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OLIIHKA BIIAHBY XIMIYHHX 3AXOAIB HA 3ABYP’SIHEHICTbH
I YPOXXKAHUHICTD INIIIEHUIII O3UMOI1

I0. M. llIkaryaa’, A. O. Pan?

B ymosax 3miH Kaimamy 8 Hanpsimi NOMensiHHs O/t 00epIAAHHS cmabiibHO 8UCOKOT 8poxkaliHocmi
3epHA NULEHUYL 03UMOT 8AIKAUEE 3HAUCHHS. MAE 3ACTNOCYBAHHS. MEXHON02IUHUX 3aX00i8, SKi cnpusimu-
MYmb nid8UUEHHIO NpodyKkmueHocmi L skocmi supouieHoi npooykyii. Pospobka Halibinbus echexmus-
HOi ma azpoerosoziuHol cucmemu KOHMPONO8AHHSL OYpP sHI8 i3 BUKOPUCMAHHSAM CYUACHUX 2epbiyudie

i bionpenapamis nio Uac BUPOUYBAHHSL 03UMOL NUEHUYL € HA038UUATIHO BAXKAUBUMU eSleMeHMAMU

8 mexHo02ii 0aHOl Kyabmypu.
Mema pobomu — susisumu ocobrugocmi popMy8aHHs 3epHO80T NPOOYKMUBHOCME 03UMOT NUULEHUYL
3a1exKHO 810 bionpenapamie i 3acmocysaHHs 2epbiyudis 8 OCiHHIU nepioo.

HocnidrkerHns nposodunuce Ha npomssi 2022-2023 poxris 8 ymosax 00CaAi0HO020 NOAS
BiHHUYbK020 HAYIOHAILHO20 A2PAPHO20 YHisepcumemy c. AepoHoMmiuHe BiHHUYUbK020 PATIOHY.
ExcnepumenmansvHy pobomy 8UKOHYB8ANU U000 KOHMPOSIOBAHHS OYp siHie Y nocieax 3a paxyHor
npogedeHHs XiMiuHUX 3ax00i8. Y npoueci BUKOHAHHS 00CAI0JKEeHHS 8UKOPUCMO8Y8ANU NOEOHAHHS
Memo0i8 302albHOHAYKO8UX: 2inomesa, CNoCmepesKeHH s, AHALI3; ma cneylanibHux: aabopamop-
Hutll i noavosuil. ITokasHuKu 06pobasiniu memooamu mMamemamuuHoi cmamucmuku. AHAL3YOUU
sudoguli cknad 6yp’sHie, 8IOMIMUMO, UL0 HA OLISIHKAX 8 OCIHHIU nepiod 3a nosisu 3-20 AUCMOUKA
NWeHUYL Hapaxosyeasocsb 45 wum/m? 6yp’arie. Halikpawa 0is ui000 3ameHueHHs 6Yyp sHosol poc-
JUHHOCMI HA NOCIBAX NULeHUYT 8IOMIUeHa HA OLISHKAX, 0e HACIHHS NueHUYl neped nocieom obpo-
b6asnoce bionpenapamom Opearik-6anaHc, a y a3y nouamorx KyuieHHs aHocusgcs eepbiyud Kanibp
i IIAP Tpeno 90. 3meHweHHs OYp ’stHO80T pOCAUHHOCTMI 8 NOPIBHSIHHI 3 KOHMPOAbHUMU OLISIHKAMU
3a 0bikamu Ha nepiod 36UpPaHHS 3epHA NULEHUYL NOKA3A/U PI8EHb 3HUXKEHHS. 8 NOPIBHSHHI 3 KOH-
mpoasvHumu otsHkamu Ha 90,8%, ceped Hux Kinbkicmb 31aKko8ux 6yp’sanie smeHwunoce Ha 82,9%,
08o0onvHUX — 96,2%. YpookailiHicms 3epHa NUWEHUYL 8 cepedHboMY 3a 08a POKU HA KOHMPOJbHUX
ouaHkax 6yna e mexax 2,34 m/za. 3a ociHHb020 HeceHHs 2epbiyudy Kanibp e Hopmi eumpamu
50 2/2a ma IIAP Tpeno 90 piserb yposxxailiHocmi 3epHa nuweHuyl byaa e mexax 4,64 m/za, npupicm
0o Konmpoaw cmarnosus 2,30 m/za abo 98%. Ha dinsiHkax, 0e HACIHHS 03UMOl nueHUYl 06pobs-
sock bionpenapamom OpeaHik-b6anaHc i 8Hocuecsi soceru eepbiyud Kanibp 3 ITAP Tperno 90, piseHb
ypookatiinocmi 3epHa cmarosueg 5,34 m/za, npupicm 0o konmponaio 6ys Ha pisHi 128%. IIposedeHi
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00CNIOIKEeHHSL CNPUSLIOMb MOIKJAUBOCMSAM NEePeHEeCeHHI0 BHECEHHS nicascxo0osux eepbiyudia
3 BECHSIH020 nepiody HA OCIHHI.

Knrouoei cnoea: azpoyeros, nuleHuys, epbiyudu, bionpenapamu, 6yp ’ssHu, 3epHo.

EVALUATION OF THE IMPACT OF CHEMICAL MEASURES
ON WEED INFESTATION ANDYIELD OF WINTER WHEAT

Yu. M. Shkatula, A. O. Ratz

In the context of climate change in the direction of warming, in order to obtain a consistently high
yield of winter wheat grain, it is important to apply technological measures that will increase
the productivity and quality of the grown products. The development of the most effective, least
costly and environmentally friendly weed control system using modern herbicides and biological
products during the cultivation of winter wheat is an extremely important element in the technology
of this crop. The purpose of the study. To identify the peculiarities of the formation of grain
productivity of winter wheat depending on biological products and the use of herbicides in
the autumn. Methods of problem analysis. The research was carried out during 2022-2023 in
the experimental field of Vinnytsia National Agrarian University in the village of Agronomicheske,
Vinnytsia district. The experimental work was carried out to control weeds in crops by means
of chemical measures. In the course of the study, a combination of general scientific methods was
used: hypothesis, observation, analysis; and special methods: laboratory and field. Indicators were
processed using mathematical statistics. Analyzing the species composition of weeds, we note that
in the autumn period, when the 3rd leaf of wheat appeared, there were 45 weeds per m?. The best
effect on the reduction of weeds on wheat crops was observed in areas where wheat seeds were
treated with Organic-Balance biological product before sowing, and herbicide Kalibr and surfactant
Trend 90 were applied in the phase of tillering. The reduction of weed vegetation in comparison with
the control plots for the period of wheat harvesting showed a level of 90,8% reduction compared
to the control plots, among which the number of cereal weeds decreased by 82,9%, dicotyledonous
weeds — 96,2%. The average wheat yield for two years in the control plots was 2.34 t/ha. With
the autumn application of the herbicide Caliber at a rate of
50 g/ ha and the surfactant Trend 90, the wheat grain yield was within 4,64 t/ha, an increase over
the control was 2,30 t/ha or 98%. In the areas where winter wheat seeds were treated with Organic-
Balance biological product and Kalibr herbicide with Trend 90 surfactant was applied in the fall,
the grain yield was 5,34 t/ha, an increase over the control was 128%. The experiments conducted.
The conducted research contributes to the possibility of postponing the application of post-emergence
herbicides from spring to autumn.

