Jlexkuus 3. Pacuer 3y0uarnix nepexayd. Koco3yonie nepeaaun

1. Pacyer 3y0ObeB HA KOHTAKTHYIO IPOYHOCTH

HpI/I PacuCTC KOHTAKTHBIX HaHp}I}KeHI/Iﬁ Oy C LCIBIO YIIPOUICHHA 3agavdu
PaCcCMAaTpUBAIOT IIOJIOKCHHC 3}76anle KOJICC, IIpU KOTOPOM 3allCIIJICHUC IIPONC-
XO0OUuT HCTIOCPCACTBCHHO B ITOJIFOCC P. Takoii moAaxoa OTYACTH OIIPABABIBACTCA TCM
06CTO}ITCHBCTBOM, YTO KOHTAKT B OKOJIOIOJIIOCHON 30HE COOTBCTCTBYCT CTAIHUH
OJHOIIAPpHOI0 3alCINICHUA, KOT'Ja MJIMHA JIMHWKW KOHTAKTa MHWHHUMAJIbHA W paBHaA
IMAPHUHE b KOJIeCa, a HAIIPsPKCHHA, COOTBCTCTBCHHO, MAKCHMAJIbHEI.

MakcuMalibHbl€ HaNpsHKEHUsI Of HA IUIONIAJKE KOHTAKTa OMNPENEISIOT MO
dopmyie ['epria (aHATIOTHYHO TOMY, KaK MPOU3BOJUTCS pacueT Ha KOHTAKTHYIO
NPOYHOCTh (PUKIIMOHHBIX TIepeIay):

oy =0,418,/gE/p,

rne E =2EE, /(E, + E,) — npuBenennsIit Moxyis ynpyroctu FOHra; ( — pacuer-

Has TIOTOHHAs Harpys3Ka; P — PUBEICHHBIN painyC KPUBU3HBI.
PacuetHass moroHHas Harpy3kKa OIpPEIENseTCs] OTHOIIEHUEM pPaCUETHOU
HOPMAaJILHOM CHUJIBI 3alETICHUS K JUTMHE KOHTAKTHOM JIMHUU:

CFK,  2TK,

b, db,cosa’

B nocnenueit popmyie uepes Ky 0603nauen kodpOUIUEHT pacueTHOM HArPy3KH;
T1 — Bpamarommii MomeHT Ha Bany mectepau; 1 — nquamerp mecrepuu; Dy — mm-
pHuHa 3y04aToro BeHIa KoJeca.

3amevaHue. B kauecTBe JUIMHBI TMHUM KOHTAKTa BEIOUPAIOT MIMPHHY D2 BeHIa KoJe-
ca, TIOCKOJIbKY IIMpHHA D1 BeHIIa mecTepHr B OOJIBINMHCTBE CIydacB HECKOJBKO MPEBBIIIacT b2
U, TAKIM 00pa3oM, BBICTYTAET 32 30Hy KOHTAKTa.



IIprBeneHHass KpUBH3HA KOHTAKTUPYEMBIX ITOBEPXHOCTEN ONPENEIISIETCS HE
panuycamu I'1 U ' caMHX KoJiec, Kak HanmpuMep y GpUKIIMOHHON Mepenayu, a pa-
JINyCaMU KPpUBU3HBI D1 U P2 SBOJIbBEHTHBIX [TOBEPXHOCTEN 3Y0b€6:

1 1 1

P P1 P2
J17is BBIYUCIIECHUS PUBEICHHON KPUBU3HBI UCIOIB3YyEM TO CBOMCTBO 3BOJIb-
BEHTEI, COITIACHO KOTOPOMY PaJlyC KPUBHM3HEI B JIFO0OI €€ TOUKE PABEH OTPE3KY
KacaTeHBHOﬁ K OCHOBHOﬁ OKPY)KHOCTI/I oT I[aHHOﬁ TOYKHU 3BOJIBBCHTHI 10 TOYKH
KaCaHusd. HOCKOHBKY, KAaK BUIHO U3 pI/ICYHKa, JINMHUA 3alCIIJIICHUSA ABJIACTCA TAKKE
KacaTeJIbHOM K OCHOBHBIM OKPYXKHOCTSM, YKa3aHHBIE PaJUyChl KPUBHM3HBI IIPE-

CTaBJIAIOT COOOM OTPC3KH JTUHUH 3a0CIIIICHUA — AP JJIA 3BOJIbBCHTEI 3}763 meCTCp-
HU U BP JJI51 9BOJIBBCHTDI 3y6a KOJICCAa. CJ'IGI[OB&TGHBHO,

p,=AP=rsina; p,=BP=r,sina.
[TogcTraHOBKA 3THUX BBIPAKEHUM JIACT:

1 2 (1 1 2 11 2 u+1l

p sina\d, d,) d;sina u/ d;sinal u

rze nepeparounoe uucao U=0d, /d,.

