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Tnemumym 3eprosoco eocnodapcmea HAAH Yxpainu

Bugueno ennus pisnux cnocobie 0cHogHo20 00poOImKy epyumy nio COHAUHUK NPU GUKOPUCTAHHT
nOOIYHOI NPOOYKYII nonepeonura (03uma nueruYs) Ha OOHULL | NONCUBHULL PeXCUM YOPHO3EMY, 3a0Vp ‘-
HeHicmb nocigie ma ypoowcatiHicmes onitiHoi kyaemypu. OOIPYHMOBAHO OOYLIbHICMb 3ACMOCY8AHHSA
MinKo2o Oe3nonuyesoco 0OpoOIMKYy 3 MOUKU 30pY NIOGUWEHHS NPUOYMKOBOCMI | peHmabeibHOCmi
BUPOOHUYMEA HACIHHAL.

Knrouoei cnosa: 06pobimox epyHmy, COHAUHUK, NICIAXCHUBHI peumKU, 000pU6d, YpOoICatiHicmb,
npubymox.

XapakTepHUMHU O3HaKaMHU cydacHoro 3emiiepoocta Crenmy € oOMeXeHe 3aCTOCYBaHHS
N00-pUB, TOTIPIIEHHS CTPYKTYpH TIOCIBIB, IOCHJICHHS €PO3IMHUX TMPOLECIB, ITOCTYIOBa
Jierpajallisi 4op-HO3€eMiB 1 BTpaTa HUMM 3HA4YHOI YaCTUHU OpraHiuyHoi pedoBuHH. Lle 3ymoBito€e
HEOOXIiJHICTh 3MEH-IIEHHS 1 YHOPMYBaHHS JIii BCIX aHTPOIIOTC€HHUX YNHHHKIB, 30KpeMa IUISIXOM
3aMpoBA/KEHHSI TEXHOJIOTIH MIHIMaJIbHOTO OOpOOITKY TPYHTY 1 BUKOPHUCTAaHHS POCIHMHHUX
pemrok [1-3].

Hocnimkenns 3aidicHioBanu Brpogosxk 2005-2010 pp. y cranioHapHOMY MOJIEOBOMY
nocmi-fi [HCTUTYTY 3epHOBOTO TOCHOAApCTBA HA PIBHUHI B CIBO3MiHI KOPOTKOI poTamii: YHCTHit
nap — O3M-Ma MUICHUIS — COHSIIHUK. JIucTocTebnoBy Macy mnonepenHuKa MOApiOHIOBAIM 1
PIBHOMIPHO PO3-TIOIUISIIN TIO MOJIIO Mija yac 30upaHHs ypokato. OCHOBHUN 0OpOOITOK TpyHTY
miJ] COHSAIIHMK (michsi ABopa3oBoro auckyBaHHs bJ/IB-3) mpoBoaunu muiyrom I1JIH-4-35 Ha
rmbuny 20-22 cM Ta KyJlIb-THBATOPOM-PO3MyIIyBayeM IutockopizansHoro tuny KP-4,5 na 12—
14 cm. T'ibpua constiuauky Jla-piid. 3 MeTOr0 3HUIIEHHS Oyp sHIB BHOCHIIM T'PYHTOBHNA repOilu
xapHec (2,5 n/ra) Ta NpOBOAMIM KYJIbTHBAII0 MDKpS/ib. 3TITHO 3 pe3ysbTaTaMu IPYHTOBOIO
TECTYBaHHS J103a MiHepalbHUX N00puB ctaHoBuUNa N3gP30Ksp. [HIII enemMeHTH arpoTexHIKH —
3araJlbHOTIPHIHHSATI JIJIS1 CTEMOBOT 30HHU.

I'pyHT nocniAHOT AISHKY — YOPHO3EM 3BHUYAiHUI Ba)KKOCYTJIMHKOBUI 3 BMICTOM I'yMycCy
B mapi 0-30 cm — 4,2%, HiTpatHOTO a30Ty — 13,2, pyxomux crmonyk docdopy i kaiiro (3a Yu-
pukoBuM) —145 1 115 wmr/kr BiamoBigHo. Jliama3oH akTuBHOI Bojoru s mapy 0-150 cm
(rpaHMYHA MOJIHOBA BOJIOTOEMHICTH) — 240 MM.

