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NEPEJAUYH THAOBOUAHBIE I'oCT
PacueT reoMeTpHH ' 17696—89
Globoid gears. Calculation of geometry
(CT C3B
6499—88)

OKCTY 0073

M

Jiata BBeReHHA 01.07.90

Hacroswmuit craHgaprt pacnpocTpaHsercs Ha rJoGOHAHbIe mMepena-
M ¢ JHHeHAUaThIM 4YepPBAKOM HWJH C YyepBAKOM, HOMHHaJIbHbHIE MOBEpX-
HOCTH BHTKOB KOTOpOTO 06pasoBaHB NPOH3BOAANICH I1OBEPXHOCTHIO
BpaleHusi, o6pasoBaHHON npaMoOf JHHHEH, H MOAHGHIHPOBAHHE B NPO-
jlecce M3TOTOBJEHHS 3a CYeT HAJAJKH CTAHKAa, C MEXKOCEBHIM YIVIOM
90° u paccrosdHHeM a ao 630 MM, U ycTaHaBJHBaeT MeTOJ pacuera
reOMEeTPHYECKHX NapaMeTpoB IVIOOOHAHON nepejauHd, a TaKKe reoMeT-
PHUECKHX NapaMeTpoB IJOGOHAHOTO yYepBfKa H KoJeca INIOGOHMHOM
flepenayy.

1. OBIUE NOJIOXKEHHA

1.1. CxeMa pacyera reoMeTpHH BKJIOYaeT HCXOAHHIE NaHHBIE AJA
pacuera, nNpHBeleHHble B TalJ. 1, pacuer reoMeTpHYeCKHX NapamMer-
pOB, NpHBcAeHHHH B Tala. 2, B pacyer pasMepoB JJis KOHTDOJIA B3a-
MMHOrQ DAacloJIOXEeHHS PAa3HOHMEHHHIX NpodHaefi BHTKOB H 3yO6beB,
npuBejeHHbl#i B TabJ. 3.

1.2. TepMudn u o6osnayenus — no 'OCT 16530 u TOCT 18498.

1.3. Pacuer pekoMeuayeMblX NMapaMeTpOB CTAaHOYHOTO 3alleNJEHHA
M JIUHHY NPOJAOJbHOR Moaubukauuu raobouaHoro yeppsika GAV npu-
BelleH B NPHJOXKEHHH 1.

1.4. Pacuer pekoMeHAyeMbIX 3HAUEHHA 3aBaJIOB NPHBEeAEH B MPHJO-
}KeHuu 2.

1.5. IlpuMep pacuera rsioGoHAHOM mepelayH MPHBeAEH B NPHJOXKe-
HUH 3.

Hipanse oduuMaibHOe MepeneuyaTka BOCNpeHICHA

*

© HspatensctBo craHgapros, 1990



2, PACYET TEOMETPHYECKHX NAPAMETPOB

kil

TaGanna |
Hcexopnbie nannbie s pacuera
HauweMosaRHe NapaMerpa QObGosnauenue
S e e ]
MexoceBoe paccrosune a
HomuHasbHOE MepeaToyHOe UHCIO Bou
JlenuTeNIbHEA oceBofl yront npo¢Has BHTKA oy
*
Koa¢pHuseHT BHCOTH BHTKA hy

Hcexonuwiit yepBsak no T'OCT 24438

KospopunueHr BHCOTH AEJHTENLHOR T'OJNOBKH BHT-| h
Ka ai
Kospduuneur pajHanbHOTO 3a30pa y MOBEPXHOC- c*
TH BNagHH rJaoGOHAHOTO YepBAKA : 1
Koapduuuedr panHalniHoro 3asopa y TMOBEPXHOC- c:
TH BNAaJIHH KoJeca INMIOGOHMIHOMR mepeaaq 2
Koshodumueur paauyca KpHBH3HH INepexOAHOMH *
KPHBO#i BHTKa Py
Kospduument paxuyca CKPYrJIeHHA KPOMKH HC- *
XOAHOrO TPOH3BOAAIIEr0 rNOGOHMHOIO YepBAKa Pro,
KosppunuentT pejuTeNbHOA  OCEBOi  TOJIIHHE &

1

BHTKa B CepelHHE 4YepBHAKA

Pacuer reOMCTPpHUCCKHX NapaMerpos

Ta6aunua 2

HauMeBROBaHHe TlapaMeTpa QO6oanauenue PacuerTpue GOpMY/AN W yKasaHHR|

—— ]

Bnibop unciaa BHTKOB YepBsKa, 3y0beB KoJeca,
pacueT NEPeLaTOYHOrQ uHcaa

1. Uncsio BHTXKOB uepBsKa 2 Ipyu Upon==22min NPELNOUYTHTEAD-

HO 2;=1, rae:
Zomin=35 NpH djm

0,355-a

Zomin=33 npu d;-0,4-a
Zymm=31 npu d,=0,45-a



Hpodoaxcenue taba. 2

Haumenobasye napaMerpa

Q6o3HaYeHHe

Pacuetysie GOpMYNbl 4 YKa3aHHA

_= R —

—

[Tpr s060M Unow HPH HEOOXOAH-
MocTH GoJjiee TOYHOro NpHOAHIXKCHASR
nepenaTouYHOro HHCAAZ U K HOMH-
HaAbHOMY NepelaTOYHOMY  YHCIAY
Uyom NPUHAMATL HAHMeEHBILEE H3
BO3MOKHBX 3HA4YECHHA 2| C YHeTOM
TOro, 4TO

2922 23min

2. Hueno 3y0nes koneca rio0-
GouxuON nNepepadH

22

[IpuHKMalOT H3 COOTHOLUEHHA
2Z9=Unou*21

H OKpyradZior Ao Oiamxkajmero ue-
JOoro gudia,

[Mpumevanus:

