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IKCIHHEPUMEHTAJIBHOE NCCJIEJOBAHUE CUCTEMBbI
IHJIACTUH, COEAUHEHHBIX BOJITOBBIM KPEIIEKOM

I[aHHaSI pa60Ta TNOCBAIIACTCS SKCHCPUMCHTAIbHOMY MCCIICAOBAHHUIO CHUCTEMbI IUJIACTUH, COCAMHCHHBLIX
MeXIy €000l  OonToBbIM  KpermexoM. (OCOOCHHOCTBIO —JIAHHOTO — OKCIIEPUMEHTA  SIBJISICTCS  yUeT
NPEIBAPUTEIILHON 3aTSDKKH  OOJITOBOTO COCIMHEHMS M YYeT 3a30pa MeEXIy OONTOM M BHYTPEHHEU
MOBEPXHOCTBIO OTBEPCTHS, a TAKKE OINPEICIICHUE TEOPETHYECKOW W SKCIICPUMEHTATBHON 3aBHCHMOCTH
CI[BHTa}OH_Ieﬁ CHUJIbI OT ITOIICPEYHOI'0 YCHUJIMA U XapaKTEpa NOBEACHUA CABUIOB INIACTHUH OTHOCUTECIIBHO APYyT
npyra. IIpeacTaBieHHOE HCCICOBAHME COCTOMT W3 JBYX OSTamnoB. [lepBbIM 3TamoM sBiseTcsi cOOpka
BKCHepPIMeHTaJ]BHOﬁ YCTAHOBKHM W TIIOATOTOBKA CHCTCMbI ILUIACTHH. BTOpOﬁ JTall BKIIIOYAET B ce0s
MPOBEJICHUE TIOJTAITHOTO HArpY)KEHUSI CHUCTEMbl IUIACTHH Pa3MYHBIMH MAaccaMd TPy30B W (pUKcarms
MOJTYYEHHBIX PE3YJILTATOB B BUJE TOMNEPEUYHBIX MEPEMEIICHHNA. DKCIIEPUMEHTAIFHOE HCCIIEIOBAHUE JIAET
OCHOBY ISl YCTAHOBIICHUSI 0OJIee TOYHOTO COOTBETCTBUS MEXK/y M3ydaeMbIMH TTapaMeTpaMH U CBOWCTBAMU
HCCIIEyeMOro O0BEKTa.

KiroueBble cj10Ba: 5KCIIEPUMEHT, CHIIOC, CHCTEMA TUIACTHH, OOJTOBOW KPETIeK, CHIIa 3aTsDKKH, 3230,
MAaIIMHOCTPOUTCIIbHAA  KOHCTPYKIUA, KOB(l)(i)I/IHI/ICHT TpCHUA, HaArpys3ka, CABUI, KOHTAKTUPYHOIAA
MOBEPXHOCTD, JAe(hOpMaITHs.

Beenenne. Ilpu wnccnenoBaHuu MamIMHOCTPOUTENBHBIX KOHCTPYKLMM MOTYT
MCIIOJIB30BATHCS] AaHATUTUYECKUE MOJIEIH, SMIIUPUYECKUE 3aBUCUMOCTH, YUCIEHHBIE U
apyrue Metoabl. Kaxkpoe w3 3TUX HampaBlieHMH HMEET CBOUM JOCTOMHCTBA U
Henoctatku [1-12]. B Hactosimee Bpemsi HaunOonee 3(D(HEKTUBHBIMH  SIBIISIOTCS
yuciieHHble MeToanl [1,2,7-12]. B oOmiem ciydyae, 4YMCICHHBIE METO/AbI B BHUJIE
TBEPJOTENBHOIO MOJIEIMPOBAHUS AJIEMEHTOB MEXAHMYECKUX CHCTEM C KOHEUYHBIM
YHCJIOM CTENeHEH CBOOOBI M METOJIOM KOHEUHBIX AJIEMEHTOB, MO3BOJIIOT OMUCHIBATH
U OOBSACHATH B3aMMOCBSI3M D3JIEMEHTOB H3y4yaeMOW CHCTEMbl WM OObEKTa B
OTHOCHUTEJBHO IIMPOKUX JUANA30HAaX U3MEHEHUS IEPEMEHHBIX BeNWYUH. OIHAKO MpH
IIOCTPOEHUM TBEPAOTEIbHBIX MOJENEH, 3aJaHUM TPaHWYHBIX YCIIOBHM, Harpy3ok
HEM30€KHO BBEIEHHE KAKUX-TMOO oOrpaHuueHuid, gomymieHuil u 1. [loatomy
BO3HUKAET 3a/laya OLICHKH JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB PEATBLHOMY
nporeccy WiM 00bekry. [l 3TOro mpoBOAMTCS 3KCHEpUMEHTAIbHAs IPOBEpKa
pa3pabOTaHHBIX  YHUCIIEHHBIX MOJENIE ¥  TMOJYyYEeHHBIX pe3ynbratoB [3-6].
DKCIIEpUMEHTATLHOE UCCIIEIOBAaHUE JTACT OCHOBY JUIsSl YCTAHOBJICHUSI 0OOJIee TOYHOTO
COOTBETCTBUSI MEXIYy H3y4aeMbIMH IapaMETpaMd U CBOMCTBAMM HCCIIELyEMOTO
00beKTa.

