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FOCYODAPCTBEHHDBDHA CTAHIOAPT COI3A CCP
-~ > - |

NEPEAJAUYU TAOBOUAHDBIE I'OCT
PacueT reoMeTpHu 17696—89
Globoid gears. Calculation of geometry
(CT C3B
6499—88)

OKCTY 0073

Ilata BBeaeHHA 01.07.80

Hacrosamuii crangapt pacnpocrpaHsercs Ha rJjo6GoHAHBIE mepena-
9YH C JIHHeHYaTbhiM 4YepPBAKOM HJH C YepBAKOM, HOMHHAJbHLIE NOBEpX-
HOCTH BHTKOB KOTOpOro 0OpasOBaHEl NPOH3BOAALIEH IOBEPXHOCTHIO
BpallleHHs, o6pasoBaHHON npaMo# NHHHeHd, H MOAHPHIIHPOBAHEL B NpO-
lecce HM3TOTOBJICHHS 3a CUYeT HAJadKH CTAHKA, C MEXOCEeBHIM YIJIOM
90° u paccrosaHHeM a Ao 630 MM, H ycTaHaB/JHBaeT MeTOJ pacuera
reOMEeTpHYECKHX IapaMeTpoB IVIOOOHAHOHN nepelaud, a TakiKe reoMer-
PHYECKHX NapaMeTpoB IVIOOOHAHOTO vyepBskKa H KoJseca rJao6ouaHoH
{ileperaun.

1. OBIMUE NOJIOKEHHUHA

1.1. CxeMa pacyera reoMeTpHH BKJIOUAET HCXOJAHHE NaHHHE AJA
pacueTa, npuBeAeHHBle B Tabja. 1, pacuer reoMeTpHUECKHX mapaMer-
pOB, MpHBEACHHBH B Taba. 2, ¥ pacyer pa3MepoB /s KOHTPOJA B3a-
MMHOI0 DPAacloJIOKeHUS pPa3HOHUMEHHBIX npodHaeft BHTKOB H 3y0ObeB,
NnpHBEeAEHHBIH B TabJ. 3.

1.2. Tepmunsl u o6o3zHauennsa — no I'OCT 16530 u TOCT 18498.

1.3. Pacuer pekomeHAyeMbIX NapaMeTpPOB CTAHOYHOI'O 3alleNJeHHS
W JIMHHH NPOJAOJbHOI MoAH(pukauuu raobouaHoro yepssika GAV npu-
BEeACH B NPHUJOXKEHHHU 1.

1.4. Pacuer pekomeHayeMbIX 3Hau€HHN 3aBaJIOB NPHBEAEH B MPHJO-
KeHuu 2.

1.5. IIpumep pacuera rao6ouaHo# mepelaud MpHBEAEH B NMPHJIONKe-
HHUH 3.

Hinanue oduuHaIbHOE Ilepeneuarka BoOCNpeHIEHA

*

©© HspatennctBo craHgaprtos, 1990



C. 2 TOCT 17696—89

2, PACYHET TEOMETPHMECKHX NAPAMETPOB

Ta6anna |
HcxopHbie naHHBIE A8 pacuera
HaumwedoBaRHe NlapaMerpa O6osnauenne
MexoceBoe paccrosune a
HoMEHanbHOE NepeRaToyYHOe YHCJIO Bhom
JleNHTeJIbHHA oceBOR yron npoduas BHTKA Oy
*
o0 KoadhdHuneHT BHCOTH BHTKA hy
¥
-qu e s—— o e ————————————— i | e —————— e ——
&N
— KosppHnueHT BRCOTH AENHTEJbHOH TOJOBKH BHT- W
& Ka as
E —_— —
- | KosbduumueuT paiHaJbHOTO 3330pa Y IOBEPXHOC- c*
= TH BHNagHH rJA0GOKAHOTO YepBAKA I
g:: —— - e ———— — —
= Ko>¢ppHiiesT panuaJbHOro 3a3opa y NOBepXHOC- C:
2 TH BNaju#H KoJeca rJ0G0MIHOH mepelauH 3
)
shed — . T . o T
= | Koapduuuedr pajanyca KPHBH3HH NepexonHOf *
= KpHBOH BHTKA | Py
E ¥ — e — e ————
~ Kosdpduuuedt panuyca CKPyrJaeHUA KPOMKH HC- *
XOAHOTO MPOH3BONSIIEr0 TNOGOHNHOTO UYepBAKA Pro,
h -_— -
KosdduitHeHT AenHTEeJbHOR  OCEBOH  TOJILIIHHH] <"
BUTKa B Cepe/lHHe depBsKa 1

Ta6banua 2
Pacuer reoMeTpHUYECKHX Nnapamerpos

HauMeHOBaHHe napaMeTpa QO6o3HaueHye PacueTonie QOopMYJH ¥ YKas3aHHRA
— o —— — ————— — e e —
BuiGop uHcJIa BHTKOB uepBsKa, 3y0beB KoJeca,
pacueT NepegaToOvYHOrQ d4ucja
1. Uncsio BHTKOB uepBSKa 2 [Ipu Unon ==22min NPEANOUTHTEIb-

| KO 2;=1, rae:

' szjn=35 an d]=0,355*{1
Zomine33 NpH dy—04-a
32m1n=31 MpH d]=0,45'a




FOCT 17696—89 C. 3

ITpodoaxncenue Taba. 2

Hauuenosasue napaMerpa

O6o3HaYeHHe I'

Pacuyerdple GOpPMYNAEl ¥ YKasaHHus

iy S e e PE—

2. Hncno 3ylbeB KoJeca riio- 29
GoUAHOA nepenau

3. IlepenatTounoe THCNO u

iy — A

e e e ——

S ekl

[lpp awboM uUyoy NHpH HEOOXOAH-
MOCTH Oosee TOYHOro NpHOJHKCHHS
nepefatoOuYHOro UHCAAa # K HOMH-
HaJbHOMY MNepelaTOYHOMY  YHCAY
Uyom MTPHHHUMATL HAUMeEHbIUEE H3
BO3MOKHKX 3HAUCHHHE 2| C YYCTOM
TOro, 4To
Zz_,:"..-:'-“-szin_

e —— e — e SN

[IpHuMAalOT H3 COOTHOLUEHHSA
Zy=Unou <1

H OKPYIIfI0T Ao OauxKajmwero ue-
JOro 4Yucaa.

