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®POPMYBAHHA AKOCTI KOHANUTEPCbKUX
BUPOBIB I3 BOPOLLUHA MWEHWLDb
PISBHUX COPTIB I JIIHIN

AHoTayin. lposeseHo Ky/liHapHe OUIHIOBaHHS KOHAUTEPCbKMUX BUPOGIB 3 60poLLHa COPTIB i 1iHIik nweHnyi M’aKol, egioncbKor.
T4 LWiIbHOKOJ/10COI. [JOBEAEHO, O KY/IIHAPHAE OLiHKE rneYynBa LyKpoBOro 1a GiCKBITa ICTOTHO 3MIHIOETLCS 3a/1€XKHO Bif COPTY Ta
JHHIT IWeHnyi, Ha SKICTb IKMX HanbiibLue BrnMBac iHAeKC Aeopmadlii K1eiKOBHUHY.

BiaHoweHHs1 giameTpy neuynsBa 3 60pOLWIHa COPTIB i AiHIA fweHnyi 40 Horo TOBLUMHM 3MIHIOETLCA BiA4 140 9 6anis. OuiHKa
nosepxHi neyusa - Big 340 9 6anis, Bur/a[4 3/10My - Big 540 9, npote konip - Biag 740 9 6aniB. 13 . 40C/1IAXKYyBaHNX COPTIB i
JHI nwennLi Haisully Ky/aiHapHy OuiHKy (8-9 6asiB) Mae neuyuso, oTpuMaHe 3 6opoliHa copTiB KyayHanHka, lTaHHOHIKYC,
ninin Egionceka 1, LPP 1314 i NAK61/12. 3arasbHa OUiHKa rne4YuBa peLuTv COpTiB i NiHik H13bKa Ta 3MiHIOETLCA Big 4,0 10
6,5 6anis.

[TopuCTiCTb 3@ KpYnHICTIO MOp 3MIHIOETLCS Bi4 7 (3 CepeaHiMu TOBCTOCTIHHUMU 1opamMu, LLO 3akiiMaroTs 40 25 % M’saKywa) 40
9 6aniB (3 .4pi6HNMYU TOBCTOCTIHHUMU 110PaMu), @ NOBEPXHS Ta MOPUCTICTb 3@ PIBHOMIPHICTIO PO3MILLEHHS MTOP HE 3MIHIOETHCH i
craHoBuTh 9 6asliB. 3arasibHa OUIHKa KEKCy TakoxX ayxe sucoka — 8,3-9,0 6ais.

3aranbHa ouiHKa 6icksita Bucoka - 7,5-9,0 6anis, a HaiBuLly OTPUMaHO 3 60poLLHa copTis NaHHOHIKYC, KynyHANHKaA, TiHii
Egionceka 1, LPP 2793, LPP 1314 i NAK61/12.

Havibinbwmii 06°eM 6ickBiTa oTpuMaHo 3 60poliHa copTy KyryHanHKa — 392 cm’ niHiit Egpioricbkka 1 — 390, LPP 2793 - 389 i
NAK61/12 - 393 cM® abo Ha 5-8 % 6inbLue nopiBHAHO 3 cTaHaapToM — 372 cm?. O6°eM 6iCKBITa Ha piBHIi CTAHAAPTY OTPUMAHO 3
6opouHa copTiB YyxuHok, CnaBHa, Lljeapa HuBa, EmepiHo, Jlynyc, Ac Meckinon, HYopHob6poBa, rnieHuLi LWiibHOKOI0COI, N1iHii,
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NMEPBUHHA OBPOBKA MNMPOAYKTIB POCIMHHULTBA

oTpumMaHux ribpugnsayiero Triticum aestivum / Triticum spelta. O6°€m KEKCy ICTOTHO HE 3MIiHIOBaBCS 3a/1€XKHO Big COPTYy Ta
NIHIT nweHuyi.

floBegeHo, o 60POLHO 3 KAGHKOBUHOK, iHAEKC agegopmadyii sskoi noHag 100 og. B/K A[0UinbHO BUKOPUCTOBYBATU A7S
BUPOGHUYTBA Ne4YmBa LyKpoBoro 1a bicksita. [lpore 60poLwHO BCiX AOCAIAXKYBaHUX COPTIB | JiHIVI NpuAaTHE 4715 OTPUMaHHS
KEeKCy Mpo O CBiAYNTb HOro BUCOKA KyJaAiHapHa ouiHka. Havisuwly KyniHapHy oyiHky (8,5-9 6anis) ma€ ne4yuso 1a 6iCKBIT,
OTpuMaHi 3 bopouHa 3epHa copTis [TaHHOHIKYC | KynyHAanHKa, ninid nwennyi egioncbxoi, LPP 1314, LPP 2793 i NAK61/12.
KnroyoBi cnioBa: ne4yuBo LyKpPOBE, KEKC, BICKBIT, iHAEKC Aegopmayii KNeNKoOBUHU, COPT, NiHisl.

. H. FocnopapeHko

LOKTOP CeNbCKOXO39MCTBEHHbIX HayK, npodeccop Kadeapbl arpoOXMMnmM U No4YBoBeAEHNSA, YMAHCKUI HALUMOHaNbHbIN yHUBEP-
cuTeT cagosoacTea (r. YMaHb), YkpanHa

B. B. JTio6uu

KaHANAAT CeNbCKOXO03ANCTBEHHbIX HayK, AOLEHT Kadeapbl TEXHONOMMN XPaHEeHUa U nepepaboTku 3epHa, YMaHCKUN Haumno-
HanbHbIM YHUBEPCUTET CaaoBoACTBa (r. YMaHb), YkpanHa

N. O. NonaHeuxkan

KaHAWAAT CeNbCKOXO035WCTBEHHbIX HAyK, CT. npenojasaTenb Kadeapbl reHETUKU, Cenekumm pacTeHuin U buoTexHonoruu,
YMaHCKMIM HaUWOHabHbIN YHUBEPCUTET cafoBoAcTBa (r. YMaHb), YKpanHa

B. B. HoBukos

KaHAWAAT TEXHMYECKMX HayK, CT. npenoaaBaTtesnb kadeapbl TEXHONOMMN XPaHeHns 1 nepepaboTkn 3epHa, YMaHCKMA HaUno-
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¢OPMyPOBAHME KAYECTBA KOHOAUTEPCbKUX U3AE/TNUN C MYKU NWIEHNLDbI PASHbIX COPTOB N

JINHUN

lIpoBegeHa KynnHapHasi OUEHKAE KOHANTEPCKUX U3AENNI C MyKu COPTOB U JINHWU MNLLIEHUL bl MSTKOM, S(OUONCKON U KOMIaKTHOM].
fjokaszaHo, 4TO Ky/aMHapHas OLEHKa MNeYeHbsi CaxapHoro u 6UCKBUTa CyLECTBEHHO 3aBUCUT OT COPTa U JIMHUN MWEHNLbl, Ha
Ka4ecTBO KOTOPbIX BO/bLIE BCErO BANAET UHAEKC AEPDOPMALUNYN KIEHIKOBUHbI.