1. Tlpn aByx u Gosee BHTKOBHIX
yepBAKAX 3HAYEHHE 23 PEKOMEHAY-
eTC] MNPHHAMATL HEKPATHHM UHCIY
BHTKOB 4epBAKa 2i.

2. Jonyckaercs OpPHHHMAaTbh 22
KPaTHHM YHCIY BHTKOB YepBiKa 2y
OpH 49HCTOBOH o06paloTke 3yO6bes
KoJieca TJOGOHAHAIM [IEBEPOM HJIH
raobounuoi (Gpe3oilt ¢ gHCIOM Tpe-
GeHOK, paBHHM HJH KPaTHHIM 4HC-
Jy BHTKOB uepBfKa, H DpH obpa-
60TKe BHTKOB OeCKOPPEKUHOHHHIM
CIoco6OM, B COCT4B HAJaJNOK KOTO-
poro BXOZHT YBeJHueHHE nepena-
TOYHOTO YHCJIA TO CPABHEHMIO C TIe-
pPeNaTOUYHRIM  4HuCaOM  rJI000HARON
nepefaut

3. Ilepenatounoe grCIO

4
P I
2

Pacuer amameTpoB uepBAKa M KOJeCa, BHICOT BUTKA H 3y6a

4. JennrtenvHuil AHaMeTp uep-
BAKA

dy

IpunumapT H3 COOTHOLIEHHS
di=04-a npu a<<125 Mum;
d=0,355-a npu a>125 MM.

B o6GoCHOBaHHHX CayYafx JAomnyc-
KaeTcd NPHHUMATb H3 COOTHOLICHHA
di=0,45-a npu a<<125 MM

# dy=0,4-a mpu a>125 MM

6. HennreavBuit AuaMeTp KO-
aeca

2~—1193

ds2

dg=2'd—d1



Ipodoascenue Taba. 2

XORHOA KPHBOH BHTKA

HauMeHoBaHHe HapaMerpa OG6GoaHaueHue PacuetHHe GopMyAH H YKasaHud
[ - . —
. dy
6. Moayab m m=
%9
7. BHCOTa BHTKa hy hy=h*m
Yucnosoe 3HaueHHe BHCOTH BUT-
Ka 9YepBsKa OKpyraaTs Jo0 OJau-
X)afimero gacna us paga Rad4) mo
TI'OCT 6636
8. Pagnancunf sasop y mo- C, Ci=Ci*-m
o BOAJA TOGOKAROTO UucoBoe 3HAYEHHE PAfHA/BHOTO
P 3330pa Yy TNOBEPXHOCTH BIAJHEH
ra060HTHOTO UePBSiKa OKPYriAATH A0
Gamxaftimero uucaa H3 pasa Ra2)
no 'OCT 6636
9. Paguaasuufi 3asop y no- Co Co=Co*-m
%%%ﬁ[%c;nne;g;gl; koJeca rao- YucaoBoe 3HAYEHHE PAafAHAJIBHOTO
3a30pa y NOBEPXHOCTH BHANHH KO-
Jeca rJA0GOMIHOA Nepelaud OKpyr-
JAaTh po Onuxalliero dYHeJa Ha
pana Ra2(d no I'OCT 6636
10. I'ny6una 3axona hy hw=h—C;
11, Bucora penntensrofi ro- hay hoy=har*-m
JIOBKH BHTKA
12. Brucora penuTeNbHON HOXK- hs hyy=hi—ha
KH BHTKA
13. dnamerp BepUIHH BHTKOB dai do1=d1—2h¢,
14, Jluamerp BIajJuH BHTKOB ds dyy=d—2h;,
gepBAKa
15, Paguyc XpHBH3HH nepe- 05 Qnu=on*-m

UucnoBoe 3naueHHe pafxHyca KpH-
BH3HH NEpeXOAHOA KPHBOA BHTKA
OKpyrafiTh A0 OaHKaimero ducaa
s psaga Ra20 no I'OCT 6636



I podorwenne Taba. 2

HauseHobarye rapaMeTpa Ofo3navenye PacueTrRHe GopMynst ¥ YHRESEHRA

16. Bucora 3y6a hs hy_ b+ Co

17. Brcota nenHTeNbHOA TO- Raz hag=Hw—Ha)
JIOBKH 3yba

18, BHCOTa JCTHTEJLHON HOX- g hia=hys—hay
K# 3yba

19. Huamerp Bepiing 3y0heB das dus=ds+2ha2

20. Jduametp BHagua 3y0beB dys do=do—2hsg

21. Paguyc KpHBH3SHH nepe- P2 Pf%xpj‘ol m
Xo0I4HON KpHBOh 3y0Ga : :

Yucaosoe 3saueHHe pajuyca XpH-
BH3HH NepexXofHOH XpHBOf ayla
OKPYIVIATE J0 GauKakuero =Hcna
u3 paxa Ra20 mo I'OCT 6636

Pacyer napamerpos cxoca BuTka
22. BuicoTa cKoca hj hs=0,5-h,

YucnoBoe 3naveH#e BHICOTH CKO-
ca OKpyraste A0 Oamxaihimero
uucaa 3 psga Ra20 no T'OCT
6636

23. Taybuna cxoca Aj Aj=0,03-k,

Uucnosoe  3Hauenne  raybuHur
CKOCa OKpyrasaTe Ao Gamxadimero
yHcsia H3 paga Ra20 nmo TOCT
6636

24, Papuyc 3akpyraenus peG6- Q; 0;=0,3h;

pa MeXXAYy TIOBEPXHOCTAMH CKO-
ca ¥ acku

UncnoBoe 3HaueHHe pajuyca 34--
KpyraeHuss peGpa MexAy HOBepx-
HOCTAMH CKoca M (bacKH OKpYIJISTh .
Ao OnuKahllero yucaa H3  pAfa:
Ra20 no TOCT 6636




fIpadosxenue raba, 2

HaumeHoBaHue NapaMeTpa

Obo3HayeHue

Pacuetenie $opMyan M yxazavus

Pacder KOHTYPHHX pa3MepoB 4epBAKa H KoJjeca

25. TTonoBuHa yraa pacuer-
moro oGxBara JHHEAYATOrO [JIO-
Sonanoro uyeppsKa

Ve

K.
2y

PaGouuii o6xBaT HMCXORHOTO TIJ0-
GoupHoro uyepBsika K. NPHHEMAIOT
B 3aBHCHMOCTH OT 2; B COOTBETCT-
BHH ¢ ['OCT 24438