[Ipumewanyas:

1. Ilpn nByx un GoJsiee BHTKOBHX
yepBsIKax 3HavYeHHe 22 PEKOMEHAY-
eTCSl NPUHHMATL HEKPATHHIM UYHCAY
BHTKOB 4epBsAKa 2.

2. Jlonyckaercs pOpHHHEMATb 22
KPaTHHIM QHCAY BHTKOB 4epBAKa 2
NpH YHCTOBOH 06paboTke 3yObeB
KoJieca IJOGOUAHKIM IIEBEPOM HJIH
rirobouIHOf (Qpe3oit ¢ 9UCIIOM Tpe-
G6eHOK, PABHLIM HJH KPaTHHIM YHC-
Jy BHTKOB 4epBsiKka, U npH obpa-
60TKe BHTKOB OeCKOpPPEKUHOHHKLM
cnoco0OM, B COCTAB HAJAJOK KOTO-
poro BXOXHT YbBeJHYyeHHE nepela-
TOUHOI'0 YHCJA TO CPABHEHUIO ¢ Te-
pelaTOuUHRIM  qucsnoM  rJ00OHI KON
nepeaauy

|

]

Pacuer guameTpoB uepBSiKa W KOJieca, BLHICOT BHUTKA u 3yba

4. JenurenvHulfi AHAMeTp uep- d
BAKA

[TpuuuMaT H3 COOTHOLICHHS

| dij=0,4-a npn a<<12b MM;

| d1=0,355-a npr a>125 mwm.

B o060CHOBaHHHX CJaydafx JAonyc-
KaeTcs NPHHUMATH H3 COOTHOLICHHA
di=0,45-a npH a<<125 MM

U dy=0,4-a npn a>125 MM

5. Jlenurenpsnil AuaMeTp Ko- dz
A&ca

dg=2'ﬂ—d1
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IIpodorsxcenue Taba. 2

HauMeHoBRaHHe nmapaMmerpa OGoaHauenue PacueTHHe GOpMYJIN K YKasanus
b. MogyJb m m= ds
. %3
7. BrcoTa BHTKA h; hl=h1*-m
YucnoBoe 3HaveHHe BHCOTH BHT-
Ka 49epBdKa Okpyraate Jo OJau-
Xafmero 4dHcna H3 paga Ra4) no
I'OCT 6636
8. PaaguanbHbR 3a30p y IO- Ci Ci=C* - m
zgpgggm BIAHE FJ0GOHAAOrO Uucnosoe 3uaueHne paaRaJbHOTO
P 3330pa Yy I1OBEPXHOCTH BNAJHEH
riao0OHTHOTO 4epBAKa OKPYrafTh A0
GuHxkakwero yHcjaa u3 paxa Ra20
no 'OCT 6636
9. PaguajabHuHfi 3a230p Yy II0O- Co ' Co=Co*-m
gg%ﬁ{;?nne;:;fqﬁﬂ koJeca rao- Yucs0BOe 3HadeHHE PAAHAJBLAOLO
3a30pa Y NOBEPXHOCTH BNaJ¥H KO-
Jieca rJA0GOHAHON nepenauH OKpyr-
JAaTh 1o Oauxahwero 4pena Ha
B | pana Ra2( no I'OCT 6636
10. Tay6una 3axona l B ! Rw=h—~—C|
11. Brcora AGJHTENbHON TIO- hnl ! hu1=ha1*'m
JIOBKH BHTKA -
12. Brcora nennTenbHON HOXK- A hyr=hi—MNha,
KH BHTKA B ) -
13. Onamerp BepWHH BHTKOB day I da1=d—2h4)
14, Juamerp BIaiuH BHTKOB dy ’ dyy=d\—2h;,
gepBfKa -
15. Paguyc XpHBH3HH nepe- 051 Qs1=Qn*-m

XORHOH KPHBOHI BHTKA

YucnoBoe 3naueHHe pagHyca KpH-
BH3BH MNEPEXOAROA KPHBOA BHTKA
OKpyrJafaTh Ao Oaukajmiero 9qucja
n3 psza Ra20 no I'OCT 6636
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I1podosxcenue raba. 2

HauMenosaue rtapaMeTpa O6oagavenye PacyeTable GOPMYAbl H YRAZIHRA'

16. Bucora 3y6a hg ho—hw+ Co

17. BricoTa peauresbHOfi TroO- Raa Aas=HRp—HNai
JIOBKH 3y0a L D —

]

18. BHcOoTa NeJIUTEJIBHOA HOX- hfg F h;2=h2-—-—hﬂg
Koayba =~ .

19. luaMerp Bepuiun 3yG0beB deo ‘ das=do+2has

20. Jduamerp Bnagug 3y0nes dyo l dio=do—2hsg

- *
21. Panuyc XpHBH3SHH nepe Df2 Pty =Py

XOAHON XpuBOH 3y06a

Uucaosoe 3naueHue paguyca XpH-
BH3HH NEPEeXOAHOH XpuHBOR 8yla
| OKpYIVIATE B0 OJHXKaHUIero uHONa
3 psaa Ra20 nmo I'OCT 6636

iy ——l

o il e e e .
i el . —r T

Pacuer napaMeTpoe CKoCa BHTKA

292 BuicoTa CKOCa

-

23. TnybuHa cxoca

L T L

24, Paaunyc 3axpyraenns pe6-

Pa MEXKAY TOBEPXHOCTSAMH CKO- |

ca u Packyu

hj

0;

h} =0,5|'h1

tUucaoBoe 3124YeHHe BLICOTH CKO-
€a OKpyraaTte Ao  Gmixajuwero

jaucna w3 psna Ra20 no TOCT
6636

— e — P — -

Aj=0,03-A;

HucnoBoe  3Hauenne  rayGHHM
CKOCa OKpyriasTh jgo G6anxajuero

qucjia u3 pAga Ra20 mo TOCT
6636

ey . S P—

e;=0,3-h;

HucnoBoe 3HaueHie pajuyca 3a-
Kpyraenus pebpa MexAy NOBepXx-
HOCTIMH CKoCa H (pacKH OKPYIJIATH

