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Popmyntt Cnucok 18
Mpumepkbl BaxHbIn OnepaunoHHbIe YCUNUTENM
C eAMHULAMM ®opmynb!

1) UHTerpaTop Popmynsi

1.1) BoixogHoe HanpsixeHue 1 auddepeHumnansHoro ycunurtens ®opmyna @

Tpunep ¢ Eaviitue TR R o]

R, 8.75kn
V.= -[—=].v 2.625v = - --3.75v
1 R, n 12.5ka

1.2) BbixogHoe HanpsixeHue 2 auddepeHumnansHoro ycunurtens ®opmvyna @

B ©opvyna | Mpumep ¢ Eavius! OueHTs cropwyny &

R, 8.75ka
v.=[—=1.v 6.825v = - 9.75v
2 R, p 12.5k0

1.3) BbixogHoe HanpsixeHue audcepeHumanbHoro ycunutens ®opmyna (af

[ Gopuyna |
R, 8.75ka
9.45v = - (9.75v - (-3.75
VO:<R_1>.(VP-(VH)) v (12_5“1 (975v - (-3.75v ) )

1.4) OnddepeHunanbHbIA yeunutenb pasHuubl Popmyna (af

dopmyna Mpumep ¢ EguHuubl OLieHTE (DOpMYTTY B

1.5) KoacpcpmumeHT nogaBneHns cuHdasHoro curdana guddepeHumanbHbIX yecunurenemn

®opmyna (@
Mpumep ¢ EanHub! OuennTb dhopmyry [

Adq 10.9818a8 = 20 1og10< 07 )
CMRR = 20 -log10 : B =20-
S Iy 0.1977

cm
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1.6) OnepauMOHHbIY ycuUnuTenb ¢ obpaTHou cBA3bio dopmyna (a1

OuenuTs chopmyny [

dopmyna

1.7) CuHdpasHbI koadpuumneHT ycuneHus anddepeHumanbHbIx yeunutenen dopmyna @

[ opwyna | OuenuTb chopmyny [
A Ry . R, - R3
e\ Ry + Ry Ry - Ry

10.35ka 8.75ka - 9.25ka
01977 = —— || 1- | ———
10.35k0 + 9.25k0 12.5ka - 10.35k0

1.8) YacTtora uHrterpatopa ®opmyna @

dopmyna Mpumep ¢ EanHnupl QIS eI (af

1

2.2409H; = —m8¥ ——
12.75ka - 35uF

2) nusepTuposaHue ®opmynsl

2.1) BennunHa nepepgato4yHon chbyHKUMM NHTerpaTtopa ®opmyna (af

®opmyna Mpumep ¢ EqnHnLb! OueHunTb chopmyny (3
1
10.75rad/s . 35pF - 12.75xa

0.2085d8 =

2.2) BbixogHO€ HanpsikeHue KOHeYHOro koadcuumeHTa ycuneHmsa 6e3 obpaTtHom cBa3m
onepauunoHHoro ycunutensa ®opmyna (af

Mpumep ¢ EAvHMLbI OueHnTb dopuyny (&

vV, = (i.R- Vi) A 9.43v = (0.688ma - 12.75ka - 5v ) - 2.5

2.3) BbixogHoO€e HanpsihkeHWe HeMHBepTUpYHoLen KoHdurypauum ®opmyna (af

Mpumep ¢ EAMHMLbI OueHnTb opmyny (@

Vi 85v = 5v + | — 8.75ka
— .5v = 5v —_]-8.
Vo=V + R_1 "Ry 12.5k0

2.4) AudbepeHumanbHbIM BXxogHOM curHan ®opmyna (a{

Mpumep ¢ EQnHMLbI OueHnTb chopmyny [

Vig ="V, - (Vn) 13.5v = 9.75v - (-3.75v )
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https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

2.5) KoadpcpuumeHT ycuneHns c o6paTHoON CBA3bLIO onepauyoHHoro ycunutensa ®opmyna @

OuenuTs chopmyny [

dopmyna Mpumep ¢ Eannnubl

2.6) MpoueHTHaA ownbKa ycuneHUss HeMHBepTUpylowero ycunurtens ®opmyna B

Oopmyna Mpumep ¢ EgnHunubl OLieHUTE hopmyny B

R, 4.3xa
1+<R_'1> 1+<5.80kn>

Ey = -| ————~—~|-100| |-224944 = -| ————~ _[-100
’ R 4.3k
AV+1+ R_'1 6+1+ 5.80ka
2.7) CuHda3HbI BXOAHOW CUrHan onepauuoHHoro ycunutens ®opmyna (af

1 1
Vicm:E'(Vn'f'Vp) 3V:E'(-3.75V+9.75V)

2.8) Tok B kKOHEe4YHOM Ko3dpbuumneHTe ycuneHusi 6e3 obpaTHom CBA3M B onepaunoHHOM
ycunutene ®opmyna B

