeBAHHLIMH NOJYIIAPUAMM «; RUEHee DOXY-
apie Hajo MPHTOTOBHTH TAKOTO pasMepd, ITo0bl OHO FOIYCral0 HAKXOR
OyMa:KHOTO Kpyra He Goxee, Kak Ha 23!/,° 0THOCHTEJLHO HEMOABIKHOTO
MPOBOJOYHOrO KOJhHA, I300paRaomero HKIMATAKY; €N0co0 MPUEpeIIe-
HUA TOETeIHCr0 BuieH M3 dYeprema. h BepXneMmy NOJYmMApHIO HPI-
Kpemaseres MNpOBOAOKA, n3olpamarowad oep mupa. Ha oginmrure
H0Je3H0 NPUNAAThL CTPelkH, YKashiBaloWiLe HAlpaBieHHe nepeMemenus
paBHOJeHCIBEHHBIX Toyek. Jpyrod npubop aaa Tod e mean nsobpa-
JKeH na puc. 55. ' '
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I'mpocro.

dBrenne upomeccu HArJATHO JEMOHCTPAPYETCA HA THPOCKONS, HO
nocnefHull f01KeH OBITH HECKOABKO GOJBIIEr0 pasMepa, deM OOBITHO
BCTpEYaommecs B Ipojaxe; Bpawammuiicsa xuek (a eme Ayume map)
JKeJarerbHo myeth He mewee 10 ey B fAuawerpe HA NOACTaBKE ¢ KOp-
AaHOBBIM mojiBecoM. Ilo 3ToMY BOIpOCY MHOrO LEHHEIX YEa3aHMil Hpe-

' mozasatelb momer Haditn B kaure npod. J k. Heppu «Bpamaromuiica
poruok». Ilepes. ¢ amva. Ogecca. I msg. Maresme. -
To me sBiemme xopomo BhIAcHAETcA Ha mpubope BurkoBeKoro
(pue. 56). Eciu rzaz MbICIeHHO HmoMecTHTh B TOdke A I BoIT0K B
NYCTHTh BPAWATECA HPOTHB dacoBoll crpeikm, To m3 Todkn A Oyxer
Ka3aThCA, 9TO OCH BOATKA IpN AAHHOM HoZoennmw rpysa C, Kak 970
B3ATO Ha pue. B6, Gyjer ommchiBaTH KOHYC NDOTHB 9acoBON CTPENKH.
Ecau ke rpysom C ypaBHOBeCHTh BOXY0K B, T.-e. ecau mmunf ABC
Oyier ropu3oHTAbHA, TO dTOro ABIeHHA He npomsoiiger. Ilpn moxo-
aenuy me rpysa C okoro D koHHYecKoe ABHAGHMe OcH BOJIKa Oyier
B 00paTeyl CTOPOHY, T.-€. D0 HAUPABIGHHIO YacoBOH cTpeaxd.
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Omncaunpiit opubop Ge3 ocoGoro Tpyjia MOMHO [PATOTOBHTL M3
OOBIKHOBEHHOIO IHpOCKoma — Arpymrd. OTAeids HapyA&HOE KOIbID,
NpANanBaloT K BHYTPEHHEMY CTep#eHb ¢ mepememawommmcs rpysom C.

Pue. 56.

MpuGop B Touke D coegupAercs MapRAPOM C BUAKOH, mpHAgHHOH
K BePTUKAIGHOMY CIEp:KHIO, CBOGOAHO Dpaumfalomenyca B rpyoke F mox-
crasen opubopa. ‘

ITpn6op xag 06BACHEHHUI NPHIRBOB.

MpuGop mocTpoen Ha TOM MeXaHAYECKOM OCHOBAHHH, 9TO CHCTOMA —
3eMis H JIyHA BPAMIAWOTCA BOKPYT 06Mero ‘M WEHTPA TAMKECTH.

Pue. 57.

Jpa kaprommeix gmcka 1 u I (pme. 37), w3 xoropeix puamerp I
B 4eTsipe pasa, a Bec, npudamsmtessno, B 80 pas Gomswe II, wgro
RocTuraeTcA NpUKpeNIeRdeM COOTBETCTBYWINEro rpysa Kk aucky I, ykpe-
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DIAIOTCA HA KOHNAX JINMHHOLO CTeDKHA IO HANPABIAIOUIHM BHICTYHAM.
Bea cucrena ypapHOBemHBaeTca B ONpejeleHHONl TOUKe — B WX IEHTP®
TAHECTH.

Naa yro6erBa aTOT MEATp IoMellaeTcd HEMHONO Jaibliie OT IEeHTpa
gemas B Touke. 0. Yepes Toury omopni O mpojera nria, Ha KoTopoft
Bpamaercea Bech npufop. 3a AECKAMH TONEINIERBI 4YeTspe Kycka Kap-
TOHa MOAYKPYrZoH oopusl (3amrpuxoBaHbl nyHKTEpoM) 4, B, C n D,
9TH HOcIefHAS, DpH MOMOMM HPOJOJBHBIX MPODE3OB H COOTBETCTBYIOMNX
HanpaBigomAx BelerymoB Ha jmckax I m I, moryr nepememarsca
B HampaBIeHHM crepxHd. Buyrpemmme xyckm B m C coenmens: mpou-
goif HUTKOM, mpejcTaBiArolmed coGor0 cHay TArOTEHHA.

Ileper onsitoM nOIYKpYyrible KYCKH HAABHTaloT HAa JUCKH Tak,
4TOOBl OHM HE BHIXOJMIH N3-3a HHX, a 3arem mpuGop npHBOAATCA
B GhicTpoe Bpamenme BOkpYr ocu 0. IHlox Bimaamem nemntpoGemnoli
cuibl, 9acTH A m D oroxBHraiTcs B CTOPOHHI (IoXoeHHe Ha pue. H0
bis), m guer Il (Myna), cuectmBmmch X KOHNY CTepHA, yBIeder 3a
co00r0 dacth [B; 7takmu o6pasoM, moxykpyrasie dacrn 4 u B safimyr
noI0KEHNA, COOTBETCTRYIOMME ABYM HpHIMBAM HA 3eMie, n3 HUX 4 —
noj BAHAHHEM NEHTPoGexAol chusl, a B — CHIBI NODUTAKEHAA JYHEL

Onncanssiif npndop Be npeTeHAYeT Ha HAYIHYIO TOTHOCTH WIIiC-
CTPALMH TeopHU NPAIABOB, ero HasHaYeHHe — JaTh NONyIApHoe (B mep-
BOM %[g;jﬁmmeﬂun) naraggaoe nocodme (M o= «TlmoHepsr Hayswy,
cTp. ) '

e



Il. Wkonbnan acTponomuyeckas ofcepsaTopus.

I'MTABA VIIL

IInomagra 148 OpakTUIEeCEnX padoT
(RocMoOTrpahudeCENA TOPOAOK).

Hexopa u3 ocHOBHOTO NPAHIMNA—K@AA01K0CMY TPH HPOXOKACHHIH
NOATOTOBUTENBHOTO H CHCTEMATHIECKOrO KYPCOB HO KOCMOrDA®HH, mpH
000pYyAOBaHAN MIKOAbHON oGCepBATOPHI, NPEKE BCEro, 1eodx0luo 03a-
GOTHTHCA B MOJALICKAHMU YAOOHOTO HOMEMEHNA JiiA NPARTHYECKAX padoT
C YrJOMEDHBIMH I ADPYTAMH OpuGOpaMy.

Mixoapmas oGceparopua Momer ObITh NOMEWIEHA HII HA LOBEPX-
HOCTH 3eMIM NIH H4 KpBIe 34aHHA; B TOM H JApPYrom ciyyae BblOOp
MeeTa XA Hee JOXXeH ObITh OPOM3BEJeH KpailHe OCMOTDPHUTENBHO, TdK
KaKk OT BTOr0 3aBHCHT NPOAYKTHUBHOCTH Oyxyied paGoThbl.

Ecin oGcepBaTopuio XOTAT MOMECTHTb HA HOBEPXHOCTH 3EMJIH, T.-€.
XOTAT YCTPOMTb KOCMOrpad®HYeckmif ropogox, TO MeCTO xisd Hee Hajo
BHIOpaTh Ha HOJAHE, MO BOSMOMKHOCTH C OTKPBITBIM BO BCE CTOPOHKI
ropusonToM. K comaleHmio, B ropogax BBIIOXHEHHE 3ITOr0 YCIOBHS
Kpaline 3aTPYAHHTENBHO; BO BCAKOM Clydae, /KEJATeJbHO HMETh OTKDHI-
TBIM TODA30HT C ceBepa, BOCTOKA M 3anaja HE MeHee, KK C BBICOTHI
25—30° a ¢ ora—c 15—30° Kpaiine nemerareipao 61A3k06 cocef-
CIBO: CHIBHO ABIMADINX TPYO, EAE3HBIX KDBIW, IBUIBHKIX MOCTOBBIX,
TpaMBafiHbIX JIHHAMN, 9AEKTpHIEcKMX @oHapell M BOOOINE APKHAX HETOY-
HUKOB CBeTa. Yike H3 9TOT0 JaXeK0 HemOJXHOIO HEepeyndA BUIHO, CKOIBKO
3aTPYAHEHmt Moer OBITH BETPEYCHO OPH YETpoiicTBe 00cepBaTOpHH
B ropoxe.

Jydqmum MecroM Hago CYMTATH XOJAM HIHM IO/RHBIA CKJIOH BO3BEI-
mendocTn. JIA ropojka BHIGHpAeTCs MECTO, MOKPHITOE Tpasoi, HampH-
Mep, LIal, oropoj uid XoafgHa B cagy. be3ycioBEo HEHPHTOJHAE A
NOMEMICHUS TOPOAKA: AOIMHBI, KOTIOBHHBI, 0YCHL HEBHLINOAHBI CEBEDHbIC
CKIOHBI XO0.MA IJHM BO3BLILIGHHOCTH; KPOME 10T0, HAfO H30eraTs nose-
Imarh o6cepBaropui0 Ha ILIOMIAJKAX, HOKPBITBIX HECKOM.
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Ilromaaka 14 ropoaka JoimHa UMETb He MeHee 2-X camemeff mo
MepHAHAHY M 3-X—B HaOpaBleHAN ¢ 3amaja Ha BocTox. (OHa J0IEHR
ObiTh o6Heceda OPOYHOH cuIomHOH HIrOpOXLIO, BBICOTa KoTOpOH He
AOJKHA 3aTPYIHATH BejeHHe DDAaKTAYeCKUX pador.

Bayrpn orropomensoro Mecra, B samaiHolf mi: BocTouEOH HOXO
BHHe, MOoMewamored (MO JHHMA BOCTOK — 3amaj) ABa MIN HECKOIBRO
EMDONYARIX ¥ad GeTOHEBIX croX60B. (ToX0BI BOSBOAATCA HA IPOIHRIX
OYHIAMEHTAX; BBICOTA HX, CYNTad OT LOBEPXHOCTH JErKOre XOMmAaToro
HACTHIA BOKDYI croaGoB, foimna ObiTh He Memee 1!/, apm. ToXmmea
crox0oB (Haj OYBHAaMEeHTaMH) — OKoJo !/, apml., mpH deM Kpyriad ux
d0pMa YyaoOHee dYerbipexyroabHoli. Jomareill HacTHI He JoXmeH LpH-
KacaTecs K croxbam.

Jaa npubopos, mocToAHHO 'yCTAaHOBIEHHRIX Ha Croxfax, K HoCIei-
HUM OPHKPENIATCd CheMHbe MeTaliMdecKMe HIHM XOpDOII0 WpoMacieH-
Hble JepeBAHHbIe @YTAAPHI. Bo BTOpolf moXOBHEHE HIOMAJKH HOMe-
maerca Oamad ¢ Bpamapomelica Epolmedl g pedparropa: ecld ke
ycrpoiicrBo TakoBodl He mpeimoiaraeTesl, TO YeTpamBaeTca HeGobioe
HOMeMEeHHe JiA XpadeHHA OpuUGOPOB, CHPaBOYHLIX mocoGmil, domapei
1 opod. QOuenb Xo0pomo, eCid BTO TOMEIISHH® MOKET ommmnarbca,
TOTZa B XOIOAHYIO [OTOJY OHO MOTX0 Obl CIVHTH Lpeixofi Bo BpeMA
mepepsiBa HaOXfojenuil, MecTOM sammcell m 9KCTPEHHBIX BEHIYNCIGHMM.

Ecau naomagka maxogmrca Blalu OT KHIbA, TO H3 UPEAOCTOPOMK-
HOCTH HEe MeIIaer JBepH Ba HJOIMAAKY M B Gamaio 1 ®YTIAPHl HAR
npuGopamu cHaGAUTD OPEXOXPAHNTENsHBIMA CHTHAILHBIME JICKTPUIECEHMH
3aMbIKaTeJlgMH, OpPOBOZA OT KOTOPHIX K 3BOHRY CJejyeT NpPOKIajeiBath
no Bo:-momnocm CKDBITHO, AIA 4Yero yioGHee BCero MX HPOKIAJBIBATH
B 3eMre.

Honeman oGcepsaTopuio Ha KpHUe 3faHNA, HEOHXOZMMO PYKo-
BOACTBOBATLCA CIOXYIOMMMH YKaSAHMAMH :

1) CroaGpr B3 kupnmya mim GeroHa AIA npnﬁopon n pad DITATHBA
TPYOB! JoMKHHI OBITh BO3BEJGHB! HA KANUTAIpHOH CTeHe, 110 BO3MOE-
HOCTH He Ha HApPy#HOH, T.-. BRIXOgamgell Ha yauny; JY9IHM MECTOM
. A1 WX BO3BEJeHMA Ha)0 CYMTATh HepeceyenHHe JBYX KamUTAJNBHEIX
CTeH.

2) Tlox oﬁcepBaTopml foImen ObiTh He HHMe KOHBKA KDHIIIA
3laHnd.

3) ox me joIrmeH KacaTecd CTOXGOB; AJA JOCTHKEHHA 3TOr0
B 0OJy MpOpeasiBalOTCA COOTBETCTBYIOIINE OTBOPCTHA.

4) Naomagka goxmea Gbm o0HeceHa NpOIHBIMH mepAxayy B 1!/,apm
BEICOTE!.

YerpoilerBo BXoja Ha MIOMAARY 3ABHCHT OT KOHGTpYKH!IH KpBimIa,
HO JIYYIHM Haj0 CYMTaTh JECTHHLY, OTAeJbHO NPOBEJSHHYIO ¢ 9epAaKa
B 0Co0nii TamOyp Ha Kphlmie, moMemerHb#l Yy kpaa miomagkd. Tam6 p'
He JROIEeH OBITh BplMe CTeH GallHN ¢ Bpamammeiica ﬂpmmeﬁ
pucyEke 58 moxasad mpHMepHbI OiaB DIONIAAKY.
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YroGel yMEHBIINTH BpeJHOe BIMAHHE BOCXO[ALINX TOKOB OT Harpe-
Tofl mexesmoff KpHINM 3JaHKA, NOoJMe3HO NpHIEraloimiue k OamHEe ee
y4acTKH BRIKpacHTe Oedodl miu cepodl Kpackoif W HOKDHITH JepeBfH-
HBIMA [HTaMH; MOCAeIHHe KianyTed Ha ODYCKH, MOJXOKeHHBIE Mapai-
aeabBo koHBRY kphimm. Ilfuter okpammBaiotea Takke Geioll uam
cserno-cepof Kpackoil. :

Maoro mempuatHOCTelf UDHYMHAIOT IbIMOBhIe TPYOBI, HO H3GEmaTh
uX GIM3KOro coceicrsa 4acrTo OBIBaeT HEBO3MOKHO, AVYINe MOMHPHTHCA

Prc. 58.

¢ DTHM C€OCeJCTBOM, HO 3aTO HMeTh yCTOHumBBIe 0HODBI nd mpnGopos;
nocrejHee, Kak YBHAHM HI:ke, TOpasgo BamkHee.

Acrpononnyeckad NiomdAka, HOCTPOGHHAA HAJ SKaHHEM TBepCKOi
MY;KCKOH THMHaswn, MomeT X0 W3BeCTHOH cTememm caymuth o0pasdn-
KOM IOZ00HOTO COODY:KeHNA, ONUCAHNE ee YerpolicTBa H3IomeHo B KHUI®
H. [lxaronosa «lpakTndeckue 3aHATHA IO HAYaIbHON aCTPOHOMMMY

(erp. 168).

TAABA IX.
Banrea a8 IIEOJABHOW 06CepBaTOPHUIN.

Ecan wxoza pemmia DOCTPOHTh HA miomajke OamHI0 JIA acTpo-
HOMHYeckoff TPYyObl, To pasvepsl OaliEM XOJAKHBI OBITH TINATEABHO COTJA-
COBaHBI € BeJNUYMHON MMeromelica TpyOml H ¢ mpejuodaraevolf Besmun-
HOll Tpymmel Yydamuxes npu rpymmoBofi cucreme paGoT, ¢ HeUpeMeH-
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HRIM OJHAKO, YCIOBHMeM, 4To0bl HHMKTO N3 HaxoAdmuxcd B OamHe He
OBIA NIPa3qHbIM SpHTEIEM. . -

Cunras, 9To jua yueGHBIX HeXell [IKONKI PedPaKTOp ¢ O0OBEKTH-
BOM Oolblle 4-X AI0HMOB HIW PedIeKTOp ¢ 3epKaroM Golbme 6-TH frofi-
MOB—H3IMMIEAA DOCKONL M 9YTO OJHOBPEMEHHO B GamAe NPOJYKTHBHO
MoKeT paGorars Ipymna yYampuxca He CBBINE S5-TH 9YEJIOBEK, 32 HOP-
MaJbHpIH gwaMerp GamHH MOKHO HPHEATH 4 apmmHa. BboicoTa Gammn
(me Bpamalomelica ee YacTm) 3aBHCHT OT CHCTeMbI H BHICOTHI IITATHBA,
H, B0 BCAKOM cIydae, oBA He Jomkna Oute Goipme 2!/, apmi.; Goxs-
maA BbICOTA HOBJedgeT 3a co0oif yerpoiicTBo cJOMHBIX mpHenocobiennit
A1 HabxojaTeld u BooGme HPH TPYNIOBBIX 3aHATHAX BBI30BET MHOFO
Heya00CTB. ‘ '

Crabeim MecroM acTpoHoMHIecKOR Oammu oOBIYHO ABIAETCT o€
' BpamaiomaAcA KpHINa, Opn ee ycrpolicTBe JoXKHBI GOHITH HPHHATHI
BCe TeXHUYECKAe MepHl K TOMY, 9T00LI CHCTeMA KDHIIIE COOTBETCTBOBAIA
MIKOIbHBIM Y9e0HBIM IeiayM, a AIS 9TOTO OHa JOIKHA YAOBIETBODATH

CIEAYIOMMY YCAOBHAM: '
: 1) Kymox poxmen ObITh ZErok M HOKPHIT MAaTepHAIOM, HPOTHBO-
CTOMIIMM aTMOCPEDHBIM ILepeMeHaM, Ge3yCIOBHO BOJIOHENDOHAUAEMBIM
M AYDHBIM HPOBOXHHKOM TEIJa. : .

2) CmcreMa Bpamenma kynmora foaxHA GbiTh Hpocrefimas, me
JAl0maf OTKA30B ‘U jolyCKalomas OBICTPYI0 HOYMHKY, H 0€3YCIOBHO
Jerkad.

3) IIpopes B kymome Jia HaGmoxenmit goxmen ORTh HO yike
1 apm. u e cxeoswotw, a JOXOAATH IMmb 1o 3ennra. CKBoSHLIe IIOKH
ABIAIOTCA NpHYMHON HEOPUATHRIX CKBO3HAKOB BO BpeMsf HaGmroxenuif,
Bo n3fe:kamme HX GaNIHAM NOPUAAIOT HM3IMNIHION BBICOTY, HEYAOOHYIO
AdA HpOH3BOZCTBA MKoAbHBIX HaOmopenmil. Ilpasja, mps noxoBmHHOM
JI0Ke HeAh3A HA0JIOXATh SeHHTa, HO IPH WMKOJLHBIX paboTax B HalmIo-
AGHAH 3€HATa HEe BCTpeuaeres HAJZOGHOCTH.

Ara wrossnoix yeaed mamayamedl cmeremolft JIOKa Hago CIMTATH
cemnopuym,_n;ﬁa KoTopoii cpasy oTkpsiBaercs !/, a eme Xyume !/, 9acts
moayceepsl. IlogoGmas cucrema yerpasAer Heo0XOZMMOCTH 9acTOro
BpanieHMfA Kynoia H jJomyekaer Ieloll rpymme OpHEAMAaTh ydacrue
B HaOXIOJleHNH ONHOBDeMEHHO B TPYOY M BH3YaABHO.

4) Cucrema oTKpHIBAaHHS M 3aKPHIBAHAA JNIOKOB 0K:KHA OBITH pO-
crafd, 0es CIOAHBIX mpucHocoGienmit m He JaOMad OTKA30B.

B macroamee BpeMs CymiecTBYeT He MaJ0 CHCTeM BpPaIIAIONIUXCA
KyOOJOB, HO HIKe MBI VKajkeM JMMb HA Te U3 HBX, KOTopkhle, Mo
HalIeMy MHeHHMIO, Ham0okee NDHMEHWMbI JIf IIKOIBHBIX WeXel.

Yerpoiierso acrpoHoMmyeckoli Gamiuy HAYWHAIOT ¢ HNPUTOTOBIEHHA
ee O0CTOBa, JiA 3TOr0 M3 OpYCKOB CBASKIBAIOT JBAa MHOTOIpAHHUEA;
4HCIO Tpadeji 3aBIICHT 0T BeIWIMHE! OAIIHH: NpH 3—3'/, apm. pae-
CTOAHMA MY ABYMA HPOTHROMOJOKHBIMH YTIaMH MOKHO OrpAHUIHTHCA
10-10 rpamgum, HO aywmmyM pasMepoM Aif IIKOXGI HAfO CUHTATH, KAy
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Obl1o yie ckasamo, 4—4'/, apm. npw 12-tm rpamax. Hmxumii muoro-
TPaHENE cXefyeT jJeJaTh MaccupHee BepXHero. ()6a MHOrorpaHEuKa
COGAMHAIOTCA BepTHRAIRHELIMH cTolixamm (mo wmcay rpameif), pamuofi
21/, apm. Jis yerpadeHma GOKOBOTO CEAMMABARAA OCTOBA GAlIRM Bep-
TAKAIbHBIE CTOHKE COeIMHANTCA 10 AMAroHAIAM OpPYyCKaMu.

HpuroroBrennnili TakuM o6pasoM o0cTOB OOMIMBAeTCA CHApY:KH
¥ BHYTpDH FOPN30HTAILHO HIM cToliMa «BaromKoii» («BaroHKoili» HA3bI-
BalOT 0co0bIM 00pasoM BLICTPYTa#HBe AOCKM, HAYmHAe ]I OOMHBEH
CTeH ROJIC3HOAOPOMKHLIX BaroHoB). B oxmoli ms rpameli geraercs Aseps

£ =7 1, BO BCI0 BBICOTY rpasM

= » (puc. 59). U3 molivo-

- \EM BEIX CYXHX JOCOK HpH-
2% \ roTOBIAOT ABYXCIOHHOE
3 KOJIbIO, MUpHHOl B 45

% \\ BEpIIKOB;  HApYKHBIL

= x./“‘_- ( \\ AEaMeTp KOIBNA FOJXeH

I SO OurTh  paped (mim Ha
) o 2 pepmka Goxsle) xma-
: ' ' MeTpY OKPYMHOCTH, ONH-
CaHHO# ©0KO0.JO BepXHero
Kpagd OOMHTHIX  CTeH
6amuan. Hoismo mpoumo
OpuKpeniaeTes K BepX-
HeMY  MHOTOIDAaHHHKY.
Yro6s1 yeTpamATh HpO-
F0bl B BBICTYHANOIMHX
9aCTAX  KOABIA 1O
TARECTBI0 KDBIIH, *TOJ
KOJbIIOM CHADYKH K Ipa-
. HAM npubmBalT Tpe-
* VIOALHUEH  (KOHTP@Op-
cs1). CBepxy, BAOJb BCErO
Koiblla,  npudnBaerca
peiase, cOrsyThiil M3 TaB-
poBOro enesa; Ipi He-
Ooxbmux pasmepax odcepsaropmd (3 apm.) pelbC MOMHO HPHTOTOBUTH
U3 TOHKOT0 LOJOCOBOTO #elesa (Hampuuep, N3 TaK HasbiBaeMoOH «Amug-
HOll BA3KW»), COTHYB HOJOCY BJOAb NMOJ NPAMBIM YIIOM.

Ougenn BamHo, Wr06Bl Koibmo Obilo npHEpemieno X Gapabamy
GamuHH CTPOro TrOPM30HTaNbHO, A BepXHee pe6po perbca COCTABIAIO
IpaBAAGAYI0O OKPYHHOCTD.

Tenepo ocraeres npHroToBHTH Bpamammykoca xpeumy. HKpeima
0 cBoeli ®opMeé MomeT OBITh KOHMYECKAd HIH HOIyCdepaIecKas;
mociefHfAA yjo0Hee, Tak KAE Takas ®OpMa JAyyme HPOTHBOCTOHT YAA-

pam Berpa.
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Marepuazon 214 NMOKDHITHS KYHONA MOMKET CIVRUTH TOHKME HMAK
HJH ONHHKOBAHHOE :KEIe30, HO MEMAIIUUCCKUL NOKPLUNUE Ayuwe
usberamp, 3aMeRAA UX  KCULOAUMOM, PYOepotioon MIH AUHOIEYMOM;
TOAbKO 4YTO HepeSUCICeHHBIE MaTepHaJbl BOAOHENPOHUIIAEMbI, HeTYBCTBH -
TEIbHBI K aTHOCPEDHHIM IlepeMeHaM I JAYpHbie NDOBOJXHHKH TemJia.

i

W

N
1
3

8 —-'a—‘;::{-:-ﬂh

. Prre. 60.

Xopowny MarepHaloM Momer GbiTh M ifapycHH3, XOpOmMO NpOKPAIIeH-
HaA macigHoll kpackoil. Jin BpewmenHbIX (mepeHocHBIX) o6cepBaropui,
HaOopuMep, A4 JeTHHX HIKOJBHBIX AaY BUOJHe HoAXoAAmefi Kpbumefi
ABaserca OpesenT Him nmapycmsa (pme. 60 m 61).

OcaoBanuey Bpamamoefcs KPbIIH CIYEUT IPyroe KOO, HpU-
FOTOBJEHHOE Tak:Ke M3 JBYX CJoeB atoilMoBhIX (Aaa meGoapmmx oGcep-
BuTOpUR NOAYXIOAMOBEIX) 1YOOBBIX JOCOK; HApYKHbIA ero jAmaMerp
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sommen Obith Ha 1'/,—2 Bepwka Goabile, 9eM y mePBOro HEMOABII-
HOro KoibOa (P YeM JHAMETD BePXHEro CJosf AOXKeH OBITh Ha
!/, Beplika Ooablue HIKHero), BHYTPeHHHEe e AMAMETPHI KOJEI[ OXH-
nakosbl. Ilo HapyiHOMY Kpai0 KoJba, MemAY CAOMMH, HPOCTpAri-
BaeTcs HerayOokuit 101000k 114 HOMEmIeHNS B HeM MPOBOAOUHOTO
Tpoca OT NpHCIHOCOGAEHNA, BPalUAIOIIero KpsIMY,

Ha muapeil mosepXHOCTN KoJbLA HAMEYaeTCA KapaBAAUION OKDYsK-
HOCTb C PajHyCOM, DaBHBLIM pPAfUYCy OKPY/KHOCTH BEpXHero rpedns
peabca, mocle 9ero BLOXL HaMEYeHHOIl oKpy#HOCTH Bpe3al0T HA pas-

) . _ HBIX JpVF OT Apyra paccros-
P ‘ © 7 HuaX b JABYX-UII Tpexaofi-
i ' s . MOBBIX METALIMYECKHX GJOKa
S : , € ray0okmMH KojoOaMH; He-

00X01uM0, 49TOObI OJOKH HA
CBOHX 0CAX HMeJu GOKOBYIO
Urpy, A4 dero rHesja aas
HAX JCHAIOTCA HA CAHTHMET)
wpe GI0KOB.

3areM IPHCTYNAXT K LpH-
TOTOBJEHHIO Kapraca AJIf Kpbl-
Imu; AJ4 HTOr0 K OCHOBHOMY
KOJIbLY INpPUEPEIIAIOTCA Mep-
UeHJUKYJAApHO JB€ COrAYThIe
B pacuapeHHoM  COCTOAHM
0epesosble Han OYKOBbIE AYTH ;
pajuyc sTHX AYr AoJiKeH OBITL
paBeH paglyCy BHEHIHEro Kpas
OCHOBHOT0  KOJBL@  KDBILIN.
Jyrn pacmoxararorcs mapal-
JeJpno, B paccroguuu 1 apim.
0JHA OT APYToil, M COANAAIOTCA
B MepHANAHAILHOM HAIpapie-

Pue. 61. HUE C OCHOBHBIM  KOJBIIOM

' : HeCKOIbKUMH COrHYTBIMH
AyraMu; Bce 3TH AYyrH CBasbiBaloTcA 4 1 5-10 Koldsmamu (oGpygami),
Oapalie]bHBIMH OCHOBHOMY KOJBIY, OCTaBIAA ¢ OJHO{i CTOPOHBI OTKDLITHIM
Al HAOMOXEHHA NPOMEXYTOK MemAy BepTHraibHpIMm jyramu. Hapxac
MOKeT ObIThb HPHTOTOBJEH II U3 TOHKOIO YrIOBOrO Aelesa, Y10 B TeXHUYe-
CKOM OTHOLIGHUI Aa:ke Ierde, Ho 3aTo YCTPoHcTBO ero oboifxerca goposke,
o Kphlma 6yleT TA;Kelee, 9TO 0T30BeTca HpH ee Bpaweumi. Ilpuro-
TOBJEHHBII Kapkac WOKpbIBaeTcA coXomuol omanyokoff us '/, mofin.
A0COK, TOBEpX KOTOpOH HakiagbiBaercd OJMH L3 HA3BaHIBIX BbIIe
KPOBeJbHBIX MaTepyaioB. Jlia SToro mo 3aroToBIeHUbIM [MAlionan
U3 JHCTOB HAPE3bIBAXOTCA COOTBETCTBYIOLIEH @OpMBI KYCKH, KOTOpbIe
M OPUKPeNAAIOTCA MEeAHBIMH BUETAMH K ONAl1yOKe, a HapyKuble IIBBI
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3amMaspIBaioTCA NeMeRTHOH 3amaskoli (oTBeperue 1A HalXIOACHUA MOKeT
3aX0ANTL 32 3eHNT KYMOJa Bepuwlka HA 4).

Ortseperne 3akpeiBaercs Tpems jxepuami (puc. 59), axs gero
CHAPYRH K NPOJIOALHBIM Kpady oTBepcTHA (XHIOKA) BO BCIO €ro AIHAY
IDUKPENJAIoTcA ABe Ayrobbie Deiiki, BuIpesaHnole U3 Xi0HMOBBIX AOCOK
M HMelomie Kakgas CHapy:XxH 3 DJOCKMX rpaHl, HAa KOTOpHI® I JoKared
ABEDKH.

Jlepxn cocroAT M3 Zerkmx AepeBAHHBIX PaM, MOKpHITHIX TeM ike
Marepuaios, kaxk 1 Kymol. Ipu moomu o0bIKHOBERHBIX JBEDHBIX HpY-
RUA JABEDKH IpH OTKPBLITOM JIOKe OVAYT BCerja 3amuMarh YcroilguBoe

Pue. 62. .

0J0:KOHHE, 4TO BecbMa BAitHO IpH BeTpeHol poroje. (TKphIBaIOTCH
ABepM, HauMHEAA ¢ Bepxmell, a BSakphiBalOTCA B 00DaTHOM nNOpALKe;
TakdM 00pa3oM, MNpH BaKpbiTOM Jioke HMKHuA Kpail BbumLesemameil
ABepH BaleraeT Ha BepXmHIl kpail BIKHeH IBepKHM; OSTHM JocTHIaeTcs
TIATeAbHOe SAKPBIBaHMe Xioka. TpexcTBopgarad crcTeMa ycTpaHmer
He00X0/UMOCTh CKBO3HOr0 JIOKA, CHILHO VCJOKHAIOMEr0 CHCTEMY ero
34KpbIBaHHA; KPOME TOFO, JIOK OUHCAHHOr0 YVcrIpoiicTsa ycrpanser
BpejHble Aa1 Habgrojatedeli CKBO3MAKM, 3aTeM, DpejJaraeMasd CHCTEMa
JdeT BO3MOMHOCTb IO KeJaHHIO YMEHbIUATh OTBepCTHE JLIA HaOXiojeHnil,
YT0 09eHb BHICOAHO IPH OTOpachiBaHuy I300paieHHil colnna Ha HKpaH,
Tak Kak, NpOUyeTHB OGBEKTHBHYI0 4YacTb TPYOBI B NpHEPeNICHHYIO
B BIIe MEMIKA CBETORENPOHHIAEMYIO MATEDHIO, MBI DONYIHM HA SKpaHe,
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B sareneHHOH OaumiRe HeOOLIKHOBEHHO OTYeTINBO® HM300pamenue
colnma 1).

Ha erpamunme 46 Opino ckasaso, wr0 cavoli ynoGHON cucTemoil
AW0KAa JIA  TIKONBL Haxd ednTaTh cexmopihyro (pue. 62 u 63), npu
KoTopoill cpasy oTKphIBaercA '/, 4acIb HOBepXHOCTH KyHola, 49To 3Ha-
YUTEJHHO YBOJHIUBAOT H0Xe 3PEHHA NpH BHU3YAILHBIX HAOIIOJeHHax, JaeT
BO3MO:KBOCTh H20JI04aTh HEOo Deloli rpymne mpamo k3 6amHy I yerpa-
HAGT HeoOXOAMMOCTh 4YACTHIX NOBoporoB Kymoaa. Ha pme. 64 n 65
- MOKasaHo ycTpoicrso mojo0HOll cmCTeMBi; KpBIIDA CEKTOPHOIO JIOKa,
‘HMed: 0Ch BDAIIEHHA B 3eHUTE Kymoja, NepeMeinaercd OO PeJbCy upH
nmoMomy TpeX kaTkoB. Jlaa npaBmibHON padoThl HEOOXOANMO KpHIIIe
npuiaTh TOYHYIO CHEPHIECKYIO POpMY. :

ST I EES T T

Y
N

Puc. 63.

VuapeautexeM kpy#ka nomyiapusaropos «Pycexas Vpamman FO. A.
MupEraroBB M CKOHECTPYMpOBaHA aCTNOHOMHYeCKad OalIHA, H300pa-
#enRad Ha puc. 66 u 67. MupraldoBbI M GBLIO NOCTPOEHO HECKOJLKO
fames M AXA IOKOI; HO, OpHMERAS 5Ty G€3yCI0BHO HPAKTHUHYIO
cHCTOMY AIA DIKOJ, BE06X0AuMO B Heil felaTh clepyioliue H3MeHEHUA:

1) yBelmudTh THHPHEY JI0KA, AAA 4qero oGe MO.JOBHHBI hynoua
MONAKHBI OBITH pasiBuraeMsl HecEOJbKO Goxpme,
" 2) noxopuEy Jo0ka (0T 3eHHTA) 3AKPHITH napycuaoﬁ Him Gpesen-
TOM, 9TO JACT BO3MOMHOCTh M30ekATh CKBO3BAKOB, a, CJefoBaTelbHO,
" ﬂOHKSﬂTb cTemku Gammm 10 HOpPMaibHOH BEICOTEL B 2!/, apmuHa.