Key words: agrocenosis, wheat, herbicides, biological products, weeds, grain.

Beryn

[Mmenung o3uma (Triticum aestivum L.
€ OCHOBHOIO KYABTYPOIO CBIiTOBOI'O 3eMAEpPOO-
CTBa 3a IIOCIBHUMH IIAOIIIAMHU i € Oe33arepeyd-
HOI0 YMOBOIO iCHYBaHHS AIOJICTBA, a TaKOX
BHU3HAYA€E€ COIliaAbHO-€KOHOMiYHEe Ta €Ko-
AOTiYHe CTaHOBHIIE YKpaiHM Ha CBITOBOMY
puHKy (Caxnenko, 2017).

Y 2018-2019 pp. 3i0panuii Bpoxkail 3epHa
B YKpaini nepeion py0ixk 70 maH T. (Bop3ux
i Kpyrs, 2019). ¥ cBiti 3pocrae momuT Ha
IIPOJIOBOABYY IIIIEHUI0. 3a CTATUCTUYHUMU
JaHuUMU B YKpaiHi BUpouryioTh auie 10-12%
IIPOJIOBOABYOI IIIIEHUI, pelITa — KOpMOBa.
ToMy, cepen IOAOBHHUX 3aBlaHb JepP:KaBHOI'O
PiBHS € He Aullle 30iAbIIIEHHS BaAOBOTO BUPOO-
HUIITBA IIIIEHUI, a ¥ 3abe3ledyeHHs 3epHaA
MIIIEHUII BUCOKUMH ITOKA3HUKAMU SKOCTi
(Ocokina Tta iH., 2016).

[Mmenung o3uMa XapaKTepU3yeTbCd YHi-
KaAbHHMU BAACTHUBOCTSIMH 3€pHa KYABTYpH
(BmicT 6iaka B Mexkax 8—22%, HaIBHICTb BHCO-
KOLIIHHUX BYTA€BOJIB, XUPiB, BiTaMiHiB, dep-
MEHTIB Ta MiHEpaAbBHUX PEUYOBHH), TaK i arpo-
TEeXHIYHUMHU IlepeBaraMi (LiHHUH ITonepeIHUK
IiJT iHIT KyABTYPH CiBO3MiH, e(peKTUBHE BHKO-
PHCTaHHEM ONaiB OCiIHHBO-3UMOBOTO IIE€piomdy,
ToKpallye (piTocaHiTapHUI CTaH arpolleHO3iB
(Panin i AurBuHeHKO, 2023).

3a ocTaHHI pPOKH CIIOCTEpiraeThbCcs pi3Ka
3MiHa KAiMaTy B HaIpsMi IIOTEIAIHHS, TOMY
1A HAYKOBILB i BUPOOHUKIB JAS OTPUMAaHHS
BUCOKUX BpoxKaiB 3€pHa MIIEHUIi O3UMOi
BasKAUBE 3HAUYEHHd Ma€ BIPOBAIKEHHS
HOBHUX COPTIB IIIIEHUIli, gKi OIABII aJanTUBHI
10 HaBKOAMIITHBEOTO cepenoBuila ('oauk ta iH.,
2023), koHTpoAIOBaHHS Oyp’daHiB B ii mociBax
(Matroxa, 2023), 3acToCyBaHHS IHIIIHX Te€X-
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HOAOTIYHUX 3aXOiB, SIKi COPUSATHUMYTD IIiIBU-
IIEHHIO TPOAYKTHUBHOCTI i SKOCTi BHPOIIEHO]
ITPOAYKIIii.

Cepen 6araTbox TEXHOAOTIYHUX 3aXO/iB, SIKi
3a0e3I1e4yIoTh ONTHMAaAbHI YMOBH OASI POCTY
Ta PO3BUTKY POCAHMH IIIIEHUI O3UMOi, 3MEH-
LIEHHS INMKOAOYMHHUX OpPTaHIi3MIiB 1 HaseX-
HOTO PiBHS HOPOAYKTHUBHOCTI KYABTYPH Hase-
XKUThb ciBo3MiHaMm (AiTBiHOB Ta iH., 2016).
[TomepeqHUKM OAS MIIEHUIN 03MMOI Imigdbupa-
0T 3 ypaxyBaHHAM KAIMaTUYHUX yMOB PeETi-
OHYy, HASIBHOCTI KYABTYP, SIKi BHUPOILYIOTHCH
B I'OCIIOAPCTBaX, CTPYKTYPH ITOCIBHHX IIAOIL.
Cepen HaBKpalux IIONEPEIHUKIB OAS IIIIIE-
HHILI 03UMOi € 3epHOO000BI KyABTYPH Ta APUH
1 03UMU pimnaxk.

diTrocaHiTapHa CHUTyallid y IIOCiBax IIIe-
HUII 03UMOi 3HAYHOIO MipOI0 BU3HAYAE YPO-
XKaWHICTh i€l KyAbTypu Ta ii cTabiABHICTB.
Ocob6AMBYy 3arpo3y B ofiep:KaHHI BUCOKHUX i CTa-
0iAbHUX BpOXKAiB 03UMHUHU € 3a0yp’aHEHiCTD Il
IIOCIiBiB Ta IHTEHCUBHICTD X PO3BUTKY.

