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has become the main trend of the development of building industry. The first designs about the
reducing heat losses were started in EU in 1970-s. According to the laws of European Parliament all
new constructed buildings in as EU must correspond to the level of minimum or zero energy
consumption. Besides this the largest part of consumed energy of houses must be received from
renewable sources of energy.

Some codes were designed in Ukraine, in which the demands for designing buildings considering
energy effectiveness of heat-isolated cover of buildings as well as the possibility of using innovations
in the sphere of heat losses control. The present codes are also able to analyses the energy
effectiveness of building after its construction, in the prosses of maintenance as well as its necessary to
design the actions of reducing heat losses, which carry out through enclosing constructions in the
result of non-effective heat-insulation and irrational use of heated ventilated air. Nowadays abut 40 %
of all producing heat energy is applied for the maintenance of present reserve of accommodation.

Using the method of modeling the account of heat losses was performed. There were examined
the buildings of different stores considering the variants of constructive parameters such as storing, the
store height, the step of columns, windows area according to the limits of codes.
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[ocranoBka mnpoOaeMbl. MHOTHE CHEIUATUCTHI B 00JacTH JOPOKHOW WHXKGHEPHH U
IPafioCTPOUTENIECTBA 3aHUMAJIMCh BONIPOCAMHU M3MEPEHUs! IIYMOBOI XapaKTEPUCTUKU TPAHCIIOPTHBIX
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NOTOKOB. BBUTM cocTaBieHbl M anmpoOUpOBaHBI METOMUKH AJs e€ BbluuciIeHHs. OZHAKO 3TH pabOTHI
OBUTH TIpOJIENIaHBI 10 JAHHBIM TapKa aBTOMOOWIeH, mpou3BomuMbix B 70-e¢ romer XX Beka. Jlaxe
INPUHMMAsl BO BHUMAHUE J1BaALATUIETHIO IEPCIIEKTUBHOCTh COCTABICHHBIX METOAMK, OYEBUIHO, YTO
oTcTaBaHue cerofHa cocTaBinseT Oonee 20 ner. CoBpeMeHHBIE IIIYMO3ALIUTHBIE MEPOIIPHITHS
yCTpauBaloT, IPUHUMAsl BO BHUIMAaHUE XapaKTEPUCTUKU MOTOKA TPAHCIIOPTa, MPOU3BOIUMOTO OKOJIO 45
JeT Hazad. OTO NPUBOAMT K YPE3MEPHBIM MaTepUaJIbHBIM 3aTpaTaM Ha YCTPOEHHUE IIyMO3aIUTHBIX
MEPOIIPUSTUH.

AHanu3 aurepatypbl. OCHOBBI COBPEMEHHOH I'paJOCTPOUTENBHON aKyCTHKH B Hallled CTpaHe
OBUTH 3alT0’KEeHBI TaKUMU 3HaMeHUTHIMU yu€HbiMU Kak [. JI. Ocumo [1], E. S. FOmun [2], U. A.
Mumxun [3], C. . Kospurun [4], E. I1. Camoiiniok [5] u MHOTHE Apyrue. bmarogaps ux tpyny mo
Pa3BUTHIO NMPHUKIATHBIX U TEOPETHUYECKUX BOIIPOCOB IIYMO3AIIUTHl BO3HUKJIA HayKa — COBPEMEHHas
IpafoCTPOUTEIbHAS aKyCTHKA, M3y4yarollas 3BYKOBBIC IPOLECCHl M BONPOCH CHIDKCHUS LIymMa B
ropojax apXuTeKTypHO-IUIAHHPOBOUYHBIMU CpelcTBaMH. Pa3BuTHe pacueTHOro MeToa OLIEHKHU IIyMa
AaBTOTPAHCIIOPTHBIX MOTOKOB MPOBOJMJIOCHE BO MHOTHX CTpaHax. OTHM BOIPOCOM 3aHUMAIKCH B
1930 1. P. l'omet, B 1939 1. C. II. Anekcees, B 1959 r. U. 10. lIneiinep [6], B 1957 r. [Ix. bapyx, B
1960 r. B. Mosb, B 1975 1. xomnektuB Bo riase ¢ I'. JI. OcunoseiM, B 1975 r. E. II. Camoiimiok, B
1980 r. HUNC® ¢ yuactuem Ttakux yuéHbix kak I.JI. Ocunos, B. E. KopoGkor, U. A. llumikuH,
E. I1. Camorimok, B 1981 1. — B. 1. butiokos.

