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TPYIbl BEJIAPYCKATA CEJIbCKATACIIAZIAPYATA THCTHITYTA
~ TPYibl BEJIOPYCCKOT'O CENbCKOXO3SHCTBEHHOIO WHCTUTYTA
ANNALS OF THE AGRICULTURAL INSTITUTE OF WHITE RUSSIA

TOM VII (29) ' 1938 ‘ N1

A. A. RVIAENOIORB

O npumeneHuM cTanbHBIX NPOBOJOK NpH
M3MEepeHUH 06a3uCOB M B MOJUIOHOMETPUH

§ 1. BBeneunwue

Counanucruueckoe CTPOMTENALCTBO (GaGpUK H 33BOJOB, KOJAX030B M
COBXO30B, CTPOHTENbCTBO HOBLIX I'OPOAOB H PaGOYHX MOCEAKOB, CTPOH-
TeAbCTBO NyTeH COOGLIEHHS BOAHOTO M KEJE3HOLOPOKHOrO TpaHCnopra,
OCBOEHHE GO/IbIIHX TPOCTPAHCTB 3anoAspbs M 060pOHa CTpaHbl HACTOMA-
TEJBHO TpebdyloT GHLCTPOro M BLICOKOKAYeCTBEHHOr O KapTorpadHpoBaHus
repputopiu CCCP Kak B HesOM, Tak M OTAEAbHLIX €e YaCTed. I'eone-
3HYeCKHe PabOThl, CBA3aHHLIE C BHIIOJHEHHEM 3TOH 3aj4auM, BKJAIOYAIOT
B cebe 3HAYMTENbHLIA 06‘€M TOUHHIX JHHEHHBIX H3MepeHu#, Kak-ro: Ga-
SHCOB TPHAHTYIAUMH W AJHH JHHHA NPH NOJHIOHOMETDHH H TpaBepcax.

HsBecTHO, 4TO oaHMM M3 HauGoJee COBePLICHHBIX TPUHGOPOB Aaf
TOUHOI'O H3MEpEHHs ANUH JHHHK ABAAETCH MPHOOP, H306peTeHHbIN B -
CKHM [e0le3HCTOM Npodeccopom ExepuHsiM B BOCBMH/JBCATHIX Tojax
npomaoro croaerus, I'maBeoO# wacTbIO npubopa ABAAIOTCH NPOBOJOKH,
KOTOPBLIMH TPOU3IBOASATCA H3Mepenust. [TpoBosokH noXKHE COXpaHATh
YCTOHYHBOCTH CBOEH ANMHBI, T. €. OHH NOJKHB HMeTb HE€3HAYHTEJbHbIE
KOS(ULHEHTH JIMHEAHBIX PACHIHPEHHH 1MOJA BAHAHHEM TEMNEPATYPH H
HATSKEHUS. g

~Ouinbky, NPOHCXOAAILYIO OT HATHAXKEHHS, MOKHO CBECTH K HHYTOXK-
' HOH BeJAMYHHE NyTeM U3MEepPeHWs NJHH JHHUf HaTsXKEHHEM, NPH KOTO-
~ POM npOH3BOAHAOCH KOMIAPHPOBAHHE NPOBOJIOK. Temnepatrypa e, npu

KOTOPO# MPOH3BOAMTCH M3MEPEHHE, 3HAUHTEABHO OT/IMYaeTCA OT TeM-
nepaTypsl KOMAAPHPOBaHHs NIPOBOJIOK, H Da3HHUA HX MOXET HOCTHraTh
HECKOJNIbKHX NeCATKOB rpaaycos. [1o srtoif NpHYHHEE TOYHOE ONpefeNenue
TEMNEPATYDPH MPOBOJNOK MPH HIMEPEHHH AMHHA H KOI(DUUHEHTOB NuHElH-
HOTO pACIIMDEHHS NMOJ BJHSHHEM  TEMIepaTypsl OKa3biBaeT BEChMA cyue-
CTBEHHOE BJIHAHHE HA TOYHOCTb PE3Y/bTATOB H3MEDEHH.

Tpynuas safaua TOYHOrO yuerTa TepPMHYECKOro paciiMpesus mep-
HOTO NpUOOpa 3HAYHTEIbHO 06/Aerynaach C H3o6perenneM (paHLy3CKAMHU
yuennmMu bBenya wu T[uasoMm ~ cneumansuoro ‘CnJiaBa, Ha3BaHHOTO UMM

_ HHBApOM. ' ,
- pod. Kpacosckuit ®. H. yxasmBaer!, ut0 Hau6oabni KO3(HUH-
€HT pacCHIHPEHHS MPOBOJOK, H3TOTOBJEHHBIX H3 HHBapa, MOXHO CYHMTaTh

1 ®. H. Kpacosckuil Pykosoactso no swicwedt reomesuu, - u. I, erp. 97,
Mocksa, 1926 roa. - : g
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BCe Ke MeHee 3000000 ’ a A5 HEKOTOPHIX MPOBOJAOK OH MoAyUaeTCs

AaXe OTpHUATEAbHBIM. DTO OBCTOATENLCTBO MO3BOAET ONPEACAATH TEM=

neparypy NpOBOJOKH AOBO/ALHO Tpy6o, C TOUHOCTHIO O OAHOTO rpajuyca.
Hapsiay ¢ TakuM M0JA0XKHTEJbHHM KaueCTBOM HHBAp HMEET H OTpH-

paTeabHbie . CBOHCTBA. :

1) [TpoBosioka M3 HHBApa HE ofsasaet YyCTORUHBOCTBIO BHYTPEHHEr O
CTPOEHHs, CBOHCTBEHHON, HANDHMEp, CTAJH, H HIMEHAET CBOIO JUTHHY C.
TeyeHWeM BPEMEHH, a HHOI/Ja W BHE3amHo, AaXe OT HEeHAUHTETbHBIX
COTPACEHHH MJAHM OT PE3KOl MepeMensl TeMImepaTyphl. :

2) Jlas CO3JaHHA NOMOKHTE/bHBIX KaYECTB HHBAPA, HeoOXo/iuMa
BechMa ANHTE/NpHAA OO6PA6OTKA MeXaHHYECKHM MyTEM, HTO 3HAYUTE/IbHO
yBEJAHYHBAET €r0 CTOMMOCTH. . _ A S ;

Kpome roro, HEYCTONYHBOCTD WHBAPHbIX [POBOJ/OK, —H3MEHAEMOCTD
WX AJAMHB OT- He3HAYHTEIbHHX. COTPICEHHH —3aTPy AHACT HCMOALIORAHHE
HX B YCJAOBMAX TOPOACKOTO JABHXEHHS, HA HTO YKasuBAET B cBoed
crathe B. A. JINTBHHOB 1.

Hasnune 8 CCCP 10CTaTOYHOrO KOAHYECTBA KAYeCTBEHHON CTaNbHON
MPOBOJIOKH, AEEBH3HA H JETKOCTh ee npHOGpEeTEHHS ABSIOTCA NPHYH-
HOR W OCHOBaHHEM TIPHMEHEHHH nocaenell AR U3MEPEHHs AAHH JHHHH.
Hapsay ¢ npoBosoKaMi 60/blI0e PACHpPOCTPAHEHHE B KAUECTBE MEpPHOro
npHGOpa NpH NOJHIOHOMETPHH, OCOGEHHO 'HH3MIHX KJACCOB, noay4HJja
IITPHXOBAs CTa/AbHAS JEHTd, XOTH NMPEHMYIECTBA, KAK 5TO Mbl yCTaHo-
BHM [0O3)e, Ha CTOpPOHEe IPOBOJIOK.

Caabofi cTOPOHOH CTa/JbHBIX NPOBOJIOK H /JIEHT ABAACTCH 3HAUMUTE/b-
Hblfl KOS(UIUEHT JHHEHHOTrO PACUIHPEHHS, UTO BJEHET 32 coboii HeoO-
XOAHMOCTb 3HAHHS C BBICOKOM TOYHOCTHIO Kak TEMNEpaTyphl POBOJIOKH
HAM JEHTH NPH M3MEPEHHH, TaK H BeJHUHHB CaMOTO KoauuHeHTa pac-
MHpPEeHHS . ; SN, :

3ajaua YCIOKHAETCH ellle TeM, YTO TeMneparypa MepHOro npubopa,
 0cOGeHHO JeHTh, HMeolied 60/biIYi0 NTOBEPXHOCTD HarpeBanus, 06LIYHO,
3HAYHTEABHO OTJAHYAETCH OT TEMIIEPATYPhl BO3AYXd, -

Bompocy Onpeje/eHHsi TEMIepPaTyphl CTAAbHOH JEHTEH H onpenee-
HUA KO3(HIHeHTa paClIHPEHUs: cTaJibHOH MPOBOJIOKH B Hauwe# JauTepa-
Type 3a NOCAeAHHE TOJBl YAEJSeTCsl 3HAYUTENLHOE MECTO, HO BOIPOC
5TOT HEJb3# CUHTATH TOJHOCTHIO PEIIEHHBIM, HOO HET L0CTATOUYHO ACHOrO
OTBETd,~—C KaKOl TOYHOCTHIO BO3MOXHO H3MEpPATbH J/JHHEI JHHHA CTajb-
HHIMH [1POBOJJOKAMH, H B KAaKOH Mepe 5KOHOMHUYECKH BLIFOJHO NPHMEHATDH
MX B MOAMFOHOMETPHH DAa3NHUHBLIX KJIacCOB.

C weAblo BHACHEHHS 3THX BOMPOCOB MHOW Okl NOCTABJAEH CIELH-
aJbHBIH ONbIT M3MEpeHHs JUIMHBI JHHHH CTaJdbHBIMH i OAHOBPEMEHHO
MHBaPHbIMH TPOBOJIOKAMH. =

Tloayuennsie pesyabTaThi u HX 06paboTka NPHBOAATCA HHKE.

: § 2. MocTanoBKa ONbITa

~ Onwit 6ba npoussensen 27 asrycra 1936 roga noc/e OKOHUAHHA AH-
HeliHBIX M3MepeHHH MepBOKJACCHOro TpaBepca Xuposo-Tluromauk. Mec-
TOM AAs M3Mepenus Gasuca Opiia H3OpaHa 6pOBKA MOJOTHA JKEJE3HOH
AOPOTH, T.'e. 06a3HC, KaK H MepBOKMAaCCHBIA TpaBepe, H3Meps/acs B HE-
NOCpPeACTBEHHON GAH30CTH OT KeJe3HOJAOPOKHOTO penbca, B pacCTOAHHH
- f o

¥ -

1 B. A JlureuHOB OnpefeienHe AHHEHHHX KOIPHUHEHTOB paciiupenus  CTibs
HhIX NPOBOJIOK B NOJEBLIX YCAOBHAX. ,Feonesuct®, 1935 r., Ne 1, cTp. 42,
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1,5 Merpa or Hero. Hanna Gasuca Gmiga Basta 598 MeTpoB, T. e. 29

- JABANATH YETHIPEX-METPOBLIX HPOAeTa. KOHINb JHHHH GbLIH 3aKpenersl

BPEMEHHLIMH LIEHTPAMH B BHAE JEPEBSHHLIX CTOJNOOB, BPHLITHIX BPOBEHb
¢ semseft. B cT040bl GbUiH BOMTE T'BO3AH C HaPe3aHHBIMH  HA IIOBEpPX-
HOCTH INJSIIKM JABYMSl B3aHMHO NePHeHAUKYAAPHBIMA JIHHHAMH, Touku
Nepeceyenns STHX JHHHH, HaZ KOTOPHIMM BO BPEMS U3MEDPEHUS yCTaHaB-
AUBATHCh JOTANNapaTsl, CAYXKH/IH HAYAJI0M K KOHLOM H3MEpseMQfl JHHHH.

bposka aas usMepenus onwiTHOro Gasmuca Gbiia H36paHa C UeJbIo
AOTO/HUTE/LHOTO HCCAE0BAHNUS W OKOHYATENLHOTO PElEHUs BONPOECd O
AONYCTHMOCTH H3MEPeHHSI Ga3HCOB M NEPBOK/IACCHBIX TPABEPCOB MO MITa-
THBaM B HENOCPENCTBEHHON 6JM30CTH OT . 4. peabca.

Bonpoc 37101, pemeHnbiit nos0KHTENLHO usmepenuem 180-kusomer-
POBOTO NMEPBOK/IACCHOrO TpaBepca W NOATBEPKAEHHBIN HACTOAIIEM OMbi-
TOM, MHOIO OyJIET OCBelleH OTAE/NbHO, H 34eCh Mbl Ha HeM noapo6Ho

/OCTAaHABJUBATHCH He Gynem.

MsMepenne onbiTHOrO 6a3uca INPOH3BEACHO MO cnocoby Enepuna
ABYMSl CTaJbHBIMH 24-MeTPOBHIMH IIPOBOJOKAMH Anamerpom 1,1 mm u

| UETBIPbMST HHBAPHLIMH TakXe 24-MeTpPOBBIMH IPOBOJAOKAMH.
P p

HAnHbl CTaAbHBIX W HHBapPHBIX NPOBOJOK ONpPEAEAEHB HA KoMmapa-
Tope Mockosekoro Teogesnueckoro UHCTHTYTE M OKa3aaHCh:

CTaabHblX
npoBosoka Ne 1-24.u -+ 0,06 mm
e 2—24m 4 0,68 am
M HBADHES X

npu t = -} 17,4°C

z

- 0
npoBosioka Ne 980—24 .+ 1,28 wm — 3,312 (t — 159 :
17
npososoka Ne 98224 w |- 1,02 mm — 3,312 (t — 159
g :
~npoBosoka No 98524 w 1,50 mm — 3,312 (t — 159

7 .
npososoka Ne 986 -24 w |- 0,83 mm — 3,312 (t — 159

Kpome OOBIYHOIO CHApPSKEHHsi GA3HCHON NAPTHH: NPOBOJIOK, IMITATH-
BOB C ueaukaMmu, ctavkoB Kapnasrtee, rups no 10 sz, “JI0TaNnapaTos,

- TePMOMETPOB-NPAILEH, HUBEJIHPA W TEOAONHTA I/ BEIUIEHHS, Mbl PAcHo-

JaraJyu NPOeKTHP-annapaToM CHeLHaNAbHO IJA 3acCeuku HEeJHKOB. 3aceuka

NpoOH3BOAHNACE C LeJbIO HCIIDABJEHHA TIOJIOXKEHHUsI LeJTHKa B cilyuyae

CMELIeHHs €ro nocje npoxoxa noespa. Onepauus s5Ta NPOUIBOAHAACH
crefyomuM 06pa3oM: npuMepHo, B 10 METpax OT UesHKa, MO Hanpab/e-
HHIO MEPNERAMKYAApa K GasHCy BHICTABASJCH NPOEKTHP-annapat, Tpy6a
KOTOpPOI'O 3apaHee HAaBOAM/NIACH HA UEJHK; IpH NPUOAHNKEHHH Toe3ga Ha
HeJHKE B TOYKE NMEPeceyeHHs B3AHMHO MePHeHAMKYAAPHBIX JAHHHNR Bbi-
CTaBAf/1aCh TOHKAA WfJA, Ha HHXKHHA KOHEIl KOTOPOH TOYHO HABOXHAOCH
mepeceueHue HATEH CeTKH TPyGel npoexTup-aniapata. Ilocae npoxoga
OE3J1a Ha UENHK CHOBA BLICTABJAANACH UIJa, H 3THM CaMbiM NPOBEPSIOCH
noJoKeHne uennkda. Bo usbexanue omubOK M A4S KOHTPOJs paboTsi
TEXHHKA-BUSHPOBIIIHKA, HIJa TNOCJE TIPOXOJA NMOE3/Ja BHICTABAANACH HE
Cpasy B TOUKY TME€pECeYeHHst JHHMA Ha ULENHKE, a Iae-HHOYIb B CTO-
POHE ~Ha JWHHH UETHKA, MEPNeHIAHKYISIPHON K BH3HDHOMY Jyuy mpoeK-
THp-annaparta. 3aT€M Mraa nepeBOAHAACH NO YKA3aHHIO TEXHHKa-BH3HPOB-
AlHKa N0 TeX TOp, NOKyAa TEeXHHUK CKaxeT ,xopomo*. Ecau wWria oka-
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ARBAZACH B TOUKE repeceveHns JHHAN UEANKA, 3HAUHT, MOJOKEHHEe Né-
AWKA HE H3MEHHJAOCh. 3aCeKaJCsl BCerja 3ajHHil LEJHK.

3a Bpems H3MepeHHA ONLITHOro ©0a3Hca NPOULIO WIECThb (03108,
KOTOpHIE B ABYX CAyuasiXx A3MeHHJH loaoxenue uennka Ha 0,4 mit. [lpy
JeTaJbHOM BLIACHEHHH TNPHYHHLI H3MEHEHHHA MOJOMEHUA LeJHKd O0Kasa-
A0Ch, YTO 5TH JBa CAyuYas OTHOCATCA K OJHOMY H TOMY Ke IITATHBY
Ne 13, y xoroporo Obina CiOMaHa OfHA HOXKa. IDTOT AedekT npH pac-
CTAaHOBKE ITATHBOB He ObL1 3aMeueH H OOHApYyXKeH NpH H3YYEHHWH HA
MECTE NPHYHHB U3MEHEHHs HMEHHO JaHHOTO MWITAaTHBA NPH NPOXOKACHHH
noeszua. :

[Tonomenue 1eJuKa HUCHPABASAOCH MMPH MOMOLIH BHHTOB TOJOBKH
neauka. Ecau 6Bl gaxe ucnpaBaeHue He GbJAO NPOH3BEAEHO, TO OWHKOKA
B H3MEPeHHH OMHLITHOrO AHa3uca MO 3TOM MPHYMHE ‘He MpEeBHwasa Ol

1320000 2100_0[]’ lIT‘O He HUMeeT cymec?aeuuoro 3HAYEHHA M5 TOYHOCTH pe-
3yALTATOB M3MepeHHs. 3aMeTuM, uTO npu u3mepenun 180 xm nepso-
K/IACCHOTO TpaBepca no GpOBKe Kejae3Ho# poporu, us 194 cayuaes mpo-
_XOMAEHHA NOe3A0B BO Bpems uamepenus B 20 cayuyasix NOJOXKeHHE le-
JAHKA H3MEHHJAOCH B CpejHeM Ha 1 .uat W BCErjia 110 HanmpaBJeHHIO XOna -
noesna. DTH H3MEHEHHS LEJHKOB TakKxKe HCMpaBaAdAInuCh, XOTs Ha TOY-
HOCTb H3MEPEHHS AMHHH TPaBepca OHH HE MOTJH O0Ka3aTh CKOJbKO-HHU-
Oyab CymEeCTBEHHOTO BJAHAHUS, Tem O6oJsee, 4YTO CHABHIH OBlIN KdK C
MAI0COM MO XOAY M3MEpPeHHs, Tak U C MHHYCOM B NPOTHBOMOMOXKHYIO
CTOPOHY, CMOTpSl IO XOAY MOE3/10B, YHCAO KOTOPLIX B OAHY M B Jpy-
ryio CTOPOHY OBIIO OJAMHAKOBHIM. JTHM KPaTKHM 3aMedyaHHeM OTHOCH-
TenbHO HaOJIOJEHHs 3a LEeJMKOM BO BpeMf MPOXOXAEHHS MNOe310B Mbl
3nech orpaHuummcs. Boaee noipo6HO 3TOT- BOnpoc Gyaer OCBeUieH
MHOIO OTAensHOo B pabore ,TpaBepcs MO JHHHAM KeJe3HBIX AOPOT
CCCP“ Ha OCHOBaHMH ONEITA H3MEpPeHHsi IMEePBOKJIACCHOro TpaBepcd
X uposo-TluToMuuk. : ;

Hmes B BuAy, 4TO peliailiee BJIUSHHE HA TOYHOCTb H3MepeHHs
‘6a3uca CTaJbHBLIMH NPOBOJIOKaMH Oy/JeT OKa3biBaTh TOYHOCTbH H3MEPEHHA
TeMnepaTyps, ObI0 pelleHo H3MepeHHe MPOH3BOAMTH YETLIPbMA BHIBE-
perupiMu Tepmomerpamn NeNe 1, 2, 3 u 4, u3 koropux NeNe 1 v 3 Gbtu
0OMOTaHbl CTaJdbHBIMH NPOBOJOKaMH. [lepen oTcyeTamu MO TEPMOMETpPaM
nocAe/iHUe BpallasuCh, NPUMEpHO, 2 MHHYTH. HM3aMmepende TeMnepartypel
NPOH3BOJAHAOCE BCEMH YETHPbMA TEPMOMETPAMH HA KaX/OM APOJETE.

IMepen HayanOM H3MEPEHHs NMPOJETa CTAJbHBIMA LUPOBOJOKAaMH MPO-
M3BOAMJHCL OTCYETH no TepMomerpam Ne 1 u Ne 2, a moc/ie OKOHYaHUSA
usmepenusa—no trepmomerpam Ne 3 u Ne 4. lMorona B TeveHue BCEro AHA
6nia ficHAs, CJerka BeTpeHas, W MPOBOJOKH, KaK H TepMOMETpbl, Haxo-
IUAHCh NMOJ HENMOCPEACTBEHHBIM BO3JeHCTBHEM COJIHEUHBIX JYYeH.

[Mopanok U3MepeHHs Kaxaoro u3 24- npoaeros Gasuca Gbla MpH-
HAT CJHeNYIOUIHH: F:

1) OrcueTs mO mKajaM € TPeM#d CABHIAMH ABYX HHBApPHHIX MPOBO-
a0k NeNe 980 u 982. '

2) Orcyers NO ABYyM TEPMOMETpAM. :

3) OrcyeTsl O IMIKaJAaM\ C- TPeMs CABHUTaMH CTaJbHBIX MPOBOJIOK
Ne 1w Ne 2.

4) OtcueTh MO ABYM JpYPHM TEPMOMETpAM. '

. Hamepenne 06paTHHIM XOAOM TPOH3BOJAMJIOCH B TAKOM K€ TOPAIKE,

KaKk ¥ BrEpen, TOAbKO BMeCTO uEHBapHmX nposoaok NeNe 980 n 982
NpHMEHAJIKCH WHBapHue npoBosokn NeNe 985 u 986. [Ilpu usmepeyuu
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: nOpoBo.nom TOABEIIHBANNCL HA CTaAKax Kapnaurtbe noA HATAXKEHHEM B
10 na. :

[onoxenne crankos KapnanTbe nps u3MepeHHn npojera Cradb-
HbIMH H HHBaPHBIMH MPOBOJIOKAMH HE H3MEHSJIOCH.

Hast MCKMOUeHHS AMYHBIX® OWHMOOK H3MEPeHHA JeaajaucChb C nepe-
MeHOH mecT HabaionaTened, HuseanpoBka neHKOB IPOH3BOAHAACH BCIEN
3a M3MEpEeHHEeM.

[ToreBoit xxypuas usMepennst Gasuca NPUBOAMICH B NPHIOKEHHH.
W3 Hero BMAHO, 4TO KauecTBO MOJEBHIX U3MEPEHHN BHOJHE YIOBJAETBO-
puTeabHoe. B HekorTopmX cayuasx, korga pasmocrs [1--3 koaeGanach
#a 0,3 mw, Gpanach NONOAHHTENbHAS NAPa OTCUETOB, H CPENHEE. BhiBO-
Aun0Ch W3 BCex 4 pesyasraro. Beero Takux cayyaes Obao 12, He
CHWTas MEePBOrO H NOCAENHErO NMPOAETOB, IJ€ JBa CABMra HeJanuch Ao
H JIBa nocC/J€ NnOBOPOTA BKJAAAbIIIAa JOTRANAPATa C HEAbI0 YHHYTOKEHHS
IKCUEHTPHIHTETA 1epeceyeHnsi YepToueK BKAajbilla.

§ 3. O6pabGoTka pesyabTatoB ONbiTa

OGpaboTKa pesy bTaTOB H3MEPEHHs] ONMBITHOrO (a3uca COCTOSMA U3
CAEAYIOUIHX Orepauuii;

1. TlpoBepka noseBbXx Pe3yibLTaTOB HIMEPEHMUIL.

2. TMoacuer cymmm paswocreit (I1--3) u passocredt ypasuenuit npo-
BOJIOK. -

3. Boluncaenne monpaBok 3a HAK/OH.

4. BoiBOA cpesnedt Temnepatypbl W NONPABOK 3a TEMOEPaTypy.

9. Boiuncaenue naunbl 6a3uca, M3MEPEHHOTO HHBADHBIMH M CTab-
HBIMH [TPOBOJIOKAMH C OLEHKOH TOYHOCTH. -
© 6. Onpenenenne aauH cexmuii 6a3uca N0 H3MEPEHHAM . HHBAPHLIMH
H CTaJAbHBIMI MPOBOJOKAMH € OWEHKOH TOYHOCTH. _ } \

7. Boiuncaenue JUIMHBL KaXA0r0 NPOJeTa, H3MEPEHHOIO HHBAPHHLIMH
H CTaJbHbIMH NPOBOJIOKAMH € OUEHKOH TOYHOCTH.

8. BoiMMC/eHHe HAYANBHBIX JaHHBIX [AS ONpefe’eHns Ko3(pHIMeH-
TOB pPAacCUIMPEHHN CTalbHBIX MPOBOJOK, -

9. Onpenenenne KOIDUIHEHTOB PACUIMPEHHS CTAJbHLIX NPOBOJOK.

10. Onpenenenne AMMHbL 6asuca NpPH HARAECHHBIX SHAYEHHAX KOIHU-
LIHEHATOB pPacIlUpeHnsi C OLEHKOH TOYHOCTH,

[Tocae TmarenbHON NPOBEPKH BCEX -1aHHBIX OblA NPOH3BENEH - NOA-

CueT CyMMBl CpeJHMX pasHoCTefi orcuerosB mkad (IT—3) w passocrei.

YPaBHeHHH NPOBOJOK.

Pesyabratel 06paboTkH NpHBOAATCA HMKe (cM. TaGauuy 1).

Cpensee 3mauenne pasHOCTH YpaBHEHHH CTaAbHBIX TIPOBOJOK MO
pesy/bTaTaM IOJIEBLIX H3MEDEHHH NMOAYYHUAOCH, KaK 3TO BHAHO H3 Tab-
AHLbL, paBHbiM —- 0,66 wma; 1o pesyabTataM ke KOMNApHPOBaHHA —
0,62 s :

CaenoBaTe bHO, OTHOCHTE/MbHAs OWIMOKA W3MEpeHHudA, BLIBEJEHHAS
10 HCTHHHOHM OUIHOKE PasHOCTH yp4aBHEHHH NPOBOJIOK, pPaBHA:

0,62-0,56 ' 1

24000 ¥2 640000

PazHocts ypasHeHuit HHBAapHLIX 1poBOAOK NeNo 980 1 982 110 peayin-
TaTam M3Mepenust pasHa-— 0,29 mw; a no pe3yabTaTaM KOMNapHPOBa-
Bidns - 0,26 s, PasHocTh ypaBHEHH HHBapHHIX NPOBOAOK NeNe 985-

b
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Moncuet cyMmbl CpeaHHX pasHocTedl OTCYETOB WiKaa.

IT pa M o i X 0o n
NN (T
iiTa- (1=3) Poanocts =9 Paanotts
THEGR HP‘}&O’;O"H l'lpo}:;méoxa };?r::::};ﬁ l'lponon-;nca TpoBonoka 3::‘::::::?
cranbhas | crazshas | "POBOMOK 1980 umsapu.| 982 nusapn. "POBOACK
B & uw a 3°m M ¢ T p a x
0 & | ' :
_ —18,62 —19,18 40,56 —19,77 | —19,44 —0,33
X g —4263 —43,13 40,50 —43,43 —4323 — 0,20
= 2 +61,80 +61,00 | 40,80 +60,93 +61,17 — 0,24
j —62,90 —63,57 + 0,67 —63,83 —63,50 —0,33
4 057 | .— 010 +0,67 4 0,10 + 0,33 — 0,23
: —26,83 —27,50 +0,67 —27,23 —26,90 —033
5 +399 | 43960 | +0%0 439,80 440,03 —0,23
: —41,00 . | —41,57 40,57 —41,17 —40,93 —0,24
: + 6,53 + 597 + 0,56 + 617 & 6,53 —0,36
40 —48,93 -r49,50 -+ 0,57 —4903 —48,77 — 0,26
s 424,82 +24,30 +0,52 24,88 42517 —0,29
e —11,73 —12,60 4087 —11,87 —11,63 —0,24
3 — 217 — 263 | 4046 —273 — 243 —0,30
A —39,77 —40,40 + 0,63 —40,10 —39,87 —0,23
1s —10,70 —10,86 3 + 0,16 —10,73 —10,37 — 0,36
- —29,97 —30,53 - |~ +0,56 —30,07 —29,63 — 0,44
i M — 4,93 + 0,46 — 4,33 — 407 0,26
7 — 0,30 — 0,70 ‘-|-0,40 — 0,10 4+ 0,20 —0,30
= ~22,40 -23,10 4-0,70 —22,43 —22,23 —0,20
! + 7,30 + 6,55 +0,75 + 6,93 + 7,20 —0,27
21 — 0,87 — 1,50 -+ 0,03 — 0,97 — 0,70 — 0,27
22 — 617 — 6,83 +q,66' — 6,15 o e 5,77 —0,38
B ; :
) —22854 | —241,21 4058 [+ —23513 | —20884'| —029
cpeanys - cpeanns




M CpeiHHX 3HAYEHHWH pasHOCTEH AJHH MPOBOMNOK.

Tadauyn 1

~06 - p a1 B wRRiH T O
5 | e e T T ’
1iTa- (F==3) E Paanocth (1—=3) Pésnocﬂ-
ll ypasHennii ypaereau#
THBOB nP‘}:’EOJilO"a ”Pfﬁmzo“a | “craasnux || Mposonoka |/MpoBosoka [ craabmbix
CTajabHan craspiag | "POBOAOK | 085 wusapu.| 986 Husaph. HPQELAVE
Bivwrmig - w M e Tp a X
3 —18,77 —19,60 -+ 0.83 —19,27 —18,80 — 0,47
: —4353 | —44/10 40,57 —4393 —4320 || —073
et 460,97 +60,42 +0,55 460,87 461,67 || - —080
: —63.57 ——64,.07 —+ 0,50 —63,93 —63,27 Fra _0,66
; 40,73 — 0,07 40,80 + 0,13 4+ 093 — 0,80
b AT 40,50 —27,90 —2120 || ‘—070
: -+-39,83 -+39,50 +0,33 . +39,73 -1-40,27 : — 0,54
; —4117 —41,67 40,50 —4137 —4090 | 1 —047
g + 6,50 4 597 +0,53 + 6,47 + 7,08 —0,56
—49.30 —49,77 -+ 0,47 —49.47 —48,90 =057
00 a0 | 40 4058 | 2467 | 2513 | —046
i —11,93 12,40 + 0,47 -12,07 =11,20 | —0,87
2 =507 — 317 + 0,40 — 2,70 — 200 || '—070
ol 4000 | —4030 | +030 | —s00r | -390 | —o9
e —1007 | —10,63 + 0,56 —1030 | —987 | ‘—043
¥ —29,63 —30,43 + 0,80 —30,07 —29,53 | —054
1: — 4,07 —537 -+ 0,70 — 4,77 — 4,37 .— 0,40
2 1- 0,03 — 043 0,46 — 0,07 +060 | —067
- | =2zz0 | —23,00 40,50 —22,37 —2167 | —070
;: 1693 | 4637 40,56 + 677 B ) —0,60
n — 1,27 — 1,77 0,50 — 1,20 — 0,33 _,0'87
2 — 6,60 . — 7,02 ~+ 0,52 —-6,42 —5,62- | - — 0,80
b5 —23386 | —245,74 4054 || —237,27 | —22296 || —0,65
cpeanss cpeansa .




u 986 no peayanrtatam wu3Mmepenus pasua—O0,65 am; 1o pesy.nbrarau
xomnapupoBaiua—0,67 - .

MO)KHO CYHTATh, HTO OTHOCBTeﬂbHaR omnbka ‘HBMEDQHHE HHBAaPHbI-
MH NPOBOJOKAMH, BbIBEICHHAR MO HCTHHHOR OMHOKe Pa3HOCTH YypaBHe-

 uit NMPOBOJIOK, paBHA 136%

DT NaHHbIE O TOYHOCTH OJH3KH K JAaHHLIM, [NOJYYEHHBIM HHLIMH
cnocoGamu, B ueM yOeauMCs HHKE.

HHBeanoaaHHe IeJMKOB MPOH3BOJHIOCH KAK NPH H3MEPEHHH Bre-
pen, TaKk H NPH H3MEPEHHH HAa3al.

Jaa xaxaoro npoJsera 6pajoCh CpeaHee NPEBLILIEHHE, H 110 HEMY
BLIYHCAAAACH MONPaBKa 3@ HAK/OH. '

BblyHC/I€HUE NONPAaBOK 32 HAKJIOH

Tadauya 2,

2 NeMe | [lpeswiwe- | [Tonpaskn || NeMe | [Mpepwe- | [Monpipkn
wra- 33 HaKhOH 1Ta- 334 HAKNOH
THBOB | Hua h 4ot Al THBOB | Hu# h M Al s

1 : 12 ]
+ 9 —0,19 | 5 =040
2 ; 13 E
+ 15 0,00 =R 0107
3 14
— 48 —0,05 — 13 0,00
4 : 15
4+ 2 0,00 —145 — 0,44
5 : 16 : :
=33 —0,02 : + 13 0,00
6 / 17
©— 82 - 0,14 — 61 0,08
7 18
—150 —0,47 —112 — 0,26
8 19 '
=74 —0,11 — 68 | —010
. 9 20 '.
+ 19 —0,01 —180 | —068
10 2] i :
— 69 —0,10 . —17 — 0,01
11 22
EY —114 —027 —174 — 0,63
—382

Bce jaHHbie 110 H3MEPEHHIO TeMmnepaTypbi 4-Mi TEPMOMETDaMH, U3
KOTOpHIX ABa OBl OOMOTA@HB CTAaJAbHBIMH IPOBOJOYKAMH, 00paboTanb H
NpHBOAATCH B Tabjuue 3,
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el Bl
=r

T

T TR

-
-

e LYY

- Boiumncaenwe cpenve#t temneparypbi

. T @B T

.H NONDAROK 33 Temnenazyes .,

AR KaXA0TO NPONeTa M A8 BCEro Gaswca.

(Upodoanicenye madauyr 3)

Qb priacp A X
| o Tesneparypa | Monpiaia 32 tewae-
ST gAB Tep. 1 | 1ep. 2 | 1ep. 3 | 1ep. 4 | cpeanssa ';T;g;gfgx :gg:g:::
0 .
205 | 205 | 209 | 211 2075 | 100 | —002
1 26 | 25 | 27 | 20 | a0 | 412 | —o02
s 29 | 218 | 214 | 216 | 2167 +127 | —om
SR B 215 | 216 | 2147 o 4120 | —o02 |
ey o 21 | 22 | 23 L1017 | =002
2 24 |26 | 27 | a7 | 260 | 4125 | —op
- sl-aig 200 | 213 | 213 | 2117 +112 | —002
Tl s 218 | 210 | 210 | 2140 | 4119 | —o02 |
1z np 218 | 218 | 2215 | 4140 | —oe2
e SRR 21,0 | 214 2180 | +131 —002
o 229 | 228 | 22 | 221 2250 | +152 | —o003
?1 224 | 22 | 29 | a6 | 2oz | 413 | —o0
LS 220 | a5 | 220 | 246 | 277 | +13 | —oo
<, 21,8 21,9 220 | 221 21,95 || 11,35 —0,02
et 25 | 218 | 210 | 207 | 2235 [ 4115 | —o0
a 222 | 24 | 25 [ 210 | 27 | +130 | —o0
s R 26 | 24 | 25 | 2225 +144 | —003
& 20 | 20 | 27 [ a5 | 280 [ 413 — 0,02
8 218 | 29 a0 | 218 21,65 +1,26 —002
i 21 | 222 | 215 | ;s | 2180 SIS YT
2 230 | 220 | 20 | 221 22,50 +152 | —o003 :
2 22,0 218 220 - 22% 22,07 +1,3) —0,03
22 .
cpeansn | 21,92 | 2193 | 2158 | 2156 21,74 | 2841 | —o049
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© OG6paboTka COCTOSAA 3 BHBOAA Cpeixelt Temieparyps mnposera,
cpesHefi TemnepaTypsl H3MepeHus Bcero 6asuca W BHUHC/AEHHS NONPABOK :
3a TemmepaTypy AJs KaXIOro mnpQieta B oTaenpHocTH. [Tlpm Bhiumcae-
'HHM NONPABOK 3a TeMNEepaTypy KO3(HUHEHT paciupeHHs Vs CTaAbHHIX '
npoOBOJOK OB/ B3AT M3 CNPABOYHHKA (raboparopubifi): K =124.10 .