1) Booxse npmrogmuit THU o0cepsaropmu fis mxoxs onmcag C. B. Mypa-
TOBH M B =mypHale «Muposeresme» 3a 1918 r., N 1. Hmeerca OTICZBHLIM
u3iaEmeM B pejaruumn «Maporeresma».
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Juaa Bpamenus xphlmm jJelaeTca 0coGoe MphemocoGleHHe, H3o-
Opamennoe cxemarmieckn Ha puc. 68 @, b, c. Tomkmit mposoxogmBIi
TPOC HPOKI3AbIBaeTed MO ramon
Aoxo0y BepXHero Koabua,
3aTeM HPpOXONUT 10 JBYM
0X0KaM @, NpHKpelIedHbIM
K BepXHeMy KoXbmy. Gapa-
0aHa, ¥ 3aKpeniAeTcA KOH-
HaMd K IIKUBY ¢ JByMA
ray6oRuMg HoJobamu ¢ Ta-
KUM pacderoM, 9ro0bl mpH
ero BpameHud 32 PYKOATRY
m (BRYTpH OamHu) oAuH
KOHel| cMarbiBakcd, 4 Jpy-
roit paMarhIBaxCA HA UIKAB.
Y1066l YCTPAHUTH CKOIbEE-
HHe Tpoca N0 KOIOOKY
KoJbnd, Tpo¢ B Touxe C
OpUKpenifercd K  KOJbOy _—
HEOOABHRHO. Puc. 64

Jaa oGcepsatopun HEGOIb-
MuUX pasMepoB oOYeHp Xopolma
0 ¢Boell mpocTOTe M €OBepMERHo
He AAI0mAA OTKA30B cCJefylomasn
cucTeMa Bpam[eHAd KyHoxa:
KBepXHeMy KoJbIy 6apadana mpod-

HO OpHKpenrAercd  KejezHbill
Kpyranlii erepmers b ¢ weroil
(pue. 69 a, b), Ha crepmeHb e
HajeBaerca Kele3Had BHIKA @; &
:

nocieasga joimna csofojHO Bpa-
marbed Boepel d Hazag. K ocHOB-
HOMY KOIBIY KymOJA C BHYTpeH-
Her'o ero Kpad HpPHBHAYABAETCA
Hele3Had O0Z0CA C OTBEPCTUAMA
Hd DAaBHOM paccroAdmm (0KOIO

LUumBps o0 eIty e
3 oyn"mﬁ,’:-j e

%

3 BepHIKOB) OfHO. OT JpYIOro; e o g {
4epe3 OTBEPCTHO NOJOCH B KOIBIO 0 &
BOUBaIOTCA TOJCTHIE TBOBAM €4 % )
C OTPO3AHHLIMH IIAANKAMH. § 0

Moxao o6oiities u  0e3s ~

#elegnofl moxochl, HO, KaK HOKA- Puc. 65.

3a1 OmbIT, B CIy9ae mporuda :

rso3jefi, moxoca HpegoxXpamfier Koubmo OT packarbiamma. Jaa Bpa-
meHnd Epbiini BHIKOH 3axBarbiBaeTcA r'BO3jb, M, OPH BpAEHNY BUIKH

HIKOABHLIN ACTPOHOM. TOPOZOK. 5
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8a JIMHAOE ee IIEeY0, KphIMAa HOBOPAaYHBAETCA, HOCAE 9ero, YKIORMB
0T ce0A pPYKOATH BHIKM, CHUMAIOT IOCAGJHION C TIBO3Ad, HaieBAIOT
Ha caepyromuii u 1. A Ipm BaBbIke B NOAMHHYTH MOKHO NOBEPHYTH
Ba 360° gymox 4-apmmunoii Gamam.

Yerpoiicrso kapkaca 1xa OpesentoBoro Kymoxa (pme. 60) mpomie:
K OCHOBHOMY KOJBLY INDHKPENIAIOTCI CcOTHYThIE OyKoBble AN Gepe-
30Bble AYIH OANHAKOBOH KPHBH3HBI C HIGKHHM KOJBUOM; ADPYTUMH KuH-
maMmd Ayrd OPHEPENJAIOTCA B 3eHHTE K AepeBAHBOMY KPYKKY 6 BepIIE.

Prc. 66.

B JAHAMETpe; B TDEX HAN 9eThipeX MeCTax AYrH CBA3BIBAIOTCA KOJAbUAMH
H3 TOJOCOBOrO iKele3a (M3 TAKOr0 :Ke ikele3d MOKHO YCTPOHMTb H Bech
KapKkac), ©:raBagd cpo0oAHBIM JIA BalIofcHHil OfmE mpoler Memxy
ayrami.  HpnroropaeHmsrii kapkac OKDAUINBAETCA CHADYEHM N BAYTPH
MacAAHOH Epackoil (CypuxoM) MII 2C®aIbTOBLIM NAKOM; 0COGEHHO 1lNa-
TeIbBO A0IKeH ObITh HOKPAIIeH MeTatlHde(KHil Kapkac, Tak Kak B mpo-
THBHOM C€IY9ae DKABIHHA CKOPO MCHOPIHT OpEe3eHT KpBIilm.
Ipneryoan k MNTHI0 KpHlmm, HEOOGXOAMMO HpPEABAPHTEABRO UDH-
roTOBHTH M3 OyMarm BBIKpOIKY @m0 ogHOMY N3 mnpogeroB. Crmmparh



clelyeT JBOHHBIM IIBoM, IDH UeM HeOGXOZWMO, UTOGB OTKHABIBAIO-
mancA OPH HAOJOACHHH 4acTh KpHIDIN -0Oblia BepmIKOB Ha 6 mmpe
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Puc. 68 a, b, ¢

uporera. K mimmemy kpam kpuimm nmpmmwusaerca Kaiima, wHpHHOH
B 4 pepmka. IlocpellcTBOM DPHINTHIX BHYTPH MeIRBIX Kouer KpBILITa
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npmBaAsbiBaeTcA K Kapkacy. Ha Bepxy kymoxa (B 3emmre) mpmmn-
BaeTes Kpyrabiil kjanam, juaMerpoM B 6 BepImKOB.

Marepnaxou Jif KpBIH MOKET CIYKHTH XAMUYECKH MPONHTARHAA
napycmsa HXH, 4TO emle JAy9mle, XAMAYECKH NpONMTAHABIH Gpe3enr.
Macxanoii kpackoft KppIy
Iydine He KPACHTh, TAK KaK
OKpamenHpIi OpeseHT HiIH
W —— IapycnBa B MODO3Hble IBH
) . OpM  oTKpbiBaEMH Oyjxer
xoMarbe.

Jaa spamenus Ope3en-
TOBOM KpbIMW MOKHO OpH-
MEHHTDb OAHO M3 ONHUCAHHBIX
BhIILIe OpHcHocobienHil, 6¢o-
0eBHO BTOpoe, XOT4 B HHX
Her 0€0001f Bago0ROCTH, TAK -
Kak Kpbimia O09YeHb Jerka,
H ee 663 BeAKMX ycmni
He TPYAHO Bpailiar, NpAMO
PYKoii.

Puc. 69 a, b. OGcepBaropus, mocTpo-

eRHaT HA [OBEPXHOCTH

semun, cHabmaeTca MOJOM, ,B KOTOPOM J€JAeICA OTBEPCTHE JAAA INTATHBA

Tpy6hl. 1loX ‘mozesno mokpsiTs JuHONEYMOM, a OpH BXoje B 0Gamuio

IIOMECTUTHb WIETKY AXA HOI, TAK KAK Oblib, 4 0COOEHHO MEJKHHl HeCOE,
KpaiiHe HemXeJaTeAbHH! BHYTPH Oamium.

TTABA X
YcTraHOBES aCTPOHOMHYECKOH TPyOHI.

ITTraTABEL.

T'1aBHOe yeaoBHe IpH ycTaHOBKE TPYGbI, 910 — YCTOHIMBOCTD €TOA0A,
nay MTarTHBa, HA KOTOpOM IoMemaercA MeXamds¥, Bpamamomuid Tpyoy.

HOpr neycrofiumsoM mMTaTHBe HEDpHATHO, 2 HOJIAC H HEBO3MOMKHO,
Npou3BOAUTH JaKe caMble djemeHTapmble HaOmrogeHua. IlltraTmsbl 114
acrpoBoMrIeckol TPYOBI MOTYT GBITh HIH HepeHOCHBIE, HIH NOCTOAHHEBIE.

Jaa yerpoiicrBa mepebix mpmrotoBuswr rtpeHory (pue. 70). Toa-
MyHa-ee HOT BaBHCHT OT @e BBICOTH (9TO, B CBOI 0dYepefb, 3aBHCHT
OT BBICOTBI CTeH OamHH) H OT TAMKECTH MoMemaeMoro Ha Heli MeXxa-
HA3M3 ¢ TpPYOoli; BO BCAKOM caydyae, HOrm NONKHBI GbITh He ToHbIIe
1 Bepwmka B xBajgpare. :



— 69 —

BepxHHe KoBIBI HOF Bpesalorea B OepesoBmil mad 1yGoBbiil
nuJueAp 4-X wim 5-TH BeDMKOB B JHaMeTPe W OK0XO 6 -TH BepIIKOB
BBICOTO}. BEW3Y ¥ mocpeiuEe NpPOYAO CBASHIBAIOTCA DACHODKAMH,
a K HEKHNM X KOBOAM NDUKPENUSiOTCA H@Belmnpmsie BHATHL i
yCTAHOBKY HOJOGHOTO MITATHBA HA MOBEPXHOCTH 3eMId HPeiBapUTeIbHO
JeJaeTca Kpyrablii ®YEAAMeHT B OJMH KMpDWY, HIH KIAAETCA COOTBEI-
ecTRyIOINell BeIMYUHBI IIHTA, B KOTOPYI0 3aKPEMIAIT TDH KeJesHbie
IJaCTHHEH ¢ KOHWYIECKEMH YIJyOJedHAMH JJA HABEIIHDHBIX BHHTOB
IITAaTHBA. J3aMEHATh MOACTABKY AJA TPYObI OOBIKHOBEHHBIM $QTOIDAHU-
qecKuM IITATABOM MOJOKNTEIbHO He PEKOMEHIYEM, TAaK KaK Jaje camblil
ycToilquBHIl U3 HAX JacT BO BpeMa Habmo- . ° - '
Aenmil Kpaiige HesReJaTeipHBIC COTPACCHHUA -
TpyOHL. A

TMoCcTOAHABIM MTATHBOM MOKET CIY- y 'l

HUTh ONMCAHHAA BHINIE TPEHOTd, KOHIBI
KoTopoil MpOYHO BjeAbIBANTCA B PYHAA- l

MEHT UM B KaMemHplil ¢r0J0, ecan 06cepna-
TOpHA OOMemaeTcA HAa KpbiNIe BAAHMA; -
AJ8 9TOro TPEeHora COOTBETCTBEHHO YA~
maerca, Ho jyumimM DOCTOARHBIM IHTA- - \
THBOM HAAO CYMTATh KPYrJbii croil us
¢yXoro mioTHOro Aepea (Gepessi, 1y6a),
sepmikoB 5 mim 6 B oGpese. '

Ecan oGcepBaropua Ha 3emie, TO
croxd Bphipaercs B 3emaro. HerayGoxo
BPHITBIH C€TOXG 3MMOHl 9YHCTO OTKIOHAETCH:
OT BEPTHKAIbHOTO HONOFKEHHA BCIeJCTBHE
HEPABHOMEDHOTO  OpoMep3aHu#  MOYBbI,
a IIOTOMY BpBIBAaTh €ro cIeAYeT He MeHee,
kax ma 11/, apm. Ecam e oGcepparopud
Ha Kpsldie, TO B BHIBEJCRHOM [0 YDOBHA
1043 KUPIAIHOM ¢T010€ 0CTaBIATCA KAHAX
(kak B He9HBIX TPYOax) ray6umoii B 1 apu., BEKEMI KOHeI| 1epEBAHHOIO:
crox6a eTporo BePTMKaIbHO BEIAJBIBAETCA B STOT KaHal, a MPOMERYIRH
3aIHBAIOTCA NEMeHTOM ¢ meckoM H mieémey. Ouyenmp BHITOXHO A3A Yerofi-
qUBOCTH OCEROBHOH KMpHOUYHBIA CT0I0 BHIKIAZLIBATH NADAMBJAABHO WK
cHAGAUTD ero KOHTPDOPCAMH A0 %/; ero BHICOTHL.

Bepxanii o6pe3 jepeBARHOT0 cr0xGa JOXKEH HMETh CTporo ropm-
30HTANGEYI0 NOBEPXHOCTh. YKpemiemnbli crox6 MoKphIBaeTed ropadeif
oandofl 1 maciagHoli kpackofi. Toasko 4TO OmHCAHHAA CHCTEMa olxajaer
yA0BAETBOPUTEIbHOH YCTOHYABOCTIO, NPOTHA B AEHIER, BO NOX BIMAHIEM
aTMOC®EPHLIX YCIOBHI AepeBAREKI €100 BCe #e COBDEMEHEM KDUBHTCA,
970 HApyMaeT NPOYNOCTh YCTaHOBKH, a MHOTOMY, €CIM €cTh BO3MOK-
HOCTb, JYYING JAA IITATABA OpHOGPeCTH COOTBETCTBYIOMel AIMHbL TOACTO-
CTEHHYI0 Meralimieckyio TpyGy, AMaMerpoM He MembiTe G-1u AwfiMOB.

.
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Merazingeckas tpy6a ykpemiserca B GeroHHOM ocHoBammu. Ogenmb
yerofiungoe ocHoBanue AJA TPYGbl MO:KHO HPHTOTOBHTH U3 OeToHa, HpH-
JaB eMY CIerka KOHHYECKYI0 ®opMy; Boobmie, GeToH (HOPTIAHACKOrO
nementa mo oowemy 1 4., mecky 3 9. H meJxoro mie6BA 4 4.) ABisercs
TpeKpacHbIM MaTepuajoM AI1f &YHAAMEHTOB H €TOA00B IO aCTDOHOMH-
qeckile npHOopbl; OpH He3HAYHTEJHHOM HABLIKE N3 0OTOHA MOKHO
HOCTPOUTh ¥ CTeHSI 00CepBaTODHH, MpHAAB MM, Toamuuy 3—4 plofiva;
Hajo0 IAMb MOMHATH, YTO sKeJesHsie Go.ATHI JuA IpICOSIHHEEHHA K CTCHe
ABepHBIX HeTJell, BepXHETO KPYToBOro peJbca H IPYIUX Opuenocolienni
-Be00X0/AMO0 , 3akIa/pIBaTh E 0eTOH, HOKAa He HACTYIHIO ero j3arBepje-
HUE, 4YTO HPOUCXOANT ogeup Obicrpo (uepes 20 — 30 mumyr), B TBEp-
JoM e Oerome HpoOHBaTh OTBEpPCTHA HE BCErJa BO3MOKHO.

MoHaTHEDPOBEA TPYOFI.

MonTuposka TpyObl, Kax H3BECTHO, MOXeET ObITh HIM a3HMYTAb-
Hafg HIN mapailakrmdeckas. B nepeom caygae Bo Bpems Hadmofenmii
Tpy6e coo0mlaioTCA - BepTHRAIbHOE (mO BBICOTe) M TOpH30HTaIbHOE (IO
a3MMYTy) BpAMEBHA; BO BIODOM ciydae, 0Iarofapa HAKIOHY wWacoBofi
ocH K TOpH30HTY Ha YroJ, paBmb mmpore mecTa, Aid HaburofeHAA
CBeTHAA JOCTaTOYHO PABHOMEDHO Bpamarh TPYOy BOKDPYr ee 9acomBoii
OcHl, He M3MeHAA BakJIoBa TPYObI (ckiomenua). ComocraBiAg cBolicTBa
5TUX JABYX MCHTHDOBOK, Cpa3y JeiaercA OYEBHIHBIM HDPEHMYIIECTBO
maparzakrodeckoii cmcrembl. Kro madiogar B Tpyly ¢ asmMyTaisHOM
MOBTHDOBKO{l, TOT XOpOIIO 3Haer, ¢KoIbKO HANpacHO TPATHTCA BPEMERH
U TpYAa Opn HAGIIOJEHHAX ; HAZO HMeTh OONBINYIO CHODOBKY, 4YT00hI
HEe NOTepATh ¢BeTHIo, moiiManmmoe B moje 3penda TpyOsl. (coGenHo
9Ta CHCTEMa HENpHATEA B IMKOXe; HOXOKHM DYKOBOJHTENh HOEJIad OBl
IOKa3aTh caymiaTeJaM Kakoe HHOYIb CBETHI0,—MOKAa [OHBIH, HEONbIT-
Bbill BaGmoparesb mojolizer kK TpyGe, HOCTABHT OKYIATOD IO CBOEMY
rJazy, CBeTHIO Yike YOLIO, M MOHMAaTh ero TpVAHO.

Hpr BexoTophIX ke 3aHATHAX, HANpUMeD, AamKe NPH CaMBIX Tpy-
ObIX H3MEpeHNAX W IPW ®OTOrpa®UpoBAHUM, T4 MOHTHPOBKA I Malo-
OUbITUOTO HabjrofaTejsi cOBepIeHHO HEOPHTOIRA. A TNOTOMY IpH Aalb-
Beiille H3J0:eBHN TJaBHoe BHAManne Oyjer o0palmieno HA KOBETPYE-
AR [apalJakTHIecKoll CHCTEMBI,

Oo0pasen, asumyTaipHON MoHTUDOBKH H300paxed Ha pue. 71,
YerpoiicTBO < ee 3akilodaerca B cleAYyolleM: B IWINHIpe NITATHBA
aeraeTca CKBO3HOE KDYIJoe OTBepCTHe, B KOTOpDoe BCTaBIAeTCA Bpa-
maoniagcs KoJoHKa ¢, B Ipope3 ToJOBKH mociefinelf- npoiso HpHKpe-
nafeTcA B HAKIOHHOM HoJomeHmm GDYCOK b, Hecymuil Ha CBOeM KoHie
IIOMAAKY ¢ NI moMeileHus TpyObr. Ilaomazka myeeT ymikm ¢ 3ammm-
BhIM BHHTOM, OJarogaps Koropomy TpyOa MoOKeT OBITH SaKpemieHa
B 100G0oM HoJOKeHH™,
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Jaa mapamrraxrugeckoil MORTHDOBEM INTATHB Il cTOX0 JOMKeH
ObITb WpHCHOCOOIER COOTBETCTBYIOUUIN oOpasod. K Bepxmemy o0pesy
croxéa (pue. 72) mpuBHHYMBAETCA KPYKOK @ AHaMerpoM b 5 miu 6 Bep-
IIKOB; KPV/KOK BhipesaercA u3 Ay6opoil alofimosoil joekm; mo Jumun
ero JHmaMerpa OmpomyckaiorTcd 2 MeJHBIX BHHTA, TOJOBKI KOTODBIX HEMHO-
ABUEHO 3awpenyaorca. JEHNA BHHTOR A0JKHA OBITL HEpHEHANKYIAD-
HOH K mOAyJeHHOil JuHIM, YTO Jerko onpejetnTs Lo Komuacy. B ued-
TpaJibHOe OTBEPCTIIe KPY/RKA MIOTHO BCTaBAACTCA jAepesAUnBIl 1in
Meresvblli erepimeHs b, BBHIXOJAMNI HAA HOBEPXHOCTHI0 EPYAKA HA
/. moiima. M3 mroifmosoif ke X0CKH BBIpe3aeTcA BTOPOH KpYT ~ Takoro
jKe JHaMerpa, B LEHTpe NPOCBEPIUBAETCA OTBEPCTHO AMA CTEPAEA b,
a OO0 OKPY:KHOCTH DOpOTHB BMATOB JIA OPOXOAa MOCHEAHIX Ipope-

Pre. 71. Puc. 72.

saloTeA 2 AyroBuiX orBepernA, jxmmHOi B 1 Bepmiok (pme. 73).
K BepxmeMy kpyJy OpuKpemifercd E1HH d napallaKTHYeCKoil clCTeMsl,
Hocie €Ero BepXBHil KDYiKOK HajeBaerca Ha cTepikeHb b. Jlyrossie
BbIPE3bI BCPXHEr0 KOABUA JAIOT BO3MOKHOCTL TOYRO YCTamOBUTL OpH-
0op MO ABHMYTY, IOCI® 4Yerc BepXuHil Kpy:&oR HeNOABILKHO 3aKpe-
nagerca raiikaym. ,

Hpocreiimasn napairakTaIeckas MOHTHPOBKA n300pamkena Ha pie. 73.
JNi1a ee yerpoiicrBa u3 Toxcroii AyGoBoii man Gepe3oBoil AOCKH Dpuro-
TopafgeTeA kinH C, ¢ TakmM pacuerom, uroGei yroa ABD pasuaica
mupore Mecra. I smxueny Bbicrymy J npmspenigercsa ToJcrad MeTal-
JIIYeckad IJacTHHKA ¢ C KOHHYECKHM OTBepCTiIeM, a B BepNHeM 0oJee
RN3KOM BhlcTyne A BeIpesaerca woxo0. Yacopoil ocpio caymnr jepe-
BAHHBIH NIIHHID; B IeHTPe HINKREr0 ero obpesa BOMBaercd TOXCIBIH
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EPYLablii rBO3Ab [ ¢ KOHWYECKUM OCTpHMENM, C BeDXRHM KOHLOM HHIHHADA
0cOOBIMH YIUKAaMH COEAMHASTCA NIOINANKA €, Hecylnasa Tpyoy; B weso0Ke
NUINBAD Viep®uBaercsa Meranamdyeckoll mawrapkolt m. Ilo cxionennio
Tpy0a sakpenugerca raligoit £. YtoOs! HCOpPABHTH YroJ HAKIOHA 9ACO-
BOHi ocH, IOAKIaALIBAIOT HOZ OChL B K0I00 BEPXHEro BBICTYDA KOKa-
Hble HPOKIafRM MM YIray0adioT caMeif 0.100.

Ha pme. 74 nokasano, Kak BOCHOJLb30BaTheA NMeromelica KoJoHKON
OT asUMYTaxbHoH MOHTHPOBEH. [{1g 3TOro KOIOBKY OTBHHYNBAIT OT €€
0CHOBAHHA, @ Kpyrisie rafiru 3anmenmroT Gapamkamu n u m. W3 gy0a
BLIPE336TCA KINH ¢ HAKIOHOM ero pe6pa AB €OOTBETCTBEHHO WIIPOTE
MecTa; B OCTDBIX €ro yriax Jelalorcsa BeIpesbl, B HIKHuA Bohipes

BXOANT YKo Opycka a ¢ Koxo0oM I MeTaLINYcCKod HaRJalxoif
AXA moMelleHHA wiskHeHd YacTH KOXOHKI, a B BepXanil Bbipe3 b mpo-
nyckaercs ymro Opycka b!, nmeromee npojJoibROe OTBEpCIie, AJNHON
OKOXO !/, BEpmKa, AId Hpomycka 3amumMuoro smura. IIlnpokas gactb
Opycka b! mmeer Kox06 1 MeTALINYECKYI0 HARIAAKY. SakpelLIeHie
1acoBOH OCI mpol3BopuTCA raifkoll », a 3akpenienne O CKIOHEHHIO—
raifxoii m. Toumasa yeramoBka uwacoBoif ocu MO MIHPOTE JOCTHIAETC
ONyCKaHMeM mid NoAHIMaHmeM Gpycka b, nocie gerc moclepniii 3akpe-
nigercsa rafxoil.

IpucnocoGienne 118 YCTAHOBKN dYacoBod ocm MomeT OBITh BHJO-
H3MEHERO eme I crelylommiM o6pasom (pic. 75): Bepxuuil yrox Kimaa
3aKpyrifercAd H B HeM INPOYHO 3aKkpemasercd roioBia BuaTa C, Ha
BHICTYHAIOI[YK) 9acTh BHATA HAAEBAeTcA MNJIACTHHEA b €O CKBO3HOIO



Apopesbio; B BepXHe# 9YAcCTH NIaCTHHKM [popesaercA KDPYraoe OTBep-
cTme ¢ JIA 9acoBoff ocu (KoIOHEM), mo (OKaM KIMHA IPHBHHYNBAIOTCA
2 wmerajimyeckme Hampapialomume miacTHEEM d. Jlia n3Menenus
HaRJOHa 4YacoBoll ocn ocBofompaerea raiiga C. .

Omrcannpie MOHTHPOBKH, Giarogaps CBOeil mpocTOH KOHCTDYKIHAH,
MOryT OBITh OpPHIOTOBIEHHI HpH HEOOJHOIOM HABHIKE B .MacTepCTBe I
co0CTBOHHODYIHO, HO DPa3 HMeeTcAd Xopommad acTpoHoMmYeckas TPyda
3HAYATEIHHBIX pasMepoB (¢ oObexTnmsom Ooiee 75 MHIIHMETPOB),
BLITOJHE® NOCTPOMTH G0Jee COINJIHYI0 MOHTHDOBKY, XoTA OBl BpOJe
n3o0pamennoi Ha puc. 76. Ycrpampaa mojo0BYI0 MOHTHDOBKY, NpH-
geTcd o0paTuThCA K XODOMIeMY Ky3HeLy HiIH
ciecapio. (OcHoBoli MOHTHDOBKH CIYHAT TakKike
AyOoBBlil KiWH, BSIPG3aHHBIA C HARNOHOM, COOT-
BETCTBYIOMMM IIHPOTe MecTa; KINA no auamn AB
pacnmiuBaerca Ha 2 wacrm, o0e wacrd coeau-
HAIOTCA Y HUKHEr0 Yyria mapokodl mpounolt
meriacit, a coepejfd 3aKPeNIAIOTCA 3ARHMHBIM
puaToM C, BIeIAaHHRIM B BepXHIOK JACTh KIHHA
H OPOXOAAIMNEM B AYroBble OTBEPCTHA JBYX TOI-
CTHIX MOTALINGOCKHX NIACTHHOK b; mociejHme
npukpenigores k Hiukpell qacrn rampa. Yro6n
NpHAATh BEDPXHNM KOHIAM HJIACTHHOK Hapal-
JelIbHO® HaOpaBleHue, K BepPXHeMy KYCKY KIMHA
NPUBHHYABAIOTCA 10 GOKaM JB6 IIEKH e.

Togo6Hoe yerpoiicTBo KiImWa AaeT BOZMOK-
HOCTh JGrK0 HPHJATh 4YACOBOH 0OCH KeIaeMBbIi
HaRI0H.

Broar makXomHOi rpamyu KIMHA BhIPE3aeTCA
#oJoO XA 49acoBoi ocH, mOCIGXHAA BBITAYN-
BaeTCA M3 ;KelAe3a HIW CTaIH M HMeeT Ha KOHIAX
BHATOBBI® HAPE3KH, OAHY— 1A NPOTHBOBECA
(mocxepmnii me oGazaTenen), a APYIyo — AIf
Rele3HOH BPIKH, M yrolUleHHe, IPeHATCTBY-
IOIee 0CH CKOAB3ATH BJOJb oJoOa. B moxoGe och yaepmmpaercs
ABYMA MOAHBIMI WOJAIIMOHUKAMH M HarIajgkamu s # m!. Bmika B Harpe-
TOM COCTOAHNH TYro HABHHYMBA®TCA HA OCh M 3aKpendsercA raifkoil.
B ymxn Buiku cBoGogHO, BO 0e3 3a30DOB, BCTABIAETCH KpYIAbli melxes-
HBI cTEPeHb TaKKe ORaHIHBAIOIMiCA BAHTOBRIMI HAPOSKAMH ; HA JLANH-
HYI0 BHATOBYI0 HADE3KY HABUHYHBAETCA NPOTHBOBEC n!, a HA KOPOTKYIO
B HArperoM COCTOAHNH TYI0 HaBMHYMBAOTCA MOTAIIMYecKas ILIACTHHKA ¢
M 3akpeundercA raiiwofl. UroGe! 0Ch He CKOJBL3MAA B YIIKAX BHIKH,
HA 0Ch HajeBaeTcsa IIaii0a m HaBUHYMBaercd raiika. Jis saxpemienns
4acoBoll OCH CIYRHT Megmblil BAMT h, BBUHUMBAIOMEUHCA B HHUAKHION
HARIAJKY m, Aid 3aKpeldedHa e TPYOHl IO CEIOHEHHIO CIYRHT BHHT,
BBuRYHBatoliniica B ymko smakd. [Ipu yerpoiicrse oumucannoit MomTH-
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poBkm HeoGXogmmo o6patuth oco0eHHoe BHMMaHHe, 4To0bI: 1) och cKio-
Hennit, BrOeHHAS B YIOIKM BUIKH, GblJa CTPOro MepHEHANKYJADHA
K 9acoBofi oci; B CBOIO 0uepeib, MIACTHHKA ¢, HeCymaa Tpy0y, JoNKHA
ObT, HEepHeHAURYASPHOl K oCH CkIoHGHHN; 2) KINH Jox&en ObiTh
OpHKpeILIed NepUeHIHRYIADHO K BepXHeMY Kpyry, YCTaHOBICHHOMY
IpeABAPUTEILHO CTPOr0 TOpH3oHTaibBo, Jif 3akpenienus TPYOuI
K IUJACTHHKE ¢ NPHBMHYHBAIOTCA ABEe JepeBAnObie CTOHKE ¢ TPeyrodb-
BEIMM BhIpe3amu. Tpy6a npucreruBaerca peMmAME K 3amumaym (pue. 17).

4

=
A ~e—:

70T CcmOcO0 3aKpemieHHA JaeT BO3MOKHOCTL OBICTPO YDPaBHOBEIIMBATH
Tpy0y B mpefoxpamaer ee or mpornGos. Juis Tpy0 Goxpmo# cpaBmi-
TOIbHO BEIMIHHB €H0cO0 DpUKpenieHHs PeMHAMHI HeJOCTATOYHO Hpo-
' 4WeH, B JAHHOM CIY4Yae DeMHM 3aMEHAIOTCA MeTAIIMYeCKNMH ILIACTHHKAMM
¢ CTAKHBIMH BHHTaMY.

Caumnoserif rpys » yMeHbIIaeT TperHe dacoBofl ocu, o6 oGofimy m
u IpemAaTCTBYET UCH CKOIR3NTh BBepX. UTO Kacaercd npOTMBOBeca n',
TO HOCIeJHUA BHITOJHEe JelaTh C H3MEHAIONIMMCHA BeCOM: 3TO Jaer
BO3MOHOCTh OBICTDO YDAaBHOBECHTH CHCTeMY NDH Pasimdmoll Harpyske

-~
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TpyObl (@OTOrpaeuU9IecKnM aumaparoM, coxmevmofl mmpmoll, coXHednbiM
skpamoM u ap.). Ilporusosec (pue. 77) mojoGHOrO yeTpoiicTBa COCTOMT
M3 ReCTAHOro WMIHHADA, K ero OCHOBAHHAM N0 OCH NDUIAMBANOTCA

2 raiikm, 3aKi09eHEBI8 B RecTAHOH nuaMBAp
4epe3 OTBEPCTHE WHMIHID HamoaufeTcd Apolbio
IIH NOCKOM, OCJe 4ero OTBEpCTHe 3aKphIBAETCA

- IpoOKoi.

Jlia nnaBHoOro BpameHEHs dacoBoll oenm
BHITOJHO K MORTHDOBKE HDHCOBIMHHTE 0co00e
npucoocolJenne; CymHOCTH ero ycrpoiferea
3aK109aeTCA B CrelylomeM (pue. 78): Ha Bepx-
Hpif KoHell 4acoBoil ocH HajgeBaercd Koleco ¢
¢ 3y69aThIM K01000M ; 119 HTOr0 MOMHO BOCHO.b-
30BaThCA  MAaXOBHMKOM OT crapoii mBe#Hoil
MalIWHbl, OCTAGTCA JUIIb B MMelOeMCA Ha HeM

- #oxofe cHemarh 3y0daryio Haceuky. B myore ‘
Koxeca ! jeraercd OTBOPCTHE ¢ BHHTOBOI Hapeskolf jif MEXHOTO BHHTA A,
KOTODBIH, TOpMO34, cOeIMHAET HENMOABIKHO KOZeco ¢ dYacoBoff oceio.

Koaeco, a, ciefoBaredbHo, H BeA
cucreMa, OpHBOAMTCH BO Bpalle-
Hue GeCKoHeuHRIM BHHTOM d. Brut
moMemaerca B 0Co0of Meralin-
qeckoll mojcraske c; mocleipas,
eCIM KOXeco HMeeT 3amOMHO
BUHT A, HPHKpONIAETCA K KINHY
HeOOABHKHO, OCIN K6 331 MHOr0
BIHTA HET, TO MOJCTaBKa AedaCTCA
HOJABHXKHOMH, AI1A vYero B cepeilne
ee BbIpe3aeTCH orBeperHe I
nponycka BuaTa f ¢ raiikoff u ma-
npasaAoniero n (pae. 79): B uo-
CIBIHEM CIYYae 1IA 0cBOOOXe-
HHA 9aCOBOH ocH ciaerka OTBUH-
guBaercA raflka, M mojcTaBKa
caguraerca BEm3 !). Ha Bouiery-
namlme KOHIBI (ecKOHEYHOTO
BHHTA HaieBaeTca RIl0Y.

Kxow (pue. 80) “cocrour u3
MeAHOT0 HPYTAa HIM TPYOKH, COGLH-
HEHHOI'O ¢ - 3amiMHoHf d9acToio @
IOCPeJCTBOM MIADHHDHOTO COGLH-

=

Pne. T1.

HeHHA b, jonyckaouiero neperuChl Ki09a Bo Bee CTOpOHbI HodTH -Ha 90°
B nacroamee spems K. Ileil ¢ oy npuroToBIfiorca dIacTHNHLIS KIOYN.

1) CmeTemy cApErammii yroGHee SaMEHHTS CHCTeMOHl NPYREEHOTO 3amHMA,
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uMeomue GoIpimoe OpeHYYIIEecTBO Hepej ONMCAHHBIMH BRI, TAK KAk
MX MOKHO OTKIOHATH mouyrH Ha 180°, me TOpMO3a Bpamenu.

Ocraerca eme cpedath oOMHe Ykasauna: jepeBo JId BeeX wacTeif
YCTaHOBKN JOXAHO OBITh cOBepPIIGHHO CYX0e, BCe JepeBAHHbIE YacTH
MOKpBIBAIOTCA OXN@Oli (Iyduwle ropAdeil) H OKPAIINBAICTCA MacAAHOI
kpackoil. [lna yMembHIeHN:d TPEHH: BDAMAOLIAXCA ocell Bea cucreya
Jol:HA OBITH XOpOINO YpaBHOBemena, a TPY-
miieca IOBEPXHOCTH CMA3AHBI.

Becoya ikeyaresbno cHAGANTH MORTHDOBKY
KPyraMy — 4Y2COBBIM H KPYTOM CKJIOHEHHH, HO
IpATOTOBHTH TOYHO Da3jeleHHBbIe KPYTH CaMoOMY
IOYTH HEBO3MOKHO, WH3TOTOBICHHE 3Keé HX @O
3aKa3y OGXOAHTCH OYEHH JOPOro, Ja H OPHIO-
TOBHTH IIX MOPYT TOJBKO H3BECTHLI® MEXaHHKH.
Kpoxe Toro, xia moIb30BaHMA TOUHBIMH KDY-
raMg Heo0XO0AUM3a MOHTHDOBKA C TIATeJbHO
BBIBEDEHHBINI 0CAME 0COGOH KOHCTPYRIUA (KOHII-
YECKIMN).

