IIpakTHuyeckoe 3ansaTHE 3
Bb10op 1 000cHOBaHME KOHAEHCATOPOB /1Jis1 QUIbTPOB HCTOYHUKOB MUTAHUSA

Hean padoTsi:
1. HayuuTbcs 000CHOBaHHO BbIOMpATh 3JIEMEHTHl i (PUIBTPOB HCTOYHHKOB
NUTAHUS C YUETOM Pa3iIMuHbIX (PaKTOPOB U YCIOBUH.

Kparkue Teopernyeckue cBeieHus

CriaxuBarouuil GuiabTp — yCTPONUCTBO AJIs CTJIAKUBAHUS IyJIbCALUN 11OCIIE
BBIIIPSMIICHUS. ~ IIEPEMEHHOI0  TOKAa  AMOAHBIM  MocToM.  IIpocrenmum
CTIIQXXUBAIOIIUM (UIBTPOM SIBIISIETCS SJEKTPOIUTHUECKUN KOHIEHCATOP OOJIbLION
€MKOCTH, YCTAHOBJICHHBII Ha cXeMe MapayielbHO Harpyske, coOmroaas
NOJSIPHOCTH ~ KOHJAEHcaropa.  Hepeaxko ~— ycraHaBinmBaeTcs — mapajuiesIbHO
AIIEKTPOIUTHYECKOMY KOHAEHCATOPY IUIEHOYHBIN (WIIM KEpaMUYECKUN) EMKOCTBIO
JIOJH - €AMHUIIBI MUKpO(dapaaa uist yCTpaHeHUs! BBICOKOYACTOTHBIX MTOMEX.

B m00oii cxeme BBIIPSAMIIEHUS Ha BbIXOJIE BBIIPSAMIIEHHOE HAMpsHKEHHE
IIOMUMO TIOCTOSSHHOM COCTaBJISIIOIIEH COAEPKUT NEPEMEHHYIO, HA3bIBAEMYIO
nynbcanued HanpspkeHus. Ilynapcanuss HanpsDKEHHsl CTOJb 3HAYUTENbHA, 4YTO
HEIOCPEACTBEHHO IUTAHUE HArPY3KHU OT BBIIPSAMUTEINS BO3MOXKHO OTHOCHUTEIIBHO
peAKo, KpOME€ 3apsiiKM aKKyMyJISTOpPHBIX Oaraped, [ MNMUTaHusd Lenei
CUTHAIU3ALUK, ICKTPOABUTATEIEH U T.A., T.€. TaM, I'Ic IPUEMHUK JHEPIUU HE
YyBCTBUTEIIEH K MEPEMEHHOM COCTABJISIOLIEH BBIIPSAMIICHHOTO HanpspbkeHus. [Ipu
IIUTaHWM aIapaTypsl CBA3U M paguoaniapaTrypsl IMyJbCalus HANPSLKEHUS PE3KO
YXYALIAET, a yallle BooOlIe HapylaeT paboTy paguo3JeKTPOHHBIX yCTPOUCTB. s
YMEHBIIEHUS NIEPEMEHHON COCTABIIAIOIIEH BBIPAMIICHHOIO HAIIPSIKEHHUsI, TO €CTh
JUIsL  OcnaOJieHus — MMyJbCalud, MEXAYy  BBIIPSIMUTEIEM UM Harpy3kou
YCTaHABIMBACTCS CIIIAXHUBAIOUINN (QUIBTP, KOTOPBIA OOBIYHO COCTOMT U3
pPEaKTUBHBIX CONPOTUBJIEHUI (TO €CTh Te€X, KOTOpbIe BKJIKOYAOT B ce0s
UHIYKTUBHOCTh M €MKOCTb). JlaHHBIA (UIBTP OEHUCTBYET KakK (PUIBTP HMXKHHX
4acToT, 00pe3as JUITHUE TapMOHUKHU.

