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Cnoci6 BMpOOHMUTBaA CTepwnizoBaHOro crpegy 3 PisHWUM BMICTOM KMPY BKIHOYAE OTPUMMAHHS,
HOopManisyBaHHs, acyBaHHs, CTepunisauito Ta OXOMNOMXKEHHS BUCOKOXWMPOBOI OCHOBW. Ak
BMCOKOXMPOBY OCHOBY BUKOPUCTOBYIOTb KOMBIHOBaHI BUCOKOXMPHI BEPLUKK, SKi OTPUMYIOTb 3 BEPLLKIB
3 MaCoBOK 4acTKO xupy 3512 % Ta eMynbroBaHoi KOMGIHOBAHOI MOMOYHOI CyMillli Y CMiBBiAHOLLEHHI
50:50, wo cknagaetbcsa i3 3aMiHHMKA MOJSIOYHOrO XXWUpY, emyrnbratopa, 3HEXWPEHOro MOfoka Ta
MacnsHku. Mpyn LbOMYy MacoBY 4YacTKy XWpY B crnipefi OTPUMYIOTb 3arexHO Bif OTPUMaHOro BMICTY
BOMOMM y KOMBGIHOBaHUX BUCOKOXMPHUX BEPLLKAX Npu iX HopManisauii.
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KopucHa mopenb HanexuTb A0 MOJIOYHOI MPOMMUCIOBOCTI Ta MoXe OyTu BUMKOpUCTaHa Yy
BUMPOGHMUTBI cnpeais.

B octaHHi pokm y MmacnopobHini ranysi MOMOYHOI MPOMUCIIOBOCTI, NOpsa i3 BUPOGHULITBOM
HaTypanbHOro BEPLLUKOBOIO Macna, LWUPOKO BMPOBaMKYETbCA TEXHOMONA CnpeaiB - XapyoBux
XMPOBUX MPOAYKTIB, O CKNagatTbCs 3 MOMOYHOrO Ta POCHMHHUX XMpiB. Ha cborogHi acopTumeHT
CTepuni3oBaHUX MOMOYHMX KOHCEPBIB HEBENUKUN i NoTpebye po3lmpeHHs. A 3poctatoya notpeba y
BMCOKOKAIOPIMHUX CTEpUMi30BaHMX MOJSIOYHMX KOHCepBax, OCOOMNMBO CTINKMX B HeperynboBaHWUX
ymMoBax 30epiraHHs, CTUMYIIOTb CTBOPEHHS HOBUX BUAIB CNpeay CTEPUNi30BaHOro 3 pisHUM BMICTOM
Xupy.

AHarorom KopucHOI Mogeni € cnocid BMPOOGHULTBA MOJSIOYHOIO MPOAYKTY, KU MicTUTb 50-65 %
Xupy Ta 30epirae cBoi BMXigHI BNacTMBOCTI NpoTsiroM 6 micsauis 3a Temnepatypw Big 0 go 5 °C [1].

Y Buwes3a3HayeHOMy Crnocobi OTpMMaHHA  KOMOIHOBAHOrO  BMCOKOXMPHOIO — MOJIOYHOTO
npoaykty [1] npeacrtaBneHMn oBMEXeHUn acopTUMEHT, a TakoX He 3abesnedvyeTbcs CTabinbHICTb
roTOBOro NPOAYKTY Yepes po3LllapyBaHHs KOHCUCTEHLT Ta CKOPOYEHMI TePMiH 36epiraHHs.

Hanbnmkymm aHanorom KOpPWUCHOI Mopdeni € cnocib OTpMMaHHS CTEpPMNi30BaHOro BEPLUKOBOro
Macna pi3HOI XXMPHOCTI, B SIKOMY OTPUMYHOTb BMCOKOXMPHI BEPLUKM Ta HOpMani3yloTb OO MacoBOil
yacTkm Bornorn 16, 20, 25, po3acoByoTb, CTEPUII3YIOTE Ta OXONOMKYIOTb B YMOBaxX CTaTWKU Yy [ABa
eTanu: nepwwui - B aBToknasi Npotarom 20 xB A0 3HWXKEHHA TeMnepaTypu HarpiBHOro cepefoBuLa
4012 °C; gpyrum - B xonogunbeHii kamepi 3 Temnepatypoto 8-10 °C npotarom 10+0,5 roa, 36epiraHHs
CTepuni3oBaHOro BEPLUKOBOro Macrna 3 MacoBO YacTKow xupy 72,5 abo 78,0, abo 82,5 % 2 poku 3a
TemnepaTypu He Bue 25 °C [2].

