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JIKBIIALIS KOJIHHOCTI - 3ACIB TIABUILLIEHHS
JIOBIOBIYHOCTI JJOPOKHBOT'O OJISITY

3’scosano, wo npu cymicHitl Oii pyxy 8adxdcKux i 6a2amomicHux asmomooinie ma
NPUPOOHO-KIIMAMUYHUX — (DaKMOpié  HA  NOKPUMMAX — OOPOJICHIX — 0052I8  MOJICYMb
HaKonuuysamuco oegpexmu i deghopmayii, 0OHUM i3 81016 AKUX € KOIS.

Haseoeno xnacughixayiro  xoniti;  ¢axmopu, wo 6niuearomv HaA  MeXAHIZM
KONIEYMBOPEHHs;, MemoOu ma Npuiaou, sKi MOXCymsb OVMu 3acmoco8ani 0N 6UIHAYEHHS.
napamempis Koaitl;, Ccnocoou Jnikeioayii Ut NonepeodiCeHHss pPO36UMKY KOJNIUHOCMI HaA
ABMOMOOLILHUX 00PO2AX PI3HUX KAMe2Oopill I 3HAYEHHS.

Ob6rpynmosano, wo 011 8uO0py payioHaIbHO20 CNOCOOY bopomvbOU 3 KOMUHICMIO HA
00po2ax pi3HUX Kameeopiti i 3HAYEHHSA HeOOXIOHO pO32NAHYMU WUPOKUL CHEeKmp
KOHCMPYKMUBHUX MA MEXHOJNOIYHUX pilleHb, w0 003801Umb nidiopamu OnmumManbHull
Cnociob i HA0ACMb MOJNCIUBICINb NPOBEOCHHS NIIAHYBAHHS Ul Op2anizayii pooim 3 ii nikeioayii.

Knrouoei cnoea: xonisa, nnacmuuna deghopmayis, O0OPO#CHE NOKPUNMIAL.
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JMKBAJALUS KOJEXHOCTH - CHOCOB IIOBBILIEHWS
JIOJITOBEYHOCTHU JOPOKHOM OJEKIbI

Buviscneno, umo npu coemMecmuom 0eticmeuu OBUNCYWUXCA MAHCENbIX U MHOLOMECTNHBIX
asmomodunell, a makice NPUPOOHO-KIUMAMULECKUX (PAKMOPO8 HA NOKPLIMUAX OOPONHCHBIX
00exc0 Mo2ym HaKanaugamuvcs oeghekmuvl u Oedpopmayuu, OOHUM U3 BUOOE KOMOPbIX
ABAEMCS KOJESL.

Ilpusedeno kraccugurxayuio Koneu;, ¢Hakmopvl, KOmopvle GIUAIOM HA MeXAHUIM
KONeeoOpaso8anus;, Memoovl U Npudoopvl, Komopvie Mo2ym Oblmb UCNOIb308AHbL OIS
onpeodenenus napamempos Kojieu, Cnocoobl NUKEUOAYUU U NPeOYNpelCcOeHUs pa3eumus
KOJIeUHOCU HA A8MOMOOUTLHBIX 00P02AX PA3HBIX KAMe20pUll U 3HAYEHUS.

ObocHnosano, umo 011 6b100pA PAYUOHATILHO20 CNOCOOA OOPLOBL ¢ KOACUHOCHbIO HA
00p02ax pasuvlX Kameeopuil U 3HAYEHUs HeoOXO00UMO PACCMOMpPemb WUPOKULL CHeKmp
KOHCMPYKMUBHBIX U MEXHOJO02UYECKUX PeueHUll, 4mo No3601um 6bl0pamv ONnmuMAaibHblil
CnOCOO U ONpedenum 603MOACHOCMb NPOBEOEeHUs. NIAHUPOBAHUS U OP2AHU3AYUL pabom no ee
JUKBUOAYUU.

Knrwueswie cnosa: xones, niacmuieckas 0epopmayusi, 00pONCHOE NOKPbImue.
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ELIMINATION OF RUTTING AS A WAY
OF ENHACING THE ROAD PAVEMENT DURABILITY

Joint impact of heavy vehicles and multiseater cars movement and climatic factors may
result in the defects and deformations accumulation in the pavement. Rutting is one of them.

Asphalt road pavements make 85% of the total road network length. Intensive rut
Jormation on such pavements is currently included in the list of the most common problems
faced during the operation of highways.

