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17.1. ®i3duK0-MexXaHiYHI BJIACTUBOCTI THOKO

I'niii — ne cknague 6araToda3He KoJIOiTHO-HAIMIBINCIIEPCHE CEPEIOBHIIIE,
AK€ CKJIQJA€ThCAd 3 KOMIIOHEHTIB OpraHIYHOTO (HETNEepeTpaBieHl B ILIYHKY
TBapWH YACTUHKU KOPMY, 3aryOJICHMH KOpM IpU TOJIBJ1) Ta MIHEPaJTbHOTO
MOXOJI>KEHHS (BOJIa, Pi3Hi COJIl, Fa3u, MIKpOOPTraHi3Mu).

I'niift i mocuix — ue NoOIYHMI TPOAYKT NPH BUPOOHMILITBI MHPOMYKLIL
TBAPUHHUIITBA, BUKOPHUCTOBYETHCS SIK LIIHHE OpraHiyHe J00puBO. BukopucranHs
THOIO SIK 10OpHBa TOEIHYE JIBI Tally3l CUILCHKOIOCIOJAPCHKOIO BUPOOHUIITBA —
POCIMHHHMIITBO 1 TBAPHHHUIITBO B €IMHY 010JI0TYHY 3aMKHEHY cucTemy (puc. 17.1).

[Ipodykuyis [lpodykuyig
POCAUHHULMBa moapuHHULmBa
| !
PocummHuymbo Kagpmu [ BapumHuymbo
[HW

Pucynok 17.1. biosnoriyna cuctema arpapHOro BUPOOHUIITBA

['Hif € [pomykroM, SKW HEraTMBHO BIUIMBAE HAa  MIKPOKJIIMAT
TBAPUHHUIPKOTO TPUMIIICHHS, MOXE CIPUYMHUATH 3arpo3y  3a0pyaHEHHS
HABKOJIMIITHLOTO CEPeOBHINA 1 OyTH HOCIEM 1H(EKIIMHNX 3aXBOPIOBaHb. ToMy B
TEXHOJIOT1l BUPOOHHIITBA MPOAYKI[i TBAPWHHMIITBA TepeadadeHi orepartii
MpUOMPAHHS THOK B MPUMIMICHHSX 1 BHIAJNEHHS 3a 1X MEX1 3 HACTYITHOIO
00OpOOKOI0 THOIO, CHPSIMOBAHOIO Ha 3HENIKOKEHHS MIKPOOPTraHi3MiB 1
HaciHHS Oyp’siHiB. OOpoOKa THOK I1HKOJM NPOBOAUTHCA ISl 3MIHM KOTO
(13MYHMX BIACTUBOCTEM IIOJ0 MeEXaHi3allli Mpolecy BHECEHHA B IPYHT 1
30araueHHs Horo, sik 100prBa, XIMIYHUMH i OpPraHiYHUMU JO0OABKaAMHU.

TBapuH yTpUMYIOTh Ha MiACTUIILI a00 0e3 Hei. 3alieKuTh e BiJl BUIY
TBAapWH, CIOCO0Y YTPUMAaHHS, HASBHOCTI TPyOMX KOPMIB Ta IHIIUX MOPHUCTHX
MarepiaiiB (Topd, aepeB’siHI TUpca 1 cTpykka). [Ipu 3acTocyBaHH1 IMiICTUIKH
OTPUMYIOTh TBEpPAMii, a B 1HIIUX BHUMAAKax — PiAkuil rHii. Bin pi3HUTHCA
BoJoricTiO. TBepamit (Bosoricth 10 60%), OE3MMiICTHIIKOBHM HAIIBPIAKAA —
86...90% Boau, 0e3miacTUIKOBUM piakuii — 95...96% Boau (BMICT MOXKUBHHUX
pPEYOBHH Yy 2...3 pa3u MEHILUN, HI’K Y HaIlIBPIJIKOMY THOI).

OcHoBHI (h13UKO-MEXaHIYHl XapaKTePUCTUKU THOIO: CKJIaJ, BOJIOTICTb,
00’emHa Maca, KOe(DIIIEHT TepTs, TEKyYiCThb, B’SI3KICTb, OMIpP 3CYBY TOIIO.
BinbmricTe 13 MUX MOKA3HUKIB 3aJIEKUTh B1J] yMICTY B HbOMY BoJiord. O0’eMHa



Maca 1 B’S3KICTh THOW (TIOCHTIAY) 3ajJeXHO BijJ HOTO BOJIOTOCTI INepeOyBae B
Mexkax 81 700 mo 1300KF/M3.

KoedimieHT TepTs KOB3aHHsS THOIO 3aJ€KUTh BIJ 0ararbox (aKTOpIB:
BUJly MIJICTUIIKH, BOJIOTOCTI Ta MUTOMOro TUCKY. KoedilieHT TepTs KOB3aHHS
COJIOMUCTOTO THOI cTaHOBUTH (3a B.E. BeliHnom): mo MertasneBiil MoBEpxHI —
Bix 0,7 no 1,3; mo nepe’suiid — Bia 0,6 no 1,2; mo 6erony — Big 0,6 no 1,4.

JIunkicte THOIO (3JATHICTh [JI0 HaJIWIAHHA Ha pI3HI [OBEPXHI)
XapaKTePU3yEThCA BETUYNHOIO 3YCHIIISA, HEOOX1THOTO JJIsl BIAPUBAHHS TLIaCTH-
HU BIJl HAJIUIUIO Ha Hel Macu THO. 3ajie’KUTh, B OCHOBHOMY, BIJl BOJOTOCTI
rHoto, pgocsratoun 400...1300[1a mpu HamumaHHI HA PI3HUX IUIOIIMHAX.
Haii6inb1i1e 3Ha4eHHS JIMIKOCTI CBI’KOTO THOIO MPH BOJIOTOCTI 74...83%.

['panuyHe Hampy’>KeHHS 3CyBY 1 B’SI3KICTh 3ajiekaTh BIJI BOJIOTOCTI U
TepMiHY 30epiraHHsi THO. 31 30LIBIICHHSIM IIUX MOKAa3HUKIB 3HAYEHHS 3CYBY 1
B’A3KOCTI 3MeHIIYIOThCs. [Ipu 301nbmenH1 Bonorocti rHoto BPX 3 89 1o 95%
HOT0 B’S3KICTh 1 TPAHUYHE HAIPY>KEHHS 3CyBY 3MeHIyoThes 3 2 g0 0,211a 1 3
12 no 2I1a BiamoBigHO.

CepenHniii po3Mip 4YacTHHOK 4ucTOoro rHoro BPX cranoBuths 2,6MM, a
cBunsuoro — 0,63...1,24mm. ¥V pinkomy raoi BPX mictuthcs 6arato BKIIOUYECHb
B1JI 3aJIMIIKIB KOPMY, SIK1 3aCMIYYIOTh PELIITKHU IMiAJIOTH, KaHAJiB 1 MOPYIIYIOTh
HOpPMaJIbHY POOOTY T1APO-TPAHCIIOPTHOI CUCTEMHU HOTO BUAAJICHHS.

CBuHsSYMIM THI Mae B II'SITh pas3iB MEHIIE KOJOIAiB, MOr0 CTPYKTypa
Maii’ke B MIBTOpa pasza cnadiia 3a ctpykrypy raoro BPX. ToMy B HbOro 3Ha4HO
MEHIIIE MHUTTEBE HAIPYKEHHS 3CYBY 1 B’s3KOCTi. [Ipu 3MeHIIeHHI BOJOTOCTI
CBHHSIYOIO THOIO Bix 94 mo 84% B’ s3kicTh 3poctae Big 0,2 mo 1,611a; muTTeBe
Harpy>xeHHs 3cyBy — Bix 10 mo 210I1a.

Otxe, (i3UKO-MEXaHIYHI ¥ PEOJIOTIUHI BJIACTUBOCTI THOIO 3ajIekaTh Bij
CUCTEMHU YTPUMaHHS Ta BHJY TBapHH 1 BIUIMBAIOTh Ha BHOIp TEXHOJOTIi HOro
BUJIAJICHHS 1 BUO1p 3ac001B MexaHi3aIlii.

17.2. Knacudikauist 3aco0iB BUAAJEeHHS THOIO

3anmexHO BI CHOcoOIB YTPUMAaHHS TBapuH 1 NTHULI, PO3MIPIB 1
Oy[1BeJIbHO-TIJIaHYBaILHOTO BHpIilIeHHs ¢epM (KOMIUIEKCIB), (Pi3UKO-MeXaHiy-
HUX 1 PEOJIOTIYHMX BJIACTHMBOCTEH THOIO Ta IHIIMX YMOB 3aCTOCOBYIOTH TPH
CIoco0M BUIAJIEHHS THOK. MeXaHIYHM, ripaBiaiuHuii 1 KOMOiHOBaHMIA.

Knacudikais rHoe30upaipHux 3aco01B HaBeneHa Ha puc. 17.2,

3aco0u MexaHizaumii Ui BUJQJCHHS THOIO 3a MEXI NPUMIIICHHS
OyBalOThb MexaHiuni, 2iopaeiuni Ta BAKYYMHI.

BianoBimHO 10 TEXHOJOTiI yTpUMaHHS TBAapWH THOE30MpaibHI 3aco0u
PI3HATBCA 32 TMPU3HAYECHHSIM: [UJII HAKONWYEHHS 1 BUJAJICHHS;, JJA
TPAHCIIOPTYBaHHS 1 0OPOOKH 3 METOI0 MOAAJIBIIOI YTHIII3aLlli.



HOY mgoveay naeanace
1ogeEqAg aaLDGoYINT

_\\\gg_
!

gomgoy IkDGiXoUWHoGoE

10704 1GONGHTI

HOY Mgovesy nageqpavig
ndagnace naowogoyINg

==

i
A

1APO0E0L | BHHOZIOR0E
BHHOQIRLOMDY S

I

‘

_ J

[y | noogodkizor |

!

¢

| I

! !

L
§
§
3
S
8

§4 Gl

4 B |-
e

34 ogeay]

Sj | Humaihngy

A

MgOT0E HUGOUOHDD)] — |=

_

| ey
| waepy )

| mwwarozng | |\ndseapang |

P 10q0U/0)

_
fuihd ozonavouiwoow | | ndawdouorodiy
~OHUIOGOGE 108U ) 1goxgaad )

Féﬁ, HYYMIEIH.] [y |

Pucynok 17.2. Knacudikartiisi THO€30upaibHUX 3aCO01B



3aCTOCOBYIOTh 3acO0M MexaHizalli il TepioAUYHOTO BHUAJICHHS
3JI’)KAaHOTO THOIO 3 KOPIBHUKIB MPH YTPUMaHHI KOPIB Ha TIMOOKIN HE3MIHHIN
MIJCTUIII, JJIS OYHWIIEHHS B THOK BHTYIIOBAJIbHUX MaWJaHUYWKIB, IS
BUJIAJICHHS TIOCTIAY 13 NITAIIHHUKIB.

17.3. MexaHniuHi 3ac00H 1151 BUJAJICHHSA THOIO

[Ipyu mexaHIYHOMY cnocoOi TpUOUpPaHHS THOK BHUKOPHUCTOBYIOTH
MOOLIbHI 1 cTamioHapHi TexHIuHI 3acoOu. MoOOUTBHI — 1€ OYJIbI03epH,
Oynbno3epHi HaBicku bH-1, TpakTopHi HaBaHTaxyBadi-Oynbmozepu [1b-35 1
HaBaHTaxyBadl (QponTampHi nepekupni [IDII-1,2. MobinpHI  3acobwu
3aCTOCOBYIOTHCA MPHU OE3MPUB’SI3HOMY YTPUMaHHI TBapUH, Ha BUTYJIIOBAIBHHUX
MalJJaHYuKaX, y MPOX0Jiax KOPIBHUKIB TOLIO.

CrarmionapHi 3acobu Jyisi BUAQJICHHS THOMO: JIAHIIOTOBO-TIJIaHYACTI
tpancnoprepu TCH-3b, TCH-2, TCH-160; mranrosi tpancnoprepu THI-30A;
ckpenepri ycraHoBku TC-1, YC-10, VC-15, YCH-8. BcTaHOBIIOIOTH iX
BCEpeIUHI MPUMIIIEHb Y THOWOBHUX KaHaJIaX.

Ckpeokoeuni mpancnopmep KCI'-8 (TCH-3,0b5) cknagaetbca 3
TOPU30HTAIIBHOTO 1 MOXHUJIOTO TPAHCHOPTEPIB, AKI MAIOTh OKPEMUU MPUBOJ 1
€JIeKTpOoOOIaiHAHHA. [ 'OpU30OHTAIBHUN TPAHCHOPTEP PO3TAILIOBYETHCS B
THOMOBOMY KaHadl ¥ MpU3HAYEHUM Ji1 TMEpPEeMIIICHHS THOIO BIJ CTiil Yy
TOPLIEBY YacTUHY MpuMilleHHa. [loBopoTHuII mnpuCTpiii 3a0e3nedye 3MiHY
HaIpsMKY pyXy JIAaHLIOTa TPAHCIIOPTEPA Y MiCIsiX TOBOPOTY. e — 3ipouka, sxa
o0epTaeThCs B MIAMIMITHUKAX HA OCI, IO 3aMpecoBaHa B IMIAN SITHUK, KOTPH
3aKpIIUICHUH TPhOMA aHKEPHUMHU OOJITAMHU B IM11JI031 MPUMIIICHHS.

[Toxwnuii TpaHcOpTEP Ma€ MPHUBOJ, JIAHIIOTH 31 CKpEeOKaMH, HATSHKHUN
Ta TOBOPOTHUW MPHUCTPOI Ta OMOpH. bygoBa MOBOPOTHOTO MPHUCTPOIO 1
JIQHIIOTIB aHAJIOT1YH1 OY0BI IMX MEXaHI13M1B TOPU30HTAILHOTO TPaHCIIOPTEPA.

[Toxwnmii  TpaHcmopTep  MHEpeMilllye  MOJAHUW  TOPU3OHTAIBHUM
TPAHCIIOPTEPOM THIM y TpPaKTOpHUU mpuyen. ['OpU3OHTaIBbHUN TpaHCHOPTEP
CKJIQJIAETHCS 3 JTAHIIOTIB 31 CKpeOKaMu, HATSYKHOTO 1 MOBOPOTHOTO MPUCTPOIB.

CkpeOku 3akpimieHi MapHIPHO TakK, MO0 MpU pyci HE MiTHIMAINACS Bia
JHA THOMOBOTO KaHAIy W OIyCKaJUCsl BHU3 MiJ JI€I0 CBOEI Baru, MOJETIIYIOYH
CKHJIaHHSI THOIO B MOXWJIMI TPAHCIIOPTED.

I'noezoupanvnuii mpancnopmep TCH-2,05 Binpizasetscs Bim KCI'-8
(TCH-3,0b) TuM, 1110 Mae KOBaHMI JIAHIIOT, 1110 3a0e3Meuye TPAHCTIOPTYBAHHS
rycroi 1 piakoi ¢pakuiii rHowo, 1 B 2...3 pa3u 30UIblIeHa WOro HaAlHHICTb.
I'opuzontansHa yactuHa Tpancnoprepa TCH-2,0b Moke 3acTOCOBYBaTUCS A
TPAHCIIOPTYBAaHHS THOIO JIO0 THOECXOBHIIA Ha BijcTaHi 10 200Mm.

PoGounii opran TpaHcmopTepa — 1€ JIAHIIOT 3 KOHCOJIBHO 3aKpIIJICHUMU
METaJIeBUMHU CKpeOKaMH.
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I'noezoupanvnuii mpancnopmep KCI-7 (TCH-160A4) cxnapaetbes 3
JIBOX CAMOCTIHHHUX TpPaHCHOPTEPIB (FOPU3OHTAIBHOTO M IOXHUJIOro), Iadu
KepyBaHHA, MPUBOJHOI CTaHIli, HATSHKHOTO MPHUCTPOI0. ['opu3oHTaANBHUMN
TPAHCIIOPTEpP Ma€ CKPeOKH, BiACTaHb MDK sAKAMH 1,12M, ¥ yKJIamaeTbcs B
OCTOHHUU JIOTOK, [0 SIKOTO apMY€ThCS CTalIeBOO CcMyrow 4x20mw.
['opuzonransuuii Tpancnoprep KCI'-7 (TCH-160A) pyxaeTbes 31 HIBUIAKICTIO
0,18™/c 1 mpu KOJIOBOMY PYC1 TPAHCIIOPTYE THIM 10 MOXKWIJIOTO TpaHCIOpTEpa.

Omun Tpancnoprep obcmyroBye 100...120 xopiB, po3MillleHUX Ha
npuB’si3i B ABa psand. JJOBXKKHA JIaHIIOra TOPU3OHTAIBHOTO TpaHCIOpTEpa HE
MOBUHHA niepeBUIIyBaTH 160M.

[Toxunuii TpaHcmopTep, SK 1 TOPU3OHTAIBHUN, Ma€ SKIPHUM JIAHITIOT 31
CKpeOKaMH, pO3MIIMEHUMH 3 KpokoM 650MM, mMeTaneBuil »K0J00 13 OMOPHOIO
CTIAKOIO, MOBOPOTHHUM 1 HATSHKHUM TPUCTPOI 1 MPUBOJ, IO CKIAJAETHCA 3
€JIEKTPOJIBUTYHa 1 peaykropa. [loxunuil TpaHCmopTep BCTAaHOBIIOETHCSA Mij
KyToM He Outblue 30° 10 ropu30HTY 1 3a0e3Mneuye MoJlaBaHHs THOKO Ha BUCOTY
2050MM BiJ1 HYJIbOBO1 MMO3HAYKH MiJIOTH KOPIBHUKA.

Y nmpuminieHHi, 1€ BCTAaHOBJICHO MOXWJIWN TpaHCHOpPTEp, TeMIeparypa
noBITpsi Mae 0yTu He HuKYe +10°C.

I'noezoupanvnui  koneecpu KCI-1, KCI-2, KCI-3 konoeoi Jii.
[Ipusnaueni nns npubupaHHsS THOHO 3 mpuminieHHs Ha Qepmax BPX 3
O/IHOYaCHUM 3aBAHTAXEHHSAM HOTo Yy TpaHCHOPTHHHA 3aci6. Ix MoxkHa
MOHTYBaTH B THOMOBUX KaHanax Tpancnoprepis TCH-2,0b, KCH-®-100.

Ycemanoeka ckpenepna Y C-@-250 npuzHadeHa i1t mpuOUpaHHs THOIO B
KOpIBHHKAx JOBXWHOIO 120M mipu Oe3nmpuB’s3HOMY OOKCOBOMY YTpPHUMAaHHI
BENMKOI poratoi XyaoOu 3 BIAKPUTUX MO3JOBXKHIX THOEBUX MPOXOiiB. BonHa
CKJIQJIAETHCS 3 MPUBOIHOI CTAHIIIT i1 pOOOYOr0 KOHTYPY MOBKUHOIO 250M, KUt
Ma€ 3aMKHEHY CHCTEMY IITaHT 1 JIAHIIOTIB 13 MOBOPOTHUM MPHUCTPOEM (JIUTI
pPOJIUKH), YOTHUPU PO3CYBHI CKpPEOKH, MEXaHI3M pEBEPCYBaHHS 1 IIUT
KEepyBaHHSI.

JIoBXXMHY CKpeOKiB MOKHA PETyJIIOBATH 33 IMIMPUHOIO THOEBOTO MPOXOIY
Bix 1,8 mo 3,0M mpu #oro rmmbuni 0,2M. JIJisi OYUIIEHHSI CTIHOK THOEBOTO
MIPOXO/Ty Ha KIHIIIX CKPEOKIB BCTAHOBJICHO TYMOB1 OUMCHUKH.

YcraHoBka mOpaifoe B aBTOMAaTHYHOMY PEXHMI Yy  3BOPOTHO-
nmoctynaiabHoMy pyci ckperepiB 18...20 romua Ha g00y. He mpamroe Tinbkm
TOMl, KO TBapwHH BignmoumBaioTh. llIBuakicts pyxy ckpemepiB — 0,063m/c,
mo 3abe3nedye MNpuOUpaHHS THOK 3a HASIBHOCTI KOpIB, 1 BUTAHATH iX 13
THOEBUX TIPOXOJIiB HeMae moTpedu. Ilpu 11boMy BOHM BUTBHO TEPECTYITAIOTh
yepe3 ckpeOku. OaHa ycraHoBka oociyroBye 200 KopiB, po3MILIEHUX Y JBOX
IPYIIOBUX CTaHKaX.

Yemanoeka ckpenepna YC-10 o6cimyroBye moroiiiB’si BEJIUKOi poraroi
xynobu. [lpu3HayeHa jisi TPaHCIIOPTYBAHHSI THOIO 13 MOMEPEUYHUX KAHAIIB 10
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rHoe30ipHUKIB. BoHa ckiamaeTbcsi 3 TMPUBOAHOI CTaHINI 3 CHCTEMOIO
aBTOMAaTUYHOTO PEBEPCYBaHHS, TATOBOI INTAaHTH JiaMeTpoM 20MM, Ha SKii
BCTAHOBJICHO BICIM CKpeEIepiB, JIAHIIOTa SKIPHOTO THUITY 1 IUTAa KEPyBaHHS.
Biacranp Mixk ckpenepamu — 10M Mpu 3BOPOTHO-TIOCTYIIAIBHOMY PYCl IITaHTH
12,5m. Illupuna 3axBaTy ckpenepa B po3kpuToMmy ctaHli — 1,75M. Bucota
ckpeOkiB — 0,15m. Konu BinOyBaeTbest pobounid XiJy CKpeOKa, 3aXOIUTOEThCS
MOPIIisl THOIO 1 MEPEMIILYEThCA B 01K THOE€301pHHUKA HA BEJIMYUHY XOAY LLITAHTH.
[Ipu x0510CTOMY X0y CKPEOKH CKIIAIal0ThCS 3a PAXYHOK TE€PTS 00 MIJUIOTyY 1 He
TpaHCTIOPTYIOTh THIA. Ilpm HacTtymHOMYy poOOYOMYy XOay TIOpIlisS THOIO
TPAHCIIOPTYETHCS J1alll M CKUJIA€ThCS B THOE301pHUK.

OcHoBHa ycranoBka Y C-250 mpairtoe npotsarom n1o6m, ycraHoska Y C-10
MpaIfoe MEPIOUYHO 1 BMHUKAETHCS aBTOMATHYHO 6 pa3iB 1o 20 XBWIMH Ha
nooy. IIBuakicte pyxy mranr — 0,137m/c, ycTaHOBJI€Ha TOTYXHICTh
eNeKTpoABUryHa — 3KBT.

Yemanoexku ckpenepni YCI'-1 1 YCI'-2 nipusHaueHi sl TpUOMpPaHHS
THOIO Tpu OOKCOBOMY 1 KOMO1OOkcoBOoMy yTpuManHi BPX 3 Biakputumu
rHoioBUMHU KaHanmaMu. CKpenepu BUKOHYIOTh 3BOPOTHO-TIOCTYMAIBHUN PYX.
Pexomenayerbest BukopuctoByBat YCI'-1, AKII0 AOBXKHHA MPUMIIIEHHS HE
oinbine 72m, a YCI'-2 — gx1110 npuMILIEeHHS csarae B JOBXKUHY 10 110M.

Kongeep KCY-®d-1 npuszHauenuii aynsg nOpuOUpaHHS THOKO 3
TBAPUHHUIILKUX MpUMIleHb cBUHOGEepM 1 hepm BPX 3-mij MIIMHHOT M1JIJIOT .
Bin ckiamaeTbes 3 MO3J0BXHBOTO 1 momepedHoro TpaHcroptepiB. [llupuna
THOWOBOTO KaHany — 820MmM, Tmubmaa — 800MMm. Ilo3momikHi KOHBeepI/I
JTBOKOHTYpHI. BOHU BUKOHYIOTH 3BOPOTHO-TIOCTYTAJIBLHUN PYyX, 3a0MPatOTh THIN
13 TPUMIIIEHHS 1 TPaHCIOPTYIOTh WMOTO0 B TOMNEPEYHUN OJHOKOHTYpPHHIA
koHBeep. [lomepeunuii TpaHCOPTEP TEX BHUKOHYE 3BOPOTHO-TIOCTYMAILHUN
PYyX 1 TPAHCIIOPTYE THIH 13 MPUMIIICHHS B THOE30IPHUK, SIKUW 3HAXOUTHCS OIS
TBapuHHUIIbKOTO npuminieHHsa. KonBeep KCY-®-1 cknagaeTbest 3 mNpUBOIHOT
CTaHIIi1, CKpenepiB, OJI0KIB, TSAT, JaHIIOTIB. [I[prBoaHA cTaHIIis MpU3HAYEHA TS
BUKOHAHHS CKpeIepaMu 3BOPOTHO-TIOCTYIATBLHOTO PYXY.

Hacoc-nasanmasicysau  piokozo znorw  (mobinenui) ITHK-250.
[IpusHaueHnii m mepeMillyBaHHS W TOJAPIOHEHHS THOWOBOI Mach B
THOECXOBHINAX Ta HABAHTAXKCHHS PIIKOTO THOIO BOJOTICTIO TMoHanm 82% y
TPaHCIIOPTHI 3acobm. PexomMeHIyeThCcsi BUKOPHUCTOBYBATH B KOMIUICKTI 3
oOnagHaHHSAM OYHCHUX CHOPYA TBAPUHHUIBKUX (PepM 1 KOMIUIEKCIB 3 YTpH-
MaHHSIM TBapuH 0€3 MiICTHIKY Ta TipaBIIYHUM CIIOCOOOM MPUOUPAHHS THOIO.

Hacoc éiouenmposuii 3 noopioniosauem HI[H-@-100 npuzHayeHui s
NepeMilllyBaHHsI THOIO Yy THOENpPHMadax, MOAPIOHEHHS BEIIMKUX POCIUHHUX
JTOMIIIIOK, TIepeKadyBaHHS HOro TpyOOnmpoBOoJOoM a00 HaBaHTaXXEHHSA B
TPAHCIOPTHUM 3aci0. PeKoMeHyeThCS BUKOPUCTOBYBATH JIJisi TIEpEKadyBaHHS
PIJIKOTO THOIO BOJIOTICTIO MOHaA 92% 13 IPUSIMKIB THOE€301pHUKIB.
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17.4. I'ixpaBJiiuHi cucTeM BUIAJIEHHS THOKO

[NapaBaiyHi  cUCTEMHM BHJIAQJICHHS THOK MOAUIAIOTH HA: 3MHBHI,
CaMOILIMBHI, JIOTKOBO-BIiACTIliHI, JIOTKOBO-3MMBHI, peUUpKYISLilHi.
3aCcTOCOBYIOTh X B OCHOBHOMY Ha CBUHOKOMILICKCAX.

[Tpu 3MuUBHIN cucTeMi PiAKKI THIA BUAATISETHCS 13 3arn0JeHUX KaHAJIB
CTPYMEHEM BOAM TpbOMa CIOCOOAMU: HPAMUM 3MUEOM, 34 OONOMO20I0
3MUGHUX HACAOOK I OAUKIE.

[Ipy npsmMoMy 3MHBaHHI BUTPAYA€THCS BEJIMKA KUIBKICTH BOJIU 1
CTBOPIOETHCS BUCOKA BOJIOTICTh BCEPEMHI TPUMIILICHHS.

3MUBHI HAacaJIKi BCTAHOBJIIOIOTH Y MO3JI0OBXKHIX KaHaJax IMiJ KyTOM J0
JHa KaHaly, BOJIa TIOJIA€THCS i TUCKOM.

3muBHI Oauku OyBarOTh 3 KJIamaHOM, IIBHAKOIIIOYOI0 3aCIIHKOIO 1
caMorepekuHo0 eMHIicTIO Bix 0,5 10 I, CkumaHHd BOOM B KaHAI
Bi1OyBaeThes 1...2 pa3u Ha 700y .

[Ipu J0TKOBO-BiACTIMHIN cucTeMl BUJAJICHHS THOIO BiJIOYBAETHCS M1
JI€EI0 CHJIM Baru 1 JOJATKOBOTO 3MHUBaHHS BOJOK. PexkoMeHayeTbes s
3acTOCyBaHHS Ha Mayinx (pepmax. Cucrema CKIaAa€ThCA 3 MO3JOBXKHIX JOTKIB-
KaHaJliB, MOIMEPEYHOTO KaHally, 30BHIIIHHOTO CAMOIUIMBHOTO THOEMPOBOAY 1
rHOE€30Mpaya.

[To3moBkHI KaHanmu 3 HamiBKpyriauM AHoM (R=15cm) 3aBmmpiiku 1o
Bepxy 60...70cm (mms cBuneit) 1 70-80cm (mms BPX). IlowatkoBa riamOuHa
ka"aiy 60...70cM, aHO mae Haxun 'y Oik ctikanHs rHoro 0,005...0,01, ane ne
outbimie 0,015, iHakme piaka ¢pakiis MBUAKO CTIKATUME 3 KaHAly, HE
3aXOIUTIOI0YM eKCKpeMeHTIB. [lonepeununii kaHan Moxe OyTH pO3TalllOBaHUN Y
LHEHTpl NpuUMilIeHHs abo y Topui. Haxun y HbOMy Takuil camuii, K y
no3aoBxkHIX. Cucrtemu oOnamHaHi IUOEpaMH, SIKI TEPEKPUBAIOTH KIHII
rHO€301pHUX KaHamiB. Po3xing Bogu — 3...51/100y.

[Ipu 10TKOBO-3MMBHIl cHUCTEMI BIIOYBA€THCS 3MUBAHHS KaHAJIB BOJOIO
OJIMH-[BA pa3u Ha 100y, BUTpara Boau 15...201/ron.100y.

[Ipu peumpkyasimiiiHii cucTeMi BHUJAJEHHA THOIO  3MUBAHHS
BUKOHYETHCSI OCBITJICHOIO 1 3HE3apakKCHOI0 THOIBKOIO. 3aCTOCOBYETHCS Ha
BenuKuX ¢depmax. st IbOro COpymKYyHOTh HEHTPAIbHY HACOCHY CTaHIIIIO 3i
rHO€301pHUKOM. Bin Hel BciMa MO3J0BXKHIMU KaHAJIaMH MPOKJIAJAI0Th HaIip-
HUW BOMOMPOBiA. JIOTKM BHUTOTOBJISIFOTH MOMIOHUMHU 10 THX, IO Y JIOTKOBO-
BiJICTIMHIN cucTeMi. [lepen 3amyckoM CHCTEMH B THOE30IpHUK 3aJUBAIOTh
10...12m° Boaw. THill 3axormIioe BOAY, MOja€ ii HAMIPHUM BOJOMPOBOIOM Y
NO3J0BXKHI KaHalu ¥ TpaHCIOPTye TpyOompoBogoM Yy THOe30ipHuK. Ilicis
3aImyCKYy 13 THO€301pHUKA 3a0MPaETHCS OCBITIEHA piAnHA. LUK TOBTOPIOETHCSI.

CaMonJMBHY CUCTEMY BHJIQJICHHS THOIO 3aCTOCOBYIOTH Ha CBHHO(EpMaXx.
[TpuHIMI Ai1 TPYHTY€EThCS HA 3JaTHOCTI PiIKOro rHOIO (BosoricTio 88...92%)
nepecyBaTucs CaMoIUTMBOM. BoHa CKagaeThes 3 MO3I0BKHIX CaMOTUIMBHHUX
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KaHaIiB, TONIEPEYHOT0 3MUBHOTO KaHaTy, THOE301pHUKA 1 HACOCHOT CTaHIIIi.

CaMOITMBHUM THOEMPOBi OYIyIOTh 13 a300I1IeMEHTHUX TPYO AlamMeTpom
300mMM, yxmamennx 3 HaxwiaoM 0,02...0,025. IIIuGepu BCTaHOBIIOIOTH Ha
HYKHBOMY KiHII1 TIOTIEPEYHOTO KaHaTy a00 Ha BUXO/I1 MTO3/I0BXKHIX.

€MHICTP THO€30IpHMKA Mae OyTH Takow, 00 BMILIyBaTU THIM He
MEHIIIE, SIK 3 OJIHOr0 KaHay. [lomaBaHHs HOro 31 THOE301IPHUKA Y THOECXOBHIIIE
31MCHIOETHCS BIAIIEHTPOBUM HACOCOM.

ExckpemMeHTH TBapuH 4epe3 LIUIMHHI MiJJIOTM NOTPAIUIAIOTh y KaHaJM.
Yepes 3...4 nHi migHIMalOTh IMOEpP, BIAKPUBAIOTH BEHTHJl BOJONPOBOAY 1
IPOIYCKAalOTh THOMOBY Macy 3O0BHIIIHIM CAaMOIUIUBHUM THOEMPOBOJIOM Y
rHoe301pHUK. [licas 1poro 3aKpuBarOTh MUOEPU 1 3MHBAIOTH BOJOIO PEIIITKH
IIUTMHHOT MAJIOTH. 3a OAWH UK ToaaeTbest 1...1,51 Boau Ha ofHYy TBapuHY.
JIHO KaHaAy Ma€ OyTH MOKPHUTE BOJIOIO JUIsl €pEKTUBHOTO BHUJIAJICHHS MACH.

Jlns 3abe3nedyeHHs poOOTO3AaTHOCTI CAMOIUIMBHOI CUCTEMHU HEOOXIJTHO
3HaTH NOBXMHY L, mmpuny B, mmbOuHy H KanamB 1 Haxwil nHa |, SKI

3ayexath BiJl (P13UKO-MEXaHIYHUX (PEOJIOTIUHMX ) BIACTUBOCTEN €KCKPEMEHTIB,
B OCHOBHOMY BIJ iX B’S3KOCTI ¥ OIOpPY 3CYBY.

JIoBXKMHA CaMOTUIMBHOTO KaHATy B MIPUMIIIEHHI JIJIs1 yTPUMAaHHS CBUHEH 3
€KOHOMIYHUX MIpKyBaHb H€ MOBMHHaA nepeOuibmyBatu S0m. s Benukoi
poraroi XxyaoOuW JOBXKMHA KaHATIB HE IMOBHHHA mepeBuinyBatd 30M mpu
mpui 0,7...1M 1 He 6inbiie 60M — npu wupuHi 1,5...2,5m.

Ha npunmumni 1ii caMOTUIMBHOI CUCTEMU BUJAJIEHHS THOKO TPYHTYETHCS
crnoci0, sikuii HaOyB MOMIMPEHHS y 0ararboX 3aKOPAOHHUX KpaiHaxX 1 OTpUMaB
Ha3By «BAKYYMHMU cmoci0» BHIalieHHS THOIO CBUHEH BoJjoricTio 85...92%.
MonTtyroTe iHoro tak. KomarmoTh TpaHIIE0, IPYHT PETENbHO YIIUIBHIOIOTH 1
BUTPUMYIOTh Haxui y Oik HakomudyBada THOW 0,5cMm Ha lmm. BxmamaroTh
TpyOu ngiamerpom 315MM  Ha aAHO TpaHumei. MOHTYIOTb  BUTSXKHO-
BCMOKTYBQJIbHUN BEHTHUJIb 1 BUTSIKHUN BEHTUJIb O1JIs KOJIIHA CTOsIKa TPYOHU.

BakyyMHa cuctema BuJajieHHsI THOIO Tpaioe Tak. Koau HakomuyuBCs
THIW 111 OIIJTAHHOKO MiJIOr0I0, OIepaTop 3a JOMOMOTOK MOBOAKA ITiTHIMAE 3a
MEeTJII0 KOPOK, THIM TOYMHAE CaMOIJIMBOM II€pecyBaTHCS B TPIMHUK 1 Jaii
MJIaCTMACOBOIO TPYOOIO 1O HAKOMWYYyBaJbHOI €MHOCTI OUISI TPUMIIIECHHS
CBUHapHUKa. BimOyBaeTbcsi 3aCMOKTYBaHHS THOKO 1 MPOTATOM 5...7XB YBEChH
THI TMOTpamise B HAKOMUYyBaJbHY €MHICTh. [lOoTiM omepaTtop BCTaHOBIIOE
KOPOK Y TIOTIEpETHE MOJI0KESHHS. BUTSHKHO-BCMOKTYBaIbHIN BEHTHUIIL BUKOHYE
IB1 omepallii: KoJIM CHUCTeMa HE TIpallloe, TO BIH TpaIlOE SK BUTSKHA
BEHTWISAIISA, a KOJU BIJOYBA€ThCS BUJAAJICHHS THOIO 13 MPUMIIICHHS, Yepe3
BEHTWJIb HAIXOAWUTH MOBITPS, SAKE JOTIOMarae TPAHCIOPTYBATH THiM TPyOOIO B
HAaKOMMMYYBaJbHY €MHICTh. 3aJeXKHO BIJ CMoco0y yTpUMaHHS CBHUHEH
BHUJAJICHHS THOIO BiOYBa€ThCs OJWH pa3 Ha THXKJICHB (MIPH JOPOIyBaHH1) abo
JIBa pa3u Ha TUXKJEHb (IIPU BIATOJIIBIII).
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Jlexknis 18
MAIIIMHUA TA OBJIAJTHAHHS 1JIS1 YTRJII3ALII THOIO

18.1. ByaoBa i TMIIA THOECXOBHIIL.

18.2. Crioco0u mepepoOKM rHox0.

18.3. O0s1agHaHHs AJ151 00pOOKH Ta yTHIIi3alil THOIO.

18.4. BukopucTaHHA THOIO IK CHPOBMHHU /IJISI OTPMMAHHA Oiora3sy.
18.5. Pi3HoBUIU Oy10BM 0i0Ora30BUX reHepaToOpPIB.
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18.1. BynoBa i TUIIH THOECXOBMII

Bumoru 10 JiJISHKH i THOCCXOBUIIIE.

JIIISTHKY 1171 THOECXOBHIIE BUOMPAIOTH BIAMOBIIHO 10 BUMOT 3€MEJILHOTO
1 BOJHOTO 3aKOHOJABCTB YKpaiHW 3 YypaxyBaHHSM IIPOEKTIB pPanOHHOTO
IUIaHYBaHHS, HAsBHOCTI KOMYHIKAIlil Ta 1HXEHEPHUX MEPEX, HUKYE
BOJI03a0IpHUX CIOPYJl Ta IHIIMX BUPOOHWUYUX MIANPUEMCTB, 3aTI3HUYHUX 1
aBTOMOOUIbHUX JIOPIT, ra3onpoBojiiB Toio. CreliaibHa KOMICIS CKJIaJa€e aKT
Ha OyJIIBHUIITBO THOECXOBUILA i 0opmIisie HEOOX1AHI JOKYMEHTH 3a MiIMHUCOM
yCIX WICHIB KOMICI].

baxano, mo6 ainsgHka Oyja HE CLIBCHKOTOCHIOAAPCHKOTO MPU3HAYCHHS.
Bubpana miomna THOECXOBHINA IMIATBEPIKYETHCS TEXHIKO-€KOHOMIYHUM
oOrpyHTyBaHHsM. Ha BuUOpaHy IUISIHKY HEOOXIIHO OTPUMATH TMOTOKECHHS
Jep:kaBHOro Harsay 1 MiHicTepcTBa 0XOpoHHM 340poB’s. ['ocmogapcTBo, Ha
TEPUTOPii SKOTO PO3TANIOBAHO THOECXOBHUINE, MOBHHHO MAaTH 3€MJIl A
BUKOPHUCTAHHS THOIO $IK OpraHiyHoro JoOpuBa. Penbed MicueBocTi W
TIAPOreosIOTIYHl BUMOTH TpH OYJIBHHMITBI Ta BUKOPUCTaHHI THOECXOBHUILA
MOBHHHI CTIPUATH TOTPUMAHHIO BUMOT €KOJIOT1YHOI OE3MEKH.

Maiinagunk  gisi  OyJIBHUIITBA THOECXOBHIA  PO3MINIYIOTH 13
MIBITPSHOTO OOKY MEPEBaKAIOUOro HAMPSIMKY BITPY CTOCOBHO YKHUTJIOBOI 30HU
1 TBAPUHHULIBKUX Oy1BEIb.

Tunu rHoecxoBum. CxoBHWINAa IS THOI IIOBHHHI 3a0e3MedyBaTH
30epiraHHsi MOKUBHUX PEUOBHMH 1 MIJBUINECHHS SIKOCTI THOIO SIK JOOpHBA. Ix
MOAUISIOTHCS 34,

- NIPU3HAYEHHAM — npudepMChKi 1 MOTHOBI;

- THIIOM — FOPU30HTAIBHI 1 BEpTUKAJIbHI,

- ¢ppopmo10 — MPSIMOKYTHI ¥ KPYTJi;

- KOHCTPYKTHUBHMM BUPIlICHHAM — crporreHi (TpyHTOB1) i KamiTallbHi

(6eToHHI, 3a711300€TOHHI, IETJISHI).
BuOuparoun TUI THOECXOBUIA, BPAXOBYIOTh BHJ OTPUMYBAHOI'O THOO
(TBepauid, piAKuii) Ta KIIMAaTU4HI yMOBHU. Po3mipu Oy0BH BH3HA4aloTh,
BUXO/JSIYM 13 BEJIMYMHHU MOTOJiB’S Ha (pepmi, HOPM BUXOJAY THOIO 1 TEPMIHY
Horo 30epiranHs (HE MEHIIIE CTIAJIOBOTO 3WMOBOTO TEPIONYy YTPUMAaHHS
TBapuH).
TBepawuii THIM MOKHA 30epiraTv y BIIKPUTHX Ha3eMHUX a00 3aranOJIeHIX
(y BUIJISIAI KOTJIOBaHAa a0o TpaHuUIel) cXOBUINAX. /[HO Ha3eMHHMX CXOBHIL, Yy
BUIIAJIKy BUCOKOTO PiBHS CTOSIHHSA IPYHTOBUX BOJI, MIHOCATH 10 20CM, poOIISIThH
3 HAXWJIOM Yy OiK 301pHUKIB THOIBKH, OETOHYIOTh, @ BEpTUKAIbHI OOKOB1 CTIHKH
BUKOHYIOTh 31 30ipHOro 3amizo0etoHy. ['HoecxoBuIla KOTJIIOBAaHHOTO
(BEpTUKAJIBLHOTO) THUITY AOIJIBLHO OyayBaTH B MIBACHHUX 1 MIBAEHHO-CXIJTHUX
MOCYIIJIMBUX pailloHaxX, A€ B IITA0ENAX THIM IMIBUAKO BUCHXAE.
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Jlns 30upaHHs PIAKOTO THOKW OyayroTh TpudEepMChKi W  MOJIBOBI
THOECXOBUIIA. 3aJICKHO Bl MPUPOJHO-KIIMATHYHUX YMOB BOHH MOXYTh OyTH
BIIKpUTOTO a0 3aKpUTOro THUIB. BiAKpHUTI THOECXOBWINA BUKOHYIOTH Y
BUIJIAA1 KOTJIOBaHIB 13 BIJJIOTMMHM CTIHKaMH, OOJMIILOBAHMMH a0o 0e3
OOJIMIIOBAaHHA. 3aKpUTE CXOBHILE € 3arIMOJIEHOI0 B 3€MIIKO CIIOPYJIO0, CTIHH,
HIJIOTy 1 TEPEeKPUTT SAKOI BUKOHYIOTh 13 MOHOJITHOTO OeToHy abo
3am1300€ToHy. BiAKpUTI 1 3aKpUTI THOECXOBHILA MOXKYTh OyTH HPSIMOKYTHOI Ta

Kpyriioi hopm.

18.2. CnocoOu nepepoOKH rHoxo

3aneHO BiJ Crmoco0y YTpMMaHHsS TBAapuUH 1 3ac00iB MEXaHI30BaHOTO
BUJIAJICHHS THOIO BUOUPAIOTh TEXHOJOTII0 MOro mnepepoOKM Ta yTHIII3allii.
Cnoco6u nepepoOKH rHOK0 MOJUISIOTH Ha JIBl TPYIU: NTACUBHY 1 aKTUBHY.

CnocoOu nepepoOKHU THOIO Ta CTIYHUX BOJ| TBAPUHHULIBKUX MiATPUEMCTB
HaBejeHO y Ta0m. 18.1.

IlacuBHa nepepodKka rHOO MOJISITA€ B TOMY, 1110 JIFOJUHA HE BTPYYA€THCS
B O1l0JIOT1YHMI 1 XIMIYHHM TIporiecu. Hemomiku 1iporo cnoco0y — HU3bKA SKICTh
OpraHiYHUX T0OpUB Ta 3a0pyTHEHHS HABKOJIUIIHHOTO CEPEIOBUIIIA.

OmauM 13 HaWmpocTimUX Ta ePEeKTUBHUX CHOCOOIB  yTHiIi3alii
EKCKPEMEHTIB TBapvH € camMo3irpiBaHHsi ix y OypTax 3a paxyHOK TeEIUIa, IO
BUJIUISIETBCSA B PE3YJIbTATI KUTTEAISIILHOCTI B HUX Mikpodopu. Ilel mporec
nporikae epexkTuBHO 3a ymoBH ontumanbHOi (40...45%) Bonorocti 6iomacH,
TOOTO MpHU yTPUMaHHI TBAPUH 13 BUKOPUCTAHHSIM MOPHUCTOI MIACTHIKHU. KO
BOJIOTICTh THOIO € 3HAYHO BHWINOK, TO 1i 3HMXYIOTh 3MIIIYBaHHSIM THOIO 3
MOPUCTHUMHU  MaTepiajamMu, Hampukiag, 3 TOophoM HUZBKOTO  CTYICHS
MiHepami3amii (KOMIIOCTYBaHH).

AKTHBHA mepepodKa TOJATa€ B TOMY, IIO 3a JOMOMOTOK JIFOIUHU
BUKOHYIOTHCS MEXaHIYHHMM, O10JOT1YHMN, XIMIYHHMM, TEIUIOBUW (TEpMIYHUNA),
€JIEKTPOTEXHOJIOTTYHUH a00 Crieli1aIbHUM METOIU MEPEPOOKH THOIO.

ko mpuOMpaHHS THOK 3 MPUMINIEHb 3JIMCHIOETHCSA T1IPO3MUBHUM
crtocoOoM, TO BOJIOTICTh THOIO Oyje BHCOKOIO, iHOAI 10 98%. [lnsa yrmmizarii
HOro JOIUIFHO PO3ALIATH HA PiAKY I TBepay ppakuii.

[Toxin pigkoro rHorO Ha (pakiii Moke OyTH TPUPOTHUM 1 MEXAHIYHUM.

[Ipuponuuii  BimOyBaeTbcsi B TOPU3OHTAIBHUX 1  BEPTHKAIBLHUX
BIJICTIMHUKAX MiJ Ai€r0 TpaBiTamiitHoro noJst 3emii. 11 mpuctpoi mpocTi, ane
NPUPOJIHE BIJICTOIOBAHHS THOIO HE BiZOYBA€ThCS, SKIIO MOTO BOJIOTICTh MEHIIIA
90%.

MexaHiuHMI TO/I1JI THOIO Ha (pakilii 3aCTOCOBYIOTh Ha BEIUKUX (pepmax
1 KOMILJIEKCaXx.
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Tabmuisa 18.1

Crniocobu nepepoOKy THOIO 1 CTIYHOT BOIU

MMACHBHMIl AKTUBHUM
. . . . . Eaekrtpo-
MexaHiYHUH biosoriyaui TeXHOIOrYHIi
Teepoui zniii (2ycma ppaxuyis)
Biotepmiuna [ToxpiOHEHHS [TepepoOka EnexTpoxoarymsiis
o0poOka 3MilIyBaHHs KUBUMU Enexrpoduoranis
[Tpuponue IIpecyBanHs OpraHizMamu EnexTpo3HEeBOIHEHHS
CYIIIHHS [lepepobxka EnextporepmoodbpoOka
Po3kunanns pociIMHamMu EnexkTpoo30HyBaHHA
3aoproBaHHS EnexTpomarnitHa
CnanmtoBaHHs 00podka
Piokuit znin (pioka ¢ppaxyin) XiMiuHM il Eaekrpoais
BiacrotoBanus | @inbTpyBaHHS XJ1opyBaHHS O6pobka
BurpumyBanns | LlearpudyryBanus O30HyBaHHS BUKOPHUCTAHHIM
AnaepoOHa Aepartis Koarymnsiis €JICKTPOT1IPaBIIYHOTO
o0pobka ['omorenizaris [Napomi3 edekTy
[Tpupoana dnoTaris CopOris
aeparis
ITpupoane . . "
BUNApOBYBAHHS TennoBuii CrnenianbHuii
[TonuBanHs CymiiHHs O6pobka
Hperax BunapoByBaHHS | BUIIPOMIHIOBAaHHSM
3Hemko/KeHHs | (yabTpadi0JIeToBe,
aporo iH(payepBoHE,
CnamroBaHHS pamiariiiae,
yJIbTPa3ByKOBE)
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Ilepen po3aineHHsSM THOIO Ha (pakiii HOro Cro4aTKy TOMOTEHI3YIOTh
nepeMIllyBaHHSIM THOMOBOI MacH y THO€30IpHUKY 3a JOMOMOT00 (heKaabHUX
HacociB. [loTiM Macy momaroTh 10 cernaparopiB ¢pakiiii, ki BUKOHYIOThCS Ha
0a3l 1mIockuX abo KOHIYHOI (opMHU BiOPOrPOXOTIB, ITHEKOBUX IIPECIB,
(1IBTpaliiHUX HUEHTPUPYT, TYTOBUX CUT TOILO.

I'omorenizamiss ~ pigkoro  rHow.  TexHOJOTisE  NPUTOTYBAHHS
FOMOIEHI30BaHOTO THOK TIOJIATa€ B CHCTEMAaTUYHOMY II€pEMIIIYBaHHI
MPOTATOM YChOTO Mepioay 30epiraHHsi B CXOBHUIAX-TOMOTEHI3aTopax, B SIKi
MOro 3aBaHTaXYIOTh TIIBKH MICJS TOMEPEIHbOI BUTPUMKHU MPOTITOM THUXKHS B
KapaHTUHHOMY THO€CXOBHIII. 3HE3apaXCHUW THIA HAcCOCOM TMEpPEeKauyyloTh B
OCHOBHE THOECXOBHIIE, J€ BIH 30epiraerbecs 3...6 micsamiB. [lpu mpomy ioro
IOHS TIEPEMIIIYIOTh: 3a0MpParOTh HACOCOM 3HHU3Y 3 IIEHTpa CXOBHINA 1 MiA
THCKOM TIOJAIOTh y BEPXHIO YAaCTHHY, YTBOPIOIOYH CTPyMiHb, KM oOeprae
BCIO Macy.

KomnoctyBanHsi rHo10. 1leii croci® 3aCTOCOBY€ThCS B THX pallOHAX, /¢
€ TOCTaTHS KUJTBKICTh MiICTUIKOBHX MaTeplaJIlB (Top(py, COJIOMH, TUPCH TOIIIO).
[x (abo wMmiHepanbHi 100pHMBA) 3MINIYIOTH 3 PIAKMM THOEM 1 YTBOPEHY
TOP(GOTHOMOBY CyMiIl (KOMIIOCT) CKJIaJalTh y OypTH isi O10TepMIYHOTO
3He3apakyBaHHs 1 jo3piBaHHs. lle nyxe edexTuBHE oOpraHo-MiHEpaIbHE
no0puBo (Ha 1kr rHoto — 0,75kr Topdy, 0,04xr pocdoputHoro GopomrHa ado
0,02kr kaniiHOi coui).

3He3apakyBaHHSI 1 MOJIJ PiAKOro rHOoK0. 3HE3apakKyBaHHIO MOKHA
MiJIlaBaTd BCIO Macy PIiAKOro THOW abo0 TUIbKK PiAKy Horo (paxiiro. s
3HE3apaXeHHS BCi€l MacH 3aCTOCOBYIOTH TaKi CHOCOOW:  XiMiuHuUil,
oiomepmiunuii, mepmiunuil, 6ionocivnuii (aHacpoOHHMI 1 aepoOHUI), 3a
00NOMO02010 IOHI3YIOYUX GUNPOMIHIOBAHb MA IMRYIbCHUX €1eKMPONYCKOBUX
po3paois.

XimiyHuil cnocié 3He3apaxxeHHs NOJIArae y J0JaBaHHI ClIpyaHOI KUCIOTH
abo IAKOro HATpy, a IS 3HUILCHHS 3amaxy Ta HeWTpasizallii CIpKOBOJHIO i
MOX1HUX a30Ty — CyJib(paTy aMiaKy.

biomepmiunuit  cnocié6 (3a paxyHOK OIlOJOTIYHOTO TEIUIa, SKE
BUPOOJIIETHCST OaKTEPisSIMH) BUKOPUCTOBYETHCS ISl 3HE3aApPAKEHHS TBEPOTO
THOIO 3 BIJIHOCHOO BOJIOTICTIO HUXK4e 70%.

Tepmiunuit cnocié 31ACHIOETHCS 32 PaXyHOK HArpiBaHHS PIJIKOTO THOKO
1o temmeparypu +95°C. Bin € noporum depe3 3HaUHY BUTPATy €JIEKTPOCHEPTii.

bionoziunuii cnocié6 — HaiipockoHamimui. MOXIMBI JBa BapiaHTU
00pOOKM PIAKOTO0 THOK — aHaepoOHMil (0e3 JOCTYIy KHCHIO) 1 aepoOHMM (3
JOCTYTIOM KHCHIO).
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18.3. O01agHanHs 11 00POOKH Ta YTHIII3aLil THOKO

[TepepoOKky opraHidyHMX BIIXOMIB Y TBAPUHHHUIITBI BHKOHYIOTH 3
JIOTIOMOTO0 00JIaTHAHHS JIJII MEXaHIYHOTO (hpaKI[IOHYBaHHS M OCaKyBaJIbHUX
1eHTpudyr 6e3nepepBHOi ii.

CxeMH NpUCTPOIB MEXaHIYHOTO (PPaKIIOHYBAaHHS THOKO 300pa)keH1 Ha
pucynkax 18.1, 18.2. 3a npunmunom nii iX MNOAUIAIOTH Ha NPHCTPOI
¢inbTpyBaHHA Ta ocamkeHHs. lIpoaHamizyeMo mnpucTpoi, ski HaOynH
HaWOUIBIIIOr0 MOMIUPEHHS 1 MAIOTh K MEepeBaru, Tak 1 Heaodiku. [le HeoOxiaHO
BpaxOBYBaTH TIpM BHOOpI TEXHOJOTIYHOI JIiHII TepepoOKH THOK 13
3aCTOCYBaHHSIM IIPUCTPOIB MEXAHIYHOTO (DpaKIIOHYBAHHS.

['opuzoHTanbHI  BIACTIMHMKHU-3TYIIyBadl Ta  (PLIbTPU-HAKOTUYYyBayl,
BEPTUKAJIbHI BIJACTIMHUKHU-3TYIIyBadyl Ta paaiajibHI BIACTIMHUKH TPOMI3JKI,
npoiuecy (PpaxkliOHyBaHHA B HHUX MACHMBHI, BOHM MaJl0 NPHUCTOCOBaHI [0
JUHAMIYHUX 3MiH (MalOTh OOMEXKEHE 3aCTOCYBAHHSI 1 IOTaHO KOHTPOJIOKTHCS).
[x mepeBaru: He3HAYHi BUTPATH €Heprii 11 MiATPHMMAHHS POOOYOro MPOIECY;
BUJIUTAIOTh YACTUHKU 3a0pyAHEHHS 3 rigpaBiaiyHuMu po3mipamu 0,05-0,1mm.

JuHamiuHl QiIbTpH, TOPU3OHTATIBHI Ta 6apabaHHI BIOPOTPOXOTH MAIOTh
TaKMil HEJAONIK — y Tpolecl TMepepoOKr THOK TBEpPAl YACTHUHKHU
MOAPIOHIOIOTHCS, a 1€ TPU3BOJAUTH 10 TIJBHINCHHS 3a0uMBaHHS (UIBTpA.
OTpumaHa BOJIOTICTh TBEPAOi (pakxiiii THOIO Ha IUX MPUCTPOAX (IIPU BUCOKIM
MPOAYKTUBHOCTI) cTaHOBUTH NoHaa 80%. [lepeBaroto (pinbTpiB € Te, 110 BOHU
BUIIUISIFOTH TBEPA1 YaCTUHKH O1bItie 0,5MM 3 HEBEJIMKUMU BUTpATaMU €HEpTii.

[ITuekoBui PiAbTp-Npec NMpU3HAYEHUN Il NPUUMAHHS BHUXIJIHOI MacH
THOIO HU3BKOI BOJIOTOCTI IMiJT BUCOKMM THCKOM. YHACIIJOK IThOTO (inmbTpaT
3Ha4YHO 3a0uBaeThcs. [IpuBoAHA CTaHINS IUX MPUCTPOIB AyKE CKIagHA U
€Hepro3arpaTtHa, OJHAK JO3BOJSE OTpUMAaTH TBEpAy (pakilito HU3ZBKOI
Bojiorocti (70%).

[IpucTpiii Tumy BigOKpeMIIIOBaya MeEXaHIYHMX BKIOYeHb OMB-200
BUIIUISIE TUTHKKM BEJIMKI BKJIFOYEHHS, ajie 1ie 3a0e3nedye Oe3aBapiiiHy poOoTy
TEXHOJIOTTYHO] JIIH1T 3HEBOJHEHHS THOIO.

Henomnik 1yroBux cUT — MmiIBMIIEHA BOJIOTICTh TBEPAOI dpakilii, yepes 110
BiIOyBaeThcsa 3abuBanHsa (inbTpary. IlepeBarn: mpocTi B KOHCTPYKTHBHOMY
BUKOHAHHI i 00CITyTOBYBaHHI, MOTPEOYIOTH MajIo €IEKTPOCHEPT1].

Hemomikn dinbrpytounx 1meHTpudyT: EHEProeMHICHI, (UIbTpaT Mae
nigBuieHy 3abpyaHeHicTh. [lepeBarm 1eHTpudyr: BHCOKa MPOMYKTHUBHICTB,
TBepJa (pakiiisi THOIO Ma€ BOJIOTICTh 75%.

B ocamxyBanpHux neHtpudyrax tumy OI'IIl 31 ckpeOkoBum
BHUBAaHTAXEHHSIM OCay 3aCTOCOBYETHCS CKIIAIHUI Ta €eHEPrOEMHICHUN MPUBOI,
[0 BHUMAara€ BHCOKOi KBamidikaiii 0OCIyroByrHYOro IEepCOHAy, a TaKOX
HeHTpudyra mae Maiay HOpOJyKTUBHICTh. [lepeBara ix B TOMy, IO THIH
OTPUMYIOTH BOJIOTICTIO 68...72%.
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Pucynox 18.1. OcHOBHI TUIH PUCTPOIB MEXaHIYHOTO (paKIIOHYBAHHS THOIO:
a — IyTOBE CUTO; O — ITHEKOBHH Npec; 6 — TUHAMIYHUN (QLIBTP; 2 — BIOPOrpoxoT; 0 — 6apabaHHU
BiOpOrpoXoT; e — HeHTpHudyra GUIbTpyIoYa HMITIHAPUYHA; ¢ — HEHTpUPYTa QiIbTpyroYa KOHIYHA;
3 —1eHTpudyra GubTpyroua KoMOiHOBaHa



2/

e/

SmobHI nosHaveHHs:

OxioHa gpakuyia
—=—  [JI0Ka (/1e2Ka) GpaKyia
— = mbepaa (Gaxkal gpakyis (ocadok)

Pucynoxk 18.2. OCHOBHI TUIIH MPUCTPOIB MEXAHIYHOTO (paKiliOHYBAHHS THOIO:
a — rpaBiTaliitHui GUIBTP 13 OE3KIHIIEBOIO CTPIUKOI0; O — BAKYYMHHM (PUIBTP 13 OE3KIHILIEBOIO
CTPIYKOIO; 6 — ICHTPU(YTa 0caKyBaJIbHA ITHEKOBA; & — IIEHTpH(yra ocaKyBaibHa CKpeOKOBa;
0 — TOHKOIIIAPOBUH PIAMHHUI TaplT4acTHH cenaparop; e — TAPOIUKIOH
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Bioporpoxot (puc. 18.3a) — nepdopoBana (hinbTpyBajibHa MOBEPXHS, IKa
s iHTeHcudikaii mporecy ¢iapTpaiii ¥ caMOOYHWIIEHHS NPUBOIUTHCS B
KOJMBHUN pyX. Y mpolect podoTH pifka (pakiisi NpoHUKaE yepe3 QUIbTpy-
BaJIbHY TIOBEPXHIO IPOX0Ta BHU3, a TBEpAa (paKilisi CXOAUTh 3 TPOXOTa BOIK.

Hyrose cuto (puc. 18.36) — nyroBoi Gopmu ¢GinbTpyBalibHA MOBEPXHS,
KpUBHU3HA SIKO1 BUOpaHa Tak, 1100 3a0e3Me4YuTH ii CaMOOUHUILCHHS. Y MpoIeci
poGoTu piaka ¢pakuis MOiJ BIUIMBOM CWIM TSDKIHHS TIPOHHUKAE 4epes
(1IPTpYBaJIbHY TOBEPXHIO CUTA, a TBEPJA CXOAUTh MO cuTy. HaliBaxnuBimow
MIepEeBarol0 JYroBUX CHUT TOPIBHSHO 3 IHIIUMH CEMaparopamu € Te, IO MPOLEC
cemnapariii 31HCHIOEThCS O€3 IMiABEICHHS CTOPOHHBOT €HEPT1i.

dinbTpyroua menrpudyra (puc. 18.3¢) — nmninapuyHa mnepdhopoBaHa
(GiIpTpyBaJIbHA TOBEPXHS, SIKa MPUBOJUTHCS €IEKTPONPUBOIOM B O0OEpPTOBHUI
pPYX HaBKOJIO TOPU3OHTAIBHOI OCI. 32 paxXyHOK Jii BIJLIEHTPOBUX CHUJ PIIKa
¢dpakuiss OpoOXoaUTh uepe3 (QUIBTPYBaJIbHY IOBEPXHIO, a TBepAa Qpaxiis
BUJIAJISIETHCST HA30BHI 4€pe3 TOPIIEBY MOBEPXHIO 3a JOMOMOrow ckpebka ado
IHEKA.

JIst T0aTKOBOrO 3HEBOJIHEHHSI TBEP/IOi (PpaKLIii THOKO YacToO 3aCTOCOBYIOTH
BaJIKOBi BHTHCKa4i Bojiorm (puc. 18.32). KOHCTPYKTMBHO BOHM BHKOHaHI Yy
BUTJISAI JIBOX BAJHMKIB, 110 OOEPTAIOTHCS HA3YCTPId OJMH OJHOMY. TBepaa (paxitis
THOIO JI0 BAJIMKIB MOJAETHCSA TPAHCIIOPTEPOM.

IIInexoBuii npec (puc. 18.30) ckiianaerncs 31 1HEKa, IKUH TPUBOIUTHCS
B 00EpTOBUH pyX EJNEKTPOJABUTYHOM 4epe3 3HMXKYyBanbHUN penykrTop. IlIHek
BMOHTOBaHMM y mnepdopoBaHuil KOXyX. BuxigHuii 3 KoXyxa OTBIip
MEPEKPUBAETHCS 3aMIPHUM KOHYCOM, SIKHI 32 JOMOMOTOI0 TBUHTOBOI mapu abo
rigpouumiHapa 30MMKyeThes ab0 BIAAANAETHCS BI KOXyXa, 3MIHIOIOUYU
MEepPEeTUH BUXIAHOTO OTBOPY, IO BIUIMBAE€ HAa CTYIIHb 3HEBOAHEHHS TBEPAOi
dpaxuii. ¥ nporeci po6OTH mia BILTMBOM THCKY, KM CTBOPIOETHCS IITHEKOM Y
MpecyBalIbHIN Kamepi, pinka ¢pakiis (QuibTpyeTbes uepe3 (UIbTPYBAIbHY
MOBEPXHIO KOXYyXa y BIIBIAHUN JIOTOK, a TBEpJa MPOXOAUTh Yepe3 BUXITHUN
OTBIp.

3He3apaXeHHS 1 OCBITJICHHS PiAKOI (Ppakilii THOIO 3IMCHIOIOTH 0i0JIOTIYHUM
HACHYYIOTb KHCHEM Y CICHIUTGHUX CIOpYyAaX, aepoTeHKaX. I[HTeHCH(IKyIOTh
NpOIEC HACHYEHHS KUCHEM TNPOAYBaHHSM TOBITPS Yepe3 TOBILY PIAUHU
(bapOoTaxx) abo 30UIBIIEHHAM i  BUIBHOI TOBEPXHI PO3MUJICHHAM YU
CIIIHCHHSIM.

Jlns 6apO0Taxky BHKOPUCTOBYIOTH TMOBITPsSIHI Hacocu (KOMIIPECOpH) 1
CHUCTEMY TPYOOIpPOBOJIB 3 OTBOpaMH MaJIOrO JiamMeTpa, SKi MPOKJIaJcHl B
HUKHIN YacTUHI aepoTeHka. g po3nuiieHHs (MyibBepH3alii) piakoi gppaxiii
3aCTOCOBYIOTH TJIpaBIiyHI HACOCH 1 CIIEI[iaIbHI PO3NMIIOBAIbHI HACAIKY.
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Pidka gpakuis

Tbepda @pakuia

Pioka gpakuis  Thepda gpakuia

o/

[loda4a

Tbepda gpakuig

Pioka gpaxuis

Pioka gpakyis  Thepda gpakuyis

b/

Pioka
Qpakys

al
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Pucynox 18.3. Cxemu ob6siagHanHs 1151 00pOOKHU THOMO:
a — BIOpOTPOXOT; 6 — IyrOBe CUTO; 6 — (PUIbTpyroYa eHTpUdyra; e — BAIKOBI 3HEBOIHIOBAYI;
0 — IIIHEKOBUH TPeC; e — 0CaKyBallbHA LIEHTpU(yTa
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CriHeHHsI TIOBEpXHI PIAMHU B a€POTEHKY 3IIMCHIOETHCS CIEIiaTbHUMHU
poOOYMMHU OpraHaMy, BUKOHAHUMHU Y BHUTJIAI poOOYOro Kojeca BiIEHTPOBOTO
Hacoca, 110 00epPTaEThCs HABKOJIO BEPTUKAIBHOI OCl ¥ BCTAHOBJIEHOTO OJIM3BKO
B/l TIOBEPXHI P1UHHU.

OciTieHHs1 pigkoi (pakmii THOW BUKOHYIOTH Y MEXaHI30BaHUX
BIJICTITHUKAX, OCaMKyBaJbHUX HeHTpudyrax (puc. 18.3¢), pinprpamiitnux i
MYJIOBUX TOJISX.

KinueBe 3He3apaskeHHsI OCBITJIEHOI BOAM 31MCHIOIOTH XJIOPYBAHHSIM,
030HYBaHHSM a00 BHUTPUMYBaHHSIM B OloJIOTi1YHMX cTaBkax. Ilicims Takoi
00poOKM BOJy MOXHA TOAATH JIsi TOBTOPHOTO BUKOPUCTAHHS B CHCTEMI
riapo3MHUBaHHs a00 3JIMBATH B IPUPOJIHI BOJOUMHUIIIA.

Yrunizania TBepaoi (Qpakmii 371IICHIOETECS BHUCOKOTEMIIEpATYPHUM
BUCYIIYBAHHSM a00 caMO3IrpiBaHHAM ii B OypTax, a TaKoK KOMIOCTYBaHHSM.
JlJis1 BUCOKOTEMIEPATypHOrO CYUIIHHS BUKOPUCTOBYIOTh OapaOaHHI CylIapKu 3
BHUCOKOTEMIIEpAaTypHUM  TemioHocieM. KoMmocTyBaHHs  mpoBOASTH  Ha
MMOTOKOBUX JIIHISIX, O CKJIAJy SIKMX BXOJASTh HaBaHTa)KyBaul, HAKOIMYyBayi-
7103aTOPU, TPAHCIIOPTEPH, 3MIIIyBayl Ta 1HIIIE.

EdexktuBHUM criocoOOM yTuilizailli THOIO € aHaepoOHe 30poaKyBaHHA
Horo B 0iorazoBMx ycTaHOBKAaX Mpu BUPOOHUIITBI Oiorazy. [Ipu mipomy mopsin
3 MOro 3HE3apaXCHHSIM 3IMCHIOETbCA eHeprozabe3medeHHs QepMu 1
MOKPAIIIEHHS BIACTUBOCTEN OPTraHiqYHOTO JOOpUBA.

3acTOCOBYIOTH Taki 0i0JIOTiYHI crocodM yTuJjizauii THOM, SIK nepepoodka
Ha TYMYC y pe3yJIbTaTi )KUTTEAISIBHOCTI AOLIOBUX YEPB'sIKIB Ta JIUYUHOK MYyX.

Hesiki 3akopAoHHI (GipMU PO3POOMIN TEXHOJOTl BUJIYYEHHSI 3 THOIO
HemepeTpaBJieHUX PeIlIToK CcTeOJ0BUX 1 3epHOO000BMX KOpMIB I iX
MOBTOPHOI0 3r0/I0BYBaHHS, 1[0 JIa€ 3HAYHUN €KOHOMIYHHUI €(eKT.

Kypstuuit  mocnig € BHCOKOC(PEKTHMBHUM OPTaHIYHUM  JOOPHUBOM.
Bianosigaum yuHOM 00pOOJIEHUI MOCTI] TAKOXK BUKOPUCTOBYIOTh SIK KOPMOBI
JT00aBKH.

Ha puc. 18.4 300paxkeHi cXeMH MNOTOKOBHUX JIIHIM MEPEepOOKU PIIKOTrO
THOIO 3 TIO17I0M Ha (pakirii. Jo ckiamy TeXHOJIOTTYHOTo 00JIaJHAHHS BXO/STh:
yCTaHOBKA IS TIOJUTY PIIKOTO THOIO Ha TBEpAYy 1 piAKy (pakii (BibpocuTo,
npec-piabTp, HEeHTpudyra TOIIO), TPAaHCHIOPTEPU IS TOJABaHHS TBEPIOI
dpakmii 13 TpUMIIICHHS Ha IUIOMIAAKY; OyJIbao3ep i OypTyBaHHsS TBEpAOi
dpaxiiii; HacocH s IepeKavyBaHHS PiaKol Ppakirii.

TBepna ¢pakuis BTpuMyeThcs B Oyprax 1,5...2 wmicsmi, TOOTO [0
3aBEpILCHHS 010TEpPMIYHOTO 3HE3apakeHHs (Jerenb-miHiTanii). Pigka dpakiis
NPOTSATOM THDKHS 3HAXOIUTHCS B KaPAHTMHHHUX HAKOMWYyBaudax-BiJICTIHHUKAX.
[Ticns uporo ii BHOCSATH Y I'PYHT a00 BUKOPHUCTOBYIOTH JUISl PELUPKYJISIIT B
cUCTEMI1 BUJAJICHHS THOIO.
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Pucynok 18.4. CxemMu OTOKOBHX JIiHIM MEPEPOOKH PiAKOTO THOIO

3 MOIJI0M Ha (PPaKITii:
a — JiH1A 3 BIOPOrpOXOTOM 1 HTHEKOBUM (PLIBTP-TIPECOM:
1 — pe3epByap; 2 — nonaTeBi MillalKy; 3 — 3aciiHKa; 4 — BIOPOTPOXOT; 5 — MIHEKOBHIA Ipec-PuIbT;
6 — ckpeOKOBHIA TpaHCTIOPTEP; 7 — TPAHCIIOPTHHH 3aci0; 8 — THOIBKO30IpHUK;
O — niHiA 3 GUIBTPYIOUOIO LEHTpUdyroro:
1 —mrraGens; 2 — npuyen; 3,4 — 6yptH; 5 — Oynbro3ep; 6 — CTPIYKOBUI TpaHCHIOPTED;
7 — TpaHCcOpTHUI 3aci0; 8 — THOeNpoBig; 9 — HacocHa ctaHis; 10 — monepeyHuit KOJIeKTop;
11 — TBapuHHUIBKE MpUMILLEHHS; 12 — THOenpuitManbHU KaHai; 13 — TpyOonpoBif;
14 — 3BopoTHumii TpyOomnpoBix; 15 —3muBHMI TpyOonposi; 16,17 — BiACTIHHUKH-HAKOMYyBaYi,
18 — 3armmGuuit Hacoc; 19 — mucrepHa; 20 — MOIBOBHUI THOE301pHUK

26



18.4. BUKOpHCTAHHS THOI IK CHPOBHMHHU JIsI OTPMMAHHA 0iorasy

Ha cboroani 7oMiHyH0OUOI0 CBITOBOIO TCHJICHIIIEIO B Tajly3l €HEPTreTUKHU €
MIJBUIIICHHS BapTOCTI MPUPOAHUX HAPTOMPOIYKTIB, razy, Byruuia. Tomy B
E€pornericekomy Coro3i micas 2020 poky ImiIaHyeTbesi 3aA0BOJbHATH 10 10%
yCIX EHEPreTMYHUX MNOoTped 3a pPaxXyHOK HETPAAUIINHUX Kepen EHeprii,
OCHOBHY YAaCTKy SKHX CTaHOBUTh O10ManuBO. ArpapHa Tally3b Oaratbox
PO3BHHEHUX  KpaiH aKTHBHO  3aliMa€ThCs  BUPOOHHMIITBOM  BJIACHHUX
€HEepPropecypciB, BIABOASYM T 11 moTpedu 10 15% mMOCiBHOI MUIOMNIl.
BinOyBaeTbcs MOCTYIOBE 3aMIMICHHS TPAIUIIMHUX EHEPreTUYHHX PEecypciB
BIJIMOBIIHUMH aHAJIOTaMU POCIUHHOTO W TBAPUHHOTO MOXOIKEHHS.

B Vkpaini mpomucioBe BUpOOHUIITBO OloMaIMBa CTUMYJIIOIOTH MPUUHSITI
3aKOHOJIaB4l aKTHU, OCHOBHOIO CHPOBHUHOIO JJIi BUPOOHHUIITBA SKOTO B HaIlN
KpaiHi € CUIbChKOTOCIIOIapchka MpoAykKilis. [[ocTymnmoBo ciibChbKOrocmoaapchke
BUPOOHMIITBO 31 CIIOKMBaya €HEPrii MepeTBOPIOETHCS Ha 1l BUPOOHHKA.

3rigno 3 JupextuBoro €Bponericbkoro Corozy 2001/77/EC Oiomaca — me
OiomerpagoBaHni (pakuii MPoAyKTIB, BIAXOAIB Ta 3AJHUIIKIB CUIbCHBKOI0
rocrnogapcrea (pPoCJAMHHHUX i TBapUHHHX), JICOBOr0 IOCHOJAPCTBAa Ta
0JIM3BKMX 10 HUX rajiy3eld NpOMHUCI0BOCTI.

OCHOBHOIO CHPOBHUHOIO JJii 010Tra30BOTO BUPOOHMIITBA B CUIBCHKOMY
rOCIOJAPCTBI BBAXKAIOTHCSA OpraHiuHi M00OpHMBA. IX eHepreTMYHHil MOTEHILias
st YKpaiHu MO>KHA OIIHUTH B 1,6MITH.T. YMOBHOTO ITaJTMBAa.

BaxnuBuM jxepenioM 01oMacH € BiIXOIM TBapUHHHUIITBA (THOIBKA, THIH,
0ioraz), a TakoX BIIXOAM KOMYHAJIBHOTO rocmojgapctBa. [[ins BUpoOHMIITBA
Olorasy mpuaaTHUMU € PI3HOMAHITHI BIAXOAW arpOMpPOMHUCIOBOTO KOMIUICKCY,
SK1 MICTSTh LIET0JIO3Y Ta 1HII IYKPH, TOMY IO 332 TIEBHUX YMOB BUHHUKAIOTh
OloxiMiuHI mpoIecH, SKI Ha3uBaloTh (epmeHTariero. Sk  pe3ynbTaT
depmenTarlii 3 CiIbChbKOTOCTIOIAPCHKUX BIAXO/IB OTPUMYIOTH HE JMIlEe Oioras,
ajle 1 KOHLEHTPOBaHI OpraHiyHi J0o0puBa, SIKI € I[IHHUM MPOAYKTOM Y
cydacHOMYy 3emjiepoOcTBi. Ha choromni 3arajibHa KUIBKICTh MPOMHUCIIOBHX
010Ta30BUX YCTAaHOBOK CcKjagae Onu3bko 750. Haiibunbima KUIBKICTh 1X
(6mu3bko 500 mtyk) 3Haxoauthest y Himewunni, Asctpii — 120, Irami — 70,
[IBetimapii — 59 1 Hanii — 40.

[TepcnekTuBHUMH 610Ta30BUMHU YCTAaHOBKAMU € IIEHTPAJI30BaHI 00’ €KTH
tuty CAD  (Centralized Anaerobic Digestion), sKi 00CIyrOBYIOTbH
rocogapctBa B paxaiyci 10...15xm. IlepeBaroro meHTpami30BaHUX CHUCTEM €
MOJKJIUBICTh ~ 3aCTOCYBAaHHS TIEPEAOBUX TEXHOJOTIH 3HE3apaKeHHS Ta
3BIILHEHHS  BIJl BEJIWKOI  KIJIBKOCTI HeOaKaHMX PEUYOBUH y CHpPOBHUHI. B
CAD-cucremax ¢depMeHTaIllifHI KaMepu MarTh 00 €M 10 lOOOOMB, B SIKMX
MOYHa BUPOOJISATH €JIEKTPOEHEPTIIO 10 KiibKoX MBT.
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18.5. PizHoBuaM Oya0BU 0iorazoBuUxX reHeparopis

KoncTpykiiii 610ra30BUX YCTaHOBOK, SIK TOCIIOJAPCHKI, TaK 1 IPOMUCIIOBI,
BIJIPI3HAIOTHCS BAPOOHUYMMHU, TEXHOJOTITYHUMH Ta TEXHIYHUMHU PIIIICHHSIMHU.

TunoBa MpoMHUCIIOBa YCTaHOBKA JIsl IEPEPOOKH THOIO TBAPUHHUIBKUX
depM 3 MeTO BHUPOOHMLTBA 010ra3y TIPYHTYETbCS Ha BUKOPHUCTAHHI
Me30(UIbHUX OakTepii, B SKUX MPOLEC 3apPOJKEHHS NPOXOAUTH IPHU
pallioHaIbHOMY TeMIepaTypHOMY pexumi migirpisanns no +30...35°C.

VY 1iil yCTaHOBIII 3aCTOCOBYETHCS TaKE TeXHIUHE 00J1aTHAHHS .

- pe3epByapu Ta oOJiaHaHHS 111 30UpaHHS W MIATOTOBKU CUPOBHHU,

- KaMepu (pepMeHTaIlii 3 00IrpiBAIbHUMHU MMPUCTPOSIMHU;

- pe3epByapu i1 6iora3y Ta ra3oBl YCTAaHOBKHM Pa3oM 3 OOJIaJIHAHHSIM
JUTSL OUMIIICHHS M 00JTIKY KUTBKOCTI BUPOOJICHOTO Ta3y;

- pe3epByapu JJisl yTHIIi3allii Ta 30epiranHs Mac, 110 nepeopoIuiIu.

I'osioBHa BHMOra g0 Opra”iyHux wmarepianiB (CUpPOBUHH) IS
3MIMCHEHHS TIpoliecy (pepMeHTallli — BIICYTHICTh Y HUX TOKCUYHUX CHOJYK Ta
BIJINOBIIHE MOJIPIOHEHHsT MaTepiaiy. HebaxkaHuMyU KOMIIOHEHTaMU MPOLECY €
1HT101TOpH, AKI BaXKO PpO3MAAalOThCA  OlojoriyHuM nuisixom. Ile —
ne3iHgikyodi  3aco0u, JETepreHTH, AaHTHOIOTUKKM Ta TECTULMAH, IO
BUKOPUCTOBYIOTHCSl Y CUIBCBKOMY TOCHOJApPCTBI. Y BHUMNAAKY (epmeHTarii
NITAIIMHOTO TIOCTiAy BUHUKAE HEOOX1HICTh BUAATICHHS ITICKY.

OCHOBHHUM eJIeMEHTOM 0i0ra3oBoi YCTAHOBKH € 0i0ra3oBuil peaxkrop,
1e BiI0yBa€eThCd MeTaHOBa (hepMEHTAIlIs 1 IOYMHAETHCS MPOIEC BUPOOHUIITBA
Oiorazy. depmeHTauniiina kamepa (0iopeakTop) — 1€ TEPMETUYHUU
TEIJI0130IbOBAaHUN pe3epByap, OCHAIIECHUN OONagHAHHSAM [JIs TI0JIaBaHHS
CBIXKOT MOPIIli CHPOBUHMU, BiJIBEIEHHS Oiorasy 1 OiomiaMy Ta MeXaHi3MaMH JJIs
MNIATPUMYBAaHHA ~ OJHOPITHOCTI  MaTepiasly B  Kamepi (TIpUCTpid  1jist
nepeMIlTyBaHHS Macu Ta po30MBaHHS TUTIBKH), @ TAKOXK CUCTEMH, 1110 31MCHIOE
MIJIrpiBaHHA ¥ MATPUMAHHS ONITUMAJIBLHOI TEMIIEpaTypH.

CranymapTHa MICTKICTh O10p€akTOpiB KoOJMBAaeThcs Biag S50 10 150Mm°.
BcranoBneno, mo 3 1M mictkocTi dbepMeHTaIIiHOT KaMepu OTPUMYIOTH Y
CepeaHBOMY 0,8M3 Oiorasy.

[Ilo6 BigOyBaBcs mporec ¢epMeHTallli BIAMOBIAHO O TEXHOJOTII,
Heo0XiOHO nocmiiino nepemiuiygamu CUpOBUHY, BPAXOBYIOUHU T€, 110:

-B yCill MICTKOCTI peakTopa IMOBHMHHA OyTH TMOCTIHA Ta OJHAKOBa
TeMIiepaTypa i 1ocTyn OakTepiil 10 MOKUBHUX PEUOBUH;

- Oyip0OaIIky ra3y MOBWHHI BUTHHO MIJHIMATHCS HA TOBEPXHIO, 3aBISKA
JOMY MpOoIleC HAKOMMMIYyBaHHS 010Ta3y cTa€ ePEeKTUBHIIINM;

- IepeMIITyBaHHs 3a100irac BAHNKHEHHIO TUTIBKY Ha TIOBEPXHI O1oMacH.

Tuck razy B pe3epByapax IMOBHHEH IMIATPUMYBATUCS Ha TAKOMY CaMOMY
piBHI, SIK y MiCbKiii ra3oBiii Mepexi. Moro Heo6XiZHO HpPOIyCKATH uepe3
necynbhaTopu JJIsl OUMIIECHHS BiJ] CIPKOBUX CIIOJIYK.
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19.1.
19.2.
19.3.
19.4.
19.5.
19.6.

Jleknia 19

TEXHOJIOTTYHUM PO3PAXYHOK
3ACOBIB BUJAJIEHHSA I'HOIO

Po3paxyHOK cepeaIHb01000BOI0 i piYHOI0 BUXOAY I'HOXO.
Po3paxyHok MoOijIbHUX 32C00IB BUIAJIEHHS THOIO.
Po3paxyHok cKpeOKOBHX TPAHCIOPTEPIB KOJIOBOI Iii.
Po3paxyHOK CKpenepHUX YCTAHOBOK.

Po3paxyHoOK riapaB/JivHOro cnocod0y BUAJEeHHS PiIKOT0 rHOIO.
Po3paxyHOK KiIbKOCTI TPAHCIIOPTHHUX 32€00iB 115
TPAHCIIOPTYBAHHS THOIO.
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19.1. Po3paxyHOK cepeIHb01000BOI0 i piYHOr0 BUX0y I'HOKO

[IpoTsirom n00OW THiNi HAKONMUYYETHCS y TBAPUHHUIIBKOMY IPUMIIICHHI
HepiBHOMIpHO. OCHOBHA YacTHMHA MOTO BUJIUISETHCS BpaHIl Ta BBEYEPl, TOMY
Ha MOJIOYHOTOBAapHUX ¢epMax THIM NpuOMUparOTh 3a TOAUHY A0 IOYaTKy
JIOIHHS.

KiIbKICTh THOIO, SIKYy OTPUMYIOTh MPOTITOM J100H, 3aJIEKUTh Bl CIOCOOY
YTpUMaHHSl TBApWH, iXHbOI UBOI MAacH, BiKy, HPOJYKTMBHOCTI Ta IHIIHUX
¢dakropiB. KinbkicHHMIl 1 cepenHbOIOO0OBUI BUX1J THOKO JJI PI3HUX CTATEBO-
BIKOBUX TPyl TBapWH Ta HOPMH BHUKOPHUCTAaHHS TIJICTUJIKOBUX MaTepiaiiB
HaBEJICHO Y JIOBiAKOBIiH jiTepaTypi. JloOOBHI BUXiJl THOKO BIiJl OJHIET TBAPUHU
MO>KHA BU3HAYUTHU PO3PAXYHKOM.

Jlo6oBuii BuXia raor ¢gepmi, kr, Ha BU3HAYAIOTH 32 (POPMYIIOI0

Qur =% 1,8 M, (19.1)

1€ §; — KUIBKICTb THOIO, SIKy OTPUMYIOTh BiJl OJIHIE] TBAPUHU OJHIEI CTATEBO-
BIKOBOT TpymiH 3a 100y, KI/7100;
m; — KUIBKICTb TBAPUH OJHI€I CTATEBO-BIKOBOI IPYIIN;
N — KUIBKICTh CTATEBO-BIKOBUX I'PYII.