IIpoBeneHUMH JTOCTIPKEHHSIMA BCTaHOBJIEHO, IO Iiepea CiBOOI OJiHHOI KyJIbTypH
3amacu MpOoAyKTUBHOI Bojoru B mapi 0—150 cm BapiroBanmu mo pokax Big 99 go 217 MM 1 B
cepeanbomy 3a 2005-2010 pp. cranoBuiau: mo opaHui — 183 MM, o MinKoMy G€3MOJIUIIEBOMY
00po0iTky — 180 mm. Pi3HuIS B MOKa3HUKax MK BaplaHTaMM HE IepeBHIlyBaja 5—7 MM 3a
M’SIKOi 3UMHM, MEPIOANYHUX BIJUIUT, HE3HAYHOTO MPOMEP3aHHs 1 IIBUIKOTO BiJTaBaHHS TPYHTY
(2005, 2009, 2010 pp.). Ilepe-Bara opaHku B 10AaTKOBOMY HAKONMUYEHH1 BOJIOTH CIIOCTEpIraiach
3a JOIIOBOi MOToJIM B OCiHHIN mepiox, mo nepeaysaB 2008 p., a TakoX B yMOBaX MOPO3HOI
CHDKHO1 3WMH, TMOBUIBHOTO 1 TPHU-Bajoro CHirotaHeHHs BecHOO (2006 p.); O€3MOIUIEBOTO
PO3MYIIyBaHHS — 32 HEZJ000PY CYMH OIAIiB 10 HOPMHU BIIPOAOBXK IPY/AHS — JIFOTOTO, BIZICYTHOCTI
CHITOBOTO MOKPHUBY 1 aKTMBHOIO BiTpo-Boro pexkxumy (2007 p.). IlizBumieHa akymymiasiTUBHA 1
BOJIOTr030€pekHa 37aTHICTh CTEPHHOBOTO ar-pooHy 3yMOBJIEHA MEHILIOIO IUIONIEI MOBEPXHI
BUIAPOBYBAHHS, HASBHICTIO 3aXHCHOIO €KpaHy 1 30epeXeHHSIM “ApeHakHOi  CHCTEMH,
copMoBaHoOi Micis BIIMUPAHHS KOPEHIB MONEPETHbOI KYJIbTYpH.

3a YacoBMl TMPOMDKOK BiJl CIBOM 1O HACTaHHS TIOBHOI CTHUTJIOCTI HACiHHS TOCIBU
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COHSIIIHUKY Yy OUIBIIOCTI BHIAAKIB MaiKe TMOBHICTIO BUKOPHUCTOBYBAJIM HasBHI 3amacu
ITPYHTOBOi BOJIOTH, OCOOJMBO Ha (HOHI BHECEHHS MiHepalbHUX 100puB. lle mosicHIOETHCS
010JI0T1YHUMH  OCOOJIM-BOCTSAMH POCIMH (HOTYXKHA KOpEHeBa CHCTEMa, 3HA4yHa JIMCTKOBA
MOBEPXHs, TPUBAJIUN BEreTa-MIMHUN TMepios]) Ta CKIAAHUMHU TiIPOTEPMIYHUMH YMOBaMU
(mocyxu, CyXOBii), 1110 MPU3BOJIMIIO 10 HETIPOJYKTUBHUX BTPAT BOJIOTH. KiIbKICTh BUKOPUCTAHOT
BOJIOTH 3 TPYHTY 3MIHIOBajach BIJAMO-BIHO 0 PIiBHA MPOAYKTHBHOCTI IIOCIBIB OJIIMHOI
KyJIbTypH: HaiOuTemi Oynu moka3sHukd (167 MM) MO OpaHIli NpU BUKOPHUCTAaHHI MOOIYHOT
nponykuii 1 BHeceHHI N3oP30Kszp, Halimenmn (147 MM) — npu MUIKOMY O€3IOJIMIICBOMY
00pobiTKy 6€3 3acTocyBaHHs MiHepanbHUX 100puB (Tabxa. 1). Y 2010 p. BunapoByBaHHS BOJIOTH
KOPUT'YBAJIOCh CTYIEHEM MPOEKTUBHOIO MOKPUTTS MOBEPXHI MOJIS MICSDPKHUBHUMU PEIITKaMU
HOTIepEeTHIKA 3 IBHUMHU O3HAKaMU TalbMyBaHHS [[bOTO MPOIIECY B MOCIBAaX 3 MYJIBYOIO.