Ucnons3ys hopmyny 'epria, ¢ yaeToM HalJICHHOTO, 3aITUIIIEM yCIOBUE KOH-
TaKTHOM IIPOYHOCTH 3yObEB IIPH ITUKIMYCCKOM HarpyKCHHUU:

ET,K, (u-+l
d/b,sin2a u

G, =118 <[on].

Hanomuum, 4to nHAEKC 1 OTHOCUTCS K MapameTpaM IIECTEPHH, a 2 — K IapaMeT-
paM KoJieca.

3anucanHyo GopMylly MPUMEHSIOT Ui MPOBEPOYHOrO pacuera Ha KOH-
TaKTHYIO0 BBIHOCIHUBOCTH. [Ipy mpoBEIeHUM NMPOEKTHOTO pacyera ¢ €€ MOMOIIbIO
MOYKHO OIpeAenuTh auameTp (1 HIecTepHM WM MEKOCEBOE PACCTOSHME (y IPH

3amanHoi mmpune D2 koneca. Ilpusenem 6€3 BEIBOIA COOTBETCTBYIOIIYIO (POPMYITY:

ET,Kyg
a, >0,85u+1)3 A
[GH] u Wha



r/1€ Wha — KOIQGUUMEHT MpHHBI Konteca: Y, =D, /a_ ; kooduument koHnen-

Tpauuu Harpy3ku Kpp IpeAcTaBisieT coO0i OJWH M3 COMHOXHTENCH, Ompeaesiio-
IIUX MOJHBIN KOAQPUIIMEHT pacueTHOIN HATrPy3KH:

KH = KH(x KHB KHv'

JIBa pyrux COMHOXHUTEIS — KOd(D(PUIMEHT pacmpeneneHus Harpy3Kd MEXITY
3yObsiMU Kpg ¥ KOOPOUIIUEHT AMHAMUYECKON Harpy3ku Kjpy, YUYUTBIBas TpyObIil,
NpeBapUTENbHBIA XapakTep MPOEKTHOTO pacyeTa, MPUHUMAIOT B COBOKYIHOCTH

PaBHBIMH HEKOTOpOMY cpenHeMy 3HaueHuo: Ko -Kay = 1,15, KoTOpOe BBEIECHO B
YHUCJIOBOM MHOKUTEINH 0,85.

B kauectBe [OH] 06bMHO GepyT mOMycKaeMoe HaNpsKeHHE VIS 3y0beB KO-

Jeca [GHZ], ITOCKOJIBKY BY6B}I IMCSCTCPpHU, KaK IIpaBUJIO0, UMCIOT 0oJjice BBICOKHE
IMIPOYHOCTHBIC ITIOKA3aTCIIN.

2. Pacuer 3y0ObeB Ha U3THOHYIO IPOYHOCTH

JlaHHBI BUJ pacyera CYUTAETCS OCHOBHBIM JJI 3yObEeB OTKPBITHIX MEpeIay.
3y0 paccMaTpUBalOT KaK KOPOTKYIO KOHCOJIbHYIO OaliKy, paboTarolryo Ha u3rud u
cXKaTHe, NPEoaras Mpyu 3TOM, YTO HOpMaJibHas CHila 3anemieHus Fn npuioske-
Ha K BepLnHe 3y0a. Yroi O, HakiaoHa Fn k ocu 3y0a juis IpocToThl pacyera npu-
HUMAIOT PAaBHBIM YTy 3aleIUIeHUs OL.

