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ITPO ®OPMYBAHHSA BOAOIIPUTOKY
A0 IMPOMEHEBHUX BOJAO3ABOPIB I IPEHAKIB B CKJIA/THUX
MMPUPOJHUX I TEXHOTEHHUX YMOBAX

Anomauisn. Posensnymo i npoananizogano OCHOGHI 2iOpaeniuHi napamempu, o
8NIUBAIOMb HA BHYMPIWHbOOPEHHY 2I0pasniky meyii 800u 6cepeduHi OpeH-
npomenie npu pobomi npomeHegux 80003abopis i OpeHaxicie. JJano pexomeHoayii
w000 BUKOPUCHAHHA CYYACHUX NONIMEPHUX Mamepianié npu npOeKmyeanHi ma
0y0i8HUYMET BKA3AHUX CNOPYO.

Knrouosi cnosa: 60003a0ip, openasic, 6HympiuHb00penHa 2iopasiixa, 2iopasniuni
napamempu, OpeHU-npoMeHi, Piibmpu.

[Ipu mpoBeAcHHI 3aXOJiB LIO0 3aXHCTYy TEPUTOPINA Ta 3eMEJb Bij MiATOIUICHHS,
oprasizarii Bogo3a0e3neveHHs 3a paxXyHOK MiJ3eMHUX BOJ 1 T. iH. IIHPOKO 3aCTO-
COBYIOTBHCSI BEPTHKAIIbHI CBEP/JIOBIHH Ta TOPU3OHTANIBHI IpeHaxi. Metoan po3pa-
XYHKIB BOJIOTIPUTOKY JI0 TaKHX CIOPYH IOCHTH JCTAIBFHO BHCBITJIEHI B OaraTbox
HAyKOBUX BHJAHHSX, MOCIOHMKAaX Ta MPaKTUYHHMX pPEeKOMeHIauisx. PazoM 3 Tum,
B 3aJIEKHOCTI BiJl KOHKPETHUX HPUPOAHUX 1 TEXHOI'€HHHX YMOB, BUKOPHCTAHHS
BEPTUKAIBHUX Ta TOPU3OHTAIBHUX BOJ03a00DIB 1 APEHAXKIB MOKE BHSIBUTHCS Ma-
noe(eKTUBHUM, HAMPHKIIAJI, IIPH IPEeHYBaHHI CIIAOONMPOHUKHUX IPYHTIB, B YMOBax
IIUTBHOT 3a0yI0BH, OpraHi3alii BOAOBIAOOPY i3 OE3HAMPHUX MAaJIOTIOTYHHUX BO-
JIOHOCHUX TOPU3O0HTIB 1 T. iH. Y TaKUX BUMAJKaX JOCUTh NPOIYKTHUBHUM € BUKOPH-
CTaHHS TIPOMEHEBHUX B0OJ03a00piB 1 ApeHaxiB. [IopiBHAIBHI XapaKTEPUCTUKU Pi3-
HUX THUMIB ApPEHaXiB, BKIOYAIOYH MTPOMEHEBi, HaBEJEHI, HAPHUKIAL, ¥ poboTax
[1, 2, 10]. Cxix BiamiTUTH, 110 B OLTBIIOCTI PO3paxyHKIB (imbTpalii 10 rOpU30H-
TaJbHUX BOA03a00PiB 1 ApeHaXIB BEJIMYHHA MPUTOKY (BIATOKY) TIO JOBXKHHI JIPEH,
SIK 1 1HIII TiApaBIivHI TapaMeTpH, IPUIMAIOThCS HE3MIHHAMH, 1 TOMY B I[UX BHIIa-
JIKaX HEBpaxXyBaHHS TipaBIivYHOIO PO3paxyHKY BOIM BCEPEIMHI APEH, 5K MPaBU-
JI0, HE JIO3BOJISIE OTPUMYBATH HaJiliHI pe3yabTaTH PO3PaxXyHKIB, XO4a B ACIKHX
BUIMAJIKAX, & came, NIPY He3HAYHHUX BEJIMYMHAX MPUTOKY 1 1HIINX, BIUTUB TeUil BOIH
BCepeauHi ApeH OyJie He3HAYHUM, 1 HUM MOXKHA 3HEXTYBaTH. SIK MoKaszaliu pe3yiib-
TaTH AOCIIfIB, B OUTBII CKIagHUX (DINbTpaliiHUX cXeMaxX MPUTOKY 0 IMiJ3eMHHX
TOPH30HTAJIBHUX CIIOPYJ HaAilHI pe3ylbTaTh po3paxyHKiB (uUILTpaliifHOTO TpH-
TOKY JI0 IPEHH MOXXYTh OyTH OflepKaHi TIJIbKW MPH BpaxyBaHHI TipaBIiKk Tedil
BOAM BcepeauHi apeHd [3, 5, 17, 18]. Tomy oxepxaHni 3a MeTo/IoM (inbTpariitHux
OTOpiB METOJM (UIBTPAIIfHOTO PO3paXxyHKY MPOMEHEBUX BOJ03a00piB (IpeHa-
XiB), IKI OCHOBaHI Ha PIBHOMIPHOMY pO3MOJiTI iIHTEHCHBHOCTI MPHUTOKY Y3I0BXK
IpeH, NoTpeOyIOTh MPOBEACHHS JOJATKOBOIO HAYKOBOTO OOIPYHTYBaHHSI.

