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nOApi6HIOBal.l 3epHa BK1llOl.lae: aaBaHTa)f(YBanbHlJIM 6y.HKep, nOAaBanbHlJIM KaHan, nepepopOBaHY <:C
aMiHHY npoTlJIpi3anbHY nnaCTlJIHYi KaMepy nOAPi6HeHH$l aepHa a nnOCKlJIMHO)f(eM Ta nplJlMManbHlJIM ::;)
6yHKep rOToBol" npOAYKLli'i. nplJl LlbOMy B3AOB)f( nOAaBanbHoro KaHany BCTaHoaneHa BopYWWla ai
Cnp$lMoByBal.leM 6in$l npoTlJIpi3anbHO'i nnaCntHlJI, BlJIKOHaHlJIM,HanplJlK1laA, y BlJIrn$lAi nonareBoro
pOTopa, IlonaTi $lKOrOBlJIrOTOaneHii3 enaCTlJIl.lHorOMaTepiany.





Kop~CHa MOAeJ1b HaJ1e>K~TbAO TeXHiYH~X 3ac06iB 3 niArOTOBK~ 3epHa ,D,I1Sl3roAoByBaHHSl
TBap~HaM Ta nT~Lli i MO>KeB~KOP~CTOBYBaT~CbB KOM6iKOPMOBi~npOM~CJ10BOCTi.

Y cyYaCHoMy KOM6iKOpMOBOMyB~p06H~LlTBi ,D,I1SlniArOTOBK~ epypa>KHOrO3epHa AO 3roAoByBaHHSl
W~POKO B~KOP~CTOBYIOTbCSlAP06apK~, SlKi BKnlOyalOTb 3aBaHTa>KYBaJ1bH~~ 6yHKep 3 A03aTOpOM,

5 nOAaBaJ1bH~~ np~CTpi~, p060Yy KaMepy nOApi6HeHHSl 3epHa 3 pOTOpOM, Ha SlKOMy BiJ1bHO
BCTaHOBJleHi M0J10TK~, a B H~>KHi~ YaCT~Hi np~~ManbH~~ 6yHKep rOToBo"i npoAyKLli"i [1, 2]. TaKi
KOHCTPYKLli'(nOApi6HIOBaYiB epypa>KHOrO3epHa HB,C\i~HiB P060Ti i MalOTb B~COKY npoAYKT~BHiCTb.
Pa30M 3 Ll~M, np~ nOApi6HeHHi 3epHa YAapOM M0J10TKiB, i3 3epHa yrB0PIOIOTbCSl YaCT~HK~ pi3H~X
p03MipiB, SlKi AO B~XOAY i3 p060YOI KaMep~ nOBTopHO nonaAalOTb niA M0J10TK~ i AOAaTKOBO LlIe

10 nOApi6HIOIOTbCSl.14e 3YMOBJ1lOe3HaYHY MiHJ1~BiCTbrpaHYJ10MeTp~YHOrO CKnB,C\ynOAPi6HeHoro 3epHa
i3 3HaYH~M BMiCTOMn~J10B~AHO'feppaKLliI, SlKaHeraT~BHO BnJ1~Bae Ha npOLlec nO,ClaJlbwoI niArOTOBK~
npoAYKTY AO 3roAOByBaHHSl. KpiM Toro, np~ 3roAoByBaHHi TBap~HaM, n~J10B~Ha eppaKLliSl
nOApi6HeHoro 3epHa MO>Ke6yr~ WKi,D,I1~BOIO,D,I1Sl3AOPOB'Sl TBap~H i nT~l.Ii, LlIO 3HaYHO 3H~>KYe
eepeKT~BHicTb B~Kop~CTaHHSl3epHOB~X KOpMiB.

15 8iAOM~~ TaKO>K cnoci6 niAroToBK~ 3epHa AO 3roAoByBaHHSl TBap~HaM Ta nT~Lli, B SlKOMy
nOApi6HeHHSl 3Ai~CHlOeTbCSlpi3aHHSlM 3epeH Ha YaCTK~ 3B,C\aH~Xp03MipiB [3] Ta nOApi6HIOSay AJ1Sl
peaJli3aLlj"( 3anponOHoBaHoro cnoc06y [4]. TaK~~ nOApi6HIOBay BKnlOyae 3aBaHTa>t<yBaJ1bH~~6yHKep,
nOAaBaJ1bH~~ KaHaJ1, nepepopoBaHy npoT~pi3aJ1bHY nJ1aCT~HY i KaMepy nOApi6HeHHSl 3epHa 3
nJlaCK~M HO>KeM.