Jlo0oBHii BUXiI rHOI0 BiJ OJHi€l TBADUHM, q, , , K[, PO3PAXOBYIOTh 3a
dbopmyIoro

Qgos =0k *dc +Ug + Ay - (19.2)

I€ qx 1 qc — KUIBKICTb EKCKPEMEHTIB B1Jl OJIHIET TBAPUHU 32 100y, BIANOBIIHO,
Kr/1mo0;
qg — CepeaHbO1000Ba BUTpATa BOJAM HAa 3MUBAHHS T'HOIO BlJ] OJHI€]
TBApWHU, KI/1100;
q, — 1000Ba HOpMa MIJCTHJIKHA Ha OJHY TBapUHY, KI/T0J1.100.
kim0 BUHUKAE HEOOXIAHICTh pO30aBUTH THIM BOJOI0 JI0 3aJaHOl
KOHCHCTEHIII1, TO KUIbKICTh BOJIU, KT, MiJIPax0OBYIOTh 32 (POPMYJIIOIO

W -W
Q, - Q ar W g ar ) (19.3)

100 —W ;-

ne Q , — 1o0oBa nojaya BOJU y THIMH, KT;
W ;. — KiHIEeBa (He0OXi/1Ha) BOJIOTICTb THOO, %0;
W, — [I04aTKOBA BOJIOTICTh THOO, %.
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BoJoricTe CB1KOro THOO (II09aTKOBA BOJIOTICTB) W, , %, 3aJIEXKHUTH B1JL
BUJly TBAPUH, TUILY iXHbOI T'OJIBJI1 i KIJIbKOCTI BHECEHOI M1ICTUIIKH

g Wk +dc W +dp7 Wpg
Wrp = ' (19-4)
9906
ae W, ,Ws,W , — BIANIOBIIHO BOJIOTICTh €KCKPEMEHTIB Ta M1ACTUIKOBOIO
Mmarepiainy, %.
Buxia ruoro 3a oquH pik Ha pepMmi, KT, BU3HAYAOTh 32 (HOPMYIIOIO

Qpr =D 'Qgr , (195)

e D — KUIbKICTb JIHIB, 3a SIK1 THIM HAKOMUYYy€eThca Ha pepmi. BuzHavaroTs ii
3a GOpMYJIIOI0

D=Dc +Kg (365 -Dp), (19.6)

Ie D, — TPUBAJICTb CTIIJIOBOrO MEpiofy, IHIB;
K o7 — KOEQILIEHT, 110 BPAXOBYE YAaCTKY BUXOy THOO B CTIHJIOBO-
MaCOBUIITHUH TIEPIO/I.

KoedinieHT K, 3a0€KATh Bl TPUBAIOCTI IepeOyBaHHS TBapUH
npoTsroM 00U Ha depmi B Tiepio BUMAcaHHs. 3a BICYTHOCTI JIITHIX TabOpiB
Keg =0,3..0,5 .

, 3
O0’eM rHO€CXOBMINA, M, BU3HAYAIOTh 32 (POPMYIIOIO

Vr =Qpr /PF ’ (19.7)

1€ p , — T'YCTHHA THOIO, Kr/M°,

19.2. Po3paxyHok MOOiJIbHUX 32C00iB BUIAJIEHHSI THOKO

Bynbno3epu BUTOTOBIISIIOTH 3 HETTOBOPOTHOIO 200 TOBOPOTHOIO MOJHIICHO,
TIOJIOKEHHS SIKOT MOYKHA 3MIHIOBAaTH Ha KYT J10 45° y rOpH30HTAIBHIN JIOIIHHI
170 5...10° — y BepTUKaJIbHIM.

IpoaykTuBHicTH OyJbao3epa MpU BUIAICHHI i TIEPEMIIICHHI THOIO B
THOECXOBUIIAX, M /C, BA3HAYAIOTh 32 (HOPMYJIIOIO

_Vl'KE'pPF (198)

5 t !
Vi

. : 3
ae v, —00’eM nopuii rHOIO, SIKUH MepeMIILy€E MONULS, M,
K 5 — KOoe(ILIEHT BUKOPUCTAHHS 4yacy poOoTH Oynbro3epa;
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3.
p pr — FYCTHHA PO3PUXJIEHOIO THOXO, KT/M
t; — TPUBAIICTh NEPEMILIEHHS OHIET MOPIIii THOO, C.

3 . .
O06’em mop1ii THOW, M, SIKY HEPEMINIY€e MOJULS TPAKTOPA, ITOPIBHIOE
npu3Mi BojouiHHA. Moro po3paxoByroTh 3a (opMyIIO0

v, = 2|—”+ 2t +tg (19.9)
Vp +Vy
Ie |, — BIACTaHb IEPEMIIICHHS THOIO, M;
Vp — po0oya MIBUIKICTb TPAKTOPA, M/C;
V — HMIBHJKICTb XOJIOCTOTO PYXY TPaKTOpa, M/C;
t; — 4ac IEepPEMUKAHHS IBUJIKOCTI TPAKTOpa, t; = 4..5C;
t, — 4ac MiIHIMaHHA ¥ OIlyCKaHHS MMOJINLI, ty =1..2C.

3arajbHuil 4ac, 0 BUTPAYAETHCS HA NMPUOUPAHHA T000BOIr0 BHXOAY
THOI0 Ha (pepMi, C, BU3HAYAIOTh

Tg=Qu /QE . (19.10)

19.3. Po3paxyHOK CKpeOKOBHMX TPAHCIOPTEPIB KOJIOBOI Ail
[Ipu po3paxyHkax CKpeOKOBOI'O TpaHCIIOPTEPa KOJIOBOI Jii MOBUHHI OyTH
3a/1aHl KUIBKICTh Ta BUJ TBApUH, CKJIaJl€Ha KIHEMaTUYHA CXeMa BCTAHOBJICHHS

TpaHCIoOpTepa B MPUMIIICHHI, (PI3MKO-MEXaHI4H1 BIACTUBOCTI THOIO, JOOOBUI
BHX1JI THOIO BIJl OJHIET TBAPUHMU.

IIpoaykTHBHICTH TPaHCIOPTEPA, KI/C, BA3HAYAIOTH 32 (HOPMYIIOIO
Qrc =hp-by-pr -V -k, (19.11)

A€ h, — BUCOTa IPU3MHM 'HOIO, SIKA IEPEMILIYETHCSI CKPEOKOM, M;
b, — IIMpPHHA THOMOBOTrO KaHally, sika A0piBHIOE 0,32M mpu riaubuH1
KaHaiy h = 0,12 M (ana TpancnioprepiB kKosoBoi aii Tury KCI' (TCH));
V ,; — WBUAKICTb PyXY JaHLIOra TpaHCIOPTEpa, M/C;
k, — KOe]illeHT mojaui.
Koedimient momadi po3paxoByOTh 32 EMITIPUYHOIO (HOPMYJIIOIO

k, = 1Tk, (19.12)

ne k, — KoeQILIeHT 3allI0BHEHHS THOMOBOrO KaHaiy, k, = 0,5 ;
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k, — KOE(ILIEHT, IKUI BPaXOBY€ YUIUIBHEHHS THOO IPHU HOro
IEpEMIIEHH] B THOMOBOMY KaHall, k, = 1,13 ;

k, — IIBUAKICHUN KOe(ILIEHT, k, = 0,9..0,95 ;

k, — Koe(]iLi€eHT, SIKUIl BpaxoBye 00’ €M THOMOBOTO KaHally, 110 3aHHATHH
JaHLIIOTOM Ta CKpeOKaMu TpaHcmoprepa, k, = 0,97 ;

k, — Koe(Il€eHT, IKUil BpaXoBye KyT HaxXHly TpaHcoprepa, k. = 0,3..1,0 .

MakcumanbHy KUIBKICTh THOK, KI, SIKa PO3MIIIYETHCS B THOMOBOMY
KaHasl, BU3HAYAIOTh 32 POPMYJIIOI0

Qmax rx =4h bl -pp -k, (19-13)

Ie h, —BHCOTa THOMOBOI'O KaHaly, M;

|, — IOBXMHA KaHAIy, PO3MIIICHOTO HABIPOTH CTIiMJI, M, BU3HAYAIOTH 11

L, =m -1, . (19.14)

p ‘cm

Tyt m ; — KUIbKICTb TBAPUH B OTHOMY PSIIY;

|~ — IINpHHA CTiiyIa HA OfHY TBapuHy A BPX, I =11..1,4 M.

cm
2
3 ¢dopmynu (19.13) BH3HAyarOTh IUIOLLY, M~, MOMEPEYHOTO MEPETUHY
THOMOBOTO KaHAITy

Qmax I'K

h x by = — ™K (19.15)
al, - pr -ky

['muOuHy kaHamiB Uisi THOIO TPH HOTO MeXaHI30BaHOMY MNpUOMpaHHI,
BUXOASYM 3 YMOB Oe3neku TBapuH, nmpuitmarotsh Bix 0,1 mgo 0,16m. lupuna
KaHaJly JUIsl JIAHIJIOTOBO-CKPEOKOBHUX TPAHCIOPTEpiB KojoBoi mii — 0,32wm.
Bucora ckpebka Ttpancnoptepa Mae OyTd B Mexax Bin 1/2 no 1/3 rnubunu
KaHally, JOBXXHHY BUOUPAIOTh Tak, 00 Oyja UIiIMHA MK CKPEOKOM 1 CTIHKOIO
KaHaly, a TaKo)X BPaxOBYIOTh MaTepiaj MiJACTHIKH. SKIIO0 colloMHCTa, TO ii
JIOBXMHA He MNoBUMHHA mnepeBuiryBath 100MM, a miinnHa MK CKpPEeOKOM 1
CTIHKOIO KaHaldy IMoBUHHAa OyTM B Mexax 12..15mm. IIpu BukopuctanHi
TOPPOKPUXTH IIIITUHY POOIISITH Y Mexkax S...10MMm.

TpuBanicTh OJIHOTO IIUKITY, C, pOOOTH TpaHCHIOPTEPa

Tur =L Nep o (19.16)

n¢€ L ;- — AOBXKHWHA JIAHILIOTA TPAHCIIOPTEPA,

V. — CepelIHs IBUIKICTh TPAHCIIOPTEPA, M/C.
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CepenHsl MBHIKICTH TpaHCIOpTEpa Ui OE3MEeKH TBApUH HE TOBUHHA
nepesuiryBatu 0,25m/c.

HeoOxinHy NpOAyKTHUBHICTH, KI/C,

TPAHCMOPTEpPa KOJIOBOI il
BU3HAYaAIOTh 32 (OPMYJIOIO

n : qao
IK

- Tl (19.17)
ur "Br

ae q,, — A000BHI BUX1J THOIO BlJl OJHIET TBAPUHH, KT
m; — KIUJIbKICTb TBAPUH, SIKYy 00CIIyTOBY€ OJJUH TPAHCIIOPTED;
K ; — KUIBKICTh BMUKaHb TpaHCIIOpTEpa i1 30MpaHHs THOIO 3a 100y,
K; = 3..6 pasi..

Benuvka KiTbKICTh BMUKaHb TPAHCIIOPTEpa MPUHMAETHCS TOJ1, KO THIM
MOAE€THCS B THOECXOBHUIIIE.

[Ilo6 BUOpaTH eNEKTPOJIBUTYH MPUBOJA TpaHCHOpTEepa KOJIOBOI ii,

HEOOXIJIHO BHU3HAUWTH TIOBHUU TATOBUM OMHIp pyxXy TpaHcOopTepa sK

TOPU30HTAIIBHOIO, TAK 1 MOXUJIOTO, SIKIIO BOHU CKJIQIal0Th OJHE IILJIE.
[ToBHUI1 TArOBUM OMIp pyXy JaHIora Tpaicnoprepa, H, Bu3HauaroTh

FIYT = FT + z Fi , (1918)

A€ F; — 3yCHUIS ONEPEIHbOI0 HATATY JIaHIfora TpaHcnoprepa, H;
F, — 3yCWJUIs, HEOOXI1JIHE AJIs IOJI0JIaHHS TePTs THOI0 00 JHO KaHay, H;

F, —3ycuiuid, HEOOX1JHE JUIsl TOI0JIaHHS TEPTS THOK 00 OOKOBI CTIHKH
KaHaiy, H;

F, — 3ycuLIs, HeoOX1JHe IS IOAOJIAaHHS ONOPY BlJ MIJHOMY THOO
MOXHUJIMM TPAHCIIOPTEPOM (3aKJIMHIOBaHHS CKpeOKiB), H;

F, — 3ycusuisa, HeoOXiaHe JUIsl IepeMillieHHs JIaHIfora Tpancnoprepa, H.
Omip Bix TepTs THOO 00 AHO KaHay, H, Bu3Ha4aroTh 32 popMynoro

F,=h, by -Lp-p,-g-f.-cos g, (19.19)
A€ L, — JOBXHHA IUIIXY NEPEMIILEHHS THOIO, M;

f . — KOe(ILIEHT TEPTSA THOO 00 KaHaI;

B — KyT BCTAHOBJICHHS TIOXHMJIOTO TPAHCIIOPTEPA;
hy, by —PO3MIpH KaHAIy, M;

g — IPUCKOPEHHS CUJIM TSDKIHHS.
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Omip Bix TepTs TrHOWO 00 OOKOBI CTIHKM KaHaity, H, BH3HauamTh 3a
dbopmyIior

F2=h12',0r'9'|-r'fr'§'005,5'a (19-20)
ne ¢ — koedirieHT, 60KOBOTO THUCKY, 3AJICKHUTH BT KOS(DIIIEHTIB TEPTS THOIO;
h, —BHCOTa IPU3MU THOIO OO TLJIa BOJIOYIHHS, M, BU3HAYAIOTh
hy =(1..1,3) h, (19.21)

1€ h. — BHCOTa CKpeOKa, M.

3ycuinisg, HeoOXiqHe I TOI0JaHHS OMOPY BiJ MITHOMY THOKO TOXHIIMM
TPaHCIIOPTEPOM, BU3HAYAIOTH 32 (HOPMYIIOK0

Fp=h, b, L, -p,-g-sin g, (19.22)
Omip BiJ nmepeMilieHHs JaHIfora Tpaicnoprepa, H, Bu3HauaroTh
F, =24, L, f,; cos g, (19.23)

1€ q, — IUTOMa Bara 1M jaHIfora Tpascnoprepa 31 ckpedkamu, H/m;
L ;, — JOBXXHHA JIAHILIOra TPAHCIIOPTEPA, M;
f ; — KOE(ILIEHT TEPTs JIaHIIOra 00 JHO KaHaNYy.

Jlist 3a0e3nedeHHs ONTUMAIbHUX YMOB POOOTH CKpeOKa JIaHIFOTOBOTO
TpaHcropTepa JUisi BUIAJICHHS THOIO HEOOXITHO, 1100 BUKOHYBajacsi yMOBa
(puc. 19.1)

tga <tgo, , (19.24)

I€ o — KyT BIIXWICHHS CKpeOKa;
¢, — KYT TEpTs FHOI0 00 cKpeOOK, TOOTO KOB3aHHS THOIO ITOBEPXHEIO

CKpeOKa He TIOBUHHO BiIOyBaTHCH.
Omip Bix mepeMileHHs THOI0, H, y HampsMKy HaTsKHOI 31pOYKH

Fe =0,25F, . (19.25)
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Cuny momnepeIHbOro HaTATY JaHIFora TpaHcmopTepa, H, BU3HAYarOTh 3a
dbopmyIior
F,-B F
F, = 0 ~¢ - 0 , (19.26)

tﬂ-(tgamax —fﬂ-tgamax) 2 (1- fﬂ-tgamax)

ne F, — omip pyxy ckpeOka, H, mpu po3MilieHH1 HOro 1o HopMall 0 CTIHKH
KaHaITy, BU3HAYAIOTh

Fo=Fs (I-f,-tga): (19.27)

— KPOK JIAHITIOTa, M (32 TEXHIYHOIO XapaKTEPUCTUKOIO).

— MaKCHMAJIbHO JIOMyCTHMHiA KyT BiIXHJIEHHS CKpeOKa, o . =15";

B. — BLACTaHb, M, O TOYKH IIPUKJIAAAHHSA 10 CKpeOKa cuii F ;. 10
JIAHITIOTa TPaHCIIopTeEpa

B. =05B+C, (19.28)

7e B — JOBXKHMHA CKpeOKa TpaHCIIOpTepa, M;
C — BIJICTaHb, MEXI1 ii 3MiHU C = 0,01...0,02 TIpU a = 00,

C =0,03..0,04 mpH & =15° (zuB. puc.19.1).

Pucynok 19.1. Cxema cu, 110 Ait0Th Ha CKpeOOK
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Omip Bix mifiiMaHHS THOKO MOXUJIUM TpaHcropTepom, H, Bu3HavaroTh 3a
dbopmyIior

Fror =he by -Lg-pr-g-sin g, (19.29)

A€ L, — JOBXKMHA IUIIXY EPEMIILEHHS THOK MOXWINM TPAHCIIOPTEPOM, M.

HeoOXinHy TOTYXHICTh €JIEKTpPOJABUTYHa, BT, NOpHBOAHOI cTaHLii
JAHIIOTOBOTO TPAHCIIOPTEPA KOJIOBOI [1i /111 BUAAJIIEHHS THOIO PO3PaXOBYIOTh
3a (GOpMYJIOIO

N - T e (19.30)

ne K, — Koe(ilieHT, SKUil BpaxoBYy€e OIIp HATATy Ha IPUBOAHIN 31podll,
Ko =11,
n, — KKJI Tpancwmicii, ., = 0,75 ...0,85 .

19.4. Po3paxyHOK CKpenepHUuX YCTAHOBOK

JUis BUAAJIEHHS THOIO 3 TBAPUHHUIIBKUX MPHUMIIIEHb BUKOPUCTOBYIOTH
THO€30MpalibHI 3aC00M 31 3BOPOTHO-TIOCTYMAJBHUM PYXOM POOOYMX OpraHiB,
Kl Ha3UBalOTh JejJbTa-cKpenepamMu. Taki 3acoOM BUKOPUCTOBYIOTH MpHU
Oe3NnpUB’I3HOMY YTPUMaHHI BEIMKOiI poratoi XynoOu. Jlo HUX BIIHOCSThCS
tpancnoprepu YC-O-170A, YC-®-250, YCI'-1, YCI'-2, KCY-®-1 Ta 1Hmil.

Maca rHoro B KaHai, KT, KM 30UpaeThCs HAa Yac BUIAJICHHS,

Gp=my Gy kp /21, (19.31)

ae k . —KoeQiuieHT J000BOi HEPIBHOMIPHOCTI BUXO/y THOMO, Kk ;- = 1,2 ;
z; — KIJIBKICTh BMUKaHb TPaHCIIOpTEpA 3a 100Y.
Tpancnoptytoya 34aTHICTb, KT, CKpenepa:
a) 0112 Oeibma-cKkpenepa

gp =2Cy Bow - pp-cos’ay, (19.32)

ne C, — KoeQIIeHT, IKUH 3a1€KUTh B1J CKJIaAy Ta (13UKO-MEXaHIYHUX
BJIACTUBOCTEM THOIO, a TAKOK PO3MIIIIEHHS OCl1 MiABICY CKPEeOKa,;
B 5~ — IOBXKMHA KPHWJI CKpEIepa, M;
«; — KyT YCTAaHOBKH CKpenepa 10 MOB3yHa IIPHU XOJIOCTOMY XOAY,
ay =15..20°;
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0) ona ckpeoka ycmanosku KCY-®-1 (TC-1)
Gey =Co B p, cos’ay,, (19.33)

Ji(S Cé — KOe(]IIIEHT, SIKUM 3aJIeKUTh B1J] (P13UKO-MEXaHIYHUX BJIACTHBOCTEH
THOIO;
B . — OBXXMHA CKpeOKa, M;
@ , —KyT YCTAaHOBKU CKpeOKa JI0 IITaHTH [IPH XOJIOCTOMY XOAY, 10 ... 20 °.
JloBXHHY By. CKpenepiB (B, CKpeOKIB) yCTaHOBKHM IPHMMAIOTh

BIIMOBIIHO JI0 PO3MIPIB THOMOBHX KaHaJIB, T€OMETPUYHHUX IapaMeTpiB
PEUIITOK, MUIBOBUX MiJIOT TOIIO.
Bucoty ckpebka nenbra-ckpernepa, M, BU3Ha4al0Th 3 YMOBU

Hse =(6..8) By - (19.34)
Bucory ckpebka, M, yctanoBku tuity KCY-®-1 po3paxoByrOTh 3 yMOBHU

Hc =(0,7..1,0) B . (19.35)

X1l CKpenepHOi YCTaHOBKM, M, pPOOOYMMH OpraHaMy THUIy JejbTa-
CKperepa BU3HA4YaoTh 32 POpMYIIOL0

Ssc =tsc + Hysc -Cos ag +Lp, (19.36)

1€ tsc — BlACTaHb (KPOK) MIJK CKpelepaMH, sIKi pO3MIILYIOThCS B KaHA, M;
L, — IIPOEKILIA TPAEKTOPIi pyXy KIHIA KpUJIa CKperepa Ha HalpsMOK
nepeMILIEHHS MTOB3YHA, M.
3HayeHHd L, Yy NPaKkTUYHHUX PO3paxyHKaxX MO>KHAa NMPUUHATH PIBHUMHU
(0,4..0,6) B .
Benuunny kpoky ckpernepa BUOHPaIOTh, BUXOAIYU 3 BUMOT 3a0€3MeUeHHs

HEOOX1THOT TPOTyKTUBHOCTI.
MiHiMaJIbHO MOXJIMBUM KPOK YCTAHOBKH CKPEOKIB, M, BU3HAYAIOTh

ae n, — KoeQIlIeHT, SKUi XapakTepu3ye po3Mipu Ta (popMy TLIa BOJOYIHHSA
THOIO TIepel CKpeOKOM CKpenepa.
Xin, M, ckpenepHoi ycraHoBku Ttuny KCVY-O®-1 BuszHauaioTh 3a
dbopmyIoro

Sc =tc +He (K, +cos a,). (19.38)
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MiHIMaTbHUN MOXIJIMBUN KPOK, M, ycTaHOBKHU TUITy KCY-®-1

=(n, +1)-H¢g -cos @, + K, -He, (19.39)

te min

ae K, — Koe(]iLi€eHT, K1 XapaKTepU3ye po3Mipy Ta (pOpMy TiIa BOJIOYIHHS
THOIO TIepe]l CKPEOKOM.
IIpoayKTHBHICTL CKpeNmepHUX YCTAHOBOK, T/TOJl, BU3HA4yalOTh 3a

dbopmyIioro
9¢ Vo c
Qcy = 3!6CC : z ) (1940)
n-S C
eV . . — cepelHs MBHIKICTb CKpelepa 3a OAWH MOABIMHUMN X1, M/C;

p
C — KOE(ILIEHT, IKUI XapaKTepU3ye KOHCTPYKTUBHI 1 TEXHOJIOTI4HI
0COOJIMBOCTI yCTAaHOBOK.

3Ha4yeHHs Koe(illeHTa C . = 2, AKIIO YCTAHOBKA Mae€ /Bl JIIHII CKpenepis
1 nepeMillye THIM Ha Kpall IPUMILIEHHS 1 C . = 4 — IIPH MEPEMIILEHH] THOIO Ha
cepeuHy TnpuMilieHHs. JIJisi CKpemnepHUX YCTAaHOBOK 13 OJHIEI JIHIEIO
ckpenepis tTuy YC-10 npuiiMarots C. =1.
Yac ouniieHHs, T0J1, KaHAJIIB BiJ THOIO BU3HAYAIOTH 32 (hOPMYIIOI0

Tox = ——H T (19.41)

Cctc Vg e

Ie S, —3arajibHa JOB)KHHA KaHAJIIB, IKUMH TPAHCIOPTYETHCS THIN

CKpEIepHOI0 YCTAaHOBKOIO, M.

s d¢opmyna cmpaBeqMBa TUIBKH JUIS BHITAJKYy ONTHMAJIBHOTO
3aBAaHTAXKEHHS POOOUMX Opra”iB (BIAMOBIIHOCTI KIJBKOCTI THOMO, SIKUU
30MpaeThCcs HAa MOMEHT BHUIAJICHHS B OJWHWUYHOMY KaHall, 0 CyMapHOI
TPAHCTIOPTYBAJIBHOI 3/IaTHOCTI PO3MIIMIEHUX Y HBOMY CKpEIepiB).

Y Bumagky, KOJIM Maca THOIO B KaHall BIIPI3HAETBCA BiA
TPAHCMOPTYBAJIbHOI 374aTHOCTI poOoumx opradiB, y ¢opmyny (19.41)
HE0OX1/THO BBECTH MOMPABOYHUN KOC(DIIIEHT & , IKW BU3HAYAIOTH TaK:

g = —L (19.41)

1e k ,, — KUIbKICTh pOOOYMX OpPTaHiB y KaHaJl.

po
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19.5. Po3paxyHOK rigpaB/JivHOro cnoco0y BUJIAJECHHS PiIKOT0 IHOKO
MiHiManbHY IIUPUHY THOMOBUX KaHAIIB, M, BU3HAYAIOTh 32 (HOPMYIIOH0

L R (19.42)

o "Pr
1€ 7, — FPAaHUYHE HAIPY>KEHHs 3CyBY THOMOBOI MacH, Ila;
i, — YXWJI IHA KaHaIy.
31 3MIMIEHHSM IIMPUHU KaHaTy 301IbIIYETHCS BHCOTA IIapy THOKO B
HbOMY, BHACJIJIOK 4YOTro OOKOBI JOTHYHI HaINPy>XCHHS IEPEeNIKOKAI0Th
BUTIKaHHIO. [Ipm B < 200 MM pyX B3araji OPUIUHAETHCS. MaKCUMalbHY

IIMPUHY KaHATy BH3HAYAIOTh BpaxyBaHHSIM I[IOYAaTKy OpOIIHHA THOIO 3
IHTEHCUBHUM BUJIVICHHSIM aMiaKy, METaHy.

by ax = —L (19.43)

1€ q,, — BHUX1J THOO BiJ OJIHIET TBAPUHMU 3a 100y, KI/100;
n, — KUIBKICTb TBapHH, SIKy 0OCIIyTOBY€ OJUH KaHaJI, TOJI;
m, — 4YUCIIO A0 A0 MoYaTKy OpOMIHHS THOK, m, = 6..10 110;
L — JDOBXHHA KaHATY, M;
5 — BHCOTa LIapy THOMO, 110 BUTIKAE 3 KaHAITY, M.

['mubuHa MO340BXHBOTO CAMOIJIMBHOIO KaHANy, HaXWjl MOTO JHA, KyT

3CYBY THOMOBOT Macu MO’XHa BH3HAYUTHU, BUXOJSYM 31 CXEeMHU, 300pakeHO1 Ha
puc. 19.2.

Pyx rHOIO KaHajIOM MPEACTaBISAIOTH SK HACIIIOK HOTO pyHMHYBaHHS Mif
miero BracHoi Baru. HeoOxiHy TMuOuHy KaHaly, M, BU3HAYAIOTh 3a (OPMYJIIOI0

Hpc =ho + Ly i +h, (19.44)

ae h, — MiHIMaJIbHa BUCOTA IIapy THOO MiJ IJIOIIMHOKO 3CYBY, IIPH SKI1i
MOYMHAETHCS OT0 MEePEMIIICHHS, M;
i, — HAXWJI 3CyBy THOMOBOI MacH;

h nop BHCOTA IIOP1KKaA, M.

YV dopmym (19.44) nBi HeBimomi h, 1 i Jlis BU3HAYEHHA h
BUKOPHUCTOBYIOTh OCHOBHUM 3aKOH JMHAMIKH JJISl IIbOTO BUITA/IKY

3¢ "

Fr~Fgz —F3c =m, -a, (19.45)

ne F, — CKJIaJ0Ba CUJIM Baru rHO0, 11O JII€ B3/I0BX IUIOIIMHHU 3CYyBY, H;
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F .- — CHJa TepTs o OOKOBHX CTiHKax, H;
F,c — Ccuia omnopy 3cyBy, H;
m,, — Maca IIepeMillyBaHOro Iapy rHOlo, KI;
2
a — MPUCKOPEHHS, M/C”.
[Ticnst BIATIOBIAHUX HNPUNYIIECHB 1 TIEPETBOPEHH OTPUMAEMO

T k T
i, = : 2L h, = 0 ; (19.46)
L o1 -9 g To Pr -9
LK

HHKL«.[ ‘o +2kFJ+{J( L0 +hm9} (19.47)

L - -9 g9 To'Pr'g)/LK

ae k . — KOeQILIEHT ONOPY pyXy THOXO OOKOBHMHM CTIHKaMU;
g — MPUCKOPEHHS BUIBHOTO Ma1HHS.

@
A
ey T T T
(N}
e i
5| s e, B
o of /26 o (o
X
< 5
1 N Ip0 =
A e ==
[

B nk

Pucynok 19.2. Cxema 10 po3paxyHKy MapaMeTpiB CaMOIIUBHOT
CUCTEMHU BUJIAJICHHS THOIO
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19.6. Po3paxyHOK KiJIbKOCTI TPAHCIIOPTHUX 3aCO0IB ISl

TPAHCMOPTYBAHHS THOIO
KinpkicTe TpaHcrmopTHHUX 3ac00iB, sSIK1 HEOOX1IHI JJIsI TIEPEBE3EHHS THOIO

B THOECXOBHIIE, BU3HAYAIOTh TaK.
[IpoayKTUBHICTb, T/TOJI, TEXHOJIOT1YHOI JI1H1T IPUOUPAHHS THOIO

Q
Qur = 2, (19.48)
Ty

ne T, —4ac, HEOOX1AHUMN JJIsl TPUOUPAHHSI THOIO 3 PUMIIIECHHS 3a J00Y, TO/I.

[IpoayKTUBHICTb, T/TOM, TPAHCIIOPTHHUX 3aCO01B

G (19.49)

Qrp = — 1w
tuTP

A€ Gip — BAaHTAKOMIAHOMHICTb TPAHCIOPTHOIO 3ac00y, T;

t,;p — YaC LUKIY TPAHCIIOPTYBAHHS THOO TPAHCIIOPTHUM 3aCO00M, TOJI;

np — KOe(ILIEHT BUKOPUCTAHHA TPAHCIOPTHHUX 3ac001B, 77p = 0,7..0,8 .
Yac mukiy, TOJ, 3aBaHTaXEHHS THOI0 HAa TPAHCIOPTHUM 3acid 1

TPAHCIIOPTYBAHHSA MOTO 10 THOECXOBHILA

tyr =ty +tp +tp + gy (19.50)
Jie t,. —Yac 3aBaHTAKEHHS THOIO, TOJ], BA3HAYAIOTH 3a (POPMYJIOK0
G
_ S (19.51)

t,. =
3r

Qrp

Q:p — IPOAYKTUBHICTh THOE30MPAILHOTO TpaHcIopTepa ado

HaBaHTa)KyBaya THOIO, KI/TOJ;
trp 1tyy, — dac IepecyBaHHS TPAHCHOPTHUX 3aCO0IB, IOJ, 13 THOEM 1 O€3 THOMO

AC

BIJIMOBIJTHO MK MPUMIIIIEHHSM 1 THOECXOBHIIIEM

(= (19.52)
VT3
toy = T (19.53)
XX = ’ .

VXX

42



1€ S, — CepelHs BIACTaHb MK IPUMIILEHHAM 1 THOECXOBHIIEM, KM;
V5 — HIBHJKICTh PyXY TPAHCIIOPTHOI'O 3aCO0Y 3 BAaHTaXEM, KM/TOJ;
V 4y — WBHIKICTb pyXy TPAHCIIOPTHOTO 3ac00y 0€3 BaHTaXy, KM/TOL;

t, —4ac PO3BAHTAXXEHHS TPAHCIIOPTHOTO 3ac00Y, rOI.

HeoOxinHa KUIBKICTh TPAHCIOPTHUX 3aco01B, IIT, SKI ITOBHUHHI
3a0e3IeuyBaTH TEXHOJIOTIYHY JIIHII0 MPUOUpPaHHS THOIO B IPUMIIICHHI

ooy (19.54)

n =
Qr

SIko oTpuMyeMo IpoOOBE YMCIIO, TO HEOOXITHO 3a0KPYIJIUTH HOTO 0
OJIMAKYOr0 LII0TO.

OnuH TpaHCHOPTHUH 3aci0 Mae OyTH PE3EPBHUM.

Ha monounotoBapuux ¢epmax BPX nmepen koxxHUM AOTHHSIM HEOOX1THO
000B’A3KOBO MpUOpaTH THIN 13 MPUMILIEHHS, 00 HE 3a0pyAHUTH MOJOKO. Y
JAaHOMY BHITQJIKy PO3paXyHOK HEOOXiJIHO BUKOHYBATH 3a IIMKJIOBUM BUXOJOM
THOIO, T,

Q
Qy - Zﬂf , (19.55)
V|

i€ Z ;; — KUIBKiCTb IUKJIIB NPHOMPAHHS THOKO.

[IpoayKTUBHICTh TEXHOJIOTIYHOI JiHii, T/TOA, NpPUOUpaHHS THOI 13
MIPUMIIIICHHSI BU3HAYAIOTh 32 (HOPMYJIOH0

Q; =—. (19.56)
Qrp

[Topanpuinii po3paxyHOK NPOBOASATH aHAIOTTYHO HABEJACHOMY BHILIE.
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20.1.
20.2.
20.3.
20.4.
20.5.
20.6.
20.7.
20.8.
20.9.

Jleknis 20

MIKPOKJIIMAT TBAPUHHUIBKUX TPUMIHIEHDb TA
OBJIAJHAHHA /14 UOT'O INIATPUMAHHA

DaKTOPHU MIKPOKJIIMATY TBADMHHUIbKUX NMPUMIILEHb.
:kepenia 3a0pyAHeHHSI TRAPUHHULIBKUX MPUMIllleHb.
Tunu BeHTWISINIHUX MPUCTPOIB.

Po3paxyHOK NMOBITPOOOMiHY TBAPMHHUIBLKHUX NPUMIILIECHb.
Po3paxyHOK NPUPOAHOI BEHTUISALII.

Po3paxyHOK IITYYHOI BEHTHJIALIL.

HarpiBaHHs NPUIINBHOIO NOBITPH.

OcBiT/IeHHSI TBAPMHHUIILKUX NPUMIllIeHb.

Oobs1agHaHHA 1J14 3a0e3MeYeHHs] MIKPOKJIiMATYy.

44



20.1. dakTopu MIKpPOKJ/JIIMATY TBAPUHHUIBKHUX MPUMIllIeHb

[ToHsTTS «MiKpOKIiMaT» Briepiie 3anpornonyBas Jleman y 1931 p. (Buma
mKoja 3emiiepoocTBa y Binni). BiH BU3HauMB MIKpPOKJIIMAT NMPUMillleHb 5K
CepeaHil CTaH MOBITPSIHOTO CEPEIOBHINA, 110 BUILUIMBAE 13 MPOIIECY B3a€EMO/IIT
TaKMX  METEOpOJOriyHUX  (pakTopiB, AK  Temmeparypa,  BOJOTICTb,
BUIIPOMIHIOBAaHHS, TUCK MOBITPS il HOBITPOOOMIH.

MikpokJliMaT TBapMHHULIBKUX MPUMILIEHb BIUIMBA€ HAa MPOAYKTHUBHICTb,
PO3BHUTOK 1 30€peKEHHsA NOroiiB’s TBapHH 1 MNTHI, TEPMiH e€KCIUTyaTauli
PUMIIIEHb, YMOBH IIpalll 00CIyrOoBYHOYOTO IePCOHATY.

[IponykTtuBHICTE TBapUH Ha 60% 3aNEKUTH BIJ SKOCTI KOPMIB Ta PiBHSA
roaiii, Ha 20% — BiJg mMOpoaM TBApWH Ta iXxHbOro BiKy 1 Ha 20% — Big ymoB
yTpuMaHHs (MIKpOKJIiMary). BigxuieHHs mapaMeTpiB MIKPOKIIMaTy B
MPUMIIIEHHAX BIiJ BCTAHOBJICHUX HOPM MPHU3BOAWTH 0. 3HWKEHHS HAI0IB
Mosoka 70 10...20%; 3meHmenHs npupocty Baru 10 20...30%; 30uIbleHHsS
B1IXOTy MOJIOAHSIKA 10 S...40%; 3HMKEeHHS siitiiieHocHocTI nituili 10 30...35%;
JOJIaTKOBUX BUTPAT KOPMIB; CKOPOUEHHS TEPMIHY BUKOPUCTaHHS OOJagHaHHS,
MallIuH Ta MPUMIIICHb; 3MEHIIICHHs CTIMKOCTI TBapWH J0 3aXBOpIOBaHb. Uepes
3MIHYy MapaMeTpiB MIKPOKIIMATy TMOTIPIIYEThCA SAKICTh TBapPUHHHUIIBKOI
MPOAYKINI: MOJOKO 3a0pyAHIOETHCS WIKIIJIUBUMHM Ta3aMH 1 TMHIOM, Mij-
BUIIYETHCS HOTO KUCIIOTHICTD 1 OaKTepiasibHA 3a0pyIHEHICTD; Y KypSUUX SHIIX
3MEHIIIYEThCS BMICT BITaMiHIB; B OBEI[b MIJPUBAETHCS 1 JaAMAETHCA BOBHA.

MikpoxkaiMaT npuMilleHb — CYKYIHICTh (PI3MUHHUX BIJIACTUBOCTEU Ta
XIMIYHOT'O CKJIQJy 1X MOBITPSIHOTO CEPEIOBUIIIA.

I[Mapamerpu MikpokJiMaTy: TeMieparypa, BOJIOTICTh, HampsIM 1
IIBUJKICTh PYXy TMOBITPS, YMOBH OCBITICHOCTI B TPHUMIIIEHHI, MEXaHIYHE
(BMicT mmiy) 1 Olosoriune (HAsBHICTH MIKPOOPTaHi3MiB) 3a0pyaHEHHS,
XIMIYHHH CKJIAJ.

XIMIYHUI CKJIaJ, TOBITPS TBAPUHHMIIBKUX MPUMIIIEHb BU3HAYAIOTh 32
BMICTOM @y2/1eKUC020 2a3y, AMIAKY, CIDKOGOOHIO.

MikpokiliMaT TBapUHHULBKUX MPUMILNIEHb BHU3HAYAIOTh (Di310JI0TIEIO
TBapHH, METEOPOJIOTIYHUMH ¥ TEXHIYHUMH (PaKTOpamMHu.

Dizionociuni paxkmopu:

- BUMOTHY TBapHWH JI0 TEMIIEPATyPH, BOJIOTOCTI, MIBUIKOCTI PyXy MOBITPS,

BMICTY Ta3iB y IPUMIIIIEHHI, OCBITIEHOCTI;

- KITBKICTh TEIUIa, BOJIOTM 1 Ta3iB, IO BHUIUIIETHCS OC3MOCEPEIHBO
TBapWHAMHM YH iXHIMH €KCKPEMEHTaMH.

Memeoponoziuni pakmopu:

- YMOBHU 30BHIIIHBOTO KJIMAaTy, TOOTO CE30HHI Ta J000BI KOJMBaHHS
TeMIepaTypu, BOJOTOCTI, OCBITJICHOCTI Yy KOHKPETHIA MPUPOIHO-
KJIIMAaTUYHIA 30HI, SIKI BIUIMBAIOTh HA MIKPOKJIIMAT 4epe3 Oy/iBesibHI
KOHCTPYKIIIi Ta BEHTUJIALIIIO.
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Texuiuni pakropu:
- KOHCTPYKIIis OyAiBii, 0cO0IMBO po3MipHu, popma Ta crmocid oOpoOKu
MPUMIIICHB, PO3MIPU TETUIO130JISIII1T KOHCTPYKITIH;

- BEHTHJIALS;

- OTIAJICHHS;

- OCBITJICHICTb.

3 ycix ¢akTopiB MIKpPOKJIIMaTy HaWOUIbIIMK BIUIMB HAa MPOAYKTUBHICTH
CLIbCHKOTOCTIOJIAPCHKUX TBAPHUH 1 CIIOKUBAHHS HUMHU KOPMY Mae€ TeMIleparypa
NoBITpsA. bioxiMiuHI mporiecu, IO MPOTIKAIOTh B OpraHi3Mi TBapuH, a came,
NEPETBOPEHHS MOXKMUBHUX PEUYOBHH HA M’SICO, MOJIOKO 1 SIMIIS, 3alie’KaTh BiJ
30BHINIHBOI ~TeMmmepaTypu. TBapuHaM HeEOoOXigHA €HEpris KOpMy Ha
niaTpuManHa  (izionoriyHuX (QyHKIINA opraHisMy. BoHM MaroTh MexaHi3Mm
TEIJIOPETYJIALl, 00 MpU 3MIHI TEMIEpaTypyu HABKOJHUIIHBOTO CEpEIOBUILA
TeMIieparypa ix Tiia 3aauiianacs nocTiiHO.

OnTuManpHI apaMeTpy MIKpOKIJIIMATy HaBeneHi y Taou. 20.1.

Ta6mus 20.1
Hopmu napameTpiB MIKpOKIIIMATy y TBAPUHHUIIBKUX 1 ITaXIBHUYHX

MIPUMIIICHHSIX
Temne- | Bignocua |IIBuakicte | OcBiT-
[Tpumimienus paTtypa, | BOJOTICTh, | PYXy JICHICTS,
°C % MOBITPA, JIK
M/c
KopiBHuKYM 3 | IPUB’SI3HUM 8...10 80 0,3...0,5 | 70...80
YTPUMaHHAM: | O€31puB’sI3HUM | 5...8 80 0,3...0,5 | 70...80
PonuineH1 BiaIiIeHHsS 12...15 70 0,2...0,3 100...1
50

Tenarauku 10...12 75 0,3 100
[Tpumimenns qis BPX na 8...12 80 0,3 50
BIJITO/T1BJI1
CBUHAPHUKH-MATOYHUKHU 14...18 70 0,3 75
CBUHApHUKU-BiATOAIBENbHUKH | 14...20 75 0,3 50
[TpuminieHHs 1151 yTpUMaHHS 3...5 80 0,5 50
OBEIlb
Craiigi Ut KOHER 4...6 80 0,5 50
[Tramanky a1 | migmorosoMy | 10...12 75 0,3 75
JNOpOCHUX Kypeu | KiiTkoBoMy | 16...18 70 0,3 75
Ipy YTPUMaHHI:

Onmumanvna memnepamypa npuminieHb Taka, NPU SKIA TBaApUHU
Jal0Th HAWUBUIILY MPOAYKTUBHICTh MPY HAWMEHIINA BUTPATI KOPMY.
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TexHosoriyne o6yiaiHaHHSA U1 3a0e3MeUeHHs] MIKpOKJIIMaTy, 0COOJHUBO
MIITPUMAHHS TEMIEPaTypHOTO PEXUMY, Ma€ OyTH EKOHOMIYHO BHUTI1THUM.
[TopymieHHs: K BEpPXHBOI, TaK 1 HIKHBOI MEXKI ONTHUMAJILHOI TeMIlepaTypH
IPU3BOUTH JI0 MIEPEBUTPAT KOPMY, 3HUIKEHHS MPOAYKTUBHOCTI, 3aXBOPIOBAHHS
1 HaBITh 3aru0esii TBAPUH.

[TokpammenHss yMOB  MIKpOKJIIMAaTy MOKHA  BHKOPHCTaTH  TpHU
PEKOHCTPYKUII cTapux OyaiBeabHUX (OHIIB, a TAKOX NpH OYIIBHUIITBI Ta
eKCIUTyaTallli BeIMKUX IMAMPUEMCTB MPOMHUCIOBOTO TBAPUHHUIITBA.

20.2. [I:xepesia 3a0py/iHEeHHSI TBADMHHUIbKUX NPUMIILIEHb

MikpokiliMaT TBapMHHULIBKUX MPUMILIEHb HailOlblIe 3a0pyIHIOIOTH
mKiuMBi Ta3u — Bymiekucimii raz (CO,), amiak (NHs), cipkoBoaenb (H»S).
Kpim HUX MOXYTh OyTH TaKOX PEYOBHMHU 3 HEMPUEMHUM 3allaxoM, — CKaTOJI,
MEpKanTaH Ta 1H. YMICT IUX CIOJYK TMOKH IO HEMOXXJIUBO BHUMIPSTH, ajie
HAsSBHICTH 1X MOXKHAa BHM3HAYUTU opraHosentudHo. CKaToll BUHHUKAE 3
Tpuntodany npu OakTepiaJbHOMY PO3KIJIaJaHHI OlIKa 1 HaJae eKCKpeMEeHTaM
TBapUH crenu(pivHOro 3amnaxy. MepkanTaHu € COUPTaMH, B SKHX aTOM KHCHIO
rigpokcuiibHOI rpynu (OH) 3amimeHuii Cipkoro 3 HENPUEMHHUM 3aI1axoM.

Byznekucnuit 2az — 06e30apBHa, HEroproya pPevyOBUHA 31 CIA0OKHUCIUM
3amaxoM 1 cMakoM. BiH € mpoaykToM OOMIHY pEYOBMH 1 BHIAUIAETHCS B
OCHOBHOMY TIpH JWXaHHI TBAapWH, YaCTKOBO YTBOPIOETHCA MPH PO3KIIA/IaHHI
EKCKPEMEHTIB Ta 3aluiiKkiB kKopMmy. Buninenns tBapuHamu CO; 3al€XHUTh BiJl
iXHBOTO By, BIKY, TOJIIBJII Ta MPOAYKTUBHOCTI.

Bucoki  koHIeHTpamii  BYIJIEKMCIOTO Tra3y Yy  TBapUHHHUIBKHUX
MPUMIIIEHHSAX TMPHU3BOATH 10 3MCHIIICHHS TUXaHHS TBApWH, a MPU TPUBAJIOMY
BIUIMBI — JO MJIABOCTI, 3HWKEHHS MPOJYKTHUBHOCTI, 3HUKEHOI OIMIPHOCTI
TBApWH 3aXBOPIOBAHHAM 1 HaBITh JO XPOHIYHUX OTPYEHb.

Hammip CO, y TmOBiTpI TBapUHHHUIIBKAX MPHUMINIEHb YyCYBalOTh
NPAaBUJIBHOIO YCTAHOBKOIO 1 BUKOPHCTAHHSM BEHTHIIALIMHOTO OOJagHAHHS.
[Tpu BeHTHIIALIT TPUMIIICHB, KOJIHM BiTHOCHA BOJIOTICTh MOBITPS MiATPUMYETHCS
B JIOITyCTUMMX MEXaX, MmaBuIeHoi koHeHnTpaiii CO, He OyBae.

Amiax — 6e30apBHUH Ta3 13 PI3KUM 3aIIaXOM, I00pE PO3UYMHSAETHCS Y BO/II.
YTBOpIOETbCS TIPU THUTTI OPTaHIYHMX CHOJYK, SIKI MaloTh OUIOK; Yy
TBAPUHHUIIBKUX TPUMIIIEHHSAX — 11€ €eKCKPEMEHTH.

[Ipy BAMXaHHI TMOBITPS 3 BHUCOKOK KOHIICHTpAIIED amiaky BIH
PO3UMHSIETHCA Ha CIM30BUX OOOJOHKAX BEPXHIX JUXAJbHUX MUIAXIB 1
NpU3BOAMTH 10 iX XiMiyHOro omiky. lle cmpusie nmomupeHHro iH(EKIin, 1o
HAHOCHUTH HIKOAY 370POB’I0 TBAPUH 1 3HUXKYE IXHIO MPOJYKTUBHICTh. 3arajiom
amiak IIKIJUTUBIIINMA JJ1s1 TBAPUH HIXK BYTJICKUCIIHM ras3.
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Cipkosoodenv — 0e30apBHUM, BKpall OTPYWHHH Ta3 13 3amaxoM TyXJIHUX
senb. Po3unnHicTs HpS y Bomi Menmma, Hibk NHgz; po34uuH OKHCITIOETHCS Ha
MOBITPI 3 BUJIUICHHSIM CIPKH (B Ocan).

CIpKOBOJICHb BHHHMKa€ TIEPEBAXHO TMpU  OakTepialbHOMY T'HUTTI
BUCOKOOIJIKOBUX MPOJYKTIB POCIMHHOTO 1 TBApPUHHOIO IOXOJKEHHA,
Hacammepes] y THoMoBiM Maci. CipkOBOJEHb € HEOE3MEYHOK OTPYTO IS
KPOBOHOCHOI 1 HEPBOBOI CHUCTEM, TOMY WLIO0 NPHU MHOTPAIUISHHI B KPOB, 4YeEpe3
JIeTeH1 BIH TAJIbMY€ aKTUBHICTh (PEPMEHTIB, K1 HEOOX1IH1 JUIs TUXaHHS KIITHH
1 1M BUKJIMKAE Mapajiiy CUCTEMU JUXAHHS.

['pann4HO JmOMyCTUMI KOHIIGHTpAIlli IIKIJUIMBUX Ta3iB y TOBITPI
TBAPUHHUILIBKAX TPUMILIEHb HaBeJIeHO y Ta0d. 20.2.

B ycix TBapMHHULIBKUX TPUMILICHHSAX € MU, SKUHA yTBOPIOETHCS BiJ
M1JCTUJIKH, IIKIPHUX JIYyCOUYOK, YACTOUYOK KOPMY 1 4aCTOYOK €KCKPEMEHTIB, 1110
BUCUXalOTh. YTBOPEHHS MYy MOXHAa OOMEXKUTH TIPU TEPEXoi [0
OC3MACTUIIKOBOTO yTPUMaHHS, ajie T1o30yTHCS Bl HBOTO ITOBHICTIO
HEMOKJIMBO.

HasBHicT, mwily B MOPUMINICHHSX IiJIBUINYE BUTPATH HA OYHUIIEHHS
3aropo/)KeHb CTaHKIB, TOJIBHHUIIb, KIITOK 1 BEHTHJISAIIMHO-OMATIOBAIIHBHOTO
obnanHanHs. [, B OCHOBHOMY OpPraHi4HOTO MOXOKEHHS, € 17eaTbHUM
cepeloBUIIEM sl OakTepiil Ta rpuOiB, 110 3a HASBHOCTI BOJOTH U Temia
3a0e3neuye iX HIBUIAKE PO3MHOXKEHHS, a 1€ 3HW)XKY€E OIMIPHICTb TBAPUH [0
PO3BUTKY 3aXBOPIOBAHb.

Haiie¢ekTuBHIIIMK 3aci0 00poTHOM 3i IIKIAJIMBUMH ra3amMM, IMUJIOM |
MIKPOOPraHi3aMaMu — BEHTWISA LI PUMillleHb.

Tabans 20.2
['panmyHO HOMyCTUMI KOHIIEHTpAIIli MIKIJJTMBUX ra3iB
y MOBITP1 TBAPUHHUIBKUX MPUMIILLIEHb

a3 Tun npuminieHHs
TBapUHHUILIBKI ITramHuku
Byraexucnuii, % 0,25 0,18...0,20
AMiak, MI/11 0,02 0,01
CipKoBOJIeHb, MTI/JI 0,01 0,005

20.3. Tunu BeHTHWISIMIMHUX NPUCTPOIB

BenTuasinisi — 11e CyKyIHiCTh 3aXO/lIB Ta MPUCTPOIB, M0 3a0€3MeUyIOTh
HEOOXITHUH CTaH MOBITPSHOTO CEPEIOBUINA Y TBAPUHHHIIBKHX MPHUMIIICHHIX
3T1IHO 13 300T€EXHIYHUMU BUMOTAMHU.
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3a npUHOUNOM il (3aJIEKHO BiJ CHOCOOY pyXy MOBITPS) CHUCTEMU
BEHTWIALIT OAUISIIOTE HA HPUPOOHY, WIMYYHY AD0 NPUMYCOBY 3 MEXAHIYHUM
30YOHUKOM NROMOKY, 1 KOMOIHOBAHY.

Y [OpupoIHHMX CHUCTEMaxX BEHTWIAIIT pyX TOBITpS BiIOYyBa€eThCA 3a
pPaxyHOK pI3HMIIl THCKIB CTOBMIB BHYTPIIIHHOIO 1 30BHIIIHBOIO MOBITPS Ta
BITPOBOTO THUCKY; y IPUMYCOBHX — 32 JIONOMOT'OI0 BEHTHJITOPIB.

Knacudikaiiss BEHTWISILIIHHUX MPUCTPOIB TBAPUHHUIBKUX MPUMIIICHb
HaBezieHa Ha puc. 20.1.

YSemarobry

npupoaHa; BeHmunaul \wmiaHo! Bermunsuyli
| [

| I |
DeIMPLYOH MPYoH BUmaXHI npunubH
I I
bepmukaneHl | BeomukansH KOMOIHOEaH
OOHOMPYOH! | 0a2amonmploH

E/IEKITIOMEXTHISH! | \Ka/GDUPEDH!

OikoHH JIXITICPHI

200U30HTMA/TbH ‘ L | .
9 HOOPHOBaEM zopusoHmameHl | \napaby | \Gozwely | | enexmpuar

Pucynox 20.1. Knacudikaiiist BEHTUISAIIHHUX YCTAHOBOK

[IpuMycOBYy BEHTWIALII TOAUIAIOTE HA HPUNAUGHY, GUMANCHY I
NPUNIUGHO-BUMAIICHY.

BenTtwismito, ska BUKOPUCTOBYETHCS JUIA TOJABaHHS 30BHIIIHBOTO
CBDXKOT'O TIOBITPsI y NPUMIILICHHS, HA3UBAIOTh HPUNIUGHOIO, & JIJISI BUJIAJICHHS
3a0pYIHEHOTO — 8UMANCHOIO.

IToBiTps, siIKe MOMAaeThCs a00 BIABOAWUTHCS BEHTHUIAIIMHOI CHCTEMOIO,
MOKE, 3aJIEKHO BiJI YMOB, BIAMOBIIHAM YHUHOM OOpOOJSATHCS: HArpiBaTHCH,
OXOJIOJKYBATUCA,  J€30JI0pyBaTUCS  (3HUIIEHHS HENPUEMHUX  3araxiB),
3He3apaxyBaTHUCs (e31H(eKIis), 3B0JI0KYBATUCSA a00 OCYIIyBaTHUCS.

OCHOBHiI YMOBH, 110 BU3HAYAKTH BUOIip KOHCTPYKIil BEHTHJIAIHHUX
NPUCTPOIB: TEXHOJOTISI YTPUMAHHS 1 YMOBU PO3MIIIEHHS TBapWH, TEXHIUHA
OCHAIICHICTh Ta EKOHOMIYHHM CTaH T'OCTIOIapCTRa.

3ajle’kHO BiJl HanpsiMy OCHOBHOIO MOTOKY MNOBITPS B MPUMIIICHHI
BCHTWIAIIMHI CHCTEMU TMOIUISIOTh HA 2OPUOHMANbHI 1 6EPMUKAJIbHI.
BeprtukanpHi cucTeMu BEHTWIAL OyBalOTh 3 MOJaBaHHSIM MOBITPSI 3TOPH BHU3
YM 3HU3Y Bropy. PaiioHaJIbHUM € TI0JIaBaHHs MOBITPs 3ropu BHU3 (puc. 20.2).
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Pucynok 20.2. CxemMa NpUIIMBHO-BUTSIKHOI YCTAHOBKU:

1 — mrapHipHMit BinOuBay; 2, 13 — HarpiBanbHi enementn TEH-26 1 TEH-27; 3 — mumiHapuaHAit
KOXKYX; 4, 8 — 3aCIIHKH MOBOPOTHI HAMIBIMIIHAPUYHI; 5, 7, 9 — KiNbIIEBl IPUILITMBHI KaHAIH;

6 — ko3upok-BinOuBay; 10 — mwTiHAp BHYTpimHIKA; 11 — enekTpoasuryH; 12 — kpuiibyaTka
BEHTHJISITOPA
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Bumoru 10 cucrem BeHTW/ISILIL TBAPUHHUIIBKUX MTPUMILIEHB:

- MIOJIaBaHHA ~ CBDKOTO 1  BHJAJIGHHS  3a0pyJHEHOr0  IOBITPS
Oe3rmocepeIHbO 13 30H nepeOyBaHHS TBAPHUH 1 MITHIII;

- HeoOXIJIHa TEeMIIepaTypa, BOJIOTICTh, TA30BUM CKJIaJ 1 MIBUIKICTh PYXy
HOBITPS. HE3AJIEIKHO Bl TOPH POKY;

- HE3AJICKHICTh pOOOTH BiJ] 30BHILIHIX METEOPOJIOTIYHUX YMOB;

- BIICYTHICTb PI3KHX 3MIH TEMIEPATyp Ta NPOTArIB Y NPUMILIEHHI;

- HAAOIUIbHIIIE BUKOPUCTAHHS TEIJIOBU/IIJICHb TBAPUH;

- MPOCTOTA, 3pYYHICTh, HAMIMHICTh Ta EKOHOMIYHICTh B €KCILTyaTaIllii.

OCHOBHi BUMOTH /10 KOHCTPYKTHBHOI0 BUKOHAHHS BEHTWISIIMHUX

CHCTeM Y TBAPUHHUIIbKUX Ta NTAXIBHUYUX MPUMIIICHHSX:

- BUTSDKHI KaHAJM BJIAIITOBYIOTh y HIDKHIN YaCTUHI MPUMIIIECHb, Y 30H1
po3TantyBaHHs TBAPWH Ta i MiIOTaMu;

- BUXOAW TPUIUIMBHOT BEHTWIALII 1 BXOAW BHUTHKHOI HE MOJKHA
pO3TaIIOBYBaTH OJIMH HAIIPOTH OJTHOTO, 00 HE OYJI0 MPOTATIB,

- BUXOJY TIPUIUIMBHOT BEHTWIALI 1 BXOAM BHUTSHKHOI HE MOXKHA
pO3TalIoByBaTH Ha BIJICTaHI TOHaA 2,5M, 1HaKIIE B MPUMIIIECHHI
MOXYTh YTBOPUTHUCS 3aCTIHHI 30HU;

- IPUILJIMBHI KaHaJIW BJAIITOBYBATH Yy BEpXHIA abo cepeaHii 4YacTHHI
NPUMIILIEHHS Ta 00JaHyBaTH AeIEKTOpaMu JJisl BIABEICHHS MOTOKIB
NOBITPS BiJl TBAPHH.

20.4. Po3paxyHOK NOBiTPOOOMiHY TBAPMHHUIbKHUX NPUMIILIEHb

[ToBiTpOOOMIH  TBapUHHUILKOTO TPUMIMICHHS SK  PO3paxyHKOBA
XapaKTepUCTUKA € BIIHOCHOIO T'OJMHHOIO BHUTPATOIO MPUIUIMBHOTO MOBITPS,
BiiHECeHO!0 /10 100KT Macu TBapuH.

Po3paxyHOK mOBITPOOOMiIHY Yy TBAPUHHHUUBKHX MPUMILICHHAX
BUKOHYIOTh 32 (POpMYJI010

Vg = — B (20.1)

1€ Vg — KUIBKICTb MOBITPS, sIK€ MOTPIOHO BUJAIUTH (TTOAATH) 3 MPUMIIIECHHS,
3
M /TOJI;
G gp — KUIBKICTb IIKIJJIMBUX PEUOBHH, K1 BUIISIOTH Y IPUMILICHHS
3

TBapWHU a00 MTHIA 332 TOJIUHY, M /TOJI;
. - : . 3,3
— JIOITYCTHUMI KOHIICHTPAIII1 IIKIJTMBUX PEUYOBHUH Y IPHUMIIICHHI, M /M|

. . .o . . 3, 3
P, — BMICT HIKIJIMBUX KOHIICHTPALIHU Y CBI)KOMY IIOBITP1, M /M.
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. . . 3 . .
KinbkicTh MIKIIIMBUX PeYoOBHH, M /TOA, SKI BHUAUISIOTH TBapUHH,
BU3HAYaAIOTh 32 (POPMYJIOIO

Ggp =2 Pi-my, (20.2)

1€ P, — KUIBKICTh IIKIJUIMBUX PEYOBHH, SIKI BUJUISIE OJIHA TBapuHa abo
NTUIIS 32 TOAUHY, JI/TOJ;
m; — KUIBKICTb TBAPHUH, 10 3HAXOAATHCS B IPUMIILEHH], roi. Toxl

vy =L (20.3)

[ToBITPOOOMIH pPO3paxOBYHOTh 3 YMOBHM 3aJJaHMX 3HA4Y€Hb BiJHOCHOI
BOJIOTOCTI, TEMIIepaTypyd TOBITPs, JOMYCTUMOI KOHUEHTpauii B MOBITPI
IIK1JIMBUX Ta31B. BU3HauaTy HOro MoKHA OKPEMO JIsl KOYKHOTO 3a0PyTHCHHS.

Jlns 3a0e3nedeHHsT 3aJaHoi BOJOTOCTI MOBITPOOOMIH TBapUHHHUIIBKOTO
MIPUMIIICHHS BU3HAYAIOTh 32 (DOPMYIIOI0

3
10°Y B, +3 B,
Wi = - —, (20.4)
W6.¢6.p6_w3.¢3.p3

ne > B, ,Y B, —cyMma BOJOTOBUJUIEHb TBAPMHAMU Ta IHIIUMHU JDKEpEIaMU
BI1JITOB1AHO, JI/TO;
¢, ., ¢, — BIIINOBIIHO BOJOIOEMHICTh BHYTPIIIHBOI'O 1 30BHIIIHBOTO

MTOBITPSI TIPY TIOBHOMY HOTO HaCHYCHHI 1 3a4aH1N
TeMIIepaTypi, I/KT;

p, . p, — BIINOBIIHO I'yCTUHA BHYTPIIIHBOI'O 1 30BHIIIHBOIO
: 3
MOBITPS, KT/M .
CyMapHy KIIBKICTh BOJIOTOBUAICHh TBAPUH BU3HAUAIOTH 32 (POPMYIIOIO

ZBm:ZBim'mim'ni’ (205)
ae B, , — BUAUICHHs BOJSHOI Iapy OJIHIEIO TBAPUHOIO, I/TO;

m, . — KUJIbKICTb TBAPUH IIEBHOI I'PYyIIH, TO;

N; — KUIbKICTb I'PYII TBAPpHH.
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Axmo HEoOXiHO 3a0e3MeYuTH 3aJaHMi XIMIYHMM CKJIajJ TOBITPS, TO
KPATHICTh MOBITPOOOMIHY TEPEBIPSIOTh 3a JOMYCTUMUM YMICTOM IIKIJIJTUBUX
raziB. Hampukmnag, mms 3agaHoro BMICTY BYTJIGKHCIOTO Ta3y KpaTHICTh
BU3HAYaAIOTh 32 (POPMYJIOIO

Keo, = (€0 : ) . , (20.6)
© (CO3),, —(CO,),

ae (CO , ) — KIIBKICTh BYIVIEKHMCIIOTO a3y, IKy BUALISE OHA TBAPHHA, I/TON;
) ) ) 3.
(Co,) »o, — TPannuHa konuentpanis CO; y TBApMHHULBKOMY NPUMILIEHH], I/M
) ) . 3
(Co,) , — KOHIEHTpAIlis BYTJIEKUCIIOTO Ta3y y 30BHIIIHLOMY IIOBITPI, I/M .

AHAJIOTIYHO MPOBOJAATH MEPEBIPKY HEOOXIJHOI KpPaTHOCTI IOBITPO-
oOMiHY 3a BCIMa IHILIUMH 3a0pyTHEHHSIMH.

BignomenHs 06’eMy TOBITpS, SIKE€ MOJIAETHCS B MPUMIMICHHS, 10 00'eMy
BJIaCHE MPHUMIIIECHHS, Ha3WBAaIOTh KPAaTHICTIO MOBITpooOMiHy. BoHa mokasye,
CKUIBKM pa3iB MPOTATOM TOJAWHU TIOBHICTIO 3aMIHIOETHCS TOBITPS Y
IPUMILIEHHI.

KpatHicTh NOBITPOOOMIHY BU3HAYAIOTH 31 CIIBBITHOIIEHHS

Ky =ve/vi (20.7)

A€ v — KOPUCHUI 00’ €M MPUMIIIEHHH, M,

SK1110 KpaTHICTh MOBITPOOOMIHY HE MEPEBUIIYE 3, TO 8UKOPUCHIOBYIOMb
RPUPOOHY 8eHmMUNAYIIO, A KO OuIblle 3 — npumycogy. 1Ilpu noBITPOOOMIHI
OinbIe 5, TOBITPs, SIKE€ HAAXOAUTH JO MPUMIMIEHHS, MiAITPIBAIOThH
(OXOJOIKYIOTB).

20.5. Po3paxyHOK NpUPOIHOI BEHTUJISAIIL

Y BUPOOHMYOMY MPUMILIEHHI NMPU MNPUPOJHIA BEHTHIIALIT XOJIOAHIIIE
30BHIIIIHE MMOBITPS BUTICHSE TEIUTIIIE BHYTPIIIHE.

Harpite moBiTps jermie BiJ XOJOZHOTO 1 BHACIIJOK IIOTO IPSMYE 0
ctem. SIKIo y BepxHii 9YacTHHI MPUMIIIEHHS € OTBOPH, TO MOBITPS Yepe3 HUX
BUXOJIUTh HA30BHI. 3aMICTh HBOTO y MPHUMIIICHHS BXOJUTH TaKa X KUIbKICTh
XOJIOAHOTO TMOBITPs. TakKuM YMHOM, CTBOPIOETHCS MPUPOIHUN MOBITPOOOMIH 3
BUTSDKKOIO 3 BEPXHIX YaCTHH MPUMIIIECHHS 1 MPUTIIMBOM Y HI)KHIX YaCTHHAX.

Po3paxynkoBa cxema mpupoIHOT BEHTUJIAIT MPUMIIIeHb 300pakeHa Ha

puc. 20.3.
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Pucynox 20.3. Po3paxyHkoBa cxema IpupOgHOI BEHTHIIAIT TPUMIIIEHb

CepenHiit TUCK MOBITPS B MPUMIIIEHHI JOPIBHIOE THCKY HABKOJUIITHHOTO
aTMocepHOro TMOBITPS. AJie TOYHA IXHSI PIBHICTH CIIOCTEPITAETHCS B SIKIMCH
TOPU3OHTANBHIM ITUIOMIMHI, MiX IMMAJOTOI0 1 CTENel0 MPUMIMIECHHS, SKY
HA3UBAIOTh HJIOWUHOI PieHUX muckié. TUCK Yy HaBKOJIHMIIHINA atMocdepi il Ha

piBHI LIi€1 MJIOIMHNA YMOBHO JOPIBHIOE HYINIO. Temneparypa B NPUMILICHHI t,
BUILA 33 30BHIIIHIO t,, 1 Bara Im° HOBITPSL B HbOMY (IIUTOMA Bara) y , Oyze
MEHIIOI0 3a IUTOMY Bary mHOBiTps atmocepu y,. Bara croma moBiTpA
BUCOTOI0 h, BIJ LEHTpa NPUIUIMBHUX KaHAIIB A0 IIOLIMHM PIBHUX THUCKIB
CKJIaJa€ BCEPENMHI MPUMINIEHHA h,-y,, Yy HaBKOJMIUHIA arMocdepi
BIANOBINIHO — h,-y,. Ha piBHI IeHTpa NPUIUIMBHUX KaHalaiB 3 OOKy

30BHILIHBOTO MOBITPSI CTBOPIOETHCS HAJAMIPHUNA THUCK, H,, SIKHUH JTOPIBHIOE
PI3HHII Baru CTOBIIIB MOBITPS, TOOTO

H1:h1'73_h1'7/3:h1(73_7/3)- (20-8)

Pisnuug tuckiB, [la, Ha piBHI IEHTpa BEpXHIX (BUTSKHHUX) OTBOPIB
CKIamCe H, =h, (r3—-7p)-

Tuck y mpuMmiIeHHi BHIIE BiJ 30BHIMIHBOrO. I1ig BIIIMBOM 3a3HAYCHUX
PI3HUIL THCKY BiOYBAa€ThCS MOBITPOOOMIH. 3araibHy BEIWYUHY TEILIOBOTO
Haropy, [la, Bu3Ha4arTh 32 (GOPMYJIIO0

Hy =H; +H, =h(y;-7,). (20.9)

54



Otxe, TEIUIOBUM HaIip JOPIBHIOE JOOYTKY PI3HHUIII TUTOMOI Baru
MOBITPS HA BEPTUKAJIBbHY BIACTaHb MIX CepeIMHAMHU HIKHIX 1 BEpXHIX OTBOPIB.
3 dopmynu (20.9) BumiuBae, 1m0 30UIBIICHHS BEPTUKAIBHOI BIJICTaHI MIXK
OTBOpPAMHU MPU3BOAUTH 10 30UIBIIEHHS TEIJIOBOTO HAIOPY.

Ha BeHTWIIAL110 BENUKU BIUIMB MAa€ MIBUAKICTh PyXy HOBITPS, M/C, Ky
BU3HAYAIOTh 32 (OPMYJIOIO

h _
v o Mo =te) (20.10)
273

1€ h, — BHCOTa BUTSDKHUX KaHAJB, IPUIUMarOTh 3...9M;
t,, — JOIyCTHMa TeMIIepaTypa MOBITPs BcepeanHi npumimeHHs, °C.
t. — CepelHs TeMIepaTypa IOBITPs B OCIHHIN 1 BECHSIHMI IIEP10] Y AaHIN

MmicieBocTi, °C.
IBUAKICTD pyXy MOBITPS Y BEHTWISAIIMHUX KaHaiaxX MpPU Pi3HIA BUCOTI
TpyOuU Ta pi3HMII TEMIEpaTyp HaBeJeHa y IOBIIKOBIHM JiTEpaTypi.
Ha aunamiky BEHTWIISIIT ICTOTHUI BIUIMB Ma€ BITEP, 110 CTBOPIOE MOTIK
MOBITPSL MIPU PanNTOBOMY TraibMyBaHHI. BennunHy HOTro HaWOIIBIIOTO THUCKY,
I1a, BU3HAYAIOTH 3a 3aJICKHICTIO

Vv 2 4
Hg =H, = —, (20.11)
29
. . L L 2.
ae H g — BiTpoBul a00 quHAMIYHUN (IIBUIKICHUI) TUCK, H ; = H I KI/M";
V, — HIBUJAKICTb 30BHIIIHBOTO MOBITPS, M/C;
: 3
y ; — INTOMA Bara armocepHoro nosirps, H/M;

: 2

g — MPUCKOPEHHS 36MHOTO TSKIHHS, M/C".
3aranpHy IJIONTY BIAKPUTUX BUTSHKHUX KaHATIB BU3HAYAIOTH 32 00’ €MOM
HOBITPSL Vg, SIKE MMOBUHHO HAJIXOAUTH B MPUMIIIEHHS 1 BUAAIATUCS 3 HBOTO.

. 2 *
3arajabHa IUIOIIA BUTHKHUX KaHAJIB, M , JTOPIBHIOE

Ve

Fg=—"7"7—. (20.12)
3600 -V,
KinabkicTh BUTAKHUX KaHAJIB BU3HAYAIOTh 32 (HOPMYJIOIO
Kg =Fg/fg, (20.13)

ne f, — IUIOIA MONEPEYHOro NEPETUHY BHYTPIIIHBOIO BUTSKHOTO KaHANY,
PO3MIpH KaHAIIB MpUitMaroTh 0,4 x 0,4 M; 0,5 x 0,5M 4u 0,6 x 0,6 M.
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Kananu moBHHHI BHCTyNaTH HaJ KOHUKOM JIaXy MPHUMIIIEHHS HA BUCOTY
0,5M, 1HaKIIIE MOBITPOOOMIH OY/i€ HEPIBHOMIPHHM.
O06’eM NPUILTUBHOTO MOBITPSI, M, BU3HAYAIOTH 32 (HOPMYJIOIO

vy =ve - B), (20.14)

e B — KoedlieHT IPUPOTHOTO MPOHUKHEHHS MOBITPS Yepe3 MOPH CTiH,
f# =0,3..0,5. [lepma mudpa — 17151 11ereIbHUX 1 IITMHOOUMTHUX CTIH,
IpyTra — JJisl AEPEB’ SIHUX.
3arajibHy IUIONIY NPUILVIMBHUX KaHAJIB, M2, BH3HAYAIOTh 3a
bopmyIioro

Foo=—d (20.15)
3600 -V,

KinbkicTh NPUIVIMBHUX KAHAJIB BU3HAYAIOTH 32 (HOPMYJIOHO

K, =F,/f;. (20.16)

ae f, — IUlolIa MONEePEeYHOro NEPETUHY BHYTPIIIHBOIO IPUILUIMBHOTO KaHAaIy,
PO3MipH KaHAIly IPUIMaIOTh 0,25 x 0,25 M.
[Ipy BupasieHHI HAIJIUIIKOBOTO TeIJia, TOOTO [JIsi MIATPUMAaHHS
TeMIepaTypu BCEpPEIWHI TBAPMHHUIILKOTO MPHUMINICHHS Ha 3aJaHOMYy pIBHI,
00’eM MOBITPOOOMIHY, M~ /T0J, BU3HAYAIOTH 32 (POPMYJIIOI0

v = z QHa()/z ’ (2017)
0,24 (t, —t;)

ne Q, ., — CyMapHa HaJJIMIIKOBA KUIBKICTh TEIUIA B IpuMilleHHi, k/x/rox;

t, — TeMIepaTypa 30BHIIIHbOro noBiTps, °C;

t, — Temreparypa nositps, °C, 110 BUAATISETHCS 3 IPUMIILIEHHS Yepe3
BUTSKHI KaHAJIU, BU3HAYAIOTh 32 EMITIPUYHOIO (OPMYJIO0

ty =t, +k, (H-h), (20.18)

B

1€ t, — TeMIepaTypa HoBiTps B poOouiii 30H1 aeparlii, npuiiMarots Ha 3...5°C
BUIIIE BiJl TEMIIEPATyPH 30BHIITHBOTO MOBITPS;
k, —KOe]IiLI€HT HAPOCTAHHS TEMIIEPATYPH MOBITPS 3a BUCOTOO
NPUMILIEHHS, TOOTO TeMIepaTypHUil rpaaieHt, k, =1...1,5;

H — BiACTaHb BiJ MiJUIOTH JI0 IIEHTPA BUTSKHUX (DpamyT, M;
h — BHCOTa poOOYOi 30HU, M.
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CyMmapHy HaUIMIIKOBY KUIBKICTh TEIUIOTH, KJ[X/Toja, y NpHUMIIIECHHI
BU3HAYaAIOTh 32 (OPMYJIOIO

ZQHadﬂ - Qme + Qe/z + roe + Qpad - Qemp ! (2019)

1€ Qi Qu s Qu + Q pyy — TCIUIOBHILICHHS TBAPUHAMH, €IICKTPOCHIOBUMH

YCTaHOBKaMH, €JICKTPOOCBITIIOBAILHUMHU
npuiagaMuy, COHSYHOK pajiali€ro BiIMOBIIHO,
kJIK/TO;

Q,,, — TCIUIOBI BTPATH NPUMIILCHHS, K/DK/TOx.

Jlist monepenHix po3paxyHKIB CyMapHi BTpaTH TeIla MOKHA BU3HA4YaTH
3a (OpMYJIOKO

Z QHa()Jl = Z q; -my, (2020)

1€ ¢; — KUIBKICTb TEIUIOTH, SIKy BUALISAE OHA TBapHHA, KJK/TON.

20.6. Po3paxyHOK IITYYHOI BEHTHJIALII

BenTwisiiss 31 MTY4YHUM TOJAaBaHHSAM TOBITPS TEPEBAXKAE MPUPOIHY
TOMY, IIO €JIEKTPOMEXaHiuHl 30yAHUKH BUJAJSIOTH 13 MPUMIILIEHHS MOTPiOHY
KUIBKICTh TIOBITPS 1 MOJAIOTh CBIKE MOBITPSA y OyAb-sIKE MICLIE MPUMILIECHHS.
OTxe, sl TBapuH CTBOPIOIOTHCS ONTUMAIbHI YMOBH HABKOJHUIIHHOTO
CEpEeIOBHUILIA.

Po3paxyHOK BEHTWISALINHUX CHCTEM NMPOBOJIUTHCA 3 YpaxyBaHHSM TOTO,
10 BOHU MTOBWHHI MPAIOBATH MEPIOIUIHO, TOMY iXHS MPOIYKTUBHICTD y 2...3
pa3u BUIIA, HIXK IPUPOJIHA.

IpoayKTUBHICTH BEHTUJISITOPA, M3/FO)1, BU3HAYAIOTh 32 (POPMYJIIOH0

(2..3)v B

Qg = VB (20.21)
K B

JIBo- 1 Tpupa3oBe 3OUTBIIEHHS TMOBITPOOOMIHY HEOOXimHE IS
pe3epBYBaHHS dYacy Ha MPOBEACHHS MNPOPIIAKTUYHUX Ta IHIIUX 3aXOJiB
cucreMu BeHTwisAuii. Ilpu Q < 8000 M3/FOI[ BUOMPAIOTh CXEMY 3 OJHHUM
BEHTHJIITOPOM, TpU  Q > 8000 Mron — 3 KinbkoMa. [Ipu pomy

MPOAYKTUBHICTh KOXKHOTO BEHTWJISAITOpAa HE MMOBHMHHA OyTH OUIBIION, HIK
3
8000M™/ron.
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JiaMeTp TPpyOONPOBOIY, M, PO3PAXOBYIOTH 32 (POPMYJIIOIO

L Qs (20.22)

- o . 3
Ae Qg — AlfiCHAa MPOJYKTUBHICTh BEHTWIIATOPA, M /TOJ;

V; — HIBUAKICTb MOBITPS y TpyOOIpoBoal, V; = 10 ... 15 M/Toz.
[TinpaxoByr0Th BTpatu Hanopy, I1a, y TpybomnpoBoai 3a popmyioro

ViV (20.23)

H P
" D 29

ne A — Koe(ilieHT TepTs noBiTps, A = 0,02 ;
y ; — IATOMA Bara mnoBiTps, y ; = 1,2 H/M3;

L — JOBXHHA TPYOONIPOBOAY, M;

D — miameTrp TpyOOIpoOBOY, M.
Brpatu nanopy, I1a, Bij MiclieBUX ONOPIB MiIPax0OBYIOTh 32 POPMYJIOO

V 2
h = 7”2—T.z c (20.24)
g

ae Y ¢ — cyma Koe(lLI€HTIB MICIIEBUX OIOPIB.
3HaueHHs KOoe(ILI€EHTIB BTPAT HAMOPY BiJ MICHEBHUX ONOPIB HABEJIEHO Y

JOBIJKOBIH JIITEpaTypI.
3aranpH1 BTpaTu Hamnopy, Ila, cknaayTsb
(20.25)

H :Hmp +h, ..

3HarOYM TMPOAYKTHBHICTh BEHTHJISATOpPA 1 MIBUAKICTH PYXy MOBITPS 3a

HOMOTpamMaMu (JIOBIJIKOBA JIITEpaTypa), BU3HAUYAIOTh HOMEpP BEHTUJISITOpa Ta
N 1
i po3paxoBYIOTh 4YacToTy oOepTaHHs, C °,

KOe(DIIIEHT KOPUCHOT Jii

BEHTWJISITOPA 32 (HOPMYIIOHO
A
(20.26)

n= )
60 Me

ne A — mapaMeTp BEeHTUJISATOPA, BUSHAYAIOTh 3 HOMOTPaMU;
M — HOMEp BEHTWISTOPA, BU3HAYAIOTh 3 HOMOT'PaMH.
Po3paxyHKOBY NOTYXKHiCThb JBUTYHAa BEHTWIATOpa, BT, BU3HA4YarOTh

3a (GOpMYJIOIO
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N - Qp - Hy (20.27)

. :
Mg "M yep
ne H, — Harip, CTBOPIOBaHUI BEHTHIATOPOM, MM BOJ.CT., BU3HAYAIOTH 3
HOMOTPaMU;
1 5 — KOeQIUIEHT KOPUCHOI Jii BEHTUIIATOPA, JJIs OCbOBUX OJHOJIONATEBUX
ng =0,2..0,3; U1 OCOBUX 0araTrolmapoBux g = 0,44 ..0,6;
7 ey — KOCDILIEHT KOPUCHOT /T MTACOBUX Mepeay NMPUBOJA BEHTUIISTOPA

Mg =0.85..0,9.

20.7. HarpiBaHHS NPUILIMBHOIO NMOBITPA
[IpuniuBHE MOBITPS MIAICPIBAIOTh MPU  KPATHOCTI MOBITPOOOMIHY

TBapUHHULIBKHUX NPUMIIIEHb K , > 5.

3arajibHy TenJonmpoAyKTUBHICTB, KJ[)k, 00aHaHHS 1JI1 KOHKPETHOTO
TBaAPUHHUIILKOTO MPUMIIIEHHS] OOYHCIIOIOTH 32 PIBHSHHSIM

Que =Quy +Qp —Qpp - (20.28)

Kinbkicte Termma, k/[k, He0oOXimHy I MIAICPIBaHHS — MOBITPA,
BU3HAYAIOTh 32 (OPMYJIOIO

QHH =13 (tB - t3 ) ' (2029)

Ie tg 1t, — BIANOBIAHO TEMIIEpaTypa BCEPEANHI Ta 330BHI npumimenss, °C.
Teruosi BTpatu Oyxaismi, KX, mapaxoByrOTh 3a GOPMYIIOI0

Qp =Ky Fee (tg —t3), (20.30)

.. . . 2.
ne F.. —IUIOLIA CTIiH 1 CTeNI TBAPUHHULBKOIO IPUMIIIEHHS, M,
K ; — KOeQILiEHT TEIUIONPOBIAHOCTI, BU3HAYAIOTH 32 JI0BIJKOBUMHU

JTAHVMU.
KinekicTes Temna, kJ[>k/rof, sike BUAUISETHCS TBApUHAMH, BUSHAYAIOThH 32
dbopmyIioro

Qrp = Ky Fp (t; —ty), (20.31)

e K, — Koe]ileHT TeIIoBiAayl BiJ KOHBEKLIT 1 BUIIPOMIHIOBAHHS,
Ky =13,19..19,76 KKaJ(M'TOA Tpan);
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F; — IUIOLIA MOBEPXHI TUIA, Yepe3 AKY BIAOYBAETHCS TEIIOOOMIH, M
t; , t,; — BIAMOBIIHO TEMIIEpPATypa IOBEPXHI T1JIa TBAPHH 1
HABKOJIUIITHBOTO MOBiTps, °C.
[le Temno HEOOXiHO KOMIIEHCYBaTH TEIJIOBUMU YCTaHOBKaAMU 3
IapOBUM, BOJISTHUM YU MOBITPSHUM TETUIOHOCIEM.
IpoayxkTuBHicTh Kanopudepa, k/[>x/Toa, BU3Ha4al0Th 32 (HOPMYJIIOIO

Qg = ko - Fo - AL, (20.32)

Ie k, — KoeQilieHT Temionepenadl Bl Kajtopudepa 10 MOBITPs 11 OXHOTO
psny 1pyO, ko = 46,05 ... 184 ,22 KI[)K(MZTOI[TpaJl). MeH1e 3HaueHHs
IpH MBUAKOCTI TpoxokeHHs noBiTps 0,02m/c, 6inbine — npu 0,3m/c;
F, — IOBEpXHs HarpiBaHHsA Kanopudepa, Ve
At — meperaj TeMIeparyp.
Pi3HHILIO TEMIIepaTyp TEILIOHOCIH 1 oBiTps, "C, 3HAXOIATH 3a (HOPMYIIOI0

At =t —t, 5 =05[(t, +t,)-(tg —t;)], (20.33)

cp T cp .

ae t, . — cepelHs TeMIeparypa remioHocts, °C;

cp .

: or.
t., ;7 — CCpeIHs Temmeparypa nosirps, °C;

t, — TeMIeparypa MnoBiTpsi Ipu Bxoal y kanopudep, °C;
t, — TemIepaTrypa MoBITps IpU BUXOAL 3 Kasopudepa, °C.

20.8. OcBiT/IeHHSI TBADMHHUIBLKHUX NPUMIillleHb

BaxnuBuMm mapaMeTpoM MIKpPOKJIIMATy TBAPWHHUIIBKUX TMPUMIIICHb €
ocBiTieHicTb. [lis cBiTIa MiACKHIIOE OOMIH PEUYOBWH, CTUMYJIOE€ OKHCHI
MPOIIECH, MIABUIIYE CTIAKICTh OpraHi3My JI0 XBOpPOO, BIATBOPIOBAIBbHY
3/IaTHICTh MATOYHOTO MOTOJIIB’ 5, TPOIYKTHUBHICTH TBAPHH.

HenmoctaTHe OCBITJIICHHS y TBapUHHUIIBKUX TPHUMIMICHHSIX BUKIHKAE
NepeHanpyry HEPBOBOi CHCTEMH TBapWH, IOTIpIIye OOMIHHI MpOIECH, IO
HETaTHMBHO TIO3HAYAEThCSA HA IXHIM NpoaykTHBHOCTI. Hecrady mpupoaHoi
OCBITJICHOCT1 JIOTIOBHIOIOTH 3aCTOCYBaHHSM INTYYHOTO CBITJAa, OCOOJIMBO B
OCIHHBO-3UMOBHH TIEPiO.