\"05180'

26. Jlnuna Hape3anHol HacTH
qepBaKa MO BHAAMHAM

b1

sin(e,—v,)
COoSa,

[Tpu uucrosofi o0paGoTKe 3yOnes
KOJeca TJAOGOHAHEM MIEBEDOM HIH
rja060HAHO/ ¢pe3olt AnHHA Hape3aH-
HOH uyacTH YepBAKA MO BNaJHHAM
OnpefenseTcad 3aBHCHMOCTRIO b=
={},35-dy u OKpyraserci B MeEHb-
Wy  CTOpoHY npo Gauxailmero
ypcsaa W3 psga  Rad40 nmo TOCT

6636

by =dp sinvg-2hyy-

27. Paanye obpasyomell ruo-
6onja BepUWIMH BHTKA

-RFa]

2-agy—d i
Rpa=—""74

1. CtaHouHoe  MEXO0CCBoe
CTOAHHME @zp NPH HAPE3AHHH
(UUUPOBAHHLIX  BHTKOB  YepBAKa
GAU nByxcropoHHHM — (eckoppex-
IMOHHHM crnocofoM au OnpeleisioT
pacyeToM, TNpPHBEACHHBIM B INPHJIO-
JKeHuH [, i

2. Tlpn  uapesanun BUTKOB Yep-
BSIKAa MPH HaJajKe CTaHKAa Ha oce-
BOE pacCTOSHHE, PaBHOE MexO0ceBo-
MY paccrofdHHio TIIOGOHAHOR nepe-
Iauy, IMPHHAMATD Qp=a

pac-
MOAH-

28. Panuyc ofpasymoouied rno-
Gouja BOajiHH BHTKA

Ry

, 2'“20""df1
Rn=—"3—"

29. HauGoapimui
WepBAKA [0 BUaJHHAM

JHaMeTp

dfd

dfei-*—?(dao-—VR?l—o-%b?'l)



FOCT 17696—89 C. 7

Hpodorxenue raba. 2

HanweHnoBavye napamerpa

OGo3naueHne PacyetHrie dopMysbl B yKa3anusa

30. lllupuna BeHua uepBAYHO-
ro KoJeca

bs

IMpunumaror no TOCT 9339
HAM H3 COOTHOUIGHHA by=1a, rae
Y — KO3(PhHUHEHT MHPHUEE, KOTO-
puil onpeiensior wn3 paja: 0,165
4,20, 0,25; 0,315.

Kosdbdunuenr wmupuan =025
ABNSETCH NPEANOUTHTENbHHM, Unce
JIOBOE 3HAUEHHE INHPHHW BeHna OK-
PYraaTh Ro OGnmxafmero 4ucaa u3
paza Ra 20 no I'OCT 6636

31. Papunyc sweMkxn ra ra=07dy
YucnoBoe 3HaYeHHe pajiHyca BH-
eMKH OKpYraATs [ACG GJaHXahwero
ygcaa H3 pima Ra 20 mo TOCT
6636
32. HauGoabwrui AnaMeTp daer daea=das+0,1-by

9ePBAYHOr0 KoJgeca

Tabaunna 3

Pacuer pasMepos AJA KOHTPOJAA B3AHMHOrO PACNOJOXKEHHA PA3HOMMEHHBIX
npodune BUTKOB n 3yGoes

HanMeHoBaAue DapaMeTpa QfoaHageHne

Pacueranle GopMyALl U YKasaHuA

1. MakcuMmanpault  pem-
TeNbHHI Yyroa noabeMa JiH-
HEH BHTKA

v

— ——

dg+2Aa,0"‘-3 i
tgy=—"—"—"=1¢ i
tg-dy

1. ¥YBenuuenne CTAHOUHOrO MeEXOCe-
BOrO paccTofiuus npH 3y6oobpaboTke
yepBaKa Adgy ¥ CTAHOUHOE nNepenaTtou-
HOe uHCJIO0 NpH 3y6oo6paGoTKke TepBsH-
Ka gy NPH Hape3aHHH MOZHPRUKPO-
BaHHHX BHTKOB uepBgka GAU ammycro-
POHHHM GECKOPDEKHHOHHHM CnocoGoM
au onpefensioT pacdyeroM, NPHBEAEH-
HHM B npHIOXKeHHH 1.

2. Ilpn o6paloTKe BHTKOB 4YepBfAKa
npH Halafike CTaHKa HA MEXOCeBoe
PacCcTOSHYE, PABHOE MEXOCEBOMY pace
CTORHMIO TJIOGOMIAHOH Tepefayd, TNDPH-
HHMaTbh Aage=0.



ITpodoaxcerue Taba. 3

HayMmenoBanye napaMeTpa

O6o3Easeye

PacyeTEHe bopMysn H yxasaHus

o ]

3. Ilpn o6paGoTke BHTKOB uepBAKa
IpH HaJajke CTaHKA Ha HepelaTodHoe
YHCHO, paBHOE NepPeiaTOYHOMY THCIY
raoGoHAHOR  nepelayd, UPUHHMATH
Ugo=U

2. Nenntenpnas TOAMHUEA
10 XOpjAe BHTXa

AR

s;=dy sin( )cosT

Z9

3. Jenutenpsas BHCOTA RO
XOPAK BHTKA

_ Sy*

4, IlenurenpHas  TOJMIIHHA
go xopjae 3yfa YepBAYHOrO
KoJeca

— w5
Sq= [dgsSin ( : )—-QASO]-COS"{,
2e
rie Aso— PAa3HOCTH 3HAYEHHA mpo-
noiapHOM MoamduKauuH B cepepuHe
BHTKA H SKCTpeMaJbHOA TOYKe JHHHH
NpoROAbHOA MOARGDHKAMHURE (MM)

A.o HO,SIdQE.g,

Aso — Pa3HOCTL  YIJIOBHX 3HAYCHHA
(B pamuanax) mpojoAbHON MOAHpUKa-
IMH B CepefiHHe BHTKa H SKCTpeMaJb-
HOfl TOUKe JIMHAH NPOAOJbHOR MOAH(H-
Kauun (uepr. 2).