20 8 TaKi~ KOHCrpyKLli'j nOAPi6HeHHSl B~KoHyeTbcSl 6e3nocepeAHiM pi3aHHSlM KO>KHOI3epH~H~ 3
nocJ1iAYIOY~M B~AaneHHSlM BiApi3aHoI YaCT~H~ i3 p060YoI 30H~ KaMep~ nOApi6HeHHSl 3epHa 6e3
nOBTopHOI B3aeMOAiI 3 nJ1aCK~M HO>KeM nOApi6HIOBaya. l..\e B~KJlIOYae MO>KJ1~BiCTbyrBopeHHSl
m"JlOB~AHOI eppaKLli'j i 3a6e3neyye CTBopeHHSl yaCTOK Ma~>Ke OAHaKOB~X P03MipiB, SlKi
pernaMeHTyIOTbCSl 300TeXHiYH~M~ B~MoraM~.

25 HeAOJ1iKOMTaK~X nOAPi6HIOBaYiBe 3aH~>KeHa npoAYKT~BHicTb, OC06J1~BOHa nOApi6HeHHi 3epHa i3
3HaYH~M~ AOMiwKaM~ K0J10CKiBTa iHW~X yaCTOK POCJ1~H.l..\e nOSlCHlOeTbCSlcyTTeB~M 3MeHweHHSlM
c~nKocTi TaKoro MaTepiaJ1Y, CX~J1bHOCTiAO CKneniHHeyrBopeHHSl y nOAaBanbHOMY KaHaJ1i Ta
3aKn~HIOBaHHSloKpeM~x yaCTOKB oTBopax npoT~pi3aJ1bHOI nJ1aCT~H~.

3a nOAi6HicTIO 03HaK piweHHSl [3, 4] np~~MaeMo 3a npOTOT~n.
30 8 OCHOBy KOP~CHOI MOAeJ1i nOCTaBJ1eHa 3B,C\aya niAB~llIeHHSl npoAYKT~BHOCTi nOApi6HIOBaya

3epHa 3a paxyHoK 3a6e3neyeHHSl HenepepBHoro HaAXO,C\>KeHHSIB~xiAHoro MaTepiany AO KaMep~
nOApi6HeHHSl He3aJ1e>KHOBiA ~oro CKnB,C\Y.

AnSI B~piweHHSI nOCTaBJ1eHOI3aAaYi y nOApi6HIOBaHHi 3epHa, SlK~~ BKnlOyae 3aBaHTa>t<yBaJ1bH~~
6yHKep, nOAaBaJ1bH~~ KaHan, nepepopOBaHY 3MiHHy npoT~pi3aJ1bHY nJlaCT~HY i KaMepy nOAPi6HeHHSl

35 3epHa 3 nJlaCK~M HO>KeMTa np~~MaJ1bH~~ 6yHKep rOTOBo'j npoAyKLli'f, B SlKOMy,3riAHo 3 KOP~CHOIO
MOAeJ1Il10, B3AOB>K nOAaBaIlbHoro KaHaJlY BCTaHOBIleHa BOpyw~JlKa 3i cnpSlMoByBaYeM 6iJlSl
npoT~pi3aJ1bHOI nJ1aCT~H~, Hanp~KnaA y B~rnSlAi J10naTeBoro pOTopa, JlonaTi SlKoro B~rOTOBJ1eHii3
eIlaCT~YHOrO MaTepiaIly.

Cyrb KOP~CHOIMOAeJ1inOSlCHIOE:TbCSIKpecIleHHSlM:
40 Ha KpeCJ1eHHi• KOHCTpYKT~BHacxeMa nOApi6HIOBaya 3epHa.

