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structure of the system. It is this feature of DAN-distribution that made it
possible to apply it to a system with a hierarchical structure.
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AHAJII3 TIPOLIECY 3HE3APAKEHHS
BUKOPHCTAHOI BOJI METOJOM KABITAIII{

3He3apakeHHsT BOAM — 1€ BUJAICHHS 3 BOJIW BCIX IIKIiAIUBUX OakTepii i
BIpYCIB, SIKI MOKYTh BUKJIMKATH Pi3Hi iH(EKLiiHI 3aXBOPIOBaHHSI.

CriocoOu 3He3apaskeHHs BOAU:

—  ximiuHe abo pearcHTHE;

—  (izuuHa abo Oe3peareHTHE;

—  KoMOiHOBaHE.
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3He3apakeHHsT BOOW XIMIYHMM (pEeareHTHHM) CIIOCOOOM 3IIIHCHIOETHCS
JIOJIaBaHHSAM B PiMHY O10JIOTIYHO aKTUBHUX XIMIYHUX pO34uHIB. PeareHtHe
3HE3apaXCHHsI BOAM BiAOYBAa€TbCS B pe3yNbTaTi JI0JaBaHHS OKUCIIOBadiB
XJIOpY, O30HY, a TakoX ioHi3amiero. [Ipn BUKOpPHCTaHHI XiMiYHOTO
3HE3apa)XEHHSA BOJIW, BAXIMUBO JOTPUMYBATHCS IIPABMIBHOTO JIO3YBaHHS
XIMIYHUX peareHTiB 1 yac iX peakuii 3 Bojoro. [ sKiCHOrO 3He3apa’keHHS
BOJIM 03y PEarcHTiB PO3pPaxOBYIOTh 3 HAUIMIIKOM, TOMY IO II€ JIacTh
OunpImuii 3He3apaxkyrounii eext. JJoTpuMaHHS ITMX YMOB JIacTh OYiKyBaHy
3HE3apaXyBaJbHY MiI0.

3He3apakeHHs BOAM (Qi3MYHMM (O6e3peareHTHHUM) CrlocoOOM BiOyBa€ThCs
3aBISKU  yibTpadiosieToBoMy cBiTiy. Ilpm 3He3apakeHHI BOIU TaKUM
METOJIOM BOJIY TIOTIEPEIHBO TOTYIOTh, OUHUIIAIOYH i1 BiJI MEXaHIYHUX JOMIIIOK
creLiaIbHIMHU MEXaHIYHUMH (DiTbTpaMH.

KoMm6iHoBaHe 3He3apakeHHS BOJU 3IIHCHIOETHCSA (DI3UYHEM 1 XIMIYHUM
Croco0oOM OJHOYAcHO. 3apakeHiCTh BOAM BHM3HAYAIOTh 32 JIONOMOTOIO
0aKTepioJIOTriYHOr0 aHaNi3y BOJM, SKHMH NMOKake 3arajibHe 4Hucio Oakrepiil i
KIJIbKICTh 1HOMKATOpHUX Oakrepidt rpymu kumkoBoi mammuku (BI'KII) B
1 minmirpaMi Boz.

OcnosunM BunoM BI'KII € 6axrepii E.coli. Ileit Bun Gakrepiii Hainerie
BU3HAYAETHCS, KOS(IUIEHT CTIHKOCTI O 3HE3apaXCHHS Ha BHCOKOMY DiBHI.
E. coli npu 6e3meyHoi HOPMi € YITKMM BU3HAYHUKOM (EKaIbHUX 3a0pyIHEHb.
Hopmamu CanlliH 2.1.4.1074-01 BcTaHOBIIEHO 3arajbHE YHCIO OakTepii
E.coli ne 6impmr 50, 3a ymoBu BincyrHocti B 100 Mi GaxTepiit komidopmu.
Mipoto sika 0 mOKasajia CTYMiHB 3apaXCHOCTI Ha3WBAETHCSA KOJi-iHIEKC, IIe
3micT E.coli B 1000 mu (1 mitpi) Bomu.