B ymoBax mpoMHCIOBOTO BHPOOHWIITBA MPOAYKIIi TBAPUHHHIITBA
3HAUCHHSI OCBITJIEHHS (epM 1 KOMIUICKCIB 3pocTae. 30anmaHCOBaHI KOPMH,
MPUTOTOBJICHI BIAMOBITHO JO CY4YaCHUX BHUMOT, TMOTPEOYIOTh CEepPEaHBOT
OCBITJICHOCT1 TBApUHHUIIbKUX TpuMimieHsb 10 20...801k, a B MICIIX JOTHHS —
He MeHie 100k.
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YTpuMmaHHs CBHHOMATOK TIpu MOpHUpOaHIK ocBitieHocti 70...1001k
(mopiBHAHO 3 6...87K) MIACWIIOE OIIKOBO-BITAaMIHHUNA OOMIH, CIIpHUSE
30UTBIIEHHIO MAacH MOPOCITH TPHU HApOHKEHHI B cepeaHboMy Ha 5...15%.
30UIbIIEHHS TPUPOAHOI OCBITIEHOCTI B KOpiBHUKAX 3 5 no 70...801k crpusie
3HI>KEHHIO 3aXBOPIOBAaHOCTI TenAT Ha 20%, MIJBUILEHHIO MPUPOCTIB Baru B
cepenabomy Ha 9...12%.

Jlnst 3a0e3nedeHHss HEOOX1JHOI OCBITJIEHOCTI B 30HAX pPO3TAIIyBaHHS
TBapMH BHUKOPHCTOBYIOTh 3BHYAiiHI JaMNH PO3KAPIOBAHHS 1 JaMNu
PO3:KapIOBaHHA 3 JA3epKAaJbLHUM mapoM Hamnpyrowo Ha 127 1 220B, a Takox
JoMiHeceHTHi. [lopiBHAHO 3 jJamMIaMu pPO3)KApPIOBAaHHS JIFOMIHECIICHTHI
MarTh HEIOJIKH: MyJbcallil CBITJIOBOIO IOTOKY, BIUIMB Ha POOOTY JaMITH
YMOB HaBKOJIMIIIHBOTO CEPE/IOBUINA, CKJIagHA CXeMa BBIMKHEHHS, MEHIIA
HaJiiHICTh Yy poOoti. Kpim Ttoro, mpum temmneparypi Big 0 nmo —10°C
3almalfOBaHHs JlaMIi yckiagHeHe. ONTHMallbHa TeMIieparypa TMOBITPS s
poboTH JItoMiHECIIeHTHHX Jlamit +15...45°C.

JIjist pIBHOMIPHOi OCBITJICHOCTI MPUMILIEHb MOTPIOHO, 100 Ha Jamiy
MIPUIIaIaJIo HE OLIbIIe 25M° MOBEpXHI mijyioru. Bigctane MDK JTamMmaM#u He
MOBHHHA MEPEBUIILYBATU SM.

OCBITJICHICTh BCEpPEIUHI MPUMINICHb OI[HIOETHCS  Koe@iyicHmom
npupoonoi oceimnenocmi (KITO), mo BigoOpakaeTbCsi Yy BIICOTKax
CIIBBIJIHOIIICHHSIM OCBITJICHOCTI BCEPEAWHI MNPUMIIIEHHS /O OCBITJICHOCTI
TOPU30HTAJILHOI TJIOIMIWHA 32 MEXaMHU TTPUMIIICHHS.

Hns tBapuHHUIBKHUX mnpumimenb KITO wmae Oyt mpu BepXHbOMY
ocBiTieHH1 He MeHIe 0,8, a mpu 6okoBomy — 0,5.

PiBeHb OCBITJIICHOCTI PETJIAMEHTYETHCA TaKOX BIAHOIICHHSM ILIOIII
BIKOH JO TIutomi Tigjgorn. HopmMu OCBITJICHOCTI HaBEICHI y JIOBIJIKOBIM
JiTeparypi.

Haii01np11 po3MOBCIOIKEHI METOIM PO3PAXYHKY ILITYYHOI'O OCBITJICHHS
TBAPUHHHIILKUX MPUMIIIEHb — TOYKOBUH 1 HOpMAaTUBHUH.

[Ipy TOYKOBOMY CBITJIOBUM MOTIK @ BU3HAYAIOTH 3a (DOPMYIIOIO

o= 23" (20.34)

ne E — HOpMa OCBITJICHOCTI, JIK;
. . 2
F,, — IUIOIIA OCBITJIIOBAHOTO MPUMIILEHHS, M,

k ;, — KoeQiLleHT 3amacy;
k,y — Koe(ilieHT HEPIBHOMIPHOCTI OCBITJICHHS;
N . — IIOTY>KHICTb CBITWJIBHUKA, KBT;
n — Koe(iIleHT BUKOPHUCTAHHS CBITJIOBOTO MTOTOKY.
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[ToryxHicth, BT, He0oOXigHy MJIsI OCBITJICHHS MPUMIIIEHHS TIPU
3aCTOCYBaHHI HOpPMAaTUBHOT'O METOY BU3HAYAIOTh 3a (POPMYJIIOIO0

w-FH

N, - 2 Fn (20.35)

Ne -Ny

1€ @ — MATOMA MOTY>KHICTb, 3AJIEKUTh B1J] HOPMAaTUBHOI OCBITJICHOCTI, TUITY
) , - .. 2.
CBITWJIbHUKA 1 BUCOTH HOTo miaBicy, BT/m™,
Ne — KUIBKICTb CBITUJIBHHUKIB;

N ; — KUIBKICTD JIaMII y CB1ITUJIbHUKY.

JIisi  aBTOMAaTMYHOTO KEpPyBaHHS TPHUBAIICTIO Ta 1HTEHCHUBHICTIO
OCBITJICHHS TPUMIIIIEHb, OCOOJIMBO Yy MTaXiBHUIITBI, BAKOPUCTOBYIOTH MIPUCTPOI
MIPOJIOBKEHOT'O CBITIIOBOTO JTHS 3 TPOTPAMHUM KEPYBaHHSIM.

CrnpuativBo BIUIMBA€ Ha TBapUH COHSYHE CBITIIO. YJbTpadioieToBi
MIPOMEH1 aKTUBI3yIOTh MPOBITAMIH, 110 CHPHSIE 3MIITHEHHIO KICTKOBOI CUCTEMH,
a TakoX TIONepe/kae BUHUKHEHHA paxity. CKI0 He TpomycKae
yIbTpadioieTOBUX MPOMEHIB, TOMY B MEpPIOJl CTIMJIOBOTO yTpUMaHHS TBAapWH
3aCTOCOBYIOTh IITY4YHE yJabTpagioseroBe onpomineHns (Y®). Sk mxepena
Y® BUNPOMIHIOBAHHS 3aCTOCOBYIOTh PTYTHO-KBApPLOBI Ta epUTEMHI JIaMIIu
(JIE-15, JIEP-40, JPBE-220-160, Ab-15, AB-30-1, Jb-60, JAPT-375 1
JIPT-1000) moty>xHictio Bij 15 10 1000BT.

Jxepena Y@ onpoMiHEeHHs 3 IHPpauyepBOHUM 00ITPIBOM YMOHTOBYIOTh Y
CBITWJIbHUKH, OpyJepH, YCTAHOBKU KOMILJIEKCHOTO €JIEKTPO(DI3UYHOrO BILUIUBY
tuny IKY®. CknanaroTbCs BOHM 3 ONPOMIHIOBAUIB, N0 SIKUX BXOJSATH JBI
iH(ppauepsoni mammu MK3K/220-250 1 ogna ynerpadionerosa JIE-15, Omoka
KEpYBaHHS 1 CHJIOBUX ITUTIB.

TBapuHU 3BUKAIOTH O OMPOMIHEHHSI MOBUIFHO, TOMY CIIOYATKy MOBHY
703y 3aMIHIOIOTh YacTHHaMU 3 TepepBamMu B Kigbka 110. [loBHY HOpMy
ONMPOMIHEHHSI MOXHa AaBaTu yepe3 15...20110. [Ipu onpoMiHEHHI MOJIOJIHSKA
HEOOXiTHO CYBOPO JOTPUMYBATHUCS MJO3YBAaHHS, TOMY IO BiH HalOiIbIIe
MiA1a€THCS 3aXBOPIOBAHHSIM.

20.9. ObosnagHaHHA 171 3a0e3MeYeHHs] MIKPOKJIIMATY

MikpokiiiMaT TBapUHHUIBKUX MPUMIILIEHb 3a0€3MeUyI0Th BEHTUJIALINHI
Ta KaHali3al1liHI CUCTEMHU, TeIIOT€HEPATOPH Ta 00JaAHAHHS AJi 00IrpiBaHHS.

MikpokiiMaT TBAapUHHUILIBKOTO TPHUMIIIEHHS MOXe 3a0e3nedyBaThcs
TUIbKU BeHTWIsLIE0 (puc. 20.4), sika, peryjodd HOBITPOOOMIH, MIATPUMYE
ONTUMAJILHUI TEMIIEPATYPHO-BOJOTICHUN PEXKUM 1 XIMIYHUN CKJIaJl MOBITPAL.
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Pucynoxk 20.4. Cxemu cucreM 3a0e3MeyeHHs MIKPOKIIMATy Y TBAPUHHULIBKUAX

MPUMIIIEHHSX:
@ — KOPIBHUKY 3 TIPUB’A3HUM 1 O€3MPUB’SI3HUM YTPUMAHHSIM TBApHH;
6 — MPUMILIIEHHS 3 MiAMIUIOrOBUM 30€piraHHsIM T'HOIO;
6 — KOMIUIEKCH Ha 24 TUC. CBUHEH Ha PIK;
2 — koMIutekcu Ha 108 Tuc. cBuHei Ha pik;
1 — xanopudep; 2 — NPUTTUBHUN BEHTHIIATOP; 3 — MOBITPONPOBI; 4 — BUTSDKHA MIaXTa; 5 — BIKHO;
6 — BUTSDKHMI KaHaJT; 7 — BUTSOKHUNA BEHTUIISTOD; 8 — BEpXHii MOBITPONIPOBiA; 9 — BUTSKHA IIAXTa
3 BeHTWIITOpoM; 10 — BUTSOKHI KaHany; 11 — BEHTUIIAIHHO-OTIATIOBAJIbHI arperaTi
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Kananizanis — CyKynHICTh 1HXKEHEPHUX CIOPYJ, MNPU3HAUYECHHUX JIs
OpUioMy 1 TPaHCHOPTYBAaHHSA CTIYHUX BOJ JO OYHMCHHUX CIIOPYJ 3 METOIO
iXHBOTO OYMIIICHHS 1 3HE3apaKyBaHHS.

Haitnommpenimmuii cnocio 3He3apakyBaHHS — TPUBaJIe BUTPUMYBaHHIM
CTIYHUX BOJ| Y HakomuuyBayax (6...7 micsiiB). Ha BelIMKUX TBapUHHUIBKUX
KOMIUIEKCAX  JJIsl  3HE3apaXEHHsS  CTOKIB  3aCTOCOBYIOTH  10HI3YHOYE
ONpPOMIHIOBaHHS.  BOpoBajkyroTbcsi  OlOCHEPreTHMYHI  YCTAHOBKM A
OTPUMAHHS METaHY 3 P1IKOTO THOIO.

TpyOorpoBou It MOHTaXXKY BHYTPIIIHKOT KaHAI3aIIHOT Mepexi ¢pepM
1 KOMILJIEKCIB (J1iameTp He MeHie 150MM) BUKOHYIOTh JJIsI CAMOIUIUBHUX JITHIM
13 KepaMiuHHMX, a30€CTOIIEMEHTHUX 1 MOJIIETHJICHOBUX TPYO, a JJIsi THOMOBUX
JiHIE — 3 a30eCTOLEMEHTHHX 1 MOJIIETHICHOBUX. 1X YKJIQJal0Th Ha TIHOUHY
0,3M. MiHIMalbHUI yXWUJ TIPU CaMOIUIMBHIA KaHami3alii Ajid TpyO AiamMeTpoM
150mm npuitmarots 0,007; nist Tpy©O aiametpom 200mMm — 0,005.

MakcumanbHa MIBUAKICTh PYXy PpIIAMHUA Uil HEMETAJeBUX TpyO He
MOBUHHA TEPEBUIILyBaTH 4M/C.

EdekTuBHuli Ccriocid CTBOPEHHSI ONTUMAIBHUX PEXKUMIB MIKPOKIIMATY Y
TBAPUHHUIIBKUX TPHUMIMICHHSAX — 3aCTOCYBaHHS KOMOIHOBAaHHX CHCTEM
ONajileHHs1 i TPUMYCOBOI BeHTWJSINiI 3 YacCTKOBOIO YU  IOBHOIO
aBTOMAaTHU3alll€l0. 3 LI€I0 METOI B CHUCTEMl1 3a0e3Me4YeHHS MIKPOKIIMATY
BCTAHOBJIIOIOTh TEIJIOT€HEPATOPHU PI3HOTO TUIY 1 MPUILJIMBHI BEHTUIATOPH IS
3MIIIYBAaHHS TapA4Oro 1 XOJOAHOTO MOBITPSL.

Y 3uMOBHU mepioA TMpaloe MPUIUIMBHO-BUTSDKHA BEHTWIIAIIS 3
MIIICPIBAHHAM  TOBITPS  TeluioreHeparopamu. CucremMa  KepyBaHHS
TEIUIOreHepaTopaMu  Mepeadavae  aBTOMAaTUYHE  PEryJIOBaHHS  IXHbBOI
TEIJIONPOYKTUBHOCTI 32 IPUHIIUIIOM «BEJIMKUI BOTOHb — MAJIMii BOTOHb.

OCHOBHI MapKd TEIJIOTEHEpPaToOpiB, $KI BHUKOPHCTOBYIOTHCS Ha
TBApUHHMIIBKUX (epmax 1 kommekcax, — TT-1A; TI'-1,5; TI-2,5A; TI-3,5;
TI-150; TI'-500; TT'A-50.

JIist migirpiBaHHsl MPUIUIMBHOTO MOBITPSI B 3MMOBHUI 4Yac 3aCTOCOBYIOTh
TaKOXX 3acOo0M JIOKANbHOTO 00irpiBaHHS: enekTpokanopudepu cepii CPO un
OKB, Bogsui kanopudepu cepii KOC un KOb, aBTromaTn3oBadi mpUILTHBHO-
BEHTHIIAIIHHI cucTemHu cepii IIBY.

JUis  miaTpuMaHHS B 3aJaHUX ~MEXax [apameTpiB  MOBITPS Y
TBAPMHHUIBKMX NPUMIIIEHHAX BUKOPUCTOBYIOTH KoMILiekT «Kiimat-4». Moro
OCHOBHI BY3JIM: OCBhOBI MPONEIEPHI BEHTWIATOPH, TEIUIOTEHEpaTOpy s
HarpiBaHHs MOBITpPs, a00 eNEeKTpUUHI Kajopudepu, cuctemMa aBTOMATHUYHOIO
KEepyBaHHS.

HeoOxigHuii MOBITPOOOMIH ISl PI3HUX YMOB JIOCATAETHCS 3MIHOKO
4acTOTU 00EpTaHHS BEHTUJIATOPIB.
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OOnanHaHHS  TpU3HAUYE€HE A poOOTH 3  aBTOMATU30BAHUMU
TEIJIOTEHEpaTOpaMu 1 3aJeKHO BIJl THUILY €JIEKTPOBEHTWISITOPA Ma€ TpH
TUnopo3mipu BukoHaHHs: «Kiimar-44y, «Knimar-45», «Knimat-47».

KoskeH BEeHTHIIATOpP MPUBOAMUTHCS B PYX BiJl OKPEMOT'O €JIEKTPOJABUTYHA,
70 Bajla SIKOTO BTYJIKOIO MPUKPIIIEHO YOTUPH Jonari BeHTwidsTopa. Ha Bany
BCTAHOBJICHA TyMOBAa MAaHXeTa, fAKa OXOpPOHS€ EJIEKTPOABUTYH  BiJ
MOTPAIUIHHS P1IMHU 1 TBEPIUX TLI.

BeHTWISITOpH BCTAaHOBJIIOIOTH TaK, 100 €JIEKTPOABUTYH 3HAXOAMBCS B
npuMimieHHl. Ha BXOJI KOXXHOTO BEHTHJISITOpa BCTAHOBIIOIOTH Kajko3l, IO
BIJIKPUBAIOTHCS TIOBITPSTHUM ITOTOKOM.

3amekHO  BIJ ~TeMIEparypd TOBITPS B NPUMINIEHHI CHUCTeMa
aBTOMAaTUYHOTO KEPYBaHHS J03BOJISIE PETYJIOBATH MPOAYKTUBHICTH 3MIHOIO
yycia oO0epTiB BEHTWJISATOpA 1 KUIBKOCTI Mpalo4uX BeHTWIATOpIB. [lpo
TeMIepaTypy MOBITpsI B MNPUMIIICHH] CUTHAII3YIOTh BCTAHOBJIEHI B HBOMY
JaT4MKd Temmeparypu. lle — HamiBOPOBIAHUKOBI TepMomnapu. 3aJaHuid
TEMIIEpaTypHUH  peXuM  (TeMIepaTrypy BBIMKHEHHS W  BHMKHCHHS
TEIJIOTeHepaTopa, TEMIIEpATypy BiJ’ €IHAHHS BEHTUJISITOPA) BCTAHOBIIOIOTH 32
JOTIOMOTOI0 TEPMOPETYJISATOPIB CTaHIII KEpYBaHHSI.

Yemanoeku aemomamuunoco niompumanna mikpoxiimamy THUITY
[IBY € npuHUIUIIOBO HOBUMH 32 KOHCTPYKTUBHHM BUKOHAHHSM 1 MIPUHIIUIIOM
poOOTH.

KoMmuiekT aBTOMAaTUYHMX NPUILIMBHO-BUTSKHUX YycTaHOBOK [IBY-4,
[IBY-6, IIBY-9 Biapi3HAIOTHCSA THUM, 10 B HUX 00’€/IHAHO MPUILITUB 1 BUTSKKY
MOBITPS. B OJHOMY arperari # HeMae HEOOXITHOCTI OOJaIITOBYBATU Y
MPUMILIEHHAX PO3MOAUIbHI MOBITPOBOIH.

Kommekt TIBY-6 cknagaeTses 13 MIECTH NPUILUIMBHO-BUTSKHUX IIIAXT,
SIK1 BCTAHOBITIOIOTh y TIEPEKPUTTI, MIECTU CUIIOBUX OJIOKIB 1 MyJIbTa KEPYBaHHS.

[ToBITps 3aCMOKTY€ETHCSI B KUIBLIEBUI 3a30p Mk KOXYXOM 1 BHYTPILIHIM
HAJIIHAPOM JIOTIAaTKaMM KPWJIbYaTKM BEHTWJISATOpPAa ¥ 3a HEOOX1IHOCTI
MIICPIBAETHCA  €JIEKTPOHArpIBAJbHUMU eleMeHTaMu. [lpurmivBHe mOBITPs
MOJKE TIEPEMIIIyBaTUCS 3 TEIUIUM, IO BUIAISETHCA 3 MPUMIIICHHS B Mipy
BIIKPUTTS PETYNIOIOUNX 3aciiHOK. [loJoKeHHs iX 3MIHIOIOTHCS TPUBOIHUM
enektpoaBurynom CJ/[-54 1 gotmpma wikponepemukadamu MII-210, sxi
BCTAHOBJICHI Ha TPUBOAHOMY NPHUCTPOi 3aciiHOK. Koiu 3aciiHKu 3aKkpuri,
arperaT TpaIloe B PEXKUMI MUPKYJAIII BHYTPIIIHHOTO TOBITPS 3 MOXKJIUBUM
MiIrpiBaHHSAM MOTO MPU HAJIXO/KEHHI HEBEIMKOI KIJTBKOCTI CBIXKOTO TOBITPSL.
[Ipy moBHOMY BIAKPHUTTI 3aCIIHOK MO KUIBIIEBOMY KaHaly B NPUMIIICHHS
MOJAETHCA TUIBKU CBIKE TMOBITPS 3 MIAITPIBAHHAM HOTO B XOJOJHUHN TEploj.
Butspkka moOBITpST 3 NPUMILIEHHSA 3[1MCHIOETHCS BHYTPIIIHIMHU JIOMaTKaMU
KPWJIbYATKHA BEHTUJISITOPA Y€pe3 BHYTPIIIHIN IIUIIHJp arperary.
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Jeknis 21

MAIINUHU TA OBJTAAHAHHA J1J151 BOAOIIOCTAYAHHA
TBAPUHHUILIBKUX ®EPM I HAITYBAHHSA TBAPUH

21.1. Jl:xxepesia BOAM i cXeMH MEXaHi30BaAHOT0 BOJONOCTAYAHHS
TBAPMHHUILKHUX (PepM i KOMILJIEKCIB.

21.2. Bono3a0ipHi ciopyau i BOAOMIiIIOMHUKH.

21.3. HacocHi craHuil, HAIPHO-PeryJ/JI0BaJIbHI CIOPYAH i
BOJOINPOBO/IH.

21.4. MexaHi3auiss HayBaHHs TBapPUH I ITHL.
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21.1. JI;xepesia BOJM i CXeMH MeXaHi30BaHOT0 BOJAOMOCTAYAHHS
TBAPUMHHULBLKUX (epM i KOMILIEKCIB

TBapuHHUIIEKI epMU 1 KOMIUIEKCH BUTPAYarOTh BOJAY Ha TEXHOJIOTTYHI,
Tiri€HIYHI, TOCTIOAAPCHKI M IPOTUIIOXKEKH] TTOTPEOH.

BononocrauanHs 00’€KTiB TBApMHHULITBA 3a0e3Meuye HOpMaJIbHI YMOBH
yTpUMaHHS TBAPUH 1 NTHULI, MABUIIYE iX NPOAYKTUBHICTb, SIKICTh OTPUMYBAHOI
NpOAYKIli, 3HWXKy€e 1ii  COOIBapTICTh, MOKpallye KyJabTypy  Mpaiii
00CIIyrOBYIOUOTO IMEPCOHAITY.

Bona ns HamyBaHHS TBapWH 1 MTHINl MTOBUHHA OYTH BHCOKOI SKOCTI, B
JOCTaTHIN KIJIBKOCTI M y OyIb-IKWi Yac 100u.

HopMu crnoxvBanHs Boau Ha (epmi BKIIOYAIOTh 11 BUTPATH IS
HaIlyBaHHsI TBapHH 1 MTHIIl, MIJTOTOBKY KOPMIB /10 3r0JIOBYBaHHS, CaHITaApHY
00poOKy TBapuH (MHUTTS W YHUIIEHHS), MUTTA ¥ Je31H(EKIII0 MOJOYHOIO
oOJialHaHHS, OXOJIOJ)KEHHSI MOJIOKA, TIrl€Hy OOCIYrOBYIHOUOro NEpCOHaly,
NpUOUPAHHS BUPOOHUYUX NPUMIIIEHb, 3MUBAHHS, TPAHCIOPTYBAHHS THOIO.

3 EeKOHOMIYHUX MIPKyBaHb (epMy IMOCTayaloThb BOAOID 3 OJHOIO
JpKepena, TOMY BOKIIMBOIO € MPUIATHICTh BOJH ISl 33JJ0BOJICHHS BC1X MOTPED.

Axuwo 6ooonocmauanna gepmu i po3mMaAwio6anHoz0 - nNOOAU3Y
HaceleHo20 NyHKmYy 30IlUCHIOIOMb 3 00H020 0 cepeia, mo 3a2a1bHy GUMpPAmy
600U BU3HAYAIOMb 6UOOM I KIIbKICHIO CHOXMCUBAYIB, 00008UMU HOPMAMU,
PENCUMOM CRONHCUBAHHA MA XAPAKMEPOM GUPOOHUYUX NPOUECIE.

[ToTpiOH1 BUTpaTH BOJAM 32 YMOBHU 30€pEKEHHS i1 SIKOCTI MOKHA 3a0e3-
MICYHMTH 32 JOTIOMOT'OI0 MEXaHI30BaHOT CHCTEeMH BojonocTrayanus (puc. 21.1).

Bumoru 10 axocTi MUTHOI BOJAM BU3HAYEHI cTaHAAapTOM. (s HamyBaHHS
JOPOCIUX TBapUHU BUKOPUCTOBYIOTh BOay Temmeparyporo +12...14°C, gns
MOJIOgHSKa BiamoBimHo +15...16°C. Jlns Bu3HAYEHHS SKOCTI BOOM Ta il
OpPUAATHOCTI N0 CHOXXHBAHHA, poOOIATH OakTepionoriyHuid, (i3uyHuUd Ta
XIMIYHUH aHaJI3H.

HalinepcrieKTUBHIIINKM MeTOA OYMINEHHS BOJM Ha BEIMKUX (epmax 1
KOMIUIEKCAX — yavmpaghionemose onpomMiHOEaAHHA.

Jl’kepesia BOJONOCTAYAHHA TBAPUHHULIBKUX (EepM 1 KOMIUIEKCIB!
noBepxHeBi (BoIM pIiYOK, MPUPOTHUX 1 IITYYHHX BOJOWMMII), MiA3eMHi Ta
atMmocdepHi Bonu. Hedoniku noeepxnesux 600. KUIbKICTh BOIH, ii SIKICTP 1
TeMIIepaTypa 3MiHHI i 3ajieXKaTh BiJl IOPH POKY; 3HAYHO 3a0pyIHEHI MOPIBHIHO
3 MIJ3EMHUMH JKEpeIaMu, NOTPEOYIOTh PETENbHOTO OYHUILIEHHS, 10 3HAYHO
3JI0POKYY€E BapTICTh BOJONOCTAYaHHSI.

Iinzemui  (3akputi) [JKepeja MOXYTbh OyTH TIPYHTOBHMH 1
MiknIacToBumMu. Bosau, ski 3ansraiote Ha riuOuni 40...50M Big moBepxHI
3emll (HaJa TEpIIMM BOJOHENMPOHUKHUM IIIApOM), HA3UBAIOTh I'PYHTOBUMM.
[pyHTOBMX BOA HeOaraTo, BOHM HE MAalOTh Hamopy. J(0 IPYHTOBHUX TaKOX
HaJIC)KaTh MiA3€MHI BOJM, IO 3aJIAraloTh Ha HEBENMKIM rimOmHi (3...5M Bix
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MOBEPXHI 3€MJIl), SKI Ha3UBalOTh BepxoBoakaMu. Ili Boau MOXYTh
3a0pyIHIOBATUCS HEYMCTOTAMHM, SIKI MPOCOYYIOTHCS 3 TOBEepXHi. Boau, ski
3aAraloTh  MDK ~ JIBOMAa  BOJOHENIPOHMKHMMH  IUJIaCTaMH,  Ha3UBaIOTh
MIKIUIACTOBMMH. X TOMINAIOTH Ha fe3manipui it Hanipui (apTe3iaHChKi).
Hamipui (apre3iaHcbKi) BOAM 3alOBHIOIOTH YCKO TOBIIMHY BOJOHOCHOI
MOPOJM 1 MiJT TACKOM HIAHIMAIOTBCS Y KOJOJSA35X HAa BEIUMKY BUCOTY, a 1HOJI 1
¢ontanyoTs. be3HamipHi Boam 3amsararoTh MiX JBOMa BOJOHEHIPOHUKHUMU
IIacTaMu MOPOJIH, HE 3alIOBHIOIOTh YBECH IIACT 1 MAIOTh BUIbHY TOBEPXHIO.

g

Pucynok 21.1. Cxemu BogonocTadaHHs IMpH 3a0MpaHHI BOJIH 3:

a — BIIKPUTOTO BOJONMHUIIA; 6 — OYpOBOTO KOJOA3S; 6 — MAXTHOTO KOJOA3s1; 1 — OeperoBuii
KOJIOJISI3b; 2 — HACOCHA CTaHIIis; 3 — BOJMOHAMIPHUI 0ak; 4 — BOJOIPOBITHA MEpexka; 5 — CII0KUBaAYI
BO/M; 6 — OYpOBUIl KOJIOASI3b; 7 — HACOCHA CTAHIIS 3 TIIMOMHHUM EJICKTPOHACOCOM; 8 — BOJIOHAITIP-
HA CTaHIIis; 9 — maxXTHUH Konoassb; 10 — HacocHa craHmis; 11 — moBiTpsiHO-BOASIHUN Oak
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MIiXIUIacCTOBl BOJM 3aXMINEHI BIJl TIOBEPXHEBOTO 3a0pyIHEHHS 1 MalOTh
100pl CMakoBl SKOCTI. 3amacu MIKIUJIACTOBUX BOJ BEJIHMKI, TemIeparypa ix
IPOTATOM POKY 3MIHIOEThCS He3HauHo. Lli mkeperna BBakarOTh HaWKpAIIUMU
JUTsI BOJIOTTOCTaYaHHS.

Cucrema BOJONOCTAYAaHHA — CYKYNHICTh 00’ €JHAHUX y MOTOKOBI JIHII
MaluH, 00JIalHAHHA Ta 1HXXEHEPHUX CHOpYA, NPU3HAYEHUX IJIs JT0OyBaHHS,
nepeKayyBaHHsI, IMOKpAIIEHHS SKOCTI, 30€piraHHs ¥ MOoJaBaHHS BOAU BIJ
BOJIOKEPEIT 1O MICIIb 11 CIIOKHUBAHHS.

Cucremn BONONOCTAYAHHA € 2pynogi U Jokanvui. I'pymoBi —
IpU3HAYCHI JJI1 IEHTPaJi30BaHOTO BOJIONOCTAYaHHS KIUIBKOX  BEIUKHX
00’€KTIB, 3B’SI3aHUX CHUILHICTIO TEPUTOPIi (MICTO, paiioH 1 T.1.). JIOKaJdbHi —
MpU3HAYCHI JUIsi  OOCIYrOBYBaHHS  OJHOTO IHAMBIAYyaJIbHOTO 00 €KTa
BOJIONOCTa4YaHHsI (TOCMOAapPCTBO, TBAPUHHUIIbKUN KOMIUIEKC 1 T.1.). JIokaibHa
CUCTEMa Ma€ aBTOHOMHE JIKEpENO BOJAM, HACOCHY CTaHIIIO, BOJOMNPOBIIHY
MEpEXKY.

3aie)XHO BIJ PO3TAllyBaHHS BOJOJDKEpENa MO0 CIOXKHUBAa4diB BOJU
3aCTOCOBYIOTH HaMipHi 200 caMOINJIMBHI CHCTEMH BOJONMOCTAYAHHSI.

Cuctemu BOJOINOCTAa4YaHHS 3aJIEKHO Bl THUIY  BOJOHAIIPHOTO
oOnmagHaHHA MOXYTh OyTh OamroBi W 0e30amToBI 3 MHEBMATHYHOIO
BOJIOMIA1MaIbHOIO (TTHEBMOT1IPABIIYHOI) YCTAaHOBKOIO.

Cucrema MexaHi30BaHOro Bojomocravyanusi (auB. puc. 21.1) BkiIo4ae
BOJIO/DKEPENIO, BOJIO3a0IPHUKM W OYMCHI MPUCTPOi, BOJOIIAHIMAIIbHE
oOnagHaHHs ¥ cnopyAu (HACOCHI CTaHIIi), HaMipHI BOJAOMPOBOIM, HAMIPHO-
pETyJIOBANIbHI CIIOPY/IH, 3acO0M KepyBaHHS Ta aBTOMAaTH3allii, PO3MOAUIbHY U
pETyJIOBAIbHY  amapaTypy, pO3JaBajibHI  MPUCTPOi  (aBTOHAMYBAJIKH,
BOJIOPO3/1aBadl, TIAPAHTH, KPAHH).

Jlnst 3a0upaHHs BOAM 3 PI3HUX JDKEpPET BUKOPHUCTOBYIOTH BOA03a0ipHi
CIIOPY/IH.

[3 BiZKpUTHX BOAOWMMIN 1 BOJOTOKIB BOJYy O€EpyTh 3a JOMOMOTOIO
pPYCJ0BHX 1 OeperoBux 3adipuux cnopya. PycinoBi Boj03ab0pu BIAIITOBYIOTh
npu 3a0opi BOAM 3 CEPEAHBOI YACTHMHM PIUKH, IIO Ma€ MOJori Oeperu i
He3HauHy riauouHy. beperoBi Bom103a0opu BUKOPHCTOBYIOTh MPHU JTOCTATHIN
rOMHI 017151 Oepera piuky 1 CTIHKOMY TPYHTI.

3a0ip BOAM 3 Mi3eMHUX JIzKepeJT 3IIMCHIOIOTH 3a JOTIOMOT 00 IHAXTHHX 1
TpyoduUacTux (OypoBHx) KOJIOAS3IB.

Jlist 3a0upaHHS BOAW 3 BIIKPUTOTO JDKEpelia Ha Oepe3l CIOpYIKYIOTh
npuiiManbHui  Kojomsa3b  (auB. puc. 21.1a). Boma B  HBOrO HAAXOAMTH
CaMOIUIMBHOIO Tpy0Oo10. 3 KOJIOA3s il MOAA0Th Yy HaNipHUM pe3epByap (Oamry
gy 0ak) BIAUEHTPOBUM ab0 BUXPOBHMM HACOCOM HACOCHOI CTaHIii. 3 Oamru
BOJIa CAMOTUTMBHUM TPYOOTIPOBOIOM HAIXOIUTH JIO CIIOKUBAYIB.

[laxTrHi komoms3i (muB. puc. 21.16) xonatote He rmbme 40M, OypoBi
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(muB. puc. 21.16) — 150m 1 Oinmbine. Bomy 3a0upaioTh BOJAOCTPYMHUHHHUMU
yCTaHOBKaMH, HACOCaMH 1 BOJIOI THOMHUKAMU.

Jlns  cTBOpEeHHs 3amacy BOJAM, HEOOXigHoro Juisi Oe3nepeOiifHOro
noctadaHHs Gpepmu (KOMIUIEKCY), CIOPY/IKYIOTh BOJOHAIIPHI OAIlITH.

21.2. Boxo3a0ipHi ciopyau i BOAOIiIiiOMHUKHA

Boao3abipHi cmopyau BHKOPHCTOBYIOTH /it  0e3mocepeaHbOro
3a0MpaHHsl BOAM 3 /iKepesaa W MoAaBaHHSA ii BogomigioMHukamu. J[is
3a0UpaHHs BOIU 3 noGepXHegux (BIIKPUTHX) Oxcepesl BIIAIITOBYIOTh Oeperosi
KoJI0AsA3i 200 Haitmpoctimi Bomo3zadopu. Ilpu 3a0upanHi Boau 3 nid3emHux
(3axpumux) oOsxcepen OyayloTh WIAXTHI, CBepPAJIOBHHHI (Tpyouacri) i
apioHoTpyOUacTi komoxas3i. Ili3eMHiI BOau, IO BUXOSATH Ha IOBEPXHIO,
30UpPaIOTh Y KANTAKHI KOJIOAS3I.

Bopo3abip BiIKpuTOro JpKepena CKIAJAETbCA 3 godonpuiimaya,
0epez06020 K0100A35 1 camMonaueHoi mpyou, 1o ix 3’ €JIHYE.

BononpuiiMaui OyBaloTh 3axuuyenumu 1 Hezaxuwienumu. 3JaxXuieHn i
npuiiMaY BJIAIITOBYIOTh 3 OETOHHUX a00 3ai300€TOHHUX KIJElb 3 OTBOpaMU
s BIycky Boau. HeszaxuumieHuil mpuiMad — 1€ OrOJOBOK CaMOIUIMBHOI
TpyOH, 10 YKJIAJCHHI Ha NTaTsX. Floro BCTAHOBITIOIOTH 32 TEUi€l0 BOJIH.

BeperoBuii koJI0a813b — npAmoeucha wiaxma Kpy2io2o (IiaMeTp He
MeHiie 1Im) abo keadpammnozo (1,5%1,5M) nepemuny, cminku aKoi
YKPInawowms 0epee’iHuUM 3pyoom, 3a1i300emoHHUMU KLTbUAMU aD0 Ye21010.
Kononsize BramroBytoTh Ha TOMy Oepesi, SIKM HE 3aTOIUIIOETHCS Y TOBIHB,
akHanOmmkue 1o mxepena. [llap Boau B komoasizi Mae OyTH HE MEHIIIE 3M.

3 BojompuiiMauya 10 KOJIOJA3Sl MPOKIIAIAITh CAMOIUIMBHY TPYOy 3
HEBEIIMKUM HaxujioM Yy Oik komoas3a. Jlis 3amoOiraHHsS 3aCMIYEHHIO
CaMOIUIMBHOI TpyOu BOJAOINpHUIMAY 3aKjaafaroTh Ha Takiil rnmuOuHi, 00 THO
HOro 3HaXOoJujIoCs HWX4Ye NpuilManbHOro kiHusg Tpyou nHa 0,3...0,4m. s
YHUKHEHHSI BIJKJIQJICHHA HAHECEHb JiaMeTp TPyOW BUOUPAIOTH TaKUM, 1100
MIBUAKICTH pyXy Boau Oyna 0,6...0,9m/c.

[Ilo6 3amobirTé 3aMep3aHHIO CAMOIUIMBHOI TPyOH, ii BCTaHOBIIOIOTH
HIKYEe KpoMkH poay Ha 0,25...0,30m. Buxignuii kineup TpyOu mae OyTu Ha
BigcTtani He MeHme 0,5M Bim maHa konods3s. 11[o0 Bix emHATH KOJOISA3b Bl
BOJIOTIpUIMAaYa TIPH OTJIsAAI 200 PEMOHTI, HAa BUXIJIHOMY KIHIII CaMOIUIMBHOI
TpyOU BCTAHOBJIOIOTH 3aCIIHKY.

IIaxTHI KOJIOAfA3I BHUKOPHUCTOBYKTH /JIsi JA00YBAaHHS MiJA3eMHHX
IPYHTOBHMX BOJ, fIKi 3ajsirarotb Ha rjauOuHi a0 30...40M npu TOBUIMHI
BOJIOHOCHOTO mapy 5...8M. [laxTHuN KOJNOIA3b CKIATAETHCA 3 020/106Kd,
waxmu 1 6000NPUUMATIbHOT YACMUHU.

02011060k (BEpXHs, HA3€MHA YaCTUHA KOJIOA351) 3aXUIIA€ KOJIOAA3b BlJ
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NOTpPAIUIIHHS ~ 3a0py/HEHMX  TOBEepXHeBHMX Boja. HaBkoio  orosoBka
BJIAIITOBYIOTh TJIMHAHUM 3aMOK IIUPUHOIO 1M 1 rmmOuHO0 He MeHie 1,5m. VY
paxiyct 2...2,5M poOysIiTh OpyKOBaHE€ BUMOIIEHHS Ha IICKOBI OCHOBI 3
HaxujioM Bix orojioBka 0,05...0,10°.

I'mubuHa waxmu 3anexXuTh B TTMOWHM 3aJITaHHS BOJOHOCHOTO Iapy.

Sk wmarepiasl a8 IIAXTH BUKOPUCTOBYIOTH JIE€pEBO, KamiHb a0o
3ami300eToH. Kam’siHi a00 1ErIsiHI CTIHKU KOJIOJA3S KIaAyTh HAa [IEMEHTHOMY
po3uuHi. ToBmuHa kam’siHoi cTiHKU — 30...40cMm, 1ierasHoi — 25¢m.

Booonpuiimansna wacmuna — 1€ 4YacTUHA KOJIOJA3S, 3aHypeHa Yy
BOJOHOCHUH 1m1ap. ['mnOuna 3anypeHHs Mae OyTu He MeHIIe 2...2,5M. 3alle)KHO
Bl TJIMOWMHU 3aHYPEHHS BOJONPHUNMAIBLHOI YAaCTUHHM IIAXTHI KOJ0aMA3i
MOISAIOTh HAa nO6HI (TOCKOHAN1) i HenoeHi (HeTOCKOHAI).

BoponpuitMmanbHa 4acTMHA MOBHOTO ILIAXTHOTO KOJIOAA3S 3aHypEeHa Ha
BCIO TJIMOMHY BOJOHOCHOTO IIAPY 1 CIUPAETHCS HA BOJIOHETPOHUKHUM Iap.
BononpuiiManbHa 4YacTHA HEMOBHOTO IIAXTHOTO KOJOMAS3SI TIIBKU YACTKOBO
3aHypeHa y BOJIOHOCHUH IUIACT 1 HE JOCATAE BOJOHEIPOHUKHOIO 1Iapy.

BoponpuiiManbHa 4YacTUHA KOJIOAS3S MPUUMAE 600y 3 BOJIOHOCHOTO
1jiacTa uepes omeopu y CmiHkax aoo oui i cminkax. Y pasi npuiiMaHHs BOIU
yepe3 JHO BOJONPUUMAIIBHY YAacTHHY OOJIaJHYIOTh IMICKOBO-TPaBItHUM
(b1IBTpOM, AKUN CKIATAETHCSA 3 TPHOX IIAPIB; TOBIIMHA KOKHOTO IIApy — HE
Mene 10cm. HuwxkHill map kinaayTh 3 KPYMHOTO MICKY 13 3€pHAMU J[1aMETPOM
0,5...2mM, cepemHiii — 3 ApiOHOTO TrpaBil0 13 3epHAMM JaiaMeTpoM 3...5Mm,
BEpPXHIN — 3 KPYIHOIO rpaBiio 13 3epHaMu aiameTpom §...10mm.

Sxumo mpuiiMaHHS BOIM BiAOYBAa€ThCs dYepe3 CTIHKA KOJOJsA3S, TO
BIIAIITOBYIOTh TpaBiiHUN IABTP, SAKUH PO3ZMINIYIOTH MIX BOJOHOCHUM
TOPU30HTOM 1 30BHIIIHIMUA CTIHKAMH BOJOMPHUHAMAIBHOT YacTHHH. ['paBiiiHMIA
GIIBTp CKIAMAETHCS 3 ABOX IIAPiB: T'PaBito 13 3epHAMU JiaMeTpoM 2...4MM i
MICKY 13 3epHamMu Jiametrpom 0,5...2MMm.

K0 OAWMH IIAXTHUM KOJIONSA3b HE 3aJ0BOJIBLHSE MOTpeOU y BO/I,
BIIAIITOBYIOTh  2PYHOGUII  WAXMHUI  K0100a3b. Bopay 3abupaioth 3
IIEHTPATBLHOTO KOJOMAM3sI, 3’ €THAHOTO 3 1HIIMMH KOJIOJS3SIMU CaMOILJTUBHUMU
a6o iHmMMU Tpydamu. Bimcranp Mk Koosa3simMu Mae Oytu y mexax 10...60m
3aJIe)KHO B1J] TOBIIMHU BOJOHOCHOTO IIapy 1 HOTo (GiIbTPyBaIbHOT 3/ITaTHOCTI.

CrepmiioBuHHI (TPyOUacTi) KOJMOASA3I BJIAIITOBYKOTH s 100YBAHHS
NiJ3eMHUX MiKIUIACTOBUX BOJA. BOHM MaioTh BeNWKy MPOAYKTHBHICTH 1
TPUBAIIMI TEPMIH €KCIUTyaTallii, 3aXMIleH] B 3a0pyAHEHHSs, IMHOUHA iX MOXKe
oytu 50...150m. Takuit KOJIOJSA3b CKIAAETHCS 3 2UPA 3 0207106KOM (TTIOYATOK
KOJIOAS351), C8€POIOBUHU 1 60OONPUUMATIbHOL UacmuHu 3 hinbmpom.

Ceeponosuna — 2nuboka eupooka y rpynmi, CMIHKU AKOI YKpinjieHi
cmanvHumMu 00caonumu mpyoamu, wio 3’cOnani my@mamu. OIyCKarOTh
o0caiHl TpyOU KOJIOHAaMH Y Mipy CBEpJIIHHS IPYHTY. CHo4aTKy OMyCKaroTh
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nepiry KoJOHY TpyO. SIKIIO OBXKMHA KOJIOHU nocsirae 25...40M, TepTs MK
IPYHTOM 1 CTIHKaMH TPYO MiABUIITYETHCS HACTUIBKH, IO OMYCKATH iX JaJli CTae
HEMOXJIUBO. TO/Il BcepeMHy MepIoi KOJOHU OMyCKalOTh JIPYTY, JlaMeTp TPyO
akoi Ha 50MM MeHIUK aiaMeTrpa TpyO MOmMEepeaHboi KOJIOHM, 1 T.I., TMOKH
OCTaHHS KOJIOHA HE MepeTHE BOAOHOCHUM 1Iap.

HwxHio yacTuHy o0cagHux TpyO, pO3MIIIEHYy Y BOJAOHOCHOMY MIapi,
o0nanHy0Th  (QiabTpammu. BoHa €  BOJONPUIMAIBHOK  YAaCTHUHOIO
CBEpPJIOBUHHOTO KoOoJsA3s. DuibTpu MNOBHHHI MaTu A00py MPOMYCKHY
3natHicTh. IIIBUAKICTE TPOXOKEHHS BOAM Yy GUIbTpax — OJM3bKO 1M/cC,
3arajpHa IIoia oTBopiB (hiibTpa — He MeHIe 20% ioro 619HOT MOBEPXHI.

Y CBEpIVIOBMHHHUX KOJOMS3SIX 3aCTOCOBYIOTh Oipuacmi, cimuyacmi W
epasiuni Ginetpu. JdipuacTuii (Tpyda 3 mpocBepAIEHUMHA OTBOPaMU JiaMeTpOM
15...20MM) 3aCTOCOBYIOTH Y BOJJOHOCHOMY IIIapi 3 TBEPIO0I0 MOPOJIOI0, TAJILKOIO
1 rpaBieMm. CityacTuii GUILTP — IpOoTAHA CHipaib, HABUTA 3BEpPXYy Kapkaca
(mipuactuii GinbTp) 3 GiUIBTpYBaNBbHOI CiTKH. Takuii QUIBTP 3aCTOCOBYIOTH,
SKIIO Y BOJOHOCHOMY IIapi € CEPEeIHbO3EPHUCTHI MiCOK.

I'pasiiinuii ¢iabTp — 3acunka MIDK eKCIUTyaTallliHOIO KOJOHOIO 1
BOJOHOCHUM IUTACTOM OJIHOTO, JIBOX a00 TphOX MIapiB MICKy 1 rpasito. lleit
(G1IBTp BIAMITOBYIOTH Y BOJOHOCHOMY IIIapi 3 IP10HO3EPHUCTUM IICKOM.

BononpuitmanbHy 4YacTHHY CBEpIJIOBUHM HE OONaAHYIOTh (DUIBTpOM,
SKIIO BOAY 3a0MParOTh 3 TPIIIMHYBATUX HOpP1] (IPaHITiB), BallHSKIB, KOJOs31 B
SAKUX JOBTOBIYHI, HE MOTPEOYIOTh 3HAYHUX BUTpAT HA PEMOHT 1 MAIOTh CTIiHKI
CTIHKH.

HacocHi craHumii mpusHaueHi sl NMiIHATTS BOAU 3 B003a0ipHOIL
CIIOPYAM, TMepeJaBaHHA 1I HANIPHUM MNPUCTPOSAM 1 4Yepe3 HHUX —
crnokuBavyaM. HacocHi cTtaHIii moalIsilOTh Ha cmaHyii neputozo 1 0pyzozo
migaaTTA. CTaHIli NepIoro MmigHATTS 3aCTOCOBYIOTH, SIKIIO BOAY JKepena
MOTPIOHO OYUCTHUTH.

OcHOBHI po00OYl OpraHu HACOCHUX CTAHIIN: Hacocu 1 6000NIOUOMHUKIU.
3a OpPUHIUIIOM pOOOTH BOMAOMIAHOMHUKM TOAUIAKOTL Ha 6Ii0UeHmMpPOBi,
600ocmpymeHesi, noputnegi, nogimpaui (epiipTu), cripanrbHO-1AHUIO206I 1
CMPIYKO61.

[IpuBOIOM HACOCIB € EIEKTPOABUTYHH, IBUTYHH BHYTPIITHHOTO 3TOPSTHHS
1 BITPO/IBUTYHH.

Hacocu 1 BOZOmiIiiOMHMKH MarOTh TaKi TEeXHIYHi XapaKTEePHCTHUKH:
noena eucoma niowammsa adbo0 Hanip 600u, Oonycmuma ucoma
6CMOKMYBAHHA, GUCOMA HACHIMAHHA, NOOAYA, NOMYIHCHICMbL HA BATLY
Hacoca, yacmoma obepmanna eana Hacoca (a00 TOJBIMHUX XOIB TOPIIIHS)
3a 1xB, koeghiyiecnm xopucnoi 0ii (KKJI).

IMoBHmii Hamip (0e3 ypaxyBaHHS BTpaT y TpyOOmpoBojaax) abo BHCOTa
MIJHIATTS BOAMW — BIJICTaHb BiJ PIBHA BOAU Yy JOKEpedl JI0 piBHS i1y

72



HANOBHIOBAHOMY pe3epBYyapi, BUMIPIOIOTh HOT0 Y METpax.

Brpatu Hamopy y TpyOoOmpoBOAi — BTpaTH Ha MOJOJAHHS TEPTS MIX
BHYTPIIIHBOIO TOBEPXHEIO TPYOOMPOBOIY 1 BOJOK MpH ii pyci ¥ BTpaTu OpH
IIPOXOJI>KEHH1 BOJIM Y€pe3 3aCyB Ta 1HII YACTUHH TPYOOIIPOBOY.

Bucoty BcMOKTYBaHHSI BOJIM BUMIPIOIOTh BIJICTAHHIO BiJl JUHAMIYHOTO
pIBHS BOJM Yy JOKEpeni J0 OcCl BIAIEHTPOBOrO Hacoca abo LEeHTpa
BCMOKTYBAJIbBHOTO TPUCTPOIO TMOPIIHEBOrO Hacoca. Jlomyctuma BHcCOTa
BCMOKTYBaHHS JUIsl BIALICHTPOBUX HACOCIB — 4...6, 1Jisi HOPIIHEBUX — 5...7M.

Bucora HarHiTaHHsi BOJU — BIJICTaHb B1JI OCl Hacoca Ji0 PiBHS BOJU y
HAIIOBHIOBAaHOMY pe3epBYyapi.

IMoxaya Hacoca — 00’ €M BOJIH, KU MTOJAETHCS 32 OJUHUIIIO Yacy.

VY Hacocax Juis MITHATTS, BOAW PO3PI3HAIOTH MOTYKHICTh Ha Baly Hacoca
1 KOPUCHY TOTY>HICTb. KOpPHCHA MOTY:KHICTb — MOTYXKHICTb, sIKa MOTPIOHA
JUTSL MAHSATTS. BOJM 3@ OJJMHMITIO Yacy Ha BUCOTY BiJl PiBHS BOJU y JKEPENl 10
piBHS ii y HAIIOBHIOBAaHOMY PE3€pBYyapi.

KoeginieHT kopucHol aii — BIAHOLIEHHA KOPHUCHOI MOTY>KHOCTI [0
MOTY>KHOCTI Ha Bally HACOCA, BUPAXKAIOTh y MPOIEHTaX ab0 YacTKax OJWHHIII.

JIist mMAHATTS BOAM 3 MOBEPXHEBUX JKEpE, MIAXTHUX 1 CBEPVIOBUHHUX
KOJIO/ISI31B Ha4yacCTIIe 3aCTOCOBYIOTH BillleHTPOBi Hacocu. Ilepesazu: nipocTi
3a OyIOBOIO, HAJIHI B €KCIUIyaTarlii, He MOTPEOYIOTh CKIATHOTO MPHUBOAA Y
poOOTI BiJ €JIEKTPOABUIYHIB 1 3HAYHHUX BUTPAT HA PEMOHT 1 TEXHIYHE
obciyropyBanHs. Ilodaua eiouenmposux Hacocié 3anexcums 6i0 HANOPY
600U, oiamempa, WUPUHU | Yacmomu 0depmanHnsa podooyozo koneca. llogayda
M1BUIIYETHCS 31 301IBIIICHHSM MapaMeTpiB poOd0YOro Kojeca Ta Horo 4acToTH 1
3HIDKYEThCA 31 30UIbIIeHHSM Hamopy. [IpoTe KokeH Hacoc MpU MaKCHu-
MansHOMY 3HadeHH1 KK ]| Mae neBHI mogady, HaIip 1 CIOKUBAHY MOTYXKHICTb.

BinuneHTpoBI Hacocu NOAUIAKTL 3a. pPOIMIWEHHAM 6ana — Ha
TOPU30HTAJILHI W BEPTUKAIIbHI; KiLIbKICHIIO poOdO4uUX Koaic — Ha OJIHO- 1
0araTocTymiH4acTl; cROCOOOM nid8edeHH:A 600U 00 POHOU020 KoJleca — HacoCu
OJIHO- 1 JIBOCTOPOHHBOTO MiJIBEJICHHS; 8€IUYUHON) HANOPY, IO PO3BUBAETHCS,
— Hacocu HU3bKoro (1o 15M), cepeanroro (1o 40m) 1 Bucokoro (monaa 40m)
THUCKY.

Jlist mexanizamii BOJOTIOCTadYaHHsS TBAPUHHUIBKUX (epM 1 KOMIIJIEKCIB
3aCTOCOBYIOTH BimmeHTpoBi Hacocwu TumiB K, KM 1 HMI', apresianceki — All,
ATIB, EIIJI, EIIB i ATH, mmaBatoui — ITH-10 1 Buxposi — B 3 BapianTamu BC
(camoBcMOKTYyBaJIbHI), 1 BO (006irpiBaibHi) Ta iH.

BogocTpymMHuHHI YCTAaHOBKH 3aCTOCOBYIOTH JIJIS IMJAHATTS BOJIU 3
TPpyOUaCTUX 1 MIAXTHUX KOJOMS3IB 3 TITUOWHOI JUHAMIYHOTO PIBHSI BOAHU 10
75m. Jlns mexaHizalii BOJOIIOCTA4aHHS BUKOPHUCTOBYIOTH BOJIOCTPYMHHHI
ycranoBku BH-2-8, BH-211-6 1 BH-2-111.

Ilepegazu. BonoCcTpyMUHHI HAcOCH TMPOCTI 3a OyJOBOIO 1 HaJiiiHI B
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Takuit Hacoc 3a0e3neuye MIHATTS BOJU Ha BHCOTY, JOCTATHIO JJis 3a0MpaHHs
il BigEeHTpoBHUM HacocoM. OTxe, 3a JIONMOMOTOK BOJOCTPYMHHHOIO 1
BIJILICHTPOBOTO HACOCIB MOYKHA IT1THIMATH BOJIY 3 BEJIMKOI IJTMOMHU.

CuipaJIbHO-JIAHUIOIOBi, CTPIYKOBI Ta IIHYPOBI BOJONMIAWOMHUKH
MIPU3HAYCHI JIJIs TIOJIaBaHHS BOJM 13 MIAXTHUX KOJOMS31B riuOuHOI0 A0 S50M, 3
BHUCOTOIO BOJISHOTO CTOBMA Yy BOAOIpHiIMalibHIM yacTuUHI He MeHie 0,75m.
BomonigiioMHUKH BUKOPHUCTOBYIOTh NEPEBAXHO TSI MEXaHi3allii BOJOIMOCTa-
YaHHs Ha [1aCOBUIIAX.

21.3. HacocHi cTaHuii, HAPHO-PeryJi0BaJIbHI CIOPYAU i
BOJOINPOBOIH

HacocHi cranuii moaijifioTh Ha. Ha3eMHI, 3arJMOJIeHi i1 Mig3eMHi.
BrnamToBytoTh iXx 100gM3y OeperoBux, MIAXTHUX abo0 CBEPAJIOBUHHUX
KoJIoAs3iB.  Po3Mipu  mpuMminieHHs ~ CTaHIIi  3ajeXaTh BIJl  KUIBKOCTI
BCTAHOBIIIOBAaHWX HACOCHMX arperariB. [Ipw BcTaHOBIEHHI OJHOTO arperara
TOBXWHA cTaHmii — 2,5...4Mm, mmpumHa — 2,0...3,5m. [lo ctem cranIii
MPUKPIIUTIOITh TaK JUIsl MIAHATTS W OMYyCKaHHS BOJOMIAHIMAJIbHUX TPYO,
IITaHT 1 HacociB. ['olMHHA MOJja4a HACOCHOTO arperara CTaHIlli MOBUHHA OyTH
Jeno MeHmow (abo [OOpIBHIOBATH) TMoAadl JpKepena 1 3ade3nevyBaru
HaWOLIbITY TOIMHHY BUTPATYy BOJM.

Jnst BojgomoctayaHHs (epM BUKOPUCTOBYIOTH HACOCHI CTaHIl 3
ABTOMATUYHUM KEpPYBaHHSIM BOJOMNOJIaBaHHA — OamToBi i1 0e30amITOBI
BOJIOKAYKH.

bamToBi BOAOKAYKM CKIQAalOTBCSI 3 HACOCHOI YCTAHOBKH, IO
po3TalioBaHa y CIEHIaIbHOMY TPHUMIIIEHH], HaMmipHO-PO3BiAHOI TpyOH,
BOJIOHAMIPHOI OalTH W amapaTypu A aBTOMAaTHYHOIO KEpPYBaHHS MOJAYer0
Bosu. [Ipu Temneparypi Boau miazeMuux mpxepen +4°C it 00MiHi Boau y Oarri
HE pIJIIe 0OJHOTO pa3y Ha J00y OallTy HE YTEIIIOITh.

Jns miaHsaTTs BoauM y OaliTy BUKOPUCTOBYIOTH BOJIOIIIHIMAJIbHI
YCTaHOBKH 1 BIAIIEHTPOBI HAaCOCH. ABTOMATHYHOIO IOJIa4€0 BOJAM KEPYIOTh 3a
JOTIOMOTOI0 TIOIIJIABKOBOi 1 OE3IMOIIJIaBKOBOI CHTHATI3AIId Ta EIeKTPUIHOT
anaparypu.

Amnaparypy aBTOMaTU4YHOTO KEpPYBaHHs 3 MOIJIABKOBOIO CHTHATI3aIlI€l0
BCTaHOBIIIOIOThH Y BOJOHAMIPHUX OallTax, 110 MpaioTh B YMOBAX, 32 SIKUX JiJ
Ha TIOBEPXHI BOJIU HE yTBOPrOeThes (10 -40°C).

Be30amToBi eJIeKTPOBOAOKAYKHN TIPU3HAYCHI JJIA TMIIHIATTS BOIAU 3
MOBEPXHEBUX JPKEpeN, MaxXTHUX 1 TpyOuacTux kojoas3iB. i HacocHi cTaHIii
3a0€3Meuyl0Th aBTOMATHUYHE MOJABAHHS BOJM Y BOJOMNPOBIAHY MEPEXY 1
MIJITPUMYIOTh IOTPIOHUN HaMip y Mepexi 03 BoJIoHaIipHOro Oaka abo OamTu.
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ABTOMATHYHI YCTAHOBKM 3 TiIpPOaKyMYJSITOPAaMH TPOTYyKTHUBHI Ta
HaJlliHI y poOoTi. BoHnM mpu3HadeHi i BOJOIOCTAYaHHS TBapPUHHUIIBKUX
dbepM, XUTIOBUX CEJHII 1 TOJLOBUX CTaHIB 31 3HAYHUMH KOJIMBAHHSIMHU BUTPAT
BOJIY TIPOTATOM 100U 1 1000BUM BogocnoxkuBaHHsIM 100. . 2500,

VY cTaHOBKM MPALIOIOTh 3 PI3HUMHU JDKEpEIaMH BOJOTOCTAYaHHS.

INapoakymynstop (puc. 21.2) — e 1BoKamepHa MICTKICTh 3 P03’ €MHHUM
(naHIIeBUM 3’ €HAHHSAM, Y ILIOIIMHI SKOTO BCTAHOBIIEHO T'YMOBY Jiarpamy, 1o
MOALISE TIIPOAKYMYJISITOP Ha JBI KaMEpH: BEPXHIO 1 HIDKHIO. BepxHs kamepa
3aMOBHIOETHCA TIOBITPSIM Y€pe3 BEHTUJIb, HIDKHS — 3’ €HaHa 3 TPyOOIpPOBOJIOM,
0 BeAC BIJ HACOCHOIO arperata J0 CIOXWBadiB. THCK Yy Kamepi
KOHTPOJIIOETHCS. MaHOMETPOM. Perne THCKYy BCTaHOBIIEHE Ha CICHIATILHOMY
KpoHUITEHI. BOHO 3’€HaHe CTPYMOINPOBOAOM 31 CTAHIIEI0 KEPpYBaHHs. Y pasi
BUTIKAHHSI TOBITPS 3 BEPXHbOI KaMepu TiJIPOAKYMYJIATOpa YCTaHOBKA
BUMMKA€ETbCS AaBTOMATUYHO TYMOJIEpPOM, SIKMI CIpanboOBY€ MpPU IMIJHIMAHHI
niadparmu it oOMexxyBayva.

Pucynoxk 21.2. I'inpoakymynsiTop:
1, 5, 9 — kpoHmTEIiH;

2 — TyMOIIep-BUMUKAY;

3 — MaHOMETp; 4 — BEHTHUJIB;

6 — pene Tucky; 7 — cko0a;

8 — TpyOka; 10 — qHuIIE;

11 — miadparma; 12 — xoBnak;

13 — oOmexyBau

0 (@ N W s N [~

Hamnipuo-peryaoBanbhi cnopyau. Ha TBapuHHMIBKMX ¢epmax 1 B
CUTbCBKMX HACEJICHUX ITYHKTax 3acTOCOBYIOTh SIK HaIlIpPHO-PEryJIoBajibHI
CIIOPYIU JIepeB’siHl, IIETJIsiHI, MeTajieBl i OJIOKOBI BOJOHAIIpPHI OamTu 3
BHCOTOIO PO3MIIIIEHHS HampHUX 0akiB §...15M; micTkicTh OakiB — 10.. 500",

301IbIICHHST MICTKOCTI 0aka 3MEHIIYE TPHUBAIICTh IIOJASHHOI pOOOTH
HACOCHOI  CTaHIli, aJie¢ TMABUILYE BapTICTh 11  eKkcIiuryaTtamii. Y
CUIBCHKOTOCTIOJIAPCHKOMY ~ BOJIONIOCTAa4aHHI ~ MICTKICTh ~ HamipHOro  0Oaka
cTtaHoBUTH 15...20% Haiibu1b11101 1000BOT BUTpaTH BoaAM. TouHile 00’eM Oaka
MO’KHA BU3HAYNTH, BUKOPHCTOBYIOUH rpadik BUTpATH BOJH Ha Ppepmax.

Bucora BcTaHOBIEHHS BOAOHAMIPHOTO 0aka 3ajieKUTh BiJ PO3MIIICHHS
HOTO BITHOCHO CIIOKMBAHHS, PO3MIPY BTPAT HAMOPY Y TOYIl PO3PaAXyHKOBOTO
(HEBUTITHOTO) BOAOpPO3OMpaHHs. BinbHUI Hamip i1 TBapUHHHUIIBKUX (depM
CTaHOBUTH 4...5M.
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Bucory po3mimennss HamipHoro 6aka, M, (puc. 21.3) BU3Ha4aroTh 3a
dbopmyIior

Hyp=(Hgy +h)+Hp, (21.1)

ae H, , — BUCOTa PO3MILICHHS 0aka, M;
H ; ;, — BEJIIMYMHA BIILHOTO HANIOPY B TOYLI BOAOPO30MPAHH, M;
h — BTpaTH HANopy B TpyOax BOJOMPOBITHOT MEPEXKI, M;
H , — PO3MILICHHS TOYKH BOAOPO30MPAHHS BIJHOCHO ITOBEPXHI 3€MIIl B
MICIIl BCTAaHOBJICHHS BOJIOHAMIPHOT OAIlTH, M.

Bopa HaaxomuTh 10 cHokuBadya — BOAONPOBOJOM. Bomomposina
CKJIAA€THCH 3 HATHITAJILHUX i pO3BiHUX TPYO.

Haznimanoni mpyou 3’€OHyIomb HACOCHY CHMAHYIIO 3 6000HANIPHOIO
oauimoro, po36iOHi — 6000HANIPHY Ay 3i CNONHCUBAYAMU.

Po3BigHy Mepe:xy BOAONPOBOAY NOJALISAITL HA 30BHIIIHIO i
BHYTPILIHIO.

3o06niwniit 600onpoeio — cucrema Tpy0, YKIAJIECHUX Y IPYHT, SKUMHU BOJIa
BIJI HACOCHOI CTaHIl HAAXOAWUTh J0 cHoxuBadiB. OOJIagHYIOTh HOTO
BOJIOPO30IPHUMHU MPUCTPOSIMU (KOJIOHKAMHU, T1[paHTaMHU TOIIIO).

Buympiwmniinn é0o0onposio — cuctema TpyoO, sIKI MPOKIATAI0Th YCepearHi
NPUMIIIEHb JUIS  TIJABEACHHS BOAM JO BOJOPO3/IaBAIBHUX MPUCTPOIB
(aBTOHAMyBaJIOK, KPaHiB).

Pucynok 21.3. Cxema a1 BU3HAUCHHS BUCOTH PO3MIIICHHS Oaka

€ 1Bl cXxeMH BOJONPOBIIHOI Mepexi. mynuxkoea W kinvuesa. llpu
TYIUKOBIM BiJI TOJIOBHOI KUBWJIBHOT MaricTpall BIIXOASATh BIATATY>KEHHS, SIKi
3aKIHYYIOThCS Tynukamu. [Ipu KiblieBid Mepexxi Boay MiABOISATH 3 IBOX OOKIB.

Ilepesazu mynuxkoeoi mepesici: 3aranbHa JOBXKUHA TPYO MEHIIA, HIXK MPU
KINBIEBiM, MEHIII BUTpaTH Ha npokianaHHs. Ilepeeacu kinbuesoi mepedsici.
HajAiiHIIa B ekcruryatarii (y pasi aBapii MOXKHA Ha JICIKUH 4Yac BUMKHYTH
OKpeMi JUISHKW, He IepepUBarOYM II0JaBaHHSA BOAM JO CIOXKHBaya),
CKJIaJIa€ThCsl 3 TPyO MEHIIOro JiaMeTpa, JIOBTOBIYHIIIA, MEHIIE 3a3HA€E
TIApaBIIYHUX yAapiB, Kpallla y CAHITAPHOMY BiHOIICHHI.
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Ha tBapunHMIIbKMX (DepMax BHYTPIIIHI BOJONPOBOIM MPOKIAIAIOThH 32
KIJBIIEBOI0 CXEMOIO, a 30BHIIIHI — YaCTKOBO 3a KUIBIIEBOIO, YAaCTKOBO — 3a
TYIIUKOBOIO (3aJIeKHO BiJ PO3MIMICHHS BUPOOHUUYUX MPUMIIIEHb 1 pelbedy
MICIICBOCTI).

[Ipu BramTyBaHHI BOJONPOBOJY 3aCTOCOBYIOTH UYAGYHHI, CHIAJIbHI,
azbecmoyemenmui, RA1ACMMACO6i Ta CKIAHI mMpPyou.

YasynHi TpyOu (po3TpyOHi i (aHUEB1) po3paxoBaHi HA PoOOUYMI THUCK
IMIIa 1 miasumenu Tuck 1,6MIIa.

CranbHi TpyOu po3paxoBani Ha pobouuit Tuck n10 1Mlla (3mitHeH1 — 10
1,6MIla), BUTOTOBIAIOTh OC3MIOBHUMHU (CYIIIBHOTITHYTHUMH) 1 3BapHUMH 31
CTaIbHUX IITA0. YKIAJalouu B 3€MJIIO, CTalbHI TPYOH MOKPUBAIOTH OITYMHUM
JIaKOM, a MPOKJIaIal0uy Ha MOBEPXHI — (papOyrOTh.

A30ECTOIIEMEHTHI TPyOU BUTOTOBJISIOTH 3 LIEMEHTY, 110 MIBUJIKO TYXaBi€
(75...80%), i aszbecty (25...20%). 3acTOCOBYIOTH IIi TPYOWM TINBKH IS
MPOKJIaJaHHs 30BHIIIHBOrO TpyoornpoBoay npu Tucky 0,5...1MITa.

[InacTmacoBi TpyOu MarOTh BETUKY MPOIMYCKHY 3AaTHICTh, AHTUKOPO3ii-
H1, TPOTE YYTJIUBI J0 TEMJIOBOTO PO3IMIUPEHHS 1 yAapiB.

Cxustai Tpyou CT-4 1 CT-8 po3paxoani Ha poOouwnii Tuck 0,4...0,8MI]a.
OO6uaBa KiHIll CKISHUX TpyO rnanki. CTUKY 3’€IHYIOTh pyXOMUMH (DIIaHIISIMU 3
T'YMOBHMH YIIIJTEHIOBATLHUMU KUTBISIMHU.

Jlnst BU3HAUEHHS JiaMerpa TpyO CKIIalaiTh CXeMy TpyOOmpoBOay i
po30uBaroTh ii Ha AUISTHKU J0BXHHOKO 200...300M, ayisi SKUX BU3HAYAIOTh
HaMOLIbIIY CEKYH/IHY BUTpaTy Boau. [liamMeTp TpyOu AJist KOKHOI JIISTHKU

(21.2)

1€ Q — HallOuIbIIa BUTpaTa BOIH, M3/c;
Vg — HMIBUAKICTb PyXy BOAM B TpyO1, M/C.

[MIBuakicte pyxy Boau B Tpybax miamerpom 50...300MM CTaHOBHTH
0,4...1,25w/c. Tlpu mBuakocti monan 1,25M/c 301IBIIYIOTHCS BUTPATH HATIOPY
y MEpexi, MPUCKOPIOETHCS CHOpAIlOBaHHA TpyO 1 BHUHHMKAae HeOe3neka
MOPYIIEHHST MIITHOCT1 BHACTIAOK TiApaBmiyHux yaapis. [IIBuakicTs pyxy Boau
MmeHia 0,4m/c IpU3BOIUTH JI0 3aCMIYEHHSI TPYO JOMIIIIKaMH, OCaJaMHu.

Boaonposia 001aqHy0Th pi3HUMH MPUIAJAAMH 1 TPUCTPOSAMH, SIK1 JTAIOTh
3MOTY pEryJIIOBaTH BUTPATH BOJHM 1 3am00iraTu pyHHyBaHHIO BojaonpoBosay. Lli
MIPUCTOCYBAHHS HA3UBAIOTh BOJONPOBIIHOI0 apMATYyPOI0.

BogonpoBigny apmartypy MNOAUISIIOTE Ha pe2yaroeanvHy (BEHTUII,
3aCyBKH, NpUAMalibHI 1 3BOPOTHI KJIAllaHW) Ta 6000p0o36ipHy (BOAOpPO30IpHI
KOJIOHKH, TIO>KEXHI1 T1APaHTH, MOJMBAJIbHI KPaHU, aBTOHAITYBaJIKH, BEHTUJI1).

Benmuni nipuzHaueHi I MOBUIBHOTO BUMKHEHHSI OKPEMHUX JUISHOK
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BogomnpoBoAy 3 TuckoM 100MIIa, BUTOTOBIAIOTH 1X 3 (PJIaHIIEBUMU 1 HAPI3HUMU
3’eHaHHSAMH JiameTpoMm 15...80MM. BcTaHOBIIOIOTH BEHTWUIIb Tak, 100 BOjAA
NpoTiKaia Yepe3 HbOro 3HU3Y Bropy.

3acysku MaroTh Take came MPU3HAYCHHs, SK 1 BEHTWJI, MPOTE BOHU
BUTpUMYIOTH TUCK 1,6MIla. BcTaHoBmI0IOTH X Ha TPyOONMPOBOJIAX J1aMETPOM
50mMmM 1 OinbIrre.

36opomni Knananu 3aCTOCOBYIOTH y pasl 3a0C3MCUCHHS PYXy BOAH
TiNBKM B OJHOMY HAmpsAMi. IX BCTAHOBIIIOIOTH HA BCMOKTYBalbHil 260
HarHITaJIbHIN TpyOax BIAIICHTPOBUX 1 MOPITHEBUX HACOCIB.

Booopo3bipni kpanu 3acTOCOBYIOTH /IS 3a0MpaHHS BOJAM B TOYKAX
crokuBaHHs. BoHu OyBaroTh BEHTHIIBHI U TpoOKoB1 giamerpom 13, 19, 25, 50 1
75mmMm, a6o 1/2, 3/4, 1, 2, 3. Kpaau 3’€1HYIOTb 3 TPYOOIIPOBOAOM 3a JTIOTIOMOT OO
IBUHTOBOI Hapi3KW 1 BCTAHOBJIIOKOTH Ha BUCOTI 1...1,1M Big mijory.

[ToxexHuit KpaH BIAPI3HAETHCS Bl 3BUYAHHOTO THUM, 110 Ma€ CIelialbHy
HaITIBraiKy, sKa Ja€ 3MOTY IIIBUJIKO MPUETHYBATH A0 HBOTO IMOXKEKHUH IIJTaHT.

Bomopo30ipHi  KOJIOHKM  BUKOPUCTOBYIOTH ISl  3a0MpaHHS  BOJU
0e3rmocepelHhO 13 30BHINIHBOI BOJOMPOBITHOI Mepexki ado BHYTPIIIHHOTO
BOJIOITPOBOLY.

[ToxxexxH1 TiapaHTH MpU3HAYEH] JJIs 3a0upaHHs BOAM Oe3mocepeHbO Bij
30BHIIIHKOI BOJOIMPOBITHOT MEpEXi, IIBUAKOTO MPUETHAHHA TOKEKHUX
pYKaBiB 0 TpyOONPOBOAY Y pa3i BUHUKHEHHS MOXKEXI.

21.4. MexaHni3auisi HAyBaHHSA TBapPUH I ITHL

Ha TBapunHuMIbKkuXx (epMax, TACOBUIIHUX 1 TaOIpHUX yMOBax
yTpUMaHHS TBapuWH 1 NTHUIl BUKOPHUCTOBYIOTH CTalllOHApHI W TIEpPeCcyBHI
asmonanyeanku. Ix NOIIIAIOTE 33; KiJILKICTIO 00CyroByBaHOI0 NMOT0JIiB s —
IHOuGidyaibHi, 2pynoei;, TPHHOMIIOM [ii — HAmiBABTOMATHYHI W
ABTOMATHYHI, HASIBHICTIO [J0JATKOBUX TMPHCTPOIB — 3 CICKTPUYHHUM
M1JIIrpiBOM BoAM abo 0e3 miairpiBy.

Ha ¢epmax BPX 3acTocoByrOTH aBTOMAaTH4HI1 1HAWBIAyalbHI W TPyHOBI
HaITyBaJKH 3 MIAICPIBOM BOAW a00 0e3 mimirpiBy. ABTOHAMYBAJIKU BXOMISTH 10
KOMIUIEKTY 30IpHOTO CTIMJIOBOTO OOJagHAHHS, SIK€ BUTOTOBJISE IPOMHUCIOBICTD
TSt epM 1 KOMIIIEKCIB, sIKi 3aHOBO OYAYIOTh 1 PEKOHCTPYIOIOTh.

Ha cBunO- 1 BiBHedepmax 3acTOCOBYIOTh IHAWBIAyaldbHI W TPYyMHOBI
HanmyBaJKd Oe3 MmiAirpiBy BoAM. Y MTaxIBHUITBI BUKOPUCTOBYIOTH TaKOXK
HamyBaJIKK 0€3 MiAirpiBy BOAM. 3arajibHa XapaKTEepPUCTHKA JCSKUX HAIyBaJIOK
HaBejeHa y Tabu. 21.1.

Ha 1kr cyxoi pedyoBMHH KOpPMY TBAapHWHH CIIOKMBAIOTh TaKy KiUJIBKICTBH

Boau: KoHI — 2...31; BPX —4...6;1; cBuHi — 6...81; BiBIi — 2...31; OTHIL IpU
BUIBHOMY JIOCTYII 10 Boau nipubsm3Ho — 0,2...0,31 Boau Ha 100r koMOiKOpMYy.
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Hopmu nmotpebu TBapuH y BoJi HaBeIeHO y Taom. 21.2.

Tabomuus 21.1
TexHIuHI XapaKTEPUCTUKHN HAITyBaJIOK

[Toka3Huk IT1A-1 [TAC-2 BYO-3
[Ipru3HayeHHs BPX CuHI1 Bisii
O06’eM HamyBaJIBHOI Yali, JI 19 4.0 3000
["aGaputHi JOBKHUHA 342 400 4100
PO3MIpH, MM: HIMpPUHA 212 490 2280

BUCOTA 160 170 2000
Maca, kr 7,8 16,0 1240

Tabnuis 21.2
Hopmu notpebu TBapuH y Bo/II

Bux tBapuH Hopma Ha ronosy, 1/100y
Bennka KOpPOBHU 80
porara OuKu 50
xypao0a: MOJIOJTHSIK JI0 2-X POKIB 30
TeaaTa 10 6 MICALIB 20
CuHi Ka0aHu, TOPOCI1 MAaTKH 25
MaTKH 3 TPUILIOOM 60
MOJIOJTHSIK cTapiiie 4 MiCsIIiB 15
BiBui 1 ko3u | nopocii 10
MOJIOJTHSIK 110 1-TO pOKy 3
IlTuug (Kypu, 1HIUKH, TYCH) 1-1,25

ABtoHanyBajika ITA-1 (puc. 21.4) npusnayena nnsi HanyBaHHa BPX.
CkragaeTbes 3 KOpIlyca, HalyBaJIbHOI 4Yallli, mejaii, KiarnaHa 3 MPYXUHOIO 1
npokiaaky. KiamaHHud MexaHi3M HamyBaJdKd PO3MINICHUN Y KiIamaHHIN
kopoOi. [lenans HamyBanku 3’€1HaHa 3 KOPOOKOIO IIAPHIPHO.

VY pobodoMy moJtoKEHHI HaITyBaJIKa 3’ €JHaHA 3 BOJIOMPOBITHOIO TPYOOIO,
B Pe3yJbTaTi BOJA I THCKOM ITOCTIMHO 3HAaXOJMWTHCSA y KJIAlaHHINA KOpOOIi.
[Tpu HaTHCKAaHHI TBAPUHOIO HA TeJaTbh CTEP)KESHb KiIaaHa BXOIUTh YCEPEIUHY
KJIallaHHOT KOpPOOKH, BIJKpHWBAIOYW JOCTYIlI BOJIW y HamyBaJbHY dYamny. 3a
NPUIMHEHHS HATUCKAHHS Ha TeJalb KJamaH 31 CTep)KHEM IIOBEPTAETHhCS B
MOYATKOBE TOJIOKEHHS, 3aKPUBAIOYH JIOCTYT BOJH Y HAITyBaJIbHY Yallry.

ABtoHanyBajika AI'K-4A (puc. 21.5) mpusnadeHa 1y OJHOYACHOTO
HaITyBaHHs YOTHPHOX roiiB BPX Ha BUTYMIOBaIbHUX 1 KOPMOBUX MalJaHIMKAX
y Oyap-sky mopy poky. Illo6 3abGe3nmeunt poOOTy HAIyBaJKM B 3UMOBHI
nepiof, ii 00JaHYIOTh €JIeKTPOMIIIrPiBOM, IO MIATPUMYE TeMIepaTypy BOIU
BiJ1 0 10 +20°C He3alle)KHO BiJ] TEMIIEpATyPH HaBKOJUIITHBOTO TTOBITPAI.
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| 7 9 8 10

Pucynok 21.4. ABronamnyBanka [TA-1:
1 — HammyBayIbHA Yamia; 2 — KJIalmaHHa Kopooka; 3 — Kopiyc; 4 — pemriTka; 5 — CTOsIK;
6 — Tpy0Oa; 7 — npyxxuHa; 8 — knanas; 9 — Brynka; 10 — HaTHCKHA TTeaTb
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Pucynoxk 21.5. ABronamnyBanka rpynosa AI'K-4A 3 enekTpomniairpiBom:

1 — kopnyc; 2 — yreroBaibHa TpyOa; 3 — BOJOBIABIAHA TpyOa; 4 — 130M11is; 5 — HATPIBHUK;
6 — OJIOK 3a3eMJICHHS; 7 — TEPMOPETYIISITOP; 8 — MoTNepeyka; 9 — MomIaBKOBUNA MEXaHI3M;

10 — xianan; 11 — kpuika; 12 — HamyBaJibHa yaia
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HamyBanka ckiagaeTbcs 3 KOpIyca, YOTUPbOX HAIyBaJbHUX Yalll
MICTKICTIO 6071 KOXHA 3 KpUIIIKaMH, KaMepHu MIIrpiBaHHS IMOBITPsI, KaMepH 3
KJIATAaHHUM MeEXaHi3MoM, Imady KepyBaHHsS, CJICKTPOHArpiBHHMKA 1 ITiABIIHOI
Tpyou. Koprnyc HamyBajIKu BUTOTOBJICHHUM 3 JIMCTOBOI CTajl 1 Ma€ BCEPEIUHI
TEIJIOBY 130JiAMif0. Y HIillll KOpPHycy po3milieHa Mmada kepyBaHHS. 3
MPOTUICKHOTO OOKYy y CTIHIII KOpPIOyCy € BIKHO JUIs T €JHAHHS
aBTOHAIYBAJKUA JO BOJOIPOBIAHOI MEPEXkKi, SIKE 3aKPHUBAETHCSI MOHTAXXKHOIO
KpUIIKowo. Yami — 1e KOHCTPYKI[is, BUTOTOBJIEHAa 3 JUCTOBOI cTtami. Jlo aHa
YaIi MPUBAPEHO CTOSIK KJIaNaHHO-TIOIJIABKOBOTO MEXaHI3MY 1 3JIUBHY TPYOKY,
0 BUXOJUTH 3a MEXI1 Kopiycy. BigkumaHl KpHIIKA BHUTOTOBJCHI 3 JUCTOBOI
CTali 3 IMHKOBUM MOKPUTTAM. BOHU 00€pTaroThCSd Ha MPUBAPEHUX 10 HUX
MIBOCSIX B OTBOpPAx OIYHUX CTIHOK 1 momepeuok. Kpuiiku 3akpuBaroTh JOCTYII
70 HamyBaJIBHUX MICIb 3a JIONMOMOIOK MpYyKuH. KiamaHHO-TIOTIaBKOBH
MEXaH13M BUKOPUCTOBYIOTH ISl MIATPUMAaHHS MOCTIHHOTO PiBHA BOJW y Yalll.
Tepmoperynsarop ckiagaeTbcs 3 MeMOpaHU, 3alOBHEHOI CyMIIIIIO edipy i
COUPTY, MIKPOBUMHUKAYA, MIANPYKUHEHOTO PEryJjJlOBaJIbHOTO TIBHHTA 1
TaOJIMYKH, 110 BU3HAYAE HAMPSIM OOEpPTaHHS PETYIIOBAIBHOTO TBUHTA. 3BEPXY
TEPMOPETYIATOP 3aKPHTHI KPUIIKO0. MOro BHKOPUCTOBYIOTh JUIi BMUKAHHS
HarpiBHUKA B Jlana3oHi 3a/1aHO1 TeMIIEPaTypH.

VY madi kepyBaHHS € MaHeNb, HA SIKii 3MOHTOBAHO TaKy anapaTrypy: peie
MPOMiKHE, TPU3HAYEHEe NJii BMUKAHHS W BHMHKAHHS HarpiBava; IMaKeTHUH
nepeMuKay — JiJIsl IEPEMUKAHHS CUCTEMHU EJIEKTPOMIAIrpIBaHHS B pyYyHUU abo
aBTOMaTUYHUN pexuM poOOTM 1 BUMHUKAHHS HarpiBada BiJ MeEpexi,
3aMmo0KHUK — JJIS 3aXKUCTY BiJl CTPYMiB KOPOTKOTO 3aMUKaHHSI.

Jlns  migirpiBaHHS BOAM B dallli  BUKOPUCTOBYIOTH — TPyOYacTHit
enekTpoHarpiBHuK Tury TEH.

I'pynoBi namyBasiku AI'K-4A BCTaHOBIIOIOTH Yy PO3PaxXyHKY OJHA
HamyBanka Ha 75...100 xopiB. Knanan rpynoBoi HamyBajKyd MOBHHEH MaTH
3aropoJIKEHHsS, IO JIETKO 3HIMA€Thbcs. ['pymnoBl HamyBalKku 3 €QHYIOTh 3
BOJIONIPOBOAOM TpyOamu miamerpom 19mmMm. Ilepen HamyBaiakow CTaBIATH
BEHTWIb 1 BJAIITOBYIOTh 3TiH.

ABtoHanyBajika AI'K-12 npusnadyena nns rpynoBoro HamyBaHHs BPX.
CknagaeTbes 3 IUCTEPHH MICTKICTIO 30M3, 10 BCTAHOBJICHA Ha KOJOJKaXx, 1
IBOX KOPHWT, 3’€HaHUX MK CO0O0I0 1 3 IIUCTEPHOI0 TYMOBUMH INIJIaHTaMu. Y
KOpUTax MIATPUMYETHCA TMOCTIMHUM pIBEHb BOJHU, OCKUIBKM OJIHE 3 HHUX
3’€IHaHE 3 LHUCTEPHOI0 BakKyymMHoo TpyOkow. HamyBanka oOnagHaHa
SJICKTPOMIAITPIBOM, IO JIa€ 3MOTY BUKOPUCTOBYBATH ii y 3UMOBHI Mepion AJis
HallyBaHHsS TBapWH Ha BUTYJIIOBAJbHUX MalgaHyukax. Jlis HamoBHEHHS
IIICTEPHU BOJIOI0 BHKOPHCTOBYIOTH BOJOMPOBia a00 Bomopo3naBauy BP-3M (B
yMOBaxX TaOIpHOTO 1 IMACOBUIIHOTO YyTpUMaHHS TBapwH). OaHA HamyBaJKa
po3paxoBana Ha 100...120 xopiB.
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ABTOHANMyBAJIKH IJIsi CBHHeil. BUKOpHCTOBYIOTH 1HJIMBITyallbHI,
HIMIEJIbHI ¥ 4YalllKOBI HAaNyBaJKM, $Ki BCTAHOBIIOIOTh Yy CBHHApHUKaX-
MaTOYHHKaX 1 CBUHAPHUKaX-BIJAroAiBeIbHUKAaX. HuMu 00J1aIHYIOTh TPYIIOBI Ta
1HIMBIyaJIbH1 CTAHKH.