[Ipu BpaxyBaHHI Tedii MOTOKY BCEPEIUHI JPECH-TIPOMEHIB BaXXIUBUMH Iapa-
MeTpaMH SBISIOThCs KoedilienTu rigpapiiuaux onopis 4 i C. Bigomo, 1o 38's-
30K MIXK [IMMH KOe(iI[lEHTaMH BU3HAYAETHCS 3AJICIKHICTIO:

C=.8g/1. (1)
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VY mioMy XapakTep pexuMy Tedii piIuHN B TPpyOax BHU3HAYAETHCS UUCIAMHU

PefiHonbaca 1 BiAHOCHOIO MIOPCTKICTIO 4 — f(Re A). Sk nokasamn icHyI04i Jocii-
d

JkeHHs, koedimienr A B TpyOax 3 MpUEIHAHHAM BUTpAT Oy/e OLIbIINM, HiX MpH
3BHYAfHOMY PIBHOMIPHOMY PYCI PiTUHHM, 1 TOMY B 3arajlbHOMY BHIAIKy HOTO MO-
JKHA BU3HAYATH 33 HACTYITHOO (OPMYJIOHO:

Jo =k, @

ne o >1 i 3anekuTh BiJ IHTEHCMBHOCTI MPOTIKAHHA PiIMHU IO JOBXKUHI JPEHHU-
npomens, 4 — KoedillieHT onopy (TepTs) B yMOBax PiBHOMIPHOTO PyXy BOJH MPH
OJITHAaKOBHX 3HAuUCHHsX uucia Re B kiHIi TpyOu. 30kpema, 3a AaHUMU podoTH [7]
JUIsl BU3HAUCHHS Koe(illieHTa (¢ TPOMOHYEThCS Taka HAOIMKeHA 3aJIeKHICTh!

a=46-0.7lgnRe, (3)

nen=f M , Za)n — miota nepdopariii B apeHaxHii Tpy6i [7]. Dopmyina (3)
@

Moke OyTu Bukopucrana npu Ig(nRe) =1.6—5.2. V niteparypi HaBeleHi i iHImi

3aJISKHOCTI ISl BU3HAUCHHS napamerpa « . Tak, B po6ori [8] 3HaueHHs Koedimie-
HTa (¢ Ha MiJCTaBi MPOBEACHUX IOCIIAIB PEKOMEHIYETCS MPUIUMATU B 3aJICHKHOC-

2
w

a=11npuf=15 a =1mpu f > 2.

Ti Big ckBaxkHocti f = ,acame @ = 1,5mpuf=0,5, a =13 mpuf=10;

V cnenianbhiit miteparypi [1, 2, 6, 9, 10] nns Busnavenus koedimientie A i
C naBeneHo 6arato 3aleXHOCTEN, SKi BpaXOBYIOTh MaTepial JpeHakHUX TPyO, ix
HIOPCTKICTh, THN Tepdopallii i iHIKUX OTBOPIB IS MPOIYCKY (PiIbTpamiifHUX BOJ
ta iH. Tak, A8 rIagKux Kpyriaux TpyO NpH JaMiHAPHOMY PEKUMI TEOPETHYHUM
[UISIXOM OTPUMAHO 3aJIeXKHICTh BUIY:

64
1=, (4)
Re

3HaYHMH BIUTMB HA PEXUM Tedii B TpyOl Ma€e HasBHICTh IIOPCTKOCTI BUCOTOIO A .