Rutting occurs mostly on the highways with over speeding traffic, especially in the
speed ranks due to wear of the upper layer of pavement of the vehicles rolling lanes.

Joint action of various factors arising from the physical-chemical properties of road-
building materials, structural features of the pavement design, nature and mode of the load
application and vehicles speed influence the formation and the development of rutting on the
pavement .

Knowing the factors that influence the formation of one or another type of rutting, you
can influence them to reduce rutting. For example, in case of formation of abrasive rutting it
is possible to combat it by applying wear-resistant material or introducing administrative
measures including penalties for the use of studded tires beyond permissible season of
application. Furthermore, when planning the pavement repair including the placement of new
layers, it is recommended to use asphalt based on stone material with high characteristics of
abrasion and apply additional wearing courses.

Rut formation on the roads leads to a decrease in the effectiveness of financial
resources usage allocated to the road sector as this involves a need to carry out the road
pavement repair more often than required by regulations.

Also existing ways of dealing with colon are: modernization of the regulatory
framework (regulation of the wear of the asphalt, including wear coatings in the design of
pavement, correction of normative overhaul time) reduction of allowed masses of spikes and
anti-slip introduction of speed limits for cars on roads in the winter. The implementation of
these various measures will reduce the wear and tear of road surfaces and allow to get
significant savings on repairs of roads.

The article presents the classification of rutting; the factors affecting rutting formation
mechanism; methods and devices that can be used to determine the parameters of the ruts;
ways of rutting elimination and prevention of rutting formation on the roads of different
categories and importance.

To select a rational way of fighting the rutting on the roads of different categories and
importance, a wide range of constructive and technological solutions should be considered
that will allow choosing the best way and enable planning and organization of works on the
rutting elimination.

Keywords: rut, plastic deformation, road pavement.
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Beryn. IHTeHCHBHME PO3BHTOK KOJIWHOCTI Ha acasbTOOETOHHHX JIOPOKHIX
MOKPHUTTAX, YacTKa SKUX CKIagae mpuOim3Ho 85 % Bim 3araabHOr0 OOCSTY, HAa CHOTOAHI
BXOJWTHh JI0 TEpeiKy HaWOIbII IIHPOKOBIIOMHX MpoOJeM, IO 3yCTPIYarOThCA TIPHU
eKCIUTyaTallii aBTOMOOUIBHUX JOPIT.

AHaTIi3 ocTaHHIX JKepes aociailkeHb i mydaikaniii. KomeyrBoperHs BinOyBaeThcs
Ha aBTOMAriCTpasiX i3 MOHAJHOPMATUBHOIO IHTEHCUBHICTIO PyXy, OCOOJMBO B IIBHJIKICHUX
psAlax, YHACHiJIOK 3HOCY BEPXHBOTO IIapy MOKPHUTTS MO CMyrax HakaTy TpaHcmopty [1, 2].
Pe3ynbTaTi MOHITOPHUHTY CTaHy MOKPHUTTA Ha A0po3i Kuis — Oneca nmokazanu, 1Mo KoliiHICTh
CIIOCTEPITA€ThCA IO CMYrax MPOXO/KEHHS KOXXHOTO KoJjieca aBTOMOOUIS IO TOKPHUTTIO.
[Ipu ubomy micisg GaraTOKpaTHOrO MPUKIIAJaHHS HaBaHTAXXEHHS BiJl TPAHCIIOPTHUX 3ac00iB
10 OJIHOMY CIiAy MIMPHHA AePOPMOBAHOI TUISHKH TOPOKHBOTO MOKPUTTS 3HAXOIUTHCS B
niamas3oHi Bix 2,5 10 3 M npH 3aIMIIKOBIHM (PaKTHUHIN TOBIIUHI BEPXHBOTO LIAPY MOKPHUTTS B
MPOCTOPI MiXK KOJIEO BiT 2 10 5 CM.

BuaijieHHs1 He PO3B’SI3aHMX paHillle YACTHH 3arajbHoi npodjemMu. BuHuKHEHHS i
PO3BUTOK KOJIIEYTBOPEHHS HAa TOKPUTTI € HACTIJKOM BIUIMBY Ta CYMICHOI il pI3HHUX
¢dakTopiB, 0OyYMOBIEHUX (PI3UKO-XIMIYHUMH  BJIACTHBOCTSIMH  JIOPO’KHBO-OYHiBEbHUX
MaTepianxiB, 0COOJMBOCTSIMH KOHCTPYKTUBHOI OyIOBH JOPOKHBOTO OATY, XapaKTepoM i
PEKUMOM TPUKJIaIaHH HaBaHTAKEHHsI, IIBUJIKICTIO PyXy TPaHCHOPTHUX 3aco0iB [3, 4].

