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1) Yron TpeHus ®opmynsi

1.1) KoachcpmumeHT TpeHus mexay LMNMHAPOM U NOBEPXHOCTbLIO HAaKITOHHOWN NJIOCKOCTU NpwU
KauyeHuu 6e3 npockanb3biBaHusa ®opmyna (af

dopmyna

Mpywep ¢ EAnHitb ELLL IR opavini

1.2) MMHumanbHas cuna, Heo6xoauMas ANA CKOMbXeHUA Tena No LWepoxoBaTon
ropu3oHTanbLHou nnockoctn ®opmyna B

Pryin = W -sin 0, )

Mpumep ¢ EanHnub! OueHuTb dhopmyny [

119.5434n = 120N -sin( 85 )

1.3) NpepenbHbIN yron TpeHuss Popmyna B

dopmyna

Mpumep ¢ EguHnupl

0.225N
2° = atan| —————
6.4431N

OueHuTs chopmyny (€

1.4) Cuna TpeHus Mexay UMMMHAPOM U NOBEPXHOCTLIO HAKIOHHOW NMOCKOCTN ANs KaueHus
6e3 npockanb3biBaHus dopmyna

Mc~g-sin(61)
fi=—s

22.1749nN =

MpvMep ¢ EavHMLbI OuenuTb chopmyny [

9.6kg - 9.8m/s? - sin (45 )

3

1.5) Yron ectecTBeHHOro otkoca ®opmyna (af

Flim
a,. = atan
n

. © formuladen.com

18.4534-

Mpywep o Eavtmubl DR

2.15N
= atan| ————
6.4431N
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1.6) Ycunue, Heo6xoanuMoe Ans nepemelleHUs Terna BBepX Mo NIOCKOCTU 6e3 yyeTa TpeHust

®opmyna [
B >opvyra | Mpyviep o EavHmub) e A
sin( a 120w -sin (23¢
. sin((a) | | 5310360 = 2200 sIn(23)
0= sin (85¢ - 23¢ )
sm(Ge - O‘i)

1.7) Ycunue, Heob6xoaumoe Ans nepemMeLlleHns Terna BHU3 Mo NyIoCKOCTU 6e3 yyeTa TpeHus

®opmyna (@

. gi ) 120N -sin( 23-
S sin((a) | | 537036y = 1200 sin(23-)
e sin( 85> - 23 )

sm(ee—ai)

1.8) Ycunue, npuknagbiBaeMoe Ans nepemMelleHns Tena BBEPX NO HAKMOHHOW NIIOCKOCTU C
yueTom TpeHust ®opmyna

—
. sj . 120N -sin( 23° + 2°
oo sin(( ¢ + @) 58.5597N = — (N Sm((z - )))
! sin(@e-(ai+fb)) sin{ 85 - 3+

1.9) Ycunue, npunaraemMoe Ansi nepemelLeHns Tena BHU3 Mo HaKMOHHOW NOCKOCTM C Y4ETOM
Tpenus dopmyna [

Sl e G
. w-sin (o - @) 47.8465n = 120 -sin(23¢ - 2¢)
d= sin(85° - (23 -2°))
sm(Ge-((xi-d)))

1.10) Ycunue, npunoxeHHoe napannenbHO HaKITOHHOW NMOCKOCTU ANs nepemelleHus Tena
BBEpX UNK BHM3 6e3 yyeTa TpeHusi dopmyna [

Mpumep ¢ Eannumub OueHuTs dopmyny [

P, = W.Sin(ai) 46.8877n = 120N -sin(23° )

1.11) Ycunue, npunoxeHHoe napannesibHO HaKIMOHHOM NIOCKOCTU ANA NepeMeLleHus Tena
BBEpX C y4eTom TpeHusi Gopmyna [

[ opwyna | OuenuTb chopmyny [
P, =W- (sin(ai) + u-cos(ai))
Mpumep ¢ EanHnupl

83.7079n = 120w - (sin( 23 ) + 0.333333 - cos(23° ) )
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1.12) Ycunue, npunoxeHHoe napannenbHO HaKIMOHHOW NIIOCKOCTU OIS NepeMeLleHus Tena
BHU3 C yueToM TpeHust dopmyna

CDopmyna

Py=W- (Sin(ai) - H'Cos(ai))

