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AHomauyin. Y cbizionoaiyHux docnidax Ha buYKax eueyanau nepempasHicmb opaaHiyHUX pedosuH
nid ennueom dodasaHHa o0 hoHO8020 pauioHy MiHepanbHUX peyosuH. BemaHosneHo, wo dodasaHHs 60
¢poHO8020 pauioHy MiHepanbHuUx conell npusgeno Ao 30inbuleHHs HaOXOO0XeHHS 8 MOHKUL KUWEeYHUK
Op2aHiyHUX PeYOBUH, AK & LJIIOMY, maK | 30Kpema Clpo20 rpomeiry.

3'scosaHo, wjo dodasaHHA Ao hpoHOBO20 pauioHy MiHepanbHUX pedosuH npusseno do akmusisayil
npouecie biocuHmesy MikpobianbHo20 binky & nepedwiyHkax 6uykKie 3 eUKOPUCMAaHHAM eHAO02eHHUX
Oxepen azomy.

Knroyoei cnoea: miHepanbHi peqyosuHu, MikpobianbHul 6inok, cupull npomeiH, eHdozeHHUU azom,
opaaHiuyHi pedosuHu, pybeub, MOHKUU KUuWweYHUK, nepedwnyHku, OeaHaduamunana Kulika, XiMyc,
¢oHosull paljoH, nepempasHicmb.

AkTyanbHicTb npobnemu. [ligBULLIEHHA edEKTUBHOCTI BUKOPUCTAHHA KOPMY Ha OAMHWLO
npoayKuii, o BUpOONSAETLCA TBAPUHOIO HeMOXNBO 6e3 rmubokux 3HaHb idionoro-6ioxiMiYHUX OCHOB
TpaBrieHHA i 0OMiHy pe4oBuH. Cepef, YMHHUKIB, L0 BMNAMBalOTb Ha MNPOAYKTWMBHI SKOCTI TBapwH,
nepLuovepro.e 3Ha4YeHHsA Mae 36anaHcoBaHICTb paLioHy MO opraHiYHMX i HEOPraHiYHWX pe4oBUHaX.

HocnigXeHHs eheKTUBHOCTI BUKOPUCTAHHA | JOCTYNHOCTI MNOXMBHUX PEYOBUH KOPMY MPU3BENU 40
dopMyBaHHs KoHuenuii 36anaHcoBaHOT rofieni, 3rigHO sKoi AN 3abe3nedveHHA 340pOB'A | BUCOKKX
NPOAYKTUBHUX SKOCTEW TBaPWUH NOTPiIOHI MEBHi CNIBBIAHOLIEHHS MK NNACTUMHUMKU | €HEPreTUHHUMM
cybcTpaTtamu, Makpo i MiKpoernemMeHTamu, BiTamiHaMu i iHLWMMKU GionoriYyHo-akTUBHUMU peyvoBUHaMU, SAKi
BUCTYMNarTb B AKOCTi perynaropis pepMeHTaTUBHOI akTUBHOCTI [6].

Ha cborofHilwHiih AeHb fLocuTb rMnOOKO BUBYEHI NUTaAHHA MPO BMIMB MiHEPaNbHUX PEYOBUH Ha pi3Hi
cTopoHu MeTaboniamy y >KyiHux TBapuH [3,4]. Mpu UbOMYy 3anuIIalTbCA HEAOCTAaTHBO 3pO3YMINTMMU
NUTaHHA NMPO MOXIMBI MeXaHi3MW Aii pi3HOMaHITHUX cTUMyndATopiB. HaneBHo, Wo npu cuMOIOHTHOMY
TpaBfieHHi HaWBaX/MBILLOO YMOBOIO € CTBOPEHHS ONTUMAanbHUX YMOB [ANS  KUTTERIANbHOCTI
MiKpoopraHiamiB pybud, AKki BM3Ha4altoTb i Mipy yTunisaudii MOXWBHUX PEYOBUH KOPMY, | LUBMAKICTb
TpaHcdopMayii BinkoBux i HeBINKOBUX a30TUCTUX PEYOBMH pauioHy B MikpobianbHuii Ginok, Akuin e
OCHOBHWM [XepenoM He3aMiHHWX aMiHOKUCHOT, Lo HagX0AsATb B KPOB.