OuenuTb chopmyny [

dopmyna Mpumep ¢ Eannnupl

9.45v
2.5

12.75ka

5v +
0.6886ma =

2.9) YcuneHme 3aMKHYTOro KOHTYpa CXeMbl HeMHBEpPTUpYtoLero ycunutensi ®opmyna

Dopuyna_ Mpyviep o EauHnue QT

2kQ
1.1569 =14+ | ——
12.75xa

2.10) YacTora nHTerpaTopa uHBepTupytollero ycunutens ®opmyna @

dopmyna Mpumep ¢ EauHuubl Ouenurs hopuyny (&
1
2.2409H; = ——8
35uF - 12.75ka
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https://www.formuladen.com/ru/%D1%83%D1%81%D0%B8%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%BC%D0%BA%D0%BD%D1%83%D1%82%D0%BE%D0%B3%D0%BE-%D0%BA%D0%BE%D0%BD%D1%82%D1%83%D1%80%D0%B0-%D1%81%D1%85%D0%B5%D0%BC%D1%8B-%D0%BD%D0%B5%D0%B8%D0%BD%D0%B2%D0%B5%D1%80%D1%82%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B5%D0%B3%D0%BE-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-4835
https://www.formuladen.com/ru/%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0-%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%B0-%D0%B8%D0%BD%D0%B2%D0%B5%D1%80%D1%82%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B5%D0%B3%D0%BE-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-4408
https://www.formuladen.com/ru/%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0-%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%B0-%D0%B8%D0%BD%D0%B2%D0%B5%D1%80%D1%82%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B5%D0%B3%D0%BE-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-4408
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

MepemeHHble, UCNONb3yeMble B
cnucke OnepaunoHHbIe yeunutTenu
Popmynbl Bbille

o A KoathduumeHT pasoMKHYTOro KOHTypa

« A, Ycunerue B 3aMKHYTOM KOHTYpe

. Acm YcuneHune cuHasHoro pexvmMa

« Ay Ycunenue auddepeHUMansHoro pexmnva
A, YcuneHue HanpsbkeHus

« C EmkocTb (Mukpoghapad)

« CMRR LIMPP (feuuben)

. E% Owmnbka NPOLEHTHOTO yCUeHns

« | Tekywmin (Munnuamnep)

« R Conpotuenenue (kumoom)

« R4 Conpotvienetue 1 (kumoom)

« R4 Conpotusnenue nepsuyHoit 06MoTKM BO
BTOPUYHOWN (KUTOOM)

« Ry Conpotvenienue 2 (kunoom)

« R'; Conpotuenerue BTopnyHoi 06MOTKM B
NepBUYHON (KUI00M)

. R3 ConpoTtusrnienve 3 (Kurinoom)

« R4 Conpotvienetue 4 (kumoom)

. Rf ConpoTusneHne obpaTHO CBSI3N (KUSIOOM)
. V1 BbixogHoe HanpsbkeHve 1 (8osbm)

. V2 BbixogHoe HanpsbkeHue 2 (8osbm)

« V; BxogHoe HanpsixeHue (8011bm)

. Vicm CuHdasHbIN BXop, (80/1bm)

o+ Vjq AudchepeHumnanbHbIii BXOOHO curHan
(sonbm)

o V|, OTpuuaTensHoe HamnpsbkeH1e Ha Knemmax
(8oribm)

. Vo BbixogHoe HanpsbxeHune (8or1bm)

. Voi BenvurHa nepegatoyHon yHKUMUM
onepaumnoHHoro yeunutens (HJeyuber)

. Vp HanpskeHne NonoXuTenbHON KneMMbl
(8oribm)

- © formuladen.com

KoHcTaHTbI, (pyHKLMU N n3MepeHus,
ucnosnb3yemMble B CNUCKe
OnepaumnoHHbIe ycunutenum
Popmynbl Bbilwe

o OyHkyun: log10, log10(Number)
JecsamuyHbili no2apuhm, makxe u3eecmHbIl Kak
no2apucbm o ocHosaHuro 10 unu decssmuyHbIl
nozapuchm, npedcmasnsgem cobol
MameMamuyeckyto (hyHKUUI, obpamHyto
SKCrOHeHyuarnbHol hyHKYUU.

o V3mepeHue: dneKkTprMyeckum ToK in
Munnuamnep (mA)
Bnekmpuyeckutli mok lMpeobpa3osaHue eOUHUY,

usmepeHus @

o Wawmepenue: Wywm in Jeunben (dB)
Llym NpeobpazosaHue eduHUY, UBMEPEHUS B

» W3mepenne: YacTtora in l'epy (Hz)
Hacmoma lNpeobpasosaHue eOuHUl, UBMEPEHUS
(af

« W3mepenne: EmkocTb in Mukpodapag (uF)
Emkocms [NpeobpasosaHue eOUHUL, USMEPEHUS

(at

o KV3mepeHue: dnekTpuyeckoe conpoTMBIeHME in
kunoom (kQ)
Bnekmpuyeckoe conpomueneHue
lMpeobpaszosaHue eOUHUY USMEePEHUSI @

o W3mepeHue: dnekTpuyeckum noteHyman in
BoneT (V)
Bnekmpuyeckull nomeHyuan lMpeobpasosaHue
eO0uHUY, usmepeHusi @