-~ TlonpaBka 3a TemnepaTypy K JJHHE NPOJETa, H3MEPEHHOrO CTa/b-
HBIMH TIPOBONOKAaMH, BHIMHCISAAACH N0 dopMmyae:

Al =+ 0,2976 man (t = 177 4). ! o

_ﬂonpanxé 3a TeMNepaTypy K ANHHE NPOAETa, HIMEPEHHOro HHBap-
HHIMH TIPOBOJIOKAMH, BHHuHCASAACH N0 dopmysae: y

Al = =3312 (t —15)) /

U3 taGauupl 3 BHAHO, UTO CPeiHsis Temneparypa npH H3IMepeHHuH
Gaauca Bnepei, a Takke W NPH H3MEPeHHH OODPATHO, IO BCEM YeTHpeM
TepMOMEeTpaM MOJYyuHAach MOYTH OnHA U Ta ke. Camas Goabluas pasHHUA,
pasuast 0,19, okaszanach MeXAy Cpeane#l TemnepaTtypoH H3 NOKasaHHR
4-x TepMOMETPOB H CpejHell TemmepaTypoit Tepmomerpa Ne 2 mnpH 06-
paTHOM XOJXe. ERSTAr / ; Lg% T
5 M3 aTofi Tabanlbl MOXKHO ClAenaTh JiBa BHIBOLA: -
| 1. TemnepaTypy HOCTaTOUHO M3MEPATH ABYMS XOPOWIO BbiBEPEHHBIMH

TepMOMETPaMH, OfHHM Nepe] H3MepeHHeM MNpoJeTa CTaJbHBIMH TPOBO-
JOKaMM, BTOPHLIM nocie uamepenusi. NoAcHeT NMOKA3BIBAET, UTO €CJAH Obl
“H3MepEeHHe TeMIepaTyphl B JAHHOM ONuTe OO NMPOH3BEIEHO Jaxe
OJIHMM TEPMOMETPOM, TO OTHOCHTeNbHas ©mubka B AgunHe OasHca o
'3TOH HNpPHYHHE HE MpPeBhICHAA Obl '25‘51.'000_@ ¢ "

S

R S

: 2. TemuepaTypy CTaibHBIX NPOBOJOK jAuameTpom 1,1 MM MOKHO
. CYMTaTh JOCTATOYHO GJAM3KOH K TeMnepaType BO3AyXa, TaK KK CpelHHE *
IOKA3aHKsA TEPMOMETPOB, OGMOTAHHLIX CTA/AbHOM TPOBOJOYKOH H HE 00- .
MOTAHHBIX, OKa3a/JHCb NOYTH NMONAPHO PaBHLIMH, @ HMEHHO: -

MpamMo#i xon AT ¥
. TepmomeTp Ie(osmlowau.) —~t=-4-20°43 e
; TepmomeTp 2—(ne 0o6MOT.)—t=- 20°%42 ' '
7 - Tepmomerp 3—(o6moran,) +t=—-}-20°%40
'  Tephmomerp 4 —(ne obmot.)—1 —= - 20°,55
OGparTuuit X041
GMOTaH.) Rk =-21°97

TNy

Tepmomerp 1—(o0

.




. Bblyucaenue nauub 0asuca,

H3IMEPEHHOI0 HHBapPHBLIMH NPpOBOJIOKaMH,
H OUEHKA TOYHOCTH. -

-Cpeﬂ.Hsm KB. O
KOl paBHa:

%)

P e

-y B

j'—?—O—T—(—)=+125M

OtHocurenbuasn owndia ﬁyaeT :

Cpean. k. omubka ¢

poBO.IOKaMu Gynmer:

3

et T
L — 422000

__—_:':062 ML
=% :

Ornocureabnas ownbka paBHa:

M_

| P

1

844000

” Tadauwya 4.
e T
g"é il l?onpfm- ¥ (M—3)|Tonpaska Monpasxa|  Manua 5
=3 |Kd 34 yp-¢| 33 TeM- I A8 s Ga3nca 3
=@ w. [POBGAOK| . L lnepatypy| 4 Ha~ ¥
g E‘ : J AL ] e e AU T imou Mt | B MeTpax i
e = Il l
5 E T R
‘ 528 ’ 428,16 J —23513| —040 | —382 | 527,78881 | 134 | —
528 | 422,44 | —22884 | — o040 — 3,82 78938 | + 0,77 ==
OISO, Spiia. m e
985 } 528 ' +33,00 | —237,27]- — 0,49 | —3.82 | 79142 —1,27 -
986 | 528 | +18.26 | —22296) —049 | —380 | 79000 | —ogs | _
| r J 1 52729015 | —' | 47070

mn6xa:nauepeﬂuﬁ 6asuca oaHOH MHBapHOH POBOJIO

peAHero U3 pPE3yJabTaTOB H3MEPEHHA YETBIPLMs

Boiuncnenue aaunm 6asnca, uaMepeHHOro CTaAbHbLIMH NMPOBOAOKAMH,
H OUEHKa TOYHOCTH

Tacauya 5.
L5 (2
=@ nl [Mompas- 2 (1—3) Monpaska [Tonpaskal  dauna B
£e NE IR A ASME V5a Ha Gasica ' 3
, = npososok| - . . . neparypy I
% % o B AL i Mt | KIOH MM B MeTpax
_v-z:
HEEGp e TaE g
1| 528 | 1,32 | —22854 [ 420,03 | —3,82 | 527,78899 | 2,21 | =
2 | 528 | 41496 [—24121 | 42003 | — 382 7899 | 41,24 | —
O i pRsd T 0
1| 528 (41,32 (—23386 | 42841 | —382 79205 | —085 | —
2 | 528 | 41496 | —24574 | w2841 | —382 79381 | —261 | —
] | ' 527,79120 ’ 13,9563




Cpenusst wsajapaTnieckas owndrka U3MEPEHUs OAHOMN CTAABHON 11pPO-
; BOZIOKOH MO OTKJOHEHUAM OTHeJbLHLIX Pe3yJabTaToOB. OT api{('bME'l'H‘-IECI{Oﬁ
cpeaunsl Gyner:

111

S/ BT
n—1 3
OTHOCHTEAbHAsk OlHOKA paBHA: -
m 1
L 7244000
Cpexnssn KB. OmHOKA CpPEIHEro H3 4-X pe3yAbTaToB:
M =—n—l—_=12’—ﬁ = =+ 1,08 mm
> Von V 4
OrHocHTenbHAA omubka cpeaHero pesyabrara OyIeT:
M 1
L T 489000

(Y

Ecaun npuHAThH AJAHHY basuca, NOJAYHYEHHYIO H3 HIMEPEHHS HHBAp-

HbIMH TMPOBOJ/IOKAMH,

&

34 HCTHHHYIO BEJHUHHY,
AJUHB, TOJAYYEHHAs M3 H3MEpPEHUs CTaJIbHBIMH NMPOBOJOKaMH, Gyjer:

A—H105MJ&

CaenoBaTe/bHO, ‘OTHOCHTR/IbHAA HCTHHHAs omubKa Hamepeﬂuﬂ ba-
3HCa CTaJbHBIMH MPOBOJIOKAMH paBHAa:

e 1,05

21

3 = - 527790

~ 503000

TO HCTHHHAm omHOKa

Kak BHAMM, 5Ta BeJHYHHA OTJIMYHO COFAACYeTCS CO CpPefHed KBaj-

- paTHuecKoi omHOKOH, BoIBEACHHOH N0 OTKJAOHEHUAM OTAEAbHLIX pe3yJb-
TaTOB OT apmpme'rut;ec:{oﬁ CpeHHbI.

,[L?Iﬂ TOTro, yTOOBl BBIACHUTDL, YTO CTOJb BHICOKHH HOK&S&Te.ﬁb TOY-.
HOCTH. H3IMEPEHHA 6a3Hca CTanbHLIMH HPOBOJIOKAMH TOJYYEH HE cnyt{aﬁ-

HO, MHOIO OBI/IM BHIUHCAEHB JUIHHB JABYX cekuufi no 11° npoweros,

d

TAKXKe JIIMHBI BCEX TMpPOJETOB B OTAeJNbHOCTH. [lasi BbhIYHCACHHS JJIHH
CeKIHH, MOKa3aHHLIX B Tabauuax 6 u 7, Mbl BOCHOJBL30BANHCh JNAHHBIMH

Tabaunsl 8.

PesyabTaThl BbIYHCAEHHS ANHHBLI NepBofl cekuun,
H3MepeHHOM CTajJbHLIMH H HHBAPHLIMH

NpPOBONOKAMH
Tad surya 6.
NeNe Ilauna NeAp Hanna

CTaNbHBIX cekumi || muBapHpiX ceKnmm
NPOBOAOK | B MeTpax || mpoBojok | B Merpax
= [T p s .M o

1 | 263,89938 || 980 263,89996

2 | 26389981 982 | 76390014

: O 6 partno

1 263,90153 985 } 263,90091

2 263,90224 986 | 263,90030
Cpennee | 26390074 | cpeamee | 263,90033
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AGcomornast nernmuas ownbra AAHHL MepBOY Cexuii: b

— 0,41

LE=|
644000

A

OrHocuTeIbHAS OIHOKA -

HamepeHHoH [cTaNbHBIMH

MM -

Pe3aynbTaTbl BBIYHCHEHHS AJHHBI BTOpoil cexumH,

H MHBAPHLIMH

NPOBONOKAMY
Tadauua 7.
N he Hauna ” NeNe [ Manna
C1a/bIAIX CeKIHH | HHBAPHBEIX _I CeEKIHH
UPOBOAOK | B MCTPAaX || NPOBOAOK | B MeTpax
e P 1l |
33 B e
1 | 263,88961 980 | 263,68885
2 | 26389015 982 | 26388924
D= bisip a T W :
S 1 | 263,89052 985 | 263,89051
2 | 26389157 | 986 263,89069
| Cpeanee |~26389046 | Cpenwee = 263,88982
AGconoTHas MCTHHHAA OWMGKa BTOPO# CeKIHH:

A

: =]
4 OTHOCHTE/JbHAA OWHOKA: — ———
. 412000

L ]

Cpenuss KBagpaTHueckas OWHGKa
TabJ. 8) B. O/\HOM HaNpPaBAEHHH ABYMs

— 0,64 mwm,

H3MEPEHHS OAHOTO MpoJsiera (CM.
CTANBbHBIMH [IPOBOJIOKAMH, BhIBE-

ACHHAA 10 HCTHHHBIM OWIHGKaM ANHH OTAENBHHX NPOJETOB, 6yner:

/el _ /09658
““il/T*— S

10,0219 — = 0,14 mm

f

Cpeanns kBajapaTuueckas omnbia H3MePEHHS OAHOIO NpoJeTa ABYMS -

CTa/bHLIMH MNPOBONOKAMH B ABYX Ham

£ SRt 0,14
M= —=1 — s
TarTie s 1,4

paBaeHHsx (npaMo M 06PaTHO):

= - 0,10 s

Oruocurenbnas ucrunnas omnbka AJHHBI OJIHOTO [1POJieTa, H3MEPeH-
HOTO TIPAMO M OGpaTHO ABYMSI CTa/bHBIMU TPOBOAOKAMH, Oyner: ?

M 010

1

[ = 4000

Hetuanas otHocHTedibHAS omubKa
HOr0 CTaJbHBIMH ﬂ]JOBOJ’IOI{aMH B OJHOM

0,38

~ 240000
AJHHBl BCero 6a3nca, H3MepeH-
HANpaBJeHHHU - BIEPE, PABHA:

i :

527790 ~ 1390000 )

HMernunas ornocurensuas ommubia
HOM Hanpaanennui-oﬁpamo—--paBHa:
1,73 1

M3MEpEeHHa Bcero Gasuca B 0J-

527790 — 305000
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quucne}me AuH Ofné.‘lbﬂblx NpPONETOB, HIMEPEHHBIX CTAAbHBIMH
M UHBApHBIMU NPOBOJOKAMH. .

1"46. LS

AR e T
wra- | NnpoBo.. . NpoBOA. : npopoi. | npoeoa. l CTAJNBHLIMH I;I! iaapm,wui ; éé g
THBOB, | Ne 2 Ne 980 | Ne 982 npoBOAO- | 11poBO.Iu- =3 E B
cranbHan | CTaAbHARA ;mmapnan: HHB/PHA A |1 KaMH | KaMu ey

B R e SR R oy G LA et

T 23981,45| 23981,51 | 23981,31 | 23981,38 | 2398148 | 2398134 —0,14
) 23957,58 | 23957,70 | 23957,84 | 23957,78 | 23957,64 | 2395781 +0,17
3 24062,13 | 24061,95 | 24062,15| 24062,13 | 24062,04 24062,14 + 0,10

: 23937,62 | 23937,57 | 23937,44 | 23937,51 23937,60 | 2393748 | —012 -
z 24001,26 | 24001,21 | 24001,34 | 24001,31 24001,24 |~ 24001,32 + 0,08
s 23973,80 33973,75 2397389 | 2397396 | 2397378 | 2397392 10,14
: 24040,24 | 24040,56 | 24040,59 | 24040,56 | 24040,40 | 24040,58 + 0,18
; 23959,80 | 23959,85 2395?,98 23959,96 | 23959.82 | 2395997 + 0,15
5 24007,54 | 24007,60 | 24007,42| 24007,52 | 24007,57 | 24007,47 —0,10
= 23952,06 | 23952,11 | 23952,13| 23952,13 | 23952,09 23952,13 + 0,04
i 24025,90 | 24026,00 | 24025,87 | 2402590 | 2402595 | 2402589 — 0,06
= 123989,34 | 23980,09 | 23989,20 | 23989,18 | 23989,°2 | 23989,19 —0,03
s 23998,85 | 24999,01 | 2399846 | 2399850 | 2399893 23398,48 — 0,45
5 23961,33| 23961,32| 23961,16| 23961,13 | 23961,32 |- 23961,15 || — 017,
e 23990,03 | 23990,49 | 23990,09| -23990,19 | 23990,26 | 23990,14 —0,12
2 23971,19 | 23971,25| 23971,19 | 23971,37 2397122 23971,28 || -+0,06
i 23996,76 | 23996,92| 23996,85 |« 23996,85 | 2399684 | 2399685 | +0,01
7 24000,80 | 24001,02 | 24000,90 | 24000,94 | 2400091 2400092 + 0,01
5 23978,78 | 23978,70 | 23978,73| 23978,67 | 2397874 23978,70 | —10,04
= 24007,74 | 24007,61 | 24007,51 | 24007,52 | 24007,67 24007,51 —0,16
24000,23 | 24000,22 | 24000,23 | 24000,29 [ 2400022 | 24000,29 + 0,07
:12 23994,56 23994,52 | 23994,48| 23994,60 || 2399454 23994,54 0,00
£ [527788,99 |-527789,96| 527788,81| 527789.38 527739,48 527789,10 —0,38

: |
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Botuucienne anun oraenpubix NPONETOB, HIMEPEHHBIX CTaNbHBIMH

H HHBAPHbLIMH NPOBOJNOKaM H.,

Opodosacenue madauyse 8.

e

16

-

R R LT e
HT2 I nposoa. | nposon. NpoBoJ. | TPOBOL. il CTANBHBLIMH | HHBAPIHIMH g%ég
THBOB| Ne 1 2 Ne 980 M 982 nposoro- | mposodo- | £ E a
CTaJAbHaR | CTAILHAR HHBﬂpHEIﬂ HHBBPHaﬂ | KdMH KaMH o“: § c gl
B M H & a4 'H M e T p a-x
? 2398210| 23981,80 | 23982,02| 2398182 | 2398200 | 2398191 | — 1009
, [ 2395781) 2395786 | 23957,55| 2395761, | 23957.84 | 2395758 | — o2
5 [ 24062,25| 24062,32| 2406230 2406243 | 2406228 | 2406237 | 40,09
| 2399769 | 2393781 | 2303755 | 2393754 | 2398775 | 2393755 | —0.20
5 [ 24001,94| 24001,76 | 24001,59 | 2400172 | 2400185 | 2400166 | —0,19-
o | 2397340 2397352 2897344 | 2397347 | 2397346 | 2397346 0,00
, [ 2401054 | 24010,83| 2404074 | 24040,61 | 2404068 | 24040,68 0,00
g | 2395997 239009 23960,00| 2305980 | 2396003 | 2395990 | — o013
o [ 24007,95| 24008.04| 24007,04 | 2400783 | 2400800 | 24007289 | — o1
yo | 2295197 | 2395212 | 2395191 | 2395181 | 2395205 | 2395186 | —o,19.
¢ 24025,91 | 24026,00 | 2402587 | 24025,66 ~|| 2402585 24025,77 — 0,18
1 [2398931| 2398946 | 2398921 | 2308941 | 2398938 | 2398931 | — 07
13 | 2399852 2399874 | 2399871 | 2399874 | 2399863 | 2299872 | 1009 _
1o | 23961411 23961,73| 2396141 2296171 | 239157 | 2396156 | ~ o001
15 | B070) 2399076 | 2399074 | 23990,50 | 2399073 f 23990,62 | —o1
16 [ 2397173 | 23971,55| 2397141 23971,28 | 2397160 | 2397134 | —o30
(qp 299675 2399667 | 23996,62| 2399635 | 2309671 | 2399648 | — 023
1 | 2490114 | 24001,30] 2600115 | . 24001,15 2400122 | 2400115 | — 0,07
fo [ 2297872| 237884 | 2397901 | 2397904 | 2397878 | 2307902 | —op4
a0 [ 21007,62| 24007,68 | 24007,57 | 2400750 | 2400765 | 2400753 | —012
2 | 2400030| 2400042| 2400026 2400046 | 2400036 | 2400036 000
gy [ P99432] 2399442) 2399442 | 2399455 | 2399437 | 2399448 | 0,01
5. |[527792,08] 52779381 527791,42 52179099 | 52779293 | semo120 | —173

RISl e



Ortnoturénstias Omibra OKOHUATEALHOTG PE3YABLTATA, KAK 5TO BHIO
YKasaHo BhIlIE€, paBHA:
: 1
503000

Haunnie Tabauusl Noe 8 norasniBaioT:

1. M3MepeHune CTanbHBIMH NPOBOJOKAMH TPOH3BEAEHO C BLICOKOMN
TOYHOCTBIO, O Y€M CBHAETEJbCTBYIOT HE TONbKO Pe3yJbTaTh 06paboTKH
‘BCcero 6asuca M ero IBYX 3BeHbEB, HO H CONOCTaB/JeHHE AJAHH 0 KaX-
JHOMY TpOJETy B OTAEJbHOCTH, :

2. 3naudTespHas MCTHHHA® ommubka nposera 12—13, papHas—

- 0,45 mm, 06’sicHsieTcs HeyCTOHUMBOCTLIO mitTaTHBa Ne 13, o uem 6wiao
CKa3aHO BHIIE.

3. JInuHBL OPOJETOB NMPH NPAMOM M OOGPATHOM H3MEDEHHAX OCTAIOTCHA
JAOCTATOYHO YCTOHUHBBLIMH, YTO B MpeJeJaXx TOYHOCTH OTCYETOB MOATBEp-
HKJaeT HEH3MEHHOCTb MOJOXEHHS M TATHBOB NOCHKE NPOXQHKACHHA O3 10B.

) Magcamanbras pasHOCTh B JJIHHE NPOJETOB, W3MEPEHHBIX MHBADHbI-
, MH NPOBOJOKaMM, OOHapyXeHHas Ha MepBOM HpoJeTe, OKasajach PaBHOM
~ 0,57 MM, YTO MOXHO OG‘ACHMTH HEAOCTATOYHO TCYHON yCTAHOBKOW J0T-
3 anmaparta Haj LIEHTPOM.

§ 4. BoluuC/IeHHEe JHHEAHbIX KOS(HUHEHTOB pacllHpPeHHd
* CTalibHBIX NPOBOJIOK.

9 E cBasu co crarbamu B xypuane ,leomesncr“ B. lle#itaeca! u
5,B. A. JlutBrHOBa? MHOI0 NPOH3BEAEHO ONpejAeNeHHE JHHEHHBIX KO3-
.- QHUHEHTOB PACIIKPEHHS CTaJbHHIX NMPOBOJOK MO CnOCO6Y HAUMEHBIIHX

.. KBaJPaTOB.

: Onpenenenne KO3(hHUMEHTOB TMPOM3BENEHO MAJAs MNpoBOAOK Ne 1
u Ne 2 orneabHo. O6O03HaYeHHsi NPHHEATH TaKHe XKe, K4K B CTAThe
B, A. JlutsunoBa, . : ;

3 Hasi cocTaBnenus HOPMaJbHBIX YPaBHEHHH C UEJABI0 ONpejAeNeHHs
u3 gux K; u K, 660 HCIOAB30BaHO 44 HAYa/AbHHEIX yDaBHEHHs BHAa—

ak;+bk; =1, rae K, n K;—koaduunenrs pacHIHpeHHsi CTAJIbHBIX MPO-
BOJIOK: »

: gl Abes oot
b= A2 = (t — t,)?

Kbin A
k= L . 107

t—TremnepatTypa, OTCUHTAHHAA NMPH H3MEDPEHHH NAHHOTO MpPOJETa;
to—TeMnepaTypa KOMNapHpPOBaHHS NPOBOJIOKH;
L—ucTHHHAA AJHHA NPO/NETA, H3MEDEHHOrO HHBADHHIMH NMPOBOJOKaMH;
Li —aauHa npon€ra, H3MEPEHHOrO CTAALHBIMH MPOBONOKAMH NPH TEMIe-
parype t. : -
Has npososoku Ne 'l moJaydamoTca HOpMaJbHbie yPaBHEHHS:

655,20 K, 2729,00 K,= 79596,68
2729,00 K, +- 11614,13 K, = 331040,83

1 B, lledtaec. O nojeBoM onpejereHKH JHHeHHOro KO3(HUHEHTa paClIHpEHHA
CTaabHEX MPOBOAOK, ,leonezuct®, N 3 3a 1937 r,

2 B. AJlursunoB Onpenenenne nTHHeHHLIX ROSQHOHEHTOB PACIIHPEHHH CTANbs
HMX NMPOBONOK B MOAeBHX ycnoBusax. ,I'eomesncr®, N 1 3a 1935 rox,

-

7 i 17



Oréiona’
Ki =+ 130. 10~
A s Sl g g
Hopmaabate YPaBHEHUs 11l IPOBOJIOKH Ne 2 GymyT:
655,20 K; 4 2729,00 K, — 74854,63
2729,00 K; - 11614,13 K, =310747,99
; Orcionas
Ky = 4182.107"
Ky = — 4,107
Cpeatice snavenne KO3(DHUHEHTOB Gyner!:
Ky =+ 131.1077
B =5t

Or6pocus K., xax sto npeanaraer b. Hlefitaec, mu 6yneM wuMeTh
OHO HOpMaJbHOE ypaBHEeHHe :

Anst npoBosokun Ne 1:
655,20 K, = 79596,68;
oTkyza K; = 121,5. 1077
H JJs1 NpOBONIOKH Ne 2:
655,20 K, = 74954,63
orkyna K, = 4 114,2. 1077
- Cpennee 3neuenne K; =118, 10~

Buiwucnenne K; nas npoeosok NeNe 1 u 2 NPOH3BENEHO TaK Ke
0 NIaHHBIM H3MEDEHUSIM NPAMO M OBPATHO B OTHEJHLHOCTH. - »

Pe3ysbTaThl BBYHCAGHUA NPUBOAATCH HUIKE.

Has npososoks Ne 1—npsamo# xox:

236,28 K, = 29173,40
OTKYJla

Ky =-1235.1077
Has nposonoku N 1—o06parumit _XQA:

418,92 K, — 50423,98
OTKyaa: Ba :

Ky =--120,4.10°"
Has npoeonoxu Ne 1 CpelHEe 3HAYEHHE:

K, =7122-10 "
Has npoBoaoku Ne- 2—npamo#t xoj:

236,98 K, — 2774247

e ey )
! Tlposojoku chendnu u3 oanoro KYCK) CTaiH.

18




0TKy 4! =3 Ss 5
K, =+ 1174.10""
Has npoBonoku Ne 2—o6paTHHE Xox: [
418,92 K, — - 47112,16
OTKYja: .
K, =4112,5.1077
Has nposonokn Ne 2 cpepnee snauenwe:
K, = 115.1077 ‘

Jlnselnbie KOSQUUMEHTH PacUIMpPenHs CTalbHHX mpoBonokx NeNs 1
i 2 HaMH BHIYHCAEHH TakK ke mo CTporoit (opmyse, npexaoxeHHoH
ipodp. B. B. IMonossim.

4 1 ¢ [Af] — [AlY
K=c.tg (_Q_arc ctg 2% (AL Al ), 1
rue
—m

e
At == t—"to

t
sl
l=L — L
Al = l b Ig »

[
n

c

1— 4YHCJIO0 HAYaJbHBIX YDAaBHEHHH, B JaHHOM CJy4Yae, YHCAO MNPONETOB

. (npsmo u 06paTHO), paBHOE 44; _
Ty —CPeJHss KBAApaTHYECKAn OmMHOKA BeJAHYMHE |, MONYYEeHHOA npu H3-

. MEepeHHM OJHOro npoJera; : _ :
My —Cpejusis KBajpaTHYeckas oOuMbka TeMnepaTyph, H3MEpeRHOH Ha

KaXA0M TIpoJieTe; .
~—TeMmepaTypa, OTCYHTAHHAS NPH U3MEPEHHH NAHHOTO MPOJETa;
.—HUCTHHHAA JIMHA TNPOJETA, TMOAYYEHHAH H3 H3MEPEHHS WHBAPHBIMH

NPOBOJIOKAMH; 3
«+ —/TUHA TPOJAETA, MOJNYYEHHAs H3 M3MEPeHHs CTAALHOH MPOBOMOKOM

npu Temneparype ft.
Ipunss 2 m = -+ 0,2 sn
- m = —+ 0,5°
[ onpejesnB H3 44 Hava/bHBIX yPaBHEHHH OCTAJNbLHEE BEJNHUHHH, BXO-

[AuHe B CTporyio gopmyay, 6yiem HMeTh
Jasi poBoJokH Ne 1:

! B.B.Momosu [ C. llepwman. Tlepsoxnaccusit T%a_mepc Kasans-Arpuia
I3gect. Toc. Coioa. Tpecra ocHoBH. reox. paboT ® aspocemkH, B. V, ctp, 39, 1936 r.
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1 cfat] —[al
Ki=c. tg(-g— arc ctg W)
4 0,16 X 52,0296 —5,1552 )

=04 tg( g A cle TG 85 14,3524

Ok tg(%arc cig 0,2760) — 0,4 tg 74234' — 10,3045 sw (a2 24 )

OTKyAa:

K=-4127.1077
JJisi TIPOBOJIOKH Ne 2:

K, =0,4 g e arc ctg 9K 52’0296 =i 4’1507) o
2 0,8 X 13,0873

— 04 tg(%ar.c cte 0,3987)=0,4tg 2210 _ 0,9712 s (na 24 )

2

OTKYyJa:
K= 4113.107
Cpennee 3HaueHHe KOI(DMUMEHTA, BBIBEJIEHHOrO MO CTporoi dgop-
MyJe, N0 Pe3yAbTaTaM H3MepeHust npoBosokaMu Ne 1 u NeZ 2, Gyner
K = - 120 . 10~". Conocrasass xoaduuuent pacuupenua K=—+120. 1077,
noayueHHHbi# no cTporofi dopmyse, ¢ xospuuuentom K —--118.107",
BHIBEJICHHLIM 1O YNPOIIEHHOH dopmyJse, BHIAUM, UTO OHH OTJHHAIOTCS
MeXAy CO600 HA HE3HAUHTEAbHYIO BeJHYHHY, PaBHYO 2. 05
: Monb3aysch HaiLeHHBIMH KO3(QHIHEHTaMH, Mbl NPOU3BEJSH BTOPHYHOE
BLIYHCJACHHE MauHbl Gasuca. PesynbTaThl NPHBOAATCA HHIXKE. :

Onpenenenne Anunb Gaszuca npu K, =131.107" n K, = — 3.1077

C, Tadayn 9.
: Hauna Gasu-[ [lompaska 3a .
2 |ca 6e3 yuera| Temmepatypy Cynua fanna ®
= x | mompasn TEeMIepar. Gazuca ¥
3 5 | omen. |l nonp 28 JoRP! nonpavok |, s werpax |
: ; § IS I M T ! :
527,76896 || +21,17 | —1,70 +19,47 ‘ 527,78843 +1,79 —_
2 | 52776993 | 42107 | —170 | 1947 52778040 | fo082 | ~— ,’
. S © Re A S N TS S B ;
1 527,76364 '+30,02 — 3,02 --27,00 527,79064 — 0,42 —
2 527,76540 || 4-30,02 | — 3,02 -+27,00 527,79240 — 2,18 o
; { 527,79022 8,8053

CpenH. kB: omnOKa AAvHB 0asmca,  NOAYYEHHOTO KAaK CpeiHee H3 |
4-X pesy/bTaTOB H3MEPEHHs CTAJAbLHBIMM IPOBOJAOKAMH, Oyaer:

A [a] '/ 8,8053
.. f“m]/f?("—l)— 5 = -+ 0,86 mm

20
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OrHocHTe bHAsE oHGKa Oyaer:
M

P Vel

~— 614000

" Jlauna Gasuca mpu K, — 118.1077
Tudauya 10

, anna Gasn- ’
: 1
Q ca 6es yuera [lonpaska J:[J'IHH. 3
= % [nonpaBox 3ajz1 TeMmepd- Gasuca _ i
1-14
Z = [rcMlepaTrypy o SO M
2 8 serpix | PY i e i et

: M5 p AL Ze e
1 527,76896. | 419,07 527,78803 41,99 -

2 527,76993 | 119,07 | 527,78900 | 1,02 s
(@ Sl Rl pRES SN e R

1 527,76364 427,01 | 527,79065 | —0,63 =4
2 52776540 | +27,01 | 52779241 | —239 =
527,79002 11,1095

CpeaH. kB. omubka AJMHE Ga3Hca, TOJYHMEHHOTO Kak Cpejiee H3
4-X peay/bTAaTOB H3MEPEHKA CTANbHLIMH TPOBOJOKAMH:

G el bl *]/11;1095_+
s M—l/n(n—l)h _'_IT“""O’%M"F'

OTHOCHTE/AbHAsl OMWIHOKA OyHer:

-

550000

Cpasaupas jauny Gasuca, nosydenmnyio mnpu Ky =131.107" u
CK,——3.107, a rtake npn K = 118, 1077, ¢ ucritasoft qaunoi Gasuca,
~ pasuo# 527,79015, BHAuM, 4TO OHH OT/AHYAIOTCA B NMEPBOM caydae Ha
' 0,0Z.m.n, BO BTOPOM Ha 40,13 mm, T. €. AnvEa Gasuca MNOJAYYEHA Kak
‘ AAs MepBOro cayuasi, Tak M AAsS BTOPOTQ C HHYTOXKHOH aGCOMOTHON HC-
THHHOH OwmHOKOMH. : : .

" Ilahee, cpaBHuBasi NamHy Gaswuca, noayuemuyio mpu K,=--131. 1077,
K, = — 3. 1077, a Takxe anuny 6asuca, Boiuncaennyio npu Ky=-118,10""
¢ nauofi, moayuento npn K = 12411077 (aa6oparopusit Ko3(u-

IMEHT), HAXOJHM Da3HHILY MEXIY HHUMH:

AJAsi mepBoro cayyaga—d; = — 0,98 Mt
Jiisi BTOPOro —dy = — 1,18 mm

T. €. Pa3HHUBI 3TH, KaK M CAEA0BAJIO OXHAATh, GJM3KH K HCTHHHOH
owmnbke uamepenus Gasuca, paBHoH—1,05 mm.

[MosyueHHBI# B NMOJEBHX YCJAOBHAX KO3(UUMEHT JHMHEAHOrO paciiu-
peHHsi CTaJbHHIX MPOBOJOK GJAW30K K Ja00paTOPHOMY KO3GHUHEHTY, Pas-
pomy 124. 1077, npuHATOMY NpH BHIYMCJIEHHH AJMHHB ONBITHOTO Ou3nca.
Ha OCHOBaHMH MOJYYEHHBIX AAHHBIX MOXHO YTBEPKAATHN

2]
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1. Kosuumenr pacumpennus CTaAbHBIX TPoBOAOK K; nocratouno
ONPEeAE ATh M3 HOPMA/NbHOTO YDAaBHEHHS BHAA: e =

lat] K = [atl], : | s
TaK Kak -onpenesenue K, us HOPMaNbHLIX YpaBHeHH| BHAa:
: [A8] Ky 4+ [at] Ky = [Atl]
[at?] Ky -+ ‘[lg}.t‘f] K; = [Ata]]

He nosmimaer TounocTH K; (kak sTo yreepwpaer B. A. Jlursumos).
CaejnoBatesbHo, MOXHO cornacuThest ¢ B, LlefiTaec, uro npoussoauth

BoiuHcaenne K, HepaunuonaabHo. AGCOMIOTHAA MCTHHHAS OLIMOKA B nep-

BOM C/yuyae MEHbIIE HAa HMYTOXHYIO BEJHYHHY, KOTOPYIO MOXHO O06‘sic-
HUTb OLIHOKAaMH OKDYrJ/eHHs, ;

- 2. BbiuHC/AeHHe KO(HUHEHTA JHHEHAHOrO pacmUpeHus CTaJbHBIX
NPOBOJOK B MOJEBHLIX YCAOBHAX KENATENBHO, HO B CAyuae OTCYTCTBHA
HHBapHBIX NPOBOJIOK MOXHO NMOJb30BaThCs KO3(HIHEHTOM, - onpenesien-
HbM J1260paTOpHLIM nyTeM, T. e, K =124.107". _

3. Kosuunenr K = 80.1077, noayuensnii JINTBHHOBHIM ¥ OTJHuA.
IOKACH OT 1260paTOPHOro Ha 44.107", He MPHrOmeH A BHUHCACHUS
IUIME JHHHT, 'naue%ennm CTALLHLIMY, . FOQRLIOANY, ..

1 | ey = o

§ 5. NpoussonuTeasHocTs pabor npw H3MEpeHHH JNHHHHA
NPOBOJIOKAMH MO IUTATHBAM. ’

Ilonaras, uto B cMeiCZe CKOPOCTH DPaGOTH H3MEpPEHHE AHHMME CTA/b-
HBIMH NDOBOJIOKAMH HHYEM HE OTJHYAETCA OT H3MEPEHHs HHBAPHBIMH
NpOBOJIOKAaM#, NMPHBEAEM HEKOTOPhIE JaHHLIE, B3ATHIE H3 MNPAKTHKH Ha-
meft paborsl. B noseso#t nepuox 1936 roxa, AupeHHHM OTPALOM, B KO-
TOPOM aBTOD Obi1 HaYaJLHHKOM, H3MepeHo 3a 45 paboumx auelr 180 Ku-
JIOMETPOB nepsoKkaaccrozo Tpasepca 2Kuposo-TTuTomunk. Mamepenue npo-
H3BOAH/IOCH ABYMSi 48-METPOBLIMH HHBapHBIMH NPOBOJOKAMH NPH 3-X
CABHrax B ONHOM HanpaBjeHHH. B cpejneM npoABur B oAuH pabouuil
AeHb DaBEH 4 KHAOMETpAM, IPHYEM MPOABHI 3a nepsuie 23 ams (nepuon
O6yueHHsi H OCBOGHHS TEXHHKH) B CPeJHEM COCTaBasa 2,7 KHJIOMETpa B
AeHb, a 3a nocaenuue 22 aua B cpeaseM 5,4 kaMm. B nocaeguue JIHH
M3MEDEHNS TPABEPCA NMPOH3BOAHTENBHOCTH NMOMHSAACH A0 7 KH/IOMETPOB
B JieHb, a 24 aBrycTa 3a pabouuit neHb uaMepeno 11 KusaomeTpos. Cro-
HMOCTb H3MEPEHHS OJHOrO KHJIOMETpa Okasaaach paBHOW 120 py6aswm.

- Ilpu 3TOM HEO6XOAMMO MOJYEPKHYTh, YTO BECH TEXHWUECKH nep-
COHaJ TPaBEPCHOA MapTHH PaboTan Ha JaHHOM BHAE paGoOTH BhEpBbE.
C/ie10BaTENBHO, XOPOUIO OOYYEHHBIH OTPSAA MOKET CPEAHIOn NPOU3BO-
AUTEALHOCTh H3MEDEHUS AJIHH JHHHA NMOAHATH CBHlE 5 KHAOMETPOB B
€Hb, 8 CTOHMOCTb H3MEDEeHHs KHJIOMEeTpa 3HAYHTEJbHO MOHH3UTH.