Mpumep ¢ EguHunubl

10.0676n = 120w - (sin(23° ) - 0.333333 -cos(23° ) )

OuenuTb chopmyny [

1.13) Ycunue, npunoxeHHoe nepneHAUKYNAPHO HaKITOHHOW NMIOCKOCTU ANA NepeMeLleHus
Tena BBepX C y4eToM TpeHus dopmyna (af

Pu=W~tan(ai+¢’)

Mpumep ¢ EavHmup! OuenuTb chopmyny [

55.9569N = 120N -tan (23 + 2° )

1.14) Ycunue, npunoxeHHoe NepneHAUKYNAPHO HaKITOHHOW NNIOCKOCTU ANA NepeMeLyeHus
Tena BHU3 C y4eTOM TpeHus ®Popmyna (af

Pd=W-tan((xi—¢')

Mpumep ¢ EavHuLp! OuenuTb chopmyny [

46.0637n = 120N -tan (23¢ - 2= )

1.15) Ycunue, npunoxeHHoe nepneHAUKYNAPHO HaKITOHHOW NNIOCKOCTU ANA NepeMeLleHus
Tena no HakfIOHHOM NJocKocTK 6e3 yyeTa TpeHust dopmyna (af

Py = W~tan(ai)

50.937n =

Mpumep ¢ EanHMub

120w -tan(23¢)

OueHnTb bopmyny @

1.16) AcbhpeKTUBHOCTbL HAKITOHHOW NJIOCKOCTU NPU NapansiefibHOM NPUIIOKEHUN ycunusa ans
nepemelleHus Tena BBepx ®opmyna (af

sin(ai+d>)

sin((xi) 'COS(CD)

0.924 =

sin(23°) -cos(2°)
sin (232 + 2¢)

Mpumep ¢ EavHuLp! OuenuTb chopmyny [

1.17) AcbchpeKTUBHOCTL HAKITOHHOW NJIOCKOCTU NPU NapansienbHOM NPUIIOKEHUN ycunus ans
nepemelleHuns Tena BHu3 ®opmyna (af

Qucire bopmry &
i ;- sin( 23° - 2°
S'“(O" q’) 09177 = ( )

n=

sin(ai) -cos(CD)

. © formuladen.com

sin(23° ) -cos(2°)
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https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

1.18) 3dhheKTMBHOCTL HaKITOHHOM NIIOCKOCTU NMPU NPUITOXKEHUU FOPU3OHTANIbLHOIO YCUIUs AN
nepemeLuenus Tena seepx ®opmyna

t 23
N = tan (o ) 09103 = _tan(23)
t—an(ai+¢>) tan (23° + 2° )

1.19) 3dbhpeKTUBHOCTbL HAKITOHHOW NMJIOCKOCTU NPY NPUIIOKEHUU FTOPU3OHTANbLHOIO yCUnus ans
nepemelleHns Tena BHU3 Popmyna (af

_tan(ai—¢>) 0.9043:tan(23°-2°)
n=——— tan(23°)
tan(ai)

1.20) 3¢ peKkTMBHOCTL HAKIMOHHOMW MMOCKOCTU NPU NPUIIOKEHUN YCUNUA ANA NepeMeLLeHns
Tena BBepx Popmyna (af

—
B cot(ai + <D) —cot(ee) 0.9068 = cot (23« +2° ) - cot (85 )
cot(ai)-cot(ﬁe) Cot(23°)-cot(85°)

1.21) 3 peKTUBHOCTL HAKITIOHHOW NMMIOCKOCTU NPU NPUITOKEHUWN YCUNUA ANS NepeMeLleHnst
Tena BHu3 ®opmyna @

 cmm Ouours oo 2
cot(ai)-cot(ee) 0901 — cot(23¢) -cot(85°)
n= ' cot(23°-2°)-cot(85°)
cot(ai - CD) -cot(ee)

2) 3aKkoHbI TpeHus ®opmynsi @

2.1) KoadhcouumeHT TpeHns ®opmyna (a{

dopmyna Mpumep ¢ EAvHULbI OueHuTs dopmyny [
2.15N
03337 = —
6.4431N

2.2) KoadhdomumeHT TpeHus ¢ ncnonb3oBaHvem cun ®opmyna l'Q'