3uauenns A,, IAaf caydas Hapesa-
HHS MOIM(PHUMPOBAHHHX BHTKOB IVIO-
Gougnoro uepsaka GAU asycropown-
HEM GeCKOpPPEeKUHOHHHM CcnocofoM au
onpegensiior pacdetoM (cM. PekoMeH-
AyeMoe MPHJOXEHHE 1) MM no rpatH-
Ky (uept. 1).

5. HenutespHad BHICOTA JO
XOpAH 3y0a 4YepBAYHOI'O KO-
Jleca

— - 8§y
haazhas‘f'ds-‘”“?( 22: )



>
I'padux pas onpemenennsa A,,

43,0008 // /f{
/ 8,355
50006 —

oL
04,0004 // |

0,0002

e e st | cn e e rma

o0z 0,04 0,06 008

Yepr. 1

3. NAPAMETPH! JIHHHH NPOAOJBbHON MOOHUPHUKALIKH
BHTKA TIOBOHIHOIO YEPBSAKA

3.1. JIunus nponosibHOK MOLH(HKAILMH NOBEPXHOCTH BHTKa IJIO=
GOHIHOrO uepBsiKa HMeeT BHJ MJAaBHOH KpHBOH (uepT. 2).

3.2, 3akoH NpPOAOJbHON MORMGHKALMH BHTKA INIOGOHAHOrO 4epBs«
Ka omnpejeJssercs Cnoco6oM MOAH(GHUIHPOBAHHS BHTKOB 4YEpBAKAa B
fipoliecce H3TOTOBJIEHHSI H BeJHUYHHAMH HaJafOK CTaHKa, BXOAAUIHX B
9TOT croco0.

Pacuer mpomosbHO# MoAMdHKauuK BHTKA rJIOGOHAHOTO 4YepBSIKA
GAU nns aBycropoHHero GecKOpPpEKLHOHHOro cnoco0a au npHBeLeH
B PexoMeHyeMOM nmpHJIOXKeHHH 1.

3.3. IIponospHyro MOAHGHKALHIO B JHHeHHOM H3MepPeHHH (B MM)
OnpenesaioT no Gopmyne

2 ’

>
__ dile



OHa HMeeT BMJA TAKOH JKe IJIaBHOH KPUBOH, UTO M Ha 4YEpPT. 2, HO C
H3MeHeHHbIM MacliTaboM 10 OCH OpAHHAT.

3.4. IIpogosibHyl0 MOAH(HKALUHKIO JUHHHUU BUTKA T[VIOOOHAHOTO dUep-
BAKA B JMHEHHOM H3MepeHHH (B MM) OTHOCHTENbLHO TOUKH 3KCTpeMYy-
Ma olnpenesasioT o gopmyJe

d’ > >
Bsp= o (A55-4¢).

o

, 08 /|
/

w T ; _/ Ve &
)
Bxoduasn yacmes nofegx- Beixadnar yacms nobepx—~
wocmy Bumsa Koemu Gumsa

@-—-Yroft, XapakTepusviciu! TOUYRY Ha AeauTeNpHOR aAuBMHE  BUTKA.
MaMepseTca no Ayre ASNHTEALHOTO IAOGOHAA B cpefllefl NJIOCKOCTH
YEPBAYHOrQ KOJieca OT JHHHH MeXOCEBOro paccTOSHHMA B npeapesgax OT
-y, (B Wauasie BXOAHOR 9alTW TIOBeDXHOCTH BHTKA) A0 +v, {» xomne

BHXORHOK 4acTH NOBePXHOCTH BHTKA); Aq, — 3HauenHe NPOROALHON
MOZUGHKALME BHTKa B YIJOBOM H3IMEDEHHM, paAHAHBL ¢ —~yron @,

COOTBECTCTBYIOMMHK TOYKe 3KCTpeMyMa (MHHHMYMa) npojodabHofl Moah-
¢duKanyu

Hepr. 2



HPHJIOXEHHE I
Pexomendyemoe

PACUYET NMAPAMETPOB CTAHOYHOTO 3ALEIJIEHHA
U JJHHHH NPOAOJIbBHON MOLHSPHKALLHH

1. Mpu napesanun MOAMGHUHPOBAHHHX BHTKOB raoGomanoro uepsska GAU
JBYXCTODOHHHM OGECKODPPEKIHOHHBHM cnocofoM au 3a CUeT HANAJAKH CTAaHKA H2 MeX-
OCeBOe paccTosiiue W NepeiaTtovyHoe 9HCAO Oonbluue, YeM y TJIOGOHAHOHA NepenayH,
pacuer napaMeTpoB CTAHOYHOIO 3aleNJIieHHS NPOBOASAT B COOTBETCTBHH C DEKOMEH-
AaungMy, NpHBEJeHHHMH B Taba. 4.