A0 OMmKahllero 4Hcjga H3  pAA3
Ra20 no I'OCT 6636

{
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Ilpodosxenue raba, 2

HaumeHoBanue napamerpa QOfo3HayeHye Pacuetdnie QopMYyIH B yKa3zavus
i

m i R p— - il i ﬂ_ F— — L bl i _=-———-_.——_.q...—-_ ki el

Pacder KOHTYPHRIX pa3MepoB 4epBAKa H KoJeca

25. TlonoBuHa yrsna pacuer- Ve ] K,
goro 06XBaTa JHHEHRUATOro IJIO- ve==180- :
2

HONIHOrO yepBAKA
PaGouuit o6xBaT HCXOAHOTO TIJO-

| GongHOro uyepBsiKa K. NPHHHMAIOT
B 3aBHCHMOCTH OT 2; B COOTBETCT-
B ¢ ["OCT 24438

e — e

il - . I e b s,

ST i it S —

26, Onuma Hape3anHo$l uacTH b sin(a,—v,)

gqepBAKa MO BHAJAMHAM

b g = T P
jl dﬂ SIH e 2 1‘1 CGS{;I

[Tpu uucroBofi o6paloTKe 3yOneB
KoJsieca TVIOBOMIAHHM UIeBEPOM HJIH
rJIGBOHAHON Gpe30ll AJHHA Hape3aH-
HOH 4aCTH YepBAKA IO BnagHHaM
ONpeneNsieTCd 3aBHCHMOCTRIO by =
={,35-dy H OKpyrjigerci B MeHp-
| Y10  CTOPOHY A0 Oamxkadumero
ynedaa u3 psapga Ra40 no TOCT

6636

]

27. Paauyc obpasyiomiei riao- | Rra I 2-2gq—day
6ouja BepIINH BUTKA g Rpa1= 9

. CtanouHOE  MEKOCCBOE pac-
CTOAHHE (g9 NPH HAPC3AHHMHM MOLHU-
GUNUPOBAHHLEIX  BHIKOB  uepBiKa
GAU JBYXCTOPOHHUM  GeCKOppeK-
IIHOHHHM CcHoco00M au OnpeaeisiorT
pacuyeToM, TPpHBENEHHHIM B IPHJIO-

JKeHHH I,
2. Ilpy wmape3aHuy BHTKOB yep-

BSIKA TPH HaJajKe CTaHKA Ha oce-
BOE& pacCTOsIHHE, PAaBHOE MEXKOCEeBO-
MY paccTrofgHHIO IJ1000HAHOH nepe-
J1ayyd, NMPUHUMATD Q=0

S— e L = L alleli — S — il — —

28. Paguyc o6pasympouieéi rao- R 2-agy~—d gy
6ouja BnaiHH BHTKA Rp=—" 5

29. Hauboapmui JHaMeTp del 2 '2")
gepBSKa MO BHaJAHHAM dfelzz(a*ﬂ"—VRﬂ_o'%bﬂ
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Il podormcenue raba. 2

HaumenoBanue apaMerpa O6o3tauerne | PacyetHnie GopMysibl H yKa3aHus
—— —— —I—'—""————_I.. — - J—'—' s — —— m— oy —
30. lllupuna Benua uepBAYHO- bq [Ipuuumaror no TOCT 9339
0 KoJeca : HAY U3 COOTHOUICHHA be=1pa, rae

P — KO>(PhUUNEHT MHUPHHEB, KOTO-
1 puff onperenswr w3 papa: 0,163
| 0,20; 0,25; 0,315,

Kosddpunuenr wmupuan Pp=0,25
ABASETCH NPEANOUYTHTENbHHM, Yuce
JIOBOe 3HAYEHHE IMHPHHK BeHla OK-
| | pYyrsaTs R0 Oauxkafmero 4ucaa H3

pana Ra 20 no I'OCT 6636

ke N e e et _—

31. Paauyc suemxu ra ra=0,7 dy

YucnoBoe 3HaYEHHE pajHyca BH-
eMKH OKpYIrafATs J0 GauXanuiero
gpcaa H3 psarxa Ra 20 mo TOCT

6636

32. HauGoavwaf Auamerp dges l daez=da3+0,1-by
YepBAYHOrO KOJeca
Tabanna 3

Pacuer pasMepoB nJjf KOHTPOJAS B3AHMHOr0 pPacHnOJOXEHHS DPA3HOHMEHHLIX
npodpuae BUTKOB K 3ylheB

HanMeRosaRue napaMerTpa Q6o3Hagenne PacueTHnle GOpPMYJABl M yKasaHua
[. MakcuMaJbHEHA  JeJTH- Y dy+24ay,
TEJIbHHA  Yroa NOABEMa JH- Y=
HHM BHTKA 20°¢1

|. ¥YBennueune CTAHOYHOrO Mexoce-
BOTO PpaccTOfAHUA TpHU 3yboobpaboTKe
yepBAKa Aag U CTAaHOYHOE neperaTod-
HOE€ YHCJIO IpH 3Y6o06paboTke depBA-
| Ka Uy NPH Hape3aHHH MOILHHIHPO-
BagHHX BHTKOB uyepBsixa GAU nmycro-
POHHHM GECKOPPEKUHOHHHM CHOCoOOM
qu OnpepmeasioT pacyeToM, NPHBEAEGH-
HHM B TIpHJOXKeHHH .

2. IIpu o6pabGoTKke BHTKOB 4epBSAKa
IpH HaJlafike CTaHKA Ha MEXO0CeBRoe
paccTOsIHHe, pAaBHOE MeXO0cCeBOMY pac-
CTOAHHIO TJOOOULHOH Teperayd, NPHU-
HUMaTh Adagy=0.
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IIpodoaxcerue Taba. 3

HauMeHoBaHHe napaMeTpa O6osBavenue PacyeTHHE® QOPMYAN ¥ YKa3aHuA

| 3. IIprn o6paGoTke BHTKOB 4YepBfKa
MpH HajJajke CTaHKa Ha MnepeaaTodYHoe
JHCJIO, PaBHOE MepefaTOY’ROMY YHCIY
rJIo00OHANOR  nepelavyH,  UPHHUMATL