AHa/IN3 OCHOBHBIX [OCTHKeHUH M JurTepatypbl. Ha 0asze mnpoBeneHHBIX
YHUCJIEHHBIX MCCIEOBAaHUN MPEICTABICHHBIX paHee B CTaThsx [1, 2], meab KOTOPBIX
3aKJIIovanach B pa3pabOTKe YCOBEPIICHCTBOBAHHOM pacueTHOW MOJENU Ui aHajau3a
reOMETPUYECKA HEMHEWHBIX KOHTAKTHBIX 337ad JJIsl CHUCTEMbI JIByX IUIACTHH,
COE/IMHEHHBIX OOJTOBBIM KPEMEKOM C 3a30pOM M Harpy>KEHHbIX PaBHOMEPHO

PaclpeNENEeHHbIM 10 BEPXHEHM KPOMKE IIONEPEYHBIM  YCURMOMA . ATPSHANRAT1S



MIPOBECTU IKCINEPUMEHTAIBHOE HUCCIIECOBAHUE ISl MOATBEPAKACHUS JTOCTOBEPHOCTH
TMIOJIyYE€HHBIX PE3YJIbTATOB.

B naHHON cTaThe OMUCHIBAETCS JKCIEPUMEHTAIbHBIC WCCICIOBAHUS, IIENb
KOTOPBIX 3aKJIF0YAJIaCh B MCCIICOBAHNN CUCTEMBI TUIACTHH, COSTMHEHHBIX OOJITOBBIM
KPEMEKOM C 3a30POM M Harpy»KEHHBIX MO BEPXHEW KPOMKE MOINEPEUYHBIM YCUIIMEM, a
TaKKE  OMNPENEIICHUE TEOPETUYECKOM M OKCIEPUMEHTAILHOM  3aBHCHMOCTU
CABUTAOIICH CHWJIBI OT TONEPEYHOTO YCWIMS M XapakTepa TIOBEIACHUS CJIIBUTOB
TUTACTUH OTHOCHUTEIIBHO JIPYT JpyTa MPHU ONPEACTICHHOMN 3aTsKKe O0JITOBOTO KpeTiexka.

Mertoguka JKCIEPUMEHTAJIBLHOIO HCCJIeN0oBaHusl. B  kauectBe oOBeKTa
WCCIICZIOBAHUS SIBJISICTCS CUCTEMA TUIACTHH, COSTMHEHHBIX MEXITy 000U OOITOBBIM

o I kpenexxoMm.  Cxema  mcclle-

JlyEMOM CHUCTEMBI Tpe/CTaBIIe-

Ha Ha puc. 1. ['eomerpuueckue
rapameTpbl JIaHHOW CHUCTEMBL:
umHa oxHou mactuHbl 1= 500

MM, mmpuHa C=50 ™M,

. tommmua h=1,5 MM, oOmas
%  JUIMHA COEIUHEHHBIX IUIACTUH

! L =960 MM. Hwnamerp

otBepctust d1 = 12 mm, nuamerp
Pyc. 1 — CucTema m1acTit ¢ GOJITOBBIM COEIMHEHHEM  Gonra D = 10 MM, 3a30p MEXIy

b

00NTOM W BHYTPEHHEH MOBEpXHOCTRIO OTBepcThs IuiacTuH k=1 wmm. [lmactumer
W3rotoBieHsl 3 Marepuasia Ctanb 3. BoJlTOBOE COEMUHEHHE IPEICTaBIsIeT CO00it
CJICYIOITYI0 KOMIIOHOBKY: OONT 1 BCTaBiieH B OTBEPCTHE IUIACTUH 3 C 3a30pOM H
3aTSAHYT railkoil 2 10 MOMEHTA 3aTsHKKU 7.

