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In the paper the improved method is offered for automated analysis of different origin shocks waves
influencing on lightweight vehicles hulls. Possible objects damages are described and similar phenomena
analysis necessity is grounded. The results of test finite-elements computation of influencing of shock wave
on the MT-LB hull are given.
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PE3YJIBTATBI DKCIIEPUMEHTAJIBHBIX NCCJIEJOBAHUN

O AE®@OPMHUPOBAHUIO CJIOUCTBIX 3ATOTOBOK
Ocobast ponb cpeay HOBBIX MAaTEpUAOB TMPHHAICKHT CIOUCTHIM METAJUIMYECKUM KOMITO3UIIHSIM,
O6J'I3II&IOIIII/IM HOBBIMH Kady€CTBaMH, OTJIMYHBIMU OT Ka4d4€CTB MCXOJHBIX MCTAJIJIOB. HOSTOMY nmpu
neOpMHUPOBAaHNUHE MHOTOCIOMHON METaUIMYeCKOW KOMIIO3MIIMHM BO3HHMKAIOT TPYJHOCTH C TMOCTPOEHHEM
TEXHOJOI'MYECKUX I[€pexoJ/l0B, O0ECHeuuBalOIMX 3aJaHHOE KauyecTBO TOTOBOro u3jenus. B crartbe
OCBEIIIEHBl HEKOTOpBIE BOMPOCHI XOJOMHOW IUTACTHYECKOW Aedopmanny OnMeTamia allOMHUHWN-MENb,
IIOCTPOCHBI OKCIIECPUMEHTAJIBHBIM ITYTEM 3aBUCUMOCTH yCI/IHI/Ie-JIe(i)OpMaHI/IS[ KOMITO3HUIINH aHIOMHHHfI-MeHL.

KuoueBnble cioBa: nedopmupoBanue, oopasell, OnMeTam, Meb, ATFIOMIHUH.

BBenenue. B Hacrosiee Bpems Bce 0oJibliiee BHUMaHUE YACNSIETCS BOIIPOCaM
COBEPIIEHCTBOBAHUS KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB U  BBICOKOI(P(HEKTUBHBIX
METOJIOB UX O0OpabOTKH TMpH CO3JaHUU HOBBIX OOPA3IOB TEXHUKU M TEXHUYECKHUX
cucteM. Ilporpecc B 9TOil 001acTH CHEPKUBAETCS HE TOJIBKO OTCYTCTBHUEM
HEOOXOJUMBIX MAaTEepUATIOB C TpeOyeMbIM KOMIUIEKCOM (PU3UKO-MEXaHUYECKHUX
CBOMCTB, HO M 3(P(EKTUBHBIX METOJ0B UX 00paboTku. Ocobasi pojib Cpeau HOBBIX
MaTEPHUAJIOB MPUHAJICKHUT CIOUCTHIM METALTUYECKUM KOMITO3UILIUSIM, TPUMEHEHUE
KOTOPBIX TMOBBIIIAET HAJEKHOCTh M JOJTOBEUYHOCTh JETale MAaIlMH W arperaros,
MO3BOJISIET PKOHOMUTH Je(DUIIMTHBIE MaTepUalbl U CTUMYJIUPYET MOSBICHUE CaMHUX
HOBBIX TEXHOJIOTHH.

AHaJIM3 MOCJIeAHUX HCCIAeA0OBaAaHMM M JurTeparypbl. [lpu miactuueckon
nedopMaii B CIOSX KOMIIO3UIIMM BO3HUKAIOT 30HBI C Pa3HO3HAYHBIMU
BHYTPEHHUMH HaIpPSHKEHUSIMU, KOTOPbIE MOTYT MPUBECTH K 00pa30BaHUIO CKIAJIOK,
Pa3phIBOB U PACCIOCHUN MaTepualia roroBoro uzaenus [1, 2, 3]. Cioucteie METaIbI,
MOJIYYCHHBIE CBapKOMl  B3PBIBOM, O00JalalOT CYIIECTBEHHOW aHU30TPOIUEH
MeXaHU4YeCKuX CBOUCTB [1, 4]. [ToaToMy Npu CO3/1aHNMU TEXHOJOTHYECKUX MTPOIECCOB
00pabOTKH CIIOMCTHIX METAJUIOB JIaBIEHUEM HEOOXOAMMO 3HATh WX MEXaHUYECKHE
CBOMCTBa, a TaKXe€ BIUSHHUE TEPMOMEXAHUYECKUX MapaMeTpOB MOJATOTOBKH U
oOpabotku. IlocTpoeHHE SKCIEPUMEHTATBHBIX 3aBUCUMOCTEH IS ONpeneNeHuUs
MEXaHWYECKUX CBOMCTB MO3BOJIUT YIPOCTUTh U YCKOPHUTH TEXHOJIOTHUYECKUN MPOLece
MIPOU3BO/ICTBA.
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Iear wuccienoBaHuil, MNOCTaHOBKa mpoOJjemsbl. llensr0o  maHHBIX
HCCIICIOBAHUN SIBISUIOCH ITPOBEJACHUE DKCIEPUMEHTA I ONPEACIECHUS OCHOBHBIX
MEXaHUYECKUX XapaKTEPUCTHK OMMeTalia allOMUHUN-MEIb MOJYYEHHOI'O CBAPKOM
B3PBIBOM C MOCIEAYIOIIEH TEPMUUYECKON 00pabOTKOM.