ArpornpuiiomMu, 1O JOCTIIKYBaIUCS, TOMITHO 3MIHIOBAIM T'YMYCHUH CTaH 1 MOXUBHUH
pexxuM yopHozemy. [Ipu BuXifHii rymycoBaHocTi opHoro mapy 4,2% Ha KiHeub Ipyroi poTamii
(uepe3 6 pOKIB) BMICT 3arajbHOrO TyMYCYy IIiJl COHSAIIHUKOM Ha IUISHKAaX 13 3aropTaHHSAM B
TPYHT HETOBApHOI YacTWHU ypoxkaro (06e3 TykiB) craHoBUB 4,23-4,25%, a mpu moeaHaHHI 3
BHECCHHSIM MiHepalbHUX Ja00puB 3pic g0 4,28-4,32%. Cnocrepiraiach TEHIEHIS 0
NOCWJICHHSI TEMITIB HAKOMUYEHHS TYMYCy ITIpH MUIKOMY OOpOOITKY TPYHTY BHKIIOYHO 32
paxyHok BepxHboro (0—10 cm) mapy, BiporigHO, BHACHIIJIOK JIOKami3amii B OOMEKEHOMY
TPYHTOBOMY CEpEIOBHINI 3HAYHOI KUIBKOCTI OPraHIYHOTO CyOCTpaTy, a TaKOXX ONTHMi3amii
BOJHO(DI3UYHUX BJIACTHUBOCTEH TPYHTY. 3a BHCHOBKAMHU JESIKHMX BUEHMX CHUCTEMaTHYHE
3aCTOCYBaHHA MIHIMQJIBHUX TPYHTO3aXHCHUX TEXHO-JIOTi B CIBO3MiHI CHpHUSiE€ YTBOPEHHIO
3€pHUCTO-TPYJOUYKYBATOI ~ arpOHOMIYHO LIHHOi CTPYKTypW 1 MIJBUIIEHHIO  CTYNEHs
riIpoMOp(hHOCTI YOPHO3EMIB B CE30HHOMY Ta PIYHOMY IMKJIAX, IO € BarOMUMHU (haKTOpamMH
MOJIMIICHHST yYMOB TpaHcdopmanii MICISHDKHUBHMX 1 KOPEHEBHX — PELITOK, MPOAYKTIB
¢bi310JI0TIYHOT ISTTBHOCTI IPYHTOBOI 6ioTH 1 pociuH [4].

3acTocyBaHHs MiHEpalbHUX JOOPUB Ha (POHI 3aTy4eHHS Y Kpyroooir no6i4Ho1 mpoayKIii
MOTIEPEHIX KYJIBTYp 3YMOBIIOBAIO 3POCTaHHS KUTBKOCTI HITpaTiB B OpPHOMY IIapi BiAHOCHO
HeynoOpenoro ¢gony 3 9,9-12,1 no 20,1-20,7 mr/kr. [1pu npomy sik dakruynuii BMict N-NOj3 B
TPYHTI (JI0 KOMIIOCTYBaHHS), TaK 1 MOTEHLIHHI MOMIJIMBOCTI HOTO 1010 MOOLTi3aIil a30Ty (Tmicis
IITY4HO!I 1HKYOAIil) BUIMMH Oy/M y BapiaHTax 3 OpaHKO0. 3 MOXKIMBUX IPUYMH LBOTO SBUINA
HaNOUIbII IMOBIPHUMHU CJIiJl BBOKATU: BIIMIHHICTh TOnorpadii po3MIlLIeHHsS] pOCIMHHUX PEIITOK,
pi3HUIl CTyNiHb MepeMilllyBaHHs 1 cemapallii IpyHTOBOi Macu. Bimomo, 110 mpH OJHAKOBUX
BUXIJIHUX YMOBaX MIKpOO10JIOTIYHA aKTHUBHICTh TPYHTY TIE€PEBAXHO 3POCTA€ IMPHU CTBOPEHHI
MOPIBHSHO FOMOTEHHOTO MO POAIOYOCTI OPHOrO MIapy, 301IbIIEHH] TIITMOMHHU PO3MYIIyBaHHSI, a
TaKOX TTHOWHM JIOKATi3aIlil TyKiB i OpraHiuyHoi pedoBuHH [5].