B 1noJeBBIX yCIOBHAX u3MepeHHe 48-METPOBHIMH  NPOBOJOKAMH
HAET, npuMepro, Ha 30—40% OpicTpee, ueM H3Mepesue 2i-METPOBLIMH.

HHTepeCHO CONMOCTAaBHThL HAlM AaHHLIE, OTHOCAIIMECH, NOBTOPAEM, K
NEPBOKAACCHOMY TpaBepCy, C MPHBEACHHBLIMH B JHUTEpaType HaHHBIMH O
NPOH3BOAHTEIbHOCTH JIMHEHHBIX H3MEpPEHUH APYruMH cnocobGamu.

A. C. IOpkesunu B cBoeii kuure ,TpaBepch B FHAPOTEXHUYECKUX
H3bICKaHUAX® u3N. 1937 roja, NPUBOAHT CJAEAYIOLIHE AAHHBIE: NPH H3ME-
penun oxuo#t 50-MeTPOBOH nPOBOJOKOH B OJHOM HanpaB/JeHHH; 1O Apej-
JIOMERHLIM HM K€ NEPEHOCHBIM CKaMeHikaM, CPeHuH JHEBHOH mpoABHT
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pasen 2,3 kuaomerpa. Ipu usmepenuu 50-meTpoBoft J€HTOH MO 3eMae,
TaKKe B OAHOM HalpaB/JeHWH, CpelHHH mnpoABHr pasen 2,8 kuiaOMeTpa
B pabouni nenb. [1o TousoctTH nposoxennnft A. C. IOpxeBuuem Tpa-
BeépCc oTHOCcUTCS K noauzoromempuulV—V kaacca, w npeneabnas omuo-
Ka xozxa cocrasaser 1/4000—1,5000, -

H. C. Weitn B cBoe#t kanre ,JlanbHOMepHO-6asuCHas (MapaisakTH-
yeckas) nOAMroHoMeTpHa‘ wuax. 1937 1., coobmaer, 4TO B HOAUZOHO-
mempun V xaacca wamepeHHe JHHHA MapaJJakTHYECKHM CMOCOOOM HAET
co ckopoctbio 1,6—2,0 xm B 1eHsb,

B. JIOTKO B CTaThe: ,K BONpPOCY SKOHOMHKH MeTOJa mapajiak-
THYECKOR NO/JHT QHOMETDHH, NPEAN0KEHHOrO npod. B. B, Hauunosmm‘,
B KypHajte ,leoxesuct® Ne 3 3a 1937 roa nuwer, 4ro B [epmanun 3a
47 pabouux “aneft NPOJIOKEH XOA MNapalIaKTHUYeCKOH MOJHTOHOMETPHH
nporsixexuemM 73,3 KHAOMETpPA, H YTO HYHKTHl, ONpene/’eHHble 3THM XO-
AOM, HMEIOT TOYHOCTbH, COOTBETCTBYIOINYIO TOUYHOCTH TPHAHTYJISIHH
Il xaacca, Jlloﬁonu'ruo, 410 5Ta yboras (amuCTCKas ,NPOH3BOAUTENL-
HOCTH® TMPHBOAHTCHA, KAK MONOXHTE/IbHBIH MaTepHan, MOATBEDPXKAAIOUIAHA
BHITOJHOCTh NPHMEHEHHS MeTOJa MNapaJaKTHYECKOH MOJHIOHOMETDHH,
npenaoxensoro npog. B. B. Hanuaoswim.

Hackoabko HaM H3BeCTHO, MeTox mnpod. laHWJIOBA WIHPOKO NpHMeE-
HAETCA B COBETCKO# NpaKkTHKe H MpPH TOM ¢ ropasao O6oAbHM ycre-
xoM, yeM B [epmanun. T1pOH3BOAMUTENBHOCTL XK€, 3KOHOMHYECKAs Bhi-
ro.nuocn, a raaBHOE—TOYHOCTH MpenusuonHbx Tpasepcos I u I kaac-
coB, mpoJioxennsix B CCCP no meroay npod. [lonosat, octaBasior
JAaleKo Mmo3ajaH cebs yKasaHHBII ONBIT FePMaHCKHX FeO0Je3HCTOB.

BbiBoOAB ;

IMoayueHnsie HaMH pPe3yJbTATH H CPaBHEHHE HX C pesy.nb'ra'raml'
APYrHX ONBITOB NPHBOAAT K CAGAYIOHIEMY 3aKJAIOYEHHIO: -

1. Mamepenne CTafbHLIMH NPOBOJOKAMH AJAHH NMHHA AaeT HEOOXO-

AMMYIO TOYHOCTHL Tipu paBorax B nojuronomerpuu II, III, IV u V kaac-
COB, @ TaKXe NpH H3MEepeHHH Ga3sHCOB TPHAHTYJSIHMH B TIOpojax IJ0-
wansio no 100 ks. KHIOMETPOB 1 B FOPOJACKOH MOAUTOHOMETPHH BLICHIMX
K/1aCCOB.

2. TemnepaTypy BO3ayXa AOCTAaTOYHO M3MEpATH ABYMS TepMOMeT-
paMH—nepeJ Ha4Ya/JOM H NOCJAe OKOHYaHHA H3MEPEeHHsA KaXAOro npoJe-
ta. [Tepex oTrcueTaMH TEPMOMETPH HYXHO BpamaTh He MeHee' 2 MMHYT.

3. Ilpu BBHIYHCTEHHH MOXHO N0Jb30BaTHCS KO3DHIHEHTOM nuﬁeﬁﬂoro _
pacIIMPEHHUs, MONYUYEHHBIM Jab0OPaTOPHLIM MYTEM, T.-€.

K= 1241077 e

4. KoMnapupoBanue NpoBOJOK HEOOXOAMMO NPOU3BOJHTHL MEpej Ha-
4aJOM M Mocjae OkKOHYaHM# paboT. Ecau HMeoTCA HHBapHBIE MPOBIIOKH,
HY)KHO feJaTh MOJEBOe 3TAJOHMPOBAHHE C 1eJbI0, IAaBHEIM 00pa3om,
OllEHKH TOYHOCTH Pe3yJbTaTOB H3MEpEeHHH.

Ecan usmepenue npousBoauTcs 48-METPOBBHIMH MNPOBOJOKAMH, TO
NONEBOE 3TANOHHPOBAHHE HEOOXOAMMO JeAaTh HE TOMbKO B UEJAX

1 B B. Monos. ,Tpasepe Il ksacca®. U3sectna Beecnio3Horo Tpecra OCHOBILIX reo-
JE3NMYEeCKHX M rpaBuMeTpHucckux pabot®, suinyck Il 1936 r.

3 B.B.TMlonos u . C. lWlepwman. ,llepBokracchwit Tpasepc Kazans Aipma,
WzrecTun Ioc\rnapcraenuom Coiosnoro Tpecta OCHOBHRIX TIEOAC3IHYECKHX pador u Aspo-
g'emkH, Bun_cg V, 1936 ropa,
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OUEHKH TOYHOCTH, HO H IAS ONpeAeNCHHS NJIHH pabouHx HPOBONOK,
BIPEAb 1O COOPYXEHHH CHEHHANbHOTO 48-MeTPOBOTO KOMnapartopa.

9. BhiCOKas mpoM3BOAHTELHOCTH TpyAa NPH NDHMEHEHHH MeTOMa
TpaBepca, paspalOTaHHOIO TEOPETHUECKH H npaktuueckn npod. [Tono-
BuM B. B, ¢ usmepenuem Junuft no LITATHBAM, C BC3MOXHO IMIHPOKHM
TIPHMEHEHHEM CTAJbHBLIX NMPOBOJOK, OCOGEHHO 48-MeTPOBEIX, W NOCTATOY-
Ha’l TOYHOCTH STOrO METOAA FOBOPAT 3a NMPEHMYIIECTBA €ro nepen cno-
coGaMu M3MEPEeHHs JHHUH MeTOxOM Napa/iaKTHYeCKOR MOJHIOHOMETPHH,
MeropoM mHxk. KOpkesnua (mo ckamedixam) u 1p.

: 6. Hamepenne Gasucos TPHAHTYJIALHH B FOPOAAX C MMIOUIAABIO MEHee
100 xB. KHIOMETPOB MOKHO NPOH3BOAHTD ABYMS CTAJbHBHIMH MPOBOJO-
KaMH—B MPAMOM H ABYMSI JPYTHMH—B OGpaTHOM HanpaBJeHHH.

7. YaMepsATh AJHHEL JHHUE B TpaBepcax II w III kzaccos moxuo
ABYMS CTaJIbHHIMH NPOBOJIOKAMH B OJHOM HanpaBJAeHHUH. :

-8. B nonuronomerpun IV u V kiaccos ‘MOXCHO H3MEepsAThb JHHUH
ORHOA CTAaNLHOA NMPOBOJOKON B OAHOM HanpaBJE€HHH. -

9. Bo Bcex cayyasx xeaaTeabHO NPUMEHATh MPOBOJOKH AJHHOM
48 merpos. : :

“

NTATEPATYPA

®. H KpacoBckuit — Pyxosoacreo mo smcueit reoneaus, u. I, 1926 r.
Mpog. ['Po nos B. B, — Tpasepc Il xaacca. Masectus Beecoosnoro Tpecra 0. HOB-
HBIX TEOACIHYECKHX M I'DIBHUMETPHUECKHX pabor, suayck I, 1936 r.

; ﬂpc;f. MMomoe B.B. u nux, Wepman — Tepsoknaccnmi Tpapepc Kazaup-
Arpuia. M3sectns Focynapcrsertoro Cowanoro Tpecta ocHOBuEX reopesnueckux paGor u
aspoc'emkn, Bun, V, 1 T

lpod. Haunaos B. B. — Tpasepcw II Kinacca, 1930 r.

A.C. YeGorapesn ~ Moauronometpus, MMM, 1930 r.

A.C, HeG6orape s.—[anchonepuas noxauronomerpus, 1933 r,

A . C. IOpresns — Tpasepcn 8 FHAPOTEXHHYECKHX H3biCKaHHAX, 1937 r.

M. C.Ileftn — Hansuoymepro-6a3ucuan (napaanakruseckasn) noxanronoMerpus, 1937 ,

B. Hlefitaec. — O noaesom OfpeleNeHHH AHHEHHOTO KOIPHUHEHTT pacuinpesns
CTaibhbix npoeonok. ,leomesnct™, Ne 3, 1937 r. : -

B. A\ Jlutrunos — Onpenenenne nuuefinux KOIDHIIHEHTOB DPACWIHPEHHH CTab-
HBIX NPOBOJOK B NO/MEBHX YCAOBHAK, «[eopeancr®, I, 1935,

.C.B. lotko—K BONPOCY 3KOHOMHKH MEroja IapanjakTHueckof NONHIOHOMETPHH,
npexsoxennoro npod. B,.B. Mauniosuiy, »leonesnct®, Ne 3, 1937 r.
: H. A. Tonosun—0O Biasunn TEMNepaTyphl Ha CTaZAbHYIO JAeHTY NpH H3MEpEHH M
Aunni. Teonesnct*, Ne 1, 1937 r.

29¢. [1aeaoB.—Hamepenne 6Gasuca crassimmu nposojokamu. ,leoneaucr*, Na 1,
1929 r. :
H.T'axan ns.—O npumenennn cTanpHbX NPOBOJOK NpPH H3MEDENnHH JNHHHi MOAH-
rOHHBIX X010B. ['eomeauct®, Ne 10; 1927 r.

Focnaan’ CCCP—OcHoBHas Texuuueckan HHCTPYKUHA MO c'emMke ropoxow, 1933 r.
Mpanuc-ll pauesun—Buucrenne KOSPHUMGHTA pacuiHpesns uBsaphol nposo-
AokH. ,Ionesnct*, Ne 4, 1928 r,
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Ipuscocenue 1

BHIYHCJIEHHUE

NAHABLIX 18 OnpeéneseHNs KO3(PHIACHTOB PacHHPeHHs
crazpuWx nposoaok Na 1 m Ne 2 w3 HOPMaABHBIX
ypasHeHuld BEAa:

(AP K, + [At] Kz = [A]

[at] Ki+4 [At] Ko = [At]



Has nposonokn Ao 1
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N pawmo X0 1
e cpean. L is L—L [ ! ‘“"J:TLL 107
:,g’;;u 't'l..‘miLIBp. =ttty A M M o
- S He=s
1808 | + 0681 046 | 23981,3¢ | 23981.25 | + 0,09 375
1 1792 | 4052 027 | 23957,81 | 23957,43"| 4 0,38 158,6
: 1848 | + 1,08 117 | 24062,14 | 24061,81 | - 0,33 137,1
j 1895 | + 1,5 | 240 | 2393748 f 23937,16 | + 0,32 1337
1960 © + 220 484 | 24001,32 | 2400061 | 4+ 0,71 2959
: 19,77 | + 237 5,62 | 2397392 [ 2397309 | + 083 346,0
s 19,92 | + 2,52 6,35 | 24040,58 | 24039,49 | 4 1,09 454,4
; 2027 | 4 287 | -8,24 | 2393997 2395895 | | 1,02 425,2
2062 | + 322 | 1037 | 24007,47 24006,58 | + 0,89 371,0
1: "20,{5 +345 ';11,9;} '2'39_52',1'3_ 2_395j,03 + 1,10 4585
u 21,75 " “+ 4,35 "18,92_. '2402;,’89 2;10.24,61 + 128 533,6
2142 | 44,02 | 16,16 [23989,19 | 2398814 -+ 1,05 437,7
:: 2085 | + 345 -11,9? @998‘48 23997,82_ + 0,66 2751
20,90 | 4350 | 12,25 12396115 | 23960,29 + 0,86 358,5
:; 2112 | +372| 1384 | 2399014 | 23988,92 + 1,22 508,5
= 2110 | 370 | 13,69 | 23971,28 | 23970,09 + 1,19 496,0
21,60 | + 420 17,64 23996,85 | 2399551 | + 134 558,6
:: 21,77 | 4 437 | 19,10 | 24000,92 | 23999,50 + 1,42 .591,9
& 2150 | + 40 | 16,81 | 23978,70 | 23977,56 + 1,14 4752
% 20,95 | + 355! 12,60 24007,51 | 24006,68 | + 083 346,0
2 2092 | + 352 1239 | 24000,29 | 23999,18 91N 462,7
- 21,80 | + 440 | 1936 | 2399454 | 2399326 + 1,28 5336
2046 | 67,34 | 23628 |527789,10 [521768,96 | 420,14 |
[AP] = 236,28
el 8 b [At4] = 335519
[A1] = 10784273
[Atl]] = 2917340 :




Jlas npososoxu Ne 1

QA p=a TR SRy S XTFORR
NeNe | cpean. L {5 el 1 =L—_-lt'-— .IIO'H
AR it g <o e o B b R LT
i 2075 | 4335 | 11,22 |23981,91 | 23981,10 +0,a1' 337,6
! 21,70 | 430 | 1849 | 23957.58 | 23956,°3 | + 1,05 4377
¢ 21,67 | 44,27 | 18,23 | 24u62,37 | 24060,98 | 1,39 579,4
i 21,47 | 4-4,07 | 16,56 | 23937,55 | 2393649 | 1,06 441,9
2 21,32 | 4-392 | 1537 | 24001,66 | 24000,77 | 0,89 37150
? 21,60 | +4,20 | 17,64 | 2397346 | 23972,15 | 41,31 546,1
! : 217 | 4377 | 1421 | 24040,68 | 2403942 | +1,26 525,2
: 2140 | +4,00 | 16,00 | 2395990 | 23958,78 | +1,12 466,9
; 2215 | +4,75 | 2256 | 24007,89 | 24006,55 | + 1,34 558,6
2 21,80 | +440 | 1936 23951,86 | 23950,66 | +1,20 500,2
2 2250 | 45710 [ 26,01 | 2402577 | 24024,39 | 41,38 575,2
& 22,02 | 44,62 | 21,3¢ | 2398931 | 23987,94 | 41,37 571,1
e 21,77 | +437 | 1910 | 23998,72 | 23997,22 | + 1,50 625,3
Bl sies | 4455 | 2070 23961,56 | 23960,06 | + 1,50 625,3
i 2125 | +385 | 1482 | 23990,62 | 73989,55 | +1,07 446,0
> 21,77 | +4,37 | 19,10 | 23971,34 | 23970,43 | 0,91 379,3
:: 2225 | +48 | 2352 L 23996,48 | 2399531 | +1,17 4{57,7
2180 | 4440 | 1936 | 24001,15 | 23999,83 | +1,32 550,2
g : 21,65 | 44,25 | 1806 | 2397902 | 23977,46 | + 1,56 650,3
o 21,80 | 4440 | 1936 | 2400753 | 2400631 | + 1.22 508,5
% 2250 | +510 | 2610 | 2400036 23998,78 | <-1,58 " 658,6
7 22,07 | +4,67 | 21,81 | 2399448 | 23982,93 | 41,55 646,1
20174 | 955 | 41892 |527791,20|527763,64| 27,56 |

-

[AR] =

418,92

[A8] = 1852,17

[Atl] = 50423,28

[At] =

8258,94

(At1] = 223198,10
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Jlas npoBoaoku Ne 2
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[A¥] =
[A¥] =

236,28
876,83

[Atl] = 2774247

[Att] =

3355,19

(A1) = 102491,27

g aiow- o X 0 a
NeNe | cpesn, I L —I:t Pk =I"—I_tLL 10"
e e S e
- oo
1808 | +0,68 | 046 |23981,34 | 23981,31 | + 0,03 12,5
; 17,92 | +0,52 0,27 | 23957,81 | 23957,55 | 0,26 108,4
| 1848 | 108 | 117 24002,14 | 24061,63 | +0,51 212,6
o | 1895 | 155 | 240 | 2303748 | 239371 | 0,37 1542
s | 1960 | +220 | 484 | 2400132 | 2400056 | + 0,76 316,8
o | 1977 | +237 | 562 (2337392 | 23973,04 | + 0,88 366,8
| 1992 | +252 | 635 | 2404058 | 2403981 | +0,77 321,0
g | 2027 | +287 | 824 2395997 | 239:9,00 | +097 404,3
o | 2062 | +322 | 1037 | 2400747 | 2400664 | + 0,83 346,0
0 | 2085 | +345 | 11,9 2395213 | 23951,08 | +1,05 437,7
qp | 25 L 435 | 1892 | 2400589 | 2402471 | 1,18 491,9
o | 22 | 402 | 1616 (2398919 | 23987,89 | 41,30 541,9
3 | D85 1 4345 | 1190 | 2399848 | 23997,98 | +0,50 208,4
pg | 290 | +350 | 1225 | 2396115 | 23960,28 | 40,87 362,6
5 | 22 | +372 | 1384 23490,14 23989,38 | + 0,76 316,8
16 | 210 | +370 | 1360 | 23971,08 | 23970,15 | +1,13 471,0
y7 | 2060 | +420 | 1764 | 2399685 | 2399567 | +1,18 491,9
1g | BT | H437 | 1910 | 2400092 | 2399972 +1,20 500,2
1o | 2150 | 400 | 1681 | 2397870 | 2397748 | +1,22 508,5
a0 | 2095 | 4355 | 1260 | 2400751 | 2400655 | 0,96 4002
g | 2092 | +352 [ 1239 | 2400029 | 2399917 | 4 1,12 466,
gy | 2080 | 440 | 193 I23994.54 2399322 | +1,32 550,2
| 2046 | 6734 | 23628 [527789,10]52776993] +1917




fiaa nposonoxn No'2

S it
O 6 partThwuf x0a :
e
e LT et o A . el
€108 t MM M MM
0
2075 | + 335 | 11,22 | 23981,91 | 23980,89 | + 1,02 4252
; 2,70 | 4430 | 18,49 | 23957,58 | 23956,58 | - 1.00 416,8
1 21,67 | + 4,27 18,23 | 24062,37 | 24061,05 | 4 1,32 550,2
i 2147 | + 407 | 1656 | 23937,55 | 23936,61 | + 094 391,8
2132 | 4+ 392! 1537 | 24001,66 | 2400059 | + 1,07 446,0
._ : 21,60 '| -+ 420 | 17,64 | 2397346 | 2397227 | + 1,19 496,0
1 : 17 | 4 377 | 1421 | 2404068 | 2403971 | + 0,97 4043
: 21,40 | 4 400 | 16,00 | 23959,90 2:-.1958,90 + 1,00 4168
B 22,15 - 4,75 22,56 | 24007,89 | 24006,64 | + 1,25 521,1 _
1: 28 :#-i,-m‘ ms i .:'23950,9! S g
3 P 3177 B 4,,_31,-,. 19,10 | 2399872 ;2369744 s <56 -
1 ﬁ 295 | 4+ 455| 2070 | 2096156 | 2396038 + 18] o9
21,25 4+ 3,85 14,82 23990 62 | 2398961 | + 1,01 421,0
B 21,77 -+ 4,37 19,10 | 23971,34 | 23970,25 | + 1,09 454,4
o 2225 | + 485 | 2352 | 2399648 | 2399523 | + 1,25 521,1
Y 21,80 | - 440 | 19,36 | 24001,15 | 2399999 | + 1,16 4835
:2 21,65 + 4,25 18,06~ | 23979,02 23977,58 + 1,44 620,2
21,80 | 4+ 440| 19,36 |24007,53 | 24006,37 | + 1,16 4835
oy 2250 | + 510 | 26,10 | 24000,3 | 2399890 | -+ 1,46 608,6
2 22,07 | 4 4,67 | 21,81 | 2399448 | 2399303 | + 1,45 604;4
2174 | 9556 | 41892 |527791,20|527765,40] 25,80
[At?] = 41892
[Ath] = 825894
[AtS] = 185217 :
[At21] = 208256,72
(Atl] = 4711216
29
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B’Hﬁfﬁﬁéﬂdé“ﬁﬁﬁﬁﬁi Ans ofipenenenns K no €rporok dopuyre:
; : J (EEL At — [Al2
P i tg(': iR [2c ;]m .il]_]) -
Aast mposoaokn Ne 1 u npososoxn Ne 2. :
7 _ lposonoka Ne 1
Npawod xox ' O6parumfi xon
g TN VO T ] e L AL
: 18,08 | .-\3',62_; +0,09 | —0,99 20,75 e 081 | —o027°
1792 | —318| 038 | —070 | 21,70 +0,60 1,05 | —0,03
21 s | =% 033 | 075 | 2167 | 4057 19 | you
2 1895 | —215| 032 —07 { 2147 4037 | 1,06 | —o02
by 19,60 1 —15] on | =037 | 21,32 | %022 | 089 | —o19
3 1977 | —133| o083 —0.25 ;21,60 [ 4050 | 131 | 4023
. 1992 =B L 109 4001 | 2117 | +007 | 126 | o018
S ey 006 | 2140 | +030 | 112 | 4 0,04
7 20,62 | — 0,48 089 [ —0,19 | 2215 | 41,05 1,3¢ | 4026
2 20,85 | — 0,25 110 [ +002 [ 21,80 | 40,70 1,20 4012
1o 20,75 -| 4,065 1,28 | 4020 || 2250 | +1.40 1,38 | +0,30
4 21,42 | 40,32 105 [ 003 || 2202 | +092 1,37 | 40,29
;o 2085 | — 0,25 066 | —042 | 2177 | + 067 1,50 | 4042
3 20 | —020]. 086 [ —022 2105 | 40,485 1,50 | 042
" 212 | 002 1,22 | 4014 | 21,25 | 4015 1,07 | —o0,01
= 21,10 0,00 L19 | o1 | 21,77 | +0%67 0911 —047
sy 21,60 | + 0,50 134 | +02 | 2225 | 4115 L17 | 40,09
.' : 21,77 | + 067 1,42 | L034.[. 2180 | +070 1,32 | 40,24
:Z 21,50 | 4040 | 1,14 | 006 2165 | 4055 | 1,56 | 048
2095 | — 0,15 083 | —025 | 21,80 | +070 1,22 | 40,14
::’l 2092 | — 0,18 L1 4003 | 2250 | 41,40 1,58 | 40,50
p | 2480 | 4070 128 | +020 | 2207 | 4097 1,55 | +047
s ‘[ﬁ % 9_%@:210'10 [At3] = - 52,0296
i et = [AP] = 45,1552
b= =G = —35=11,08 s [At All=-14,3524
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[II;nnoﬁ X 0n o Oﬁpa'ruu_:\-;on

fi“f:_ A At 1=Jl;;u &I‘]M t At lszs_,;:“t ﬁ:.
0
: 18,08 | —302 | 4003 | —099 | 2075 | —0,35 | 41,22 0,00
A 17,92 | —3,18 026 | —0,76 | 21,70 | +0,60 1,00 | —0,02
é 1848 | —2,62 051 | —0,51 21,67 | 40,57 1,32 | 4030
: A 18,95 | —215 0,37 | —065 | 21,47 | 40,37 094 | —0,08
s 19,60 | —1,50 076 | —026 | 21,32 | 4022 1,07 | 40,05
X 19,77 | —1,33 088 | —0.14 | 21,60 | 40,50 1,19 | 0,17
3 1992 | —1,18 . 0'7.? —025 | 21,17 | 40,07 097 | —0,05
¢ 20,27 | —0,83 097 | —0,05 | 21,40 | 0,30 1,00 | —0,02
& 20,62 | —0,48 083 | —0,19 | 2215 | +1,05 1,25 | 0,23
= 2085 | —025 | 105 [ 4003 [ 21,80 | 40,70 1,05 | 40,03
7 21,75 | +0,65 1,18 | 4016 | 2250 | 41,40 1,29 | +0,27
i C 2142 | 4032 1,30 | 4028 | 2202 | 40,92 1,22 | 40,20
s 2085 | —0,25 0,50 [ —o052 || 21 717 +0,67 1,28 | 40,26
ia. 2090 | —0,20 087 | —0,15 | 21,9 | +0,85 1,18 | 0,16
- 21,12 | 40,02 076 | —026 f| 21,25 | -}-0,15 | 1,001 | —0,01
& 21,10 0,00 113 | 40,11 21,77 | 40,67 1,09 | +0,07
. 21,60 | + 0,50 118 | +o016 | 2225 | +1,15 1,25 | 40,23
N 2,77 | 40,67 1,20 | 40,18 | 2180 | -+0,70 1,16 | 0,14
1‘9 21,50 | 40,40 122 | 4020 || 21,65 | -}0,55 1,44 | 0,42
éo 20,95 | —0,15 0,9 | —o006 | 21,80 | 4070 1,16 | 0,14
g 2092 | —0,18 1,2 § 40,10 || 2250 | 41,40 1,46 | 40,44 =
& 21,80 | +0,70 1,32 | 4030 | 2207 | +097 1,45 | 40,43

to= 5:1 25 '9——;2%5—0=21,°10 [AL?] = + 52,029

[1[- s [AI] = + 4,1507
o= —gg— = —37=11,02 wx At All=-+13,0873

31



fipunooicerie 1l .y

NMOJIEBOM YKYPHAIJI

M3MepEeHHsl ONMbITHOro Oasuca
1936 r.




Hara: 27 asrycta YYACTOK Ng_

5 : (11 JTuswiuy A
Habawoaarteau

Hauano n3mepenus: 10 00" 13 Honesa E.B

, .
Koneu uaMepesna ... A e Banucusatownit Kyaewos 1., A

ITorona: sicho, Aerkuii Berep

—_

N 1 ) ' Ne 980 Ne 982

2 C
NeNe npo-
JeToB

b |

3 (M=3 0 |3 (-3 n | 3 n-3l n | 3 |@m-3

451 1639 |—188 318 [509 |—191 | 428 | 628 —200 |293 |488 | 195

:gg 21 09 188 a1 472|191 301 (590 |99 1o lsor —192
180 p_qf0_ 57 184 [199 31 | 192 |30 | 537 197 [4s (30 |_1op
180 | [356 541|185 P07 500 193 | 306 501 | 195 |145 |31 |19
S =] a0 [ T

—18,62]+0,56 —19,18] —19,77}~0,33 19,44
oo | 1B 1678 427 1168 1599 a3t 309 [763 |as fi99 Jewr |32

nis 307 1733 |—426 1202 1634 | —432 | 292 | 727 |—435 242 lo74 | —432
18.0 354 780 |—426 1260 1691 [—431 | 277 | 711 (—434 |p87 (720 |—433

1—2 oL e

18,0 : = Pl L&
(7 S s i b ,
—42,63]-+0,50 —43,13 —4343— 0,20 —4323
03 |85 |+618 |05 1099 |+610 | 705 |09 [+609 fes3 fos1 [+et2
1;; - fe7 |39 4618 le79 069 |to10 fes2 | o052 |ver0 i 112z [ renr

187 [p_off68 (150 |-L618 (787 177 |+610 | 766 | 157 14609 [152 [1407 | 4612
19,0 : _ . |

a oradfroso|  [seroe o021 | term
719 707|628 |46 et |—635 | 72 [711 [—639 | 050 l686 |—636
11:’; 132 762|630 |85 |721 |—636 [ 145 | 783 | 638 [077 (712|635
187 3’7786 | —629 Ji08 744 6% | 160 | 798 |-638 f106 |740 6%
19,1 . : 020 (655 135_._
s ’ :5,9-(‘) 0,67 —63,57 [:63.73; —0,33 :;3,_56
461 456+ 5 474 476 |—2 laa1 | 440 |41 |es feso |4
:z’: 31 lzo +5 li2o lazo o0 | w2 12 hoo [ |43
196 45 400 (392 1+ 8 f39 |30 =ph. (e 40 P lan (43 |

200| 435 1430 1+ 5

19,60 o — - |
40,57 |+0,67 —0,10 +0,10 |—0,23 40,33

34



E{‘m: 27 asryctd VUYACTOK N ! ) o] =N e =
5 Ha6aoaatean 5

‘Hawano MaMEPeHRA oo T

.F’J"eu e T uu .......................... SanHCHBAOMMH e
“Torona %
5 N 1 ) X: 985 X 986
= sl P RS Brsieesl SUC AT
8 [ .- :
;;x; n {3 -3} n {3 @3} n | 3 -3 o !l 3 @3
SR . | ‘
190 [379 |-189 fozs fseo [—196 Jor1 [sos |—194 foor fass |87
217 405 188 4402 1600 |-—-198°42b8 451 | —193 4178 365 \—187 |
\_ o200 387 |87 4375 570 |—195 {29 a2t (=192 o1 (680 189 |
219, 1406 - —187 [288 1483 195 178 1370 |—192 1452 |01 ;
| —18,77}+0,83| - |—19,60 ~19,27}—0,47
it . 31 |776 |—435 foo  les2 |—442 [310 |749 |—439 h76 (608
s | P73 710 1435 J150 1590 |—440fo81 720 |—439 qM2 1575 |-
%; 7lp P21 657 =436 109 540 |—441 P10 659 440 IR 549 |-
- TS e i e e [ e
= _
.70 —— S e
t ol —43,53]4-0,57 |—44,10 —4393]—0,73 —43,20}
ol [ fuo lrews Jn2 hor 1605 froe hes |teos Jeve. |79 |+617
B - ; Ses LTToata S R W |
Pial 02|92 |+e10 J130 127 4603750 [141 |+609 Jo37 |21 [+616 |
! biig {3 0% |84 1610 1759 1153 [4606 J7a0 121 |4+609 769 (152 |+617 |
E 16 RS e 762 (159 4603 5 ISR b
o7 : - i e )
, 6097|4055 - [+60,42] - +60,87]—0,80 er67]
S L —635 f110 {751 |—641 fio9 |749 |—640 f1ag 178 |—634 -
0| |95 636 J149 {790 641 J149 |78 |—630 118 P70 |—632 |
f' 215 g a108 [144 |63 N0l (741 |-640 Jioo [739 |—639 Joo (731 |-632
21,5 {s_ (LSS et B et
216 S =& TS e
21,47 — ] -
—6357|4050|  {—6407] - -63,93]—0,66 —63,21
. '[.'5 fas l2en |7 a2 |1 o lse J41 oz frer |10
12 = 4=ttt
I o fpo_iw2 48 fao i -1 ees a7 41 fes (37 (48
e > T e — —
thiifs P87 280 17 f2e9 249 2 0 fser i3es |42 fo3s - j225% Y410
22 L& G S SIS
121,32 - doree -
ENF +0,73 |+:080| - {-0,07 +0,13 |—0380 40,93




Hara: 27 asrycra YYACTOK M. .. (M JTusuny A-
m = =e Ha6awnarenn—
Hauano uasepenus: 10 00 - 3 Ionosa E.
N BMEPRRNE (o S S Banucwsaiomuii Kyaewos . A.
IMorona: sicko, aerxuii serep ¢
‘é::_ N 1 Ne 2 Ne 980 e 082
v -]
:: fa;:'f M3 (=3 n .3 @3l n |3 [n-a)ln |3 (11-3)

307 575 |—268 [191 [ 467 |—276 | 218 |49 |—272 bios 466 |—268

123:2 280 549 1—269 1248 | 523 275 | 275 | 547 |—272 loas 513 269 |

195 | 5_g [25%.527 | =268 [270 | 544 | 274 | 311 | 584 —273 [290 | 560 |—270

19,7 Tl
19,77 ' — S P

—26,83]4.0,67 —27,50) _27,23}_0 33 —26,90

730| 330 |+400 [562 | 187 | 1395 [538 | 140 |+398 [o1 | 210 401

;’25 020 299 |99 1555 | 159 |4+3%6) $10 | 111 14399 [610 | 210 | 4400 |

197 | 67 [080)_280 1400 I510 | 113 14307 | 462 | 065 |+397 [s01 | 191 |4+400
g e F297 | oL
19,9 590/ 191 1+399

19,02 e o et

, +39,90§4-0,30 | 439,60 --39,80|— 0,23 +40,0
- 239, 648 |—409 {168 | 583 |—415 [ 099 | 511 |—412 112 |'522 |—s10
: o0 28012000 e 2 (U 1752 e
o 203 613 |—410 1210 | 627 | 417 | 138 | 549 |—411 189 | s07 I—408
: =08

20,7 | 7—g [2On61 (=411 1257 | 672 |~415 [ 155 | 567 |12 |21 | e31 |—a10

20,2 : - ;

20,27 ] —_ —— ——a
1—41,00]+0,57 —41,57 —41,17|—0,24 —40,93] -
770, 706 |+64 580 | 521 1459 |461 |400 |ve1 |476 | 410 466
b e D e ™y [ ¥ T
gg’s 738 672 |4-66 549 | 489 |41601 | 401 339 |4+62 | 439 | 375 |44

2056 | 50 688 622 1466 [509 | 449 +60 1378 | 311 462 407 | 341 |te6
20,8

E | i

20,62 e = e
1+6,53 |-1-0,56 4597 +6,17 [=036 +6,53 |
259 748 |—489 1159 | 653 |—49¢ | 029 | 519 |—490 Joc0 | 547 |87
;’g: 215 704 |—489 1140 | 635 | 495 | 68 |558 |—490 45 | 533 |—s8 |
] - e . T ' =
217 | 91 (195633 —4%0 fozs | 720 \—a96 [104 595 |41 Jizs | 612 |se
121,5 s 5
20,85 = 5l i o)

-—48,93*-}-0,5}’ |—49,50] —49,03]—0,26 —48,77}

36




: - Habnioaarean 4§ ~
auano msmepedns: 139 |3 ITonosa E.