Heponikom 3anponoHoBaHOro crnocoby € He3banaHCOBaHWUA XXUPHOKUCIIOTHUIA | TpuUrniuepuaHui
CKrag BEpPLUKOBOrO Macria, a TakoX HasiBHICTb B HbOMY JIEKOTrO CasibHOrO MPUCMAaKy i BKpansieHb
TONMEHOro mMmacna.

B ocHoBy KopuCHOI MoOAgeni MOCTaBMeHO 3adayy CTBOPEHHs cnocoby BupobHuUTBA
CTepuni3oBaHoro crnpegy 3 pPisHMM BMICTOM >XMPY OTPUMAHHAM HOPMani3oBaHOi 3a BMICTOM BOSOru
CyMilli KOMBIHOBaHUX BUCOKOXMPHUX BEPLUKIB i3 30anaHCOBaHWM XMPHOKUCIIOTHMM CKIagom,
BHacCMigoK YOro OTPUMaHMWIM Ha iX OCHOBI cnpeq 3 Pi3HMM BMICTOM XUPY Ma€ BMCOKY Xap4OBY LiHHICTb
Ta AKICTb, @ TaKkoX CTabinbHy CTPYKTYPY 3 BiACYTHICTIO Taknx Bad, SK CanbHWUA MPUCMaK i BKpanieHHs
TONNEHOro Macna, BNpoAoBX TpUBarnoro 3depiraHHs.

MocTaBneHa 3agayva BUPILIYETBCS TWMM, WO Y cnocobi BUPOOHULTBA CTEpUNI30BaHOro crnpepy 3
Pi3HAM BMICTOM XWpY, LLO BKMIOYAE OTPUMAaHHS, HOpManidyBaHHs, dbacyBaHHS, cTepunisauilo Ta
OXOJTOKEHHSI BUCOKOXMUPOBOI OCHOBM, 3rAHO 3 KOPMUCHOK MOAENII0, SIK BUCOKOXUPOBY OCHOBY
BMKOPUCTOBYIOTb KOMBIHOBAHI BUCOKOXWUPHI BEPLLKU, SIKi OTPUMYIOTb 3 BEPLLKIB 3 MAacCOBOK YaCTKOH
xupy 35+2 % Ta emynbroBaHoi komGiHOBaHOi MOMO4YHOI Ccymiwi Yy cniBeBigHoweHHI 50:50, wo
CKIagaeTbCs i3 3aMiHHMKA MOJIOYHOTO XMPY, eMyrbratopa, 3HEXMPEHOro MOSioka Ta MacrsiHKu, npu
LUbOMY MacoBY 4YacCTKy >XUPY B Chpefi OTPMMYIOTb 3amnexHO Bid OTPMMAHOro BMICTYy BOSOTU Yy
KOMOIHOBaHMX BUCOKOXUPHMX BepLUKax npuy ix Hopmanisauii.

3rigHO 3 KOPUCHO MOAENM, NP HopMarnisauii KOMBiIHOBaHUX BUCOKOXUPHMX BEPLLKIB 40 BMICTY
Bonoru 16, 20, 25 %, oTpUMYOTb CNpes 3 MacoBOK YacTKow xupy 82,5, 78, 72,5 %, BianosigHo.

Cnocib 34iACHIOTb HACTYMHUM YMHOM.

1. BigibpaHe Ta oumweHe monoko nigirpisatoTe Ao Temnepatypu 4012 °C nogatwTb y cenapaTop-
BEPLUKOBIAOKPEMIIIOBAY Ta OTPUMYIOTb 3HEXMPEHE MONOKO i BEPLUKM 3 MACOBOK 4YacCTKOK XUpY
3512 %.

2. Ins oTpMMaHHA KOMBIHOBAHOI MOMOYHOT CyMillli B EMHOCTI pO3nnaBnsioTb 3aMiHHUK MOJTIOYHOMO
Xnpy oo Temnepatypu 65-70 °C.