IlocranoBka 3aBaaHHs. Bu3HaueHHs mapaMmeTpiB Kouii, GakTopiB, M0 BIUIUBAIOTh Ha
il mosBY, Ta CrOCOOIB JIKBIAIlll € BAXKIIUBUM 1 aKTyalIbHUM 3aBJIaHHSM, PO3B’sI3aHHS SKOTO
JIO3BOJIUTH 3a0€3MEYUTH HOPMATHUBHI TPAHCIOPTHO-EKCIUTyaTalliifHl TMOKa3HUKH JOpIT 1
KOM(OPTHUH pyX aBTOTPAHCIIOPTY HE3AJEKHO Bif] TOPU POKY.

OcHoBHUIT MaTepiaJn i pe3yabTaT AocaixkeHHs. [[poBeneHe aHKeTyBaHHS 1YaCHUKIB
JIOPOKHBOTO PYXY ¥ Bi3yaJIbHE OOCTEKEHHSI aBTOMOOUTHHUX JOPIT TOKA3aIH, M0 KOsl iICHY€
MPaKTUYHO Ha BCIX KATETOPisiX IOPIT IeP>KaBHOTO 1 MICIIEBOTO 3HAYEHHS HE3aJICKHO BiJl TUITY
JIOPOXKHBOT'O OJIATY — KaMiTaJIbHOT 0, MOJIETTIIEHOT 0, epeXigHoro. [ THONHYU iCHYI0UMX KOJIiil B
OKpeMUX MicIsx gocsaraotsh 10 — 15 cm.

PesynbraTi HaTYpHUX IOCHIHKEHb O3BOJWIN C(POPMYBaTH OCHOBHI NPUYHMHHU TIOSBU
KOJIIHHOCTI Ha JOPOKHIX TOKPUTTSX [5]:

— MMiJIBUIIIEHI IHTEHCUBHICTH Ta MBUAKICTh PYXY TPAHCIIOPTHOTO MOTOKY;

— BUKOPHUCTAHHS IIUTIOBAHUX IIIHH;

— MOpPYILIEHHS HeCY4oi 3IaTHOCTI IMiJUIeTJINX IIapiB;

— IHTEHCHBHE YTBOPEHHS IUIACTHYHUX JeQopMaiiii y TOKpUTTIX (HAKOMUYCHHS
BEPTUKAJIBHUX 1 TOPU3OHTAIBHUX 3aJUIIKOBUX Jedopmalliii), 1o BigOyBaeTbcs B mepiof aii
BHUCOKHX JIITHIX TEMIIEPATYD;

— ((i3uuHi Ta TEXHOJOTIYHI HEIONIKM TIPYHTIB 3EMIITHOTO TIOJIOTHA, a caMme
NIepEe3BOJIOKEHHS, HEOTHOP1IHICTh, HEAOCTATHE a00 HEPIBHOMIpPHE YIIJIbHEHHS;

— BUKOPUCTAHHS B JIOPOKHBOMY OJs131 MAaJIOMIIIHMX MarepiagiB Ta MarepiajiB
MICI[EBOTO ITOXO/[)KCHHSI.

®dopmu mornepevHoro mpodiao MPoi3HOT YaCTHHH 3 KOJIisSIMA HaBe/IeH1 Ha puc. 1.

Cepenns nonepeyHa riuOUHa Kodmii Ay, , JOPIBHIOE CyMapHiil IIMOUHI KOJIiH 3 0JHOTO
OOKYy BiJ BiCl JOPOTH Z h, , IOAlNEHIN Ha KUIBbKICTh KOJIH iy
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Pucynok 1 — ®@opmu nonepeyHoro npogisiro npoizHoi YacTHHHU 3 KOJisIMHU:
1 — xoJ1is1 3HOCY, 3arTM0JICHHSI HA CMYTaxX HAKaTy;
2 — KoJ1isl IPOTUHY, 3HUKEHHSI HA CMYTaX HAKaTy;
3 — KoJ1ist 3cyBY, 3arJ1M0JICHHSI HA CMYTraxX HaKaTy 3 OAHMM rpedeHeM;
4 — KoJtis MpocaaKu, 3ar1U0JeHHs HA CMYrax HaKaTy
3 IPOCAAKOI0 0ijisl KPAalKM 10POKHbOT0 OJSATY}
S — KoJIis1 BUIIOPY, 3aryIM0JIEeHHSI HA CMYTax HaKaTy
3 IPOCiTAHHAM NOBEPXHI NPOI3HOI YaCTUHH