Ta6anna 4

HauMmeHnosanHe O06osna- Pacuernnie dopMyas #
napamerpa YeHHe YKa3aHHua
L — -
1. Uncno ay6nheB npoH3BOAS- 229 Onpenenaior H3 COOTHOUIGHHS
mero KoJeca »
_ 3
290= p—
0,91 40,0074V «
H OKPYLASIOT A0 OMMNKAAIIETO Ue-
JIOro 4YHCAA ¢ YCJIOBHEM
290> 2y
Tlpn nByx u Gojee BHTKOBHX
YepBAKAX 3HAUCHHA 2g0 NPHHHMATH
HEKPaTHHIM WYMCJ1Y BHTKOB YepBAKa
2. CTaHouHOE  TepefaTouYHOS U 29
uieno npu 3y6ooGpaBoTke wep- Uao="7
BAKA 1
3. KoabdunuedT OTHOCHTENb- K. Uoy—1
HOTO YBeJHUYEHHS CTaHOYHOTO Ie- Ku=“_““"_‘u
PElaTOYHOr0 9HCJAA NO CPaBHe- 20
HHI0 € TNEepefaTOYHHM UYHCJIOM
nepefayu
4. Ysenuuenue CTaHOYHOTO Aag Adg=0,96" a-Ky
MEXOCeBOr0 PacCTOAHASL  NpH
sy6oobpaboTKe depBsiKa
5. CranouHOE MeXoceBoe pac- Qg azn=a—Aax
CTOsiHHEe npH  3y6ooGpaboTke
yepBAKa




[Ipodonrsicerue raba. 4

HaumeHoBaHHe O6o3Ha- Pacuersuble GopMyabl H
napamerpa yeHHe YKa3aHHA
6. Heaatenbunift LHaMeTp dao dago=da+2Aaz,

TIPOH3BOAALICIO KoJAeca

7. Inamerp npOMHABHOR OK- Dopo Dypo=ds sinax
PYXHOCTH TNpPH Hape3aHWH dep-
BAKA

d
2. Ias pa3nMynmx 3HAYeHHA OTHOWeHHS —— H xo3bduunenta K. 3nayeHud
a

> >
Ap (mpr @ or —21° no 21° uepes xaxaHe 3°), a TakKe @, # Aqo, ONpEALAAOULHE

OCHOBHBle TNapaMerpnl JHHHH DPOAONBHOR MOAHOHKAILHE, npuBeleHH B Tala. 5.
>
3uayenne A,, MOXKET GHTb ONpPENENEHO TakKkKe no rpadHky Ha ueprt. .

>
Ilpumep: K, =10,0476, d;=0,355-a, no rpacduxy onpelensem A,,=0,00051.
3. Ilpomoabnyio MoauGbHKAUHIO B Yr/JAOBOM H3MepeHHH (B paluaHbl) ONpegenad-
0T N0 QopmyJe

> 2Aa’g
8, =arcsin { sina 4 T sina y — sin(ayp—K,9) ]}+Ku<f’—“x-

Tabaunua 5

> >
3HaueHHs A?, Qs ¥ Ao
4, Acp y PAIHAHNW 1A @
a K“
—21° —18° —15° —12¢ —9°
0,020 0,00159 0,00132 0,001.05 0,00080 0,00057
0,025 0,00193 0,00160 0,00128 0,00087 000069
0,080 0,00225 0,00186 0,00149 0,00113 0,00080
0,035 0,00256 0,00211 0,00168 0,00127 0,00090
0,040 0,00284 0,00234 000186 0,00141 \0,00099
0,045 0,00309 0,00255 0,00202 0,00153 0,00107
0,355 0,050 0,00383 0,00274 0,00217 0,00163 0,00114
0,065 0,00354 0,00291 0,00230 0,00173 0,00121
0,060 0,00374 0,00306 0,00241 0,00181 0,001 26
0,065 0,00390 0,00319 0,00251 Q0,00188 {0,001 30
0,070 0,00406 0,00331 0,00260 0,00194 0,00:134
0,075 0,00419 0,00340 0,00267 0,00198 0,00:136
0,080 0,00420 0,00348 0,00272 0,00201 0,00138



IIpodoascenue Taba. B

>
A‘P' painaHun Aas ¢

—21° —18° —15° —12° —9°

0,020 0,00184 0,00153 0,00123 0,00i094 0,00067
0,025 0,00225 0,00187 0,00150 0,001 15 0,00082
0,030 0,00263 0,00218 0,00176 0,00134 0,00095
0,035 0,00299 0,00248 0,00199 0,001152, 0,00108

040 0,00333 0,00276 0,00221 0,00168 0,00119
0,045 (,00365 0,00302 0,00241 0,00184 0,00130
0,400 | 0,050 0,00394 0,00326 0,00260 0,00198 0,00140

0,065 0,004 22 0,00348 0,00277 0,00210 0,00148
0,0601 0,00447 0,00368 0,00293 0,00222 0,00156
0,065 0,00469 0,00386 0,00307 0,00232 0,00163
0,070 0,00490 0,00402 0,00319 0,00241 0,00169
0, 075 0,00508 0,00417 0,00330 0,00248 0,00174
0,080 0,00525 0,00425 0,00339 0,00254 0,00177
0,020 0,00214 0,00178 0,00144 0,00111 0,00080
0,025 0,00261 0,00218 0,00:176 0,00135 0,00097
0,030 0,00307 0,00256 0,00206 0,00159 0,001 14
0, 035 0,00350 0,00291 0,00235 0,00180 0,00129
0,040 (,00391 0,00325 0,00262 0,60201 0,00144
‘0.;0245; (,00430 0,00357 0,00287 0,00220 0,00157
0,450 | 0,050 0,00466 0,00387 0,00311 0,00238 0,00170
0,055 0,00501 0,00415 0,00333 0,00254 0,00181
0, 1060 0,00532 0,00441 0,00353 0,00270 0,00192
0,065 0,00562 0,00465 0,00372 0,00283 0,00201
0,070 0,00689 0,00487 0,00389 0,00296 0,00210
}0 075 0,00614 0,00507 0,00404 0,00307 0,00217