[TpuknagpiBaeMasi BHEILHSSL HArpy3Ka YpaBHOBEILIMBAETCS CUIION TPEHUS B MECTE
COCJIMHEHUS TUIACTHH, KOTOpas BO3HUKAET IMPH 3aTSHKKE OONTOBOro Kpemnexka (£,
cuna 3arsokki.) [Ipu  BO3JeWcTBYIOIIEW BHEIIHEW Harpys3k, Kotopas Oyner
MPEBBIIIATE CWJIy TPEHUs] B CThIKE JBYX IUIACTHH OyJeT HaOMIONaThCsl CIIBUT
OTHOCHUTEJIbHO KOHTAKTUPYIOIINX TOBEPXHOCTEN IJIACTHH.

3anauu, BOHUKIIKE B MPOIECCE IKCIEPUMEHTAIBHBIX UCCIEAOBAHUM, B TAHHOM
Clly4ae JaayT OTBETHI Ha CIEAYIOIINE BOIPOCHL:

- OTIpEIeNICHNE XapakTepa BBIOOPKM 3a30pa MEXTY OOJATOM U BHYTPEHHEH
MMOBEPXHOCTHIO OTBEPCTHS B TUIACTUHAX.

- XapakTep TOBEACHUSI CKOJILKEHHS MEXIy IUIACTUHAMHU IIPU OIPEEIICHHON
3aTsHKKE 0OJITOBOTO KpEMeka v MO3TAITHOM Harpy>KeHHUH.

- OTIpeIeTICHNE MaKCUMAITLHBIX BEPTUKAIBHBIX TIEPEMEIIICHUIN CUCTEMBI TUIACTHH,
3aBUCSIIINX OT CUJIbl HATPY>KEHUSI.

PaccMoTpuM ~ Oojie  A€TalbHO ~ pacyeTHbIE  3aBUCUMOCTA  OOJITOBOIO
coequnenus [3-5]. Ilpu 3arsruBaHuM OOJITOBOrO Kpemexa B CTEp)KHE OoJta
BO3HUKAIOT HAMPSDKCHUST PACTSDKEHUS OT CHIBI F,, M CHJIBI KPYYCHHS OT MOMEHTa
3aTsKKU T (puc. 1). UToObl HE MPOM30ILIO pa3pyllieHue 00JTa, cuia 3aTHKKU HE
JIOJDKHA TPEBBICUTH JlomycTuMyto. s AaHHOro ciydas HarpyKeHus JOIMyCTUMast
CHWJIA 3aTSDKKH :
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w? lop]
[F3am]—T'l’—§a (1)
r1ie d;— BHYTPEHHHUIA TUAMETP Pe3bObI;

[a p J— JIOITyCKaeMO€E HaIpsHKEHUE PACTSKCHUS:

[Up]:GS_T’ @

TJIc o7 — MPEJIS] TeKyUeCTH MaTepualia,;
s — Ko3(puIeHT 6€30MacHOCTH.
[Tpy 3aBHHYMBAaHWM TaKK HEOOXOAMMO IPEOJIOJICTh MOMEHTBI CHII TPEHHUS B
pe3bde T, 1 Ha TopLE Taliku 17, TOrja MOMEHT 3aBUHYMBAHMS PABEH:

Dy +d
Ty =Tp + T = Fsgm-05d -1g(8 + p)+ Fagm - f —2—~-0ME

) )
i€ d,— CpelHui AuaMeTp pe3bObl;
[} — yroi nogbemMa pe3bOb;
) — IPUBEJICHHBIN YTOJI TPEHUS,
f— k03¢ GUIMEHT TpeHUsI Ha TOPLIE TalKy;
D;— Hapy>KHBIM TMaMeTp OMOPHOM MOBEPXHOCTU TaliKu (paBeH pa3Mmepy Mo/l
KITIOY);
d ,ne— BHYTPEHHUN JTUAMETP OMOPHOM MOBEPXHOCTU Traiiku (paBE€H OTBEPCTHUIO
o1 6OJIT).
Yron tpenust: p=arctgf,, tae f,— kodpduimeHT tpenus B pespoe. [IpuBeaeHHbIN

ﬁ , TA€ a — yroi npoGuisi METPUIECKO pe3bObL; (a = 60°;cos
cos\a

€)

YTOJI TPEHUS p =
(@?2) = 0,87).