Fc~tan(6f) + P | | 06006 < 1200V -tan (29.793805347¢ ) + 25N
H=————""—< 1200n - 25N - tan ( 29.793805347¢ )
F.- P, ~tan( Gf)
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https://www.formuladen.com/ru/%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD%D0%BD%D0%BE%D0%B8-%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D0%B8-%D0%BF%D1%80%D0%B8-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D0%B3%D0%BE%D1%80%D0%B8%D0%B7%D0%BE%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%8F-%D0%B4%D0%BB%D1%8F-%D0%BF%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BB%D0%B0-%D0%B2%D0%B2%D0%B5%D1%80%D1%85-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-807
https://www.formuladen.com/ru/%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD%D0%BD%D0%BE%D0%B8-%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D0%B8-%D0%BF%D1%80%D0%B8-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D0%B3%D0%BE%D1%80%D0%B8%D0%B7%D0%BE%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%8F-%D0%B4%D0%BB%D1%8F-%D0%BF%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BB%D0%B0-%D0%B2%D0%BD%D0%B8%D0%B7-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-810
https://www.formuladen.com/ru/%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD%D0%BD%D0%BE%D0%B8-%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D0%B8-%D0%BF%D1%80%D0%B8-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D0%B3%D0%BE%D1%80%D0%B8%D0%B7%D0%BE%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%8F-%D0%B4%D0%BB%D1%8F-%D0%BF%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BB%D0%B0-%D0%B2%D0%BD%D0%B8%D0%B7-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-810
https://www.formuladen.com/ru/%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD%D0%BD%D0%BE%D0%B8-%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D0%B8-%D0%BF%D1%80%D0%B8-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%8F-%D0%B4%D0%BB%D1%8F-%D0%BF%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BB%D0%B0-%D0%B2%D0%B2%D0%B5%D1%80%D1%85-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-806
https://www.formuladen.com/ru/%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD%D0%BD%D0%BE%D0%B8-%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D0%B8-%D0%BF%D1%80%D0%B8-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%8F-%D0%B4%D0%BB%D1%8F-%D0%BF%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BB%D0%B0-%D0%B2%D0%B2%D0%B5%D1%80%D1%85-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-806
https://www.formuladen.com/ru/%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD%D0%BD%D0%BE%D0%B8-%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D0%B8-%D0%BF%D1%80%D0%B8-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%8F-%D0%B4%D0%BB%D1%8F-%D0%BF%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BB%D0%B0-%D0%B2%D0%BD%D0%B8%D0%B7-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-809
https://www.formuladen.com/ru/%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD%D0%BD%D0%BE%D0%B8-%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D0%B8-%D0%BF%D1%80%D0%B8-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%8F-%D0%B4%D0%BB%D1%8F-%D0%BF%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D0%B5%D0%BB%D0%B0-%D0%B2%D0%BD%D0%B8%D0%B7-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-809
https://www.formuladen.com/ru/%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B-%D1%82%D1%80%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-11586
https://www.formuladen.com/ru/%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B-%D1%82%D1%80%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-11586
https://www.formuladen.com/ru/%D0%BA%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82-%D1%82%D1%80%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-790
https://www.formuladen.com/ru/%D0%BA%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82-%D1%82%D1%80%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-790
https://www.formuladen.com/ru/%D0%BA%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82-%D1%82%D1%80%D0%B5%D0%BD%D0%B8%D1%8F-%D1%81-%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%D0%BC-%D1%81%D0%B8%D0%BB-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-1297
https://www.formuladen.com/ru/%D0%BA%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82-%D1%82%D1%80%D0%B5%D0%BD%D0%B8%D1%8F-%D1%81-%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%D0%BC-%D1%81%D0%B8%D0%BB-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-1297
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

2.3) O6WKM KpyTALWMIA MOMEHT, He0OX0AUMBIN A4Sl NPeoAorieHUs1 TPeHUs BO BpallaloLiemcsi