[lepemenHasi cocTaBisioIas BBIIPSIMICHHOIO HANPSKEHUS B OOILEM cllydae
IPEJCTaBISIET COOOM COBOKYITHOCTb psifia TAPMOHUK C Pa3IM4YHBIMU aMIUIUTYIaMHU,
CABUHYTBIX II0 OTHOLICHUIO K IEPBOM Ha pasHble yriel. IIpm sroM mnepsas
rapMOHMKAa HMEET aMIUIMTYJy BO MHOIO pPa3 IPEBOCXOMALIYIO aMIUIUTYIbI
BBICIIMX TApMOHMK. B 3aBHCMMOCTM OT HAa3Ha4y€HWs anmaparypbl CBA3U
OPEIBSABISIOT pa3iuyHble TPeOOBaHUS K BEIMYMHE W XapakTepy MyJbCaluu
BBIIIPSIMIICHHOI'O HamnpspKeHus. Yaie Bcero g paguoTEXHUYECKOM ammapaTrypsl
KAueCTBO CIVIA)KMBAHMS XapaKTEPU3yeTCs BEIMYMHOM MAKCUMAaJIbHO JOIIyCTUMOU
aMIUTMTY/Ibl IEPEMEHHOM cocTaBIsitolIe. B 3ToM citydae puiibTpbl pacCUUTHIBAIOT
Ha MaKCUMAJIBHOE IT0JIaBJICHUE OCHOBHOM T'APMOHHKHU.

Pexum paOoThl BEIIPSAMUTENS B 3HAYUTEIIBHOMN CTETIEHU ONPEIEISIeTCS TUIIOM
¢uiabTpa, BKJIOYEHHOTO HA €ro BbIXOJe. B MaJOMOIIHBIX BBIIPSIMHUTEINSX,
NUTAIOLIMXCS OT OAHO(A3HOM CEeTH MEePEMEHHOT0 TOKa, MPUMEHSIOTCS
IPOCTEUIINE E€MKOCTHbIE (UIbTPBL, B BBIIPSIMUTENSIX CpelHEed U OO0JbIION
MorrHocTH - ['-06pazubie LC, RC u [T-06pa3ubie CLC u CRC ¢punbtphl.



Kputepuem kadecTBa CriaXMBAarOIIMX CBOWCTB  (PMIBTPOB
KO3 UIIUEHT CTIIaXKUBAHUS S:

g fnex _Ym Un
Fnpax Um Uiz . (1)

rne Kn.Bx — ko3 duiment mynbcauii Ha BX0JeE;
Km.BbIX — k09 pummeHT myapcanuii Ha BEIXO/C,
Uo1, Uoz, Ui1, U2 — ypoBHU HanpskeHUH (PUCYHOK 1).

UBXA 11
I 10
0 = |
B0/t 132
oz
= t

Pucynox 1 — Curnanst 1o guiibtpa u mocine

ABJIACTCA

Jns ynoBineTBOpeHUs] (PUIBTPYIOMIMX CBOWCTB HEOOXOJAMMO BBIMOJHEHUE

ycnoBuit: Ui2<<Ui1, Ugz = Uor.

EmkocTHbIN GUIbTp (pUCYHOK 2) ABIIsE€TCS HanbOoIee MPOCTHIM U3 BCEX BUJIOB
crinaxuBaommx ¢uiabtpoB. OH coctouT U3 KoHjeHcatopa Co, BKIOYAEMOTO

napajijieIbHO Harpys3Ke.

+0O .
Uy ==0% |:| Ry
-0 &

Pucynok 2 — Cxema mpocToro eMKOCTHOTO (hUIbTpa

Kosdhdumment mnynbcanuii HampsoKEHUST HaA  BBIXOJE  BBIIPSIMUTENS €

E€MKOCTHBIM (PHIILTPOM MOKET OBITh HaiIeH Mo popmyiie:

1

KH L —

rae m — Kod(PQUIMEHT, 3aBUCIIIMA OT CXeMbl BbIIpsAMuUTENs (m=1 s

0JHO(a3HOTO OJTHOIIOJTyTIEPHOTHOTO BBIIPSIMUTEIS, M=2
0JIHO(A3HOTO IBYXIOIYIIEPHOIHOTO U MOCTOBOTO BBITIPSIMUTENEH);
f —yacToTa BXOJTHOrO NEPEMEHHOT0 HAIPSKEHHUSL:

TS



Co — eMKOCTh KOHJIEHCATOPA;
Ry — conporuBnenne Harpysku.