0,080 0,00637 0,00525 0,00418 0,00317 0,00224




IIpodoascenue Taba, 5

>
4, Aps PANHAHH Aa9 ¢
a K“
—6° -3 Ve 3° 6° g
0,020 0,00036 | 0,00016 | 060000 |{—0,00014]—0,00024{—0,00031
0,025 000043 { 0,0002¢ | 0,00000 |—0,00016|—0,00028]--0,00036
0,030 000060 | 0,00023 | 0,00000 {—0,00018{—0,00032{—0,00041
0,035 0,00056 | 0,00026 | 0,60000 |—0,00021]—0,00036{—0,00044
0,040 0,00061 | 0,00028 |10,00000 |—0,00022{—0,00038]—0,060047
0,045 0,00066 | 0,00030 | 0,00000 [—0,00024(—0,00040]—0,00049
0,355 0,050 0,0007¢ { 0,00032 | 0,00000 |—0,00025(—0,00042{—0,00050
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
0,070 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 | 0,00000 |—0,00017}—0,00030]—0,00040
0,025 | 0,00051 | 0,00024 | 0,00000° |—0,00020{ —0,00036|—0,00048
0,030 0,00060 | 0,00028 | 0,00000 |—0,00023]—0,00042|—0,00055
0,035 0,00068 | 0,00031 | 0,00000 |—0,00026|—0,06047|—0,00061
0040 | 0,00075 | 0,00035 | 0,00000 |—0,00029]—0,00051|—0,00066
0,045 0,00081 | 0,000:38 0,00000 |—0,00031|—0,00055|—0,00070
0,400 0,050: 0,00087 | 0,00040 | 0,00000 |—0,00033|—0,00058]—0,00074
0,055 0,00092 | 0,00042 | 0,00000 [—0,00034]—0,00060]-—0,00076
0,060 0,00097 | 0,00044 10,00000 [—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
10,030 0,00072 | 0,00034 | 10,00000 |—0,00029|—0,00053;—0,00072
0,035 0,00082 | 0,060038 | 0,00000 [—0,00033]—0,00:060(—0,00081
0,040 0,00061 [ 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 | 0,00050 [ 10,00000 |—0,00042(—0,00076]—0,00101
0,055 0,00114 | 0,00053 | 10,00000 [—0,00045|~—0,00081{—0,00107
0,060 0,00120 | 0,00056 | 0,00000 |—0,00047—0,00084 —0,00111
0,065 0,00126 | 0,0005% { 10,00000: |—0,00049|-—0,00087|—0,00114
0,070 0,00131 | 0,060061 |10,00000 (—0,00050{—0,00089(—0,00116
0,075 0,00135 | 0,00063 | 0,00000 |—0,00052(—0,00091;—0,00118
0,089 0,00139 | 0,00064 | 0,00000 [—0,00052[—0,00092|—0,00118



Ilpodosxcenue Taba. 5

>
A, PAXVAHK A4
d, il ° Py i N
— K k) 50
a u rpana paaHaiu
12° 16° 18 21°
B L SRR A
0,020 [ —0,00034 —0,00032 —0,00027 |—0,00017] 12,68 0,00034
0,025 { —0,00038 —0,00037 —0,00030 |—0,00016| 12,34 0,00:040
0,030 | —0,00044 —{0,00040 —0,00031 [—0,00014( 11,98 0,0004 4
0,03 —0,00047 —0,0004:2 —0,00030 [—0,00010f 11,57 0,00047
0,040 | —0,0004% —0,00043 —0,00028 [—0,00005{ 11,15 | 0,00049
0,045 | —0,00050 —{0,00042 —{(,00024 0,00003| 10,78 0,00051
0,35510,050 | —0,00050 —-0,00040. —0,00019 0,00012 10,33 0,00051
0,055 | —0,00049 —0,00:036 —0,00012 (0,000231 9,90 0,00051
0,060 | —0,00046 —0,00031 —i0,00004 0,00036 9,51 i0,00030
0,065 | —0,00043 —0,00025 0,00007 0,00051 0,02 0,00048
0,070 | —0,00038 —0,00017 0,00018 0,00068; 8,58 0,00046
0075 | —0,00032 —0,00008 (,00032 0,00086| 8,07 0,00043
0,080 | —0,00025 —0,00003 0,00046 0,00106{ 7,60 0,00039
0,020 { —0,00046 —{0,00048 —0,00045 |—0,00038f 14,96 ,00048
0,025 | —0,000565 —0,00056 —(,00052 | —0,00042{ 14,40 0,00057
0,030 | —0,00062 —0,00064 —0,00038 |—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
0,400 0,050 —,00081 —0,00077 —0,00064 |—0,00039] 12,57 0,00081
0,055 | —0,00082 | —0,00077 | —0,00061 [—0,00032| 12,20 | 0:00082
0,060 | —0,00083 —0,00076 —0,00057 |—0,00024| 11,77 0,00083
0,065 | —0,00082 —,00073 —(,00060 [—0,000141 11,37 0,00082
0,070 —0,00080 —0,000069 —0,00043 |—0,000021 10,96 I0,00080)
0,975_ —0,00077 —{0,00063 —0,00033 [—0,00012] 10,52 0,00077
0,080 —0,00073 —0,00056 —,00023 [-—0,00027] 9,87 ) 0,00075
b e
0,020 —0,00061 —0,00066 —0,00067 | —0,00063 16,85 0,00067
0,025 | —0,00074 | —0,00079 | —0,00079 |—0,00073| 1655 | 0.00079
0,030 | ~—0,00085 —0,00091 —0,00090 |—0,00082| 15,22 0,00091
0,035 | —0,00095 —0,00101 —0,00099 | —0,00089| 15,91 0,00101
0,040 —(,00103 —0,00109 —(,00107 —0,60094, 15,61 0,00109
0,045 | —0,00111 —0,00116 —0,00112 {—0,00008 15,29 000116
0,4500,050 —i0,00117 —0,00122 —0,00116 [—0,00099| 1 4,98 0,00:122
0,055 —0,00122 —0,00126 —0,00118 |—0,00008] 1 4,62 0,00126
0,060 | —0,00126 —(,00129 —0,00119 |—0,00095| 14,23 0,00129
0065 | —0,00128 —0,00:1 30 —0,00118 {—0,00081( 13,87 0,00131
0,07¢ | —0,00130 —0,00130 —0,00114 |--0,00084{ 13,50 0,0:0132
0,075 | —0,00130 —0,00128 ~0,00110 [—0,00076] 13,12 0,00131
0,080 —0,00129 —0,00125 —0,00104 |—0,00066| 12,73 0,00129




PACYHET PEKOMEHAYEMbBIX 3HAYEHHUH 3ABAJIOB

ITPHJIO)XKEHHE 2
Pexomendyemoe

Has rAoG0HAHNX nepeAad ¢ JIOKQJH30BAaHHHIM KOHTAKTOM pacueT 3HAUEHHA 3a-
BaJIOB APOH3BOANAT IO (dopMyaaM, npHBeJAeHHHM B TalJa. 6.