3. JopatoTb emMyrnbraTtop, 3HeXXupeHe MOoKO Ta MacnsaHKy 3 Temnepartypoto 65-70 °C.

4. KombGiHOBaHy MOMOYHY CyMiWl MigdawTb emynbryBaHHIO 3a Temnepatypu 65-70 °C.
EmynbryBaHHa KoMBiHOBaHOI MOMOYHOI CyMilli 3a TeMmnepaTtypu Huwxk4e 65 °C € HeedheKTUBHUM Yepes
HeJoCTaTHIN BMPOBITOK 3aMiHHMKA MOJIOMHOIO XWpYy y CyMmiw, a 3a Ttemnepatypu Buwe 70 °C -
NPU3BOAMTL A0 po3LlapyBaHHS CyMiLli.

5. [lo emynbroBaHoi KOMGIHOBaHOi MOMOYHOI CyMilli 4OAA0Tb BEPLUKN 3 MAacOBOK YACTKOK XMpyY
3512 % y cniBBigHOoLWweHHi 50:50.

6. OTpumaHy KOMBIHOBaHy BEpPLUKOBO-MOJIOYHY CYMill MacTepu3yloTb 3a TeMnepaTypu B Mexax
80-85 °C. MacTtepumsauito koOMGIHOBaHOI BEPLUKOBO-MOJIOYHOI CyMillli NPOBOASATL 3 METOI 3HULLEHHS
MiKpohriopn i pynMHyBaHHS epMeHTiB (3okpema ninasy, LWo po3wennioe Xxup). HarpiBaHHS
KOMOIHOBaHOI BEPLLKOBO-MOSIOYHOI CyMilli 3a TemnepaTypu Bulle Hixx 85 °C - He JouinbHe, OCKiNbKK
CrpUsie BUTOMSEHHIO 3 Hel Xupy, obpobreHHss KoMOIHOBaHOI BEPLUKOBO-MOJSIOYHOI CyMilwi 3a
TemnepaTypu Hux4e Hixk 80 °C - TeXHONOrYHO HeedheKTUBHE.
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7. KombiHOBaHy BEpLUKOBO-MOJSIOYHY CyMill 3 TemnepaTtypol B Mexax 80-85 °C Hakonu4yoTb B
€MHOCTi, 3BidKM CaMOMMMBOM HanpaeBnawTb B cenapatop And OTPUMaHHSA KOMOIHOBaHUX
BMCOKOXMPHMX BepLUKiB. FAKICTb cnpefy 3anexutb Big TpMBanocTi 3HAXOMKEHHS KOMOGIHOBaHMX
BVCOKOXMPHUX BEPLLKIB B HAKONUYyBarbHin EMHOCTI. TOMy 3anac KOMGiHOBaHOI BEPLUKOBO-MOMOYHOI
CyMilli B €eMHOCTI NOBMHEH 3abe3neuyyBaTn 5-T XBUNUHHY POBOTY cenapaTtopa, a HaKonuyyBaHHS
BENUKOI KiNbKOCTi KOMBIHOBaHOI BEPLUKOBO-MOJSIOYHOI CYMiLli MOXe MpM3BECTU [0 1i OXONOMKEHHS,
YaCTKOBOIO BWUTOMMEHHS XUPY W YTBOPEHHIO OBinNKOBO-XMPOBOI MMiBKA Ha MOBEPXHi KOMGIHOBaHOI
BEPLUKOBO-MOJIOYHOI CyMilli. HagxoakeHHs: KOMOIHOBaHOI BEpPLLUKOBO-MOJIOYHOI CyMillli B cenapaTop
BCTAHOBOKOTL TakK, LOO BMICT BOMOrM y KOMOIHOBaAHMX BMCOKOXUPHUX BepLukax ctaHoBuB 16, 20,
25 % p[nsa oTpumaHHsa crpedy CTEpuUIi3oBaHOro 3 MacoBOK 4acTkow xwupy 82,5, 78,0, 72,5 %,
BignoBigHO.