3a 1moBepxXHEBOro O0OPOOITKY IPYHTY 30iAb-
IIYETBCH KIABKICTb Oyp’ssTHOBOi POCAMHHOCTI
B TIIOPIiBHYAHHI 3 TPaAUIliHOIO OPAHKOIO
(Kocrorpua i KpmxkaniBcekuii, 2015; Bomba
i Bomba, 2019). [Iaa yCHiIITHOTO IIOZOAQHHS
HETaTUBHOTO BIIAMBY Oyp’sSHIB Ha OPHHUX 3EMASIX
CAiJl CTBOPUTH TaKi yMOBH, IPU SIKUX KYABTYPHI
pocanHU OyayTh 3aliMaTH MaKCHMyM BiABHHX
€KOAOTIYHHX HIIll B arporeHo3ax. [epbimuamn
B Takifl cuTyalil IMOBHHHI OyTH YHHHUKOM,
30AaTHUM [JIOIIOMOITH KYABTYPHHM POCAMHAM
3aBOIOBATH JOMiHAHTHE CTAHOBHIIE B arpolie-
Ho3i, 110 popmyeThea (LBett i Bornap, 2017).

Y 3B’a3Ky 3 PO3BHTKOM iHTEHCUBHHUX TE€XHO-
AOTIH CIABCBKOTOCHOOAPCHKUX KYABTYP XiMidHi
3axoau HaAOyAM 3HAYHOTO IIOIIMPEHHd, SKi
IIOCTIHO BIOOCKOHAAIIOTHCA. [aa edeKTuB-
HOT'O KOHTPOAIOBaHHS Oyp’dHIB y arpoieHo3ax
NIIEHUII O3UMOI € JOCUTb BE€AMKA KiABKICThb
repOinMAiB 3 Pi3HUMH OIIOYUMH PEYOBHHAMU,
SKi e(peKTUBHO 3HUIIYIOTH OYp’THOBY POCAWH-
HiCTb. YIKiCTh BHECEHHH repOilnaiB uu ix 6aKo-
BUX CyMIiIlIeH 3aA€KUTD BiJfl CBOEYACHOCTI IIPO-
BesieHo1 00poOKku. Byp’aHu, 1110 3aAWIIAIOTHCS
B IociBax TIIIIEHUIl O3MMOI 3HaXOAAThCS
B IIPUTHIY€HOMY CTaHi i HE CTAHOBASITE 3aTPO3H
arporeHo3aM. PocavHu nireHuIi 03uMoi y Bec-
HAHUH IIepiof MIBUAKO KYyIIATBHCS, BETETYIOTH
i CTBOPIOIOTH BEAUKY AMCTOBY IIOBEPXHIO, SKa
VCHOIIIHO KOHKypye 3 Oyp’aHamu. 3aBOgKU
cydacHuM repbinmaam 60poTe0y 3 Oyp’aHAMH
B arpoleH03ax IIIEeHUIll MOXKHa IIPOBOAUTHU
Bix pazu 3—4 AUCTKIB 10 OSBHU IPAIOPLIEBOTO
AVICTKA, 3aA€KHO BiJ BUIIB Ta IepioAy IOSBU
Oyp’aHiB.

Panime 3asnadeno (€BrymeHko i CKOK,
2023), 110 B iHTEHCUBHHUX TEXHOAOTISIX BHPO-
II[yBaHHA CIABCBKOTOCIOJAPCHKUX  KYABTYD
OiABIIICTD TOCTIONAPCTB 3aCTOCOBYIOTH PETYASI-
TOPH POCTY POCAHMH, SIKi B MaAUX [03aX IIPH-
CKOPIOIOTH PIiCT i PO3BUTOK KYABTYPHUX POC-
AVIH, TiABULOIYIOTH IPOAYKTUBHICTH 1 SKICTH
MIPOAYKIIil, 30iABIIIYIOTh aMAITUBHICTD 10 CTPE-
COBHX €KOAOTIYHHX YNHHUKIB HABKOAUIITHBOTO
IIPUPOIHOTO CEPENOBHIIA.

Y pesyabTaTi mepenriociBHOI 00poOKu
HaCiHHS{ NIIeHUIl 03UMoi mpenapaTom CTUMIIO
B HOPMi 25 MA/T CTHUMyAIOBaAa IIPOLIECH PO3-
BUTKY Ta POCTYy KOPEHEBOi CHCTEMH i AHCTKIB
MIIIIEHUIli, Ha 110 BKa3y€ 3POCTAHHS II0ABOBOI
CXOXKOCTI MIIeHHUII M’dKoi o3umoi Ha 4-7%
Ta Koediuienty KymeHHa Ha 20,4-38,6%,
IIOPiBHAHO 3 KOHTPOABHUMH [OiATHKAMH,
6e3 00pobku. [docaimkeHo, mpo Oiompemapat
CtuMriio 306iABIIYE KiABKICTH ITPOAYKTHBHHUX
[IaTOHIiB, Macy 3epHa B KOAOCI, ITiIBUIIY€ BUXIT
TOBaApHOI YaCcTHHM BpOXKal, II0 30KpeMa
30iAbIIye 06i0AOTiUHY BpOKAHHICTE MIIEHUIT
o3uMoi (KoaecHukoB i €Bcradiea, 2017).
[ToeguanHsa nepeamnociBHoOi 00pobKu Giomperna-
patamu Xear Poct i A3oTodiT Ta IIiPKUBAEHHS
y mepiof KyIleHHs OiomrpernapaToM CTUMYAIOO-
voi aii Opranik BasaHc CIIpusgA0 ITO3UTUBHOMY
BIIAUBY Ha KYIIUCTICTb POCAWH IIIIEHUIN Ta X
IPOAYKTUBHICTD. KiABKICTE IPOAYKTUBHUX CTE-
6ea cranoBuaa 580 mrr/m?, mo Ha 102 mT/m?
Oiavllre y mopiBHAHHI 3 KoHTpoAeM ([TiHuyk Ta
in., 2022).

Po3pobka Ha#ibiAbII epeKTUBHOI, HalMEHIII
€KOHOMIYHO Ta €KOAOTiYHOI CHCTEMH KOHTPO-
AIOBaHHS Oyp’dHIB i3 BHKOPHUCTAHHSAM Cydac-
HHUX TepbinuaiB i GiompernapartiB mix yac BUPO-
IIyBaHHS O03WMOI IIIEHUI € HaA3BUYaNHO
BaXXKAUBUMH €AEMEHTAMU B TEXHOAOTII HaHOI
KYABTYPH.