B nayunbix pabortax mockoBckux yuéHbix I1. W. [Tocnienosa u B. H. [Tokuapko [7] B 1986 1. 61T
HOPEAJIOKEH METOJA BBIUMCICHHS YPOBHEH 3BYKOBOIO [ABJIECHUS OT OJMHOYHOI'O ABTOMOOMWIS M
YpOBHEH 3ByKa, YYMTHIBAIOLINX TOSBICHUEC WHTEPPEPEHLUMOHHBIX MUKOB B IMpenenax OKTaBbl. s
3TOl menum Obuta paspabortana momnporpamma «FILTR». B wuccnemoanmsax II. U. [Tocmenosa [§]
YPOBEHb 3BYKOBOI'O aBJICHUSI, BBI3BAHHOTO IBIKYLIMMCS IOTOKOM aBTOMOOMIIEH, paCCUUTHIBAETCS C
y4€TOM CpefHel CKOPOCTH [BUKEHHS, T'€OMETPUYECKHX MapaMeTpoB JOpPOTH, MIEPOXOBATOCTH
MOBEPXHOCTH, MHTEHCUBHOCTH, COCTaBa IOTOKa, XapakTepa MpUJIETalolUX TeppUTopuidl. Metoauka
U3MEpEHHsl IPEeTEepreBacT W3MEHEHUS B 3aBUCHMOCTH OT BEJIMYMHBI MHTEHCUBHOCTH JABMXKECHUS.
JlanHBIC WICCIIEOBAHUS, HECOMHEHHO, IICHHBI B OOIIEH KapTHHE HAYYHBIX 3HAHWM IO JAHHOU TeMe,
OIHaKO 00NajaroT psiioM HeAocTaTKoB. K HUM MOXHO OTHECTH TOT (PaKT, 4TO MOJSyYCHHAs MOJETb
BKJIIOUAET TOJBKO OIWH YCPEAHEHHBIM THUI TPAHCHOPTHBIX CPEICTB, KilaccU(pHUKaLUs B 3aBUCUMOCTH
OT XapaKTepHBIX IapaMeTpPOB OTCYTCTBYeT. COOTBETCTBEHHO, CKOPOCTh aBTOMOOMJIEH BBIYMCIISIETCS
KaK ycpenHEHHas BeJIMYMHA. ABTOMOOWIHM YCIOBHO IBIXKYTCS O OAHOW mosoce. s yuéra
BBILIICYKA3aHHBIX IapaMETPOB BBOISTCS JAOMOJHHUTEIbHbIE (OPMYNbI, YTO JEJNaeT MpPOLEcC
ONpENeNICHU YPOBHS 3BYKOBOTO JAaBJICHHUS JOCTaTOYHO TPYyNOEMKHM U CHHXKaeT TOYHOCTb
MOJTyYEHHBIX Pe3yJIbTaTOB.

HccnenoBanneM TpaHCMOPTHBIX IIYMOB 3aHUMAJHCh Tarkke simoHckue yuéHele Kato Yuichi,
Ohtsuki Ryuichi u Yamaguchi Shizuma [9]. B ux pabGotax paccMOTpeHBI BONPOCH HW3MEPEHHS H
UCCIICZIOBAHUS  PACIpEleNeHns ypOBHS  3BYKOBOTO  JAaBIEHHS, BBI3BIBAEMOTO  JOPOXKHO-
TPAHCIIOPTHBIMU IIyMaMH TP CPaBHUTEIBHO HU3KONW HWHTEHCHUBHOCTU JABIKEHUS. I[IpuBeneHbl
CpeIHUE YPOBHM INYMOB, OKCIOHCHLUHUAIBHO paclpelesieHHble MOJETH TPAaHCIOPTHBIX CeTeH,
PaBHOYIAJICHHbIE MOAEIH U T. II.