_%l_{_me“ e e {O SanHcrBawOULHIT .%Cy.aemos A
;ﬂ'orona: sicHO, JMerkuil setep £ 5 ;
Frl & N1 N 2 Ne 985 N: 986
ﬁ (=]
1 91 gs|N 3 [(I-3)] 1N 3 |(m=3)] 0 3 [(M--3)] 0O 3 [(1-3)
g 220 498 |—278 |218 | 500 |—282 | 331 | 610 |—279 k3o | so1 |—271
HZ:'G 321 508 |27 [187 | 470 |-283 | 202 | 571 |—279 169 | 441 |—272
P o5 [102 680 |—278 [158 | 441 |—283 221 | 500 !—279 j122 395 [—273
- | powe g e T qv
1217 S e 2
{21,60 i -' RS
13 —27,77}+-0,50 | —28,27 . |—27,90}—0,70 —27,20
- leoa| 206 |4397 579 | 184 | 4395 | 665 | 267 |4-398 le05 | 202 4403
i 695| 296 |-+-399 [538 | 143 |1-395 | 616 | 219 (4397 [542 | 140 | 1402
' )
b3 | 76 539 140 |1399 [620 | 225 |+395 | 572 | 175 14397 [508 | 105 {403
21,3 e | = e
121,17 .
_ 439,831+ 0,33 439,50 1-39,73]—0,54 140,27
-' - 141) 553 |—412 |22 | 640 |—418 | 149 | 563 |—414 f161 | 570 |-409
?xls 118| 530 |—#12 [176 | 592 |—416 | 58 | 472 |—414 }103 | 512 |—409
¥
= 6 —416 | 167 g = —4
a10 | g7 PRS0 =t = 662 580 |—413 16t | 473 |—409
21,0 = |
21,40 = S - 1
: —41,17]-+0,50 —41,67 —41,37|—-047 —40,90
- 195/ 130 |65 [312> | 252 |60 | 451 | 388 [+63 ‘00 | 330 |70
22’; 306 240 |66 1287 | 227 |-460 | 370 | 305 |465 1389 | 268 | 471
ot8 | o (P08 130 H6Y [252i | 498 |45 | 318 ) 252 |66 [0 232|470
o8 i 1
21,8 lice, |
22,15 —— —_—
16,50 |+0,53 145,97 +6,47 |—0,56 +7,03
| 236 720 |—493 [216 | 712 |[—496 | 198 | 692 |—494 [108 | 597 |—489
gz i61] 654 | 493 [192 | 690 |—498 | 155 | es0 |95 |62 | 551 |—489
f _ = —499 !
|10 {100 [107| 600 |—493 u71 | 670 108 | 603 |—495 ! 40 | 529 |—489
211 S —d
21:80 . == et TR}
—49,30]4-0,47 —49,77 —49,47|—0,57 —48,90

37




Hara: 27 asrycta YYACTOK Newoooo N Juswuy A
= Ha6nwonarenn .
Havaao uamepenna: 10 00 3 Lonosa E.
KOHEU MBMEPEHHA it T e Banncwsaouuit Kyaewos .4
[orona: scwo, nerkuii perep 2
& N 1 N 2 N: 980 Ne 982
=
0
2 gg n{ s =3y n | 3 |{m3)n |3 [(1-3 n {3 [@m-3)
— s
I 5000 251 |4249 |s8¢ | 340 |4244 | 562 | 311 [4251 [632 | 380 |+252
2 =
21‘7 464 218 (246 |55¢ | 312 (4242 | 526 | 279 1247 [577 | 327 |4-250
bis e 428 179 [4+249 [607 | 364 [1243 | 482 | 235 +247 531 | 278 |4253
220 399 150 (4249 520 | 270 (4250 | e
_ 440 | 191 1299
21,75 =
+24,82]4+0,52 24,30 +24,88]—0,29 425,17
. 204 411 (=117 [128 | 252 |—124 | 110 | 229 |—119 |198 | 314 |—116
A 326 443 |—117 1193 | 320 |—127 | 178 | 296 |—118 136 | 252 |—116
21,6 |11_12|308] 486 |—118 230 | 357 |—127 | 210 | 329 |—119 153 | 270 |—117
21,8 | - s M
21,12 e ' '
- —11,73} 40,87 —12,60 —11,87|— 0,24 —11,63)
s 601) 623 |—22 (496 | 523 (=27 |602 | 629 |—27 [526 | 550 |—24
: e 5
550 577 598 |—21 {462 | 489 |—27 |583 | 610 [—27 [504 | 529 |—25
¥
20,7 (1913?20 578 |—22 (438 | 468 |—25 |569. | 597 |—28 |453 | 477 |—24
20,7 =
20,85 i
—2,17 |+-0,46 {—2,63 —2,73 |—0,30 —243
o 217| 613 |—396 {148 | 552 |—404 | 108 | 508 |—400 267 | 665 |—398
s 180, 578 |—398 [183 | 588 |-—405 | 183, | 585 [—402 [235 | 634 |—399
{20, g = = = ==t
20,8 | 13141143 542 |=399 [239 | 642 |—403 [ 160 | Se1 |—401 [200 | 599 |—399
21,0 S5
: i
20,90 :
- |—=39,77}-+0,63 —40,40 —40,10}—0,23 —39,87
2% 419) 526 |—107 1346 | 453 |—107 | 640 | 748 |10 [496 | 600 |—104 ]
el 391 498 |—107 315 | 422 |—107 | 591 | 699 |—108 J62 | 565 |—103
21,0 |14_15[13%_ 539 |—107 [290 | 399 |—109 | 569 | 675 —106°[#45 | 549 | 104
21,2 s 412 | 521 |-109
= 460 | 571 [—111 | |
21,12 ] : '
—10,70]-+0,16 —10,86, —10,73|—0,36 —10,37

38



1a; 27 asrycrd . VYACTOK Ne. ... .. > HEES = S
3 1 . Ha6aoxatenn .
"Hauano M3MEPEHAST .o 3 N ]
_'_'o_ueu Hamepeus: 15h 45m ARl Sanucesaoumit . =
_;--orona ........ ¢
| f N1 N2 X 985 e 986
2 : | :
Zelnl 3 @3] n | 3 ’(n--ay n |3 |@-3] n 3 =3
=
345 99 |4+246 |439 | 199 (4240 | 495 | 248 | 1247 |630 | 387 |4252
300| 54 (4246 [350 | 109 |4-2i1 | 463 | 216 |+247 |s82 | 331 [4-251
110125208 }246 1309 68 [+241 | 391 | 145 |4+246 480 | 229 |4-251
i i 3 e e
4-24,60}4-0,53 424,07 4-24,67|—0,46 4-2513
650| 770 |—120 l408 | 532 |—124 | 498 | 619 |—121 |s79 | 690 |—111
350| 669 |—119 268 | 492 124 | 450 | 569 |—119 |448 | 561 |—113 |
1p_11 |11/ 580 |—119 [337 | 461 |—124 | 408 530 [—122 489 | 601 |—112
e & = S e e o (RO § S et =
—11,93]4-0,47 —12,40 —12,07]—0,87 —11,20
428/ 455 |—27 Ise0 | 591 |—31 | 592 | 619 |—27 st | s3 —20 |
301) 420 =29 W85 | 517.|—32 | 550 | 577 |—27 |u8 | 468 |—20
3_1p P 382 |27 426 | 458 |32 | 516 | 543 |—27 [392 | 412 |20
= ' s
—277 |4-0,40 —3,17 —2,70 |—0,70 —2,00
308| 708 |—400 [256 | 660 |—404 | 279 | 679 |—400 |80 | 470 |—390
258 659 |—401 238 | 641 |—403 | 199 | 600 [—401 f260 | 651 |—391
141328 610 |—399 {200 | 602 |—402 | 139 | 540 [—401 |159 550 {—391
& = ' 100 | 492 |—392
—40,00-}-0,30 —40,30 —40,07}—0,97 —39,10
170| 270 |—100 f128 | 233 |—105 | 190 | 292 |—102 l24s | 343 |—o8
206/ 307 |—101 190 | 297 |—107 | 307 | 410 |—103 [323 | 422 |—99
1514|243 38 | =101 [23¢ | 341 1107 | 331 | 435 |—104 |359 | 458 |—99
177| 278 |—101 i '
—10,07]+-0,56 —10,63| —10,30}—0,43 —9,87

39




alflopigcy s =r 0 YYACTOK M. . .. . [T onosa 73

= . Ha6aionateau

Havano HIMEPORIR, <ot [3 Juewuy A.
QR HaNepeing: | 25 A0m to ‘_-___ Sanncueaomuit Fy.iewoe 1. A
forona: acho, aerkuii Berep &
2 N1 N 2 N 980 & Ne 982
©1s3 5 o% i
q[ ge|0 3 (@3 no 3 |[(N-3)] 0 3 |(1-=3)] n 3 }(n--3)
= 210| 510 |—300 f274 | 579 |—305 | 151 | 452 |—301 [118 | 413 |—205
o 186| 486 (—300 [228 | 533 |—305 | 247 547_‘73@{_} 146 | 443 |:297 ,
; 8 ~29 = —301 1195 |=
213 | 1516 581557 9 hig1 | 487 |—306 | 291 i 502 —301 (195 i’z_l.i""'_
21,1 S = ; ]_ Rt
S N -
21,10 - — —— ——f
—29,97}-+-0,56 —30,53 —30,07|—0,44 1—29,63)
563 608 |~45 P77 | a1 |50 | 602 | 645 |43 fs09 | ss0 |—a1 | |
;iz 524 569 |—45 [231 280 |—49 | 566 | 610 |—44 [480 | 520 |—40
i 487) 531 1—44 Moo | 239 |—49 | 507 | 570 |43 Ja25 | 466 |
2L | 16—17 : =
1,5 Lo =
21,60 : = 5
|—4,47 |4+0,46 —4,93 —4,33 |—0,26
343 346 |—3 477 | 482 |—5 398 | 399 |—1 550 | 548
gg‘g 300| 303 {-3 l440 | 448 |—8 344 | 345 [—1 512 | 510
i %
6 279 1=3 [415 | 423 |8 279 | 280 --1 475 | 473
21,5 | 1718 222 e .
21,6 = s | 481 |7
21,77 == e A
—0,30 |4-0,40 —0,70 —0,10 |—0,30} -
| 37| 260 |—223 [200 | 432 |—232 | 99 | 324 |—225 [308 | s30
j}’g 02) 226 |—224 1370 | 601 |—231 | 66 | 290 |—224 273 | 496
¥
= —230 | 38 —224 3
214 | 13_10[123] 348 =225 [290 | 520 |2 262 203 430
21,5 e
21,50, * S
—22,40}--0,70 | —23,10 —22,431—0,20
: 477\ 404 |73 1312 | 248 |64 | 415 | 347 |68 liso | 408
::’ 3 436 363 |+73 261 | 156 465 | 370 | 300 |+70 432 | 361
] .
73 |2 68 0| 270
20,3 | 1900|299 327 & 45 17? + 34 470|875 | 302
21,1 o 168 | 103 |65
20,95 e ey —
47,30 40,75 46,55 46,93 |—0,27




Mlara: 27 aprycra YYACTOK_Ne (11 Juswuy A.
| ~Habawonatenu
Havano uamepenns: 1300 3 ITonosa .
OHEIl HIMEPCHHA .ot e Sanncusaoumii Kyteuios JT.A.
Mlorona: scwo, serknit serep &
& N 1 M 2 N 985 N 986
U ; g W % B s e - [ P, -
al 35 n 3 [(m-3)] 0 3 [(M=3)], 0 3 |[(M-3)] 0 | 3 ’(n-a)
1< :
1 309| 605 |29 fa21 | 626 305 | 88 | 389 [-301 Jam7 [ 671 | 294
201 feos so0 206 fias | 73 | 304 | 5o | a0 |—301 fsa | 649 |—o06
W15 | 1615213 610 (—297 P71 | 675 —304 | 182 | 482 |—300 1282 | 578 |—296
J21,0 i AL S e AL T
1 )
o177 =l ~—— —— )
| —26,63}4-0,80 1—30,43 —30,07}—0,54 —2953
212 260 |48 221 | 275 |54 | 218 | 265 |—47 |43 | 288 |45
ool for[ st s bor | a6t sy | 260 | 308 |4s oo | 233 | g
4 5 2 05 342 | 300 |—48 |a15 59 |44
1224 [17—16 184] 231 |—47 352 | 405 =53 | 342 | 390 |—48 215 | 259 44 |
21,5 ! s 00 ) 243 |43
I- 22‘25 __,-‘- < ST =) &
A | —467 40,70 —5,37 —4,77 |—0,40 —4,37
j 589/ 589 | 0 1485 | 490 |5 | 421 | 420 |11 J75 | 469 |46
1200 ol ow vt s | e |4 | 407 [ w0 |2 [ | an 17
> 3 S [ 540 |—1 3
do17 115171070, 670 [0 1386 | 390 |4 )} 539 |5 1 25 20 145
2‘:5 et 23 ~7 St A =S SRS B
L 21,80 S S e =—=ocke) BTN TR
. 40,03 {-4+0,46 —0,43 —0,07 |-0,67 40,60
( 374| 599 |—225 [206 | 496 |—230 | 328 | 552 (=224 |09 | s15 |—216
Z:ﬁ 330| 555 | 225 (233 | 463 |—230 | 279 | 502 |—223 h3g | 355 |—217
: | 527 |—225 [212 | 442 |—230 | 1 375 |—224 loos | 315 |—217
21,1 {1918 PO 22| =25 | e
218 = == o
21,65 — :
—22,50[4-0,50 —23,00} —22,37}—0,70 —21,67
260 199 [+70 433 -| 370 [+63 | 658 | 590 |+68 434 | 360 |74
325| 256 |+69 356 | 293 1463 | 612 | 544 [+68 341 | 268 | 173
so_qolt51l 382 469 f158 7093 |+65 | SSpe| 485 |+67 fso1- | 227 474
46,93 |-+0,56 +6,37 +6,77 |—0,60 47,37
41




e T o T 1 om r T EEEEEE———

Npumenanue: 1) TepmoMerpn 1 u 3 Guan 06MOTAHB CTaABHOMN npoaonoxoﬁ.

. 2) Orcuer no tepMoMerpy 1 B 2 npou3soAnace mnepen H3se-
MEpPEHHEM CT4lIbHOH HPOBOJOKOH.

42

Bara: 27 aerycra YYACTOK Noo..o oo (11 Donosa E.
; Ha6monatean |
Hauano HIMEPEHUA —ooorrmmrrrcormmanons 18 Juewwy 4.
Konen nsmepenns: 12b 40m g e © Banncwsaoumi Kydewos J. 4
INorona: scHo, nerxuii Betep £
g 1 N 2 Ne 980 4 N 982
Oled T o e MES=
A g5 n| 3 (@3] 0.3 [(0-3)] N 3 [(1-3)§ 0O 3 i(““3)i'
5% 530539 |—9 [85 1300 (=15 fi11_ 720 |—9 M3 420 |—7 %
209 4925500 =8 1253 1269 |16 663 673 |—10 375 381 |-6 §
: 47 1—9 126 =" l64a 1—10 327 =
11 fop o P 1—9 - L B e L :E'"_“E 335 =8 °%
20,8 : o5 2%, (e - el SR SEeC
mEE | } i 3
20,92 g g i T, 3 =
_ —0,87 |+0,63]  |—1,50 ; —0,97 |—0,27 | —0,70
= 621683 |62 {532 1600 |—68 f160 222 |—62 Is14 [s72 |58
1B [5901651 |—61 H89 557 |—68 317 378 |—61 |479 536 (57
b2 (g gofie0222 =62 W50 519 |69 hoo lm0 |61 |3 so1 |—ss }
|1 228290 | —62 i ber a4t |—e2 bes (323 |58 F
i . : i BT e (35 for T SR T s
21,80 =2 | = | A i
—6,17 [-+0,66 —683| | —6,15 1038  |-577




',_.. ata: 27 aprycra YYACTOK Ne 1 JTuswuy A.
Habaonarenn «

' Hawano uamepenun: 13%0 3 ITonosa E.B.
I".Kcmeu e o S e g 10 _________________________ 3anucusaouuit Kya:1ios I.4.
Hlorona: sicwo, aerkuit Berep . :

& N 1 N 2 N 985 Ne 986
SO e e 7 SR
g ; sln 3 |@-3f m| 3 |@m-3)f 0 3 |@m-3)] 0| 3 |(n=3)

£ = | i

, 1101123  |—13 [208 [317 |—19 [321 (333 |—12 J109 [112 |3

: 110 =132 el J s Sh=e 12 |
e S 2‘3’2 127140 |13 [236 254 |18 352 (364 |—12 N174 178 |4
- 91161  |— 8 g = P -3
220 | 2120 149161 [ —12 1208 224 |—16 374 386 —12 209 212 -3
021 | SR o ) Tk o o)
2,54 — — —

: —1,27 |4-0,50 =197 —1,20 |—0,87 —0,33

boiless |—o65 -Jaas 410 |—72 Jezz leso |63 |34s [406 |38

? E 2% 406 |58
- ng 534/509 | —65 [378 |448 |—70 498 1560 |62 f301 |360 |—50 |
oo pi_oo|t92558 |—66 [450 |s19 |—69 462 527 |65 [280 1335 |55

- fe2s 534598 |—64 [618 |88 |—70 [405 472 |—67 [248 (301 |53
o i i o
& = 1—6,50 |1+0,52 —7,02 —6,42 |—0,80 —5,62
g

[Tpume ganue 3) Orcuer o TepMoMeTpy 3 u 4 NpousBOAMACH Cefigac-iKe
nocae OKOWSAHHA H3MEPEHHS CTANbHBIMM POBONOKAMH.

L
i 4) [epea orcueToM TEPMOMETP BPALLAJACH. -

43




TPYibl BEJIAPYCKAT'A CEJIbCKAT'ACHAJZAPHAT'A IHCTBITYTA
TPY/Abl BEJIOPYCCKOI'O CE/JIbCKOXO3AHCTBEHHOIO MHCTHTYTA
ANNALS OF THE AGRICULTURAL INSTITUTE OF WHITE RUSSIA

TOM VII (29) 1938 \ N 2

B. H, BEAIIYVTHH
Kanauaar ceabCKOX03a#iCTBEHHBIX HayK

Cnoco6 pacuera Tapbl Aas 'ceBeprlx
kKom6aiinoB CKAI'-5A

Konctpyxrubhple ocobenHocTd ceBepHnx komOainos CKAI—5,
CKAI'—5A 1 CKAI'—7 cnoco6¢TByIOT BCe GOJbLIEMY MX PACNPOCTPAHEHUIO
B CeBepHbie Hamdo/Aee yBJaXKHEHHbIE OOJACTH, Kpas M paioHb Hamero
Coro3a. OnsiT paboTel CeBepPHBIMH KOMOGaliHaMu 3a NHOC/HEJHHE FOABI 10~
Kd3dJ, 4TO BeCbMa 6_0JIB'LHOE BAHAHHE HA HX MNPOH3IBOAUTEALHOCTb OKa-
3pIBAIOT 0OeCNeYeHHOCTh TApod (MemKaMH) M NPaBHAbHAR OPraHH3alHsAg
TPaHCNOPTa HaMOJOYeHHOH macch (HeB2Hku), KonuuyecTBOo MemwKOB, Ho-
TpeGHoe s 6ecnepeboiiHof paboTH CeB2PHLIX KOMBafHOB, BeJIHYMHA Ja--
JIEKO HE MOCTOSHHAS M 3aBHCHT OT 'MHOIMMX YCJAOBHH, Kax TO: a) ypo-
KAUHOCTH yOHpaeMd#i Ky/abTypbl (BBICOTH CTeOJECTOs, 3aCOPEHHOCTH
CopHsKaMu), 6) NPOM3BOJHTENbHOCTH MAUIMHEL, B) PAacCTOAHHA OT MeCTa
‘paﬁoTbl A0 Pa3rpysouHoro IIyHKTa, l") BHJ4 TIEPEeBO30YHBIX CpPEeACTB H
1) METEOPOJIOrHYECKHX YCAOBHA B nepuoj ybGopku. OmnpenpeseHue mno-
TPEOHOTO KOJHYECTBA MEMKOB (NPOBEpPEeHHOE MPH M3YyYeHHH paGoTH Ce-
BepHEIX KOM6aiiHOB B BCCP) MOXHO NPOH3BOANTL CJEAYIOUHM CIOcCO60M:
3Hasi V-—4acoByi0 KHJIOMETPOBYIO CKOPOCTH MEPEMENIeHHs MallHHb
BO BpeMmsi paGoThl M A—IIMPHHY 3aXBaTa pPEXKyulero anmapaTa B MeTpax,
onpeaeaseM P—npoussosuTeabHOCTs KoMGaliHa B 24 3a OAHH Yac:

i T R e o

3Has B —O6uO0J0rHYeCKy0 ypoxa#HOCTb HeBefikn ¢ | 2a B UEHTHe-
- pax H —BecoByl0 eMKOCTh Melika B ueHTHepax, ompeaeasem K— xo-
. JHYECTBO MEINKOB, HanoJHseMbeix KomOafinom 3a 1 uac uncroi paborsi

K=—=
e T )
; Ho, ecan B yac xombatin Gyaer HamoasaTth K mTyK MELIKOB,a OTBO-
. 3uTb OT KkomOa#iHa GyjeMm Toabko K; IIT. MEWIKOB, TO PpasHHLIA MEXIy
K—K, nacT ocratok HEoTBEe3eHHLIX MEIIKOB OT KOMOaiiHa mnocjae Kax-
AOro uaca paboTtel, uto 3a T uyacoB u4HCTOH paboThl KombaHua cocra-
- BuT T (K—K,) mwryk HakonuBuuxcs Bo3Jje kombaiina Mewkos. Ho memku
. BCE BpeMA YBO3ATCHA W NOABO3ATCH, CJEN0BATENbHO, €CJd HA OJHY
NOABOAY (B 3aBHCHMOCTH OT KOJAMYECTBA YNDPSXKHBIX JHBOTHHX M YCJO-
BHIi TpaHcrnopra) 6yaeM rpysuth d mT. MEMIKOB, NPH KOJHYSCTBE OT-
]
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- TIp 1 Oprauusanun Tpano
nop’ra HAMOJIO1€HHOH Maccw), c])op\iy.rn.l (b) u (7) npumyT c.rienymmnﬂ
BHL:

') Tak kak n ecrs wacrnoe or fesennn T, wa f, H OHO mHe Bcerpaa Mo¥er noay-
HHTBCA UEJBIM YHCHOM, TO [IDH ONpEIeSeHNH YHCAA MOABOL IPA OCTATKE C, 60ablueM nofo-
BHNN JEAHTEAS HJIH P2BHWM MONOBHHE eru, OCTATOK UPHHMMACTCA 332 eIHHHUY, TpH OC-

c
TATKE e, MeHbIIEM TIOAOBHIILI—oC e AN I .nenmca Ha N W yMHOMaCTCA na d, T. e—— Pl
1 N0J) weHHblii pe3yasTaT npubapaserca K d, T. €. OCTaTOK MEUIKOB pasveulaerca Ha dax- -

c
THYECKH B3ATHX noasorax. Beauunna —-.d B atoM cayuae npuGasasercs u x Q.




Q=KT,4+d. .. ... ... (8

ﬁ Qi mid R A= L S v Tt o 4 9) ;
. Wau, umes 3ajasnoe Q, mno opmyae (9) moxuo OnpeseSuTL U n:
3
e Q
e 2l Ve N R

T T

YUHTLIBAA, YTO BO BPEMSI MyTH Ta WM HHAS TOABOAA MOMKET I0-
- ueMy-1H60 3311epKaThCA, K OKOHYATENLHOMY KOJIHYECTBY MEUIKOB, MOJY-
- yeHHOMy no Qopmyaam (8) u (9), MOKHO CrenaTh HEKOTOPLIH MpOUEeHT
E NPHOABKH MK UEAHKOM 106aBHTH d — KOMHYECTBO MEMIKOB, OTBO3HMHIX
~ -OJTHOH NOJBOJON. S - _

4 [pumep: Onpenesurs norpe6uoe KOJMYECTBO MemkoB — Q u no-
TpebHOe KOJAHYECTBO ‘OABOA—N, NPH yOOpKe piH CceBepHHIM KoMOGaiHOM
- CKATI'—5A, snas caejyiomune JAaHHBIE: “Ea ks
1. Yoopka Gyaer npoussoaurthes Tpakropom XT3 ma Il-#i CKOpoCTH
.V =4,2 gm/4ac, npu noJuolt mupune 3axpata A = 2,5 u. Buoaornue-
‘CKasg yPOKAUHOCTs 3epHa 20 4#., ypokaflHOCTh HeselikH B— COrA4CHO
Tabaulbl—MOXHO cuurath 23,0 ymx, Paccroguue OT noasn AO  KOJ-
x03a 2,50 K. Cuuras, uro yGOPKA NPOUCXOAMT BO BJA4XHYIO 0O0romy,
NPUHHMAEM CPEJHIO BECOBYIO eMKOCTh Memka q =40 x2. Koaxos
PACnoNiaraeT NapHuIMU MOJABOJIAMH, CJE/0BATeNbHO, KONHUYECTBO MEMIKOB,
TPYXKEHHIX HA OJBY MOABOAY, MOWHO npuaath d=20. Cxopocts Tpyxe-
HOH nOMBOAM V =3,5 KM/4ac, CKOPOCTb PasrPyKEHHOA  MOABOHI
vi-=7,5 Km/wac. OTBO3Ka MEUIKOB AOJIKHA OBIThH OpraHH3osaHa 6e3 ux
. 3aJexHu Bo3Jae kombaiiHa.

;’ [IpA nmoacyere BECOBOTO KOAMYECTBA HEBEHKH MOMKHO NMOAB30BATHCS
caenyiomei Tabannest, ;

‘TaGauua BecoBbIX COOTHOMEHHHA B %% Meway éepuqu H MAKHHOH, Nnoay4YeHHaa mo
ONBITHBIM AaHHLIM NPH H3yYenHu paboTsl KombGafinos B BCCP

Kyastypa  |3epua | Maxuusi | MpuMmeuanue
PO i i 100 | 9—19 |BecoBie KOAHYECTBO MAHHBI BO3paC-
[lwennua Si [y 15—21 | raer npu: a) yBeAWTEHHY BABKHOCTH
HAumens ] L 17—33 | u xoauuecTBa COpPHAKOB M 6) mpw
REC S e s 17—27 | yMeHbmenus BHICOTH cTeliecTon,

+ Pewenne: 1) OnpegensieM NPOH3BOAUTEABHOCTH MO tdopmyae (1)

R By 2 LU g e
2 — TR e | B 1,05 2a 3a yac.

/
2) OnpenensieM KOJNHYECTBO HAMONOYEHHBIX MEIUKOB B 4ac 1o
«popmyne (2):
_ 1,05 .23,0

K
0,4 |

= 60,3 mr. yac,

3) OnpejeasieM t — NPOMEKYTOK BPEMEHH MeX1y OTNPaBAsIEMbIMH
fnojBoAaMu, 10 Gopmyae—3), HaxoAUM:
20

t\-—- 80— 0,33 u. (sam 20 mMunyr).
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4) Onpeneasem Ti — BpeMA NOJAHOTO 06OPOTA MOABOAB— MO dop-
myae (4), cuutas, uyto h paBHO O/HOH MHHYTE:

Fr= g:g-}- g:g - gg =0;71+0,3£’;+0,33=1,3711aca (uan 1 yac 22,5 mun. )

5) Onpe,u'e.nﬂem n—norpedHoe KOJAHYECTBO NOABOA—NO Gopmyie (5):-

_137 ’

~ 0,33
6) Onpeaensem Q — nOTPeGHOE KOAMYECTRO MEIIKOB—MO bopmyae-

(8) wan (9) : : ‘

n =415. . . . . . .(um 4 nogsonm).

Q=83-420=103, uan Q=20 (4,15-1) = 103.

Ho 1. x. npu onpezenennn n y Hac wumesacs OCTaToOK ¢ =0,15,
TO ¥ OKOHYATEJALHOMY KONHYECTBY MEIUKOB, MNOJY4YeHHOMY 10 ¢op-

myae (8) mau (9), Heo6xoauMO eme ,uoﬁas_ﬁTb BeJAHYHHY T‘i— d, -wan

' 9141—5 .20=0,75 nau =1 wr, 1. e. Q=103+ 1 =104 wryxn.

Jenaem Hanbasky—s3amac Ha OAHY NOABOAY, HO T. K. M d — JOMKHO-
6T paBHO He 20, a 20 + gl .d, 7. e. 21 mMT.,, TO OKOHYATEAbLHO:
noJayyaem:

; Q=104+ 21 =125 wT. MeLIKOB.
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TPYibl BEJIAPYCKATA CEJbCKATACIAZIAPYATA IHCTBITYTA
TPYZAbl BEJIOPYCCKOTO CEJIbCKOXO3SIMICTBEHHOTO HHCTUTYTA
_ANN'ALS OF THE AGRICULTURAL INSTITUTE OF WHITE RUSSIA

TOM VII (29) 1938 N 3

H. B. 3VBPHLERT

CnocoG coBmecTHOro onpenejeHusi NPUOIHIKEHHOTO
3Ha4YeHns reorpaduyecKoi MWHUPOTHI MECTA, NMONPABKH
XpOHOMETPA M a3uMyTa 3EMHOr0 HanpaBJeHHs

g

B yca0BuAX 3KCNeAHLUHOHHBIX aCTPOHOMO-TeOJe3HYeCKHX paboT Mo-
ryT OBITh CAyYaH He3HaHHs HaGJaiofaTeseM HayaJbHbIX 3HaYeHHH reorpa-
(dbHuecKOf WMPOTH NYHKTAa HaGJAIOAEHHS, MONPaBKH XPDOHOMETPA H a3u-
MyTa 3€MHOTO HanpaBJeHus, 6e3 KOTOpHX, BOOGUIE TrOBOP#, TPYAHO
opraHuaoBaTh camu HabawoneHns Ha nysxre. [1paBaa, u3BecTed B mpak-
THKe acTpoHOMa-reoge3ucra cnocob I1. CmuicsioBa, JaloUIHi BO3MOXHOCTh
onpeAeaHTh NMpHOIHKEHHOE 3HaueHHWe IIHPOTH, MOMPaBKy XPOHOMETpa
H MeCTO 3eHHTa HHCcTpyMeHTa. OJHaKo, HeynoGCTBO 3TOro £nocoba 3a-
KJAIOUAeTCs B TOM, YTO OH TpeOyeTr CHeUHaNbHLIX HaGJIOAEHHHR, AJSA MO-

CTAHOBKM KOTOPHIX HEOGXOAHMO 3HATH HPHOJHKEHHOE HalpaBjeHHe reo-

rpadHUeCKOr0 MepHAHaHAa NYHKTa HaGJiofeHHs HAH XOT4-Ob rpyboe
3HaYeHHe MONpaBKH XPOHOMETpPA, TAaK Kak 3Be3JH B 3TOM cnocobe j10J-
OKHB OGbiTb  Habaogensl BOAH3H BepxHell KyJabMHHAIHH,

Beleykasannbleé HauaJbHBIE 3HAUEHHs WIHPOT, MONPABOK XPOHOMETpA
U a3UMYTOB HANpaBJeHH# JOCTATOUHO HOJYYHTb MPH 3STOM C AOBOJBMO
rpy60i0 TOYHOCTHIO H,Te€M He MeHee, NMPHCTYNHTb K OKOHYATEJbHOA 06-
paboTKe peayabTaTOB HalJioaeHuit. Tak, HampuMep, NpH ONpeAe/EHHH
NnonpaBKH XPOHOMETPA MOXKHO OKOHYATEJbHLIE BHIYHCJICHHA TIPOH3BOAHTD,
elan mHauasbHOe 3HaueHHe WHPOTH GYAET H3BECTHO C OWHOKOW A0 OA-
HOM MHHYTH; KOHEYHO, B. fa/bHellleM HEO6XoAUMD GyaeT BBecTH Aude-
pPEeHUHAJNLHYIO NMONPaBKy 3a OWHMOKY LIHPOTH.

Hacrosmasa pa6oTa HMeeT CBOEIO LeJblo NPEAJOKHTH Crnocod onpe-
JeJIeHHs] HAYaJdbHBIX 3HAUEHHH MIHPOTHl MeCTa, NONPABKH XPOHOMETpa H
a3uMyTa 3eMHOro HanpaBJA€HHS, ‘HCHOJAL3YS NPH  3TOoM HAOJIOAEHHS 1O
ONpefeNeHHIo IHPOTH_NMYHKTa M3 H3MEPeHHS abCOJIOTHHIX 3EHHTHHIX
paccTOAHHH 3BeE3J.

Ilyctb B HEKOTOPHIH MOMEHT TPOHN3BEICHO Haﬁmo,aeuue [Moasproi
(= Ursae minoris) ¢ oTCyeTaMu 1O BEPTHKAABLHOMY KPyry HHCTPYMEHTA
H 1O XPOHOMETPY, MONpaBKa KOTOPOTO HEH3BECTHA.

OGo3nauuM HCMPaBJeHHOE 32 pepakiuio H ypPOBEeHb 3€HHTHOE pac-
CTOsIHME 1Js MOMeHTa HabJioneHHs 4epes Z,;, a coomercmy}oumﬁ oT-

cyeT no xpoHomerpy uepes T,. <
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Mpoussena aGmoxéins 1ok e 38esns B Ganskuit mepBoOMYy MO-
MEHT, NOJIyYUM COOTBeTCTBEHHO Z; H T,. _

ITpene6peras BeAHYHHOO XOA4 XPOHOMETPAa BCJAEACTBHE GAH30CTH
MOMEHTOB HAaGMIOACHHH, MOXHO NOCYATATH PA3HOCTb YaCOBHIX YIJOB
3Be31bl A/ STHX MOMEHTOB PaBHOM PasHOCTH OTCYETOB 110 XPOHOMETpY.
Ecan t; u t;—wuacossie yram a Ursae minoris aas JNBYX GJAH3KHX MOMeEH-
TOB HabJiOJieHusi €e, a At—IpOMeRyTOK BpeMeHH MEXKAY ABYMs YKa3aH-
HbHIMH MOMEHTaMM, TO HMEEM:

Atmtz“tl:.rg‘_"r‘u---oo_n(l)

[Mpu 37om npennosaraercs, 4 TO XPOHOMETp 3Be3A-
HBI#; B cayyae paboTH C CPEAHHM XPOHOMETPOM, He-
o6xoaumMo aas noayudenuss At passocrs To—T, ne-

PEBECTH MO COOTBETCTBYIOIIHM TabauuaM B npome-
KYTKH 3BE€3JHOTO BPEMEHH.

Ecou Ha ueprexe 1:

Z—3eHUT MeCcTa HabGJ0NeHHU ,

P—mnoaioc MHpa,
- o —noJsoxenue aUrsae minoris,

10 PZ= 90—¢, rae ¢—iunupora Mecra nabiio-

JACHH,
Po=90—-38=A, riae A—mnoaspuoe paccros-
HHE 3Be3bl;

Zo = Z — 3€HHTHOE DACCTOSIHHE 3Be3Jhi;

Ko —nyra, nepnenauxy/isipuasi Ayre Mepuauana;

KZ = ¢—npoekuus 3eHHTHOro DacCTOSIHHS HAa MEPHIHAH;

PK = x—BcnomoraTennsas BeJHYHHA,

] Hag xaxaoro u3 aByx Gau3kux MoMmeHToB HabGmonenuil a Ursae mi-
noris MOXHO HanHCaTh: :

N—9=¢+x
90—?=C3+ Xa
HJH p=00—¢, =X,
=90 —¢ —X,

CkaanpiBast ¥ BHUMTAA NMOCJHEAHHE /BA DABEHCTBA, NOAYYHM:

@—_-goa—“!*z"‘"— ""2""2 ==

Ca—'CI-_—-;X;—-X; "'{."'(3)
O603naunM: ﬂ"z_%_ =cu El_‘z.l‘_"_i: X,
TOrja tbbpuyna (2) nmepenmmumercs Tak:
‘Pzgoo—C*x..--. . --(4).
lMpumeM ¢ — 1 =2Z; —Zi=AZ. + « « « » « . .(5)

HecaoxHble BHIMHCAEHHA NPHBOAST HAc K 3aKAI0:EHHIO, YTO OMHG-

L
J
3



Hccaeopauue
cTBa (8) H 3¢
HHE €TI0 OTJ

CTOSIIEerC B HHCJHTE L I]péif.‘.i}ii HYaCTH paBeH-

KAIOYEHHOTO B KB4/JApPATHBIC L‘E\'r_}fji(}i, NoKasuiBaeT, YTO 3Haue-

o 0 1
I eannniel auwb Ha 0,0003 npu HawboabineMm ero
). Ha 510M OCHOBaHuH MOKHO mepBoe 3HayeHHE

: JA L
(t, 5 ) HOJAYUHTL MO Takoll ¢op
. VAN SR . tg (AZ)
b“ III} 5 i E “} = { - - L [H}
9 _ 3
or
t."'\ £
H, pajgee, paittn 1) = (1, - — - 5 5 o0 oe a0 o o (O

Moayucnuoe sHauenue t', MOKHO MCMOJL3OBATH LIS ornpeje/eHHs

At . . . .

ty 4+~ —5— no rouuoi Qopmyae (8) H BHOBb OKOHYATENbHO HAHTH t, Mo
hopmyae (10).