N3 npuBeaeHHoM HOpMyIIbl BUTHO, YTO KOI(PPUIUEHT MyIbCallii Ha BBIXOJE
BBIIPSIMUTENSI C €MKOCTHBIM (UIBTPOM OOpaTHO MNPONOPLUUOHATIEH EMKOCTH
IIPUMEHSAEMOT0 KOHJIEHCATOpa M BEJIIMYMHE COIPOTHUBIICHMs Harpysku. IloaTomy
IPUMEHEHUE Takoro (uibTpa PAlMOHAIBHO TOJBKO IMPHU JIOCTATOYHO OOJIBLIMX
3HAQYECHUSAX OTUX BeduuuH. [lo  Mepe  COBEpIICHCTBOBAaHUS TEXHOJOTHH
U3rOTOBJIEHUSI KOHJIEHCATOPOB  OOJIBIIOW  €MKOCTH, pacCMaTpUBAaE€MbI THII
buabTpa BCIEACTBUE CBOEH MPOCTOTHI U A((HEKTUBHOCTH HAXOAMUT BCE OOJIbIIEE
IPUMEHEHUE.

NunyxtuBHo-emkocTHbie QuibTpel ([-00pasusie LC u Il-o6pasubie CLC
MIMPOKO NPHUMEHSIOTCA MPHU MOBBIIIEHHBIX TOKaX HArpy3KH, NMOCKOJIbKY IaJIEHUE
HaIpsDKEHUs] HA HUX MOXKHO CJENaTh CPpaBHUTENbHO HeOonbuM. Koadduuuent
MOJIE3HOTO ACUCTBUS Y Takux (UIBTPOB AOCTATOYHO BBICOKMH. K HemocraTkam
UHIYKTUBHO-EMKOCTHBIX (DUIIBTPOB OTHOCATCS: OOJIbIIME rabapuUTHBIE pa3MeEPhl U
Macca, MOBBIIICHHBIH YpPOBEHb 3JEKTPOMArHUTHOIO H3JIYYEHHUS OT 3JIEMEHTOB
buabTpa, CPAaBHUTEIBHO BBICOKASI CTOMMOCTh U TPYAOEMKOCTh U3TOTOBJICHUSI.

Hanbonee mmpoko wucmons3yercs [-00pa3Hbli WHIYKTUBHO-€MKOCTHBIN
bunbTp (pUCYHOK 3).

Pucynox 3 — Cxema I'-06paznoro LC ¢unsTpa

JUis 3 PEeKTUBHOTO CIIIaKUBAHMS MyJIbCAUUN TaKUM (PUIBTPOM HEOOXOAMMO
BBITNOJTHEHHE CIIETYIOIINX YCIOBHIA:

T onfC 3)
Xp=2at LoxXp

(4)

I[Ipy wux BeIIOTHEHWH, TpeHeOperas TMOTEPsSIMH B Jpoccene, s
Kod(ppureHTa CTiIaKUBaHUS MOYKHO 3aITHCaTh:

S=(27f m)*LC —1 (5)

Bo n36exxanne pe30HaHCHBIX ABJICHUN B (PHIIBTpE HEOOXOAMMO BHIOMpATH S >
3. Kpome »TOro, OMHMM W3 OCHOBHBIX YCJIOBHH SIBIIseTCS oOecreueHue SsIBHO



BBIpQKEHHON WHIAYKTUBHOW peakiuu (GUuibTpa Ha BBIIPSIMUTENIb, HEOOXOIUMOMN
uis  OonblIel CTaOMIBHOCTH BHEIIHEW XapaKTepUCTHUKU BbIOpsmutens. [lpu
WHIYKTUBHON peakiuu (QuibTpa MEHbIIE JACHCTBYIOIIME 3HAYEHUS TOKOB B
BEHTUJISIX U OOMOTKax TpaHchopmaTopa (a, cieloBaTeIbHO, MEHbIIE U TpeOyemas
rabapuTHass MOUIIHOCTh TpaHchopmaropa). Jns obOecrieueHuss HHAYKTUBHOU
peakIuy He0OX0IUMO, YTOOBI:
- 2Uy _ Ry
(m? —D2mfmly (m? —D27fm ©)

[1-o0pa3ubii CLC ¢uabTp oTimuyaerca oT onucaHHoro I-oOpasznoro LC
GuiabTpa HaNMYMEM €Ile OJHOM E€MKOCTH, BKIIOYaeMoW Ha BXxoae (uibTpa (Ha
pucynke 3 konaeHcaTtop ComokazaH NyHKTUpoMm). Pacuer Ttakux ¢uiIbTpoB
IPOU3BOAAT B JBa JSTala: CHayajla pPacCYMTHIBAIOT €MKOCTh KoHaeHcatopa Co,
UCXOJ M3 JOIMyCTUMOW BETWYMHBI MyJbCAlMM HANPsDKEHHS HAa HEM, 3aTeM 110
PUBEACHHBIM BbIIIE (POpMyJIaM paccUUThIBatOT I'-00pasHoe 3BeHo. Hanbonpbmmit
kod(ppunment crinaxupanus B [1-o0pazHom ¢unsTpe nocruraercs npu Co = Ci.