Mera mocaimKeHHS — BHABUTH OCOOAH-
BocTi (hopMyBaHHS 3€pPHOBOi IPOAYKTHBHOCTI
03UMOI MIIIEHUIll 3aA€XKHO Bix OiomperapatiB
i BHeceHHUX TepOiuaiB B OCiHHI# nepiof.

Marepiaa i meToaH

JlocAiizKeHHS TPOBOAUANUCE HA OOCAITHOMY
oAl BiHHMIIBKOTO HAaIliOHAABHOTO arpapHOro
yHiBepcuTeTy c. ArpoHomiuHe BiHHWIIEKOTO
paiiony. [pyHT — cipuii AicOBHH cepeaHbO-CyT-
AVHKOBHUH. ATpPOXiMiYHi IIOKa3HUKHU € THIIO-
BHMH [OAS IIEHTPaAbHOI 30HH. B mocaimxken-
HAX [IONIEPEeIHUKOM IIIIeHUIi o03uMoi OyB
pitak o3umuii. Ilim mepenriociBHy KyAbTHUBA-
L[iI0 BHOCHAU HITPOaMO(OCKy 3 PO3PaAXyHKY
150 kr/ra, paHHBOIO BECHOIO BHOCHAACH aMi-
agHa ceaiTpa — 1,5 n/ra. BuciBaau y gpyriti
nekani BepecHda ciBaakoio C3-3,6. Hopwma
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BUCIBY HaCiHHA — 3,5 MAH CXOXHUX HACiHUH Ha
1 ra. Copr mmreHu1i 03uMoi iIH03eMHOI ceAeKITii
Erana. lepbitmnau BHOCHAH B (pasi KyIleHHS.
Jloradm 3a IIociBaMHM CKAQABCSI 3 TEXHOAOTIYU-
HUX 3aXOiB PEKOMEH[OBAaHUX B JAaHIii 30HI.
O06aikoBa maoma aiagaoK 40 M? IIPU YOTHPHOX
pasoBiit moBTOpPHOCTI. Bpokaii 30upasu Mmaso-
rabaputHuM KombaitHoM «Cammo-500».

EkcrieprMeHTaAbHy po0OTY BHKOHYyBaAu
OO0 KOHTPOAIOBaHHS Oyp’dHIB y IociBax
3a paxyHOK IIPOBEAEHHS XIMiYHHUX 3axo0-
miB. Tepbimuam BHOCHAM pPaHIIEBUM OOmpHU-
CKyBadyeM, HOpMa BHUTPaTH pobodoi piauHU
250 a/ra.

Cxema [IOCAiMKEHb BKAIOYAAd: KOHTPOAB
(6e3 0O6poOKM); OKPEMO BHOCHAWCH TepOinmmau
Kaai6p 75 B.r. + IIAP Tpenn 90 B HOpMi BHe-
ceansa 50 r/ra + 0,2 a/ra; Ctummo + Kaaibp
75 B.r. + IIAP Tpenn 90 B HOpMi BHECEHHS
25 ma/T + 50 r/ra + 0,2 a/ra; Opraunik-6asaHc
+ Kaaibp 75 B.1. + [TAP Tpenn 90 B HOpMi BHe-
cerHd 1,5 a/T+ 50 r/ra + 0,2 a/ra.

[ToABOBiI OOCAIIKEHHSI CYIPOBOKYBAAUCH
HaCTYITHUMH CIIOCTEPEXKEHHSIMH Ta oOAiKamu:
BU3HAQYEHHS BHIIB 1 YHCEABHOCTI Oyp’aHIB
B arpoiieHo3ax IIPOBOAMAM KIABKICHUM METO-
OOM TIIiCAS 3aCTOCYBaHHS XIMIiYHUX 3aX0[iB
Ta y KiHIIi Bereramil pocAuH mireHwuIli. O6Aik
ypoxaio 3epHa 3MiHiCHIOBAAM BaroBUM METO-
IOM BIAIIOBIZHO [0 METOOWYHHX BKa3iBOK
(Moticetiuenko i €mtenko, 1994). CraTucTuaHy
00poOKYy maHWX IIPOBOAMAU 3a OIIOMOTOIO
oucriepciinoro a"aaisy (EpmanTtpayr Ta iH.,
2018).

Tepbitmzg Kaaibp 75 (DuPont).
[IpentapaTuBHa opma: BogHI rpaHyan. [iroda
pedoBHHA: TpHUOEHYpoH-MeTHA, 250 r/KT,
Tu(eHcyapypor-metrra, SO0 r/xr. XiMigyHUH
CKAQ: CyAb(oHiArcedoBUHHU. KoHIEHTpallia
nairodoi pedoBuHu 500 + 250 r/kr. Hopma BHe-
cerHsa 50 r/ra. lepbinma epeKTUBHO 3HHUIIYE
OIHOPIYHI Ta OaraTopiuHi ABOMOABHI Oyp’daHU.
[as 3HUIIIEHHS 3AaKOBUX Oyp’dHIB, 30Kpema
METAIOT 3BHYAWHUU, PEKOMEHAYETHCHI IIPOBO-
OUTH OOmpHuCKyBaHHA repbigumom Kaaibp 75
y HopMi 60 r/ra Ha paHHIX CTaAiIX PO3BUTKY
Oyp’any. [asa ecpeKTHBHm Oii  mmpenapary
OazkaHo mE6 Oyaa Temaa i Boaoro moroza.
lepbinmn Kaaibp ceaeKTUBHUIE 100 POCAWMH
NIIEHUI] Ha CTafiax 2—-3-X AHUCTKIB [0 IIOSIBU
IIPAIIOPIIEBOIO AMCTKA.

Kaaibp BHCOKOE(EKTHBHUU HOPOTU BHIIB
3UMyIOYUX Oyp’daHiB Ta OaraTOpiyHUX [OBO-
JOOABHHX Oyp’dHIiB (0COTIB, XpiHHHUIII KpPYIIO-
BUHA, IIaBeAb, KyAb0aba Aikapceka). [ag
OiabIl ecperkTHUBHOI if HA Oyp’aHH, 0COOANBO 3a
CKAQIHUX abiOTHYHUX yMOB, PEKOMEHIYETHCH

[OoaBaTU IIOBEPXHEBO aKTUBHY pedoBUHY [TAP
Tpenn 90, 3 HopMmoro BHeceHHs 90-100 ma Ha
100 A pobo9goro po3yHHYy.