OTHOLIEHUNE ANaMeTpa nedyeHbss C MyKy COPTOB U JIMHUI MIWEHULbl K €ro TOAWnHE MEHSETCss oT 1 .40 9 6annos. OyeHka
MOBEPXHOCTY NEYEHbS — OT 3 .40 9 6annos, Buag usnoma — or 5 40 9, ogHako yser — or 7 40 9 6annos. CaMyro BbICOKYHO
KynUHapHyro oyeHky (8-9 6asa10B) UMEET NeYEHbE, NONYyYEHHOE C MyKku copToB KynyHanHKa, NaHHOHUKYC, nuHui Sgunonckas
1, LPP 1314 u NAK61/12. ObLyast O4yeHKa NeYEHbs1 OCTalbHbIX COPTOB U IMHUY HU3Kas n nsMeHsiercs ot 4,0 40 6,5 6annos.

[1opuCTOCTH MO KPYNHOCTU MOP MEHSETCS OT 7 (CO CPEAHUMYU TONCTOCTEHHbIMYU opamMy, 3aHumMarowmm 40 25 % msaxkuia) [0
9 6annos (C MenKuMU TOACTOCTEHHBIMU IOPaMu), & MOBEPXHOCTb U MOPUCTOCTb 38 PaBHOMEPHOCTLIO Pa3MELYEHUS MOP HE
MeHsIeTCs1 u cocTasnser 9 6annos. Oblujasi OLEHKa KEKCa TakKe O4eHb Bbicokasi — 8,3-9,0 6as108.

O6Lyas oyeHka buckeuta soicokasi — 7,5-9,0 6as1/10B, a CamMyro BbICOKYHO MOSYHEHO C MyKyu COPTOB MaHHOHUKYC, KynyHAuHKa,
AuHn Sgpuonckas 1, LPP 2793, LPP 1314 u NAK61/12.

Cambisi HanbonbLIoK 06beM BUCKBUTA MNONYHEH C Myku copTta KynyHanHka — 392 cmM? auHuil Sgpuonckas 1 — 390, LPP 2793 -
389 n NAK61/12 - 393 cM® unm Ha 5-8 % o cpasHeHuto co ctanHgaprom — 372 cm?. Obbem 6UCKBUTA Ha ypOBHE CTaHAapTa
nosyyeHo u3 Myku coptoB YowblHOK, CnasHas, Uleapass Husa, EmepuHo, flynyc, 'Ac Meckinon, YepHobposa, nweHuya
KOMMAaKTHas1, IMHWIA, noaydYeHHbIX rmbpuansaymedt Triticum aestivum /Triticum spelfta. O6bem Kekca CyLECTBEHHO HE MEHSI/ICS
B 3@BUCUMOCTY OT COPTa U JIMHUU MUEHNLbI.

YcTaHoBnEHO, 4TO MyKy C KNEeKOBUHOM, MHAEKC 4egpopmaymnm koTopoii bonee 100 eq. UK yenecoobpasHo ncronb308arb 4751
PON3BOACTBA NeYeHbs1 caxapHoro un uckeuta. OgHaKo MyKa BCEX UCCEAYEMbIX COPTOB U JINHME MPUroaHa A/ nosydeHus
KEKCa, O 4YeM CBUAETENLCTBYET BbICOKAsi €ro KyanmHapHas oyeHka., CamMyro BbiCOKYIO KyanHapHyo ouyeHky (8,5-9,0 6annos)
UMEET NeYeHbe ¥ BUCKBUT, NOSYHEHHbBIE C MyKM 3€pHa COPTOoB NaHHOHUKYC u KynyHANHKAE, TNHUI MWeHuLbl 3¢pnonckoi, LPP
1314, LPP 2793 u NAK61/12.

KnroueBble c/10Ba: neyeHbe CaxapHoe, KeKC, bUCKBUT, NHAEKC AeopMaymnm KnernKoBuHbl, COPT, JIMHUS.
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FORMATION OF QUALITY OF CONFECTIONERY PRODUCTS MADE OF WHEAT FLOUR OF DIFFERENT
VARIETY AND STRAIN

Abstract. The article is devoted to the study of culinary evaluation of confectionery products made of flour of varieties
and strains of soft, Ethiopian and club wheat. It is proved that the culinary assessment of sugar and biscuit cookies varies
considerably depending on the wheat variety and strain, the quality of which is most affected by the gluten deformation
index.

The ratio of the diameter of a cookie made of flour of the wheat variety and strain to its thickness varies from 1 to 9 points.
The evaluation of the cookie surface is from 3 to 9 points, the look of the cookie cracking is from 5 to 9 points but the color
is from 7 to 9 points. Cookies made of flour of Kulundynka and Pannonicus varieties, Ethiopian 1, LPP 1314 and NAK61/12
strains have the highest culinary evaluation (8-9 points) among studied varieties and strains. The overall evaluation of
cookies of other varieties and strains is low and varies from 4.0 to 6.5 points.

Porosity by pore size varies from 7 (average thick-walled pores up to 25 % of the pulp) to 9 points (small thick-walled pores).
The surface and porosity by the uniform distribution of pores does not change and is 9 points. The overall evaluation of a
cake-type bun is also very high (8.3-9.0 points).

The overall evaluation of a biscuit cookie is high (7.5-9.0 points) but the highest evaluation is of flour of Pannonicus and
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Kulundynka varieties and Ethiopian 1, LPP 1314 and NAK61/12 strains.

The largest volume was obtained from Kulundynka variety flour (392 cm?), Ethiopian 1 (390 cm?), LPP 2793 (389 cm?) and
NAK61/12 strains (393 cm?®) or by 5-8 % compared to the check variant (372 cm?®). The volume of a biscuit cookie at the
check variant level is obtained from flour of Uzhynok, Slavna, Schedra nyva, Emerino, Lupus, Ac Meckinon and Chornobrova
varieties, club wheat and strains obtained by Triticum aestivum/ Triticum spelta. The volume of a cake-type bun does not

vary significantly depending on the wheat variety and strain.