3aBgaHHA gocnigKeHHA. BMBYATU BMNUB XITOPUCTOrO HaTpito, conei kobaneTy, Midi i UMHKY Ha
npolecy TpaBfeHHA B NepejLunyHkax OuukiB Ta HagXOAXeHHs MikpobianbHoro i eHgoreHHoro Binky B
ABaHaguATMNany KuLKy.

Martepian i meToau gocnigxeHHA. [Jocnign 6ynu npoeefeHi B ymoBax nabdopatopii iHCTUTYTY
TBapuHHMuTBa YAAH Ha 6uukax cuMeHTanbCbKoi nopoaun. B nigrotoBunii nepiog TBapuHaMm Haknaganu
aHacToOMO3M Ha noyaTKy ABaHaguATMnanoi KWLWKW, Ha BigcTaHi 8-12 cm Big cuyyra, 4o BragiHHA B
KWLUEYHUK MPOTOKW NifLUyHKOBOT 3ano3n. TBapuHU yTpUMYBariMcs Ha OCHOBHOMY pauioHi, Lo MiCTMB
KYKYPYLA3SHUIA cunoc - 9 Kkr, AUMiHHY COMOMYy - 2 Kr, AuMiHHY depTb - 1,6 kr [aHi, oTpumaHi Ha Tni
OCHOBHOIO paLlioHy crnyryBanu KoHTporem. Y 2-my, 3-my i 4-My gocnigax 4o OCHOBHOMO paLioHy AofaBanu

15



TIpo6nemu 300iH)XeHepPiT ma eemepuHapHoi MeQuuuUHU

BignosigHo 30 r NaCl, 30 r NaCl y noegHaHHi 3 0, 56 mr kobanbty i 30 r NaCl y noeaHaHHi 3 0,56 mr
KoGaneTy, 224 Mr ymHky i 56 mr Migi. MiHepanbHi pe4oBUMHM BBOAWUNWCSA B paLioH 3 po3paxyHky Ha 1 ke
CNOXWUTOT CyXOi peYOBMHW KOPMY, OCKIfbKM Lel cnoci® [o3Bofse CTBOPWUTU HeoBXigHYy KoHUeHTpaLilo
cnonyk, Lo B1BYanucs y BMicTi pybus.

PospaxyHkoBa KinekicTe gocTynHoi And obmiHy eHeprii cknagana 55.8MIx, KinbkicTe cuporo
npoTeiHy B pauioHi gopiBHoBana - 574 r [5,8].

Y nigroToBYMin nepiof TBapWHU YTPUMYBaNUCH Ha palioHi, WO BUBYABCHA, BNPOAOBXK ABOX TUXHIB,
noTiM BMNpogoBX 7 Ai6 BUKOpUCTOBYBanuUcA B JocMifax 3a BW3HAYEHHSM NepeTPaBHOCTI MOXWMBHUX
peYoBUH B LUYHKOBO-KWLLKOBOMY TpakTi. [licnsa 3aBeplUeHHs Jocnigy 3a BU3Ha4YeHHAM NepeTpaBHOCTI
npoBoAuBcs disionoriyHMin focrnig 3 BUsHavyeHHAM goboBoro ob'emy i cknagy Ximycy, Lo NpoTikae Yepes
aHacToMmos3.

Pesynbtatu gocnigxeHHA. BcTaHoBneHo, Wo gogaBaHHA A0 OCHOBHOIO pauioHy MiHepanbHUX
cornei BUKNMKano focToBipHe 36inbLueHHs 06'eMy XiMycy, LLO HaAXOAUB i3 CKNagHOro LWAYHKY B KULLEYHUK
(Tabnuus 1).

Tabnuusa 1
06'emM xiMycy, Wo HagxoAWB B ABaHagUATUNanNy KUWKY 6uykis (Mim)
. OcHoBHwWIA N . OCHQBHMM
OCHOBHWUA aLlion + OCHOBHWIA paLlioH + paLioH +
MoKkasHMKK paLjoH P ,\j‘ o NaCl+CoCI2 NaCl+ CoCl2+
a ZnS04+CuSO4
Ne1 Neo2 Ne3 Neo4
Haronosy sa| g, 60434 72.302,6%* 77,03£3,8%+ 86,8416,4**
noby, n
Ob6'em ximycy
Ha 1 «r cyxoi
p-HU 10.76 12.80 13.65 15,38
paLioHy, n