CtuMmriio — epeKTUBHUN 0i0CTUMYASITOP POC-
AVWIH, OCHOBHA [1if TKOTO ITIOAITA€ B CHHEPreTHY-
HOMYy edeKTi B3aemomil HNPOAYKTIB OioxXimiu-
HOTO KYABTHBYBAHHS TPHOIB-MiKpOMIlIETHUBIB.
[IperrapaT pPEeKOMEHAOBAHO 3aCTOCOBYBATH
Tiepes ITOCiBHOIO, 00POOAIOIOYN HACIHHA KyAb-
Typ, & TaKOXK [Ad OOIpHCKyBaHHA. [Ipenapart
[oTIoMarae BHUPOOAITH MaKCHMaAbHHUM TeHe-
THYHHUH T[OTEHIiaA KyAbTypH. BHKopHcTaHHS
bioctumyasaTopa CTHMIIO TapaHTyE: 3axXUCT
1 pIBHOMIpHHH pPiCT POCAMH; 3aXUCT BiJ CTpe-
CcOBHX (paKTOPiB, KAIMATHYHUX YMOB Ta 3aXBO-
PIOBaHbB; IIOCHAIOE CHMOIOTHYHY MiKpPO(AOPY
B 30Hi KOPEHEBOI CHCTEMH; 301ABIIYETHCI POTO-
CHUHTETUYHa aKTHUBHiCTb. OOpoOKa HacCiHHA —
25 Ma/T.

Opranik-6asanc. Biompenapar mad cTu-
MYAdIlii POCTy Ta PO3BUTKY CIABCBKO-TOC-
MIOAAPCEKUX KyAbTYyp. llimBuirye CTiHKiCTb
KYABTYPHHX DPOCAMH [0 CTPECOBHX abioTmd-
HHUX i TEXHOAOTIYHMX YHHHHUKIB. 3a paxyHOK
00poOKM HACiHHS TIIEHHIN 03uMoi Oiompera-
paToM ITABUIIYETHCSI CXOXKICTH 3€pHA, OIHO-
PIAHICTH Ta APYKHICTb CXOIB; BimOyBaeThCs
30aaraHCOBaHE JKHUBAECHHS POCAWH IIIIEHUI,
MIOKPAIIyIOTECS AKICHI IIOKAa3HUKU 3€pHA; Mifl-
BUIIyETHCS HPOAYKTHBHICTL IociBiB. Hopma
00poOKYM HACIHHS IIIIEHHII 03UMO] IIepes IocCi-
BOoM — 1,5 A/T.

PesyasTaTH

KiapkicTe Oyp’aHiB, IX BHAH 3aseXkaTh Bif
IIOTOOHUX YMOB, IIONEPENHUKIB, TEXHOAOTI]
BUPOILIyBaHHA 1 0i0AOTiYHHUX 0coOAHMBOCTEH
IIEBHOI KyABTypHU Ta 3allacy HaciHHd 1 Bere-
TaTUBHUX OpPraHiB PO3MHOXKEHHS Oyp’dHiB Ha
JAHOMY IIOAi.

Y 3B’I3Ky 3i 3MiHOIO KAiMaTy, III0 CYIIPO-
BOIKYETBCS IIOTEIAIHHSM, CIIOCTepPiraroThCs
TernaAl 3uMH. 3a TaKUX YMOB 3UMYIOUi Oyp’aHU
OCIHHBO] ITOMIYyALIIii B ITOCiBaX 03UMOi IIIIIEHUIT
(POPMYIOTE PO3ETKHU, JOCTATHBO BKOPIHIOIOTHCS
i mobpe mepe3MMOBYIOTH Ta Iifl Yac BigHOB-
AeHHS Beretallii POpPMYyIOTE JOCTATHBO BEAHKY
cupy macy. Otxe, icHye mpobaeMa KOPHIY-
BaHHS 3aXHCTy O3WMOI IIIEHUIl Bix Oyp’aHiB
Ta MaaAulli 03UMOro pinaky. 3 orasay Ha IIe,
Bce OiAbIIIOro 3HA4YeHHS HaOyBae pallioHaAbHE
BUKOPHUCTAHHA TepbiuaiB 3 ypaxyBaHHIM
OioAoriuHMX 0COOAMBOCTEH POCAWMH IIIIEHUII
i Oyp’aHiB 3amas 3a0e3reyeHHsT MaKCUMaABHO
BHUCOKOTI'O PiBHS 3aXHUCHOI Mil.

[Micas TIOCiIBY HIITEHUI 03UMOI CKAQIAIOTHCS
CIIPUSTAVBI YMOBHY HE TIABKU OASl KyABTYPHHUX
pocanH, a i Oyp’THOBOI POCAMHHOCTi, 0COOAMBO
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ITicAs TIOTIepeIHUKA ITaIaAUIll 03UMOTO PillaKy.
Byp’aHOBa pOCAMHHICTH aKTHUBHO POCTE, PO3-
BUBAIOTBECH 1 BXOAUTH yV 3UMIBAIO, HaOpaBIIH
3HayHy Oiomacy. BecHolo, KoaM IIpoOBOAATH
XiMiYHHUH 3aXUCT TPOTH Oyp’dHiB, OIABLIICTH
3 HHUX aKTHBHO B3K€ BHKOPHCTOBYE BOAOTY,
€AEMEHTHU JKUBAEHHI Ta eHeprito coHId. Kpim
IBOTO, KaTacTPOiYHO 3HHUKYETBCH edeK-
TUBHICTh MiUKUBA€HHS POCAMH  IIIIEHUII]
a30THHUMH OOOpPHBAMH, OCKIABKH PO3BHHYyTa
KOpeHeBa cucTeMa Oyp’aHiB e(eKTHBHO iX
IIOTAMHAE.