8. MNicna Hopmanisauii koMbBiHOBaHi BMCOKOXMPHI BEPLUKM 3 MacOBOK 4acTkoio Bonorn 16, 20,
25 % HeranmHo dacyloTb y nonepegHbO OOpobneHi XepcTaHi GaHKM | 3akaTyloTb KpULLIKAMW.
HeobxigHo cnigkyBaTn 3a TuM, wWo6 OGaHKM 3anoBHIOBaNMCb KOMGIHOBAHMMW BUCOKOXUPHUMU
BEpLUKaMK 3 MacoBoK 4acTkow Bonoru 16, 20, 25 % 6Ge3 NoBITPAHOro NpoLLapKy MK NPOOYKTOM i
KPULLIKOHO.

9. HanoBHeHi KOMBIHOBaHNUMWN BUCOKOXUPHMMMK BEpPLUKaMU 3 MacoBOK 4acTkow Bonorn 16, 20,
25 % Ta 3akaTaHi O6aHKu TpaHCNOpTEpPOM MoAalTb Ha CTepuni3auilo B aBToknas, Ae 06pobreHHs
npoeoauTbCsa 3a Temnepatypu 12011 °C 3 Butpumkoro 45 xB. Hac BigpaxoByeTbCs MiCns AOCATHEHHS
BKa3aHOl TemnepaTypu B aBTOKNaBI.

10. MpoBOAATL OXONOAKEHHS B YMOBaX CTaTUKKU Yy ABa eTanu: nepwunn - B aBToknasi npoTtarom 20
XB 00 3HWKEHHS1 TemnepaTtypu HarpisHoro cepegosuwia 4012 °C; gpyrui - B XonogunbHin kamepi 3
TemnepaTtypoto 8-10 °C npotarom 10+0,5ron. [IBoeTanHe 0XOno4XeHHsI B YyMOBaXx CTaTUKWN A03BOSISIE
nepeTBoploBaTN KOMOIHOBaHi BMCOKOXWPHI BEpLUKM B crped, 3abesneyyiouy npu LbOMY MpoLec
o6epHeHHss a3 i (OpMyBaHHS CTPYKTYPW i KOHCUCTEHUii, BNacTMBMX BEPLLUKOBOMY Macny.
[oBroTpuBane OXOMNOAXEHHS B yMOBax CTaTuKu 3a TemnepaTtypu B mexax 8-10 °C npotsarom 10+0,5
rog cnpusie crabinisauii CTPyKTypy Ta 3aBEPLUEHHIO TOMOFEHHOro pO3Mnofiny BCiX CKMNagoBuMX
CTepuni3oBaHoOro cnpeay 3 MacoBoK YacTko xupy 82,5, 78,0, 72,5 %.

11. MNapaHTOBaHM TepMiH 36epiraHHa CTepuni3oBaHOro cnpegy 3 MacoBOK YacTkow Xupy 82,5,
78,0, 72,5 % cknagae 2 poku B HepErynboBaHUX TeMnepaTypHux ymoBax, ane He suile 25 °C.

Cnoci6 BMpOOHMUTBaA CTEpWNi3oBaHOro cnpegy 3 PisHUM BMICTOM XXWUPY BiOPI3HAETbCA BiA
HaWbnwk4oro aHanora pauioHanbHUMW TEXHOMOMYHMMMK  PILUEHHSAMW, $Ki  OalTb  MOXIUBICTb
ofepXaTu NPOAYKT 3 NOKPALLEHUM XUPHOKUCIIOTHUM CKITagoM Ta MigBMLLEHO XapyOBO LHHICTIO, i3
CTabiNbHUMKU | HaNEeXHUMW OpPraHONENTUYHUMUN MOKa3HWKaMU BMPOLOBX TpMBAnoro CTPOKY
30epiraHHa (Tabn. 11 2).

Tabnuuga 1

YKVpHOKMCNOTHWUIA cknaj cTepunisoBaHoro
cnpeay 3 pi3HUM BMICTOM XMPY MOPIBHAHO 3 HAWBMVKYMM aHanorom