ly=U
2. Nenutenvrana TOJINHUEA S - Sy
NO XOpje BHTKA S1=dy Sin|{ —— j coOsY
2
3. Henutenpnas BHCOTZ J0 Aa B - sin? Sy*
XOpAH BHTKA a1=Mg1 — 4g SIN*{ —577
2
4. HeaurespHas  TOJIHHA E; —_ n-S*
mo xopie 3y6a YepBAYHOrO sq= [dgsin —2450} - cOsY,
KoJseca Ze
raie Aso— PA3HOCTH 3HAaYEHHA 1NpO-
loapHOL MoOARDMKAUHH B CepelHHe
BHTKAa H SKCTPEMAJBHOA TOYKe JHHHH
NpOROAbHOA MoOAH(pHKanuH (MM)
ﬁ.nﬂo,wgﬁm,
Aso — Pa3HOCTL YIMJIOBHX 3HAYCHHA
(B paaxHanax) mpozoabHofi MOAH(dHUKa-
IHH B CepelHHe BHTKa H SKCTPeMaJib-
HOMl TOUKe JAHHAH OPOAOJNBHOA MOIHGH-
Kauuu (uepT. 2).
3uauveunsa A,;, LJARA cjaydas Hapesa.
| HUg MOIMIHUHNPOBAHHHX BHTKOB IVIO-
GoupHoro uepsaka GAU aBycropon-
HHM GECKOPPEKUHOHHHM CNOCOOOM au
onpexensior pacderoM (cM. Pekomesx-
ayeMoe NnpujoXeHue 1) HJIH IO rpagu-
Ky (uept. 1).
i
5. Henutespaas BEHCOTA HO haz — L[5t
XOpAH 3y6a 4epBSYHOrO KO- hag="aytdysin? | —-
Jieca 2
1
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>
I'padpux pJjas onpepeneHus A,,

4 sp
0,00/

0,002 ~

0,007 1

0,02 0,04 0,06 0,08

Hepr. 1

3. MAPAMETPBl IUHUHU NPOAJOJBHON MOOJUPHUKALLIUH
BUTKA IFNJIOBOUJHOTO YEPBAKA

3.1. Jlunus npomosbHON MOANDHKALHH NOBEPXHOCTH BHTKa TIJIO=
OOHAHOI0O uepBsikKa HMeET BHJ NJAaBHOH KpHBOH (uepT. 2).

3.2. 3aKOH NpONOJbHOH MOAMGMHKAIIMH BHTKa TrJOOOHAHOTO uyepBs=
Ka omnpezpeJsserca cnocoboM MOAHMDHUHUPOBAHHUST BHUTKOB 4YepBsKa B
Apouecce H3TOTOBJIEHHS H BeJHYMHAMH HaJaJOK CTAHKA, BXOJAAILHX B
3TOT cnocoo.

Pacuer nponosibHOH MoOAM(HKAIHH BHTKa TJOGOHAHOTO 4YepBAKA
GAU naasa nBycTopoHHero G6GeCKOppEKIIHOHHOro cnoco6a au mNpHBeIeH
B PekoMeHAyeMOM NMPHJIOKEHHH 1.

3.3. Ilponoabnyio MoaudHKauuio B JHHEHHOM H3IMepeHHH (B MM)
onpeneJsoT 1Mo gopmyJie

>
dale
2 1
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OHa HMeeT BHJ TAaKOH Ke INIaBHOH KpUBOH, 4YTO M HA 4YepT. 2, HO C
H3MeHEeHHBIM MacliTaboM [0 OCH OPAHHAT.

3.4. IlpogosbHylo MoAU(HKALHKIO JHHHU BHTKA TJ00OHAHOro 4ep-
BIKa B JUHEHAHOM H3MepeHUH (B MM) OTHOCHTENLHO TOUKHU 3KCTpPEMY-
Ma ollpeAesoT 1o ¢opmyJie

d > >
Dsp=— ; ~ (A30+A@)'

—

4o

¥
3 -
Bxodwas yacmes nobepx- Beixodnag yacmes rnofepx—
HOCmy GumKa KO Gumra

Q-—YroJ, XapakTepH3IVIOIHA TOYKYy Ha ReautedbBOR JauspM  BHTKA.
MaMepsieTca no Ayre AGJNHTENLHOro rjoGoHAa B CcpelHeld NJOCKOCTH
YePBAYHOrO KOJeca OT JMHHHH MEXKOCEBOTO PacCTOfAHHA B Mpepesax oOT

—v, (B Hauanie BXORAHOR YaCTH IIOBEPXHOCTH BHTKA) Ao +V, (B KoHIe

o>
BHIXOAKOff YacTH TNOPSPXHOCTH BHTKA); A(p — 3HaYeHnHe NPOoROJALHON

MOAZMGPUKALHUH BHTKaZ B YIJOBOM H3MEpeHMH, pafHaHbI: IPS-—YI‘OJIQ?.

COOTBETCTBYIOMIHN TOUYKe am*rp;myma (MuguMyMa) npojosabHOfl MoORM-
HK a [(¥H

HepT, 2
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INPHJIOJKEHHE 1
Pexomendyemoe

PACYET NAPAMETPOB CTAHOYHOIO 3AUHEINJEHNUA
U JUHUHU NPONOJIbHON MOOLHOUKALLUHU

I. Ilpu napesanun MOAHPHUIHPOBAHHHIX BHTKOB raobouanoro 4dcpBaka GAU
JIBYXCTODOHHHM O€CKODPEKIHOHHHM CnocoO0M au 3a CUET HaJMaJIKH CTaHKA Ha MEeX-
OCeBOC paccTosHuec H IepelatoyHoe uyHceao O6oJiblide, yeM y TIJO0OOHAHOA TepelnayH,
pacuer mapaMeTpoB CTAHOYHOTO 3aleNJieHHs NPOBOASIT B COOTBETCIBHH C DPEKOMEH-
AauugMH, NpHBEJeHHHMH B Taba. 4.

Tabnuua 4

HauMmeHOoBaHHe , Od06o3Ha- Pacaetnnie dopMyasl #
napameTpa YyeHHe YKa3aHusa
p— m—
1. Uncno ayGoeB INpPOH3BOAS- Zap Onpenensior H3 COOTHOIEHHS

aiero KoJgeca

<

0,91 4+0,0074-V u

H OKpyrasgioT Ao Oauxanulero 1ue-
JIOr'O YHCJIA C YCJOBHEM

290> 22

Ilpy gByx H Gojee BHTKOBHX
gJepBAKAX 3HAUEHHS 2z NPHHHMATH
HeKPATHHM YMCJAY BHTKOB HepBAKa

l 299 =

2. CraHouHOE  TepEenaTouHOE | Uao 290
uHca0 mpH 3yGoolpafoTke uep- Ua0=""
BSIKA 1

3. KoappunueHr OTROCHTEND- Ky Uog—1U
HOTO YBEJHYEHHS CTaHOYHOTO Te- Ky= »
pPeLaTOYHOr0 YHCJIA NO CpaBHe- 20
HHIO C TepelaTOYHHM YHCJIOM
neperayy ﬂ