KpuTHUYHUM AT KOHTPOAIO Oyp’dHIB BOCEHHU
€, SIK TIPaBUAO, PAHHIN epio pocTy KyABTYPH,
TIOYMHAIOYH Bifl IIOSBU IPOPOCTKIB a00 CXOiB,
Mg 4ac groro Oyp’dHH 34aTHI KOHKYpPYBaTH
3 IIIIEHUIIEI0 03UMOIO 3a IT0KHUBHI PEYOBHUHH.
ToMmy obOMexXyBaTH IIKiIAWUBICTb Oyp’dHIB CAif
Ha paHHIX eTalax Po3BUTKY KyAbTYpPH. B ociH-
Hifl mepiox cepen OioAoriyHUX rpymn Oyp’aHIB
HaMOiABIIO] INIKOAM IIOCIiBAM O3MMOI IIIEHMIN
TAKOXX 3aBAAI0Th KOPEHENIapOCTKOBi (BHUAH
ocoTiB) i 3uMyIOUi Oyp’aHU: MaK OUKUH, ITiaMa-
PEHHUK 4YinKuii, TarnabaH NOALOBUH, poMallrka
Hellaxyda, COKUPKH II0ABOBI, (piaaka moAbOBa —
CXOIM AKUX 3’IBAAIOTBCS BXKE BOCEHH. [XHIiH
PO3BUTOK 30iraeThcd i3 mepiomoM BereTtarlil
POCAMH KYABTYPH.

[Tporarom 2022-2023 pokiB BUBYaABCH
mporiec (popMyBaHHS BHUIOBOTO CKAALy Oyp’s-
HIiB y arponeHo3ax 03UMoi HIIEeHUIi B OCiHHIN
nepion. JoMiHyIO9MMU 3acMidyBadaMH IIOCIBiB
KyABTYPH, K IIOKa3aAW OOAIKH, € IIaJaAnIlsd
pinaky i ogHOpiuYHI BUau Oyp dHiB.

Ananizyroum BUIOBUE ckKaazn Oyp’saHIB, Bin-
MiTHMO, III0 Ha AiA9HKaX B OCiHHIN mepion 3a
IIOABH 3-TO AWCTOYKA IIIIEHHIl HapaxoByBa-
Aochk 45 mt/m? Oyp’daniB. [JomiHyrouuMm OyAu
OIHOPIYHI ABOMOABHI Oyp’dHH, 30KpeMa Iamga-
AWl O3UMMOIO pimaky, TasabaH IIOABOBHH,
poMarka Hemnaxyda, COKHPKHU IIOABOBI, KiAb-
KicTb iX cgarasa Big 4 mo 10 mt/m?. 3arasom
JacTKa OBOJOABHHUX POCAMH cepen Oyp’dHiB
cgarasa B Mexxax 86,7 % Bif 3arasbHOI KiABKO-
cti. Caix BigMiTUTH IHTEHCHUBHE IIPOPOCTAHHS
MMafaAlll O3MMOTO pimaky Iicad 30upaHHS
KyabTypu. KiabKicTs mnagaauii pinaky Ha
IociBax 03UMO]I IIIEHUIll B CEpeaHBOMY Oyaa
B Mexax 10 mr/m? 3aakoBi Oyp’aHu Oyan
NIPEICTaBACHI OMHOMOABHHUMH 3HUMYIOUYHMU
POCAMHAMH METAIOTOM 4 IIIT/M? Ta KypSduM
npocoMm 2 mt/m?. Cepen 6araTopidHuUX 3yCTpi-
YaBCs IIOOJUHOKO OCOT (Taba. 1).

PimteHHs mpo IIpoBeIEeHHS 3aXHCHHUX 3aX0-
OiB repbinpmaMu y mociBax MIIEHUIl 03UMOi
CAlL IpUUMAaTHU TIABKY Ha MHiACTaBi pe3yABTATIB
oOcTexkeHHS arpoleHosiB. [IpoBeneHHs 3axo-

Tabanna 1

BumoBuii ckaag 6yp’saHIB arporeHo3y 03uMoi
HIIIEHUL B OCiHHIN nepiox
(cepenne 2022-2023 pp.)

BuzoBHH cKAaz KiabkicTe Oyp’aniB
. e

Oyp’auis —— %
Bcroro 45 100
3AaKH, B T. 4.: 6 13,3
MeTtator 4 66,7
Kypsde nipoco 2 33,3
JBOMOABHI, B T. 4.: 39 86,7
[Mapgaaniig pinaky 10 25,6
TanabaH moAboBUi 7 17,9
Pouaia T |
COKUPKU ITOABOBI 4 10,3
Maxk muruit 4 10,3
diaska moaLoBa 3 7,7
2
OcoT poxkeBHH 1 2,6
Immi 1 2,6

IiB 11010 KOHTPOAIOBaHHS Oyp’dHIB y IociBax
MIIIEHUIIl 03UMOi B OCiHHIiM mepiom Ta CIpu-
ATAUBI KAIMATH4YHI YMOBH 3UMOIO € HEOOXim-
HUMH (PaKTOpaMU OAS BiTHOBA€HHS BereTallil
HaBECHIi, CyTTE€BOIO ITiIBUIIEHHA IIPOAYKTUB-
HOCTi pocamH mieHuIi. [Jobpe po3BHHyTa
o3uMa MIIEHUId [IPUTHIYYe i IepelIkomkae
TIOSIBi Ta PO3BUTKY 3UMYIOYHX 1 ApUX Oyp sdHIB.