[Ipu BBIOOpE KOHAEHCATOPOB (DUILTPAa HEOOXOIUMO CIEAUTH 32 TEM, YTOOBI
OHM OBUIM paccuMTaHbl Ha HampspkeHue Ha 15...20% mnpeBbliaroliee HarpsKeHUue
XOJIOCTOTO XO/a BBIIPSIMUTENS MPU MaKCUMaJIbHOM HANpPSDKEHUU CETH (YTOOBI
y4eCTh [EPEHAINPSIKEHUs, BO3HUKAIOIIAE IPU BKJIOYEHUU BBIIPSIMUTEIS).
Heobxoanmo Takxke, 4TOOBI aMIUTUTY/a IEPEMEHHOM COCTABIISIIONIEH HAIIPSKEHUS
Ha HUX HE MPEBBIIIANIA TPEAEIBHO JOIYCTUMOr0O 3HAYEHHUS.

Pe3nctuBHO-eMKOCTHBIE (UIBTPHI IEI€CO00Pa3HO MPUMEHSATH MPU MaJbIX
Tokax Harpy3ku (menee 10...15 MA) u HeOompmmx TpeOyembIx Kod(pduireHTax
crinaxuBanud. JloctonHcTBa 3TUX (QUIBTPOB — Majble radapuThl U Macca, HU3Kas
cTouMOCTh. HemoctaTok — CpaBHUTENBHO OOJIbLIOE TaJCHHE HANpsDKEHHsS Ha
¢unbTpe (uto cHmxkaer KIIJ[ ycTpolicTBa BEIIPSAMIIEHUS B LIEIOM).

[Tpocretitmuii I'-06pa3ubiii RC ¢punbtp (pucyHOK 4) COCTOUT M3 0aIacTHOTO
pe3ucropa Re u xonnencaropa Ci.

—t e —
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Pucynok 4 — Cxema I'-o6paznoro RC ¢unbstpa

KoadduumenT criaaxuBanus Takoro GpuiibTpa BelauciseTcs no Gopmyse:



_2?TfmC1 RH R.;I;.
~ Ryg+Rs

S

(7)

Conpotusnenue ¢uiabTpa Ry BEIOMPAOT U3 YCIOBUSA JOIMYCTHUMOIO TMaICHHUS
HanpspKkeHus: Ha QuibTpe win ucxoas u3 3aganHoro KIIJ. Pacuer II-o6pa3znoro
PE3UCTUBHO-EMKOCTHOTO (uibTpa (€ro cxemMa BKIIOYACT JOMOJHUTEIbHBIH
koHaeHncatop Co,, MOKa3aHHBIA Ha PUCYHKE 4 MYHKTHPOM) MPOU3BOJIUTCS, KaK U B
ciyyae [I-oO6pasnoro CLC ¢uubTpa, B ABa 3Tana Mocie pasJeieHusi 3TOro
¢dbunsrpa Ha eMkocTHOM (Co) u ['-00pa3zusbiit LCi hunbtp.

KoMmOuHupoBanHbie  QUIBTPHI  NMPUMEHSIOTCS  TPU  HEOOXOIUMOCTH
NOJIy4eHHs] OONBIINUX KOI(P(UIMEHTOB CIIIAKMBAHUSI Ha BBIXOJE BBIMPSIMUTEIIS.
OHu npeAcTaBisioT co00i mocae0BaTeIbHOE BKIIOUEHNE HECKOJIBKUX (DUIBTPOB.
Bricokuii koapduruent crnaxxubanus u xopomuid KITJ[ moryT taxxke odecreuuTh
pazHooOpa3Hbie GUIBTPHI HA TPAH3UCTOPAX.