Jiist TiApaBIivHAX THAIKAX TPYO, KOJM IOPCTKICTh HE BILJTHBAE [Re glod],

€K6 .

U1 BU3Ha4YeHHs koedinienta A npomnoHyerhes Bigoma Gpopmyna Bnasiyca:

1=0,3164Re%%®. (5)

Konn mopcTkicTh BIjMBae Ha TEWir0 BOAM B TPyOax (Re ~500 ), JUIsS BU3HA-

eKé.

yenns koedimienTa A npononyerscs Gpopmyna b.J1. lludpincona:
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0,25
A ,
A =0.1] Zexs. , 6
2o ©
d

Y wmexax 500— >Re> 10i MIPOIIOHYETHCST  PO3paxyHKoBa opmyma

A Jl. AnpTinys, sKa Ma€ BUTIISI:

0,25
A 4\
2=04]Bem 04} (7
d Re
Binbi 3aransHa Gopmysia Juis BusHayeHHs Koediienta 4 B bOMY BHIAIKY Mae
BUTJISIL:
1 ad d

—==Clg——=Clg—+b, 8
\/Z g Aek@. g AeKe. " ( )

ne mo Ipanmmo-Hikypamse a = 3.1, b = 1.4, C = 2.0, mo A.JI. Anprmymo a = 10,
b=1.8,C=1.8,mo A.B. TerutoBy a = 8.24, b = 1.65, C = 1.8, a no L.®. ®deopoBy

a =342, b =107 C = 2.0. Uncnosi 3Ha4eHHs €KBiBaJEHTHOI MIOPCTKOCTI A,

JIs pisHUX TpyO 1 KaHaiB i rpadiku 1ud BU3HAueHHA Koedimienta A HaBeneHi
B JI0BigHHKY [9].

VY 3anexHOCTI Bi MaTepiany TpyO MPOMOHYIOTHCS HACTYITHI (OPMYIH A1l BH-
3HaueHHs Koedimienra A .

st kepaMidHUX TPYO

A =Re™®/7250. 9)
1 A 2,51

I _2 I eK8. + - . 10

Ja g[syd ReA j (10
Jyig tactMacoBux TPYO
2 =0,288/Re%??° =0,01344/(d -V )***, (11)
0,318 . :
= PO (i3 mostieTHIICHY), (12)
d 0,22
2 =(0,386-0,0028d {5} (momiBiHiTXTOpH ), (13)

ne Q — Butpara, n/c; d — BHyTpimmHiil JiameTp TPyO, AM.
Hns Tpy0 3 IHmIMX MarepialniB BHKOPUCTOBYETbCA Bioma Qopmyina
®.A. lleenesa [9]:
A=b(d+a/N)d™, (14)

1e 3Ha4deHHs a, b, n i m 3anexats Big mMarepiany TpyO i npuiiMaroThCs 3 TadIHLi 1.
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Tabnui 1 — 3naueHns mapamerpis a, b, nim

Mamepian mpyo a b n M
Hogi cranbhi 0.684 0.0159 0.226 0.226
Hosi yaByHHI 2.36 0.0144 0.284 0.284
He HOBI cTanpHi 1 9aBYHHI
upu V >1.2u/c 0 0.021 0.3 0.3
npu V <1.2 mfc 0.867 0.0179 0.3 0.3
A3zbecTorieMeHTHI 3.51 0.011 0.19 0.19

JIst 3a1i300€ TOHHUX HAMpHUX TPyO 3HAa4YeHHs @, b, N 1 M Taki *, K i 1 a3-
OeCTOIIEMEHTHUX TPYO, a 3HaueHHs b 30ibIIyeThest HabmmKeHo B 1,45 pasa [9].