Marepuansbl ucciaenoBanmid. [lomydyeHnue cBapkoil B3pbHIBOM OHMETAIIOB
ABIIAETCS. OJHUM U3 caMbIX 3P(EKTUBHBIX CIIOCOO0OB MX MPOM3BOACTBA. B mpouecce
COCIMHEHUS METaJUIbl MOJIy4YaloT 3HAYMTEIbHBIE IUIACTUYECKUe aedopmanuu u
cwibHO yrpoussitorcst [S5]. [loatomy nanbHeimiee (opMOU3MEHEHHE, HalpUuMep
BBITSDKKY, JUISl TIOJIYYEHHUsS] KaKuX-IH00 HU3AeNUid HE0OXOIUMO MPOBOJUTH C YUETOM
YIPOYHEHUS WM K€ IPUMEHSATh OTXKUT JJI CHITHS HaKJemna.

Pactsbxkenne OuMeTamiMueckux oOpaslioB  allOMUHUN-MEb TMPOBOJAMIOCH
coriacHo Metoauke onucanaou B 'OCT 1497-84.

OOpa3upl s pacTsKEHUS MOJydaiad MyTeM pAacHWIMBaHUS PYYHOH NHUIION
JUCTOBOW OMMETAINTMYECKON 3aroTOBKH, MOJTYYEHHOM CBapkoW B3pbIBOM. OOpasiibl
HMMeEJIU CIIeyIoIue TeOMETpUIeCKUe pasmepsl (puc. 1, 2).

Mios M1

Antominin A6

100 10

Puc. 1 — T'eomeTrpuueckne pazmepsl 00pasIoB sl pacTKSHHUS.

Puc. 2 — Buemnuit Bux 00pa3LoB Uil pacTsHKeHUs

Hanee mpoBomuiaum  oOpaboTKy  OOKOBBIX  IOBEPXHOCTEH  00pasioB
HalmWJIBHUKOM U UX oTxkUr npu temneparypax 150°C, 300°C u 450°C ¢ BbLIEpKKOM
1, 2 u 5 4gacoB. Ilonyuennbie oOpasmbl pactsaruBainu (puc. 3) Ha yHHBEPCATbHON
pa3pbiBHOU MatnHe Tuna Y M9O-10TM.
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Puc. 3 — O6pa3iipl ociie UCIbITaHus

Ycunue nedopmManuu onpeaesnsiau mo MoKa3aHUsIM CUIOU3MEPUTENST MaIllUHbI
U uarpamMmam, OoCTPOCHHBIM aBTOMATUUYECKU HAa OyMa)KHOM HOCHUTEIE.

Y nuHeHre TakkKe ONpenessuioch 1Mo auarpammaM. KoHTpOJb MpOBOIUIIN 1O
obOpasnam (oauH oOpaser; Ha 10 UCHBITaHMI), KOTOPBIE MOJBEPTraviCh U3MEPEHUIO
JUIMHHBI TIOCJIE KaXJOT0 HMX HArpy»XeHWsl 10 OmpeaesieHHOW BenuuuHbl (8-10
u3MepeHui Ha oOpaser). Takke KOHTPOJb MPOBOAWICS JUIS BCEX OOPa3IOB MyTeM
U3MEPEHUSI KOHCUHOM JIJTUHBI.

Jlns ompesnerneHuss Tpejaesia MPOYHOCTH, TIpejena TeKydecTH W Ipejaena
NPOMOPLHUOHATBHOCTH, a TaKX€ OTHOCUTEIBHOTO YIUIMHEHHS TIOJh30BaJUChH
3aBucumoctsmu o 'OCT 1497-84.