HaiinomynsipHimmM ~ METOZOM  3HE3apakeHHS  BOAUW  BBAXKAETHCS
XJIopyBaHHs. MOro momymspHiCT, O0GYMOBIEHa BapTICTIO i JOCTYIHICTIO
peareHriB, piAKoro, rasomofiOHOro abo MOPOMIKOBOTO XJopy. Baxmmsoro
MTO3UTHBHOIO Ji€I0 XJIOpY, € Horo micianis. Ilpomec moBTOpHOTO 3pOCTaHHS
MIKpOOPTraHi3MiB 3yIHHSETHCS SKIIO B BOJI BMICT 3QJIMIIKOBOTO XJIOPY OJIHO
0,3-0,5 mr/n. Ilpm Bemukid 7031 XJIOpy B Tpomeci 3HE3apaKeHHS BOAM
BiIOYyBa€ThCS OKHUCICHHS OPraHIiYHUX CIONYK, IO CIPHSIE PO3BUTKY
TOKCHYHHUX XJIOpOpraHiyHux cnoiyk. [Ipm Benukii KoHHIEHTpamii nux
€JIEMEHTIB BiZOYBa€ThCsl 3a0pyAHCHHS Yepe3 CUCTEMY BOIOIOCTAYaHHS 1
KaHami3amii: MUTHOT BOJH, piYOK (BHH3 3a TeUi€i0), o3ep. Benmukum HeqomikoM
XJIOpY, € oro cmiIbHOAII0YHX 1 TokcnyuHICcTh. I1lo cTBOpIOE Benuky HeOe3neky
IpU TPAHCIOPTYBaHHI, HEIOJCpPKAHHI 3aXOiB Oe3leku mpu 30epiraHHi i
BHKOPHCTAHHI.
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XJOpOBMICHI peareHTH ISl 3He3apaKeHHS BOIU. ICHY€e TakWil peareHT K
JIOKCHI XJIOPY, IO BOJIOAIE OibII BHCOKOIO OAKTEPHUIMTHOIO 1 Ie3070pye
BJacTHBICTIO. He BHIUIAE XJIOpOPraHiYHMX CHONYK, 3017bIIyE IOKa3HUKH
OpPraHOJIENTHYHUX BJIACTUBOCTEW BOJW. be3nmeyHuilt mpu TpaHCIIOPTYBaHHI,
CKIIaZi TOTY€ThCS Oe3rmocepenHbo Ha Miclli. BUKOpUCTaHHS XIIOPBMiCHHX
peareHTiB, TaKMX SK XJOpHE BaIlHO, TIIOXJIOPUT HATPilO i KajbLilo, poOUTH
3HE3apaXEHHs BOAM MeHII HeOe3mewHuM. KinbkicTh po3umHy Oinblne B
3-5 paziB, HK XJIOpY, IO 30ibIIyE BUTPATH Ha TpaHCIOpTyBaHHS. JloBre
30epiraHHs peareHTiB 3MEHIIy€e KOHIIEHTPAIIIO.

3He3apakeHHs BOJIY METOAO0M 030HyBaHHA. O30HYBaHHS BOJIH — 11€ METOJ
3HE3apaKeHHS BOIOHM B PE3YNbTaTi, SIKOTO IMPH B3aEMOMII O30HY 3 BOIOIO
YTBOPIOETHCSI aTOMAapHU KHCEHb, MiJ HOTO BIUIMBOM ()epMEHTHA CHCTEMa
MIKpOOHHX KIITHH PYHHY€TbCS, i OKUCIIOIOTBCS JEsIKi CIIOyKH (TYMiHOBI),
BOHU HAJAIOTh BOJI HeNMpHeMHUH 3amax. KijgbKicTh 030HY JUTsS 3HE3apaKeHHS
BOIM 3QJICKUTH BiJl 3a0pyAHEHHS BOIM 1 BapiroeTbes Bim 1 g0 6 mr/m mpu
KOHTaKTi 3 BOJOI0 8-15 XxB. 3aJMINIKOBUI 030H MOBUHCH MICTHTHCS B MEXI
0,3-0,5 mr/n, skmo go3a Oyme Oinblne, TO B BOJI 3'SBUTHCSA CHeHU(idHUIA
3amax, 3'ABUTBCS KOpO3is Ha eJIeMEHTaXx CHCTEeMH BOIOMOCTadYaHHS.
O3zoHyBaHHs 3a0e3leuye CTifKi OpraHOJENTHYHI IMTOKa3HWKH, a TaKoX HE
BU/IIJIsI€E BUCOKOTOKCHUYHUX €JIEMEHTIB B OUYMIIECHY BOJY. 3HE3apakeHHsI BOAN
O30HYBaHHSAM  [JOLITHHO  BHUKOPHUCTOBYBATH TIPH  IICHTPAJi30BAHOMY
BOJIOTIOCTa4YaHHi, TOMY IO TaHIH METOJ 3HE3apaKeHHSI BOAH BUMArae BEIHKY
KIJIBKICTB €JIEKTPOEHepTii, 3aCTOCYBaHHS CKJIaHOT amaparypH,
BHCOKOKBaJTi()iKOBAaHOTO 0OCITyrOBYBaHHSI.