Jaa  yueGEBIX meleil MoOMKHO orpamu-

Pae. 79. YHTHCA C YCUEXOM KpPYraMu—«HCKaTelraMu», Aa-
IOMUMA  BO3MORHOCTL HPHOMI3NTEIbHO (HANPH-

Mep, Ao !/,°) mampasnTh TpyO0y Ha ikeraemyo Touky HeGa. IloxoGmbie
KPYIH - MCKaTednl MOryT OBITh NDHIOTOBIEHBI H CBOMMHM CPeACTBAaMH
N3 NAHKA, JATYHA HIH TPaMMO®OHHON NJACTHHKI; JAeleHHA HAHOCATCA
oT 0 n0 90° B o0e crOpORBI OT AMAMETpPaNbHON JHEMN KpPyra; d9ro
Kacaerca JacoBoro Kpyra, To Ha HeM ypoOmee HadecTH He I'pajlyCHBI®
JelenHs, a 94COBble M MHHYTHBIE, T.-e. DPa3feldTh KpYr Ha 24 wacrn,
a KaiKJg0e JeleHHe, COOTBOTCTBYIOLIGE OJHOMY Yacy, CMOTPA IO Bexn-

qune kpyra, Ha 4, 6 win 10 wacreii (1.-e. ¢ Toumoctsio xo 15, 10 nim,
6 MHBYT). o

W3 onncaHHbIX BBIIe MOHTHPOBOK KPVIN ¢ HOAB30H MOTyT OBITL
npuMeBensl 0coGeHR0 K KOHCTDYKLH, n3o0pamennoil Ha puc. 76 u 78,
Yacopoit kpyr, umpu momMomu ocoboff mailis, mpuuagseBofl K Kpyry,
TYro HajBuraercd Ha yroluweHne gacosoit ocm (pme. 76), a ykasarean
(mpocras €Tpeika) HpHKpelafercd K BepXHeMy cpesy kiuna. Ecan



MOHTHDOBKR HMeeT HpICIoCoGIeRne JIA BpamieHHA 9acoBOd ocH, TO
vacoBoll rpyr yao0Hee 3akpemuTh Ha HIKHEM KoHIE 4vacoBoli]och,
OpUKpennB Yyxazarex, K HKHeMV cpe3y kiuma. Jlaa npasmapmoit
YCTAHOBKH HacoBOr0 Kpyra mocaejunii He JONEKEH 3aKDEIIATLCA Hemo-
apuxao. Kpyr ceromemmil mpumassmodf K Hemy mralOo#i majesaercA
ga Belctyn (pue. 76) ocH ckIoHeHMH, a yKasaTeab OpHKpeIIAeTcH
K OImRaifiuesy KORIY BHIKIL

Muoro IemHBIX VKasadiii OTHOCHTEIBHO MOHTHDOBOK MOKHO HAiTH
B kmnre P1opo: «Hak nmsywars meGecsbie r1eia» n B myprate «Mupo-
Bejenue» (cM. OmOImOrp. YKasaTedb —
npuiaoskense 1V).

YueOnbiv 3aBejeRnaM, HOFKelaBIIHM
opuolpecTH TOTOBBLIC MOHTHDOBKH, MOKHO
pekoMEeHJ0BATh Yy HAc:  @U3NKO-MeXa-
HAYECKYI0 [ ONTHYECKYH MAcIepeRylo
npu Hayanou Haernryre Jecrasra (Topro-
Bad, 2b -— B Jenunrpaze).

YacoBO# MeXaHMSM JIg
BpanieHuda TPYOEI.

YacoBoit Mexammsm, Bpawaomuil Ja-
COBYI0O 0Ch HapPAIIAKTIIECKOi] MOHTHPOBEY,
I 3HauATe bHOM cTeneHy 00.1619aeT H YIpo-
maer opolece HAOAOAeHMH, H eCIH ero
peiko MOAHO BETPETHUTH B IIKOJBHDLIX MOH-
THPOBKAX, TO HT0 0GBACHACTCA eIWHCTBEHHO
ero  JOpOroBH3HON 1  HEBO3MOXKHOCTLIO
npuoGperenns y wac. Ho B 1kore,
Ile Ha HepBOM IIaHe -CTONT HATIAIHOCTD
i yxoGcrBo Halmojenmif, a He 6ro T04-
HOCTh, MOMHO OOofiTnHCs uHpuGOpOM M
nonponte. Jnydo mami OBLIO HCHBITAHO
HECKOIbKO IIPOCTBIX MeXaHU3MOB (COCJHHE-
nue OecKOHeYHOre BIIHTA € rupell Cred-
HBIX YacoB, MeXaHU3M € HeCKoM I Jp.),
HO AYYHIEM N0 CBOEH BIOJHE YJOBIETBO- Puc. 81.
puTeIsHO TogHOCTH (eccHopHO 0Ka3aJach
koHCTpYxnuA, omncamgas Hime. HeoGxopmmo pocrats y 9acoBmuka
YaCoBO{l MeXaHH3M OT CTeHHBIX YacoB. Yjiainp W3 MeXamnsma JMOIRHE
Kozeca (0oeBylo Iepejauy), CeKyHJHOe EKoXeco, 3a 3YOIBI KOTOPOro
3aXBATHIBACT MAKOPh MAATHUKA, COCAMHANT ¢ GeCKOHeYHBIM BHHTOM d
(puc. 81 A), jaa sTOro MemAY CTEHKAMH MeXaHM3MA LPHKPENIAOTCA
2 nmacrurkn ¢ m b ¢ orsepermamu i BuaTa. K Bepxmeny rommy




BHHTA NpHOANBaeTcA COTHYTAA IIACTHAKA ¢ C HECKONBKHMH OTBep-
cTHAMu. PerviaTopoM XoJa 9acoBOore MexXamH3Ma CIYANT KOHIYeckI
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Pue. 82.

wasTenk [ (pue. 82 un 83). Verpoiierso ero
33KM1092€TCA B CACTYIONICM: K BePXHCMY KOJBITY
croxfa raiikoli  wmpmeEpemigerca  MeramLinue-
ckmii crepdensr d; oT mporn6a BHH3 H B C10-
POBBI ol VAepausaerca Apofinofi merarrmiecrofi
pozmopkoeil S; Hapy:kmusli KoHen crep#ds IMecy
OTBEPCTIIE ¢, ChePHICCKI PACIIUpPennoe HaBepXy:
0TBepCTHe JOMKNIO HPHXOANTLCA CTPOrG HAJL
0CbY0 OCCKOIETHOTO BIHTA YaCOBOTO MEXAHIZMA.
B orpeperiie BeTaBafgeTca cTaibHoil NpyT (HanpH-
wep, BA3albliad CONLA) ¢ DPHOAAHHBIM HaBepXy
MAJCHLRIN METAIMNYCCKNM IIAPHKOM; BHM3Y HA

- IPYT HajeBaeTesa rPy3nk fC 33 KIMHLBIM BHHTOM.

Humunii ®ouwem npyvra BeraBiserca B 0AHO
13 orBepernii MIACTHHRI e.

N1 uBMeHeHI cKOPOCTH X01a MCXAHNBMA HOHIKAOT NAH HOBBHIAIOT
rPY3UE [/ M M3MCHAIOT DPACCTOMHHE MILKHEIO KOHIA HPYTa 0T ocH Oec-

Pue. 83.

KOHEYIOr0 BHHTA.

Bec rpysura f moa0mpaercs OMBITHBIM
myreM. [upeil 111 Mexaunsia ¢ ycmexon
MOMET CAVRUTH EPVIias smecranad kKopolka ¢,
0 ee OCH NOPONYCKACTCA MeTalmIYecrIri
crep:redb € KOIBLNOM BHH3Y; Haj KpbIKOL
crepiieh 3arnbaerca KPOUkoM JJId HojiBe-
mmBaHng K crpyHe mmn Geuese. Ropofka
HamoaHAercsa o Tpedyemoro Beca Apolblo
mmr sleckoy (prucvhos 81 D).

CoeflEeHIC TACOBOT0. MeXann3ya ¢ fec-
KOHEYHBIM BRHTOM MOHTHDORKH AelaercA IIH
noCpPEJCTBOM clicTeMbl 4-X KOHHYECKHX 3Y0-
qaThiX mecTepe (pue. 81 ¢) wat nocpeacreon
pJactuynoro kirya lcilca (nynomup Ba
puec. 83). Hocregunii cnocob ropasio mporre,
HO OpH DOVHICHHOM MeXaunusye BHadale
OpiBaer Hef0NbWOIl 0TKA3, KOTOPHIH 0CO0EHHO
Bpeaa He DpliAecer.

Qnucauublfi yacopoii MeXaunsy o6irajaer
AOCTATCUHO POBHBIN XOJ0M, CKOPOCTH KOTOPOTo
0 MeJAuun Mower GbITh OBICTPO II3MeHeHa,
I 00XOJNTCA CPaBHITEILHO HEIOOTO.

[oxe3nste Texunyeckne yKa3ammm, 10 HPIMCPHOr0 pacyera Mexa-
HN3MA BKIounTeasbHo, Aamel B cratbe C. B. Myparoma «YacoBoie
MeXadmsupl 1aa Texeckomosy, «Mmpopegenne» 3a 1918 r., N 2.
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FTABA XL
AcrpoHOMUUECKaA TPYOA.

Acrponomugeckas Tpy6a ABIfeTca OJHEM M3 Doiedsefimnx mpu-
GopoB-moco0uil HpH OPAKTHIECKOM NPOXOMISHHH KYPCAa KOCMOTDAOHH.
Her magoGmHOCIH HMeTr TpPYOy OOJbHIHNX pasMepoB, Tak Kak ee
HA3HAYEHMC B IIKOJE — HE MOAPOOHOE H3yieHWe HEGeCHBIX ABAEHHI,
a TOJbKO BHAKOMCIBO C HHMH, a JAA 3ITOro BHOOAHE OpHrofAA Tpy6a
0Y6Hb CKDOMHLIX DasMepoB; HO B TO jKe BpeMs KeJaTeiplo HMeTh
TPYO0Y € XODOINUMH ONTHYECKMMH KAaYeCTBAMH, TAK KaKk B IPOTHBHOM
clydae HaGIOI6HHA B 3HAYUTCIbHOH CTEHNERHH TepAIOT CBOKW HOY4H-
TeApHOCTh, Y CIyINaTeseil 3apo:KaaeTcd 4YBCTBO Pa304apoBaHufd, Heme-
JaTeIbHBIM 00pa3soM oTpaska:omieecs Ha o0meM HATepece K IpexMery.

Kro ma6aropas B 1mioxyio Tpy6y, TOT XOPODIO 3HaeT, KAK HeNPHATHO
BUJeTh, HAUpHMeD, IYHY, OKpAIIEHUYi0 BO BCO NBETA CHEKTpa, HAM
BMECTO COIHEYHBIX NATeH CO36pPIATh KAKHe-TO pasMBIThIe TDA3HEIE
NATHA, a BCE 3Be3Abl HA0OJ0JATh € KoMeTHRIMH XBocramu. (JRHAKO,
npuoGpeTenne Xopomeil aCTpoHoMHYecKOH TPYGHI CBA3aHO ¢ 3HAYUTOTh-
HHIMA MaTepHANLHLIMH 3ATDaraMu, Tak KaK €6 HPUXOAHICA BEHINKCHIBATH
M3-3a CPAHMIB UIM 3HAYATONLHO HEpemIaYmBaTh UDU NOKYIKe OT Pyc-
CKUX ONTHKOB.

Tpyba oGoiizerca sHaunTeabHO AelIeBie, eCIH -ee COODPATh CAMOMY
HIH, 9T0 eme Jydmie, 00paTAThCA ¢ ITHM K XODOIIeMY ONTHKY-Mexa-
HMKY, BBINICAB OpPEABAPMTEILHO M3 -32 IPAHMIL! (MOMKHO (63 ofpamienus
K yeIyraM Hamux oHpM) o0BEKTHB H OKYIADBL

3xech OyreT YMECTHO CLAa3aTh HECKOIbKO CIOB HO HOBOLY CaMO-
A@JbHOTO H3rOTOBIGHHA TPYOB! € JEMIEBBIMH CTeKlIaMH, HHOTAR peKo-
MeHAyeMOro B OOnyaApHuIX kEHrax. Ha ocmoBawum MHOTOKpaTHBIX
IMYHBIX OUBITOB, MbI HOJOEHMTEIBHO HE COBETYeM HPHUHAMATBCA 33 3TY
Kpaiine HeOjarojapaywn padory.

Camojesbmnea HMeer C30H Xopoliue I AYpHbI8 cTOPoHEL . G oxHol
CTODOHBI, OHA JAaeT BO3MOKHOCTh WOCTPOMTL AeuieBBIH, Raraagubifl H
mpoctoif mpubop, T.-e. mpuGop 6e3 -BeAruX OpocaroMUXcd B rIasa,
a, CIeX0BATEJbHO, H W3IWDIHE OTBIGKAIOINX BHHMAHHE TEXHUIECKHX
Aeraleit, Ho, ¢ Apyroit CTOpoHSHI, 1aXeK0 Re BCARR{l camopexbHBIil npu-
00p BO3MOKHO HDHIOTOBHIL C TAKHM COBEDIIGHCTBOM, YTOOHI OH € YAO-
BIETBODUTENbROH TOYHOCTHI0 NepejaBal JGMOHCTPHpYeMOe MM fBIeHHE,
y#&e He ropopA Oopo HOIHOTY mepejadl; 3To 0oco0eHHO Kacaercd oOTH-
9eCKnX mpubopoB. :

lpexmosomny, Baupmmep, 4TO KT0-auGo M3 UpeluojaBarexell mim
YUEHHKOB 3aX0Tel HPUTOTOBHTh ACTPOHOMHYECKYI0 TPYOy (pasymeercs,
¢ T6M, 9T00BI €0 NpOM3BoAUTH HAOJIOJGHHA, A He MOKA3bIBATh JHIIL
ou3MIeCKHuil NPUHDEN 66 yerpoiiciBa); TOYHO cAelyd KHHKHBIM cOBeTaM,
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0H mpuoGperaeT HPOCTYI0 AJIMHHOPOKYCHYIO 404eBHIY JiA 00BEKTHBA,
JiBe, a dame OJHY YeYeBHNY OT MHKDOCKONA — JIA OKYZfApa, HPHUrOTO-
BlfeT OyMamHplil WIH JepeBAHHBIA Kopmye TPyObI, IpHiaraeT Bce cTa-
panme npu cGopke gacreil, m B pe3yipTare HoxyJaer npuGop, paromui
0YeHb clafoe yBeamdeHue, K TOMY /e cO Boowu adeppanmuaMi. 3arpa-
4eHAbIS BPeMA M TPYA HE COOTBETCIBYIOT DE3VIbTaTaM.

JApyroe gexo, ecim mMeercA CTapas Xopollad 3puTelbHAS (3eMHas)
Tpy6a. Kak m3BecrHo, ee KOpOYC COCTOUT H3 HOCKOJLKHX 4YacTei,
© BABHTAIOIUXCA OfHa B Jpyrylo. Yacrs ¢ HamOoinmmuyM JuaMerpoM
HeceT OGBeKTHB, & ¢ HamMeHpIMM — oKyIAp, (coGeHHO Xopomid Jis
Hepefielkl B ACTPOHOMHYECKYI0O TPYOy MODCKHe HOJA30DHBIE TDPYOHI;
HX KODHYC He COCTaBHOH, a COCTOMT N3 OJHON, OOBIKHOBEHHO [epe-
BaRHOH, TPYOsl. Takue TpyObi cHaG:Kens! 00BEKTHBAMU 0OJABIIETO CpaB-
HATEJbHO JUAMeTPA, onTHYecKHe KadecTBa HX BooOUIe BHINIE CpaBHH-
TeibHO ¢ moxesbnMu TpyGamu. Ifespmbiil e xopmyc TpyGbI mMeer eme
I To (0JIbII0e IPeHM)MIeCTBO, UTO YCTPaHAST HECOBNAZEHNE ONTHILCKHX
ocoll 0GbEKTHBA M OKYJIApa, HCKaKAIOmMee H306pakeHHe. .

Y neGoipmux (kapMaHABIX) NOJ3ODHLIX TPY6 yBeJuueHue Re3Ha-
9ATEILHOE, OHAKO, O0JbIIE, 96M Y XOPOINEro UPH3MATAYECKOr0 GHHOKIA.

Tpy6a ¢ obmpexruBoM B 31 MM u @OKYCHBIM paccrosHmeM B 45 cu
paer 15-kparHoe AuHeiiHOe yBeimueHHe; Tpy6a ¢ 36 MM oOBeKTHBOM
ponyckaer yseandenve B 20 pas, a ¢ 50 MM 06DBEKTHBOM MOKHO HOJY-
uarh 40 — 50 xparnoe yseawuemne. Ecin cgeaars oleBKY yKa3aHHbIM
JuneigbIM YBOIMYGHHAM, TO JAA HalaopeHuii He0a OHI ORaKYTCA
HE/I0CTATOYHBIMM, HO OpUBEACHHbIC YBOIMYEHNA ONpeAEI6HEl JNIIb Teope-
THYSCKH W He NDEJCTABIAIOT BOBCe, kak 95T0 OyjeT BRJHO RITiKe, IIP6-
AGIPHOTO YBOIMYBHIA, KOTOPO® MOMKET JaTh HHCTPYMGHT.

He BjaBasch B TEOPHI OOTHEM, KOTOPYIO YuTaTe]h Hailjer B modom
Kypce OH3HEH, HANOMHNM JUIMb B OOMUX 9epTax OCHOBHOH NpHHIMI
yerpoitersa acrporommieckoli TpyObl.

Yeuenuna, BRIIOIHAOMAA Podb 0GBEKTHBA I MoMelleHHAA HA Depe-
HeM Koame tpylbl, JaeT B ®OKYC6 H306GpameHHe DaccMarpUBAGMOro
npejMera, M, Kak BCAKOe NDOEKTUPOBAHHO® H300paiKenns, OHO HMOIY-
qaeTcd l6PeBePHYIbIM. 9T0 U300pamenHe CPABHHTEJLHO HEGOJBINNX
pasMepoB M, 4T00BI ero YBeIWYHTH, PACCMATPUBAIT €ro 4epes ApYryio
MAJeHBKYI0 4YEYeBHIYy — OKYAAp, KOTOPaA B [JaHHOM CIy9de HFpaer
poir Iymsl. Ha mpaktnke BmecTo Lpocroif JedeBmubl, jaroieif Heco-
BODIIeHHbI6 H300DAmeHNA, OKDYMReHHble IBETAMH CHEKTpa, OOBEKTHB
COCTABIAIOT U3 JBYX MIN TpeX JMH3 DasimiHofl KDUBM3HEL M COCTaBa
(BorsyTo-BHINYKIOH M3 ®IMHTrIACa H JBOAKO-~BBHINYKIOH M3 KPOHrIaca);
Takad KoMOMHaNHA NCHpaBIfeT Tak HA3BIBAEMYI0 XPOMATHIECKYIO abep-
pamuro. Yro kacaeres yBeamdeHma!), To TakoBoe, NPUCIUIATEILHO,

1) Beipaxenme — Tpy6a miIm OKYAdp «yBelndHBaer» — HE COBCEM HpABHIb-
HOE, jeliCTBATEILHBE pasMephl HaGAr0JaeMOI0 NpeAMeTa OCTANTCA TE HE CaMBIE,
HO caM OH Kak Ol NpEGIMKaRETCA K HaM, T.-e. Habaoxaerca noj OOJLHIEM YrIOM.

ie



paBHO YACTHOMY OT JeIeHAA ®OKYCHOTO paccrofmmsa oGBeKTHBA Ha
F
DOKYCHO® DACCTOAHHO OKYIApa § = 3 Eciu, mampumep, MbI mueey

00'beKTIIB ¢ ®OKYCHBIM paccrogumedM B 1 MeTp, 2 ®OKYCHO® pacCTOAHIE
okylapa pasHo 1 eM, To YyEexmyeHme npum ZaHHoM okyxape Gyxer 100.

Bor B o0mnux geprax Tor NPHONHMI, HA KOTOPOM MOCTPOCHA ACTPO-
Homnyeckas TpyOa. OH MOMKET NOKA3AThCA HEJIOCTATOYHO TOYHBIM H
MOJHBIM € TEODeTHYOCKOH TOYRN 3pennsd, Ho Hamia 3ajada He nIUCATh
Kype ®H3UKN; HaMH H3J0MEH, MOBTODACM, ANINb DPIHINIL

Brime 010 €Kasano, 4r0 dcTpoHOMHYecKkad Tpyba HepesepTHIBaeT
mzobpamerne. Jua acrpoHommuecknx HaOIOJCEHIE 5TO He HpejcTa-
BIfeT 3aTpyJAHenuil, Tak Kak UJAHETHBI® AMCKH M 3Be3Ibl HO MMEIOT
HE Bepxa HH HI3A. /JApyroe Jexo paceMarpuBarh 3eMHOH meiisam, —
3Jechb mepesepTplBaHNe H300pamkeHuA Kpajime sarpyjudamo ObI mpomece
Ha0aI0eHN, a4 NOTOMY B 30MHOK 3puTelbHOll TpyOe oryiap cHabmeH
AONOJHNTEJbHOH cHcTeMoli Creko), mepesepThiBalOmNX N300paikeHie,
BCIGJCTBIIC Yero upemMer nadiofaerca B ero JeficTBHTEALHOM HOXO-
mennn. Ho ara JomoimpTerbmad cHcTeMa BIeder 3a coGoii 3Hadi-
TCILHYIC IOTCPIO €BeTa, a CIefOoBaTeIbHO, HPH PAaBHLIX YBEIMYCHOAX
nsobpaikenne upexmera, HabIwaaemMoe dvepe3 3eMHOf OKyuxap, Gvrer
Ka3aThCHd MEHEC CBOTIBIM, TCM TaKOBO® :Ke Yyepe3 OAHH TOJLKO acTpo-
HOMITYECKH.,

Hexn3a nepexofnTs TpaHnn yseldueHnus AIA AaHHOTO 06BeKTIBA,
T4K KaK, YeM GoIblie YBCAMYCHHE, TOM MeUbHIe APKOCTL M TeM orpa-
HIYCHHEE MoJe 3peHnA TPYOnI '), a moToMy B 3pHTENbHBIX TpyOax
3CMHBIC OKVIADBI CTPOATCA € TAKHM pacyeroM, 91005l NpH CPUBHUTEILHO
He0OIbIIOM YBEAHYCHIM MOMKHO OBLIO NOJYIHTh APKO® H300pa:kenIe
B JOCTATOYHO (OJLIIOM IIoJe.

Taxnm oOpasoy, mUepLI, VRasplBAICH(e VBelMdeHHe 3eMHoOfi 8pH-
TeALHOl TpyObl, OTHOCATCA OOBIKUOBEHHO K 3€MHOMY OKYAADY H BOBCE
He CIy:KaT MOKasaTeJeM MAKCHMAIbHON CHIBI MHCTPYMEHTA.

Hrag, B pames pacnopfiReRumn HMeTcA ABa. clmocoba: HIN ocTa-
BUTH SCMHYIO 3DHTEIbHYI0 Tpy0y Tak0I0, KaKad OHA €CTh, € €6 CKPOM-
UBIM YBeIHYeHieM, HIH, COTMAcHO H3JO;KEHHOH Teopmu, mepejelats ee,
opeBparnB B HACTOAMYI0 aCTPOHOMHYOCKYIO Tpy0y, Koropada paza Obl
BO3MUKHOCTh HOAYYATh 4YYThb HO BABOE O0IbLINES YBEIMYOHWe, I, NpH
pasHoii emie, Jact Oolee Aproe HM3o0pameBHe — YCIOBHE BeChMA
BAKHOC B ACTPOHOMIII.

Buooxme ecrecrsennd, 4ro Jywme naopats 2-if cmocob. Jas aroro,
Opemae BCEro, HAAO VIAIMTL U3 TPYOBl YeueBuObl XOHOJHHTEILHOI
(semHoff) crcrembl oxyaApa, pacmolokeHHOH Gamke K 00DBEKTHBY,
OTMETHB KX OTHOCHTEILHOC DACUOJOKEHH® HA caydail BoABopenHs HX

1} Hoxeu 3penna TpyGel BHashiBaercd OrpaHMYEHHOe KPYTroM HPOCTPAHCTBO,
yemaTpusaesmoe B TpyGy npH JAHHOM OKyaape.

I KoabHELIE ACTPOECM. I'OPOHOK, (1
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Ha npemuaee Mecro. (Ocraerca Temeph NMpuUroToBnTh HeGecHBIH 0 KyIAp
A14 Hayaza MOmHO OTPAHHIATLCA OcTaBmelica B TpyGe cucreyolf oKyJapa,
K KOTOpO#l HOmOCPEeJCIBEHHO NpHKIAABIBAIT Fia3 npn walmofeHuu!).
Jdra cucreMa CoCTOMT ¥M3 HEGECHOr0 OKYJApa IOcpPeACTBOHHOH CHIBI,
1o ¢ GoxpImiM HOIeM H jJaer fApKoe M300pamenne.

Teneps mepelizeM k BoHpoCY, Kak mOXYYHTh YBeluleHHA, He00Xo-
AuMble XIA DACMEHTAPHBIX NPAKTHYeCKUX PaloT MO acTpoHOMEN (KOCMO-
TpadeuH). ’

Uro6nl moJydmrh AOCTATOYHOE YBeMM9YeHHE AIA OKYAApa, HAKO
B3ATh MaJeHBKHE@ 4Ye4eBHIHI ¢ 09eHb KOPOTKHM ®OKycoM. Takue crexia
He TPYXAHO AOCTaTh y ouTHKOB. Yem  Kopoue &oxyc, TeMm GoIbIIero
MO;KHO AOCTHIBYTb YBEJHUEHHA, OABAKO, 10 H3BECTHBIX I'PAHAH; O0BIKHO-
BEHHO JOBOILCTBYIOTCA THCIOM, DPAaBHRIM YXBOGHHOMY AMaMETDY O0BeK-
THBA, BHIPaXEHHOMY B MUINTHMETpAX; €CIH, HampuMep, o0LEKTHB HMeeT
30 My, To OH Jerko BeIZepmuT Mode3Hoe ysemmienue 30X 2=60uT. 1.
fl crazar «mozesmoe», Tak Kak NpH JAajbHeiimeM yBeluMdeANH, XOTA
n3o0pamenne H OyXer YyBeIHduBaThed, HO OHO OyAeT HEIO0CTATOYHO
OTYeTIUBO, M HeAb3f PacCIuThiBaTh YBHAETH HOBBHE HOAPOOHOCTH.

He tpyXHO BHIYNCIHTH ONTHYECKHE® DIeMEHTHI, Hepejeibipaf 3pu-
TeIbAYy TpyOy Ba acrpomoMHyeckyio. Ilsmepup pmamerp oGberTHBa,
y3HaeM,  Kakoii cuael Gyfer Ham OyAyimuil MHCTpYMEHT, & ero ®0KycHOe
pacerofHHe YKameT, Kakad veyeBHIA Joixkaa ObiTh BhIGpaBa, 4ToOsI
IOIY9HTh COOTBETCTRYION[EE YBeIHMYeHHE, a TaKiKe AACT BO3MOKHOCTH
onmpeieIuTh pasMepsl M XPYTHX AONOXHHTOIBHBIX OKYIAPOB. Uro0bI
ONpOJOIUTs @ORYCHOE paccrosfnne OOBLEKTHB3, H3MEPAIOT paccTognme
or o0BexTHBa 10 GyMamHOTO SKPAHA, HA KOTOPOM OGBEKTHB Jal Pe3K0e
u300paenile COIHNA WA JYAbL. 910 wW3obpasende HoJydyaercd Ha
paccroaBud 04enb GIu3KoM OT JeliCTBHTENLHOTO, W NOIyIeHHbie XABBLIE
BOOJNHE ODUCOZHGI Jafd HAWMX pacyerToB. Cpesas 310, COCTABIAIOT
CHCTEMY OKYIfApa AJA 3apaHee BhLIYMCAGHHOro ypeaudennd. Jaa aroro
0c0GeHE0 XOpOIIH CTEKId OT HPOCTOT0 MMKPOCKOHa, HEeloliHe ®OKyc-
HOe paccrogHie okoxo 2 eM. IlpexpacHsle pe3yaIpTaThl HOJYYAOTCA
¢ Juusamu oOT axpomarhdeckoli aymer Heiica. Ecam ux npuwennrs
K Tpy0e ¢ OGBEKTHBOM, MMEICINHYM, HaupuMep, 35 cM ®OKYCHOr0 pac-
cTosnBng, ysemnyenne Gyxer 17 mim 18-gkparmoe; dedesBENR ¢ ®OKYC-
HpiM paccrogameM B 1 cu jact yseamdeHme 35, a coBceM MaXeHbKad
C ®OKYCHBIM paccroamueM B !/, e jgact 70-xpaTHoe YBeIMienue,.
Mocxexnuil pasmep cpaBHNTENbHO PeAKO BeTpedaercd B MPOCTHIX JYHAX,
H TaKyl 4Yed4eBHUY OpuieTca OpHOOGDeCTH Y ONTHKA.

HpexpacHpMu OKyJgpaMm CIYHKAT OKYAAPHl OT CIOKHBIX MIKDO-
CEONOB, 0COGEHHO OKYyJApH ¢ GoJpliM YBeIMYEHHeM, HO MX HEIerko
Aocrath. Yerpausas TpyGy, Heo0X0iMMO NpPHTOTOBHThH HECKOIbKO, He
MeHee 3-X, OKyIApOB ¢ pasiMYHBIMH YBeIHYeHHAMH, TaK Kak pasidd-

') Ecaz xopmyc TpyOH He pasjBHXEOHR, T0 0 mpHEAETCA YKODPOTETH.



— 83 —

Bpie BeOecuple ofBeKTH Jif HX HaOI0JeHUA TPOGYIOT M PABIMIHBIX
yBeangennii,

Teneps ocraerca ammsb coSpars Bee gactu. Cmoco6 cGopru 3aBu-
CAT OF TOro, Kakoil cmcrempl Oblxa 3pmrensBan Tpy6a. Ecim ropmye
nocxe el — MOPCKOro THHA, T.-e. OCTOUT H3 OJHOTO KoXeHa, TO paboTa
yupomaeTed B 3HAaYMTEJLHOI CTomeHW: B CBOOOAHMI Komem TPYObI, TAe
pasbiIe moMemalach cAcTeMa OKYIAPOB, BCTABIACICA TNIATEALHO CRICOH-
Hag u3 nuorHoli Gymarn Tpy6ka @ (puc. 84 A u B); eme rywsme Taxyio
TPYOKY BBITOYHTSL .H3 Aepesa U XODOINO OPOMACIUTH; OTBEPCTHE BTYIKH
HOXAKHO OHTh CTPOT0 NUIHHADHYECRHY M TAKOr0 JMAMETpa, 9TOOHI
B Hero Mommo 0bilo BCTABHTb JaTyHHYIO TPYOKY b; B MOCHEAHION CBO-
0ofso, HO Oe3 miatadmd, BABHraerca OKYIAD o.

TpyOka oxyzspa womer ObiTh crIeeHa H W3 GyMarw, dvedenuna
YAepuBaeTeA ¢ ofHOH CTOPOHBI GYMAKELIM NHINEADOM, HPHKPEMLICHHBIM
BHYTDH OKYXApHOH TPYOKM, & ¢ APYrofl CTOPOHLI rIASKOM, T.-6. KPYEKOM
C oTBEpeTHeM AJATriasa, NDHKPENICHHRM X HapyxHoMy o6pesy OKy-
IApHOH_TpYOEKN.

Afn L

Tm ; Drn'
1 ;

e

Puc. 84 A.

Heo6xoumo, 9T006b1 OKYIgp He uMel G0KOBOro IIATaHWA, HO H HE
Bxozma Obl 0geHb TYro, TaK Kak B HEpBoM CIy4ae OH JErRO MOMKeT
BBINACTh OpH HAKIOHEHHON TpYOe, W, UTO CaMOe BA:KROE, IETKO HApy-
MaeTes COBHAJPHME ONTHICCKHX oceil o0BEKTHBA M OKYXApa; HPH TYro
ABHTAIOMIEMCA OKYJApe, YCTaHABIHBAd MOCIONHMH HA ®OKYC, JErKO H3Me-
HATh HAKIOH TPYOBI, yiKe ycTaHoBIeHHo# AiA HalirojeHmsd. °

Ha BuyTpenHeil mosepxXHOCTH TPYOBI cXeiyeT BO300HOBHTH YOPHYIO
MaTOBYI0 OKDAaCKy; AIA 3Toil meiu npurojHa oObIKHOBEHHAd KJeepad
Kpacka '); orolf me Kpackoil cieiyer NoKpHTE BHYTpenHmi o0pe3
BTYIKH ¢ W Bee BHYTpeHHWe 9acTH OKyigpa ¥ muamagpa b.

Jo eux HOp MbI pacCMAaTpUBAIM, KaK MOpefelaTh MOPCKYIO 3pHTelb-
uyio Ttpyly; 4910 iKe xacaercd 3eMHOH 3pmreipHO#l TpYOBI, TO 376Ch
pabora yclomaaeTcs OGLIKHOBEHHO TeM, 9T0 COCTaBHBIE 9acTH KOpuyca
Jame Bosoil TpyGs1 mmeroT G0KOBo® maranme, Ge3yCIOBHO HEIOIYCTHMOE
B acTpoHOMHYecKOi TpyGe, H, IT0GH YCTPAHATL 3TOT HEXOCTATOK, DpH-
JeTca OTACIbHLIe 9acTH TPYOHI B PasiBHHYTOM COCTOAHMH SaKPENNTh
HeIIOJBUAHEO HJH COBCPINEHHO OTKA3aThcA OT ee Kopmyca.

) Eme npoime OKICHTb BEYTDPEHHIO HoBEpXHOCTH TPYOH uepHofl marosoii
Gymarof. '

6*



Kopnye Tpy6Bi Momer OpiTe ApHrOTOBIEH W3 Oymars wuwiu, 9TO
ele Jydme, H3 HeJbHO-TAHYTOH TOHROCTEHHOH JaTyHHOH MIE ariomMH-
HpeBoil TpyOsI. :

B nepsoM ciydae m3 jepeBa mpPHTOTOBIANT JIHANYI NHINHIPHTE-
CKYIO CKAJIRy ¢ JIaMeTpoM, paBHBIM AHaMeTpy (BHyTpeHHeMY) Gyaymeit
Tpy6s1. Ha ckaiky’ mocremeHHO TYro BapepTLIBaeTCA B HECKOABKO CIOER
IOKDBITAA MHIKHM KIeeM NIoTHAA, o0eproumad (mexras) Gymara, mocae
qero Tpyde AA0T THaTeibHO NPOCOXHYTh, H, CHAB CO CKAIKH, MOKDPBI-
BaloT BHYTPH 1 pa3 aceaibTOBbLIM JakoM; HOCIefHHI, 4YacTLi0 BMNUTAB-
mich B 6yMary, Aaer 9epHO-MarToBYIO OKDACKY; CHAPY:KH TPYOY HOKpbI-
BAIOT pasa Jpa dyaleBoll Kpackoll MAM KUMIKHM ®apPOPOM, 9TO YHHYTO-
#kaeT TUrpOCKONMYHOCTs OyMarm, npujaer Ttpy0e HapAxabiil BMA H XoO
HEKOTODOH cTEMEeHH YMEHBINACT HArpeBaHHe BO3AyXa BHYTpH TpPYOHI
npr BaGiofennsax colmna. Hommpr Tpy6sl 00pe3aroTCA -HIOCKOCTAMH,
CTPOTO HepHeB UKYIAPHBIMI K ee ocH. OKYISpHAA YacTh HPUKPONEAETCH
cmoco00M, H3JoMeHHbIM Bple (puc. 84— A m B), a 11 oupassl
otbextuBa (pnc. 84 — C) ckieuBaercd u3 MIOTHOH OYMar# KoaeHUATHI
NHANBAD, TYro .BXojammd B tpy0y. B muiumujp mnioTHO BeTaBiageTcd
onpaBa 00BEKTHBA 7; NOCIeRHA] YAGP/RHBaeTCd AIA®parMoio M3 TOHKOIL
@QHEepbI UXH KapToOHA.