BUHTe ®opmyna (af
CDopmyna

dm
T=w-tan(¢+<1>)-7+ e W- R,

Mpumep ¢ EanHnubl

1.7m
52.3556N"m = 120N - tan ( 25.00° + 2° ) r—5— + 0.16 - 120x - 0.02m

3) BuHToBOE TpeHue dopmynbi [

3.1) HaknoH pe3bL6bI ®opmyna (af

Mpyviep © EavHitb ELLL IR opavini

12.5m
3.1416- 1.7m

dopmyna

2.3405 =

3.2) HaknoH pe3b6bl MHOroHanpaBneHHoro BUHTa Popmyna @

15-12.5m
351077 = ———"
3.1416- 1.7m
3.3) Yron HaknoHa pe3b6bl Popmyna B
Ps 66.8651 t 12.5m
= . ° = qtan| —m—m—mm—
8, = atan 3.1416- 1.7m
m-dy,

3.4) War BuHTa ®opmyna @

OuenuTb chopmyny [

Mpumep ¢ EanHnupl

188m
12.5333m =
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https://www.formuladen.com/ru/%D0%BE%D0%B1%D1%89%D0%B8%D0%B8-%D0%BA%D1%80%D1%83%D1%82%D1%8F%D1%89%D0%B8%D0%B8-%D0%BC%D0%BE%D0%BC%D0%B5%D0%BD%D1%82-%D0%BD%D0%B5%D0%BE%D0%B1%D1%85%D0%BE%D0%B4%D0%B8%D0%BC%D1%8B%D0%B8-%D0%B4%D0%BB%D1%8F-%D0%BF%D1%80%D0%B5%D0%BE%D0%B4%D0%BE%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B2%D0%BE-%D0%B2%D1%80%D0%B0%D1%89%D0%B0%D1%8E%D1%89%D0%B5%D0%BC%D1%81%D1%8F-%D0%B2%D0%B8%D0%BD%D1%82%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-1322
https://www.formuladen.com/ru/%D0%BE%D0%B1%D1%89%D0%B8%D0%B8-%D0%BA%D1%80%D1%83%D1%82%D1%8F%D1%89%D0%B8%D0%B8-%D0%BC%D0%BE%D0%BC%D0%B5%D0%BD%D1%82-%D0%BD%D0%B5%D0%BE%D0%B1%D1%85%D0%BE%D0%B4%D0%B8%D0%BC%D1%8B%D0%B8-%D0%B4%D0%BB%D1%8F-%D0%BF%D1%80%D0%B5%D0%BE%D0%B4%D0%BE%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B2%D0%BE-%D0%B2%D1%80%D0%B0%D1%89%D0%B0%D1%8E%D1%89%D0%B5%D0%BC%D1%81%D1%8F-%D0%B2%D0%B8%D0%BD%D1%82%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-1322
https://www.formuladen.com/ru/%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD-%D1%80%D0%B5%D0%B7%D1%8C%D0%B1%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-9966
https://www.formuladen.com/ru/%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD-%D1%80%D0%B5%D0%B7%D1%8C%D0%B1%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-9966
https://www.formuladen.com/ru/%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD-%D1%80%D0%B5%D0%B7%D1%8C%D0%B1%D1%8B-%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%BD%D0%B0%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE-%D0%B2%D0%B8%D0%BD%D1%82%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-9972
https://www.formuladen.com/ru/%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD-%D1%80%D0%B5%D0%B7%D1%8C%D0%B1%D1%8B-%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%BD%D0%B0%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE-%D0%B2%D0%B8%D0%BD%D1%82%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-9972
https://www.formuladen.com/ru/%D1%83%D0%B3%D0%BE%D0%BB-%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD%D0%B0-%D1%80%D0%B5%D0%B7%D1%8C%D0%B1%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-9968
https://www.formuladen.com/ru/%D1%83%D0%B3%D0%BE%D0%BB-%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD%D0%B0-%D1%80%D0%B5%D0%B7%D1%8C%D0%B1%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-9968
https://www.formuladen.com/ru/%D1%88%D0%B0%D0%B3-%D0%B2%D0%B8%D0%BD%D1%82%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-9964
https://www.formuladen.com/ru/%D1%88%D0%B0%D0%B3-%D0%B2%D0%B8%D0%BD%D1%82%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-9964
https://www.formuladen.com/ru/%D0%BE%D0%B1%D1%89%D0%B8%D0%B8-%D0%BA%D1%80%D1%83%D1%82%D1%8F%D1%89%D0%B8%D0%B8-%D0%BC%D0%BE%D0%BC%D0%B5%D0%BD%D1%82-%D0%BD%D0%B5%D0%BE%D0%B1%D1%85%D0%BE%D0%B4%D0%B8%D0%BC%D1%8B%D0%B8-%D0%B4%D0%BB%D1%8F-%D0%BF%D1%80%D0%B5%D0%BE%D0%B4%D0%BE%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B2%D0%BE-%D0%B2%D1%80%D0%B0%D1%89%D0%B0%D1%8E%D1%89%D0%B5%D0%BC%D1%81%D1%8F-%D0%B2%D0%B8%D0%BD%D1%82%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-1322
https://www.formuladen.com/ru/%D0%BE%D0%B1%D1%89%D0%B8%D0%B8-%D0%BA%D1%80%D1%83%D1%82%D1%8F%D1%89%D0%B8%D0%B8-%D0%BC%D0%BE%D0%BC%D0%B5%D0%BD%D1%82-%D0%BD%D0%B5%D0%BE%D0%B1%D1%85%D0%BE%D0%B4%D0%B8%D0%BC%D1%8B%D0%B8-%D0%B4%D0%BB%D1%8F-%D0%BF%D1%80%D0%B5%D0%BE%D0%B4%D0%BE%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B2%D0%BE-%D0%B2%D1%80%D0%B0%D1%89%D0%B0%D1%8E%D1%89%D0%B5%D0%BC%D1%81%D1%8F-%D0%B2%D0%B8%D0%BD%D1%82%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-1322
https://www.formuladen.com/ru/%D0%B2%D0%B8%D0%BD%D1%82%D0%BE%D0%B2%D0%BE%D0%B5-%D1%82%D1%80%D0%B5%D0%BD%D0%B8%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-11587
https://www.formuladen.com/ru/%D0%B2%D0%B8%D0%BD%D1%82%D0%BE%D0%B2%D0%BE%D0%B5-%D1%82%D1%80%D0%B5%D0%BD%D0%B8%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-11587
https://www.formuladen.com/ru/%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD-%D1%80%D0%B5%D0%B7%D1%8C%D0%B1%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-9966
https://www.formuladen.com/ru/%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD-%D1%80%D0%B5%D0%B7%D1%8C%D0%B1%D1%8B-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-9966
https://www.formuladen.com/ru/%D0%BD%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD-%D1%80%D0%B5%D0%B7%D1%8C%D0%B1%D1%8B-%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%BD%D0%B0%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE-%D0%B2%D0%B8%D0%BD%D1%82%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-9972
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MNepemeHHble, UCnonb3yemble B
cnucke TpeHue Popmyrnbl Bblle