4. YpequueHue CTaHOYHOTrO Aaqgg Aly=0,96 a-Ky
MEXOCEBOTO pAacCCTOSHHS  TIPH
syb6oobpaboTke uepBsika

5. CranouHoe MexoceBoe pac- Qg0 Qy=a—Aag

CTOAAHHe MNpH  3y6oobpaboTke
gyepBAKA
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[Tpodonrscenue raba. 4

|
HauMmeHroBaHue O603HAa- PacyeTHnlie GopMYJIAbl H
[rapamerpa YEHHE YKAa3aHHSHA
_—— I =
6. JleanTesbHbI LHaMeTp dao dao=dz+2Aaz
fIPOH3BOASIIEIO KoJeca
7. Jluamerp npodHJLHOR OK- Dpo Dypo=ds s1n0x
PYXKHOCTH TIPH Hape3aHHH uep-
BsIKa
d,
2. [ng paanuuyHbx 3HaYeHHA OTHOWeEHHS — H Ko3pbHuuenta K, 3nayeHHs
a
> >

Ap (mpH @ ot —21° no 21° yepes xaxiHe 3°), a TakXe @, U Ao, ONpeeTsIONIHE

OCHOBHHIE napimm'pﬂ JHHHH OPOAOJBbHO# MOAHDHKAIHH, npHBedeHH B TaOa. b.

3uaueHue A,, MOXKET GHTb ONpENeNeHO TakK¥ke No rpadHky Ha uepT. l.

~>
[Tpumep: K,=0,0476, d;=0,355-a, no rpadmxy onpegeaseM A,o,=0,00051.
3. Ilpomoabnyio MopudHKauMio B yrjoBOM H3MEpPEeHHH (B palMaHH) OnNpeaess-
0T Mo gopMmyJe

E’ 25&,0
p —arcsin { sina , - T sina, — sin(a+9—K,9) :i}—l—Ku(P—ax_
Tabauua 5
> >
3HavYeHHUs A?, Qs B Ajo
D
‘ Ap y PARHAHH 24K ¢
a K“
—21° | —18° —15° [ —12° l —9°

0,020 0,00'159 0,001 32 | 0,001 05 000080 I ),00057

0,025 0,001 93 0.,00160 0,001 28 0, 00087 000069

0,030 0,00225 000186 000149 | 000113 ), 00080

0,035 0,00256 0,00211 i 0,00168 0,001127 ),00090

0,040 0,00284 0,00234 0,00186 0,00141 0,00099

0,045 0,00309 0,00255 0,00202 | 0,00153 0,00107

0,355 0,050 0,00:333 0,00274 0,00217 | 0,00:163 0,00114
0,055 0,00354 0,00129(1 0,00230 0,00173 0,00121

0,060 0,00374 0,00306 000241 0.00181 0,00126

0,065 0,00390 00319 0,00251 000188 0,001 30

0,070 0,004 006 0,00331 0,00260 0,00194 0, 00134

0,075 0,00419 0,00340 0,00267 0,001 98 0,0136

0080 | 000429 0/00348 000272 I 0.00201 %,00138
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IIpodoasscerue Taba. B

Aps PANMAHM A4 ¢
d, -
a Ky ﬁ[
| —21° —18° —15° —12° —9°
;
L 0,020 000184 | 000153 0,00123 0,00i094 0,00067
0,025 0,00225 0,00187 0,00150 000115 0,00082
0,030 000263 0,00218 0,00176 0,00134 0,00095
0,035 0.00299 0.00248 0,00199 | 0,00152 0,00108
040 0.00333 0,00276 0,00221 0,00168 0,00119
0, 045 0.00365 0,00302 0,00241 0,00184 0,001 30
0400 | O 050 0,00394 0.00326 0,00260 0,00198 0,00140
0,065 0,00422 0,00348 0.00277 0.00210 0,00148
0,060 0,00447 0,00368 0,00293 0,00222 200156
0,065 0,00469 0,00386 0,00307 0,00232 0,00163
0,070 0.00490 0.00402 00319 00024 ] 0,00169
0,075 0,00508 0,00417 0,00330 0,00248 0,00174
0,080 0,00525 1,004 28 0,00339 0.00254 0.00177
e — _ _ L _ .
1,020 0,00214 0,00178 0,00144 | 0,00111 0,00080
0,025 0,00261 0,00218 0.00176 | 000135 0,00097
0,030 0,00307 0,00256 0,000206 0,00159 0,001 14
0.035 0,00350 0,00291 0,00235 %.00180 0,00129
0,040 0,00391 0.00325 0.00262 1.00201 0.00144
0.045 0.00430 0,00357 0,00287 1,00220 0.00157
0,450 | 0,050 0,00466 0,00387 0,00811 0.00238 0,00170
0,055 0,00501 000415 0,00333 | 1,00254 0,001 81
0,060 0,005R32 0.00441 0,00353 0,00270 000192
0,065 0,00562 0.00465 0,00372 1,00283 0,00201
0,070 0,00589 0,00487 0,00389 1,00296 0,00210
0.075 | 000614 | 0,00507 0,00404 0,00307 0,00217
0,080 0,00637 0.00525 0,00418 0,00317 ),000224
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IIpodoroncenue Ttaba. 5

ek

k

0,00064 l 2,00000

>
Aps PAanHAHB AN4 @
d,
a Ky ) ,i
—G° . oP 3¢ 6° g°
{

0,020 | 0,00036 | 0,00016 | 0,U0000 |—0,00014]—0,00024|—0,00031

0,025 | 0,00043 | 0,00020 | 0,00000 |—0,00016/—0,00028|—0,00036

0,030 | 0,00050 | 0,00023 | 0,00000 |—0,00018/—0,00032]{—0,00041

0,035 | 0,00056 | 0,00026 | 0,00000 |—0,00021]—0,00036|—0,00044

0,040 | 0,00061 | 0,00028 | 0,00000 |—0,00022{—0,00038—0,00047

0,045 | 0,00066 | 0,00030 | 0,00000 [—0,00024|—0,00040{—0,00049

0,355 0,050 | 0,00070 | 0,00032 | 0,00000 |[—0,00025|—0,00042{—0,00950
0,055 | 0,00074 | 0,00033 | 0,00000 |—0,00026|—0,00043]—0,00051