Hanbnwmwkumn ananor| KopucHa mogensb

HasBa MUpHUX KUCMoT ' o . o
3 BMIiCTOM Xupy, % | 3 BMiCTOM Xupy, %

725 | 780 | 825|725 | 78,0 | 825

MacnsHa (Ca:0) 29 | 226 (239|102 10 | 11
"ekcaHoBa (Cs:0) 21 164 /173|081 ] 08 | 0,9
OkTtaHoBa (Cs:0) 14 109 116|116 | 1,7 | 18
HekaroBa (C10:0) 33 | 257 | 272 ]|155]| 15 | 16
MipuctmHoBa (Ci4:0) 10,7 | 835 883|542 | 54 | 55
ManbmiTnHoBa (Cie:0) 28,9 22,54 123,84|12,11| 12,0 | 12,2
CreapwuHoBa (Cuis:0) 94 | 733|776 |599]| 60 | 6,1
JlaypuHoBa(Ci2:0) 37 1289 | 305|648 | 65 | 6,6
EnaiguHosa (Cis:1rparc) - - - 727 | 713 | 74
OneiHoBa (Cis:1uuc) 24,2 19,97 18,88|33,81| 34,0 | 34,2
JNliHoneBa (Cis:2) 48 | 3,96 | 3,74 |13,15] 13,2 | 13,3
JlinoneHoBa (Cis:3) 09 |074 070 |322] 32 | 33
ApaxiHoBa (C20:0) 02 |017 | 0,16 | 040 | 04 | 04
MagoneiHoBa (C2o:1) - - - 085| 09 | 09
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Tabnuusa 1 (NpoooBXeHHS)

Hasga XUPHUX KNCIOT

Hanbnwmxuumn ananor| KopucHa mogenb
3 BMiCTOM Xupy, % | 3 BMiCTOM Xunpy, %

BMicT BUCOKOMOMEKYNSIPHUX HACUYEHUX XKUPHUX

ko (HKK) 62,7 | 62,8 | 62,9 (30,31 | 30,3 | 30,0
BmicT noniHeHacuveHux xxmpHux kucnot (MHXXK) 57 58 | 5,85 (15,85| 16,0 | 16,1
BmicT MOHOHEeHacn4eHnx xXupHux kmcnot (MHXKK) 275 | 27,6 | 27,7 |47,25|47,28| 47,3
0-3/Q-6 1.5 1.5 15 | 1141141 14

Tabnuuga 2

OpraHonenTunyHi nokasHuKK nig yac 3bepiraHHs cnpeay CTepuniaoBaHoOro 3 pisHMM BMICTOM XUPY
MOPIBHAHO 3 HAWBNMXKYMM aHaNorom

HasBa nokasHuka

XapakTepuctuka ansi

Hanbnwk4yoro aHanora 3 BMiCTOM
xupy 72,5 %, 78,0 %, 82,5 %

KopucHoi moaeni 3 BMIiCTOM Xupy
72,5 %, 78,0 %, 82,5 %

nicns BUrOTOBNEHHS

30BHiLLHIN BUrNAA i
KOHCUCTEHLis

OpaHopigHa, nnacTnyHa, WinbHa,
NOBEPXHS HA po3pi3i BriMckyya

OpgHopigHa, nnacTnyHa, WinbHa,
NoBepXHs Ha po3pisi Brmckyya

Cmak i 3anax

Yuctuin, gobpe BUpaxeHum
BEPLUKOBUI 3 MPUCMaKOM
cTepwunisadii i TonneHoro macna

YuncTtuin, 0obpe BUpaXKeHU.
BEPLLKOBMI CMaK 3 NMPUCMaKOM
cTepwunisauii

Micna 12 mic. 36epiraHHs

30BHiLLHIN BUrNAA i

3anaxom

. Bes 3miH bes 3miH
KOHCUCTEHLiA
Cmak i 3anax be3 3miH bes 3miH
Micns 18 mic. 36epiraHHs
3OBHiLLHIN BUrNAA i . .
: A Be3s 3miH Bes 3miH
KOHCUCTEHLiA
Cmak i 3anax be3s 3miH Be3s 3miH
Micna 20 mic. 36epiraHHs
3OBHiLLHI BUrNAA i . .
, A bes 3miH be3 3miH
KOHCUCTEHLiA
Cmak i 3anax be3s 3miH Be3s 3miH
MMicnsa 24 mic. 36epiraHHs
30BHiILLHIN BUrNAA i MoBepxHs 6e3 3MiH, 3 HAsABHICTIO Be3 aMmiH
KOHCUCTEHLiA BUTOMJIEHOIO MOJTIOYHOTO XMPY
Cwmak i 3anax CanbHuii npucmak bes 3miH
MMicna 27 mic. 36epiraHHs
L. . MnacTnyHa, NoBEPXHS TEMHO-
30BHiLLHIN BUrNAA i ; . .
. )KOBTa, HaniBnpo3opa 3 HasBHICTIO | be3 3miH
KOHCUCTEHUA
BUTOMJIEHOIO MOJIOYHOTO XMPY
. MNporipknuin cMak 3 HENPMEMHUM .
Cwmak i 3anax porip P bes 3miH