Pe3yabTaTtbl ucciaegoBanmii. CorjacHO TMOJYYEHHBIX TMPU PACTSHKEHHUH
OMMETAIITUYECKUX 00pa3IOB JAHHBIX CTPOWIHM TpaduKh B KOOPAMHATAX «YCHUIIUE
nepopManmu — OTHOCHTENIbHOE ymiiuHeHue». Ha rpadukax (puc. 4) mnokaszana
3aBUCUMOCTH  OTHOCHUTEIBHOTO  YyJJIMHEHUS OT YyCWIHA TPU  PaACTDKEHUU
OMMETAIITUYECKOT0 00pa3lia «aTIOMUHUN-MEIb» MOJTYyUYeHHOTO CBAPKOW B3PHIBOM.

Ha »skcnepuMeHTanbHO TMONYYEHHBIX TpaduKax BHIIHO, YTO MPOYHOCTHBIC
XapaKTePUCTUKH U TTACTUYHOCTh HAXOATCS B 3aBUCUMOCTH OT MPOJOJIKUTEIHHOCTH
1 TEMIIepaTyphl HarpeBa Mpu TEPMHUUECKON 00paboTKe.

[Ipu otcyrcTBUU Tepmudeckoit o0paboTku (kpuBast Nel) oOpazen mpu
PACTSKEHHH JIEMOHCTPUPYET HEBBICOKYIO TUIACTUYHOCTh, HO BBICOKHE NMPOYHOCTHBIE
XapaKTepUCTUKH, YTO OOYCIOBIEHO 3HAYUTEIbHBIM HAKJICTIOM TOJYYCHHBIM
MaTepuagoM MpHU CBapke B3pbIBOM. [Ipu HarpeBe U HENPOJOIKUTENBHOU BBIAEPIKKE
npu temnepatypsl 150°C (kpuBas No2) miuacTuyHOCTh HoBbimaeTcs (mo4ytu Ha 15%),
a MPOYHOCTh CHUXKAETCA HE3HAUUTENbHO (Ha 15%), 4TO B HEKOTOPOW CTENEHU MOKET
OOBSACHATHCS HE TOJBKO MPOMIEANIMMH Pa3yNpPOYHSIONIMMHU TIPOlleCCaMi HO U
MOTPEIIHOCTAMU W3MepeHus. [louTu B 1Ba pa3a MOBBIMIAETCS OTHOCHUTEIIBHOE
yAJIMHEHUE 00pa3lia 10 pa3pbiBa. Y BeauuuB BpeMst Bbiaepkku npu 150°C go 5 yacos
obpazen; neMoHcTpupyeT (kpuBas Ne3) 3HaunrtenbHoe (Ha 30%) CHUKEHHE TIpeneria
MPOYHOCTH Ha pa3pbiB, MO CPABHCHHUIO C 0OOPa3OM KOTOPHI HE TMOABEPTacs
HarpeBy. [Ipu 3TOM nacThudeckre CBOMCTBA U3MEHAOTCS HE3HAUUTENbHO. Ha MecTe
pa3pbiBa NIPUCYTCTBYET HE3HAUMUTENIBHOE pACCIOCHHE Marepuaia olpasiia.
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3HAYNTENFHOE CHWKEHHE TPOYHOCTHBIX XapaKTEPUCTHK OOBSICHSICTCS TOIHBIM
pa3ynpoyHEHUEM ATIOMHUHHS M HOpMaJIU3aIe COCTOSHUS 30HBI coenuHeHus. [Ipu
HarpeBanuu 70 300°C u BbIAEpKKE MPU 3TOUM TemmepaType 2 yaca oopaszel (KpuBas
Ned4) mokaspiBaeT CHUXKEHUE TMpeaena npoyHocTd (Ha 25%) HO IUIACTUYHOCTD
BO3pacTaeT (1Mo CPaBHEHUIO C TEPMHUECKHM HEoOpaOOTaHHBIM 00pa3LoM) OCOOEHHO
BO3pacTaeT OTHOCUTENbHOE yuynHeHne. [loqo0Hoe n3MeHeHne CBOMCTB 00BCHACTCS
HAYaBIIUMUCS  TPOIECCAMU  PEKPUCTAIM3AalMKA M Pa3ympOYHEHHUS  MEJH.
VYBenuueHnue BpeMeHHU BbIepkKH (110 5 yacoB) mipu Temieparype 300°C (kpuas NeS)
INPUBOJUT K HE3HAUYUTEIbHOMY CHIDKEHHMIO mpouHocTd (eme Ha 5-10%), a
IUTACTUYHOCTh MPAaKTHUECKH He wu3MeHseTcs. Ha wecte paspeiBa oOpasia
INPUCYTCTBYET pacciIOeHUe MaTeprana oopasia Ha pacCTOSHUU 3-4 MM.