ITepenecem cuny Fn Ha och 3y0a u pasnoxum Ha okpyxuyro Ft u paguans-
nyo Fr cocrapnsromue. OnacHbIM SBJISETCS MONEPEYHOE CEUSHUE HOXKKHU 3y0a.
HopmaiibHbIE HaNpsKEHUS 37€Ch MOXKHO ONPEAEIIUTh KaK CyMMY HalpsDKEHUH 13-
ruba OT JeHCTBUS OKPYKHOM cuibl Ft 1 HanpsbkeHuii cxkaTus oT AeiCTBUS pagu-
abHOM cyhl Fy:

G =06,+0_,.

Ha pucyHke nmpuBeeHbl TAK)Ke 3MIOPBI paclpeeieH!s] HaNps>KeHUd u3rnda Oy U

HaIpsSHKEHUM CKATUA Ocx. VIX MaKCUMAJIbHBIE 3HAYEHUs OIPEIEIISIOTCS W3BECT-
HBIMHU (POpMyJIaMH CONPOTUBIICHUS] MAaTEPUAIIOB:
Fl F

u chc '
W, A

(&)

B 3t hopMyIibl BXOAST TUIOMIAb U OCEBOM MOMEHT COIPOTUBIICHUS CEUCHHS U3-
rudy: A = bs; Wy = bs?/6. Tapamerpsi |, b u S xapaxrepusyror pacuernyro BbI-
coTy 3y0a 1 pa3Mephl CEYEHUS €0 HOXKKH.

Onropa CyMMapHbIX HAIMPSHKEHUN OF MOJYy4YaeTCss CYMMHUPOBAHUEM IIOP Oy U Ocx.
Haubonee omacHoOW cienyeT cuumTaTh KpaWHIO MPaBYH TOYKY CEUEHHUS, TJie
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HaIpsHKEHUST UMEIOT pacTArUBaloOIIMi xapakrep. MIMeHHO U3 3Toi 00sacTd, Kak
MOKA3bIBACT MPAKTUKA, HAUMHAET Pa3BUBATHCS yCTallOCTHAsA TpemuHa. CioxkeHue

Ou U Ocx C YUCTOM HX 3HAKa OacT IJIA 9TOU TOUKHU CJIcayromce 3Ha4YCHUC HOpMaJIb-
HOT'O HAIIPSPKCHU A
Fl F

Cp =————",

W, A

y

WJIY, C YYE€TOM MPEbIAYILIETO,
_R(6l tga
E=
bls® s
Bripazum nuHelHbIe pa3Mepbl 3yOb-
€B B J0JIIX MoayJia M:

I=ml'u s=ms'".

OnacHas

= = SoHa  (C y4eToM 3THUX paBEHCTB (opmyna s
! HOPMAJbHOTO HAaNpPsDKEHUS B  OIACHOU

30HE IIPUHUMAET BULL:

| FK.[ 6" tgo
| OF = ne o [T
T e bm | (s)° s

‘ o rae BBeAeHsl Koo duiment K pacyeTHOM
F )
/ﬂ/ﬁ o Harpy3ku M Te€opeTUudecKui KodPpuireHT

W KOHLIEHTpauuu Hanpsokenuit Kr.
Bespasmepusie mapamerpsl |' u S
3aBUCAT TOJBKO OT GOopMbl 3yOa U HE 3a-
BUCAT OT a0COJIIOTHBIX pa3MepoOB KoJieca.
Ecnu kosneca pa3HbIX JuaMETpOB UMEIOT OJIMHAKOBOE YHUCIO 3yObEB, TO
3yObsi IOJIOOHBI APYT ApYTy MO GOpME U XapaKTepU3YyIOTCS OJMHAKOBHIMU 3HAUE-
ausvu |' u S'. Teoperuuecknii ko>pPULMEHT KOHLEHTpauuu HanpsokeHui Kr
TaK)Ke OMpeIeNsieTCs TOJIbKO PopMoii 3yOneB.

OO0beaunuM B hopMysie 1Jis GF MHOXKHUTEIH, HE 3aBUCSIIINE OT aOCOIOTHBIX
pa3MepoB KoJjieca, B €IMHYI0 KOHCTPYKIIHUIO:

[ tgw
F (Sr)2 Sr T:

YE HaswBaOT K03(hPuyuenmom opmol 3y6a, €ro BEIUUMHA 3aBHCUT TOJILKO OT
ypciaa 3yObeB Z M OT Kod(pduImeHTa & CMeNIeHns HHCTPyMeHTa (€CIIH KOJIECO

KOPPUIHpOBaHHOE). 3HaueHus Y F IPUBOIATCS B CIIPABOYHBIX TaOJIMIAX.
C yyeToMm BBEJIEHHBIX 0003HAYEHUI yCIIOBUE M3TMOHON MPOYHOCTH 3yObhEB
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KoJieca MOKET OBITh 3aIICaHO B BUJC!:

_YFFtKF S[G ]
b,m -

[TpoBepounsIii pacyet 1o 3TON Gopmysie ciaeayeT MPOBOAUTH KakK AJIs KoJieca, TaK
Y JUIS IIECTEPHU IIEPETAYH.