Y6exupmncr nyrey Ha0xrogennii, 4To 00beKTHB BCTaBISH HPABHIBHO,
DRIMAID CIeAYeT YKDemnTh J-Ma BHHTaM, a NpPH HeKoTopoil mpejocro-
poiKHOCTH (Jeiad mpejBapUTeIbHO OTMETKH Ha TPY(e M IUIIHHApPE) MOMHO
A NpUKJEHTs. _

YroOn yerpamuTh nporuGsl TPYOH! OpY €e 3aKPeNICHHH B MOH-
THPOBKe, [OX€3HO HOBepX ee Halerb cHAABHBIN M3 ToXCTOH HecTH MIn
- JaTyen ouamaxp n (pue. 84 — A), owpamlenmEbIi CHapyA&H SMazeBoi
rpackoif. Ecim xopmyc tpy0m DpHToTOBIfeTcA M3 JATYHHOM HIH
ajoMpuveBofi TpyObl, To, oTpesaB ‘0T HocaejHell uacTh TpeGyemoif
JINHB, B AQAbHEHNIEM HOCTYHAKT, KaK OBLIO CKA3aHO OTHOCHTEIBHC
Oymamadii, npu dey 00beKTHBHAS dJacTh UPHKDENMIfETCA 3-MA CTAKHBINH
- BHHTHKAMH, KOHYCKAIOMHMU BO3MOKHOCTh TOYHOrO COBNAJEHHA ONTHYE-
ckux oceii o0pexTHBa M OKyIfpa. Bryrpu Tpy6a moxpmiBaercs uepHoii
rreesoii kpackoif !'). Cmapymus m Meraimmueckyio Tpy0y Bhirojgee
okpacuth Gexoil puaxeroll kpackoll, a eufe Jywime — RUAKHM APSOPOM.

CunraeM HexwuinnM jarh JoOpuiii coBeT: npuoOpersa Meralmide-
CKYt0 TpyOy, Add paibHefimeldl cGOpkH Iyuiie 00paTHThCA K XOpOIIEMY
MacTepy, MONPOCHB €ro NpHOAATE K OGBEKTHBHOMY €€ ROHIY KOJIbIO
BA9 CcoefiHHEHHA 3-MA CTAKHBIMM BHHTAMH € KOJBLOM JIA ONPABHI
00bexTBa.

Yy A1g yerpaHemma. OTpameHEA BHYTPEHEHMN CTemkaMn TpyOs! mocTOpoE-
Hero cBera, 4T0 CHJBHO BPCIUT IPH SOTOrPA®HPOBANNE M HAGIIOJERHAX, BREYTPE
TPYObl BCTABIAOTCA 2 JMAGpArMB I, AMaMETP MX OTBEPCTHH AOIKEH TOYHO COOT-
BETCTBOBATD JXHAMETPY KoAyca Jayueil, cxojgmuxed OT OOBEKTHBA K ®OKYCY.
Beamumuy stmx orsepcrait zerxko onpeleiuts u3 rpadAYecKux HOCTPOECHHE.
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OtgaBan wacrepy ompaBy, HeoGXofuMo JHH3E OCTODOKHO BBIAYTH,
OTMETIB HpeABApHTEJbHO KapanmiamoM Ba pedpax OTHOCHTeIbHOE HX
pacfofomeHue U MoXokeREe B ompase !). .

Tor me macrep mor Onl Dpmiath Golee coBepLICHHHH BHX H OKY-
JApHOH 9ACTH, BaMEHNB XEPEBAHHYIO BTYIKY MeTAINITECKHM IHIHHIPOM
(puc. 84— A) ¢ gByMa NpNOadHABIME K HEMY KOILUAMH @, a TPYOKY b
Mor Obl cHaGIATH Kpeualbepoil ~ AiA IIABHOrO NepeMemEeHHd OKYIApa.
Ha oryispuoll TpyOke N0JesH0 HAHECTH MIULINMETPOBHIE JEJEHIL.
3arparsl Ha 3TH YCOBepIIeHCTBOBaHNA OKymATcA Maccolf-ymoGers mpn
Ha0JII0JCHHAX.

Teneps ocraercs ckasaTh HECKOILKO CIOB OTHOCHTOIHLHO HpHOOpeE-
TEHNA ONTHYECKUX dacrtell mim neroff cuOpamHofl TpyGer Goxee coxij-
HBIX DasnepoB, CulTad, 9T0 AIA IOKONBl BOONHE IPHIOXHBI TPYObI
¢ oObexTHRAMI om 70 0o 410 mm B AmaMeTpe.

BrinncpiBad ogan Jmp onTHIECKH® YACTH, T. - €. 00BEKTHB H ORYIAD,
HEoOGX0AUMO IIPOCHTh @HPMY BhICIATh, [HOMUMO ONpPABH 00BeKTHBA,

d C

Puc. 84 B. Pue. 84 C.

M KOJbL0 JiA BBHHUUBAHWA OnpaBel; OGJarogapd 9TOMY, YCTpaHAerca
Heo0X0AHMOCTs BBIHNNATH IME3BI U3 OHNpPABHL (YTO0 B XOPOrMX OOBEKTI-
Bax Kpailme pICKOBAHHO) 1A mepejaw moclejneil MEXaRHKY npn cGopke
Tpy6sl. DBuecre ¢ oxyrgpoM Joamna ObITh NpHCIaHA H OKyXApHAA
Tpy6ka. Oxyaspsl Iyumie BHIGHCHIBATH He BBHHTIMBAIONIHECA, & BABH-
raiomueca B Tpy6Kry. Ilojo06Has KORCTpYKHA JomyckaeT OBICTDYIO HX
nepemeny. QOugens yro6mbI %) oxyaxaper [leiica pesoavseproi cucmemnt
Aag 3-X OKyifpoB. :

Coexnnenne BHOHCAHUBIX “gacTefl CIGAyer MNOPYIMTH XOpOIIeMY
ontHRry-Mexannxy. Hopmye paa TpyGel jfoaieH OBITh METallmyeckHil
nin jepesaunpiii (M3 @amHepsr). K comanenmio, XOpOmYyI0 JepeBAHHYIO
Tpy0y Y« Hac cperaer Imwmb peixnit Macrep. BeimuchiBag Bmonme
co0panayI0 TPYGy, HEOGXOANMO YKazaTh, HOMHMO AlamMerpa o0beKTHBE,
gucao U N (0 Karaxory) RONOIHHTEIBHBIX ORYIAPOB H IePevHCIHTL
JONOJHATEIbHEIE JacTH, O KOTOPKIX OyAeT cKasaHO HUEe. ‘

He 6yzes ocramaBinBaThea Ha. cooco0aX ONEHKH KadecTB IIOCTPOEH-
Holt min npuoGpereHHOU TPYGBI; 3TO OTBIEKIO OB Hac OT HPAMOil

"1) Oxmako, 3Ta OUEPANHUA BCE e COHPAREHa ¢ HEKOTOPHIM PRCKOM E jJomy-
CTEMQ AUMb Jif8 AemeBblX OOHEKTHBOB. :
?) Aan WKOAbHLIX HA0ArOAGHUH — He3aMeHUMbL.
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wame#l 3ajaau. HeoGXoinMple yKazamda IO STOMY BOUPOCY TUTATIb
nalizer B xanre H. II. JeuryOckoro «Yro u xak mabxojaTh EHa
neGe», Iloxposcroro «llyreBotureis mo HeGy» H B HEJOM DAjJe
crateli B mypraze «Muposegerne» («Maeectus Pycckoro Odmecrsa
JroGurereii Mupopejenus»).

TIABA XIL

JOMOMHNTEIbHEIE YACTH E aCTPOHOMHAYECKOH
Tpyoe.

Nuea acrponomudeckyro TpyOy, HeoOxoxumo 003aBecTHCh M HOKO-
TOPHIMH JONOIHHTEGIbHLIMA 9acTAMM, NpxOOpaMu M Moco0uAMH; Ha3HA-
9eHHE WX ABOAKOe: OJHM H3 HHX cIy/KarT AIA NpegoXpaHenus TPYOh!
U MOHTHDOBKM OT CBIDOCTH, NBLIM; JPYTHE — JIf Da3sHOCTOPOHHHX
acrpoBoMuUIecknx Hal01I0xeHuil.

Ob6zexmusnan noxpolwxe CIYRAT XIA NpejoXpadeHna o0LeKTHBa,
Korga Tpy6a cront Ge3 ymorpeGiemus. IlokphlmKy MoKHO clejars A3
Oymard, B BHJE KOPOTKOTO INAMHIpDA € XHOM; I YHHITOmKEHHA THTDO-
CKONUYHOCTH €e cIeJyeT MOKPHITh CHADYAHM A BHYTDH MacIAHBIM HIH
acoarpToBbiM JaxoM. Iloxpeimxa JKoamHa HajeBaTheA Ha OOLEKTHBHYIO
qacts TpyOsl ¢ merotophM yemimeM. [loxezno mmers eme m Apyryko
MOKPBIUIKY ¢ KPYLIABIM OTBEPCTHEM OKOXO 1/, ee AmaMerpa. 9ra muCIef-
Had Ophrojurcd npH TeX BAOIOZEHMAX, Tie dABIAeTcd Hago6HOCTH
B ANa®parMupoBandd o0beKTHBa.

Juaeparupl BrIpe3aloTcd H3 GDHCTOJLCKOTO KapTOHA M OKpami-
BaloTCA depHoil MaToBoil Kpackoii. Heo0Xo1uMo HPHIOTOBUTH HECKOJBKG
Auadpary ¢ pasHbIMH oTBepcruamMm (Hampumep, B 0,8; 0,5; 0,3; 0,2
u 0,1 xmamerpa oObexrusa). (rseperus B AMadparvax yroGEo mpoce-
KaTh NPOGOYHBIMH CBEpIaMH.

Jexavr wa mpy6y w Mowmupoeky cIuusanTca n3 Gpesenra, napy-
CUHBI HJIW BHKCATHHA. .

- Beirogro nproGperars OpesenT HIA NAapYCHRY, NPONUTAHHYIO XUMA-
YeCKHM COCTaBOM.

IIpefoXpaHENTOIs OT POCH, AYHHOTO M COJHOIHOTIO
cBETA.

' Ilpr BedepHUX M HOYHLIX HaONf0AEHHAX OGBHEKTHB 9acTO HOKDHI-
BaeTCA pocoii, 4TO CHIBHO 3aTPYAEAET RAGIIOACHUA, TeM Goiee, 4UTO
YAa14Th ee, BO-IepPBHIX,— INMHUHA TPYA, TAK KaK OHA IOABHTCA BHOBb,
i, BO-BTOPHIX, 9TOT DpHEM OTHIOAb HE DEKOMERAyeTcA BO H30emanue
nopau o0bexTHBa, camoil memnol yacrn Tpy6el. i ycrpaHeHMA 5TOrO
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Heyxo0cTBa CIYRHT DPOJOXPAHUTENs OT POCHL, cocroamuit w3 OyMam-
HOr0 OUIMHADA, HAZEBAaeMOro Ha OOBEKTHBAYI0 dJacth TpyOsl. Yem
HuINAAp AAHHHEE, TeM JyYlmle; BO BCAKOM cIydae, €ro BHIAOIAACA
32 00BEKTHB 9aCTh JONKHA HMETh JIMHY He MeHee 3-X JUaMETpPOB
TpyOsI. : :
IpepoxpamnTensr crapy&u = MOKpHIBaeTeA MaciaHo#  Kpackofi,
a BHYTpH depHoil maroBoif kpackofi. Tor me mpejoxpaAuTels MOMmeT
OKa3aTh GOJBIIYI0 YCIYTY HpH HalNIOJeBAW COXHNA W IYHLI, YCTPaHAA
WX KOCHI® JIY9H, HCKamKalomue wu3oOpamennd. Ilpegoxpamuredr or
COIHEYHOTO CBera JoJXmeH ObITh OKpameH cHapym®u Oexoll xpackoil
¥ HMETh GOKOBEI® OTBepCTHA AIA BEHTHIANUH, TAK KAK B NPOTHBHOM
cIy9ae Temabll Bo3IyX KoBmeHTpHpoBaica 651 B Tpyle mpefoXpaBATelf.

Coaneunas wupma (pue. 85) caymur A1 npejoxpaneHus HaGLo-
faTeXsd BO BpeMA HaOJiofeHuil COIHNA OT KAPBI U CUIBHOLO COJHEYHOrO
ceera. IllupmMa cocTomT H3 KycKa TeXCTOTO KapTOHA € KDYTJIbIM OTBep-
cTHeM, K KOTOPOMY HpHKIeIIAeTcA KaproHHoe koibno, (Ooxy mumpma
HMeeT BHIpe3. AIA Ha- ‘
Oxtoxenna B JMCKaTelb. 20-30 eaxm. .
[MupMa magesaered HA [——— =
ORYJIApBYI0O MIH 00DbeK- '
THBHYI0 JacTh TPYObL

Coancunan 6aenda
(reamockonm)  AsasgeTCH
HeoOXOAHMOI0  XpHHAA-
JEeRHOCTBI0 ACTPOHOMH-
qeckoil TpyObI, Tak Kak
Ge3 Bee alCcoAMHO Keab3s IPOU3BOLUTE HabJ0lernne coxnna. bes npexo-
XpaHnTe sHoli OXeH/bI Hada01aTe)s pucKyer 6e3B03BpAaTHO HOTEPATH 3p6-
mue. Coxmednas Guempa (pme. 86) cocromt M3 TeMHO-IBIMYATOrO CTeEJa,
BCTABJEHHOr0 B ONpaBY; mocJejHAd HajeBaeTcA mepel HalIIOJeHHeM Ha
okyiap. Jia mpuroropiemua GuemAs! cklempaercd Gymambill xoama-
90K C OTBEPCTHEM B JHe; KOMNAUKY HpHAAIOT Takod pasMep, 9roOHI oH
C XelKMM TpeHIeM Hajepalci Ha OKyaiap. Bripesator 2 oguMBaxoBbIX
KPYTIBIX CTEKIA ¢ AHAMETPOM, DABHLIM BHYTPEHHEMY MONEPEIHHKY KOJ-
MaYKa; OJHO H3 CTeKOJ MOKPBHIBAIOT KONOTHIO; HA 3aKOMYEHHYIO 6ro Cro-
POBY KiajyT GyMa:XHOE KoIeIKO H WMOKDHIBAIOT BTOphM crexioM. Kpas
CTerod OKIOHBAIOT y3Kolf molockoll rymmupoBanBol Oymarw.

Crexia BCTaBIAIOTCA B KOJDAYOK M YAeD:RUBAIOTCH OyMaiHbIM
nurasjpuroy. Xopomo NpHUroTOBHT, HECKOJbKo OXenj, mo Kpaiimei
Mepe, 3: OFHY—XA COIBI@A, a JBe, ¢ CJA0O-ABIMYAILIMH CTEKIaMH,—
AIg BabxrogennA 1yHsl # gprxux miamer (Bemepnt m FOmmrepa).

Cnenuarsao jxa maGmofmenns Mapca moie3HO HPHTOTOBHTB céemo-
fuaemp, T.-e. CTEKI0, OKpamieHHoe B cBeTN0-opamaeBnii mper. Takoe
CTOKIO IIOMEmaercA B OMHCAHHOM BHIME OyMAMHOM KOANAaYKe BMECTO
Abiwgaroro. (BeToouIBTp HE TPYAHO NPHrOTOBHTH M CaMOMY: HO JKCIHO-

Pnec. 86.



HAPOBAHBYIC ®0TOTPAPHIGCKYI0 [JACTHHKY OHKCHPYIOT NP KpacHoM
®0RApe, TIIATEALEO IPOMBIBAIOT I emIe BJakuoili onyckaloT Ha 1 —2 ynnyTet
B Bo1HBli pactBop aBminEOBOli Kpacknm. J[aB piacTnuke Xopomo npo-
COXHYTb, §3 Hee BbIPe3aioT COOTBeTcTBYIomell BeAMUIHbI KPYKOK, KOTO-
phifi LI OPEeA0CTOPOKHOCTH MOKPHIBAIOT KDYMKKOM H3 TOHKOTO (HOKpPOB-
HOTo) CcTEeKId, Mocae dYero Kpad OKIENBAIOTCA TOHKOH TyMumpoBanuofi
Oynamkoii. Iloze3sHo uMeTh cBETO®NABTPHI PA3NNIHLIX CTENCHell OKpPACKIL
OOpeakn CBCTO@UIBTPOB CAEAYET COXPAHNTb, TAK Kak OHI MOLYT HpH-
FOAHTBLCA OpH ®OTOTPA®NpPOBABIN COXALA 1).

Oryanp ¢ Gokoguin ompasiceruer JONyCkaeT BaOMOAATh 3eHHTAID-
HY10 (Onacth He6a (63 HempiATHOrO 3aKHABIBAHHA roXoBpl Basal. Ero
HpuroToBIAlor (pue. 87) H3 meCTH M JATYHOBIX TPYOOK (MOMHO Ipi-

_ roroBuTs o 03 Oymarn). Buidmpalor 1Be
Jaryansie TPYOKH Takoro pasmepa, 4To0bI
0XHa ¢ JEerKNM TPeHIeM BXO{NIa B OKY-
aspayilo TpYOry (pme. 84), a B jpyryio
TAKIM ®e 00pa30M BXOAWI OKYIAp; Barex
13 FRECTH NPITOTOBIAT MaJCHbEI KyOHE
(0oxHa 13 GOKOBLIX CTODOH BDEMENHO OTTi-
0aerca) ¢ JAByMA oTpepcruaMu r m S,
K OTBEpCIIIO 7 MpInanBaerca olee AINH-
Hag 1 Goxburero Juamerpa TpyOra b, a
K APYroMy—=KopoTkag c.

Heo6xo011m0, 9T00BI 0cH TPpYGOK GBLIN
B3amyMuEo nepuenuryaapasl. o gnaronain
KyOHka [OOMEIIAGTCA TOHKO® 3epRaIbUe
(OpekpacHbIM BepkaIbueM JIif d7oifi meim
CIY:RHT mocepedpennoe NOKPOBHOE CTe-

Pae. 8T7. KIBIIIKO). JepKaibOe AO0J&HO OpITL Ha-

KIOHENO K 0CAM TPYOOK TOYHO Hof YTIOM

B 45°; ppukpenlsercs oHO XK pedpam kyOmka rumcoM ILIH 3amaskofl,

mocre dvero Ookopad cropoua KyOmka npurufaeTca H yAepmuBaeTCdO

gyOunkamn. Janunoro TpyOko1o b mpudop BeTaBIAeICA B OKYJAPHYIO

Tpy0y, @ B KODOTEYIO BCTABIAGTCA OKYIAD; 3epKAIO YAOOHE® BaMEHITH
Tpexrpaugoif mpH3aMoii.

Hcrameas. Bpime yme ObLI0 CKa3aHO, 410 YeM OOXLIIE YBEIH-
YeHIe, Te¥ MOHLING IoXe 3peHHs TpPYObI, a, cIcJOBaTeILHO, OJHOBDE-
MEUHO € STHM 3aTpyJHAeICA M Hasolka TPYOBI HA CBETHIO.

UYroGsr yerparurs 9To HEYL00CTBO, k TpyGam ¢ oGbexInpoM Goee
70 MM OOBIKHOBOHEO UPHJIEJBIBAETCA ¢OOKY V OKYIAPROI JacTH m mapad-
JeapHo TpyOe HeGoJbIIAA ACTPOHOMHYECKAd TPYyGa € cJalbiM yBexuye-
HueM (8—12 pas), Ho 3aro ¢ Goxsmmy umoiey. Takad Bemomorareln-

) B HerOTOpHIX CAYYAAX CBETCOHABTPOM MOMET CAYAHTH TONKNH LBETHOH
KeJaram,



— 89 —

Hag TpyOa HashiBaéTcA HekareleM. B @okyce ero okyigpa moelnarorcd
2 pmepcceralominxeA MOX MPAMBIM YIIOM BOJOCKA NN nayTHHKH. Taxmy
- 00pa3oy, ecx OUTHYCCKIE OCH IIasHOii TpyObl U ICKAaTe s Napa.JielbHhl,
TO X0CTATOYHO HPHBCCTH OpeiyMer Ha mepecedenne Bureil nckarets —
OH B TO ske BpeMdA OVier Bil1eH B IeATpe moxd riasuoil TpyObL
Herateap ABAfAeTCA o4eHs BAMHLIM H IOXIAC H HEOOXOIIMBIM
mogecnopbed mpu madmojenmax. IIparoroBnts ero He TPYAHO H CBOUMH
CpeI1CTBAMI, NP 9eM HOT HaXoOHOCTH A 3TOr0 UpHoOpeTaTh coennalb-
Hpifi 00BeRTHB, DpoCTad JINUHO-®OKycHag detesnua, 2 nim 2!/, ex
B jmaMerpe, I OKYIAD NpPOCTOr0 MHKPOCKONA BHOIHE NPULOAHBI AN
aroii nemn. COopra wvacrefi B ofmeM Ta e, Kak N TIIaBHON TpPYOHI,
pasHuga JHOolb B TOM, 9T0 B ®OKYCE OKYJIApa HATATIBAIOTCA JBE TOH-
K6 YepHble INEAROBHHRN !); JIA dToro of depdofi merkoBoil HATKH
0TAeXJIOT ABE WICXKOBHHKI, KOTOPbIe N NPHKDENIAIOT K 00PE3Y KOpOT-
KOro OyMa;KHONO IILINHADMKA, BABHIAEMOr0 3aTeM B TPY OKyaAapa
X0 Tex HO0p, IOKA B HoJe
3pEHIA ORyIApa MHOXY-
quTEA peskoe n3oipaxe-
nue mireft. Jaa nadaio-
Oenun €Oy OKYIAD
uckamern cuabucaemca
COAHeUNOU 6.4eH001.
Hcxkarexs & raasuoii Tpy-
0e HpHEpeNnIAeTcd Il
OpH  HOMOIIH  0COOBIX
HOEER, W, 4TO enle
IIpoie, NoCpeCTBOM 1€~ Pue. 88.
peBsinuoil KoJo1k1 (pie.
88—1). Koxroaka peipesaered W3 Ierkoro CyXoro Aepesa, OHA HMeeT upo-
JOXbHBI  K0J00, KOTOpBIM mpIIcraer k riaaBuoll TpyGe, H BICTYH
¢ #KeJoOKOM LI NICKATedd, K KOTOPOMY HOCIeIHuii npHTATHBacTcA Y3Koi
Meraaxmmdccroli moxockoit. Koxoxka ® raassofi TpyGe mpurpeussercs
METANTINYCCKIIMII AYTdMI ¢ YIIKaMIt X1 CTAKHBIX BIHTOB. YTOOBI BMETH
BO3MO;RHOCTh YCTAHOBNTH OUTHYCCKYIO OCh HCKaTedfd Hapallelbno Tako-
BOii ik6 rIaBuoii TpyObl, AeJactesa chelyloliee NPOCToe OpHCHOCoGIenHe:
U3 JATYHN IIH TOXEToff sRecti Bhipesaeren maactmnoka (pue. 8§—II)
¢ NIBYMA XDYCIBIMHI OTBepernamMu H B 3aidnif o0pe3 KoJIOXKM mPOYHO
33/ 6JbIBaeTCA TroJOBKa BHHTA ¢ Traifkoil. Ilractumka oJumy cBony
OTBE[CTHEM HajgeBaeTcA HA OKYIAPHYIO YacTL HCkareldd, a ApYyriM
oTBeperieM Ha BuouT (OTBEpeTHe AXOMKRHO OblTh pasa B TpH Ooxbuie
JaMerpa BHHTA), 3aTemM Ha BHAT Hajgesaercd mafiba 3HAUYMTEJbHO
Ooxpbmiero JAHaMerpa, 4eM OTBepeTie, HOCie 9ero 3aBHHYNBAeTes raiika.

1) Byecro mesxoBEHOK MOKEO OPHKpenHTh BETE OT OCPaMOBCKAX 3AEKTpH-
9eCKUX JaMBOYEHK.
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- g yeraBoBKE WcKaTeld rIABHYIO TPYOy, cHaGKeHHYIO OKYAApOM
cpeluefi CcHIM € mepeceKACH{NMUCA B €r0 ®OKyCe HHTAMH M ¢ IpH-
KpelIeHHBIM K Beil Mckareldem, HalpaBIAloT Ba APKYo 3Be3fy ¢ 0oab-
muy ¢xropennem (manpusep, Ha Iloaspayio), 0€BOGOKAAIOT TakKy HCKa-
TelIA, DOCIe 49ero, yCTaHOBMB 3Be31y Ha NepecedeHmn Hmredl TPYOHI,
mepeMeranT OKYJAPHYIO 9acTh UCKAaTeldd BMECT® ¢ MXACTHHKAMU JO TeX
nop, 10KA 3Be3ja He COBOAAET € HepecedeHmeM HUTOH HCKaTelsd, Menpa-
BIAA BpeMeHAMU HOJOMKeHHe 3Be3inl B rjasHoft TpyGe; yOenuBmmich
B NOJHOM COBUAjJEHNH, 3aBUHIHBAOT raiiry.

Coaneunviii sxpan (pue. 89) CAYEUT JAA NPOGKTHPOBAHWA M300-
paskenus coiHOa. YcrpolicTBo ero Moer GHTH pasamyHoe, HO TpO-
ereiinree 3akii0vaeTcd B CIGIYIOIUGM: H3 IOTKOTO JepeBa BHIPE3aTCH
2 Opycka @ @ b, OXBATHLIBAOINME OKYJADHYIO YacTh TPYORI M 3aKH-
MaeMbIe ABYMA BHATAaMH. B OpyCKM HeHOABAAKHO 3aKpenIAIOTCA 2 BOPOT-
KOX BUHTA' ¢ raiikamm; K MefHoMy Koxomy ¢ (KoNbIO MOKHO B3ATH

. 0T JammoBoro . abamy-
pa) oprnanBaKTcd Aua-
MeTpalbHO - IPOTHBOLO-
JOKHO 2 CIerka I30rHy-
THIO JATYHHBI JACTHHEY
¢ ¢ IpOZOJBEBIME CKBO3-
HBIMH OPOpe3aMH 5a KOH-
max (OpH mocToAHHOH
BEJHIHHE [POEKTHpYe-
MOr0 H300paKenns ByuO-

Pue. 89. CTO MPOZOJLHBIX paspe-

80B J6JAIOTCA KpYIIbIe

oreperua). IIpopesamu niacTuEkm HajeBaloTcA HA BAHTHI H, OpHIaB
KOJbIY HePOeHAHKYIApHoe MOJOKeHme K ourayeckoii ocm TpyOsI, raitku
SABHHIMBAIOT. OKDAHOM MOMET CIYKAT, KPyKoK M3 GpHCTONBCKOTO
KapTOHA, BJOKEHHLI B KOJbO d M samaTHIil YUIKAMM m; HO Jy9nIu
9KpaHOM, NONYCKAIOMMM H3MEDEHHE BOIMIUBLI HATEH M ONpPeACICHHO
HX relMorpaeHIeckoro MOJOKeHHA, HYKHO CIATATh OPO3PagHbI HKpan
U3 CIIOABI HIH Oel1ylosja, Ha KOTophli HAKNAABIBaETCA pasrpadlien-
HafA HA MULIMMOTPHI MPOSpayHaA Kajbka MIM GyMara; HAa TakOM dKpaHe
HaHOCHTCH TYIILIO OKPYAHOCTb, HPOU3BOJbHOIO JMamMerpa !). Ycranapid-
Basg 9Kpad, HEoOXofmmo JOOHTLCA TOYHOTO COBMEIMICHHA H300pamenmsa
CONHNA C OKDY/RHOCTHIO 9KDaHA. SHad YrIOBYH BOINTHHY AHAaMeTpa
COIRNA, HE TPVAHO ONpeieIuTh BeIMINHY CTODOHHL KBAaADATHRA HA
9KpaHe, a, cIGA0BAaTOIbHO, M NPHOIMSUTEALHYIC BEIMSHHY U I0J0KEHUO
maTed (OpDMHAB BO BHHMAHA® COEPHIHOCTH COJHIA), OKpal ONHCAH-

) Aua OpEeHTEPOBKH m3oOpamemnd COJHLNA HA COTKE HPOBOXHTCA AHAMET;
9Kpal YCTAHABIWBAETCA TAK, YTOObl CONHCUEHE NATHA NEPEMEmAJACh N0 Bappa-
BACHUIO HAHECEHHOrO JHAMETpA.
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HOTO ycrpoiicTBa ygo0en eme u TeM, 4To, 00 MAHOBAHHH B HeM Hajfol-
HOCTH WM 0pY Heo0XoluMocTd HAGIIOAATh COXNLE HENOCPEICTBEHHO
B TpyOy, OH, OTBeleunnif B CTOpOHY, MOMmeT OBITH oCTaBAeH Ha Tpyle.
qro6el B300paimenne OTIIYAIOCh PE3KOCTHIO, HEOGX0 MO HA TPYOY
HajeBaTb COJHEYHYI0 INAPMY HJIM CIUHTL H3 TeMHOH MaTepuH dexod,
KOTODBIil 3aHIal 661 OT HOCTOPOH-
Hero cBera BCIO CHCTEMY B3KpaHa,
ocraBuB Jad nabiiofeHid He00Ib-
moe orseperie. Ecan oOcepBaTopus
HMEeeT JIoK ¢ 3-MA  JBEpKaMH, TO
TaKOe €e yCTpOiicTBO JonyCKaeT Bo3-
MO/KHOCTL NOJYYHTh TeMHOe Ioye-
menne, B KOTOPOM HOAYYatoTCA nopa-
3HTEILHBI6 DPBEKTHl, I OTOpacHI-
BaeMoe [300pameHne COIHLA MOEeT
OBITh 3HAYUTEILHO YBEIHUEHO.

Wpu aroum enocole, mouumMo ng-
TéH, MO;xeT OBITH OTYETINBO EaliII0-
Jaeya TpaHyXAOuA 1 @aKeJb! MOYTH
A0 caMoro ueHTpa JHCKa.

Donaps (pue. 90) mpu acrpo-
HOMHYECKHX HalA04eHHAX CIYHAT
A4 OTCYEeTOB HA Kpyrax, A14 Dpo-
H3BOJCTBA HECIOKRHBIX BHIYHCIEHMHI
y TpyOnl, A1A uTeHHA 3Be3iHbIX KapT H 7. 1. IlpmcnocoGremne ero
JJ3 ACTPOHOMHYECKHX meleil 3armo4aercd B TOM, YTO OOKOBBI® €ro
CTEHKI, ecI¥ OHII CTeKIAHHBIE, 3AKPLIBAIOTCA YepHoii Gymaroii, a k nepej-
HEMY CTeKJY HpHJeJbIBaeTCA oUyCRAwINuiica MeTaplimyeckuil sadepues-
Bbilf Ko3pipek a. (denb Y100HBI KapMaHHBIe JIEKTpHYECKHe BOHApH,
HO, K CO;kaJennio, paoTa MX 04eHb HENPOZOIKRHTEIbHA.

TJABA XIIL
Y cTaHOBEA SEBATOPHAJIA.

Jdaa yerpoiicrBa acTpoHOMHYecKHX RaGilojeHuil HeoOX0ANMO HMeTH
BO3MOMKHOCTE: 1) GBICTPO I IErKo HAXOANTD AexaeMoe cBeTHIO I 2) ecau
OHO Haiiieno, Xerxo cieputs 3a uuy. [lepeyncaeHHLIM yCrOBHAM BIOJHE
VIOBIETBOPAIOT OUHCAHAbIE BbHIIE HaPalJAKTIYCCKHO MOHTHDOBKH.
Becr e mpuGop B COBOKyaHOCTH, T.-e. Tpy0a N ee papallakTHyeckad
MOHTHDPOBKd, HAa3bpIBACTCA DKBATOPHALOM.

Ho paa Toro, uroOnl sKBaTopHal YAOBIETBODAI BHOIBE Mepe-
YHCICHHLIM BbIIIE YCIOBHAM, OH JOJXKeH ObITh BOSMOMKHO TIIATEILHEE
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YCTaHOBIGH [O3palleibHO OCH MHDA, 970 OOLIKHOBEHHO OpON3BOUTCA
B ABa mprieMa: 1) YCTaHABINBAIOT €ro IO a3WMYTY, T.-€. 9acOBYI0 OCh
BBOJAAT B [IOCKOCTh MEpPHINAHA, il 2) IpHOOp YCTaHABIMBAIOT 110 LIHPOTe,
T.-6. 94COBOii OCH JalOT HAKIOH, CUOTBETCTBYIONIMII IIUDOTE MeCTa.
Ipucrymas K YycTamoBKe BSKBATOpHAId, HEoOXOANMO YO0eAnThedA, dTo
Kiug (pHC. T4) cpoeii cpeiHeil DIOCKOCTHI0 NEpHeHANKYIApEH K Acpe-
BAHHBIM KpyraM, @ DOCIEAHN® 3aHUMAIOT I'OPH30HTAILHOE MHOJOKEHHe.

a) YcTaHOBKA B MEePHAHAHE.

IKBATOpHAX YCTAHABIUBAIOT OpeIBAPHTENLHO N0 Kowmacy (IpHBAB
BO BHEUM3HFEe MarHHTHOe CKJIOIeHHe J1f JaiHOIO MeCTa), 3aTeM BCTa-
BIAIOT B TPY0Y OKyIAp ¢ HepecexaomuumcAd HHTAMH, [OCIe 9ero,
0cBOGOANB rafikH JepeBABHLIX TOPH30HTAIBHBIX KPYroB HA IUTATHBE,
HAaBOJAT Depecededne HHTefl HA 0JUY W3 3B€3N 0K0.10 SeHUMA.

Ecin 4acosags ochb He,CoBNagaeT € IJOCKOCTBIO Meppiuana, To
3Be3la OToiizerT BBepX IUM BHN3 OT mepecedyennda HuTeli; B mepBOM
ciyyae HajZ0 CIeTka CMECTHThb ceBepHbIl Kosel] yacoBoff ocin mporis
9acoBofl crpeirH, a BO BTOPOM CIydae — B 00paTHOM HampaBieHuIl,
MOBTOPAA 9Ty ONEpamuio JO TeX HOp, HOKA 3Be3)a HpH HAGI0AERHN
B TedeHIe HECKOXLKHX MUHYT (TpyGa Belercd 3a 3Besloli, He nsyensdad
ee HAKIOHA [0 CKIOHEHNI0) He OYAeT OTX0iNTL OT mepecedennsa Hute,
mocre d9ero raflky 3aBMHYABAIOTCA, a HA pedpax JepeBABHLIX KpyToB
nelaeTcd KOHTPOJIbHAA OTMETKA. '

’

b) YecraroBKa 1o muEpoTe,

Yro6nt npugath 49acoBoil ocl HAKIOH, COOTBETCTBYIONIMl HIHPOTE
M6CTa, BBIOHDAIOT 3Be3XY 60.4usl NOJHCA C UACOGHIM Y1100 0KO0A0 6 uacos
A HaBojAT Ha Hee TPYOY.