g,

rec/Mm?
33
30 // — -
27
N I / LT
21 = Pl : : —1 1
18 )/ |~ T
s ///;/ = 5
12 A4 // P
0 / L /é
6 / ,//
3 /% -

=
—

[
-
[
o
~
oo
L)

10 11 12 5’ %

Puc. 4 — KpuBsie pacTshkeHrs OMMETaIMUYeCKOTro 00pa3oB allOMUHHA-MEb C Pa3IMYHBIMHU
pexuMaMu oTxHTra: 1 — 6e3 oTKura; 2 — OTONOKeHHBIN TTpHu Temneparype 150°C B TeueHun 2 4acos;
3 — oToxkeHHBIHN npu Temriepatype 150°C B TedeHuu 5 yacoB; 4 — OTOXIKEHHBIN TP TEMIIEpaType

300°C B TeueHuHu 2 4acoB; 5 — oTOxKEeHHBIN nipu Temmepatype 300°C B TeueHuu S5 4acos;
6 — oToxKeHHBIHN npu Temiepatype 450°C B Teuenuu 1 yaca.

OnTuManbHBIMH XapaKTEPUCTUKAMU IJIACTUYHOCTH M TPOYHOCTU OO0JaaaeT
oOpa3zell KOTOpBII MOABEPrajcsi HEMOJHOMY PEKPUCTAIM3ANMOHHOMY OTKHUTY TMpHU
temneparype 450°C u Boimepxke 1 yac. O6pazer; ob6namaer (kpuBas No 6) BHICOKOH
IJJACTUYHOCTHIO (IOCJIE  OTKUra IUIACTUYHOCTh TOBBICMJIAch B 2,5 paza W
MIPOYHOCTHBIMU XaPAKTEPUCTUKAMHU, I1OCIIE OTKUTA MPOYHOCTh MOHU3UIIACH BCErO Ha
15%). MoxHo chaenate NPEANOJIOKEHUE, YTO JIaHHBIM BapUaHT TEPMHUUYECKOM
00pabOTKH SIBISICTCS ONTHUMAJIBHBIM JJII TIONYyYEHHS HEOOXOIUMBIX BBICOKUX
MIPOYHOCTHBIX XapaKTepUCTHK MaTepuaia, MpPU 3TOM YJIYUIIAIOTCS MIACTUYECKHE
nokaszatenu. Takyke B MecTe pa3pblBa OTCYTCTBYET PACCIOCHHE MaTepHuaa.

JUIsE  TEOpETHUYECKOTo OmpeeeHUs] MEXaHWYeCKUX CBOWCTB Ommerarnia
(npenen  OPONMOPUMOHATIBHOCTH, MpENes]  TEeKy4dyecTd, Tpelesl  MPOYHOCTH,
OTHOCUTEJIbHOE  YJJIMHEHHE)  HCIOJb30BAIM  MeTOAuKy [7].  Pe3synbTaThl
TEOPETUUYECKUX U HKCIEPUMEHTAIbHBIX UCCIIE0BAaHUI CBE/ICHBI B TAOIUILY.

OO6pa3upl COCTOST U3 OCHOBBI — QJTIOMHHUSL U IJIAKUPYIOIIETO CJIOSI — MEMIU.
Ecan oTOpocUTh SKOHOMHYECKYIO COCTAaBJIAIONIYIO, JTAHHBIA OMMETaul B CpeJHEM
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uMeeT 0oJiee BBICOKYIO MPOYHOCTh, YEM allOMUHUM, muiacTuuHed (Ha 35-40%) u
nerue (Ha 40-60%) yem menp. OnHAKO MOJOOHOE YIy4YlIEHUE CBOWCTB 3aBUCUT HE
TOJBKO OT TOJIIMH CJOEB COCTaBISIONIMX KOMIIOHEHTOB, @ M OT psla APYruX
(aKkTOpOB: BENMUUHBI YIPOUHEHUS MOTYYCHHON MPU COCAMHEHUU, TEMIIEPATypHOTO
peXKHMa M TMPOJIOJDKUTEIFHOCTH OTXKHIra, COCTOSHHUS CTPYKTYphl CBapHOTO IIBa
(Hanmuuue BKJIIOYCHMH W WHTEPMETAUTUAOB) M JAp. Bce mepeuncieHHble BHIIIE
napameTpbl HEOOXOJMMO YYMTHIBATh NpH JajbHeHIeil o0paboTke BO m30ekaHue
nonyueHus: Opaka. PaccinanBanue maTtepuana, MOSBICHUE TPEIIUH, Pa3pbIBOB, TOdp,
HE)KeNaTeNIbHBIX YTOHEHW B OMACHBIX CEYCHHSIX U JIp. — BCE ITO HEKEIaTeIbHBIC
CIYTHUKHU TTPOU3BOJCTBEHHOIO MIpOIIEcca.