3acrocyBaHHa repbinumny Kaaibp 75 B.T.
y HopMmi BuTpatu 50 r/ra ta ITAP Tpenm 90
B OCIiHHIN IIepiof COpusA0 3arubeal JBOIOABL-
HUX Oyp’sHiB (0COOAMBO ITafaAHIli O3UMOTO
pinaky). Ilepen 30upaHHAM 03UMOI IIIIIEHUIN
KiABKICTHL Oyp’aHiB craHoBuaa 11 1uT/m?,
a piBeHb  3a0yp’dHEHOCTI  3MEHIIHBCS
y MIOpiBHSHHI 3 KOHTpoAeM Ha 87,4%. O6pobka
HACiHHd TIIEHHL o3uMoi OiomperapaTom
Crummo y HOpMi BUTpaTH 25 MA/T Ta obIpH-
CKyBaHH4 IIOCIBiB MIIIeHHI 03uMOi TepOilu-
noMm Kaaibp 75 B.r. y HOpMi BuTpaTtu S0 r/ra
B OCIHHIH mepio CHOpPUSB KpalloMy POCTy
i PO3BUTKY POCAMH O3UMOI IIIIIEHUIl Ta 3Ha4-
HOMY IIPUTHiYeHHIO Oyp’dHOBOi POCAMHHOCTI.
PiBens 3a0yp’aHEHOCT]I B TIOPiBHAHHI 3 KOHTP-
oreM 6e3 repOiUaiB Ta MpenapaTiB Ha Iepiof
30upaHHsa 3MeHIINBCS Ha 89,7%, a Ha mepiof
30UpaHHs KIiABKICTb Oyp’THOBOi POCAMHHOCTI
Oyaa Ha piBHI 9 1mT/M2. IIpu LIBOMY POCAMHH
03UMOi MIIEHUIlI MaAW Kpaliuil BUTAGH, HiX
Ha [iATHKaX, € BHOCUBCH TiABKU TepOiltum
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Kaai6p. Hailikpamma mig Hoiomo 3MeHIIEHHS
Oyp’sHOBOI POCAMHHOCTI HaA MIOCiBax IIIIEHUII
BimMiuyeHa Ha OiATHKAaX, A€ HACiHHS IIIIEHUII
repes MociBoM 00pobasgaock OiomperiapaToMm
Opranik-6asaHc, a y a3y mo4yaTok KyIIeHHS
BHOocHuBCs rep0Oinma Kaaibp i TIAP Tpeng 90.
3MmeHIIIeHHS Oyp’dTHOBOI POCAMHHOCTI B ITOPiB-
HAHHI 3 KOHTPOABHHUMH OiATHKaMH 32 O0Ai-
KaMH Ha nepion 30UpaHHS 3epHa IIIEeHUIl
[IOKa3aAu pPiBEeHb 3HUKEHHS B MOPIBHSIHHI
3 KOHTPOABHUMH miagHKamu Ha 90,8%, cepen
HHUX KiABKICTb 3AaKOBUX Oyp’sIHiB 3MEHIITHAOCH
Ha 82,9%, nBomoAbHHUX — 96,2% (TabA. 2).
YemimHuM 3axXHUCT 03UMOI  MINEHHI Bifg
Oyp’saHIB B OCiHHIH mnepiom mae 3Mmory 30e-
PETTH Ty KIABKICTH IOXKWBHUX PEYOBHH, SKi
BUTPAYaAIOTHCS Ha (POPMyBaHHS Macu Oyp’saHiB
y ii mociBax. IlepeanociBHa o6pobKa HaciHHA
MIIeHUIi OiomperiaparaMu ImigBULIYE edeK-
THUBHICTE POCTY i PO3BUTKY POCAHH IIIIEHUII]
03UMOi, KYIIIEeHHS, OCKIABKHM E€AEMEHTH IKUB-
AeHHS OiABIIle 3aCBOIOIOTBHCS KYABTYPHHUMH
pocavHaMM. BinMideHO IIO3UTUBHHUU BIIAVB
XIMi9HOTO 3aXHCTy HPOTH Oyp’dHiB, III0 CIIPHU-
ar0 e(peKTUBHOMY (POPMYBaAHHIO CTPYKTYPHUX
€AEMEHTIB IPOAYKTUBHOCTI 03UMO]I IIIIEHULT].
[IpoBeneHi AOCAIMKEHHS [aAW 3MOTY HiHATH
BHCHOBKY, III0 B I'PYHTOBO-KAIMATHYHHUX YMO-
Bax IIEHTPaABHOI YacTHHHU BiHHMIILKOI 06AacTi
iCHye peasbHa MOKAUBICTH IIEPEHECTH 3aCTO-
CyBaHHS] IIiICASICXOMOBHUX TepOilluaiB 3 Bec-
HSHOTO IIepPioy Ha OCiHHIi#H, 00 X Ba’KAUBUM
€ 3HUIIeHHS Oyp’sdHIB Ha MOYaTKY iX BereTattii,
TOOTO y paHHi¥ HalgyTAuBimIiH# ¢asi pocty.
ToMy mag IIMX YMOB ONTHMAABHHUM CTPOKOM
XiMigHOI OOpPOOKM IOCIBiB 03MMOi IIIEHUIN
€ OCIHHIH 3aXHCT MiCAICXOOOBUMH TepOillu-
[oaMH, 9KUH [a€ 3MOTy 3MEHIIHTH IIIKOMIO-
YUHHICTE Oyp’dHIB Ha IIPOTHUBAry BECHSIHOMY,

MiABUIIy€E ITPOAYKTUBHUM IIOTEHIliAA KYABTYP-
HUX pocAavH mireHumi. lle Bkasye Ha OOINABL-
HIiCTh MOTO 3aCTOCYBaHHS B CHCTEMIi 3aXHCTY
KyABTYpH Big Oyp’aHiB. 3a yMOBH XiMi9HOTO
3aXHCTY BOCEHH ¥ BiZICYTHOCTI 3a0yp’aHEHOCTI
OaraTopiYyHUMH BHIAMH Ta OIITHMAaABHOI IycC-
TOTH CTE€OAOCTOIO0 KyABTYPHUX POCAMH BHKOPH-
CTaHHS BECHOIO ITiICASICXOIOBUX IepOilluaiB He
roTpibHo.

YpozkaliHiCTh 3epHa IIIIeHUIli B CEPeIHBEOMY
3a /IBa POKH Ha KOHTPOABHUX MiATHKax Oyaa
B Mexax 2,34 T/ra. 3a OCIHHBOIO BHECEHHS
repbinuay Kaaiop B HOpMi BuTpaTu S0 r/ra
Ta [IAP Tpenn 90 piBeHb ypoxKalHOCTI 3epHaA
nmeHuni Oyaa B Mexax 4,64 T/ra, mpupicT
10 KOHTpoao ctaHOBUB 2,30 T/ra abo 98%.
Ha miangakax, ge HaciHHS O3MMOI MIIEHHIL
00pobasirock Oiomperrapatom OpraHik-6asaHC
i BHOcuBca BoceHH repbinmm Kaaiop 3 ITAP
Tpenn 90 piBeHb ypozkaWHOCTI 3epHa CTaHO-
BUB 5,34 T/ra, IPUPICT IO KOHTPOAIO OyB Ha
piBHi 128% (Taba. 3).

TakuMm yuHOM, 00pOoOKa HACIHHS IIIEHUII
o3uMoi OiompenaparamMu nepen IMOCIBOM Ta
OCiHHE BHECEHHS ITiCAICXOOBUX TrepOilnaiB
A€ 3MOTY 3MEHIIUTH IIKOAOYHUHHICTE Oyp’da-
HiB 1 CyTT€BO NIiABULIIUTH IIPOAYKTUBHUHU
IIOTEHIliaA POCAWH IIITEHUIL.