Heab crarbu. OmmcaTe METOAWKY BBISBICHHS BEIWYMHBI 3BYKOBOTO JaBJIEHUS U IPUBECTH
pe3yabTaThl NPOBEPKU (GOpMYIIBL, BhIBeACHHOH B 70-e¢ Tombl XX BeKa, OOHAKO HCIIOJB3YeMOH IS
pacdyéra 3KBHBAJEHTHOI'O YPOBHS 3BYKa OT IIBHXKYILETOCS MOTOKa COBPEMEHHOTO aBTOMOOMJIBLHOI'O
TpaHcropra. Jloka3aTb HepalMOHANBHOCTh €€ HCIOJB30BAaHHUS Ui HM3yYEHHUS [IYMOBBIX
XapaKTepUCTUK COBPEMEHHOIO TPAHCIOPTHOTO MOTOKA.

H3no:xxenue martepuana. l3mepeHuss SKBUBAJCHTHBIX YPOBHEH 3ByKa ObUIM IPOBEICHBI B
YCIOBUAX  YJIUYHO-JIIOPOKHOW ceTu T. JIHempomeTpoBck. B kadecTBe IIyMOU3MEPUTEIHHOU
anmapartypsl ucmoib3oBajcsa mymomep «OkraBa 101-AM»y», orBewatommii Tpeboanusm ['OCT [10 —
12].

B coorBercTBHM ¢ MeTOIUKON ObUIM BBIIOJIHEHBl HATypHBbIC M3MEPEHUS, a BIIOCIECICTBUU —
pacuér 3KBUBAIECHTHBIX YPOBHEH 3ByKa OT ABIKYIIETOCSd TPAHCIOPTHOTO MOTOKAa Ha KOHTPOJIBHBIX
TOYKaX C UCIOJIb30BaHHEM (POPMYJIBIL:

L, =44+026V+101g(N,/V,)+4L,,.  +A4L,. . M

A eex A NnoK Anaxa
rne ¥V — cpeaHsisi CKOPOCTh TPAHCIIOPTHOTO IMOTOKA Ha YYacTKe TOPOTH (KM/4);
N, — npuBesieHHas (110 3ByKOBOW YHEPTUU ) UHTEHCUBHOCTb JIBMKEHMS B €11/4;
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V, — mnpuBeneHHas (OTHOCHTEIBHO CKOPOCTH JIETKHX aBTOMOOMIIEH) cpefHss CKOpOCTb

TPAHCIIOPTHOTO MOTOKA Ha YYaCTKE JOPOTH, KM/4;

AL, noxp— HOTPABKa B IBA, y4HTBIBAIOIIAs TUIT MOKPBITHS MIPOE3KEH YaCTH YJIHILBI HIN JOPOTH,
KOTOpas ONpeNeseTcs;
AL, ... —1onpaBka B 1bA, KoTOpas y4UTBIBAET IPOJOIbHBINA YKIOH YIIHIBI UIIH IOPOTH.

Wsmepenust mpoBonunuck B uioHe — utone 2013 roma B mepuox c¢ 8:00 mo 20:00 ma 12
KOHTPOJIBHBIX TOUKaX.

C uenbio BBISBICHUS HanOoee 3HaYMMBIX (JaKTOPOB, BIMSIONIMX Ha IIYMOBOE U3JTy4eHHE, ObLIH
BEIOpAaHBI TOYKH, UMEIONINE Pa3IMYHbIE TEOMETPHUUECKUE XapaKTePUCTHKH (Tabm. 1).