Tabmuma. Mexanudeckue CBOMCTBA OMMeETaAIIa aJIIOMUHUAI-METH

Tepmuueckas O 60,2, O, 0,

00paboTka Krc/Mm? Krc/Mm? Krc/Mm? %
Teop. OKcr. Teop. OKcr. Teop. OKcr. Teop. | DOxcr.
Her 11,8 14,86 21,29 22,14 30,29 31,43 53 3,76
150°C /24 11 13,13 15,71 18,64 25,3 28,57 8,2 7,61
150°C /54 10 13,2 14,8 16,3 24,3 22,8 10,7 8,63
300°C /24 9,1 11,1 13,92 16,5 23,93 25,4 14,4 11,68
300°C/54 7,5 8,74 11,43 16,88 21,86 25 18,2 11,68
450°/ 14 6,8 11,01 10,7 14,38 20,36 27,15 22,1 10,15

KpI/ITI/I‘ICCKOG PACXOXKACHUC BECIIMYHNHBI MCXaHUYCCKUX  XaPAKTCPUCTUK
HCCIICAYEMOTO OMMeTaa MOXKET OOBSICHATCS TEM, 4UTO AJIIOMUHHMNA UMEET CBOMCTBA
TEPMUYECKH YIPOYHATCA TPU OTKUTE TOCIE XOJOMHOU nedopmMmariuu, U Kpome
OCHOBHOTI'O IIponecCa — PCKPpUCTATIIN3allUN, MOKCT ITPOTCKATDH MOOOYHBIN mponece —
YacTUYHAs 3aKayika (MOJKajaKa) C MOCIeYIoNUM cTapeHueM [6]. IMeHHO 3akalikoin
AJIFIOMUHHUS O00OBSICHIETCS PE3KOC MOBBIMICHUC ITPOYHOCTH U CHUIKCHUC IINIACTUIHOCTHU
OuMeTrayia TIpH BBICOKOM TeMmIieparype oTkura. JlaHHOe yIpOdYHEHHE, Ha Halll
B34, HC ABJIACTCA HCTATHBHBIM IIPOLCCCOM, a HaO60pOT Ja€T BO3MOXKXHOCTD
YJIYYIIUTh CBOMCTBA MaTepraa.

BbiBoABbI. DKCIEpUMEHTAJIBHOE  OMNpEEICHUE MEXaHMYECKUX  CBOMCTB
KOMIIO3UTOB II03BOJISAET M30€KaTh BO3MOYKHBIX HEXKeJIaTEIbHbBIX HOCJ'ICI[CTBI/Iﬁ CIIC Ha
CTaJuu MPOCKTUPOBAHMS, KOT/Ia OIMIMOKA MOXKET OBITh JIerko ycTpaHeHa. [loaTomy
pekoMeHayeTcs: MO0 TMPOBOAUTH IIOJHOE MCCJICAOBAaHHWE CBOMCTB  HOBBIX
KOMITO3UIIMOHHBIX MaTepHalIOB, MO0 cOOpaTh BCE MAaHHBIE MO YK€ H3YYCHHBIM
KOMIIO3UTaM MW O3SKCIICPHUMCHTAJIBHO YCTAHOBUTD HanOoliee BaKHBIE CBOICTBA
O6p363TBIBaCMBIX KOMIIO3UTOB, IIPOTHO3HUPOBATH Ha HX OCHOBC IIOBCIACHHUC
Marepuaiia Tpu 00pabOTKE W MPOCKTUPOBATH TEXHOJOTHMYECKHH TeXIpolecc u
OCHACTKY.