OGroBopeHHs

Cepen 6araThboxX arpOHOMIYHHUX 3aXO[iB, SKi
CHPUSIOTH ITiABUINEHHIO BPOXKAWHOCTI 3epHa
MIIIEHUINl 03MMOi, HAaAEXKUTH IIepeaIloCciBHA
o0pobka HaciHHa OiompenapaTamMu Ta XiMid-
HUM 3aXHCT Bi IIKOAOYWHHUX OPraHi3MiB.
BpaxoByroun TeHAEHIli 3MiHH KAIMaTHYHUX
YMOB, BHCOKOr0 3a0yp’sHEHHS arpolleHO3iB
MIIEHUI]i 03MMOi, Ba’KAMBHM YHMHHHKOM KOH-
TPOAIOBaHHS Oyp’dHIB € 3acTocyBaHHsS repbi-
UAiB B OCiHHIN nepion. HatiepekTuBHIIIMMU

Tabauig 2

[ist repbinuaiB Ha 3a0yp’dHEHICTh arpoIleH03y 03UMOI MIIIEeHUIl B OCiHHIi# mepiof
(cepenne 3a 2022-2023 pp.)

] ] Bai KiabkicTs 6yp’sanis, mr/m? Barubean Oyp’sHiB, %
BapianTn nocainy 0Baix Bcwo-ro | 3aak. HOBon. Bcro-ro | 3aaxk. OBon.
KonuTpoas 1 45* 6 39 - - -
(6e3 06pobKH) 2 87* 35 52 - - -
Kaaibp 75 B.T. + 1 45 6 39 - - -
IIAP Tpenn 90 2 11 7 4 87,4 80,0 92,3
Crumrio + 1 45 6 39 - - -
I%ﬁ??}g;ﬁg{ 2 9 6 3 89,7 82,9 94,2
Oprauik-6asasc + 1 45 6 39 - - -
Kani6p 75 B.T. +
TIAP Tpenz 90 2 8 6 2 90,8 82,9 96,2

Ipumimka: 1 — nouamor pasu KYuiHHs, 2 — neped 36UPaHHIM YPorKaro.
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Tabaung 3

YpoxkaifHiCTh 3epHa 03MMOI IIIIEHHII] 3aA€KHO Bifl BIAUBY OionpenapariB i repbinuais, T/ra

BapiaHTH BHECEHHSA YpoxaiiHicTh IIpupicT K0 KOHTPOAIO
2022 p. 2023 p. cepenHe T/ra %

KouTpoar (6e3 06pobkm) 2,21 2,47 2,34 - -
Kani6p 75 B.T. + 4,39 4,88 4,64 + 2,30 98

ITAP Tpenn 90

Ctuwmro + 5,03 5,35 5,19 + 2,85 122
Kanibp 75 B.T. +

ITAP Tpenng 90

Opranik-6asaHc + 5,26 5,41 5,34 + 3,00 128
Kanibp 75 B.T. +

ITAP Tpenng 90

HIP, 1,2 1,1
repOiluIaMu [Ad OCIHHBOTO 3aCTOCYBaHHS BHCHOBKH

€ IIpemapaTy, gKi HaaeXaThb [0 CyAbgeHirce-
YOBHH, IKi MiIOTh HABIThL 3a HHU3BKUX TeMIIe-
paTtyp i MOXyThb 3aCTOCOBYBaTHCh Ha II0YaT-
KOBHUX CTafisgX PO3BUTKY IIIIEHUIIl O3UMOI.
Hatikparira misg 1momno 3MeHINeHHS Oyp’sHOBOi
POCAMHHOCTI B IIOCiBax MIIEHUII 03UMOi BiaMi-
YyeHa Ha JiATHKaX, [e HAaCiHHY MIIEeHUIll ITepe
rociBoM 06pobasiaoch bionpenraparoM OpraHik-
bananc, a y dasy moyaTok KyIeHHS BHOCHBCS
repOirtua Kaaibp i TTAP Tpenn 90. 3meHieHHs
Oyp’sHOBOI POCAMHHOCTI B IOPiBHSHHI 3 KOH-
TPOABHUMH JiATHKaMM 32 00AiKaMH Ha Iepiof
30MpaHHd 3€pHA IIIIEHUIl [TOKA3aAU PiBEHb
3HUKEHHS Vy TIIOPIiBHSIHHI 3 KOHTPOABHUMHU
niagakamMu Ha 90,8%, a ypoxkadHiCTh 3epHa
pocsaraa 5,34 T/ra, IPUPICT 40 KOHTPOAIO OyB
Ha piBHI 3 T/Ta abo Ha 128%. [TpoBemeHi mocai-
JI>KeHHs OOI'PYHTYIOTH IIepeBaru IepeHeceHHIO
BHECEHHS ITiICASICXOIOBUX IepOillUIiB 3 BECHSI-
HOT0 IIepioLy Ha OCiHHIH.

BcraHOBA€HO, III0 HA JiASHKAX B OCIHHIH
nepion 3a mosiBU 3-ro AUCTOYKA IIIIEHUITI Hapa-
XOBYBaAOCH 45 mtT/M? Oyp’dHiB. JoMiHy09YUM
OyAn OIHOPIYHI ABOMOABHI Oyp’dHU, 30KpeMa
MalaAvIld O3UMOr0 pinaky, TasabaH MOABO-
BUH, poMalllka Hellaxyda, COKUPKHU IT0OABOBI,
KiABKiCTB X piBHsSAachk Bim 4 mo 10 mir/m2.
BacrocyBanHsa repbinuny Kaaidbp 75 B.T.
y HopMi BuTpatu 50 r/ra ta IIAP Tpenn 90
B HopMmi Butpatu 0, 2 A/ra B ocCiHHill nepion
crpusiAo 3arubeai Oyp’saHiB i magasuni pinaky
ozumoro. [lepen 30upaHHAM 03UMOI MIIEHUIT
KiABKICTH Oyp’aHiB craHoBHMAa 11 1m1T/M2,
a piBeHb 3a0yp’ssTHEHOCTi 3MEHIINBCH y ITOPiB-
HSHHI 3 KOHTpoAeM Ha 87,4%. Ha miagHkax,
e HaCiHHA O03MMOi MIIeHUI 00pobATAOCH
OiompemmapaTom OpraHik-0asaHC i BHOCHUBCS
Bocenu repbOinun Kaaidop 3 ITTAP Tpenx 90
piBeHb  ypoxKaWHOCTI 3epHa  CTAHOBUB
5,34 1/ra.
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