| 0,060 | 0,00077 | 0,00035 | 0,00000 |—0,00026|—0,00043]—0,00050

0,065 | 0,00079 | 0,00035 | 0,00000 [—0,00026|—0,00043] —0,00048

0,07¢ | 0,00081 | 0,00036 | 0,00000 |—0,00026| —0,00042{—0,00046

0,075 | 0,00082 | 0,00036 | 0,00000 |—0,00026(—0,00041|—0,00043

0,08¢ | 0,00083 | 0,00036 | 0,00000 |{—0,00026|-—0,00038|—0,00039

| |

0,020 | 0,00042 | 0,00020 | 0,0000¢ |—0,00017|—0,00030]—0,00040

0,025 | 0,00051 | 0,00024 | 0,00000 |—0,00020{—0,00036(—0,00048

0,03C | 0,00060 | 0,00028 | 0,00000 |—0,00023|—0,00042|—0,00055

0,03 | 0,00068 | 0,00031 | ©,00000 [—0,00026|—0,00047|—0,00061

0,04C | 0,00075 | 0,00035 | 0,00000 |—0,00029]—0,00051[—0,00066

0,04t | 0,00081 | 0,00038 | 0,00000 |—0,00031|—0,00055]—0,00070

0,400 0,05( | 0,00087 | 0,00040 | 0,00000 |—0,00033{—0,00058]—0,00074
0,065 | 0,00092 | 0,00042 | 0,00000 |—0,00034{—0,00060|—0,00076

0,06¢ | 0,00097 | 0,00044 | 0,00000 [—0,00036]—0,00062|—0,00078

0,065 | 0,00101 | 0,00046 | 0,00000 [—0,00037|—0,00063]|—0,00078

0,070 ] 0,00104 | 0,00047 | 0,00000 |—0,00037|—0,00064|—0,00078

0,075 | 0,00107 | 0,00048 | 0,00000 |-—0,00038]—0,00064|—0,00077

0,080 | 0,00109 | 0,00049 | 0,00000 [—0,00038]{—0,00063]—0,00075

| |

0,020 | 0,00051 | 0,00024 | 0,00000 |—0,00021|—0,00038|—0,00052

0,025 {0,00062 | 0,00029 | 0,00000 |—0,00025|—0,00046}—0,00062

0,030 | 0,00072 { 0,00034 | 0,00000 |—0,00029|—0,00053;—0,00072

0,035 | 0,00082 | 0,00038 | 0,00000 |—0,00033}—0,00060|—0,00081

0,040 | 0,00091 | 0,00043 | 0,00000 |—0,00036|—0,00066{—0,00089

0,045 | 0,00099 | 0,00046 | 0,00000 |—0,00040{—0,00072|—0,00096

0,450 0,050 | 0,00107 | J,00050 | 0,00000 {—0,00042/—0,00076{—0,00101
0,055 | 0,00114 | 0,00053 | 0,00000 [—0,00045|—0,00081|—0,00107

0,060 | 0,000120 | 0,00056 | 0,00000 |—0,00047|—0,00084{—0,00111

0,065 | 0,00126 | 0,00059 | 0,00000 [—0,00049|—0,00087|—0,00114

0070 | 0,00131 | 0,60061 | 2,00000 (—0,00050{—0,00089|—0,00116

0075 | 0,00135 | 0,00063 | 1,00000 |—0,00052(—0,00091{—0,00118

0,08 | 0,00139 —0,00052|—0,00092(—0,00118
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IIpodoancenue Taba. 5

>
A ’ AXUYAHHN AAA
d‘ f ’ N . Q. :E '
— K, | ) 50
a i rpaa pasHaHN
12° 16° l 18° 21° |
0,020 | —0,00084 | —0,00082 | —0,00027 \—nwoan, 12,68 | 0.00034
0,025 | —0,00038 | —0,00037 | —0,00030 |—0,00016] 12,34 | 0,00040
10,030 [ —0,00044 | —0,00040 | —0,00031 (—0,00014| 11,98 | 0,00044
0,035 | —0,00047 | —0,00042 | —0,00030 |—0,00010| 11,57 | 0,00047
IC,040 | —0,00049 | —0,00043 | —0,00028 |—0,00005| 11,15 | 0,00049
0,045 | —0,00050 | —0,00042 | —0,00024 0,00003| 10,78 | 0,00051
0.355 , 0,050 | —0,00030 —0,0004 0 —0,00019 0,000127 10,33 0,00051
0,055 | —0,00049 | —0,00036 | —0,00012 0.00023{ 9,90 | 0,00051
0,060 | —0,00046 | —0,00031 | —0,00004 0.00036| 9,51 | 0,00050
10,065 | —0,00043 | —0,00025 0,00007 3.00051] 9,02 [ 0,00048
0070 | —0,00038 | —0,00017 0,00018 100068 858 | 0,00046
0075 | —0.00032 | —0,00008 0,00032 | 700086 8,07 | 0,00043
’o,ﬁm | —0,00025 | —0,00003 0,00046 ),00106] 7,60 | 0,00039
{ i
0,020 | —O0,00046 | —0,00048 | —0,060045 {—0.00038{ 14,96 | 0,00048
0,025 | —0,00055 | —0,00056 | —0,00052 |—0,00042] 14,40 | 0,00057
0,030 | —0,00062 | —-0,00064 | —0,00058 |—0,00046] 14,03 | 0,00064
0,035 | —0,00068 | —0,00069 | —0,00062 [—0,00047| 13,69 | 0,00069
0,040 | —0,00074 | —0,00073 | —0,00064 |—0,00046| 13,32 | 0,00074
0,045 | —0,00078 | —0,00076 | —0,00065 |—0,00043| 12,82 | 0,00078
0,40010,050 | —0,00081 | —0,00077 | —0,0006%¢ |—0,00039] 12,57 | D,00081
0,055 | —0,00082 | —0,00077 [ —0,00061 [|—0,00032( 12,20 | 000082
0,060 | —0,00083 | —0,00076 | —0,00057 |—0.,00024| 11,77 | 0.00083
0,065 | —0.,00082 | —0.,00073 | —0.00050 |—0.00014| 11,37 | 000082
0,070 | —0,00080 | —0,00069 | —000043 |[—0.00002] 10,96 | 0.00080
0,075 | —0,00077 | —000063 | —0,00033 [—000012! 1052 | D.00077
0080 | —0,00073 | —0,00056 | —0,00023 |—0.00027| 9,87 | 0,00075
0020 | —0,00061 | —0,00066 | —O0,00067 |—0,00063| 16.85 | 0,00067
0 (25 | —0,00074 | —0,00079 | —0,00079 |—0,00073| 16,55 | 0,00079
00630 | —0,00085 | —0,00091 | —0,00090 |—0,00082] 1622 | 0,00001
0,035 | —0,00095 | —0,00101 | —0,00099 |—000089| 1591 | 0.00101
0,040 | —0,00103 —0,00108 | —0,00107 |—0,00094] 15,61 0,00109
0045 | —0,00111 | —0,00116 | —0,00112 {—0,00098{ 1529 | 000116
0,450/0,050 | —0,00117 | —0,00122 | —0,00116 |—0,00099| 1498 | 0,00122
0,068 | —0,00122 —0,00126 —0,00118 [—0,00008] 14,62 0,001 26
0,060 | —0,00126 | —0,00129 | —0,00119 |—0,00005( 1423 | 0,00129
0,065 | —0,00128 | —0,00130 | —0,00118 [—0,00091( 13,87 | 0,00131
0,07¢C | —0,00130 | —0,00130 | —0,00114 |—0,00084] 1350 | 0,00132
10,075 | —0,00130 | —0,00128 | —0,00110 |[—0,00076] 138,12 | 0,0013]
10,080 | —0,00129 | —0,00125 | —0,00104 |—0,00066] 12,73 | 0,00129
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PACYHET PEKOMEHIAYEMbBIX 3HAYEHUH 3ABAJIOB