Cnucok Jguteparypst: 1. [pacobeyxuii B.B. Temnosble npoueccsl IpyU COBMELICHUHM ONEpaluidi CBapKH U
LITaMIOBKUA B3peIBOM / B.B. [lpacobeyxuti // CucremHble TexHONIOrMH. MaremMaTuueckue MpoOiIeMbl
TEeXHUYECKOH MexaHUuKd. COOpHUK Hay4yHbIX TpyAOB: [[HempomerpoBck, «Cucr.texH., — 2002. — Breimyck 4
(21). — C. 89-94. 2. Kpynun A.B. O6pabotka meramioB B3psiBoM / A.B. Kpynun, B.Al. Conosves, I.C. Ilonos,
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Pe3ysibTaThl IKCHEPHMEHTAIBHBIX HCCIEI0BAHHI 1O 1e()OPMHPOBAHMIO CJIOMCTBIX 3aroToBOK /
IaiikoBa T. B., Ily3sips P. I'., HaymoBa E. A. // Bicauk HTY «XI1l». Cepis: HoBi pilieHHst y cy4acHUX
texHonorigax. — XapkiB: HTY «XII». — 2013. — Ne 42 (1015). — C.37-42. bi6miorp.: 7 Ha3B.

Oco0OyivBa pojib Cepell HOBUX MaTepialliB HAJICKHUTh IIAPYBATUM METAJCBUM KOMITO3UILISM, SIKi
BOJIOJIIIOTh HOBMMH SIKOCTSIMH, BIAMIHHHUMH BiJl sIKOCTeH BHXiHUX MeraniB. Tomy mpu nedopMyBaHHI
0araTolapoBoi MeTajaeBoi KOMITO3MIIT BUHUKAIOTh TPYAHOII 3 MOOYIOBOK TEXHOJOITYHUX MEPEXOIIB, 10
3a0e31euyIoTh 3aaHy SKICTh TOTOBOrO BUPOOY. Y CTATTi BUCBITIICHI JCSKI MUTAHHS XOJIOJHOI IJIACTHUYHOL
nedopmairii OiMeTally alrOMiHIA-Mijb, MOOYAOBaHI €KCIIEPUMEHTAJIBHUM IUISXOM 3aJIKHOCTI 3yCHIUIS —
nedopmalriss KOMIO3MIIT aTFOMIHIA-MiJib.

Kurouogi caoBa: nedhopMmyBaHHs, 3pa3oK, OiMeTall, Miflb, aJTFOMIHIM.

The special role of new materials belong layered metal compositions having new properties distinct
from the parent metal. Therefore, during the deformation of a multilayer metal composition having difficulty
with building technology transition to ensure the specified quality of the finished product. The article

highlights some of the issues of cold plastic deformation of the bimetal aluminum-copper, built by
experimentation force -deformation depending on the composition of aluminum-copper.

Keywords: deformation, sample, bi-metal, copper, aluminum.
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INPOKATHOI'O CTAHA «1680» HI'TITJI METAJIJIYPTHYECKOI'O
KOMBHUHATA OAO «3AITIOPOXKCTAJIb»
[IpencraBnen ananu3 paboThI 3y0UaThIX Iepenay, UCIOIb3yEMBIX B IPOKATHOM OOOPYIOBaHHUH, IIOKa3aH
3aKOH M3MEHEHUS IIEPEMEHHBIX Harpy3oK, 1aHa OLleHKa pecypca paboThl COrNIaCHO MPUHLMITY JINHEHHOTO
CYMMHPOBaHUS TIOBPEKICHUI.

KiroueBble ciioBa: 3y0uartas nepenaya, yCJIOBHs U pecypc padoThl, yCTallOCTHAsI IPOYHOCTh, 3aKOH
pacnpeneneHus.

BBenenne. AHanu3 ycnoBuil pabOThl 3yOuUaThiX MEpenad, WCIOJIb3YEMbIX B
MPOKAaTHOM OOOpYJOBaHHWM, T[OKAa3bIBAET, YTO, HECMOTpPS Ha OMpEIeJICHHbIE
0COOEHHOCTHU AKCIUTyaTalluu, 3aBUCAIINE OT BUAA KOHKPETHOrO 00OpyIOBaHUs, OHU
UMEIOT 00mue TmoKa3aTenu paboThl: BBICOKHE HArpy3KH CO 3HAYUTEIBHOU
JUHAMHYECKON COCTaBISIIOLIEH; IIUPOKUA TEMIepaTypHbI Juamna3oH padoThi;
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