I'eomeTpuuHi po3mipu KoJlii MOXKHA BU3SHAYUTH 3TiHO 3 ii 00prcom (auB. puc. 2).

Pucynok 2 — O0puc koJii:
heé — BucOTa rpebfeHiB BUNOPY KOJIii; K — IIIMOMHA KOJTT;
| — mMpuHa BUMipIOBaHHS KOJIil; ¢ — MONMEPeYHU KYT 3ar1u0JJeHHs KOJTii

[Touarkom KoJii BBaKA€ThCS 3ariUOJCHHS TIUOMHOI O 5 MM, sIK€ IIOCTYIIOBO
301IBIIYETHCS IO CMY31 HaKaTy Ha MOBEPXHI JOPOKHBOTO MOKPHUTTS BITHOCHO J1e(hOpMOBaHOL
MOBEPXHi; 3aKIHYCHHSAM — 3arJUOJICHHS TJTUOMHOIO 10 5 MM, SIKE MOCTYIOBO 3MEHIITYEThCS Y
CMy3l HakaTy B HampsAMKYy pyXy Ha TOBEpXHI JOPOKHBOTO MOKPUTTS BiTHOCHO
HeZe(hOpMOBaHOT MOBEPXHI.

TpaHcnopTHO-eKCIUTyaTallilHU CTaH JOpPOTH 3a TJIMOMHOIO KOJIl OI[IHIOIOTH,
YpaxoBYIOUH CTYITiHb ii BILTUBY Ha Oe3meKky pyxy [6].

OrniHIOBaHHS EKCIUTyaTallifHOTO CTaHy AOPOKHBOTO MOKPHUTTSA 3a TIMOWHOIO KOuii i
BEJTMYMHOIO KyTa 3arIMOJIEHHS HaBeAeHO y Tabmutli 1.
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Tadoauus 1 — OuiHIOBAHHSA eKCITyaTaliifHOTO0 CTaHY I0POKHbOT0 MOKPUTTS

Hoge CraH iCHYI0UOT0 MOKPUTTS
[Mapametpu xomii MOKPUTTS | moOpuid | 3aT0BIiJIb- He3az0- KpUTHY-

HUIH BUILHHI HUIH
3arajgpHa IIIMONHA, MM 0 <10 11...20 21...35 >35
Cepenns nonepevyna
raIuOuHa, MM, 0-1 <8 9...18 19...30 >30
P CTaHJAPTHOMY
BIIXWJIEHH] 0 +1 +2 +5 +8
Cepennst mo310BKHS
raIuOuHa, MM, 0 <8 9...18 19...30 >30
P CTaHJAPTHOMY
BIIXWJIEHH] 0 +2 +2 +8 +8
ITonepeunuii KyT
3arauOJICHHS, TPal. 0 <10 11...20 21...35 >35

O1iHIOBaHHS CTYIEHS BIUIMBY TJTMOMHU KOJIT Ha OE3MEKy JOPOKHBOTO PyXy HaBEIEHO
y Tabmui 2.

Tabanns 2 — OuiHBaHHS CTyNeHs BILUIMBY KOJIII Ha 0e3leKy 10P0KHBOI0 PyXy

I'nmubuna Koumii, MM
Cryninp 6e3neku Koutii Kareropist aBTOMOOIIBHUX OPIT
[-1II IV, vV
be3neunnit no 10 no 20
Mano6e3neynnii 11-20 21-30
Heb6e3neunnii 21-35 31-45
Kputnunuit >35 >45

Jlnist BU3HAUEHHS CTiMKOCTI achanbTOOETOHHOTO MOKPUTTS A0 YTBOPEHHS PI3HUX BUJIIB
KOJIiii Oyno mpoBeeHO BUMPOOYBaHHS MaTepiany Ha KOJIMHICTH 3a JIOMOMOTO KOJICHOTO
HaBaHTAXXEHHsS Ha JUIMHII BUpoOHMYOro mojiroHy HamionamesHOro —aBialiiHOTO
YHIBEpCUTETY B M. ['ocTOMED.