[NPHJ/IO)KEHHE 2
Pexomendyemoe

Has raoGougHbX Iepenad ¢ JOKAJNH3OBAHHHIM KOHTAKTOM pacueT 3HAYeHHH 3&-
BAaJIOB MPOHU3BOAAT IO gopMmyaaMm, npHBeAeHHEIM B TabJa. 6.

TaGauuma 6

!
acueTH
HauMmeHoBalHe napaMerpa O6o3HaueHue P E },gaeaiﬂlfﬂﬁyﬂm
i e e s
Tay6una npopoabHOro 3aBaja As Ap=0,0008-b4,
— 1
'ay6uHa npoduabHOro 3aBaja An An==0,003-A

NPHJIO)KEHHE 3
Hrdopmayuonnoe

NPUMEP PACYUHETA FJIOBOMIHON NEPENAYYU
Tabanwua 7

Ucxonuble AaHHLIe AJg pacuera

akie—

HauMenosanue napamerpa Obo3nayelie n%%ﬁfé{.r};
MexoceBoe pa-;;osmne, MM a 160 -
HoMunanbuoe Fnepe,na'roqnoe YHCJIO , Uiom 40
ﬂEJIHTEJIbH-bI_ﬁ yroJa npoouass BHTKa B ocCe- B o -“2-5{,
hBOM CeYeHHH B CepelHHE YepBAKa T
| KoagduusesT BHCOTH BHTKA I hy* 2,0
KoacM}HILH;;T BI;ICOTE:I ,ELFEJIIri‘TEJIbIi“‘ii'-‘;“i FO-?__ B T ;9 _

HCcXOOHRR depBsK

!

JJOBKH BHTKa
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ITpodorxcenue raba, 7

3Hay
Hauvenopanye napamerpa OGo3HaueHne na};aahff%ea
| KosdduierT paaHansHOro 3asopa y no- C,* 0.2
BEPXHOCTH BHNaAHHH TrJOOOHAHOrO 4YepBsKa
f
Kos¢phuurent paaHaJbEOro 3asopa y mno- C.*
»  |BEepXHOCTH BIAaAME XoJeca raoGoHaHOR nepe- 2 0,2
& |Zaud
1, i
3 —
= Kosbdunuent pagmyca KpPHBH3HH 1epe- " 0.3
d  IXOLHO# KPDUBOR BHTKA f1 ,
o
= ——————en —
=
3 Kosdbduunuenr paanyca CKpPYrJaeHHS KPOM- »
~ KM HCXOAHOTO NPOH3BOASIIET0 IJIOGOHAHOTO Pral 0,15
yepBAKa !
| KoshdHnUeHT AeJNHTENbHOR OCEBOR TOJIIH- . " 0.45m
HEl BUTKa B CepellHHE UepBfKa . ’

Ta6Gnunga §

Pacyer reoMeTpHYECKHX NapaMeTpoB

ialniopeypeeich

PacueTHnie GODMYNH M THCNOBHIS

HauMmeHOBaHue napamerpa O6o3rayenue SHAUYCHHS
1. Huci0 BHTKOB 4epBsKa ‘ 2 ' 1
- — — | ‘ — -~
2. Yucsio 3y6beB Koseca 2y 40
- E— l rr—
| 40
3. I[lepenatoynoe YHCJIO /) 1= : —40
4, HenurenbHHH  AHaAMeTD
YyepBAKa, MM dy l 56
5. EEHHTEJIBHBIFI HH&METP lm d B l | d _;'a—"d __2 . 160—56'—'264 -
KoJieca, MM 2 27 1= —
6. Moayan, MM m M == s «-:.ﬁ%—-.:ﬁ,fj
Zq 40
) — —i —— 8
7. BuicoTa BHTKa, MM | h h=mh*m=20:66=132
| ITpnaumaem h;=13
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I1podoswenue Tabar. 8