[Ipu BiaroniBii CBUHEW BOJOTMMHM KOPMaMU BCTAHOBIIIOIOTH OJHY
HanmyBasiky Ha 20...25cBuUHEW, a Tmpu TOAIBIAI CyXMMH — OJHY Ha
10...15 cBuHEN.

['pynoBi HamyBaJIKM BUKOPUCTOBYIOTh IIPU TaOIpHOMY yTpUMaHHI CBUHEU
Ta y CBHHAPHHKAX, IKi HE MAIOTh BOJONPOBIIHOI MEpEXi. [X BCTAHOBIIOIOTH Y
MPUMIIIECHH]1 TS TOIIBIII.

ABtoHanyBajika ITAC-2 (puc.21.6) — 1ne ABI HamyBajJbHI Yallll, MIX
AKUMH PO3MIIlIEHA TMOIJaBKoBa Kamepa. Yaii 3’e€HaHI 3 KaMepow uepes
oTBOpH y cTiHkax. [loriaBkoBa kamepa 3akpuTa KPHUIIKOIO, sIKa 3HIMAEThCS, a
yain o0najHaHl BIAKUAHUMU Kpuiukamu. [Ipu 3HM>KEHH1 piBHA BOJM y 4alllax
MOIJIABOK OINMYCKA€ThCSI, BIAKpUBAE KiamaH 1 Boja HamoBHIoe darm. [Ipwu
HAIOBHEHHI Yalll BOJIOI0, MOIJIABOK IMIIHIMAETHCS 1 KJIallaH 3aKpPUBAETHCSI.

ABtonamyBaniku [IAC-2 BCTaHOBIIOIOTH 1 3aKPITUIIOIOTH Y3A0BXK (PPOHTY
TOMIIBJII y PpO3paxyHKy OJHA HamyBajlKka JUIsi JBOX CYMDKHUX CTaHKIB.
HanyBanky mnpueaHyrooTh 10 BHYTPIIIHBOTO BOJAOMPOBOAY 3a JOMOMOIOIO
CTOSIKIB, 3’ €IHYBAJIbHUX MYy(T, BAKOPUCTOBYIOUH 3TOHHU.

Boga 3 BomOmpoBigHOT Mepexl uepe3 KOpIyC KiamaHa HaIXOIWUTh Yy
MOIJIABKOBY KaMmepy 1 uepe3 O14Hl OTBOpU — Yy yail HamyBajiku. [lormmaBok i
KJIAMIAaHHUWA MEXaHI3M PeryJioioTh TakK, 100 piBEHb BOAM Yy yamiax OyB Ha
10...12MM Hmkue iX KpoMKu. TBapuHHU, MITHIMAIOYM KPUILNKH Yall, I I0Th
BOAy. 31 3HWKEHHSM pIBHA BOAM Yy 4Yallax IMOIMJIABOK OMYCKAEThCA, 3a
JOTIOMOTO0 BakeJIsl BIIKPUBAETHCS KJIAllaH 1 piBEHb BOJU IigHIMaeThes. Komm
TBAPUHHU MEPECTAIOTh MTUTH, KPUIIIKUA HAIMYBAJIOK 3aKPHUBAIOTHCA.

BceraHoBiieHI aBTOHANyBaJIKM MEPEBIPAIOTh HAa UIUIBHICTh 3’ €AHAHb
(repmeTnyHicTh) 1 momady Boau mnpu Tucky 0,2Mlla. ABroHamyBanka
3alOBHIOETHCA BOJOKO 32 25...30c.

ABTOoHanyBajika rpynoBa AI'C-24 npusHaueHa uisi OJIHOYACHOTO
HanmyBaHHS 24 nopociux cBuHEW. BoHa ckiamaeTbcs 3 HHUCTEPHU MICTKICTIO
3M° i 1BOX koput. [lucTepHa 1 KopuTa BCTaHOBIICHI HAa CIUTHHIN pami-caHdaTax.
Kopura po3giieHo Ha 4YacTHHH, IO 3aKpUBAIOThCA KiamaHamu. [locTiiiHuii
PiBEHb BOJIM Y KOPUTaX MATPUMYETHCS BAKYYMHHM TPHUCTPOEM.

[Ipu ekcmmyatanii 'y 3MMOBHUM TMepioj] HamyBaJIKy OOJaJHYIOTh
CJIEKTPOMIAITPIBHUKOM, TEMIIEpATypHUM pejie, KIallaHHUM MEXaHI3MOM,
IIUTOM KEpPYBaHHS 1 CUCTEMOIO eJeKTpooOaaaHanHs. [{uctepHa 3amoBHIOEThCS
BOJIOIO 3 BOJIOTIPOBIIHOI Mepexi ab0 Boopo3aaBadiB Tuy BY-3.

Bonopo3naBau yHigikoBanuii BY-3 BUKOpHUCTOBYIOTH 1)1 TIEPEBE3CHHS
BOJIM HAa TBAPUHHUIIbKI ()epMU, MTACOBUIIA 1B JITHI TaOOpU HpH TeMIIeparypi
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HaBKOJIMIIHBbOTO MOBiTps He Hmwkue 0°C. LlucrepHy Boaopo3naBaya 00’eMOM
In° i CaMOBCMOKTYBAJIbHUN HACOC BCTAHOBJIIOIOThH Ha JIBOBICHIM pami. [IpuBoj
Hacoca — Bij Baia BimOopy moTykHocTi (BBII) Tpaktopa. Hacoc 3abe3neuye
3a0upaHHsa BOJM 13 JKepena 3 TnOuHu 10 4,5M. Boay 3 nucTepHu 3/MBarOTh
CaMOILJIMBOM, a Yy pa3l MnoTrpedu — [HUM K€ HACOCOM. ATrperaryrTh
BOJIOpO3/1aBay 3 TpakTopamu kinacy 1,4 10,9.
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Pucynoxk 21.6. ABronamyBanka s ceuneit [TAC-2:

1 — xopnyc; 2 — 4alIky HamyBaJIKM; 3 — MOMJIaBKOBA KaMmepa; 4 — KyTHHUK; 5 — roJ4acTuil KJanas;

6 — BaXUJIb NOIIJIaBKA; 7 — MOIUIABOK; 8 — KPUIIKH YaoK; 9 — Bich kpuiiku; 10 — mpoxigHuii oTBip;
11 — rymoBa npoOka; 12 — npy>KrHHa IUIaHKa

ABToHanyBajika A(0-3,0 nmpu3HaueHa JJisi HAIyBaHHS OBEIlb B YMOBax
TaOIpHOTO yTpHMMaHHI 1 Kommapax. BoHa CckIagaeTbcss 3  IIMCTEPHH,
BCTAHOBJICHOI Ha paMi 3 XOJOBOI YaCTHHOIO, BIAIIEHTPOBOTO HACOCA, KOPUT 1
cuctemu enexkrpoobnagHanusa. Hacoc mpuBomuthes B gito Big BBII Tpaktopa.
HamyBanka oOsiajiHaHa T1ApaBIIYHOIO TalbMIBHOIO cUCTeMOw0. PiBeHb BoaM
PETYJIOI0Th BAKYYMHHM MIPUCTPOEM.
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Jlexkuis 22
MAIINHU TA OBJIAIHAHHSA JJISA )j[OiHHH KOPIB

22.1. TexHo0JI0TiA MAIIUHHOTO IOTHHS.

22.2. Cnioco0Ou 10iHHsA KOpiB. OCHOBHI BUMOIHM Ta MPaBHJIA
MALIMHHOIO JOIHHA.

22.3. 3aranbHa 0y10Ba JOLIbHOI MAIIIMHH.

22.4. BakyyMHi cHCTeMH J0IJIbHUX MALIHUH.

22.5. JoinbHi anmaparTu, kiacudikaiis i Oyaosa.
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22.1. TexHoJioriss MAIIMHHOI'O TOTHHS

BusnauanbHuM  (GakTOpoM PO3BUTKY MOJIOYHOTO TBApUHHUIITBA B
VYkpaini € 30UIbIICHHS TPUBAJIOCTI BUKOPUCTAHHA TBAapUH Yy cTagax 1
MIITPUMAHHS iX BHCOKOI IMPOJAYKTHBHOCTI NPH 3aCTOCYBaHHI BITYM3HSHOI U
3apyO1’KHOI JTOITbHOI TEXHIKHU.

B ymoBax Benukux MoIOYHUX (epM, Yy (PepMEpCbKUX Ta OCOOMCTUX
rOCIOJapCTBaX JOIUIBHO BUKOPHUCTOBYBAaTH BHCOKOMIPOIYKTHBHI TOPOIU
MOJIOYHOT XyZ0OHU 3 HAJI0EM 32 JIAKTALIIIO 5. ..8 TUC. KI' MOJIOKA.

Monoko CKIamaeTbcsl 13 MOJOYHOrO OUIKa, BYIVICBOMAIB, KHUPIB,
MIHEpAJIbHUX PEUOBMH 1 BITaMiHIB, SIKI HAaAXOIATh 3a PaXyHOK TMOXXHBHUX
PEYOBHH KOPMIB KPOBOHOCHMMH CYJIMHAMH JO BHM’S 1 BHUIUISIOTHCS
CEKPETOPHUMU KIIITUHAMH B TIOPOKHUHY aIbBE0J. MOJOKO 3 HUX CaMOCTIHHO
HE BHTIKa€ TOMY, III0 BHBIJIHI NPOTOKH ajibBeos Jayxe ToHKi. IIpornec
YTBOPEHHS MOJIOKa y BHUM'I KOPOBH BIJOYBaeThcs Oe3nepepBHO 0e€3
raJibMyBaHHS POTAroM 16...18 rogus.

Y mporeci MAamIMHHOTO JOIHHS B3aEMOJIIOTH  «MallliHA-TBapHUHA-
moauHay. [Ipu nboMy MOBHHHI 3a0€3Me4yBaTHCSl aKTUBHE MOJIOKOBHBEICHHS,
MOBHOTA BUJIOIOBaHHS, CTUMYJISIIISL CEKPEIlii MOJIOYHOT 3aJ103U, PICT MOJOYHOI
MPOJYKTUBHOCTI TBAapUH 1 SAKOCTI MOJOKA, 3HWKEHHS TPYAOBUTpAT U
E€HEepPropecypciB Ta 30€peKECHHS 3I0POB’SI BUM’S1 TBAPHH.

MamuHHe JOIHHSI — HAWBIANOBIAAIBHIMIMKA 1 TPYAOMICTKHUN MpPOIEC Y
TEXHOJIOT1l BUPOOHMIITBA MOJIOKA, SIKUM TIOEJHYE MOJIOKOBiIauy i
MOJIOKOBHBEEHHS, 1110 MPOTIKAIOTh y TICHIN €AHOCTI. MOJOKO B pe3yJbTaTi
MOJIOKOYTBOPEHHSI 30MpAa€ThCS B MOJOYHIA 3amo31i TBapuHH (1o 90% B
JTbBEOJILHOMY MPOCTOP1 BUM 5) 1 HEJOCTYIHE IS O€3MO0CEPEAHHOTO BUBEICHHS
0e3 POTIKaHHS MPOIIECY MOJIOKOBIIIadi.

MousokoBimnaua (3a BuzHaueHHsM E.I1. KokopuHoi) — 1ie ckiagina pyxosa
pEaKIIis 3aJ103M, B PE3yJIbTATI SKOI MOJIOKO BHTICHSETHCS 3 albBEOJ y IUCTEPHU
BuM’s. Lleli mnporec nNpoTikae mMiJg BIUIMBOM TOPMOHY OKCUTOLMHY, SIKUA
MIPOIYKYETHCS y TOJIOBHOMY MO3KY TBapWHU 1 TPAHCIIOPTYETHCS IMOTOKOM KpOBI
no Bum’s. TpuBaigicTb peduiekcy MOJIOKOBiIavi (J11i OKCUTOIMHY)
4...5 XBUJIMH.

JlnHamika TIPOTIKaHHS TPOIECY MOJIOKOBIiadi B OCHOBHOMY 3YMOBJICHA
KOHIICHTPAII€I0 OKCUTOIIMHY B OpraHi3Mi TBapwHH, M0 3aJCKHUTh BIJ
MTOBHOIIIHHOCTI peIieKCy, MBUIKOCTI YTBOPEHHS TOPMOHY 1 IMEpioay po3many.
YTBOpEHHSI OKCUTOIIMHY BiAOYBA€ThCS i Al€l0 0€3yMOBHO-PE(PIIEKTOPHUX 1
yMOBHO-pediekTopHUX (pakTopiB. bezymosno-peghnekmopni ¢haxmopu — Taxi,
10 CIPUYMHSIIOTH MEXaHIYHHM, TEIUIOBUI UM 1HIMUH BIUIMB Ha PEICITOPHI 30HU
MOJIOYHOT1 3aJ103U. YMoeno-peghrekmopni ghakmopu — e Ti, o GOpMyroThCs B
pe3ynbTaTi 0araTopa3zoBOro MPOTIKAHHS MPOIIECY JOTHHS 3a MEBHUX CTAOUIbLHHUX
30BHIIIHIX YMOB.
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Bix MomeHTy HaAXOKEHHS CUTHAIIB 30BHIIIHIX IMOAPA3HUKIB O
30UTBIIIEHHST KOHIIEHTpAIlil OKCUTOIIMHY, IO BIJAIMOBITAE AKTUBHOMY IPHUITYCKY
MOJIOKa, MPOXOJUTh OJM3bKO 45 CeKyHI. Y 1ied MOMEHT 4acy MOBHHEH OyTu
BBIMKHEHHI JTOTBHUN amapar.

AKTHBHMI NPUITYCK MOJIOKA TPUBA€E ONM3BKO 3...4 XBUIMH 1 3yMOBJICHUIA
MEepi0JIOM PO3MAay OKCUTOILMHY. 3a Leld 4ac Mae OyTH 3/1iCHEHO BUJIOIOBAHHSI
OCHOBHOT YaCTKH Pa30BOTO HAJOK MOJIOKA. LI 3aKOHOMIpHICTH TMOKJIa/ieHa B
OCHOBY PO3POOJICHHS] BUMOT 1 ITPaBUJI JIOTHHS.

JloiHHs KopoBM Mae BinOytucs 3a 4...6 xBunuH. Ilpu croemiaabHUX
npuiiomMax, TOOTO MIBHAKICHOMY JIOTHH1, HOTO TPUBAJICTH 2...3 XBUIMHHU.

KoHIIeHTpalliss OKCUTOIMHY 3aJICKUTh BiJI MOBHOIIIHHOCTI pediIeKTOpHOI
TISUTBHOCTI TBAPUHU, 3yMOBJICHOT CTEPEOTUTIOM JTOTHHSI.

CrepeoTnn JOIHHSI CTBOPIOIOTh Ha OCHOBI (P1310JIOTTYHUX OCOOIMBOCTEH
TBAapYH, 3aKOHOMIPHOCTEH MPOYKYyBaHHS MOJIOKA B OpPTaHi3Mi il MOJIOKOBI11aui.
30BHIMHI (PaKTOpH MarOTh MOOUTIZYBaTH opraH13M TBapWH Ha ITOBHOIlIHHE
MIPOTIKAHHS (plslonorquHX MPOIIECiB, TOB’S3aHUX 3 MOJIOKOBIIauero, 1

MaKCHUMAaJIbHO BIJIBEPHYTH yBary TBapWH BiJl 1HIIMX MPOIIECIB HAa 4Yac JOIHHA
(HemOUUTBHO 3rOJJOBYBAaTH TBapUHAM KOHIIEHTPOBaHI KOPMU ITijl 9ac JOTHH, 0O CIIOKHUBAHHAM KOPMY

1 i0OTO TPaBJICHHSM CIIOBUTBHIOETHCS POLIEC MOJIOKOBIIIayi).

MoJiokOBUBeIeHHSI 3/IMCHIOETbCS B pPE3yJbTaTl PI3HULI THUCKIB 13
BHYTPILIHBOTO 1 30BHIIIHBOTO OOKY chiHKTepa (KUIbLEBUA M’S13) YHACHIJIOK
CTBOPEHHS TIEBHOTO HAJJIMIIIKOBOTO TUCKY BCEPEANHI TIUKHU a00 3HIKEHHS TUCKY
(YTBOpEHHS BaKyyMy) 3a i MEKaMH.

OTxe, MOJIOKOBIJIa4a € 3a7a49€t0 3001HKEHEPHOI0, & — MOJIOKOBUBEICHHS
— 1HKEHEPHO-TEXHIYHOIO.

OcHoBHI omepamnii TexHOJIOTiI [OIHHSI: 3a0e3MeueHHs CTaOUIBHOCTI
MpolLecy; MEepeBipKa TEXHIYHOIO CTaHy AOLIBHOI amapaTypu; B XOJIOAHY IOpPY
POKY MIJIrpIBaHHA JOIJIbHUX arapaTiB y rapsidiid BoAi; OOMUBaHHS BUM 51 TEILIOIO
(40...45°C) Bomor0; OOTUPAHHS BUM Sl YUCTUM PYITHHUKOM; MacaXX J1HOK 1 BUM S;
3[I0OIOBaHHS MEPIINX CTPYMHUHOK MOJIOKA; OTJISIT CTaHy BUM S 1 IIAOK; OASITaHHS 1
BMUKaHHS JOUIBHUX amapariB; CHIAKYBaHHS 3a XOJIOM JOIHHS; 3J1MCHEHHS
MAaIIMHHOTO JOJIOFOBAHHS; 3HIMAHHS MOUIbHUX amapaTiB. [loBHE BHIOIOBaHHS
MOJIOKa Ma€ OyTH 371iiCHEHE 0€3 PyYHOTr0 JI0JIOFOBAHHS.

22.2. Cnioco0u 10iHHsA KopiB. OCHOBHI BUMOIHM Ta MPaBHJIA
MAIIVMHHOIO JJOIHHSA
CriocoOu J0iHHS KOPIB: MPUPOJHUM — CCaHHS BUM S TEISM; PYYHHHA —
BUTUCKAHHA MOJOKa 13 BUM’S 1 JIMKA pyKaMd J0sipa; MANIMHHUHA —
BIJICMOKTYBaHHS 200 BUTHCKAaHHS MOJIOKA JOiJTbHUM arapaToM.
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IIpupoane n0iHHS — HAWIIBUIIIMKA CMIOCIO eBakyarllii MOJIOKa 3 MOJIOYHOI
3am03u. BuMmarae HaliMeHIIUMX 3aTpar, ajieé He MOxke OyTH 3aCTOCOBaHE Ha
MOJIOYHOTOBApHUX (epmax 1 depmax il BUPOIUTYBAHHS MOJIOJTHSKA, OCKLIBKH
IIPY HhOMY BaXKKO 3/IIHICHUTH HOPMOBAHY T'OJIIBJTIO TEJIAT.

Py4Hne 101HHS TOB’si3aHE 31 3HAYHUMU 3aTpaTaMu Ipaili i NPU3BOJUTH JO
HaJAMIpHOI coOIBapTOCTI MoJIOKa. Hemomiku: OJHOYACHO BUIOKOETHCS MOJIOKO
TUIBKU 3 JBOX JIIMOK, a pedIeKC MOJIOKOBIaul NOLIIUPIOETHCS HA BCl YOTHUPHU;
onuH Josip Buaorwe 10...12 kopiB 3a 3MIHY; 3HIDKEHHS SIKOCTI uepes
3a0pyaHEHHS, 00 MOJIOKO TOJIA€ThCA Y BIAKPHUTE BIJIPO; BaKyyM HABKOJIO JIHWKH
HE CTBOPIOETHCSL.

MamuHHe 0THHS 301IbIITY€E TPOAYKTUBHICTh Mpalll oneparopa y KiJibKa
pasiB (oauH orepaTop o0ciayroBye a0 50 kopiB), 3a0e3neuye OTpUMaHHS MOJIOKa
BHUCOKOI SIKOCTI1 3 MIHIMaJILHOIO COO1BapTICTIO.

€ JBa TPUHUMUIOM BUBEICHHS MOJIOKA MpPU MAIIMHHOMY JIOiHHI:
BIJICMOKTYBaHHSIM 3a JIOTIOMOTOI0 BaKyyMy 1 MEXaHIYHUM BUTHCKYBAHHSIM.
OcTaHHIi cr1oci0 aHANOTIYHUN PYYHOMY, TOMY IPAKTUYHO HE 3aCTOCOBYETHCA.

MamvHHe JOTHHSA TOIIISIIOTh 3a:

- MEeXHIYHUM pieHeM Ha TPU TUIA: MeXaHi30BaHe, aBTOMATH30BaHe il
podoTu30BaHe;

- opzanizayicio Ha Taki BUIW: JOIHHSI B CTiiJiax, y JOLIbHMX 3aJiax, Ha
NOITbHUX MAWIAHYUKAX, Yy JITHIX Ta0Opax Ha MacOBUIIAX.

OCHOBHMI JOKYMEHT, SIKHA BpaxOBY€E 3aKOHOMIPHOCTI (Di310J0TTYHUX
MPOIIECIB, IO BiIOYBAIOTHCS IMiJl Yac JOIHHS, 1 PErIaMEHTY€ BUKOHAHHS BCIX
TEXHOJIOTIYHHUX Omeparii MarmuHHOTo JoTHHS — «[IpaBuja MalIMHHOTO AOTHHS
KopiB». lleil JOKYMEHT MICTUTH OIIIHKY MPUAATHOCTI KOPIB JO MAIIUHHOTO
JOTHHS, TEXHOJIOTII0 W OpraHi3aimiio JOiHHA, CaHITapHy OOpOOKYy W TEXHIYHE
00CITyTOBYBaHHS JOUBHUX YCTAHOBOK, BHMOTH JI0 JOUIBHHMX 3ajiB, TITI€HH
00CITyTOBYIOUOTO TIEPCOHATY, & TAKOX MPaBUJIa TEXHIKUA OE3MEKH.

OcHOBHI BHMOTH /10 NPOBEJIE€HHS] MAIIMHHOIO JOIHHSI: CTAOLILHICTh
BUKOHAHHSI BCIX TEXHOJOTIYHUX OIepalliif; TPUBAIICTh MepeOyBaHHS KOpIB Ha
NepeIOIbHUX ~ MailaHYMKaXx HE T[OBHHHA TNepeBuilyBatd 20 XBUIMH;
TPUBAJIICTh OIEpalliii MmAIroOTOBKKM BHM sl 0 JOIHHS HE IMOBHHHA OYTH MEHIIIOO
40c 1 Oumpmoro 60c; MBHAKICTP Ta TOBHOTAa BHUJIOIOBAHHS, PIBHOMIpHE
BHJIOIOBAaHHSI BCIX YBEpTEH BHM S, YHCTOTA JOIHHS, BIJICYTHICTH OOJBOBHUX
MOJIpa3HeHb BUM’ S KOPOBH; TPUBATICTH OTEpaIliii MAIIMHHOTO JIOJIOIOBAHHS HE
noBuHHA miepeBulyBat 30c; JOibHI amapaTd MarTh OyTH BHUMKHEHI, SIKIIO
IHTEHCHBHICTh MOJIOKOBI/IJIaul 3HU3WIACH 10 piBHS 200 MJI/XB; HEOMYCTUMICTh
BaKyyMy B COCKax, II[0 MOX€ MPU3BECTH JI0 3aXBOPIOBAHHS, HEIOMYCTUMICTh
HAIMOB3aHHS JOUIBHUX CKJISTHOK Ha JIIWKH; MEpEeTPUMYyBaHHS JOLBHUX arapariB
MICTIsl 3aKIHYEHHST MOJIOKOBIJIJIa4l HE IOBUHHA MEPEBUIIYBATH OJIHI€] XBUJIUHHU.
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[Iporniec mammHHOTO JOiHHS Oyje €hEeKTUBHUM 3 MIHIMAJIBHO IIKIIJIUBAM
BIUIMBOM JIOLBHOTO amapara Ha TBapUHY, SKIIO MOJIOKOBiIa4a Oyne
MOBHOIIIHHOIO, a MTapaMeTPH JOLJILHOTO anapara OyayTh 3 HEIO Y3TOKEHI.

OCHOBHI BUMOI'H /10 IOUIbHHUX anaparis:

- IPOITyCKHA 3JaTHICTh JIOUIbHUX amnapaTiB MOBUHHA BIJANOBIIATU
MaKCUMaJIbHOMY 3HAUYE€HHIO IHTEHCUBHOCTI MOJIOKOBIJI1a4i;

- KOHCTPYKTHBHI TapaMeTpH KOJIEKTOpa MaroTh 3a0€31euyBaTH BIACYTHICTh
3BOPOTHOTO MOTOKY MOJIOKA;

- 4acToTa TyJibcallii, CITBBIIHOIICHHS TAaKTIB 1 BaKyyMHUH PEXUM
JOIIBHOTO ~arapata TMOBWMHHI OyTH HE3MIHHMMH Yy TIpoOIeci JOiHHA a0o
aBTOMATUYHO MPUCTOCYBATHUCS IO YMOB JIOTHHS;

- TEXHIYHUH CTaH AIMKOBO1 T'YMHU ITOBUHEH BIJMOBIIaTH OE3IIEYHUM YMOBaM
JIOTHHSL.

Ocnoeni hakmopu, wio 2anvmyoms npoyec MoaoKoeiooaui 3 60Ky 00ib-
HO020 anapama: HEBIINOBIIHICTh Or0 TEXHIYHOIO CTAaHYy, NOPYIICHHS BaKyyM-
HOT'O PEXUMY, PUTMY JIOTHHS, TPABMYBaHHS I1MOK 1] 4aC «CyXOIro» JOTHHSL.

[Tim gac AOiHHS TOTPIOHO MAKCHMAJLHO BUKIIIOYUTH MOXKJIUBI cmipecu
meapuH, CIPUYUHEH] TIOPYIICHHSIM CTEPEOTHITY TOTHHS: MPUCYTHICTH CTOPOHHIX
0ci0, HEAOOpPO3UWIMBE CTaBJICHHS MaWCTpa MAIIMHHOTO JOIHHS J0 TBAapWHH,
HEJAOTPUMaHHSI KOMPOPTHUX YMOB MIKPOKJIIMATY Ta 1HIIIE.

[kiamMBYNA BIUIMB HA 3/10pOB'S TBAPUH 3 OOKY JIOIIbHOT YCTAHOBKU MOKE
OyTU MexaHIYHUH, O10JI0TTYHUHN, XIMIYHUN, TETUIOBUM, EJICKTPUYHUMN Ta 1HIIINMN.

Mexaniune nowikoOxcenna  JIAKA  TBapuHU  BIAOYBA€TbCS  MpH
MEPEeBUINCHHI BakyymMy B MIIIIHKOBOMY TIPOCTOpI JIOUIBHOTO CTaKaHa,
HEMPABUJILHOTO HOTO CKJIaJlaHHs, HASBHOCTI TPIIIMH Ha MIWKOBIM Trymi, 3HAYHOI
TPUBAIOCTI TOTHHS 0€3 MOJIOKOBIaul («CyXe» TOTHHS).

Bionoziune nowkooxcenna 3MMCHIOETbCA OaKTEpiabHUM 3a0pyAHEHHIM
CIM30BOT OOOJIOHKU MIMKK 1 TMONIKOPKCHHSM JUISHOK IIKIpU BUM’S KOPOBU
MIKpOOpIaHi3MamMH, 10 € Ha poOOYMX OpraHax JIoinbHOro amapara. OcoOMBO
IIKIJIJTMBUM €, TaK 3BaHE, «MOKpE» JOTHHS, TOOTO MPOIEC 3BOPOTHOIO MOTOKY
MOJIOKA 13 JOUJILHOTO CTaKaHa B IMCTEPHY AINMKU, 3 SKUM 3aHOCUThCS OaraTto
Oaxtepii. [le BimOyBaeThCs Mpu HE3OBUIBHIN €BaKyarlii MOJIOKa 13 KOJIEKTOpA.

Ximiune nowikoo0x cenHsa BUM’ s KOPOBU B1I0OYBA€ThCS MPHU TOTPATUISTHHI HA
HBOTO 3 JIOUIBHOTO amapaTta XIMIYHUX TperapartiB, 0 BUKOPUCTOBYIOTHCS IS
TEXHIYHOTO JOTJISY 32 HUM.

Tennoeuii wiKionueuil 6naue MOXe BUHUKHYTH B PE3yJIbTaTI HAJAMIPHOTO
OXOJIOJIKEHHST a00 HarpiBaHHs JOLIBHOTO anapara rnepe;s| 10iHHIM.

Ypaowenna kopie enekmpuunum cmpymom Tl 4Yac JOIHHS MOXKe
BUHUKHYTH, SKIIO BIJICYTHS JICIKTPUYHA BCTaBKAa MiXK BaKyyMHHUM HAacOCOM 1
BaKyyYMHOIO MEpEKer0 a00 BCTaBKa 3HAYHO 3a0pyJHEHA, a TaKOXK MPHU BUIIAKO-
BOMY 3’€/IHAHHI BAKyyMIIPOBOTY 31 CTPYMOIIPOBIIHUMH YaCTUHAMHU O0JIaTHAHHSL.
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22.3. 3arajbHa 0y10Ba 10LIbHOI MAIIMHHA

bynoBa moineHOi MammHu (puc. 22.1): AOLILHUHA amapaT; eHepreTHYHa
YCTAaHOBKAa (€JICKTPOJBUTYH); BAaKYyMHHIl HacOC; BaKyyMHHMi# 0aJioH,
BaKYyMIIPOBi/l; BAKYYMHHH PeryJjsiTop; BAKYYyMMeTp 1 I0LIbHUIA KPaH.

OCHOBOIO [JIOUIBHOT MAalllMHU € JOLIbHMH amapar, sKuid 4depe3 JOiIbHI
CKJISTHKU (CTakaHM) Oe3MOoCepeHbO B3aEMOJIIE 3 TBAPUMHOKO B IMPOLIECI JOIHHA 1
3MIIACHIOE BUJIOIOBAHHSI MOJIOKA Ta 30Mpae HOro B €éMHICTb. |1 HOro HopMasbHOI
poOOTH HEOOXIHO 3a0€3MEeYUTH BaKyyMMETPUYHMIL THCK (BakyyMm) 3
BIJIMOBITHUMU TIapaMEeTPpaMM, MOJJIMBICTh I1X PETYJIOBaHHS, KOHTPOJIIO W
iATpUMaHHS HE3MIHHUMU B Yaci.
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Pucynok 22.1. CxeMa J1011bHO1 MaIlIMHU:

1 — eHepreTHyHa yCTaHOBKA; 2 — BAKYYMHMI Hacoc; 3 — JieJIeKTpUYHa BCTaBKa; 4 — peryssTop
BaKyyMmy; 5 — BakyyMMeTp; 6 — I01IbHI KpaHH; 7 — MOJIOKO301pHUH O110H (I01IBHE BIJPO);

8 — mynecarop; 9 — konektop; 10 — noinbHI crakany; 11 — BakyymHuii poBif; 12 — BakyyMHuU# GaioH

JloinpHa MarmmHa nparoe Tak. Eneprernyna ycranoBka 1 (auB. puc. 22.1)
MPUBOJIUTE y PyX BaKyyMHHUU HACOC 2, KM CTBOPIOE HEOOXITHWI IJisi poOOTH
JIOJIBHOTO arapara BaKyyM. 3a paxyHOK TOTO, 110 OUIBIIICTh THIIIB BaKyyMHHUX
HAcCOCIB  BIJIKAUYIOTh 13 ~ BaKyyMHOI  CHCTEMHU  TIOBITpS  TOPLISIMH,
BaKyyMMETPUYHUN THCK, SIKHA BCTAHOBJIOETHCS B CHUCTEMI, Ma€ IOCTIHHY 1
3MIHHY CKJIaJIOB1 (mmyJibcanii). JJis 3riapKyBaHHs MyJbcallil BAKyyMy B CUCTEMY
BKJIFOYAIOTh JOJATKOBY MICTKICTh — BakKyyMHHH OamoH 12 3 BiIKHIHUM
[IApHIPHO 3aKpIIUICHMM AHOM. BakyymHuii 0OajoH BUKOHYE 1€ ¥ (DYHKIIIIO
BIJICTITHUKA, i€ 30MPAETHCSI MOJIOKO, IO BUIMAIKOBO MOTPANIIIO Yy BaKyyMITPOBI
YHACIIIOK TIEPENOBHEHHS JIOLIBHOTO Bipa. 3a BIJICYTHOCTI TaKOTO BIJICTIMHHMKA
MOJIOKO TOTpanwio O 0 BaKyyMHOTO Hacoca i MpH3Beio O 10 HOro MoJIOMKU
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BHACIIJIOK OOMEXKEHOTo 00’€MHOr0 CTHMCKYBaHHA MOJOKa. Yepe3 BaKyyMHHIA
OaJIoOH BHUAANAETHCS TaKOX MHUWHHUM PO3UYMH Yy pa3l NPOMHUBAHHS BaKyyM-
npoBOy. Y po3puB BakyymmpoBoda 11 Mik BakyyMHMM HAacocoMm 1 OajJoHOM
BMOHTOBYIOTb JICJICKTPUUHY BCTABKY 3, sIKa 3a11o0irae ypaxeHHIO €JICKTPUIHUM
CTPyMOM TBapvH 1 OOCIyroBYIOUOTO TMEPCOHAITY Yy BHIAIKY TMOIIKOIKEHHS
130JIS1111 B €JIGKTPOJIBUIYHI YM €JNEeKTpUuHii Mepexi. s 3a0e3neueHHs y
BaKyyMHI! CHCTEMI MEBHOTO BaKyyMMETPUYHOIO THCKY, HE3QJIEKHO BIJl 3MIHU
BUTpPATH TOBITPSA B MpPOIECi MOIHHS, 3MIHM TEXHIYHOTO CTaHY BAKYYMHOTO
Hacoca, BaKyyMHOro TIPOBOAY 1 apMmarypd, BHUKOPUCTOBYIOTH BaKyyMHi
perymsaropu 4. s KOHTPOIIO BaKyyMMETPHUYHOTO THUCKY MpHU3HAYEHI
BaKyyMMETpPH 5, SIKi BCTAHOBJIIOIOTh B MAIlIMHHOMY BIJJIUJICHHI TaM, Jie iX J100pe
BUJHO 3 po0OOYOro Micisl omepaTopa MaliMHHOTO noiHHS. JloinmpHuU# amapar
MPUETHYIOTH 10 BAKYYMIIPOBOJTY 3a JOIIOMOT OO JAOIJIBHOTO KpaHa 6.

22.4. BakyyMHi cucTeMH JOIJIbHAX MAIIIAH

BakyyMmH1 Hacocu CTBOPIOIOTH PO3pIKEHE MOBITPsI (BaKyyM), HEOOXiTHE
ISl poOOTH OTNBHUX araparis.

BakyymHuii Hacoc, 3’€IHaHUM 3  EHEPrE€TUYHOK  YCTaHOBKOIO
(EMEKTPOABUTYHOM UM JBUTYHOM BHYTPIIIHBOTO 3TOPaHHS), HA3UBAIOTh
BaKyyYMHOIO CTAHIIIEI0 a00 YCTaHOBKOIO.

BakyyMmH1 Hacocu NOAUISIOTh HAa NMOPLIHEBi, poTamiiiHi, mecTepeHHi,
BOTHOKIJIbIIEBi, NiadparMoBi, e2KeKTOPHI.

Y [oinbHMX MalIMHAX HAW4YacTillie BUKOPHCTOBYIOTh POTaNiiHI
JonareBi Hacocu. Bonu mpocTi 3a 6y/10BOI0, MatOTh HU3bKY METAJIOMICTKICTb 1
CKJIQZIAI0ThCS 31 CTaTOpa, BCEPEAMHI SIKOTO €KCIICHTPUYHO BCTAHOBJICHO POTOP.
VY mazax poropa, BUKOHAaHMX pajiaJbHO a00 TaHTEHIIAJIbHO, BCTAHOBIJICHO
JIOTIATKH, 1[0 Pa3oM 13 POTOPOM 1 CTaTOPOM YTBOPIOKOTH poOodYi kamepu. Y
CTaTopl B 30HI 301IbLIEHHS 00'eMy poOOYMX KaMep BJIAIITOBAHO BIYCKHI, a B
30HI 3MEHIIEHHS X 00’€My — BUIIYCKHI BiKHA. J[0 BIYCKHUX BIKOH MPUETHAHO
BaKyyMIIPOBIZl, a 10 BUIYCKHUX — IPHUCTPOI Uil 3MEHIICHHS aKyCTHYHUX
ITyMiB (TITYITHUKH).

OcHogHI HedoNiKu pomauiliHux Hacocig. 3HAYHE HATPIBAHHS IMiJ Yac
poOOTH 3a paxyHOK TepTs JIONATOK MO CTaTOpy 1 TOPLIEBHX KPHILIKAX HAcOcCa,
MaJiuii pecypc YHACHTIIOK CIPAIFOBAHHS TEPTAM JIeTaJeH.

BoaHokijbuesi BaKyyMHl HACOCH Malomb nepeeazu NOPIGHAHO 3
pomauininumu: BIJCYTHICTH CyXOro TEpTs MIX POTOPOM 1 CTaTOpOM, IO
OPU3BOJIUTh A0 30UIBLIEHHS pECcypcy Hacoca 1 BHKJIIOYAE HEOOXITHICTh
3MalllyBaHHs. YIIUIbHEHHS pOTOpa 31 CTaTOPOM Y BOAHOKIJIBIEBOMY HAcoCi
3MIMCHIOETBCSA 3a PAaXyHOK BOJM, sIKa MiJ 4ac poOOTH OOEpTaEThCS Pa3oM 3
POTOPOM y BUTJISI/L Kibld. EKCIIEHTpUYHE PO3MINIEHHS POTOpA 1 CTaTOpa Mixk

90



BOJITHUM KIJIBIIEM 1 JIOTIATKAMH POTOpa YTBOPIOE poOOUl KamMepH, 00’ €M SIKUX
3MIHIOETBCSA 3aJIeKHO BiJ KyTa MOBOpoTy potopa. [ligx dvac MiHIMaIbHOI
BIJICTaHI MIX POTOPOM 1 cTaTopoM O00’€M Kamep 3MEHIINYEThCS, a Mij Yac
MaKCUMaJIbHOI — 301IbIIy€eThCsS. Y 30H1 30UIbIIEHHS 00’€My poOOYMX Kamep
BJIALITOBYIOTh BITYCKHI BIKHA, 4 B 30H1 3MEHILIEHHS — BUITYCKHI.

VY mpoueci podOTH Hacoca YacTHMHA BOJAM 13 HAcoca pa3oM 13 MOBITPSIM
NOTpAIUIA€ Yy BUIYCKHUWA NaTpyOOK, BIIOKPEMIIIOETHCA BiJ TMOBITPA Y
MOBITPOPO3IUIBHHUKY 1 Yepe3 PeryiatoBAIbHUN KpaH 3HOBY MOJA€ThCS B HACOC.
[upKyiAList BOOU CHOpPHUSIE TAKOK OXOJIOKEHHIO HACOCA.

Heooniku 600HOKiINbYesux Hacocie: MOXIIVBICTh 3aMEp3aHHS BOIU Y
XOJIOJIHY TTOPY POKY.

[TopurHeBl BakyyMHI HACOCHM HE 3HAMIIM MIMPOKOTO BUKOPUCTAHHS B
JOIIbHUX YCTAaHOBKAaX B OCHOBHOMY Y€pe3 CKJIaJHICTh KOHCTPYKIIi (HasBHICTb
KPUBOILIUITHO-IIATYHHOI'O 1 KJIallaHHOTO MEXaHI13MiB).

BakyymHi peryasiTopu Tpu3HAYeHI s MIATPUMAHHSI Yy BaKyyM-
MOJIOKOMPOBIJIHIM CHUCTEMI JOINbHOI MAaIllMHU BaKyyMMETPHUYHOI'O THUCKY Ha
HEOOX1JHOMY PIBHI HE3aJIeKHO BIJ Mii Ha HEl 30BHINIHIX JECTaOLTI3YIOUHMX
¢dakTopiB. 3a TUIOM MNPUCTPOIB, IIO 33JAI0Th BEJIMYHUHY BaKyymy, BaKyyMHI
PETyJsATOpU TOAUISIIOTh HA npyHcuHHi Ta cpasimayinuni. OCTaHHI MarOTh
CTaOUIBHIII 32 YaCOM XapaKTEPUCTHKU 1 TOMY MOIIMUPEHIIIl. Y peryisTopax
rpaBITAlIMHOIO TUITY JUIsl 3MEHILICHHS YAAPHUX 3YCUIIb MIXK CLAJIOM 1 KJaraHOM
BAHTAX 3aHYPIOIOTh y B'A3KY PiAMHY (Hampukial, macio). s mokpaiieHHs
AUHAMIYHUX BJIACTUBOCTEM BaKyyMHMX pETyJATOPIB KJIamaHHI MeEXaHI3MHU
3aMIHIOIOTh JAPOCEIISIMHU.

22.5. loiabHi anapaTu, kiacudikaunis i Oynosa

JoinibHuid anmapar (puc. 22.2) — 1e 00JaJHaHHsA, sIKe 3IHCHIOE poOOYHnii
mpoLec JTOTHHS 1 30Upae BUAOEHE MOJIOKO Y €MHICTh (MOJIOK030ipHUIT 0110H abo
y MOJIOKOITpoBia). Cxema poOOTH AOIIBHOTO anapara 300paxeHa Ha puc. 22.3.

[lepmi  cnpoOu CTBOpPEHHS MEXaHIYHMX JOUIbHUX amnapariB  Oyid
CIpSIMOBaHI Ha PO3pO0JIEHHST POOOYNX OpTaHiB, MO IMITYIOTh B3aEMOJIIO T0SIpa 3
TIMKOIO MMiJ 9ac PYYHOTO JOTHHS, TOOTO BHUTHCKAIOYOTO THITy. Taki MOiNbHI
amapaTtd He 3HaWIUIM IIMPOKOTO MPAKTHYHOIO 3aCTOCYBAaHHS 4Yepe3 BHCOKY
CKJIQJIHICTh 1 HEJJOCKOHAJIICTh KOHCTPYKIIII.

VY 1851 poui B AHrmii cTBOpuUiM JOUNBHUI amapar, sIKMWA MpalioBaB 3a
OPUHIUIIOM BIJICMOKTYBaHHS MOJIOKa OJHOYACHO 3 YCIX MIHOK BUM’S. Y
1895 poui B [lloTnanaii BUTOTOBWIM JIOiIbHI arapaTy 31 3MIHHUM BaKyyMOM 1
OJIHOKAMEPHUMU JOLBHUMH CKJISTHKamMH. J[BokaMepHi JOiNbHI CKJISHKH Oyiu
Burotosiieni B 1903 pomi B ABcTpanii, 1 po3nodaniocs iX MOpaKTUYHE
BUKOPHUCTAHHS JJIs1 JOTHHS KOPIB.
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Pucynok 22.2. 3araibHuil BUTIISA JOUJIBHOTO anapara:
@ — 1715 IOTHHS Y MOJIOKOTIPOBI; 6 — JJIsl JOTHHS Y MOJIOKO30ipHUH 0110H

Monoko Lo
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Pucynok 22.3. Cxema poO0OTH AOIILHOTO anapara
B CPCP 3akopmoHnHi 10inpHI MamuHu Oynu 3aBe3eni y 1928 pomi. Toxi x

PO3IMOYANIOCS CTBOPEHHSI BITUM3HSHHUX JOUIBHUX arapariB, SIKE 3aBEPIIHIIOCH
PO3pOOKOI0 TPUTAKTHOTO AOLIBHOIO anapara (KoHCTpykTopu Koposbo B.D. i
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Maprtiorin JI.J1.) CepiliHe BUpOOHHUIITBO JOUIBHUX amapaTiB MOYaIOCs JIUIIE Y
1949 p. ¥V 1961 poi y Pusskomy I'CKB konctpykrop Ckpomanic A.A.
CTBOPMB  JBOTAKTHHM  JIOUIBHHUM amapat  JIA-2 «Maiiray. ITpouec
YIAOCKOHAJICHHS JIOUIbHUX amapaTiB MPOJIOBXKYBaBCs, 1 OyJIM CTBOPEHI amapatu
HA-3M, «Bomra», AJY-1, AJIH-1, AJIC-1, JA-®-50, OA-50, JJA-D-70,
JAY-1 Ta iami. KpiM Toro, po3po0iieHO 1 BUKOPUCTOBYIOTHCS JOLIbHI anapaTu
1 yCTaHOBKHU J1s1 IOTHHS OBEIlb, K13, KOOWJI.

Ha nanuii yac BiTUM3HSIHA MMPOMUCIIOBICTH I1I€ HE OCBOiJIa BUPOOHUIITBA
JOIMBHUX arapariB Pi3HUX TUIIOPO3MIPIB JJIsI BUCOKOTIPOIYKTUBHHUX CTa, TOMY
CIOKMBAYl JIOUIbHOI TEXHIKM B YKpaiHi KOPHUCTYIOThCS PO3POOKaMHU
3apyoikaux (ipm «Delavaly (IIsemist), «Impulsa» 1 «Westfalia Surge»
(Himeyunna), «Fullwood» (BenukoOpwuranisi), «BouMatic» (CILA),
«Knayxan» (I'ommangis), «®@panc Tpeit Eneseitny (Opaniiisi) Ta iH. Anapatu
dipmu «/le JlaBanb» moTpeOyrOTh CeJeKilii KOpiB Ha BHUCOKY CTPECOCTIMKICTH
0 aBTOMATHYHOI 3MIHM pexuMiB poooTu. Ilpocrimi B o0ciyroByBaHHI I
ajanTailli TBapuH J01IbHI anapatu Gipm «Bectdanisy», «IMmmnynsey, «Knayxany.

B Vkpaini ronoBHuM BUpOOHUKOM J01nbHOI TexHIKU € BAT «bparmasy»
HemupiBcrkoro paitony BinHuibkoi o6macti. [[1s BUCOKOTPOIYKTUBHUX KOPIiB
MOKHa peKOMEHAYBaTH n0inpHui anapat JA-D-70.

Cy4acHi cepiifHi JOiIbHI anapaTti — BUCMOKTYIOYOTO (BaKyyMHOT0O) THITY.

J{oiibHI anmapaTu nouIsIIOTh 3a:

- cnocobom 360py MOJIOKa Ha arnapatu 31 300pOM MOJIOKa B MEPEHOCHI 2060
nmiaBicHi OimoHm (Bigpa), B mepecyBHY MICTKICTb, Y MOJIOKONPOBiA, 3
OKpeMuM 300pOM MOJIOKA Bijl KOKHOI YBEPTi BUM 51

- npuHyunom Oif HAa TPUTAKTHI, JBOTAKTHIi 1 0e3lepepBHOIO
BiZICMOKTYBaHHH.

€ nmoinbHI amaparty, SKi Ha BCl AIMKH JIIOTh Y Yaci OJHOTHUITHO, 1 TaKl, 10
B3a€EMOJIIIOTh 3 JIMKaMU 3a CXEMOIO: KOJM B MepeaHix Jiikax (abo JiBHUX)
3MIIACHIOETHCS TAKT CCAaHHS, TO B 3aJHIX (200 MpaBuX) BiIOYBA€ThCSI CTUCHEHHS
a0o0 BignounHOK. Taki arapaTv Ha3UBAIOTh arrapaTamMy 3 MOMAPHUM JOTHHSIM.

Byoosa ooinbnozo anapama: nBokamMepHi J0UJIbHI CKISIHKH, KOJEKTOP,
NMyJbCATOP, KPHUIIKA MOJIOKO30ipHOro 0ifoHa 3 YHIUILHIOBAJbHOI)
NMPOKJIAIKOK, MOJIOKO30IpHUI 0i10H, MOJIOYHI i BAKYYMHI IT'YMOBi IIPOBO/IHU.
Skmo  30uMpaHHS ~ MOJOKa 3AIMCHIOETBCA Y  MOJIOKOMPOBIA,  3aMiICTh
MOJIOKO30IpHOTO ©01/10Ha 3 KpPHWIIKOK, JOUIBHUN amapaT KOMIUIEKTYIOTh
NPUCTPOEM  OJHOYACHOTO  TPHETHAHHSA HOTO JI0  BaKyyMIOpoBOAy 1
MOJIOKOTIPOBOTY .

VY neskux JOiBHUX armapaTax IMyJabcaTop 1 KOJIEKTOP CyMIllleH1 i BUKOHAHI
y BUTJIAI OJHOTO BY3Jia, SIKMA HA3WBAIOTh MYJIBCOKOJEKTOPOM. YCi AeTai, 1o
0e3mocepeTHbO KOHTAKTYIOTh 3 MOJIOKOM, BUTOTOBJISIFOTH 3 TIPUIATHUX TSI IIBOTO
MarepiaiiB: IIIACTUYHUX Mac, TyMU, AJIFOMIHII0, HEPKAaBIFOUOi CTaIl.
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PoGounii opran noinbHOrO amaparta, IO 3IIHCHIOE Tpolec AOIHHA 1
Oe3IocepeIHbO  B3a€EMOJIIE 3 TBAPUHOK — JAOLIbHI CTaKaHM (CKJISIHKH)
(puc. 22.4). Po3pi3HsOTH J1Ba BUAM JOUIBHUX CTaKaHIB — OJHOKaMEpHI W
nBOKaMepHi. Ha nanuii yac BUKOpHUCTOBYIOTh JBOKaMEPHI JO1JIbHI CTaKaHHU.

byoosa oeoxkamepnux  Ooinbhux - cmaxanie: Kopmyc (TUIb3a),
BUTOTOBJICHUM 3 IUIACTMAacH, aIlOMIHIEBOTO CIUIaBy a00 HEpIKaBilOYOi CTai,
AiHKOBA rymMa, BUKOHAHA, K MPABUJIO, 320/IHO 13 MOJIOKOBIJIBIIHUM MATPYOKOM.
Kopmyc 1 aiiikoBa ryma yTBOPIOIOTh JIBI KAMEPH — MIKCTIHKOBY 1 IIJIIHKOBY. Y
MICIII TIEPEXOY JIOUTHHOI TYMHU B MAaTPyOOK € TPH 30BHIIIHI KUIbIIEBI OOPO3EHKH,
NpU3HAYCHI JJIs PEryJIIOBaHHS HATATY MIMKOBOI TymMH. Y BEpXHIA YacTUHI
JTIWKOBOI TYMHM € BHYTPIIIHS KUIbIIEBA TMOPOKHMHA, IO 3aro0irae CriagaHHIo
JOLFHOTO amapara y MepioJl TakTy BiIMOYMHKY, BHACHIJOK HAasBHOCTI B HIN
HE3HAUYHOTO BakyyMy. Jlims 1poro y miyiidKoBiM Kamepl MiJg Yac TakTy
BIJIMTOYMHKY HMIATPUMY€ETHCA TaKOK HE3HAYHUHM BakyyM, 0sn3bko 10kI]a.

VY [0oinpHUX anaparax BaKyyMHOIO TUIy 3a0€3MeUyrOThCS KOMOIHALI, 110
BI/INOBIJIAl0OTh TAKTAM CCAHHS, CTUCHEHHS 1 BiIMOYMHKY (puc. 22.4).

TakTt — nepiof yacy, IpOTATOM SIKOTO JIisl JOLIBHOTO arapaTa Ha TBapUHY
(1310710T1YHO HE3MIHHA.

Huxa abdo myjbc mpouecy AOIHHA — TEpioJ 4Yacy, MPOTATOM SKOTO
MIPOXOJIUTH YePTyBaHHS PI3HOWUMEHHUX TAKTIB.

Taktu mpumakmnuux Ooinenux anapamie¢ — CCaHHSI, CTUCHEHHS,
BiIOYHUHOK; TAKTH 08OMAKMHUX — CCAHHS, CTUCHEHHSI.

VY kamMmepax JOIIbHOTO CTaKaHa MOKE BCTAHOBIIIOBATUCh aTMOC(HEpHUM
THCK, HAJUTMIIIKOBUW THCK UM PO3PIIKEHHS (BaKyyM), a B JIHIIl 3aBXKIU € TUCK,
Oomm3bkui 10 atMocheproro. KoMOiHallis cTaHiB TUCKY Y NI, TAIIAKOBIN 1
MDKCTIHKOBIA KaMmepax OiJbHOTO CTakaHa BHU3HA4yae (i310J0TIUHy IO
MallliHU Ha TBAPUHY.

Takr ccanHsi. Y MDKCTIHKOBIM 1 MiIIMKOBIA KaMepax CTBOPHOETHCS
BakyyM. BHaciok piBHOCTI TUCKIB 3 000X OOKIB J1MKOBOI T'yMHU OCTaHHS HE Ji€
Ha JIMKY, a 32 PaXyHOK PI3HHUII TUCKIB 3 000X OOKIB ChiHKTEepa (BaKyyM IIiJ HUM,
TUCK, OJNM3bKUU 110 aTMOoc(epHOro BCEpeIHHI BHMEHI) BiH BIAKPUBAETHCS 1
MOJIOKO T JI€0 ITIET PI3HMII THUCKIB BUTIKAE 3 MIMKKA B IMIIIIAKOBY KaMepy
JOLTFHOTO CTaKaHa, 3B1ITH — Y MOJIOKOIIPUIIMAHY.

TakT cTucHeHHS. Y MDKCTIHKOBIN KaMepi BCTAHOBITIOETHCS aTMOC(epHUI
THCK, a B TUTIMKOBIN 3a/MIIaeThCs BakyyM. Ha niiikoBy rymy mie cuia 3 OOKy
MIKCTIHKOBOI KaMepH, 3yMOBIICHA PI3HUIICIO THCKIB, sIKa CIUTIONLY€ AIMKOBY T'yMy
1 cruckae miiiky. [Ipu npoMy 1is Bakyymy Ha 1Ky 3 OOKY MiAiMKOBOI KaMepH
NPHUITHHSETHCS BHACIIOK ITOBHOTO CIUTFOIICHHS JIMKOBOT TYMH 1 BITOKPEMJICHHS
il Big MIIIAKOBOI KaMepu. Y TaKTi CTUCHEHHSI BIJIOYBAEThCS MAcaX MKW,
MTOHOBJICHHSI KPOBOOOITY, MOAPA3HEHHSI PEIENTOPHUX 30H JINKH, 110 CTUMYIIIOE
pediiekc MooKOBIIAYI.
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Pucynok 22.4. Cxemu JOiTbHUX CTAKaHIB:
a — TBOTaKTHH JOUTGHUI anapaT; 6 — TPUTAKTHHIA JOUTLHUI anapar;
1 — matpy0Ook MoJIOUHMI; 2 — TymMa JIIWKOBA; 3 — rijib3a
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Takr BigmounHky. B ycix kamepax JOibHUX CTakaHiB BCTAHOBIIOETHCS
THUCK, OJM3BKHM 70 aTMocdepHOro. BiacyTHs mis cui sK Ha JIWKY, TaKk 1 Ha
niikoBy TyMy. JliiiKka Bimo4nBae, KpOBOOOIT B Hili HOPMaJTI3y€ThCHA.

Jocnian o0 BU3HAYEHHS JlarpaMu THCKIB, K1 BUHUKAIOTh Y POTOBIM
MOPOKHUHI TENATH T1J 4YaCc CCaHHS KOPOBH, CBiAYaTh, IO Ied Mpolec
CKJIQIA€ThCS 13 TAaKUX TPbOX TAKTIB: CCaHHs, CTUCHEHHS 1 BIAMOYMHKY. L1
nociiau Oyiau MOKJIAJEHI B OCHOBY PO3pOOKH TPUTAKTHOIO JIOIJILHOTO arapara.
Ilepesacu: Ttakuii amapar HalOUIbIIE NPUCTOCOBAHMA J0 (Pi310JIOTTYHOTO
IPOLIeCy JIOTHHA 1 € HaliMeHI HeOe3MEeUHUM JUTsl 3/I0POB'sl TBapuH (HABITH MpHU
TpUBaJIii poOOTI y mepioj BIACYTHOCTI MOJOKOBiIaui). Hedoniku: TputakTHI
JO1JIbHI arapaTd CKJIQJHINI 3a KOHCTPYKIIE€0, MAalOTh HAaWMEHINY MPOIYCKHY
3[IaTHICTh TOPIBHSIHO 3 1HIIMMU THIIAMH JOLTBHUX arnapaTiB 4yepe3 CKOPOUYEHHS
TPUBAJIOCTI TAKTY CCaHHS; ICHY€ MOXJIMBICTb CIIaJJaHHs JIOIIbHUX CTAKaHIB.

Tpumakmmni 00invHi anapamu 33aCTOCOBYIOTh Yy CTaJaxX 3 MOJIOYHOIO
MPOAYKTUBHICTIO 70 4,5 THC. KI' MOJIOKa 3 1HTEHCUBHICTIO MOJIOKOBHUBEJICHHSI
2,9...4,0xr/xB. Cxema poboTu 300pakeHa Ha puc. 22.5.

HaiimommpeHimuM TUTIOM JIOUIBHUX amapariB € JABOTaKTHHil. Cxema
poboTu #oro 300pakeHa Ha puc. 22.6. Ilepesazu. UepryBaHHsl TaKkTiB CCaHHS 1
CTUCHEHHSI J1a€ 3MOT'Y 3HAYHO CHPOCTUTHU KOHCTPYKIIIO 1 MIJBUIIUTH MPOMYCKHY
3[IaTHICTh 32 PAXYHOK 30UIBIIEHHS TPUBAJIOCTI TAKTy CCAHHA y poO0OYOMY IHKIII
noiHHs. Taki amapatv BHUCOKY IIBHJKICTh JOIHHS, JOUIbHI CTaKaHW Kpare
TPUMAIOThCSl Ha Jilikax. OCHOBHI HeQoaiKu JBOTAKTHOTO arapaTta — IiJBUIIEHA
3arpo3a TpaBMYyBaHHS JIMOK MijJ Yac «CyXoro» JOTHHS, HAllOB3aHHS CTaKaHIB Ha
mivika.  Jlns  oOciyroByBaHHS Taki amapaTd MOTPEOYIOTh JOSPIB  BHCOKOI
KBaTi(piKaIli Ta CTPOroro JOTPUMaHHS MPABUJI MAITMHHOTO TOTHHSI.

Jleomakmni  0oinbni anapamu  BUKOPHUCTOBYIOTH y cTajax 3
MPOAYKTUBHICTIO 6...8 1 OUIbIIE THC. KT MOJOKa 3a JAKTAIll0 1 BHCOKOIO
MIPUCTOCOBAHICTIO /0 MAITMHHOIO JIOTHHS 3 1HTEHCUBHICTIO BUBEACHHS MOJIOKA
4,0...9,0xr/xB. Taki amapaty MarOTh 301IbIIIEHI MOJIOYHY KaMepy KOJIEKTOpa 0
O,25...0,35HM3, BUXIJIHUHM J1aMeTp MOJIOYHOro nuiaHra o 1,6mMm, miametp
MPUCOCKHU JIHKOBOI TyMH 10 25MM.

JloinbHI amapaTd, IO MPAIlOIOTh 32 IPHUHIIUIIOM IONAPHOIO JOTHHA
(Hampukiam, HiMelbkoi pipmu «Impulsay), X0d 1 CKITaTHIII KOHCTPYKTUBHO, ajie
MalOTh CYTTEBI IIepeBarW: TIOM'SKIIYETbCS MEXaHIYHA [T Ha BHM 4,
MOKPAIIye€ThCsST BaKyyMHHUH PEXKUM YHACTIJIOK OJHOYACHOTO BITYCKY ITOBITPS
TIIBKH y IBOX JIOUTBHHUX CTaKaHaX, a TAKOXK MPOXOIUTh YaCTKOBE PO3TOMTyBaHHS
JOLTLHOTO arapara, 110 iMiTy€e He3HAYHUH Maca)X BUM 5.

Cxema po60TH HI3bKOBAKYyMHOTO arapara 300paxxeHa Ha puc. 22.7.

[TapameTpu peKMMIB MAalTUHHOTO JTOTHHS BUPAKAIOTHh Y€Pe3 PO3PIIKEHHS
— BaKyyMMETPUYHUUN THUCK, KUl BUMIPIOETHCS BaKyyMMETPOM, TOOTO Pi3HUIISA
MK aTMOchepHUM 1 abcomoTHUM TUCKOM (48...53kI]a).
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Pucynok 22.5. Cxema poOOTH TPUTAKTHOT'O JIOIIBHOIO anapara:

a — ccanns (TpuBaiicts 0,531c¢); 6 — ctucHenHs (TpuBaiicTs 0,116¢); 6 — BIAIOUMHOK (TPUBAJIICTD

o 41, VRN
0,315¢); wacrora mynecariii 1,03¢™; 1 — moaBiiitHMIA Ki1anaH KOJIEKTOpa; 2 — MeMOpaHa;

3 — peryoBaJIbHUAM TBUHT; 4 — KaHAJ; S5 — HWDKHIN Kiaman nyascaropa; 1, 11, 111, IV — Bianosiaxi

KaMepH KOJIEKTOpa 1 MyJIbcaTopa, sKi 3a0e3MeuytoTh poOoTy JOIBHOTO anapara
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Pucynok 22.6. Cxema poOOTH ABOTAKTHOT'O JAOIJIBHOTO anapara:

a — ccanns (tpuBamicts 0,404¢); 6 — crucHenHs (TpuBaiicts 0,167c¢); yactoTa mysbcartii 1,75¢™";

1 — memOpana; 2 — noABIMHMIA KJanaH IMyJabcaTopa; 3 — MOBITPSIHUI IIJTAHT BiJ MyJIbcaTopa 10
KOJICKTOPA; 4 — KaHaJI, 1110 PETYII0EThes; [ — Kamepa nocTiitHoro Bakyymy; /7 1 IV — kamepu 3MiHHOTO
BaKyyMmy; //] — kamepa aTMOC(HEpHOTO TUCKY
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Pucynok 22.7. Cxema poO0OTH HU3bKOBAKYYMHOTO JIOTIBHOTO arnapara:

a — ccaHHs; O — cTUCHEeHHs; | — MemOpaHa mynbcaTtopa; 2 — KjarnaH MyJabcaropa; 3 — IpocebHUM
KJamnas; 4 — MeMOpaHa KOJIEKTOpa; 5 — KJ1araH KoJIeKTopa; / — KaMepa MOCTIMHOTO BaKyyMy
nyabcaropa; /11 IV — kamepu 3MiHHOTO BaKyyMy IyJibcaTtopa; //] — kamepa IOoCTIHHOTo aTMOC(HEPHOTr0o
THUCKY ITyJIbcaTopa; V — po3noaiibHa Kamepa KojeKkTopa; V1 — MoloyHa KaMepa KOJIEKTopa;

VII — xamepa cTasioro arMocepHOro TUCKY KoJiekTopa; VIII — mijgniikoBa Kamepa;

X — MDKCTIHKOBa Kamepa JI01IbHOTO CTaKaHa

\\\

o/
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JloinbHe oOnagHaHHS JJIi MAIIMHHOTO JOIHHS BUTOTOBJISIFOTH Ha OCHOBI
MTHEBMATUYHOI Ta €JIEKTPOHHOI aBTOMAaTUYHUX CUCTEM KEPYyBaHHS.

IlynabcaTopu JOUIBHMX amapaTiB  NpW3HAYCHl I TEPETBOPEHHS
MOCTIMHOTO BaKkyyMy, III0 CTBOPIOETHCS BAKYYMHUM HACOCOM, Y IMYyJIbCYIOUHi, 3
4acTOTOIO, 1110 BIJIMOBIJIA€ YACTOTI MyJIbCalllil JAHOTO TUIY JOLIBLHOTO arapara.
Yacosi nmapameTpu IyJibcallli BaKyyMy 3aJI€XKaTh Bl THITY 1 KOHCTPYKIIii IyJIbca-
TOpa i1 3yMOBJIIOIOTH CITIBBIIHOIIEHHS TPUBAJIIOCT] TAKTIB IOUIBHUX arlaparib.

[lynbcatopu €: mHeBMOrpaBiTauiiiui, nHeBMOMeMﬁpaHm (pHc 22.8) Ta
ejeKkTpoMarHiTHi. Ilepeeaca THEBMOMEMOpAaHHMX 1 IMHEBMOTPAaBITAIIITHUX
MyJIbCaToOpiB — 30yPKEHHS KOJIMBaHb 3A1MCHIOETHCS 32 PaXYHOK MOTEHIIAIbHOT
EHeprii pO3pIHKEHOr0 TOBITPS, TOMY IHIINI BHUAA €HEPTii HE MOTPiOHO
MIIBOJAUTH 110 myJbcaropa. Heooniku nHeemomemoOpanHHux nyavcamopie:
HECTaOUTBHICTh y Yacl MapaMeTpiB MyJjbcallii, MIHJMBICTb IX B 3MIHHU
BaKYyMMETPUYHOTO THCKY Y BaKyyMIIPOBOAI Ta CKJIAQJHICTh Y 3[1ACHEHHI
JUCTAHILIIMHOTO aBTOMAaTUYHOIO KEPYBaHHS PEXKUMOM pPOOOTH JIOUIBHOIO
anapara. Hedonik nneemozpasimauiitnozo nyascamopa — notpedye 4iTKOro
NOTPUMAHHS BEPTUKAJIBHOTO TNOJIOXKEHHA. Ilepesaza enekmpomazHimuux
nyascamopie — 3a0€3Me4ylOTh CTaOUIbHY 4YacToTy myibcauid. Heodoniku:
noTpedyI0Th  €JNEeKTPUYHOIO JKUBJICHHS, 10 YCKIAJAHIOE KOHCTPYKIIIIO,
I1IBUIIy€ HEOE3IEUHICTh 00JIaTHAHHS.

Pucynok 22.8. Cxema
i p;  THEBMOMEMOPAHHOTO

\.
n \L | 1 myJibCaTopa:
e [ . 171 — KaM€pa MOCTIHHOTO
[ Py BaKyyMMETPHYHOTO THCKY;
v — | I 2n — KaMmepa 3MIHHOTO
‘i I" BaKyyMMETPHYHOTO THCKY;
3n — xamepa MoCTiHHOTO

n
{:H aTMOC(EpHOTo THCKY;
4n — xamepa 3MIHHOTO
BaKyyMMETPHYHOTO THCKY

(kepyroua Kamepa).
4n P 7 ;
— BaKYyMMETPUYHUHN THUCK;

J—) P4 — atmochepunii Tuck

EaexkrpomarniTHi myabcatopu (puc. 22.9) BUTOTOBISIIOTH 3 IUIOCKHUM,
KyJenoi0HuM ab0 HUJIIHIPUYHUM SKOPEM 1 MalTh TPU KaMepHu: MOCTIMHOTO
BakyyMmy |z, 3MIHHOTO BaKyyMy 27 1 IOCTITHOTO aTMOC(EpPHOT0 TUCKY 3.

IIynabcaTtop [aoiibHOrO amapara momapHoi il (puc. 22.10) 31
CHHXPOHHOIO 3MIHOIO TakTiB B 000X Mapax JOIMbHUX CTaKaHIB Ma€ KOPCTKO
3’€¢HAHI JBa KJAmaHW 1 MOJAaTKOBY KaMmepy 3MIHHOTO THUCKY S5n, THCK B SIKid
MPOTUIICKHUN TUCKY B Kamepi 2n. KoxHa 3 KaMep OpueHAHA Yepe3 BIAMOBIIHI
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PO3MO/IUIbHI KaMEPH KOJIEKTOpa 10 MDKCTIHKOBUX IPOCTOPIB BIATIOBIIHOI IMapu
JOIIbHUX CTaKaHIB. Y TaKuX JOIILHUX amaparax TPUBAIICTh TaKTIB CCaHHS U
CTUCHEHHS O/IHAKOBI, 1110 HE BIJMOBIIAE ONITUMAJILHOMY CITIBBITHOIIICHHIO TAKTIB.
L{poro HeMOMIKY HEMAE Y MyJIbCATOPIB 3 PO3ALIBHUMH KiamaHamu (puc. 22.11).
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Pucynok 22.9. Cxemu eneKTpOMarHiTHUX MyJIbCaTOPiB:

@ — 3 IJIOCKUM SKOPEM; O — 3 KyJIeTIOAI0HUM SIKOpEM; 6 — 3 IIWIHAPUYHUM SIKOpeM; | — KopIyc;
2 — KOTyIIKa eJIEKTPOMArHiTa; 3 — MarHiTonpoBif; 4 — sKip; 5 — BaKyyMIpoOBiJ] 200 KpHIIKa

JIOIIBHOTO Bifpa; 6 — maTpyOOK KaMepH 3MIHHOTO THCKY; 17 — KaMepa OCTIMHOTO Bakyymy;
2n — KaMepa 3MIHHOTO BaKyyMy; 37 — KaMepa MOCTIHHOTO aTMOC(EPHOro TUCKY
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Pucynok 22.10. Cxema poOoTH mysibcaTopa JOLILHOTO arapara MmonapHoi i
@ — TIOJIOXKEHHS, 110 BiJIMOBI/Ia€ TAKTY CCaHHsI B MEPEAHIH Mapi TOUIbHUX CTaKaHiB 1 CTUCHEHHS B
3aJHi1i; O — MOJIOYKEHHS, 10 BIATOBIIAa€ TaKTy CTUCHEHHS B MEPEIHIN 1 CCAaHHIO B 3a/HIN mapi
JOUIBHUX CTaKaHIB
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Pucynoxk 22.11. Cxema
Tn1 nz TIOTIAPHOTO IyJIbCATOPA 3

PO3IUICHUMH KJlallaHaAMHU:
n 1 —xopmyc; 2 1 5 — xnananu;

3 14 — memOpanu; 6 — Ipoceb;
f_ 7 — pinbTp;
| Inl i 1n2 — kamepu MOCTIHHOTO
BaKyyMMETPHYHOTO TUCKY;
2n1, 2n2 i 4n — kamepu 3MIHHOTO
BaKyyMMETPHYHOTO THUCKY;
3N — kamepa MOCTIHHOTO

/
5 aTMOC(EpPHOT0 TUCKY;
4n — kepyroua Kamepa

Bioponyancarop (puc. 22.12) —
I[e CHapeHi MHEeBMOMEMOpaHHI
a00 eNeKTPOMAarHiTHI MyJbcaTo-
pH, OJIUH 3 HUX HAJAIITOBAaHUU
Ha OCHOBHY YacTOTY ITyJbCalliii
JOUIBHOTO amnapara (MpuOIN3HO
1T'n), a Apyruii — Ha 4YacTOTy
omm3bko 1001,

Buxigni marpyOku kamep 2n1 1
2n2 o0'emHaHlI W CTBOPIOIOTH
BiOpaIfito JIMKOBOI TyMH Tif
4 9ac TaKTy CTHCHEHHSL.

—

Pucynoxk 22.12. Cxema BiOpomyJibcaTopa

IMyabcokonekTop (puc. 22.13) mpairoe Sk 1 THEBMOMEMOpaHHUI
MyJbCaTop, ajieé He Ma€ MOKJIMBOCTI PYYHOTO PEryJIOBaHHS YaCTOTU MyJbCaLlli.
PerymoBaHHS 4YacTOTH  TyJbCamii  3IHCHIOETBCS  3MIHOIO  TIOJIOKCHHS
aMOpTHU3aToOpa y PyXOMOMY MOB3YHI, IO BUTOTOBJICHUHN SIK HIUTUHHHUMA APOCETTb.

[TynbcokonekTop 00’€qHye B cOOl TpU OCHOBHI YaCTUHHU: A — KOJEKTOP
30upaHHsT MOJIOKa (3 JeTalsIMH KJlarlaHa BUMKHEHHs JOiJIBHOTO amapara); b —
PO3MOAUIBHUK 3 KaMEpOK 3MIHHOTO THCKY Jisi PO3MOJILTy Bakyymy abo
aTMoc(epHOro TUCKY 1 PUIBTP 3 KaMepor aTMOCHEPHOTO TUCKY; B — myJibcaTop
3 IOBITPSTHOIO KAMEPOIO Ta JIETAJIIMU PETYJIIOBAaHHS YaCTOTH Ty IbCALliid.

OcoOnMBICTh ITyJIBCOKOJIEKTOpPA B TOMY, 11O BIH 3a0e3Me4ye MPUHIIMIIOBO
HOBUI PEXUM pOOOTH JOLIBHOIO arapara, HAOJUKEHUN 10 MIPUPOTHOTO CCaAHHSI.
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Pucynok 22.13. Cxema poOOTH IMyJIbCOKOJEKTOpA!

a — CCaHHS; O — CTUCHEHHS; | — MOBITpsiHUIN MaTpyOOoK; 2 — MOJIOYHUH MaTpyOoK; 3 — 3aXUCHA
nIiMHAA Jiadparma; 4 — Kiamnas; S — moB3yH; 6 — Kepyroua kamepa; 7 — MmeMOpaHa; 8 — kamepa
aTMOoc(epHOro TUCKY; 9 — Kamepa 3MiHHOTO Bakyymy; 10 — apocenbHuit kanan;, 11 — kinanan
TapirdacTuid; 12 — marpy0ok MoouHoro nutanra; 13 — kanan; 14 — Monoko30ipHa Kamepa;

15 — kamepa BakyyMMETPHUUYHOTO TUCKY

KoJsiekTop 10i1bHOIO amapara NpU3HAYCHUM ISl MOJABAHHA BAKyyMy
ab0 aTMoc(epHOro TUCKY y KaMepH JOLTbHUX CTaKaHIB, OpraHizailii 3SMiHU TaKTiB
I 9ac JOTHHS 1 30MpaHHS MOJIOKa BiJ JOITBHUX cTakaHiB. CXeMH KOJIEKTOPIB
JOLTBHUX arapariB pi3HUX TUIIB 300pakeH1 Ha puc. 22.14.
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Pucynok 22.14. Cxemu KOJIEKTOPIB TOUIBHUX araparib:

@ — TPUTAKTHOTO O — HU3bKOBAKYYMHOT'0; 6 — IBOTAKTHOTO; 1K — KaMepa MOCTIHHOTO BaKyymy,
2K — KamMepa MOJIOK030ipHa; 3K — KaMepa MOCTIHHOTO aTMOC(EPHOTO THUCKY;

4K — xamepa po3Io/IIbHA 3MIHHOTO THCKY

JIBo- 1 TpuKaMepHiI KOJEKTOpu 3a0e3IMeuyloTh JBOTAKTHE JOTHHS
BIIMOBIIHO 3 OJIHOYACHOIO Ta TIOMApHOI pPOOOTOI MOIMBHUX CKIISHOK;
YOTUPUKAMEPHUKA BUKOPUCTOBYIOTh Y TPUTAKTHUX Ta HHU3bKOBAKYYMHUX
JNOUIBHUX arnaparax.
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Jleknia 23
MANINHU TA OBJAJHAHHSA IJISA I[OTHHSI KOPIB (3akin4ueHHs)

23.1. JloinibHi ycTaHOBKH, KIacupikaiisi i TEXHOJIOTIYHI CXeMH.
23.2. JloinHs KOPiB y cTiisIaxX 31 300pOM MOJIOKA B MOJIOKO30ipHi 0i10HH.
23.3. JloinHs KOpiB y cTiiyIax 3i 300pOM MOJIOKA Y MOJOKOIIPOBII.
23.4. JloiHHS KOPiB HA TOLIbHUX MAaJAHYHUKAX i B I0LIbHUX 3aJ1aX.
23.5. JloiibHi yCTAHOBKHM /JJIs1 IOIHHA KOPiB Yy JITHiX Ta0opax,
HA MacOBHIIAX Ta MajauXx gepmax.
23.6. ABTOMaTH30BaHi 1011bHI YCTAHOBKH.
23.7. Po00oTH30BaHI 10L/IbHI YCTAHOBKH.
23.8. Po3paxyHOK MalllMH JJIfl TOIHHS KOPiB.
23.8.1. Po3paxyHok mapaMeTpiB MAIIIMHHOTO IOIHHA KOPIB.
23.8.2. BusHaueHHs nmapaMeTpiB I0LIbHUX anaparis.
23.8.3. BusHaueHHs BUTPATH NOBITPA NPH AOIHHI.
23.8.4. Po3paxyHOK NpPOAYKTHBHOCTI BAKYyM-Hacoca.
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23.1. JloiibHi yCTAHOBKH

Opranizaiiis JOTHHS KOPIB 3JIKUTH BiJl TEXHOJIOT1i BUPOOHHIITBA MOJIOKA
Ta coco0y YTpUMaHHs KOpiB. 3aCTOCOBYIOThH TaKl TE€XHOJIOTil JTOTHHA:

- B CTiiJIax KOpPIBHUKA IEPEHOCHUMH a00 TEepeCyBHUMH amapaTamu 31
300pOoM MOJIOKa Y Bijipa abo 0110HU;

- TOTHHSI IEPEHOCHUMM anaparaMu B CTiiJIaX KOPIBHHKA 31 300pOM MOJIOKA
Y MOJIOKOIIPOBII;

- TOTHHSI B CTaHKax CTalllOHAPHUX JOUTBHUX YCTAaHOBOK, PO3MIIICHUX Y
JOIJIBHUX 3aj1aX a00 Ha JOIIBHUX MalJaHYHKaX;

- TOTHHSI B CTaHKaX IMEPECYBHMX JOLNBHUX YCTAHOBOK, BCTAHOBJICHHMX Ha
MACOBUIIAX 1 B JITHIX Ta0Opax.

3riIHO 3 MUMHU TEXHOJIOTISIMU JOTHHS ICHYE YOMUPU OCHOBHUX MURU
00ibHUX YCMAHOBOK, $KI MalOTh TMEBHI KOHCTPYKTHBHI OCOOJMBOCTI.
['OCT 28545-90 «YcraHoBkH JowiibHble. KOHCTpYKIMS U TeXHUYECKas Xapak-
TEpPUCTHUKa» Nepeadadae X Kiacu@ikaiiio 3a TAKUMUA OCHOBHMMH 03HAKAMM:

- YMOBaMH eKCIUIyaTamii — cTalloHapH1 il mepecyBHi;

- MicleM pO3TAllyBAHHA KOPiB Mix 4Yac JOIHHS — JIOTHHS B CTIiiiax
KOPIBHUKA 1 B CTAHKaX JOiJbHOI YCTAHOBKH;

-3a CTAHOM CTAHKIB MiJg 4Yac JOIHHA — HEPYXOMi W pyXomi CTaHKHU
(KOHBE€EpHI);

- croco0oM BXOAYy KOPiB Y CTaHKM i BHUXOAY — 3 IHAUBIAYaIbHUMHU WU
IPYTOBHMH CTaHKAMU;

- B3aEMHHM PO3TALIYBAHHSIM CTaHKIB — mocminoBHe (Tumny «TaHmem»),
po3TamoBaHe MiJ KyToMm (tumy «SnumHKay); mapanenbHe (tumy «llapamensy,
pamiansHe (Tumy «Kapycemnb);

- croco0oM 300py MOJIOKA, [0 HATXOIUTH B JOITBHUX amapaTiB, — 3
JOTHHSM y TO1IbHI 0170HU (BiApa) 1 B MOJIOKOIIPOBI/;

- AaBTOMATH30BaHi JO0iJIbHI YCTAHOBKM (JO1JIbHI pOOOTH) 3 BIIBHUM
JOCTYTIOM TBApHH TSI TOTHHSL.

Knacudikarist 10i1pHUX YCTAaHOBOK HaBeJeHa Ha puc. 23.1.

TexHoor1YH1 CXeMH JI0TIbHUX YCTAaHOBOK 300pakeH1 Ha puc. 23.2 123.3.

23.2.J10iHHS KOPIiB y cTiiljiax 3i 300poM MOJIOKa B MOJIOKO030ipHi 0i1oHH

[{r0 TEXHONOri0 3aCTOCOBYIOTh B OCHOBHOMY Ha Manux (epmax (y
depmepcbkux rocmnogapcTBax). Crnocid0 yTpUMaHHS KOpIB — Hpue’aA3Hull,
CMiiL1080-naAcoBUUHUIL 200 CMIiiL1060-MAdIPHUIL.

JloinHs B criitfiax (auB. puc. 23.2) 3A1MCHIOIOTh TOUIBHUMHU YCTaHOBKaMU
turty AJI-100b, [IAC-2B Ta iH. 31 300poM MOJIOKa Y TIEPEHOCHI JOiJIbHI Bijipa
(MOTI0KO301pH1 0110HK), IKUMHU TPAHCTIOPTYIOTh HOTO A0 BUIIUICHHS NMEPBUHHOI
00pOOKH 1 TUMYACOBOTO 30€piraHHsI.
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Ja TIPUSHAYEHHSEM

YCTAHOBIN L/ 0IHHS KOPIB

|
Lns max geom 1

TPUCasLOHLX 200rnaaaecml

nporucebozo muay
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Pucynoxk 23.1. Kimacudikariist 10inTpHIX yCTaHOBOK
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ITpu3zna-

TexHomoriuaa cxema

XapakTepHl 03HAKH

YCHHSI YCTaHOBKH
g m S 366 CraiionapHa 31 300pOM MOJIOKA Y
MIEPEHOCHI O170HU
JRRERRIRR RN RN RN nnnnnnnningy

<
<
= : :
= W—- CrartioHapHa 31 300pOM MOJIOKA Y
; [ ERRRRERR RN RN RN nnsnnnnniny| MOHOKOHPOBiH
g
2,
o
<
E i |
‘E IRRRRRRRRRRRRRnnRRInnInn| HepeCyBHa 31 360p01\4‘ MOHOKa y
< —jO} 2 3araJlbHUi MOJIOKO301PHUK

J

3 mapaneabHO-TIPOXiTHUMHU
(IHAUBI Y AJTLHUMM )
CTaHKaMu

3 rpynoBHMH CTaHKaMU
TUITY «Tapajeiby,
3aJ1 «Ilapanein»

JIoTHHS KOPIB y AOITBHUX 3aj1ax

3 rpynoBUMU
NPOXITHUMHU CTaHKaMH,
3aJ « Tangem»

=SS -
@@;}@

3 iHAMBI Ay ATbHUMH
cTtaHkamu tuiy «Tangem»,
cxeMa «B miHiroy,

3aJ1 «Tangem

PucyHok 23.2. TeXHOJOTI4YHI CXEMH TOUIBHUX YCTaHOBOK
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[Tpu3Ha- TexHosoriuHa cxeMa yCTaHOBKH XapakTepHi 03HaKU
YCHHSI

3 iHAUB1TyaIbHUMU
CTaHKAMHU

tuny «Tangem»,
cxeMa «Tpuron»,
3aJ « Tanaem»

3 rpynoBMMHM CTaHKAMH
TANY «SIMMHKaY,

cxema «Ilomrony,

3aJ1 «SlamHkay»

3 rpynoBMMHM CTaHKaMH
THUITY <SUTAHKAY,

CcXeMa «B JIHIIOY,

3aJ1 «SlIIMHKa»

JloTHHS KOPIB Y JOTIBHHUX 3aJ1ax

3 iHIUBITyaTbHUMU CTAHKAMU
TANY «SIMHKaY,

3aJ1 KOHBEEPHUU
«Kapyceab»

3 iHIAUB1TyaTbHUMU
ctankamu tuny «Tangemy,
3aJ1 KOHBEEPHUU
«lOHi1aKTOP»

Pucynoxk 23.3. TexHoJIOT14HI CXeMU JOUIbHUX YCTAaHOBOK
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[i ycTaHOBKHM CKJIQHarOThCS 3 JOLTBHUX arnapaTiB, BAKYYMHOI yCTaHOBKH,
BaKyyMHOro O0ajlOHa, BaKyyMHOTO pEryjsiTopa, BaKyyMMETPIB, BaKyyMHOTO
NpOBOJA, YCTAaHOBKM I TPOMMBAHHS JOUIBHMX amapariB, Bi3Ka JJs
NIEPEBE3CHHS MOJIOKO30IpHUX O170HIB, Imadu I 3allaCHUX YaCTHH, MOXYTh
OyTU YKOMIUIEKTOBAHI €JIEKTPOBOJOHArpiBaYaMu, OYMCHUKOM MOJIOKA, TAHKOM-
OXOJIOJ[)KyBa4eM BaKyyMOBaHHUM, XOJIOJAUIBHOIO YCTaHOBKOIO.

Jis mpoMHBaHHS JOIBHOI YCTAHOBKM B aBTOMATUYHOMY pEXUMI ii
OCHAIIYIOTh MPUCTPOEM MPOMHUBAHHS, IO SKOTO BXOJIATH: BaHHA JJIS JTOUTBHHUX
amapariB, IPUCTPIN JIJIs1 MPOMUBAHHS JOIILHUX O110HIB, CTICIIAIBHUM TyJIbCATOP
31  30UIBIICHUM O00’€MOM KEpYyHUoi KaMepH, myJbcomiacumoBad. [l
30BHIITHHOTO OOMUBAHHSI JIOTIHHOI arapaTypyu BUKOPUCTOBYIOTh PO30PHU3KYBaY.