Ecan, Bexs tpy0y 3a sBesjolf, okamerca, 9To HOCICAHAI OTOIIIA
0T mepecedeHda nnTeil K 3analy, HEoOXOAUMO CIErKa yBEeINYHTh HAKIOH
. 9acoBoii ocu; eciu e, Hao00pOT, 3B€37a OTOWIIA E BOCTOKY, TO HAKJIOH
0CH YMEeHBIIAoT, HOBTOPAA Ha0A0ACHNA 0 TeX HOp, IOKA 3Be3Ja B Teve-
HH® HECKOJNbLHX MHHYT He GyJer oCraBiATh Nepecedeund HuTefi ORyaapa.

He Bceria yaaerca oxosyaTelIbHO YCTaunoBuTh TpyOy B oauH Bedep
U Jydme, Oe chema, B HECKOILKO DPHEMOB; HU BO3MOKHO TOYHEE YCTa-
HOBHTL JKBATOPNAL. -

Bpesa or BpemeHH CJeiyer NpoBepAth ONICAHRBIM BBHIMS cuocofoM
HDABIILHOCTL YCTAHOBKH, O0COOEHLO 3TO HEOOXOXMO IPOJCILIBATL HEpes
Ka®joil eororpaenyeckoll manm usmepureapmoli paboroii Ba skBaropuaxe.

VceTaHOBEa KEPYTOB C JeIACHUIMU.

Jaa npuGimxcnnofi yeraHOBKH KpyroB HeoGXOAMMO HMCTh BepHO
mAylge d9ackl 0O cpejneMy BpeMeRH M Kaxoli-HAGYAb acrpoHoMuYe-
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cknll xazemiaps (cy. Gnommorpacmyecknii ykasaTeldb B KOHIE KHUIH—
oprioxenne 1V).

Uro0bl YCTANOBHTE %(C060% KPYyt MPHOLISHTEALHO BEPHO, T.-€. TaK,
9ro0hI OIl MOKA3LIBAI JACOBbIE YIUBL CBETILI, HAZ0 TPYGY HapecTn Ha
comne (4ro0nl mepecedcHue unreli COBHAiaIo MM € ero HEHTPOM,
LI C OIMIM K3 EPACB) B MOMENT HCTIRIOrO NOAAHA (N3 TPadbI KaXeH-
Japa—c«cepelnee BpeMa B MCTHNHDBI H0JgeHb»), He MEHAA DOXOKEHI
9acoBoil oci, HOBEPHYTL KPYr Bacroibko, 4To0bl yKaszaTelb CTal DpO-
TUB HUPPHI 24, mocIe Uero B TOM jKe KaXenjape najo HalitH BeXmdnay
CKIOHGHIIT COXHDA JIA JAaNHOro JHA U, He MeHAs NOJoKCHNA TpyGh,
. HOBepUYTh KDY CEJIOHENii HacToJbko, uTOOBI YKazaTedb €Tax HPOTHB
UuepLl Ha Kpyre, coorBereTBylouieii HafixendoMy ckiouenulio. Ecam aTo
nabalozeniie IPOU3BOANIOCH OPH MOJORCUIN TPYOB! K 3amagy or €roaoa,
mepepoJAT 3arey TPYOYy Ha BOCTOK OT [Er0, BHOBbL HABOAAT eée Ha
CO.JHLE; GCIH I NI HTOM HOJOKRCHUIN VEa3aTelb NOKAXKeT Ty jKe Bedil-
4NNy CRIOHeHIA, 3HAYHT, JeJelus HA Kpyre Hauecesbl BEPHO, H caM
KDY BepHO IIOCTaBIeH, B IPOTHBHOM CJydae, NN AeIeHU: HaHECEHHI
HeBCPHO, NI IICBepHO IOCTABICH KPYr, HO IpH cavoleibHOM H3roTo-
BICHHII KPYroB — «ucrarcied» mpuanuy ommOkn nafita TpyaHo; npi-
Aerca A0BOJLCTBOBATLCA HPUOINBNTCILHBIMII AADHLINIL.

B1a tounvil veramoBkn DpHOOPCTEHLOr0 HKBATOPHAJA C TOUHBIMIL
KPYrayn IMPeKpacublM pPYyKOBOACTBOM MOKET CAVARNTH CTATLA IPOY.
C. Il. I'nrasemana, oovemenwas B IV Boim. «Usp. P. Acrpomouiy.
Oow.» 1 Proxo «hak usydars meGecuble Teday.

PedbaexTopsl.

" 3akau4mBag riapy ob acrpomoMIYeckux Tpyodax, HeoGxoAuMO Ymo-
MAUYTH O Texeckonax (peegesropax). I3 pessexropos uvaune APYruxX
ciereM perpevaerca crcrema Hurotowa, Kak Hando.1ee HPOCTAIL

H3 cpasuenna pedviexropos H Pe@pPaKTopoB ue TPYAHO BIETH,
yTO TeM, I APYIIM IPHCYUH HEKOTOpble NpenMyliecrBa H HeJXOCTaTKM.

IIpu papmbIx gnaMerpax oTBeperHs pedIeKTOp—MeHee IPoMO3LKIii
npudop vem peepakrop. (denp BaKHBIM IPEUIYHIECTBOM pedICKIOPA
ABageres  OTCYTCTBOG XpoMaTHueckofl adeppaning, YCTPREHTH KOTODPYIO
He MOTVT Jaiie anoXpoMarhi u 3-mmn3opbie ofbesTsBhl. PacmomoineHue
OKyaapa y peexekropoB Hpioroma ropasao vioOnee Axa Hafaioienid,
4eM Y PedDAKTCpPOB, IIaKOHEN, pPedIEKIOPH! 3HAMNTEALHO JeleBle ped-
PAKTODOB.

Ho u pedIckTopsl LMEIOT €BOH oTpumarerbuble cropoHsl Hpi
OTpaKeHHn UoTcpA cpera GoJabmie, 9YeM MPH NpeJOMIEHMH, CIel0Ba-
TeILHO, TP OAUUAKOBBIX OTBEPCTHAX TPYO pedpakrop jact Goxee Aproe
ysofpaskenie, UeM pPEOIEKTOP; KpoMe TOro, APKOCTH N300pamenusd
Y Pe®IeKTopa B 3nAavnTebHOii CTCHeRN 3aBHCHT OT HCOPABHOCTH CAMOrO
sepraia (ero mocepeOpemint). Sepralo MOABEpHeRo Iopde, 0COGeHHO
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B CHIDOM KimMare, 970 Breder 3a coloff JacToe ero cepeGpenme, B XOTHA
3Ta olepanHA He M3 CIGKHKLIX, BCe ke OHa TpeOYeT HeKOTOPOro HABBIKA
H, BO BCAKOM clIyYae, BPEMEHHO NpekpamaeT HaGIioJXeHus.

3a nociefHee BpeMA B BaMUTY pPELAEKTOPOB MHOTO ¢jeral
BpiEG. YMepmmii uieH Pycckoro O6mecrsa JioOnrexeit Muposegenus
A. A, Ynkun.

B opesocxozso mamucamEOM uM pykeBofcrse («OTpamareibHbie
reqeckonsi». sa. Pyeck. O6m. Jo6ut. Muposenenusa. Ierporpan. 1915 1.
Ta ke paora cokpamerno Obrra mamegarama B «MsB. Pycek. Acrpo-
round. O6m.», 3 XVII Beim., o 8—9), rae on Jax pajg meHHHIX TeXHH-
9eCKHX YKasapmil, KaKk DPHIOTOBHTL JOCTYNHLIMH AJa Hobureleii cpei-
CTBAMHE 3epKal0 AJA pedlexTopa W Beio ero MoHTHpoBRY. Ilo aromy me
BONPOCY MHOI'0 MOJeSHHIX YKa3aHmii moMemeno Ha CTPAHMNAX KYpHAIA
«Mnpogegenne». _

Ho me Bce mpuGops1, OPUrofHEIE X1 aCTPOHOMA-JIOGHTENd, XOPOLIH
JIA TIKOXBI, H HaM Kamercd, 4ro caoBa A. A. Unkuama, 9T0 «pediex-
TOp, KK CKDHOKY Nepej WIpoif, HpUXOJUTCA HACTPAHBATLY, 1O H3BECT-
HO{f CTeDOHH, B NDHMEHEHMM K IOKOXe, TOBODAT Golblle B IOAL3Y
pe®paKTopa, Tak Kak OOJBIIMHCTBO HpemojpaBarelell KocMorpadmu—
DI0XHe HacTpOHIUMKW, ¥ IMNKoJA, 0CTaHOBHBIMAA cBofi BeIGop Ha peo-
XegTope, PHCKYeT 9acTo Ha -OPOJOLKHTeJbHO® BpeMa OCTaBathed Ges
npubopa. . :
Bo BcaxoM ciydae, OTCYTCIBHE DDOAOIAKHTEILHOrO OHBITA C peo-
IeKTOpoM B HIKOXe, C Y21e0HbIM IpmGOpOM, He JaeT MoKa BO3MOKHOCTH
BBICKA3aTh OKOHYATEIbHO® pEMICHHEe RA HMIM MPOTHB Oro BBEIEHHA
B IIKOXE, KAK CaMOCTOATeAbHOT0 MocOOMA JIA MpPAKTHIGCKHX PadoT Mo
kocyorpaenn. IIpmoGperenne ke pediekropa Kak JOHOIHHTEIBHOTO
npHGopa MOKHO JHINL HNPHBETCTBOBATH, Kak HeJb3A He OPHBETCIBOBATH
U DONLITKY Y9EHHKOB CaMUM MIIH®OBATH SepKaia.

ITIABA XIV.
MpuGopsl miasa cbozrorpacbnposanna Heba.

dotorpaeus, TOT MOry4mil COTPYAHMK aCTDOHOMHH, B HACTOANIee
BpeMA CTaja OKa3hIBATh HEONEHEHHHKE YCIYTH M DPOCTHIM 66 JoOHTEeXAM.

W 6piro 6p1 CTpaHHRIM IKOIE HE BOCIOJH30BATHCA ee cojeiicTBHEM
OpH DPOXOAICHAH KYpPCA KOCMOTpAadHH; B CAMOM jJele YTO MOKET JAaTh
60JpI6 HArIAXHOCTH, KAK He KOHKpeTHad MNepejada eO0TOrpasHIecKoi
DJacTHHKOH TakuMX gpieHuif, Ha0Ji0JleHNe KOTOPBIX TpeOyeT Hempephi-
HOr0O M [OAY3C JO0BOJHHO OPOAONKUTEILHOF0 INDOMEKYTKA BDEMEHH,
AXA acTpOHOMA W JoOMTeAf 2T0 HE mpeicTaBifer 0COOLIX 3aTpyjHeHui,
9ero, 0XHAKO, HEAb3fA CKAa3aTh NP0 YIGHHKOB IIKOJBI; HOZOGHOTO DPOJA
Ha0Il0JeHnd HM [OKamYTCA YTOMUTEILHBIMO M MANO MHTODECHBIMH; CKa-
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3aHHOE OTHOCHTC/, HAUpUMED, K HAGIOJEHHAM CYTOYHOIO BPAMIGHHA
HefecHoro cBoga; HO TYT DPYKOBOAMTOZA BCerxa BBIPYIHT @O0TOrpadH-
JeCKad KaMepa C DPOCTHIM 0OBeKTHBOM, Baupasleanas Ha Iloxapaywo
3Be31Y, HOCI® 9JACOBON YiKe SKCIO3UIMH OHA JACT HATIANHLIH JOKYMEHT
ABIGHHA; Ta jKe KaMepa, HanpapleHHAd HA 383l C PA3INTHBIMH CKIO-
HOHNAMHM, OPY PpABHBIX KamAbli Pa3 IKCHOSAIMAX, NONONHHT OOIIYIO
KapTHHY CYTOYHOIO BpaumieRua HeGecHOFo cpoja. OmBa ke HArIAIHO
MOKamKeT DepeMel[eHAe MNIAHET OTHOCHTOJbHO 3BE3X M MHOIO JPYIHX
ABJeHHi, KOTOpsle YdYenME OOHIEHOBEHHO NpUHHMaeT Ha BepY €O CJIOB
i geprema HpemojaBarerd HId ydeOHHKa. ' .

CaMocroaTesbHOE ke @OTOrpa®upoBaHme Hefa YUeHHKAMH jacT
NOCIGAHHM BO3MOAKNOCTL CO3HATEJBHO OTHOCHTBCA K H3YIaeMOMY ABJe-
HHI0, 3 HAKOMNEHALIH MHMH MaTepHal, MojYac HMelol(Hi H CepbesHoe
Hay9H0E SHAYEHHE, 6CTeCTBeHHO OYAET BOOXYLIEBIATH X B AalbHelme
pabore. OjpHako, npemoxasatedb HpH 3TAX paborax folKed cobJ0iaTh
H3BECTHYI0 INOJArOTHYECKYIO . OCMOTPHTEILHOCTb, Bejis HX B  CTpPOroH
nocrefoBaTeIbHOCTH W mpnferad K DOMOIOM ®OTOrpa®MpOBAHHA HeGa
MCKII09HTONbHO KAk K HArJagoffl HAIOCTpaUWM OpPOXOIHMOro, Tak Kak
B NPOTHBHOM c¢Iy%ae 9Ta 0e3ycJoBHO HOJe3HAd paboTa MOMKET CBECTHCH
K JOOHTEIbCKOMY, daime Bcero (eccucTeMHOMY ®OTOIDa®upOBARMI0 Hela;
mofo6HOif paboThl mpemoxaBarels Ge3ycIOBHO oJieH H30erars.

dororpacngeckne paGoTsl AOJABE COUPOBOAKARTHCA 00A3ATENLHBIM |
BejenHeM JHEBHEKA palor ¢ moApoGHBIM NM3JOAeHHeM BeeX YcaoBiif
CheMKH,

®ororpacupopanne He(a MOMKET NPOHSBOAMTLCA ABYMA CHOCOGAMIM:
MOCPeACTBOM 0OLIKHOBEHHOH ®0TOrpacnieckoli Kameps! ¢ 6e OGBEKTHBOM
HIN DOCPesCTBOM ACTPOHOMMYecKol TPYOLL

OGEIKHOBOHHSBIZ (POoTOTrpadHUICCEHH ammapaT.

IIpn @ororpasuposannn ‘06sKkHOBeHHOH KayMepoii Hao6pamenms cBe-
THX OyAYT O4eHb Majbl, HO 3ar0, Grarogapa GOJABIIONY HONIO MMeeTCH
BO3YORHOCTL 3amedJaTieTb HA OAHOM MJacTUHKE SHAYUTEALHHBIH YYacTOK
He0a, MHOTJA TNexoe co3pesgde. HaMepa ocraerc MIM HeHOJABAKHOM
HIN OpHKpeliferca k TpyGe skBaTopmala. B mepBom caydae Kamepa
momemaerca Ha ocoGoff mopcraske (pue. 91 m 92), momyckawomeli Bo3-
MOAHOCTH NpHAaBaTh Kamepe AoGoif makizon. IloxcraBka cocrony n3 AByX
AOCOK, COeJHHCHHBIX NeTidmu; K Golee KODOTKOR DpHKpemigeTcsA BmA-
TOM 7 Kavepa, K Hell ke BEH3Y OpHMENHYNBAEICA HA HETie yOOp 7.
Jpyram pocka yueer pajg OTBePCTHH i BKIAABIBAHNA INTHOTHKA P,
3ajlepmupaomero yoop. Takas mojcTaBka Novemaercd MId HPAMO HA
CTONe, MIH NPHBHHYHBACTCA K ®OTOrPa®UIECKOMY INTATABY.

Henojsuxkpas kaMepa npu ®0TOrpa®upOBAHMH He6a IplMeHAETCA
CPaBHHTEILHO PEJKO, TAK KaK BCIGJCTBI® CYTOYHOTO ABHKeHnd Hefec-
HOFO CBOJA BCe CBeTHIa HENDEDPbLIBHO MepeMeljaloTcsA, a MOTOMY, IpH
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CPaBHATENbHO MPOZOIRUTENbHON SKCHO3MIIMH, OHA BHIXOJAT HA MIACTHHKE
B BOJAC 96DTOYEK, CIGAOBATEIbHO, B TeX CIYYaAX, KOTja HE0oGX0XHMO
NOJYIHTh ©OTOrPadHI0 ONPEAGICHHOLO YdJacTKa HeOa—kKaMepy NpHEpe-
II9I0T K TPyOe sKBaTopHaia.

Yiobuee kauepa cpeiEux pasmepos, T.-e. Jud miactuuok 13 XX 18;
BOOOmIE, 3TOT pasuep MOKHO CUNTATH BIOJHE AOCTATOYHBIM JIA MKOJb-
BRIX nmexeil. Ho ropasgo yreGmee cnemmaibHO WOCTPOEHARA KaMepa
(puc. 93 m 94). Takylo Kamepy He TpYAHO YCIPOHTH W3 TOHKHX
¢adep. Kamepa cocrodr m3 iBYX npogoirosarsix ammkoB A n B, Bxo-

“Pre. 91. : Puc. 92,

MMUX OJMH B JDYrof; HApyRubli AmuR umeeT cOoky IPOAOILEYIO
Ineldb ¢, B KOTOPY10 BXOAMT BHHT C rafikoif; roJoBxa BHHTA 3aKpenigercd
B CTGHKE BHYTDEHHEIO ANINKA; OMICAHHAA ROHCTDYKIHA HOIYCKAeT yCTa-
HOBKY 3ajHell YacTH kameps! Ha @okyc ). Briepexm mapyaisoro ammxa
NOME[AeTCA O0BEKTHB, a B ZHO BHYTPEHHET0 BCTABIAETCA KacceTa.
Ha Bepxaeit cropome BRyTpemEero smuka HE0OX0AHMMO HAHECTH JeJeHs,

') Ecau o6bekTus mMeerT KpeMainepy (moxo0mele OGBEKTHBLI BCTpedatoTeH
Y DPOCKNROHALIX ¢oHApefi), TO HeT HAagoGHOCTA jeJaTh HINME KaMepbl Jsofinbiy,
HO JImHA €ro JONKHA COOTBETCTBOBATH @OKYCHOMY PACCTOAHAIO O0HEKTHAY ¢ HEKO-
TODRIM 3aDaCOM Ha XOX KPEeMaJbepwl.
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XoTA OBl B MHIIMMETPAX; Ha Ciydall mepeMembl 00HEKTHBA, STV HOMETK
JaJyT BO3MOMKHOCTH 3aMETHTh B3aHMHOE HOJOKEHHe AIMKOB IpH pas -
JH9HBIX 00BEKTHBaX. BayTpH
KaMepa OKpaMBAeTCA TepHO-
MaroBoii Kpackoif miw orien-
BaeTCA depHoii Oymaroil.

K mapyikaony ammry npu-
Kpemaalrca 2 pepeBAnubIxX
HeJo04aThIX croiikm d ¢ pe-
MOIIKaxMy, CHAOMEeHHBIMH 3a-
AUMAMHA, OpH TOMOmM KOTO-
phiX Kawepa mpHCTerusaercs
K Tpyoe.

Jdag onnecammolf Kamepsr
npurojed 3arsop Jwooif cu-
crembi. IIpu eororpasnmposa-
Hul 3Be3l, Tymamdocrefi n
'BOOGI® OpH 0YeHb HPONOIMKH-
TEAbHBIX SKCHO3HUMAX BHOJHE
OpUMEHHMA MPOCTas 00 beKTIB-
HaA KPHIIKA HIH CaMOjelbHAA
Oymaxpan, OTKpLIBAOMAf HUT-
kofi (puc. 93) (smgma Bnepean
00'BEKTHBA) U 3AKPHIRAWOMIAACA
OT HaTAKCHHA DE3UHbl 10
OKOHYAHUH IKCIOMINIH.

O0BEeXTHBEL A OOBIK-
HOBEHHEIX hoTorpadua-
geCcKHEX KaMep.

Jaa  eotorpaeupoBaHHA
OnMCAHHOH EaMepol IygiMI
00'bEKTHBAMM HAZO0 CUHTATH
JODPTpeTHbIC, KaKk HaHOO0Iee
ceetocuxapHbic. K comarennio,
3TH 06'beKTIIBEI 0012 210T OAHITY
HEJOCTATKOM : OTYEeTIAMBAH M
BepHad mepejasa orpanudi-
BaeTcA JHUMb UEHTPAIbEOIO
9aCTHI0 NOJH, BCIGJCTBHE YCTO Puc. 94.

OpH ®OTOrRadHPOBAHUE OUpE- ‘
LeNORHOT0  y4acTka He0a BBITOAHE® CIEIaTh HECKOIBKO CHHMKOB,
BOCHOAL30BABINMCh UX IEBTPAILHBIMH 9ACTANH.

IIKoNBHEIN ACTPOHOM, TOPONOCK. . 7
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Bnoxse yaoBIeTBOpHTONbHDBIE Pe3YILTATHI MOKHO IOJYIHTH IPAMO-
JuHeliHBINH MII, KaKk HX HA3HIBAIOT, CHMMOTPUIHBIMI O00BeKTHBAMIL.

Hogeiimne aHacTHrMaTsi, DPeBOCXOAEbIE IO CBOMM ONTHICCKHM
_ IOCTOMHCTBAM, TOYHO TaK K@ JAOT XOpOIMHe De3YIbTaThl; OHH MOYTH
Be ACKamaloT u300pamenna, HO IPH YCIOBHY (0Xee TPOZONRHUTEILHOM
OKCIO3UIMNA; B.KpaiineM ciydae, MoeT 6BIThb MCIONb30BAH H O0HEKTHD
* 0T XODOIIero NPOeKIUOHHOIO ®OHADA.

Hasegerme Ha POEYyC, doTorpadHpoBaHHe.

Hapegenne Ha ®OKyc Eamepsl, cmalmennoll oGbIKBOBEHHBIM $0TO-
rpaemIeckus 00BEKTHBOM, MPOMSBOAMTCA IO KAKOMY- HHOYAb 0YeHb yia-
JeHHOMY 3eMHOMY nOpejMeTy, [OCIe dYero nolokeHHe gacTeil KaMepsl
TIIaTeAbHO OTMOYaeTcA. Becbma BaiHO, WTOGBI ONTHYECEN® OCH Kamepbl
m TpyObl GBIIM MADAaXJeIbHBL

[Iponeccrl @oTOrpa®ypoBanmA 3aKA09AI0TCA B TOM, YTO HABOLAT
TPYOYy ¢ OKyIApOM, cHAO:KeHHLIM KOHTDOIBHBIMM HATAMH, HAa BhIGpan-
HBIif y4acrok He0a, 8aKkpeIBalOT 3a1BOpP HAM HAXEBAIOT OOTLEKTHBHYIO
KPBIIIY, BCTaBIAIOT KacCeTy, CoeguualoT TPYGy ¢ DacobbiM XOJKOM,
OTKPBIBAIOT Kaccery H, yGeiusilnch, 4To Tpy6a HaOpaBleHA BepHO,
OTKpBIBAIOT OOBeKTHB, ciefs B TPYOy S8a paBHOMEPHOCTBIO €0 X0ja
B TedeHHe Bcell skcmo3mmun; jIxA 5T0r0 OOLIKHOBOHHO BHIOHDAIOT
B IIGHTDG CHHMaeMOI0 Y9JacTKa CaMylo fADKYI0 3Be3Jy, H3o0paeHne
€€ HOeCKOIbKO CMENIaloT ¢ ®OKyca TPYOHI, T.-e6. HOJY4aloT u300pakenne
3BE3JBI B BHJ® JAMCKA M CTAapaioTcAd B TedeHHe BCel orcmosmmuu Jep-
7KaTh mepecedeHHe OEYAADHBIX HUTEHl B IEHTPE 9TOT0 HCKYCCTBOHHOIO
IHCKa, T.-e. paspesaTh ero Ha deThipe gactd. DPasymeercsa, mpm Opa-
BUJbHO IIJ¥INeM YacOBOM MEXaHHU3Me W XOpPOII0 YPAaBHOBEINGHHBIX FaCTAX
CHCTeMBI NPOJOXEMTEJbHAH IKCIOSUIMA He DpefcTaBider Tpyla; ApPyroe
Ae10, ecinm 9acoBoii mexaHN3M Bejer TPYOy HepaBHOMepHO, TOr'id IpH-
JeTcd BpeMeHaMyu NpephiBaTh SKCOO3WOUI0, PEryIHpOBaTh Xoi, NYCKaTh
CHOBA MEXaHMSM, OTHICKHBATH BOAYINYIO 3BE3Iy M 3aTeM OTKPHIBATL
3arBop. :

Eme Goapire ycaomasgerca paloTa o0TOrpadMpoBaHMsA, €CIH COBCEM
HOT 9acOBOI0 MeXaHH3Ma; Torja DPHXOIATCA 3anacrmch GoJBIIMM Tep-
IeHneM M BecTH Tpy(y PYKOI0 OpH HOMOIIM KJI09a.

Ilpn HekoTOpOM HaBhiKe BHOJHE Y/OBIETBOPHTEIbHBIE PeE3YIbTATI
MOKHO HOJAYSHTh y&Ke DOCIe MOAYYacOoBOii HKCHO3HLMHU, a HAM N3BECTHEI
Iio0uteln, KOTOPble HOXYIIAM HpeKpacHble CHAMKA DocIe 9acoBoil
OKCIO3MOHY, Bexa TPyOy Bece Bpema pykoil. IIpu sroM cmocoGe HCOG-
X0anMo Cco0JH0AaTh CJe]yIOIINe YCIOBHA: 1) mate pyxam Yycrofiunsoe
M HeYTOMATeISHO® NOJOeHWE, omepeB MX HA KaKyl-HHOYIL DPOIHYIO
NOICTABKy, W 2) TMaTeibHO CIGMTh 3a KOHTpolIbHOHl 3Besjoll, cra-
paAch OKYJIADHBIMH HHATAMM BCe BDEMA JeIUTh €€ HA deThipe pPABHLIE
qacTa. .
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doTorpapUpoBaHUE ACTPOHOMHYECKOH TpyO6OM.

MsBectdo, 4ro weM Goiblie puaMeTp 00beKTHBA, TeM GoIbIle OH
coGupaer aydeil m, cregosareibno, TeM Goxee GyleT 0CBOMEHO POKANb-
Hoe m3o0pamenne. Horza xoraT ¢paBmuTh ONTHYECKHE KauecrBA JABYX
pasingHsX 00BeKTHBOB, TO DpeiBapHTelbHO BBHIPAKAOT HX OTBEpCTHA
B 9acTax ®okycHoro paceroamdd. [loxyuenmoe oOTHOIIEeHRe JaeT BO3-
MOMHOCTb OHPEASIHTH CBETOCHIY O0BOKTHBA; 9TO OTHOMIEERe OOBIKHO-
BeHHO paBHAETCA 1/, AIA HPOCTHX OOULEKTHBOB; OHO BBHIpazkaercd
Takike B Bujge oTHomeHud f/ .

Pas m3BecTHO ®OKYyCHOE PACCTOAHME JAHHOIO 0OBEKTHBA, HO TPYAHO
onpeleluTh M BeIMYURY ©OKaIBHOrO M300paKeHHA CHHMAGMOIO CBETHIR.
3nad, 4ro 1° BoCHpOH3BEeAEHHOTO HA NIACTHHKE HeGEeCHOI0 NPOTLKOHNA
paBeH NOYTH !/y; JIHHBI ®OKYCHOIO pACCTOARAA, JerK0 ONDEIEIUTH

fd
JmaueTp ®OKAILHOr0 H30GPAKEHUA CBETHIA M0 dopuyde [ = ==, B Ko-
H

Topoif f— woxycHoe paccrosEMe o0beKTHBA, o —BHIUMAA YIrAOBAA
BeamdnmHa Habaofaemoro cseruia i ) — uckomsif [maMeTp ®OKAILHOIO
uzo0paikenna B caarnmerpax. Hanpmmep, merarerpHo ysHath auamerp
H300pakeHHa IYHHI B ®0Kyce 75 MM O0GDeKTHBA, ®DOKYCHOE DPACCTOA-
Hme xKotoporo — 114 camr. Kak u3Becto, cpejHaA BeINIHHA BHAH-
MOro xmaMerpa AyEsl 33'30” (ecim d BblpameHO B MHHYTaX, TO 3HA-
MeHaTelb Apou yMHomaerca Ha 60); rakum oGpasoM MbI mMMeeM:

114 . 333
D = =553

YroGpl moaydauts Golee 3sHaunTerbHoe m300pamenne, NpHGEraioT
K OJHOMY H3 CJGIYIOIIMX cIroco00B: HMINM HOIYYAlOT KelaeMylo Bel-
YHHY M300pasKeHHA MOCPEACTBOM OKYJADHOTO YBEIMYEHNMA, WM ke H30-
Opamenne, MOIyIGHHOE B ®OKyce OOBEKTHBA, BIOCIEACTBHH YBelH-
qUIBAIOT.

B noczépmem caydae He clefyer HTTH jaiee 5 — 6-KpaTHOro
yBeINYEHH], TaK Kak ¢ YBeiMuenHeM n300pa:meHna YBeIH4HBANOTCA
3epHA SMYIbCHH H MeIpdalime Je®eKrbl HeraTHBa. lakuM o0pasoM
BHJMY, 4YTO ®0TOIpa®HpOBamme acrpoHoMHYeckofi TpyGoil MomeT GObITh
NpOM3BeJeHO AByMaA cmoco0amm: 1) BemocpeiCTBEHHO B ®0Kyce 00bek-
THBA M 2) DOCPEJCTBOM OKRYIADHOTO YBEIMTeHId.

=1,1 canr.

dororpadpumposanre B Horxyce oO0BeKTHRA.

J1a eotorpacupoBaHmA WEPBHIM €IOCOGOM DPHTOTOBIASTCH H
danepbl 'Kamepa B BEAe fAlWKA ¢ Homepednoii meperopoikofl BEYTpH
(pue. 95-1). Mepexnaa cremka B meperopojke HMeeT KDPyrible oTBep-
cTAA, KOTODHIMH KaMepa HajeBaeTc Ha OKYJApHYIO TpyOky (OKyaap
BHIHNMAOTCA); K 3ajHell CTeHKE KaMepsl NpHKpendgercd paMa ¢ ABepKoi

7*

&



— 100

JUast noMenieHua Kaccerbl, B BerHﬂﬁ BbIDE3 A 1w B OOKOBbIe [ia3bl

(BHYTpH KaMephl) BCTaBIAETCA 3ATBOP.

Puc. 95.

Yerpoiicreo 3arBopa BHIHO H3
cocTont U3 Aepemauuofi pomeuru 4 ¢

Oprxaraesoro puc. 95-1; on
KDYrabiM OTBEpeTHeM (MYHKTHD);

mropa H3 jecrn (mTOpa H3. ADYIOTO marepmala 6yieT NpOMKeHa)

Puc. 96.

ABIKETCA B 1a3aX NIACTHHOK 6— 6
H OTTATHBAeTCH BEW3 pesnHoil «.
Beauunna orBeperTHa wmrophI pe-
TyInpyerca NMaleubkoii 3aiBum-
koif . 3aTBOpP 3aBOAHTCA IMHYPOM
BBEPX M, B3BeIeAHLIH, yAepiki-
BaeTcs 3ajepikkoii m; mpn sKeno-
HAPOB3HHH IIAYP CJIErka OTTI-
riBaeTcA B cTOpOHY. 3aTBop oni-
CaHHOTO YCTpOiicTBA OOBIKHOBEHAO
vriorpedaaerca KIS ¢oTorpaenpo-
BAHM COJIHIIA H AVHBI, A1 0€Tadb-
HBIX A€ @OTOrpaemieckux pador
MOTYT OBITH IPIIMEHAEMBI 3aTBOPhI
Jofoif cucreMbl, HajeBaeMble Ha
00BEKTIB TPYObI, 114 YEro CKIeH-
BaercA 0co0ad OOBEKTIIBHAA
KpBIMKA C BBHICTYHAMOMIUM TILAMH-
APHKOM B IEHTpe KJA 3aTBOpPA;
Takoii 3aTBOD JAOJIKEH MMETL pe-
SHHOBYIO TPYORY € rpymeif Hin
BooOWIe Depeiady, MOXOAAMIYIO
10 ORvaIAprofl gacTH TpPYGsI.
HeoOxoanmo samernTs, 410

AJg ©0TOrPadNPOBAHUA COIHLQA 3aTBOPHI, HajeBaeMbie Ha 0OBEKTHB TPYOL!,
PeIKo AA0T YIOBIETBOPHTENLUEIE PE3YAbTATHL.
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doTorpadHpoBaHKE TTOCPELCTBOM OXYIAAPHOTO
YBeINYEeHUL,

Mas @oTorpacmpoBamnA STHM cmOCOGOM HpHIOTOBIAETCA 0COGaA
Kamepa, OHa OTJHYaeTCA OT TOALKO 4To oumeamHoii Goiwmiedl pamuoii,
TaK KaKk KacceTa IOMeUIaeTcA OT OKYAADA HA TAKOM DACCTOAWMIN, 9TOGHI
AuaMetp W300pamenid, HAUDUME] COXANA 1N IV, Obil B 4 wan 6 pas
Gosple mx m3o0pameHna B ®OKyce OGbEKTHBA] TAKMM oOpasoM, Axd
TpYOBI ¢ oGbeKruBoM B 75 MM H300pamkenme CONHIA He AONAKHO
Oprrb  Ooabme 6 cuw. Kpowme Toro, 9rofmr moxyunrs ma miacrnmke
BeCh AMCK (CHHMATh O JACTAM, 0COOEHHO colnIe. HE PeKOMEeHIYeM, TAK KAk
pesyILTarhl GYAYT JaJeko HEyIOBIETBOPHTeAbHEIE), Heo0XOAMMO BLIGPATH
COOTBETCTBYIOIIMII OKYJAD, OGHIKHOBeHHO cambifi craGeifl. HeoGxoammo
3AMeTHTb, 49TO JIA @OTOTPAGUPOBARWA OKYAAD He JONLKEH UMETH

ITySbIDbKOB I LapanmH, a BO BPEMA ¢oTOrpadnpoBaHmA AONKeH TIIA-
TeibHO 0XPamAThCA OT IBLIMA, TAK KaK

BCe M3BAHB NIN HBLIMHEM HA OKYy- o=—=—=———=————— =
lape mepelafyTcA M Ha MIACTAHKY. el — 1=

B nocmoannow uacmu «Pye- :
ckoro Acrponommyeckoro KRaren- == =
aapa» u3g. Humeropoackoro Kpyxka
IoonTeneil oW3UKN H ACTPOHOMAN
(m3gam 8 1912 r.) Ha crp. 140
Po3anoBb ¥ DoMemeHo ONuCaHNe
0YeHb NPAKTHIHOHA KaMepsl J1g ®0TO-
rPa®upOBAHNA MOCPEJCTBOM ORYIAD-
HOTO yBeJudenna 1).

Iipnm @otorpacupoBanmn ¢ OPOZOLAHTEAbHON DKCIO3HIMEH TeM HIH
Apyrum cnoccOom (®0TOrpa®upoBaHMe 3Be3l, IIAHET, KOMET, TYMAHHO-
cTeli, 3Be3IHBIX CKOMIGHNMH H T. X.) € YA00CTBOM MOKeT HPHMEHATHCA
3aTBOP - KPhIIUKA, u3o0pamennnitl ma puc. 97; om cocrour H3 KapToH-
HOr0 KpYKKa ¢ OOKOBBIM KpYTAbIM oTBepcrHeM. B 1uemrpe Epyikka
K mocliejHeMY HIpHKpenifercA A1uBHafd JepeBAndas Pyvka, KOXOAAMIAf
fo oxyaxapHoil wactu. Pydka xoamnma cBoGopmo Bpamarhed B AEpeBAH-
HoHl KoXofke, mpHcTernyTofl y oOnekTuBHOH wacru. [lpyrofi Eowmen
PYUKN HOJBEmNBaeTcA Y OKyIADHOH JacTH.