Oupeneaupmu t;, He

JLast 3THX 3naueHHl

HeoOXoHMbBIE 151 BLIY

0

CTO TOrO,

OBLIX YTJOB JA€rKO MOJYUYHTb BeJAHUHHbLL ¢ H

TCHUSA WIHPOTH (2). Bme-
YTOOH BBHIYHCAATL ABAXAB ¢ M X, YA00HEe BHIUHCAHTDL HX
OAMH  pas s uacoporo yraa t, cpeasero w3 t, w t,, Tax uTo

XoauM t; no dopmyae (1).
1

by

cta no (hopmyae

2=t -2 ... aD,

i1 BOCIOAL30BATLCH DOPMYA0I0 (4) Aast ONpegeneHis MWHPOTL MECTa.

ol
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Boiyncaenne asumyra 'l'lo.rispﬂoﬁ @, WHPOTHI MECTa 9 M UONPABKH
xponomerpa U, snas yacoBo#i yros, npousBezeM Mo crepywomum  Gop-
MyJIaM:

SntSnaA

sna=——-—-—-5nz e o (12)
CAge=Co8a g Z . iuisiiaa,(18)
tgx=1tgACost . .. ... ..(14)
pm=90 — (c-Lx)y . i, . . (15)
Uzatt—Tl t'I.col(lﬁ),

: L

rAe a—npamoe BOcxoxaenune o Ursae minoris, a Z — A

® § 2.

Ilpn Haxoxmenuu Bequunsn t;, no dopmyaam 8—10, Mb noayuaem
4acoBOfi Yyroa TOJAbKO AJsa mojaoxenus «Ursae minoris Ha 3anaxe BOJH-
3d Bepxiell KyJIbMHHAUMM; IPH ADPYTHX Ke TOJONKEHUsX nosayyaercs,
BOOGlIe rOBOPSl, YIoa MeXAy KPYrOM CKAOHEHHS, MPOXONALIUM uepes
3BE31Yy, M I0XKHOIO MJH CEBEPHOIO YaCThio HEGECHOrO MepuAHaHa.

HToGk HaliTH 4acoBO# yroa MOMeHTa HaGAIONeHHS 3Be3gb 0O Haf-
AGHHOMY TaGJAHYHOMY €r0 3HaUeHHIO, HEOGXOAUMO YCTAHOBHT, BO-1ep-
BLIX, Ha 3amaje WJH BoCTOKe Habmopnaercs « Ursae minoris u, BO-BTO-
pbiX, BOMH3H KakoH Ky:ibmunaﬁaa—aepxueﬁ HJIH HHXHel, _.

Quesunno, ecnu Az = Z, — Z; OyAeT BeJHUMHOIO MOJOKHUTENBHOIO,
10 o Ursae minoris HaxoauTcs Ha 3anane, ecaH xe Az OTpHIATe/IbHA,
TO 3Be3Ja Ha BOCTOKe. )

BG6ansu kaxo#t kyapMmuHauuum HaGaionaercs o Ursae minoris, coo6pa-
#aem no nonoxenuto ¢ Ursae majoris (Bropas 3Be3ga oT XBOCTAa CO-
spesnusi Boabmol MeaBeanusl) OTHOCHTEABHO HeGECHOTO MEpH/iHaHa,
MAMATY#, UTO DASHOCTL NPSMBIX BOCXOXKACHHI STHX ABYX 3Be3fl, MpH-
MepHo, paBHa 12", a smaumur, ecam ¢ Ursae majoris HaXxomuTca G6amxe K
BepxHe# Ky abMuuhnuu, To a Ursae minoris—6anxke K HHXHeH, U Hao60pOoT.

Ha ocHoBanum 5THX e cOOGpaxeHuH, NerKo YCTAHABAHBAEM TAKHE
(opmysl, cBenennsie B TaGAHIY, AJf HAXOXKACHHS BEJHUHHB YA4COBOTO
yraa t no TabauYHOMy €ro sHaueHuio t,, BHIYHC/IEHHOMY 1O (opmyaam
8—10, B 3aBHCHMOCTH OT HETHIPEX BO3MOXKHBIX NOJOXEHUH [oaspuot
npH HabJIOAEHHAX,

Tadauya 1.
HMonoxesne a Ursae-minoris :
Kyasun- Ha sanane Ha Boctoke
Hauus A
Bepxnsas i 360 — t,
Huxmas 180°—1° 1.803 +t,

Camo coGoio pasymeercd, uTO HaGAIOAATENb MONKET co00pasuTh U
HHaue nonoxenue x Ursae minoris npu Hab/ioAeHHAX, HO H H3/10KEHHOE
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A 5 iv_ XPOHO-
MeTpy JAJs ABYX MOMEHTOB HaBeieHusi Ha a Ursae minoris;

\m,,, m,, —Cp. KBajip. OWHOKH 3eHHTHHIX PACCTOSIHMA AJst ABYX MOJO-

wenu#t IMoaspuoi;
m, ~=Cp. KB. omuGKa MONSIPHOTO PACCTOSHUA 3BE3JIHI;

Myrs— »n : PasHOCTH OTCYETOB T,' u Ty
My, ™ » » » PasHOCTH 3€HHTHBIX PACCTOMHHI;
M. = = nonpaBKH XpoHoMeTpa;

My — 9  » o WHPOTH MecCTa;

My — » g " asumyra,

‘Ha ocrosauuu dopmys 9 u 11, NpHMEHAA H3BECTHHIE MNOJOXEHUA
06 omnbkax QYHKUME H3MEPEHHBIX BEJIHUMH, ONPE/ie UM Cp. KB, OLIHOKY

44COBOr0O yrJaa mg N0 Takoh Qopmy.ae:

2 2
my mjy 1 At
=9 _tl/ Az _ :
) & sn=(2Az)+ sn%(24) + qecle?5-mar . . . (17)

W3 dopmyan (1) ycranasausaem, uto myy = ]/ m;.l -+ m,’r’ ; TOHHMAas

nof mp W Mg c.ny.trg'ﬁme OIHOKH OTCYMTAHHBIX MOMEHTOB Habawoje-
HUft IO XPOHOMETPY H 'npuﬁunaa mTJL =mp = My = = (i3 1), noay-
UUM: myy ==X my, o=t 0:42 = =673,

Popmysa (5) MPHBOAMT HAC K 3aKMIOUEHHIO, YTO

— = 2 L
mAz"-]/ m,, " m,, 3

- = —t 1 e T
morarag m, =m, =m, == 1" 1), naxomim: my, =m, | 3=1,"5.

') K. A, Userkos. Kypc npaxtuueckot aceponomun, Mocksa 1934 r,; c1p. 110 u 111.
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Cyrounoe wusMmenenue noaspaoro paccroanua « Ursae minoris nHe
npesocxonut 0°,2, novemy npu BHOOpPe BeJHUMHB A H3 acTpOHOMHYE-
CKOTO €XeroAHHKa MO apryMeHTy BpeMeHH, OmWHGOUHOMY Aaxe Ha 12b
omHobKa my, COCTAaBHT He Ooabme == 0,1,

[Ipumem npomexyTok Bpemenn Mex 1y AByMst OAHKARIIHMH HABeje-
HHAMH Ha 3BE3Ay PABHHIM 8™ W paccyuTaeM ANS PasHBIX YACOBHLIX YIIOB
H3MEHEHHE 3EHHTHOrO PACCTOSHUS, 32 ITOT NPOMEKYTOK BPEMEHH MO W3-
BeCTHOH (hopmyne: Az =15 Cos ¢, Sna At. '

Teneps mam 6ynyT u3B2CTHL BCe BEAMUHHLI BXOJslIHe B MpaBylo
uacTb opmyast (17), ¥ noTOMy OmWHOKH YacOBHIX YyIJI0B HAMH MOTYT
OGbITh NMOJyYeHs. '

Hanee, na ocuoBanun Gopmys (12), omubka asumyra IToaspuoit
HaH#eTCa Tak;

m, miigie V ctgt m; - ctgh mi—[—ctgiz m, - - . (18)

Hs cpbfpuy.rm (13) onpenensiem omHOKY BeAHUMHBI G:

e 2, sn?(%)
m, -'/Ttgia5n3(2g1ma+mz—j g i S 1|

Oumubky BenoMoraTeabHON BeAHYHH X Hailjzem Ha OCHOBaHHH (POP-
myan (14) Tak:

= 2(2 ' :
m, =]/ TtgztSnz(?x) mf _|_s—sn—r:-(—;—3 mi AR 1 |

H, HAKOWEN, mpumenss popmyay (2), onpeie/uMm OWHGKY MHPOTH MeCTa
no Hu)ecaeayomen popmyae: _

m?= 0,7 ]//m:—l—m; . o, siraked)

Onyckas noapo6HOCTH BLIYHCACHUA OWIMGOK BeaUYHH t, s, x, auy
no dopmyaam (17—21), nponsseseHnsx Ais pasHbiX mupor—35,60° u
75° u pasHBIX HaCOBBIX YI/IOB, OKOH4AaTEAbHHE pesyabTaThH CBEAEM B
Tabauny 2.

:
!
1

Tada. 2.

. 35° 60° 75° 352 60° 759 35% | 60° [ 75°
O 0 0° 0® 0 0* 0 071 097 | 0,7
1 2714 | 2ni4’ 2" 14 0'44" 126" 224" 6" 6 | 6"
2 2 45 2 45 2 45 48 126 239 15 154 15
3 3 20 3 2 3 20 47 126 236 27 27 27

Jauubie Tabauns 2 NPUBOAAT HAC K TAKUM 3aKAIOUCHHSIM:

1. OmnGka B mMHPOTE M HAaCOBOM yraAe MPAKTHUECKH HE 3ABHCHT OT
WHPOTH MeCTa HabaiofeHHA (B mpeneaax or ¢ = 35° no o = 75%).

2. OwubKa B WHPOTE H YACOBOM Yrie YBEAMUHBAETCH C yBeanue-
HHEM 4YacOBOTO yrJa, NP CYeTE MOCAEAHHX K BOCTOKY M 3amagy oT
BepxHell uinmkHed ky/ibMuHaunn « Ursae minoris,

3. Tlpu mabaonennsax BOAH3U MepHAHaHa BO3MOXHO MOJYYEHHE TOY-
HOT'O 3HAYEHHS NIHPOTH MECTa MO MPEANOKEHHOMY CNCCOSYy H onpene-

JA€HHE TMONPABKH XPOHOMETPa ¢ OWHGKOH A0 2,5,

o4




4, Ecu OrpaHHYHTBCH NOJYYEHHEM LIHPOTH MeCTa € TOUHOCTHIO
o ~= 0,4, To HabMIOAEHUS BO3MOXKHO MPOH3BOAHTH OT 21* g0 3" or
- 9h 10 15" OGBIYHOTO CUETA YAaCOBLIX YIJIOB, T. €. NPOMENKYTOK BO3IMON-
" HOro A/s HaGalofleHH# BpeMeHH OYeHb GOJBLIOH. ;

5. Haunyumee BpeMs Aas HaGMIOAeHHH MOXHO JIErKO yCTAHOBHTH H
Ge3 3HaHHS MECTHOr0 BpeMeHH Mo nonoxkeHuio ¢ Ursae majoris OTHOCH-
TeJbHO Kpyra BHICOT, NpOBeJeHHOro Ha rJa3 yepes aUrsae mi.oris:
. Koraa ¢ Ursae majoris HaxoAuTCA BOJH3H YyKa3aHHOrO Kpyra, TO TOTAa
. Jyquwe W npousBOAHTbL HabuaoneHus « Ursae minoris.
: 6. Omn6ra asumyta IloaspHo# MaJ0 MIMEHSETCH C H3MEHEHHEM ua-
COBOrO yr/ia H BO3pacTaer ¢ yBeJHWYyeHHeM mHPOTH Mecta oT 0,8 nud
o= 35° xo 2,6 aas o= 75",

3
B
'

L
&

[Mpeanaraemeiit cnoco6 COBMECTHOrO onpejfeseHus MNPUOAHKEHHBIX
gHAYeHHA WHPOTH MeCTa, NMONPAaBKH XPOHOMETPA H asMMyTa 3eMHOrO Ha-
npaBaeHust OBl NPAKTHYECKH NPOBEPEH mnyTeM HabGJIOJeHHH DPasHbIMH
WHCTpYMEHTaMH B AByx nyHkrax—B r. l'opk# BCCP (¢ =54°17'.6) u B
[Tyakosckoit acTpoHoMuueckolt aGcepBaTopuu (p = 59°46',3).

Kpome toro, npousseaena o6paboTka HaG/IONAEHHH, HMEIOUIHXCH B
JHTEPAaTYypPHHIX HCTOUHUKAX, MO ONpeje/]eHHIO IHPOTH MeCTa H3 H3Me-
peun#t 3eHATHBIX paccrosnuft « Ursae minoris. PeayabTaThl 3THX HCCJe-
JIOBaHH# NOKas3anH, 4TO AeHCTBHTEeJbHbHE OMIHOKH Crnocoba HE BBHIXOAAT
3a npeneasl OWHOOK, NOJYYEHHBIX TEOPETHYECKH . H MPHBEAEHHHIX B
rtabaune 2. Tak, npu HaOMIOAEHHAX NMPELUHSHOHHBIM TEOXONHTOM Ne 159
Wild’a B nyukre, mupora KOToporo paBHa 54°17'28",39, noayueHo u3
onpenenesui ‘npu ABYX Kpyrax 54°17'32° mpu uwacosom yrJae a Ursae
minoris B 0" 36™.

3uayenue reorpaduueckodl IMHMPOTH BOCTOYHOro crosnba Boenso-
MOpcKo# oGcepBaTopru B [lyakoBe, npu HabJIOAEHHAX OAHOCEKYHAHLIM
yuusepcanbusiM unctpymentom Hildebrand’a Ne 63048, moayunaoch pas-
HbiM 59°46'34" B TO BpeMs, KaKk TOYHOE 3HAYEHHE UIHPOTH 3TOr0 MYHK-
- Ta 59°46'21",44; npu 3TOM 4acoBOf yros MOMeHTa HabGmoAeHHA Obia
39°27'. :

W3 o6paboTku 1o npeajokennsiM ¢opmysam npumepa Ne 3, mno-
memennoro B kaure ,Kypc npaktuyecko#t acrponomuu“ (K. A. Liser-
koB, Mockpa 1934 r., ctp, 142) noayveno sHayenne mWHPOTH 60°24/37"
NpH TOYHOM 3HauyeHuu ee B 60°24'10",8; HabaioneHus, NPHBEJCHHbLIE B
5TOM NpuMEpe, NPOH3BEJEHH MNATHCEKYHAHHM YHHBEpCaJOM H TpH
t = 1h54m yeMm W ob‘sicHgeTCA pacxoxieHue Ha 26", Tak KaKk TaKoBoe
NOJyYa/soCh 3HAYMTEbHO MEHbIE NPH HAOMIOACHUAX OAHOCEKYHAHBIM
yHuBepcasoM u Teopoantom Wild'a.

IMopanok HabaiOAEHHH, OUEBHAHO, HHYEM He OyNeT OTAMYATHCA OT
NPUHATOTO NPH HAGJIIOJAEHHAX MO ONPEACAEHHIO WHPOTH MO H3MEPEHHIO
" - senuTHBIX paccrosuuft @ Ursae minoris, ToAbko BMecTO 4 HaBelCHHH B
. KaX/JOM NOJynpHeMe AOCTAaTOYHO MPOM3BECTH MX JBA; €CAH-KEe HMeeTCd
B BHJY TaKXe M ONpejejaeHHe asuMyTa 3eMHOrO HanpasleHus, Heo6xo-
 ¥MO NPOHM3BECTH OTCYETHl MO FOPH3OHTANBLHOMY KPYyry NpH HaBeAEHHH
' TpyGul Ha 3emHOR mpeamer u Ha [loaspmyio.

B saxaiouenue npusepeM cxemy o0paGoTku HaG/MIONEHHA MO mpen-
~ JIOXXEHHOMY Croco0y.

: 23—24 centabpa 1933 roaa. INysxT—Bocrounsi#t cron6 Boenno-mMop-
ckolt O6cepsaropun B [lysakose. Oanocexynauni#t ynusepcaa  Hilde-
brand'a Ne 63048. Xponomerp Ne 122,

(W ey T T
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KYPHAJ HABJIOAEHUI

(npuBenennt nanmvie TONbKO NPH KPYré rpaso)

Haaﬁﬁmﬁ XpoHomerp . Ypoeens Beptuxanouuii kpyr | :
1 10b 54in 38s 36,4—13,6 © 308°58' 58".4 596 I
2 11 02 10 36,4—13,6 328°57 33,6 38,8

Bapomerp 768,0 ax; Tepmomerp -+ 18,6 C -

'Nﬂh‘i'&_‘luu’-m.ln. inmiil 2l

MZ = 0"0 27".6
a Ursae minoris OJHKE K HUXHEH Ky.nbMHHalmn
Kp. 1Ip.
Qoosualleunn 1 2
R! 328°58'59" 328°57'39",2
i — 0" 0
R 328°58 59 328957 39,2
M. Z. 0°0'27",6 00276
z 31°01 28,6 31°02 48,4
P 34,0 34,1
Z 31°02 02,6 31903 22,5
T 10 54 38 1102 10
AZ 0°1_ 19,9
At 007 32
At
o 0°56 30
1g 0,5 9,6989700
Ig tg(AZ) 6,5881186
—lgtgA 8,2642630
—lg snAt 8,2157550
Ig sn t' 9,8070706
t! 39°53'24"
Ig[1-+tg2ACost'Cos(t;-+-At)] 0,0000820
g sn t, 9,8071526
e 39953156
t 140°06'04"
Ig snt 9,8071526 °
IgsnA 8,2641896
—lgsnZ = 0 7124082 _
'Tgont = bt 5_..m. :
« 1°02'24".
lIgCosa 9,9999284
Igtg Z 9;;795434 2
Ig tge 9,779476
s : 31°02'27%,5
lgtgn 8,2642630
1g Cost 9,8848959,
Ig tg x 1491589,
x —0°48/27"7
s+ x 30"!3’59",&‘*
Sy 59°46/0",2
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i J. 2UBRITZRY

A method of joint determination of the approximate value of the
- geographica! latitude of a place, correction of the chronometer
and the azimuth of terrestrial direction

SUMMARY ' 3

This method is recommended for determining the initial values of the
geographical latitude of a place, correction of the chronometer and azimuth
of terrestrial direction under astronomical observationsat the point, when
even the approximate values of the indicated magnitudes are unknown
~ for the observer. :

The method is based upon the measurement of diiferences of ze-
nith-distances a Ursae minoris for two near moments. The dilference of
zenith-distances is determined by means of vertical circle of the .uai-
~ versal instrument. An interval of time between two observations of the
star is obtained as a difference of the readings on the star chronometer at
the moments of the observation of the star. '

: Using the well-known designations, the calculation formulas of in-
~ dicated elements will be the following:

A==t ==Ta e e il a2 (1)
5 AZ=ZI'—'21 ....... P e i S (2)
s te (A
siilh 4= =-) =05 o L B S
tgd sn—— \
, 2
e snt.snA
S &= ARV e £

tg C=Co80 B2 viret s v o (D)
fgx=1dgdicost. 3« 70 & v s iim (D)
@==O0 == =% . asale e s wCell)
U=gtt—6,(Ty) s~ v oies a L8)
In this work an investigation of the accuracy of this method is sta-
ted, the best time for the observations is found out, and an example of

~ working up the results of the observations by means of this method
is given. : <
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TPY1bl BEJAPYCKATA CEJIbCKATACNAIAPYATA THCTBITYTA
TPYJibl BEJIOPYCCKOT'O CEJIbCKOXO3SIMICTBEHHOI'O MHCTUTYTA
ANNALS OF THE AGRICULTURAL INSTITUTE OF WHITE RUSSIA
TOM VII (29) . 1938 : Ne 4

H. H FABIIEBHY

[MoTeHuHOMeTp AJS U3MEpPEHMS MaJbiX
JIEKTPOJABHIKYIIHX CHJI '

Lleab HacTOsimiefi paGoThl 3aKAOYALTCS B TOM, 4YTOOH MONYYHTH
npubop AJS H3MEpeHHs a.-A. CHJ, KOTOPHIH, YAOBJAETBOPHS MNOCTABACH-
'HOW CTemeHH YYBCTBHTEJAbHOCTH NMPH OTCYETE, WMeJ Obl MHHHMAJbHbIE
pasmepel. * '

ToxoM AJS KOMMNEHCAUMH 3JEMEHTa CAYMXHT TOK, TIPOTEKAIOWHA B
MocTy BHTCTOHa M M3MeHsOWHHCA MO CHJE B BaBHCHMOCTH OT mnepe-
JBHIKECHHsI MOABHXHOIO KOHTaKTa NO CTpyHe.

a5 onpepeneHus HanpsiKeHHsl HA KOHIAX MOCTa MHOIO MOJAYYEHO
CAenyioulee ypaBHEHHE:

r; —(r; 1) u

€ = . 1 roi....(l),
tu?—-(r; — 1 —1;) u— [wro4r1; (r; 4 1) =

rje f; U r,—CONpPOTHBJEHHs BeTBeH MOCTA, Ip—CONPOTHBJACHHE CaMOTO
MOCTa, I—CONPOTHBJACHHE CTPYHB, W==T;~ I3+ I, U—TI€ePeMEHHOE OTHO-
WIeHHe AJMHBL JEBOH YaCTH CTPYHH JO TOJABHXHOrO KOHTAKTa K JJIHHE
BceH CTpPYHBH, i—CHJIAa TOKa, MNPOTEKAUIero yepes CHCTEMY MOCTa, Ofi«
peneJsieMas aMnepMeTpoM. _

) Ypasuenne (1) sBAseTCA CNpaBeiNMBLIM B TOM CJayyae, ec/id TOK
_ TeyeT B HANpPaBJCHHH OT BepxHel TOUKH MocTa K HHxHed.[lpu mampas-
JeHHH MPOTHBONO/IOKHOM 3HAK yPaBHEHHS MeHseTCs Ha O6paTHbHIM.

U3 ypasuennsa (1) BuMAHO, YTO € €CTh HEKOTOpas (QyHKUu# OT U, -
ep= f(u), mpuuem ypaBHeHME 3TO NpeACTaBJseT COGOI0 KPUBYIO JHHHIO
H, CAEIOBATENbHO, €y HE H3MEHSETCs NPONOPUHOHANLHO C H3MEHEHHEM U,

Ycnopus, 4ToOb KpHBasi, BhipajkeHHas ypaBHenueM (1), CkoJb yroasno
6/u3K0 NpUOAMKANACH K MPAMOMH, ONPefensioTes CJAeAyOUHM 00pasom:

S e
npu u = s a- f(u)y=0

npu u = 1 (MakcHM. 3HaueHHE)

£ (u) = faas fei =b

£ — Ty + [wr0 +r1 (rz -+ r)—r—]

B cucreme KOOpAMHAT MMEEM TOYKH; M, (a,0)u M, (1,b). das Toro,
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YTOGH STH TOUKH npHHAAeKaAN fipaMoit, Heo6x0xuMO, uTOGHI onpe-.
JAenuTeanb _

' ey -1 \
a 0 1 =0 :
S e |
u--1 €—b 0 u—=1 e, —b
HIH a—1 —b 0 | = i b =)
1 b 1 e 2 '
Iy
Orcrona, mu6o 1t — 1 =3 — 1 H=a= >
= I+ 1,
ﬂﬂﬁoeg—b=—b 'Eo=0.
Ho ey =14 iy, rae ip—cuaa TOKA, NPOTEKAIOWEro B CAMOM MOCTY.

Caenosarensho, 4To6uw ypashenue (1) npeacrasasno npamyio aunmuo,
HEO6X0AHMO, 4TOOH Iy iy = 0. To —NOCTOSIAHAA BEAHYMHA, |,—NepeMeHHas
H BHIDAXACTCS MOPANKOM HECKOAbKHX MH/IHAMIEP.

YMeHbIasg CuAy TOKa B uenw i, yMeHbUlaeM ¥ i, 10 BeJHUYHHEI
KOTOpas MOMET yHOBJETBOPUTHL NOCTABACHHON TOYHOCTH H3MepeHus
PASHOCTH NOTEHUMAJIOB HA KOHNAX CONPOTHBJEHHA [,

C Apyrofi CTOPOHH, NpH 3agaHHOM Haubo/IbIIeM HANDSMEHHH, KO-
TOPOE AO/KHO GHITH B MOCTY, CHJAa TOKA He MOJKHA GLITh MeHbIIe
onpeneseHnoli Benuyunnl. [TostoMy aast i AOAKHO 6bITH OTBHICKAHO, B
3aBHCHMOCTH OT HauGoabliei U3IMepAeMOH 3.-1. C,, HAMMEHBUIEE npe-
AeJIbHOe 3HAYeHHe.

M3 ypasuenus (1) naxomum r,. ITocse npeo6pa3osanuil r, onpene-
JHUTCH ypaBHEHHEM:

(r + rz — ru) (r; 4 ru) 9
i ; - - . . L - - I( )
—T [(rl ~+r)u —r,]-—-w

€9 .

AT0 ypaBHEHHE JAaeT BO3MOMXHOCTE ONpefe/iTh Ha CTPYyHE TOUKY,
B KOTOpO# NpH 3aJAHHOM Hamepex HaHGOAbIIEM HanpsXEeHHWH B MOCTY,
conﬁomaaeﬂue CamMoro mocra o6pauiaercss B 6eCKOHEYHOCTD, E

pu BhIGOpE TOYKH Ha CTPyHe, B KOTOPDOH pa3HOCTh MOTEHLHANIOB
6ynet nHanboabled, HEOOXOAUMO, YTOGHl TOYKa, B KOTOpO# ro npu 3a-
AaHHOM HanpsuKeHnu obpamaercs B 6eCKOHEYHOCTh, HAXOAHAACh MEeXay
TOYKOIO HYJIsI H TOYKOIO HaHGOABINErO HanpsKEeHHs.. :

fo = QO NpPH YCJOBHH, HTO
ri [(r;-}-r,) u—r;J weg=0,..,..(3),
TA€ €,—MaKCHMa/lbHas PasHOCTb NOTEHUMAJNOB HA KOHIAX MocTa.
Hs ypasuenns (8) naxozum u:

Imit+we,  rnid(m+n4r1)e
ri(n+4r) I (ry+r) i

_'_;_; 11y i+ (r; 4 15) egfre, e + % s eo =
t(n4n)i L+1 ri ()i

Ip =

—

u =

60



T e [ 1 FFE 1) : _
=‘Hﬁ3§+igﬁf+7?FE) ..... s e )

[TycTs pauHa CTPyHH OAMHAKOBOro nomnepeynoro ceuenus I Iy u l—
_DTPQSKH €€ B NMOJOXEHHH JBHXK4, Korja TOK B MOCTY YpaBHOBEIIEH.

Torza— —-t e g e e A 1

Ecau nanpswenue axkymyastopa E ¥ cdna paspsaasoro Toka i, TO
- CONPOTHBJIEHHE CHCTEMbl MOCTA NPH YCJAOBHHM, YTO B MOCTY HET TOKa,
.:' Oyner pasHO g Tak xak o6lee CONPOTHBJIEHHE BETBEH PABHO I;-ry,
_\"ro MOXHO HAaNHCAThL ypaBHEHHE:

1 | %
r,+r,+_=_f"' .......... (6)

Ypapuenue (5) Hanumem B TAKOM BHJIE:

iy e [ 5 Iy L

1
= . Orkyna = =
htn o L4k N nFL  AGER nl
[Moxcrapasia B ypasueuue (6), moayunm:
) 1
oL I e e S
r;l .{ I B
HJIH
I ri—E Erl,
. e OTtkyna r, I (l—E)
HAH
b
e — B e L E T s R
b5
TouHo Takxke MOXHO NMOJAYUHTB, Y4TO
2 /
20
I‘ o E L] L] - - 9 " v 8 e ¢ - - (8)

CxaapuiBasi - ypasuenuss (7) wu (8) wu umes Beuay, uro lL41=l,
MNONYUYHM: " ;

-

-

ﬁ+&m—ﬁﬁ—.: ..... e i Ad)

O T | T T e TR Wy =Y e 1 e
-

[ToacraBasa 9TH 3HaueHus AAs 1; U I -1, B ypasrenue (4), umeem:
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NPT

e %'E,(i-.--"?_) b i-—.—g-"
0 = I +.el'l = 5 r

(i—--g'—)E i r E
T

11 eoE+ri—E_ 11 & i
RN et

Oxounyateasno AMs TOYKH, B KOTOPO#A ry, = oo npu uanﬁonhm_'eu
SHAYEHHH eq - 3 :

=% 3
= —=-" e ok RSN 311

= L (10)

Haiizem reneps npeges ans cuam paspsasoro toka i. Conporus-
JEeHHsl BeTBeH MOCTA BCerja HaXOAATCH MEX1y €060 B NPONOPIHO-
HA/IBHOH 33aBUCHMOCTH, KOTOpas ONPENE/SIETCHA H3. OTHOMICHHS OTpe3-

KOB CTPYHH mpu paBHOBecHH Mmocra. [TycTb r, — kry. Torna suamenatenn
YpaBHeHus (2) moxiuo NEPENHUCATh B TAKOM BHUJE:

—ei—o I [(rl + kry) u— 1‘1] = (r; kry 1),

Tak xaK r, RoMKHO mpexcTARAATH coGOI0 BNOJHE OHPEACACHHYIO

BeJHYHHY, TO NpeAbayiee BHPaXeHHE 06513&1‘@.!'_{5;}10 BOJKHO OBITh
HHCJ/IOM NTOJIOXKHUTENABHLIM, T, €.:

‘é.‘ r [(fl + kry) u — 1'1] — (r1 + kry 4 1) >0,
HAH

?i-rl [(k+l)u——1]> nk+1)+r,
0

HAH

1 2-2;r[(k+1)u—-1]—fk+l)}>r e (11)

Orciona, . k. BLIDAXEHHE, 3aK/II0YAIOWIEECT B (DUTYPHBIX CKOGKaxX
€CTb YHCJIO NMOJOXHTEJbHOe:

;l; r [(k+])u——1]—(k'+1)>0:

o k) u —1 (k+1) e
NSNS L il (k+Du—1"
HaH - :
1> =
e 1 S O e e e e (12)
r(uﬁk—i-l)
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Mocaedriee smpaxénné npencfasaser co6010 npénei HaHmeHblel
BENMUHHL TOKA B 3dBHCHMOCTH OT B3STOr0 HaubOJbWIEro HanpsKeHus
B MOCTY — €y, COTNPOTHBJAEGHHS MPOBOJOKH — I H BHIOPAHUCH TOUKH
Aaa ey—u.

Onpeaenus 1o Hepaseucrsy (12) caay rtoxa i, MoxeM 10 Bwpa-
aennto (11) mafiTu npenea -Aaa CONPOTHBARHHH Iy H I

LU G b o L 3 ety

I'lyc*rbeir[(k«l-l)u—-l]—(k-}-l):::c.

0

Toraa no HepaseHcTsy (11) Hmeem: ne>r
r1>—2—...............(13)

Onpeneaus u3 (13) r;, u3 COOTHOWEHUS 3 = KI; HAXOLHM T,
B uacTHOM cay4ae, KOraa r, = ry, k =1, nepasencrsa (H) n (12)
| nepenHyTesl:

4

n {—‘—r(zu—l)m2%>r Ela=k s 0y
ey :
€9
‘>_r LT e
?)
Touno ragme:
r‘>cL, . . (139, rae c;=%—°r(2u—l)—-—2.

Taxum 06pasoM, UMesa CTPYHY OnpejesedHOro COMPOTHBJAEHHd [ C
OAMHAKOBHIM NONEPEYHbLIM CeYeHHEeM H 3HAA Hallepen H3MepseMyio MOoTeH-
LLAOMETPOM 3.-Ji. CHAY, MO NPHBEACHHHIM (OPMYyJaM MOMKHO PacCUHTaTh
CHAy PaspsiHOTO TOKa W COMNPOTHBJIEHHA BETBeH MOCTA Iy, Ty, To C. TeM,
yTOG6H NPOU3BOAMTH M3MEPEHHs C MOCTABAEHHON TOYHOCTLIO.

[loctaBuM Teneph 3ajauefl CKOHCTPYHPOBATh NOTEHUHOMETD Tak,
yTo6bl OH HMeJ BecbMa He6OoJbUIHe PasMepsl, Obll JEerKko nopTaTHBeH
W VIOBAETBOPAA B TO )K€ BPEMs NOCTaBACHHBIM TPEGOBAHHAM A
OTCHETa.

B KauecTBe NpPUMEpPAa MOMOXKHMM, YTO HEOOXOAMM HPHOOp AJs H3Me-
penus 9,-4. cua a0 1000 we. Or 0 no 500 me, ymoTpebasemas mKaaa
aas pH, M3MepeHHs npOM3BOAATCA C TOYHOCTbIO A0 1 W8, mpHueM
nepeMelieHie ABHXKKA HA OAHO Je]eHHe mKaiu B 1 MM JIOJKHO COOT-
BETCTBOBATH M3MEHEHHIO 3.-4. ¢, Ha 1 we, u or 500 no 1000 wxs c
TOUHOCTBIO JO 2 M6, Ms wKaas otsewaer 2 we. Hago ckasatp, 4TO
Jesenne 1WKads B 1 #s npeacTaBasier co00i0 CPaBHATEABHO GOJBIIOH
npomexyrtok. O moxer GuTb CBOGOAHO pasjesieH nOMNOJaaM, 4YeM uyB-
CTBHTEABHOCTb Npubopa B TOM M APYroM Cay4ae yBeJHYHBAeTCs BABOE.

Kak u3BeCTHO, YyBCTBHTeAbHOCTH nmpubopa ans usmepenus pH ¢
TOYHOCTHIO A0 | M@ sBAZETCS AOCTATOYHO BHCOKO#A. Kpome TOro,
NOCTABHM YCJAOBHEM, u4TOOH IIKaZa npubopa, a BMecTe ¢ TeM H pas-
Mepbl ero, umeaa AAHHY 250 4,

[lycth uMeeM KaiuGpUPOBaHHYIO NPOBOJAOKY, AJAHHOK B 1 Merp, C
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conmporusacHueM r. BuiGepem na Heft Touku AAst Hyas uw 250 me, xo-
TOpHIE HAXOAATCH ONHA OT APYroit mna paccrosinun 25 em. drta uacrs
NPOBOJOKA B 25 €M BBIHOCHTCH Ha Hikany, a KOHUBI € o6eHx CTOPOH
CBOpAuHBAOTCA B Katymkd. COOTBETCTBEHHEIM 06pa3oM noacYHTHIBAEM
CONPOTHBACHHA AJSA Iy, Iy H Iy.

Takum o6pasom, noayuunan lIKany, Mo KOTOPOH MOXHO NPOH3BO-
AHTE oTcuer oT 0 o 250 me u, — 0 y — 250 wme.

Ocrasass npexuion BEAHYUHY NS T, OTHIEM HOBhHIE ConpoTHaJe-
HHA JUIS Ty M To, IDH aBTOMATHYECKOM MEPEKMIOYCHHH HA KOTOpHe B
TOYKE U, PasHOCTb MOTEHLHANOB CTAHET pasHo#i 250 wme, a B Touke
1;—500 we,

Tak xax conporuaenue mocra fo MOJKHO OCTAaBATbCs HEH3MEHHBIM
KaK aas 250 wme, tak wuw jpas 500 46, TO, npupaBHuBas BHIDAXKeHHs
AJMA To ADYT ADYry, MOJY4YHM ypaBHeHHe, W3 KOTOPOro MOXHO ofipeje-
JIUTh HOBOE COMPOTHBAEHHE AR Iy

SRS (i 2/ Yot {1V (B o))
lrf[(ra‘f'rz) “l""rl]"’(rl + 124 71)
€o

(r + 15 —ruy) (r; - ru,)
;‘ir r [(r. + 1) 1y — r;J =M+t

0

{—

TR

. L
B stom ypanuenun aas magroro cayuas e, = 0,25 v, e,=05v.

Onpeneans u3 sroro YPABHEHHs] HeM3BECTHO® Iy H I0JCTAaBHB ero
B OLHO H3 STHX BHIPAXENHM, HAXONHM rg.

Teneps npu nepexouennn na HOBLI€ COMPOTHBJAEHHS NO IUKaJe
MPOHSBOAATCA OTCUETHE-OT. 250 no 500 we. :

HeGecnonesno wumers B BHIY, 4YTO I; FHPHOJAH3HTENBHO MOMKHO
ONpeAeqHTh H3 COOTHOMIEHHS CONPOTHBACHHH BETBEH MOCTa H OTPE3KOB
CTPyHbl. B npusenennom cayuae TOUKY HyJasi HeOOXOAMMO OTHECTH OT
NPEXHEeR HYA€BON TOYKH BACBO Ha 250 mm. 13, Iy 1 1o usBecTHEL I, onpe-
ACIAETCA H3 YCAOBUA DPaBHOBECHS MOCTA.