JIyis MOiHHA B CTIMJIaX 3aCTOCOBYIOTh TaKOX IMEPECYBHI arapaTv, BUKOHaHI
y BUIJISIAI Ha3eMHUX a00 MiJBICHUX BI3KIB, Ha SIKMX 3MOHTOBaHA MICTKICTh JIJIs
30MpaHHs MOJOKA, a B JEJKMX YCTAHOBKax 1 BaKyyMHa CTaHUIs (IBUTYH 1
BaKyyMHHI HacocC).

Ilepeeazu O0oinna 6 monoko30ipHi 0i0OHU: BIJICYTHI omeparii 010
MePEMIIIIEHHST TBAPUH JI0 MICIh JIOTHHS; Kpallle 3a0e3MeueHnuid 1HABI Ty TbHAMA
JOTJISIT 3a TBapUHAMU; pAlllOHATbHA TOMIBIAS 1 BHUKOPUCTAHHS KOPMIB;
HAWUTIPOCTIIIMI HaO1p TEXHIYHUX 3aCO01B.

Heooniku: HaiOIbIN 3aTpaTd Tpail y 3B'SI3KY 3 HASBHICTIO oOIepariii
II0JI0 MEpEeMIIICHHs AOLIBHUX amnapariB y3[I0BX (PPOHTY AOIHHA 1 PYy4YHOIO
TPAHCMOPTYBAHHS MOJIOKA 0 MOJIOYapHi.

23.3. /IoinHs KOPIB Yy CTiilJIaX 3i 300pOM MOJIOKA Y MOJIOKOIIPOBI/

OcHOBHa TEXHOJIOTIYHA BIAMIHHICTH JAHOTO THUIY JOUIBHUX YCTaHOBOK
(AIM-8A; VJIM-200 Ta iH.) — TpaHCIOPTYBAaHHS HAJOEHOTO MOJIOKa
CHellaJIbHUM  TpyOONpOBOAOM,  SIKMM  HAa3WBalOThb  MOJIOKOINPOBOIOM.
BUroToBisitoTh HOTO CKIISIHUM 200 3 HEPIKABIKOYOi CTaJIl.

JloiHHST B CTIiJIax y MOJIOKOMNPOBiJ 3aCTOCOBYIOTh IIPU HOHIOKOB0-
uexoeiil cucTeMi BUPOOHUIITBA MOJIOKA.

Jlns  3a0e3medyeHHS  MIHIMAJIBHOTO TIEpemaay pIBHIB y  IIpoIeci
TPAHCIIOPTYBAHHSA MOJIOKa MOJIOKOTIPOBOJIOM Tl Yac MOTHHS, HOTO BITKH, IO
MPOXOJATh HaJA KOPMOBHUMH TPOXOJaMH KOPIBHHUKA, MAalOTh MOXKIIUBICTh
OMYCKATUCS, KOJU MPOBOAUTHCS JOIHHS, 1 MIJAHIMATHCS, KOJU IPOBOIUTHCS
po31aBaHHs KOpMiB. [[Jst 1bOro ycTaHOBKa 00J1aiHAHA CIICIIIAIbBHUM TIPUCTPOEM,
SIKUM TITHIMAETHCSA 3a JIOMTOMOTOIO0 MPYKUHH, a OITyCKAETHCS 3a JIONOMOTOI0 CHJTU
TUCKY TIOBITPS, 1110 Jil€ HA MEMOpaHy THEBMOKaMEPH.

JI71st 3pyqHOro 1 MIBUJKOTO M1’ €THAHHS MOJIOYHOTO IIUIaHTa W MyJibcaTopa
MEPEHOCHOI0 JIOLILHOTO arapara JI0 BAKYYMHOIO 1 MOJIOYHOTO MPOBO/IIB JIO1JIbHI
amapaty 00JIaJIHYIOTh IIBUJIKO3’ €MHUM KPaHOM.
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Jlnst mpoMuBaHHS ¥ Ae3iH(eEKIii T0IIpHOr0 O0JaHAHHS TaKl YCTAaHOBKH
00JIaHYIOTh aBTOMATOM IIPOMMBAHHS, BOJIOHArpiBadyeM, J03aTOpaMyd MUHHUX 1
Ne31H(IKYIOUHUX PO3YHHIB, BAHHOIO JIJIs JOLJILHUX amapartiB Ta THEBMOKpPaHAMHU.

Jlnst 300py MOJIOKa € MOJIOKO3O0IpHUK, HJisi OOJNIKY MOJIOKa JOiJIbHI
YCTAaHOBKHM OOJaJHYIOTh IHIUBIAYaJbHUMHU 1 TPYNOBUMH JiUMIbHUKaMU. Jljis
BIJIBEJICHHS MOJIOKa 3 MOJIOKO30IpHMKAa Ha MEPBUHHY OOPOOKY (OYMIECHHS,
OXOJIOJIXKEHHSI Ta 30epiranHs) Horo o0JaHYIOTh MOJIOYHUM HACOCOM.

HaBaHnTa)xeHHs Ha OJHOTO OIEepaTropa, SKIIO IMPOBOJUTHCS JOTHHS Y
IIEPEHOCHI MOJIOKO0301pHi 01710HM, MOoe OyTu 18...20 KopiB, a M Yac JIOiHHS B
MOJIOKOIIPOB1 — 710 50 KOpiB.

Ilepeeazu oOoinna 6 cmiilnax y MOI0KONPOGIO: TOKPAIICHHS SKOCTI
MOJIOKA 1 MIJBUIIEHHS MPOIYKTUBHOCTI Mpalll 32 PaxyHOK BIJCYTHOCTI PYYHHX
orepailiid TpaHCHIOPTYBaHHS MOJIOKA.

Heooniku: Beluka JIOBXKHMHA MOJIOKONIPOBOJIB BHMara€ 3HAUYHHUX
MaTepiaibHUX 3aTpaT; YCKIAAHEHE TEXHIYHE OOCIyTOBYBaHHS MOJIOKOIIPOBO/IIB.

23.4. JIoiHHS KOPiB HA J0IJIbHUX MAWJAHYUKAX i B IOUIBHUX 32J1aX

Take HOTHHS 3aCTOCOBYIOTH NPHU He3npue’a3Homy CriocoO1 yTpUMaHHS 1
Py BHUKOPHUCTAaHHI AaBTOMATUYHUX TMPUB’SI3€U-BIIB’SI3ed MpPU MPUB’IZHOMY
CHoco0i.

XapakTepHi 0COOIMBOCTI II€T TEXHOJIOT1T JOTHHS:

- 0OMeKeHe IepeMILIEHHS ollepaTopa MallMHHOTO JJOTHHS,

- HaJIXOPKCHHS TBapUH Ha JOiHHS Oe3MepepBHUM MOTOKOM a00 TpyramMu B
pyxomi a0 cTarioHapHi, rpyroBi ab0 1HIWBIIyallbHI JOiJTbHI CTAHKH.

Cxema J10inbHOTO CTaHKa THITy «Tangem» 300paxeHa Ha puc. 23.4.

JloiHHS Ha AOIMPHUX MaWJaHYMKaxX 1 B JOUIBHUX 3ajax (auB. puc. 23.2 i
23.3) 3aCTOCOBYIOTh Ha BEJIMKHUX MOJIOYHOTOBAPHUX KOMILIEKCAX 3 MOTOKOBOIO
TEXHOJIOTIEF0 BUPOOHUIITBA MOJIOKa. MOJIOKO 30MpatoTh y 3arajibHy €MHICTb.

IHlepeeazu: BiACYTHI omepalii TEpPEeHECEHHs JOIIbHUX amnapariB 1
TPAHCIIOPTYBaHHS MOJIOKA; palliOHaJIbHA OpTaHi3allisi mpaiii (orepaTop y mporieci
JOTHHA 3HAXOJUTHCS BITHOCHO CTAaHKIB 1 TBapWH Yy 3ariuOJieHH] 1 oMy He
MOTPIOHO 3TrUHATUCA JUIsl OOCIYrOBYBaHHSI TBAapWH, IO 3MEHIIYE BTOMY 1
MIJBUIIYE WOTO TMPOAYKTUBHICTH TIpaili, 3a0e3Medye CKOPOUEHHS 4Yacy IpOBe-
JICHHS TEXHOJIOTIYHUX OIleparliii), By3bKa CHeImiaii3aiis, a Mphu 3aCTOCYBaHHI
MaHIMyJISATOPIB JIOTHHS — aBToMmaTu3ailis mnporecy. lle mo3Bossie mocsarTtu
MaKCUMaJIbHOI TPOJYKTUBHOCTI Tpalll olepaTopa MAIIMHHOTO JOIHHS TIpH
paIioHATbHOMY CKJIA [l TEXHOJIOTIYHOTO O0JIaIHAHHS Ta BUIIOI SKOCTI MOJIOKA.

Heooniku:  3poctaioTb  3aTpatd Ha  (QOpMYyBaHHS  OJHOPIJIHUX
TEXHOJIOTITYHUX TPYN KOPIB 1 YCKJIQJHIOETHCS 1HJMBIIyalbHUN KOHTPOJIb 3a
TBapUHAMH.
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Pucynok 23.4. Cranok n0inbHOI yctaHoBKkU Y [[T-6 Tuny «Tanaem» (mipaBuii):
1 — crosik; 2 — MUTOK; 3 — KOCHHEIb; 4, 6 — TpyOu; 5 — TTa MBEpeit; 7 — rOIBHHUIIS,
8 — cTosik BepTHKaIbHUIL; 9 — nBepi BumyckHi; 10 — 1Bepi BIIycKHI

JolJIbHI 32JIM )11 JOTHHS KOPIB y CIEIialbHUX CTaHKAaX MOAUISIOTH Ha
rpynu: «Tangem», «Sannkay, «Kapyceaby.

HoiabHi 3amu Tumy «Tangem» (muB. puc. 23.2 1 23.3) oOnagHaHi
MOCJIIIOBHO BCTAHOBJIEHUMHU cTaHKamH (To0TO TNy «Tanmem») 1 MOXYTh
MaTHd TakKl CXEMH pO3TalllyBaHHS CTaHKIB: «B sinil», TOOTO ITBOCTOPOHHE
(kipKiCTh Micib 2x4, 2x3, 2x2); «Tpuzom», 100TO TpucTOpoHHE (3X4);
«llonizony», T06TO YoTUPUCTOPOHHE (y BUTIIAAI pomMbOa). CTaHKKM MOXYTh OyTH
IHAWBIAyalbHI, 3 OOKOBMM BXOJAOM 1 BHXOJOM, 3  HE3AIC)KHUM
00CIIyroByBaHHSM KOPIB, 110 3a0€3Meuy€e OpraHizallito iHAuBIIyaJbHOTO JOTHHS
1 3MEHIIly€e 3arpo3y TpaBMYyBaHHS iX y mpornieci noiHHA. JloinbHUI 3am Tumy
«Tangem» Mmoxe OyTH 00JaJTHAHUM TPYTTOBUMH TTO3/I0BKHIMHU CTAHKAMH.

BukopucTaHHs yCTaHOBOK 3 TPYNOBUMH CTaHKaMH CTaBUTh JIOJATKOBI
BHMOTH 00 (OpMyBaHHS OJHOTHITHUX TPYI TBAPHH, aji¢ CIPHSE IT1IBUIICHHIO
MIPOYKTUBHOCTI TpaIll ONEpaTopiB 3a PaxyHOK Kpamioi eproHOMIKH IIPOIeCy
JIOTHHS Ta CTBOPIOE OUIBII MOXIMBOCTI JIJIs aBTOMATHU3AII11 MPOIIECY JTOTHHSI.
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JoinbHi 3211 THNY «SlauHka» (auB. puc. 23.3) Bipi3HAIOTHCS Bij ycTa-
HOBOK «Tanaem» TuM, 10 oO0JajHaHI TPYNOBHUMH MPOXITHUMH CTaHKaAMH,
BCTAHOBJICHUMH T KyToMm mnpuOmmsuo 30° 1mo oci Tpanmei (To6To THIy
«SflamHKka») TOJIOBaMHU Bij omeparopa 1 MOXYTb MaTH TaKi CXEMHU pO3TaIly-
BaHHS CTaHKIB: «B Jinito» (2x8, 2x6, 2x4); «Tpuzon» (3x4); «llonizon» (4x8).

VY noinpHux 3agax tumy «Ilogiron» (po3podienuit B CIIIA) 3abe3re-
9y€ThCsl KOMITAKTHE PO3TAllyBaHHS KOpIB, aBTOMAaTHYHHN KOHTPOJb Haa iXx
MePECYBAHHSM 1 MPOIIECOM JIOTHHS, OKPIM HaASTaHHA JIOITbHUX CTAKaHIB.

JoiabHuii 327 Tuny «llapajesby 001aHYIOTh TPYTOBUMH ITPOX1THUMU
CTaHKaMH 3 PO3TallyBaHHSIM KOpPIB MEPIEHIUKYIApHO A0 ocl TpaHiei «Ilmiv-
o-mjiu», T00To «Ilapanensy. Lle 103BoIsIE 1Ie KOMMAKTHIIIE PO3TAIIOBYBATH
KOpIB y CTaHKax Ta OOCIyroByBaTH iX MiJ 4Yac JOIHHS 3337y, IO 3MEHIIYE
BIPOTIHICTh TPAaBMYBaHHS OIEpaToOpa KOPOBOIO.

JoinbHuii 3an1 tuny «Kapyceiab» (puc. 23.5) — 11e KiblleBUH KOHBEEP-
kapycenb (po3pobnenuii B CIIIA), Ha muatdopmi SKOro BCTAHOBJIEHI JOLIbHI
cTaHku. Po3MillieHHs! JOTIBHUX CTAHKIB MOXKE OyTH YOTUPHOX BUJIIB: MOCIIIOBHE
31 crankamu Tuny «Tangem»; 31 craHkamu TUly «SIJIMHKa» ToOJIOBaMU
BCEpENMHY; 31 CTaHKaMU TUTY «SlJIMHKA» TOJOBaMH HA30BHI; 31 CTaHKaMU
«ILnig-0-1miaiv4» roJoBaMu BCEPEAUHY.

JoinbHuii 3an tunmy «lOHinakrop» (nuB. puc. 23.3) — e KOHBeEep,
YTBOPEHUI 3'€HAHUMHU MK COOOI0 MOCIHIJOBHO JAOIIBHUMHM CTaHKaMU THITY
«Tanaem», po3TalllIOBAHUMH HAa 3aMKHEHOMY PEKOBOMY KOHTYPI.

KoHTyp n0inmbHHUX yCTaHOBOK KOHBEEPHOTO THITY BJIAIITOBAHWUH Tak, IIO
OJIMH oOlepaTop MOXe O0e3 MepexoniB OOCIyroByBaTH TBAapWUH, BHUKOHYIOUHU
mepeIoiIbHl  Ta 3aKkiro4Hl omeparii. Ha Bxoml 10 KOHBeepa pO3MIICHE
oOJaiHaHHSA AJi CaHITapHOT 0OPOOKHU BUM 51.

JoineHi ycranoBku Ttuny «Kapycens» 1 «lOnimakTop» 001aaHYIOTH
HUKHIM MOJIOKOTIPOBOJIOM, BaKyyMIIPOBOJOM, CUCTEMaMHU MEPBHUHHOI 0OpPOOKU
MOJIOKa Ta HMUPKYJSIIIHHOTO MPOMHBAHHS JIOUIBHOI arapaTypu, 110 3a0e3neuye
MIPOMUBAHHS JOITBHUX amnapatiB 0e3MocepeiHbO B JAOLIBHUX CTaHKaxX (MOII0HO
710 TUX, 110 3aCTOCOBYIOTHCS Ha YCTAHOBKaxX TUIY «MOJOKOMPOBII»); MEPEKEIO
MO/IaBaHHS TETUIOT BOAM 3 KpaHaMH 1 JYIIOBOIO CITKOIO IS OOMHBAHHS BUM S
KOPIB TIepe 1 TOTHHSIM; MPOTOYHUM eJIeKTPU(IKOBAaHUM BOJOHArpiBadeM. J[oinbHi
YCTaHOBKH MPUCTOCOBaH1 /i BuKopucTaHHs cyMicHO 3 ACY TII BupoOnuiira
MOJIOKa 1 JOJIAaTKOBO MOXKYTh OyTH 0OJIagHaHI: YCTAHOBKOIO JIJIT OOPOOKH BUM’ S
YOB-®-1 (aBromMaTUuHU{ MAaHIMYJATOp MEPEAIOUIBHOI CaHITapHOT 00pOOKU
BUM’s); MaHinyastopom jaoiHHA MJI-®-1; iHAMBiAyaJlbHUM JHYHIBHUKOM
MOJIOKa KOBIIIOBO-TICPEKHUHOTO THIY; CIICKTPOHHHM OJIOKOM KEepyBaHHS;
CHCTEMOIO BIJKpUBaHHSA-3aKpUBAaHHS JBEPEH IS BXOAY 1 BUXOIY TBapWH i3
JOITEHOTO 3aITy, 3 MTHEBMAaTUYHUM MPUBOOM, KM MOXHA KEPYBaTH 3 poOOIOTO
MICIIS oTiepaTopa.
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INNNEEEN

IAENEREE!

Pucynok 23.5. IInan-cxema q01IbHOI YCTAHOBKH THITY «Kapycenby:

1 — mpoxoau 1St KOpiB; 2 — CXOBHUIIE KOMOIKOPMIB; 3 — KOpMOpO3/aaBay; 4 — caHITapHHUI BY30JT,

5 — mpoMUBaJIbHUI anapar; 6 — MyJIbT KepyBaHHS; 7 — Oallka-«CTpiiay; 8 — MOJIOKO30ipHUKH
(moinbHi anapath); 9 — roxiBHuill; 10 — crankm; 11 — enexrponpusom; 12 — moOyTOBE MPUMIIIICHHS;
13 — npumitieHHs A5 npuiiManHs 1 30epiranHs Mosoka; 14 — BakyyM-HacoCHa;

15 — enextpopo3noaibHa; 16 — X0I0AUIBHI YCTAaHOBKH
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Bce oOnagnanHs moinbHOI ycraHOBKHM «Kapycenb», KpiM miatdopmu 1
CTaHKIB, YHI(pDIKOBaHE 3 yCTAHOBKAMH 1HIIIUX THIIIB.
32 KOMIUIEKTYIOTh ~KOPMOpO37aBadyaMH  KOHIICHTPOBAaHUX

JloinpH1
TOAIBHUISIMH 3

KOPMIiB,

n03aTopaMu

JJEA HOPMOBAHOI'O BUaBaHHA

KOHIICHTPOBAHUX KOPMIB 1] Yac JOTHHSI 3aJIKHO BiJl IPOTYKTUBHOCTI TBAPHH.
HaliBuilia mpoayKTHUBHICTH Mpall oleparopa MAIIMHHOTO JOIHHS MOXE
OyTU NOCATHYTA MPU 3aCTOCYBaHHI KOHBEEPHUX JIOUIBPHUX YCTAHOBOK 33 YMOBHU
JOTPUMAaHHS (POPMYBaHHSI OJJHOTUITHUX TPYIl TBAPHUH.
OCHOBHI TepeBarv Ta HEIOJIKA HAUMOIIMUPEHIIUX JOUIBbHUX YCTaHOBOK
HaBeJseHi y Tabu. 23.1.

Tabmuis 23.1

JoinbHi ITepeBaru Henoniku
YCTaHOBKH
- POCTOTA OOCIIYTrOBYBaHHS; | - HEOOXIAHICTh YacTO
AJIM, - 0e3nocepeHe HAXWIATUCA ONIEPATOPY
AJIC TPaAHCTIOPTYBAHHS MOJIOKA; MAIIIMHHOTO JOTHHS;
- BUCOKA IPOJyKTUBHICTh - HE3a/10BUIbHI YMOBH poOOTH
nparti orneparopa
- BEJIMKUH J1ama30H PO3MIpIB | - 4ac 3MIHU TPYIU BU3HAYAETHCS
«SlnuHKa» | JOUIBHOTO 3aITy; TPUBATICTIO JIOTHHS KOPOBH, IO
- BUCOKA IIPOTyKTUBHICTh J0IThCSl HAUTIOBLIBHIIIIE;
nparii - IBUJIKA 3MIHA IPYIH NMOTPEOye
BEJIMKHX 3aTpar npari
- KOPOTKI IIJISIXH PyXy - 4yac 3MiHU TPYNH BU3HAYAETHCS
«ITapanensy» | TBapUH; TPUBATICTIO IOTHHS KOPOBH, IO
- BUCOKA IPOIyKTUBHICTh J0IThCSl HAUMTOBLIBHILLIE;
mpari orneparopa; - IOTaHU# OTJISi KOPIB,
- MaJIM{ PU3HUK TPAaBMYBaHHS | OCOOJIMBO MEPEIHIX J0JIeH
oreparopa; BUM S;
- IIBUJIKUH BX1J 1 BUX1A - oniepaTop 1 anapaT MOXYTh
TBAapUH 3 YCTAHOBKH 3a0pyIHIOBATUCS
EKCKpEMEHTaMu
- BUCOKA IPOJyKTUBHICTh - noTpeOye MiABUILIEHOT TUIONTI
«Tanmem» | mpari oneparopa; JO1IBHOTO 3aI1Y;

- TOoOpUi OTJISAT KOPIB 1
BUM S

- MOXJIMBICTH MO0y IOBH
pi3HOi popmu 3aiy;

- piBHOMipHAa poboTa 6e3
CTpecy TBapuH

- IOBTUH NIJISAX PYXy TBApHH;
- BUCOK1 BUMOTH 10
kBajidikarmii oneparopa
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23.5. JlolibHi yCTAHOBKH 1JIs1 IOIHHS KOPIiB Y JIITHIX Tadopax,
HA MACOBHIIAX TA MAJHUX (pepmMax

CTIAI0BO-TIACOBUILHUN  CMOCIO  yTpMMaHHA TBapuH TOB'SI3aHUN 3
HEJOLUILBHUMH TIE€pErOHaMH KOpPIB Ha JIOTHHS Yy CTaIllOHapHI JOiNIbHI 3aJld 4d
INPUMIIIEHHS, OCKUIbKM HEMHHY4Yl 3Ha4yHl BTPATH MPOJYKTUBHOCTI. Y TaKHX
BUIAJKAaX  OpPraHi3OBYIOTb  O0OiHHA  0€3n0cepeoHb0  HA  NACOBUUAX,
BUKOPUCTOBYIOUHM CIHELliajIbHI MepecyBHi A0iibHI ycraHoBku tuiy Y J[C-3b,
YJI-®-12, K-P-10 31 30upanHs M MOJOKa Yy 3arajbHy €MHICTb. BoHu
3a0€3MeuyoTh JIOIHHS KOpIB, IEpPBUHHY OOpOOKYy 1 mepepoOKy MOJoOKa,
THUMYacoBe Horo 30epiraHHsS 1 BHJIABaHHS KOHIIEHTpoBaHUX KopmiB. [li
YCTAaHOBKM OOJIaJHAHI 1HAWBIAyAIbHUMH CTaHKaMU IIPOXITHOTO THIY ¢
ABTOHOMHHMMH JIBUTYHAMH BHYTPIIIHBOTO 3TOPSIHHS JJIs1 €Hepro3a0e3reueHHs B
yMOBax BIJICYTHOCTI enekTpudikaiii npy 3MiHI MICUS pO3TallyBaHHS JITHHOTO
Ta0OpPy UM 3HAYHOI BIIaJICHOCTI BiJ] €IEKTPOMEPEXI.

JIyis 1OTHHS KOpIB y MPUBATHUX MPUCAAUMOHMX rOCHOJAPCTBAX 1 HA MAJUX
depmax (o 10...15 roiB) BUKOPUCTOBYIOTh IHAMBIXYyaIbHI I0IJIbHI arperaTu.
Bonu ckiianaroTecst 3 BAKYyMHOI YCTaHOBKH, YHI()IKOBAHOTO JIOIIBHOTO anapara,
MOJIOKO301pHOTO 01710Ha, BAKYYMHOTO PETyJIATOpa, BaKyyMMETpa, TIIyIITHUKA Ta
MyJbTa KEPYBaHHS. Y CTAHOBKU TAKOT'O TUITY BUTOTOBJISIIOTH Y JIBOX BUKOHAHHSX
— CTalllOHApPHOMY 3 BaKyyMHHM IPOBOJIOM 1 MEPECYBHOMY, 3MOHTOBAaHOMY Ha
BI3KY.

Jlng manux ¢epM 3 JTOTHHSAM KOpIB HAa MAcOBMINAX 1 B JIOUIBHUX 3aJlaxX
3aCTOCOBYIOTH MEPECYBHY JOUIbHY yCTaHOBKY Y JIM-®-1. Bona nepeminaerbcs
Ha 1oJ103ax. JIoiHHS 3MIMCHIOETHCS 31 300POM MOJIOKA B MOJIOKO30ipH1 O1710HH.

23.6. ABTOMAaTH30BaHIi J01JIbHI YCTAHOBKH

JIoinbHI yCTAaHOBKM BHUIIYCKAIOTh 3 YpPaxXyBaHHSM PI3HUX TEXHOJOTIN
yTpUMaHHS TBapuH Ha Qepmax 1 JUisl pI3HOTO pIBHSA MexaHizaii Ta
aBTOMAaTH3aIll1 BUPOOHUYHUX MPOIIECIB.

Ha panuit yac Monouni ¢pepmMu YkpaiHu moTpeOyrOTh MoJepHI3allii i
TEXHIYHOTO TIEPEOCHAIEHHA. TIIbKM BEJIMKI  MIANPUEMCTBA  MOXYTh
3a0e3MeYnTH peHTa0eIbHEe BUPOOHUIITBO MOJIOKA, BUKOPHCTOBYIOUM CyYacH1
BHCOKOTPOAYKTHUBHI MOJIOYHI TTIOPOH, TEXHOJIOT1l BUPOOHHUIITBA W yTPUMaHHS,
TEeXHIYHI 3ac00M 3 KOPMOBHUPOOHWIITBA, 3aroTiBii, MEpepoOKU 1 po3maBaHHS
KOPMIB, a TaKOX MEXaHI3allll0 Ta aBTOMATH3aIlll0 MAIIMHHOTO JOTHHS U
BUJIAJICHHS THOIO. TOMY PHHOK YKpaiHU 3alOBHIOETHCS BIJMIOBITHOO TEXHIKOIO
3 Pocii, binopyci, lBerii, Himeuunnu, ["omnanaii, AHTIIT Ta 1IHIIUX KpaiH.

[Ipu BuOOpiI AOINBHOI TEXHIKM BPAaXOBYIOTh ii BIJAMOBIAHICT TAKHM
BMMOIraM: HETPUBAJIMK TEpMIH ajanTallii TBapyuH JO HOBOI TEXHIKH;
OTPUMAaHHSI BUCOKOSIKICHOI MPOJYKIIii; 30UIbIICHHS TEPMIHIB BUPOOHUYOTO
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BUKOpPUCTaHHs TBapuH y 1,5...2 pa3u; MakcuMajibHa aBTOMAaTHU3AIlisl OKPEMUX
oriepallii Ta mpouecy J0iHHS B 1yioMy. Haitbiipiie muM BUMOraM BiATIOBIIa€e
obnagnanus ¢ipm «Delavaly (IBemist), «Westfalia Surge» (Himeuuuna),
«Fullwood» (BenukobOpuranisi), «BouMaticy (CHIA). i Ta iHmi dipmu
BUTOTOBJISIIOTh OOJIAJIHAHHS JIs PI3HUX TEXHOJIOTIM JOIHHS, Y TOMY YHCIl i
JJIS aBTOMAaTHM30BAHOTO Ta pPOOOTHU30BAHOTO JOIHHA. YCl aBTOMAaTHM30BaHI
JNOIIBHI CHUCTEMHU 3a0e3MeuyroTh OOJIK HAJ0K0 BiJ KOXHOI KOpPOBH,
ABTOMaTUYHUN KOHTPOJb 3a MPOLIECOM JOIHHS 3 ypaxyBaHHAM (Di310JIOTTYHUX
0COOJIUBOCTEN TBAapWH, BHUOIP ONTUMAJIBHOTO PEXKUMY JOTHHS (4YacToTa
nmyJbCalli, piBeHb BaKyyMy, CHIBBIJHOIIEHHS TaKTIB, CTUMYJIAILISA pediekcy
MOJIOKOBI/IJIaul) Ta aBTOMaTUYHE 3aBEPIICHHS MPOIIECY JIOTHHS.

JInst MamMHHOTO JOiHHS TIpU  Oe3MpUB’SI3HOMY yTPUMaHHI KOPIB
OUIBIIICTh 3aKOPJOHHUX (PIPM BHUTOTOBIISIIOTH 00iNbHI 3anu TUIY «SIMUHKaY,
«Kapycenb», «llapanens», «llomiron» Ta I1HIIL, AKI Mawms MOOYIAbHY
cmpyKkmypy 1 103BOJISIIOTh 3MIHIOBATH KUIBKICTh MICI[b JIJISl JOTHHSI 3aJIEKHO Bijl
YTPUMYBAHOT'O TIOTOJIiB’s1. Y Cl onepallii Ha TAKUX YCTaHOBKaxX aBTOMAaTU30BaHI.

Jlns noiHHS Oynb-SKOTO IIOTOJIB’SL KOPIB 3a IIPUB’SI3HOTO CIIOCOOY
YTPUMAaHHS  BUKOPUCTOBYIOTb  @6MIOMAMU308AHI  OOiNbHI  YCMAHOGKU
MOOYIbHOT KOHCMPYKUIT 3 MOJIOKORPOBOOOM.

ABTomaTtn3oBaHi A0inbHI yctaHoBkH Y JIA-8A «Tammem» 1 Y]JIA-16A
«SlnuHka» MaroTh yHipiKOBaHE OOJIaHaHHS JOIJIBLHOI Ta TPOMUBHOI CUCTEMH.
Cranku oOnagHaHi MaHinmynstopamu-asromaramu MJI-®-1 (puc. 23.6), ki
KOHTPOJIIOIOTH X1/l JIOiHHS, BUKOHYIOTh MAIIMHHE JOJIOIOBAHHS, 3HIMAIOTh
JOINBbHI CKISHKA 3 BUM’Sl TBapuH O€3 BTpy4YaHHS JIOAWHU. TakuMu XK
MaHIMyJIATOpaMu OOJaHaHI aBTOMAaTWU30BaH1 JOiMbHI ycTtanoBku Y J[A-100
«Kapycenby.

Hoinbai  yctanoBku Tumy «Tangem», «Smuakay, «Kapycenby
3a0€3Me4yl0Th BHUKOHAHHS TaKUX TEXHOJOTIYHUX oOmepalii: MiArOTOBKY
YCTaHOBKH JI0 JIOTHHS; MIATIH KOPiB HA MEPEIIO0IbHY TUIOIMIAIKY; BUITYCKAHHS
KOpIB Ha MepeAAoiIbHY TUIOIAAKY; BIIyCKaHHS KOPiB Ha ycTaHoBKYy YOB-®-1
IJI aBTOMATHYHOI CaHITapHOI OOpOOKM BUM’sl; BIYCKaHHS KOPIB y MOTIbHHIN
CTaHOK; OOTHpaHHS BUM S KOPOBH, 370IOBaHHS MEPIIUX CTPYMHHOK MOJIOKA 1
HaJIBaHHS TOINbHUX anapaTiB; aBTOMATU30BaHE JOIHHA, TOJOIOBaHHS, 3HATTA
JOIIBHOTO amapaTa Micjsl IPUIIMHEHHS MOJIOKOBIJ/Iaul; BUITYCKAaHHSI KOPOBH 3
JOLBHOTO CTaHKa; 3aMipIOBaHHS MOJIOKA, HAJIOEHOTO Bl KOXHOI KOPOBH (IIpH
KOHTPOJIBHOMY JIOTHHi); TPAHCHOPTYBAaHHS MOJIOKA y MOJIOYHE BiJJUJICHHS;
GIbTpallito MOJIOKA; OXOJIOJKEHHsSI MOJIOKa 1 TMojady HOTO B €MHICTh s
30epiraHHsi; MPOMUBAHHS 1 JA€31H(EKIII0 A0ibHOT YCTAHOBKHU; PO3JaBAHHS
KOPMIiB.

Jlnst noTHHS KOpIB y CTiiylax BUKOPUCTOBYIOTH yctaHoBku — AJ[-100;
HAC-2b, «Immynec M-622y»; AJIM-8-04.
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[Tobimponpobid yucmozo nobimps Lunobuy Bakyyrnpobio
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[TonoxerHs kpaHa
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[ exHonozi4HuL baxyymnpobid

Pucynoxk 23.6. Maninymnstop goiaas MJ[-®-1:
1 — noineHi crakanwm; 2, 4, 5 — Bakei; 6 — THEBMOIWJIIH/IP BUBEICHHS JIOLJIBHOT anapaTypu 3-T1i]1
BUM 51 KOPOBH; 7 — KPOHIUTEWH; 8 — KpaH; 9 — aBromar kepyBanHs; 10 — mynbecatop; 11 — konekTop

JInst aBToMaru3alii mpoiecy AOTHHS B MOJOKOIPOBIA MPHU MPUB'IZHOMY
yTpuMaHHl y KUIBCbKOMY IHCTUTYTI aBTOMATHKH PO3POOJIEHO MEPEHOCHUMN
noinbHuil anapar «llynbcap-1» 13 €JeKTpOHHUM MyJIbCATOPOM 1 aBTOMAaTOM
CTUMYJIAIII pPEeXHMY JOiHHS. BUKOpHCTaHHS WOro JO03BOJISE 3IIMCHIOBATH
KOHTPOJIb HAJ0I0 MOJIOKA 1HIWBIIyaldbHO BiJ KOXKHOI KOPOBH, 3a0e3MedyBaTH
IHAUBIIyaTbHUN Ta ONTUMAIBHUM PEXKUMHU JOTHHSA 3aJ€KHO BIJ IOTOKY
MOJIOKa, CKOpOYyBaTM 4ac JOiHHA Ta  MIATPUMYBAaTH  3POCTAHHS
MPOJYKTUBHOCTI CTaa.

23.7. PoGoTH30BaHi 10LIbHI YCTAHOBKH

[lepcniekTHBOIO PO3BUTKY MOJIOYHOTO CKOTapcTBa XXI CTOMITTSA cTaHe
IIUPOKE BHUKOPHUCTAHHS EHEPro30epiralounx TEXHOJIOTiH BUPOOHUIITBA 1
Oe3MpuB'sI3HOTO yTpUMaHHS TBapuH. Po3poOiieHHs Ta ampoOarlisi TaKux
TEXHOJIOT1M po3mnouajacs B KIHIII MHUHYJIOTO CTOJITTS 1 0a3yeTbcsl Ha
3aCTOCYBaHHI JOUIBHUX poOOTIB Ha MojouHux ¢epmax. Ilepuri podotu Oynu
BunyiieHi y 1980 pomi B 3axiguiii €Bpormi. Po3poOieHHsSM poOOTH30BaHUX
cucteM JnoiHHs 3aimarothest Gipmu «Westfalia Landtechnik» (Himewyunna),
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«Lely» i «Prolion» (I'omnaumis), «Fullwood» (BenmukoOpuranis), «Alfa-Laval-
Agri» (IBemis), «Gascoigne Melotte» (®paniris) Ta iHmi (mouan 10 ipm).

Po6oTH30BaH1 cucTeMHU TOTHHS PO3BUBAIOTHCS Y JIBOX HAMPSIMKAX:

- OJIUH JO1IBHUM OOKC, SIKUM 00CITyTOBYE OJIUH POOOT;

- 01IbHA YCTAHOBKA, B SIKIM pyXOoMHUH poOOT Al HaJAiBaHHA JOIJTbHUX
CKJISHOK 0OCJIYTrOBY€ KiJIbKa JIOITbHUX OOKCIB.

B 01HOOOKCOBUX HOINBHUX poOOTax (Hampukian, «Astronauty ¢ipmu
«Lely») nmo3uliirtoBaHHs JOLIBHOTO anapara BiJI0YBAE€THCS 3 JOMOMOTOI0 Ja3epa.
VY 6araro0okcoBUX poOOTH30BaHUX YCTaHOBKax (Hampukiana, «Liberty» ¢ipmu
«Proliny) mo3umiroBaHHs JOUBHOTO arapara 371HCHIOEThCS TBOMA YJIbTPa3BYy-
KOBUMH JlaTYMKaMU. TOYKaMu BIIJIIKY B 000X BHMAJKaX € MEePEIHI TIMKH.

CTBOpEHHS 1 BUKOPUCTAHHS POOOTU30BAHUX JOLIbHUX CUCTEM CIIPUSIE:

- BUPIIICHHIO COLIIAJIbHUX MUTaHb, CKOPOUYECHHIO BUTpAT (Pi3UYHOI Iparl
y CUIBKOTOCIIOAapChbKOMY BUPOOHHMIITBI 1, 30KpEMa, y TBAPUHHULTBI;

- 3aMiH1 PY4YHOI IIpalli MexaHi3MaMu Ta poOOTaMH, 1110 Ja€ MEBHY BUTOLY;

- 3a0€e3MeUeHHIO0 MOAABIIOr0 3pOCTaHHS MPOAYKTUBHOCTI TBAPHH.

OpHak HaAmIWHICTE CUCTEMH IIOCTAHOBKHM HOUIBHUX CKJIIHOK Ha JIHKH
BUM Sl B TEXHIYHOMY IUIaHI y 3B’SI3Ky 3 PI3HUMHU (POpMaMH BUM’Sl Ta JIHOK y
KOpiB BupimieHa Ha 83-85% 1 moTpedye MoambIIoro yI0CKOHAICHHS.

Po6otuzoBana ycranoBka (puc. 23.7) — 1e 3aropo/pKeHU 3 4OTHPHOX
OOKIB JONbHUN MaliJaHYMK, HA IKOMY MO€E PO3MICTUTUCH OJIHA KOPOBA.

I4

4

L)

N
Pucynok 23.7. [IpuHuunoBa cxema JOiIbHOTO podoTa:
1 — noinpHuUM cTakaH; 2 — NUIAHT MOJIOYHHI; 3 — CKaHYIOUMI NPUCTPI; 4 — 1IiTKa; 5 — pyKaB;

6 — mapHip; 7 — KOXyX; 8 — mapHip; 9 — TUMILHUK MOJIOKA; 10 — HACOC MOJOYHHUIA;
11 — monoxonpuiimay; 12 — Hacoc BakyyMHHH; 13 — OJ10K TyabcaTopiB; 14 — mimaHT BaKyyMHHUI
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[TocaimoBHICTE TIPOIIECY JTOTHHS TP BUKOPUCTAaHHI poOOTa:

- BXOJ/[DKEHHSI KOPOBH y OOKC po0oTa;

- i1eHTu(IKaIs TBApUHM;

- BCTAHOBJICHHSI OY1KYBaHOT'O Ha/I00 BiJ] KOPOBH, 110 3aMIIjIa Ha TOTHHS;

- OJIOKyBaHH KOpPOBH, SIKII0O OYIKyBaHa KUIBKICTh II€PEBEPIIYE
MIHIMaJIbHUI 3alpOrpaMOBaHUI PIBEHb;

- SIKIIIO IOTHHS JO3BOJIEHO, BU/IaBaHHSI IEBHOI KIIBKOCT1 KOHLIKOPMY;

- MUTTS JIAOK 1 MJKIJIFOYCHHS arapara;

- JIOTHHS;

- e31H(eKIIis COCKiB;

- 3BUIbHEHHS KOPOBH.

Po6oT peecTpye OCHOBHI TOKa3HUKHU:

- pO3MipH TBApHHHU;

- KUIBKICTb 1 4ac JOIHb KOXKHOI1 KOPOBH;

- IPOIYKTUBHICTh KOPOBU OUIKYBaHY 1 peajibHy;

- CEpEeIHIO MIBUKICTh HAJXOIKEHHS MOJIOKA,

- CIIO’KMBAHHSI KOHIICHTPOBAHOT'O KOPMY.

Yci nmani, moB'sA3aHl 3 MPOIECOM JIOTHHS, POOOT PEECTPYE 1 3aMHCy€e B
nam'aTh KOMIT'IOTepa. AHaii3, IHTepIpeTallis JaHuX, TypOOoTa Mpo CTago — IIe
cipaBa depmepa.

[IpakTuno Bci Mojieni poOoTiB po3paxoBani Ha 150...170 noinb 3a 700y.
ToOto npu 2-3-pa3oBoMy J10iHHI OJIUH poOOT MOke 00cmykutH 10 60 KOpiB 3a
n00y. 3acTocyBaHHs poOoTa e(heKTUBHE, SIKIIO 3arajibHe BUPOOHHUIITBO MOJIOKA
1ux kopiB ckiagae 400...500 tuc. miTpiB HA PIK.

JInst KpymHUX MOJIOYHUX (hepM MOKHAa BUKOPHUCTOBYBATH KUIbKa OJHO-
O00KCOBUX poOOTIB 200 0HY 0aratTo00KCOBY pOOOTH30BaHY JOIIbHY CUCTEMY.

JloinbHi poOoTH Ha 1 AOiNBHE MICIE PO3TAIIOBYIOTH 0€3MOCEPETHBO Y
KOPIBHUKY, BOHH MOXYTh BUJIOIOBATU 55...65 kopiB. POOOTH30BaH1 yCTaHOBKU
Ha KUIbKa AOUIBHUX Miclb (BiA 2 A0 4) pOo3MIIYyIOTh B OKPEMOMY MPUMIIIECHHI,
BOHU MOXYTbh 00ciyroByBaTu a0 160 kopis.

Tun OyaiBail Asg AOTHHS MPU BUKOPUCTAHHI poOOTa HE BUMArae SIKUXOCh
OCOOIMBOCTEH, a PO3MIpM MOXYTh OYTH ICTOTHO MEHIIMMH. 3aJ€KHO BiJ
MPOEKTy OyIiBIII MOXJIMBE TaKe pO3TallyBaHHS poOoTa, sKe 3abe3mnedye
BUIBHMM BX1J y HBOTO KOpIB a00 TpUMYCOBHM BXia (0OOB’SI3KOBUH TPOXIT
gepe3 poOOoT mpu Mepexo/il 3 BUTYIBHOT JUISTHKU JI0 MICIIS BIAMIOYUHKY 1 CHY).

JloinbHUX poOOTIB BUKOPUCTOBYIOTH Y TOCIIOAPCTBAX 0ararorairy3eBoro
BUPOOHUIITBA (POCIMHHUIITBO, TBAPUHHULITBO). Ilepesazu:

- IIBUJKICTh MOHTaXXy — BChOTO 2 TOJIMHHU;

- IIBUJIKICTh OCBOEHHS] BUKOPUCTAHHS po00Ta (KUJIbKa MICSIIIB);

- CKOpPOUYEThHCS 3alHATICTh pepmepa Ha JOTHHI /10 2,5 TOAMHU Ha JICHb;

- BpaXOBYIOThCSI 1HAUBIIyallbHI 1000B1 pUTMU KOKHOI KOPOBH;
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- KOPOBU HIBUJIKO 3BUKAIOTH 0 JOTHHS POOOTaMH 1 CAMOCTIHHO
BIJIBITyIOTh OOKC;

- KOpOBa OJTHOYACHO 3 JIOTHHAM OTPUMY€E J000BY HOPMY KOHIIKOPMIB;

- IPOAYKTUBHICTH KOPIB 3pocTtae a0 15%.

Heoonixu:

- IOTpeOy€e€ pETENIbHOTO BiIOOPY KOPIB — HEOOXIJHO KOHTPOJIOBATU
NpaBUWIBHICTh (OpMU BUM’S (3a3BUYAll KOPOBH 3 HENPABUIBHOIO (POPMOIO
BUM s CKJIaJ1at0Th 8% cTana);

- HEOOX1THO 3BEpPTATH YBary Ha pIBHOMIPHICTh OTEJICHHS MPOTITOM POKY,
1100 BUKJIFOYUTH TIepEeBaHTaAXKEHHsI po0OTa y MEBHI MEP10JIH;

- BUIbHUM BHUIIAC XYJIOOM TIIOTaHO IIOETHYETHCS 3 POOOTOK poboTa,
OCKIJTBKH CKOPOYYETHCSI MOKIIUBICTH BIJIB1IyBaHHS OTO KOPOBAMHU;

- Ipyu BUOOp1 TNy poOOTa HEOOXIAHO BPaxOBYBaTH MOKJIUBICTb KHOIO
MaKCHUMAaJIbHOTO 3aBaHTAXCHHS;

- BUCOKa BapTicTh poOoTa. JlJig monepeaHboro OLIHIOBAHHS MOXE OyTu
BUKOPHUCTAHUI KPUTEPIN MIHIMAJIBHUX MTUTOMUX KaIlITaJbHUX BKIIAJICHb.

OTxe, poOOT HE € KOHKYPEHTOM TpaAHIIHHOMY OOJaJHAHHIO JOIIHHOTO
3ally, a MBUJIIE — 1€ aJbTepHATUBA JUIsl IEBHOTO KoJia (hepMepiB.

23.8. Po3paxyHoOK MaIlIMH /ISl IOTHHSI KOPIB

23.8.1. Po3paxyHok nmapaMeTpiB MAIIMHHOTO IOIHHS KOPiB

B OCHOBY TEXHOJIOTIYHOTO PO3pPaxyHKY MAIIMHHOTO JOTHHS BXOJUTH
BUOIp THUIY JOUNHHOI YCTAaHOBKH, BH3HAYEHHS 11 MPOTYKTUBHOCTI, KIJIBKOCTI
OTepaTopiB Ta MOIIBHUX amapariB, 3 SKUMU MOKE MPAIOBATH OJIUH OTIEPATOp,
a TaKOX BUTPAT HA OJUHUILIIO MPOIAYKITIi.

3alie’)KHO BiJl CUCTEMH YTPUMaHHS KOpPIiB Ha (epMi, iXHBOI KUIHKOCTI,
MPOAYKTUBHOCTI Ta 3JaTHOCTI JIO MOJIOKOBIJJa4l BUOUPAIOTh THUIT JOLIBHOT
YCTAHOBKH.

KinbkicTh J0LIBHUX YCTAHOBOK i1 (epMU TpU Oe3npus’sa3sHomy
ympumanni BU3Ha4aI0Th 3a GOPMYJIIOH0

m
25y = L, (23.1)
Quv Tu.ux
Jie m ; — KUIbKICTh JIMHUX KOPiB Ha (epMi, TOIiB;
Q 4y — TPOIMYCKHA 3/IaTHICTh IOLILHOT YCTAHOBKH, TOJIIB/TOI, BAOUPAKOTH 3

TEXHIYHOI XapaKTepUCTUKHU;
Ty 7 — TPMBAIICTh OJHOTO IMKITY JIOTHHS BCiX KOPIB HA (hepMi, OJIHOPA30BE

nOTHHA T, , =4...6rox, nBopazoe — T, , =8...10rox;
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1 — ojiHa JAOUJIbHA YCTAaHOBKA JISI BIJIJIICHHS OTEJICHHS (JOTHHS Y Bi/Ipa).
KinbkicTh JiHIHHMX [JOLIBHUX YCTAHOBOK, SIKI BUKOPUCTOBYIOTH

CTaIllOHAPHO B OJHOTUITHUX KOPIBHUKAX 3 HPUE’AZHUM YMPUMAHHAM,
BU3HAYAIOTh 32 (OPMYJIOIO

n . n .
, (23.2)
i—1 Mka
A€ m; — MICTKICTb TUIIOBOTO KOPIBHUKA, T'OJIIB;
n; — KUIBKICTh OJTHOTUITHUX KOPIBHUKIB Ha (hpepMi, IIT.;

M, — KUJIBKICTb KOpIB, 110 0OCIYTOBY€THCS OJIHIEIO TOUIBHOI YCTAHOBKOIO,
TOJIIB.

IIponyckHy 3aaTHICTH JiHIMHOI JOIIbHOI YCTAHOBKM BH3HA4YalOTh 3a
dbopmyIioro

60 Z -Z
Quy =——, (23.3)
tl[l

ez, - KUIBKICTh JOUIBHUX anapaTiB (1HAUB1IyaJbHUX CTAHKIB), SIKi
00CJIyroBy€ OJIUH ONEepaTop, (BUZHAYAIOTh 3 TEXHIYHOI
XapaKTEPUCTUKH JIOIJIbHOT YCTAHOBKH);
Z o;; — KUIBKICTBb OIIEPATOPIB, 1110 OOCIIyTOBYIOTh JOLJIbHY YCTAaHOBKY
(BU3HAUYAIOTh 3 TEXHIYHOI XapaKTEPUCTUKH J0iTHLHOT YCTAHOBKH);
t;;1 — TPUBAJIICTH LUKIY JIOTHHS OJIHi€T KOPOBH, PO3PAXOBYIOTH il 32
bopmyIior
tyy =ty +tp +ty, (23.4)

Je t,, — MallMHHUI yac JOTHHS O/HIET KOPOBY, t,, ~ 4...6XB;
tp — 4ac BUKOHAHHS PYYHMX Ta MAIIMHHO-PYYHUX OIEpaLill, OB’ I3aHUX 13
JOTHHSIM OJIHIET KOPOBH, IIPU JIOiHHI y Bijipa tp, =3...4XB, IpU JOTHHI Y
MOJIOKOTIPOBIJ tp =2...3XB, IPU JOTHHI HA YCTAHOBLI TUIY «SInHHKa»
tp =0,8...1,0xB;
t,; — 4ac, IKU{ BUTPAYalOTh HA MIEPEMIIIECHHS JOUIBHOIO anapara 3 OJHOro
poboYOro Miclisg Ha 1HIIE, XB.
B aBTOomMaTmM30BaHMX JOUMBHUX YCTAHOBKaxX TPHUBATICTh OMEparii

MAaIIMHHOTO JOJOIOBAaHHS 1 3HIMAHHA JOUIBHMX CTakaHiB 13 [JIHOK HE
BPaXOBYIOTh.

['onuHHY NpPOMYCKHY 3/aTHICTh JOUIBHOI YCTAHOBKHM BH3HAYaIOTh 3a
dbopmyIioro
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erﬂzQﬂy/Tuﬂ. (23.5)

[IpoayKTUBHICTH Tpalll oreparopa-fgosipa 3a | roguHy BH3HAYAIOTH 3a
bopmyIioro

QO.ﬂ ZQF.,H /Zon . (23-6)

[Ipn nOiHHI Ha KOHBCEPHHMX JOUIBPHUX YCTAaHOBKAX BPaxOBYIOTh PHTM
IOITHHA R I " NPOMDKOK dYacy MDK OJHOMMEHHHMH OIeparfisiMH, 10

CTOCYIOTBCS IBOX KOPIB, KUX JOSTh OJHA 32 0J{HO0. Bu3HayaroTh 10T0 Tak:

Ry = — A (23.7)
m, -1
A
JInst noTpuMaHHS pUTMY JOIHHS, 3a0e3nedeHHs Oe3nepeOiiHOro pyxy
KOpIB Y JOTTHHO-MOJIOYHHUM OJ0K 00JIaJHYIOTh MEPEAAOLTbHIN MalIaHuUK 13
2 :
po3paxyHky 1,8...2M" Ha oAHY rojoBy rpynu TBapuH. llnsaxu pyxy BUAO€HUX 1
HEBHJIOEHUX KOPIB HE TTOBUHHI MTEPETUHATHUCH.

23.8.2. BuzHaueHHs mapamMeTpiB J0IJILHUX ANapaTiB

BaxinBuMH apameTpamu JOUIBHOTO anapaTa € 4acmoma nyjibcayiil ta
cniggionowenna mixc makmamu. i mapamerpu € QyHKI€0 Yacy 7, IO
BIUTMBA€E HA 3MIHY BaKyyMYy B KaMepi 3MIHHOTO BaKyyMy IyJbcaTopa JOITHHOTO
anapara. HominanpHUN BaKkyyM y CUCTEMI MO3HAYAIOTh h , HAWMEHIIUN h — X Y
OyIb-IKMI IPOMIXKOK 4acy 7 .

Yac TakTy ccaHHSA IO3HA4alOTh 7,, 4YaC TakKTy CTUCHEHHA — r,.
TpuBamicTh yChOro myJabCallIMHOTO IIUKTY BU3HAYAIOTH 32 PIBHAHHIM

1 h—nh 1 h
T=7,+7, = In L, In —-. (238)

Yacrota mnynbcamiil JOIBHOrO amapara € BEIMYMHOI, OOEPHEHOIO
TPUBAJIOCTI MYJIbCALIMHOTO LIUKITY

Ny =1/t (23.9)

JIst Kpaioro po3ymiHHS AOLIBHO MPOBECTH 3aMIHY 3HAY€Hb BAKyyMy
PO3MIPHUMHM NapaMeTpaMH MyJibcaTopa — AlaMeTpaMu BEPXHbOI'O Ta HUKHBOTO
KJIariaHiB MEMOpPAHH.

Y BUNajKy, SKILIO CHUJIA, IO /i€ HA MEeMOpaHy, 3pIBHOBAXKYETHCS CUJION0,
110 JIl€ HAa BEPXHIM KJIallaH y MOMEHT EePEMHUKAaHHS, MOYKHA 3aIHCaTH
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h, = —2K h, (23.10)

ae Dy, — AlaMeTp MEMOpaHH, MM;
Dy — JllaMeTp BEPXHBOTO KJIallaHa, MM.

Y MOMEHT NepeMUKaHHS 13 KPalHbOI0 BEPXHBOTO IMOJIOKEHHS B HUXKHE,

CUJIU, 10 J1I0Th 3 OOKYy MEMOpaHU Ta HUKHBOIO KJIalaHa, 3pIBHOBAXKYIOThHCA,
TOMY

2

o= TP 23.11
4 1 4 1 ( )

ae D — AlaMeTp HWKHBOTO KJlallaHa, MM.

[IpoBiBuIN 3aM1Hy B plBHHHHHX (23.8) 1 (23.9), oTpuMyIOTh 3HAYEHHS
YacTOTH IIyJbcalli 1 CHIBBIAHOIIEHHS MIDK TaKTaMH, BHPaXeHl uepes
reOMETPHUYHI XapaKTePUCTUKHU IyJIbCATOPA:

1 1
Nga=—= ——— —;  (2312)
T 1 D -D 1 D
In '\2/' ZK + In BK
Kl DM _DBK KZ DHK
2
D -D
In 'Z' ZK
T D - D
Lk —M B (23.13)
t2 DéK
n ——
DHK

ae K,, K,, K —Koe}ileHTH IPONOPLINHHOCTI, 3aJIeXkKaTh B11 00’ €My KaMepH 1
napameTpiB TpyOKH, uepe3 Ky BIACMOKTYETHCS TIOBITPS,
K =K,/K,
OTxe, 9acToTa MyJIbCAIlIHA 1 CITIBBIAHOIICHHS MK TaKTaMH 3aJIe’KaTh BiJ
TOJIOBHUX PO3MIpiB MEMOpaHH Ta KJIamaHIB MyJIbcaTopa JIOIJILHOTO amapara.

23.8.3. BusHayeHHs1 BUTPATH NOBITPS NPH JOIHHI

[Ipy MamuHHOMY JOiHHI KOpPIB TIOBITPSI BHUTPAYAETHCH JOITBHUMU
amaparaMu 1 CHCTEMOIO BaKyyM-TIpOBOAYy. MeTojuka pO3paxyHKy BHUTpaTH
MOBITPS €JIEMEHTAPHUMHU ITHEBMOCUCTEMAMH JIOUJIbHUX YCTAaHOBOK HaBEACHA y
pob6otax C.B. MenbankoBa, A.l. 3aBpaxknoro. [Ipu HabIMKEHUX PO3paxyHKaAX

. . 3
MOTPiOHY BUTpATy MOBITPSI, M /C, BAKYyMHOIO CHCTEMOIO MOKHA BU3HAYUTH 32
dbopmyIior
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Q=135n; v, 1+K,), (23.14)

ne 1,35 — koedilieHT, SKui BpaXxOBY€ HEJOCKOHAIICTh KOHCTPYKIIIi
yJIbcaTopa 1 KOJEKTOPa, 10 BUSBIIAETHCS Y BUTIKaHHI MOBITPSI pU
NepEMIlleHHI KJ1alaHiB;
V ;4 — TOYaTKOBUIi 00’€M MOBITPS, IO 3HAXOAUTHCS B Kamepax i Tpyokax

OJIHOT'O JTOIBHOTO amnapara rnpu aTMoc()epHOMY THCKY, M

K ;; — KOe(]illieHT, IKNi BpaxoBye MPOTIKaHHS TOBITPS 13 BAKYyMHOI
CUCTEMU JOUIBHOI YCTAHOBKH Y€pE3 HEIOCTATHIO 11 TePMETUYHICTb,
TOOTO KOE(ILIEHT 3aracy 1moaadi NoBITPSHOro Hacoca, K , =2...3
(Ha ocHOBI ekcniepuMeHTanbHUX Aanux B.®. Koponrona).

23.8.4. Po3paxyHOK NPOAYKTHBHOCTI BAKYyM-HACOCA

Jlnst 3a0e3neueHHs HOpMalbHOI poOOTH AOLIBHOI anapaTypu HEoOXiJIHE
CTBOPEHHS BaKyyMy IMEBHOI BeIUYHHU. KiJTbKICTh MOBITPS, AKE BIJICMOKTY€ETHCS
3 BaKyyMHOI CUCTEMHU TPYyOONPOBO/IIB, BUSHAUAIOTH 13 TAKUX MIPKYBaHb: 00’ €M
TPyOOK 1 3MIHHOTO BaKyyMmy OJHOI'O JIOUIBHOIO anapara IO3HAa4yaroTh v, IpH

HOPMQJIBHOMY aTMOC()EPHOMY THUCKY IMOBITPsl P,; IPU CTBOPEHHI BaKyyMy
IPOXOAWUTH 30UIBIIEHHS O0’€My IO BEIMYMHU vV, 1 3MEHIIEHHS TUCKY [0
BEIMYUHM P, . OCKUIBKH i€ 130METPUYHUI IPOLIEC, TO MOKHA 3aIMCATH, 1110

P,-vy =P, v, =const . (23-15)

[Tpupict 00’eMy npu po3aBaHHI BakyyMmy v, —v,, SIKHH Ma€ THUCK P,,
JAOUIIBHO 3BECTH JIO MpPHUBEIEHOTO O0’€My V,, TPH HOPMAIbHOMY
atMocepHoMy TUCKY P, . IIpuBeneHuit 06’eM MoXHa BU3HAUYUTH 32 POPMYJIOIO

Vip = (Vo—vy)- Pz/Pl ) (23.16)

1€ V ;p — KUIBKICTB MOBITPS, IO BIICMOKTYETHCSI, 11 3a0€311eUeHHS O/IHIET
nmyJibcallii J01IbHOTO arapara, M3.
Tuck P, MOXHa BHUPa3UTH PI3HULEI P, —h, 1€ h — HOMIHAJIBHUU
BaKyyM y CUCTeMI, TOJll MPUBEJICHUI 00’ €M MOKHA BU3HAYUTH 32 POPMYIIOI0

Vyp = Vg -h/P. (23.17)

IIpoAyKTHBHICTh BaKYyM-HACOCa JOUIBHOI CHUCTEMHM BU3HAYalOTh 3a
dbopmyIioro

Qgn =Vgp Nyga-Zyga-€-60, (23.18)

1€ & — KOE(IIIEHT TEPMETUYHOCTI CUCTEMHU.
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Jlexuia 24

MAILHU TA OBJIAJTHAHHS J1/11 TEPBUHHOI OGPOBKH
TA IIEPEPOBKHA MOJIOKA

24.1. Cry1aa M0OJIOKA Ta BUMOTH /10 i10r0 00poOKHu.

24.2. TexHoJI0Tisi NIEPBUHHOI 00POOKHU MOJIOKA i BUMOTH 10
TEXHOJIOTIYHOI'0 00JIaJHAHHS.

24.3. O0JagHaHHA AJ15 OUYMIIIEHHS MOJIOKA.

24.4. O6J1agHaAHHA AJ15 0X0J0KeHHsI MOJIOKA.
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24.1. Cxiiaa M0JI0KAa TA BUMOT'H 10 MOr0 00pOOKH

MoJ10K0 € HAaUTIOBHOIIHHIIIUM Xap4yoBUM MpoaykToM (1mitp~600kkan),
OCKUIBKM MICTUTh JICTKO3aCBOIOBAHUM MOJIOYHUM >KHUp, OIJIOK, BYIJICBOIHU
(MOJIOYHUH IIYKOp), aMIHOKHCJIOTH, BITaMiHHM 1 BEJIUKY KUIBKICTh IHIIUX,
PO3YMHEHUX Y HbOMY P13HOMAHITHUX XIMIYHUX €JIEMEHTIB.

Ckanax mosioka y Bijacotkax: eoda — 87,5 (86,0...89,0); monounui
uykop — 4,7 (4,5...5,0); monounuii ncup — 3,8 (3...5); monouni éinku — 3,3
(2,7...3,7); minepanwvnui pewosunu — 0,7 (0,6...0,8).

Enementn, siki BXOASTH M0 CKIJIQJy MOJIOKa, MepeOyBalOTh y PI3HUX
CTYHEHAX IUCTEPCHOCTI. JKup — y 3aBUCIOMY CTaHl Y BUIJISAI HalAPIOHIIIMX
KUPOBUX KYJIBOK, 1110 TUIABAIOTh y BOJSHIN YaCTHHI MOJIOKA, MOJIOYHHUM IYKOD
Ta YaCTUHA MIHEPAJbHUX COJICH, PO3YMHEHI Y BOJISHIM YaCTUHI MOJIOKA, a O17IKU
Ta 1HIIIA YaCTUHA COJIeH mepeOyBatoTh y KOJIOIAHOMY CTaHi.

VY CBIXKOBHJIOEHOMY MOJIOI[I MOJIOYHUH KUP € y BUIJISAl €MyJbCli, a B
OXOJIOJIPKEHOMY CTaHl — CYCIIEH3I1i 3 I1aMeTPOM >KHPOBUX KyJboK Bia 1,0 1o 10
MiIKkpoH. IlepeOyBaroun B MiJBIIIEHOMY CTaHl B MOJIOYHIM I1a3Mi, KUPOBI
KYJbKH HE MOXYTh 3 €IHATUCSA MK COOO0, OCKUTBKMA KOKHA 3 HUX OOMEXeHa
mapoM O17IKOBOI eMYJIbCIi.

Mosnounuit xup mMicTuTh noHan 30 JKUPHUX KUCIOT, sIKI OepyTh y4acTh B
OOMiHI pPEYOBHH, a JESIKI MABUIIYIOTH OMIPHICTH OpraHizMy iHpekmisM. Bin
MOXe OyTH y piiKoMy abo TBepJAoMYy CTaHl. TemmepaTypa IUIaBICHHS
MOJIOUHOTO xupy +27...34°C, temnepatypa 3acturanss +18...22°C.

MoJiouHi OLIKM MICTATH BC1 JKUTTEBO BAXJIMBI JJIS JIIOJICBKOTO OpPraHi3aMy
aMIHOKHCJIOTH, IO HEOOXITHI JJIs1 BIIHOBJICHHSA KIITHH opraHizmy. Ckmana
moJiouHoro Oinka: kazein (80%), anvoymin (15%) 1 enobynin (5%). Kasein
HAJ]a€ MOJIOKY O1JI0TO KOJIbOPY, 3 HBOTO TOTYIOTh CHP, JIJIl BUSHAUYCHHS BMICTY
HOTO BUAUISIFOTH 3 MOJIOKA CITA0KHUM PO3UYMHOM OyAb-SKOI KUCIOTH. ABOYMIH 1
rJI00YJIIH BUIUISAIOTH HAarpiBaHHsAM. [7100yiiH BBa)KarOTh BIANOBIAAJIBHUM 32
OakTepuUUIHI BJACTUBOCTI MOJIOKA, BIH MICTUTh IMYHHI Tila. AJbOyMiH Mae
Oararo cipku, npu HarpiBaHHi Ao +70°C Bumaaae B ocas.

MousiouHu#l yKOp BXOAUTH JI0 CKJIaay (epMEHTIB, BiTaMiHIB, HEOOX1THUX
111 poOOTH ceplls, MEUIHKH, HUPOK.

¥Yci HeoOX11Hi JIF0ICBKOMY OpTaHI3My MiHEpajbHI COl HATpiro, hocdopy,
MarHito, 3ajiza nepeOyBarOTh y MOJOII Yy Jerko3acBowBaHid ¢opmi. Y
CBIKOBHIOEHOMY MOJIOII € Bci HeoOximHi Bitaminu: A, B1, B2, B3, B12, BC,
D, E, K, H, PP, C ta 1n.

VY Moron 3aBxnM € MiKpoguiopa, XapakTepHa Uil HbOTO, sIka HE 3HUKYE
SKOCTI, ajle¢ 3a YMOB IHTEHCHBHOTO PO3BHUTKY TMPOIYKTH i KHUTTEMISUTBHOCTI
3MIHIOIOTh BJIACTUBOCTI MOJIOKA, HANPHUKIIAM, IIJIBUIIYEThCS MOTO KUCIOTHICTh. Lls
MIKpo()yIopa MOXKE IHTEHCUBHO PO3BHMBATUCA, POOJISTYM MOJIOKO HENPHIATHUM JUIS
CIIO’KUBAHHS Yepe3 HeraTHBHUIM BIUTMB Ha 370pOB S JIFO/IEH 1 TBAPHH.
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TemmiepaTypa cBi>koBU0€HOTO MoJioka +36...37°C. Y HpOMY € iMyHHI Tijia Ta
OaKTepUIMIHI PEYOBMHH, SKi TEBHUM IMPOMDKOK Yacy CIIOBUIBHIOIOTH IPOIIECH
po3BUTKY Mikpodopu. Ileli wac Ha3uBalOTh OAKTEPHIUAHHUM IEpPioIoOM
(baxTepunuaHoI0 (ha3010). 3aISKHO Bl YMOB BIH MOXKE TPUBATH B JBOX JIO
TPUAUATA ecTh ToarH. HaBasiuBilIMMU YMHHMKAMM, 0 BIUIMBAIOTH HA
TPUBATICTh OAKTEPUIIMIAHOIO TEPIOy, € TeMIeparypa MOJIOKA i KUIbKICTb
MikpoduiopH, siKka MoTpanuia B HbOTO Il Yac BUKOHAHHS ONEpaliil JIOiHHS,
TPAHCIIOPTYBAHHS 1 TAMYACOBOT'O 30€pIraHHsI.

OCHOBHMMHU JpKEpEIaMy 3a0pyTHEHHSI MOJIOKA MiJ] YaC MALIMHHOIO JOTHHS
€ 3a0pyJHEHE BHUM’S TBapWHH, HESKICHO IIPOMHUTI JIOIBHI amapatd 1
MOJIOKOIIPOBOJIA, 3a0py/THEHE TOBITPS, IO MOTPAILIsIE B MOJIOKOIIPOBITHI IIUISXU
JOLIbHOI YCTAHOBKH.

MoI10K0 € CIPUSTIMBAM CEPEHAOBHUILEM ISl XKUTTS Ta PO3BUTKY 0aratbox
BHJIiB MiKpOOPTraHi3MiB. IX YMOBHO MOJIAIOTE HA TaKi KaTeropii:

— KOpucHi B MOJIOYHIM CIIpaBi, SKi JalOTh OakaHi SIKOCTI MOJIOYHHM
MIPOIYKTaM;

— WKIiOnuei B MOJIOYHIN CTpaBi, K1 COPUYMHSIOTH MICYBaHHS MOJIOKa Ta
MOJIOYHUX TIPOJYKTIB;

— X60p0O0OmMEOpPHI, KOTP1 SKIIO 1 HE 3MIHIOIOTh BIACTUBOCTEH MOJIOKA, TO
HasIBHICTH 1X pOOUTH MOJIOKO HEOE3MEUHUM JIJIs 30POB S JIFOACH 1 TBapHH.

[lin BIJIMBOM KUTTEAISUIBHOCTI MIKPOOPraHi3MIB MIPOXOMASTh 3MIHU
XIMIYHOTO CKJIaJy MOJIOKAa Ta MOro mpoayKTiB. ['0JIOBHI MpOLIECH NMPU IBOMY —
11€ PI3HOTO POy OPOIHHS.

OTxe, IpoIIecH, IO MPOTIKAIOTh Y MOJIOL, HE3BOPOTHO 3MIHIOIOTh HOTO SIKICTb.
[lepBuHHY 00pOOKY MOJIOKa MOTPIOHO MPOBOAWTH 3 MIHIMAJIBHUM PO3PHUBOM Y
gaci micis JOTHHS, 100 3a0€3MeUNTH MPOOBKEHHS 0AKTEPULIMHOTO TepioTy.

P03BUTOK MIKpOOpPraHi3aMiB y MOJIOILI MOXE€ OYTH MPUIMHEHO TaKUMU
IUISIXaMH:

- CYBOpPUM JOTPUMAHHSIM TIT1€HU NPHU JOTHHI;

- HeTaitHO1O (PUIBTpAIIE€r0 MOJIOKA TICIS IOTHHS;

- MBUJKUM BUJIAJICHHSIM MOJIOKA 13 KOPIBHUKA Y MOJIOYHUN BiJILT;

- TIIHOOKHUM OXOJIOMKEHHSM fioro no +4...5°C;

- 30epiraHHsIM MOJIOKAa Y MOJIOYHOMY BIJIJIUIL JIO 371aBaHHs 200 mepepoOKu
3 mMATpUMaHHIM Temieparypu +5...10°C.

BapticTh MoTOKa 3HAYHO 3aJISKHUTH B1JT HOTO SKOCTI, SIKa OIIHIOETHCS BMICTOM
MOJIOYHOTO JKHpPY Ta OUIKa, KHCJIOTHICTIO, MEXaHIYHOI 1 OaKTepiajibHOIO
3a0pyaHEHICTIO W TemriepaTyporo. [Ipy 3HMDKEHHI TeMIlepaTypud MOJIOKa J0
+4...5°C XKUTTENISIBHICT MIKPO(GIOpH MaiKe NPUIIMHAETHCSA, L0 CTBOPIOE
CIPHUATINBI YMOBH I HOTO TPHBAIOTO 30epiraHHs 0e3 CyTTEBOTO 3HIIKCHHSI
SKOCTI.
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OCHOBHUI MOKA3HUK JOTPUMAHHSI TiriEHIYHUMX BUMOI TIPU JIOTHHI KOPIB 1
30epiraHHi MOJIOKa — PiBeHb Horo KMcJ0THoOcTi. KibKicHE OIliHIOBaHHS PiBHSI
KHCJIOTHOCTI 3[IIMCHIOIOTh METOJIOM THUTPYBAHHS, B pe3yJIbTaTl YOr0 BU3HAYAIOTh, SIKY
KUTBKICTB JetumorsipHoro po3uuHy J1yry (KOH a6o KaOH) tpeba nomatu no 100mi
MOJIOK, 11100 OTPUMAaTH HEUTPaTbHY PEaKilito, BUSBJICHY 3a 3MIHOIO 3a0apBIICHHS
(denondraneiny. KinbkicTh 3aTpayeHOr0 HEUTPAII3yIOUOro PO3YMHY, BUPAKEHA B
MUILUTITpaX, BIIMOBIAE PIBHIO KUCIOTHOCTI, BUpaxkeHOMY B rpaaycax TepHepa
(°T), sikuii 7yt CBIKOBUJIOEHOTO MOJIOKa cTaHOBUTH 16...18°T — 1 copr;
18...20°T — II copT; iHIIIe — HE COPTOBE.

PiBeHb 3a0pyaHeHHsI MOJIOKA MEXAaHIYHMUMHU JOMIIIKAaMH BU3HAYAIOTh
GbITbTpyBaHHSAM MOJIOKa dYepe3 QuIbTpu 3  (QUIBTPYBAIBHOTO Mamnepy 3
HACTyITHUM IIJIPaXyHKOM KUIBKOCTI BKJIIOYEHB, IO MPUIAJAE€ HA OJUHUIIO
ol (piibTpa, BU3HAYEHY 3a JI0MOMOT0I0 MIKPOCKOIA.

/KupHicTh MOJIOKQ BH3HAYAIOTh METOJOM IEHTPU(YTYBaHHS HOTO
PO3YMHY 3 CIpYAHOIO KUCJIOTOI0. PiBEHb *KMPHOCTI BCTAHOBIIIOIOThH BI3yalbHO 32
IIKaJIOK MPOOIPKU-KUPOMIpA.

24.2. TexHo0JI0TifA IEPBUHHOI 00POOKH MOJIOKA i BUMOTH /10
TEXHOJIOTIYHOT0 00JIaTHAHHSA

MosiokO € HpoAyKTOM, IO MIBUAKO IICye€ThbCs. 30epiraHHs HOro 3
MOMEHTY OTPUMAaHHS JI0 HaJXOKEHHS CHOXXKHBauyeBl MOTpPeOye 00OB’A3KOBOI
00pOOKH.

TexHoJiorisi mnepBUHHOI 00pPOOKU i MepepoOKM MOJIOKAa BKJIIOYAE TaKi
omepailii:  OuUWiEHHA,  0X0J100)CEHHA,  nacmepusayilo,  cenapauiro,
2omozeHizauiro, Hopmanizauiro, mumuacoee 30epicannsn. lIlepemik 1
MOCIIOBHICTh ~ OTeEpalliii BHU3HAYAIOTh, BUXOIAYM 3 KOHKPETHHX YMOB
BUPOOHUIITBA 1 HOCTABJIEHOI METH.

O00B’s13K0BI TeXHOJIOTiYHI omepaunii 00poOKH MOJIOKA: Pinbmpauis,
0X01100)ceHHA, nacmepusayina. BoHu 3a0e3nedyrOTh MOKpPAIICHHS SKOCTEH
MOJIOKA, MiJABUIIYIOTh CTIHKICTh NpHU 30epiraHHi, HE 3MIHIOIOTh BJIACTUBOCTEH
Ta SIKOCT1 MOJIOKA.

Ha texnosoriydi mpomecu oOpoOKHM MOJOKa BIUIMBAIOTh WOTO (PizmuHi
BJIACTUBOCTI. 2ycmuHa, 8’ a3Kicmob, MOUKA KUNRIHHA, MOUKA 3AMEP3AHHA.

TI'ycmuna wuinonozo monoxa npu Ttemneparypi +20°C  ckiamae 'y
CepeaIHbOMY 1,03F/CM3 1, 3aJICKHO Bl CKJIaJy MOJIOKA, KOJMBAETHCS B MeEXKax
Bin 1,028 nmo 1,034. I'ycmuna monounozo scupy NOPIBHIOE B CEPEIHHOMY
0,93/CM3. Tumpoeana kucnomnicmo 17,5°T, ¢’azkicms 0,18 I1a c.

Touka Kuninma MoJI0Ka [I€IIO BUINA, HIK BOJM, 1 B CEPEIHBOMY
nopisaoe +100,2°C. Touka 3amep3anns MoJ10Ka HWKYA, HDK BOIU 1
KOJMUBAETHCS B Mexkax -0,55...-0,57°C.
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CBIKOBUJOEHE MOJOKO MAa€ OJHOYACHO KHUCIY 1 JYXKHY peakiiro.
KucnotHicTh 3a1€XUTh BiJl BMICTY B HhOMY COJICH, O1JIKIB, pI3HUX KHCJIOT.

I'yetuHa MoJi0ka — 11€ BigHOIIEHHS Macu Mosioka npu +20°C mo macu
Takoro * 00’emy Boau nipu temrepatypi +4°C. ['ycTruHa MoJIOKa 3aJIeKUTh B1JT
YMICTY B HBOMY CYXUX PEUOBUH (KUPY, LYKPY, OLIKIB).

B’sa3kicTh MoOJIOKa — 1€ BHYTpIIIHE TEPTS WOro ImiapiB, 3yMOBJICHE
CUJIaMHU 3YEIUJICHHS MK MOJIeKyldaMu. B’s3KiCTh MOJIOKA BHUINA, HIXK B’ S3KICTh
BO/JIY 1 3aJICXKUTH BiJl BMICTY OUIKIB (0COOJIMBO Ka3eiHy) 1 cosel. 31 3HUKEHHSIM
TeMIrepaTypH 1 HiBUIIEHUM BMICTOM HUPY B’ S3KICTh 3pOCTAE.

[lin mi€ro BUCOKUX TEeMIEpaTyp MOPYUIYETHCS COMBbOBUM CKJIAJ MOJIOKA.
Po3unHHI coyi mepexoasTh Yy HEPO3YMHHI W BUIAIAlOTh B OcCaj, OLIOK
3rOPTAETHCS 1 BCE 1€ MEPETBOPIOETHCS HA MOJIOYHUN KaMiHb (MPUIIUIAE [0
MOBEPXH1 00JaHaHHS, Y AKOMY B1A0YyBa€ThCs MacTepu3allis).

Jlns 3A1licCHEHHST MeXaHI130BaHOi OOpOOKM Ta MEepepoOKH MOJOKa Y
roCrHo/IapCTBaX BUKOPHUCTOBYIOTH CHEIlalibHI MAaIlMHU W OOJaJgHaHHS, SKI
Ha3UBAIOTh «MOJI0YHI MawiuHuy». ['OTOBHUMHU 3 HHUX €. OXOJIOAXKYyBadyi,
NacTepu3aTopu, cenapaTopyu, MAIIMHY J1JI51 BATOTOBJIEHHS MAacJia.

[lepBuHHY 00pOOKY MOJIOKA MPOBOAATH AJiA 30epiraHHsl HOro caHiTapHO-
TITIEHIYHUX, XapyoBUX 1 TEXHOJOTIYHUX BIacTUBOCTEH. ONTUMAaIbHUM
BapiaHTOM OOPOOKH € TakWid, IO BIAOYBA€THCS IOCTITOBHO 3 JIOTHHAM 1
IPOTIrOM YChOro uacy JoiHHsA. Omepaliii NepBUHHOI OOPOOKM MOJIOKa — IIe
OUHILEHHA U TeraoBa 00poOka, TOOTO OXOJIOKEHHS Ta acTepHU3allis.

OunnieHHsT — 1€ 3BUILHEHHS MOJIOKA Bl MEXaHIYHUX JOMIIIOK:
MIHEpaJbHUX YaCTOK MWy, YacTOK KOpPMY, TIJICTUIKHA, THOIO, YacCTOK
010JIOTTYHOTO TTOXO/KEHHSI (JISUKOITUTIB, EMITEMAIbHUX KIITHH), 110 HE TIJTBKH
3a0pyIHIOIOTh WOT0, ajieé W CTBOPIOIOTH CHPHUSTINBI YMOBH JUIsI PO3BUTKY
MIKPOOPTaHI3MiB 1 3aXMCTY iX BiJl BIUIMBY TEMIIEpaTyp MpHU TEIJIOBIH 00poOII
npoAykTy. OUUIIaloTh MOJIOKO hinempauicto 1 yeHmpughy2yeannam.

Dinempauiro TPOBOIATH O€3MOCEPEIHO Ha JOUIBHUX YCTaHOBKAaX,
BUKOPUCTOBYIOUM YHi(ikoBaHUM ¢iabTp Ty AJIH, sikuii BCTaHOBIIOIOTH Y
JiHli MonokonpoBoay. Dinbrpariist He 3a0e3nedye MOBHOTO OYMIIECHHS, TOMY
[0 MpU TPOXOJKEHHI MOJOKAa dYepe3 (UIbTp HAa HHOMY 3aJUIIAIOTHCA B
OCHOBHOMY BeJMKIi (moHax 60MKM) 9aCTKH MEXaHIYHUX 3a0pY/IHEHb.

Henmpughyzyseanna 3111CHIOIOTh Ha BIAIIGHTPOBUX MOJIOKOOUYHCHHUKAX.

[Ipy oummeHHI MOJIOKa B TaKUi CIOCIO 3 HHOTO BUIUISIOTHCS HE TITBKH
MeXaH14H1 3a0pyIHEeHHs], alie ¥ YacTUHA MIKpOOpTaHi3MiB.

Ox0J10/KeHHST — HaAWOUIBII EKOHOMIYHMN 1 TOIIMPEHUN Crocio
30epexkeHHsT OakTepuIuaHoi (a3u MOJOKa, a, OTXKE, 1 MOro NepBICHUX
BJIacTUBOCTEH. MOJIOKO, OXOJIOJKEHE BIJIpa3y K MICIAS BUIOIOBAHHS [0
+4...5°C, ske 3HaXOAUThCA NpH 11 TemIieparypi, 30epirae CcBOi MEpBICHI
BJIACTUBOCTI IIpoTarom 1,5...27106.
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IMacrepu3anmis — oOpoOka MOJOKa MJisi 3HUILEHHS XBOPOOOTBOPHMX
MIKpOOIB, 3HM)KEHHS 3arajbHOi KIUIBKOCTI MIKPOOPTaHI3MIB y HBOMY Ta
pyiiHyBaHHS (EpPMEHTIB CHpPOro MoJjoka. Pa3om 13 TUM macrepusailis He
MOBUHHA CHPUYMHATH TIMOOKMX 3MIH CKJIaJIOBUX MOJOKa (OUIKIB, BITaMiHIB
TOIIO).

Bumoru 10 TeXHOJIOTIYHOT0 00/1aJHAHHS J1JIS 00POOKH MOJIOKA

Mamvan 18 00OpoOKM MOJIOKA BUTOTOBJSIFOTH 3 KHCJIOTOCTIMKHX
MarepiaiiB, M03BOJEHUX 0 3aCTOCYBaHHS opraHaMyd MiHICTEPCTBA OXOPOHU
310poB’a YKpainu. XiMIYHUN BILJTUB MOJIOKA 1 MOJIOYHUX MPOJYKTIB Ha O6arato
METaiB MOE MPU3BECTH [0 MOTPAIUISIHHS Y MOJIOKOMPOAYKTH iX COJEH, 110
MO>K€ BUKJIMKATH OTPYEHHS JIFOACH, a TaK0XK BUX1]1 3 JIay OOJaHAHHS.

JInst 3py4HOCTI BUKOPUCTAaHHSA, a TaKOX IS SIKICHOTO MHUTTS U
Ae3iH(eKiii MamuH 1 o0JaJHaHHS 1X KOHCTPYKIISl NOBMHHA 3a0e3nedyBaTu
MOXJIMBICTh IIBUJKOTO pO30MpaHHS 1 30MpaHHs CKIaJalbHUX OJUHUIL, IO
CTUKAIOTHCA 3 MOJIOKOM. BHYTpilIHI moBepxHi oOJagHaHHS HE MOBHHHI MaTH
rOCTPUX KYTiB, 3ayCEHHUIIb, HE3aUUIIIEHUX 3BAPHUX IIBiB, HAIJIMBIB TOLIO.

JInst AOTpYMaHHS TPUHHATOTO PEKUMY OOpOOKM MOJIOKa MAaIIMHHU Ta
o0J1aTHaHHS OCHAITYIOTh IPUJIaJaMy aBTOMATHKH, 110 3a0€3MeUYIOTh Ha I HHUM
KOHTPOJIb 1 PETyJIIOBaHHS 3aJaHOTO TEXHOJOTIYHOTO IPOIECy BIAMOBIIHO IO
300TE€XHIYHUX BUMOT.

3aie)XHO B1J] MPUAHATOT TEXHOJIOTI JIOTHHS Ta OOpOOKH MOJIOKa Tepe
BIINPABKOKO HA MOJIOYHUU 3aBOJ HMOro JesKuid yac 30epiraioTh Ha (epmax.
BukopucTOBYIOTh 1711 BOTO (DIIATH, pe3epByapd IJis MOJIOKA 1 MOJOYHHX
MPONYKTIB, PE3EPBYyapHU-OXOJIOKyBaul, BaKyyMHI MOJIOYHI IIMCTEPHHU.
TpancnopTyBaHHS MOJIOKa 31HCHIOIOTH PI3HUMH 3aC00aMU 3aJIe’KHO BiJ] YMOB
po3tamryBaHHs (epM 1 MoyiokomepepoOHux 3aBoAiB. Kimacudikamis Takux
3aco01B HaBeaeHa Ha puc. 24.1.
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Pucynok 24.1. Knacudikariist 3aco01B JJi TPaHCHOPTYBaHHSI MOJIOKA
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24.3. O0JagHaHHA AJI9 OUYHUINEHHS MOJIOKA

VY mporieci T0iHHS B MOJIOKO MOTPAIUISIOTh YacTKU MY, KOPMY Ta 1H.,
110 MICTATH Jy>Ke 0araTo MiKpOOpraHi3MiB.

Jlns oumieHHss MOJIoKa Ha Qepmax 3acTOCOBYIOTH (iabTpH (ILIOCKI,
LIWJIIHIPUYHI, KOHIYHI, JUCKOB1) Ta BIAIIEHTPOBi OUHUCHHUKH.