*** _pisHULA 4OCTOBIpHa NOPIBHAHO 3 payioHoM Ne>1 npu p < 0,001.

HaibinbLumnin edbekT Big3Ha4aBcs Ha paujioHax Ne3 i Ned, konu HagxofKeHHs XiMycy 36inbLuyBanocs
B MOPIBHAHHI 3 KOoHTponem Ha 29.3% i 43,3%, BignosigHo. Lle y cBo 4Yepry BUKNUkano 36inblUEHHA
LUBMAKOCTI BiATOKY PiAnHM i3 pybLs i MpUCKOpUIo eBakyalito BMICTY CKMaHOro LMyHKY B fBaHagLUATMNany
KWLLKY, LLO B CBOIO Yepry BM/IMHYMO Ha MepeTpaBHICTb MOXUBHWX PEYOBMH paLioHy B NepejLunyHkax
OnyKiB (Tabnnua.2).

AHaria oTpUMaHux pesyrnbTaTiB No NepeTpaBHOCTI CYXOi | OpraHiyHOT PEYOBUH B CKNagHOMY LUNYHKY
OuukiB Ha pauioHax Ne2, Ne3 i Ned cBigunTb MPO 3HMKEHHSA X NepeTpaBHOCTI MOPIBHAHO 3 OCHOBHWUM
pauioHOM Mo cyxi pedoBuHi Ha 15,5%, 25,74%, 20,88%, i no opraHiyHiii pedoBuHi Ha 13,40%. 21,05%.
17,98% BignoBigHO.

BHIKEHHA NepETPaBHOCTI MOXMBHWX PEYOBUH MOB'A3aHe 3i 36iMbLUeHHAM LUBUAKOCTI BifTOKYy BMICTY
pybUs B KULLEYHWK | CKOPOYEHHSAM Yacy nepebyBaHHA X PEHOBWH B NepesLUnyHKax.

Tabnuusa 2
MepeTpaBHICTb NOXMBHUX PEYOBUH B CKIagHOMy WNYHKY 6uykiB (kopm - AMNK), MEm
. . . OcHoBHUIA
. OCHOBHUWI payioH OCHOBHWI .
OcHoBHMWA + paLfioH+ paLjioH +
[oKasHuKK pauioH NaCl+CoCl2+
NaCl NaCl+CoCl2 ZnSO4+CUSO4
Ne1 Ne2 Ne3 Ne4
o & [pwrsaTo s 5631,8+44,9 5646,8+60,0 5641,8+453 5646.8460,0
Q3 Kopmamu, r
39 [Nepetpasunocs, r 3464,5£126,9 2927,5+108,3 2572,8+ 160,2 2741.2x178,7
8 [MepetpashicTs, % 61,522 52,0£1,9% 45,432 7% 48,4+29.0%*
I I [Mounnatos 5378,8+42,6 5368,5¢53,0 5364,6+39,7 5368,2¢53,3
T 3 |kopmamu,r
g g |MepeTpasurocs, r 3478,8£111,6 3016,0£100,2 2746,5+155,5 2853,3+162, 6
O & [MepeTpasHicTb, % 64,720 56,2+1,8% 51,042, 7% 53,042, 7%

-
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< |[IPMAHATO 3 571,242,5 570,5+3,2 570,4+2,4 570,6+3,2

g_ 8 KopmMmamu, r

S8 [Hepimwnos ANK r | 4826%29,1 643,3+30,8™ | 749,2t40,4"* | 634,1+37,3"*
S [MepeTpaBHicTs, % -15,5:5,0 +12 845 3" +31 67,07 +11,3£7,0"*

*** _ pisHULA fOCTOBipHa NopiBHAHO 3 pauioHoM Ne 1 npu p < 0,001.

BcTaHoBneHa nNo3anTuBHa kopensLiiiHa 3anexHicTe Mk 06'eMoM XiMycy, L0 HaaXxOoAMUB i3 cknagHoro
LUMNYHKY | HaAXOOXXEHHAM CYXUX PEYOBUH B ABaHagudaTunany kuwky (r =0,84, p <0,05).

LLlo cTocyeTbcA cuporo npoTeiHy, To Ha POHOBOMY paLioHi B KULWIEYHUK Hagidwsmo Ha 15.5% Huxue
Moro KinbKocTi cnoxuToi 3 KopMoM. [icna gofaBaHHA A0 paLuioHy Xnopuay HaTpilo HaAXOAXKEHHS CMporo
npoTeiHy nepeBULLmUno ¢oHoBi 3Ha4YeHHA Ha 33,3% (p<0,001).