2. MeToanka pacuéra criiaxxkuBaomux GuibTPpoB HCTOYHUKA MUTAHUS

HcxogupiMu  JaHHBIME JJI1  pacueTa (GWIBTPOB M BBIOOpa DIEMEHTOB
SIBJISIFOTCAL:
[n — MakcUMalIbHBIN TOK Harpy3ku (MA),
Un — MakcuMalibHOE HamnpsbkeHue Ha Harpyske (B),
K — koadpunment mynscanuii (%)
Hnst pacuera emkoctu (MK®D) QuibTpa € OAHUM KOHJIEHCATOPOM B
OJIHOTOJIYIIEPUOTHOM BBIIPSIMHUTENIE HEOOXOAMMO UCIIO0NIB30BaATh (HOPMYJTY:

6001
O H

Jnst pacdera  emMKocTH  QuiIbTpa C  OAHUM  KOHJIEHCATOPOM
B JIBYXIIOJYIIEPUOJHOM BBIIIPSIMUTENIE CO CpPEIHEd TOYKOM W  MOCTOBOM
CXeMOUM HE0OXOAMMO MCIOJIB30BaTh (POPMYITY:

30071
S
HEm
9)
MakcuMasbHOE HaIlpsKEHHE Ha KOHICHCATOPE MOKHO OIPENEITUTh I10
bopmyiie:
Ut yax= ”\'E Uy
(10)

[Tpu LC ¢unpTpax MHIYKTUBHOCTH PACCUUTHIBAETCS MO popMmyiie 6.



[Ipy wucnosp30BaHMM B CXEME HWCTOYHMKA NUTAaHUSA CTa0MIM3aTOpa
HaIIPSDKEHMS, MOKHO YMEHBIIUTh PacyeTHYI0 eMKOCTh B 5...10 pa3. 3HaueHue
€MKOCTH KOHJIEHCAaTOpa BbIOMpaeTcs U3 CTaHJIAPTHOrO psja E€MKOCTEH,
AHAJIOTMYHO MPOUCXOJUT BBIOOP M MHIAYKTUBHOCTU. BbIOOp KOHAEHCaTOpa Mo
HaIIpSDKEHUIO TMPOM3BOAAT B COOTBETCTBUU C YKa3aHHbIM HOMHHAJIOM Ha
IPOU3BOJAMMBIX KOHJIeHCaTopax. PexomeHayercss BbIOMpAaTh KOHIAEHCATOPHI C
3amacom 1o HalpsHKEHUIO IpuMepHo B 1,5 pa3za.

YuyeOHbIE 3aIaHUA U METOANYIECCKHUEC YKAa3aHUA K UX BBINIOJTHCHUIO

3aganme 1. Pacuyér KoHaeHcaTopa sl  OJXHONOJIYNEPUOTHOTO
BBINPSIMHUTEJIA.

I. CobGepute cxemy OJIHONOJYNEPUOAHOTO  BBIIPSIMHUTENS  (BXOAHOE
Hanpspkenue 220B, pucynok 5). Paccumraiite u 3amaiite kodpduimeHt
TpaHchopmanuu TpaHchopmMaTopa U COMPOTUBIICHUE HATPY3KU B COOTBETCTBUU C
BXOJHbIMU AaHHBIMH (U, I, Tabnuna 1). [IpuBeauTe CKPUHIIOT €O 3HAYEHUSAMHU
U., 1. (KoHAEHCATOP HE MOJKIIIOYECH).

o AC 1e-0090hm - - - o e
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Pucynok 4 — Cxema 0gHOMOIYTIEPUOAHOTO BHIIPSMUTEIS

2. Ha ocHoBanum BXoaHbIX AaHHBIX (U,, [, K, Tabnuma 1) npousBeaute
pacdeT HOMUHaJa KoHeHcaTopa ¢punsTpa (popmyna 8).

3. TlogbGepute 3M€MEHT U3 CYUIECTBYIOIIUX B MPOU3BOACTBE 10 3HAYECHUIO
HoMmuHajna. Paccunraiite K03QPUIMEHT myabcanuii ¢ nogo00paHHBIM HOMHUHAIOM
KOHJIEHCATOopa.