Flour with gluten, the deformation index of which is more than 100 units, should be used for the production of sugar and
biscuit cookies. However, the flour of all studied varieties and strains is suitable for baking a cake-type bun, as the culinary
estimation is high. Cookies and biscuit made of flour of Pannonicus and Kulundynka varieties, Ethiopian 1, LPP 1314, LPP
2793 and NAK61/12 strains have the highest culinary evaluation (8.5-9.0 points).

Key words: sugar cookies, cake-type bun, biscuit cookies, gluten deformation index, variety, strain.

MocraHoBka npo6nemMu. [lWeHMUS — HaNBaXMBila
npoAoBOSbYaA KynbTypa. Y 3B'A3KY 3i CTPIMKUM 36inblUEHHAM
UMCENbHOCTI HACEeNIeHHSA MNOMWUT Ha 3epHO MOCTIMHO 3pOoCTaE
[1]. HauioHanbHUIA PUHOK KOHAUTEPCbKMX BUPOGIB — OAMH i3
HaNPO3BUHEHIWMX Y BITYU3HSAHIA Xap4OBiA MNPOMUCIOBOCTI,
a KOHAMTEpPCbKe BMPOGHMUTBO € OAHMM 3 npuBabnu-
BUX ANS iHBecTopiB. HWHI Ha puHKY npauwe 29 Benmkux
crneuianisoBaHMx nignpueMmcTs i 6arato ApibHuMx uexis [2].
IHTepec A0 BMPO6GHMUTBA TakUX NMPOAYKTIB NMOCTIMHO 3POCTAE.
[MpoTe TEXHONOriYHi BNACTUBOCTI KOHAMTEPCbKOro 60poLlHa
iCTOTHO BiAPI3HAOTLCA BiA XibonekapCcbKoro.

AHani3 ocraHHix aocnigxeHb Ta ny6naikauii. bopowHo
Hanbinble BNAMBAE Ha BNACTUBOCTI TiCTa i AKICTb KOHAUTEPCb-
Knx Bupobis. na nedymsa LyKpoBOro Tta 6icKBiTa BUKOPUCTO-
BYIOTb 6OPOLLIHO 3 BMICTOM K1€MKOBUHK 28-34 % cnabkoi abo
cepeaHboi aKoCTi. MNweHn4He 60pOoLLHO 3i Chabkow | cepeaHboro
KNEeNKOBUHOKW 3a6e3nedvye BUrOTOBIEHHS LIYKPOBOMO neymBa
[o6poi AKOCTI, ToAi SK i3 60pPOWHA 3 CUABHOK KIENKOBUHOK
O[EPXYIOTb BUPO6U 3 HMXKYOK | TOBCTOCTIHHOK MOPUCTICTIO.
BOpoWHO 3 CUMABHOK KNENKOBUHOK MPU3BOAUTL A0 3aTary-
BaHHSA TiCTa Ta OAEPXAHHSA WinbHOro 6ickBiTy. BUKOpUCTaHHSA
CWUIBHOTO 33 AKICTIO 60POLIHA CNPUSE 3aTAryBaHHIO TicTa. Mpo-
T€ 38 YMOBW HU3bKOrO BMIiCTy CNabkoi KNENKOBUHWU TIiCTO BU-
X0AUTb KpUXKkuM. o6 3anobirtm uboMy Heo6XiAHO 3MEHLWUTH
KinbKiCcTb LUyKpy Ha 10 % i 36inbwmnT TpUBAanNICTb 3amicy [ 3, 4].
na BMpo6HMUTBA KEKCY BMICT i NPY>XHi BAACTUBOCTI KIENKO-
BWHW HE BNAMBAKOTb Ha MOro AKICTb [4].

KpiM UbOro Ha fKiCTb NeYnBa LyKPOBOro BrJIMBAE BMICT
reMiLesnionosmn, Ka XapakKTepusy€eTbCs BULLIOK 34aTHICTIO no-
rIMHATU BOAY, HiX Kpoxmanb. [igpaTtauiinHa 34aTHICTL Knen-
KOBMHW TakKoX BMAMBaE Ha nNpouec MorMMHaHHa Boau: i
niaBMLLEHHS 36inbluyE BOAONOMNMMHANbLHY 34aTHICTb 6opow-
Ha. YvM MeHLe BoAM YTPUMYE 60POLWHO B TiCTi, TUM LWIBMALLE
BOHa BUMapyeETbCA MiA Yac BUNIKAHHA. BBaXaeTbCcs, WO AKICTb
neymsa LlyKpPOBOro BM3HAYaETbCA TUNOM TBEPAOCTI 3epPHIBKU.
Halkpalwe ana uboro BUKOPUCTOBYBATU 6in03epHi M'AKO3epHi
copTu nweHumui [5].

MpoTe B niTepaTypi Maixe BCi AOCNIAKEHHS CMPSAMOBAHI Ha
niaBMLLEHHS 6i0N0MYHOI LiHHOCTI abo po3pobaeHHa TexHoNorii
OTPUMAHHSA KOHAWTEPCbKUX BMPOGIB CrneuianbHOro BUKOPU-
CTaHHA [6]. HWHi y BUPOBGHUUTBI MOWMPKOOTECA HOBI COPTH i
BWAW MNWeHWLUi, KOHAUTEPCbKI BAACTUBOCTI 3epHa sIKUX BUBYE-
HO HEeAOCTaTHLO.

MeToro craTtTi € KyniHapHe OUIHIOBaAHHA KOHAWUTEPCbKUX
BMpO6iB 3 6OPOLIHA COPTIB i NiHIM NWeHWLb 419 BCTAHOBIEHHSA
MOro NpuAaTHOCTI A0 Nepepobku.