PacdeTHnlie GOPMYJIN H YHOAOBRIE
OBo3pavyeHye gﬁgqgﬂua

HaumenoBadue napamerpa

8. PaauansHuHA 3430p y no- C C,=C* m=0,2-66=1,32
6€PDXHOCTH BMaAHH TIJOGOHA- 1 IMpuuumaem Cy=13
HOr'0 YepBSKA, MM

r - i TR SRR TGRS eGSR WSS SR Y i - i el o = ——— i

9 Paauanbuuifi  3a30p ¥ Cq=Cy* -m=0,2:6,6=1,32
NOBEpXHOCTH BNAJHH KoJeca Ce [punnMaen Cp=1,3
rnob6onaHoft mepesauu, MM

S s S

10. F'aybura 3axoja, MM

ho l hehy—Cy=13—1,3=11,7

A———— il

11. Buicora  HmeaHuTesbHOR
TOJIOBKH BHTKA, MM

12. Bricota  JBenHTeIbHOM
HOMXKH BHTKA, MM

kft-—-hi'"‘"‘ 31“13—5 94 7 06

13. lnamerp BEpLIHH BHT-
KOB, MM

- —

14. TnameTrp BNalUB 4e . _
asio mt P- dfi—d,——thl—56—2 7,06=41,88

— rerel—— " —— nl S— — — A

15. Pagnyc KpHBH3HH Tie- 0% -m=0,3-6,6=1,98
PEeXOAHOH KPHBOA BHTKA, MM [puHuMaeM 07 =2

16. Bricotra ay6a, MM l ha i hg=Hpyt+Ca=11,741,3=13

—

' dg1=d+2hs=56+2-5,94=67,88

ro.}tz;s Iiiug%aa | Mh,l:.EJIHTEJIbHOﬁ has Byy=0,5-hy=0,5-11,7=5,85
;oﬁg}:‘;?:ia ;M rennrensiol h1s I hpy=hy—hgy=13—5,85=T,15

;}iMﬂHaMETP BEPIIHH 3YOb-~ dus ' d gy = dy—h gy = 264+-2.5,85=275,7
ncen ﬁ[ﬂ;m;" PRANHR KOl dp ’ dg=dy—2h 4 =264—2.7,15=249,73

21, Paguyc KpHBH3HH IIe-
pexoauoft xpuBofi 3yba, MM

Qr2 Pfa= P;ol -m=0,15-6,6=0,99
IIpHHHMaeM Qo=

h;=0,5-h;=0,5-13=6,5

22. Bucora ckoca, MM R
[Tpuaumaem fh;=6,3
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[Ipodorxcerue rabar. &

Pacyerdble QOpMYyARl H YHCAOBLIE

O6o3HadenUe SHAUEHU S

HanmeHoBaWue napaMerpa

e e e —— e e e — e Ly o ey gy S By J— A, o ———— . ——— ey

S —— e o — e e e ., L .. L—lE. o = .omA=C o e

23, I'nyb6una cKoca, MM ‘ Aj npnﬂﬁﬂje(;;og;:f 40’03.1330’39
24, Pagnyc  3aKkpyrJeHHSA 0,=0,3-% =0,3-6,5=1,95
pefpa MeXAYy NOBEPXHOCTH- Q; [Tpuuumaem @, =20

MH cKkoca H dacky, MM

<q

25. Uneno 3ybpes npoHa- =" =S

BOASHIEro KoJeca 0,91+0,0074,/ u
w20 — a8
0,91-+-0,0074) 40
. - TpunumaeMm 22q=42

26. Cranounoe nepegaToy- 25 42
HOe WuHGIO DpH 3y6oo6pa- U Ugp=-—" "= =42
60TKe UepBAKa 1

27. KospouusesT™ OTHOCH-
TEJIbHOr0 YBeJNHIeHHA CTAHOY- K Ugp—itl  42—40
HOrO NepeJaTOYHOrO YHCaA “ Ky=— » _=“‘i‘§“‘:0:0475
0 CPABHEHHIO ¢ meperarad- 20
HBIM YHCJIOM Tepefavy

28. YBesqHUeHHe CTaHOYHO- l
rO0 MEXOCEeBOro pPAacCTOAHUA A Aagp=0,96-a-K,,=0,96 - 160 .
npH 3yGoo6paboTKe uepBAKa, 20 . 0,0476=7,31
MM

29. CtaHoYHOE MeXKOCeBOe
paccrosiuHe npu 3yGoobpa- d20 l ago=a-+Aaznp=160+7,31=1673l

foTKe YepBAKA, MM

—

30. OuaMerp npoduabHOH D D o= (dg+2-Aag) +sints=
OKPYXKHOCTH NpPH HapesaHHH po = (264+2-7,31) -sin 25°=117,75
YePBSKa, MM

W e o S, i y—. e — e

31. ITononuna yraa pac- y K 4,55
yeTHOro o06xBaTa, rpanycl:i : ve=180 ; =180T =20,48
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ITpodordxcenue raba. 8

PacgeTHsle QOpMYALI H YHCJAOBLIE

HarMeHOBaHHe fapaMeTpa O6o3HadyeHHe 3HAYCHHS
JUHa Hape3aHHO#A yac- 1—Ve)
TH uYepBAKAa 1[0 BNaJHHAM, bfl=da'51“”f_2hf1'“-;05ax B
MM |
b 0,0788
=264-0,3499—2.7,06. ———=91,3652
7 0,9063 63
| [IpunuMaeMm by, =90
33. Paauye  obpasyomed ’ 2:-aq5—d g 2-167,31—
ra06onJa BepUWHH BUTKE, MM R pa1=""" 5 - 9
-R.Fll 67 88
—— . 133,37
2
|
34. Panruyc  o6pasyiolled 2-aq9y—d gy 2.167,31—
faA0060HTa BNadHH, MM | Rpy=— == - —
Rs 2 2
—41,88
— = 3
5 146,37
35. Haufosapiiuii auamerp —
wepBSka NO BNAJHHAM, MM ) dfel‘:?(azo—‘/ R§1~—0,Q5b§«1 =
fel

—2(167,31— V/146,37:—0,25.90* )=
56,06

= i

36. llupuna Benna rao6o0-
®AMOIO KoOJieca, MM

37. Pagnyc BHEMKH, MM

38. Hauboaninfi auamerp
rAOBOHAHOI0 KoJeca, MM

39. T'aybuna npoAOJBHOIO
saBajsa, MM

by=0,25:a=0,25" 160=4(
[Tpunumaem by;=40

re=0,7-dy=0,7 41,88=29,3
[IpunumaeM r, =29

daea=daz+0,1 b2=275,74+0,1-40=2797
| TIpunamaeM d;.o=280

Ap=0,0008- by =0,00089=0,072

40. F'ay6ura npoduabHOro
3aBaja, MM

Ap=0,003 hy=0,003-11,7=0,035
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Tabauna 9

Pacuer pasMepoB AAS KOHTPOJS B3AUMHOI0O RONOKEHHH
pPa3sHORMeHNNX npodHAel BHTKOB K 3Y6ben

HaumenoraHHe napaMerpa O6osHaqeHue

Pacuetubie GopMyasl H YACIOBLIE SHAYEHBES

1. MakcHMaiapHBA  Qe- v dyt-28ay,  26442.7,31
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