HenpsiMum 10Ka30M TUMYacoOBOTO IMOTIPIIEHHS YMOB a30THOTO KHMBJICHHS COHSLIHHUKY
0 MUIKOMY OOpOOITKY 3a NMPOXOJIOJHOI MOT0/X B J0CIHIlI OyB YINOBUIBHEHHH PICT 1 pO3BUTOK
pPOCIMH 10 HacTaHHS a3y yTBOpPEHHs KOWIMKIB. B mopanmbiiomy, 3aBISKH HPUCKOPEHHIO
MpoIrieciB peMo-0Oumizaliii 1 3pocTanHi0 (Ha30BOi PE3UCTEHTHOCTI OJIWHOT KyJIbTypH IO CTpec-
YUHHUKIB, CTaH TOCIBIB Ha 0e3MojHieBOMY arpooHi MOKpaIlyBaBCs 1 3a CYKYIHICTIO O3HaK
NPUPIBHIOBABCS /10 TMOJMUIE-BOro. YacTKOBO 3amoOirTv pusMKaM B 3B’A3KYy 3 1MOBIpHUM
3aKpIIUICHHSAM a30THUX CHOJYK MIKpO-OpraHi3MaMH MOXKJIMBO LUISIXOM BHECEHHS J0JaTKOBOTO
a30Ty micisg 30upaHHs MomnepeaHuKa (IMpU JUCKYBaHHI CTEpHI) JUIsl HIBUAKOTO PO3KJIaJaHHS
cojoMu. OfHAK MpU BUCOKIM BapTOCTI MiHEpaJib-HUX JOOPUB BUHUKAE MUTAHHS €KOHOMIYHOI
JOLITBHOCTI 3aCTOCYBaHHSI KOMIICHCAIIHHUX 103 I[OTO MaKPOEJIEMEHTa, 30KpeMa, BPaXxOBYIOUH
cnenrdiky rpyHTOBO-KJIIMAaTHUHUX 1 JJaHAMA(PTHAX YMOB CTETIOBOI 30HH.

BMmicT KMCITOTOPO3UMHHUX CHONYK (ocdopy 1 Kaiito B IPYHTI, BUBHAYEHUI 32 METOJOM
Yupukosa, y BapianTax 06e3 TyKiB Kiacu(ikyeThCs K miaBuieHnit (Bianmosigno 133-137 1 99—
112 mr/kr), npu 3aroptaHHi No014HOI MPoayKIIii cyMicHO 3 N3gP30Ksg — six Bucoxuit (160—164 ta
131-138 wmr/kr). Po30ixHOCTI B MOKa3HMKAaX MO crnoco0ax OOpoOITKY TPYHTY KOIUBAIHCH Yy
Mexax MOXHOKH jociixy. BogHouac, mpu BUKOPHCTAaHHI OUIbLI YyTIMBOro Metony Mauurina
(ekctpa-reHT — 1% ByryekucaMii aMOHIN) MPOCTEXyBajach IepeBara MOJIUIEBOTO 0OpOOITKY
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Haja Oe3mo-muIeBMM CTOCOBHO KimbkocTi P2Os 1 KyO B opHOMY miapi 4opHO3eMy, fKa Y
BITHOCHUX BelM4YMHaX ctaHoBuia 3—4% Ha ynodpeHomy 1 12% Ha HeynobpeHomy (oHax.