TexHiyHUn pesynbTar,

O A[ocdaraeTtbCAa npu BI/IKOpI/ICTaHHi 3anponoHoBaHOro CFIOCOGy, €

OTPUMaHHA cnpefy CTepunisoBaHOro 3 MacoBOK 4YacTkow xupy 72,5, 78,0 tTa 82,5 % 3 BMUCOKOIO
XapyoBOK LHHICTIO Ta cTabinbHiCTIO nig 4ac TpuBanoro 36epiraHHs; PO3LIMPEHHSI ACOPTUMEHTY
CTEpPUNi30BaHNX MOSOYHNX KOHCEPBIB, siki OyAyTb MaTW LUMPOKUA MOMUT B MiCUSX, A€ HEMOXIMBO
30epiraTn 3BUYaNHi BUAOM CNpegiB, a came: NS BiNCbKOBUX, eKCrneauLin, reonoris, TYpUCTIB; eKOHOMIs
MOJIOYHO| CMPOBWHW; MiABULLLEHHS €(PEeKTUBHOCTI TEXHOSOMYHOMO NpoLEecy 3a paxyHOK BMKOPUCTaHHS
POCIIMHHO| CUPOBWHM | TEXHOSOINYHMX onepavin.

IPKEPEJNA IHOOPMALIIL:

1. Krog, N. Interfacial properties of emulsifier/protein films related to food emulsions / N. Krog,
N. M. Barfod // AIChE Symposium Series. 1990. 86. P. 1-6.
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2. MNaTeHT Ha kopucHy moaenb Ne 146008 Big 13.01.2021. Cnocib BupobHMLTBa CTEpPUNi30BaHOro
BEPLLKOBOro Macna pi3Hoi »xupHocTi. Jlomosa H.M., Mepanoe C.B., HapixHun C.A.

®OPMYJIA KOPUCHOI MOJEN!I

1. Cnoci6 BMpoGHULTBaA CTEpPMNI30BAHOro cnpeny 3 pPi3HMM BMICTOM XUPY, LLO BKNIOYAE OTPUMAHHS,
HOopMmarnisyBaHHs, acyBaHHS, CTepunisauilo Ta OXONOMKEHHA BUCOKOXUPOBOI OCHOBW, KW
BiApPI3HAETLCA TUM, WO $IK BUCOKOXWPOBY OCHOBY BUKOPUCTOBYIOTb KOMOIHOBAHI BMCOKOXMPHI
BEPLLKU, AKi OTPUMYIOTb 3 BEPLLKIB 3 MAacoBOK 4acTkow Xunpy 3512 % Ta eMynbroBaHoi KOMOiHOBaHOI
MOSMOYHOT cyMiwi y cniBBigHoweHHi 50:50, wWo cknagaeTbca i3 3aMiHHMKA MOSIOYHOIO XUpY,
eMynbratopa, 3HEeXWpPEHOro MOfoKa Ta MacfsiHKM, NMpyM LUbOMY MacOBY YacTKy XWpy B cnpegi
OTPMMYIOTb 3aNeXHO Big OTPMMAaHOro BMICTY BOJIOMM Y KOMOIHOBaHUX BMCOKOXMPHUX BEpLLKax Npw ix
HopManisadir.

2. Cnoci6 3a n. 1, Sk BIiAPI3HAETLCA TMM, LLO NpPYM HOpMarisauii KOMOIHOBaHUX BMCOKOXUPHUX
BepLkiB g0 BMicTy Bonorn 16, 20, 25 % oTpumyloTb cnpeq 3 MacoBOK 4acTkow xupy 82,5, 78,
72,5 %, BianoBigHo.

Komn'totepHa BepcTka B. FOkiH
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