TaGauuma 6

QO6go3HaueHne

PacuerTnnie hopmyns

HaumeHoBaHHe TIapaMeTpa H VKa3aHHs
Iaybuna npozoabHOro 3amaja Ap Ay =0,0008-5;,
Tay6uHa npoduIbHOTO 3aBaja A Ar=0,003-#,

NPUMEP PACHETA IrJIOGOUIHOH NEPENAYH

IHPHJIO)KEHHE 3
Hudopmayuonnoe

Ta6awna 7

Hcxopnbie panHnie Adg pacyera

HauMeHoBaHHe nmapaMerpa Qbo3nauenie ni};z;‘;{e;%z

MexoceBoe paccrosiHne, MM a 160
Homunanbnoe nepenaToynoe YHCJO Upom 40
b Jdenurensaufi yroa npocduns BuTKa B oce- o 950
A. |BOM CeyeHHH B CEpeJHHe YepPBsKa x

-

- )

a Koapuunent BHCOTH BHTKa hy* 2.0
=

] .

2 Koaddunmenr BHCOTH menHTeNBHON roO- N 0.9

JIOBKH BHTKa




Ilpodorscenue Taba. 7

Hexonusit uepssx

- Hauwenobanue napamertpa OGosnadeHue n'?;};:;:f:;ea
—— - —_ J

Koah®hHuIReRT pajHaAbHOrO 3asopa Yy mno- Cy* 0.2
BEPXHOCTH BIaAMHH TrJ0GOHIHOr0 4YepBsKa

Koa¢pdrunenT pajaHalbHOrO 3asopa y mno- o .
BePXHOCTH BNAJAMH KoJjeca rioGOHAHOA mepe- ] 0,2
LauH

Kosbpounuent pasuyca KDHBH3HH Iepe- P* 0.3
XOZHOR KpHBOA BHTKa Il ’

Ko>dduunent paanyca CKPYrjeHHS KpOM- *
KH HCXOAHOTO NPOH3BOASILEr0 IJMOGOHIHOrO Pral 0,15
uepBIKa

KoshdunuenT AenuTeNbHON OCEBOR TOJIIH- 5. 045
HHl BHTKa B CepelHHE UepBsAKa 1 ’

Ta6nuuma 8

Pacuer reoMeTpHYecKHX NapaMeTpoB

HauaMeroBsanue napamerpa

QGo3HaueHue

PacueTrnle HOPMYNIH ¥ THCNOBHS

3HaYE¢HHA
1. Uucao BHTKOB uepBsKa 2 1
2. Yucno 3yb6oeB Kodseca 22 40
40
3. [MepemaToyHOe 4YHCIO /] U= ] —40
4, JenutenpHuii  JAHaMeTp
qepBsiKa, MM d 56
5. HenurteapHnfi AuaMerp d dom 2 g—d =9 * 160—56 =264
Koseca, MM 2 2 1= -
6, Monynn, MM m m= d _ _ 264 =6,6
Zy 40
By hy=h* m=20-66=132

7. BucoTa BHTK2Z, MM

Mpuaumaem hj=13



IIpodoawenue raba. 8

Pacuetanle GOPMYJK B THCAOBHIE

Hausmenosavue RapaMeTpa OBo3HaveHye 3HAYGHHUS
— R— —_ _
8. Paauanpuuil 3a3op y no- ¢, v C1=C* - m=0,2-6,6=132

BEDXHOCTH BNAAHH TrJoGOHA- Mpunumaem C;=13

HOro uepBHKA, MM

9. Paguanbuuiii  3azop ¥y C Cy=Cy* -m=0,2-6,6=1,32
fI0BEPpXHOCTH BIAAHH KOJeca 2 IMpunumaem C;=1,3
rno6ouAHOA UepeladuH, MM

'10. Tay6una saxosa, MM R hey-h—Cy=13—1,3=11,7

11. Boicora  penuTesbHOM A h..—h*  -m=0.9-6.6=5,94
TOJOBKH BHTKA, MM a1 17 "al 2570 ’

12. Bucora  fenHTenbHOM h oy =homttg =1 94—7 06
HOXKH BHTKA, MM 1 n=hi—hgy=13—95, ’
e da1 = di4-2h gy =56-+2-5,94=67,88

14. IlnameTp Bnanux gep- _ _ _
BSIK2, MM P B dn df*‘dl_ghf1—56_2'7'06—41'88

15. Panryc XpHBH3HH Tie- Pfl'?f;'m=0.3'6-6“-=1,98

(4541

pexonHofi KpHBOA BHTKA, MM [pmimnmae /=2
16. Bricota ay6a, MM ha heg=hu+Ce=11,741,3=13

convenn syta, OO hey | h=0,6-h=0,5:11,7=5,85

aoﬁ%uB?;ggfi MM AeHTeABROR hia hps=hy—hay=13—5,86=T,15

en}i&mﬂ“amm BEPINHH 3YGb- o oy =y gy 264+-2.5,85=275,7

m‘fg; ﬂ;amem BNajHH KO- e dpy=dy—2h;g=264—2.7,] 5-249.73

Peié}zr?o?“i;ﬂgggag?;, o or npni’iﬁ;z}ﬁoz 'IT:°'15'6v5=°-99
22. BucoTta ckoca, MM L ¥ hj=0,5-h=0,5-13=6,5