KopensuiiiHa 3anexHicTe M HagX04XEeHHAM i3 CKNagHoro LWAYHKY cMporo NpoTeiHy i MiHepanbHUX
pedoBuH cknana (r = 0,81). Omxe, nig BNAuBoM corneil HaTpito i kobanbTy BinbyBaeTbcA 3poCTaHHSA
CUHTe3y MikpobianbHoro Binky 3 BifbLU aKkTUBHUM BUKOPWUCTAHHAM eHepril i 3any4eHHAM 4o Lporo npouecy
€HAOreHHNX a30TUCTUX PEYOBMH, L0 HagxoAsaTh B pybeub [1].

Lli paHi ysrogxywTbca 3 pesyneTatamu gocnigxeHb M.B. Bacunescbkoro npo nocuneHHsA
Hagxo4KeHHS B pybeLb eHAOrEHHNX a30TUCTUX PEYOBUH, NPUW HEJOMIKY B paLioHi cuporo npoTeiny [2].

Y pocnigax, npoBeAeHWX Ha aHrioctomoBaHux Oudkax B nabopatopii 1. ®. ConpgaTteHkoBa
NMepeKkoHNMBO MoKasaHo, Lo TpaBHa CUCTeMa MOrNuHae 3 apTepianbHOT KPOBi CEYOBWMHY i CMpPOBaTKOBI
Oinkun, AKi HaAXOAATE B MOPOXHUHY pybus i B nofanblioMy CNyryloTb [AXEperioM amiaky i BinlbHUX
aMIHOKMCIOT, L0 BMKOPUCTOBYIOTLCS AN CUHTe3y BakTepianeHoro Binky [7].

B Hawwmx gocnigax goAaBaHHs 4O OCHOBHOMO pauioHy XMopWAy HaTpilo Mpu3Beno Ao 36inbLUeHHS
HaAXo4XEHHS B ABaHaudTUnany KAwky mikpobianeHoro 6inky Ha 100,8r, a xropuay HaTpito B MOEAHaHHI
3 KobansToM Le nigBueHHs cknano 183,3 r. wo Ha 65,2% 6inbLue, HiX Ha oHOBOMY paLioHi (Tabnuus
3). BcTaHoBreHo, WO Ha Tri 3HWXEHHA PyiHYBaHHA B pyOLji opraHidHMX pevoBMH i CUPOro MpoTeiHy Ha
pauioHax Ne 2,3, i 4 B MOPIBHAHHI 3 (POHOBMM paLioHOM BiA3Ha4aeTbCA 30iMblUEHHA HaLXOLKEHHS B
KWLLEYHUK CMPOro MpoTeiHy.

Tabnuuys 3
HapxomKeHHs i3 cknagHoro WNYHKY B ABaHaAUATUNANY KULIKY MiKpo6ianbHoro i eHaoreHHoro
CUpPOTro NpoTelHy
(6e3 ypaxyBaHHS PO3YNHHOIO CMPOro NPOTEIHY)

[1OKa3HMKK
- Bcworo . Hapiiwn
_ Hapginwn } SpyiiyEa | HagiiiLno Bc_lzoro Haginwno Hagifiwn o MCIT +
Paujionn oCI'I)_/ 3pyiiHyBan 70G10P | B AMNK Hagiiwno _He- o MCIT + OClMHa1
cknagi | ocaOP B . ! B AMNK | apyiHesaHoo Kr
: : B pyOui | 3pyiHoBaH 3ClM s
pauioHy | py6ui(r) (%) or0 CM CMN kopmy | CM B AMNK OMK (1) 36po>KeH_
) wopuy @ | O (r i B py6u|
OP (1)
Ne1
doHoBMI 571,2 3478,7 64,7 369,6 4826 201,6 281,0 80,78
pauioH
Ne2
®oHoBuiA +| 571,4 3077,8 57,2 326,8 626,4 2446 381,8 124,05
NaCl
Ne3
q",’\l”;gl"'f" 5711 | 27547 | 512 292,4 7430 2787 4643 | 168,55
CoCl>
Ne4
®oHoBMIA +
NaCl +
CoCl+ 5717 2960,2 55,0 314,4 617,7 2573 360,4 121,75
ZnS0O4+Cu
S04
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BucHoBKu

1. [HopaBaHHA [O OCHOBHOrO pauioHy xropugiiB HaTpito i KobaneTy, cynbdaTiB Midi i UUHKY BUKIUKaE
3HayHe 30iMnblUeHHs BIATOKY PIAMHW i3 CKNagHOro LUNYHKY i MPWU3BOAWTE O CKOPOYEHHHA 4acy
nepebyBaHHA YacTOK KOPMY B NepeALLnyHkax 6uykis.