[Ipu pacueTe 3aKphITHIX NE€peaay MOCIETHEE YCIOBHE OOBIYHO BBIIOJIHAETCS
CO 3HAYUTENIbHBIM 3amnacoM. [ mepeaay 3Toro Buja U3ruOHasi MPOYHOCTh 3yOb-
€B, B OTJIMYME OT KOHTAKTHOM MPOYHOCTH, HE ABJIAETCA (PaKTOPOM, OTpaHUUMBAIO-
MM UX Harpy304HYIO CIIOCOOHOCTb.

KoHcTpykTOpckHii pacdeT no HanpspDKeHHAM U3ruda Mpou3BOJIAT, Kak Ipa-
BUJIO, TIPU MPOEKTUPOBAHUU OTKPBITHIX Iepenad. B pesysbrare pacuera HaxoIAT
MUHUMAaJIBHOE 3HaueHue MoayJisl 3anerieHus. C 3Toil nenbio B GopMyily yCIOBUS
IIPOYHOCTH IMOJCTABIISIIOT:

rae Ym — K03(pQUIMEHT MUPUHBI KoJIeca TI0 MOAYJII0, 3HAYEHHUsT KOTOPOIo CTaH-

JApTU30BaHbI U 3aBUCAT OT CTENEHU TOYHOCTH Mepeaaun (mpui. S).
B pesynbTate, monoKuB mpeaBapuTEIbHOE 3HaUeHnE K03 dUIIMeHTa TUHA-

MHYECKOW Harpy3Kd PaBHBIM HEKOTOPOMY cpenHeMy 3Hadenuto Kry = 1,5, moayunm:
3 3Tl K Fa K FBYF
Zl\V m [G F ]

m.. =

min

3aMeuaHue. [IockoiabKy KOJIMYECTBO THUIIOPAa3MEPOB MHCTPYMEHTA, MPUMEHSIEMOIO
JUIS Hape3KH 3yObeB, OrpaHUYEHO, 3HAUEHHUs] MOAYJIs (B MM) JOJKHBI COOTBETCTBOBATh CIIENY-
IOLEMY CTaHJIapTHOMY pAIY:

m | 1:1,25:1,5;2:25:3:4:5;6;8;10; 12; 15; 20; 25; 32; 40; 50; 60:; 80.

I[OHYCKaI-OTCSI TAKKC 3HAUCHHS, PaBHBIC ITOJIYCYMME COCCIHUX YICHOB 3alIMCAHHOT'O pAAa.

3. Koco3yonblie nepenauu. [lonsiTue 00 JKBMBAJTEHTHOM KoJiece

VY k0c03y00ro MWIMHIPUIECKOTO KoJieca JIMHUS 3y0a COCTaBIIsIeT ¢ 00pa3y-
IOIIEN IETUTENHHOTO IMIMHIPA YTOJ [3, Ha3bIBAEMBIHN yenom HakioHa 3)0ves. 1lpu
Hape3Ke TaKuX KOJIEC MCIOJIb3YETCS TOT K€ MHCTPYMEHT, UTO U JJIsl MPSIMO3YObIX
KoJiec, Mo3ToMy Ipoduiis 3yda B HOpMaJbHOM CEYEHUU N — N TIPU OINpeeICHHbIX
YCJIOBHSIX COBIAJAET C MpoduieM npsiMoro 3yoa. BeIsICHUM, 4TO 3TO 3a yCIOBHUSL.