Meroauka pocnigXeHHA. EkcnepuMeHTanbHy 4acTu-
Hy po6oTu nposoaunm B nabopatopii «OuUiHIOBAHHA SKOCTI
3epHa Ta 3epHONpPoAyKTiB» Kadeapu TexHonorii 36epiraHHs i
nepepobkn 3epHa YMaHCbKOro HauiOHaNbHOrO YHiBEPCUTETY
cagiBHnuTBa. BUKOPUCTOBYBaNM 3€pHO COPTIB NMWEHUL M'AKOi:
MoponsHka, BikTopis oaecbka, JlacTiBka oAecbka, YXWHOK,
KoxaHa, Bpana, 3 dionetoeum 3abapBneHHsAM 3epHiBku Yop-
HobpoBa, cTBOpeHux B ymoBax Creny; Lleapa HuBa, Mup-
xan, CnaeHa, cTBOpeHMX B YyMmoBax Jlicocreny; cenekuii
kpaiH €sponu MaHHoHikyCc (ABCTpifa), EmepiHo (Kinp), Jlynyc
(ABcTpis), CyacoH (®paHuis), 6inozepHoi KynyHanHka (Pocis),
Ac Meckinon (KaHaga); niHia nweHuui WinbHOKON0COi YMaH-
yaHka, nweHuui edioncebkoi apoi Edioncebka 1, niHii, oTpUMaHi
ribpuavsauieto Triticum aestivum / Triticum spelta — LPP 2793,
LPP 1314, LPP 3118, P 7 Ta iHTporpecuHi ninii NAK 46/12
i NAK 61/12, otpumaHi ribpuansadiero Triticum aestivum [
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amdinnoig (Triticum durum / Ae. tauschii), wo supoLllyBanun-
cs B ymoBax NpasobepexHoro Jlicocteny YkpaiHu. KoHTponem
(cTaHpapToM) CnyryBae pPanOHOBAHWI COPT MLWEHWUi MaKoi
03mMMOi (HauioHanbHWIn cTaHaapT) MogonsaHka (st).

BMIiCT | aKkicTb KNemkoBMHM BM3Hadanu 3a ACTY ISO
21415-1:2009. BurotoBneHHs Ta KyniHapHe OUIHIOBAHHSA ne-
4YMBa LlYKPOBOro NpoBOAWAN 38 BAOCKOHANEHOK METOAMKO,
OMWCAHOK B NaTeHTi HA KOPUCHY Moaenb «Cnocié nabopaTtop-
HOrO BUFOTOB/IEHHS Ta KYAiHAPHOI OLHKWN NeYmnBa LyKpPOBOro 3
6opowHa TpuTMkane i nweHuyi» N2 u 2016 13200 (Jlobuy B.
B., 2017), 6ickeita — «Cnoci6 nabopaTtopHOro BMrOTOBAEHHSA
6ickBiTa 3 60powWwHa TpuTUKane i nweHudi» N2 u 2016 13202
(Jlobuu B. B., 2017), kekcy — «Cnoci6 nabopaTopHOro BMro-
TOBJIEHHS Ta OLiIHKM KeKCy 3 60poLlIHa TpUTUKane i nweHuui»
N2 u 2016 13216 (Jlrobuu B. B., 2017).

MaTtemaTuyHy 06pobky AaHUX NPOBOAMAN METOAOM OAHO-
(aKToOpHOro AucCnepcinHoro aanisy [7]. AnA OuiHIOBaHHSA
TICHOTW 3B'A3KY MiX MOKa3HMKaMK, WO BUBYANUCA, BUKO-
pucrosyBanu wkany R. E. Chaddock [8], fka 3a Benn4uHu
koediuieHTa kopensauii 0,1-0,3 - cnabka, 0,3-0,5 — nomipHa,
0,5-0,7 —icToTHa, 0,7-0,9 - Bucoka, 0,9-0,99 — ayxe BMCOKA.

OCHOBHI pe3ynbTaTM pocnikeHHA. PesynbTtatn
OOCNIAXKEeHb CBigYaTh, WO SAKICTb KOHAUTEPCbKUX BUPOGIB
iCTOTHO 3MiHIOBanacb 3anexano Bif COPTy Ta AiHii nweHuui.
Biaomo, Wwo 4mMM 6inbwKnin giaMeTp ne4mBa LyKpPOBOro Ta MeH-
wa TOBLIMHAE, TUM BULLA MNOr0 SKICTb. Halbinbwe BiAHOLWEHHS
AiameTpa nedusBa A0 AiameTpa TicTa OTpMMaHo 3 6opowHa
nweHuui edioncekoi — 1,5, copty 6ino3epHoi nweHunui Makoi
KynynamHka - 1,5, niHin NAK61/12 - 1,5 i LPP 2793 - 1,4
(tabn. 1). Takox BOHO 6yn0 iCTOTHO GiNbWMM MNOPIBHAHO 3
ctaHgaptom (copt lMogonsHka) y nedymsBa, OTPUMAHOro 3
6opowHa copty lMaHHOHikyCc — 1,4 i ninii LPP 1314 - 1,3
(HIP,;=0,1). NeunBo pewTy COPTiB NWEeHMLi M'AKOoi Mano Hawn-
MeHLle BiAHOWEHHSA AdiameTpa neuvsa A0 AiaMeTpa TicTa, ke
3MiHoBanock Bia 1,0 go 1,2.

HalimMeHWwy TOBLMHY Mano ne4meBo, OTpuMaHe 3 6opow-
Ha copTy KynyHamHka Ta niHin Edionceka 1 i NAK61/12,
OCKi/lbKW BiAHOLIEHHA TOBLMHW NeunBa A0 TOBLUMHM TiCTa He
3MiHIOBaNOCh. Y pewTn A0CNiAKyBaHWX 3pasKiB neyusa ue
BigHOWeEHHA 6yno Ha 0,2-0,4 nyHkTn GinbLue.

HanicToTHiWe 3MiHIOBaBCS NOKA3HUK BiAHOLWEHHS AiaMeTpa
neymea A0 MOro TOBLUMHMW. Y ne4dmsBa, OTpMMaHoro 3 6opou-
Ha nweHuui edioncekoi BoHO 6yno 19,2, copTy 6ino3epHoi
nweHnui M'akoi KynyHauHka — 19,6, niHin NAK61/12 - 19,4 i
LPP 2793 - 15,7, wo 6inbwe nopiBHAHO 3 copToM ogonsHka
- 12,2 (HIP,;=0,5). ICTOTHO 6inblue BiAHOWEHHS TAaKOX Masno
neynBo, oTpmmaHe 3 6opowHa copTty MNaHHOHIKYC = 14,7 i ninii
LPP 1314 - 14,3, a B pewT1 3paskKis Ne4ymBa BOHO 3MiHIOBaNoCb
Bia 8,3 no 12,8.

BBa)xaeTbCs, WO 3arasbHa KyfiHapHa OuiHKA 3 MOKasHW-
koM 8,0-9,0 6anie — gyxe Bucoka, 6,6-8,0 — sBucoka, 5,4-6,6
- cepeaHs, 4,0-5,4 — Hu3bkKa, < 4,0 6aniB — AyXe HU3bKaA.