IMpuuumaem h;=86,3




ITpodoamenue rabar: &

HanMenopalie napaMeTpa l Q
P

GosHadeHhHe

PacyerHele QOpMYARl H YHCAOBLIE
SHAYEHHH

— == o

8;=0,03-7,=0,03-13=0,39

23, T'ny6Guna cxoca, MM A Mpauamaen A;=0,4
24, Papgryc  3akpyr/eHus ¢;=0,3-h:=03-6,5=1,95.
pebpa MeXAy TNOBEPXHOCTA- Qi TMprunmaem ;=20
MH cKoca ¥ (ackH, MM
)
25. Uncno 3y6pes  NpoH3- Zg0= =
BOASIIELIo KoJeca 0,91+0,0074/_;
40 -
250 - — 41,81
0,91--0,0074) 40
[lpunnmaem 2g9=42
26. CranouyHoe TnepeRaToy- 290 42
Hoe wuHuea0 mnpd  3yboolpa- Uz do=","" =" =42
6oTKe 4epBAKA 1
27. Koathouuseur OTHOCH-
TeJbHOr0 YRENHUeHHs s CTaHod- X age—u  42—40
HOrO nepesaToONHOro UHCJA “ Ky= 4 =49 =0,0476
O CPABHEHHIO € IeEpeRaTou- 20
HHM UYHCJOM TNepeaavu
28. VBeJHUYERHE CTAHOYHO-
ro MeXOCeBOre . pacCTOAHHA Az Aagp=096-a-K,=0,96- 160«
npH 3y6oo6paboTke 4epBAKa, A820 .0,0476=7,3!
MM
-
29. CtaHouHoe MeXOCeBOe
paccTosiude 1npu  3yGoobpa- dao ag=a-+Aax=160+7,31=16731
foTKe uUepBAKE, MM
30. Onamerp npoduabvuoh & D o= (ds+2-Aag) +sinae=
oxpykHocT# npd Hapesanun | Dpo = (264+2-7,31) -sin 25°=117,75.
uepBsKa, MM ‘ |
31. ITonosuna yraa pac- Ve K. 4,55

geTHoro o0xBaTa, rpanycH

Vo= 180“5—=180—Za— =20,48



Ilpodoarscernue Taba. 8

QOGoaHadeHHe

PacuerHsle dopMyanl H YHCAOBRE

HaEMeHOBaHHKe NMapaMeTpa SHAYEHHH
32. HMnuna wape3anuofl uac- sin(ay—v,)
TH UepBAKAa 1[0 BNAJAHHAM, bri=dy-sinv,—2hsy - cosa =

e b 0,0788 ’
11 ’
=264.0,3499—2.7,06. ——=91,3
6 34 7,06 0.9063 652
[TIpurumaem by =90
3. Paanyc  ofpasywomef 2.a5—dy 2-167,31—
w/A000RAA BeplIHH BHTKa, MM R pa1= 9 = 9
R.Fal 67 88
—— 133,37
2
@4. Paauyc  o6pasyomen 2-a90—dpy 9.167,31—
FAOGOHAA BIALHH, MM Ryi= = :
R 2 2
—41,88
5 =146,37
35. Haun6osbwuii auaMerp \
%epBsgxKa NO BnajHHaM, MM dfm—‘—?(“:o—]/ R%——O,QSFJ;‘:! ‘):
dfcl .
=2(167,31— )/ 146,37:—0,25.90* )=
= 56,06
by=0,25.a=0,25""160=40
36. llupuna Benuna ruao6o- by ’ T
MAROTO KOJIECA, MM [Tpuuumaem by=40
37. Paguyc BHIEMKH, MM ra H‘pjggh;géi{=&7='2%l'88=29’3
38. Hau6oabminf aguamerp dees daea=daz+0,1 b2=275,740,1-40=2797
rAOGOHAHOrO KoJeca, MM [TpuHuMaeM dges=280
39. 'ny6usa npoAOABHOTO Ay Ap=0,0008 - b1 ==0,0008X9=0,072
saBana, MM
40, TayGuna npoguasHOro A An=0,003  hyp=0,003-11,7=0,035

3aBana, MM




TaG6aupa 98

Pacuer pasMepoB AASN KOHTPOJS B3AUMHOr0 MONOMKEHHH
Pa3sHOHMEHNLIX nipodHAeH BUTKOB H 3yOneB

HauMenosaHle napaMerpa O6oskavenue Pacuetdble GopMYJb H YACIOBLIE SHAUGBES
1. MakcHManbBHA  1e- v do+28ay,  2644-2.7,31
JUTENLHBA  YyroA MOAbe- BYr="" 0 = a9

Ma, paiHaHK 0751
=0,1185
1=6,76°=0,1179.
2. HenurenpHas TOJMIH- :5‘-1 — s\
Ha 1O XOpJe BHTXKa, MM $1==dg-sin . COSY ==
2.
0,45n
=264 -sin -c0s80,1179=8,82
40
3. JeautenvHas BHCOTA } — S¢*
JO XOPAB BUTKA, MM hai haizhai—dz'Sfﬂ”( 21 )‘—-—
29
0,45n
=5,94~264sin? | --"—— |=
( 2.40 )
=5,94—0,07=5,87
4. JenurenpHas TOANIK- " _— T—S5y*
ga 7o Xople 3y6a, MM o Sy = [dg-sin ( . “‘) —24¢p] -cosy=
2
1—0,45n
—964-sin (g |64
64 -sin 20 ) 264X
% 0,00051 % cos 0,1179=10,65
5. HennrenpHan BHeOTE hos

X0 XOpAH 3y6a, MM

—_— t—5*
haa=hay+dy-sin? ( 2_2: )=

—(,45x%\
2:40 /J
=5,854-0,11=5,9

=5,85-4-264sin? (
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