Kpami ymoBuU [y mpopocTaHHs sipux Oyp’siHIB y JOTOCIBHUI NepioJl, CTBOPIOBAIUCH HA
MOJIMIIEBOMY arpo(oHi, ripirn — Ha 0e3MOJUIEBOMY (3HMIKEHHS TEMIIEpaTypyu BEPXHBOTO IIapy
rpyHTY). 3a0yp’sTHEHICTh MOCIBIB COHSIIHUKY OyJia HE3HAYHOIO, IO MOSCHIOETHCS BHECCHHSAM
IPYHTOBOTO repOinmuay (XapHec), IPOBEICHHIM MDKPSIHOI KyJIbTHBAIl Ta Ie(IIIMTOM CBITIA
JUI TUKOPOCTHMX BHUIB BHACIIZOK 3aTiHEHHS TMOBEPXHI TPYHTY KYJIbTYpHUMH 2poanHaMH. B
¢da3i gocTuraHHs HACIHHA MO opaHIi iX Oysio y cepenHboMy 2,9 /M (2,2 /M%), Mo MUTKOMY
06poGiT-Ky — 4,7 mrr/m? (3,8 T/M%). B arpoditonenosi omiiHOI KyIbTYpH TOMiHYBAIM MUIIii T2
aMOpo3isl MOJMMHOJMCTA, CyMapHa 4YacTKa SKUX B CTPYKTYpi yrpymyBaHHs nocsirasnia 67—78%.
Buecennss wminepanpHux 100puB  (N3oP30K3g) migBumyBamo KOHKYPEHTHI MOJKIJIHMBOCTI
COHSIIITHUKY TI0 BIIHOIIEHHIO 10 OYyp sHIB.

1. 3anacu eéonozu 6 cpynmi i ¥ GUKOPUCMAHHA COHAUWHUKOM, MM (wap 0—150 cm)

®oH — 3apoOKka MOOIYHOT TPOIYKITiT TOTIEPETHIKA
O6p06iTOK Pik N30P30K30 0e3 Il06 1B
TpyHTy ciBba | 30upaHHA BHE%%%??HO ciBba | 30upaHHs BHI;%F;I%?HaHO

2005 200,0 72,4 127,6 200,0 68,6 1314
2006 217,1 135 203,6 217,1 46,8 1710
Momuuesii 2007 149,0 -35,0 184,0 149,0 -42,2 1912
(20-22 om) 2008 129,6 31,5 98,1 129,6 33,5 96,1
2009 1989 19,2 179,7 198,9 33,7 165,2
2010 202,7 -8,6 2113 202,7 22,4 180,3
cepenne | 1829 155 1674 182,9 27,1 155,8
2005 1954 65,5 129,9 1954 61,4 134,0
2006 207,0 20,1 186,9 207,0 56,5 150,5
Besronumesuii 2007 1747 -46,4 199,0 1747 41,9 216,6
(12-14 cm) 2008 99,3 29,2 70,1 99,3 374 61,9
2009 205,5 30,5 175,0 205,5 42,4 163,1
2010 196,2 -5,2 2014 196,2 41,0 155,2
cepenne | 179,7 15,6 164,1 179,7 32,8 146,9

3a eQeKTUBHICTIO BIUIMBY Ha YpOKaWHICTh COHSIIHUKY Oe3moyuueBuil oOpoOITOK B
CepeTHhOMY 3a MepioJ AOCIIIKEeHb MaikKe He IMOCTyMaBcs opaHii (BiamoBigHo 2,22-2.44 Ta
2,30-2,48 T/ra) (Tabm. 2).

Cain 3a3HaunTy, mo y 2005-2006 1 2008—2009 pp. MisIke po3MyLIyBaHHS MPU HASBHOCTI
y BEpPXHbOMY IIapi TPYHTY BEIUKOI KIIBKOCTI coioMu (5—7 T/ra) mOripuryBaio sIKiCTh
JIOTIOCIBHUX ~KYJIbTHBALii 1 CiBOM, MEpelmKo ka0 BHHOCY Ha TIOBEPXHIO CiM sijioiiel,
raJlbMyBajo TPYHTOBI MIKpOOI10JIOT1UHI IPOLECH Ta MPU3BOJIMIO 10 3HUKEHHS MPOJYKTUBHOCTI
onmiitHoi KkynbTypu. HaBmaku, y 2007 ta 2010 pp. BuUmMI piBeHb Ypo)karo 3a0e3neyuB
0Oe3IOINIIECBHI 00po0ITOK, 11 (0] MMOSICHIOETHCS, TOJIOBHUM YHHOM, KpaIoro
BOJIOT03a0€3MEUYEHICTI0 POCIMH, a TaKOX CIPHUATIMBUMM BHUXIJIHUMH YMOBaMH HAaBECHI IS
KUTTEISATBHOCTI MIKPOOHUX MOMYJISALIHM, PO3KIaJaHHs MICSA- KHUBHUX PELITOK 1 BUBUIbHEHHS
IMMOOUTI30BaHUX Aa30THUX CIONYK Yy TpyHTOBUH po3unH. Bin 3acrocyBanHs N3oP30Ksp B
cepennpomy 3a 2005-2010 pp. orpumano momatkoBo 0,18-0,22 t/ra (7,3-9,0%) HaciHHS.
[TopiBHSIHO HM3bKa €(EeKTUBHICTH MiHEpaJIbHUX JOOPUB 3yMOBIIEHA, HacamIepel, IOCUTh
BHCOKOIO POJIOUICTIO TPYHTY OCHIHMX [IJISHOK, a TaKOX CYKYITHOIO HETaTUBHOK €0
abloTMYHUX (TPYHTOBO-TIOBITPSHA IOCYyXa BIITKY) Ta OIOTHYHMX (YACTKOBE YIIKOKCHHS
pociuH 0171010 1 CIPOI0 THUILTIO) (haKTOPIB.