4. Tlopkntouute QUIABTPYIOUUMNA KOHJEHCATOP PACCUYUTAHHOU EMKOCTH.
[IpousBeaure uzMepeHus: kod3pPuiMeHTa myabcaniii BRIXOJHOTO HAMPSIKEHHS C
UCIIOJIb30BaHuEM octiuiiiorpada (pucyHok 1).

5. 3anonHute Tabnuiy 2.

Ta6nuna 1 — BapuanTsl 3aganuii

Koadpdpumment | MakcumaiibHbIi  TOK | MakcUMaIbHOE HAMPSHKCHUE
nynbcauuid K, % | narpysku 1, MA Ha Harpy3ke U,, B

1. |5 5 10

2. |5 10 15

3. |5 15 20

4. |5 20 25

5. 15 25 30




6. |10 5 10
7. 110 10 15
8. |10 15 20
9. |10 20 25
10.]1 10 25 30
11.]15 5 10
12.]15 10 15
13.]15 15 20
14.] 15 20 25
15.] 15 25 30
16.]5 5 30
17.15 10 20
18.15 15 25
19.15 20 15
20.15 25 10
21.1 10 5 30
22,110 10 20
23.1 10 15 25
24.110 20 15
25.110 25 10
26.] 15 5 30
27.1 15 10 20
28.] 15 15 25
29.] 15 20 15
30.] 15 25 10

Tabnuia 2 — Pe3ynbraThl UcclieI0BaHUI

C, MkD = ... PacueTHoe 3HaueHne | MI3mMepeHHOe 3HaYCHUE

Koadpumment
nyJbcaui, %

3amanue 2. Pacuér KoHAeHcaTopa I JABYXIOJYNIEPHOJIHOIO
BBINPSIMHUTEJISA.

1. Cobepure cxemy OIHOMIOJYNEPUOTHOTO  BBINPSIMUTENS  (BXOIHOE
Hanpspkenue 220B, pucynok 6). Paccuuraiite u 3amaiite ko3 duiueHt
TpaHchopMalrK TpaHc(hopmMaTopa U CONPOTUBIIEHUE HArPY3KU B COOTBETCTBUHU C
BXOJHbIMU AaHHBIMU (U, I, Tabnuua 1). IlpuBeanuTe CKPUHIIOT €O 3HAYEHUAMH
U, I, (koH7€HCATOP HE TOAKIIOUCH).
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Pucynok 5 — Cxema qByXMHOJyHEPUOIHOTO BBIIPSIMUTENS

2. Ha ocHoBanuu BXoaubiX nanubix (U,, [,, K, Tabnuna 1) npousBenute
pacuer HoMHHala KoHaeHcaTopa GuibTpa (popmyna 9).

3. IloxGepute AieMEHT U3 CYIIECTBYIOIMIMX B IIPOU3BOJICTBE MO 3HAYCHUIO
HOMUHaNA. Paccuuraiite koaduimeHT mynbcanuii ¢ mogoO0paHHBIM HOMUHAJIOM

KOHJIEHCaTopa.
4. Tlopkmrouute QGUIBTPYIOITUN

KOHICHCATOP paCCqHTaHHOfI CMKOCTH.

[TpousBenute m3Mepenus kKod(pduimenTa MyabCcaluii BHIXOJIHOTO HAIPSKEHUS C
UCIOJIb30BaHUEM octuiorpada (pucyHox 1).

5. 3anosHuUTE TabNMITY 3.

Tabmuma 3 — Pe3ynbrathl ucciie1oBaHuN

C, MKD = ... PacueTHoe 3HaueHue

I/ISMCpCHHOG 3HAa4YCHHUC

Koadpumment
nyJabcanui, %

TpeGoBaHusi K 0TUETY
1. TutryneHBIN TUCT
2. llens paboThl

3. PesynbTarhl paboThl (CKPUHIIIOTHI ¥ TAOJIUIIBI).

4. BEBIBOJBI.

KoHTpoJibHbIE BONIPOCHI
Yro Takoe criaaxuBaromui GuibTp?

b=

MoxHo s
HaIpsHKEHUs ?

IIPUMCHATDH

Kakue Buapl GUIBTPOB 7151 HCTOUHUKOB MUTAHUSI CYIIECTBYIOT?
B ueMm HegocTaTok punmbTpa TOIHKO HA OJJTHOM KOHJIEHCAaTOpe?
1no100HbIE

GunbTppl MmOcie  cTaduUIM3aTopa
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