BigHoweHHs giameTpy nedusa 3 6opowHa copTiB i AiHiR
nweHnui 40 Noro ToBWMHKM 6yno B Mexax Big 1 go 9 6anis
(Tabn. 2). OuiHka noBepxHi neuyneBa 3miHIOBanace Big 3 A0 9
6anis, BUrnsa4 3nomy — Bia 5 A0 9, npoTe Konip 3MiHIBAaBCS Bif
7 po 9 6anis. I3 gocniaxyBaHUX COPTIB i HIN NWeHnui HanBu-
LWy KyniHapHy ouiHky (8-9 6anis) Mano neunso, OTPUMaHe 3
6opowHa copTiB KynyHamHka, MNMaHHOHIKyC, niHii Edionceka 1,
LPP 1314 i NAK61/12. 3aranbHa OuUiHKa NeYnBa peLTu CopTiB
i niHin 6yna HM3bKOW Ta 3MiHOBanace Bia 4,0 go 6,5 6anis abo
44-72 % BiA HAMBULLOIrO NOKasHWKa.
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Tabamys 1
XapaxkTepucTuka neumBa 3 60poLIHa NWEeHWLb PI3HUX COPTIB i AiHIN
BigHoweHHs
CopT, AiHis Aiamzzzaé_ll?p)anﬁ:rasa o TOBLUWHMU (TL;i?ngza [0 TOBLUK- D/T
Ao st, + Ao st, + Ao st, +

MoponsaHka (st) 1,2 - 1,2 - 12,5 0,0
BikTopis ogecbka 1,0 -0,2 1,6 0,4 8,3 -4,2
Baoana 1,0 -0,2 1,4 0,2 9,6 -2,9
KoxaHa 1,0 -0,2 1,4 0,2 9,6 -2,9
NacTiBka ogecbka 1,0 -0,2 1,4 0,2 9,7 -2,8
YXMHOK 1,2 0,0 1,2 0,0 12,8 0,3
Mupxaa 1,0 -0,2 1,4 0,2 9,3 -3,2
CnaBsHa 1,1 -0,1 1,4 0,2 10,3 -2,2
Lleapa HuBa 1,2 0,0 1,2 0,0 12,7 0,2
CyacoH 1,0 -0,2 1,4 0,2 9,6 -2,9
EmepiHo 1,1 -0,1 1,4 0,2 10,3 -2,2
Nynyc 1,2 0,0 1,2 0,0 12,7 0,2
[MaHHOHIKYyC 1,4 0,2 1,2 0,0 14,7 2,2
YopHobpoBa 1,2 0,0 1,4 0,2 10,7 -1,8
Ac Meckinon 1,2 0,0 1,4 0,2 10,9 -1,6
YMaHuaHka 1,2 0,0 1,4 0,2 11,0 -1,5
Edioncbka 1 1,5 0,3 1,0 -0,2 19,2 6,7
KynyHanHka 1,5 0,3 1,0 -0,2 19,6 7,1
LPP 3118 1,2 0,0 1,4 0,2 10,7 -1,8
P7 1,2 0,0 1,2 0,0 12,8 0,3
LPP 1314 1,3 0,1 1,2 0,0 14,3 1,8
LPP 2793 1,4 0,2 1,2 0,0 15,7 3,2
NAK46/12 1,0 -0,2 1,4 0,2 9,6 -2,9
NAK61/12 1,5 0,3 1,0 -0,2 19,4 6,9

HIP,, 0,1 - 0,1 - 0,5 -

Tabauys 2 ]
MoKa3HNKM KYNiHAPHOro OLiHIOBAHHA NEYMBa LYKPOBOro 3 60powHa pi3HMX COPTIB i NiHiNn
MokasHuk, 6an 3aranbHa ouiHka
CopT, ninisa

D/T MoBepxHs Konip Burnsg 3nomy 6an %

1 2 3 4 5 6 7
MoponaHka (st) 5 7 7 7 6,5 72
BikTopis ogecbka 1 3 7 5 4,0 44
NacTtiBka ogecbka 3 3 7 5 4,5 50
Baana 3 3 7 5 4,5 50
KoxaHa 3 3 7 5 4,5 50
YXXUHOK 5 7 7 7 6,5 72
Mwupxaa 3 3 7 5 4,5 50
CnaBHa 3 3 7 7 5,0 56
Lleapa HuBa 5 7 7 7 6,5 72
CyacoH 3 3 7 5 4,5 50
EmepiHo 3 7 7 7 6,0 67
Nynyc 5 7 7 7 6,5 72
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lpogosxeHHs Tabn. 2

1 2 3 4 5 6 7
[MaHHOHIKYC 7 9 9 9 8,5 94
Ac Meckinon 3 7 7 7 6,0 67
YopHobpoBea 3 7 7 7 6,0 67
YMaHuaHka 3 7 7 7 6,0 67
KynyHanHka 9 9 9 9 9,0 100
Edioncbka 1 9 9 9 9 9,0 100
LPP 3118 3 3 7 5 4,5 50
P7 3 7 7 7 6,0 67
LPP 1314 7 9 9 9 8,5 94
LPP 2793 9 9 9 9 9,0 100
NAK46/12 3 3 7 5 4,5 50
NAK61/12 9 9 9 9 9,0 100

HIP,, 1 1 1 1 0,4 -

Tabnuys 3
Moka3sHUKKN KyNiHAPHOIrO OLiHIOBaHHA KEKCY 3 60pOLHA NWEeHULb Pi3HUX COPTIB i NiHIN
MokasHuk, 6an 3aranbHa ouiHka

nosepn | MPTST | Devempre |6
MoponaHka (st) 9 9 9 9,0 100
NacTiBka ogecbka 9 7 9 8,3 92
BikTopis ogecbka 9 7 9 8,3 92
Baoana 9 7 9 8,3 92
KoxaHa 9 7 9 8,3 92
YXXMHOK 9 9 9 9,0 100
Mwupxaa 9 7 9 8,3 92
LUleapa HuBa 9 9 9 9,0 100
CnaBsHa 9 9 9 9,0 100
CyacoH 9 7 9 8,3 92
EmepiHO 9 9 9 9,0 100
Nynyc 9 9 9 9,0 100
[MaHHOHIKYC 9 9 9 9,0 100
Ac Meckinon 9 9 9 9,0 100
KynyHanHka 9 9 9 9,0 100
YopHobpoBa 9 9 9 9,0 100
Ecpioncbka 1 9 9 9 9,0 100
YMaHuaHka 9 9 9 9,0 100
LPP 2793 9 9 9 9,0 100
LPP 1314 9 9 9 9,0 100
LPP 3118 9 9 9 9,0 100
P7 9 9 9 9,0 100
NAK46/12 9 7 9 8,3 92
NAK61/12 9 9 9 9,0 100
HIP,, 1 1 1 0,4 -