B imxeHepHHX po3paxyHKax TiAPaBIiYHUX OMOPIB BUKOPHCTOBYIOTH TaKOX
TaKWii TTOKa3HHUK, SK MOJIYJIb TUTOMOTO OTOpY A, SIKHH 3B'SI3aHUM 3 KoedillieHTOM

TepTs A i Momynem Butpatn K HacTymHOIO 3aI€XKHICTIO:
1
A=8/1/(g7z2d5)=K2. (15)

3nauenns A, A i K g He HOBUX CTalbHMX i YaBYHHUX TPYO BUPAXOBYHOTh-
cs 3a popMyTIaMu:

A=KL, A=KA, K=nK_, (16)

e A, A i K,,n 6epyrscsa i3 Tabmums 3.4 i 3.5, HaBeenux B [9)].
3nauenus A, A i K s HOBHX CTalmbHHUX i 4aByHHHX TpyO, a Takoxk azdec-

TOIIEMEHTHUX, MJIACTUKOBUX, KePaMiUuHUX, CKISHUX 1 3a1i300€TOHHUX TPyO BUpa-
XOBYIOThCS 32 POPMYJIaMH:

A=K, A=KA, K=nK, 17)

JIe 3HAYEHHSA Kl, n i 11, Ap Kl npuiiMaroThes 3a Tabmuisamu 3.6 1 3.7, HaBene-

uumu B [9]. 3a3HaunMoO, 110 /IS HOBUX CTAJIEBHX i YaByHHHX TPYO mapamerpu A
BIIMOBIHO mpuiimMaroThes [9]:

A.=0.851d"°""A_, (18)
A, =0.97d%°"°A,. (19)

Omnip npoMHUCIIOBHX TPYO 3 PI3HUX MarepiamiB i B Pi3HUX yMOBaX EKCILTyaTarlii
B IIPAKTUYHHUX PO3PaxyHKax MPOINOHY€EThCs BUpaxoByBaTH 3a Gopmyinoro JI. Tenakca
13 IBOMa MapaMeTpaMH IOPCTKOCTI, SIKi HaBeeHi B [9].

Y po6oTti [6] HABOAATHCS PE3yJIbTATH JAOCTIKEHD T1IpaBIidYHUX OMOPIB B TaK
3BaHUX rO()POBaHUX IPEHAKHUX TPyOax, pi3Hi KOHCTPYKILII SIKMX IIUPOKO BUKOPH-
CTOBYIOTHCSI B MENIOPATUBHIM MpPaKTHLi, a TAKOXX HABOAATHCS PEKOMEHIALii Ui
BU3HAYEHHS TiPaBIiYHUX TMapaMmeTpiB IUX TPyO, B TOMY YHCII, 1 TiApaBIiYHUAX
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OTIOPiB, 3 BPaXyBaHHIM iX KOHCTPYKTUBHUX OCOOJIMBOCTEH 1 YMOB BTIKaHHS B HUX
(dbimpTparitnux BoJI.
B okpemux BuUmagkax Juisi BU3HAYCHHS TiJAPaBIIYHOTO OMOPY BHUKOPUCTOBY-

10Th Bigomuii koedinient Llesi — C, axuii 38'13anHuii 3 koedinicHToM A 3amexHic-
10 (1). Jns BuszHauenns xoedimienta [le3i C B kBagpaTudHid 00JacTi omopy

(h~V?) npononyerscs Binoma dopmyma M.M. ITaBIoBCEKOTO:
C~RY/n, (20)

ne R —rimpasmivunuii pagiyc, M; N — KOeDII[iEHT MIOPCTKOCTI.

y=25vn -013-0,75VR(vn - 010} (21)

Ha nipakTwili BUKOPHCTOBYIOTh OJIMH i3 CIIPOIIICHUX BapiaHTiB opMy.au (21), a came:
y=15J/n  mpu R<Llm, (22)
y=13/n  mm R>1u (23)

1 1
I[pu Yy :E onepxxyeMo Bimomy ¢dopmyrnry ManHiHTa, a ipu Y =g — dopmymny

dopxrelimepa.
Mot BusHadenHss C B ymMOBax TypOyNCHTHOI Tedii NPOIOHYEThCS (opmyIia
A Jl. Anprmyns i L1, Arpockina [9]:

C=25 % , (24)
(80n)’ + ——=
Ri
1
C==+17.72lgR. (25)
n

[Iupoko 3acTocoByeThCs Bijoma hopmyiia bazeHa:

c__ 8 8
1+y/JR 1+2y/Jd’

(26)

ne ¥ — Koe(ilieHT MLOoPCTKOCTI (7/ ~ 0,27).
st rorapauX TpyO MOXkHA pekoMeHayBath Gopmymy Kyrrepa [9 ].