d,,, Cpeannit anametp sunta (Memp)

Fc LleHTpocTpemutensHasi cuna (HbtomoH)
F; Cvna tpenusi (Hbromor)

F¢ Npenensras cuna (HoromoH)

Fiim OrpannunBatowas cuna (HbromoH)

g YckopeHue nop AeNCTBUEM CUTbl TSHKECTU
(memp / Keadpam Bmopodi)
L Xon suHTa (Memp)

M Macca unnutgpa (Kunozpamm)

N KonnuyecTBo noTokoB

Po Yeunue, Heobxoaumoe Ansa ABukeHus 6e3
yyeta TpenHust (HbromoH)

P4 Ycunus no aBuxeHMIo BHU3 C yHETOM TPEHWs
(HbromoH)

P min MuHumansHele yeunus (HbtomoH)

P¢ Mopava (Memp)

Pt TaHreHumnanbHas cuna (HbemoH)

P\, Ycunus no aevxermio BBEpX C y4eTOM TpeHUs
(HbromoH)

Rc CpenHuii paguyc BopoTHuka (Memp)

R,, HopmanbHas peakuusi (HbromoH)

T O6wmin kpyTALWMIA MOMEHT (HboMOH-Memp)
W Bec tena (HsromoH)

O HaknoH HuTu

Ol Yron HakrnoHa niockoCTU K Fopu3oHTanm
(cmernieHb)

Oy, HaknoH Heckosmbkux HUTEN

Ol Yron ecTeCTBEHHOro OTKOca (CmerieHb)

N O DEKTNBHOCTb HAKIMOHHOM MITOCKOCTH

0, Yron yeunusi (cmeneHs)

O Yron TpeHus (cmenets)