2. CkopoyeHHs Yacy nepebyBaHHA KOPMOBMX 4acTOK B MepedluflyHKax Ha pauioHax 3 AojaBaHHAM
MiHeparnbHUX CoMeln 3HUXKYE NepeTpaBHICTb OPraHiyHUX PEYOBWH B CKNagHOMY LUMYHKY.

3. [lpu gogaBaHHi 40 paLioHy MiHepanbHUX conei 3Ha4yHo 3pOCTaE HAAXOAXKEHHS MOXUBHUX PEYOBUH, Y
TOMY YUCITi, CUPOro NPOTeiHY B ABaHaALATUNAMY KWLLIKY.

4. 306inblUeHHA HaAXOAXXEHHS CUPOro MNPOTEiHY B TOHKWIA KULIEYHWMK MOB'A3@aHe HAK 3i 3HWKEHHAM
pyiHyBaHHA npoTeiHy kopMmy B pybui, Tak i 3i 36inbWeHHAM cuHTe3y MikpobianbHoro Oinky i3
3aMyyYeHHAM 40 LbOro NpoLecy eHgoreHHWX a3oTUCTUX PEYOBUH.
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3ABMCUMOCTb MEXY MEPEBAPUMOCTBIO OPFTAHUYECKMX BELWLECTB W NMPOLIECCAMA
BUOCUHTE3A MUKPOBIANBEHOIO BEJIKA B PYBLIE
AntunuH C. J1, k. 6uon. H, goueHT, XKykosa N.A., A. BeT. H, npodeccop, tOrain K., k. 6uon. H, 4OLEHT,
Bobpuukasa O. H. k. BeT. H, goueHT, JloHryc H.W. cT. npenogBartens
XapbKoBcKas rocyapCTBeEHHasi 300BETEpUHaApHas akageMus, r. XapbKos

AHHOTauus. B dmanonornyecknx onbitTax Ha Obldkax u3ydanu nepeBapMMOCTb OpraHU4ecKuX
BeLLeCTB Mnoj BNusHWem AobaBneHnst K GOHOBOMY pauMoHy MUHeparibHbIX BELECTB. YCTaHOBMNEHO, YTO
nobaBreHne K pOHOBOMY pauMoHy MUHeparnbHBIX COMeER NPUBENO K YBEMUYEHUIO NOCTYNNEHUA B TOHKUNA
KALLEYHUK OpraHM4YeckuMx BeELLECTB B LIENOM, Tak U B OTAENBHOCTM ChIpOro MpoTeuHa. BbiAcHeHO, yTo
nobaBrneHne K (QOHOBOMY pauMOHy MUHeparbHbIX BELLECTB MPUBENO K akTWBM3aLWuM NpoLEeccoB
OuocnHTesa MukpobuanbHoro Oenka B npefxenyakax ObYMKOB C  MCMOMb30BAaHUEM  SHIOTEHHbLIX
MCTOYHMKOB a3oTa.

KntoyeBble crioBa: MUHeparnbHble BellecTBa, MWUKpobuanbHbll ©6ernok, CeIpOA MNpOTEUH,
SHOOrEHHBI @30T, opraHudeckMe  BellecTBa, pybel, nNpeaxenyaku,  TOHKAW  KULLEYHMK,
[LBeHagLaTunepcTHas K1LLIKa, XMMYC, (OOHOBEIA paLlWoH, NepeBapuMocCTb.

DEPENDENCE BETWEEN DIGESTIBILITY OF ORGANIC SUBSTANCES AND BIOSYNTHESIS

PROCESSES OF MICROBIAL PROTEIN IN RUMEN
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Summary. The results of the research on studying the influence of various levels of the mineral
substances that were added to a diet of bull-calves on getting of chyme, dry substances, organic
substances, raw protein from prestomachs to duodenum are presented.