Tabauya 1

Xapaxmepucmuki KOHMPOJLHBIX MOYEK NPU NPOBEOCHUU HAMYPHO2O IKCNEPUMEHMA NO USMEPEHUIO
VPOGHSL MPAHCROPIMHO20 WYMA HA Meppumopuu 2. [{Henponemposcka

[Toronnsie ycnoBus
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1 Jlyrosckas, 245 3,5 25 1 Ononanp. | acd. | 16 4 90
2 Aprtéma, 69a 9 18 2 Ononanp. | acd. | 27 7 45
3 K. JIuGkuexa, 24 15 25 2 Ononanp. | acd. | 19 7 72
4 Scunononsiuckast, 10 12 20 3 Paznonamp. | ach. | 20 5 70
5 Jlenunrpazackas, 58 13 25 3 Ononanp. | acd. | 16 7 45
6 Tarapuna, 36 22 27 4 Paznonamp. | ach. | 17 2 85
7 Imwunra, 7a 25,5 | 25,6 4 Paznonamp. | ach. | 30 2 5
8 Honenkoe Illocce, 41 30 33 6 Paznonamnp. | acd. 15 3 94
9 I'. Cranmuarpana, 7 16,3 | 26,7 6 Paznonamnp. | acd. | 18 2 86
10 | 3amopoxckoe Illocce, 311 60 38 6 Pazuonamp. | ach. | 18 3 85
11 | Habepexxnas 3aBoxckas, 11 35 55 8 Paznonanp. | acd. | 30 3 6
12 I'. IIpaBasi, 51 32 35 8 Paznonamp. | ach. | 16 4 90

bnarogaps BuneochéMKe, CHHXPOHHOM H3MEPEHHIO YPOBHEH 3ByKOBOIO JaBJICHUS, BIIOCIEICTBUI
Obul ompenenéH KOJNMYECTBEHHBIH COCTaB aBTOMOOMJIEH B IIOTOKE, YTO JAajl0 BO3MOXKHOCTb
TEOPETHYECKOI0 IOACYETa HMHTEHCUBHOCTH aKyCTHYeCKuX wu3iayuarened. KadecTBeHHBIN cocTaB
MOTOKA TaKke ObUT onpeaenéH, 4 TPyNbl TpaHCIOPTa ObUTH BhIEIEHBI (1 — IerKOBbIe aBTOMOOMIIH 10
3,5 T; 2 — Tpy30BBIE aBTOMOOWIIM Maccoil 10 5 T; 3 — Tpy30Bble aBTOMOOMIM Maccoit ot 5 mo 12 T;
4 — TpamBan).
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Ucnonw3ys popmyny (1) METOAMKH, BRIYHCIMIN YPOBHH 3BYKOBOTO JIaBICHHS Ha KOHTPOJIBHBIX
Toukax. KomnudecTBo KakIoro BHUIA TPAHCIOPTHBIX €IUHUII ITOJACYUTHIBAIHA OTACIHHO U 3aHOCHIIM B
TaONUITy, B pe3yJbTaTe Yero B MOTOKE BO3MOXXHO OBUIO BBIACITUTH YETHIPE TPYIIIBI TPAHCIIOPTHBIX
CPENCTB, OTACIBHO OIMPEACIUTh CKOPOCTh M MHTEHCHBHOCTh KaxJOH rpymmbl. CKOPOCTh KaXKIOTO
BUJIa TPAHCIIOPTA B IIOTOKE ObLIa BRIYHCIICHA IO (popmyie:

yr =32 )

tt

rae S, — pukcupoBaHHOE paccTOsHHUE, MPEOAOJIeBaeMOe KOHKPETHONW E€IMHUIICH TpaHCHOpTa 3a
(hUKCUPOBAHHOE BpPEeMS; £, — PUKCHPOBAHHOE BPEMSI.