[Jani Tabnunui 3 ceigvaTh, WO 60POLWHO BCiX AOCAIAXKYBaHMUX 9 6anis (3 APIGHUMK TOBCTOCTIHHMMM NOpPaMn), a NOBEPXHSA Ta
COPTiB | AiHIA NWeHMUi npuaaTHE ANnS BUPOGHMUTBA KeKCy. MOPUCTICTb 3@ PiIBHOMIPHICTIO PO3MilLeHHS Nop He 3MiHIoBanachb
MopuUCTICTb 3@ KPYNHICTIO NOP 3MiHIOBanack Big 7 (3 cepeaHiMm i ctaHoBMna 9 6anis. 3aranbHa OLIHKA KEKCY Takox byna ayxe
TOBCTOCTIHHMMW NOpPaMu, WO 3anmawTe 40 25 % makywa) o Bucokow - 8,3-9,0 6anie. ToMy 60POLWHO MNWeEHMLI NpuAaTHE
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Tabanys 4

Moka3HUKU KYJIiHAPHOro OuiHIOBaHHA 6ickBiTa 3 60pPOLHA NWEHULb Pi3HUX COPTIB i AiHIN

MokasHuk, 6an 3aranbHa ouiHka
S| noseponn | b | Dopuenes 22 | oot | o |
Moponaxka (st) 7 9 9 9 8,5 94
NacTiBka oagecbka 5 7 9 9 7,5 83
BikTopis ogecbka 5 7 9 9 7,5 83
Baoana 5 7 9 9 7,5 83
KoxaHa 5 7 9 9 7,5 83
YKMHOK 7 9 9 9 8,5 94
Mwupxaa 5 7 9 9 7,5 83
Lleapa HuBa 7 9 9 9 8,5 94
CnaBHa 7 9 9 9 8,5 94
CyacoH 5 7 9 9 7,5 83
EmepiHo 7 9 9 9 8,5 94
Nynyc 7 9 9 9 8,5 94
MaHHOHIKYyC 9 9 9 9 9,0 100
YopHobpoBa 5 9 9 9 8,0 89
Ac Meckinon 7 9 9 9 8,5 94
YMaHuaHka 7 9 9 9 8,5 94
KynyHaAnHka 9 9 9 9 9,0 100
Edioncbka 1 9 9 9 9 9,0 100
LPP 3118 7 9 9 9 8,5 94
P7 7 9 9 9 8,5 94
LPP 2793 9 9 9 9 9,0 100
LPP 1314 9 9 9 9 9,0 100
NAK46/12 5 7 9 9 7,5 83
NAK61/12 9 9 9 9 9,0 100
HIP,, 1 1 1 1 0,4 -

ONs OTPUMAHHS KeKCY BUCOKOT SKOCTI.

I3 nokasHukiB SAKOCTI 6ickBiTa Hanbinbwe 3MiHBanachb
noro noeepxHs — Big 5 (3 TpiwmHammn, wupuHa skux 0,5-1,0
CM, Wo 3anmatoTb 4o 25 % nosepxHi) Ao 9 6anie (6e3 TPiWKH
i 3ayTTAa) (Tabn. 4).

Oyxe BuCoKy ouiHky (9 6aniB) noBepxHi OTPUMAHO 3
60pOLWHA COPTIB MNWeHMUi M'aKkoTl MaHHOHIKYC i KynyHAWH-
Ka Ta niHin Edioncbka 1, LPP 2793, LPP 1314 i NAK61/12.
MopuUCTICTb 3@ KPYMHICTIO nop 3MiHoBanace Big 7 (3
cepenHiMM TOBCTOCTIHHMMKM Nopamu, Wo 3aimaTb 40 25 %
M'akywa) go 9 6anis (3 APiIGHUMU TOBCTOCTIHHMMW NOpPaMM).
[MpoTe PiBHOMIPHICTb PO3MIWIEHHSA NOP i KOHCUCTEHUIa nia
4ac pO3XXOBYBaHHA He 3MiHIOBanach i craHoBmuna 9 6anis.

3aranbHa ouiHka 6icksita 6yna Bucokow - 7,5-9,0 6anis,
a HaMBULLY OTPMMAHO 3 60pOLWHA COpTiB MaHHOHIKYC, KynyH-
AWHKa, NiHin Edionceka 1, LPP 2793, LPP 1314 i NAK61/12.

O6’eM KekCy 3anexHo Bi4 COpPTy Ta JiHil nweHuui
MOpiBHAHO 3 copTOM [loA0ONSAHKA 3MiHIOBaBCSA He iCTOTHO
(HIP,,=13) (Tabn. 5).

O6’em 6ickBiTa 3mMmiHOBaBcA Big 341 po 393 cmd.
Hali6inbwuit BiH 6yB 3 60powHa copTy KynyHAMHKA, NiHiA
Ecpioncbka 1, LPP 2793 i NAK61/12 - 389-393 c¢cm® a6o
Ha 5-8 % 6inbwWKUM NOpPIBHAHO 3i cTaHaapTom (372 cm3).
O6’em 6ickBiTa Ha piBHI CTaHAapTy OTpMMaHO 3 6opowHa
copTie YxunHok, CnasHa, Weapa Huea, EmepiHo, Nynyc, AcC
Meckinon, HopHo6poBa, NWeHNUI WiNbHOKONOCOT, NiHiln, OT-
puMaHuXx ri6puamsauieto Triticum aestivum / Triticum spelta.
Y pewTn COpTiB i NiHi NWeHuui BiH 6yB iICTOTHO MEHLLWM.

N92, 2017

BMICT KNneWkoBMHM B 3€pHi COPTIB | NiHIN nweHwuui
3MiHIOBaBCA B LWMPOKOMY AianasoHi — Bia 22,4 o 45,2 %
(Taén. 6).