Jlo ¢ismuHuX crmoco0iB  BIAHOCHUTHCS 1 HAWMOMYJSAPHIMUN croci0
yibTpadiosneToBe 3He3apaxkeHHS Boau Y@ mpomeHsMu. YiabTpadioseTosi
NPOMEHI PpPYHWHYIOTh SK BETETaTHBHI, Tak 1 cropoBi Qopmu OakTepii,
30epiraroun OpraHoJeNTHYHI BIacTUBOCTI Bomu. [Ipm Y@ BunpomiHroBaHHI
HE BHIISMIOTHCS TOKCHUYHI IIKIIJIUBI PEUYOBHHH, TOMY 30IJBIICHHS TO3U
3abe3neunTh 301IbIICHHS PIBHS 3He3apakeHHs. Y® 3He3apakeHHS BOAM HE
Bosiofie eekToM miciszii. 3He3apakeHHsT BOOU YIbTpadioseToM HaHOiIbII
TIPUAHATHO U1l TIPUBATHOTO BUKOPHCTAaHHS dYepe3 CITBBITHOMICHHS IIiHU,
BiJICYTHICTh CKJIQJIHUX TEXHOJIOTIYHHX CIIEMCHTIB, & TaKOXX MiHIMAJIbHOTO
00CITyroByBaHHS.

3He3apakeHHS MHUTHOI BOAM YIBTPa3BYKOM 3a0e3MeuyeThes 3a PaxyHOK
IHTCHCHBHUX 3BYKOBHX KOJHBAaHb, PI3HUX YacTOT, B pe3ylIbTaTi SKUX
CTBODIOETBCST  OakTepuIMIHy THCK. IIpu pi3HHII THCKY BigOyBaeThCs
py#iHYBaHHS OaKTepiadbHOI KIIITHHH.
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Jlo disuuaMx crmoco0iB 3HE3apaXeHHS BOAWM MOXKHA BigHECTH 1
kum'stinag.  [Ipn  Kum'sATiHHI  BOoAM  BOWBAIOTHCSA  BipycH, Oakrepii,
aHTHOIOTUKHY, BHIAISIOTHCS PO3YHMHCHI T'a3H, TAKOXK 3MCHIIYETHCS 3arajbHa
YKOPCTKICTb.

Y  OimpmiocTi  BUMAAKIB IS SKICHOTO — 3HE3apa)KeHHS  BOIH
pe3yIbTATUBHINIE BCHOTO OyIe BHUKOPUCTAaHHS KOMOIHOBaHOI CHCTEMHU.
Moxna moeanyBatH Y@ 3He3apakeHHS 3 MOAAIBIINM IEPiOAMIHUM
XJIOPYBaHHSM (B HEBEIUKUX J103aX), O30HYBAHHS 3 XJIOPYBaHHSM IIi CIIOCOOH
3HE3apaKEHHS JanyTh OaKaHWU pe3yNbTaT 1 30epeKyTh OPraHOJCITHUYHI
BJIACTHUBOCTI BOJIH.
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MODERNIZATION OF A LINE FOR PACKING OF BULK
PRODUCTS FOR ITS FOLLOWING AUTOMATION

The presence of conveyor lines is a prerequisite for the successful and
efficient operation of large and small industries, warehouses and other
enterprises.

Automation of conveyor lines allows to bring production to a new level
and more than doubles its throughput with an increase in turnover up to
20-25% [1].

The task of automation of conveyors is linked with the improvement of its
mechanical design by organizing joint work with other equipment of the
production line.

In the proposed work, the problem was solved by combining the conveyor
and dispenser for bulk products. The system for moving the dispenser along
the conveyor (using rollers) (Figure 1) was developed in the SOLIDWORKS
program (Figure 1).

The dispenser moves on rollers along the rails with a given step (Figure 2).