J1a TogHOH yeTamoBENM oTBepETHA KPYAKKA NPOTHB 00BEKTHBA Ha
pydKe AelaeTca COOTBETCTBYIOMBH yKasaTelp MIM YHOP.

Pae. 97.

Hapenenme Ha QOKYC.

Kak ussectno, B cmekTpe HanGolee IYBCTBUTGIbEBIMIL JIf Iia3a
ABIAIOTCA KpacHple M 3eJeHble JYYH, [OITOMY B aCTPOHOMHIECKO,
a oryactd m B xopomefl spureipnofi TpyGe, HOCTPOEHHOI cHemHaILHO

HhMocTosETmAas YacTh KaleHiaps COJEP:RHT HE MAlO HEBELIX cupa-
BOK, MOIyIMX OF23aTh HOJb3Y NpPH IPAKTRYECKUX paloTax U0 KOCMOrpadmiL.
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A BU3YaIbHBIX BaOiiofennii, axpouarH3y 00LEKTIB2 NPHYPOYeH HMEHHO
K 9THM IBeraM, ¢ APyro# Cropousl CBETO4YBCTBHUTEeAbHsI cIoil ®oTO-
rpa®uIeckoil MIACTHHKI OKasbiBaeTCA HanGoxee IyBCTBUTEALHBIM K JyIaM
COeKTpa, JeKAUHM Y PHOIETOBOrO Kpad, T.-8. XHMHIECKHM; TaKuM
o0pasoM, XHMHYECKH{ M onTHIeckAl ®OKYCH aCTPOHOMHYECKOI0 OOBEK-
THBA He COBNAJAIOT, NpH YeM HepBhIfi JIeHUT HECKOILKO Blepert —
Ommke K O0OBeRTHBY, a IOTOMY Helb3d NOJYYHTh oTd9eTIHBOe m300pa-
AeHNe CBeTHIad B XHMIYECKOM &OKYyce [OCDPEJCTBOM OOBIYHOIO HaBe-
deHHA Ha Marosoe crexrto. Jua aToro mpakrmryerca caepyroummii
enoco6: Tpyba mampaBigerca HA Kakymo-HMOYAb 3Be3ly C MAIbIM CEJIO-
meHleM, KOTopas M <®OoTorpadupyerca Opu HenoiBmxHoil Tpybe, BCIeA-
CIBHe wero H300paimeHHe 3Be3Abl OCTABHT CIeJ B BHAE KODOTKOH weprhl
pocie 2 — 3-MUHYTHOK BKCHO3NUHI CMEINAIOT OKYJIAD lia OJHO AeleHie
MIKaJbl, 3apaHee CACJAHHON HA OKYIAPHOH TPYOKe, H BBLIABHIAIOT CIerka
KaCCeTY N3 paMpl; MOBTOPAA NOZOOHYI0O ONEPALMI0 HEeCKOIbKO pa3,
IOAy9Yal0oT Ha MIACTHEKE OOCXe NPOABIEHHA DAL [apatielbHBIX dep-
To49ex. (iaMad TOHKadg, a cIefoBaTeAbHO II Hanboiee peskad H3 HHX
1l Oyjer cOOTBETCTBOBAThL BEDHOMY HABeJXeHHI0 HA XUMHYECKUH ®OKye.
10661 He cOUTHCA B OompejeieHHH COOTBETCIBYIOMIEro AGTEHHA MIKAJbI
HAd oLyagpuoii TpyOKe, MOJE3HO KamAYI0 OSKCHO3MIHIO KakK-HAOYAb
OTMETHTH, AeJafd HX PasINgHoil MpOJONKHTEILHOCTH, NpepLIBad JKCHO-
3UOAI0 OfKH AN HECKOIbKO pa3 u T. L.

JaxaddnBad IJaBy 0 ®OTOrPadHPOBAHNM HEGA, NPHBOKY B KOHIE
KANTH cnpaBounylo Ttabannmy (npma. 1), cocraBremmyio orwacrm Ha
OCHOBAHME JHYHOTO OUBITA; B Hell 4nTarTelb HaiijleT HekoTopnle Heoo-
XOAHMBI® YKa3aHHi.

Pasymeerca, rpa®a «OpOJOAKHUTENBHOCT: DKCMO3HIMA» HE Jaer
TOYHBIX YKa3aHuil, Tak Kak 3TOT SJIeMEHT BOOOINEe TPYAUO YI0BHMEL
B ©OTOrpaonn H, KAk A3BECTHO, 3aBHCAINMI B 3HAYHUTEILHOH CTEemeRH
OT OObITHOCTH, B ACTPOHOMIYECKOH ®OTOIpa®umil 0COOSHHO NOABEpHAeH
HOCTOAHBBIM KOJACOAHHAM, TAK Kak NPHXOANTCA HMETh JeA0 ¢ 3eMHOfi
aTyocoepoif, 00MaHYNBOE COCTOAHNE KOTODOH YaCTo COBEpIIEHHO HE
1aeT BO3MOKAOCTH Ipejyralats cooTBETCTBYIOHIYIO0 dKemosnnuo. Hepenko
OpH  KamVIMHEXCA OPEKPACHBIX YCIOBHAX NOAYYAIOTCA COBEPLISHHO
HEeY0BJIETBODATEILIIBIG CHUMEA N, HaoG60poT, OpH BHINMO HeGIarompi-
ATHOH oGcranoBke (JIerxue, mpo3paddsie o6aaka 1AM MYTHAad, HENpo-
3padHadq arMoceepa) IOAVYaIoTCA NPEKPACHbIe Pe3yJIbrathl.

B vacTHOCTH, MOKHO DYKOBOACTBOBATHCA CIEJYIOLIHMH YKa3aHNAMIL
1) corsnme Jaydme CHUMAThL B yTPeHHHe 9achl H HH B KaKOM CIYy9ae
He CHHMaTh ero OKOIO HOAyAHA; 2) NpH JYHHOM cBeTe Jyylie He
®OTOrpPa®HPOBATh, TaK Xak HPH OPORONAUTENLROH 9KCHO3UUIE, HE00XO-
AuMoii, HanpuMep, HPH ®9TOrpacHpPOBAHIK 3BE3J M IIANET, DJACTUHER
3aByainpyer W OOBEKT mOTepaeT CBOI0 pe3kocTh; 3) u3lerarb @oTO-
IpasupoBath CBeTHAa BOMN3H ropusoHTa (He Hume 25° — 30°); 4) He

I

P0TOrpa®HpoBaTs B Te BEyepa, KOrja BHICOKO CTOAMHE HAX rOPH3OHTOM
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3Be31pl CHIbHO MepualoT, Wi He00 MOKPBITO HA 3amage I'yCThIMH IepH-
eIy ofJakau. JydmmM# MOMEHTaMH Hal0 CYMTATh YACHI IOCIE
AOEAA HAM CHILHOTO XO0XOAHOTO BeTpa. JyvwmmM :Ke yKasareen,
pasymeercs, Oyler coOcTBenHbIl aKKYPaTHO Bejgendblii JHEBHUK 3aHs-
THif, B KOTODOM JON:KHO OTMEYaTbeA H COCTOAMHE MeTEOPOJOrifTecKHX
3JeMeHIoB,

Crepeocronmuuecgad goTorpadud.

Oueds HAarIAIHL! M B BbICOKOH CTENenI HOYYNTEILHBI €TepPeocKo-
MI9eCKHEe CHUMKH; IIOIYYNTh HX CpaBHHTEeIbHO HerpyAuo. C(repeo-
CHONMYECKITe CHHMKI COJHOA WOJYYAlOT, KOrja HocielHee MOKPBITO
NATHAMI 3HAYUTENLION BeXNYiubl; ALT 3TOr0 OOBIKNOBEHHO JeXalor
¢ COJHLA ABa cunMEa (Iydlle OKYIADPHBIM YBeludesiey), npuoiisu-
TeIbHO € 3-9ACOBLIM IITEpPBAIOM, CTapadch o0d CHIMEA HOAYUNTH
B yIpeBule 9ackl '

YroGni WOAYINTL CTEPEOCKOUIYECKYI0 NApy JYHBI, HOCTYNaloT
TAKIM :Ke 00pasoM, T.-e. ¢ MOYTH TeM ke INHTepPBAIOM MELAY SKClo-
SHIIAMH. _

Jaa erepeockomniecroro @oTorpadnpoBanua miaxer (HoTomeHHe
HX OTHOCHTEIbNO 3BC31) HHTEDBal JAOX&eH ObITh CYTOUUBIH, HO, 9TOOBI
moxyturh HOourepa €0 COyTHHKAMH, OPOMEKYTOK Me®AY SKCHO3NIHAMIU
poxsen GbITh BCero JMmnb Heckoxbko wacoB (oT gacy jo Tpex). Ilpu
CTEPEOCKONNYECKOM ®OTOTPAPHPOBANMI KOMET IIHTepBal MERAY 3JKcHO-
3unuAMA KoJedaerca or 20 mmin. u Gotee, B 3aBHCHMOCTH OT APKOCTI
"I CKODOCTH JBHAGHHA - KoMeThl 1). '

') Hekorophie molesmpie YKa3amma IpH ©OTOrpasmpoBanmu HeOa 9HTATEd
naiizer 8 nepeseiennoii Mporo xuonre: ®. Kosunces (F. Quénisset). «Aerpomo-
MHYecKana ®oTorpaous». Itsx. «Odpasosanue». Ierporpar. 1912 r.
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" NPHAOHEHHE 1.

lepeyenb 3aaay, Bonmpocos u paboT AnA mpakTuye-
CKMX 3aHATHA no Kocmorpaduk.

A. Kypc moAroTOBUTEIbHEIH.

1. TopusoHurT.

1. U30pats aaa paccMaTpHBaHMA FODR30HTA OAHO KAKOE -ABGO
Mecro, KOTopoe MO:RHO OblI0 GBI YacTo mocemars. Pacewatprsaa ropu-
30HT, MOCTapaThCd 3aMETHTh: d) YTO OCTAETCA HEM3MeHHBIM, 6) 9TO
H3MeHAeTCA U KaKoro poja MpOMCXONIT H3MeHeRuf.

2. Ilpn uporyikax paccMaTpuBaTh ropuH30HT C PA3AMYHLIX TOYEK
B ropax, J0IMAAX, PAaBAMHAX (BEJIUTHHY II OUepTAHNA). ’

2, Bug coxuna.

3. Halmojais B pasiminoe Bpeu:A coxsue.

4. Beerza nu colnne KameTcA WMEIOINUM OJHHAKOBYIO BeANTHEY
B Tedenme XHA (To &e B Tedemue roja). Cm. N 13. _

5. Momkmo au 3awernTb B pasinmgmbie BpeMeHa AHA H T0Aa pasau-
Yl B 1(BeTe H BPKOCTH COJHI.

“

3. Tens.

6. Ha6xozar, Ha TeHemepe (rHOMOHe), Kak MepejBHraerci TeHb
B Tedenlle XBA M KaKnM oOpazoM N3MeHACTCA ODH 5T0OM €e JIMHA.

7. Usuepurs B Teuenme HCCKOJBKAX AHell ¢ NOMOMbBIO TeHeMepa
JTUHY MOIyJeHHOl TeHW N CPaBHHTH AINHY TEHW C JauHOli TeHeMepa.
Haiitn rpaemdecknd cmoco6oM [OCPEACTBOM TeHN BBICOTY jAepesa
1t foMa.

8. Uawepnts juMAy mOIyAeHHOH Teunm B Hadale deTa, OCEHH, 3HMbI
I BECHHI,
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9. HapucosaTb ma jocke BOKPYP CTep:RHA TeHeMepa Kpyr, HEHTp
KOTOPOr0 COBNAJaeT ¢ OCHOBAHHEM cTeDHKHA, Il HA IONYYCHHOM KPYyre
OTMCYATH IOMOWBI0 TOYEK HOJQ:eHHe TCHH CO CDeJMHBI MapTa, HioHMf,
cenTaAdpa H jexalpi:

B 7 wae. yrpa u B 5 9ac. momoJyasu.

» 8 » » » 4 » »
» 9 w0y » 3., » »
» 10 » » » 2 » »
» 11 » » »1 » »
» 12 » » »— » »

CoellHHTH HOXYYEHHBIe TOYKH € IEHTPOM Kpyra mpambmum n 06o-
3HaYAT, Ha HUX Bpema HalJojeHna: kak orAocures 12 4. ampma
k79 18 9; 29—k 8 9 1 4 9; 3 w.—599n3a;
4. 9.—x 10 9. 1 2 9; 5 w.—k 11 4. n 1 u. [Ilosroputs aTn
Ha0Jl0fcHNA B HEpHOJ BPEMEHH OT CepelHHbl OKTAODPA 10 CepejmHbI
HOAGpa mml B despaie. Hailtn pusamuna B sTHX HA0JI01eHIIAX.

10. Caesars coaHeuHsle 9achi M €PaBHHTH IX MOKa3aHHA € HOKA-
3aHNAMH OGBIKHOBEHHBIX 9acoB.

11. B xaknme jum nm B Kaxoe BpeMaA Oblia Halifena camad KOpOTKAd
H camad JIMHHAA TeAb B TedeHHE IEJOr0 roja.

4. Boexop U 8aXO[N, COJNHIA.

12. HaGxiogaTs BO3MOKHO 4Hamie BOCXO0J H 3aX0J COJHLA, NPHTOM
Beerja ¢ OJHOr0 W TOro e mecra. To4HO 3amNchiBaTh BpeMA Il MECTO
BOCXOAA H 3axoja.

13.. Onpefennts, CKONBKO MHHYT M CeKYHX DpPOLLIO HpH 3axofe
CONANA Mek]Ay NpIKOCHOBeHHEeM HHKHEI0 Kpaa colHma K TOPH30OHTY
I HCYe3HOBEHICM BepxHero. A

14. HapncoBarh TOYHO KOHTYP: ) BOCTOYUOI 9AcTH ToOpPH3OHTA
n 3apaamoil. OTMeTHTh Ha HTOM KOHTYpe, C 3aHeCeHHeM dqlela H Bpe-
MeHH, Te TOYKI, HA KOTOPHIX B TedcHNEe roja HaGIiofaiuch, O BO3-
MO:KHOCTH € OAHOTO H TOro e MecTa: a) BOCX0J H 3aX0J COJHIA:
21 wapra, 21 miona, 21 centadpa n 21 pera0pa.

15. Eciu ropu3onT oOTKpHITHIH, TO 0IpH NOMOIM TOYHBIX 9acos
onpegeldTh pa3miune Me&1y mHepBod N BTOpOii MOJOBHHAMI JHA
‘B cpeguHe @eppaid, 21 mapra, B cpejune aupens, 21 mons, 21 cen-
TA0pA, B KOHUe OKTAOpA m 21 pexalp4.

16. HaGmonats noaomenne n pagmidie credesll APROCTH yTpeHneii
1 BedepHeil 3apH B TedeHye MHOTHX JHeif.

17. He 3amevaerea Jn cooTHOIIeHHE MEA]Yy HOABIEHHeM YTpel-
Hefl 11 BeyepHeii 3apnm M ADYTHMH ABJCHHAMM B BoO3IvXe.

18. Usyepnrs mpoAoLENTeIbHOCTH YTPa N Bedepa (3apn). (9T10T
BONIPOC MOEeT GbITh pellaeM # B CHETEMaTHIeckoM Kypce.)
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5. IIyTes coamma.

19. B kaxoM HanpaBIeHWH JBH:KeTCS COAHIE.

20. Csezats B TeYeHHE Kamjoro BpeMEHH Tofa paj depremei
®ODVBI CONHEYHOr0 NYTH Ha HeGe («JHEBHOH HYTLY) I CPABHUTL AIHHY
oTux myreifl memxy co6oio.

21. Ompegeants, Korga JHeBHAA Jyra HMeeT HAHOONBIIVI) BeXH-
UMAY H Korja HaumMeHbIYIO.

22, beiBaer an CoiHme KorAa-AmGo HAX rozoBolo (B 3eHHTE)

B nyHkTe HalmroXedsd.
23. O6bacenTh, NOYEMY HEKOTCDHIE OKHA B JOMAX IeToM GLIBAIOT
B NOJJIeHb OCBEHICHHI COJIHLEM, & 3MMOIO HeT.

24, OObacenTh, mOYENMY HEKOTODhe OKHA He Bech ' Tog OcBela-
I0TCA [0 YTpaM COJHIEM.

6. CTOPOHEI TTOPH30HTA.

25. Hakuym o00pa3oM MOMKHO ONpeJeINTh CTOPOHBI FODPU30HTA, He
3Had BpeMeHI.

26. Rak mommHo Halitm cesep ¥ Ior. ' -

27. Ilozomuts Ha KoMmac B HAmpaBIenll, YKasplBaeMOM KOHIAMH
marunTHONl eTpeikn, ImHefiky M mOCTapaThcd ONPEJEIHTh VIoX Me&Ay
ACTPOHOMHYECKHUM H MATHMTHBIM HaopaBieHneM JuHmu NS.

28. Hak naifiti 3amag m BOETOK.

29. OHpenemm B Hadale BECHHl M OCEHN CTDAHBI TOpH30HTA L0
COJHIY.

30. 3amerntnb, Beeria Jm cOIMNe B 9 9ac. YTpa U B 3 €aca momo-
ayxrn Haxomures Ha SO m SW.

31. Kakum Jpyrmy HeGecHbIM TEXOM, KpOME COIHIA, MOMKHO HOIb-
30BaTheA AIA oNpeleleHHA CTpaH CBeTa.

32. Kak onpeaeinTs CTpadbl €BeTa HOYLIO, KOrja HE BHAHO 3Be3l.

33. Kax oopegeams CTPaHb! TOPH3OHTA HPH HOMOMH KapMaBHLIX
YacoB.

7. CBA3H MeXEAY OTIHeIbHBIMHA ABICHHIMH.

34. BaGmogarh cooTHOmEHAe MEARIV BOCXOJOM M 3aX0f0M COJHOA
mo AHEBHON Xyre W yMeHbiDeHHeM If yBellueHHeM TEeHH B TedeHme JHA.

35. HaOmogate cOOTHOWERHE MeHAY YBeAHYeHNeM N YMenbleHHey
AHEBHBIX Yl H YMeHbIIeHNEM I YBelW3eHueM AIMHBI TeHH B HOLJEHD.

36. Ha0mopars B Tedenne psja paeil }BEJIH‘!BHHG ¥ YMeHbuIEHHe
AHA N HOYM.

37. HaGaiozate COOTHOIERHME® MCAAY YBelHdeHHeM M YMesblle-
HHEeM JHEBHBIX AYr M H3MeHOHHeM XecTa BOCXoJa M 3aXoja COIHIQ.
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38. Haiitn cBA3p MeXKAy CJeAYIOIAMA HBICHHAMH: 4) yBelnde-
HiIeM W yMEHbIIeHWEM AIHHBI TeHH, 0) NOIHATHEY M ONYCKAHHeM COIHNA
no JHepHOH Ayre, B) ypeJuueHueM ¥ YMeHslneruweM Temia. IloBropmth
3TH Ha0JieHNd B TedeHuHe HecKOALKHX XAEH.

N 39. CpaBRuTb BeiWYMHY -ABYX 4Yacreli ropm3onTa, TPAHHIA MEHAY
KOTOPBIMH ompegelsercd Todkamn BocXoa H 3axojga coinma 21 mapra
n 21 cenraépa. Cpasauth ofe JacTH ropu3onTa, OIIpe)IGJIeHHble yKa3a\-
HbIMH NYHKTaMH B Jpyrde JHH.

’ 8. JLyHa.

40. Ofipatutb BHUMaHMe Ha ©a3bl IYHBL

41. Ha6mopars BO3MOKHO dYame BOCX0Z M 3aX0A4 XYHH W 00pa-
TATh BHUMAaHHE [PH STOM Ha MeCIa BOCX0Aa W 3aXoJa U BpeMdA, KOraa
OHH COBeDIIAIOTCA.

42. HaOaropath H3MeHeHHSA BUJA IJYHBL H 3amCaTh CBOM Halaio-
AeHnd.

43. 3amernth, HE ZOUOAHAETCA JM HHOIAA JYHHLIA cepm MaTOBbIM
(memeIbHpIM) JHCKOM o moxHoro Kpyra. OObAcHHTH 3T0 ABICHHe.

44. Beergd am npm ogHOM W ToM- e BHle (HAupHMEp, HPH MOIHO-
IyHUH) AYHA KaHKeTcA OAMHAKOBOW BelIMHBL

43, JaMeTuts HOJNOXKEHMe IYHbI 0 OTHOMIEHHIO COJHIA BO BpeMd
yBeandennd (HapaeraHda) Jucka I ymembmenusn ero. Ilocraparnca
OMEeHHTh, CKOALKO AECATHIX 9acTeil Bcero JMCKA OCBEIEHBI, M CPABHHTH
9HCI0 ITHX dacTed ¢ 9HCIOM 9acoB.

46. HaGxrogath noiomenue IyHSI IO OTHOIIEUHIO K COIHUIY 110 nin
¢ TOT0 BpeMEHM, KOIJa CONHIEe HAaXOAMIOCh B OAUHAKOBOM HONOKEHMH
OTHOCHTEJHHO IYHLI NPH BOBOJYHUM U UPH MOXHOJYHMH.

47. Horga Bo BpeMA nOIHOAYHHA JYHA 3aBMMAeT BRICIYI0 TOYKY
Ha ge6e W korJa BH3MIYIO U mouemy?

-48. 3apucosarh mepeMemienuA IYHbI OTHOCHTEILHO 3Be3jl, OTMETHB
TOYHO BpeMA HEKOTODHIX ee Molomenui.

49. CpasHuTh HanpaBieHHe ABU:KEHHA IYHBI C HampaBieHHeM ABU-
#Kenma colana. CoeiUBHTL KOHOBI AYHHOTO cepHa npamMoff m nmposecrn
OT ee CepeAmMHBI MOJ OpAMBIM YraoM Apyryw npamyi. Hafitm cootmo-
Ienne MemAy BTOpodl npaMol M HanpaBieHNeM, B KOTOPOM HaXOAMTCA
coinne (Hax WIA MO FOPU3OHTOM).

50. Haomonars yBeamuenne n ymeﬂbmeﬂne AYT, KOTOpbIE OIICHI-
Baer MOJNHAA IYHA B TeyeHHe rola, N OOpATHTL NDH 9TOM BHMMAHME HA
aum 21 mapra, 21 mona, 21 ceHTﬂﬁpx un 21 pexaGpa.

51. CpasEuTb ©yThb IYHBI € HOyTAMH COJHUZ B JHH, YKA3adHble
B OpeAblaylleM HoMepe.

52. OumpeleanTs ODpOAONKHTENLHOCTs BpeMEHH MEEAY ABYMA NOJHO-
AYBHAMH M JABYMA HOBOXYHHAMH.
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53. CKOILKO MHHYT U COKYHJ IpOILI0 OpH 3aXOKe IYHBI MEmAY
OpHEOCHOBEHNEM HIKHEr0 Kpad JYHBl K FOPH3OHTY H HCYE3HOBEUneM
BepXHero Kpas.

9. JI[yHHOEe B COXHEUYHOe 3aTMeHHe ).

54. HapucoBarb BO BpeMA IYHHOrO 3aTMeHHA IOJOKEHHE: CONBIA,
3eMIH H JYHBL .

55. OGparuTh BHEMaHHe HAQ ®OpPMY H MOAPOGHOCTH JYHHOrO
3aTMEHHUA. : :

56. 3amernrb ®a3y XyHSI, BO Bpems KoTopoli mpomMcXoinT 3aTMeHHue.

57. Ilpousectn Te e HaGuilofeHHA (uepeducIeHBHIe BhIOIE) BO
BpeMA Ko1bneoGpasHOre MIN HOJHOTO COIHEYHOr0 3aTMEHHMA; OTMeTHTD
OpOAONKUTEIbHOCTh OTACIBHBIX MOMEHTOB ero (®as), 3apucoBaTh Co.J-
HEYHYI0 KODOHY H .HoJXoMKeHne Gamka#iumx 3Be3n, KOTOpbie OYAYT BHIHMI
o Bpema 3armeund. Halawjate 34 usMeHCHAEM METeOPOJOrUIeCKHX

31€MEHTOB (TeMIeparypsl, BeTpa, ob;agmoctd m 1p.). Halmogars maj
FRHBOTHBIMH M DaCTeHHAMM.

10. 3Be3ApI, IAAHETE ¥ KOMETEL

58, 3amernts <opubl crexyromux cospe3amii: Opia, DBoibmoit
n Maxoli Mexpennupy, Ileraca, Teanna, Bossmaero, Opuona, Kaccmonen,
Jdupsl, Ineap, bausaenoB, boasmoro m Magoro Ilca, Osma, Jlesnt
u JpB2a H OTZelbHBIC fApKHe 3RE3ABI YKasaHHBIX co3Be3gnil (Aapje-
Gapara, Hoxdapaywo, Hose B Opuore, Cupuye, Bery, Ranexay, Ataupa,
Bereiireiize, Cnury, Peryra). A .

59. Haxompenne Hoasproli mpm momomm b. Measegnmpi.

60. Onpegesnts mpUOJIH3ATEIbOO0 BeIMIMAY YIAOB, IO KOTODBIMN
HaXOAATCA Ka:KAble ABe HIH TPH 3Be3Abl B CO3BE3NMN, M Ha OCHOBAHBH
HTOr0 €OCIABUTH 9YepTes pacnorokenus 3Besg B cospe3jud. llpogerars
5T0 €O BCEMH CO3BE3AMAMH, NOJOZKEHHE KOTOPBIX A0CTATOYHO YCBOEHO.

61. Beuepom npu 3peainon HeGe 3aMeTHTh TY 3BE3LY AH CO3BE3NHE,
KOTOpOe HaxoguTcd NpAMO Baj roxoBoio (B 3ennre). [lopropnrh 2TO0
fe Ha0II0JeHHe HECKOAbKO pa3 B PasHbBIE MeCANHI.

62. 3averntsr 38e31Ll, MOCTOAHHO OCTaloluecd Ha Hele.

63. 3avernrh Te 3BE3ABI, KuTOpble BOCXOXAT W 3aX0iAT. U 00pa-
TUTb HpPH 9TOM BHHMAHHE HA §0, N3MEHAIOTCA JH TOYKA HX BOCXO0Ja
H 3aX0ja. _

64. Ha6mozaTh HECKOJbKO pa3 B OAHO H TO ke BpeMdA OAHY M TY
#e 3Besly M 00paTHTh NIpH TOM BHUMAanHe, BCerja Im OHA BAXOAWTCA

- 1) Coaneunnie 3arMenns, suinypie 8 Esponefickofi wactu CCCP r Ganmall-
mue rOAb:

B 1928 r. 14 HonOps — wactHOe (10) — BHIUMO OKOIO no.uirnnn.
B 1933 r. 21 asrycra — KoasueoGpasnoe — suiuMo Oxo40 10 9. Beuepa.
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HA OXHOM M TOM e MecTe. 3aMeTHTh, KakAM 00pasoM H3MeHgeTcd ee
N010KeHNe OTHOCHTEJLHO COXHIQ.

. 65. Jamerntb moOJg0Kewue IJYHEI [0 OTHOWIGNHMIO K ITHM 3Be3aM
u o6paTHTL BHUMAHMe NIDH 9TOM Ha U3MEHEHHe STOr0 MOJOMKEHHT.

66. 3amernth BIJUMBIe DDOCTHIM TIJa30M NJaHeTHI H OGPaTHTH
BONMAHHE HA OX CBeT.

67. CpaBHATb CBeT IIaHET CO CBETOM U3BECTHBIX 3Be3l.

68. 3amernth, W3MEHAIT NN IMIAHETH CBOE HOIOKEmHme MO OTHO-
WeRIO K ADYruM 3Be3jaM.

69. HaGaopath, ecim CIYIMTCH, KOMETHI I 3aMeTHIb, Kak A0IAro
0CTAIOTCA OHM BHAMMBINI. .

70. OOpatuTs BHHMAHNe HA ©OpMYy, BEIWYMHY M HAOpasleHue
XBOCTA KOMETHI.

11, Taparomue 3Be3AEI ).

~ 71. Ha6xopats B mepuog Bpewmenu 9 — 14 asrycra (Ilepeenpsr),
14—18 noalpa (Jeonmzsl) m 17—23 moaGpa (AHgpoMeaujbl) magaio-
e B 9TO BpeMaA 3BE3AbL.

72. Habmogats B Jpyroe BpeMa Oajalolie 3Be3ibl H METEOPBI,
TMeYasa BpeMA ABJeHHA, MECTo 34ropaHnfg, HanpaBieBHe noiera (BOJL
‘QKAX CO3Be3fuii MIH 3Be3x).

B. IIpakTAYeCEHEe 3aHATHA IO EKOoCMOrpaduu
IPU CHCTEMATHICCKOM IPOXOEICHHWH KYypCa.

1. Yposens. Henmraress yposuefl, mosepka yposmefi. Ompege-
JeHHe YYBCTBHTEJLHOCTH YDPOBHS.

2. Hommye. Teopma npamoro um kpyroBoro HommycoB. Ilpakrtmka
0T¢ueToB Ha npu6opax. Iloeepka HommyCoB Ba mpuéopax.

3. Teogoanr. Ilpasmia ycranosknm TeofoxnTa. Ilosepka To4KH
senuta. Onpegerenne korrmmammonnolt monmpasku. HaxomzeHwe moay-
- JedHo# amHmm,

4. Onopegexenne IHAPOTHI:

a) Ilpn momomu Tteoxoiura mo Ioaaproii.

6) » » » N0 ®OpMyle CKIOHEHNHI.
B) » » » 4 N0 MEPHIUABHBIM BBICOTAM.
r) CekeraHTOM, MKOJLHBIM KBajpaHTOM.

5. Wsmepenne Bpemend.

[lopepka wacoB, MAYVIMX DO CpefHeMY BpeMeHH (TeOJONHTOM, COI-
HedHBIM KOIbIoOM npod. [Iazemama, .MHOMOHOM H HACCAKHBIM MHCTPY-
MeHTOM). :

1) JlaEHBle 0 DajalomEX 3Be3fax B3ATH W3 «Annuaire astronomiques. /. A,
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6. OKBaTopuaJbHBI® KOODAWHATHL M Kaprorpaeusa meoa.
7. PaGoTsl ¢ sKBaTOpHAIOM — H3MepUTEJbHBIE M HaAGJIOAaTelbHbIE.
8. ®ororpacupoBanite He03, ®OTOMETPHUCCKHE H Ap. PalGOTHL

Mpumeyanne. Ilepeuncienncie paGoOTH CHCTEMATHYECKOTO Kypca
He HMCKII09al0T mOBTOpeRHda paor, B3ATHIX M3 IEPedH:A HOATOTOBHINb-
HOFO Kypca.
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MM Yy ob0IETOBOr0 Kpasa cuekrtpa.

CRan (JIaCTHHKRA.

R arum Iyyam mamGoaee 4yBCTRATEAbHA ®Ororpasuye-

*) Axpomatusym OoGHIKHOBEHHOrO acCTPOHOMHYECKOT0 OGBEeKTHBA IpHypoyeH K TeM
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Terp., 1912).

(Cy. Kanucce.

AcTpomoMuEyeckan

@OTOTpadHs.
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- N - 5] 1
HenojaBu:EH. Han 3KBa BHCOKON YVBCTRUTEILHOCTH 2) 111 I He3nay. yBeauwy. ot /4
TOpBaILH. : 10 !/, cek., npu GOJbIIOM YBe-

H TPOTHBO-OpeodbHbIe. Tmuennn 1—6 cex
IKBaropuarpEas. :

3) 2—135 cex.

; JKsBaTOpUaILHAN.

Bricokoii 4yBCTBUTEILHOCTH
U NPOTHBO-0PEOJLHbIE,

2 — 5 mumyr.

a®eHUpOBaBUN

¢ 0 I H ©O a

% JKBaTOpPHAIBHALN.

Buicok. yyBeTs. HpPOTHBY-OpE-

BricORo#i 9yHCTBUTEALHOCTH.

OJbHBIE M OPTO-XpOMATHY. } Yo —5 cer.
LJ71 KpacH. IReTa.
aoupoBaBUHE| I Yy O bL
) 1
Boicokoii 4yBCTBHTEALLUOCTH,
JKBaTOPUAXLTALL. ,} HHOTJ2 MPOTHBO-OPEOiLHNIC. } 1—3 cex.
. Bricokoii uyBCcTBATEILBOCTY, !
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|
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3nnut, TeM GoJbie noIyvaerca
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pax.

OpH ®OTOrpa®RPOBAHUM C1a60CBETAMUX OGBEKTOB. B
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I[aT€IbHOM ORYIApeE.

Ou o0Jaiaer BechbMa 3mAYATEIbHOH CBETOCHION, ® MOTOMY €ro cIefyer yuotpeCiants

5) Auano3uiHgHbie MIACTHHKH HPUMEHAIOTCA MDA HPUrOTOBIEHHM ANANO3UTUBOB (A1f
ZPOEKHAN PHCYHKOB) — OHE 00JAJAOT YMERbMERHOHR YYBCTBHTEALHOCTBIO, TO 103BOANET
yBeANYNBATh BpeMA SKCHOIMUMH.

IMeonsuni{ ACTPOEOM. IODOJOK.

8



NPUAOMERHE 11,

JONOJHEHUA K NEPBOM YACTH.

Kocmorpaguueckue mpuboOpEL
1. BEIpessIBaHWe T'OPHSOHTA AJ4 IIIaHWCEEpPHI.

Xag Toro uTOGH BHIpESAaTh TOPH3OHT HA BEDXHEM Kpyre HIAHH-
ceephbl, Heo0X0JUMO HAHeCTH HA DANKe dYaCOBHIE KPYTH M CYTOUHBIE
napanlenx, — mepeie Xord GbI wepes 15° a Bropwie uepes 10°, coor-
BETCTBEHHO NpPOGKIWH KapThi, — APY-
TMMH CIOBAMH, CKOUHPOBATH CETKY AaH-
BOI KapThl. 3aTeM caelyeT OTIQKUTH
I0 9JacOBLIM KpPyraM OT HOXIOCa pac-
CTOJHHA JO TOYeK TOPH30HTA, COEIH-

v

/g HHNTH NOJYYEHHbIe TOYKYM MIABHON KpH-

Ty 1

T _ Boii 1 BrIpe3ath mo Heil ropusontr. Bea
3aja9a CBOAMTCA K ONpejeleHHI0 pac-
crosumii 0T moaoca Ao TO9eK rOpH30HTA
B 3aBHCHMOCTH OT IIBPOTHI MeCTa H pac-
CTOARMA TOYKH FOPH3OHTA OT TOYKH
' - cepepa mam Jora (asmmyra). Hyers
Prc. 98. (pue. 98) SN—ropusonr u P— ce-
Bepubifi moaioe, NP =c¢ BhIcoTa
MOJI0CA HAJ TOPH3OHTOM, DaBHAA LIupoTe Mecra, VB =—a — paccroanue
. TogkH B ropusonra or Toukn ceBepa, P.B=u—uckoMoe mOIApHOE
pacerogaue TOYKU ropusonra B. _
PA | SN. Ocrarbusle COOTHOHIGHNA WOBRATHRI M3 depreska.
PO=R=0B.