Mertoro Takoro BUNpPOOyBaHHS OyJIO OTPUMaHHS MOPIBHSUIBHOT XapaKTEPUCTHUKU
noBeiHkK acanbTo0eToHy pizHuX TUIiB (ILIMA-15 1 rapsuuii aqpibHO3epHUCTHI TUTT «B»)
K HaOUTBII MOUIMPEHHX Ui BIAIITYBaHHS BEPXHBOIO ILIApPy JOPIT BHILUX KaTeropiil mpu
IpHKIIAJaHHI 6araTOKpaTHOIroO HaBaHTAXKEHHs IPH TemiepaTypi Big 25 no 30°C.

3pa3ku  acanbTOOETOHY 3aJaHOrO CKJIaxy Oyiad BIAIITOBAaHI Yy BHIVIAIl TUTUT
400x400x100 MM IIIAXOM YIIITLHEHHS CYMIIII B CTICI[iaTbHUX opMax Ha CEKTOPHOMY Ipeci
I1C-3C (puc. 3). MexaHi3M yIIIbHEHHS, IKHH BUKOPUCTOBYETHCS Ha LIbOMY IIPECi, CXOXKHUH 3
JIOPOXKXHIMU KOTKaMHU 1 J03BOJISIE OTPUMYBATH 3pa3KH 3 PIBHOIO MMOBEPXHEIO.

3aranpHUI BUIIIA BUIPOOYBaHb HABECHO Ha pHC. 4.

[uan xomic OyJIO0 BUKOPHUCTAHO IIWIIOBaHI 1 CTaHAAPTHI, TOMY IO YHUCICHHUMU
JOCITIJKEHHSIMU BCTaHOBJICHO 3HAYHUU HETaTUBHUI BIUIMB Ha 3HOCOCTIHKICTH MOKPUTTS
pizaux TumB mwmH. IBUakicTh pyxy Komic ckiamana 80 KM/ToJ BiJMOBIIHO J0 BUCHOBKIB
pSAAY JOCTITHUKIB, SIKi BBaXKAIOTh, M0 3HOC ac(abTOOCTOHHUX MOKPHUTTIB 3HAYHOIO MIpOIO
BU3HAYAETHCS CaMe€ IIBUAKICHUM PEKHMOM pPYyXy TPaHCIOPTHUX 3ac00iB 1 3HAXOIUTHCSA B
IPsIMiil 3aJIEKHOCTI BiJl IBUAKOCTI aBTOMOOLUISI, TITHECEHOI O APYroro CTYIEHS.

PesynpTaTu qocnimkeHs HaBeIeHI Ha puc. 5 — 6.
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a)

Pucynok 3 — 3agopmoBani 3pa3ku achajibTo0eTOHY:
a) npec cektopuuii IIC-3C; 06) ¢popma 3 ymiiibHeHHUM 3pa3KoM
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PucyHnok 5 — 3ajie:kHicTh 3HOCY MOKPUTTS Bil Macu mmmna

I3 puc. 5 BuIHO, 110 3a7I€XKHICTH 3HOCY acPaTbTOOCTOHHOTO MOKPUTTS Pi3HUX BUIB Ma€e
JTiHIMHAK XapakTep. Aje Macy muna HeoOX11HO 0OMEXUTH Baroo 110 2,18 T, ONTUMAIBHOIO €
Bara 1,7 — 1,9 1. Bigpm Baxkki munu mpu mBUAKOCTI 80 KM/Toa pi3Ko 301IBIIYIOTH 3HOC

MTOKPUTTSL.
3alie)KHICTh TAUOWHU KOJii 3HOCY BiJ KUJIBKOCTI MPOXOJIB KOJIeca JJIsi PI3HUX THIIIB

acanbToOCTOHY HaBEeIEHO HAa PUCYHKY O.
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Pucynok 6 — 3ajie:kHicTh rIIMOMHM KOJIii Bil KiJIbKOCTI mMpoxoaiB KoJjieca:
K0JIeCO 3 IIMMOBAHOI0 IIMHOI0 (Macom 1,8 r):
1 — rapsiumii ApioHO3epHUCTHI achanbTO0eTOH THIY «B»;
2 — me0eHeBo-MacTukOBHIl achanbTodeToH IIIMA-1S;
KO0JIECO i3 CTAaHAAPTHOI IIMHOIO:
3 — rapsiumnii ApiOHO3epHUCTHH achaabTO0eTOH THIY «B>»;
4 — me6eHeBo-MacTukoBHi acaabTodeTron LIIMA-15