3anponOHOBaH~~ nOApi6HIOBay 3epHa CKnaAaeTbCSl i3 3aBaHTa>KYBaIlbHoro 6yHKepa 1, AO SlKoro
np~eAHaH~~ nOAaBaJ1bH~~ KaHaJ12. Ao nOAaBaJ1bHOrO KaHaJ1Y2 wapHipHo np~eAHaH~~ Kopnyc 3
KaMep~ nOApi6HeHHSl 3epHa 4. Mi>K nOAaBaJ1bH~M KaHaJ10M 2 i KopnycoM 3 BCTaHOSJ1eHa
nepepopoBaHa 3MiHHa npoT~pi3anbHa nIlaCT~Ha 5. 83AOB>KnOAaBaIlbHoro KaHaJ1Y2 BCTaHOSIleHa Ha

45 onopax 6 i 7 sOpyw~JlKa, SlKaCKnaAaeTbcSl i3 Bana 8, Ha SlKOMy3aKpinJleHi p03nywysaYi 9. Ha BaIlY 8
6iJ1Sl npoT~pi3aJ1bHOI nJ1aCT~H~ 5 SCTaHOBJ1eH~~cnpSlMoByBaY, B~KoHaH~~, Hanp~KJlB,C\, y s~rnSlAi
IlonaTeBoro pOTopa 10. np~ l.lbOMy J10naTi 11 pOTopa 10 B~roToBJleHi i3 eIlaCTW·IHoro MaTepiany.
nepeAHi~ KiHeLlb BaJ1a8 BiJ1bHOnpoxoA~Tb Yepe3 oTsip nepepopoBaHoI npoT~pi3anbHoI nIlaCT~H~ 5 i
Ha 1tJ0roKpalO, y KaMepi nOAPi6HeHHSl3epHa, 3aKpinIllOeTbcSl nJ1aCK~~Hi>K12. 3B,C\HiHKiHeLlb BaIla 8

50 Yepe3 3an06i>KHy MyepTy 13 3'eAHaH~H 3 eIleKTpOnp~BOAOM 14.
8 H~>KHi~ YaCT~Hi Kopnycy 3 KaMep~ nOAPi6HeHHSl 3epHa 4 B~KoHaH~H B~xiAH~~ naTpy60K 15,

Yepe3 SlK~HnOApi6HeHe 3epHo HBAXOA~TbAO 6yHKepa rOTosoI npoAyKLli"i16.
niA 4ac P060T~ nOApi6HIOSaya 3epHa B~xiAH~H MaTepian i3 3aBaHTa>KysanbHoro 6yHKepa 1

HaAXOA~Tb AO nOAaBaIlbHoro KaHaJ1Y2, B SlKOMy 06epTaeTbcSl BOpyw~IlKa, p03nywyBaYi 9 SlKO"i
55 p03nywYlOTb B~xiAH~~ MaTepiaIl i T~M caM~M B~KnIOYaIOTb MO>KJ1~BiCTbCKneniHHeyrBopeHHSl

(3a6~BaHHSl) y nOAaBaJ1bHoMY KaHaIli i 3a6e3neYYlOTb HenepepBHe Horo HaAXO,C\>KeHHSlAO
nepepopOBaHoI npoT~pi3aJ1bHo"i nJ1aCT~H~. nonaTi 11 pOTopa 10 cnpSlMoBYIOTb YaCTr.1HK~B~xiAHoro
MaTepiany B.~ ~bHOT MaC1'MHM5· iOAHO"I8CHOO'fr.1UC8IOTbTX.Ii,q lofacTOK, .oeo6ttMeo.~
aepl'iolOro~"*i· RId IH"X· 38fC11"l'ir.1JlMCb..Qe 386$3ntNy&tlenepePIHr.'!A nOTiK~ptfC)8()l".c



MaTepiany "lepe3 OTBOpHnpOTHpi3anbHOI nnaCTHHH 5, U\O 3a6e3ne"lye MaKcHManbHY npoAyKTHBHicTb
nOAPi6HIOBa"la.