BigoMo, WwWo Ana nweHuui Ay>Xe BUCOKMM BBAaXAaETbCH
BMICT KNIEMKOBUHKN > 36 %, BMCOKMM, SIKLLO Liel NOKa3HWUK
3HaxoaMTbCA B Méxax 31-36, cepeaHim —26-31, HU3bKUM —
21-26 i Ayxe HM3bkuM < 21 %,

Jy>xxe BUCOKWI BMICT KNEMKOBWMHM Masno 3epHO COpTIB
nweHuui M'akoi  MaHHOHIKYC i KynyHauHka, nweHuui
edpioncbkoi Ta niHii, oTpuMmaHi ribpuavsadieo Triticum
aestivum/Triticum spelta. BWCOKWMIA BMICT KNENKOBWUHM
dopMyBann pocauMHU CopTy Jlynyc, cepeaHin — MoaonsH-
Ka, YxuHok, Lleagpa HmBa, CyacoH, EmMepiHo, YopHo6poBa,
HM3bKWIN — BiKTOpPIA oOaecbka, JlactiBka opecbka, Bgana,
Mupxag, CnasHa, Ac Meckinon, nweHuui wWinbHOKONOCOT,
ninHii NAK61/12, ayxe Hu3bkuMin — cOpT KoxaHa Ta AiHis
NAK46/12.

Ona nweHnui Ao6pot0 BBAXAETLCSH KNENKOBUHA, iHAEKC
aedopmauii sakoi craHosutb 45-75 oa. BAK, 75-100 -
3a40BiNbHO cnabkot i 100-120 oa. BAK - He3aaoBinbHO
cnabkoto.

I3 10 copTiB nweHuui M’akoi HauioHanbHOI cenekuii
KNenkoBMHa n'atn 6yna aob6poto, a YOTMPLOX — 3a40BINbHO
cnabkoto, ocKinbkuM iHaekc aedopmadii CTaHOBMB BiANOBIAHO
59-69 i 79-84 oa. BAK. Jo6py KNENKOBUHY Mano 3eépHO CO-
pTy CyacoH, a B pewTn COpTiB — 3340BiNbHO cnabka. Knein-
KOBMHa 6in03epHOi NweHnui Takox Moxe 6yTn aobpoto abo
3a40BiNbHO CNabkolo, OCKiNbkM iHAEKC aedopMauii CTaHo-
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[anexc nedopmarrii kieiikoBUHH

Tabnnys 5
06’eM KeKcy Ta 6iCKBiTa 3a71€)KHO Bif COPTY Ta AiHil NWweHuyb, cM?
O6’em
Copr, ninia
KEKCY no st, £ bickBiTa no st, £
MoponsaHka (st) 247 - 372 -
BikTopisi ogecbka 250 3,0 341 -31,0
KoxaHa 251 4,0 345 -27,0
Bnana 254 7,0 348 -24,0
JlacTiBka oaecbka 249 2,0 351 -21,0
YXMHOK 251 4,0 373 1,0
Mupxag 246 -1,0 353 -19,0
CnaBHa 245 -2,0 371 -1,0
Leapa HuBa 247 0,0 375 3,0
CyacoH 255 8,0 354 -18,0
EmepiHO 253 6,0 370 -2,0
Nynyc 254 7,0 373 1,0
MaHHOHIKYC 246 -1,0 384 12,0
Ac Meckinon 245 -2,0 374 2,0
YopHobpoBa 258 11,0 375 3,0
YMaH4aHka 253 6,0 379 7,0
Ecdioncbka 1 254 7,0 390 18,0
KynyHanHka 256 9,0 392 20,0
LPP 3118 254 7,0 368 -4,0
P7 254 7,0 374 2,0
LPP 1314 250 3,0 384 12,0
LPP 2793 251 4,0 389 17,0
NAK46/12 257 10,0 349 -23,0
NAK61/12 253 6,0 393 21,0
HIP,, 13 - 15 -
420

£ 400 y=1,1324x + 275,98

m *

3 380 —

{e]

Z 360

S 340 *

320
60 110

Puc. 1. KopensiuifiHa 3anexHicTb Mi>k 06’eMoM 6ickBiTta (cM?) Ta iHaekcom aecdopmauii knekoBuum (oa. BAK)
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Tabauys 6
BmicT kneiiKoBMHM B 3epHi Ta iHAekC aedopmauii pi3HUX COPTIB i AiHIT NWeHULUb

CopT, niHisA BMicT kneikoBuHKn, % no st, £ Kﬁgﬁizgfﬁioop;aéﬂ}( no st, £
MoponaHka (st) 27,6 0,0 83 0,0

BikTopis oaecbka 23,6 -4,0 59 -24,0
NacTtiBka ogecbka 23,6 -4,0 62 -21,0

KoxaHa 18,0 -9,6 67 -16,0

Bpana 24,8 -2,8 69 -14,0

YXXMHOK 28,0 0,4 84 1,0

Mwupxaa 22,7 -4,9 68 -15,0

CnaBHa 22,4 -5,2 79 -4,0

Lleapa HuBa 27,2 -0,4 82 -1,0

CyacoH 28,0 0,4 75 -8,0

EmepiHo 28,8 1,2 81 -2,0

Nynyc 31,2 3,6 85 2,0
[MaHHOHIKYC 37,6 10,0 98 15,0
YopHobposa 26,4 -1,2 83 0,0

Ac Meckinon 23,6 -4,0 85 2,0
YMaHuaHka 21,3 -6,3 88 5,0
Edioncbka 1 45,2 17,6 102 19,0
KynyHanHka 42,8 15,2 108 25,0

LPP 3118 43,2 15,6 78 -5,0

P7 36,8 9,2 86 3,0

LPP 1314 37,2 9,6 93 10,0

LPP 2793 42,4 14,8 100 17,0
NAK46/12 19,6 -8,0 70 -13,0
NAK61/12 24,0 -3,6 105 22,0

HIP,, 1,5 - 4 -
Tabnuys 7
Kopensuifa Mi>k KOHAUTEPCbKMMMU BAACTUBOCTAMM 3€PHA Ta AKICTIO KOHAUTEPCbKNX BUPO6GIB
MokasHuK BMmicT kneikosuHu, % i;g;ig:fﬁ?pohﬁu;':