PesynpTaT [OCHIDKEHb MIATBEPAWINM 3HAYHO BHIY 3HOCOCTIHKICTH IIeOCHEBO-
MacTUKOBOTO ac(agbTOOETOHY MOPIBHAHO 3 TPAAULIHHUM APIOHO3EPHUCTHM 1 MMOKA3aJH, 110
0OMEXEHHsI MacH ITUIa HaBITh IPH BUCOKUX HaBaHTaKeHHsIX (5000 mpoxomiB) 1 MIBUIKOCTIX
pyXy mpu3Bele A0 3MEHIIEHHS 3HOCY TMOKPHUTTA 1 30UIBIIEHHS CTPOKY CIYXKOM B
eKCIuTyaTaliiHux ymoBax [7, 8].

[cHyrounmMu crioco6amMu OOpOTHOM 3 KOJIIEYTBOPEHHSIM Ha JOPOrax €: MOJEpHi3alis
HOpPMATHBHOI 0a3u (HOPMYBaHHS BUMOT 1O 3HOCOCTIMKOCTI ac(aabTOOETOHIB, ypaxyBaHHS
3HOCY TOKPUTTIB TpPH TMPOEKTYBaHHI JOPOXKHIX OJISTiB, KOPEKTYBaHHSI HOPMAaTHBHHUX
MDKPEMOHTHHUX TEPMiHIB), 3SMEHIIIEHHS JO3BOJICHOI MAaCH IIUITIB TIPOTH KOB3aHHS Ta BBEICHHS
O0OMEXEeHHS IIBUAKOCTI JJIsi JIETKOBHX aBTOMOOWIIB Ha JOpOrax y 3UMOBHH TEpPioj] POKY.
Peanizariss koMIiekCy IIMX 3aXOJliB 3MEHIIUTh 3HOC JOPOXKHIX TOKPUTTIB 1 J03BOJHUTH
OTPUMATH 3HAUYHY EKOHOMIIO KOIITIB HA PEMOHTAX aBTOMOOUTBHUX JOPIT.

Ha ocHOBI pe3ynbTaTiB MpOBEIEHUX AOCIIHKEHb MOYKHA 3pOOUTH TaKi BACHOBKM:

1) Ha acdanbTOOETOHHOMY MOKPUTTI ICHYIOTH PI3HI THUIHM KOJiH, SIKi 3aJI€XKHO Bif
T€OMETPUYHUX TApaMETPiB 1 IITMOMHU BIUTMBAIOTH HAa 0€3MEKY TO0POKHBOTO PYXY;

2) KONINHICTh HEKOPCTKOTO JIOPOKHBOTO TOKPHUTTS BU3HAUAETHCA PAIOM (PaKTOPiB,
cepel SIKUX 3Ha4YHE MICIIE TTOCiIae 3HOC MaTepialy BEpXHBOTO APy IiJT 1€ TPAHCIIOPTHOTO
HABAaHTA)KCHHS,

3) BUKOPHCTAHHS IIUIOBAHUX IIMH 3HAYHO 30UTBIIYE 3HOC YJIAIITOBAHOTO MOKPUTTS
(HaBITBH 13 MEOEHEBO-MAaCTUKOBOTO ac(aibTOOETOHY);

4) 0OMeXeHHS MacH WM JI03BOJIMTH 3HU3UTH 3HOC MaTepiary HEXKOPCTKOTO MOKPUTTS
HaBiTh MPH 3HAYHUX MIBUAKOCTAX pyxy (80 km/roma) Ta mimBuiieHid iHTeHCHBHOCTI (5000
POXOJIiB);

5) cmoci® mikBimarmii KOJIMHOCTI BHOMPAETHCS HA OCHOBI PE3YNBTATIB OOCTEKEHHS
CTaHy JIOPOTH 3 ypaxyBaHHSM IHTEHCHBHOCTI, CKJIQAy pyxy, (iHAHCOBHX 1 MaTepiaibHO-
TEXHIYHUX MOXKJIMBOCTEH BUPOOHUYHUX ITiAPO3/ILITIB.
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