M3 A-ka PAO: ~ PA=R sn o.
 0A=R cs o
N3 A-va AOB: ~ AB=yoOxr TR _—20A.Rcsa
' A B=171Rcsf¢eFR —2R%cspcsa
AB=R YcgF1—2cs ocsa

\
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A3 A-xa PBA: PB=1V Rsn’o + R®cs®o + R*—2R®cs @.cs a:’
PB=R V) sn’¢ + cso 1 —2cspcsa
PB=—R y/ 2—2csgcsa

: PB R —
sn __ Ry 20 —csgcsa)

2 2R 2R
Sn_z___: vaa —2cs<p cs @)
HpeoGpasys moaydeHHoe BblpadieHne, HMEEM:
sn %— — 1—-cs2<9c5a
HO  Sn® g = ! ===, omYAA
1—ecsx _ 1—cspcesa
T 2
1 . 8L == €S CSa

310 e BHIpameHHEe DOIYJaeTCHA M3 NPAMOYrOABHOrO COEPHICCKOro
TpeyrossaAka PNB — oHO BbIpakaeT OCHOBHYIO 3aBHCHMOCTb MEXAY
ero CTOPOHAMH. : : ’

Toxrpko 4ro m3iomeHHBIH BHIBOA MOMET CIYRHTh JJf YYEBHKA,
3HAKOMOro ¢ TPHUIOHOMETpHEH.

Jlaa Jemmarpaga mommo mpmaats ¢ = 60°. Torza ypaBrenne mpu-
HAMaeT ciefyionmmil Bay csw ="/, esa.:

Suavense Iyrn o, NPEACTABIMIOMEHR 00010 PACCTOAHHE YACOBBIX
KPyroB, mpoBeaeHusix depes 15° mo ropmsonry or Todrd [V, maiifem
u3 ypasmenna tga ==sno g0 (npuzomenue 1lI, 8).

Aan Jemuarpaga ¢ — 60, ciegoarersno sny = 0,866, a fgo =
= 0,866 ¢g0. ‘

Hoxszyace TaGimmelt HaTypaibHLIX TPHCOHOMETDMIECKNX BeJHYHAH,
cocTaBiger cIefyIouylo TaGanmy:

8 | tgb tg a a csa s X X

0 0.000 | 0.000 0° 1.000 | 0.500 | 60°

15° | 0.268 | 0.232 | 13° 0.974 | 0.487 | 60°50°
30° 0,577 | 0.500 | 26°30'; 0.895 | 0,447 | 63°30'
£5° | 1.000 | 0.866 | 40°50' | 0.757 | 0.378 | 67°40’
60° 1.732 | 1.500 | 56°20° | 0.552 | 0.276 | 74°

75° 3.732 | 3.232 | 72°60'| 0.295 | 0.147 | 81°30'
90° foc} <o 90° 0.000 | 0.000 30° " T. L

8*
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OrkiajsiBaeM Teneph HolyJeHHble 3HAYEHHA & HA COOTBETCTBYIO-
IHX 9YaCOBLIX Kpyrax W HOXIy49aeM JWHEIO TOPM30HTA, W300paKeHHYIO
Ha pue. 99.

Pac. 99.

2 HpHGOpH AIA BaPHCOBHIBAHHA CO3BE3IUH HA
IJOCKOCTH M Ha cdepe.

a) HpuGop cocromr m3 Gpycka A (pume. 100), & ogHOMY Eommy
KOTOPOro npukpemleHa nIacruaka /) ¢ BHSHDHBIM OTBEpCTHEM 0, a
B Dpope3, CielaBHwil y ADYroro KOHIQ, BIOHKeH KYCOK CTeKla MpAMO-
yroabHofl @opybl. Yxpenus upuGop Ra INTaTHBE, MO3BOIAIOMEM Bpa-
IaTh ero BOKPYI BePTHKAILHON OCHM H HAKIOHATH Hajilemxammu o0pa-
30M K FODH30MTY, HaOpaBliaeM ero ®a HaGmiojaeMoe co3mesime. liaxs
qepe3 BH3HPHOE OTBEpCTHE 0 Ha CTek10 [, CTaBHM HA HeM BOCKOBBIM
KapaH1amoM TOYRH, SaKpbiBaiolue SBe3Jbl, BXOAsINE B JaHHOE CO3BE3-
ane. PaGora gomkHa ObiTh caedana ObICTPO, AaGbl 3Be3AbI He CAMIIKOM
mepemecTninch. Yrpenus npuGop m moaoiils K HeMy uepe3 HeKOTOpoe
BpeMA, YBHLAM, 9TO 3Be3JbI CMECTHIHNCH Bee B OJHOM HANpPAaBJSHHM,

B) llpnGop, usoOpamennsiii ma puc. 101, nosBosutr pars NoHATHE
0 IPOEKTHPOBABHA Bcero He0a Ha MapoBYio moBepxHoCTh, (rekigmnaf,
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morada moryceepa A JeRMT HA Tpex MOJCTaBKAX HA BHICOTO Y6I0Be-
yeckoro riasa. B mmockocrm Goxbmoro kpyra (0TBepCTHiA HOJYCHEPhI)

Pue. 100.

HATAHYTHI TpU HNTHA, NDOAJEPHEHBAIOIINE KOILLO, OTBEPCTHE KOTOPOro
COBOAZAeT € HEHTPOM NOIyc®epbl. JTO KOJbOO ABIAETCA BHIWPHBIM
orBepcrHeM. i1 B OTBepCTHE KOJLLA O,
OTMe4aioT HA CPePe BOCKOBBLIM KapaHlaioM
noxomenne Iloxapmoll 3Be3gpr H ApYrax
3Besi. [loaesno mpojerars HadIOJeHHE
B pasHble 9achl CYTOK M B OJHH H TOT ike
qac B pasubie jgm. IIpuGop wmo3Boager
clelarb pAJ HadJofeHuii: 3apHCUBATD
9acTb CYTOYHOM Mapalieln 3sesabl H H3Me-
pUTL ee; Oposeld HA CTekIe MecTHbIH
Mepuauad, uablojaTh BEDPXHIOW H HUK-
HIOI0 KYJbMHBAUHIO 3Be3J; pasobparhcd
B OOBATHAX a3WMYT, BLICOTA; pasolpaTh
3a4a9u o0 ompejereHHH BBICOTHI HOJIOCA
00 BBICOTaM HezaxojAmeil 3Be315I BO BpeMA
ee KYJbMHHANMUM, oUpeieleHuH CRIOHeHHS
3BE3Jbl B MOMEHT KYJILMUHAOHA IO 3EHATHOMY DACCTOABMIO M BhHICOTE
IOJIOCA HAJ FODH30HTOM, ONp6AeNeHIH HAOpaBiendAsA NulyieHHoll JnEHM
mo BaGxiofeHHI0 3Be3Ibl HA OJHOH BhICOTe X0 W DOCHe KYIbMHHALMH M Ap.




— 118 —

[ipuGop »TOT mnoO3BONAET cJelaTh G(oJee JETKIM I16peX0f OT Habaxio-
AeHus HeOOCHOro CBOJa K HOHATHIO HeGecHoll coepl I K m300pa-
JREHMI0 HeOeCHOH coepsl HA MIOCKOCTH.

3. I'pagyupoBaEWe JAWHEHEH AJIA U3MEPEeHHUS BEICOTEHI
COJIHI & Eaj TOPHU30HTOM (pmc. 102).

AB—paccrosane 0T KoJbIA 10 TOpH3oETaALHOH mIockoern; BC—
paccrognne OoT mepueHiukviapa AL po Temn koabma.

| U3 A-xa ABC wueen: BC — AB cig h,
N - rae h yro1, oOpasoBaHHLI COXREYHBIMI XY-

A%"‘;——: -
i 9aMH ¢ TODN30HTOM, T.-6. BBICOTAZ COXHHA

Haj ropusosToM. Paccroaune BC nponopiuo-
Baabu0 KoTamrency yria h. Ipn h=45°
panHa tenn pasRa AL. 3nas AB w upunas
AAHHY TeHH 1pH A=—48° 3a ejnuny, B Ta0ki-
IaX HATYPAILHBIX TPHIOHOMETPHUECKIX BEJH-
90H  HafijeM 8HAYCHHA KOTAHIEMCOB N
HOMHOKHB AB Ha BeAUIHHB KOTAHTGBCOB,
HafiaeM fuuHBl  TeHell, COOTBETCTBYIOINHE
BBICOTAM COJHIIA HAX TOPIBOHTOM. ¥ OTMEICK,
CAeJaHHBIX HA JuHelike, cTaBUM 3HaYeHUA
Pre. 102. COOTBETCTBYIOUIHX YIJOB.

4. Teoprd cexcTaHTAa.

Rorna wepra ammgaast (pme. 103) cosmazaer ¢ mydem JjmuGa,
3epkar0 A pacmolomeHo mapaireabHo sepkary [. Tuas pugur gepes

Pue. 103.

BU3NDHOE oTBepcrHe /) ropM3OHT, Xy9H OT KOTOPOr0 WAYT 4epes Mpo-
BDAYHYI0 JacTh 3epkaza [, H OJHOBPEMEHHO H300paiKeHIE rOPH30HTA
B 3eprarax A u B. Jyuu HA w HID naparzexssel.
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Horga madmojaewas rTouka (pue. 103) xemur BRIue ropusomnra,
ammjaza joxxpa OBITH OTRIOHEHA OT HYVAEBOro JeleHnma Iumba Ha
HEKOTOPOe 9IHCIO JeJeHHH n.

36pkaro OTKIOHHIOCH OT IePBOHAYAIBHOTO HONOMKEHNA HA Yrol o.
Yrox A BiBoe Goapmie yraa «, Tak Kak OpH TOBOPNTE B€pKaia Ha
HeKOTOpHIl yrox «, yrox Memy Jy9aMH NajaoluM H OTpPaKeHHAbIM
YBEAWIHBACTCA HA 2 .

CaegoBatexvto h =2 a.

5. IIpAaroToBiaeHUEe I'PAXYHAPOBAHHEIX IYT.

Jag mpuroToBIeHMA TPAJYHPOBABHEIX AYI VAOOHBI TOHKHE Aepe-
BAHHBIC YepTesHble JHHEHKH, pasjeleHHBIE HA CANTHMETPH] H MILLIH-
METPHI.

Ipn pammyce 57,3 camrumerpa jgyra B 1° myeer jpumay 1 em.
1 murinverp Oyaer COOTBETCTBOBATD 0,1°.

=0 =513 on.

B orom caysae 2= R — 360 on, otkyRa R="5-=¢3

Jlerko BBHIYHCIATH PAZUyC AYTH W JAf J1060ro APYroro JIHHeﬁHOI‘O 3Ha-
YeHnA rpajgyeca.

BooGuwe Jxerse maiiTm pagwyc Aid fAaEHofl JauHeHROH BeaMINHBI
Tpajgyca M COrHYTH COOTBeTCTBYIOIEM o0pasoM JHHeliKy, 9eM pasje-
JUTh JAHHYIO AYry Ha FPajychbl

Jlas roro, 4T00bl COTHYTH HaJJeKamMM o0pasoM IuHeliKY, cregyer
BBIDe3aTh JOOBHKOM H3 CyXo#f moay !foiiMoBo#f JOCKI CeKTOp XaHHOTO
pazuyca ® npuOHTH K ero xyre JHHCGIHKY.

360 36

6. VlcsITaHWe YPOBHA M HaHeCceHHe HA HeM JZeleHuH.

(Ilo H. Hxaronory. «Ilpakrudeckue 3zanatug No Ha9arbaOf acTpo-
HOMHI. )

IoMemaen ypoBemb Ha mcObITaTedb BROAb AIMHHOH ero MIARKH
# Bpamaey BuUHET BC 10 Tex mop, IOKa Ny3bIpek HE CTAHET HmOCpejAuHe
Tpyoku. Ilepesepren Temepn yposess ma 180°. Leanm myswiper cofiger
€ Mecra, TO 3TO 3HAYUT, Yo HJIN YDOBGHb HEBEPeH, IIN UJAHKA He
rOpU30RTANbHA, WIH HMEETCH K TO M Jpyroe BMecTe.

Teueps gsuracu BuET SC B TY Hau JPYryIO CTOPOBY 10 TeX mOp,
moka IpH nepekiaasiBanud ypoBHa Ha 180° myseipek He mepecraHer
mepeMelnaThed — TOTAA O0YEBHAHO, 9YTO JIMHEAS NIAHKA HCOBITATOUA
CTOUT TOPU3OHTAILHO,

Ecmn ay3sbipek YPOBEA, MOCTABICHAOrO HA FOPH3OHTALHYIO IIJIaHKY
CTONT B cepemBe TPYOKH, T0 3HAYAT YpOBEHb BEPEH.

YpoBenn Tem 4yBCIBHTeILHEE, UeM MeHbIe KpHBH3HAa TPYOKH.
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Jxa manecend xexenmil ma yposemb -HEOOXOJUMO HpEMAe BCEro
omperexnth mar Buata BC, DoMemiemnoro B KOHNE JIMHNOH HJAHKR
nenpiratend. aa 9T0fl mesm maMepseM paccroAnme, 3aHNMAaeMoe HEOKO-
TOPNM OOJbIIUM IHCAOM BHTKOB BHMHTA, W JelHM BTO Paccrognme HA
ancxo putEoB. Hampuwep 100 ButkoR sammmaior pamey 35 mu. 3maqamr
mar BuaTta 0,35 M.

3uad mar BHHTA, MBI MOZEM H3MEpHTb yrol, HA KOTOPBIH HaKIO-
HATCA JIMBHAA MIaHKR HCUBITATeNs OpPH MOBOpOTe BHATA HA ONHE
060pot, 9acTh 000pOTa HIN HECKOJLKO 00OPOTOB.
Cger . 060poTOB BHHTR fACEH H3 NPHIATAEMOTC
gepreka (pme. 104).

Hoxomuy, 49T0 mEPBOHAYANBHO NAAHKA
CTOAJa TODH30HTaJbHQ M MBI DOBEPHYIM BHHT

#a 57° 1.-e. —gilooﬁopom. Torpa ogeBngnO, 9TO

KOHeIl IIAHKY NOJHAICA HA %ﬂ = 0,055 .

HOyers paccrosnme

: or puara C 0 IuBHH,
A/”’% coegHugomed  apyrue
Z JBa BHHTA HCOBITATENd,

¢ pasao 60 cy. Torga yrou,

Puc. 104 HA KOTOPBIii BakTORHIACH

IIaHka K TOPU3OHTY,

MOKHO Bergmcauts a3 A ABC, y xoroporo ogun kareT AB=—6(00 uy,

a gpyroit BC=10,055 mu. ig a= 96’0_0'50§’
na=19". .,,
|Tak kax yror « May, To BRITHCIGHHE MojKeT OBITh CACJAHO YIDO-

HIEHABIM cHOCOGOM, DOHMMaHHE KOTOPOr0 XOCTYNHO YIeHHKY, He3HAKO-
MOMY C TpHroHOMeTpHei. .

" Tlpumew AB— AC. poBezem pamuycom AB nyfy n upnMeM,
gro pauma ayrm BC pasma pime xopiul BC.

360 BC.
Torza ouesmgHo, 4TO 3‘}0 = é?:égﬁ’ OTEYIA &=y 1 p . HoxcraBue

orkyaa lg tg a=15,9622

BC n AB, noxysmu:

_360.60.60.0,055
T 2.3,14.600

oTkyza «=19",

Ecan euar C cpexraer moxssiif o0opor, T.-e. Oyier HOBEPHYT Ha
360° to mranka AB makzommTcs K ropu3onTy Ha yrox o =20'.

Ecan ma ypoBae 3apausee HIHOCEHb! AeIeHHA, TO YkasaHmbI mpaeM
mo3BoifeT OUeHHTH Aelenue ypoBH#. Ecim Jfelenns BO HAHECEHbL. TO
OH /36T BO3MOMKHOCTh HamecTH AexemnfA onpegeleHnoii memsl 4. A.).
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7. K #3y4eHWI0 TOPHBOHTAAFHEIX M 9EBATOPHAIBHEIX
EOODAMHAT.

Tloxesso npuroroBmTh M3 MeTaila, jJepeBa HIA NPOCTO NANKE
HECKOJbKO MaleHbKHX Mojereii mpmOopos, omucadHeiX B ra. I, xoro-
pble MOTYT CIYHHATH M TeOJOJNTaMA N 9KBaropuarayy. [Jmamerps! Kpyros
Taknx Mogerefi moryr He npessimars 10 cu, a TpyOBI MOryr OBITH
3aMeHeHsl NpoCThiMH InHelikamu Jaike 0e3 BH3HDHBIX OTBepermil.

Jlaa geMomerpanMH TOTo, 4TO BBICOTA OJBOH H TOfl ke 3Be3XH
B OfMH H TOT e MOMEHT B DA3IMYHEIX TOYKAX 3eMIH - pa3indHa,

Pnc. 105. Puc. 106.

ya0080 HOCTaBHTh Ha Goibmolf rio6yc TpH TOJBKO 9TO ONMCAHHBLIX
MOJGAH TEOJOAHMTOB Tak, 9ToOBI as3uMyTalbHble KpyrH HX Oblgm Gbr
mepoeHauKYIspebl paamycy mapa (pme. 105), Torma kpyr# 9tH OyayT
mapalrelbHbIME ropH3oHTaM MecT A, B 1 C H oTcyeTsl napallelsHO
pacuolokennbx TPYO, T.-e. HANpaBIeHHKX Ha OJHY H TY e TOUKY
neGtcHO! coephl, GyAyT HE DaBHEM MeEKAY co6010. YeramoBka yaoGHa
JIA NOMOHCTPAIMH BBICOTH! IONIOCA HAJ FOPH30HTOM B pasHBIX MeCTax
3eMIH. '

Ecim 7e e TpH Mofelm, NpeBpaTHB HX. B MOJeIN HKBATOPHAIOB,
MoCTaBHTh B DA3HBLIX Toukax 3emidm (puc. 106) m HampaBmTh HX TPYOHE
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flapalleibHo Apyr Apyry, T.-e. Ha OJHY H Ty e TOYKY HeGecHOl
C®EpHI, TO OTCIETHI IO BEPXHHM KPYraMm oxkamyrca pasubivu. Humame
KPYru pacnoxomeHnsl MO pPasIHIHbIMH YrIaMu K TOPH30HTY, HO OHI
fapalieahbHbl HEGECHOMY, 2 3HAYNT ¥ 3GMHOMY DKBATOpaM, a IOTOMY
napaire’bHbl MemAy coboro. Hakiom TpyOwl K HUEHEMY KDPYIY COOTBeT-
CTBYET CEJIOHGHII0 3BE31bl.

Onmcagapiil mpu0Op MOMET ORA3ATHCA BeChMA MOXE3HBIM HOCOGHEM
AN yACHeHHA DANA ABJCHIHE I NpH pemennu MHOIHX 3ajad, Besje,
Tle NOHAZOOHTCA IPHMCHEHNE SEHUTHBIX pPACCTOAHMI, BBHICOT, CKIOHE-
HiIif, 9aCOBLIX YIIOB, MOMGHTOB KV.IbMHHALMi W T. X,

8. UepueHHe nmm@pepdIaTa TOPH3OHTAIBHBIX
COJIBOIHEIX YaCOB.

Yrox 6 (pue. 107), oGpasosamuniii Tewnio OB crepima ¢ cede-
HHeM SKBATOPHAXbHOI NIOCKOCTH [ DIOCKOCTHIO MECTHOIO MepHjuaHa
HA OKBATOPHAIBHBIX COXHEYHBIX YacaX, NPOUOPHIHOHAICH IACOBOMY YIIAY
corsna. llycrs # — weromprii yrox, 06pa3oBamHBIH TEHBIO € WMOJV]EH-

Pre. 107. Prc. 108.

goil amamell ma TOpU30HTAABHBIX dacax. © — II4pora Mecra, HHAYE
BBICOTA HOJIOCA HAJ T'OPH30HTOM.

3 A-xa A0, B mmeen:
top —AB
gy =10,
Hs A-ka AOB: AB = AO 1gb
Hs A-xa 400, : 40, =52
Cregorarersro gz = sn o tg 0.
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Yepremw 108 moayumu, eciu passepHeM JByrpammbIf yrox ECBH
Tak, 9To0bl MJociocTs £ ABaanack mpojoimendenm niockoctn H. Ypu-
HAB 9T0 00CTOATEIHCTBO BO BHHMAHHe, 'PacHIecKHil METOJ HaHeCeHHd
mneepGIaTa POPU3OHTAIbHBIX CONHEYHBIX YaCOB HE ABIAETCA HEOMH-
JRQHHOCTBIO,

U3 qeprema myueem: 04 = AC. OGo3nagenna yrio NpemHue.

A3 A-ka A.‘Bl)-: tg xzﬁ%
N3 A-xa OAD: AD—=— 04 tgb
Ms A-xa ACB: AB—2C

sn ¢

Orcropa tgz =sn ¢ tg 6.

B noayseHsoM ypaBReHHH SN ¢ BeIMiuHA HOCTOAHHAA XIfA JAHHOIO
wecra. Hoacrapiag B ypasrenue smademua 6 or 0° yepes 15°, moxy-
9EM COOTBETCTBYIOMINe 3HAYGHHA &, KOTODble H OTKIAIbIBAEM TPAHCHOD-
‘THPOM IpH TOUKe [.

Onucaunoe TOIbKO UTO PasBEPTHIBAHEE ABYTPAHHOTO YIIA FONKHO
OBITH IIOKa3aHO yJamAMCAd HA MOKENH. -

9. Coxmeurnoe Koasmo C. II. T'ma3eHana.

- Ifpubop mpexcraBrger coGol0 IMIMHADHYECKOE, MeTAIIMIECKoe
xorsno (pme. 109),- ma ~
BHYTpenuell cropose Ko-
TOPOTO fiMeeTcd KoHHYe-
CKOe yriybdlenme, HaKIa-
JbiBaeMOoe HA  oCTpHe
B nojcraske. Bec kKoxsua
ABTUMaTHYECKH  WPHBO-
JHT ero MIOCKOCTb B Bep-
THKAIbHO® TOJ0KeHHE.

Jadb1 koapI0 HEBpA-
maioch BOKPYT OCTPHA,
COpaRa H clesa Iome-
HIeHEI iBa [INeHbka. Pas-
Mephl  KoAbIA DOpou3-
‘BOJbLHEL. Tlposamusre
KOJBIA MMeloT CIeAy-
IoImye pa3Mepsl: Hapy&-
muil amamerp 10,4 cx,
- ‘BHyTpenuui manerp 9,5,
mupraa 1,6. Pue. 109.

Ha paccroaanu £5° ’
0T TO9KH OpHBECA KObLA CHeNaHO B KOHWYECKOM YIIYOIeHHH KDYrioe
OTBEPCTHE B 2 MM JAWaMeTPOM. :

'
T
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Ha cropome, upoTnHsomoXokHof OTBEpCTHIO, HAXOIUTCA IMKaXa,
Jelemnas HA MUJIAUMETDPBI, KOTODble AOJKHBL OBITh HEpPEHYMEPOBAHBL.

Onpepercane DOTVAHA COIHEYHBIM KOILLOM OCHOBAHO HA HAOMIO-
JeHIH MOMEHTOB BpeMeHH, KOrAa cojinue OblBaeT HA PaBHBIX BHICOTAX
B BOCTOYHOH ¥ 3amAfAHLIX YACTAX HeOQ, T.-e. 10 H HOcJe HOIYAHA.

HalurogeRus Halo OpPOM3BOIMTHL Jydme Bcero 3a 2, 3 waca 10
moJyAHA M coyers 2, 3 waca mocie HOIYARA, Tak Kak BOAN3H HOIYARA
BHICOTA (ONHIA N3MEHAETCA OYeHb MEJIeHuO M HOTOMY HadiwojenHs
9TOTO H3MEHEHHA 3aTPYANHTEILHBL

Bo Bpewa nabalopeHua o OOJYABA pacmoJaraeM npuéop Tak,
9T00bl H300pazkeHne OTBEPC(THA B KoJblle Dajaro Ha IIKaIy W B onpe-
JeJeHHbIC MOMEHTHI OO HAIHM dJacaM HalllojaeM NOJYYeHBBIE LEHTPbI
CBETIOr0 DATHBIMKA. ¥ J00HO 3ameyarbh HONOMEHHE MEHTPA DATHBINIRA
HIA B TOT MOMEHT, KOTJAa IITPHX IIKalpl Iiepecekaer ero monolam (6O),
MAH KOTJa HATHBILIKO CHMMETDHYEO 33XBaThiBaer ABa mrpuxa (=). Mas
n3bemanug crydaiinpix ommOoK 3aMedaeM BpeMA JAA HECKOUbKHX HOJO0-
ReHNi OATHBILUKZ HA IDKaje.

Ilocre momyiHA oTMedaeM BpeMA, Koria MATHBHIIDKO HAXOXUTCH Ha
TeX e MmMTpuxax Mmkarsl. (dYeBHyHO, YTO MOJAGHb OO HAIIHM YacaM
Oyaer ¢oOTBETCTBOBATH HOJYCYMME NOKasamuil 9acoB Jig JAHHOrO HOXO-
HeHud OATHHINKA B0 H Hoele HOoXyxHA.

Torza mnoayenmm rtaGamny, Bampumep, xaf 3 asryecra 1918 r.
B Ilerporpaze 1):

N TTocae

miTpuxa Jo moxyama noayEa Hoaycymma.
26 91 52¥ 35c 147 154 40c 121 4w 7. 5¢
26,5 9 56 3 14 12 2 — — 25
21 9 59 43 14 8 33 — — 85
27,5 10 3 0 14 5 10 — — 5,0
Cpeamee . . . 121 jxj 8

Tlo mamum wacan wmernAabii woXleHh Haerymaer B 1271 4 5.8¢.
Toxyaennsiii pe3ysbraT CoACpKHT OMHOKY. OT0 Tak Ha3biBaeMblif
«mencupapienaslit noagedby. [IpHauHbl OHMUIGKI 3aKJI0YANOTCA B TOM,
MTO COJHIE HEe TOJbKO HepeMemaerca OTHOCHTEeIbHO FOPH3OHTa B CYTOY-
HOM JBMKCHHH K3R 38e3la, HO IlepeMewaerca U cpeln 3Besl, DOIeMy
ero CKIONEHIIe HEeNpPEepbiBHO MEHgercdA: A0 HOJYIHA OHO OJHO, HOCIE
HoAyA8A Apyroe.

Pasubie BBICOTHI HAJ TODH30HTOM A0 U HOCIE HOIYIHA HE COOT-
BETCIBYIOT PaBHLIY PACCTOAHUAM OT MepHIHaHa. BbicoTa CoJALA B MOMEHT
KyibyuHanny He Hanbolbmmad.

1) TaGanapa 3ammersosana u3 kaurn E. . UrmaTtsesa «B mapcrse 3sesp
0 CBETHI».
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Cozmne npH CYTOUHOM JBHMREHNH HO CIOAYET CYTOUHKIM Hapal-
JolfM, 3 MIH NOAHHMAeTCA Haj HUMH mIH omyckaerca. Ileproe mmeer
MecTo OF 3MMHer0 A0 JeTHero COIBNECTOAHUA, BTOPOE — OT JeTHEro
Jo smmmero (puc. 110). B mepBom nepuose mauGoxbmasm BbICOTA COIHIA
COOTBETCTBYET HAXO&JeHRIO ero HA BepTuKale, PAcHONOKEHHOM 3aMaLHEe
MepHANAHA, BO BTOPOM — BOCTO4HEE.

Beaeacrsue ykasawmoff npnywEsl B HaillleHHOE 3HAYEHHE HEHC-
'fIpaBIeHHOIOY UOXYAHA HAA0 BHECTH HONPaBKY, YTOCH! NOXYYHTH HCTUHHLIH
n03xeHb. ,

. Wcopapne aTn BRIYMcleRna mo gopuyle, jammoff Taycom:

A M =— Adtgo | Bdigd

e ¥ — 9acoBoe M3MEHEHH® CRIOHEHHA COJNHNA AId MECTHOro HCTHH-
HOrO NOJAHA, © — IIHPOTa MeCTHOCIH, 0 — CEIOHeHHE COJIHIZ B MECTHBLN

Pue. 110.

L4

werraRbi moxftens. Bemmgnmant 4 w B 3asmeAT or DpomMemyTKa Bpe-
MeHl, HpOINeAMero Memay HaGI0XeHHAMH COIHNA HA PABHEIX BHICOTAX
J0 ¥ mocie NOXYAHA:
A=——t-—~; B=—~————t , I‘,l[et=——T2— T
15snt 15tg¢ 2
(Ty m T, mowents! Ha0moXenn#f mocre M X0 WOJYXHA).

Bexuunast 3, 3 u ¢ nHaifigens: B « PycckoM acTponoMHIECKOM KaleH-
Aape». Beananusl A w B man BelawcanM cauu, HIM HafjeM mX Jora-
puensi B «Pycckom AecrpomomwueckoM KaleHzape» mim B Gpoimiope
C. II. Taxazemana «CoaHevHoe KOJbION.

Hailpemaywo nompasky npmrGaBideM X «HeHCODPaBIEHHOMY» HOXYAHIO
g moIydaeM HCTHHHBIE HoJienh N0 HAIIHM dacaM.
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Ho wack mamm miyr #o cpejmemy spemenn. Hailizew Ttemeps

B «Pycexonm AcTpoHOMHYECKOM KaleHAape» cpejaee BpeMA B HCTHHELIR

mo1jens AlA JenmHrpajga, BRITUCAUM CpejHee BpeMA M HCTHHHLLA 101-

: meHb IIA JRHHOTO MecTa m,

: — CPaBHMB €r0 ¢ HOXY9YeHHBIM.

Q L AN 00 HAM@EM vacaM, Hafigem

J THODPABKY 9aCoB.

Ta e 3a5a9a momeT OHITE.

B paspemena ') nmpm movormm

COIHEYHOT0 TPeyroJbHEA

"0 npavolaunefinoro (pme. 111)
, AIH COEPHIeCKOro.

. . Honpobroe ommcanue

-, KOIb42 HaXoAuTCA B Opomiope

C.II. F'razenana «Coaneu-

HO® KOIb0» M B CTarbe ero
3 B «A3Bectuax Pycekoro Acrpo-

‘ Eﬁ : HOMﬂ’lgCKOI‘O O-ray, Boim. IX
‘ P l : ENe 1. ‘
\_ \L X NN ' G

¢

\ B crambe «Coanegnoe
KOIBIO» COREDAATCA H OINN-
\ J CaBHE ONDEIeJeHAA COJHET-
Pre. 111. HBIM KOJBIOM Feorpaomdeckoft

IIAPOTHL.

PaGota Ta Jix y9eHHKa TPyAoBoff MKoIBY efBa 1A JI0CTYNHA.

10. JeMOHCTPAIAdS ABICHHS abeppanuy.

Omucanmoe Ha crp. 35 npmcmoco0ienne CIYRHT JiA TOTO JNHIIb,
9ro0Bl Jarh HOHATHE O HANpaBIGHWH KAKYMErocd JBMKERNA 3Bes|
BeieicTBme saBienma adeppaumd cBera. Hume ommesiBaeMbifi mpubop
' JlaeT BOSMORHOCTh pas3ofpaTbcd B ABJEAMH abeppamuu no CYIIEcTsy.
JBa xaprommbix kpyra ¢ mw b (pume. 112) yrpenressr Ha opxoll
OCH Ha HEKOTOPOM PACCTOAHAE OAWH OT Apyroro. (Ouy MOryT Bpamarscs
BMecTe ¢ GpyckoM, K EOTOPOMY IpPBEKpEIIEHEL.
eoM KPYTH HEHOJBMAKHBI H B HHX BBICTPEIMTh H3 HHCTONETa,
ZYI0 KOTOPOTO pacmoIoAen0 MapallesbHo ocd, TO OYJA mpofber MX
B TOYKAX ¢ W d, Tak 9To OpaMas cd Gyrer mapenieibda ocu. KEcuam e

1y Cosmcunbifi Tpeyroipnms OplX #pmiyMam ApresamiepoM Xid NPOBEPKH
gacos. B umarepecroii xrure II. @ easxHe pa «AcTporoyud 13d J10G03HATEID-
HMX X0ieli», OH Hasmsaerca «KpiorepOBbIM TpeyrolbEEKoM». OB H0ipoGuo
omucal B crathe ®. H. Kpacuxopa «lpakruyeckue samsTdd HO MATEMaTHYe-
croii reorpacnn» («Feorpacns B mkoie» N 2).
* " B.®.TepGcr sauenny npsaxMse CTOpORb! TpeyroapAnKa xyramu (ey. C. IL I'xa-
3eHam. «Jpyasay m IoGHTeIAM acTpomoMEm»). J. A. ,
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mepex BBICTPENOM HDUBECTH KPYKRKH B GpIcTpoe BpamarelbHOe JBH-
MeHie, TO MOKA Mmyld, Npo6uB KPYHOK b, GyAeT OPOXOAUTH paccTodAnHe
OT KpY&Ka b K KDVEKY @, 5T0T NOCICIHHH Yeneer IOBepHYThCA Ha
Berurophiil yroa. llyas mpoGoer ero Brodke e. Ilpamas ce me maparn-
aexena ocu. Ilpm pacewarpusamu¥ KpYKKOB IOJY9MM BUHedaTieHue,

M N
/AN AN
__---""Tc
72 X 7
'fi _ %
g 7
¢ 7
7
A
Pre. 112.

4YTO NY1A JeTaja HaMCKOCh, HABCTPEYY ABHKENMIO KPYKKoR. Yen Obicrpee
Bpamerne KPYKKOB, TeM GolbIle OTKJIOHEHHO.

Yrox dce — yrox abeppaunui.

Hpu omilcansoM omeiTe cIefyeT NoIb30BAThCA HMCTOJETOM MOHTE-
KpHero, a AIf Toro, uToGel UYIbKA He NPHYHHHIA HecdacTbd, 3a
KDYKKOM @ HA DyTd Jeramelf OyId ciegyer CTaBHTh TOICTYIO Aocky M.

11. TeleHEwWe CYTOUHEIX MyTe# COMHIA HA COTHETHOR
naxapmedepe Ha 9a.CHL.

JA1a pereBms cyroumsIx nyTeff colnda Ba Jachl MOAKHO BOCHOXb-
30BaThCA Pa3AMIHBIMH CHOCOGAMIL

a) Paguycom, pasubiM poXopiEe mpamofi, m3ofpamatomeli fasayio
CYTOUHYIO mapaliels, HA HIaHucoepe depruM okpyxaoers (pue. 113)
A JeIAM ee Ha Yachl HIM HOXy9achl, T.-e. Ha 24 mim. 48 wvacreil.
HOposexa puamerp AB (pammeiif mpamoil, msoOpamaromeii cyToynyio
mapailelb), OpPOEKTHDYeM HA Hero 4YacoBple MIM UOAYyIacosble mepe-
yemenAn coinna. Jpamas AB eers ceueHHe MeCTHOI'0 MEpHIHAHA
DIOCKOCTHI0 CYTOYHON mapanjesd, HEAYG OPTOrpadHdeckad NPOOKIUS
€6 Ha ILIOCKOCTh MepHAuaHa.



— 128 —
3 /\-xa OMN umeen:

r=—Rsna.

b) Haiizenroe coornomenne £ = R sn « 03BONAET PENINTH ATy
nHave.

Or rouxu 4 (pue. 114) mexoropoil npaMoii A orkiagsinaey nary-
pamsusie cumyeel yraos 0°, 7°30°, 15°, 22°30" n 1. 1. no 90° (orpeskn
Al, A2, A3 1 1. 5.). 3arem JeinM HOIOBHHY HpPOGKOUT CYTOYHOH
napaireln Ha 9JacTd, NPOHNOPHUOHAILHBIE OTPE3KaM, OTIOKEHHLIM HA
npamofi AD.