Kakx BugHO W3 pucyHKa, B TOpPIIOBOM cedyeHHH U — t mapameTpbl 3ybOa
3aBUCSAT OT yria HakJioHa [3. Ecnu 0003HAYNTh JAENMUTENbHBIN 1Iar B HOPMaJIbHOM
CEYCHUU 4YEPE3 p,, BEIIMUMHA KOTOPOI'O ONPEAEIICHAa CTAHAAPTOM UHCTPYMEHTAJIb-
HOW PEUKHU: p, = TMm, — TO B TOPLOBOM CEYECHUU OKPYKHOU IECIUTEIbHBIN IIar
onpeaenuTcst GopMyon



Pt = Pn /cOSP.

Pt
|

K OIPCACIICHUIO SKBUBAJICHTHOT'O KOJICCA

[To BenuuMHE OKPY’KHOTO IIAra JIETKO HAWTH AUAMETP AECIUTEIBHOTO LWJIMHIPA.
[TockoJIbKY BIIOJIb JEIUTEIBHON OKPYKHOCTH YMEIIAETCS CTPOro Z IIaroB, JEJH-
TEJIbHBIA TUAMETP

g Pz _ mz
T CosP

OK8UBANEHMHBIM HA3bIBAIOM MAKOe NpsAMO3yboe Koaeco, y KOmopoz2o npo-
Gunv 3y0be6 He omauuaemcs om HOPMAaIbHO20 NPoduis 3y0bes KOco3yb02o Koaecd.

PaccmoTtpum cedenue N — N Koseca, HOPMAIbHOE K JIMHUW OJTHOTO U3 3yObeB.
JlaHHOE ceueHue MPEACTaBIAET COOOM JUIHIIC C MOyocsMH ¢ = F U € = I/ COSP.
[TockonbKy cedeHHe SBIISIETCS HOPMAJIbHBIM TOJIBKO TIO OTHOIIEHUIO K 3yOy A4,
poHIIA OCTAIBHBIX 3yObeB OyIyT UCKaXEHBI TEM OOJIbIIE, YEM NAJbIIE OHU OT-
ctosT OT A. Cam ipouiib A TPAKTUIECKU HE UCKAKAETCS, YTO MO3BOJISET IPUHSATH
€T0 332 UCTUHHBIN HOpMAIbHbLL npogdhuis 3y0a.

Pannyc xpuBU3HBI B TOUKE A Ha MaJIOM MOJTYOCH DJUIUIICA, COTJIACHO KYPCY
T€OMETPHUH, PAaBEH OTHOIICHHUIO KBaIpaTa OOJIBIIION MOTYyOCH K MaJIOM:

p,=e’/c=r/cos’p.
10 BBIPAXXCHUC U OIIPCACIIACT panyC SKBUBAJICHTHOT'O KOJICCA:

r,=r/cos’p.



COOTBCTCTBCHHO, ANaMETP 3KBHBAJICHTHOI'O KOJIECA
2
d, =d/cos” .

CornacHO MpUBEIEHHBIM BhIIIE (OpMyJiaM, Ha KOJIECE TaKOro pajguyca pa3me-
CTUTCS CJIEIyIOLIEE IKBUBAJIEHTHOE YHCIIO 3yObEB:

/4
z,=d,/m=—73—.
cos™ 3

[TpounocTs 3y0a 3aBUCHT OT (OPMBI €r0 HOPMAIBHOTO CEUEHHS, KOTOpas
coBmajiaeT ¢ hopmoit ceueHus: 3yObeB 3KBUBAJICHTHOTO MPSIMO3yOOro Koseca, mo-
ATOMY B MPOYHOCTHOM OTHOIIEHUHU KOCO3yOble KOJieca SKBHUBAJICHTHBI MPIMO3Y-
ObIM, HO UMEIOIIUM OOJIbIIUKM quaMeTp. Takum 00pa3om, MPUMEHEHUE KOCO3yOhIX
KOJIEC MO3BOJIIET YMEHBIIUTD Ta0apUTHI EPEIauH.