« WawmepeHnue: YrnoBas yacrtora in PagnaH B
cekyHay (rad/s)
Yenoeasi yacmoma lNpeobpasosaHue eduHuUL,

usmepeHus @

Important OnepayuoHHbie ycunumenu Formulas PDF... 4/6


https://www.unitsconverters.com/ru/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B8-%D0%A2%D0%BE%D0%BA-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-6
https://www.unitsconverters.com/ru/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B8-%D0%A2%D0%BE%D0%BA-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-6
https://www.unitsconverters.com/ru/%D0%A8%D1%83%D0%BC-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-21
https://www.unitsconverters.com/ru/%D0%A8%D1%83%D0%BC-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-21
https://www.unitsconverters.com/ru/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-22
https://www.unitsconverters.com/ru/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-22
https://www.unitsconverters.com/ru/%D0%95%D0%BC%D0%BA%D0%BE%D1%81%D1%82%D1%8C-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-27
https://www.unitsconverters.com/ru/%D0%95%D0%BC%D0%BA%D0%BE%D1%81%D1%82%D1%8C-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-27
https://www.unitsconverters.com/ru/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%A1%D0%BE%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-28
https://www.unitsconverters.com/ru/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%A1%D0%BE%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-28
https://www.unitsconverters.com/ru/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B8-%D0%9F%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-58
https://www.unitsconverters.com/ru/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B8-%D0%9F%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-58
https://www.unitsconverters.com/ru/%D0%A3%D0%B3%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F-%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-1161
https://www.unitsconverters.com/ru/%D0%A3%D0%B3%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F-%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-1161
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

« [ ®akTop obpatHol cBA3K
« W Yrmosas vyactota (PaduaH 8 ceKyHAy)

« Wj, Yacrora nnterpatopa (fepu)
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3arpys3ute apyrue PDF-channbl BaxHbin Yeunurenum

e BaxHbIn XapaKTepucTuku ycunurtens dopmynel @

Popmyrnbl (af e BaxHbi MOIl-TpaH3uCTOpPHbIE
e BaxHbin DyHKUMM yeunuTtens n cetTb ycunutenu ®opmyrnbl (af
dopmynbl (af e BaxHbi OnepaunoHHbIe yCuUnuTenum
e BaxHbin OuddepeHumanbHbie Popmynbl (af
ycunutenu BJT ®opmynbl (af e BaxHbI BbixogHble Kackagbl U
e BaxHbIM Ycunurenu o6paTtHon CBA3MU ycunurtenu MolHocTn ®opmyrbl e
®opmynbi ¢ BaxHbii CUrHanbHble U
e BaxHbIn Yeunurenu ¢ HU3Komn MHTerpasnbHble yCUnuTenu
YaCTOTHOW XapaKTePUCTUKON ®opmynsi @

MonpoOGyiiTe HalwKM YHUKamNbHble BU3yanbHble KanbKynsAaTopbl

° % MpoueHT BbiUrpbiwwa (af o HOK aByx uucen (af

e A Cmewannas apo6b @

Moxanywncta, NOOEJNTMTECH atum PDF-cdbannom c temun,
KOMY OH HY>XeH!

91ot PDF-chann MOXHO CKayaTb Ha 3TUX A3blKax

English Spanish French German Russian Italian Portuguese Polish Dutch
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https://www.formuladen.com/ru/%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B8-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-889
https://www.formuladen.com/ru/%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B8-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-889
https://www.formuladen.com/ru/%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8F-%D0%B8-%D1%81%D0%B5%D1%82%D1%8C-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-9767
https://www.formuladen.com/ru/%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8F-%D0%B8-%D1%81%D0%B5%D1%82%D1%8C-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-9767
https://www.formuladen.com/ru/%D0%B4%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D0%B8-bjt-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-3177
https://www.formuladen.com/ru/%D0%B4%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D0%B8-bjt-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-3177
https://www.formuladen.com/ru/%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D0%B8-%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B8-%D1%81%D0%B2%D1%8F%D0%B7%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-3960
https://www.formuladen.com/ru/%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D0%B8-%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B8-%D1%81%D0%B2%D1%8F%D0%B7%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-3960
https://www.formuladen.com/ru/%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D0%B8-%D1%81-%D0%BD%D0%B8%D0%B7%D0%BA%D0%BE%D0%B8-%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%BD%D0%BE%D0%B8-%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%BE%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-1031
https://www.formuladen.com/ru/%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D0%B8-%D1%81-%D0%BD%D0%B8%D0%B7%D0%BA%D0%BE%D0%B8-%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%BD%D0%BE%D0%B8-%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%BE%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-1031
https://www.formuladen.com/ru/%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D0%B8-%D1%81-%D0%BD%D0%B8%D0%B7%D0%BA%D0%BE%D0%B8-%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%BD%D0%BE%D0%B8-%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%BE%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-1031
https://www.formuladen.com/ru/%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D0%B8-%D1%81-%D0%BD%D0%B8%D0%B7%D0%BA%D0%BE%D0%B8-%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%BD%D0%BE%D0%B8-%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%BE%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-1031
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https://www.formuladen.com/ru/%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5-%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-909
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