; Yron HaknoHa (cmenet)

et Yron pe3bbbl (cmeneHb)
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KoHcTaHTbI, (pyHKLMU N n3MepeHus,

ucnonb3yemMble B cnucke TpeHue
dopmynbl Bhbile

KOHCTaHTa(bl): pi,
3.14159265358979323846264338327950288
rnocmosiHHasi Apxumeda

®yHkumm: atan, atan(Number)

ObpamHnili 3a2ap ucronb3yemcs 0551 pacdema
yana riymem rnpumMeHeHus KosghghuyueHma
maHaeHca yana, Komopbliti npedcmasnsgem cobou
IPOMUBOOSIOXKHYIO CMOPOHY, pa30enieHHyo Ha
rpunezarowyro CmMopPOHyY MpPsMOY20iIbHO20
mpeyeoribHUKa.

®yHkuum: cos, cos(Angle)

KocuHyc yana — 3mo omHoweHue CmopoHbl,
npunexawel K yeny, K 2uriomeHy3e
mpeyaonbHUKa.

®yHkumm: cot, cot(Angle)

KomaHeeHc — amo mpuzoHomMempu4eckasi
yHKUUs, onpedernsiemasi Kak OMHOWeEHUe
npunexauw,eli CmopoHbI K MPOMUBONOIoXHOU
CMOpPOHE 8 MPSIMOY20/1bHOM MPeYyeorbHUKe.
®yHkumm: sin, sin(Angle)

CuHyc — mpueoHomempuyeckasi oyHKUUS,
onucklgarowas omHoweHue OnuHb!
MPOMUBONONOXHOU CMOPOHbI MPSAMOY20/1bHO20
mpeyaosibHUKa K OniuHe 2uromeHys3bi.
®yHkumm: tan, tan(Angle)

TaHzeHc yena — 3mo mpueoHoOMempu4YecKoe
OmHoweHue OnuHbl CMOPOHbI,
npomusonexauwel yany, K OflUHe CMOPOHbI,
npunexaw,el K yary 8 rpsiMoy20ribHOM
mpeyeoribHUKe.

N3amepenue: Anuna in Metp (m)

HnuHa NMpeobpasosaHue eOUHUY, U3MepeHUs @
MamepeHnune: Macca in Kunorpamm (kg)

Macca lNpeobpasosaHue eOuHUY, UBMEPEHUSs @
MamepeHue: YckopeHue in meTp / KBagpar
Bropow (m/s?)

YckopeHue Mpeobpa3ogaHue eOuHUY, USMEPeHUsI
@

M3amepeHnue: Cuna in HetotoH (N)

Cuna lNpeobpasosaHue eduUHULY U3MepPEHUS @
M3amepeHue: Yron in cteneHb (°)

Yeon lNpeobpa3osaHue eOuHUY, USMEPEHUST @
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o M KoahduumeHT TpeHus » W3mepenue: KpyTawmin MomeHT in HbloTOH-MeTp

» H¢ KoatbprumeHT TpeHns AN BOPOTHMKA (N*m)
Kpymsuwul momerm [lNpeobpa3osaHue eOuHUL,
« @ MNpegenbHbIii yron TpeHus (cmerneHs) usmepeHusi @

« Y Yron HakmnoHa cnupanu (cmerneHs)
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3arpy3ute apyrue PDF-cannbl BaxHbin MexaHuka

e BaxHbIn UHXXeHepHaa MexaHUuKa ¢ BaxHbin NeHepanbHbIM QUPEKTOP NO
Popmyrnbl (af AnHaMuke ®opmynbl (af
e BaxHblit TpeHne ®opmynbi e BaxHbin CBoOMCTBaA NNOCKOCTEN U

TBepAbix Ten dopmynbl (a{

I'IonpoGyﬁTe HallN YHUKalNbHbI€ BU3yalibHble KalNbKynAaTOpPbI

° % OGpaTHbIN NPOLEHT (a{ o kanbkynsatop HO[ (a{

 E7Z] npocras npo6L (@

Moxanywncta, NOOEJIMTECH atum PDF-cbannom c temn,
KOMY OH HyXeH!

9toT PDF-chainn MOXHO cKkayaTb Ha 3TUX A3bIKax

English Spanish French German Russian Italian Portuguese Polish Dutch
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