M3 ypasnenns (1) BHJIHO, 4TO €; NPONOPUHOHAILHO CHJIE TOKA i.

Orciona, yseauunsas ero CHAYy B JIBa pasa, MOXHO Ha TOH xe
WK3N€ UDOH3BONHTDL HSMEPEHHS 9 -/, CHJ, B nepsoM cayuae or 0 go
500 a6, 80 BTOPOM — OT 500 o 1000 ae. il

XON BHIYHC/CHHN MONHO BUIETH U3 CAeNYIOUIero pacuera.

[Tpeanonoxum, uro NPUGODP PACCYHTHIBACTCS A/S M3MEDEHHS 3.1, C.
ot 0 10 250 w4, 3atem npu mepeksioveHHH OT 250 no 500 we.

Taxum 06pa3om, nan6oabmue HaNpsKEHHA B mepBoM cayuae 0,25 v,
BO 2:0M — 0,5 v. : - _

. Hyers anuna crpynsi paBHa 1 wmeTpy c conperuBieunmem 20 cur.
Pacuer 6yaem sectn TaK, YTOOH 1 4. miKansl oTeewan 1 #a.

BuGupaem coorsercTBeHHO TOuKH nyas. Ias 250 me ycranapan-
BAEM ee Ha cepeauHe CTPyHH, aas 500 46 BieBo Ha 250" mm.

Hrax, 1! = 500 ma. 1," =950 mas, -

Yro xacaercs Touku INKane, B KOTOPOH B MocTy OyAayr Hau-
Goabiune Hanpmkenus 250 u 500 M8, TO OHA JHOMKHA HAXOAHTHCS
BIIpABO OT myast Ha 250 wum, 1. e. Ha 750 ss OT HaYand cTpyHe. Takum
o6pasowm, u = 0,75. bk i £ ' :

Ornimem toukw, B KOTOPHIX NPH 3alaHHOM HauboJBLIEM Hanpsxe-
HHH COMPOTHBAEHHE CaMOr0 MOCTA o6painaeTcs B GECKOHEYHOCTS.

g 'L ki L
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Us ypanenust (10) umeen:
fes llF € ¥ o= l-l" eﬂ
ST N e il B
rae ep pasuo 0,256 u 0,56 v. E—nanpsikenue akkymyastopd, KOTOpOE
BO3bMEM DPaBHBEIM 2 V.,

4500 02

= O+ 222 054 0,125 = 0,625
w =250 % — 0254025 =05

T. K. u ecTb OTHOWIEHHE OTPe3ka CTPYHH KO BCed ee AauHe, T0
OTCIOAA PACCTOAHHS 9THX TOYEK OT HAayana CTPYHH X; H Xz Oyayr:

X, = 1000, 0,625 = 625 mm; %, = 1000.0,5 = 500 4 #.

B Tom u apyrom cayyae 3TH TOYKH He BBEIXOAAT 38 Tpeaeasl IMpo-
(MeXyTKa Mexay 0 H MakCHMaZbHBIM HANPSHKEHHEM. X, ==0625 Haxomurcs
‘B npomexyTke (500 mm—750 mau) x; = 500 mexay (250 mmu—750 M),
MOYEMY COMPOTHBAGHHS MOCTA Ty HMEIOT BIOJHE ONPEeAEACHHYI0 BeJH-
UHHY.

[Mpoussesem cHayasa pacyer wmkaasl Ha 250 me, 1y =1,. Toraa no
#ep—ay (12') cuna Toka i onpeaennTca:

0,25 == =2
Bo3bMem cuay Toka, pasnyio 80m A, i = 0,08 A,
H3 nep-sa (13') onpeneasem ry. 14 >_Cr_
1
0,08

095 .20(2075—1)—2=032.20.05 —2=12. -

Cy ==
-

RS %:16,7.

Hmeer sHauedue noxobpats r, U I TAKHMH, 4TOGK CONpPOTHBJAEHHE
fo He GuI0 OocobeHHo pequko, B arom caydae Hanbo/ee BLITOAHBIMH
conpoTHBAEHUSIMH JIISL Ty U Iy OyaeT 42 oma. '

Hrak, umeem Tenepkb:

ey = 025, u = 0,75, r-=20. i — 0,08, El’ =032, 1, = 1, =42,
0
n+n=8i w=r+rn+r=104

Ocraercss onpenesuTh fo.

IMoxcraBuB 5TH 3HAYEHWS B ypaBHenue (2), HaXOAMM:

. _(20442—20.075) (42+20.0.75) _ 2679 _ gq 105

¥ 0,32.20 (84.0,75 —42) — 104 30,4 :

Co6pauHniit 10 cxeMe mUpuGOp AOJNKeH JaTh MNPH TNepeMelleHHH
ABMKKA DO 1IKajse PasHOCTH norexnpuano or 0 xo 250 .me.

Has toro, yrobbl y6eauTbCss B TOM, 4TO OH YJAOBJIETBOpPAET YKa-
3aHHO#l TOYHOCTH OTCYeTa, TMOJACTABHM BCe 3Hauedusi B ypasuenue (l).
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caymuTe aaf orcuefa secbMa MaaniX 3.4 CHia, xakue AdIOT TepMOsJe-
MEHTH MDH H3MEPEHHUH TeMNepaTyp. YNOTPeGHTENBHLIE TEPMOI/JIEMEHTEL:
MeAb—KOHCTAHTAH, MeJe30—KOHCTAHTaH, HHKKeNb—HHKKeIbXpoM H Ap.
PR U3MEHeHuY TeM-phul A0 1100° aaloT 9 -A. €. nopaaka N0 50 mz. ¥Ymetb
IIHB CHJAY TOKa B 5 pas 1. €. A0 12 MA, 1m0 TOH XKe uikaje MOMHO
Npou3BOAUTH OTcuersl OT 0 a0 59 #8. Tenepb. 5 Jem. MIKAJB OTBEYAIOT
1 w6 T. K. AejeHHE B OAHH MAt MO¥KET ObITh pasjie/eHo 1nonoJaam, TO,
CIeAOBATEALHO, H3MEPEHHS MOXKHO NPOU3BOAHTE C TOYHOICTLIO J0 0,1 43

Jlna TepModseMenTa: MAaTHHA—MJIaTHHODOLHi, KOTOPLIf AdeT BO3-
MOXHOCTb NPOM3BOAHTL H3MepeHus A0 1700° u a.-A. C. KOTOpOro mpH
aTOH Tem-pe paBHa 178 wme, OTCYETHl MOTYT ObLITH NPOH3BOAHME C
ToYHOCTBIO 20 0,05 Mma. :

B camom fese, yMeHbHB cuay Toka B 10 pa3, mo uKane MOXHO
NPOH3BOAKUTL M3Mmepenns oT 0 f0 25 mé 1 mu wkaasl otsevyaer 0,1 Mg
# 0,5 mm ee—0,05 we. -

Takum 06pa3oM, OAUH H TOT K€ MOTEHIHOMETD MOMKeT CAYXHUTb
AA5 pasHeIX ueseit. MOXHO NMO/Mb30BATHCA B HWHMPOKHX Tpeiesax OLHOI
wmxanoit or 0 xo 500 ms uau paxe or 0 mo 1000 me ecam He Tpe-

6yetcs Goabuwoil TouHOCTH orcuera. Hao6opoT, MOXHO BCerja MOBE-

CHTb TOYHOCTb H3MepeHHus. DTO, KaK BHAHO, AOCTUraercs auGo mnyTeM
NepeKNOYEHHs HA APYTHE CONPOTHBJAEHHH, JMOO NyTeM H3MEHEHHS CHJbI
TOK4, KOTOPYIO MOXHO yBEAHYUBATH HJH YMEHbLWAThL COO0DPAsHO C Tpe-
GoBaHuAMY H3MEPEHHS.

Oco6ennocTs npubopa 3aKkA0UAETCA HE TOJBLKO B TOM, YTO OH JAaer

BO3MOXHOCTh B 3daJaHHLIX Tpeaesax MNPOH3BOAHTHE Jiobsie  H3MepeHus

npH wkase B 25 esm uaA¥ Kaxe Mewbine. Becbma BaxHsIM fBJASETCA TO
00CTOATENLCTBO, UTO M3MEPEeHHT 3.4, C. HA HEeM NPAKTHUECKH He 3dBH-
CAT OT TeM-PH KaK OKPYXaiouleh Cpeisl, TdK ¥ OT HATPEBAHHT TOKOM,
NPOTEKAOUHUM B €ro Lend, DTOT BOMPOC A0BOIBHO MOAPOGHO paccMoT
peH MHOIO B npeanayiied padore. . :

B sakJioueHHe, CHHTAK HEOOXOAMMBIM BHIPA3HTh OG/AaroAapHOCTbL Me-
xanuky kadeapd duankn . ©. BaayasuyHy, KOTOpHil BCe Bpemsd
noMOraji MHe NPH M3MEPEeHHAX H H3POTOBHJ NpuGOp.
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N, KAVZEWITSCH

Potentiometer fiir Messungen schwacher elektromotorischer
Krifte |

Vorliegende Arbeit hat den Zweck, einen Apparat fiir Messungen
schwacher elektromotorischer Kriite durch Kompensationsmethode zu
liefern, der bei angegebenem Genauigkeitsgrad der Abzdhlung minimale
Dimensionen hatte.

Als Grundlage fiir die Erhaltung eines kompensierenden Stromes,
wird der Strom angenommen, der durch die Wheastonebrlicke - stromt
und sich in seiner Stirke mit einer Versetzung des beweglichen Kon-
taktes lings der Saite dndert. Die Spannung an den Briickenenden e
wird durch eine Gleichung bestimmt, in der e, = f(u), wo u das wech-
selnde Verhaltnis der Linge des linken Saitenteils bis zum beweglichen
Kontakt zur Ldnge der ganzen Saite bezeichnel.

In Abhdngigkeit von der maximalen Spannung werden die Wider-
stinde der Arme und der Briicke selbst bestimmt. Bei einem verschieb-
baren Kontakt verandert sich dann in der Briicke die Spannung .von
Null bis zur angegebenen Grosse.

Bei einer Umschaltung auf andere Widerstinde kann man nach der-
selben Skala doppelt so grosse Messungen elektromotorischer Krafte
ausfahren. Ausserdem kann man bei einer Abanderung der Stirke des
Entladungsstromes auch die Grosse der Spannung verdndern.

Eine Eigentimlichkeit des Apparates ist, ausser seiner Kompaktheit,
auch noch der Umstand, dass Messungen elektromotorischer Krafte prak-
tisch nicht von der Temperatur der Umgebung, wie auch vom Erwdrmen
vermittels eines Stromes, der seinen Kreis durchstréomt, abhangen.
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TPY/ibl BEJIAPYCKATA CEJIbCKATACHAJZAPYATA IHCTHITYTA
TPYJIbl BEJIOPYCCKOTO CEJIbCKOXO3AUCTBEHHOTO MHCTHTYTA
ANNALS OF THE AGRICULTURAL INSTITUTE OF WHITE RUSSIA
TOM VII (29) 1938 N 5

Hovw, E. I'-. TAPYEHERO

Boiuuciienne monpaBoK 3a LEHTPUPOBKH
U peayKuuu

§ 1. O6wue coobpakeHusi 0 TOYHOCTH H3MEPEHHS SJIEMEHTOB
NPUBEJCHHA H O BHIYMCAECHHH NONPaBOK 3a HMX.

B macrosmei pabore pasOGupaioTcsi BOMPOCH O TOYHOCTH Onpejme-
JEeHUsl SAEMEHTOB NPUBEACHHH, BHIYMC/AEHHA TNONPaBOK 3a NPUBEAEHUS,
M npuaaraioTca TaGaMObl, 3HAUYHTENbHO oO0Jeryaioniie BHYHCAEHHE
NONpaBoK., '

Omnpeneanenue 31eMEHTOB UEHTPHPOBOK ¥ PEAYKUMK M BHYHCJIEHHE
3a HHX NMONPaBOK JOJIKHO MPOU3BOAHTHLCH C MOJHBIM KOHTPOJAEM H HEOO6-
XOJAHMO# TOYHOCTBIO, TAK KaK OWMWOKH B STHX 3/JeMeHTaX HJH Hemnocra-
TOYHasi TOYHOCTH HX ONPEJENeHHS MOryT AHHYJIMPOBAaTh BCIO BBICOKYIO
. TOUHOCTb YFJAOBHIX HaGAlONEHHA. Yrab, MpUBEIEHHEIE K LEHTpPaM reoje-
‘- 3MYECKHX 3HAKOB, MOMKHE ObITh He rpydee H3MEPEeHHHIX YIJAOB.

[TonpaBku 3a npuBeJeHHA HYKHO BHIYHC/AATL C HEOOXOXUMOH M no-
CTaTO4HO# TouHOCTHIO, He TOAbKO HAa mpakTHKe, HO H B JHTeparype
YacTO MOXHO. BCTPETHTH INpPHMEpH, KOTAa BHLIUHCJAEHHE TIONpaBoOK 3a
NPHBEJACHHS NMPOHU3BOAUTCH C H3AHIIHEH TOYHOCTHIO, HYEM CHJIBHO YCAOXK-
HAEeTCA mpouece Buyucaewus. Hanpumep, B knure C. B. Illupokora
~AMEpHKAHCKHE METOAbl reose3nueckux pador* Ha cTp. 158 npHBOAHTCH
npumep, rue npu e, = 0,031 # (e,—paccroynne OT NEHTpPa 3HAKA 10
NPOEKIHH BH3MPHOH 1EH) TNONPaBKH 3a PEAYKIHIO BBHIUHCAEHH C MHO-
MOIIBIO NATH3HAYHBIX TaGJanL JOrapudMoB, KOrja B 3TOM Caydyae coBep-
IIeHHO AOCTATOYHO OHJIO NMOJAb30BaTHCH TPEX3HAYHBIMH TabJHMIAMH J0Ora-
pudmos. B kuure O. I', Huru ,leonesns aas ru[pOTEXHAKOB H CTPOM-
teaeh, 4. 1II, cTp. 119, npn e =10,08 i, nonpaBku 3a NPHBEAECHHUS BHI-
YHCJAEHB! MATH3HAYHBIMM TabauuaMHu JorapudmMoB M HadgeHH € Tpems
3HayalUUMH UUPPaMH, KOTAQ MPH TAKOM 3HAYEHHH € TNOonpaBkH GyAyT
HMeTh He 6OJbUIE OAHOM BepHOW 3mavamed nudphbt.

Jlerko noxasaTh, 4TO YHCJAO BEepHLIX 3HAYAlMX HHP B MONMpaBKax
3a NpUBELEHHs He MOXKeT OHTh GO/bIe YUCAa BepPHLIX 3HaYamHX LHP
B 3JeMeHTe NpHBeneHns e. YroOw He 3arpoMoKiaaTh Npoiecca BHYHC-
JIeHHS NONPaBOK H3JHIUHUMH HH(PPaMH M, BMeCTe C TeM, 4TOOH He BHO-
CHTb MOTPRIIHOCTEH NMPH BHIYHUCJIEHHH, HYXHO BO BCeX KOMIOHEHTax
dopmys, M0 KOTOPLIM NMPOH3BOAMTCA BLYHC/AEHHE, OpaTh 3HaYamuMX nudp
bonbile Ha OAHY, YeM HX €CTh B 3JEMEHTaX € H €; UEHTPHPOBOK HJIH
peaykuui. Tlpn BHYHCACHHHM NMONPABOK MO JOrapHdMam Hajo MOJAb30-
BaThCA TabauLAMH JOrapH(PMOB CO CTONBKHMH 3HAKaMH, CKOJNBLKO HMeeTCd
sHayamMx mudp B e uam e;, uau npumesuts Tabauusl gorapudmos c
OAHHM 3aNACHBIM ACCATHYHBLIM 3HAKOM.
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JeHUs 3JEMEHTOB HEHTPHPOBOK M PEAYKIHH, HANpUMED, rpaduueckuit
HenoCpeACTBEHHbIH CNOCOOHL.

Ipu HENOCPeACTBEHHOM ONpPEeAC/NEHHH S/CMCHTOB npUBEfCHHA Lese-
c006pasHO NPUMEHATh TAKOH MpHEM. [Mepex HabaofeHHEM HA JAHHOM
NyHKTe UEHTP 3HAaKa BEHIHOCHTCH HA CTOMHK HHCTPYMEHTAAbHOA MHPAMHIbL
WIH, €CAH LEHTP 3HaKa, BBHIY 3HAUHTENbHOCTH e, Ha CTOJTHK HE 1o-
NONA/AeT, TO €ro NPOeKTHPYIT Ha JAOCKY, YKpPeNJeHHyio Ha nepHiax
noMocTa JJisi Hab.aiojarteasi, NPHMEpPHO, HAa YPOBHE CTOJHKA. ITogae sToOro
npuGAN3UTENbHO HAMEYAIOT MECTO /A yCTaHOBKH HHCTPYMEHTa M Hepes
BHIHECEHHBIHl HEeHTp HA KakoH-HUOYIb [OCTOAHHLIE npeaMeT MeCTHOCTH
HJH, B KpaHHeM cayuae, Ha CHenHa/jibHO BHICTABJAEHHEI KOA npouyepuh-
BAIOT JHHHIO B HANPABIEHWH, T TNpeAnojaraercs caenatbh yCTaHOBKY
uHCTpyMeHTa. HMHCTpyMeHT YCTaHaBJAHBAIOT HA TPOYEPYEHHOH JHHHH.
JIHHUIO MPOUEPUHUBAIOT C MOMOUIIO HFOJIOK HJAH POHKHX reosaef. Ilpu
TmaTeqbHoll paGore omubka B MpOYEpUMBAHMH HANpaBJeRHs HE BHIfiIeT
3a npejaenast 1—2/, 4TO BNOJIHE AOCTATOYHO NpH € < 1 merpa. B TakoMm
cayyae yroa © moJyuyHTCs KaK pasHOCTh OTCHETOB Ha HayaJAbHBIA MYHKT
¥ HA MOCTOSHHBIA NMpeAMeT MECTHOCTH, JEKAIIHH HA JUHHH, COEAHHAIO-
efl AT 3HAKA C HEHTPOM HHCTpymeHTa. Paccrosiime OT HEHTPAa HH-
CTPyMEHTa Z0 HEHTPAa 3HAKA TaKke H3MEpPAETCs HenocpescTBenno. B
GOJLIMHCTBE CAYYaeB MPeACTABASETCH BOSMOXKHBIM HEHTP HMHCTPYMEHTA
. YCTAHOBHTH B LEHTPE 3HaKa, BHIHECEHHOTO Ha CTOJHK HHCTPYMEHTa LHOH
nupaMHAbl. B MepBOKAACCHHX TPHAHTYJASUHSX TPH XOPOWO OTCTPOCHHBIX
re0Ne3HUECKHX 3HAKAX OCh (OHAPA HJAHM TeaHoTpona Jayyuie COBMEIATH
¢ MeHTPOM 3HaKa, KOTODHIf TPEABAPHTEAbHO JO/XKeH OnTh BHHECCH HA
CTOMMK AAs YCTaHOBKH WHCTPyMeHTa. Pasymeercs, UTO S/EMEHTH MpH-
BeleHUH NO/KHE GHTh M B 3TOM CAy4Yae ONpeJeNEeHbl HE MeHee JByX
pa3: TpH HAG/IOJCHHK H NMPH BTOPHYHOH YCTAHOBKE reJHOTPONA HA JaH-
HOM NyHKTe. ECAM e b0 MPH HAGMIONEHUH CAYKHA UHJAHHAD 3HAKA, TO
3MeMEHTH PeAYKIHH TaKXKe CAeAyeT Onpeie/siTh rpaguuecKkum M HEMO-
¢pencTBeHHbM crniocobamu. JliA HENOCPEJCTBEHHOTO H3MEDPEHHA yraa O
Ha JMHWH, COEAMHAIOMENH NEHTP 3HaKa C BH3HPHOH Ne/bI0, CACAYET ycTa-
HABJHMBATbL BeXy M yroJ O uaMepaTh TEOJAONHTOM MEXKIY BE€Xo#H ¥ Ha-
4aJbHbIM HanpaBJeHHEM.

Vroa © MOXHO BHIYHCAATH MO M3MEPEHHHIM TpeM CTOpPOHaM BCHO-
MOTaTeNbHOr0 TPEYroJbHHKa, B KOTOPOM OJAHOH CTOPOHOH JIO/IKHO 6HITh
e,-NpH 4YeM TPETbs BepHIMHA BCIOMOTATEJIbHOrO TPEYrOJbHHKA [0/KHA
GuiTh HafJeHa HA AWHHH MHCTPYMEHTAJbHO, ecau e > 1 i

TounoCTh oOnpeje/]eHus MNONPaBOK 33 UEHTPHPOBKM H PELYKIHH,
raBHBIM 00Pa30M, 3aBHCHT OT TOYHOCTH ONpEeAeJeHHs S/AEMEHTOB IMpH-
BeJlCHHH € H éy.

Tak KaKk NOAYYHTH PE3ybTaT TOYHEE, UeM HCXOJHBbIE JAaHHBIE MDH
1M00GHOTO POjid BRIUHC/JEHHUSX HEAb3sl, TO HET CMbICAd MPOH3BOJHUTL Bbl-
yHcAeHHE NONPaBOK C GOJLIIAM YHCJAOM 3Havamux uudp, uem Hx Hme-
eTca B saeMeHTax e H e,. Ecau, nanpumep, e = 0,235 », TO MONpaBKH 3a
UeHTPHPOBKY OyayT MMeTh He GoJsblle TPEX BepHbIX 3HAYAIIHX ‘uHdp,
BLIUHC/ACHHE TAKHX MONPAaBOK COBEPUIEHHO AOCTATOYHO-MPOMIBOAHTL IO
yeTHpex3HayssiM Jorapudmam. CTporo rosops, NHPH TAKOM SHAUCHHH &
- BHIYHC/IGHHE MOMPAaBOK MOXKHO IPOMSBOAUTL M TPEX3HAUHEIMH aorapud-
MaMM, TaK KaK MHJIMMETPH B € OyayT COMHHTE/NbHB, NO3TOMY, 4 TaK-
e M OT BAMAHHA MOTPEHOCTEH APYTrHX KOMNOHEHTOB, BHIYHCISIEMEIE
nonpasku OyAyT WMEeTh BCEro JIHIIL JABe BEpHLIX 3HaYallHX nndpH,
a TPeTbi0 HyXHO Oparth /UMb TOALKO A/ OKPYT/eHHA.
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§ 2. Boiiucaenue MONPaBOK 32 UEHTPHPOBKH W PEAYKUHH
Ha apHgMOMeTpe HAH Ha Aorapupmuyeckot auuefxe.

JAsi BHIYHCAGHMS TONPABOK 32 MEHTPHPOBKH H PEAYKIHM HA apud-
MOMETpEe H/IH Ha OCHIKHOBGHHON CUETHON JuHelke HOPMYyJy AAS BHIYH-
C/ACHHsA MONPABOK Jy4lle NMPEeACTABATH B BHAE:

v € .206265" . sn (8 - M)
(= S :

3aech mpousBeseHne e Ha 206265 mas HaHHOrO nyHkTa (npu oxHO#M
HEHTPHPOBKE) BeJHYHHA NOCTOSIHHAA, KOTOPYIO HYXKHO BHOGParh M3 npH-
JnaraeMoit tabauus 4. , ;

M3 rabanus 5 BhiGupaoren sn (0 +'M). B sto#i tabanue nams sn
BCEX OCTPLIX M Tyngx yraos ot 0° no 360° uepes 3 wmunyte. ITpu
TAKOM uHTepBaJe omubKka B yrae © npu noab3oBaHUM Tabauuel 6e3
HHTEPHOAAUHH MOXET ObiThb B OAHY MHHYTY, YTO NPAKTHYECKH CO-
BCPIICHHO HE OTPAXaeTCsi Ha TOYHOCTH BHLIYKC/AEHHs nonpaBok. [lpu
NO/L30BaHHN Tabuuuedt 5 nauubfi yroa (B -+ M) oxpyrasercs 10 OGau-
HKAHUICTO 3HAYCHUS, KOTOPOE UMEETCs B TabauLE; HanpuMmep, eCHH JaH
yroa (0 -+ M) = 150°31', o ua Tabaun Gepercs HaTypaibHOE 3HAUYCHUE
sn 150°30". IpeumyuiecTBo TabanibL 5 mepen APYrHMH TabJHLAMHU HaTY-
PalbHBIX 3HAYCHHH TPHIOHOMETDHYECKHX (DYHKUHH 34KJAI0MAETCS B TOM,

ITO OHA KOMNAKTHA W MMEeT BCe 3HA4eHHs yraoB (6 4 M), uto, Kpome

YBEJIHYCHHA NMPOH3BOAWTEJIbHOCTH PaboTh, H36ABJSET BLIYHCAUTENSd OT
OWHOOK MPU MEPeBOJIe TYMHX YIJOB Ha ocrphe. B Tabauue 5 CBEPXY
mayT yrae ot 0° a0 90° u or.180° xo 270°, B 3tOM cayuae MHHYTH
HYXHO BHOWpaTh M3 KpafiHEro JeBoro croabua. Hus YPJIOB, TrpajycHas
BEJHYHHA KOTOPHIX 3amucada BHM3y oT 360° g0 270° u or 180° ao 90°,
MHEYTBI -HYX(HO BEHIOMPATh M3 KpaHHero npasoro cronblua MUHYT.
Beluncaenust Bepyres mo cxeme, IpUBEJeHHON. B Tabauue 2.

Taba. 2
o & Hazsanue naﬁmo--_ z
= 2 N M | e+M [@4m| s ¢ r
z & JIeH. NYHKTOB
2
Hassznme nymkra: ABCOHMHO 2
6 = 0348 e, = 0,042
= weo™ =="J I8N e;p" = 8660
S =—-150%3{" 68, = 339701
1 YHOBOT e iim 0°00" | 150°31' | 33901’ 8773 ] -1-4,"03 —0,"35
2 | BrRYEHAE i 128°27' | 278°58' | 107°28’ 14670 + —4,83 0,56
3 | Tutomo . . . .. (133714’ | 28345 | 112915' | 16670 | —4"18 | ovas
4 AGpamoso « . .|| 181°311 4 332°02' | 160°32" | 21330 —1,"58 0,14
5 | KypoBckas « || 3265527 | 117°23' | 305°53' | 13330 +4,"78 —0,"53

[Mopsinok BLMHCACHHA DEKOMEHAYETCH TNPHMEHSTH Caeayioui CHa-
4813 BITHCLIBAIOT 3AEMCHTH LEHTPHPOBOK H PeyKLHH /s BCEX NYHKTOB
H BLITHCHIBAIOT M3 KypHAJOB HabuiofeHHk Bce HanpasaeHus M, axee
U3 TalaHUbl 4 BHINMCHBAIOT BCe NPOU3Be/eHHs € 206265 = ep’. B sTux
[POH3BEACHHSX  HYXKHO GpaTh 3Hauyamux HUPD HA OAHY GOJBIIE, YeMm
HX €CThb B sJeMeHTax e i e;. K xaxjaomy nanpasaenuio M npuGapas-
0T O H 3aNUCLIBAIOT HX B COOTBETCTBYIOWIEM CTOAGLE C OKpYrJeHHEeM
A0 ONHOH MHHYTH. M3 BeAOMOCTH NpeABapHTEALHOTO pelIeHHs TPeyroJap-

74

gLl sl )



HHKOB BHIMUCHLIBAIOT AJHHBE CTOPOH B MeTpax, 6eps 3HauaIUHX UHpP Ha
ofHy 6ojblie, YeM HX HMEeTCs B 3JEMEHTax npHBeneHuit e u e,. Camo
_ BRIYHC/AEHHE MONPAaBOK 3a HEHTPHPOBKH MJH PEAYKIUHH Ha apupmomerpe
NPOH3BOAMTCH TaK. _

Ha privaru apumMomMeTpa yCTAHABJAMBAETCS BeJHYMHA €p’ H  YMHO-
Kaercs Ha sn (O 4 M), B3aTHI u3 Tabauum 5.

IMonyuenHoe npoussejeHue He cOPACHBALTCH C KAPETKH, 4 JIRJAHTCA
Ha JJHHY JHHHUH S, H Ha OGOPOTHOM CURTYHMKE WMTAETCH MMONPaBKa C WJH I.
YHCIo JecaTHYHBIX 3HAKOB B YAaCTHOM NpH jJeJieHHH Ha apudmomerpe
paBHAETCA Pa3HOCTH AECATHUYHHLIX 3HAKOB JEJAMMOrO M. J@AHTEeNs, yCTa-
HOBJIEHHHX Ha pe3y/bTaTHOM CUETYHKE MW Ha pelyarax, npu 4em BO BHH-
MaHHe NPHHMMAIOTCS M HYAHM BnpaBo ot 3ansrtodl. Jas Ttoro, uro6ul He
AenaTh JHUIHUX OGOPOTOB MpPH JeJeHHH, Ha OGOPOTHOM CYETYHKE apu(-
MOMETpa, r1e NoAYy4aloTCa NONPABKH, HYXHO 3apaHee YCTaHOBHTDH 3AMATYIO.

Ilpu saeMeHTax LEHTPHPOBOK HJAH PEAYKUH € H €;, HMERIOIIHX JBe
3HavallkMXx UHQPH, BLHIYHCIEHHE MONPaBOK Jyulle BeCTH I[pH MOMOILH
Jorapupmuueckolt auHelikd. TOUHOCTH MOJyYaeTcs BHOJAHE A0CTATOYHAN,
4 NPOU3BOJUTENbHOCTh 3HAUMUTEJIbHO Bblllle, HEXeau Ha apudMoMeTpe.
OcoGeHHO BHITOJHO BHIMHC/SThH MOMPABKH Ha JOTapu(MHUECKOH JIMHEHKE,
KOT/la JaHbl M3 MpeJABAPUTEIBHOrO PelleHAst TPeyroJabHUKOB 1gS, u moj
 pykaMH HMeercs JorapudMmuueckas JuHeHKa, HA JUIEBOH CTOPOHE JIBHXK-
Ka KOTOpPOH HaHeCeHa Iikasa MaHTucc. B stom cayuae nocrosuHas 6p”
yMHOXaercs Ha sn (0 - M), B3aTeit H3 Tabauuel 5, jajee, HE CJBHras
BH3Mpa, MOABOJAMTCS NMOJ HEro NOMETKa Ha IIKajke JIBHIKKAE, COOTBET-
crBylomas 1gS, n pesyabTatT 4YuMTAeTCA HA LIKaJe OCHORAHHH JHHEHKH
NPOTHB HayaJa WM KOHUA JABHIKKA. :

Beiuucienue Ha sorapugMuuecKkol JHHeHKe BejpeTCs MO CXeme, MpH-
BeLEeHHOH B_Tabsanue 2, TOAbKO B Croviben ,S* BoinHchiBaeTcs 1gS.

§ 3. BoiuMcaeHHEe NMONPaBOK 3a UEHTPHPOBKH H pPEeAYyKUHH
no tabanuaM Jorapumos.

Yamie BCEro BHIUMCACHHE MOMPABOK 3a NPHUBEAGHHA IPOU3BOAUTCS
sorapudmuueckum nyreM. [Ipumenss cxemy, npuBejennyio B tabauue 3,

Taba. 3.
Haspanue M@ Tac” -
MNe | nabrioaenn. M 1gS gcﬂ gr”
NYHKTOB M 6, f
 Hassanne nynkta: KOMAPOBKA
e = 0,068 ; e, = 0,068 ; ' e
Igep’=4,147 ep’=
8. g o =113 T "
1 | Cerazai; 0°00' 12713’ 4,321 9,151
+0/142 | --0142
2 | Kpuues . . 50°10' 62°23' 4,383 0.4
055 | 07515
3 | Byam : . | 120°31/ 132°44" 4,450 9,563 ;
0,366 40,7366
4 | Fopsme . . 171523/ 183°36' 4,298 8,647
—0,044 —0,"044
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* rabauny 7 norapudmos sn(® + M) u tabauny 6 norapudmos ep’, npo-
HECC BHIYKCACHIS 3HAYHTENbHO COKPALlAaeTCA B CPABHEHHH C IIPHMEHAEMbIM
B HaCTOsillee BpeMs JOrapu(MHYECKUM METOLOM BLIYHCAEHHS IONPABOK,

Ilopsaaok sanoanenuss Taba. 3 BHauase TakoW e, kak B Taba. 2.
Haznee us taGaunm 6 nO aprymenty e W e; BHOHPAOTCH JaorapudMb
IIDOHBB(‘.,IIQHHFI EP” H éepp” OJAHOBPEMEHHO IJf BCeX NYHKTOB.

Jlorapudmsl ¢ u 1 moayuaiorcs cpady Ha cuerax. Jas 3TOro CHa-
yana Ha cuerw kaapercs lg sn (B 4 M), kotopeit 6epetcs U3 TabaHIpbL 7,
K Hemy npubasasercs Ig ep’, u 3atem Buiunraercs 1gS. Tpu nonb3osanuu
tabanuelt 7, panubift yroa (8 4+ M) okpyrasercs A0 Gamxkafiiero 3Ha-
HEHHS, KOTOPOE HMEeTCs B TabJHle, MPH 3TOM MaKCHMaJbHasi OmuGKa
B yrae (8 4+ M) moxer GbiTh B OAHY MHHYTY, 4TO npu e <1 metpa
COBEDINEHHO HE OTPAXKAETCHA HA TOYHOCTH BBHIYHCJIEHHA MONPABOK.

ITocae Toro, xorza GyayTt Halgesst AAs BCex nyHxTos Ige’ u lgr’,
CaMH IONPABKH HAXOAATCA MO OOGHYHLIM TabaMuAM J0rapudMOB HAH C
NOMOIIBIO JIOTapUPMHUECKON JHHEHKH, €CAH 3JMEMEHTH € H e; OyayT
UMETH N0 jABe 3Havamux Hudpe. B sroM caydae Bce BLIYHCAEHHS J0-
CTaTO4HO NMPOHM3BOJAHTL NO TPEX3HAYHbLIM TabJHUAM J0TapH(MOB.

§ 4. KouTpoab BHIYHCACHHS MONPABOK 32 UEHTPHPOBKH H PEAYKUHH.

[Mpumenssn npuaOKEHHHE TaGAHLBL U CXEMBl BBIUMCACHUH, OMHGKH -
: NpH BLIMHC/IEHHAX, BOOOINE TOBOPS, CBOAATCH K MuHuMyMy. [Ipu Takom
cuere yraoB O, xak onucano B § 1, 3Hak nonpaBok GyAeT MAIOC, €CJH

(® 4 M) menbme 180°, u Gyner munyc, eciu (0 4+ M) Goabme 180°.

[Monpasky K HanpasieHHAM NPHOABAAIOTCH aareGpauyeckH, NMpH 4eMm
NMONPABKH 32 LUEHTPHPOBKH NPHOABJAIOTCH K TEM HaNpaBJeHHAM, KOTO-
phle MAYT C JaHHOTrO NMyHKTa HA OKPYXKAloUHe, a PeAyKHHH—K OGPATHLIM
HANpPaBJACHHAM. . g

OO65I4HO, MONPABKH BHIYHCASIOTCS B ABE DYKH, H 3TO SBAAETCH OCHOB-
HbIM KOHTpoaeM. CaefyeT OTMETHTb, YTO MPH BHUHCJAEHHH B Be PYKH
HY)XXHO HPHMEHATH pasanyHble cnocobbl M CXeMbl BHYHC/AEHHH, HanpuMep,
B OJHY PYKY BLIYHCJEHHE NPOHU3BOAMTH JOrapHGMHYECKHM CNOCOOOM Mo
cxeme, NpHBEIeHHON B Tabauue 3, a B APYryio Pyky BEIYUCAATH NONPAB-
KW 0 CXeme, npHBejeHHOH B Tabanue 2. HcxoaHble AaHHBIE »H0MAKHEI
OBbITb BLITHCAHLI COBEPIIEHHO HE3ABHCHMO M H3 PasAHUYHBLIX HCTOYHHKOB,
HANpHMEp, H3 UEHTPHPOBOYHBLIX JUCTOB rpa)uueCKOro OnpeAeJeHus ae-
MEHTOB NPHBEJEHHH W M3 IKypHAJAOB HAOMIOAEHHSA, T/]E 3aNHCHIBAIOTCH
JIAHHBIE MO HEMOCPeACTBEHHOMY ONpeAeNeHHIO HX,

B nepsok/sac. HbiX HaG/I0A€HHAX HEHTP UHCTPYMEHTA COBMEIUAeTCH C
ocbio (pOHAPSA WM PEJTHOTPONA, HA KOTOPHIE MPOM3BOAHILA BH3HPNBAHHUE,
B arom cayyae anre6pauueckas CymMMa nonpasok B yrisf 3a IeHTPUPOBKH .
H PeAYKIHH B KaXn0# 3aMKHYTOH Gurype A0/KHA BCerja pPaBHATHCH
nyawo. O603Hauas CyMMapHbie MONPABKH B YIJ/bl 32 LEHTPHPOBKH H pe-
AYKUHH uepes A i 3aMKHYTOrO TPEyroJbHHKa B Cayyae, eCaH LEHTp
HHCTPYMEHTA COBMENIACTCA C HEHTPOM BH3HPHOH LeJH, NOJIKHBL HMETh:

B1+ D2+t D= 0.