BunanenHs 3 MoJioka CTOPOHHIX JIOMIIIIOK 32 JJOMOMOIow (huIbTparllii 4yu
OUWINEHHS Ha BIAICHTPOBOMY OYHCHHKY MOJIOKAa BHKJIIOYAE MOXJIUBICTDH
PO3YMHEHHS [UX JOMIIIOK y MOJIOLI, 10 CHPHUS€ 3HUKEHHIO BMICTY B HHOMY
OakTepiayibHUX KIITUH. [IoBHOTO BUIAIEHHS 3 MOJIOKAa OaKTeplaJbHUX KJIITHH,
0COOJIMBO MajuX PO3MIpIB, MOKH IO HE AocsATHyTo. OfHAK Ha CIemiaJbHUX
neHtpudyrax (mpu 4yactori odepranHs OapabaHa 230...2700'1) 3 0€3yNMUHHUM
BUBAHTAXCHHSAM OCaay y BHTJISAII PIAKOTO KOHIIGHTPATy MOXXHA BUIIIUTH JIO
98% OGaxkTepiil.

Ha sxicThb ouwWIeHHS MOJIOKa BIUIMBAIOTH TEMIIEpaTypa MOJIOKa,
TPUBAJICTh O€3yMUHHOI pOOOTH 3aC001B OUHIIIEHHS TOIIO.

Y cydacHMX TEXHOJOTIYHUX JIHIAX OOpoOKM Moyioka Ha (depMax
OUHUINEHHSA MPOBOMAATH Y Alama3oHi Temreparyp +35...60°C, 3aBmsku domy
JOCSTAETHCA HAMO1IBITNH e(EKT.

[Ipn nigBuimeHHi temnepatypu Mojoka g0 +80...85°C 30uiblIyeThCs
BUJIAJICHHS! 3a0py/HEHb, OJTHAK YaCTMHA MEXAHIYHUX JOMIIIOK PO3UYUHSIETHCA
a00 po3APIOHIOETHCSI B MOJIOL, 1110 YCKIJIQJHIOE iX BIJIOKPEMJIICHHS.

besynuuaa poboTa BiILICHTPOBUX OYMCHUKIB 3a0€3Ieuy€e BUCOKY SIKICTh
OUHUIIEHHA MOJIOKa. Taki OYMCHUKHA MalTh BH3HAYEHUW 00 €M Tpsi3bOBOTO
MPOCTOPY, TICIS 3alOBHEHHS SKOTO SIKICTh OYHWIICHHS MOJIOKa Pi3KO
MOTIPITYETHCS  BHACHIIOK BHMHBAHHS MOJIOKOM MEXaHIYHUX  YacCTOK,
30arayeHuX MIKpoopraHisMaMu. TOMy B TE€XHOJOTIUYHUX JIHISAX 3aCTOCOBYIOTh
JIBa OYHMCHHKHU, IO 3a0e3ledye IMOoYeproBe iX BKJIIOUEHHS W OUYMINCHHS Oe3
3YNUHKHA 00JIa{HAHHSI BCI1€T TEXHOJOTTYHOT JIHii.

Ha nmianprueMcTBax MOJIOYHOI MPOMHUCIOBOCTI 3aCTOCOBYIOTH BIJILIEHTPOBI
OYMCHHUKK 3 O€3yNMMHHUM BHUBAHTAXEHHSM OCady, OJHAK BOHM CKJIAJHI
KOHCTPYKTHUBHO 1 MalOTh BUCOKY BapTICTh, III00 3aCTOCOBYBATH iX Ha (hepMax.

Haiimommpenimuii  cmoci0  ouMIIeHHS MoOJIOKa Ha  ¢depMax —
¢inbTpyBaHHs. € Garato pi3HOBUAIB GUIBTPIB, Y AKUX SIK poO0OYl IHCTPYMEHTH
BUKOPUCTOBYIOTh 8amAHI OUCKU, Map/iio, (hranensv, nanip, memanegy Cimky,
CUHMmMemuYHi mamepiaiu TOLIO.

Bamani oOucku 3 rtnaakoo yu «BadeIbHOIO» TOBEPXHEI J00pe
OUHMILAIOTH MOJIOKO 1 HE MOTpedyroTh chemianbHoro oociyroByBaHHs. [licis
3aCTOCYBaHHS iX 3aMIHIOIOTh HOBMMHM, @ BHUKOPHUCTaHi 3HUIYIOTh. [loBiibHA
diapTparlis MoJIOKa 4Yepe3 Taki (QiIbTpH BUMAara€ BEIHMKOI (iIbTPYBAIBHOI
kamepu. Mapnesi ¢hinempu WBUIKO 3HOIIYIOTHCS, 3a0pPYIHIOIOTHCA 1 HE
3a0€3I1eUyI0Th BUCOKOTO CTYIECHSI YUCTOTH OTPUMYBAHOI'O MOJIOKA.
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Dinompu 3 mMKAHUX | HEMKAHUX CUHMEMUYHUX Mmamepiaiie
(MOJIMPOIIJIEHY, JIaBCaHy TOIIO) 3py4YHINIl Yy 3actocyBaHHI. DinbTpyrouunii
€JIEMEHT CKJIAJIa€ThCsl 3 METaJeBOro KapKaca-CiTKM, Ha SAKUW 3aKJaJaloTh
binbTpyBaibHUN Matrepiasl. DIIbTPU JETKO PO30UPAIOTHCS JISI TPOMHUBAHHS
abo 3amiHu (UIBTpYBaJIbHOTO enemeHTa. HeTkaHi (uibTpu OZHOPa30BOro
BUKOPHUCTAHHS TOPIBHSAHO 3 (DUITpAMU 3 JIABCAHOBOI TKAHWHU JO3BOJISIOTH
OTPUMATH MOJIOKO 3 MEHIITUM MEXaHIYHUM 3a0pyTHCHHSIM.

Hiounku 3acTtocoBYIOTh Mg (UIbTpaIlli MOJOKA, M0 HAIXOJUTh
MOPITISIMH, 1 JO3BOJISIOTH 3TJIAJIUTH TOTIK MOJIOKA, 10 (GiabTpyeThes. Lligunka
CKJIaJIa€ThCS 3 YaIIeNo1I0HOT0 Koprmyca, ABOX KOHIYHUX rpaT, (PpiIbTPyrUoro
€JIEMEeHTa, TPsA3bOBOro ko0yio0a 1 posmipHoro kKuiblsa. KonycomomaiOna dopma
rpat 30UIbIIy€e (QUIBTPYIOUY MOBEPXHIO 1 CHOpPUSIE KPaIIOMYy BiJIOKPEMIICHHIO
3a0pyaHeHb. Hepo3uumHeHi 3a0pyAHEHHsSI CHOB3alOTh IO CTIHKax IpaTr y
’OJIOOOK, 3B1IKM BUJASIOTHCS MPU MPOMUBAHHI UM 3aMiH1 (PiIbTpa.

Huninopuunuit  ¢inemp (puc. 24.2) 3acTOCOBYIOTH Il  (pLIBTpallii
MOJIOKa y TIOTOIll Ha JOUIBHUX yCTaHOBKax. lle — IuIHApUYHUN eJeMEeHT,
BUTOTOBJICHHUM 3 HepxkaBitouoi ctani. [Ipamtoe dinbtp Tak. Momoko, 1o Teye
MOJIOKOTIPOBOJOM, TMOTparuisie y Kopryc (UIbTpa, MPOCOUYYETHCS Uepes3
G1IBTpYIOUM MaTepiai, Ha SIKOMY OC1Ial0Th MEXaHIYHI YaCTUHKH, 1 HAIXOIUTh
B OXOJIO/pKYBad. [lepen mupKyISmiiHUM MPOMUBAHHAM (QUIBTPYIOUUMA €IEMEHT
BUJIAISIFOTH 3 KOpItyca GuIbTpa.

Pucynoxk 24.2. Huniaapuaauil GuibTp I OUMIIEHHS MOJIOKA!
1, 7 — yuiinpHIOBaJIbHI MPOKIAIKU; 2 — KOPIYC; 3 — GUIBTPYIOUMIA eneMeHT; 4 — Kuiblie; 5 — raiika;
6 — mepexijHUK; 8 — KapKac

Jnst dimpTpamii MOJOKa y BHUCOKONMPOMYKTHMBHUX MOJIOYHUX JIHISIX
3aCTOCOBYIOTb KOHIYHI Ta OUCKOGI (hinbmpu K B OJUHAPHOMY, TaK 1 TapHOMY
BHKOHAaHHI TpoayKTuBHICTIO Big 500 10 20000aM™/To .

TpuBanicts 6€3p030ipHOI pOOOTH KOHIYHUX (IIBTPIB NPUOIHU3HO 3...4T0]
1 3aJIEKUTHh BOHA B1Jl 3a0pyaHEeHHs Mosioka. [licns 3acMidueHHs PiIbTpyBaIbHO-
ro ejeMeHTa poooTy (piibTpa NPUNHUHSIOTH Ta 3aMIHIOIOTH PUIBTPYIOUY TKaHU-
Hy. Jly1s1 6€3yNMHHOTO MPOLIECY Y MOJIOYHIM JIIHIT BCTAHOBIIIOIOTH JBA MO3MIHHO
Mpairordl PuIsTpU, pO3TAIIOBAH] MAPAJICNIBHO 1 3’€IHAHI TPUXOJIOBUM KPAHOM.
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Jluckogi ¢pinbmpu BiIPI3HAIOTHCS BiJ KOHIYHUX Ta IHIIMX BHUKOHAHb
(GITBTPYBAIBHOIO TTOBEPXHEIO, III0 MOXKE PETryJroBaTHUCA HaOOpOM JHUCKIB, SKI
MOKPUTI (GUIBTPYBATIPHUMHU €JIEMEHTAMM Ta 3aKpIIUIeH] cToropaMu. TpHUBaiIicTh
0e3p030ipHOi poOOTH (PIIBTPIB TaKOi KOHCTPYKII TPOXH HHUXKYA, HDK Y
KOHIYHUX, JIJI1 OJJMHAPHOI'0 BUKOHAHHS CKiiaaae 2...3ro/.

[Ticns ibTpyBaHHS MOJIOKO OYMILYIOTh HAa BIAUEHTPOBOMY OUYHMCHHKY 1
OXO0JOKYIOTh. OCHOBHOI0O YacCTHHOK 1X € UIBUAKOOOEepTOBMIl OapabaH
(puc. 24.3). Ilix ni€ro BIALEHTPOBOI CHJIM YACTUHKH OpyAY BIAKUIAIOTHCS J10
CTIHOK OapabaHa 1 HarpoMaKyrTbcs Ha HuUX. IIpocTip y OapabaHi MIXK
CTIHKaMM 1 TaplIKaMH Ha3WBAIOTh TPSI3bOBUM. TepMIH HEMEpepBHOI poOOTH
MosiokoourcHuKa 2...3roxa. OpHak BIJLEHTPOBlI OYMCHUKM HE 3aTPUMYIOTh
3a0pyAHEHb 3 TYCTUHOIO, MEHIIIOIO 34 TYCTUHY MOJIOKA.

[lodaqa
Ia0pL/0HeHOZ0
MO/IOKA

Buxid wcmozo ]
MO/IOK( 1

Ocadxer ; // . % :
00DOHEHHS : : / D .
IR (uﬁ> N :

Pucynok 24.3. TexHoyioriyHa cxeMa BIJIIEHTPOBOI0 OUUCHUKA MOJIOKA

MOJIOKOOYMCHUKH  KOMIUIEKTYIOTh ~ Pa3oM 13 IJIaCTUHYACTHUMU
0XO0JIOPKyBauaMu. MOJIOKO IPOXOJUTh Yepe3 arperaT HeNepepBHUM MOTOKOM
3aKPUTHUM CIIOCOOOM.

Cxemu JTHINA OYUIIICHHS ¥ 0XO0JI0PKCHHS MOJIOKa 300pakeH1 Ha puc. 24.4,
TunoBe oOmagHaHHA LUX JiHIA — oxoomKyBad-ourcHUK OM-1A (puc. 24.5),
NpU3HAYEHUW Ui BIiJIEHTPOBOTO OYMINCHHS W OXOJIOJDKCHHS MOJIOKA, SKE
HAJXOJIUTh ITOTOKOM. by10Ba: BIAIICHTPOBHIA OYNCHHUK, BOJSTHUN OXOJI0KyBad,
IIJTAHT JJI1 MOJIOKA Ta BOIM, IIPUBOIHUNA MEXaHI3M.

PoGounii mporiec 04MCHUKA-0XO0JIOMKyBaua. BMUKAIOTh €JIeKTPOIBUTYH
npuBoJia 1 0apaban Habupae HEOOX1AHUX 00epTiB. MOJIOKO B OUMCHUK MOAAIOTh
HacOCOM, Ha BUX1IHOMY NaTpyOKy SKOrO BCTAHOBJIEHO CIELIAJIBHUM IITYIIED,
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1o nponyckae 10001 Mosioka 3a roguHy. 3 TPUUMaIbHO-BIJIBITHOTO MPUCTPOIO
MOJIOKO HAAXOJUTh y OapabaH ouncHuKa. Yepe3 meHTpaiabHy TPYOKY 1 KaHa
TapUIKOTpUMadya MOJIOKO TOTparuisie B TPOCTIP MK IMakeToM OapabaHa 1
Kpuikoro. 11 mi€ro BIAIEHTPOBOI CHUIM BC1 JOMIIIKA BUAUISIIOTHCS 3 MOJIOKA 1
BIIKUJIAIOTHCS 10 KpHUIIIKKA OapabaHa, a MOJOKO IiJI TUCKOM HOBHUX MOPIIA
BEPTUKAIBHUMHU KaHajaMd MDK TapuUIKOTpUMAaueM 1 KpHIIKOw OapabaHa
MIJHIMA€ETHCS Bropy. Jlai MOJOKO IPOXOAHUTh KPi3b HAIPSIMHUN JUCK 1 4yepes
naTpyOOK HaIXOIUTh JO0 OXOJIO/KyBada. Ilim 4ac mpOXOKEHHS MOJIOKA Mik
TapiIkaMy B1I0YBAa€ThCA JOAATKOBE MOTO OUYMILECHHS BIJ AOMIMIOK. JlOMIIIKH
CIIOB3aI0Th 13 TAPIJIOK 1 MPUIKIAIOThH A0 CTIHKU KpHUIIKUA Oapabana. Y mpoiieci
poOOTH oumIillyBauya Ha KpuIiil 0apadaHa MOCTYNMOBO HArpOMa/KY€ThCS Iap
JOMIIIOK, IIIJTMHA MDK KPHUIIKOIO Ta OapabGaHOM 3MEHIIYETHCS 1 BUAUICHHS
JOMIIIIOK  MPUIMIUHAETBCSI. Tomy dYepe3 2,5 TOAWHHM PpOOOTH  OYMIYBad
3YNUHSIOTH, PO30UPAIOTh 1 MUIOTh.

4 5 6 o/

Pucynok 24.4. CxeMu JiHIA OYUIIECHHS W OXOJOMKEHHS MOJIOKA JUIS TOLIbHUX
YCTAHOBOK 3 BEPXHIM (@) 1 HUXKHIM (6) po3TalTyBaHHIM MOJIOKOIIPOBOY:

1 — noinbHUH amapar; 2 — MOJIOKOTIPOBIJT; 3 — BaKyyM-TIpOBiJ; 4 — MOJIOKO30IpHHUK;

5 — BIJIIEHTPOBUH MOJIOKOOYHCHHK; 6 — IMJIACTUHYACTHI OXOJIOMKYBay; 7 — pe3epByap I MOJIOKA
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Pucynok 24.5. TexHoyioriyHa cxeMa OYMCHHUKa-0x0J10/KyBaua OM-1A:
1 — BiAIIEHTPOBUI OUUCHUK; 2 — MPUUMAIbHO-BUBITHUM TPUCTPIN;
3 — IJTACTUHYACTHIA OXOJIO/DKYBaY
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OuuiieHe MOJOKO HAAXOIUTh N0 OXoJomkyBaua. [lepiry MmonoBUHY
0XOJIOJKyBava (40 PO3MOAIIBLHOI TUIACTMHH) MOJIOKO 3allOBHIOE IPOCTOPHU
yepe3 OJMH MK IUIaCTUHAMH, MiJHIMar4uch Bropy. [loTiM Kkpi3b BepxHIH
OTBIp PO3MOJIILHOT IUIACTUHU MOJIOKO TMEPEXOJUTh Y JAPYTry TMOJOBUHY
0XO0JIOJ)KYBaya, 3alI0BHIOE Yepe3 OJUH MPOCTIP MK IUIACTUHAMU 1 OITyCKAETHCS
BHU3. OX0JI0/PKEHE MOJIOKO BUXOJUTH Yepe3 naTpyOooK.

Bogy B oxomomKyBad MOAAIOTh 3  XOJOAWUJIBHOI  YCTaHOBKHU
TpyOonpoBogoM. BoHa HaAXOAUTh B I1HIII NPOCTOPU MK IJJACTUHAMU (HE
3allOBHEHI  MOJIOKOM)  CIOYaTKy JIpyroi  TOJIOBUHM  OXOJIO/KyBaua,
MIHIMAIOYUCh BrOpy, IOTIM Yepe3 BEPXHIH OTBIP PO3IILHOI IUIACTUHU
NEPEXOUTH Y MEPITy MOJOBUHY OXOJOIKYBaua, OMyCKAETHCS BHU3 1 BUXOJIUTH
3 OXOJOIKyBaya uepe3 marpyook. Pyxarounch MDK TIJIacTUHAMU BoOja
0XO0JIOJKYye MOJIOKO. [Ipu 1bOMy 3ycTpiuHMI PyX MHOTOKIB (MOJIOKO 1 BOJA)
J03BOJIIE MATH HIKYY TeMIIEpaTypy MOJIOKAa MpHU Tiil ke TemrepaTypi BOAM.
['oppoBana ¢opma mnnacTuH 30UIBLIYE IUIONILY TEIUIOOOMIHY, BHUKIIMKAE
3aBUXPIOBAHHS IMOTOKIB BOAM Ta MOJOKa, WO CHOPHUSIE IHTEHCUBHOMY
TermooOMiHy. OXOJoMKyBad MPOMHBAIOTH MICIA KOXKHOI 3MIiHH, a OYHCHUH
Oapaban yepe3 KOXkHI 2,5 ToauHH poOOTH. OUHIEHHS MOJOKAa MOYMHAIOTH 3
TaKUM PO3PaxXyHKOM, 1100 3aKiHYUTH Moro He mi3Hime, Hik uyepe3 10...15xB
TICIIS 3aKIHYEHHSI TOTHHS KOPIB.

24.4. O01afHAHHA IS 0XOJIOKEHHS MOJIOKA

TensioBa 00podka MoOJI0OKAa BKIIOYAE TakKli TEXHOJIOTIYHI TPUHOMHU:
O0XOJIOI’KeHHsI, TacTrepu3aiilo, crepuwiizdauiv. Ilpu oxenoodscenni monoxa
CHOBUIBHIOETHCS KUTTEMISUTBHICTG MIKPOOPTaHI3MIB, IO BHUKIHUKAIOTH HOTO
NICYBaHHS, a, OTXKe, 3a0e3MeuyeThCcsl CTIMKICTh MOJOKAa MpH 30epiraHHi.
Ilacmepu3zayiro  3aCTOCOBYIOTH  JUIsl  3HMILEHHS  MIKPOOPTaHi3MIB,
3a0e3neuyoud HEOOXITHUM 3aXUCT CIOXUBayiB BiJ 1HQEKIIH uyepe3 MUTHE
MOJI0KO. Cmepunizayiro MOJIOKa BUKOPUCTOBYIOTh I 3HUIIEHHS 3BUYANHO1
MIKpOIOpH MOJIOKA 1 TEPMOCTIMKHMX OakTepii, sSKi TpH TacTepu3ailii He
TUHYTh.

TemoBy 00poOKy MOJOKa MPOBOASATH Y CHEIlaIbHO OO0JaHAHOMY
MPUMIIIEHHI, BIJOKPEMJICHOMY BiJI KOPIBHHUKIB, IO TapaHTyE OTPUMAaHHS
IPOYKIIii BUCOKOT SIKOCTI.

Ox0J10/5KyBa4i MOJIOKA PO3PI3HAIOTE: 3a hopmoro podoouoi noeepxHi —
MWTIHIPUYHI 1 TUIOCKI, 3a KiIbKiCMIO cekyiii — OJHO-, IBO- 1 OaraTOCeKIIiiHI;
3a 6UOOM Mena00OMIHY — TIPSIMOTIPUIUIUBHI 1 MPOTUTEUINHI; 3d KOHCMPYKUIEI)
— mnHApUYHI ((IsKHI), 3pOIIyBalibHI, TPYOKOBI, CIipalibHI, pe3epByapHi i
mnactuayacti. Knacudikaiis o6aagaanas 300pakeHa Ha puc. 24.6.
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OXO/IOLXSBAYSY  MO/TOKA

Ja goprow poooqol || 3a Ki/bKICo 9 kewcmpukiER Ja budom
nobepxH cekyi IMENA000MHL
3
- = - IS X X -
Ry I =< S I Izl s S eS X
T = S S S5 S & S| s S S 'S
3| |8 SI2IE] (SS|SISIS]IEIE] (5] (3
S Q Sy} [y i <~ | @ S N { S S
JHEE SIS (2SRRI E] 18] [§] [5
= IR BEESIHIBIERSEE S| |[§
= S| [T IS S| & (&

IS . | [
= xS N | ES b | S S 5 | B
IR R B EE
RN R N EHIE
S QRS S ||S SNESE | [SENES SHIN
e o 8 X SIS gy R

Pucynok 24.6. Kimacudikariis o6agHaHHs 111 OXO0JI0KSHHS MOJIOKa

Ak XO0JIOMUIIBHI arperatu, 1o BiIOUPAIOTh Yepe3 CTIHKHU TEIJI0 MOJIOKA,
BUKOPUCTOBYIOTh BOJAY, OXOJOMKEHY JbOJOM, 1 po3cil (Hampukiaa, po3uyuH
KYXOHHOI COJIi), OXOJIOJDKCHUM 3a JOMOMOTrOK XOJIOJWUIBHUX YCTaHOBOK.
OxoJoaKyBaul NPOTUTEUINHOrO TUIYy PO3paxOBaHI Ha OXOJIOJKEHHS MOJIOKA
oo Temmepatypd, ska Ha 3°C 1mepeBUIIye [OYATKOBY TeMIEpaTypy
0XOJIODKYBAIBHOT piauHA. JJIT €KOHOMIT IITYYHOTO X0JIOY, 00 3a0e3neunTr
rMHOOKE OXOJOMKEHHS Mojioka (1o +5...6°C) mnpotd 3BHYAMHOTO (0
+11...13°C), 3acTOCOBYIOTh JBOCTYIIHYACTE€ OXOJO/KCHHS. ATEHTaMHu Yy
IIbOMY pa3l € 3BUYaifHa BOJa B MEPIIOMY CTYIICHI 1 PO3CLI, OXOJIOJKEHUN Ha
CHeliaJIbHUX YCTaHOBKAaX, — Y IPYTOMY.

OcHOBHI cnoco0M 0XOJIOMKeHHSI: npupoone 1 wimyune. llpupoane —
OXOJIOJIKEHHS TUT y PE3yNbTaTi iX TETIOOOMIHY 3 HABKOJIUIITHIM CEPEIOBUIIEM
(Bomoro, aTMocepHUM TOBITPSAM, IpyHTOM). HaBkomwmiiHe cepemoBuiie mpu
IIbOMY TIOBUHHO MaTH Habarato HWKIy TEMIIEpaTypy, HI’K OXOJIOHKYBaHE T1JIO.

HaiinpocTimmuii npupoaHuii crnocid 0XOJOKEHHS MOJIOKa Ha (pepmax —
apTe3iaHChKOIO BOJOK. Temmeparypa ii koiuBaeTbes Bin +2 go +8°C, 1o
J03BOJIIE TIPU BUKOPUCTAHHI €(GEKTUBHUX TEIUIOOOMIHHUKIB, OTPUMYBATH
MOJIOKO 3 TemnepaTtyporo He Buie +10°C. Hegounik — Benuka BUTpaTa BOJIH.
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BinBeaeHHs TEMJIOTH BiJ MOJIOKA 3a IOMOMOTOIO JIbOJY, SIKUM HaMep3ae y
3UMOBHUM TIEpioj, TaKOXK IIUPOKO 3acTocoBYyBasocs Ha ¢gepmax. Hemomik —
BEJIMKI BUTpaTH Tpalli Ha OTPUMAaHHS JIbOAY 1 TPAHCHOPTYBaHHS HOTro B
PUMIIICHHS MOJIOYapHI.

OXO0JIOJIKEHHSI MOJIOKa Ha MPOMUCIOBIM OCHOBI MOXJIMBE JIUIIE 13
3aCTOCYBAHHSI IITYYHUX JIXKEPEI XOJIOTY.

IITy4HMM HaA3MBAIOTh OXOJIOHKEHHS TIJ y pe3yJbTaTl IXHbOTO TEIUIO-
OoOMiHY 3 XOJIOAWJIBHIUMH areHTaMH, M0 KUILUISATh NMPHU HU3BKUX TeMIIepaTrypax
(HU3pKOTEMIEpaTypHi XojoaoHocii). IlTydHe oxono/KeHHS 3M1MCHIOIOTH 3a
JOTIOMOT'OI0 XOJIOAMJIbHUX YCTaHOBOK. BOHM MOXyTh OyTH MapOKOMIIPECOpHI,
a0CcopOIIiiiHI i MapOeKEKTOPHI. [X BUTOTORISAIOTH Yy BUIJISAAI OKPEMOi MaIllUHH
a00 BMOHTOBAaHUMHU Y KOHCTPYKIIIIO MOJIOKOOXOJO/KYyBaIbHOT YCTAaHOBKU. SIK
X0J10JJ0aT€HTH BUKOPUCTOBYIOTh amMiak, (hpeon, Xnaoou 1 600y.

JIIsi ~ OXOJIOJKeHHSI ~ MOJIOKa  BHUKOPHUCTOBYIOTb  PI3HOMAaHITHI
TEIIOOOMIHHMKH (0XOJIOMKYBayi): mpyoKoei, naacmunyacmi, YUaiHOPpUYHI
(Ppnasrxcui  abo 3anyproéanvbHi), 3pOouLyeanvHi, CRIpAIbLHI, pe3epeyapHi
(0x0710054cy6anbHi 6aHHU) TA THIIIL.

HaiiBaxxnuBiili BAMOTH 10 MOJIOYHHMX OXO0JIOIKYBA4YiB. KOHCTPYKTUBHI
€JIEMEHTH, 3 SIKUMU KOHTAKTY€ MOJIOKO, BUTOTOBJISIIOTH 3 MaTepiaiiB, 110 JOIYyC-
KAaIOThCA IO KOHTAKTY 3 Xap4OBUMHU MPOIYKTAMH; TETUIOOOMIHHI €IEMEHTH — 3
MarepiaidiB 3 BHCOKOIO TEIUIONPOBIAHICTIO 1 KOPO3IMHOK  CTIMKICTIO;
KOHCTPYKIIiSl OXOJIOJ)KyBaya Mae 3a0e3MedyBaTH 3pYUHICTh OOCITYroBYBaHHS 1
MO>KJIMBICTh TPOMUBAHHA HUPKYJSLIMHIM Ta MEXAHIYHUM CIIOCOOAMHU.

Haiinmommperimi meTanu s BUTOTOBJEHHS TETUIOOOMIHHUX TUTACTHH 1
JeTaNei, MO CTUKAIOTHCA 3 MOJOKOM — HEpiKaBiroya CTalb (HIKEThOBaHA) i
TUTaH.

HaiinpocTimmuii croci®é 0XoJOMKEHHST MOJIOKa Ha epMax — 3aHypEeHHS
¢Gasar 13 MOJOKOM Yy pe3epByapu 3 XOJOJIHOK Bojoro. OnHak 1eil cmocid
eeKTUBHUN JIMIE y BHUITAJIKaX, KOJHM OXOJIOH)KEHA BOJA MPOTATOM YChOTO
LUKy 30epirae BIIHOCHO HHU3bKY TEMIIEpaTypy, a MOJOKO Yy ¢isirax mnpu
OXOJIOJKEHHI IepeMimy€eThes. [t miaTpuMaHHs HU3bKO1 TeMIIepaTypy BOJU B
pe3epByapi T0Jar0Th JiJ a00 BUKOPHUCTOBYIOTH XOJIOIWIbHI MaITHHH.

VY neskux KOHCTPYKIIISIX OXOJIOAKYBadiB MOJIOKA Y (hJIsiraXx 3aCTOCOBYIOTh
3pOIIYBAJIbHI KIJBIA y BUTIISAAI Mep(OPOBAHOTO NUIAHTA, SIKUHA 3'€THYETHCS 3
MaricTpajiIl0 BOAOMPOBIAHOT a00 KprrKaHOi BoaH (3 TemmepaTyporo +1...2°C).
Y TakoMmy BHMaAKy QUISTH PO3MIIIYIOTh y JIOTKaX, J€ OXOJO/DKEHa BOJa
30UpaeThCss 1 Yepe3 MaTpyOOK TMOJAEThCS y CHUCTEMY OXOJIOKEHHS
XOJIOMJIBHOI YCTaHOBKH, OXOJIOJKYETHCS 1 3HOBY HAJIXOJIUTh HA 3POIICHHS.

3a J0MOMOTOI0 3aHYPIOBATHHHUX (PISIKHHUX OXOJIOMKYBA4YiB MOJIOKO
OXOJIOJIKYETHCS K MPOMIKHUM XOJIOJIOHOCIEM (BOJIOK), TaK 1 X0JIOJI0areHTOM
(xsmamoHoMm-12, xnamoHoM-22). Hemosik — TpyAOMICTKHM 1 JOPOTHI TTpoIIeC.
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3pomyBajbHi 0XO0JI0KYBavi (puc. 24.7) XapaKTEePU3yIOThCS
O€3MepepBHICTIO  TEXHOJOTIYHOro mporecy. OXOJNOMKEHHS  JOCSITraeThCs
3aCTOCYBAHHSIM XOJIOJIOHOCIIB (BO/a, Po3cii) 1 XxooaoareHTiB. KOHCTpYKTHBHO
iX BUKOHYIOTb IJIOCKUMHU 1 KpyTJIMMU (ITAJIIHIPUYHI, KOHIYHI).

Kpyani 3acTOCOBYIOTh Y NMOTOKOBHX JIIHISIX JOIHHS 3 TPAHCIOPTYBAaHHAM
MOJIOKa 3 JIONIOMOIOK Bakyymy. [lnocki € OJHO- 1 JBOCTyIeHEBl. B
OJIHOCTYIIEHEBUX MOJIOKO OXOJOJ/KYIOTh BOJOIPOBIAHOK a00 JbOJISHOIO
BOJIOI0. Y JBOCTYNEHEBUX — BEPXHS CTYIIHb OXOJIOJKYETHCA BOJOIO, HIKHS
Bl XOJOJAWJIBHOI yCTaHOBKM — XOJIojJoareHToM. Hemomiku: mpoiiec
OXOJIODKCHHS BIIOYBA€ETHCS Y BIAKPUTOMY IOTOIll, TPOMI3JIKI M HE TIJa0ThCS
HUPKYJSAIIHHOMY TPOMUBAHHIO.

CuipaabHni oxosaomkyBaui (puc. 24.8) MOpIBHSIHO 13 3aHYPIOBATHHUMU,
3pOIIYBAJIbBHUMH, TPYOUaCTUMM Ta IHIIMMH MAlOTh TaKi MEpeBaru: € MOBHICTIO
MPOTUTEUINHUMH; MAalOTh Majlud TiAPaBIIYHUNA OMIp; KOMIAKTHI; MOCTIMHUIMA
MONEPEYHHM MEPETUH KaHAly Ha BCIM JOBXHHI. Y JIiHII OXOJOIKEHHS MOJIOKa
iX BUKOPUCTOBYIOTh HA MEPUIOMY CTYIIE€HI OXOJIOIKEHHS.

Pucynok 24.7. Bakyymuuii Pucynok 24.8. Cxema pyxy
3pOIIyBaJIbHHUI 0XO0JIOIKYBay: TEITOOOMIHHHMX CEPEIOBHIII

1 — kopmyc; 2, 5 — npoknanky; 3 — narpyook y CHipajJbHOMY OXOJIOKYBayi:

i1’ €AHaHHS J10 BAKYYMHOI Marictpali; 1 — xaHan pyxy MoJIOKa; 2 — KaHall pyxy

4 — MonokomnpuiiMad; 6, 7 — matpyoxu XOJIOZIOHOCIS; 3 — MITYIIEp BBEACHHS
MiBeIEHHs MOJIOKA; 8 — KpHIIKa; 9 — pimbTp; XOJIOAOHOCIS; 4 — MITYIIep BBEIEHHS MOJIOKA,;
10 — maTpyOOoK TIepeTuBaHHs MOJIOKA,; 5 — mITylep BUBEICHHSI XOJIOI0OHOCIS;

11 — ropoBana Temo0oOMiHHA MIACTUHA; 6 — mrynep BUBEICHHS MOJIOKA

12 — minBicka; 13 — matpyOOK BiiBEICHHS
0XO0JIODKEHOT0 MOJIOKA
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Pe3epByapu-oxoJiomkyBaui (puc. 24.9) npusHaueHi i 30UpaHHI,
OXOJIOJDKeHHsT 1 30epiraHHs Mosoka. lle — mnporpecuBHe 1 MIHPOKO
3aCTOCOBYBaHE OOJIalHAHHS JIJI1 OXOJOJDKEHHS 1 30epiraHHs MOJIOKA.
BunyckaroTs HOro y BIIKpUTOMY i repMETUYHOMY (BaKyyMHOMY BHKOHAHHI1).

2 73 A 4 5 6

Pucynok 24.9. CtpykTypHa cxema TaHka-oxojomkyBaua TO-2A:

1 — 3anuBHA TOPIOBHUHA; 2 — KPUIIIKA; 3 — TEPMOKOHTAKTHUH ATUNK; 4 — MIITAJIKa;

5 — KpHIlIKa MipHO1 JiHIIKK; 6 — MipHA JiHiiKa; 7 — maTpyOoK MoJaBaHHS XOJIOJOHOCIS;
8 — rerutoizonsis; 9 — BonsHa copouka; 10 — monounnii kpas; 11 — marpy6ok
BiJIBeJICHHS XOJIOAOHOCIS; 12 — KokyX; 13 — MoJOoUHa 1UCTepHA

OxoJIOJKEHHST ~ MOJIOKa Y  pe3epByapax-o0xoJiojpkyBadax  (abo
OXOJIOJUKYBJIBHUX BaHHaX YM TaHKaxX) 3IIMCHIOIOTh 0680Ma chocodamu:’
0e3Mocepe/IHhO KUILITYUM XO0JIOJIOAr€HTOM; 4Yepe3 MPOMIKHUM XOJIOJIOHOCIH,
TOOTO BOJY B1Jl XOJIOJUJBLHOI YCTAHOBKHU. Y TEPIIOMY BHUMAJKY XOJIOJOAreHT
XOJIOAWJIBHOI MAIIIMHU 3a0Mpae Terio 6e3mocepeIHbO Bijl MOJIOKA, Y IPYTOMY —
BiJl BOJH, TIEPETBOPIOIOYH ii Ha Jij. 32 CHEPTETUYHUMU TOKA3HUKAMHU TIEPIIIHiA
CIoci0 MPOCTIIIUH.

Pezepeyapu 3 0e3nocepeonHim 0X0100HCEHHAM MOJI0KA BUTOTOBISAIOTH 3
60Y006aAHUM BUNAPHUKOM, & TAKOX 13 3aHyprosanvHum. Ilepiii MOXyTh MaTH
XOJIOMUIBHUM arperaT BOyAoBaHUM (00’€M 110 IOOOILM3) a00 aBTOHOMHHUN. Y
TaKOMY BHUIIQJKy B TMPUMIIICHH] BCTAaHOBIIOIOTH JOJIaTKOBE BEHTIISIIIIHE
obnmagHaHHs abo perymsTopu Teruia. BumapHukyn MoxyTh OyTH TpyOdYacTi,
[IIJIMHAL ¥ TaHEIbHI.

PesepByapu-oxomomkyBaui 3 HPOMDKHHM  XOJIOJIOHOCIEM  MalOTh
3MIHOBHKOBY, 3pOITyBajIbHY 200 3aHYPIOBAJILHY CUCTEMY OXOJIOKCHHS.

Pezepeyapu-oxon00xcyeaui  Ha3UBAIOTh  MAHKAMU-0X0100MCYy8AYAMU,
mapkyBanHsa TO-2A (nuB. puc. 24.9), TOM-2.
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Tank-oxonomxkyBay TOM-2A ckiIafgaeTbcsi 3 KPUILKU 13 3aJIMBHOIO
TOPJIOBUHOIO, KOPITyca 13 30BHIMIHIM KOXKYXOM, MOJIOYHOI IIUCTEPHH, MIIIAIKA
3 €JIEKTPOIPUBOJIOM, MOJIOYHOTO KpaHa. MoJioUHa HUCTEPHA TAHKA OMUBAETHCS
XOJIOJHOIO BOJIOI0 200 1HIITUM XOJIOAOAr€HTOM, IO TOJIA€ThCA B COPOUKY TaHKA
natpyokoM. Ilicims mporo Bojia BIIBOAMTHCSA 3 TaHKa yepe3 narpyook. TaHk
00JIalHAHUN MIPHOIO JIHUKOI0 Ta TEPMOKOHTAKTHHM JATYUKOM TEMIEpaTypu
MoJoKa. Temnoi3oisuiiHuid 1map 3MEHIINy€e TEII00OMIH 13 HaBKOJUIIHIM
CEPEIOBHUILIEM 1 CIIPUsiE 30€PEKEHHIO 33JIaHOI TEMIIEpaTypy MOJIOKA BCEPEIHHI
UCTEPHH.

Ha HeBenukux pepMax MOKHA BUKOPUCTOBYBATH MEPECYBHI pe3epByapu-
0XO0JI0/KYBaui.

OOOB’sI3KOBUM TEXHOJOTIYHUN TPOIIEC TPHU OXOJIOKEHHI MOJIOKA Yy
pe3epByapax-0xoJioKyBayax (TEII000MIHHUKAX) — HepeMiuly8aHHA.

Inacrunyacri oxousomxkyBaui (puc. 24.10a) BUKOPUCTOBYIOTH ISt
OXOJIOJDKEHHSI  MOJIOKa y  3akpuToMmy mortoui. Ekcrutyaramis — nmx
TEIJIOOOMIHHUKIB ~ O€3ynmMHHOI i  OCOONMBO  3pyyHa 3a  HAasIBHOCTI
HUPKYJISAIIAHOI CUCTEMU TPOMHUBAHHS MOJIOYHOI JIiHII, IO J03BOJSE
oOxoautucs 6e3 MO IEHHOTO PO30UPAHHS 1 YMILICHHS armapara.

[InacTuHYacTi TEmIO0OOMIHHI amapaTtH, MOPIBHSHO 13 pe3epByapHUMH,
3arauOHUMU, 3pOITYBAILHUMH, CIIIPATbHUMHU Ta 1H. MAIOTh TaKi MepeBaru:

— BHCOKa €()eKTUBHICTb OXOJIOIKEHHSI;

— KOMIIaKTHICTh, TOOTO Manuii pobouuii 00’eM amapara, IO CIpPUSIE
HIBUJKIN peakuii mpuiaiiB aBBTOMAaTUKU Ha 3MIHM YMOB MPOLIECY OXOJIOJKEHHS
i, OTXKC, 3a663neqy€ IIBUJKE W TOYHE KCPpYBaHHsI HUM (y TJIaCTUHYACTOT O
Tero0OMiHHNKa 3 TUIOMme0 1M poOouunii 00cAr AJii KOXKHOTO 13 CepelloBUIl CKilagae OJIM3bKO
1,7)1M3, 10 Y 3 pa3u MeHIle, HiX Y TpyO4acToro TernjaooOMiHHHUKA Ti€l K MPOJLYKTUBHOCTI);

— 371aTHICTh MPAIIOBATH 3 JOCTATHHOI €(hEKTUBHICTIO TPU MIHIMAJILHOMY
TEMIIEpaTypPHOMY HaIopi;

— MiHIMaJIbHI TETUTOTIPUTOKH 1 BTPATH XOJIOY (Teruiosa ionsuis He moTpi6Ha);

— TE€XHOJIOT1YHICTh KOHCTPYKIIi OCHOBHUX pPOOOYUX YACTHH amapara, 110
CTBOPIOE YMOBH [IJIi MAacOBOTO BWTOTOBJICHHS TNPU MIHIMAJIBHUX BHTpPATaX
MaTepiamiB (muroma BUTpaTa KHMCIOTOCTiHKOi Hepikapirouoi cTami Ha ImM? TermnooOMiHHO
noBepxHi cknanae 12...1 SKF) ;

— MaJla 1UIoIa JIJid1 BCTAHOBJICHHS (nnaCTI/IanCTHﬁ TEINIOOOMIHHUK 3aiiMac
pUOJIN3HO B 5 pa3iB MEHIy MOBEPXHIO MiJUIOTH, HIXK TPyOUacTHl aHaIOTT4HOT HpOHYKTI/IBHOCTi);

— BUCOKHUH CTYyMiHb KOMIIAKTHOCTI POOOYOi MOBEpPXHI TEMIOOOMIHHHMKA
(po60q1/1171 00’eM MOXKe 3aiiMaTH 10 200M° Temmoo6MiHHOI HOBerHi);

— MOKJIUBICTb OnepyBaTH PI3HOMaHITHUMH KOMITOHYBaHHSIMU
TEIUIOOOMIHHUX IUIACTUH, IO JI03BOJSIE B KOXXHOMY KOHKPETHOMY BHMAIKY
mii0paty HaOUIBII ONTUMAaNbHE I1X MOEJHAHHS, IO BIANOBIJAE yMOBaM
TE€XHOJIOTIYHOTO MPOLIECY;
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— JIETKICTh Ta IIBUJKICTb MOHTa)Xy, PO30MpaHHS 1 CKJIaJaHHS, JOCTYII-
HICTh pOOOYMX MOBEPXOHB JJISI OTISIAY M YHMIICHHS, 110 OCOOJMBO BUTITHO JIJIs
BUPOOHUIITBA, 7€ MOTPiOHE Oararopa3oBe YUIIICHHS MOBEPXHI TEIJIOOOMIHY;

— MOXKJIUBICTh 0€3p0301pHOTO MUTTS amapara;

— BUTPAaTH Ha MpUAOAHHS Ta EKCIUIyaTalil0 3HAa4HO MEHIIl, HIXK
aHaJIOT1YH1 BUTPATH JJIsl TPyOUaCTOro TEIJI000OMIHHUKA.
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Pucynok 24.10. ITnactTuHYacTUi TEIIOOOMIHHUK (a) 1 cCXemMa pPyXy HOTOKY
pIIMHU B KaHalll, YTBOPEHOMY IUIACTUHAMH CTPIYKOBO-TIOTOKOBOTO (0) 1

CITYaCTO-IIOTOKOBOTO (6) THIIB:

1 — KOMILIEKT TSINIOOOMIHHHUX ILUIACTHH; 2, 3 — INIMTH; 4 — IITaHTa; 5 — raiika; 6 — IIIHIbKA;
7, 10 — maTpyOKu Ass MiABEACHHA 1 BiIBEACHHS MOJIOKA; 8, 9 — maTpyOKu A7 miABeICHHS 1
BIIBEIEHHS XOJOI0HOCIS

BusHayanbHOIO  OCOONMBICTIO  IJIACTUHYACTOTO  OXOJOJKyBaya €
KOHCTPYKIIiSI TEIUIONEpPeTaBabHOI CTIHKM YW TEIUIOOOMIHHOI IIJIaCTHHH.
dopMu  TEMIIOOOMIHHMX TUTACTMH 1 Tpoduml iXHIX TMOBEPXOHBb JIyXKE
PI3HOMAHITHI.

Jlnst amapaTiB MOJIOYHOI TPOMHCIIOBOCTI Ta CIIBCHKOTO TOCIOJAPCTBA
BUITYCKAaIOTh TEIUIOOOMIHHI amapaTd 3 IUTACTHHAMHU CTPIiYKOBO-NOTOKOBOIO
(puc. 24.1060) Ta ciryacro-morokoBoro (puc.24.106) TtumiB, TOOTO
TEIUIOOOMIH M1 MOJIOKOM 1 BOJOIO BiJOYBA€ThCsS 4epe3 TOHKY ropoBaHy
MeTalieBy CTiHKY (puc.24.11). Tlepmmuii TUm XapaKTepU3yeEThCA THUM, IO
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CTBOPIOETHCS TOTIK PIAMHU MDK IUTaCTUHAMH, K1 32 (GOpPMOIO TOIIOHI 10
XBUIIACTOI ropoBaHoi CTpiuku. [IpW BHKOpPUCTAaHHI TUIACTUH JPYTrOro THITY
BiIOYBAETHCS PO3TalyKEHHS MOTOKY PIAMHU Ha CTPYMEHI, IO CXOIATHCS 1
po3xonatbes. lle BHUKIMKAHO OrMHAHHAM [OTOKAMHU OMNOPHUX TOYOK,
YTBOPCHUX B3a€EMHHUM TIIEPETUHAHHAM TOXWIWX TO(dp, PO3TAIIOBAHHUX
CITKONOAIOHO 1O MMpHHI KaHainy. [lmacTuHM CITYACTO-IOTOKOBOrO THITY
MAaroTh BHUII TEIUIOTEXHIYH] OKA3HUKH.
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Pucynoxk 24.11. Cxema pyxy TeII0O0OMIHHUX CEPEOBUII Y MJIACTUHIACTOMY

OXOJIOKYBaYi:
1, 4 — marpyOku /Ui MigBEACHHS 1 BiIBEICHHS MOJIOKA; 2, 3 — HIDKHIN 1 BEpXHIN TO30BKHIN
KaHAJIA PyXy MOJIOKa; 5, 8 — maTpyOKu JIs TiABEACHHS 1 BIIBEICHHS XOJIOI0OHOCIS;
6, 7 — HIDKHI TTO3JI0BXKHI KaHAIH PYXY XOJOOHOCIS

[licns BHBaHTaXXEHHS MOJIOKAa BCl OXOJIO)KYBadl MPOMHUBAIOTH.
[TocnimoBHICTS omeparliii MPOMUBAHHS: OIIOJICKYBaHHS XOJOJHOI BOJOIO;
MAPKYJIAIIS TapsS90ro MHIOYOTO PO3YHMHY, OTOJICKYBaHHS XOJIOAHOKO BOJIOIO;
HMUPKYJIALIS pO3YMHY XJOPUIY HATPit0 ab0 Kajito, OMOJIICKYBaHHS XOJIOIHOIO
BO/JIOIO.
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Jlekuia 25

MAILHU TA OBJIAJTHAHHS J1/11 TEPBUHHOI OGPOBKH
TA HEPEPOBKHN MOJIOKA (3akiHu€HH:)

25.1. O01aHaHHA NJIA MAcTepU3alil MOJIOKA.

25.2. O01agHaHHA 1JIS cenmapanii MOJIOKA.

25.3. EneMeHTH po3paxyHKy MOJIOYHOIO cenapaTopa.

25.4. BuzHa4yeHHsI KPUTUYHOI KyTOBOI IBMIKOCTI BaJjia
O0apabaHna cemaparopa.
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25.1. O0sagHaHHSA 1J1M acTepUu3alii MOJIOKA

Ilacrepu3anmis — ne 3HMINEHHA MIKPO(QJIOPH MOJIOKA TeNJOBUM
MeToaoM. HazBana Ha decTh BuaaTHOro MikpooOionora Jlyi Ilacrepa, sxwii
PO3POOHB OCHOBH TeOpii IbOTO npotiecy. Cymb nacmepusauyii 6 HazpieanHi MonoKa
00 neeHoi memnepamypu, HUMCYOi i0 MOYKYU KUNIHHA, 1 BATPUMYBaHHI IPOTATOM
MEBHOIO0 TNPOMDKKY uacy abo 0e3 BuTpumyBaHHA. lleli mpoiuec omnucyerbes
rpadiudo (puc. 25.1). Ilacrepuzaiis 000B’si3K0Ba JUIsl MIJBUIIEHHS CTIMKOCTI
MOJIOKA MpH 30€pIraHHi.

[ zpa7 tmax=-40 79-053(Tmax-2773)
/2 Nz S~
Fona nacmepusauli - Y
71 ' — =
t
0 tmin=3354-044(Tmin-273)
lc

Pucynok 25.1. I'panuusi rpadiku mporiecy nactepusati

Po3pi3Hs10TH ABa BUAM BUCOKOTEMIIEPATYPHOI TEIJIOBOI OOPOOKH MOJIOKA
— nacmepu3zauiro 1 cmepunizayito. MoJIOKO, sIK€ HAAXOAUTb Yy TOPTrOBEJIbHY
MEpexy, OOOB’SI3KOBO MiJJlal0Th macrepusauli abo crepwmzaiii. Ilpu
nactepusailii MOBHICTIO 30€piratoTbCsi BCl SIKOCTI HE30MPAaHOTO MOJIOKA, a
HarpiBanHa ioro Buiie +90°C npu3BOAUTH 10 3MIHM (Pi3UKO-MEXaHIYHUX
BJIACTHBOCTEH 1 BTPATH YaCTHH O1JIKA.

Kpim TemoBoi macrepusaliii 3aCTOCOBYIOTH YJIbTPa3BYKOBY OOpPOOKY i
yiabTpadioseroBe ONpoMiHeHHsl. YJbTPa3BYKOBI MAcTEpU3aTOpu 30YyAHUKAMHU
KOJIMBaHb ~MOXKYThb MaTH AaBTOKOJMBHE TUIO ab0  EIEeKTPOMAarHiTHI  Ta
Mar"itodpukuiiai BiOparopu. Jlxepenom ynbTpadioeTOBOro OMPOMIHEHHS B
nactepu3aTopax € pTyTHI Ta JJFOMIHECIICHTHI JIAMIIH.

IlacTepusaTopu NOAUISIIOTh: 3 CHOCOOOM MEN10680i 0OPOOKU MOSIOKA —
Ha TEPMIUHI Ta XOJIOJIHI, 3a O0Xcepeiom BUKOPUCMOBY6AHOT eHepzii — Ha
MapoBi, €JICKTPUYHI 3 ONTUYHUM Ta 1HAYKI[IHHAM HaArpiBaHHSIM, 1HPPAIEPBOHOI
pamiaiii, yapTpadioneToBl OMPOMIHIOBad4l W BUCOKOYACTOTHI BiOpaTopwu; 3a
Xapakmepom 6UKOHAHHA nPoyecy — Ha anapatu 0e3nepepBHOI Ta MePiOUYHOL
aii; 3anexcno 6i0 pexcumy nacmepuzauii (MUTTEBA, KOPOTKOYACHA 1
JOBrOTpYBaa)  PO3PI3HAIOTH  OapabaHHI, TNPOTOYHI  MacTepuzaTopu 1
nacrepuzarliitai BanHu. Knacudikairist macrepusaropiB HaBeieHa Ha puc. 25.2.

3a KOHCTPYKTHUBHUM BHMKOHAHHSIM TEIUIOOOMIHHUKH T[aCcTEpU3aTOPIB
MOI0H1 0 OXOJO/I>)KyBayiB.
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Pucynox 25.2. Knacudixkariist macrepuszaTopis

PO3pi3HSIOTh TPHM peKUMM TEIJIOBOT MacTepU3allii MOJIOKa: TPUBAJIHN —
npu temrneparypi +65°C 3 BuTpuMyBaHHAM A0 30XB; KOPOTKOYACHMMA — MpU
temrneparypi +76...85°C 3 BurpumyBaHHsIM 15...20XxB 1 MHMTT€BHIl — Mpu
temrepatypi +87...95°C 6e3 noganbuioro BurpumyBanus (1...2c¢).

[lepmri ABa TeMrmepaTypHUX PEKUMHU BIAMOBIIAIOTH 3araibHONPUIHATAM
HOpMaM TPHUBAJIOT Ta KOPOTKOYACHOT MacTepu3allii, o MHUPOKO 3aCTOCOBYIOTh-
Csl y CUIBCHhKOMY TOCIIOIAPCTBI IJIs TAacTepU3aIlii MOJIOKA, BEPIIKIB 1 BiIBIHOK.

Ha depmax, ne crocrepiraloThCs BHUMAAKU 3aXBOPIOBAHHS KOPIB Ha
Opy11esibo3 Ta TyOEepKYJIh03, BETEpPUHAPHE 3aKOHOJABCTBO 3000B's13y€ MPOBOIU-
TH TacTepH3alliio MoJioka rpu temneparypi +70°C 3 ButpumyBaHHsM 30XB uu
+90°C 3 ButpumyBaHHsAM S5xB. [Ipu 3axBoproBaHHI KOpIB SIIIypOM IacTe-
pU3aIliio0 MOJIOKA MPOBOATE Mpu TemmepaTypl +85°C 3 BurpumyBanHsaM 30xB.

TpuBany macrepusallito 3aCTOCOBYIOThH JJIsI OOPOOKH BEIMKOi KITBKOCTI
mostoka. [le#t mporec mpoxoauts y crnemianpbHux BanHax: BJIT1-300, B/IT-600 1
B/II1-1000.

Banna TpuBasioi mnacrepu3amii 300paxenHa Ha pwuc.25.3. Banna
MicTKicTiO 10 10001 — 1e MuIHAPUYHUN pe3epByap 3 HEP)KaBIOYOi CTall 3
YBITHYyTUM Yy OIK CIyCKHOIO KpaHa JHUIIEM 1 OTOYEHHM MapOBOJASIHOIO
COPOYKOI0 3 TEIUIOI30JIAIIEI0. Y COpOYIll € BOJa, IO HArpiBae€ThbCs Maporo.
[licns 3amoBHEHHS BaHHU MOJIOKOM BMHUKAIOTh MIMIAJKY, BITYCKalOTh ¥y
MDKCTIHKOBHH TIpOCTIp BOAy 1 momaroTh mapy. Koaum temmepaTypa MoJoka
JOCATHE 337]aHOTO PIBHS, MTOIABAHHSI MMAPU 3HUKYETHCS 1 IPOTYKT BUTPUMYIOTD.
Skumio micnas mactepusallii MOJIOKO Tpeda OXOJIOJUTH, Y BOASHY COPOUYKY
MOJAIOTh OXOJIOJUKYBaJIbHUM areHT. [Ilepeeacu: mpocToTa KOHCTPYKIINA Ta

146



OOCJIyrOBYBaHHsI; YHIBEpCaJbHICTh (BUKOPUCTAHHS [UUISI OXOJIODKCHHS W
nmacrepuzaiiii); MOXJIMBICTh 0€3 BTpaT IAacTepuU3yBaTU HEBEJIHMKY KIJIbKICTh
MOJIOKA; J0 MIJITOTOBKHM amapara 10 poOOTH, po3OUpaHHS Ta MHUTTS MOTPiOHO
HeOarato yacy. Heodoniku: BIJICYTHICTh peKymepalli Terjga 1 TMOCTIMHUN
KOHTAKT TPOIYKTY 3 TTOBITPSIM.

b Byid Gody

Bxid napu

7

Pucynoxk 25.3. CxeMa BaHHH TPUBAJIO1 TACTEPU3AIIii:

1 — onopa; 2 — xkopnyc; 3 — BaHHa; 4 — MillIaJKa; 5 — €IEKTPOMArHiTHUN KilanaH; 6 — IpuBoj
MilIanky; 7 — KpaH; 8 — nepeauBHa Tpy0a; 9 — BeHTW b Ui 37MBaHHA Boau; 10 — TpyOKa;
11 — nmapopo3noziibHa roj0BKa

TpyoOuacTi nacrepusauiiini ycTaHOBKM BUKOPUCTOBYIOTh JIsl OOPOOKHU
MOJIOKA 1 BEPIIKIB Y 3aKpUTOMY MMOTOIl MPU BUCOKIHM MIBUIKOCTI PyXy MOJIOKA.
3acTOCOBYIOTHh iX JUIsi KOpPOTKO4YacHOi mactepu3aiii. Ilepeeacu TOPIBHSIHO 3
MJIACTUHYACTUMH: MEHINIA KUIBKICTh 1 MEHII PO3MIpH  YIIUTEHIOBAJILHUX
npokinanok. Hedoniku: BUCOKa METAJIOMICTKICTh 1 BENUKI rabapuTHI pO3MIpH;
IPU OYMINCHH1 ¥ MUTTI TOTPiOHO OaraTo BUIBHOTO MPOCTOPY 3 TOPIIIB.

IlnacTuH4YacTi macTepu3aniiiHO-0XO0J0AKYBAJbHI YCTAHOBKHM BHKO-
PUCTOBYIOTH JIJIsi KOPOTKOYACHOT nactepusailii. Y cranoBku tuny OITY ta OIID
MalOTh KIUJIbKa OJHAKOBHUX 3a KOHCTPYKIIIEI CEKINM, CKIIAJCHUX Ha CIIbHINA
CTaHWHI. 3MIHIOIOYH KUIBKICTh TJIACTHH Y CEKIIISIX, 3MIHIOIOTh MPOAYKTHUBHICTD
amapatiB (Big 3000 mo 100001/rom). ITnacTuHYACTI YCTAaHOBKH BHCOKOIIPOIYK-
THUBH1, KOMIIAKTHI ¥ 3aBJSIKM BUCOKOMY KOe(]iIlI€EHTY pereHepaliii eKOHOMIYHi.
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[Tactepuzaiiitno-oxookyBasibHa ycTaHoBka OIID-1-300 mpuszHaveHa
JUTsl OYMIICHHS, MacTepu3allii Ta OXOJIOHKEHHSI MOJIOKA y 3aKpUTOMY IOTOII.
OcHOBHI cknafanbHl OAWHMIN (puc. 25.4): TUIACTUHYACTUN TEMI00OMIHHUN
amapar, BIIIICHTPOBUM MOJOKOOYMCHUK, BUTPUMYBayd, MOJIOYHUN HACOC, HACOC
JUIsL Taps4oi BOJM, 3pIBHIOBAJIBHUM Oak, MNEpenyCKHHM KiamaH, Ooiliep,
1HKEKTOp, EJIEKTPOTIApaBIIuHUI KJIalaH, SKUW peryjroe MOJaBaHHS NapH,
cucteMa TpyOOnmpoBOMIB 1 MyJbT KepyBaHHs. TemiooOMiHHUN amapar
YCTaHOBKH Mae 11’ ATh cekuiil: / ta |l — perenepauii, |11 — nacrepuzanii, IV ta V
— oxonokeHHsA. CekIli po3aiaeH! MiX CO00I0 IUIMTAaMM 31 IITyIEepaMu IS
M1JIBEICHHS BIAMOBITHUX PiaUH (MOJIOKA, BOJU, PO3COIY).

F—————— N
8 ] ]

| g § |
’ ;/14 /i
6

5 7 Z /

—— - MONOKO ——— - 20p940 boda ~ — - — - xono0ka Boda -~ - 71qpa

Pucynoxk 25.4. Cxema nacrepu3aiiiiHo-0X0JIOKYBaIbHOI YCTAaHOBKH:
1 — muracTuHYACTU TEMJI00OMIHHUMN anapaT; 2 — OUUCHHK; 3 — MOJIOYHUHN HACOC;

4 — BUPIBHIOBANBHUH 0aK; 5 — MyJIbT KEpyBaHHS; 6 — BATPUMYBay; 7 — BOJISHHI HAcOC;
8 — Ootinep; 9 — imxekrop; 10 — nepenycKkHui Ki1anan

IThacmunyacmuit meniooOmiHHUK — OCHOBHUM anapar yCTAHOBKH THUITY
OIl®. YV wupoMy BinmOyBaeTbCcs HarpiBaHHA Ta OXOJOKEHHS MOJIOKA.
Ckmamaerbesi 31 IMTAMIIOBAHUX TEIUIOOOMIHHUX TIJIACTHH, 3TPYMOBAaHUX TIO
KUIbKA CEKI pa3oM 3 IUIMTaMH, 3aKpilUICHUMH Ha INTaHrax. Y CeKmii
nacTepusailii MOJOKO HarpiBa€TbCsi BOJOI0, IO MPOXOAUTH B OAHOMY
HaNpSMKY 4epe3 psJl mapaielbHuX KaHalliB, a MOJIOKO, IEPEXO0IuH 3 KaHaTy B
KaHaJI, 3MIHIOE HapsIM pyXy, 1100 3a0€3MeUnTH OJTHAKOBUM TUCK 1 IITBUJIKICTD 3
000X OOKIB TEIJIOOOMIHHUX IUIACTUH. Y CEKIii peKkyrepali rapsie MOJOKO
BiJIa€ TEIUIO 3YCTPIYHOMY MOTOKY XOJIOJHOTO MOJIOKa. Y CeKIlii BOASHOTO
OXOJIOJDKCHHSI KUIBKICTh XOJIOJOHOCIS TICPEBHINYE KITBKICTH MOJOKA, IO
MPOTIKAE, TOMY YHCIO KaHATIB I MPOXOAy Boau y 3...4 pa3u Ouibia, HiXK
IUTSL MOJIOKA.
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Bumpumyeau — eMHICTb, y SIKIM MOJIOKO 3HAXOAUTHCS TIPU TEMIIEPATYpl
nacrepuzalili moTpiOHUN Yac I 3aBEpIICHHS OaKTEPHUIIMIHOI a1l TeMrepary-
pu. Horo Takox BHKOPHUCTOBYIOTh [T IPHTOTYBAHHSA MHITHOTO PO3YHMHY MiCIA
3aKIHYECHHS Mpoliecy mactepusaliii. MookonpuitmMad Mae 0ak, y sSIKMM HaIxo-
JIUTh MOJIOKO 1 3 HhOTO CaMOIUIMBOM 200 HACOCOM MOAAETHCA Ha MacTepU3alliio.

MutreBa mnacrepusamis MOJOKa Maiike HE 3MIHIOE HOro (i3umko-
MEXaHI4H1 BJIACTHUBOCTI ¥ BiOyBaeThbcsl B amaparax Oapa0aHHOro TUmy 3
ABOOIYHUM OOIrpIBAHHAM MOJIOKA 3a JIOMIOMOTOIO TIapH, a TAaKOXK y TPyO4acTHUX
1 miacTuHYacTuX MamuHax. [Ilepeeacu TapoBUX TMacTepu3aTopiB 3
BUTHCKAIOYUM OapabaHOM: IIPOCTOTAa KOHCTPYKIIli, KOMIIAKTHICTh, HHU3bKa
BapTICTh, HAABHICTh HA BEPXHIM yacTHHI OapabaHa Jomareil BUKIII0OUa€e MoTpely
BUKOPUCTAHHS MOJIOYHOTO HACOCA.

IHacrepusanio iHppayepBOHUM Ta YyJabTpPadiosieTOBUM ONPOMIiHIO-
BaHHAM 3/[ICHIOIOTh Y CIIELIAJIbBHUX arperarax — akruBaropax. Moiioko teue
Mpo30puMHU  TpyOKaMu 1 TIiJI BIUIMBOM OAKTEPUIIUTHOTO OMPOMIHEHHS
1H(payepBOHUM CBITJIIOM 3BUIBHSETHCA BIJ MIKPOOPraHi3MiB, a B pe3yJIbTarTi
yIbTpadioieTOBOrO0 OMPOMIHEHHS 30arauyetrhcsi BiTaMiHOM Dj. Ilepesacu:
MPOCTOTA, €KOHOMIYHICTh, BUCOKA SIKICTh OTPUMYBAHOTO MPOAYKTY, HHU3bKa
€HEPrOEMHICTD (moTyKHiCTb, CHOKMBAHA HA MACTEPH3Alilo 171 MOJOKA, MPM BHKOPUCTAHHI
akTuBaropis — 12...16BT, a npu BUKopHCTaHHI TeruooOMiHHUKIB — 30.. .4OBT).

Crepuaizanis Mojoka — 11e HarpiBanHs Horo Buie +100°C 3 HacTymHUM
BUTPUMYBAHHSIM. BUKOpPUCTOBYIOTH ii JUIsl 3HUIIEHHS 3BUYANHOI MiIKpoQopu
MOJIOKa 1 TEPMOCTIMKUX OakTepiid, sIKi NpHW TacTepusaiii He TuHyTh. lle
MPOJIOBXKY€E TEPMiH 30epiraHHs MOJOKa HaBiTh MPU KIMHATHIH TeMmmeparypi.
[IpoBomsiTe 1i y crepuiizaropax MOTOKOBOi [ii, MOMEPEIHbO IiABIIN
nacrepusailii y TpyOuacTux mactepuzaTopax. MoOJIOKO HarpiBalOTh Trapsidoro
Bojot0 10 +100...108°C, a notim maporo g0 +118...120°C 1 BUTpUMYIOTh TIpH
uid remneparypi 20xB. Ilotim y TOoMy > arperari Moro OXoOJOIXYHOTb [0
+18...20°C.

MuTTeBy cTepuIIizaIliio MOJIOKA IPOBOSATH YHCTOIO TOCTPOIO MApOI0 MPHU
temmepatypi g0 +240°C. Jlam mpormycKamTh WOTO Yepe3 1HKEKTOpP 1 MUTTEBO
OXOJIOJKYIOTh Y BaKyyM-Kamepi 10 Temreparypu +70...76°C, TOMOTEHI3YIOTb,
0X0JIOJKYIOTh 710 +18...20°C 1 po31MBaOTh HA aBTOMATaX y MarnepoBl MaKETH.

25.2. O0sagHaHHSA 1JI cenapauii MoJIOKa

I'omoreHizamiro MoJI0Ka 3IIMCHIOIOTH JUIS 3MEHIIEHHS BIACTOFOBAHHS
KUPY TpH 30epiranHi mpoaykry. BoHa 3abe3neuye po3apo0aroBaHHs KUPOBUX
KYyJbOK, PO3MIPH SIKMX 3MEHINYIOThCS MpuOim3HO B 10 pasiB, a MBHUAKICTH iX
crutuBaHHsL 3HMXKYEThesl B 100 pasziB. YHaAcHioK IbOTO B TOMOTE€HI30BAHOMY
MOJIOIII TI1JT Yyac 30epiraHHs BEPUIKU NPAKTUYHO HE BIJICTOIOKOTHCS.
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T'omozenizamop — 1€ TPUILTYHXEPHUM HAcOC, Ha HArHITAJIbHIN JIiHIT
SKOTO BCTAHOBJICHO KJIANaH, KU 3a JOMOMOTOI0 MPYXKUHU MPUTUCKYETHCS 10
cBoro cimma mig tuckom 12,5...15MlIla, 3akpuBarouu oTBip. Mojoko Haj-
XOJINTh Y HArHITAIBHY KaMepy 1 IiJI TUCKOM, KU JEI0 MEPEBUILYE 3YCHUILIS
MPYKUHH, TPOXH BIAKpUBaE KiamnaH. JKUpoBi KyIbKU, MPOXOIIIN KPi3h BY3bKY
I[IJTMHY, BHACIIJIOK Pi3KOTO MIJIBUIIEHHS IIBUAKOCTI IPOOJISITECA HA APIOHIIII.
HaitedexTuBHile roMoreHizaiiisi Bii0yBaeThes rpu tremneparypi +60...65°C.

Cenapamisi — 1e MmoAiI MOJOKa Ha CKIANOBI: acuposy (eepuiku) Tta
3nexcupeny (6i06iiiku abo nepezin 9 MOJ0OUHA NAA3MA).

CemapyBaHHS MOJIOKa Ma€ IepeBard IMOPIBHAHO 13 BIJCTOIOBAHHSIM.
[ToBUTbHMIA TpoOIIEC BIJACTOIOBAHHA B KUIbKa THUCAY pa3iB MPUCKOPIOETHCA B
MOJIOYHUX cemaparopax, J€ BIiH BIJOYBa€TbCS MHUTTEBO 1 HEMEPEPBHO,
BHACJIJIOK YOTr0 CTYIIHb 3HEKUPIOBAHHS MoJIoKa jocsarae 99,98%, Toai sk npu
BiicToroBaHHT He mnepeuirye 70...80%. JKupHicTh BIABIMOK — mICHsS
cernapyBaHHs MoJioka gonyckaeTbes 10 0,03%.

[Ipunuun na1i cemapaTtopa IPYHTYETbCSI Ha BJIACTUBOCTI MEXAHIYHUX
CyMillIel PO3IIATUCA B TOMI Jii BIALIEHTPOBUX CHJI 4epe3 BIAMIHHOCTI Y
T'YCTHHI CKJIQJIOBUX KOMITOHCHTIB.

Cenapartopu 3a Nnpu3HAYeHHSIM TOIUIAIOTH HA TaKl TPYIIH:

- cenapamopu @epuiKie 11 PO3JIJICHHS IIIJILHOTO MOJIOKA Ha BEPIIKH I
BI/IBIMKY Ta OYUIIICHHS OTPUMAHUX KOMITIOHEHTIB BiJl 3a0pYyIHCHHS;

- Cenapamopu-moa0KOOYUCHUKY  JJI1  OYUUIEHHS  MOJIOKa  BIJ

3a0pyAHEHHS;

- cenapamopu-Hopmanizamopu s OTPUMaHHS MOJIOKAa BHU3HAYEHOT
KUPHOCTI,

- YHig6epcanvHi cenapamopu, SK1 BUKOHYIOTH yCl TEpENYeHl BHIIE
orepariii.

3a BUKOHAHHAM (CIIOCOOOM MO/JIaBaHHS MOJIOKA Ta BIJABEJICHHS BEPIIKIB
1 BIJIBIIIOK) cenmapaTopy MOAUISIIOTh HA TaKl IPyMu:

- 6iOKpumi — HAAXOJKCHHS MOJIOKa Ta BIATIK HPOIYKTIB IMEepepoOKHU
3IIMCHIOIOTHCS BIIKPUTHMH TIOTOKAMU;

- Hanig3aKkpumi — BIIKPUTE HAIXOKCHHS MOJIOKA Ta 3aKpUTHH, I
THCKOM, BIATIK BEPIIKIB 1 IEPETOHY;

-3aKpumi — TIpOLIEC CEHapyBaHHSI TIPOXOAWTH 0Oe3 B3aeMomii 3
HaBKOJIUIITHIM CEPEIOBHUIIIEM.

[lepeBara 3akpuTHX cemapaTopiB: MOJOKO, B TIporleci iX poOoTu, He
OKUCIIFOETHCS KHCHEM TIOBITpsl 1 HE YTBOPIOE IIIHHU, sIKa CTBOPIOE BEJIMKI
HE3PYYHOCTI TIPU €KCIuTyaTtailii oOjiafHaHHsA. Y HamiB3aKpUTUX cemapaTopax
MOJIOKO TOJIA€ThCS BIIKPUTUM CIOCOOOM, a MPOJIYKTH cemaparlii BiJIBOASITHCS
3aKpUTUMM KaHajlaMHu. Y BIJKPUTHX celapatopax MOJOKO 1 TPOAYKTH
cernapariii KOHTaKTYIOTh 13 HABKOJIUIIIHIM TOBITPSIM.
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Ilepesacu 3acmocysannsa
cemaparopi ¥ MPOAYKTH iX MOMANBIIOI MEPEepOOKH MarTh Kpalll CMaKoBI
SKOCTI, HDK OTPHUMaH1 MPHUPOJHUM BIJICTOIOBAHHIM; YMICT JKHPY y BiJIBIHKaX
HabaraTo HYKYWN, HIXK TIPY BIJCTOIOBAHHI; MEHIIIN 3aTPaTH 4acy Ha OTPUMAaHHS
BepikiB Ta BiABIHOK (Big 10 mo 30rox mpu mpupoAHOMY BiJACTOIOBaHHI);
BHUCOKA MPOAYKTUBHICTb MPalli; MaJi TEXHOJIOTIYHI MIJIOLI.

OCHOBHI BUMOTH 10 CenapaTopiB:

- BUCOKHUH CTYMiHb 3HES)KUPEHHS MOJIOKA;

- MOXKJIUBICTb PETYJIFOBaHHS )KUPHOCTI BEPIIKIB Y 3aJJaHUX MEXKaX;

- IIBUJIKICTh CEMapyBaHHA i OUMIIICHHS MOJIOKA;

- HEMEPEPBHICTh 1 aBTOMATHU3AIlis TIPOIIECY CelapyBaHHI;

- BIZACYTHICTh MIHU y 3HEKUPEHOMY MOJIOIII ¥ BEpIIIKaX;

- TpuBaja po0oTa cenaparopa 6e3 3ynuHKHY;

- 3pYUYHICTh €KCIUTyaTallli Ta 00CIyroByBaHHS;

- BIJITIOBIIHICTh CAHITAPHUM BUMOTaM;

- IOBFOBIYHICTH 1 HAJIHHICTh Y POOOTI;

- HU3bKa €HEPTOEMHICTb.

cenapamopie: BepUIKA, OTPUMaHI Ha

T'onoenuii podouuit opean cenapamopa — d6apadan (puc. 25.5), skuit
00epTa€eThCS 3 YACTOTOIO 6000...10000x5 ™" bapaban mae nieHTpasibHy TpYyOKY,
Ha sKid BCTAHOBJICHO TapiJKOTpHMMay, a Ha HbOMY — KOHIYHI TapuIKU. 3a30p
Mk Tapuikamu  (0,4...0,5MM) BHUTPUMYETHCA 3a JONOMOTOI BHUCTYMIB,
3p00JICHHX Ha BCIX TaplIKax, KPIM BEPXHbOiI po3auibHOI. Ha KkoHIYHIN moBepXHi
KOXKHO1 TapijKd € TpU OTBOPH, 3MIIIEHI OJUH CTOCOBHO OJHOTO Ha KyT 120°.
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[licns cknagaHHs OTBOPU  TapuIOK
YTBOPIOIOTh TPU BEPTUKAJIBHI KaHAIH,
AKUMH  MOJIOKO  PO3MOAUISIETbCS B
MDKTapiiyactoMy mpocropi. BepxHs
pO3aUIbHA Tapijika Mae Tpu pedpa, sKi
YTBOPIOIOTH 3a30p MDK TapuIKow 1
KpUIIKOIO O0apabaHa. Y 1[0My IpOCTOPi
MEePEMIIITYIOTHCS BIBIMKH.

Pucynok 25.5. Cxema po3nojaineHHs

MoOJIOKa B OapabaHi cenmaparopa:

1 — BXiiHU# OTBip HEHTPAIBHOI TPYOKH;

2 — OTBIp JUIs BUXOAY BEPIIKIB; 3 — OTBIp I
BHUXOJy Bi/IBifOK; 4 — O1UHUI KaHAaT,

5 — BepXHs po3AlIbHA TapiiKa;

6 — BepTUKaJIbHI KaHAIN; 7 — TapUIKH;

8 — kopmyc; 9 — kpumika; 10 — oTBip;

11 — rapinkotpumau; 12 — TpyOKa;

13 — raiika
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TexHoMOTIYHUM TIpOIlEC PO3JAUICHHS MOJIoOKa B OapabaHl cemapaTopa
BiI0yBa€ThCs Tak. MOJIOKO 3 TIOIJIABKOBOI KaMepHW HaJIXOAUTh y OapabaH 1,
POUIIIOBIIHN HIEHTPATBLHOI BEPTUKAIBHOIO TPYOKOIO, BUXOJIUTh Y BEPTUKAIIbHI
KaHali. 3BIACHM MOJIOKO PO3MOIUISETHCA B MIKTapLIYacTOMy MPOCTOpi, Je
B1IOyBaeTbCA cenapyBaHHA. BiaBiliku, sK Baxkya (Qpakxiis, BIALIEHTPOBOIO
CUJIOIO BIJIKMJIAIOTHCS JI0 CTIHKK OapabaHa, a BEPIIKHU BiABOASATHCS IO OC1 HOTO
oOepTaHHS.

IIpouec cemapyBaHHs MOALIAKTL Ha TPU ¢pa3u. CroyaTky >KHUPOBI
KYJbKH MICTSATBCS B IMOTOIl MOJIOKA, MOTIM — y MIKTapla4acToMy IIPOCTOPI.
[Ipu oOGepranHi OapabaHa BOHM CIUIMBAIOTh 1 YTBOPIOIOTH BEPIIKOBI Te4ii, K1
NePEMIIIYIOThCA 10 Ooci 00epTanHsa Oapadana. [1ig THCKOM MOTOKY MOJIOKA, SIKE
HETMepEePBHO HAAXOAUTH y OapabaH 13 MOIUIABKOBOI KaMEPH, BEPIIIKU PYXatOThCs
70 BEPXHBOI PO3MOAIIBHOI TAPLIKHU 1 BUXOMASTH YEPE3 OTBIP PEryIIOBAIBHOTO
IBUHTA, a BIABIMKMU, MIJIHIMAIOYKUChH MO CTIHII W MiJ KpUIIKOW OapabaHa Haj
PO3JUIBHOIO TapiJIKOIO, 3JMBAIOTHCSA 4Yepe3 OTBIp y Kpuui Oapabana.
JXKupHICTIO BEpIIKIB, a TaKOX CHIBBIAHOLICHHSIM MIX KUIBKICTIO BEpUIKIB 1
BIIBIHOK MO)KHaA BapiroBatu Big 1:4 go 1:12 3miHOIO BIACTaHi IS BUXOMY
BEpIIKIB BiJg oci Oapabana g0 oTBOpy. [IpomMuCIOBICTH BHUITyCKae MOJIOYHI
cenaparopu OCb-1000, OCII-3M Ta iami.

Haiikpaiiie cenapyBaTu CBIXKE€ MOJIOKO, a XOJIOJIHE MOTPIOHO MiaIrpiBaTH.
OnTuManbHa TeMmIiieparypa cemnapyBaHHs MoJioka +35...45°C (308...318K).
[Ipu 3HMKEHHI TeMIlepaTypHu B’SI3KICTh MOJIOKA 30UIBLIYETHCS, OUIOK 1 KHUP
CTalOTh TATYYUMH, 10 YCKJIAJHIOE BIJIOKPEMIIEHHS BEpIIKIB. Y pa3l 3HAUHOTO
MIBUILCHHS TeMIIEpaTypy >KUPOBI KyJIbKH IUIABJIATHCA 1 poOoTa cemaparopa
CTa€ HEMOXJHMBOIO. 3a0pyIHEHHS Ta TMIABUIIEHHS KHUCIOTHOCTI MOJIOKa
30UTBITYIOTh HOTO B’ A3KICTh, 1 PO3/IIJICHHS MOTIPIITYETHCSI.

Cenapatop OCB-1000 (puc. 25.6) — arperaT BiIKpUTOrO THITy, a
OCII-3M — arperar HamiB3akputoro tumy. OcCOOJMBICTIO HaMiB3aKPUTUX
cenaparopiB € HasiBHICTb MPUCTPOIO, SIKUM 3a0e3neuye BUBEICHHS BEPIIKIB i
BIJIBIMOK MiJl TUCKOM, a B IHIIOMY iXHS KOHCTPYKIIiSl aHAJOr4YHa KOHCTPYKII1
cemapaTopiB BigKpuToro tumy. CemapaTopy 3aKpUTOTO THITY BUKOPHUCTOBYIOTH
B OCHOBHOMY B MOJIOYH1/ TPOMHUCIOBOCTI.

25.3. EjieMeHTH pPO3paxyHKy MOJIOYHOTO Cenaparopa

BUKOpHUCTOBYIOTh Taki MPOLECH PO3JAUIEHHS HE30UpaHOro MOJIOKA Ha
BEpIIKA (MOJOYHUN KUpP) Ta 3HEKUPEHE MOJIOKO (MOJOYHI BIJBIMKH abo
MOJIOYHA TIJIa3Ma): 8i0cmiil, OCIOAHHA 6 NOMOUL, Cenapy8aHHAI.

Ilpouec eiocmorw npupoonum cnoco6om BiAOYBAETHCS Yy pe3yJbTaTi
PI3HOI MUTOMOI Baru KOMIIOHEHTIB, 1110 PO3ISIOTHCS, TOMY PO3IISIAI0Th CXEMY
CHJI, LLIO JIIFOTh HA JKUPOBY KYJIBKY, SIKA CIUTUBAE 3 MOJIOKA.
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Pucynok 25.6. 3aranpauit Burisn cenaparopa OCbh-1000 1 nqerani 6apabana:

1 — cranuHa; 2 — BaJ BepTUKAIbHUI (BepeTeHo0); 3 — KaHanu; 4 — HaKUHA raifka; 5 — TBUHT
pEryJIoBaHHS )KUPHOCTI BEPILKIB; 6 — KOPIYC; 7 — BEpXHs Tapiika; 8 — MakeT po3aUIbHUX TapijoK;
9 — Tapinkorpumay; 10 — rymoBe kinble; 11 — ocHoBa OapabaHa 3 HEHTPAILHOIO TPYOKOIO

Pe3ynbTyroua cwia Fp, 10 Ji€ Ha XXHUPOBY KYJbKY, IOPIBHIOE PI3HULI
rpaBITalIHOI CUJIM 1 BUIITOBXYBAJIbHOI CHIIM ApXimea

L F YRR AL YY) (25.)

ne  d, — AlaMeTp )KUPOBOI KYJIbKH, M;

. . . . 3
pi 1p 5 —TYCTHHA IJIA3MH MOJIOKA 1 MOJIOUHOT'O YKHUPY BIIOBIIHO, KI/M .
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HIBuAKICTE CIUIMBaHHA JKHMPOBOI KYyJbKH V. Yy IUIa3Ml MOJIOKA
N1AopsiAKOBaHa 3akoHy CTokca

Fe =6r-dy Vg 1, (25.2)

e x4 — AWHaAMIYHa B 3KICTh MOJIOKa, klla-c.
[TpupiBasiBum (25.1) 1 (25.2) 1 po3BsBaBIIM 1X BIAHOCHO IIBHAKOCTI
CIUIMBAHHS, OTPUMYIOTh

29 -1 (P — P x)
VCH = ’ (25'3)
Ou
1€ ry — panlyc KHUPOBOI KyJIbKH, M.

Yac po3aineHHs MoJIoka BU3HAYAIOTh 32 (POpMYJII010

tem = 29LK e ) (25.4)
29 -rg '(Pn _P}K)

ae L, — LUIX, IKKA IPOXOANTH KUPOBA KYJIbKA IPY CIIMBAHHI, M.

Anamiz gopmymu (25.4) mokazye, 10 Ha TPUPOTHHUNA TPOLEC PO3ALICHHS
MOJIOKa MO>KHA BIUTMHYTH JIMILIE YACTKOBO, 3MIHMBIIY MOr0 B’A3KICTh ITIITPIBAHHSIM.

PosristnemMo po3noodin monoka y éiouenmposomy noi (cenapypanssi). Cuamu
36MHOT0 TSDKIHHS BHACHIJOK 1X HE3HAUYIIOCTI BiJIHOCHO BIJIIIEHTPOBUX CHUJI
HEXTYIOTb. PyX KHpOBOi KyJIbKM B MDKTapLUI4acTOMy HPOCTOpl cenaparopa
(puc. 25.7) Oyne 3yMOBIIOBATH IIBHIKOCTI IOTOKY MOJIOKa V,, Ta CIUIMBaHHSI
’KUPOBOI KYJIBKU V o , IKI MOKHA BU3HAUMTH 32 ()OpMYJIaMH

Qe

Vi = : 25.5

M 2r -R, -hg -tga(ZT -1) ( )
2 2

Ve =2 Ko 'rgK on =rx) (25.6)
7

1€ Q. — mnopaua (MpoIyKTUBHICTb) ceraparopa, Kr/c;
Vy — WBUAKICTh MOTOKY MOJIOKA B3JI0BX TBIPHOI KOHYCa TapuUIKH Yy
MDKTaplI4acToMy IpoCTopi;
Vgi — LIBHIKICTb PyXY *KHMPOBOI KYJIBKH Y HAIIPSIMKY OCl 0OepTaHHS
(IBUAKICTH CIIJTUBAHHS);
R, — BIACTaHb 10 Ocl 00epTaHHA (3MIHHUH pajlyc MIKTaplI4acToro
MPOCTOPY), M;
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hy — BLICTaHb MDK JIBOMA CYCIIHIMU TapLIKaMU, M;
z; — KUIBKICTb TaploOK;
— KYT MK TBIPHOIO KOHYCa TapiJIKH Ta 1l OCHOBOO, TPaT;
— KyTOBa IIBHUJIKICTb 0OepTaHHs OapabaHa ceraparopa, paji/c.