B ymoBax 6e3nanipHoi Tedii B TpyOax i mepexinHoi obnacti onopy M.M. ®e-
JIOpOB 3aIPOIIOHYBAB HACTYNHY (HOPMYIY:

A a
W =C+/R =-41 a4 %2 | [20R: (27)
g(13,68R Rej g

Jie eKBIBAJICHTHA XKOPCTKICTh A, 1 KoedilieHT @, BU3HAYAIOTHCA i3 TAOI. 2.
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Tabmus 2 — 3navenns A, 1 &, s popmynu Denoposa

pr6u Aexe. > MM az
A30ecTolleMeHTHI 0,6 73
Kepamiuni 1,35 90
Beronni Ta 3a1i300eTOHHI 2 100

MeTtoauka BU3HAYCHHS TiApaBiIidHOro pamiycy R mis GesnamipHux TpyO Ha-
BeJicHa B Oarathox po0oTax, 30kpema, B [9, 11].

Criz BiIMITHTH, IO 3aJI€KHOCTI T BU3HaueHHS Koedimienrta Ile3i C, 3a Bu-
HATKOM (popMyIH A7l KBaJpaTHYHOI 001acTi onopy, He 3aBKAH JAI0Th MO3UTUBHI
pe3yabpTaTi. Y TpyOax TOpPHU30HTAIBHOTO APEHaXy AOCHTh YacTO KBaJPaTUUHHUM
3aKOH OTIOPY HE BUTPUMYETHCS, 1 B I[bOMY BHUIIAJIKy HPU PO3paxyHKaX TiApaBiid-
HOTO OIOpY MOTPiOHO BpaxoByBaTH 4yucio Re, To6to, mpuitmMaT KoeimieHT TepTs
A, Ipu BU3HAYEHHI SKOTO B OLIBIIOCTI HaBeAeHUX (OpMyI 4uciIoM Re BpaxoBy-
€THCS. MOXKITUBUH PEXHM TEYii MOTOKY B ApeHaXXHUX TpyOax. HaBeneHi 3anexxHOCTI
Ta PEeKOMEHalii 3 BU3HaueHHS Koe(ilicHTa A NepeBa)XHO BiANOBINAIOTH PyXy
pPiIOVHE B HaMipHUX TPyOax 3 MOCTIHOIO BUTPATOIO MO JOBXHUHI TPyOH, TOOTO HE
BPaxOBYIOTh 3MiHHHH XapaKkTep BUTpPAT 3a paXyHOK MPUEIHAHHS PiMHU 4Yepe3 pi-
3HI OTBOpPH. SIK 3a3Ha4ajOCh BUINE, B ACSKIN Mipi 32 paxyHOK koe(illieHTa & MO-
’KHa BpaxyBaTH Koe(ilieHtH A Ui JpeHH 3 IPUEIHAHUMH MO ii JOBKHHI BUTpa-
TaMH.

VY 3B’A3Ky 3 BiJICYTHICTIO OLNBII HaAIHHUX PEKOMEHJAII MO0 BU3HAYCHHS
KoeillieHTa (¢ Ha MPaKTHULi NMPH BUKOHAHHI (iNbTpalifHUX PO3paxyHKiB s
BpaxyBaHHs BIUIMBY pi3HHX (PaKTOpiB, SKi BUHUKAIOTH O€3MOCEPEeTHBO B 30Hi Ape-
Haxky (B mepdopoBaniii TpyOi (iNBTPY 3a paXyHOK 3MiHH CTPYKTYypH IMOTOKY B
MpUIPEHHIH 30HI, TOPYIIEHHs JiHIHHOrO 3aKoHY (inmbTpamii i T. iH.), 3aCTOCOBY-
€TbCs 10JIATKOBHIA OIIIp 110 XapakTepy po3kputts miacta D, , sKkuil 10ga€ThCS 10

OCHOBHOT'O OIOPY SIK IOTIOBHEHHsI Ha HEAOCKOHANICTh ApeH @ . B npoMy BUMaAKy
NP BpaxyBaHHI Ti[paBIiuHUX BTPAT HAMOpPY BCEpEAWHI TPYyOW JOCTATHBHO MpPHH-
MaTu KoedimieHt teprs A .