The animals were on the basal ration that included corn silage — 9 kilos, barley straw — 2 kilos,
ground grain - 1.6 kilos. The data that had been obtained amid basal ration were used for control
measures. In the second, third and fourth experiment 30 g of NaCl; 30 g of NaCl with 0,56 mg of cobalt
and 30 g of NaCl with 0,56 mg of cobalt, 224 g of zink and 56 mg of copper were added to the basal ration
respectively. Mineral substances were used in the ration in the calculation on 1 kilo of dry feed, as this
method allowed to create definite concentration of studied connections in cicatricial content.

After adding 30 g of NaCl to the basal ration, its concentration in 1 kilo of dry substance made up
— 5,3 g in the ration; after adding 0,56 mg of cobalt, its concentration equaled 0,23 mg; after adding 224
mg of zink, its concentration made up 66,5 mg; after adding 56 mg of copper, its concentration equaled
14,8 mg in one kilo of dry feed of the ration. Mineral substances were added to the basal ration in
solutions.

Calculated number of accessible energy metabolism equaled 55,8 MDg, the number of raw
protein made up 574 g in the ration. Before the experiments animals have been operated with imposing of
anastomosis at the beginning of a duodenum, at the distance of 8-12 cm from abomasus before the falling
of pancreas into intestines.

In the preparatory period animals were kept on the studied ration for two weeks. Then they were
used in experiments for determination of digestion of nutrients in the gastrointestinal tract. After
experiments on digestion, physiological experiment was carried out to determine the daily volume and
composition of chyme. Besides, digestion of organic substances under the influence of adding NaCl, CoCl,
copper sulphate and zink to the ration separately and in a complex were studied. It was indicated that with
the increase of chyme, coming to a duodenum, digestibility of organic substances in prestomachs
decreased that was also confirmed by the inverse correlation dependence. Microbiological protein that was
obtained from stomach in the duodenum was also calculated.

It was defined that addition of mineral salts to a diet has led to increase of getting of organic
substances in a small intestine as a whole and also of raw protein.

It was found that addition of mineral substances to a diet has led to activation of processes of
biosynthesis of microbiological protein in prestomachs of bull-calves with the use of endogenous sources
of nitrogen.

Key words: mineral substances, microbiological protein, raw protein, endogenous nitrogen,
organic substances, hem, prestomachs, small intestine, duodenum, chyme, diet, digestibility.
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®I310/10INYHE OBIrPYHTYBAHHA BUKOPUCTAHHA .
BIOPE3OHAHCHOIO METOAY AnA BU3HAYEHHA TA KOPEKLII
®YHKUIOHAJIbHOIO CTAHY OPIrAHIB TA CUCTEM

Bobpuubka O.M., K.BeT.HayK, AOLEHT, olga.bobritskaya2410@gmail.com
Xapkiecbka OepxasHa 3008emepuHapHa akademisi, M. Xapkie

AHomauina. Y cmammi npedcmaeneHull oensdosull Mamepian npo xapakmep ennugy
ennekmpomasHimHo20 eunpomiHioeaHHs (EMB) Ha @yHKUT opeaHismy. [pu  ypomy posanaHymi
ManosusyeHi npobnemu ¢hyHKUiOHaNbHOI eHepao-iHghopmauiliHoi cucmemu, iT poni e peakuiax opaaHiamy
Ha 308HIWHI | 8HYMPIWHI YUHHUKU, MOXNusi mexaHismu Oif biope3oHaHCHUX feulW, | aUKopucmaHHs ix &
OiaeHocmuuy, Kopekuii  qbyHKUjoHanbHo20 cmaHy opaaHie ma cucmem. [lpueedeHi npuknadu
suKopucmarHs cyJyacHoi biope3oHaHCHOI anapamypu y meduyuHi ma daHi enacHux docnidxeHb npu Oif
e116eKMpPOMacHIMHO20 BUIMPOMIHIO8aHHSI HU3bKOI iHMeHcusHocmi 4Yepe3 0iof10eiYHO akmueHi  Mmouku
anapamom “TIAPKEC-[” i toeo ennuey Ha HopManizaujto OyHKUIOHanbHo20 cmaHy cepuys npunadom
"MTAPKEC-/T".

Knroyoei cnoea: enekmpomazHimHe 8urnpoMiHiogaHHs, biope3oHaHC, hyHKUjoHaNbHa eHepao-
iHgopmauyjliHa cucmema, “TTAPKEC”.
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