Hacto npu u3MepeHHH PAABHLIX YrJOB B TPaBepcax LEHTP HHCTPYMEHTa-
Taioke COBMEINaercs C IEHTPOM BU3HPDHOH ueau. B srom cayvae aaa -
KOHTPOJIA HCHPABJAEHHBIX YrJOB 3a NPUBEACHHUA CJAEAYET MPHUMEHATH
(GopMy b, KOTOpPLI® BHITEKAIOT H3 CAEAYIOLIHX COOGpakeHui.

TNonpasxy 3a HeHTPHPOBKY HAYaJbHOTO MPUMHYHOIO HANPABACHHA
0603HAYUM Yepes ¢,, a MOMPaBKYy 3a LEHTPHPOBKY KOHEUHOrO MPHMbIY-
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Horo HanpanfeHust depe3 ¢, CymMy H3MepeHHBIX YriaoB 00603HaUHM
‘yepe3 LB, ‘@ CyMMy HCNPaBJEHHBIX YIJO0B 34 HEHTPHPOBKH H pPeAYKIHH
' Ges nonpasok (r, 4 r, ), 06o3Haunm uepes Xf". i
YcaoBHBE a3uMyTH JHHHHE, BBIUHCJACHHBIE Yepe3 H3MepeHHble YIJbl,
. 0GO3HAYHM YEepe3 a; 8y ;dy . . . O, YCJIOBHBIE a3HMYTHl TeX Xe JAHHHH,
BHYMCJEHHEE N0 HCMDPABJSHHHIM 32 NpHBEJCHHA (KPOME Iy H fy) yriaam,
o6o3nayum vepes «/ ;@' o . . .. =

CorsacHo TPHBEAEHHHIM 0GO3HAUEHHAM MOXKHO HAMKCATL BLIDAKEHNS

o= +n.180 — I3 '
o's =, =180 ¢,
&= o'y — n 180 4 E§'
o' 4+ 180 —a; =¢;

.. (A)

: YCAOBHBIH a3UMYT «; MOXKHO B3ATb JI0GHIM HJAH MOJOXKHTL PABHHIM
.myaio. Ecau nocaesnee paBeHcTBo Bhipaxenus (A) mocae MOACTAHOBKH
"B Hero a', GyAeT yAOBJAETBOPATLCS, TO 3TO YKAXKeT Ha TO, YTO MNpHUBE-
. JeHHBIE K HEHTPaM Yribl BhUHCA€HH BepHO. [IpaBHJbHOCTL XK€ CaMuX
- TONpaBoOK Kon'r-pofmpye'r_cn-nuduc’ﬂeuneﬂ" HX Pa3HLIMU CilocobaMH B JBE

~ pyKH.

!
E
E




TABJIHUA &.

Hatypanbueie 3navenns Sn (® + M) nas Bcex

* : OCTPHIX H TYNbIX YIJOB:
or 0 .110 90 u
ot 180° 1o 270°, 3anucanHbiX cBepXy Tabauu;
ot 360° no 270° u

ot 180° ro 90°, sanucaHHbIX CHH3Y TaGauu.




; no 1 o 2{: 3 i 4 3 i 5 so 1\; l Br- 9;
i180"’ 181° | 182° | 183° | 184° I 185" | 186° | 187° 188°
U | V000U u,u1'14|u054u] 0,05-3[0,0698 0,05/2| 0,104/ 0, 1219] 0,192/ 0,1564, 60
3 10,0009/ 00183 0.0358, 0,0532/ 00706 0,0880{ 01054 0,1227/0,1400|0,1573| 57
6 [0,0018 0,0192|0, 0366 0,0541| 0,0715| 0,0889| 0,1063 u,mo[ 0,1409/0,1582] 54
9 [0,0026/0,0201| 0,0375| 0,050, 0,0724( 0,0898| 0,1071 0,1245| 0,1418 0, 15901 51
12 |10,0035(0,0209/ 0,0384 00558 0,0732, 0,0906 01080 0,1253) 0.1426 01599 48
15 [0.0044] 0,0218| 00393/ 0,0567| 0.0741| 0,0915 0,1089] 01262} 0/1435| 0 1607“ 45
18 [ 0,0052 0,0227| 0,0401| 0,0576| 0,0750, 00924| 0,1097/ 0,1271 0,1444|0, 1616” 42
21 [0,0061] 0,0236] 0:0410| 0,0584| 0,0758| 0,0932| 0,1106, 01279 0.1452, 0, 1625 39
24 [(0,0070| 0,0244| 0,0419| 0,0593 0,0767100941 0,1115/0,1288 0,1461|01633] 36
27 -|10,0078| 0.0253| 0,0428{ 0,0602| 0,0776/ 0,0950| 0.1123| 0,1297 0,1470/8,1642| 33
30  (00087|0,0262 0,0436/ 0,0610 0,0735[ 0,0958, 0,1132| 01305’ o,147a|01osof 30
33 [0,0096|0,0270] 0,0445 0,06191' 0,0793 0,0967, 0,1141/ 0,1314 01659 27
36 [0,0105]0,0279) 0,0454| 0,0628/0,0802| 0,0976| 0,1149| 0,1323/0,1495/ 0,1668 24
39 (0,013 0,0288) 00462/ 0,0637| 0,0811/0,0984| 0,1158| 0,131/ 0,1504! 0,1676| 21
42 [10,0122] 00297 0,0471 0,0645| 6:0819] 0,0993/ 0,1167| 0,1340] 0,1513{ 0.1685|* 18
45  [10,0131/0,0305/ 00480/ 0,0654| 0,0828/0,1002| 0,1175 0,1348 0,1521] 01694 15
48 [ o0,0140 0,0314]0,0488 0,0663| 00837/ 0,1011| 0,1184| 0,1357/ 0,1530 o,l?J?i 12
51 [0.0148 0,0373| 0,0497| 0,0671| 0,0846| 0,1019| 0,1193| 0,1366.0,1538/ 0.1711 9
54 [ 00157 00332 0,05 6/ 0,0680| 0,0854! 0,1028 0,1201(0,1374| 0,1547/0,1719] 6
57 - [[0,0166 0,0340 0.0515! 00689 0,0863! 0.1037| 0,1210| 0,1383| 0.1556 o,mgl 3
60 0017{00349 00523J 0,0698| 0,0872| 0,1045/ 0,1219] 0.1392/ 01564 0,1736] 0
179° | 178° 117‘"’ 176° | 175°{174° [173° | 172° | 1717 | 170°
I et E e S e s Pl [P i e S e o !
359° | 356° | 357° | 356° | 355° | 354° | 353° | 352° | 351° | 350°
. O
10° | 11° | 12° | 137 | 14° | 15° 16° | 17° | 18° | 19° |
190° | 191° [ 192° {193° [ 1947 | 195°| 196° | 197° | 198" 199’ | '
0 [/0,1736]0,1908 u,zﬁ?9| 0.2250] 0,2419] 0,2588] 0,2756( 0,2924| 0,3090, 0,3256] 60
3 [0,17450,1917| 02088, 0,2258] 0,2428 0,2597| 0,2765| 0,2032| 03098 0.3264| 57
6  |10,1754}0,1925/ 0,2096| 0.2266| 0,2436| 02605/ 0,2773| 0,2940! 0,3107| 0,3272| 54
9 [0:1762/0,1934| 0,2105] 0,2275| 0,2445| 0,2614| 0,2782/ 02949/ 031 !5, 0,3280 51
12 |0,1771]0,1942, 0,213/ 0,2284| (,2453/ 0,2622| 0,2790| 0,2057/0,3123 0,3289| 48
15 [10.1779] 0,1951) 02122} 0,2292' 0.2462| 0,2630 02798, 02965/ 0,3132| 0,3297| 45
18 [0,1788] 0,1960] 0,2130 0,2300| 0,2470| 0,2639| 0,2807] 0,2974| 0,3140| 0,3305| 42
21 [0,1797]0,1968] 0,2139 0,2309| 0,2478| 0,2647| 0,2815 0,2982(0,3148/ 0,3313| 39
24 10.1805|0,1977 ozm 0,2318| 0,2487| 0.2656| 0,2823| 0,2990} 0,3157 03322| 36
27 (0,1814] 0,1985|0,2156! 0,2326 0,2495| 02664, 02332t 0.2999|0,3165/0,3330| 33
30 01822{ 0,1994 omml 02334; 02504 {)2672 0,2840/ 0,3007| 0,3173 03338 30
.33 |lo,1831] 0,2002] 02173 0,2343 0,2512} 0,2681 0,2848| 0,3015| 0,3181( 0,3346) = 27
36 ||0,1840]0,2011| 02181 0,2351| 0,2521| 0,2689| 0,2857| 0,3024| 0,3190{ 0,3354| 24
39 |l0/184810,2019] 0.2190 0,2360| 0.2529| 0.2698 0,2865 0,3032| 0,3198| 0,3363| 21
42 [ 01857 0,2028 0,2198| 0,2368| 0,2538| 0,2706] 0,2874| 0,3040, 0,3206! 0,3371] 18
45 |0,1865/0,2036| 0,2207|0,2377 0,2546 0,2714| 0,2882| 0,3049 0,3214| 03379 15
48 [ 0,1874|0,2045 02216'*02385 0,2554| 0,2723| 0,2890| 0,3057| 0,3223| 0,3387| 12
51 |0,1882| 02054 0.2224! 0,2394| 0,2563]0,2731| 0,2899| 0,3065| 0,3231 0,3396| - 9
54 ||01891|0,2062 0,2232! 0:2402/0,2571| 0,2740| 0,2907| 0,3074{ 0,3239 0,340ﬂ 6.
57 1011900 0.2071| 0.2241] 0,2411| 0.2580| 0,2748 8,2915 0,3082| 0,3247|0,3412 3
60  |[0:1908] 0,2079| 0,2250| 0,2419{ 0,2588) 0,2756/ 0,2024| 0,3090' 0,3256/0,3420| 0
~ [169°[168° | 167° | 166° | 165° [ 164° | 163° | 162° | 161° | 160°|
349° | 348° | 347° | 346° | 345° | 344° | 343° | 342° | 341°  340°




P

20° [ 21° | 22°"| 23° | 24° | 25° | 26° | 27 | 26° | @90 |
4 P e 1
200° | 201° | 202° | 203 | 204° (205" | 206" 1 207° | 206° |'209°
0 0, 3426; 0,3584] 0,3745| 0,3007| 0,4067| 0,4226| 0,438410,4510 0,169 0,4848]  6p
3 0,3428| 03592 0,3754| 0, 3915 04(}75 ,4234 0439 0,4548 04702 0, 4856 57
6 03437 03&00 0,3762 03‘;‘23 0,4083' 4242 0, 439910 4555 0,4710| n 4863 54
9 0,3445 03608 0,3770 03931 0,4091| 0,4250 04407 0.4563! 0, 4718 04871 51
12 03453! 0,3616! 0,378/ 0,3939| 0,4099| 0,4258) 0,4415/0,4571/:0.4726 0.4879| 48
15 | 03461 0:3624/ 03786/ 0,3947} 0,4107} 0,4266! 0,423 0. 457@! 04733 04886 45
18 03469l0 3632) 0,3795 0,3956/ 0,4115| 0,4274| 0,4431 42
21 10,3478/ 0,3641| 0,3803| 0,3964| 04123 0,4282| 0,4438 0,4594| 0,4749, 0, 4901 3
24 |0,3486/0,3649) 0,3811| 0,3972| 0,4131{0,4289| 0,4446 04602 0,4756/0,4909| 36
27 |0,3494] 03657 0,3819| 03980, 0,4130| 0.4297 0,4454| 0:4610/ 0,4764, 0,4917| 33
30 0,3502]0,3665( 0,3827| 0,3988| 0,4147| 0,4305| 0,4462| 0,4618 0"”721 0,4924) 30
33 [ 0,351010,3673| 0,3835, 0,3996| 0,4155| 0,4313| 0,4470] 0,4625| 0,4779/ 0,4932| 27
36 03518 03681 0,3843 040{}4 0,4163 04321 0,4478| 0,4633 0,4787 0,4939 24
39 [ 0,3527/0,3689| 0,3851| 0,4012] 0,4171| 0,4329| 0,4485 0,4641| 0,4795| 0,4947| 21
42 10,3535 0,3698 0,3859| 0,4020 0,4179| 0,4337 0,4493( 0,4648/ 0,4802| 04955 18
45 103543 0,3706| 0,3867| 0,4028 0,4187| 0,4344) 0,4501| 0,4656| 0,4810 04962 15
48 |l0,3551/0,3714/0,3875/ 0,4036/ 0,4194/ 0,4352| 0,4509 0,4664| 0,4818) 0,4970/ 12
51 - [0/3559] 0,3722| 0,3883 0,4043| 0,4202| 0,4360| 04517 0,4672| 0,48250.4977] - 9
54 ' 03567, 0,3730/ 0,3891 0,4051| 0,4210| 0,4368! 0,45241 0,4679)| 0,4833 0,498 6
57 [0,3576/ 0,3738 0,3899) 0,4059, 0,4218| 0,4376| 0,4532, 0,4687| 04840/ 0,4992| 3
60 10,3584 0,3746) 03907_ 0,4067, 0,4226| 0,4384| 0,4540, 0,4695| 0,4848/ 0,500 0
159° [158° [157° | 156° | 155° | 154° | 153° | 152° | 151° | 150°
T e SR e P N e ileye r
339°| 338" | 337° | 336° | 335° | 334" | 333° | 332° | 331° | 330°
30° [ 31° [ 32° | 33° | 34° | 35° | 36° | 37° | 38° | 39°
r . Ll T, i R i
210° | 211° | 212° | 213 | 214° | 2157 | 216° | 217° | 218° | 219°
0 [0,5000]0,5150| 0,5299| 0,5446| 0,5592, 0,5736| 0,5878| 0,6019] 0,6157| 0,6293| 60
3 |0,5008]0,5158| 0,5307| 0,5454 0,5599) 0,5743) 0,5885 0,6025| 0,6164|0,6300( 57
6 [ 0,5015!0,5165| 0,5314| 0,546110,5606| 0,5750{ 0,5892| 06032, 0,6170| 0,6307| 54
90,5023 0,5173) 0,5321| 0,5468| 0,3614| 0,5757| 0,589/ 0,6039| 06177/ 0,6314| 51
12 [0,50300,5180,.0,5329| 0,5476| 0,5621| 0,5764| 0,5906, 0,6046| 0,6184| 0,6320 48
15 | 0,5038!0,5188) 0,5336| 0,5483 0,5628| 0,5772| 0,5913 0,6053' 0,6191|0,6327| 45
18 | 0,5045]0,5195' 0,534/ 0,5490| 0,5635| 0,5779| 0,5920 0,6060| 0,6198/ 0,6334| 42
21 - |10,5053 0,5203! 0,5351| 0,5498] 0,5642| 0,5786| 0,5927 0,6067| 0,6205| 0,6341 39
24 |10,5060] 0,5210] 0:5358| 0,5505| 0,5650| 0,5793| 0,5934| 0,6074| 0,6212 0,6347/ 36
27 |0,5068| 0,5218 0,5366/ 0,5512| 0,5657| 0,5800| 0,5941( 0,6081| 0,6218| 0,6354| 33
30 |0,5075/0,5225)0,5373|0,5519) 0,564 0,5807 0.5948{ 0,6088 0,6225/ 0,6361| 30
33 0,5683/0,5232 0,5380] 0,5527/ 0,5671| 0,5814] 0,5055] 0,6094 0,6232| 0,6368] ~ 27
36 [10,5090|0,5240| 0,5388| 0,5534| 0,5678| 0,5821| 0,5962| 0,6102 0,6239|0,6374| 24
39 0,509810,5247| 0,5395| 0,5541, 0,5686! 0,5828; 0,5969| 0,5108] 0,6246{ 0,6381| 21
42 [0/5105/0,5255( 0,5402| 0,5548| 0,5693| 0,5835 0,5976|0,6115| 0,6252/0,6388/ ~ 18
45 0,5113/0,5262/0,5410; 0,556/ 0,5700 05842 05983 0,6122]0,6259/ 0, 15
48  |l0,5120 0,5270| 0,5417, 0,5563| 0,5707| 0,5850| 0,5990| 06129/ 0,6266| 0,6401 12
51 (10,5128 0,5277 0,5424| 0.5570| 0,5714| 0,5857| 0,5997| 0,6136| 0,6273| 0,640 9
54 10,5135 0,5284 0.5432, 0,5578| 0,5722| 0,5864| 0,6004| 0,6143| 0,6280| 0,6414] . 6
57 - [10,5143 0,5292| 0,5439| 05585 0,5729, 0,5871| 0,601 0,6150/ 0,6286 oagl 3
60 (10,5150, 0,5299] 0,5446| 0,5592| 0,5736| 0,5878 0,6018| 0,6157 0,6293) 0,6¢ 0
; 149° | 148° | 147° | 146° | 145° | 144° | 143° | 142° | 141° | 149° :
1329° 328" | 327°| 326° | 325° | 324° | 323° | 322" | 321° | 320°




R —————————————

40° | 41° | 42° | 43° | 48° | 45° | 460 | 47" | a° | 49
' ot e oo it | o ol N e e 0 Y | ’
220° | 221° | 222 | 223° | 224° | 225° [ 226° | 227° | 228° | 229°
0 [0,6428/0,6561  0,6601 0,6820/ 0,6947) 0,071 0,7103, 0,7314 | 0,7431 0,7507] 60
3 10,6435 0,6567| 0,6698| 06826 10,6953 0,707, 0,7200! 0,7320| 0, 7437,0,7553| 57
6 (10,6441 0,6574| 0,6704| 0,6833] 0,6959] 0,7083 07206/ 0,7325) 0,743 0.7558] 34
9 |10,6448| 0,6580| 0,6711| 0,6839| 0.6965| 0 7090 0,7212| 0.733110;7449| 0.7564] 51
12 .[0,6455 0,6587) 0,6717) 0,6846, 0,6972/ 0,096, 0,7218| 0,7337| 07455/ 07570 48
15 {|0,6461| 0,65940,6724| 0,6852! 0,6978) 0,7102' 0.7224| 07343 07461 0,7576] 45
18 [0,6468] 0,6600/ 0,6730]0,6858] 0,6984 0,7108| 0 7230; 0,7349/0,7466 0,7581] 42
21 [ 0,6475( 0,6607| 0,6737| 0,68641 0,699 07114/ 0,7236' 0.7355( 0,7472] 0.7587| 39
24 10,6481) 0,6613| 0,6743/0,6871/ 0,6997, 0,7120| 07242/ 07361 07478 07593 36
27 [ 0,6488) 0,6620| 0,6750, 0,6877| 07003 0.7126! 0.7248 0,73&?J 0,7484/0,7598| 33
30 | 0,6404| 0,6626| 0,6756| 0,6884 07009ro 7132/ 0,7254 0,73730,7490 0,7604' 30
33 | 0,6501] 0,6633|0,6762. 0,6890| 0,7015| 0,7139] 0,7260] 0,7379 0,7495| 0,7610] 27
36 [ 0,6508| 0,6639 06769’ 0,68961 0,7022] 0,7145|0,7266| 0,7385 0.7501 0.7615| 24
39 [ 0,6514| 0,646 0,6775,0,6902| 0°7028| 0,7151| 07272/ 0,7390/ 0,7507| 0.7621] 21
42 | 0,652110,6652| 0,6782' 0,6909| 0,7034| 0.7157, 0,7278| 07396 0! 7513 0,7627| 18
45 (0652806659 06788 0,6915, 0,7040( 0,7163] 07284 07402: 0, ?518107632 15
48 [0,6534| 0,665/ 0,6794| 0,6921 0,7046| 0,7169/ 0,7290 074031 0,7524/ 0;7638] 12
51 | 0,6541|0,6672| 0,6801| 0,6928] 0,7052 0.7175| 0,7296, 0,7414| 0,7520/0,7644] 9
54 [10,6547| 0,6678| 0,6807| 0,6934| 0,7059] 0.7181| 0.7302] 0.7420 0,7536/0.7649 6
57 [0,6554| 0,6685| 0,6814] 0,6940] 0,7065 0.7187| 0.7308! 0,7426 0.7541| 0,765 3
60 | 0,6561| 06691 0,6820| 0,6947| 0,7071| 0,7193 07314 0.7431 0,7547| 0766 0 _
139° | 138°| 137° | 136° [135° [134° [133° | 132° | 131° | 130° F
I Lo L= e - '
319° | 318° | 317° | 316° | 315° | 314°| 313° | 312° 311° | 310° '
> 50° | 51° _ 52° | 53° | 54° | 55° | 56° | 57° | 58° | 59° ;
230° | 231°| 232° | 233° | 234° | 235° | 236° | 237° | 238° 239° -
0 [[0,7660| 0,7772) 0,7880] 0,7986| 0,8090| 0,8192| 0,8290| 0,8387] 0,84
3 |10,7666/ 0,7777) 0,7886| 0,7992| 0,8095| 0,8196| 0.8295| 0.8392| 08485 0.
6 10,7672 0,7782/0,7891 0,7997| 0,8100| 0,8202| 08300| 08396/ 0.8490] 08581
9 [0,7677 0,7788) 0,7896/0,8003| 0,8106| 0,8206| 0,8305| 0,8401{ 0,8494 08585
12 (10,7683 0,7793(0,7902/ 0,3007| 0,8111| 0,8212| 0,8310| 0,8406| 0,8499| 085
15 10,7688 0,7799|0,7907| 0,8012| 081161 0,8216| 0,8315, 0.8410] 08504, 0,8594)
18 10,7694/ 0,7804| 0,7912.0,8018 0,8121/ 0,8221 0,8320| 0,8415! 0,8508] 0,8598
21 (0,7700| 0,7810, 0,7918| 0,8023| 0.8126] 0,8226| 0.8324 03420 0,8513, 0,8603
24 [10.7705| 0,7815| 0,7923| 0,8028| 08131/ 0.8231| 0,8329, 0 8424 0.,8517| 0.8607
27 10,7711/ 0,7821/0,7928/ 0,8033) 0,8136| 0,8236| 0,8334, 08429 0.8522| 0,861
30 [0,7716/0,7826/ 0,7934| 0,8039 0,8141 08241 0,3339 0,8434, 0,8526 0,8616
33 |0,7722| 0,7832]0,7939| 0,8044] 0,8146! 0,8246] 0,8344] 0,8439 0,8531| 0,8621
36 [10,7727| 0,7837| 0,7944| 0,8049| 0,8151| 0,8251/ 0,8348{ 0,8443) 08536 0,862
39. 10,7733} 0,7842(0,7949] 0,8054| 0,8156' 0,8256| 08353 0,8448| 0,854 08630
42" 110,7738) 0,7848| 0,7955| 0,8059) 0,8161] 0,8261| 0,8358| 0,8453) 0,8545 0.8634)
45 [0,7744] 07853 0,7960/0,8064) 0,8166, 0,3266 0,8363 0,8457 08549 08638
48 [0,774910,7859| 0,7965| 0,8070| 0,8171( 0,8271 0,8368/ 0,8462| 0,8554 osa-aell
51 0,7755]0,7864( 0.79710:8075| 0.8176| 0,8276{ 0.8372! 0.8467, 0. 855810 8647
54 110,7760] 0,7869) 0.7976/ 0,8080| 0,2182| 0,8281/ 0,8377| 0,8471| 0,8563] 0,8652
57 [0,7766{0,7875|0,7981|0,8085| 0,8186| 0,8286 0.8382, 0,8476| 0.8567 08656
60 10,7772 0,7880, 0,7986{0,8090, 0, 8192, 08290] 0,8387, 0,8480, 0,8572/ 0,8660
\, 129° | 128° | 127° [ 126° | 125° | 124° | 123° | 122° | 121° [ 120°
309° | 308. | 307°| 306° | 305° | 304°|303° | 302° | 301° | 300°




60° | 61° | 62° | 63° | 64° | 65 | 66> | 67° | 68° | 69° |
J v, a o kel S - ~|
240° | 241° | 242° | 243° | 244° | 245° | 246° | 247" | 248° | 249°
0 ||0,8660| 0,8746 0,8830| 0,8010, 0,8988 0,0063| 0,0130] 0,9205/ 0,9272(0,9336] 60
3 0,8665| 0,8750, 0,8834| 0,8914 08992@9067 0,9139 09208‘{}9275 0,933 57
6 | 0,8669] 08755/ 0,338 0,8918| 0,899 0,9070, 0,9142 09212 0,9278|0,9342] 54
9 0,8673(0,8759 08842 0,8922| 0,8999, 0,9074| 0,9146 0,9215| 0,9282 0,9345 51
12 [0/8678| 0,8763! 0,3846| 0,8926| 0.9003 0,9078| 0.9150, 0,218 0,9285(0,9348| 48
15 10’8682 087671 0.8850| 0.8930| 0,9007| 0,9081| 0,9153| 0,922/ 0,9288] 09351 45
18 | 0,8686| 0,8772| 0,8854| 0,8934| 0,9011] 0,0085( 0,9157) 0,9225! 0,9291/0,9354) 42
21 [0/8691 08776/ 0:8858| 0.8938| 09015/ 0,9089| 0,9160, 0,920 0,9294| 0,038 39
24 | 0'8695 /3780 0.8862| 0:8942| 09018, 0,9092| 09164 0,9232! 0,9298 0,9361| 36
27 0,8699| 0,8784/ 0,8866 0,8945 09022‘ 0,9696 09%74 00236' 09301 0,9364 33
30 |0,;8704|0,8788 0,8870| 0,8949 0,9026, 0 19100| 0,9171] 04;2391 0,9304(0,9367] 30
33 [08708 08792 0,8874] 0,8953] 0,9030! 0,9103| 0,9174| 0,9242| 0,9307 09370 27
36 0,8712 0,8796| 0,8878 0, 8937 0 9033 0 9107 0 ,0178, 0,9246| 0,9311/ 0, 9373 24
39 08?16 08801 0,8882 08961 0,9037 09]10 0‘)18‘]\09249 09314 09376 21
42 08721 (}8805 0,8886 08965 09041 09“.}4 0,9184{ 0,925 0‘!31? 0, 93?9 18
45 08725 0,8809 0;8890 0 8969\ 0,0045 0,9118| 0,918 0,925, 0 '9320/ 0. 9382| 15
48 [ 0,8729] 0,8813|0,8894| 0.8973| 0,9048 0,9121 09193! 0,9259| 0,9323] 0,938 12
51 [10/8733| 0/8817] 0,8898! 0,8976/ 09052 0,9125/ 0,9195 0,9262| 0,9326/ 0,9388| ~ 9
54 [l0/8738]0,882110,8972 0,8980| 0,9056/ 0,9128| 09198 0,0265| 0,933 09391 6
57 l0/3742| 0:8825] 0:8906/ 0,8984| 09059 0.9132] 09202} 09269, 0,9333 0,9394f - 3
60 | 0;8746] 0,8830| 0,8910, 0 8983| 0,9063 0,91 36 0,9205, 0, 19272/ 0,9336, 0 9397| 0
119 | 118° | 117° [ 116° | 115° | 1147 | 113 [112° | 111° (1180 | | |
! . e e | e e s | i e e | e et e | . s | — - — — —— e | ———
299° | 298° | 297° | 296° | 285° | 294° | 293° | 282° | 281° | 290°
70° 73° | 714° | 15° | 16° | TT° | 78° | 19°
I i o b I
250° | 251° | 252- | 2530 | 254° | 255° | 256° | 257° | 258° | 259°
0 [0:9397| 0,9455| 0,0511| 0,0563 0,0613] 0,0650/ 0,0703 0,0744| 0,0782] 0,9816] 60
3 | 0,9400] 0/9458| 0,9513( 0,9566| 09615 0.9662| 0,9705| 0,9746 0.9/83/ 0,9818| 57
6 | 0,9403 0,0461| 09516/ 0,9568| 09617 0,9664] 0,9707| 0,9748| 0,0785(0,9820| 54
9 |10/9406| 0.9464/ 0,9519] 0,9571| 0,962) 0,966/ 0,9709| 0,9750| 0,9787| 0,9821| 51
12 [ 09409| 0,9467| 09521} 0,9573| 0,9622| 0,9668| 0,0711] 0,9752| 0,789 0,9823| 48
15  110,9412] 09469, 09524 0,9576! 0,9625 0,9671! 0.9713| 0,9753| 0,9790| 09824] 45
18 0,9415| 0,9472{ 0,9527 0,9578| 0,9627| 0,9673| 0,9714| 0,9755| 0,9792 0‘5‘82&| 42
21 | 0,94180,9475| 09529/ 0:9581| 0,9629 0,9675| 0.9718{ 0,9757 0,9794| 0,9828| 39
24 | 0.9421]09478] 0,9532| 0,9583| 0,9632, 0.9677| 0,9720| 0,9759, 0,979 09829 36
27 (10,9424 0,9480/ 0,9534| 0,9586| 0,9634| 09679, 0,9722| 0.9761/0,9798 0,0831| 33
30 [ 0/9426|0,9483] 0,9537| 0,9588 ﬁqasaf 09682, 0,9724) 0,9763 0,979 0,9832| 30
33 ||0.9429] 0,0486] 0,9540] 0,9591] 0,9639] 0,684/ 0,9726| 0,9765| 0,9801 09334| 27
36" |0,9432] 09489, 0,9542| 0,9593| 09541/ 0,0686| 09728 0,9767, 0,9803| 0,9336] 24
39 (09435 0,9492| 0.9545] 0,959/ 0,9643{ 0,9688! 09730/ 0,9769| 0,9804| 0,9837| 21
42 0,9438( 0,9494{ 0,9547 | 0,9598/ 0,9646/ 0,9690; (,9731 0,9770 0,9806 09839 18
45 [ 0/9441|0,9497|0,9550, 0,9600| 0,9648| 0,9692, 0,9734| 0,9772] 0,9808 098401 15
48 | 0,9444] 0,950/ 0,9553| 0,9603] 0,9650] 0.9694| 0,9736| 0,974/ 0,9810| 0.9842] 12
51 |0,9447| 0,9502| 0.9555] 0.9605| 0,9652| 0,0697) 0,9738| 0,776/ 0,9811| 0.0844 9
54 0,9449 09505 0,9558/ 0,9608| 0,9655 0%9‘}]' 0074 0,9778! 0,9813| 0.9845 6
57 0,94521 0 9508 09560 0,9610{ 0,9657| 0,9701 0974” 10,9780 0,9815| 0,9847 3
60 (10,9455 0,9511) 0,9563| 0,9613| 0,9659| 0,9703 0,9744| 0,9782! 0,9816, 0,9848| ~ 0
. |1109°|108°|107° |106° |105° | 104° |103° [102° [101°|100°|
289°| 288° | 287° | 286° | 285° | 284° | 283° | 282° | 281° | 280°
85




e e
e

s
S ———

\ 80° | 81° | 82° | 83° | 84° | 85° | 86° | 87" | 68° | 89°
' : i —— o i 4 '
260° | 251° | 262° | 2637 | 264° | 265° | 266° | 267° W 8° | 269° |
0" [0,0848/0,9877, 0,0903 0.9925| 0,9945 0,962, 0,0976/ 0,0986) 0,0004| 0,0008| 60
3 [0,9850,0.9878! aeqm 0,9926 0:9946/ 0,963 0,9976| 0,9987| 0.9994/ 0:9999| 57
6 [0,9851]0,9880 0,0995( 00928 0,9947| 0:9964| 0/9977| 0.9987| 0.9994/ 0,9999| 54
9 10,9853 0,981/ 0,9906/ 0.9929| 0,948, 0,9964| 0,9977| 0,9-88,0,9995(0,9999] 51
12 [0,9854! 0,.9882|0.9908] 0,930/ 09949, 0,965/ 0,9978| 0.9988| 0,9995| 0.9 48
15 |/0,9856,0,9884]0,9909) 09931 09950/ 0:9966| 0.9979) 0,99891 0,995/ 0,9999| 45
18 [10,0857| 0.9885' 0,9910! 0,9932] 0,0951| 0,9966| 0,9979' 0,9989 0,9996/0,9999] 42
21 [0,9858] 0.98860,9911| 0,9933 0,9951| 0,9967| 0.9980| 0/9989| 0,996/ 0,9999| 39
24 | 0,9860/ 0,088 0,9912| 0,9934| 0,9952] 0,9968/ 0,9980' 0:9990| 0,9996{ 1,0000| 36
27 ||0,9861(0.9889! 0,9913| 0,9935| 0,9953 0.9968| 0,9981| 0,9990! 0,9996| 1:0000] 33
3) | n,9863 0,9890 0,914 0,9936] 0,954, 0,969 0,9981, 0.9990/0/9997 1,W 30
33 [0.9864| 09891/ 0,9916! 0,9937| 09955' 0,9970 0,0982] 0,9991 0,9997]1,0000] 27 -
36 [0,9866| 0,9993 0,9917| 0.9938| 0,9956' 0,9970' 09982/ 0,9991(0,9997| 1:00 10| 24
39 [/0,08670,9894 09918 0,0939| 0,9956/ 0,9971 09983 0,9992/0,9997|1,0000( 21
42 - 09869 0/9895(0,9919, 0,9940] 09957/ 0,9972 09983 0,9992| 0'9997|1:0000] 18
45 |0,9870|0,939| 0,9920/ 0,991 0/9958 0 19972 0,9984) 0,9992| 0,9998 1,0000) 15
48 | 0.987110,9898/ 0,0921] 0,9942! 0,9959/0,9973/ 0,9984! 0,9993] 0,9998! 1.0000] 12
51 10,9873 0,9899]0,9922| 0,9942, 09960/ 0,9974| 0,9985/ 0.9993( 0:9998( 1.0000f O
54 10,9874, 0,9900] 0,99231 09943 09960|0,9974/ 09585 0.9993| 0.9998{1,0000 6
57 " 10,9876/0,9902 0,924, 0,944 0/9961/0,9975| 0,9986| 0.9994 0.9998{ 1.0000( 3
60 [[0/9877| 0,9903 0,9926' 0,9945 0,9962]0; 9976, 0,9986( 0,9994, 0,998 1,0000) 0
- 9%° | 98> | 97° | 96° 94° | 93° | 92° [ 91° | 90°
] Lo f
279° | 278° | 277° 276 274° | 273° | 272° | 2717 | 270°

86




Ta6auuya 6.
JJOTAPHO®MbI IIPOIdsﬂEll.EHHH e . 206265.

0 \ 1 ‘ 2 \ 3 ‘ 4 l 5 ’ 6 17 9

.2314| 2615 3.013| 3.093| 3.160 3.269

3314 | 3356| 3.394 3.490| 3.518| 3.545 3.593

3615 | 3.637| 3.657 3.712] 3.729| 3746 3.177

3792 | 3.800| 3.820 3.858| 3.871| 3.883 3.906

3916 | 3.927| 3.938 3.968| 3.977| 3936 4.005

4013 | 4.022| 4.031 4.055| 4.063| 4.070 4.085

4.093 | 4.100| 4.107 4127 | -4.134 4.140 4.153

4160 | 4.166| 4172 4.190{ 4.195| 4.201 4.212

4218 | 4.223| 4.228 4.244| 4.249| 4.254 4.264

4.269 | 4.274| 4278 £203| 4297 | 4.301 4.310

010 | 43145 | 431 87 | 4.3230 4.3357 | 4.3396| 4.3438 4.3518

0,11 | 4.3558 | 4. 3598 | 4.3636 4.3751 | 4.3789 | 4.3826 4.3900

0,12 | 4.3936 | 4. 3972 | 4.4007 4.4113| 4.4148| 4.4183 4.4250

0,13 | 4.4283 | 4431 7| 4-4350 4.4448 | 4.4479 | 44512 4.4574

0,14 || 44606 | 4. 4636 | 4.4667 4.4758 | 4.4787 | 4.4817 4.4876
015 | 44905 | 4.4935 4.4962 4.5047 | 4.5076| 4.5103 4.5159} .