BigHoweHHa giameTpa (D) neuymBa Ao giameTpa TicTa 0,68 0,95

BigHOWeEHHS ToBWMHK (T) neynsa A0 TOBLIMHM TicTa -0,59 -0,85

D/T 0,64 0,92

MoBepxHA neunsa, 6an 0,56 0,90

Burnag snomy neuusa, 6an 0,58 0,94

3aranbHa ouiHka ne4ymea, 6an 0,63 0,95

MopuUCTICTb 3@ KPYMHICTIO Kekcy, 6an 0,52 0,77

3aranbHa ouiHka kekcy, 6an 0,52 0,75

MoBepxHsA bicksiTa, 6an 0,70 0,92

MopucTicTb 3a KpynHiCTIO 6ickBiTa, 6an 0,52 0,78

3aranvHa ouiHka 6icksiTa, 6an 0,67 0,91

BuB 85-108 oa. BAK. 3a40BinbHO cnabky KNemkoBUHY Mano 3'acoBaHoO, WO BMICT KNENKOBUHU Ta iHAeKC Aedopmauii
3€pHO MWeHuUi LWiNbHOKOAO0COI Ta AiHil nweHuui M’akoi, He BNAMBanuM Ha 06’e€M KeKCy, OCKiflbKM BCTaHOBNEHO cnab-
oTpuMaHi ribpuamsadiero Triticum aestivum / Triticum KU KOPENAUIMHMA 3B'A30K MK LUMMW MOKasHUKaMW -r =

spelta. KneinkosuHa nweHuui edioncekoi Ta niHii NAK61/12 0,21ir = 0,13, BignosigHoO. pOTE MiX BMICTOM KJIENKOBUHMN

6yna He3apoBinbHO cnabkot, a B NAK46/12 - pobpa.

Ta 06'€eMOM 6iCKBITA BCTAHOBAEHO iCTOTHUIA KOpPenauiiHun
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3B’asok (r = 0,62), a Mix iHAeKCOM aedopmMauii KnenkoBu-
HM Ta 06’eMOM — AyXe BMCOKWI KOpensuiiHui 38’30k (r =
0,96), 9Kknin ONUCYETLCA TaKUM PIBHAHHAM perpecii:

Y=1,2324x + 275,98,

ney — ob’em bickBiTa, cM?;

X — iHAaekc gedopmadii knenkosuHu, oa. BAK (puc.).
BcraHoBneHo, wWo Mix iHAekcoM pedopmauii KNenkosu-
HW Ta BIAHOWEHHAM AiaMeTpa nedyuBa A0 AiaMeTpy TicTa,
BiAHOWEHHAM AiaMeTpy A0 TOBLUMHWU, MOBEPXHEN, BUrASA0M
3/10MYy, 3arajnbHOK OLIHKO rnevynBa, NOBEPXHE i 3arasbHOK0
OLIHKO 6iCKBITa iICHYE Ay>Xe BUCOKNI KOPENnSAUiNnHUIA 3B'a30K
(0,90-0,95) (Tabn. 7).

Mix iHaekcoMm pedopmMauii KNenKoBUHM Ta MNOPUCTICTHO
3a KPYMHICTIO 3a5bHOK OLUIHKOK KeKCy Ta MOPUCTICTIO 3a
KPYMHICTIO 6iCKBiTa BCTAHOBNEHO BUCOKWI, @ BiAHOLWIEHHAM
TOBLIMHM MNe4ymBa A0 TOBLIMHM TiCTa — BWCOKWUI 3BOPOT-
HUA KOpenauimHWin  3B'A30K. MixX BMICTOM KJIE@MKOBUHM
Ta KYNiHAPHUMW MNOKA3HUKaMN KOHANTEPCbKMX BUPO6IB
KOpenauinHMi 38’930k 6yB iCTOTHWUM, @ 33 BiAHOLWEHHSAM TOB-
LWMHW Ne4ymnBa A0 TOBLUWHM TiCTa — 3BOPOTHUM.

OueBMAHO, WO KyNiHapHa OLUiHKa KOHAWTEPCbKNX BUPO6iB
3 nweHuudi Hanbinbwe 3anexuTb Bi4 iHAEKCY aedopmauii
KNenKoBMHU. Lle nae MOXNUBICTL BUKOPUCTOBYBATK LIEN NO-
KasHUK ANa BU3HAYEHHA NpuAATHOCTI 60poWwHa Ana BUpo6-
HMUTBa KOHAUTEPCbKMX NPOAYKTIB.

BucHoBkn. KyniHapHa oOuiHKa ne4ymBa LYKPOBO-
ro ta 6iCkBiTa iICTOTHO 3MIHIOETLCA 3aN€XHO BiA4 COPTY Ta
NiHIT NWeHnUi, Ha AKICTb AKMX Hanbinbwe BRAMBAE iHAEKC
nedopmMauii KNenKoBMHU. BOPOLWHO 3 KNENKOBUMHOK, iHAEKC
nedopmauii akoi noHaa 100 oa. BAK AoUiNbHO BUKOPUCTOBY-
BaTU ANA BUPOBHMLUTBA neynsa LlYKpoBoro Ta 6icksiTa.

BcraHoBneHo, Wwo 60poLWHO BCIX AOCAIAXYBAHUX COPTIB i
NiHIN NpuaaTHe ANnSA OTPMMAaHHS KEKCY, OCKiNlbKM KyfniHapHa
OuiHKa BMCOKA. Hameuwy kyniHapHy ouiHky (8,5-9 6anis)
MaE€ ne4ymBo Ta 6iCkBIT, OTpUMaHi 3 60poOLWHA 3epHa COpTiB
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BrJinB PEXXUMIB XXUBJIEHHA HA BOPOWHOMEJIbHI
BJIACTUBOCTI NWEHMUI OSNUMOI COPTY NOAOJIAHKA

AHOTayiss. Y cTatri HaBe4eHO 4aHi 110 BrIuBY BHECEHHS PI3HUX A03 €1EMEHTIB MIHEPAabHOIrO XUBAEHHS Ha 60POLIHOMEbHI
BAaCTUBOCTI NieHuLi 03umMoi copTy loaonsiHKa. BCTaHOBAEHO, L0 BHECEHHS MIHEPaIbHUX . 406PUB BrINHYIO Ha 60POLLIHOMEbHI
MOKa3HUKy 3e€pHa MnueHuyi 03mmoi, o 4acTb MOX/AUBICTb O4EPXATHU 3 HbOIO MPOAYKLUIiH0 BUCOKOI 5IKOCTI.

JoCnigxKeHHsMU 10 BUBYEHHIO BIIMBY BHECEHHSI PI3HUX 403 MIHEPasbHOIro XWBJIEHHS Ha GOPOLIHOMEAbHI BAaCTUBOCTI

BICHUK YMAHCbKOIo HAUIOHANbHOIO YHIBEPCUTETY CAQRIBHULITBA
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