BremHss cumna, mpyu KOTOPOM HAYMHAETCS CABUT JeTalel [ paBHa CUiiaM TPEHUS
Fr, BO3HUKAIOIIMM  HA  TOBEPXHOCTSAX  CTBIKOB  JICTAJICH: F= Fmp -1,

I'7C [ — YUCIO CTBIKOB.
Cuna TpeHus oKos ornpeenseTcs no 3akoHy Kysona:

FTp = F3amf(‘)a (4)

e fy— KO3 PUIMEHT TPEHHUS B CTBIKE JICTAJICH.
IloncraBnsiss 3HaueHue F7,, TONYyYUM 3aBHUCUMOCTb CWJIbl C/ABHUTAa OT CHJIBI
3aTSKKU O0JITA:

F:F3am'f0'i (5)

Onpenenus At JAHHOW CHJIBI 3aTSHDKKM MOMEHT 3aBUHUYMBAHMS U CUITY CIIBUTA,
MOYKHO TIOCTPOUTh TEOPETUYECKYIO 3aBHUCUMOCTb CHJIBI CABMIa OT MOMEHTa
3aBUHYMBaHUA [3,6]. YcTaHOBKA [T IPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIIEAOBAHUI
COCTOMT M3 CICAYIOUIUX MPUCTIOCOOIeHUH (pUc. 2-3): CTaHUHA C OTJCIBHBIMU y3JIaMHU
JUISL 3aKpEIUICHUs IUIACTUH MO KpasM (puc.2, 1mo3.1); ABe MIacTHHbBI C OTBEPCTUSIMU
mramerpoM 12 mm (puc.3, 1o3.4); 6onToBO# Kperex (00T, raiika, manoa) JuaMeTpomM
10 mm (puc.3, 1mo3.3); nunamometrpudeckuid kimou ['OCT 25603-83 (puc. 3, mos.
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2); wranreHuupkysnb ['OCT 8.113-85, ucnonb3oBalicsi B KAYECTBE WU3MEPUTEIBHOTO
000py1I0BaHUs (puc. 3,
mo3. 1); Habop rpy30B 1o 2,5 kr (puc. 3, mo3. 5); ¢oToarmapar, UCTIOIb30BAICS IS
(uKcaIruy JaHHBIX.

Marepuaisl ucciaeaoBanusa. Onucanue
MpoBeIeHNSI IKCIEPUMEHTA. Jlannoe
UCCJIE0OBAHNE COCTOUT U3 JIBYX ATAIOB: MEPBHIM
ATANOM SIBISIETCS COOpPKA AKCIIEPUMEHTATIBHON
YCTAaHOBKA M TIOATOTOBKA CHCTEMBI ILIACTHH.
Bropoit sram Brimowyaer B ceOsi MpoOBEICHHE
MOATAIIHOTO HATPY>KEHWE CHUCTEMbl IUIACTUH

pa3MMYHBIMH  MaccaMH TPy30B W  (pUKcCAIys Puc. 2 — Cranuna s pukcanmm
IOJIYYE€HHBIX PE3YJIbTATOB B BUJIE€ BEPTHUKAIBHBIX IUTaCTHH
MEpEMELICHUM.

JIJI coemMHEHNs TUTACTHH MEXTy COOOM C
KOHIICHTPHUYCCKUM PACITOJIOKEHUEM OTBEPCTUI
ObUIH TIPOCBEPJICHBI JTOITOJTHUTEIIHLHO
LICHTPHUPYIOIIME OTBEPCTHS MAJIOTO JHaMeTpa I1o
YeThIPEM YIJIaM B MECTE COCTUHEHUSI TUIACTHH.