3Hasi CpPEeJHIOI0 CKOPOCTh KaXIOTO BHUJAA TPAHCIOPTa B TMOTOKE, MOXXHO OBUIO OMNpPEACTHTH
NPUBEACHHYIO CKOPOCTH BCETo MoToKa. [lomydyeHHbIe 3HaYCHNS 3aHECEHBI B TaOJIHIIBL.

VHTeHCHBHOCTD NOTOKA ObLIA ONpeneieHa MyTeM MOJICUETa KOJIMYEeCTBA TPAHCIIOPTHBIX CPEICTB,
MPOE3KAIOMUX MUMO H3MEPHTEIHLHOTO IPHOO0pa 32 GUKCUPOBAHHYIO SAMHUILY BpEMEHH 110 POopMyJIie:

nr
Nt = P (3)

I€ Ny — KOJWUYECTBO TPAHCHOPTHBIX CPEICTB, OTHECEHHBIX K ONHOM M3 YETBIPEX KAaTErOpHH,
MPOE3KAIOMUX MUMO H3MEPUTEIBHOTO MUKPO(OHA 33 €IMHUILY BPEMEHH.

3Hasi CpeAHIO0 MHTEHCHUBHOCTH JBMKEHMS Ka)KJOTO BHJA TPAHCIOpPTa B MOTOKE, ONpPENEIHIN
IIPUBEJICHHYI0O MHTCHCUBHOCTH JIBIKEHHs. VMes M3BECTHBIE BENMYMHBI NPHUBENCHHOW CKOPOCTH H
WHTEHCHBHOCTH TIOTOKA, IIOJyYWJIM CPEIHIOID CKOPOCTh IMOTOKa V, KMm/dac. 3areM MOJydyusin
pacu€THOE 3HAUEHUE YPOBHSA 3ByKa B PACYETHOM TOUKE L 454 pacu-

Pe3ynpTaThl TEOpETHYECKUX PACUETOB OXKHUIAEMOTO YPOBHS 3ByKa Ha aBTOMOOMJIBHBIX IOPOTax
ropoa 3aHeCCHBI B TAOIHUITY 2.

CHHXpPOHHO BUAEOCHEMKE NMPOBOAMINCEH 3aMePHI ¢ MoMollsio IrymoMmepa «OkraBa 101-AM». B
pe3yibTaTe 3TOro OBUIM TONYyYEHBl pealibHble 3HA4YCHUS YPOBHS 3BYKOBOTO JAaBJICHHUS Ha
UCCIIEyEMOM y4acTKe JOPOTH.

Tabruya 2
Cpasnenue @euduH dKEUBAIEHMHO20 YPOBHS 38YKd, NOJIYYEHHbIX PACYEMHBIM U HAMYPHLIM
cnocobamu
HHTEHCHBHOCTD Cpennsas
MecTtopacnonoxxeHue N
KOHTPOJTHHOI TOUKH IIOTOKA aBTOMOOMIIEH | CKOPOCTb MOTOKA | L o4 pacy | L oxusmep | AL
N (3xum./q) V (xm/9)
ya. Jlyrosckas, 245 396 58,7 66,8 65,0 1,8
yia. Aptéma, 69a 480 63,7 71,2 68,2 3,0
yi. K. JIubkuexra, 24 876 51,1 73,7 71,4 2,3
yi. ScaomomnstacKas, 10 480 71,7 70,8 66,0 4.8
ya. Jleaunrpazackas, 58 588 52,0 67,7 66,4 1,3
mp. ["arapuna, 36 1884 78,3 76,3 71,0 5,3
yu. lmuara, 7a 1632 40,7 73,1 66,4 6,7
Jonerkoe mocce, 414 2412 485 70,4 73,2 2,8
yia. 'epoeB Cranunrpazna, 7 2168 35,2 68,9 71,2 2,3
3anoposxckoe mocce, 311 920 59,3 69,1 72,2 3,2
yi. Habepexxnas 3aBonckas, 11 2556 84,4 78,1 72,6 5.5
mp. uMm. ra3. [lpasasl, 51 4212 79,0 80,4 74,5 59