0

Pre. 113. Pnc. 114,

Yeprexx 114 nokaseizaer xsa cmocoda Aenenus. Ot Tourm A
IO D[ON3ROIBHBIM yrioM K AB oTkiaipiBaeM JaHHYI0 DOIOBHHY
ppoexurn cyrouHoil napasrenn AN, Coegumiey KoHOb HpaMbiX B u NN,
U npusoAmM cHeremy mapamsersdeix 11, 22, 33, 44, 55. 3amaua
pemena.

Hnage. Toury O, nemamyio Ha mepoesguxyigpe k npamoit AB,
mpoxoxdimey vepes Touky A, m maxojamytoca or mpamoii AB ma npo-
I3BOJLHON paccTosnnm, coejunaeM ¢ roukama 1, 2, 3, 4, B, 7. Teneps
OTAORNY JAHHYIO IOXOBHAY BPOEKOUH CYyTO4HOH Napaiieru Ha npavofi A8
oT Toukn A W DepeneceM ee Dapaileibio caMoii cede Tak, YTOOLI
T09ka 4 ocralach Ha mepmenjukyiape OA, a Touka /N Ilerza Ha
npauyilo OB. 3ajgava Gyaer pemeHa. :
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2] snc a sué
0° 0.000 48° 0.707
30’ - 0.130 52°30 0.793

15° 0.259 60° 0.866
29°30 0.383 67°30' 0.924
30° 0.500 75° 0.966 .
37°30° 0.609 82°30' 0.991

90° . 1.000

Ilpu . 9epuennu yro6mo npumEats sn 90° sa 10 cx, Torza sn 7°30"
BoIpasuTcA orpesou B 13 mm, sn 13° orpeskom B 25,9 mum w 1. 1.

12. IIpocTo# BEICOTOMEp BapaHoBa.

BricoToMep cocTOMT u3 IBYX IIAHOK, AIMHEOH M KopoTko#l, coepm-
HeHHBIX TaK, Kak Ookazano Ba pueymke 115 4. Ha paneno#t miamge
pacmoloskeHs! 4 HIABI Ha DABHBIX paccTOAHHAX oJEAa oT Apyroi.% Ha

Puc. 115.

KopoTkoff ogEa wmria. PaccromEme ee 0T BTopoff MrIRI pPaBHO pac-
CTOAHMI0 MeMIy HriaMy Ha JimEHOH mIaHRe.

IoxsemnBaen mnpmbop & INTaTHBY Opm momomu Kpiouka.Ff AaOst
npuGop BUCeJ BePTHKAILHO W HO KA4alCd OT Berpa, K HHRHEMY EPIORY
mogsemmBaerca rpys. HopoTkas niamga JolmEa OBITh NadpaBIeHa
K HalJwoxaTelo. :

IITxoNBHEI acTpoHOM. T'OPOIOK. 9
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Jaa mswepenns BEICOTBI HEKOTODOTO IpeiMeTa PAcHoIdraeM mpHGOp
TaK, 9ro0bl Jy4 3peHmA OpPOXOANI depe3 HMrabl 5, 1 m Bepmmsy mpej-
meta ¢. Toraa yroa, o6pasoBaHHEIi IJyJoM SpeHHS C TODH3OHTOM,
pasen 45°. Iogoiizg k usMepaeMoMy IupegMery, CIeAyA TOPH30H-
TalpBoll upmvofl ad, npoxolaiieii dUepes KOPOTKYW MIAHKY HHCTPY-
MeHTa H BepHIMHY H3MepAeMoro NpejMeTa, pAacmolaraeM HHCTDYMEHT
Tak, 9To0bI JYY 3peHHA NpPOXoJXHI depe3 5, 4 Nrisl M BepUIMAY c.
JAxa sroro mymHO npuiop mepepepHyTh. Jyw 3peHma odpasyer ¢ ropa-
S0HTOM YTOJ, TaHTreHEC KOTOporo paBeH ABYM. JHaa yrox Cbd, aaiizen
yrox cba, a u3MepHB paccToARME MeLAY ABYMA HOIOKEHBMSMH NpH-
GopoB @ m b, waiizem melcoTy cd Tpeyroisrmka ach. K maiigeruoii
BolcoTe c¢d mpmieTcA npuGaBuTh dc, paBHOe BHICOTE TOPH30ATAABHOM
JuHnn ab nag semien. .

Pemmte 3agavy moKHO MAN BBIYNCIesMeM, WIM MpH HOMOME dep-
Te#a, DOCTPOUB B M3BECTHOM MaciITale TPeYroibBAK ach i m3MeHuB ero
BBICOTY cd.

IIpn msmepennu MoxHO OpHGOpa He NepeBepTHIBaTh, a CHaYafa
HampaguTh JYY $peHnd Ha BepIIMAY ¢ depe3 HrInl 5 ® 3, 2 mOTOM
qepes 5 u 4, _

Pacuolromenue HrX W paccrofAMe Me:ly HHMH MOKHO MeHATH,
KOHEYHO, B 3aBHCHMOCTH 0T YyjxolcrBa.

13. Cepebperme 3epEKax mo ciocoby Jromsepa.

(H. Abraham. «CGopalKk 5JIeMeHTAPHBIX ONBITOB L0 ®NBHKEY.
YQaers 1.)

Crex1a, KoTopele co0mpaioTest cepelpuTh, H COCYIBI, B KOTODBIX
Oyler Mpom3BOAUTHCA ATa OMEpAUNd, cIefyeT XopPOIUO BBIMBITB, HpOTe-
PeTh KYCKOM BATHI, cModYeHHOli a30THOI KHCIOTOH, NPONOIOCKATH BOIOH,
IIPOMBITH PACTBOpOM HAINATHIPHOrO CHHPTA H CHOBA NPONOIOCKATH BOJOIO;
nmocfe 9Toro X Helb3d TPOraTh HaABLAMIL.

sRugroctu: 1) apyXnpouewrHelii pacTBop HHCIOro auMHATHOLO
a30THOKHCJIOTO cepeGpa B JecTHaIHpoBadnoli Boge. (Carepver pacTBopuTh
A30THOKHCIOE cepedpo B BOJE I 3aTeM MONeMHOrY HDHOABIATL Halla-
TBIPDHOTO CHIpTa J0 TexX Hop, 110Ka pactBopurcA obpasoBapuiniicd mepBo-
Haualeno ocajok. Caesyer maferars B30bITka HAIATBIPHOTO CHHMPTA.)
Jdydme yrorpebaars cpemuii pacrsop.

2) [posamupifi ecpmox (40 mpomenTHLI).

Heosiranne muarocred. Ipmmmre k 15 cum pacrsopa
cepefpa 7 kameian <opmora. Ecim cyech mpaBHmIbHag, TO MKHIKOCTL
CTAHOBHTCA B HECKOJbKO CEKYHX IYCTOI0 ¢HO0JETOBO-KPACHOI0 IBera.
3aTeM CTEHKH IOKPHIBAIOTCA BuKPYT HaleToM, KOTODbill mOCIezoBaTelbHO
JelaeTca KDPacHO - PHOJAETOBBIM, 3aTeM IoAXyObIM, ReJe3UCTO-CephiM
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M HakoHeLl ODHHHMAeT BHJ HOIMPOBAHAOro cepefpa, MEKAY TeM Kaks
AAJKOCTh NOKphIBaeTcA MIOHKAMH.

Boceramopienne, mpofoimamouicecs OKOIO MAHYTHI, 3aKOHYEHO,

KOTA JKHEKOCTb CHelaercd NOYTH npospaunofi m OyAeT copepmarh
acnoogn,mme x1onba. Eecim ocagra me olpasyeres, cieayer Harperh
g0 20°, :
Ilpu m3mmmike @opmModd ocagoxk o0pazyerca ropasio ckopee,
cepefpo He OPMAMMAET METAIIMYECKOr0 BHJa HMIM, BO BCAKOM clydae,
meTalimdeckuii clofi CX0AMT ApH TpPEHAH TAIbNeM, CMOYCHHBRIM Hamma-
THIPRBIM CHOHPTOM. *

Ilpz mesocraTke oopMolda NOIYYACTCA IpA3HAA, Cepad HHAKOCTS,

CepeGpenme. 3epkalo HOMEHMIAIOT HA KYCOYKAX CIeKia
B KiOBeTKY, o0pamaa ero Ko ZHY TOH cTopoHO{, KOTODYIO .ZRelJaioT
cepe6purs. ThiaTerbHyv cuemuBaT 00e RUIKOCTH, MEpelHBad CMOCHh
3 OJHOI0 COCYla B ApYroif, W 3aTeM BIMBAIOT CMech B KIOBOTKY.

IIpomonockas 3epka’io W HPOCYIIHB €ro, MOAHO OPONOAMPOBATL
KDOKYCOM Ha 3aMmie, eciy #elJaTelpHO VJaiWTh Jerkuii Mar ¢ moBepx-
BocTH cepelpa.

Ipyroi cmocob. -

(®. H. Kpacuros. «IlpakTnieckne SaHATHA N0 MaTeMaTHIeCKoi
reorpaeun. [eorpaeua B mrkoze». CGoprme N 2.)

B orsemsEpix mpoOmpkax pacrBopAT B JecTHIIAPOBAHHON Boxe
HeMHOr0 IANHCA W CErHeToBoH cOIM. _

JMap oxanaputhes, mpnGaBIAIOT K pAacTBOPY JANHCA HAMATHIPHOro
cuppra. Cmepsa o0pasyerea rpssmplii 0cajok, KOTOpBI HpH Jaxb-
nejimen ppubaBleRny HAMATHIPHOrO CBHpTa pacTsopgerca. He cie-
ayer npmbasiarh u36eiTka. K pacrBopy ianuca B RAMIATHIPHOM CHHPTe
nepef cepefpesnmeM HNpHOABIAIOT pacTBOp cermeropoft coam. Crekio
mepej cepeOpeHneM TmaTelbHO BHITHpAOT (cOApIOM H asotHOH Kme-
goroii). Ha nosepxmocTH cTekia HoMemarOT KAmI0 RAJKOCTH H, B3AB
CTEKIO IMUOUAMH WIH I[OJOKHB ero, Ha ReCTAHYIO ILJACTHHKY, OCTO-
POjRHO HArpesalOT HA [JaMesd COMPTOBOH JaMObl, TOrJa Ha CTERIe
ocamjaercs pPoBaBIA caoif cepebpa.

9'



NMPUJOHEHKUE 1V,

BUBIUOTPAGUYECKUA YEAZATED.

I. McTODHS aCTPOHOMHH.

Apperuyce. lpexpcrasreuue o MupO3JamMM HA HpoTA®eHHE BekoB. Hag.
«Counkc». Mocksa. 1911 r.

Beppu. Hparkaa peropua acrponoyuu. «bmbiuoreka s camoo0GpazoBamus».
Mockpa. 1904 r.

Beexernag m geaxosedecrso. T. iiL

HMamseman. HKak cosgasasacs nama kapruea Mupa. M3z «Q6paszosanme».
Herporpaz. 1915 r.

Joamz. Inomepst mayru. M3y Iaszemroza. Cnd. 1901 r.

HRaxapx. Hcropus acrponomuu 8 XIX sere. Ogecca. 1913 r. H31. «Maresnc».

Yenexu acrpomomma. (Coopaur. Map. «Maresues. Ojpecca. 1904 r.

Muraens. HeGecmsie csetura. Hzx. Kaioxusa. Mocksa. 1902 r.

Iloxposerumii. Ycuex acrpomoyuu B XIX 3. H3z. Maprca. Herp. 1902 r.

Hom%)golzcmnﬁ. Hosefimue ycmexm acrponoMuu. M3z, Coiiknna. Ierp.

r.
Anm?ggrz(r)orpa@na Cemenosa, @. A. Uzx. O-sa JioGur. Muposes. lHerp.
2 T.

Ilpexregencrui. Hemaep. Msx. T'pxebusa. DBepmumn. 1921 r.

CeaTcrmil. ACTpoHOMUYeCKEe HBIeHHA B pycckux Jeromucax. Herp. 1915r.

Janme. I'punsEdckas chei)BaTopnﬂ 8 npomaoM. «Pycck. Acrp. Kazempg.».
Hepemennan wacrs Ba 1915 r.

Brcorcrui. Huroaaesckas I'sasmas AcrpoBomumgeckas ofcepsaropna B Iyakosce.
«P. A. Kax.». Ilepemen. wacrs ma 1915 r.

Aparo. DBuorpacum 3HAMEHHTHIX QCTPOHOMOB, OU3HKOB ¥ reoMerpos. Cne..

1859, 60, 61 r.r.

bBuorpaoun HKomepuusa, Hemaepa, Hsiorowa, Taiuies, Bpymo, Jamiaca. MHsx
Ilapzenkoga.

Jdyaz. He(o m MHPOBO33peHHC B KPYroBOpOTE BpeMeH.

1I. a) TeopeTHUYeCcKad aCTPOHOMSA. B) Y 4eOHHEH.

Tayce. Teopermdeckan acrpogomus. Max. Ta. Tmiporp. Yup. Herp. 1919 r.
Turrep. Kypc acrponomuu (dacts Teopermdeckas). Ilerp. 1922 r.
Traseman. Hocmorpaeua. IHerp. 1917 r.

Kamernsmuros. Kocsmorpasus (moausiit kype). Cn6. 1912 r
Kamensmuros. Hagaisnaa acrpomonus. Iocmsjar. 1923 r.
ITorposcru#. KRypc kocuorpaeun (moamstfi Kypc).

Ioxrposcruii. Kparruit yue6uunk rocmorpaonn. ocusgar. Jenunrpan. 1924 r.
CoxroBEMH. YueGuuk kocMorpacun. Hsi Jykosmukosa. Cu6. 1913 r.
Poifirman. Y4e6HEK KOCMOTPacUH.

Tuccepar ¥ Anzxyaiie. Kocworpasus. Cud. 1908 r. Ms3. Bporr. u dop.
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Crparo=os. Hocyorpaona (moanstli rype). Mocksa. 1918 r.

CrparoroB. KocMorpaous (kparkuit kvpe). Max. Jymmosa. Mocrsa. 1918 r.
Hoxrax. Kocworpasua. I'ocusiar. 1923 r.

IMyxsrus. Mopexonas acrpononud. Max. Mopsega. 1924r.

ITT. OnEcaTeXpbHAA ACTPOHOMHUI.

CrparomoB. Jjpamue yupa. Il3x. Coiikuma. Ilerp. 1916 r.
Hyioxom m Sgreasmas. Acrposovud. Herp. 1896 r
XagrpuroB. Qnucarcasaad acrpouomus. Kues. 1896 r.
Jurpos. Taiius meba. Mzp. bporraysa. Cun6. 1904 r.
Me#zep. Muposzzanne. UWsi «llpocscmerme». Cud. 1902 r.
Appeanye. Onsura seba. Hsr. «Maresuc». Ojecca. 1906 r.
Krxema. Hpomioe, gacroamee u Oyrymee scexennoir. Cmd. 1900 r.
Hrrorxom6. AcTpomoMHa jas Beex. Hajp «Maresme». Onecca. 1905 .
Prammapumon. Rusonpcaas acrpomovan. Cud. 1899 r. Ma1. liaBieskona.
IIpeprewencruit. ACTPOHOM- JIOGHTCIY.
$raMmapuod, 3pesigoe Hedo H cro uypeca. Cmb. 1899 r.
®rammapuon. MHeropus meda. On6. 1879 r.
HBamor. Bseienne B actponommo. [oc¢. Mar. Moeksa. 1922 r.
¥Omr. Ounucarersuas acrponoMusa. IIs1.  «Methesis». Ozecca. 1915 r.
Xwuuare. Acrposomud. CUb.
Benromoxserui. Acrpocncsrpockonusa. Hayss. maxar. Ilerp. 1921 r
Tuxos. Acrpocoromerpus. Hayum wmax. Ierp. 1922 r.
Poiitmar., OOCIMef0CTYRHLIC OYEPKH B3 OO0ZACTH ACTPOHOMIUIL
1. ®opma zeman u ce asumenme. Hepemsx. 5 1922 1.
2. Ayaa. Cougne. Hianerns. KouerTs ¥ majawonige spe3fsl. 3BeslHbe
MHDHI.
HrHaTgeB. Hayka o gebe m 3emxe. M3z Cysopuna. Uerp. 1915 r.
I’Irnicmgsen. B mapetse ssesy m cserud. I yacrs. Msy. Cysopmma. llerp.
16 r.
I'raseman. Apyseam n xoOureasy acrpomommm. Cn6. 1904 r.
Me6uyce. Acrposomma. Kames. 1907 r. :
PexbrHEpP. ACTPOHOMMA Jif XI0GO3HATENLERIX Xiofeil. Rues. 1892 r.
Hozsme ugeun B acTrpoEoMumu. Ilerp. 1913 — 15 r.
1) Bun. KocMoroauyeckae rumoTessl.
2) — 3emis. Eeé BEemHIA oopMa U BOYTPEeHHee CTPOCHHC.
— Kocmorosugeckue IHIOTE3HI. :
— Pacmpocrpanesne 3Be3x B OpOCTpPaHCTBE U MX JXBHEKCHIE.
Howerst. Hx npupoia ¥ UPOUCXOHICEUC.
— Mapc m ero Kasaisl.
— 3Be3jbi, X UBET B TeMmeparypa.
Krxe#in. Acrpomommyeckue Beuepa. Mzi «3mamue»r. Cund. 1900 r.
Hrrarses. f[eﬁecmﬂﬁ mup. Hzjp. Boasea. Cud.
Ilepensyar. /[aiesne MUpHL
¥O=r. Coxmne. CuG.
Mope. Coaxmne. W3z Dyaracosa. Cu6. 1904 r.
Crparomos. (Coanne.
Onur. Coxdue mo mopeiimuy nccaeposanmaM. Tocizrar. Mocksa. 1922 r.
SaarwHcKn#. Colnme, ero HPUPOJA H OA3HYECKOE CTpOEIHe.
Heamos. Coanne. «Emeroxa. Pycek. acrtp. O-gar. 1914 r.
Kamewssmuros. Coamge. W31 Cotigmna. IHerp. 1915 r.
Baes. (oppemennne TEOPEH COJHIA.
Cramen B ®ypeaze «Muposeremnuer.

w1 Ot R QO D
N N N e e
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Deslandres. Passmrne Hamux sHaHRE © coaneynoil armocoepe. («Hss.
Pycck. Acrp. O-Ba». Buim XVI)

HAsamos. Iloasoe coameynoe sarmenme §/21 VII/14. Merp. 1914 r.

Jde6exmpcEmit. (0 @0TOrpa®MpPOBAHMH COJHIA HpU3MATHYECKOH  KaMepoi
(«B. P. A. O.» Bam. V).

Porosegmit. (O cocrae aTMOCOEphl COJHIA U HIAHET H HX TeMueparype
(«H. P. A. O. Bum. VII u VIII).

Zennings. Coanesusie sarvemma u ipesuas wmcropma  (J. P. A, O
Beio. XIV).

Myparos. Heogsopoguocrs ouzudeckoro crpoenma coxuma (<M. P. A, O.»
Beim. XVII).

CrparomoB. 3pesipt. M31. Cazaesprx. Mocksa. 1919 r.

Hriorom6. 3Jpesgsl. l'oc. Uzt Mockea. 1923 r.

Kayazep. Hayrka o ssesgax. I3z «Hewarmmi». Mocksa. 1922 1.

Mureda. 3peazmbiii Mpp. W31 «OGpasosanue». Cnd. 1911 r.

Boxas. Crpoeune 3pesl.

Ooxpoecrur, Ham pewunit coyrmar. Wsp Coiiknnma. CHOB. 1913 r.

Josexxs. Mape u wusus wa meMm. IHzi «Maresuc». Qgecca. 1917,

Bpexuxuig, kKoyerax. «llpupota». Cm6. 1873 r. 1 1 2 ku.

T'zaseman. Hoxern. Cnd. 1906 r.

Purm. Rouerst ® aacktponsl. Msx «Physice». Iletp. 1912 r.

Potirmarm. Tlazcesa kKovera. Cud. 1910 r.

Apperunyc. OOpazosanue mupos. Mzl «Maresue». Quecca. 1908 1.

Byarror. IJpoaonnsg colmeunoil cmerembl. (Qgecca. 1908 r.

Moxxp. Ilpoucxomjenie semar.

Baes. 00 spoaronnu Bedccnnix red. Hayun. Romromsz. Ilerp. 1920 r.

Appermye. Cyx0a maawer. Derp. 1912 r.

Kanreir. Crpoeume scerennoff. Hayqu. Ruuromazar. HMerp. 1922 r.

Tepuumrenes. lIpoucxokicHme seMam mn mepsble 10H ee RUBLO 10 NoaBie-
must opranmavos. 31, Cuiruna. Moersa 1907 r.

Paii. lponexomieaue mupa. M3y [ybuncroro. Co6. 1894 r.

Berrepemsb. IROJIONNA MaTEpuu 3 MIUpOB.

BurroBecku#, Ja oxead. Quncauue acrpoHoMmd. obcepsaropuit. Hai Cyso-
puna, 1901 r.

XwuHEC., Acrpomomst M uX oOcepsatopun. Hayus. WMazar. Herporpag. 1920 r.

#samos. Ivakoscran odcepsaropms. Cndé. 1884 r.

daavmapuor, Maazeusran acrpodosua. Cmd. 1902 r.

Axercamnpos. Taliusi sve6a. [ocusrar. Cud. 1920 r.

HrmarseB. Actpomommueckue joeyri. Mocksa. M1 Cwropa. 1912 r.

Crarsn baesa, Muxaiizosa, Ilepeismana u Ap. B /Eypnaie «B Macrepckoli mpH-
poxni» (1910 — 1922).

Crathut B nmocroammoii X uepedMemHoH wacTaX «Pycckoro Acrponomuueckoro
Raxenzaps». -

Crarbu B «M3Becrnax Pycckoro AcTponomuueckoro Q0mecrsar.

Craren 3 «Emeroguumkax Pycckoro Acrpomoymuecroro Oo0mecrsar.

Crarel B wypuaze «@usudeckoe OGoapenuer. :

Poafte. Heropma meda. Max. Jyrosunkosa. Cn6. 1902 r.

ITome. 3pestupie Mupel o ux ofnraream. Cpm6. 1903 r.

KiaccuuecEre EKOCMOTOHHUYeCckue rmuoTesw, Haru, Jomrme, defi, Jap-
pun, lyankape. Ioc. W3z 1923 r. .

Tamrok. Kparruii ouepk acrpomomui. I'oc. Max Yupaumsr 1923 r.

Pesmr. Aaxuvus u acrpoiornd. M3l «Academia». 1924 1. :

BeGep. AcrpoHovMmieckue ouepku. M3r. «Moreas». 1924.

®parnm. JAyma. Toc. Hsz. 1923 r.

Beremep. lpoucxoxzemne aysst u ec kparepos. Tloc. sz 1923 r.

Pepcman., Xuvad muposzanua. flerp. 1923 r.



— 135 —

Apperuye. iKusmeausiit myrs mraser. Toc. H31 1923 r.

QumoB. 3Jseaignie Besepa. bepams. 1922 r. :

Jdapeus, ]Iém.nmm U pPOJCTBeHHHE HM fABleHAA B coxnewnoii cmcreme. Toc.
Mar, 1923 r. ‘

Pab6p. 3sesHoe webo. M3y Mockosckmii paGoumii. 1924 r.

Bricorcemit, 9ro st 3naem o Mapce. Max. «oaspnas 3sesga». 1924 r.

IV. IIpakKTHYeCENe PYREOBOLCTBA B mocolbud.

ITmarep. Kypc acrpomoMun (vacts npakTmeeckas). Ilerp. 1915 r.
BBesauas rapra, llpmaoxenme k «Pycckomy Acrponommaeckomy Kaienjapio»
Hueropojckoro Kpy#ka Jio0. aCTPOHOM. H OHIHKH.
BBesgHaa KapTs Jo 30° roms. mupors (imamerp 45 cr.) Hax Dmmerop. kpymra
nofaredell oH3UKA W acTPOHOMEY. :
B8seszaag xapra. llpmiomenue k «Emerojmmky Pycckoro Acrpomommaeckoro -
O -sa» B llerporpaze.

Meccep. Hopsmgnas kapra 3se3fgoro HeGa. :

ania.lé:.uon. Hoismmaan kapra aseaporo Heba. Hayws. HKamromspar. Ierp.
922 r.

Yugwe. llofswkHas Kapra 3se3fHoro Hela.

Mnmxafimos. 3sespasii ar1ac ma & amerax. Ms1 Mock. O-pa 1106. acrp.

Meccep. 3Jwesubifi ataac. Cné. Hax. Purkepa. 1901 r.

MuxaiaoB. ATiac cesepHOro sseszsoro Heta. Mocksa, Toc. Hag.

HopsmxHag Eapra ssesiaoro HeBa. MH31 Wibwnaa. Cué.

JyOposcEuit, YueGHaA Kapra 3BE3(HOLO HEOA. :

Baexlagllz Bricorcruit. ATiac kaprmg mo acrponomum. M3p. Cerrnaa. Mocksa.

r. . :

Taxsmepcon. Araac ayes. 2-e mai Ilerp. 1922 r.

IIpexrewencrmii. ActponoM Iwodmrexs. Cn6. 1902 r.

Jeury6ermit. Yro u wak malirogars Ha mebe. Cul. 1904 r. Hsi Cofixmna.

Promo. Kag maysars meGecunte Tema. Om6. 1911 r

IIxaromor. Ilpaktmdeckue 3anatmgd Ho HavazsEofl acrpomommu. Tocmsgar.
Mocksa. 1924 1. :

Kogmees. Acrtposommieckas ootorpasns. Cm6. 1912 r.

Hrmarses. B mapcrse sseag u cserud. 2 kuurd. HaGaopaTessRad acrpoRoMms
nad seex. 1916 r.

ApxpuaHoB. PYKOBOACTBO JXA HEPBOHAYAIHLHOPO O3HAKOMICHHH C HEOOM HMYTEM
CaMOCTOATCABHNX Ha0arOJCHNI.

Cepsmce. ACTpoHOMH# ¢ OHHOKIEM,

Jdy6posexuit, [[pocrsie eonsuueckre upuGOps I HATAALHBIE HOCOOHA HO KOCMO-
rpaouu.

chi);l.é Maremarmgecsas reorpacHa B HasaisHOM Kypce. W31 JykoBEHKOBA.

I. - '

Aro6eor. OG6merocTynpas acTpoHOMHYEcKan oOcepBaropia M HOCTAHOBKA
acrpoHoMuueckux HaOxoxemmid. llerp. 1915 r.

ch%g. Nl;]agmuame u0Cco0MA K HAYAJLHOMY KypCy reorpa¢mi. [eorp. B mkoae.

Yexon, llpakruueckne paGoTsl U0 HA4AILHOMY Kypcey reorpaoum. 1916 r.

Rpacuros. llparTudeckuze 3amaTHA N0 MaTeMardd. reorpacus. Ieorpaous
8 mKoae. CGopHur M 2. «OGpasosamme». 1914 r.

CopaBouHas KHHXKA giad myremecreesHuros, sy Wasuma, 1905 r.

Ypgus., OrpakareibAne teieckoust. Herp. 1915 r.

Moppucor. Hak HOCTPOHTH - reOrpa®MYECKYi0 KapTy W KAK €10 HOIb30BATHCA.
Naz. Cwrmea. Mocksa. 1907 r. ; :

Menmn u X. Koprue. Pazvwepn pcerennoil. Hayusoe mazaveavcrso. 1924 r.
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Hoxax. Crposnne 3sBesiaoro mupa. Max CaGammnmkonsix. 1923 r.

JissoB. KoMeTs U HAjalonme 3Be3JbL

Myparos. Habiozeuna aywsi. «Ewerozs. P. A. O.» 3a 1911 r.

Myparos. Acrposomnuccras tpyda. «Bkeroan. P. A O.» 3a 1912 r.

Bricotcrui, () nadmopemuax mepemennsix ssest. «HK. Po A O.». 1914 1.

IToxpoBCEHH. ACTpONOMIYECKAd TPy6a N o0mue npHEMbl Hafarojiedsii.
Itoer. yaers «Pycer. Aerp. razest» 1912 r.

TonyGes. (O smbope Tpyon 1in modureaeii acrpouosumn. Iloer. wacts.
«Po A Koo 1912 1 '

Bramzo. ®ororpaziposanie neba oOnkiuobeHioll 3pureisnoit Tpysoii
i oororpadnyeckod ramepoil. Tam we.

IToxpoecrm#d. HuCTPYKi K MaGI0JeHII0 COTRSUHBIX HATEH.

Posamor. @ororpacuposanue coasua. Tam xe.

Hoxpoecru#. HWicrpyrmus & nabmogeusio majaiomox 3pesr. Ifocr. wacts
«P. A K» 1912 1. ]

Jiesunruit. [abmoiennc coxseunnix ngren. «Mzs. Pycck. Acrp. O-a». Boim 3.

WHeTpyRoud HaOIIOZeHZH CoXEeYHHX 3armeHuil. Hzz Pycer 0-sa
aioont, mupos. Herp. 1914 ,

WHCcTpYROHE HAOKIOZeEMN COIHEYHHX 3arMemmi. «l3s. Pyccr. I'corp.
O6m.» 1. XXXIi.

Wpamon. Humerpykums pia valJofieHus NOJHOIO COIHEUHOro sarMenns. «Exer.
Pycer. Acerp. O-sa» ma 1914 r.

Banoros. Memgaynapotusi cuer spemenn. Herp. 1919 r,

Axwmaros. Iloscuoe Bpemsn. lMerp. 1919 r.

IloxpoBcrmi. JSBe3ubii ardac. l'oc. Hzr 1923 r.

Toxrposcrui: Ilyresopuresr no meéy. Toc. HMzx 1923 r.

KaveerpmuroB. AcrporoMuueckue 3agayn. Toc. M1 1923 r.

Camvrue. Kazemgaps, ero 3nazenne u pevopya. Toc. Hax

TrageHam. Apvavax u I100UTEIAM ACTPOHOMHM.

Kamessmuros. Muposianne. 1923 r.

Ha6oxos. Hagaasnas acrpouomus e madaroieuuax u paborax.

V. IIporpaMMBI ¥ METOLHYECCEHE CTATHU.

MMIaparoper. lIporpamya xypca maremargyeckoii reorpaenn. Mas. Pycer. Acrp.
O-pa. 1897 r. B VL

Poirmar. Mbicin o npenoiasammi  xoemorpaenn.  «llefaroriru.  C6oprmn».
1911 r. N 1, 92, 3. -

Poirmad. Hecroabro muicaell o Harasinoy npenozasaBim KOCMOIPadIiL

Crarsm b kypunale «Mpmpoja B wxoae» 3a 1906 r. NN 7 1 10.

Aro6eor. Uro uprats no acrpomodmu. Iferp. 1913 r.

IIporpamma paGaoientil uajx HeOecHbuidu fasrenmamn 33g I m [T erynemi inkoabL.
g}gggnmi RPOTpaMyM HIKOJBLHBLIX HaGirojenuii uajg npupoioifi. Herp. Toc. Hzi.

22 1.

IIporpaMmMa no acrpomoMun i cesuicrnefl mgoast. Ilporpamye  cea-
aeruedl exmmoil Tpyiosoit mroart. Ierp. Toe. Haz 1921 r.

OCracHUTOLBHEAL 38IMCEa K NporpaMme rRocmorpagum. Onncanue pabor
n naan sapsToil. OOmas uporpasmsa I WHCTPYRMEA A% HPCNOjaBaHuA Yao0-
HBIX HpeaMeroB B kax xopuycax. Herp. 1915 r.

VI. KaxesjgapZ ¥ EKYPHAJLL

Emerozanr I'oCyzapeTeeHEOTO Bruuciurexsgoro Hucruryra. Jedin-
rpat. I3zacrea ¢ 1922 r.
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Pycexuli AcrpoHoMuUdeCKuld xarxeEzapsk. HNsjarme Hukeropojck. Kpyska
ZIO0RT. OH3HKH I ACTPOHOMHH: ;
a) NMOCTOAHH3A YACTh
0) mepevenHas (Emero;HoO).

Bmerogaur Pycerxoro AcrpoHomudeckoro O6mecrsa. lerporpax. 1923 r.
Harzsigwil AcrpoEoMAdeckyil crexnoii kazewiaps Ha 1923 w 24 r. Wsj. wypraza
«Yusepe Bupmaer». Iokposck. Capar. ry6. O6aacts Hemues lopoamsa.
Hamlag;*lgm Pyceroro Acrpomomuueckoro O6mectsa. Miyprax. lerporpag.

23 r. ) :
Muposegenwme. («Hzpecran Pycckoro O-Ba asoGaTerell MmpoBejenmar) Alypeanr
Jerunrpas.
B macrepcrou mpupopsr. ypnar JemmHrpal
‘CIenIgBex u Opupoza. Honyanprstii ecrecrsenHo - BayIHbIl AypHAL, Aennarpas.
ocusjar, '



JEHTH3 rocyaipersiuoro maamemersa

Jdennarpax, Jov Rumrm, Ipocuexr 25 Orradpa, 28. Tex. 132-44, 570-14.
Mocksa, Tsepcxag, 51. Tea. 3-92-07, 4-92-31.

A. N. BAPAHOB

METEOPOJIOT' A

8 LLIKOJE u JOMA
MOCOBHE RAA MPAKTHYECKEX BAHATHE

Jonyweno ' HayuHo-Teparornyeckoin Cexunen
locypapcTeenHoro Yuyenoro CoserTa
C 58 puc. B Texcre. 1924. Crp. 152. 1. 1 pyé.

Coaep:kanme: 3azaam m meroapr mereopoormm. Mereo-
poaormaeckne npubopsr. Temmeparypa. Baamxmocrs. HMcemapenme.
Armocoepioe fasremue. Berep. O6aaumocts. Ilpoao.rirreas-
nocTh coxmeunoro cusmma. Ocazrn. OmpiTnoe noae i o6opyao-
Banue MeTeopoormdeckoro ropoika. lloarorosaTeasnnie paboTsr
Ha onsiTHOM moge. Habamozenms npmbopamm ocHOBHOH cepmil
Aonoanatessupre wabaozenms. Habuarozenna may pacrenmami
Obpaborra nabaiogennii. Ilpeacrazamme norozsr.—llpmromxens.

Hpos. H. KAMEHBIITMKOB

MAUPO3SAOAHHUE

HayuHo-Tlegaroruyecroit Cextueit [ocygapcreerHoro
Yuyenoro Cosera
AOMYLEHO KaK PYKOBOACTBO ANA WKoa | cTyneHu
G 72 pmcynramm B TekcTe N 3Be3inoii Kaproi
2-¢ aomomnenmnoe m3zamme. 1924, Crp. 120. I, 60 x.

COOEPERAHN KE:
3eman. Hedo. Coanye. dyna. Mup nraver. Mup wosmer. Crpoesne pceaennoii.

voo. K. A. NIOKPOBCKUN

KPATRHH YYEEHHE EOCMOTPAGHE

C 96 puc, e TeKcTe ¥ KapToil 38e3zHoro heda. [Jonyis, FYCfom. Crp. 97. 1. 65 k.

Ruura coaepsiuT CIaBULIM 00PA30M OUNCATCABLEYIO ACTPOHOMHIOC.
Agprop upezsplyaiilio yaauiio NeJarOrHYUCCRM UoJolted K cBocH saaue.
Oy yMe10 YOPOCTHI €aMble C.JIO0XIDIC BOUPOCHI, BLIABHHY.I Bezie Ha
HepBDH 11121 OCHOBHDIC LORJTHA, IpHAAY BM APKUI Harasgueii Xapak-
rep. Mzaomenue o mocrpodl Ha NPCCTLIX JOCTYINBIX OUBITAX K.IU
anaHeHBnX npuMepax., Hamicana ruwra sKEBO If uHTEpECHO.
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