Ilo 3TUM OTBEPCTHAM TUTACTHHBI

(ukcupoBaIUCh, M 3aT€M IPOCBEPIUBAIIOCH &’ "
LIEHTpaIbHOE OTBEpPCTUE AUaMeTpoM 12 mm. Jlis Puc. 3 — OGopyIoBaHHeE /st
o0ecTieueHNs KOHIIEHTPHIECKOTO PACTIONOMKEHHS MPOBE/IEHNS DKCTIEPHMEHTA

OO0JITOBOTO Kpemexa B OTBEPCTUM  IUIACTHH
NPUMEHSIJICS TUIACTHIIMH, KOTOPBIM 3allOJIHSIICS 3a30p MEXAY OOJTOM U BHYTPEHHEH
MOBEPXHOCTHIO OTBEpCTUSA (pHC. 4).

3areM ¢ IOMONIBI0  JUHAMO-
METPUHYECKOTO KIIt0Ua, OOITOBOM Kpenex
3aTSTUBAJICS C OINPEACTICHHBIM MOMEHTOM
3aTSKKH, KOTOPBI cooTBeTcTBYET 10 H/M.
JlaHHbIi MOMEHT 3aBUHYMBAHUS
o0ecreurBaeT CUIy 3aTSHKKH, PaBHYIO
6600 H. OcBoOomuB IJIACTUHBI  OT
HAMpaBJSIIONIMX ~ OONTOB,  (ukcupyem B — —
coOpaHHYIO0 CHCTEMY IUJIACTUH B CTaHMHE. Puc. 4 —IlentpoBka 6onra
[Tnactunbl 1o Kpasim ObUTH
3a()MKCUPOBaHbl OOJITOBBIMU KperneXaMH. YCTAHABJIMBAEM IITAHTCHLUUPKYJb JUIs
3aMepa BEPTUKAIbHBIX MIEPEMEIICHUH.

Ilocne cOOpkuM  SKCIIEPUMEH-TAIbHOM  YCTAaHOBKH  (pUC. 5)  MoOxeM
HETOCPEICTBEHHO TEPEeHTH K TMPO-BECHUIO SKCIEPUMEHTAa M HayaTh IO3TAIHOE
HaArpy>K€HHe CUCTEMBI TIIACTHH.
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Puc. 5 — YcranoBka i npoBeeHNs SKCIIEPUMEHTA

Ilepen Tem Kak Harpy3uThb IUIACTHHBI, (PUKCUPYEM IOKA3aHUS 3aMEPSIOLLETO
YCTpOICTBA B HAyaJbHOM TMIOJIOKEHHM, @ 3aT€M IIO3TAllHO HArpy>kKaeM CHUCTEMY
TUTACTUH BJIOJIb BEPXHEHW KPOMKH TPYy3WIaMH U (UKCHUPYEM TepeMericHus (puc. 6).
Harpy»xenue cucteMsl IIIacTUH OCYLIECTBILUIOCH B auanazone ot 0 no 650 H.

B nmporiecce HarpyxeHuss CHUCTEMBbI TUIACTUH HAOMIONANOCh CTyNEHYATOe
BEePTUKAILHOE TMEPEeMEIEeHHe TIUIACTUH, KOTOPOE COIPOBOXAAIOCH HETJIABHOM
BBIOOPKOH 3a30pa MEXy OOJITOM U BHYTPEHHEN OBEPXHOCTBIO OTBEPCTHSI.

[Tocre moHOro ATarna HarpyeHusl CUCTEMBI TUTAaCTHH U MOJTHOM BBIOOPKE 3a30pa
TUTACTUHBI OCBOOOYKTIaeM OT (PMKCAIMH W pacKpydrnBaeM OOITOBOM Kperex. Ha puc. 7
MOKa3aH pa300paHHbIM OONTOBOM Kpemek W Haris[HO BHUJIEH CIBUT IUIACTUH
OTHOCHUTEJBHO JIPYT Apyra ¢ BHIOOPKOW 3a30pa MEXAy BHYTPEHHEW MOBEPXHOCTHIO
OTBEPCTHS U OOJITOM.

Puc. 6 — Harpy»xeHue cucteMsl IJ1aCTUH Puc. 7 — PazoOpanHbIii 601 TOBOM Kpenex ¢
rpy3uiaMu BBIOPaHHBIM 3330POM

Pesyabrarbl  3KCHEPUMEHTAJBHBIX  HUCCIACAOBAHMH.  XapaKTEPUCTUKU
BEPTUKAIBHBIX MEPEMEUIEHUN CHCTEMBI IUIACTHH, MOJYYEHHBIX B XOJE€ IPOBEACHUS
AKCIIEPUMEHTAIILHBIX UCCIICAOBAHUM, TIPEICTaBICHbI Ha Tpaduke (puc. §).