Oa)

/?an

Fu=Vpx-w? Ror ’ Frr=Vpn-@?*-Ror

—— o

A%ﬁf /
Fox=VPx-*Roz /

—— S

|

|

|

— —_—
! / / Vo |

|

Far=Vpr-@*Roz

Ve 7%

hr

_‘ /\70)2

Pucynoxk 25.7. Cxema cuil 1 IBUAKOCTEH KUPOBOI KYJIBKH Y BIIIIEHTPOBOMY
cernaparopi

ITpoexkuiisi BEeKTOpa pe3ysbTyr0UOi IBUIKOCTI KYJIbKH V p; MPU BIACTaHI Bij
ocl o0epTaHHs R, CHpsIMOBaHa Bl LIEHTpa oOepTaHHs 10 nepudepii OapabaHa
BHACTIJIOK 3HAYHOI INBHJIKOCTI TMOTOKY MOJIOKAa B I TOYIll MDKTapiI4acToOro
IPOCTOpY, & B TOUI], 1110 BIANOBLIAE R, , , — CIPSAMOBAHA JIO LIEHTpa. TakuM 4UHOM,
MOKHa BHOpATH TaKi IMapaMeTpy ceraparopa, IpHu KX JKAPOBa KyJIbKa 3aJaHOTO
pPO3MIpy HE MOXKE MOKUHYTH MDKTapUTIacTOro MpOCTOpy. AJie ICHye Taka TOYKa
MDKTap1I9acToro MpoCTOpPY, B SKIM IS MPOEKIIiS JOPIBHIOE HYIFO, TOOTO >KUPOBA
KyJIbKa 3YNHHUTBCS. Y pEThHHUX Cemaparopax II¢ SBHUINEC HE CIIOCTEPIracThCs
BHACTIJIOK TOTO, IO IIBUIKICTH TMOTOKY MOJIOKA B MDKTaplT4acTOMy IPOCTOPI
3MIHIOETHCS 3aJIEXKHO BiJT BIJICTaHI1 JI0 TOBEPXHI TapUIKH. ICHy€e TpUTpaHUYHUN HIap
Ha TIOBEPXHI TapLIKH, JI€ IIBUIKICTH JTOPIBHIOE HYITIO 1 3pOCTAE 3 BI/UIATICHHSIM BiJT
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noBepxHi. JIJIs1 KUPOBUX KYJILOK, SIKI 3HAXOMAATHCS OJM3BKO BIJI MOBEPXHI TAPLUIKH,
oOepranns. s 3a0e3mevyeHHs] YMOBHM PO3IiJIEHHS MOJIOKA HeoOXiIHO, 100
’KHPOBI KYJILKH 0CiJTH Ha MOBePXHIO Tapiiiku. LIsi yMoBa BUKOHY€TBHCH Y OyIb-
SIKI TOYII MDKTApLIYACTOr0 NPOCTOPY, OCKIJIbKA BePTHUKAJIBHA CKJIAJI0BA
Pe3yJIbTYI0UO0I HIBMIKOCTI CIIPSIMOBAHA 3aBKAM BHM3 (IUB. puc. 25.7).

25.4. BudHayeHHsI KpUTUYHOI KyTOBOI IIBHIKOCTI Bajia 0apadaHa
cermaparopa

JIist miABUIIEHHS! TPOAYKTUBHOCTI MOJIOYHHMX CEMapaTopiB 301IbITYIOTh
KyTOBY LIBUJIKICTh Basia Oapabana no 4000pan/c. [Ipu He3HAUHOMY BIIXMWIJICHHI
LeHTpa Mac OapabaHa BIIHOCHO OCl 00€pTaHHsS BUHUKAIOTh BIJLUEHTPOBI CHJIU
1HepIii, 34aTHI 3pYWHYBAaTH KOHCTPYKLIIO. 3a MEBHUX 3HA4YE€Hb (KPUTHYHHUX)
KYTOBOI IIBUJKOCTI BUHUKAE CUJIbHE OUTTS Bajia OapabaHa B MICLISIX KPITIJICHHS.
Kputuune 3HaueHHS KyTOBOi WIBMAKOCTI Baja OapabanHa cemaparopa
BU3HAYAIOTh, PO3IJISIAI0YH PIBHICTh PYWUHYIOUMX Ta BiTHOBIIOIOYHNX CHUJI.

Cxema Oapabana cemnapaTtopa, sIKHi 00epTaeThCsl HABKOJIO BEPTUKAIBHOI
oci, 300paxkeHa Ha puc. 25.8. Ban (BepereHno) 6apabaHa 3aKkpiljieHUN Ha JIBOX
Oropax, BiICTAHb MK SKUMU |, BIICTaHb MI)K BEPXHBOIO OMOPOIO Ta LEHTPOM
Mac OapabaHa ceraparopa BIIHOCHO OCl OOepTaHHS — c¢, BIAXWICHHS IIEHTpa
Mac OapabaHa cemaparopa BiIHOCHO oOcCl oOepTaHHs — e. Y pe3yibTaTi
oOepTanHs Bajia 6apabaHa IPU TaKOMY KOHCTPYKTHBHOMY BHUKOHAHHI BUHHUKAE
CHUJIa, IKa HAMara€eThCs 31ITHYTH Ball OapabaHa.

BinmentpoBy cwminy iHepmii Oapabana cemaparopa, H, Bu3HauamTh 3a
dbopmyIoro

Fl=my o(e+f), (25.7)

ae m, —Maca OapabaHa cenaparopa, Kr;

e — EKCIICHTPHUCHUTET, 3MIIICHHS IIeHTpa Mac 0apabaHa BITHOCHO OCi
0o0epTaHHS, M;
f — cTpina mporuHy Bajia bapadaHa cemaparopa, M;

: -1
®» — KyTOBa IIBUJIKICTh Bajia OapabaHa, ¢ .
Ban Oapabana Mae TIpyXHI BJIACTUBOCTI, HaMarae€TbCcs BIJHOBUTHU
MOYaTKOBUM CTaH. BiTHOBIIOI0YY CHITYy BU3HAYAIOTh 32 (HOPMYIIOH0

Fg =Ky - f, (25.8)

ae K ;- — Koe(ILIEHT )KOPCTKOCTI Baja.
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Pucynok 25.8. Cxema cul, 1110 J110Th Ha BaJsl (BEpPETEHO) cenapaTopa
ab0 OYHMCHHKA

ITpupiBHIOIOUM CHIIM F, Ta Fg 1 pO3B’SA3yH04M PIBHSHHSA BIJHOCHO CTPUIX
MPOTUHY f , OTPUMYIOTh

Mg -€-o

f = : (25.9)

2

Akmo f - o, TO K -mg w® - 0. KpuTHuHy KyTOBY IIBHJKICTb
BaJia OapabaHa BU3HAYalOTh 3a (HOPMYJIOIO0

P L (25.10)

mg

PiBustaus (25.10) — e ymosa miynocmi eéepemena cenaparopa.
Crtpiny mporuHy Baja f IS TaKOro KOHCTPYKTHBHOTO BHUKOHAHHS

cenaparopa MO>KHa BU3HAUUTH 32 GOPMYJIOH0 (BIIOMOIO 3 TEOPil MPY>KHOCTI)

o P erd) (25.11)

3E'\JB

. . 2.

ne E — MOZyJIb IIPY>KHOCTI MaTepiaity Baja, H/M";
. 4
Jg — MOMEHT IHEpLIi ONEPEeYHOro NepeTUHY Bana OapadaHa cenaparopa, M .
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[lpuiimatoun F, =1 Ta BpaxoByKUYM, WO F, = F;, OTPUMYIOTh
3QJIEKHICTh JJI1 BHU3HAUEHHS KoOe(Qlll€eHTa KOPCTKOCTI Baja (BepeTeHa)
OapabaHa cernaparopa

K, -8 (25.12)

c?(c+1)

OTxe, KpUTUYHY KyTOBY IIBHJAKICTh Bayia (BepereHa) OapabaHa
cenaparopa 3 ypaxyBaHHIM 3aJiexkHOCTI (25.13) Bu3Ha4aroTh 3a GOpMyIIor0

o - |58 (25.13)

m g c?(c+1)

OcCK1JIbKY cemapaTop y OLIBIIOCT] BUIMAJIKIB MPAIIOE B J1alla30H1 KyTOBUX
IIBUJKOCTEH, OLIBIIUX 3a KPUTHUYHI, TO TPH KOHCTPYIOBAHHI HEOOXITHO
BpPaxoOBYBaTH MPOIEC MEPEXOAY Jiama3oHy KPUTUUHUX KYyTOBUX IIBUAKOCTEH
IpU PO3TOHI cemapaTopa J0 BCTAaHOBJICHOTO pexumy. ToMy BEpXHIO OMOpPY
OapabaHa BUTOTOBJISIOTH MPY>KHOIO, 3 aMOPTU3YIOUUMU €JIEMEHTAMHU.

CenapatopHi 0OapaOaHM MalOTh BEJIUMKI MOMEHTH 1HEpIi W YacTOTH
obepranHs. Tomy npu BUOOP1 €IEKTPOABUTYHA IPUBOJIA CEMapaTopa JOLUIBHO
BU3HAYATH TOTYXKHICTh, BT, I MYCKOBOTO pEXUMY, KOPUCTYIOUHCH
dbopmyIoro

S (25.14)

. : 2
ae J , — MacoBMI MOMEHT 1Heplii OapabaHa cenaparopa, KI'M';
tp — 4ac pO3TOHY CemapaTopa, 3aJIeXKUTh B1Jl 1Or0 KOHCTPYKIIII,
tp =150...300c.

bapaban cemaparopa Mae CKIaAHy T€OMETPUYHY (POpPMY, OCKITBKH I1e
HaOlp TapuIoK, SKi MOHTYIOTh y Kopmyci. [liicHWii MOMEHT iHepilii #oro
BU3HAYAIOTh HA O1pIsIpHOMY (IBOHUTKOBOMY) MIJBICI HA €KCTIEPUMEHTAIBHIN
ycraHoBui. Jlyii BU3HAYEHHS TEOPETMYHOIO MOMEHTY 1Hepuii OapabaHa
cenaparopa Horo CKJIagHy reOMEeTpUYHy (Iirypy MOKHa YMOBHO PO3IIJIMTH Ha
JBI TIPOCTI — MOPOKHUCTUM UWJIIHAP Ta 3pi3aHuil KOHyc. MomeHTH iHepIi
000X (iryp BU3HAYaIOTh OKPEMO 1 JOAAIOTh.
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26.1.
26.2.
26.3.
26.4.
26.5.

26.6.

Jleknia 26
MAHNIUHHAU TA OBJIAJIHAHHA JIJI51 BIBUAPCTBA

Oco01uBOCTI yTPUMaHHSA Ta IOAIBJII OBelb.

Bumoru g0 3a0ynoBu BiBuedepm.

TexHoJsorivne 00/1aJHAHHS BiBYapCbKUX (epM.

3aco0m MexaHi3anii 1yl CTPUKEHHA OBelb.

TexHoJ0TIYHNI PO3PAXYHOK CTPUTAJBHOI0 MYHKTY IJIsl
CTPUKEHHS OBeEllb.

Po3paxyHOK CTPUTrajbHOIO anapara JJsl CTPUKEeHHS OBellb.
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26.1. Oco01MBOCTI YTPMMAHHSA Ta IOAIBJII OBellb

BiByapcTBO € TpaaMIiiiHOIO Taidy33[0 TBAPUHHMIITBA, CIPSIMOBAHOIO Ha
BUPOOHUIITBO TaKMX OCHOBHUX BHIB MPOJYKIIi, K M'ICO, BOBHa, MOJIOKO 1
XYTpO.

IToka3HUK NPOAYKTHBHOCTI OBellb — HACTPUI BOBHU B YHCTOMY
BOJIOKHI, BUX1]] IKOTO ckiaaae 35...45% Bia Macu OpyAHOI HATypaJbHOI BOBHHU.
3aie’KHO BIJl TEXHOJIOTIYHMX BIJIACTUBOCTEM BOBHY MiJISITb HA OOHOPIOHY,
OTPUMAHY B1Jl TOHKOPYHHHUX 1 HalliBTOHKOPYHHUX OBELb, 1 HEOOHOPIOHY, SKY
JAI0Th BIBIlI TPYOOBOBHSHUX 1 HAMIBIPyOOBOBHSIHUX MOPI/I.

OcHOBHA fAKIiCTHL BOBHH — MIIHICTL BOJIOKHA. 3aJIE)KUTh BOHA BIJ
MOBHOIIIHHOCTI TO/TyBaHHS TBapHH.

['ogyBaTu ¥ yTpuMyBaTH OBEllb 3UMOIO Kpallle Ha BIIKPUTOMY TOBITpP1 ¥
TUIBKH 32 HECHPUSATIMBUX MOTOJHUX YMOB — y komapax. Cyxe cBiXe MOBITpA,
3HIDKEHA TeMIleparypa 1 COHSYHE OINPOMIHIOBAHHSA TOKPAIIyIOTh AamneTHT,
3J10pPOB’Sl 1 NPOAYKTUBHICTh TBAPHH.

JInsg  mnomnepemXkeHHs MPOCTYJIHHMX 3aXBOpPIOBaHb 0a3M  (BLOKPHUTI
MalJJaHYUKH) 3aCTUJIAI0Th CYIIIJIbHUM IIAPOM COJIOMH 1 3arOPOJIKYIOTh CTIHOIO
3aBBumku 1,5...2m. Ilix 4ac gomry i CHIry, a TakoX B CHJIbHI MOPO3HU OBEIIb
3araHsitoTh y BiBYapHi.

B niTHI# mepion A OBEIb OPraHi3OBYIOTH THUpJa MOOIU3Y MPUPOTHUX
abo mTyyHux nmacosuil. Y paionax Creny 1 Jlicocreny Tupia o0JaaHyOTh Ha
MIJBUILIEHUX, a B TIPCbKUX paiioHax Kapmnar — y 3aTUIIHUX MICLAX.

OcCHOBHMMH KOpMaMH JJI OBellb B 3UMOBUI TEpIOJ € CiHO, cooma,
CUNOC Ta KOHYKOPMU, a B JITHIN — mpaea npupooHux Ta wimyyHux nacosuuy,
3e1eHi KOpMU TIOJIbOBUX KYJIBTYDP T4 KOHIIKOPMH.

[Ipu Hectaui 3ele€HUX KOPMIB BIITKY OBEIb MiATOJOBYIOTH CHIIOCOM.
['py61 KOpMH 1 CHIIOC BIBISIM 3T0IOBYIOTH 3 fICEJI-TOAIBHMIb, SIK1 ITICIIS TOIBITI
OUHMILAIOTH BiJ] 3aTUIIKIB KOpMY. Oco0IMBO 11€ HEOOX1AHO POOUTH MPHU 3r0JI0-
BYBaHHI KOPMIB, SIKI IIBUAKO NCYHOTbCA (cuiioc, kKopeHemnoau). Konuenrpo-
BaH1 KOPMH 3r0JIOBYIOTh 3 PUILITAKIB 32 OJJMH pa3 — OMiBJIHI (ITiCIsl BOJOMOIO).

Jlns  opranizamii TpaBWIBHOI TOMIBIAI HEOOXITHO MaTH JIOCTAaTHIO
KUIBKICTh $ICEJI, PHINTaKiB, MUTIB. ®POHT TroaiBJi HA KOKHY TBApHHY
noBuHeH 0yTu He MeHIe 0,2M. CKymdeHICTh OIS TOAIBHHIH IPU3BOAUTE 10
HEJJOKOPMY CJI1a00pO3BUHEHUX TBapHH.

Bocenn oBenmp MmiArogoByIOTh CIHOM a00 CHJIOCOM, KOJHM BOHH HE
HAIMAIOThCS HAa TACOBUII, a TaKOXX 3 HACTaHHIM CUJBHUX PaHKOBUX
3aMOpO3KIB 4M OeneAl. Y Takux BHUIAJKax BpaHIli, NepeJ BUTOHOM Ha
nacoBulIIe, KOxHIM TBapuHi qaroTh 1o 0,4...0,5kr cina. [{lum camuMm noctynoBo
NEPEeBOASTh OBELb 3 MACOBUIIHOIO KOPMY Ha 3UMOBHM paiioH. Haiikparimii
aneTUT B OBElb OyBae BpaHlll. Tomy cOJOMYy Jal0Th NpH MEPIIid paHKOBIN
TOJ/1BIIl, CUJIOC — B CEPEJIUHI JHS MICTA ClHA.
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[Ipu pi3HUX BHAAX TOJIIBJII HA OJAHY TIOJIOBY 3a 00y 3rog0BYIOTh
IpUONM3HO TaKy KiJlbKicTh KOpMiB: cuiocy — 5...6kr, xomy — g0 10kr,
3eneHoi macu — 8...12kr, kopmoBoi nmatoku — 0,2...0,4kr, TpyOUX KOpMIB —
1,0...1,5kr, xonmentpoBanux — 0,2...0,3kr. Ilpu romiBial OBEIb BUKOPHUC-
TOBYIOTh aMiauHy BOAy, OikapOOHAT aMOHI10, aHTUOIOTUKH Ta 1HILI [TpenaparTH.

[loronis’a oBelb, NpHU3HAYEHE HA M ICO, CTaBIATh HAa HaryJ abo
BiAroaiBia0. J{ns 1pOro AOPOCIHMX OBELb MICIAS BECHSIHOTO CTPUIKEHHA, a
MOJIOJHSIK IIOTOYHOI'O POKY — MICIS BIAUTyYEHHSI (POPMYIOTh B OKpPEMi OTapu YU
TPYIH 1 IEPE BIATONIBICIO CTPUKYTh.

Haryn oBers mpoBaisTh Ha MACOBHIIN, a MPU CTIHIOBOMY ab0 CTiiIOBO-
MACOBUIIIHOMY YTPHUMaHH1 OpTraHi30BYIOTh BIATOIIBIIIO HA CHUJIOCI Ta KOMI.

Jlnst oTpuMaHHST BUCOKOSIKICHOT BOBHHM OBEILlb MOTPIOHO yTpPUMYyBaTH
IPOTSITOM POKY B CTaHl HE HUXKYE CEpPeAHBOI BrOJOBAHOCTI. 3 METOIO
3amo0iraHHsl 3aCMIY€HHIO BOBHHM POCIMHHUMM PEUITKaMH, IICKOM, MHJIOM
HEOOXI1JIHO pO3/1aBaTH KOPMHU B siciia ad0 MO THUPIY 32 BIACYTHOCTI OBELb 1
JOTYCKaTH 1X J0 sICeN, KOJW po3JaBaHHs KopMmiB 3akiHueHO. I[[o0 BoBHa He
3acMivyBaJlach per’ siXxaMu 1 KOBIJIOIO Ha MACOBHINAX, X Tpeba CKOITyBaTH.

3 ypaxyBaHHAM OCOOJMBOCTEH KOPMOBUPOOHHUIITBA 1 MPHUPOIHO-
KJIIMATHYHUX YMOB Yy BiBUApPCTBi 3aCTOCOBYIOTh 4 CHCTEMHM YTPUMAHHS
OBellb: MACOBHUIIHY, MACOBHUIIHO-CTIJIOBY, CTiHJIOBO-NIACOBHIIIHY Ta
cTiiiJIOBY. Y 30HI EKCTEHCHMBHOIO 3eMJepoOCTBa, A€ 0arato MpUPOIHUX
MaCOBUIL, BUKOPUCTOBYIOTh MACOBHUIIHY 1 MAaCOBUILIHO-CTIAJIOBY CHUCTEMH. Y
30H1 IHTEHCUBHOTO 3eMJIEpOOCTBA, JIe MACOBUII] MPAKTUYHO HEMAE, — CTIAIIOBO-
MACOBUIIHY 1 CTIHIOBY cucTeMu. [Ipu macoBUIIHIN CUCTEMI BECh PIYHHI 3amac
KOPMIB BIBIIl OTPUMYIOTh Ha TACOBHUINAX, MPU TMACOBUIIHO-CTIAIOBIA —
25...30% xopMiB BIBIIl CIOXHBAaIOTh NPH CTIHJIOBOMY yTpUMaHHI, WIpH
cTiiinoBo-macoBumHIM — 50% piuHOi MOTPEeOM y KOpMax BIBIIl CIOKHBAIOTH
IpU CTIAIOBOMY YyTpUMaHHI; TpPH CTIMIOBIM cHCTEMI — TOJIBIS OBElb
MPOTSITOM YChOT'O POKY 31MCHIOETHCA 3 TOAIBHUIIL HA TEPUTOPIT hepMu.

OBellb OHAKOBOI CTaTl, BIKY Ta KJIACHOCTI 00’ €QHYIOTh Yy TpYyIH, SKi
Ha3uBalOTh oTapamu. OTapu MOXYTh CKJaJaThcs 13 MaTok, OapaHis,
PEMOHTHOTO  MOJIOJHSIKA, TUIGMIHHUX OapaHiB, BIATOMIBEIBLHOTO  abo
HaryJbHOTO TOTOJIIB S, BallyXiB, a TaKOX BUOpaKyBaHUX MAaTOK, MPU3HAYEHUX
JUTsT OTPUMAHHS Kapakyipdl Ta Biaroxisii. Po3mipm orap 3ajexkats Bij
NPOAYKTUBHOCTI, CTATi Ta BIKY OBelb.

OcHOBHOIO BUPOOHHYOK OJMHUIICIO Yy BIBYAPCTBI € yabaHChka Opurana,
sKa OOCIIyrOBYy€ OTapu OBEIlb, II0 PO3MIIIYIOThCS Ha OAHIN depmi. Bucoka
e(EeKTUBHICTh JOCATAETHCS HA KOMIUIEKCHO MEXaHI30BaHUX BIBYAPCHKHUX
depmax. Y BupoOHHYld 30HI (epM po3MILLYIOTh OYAIBIl 1 CHOPYAM HJs
YTPUMaHHS TBAPUH, Yy M1JCOOHO-JONOMIXKHIM — MOOYTOB1 NPUMIIICHHS, ITyHKT
IITY4YHOTO OCIMEHIHHS, CKJIQJIChKI CIOpyAu 1 MalJaHuyuku. B okpemiii 30HI
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PO3MIIIYIOTh OO'€KTH CaHITApHO-BETEPUHAPHOI CIYKOU. YCl 30HU 3'€IHYIOTH
JOpOTaMU 3 TBEPJAMM MOKPUTTAM. [Ij1s MiABHUIIIEHHS] MPOAYKTHBHOCTI Tpalli Ta
3HMKEHHS COO01BapTOCTI OTPUMYBAHOI MPOAYKINi BUKOPUCTOBYIOTH 3acoOm M
oOmasHaHHSA 11 KOMIUIEKCHOI MEXaHi3alii TEeXHOJOTIYHHX IIPOIIECIiB
BUPOOHMIITBA M’sica 1 BOBHU. TepuTOpito epMu 3arOpoIKyOTh 1 00CaIKYIOTh
3eJICHUMU HACAIXKEHHSIMHU.

Mexanizaiiss poOIT y BIBYApPCTBI OXOIUIIOE TMPOIECH  3aroTiBil,
NPUTOTYBaHHS, TPAHCIIOPTYBaHHS Ta pO3JaBaHHSA KOPMIB, HamyBaHHS,
OYMINICHHSI MPUMIIIEHb BIJ THOI, KYIMaHHS 1 CTPW)KCHHS OBEIlb, NMPECyBaHHS
BOBHH, 320010 KapaKyJbChbKUX ATHST, OOPOOKHU IXHIX MIKYPOK TOIIIO.

JIna oopomvou 3 ekmonapazumamu ece noz2onig'a 1...2 pazu na pik
00p06.2AIOMb IHCEKMOAKAPUWUOHOI) PIOUHOIO.

JIist KynaHHS OBellb BUKOPUCTOBYIOTh ycTaHOBKY OKB. TexHosoriunmii
IpolleC CKJIAJAae€ThCsd 3 TaKUX OMepalliid: BHUITYCKaHHS OTapu OBEIb Y
NpuMaibHUM 1 KyNaJlbHUM 3aroHd, MOJaBaHHS OBEIb y BaHHY, 00poOka
(3aHypEeHHsI), BUIYCKaHHS OBEIlb 3 BaHHW, BUTPUMYBAHHS 1X y BIACTIHOMY
3aroHi Ta BUITYCKAaHHS 3 HBOTO.

Jl71st 0OpoOKHM CTPHIKEHMX OBELlb MPOTH €KTOIMAPA3UTIB BUKOPUCTOBYIOTh
YCTAHOBKY AYIIOBOTO THUITy. Llell TeXHONIOTIYHUM MpoleC CKIAAAEThCA 3 TaKUX
orepalliii: 3araHsHHS TPYIU OBElb y Kamepy, oOpooOka mpotsirom 30...60c
3rOpH 1 3HU3Y CTPYMEHSIMHU €MYJIbCii, BUITYCKAHHS TBAPWH, BUTPUMYBAHHS iX Y
BIJICTIHHOMY 3aroHi Ta BUIYCKAHHS 3 HbOTO.

CyyacHa TEXHOJIOTisI BIBYApPCTBA IPYHTYETHCS Ha BIPOBAIKEHHI
KOMILUIEKCHOI MexaHi3aIlli mpameMicTkux mporeciB. HeoOximHicTh MexaHizamii
BUPOOHUYHX MPOIIECIB y BIBUAPCTBI MpU3BEa 0 3MiH y CHCTEM1 IPUMIIIEHB Ta
oOnmagHaHHSA HJisg CTIJIOBOTO yTPUMAaHHS OBEIb, MOJEpHI3AIli JITHHOTO
yTpUMaHHS TBapUH 13 BUKOPUCTAHHSIM TMOCTIMHMX 1 MOOUIBHHX 3aropox,
aBTOHAITYBAJIOK Ta €JIEKTPOMACTYXIB.

26.2. Bumoru 10 3a0y10BH BiBlIedepm

3aIe)KHO BIJ MPHUPOJHO-EKOHOMIYHOI 30HHM Ta CTaHy KOPMOBOI 0Oasm
TEXHOJIOT1YHI BiBYAPCHKI KOMILIEKCH MOXYyTh Oytu Ha 2,5; 5; 10 1 15 Tuc.
oBels Ta 1H. HaliparionanpHimn po3Mipu BiBuedepm: s 30au CTemy — moHa
3000 romis, Jlicoctermy — 1500...3000 roniB, mus 3oHm Ilomices 1 3axigHUX
paiioniB — 500...700 roni. @epma Ha 5 THUC. OBEIb Mae TpU BIBYApHI AJiA
yTpUMaHHSA ¥ OKOTYy MaTOK, TpU — JUISI BUPOIIYBAaHHS MOJIOJHSKA, IYHKT
IITYYHOTO OCIMEHIHHS, BETepUHAPHUH ITyHKT, CXOBHIIA JIJIT KOPMIB, BAHHY TSI
KyINaHHS OBEllb, aBTOBArv, THOECXOBHUILE, Oy IMHOK BiBYApPiB Ta 1HIII CLIOPYAH.

BaxauBuM e1eMEHTOM TEXHOJIOTIYHOro OO0JagHaHHS IMPUMIIICHh 1 0a3
JUIS. OBEIb € 3aCTOCYBaHHSI MEPEHOCHUX ACpeB'sTHUX a00 METajJeBUX IUTIB Ta
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TOJIIBHUIIb, IO J1a€ MOXJIMBICTh €()EKTUBHO BUKOPHUCTOBYBATU MPUMIILICHHS U
MOO1IBHI 3aCO00M MexaHi3allii BIIMOBIIHO 10 BUPOOHUYOTO TMpoIiecy Ha (epmi.

HezanexxHo Biji CHCTEMH yTPUMaHHS TOTOJIB’S OBEIb PO3NOAUISIIOTh Ha
OoTapW 3a CTaTEBOBIKOBUMM O3HAKaMH: BIBIEMATKH, SPKH, BIATOJIBEIbHE
noroiiB’a. KiIbKICTh MAaTOK 1 IPOK TOHKOPYHHHMX 1 HalliBTOHKOPYHHHX MOP1J B
otapi — 700...800 rouis, rpy6oBoBHsiHUX TTOpia — 800...1000 roiB; BAIyIIKiB 1
BayXiB (opMyr0Th B KpynHiii otapu — Bi 1000 1o 1500 rois.

[Ipu OyxiBHMLTBI BiBHEQEpPM 1 MPUMILIEHb MOBUHHO OyTH 3a0e3reueHe
CTBOPEHHSI HEOOXITHMX 300BETEPUHAPHUX YMOB [JIsi TBapHWH, KOMILUIEKCHA
MeXaHi3allisi  BUPOOHWYMX  TPOIECIB,  MIABUINECHHS  E€KCIUTyaTalliiHUX
BJIACTUBOCTEH OY/TiBEIIb.

BiBuapcbka  ¢depma  (puc.26.1) € BUPOOHMUOIO  OJIMHHUIICIO
CLIBCHKOTOCTIOIAPCHKOTO MIAMPUEMCTBA. 3aJIeXKHO BiJl HAMPSMKY TOCIIOAapCTBA
(cewianizoBaHe ab0 HecHeliandi30BaHe) Ta NPUPOJHO-EKOHOMIYHUX YMOB
OyB HaOUIBIINK €KOHOMIYHHUM €(EeKT.

Hinsgaky s OymiBHUIITBA NpUMIIIEHb BiBledhepMu BUOMpaAIOTh Ha
CyXOMYy HE3aTOIUICHOMY MICIll 3 pIBHUM pelbedomM, T0OIM3Yy OCHOBHHUX
MaCOBMII 1 JKEpEJIa BOJIH.

Ipumimenust i cmopyau BiBYapcbKHX ¢epM 32 NPU3HAYEHHAM
NOILJIAIOTH HA TAKi BUIN:

- OyIiBiIl AJis1 yTpUMAaHHS OBEllb: BIBYApHI 3 TeIUIAKaMu, 0a3u abo 0a3u-
HaBiCH, 1[0 MPUMHUKAIOTH JI0 HUX;

- TOTIOMIKH1 TIPUMIIIEHHS 1 CIOPYJW: CTPUTAIbHI MYHKTH, BaHHU IS
KyIIaHHSI OBEIlb Ta 1H.;

- rocTioiapchki OyiBIi: HABICHM Ta Tapaxi ISl CUTbCHKOTOCMOAAPCHKOT
TeXHIKH, OyAiBI1 4711 poO0v0i Xya00H TOIIIO;

- IPUMIILIEHHS 1 CHOPYIU IJisi 30epiraHHs KOpMiB: HaBICH ISl TPyOux
KOpPMIB, CUJIOCHI TPaHIIIET, IIIONIAIKH;

- )KATJIOB1 ¥ KOMyHaJIbH1 IPUMILIEHHS: OyAMHKHU J1sl 4yabaHiB, OaHl Ta 1H.;

- CIIOPYH JIJIs1 BOJIOTIOCTaYaHHSI.

BiBuapsi Oyayrots npsmokyTHoi ['- Ta [1-moxiduoi hopm.

[lpuminieHHs AJis yTpUMaHHS OBEIb CIOPY/KYIOTH 13 3a/1i300€TOHHHUX
KapKaciB 1 3allOBHIOIOTh CTIHM MICIIEBUMH OyIiBEIbHUMHU MaTepiaiamMu
(cooMiT, caMaH TOINO), 3 HECyYMMH Kam’ STHUMH, UETJISHUMHU 1 OJOYHUMU
CTIHAMU 13 3aCTOCYBaHHSIM YHi(IKOBaHUX 30IpHUX 3a1300€TOHHUX BUPOOIB, a
TaKOX 13 MICIIEBUX MaTepiaiiB 1 BUPOOIB 13 HUX.

[TpumimnieHHs UIsI yTPUMaHHS OBEIlb HE OIMAJIIOIOTh, TEIUIOBHH PEXUM 1
BOJIOTICTh TOBITPS B HUX HE HOPMYIOTh, 33 BHHSATKOM TCIUISIKIB, JI€ I dYac
OKOTy MOBHHHA MIJITPUMYBaTUCA TemIieparypa He MeHine +8°C 1 He Ouiblie
+12°C npu BIAHOCH1MA BOJIOTOCTI OBITPs HE Oubiie 75%.
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Pucynox 26.1. I'eamian BiB4apchKoi (hepMu Ha 6 THC. TOMIB 13 3aKIHUCHUM

o0irom craja:
1 — BiBuapHs 171 okoty Ha 1000 marok; 2 — BiBuapHs Ha 1000 MaTok 3 srHATamMu; 3 — BiBYapHI Ha
1000 peMOHTHUX SIPOK; 4 — MYHKT IITYYHOTO OCIMEHIHHS; 5 — BETEpUHAPHUI CAaHIIPOITYCKHUK 13
OJIOKOM CITY)KOOBHUX TPUMIIIEHb Ta MPOXiAHOI0; 6 — CTOSIHKA HA 24 CUTBTOCTIMAIIINHU; 7 — CKIIa]l
KOHIIEHTPOBAaHUX KOPMIB Ta 3€pHa; 8 — KOPMOILIEX PO3CUITHOT KopMocyMillli Ha 50T 3a 3MiHY;
9 — cunococxosuie Ha 1500T; 10 — BeTmyHKT 31 craionapom Ha 30 miciip; 11 — 6a3za-po3ki;
12 — nesindexiiinuii 6ap’ep; 13 — aBToBaru; 14 — 3aropouxeHHs; 15 — MaligaH4IMK 11t 30€piraHHs
rpyoux KopMiB; 16 — MaiitaHUuK /U1 KOTEJIbHI
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Y nmpuMmilieHHsAX Uil YTPUMaHHA OBEllb MOCTIMHY TeMIlepaTypy
OIATPUMYIOTh  NPUILUIUBHO-BUTSKHOIO ~ BEHTWISIEID 3 MPUPOJHOIO
UPKYJIALIEI0 TOBITPs. [IpUTIIUB CBIXKOTO MOBITPS 31HCHIOETHCS Yepe3 BiKHA 3
NeperopokamMu, M0 BIIYMHSIOTHCS, a BUAAJICHHS 3a0pYJIHEHOTO IOBITPS —
yepe3 BUTSKHI KaHaM (200 II1axXTH), po3MiIIEH] B310BK KOHbKA MOKPIBIIL.

OCHOBHI CaHITAPHO-TIri€EHiYHI BHMOIM [0 PO3TAlIyBAHHA Ta
OyniBHUITBA BiBHEedepMm:

1. BiBuapcbki ¢epmu  posramoByroTh Ha Biacradi 200...300m  Bix
KUTJIOBUX 1 TOCTIOAAPCHKUX OYiBEIIb Ta MPOI3HUX MUIAXIB.

2. Bonori # HU3MHHI MICII, @ TAaKOXK TI, 1[0 3aJMBAIOTHCS BECHSIHUMH
BOJaMM 1 PO3TaIllOBaH1 IMOOJIM3Y CTaBKIB, 03€p Ta OOMIT, Juisi OyJIBHHIITBA
BiBIIe(hepM He TpUAaTHI.

3. Insg mMaTtok 1 MoJoAHsKa OynyloTh OKpeMi BIBYapHI, a Ha KPYIHUX
depmax CHOPYIKYIOTh TaKOX CIelialbHl Tersku miomeo Ha 25...30%
MOTOJIIB’S MATOK (IIJI1 TPOBEJACHHS OKOTIB) 1 MPUMIIICHHS ISl TUIEMIHHUX
OapaHiB 3 MyHKTOM IITYYHOI'O OCIMEHIHHS.

4. Ilpu BiBUapHsIX 00JamHyIOTHh BiAKpUTI 0a3u. Ilpu OyaiBHMITBI 6a3-
HaBICiB BPaxOBYIOTh TaKl HOPMH ILJIOIII MiAJIOTH HA OJHY TOJIOBY: JOPOCII BIBIIi
- O,5M2, MOJIOJHSK y BiIll 10 1 poky — 0,3...0,4M2. JlomoMiXHI TTPUMIIIICHHS
CHOPYKYIOTh  JJid  30epiraHHs  KOpPMIB,  IHBEHTapsi,  MPOBEICHHS
300BeTepuHApHOI poOoTM Ta OpuragHi OyauHku. Ha Bigmanenux ¢depmax
Oy1yIOTh KUTJIOBI Oy AMHKH J1JIsl 4YaOaHiB.

5. Bikna BiBYapeHb poOJSITH OJUHAPHUMHU HA BUCOTI 1,2M BiJ MiJJIOTH.
[Tmomy BiKOH BHM3HAYalOTh Yy CHIBBIIHOMICHH] 10 murontl migigorn 1:10...1:12.
BryTpimmHs BucoTa 0€3ropHIHUX MPUMIIICHh Yy BIBYApPHSIX MOBUHHA OyTH HE
MeHIe 1,2M 1Mo 30BHINIHIX CTIHKaX, a B MPUMINICHHSIX 3 TopuUileM (y TeTUISIKax)
— HE MEHIIIEe 2M J10 KOHCTPYKIIIH MEPEKPHUTTS, 10 BUCTYIAIOTh.

[ligmory y BiBUapHSAX HE HACTUJIAKOTh (yTpaMOOBaHUM TIpPYyHT), 3a
BUHITKOM ITyHKTY IITYYHOTO OCIMEHIHHSI, JIe BOHA IOBMHHA OyTH JepeB’sHa
a0o acdanpToBaHa.

6. Temmneparypa 1 BOJIOTICTh MOBITPsI y BIBYApHSIX MOBUHHI BiJAMOBIIATH
TaKUM HOpMaM: BIBYAPHI JJIS JTOPOCIHMX OBEIb 1 MOJOIHSK ITICIIS BiIOMBKH —
onTHMabHa TEMIIEpaTypa MoBIiTps Ha BiacTani 1M Bix mignoru +4°C, BigHOCHA
BoJioricTh — 70%; BiBUapHi AJIsI OKOTIB MAaTOK 1 TEIUISIKA — BiamoBigHo +8°C 1
70%.

7.Y BIBUAapHAX HEOOXIJHO O0O0JIaHYBAaTH BEHTUJALIIO 3 PO3PAXYHKY
O0OMIHY MOBITPSI HE MEHIIIE 25M° 3a roJIMHy Ha | TOJOBY JJisi JOPOCTUX OBEIIb 1
IOM3 — IJIs1 MOJIOJHSKA.

8. Po3mipu BiBUapeHb BH3HAYaIOTh, BUXOASYM 3 HOPM IUIOIII HA OJHY
roJyioBy (Tab:m. 26.1).
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Tabnuis 26.1
Hopmu ot BiB4apeHb Ha OJIHY TOJIOBY (MZ)

['pynu TBapun Ha toBapuux | Ha mieminHux
BiBIIEPpEepMax bepmax
) IPU YTPUMAHHI B

bapanu-tungHuky, pu yIp )

TPYIIOBUX KJTITKaX 1,5 2,0
pOOHHUKH, :
PEMOHTHI: TIpy YTPUMaHHL B

IHIMBIAYJIbBHUX KIITKaX 3,0 45
Bipnemarkn 3 TpU 3MIMOBOMY OKOTI 2,0 2,2
SATHATAMU:

IIPU BECHSIHOMY OKOTI 1,2 1,6
Spxu Ta MOJIOJHSIK Ha BUPOIIyBaHHI U 08 0.9

. . . ] )

BIATOJIBJI1 HA M’SICO

9. BiakpuTi 6a3u Ou1s BiBUapeHb OOJaJAHYIOTh, BUXOASIYM 3 HOPM ILIOIII
Ha 1 ronoBy (Tabu. 26.2).

Ta0musa 26.2
.o . 2
Hopmu 1o BigkpuToi 6a3u Ha 1 romoBy (M)
- [Ipu criiinoBo- [Ipn
IIpu criiimoBomy
['pynu TBapun . MaCOBUIITHOMY MACOBUIIIHOMY
yTpUMaHHI . )
yTpUMaHHI yTpUMaHHI
Jlopocii BiBIi 6...8 4...6 3...4
MonogHsak 4...6 3..4 2...3

10. Inst mpoimakTHYHOTO KymaHHS OBEIb Ha ¢epmax BIAMITOBYIOTH
nepecyBHi ab0 cTalioHapHl JIyIIOBI YCTAHOBKH, $KI PO3MIIIYIOTh 3
MiIBITPIHOTO OOKYy 1 HIKUe 10 penbedy BIJ OCHOBHHX BiBYAPCHKUX
MPUMIIICHB Ha BiAcTaHi He MeHIe S0M.

26.3. TexHoJiorivHe 00J1aJHAHHS BIBYAPCHKHUX (pepM

["amy3p BiBuapcTBa Aemio MoaiOHa 10 Taimy3i CKOTapCcTBa, TOMY B Hid
IIUPOKOTO 3aCTOCYBaHHS HAOyJIM Ti MAIIMHH, 0 BHKOPHUCTOBYIOTHCS TIPH
KOPMOTIPUTOTYBaHHI, pPO3JaBaHHI KOpPMIB, MPUOMpPaHHI THOIO Ha QdepMmax
BEJIMKOT pOraToi Xya00u.

JIo KOMIUIEKTIB TEXHOJOTIYHOTO OOJaHAaHHS JJid BiBYApPChKUX depM
BXOIITH TaKl MAIlIMHU 1 MEXAHI3MHU:
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Jlna nanyeamna meapun: aBTOHamyBajika mepecyBHa BVYO-3A-1,
KOMILJIEKT MyHKTY BOJIOHAIyBaHHS 3 eleKTporiairpiBanasaM Boau KBO-8A/S;
KBO-3/3M; aBtonamyBasika rpymnoBa ['AO-4A; aBToHallyBajgka TpynoBa 3
enexkrpomiairpisanasm AI1O-®-4,

/Jlna 30epizannsa, HABAHMANCYBAHHA, MPAHCHOPHMYBAHHA, HPULOMY-
B8AHHA KOPpMI6 ma Kopmocymiwiei: OyHkep aiis 30epiranis konikopmiB bCK-
10A; HaBanTaxyBay cyxux kopMiB 3CK-®-10A; pypaxup yHipikoBaHUHN IS
HaBaHTAXXCHHsS COJIOMHU Ta ciHa 13 ckupt @H-1,4; HaBaHTaXyBau-€KCKaBaTOP
[1E-0,8; HaBaHTaxxyBau cujiocy Ta ciHaxy 3 TpaHiied HazemHux [ICK-5A;
npobapka-noapiOHoBa4 pyJsioHIB 1 TiOKiB MPT-®-80; xoMruiekT oOiagHaHHS
KOpMoOIleXy  JUIsi ~ TNPUTrOTYBaHHS  KOPMIB;  MPUYIN-CAMOCKUI  JUIS
TpancnoptyBanHs kopmiB ['KB-887b.

Jlna pozoaeannsn kopmie i Kopmocymiuieii: po3aaBad-3MilryBad KOPMiB
npuuinauii  PCT-10; po3maBau  MoOinbHUI  yHiikoBanuii KTY-10A;
MajorabapuTHuUM po3aaBad rpyOMX KOpMIB y Komapax 1 Ha 0azax;
CaMOT'OJIIBHUII KOMOIHOBaHA JJIs1 OBEIIb.

/Jlna euoanenms  2HON:  HaBaHTaXyBad  (POHTAIBHO-TIEPEKUIHHIMI
[1dII-1,2; arperat Ayt BUgajaeHHs THOO 13 kormap 1 6a3 AHY-10.

Jlna 0oinna oeeyw: NoinbHA ycTaHOBKA JiJig oBellb Y J1O-®-12; ycraHoBKa
st poinHs oBenps Y JO-2-1; 3aropoxka enexktpuuHa nepeHocHa EITI2-2;
nepeHocHa 3aropoxa II1-150; cramionapua 3aropoxa ais oetb ECI2-5.

Jlna eupoutysannsa ma 6i0200ieni azuam: O6arapes KJIITKOBA JJISI ATHST
BK51-500; ycraHoBKa aJis IpUrOTyBaHHS 3aMIHHHMKA IUIbHOr0 Mojoka (3L[M)
Ta BunowBaHHd YBJSI-500; mnanyBanka s 3romoByBaHHS piakoro 31[M;
[IBSA-®-5-10; enexTpoobiaiHaHHs AJis MICIIEBOTO OOIrpiBaHHSI SITHSIT.

Jlna cmpuincenna oseys: arperat enexkrpoctpuranbHuii ECA-12/200A;
arperat enektpoctpuranbHuii ECA-6/200A; iHauBigyadbHUM arperaTr s
ctpuxeHHs oBellb ICA-1/200A; mammnka 1151 ctprkeHHst oBellb MCVY-200A;
anapar TOYWJIBHUM Uil 3aTouyBaHHs pizanbHux nap JAC-350; amapatu s
3aTo4yyBaHHS HOXIB 1 rpediHok mammnHOK A3-1, TA-1; nepeTBoproBau 4acToTu
CIEKTPOCTPYMY; pi3ajbHI TIApud JIO MAIIMHOK; KOMIUIEKT OOJIaHaHHS
ctpuransHoro 11exy KTO-24.

Oobnaonanna 0na NAKY8AHHA mMA GUZHAUEHHA AKOCMI 606HU:. TIPEC
TIAPaBIIYHANA [JI TPECyBaHHS 1 MAKyBaHHS BOBHM, Bard aBTOMATWYHI IS
3BaXyBaHHS BOBHH; TpaHcmoptep BoBHU TII-0,5A; enextporenbdep s
yKkiaagaHHs 1 HaBaHTaxkeHHs Kin BoBHU EIII-5; nmpec naGopatophuii st
BIJKUMY BoJIOTH 3 MUTOi BoBHM [1JI-®-10.

Oonaonannus 01a 0CiMEeHIHHA ma OOHIMYBAHHA MEAPUH: YCTAHOBKA IS
IMTY4YHOrO oOCiMeHiHHsA oBellb YMO-1; ycraHoBka njis OOHITYBaHHS OBEIlb
YBC-1.
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BoHiTyBaHHSI — KOMIUIEKCHE OI[IHIOBAHHS IJIEMIHHUX Ta IM1JIKOHTPOJIbHUX
TBapWH 3a IJIEMIHHUMH Ta MNPOJYKTUBHUMH SIKOCTSAMU 1 TUMOM. BOHITYIOTH
TBApUH 33 TIOXOJDKEHHSIM, TOPOAHICTIO, PO3BUTKOM, KOHCTUTYIIEIO Ta
EKCTEep €pOM, IPOJYKTUBHICTIO, BIITBOPIOBAIIBHUMHU SKOCTSMH 1 TTOTOMCTBOM.
OcHoBHe 3aBJaHHs1 OOHITYBaHHS — PO3/JICHHS BCIX TBApUH CTajJa Ha KaTeropii:
meMidHi (enita, I knac, II knac), ToBapHhi (3 kiac, 4 kiac), opax.

Oonaonannsa 0na 3006emepuHapHoi 00pooOKu o6eus: yCTAHOBKA TyIIOBA
JUIsl TIPOBEJICHHSI CaHITapHO-BETEPUHAPHOI OOpOOKH OBEllb; YCTAHOBKA IS
00pi3yBaHHS PaTHIIb.

Jlooamkoee o001a0HAHHA O1A  YMPUMAHHA  06eyb. TONIBHUIIA
xoMO1HOBaHa KKO-2; roxiBauig aiHiiiHa KM®-07.02.

26.4. 3aco0m MexaHi3anii 1yl CTPUKKH OBellb

HaiirosioBHimi TeXHOJIOTiYHI mpomecM BUPOOHUIITBA MPOAYKIIIT
BIBUAPCTBA, BIAMIHHI BIJ I1HIIMX HANpsIMKIB TBApPUHHULTBA, — CTPHKEHHS
oBellb 1 MePBUHHA 00PO0OKa BOBHU.

CTpuxeHHSI OBEllb € OJHIEI0 3 BAXJIMBUX 1 TPYJAOMICTKUX poOiT. BoHa
MIPOBOJAUTHCS B MEBHI TEPMIHU 1 TMTOBUHHA OYTH IOBHOIO, O€3 MOIIKOMKCHHS
IIKipH BIBIN 1 0e3 mifciuku BOBHHM. HaBiTh q00Opa 3a SKICTIO BOHA MOXE CTaTH
OpakoM MpU HEBMIJIOMY CTPUKEHHI.

CTprXeHHS OBEIlb MPOBOAATH y TAKOMY IOPSIKY: OBEIb 3 TOHKOKO 1
HaIIBTOHKOI BOBHOIO CTPHXKYTh 0OUH pa3 Ha pik (HaBecH1); rpyOOBOBHSIHUX 1
HaIIBrpyOOBOBHSHUX JIOPOCTUX OBEIb CTPUXKYTh 06iui Ha pik (HaBeCHI U
BOCEHH), a B Tipchkux paiioHax Kapmar — odun pa3 (naBecui). ToHkopyHHI
BIBIIl BCIX MOPiA 1 MOMICEeH Aat0Th BOBHY MPHU PIYHOMY ii pOCTI JOBKUHOIO BiJ 5
1o 10cM, 1 BoHa MOke OyTH BHUKOpPHCTaHa il BUPOOHHUIITBA BHUCOKOSKICHOT
TkaHWHU. HamiBTOHKOPYHHI BIBIIl JalOTh JOBITY BOBHY — BiJl 7 10 15...18cMm 1
HaBITh OlbIIIE, OJIHAK JIBOPA30BA CTPUIKKA IX MPOTITOM POKY 3a00POHSIETHCA.

MoslogHSIK TOHKOPYHHUX 1 HAMiBTOHKOPYHHHUX OBEIlb BECHSHUX OKOTIB
CTPWXKYTh HABECHI HACTYITHOTO POKY, KOJU BOBHA JOCSTa€ PIYHOTO POCTY;
ATHAT 3UMOBUX OKOTIB Ha TOBApHUX (hepMax CTPIXKYTh y 6...7-MICIIHOMY BIIIl,
KOJIM BOBHA JJOCSTA€ HE MEHIIIE SCM.

Mosnogasik TpyOOBOBHSHHMX 1 HAMIBIPyOOBOBHSHHMX OBEIh TEPIIANA a3
CTPYIKYTh BOCEHU — B PIK HAPOKEHHSI.

BecHsiHe CTpWKEHHS OBEIb MPOBOJATH 3 HACTaHHSAM CTIHKOI Terwioi
NOTOAW JO JIMHSHHSA TPyOOBOBHSHUX OBEIb Ta KOJW B PYHI TOHKOPYHHHX 1
HaAIlIBTOHKOPYHHUX OBEI[b HAarpOMaJHUThCS JOCTATHS KUIBKICTH JKHPOIIOTY,
BHACTIZIOK YOTO BOBHA CTa€ M SKOIO, €JIACTUYHOIO 1 J0Ope CTpMXKeTbes. Y
MIBJACHHUX OO0JACTAX OBEIb CTPYXKYTh MPUOIU3HO 3 5 TpaBHA A0 5 YEPBHS; B
miBHIYHUX — 3 10 TpaBHs 10 10 yepBHS.
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OcCiHHE CTPUKEHHS, K MPABUJIO, 3aKIHUYETHCS HE Mi3HIIIE BEPECHS, KOJIU
ATHSTA BIJJIyY€HI BIJ BIBIIEMATOK. Y TOCIIOJApCTBaX 3 IMOTOMIB’AM 110 4 THC.
TOJIIB CTPWKCHHS Mae TpuBaTH He Oinbie 10 1mHIB, a B rocrojapcTBax 3
[IOrOJIIB’ IM TTI0HAJ 4 THUC. TOJIIB — He OutbIte 20 JTHIB.

CTpu:KeHHI oOBellb — € OCHOBHOIO 1 JIOCTaTHBO TPYIOMICTKOIO
onepauieto. IIpu poOOTI BpyyHY HOKULISIMU AOCBIAYEHHM CTpUraib MOXE
sictpurtd g0 15...20 oBeinp, a npu MamMHHIA cTpukKii — 10 60 oBelb 3a
poOounii neHb. HacTpur cupoi BOBHU BiJl TOHKOPYHHUX OBELIb MOXE J10CATaTH
4xr 1 HaBiTh Buie. [Ipu pydyHOMY CTpHKEHHI OJHIET BIBII 3 HACTPUTOM
3...3,5kr BoBHM cTpurajib BuTpadae 20...25xB 1 poouth no 100 3aruckiB
PYYHHX HOXHIIb. MalllMHHE CTPYOKCHHS 3a0e3Ieuye HIDKYHMM 1 PIBHIIIUN 3pi3
BOBHHM, IO 30uIblIye ii HacTpur Ha 5...7% 1 TWiABUINYE SKICTh BOJOKHA
BHACJI1I0K 301IBIIEHHS MOT0 JOBKHUHU.

MexaHizalis npoLecy CTPKEHHsS OBELb MMIBHUILYE MPOMYKTUBHICTh Ipalll B
3..5 pa3iB, CyTT€BO NOKpallly€é YMOBH IIpalll, 3a PAaxXyHOK HHU3BKOIO 3pi3y 1
3MEHILIEHHSI CIYKH MIIBUILYE SIKICTh BOBHU, Ha &...13% 30U1bIIYyETHCS ii HACTPUT.

MexaHnizaiisi CTpMIXKEHHS OBEIb Cepell pI3HUX BHAIB poOIT Ha
TBApUHHUIILKUX (hepMax 3aiiMae mepiie micie 1 ctaHoBUTh 90%.

CripoOu MexaHi3yBaTH TPOIIEC CTPIPKEHHS OBEIb BITHOCATH 10 KiHIs XIX
cromtra. [lepury crpuraneHy mammbky y 1887 pori po3poOuB ipiiaHelb
@.1. Boscenei.

[lepmia BITUM3HSIHA €JIEKTPOMEXaHIUHAa CTpurajbHa wmammHka CM 3
IMPUHOIO 3axBary 57,6MM ctBOopeHa y 1934 pomi. Ha ocHOBi Hel po3po0OieHa
YAOCKOHAJICHA MIMPOKO3axBaTHA cTpurajgbHa Mammaka [113M 3 mmpuHoro 3axBaty
76,8MM. Ha 6a3i ii y 1960 porti Oyna cipoektoBana mauiurnka MCO-77 3 npusooom
6i0 mpughazno2o0 aAcUHXPOHHO20 eeKmMPOOBUIYHA 3a OONOMOZ0I0 2HYYKO20 64/1d.
[liznime Oyma po3polneHa dockonaniwia cmpuzcanvha mawunka MCY-200 3
0e3nocepeOHim  npueooOM  6i0  6MOHMOBAHO20  BUCOKOYACHIOMIHO20
AcuHXpoHHo20 eekmpoosuzyna. ITlepeBaru: peakTMBHMN MOMEHT TIpMBOAA HE
TIepEeIacThCsl HA PYKY CTpUTAIS, 3a0€3MEUyeThCsl Kpalla MaHEeBPEHICTh, MEHINA
METAJIOMICTKICTh 1 Kpaina Oe3rneka mpaiii. Hemostik — 3a paxyHOK BHUCOKOI 4aCTOTH
00epTaHHs pOTOpa €JIEKTPOABUTYHA 1 3HAYHOIO MOMEHTY MOTo 1HEpIlii BUHUKAIOTh
ripockomiyHi cuiM, sKi MOTPeOyIOTh TPUKIATAHHS JIOJATKOBUX 3yCWIIb TIPU
MaHEBPEHOCT] MAIITMHKH 11T YaC CTPYKEHHSI.

Mammunka gis ctpukeHHs oellb MCVY-200 ckiiamaeTbes 31 CTpUTAIBHOT
TOJIOBKH 1 €JICKTPOJABUTYHA 31 IIHYPOM JKHBJICHHS 1 BUMHUKadeM. CTpuraibHa
rojIOBKA Ma€ KOPITyC, MeEXaHi3M TepelaBaHHs KpPYTHOTO MOMEHTY BiJ
CJIEKTPOJIBUTYHA JO POOOYMX OpraHiB pPi3aJbHOTO armapara ¥ TIepeTBOPCHHS
00epTOBOTO PYXy BEAYy4YOro Baja Yy KOJUBAJIBLHUMA pPyX HOXa pi3aJbHOTO
arapara, IpUTUCKHUH 1 pi3aJIbHUN MEXaH13MH.
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Enexrponsuryn  crpuranpHoi  mamumuHku  MCVY-200  tpudaszaui,
ACHHXPOHHUH 13 KOPOTKO3aMKHEHUM pOoTOpoM. Ha mpoTuiexHoMy KiHIII Bajia
poTOpa €JNEKTPOJBUTYHA BCTAHOBJICHO JBOJIONATEBUM BEHTHIATOP IS
OXOJIOJDKCHHS €JIeKTPOIBUTYHA i 9ac poOoTu. [IoTy»KHICTh €1eKTpOIBUTYHA
— 115BTt, Hanpyra — 36B, yacrora — 2001 1.

3arouyBanbHi anapatu JJAC-350 1 TA-1 npusHaueHi 11 3aroCTPIOBaHHS
pi3aibHUX map (HLDK 1 TpeblHKa) MAaIIMHOK JJId CTPHKEHHS oBelb. Ha
3arouyBanbHOMY amnapati JJAC-350, okpiM 3arocTproBaHHSl pi3ajbHUX IIap,
IPOBOAATH NMPOTOUYBAHHS 1 HAP13yBaHHS JUCKIB.

Enextpoctpuransuuii  arperar  ECA-12/200A  npuszHaueHuit  ajis
CTPIDKCHHS. OBEIb yCiX MOpiA. MOro BHKOPUCTOBYIOTh I OONaZHAHHS
CTaIllOHAPHUX, MEPECYBHUX 1 TUMYACOBUX CTPUTAIBHUX MYHKTIB Ha 12
poOounx wMicub. BiH cknamaerbcs 13 12 pobounmx 1 OJHIED pe3epBHOI
ctpuranbHux MammHok MCVY-200, nepeTBoproBaua yactotu crpymy [MUCD-4-
200-36, 24 raxiB Ta 3aTouyBasibHOro arperata TA-1. CTpurajibHi MalIMHKH
BMHKAIOThCS KOXKHa okpemuMm mnyckadeMm. JKuBnenns ECA-12/200A
3a0e3neuyeTbes Bl Mepexi TpudazHoOro cTpyMy. 3 arperatom MpaioTs 12
CTpUTajiB, HaJaA4MK 1 3aTOUyBAIbHUK.

EnexTpocTpuranbHi arperaTd Mpaifol0Th BiJl MEPEXl 3MIHHOTO CTPyMY
Harpyroto 220/380B, mocTiitHOT eleKTpoMepexi, 1 BiJl MaTUBO €IECKTPUUYHOTO
arperata Ab-4-T/400, o nmpaiftoe Bil JBUTyHA BHYTPIIIHBOTO 3ropsiHHs Y J[-2.

EnexTpocTpurajibHi arperatu nojijsitoTh 3a:

- YaCTOTOK CTPyMy — Ha eucokouacmomnui (200, 400I'n) 1 36uuainoi
yacmomu (50I'n);

- Hanpyrow — Hebe3neuni (220, 380B) 1 enexkmpoobezneuni (36B);

- CUCTEMOI0 eJIEKTPONPHBOJA CTPUTAJbHUX MAIIMHOK — 3 HPUBOOOM
8i0 niOBICHO20 e/leKMpPoOsuUzyHa uepe3 ZHYUKUil abdo0 KoJjliHuacmuil eai, 3
nPUBOOOM 8i0 e1eKMPOOBUZYHA, 60Y008AHO20 8 DYKOAMKY MAUWUHKU.

JInst  CTpUKEHHS OBELb CTBOPIOIOTH  CIEIiajibHI  CTPUTAJbHI ITyHKTH,
o0y1agHaHI BIAIIOBIAHUMH KOMILIEKTaMH 00J1agHaHHs. JI0 OCHOBHOTO 00J1aTHAHHS
Bxoaath crpuraibHi arperatn (ECA-1]], ECA-12I', ECA-67200, ECA-12/200),
CTeJaX1 JUIsl PO3MILIEHHS OBEIb i1 YaC CTPYKEHHSI, CTOJM JIJIsl COPTYBaHHSI BOBHH,
mpecw JUIA il TIAKyBaHHS, BEPCTATH UL 3arOCTPIOBAHHS Ppi3ajbHUX Tap
ctpuransbaux mMamuHoK (JJAC-350, TA-1), 6moku-nieperBoproBaui (C-572A, H3-
9401), enextpocranitii (Ab-4T-400) Ta iHI1e HOMIOMIXKHE O0JagHAHHS (YCTaHOBKA
VTSI TIOJIJABAHHS CTPUTaJIsiM OBELb Y 3B'SI3aHOMY BUTJISIAN).

KoMmriekT oOiiagHaHHS CTPUTANBHOTO IMYHKTY Ha 24 poOounx Micis
pPO3TalIOBYIOTh B YHIBEpCalbHOMY TiepeHocHOMY VYKpuTTi YVYII-500 (Ha
BIJIFIHHUX MAacOBUIAX), Y TUIIOBOMY CTPUTAIbHOMY MyHKT1 a00 B MPUMIIICHHI
BIBYAPCHKOI (pepMU, sika Ma€e MUPUHY HEe MeHIIe 12M, qoBxkuHy — 40 1 BUCOTY
2M. Po6oui micisl CTpUTalliB PO3MIIILYIOTh Y JIBa PSIU.
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3aneHO BiJI CUCTEMHU YTPUMAaHHS OBEIlb, BEJIMYMHU MOTOJIB S, MiCIs U
4yacy MPOBEACHHS CTPUKCHHS CTPUTAJIbHI MYHKTH OyBaKOTh TAKHX THIIIB:

- JKpynHeni cmayionapui Ha 24 MalIMHKW, iX BJIAIITOBYIOTh Y
CHeHiaJIbHUX TTPUMIIICHHSX;

- cmayionapni Ha 12...24 MalmmMHKY, iX BJIAIITOBYIOTh Ha 0a3l TUIOBUX
KoLIap;

- nepecygni a00 BUHOCHI Ha 12...24 MalIHKY.

VYKpyIHEH1 CTPUTaJIbHI MyHKTH 00JIaJHYIOTh Ha CKOTONPOTIHHUX Tpacax,
SKIIO Yac CTPHKEHHS CHIBHAJa€ 3 YaCOM MEPETOHy XyA00M Ha JIITHI MaCOBUIIIA.
[x mpomyckna cmpomoxnicts 1200...1500 ronie 3a 3miny (a6o 30...35 Tuc.
T'OJIIB 32 MEP10JT CTPHUIKESHHS).

Y wMmipy 3aBepuieHHsA CTprkeHHS KokHa oTapa (800...1200 romis)
MPOXOAUTh MPOQPUIAKTUYHE KyMNaHHS, IICIAsS YOro il HampaBsiOTh 110
B1JIBEJICHIM Tpaci Ha JIITHI MaCOBUIIIA.

CrpuraibHUil IeX Ma€ TPU OCHOBHI BUPOOHMYI JIIJITHKU 1 TOOYTOBY 30HY
00cIyroByouoro nepconany. Ilepiioro € ainsiHKa CTpUAKEHHS, /1€ pO3TalllOBaHI
3aropoka Jjisi TOJaBaHHA OBEIb Ha CTPUIXKEHHSA, OLApPKHU, poOOUl MicCIst
CTpUTajiB 1 TPAHCIIOPTEP BOBHU; APYTOI0 — JIJSHKA OOJIKY, KIacCUpyBaHHS i
IepecyBaHHs PyH BOBHH, IO BKJIOYAaE poOodYe Miclie Baraps-oOJiKOBIIS,
KJIAaCUPYBaJIbHUN CTLT W OOKCH Uil KJIAaCMPOBAHOI BOBHM, MaWJaHYUK IS
CKJIaJyBaHHS Kill BOBHU 3 PO3MIIICHUMHU Ha HIM MpecoMm, Baramu i podouum
MICIIEM MapKipyBaJbHUKA-OOJIKOBIISl TOTOBUX KiIl. Y CepeHli 4acTUHI 1eXy
po3TamioBaHa TpeTS — JAUISHKAa TEXHIYHOTO OOCIYyroByBaHHS MaIllMH, 3
poOoYMM MiCIIEM 3aTOUyBallbHUKA pi3aibHUX map 3 gAoBogounum JJAC-350 1
tounmiabHUM TA-1 arperaramm, xommuiekT KB3-1 momomixkHoro oOiagHaHHS
IUTS 3aTOYYBaHHS Pi3aIbHUX Tap, poOoUYe MICIe CIIocapsi-HaIaroKyBaIbHUKA.
3a Ookcamu Jis KJIaCHMPyBaHHS BOBHHM pO3MIIIEHA Jiaboparopis Jyis
OLIIHIOBAHHS SIKOCT1 BOBHH.

Knacupysanna — 1e BITHECEHHS BOBHU IUIMMHM pPYHaMH /10 TEBHUX
KJIAC1B 3T1IHO 31 BCTAHOBJICHUMHU CTaHJapTaMH.

VY MexaHi30BaHIM TEXHOJOTIl CTPUKEHHSI OBElLb PO3PI3HAIOTH 3BHYAWHMI 1
MOTOKOBUI (KOHBEEPHUIT) METOIH.

[Tpu 3BMUaliHOMY CTIOCO01 CTPIKEHHS CTPUTANIh 3ICTPUTae PyHO 3 YCi€i BiBIIl,
a MpU TMOTOKOBOMY KOHBEEPHOMY KOXKEH CTpPUTaIb 3ICTPUTae€ BOBHY 3 OKPEMOI
JIJISTHKA Tij1a BIBII, IO TIIBUIILY€ MPOAYKTUBHICTH MPAIll CTPUTATIB 1 3HIKY€E BUMOTH
70 X kBasmpikarrii.

TexHoOTIYHUIT TpoLec CTPUKEHHS Mae€ Taki omepamii. OBselb
BIIYCKalOTh Yy TPYNOBI OIAPKH, TOJAIOTh HAa HACTUJI IS CTPHXKCHHS.
[TizcTprkeHy TBapuHYy HAIPaBJISIOTh B 1HIWBITyaIbHUN KOHTPOJIBHUN OIAPOK,
a TIOTIM BUITYCKalOTh y 3araJIbHHI 3ariH.
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PyHO BOBHU 0XailHO 3ropTaroTh, YKIIaJal0Th HA TPAHCIIOPTEP 1 MOAAIOTH Y
BIIIUVICHHS KJACHPyBaHHS, [I€ PO3BINIYIOTh, KJIACHPYIOTh, BH3HAYAIOTH
BIJICOTOK BHUXOJYy 1 YKJIaJIlalOTh B OOKcHM ab0 y BI3KU. Y MIpy HaKOMUYCHHS
OJTHOTHIHOI BOBHM 1 NIPECyIOTh Yy IIaKd, MapKylTh 1 BUINPaBIAIOTH Ha
THMYacoBe 30epiraHHs, a NOoTiM — Ha paOpUKy MEPBUHHOI 0OPOOKHU.

Ha nanuit yac po3po0sisitoTh 6ioxiMiuHKM criocid 3HATTS pyHa. CyTh Horo B
TOMy, II0 B TUIO TBAPUHU BBOJAATH XIMIUHI THpenapaTd, $KI THUMYacOBO
CIIOBUIBHIOIOTh PICT KJITHH Y TOJIBKax BOJIOCCS, B PE3YJIbTATI YOrO HAa HBOMY
YTBOPIOETHCS KUIbIIEBE TMOTOHILCHHS, K€ JO03BOJISIE 3HSATH PYHO BpY4HY abo 3a
JIOTIOMOT'OF0 MEXAHIYHUX 3aCO0IB.

26.5. TexHOJIOTIYHUIT PO3PAXYHOK CTPUTAJIBHOIO IYHKTY JAJIs1
CTPHKEHHS OBellb
Po3mip cTpUragbHOro NYHKTY BHM3HA4alOTh KUIBKICTIO 0O0JIaJHAHUX
po0OOYMX MiCIlh, TOOTO BCTAHOBJICHUX CTPUTATHHUX MAIIUHOK.
[ToTyHICTb YHKTY N o1p , KBT, BU3HAYAIOTh 33 (OPMYJIOO

m

N = , (26.1)

Qcrp " Terp

€ m — KUIBKICTh TBApHH, IO MiJISATaIOTh CTPHKCHHIO;
Qcrp — CEpeHiil 3MIHHMN BUPOOITOK CTpUralis, TOJIB;
Terp  — TPHUBAIICTh OAHIEI KOMIIAHIT CTPHXKEHHS IPU OJHO3MIHHIN poOOTI
MyHKTY, JTHIB.
IIpoaykTuBHiCTL cTpUrajasi, ado MHOro roAMHHUN HApPOOITOK, Q. ,
roji/Toll, TpHU IHAMBIAyaJbHOMY CHOCO0I CTPIKEHHS pO3PaxOBYIOTH 3a
dopmynoro (3armpornonyBas B.I. Kpuchiok)

3600 -7p x “M3m Mg PV
o S , (26.2)
B

1€ 7p x — KOE(ILIEHT, AKUI BpaXOBY€ BUTPATU 4acy Ha poOOYl MPOXoau
MAaIlIMHKOK, BU3HAYAIOTh MOro TaK:

np.x =tp.x /tq.P ,

ae tp yw — 4ac poOOUYUX MPOXOMIB, TOJ;
ty p — 4ac YUCTOI pOOOTH, TOL;
n3y — KOEQIUIEHT BUKOPUCTAHHSA 4acy 3MIHHM, BU3HAYAIOTh
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N3m =ty p /t3.M ,

1€ t,,, — TPHUBAIICTh 3MIHH, I'O;
ng — KOE(DILIEHT, AKUI BpaXOBY€ BUKOPUCTAHHS KOHCTPYKTHBHOI
HIMPUHU 3aXBaTy HOXa, BU3HAYAIOTh

B sz/b’

7€ b — KOHCTPYKTHBHA IIUPHUHA HOXKA, M;
bp — po0Ooda mMpHUHA 3aXBaTy pPi3aJIbHOIO anapara, M;

Vy — HIBUIAKICTb NEPEMIIIECHHS MAIMHKU, M/C;
Sg — ILIOLIA IIOBEPXHI BIBI, IKYy OOCTPUTAIOTh, M,
[Ipu cTprkeHHI OBEIlb MOTOKOBUM METOJAOM TOJUHHY MPOAYKTHBHICTD,
Q ; , TOJI/TOZ1, BU3HAYAIOTH 3a (HOPMYJIOIO

3600 n3m "o Mpp Me Vwm cep
o= S . (26.3)
0

1€ 7t o — KOeQILIEHT, 10 BPaXOBY€ MOPOY OBELlb, CTAH BOBHSHOI'O IIOKPOBY 1
CTYNIHb 3aCMIY€HOCTI PyHa, 7 ;; , = 0,26 — 0,42 IPU BUKOPUCTaHHI
KapycCeJbHOI yCTaHOBKM 1 7 ; , = 0,47 — 0,5 IIPU BUKOPUCTAHHI
BEpCTATiB-BI3KIB;

7 gp — YMCIIO MPUIOMIB 3HATTS BOBHSHOI'O IOKPUBY 3 OJHI€T BIBII],
nnop = 4

Vi cep — CEpenHS IBUAKICTb NEPEMIIIEHHS MAIMHKH, SIKY JOCSATal0Th

CTpHraji B MOTOKOBIN JIiHIi, M/C.

26.6. Po3paxyHOK CTPUTraJIbHOIO ANIAPATA ISl CTPUIKEHHS OBellb

[IpuHIIMIT pOOOTH Pi3aJILHOTO arapara CTPUTAIBHOT MAIIMHKKA TOAIOHUMN
70 POOOTH CErMEHTHO-TIAJBIIEBOIO amapara »XaTKH, TEOPII0 SIKOTO pPO3pOOUB
akagemik B.II. I'opsukin, a motim mgompairroBanu akageMiku 1.dD. BacuimeHko,
A.H. Kaprienko Ta iHmn BueHi. OOTpyHTyBaHHIO KOHCTPYKTHMBHUX Ta
KIHEMaTUYHUX T[MapaMeTPIB CTPUTAIHHOTO amapara MPUCBSIYCHO POOOTH
B.A. 3s6n0Ba, I1.JI. [Tono3osa, H./I. IIpytkoBa, K.A. Meci, I1.B. I'ynsHacekoro,
B.H. Kpucroka Ta iHIIUX JOCIITHUKIB.
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PoGounM opranom, mo 3a0e3nedye 3pi3yBaHHS BOBHHU, € Ppi3ajbHa
napa, sika 3pi3ye€ BOBHY 3a paxyHOK CTBOPEHHS B HiMl T'paHUYHUX JOTUYHUX
HarpykXeHb. Pi3aHHsi Big0yBaeTbhcsi 3a THIIOM HOXHUIb. Pi3aipHa mapa
(puc. 26.2) ckiamaeTbCcs 3 HOXKA 1 TpeOIHKH, SKI IIIJIBHO MNPWIATAIOTh MIXK
coOoro. Hix 1 rpe0iHka MaroTh 3yO11l 3 IEBHUM KPOKOM.

[ o

Pucynok 26.2. Cxema CTpUTraJIbHOT MAlIMHKMU:
1 — Hixk; 2 — rpebinka; 3 — IBOIJICYOBHI BaX1Ib; 4 — onopa; 5 — na3; 6 — KyJTbKOBHUH NaJeIlb;
7 — eKCIIeHTpUK; § — BaJ MPUBOIA

SIkicHe 3pi3yBaHHS BOBHM 3a0€3MEUY€THCS MPH CIIBBIAHOIIEHHI X0y
HOoYica, KPOKie 3y0uie Hodica 1 2pediHKu

ny =ty =3t,, (26.4)

A€ t,, 1t, — KpOKH 3yOLIB HOa 1 rpeOIHKU BIIOBIIHO, M, t, = 6,4 MM;
ny — X1 HOXa.

Jlnst 3a1dCHEHHsT Tpoliecy pi3aHHs HEOOXITHO 3a0e3Me4YUTH 3BOPOTHO-
NOCTyNajbHE TEPEMINICHHS HOXa  BIJHOCHO TPpeOiHKHU, CIPSIMOBaHE
NEePHEHIUKYJSIPHO J0 TOCTYHaJIbHOTO TMEPEMINIEHHsS pI3aIbHOI Mapu Y
HaIPsMKY 31CTPUTaHHS BOBHU.
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3BOPOTHO-TIOCTYNAJIBHUNA PyX HOXa 3a0e3MeuyeThCs JIBOIJICYOBUM
BakesneM (puc. 26.3), SKuUW TPUBOJUTHCS B KOJMBHUM PyX EKCICHTPUKOM.
OcranHiii TIEpeTBOPIOE O00EPTOBHM pPyX MPHUBOJHOIO Baja B KOJUBHHM
IBOIUIEYOBOrO Bakensa. [locTymanbHUM pyx pi3aibHOI mapu 3a0e3MeuyeThes
MEePEMIIIEHHSIM MAIIMHKA CTPUTAJIEM.

CrpurasibHUil anapar NepreHIuKyJIIpHUNA MPUBOJHINA YAaCTUHI, HOTO HIXK
3MIMCHIOE HABKOJO HEPYXOMOi OMNOpU OOEpPTOBO-KOJMBAIBHUI PyX, SKUAN
3a/1a€ThCSI KPUBOIIUIHO-KYJIICHUM MEXAHI3MOM 13 €KCLIEHTPUKOM 1 BaXKeJIeM.
OOepranbHUil PyX KPHUBOILIWIIA TIEPEAAETHCS YEpe3 POJHUK, SKUH BIIBHO
NEPEMIIIY€EThCSI BEPTUKAIBHUM T[a30M Baxkess. 3a OAMH 00epT KPHUBOIIMIMA
Ba)KUIb 3[1MCHIOE IIOBHE KOJMBAHHS, a HK — OJUH ITOJBIHHUN X1]I.

[/?5

Pucynok 26.3. Po3paxyHkoBa cxema CTpUTralibHOT MAaIIMHKU

[IIBuaKiCTh PyXy HOXKa MOBUHHA MEPEBUIIYBATH KPUTHUYHE 3HAYCHHS
0,7M/c, mpu sikoMy 3a0e3IMeuyeThCcsl 3MEHIICHHS EHEPreTUYHUX 3aTrpar Ha
nporec crprkeHHs. LIBuakicTs pyxy Hoxka, M/C, BU3HAYaIOTh 32 (HOPMYJIOIO

Vy =og -Rg, (26.5)

. 1.
1€ ®g — KyTOBa IUBUAKICTh BaXKeJsl, C
Rg — JAOBXKHHA BakeJs (B1J ONOPU 10 TOYKH HA JIe31 HOXKa), TOOTO paflyc-

BEKTOP HOXa, M.
KyToBy MIBUAKICTH Ba)KeJisi BU3HAYAIOTh SK MEPINY IMOXIAHY BIJ KyTa

BIIXWJIEHHS BaXKENISL A BIJ IMO340BKHBOI OCI MAIllHHA
wg = f. (26.6)

[Tim gac oOepraHHs KpuBOIIWIA Touyka B Ha Baxeni (auB. puc. 26.3)
31MCHIOE KOTMBaHHS. [Tpoekiris mepeMilieHHs: TOUku B Ha Bich X
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X g =r-cos wt, (26.7)

1€ r — paalyc KpUBOLIUNA, M;
© — KyTOBa IIBU/IKICTh KPUBOLIMIIA, C |
ot — KyT MOBOPOTY KPUBOIIIHUIIA.
3MiHa KyTa 4 IIOB’s13aHa 13 IEPEMIILEHHAM X p 3aJI€XKHICTIO

sin g = e _ "o wt . (26.8)
R

r
R

OcCKUIbKM BeJMYMHA S =3,5..4°, TO sin g ~ f, HOrO MOJKHA OIMCATH
BITHOILIEHHSIM

p = —-cos ot (26.9)

TO KYTOBY H_IBI/IﬂKiCTB BaXXeJisl MOXHA BU3HAUYUTHU

wg =B ~ r?a)-sin ot . (26.10)

OTxe, WBUIKICTh PYXy HOXKa 13 JOCTaTHbOIO TOYHICTIO BU3HAYaIOTh 3a
dbopmyIoro

v, - r'RTB'“’.sin ot . (26.11)

Ax BugHO 3 dopmynu (26.11), KyT ot XapakTepusye TapMOHIYHI
KOJIMBAaHHS Ta IIBHUJKICTh PYXy HOXa, SIKAa 3A1MCHIOETHCS 332 CHHYCOINOIO Bif
MOYaTKOBOI'O 3HAYEHHS V ;;; 10 KIHLEBOIO V . .

HIBuakicTs V., Ul PI3HUX TOYOK Ha JIe3l HOXa pi3HA, OCKUIBKH
BEJIMYMHA Ry JUISI KOXKHOT TOUKHM Pi3HA.

Y mepmroro 3y0a HOXa pi3aHHS MOYMHAETHCS MPU HE3HAYHIN IMIBUAKOCTI
(puc. 26.4) vV ,,; ;, @ 3aKIHUY€ETHCS MPU MIBUIKOCTI V y ; = 2,08 M/C, Y APYTOToO
NOYMHAETbCA HPU  V,;, =1,7M/C 1 3aKIHUyeTbCs IPU  IIBUIKOCTI
Vik » = 2,1M/C, y TPETBOTO BIAMOBIIHO IPU V ;3 = 1,73 M/C 1V ¢ 5 = 1,23 M/C.

Hocnimkenusmu B.A. 310710Ba BCTAaHOBIICHO, IO MPH IIBUIKOCTI HOXKA

meniie 0,7m/c (KpuTuyHE 3HAYCHHS) 30UTBITYETHCS OMIp pi3aHHIO. Tomy Taky
IMIBUKICTH Y PO3PaxXyHKaX PO3TIIAIAI0TH SK MiHIMAIbHY.
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Pucynoxk 26.4. I'padix 3MiHU MBUAKOCTI Pi3aHHS 3aJI€KHO Bl KyTa MOBOPOTY
KPHUBOIIIMIIA MAITMHKH (@) 1 cCXeMa MepecyBaHHs Jie3a HOXKa Ha
rpe6intt (6) (3a I1.JI. ITono3oBum)

MakcrmalbHOT IIBUIKOCTI HXK HAOYBae B CEPEHBOMY MOTO TOJIOKEHH1, KOJIU
sin wt =1, a MIHIMaJbHOI, SIKa JOPIBHIOE HYJIO, — Y KpalHIX IOJOXKEHHSIX
KpuBommna. lle miaTBepaxye Te, MO y IMX IMOJOKEHHSX HOXa YMOBH PI3aHHS
HAWUTIPIIII.

Paniyc-BekTop HOXka B POLIECT PI3aHHSI 3MIHIOETBCS BT Rg g JI0 R oy » €

Regmx = Rg +hy - (26.12)

Tyr h, —BHcOTa cermeHTa (3yOLsT) HOXKA, M.

BinnoBigHo 1 MIBUAKICTH Pi3aHHS 3MIHIOETHCS Bi OCHOBH HOXA JIO HOTO
BEPIIHHH.

Bucora cerMeHTa HOKAa €  BaXJIHBOI  KOHCTPYKTHBHOIO
XapaKTePUCTHKOI Pi3ajibHOTO amapara, SKa 3aJIeKdUTh BiJ IIBHIKOCTI
TICPEMIIIICHHST MaIlIMHKH, YaCTOTH OOEpTaHHS SKCIICHTPHKA, KyTa HaXWITy Jie3a HOXa
710 OC1 CUMETP1i MaIlIUHKHU.

OnTuMAaJIbHOI0 BHCOTOI0 CETMEHTA HOKA BBAJKAETHCS TakKa, TPH SIKiA Oyjie
MiHIMAJIbHA TUIOINA JUITHOK, J¢ HDK 3AiliCHIOE€ TOBTOPHHM 3pi3 BOBHH, IIIO
CIPUYHHSIE YTBOPCHHS CIUKH, T YCYBaIOThCH JUISHKH, JI¢ HDK He 3pi3y€e BOBHHU.

BaxxnmuBuM TEXHOJIOTIYHUM  (DAKTOPOM, SIKMA BIUIMBAa€E Ha SKICTh
CTPHKEHHS OBEIlb, € MoJAa4a, IiJ SKOI PO3YMIIOTh NUIAX, IO IPOXOIUTH
MaIlMHKA 3a 9ac OJHOTO X0y HOXa, 1l BU3HAYAIOTh 32 (OPMYJIIOI0
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p, — M (26.13)

2nC

I€ n. — KUIBKICTh MOJBIMHUX XO/1B HOXKa 3a CEKyHAYy (4acToTa 00epTaHH:
KPUBOIIIUIIA), ¢t
V\ — LIBHIAKICTH IEPEMIIIEHHS MAIIUHKYU Y HAPSMKY CTPUXKEHHS, M/C;
KOHCTpYKTHBHI OCOOIMBOCTI pi3ajbHUX anapaTiB MAIIMHOK J103BOJIAIOTh
AOCATTH mogadl Py, =13 MM. ToMy IIBHAKICTE PyXy MAIlWHKH, & BIAMOBIAHO U

OPOAYKTUBHICTh CTpUTalisl, MOXHA IMIJBUIYBaTH 3a paxyHOK YacTOTH
o0epTaHHs KpUBOILINIA. Y CYy4aCHUX MAaIlIMHAX MIBUIKICTH pyXy carae 1m/c.

Onip mnepemilieHHI0 MAIIMHKH NOpH PpododoMy Xoay Fop , H,
BH3HAYAIOTh 32 ()OPMYJIOIO

Fcrr = Fm +Fop + Fppge (26-14)

ae F,, — Omip NepeMIIEHHIO MAllMHKN BHACIIJIOK TEPTS M0 IKIPHOMY
MIOKPOBY TBapHUHH;
F,p — OIIp, 3YMOBJICHUI MacoOl0 IPHUBOJA,;
F ppxe — OIIP PI3AJIBHOTO anapara.
Omip pi3anpHOro amapara F,,. , H, 3aJeXurh BiJ KOHCTPYKTHBHHX,
eKCIUTyaTalllMHUX 1 TEXHOJOT1YHUX (hakTopiB. BuzHauaroTs Horo 3a popmyoro

36-10°b-vO® 1+ Kk, 0?)

Frok = : (26.15)

2
Ne

7€ b — IMIUpUHA 3aXBaTy Pi3ajJbHOTO anapara, MM;
¢ — KyT HaXHIIy TPeOIHKH 10 MIOBEPXHI, 110 OOCTPUTAETHCS;

K, — 0e3po3MipHUil KOEPILIEHT, IKUI BPaxOBYy€ F€OMETPII0 Pi3aJIbHOI TapH
Ta CTaH BOBHSIHOTO MOKPHBY.

178



Jleknia 27
MAHNINHU TA OBJIAJIHAHHA JIJIA IITAXIBHUIITBA

27.1. CiocoOu yTpuMaHHSI Pi3HUX BUAIB IITHIII.
27.2. O0JaqHAHHSA IJI51 KJITKOBOTO BUPOUIYBAHHSA il YTPUMAHHS NTHILI.
27.3. O0aqHAHHSA 1J151 BUPOUIYBAHHSA i YTPUMAHHSA NTHII HA MiAI03i.
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00poOKM si€lb.
27.5. Inky0aTopu Ta iHKyOalisa si€Ub.
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27.1. Cioco0u yrpuMaHH$ Pi3HUX BUAIB NTHL

Y NTaxiBHUITBI BUKOPUCTOBYIOTH MIPU CUCHEMU BUPOULYBAHHA 1
YMPUMAHHA NMUUL.

— éKCTEHCHMBHA — CHCTEMA, B SIKIM IIPW BUPOIIYBaHHI Ta YTPUMaHHI IITHIT
HE BUKOPHUCTOBYIOTh MEXaHIYHOTO 00JIaIHAHHS, ITHUIIS TIOYYBAETHCS BIIHHO;

— HAMiBIHTEHCUBHA — CHUCTEMA, MPU AKIA TEXHOJOT1YHI MPOIECH BUPO-
IIyBaHHS W yTpUMaHHI NTHII YaCTKOBO MEXaHI30BaHI, a caMe, PO3JaBaHHsI
KOPMY U BOJOIIOCTAYaHHS,

— iHTEeHCMBHA — CHCTeMa, TpPH SKIM BCl TEXHOJOIIYHI TMPOIECH
BUPOITYBaHHS ¥ yTpUMaHHS NTHUIl MEXaHI30BaH1 i aBTOMaTHU30BaHI.

[cHyIOTh Taki cmocoOM BHPOUIYBAHHS M YTPMMAaHHSI NTHLI. BijlbHe
(migyiorose), TadipHe, BOJIbEPHE, KIITKOBE.

BinibHe yrpuMaHHs NTHII MOXe OyTH 6U2YIbHUM 1 0€36U2YILHUM.

[Ipu BuryapHOMY yTpPUMaHHI TPWIETTY A0 NTAlIHUKA TEPUTOPIO
BUKOPHUCTOBYIOTH JJIsI MOIIIOHY, T'O/IiBJI1, HAITyBaHHA Ta yJIbTPadioe€TOBOIO OII-
pomiHtoBaHHS NTHIN. [Ipy 0E3BUTYILHOMY — NTHIO YTPUMYIOTh Y MTANTHUKY
Ha rIMOOKIHM migcTwiIl a00 Ha IUIAHYACTIN UM CITYACTIN 11031 3 HIACTHIKOIO.