4. 'eoMmeTpuUeCcKUe MapaMeTPhbI KOCO3YObIX KoJIeC
s K0Cco3yOoil IMIMHAPUYECKOW Tepeaayn TepeqaTOuYHOe OTHOIICHUE

OIIPCACIIACTCA TaK KC, KaK U IJIA prIMOBY60ﬁ Inepcaadu:

JlenuTenpHbIE AMAMETPBI KOJIEC:

mz, mz,
d, = ; d, = :

cosf3 cosf3
@opMyJIbl U1l IUAMETPOB OKPY>KHOCTEM BEPILIVH M BHAJAUH KOJIEC HE OTIUYAIOTCS

OT aHAJIOTUYHBIX (HOPMYJIT I NPAMO3YOBIX NIEepeiay.
MesxoceBoe pacCTosTHUE

(Zl ZZ)III
a, =05(d,+d,))="—>—="—.
" ( ! 2) 2C0sf3

Yron HakioHa 3yObheB [3 B 3aBUCHMOCTH OT 33JJaHHOTO MEXOCEBOTO PACCTOSIHHS
omnpenensiercs no Gpopmyie

(2, +2,)m
2a

(O]

B =arccos



5. OCHOBHOE TOCTOMHCTBO KOCO3yObIX nepeaaydy

Ecnu cpaBHUTH KapTUHBI 3alleTICHUS] MPSAMO3YObIX U KOCO3yOBbIX KOJec,
IIPEICTABICHHBIE HA PUCYHKE, OpocaeTcs B IJla3a IIaBHOE OTIMYME: KOChIE 3yObs
BXOJISIT B 30HY 3alleTUIeHHs] mocTeneHHo. [1pu 3Tom oO1ast AnMHa IMHUK KOHTaKTa
U3MEHSETCS JOCTaTOYHO IJIaBHO, a MPU ONPEIEIECHHOM MOA00pE NapaMeTpoB KO-
Jec BOOOIIE MOXET OCTaBaThCsl HEM3MEHHOW. YIapHbIE HATPY3KH, XapaKTepHBIC
JUTSL 3alETJICHUST TPsIMO3YObIX KOJIEC, CTIaKMBAIOTCS, YTO IMO3BOJSET YBEJIMYUTH
OBICTPOXOIHOCTh KOCO3YOBIX Mepeiay B iBa pasa.

B
_— - 2
| &£ 3v6 1 Liis A o ml Lddk '3 LLLL =
—| 7 y eced " —| 7T 7777
Y ] _—13 ’
3y6 2 -
3y6 3

6. Cuaibl B KOCO3y0OOM 3anenjieHnu

OnpenenuM Cwiibl B 3allEIUIEHMHM Hapbl KOCO3yObIX KOJIEC NPU 3aJaHHOM
BpalllalollieM MOMEHTE 71 Ha Baly LIECTEPHU.

[Tonnas cuna F, HanpaBneHa BIOJIb JIMHUU 3alEIUIEHUS] IO HOPMAJIH K I1O-
BepXHOCTU 3y0a. COOTBETCTBYIOUIMI BEKTOP JIEKUT B HOPMAJILHOM CEUEHHUU 3y0a,
I7le MOKET OBITh pa3jOKEH Ha JBE COCTABJAIOLIME: paguaibHyo cuiny Fr u nep-
neHAUKyIspHyIo eif cuny F'. Cuna F/nexut B m10CKOCTH OCHOBHOTO PUCYHKA 1
packiagbIBaeTCs Ha OKpykHYI0 Ft 1 oceByto F, cocrasistrommue.

Oxpy>kHasi cujia OnpeessieTcs Mo BpalllaloleMy MOMEHTY U3BECTHOU (op-
MYJION:

F =2T,/d,.

[TockonbKy yriibl 3allelUICHUs OL U HAKJIOHA 3yObeB [3, onpenensioue pa3ioxe-
HUE, MPEIIONIAraloTCs U3BECTHBIMM, JIETKO OINPENEIUTh OCTalbHbIE CUibl. OceBas
cuia

F, =FKtop.

PagmnanpHast cuia



Ftga

F =F'tga = :
ot cosf
Ilonnast cuna B 3alCIIJICHU N
F
F =F/cosao=—1—.
COSo.CoS 3

HopwmarnbHoe

LI .__ ceyeHue 3yba

Kocosyboe
Koreco

K OMPCACIICHUIO CHUII B KOCO3Y60M 3allCIINICHUHN

OcHo8HOU Hedocmamox Koco3yOwix nepeday 3aKIOYACTCs B HAIMYUU OCE-
BOM cuiibl F5 B 3alI€TJIEHUHU, YTO MPUBOAUT K OCEBBIM Harpy3kaM Ha OMOpHI BaJOB
Y CO37aeT HeOIaronpusTHbIE YCIOBUS AJis1 paOdOThl MOIITUITHUKOB.