BHKoHaHHR nonaTeM 11 pOTopa cnpRMoByBa"la 10 i3 enaCTH"lHOrO MaTepiany BHKnIO"lae
nOApi6HeHHR "laCTOKBHxiAHoro MaTepiany, RKi 3aKnHHHnHCb B oTBopax npoTHpi3anbHoI nnaCTHHH 5 i

5 THM caMHM 3ano6iralOTb YTBopeHHIO nHnOnOAi6HHX "laCTOK3epHa.
MaTepian, RKHMnpoxoAHTb "lepe3 OTBOpH npOTHpi3anbHo'i nnaCTI1HI1 5, nepepi3aeTbcR nnaCKI1M

HO>KeM12 Ha "laCTKH 3SAaHHx p03MipiB. BiApi3aHi HO>KeM12 "laCTKH BinbHo npOCl1nalOTbCR "lepe3
BHXiAHHMnaTpy60K 15 po6o"lo'i KaMepl1 nOAPi6HeHHR 3epHa 4 AO 6yHKepa rOToBo'i npoAYK~ii 16.

niAroToBKa nOApi6HIOBa"la 3epHa AO P060TH BKnIO"lae BCTaHOBneHHR nepcPopoBaHoI 3MiHHO'i
10 npOTHpi3anbHOI nnaCTHHI1 5 i3 Heo6xi,o.HHMH p03MipaMH OTBOpiB. CniA 3a3Ha"ll1Tl1, U\O

3anponoHoBaHa KOMnOHOBKa npHBoAY nnaCKoro HO>Ka 12 cnpoU\ye yCTaHOBKY npoTHpi3anbHo'i
nnaCTHHH 5 (BoHa BinbHo HSAiBaeTbcR Ha nepeAHiM KiHe4b Bana 8 Bopywl1nKI1) i 3Ha"lHO nonerwye
KOHCTPYK~ilOKopnyey 3 KaMepl1 nOApi6HeHHR 3epHa 4 (eneKTpOnpHBoA 14, 3aKpinneHHM Ha Kopnyc
nOAaBanbHoro KaHana).

15 B 3anponOHOBaHi~ KOHCTPYK~ii'npoAyKTI1BHiCTb BH3Ha"laeTbCR nHwe p03MipaMH nOnepe"lHOrO
nepeTI1Hy nOAaBanbHoro KeHany, a HenepepBHHM nOTiK MaTepiany B3AOB>KHboro 3a6e3ne"lyeTbcR
BopywHnKolO 3i cnpRMoByBa"leM, He3ane>KHOBiA Moro rpaHy110MeTpH"lHOrO CKnaAY.

3anponOHOBaHl'1M nOAPi6HIOBa"l 3epHa npHAaTHHM AI1R BHKopHcTaHHR B KOM6iKOpMOBiM
npOMHC110BOCTinpH npHroryBaHHi KOpMiBAI1R Bcix BHAiB Ci11bCbKOrocnOAapCbKHXTBapHH i nTH~i.

20 B A>Kepe11ax iHq,opMa~rj nOApi6HIOBa"la 3epHa 3 aHa11ori"lHHMH 03HaKaMI1 aBTOpl1 He BI1RBH11H,
TOMy npOCHMO HSAaTI1AaHoMy piweHHIO npaBOBHM 3aXHCT.
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30 nOApi6HIOBa"l q,ypa>KHOrO3epHalHaHKa O.B., 50MKo I.r., 5aKYM M.B., HaropHHM C.A.

nOApi6HIOBa"l 3epHa, RKH~ BKnIO"lae 3aBaHTa>KYBanbHHM6yHKep, nOAaBa11bHI1MKaHa11,nepq,opOBaHy
35 3MiHHy npOTHpi3a11bHy n11aCTHHYi KaMepy nOApi6HeHHR 3epHa 3 n110CKHMHO>KeMTa npHMManbHHM

6yHKep rOToBo'j npOAYK~rj, RKHMaiApi3HJleTbCJl THM, U\O B3AOB>KnOAaBanbHoro KeHa11YBCTaHOBneHa
BOpywl111Ka 3i cnpRMoByBa"leM 6i11R npOTHpi3a11bHo'i n11aCTI1HH,BI1KOHaHI1M,Hanpl1KnSA, y BHrI1RAi
110naTeBoro potopa, 110naTi RKoro BHrOTOB11eHii3 e11aCTH"lHOrOMaTepiany.
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