V pobotax [3, 10-14] mis TpyO i ¢inbTpiB i3 pi3HUX MarepiaiiB i OTBOpIB
OZIep>KaHO peKOMeHIalil /Ui BU3HaYeHHs JonatkoBoro ornopy P, mepeBaxHo Ha

Mi/ICTaBi €KCIEPUMEHTAIBHUX JOCIIKEeHb. Y poboti [16] mis npoMeHeBux Tpy-
00¢iNbTpIB 13 TEpPOPOBAHMXK ITUIACTHKOBUX TPYO 3 BOJOKHUCTHM (PUTBTPOM Ofep-
JKaHI peKOMEHJAIII1 1M0/10 BU3HAYSHHS PO3MIipiB TOP, JOUITBHUX TapaMeTpiB mep-
¢opauii i gonmarkoBoro omopy @, , skuil B OLIBIIOCTI JOCIIPKEHHX BHIIaJKIB

cknanae neck 5—10%. Y pe3ynbTaTi HaBOAATHCS PEKOMEHAAIii MO0 OOIpyHTY-
BaHHsI KOHCTPYKIIil POMEHEBUX JPEHAXKIB JUISl TPOMHCIIOBOTO BIPOBAPKEHHSI.

MogentoBaHHS TiApaBlIikd HAIpHUX TPyOONPOBOIB 31 3MiHHOIO MAacolo i po-
3poOKy METOJIB PO3paxyHKy Takux TpyOOIpoBoiB po3risiHyTo B podori [15]. Ha
miZicTaBl MPOBENEHUX JOCIHI/PKEHb, 30KpeMa, il BHU3HAYEHHs BTpaAT HAIopy
B niep(opOBaHUX TPYOOIPOBOAAX, PEKOMEHIYEThCSI HACTYITHA 3aJIEKHICTh:

2
v
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ae Ui BU3HaueHHs koedimienta onopy & B poborax [8, 15] 3anpononoBano psin

BignoBigHUX popmyn. Kpim Toro, Mo>kHa TakoX CKOPHCTATHCh HaOIMKEHOIO pe-
komeHpamiero brill 2.04.02-84:

. w
_22 fzh. (28)
w

BaxiuBuM muTaHHSIM 1pu (GOpMYBaHHI MPHUTOKY IPYHTOBHX BOJ i BUTpar
MIPOMEHIB-IPEH € PO3pPaxyHOK BOAOMPHIMAIBHOI 37aTHOCTI IPEHAXHUX TPYyO, ¢i-
TeTpy 1 BGiapTpyrodoi obcumnku. Bigomo, mo BogompuiiManbHa TOBEPXHS APEHAXK-
HUX TPYO Ma€ BUIIIAA] CIIeHiaIbHUX BOAOIPUIIMAIbHUX OTBOPIB B CTiHKaX TpyO abo
3a30piB Ha CTUKaX TPyO. Y MepuioMy BHUIAAKY MPU MPOEKTYBAaHHI BOJOMPUHMAIb-
HOI TIOBepXHI HeoOXimHO BuOpatn (GopMmy i po3MipH OTBOPIB, BU3HAYUTH X KiJTb-
KICTh 1 CXeMy pO3TalllyBaHHS Ha TIOBEPXHI TpyOHW, B ApyroMy BUIIAJIKy OOIPYyHTO-
BY€ETHCS HEOOX1IHICTh BUKOPHCTAHHS 3a30PiB B SKOCTI BOAONPUIIMAaIbHUX OTBOPIB
1 BU3HAYAIOThCS iX po3mipu. Y pobortax [1, 2, 10-13] naBeneHi pekomeHaaliii i po-
3paxyHKH{ Pi3HUX OTBOPIB B 3aJI€KHOCTI BiJ Marepiaiy TpyO i TilpaBIidyHIX YMOB
ix mii. HaBomaThCs Takok peKoOMeHIaIlil mo/10 miaoopy ckiany GiieTpy, Akuii 00-
JAMITOBYEThCS 13 PI3HUX cUITydux MatepiaiiB. OcCTaHHIM 4YacOM MPOTIOHYETHCS
B AKOCTI MaTepiany GinbTpy BUKOPHCTOBYBATH IITYYHI MaTepiail y BUTISAL TOJIO-
THa 13 0a3aJbTOBUX, MOJIMEPHUX 1 IHIIUX BOJOKOH OKpeMo abo pa3oM 3 MillaHo-
rpaBiiiniuMu odcunkamu [4, 10-12, 16].
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