[To ocu X ob6o3nauena cwia Harpyxenus B H, mo ocu Y MakcumasibHbIe
BEPTUKAIBHBIE TIEPEMEIIEHUS B MM.
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B xozxe skcneprMeHTa OBLIO MPOBEACHO ISATh MOBTOPHBIX HMCCIICAOBAHUN IS
MOJY4YEeHUs] Habopa pe3yibTaTOB M YMEHBIIEHHS MOTPEHIHOCTU. BepTHkanbHble
MEPEMEIICHUST COCTABISIFOT OKOJIO 28 MM. BO Bpemsi HarpyeHHsi CHUCTEMBI IIIACTUH
MPOSIBISIETCS.  HEJIMHEMHBIA  CIOBUI C  TPEHHEM  MEXIy  MOBEPXHOCTSIMH
KOHTaKkTUPYIOLIMX IUacTuH. OrnpeneneHsl OOJbIIME NPOJOJIbHBIE U IONEPEYHBIE
nepeMeIeHUs TIPU BEIOOPKE 3a30pa B OOJITOBOM KpETIEKE.
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Puc. 8 — 3aBucumocts ctpenbl mporuda
CUCTEMBI IUTACTUH OT JEHCTBYIOLLEH CHJIbI

W3 rtpaduka BHIHO CTymeHYAaTOE TOBEICHUE CMEIICHUS IUIACTHH JAPYT
OTHOCHTEJIBHO Jpyra. B HadanbHOM 3Tare Harpy:KE€HUsl CMEUICHHE HE IPOMCXOJINT,
NPy YBEIMYECHUH HAarpy3kd BO3HUKA€T CKAauyKOOOpa3HOE CMEIEHHE IUIACTHUH
OTHOCHUTEJILHO JIPYT JIpyTa, COMPOBOXKIAIOIIEECS CTYIEHYaTOl BHIOOPKOU 3a30pa. [1pu
JambHEUIIEM YBEJIIMYEHUH Harpy3kd (Iocie BBIOOPKHM 3a30pa) HaOIoaeTcs
HE3HAYUTEIBHOE CMEITICHUE B pe3yJibTaTe e OPMUPOBAHMS TUIACTHH.

BbiBoabl. OCHOBBIBasCh Ha IOJYYEHHBIX 3KCIEPUMEHTAIBHBIX PpE3yJIbTaTax,
MOYKHO C/IeJIaTh BBIBOJI, YTO BO BpPEMsl HArpy>K€HHsI CUCTEMbI IJIaCTUH HaOII0aeTCsI
HEJIMHEWHasi CTyleHYaTas BbIOOpKa 3a30pa, COMPOBOKAAIOLIASICS CIABUIOM MEXITY
KOHTaKTUPYIOIMMH TOBEPXHOCTSAMU TU1acTUH. Onpeienerbl OoJbIINe MONepeYHbIe U
MPOIOJILHBIE TIEPEMEILICHHS TIPU BEIOOPKE 3a30pa B OOITOBOM KpPETIEKE.

[lomydeHHbIE JKCIEPUMEHTAIBHBIE PE3YJIbTATHI KAYECTBEHHO COBNANAIOT C
pe3yJpTaramy,  IOJyYEHHbIMM  0IpU  PEIIEHUM  33Ja4d B YHUCICHHOM
MOCTaHOBKeE [2, 12].

B nmanpHeneM ianupyercs MpOBEACHNE IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUM C
IUIABHBIM HArpy>kK€HHEM CHCTEMbl IUIACTUH C MpPUMEHEHHEeM O0oJjieeé TOYHOIO
obopynoBaHusi sl (DUKCHPOBAHUS TIOTIEPEYHBIX TEpPEeMEIIeHUH, (UKCUPOBAHUS
NPOJIOJIBHBIX NepeMelleHni. byieT Takxke mpeaycMOTpEeHO IPUMEHEHHE B OOJITOBOM
COCJIMHEHUM TIOJMYpPETAaHOBOM IMailObl, BBEJACHHOM C Yy4YeToM OOecreueHUs
repMETHU3ALINY 3a30pa.
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