0,16 || 4.5185 | 4.5213 4.5239° 4.5320 | 4.5345 | 4.5372 4.5423

017 | 4.5448 | 4.5474 4.5500 45575 | 4.5599 | 4.5624 45673

018 | 4:5697 | 4.5721 4.5745 4.5816 | 4.5840 | 4.5862 4,5908

0,19 || 4.5932 4.5955| 4.5977 4.6044 | 4.6067 | 4.6088 46133

46154 | 4.6176| 4.6198 | 4.6219 4.6261 | 4.6283 | 4.6304 4.6346

4.6367 | 4.0387 | 4.6408| 4. 4.6409 | 4.6488 | 4.6509 46548

4.6569 | 4.6588 | 4.6608 | 4. 4.6506 | 4.6686 | 4.6704 4.6742

46761 | 4.6781| 4.6799 | 4.6818 4.6855 | 4.6874 | 4.6891 4,6928

46046 | 4.60964 | 4.6983 | 4.7000 4.7036 | 4.7054 | 4.7071 4,7106

47124 | 47141 | 47158} 47175 47210 | 47226 | 4.7244 4.7277

47204 | 4.7311| 4.7327 | 4 4.7377 | 4.7393 | 4.7409 4.7441

4.7458 | 4.7474 | 4.7490 | 4.7537 | 4.7553 | 4.7569 4.7600

4.7616 | 4.7631 | 4.7647 47693 | 4.7708| 4.7723 4.7753

4.7768 | 47783 4.7798 4.7843 | 4.7857 | 4,7872 47901

kot

0,30 | 4.7916 | 4.7930 4.7944 ] 4987 | 4.8002| 4.8015 4.8044

0,31 | 4.8058 | 4.8072 4.8086 48127 4.8141| 48155 4.8182

032 | 48195 | 4.8209 4.8223 4.8263 | 4.8276| 4.8290 4.8316

0,33 | 4.8330 | 4.8342 4.8356 4.8395 | 4.8408 | 4.8420 4.8446

034 | 4.8459 | 4.8472 4.8484 4.8522 | 4.8535| 4.8547 4.8573

0,35 || 4.8585 | 4.8597 4.8610 4.8646 | 4.8659 | 4.8671 4.8695

036 | 4.8708 | 4.8719 4.8732 4.8767 | 4.8779| 4.8791 4.8814

0,37 | 4.8826 | 4.8838 4.8850 4.8885 | 4.8896 | 4.8908 4.8930

0,38 | 4.8942 | 4.8954 4.8965 4.8999 ; 4.9010| 4.9021 4.9044

039 || 4.9055 | 49066 | 4.9077 4.9110| 4.9121 | 4.9132 4.9154




0 1 4 | 5| 6| 1 9
; 49165 | 4.9176 4.9197.[-4:9208 | 4.9219| 4.9229 | 4.9240 4.9261
- 49272 | 4.9282 4.9304 | 4.9314 | 4.9325| 4.9335| 4.9346 4.9367
42 || 4.9377 | 4.9387 4.9408 | 4.9418 | 4.9428| 4.9438 | 4.9449 4.9469
- 043 | 4.9479 | 4.9489 4.9509 [ 49519 4.95291 4.9539 | 4.9549 4.9569
. 49579 | 4,9588 4.9608 | 4.9618 | 4.9628 | 4.9637 | 4.9647 4.9667
i 4.9676 | 4.9686 4.9705 | 4.9715 | 4.9724 | 49734 | 4.9743 4.9763
- 046 | 4.9772 | 4.9781 4.9800  4.9810 | 4.9819| 4.9828 | 4.9838 4.9856
047 | 4.9865 | 4.9874 4.9893| 4.9902 4.9911 | 4.9920 | 4.9929 4.9948
L 0,48 || 4.9957 | 49966 4.9984 | 4.9993 | 5.0002| 5.0011 | 5.0019 5.0037
0,49 || 5.0046 | 5.0055 5.0073| 5.0081 | 5.0090 | 5.0099 | 5.0108 5.0125
/ o,gn 5.0134 | 50143 5.0160 ( 5.0169 | 5.0177 | 5.0126 | 5.0194 5,0211
0,51 [ 50220 | 5.0228 5.0245 | 5.0254 | 5.0262| 5.0271 | 5.0279 5.0296
0,52 | 5.0304 | 5.0312 5.0329 | 5.0337 | 5.0346 | 5.0354 | 5.0362 5.0379
0,53 || 5.0387 | 5.0395 5.0412( 5.0420 | 5.0428 | 5.0436 | 5.0444 5.0460
0,54 || 5.0468 | 50476 5.0492| 5.0500 | 5,0508 | 5.0516 | 5.0524 50540
0,55 || 50548 | 5.0556 5.0571 | 5.0579 | 5.0587 | 5.0595 | 5.0603 5.0618
0,56 | 5.0626 | 5.0634 5.0649 | 5.0657 | 5.0665 | 5.0672 | 5.0680 5.0695
0,57 || 5.0703 | 5.0711 5.0726 | 5.0734 | 5.0741 | 5.0748 | 5.0756 5.0771
. 058 | -50778 | 5.0786 5.0801 | 5.0808 | 5.0816 | 5.0823 | 5.0831 5.0845
0,59 || 5.0853 | 5.0860 5.0875 | 5.0882 | 5.0890 | 5.0897 | 5.0904 5.0918
0,60 | 5.0926 | 50033 5.0948 | 5.0954 | 5.0962 | 5.0969 | 5.0976 5.0991
0,61 | 5.0997 | 51005 51019 | 51026 | 5.1033 | 5.1040 | 51047 5.1061
0,62 | 51068 | 51075 5.1089 | 51096 | 5.1103 | 5.1110 | 51117 51131
063 " 51138 | 51144 | 51158 | 5.1165 | 5.1172| 5.1179| 5.1186 51199
0,64 | 51206 | 51213 51226 | 51233 | 5.1240 | 5.1247 | 51253 5.1267
0,85 | 51273 | 51280 51293 | 5.1300{ 51307 | 5.1313| 51320 5.1333
0,66 | 51340 | 51346 | 51359 | 51366 | 5.1373| 5.1379| 51386 51398
0,67 | 5.1405 | 51411 | 51425| 51431 | 51437 | 51444 5.1450 51463
0,68 | 5.1469 | 51476 | 5.1488 | 514951 51501 | 5.1508| 51514 5.1527
0,69 | 5.1533 | 51539 | 51552 51558 | 5.1564 | 51570 | 51577 51589
| 070 || 51595 | 51601 51614 ; 51620 51626 | 51632 | 51638 5.1651
071 || 51657 | 51663 51675 [ 5.1681 | 51687 | 51694 | 51699 51711
0,72 | 51718 | 51724 5.1736 | 5.1742| 51748 | 51754 | 51759 5.1772
0,73 || 51777 | 51783 51795 | 51801 | 5.1807 | 5.1813| 5.1819 51831
1 074 || 5.1837 | 51842 51854 | 5.1860 5.1866 | 5.1872| 51877 5.1889
1 075 || 5.1895 | 51901 51912 51918 5.1924| 5.1930| 5.1935 5.1947
4 076 || 51952 | 51958 51969 | 5.1975| 5.1981 | 5.1987 | 51992 5.2004
| 077 | 52009 | 52015 5.2026 | 5.2032 | 5.2037 | 5.2043 | 5.2049 5.2060
{ 078 | 52065 | 52071 5.2082 | 5.2087 | 5.2093 ' 5.2098 | 5.2104 5.2115
i 079 52121 | 5.2126 52137 | 5.2142| 5.2148| 5.2153 | 52159 5.2170

e 0 1 3 4 5 6 7 9
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_ TABJtHLIA 7.
Jlorapucpmer Sn (6 + M) mas Beex
TYNbIX H OCTPHX YrAOB:
ot 0° 10 90° u

ot 180° 10 270°, 3anNHCaHHBIX CBEPXy -rad.nutr;

ot 3600 1o 270° u

or 180° no 90°, 3anuCaHHbIX CHM3Y TaGAMLL.

-




o0 (10 |2 | & | 5 | & LA e
: e il
180°| 181° | 1820 | 183 | 184° | 185° | 186° | 187° | 188" | 189°
0 || — |8.2419]8,5¢28] 8,7188| 8,84306/8,9403| 9 019.2‘9 0859| 9,14369,1943] 60
3 [6,9408)8,2630(8 5535‘ 8'7260! 8,8490| 8,9446/ 9,0228/ 9,080/ 9,1462| 9,1967| 57
6 | 72419]8°2832| 8.5640! 8,7330| 8.8543| 8,9489! 9,0264| 9,0920| 9,1489| 9,1991( 54
o [ 7'4180| 8.3026|8,5742| 8.7400| 8,8596| 8,9531| 9,0299 9,0951| 9,1516/9,2014 - 51
12 |[7/5429] 83210/ 8,5842( 8,7468| 8/8647| 8.9573| 9.0334} 9:0981  9.1542) 9,2028| 48
15 | 7°6398| 8.3388) 8.5040| 8.7535| 8,8699] 8,9614| 0,0369} 9,1011| 0.1568| 9,2061| 45
18 ||7.7190] 8.3558| 8,6035| 8,7602] 8,8749] 8,9655| 9,0403 9,1040/ 9,594 9,2084| 42
. 21 | 177859] 8.3722| 86128 8.7667| 88800 8,9696| 9,0438!9,1070} 9,1620, 9,2108 39
94 | 7:8439] 8,3880| 8.6220| 8.7731| 88849 8.9736| 9,0472 9,1009 0.1646(9,2131| 36
27 |7'8951| 84032 86309| 8.7794| 8/8898| 8,9776| 9,0505 9,128 9,1672(9,2153| 33
30 [17.9408| 8:4179] 8,6397/8,7857 | 8,8946| 8,9816| 9,0539 9,157 92176 30
33 [|7,9822/ 8,4322| 8,6483| 8,7918 8,8994| 8,9855| 9,0572| 9,186/ 9,1722| 9,21 27
36 [ 8,0200] 84459 8,6567| 8,79/9| 8.9042| 8,9894| 9,0605( 9.1214! 9,1747| 9,2221| 24
39 [ 8l0548|8.4503| 8,6650| 8,8039] 8,9088] 8,9932| 9,0637| 9,1242| 9,1772| 9,2244| 21
42 [ 8/0870| 6.4723| 8,6731| 8.8098, 8,9135(8,9970| 9,0670| 9,1271| 9,1797| 9,266/ ~ 18
A5 |811698.4848 8,6810| 88156/ 8,9181|9,0008| 9,0702 91298 9,1822|9,2288] 15
48 |8.1450 8.4971| 8,6889] 8,8213| 8,9226] 9,0046] 9,0734| 9,1326| 9,1846, 9,2310] 12
51 811713 85000| 8:6965| 8,8270| 8.9271| 9.0083| 0,0765| 9,1354| 9,1871/9,2332] 9
54 [81061 85206 8.7041| 8,8326| 89315 9,0120| 9,0797| 9,1381 01895/9,2354 6
57  ll8'2196 85318|8/7115| 8,8381|8,9359| 9,0156| 9,0828| 9,1408'9,1919/9,2375| 3
60  |82419, 85428/8,7188|8, '8436| 8,9403{ 90192 9,0859| 9,1436/ 9,1943| 9,2397) 0
179° | 178° | 177° | 176° | 175° | 174° | 173° | 172° | 171° | 170°
] e e e R s s = o kb, abd I
359¢ | 358° [ 357° | 356° | 355° | 354° | 353° | 352° | 351° | 350°
10° | 11° | 120 | 13° | 14° | 15° | 16° | 172 | 18° ' 19°
] e LAl it X 1 ]
190° | 191°| 192° (193° | 194°| 195°| 196° | 197" 193j_199° |
0 119,2307, 0.2806| 9,3179| 0,3521] 0,3837 0,4130| 9,4403| 90,4659, 9,4900| 9,5126| 60
3 (192418]0/2825|0:3197 9,3537| 9,3852| 9,4144| 9,4417| 9,4672| 9,4912| 9,5137| 57
6 | 072440/02845| 9/3214| 9,3554| 9/3867 90,4158 94430/ 0,4684| 9,4923 9,5148 54
9 | 92461(92864| 9,3232| 9:3570| 9,3882) 9,4172| 94443/ 9,4696| 9,4935| 9,5159| 51
12 (92482 92883 9,3250 93586!‘-)3897 0.4186 9,4456| 9,4700| 9,4946( 9,5170 48
15 | 9/250319/2002| 9.3267| 9.3602! 9,3912| 9,4200| 9,4469| 9,4721/9,4958/ 9,5181| 45
18 19,2524/ 9,2921 9,32849,3618| 9,3927| 9,4214 9,4482| 9,4733| 9,4969| 9,5192/ 42
21 [19/2544| 9,2940| 9,3302 9,3634| 93942 9,4228| 9,4495| 9,4745| 9,4981 95203 = 39
24 9,295, 9.3319' 9.3650| 9,3957| 9.4242] 9,4508| 9,4757| 9,4992| 9,5214| 36
27 [[92586! 9/2978] 90,3336/ 9,3666! 9,397 1| 9,4255| 9,4521| 9,4769| 9,5003| 9,5224] 33
30 (19,2606 9,2997/9,3353. 93632 9,3986| 94260, 9,4533| 9,4781{ 9,5015 0, 5235 30
33 [ 9,2627/9,30159,3370| 9,3698| 9,4001| 9,4283) 9,4546| 9,4793 9,5026 9,5245‘ 27
36 [9,2647 9.3034 93337| 9,3713| 9,4015/ 9,4296! 9,4559| 9,4805 9,5037|9,5256| 24
39 |9/2667 9.3052| 9'3404| 9,3729| 9.4030| 9,4310, 9,4572| 9:4817| 9,5049,9,5267| 21
42 |19,2687|9,3070 9,342:\9.3744 0,4044| 9,4323| 9.4584| 0,4829| 9,5000, 9,5278/ 18
45  [19,27079,3089|9 3433| 9,3760 94059 0,4337| 9,4597 9,4841/9,50/1/9,5288| 15
48 [9,2727/9,3107 93455 9,3776| 9,4073|9,4350| 9,4610/ 9, 4353 9,5082]9,5299] - 12
51 1102747/ 9.3125/9:3471' 9.3791| 9,4087| 94364 9,4622| 9,4865 9,5093 9,5309| 9
3¢ [ 0:2767] 93143 9,3488! 9,3806| 9,4102| 0,4377| 9,4634| 9,4876| 9,5104| 9,5320/ 6
57 [9:2786] 9.3161| 9.3504| 9,3822| 9,4116| 0.4390| 9.4647|9,4888] 9,515/ 9,5330( " 3
80 [ 9:2806|93179| 9,3521| 9,3837| 9,4130[ 9,4403| 9,4659| 9,4900| 9,5126/ 9,5341] 0
., [169°[168° | 167° | 166° | 165° | 164° | 163> 162° | 161° | 160°|
349° | 348° | 347° | 346° | 345° | 344° | 343 | 342° | 341° | 340°




- \/\ s 1 ‘J. . 4y : s LI
20° | 21° | 22 | 23° | 24° [ 25° | 26° | 21 | 28" | 29° |
200° | 201° | 202° | 203° | 204° | 205° | 206° | 207° lzu&) l 209° |
9,5541| 9,5543| 9,5736| 9,5019] 0,6003| 0,6260] 9,6418| 9,6570| 90,5710 90856 60
9,5351|9.5553| 9,5745| 9,5928| 9.6102] 9,6268{ 9,6426 96578' 96723 0,6862| 57
9,5361|9,5563) 9,5754| 9,5937| 9,6110| 9,6276| 9,6434| 9,6585| 9,6730| 9.0869| 54
9,5372/ 95573 9,5764| 9,5946, 9,6119| 9,6284 9,6442{ 9.6593) 96737 96876 51
9,5382| 9,5583| 9,573 9,5954| 9,6127 9,6292| 9,6449/ 9,6600| 9,6744| 9,6883| 48
9,539219,5502] 9.5782|9,5963 961351 963001 9,6457 9,608] 96752 9,6890. 45
9,5402) 9,5602| 9,5792/ 9,5972| 9,6144| 9,6308] 9,6465| 9,6615| 9,6759] 9,6897| 42
9,5413| 9,5612| 9,5801 9,5081| 9,6152| 9,6316| 9,6472| 9,622, 96766, 9.6 39
9,5423| 9,5622| 9,5810/9,5990 9,6161| 9,6324| 9,6480| 9,6630, 9,6773(9,6910] 36
9,5433(9,5631| 9,5819| 9,59981.9.6169| 96332, 9,6488| 9.6637| 9,6780(9,6917| 33
9,543/ 9,5641| 9,5828 9,6007| 9,6177| 9,6340| 9,6495| 9,6644| 9,6787|9,6923| 30
9,54539,5650| 9,5838 9,6016| 9,6186| 9,6348|9,6503 9,6651| 9,6794/9,6930] ~ 27
9,5464| 9,5660| 9,5847 9,6024| 9,6194| 9,6356/ 9,6510| 9,6659| 9.6801 9,6937| 24
9,5474' 9,5670| 9,5856| 9,6033 96202, 9,6364, 9,6518| 9,6666| 9,6808 9.6943| 21
9,5484 9,5679| 9,5865| 9,6042| 9,6210| 9,637/ 9,6526{9,6673( 96814/ 9,6950) 18
9,5494| 9,5689) 9,5874| 9,6050, 9,6219] 96379| 9.6533 9,6680| 9,6821/5.6957 15
9,5504| 9,560819,5883) 9,60599,6227/ 9,6387| 9,6541| 9,6688] 9,6828/ 0,6963] 12
9,5514) 9,5708 9,5892 9,608 0,6235| 9.6395 96548 9/6695| 96835 9,697 9
9,55249,5717| 9,5901/ 9,6076] 9,6243) 9,6403( 9,6556) 9.6702, 9,6842 9,697 6
9,553 9,5726( 9,5910| 9,6085/ 9,6251| 9,6411| 9,683 96700 9,68499:6983 3
9,5543) 9,5736| 9,5919| 9,6093, 9 6260| 9,6418) 9,6570, 96716/ 9,6856/ 96990 0 -
158 | 156° | 157° | 156° | 155° | 154°| 153°| 152° | 151° 150°
339°| 338° | 337° | 336° | 335° | 334° | 333° | 332° | 331° | 330°
30° | 31° | 32° | 33° | 34° | 35° | 36° | 37° 38° | 39° 1
At ol . :
210° | 211° [ 212° | 213 | 214° | 215° | 216° | 217° | 218° 218
0 [19,6990[ 977118/ 9,7242| 9,7361| 9,7476| 9,7586, 9,7692, 9,77 795(9,7893 9,79 60
9,6996(9,7125 9,7248| 9,7367| 9,7481| 9.7591| 9,7697 9,7800| 97898/ 9.7993| 57
9,7003 9,7131| 9,7254( 9,7373| 9,7487| 9,7597| 9,703/ 9.7805) 9.79039.7998] 54
9,7009) 9,7137| 9,7260| 9,7378 9,7492/ 9,7602| 9,7708 97810/ 97908, 9.8003| 51
9,7016/ 9,7144| 9,7266| 9,7384 9,7498 9.7608 9,7713 9,7815/9,791319,8007| *48
9,7022/9,71501 9,7272| 9,7390; 9,7504| 9,7613| 9,7718| 9.7820]97918] 9’8012 _ 45
9,7029,9,7156 9,7278| 9,7396| 9,7509| 9,7618| 9,7723| 9,7825) 9,7922 9.8017] 42
9,7035|9,7162| 9,7284)9,7402| 9,7515( 9,7624| 9,7729, 97830/ 97927 9.8021| 39
9,7042,0,716819,7290/ 9,7407 9,7520| 9,7629) 9,7734| 9.7835 9.7932| 9/8026] - 36
9,70489,7175| 9,7296| 97413 9,7526{ 07634 9,730, 9.7840/ 97937/ 9'8030| 33
9,7055! 9 7:81] 9,7302| 9,7419}9.7531| 9 76101 9,7744| 9,7844 9,7942| 98035 30
9,70619,7187| 9,7308| 9,7425| 9,7537| 9,7645' 9,7749/ 9,7849/ 9,794 9.8040) 27
9,70681 9,7193( 9,7314| 9,7430| 9,7542| 97650 9.7754 97854 0.7951| 0/8044| 24
9,7074(9,7199 9?320[97436 9,7548| 9,765 9,77599,7859| 9,7956| 9,8049| 21
9,7080 9,7206/ 0,7326) 9,742/ 0,7553 9,7661| 97764/ 9,7864| 9,7960/ 9,8053| 18
9,7087|9,72129, 7332,9,7447,9 7559‘ 97666, 9,7769| 9,7869| 9,7965 9,8058] 15
9,7093, 9,7218| 9,7338| 9,745319,7564| 97671/ 9,7774] 9,7874| 9,7970| 9,8062] 12
9,7099; 9,7224| 9,7344| 9,7459/9/7570| 9,7676| 9.7780| 9,7879| 9.7975| 9/806 9
9,7106 9,723/ 97349, 9,7464/9,7575| 97682 9/7785| 9,7684| 9.7979| 9,807 6
9,712 9,7236/9,7355| 9,7470/9,7580| 97687, 9,7790| 9,7889| 67984 9,8076| 3
9,718, 9,7242|9,7361| 9,7476,9,7586| 9,7692| 9,795, 9,7893{ 97989 98081 0
149°[148° | 147° [ 146° [ 145° [ 144° [ 143° [ 142 [141° | 1407
329° | 328° | 327° | 326° | 325° | 324° | 323° | 322° | 321° | 320°
9_1 .




40°

e

3

®

—
:r-;r I"a =

T

Frai

220°

221°

81 9,8169)

9,8174
9,8178
9.8182
98187
9.8191

222°

19,8255

9,8239|
9,8264
9,8268
9.8272

9,8276/

223°

9, 8342
9,8346
9,8350
9,8354
9,8358

70,8338/ 0,8415

24 | 225°

9,8422
98426
9:8430
9/8433| 9,8510
9,8437| 9,8514

9,8502

9’8506,

226° | 227

3,8495 68560 0,8641]
9,8499| 9,8573

9,8045
9 8648
9, ,8652;

9 8577
9 8580
9 8584

9,8588/ 9.8659

9 8655

ay

9 8781
9, 878‘1
9, ,8788
98791

9.8728(9 87941

9,8196
9,8200
9,8204
9,8208
9, 8213

9, 8280

9,8362
9,8366
9,8370
9,8374
9,8378

9,8441|9,8518
9,8445,9,8521
9,8449| 9,525
9,8453 9,8520
9,8457, 9.8532

9,8591/9,8662
9,8595 9 8666
9,8598/ 9, 8669
9,8602] 9,8673

9, 8606 9,3676

9,8731
9,8734
9,8738
9,8741(9,8807
9,8745(9, 8810|

9 8798
9 380‘1
9, 8804

09,8217/ 9

9,8221

: 98226

9,8230

89,8234/ 9

9,8382
9,8386
9,8390
9,8394
9,8398

9,8460
9, ,8464
9,8468
9,8472
9,8"!76

9,8536
9,8540)
9,854 4
9,8547
9,8551

9,8609/ 9,8680
9,8613| 98683
9,8616/ 9,8687
9,8620/ 9,8690
9,8624|9,8694

9,8748/ 9,814
9'8751 9.8817
9.8755| 9.8820
9 3758| 9.8823
9,8761 9,827,

9,8238
9,8242

' 9 8247, 9
9 8251
9 82559

9,8402

6| 9,8406

9,8410
9 414
93418

9,8480
9 8484
9 8487
9 8491
9 8495

9,8555
9,8558
9,8562
9,8566
9,8569

9,8627
9,8631
9,8634
9 8638
9 8641

9,8697
9,8700
'9,8704
9 8707
9,8711

9,87659,8830
9,8833
9, ,8836
9 883

9 8778 9 884

138°

136°

135° | 134°

133° [132°

3

316°

315° | 314°

313° | 312°

130°
310

131°

nr°

5° | 57°

3

58° | 59°

2310.

233°

9,8842
9 8846
9,8849
9,8852
9,8855
9,8858

9,8905

9 8908/ 9,

989‘!1
9,8914
989‘[7

9,8920] 9,

9 9026
9 9029
9,9032

{ 9,9035

99038

9,9024] 9,

235°

234°

236° | 237

238° | 239°

0] 9,9134¢
9,9136
9,9139
9,9142
9,9144
9:9147

v

9, '9088
9:9091
9.9093

9,0186
6,9188
9,9190
99193
99196
9,9198

9 9238
9, L9241

99248

9,9236

9, 9243
9,9246

9,0284( 9,9331
9,9287| 9,933
9,9289(9,9335
9,9291| 9,933

9,9294| 9,934
99296/ 91934

m———e e —

9,8862
9,8865

19,8871
9 8874

9,8923
9,8926
98929
9,3932
9,8935

9,9040/
9,9043
9.9046
9.9049
9,9052

9,9096
9,9099
99101
9,9104
9,9107

9.9150
99152
99155
9,9157
9,9160

9,9201
9,9204
9,9206
9,9209
9,9211

9,9251

99253 9,9301
9,925 9,9303
9,9258
9,9260

9,9298) 9,9344
9,9346
9,9348
9.9351’

9, 19305

9,9308 9,9353

9,8877
9,8880
90,8883

9 8890

|2

09,8938
09,8942
9,8944
9,8948
90,8950

9 9009

9,9057
99060
9,9063

I9 9066

9,9055

9,9110
9,9112
9,9115
9,9118
99120

9,0162
9,9165
9,0168

99170
9,9173

9,9214
9,9216
9,9219
9,922]
9,9224

9,9263
9,9265
9,9268
9,9270) 9,
9,9272)

9,9310
9,9312
9,9315

9,9355!
9/9358
9,9340
9,9362
99364

993]9

09,8893
9,8896

9,8902
9,805,

9,8953
9 8956
9 8959
9,8962
9,8%5

9.9012
9,9015
9 ,0018
9; 19021
9 9024

9,9068
9,9071
9.9074
99077
9,9080

9,9123
9,9126
9.9128
9,913
9,9134

9,9176
9,9178
9,9181
9,9183
9,9185

9,9226
9,9228
9,923
9,9234
9,9236

9,9275
9,9277
9,9280
9, 9282
9 9284

9,9322| 9,9366
9,9324! 9,9369
9,9326| 9,9371|
9,9328| 9,9373
9,93319,9375,

129°

128°

127°

126°

125° [ 124°

123° | 122°

121° | 120°

309°

308,

307°

306°

305°

304°

303° | 302°

3017 |300°

N ] | e
49°

19,8711(9,8778] 60




= - ——— — - - —- =

60° | 61° | 62° | 63° | 64° | 65° | 66° | 67° | 68° | 69°
240° | 241° | 242° | 243° | 244° | 245° | 246° | 247° | 248° | 249

0 |9,9375| 9,9418] 9,9459) 9,9499| 9,9537, 9,9573) 9,0607| 9,9640, 9,0672/9,0702] 60
3 [[919378(9/9420] 99461 9.9501 9,9538. 9,9574| 9/9609| 9.9642, 9.9673 997031 57

6

9

9,9380| 9,9422| 9,9463| 9,9503 99540 9,9576| 9,9611| 9,9644 9,9675 99704 54
9,93821 9,9424| 9,9465| 9,9505 9,9542 9,9578| 9,9612 9%45 9%76 997 51
2 9,9384 9,9427 9,9467| 9,9506/ 9,9544/ 9,9580| 9,9614 99647!99678 9,0707 48
15 9,9386/ 9,9429| 9,9469| 9,9508| 9,9546|9,9582| 9,9616 9961819%79 9,9709 45

18  [9,9388]9,9431|9,9471| 9,9510| 9,9548| 9,9583| 9,9617| 9,9650/ 9,06819,0710] 42
21 [99390]9,94331 9.9473| 9,9512] 9,9549 9,9585| 9:9619| 9.9651| 9,0682 9.9715( 39
24 (19,9393 9/9435 99475 9,9514| 9,051/ 9,9587| 9,9621/ 6.9653 9,9684/ 99713 36
27 [19,9395(9,9437| 9.9477| 9,9516/ 9,9553/9,0588! 9.9622 9,9655 9,9685! 9.9714| 33
30 |(9,9397/9,9439, 9,9479| 9,9518{ 9,955 9:9590| 9,9624| 9,9656( 9.9687|9.9716( 30

33 © 19,9399/ 9,9441) 9,9481| 9,9520/ 9,9557| 9,9592/ 9,9626| 9.9658 99688| 9,971 7] 27 -
36 9,9401/ 99443 9,9483 9,9522/ 9,9558) 9,9594, 9,9627| 9,9659| 9,9690 99?19{ 24
39 9,9403] 9,9445) 9,9485 9,9524) 9,9560| 9,9595| 9,9629| 9,9661| 9,9691| 9,9720/ 21
42 9,9406] 9,9447 99487 9,9525( 9,9562 9,9597 9,9630 9%62 9,9693/ 9,972 18
45 9,9408| 9,944 9,9!89 9,9527| 9,9564| 9,9599| 9,9632 9,9664 9 9694/ 9.9723 15

51 [9,9412(9/9453| 9:9493 9,9531( 9,9567| 9,9602| 9,9635| 9,9667| 9,9697| 9,972
54 [(9,9413] 9,9455! 9/9495! 9/9533| 99569 9,9604| 9.9637 9,9669] 99609 9.9727
57 [9/9416| 99457 9.9497( 9,9535| 9,9571| 99606/ 9,9639| 9,9670| 9.9700| 9,9728
60 [9,9418]9,9459(9,9499 9,9537| 9,9573) 9,9607| 9,940 9,9672| 9,9702| 9,9730

119° | 118° | 117° [ 116° | 115° | 114° [ 113° [ 112° | 111° | 110°

299° | 298° | 297° | 296° | 295° | 294°| 293° | 202° | 291° | 200°
T0° | 111|150 167 | 11° | 18° | 19°
250° | 251° | 252° | 253° | 254° | 255° | 256° | 257° | 258° | 259°

0 9,9730(9,9757| 9,9782, 9,9806| 9,9828| 9,9849| 9,089 9,0887| 9,9904 9,99201 60
.g 99731 9,9758) 9,9783| 9,9807| 9,9830| 9,9850| 9,9870| 9,9888 9,9905 9,99200 57
9

48 [19,9410]9,9451| 9,9491| 9,9529]9,0566| 9,9601| 9,9634| 9,9666| 9,9696 9,972;" 12

CSWo o

99733/ 9,9759| 9,9784| 9,9808 99831 9,98521 9,9871 9,9889 99906 9,9921 54
9,9734|9,9761| 9,97g6 9,9809| 9:9832 9,9852| 9,9872 9,9890 9,9906/ 9,99 51
12 99735 9,9762| 9,9787| 9,9811| 9,9833 9,9854| 9,9873| 9,9891| 9,9907 9,992 48
15 9,9737|9,9763| 9,9788 9,9812 9,9834] 9,9854| 9,9874| 9,9892| 9,9908| 9, .

18 [9,9738/9,9764|9,9789/9,9813 9,9835( 9,9856] 9,9875 9,0892|9,9900 9,0924 42
21 {9,9739]9,9766(9,9791) 9,9814| 9,9836| 9,9856/ 9.9876 9.9893 99910/ 9,9924| 39
24 119,9741/9,9767| 9,9792| 9,9815| 99837, 9,9857| 9,9876| 9.9894| 9:9910] 9,9925| 36
27~ |9,9742) 9,9768| 9,9793| 9,9816/ 9,9838| 9.9858! 9.9877| 9.9895/ 9,991 9,9926| 33
30 ||9,9744)9,9770| 9,9794 9,9817 9,9839| 9.9859) 9,9878) 9,9896 9,912 9,9927| 30

33 19,9745/9,9771|9,9795| 9,818/ 9,9840/ 99860/ 9,9879) 9,9897( 9,9913/ 9.9927| 27
36 19,9746/ 9,9772(9,9797| 9,9820( 9,9841| 9,981/ 9,9880| 998981 9,9914| 9.9928
39 [9,9748/9,9773| 9,9798| 9,9821 9,9842| 9,9862| 9.98819,9898| 9.9914| 9. 21
42 59749/9,9775/ 9,.9799| 9.9822{ 9,9843| 9.9¢63| 9,9882| 9,9899| 99915 9.9929| 18
45 19,9750/ 9,9776 9,98001 9,9823 9,9844| 9,9864| 9,983 9,9900| 9,9916/ 9,9630

48 9,9752(9,9777|9,9801(9,9824| 9,9845) 9,9865 9,9884|9,9901| 9,9916/ 9.9931] 12
51 [19,9753) 9,9778| 9,9802{ 99825 9,9846| 9.9866/ 9,9885) 9,9902| 9,9917| 9,993 9
54 [9,9754|9,9780( 9.9804| 9,9826| 9,9847/ 9,9867| 99886/ 9,9902| 9.9918| 9,993 6
57 |9,9755| 9,9781| 9,9805| 9.9827| 9.9848| 9,9868, 9.9886/ 9.9903{ 99919} 9,993 3
60 [9,9757|9,9782, 9,9806/ 9,9828, 9,9849 9.9869; 9,9887| 9,9904| 9,9920| 9,993 0

i 109° | 108°| 107° | 106° | 105° | 104° [ 103° [102° | 101° |100°|
289°| 288° | 287° | 286° | 285° | 284° | 283° | 282° | 281° | 280°

93




80> | 81° | 82° | 83° | 84° | B85° | 86° | 87° | 88° | 8%°
] - p i '
260 | 261° | 262° | 263° | 264° | 265° | 266° | 267° | 268° | 269° ‘
0 |[9,9934] 9,0040, 9,9958 0,0968| 0,0076| 9,0083) 9,0089| 9,9994| 9,0997 9,999 60
3 [9/9934|9:9947|9.9958| 9.9968] 9.9976| 9,9984| 9,9990| 9,9994| 9,9998( 9.9 57
6 [9/9935|9/9947 9.9959] 9996899977} 9,9984| 9,9990| 9,9994| 9,9998| 0,0000( 54
9 (19,9936 9'9048| 99959 9,9969| 9.9977| 9,9984| 9,9990| 9,995/ 9,998 0.0 A
12 [9,9936] 9,9949, 9.9960| 9,9969| 9,9978 9,9985/ 9.9990 9,9995| 9,9998} 0, 48
15 [19)9937/9/9949) 9,9950| 9,9970| 9,9978| 9,9985| 9,9991| 9,9995| 9,9998| 0,0000] 45
18 [ 9,9938! 9,990/ 9,9961/9,9970| 9,9978| 9,9985| 9,9991|9,9995| 9,9998/ 0,0 42
21 199938 99950/ 9/9961| 9,0971| 9'9979] 9,9986| 9,9991| 9:9995] 9,9998| 0, 39
24 9/9939]99951| 9,9962] 9,9971| 9,9979| 9.99869,9991|9,9996| 9.999g| 0, 36
27 19,9939 90952,99%2 9:9972| 9,9980] 9.9986| 9,9992, 9,9996| 9,9998| 0,0000{ 33
30 |9,99409.9952 9,963 9,997% 9,9980| 9/9987| 9,9992| 99996/ 9,9998 o,ouoc{ 30
33 [9.9941]9,9953 9,9963/ 9,9972] 9.9980| 9,9987, 9,9992| 9,9996| 9,9999 0,0030 7
36 [[9.9941]9,9953| 9:9964| 9,9973| 9,9981 9,9987 9.9992{ 9:9996| 9.9999/ 0,0000] 24
4 39 |19'9942] 9'9954| 9/9964] 9.9973| 99981 9,9988| 9.9993| 9,9996/ 9,9999| 0,0000( 21
42 |19,9942/9,9954| 9,9965| 9:9974 9,9981| 9,988 9,9993| 9,9996 9,9999! 0,000 18
45 [19/994319,9955( 99965/ 9,9974| 9,9982| 9,9988 99993 9,9997, 9.9999 0,0000( 15
48 [9,9944] 9,9955] 9,9966' 9,9974% 9982/9,9988/ 9,9993| 9,9997(9,9999, 0,000¢|| 12
51 [19:9944| 9/9956| 9,966/ 9,9975 9,9982| 9,9989| 9,9993| 9,9997 9.9999| 0.000¢ 9
5¢  [9/9945| 9.9956| 9,9967| 919975/ 9.9983] 9.9989| 9,9994 9,9997 9.9999| 0,0000 6
57 119/9946] 9,9957| 9,9967| 9,9976| 9,9983| 9,9989/ 9,9994| 9:9997| 9,9999, 0,0000 3
50  |[9:9946]9,9958| 9,968 9:9976 9.9983| 9,998 9,9994( 9,9997| 9,9999/0,0000( 0
; 99° | 98> | 97° | 960 95° | 94° | 93° | 92° | 91° | 90°
! — - |
279° | 278° | 277° | 276° | 275° | 274° | 273" | 272° 271° | 270

94