Po3paxyHku eKOHOMIUHOI €(eKTUBHOCTI BKa3aHMX BHILE arpONpHUIlOMIB MOKa3ajH, IO
3a-MiHa OpaHKW MUIKUM OOpOOITKOM CIpHS€ 3a0U[aKEHHIO NaJbHOTO MpU BUKOHAHHI
TEXHOJIOTIY-HOTO MUKy poOiT (8,8 m/ra), 3MEHIIEHHIO 3aTpaT Mpalli, 3pOCTaHHIO YMOBHO
quCTOTO MpUOYTKY Ha 28—169 rpu/ra 1 piBHA peHTabenbHOCTI HA 9—-10%. Butpatn xomriB Ha
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npu0aHHs 1 BHECEHHS Ty-KiB HE OKYMAJIUCS BiIMOBIIHUM MPHUPOCTOM YPOIKaI0, 110 MPU3BEIIO 10
3I0pPOKYaHHS TOBAPHOT MPOTYKIIIi.

2. Exonomiuna ehekmuenicms 6Upouly8anta COHAUIHUKY 6 CI603MIHI KOpOmMKOI pomauii
(2005-2010 pp.)

Criocobm 0CHOBHOTO 00POOITKY TPYHTY Ta CHCTEMA YIOOPECHHS
N nosnuueBui (20-22 cm) | Gesnonuuesuii (12-14 cm)
OKa3HHUKH —
(hoH — 3apoOka moOIYHOT MPOAYKINIT OTIepEe THUKA
0e3 100puB N3oP30K 30 0e3 100puB N30P30K 30
YporkaiiHicTh HACiHHS, T/Ta 2,30 2,48 2,22 2,44
3arpaTu mpaiti, JIFOJI.-TOJI/Ta 3,08 3,17 2,47 2,56
Bupobunyi ButpaTH Ha 1 ra, TpH:
BCHOTO 2064 2647 1947 2532

B T.4. HA OCHOBHUH 00pO0ITOK 323 323 223 223

no0puBa 492 492
CobiBapricTh | T HaciHHS, TPH 897 1067 877 1038
YMOBHO YHCTHH TPHUOYTOK, TPH:

Ha 1 ra 6159 6219 5990 6191

HalT 2678 2508 2698 2537
PiBeHb peHTabCIBLHOCTI, Y0 298 235 308 244
OKyTHICTh | TpH BUTpAT, TPH 3,98 3,35 4,08 3,44
Butparu nayivea Ha 1 ra, 1 49,4 50,0 40,6 41,2
BupoOHUIITBO HACIHHS, T:

Ha 100 rpH BUTpaT 0,11 0,09 0,11 0,10

Ha 100 1 nanusa 4,66 4,96 5,47 5,92

TakuM 4MHOM, NTPHU BUPOLIYBAHHI COHSIIHUKY MICIS O3MMOi MIIEHHMII i3 3aIy4eHHIM y
KpyrooOir yciei mo6iuHoi MpoAyKiii momneperHuKa MUIKHA Oe3nmoiuneBuid 00podiTOK HE TpHU3-
BOJUTH JI0 CYTTEBOTO 3HIDKCHHS YpPOXKal0 HACIHHS MOPIBHSHO 3 IOJHUIIEBUM, BOJHOYAC Mae
He3arne-peyHi eKOHOMIYHI TIepeBard y MiABHINEHHI MpHOYyTKOBOCTI 1 peHTa0enbHOCTI
BUPOOHMIITBA.
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