BoiBoa. Ilpu cpaBHeHMM 3HAUEHHM pPacyETHOrO M H3MEPEHHOTO YPOBHEH 3BYKa CTaHOBHUTCS
OUYEBUIHBIM, YTO B CiIy4ae NpUMEHEHHsS (OPMYIBI METOAMKH IMPOUCXOAHUT 3aBBIIICHHE pPeaTbHBIX
3HaueHW B cpegHeM Ha 3,7 %. OTOT (akT CBs3aH C Pa3NUYUAMU B IIyMOBBIX XapaKTEPHCTHUKAX
COBpEMEHHBIX aBTOMOOWJIEH M TeX, YTO IKCIuTyaTHpoBanuchk 30 et Hazaj. JoposkHO-TpaHCIOpTHAS
CeTh TpeTepresia 3HAYWTEIbHBbIE M3MEHEHHUS 32 JTOT IMPOMEXYTOK BPEMEHHU: HaOIomaercs pocCT
WHTCHCHBHOCTH TIOTOKa Ha (POHE CHIDKEHHS CKOPOCTH Ha YpOaHW3HPOBAHHBIX TEPPHUTOPHSIX;
TEOMETPUIECKUEC M KAa4ECTBEHHBIC MMapaMeTPhl YIIMYHO-TOPOKHON CETH OTIMYAIOTCS OT CTAphIX; MapK
aBTOMOOWJICH, TpOWIs 4Yepe3 TOABl MOJCPHU3AIMH, TAaKKE MPHOOPEN WHBIE KaYeCTBCHHBIC
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XapaKTepUCTHKH. B yacTHOCTH, NHIyMOBBIE TMOKa3aTeNd EAMHUYHOTO TPAHCIOPTHOTO CPEACTBa
CHH3WIINCH, a O0Iee KOJIMYECTBO CIMHUII TPAaHCIOpTa BO3pocio. TakuMm 00pa3oM, HCIOIb30BaHHE
CTapoi METONUKH /IS pacyéTa SKBHBAJIEHTHOTO YPOBHS 3BYKa HE SBISETCS IenecooOpa3HbM. CTouT
BOIPOC O MOJIEPHU3AIIMA METOAMKH H3MEPECHUS M TPOTHO3WPOBAHUS aKyCTHYECKOW CHTyallMd Ha
TEPPUTOPHH TOPOJCKOW 3acTpoliku. B HameM Beke MHTEHCHBHO Pa3BUBAIOLIMXCS KOMITBIOTEPHBIX
TEXHOJIOTHH CTPEMHTENIBHO ITPOMCXOMUT MOBBIIICHHE TOYHOCTH OOOPYHOBAaHHS, B TOM YHCIE H
npubopoB A u3MepeHus Iryma. [loatomy pacuéTHbIE MeTo HEoOXoAMMO OOHOBIATH Onaromaps
BO3MOKHOCTSIM COBPEMEHHOH armnaparyphl.
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SUMMARY

Problem statement. Correct detecting of the equivalent loudness level caused by moving vehicle
flow is a serious problem nowadays. It is a questionable task because the most recent investigations in
this field of science were held thirty years ago and they need to be modernized.

Analyzing of the resent research. Attempts to produce a mathematical theory of traffic flow date
back to the 1920s, when Frank Knight first produced an analysis of traffic equilibrium, which was
refined into Wardrop's first and second principles of equilibrium in 1952.

A lot of scientists all over the world such as R. Kartabaev, V. Syl'yanov, F. Kheyta, D. Dryu et al.
were working on the problem of the equivalent loudness level calculation. However, their research
was being conducted long ago. In the modern world the new model for the traffic noise calculation is
required.

Research objective. The aim of the article is to describe the natural investigation of traffic noise
calculation and to show that the base formula went outdate.

Conclusions. Comparing the results of calculated and measured equivalent loudness levels makes
evident that in case of using the base formula the results are 3,7 % overrated. This fact is connected
with the difference between noise characteristics of modern cars and ones used thirty years ago. Road
traffic system has changed significantly during this period of time: the traffic flow intensity has grown
whereas the speed has reduced on the traffic area; geometrical and qualitative parameters of the traffic

11



Bicauk I[TJAFA

system differ from the old ones; a modernized car fleet has also gained different qualitative and
quantitative characteristics. In particular, noise indicators of the singular vehicle reduced, but the
general cars number increased. Thereby using the old method for equivalent loudness levels
calculation isn’t reasonable. There is a question of modernizing the calculation method. Nowadays
techniques is developing fast so that the equipment for the traffic noise detecting does.
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YK 519.21
HNCCIIEAOBAHUS BIIMAHUA XUMHYECKOI'O COCTABA UYI'YHHBIX
IMPOKATHBIX BAJIKOB HA UX MEXAHUYECKHWE CBOMCTBA

B. H. Boauyxk, k. m. H., 0oy.

Knrouesvle cnoea: npoxamuvle 6anKU, MeXAHUYECKUEe CEOUCMBA, XUMUYECKUNl COCMAS,
2UCMOSPAMMA, AHANU3, NPOSHO3

IMocTanoBka nmpodaemMsbl. BIXo] METAITyprUYecKOro KOMIUIEKca YKpauHbI Ha MEePCIIEKTHBHBIE
peiHKH Bocrounoit EBporibl, Asun 1 AGPUKYA HHATIHAPYET BBITYCK BRICOKOKAYECTBEHHOMN TIPOYKITHH
C 3aJlaHHBIMH CBOHCTBaMHU M KOHKYPEHTHOCIIOCOOHBIMHM IICHOBBIMH IIOKa3aTellsiMH. 1peOoBaHs
3aKa3udKa Ha IPOU3BOJCTBO METAJUIONPOAYKIIMM C TIOBBIIICHHBIMA IOKAa3aTeNsIMU KauyecTBa
WHUIMHAPYET Pa3BUTHE U pa3pabOTKy HOBBIX MOJXO/OB, MO3BOJISIONIUX B CXKATHIE CPOKH B 3aBOJICKUX
YCJIOBHSIX TIPOBOJUTH X KOHTPOJIb.

OneHka KayecTBa MACCHBHBIX METAJUIMUYECKUX OTJIMBOK, B YAaCTHOCTH, IPOKATHBIX BalKOB
MPEJCTaBIIIET COOOW CJIOXKHYKO 3aladyy B TEXHOJIOTHH WX TPOU3BOJCTBA, SBISIOLICHCS
MEePUOANYECKOM, MHOTOMApaMETPUUECKOH M MHOTOKPUTEpPUAJIBLHON, TJeé Ha KadecTBO BajKOB
OKa3bIBaCT BIMSHUE MHOXKECTBO MAapaMETPOB TEXHOJIOTHH, U Ta)Ke HE3HAUUTEITHFHOEC N3MECHECHUE YaCTU
13 HUX MOJKET MPUBECTH K 3HAYUTEIILHOMY U3MEHEHHIO X Ka4eCTBa.

AHajau3 JuTepaTtypsbl. McciaenoBanueM cocTaBa, CTPYKTYPBI U CBOHCTB MAacCCHUBHBIX UYTYHHBIX
OTJINBOK 3aHUMAaJIOCh MHOXXECTBO YYEHBIX. 3/7€Ch OTMETHM pPalOTHl CIEAYIOIIMX OTEYECTBCHHBIX
yuenblx 3a mocienuue 70 nmer: M.I. OxknoB, U.H. boraues, A.E. Kpusomees, K.II. bynun,
I0. H. Tapan-XoBuup, I'.U. Cuneman, A.A. XKyxoB, A.Il. UYeimax, B.3. Kyuosa,
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