[TimcTunkoo MOXyTh OyTH MoApiOHEHA cojiomMa 3 MICKOM, MOJI0Ba, TUPCA,
CTPY’Ka, COHSIIIHUKOBE 1 TPOCSIHE JYIITMUHHS, TOApIOHEHUN Topd, MoapiOHEH]
CTPHXKHI KYKYpYJ3H. Y TPUMYIOTh NTHUIIO BCIX BHUIIB 1 BIKy a00 Ha TTMOOKIH,
TPUBAIMI Yac HE 3MIHIOBAHIM MIiACTWI (10 3aMiHU MOrosiB’s), abo Ha
MIJICTWIN, Ky TEPIOJIMYHO 3aMiHIOIOTh (K TUIBKM BOHA 3a0pyJaHMIIACS).
[lepeBaru 3actocyBaHHS TJIMOOKOI MIJCTWIKW: HEMAa€ MOTPEOU PETYISPHOIO
NpUOMpPaHHS TMOCTIAY 1 MIACTHIKH; OOJaAHAHHS IJIs pPO3/aBaHHS KOPMIB 1
HaITyBaHHSI PO3TAIIOBYIOTh HA OOMEXEHI/ YaCTUHI MTAlTHUKA.

YTpumaHHsS NTHII Ha TUTAHYACTIHA 1031 MAa€ TakKi MepeBarv: IMOCHTIA
peryiasipHo  mpuOuparoTh 3-TiJ IUIAHYACTHX HACTWIIIB  CHEIialbHUMU
TpaHCMOPTEPAMH, 1110 MOKPAIy€E MIKPOKIIMAT Y NPUMIIIEHH]; OOMaaHaHHS JIJIst
pO3/1aBaHHS KOPMIB 1 HAIlyBaHHS MPOCTIIIE 3a OY/I0BOIO, HEMA€E MOTPeOU MOro
JEMOHTYBATH 1] 4ac NPUOUpPaHHs MOCIITY.

IigjoroBe yrpuMaHHs 3aCTOCOBYIOTH JIJISI BOJIOIUIABHOT NTHII, 1HAUKIB
Ta JUIsl MAaTOYHOTO CTaJia IPY BUPOIIYBaHHI PEMOHTHOTO MOJIOJHSIKA KyPEH.

BoJsibepHe yTpUMaHHS NTHII 3aCTOCOBYIOTh y MIBIACHHUX pailOHAaX.
[lepeBaru: He MOTPIOHO OyAyBaTH KaMiTAILHUX MPUMIMIEHb NTANTHUKIB, ITUIIO
MOKHA YTPUMYBATH Ha MIICTUIIII, CITYACTUX HACTHIIAX 1 B KIITKOBUX OaTapesx.

TabipHe yTpuMaHHsI NMTHI 3aCTOCOBYIOTH NPHU BCTAaHOBJICHHI CTasoi
Terioi mnorogud. MonogHsK 1 Jopocia NTUIS OUIbIly YacTHHY 100U
nepeOyBalOTh Ha BUTrydax (MOMEpeaHbO MIATOTOBIEHE — 30paHe, 3acisHe U
3aropoKeHe MoJjie) 1 TUTbKH JJIsl HOYIBJ1 3aX0/AITh y OyauHouku. [leir meTon
He HaOyB BEJIMKOTr0 3aCTOCYBaHHS.

KuitkoBe yrpuMaHHsI ITHII — HAHIHTEHCUBHIIIUHI CIIOCIO.
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Kypeii-HeCcydok yTpUMYIOTh y TPYINOBHX a00 1HIWBIAYaJIbHUX KIIITKAX,
K1 3’ €THYIOTh Y KJIITKOB1 O6aTtapei. JIJisi MOJIOTHSIKA MTHIll 3aCTOCOBYIOTh TLIBKH
rpyHOBl kiiTku. KiiTkoBi Gatapei MOXyTh OyTH OAHO-, JBO-, TPU-, YOTHUPHU-,
I’ ATUAPYCHI. IX 3aCTOCOBYIOTH ISl TPYIIOBOTO YTPUMAHHS NTHIN OY/b-IKOTO
Biky. CydJacHi KIITKOBI Oarapei MOXyTh OyTH IIECTH- 1 BOCBMHUAPYCHUMH,
oOcnyroByBaHHs iX aBTOMartu3oBaHe. Ilepesazu Kiuimko60zo ympumaHHs
nmuyi: €pEeKTUBHE BUKOPUCTAHHS IUIOLII BUPOOHUYMX MPUMIIIEHb, TOOTO
I[IJIBHICTh MOCAJAKU NTHUIl HA OJUHHUIO TUIONI MPUMIIIECHHS 30UIBIIYETHCS Y
2,5...5 pa3iB TOpIBHSHO 3 yTPUMaHHAM Ha MiAJI031; MIABUITYETHCS
MPOAYKTUBHICTh MTHIl, a came, 3 OJMHUII ITUIOIII MOXXHAa OTPUMATH OUIBIIY
KUIBKICTh SIEIIb Ta M SICa; YCYBAETHCS CE30HHICTh BHUPOOHMIITBA, TOOTO
MPOAYKIII0O MOKHAa OTPUMYBAaTH PIBHOMIPHO B YyCl CE30HHM POKY 3
MIHIMQJIBHUMU 3aTpaTaMy Mpall W HEBHCOKOI COOIBapTICTIO; 3MEHIIYETHCS
BUKOPUCTAHHS KOPMIB Ha BUPOOHUIITBO OJWHUII MPOAYKIli, MiABUILYETHCS
MPOAYKTUBHICTh Mpalll; MOKPAIIY€eTbCS SKICTh M 5iCa; CTUMYJIOETHCSA PICT 1
PO3BHTOK MOJIOAHSAKA, IO CTBOPIOE CHPHUATIMBI yMOBH JUIsl 30€peKCHHS
noroiis’a. Hedoniku: HeoOX1THICTh MIATPUMAHHS TPUBAJIOTO CBITIOBOTO JHS,
CyBOp€ JOTPUMAaHHS TEXHOJIOTII Ta CaHITAPHO-BETEPUHAPHUX 3aXOI1B.

YaockoHaneHHsT #W  YNPOBAIKEHHS TOTOKOBHUX aBTOMATH30BaHUX
TEXHOJIOT1H Yy BUPOOHMIITBI f€llb Ta M’sica NTHUIIl NMOTPEeOyIOTh MaKCUMaJIbHOT
KOMMAKTHOCTI BUPOOHUYUX MPUMIIIEHb Ta iXHBOTO PO3MIIIECHHS BIJMOBIIHO
710 TIOCJI1IOBHOCTI BUPOOHUYOTO LUKITY.

Ymoeu  peanizauii  cyuacnux - nomoxosux - aemomamuzoeanux
MexXHO102ill Y NMAXIGHUYMEL:

- IepexiJ BiJ MaBLILHOHHOI 10 KOMMAKTHOI OJOYHOI Y MOHOOJOYHOI 1
OararonoBepxoBoi 3a0y10BH;

- BUKOPUCTaHHS KJIITKOBOTO YTPUMaHHS MTHIIl 3 BHUCOKOKO HIUTHHICTIO
MOCA/IKH;

- 3aMiHa MOOUIBHMX TPAHCHOPTHUX 3acO0IB 1 HAYIHUX MEPECYBHUX
MEXaHI3MIB Ha TEPUTOPIi MiANPUEMCTBA ABTOMAaTU30BAHUMHU TPAHCIIOPTEPAMU;

- 3a0e31meueHHsT Oe3MepePBHOTO PUTMIYHOTO BUPOOHUIITBA 3 TTOYEPTOBUM
3aIMIOBHEHHSM 1 3BIILHEHHSIM MTAIITHUKIB 32 3MIIICHUM TpadikoM;

- CTBOPEHHS MOTOKOBO-aBTOMATHU30BaHUX BUPOOHUYHX THIA
(mpuUroTyBaHHS, TOCTAaBKa 1 pO3/1aBaHHs KOPMIiB, 30UpaHHS 1 COPTYBaHHS SIEIIb,
npuOupanHs 1 mepepodka Mmociay Tomo) Ha 0a3l MariCTpaJlbHUX KOHBEEPIB,
mo 3’€AHYIOTh KJIITKOBI OaTapei W OKpeml NTallHUKA 3 BIAMOBIIHUMHU
3arajJbHOTOCIIOAAPCHKUMH BUPOOHUIUMHU 00’ €KTaMU;

- MABUILEHHS HAJAIWHOCTI Ta PiBHS TEXHIYHOI €KCIUTyaTallii o0IagHaHHsI,
CTBOPCHHS aBTOMATHU30BAaHMX CHCTEM IICHTPAII30BAaHOTO JHCIIETYCPCHKOTO
KEepyBaHHSI BUPOOHUIITBOM;

- 3a0e3MeueHHss  HaAiHHOro  OIl0JIOTIYHOTO  3aXHMCTy MOTHIN, SKHM
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IPYHTYEThCS Ha IITYYHO CTBOPIOBAHOMY MIKPOKJIIMATI Ta MPOBEACHHI
PO UTAKTUYHUX 3aXO0/I1B.

27.2. O0JaqHAHHSA IJIS1 KJIITKOBOTO BUPOUIYBAHHSA M
YTPUMMAHHSA NTHII

[IpomucnoBe BUPOOHUIITBO MPOAYKIIIT NTaXIBHUITBA Y CYYaCHUX YMOBAX
3a0€3Meuy€eThCs 3aCTOCYBaHHSIM IPOrPECUBHUX TEXHOJOTINA 13 KIITKOBUM
YTPUMAHHSM IITHIT.

OcHoBHe oOnagHaHHA JJIsI TAKOTO YTPUMaHHS — KJITKOBI 0arapei, siki
3a0€311euyI0oTh 5K OpioHozpynoge (2...6 TOJIB Yy KIITIN), TaK 1 KPYRHO-2pynoge
(1Mo KiJIbKa JAECATKIB TOJIB Y KIITIll) yTPUMAaHHS.

CydacHl KOHCTPYKIIi KIITKOBUX Oarapeid 3MiHEHI BIANOBIAHO MO
yIOCKOHAJICHHSI TexHojorii yrpumanHs. KiitkoBi Oarapei (puc. 27.1)
NOJUISIIOTh 3@  KiMbKIiCMI0 KIUiMOK no 20pu3oHmani — OJHO-, JBO- 1
OaratopsiHl; 3@ NPUHUUNOM 63AEMHO20 POIMIU{EHHA KAIMOK — OJIHO- Ta
IBOOIYHI; 3a po3miujeHHAM APYycié — BEPTUKAIbHI, KACKaIH1, CTYIIHYACTI.

al o/ b/

1 2/ L L al L

Pucynoxk 27.1. CxeMu KIIITKOBUX OaTapei:
a — BepTUKAJIbHA OJTHOPSIHA TPUSAPYCHA; 6 — BEPTHKAJIbHA ABOPSIHA YOTUPUAPYCHA,;
6 — KacKa/IHa TPUPAIHA; 2 — KacKaJlHa YOTUPHUPSAHA; O — TOPU30OHTAIbHA YOTHPHPSAHA
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[IpoMUCOBICT, BHUIyCKa€ KOMIUIEKTH MAalIUH Ta OOJagHaHHS IS
KOMIUIEKCHOI MeXaHi3alli ¥ aBToMaTru3aiii BUPOOHMYMX MPOLECIB IpHU
yTPUMaHHI NTHUIl Y KIITKOBUX Oatapesx. JlJIsi MaTOYHOTO TMOTOJIB’S Kypeu
pa3oM 3 MIBHSAMHU NMPU3HAYEHI KOMILIEKTH MexaHi3oBaHoro oOnagHanHs KII-15
1 KII-9. Tlpomucnose crafgo Kypei-HECy4OK YTPUMYIOTh B aBTOMAaTHU30BaHUX
qoTUpUApyCcHUX KiiTkoBuX Oarapesix bBKH-®-4, tpuspycnux kackaguux bKH-
3A Ta iH. PemonTHMII MonoHAK Bif 1 10 140 AHIB BUPOILLYIOTH y TPUAPYCHUX
kiiTkoBux Oarapesx BKM-3B Ta KII-8. Kommiektu 00s1ajHaHHS ABOSIPYCHUX
KIiTKOBUX Oartaperr 2b-3 abo tpuspycaux BKM-3]/[ 3acTocoByrOTH s
BUPOIIYBaHHs OpoilyiepiB Bia mepiioro AHs a0 3a0oto. CenekiiitHy poOoTy 3
nopoJaMu Kypel sSie4HOr0 HampsIMKY IPOBOJIATH Y KIIITKOBUX OaTapesix BKC-2.

KiiTtkoBa 0atapesi — 11€ BIJOKpEMJIEHA CHCTEMA CITYACTUX KIITOK JUIS
pPO3MIIICHHs] TNTHIl, SKI OCHAIIeHl TOJIBHUISIMH ¥ aBTOHAIyBaJIKaMH
(>k07100KOBUMU 200 KPAIUIMHHUMH).

barapes oOcimyroByeThcsa 3aco0amMu po3/laBaHHs KOPMIB Ta IPUOHpPaHHS
MOCIiAy, M0 MPOBATIOETHCA KpPi3b ciTYACTy Mmiajory kiitok. Ilpm yrpumanHi
Kypel-Hecydok 0aTapero 00JIaIHYIOTh SIMIIE301pHUM TPAHCIIOPTEPOM.

bynoBa mamuH Ta o0nagHaHHA NMPU yTPUMaHHI MTHUIl HA MiAJO31 Ta y
KJIITKax 0araTo B YoMy yHi(piKOBaHa.

Ha Bcix Tumax mianpueMCTB 13 BUPOOHUIITBA SE€Mb 1 M sica MTHIll TOIIBISA
3MIIACHIOETECA CyXHMH TOBHOPAIlIOHHUMHU PO3CUITHUMU YH TPAHYIHOBAHUMH
KOMOIHOBAaHMMH KOpMaMmH, 5Kl 3a0e3MeuyloTh MaKCHUMallbHy €()EeKTUBHICTb
rajiy3i Ta BUCOKY sIKicTb npoaykiii. [Ipuiimanns i1 30epiraHHs KOMOIKOpPMIB
smiicHiOOTh  OyHkepamu BCK-10, BCK-25, saxi MaoTh mpuctpoi mis
3aBaHTAXEHHS KOPMIB Y OyHKEpPH KOPMOPO3/1aBaviB.

st mpuOupaHHsa MOCHIAY 3-TiJ KOpPOOIB BUKOPUCTOBYIOTH IMOTEPEUHI
CKpeOKOB1  TpaHCIOpTEepW; y JIHIAX 30uUpaHHa W  OOpoOKHM  s€lb
BUKOPHUCTOBYIOTh TPAHCIOPTEPU TMO3JOBXKHI W TMOMEpEeYHl Ta aBTOMATHYHI
YKJIQJaTbHUKHU S€1b 1 SUIECOPTYBAIbHI MAIIIUHH.

Ympumanna kypok-necyuox

Kommiekr o6aagnanns KKT-2 (puc. 27.2) mnpusHaueHuid s
YTPUMaHHS KYpPOK-HECYYOK Yy JHBOSIpyCHUX Oarapesix. BiH ckiamaerbcs 13
30BHIIIHBOrO OyHKEpa IPHiIMaHHs 1 30epiraHHs KopMiB MicTKicTio 15M°, miHii
KIITKOBUX Oaraped, Ha Kapkaci SKMX 3MOHTOBAHO MEXaHI3MH pO3/IaBaHHS
KOpMIB, 30MpaHHs s€lb, TPUOUPAHHS MOCIILY M OouMileHHS HamyBayok. Kopm
PO3/Ial0Th Y TOJIIBHUII JIAHIFOTOBUM KOpMOpo3aaBadeM. HirnenbHi HamyBajaKu
BCTAHOBJIEHO y KOXkHIM kmiTui. [locmin 13 kopoda mpubuparoTh CKpeOKOBUMU
KOHBeepaMU. 3HECEeH1 Sl MO3JOBXHIMU KOHBEEpAMU NEPEMILIYIOThCA Yy
CIIyK00BE MPUMIILEHHS. 3 IEPIIOTrO SPYCYy BOHU MOTPAILISIOTh HA TONEPEUHUM
CTPIYKOBUI KOHBEEP, a 3 JIPYrOoro — €JIeBaTOPOM OIMYCKAIOTHCS Ha IEH xKe
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Pucynoxk 27.2. Ilonepeunuii mepeTyH NTAITHUAKA 3 ABOSIPYCHUMH KIITKOBUMU

oarapesmu oonaaHanHs tuny KKT:
1 — 30BHIiHIN OyHKep 171 30epiraHHs KopMmy; 2 — OyHKEp-703aTop KOpMOpo31aBaya; 3 — JiHist
3aBaHTAXEHHS KOPMIB; 4 — BEpXHIN ApyC KITOK; 5 — JiHIA HAllyBaHHS; 6 — HUXKHIN po3aiIeHnit
ApYC KIITOK; 7 — KaHal 31 CKpeOKOBUM KOHBEEPOM I TpuOHpaHHs nociiay; 8 1 11 — crpiuku
TUTs1 30UpaHHs S€Ib; 9 — KOPMOPO3AaBATbHHM k05100; 10 — HACTHIT JJ1s1 TIOCTII Ty BEPXHBOTO SAPYCY
1 ckpeOOoK 1t mpubHupaHHs Mociiay; 12 — BEeHTHIATOP
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KOHBE€EP, 3BIIKU IEHTPAIBHUM €J€BATOPOM IMOJAI0ThCS HA CTUI-HAKOMMYyBaY.
[NonmiBHUI po3MimieHi 3 000X OOKIB OaTapei, B TOPILSX SIKOi 3MOHTOBAaHO
OPUBOJHUM MeXaHi3M. TsSroBud KaHAaT TPUBOJHOIO MEXaHI3MY, SKUU
IPOXOJIUTh Yepe3 ycl spycu Oarapei, NPUBOAUTL y PYX CKpPeOKH s
NPUOMPAHHS MOCIITY, KOPMOPO3JaBay 1 sie301pHUKHY.

KaitkoBa Oarapes BKH-3 (puc. 27.3). OcobnuBicTio 0OaTtapei €
KaCKaJIHE PO3MIIICHHS CEKI[iM, 3aBAsSKH 4YOMY CTBOPEHO Kpallll YMOBHU IS
BEHTWIAIIL W OCBITJIEHHS NTHIIl, MOJIETIIYEThCA 11 00ciayroByBaHHs. KoxHa
CEKIIisl TIOBXXUHOIO 1,8M po3/iyieHa Ha 4 KIIITKH, B IKMX PO3MIIIEHO T10 5 KYypOK-
Hecydok. KopMm 11 mTuili mogaroTh KOPMOpPO37aBadi — 3aMKHEH1 JIAHITIOTOBI
KOHTYpH B JK0j00axX TOJMIBHUIIL Ha KOXHOMY spyci Oarapei. Jlinii
KOPMOPO3/1aBaviB MPUBOJATHCS B PyX Bl OJHOTO JABUTYHA. [3 30BHINIHBHOTO
oynkepa BCK-10 kopMm mopmaerbcsi y mnpuiiMad TOPU30HTAIBHOTO KOHBEEpa
TYV-2, axuii nepecyBae iioro B OyHKepHu KIITKOBUX Oatapeil. [Ipy HanmoBHEHHI
OyHKepa OCTaHHBbOI Oarapei cHpalbOBYe BUMHUKA4 MOJayl  KOpMY,
BCTAHOBJICHUA HA  CTIHII TOPJIOBUHM OyHKepa, 1 JBUTYH JIiHII
KOPMO3aBaHTAXCHHS BHUMHKA€ThCSA. Boja 13 BOJIOMPOBIIHOI MeEpexi 10
HIMETFHUX HAIMyBAJIOK MOTpAILIsie 3 0a4KiB MOCTIHHOTO P1BHSI, BCTAHOBIEHUX 13
IBOX OOKIB Ha KOXXKHOMY SIpycl KJIITKOBOi Oatapei. A 3 KOXXHOTO spyca
KJIITKOBOI Oarapei 30UpaloTh CTPIYKOBUMHU KOHBEEPAMHU, BCTAHOBICHUMH Y
MeTalieBux xoJio0ax. [IIBuakicTs pyxy cTpidok koHBeepa — 0,03m/c.

3aBAsSKM KacKaJHOMY PO3MIIICHHIO KJIITOK CIPOIIYEThCS MPUOHpPaHHS
nociiy. 3 TOXWIMX HACTUJIIB TMOCHI OYMUIIAIOTh CKPEOKH TOJIETHIECHO1
KOHCTPYKIIii, $KI 3aKpiljieHI Ha KaHaTi. BOHM pyxaroTbCs 31 MBHAKICTIO
0,14m/c. Tlocmin BUKMIAETHCA y IMIUIMHY MIX HACTHJIAMHU TIO BCIH JOBXKHHI
Oarapei. Ilig Oartapesmu y TpaHIIEsX TMEPEMINIYIOTbCS CKPEOKOBI Bi3KH
MIIC-6H, mo BumansitoTh MOCHif 13 TpaHiiei Ha TMOMEPEUYHUM KOHBEED, KU
BUHOCUTDH MOTO 32 MEXI1 MPUMIIICHHS NTAlIHUKA.

Ympumanna nneminnoi nmuyi ma 6amukiecokozo cmaoa Kypei

batbkiBCcbke cTano, siKe MpU3HAYEHE AJisl 3a0e3leyeHHs 1exy 1HKyOaii
BUCOKOSIKICHUMH TIOpUAHUMU SIULSIMU, YTPUMYIOTh SK Ha TIAJ031, Tak 1 B
kiiTkax. Haltmpocrimmid 1 HaijemeBmnid cnocid yTpUMaHHS CEeJIEKLIHHOTro
crtaga (Kyped 1 miBHIB) — y KIiTKax. Ilepegazu: €KOHOMIYHIIIE, OCKUIbKH
MICTKICTh NTAIlIHUKA 30UIBIIYETHCS y 2 pa3u; BUTPATH Mpall 3MEHIIYIOThCS Ha
40...70% 1 3HAYHO TIOKPAITYIOTHCS YMOBU YTPUMAHHS.

Bupowysannua monoonaka nmuyi

TexHosoris BHUPOIIYBaHHS MOJIOJHSKA MTHUIIl B KIITKOBUX Oarapesix
HaWnepcriektuBHIma. Ilepeeacu:  3a0e3mnedye  30€pEKEHHS  IMOTOJIB'S;
paiioHaJbHE BHUKOPHUCTAaHHS BUPOOHHMYOI ILIOII; paIllilOHAJbHE CIIOKMUBAaHHS
KOpMY; HU3bKY COOIBapTICTh MPOJYKIli. 3aCTOCOBYIOTh /IS IIbOTO KJIITKOBY
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oarapero KbY-3. lle— camocriiinuii TpuUsIpyCHHI arperar, oOJaJHaHUM
3aco0aMu MeXaHi3alii BCIX OCHOBHHMX TIPOIIECIB: pPO3JaBaHHS KOPMIB,
HalyBaHHA 1 mnpuOWpaHHs mnocaiay. [OZiBHHUIN >KOJOOKOBI, HaITyBaJIKU
HinenpHl. KigbKicTh KOpMy, III0 HAIXOAWTh Yy TOMIBHHUIN, PETYJIOIOThH
3aCJIIHKaMU, PO3MILIEHUMH Y 103YIOUHNX OyHKepax.

Kypuar Bikom Big 1 mo 15...20 gi0 yTpuMyroTh Ha CEpeIHbBOMY SIpYCi
oartapei nmo 30...56 romiB y kmiTii AoBxkUHOW 900MMm 1 mo 24...27 roniB y
KT ToBXuHOK 700MM. Mosnoausk BikoM 15...20 106 BUCAIKYIOTh Y KIITKU
MIEPIIIOTO 1 TPETHOTO SIPYCIB.
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Pucynox 27.3. Ilonepeunuii nepetuH kiitkoBoi 0arapei BKH-3:

1 — xackagHMIi UT; 2 — KOHBEEP PO3/AaBaHHS KOPMIB; 3 — CKpeOOK /115l BUJAJIEHHS MOCIIY;

4 — KJIITKa BEpXHBOTO APYCY; 5 — HACTUI IS MOCHIAY; 6 — TOMIBHUI; 7 — KOJIOO i 30MpaHHs
s€1b; 8 — HaIMyBaJIKa; 9 — cTpiuka KoHBeepa i 30upaHHs stelb; 10 — Bi30K CKpeOKoBUA

KuairkoBa 6aTtapess BKM-3b npu3HadeHa 11si BUpOITyBaHHS OpOMIIEpiB.
[linmora y HIA nokpuTa mnodieTwieHoM. ['adapuTHI pO3MIpU KIITKH, MM:
noskuHa — 900; rimmouna — 600; Bucora — 370...400. MicTKICTb OJIHIET KIIITKH
— 18 kypuat. O6nanHanHs 6arapei — MeXaHI3MU Ta MPUCTPOI JIJIsl PO3AaBaHHS
KOPMIB, HaITyBaHHS MTHIN 1 BUITAICHHS TTOCTITY.
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Kackanne posmimenns kiniTok y 6arapei komiuiekty BKM-3 mokpaiiye
MOBITPOOOMIH, OCBITJIEHICTh 1 CIPOIIY€E TPOIEC BUOpaKyBaHHS MOJIOJHSKA.
[lopiBHsHO 3 yTpumanHHaM Yy Oatapesx KbY-3 mnpoaykTtuBHICTE mpaiil
nigBuIyeThes B 1,5...1,6pa3a, BuTpaTu npaiii 3HWKYOTbCs Ha 36%.

3apyoirxcre 001a0HaAHHA 01 KNIMKOB020 YMPUMAHHA RMUYL

CyyacHi KOMIUIEKTH OOJIaIHaHHS Il YTPUMAaHHS POMUCIOBOrO CTaja
KypeH 13 KIIITKOBUMH OaTtapesMHU BUTOTOBJISIOTH 0araTo 3aKOpJOHHUX (PipMm.

Knitkosi 6atapei «UniVent» ¢ipmu «Big Dutchmany» (Himewyunna). o
CKJIaJly KOMIUJIEKTY BXOJHUTh CTaHAApPTHUN HaOlp oOJagHaHHS TMTAIIHUKA,
BKJIFOYAIOYM BEHTWIALIMHO-OMAIIOBAIbHE, BEPTUKAJIBLHOTO THUIy. JIBOpsiaHi
KIIiTKOB1 Oatapei «UniVent» MOXXyTh ocTadaTucs 3 KIIBKICTIO sIPYCiB Bia 3 10
8. Ilpm KkinbKOCTI sIpyciB OuIblle S BCTAHOBIIOIOTH JAPYIHil piBEHb
o0cnyroByBaHHs NTHLll. BUpoOisioTh KiibKa MOJENIel KIITKOBUX OaTapei, 110
BIJIPI3HSIIOTHCS TJIMOMHOIO KIITOK 1 HAsiBHICTIO a00 BIJCYTHICTIO BOYJIOBaHUX
MOBITPOBO/IIB CUCTEMH MIJICYIIYBaHHS MOCIHIY.

KnitkoBi ©Oarapei «Specht» ¢ipmu «Ten ElsenGmb & Co KG»
(Himeyunna) mpu3HayeHi s yTPpUMaHHA TPOMHCIOBOTrO cTaaa kKypeil. o
CKJIaZy KOMIUIEKTY BXOJATh KOHBEEpHI OaraTosipycHi (3...6 spyciB) ABOPSAHI
KIITKOB1 Oarapei, oOmamHaHi po3jgaBayaMyd KOPMIB, HINEIBHOK CHCTEMOIO
HaITyBaHHS 3 BOJOYJIOBJIIOIOUMM >KOJI000OM, CTPIUKOBOK CUCTEMOIO BUAAJICHHS
MOCHIy, CUCTEMOIO 300py f€llb Ta BEHTUJIALINHO-ONATIOBAIbHE OOJIaJHAHHS.
€ 1Bl MOJIeN1 KIITKOBUX OaTapei: 13 BOYI0BaHUMHU MOBITPOBOJAMHU 1 CHCTEMOIO
M1JCYIIyBaHHS nocuiny ta 6e3 Hei. Cucrema 30upaHHs si€llb BKJIIOYA€E MOSIPYCHI
CTPIYKOBl TPaHCHOPTEPH, MIAHOMHUKUA s€lb a00 elIeBaTOpH, MONEPEUHHIMA
MJIAHYACTHM TPAaHCIOPTEP 13 HAKONMUYyBaJbHUM CcTOJIOM. PoGota Bcix
MEXaHI3MIB, y TOMY YHCJII CHCTEMH MIKPOKIIMATy, 3IIMCHIOETHCA B
aBTOMATUYHOMY PEXHUMI 32 KOMaH/I0I0 KOMIT F0T€PHOTO MPUCTPOIO.

®ipma «Hellmann Poultry Gmb & Cj KG» (HiMeuunna) Bumyckae Kijabka
MoJeNIed KIITKOBUX OaTapeil 13 CymyTHIM OOJagHaHHSAM JUIsl YTPUMAaHHS
IIPOMUCJIOBOTO TIOTOJIIB’Sl KYPOK-HECY4OK. YCl MOJenl ABOPSIHI, MarOTh
ApyCHE KOMITOHYBaHHS, KUIBKICTh SPYCiB MOXe Ckianatu Bifg 3 mo 8. barapei
OCHAIIEHI1 JIAHI[IOTOBOIO CHUCTEMOIO KOPMOPO3/ayl, HIMEJIbHUMH HAITyBAJIKAMHU 3
3 MEIMKATOpaMHU 1 KparieyJIOBIIOI0YUM k0100oM. HamyBanku BcTaHOBIIEHI HA
[EHTPATBHIA OCl KOXHOTO spyCy Oarapei MK CyMDKHHMH PSJIaMH KIITOK.
Cuctema npuOupaHHs TOCHTIAY CTPIUKOBa 13 MIJACYIIyBaHHSIM a00 0€3 HbOTrO.
CucrteMa MiACYIIyBaHHS BKJIIOYA€ HATHITAIBHUU BEHTUJIATOP, TEIJIOOOMIHHI
TpyOHU, 110 MOHTYIOTbCSI HaJl KJIITKOBUMHU OaTapesiMu, PO3MOJALIbHI KOJIEKTOPH,
BMOHTOBaHI TOBITpoBOAU. [IOBITPOBOIM MOXKYTh MOHTYBATHUCS Y BEPXHBOMY
MOJIOKEHHI, BUKOHYIOUM (PYHKLII 3aJHbOI CTIHKH KIITOK a00 B HHKHbOMY
MOJIOXKEeHH1 (HUXKYe Miorn). Mojient K 3 yMOHTOBaHUMH MOBITPOBOAAMU, TaK
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1 0e3 HUX MOXyTh OyTH 3 THOMHOI0 KIITOK 500, 550 1 600MM, TOBXKHHOIO
kritok 502,5 1 602,5MM, monepeyHUMH MEPErOopoAKaMH, BUTOTOBICHUMH 31
CTaJIEBOi OIIMHKOBAHOI CITKM ab0 mep(opoBaHOTO CTAJEBOTO OIIMHKOBAHOIO
JIUCTA.

Komrutektn o0JiaTHaHHS KII-12J1 1 KII-12JIM (BAT
«IIsturopckcenbmain», Pocis) npusHadeHl [ BUKOPUCTAHHS y THUIIOBUX
NTallHUKAX MUpUHOW 12 1 18M, momxkuHOr 72, 84 1 96M nns yTpuMaHHS
MIPOMHUCIIOBOTO CTa/ia Kypok-Hecydok. Jlo ix ckiany Bxonsats Oynkepu BCK-10
IUIsL KOpMIB, TpaHCIOpTep mnonepedHuit kopmoBuili TYVY-2, kmiTkoB1 Oartapei,
MOoTNepPEYH1 CTPIYKOBI TPAHCIIOPTEPH MOCIIAY, EIEKTPOOOIa HAHHS.

KmitkoBi OGarapei KI'1-12J1 1 KII-12JIM naBopsiaHi, MOCTa4arOThCs
MEePEBAXHO B 4-IpyCHOMY BHUKOHAHHI, MOXYTh OyTH BHUTOTOBJIEHI 2-X 1 3-
apycHuMu. OOnaaHaHli MOOUIBHUMHU OYHKEPHUMHU pO3JaBayaMu KOPMIB,
CTPIYKOBOK CHCTEMOIO BHAAJIEHHA NOCIHIy O€3 MiJACYLUIyBaHHS, HINEIbHUMHU
HaIyBaJIKaMH 3 KPaIjICyJOBIIOBAYaMH 1 CHCTEMOIO IMiITOTOBKH BOJM 3 MEIMKa-
TOpaMU, CUCTEMOI0 MEXaHI30BaHOTro 30upaHHs sielb. KOHTpoJib 3a poOOTOIO
KO’KHOTO MEXaHI3MY 31MCHIOETHCS CHEIIaIbHUMU TIpUjagaMu, 110 MepeIaroTh
iH(dOopMaIliI0 Ha IUCIIJIEH JAMCIETYEPOBI MIANPUEMCTBA a00 OOCIYTrOBYIOUOMY
nepcoHanry. MiKCyroThCsl Taki BaXXJIMBI MapamMeTpH, SIK KUIbKICTh BUTPAUYCHHUX
KOpMY, BOJH, €JEKTPOCHEprii, KIIbKICTh 3HECEHUX fA€llb, TeMmIepaTrypa 1
BOJIOTICTh MOBITPA AK Y NTAIIHUKY, TaK 1 0€3M0CepeIHbO B KIIITKaX.

Kommnexktu ¢ipmu «Zucami» (Icmanis) mpuszHadeHl Ijis yTpUMaHHS
MPOMHUCITIOBOTO TIOTOJIB’Sl KypoK-Hecy4dok. J[o 1X cKkiagy BXOAWTH BECh
HeoOXimHMM HaOlp oOnagHaHHS nTamHUKA. JIBopsaHI KIIITKOBI Oartapei
MOHTYIOTHCA 3 KITBKICTIO ApyciB Bia 1 g0 8. JIns ixaporo 30upanHs He MOTPIOHI
cknaganbHl BupoOu. CTiiiku OaTapei BUTOTOBJICHI 31 CTalleBUX OIMHKOBAHUX
TpyO 1 MarOTh TEJIECKOMIYHE 3’ €AHAHHS 3 aHAJIOTIYHOI CTIMKOI0 HACTYITHOTO
apycy. Ilomepeuyni neperopojku KIITOK BHKOHAHI 31 CTaJeBOro JHCTA 3
KpyrJIuMH TIepQOpOBaHUMH OTBOpPAaMH, MalOTh aAHTHUKOPO3IMHE TOKPHUTTS.
KiiTkoBl 0OaTapei OCHallleHI HIMEIbHUMHU HamyBajdKaMH 3 BOJ0301pHUMU
&K0JI00amMu, MOOUIBHUMU OYHKEPHUMU PO3JaBadyaMy KOPMIB 13 103aTOPaMH, 110
AKTUBYIOThCSl CIEI1aJJbHUM POJIMKOM, SIKMI KOTUTBCS IO Kpar TOJIIBHUIIL.
€MHICT, OyHKEpIB O3BOJISE 3IMCHIOBATH PO3JaBaHHSI KOPMY B KIIITKOBHUX
Oatapesx noBxkuHol0 10 180M. Koxken OyHKep KOpMOpO3daBaHHS Mae
BIIIICHTPOBUM BEHTUJISITOP, IO CHPSMOBYE IMOTIK TOBITPS Ha sIE30ipHY
CTpPIUKY, BUAAISAIOUM T 3 si€nb. KiTKOBI Oarapei MOXXyTh OCHAIlyBaTHCS
JIAHIFOTOBUM KOPMOpO37aBadyeM, MPH [IbOMY KOXXEH MOT0 SPyC Ma€ OKPEeMHid
npuBo. [Tociin 30upaeTbest CTPIYKOIO, SIKa MOYKE MTOCTAYATUCS 5K 13 CUCTEMOIO
HiJICYITyBaHHsI, TaK 1 6e3 Hei. Bosoricts nmocniay, mo Bugansetses, 60...65%.
30upaHHs  S€Ib 3JIMCHIOETBCSA 3a JOMOMOIOK CHCTEMH TO3JOBXKHIX 1
nornepeyHux tpancrnoptepiB Multi-Tier 3 TIYUILHUKOM SI€LIb.
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VY oGarapesix Modified Enriched Cages nisi yrpumaHHS NPOMHUCIOBOTO
cTajga Kyped 3aMiCThb TPAAUIIMHOTO KIITKOBOT'O YTPHUMAHHS IPOMOHYETHCS
BUKOPUCTOBYBAaTH IIOMICHE, Ha 0araTospyCHUX Iijiorax (ToOTO BOJIBEPHE),
BUTYJIbHE YTPUMaHHsS Ta YTPUMaHHS Y TaK 3BaHUX «OCHAIIECHUX» a0o
«30araueHux» KIITKax. Takl KIITKH oOJamgHaHl clgajJaMH, BaHHOK 3
MJICTAIKOIO, THI3JOM JJI8 3HECEHHS sAelb. Ilnoma ImiajIoru KialTKH HE MEHIIE
6OOCM2/FOJI, IJI0Ia apeaiy IMijJ THI3A0 1 BaHHY 3 MIJICTWIKOIO — HE MEHIIe
150cM?/rom. Kypu noBuHHI yTpUMyBaTHUCS y TPYIIl HE MEHIIIE, HIXK 110 5 TOJIB.

ITix gac ekcrutyaTaliii «OCHAIIEHUX» KJIITKOBUX OaTapeil BUSBICHO Taki
HEJIOJIKH: MOTIPIUICHHSI €KOHOMIYHUX MOKa3HUKIB Yepe3 3HMXKEHHS HIIJILHOCTI
MOCAJKM MTaxiB; 30UIbLIEHHS BUTPAT KOPMIB; 3HM)KEHHSI IPOJYKTHUBHOCTI Ta

30epeKeHHs MTHULL; 30UIbIIEHHS KIJIBKOCT1 3a0pyJHEHUX SEb.

Take oOnagHaHHS BUTOTOBJICHE BiAMOBIIHO 1O JUPEKTHBU €BPONEHCHKOTO CIIBTOBAapUCTBA
Bix 19 mumHs 1999 p., 3rigHo 3 sKor0 Y KpaiHax €C 3a00pOHEHO BUKOPHCTOBYBATH /ISl yTPUMaHHS
KYpOK-HECYUOK KJITKOBI OaTapei TpaaumiiiHOI KOHCTPYKIii, IO HE 3a0e3MevyloTh peani3alliio
010JIOT1YHOT CXMIIBHOCTI i 0COOIMBOCTEH TPUPOIHOT MOBEIIHKH TITHII].

27.3. O01afHaAHHA AJI BUPOLYBAHHA W YTPUMAaHHA NTHLI HA MiA103]

[Ipu BupollyBaHHI Ta YTPMMaHHI NTHUI[l HA MIiAJI031 BUKOPHUCTOBYIOTH
pi3HI KOMIUIEKTH OOJaJHaHHS, MPU3HAYEH] JJi1 BUPOIILYBAHHS MTHII Ha M 4CO,
PEMOHTHOTO MOJIOJIHSIKA, YTPUMaHHS KypeW-HeCydoK. 3ajekKHO BiJ I[bOTO
BUKOPHUCTOBYIOTh  PI3HI BHUAM TOJIBHUIb, TMOIJOK, OOJaJAHAHHS IS
TPAHCTIOPTYBAHHS KOPMY, i IBE/ICHHS BOJIH.

[Ipu migmoroBoMy yTpWMaHHI Ha TIMOOKIM MIACTHIIILI 3 KOMILJIEKCHOIO
MEXaHI3aIll€el0 1 aBTOMATUYHUM KEpyBaHHSM TMIpollecaMd BUPOOHMIITBA Y
NTAlTHUKAaX 3aCTOCOBYIOTH KoMmruiekTH oOmamnanHs [[BK-12A Tta IIBK-18A,
Kl pO3paxoBaHl /i TMPUMIIICHh IIMPUHOIO BIAMOBIAHO 12 Ta 18m 1
o6ciyroBytoth 20,4 Ta 30 THC. TOJIIB NITHIII.

Kommektu oOmamHaHHS [Jal0Th 3MOTY KOMIUIEKCHO MeEXaHi3yBaTu
BUPOOHWYI TIPOIECHM Yy MTAIIHUKAX 3 BUPOILIYBaHHSI KypuyaT Ha M’scCo,
MOYMHAIOYM 3 JTJOOOBOTO BIKY M J0 JOCSATHEHHs 3a0iiHOi macu y Bimi 70...90
THIB, pH 0€371030BaHIi TO/TIBJII CyXHMMH ITOBHOPAIIIOHHUMH KOPMaMH.

JUis  BHUpOIYBaHHS PEMOHTHOTO MOJIOJHSIKA Kypel Ha MiIo3i
npu3HaveHi kommuiektn oonagHands KPM-IT 1 KPM-18,5 (puc. 27.4),

Jlnst miciieBoro oOirpiBaHHs NTUL y mepuni THxHI kuttd (Bix 1 qo 30
IHIB) BUKOPHUCTOBYIOTH eliekTpuuHi Opynepu bII-1 1 BY-1.

bpynep BII-1 (puc.27.5) — 1ue mnapacojabKomoaiOHa KOHCTPYKIIis
IIECTUTPAHHOI (POPMH, BUTOTOBJICHA 31 CTAJIEBOTO OIIMHKOBAHOTO JHCTa. BiH
Ma€e BEHTWIAIIMHI BIKHA Ta TPHUCTPIM 17 3MIHM BHUCOTH ITiIBIITYBaHHS.
Po3mipu OpyaepiB — 1900x1650x1000mm. V¥V BepxHili yacTUHI Ha OIYHUX
CTIHKaX 3MOHTOBaHI YOTHpPHU e€JEKTpU4H1 HarpiBaibHi enemeHTu (TEHN)
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Pucynok 27.4. Cxema po3miiieHHs obnannanas KPM-18,5:
1 — cucrema minBinryBaHHs; 2 — enektpoopynep bII-1; 3 — cucrema HammyBaHHS;
4 — KOpMOTIPOBi; 5 — OyHKepHa roiBHUIIS; 6 — YaIIKOBa HAITyBaJIKa
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3arajbHOI0 MOTYXHICTIO 1KBT. EnekTpoOpynepu po3paxoBaHi Ha dKUBJIECHHS Bij
eNeKTpuuHOi Mepexi Hampyroro 220B. Ha cnoemianbHMX KpOHIITEHHAX
BCTAHOBJICHO JIaMITy OCBITJICHHSI, CUTHAJIbHY JIaMIy Ta 3amno0iXKHUK. 3ajaHa
temrneparypa +23...+38°C miATPUMYETHCS TEIJIOPETYIIOIOYUM TPUCTPOEM.
Koxen 6pynep obirpisae 500...600 kypuar. Bucoty ycraHoBku OpyJepiB Bijl
PIBHSI MAJIOTH PETYJIIOIOTh CIEHIATIbHOKO M1ABICKOIO 3 TPOTHBAT OO,

Jiis Toro, mo0 Kypuara MOCTYIOBO 3BHKJIM JI0 OCHOBHOTO O0JIaHaHHS,
MICIsl CEMH JIHIB OyHKEpHI TOJIBHUI ONMYCKalOTh BHU3 1 MIJICUMAIOTh Y HUX
KOpPM, YaIllKOBI HAIyBaJKM TaKOXX OMYCKAaKTh BHU3 1 BKIIOYAIOTH y POOOTY.
[Ticns  30-geHHOrO  BIKY TOMIBIAIO  KypuyaT 3AIHCHIOIOTH  OCHOBHUM
TEXHOJIOTIYHMUM OOJIaTHAHHAM.
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Pucynoxk 27.5. Cxema enexktpuunoro opyzaepa bIT-1:

1 — crosik; 2 — 60KOBHHA; 3 — OCBITIIOBaIbHA Jlamna; 4 — BigOuBay; 5, 18 — HarpiBagbHI €IEMEHTH;
6 — TemneparypHe pene; 7 — kiamnas; 8 — pama; 9 — knemuanii naket; 10 — npotuBara; 11 — nmpoBin;
12 — tpoc; 13 — 6anka; 14 — 6710k; 15 — Tara; 16 — curHanpHa ammna; 17 — KpuIka;

19 — 3ano6ixxHuK; 20 — mTOpKa
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J1o KOMIIIEKTY 00JIaiHaHHSA BXOJUTh KOPMOPO3/1aBay, sIKUM CKIATAEThCS
3 MPUBOJHOTO MEXaHi3My, J03YyBaJIbHOTO IPHUCTPOIO, JAHIIOTa 13 Iaibamu,
TpyO4acTUX KOPMOIIPOBOAIB 1 cucTeMu TmijaBimryBaHHsA. KopmmpoBoau
BCTAHOBJIIOIOTh Ha BUCOTI 2,2M Bif mijgjiory. [1ig KoKHUM OTBOPOM XOMyTaMU
Ta IUIAHKaMM 3aKpIJICH] BIJAMOBIAHI MAaTpyOKH, HUXKHIM KIHIIEM 3’€HaHI 3
OYHKEpHUMHU TOJIBHUIIMH. Y MIpy 3allOBHEHHS OJIHI€E] TOMIBHMII Ta
BIJINOBIIHOTO NMAaTpyOKa KOPM HAAXOJUTh Yy HACTYIIHY.

BbynkepHa >xoyioOkoBa roaiBHUI (puc. 27.6) ckianaerbcsi 3 OyHKepa,
JIBOX PEIITYACTUX 3aropoJIOK 1 JIOTKa. Y cepeaHii roaiBHUII — OJUH OYHKeEp, a
B KIHIIEBIM — 7Ba. ['OIBHUIIS TIPUKPITUIEHA IO KOPMOIPOBOAY HE3AJICKHO BIJI
J0TKIB. JIOTOK CKJIaJla€ThCs 3 K0JI00a Ta TBOX TOPIIEBUX CTIHOK.
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Pucynox 27.6. bynkepna roniBauiis [{BK-2-06A:

1 — migHiXHA ciTKa; 2 — Kinblie; 3 — Yama; 4 — po3IupIoBay; 5 — 3aropoxa; 6 — Oynkep; 7 — BiCh;
8 —rak; 9, 10 — kponmreitan; 11 — mignoH

3Hu3y 10 OyHKepa TOAIBHUIIl HA TPbOX MPYXKUHAX MIJABIIMICHO MiIIO0H.
[Ilo6 kypyaTa HE MNPOHUKAIM Y IIJJIOH, BCTAHOBJICHO 3aropoxxy. byHKep
TOJIIBHUIII PO3paxoBaHWM Ha JOOOBUM 3amac KOPMIB, MOCTIMHHUM IMap SKUX
MIATPUMYETHCS Y MIAAOHI BIAMOBIIHO 1O BEIWYMHH KUIBIIEBOTO 3a30py MIXK
HUM 1 peOpoM Kopirycy. PerymioroTh mpoXigHUN MEpeTHH MDK KOPIyCOM i
M1JOHOM TEPECTABIISTHHIM NIPYXKWH Ha 1HII OTBOPH.

[TimBicai romiBammi  KIb-2  (puc.27.7) BUKOPUCTOBYIOTH ISt
MIHEPAJIbHOTO MIJIKOPMY Ta T'PaBilo, K1 BPYYHY MEPIOIMYHO 3aBAHTAXKYIOTH Y
OyHKep.
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Pucynok 27.7. I'oniBHULS [J11 MiHEpaabHOTO migkopMmy 1 rpasito KI[b-2A:
1 — mignon; 2 — kinbie; 3 — OyHkep; 4 — KOBUPOK; 5 — BiCh; 6 — rak; 7 — KPOHIITEHH;
8 — pi3p0OoBe 3’€THAHHS

Kovmniexktn o6aagnannss LHBK-10B 1 IBK-20B mnpusnaueni s
BUPOIILYBaHHs OpoiinepiB BikoM Bif 1 g0 60 mi6 mpu yTpuMaHHI Ha TJIMOOKIM
MIICTUIII ¥ TOXyBaHHI CyXHUMH TTOBHOPALIOHHUMH KOPMaMH.

Kommnekr [BK-10B pospaxoBanuii Ha o6ciyroByBaHHs 10 Tuc.
OpoinepiB y nramnukax mupuHow 12m, a 1IBK-20B — na oOcmyroByBanHs
20 Tuc. OpoilnepiB y NTalTHUKAX ITUPUHOIO 18M.

Jnst obirpiBanHss KypyaT 10 30-I€HHOrOo BIKY MO BCbOMY MNTAIIHUKY
pOSBlIHYIOTB eJIEKTpUYHI OpyJiepu 3 po3paxyHKy 1 Ha 500 kypuat. Yci pobotu,
MOB’s3aHI 3 TOJMYBaHHSIM 1 HamyBaHHAM Kypdar A0 20-IeHHOTO BIKy, HE
MEeXaH130BaHi.

Kommiexktn obgagnanus KMK-7 1 KMK-4 BuKopucToByIOTH IS
yTpUMaHHS KypOK-HECYUOK Ha IiII031.

Mamuan Ta oOjagHaHHS, SIKI BXOJATH JO0 KOMIUIEKTIB, 3a0€3MeUyIOTh
npuiiMaHHs, 30epiraiis ¥ po3/aBaHHs KOPMIB TOJIBHUIISIMU; HallyBaHHS ITH-
1[1; TPUOMPAHHS MOCTIAY 13 KOPOOiB 13 3aBaHTAKEHHSIM Y TPAHCIOPTHI 3aCO0U.
30upaHHs s€lb 3A1MCHIOTh BpyuHy 13 THi3a-cekuiii CI'JI. Koxune rHi3zno-
CEKIIisl CKJIaJaeThes 3 14 1HAUBIIYaTbHUX THI3/, PO3MIIIEHUX Y JIBA SIPYCH.

VY nTamHuKy € micTh JiHIN MABICHUX OYHKEPHHX TOMIBHUIL 1 TPH JIiHII
HaITyBaJOK. ¥ CHUCTEMY HaITyBaHHsS BXOAHUThH Oak 3 KiamaHaMW IS 3HUKCHHSI
MaricTpaJIbHOTO TUCKY ¥ MiATPUMAHHS TIOCTIHOTO PIBHS BOJIY 1 YaIIKOB1 aBTO-
HaITyBaJIK¥ 3’ €THaHI 3 TpyOaMu 1 MIABIMICH] HA MIHYypaxX 0 CUCTEMHU TiBICKH.

JpoTaHa miABicka — L€ CYKYMNHICTh JIIHIM 13 APOTY AlaMeTpoM 6MM,
NPOTATHYTUX IIiJT CTEJIC0 1 3aKPIIUICHUX Yy TOPIEBUX CTIMKaxX MTalTHUKa
HATSHKHAMU TBUHTAMH.

Cucrtema 30upaHHS S€Ib CKIIAIA€ThCS 3 TBOX JIIHIN THI3/I-CEKITIH.

3oBHIMHIN OyHKEp Tl 30epiraHHs TUMYACOBOTO 3amacy CyXuX KOpMiB
3aBAHTAXXYIOTh KOPMOM TepiogudHO. [3 OyHKepa KOpM KOHBEEPOM MOJAETHCS Y
OYHKEp-KUBWIbBHUK KOPMOpO3/JaBaya, a 3BIATH TPOCOIIAKOOBHUM KOHBEEPOM
4yepe3 CUCTEMY TPyOUacTHUX KOPMOIIPOBO/IIB — MOCIIOBHO Y KOKHY T'OJIIBHUIIIO.
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[Tocnin 13 kaHaIB NMPUOMPAOTH TaK: OJUMH CKPEOKOBHI Bi30K BHUKOHYE
poOoUMiA XiJI, TTOJA0YH TOCIII JI0 TTONMEPEYHOTO CKPEOKOBOIO KOHBEEPA, SIKUM
BUBAHTAXYy€ HOTO y TPAHCIIOPTHI 3aCO0H, a IPYTHI IEPEMIIITYETHCS BXOJIOCTY.

[ITaa kepyBaHHS KOPMOpPO3Jaueld pO3MillleHa Yy  CIy)KOOBOMY
NPUMILIEHHI, a mada KepyBaHHS MeXaHI3MaMu MPUOMpaHHS MOCHiay — Ouis
MIPUBOJIHUX CTAHI[IMA IbOTO 00JIaTHAHHS.

[Ipu yTpuMaHHI NTULI HA YTEIUICHIHN MiJ1031 KOMIIEKCHY MEXaH13alliio 3
YaCTKOBOIO aBTOMATHU3AIllEl0 BUPOOHMUYMX MPOLECIB 3a0€3MeUyl0Th TaKl
KOMIUIEKTHA OOJIaHAHHS:

- IJI1 MaTOYHOTO cTajga Kypeu seunux Ta M’sicHux mopig (KMK-12 1
KMK-18), ingukis (MBC-1,8), kauok i ryceii (KHY-3, KHY-5);

- 1. peMoHTHOTO MojoaHska kypert (KPM-12 ta KPM-18), ingukiB
(UPC-2,3), kauok i ryceii (KPY-3,5, KPY-8);

- U151 BUpoulyBaHHs Ha M’sico OpoinepiB (LIBK-12A, IIBK-18A), inauuat
(UMC-4,5), xauenst i rycerst (KMY-10, KMY-15).

Kypuar-0OpoitnepiB Big 1 10 56 1HIB BUPOILYIOTh HA CITYACTINA MIJJIO31 Y
NTalTHUKaX, SK1 OCHAIIEeHl TeXHOJIOrigHuM kKomiuiekroM K-II-5, a maroune
CTam0 Kyped M SICHUX IOpiA — 3a IHTEHCHBHOIO TEXHOJIOTIEID Ha CITYACTIH
1031 Y TOEMHAHHI 3 TJIMOOKOIO TIJICTHIIKOIO TPH OOMEXKEHIM TOMIBIl Yy
NTallHAKAX 3 KoMIuiekToM oonagHanus K-11-11. Buganenns nmocniny 3 kopooa,
SAKAW PO3MIIICHUI TiJI CITYACTOK TIJJIOTOI, 3a0€3IMeUyeThCsl CKpPEOKOBUM
TPAHCIIOPTEPOM.

YTpuManHs Kypel Ha IIHMOOKIN MiACTUIILI MA€ CYTTEBI HEJIOMIKU:

- HEOOX1JHO MAaTh [JOCTATHIO KIIBKICTh SKICHOTO MIACTAJIKOBOTO
Marepiany;

- KypU 4YacTO HECYTh SHIM 1MO3a THI3IOM, MPU [BOMY IOTIPIIYIOTHCS
XapyoBl Ta 1HKYOAIliliH1 BJIACTUBOCTI SIEIb Yy PE3yJIbTATI 3a0pyIHEHHS, a Ha 1X
30MpaHHs BUTPAYAETHCS OaraTo mpaiii;

- 3HAYHO TMOTIPIIYETHCA MIKPOKJIIMAT Yy MPUMILIEHHAX, a MOCTIHHUN
KOHTAaKT MTHUILI 3 TMOCIIAOM CTBOPIOE YMOBHM [JIi BUHUKHEHHS PI3HUX
3aXBOPIOBaHb;

- 3HIDKYEThCS  €(eKTUBHICTh 3aco0iB MeXaHi3amii W aBTOMaTH3aIlii,
I IBUIIYETHCS COOIBAPTICTD MPOAYKIITIT.

YTpuMaHHA NPOMUCIOBOrO CTajla S€YHUX Kypeu Ha 0azamoapycHux
cimuacmux ado naanuacmux nid102ax BUKOPUCTOBYIOTh Y 0aratbox KpaiHax
E€pponu (IBeitnapis, Jdaunis, ABctpis, BenukoOpuranisa, Hinepnannu, lBeris
Ta 1HIIMX) SK AIbTEPHATUBY TPAAUIINHOMY KIITKOBOMY yTpUMaHHIO. Lls
cucteMa 3a0e3nedye Maike Taky K IIUIbHICTh MOCAJKH, SIK 1 KIITKOBE
YTpUMaHHA, 1 Ma€ Kpalll €KOHOMIYHI NMOKa3HUKHU IMOPIBHSHO 3 YTPUMAHHIM
OTHUI Ha O1J1031.
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YTpumMmaHHs KypOK-HECYYOK Ha OaraTosipyCHHUX Iijjiorax (ayiary sistems)
Kpallle BiAmoBijzae BUMoram AupekTHBH €C 1100 YMOB yTpHMaHHS MTHII.
OOmamHanHs JUisi  yTpUMaHHS Kyped Ha  OaraTospycHUX  MIJJorax
BUTOTOBJISIIOTh €Bpomeichkl kommaHli «Big Dutchman», «Jensen», «Lacoy,
«Vencomatic», «Volito» Ta iH. BOHO 3HaYyHO BiAPI3HAETHCA KOMIIOHYBaHHSM,
KOHCTPYKTUBHUMHU OCOOJIMBOCTSIMU W OCHOBHHMHM ITapaMeTpaMH, aje, MOo10HO
KOMIUIEKTaM KJIITKOBOTO OOJIaJIHAHHS, MICTUTh: OYHKEpH Mg 30epeKeHHS
3amacy  KOpPMiB, TpaHCIOPTEpU JUIsi  TPAHCIOPTYBaHHS  KOPMIB [0
KOPMOPO3/IaBAIbHUX MPUCTPOIB, KOPMOPO3JaBajibHI MPUCTPOI, HAIMYBaJIKH,
THI3/1a JIJIs SI€1lb, 3aCO0M MEXaH130BaHOTO 30MpaHHs S€1lb, BUAAICHHS MOCTIY,
OaTapei OaraTosipyCHUX I1JJIOT.

3aCTOCOBYIOTh B OCHOBHOMY JIBO- 1 TPUSIPYCHI MIAJIOTH Yy TMO€IHAHHI 3
MOKPUTUM MiJICTHIIKOIO MTPOCTOPOM a00 MJIaHYACTUMHU MiAJIOraMu NTallHUKA. Y
KOPMOPO3/IaBAIbHUX MPUCTPOSX HANOLIBIIOTO MOIMMUPEHHS HAOYJIN JIAHIIOTOBA
Ta chipajJibHa CHUCTEMH KOPMOpPO3/IaBaHHS, a TaKOXX MOOUIbHI OyHKEpHI
po3naBaui. HamyBaiky HailyacTillie 3aCTOCOBYIOTh HIMENbHI 3 KParuieyJOBIO-
I0YMMHU 200 BOJIOYJIOBIIIOIOUHMMH K0JI00aMH, MIKpOYAITIKOB1 Ta YarkoBi. ['Hi3ma
MOXYTb OyTH BOymoBaHi y Oarapei OaraTosipyCHUX Miajgor  ado
BCTAHOBIIIOBATUCS OKPEMO BiJl HUX.

T'on06Hi Hedoniku: BENVKI MUTOMI BUTPATH KOPMIB; OUIbIIA KUIBKICTh
3a0pyJHEHUX  S€llb; YacTWUHA SIEI[b  BIAKJIQJAEThCA 1032  THI3JAAMHU;
YCKJIAIHIOETHCS JIOTIISA 32 MITHIICTO.

27.4. MamiuHu Ta 00J1aJHAHHS JJIS JOTJISAY 32 NTHLEHO 1 IS
00po0KH f1€Ub
MammvHu  AJ  BHBAHTAKeHHSI  MiACTWIKH 3  NTANIHMKIB.
BukopuctoBytoTe  Oyib03€pu,  BUCOKONPOAYKTHBHI ~ MAIlUHUA IS
HABAHTAXKEHHS 3JIeXKaIMX cunydux Marepianis tuny MBC-3M, MBC-4 1 MI'Y,
MOOLJIbHI TPAHCHOPTHI 3ac00M (aBTOMOOWII 200 TPAKTOPH 3 MpUUETaMu).

MamHu JJisi TPAHCHOPTYBAHHSI MOCJiay. Big nTamHukiB TMOCHTIT
HATYpaJbHO1 BOJIOTOCTI BUBO3STh 3a JIOMIOMOT0I0 aBTOCAMOCKH/I1B, TPAKTOPHUX
camockunuux npuyeniB tuny 2I1TC-4, 2IITC-6, MM3-768, MM3-771; Ha
npudenax-miaardopmax 3 MexaHizmMamu pos3BaHtaxkeHHs 1-I1TC-9 ado 3-TITC-
12 y xoHTewHepax. s TpaHCTIOPTYBaHHS PIAKOTO TOCIITY BUKOPHUCTOBYIOTH
po3kuayBadi piakux moopuB tumy PXT-8, MXT-10, PXT-16 (emuicTio
BiamoBimgao &, 10 1 16M3), o arperatyrThcs 3 Tpakropamu T-150K 1 K-701,
IP2KVY-3,6 emHicTIO 3,6M3 Ha 0a31 aBToMo011s1 ['A3-53.

MamuHu 151 METTA fi€lb. J[Jig BOJOrOro OYMINEHHS, JAe3iH(eKIll Ta
MOJAJBIIOTO CYIIHHS S€1lb BUKOPUCTOBYIOTH MamuHu M-4M, SAM-3000M,
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AMY 1 AMVY-18-10A Ta iH. 171 MUTTS s€lib. KOHCTPYKTHBHO TIE€PIIi TPU TUIIH
MAaIlIiH BUKOHAHI 32 TAKOI CXEMOIO: HA CTAHWHI BCTAHOBJIEHI MEXAHI3MHU IS
MUTTSI (3BOJIOKYBa4Y-TIaTPYyOOK 3 OTBOPAMHU 1 HMIJIIHAPUYHOIO IIITKOKO), CYIITHHS
(IIHeK Mmojiavi, MWTHAPUYHA IIITKA 1 JIOTOK), TPAHCIIOPTEP 1 MPHUBOJ 3 MYCKO-
3aXMCHOMX amaparyporo. o cxiany mammmuau AMY i MUTTS sielb BXOJUTH
TaKOX eJIeKTpokajopudep MoTyXHIcTI0 25kBT 1 TpyO4acTi ejaekrpoHarpiBaui
noTykHicTio 10,5xBt. Mammnaa SIMVY-18-10A ckmamaeTscs 3 arperatry s
MUTTS Si€lb, OJOKA CYIIIHHA, CTOJa MPUUMAIIBHOTO, €JIeKTpooOiaiHanHs. s
MallliHa — II€ 3BapHa KOHCTPYKIIisA-KapKac, 110 Ma€ BOJASHUM Oak, BIICTIMHUK 1
miaa0H. POMMKOBUN MIECTUPSAIHUN TpaHCIIOPTEP IMEPEMIIIy€e SUIST Yepe3 30HU
MUTTS 1 CyIIHHA. MUIOYUN PO3YHMH MOMIIOIO MOJAETHCS HA IIITKU. biok cyIiH-
HS CKJIQJA€ThCA 3 BEHTWIATOpA 1 MOBITPOBOJA 3 AuUBy30poM. YKiIaJadbHUK
BUKOPHUCTOBYIOTH JIJIs TIePEKIIaIaHHs S€Ib Ha POJIMKOBUI TPaHCTIOPTED.

ABTOMOOIJI 1JIA TepeBe3eHHs f€lb, J000BUX Kyp4ar i KMBOI NTHIII.
Jlist mepeBe3eHHsT fienpb 1 1000BUX KypyaT BikOM 10 3 Ai0 3aCTOCOBYIOTH
cneraBToMo0111 Mmoneneit 37161 1 5702; sxuBoi mopocinoi nruili (y TOMY YUCIi
opoitnepiB) — 5703. VYci crenaBToMo0111 00J1aHaHl CHCTEMaMH OOIrpiBaHHS 1
BEHTWIALIT Ky30Ba, a TaKOX MpWIaJaMd, M0 KOHTPOJIOIOTh CTaH
MIKpOKJIIMaTy, PO3MIIIEHUMH Ha TPWIAJAOBOMY IIUTKY y KaOiHI BOis.
CneuaBromMoOUTI Halle(heKTUBHIIIE BUKOPUCTOBYBATH MpPH IEPEBE3CHHAX Ha
3Ha4H1 BiAcTtaHi. [Ipu TmepeBe3eHHSX Ha TEPUTOPIi TOCMOJAPCTBA MOXKHA
BUKOPUCTOBYBAaTH  CIELialibHI ~ KOHTEWHEpPH, IO  BCTAHOBJIIOIOTHCS
HAaBAHTAKyBauyaMM Ha MPUCTOCOBAHI MPUYIIHI TPAKTOPHI BI3KKM a00 aBTOMOOLII
3arajbHOrO MPU3HAYECHHS.

MamuHu 10l COPTYBAaHHS Ta 00poOkmM seub. [[ns copryBaHHs Ta
00poOKkM sienh BHKOPUCTOBYIOTh MammHu AC-1, MCA-1M, ACM-2, minii
00po6Oku sienib JIOSA-7,2, JICOA-2x2, JIOS-4, 110 noctavanucst NTaxiBHUIBKUM
rocrnojapcTBaM 10 mnoyatky 90-x pokiB 1 3Ha4YHA KUIBKICTh SIKMX 30eperiacs
notenep. HuHi nraxiBHUYI rocrogapcTBa YKpaiHU MOYadid BUKOPUCTOBYBATH
BHCOKOIPOAYKTUBHE 00JIaJHAHHS BUPOOHUIITBA 3aX1THOEBPONEUCHKUX (IpM.

Mammna SC-1 npusznadyeHa mjisi COPTyBaHHS f€lb 32 MAacOK Ha TpHU
KaTteropii 1 iXxHe MapKyBaHHS 3 TO3HA4YEHHSAM KaTteropii ¥ marm. Ha xopmyci
MaIllMHU BCTAHOBJIEHO: HABaHTAXyBau, TPAHCIOPTEP 13 3aBAHTAKYyBAIbHUM
CTOJIOM 1 OBOCKOIIOM, BaroBuil MexaHi3M, MEXaHI3MU MapKyBaHHs, MPUBOIH 1
OPUCTPOI [T KepyBaHHs. HekoHuiiHI S B1IOUPalOTh BPYUHY.

[IponykTuBHima W pgockoHaiima yctaHoBka MCS-1M Bxirodae 1Bl
ycTtaHoBkH, momiOH1 n0 SC-1, mae aHajgoriyHi CKJIaA0B1I ¥ BUKOHYE Ti X
omeparllii, ajge 3 IOIIIOM S€Ib Ha ITATh Kareropiii. CopTyBaJibHI CTOJH
MPUCTABJICH] JI0 KOPIyCy MAIIMHU MO oO0ujBa OOKH, 1 sHLS HAYyTh Ha
COPTYBaHHSA JIBOMa TOTOKAMH.
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Maiuna SICM-2 BUKOHY€ aBTOMaTUYHE COPTYBaHHS 1 MApKyBaHHS S€llb
3 TIPOJYKTUBHICTIO, 110 JOPiBHIOE NPOoayKTUBHOCTI MCS-1M, ane 3 MeHIIow0
KUIBKICTIO OOCJIYTrOBYIOYOro NepcoHany. BpydHy BHKOHYIOTH Taki omeparti:
3aBaHTAXEHHS MPUUMaAIBHOTO TpaHCHopTepa (3a JOMOMOTOI0 PYYHOTO
nepekiaaya, po3paxoBaHoro Ha 10 seip), BUOpAKOBYBAHHS HEKOHAUIIMHUX
seib. OcHOBHI By3iu mamuHu SICM-2: ctaHuHa, TpuiMallbHUN TpPaHCIIOPTED,
OCBITJIIOBAJIbHUM OJIOK, KaOlHa, pO3MOAUIbHI U pO3JaBajibHI MEXaHI3MH,
MEXaHI3MHU MEPEMIIIEHHS, 3BaKyBaHHs, MapKyBaHHS S€lb, MPUBOJ 1 IIyJbT
KEepyBaHHS €JIEKTPOOOIIaTHAHHSIM.

Jhinii JIOA-7,2, JICOS-2x2, JIOA-4 nns o6poOKu siels MpU3HAYCH1 IS
aBTOMAaTUYHOTO MHTTS, CYIIIHHSI, OBOCKOIIIOBAHHSA, COPTYBaHHS iX 3a Macolo,
MapKyBaHHs Ta ykiaaaHHs (pydHe) y Tapy. o ckiamy miHIM BXOASTH: Py4HI
nepekaagaydl se€lb, NpUUMalbHl TPAHCHIOPTEPH, YCTAHOBKHU I MUTTS SIEUD,
NPUCTPIN A1 OBOCKOIIIOBAHHS, JIYUJIBHUKH, MEXaHI3MU [JIsi COPTYBaHHS 1
MapKyBaHHs, BHUHOCHI TpPAHCHOPTEPH, NpPUINMaNbHI CTOAM U  EIEKTPO-
oOJafHaHHS.

O6aagHaHHA IS TJIMOOKOI mepepoOKM si€lb. 3HAUYHY YACTUHY S€lb
peani3yloTh HE Yy IIJIOMY BUIJISIL, & MEpepoOIsitoTh y Pi3HI HamiBhaOpHUKaTH.
Cyxi dalIEenpoOayKTH 3py4yHl Il 30€peKeHHS, TPAHCIOPTYBaHHSA W
3aCTOCyBaHHsS. BOHM KOPHCTYIOTBCS BEJIUKHM TIOMMMTOM Yy HACEJICHHS,
MiIPUEMCTB  TPOMAJCHKOTO Xap4yyBaHHS Ta PI3HUX Tally3sX XapyoBOi
MIPOMUCIIOBOCTI, a TAKOXX € TEPCIICKTUBHUM IMPOIYKTOM eKCropTy. OCHOBHUM
BUPOOHUKOM OOJagHaHHS A TMOOKOI mepepoOku seub B Ykpaini € ATBT
«donenpkuit 3aBon «l[Ipoamam»y». s BUpOOHHMITBA CyXUX SIMIIETIPOTYKTIB
(CyXOoro SIE4HOTO TMOPOIIKY, O1IKa 1 KOBTKA) 1€ MIAMPHEMCTBO BUITyCKa€e 5
TUTIOPO3MIPIB CYIIMIBHUX YCTaHOBOK. CYIIIIHHS PIIKUX SIEYHUX TMPOIYKTIB B
YCTAHOBKAaxX 3JIACHIOETHCS Yy BIOPOKHUIUITYOMY IIapl 1HEPTHOrO Marepiainy
(¢TopomnacToBi KyOMKHU 3 pO3MiIpOM I'paHi 4MM).

Jlo cknaxy YCTaHOBOK BXOJUTh Take OOJagHAHHS: TpUUMalIbHI U
BUJIATKOB1 Oaku, (QUILTPU IS BUXIAHOTO NPOIYKTY, HEHTPpUPYTH, HACOCH,
CYyIIWJIbHI KaMepH, BEHTWIATOPW (HATHITAIBHUN 1 BIJICMOKTYBaJIbHU),
IUKJIOHM 3 0aukamu Jyisi 30UpaHHs CyXOro NpoayKTy, 3acCO0M aBTOMAaTHU3allil.

Lle#i xe 3aBox Bumyckae ycraHoBku [1-OJIM i [1-OJIM1, npuszHadeHi
TUTsI BAPOOHMIITBA PIAKUX SHIIETTPOAYKTIB (TaCTepU30BaHUX OLITKIB 1 )KOBTKIB Ta
1H.). YCTaHOBKM BHWKOHYIOTh Taki omepaiii: MuTTA, Je3iHdexiio u
IIPOCYITYBaHHS TIOBEPXHI IIKAPATYIH IIJIbHUX S€Ilb, PO3OMBAHHS €D, ITOLTY
BMICTYy SI€Ilb Ha OUIOK 1 KOBTOK, IXHIO T'OMOTEHI3aIlil0, BIJOKPEMJICHHS BiJl
mKapanynu 3aidumikiB Oinka (ycranoBka WI1-®JIMI1), TpancnopTyBaHHsS
SAUIENPOAYKTIB, MACTEPU3AIIIIO TA YIIAKYBAHHS O17Ka 1 )KOBTKA.
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27.5. InkyOaTopu Ta IHKyOauidA g€Ub

InkyOaniss sienb — MpOLIEC CTBOPEHHSA ONTUMAIBHUX TEMIIEPATypPHO-
KJIIIMaTUYHUX YMOB JJIsl HOPMAJIBLHOT'O PO3BUTKY 3apOJIKa B MEPioJ1 1HKYOAIlii.

[akyOaris € mpupoHa 1 mry4dHa. Di3uuni ymoeu iHKyoauyii.

1. TpuBajicTs inkyOamii. Pi3Ha 17151 pi3HUX BUAIB NTULL: @) IS KypyaT
— 21 no6a; 0) st kaueHaT — 28 110; B) aist rycensT — 30 mi0.

2. Po3mip inkyOauiitnoi rpymu: npu wmryuHii — go 150 twc.mr.,
npupoHiid — 10...20 mir.

3. TemnepaTypuuii pexum. [l HOPMaJIBHOTO PO3BUTKY €MOpPIOHIB
TeMIlepaTypa MOBITPsl MOBUHHA OyTH B mianas3oni Bix +35,6 no +39,7°C. Ilpu
MITY4YHI# 1HKyOaIlii BOHA MMOCTIHA, TPU IPUPOIHIN — 3MIHHA.

4. BizHocHa BOJIOTiCTH MOBITPA. ONTUMAIBHOI MPUUHITO BBAXATH
BiIHOCHY BoJioricte B miama3oHi 40...60%. B iHkyOaTopax el mapamerp
PETYJIOETHCS, Y IPUPOJHUX YMOBAX 3AJIEKUTH BiJl KIIIMAaTUYHOTO (POHY.

5. HoBiTpoooMmiH. I1IBUIKICTE pyXy MOBITps OIS A€Lb y MPOMHUCIOBHUX
iHkyOaTtopax konuBaeThes Big 0,1 no 0,52m/c, y mpupoanux ymonax — 0.

6. Cnoco6u mnoBepTaHHA si€lb. [loNOXeHHSA s€nb TPU  MITYYHIN
iHKyOarii Moke OyTH TOpPU3OHTalbHE W BEPTHKAJIbHE, y NPHUPOIHIA —
ropusoHTanbHe. [Ipu ropu3oHTAIBHOMY TMOJIOKEHH] 1X MEePIOAUYHO 00epTaIOTh
HABKOJIO JIOBTOi OC1 Ha KyT npuoim3Ho 180°, mpu BepTUKATHHOMY — HAXWISIFOTh
JIOBrY BICh B oOujiBa OOKM BiJ JIIHIT Aii CWJIM TSDKIHHS B OJHIM a00 KIJTBKOX
momuHax. [loBepranHs sienp B 1HKyOaTOpax BUKOHYIOTH 24 pa3u Ha 00y, Y
MPUPOJHUX YMOBAX — HEPETYJISIPHE TTOBEPTAHHS.

7.Cmnoci0 o0irpiBanHsi sielb — KOHBEKTUBHUW TEIUIOOOMIH, Y
MPUPOTHUX YMOBAX — KOHTAKTHHM.

Inkyb6aropu. Haitbinpmoro nommupenHs B Ykpaini HaOynu 1HKyOaTopu
«YuiBepcanm» pizaux wMoaudikamii (IYII-®-45, TYB-®-15), yactka skux
cknagae 6mu3bko 90% ychoro napky npoMHCIOBUX 1HKYyOaTtopiB B Ykpaini. Ha
JaHUM yac NTax1BHUIIbKI TIANPUEMCTBA TOYAIM BUKOPUCTOBYBATH 1HKYOaTopu
Ta 1HImEe oOJlaJHaHHS, OB’ sI3aHe 3 1HKYOAIli€l S€lb, MPOBIIHUX 3aXiTHUX
BUpoOHUKiB «Petersime» (benspris), «Jamesway» (Kanama), «Pastefomy
(Higepnangu) Tomo. Pos3mowato TakoX  BUPOOHHUIITBO  BITYM3HSIHHUX
inkyOaropiB (TOB «IHKI», m. 3miiB XapkiBCbKOi 00JaCT1).

Iukybamop «Ynieepcan 55». llpusnadenuit nys 1HKyOaIi 1 BUBEICHHS
yCiX BUIB CUILCHKOTOCIOAApPChKOl MTUlll. /[0 KOMIUIEKTY 1HKyOaTopa BXOMASThH
TpH 1HKYOAaIl1liHI KaMepHu B OJTHOMY KOPIyCl Ta OJ{Ha BMBiIHA KaMmepa.

Inkyoamopu ynigeepcanvnuit nonepeouniu IYII-D-45 ma eugionui
1YB-®-15 npusHadeHi BiANOBIIHO JHS 1HKYOAII] S€1lb 1 BUBEJCHHS MOJIOTHSIKA
yCIX BHIIB CUIBCHKOTOCIOAAPCHhKOI mrTuill. Ile okpemi MamuHU, MO MOXYTh
MOCTA4YaTHCS HE3aJEKHO OJHMH BiJ OJHOIO 1 € YJOCKOHAJICHHM BapiaHTOM
1HKyOaTopa «YHiBepcan-55».
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Iukyb6amop nonepeonwvoi inkyoauii 1YII-D-45 cknamaeTbCs 3 TPHOX
aBTOHOMHO MPAIIOIOYUX KaMep B OJHOMY KOpITyCl, €EAMHOTO MEXaHI3My MOBO-
pPOTY JIOTKIB Ta €JEKTpooOIagHaHHA. Y KOXKHIM KaMmepi iHKyOaTtopa € O6apaban
13 JIOTKaMH, BEHTHJISATOP, CUCTEMH: OOIrpiBaHHS, OXOJIOJKEHHS, 3BOJIOKCHHS,
KEpyBaHHS Ta aBapiiHOro oxoJio/mkeHHs. I[loBOpOT s€ub 31HCHIOETHCSA
moroauHu. IlopiBHsSHO 3 iHKyOaTopoM «YHiBepcam», y LI KOHCTPYKIi
30UTBIIEHI YacTOTa 00EpTaHHsS BEHTUJISATOPA, MOTYKHICTh HarpiBayiB, BBEJCHA
CUCTEMA BOASHOTO OXOJIOJUKEHHS, 3aBaHTaXXKEHHs 1ad ogHOpa3oBe. [HKyOaTop
OCHAIIICHUM CHCTEMOIO aBTOMATU30BAHOTO KOHTPOJIO Ta MIATPUMAHHS
TEXHOJIOTTYHUX pexuMiB 1HKYyOalii. Cuctema 3abe3nedye KOHTPOIb TOTOYHUX 1
3a/IaHUX TIOKa3HUKIB TeMIIepaTypH, BOJOTOCTI, PEKUMIB POOOTH BCIX CHUCTEM
iHkyOaTopa. L{i1ogo00BUil KOHTPOJIb MOXHA 3IIMCHIOBATH 3 POOOYOTO MICIIS
orneparopa, Jie 3a0e3neuyeTbes Bi3yalbHa IHPOpMAIlisl B peaIbHOMY Yaci.

Iukybamop eugionuit 1YB-@-15 icTOTHO BiAPI3HSETHCA BI1J BUBIIHOI
mradu inkyGatopa «YHiBepcan-55». Moro mictkicTs cknamae 16 000 kypsunx
S€1lb, M0 PO3MINTYIOThCS B 112 BUBIAHUX JTOTKAaX HAa YOTUPHOX Bi3kax. BuBijHi
JIOTKM BUKOHAHI 3 JPOTSAHOI CiTKM 3 po3MipoMm Bidok 10x10mm. Kopmyc
iHKy0aTopa He Mae€ maHenl miyord. s OXOJOHKEHHS, 3BOJIOKEHHS MOBITPS
Ta BUJAJICHHS MWJIYy Ha 3a/JHIM MaHen 1HKyOaTtopa 3MOHTOBAHHWHN BIIKPUTHUN
TEIJI000MIHHHK, TaM € PO3TaIlIOBAHUN BEHTUIISTOP.

Iukybamopu «Petersimey. Komnanis «Petersime» (benbris) € ogHuM 13
MPOBIAHUX CBITOBUX BUPOOHUKIB 1IHKYOaTOpiB Ta iX oOnaaHaHHSA. Buroromise
1HKyOaliiHi Ta BHUBIAHI MAaIIMHU PI3HOI €MHOCTI, OJHOPA30BOi abo
OararocTagiiHOT 3aKJIaJKU. 3aropojpKyBallbHI TMaHeNl 1HKyOamiiHux mad
BUKOHAH1 3 BUCOKOSIKICHUX MarepiajiB, cepTU(IKOBAaHUX ISl 3aCTOCYBAHHS B
XapyoBii MPOMUCIOBOCTI, OCHOBHI METAJIEB1 JIeTalll BUKOHAHI 3 HEP)KaB1IOYO1
cram. [HKyOaIiiiHi JIOTKM BCTAHOBIIOIOTH Y CIHEMIaTbHUX BI3KaX, IO
BKOUYIOTbCSI B 1HKyOauliiiHy mady W aBTOMaTUYHO MNPUETHYIOTHCS 10
MMOBOPOTHOTO MPHUCTPOI0. MICTKICTh OJHOTO 1HKYOaIliiiHoro jotka — 150 serp,
onHoro Bizka — 28 abo 32 notka (4200 ado 4800 sieup). [IpuBoa MOBOPOTHOTO
OPUCTPOIO MOXe OyTH MHEBMATUYHUN a00 ejekTpomexaHiuHuil. OOIrpiBaHHs
mrad) 3A1MCHIOETHCS CNEKTPUYHUMHU HArpiBaJbHUMU eleMeHTaMu. OXOJoIKeH-
HS TIOBITPSHO-BOJASIHE, BEHTWISATOPAMH, IO TMPOTAHSIOTH TOBITPS KPI3h
TpyOUacTi MiJiHI TETUIOOOMIHHUKH, SIKUMH MPOIyCKAEThCS Boaa. BenTunstopu
pa3oM 3 TEIII00OMIHHMKAMH PO3TAIIOBaHI MIXK BI3KaMU 3 JIOTKAMH Y HAPSIMKY
BiJl MIEPEAHBOT IO 3aJIHHOI MaHeNl 1HKyOamiiHux mad. 3BOJIOKEHHS TOBITPS B
1HKyOaTopax 3/1MCHIOIOTH 3BOJIOKYBadl JAMCKOBI (HaOip MIACTUKOBHMX IUCKIB,
pPO3TalIOBAaHUX Ha 3arajibHiil OcCi, SKi MOBLILHO 00EPTAIOTHCSA Y LMUIIHAPUYHIN
BaHHOUIIl 3 BOJ0I0) a00 po3mwIoBaIbHI ((POpCYHKH, IO MPaLIOTh MPHU
MO/IaBaHHI CTUCHEHOTO MOoBITpA). [HKyOaTopH 00gagHaH! CHCTEMOIO KEPYBAHHS
npolecaMmu 1HKyOaiii Vision (nucmiieitna) abo Analog (ananorosa).
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Jleknia 28

TUIIA TBAPUHHULILKUX NIJIIPUEMCTB
TA IX OBJIATHAHHS

28.1. Knacudikaisi Ta 0CHOBHI TUIIOPO3MIipPH TBAPUHHUIbKHUX
MiANPUEMCTB.

28.2. Bumoru 10 3a0y/10BM TBAPUHHULIBbKUX epM.

28.3. Cucremu Ta cnocodOM YTpUMAaHHA TBAPUH I ITHLI.

28.4. O01atHaHHA NJIA YTPUMAHHSA BeJIMKOI poraroi xy1o0u.

28.5. O01aHaHHA NJIA YTPUMAHHS CBUHEH.
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28.1. Knacugikauist Ta 0OCHOBHI TUIIOPO3MIPHU TBAPUHHMIbKHUX
MiANPUEMCTB

BupimuTty npobiiemy 3a0e3nedeHHs HaceIeHHS MPOAYyKTaMH XapayBaHHS
TBAPUHHOTO TOXO/DKCHHS MOXKHA I1HTEHCHU(]IKAI€l0 rajly3ell TBapHHHHIITBA.
JlocsirTu 11bOro MOKHA, BUKOPUCTOBYIOUHM BUCOKONPOYKTUBHI MOPOJAU TBAPUH
1 OTUIl, 3a0€e3MeYnTr A1 HUX (Pi310J0T1HHO KOM(OPTHI YMOBU yTpUMaHHS Ta
IHTEHCUBHOTO BHUPOIIYBaHHS MOJIOAHSKA 3 MOBHOLIHHUM KOPMOBHPOOHUIIT-
BOM, T'OJIIBJICIO0, MEXaHI3AI[I€10 Ta aBTOMATHU3AII1I0 TEXHOJOTTYHUX MPOILIECIB.

BupoOuuireo TBAPUHHUIIBKOT MPOTYKITT 3IIUCHIOETHCS Ha
CIellaII30BaHNX TBAPUHHUIIBKUX MMIANPHEMCTBAX: ¢epMax, KOMILIEKCAX,
(epMepcbKUX Ta NPUBATHUX IOCHOAAPCTBAX.

OcHoBHOIO QopMOIO0 Oprasizailii TBapuHHULITBA € (pepmu. Bubuparoun
HaWNPUUHATHIIINA po3Mip (epMH AJie KOHKPETHHMX YMOB TOCIOAAapCTBa,
BpPaxoBYIOTh pIBEHb I1HTEHCU(IKaALll KOPMOBUPOOHUITBA; MOKJIUBICTh ii
3a0e3ne4YeHHs] BciMa HEOOX1IHUMH pecypcaMu (TBapMHAMH, KOpMamu, BOJAOIO,
BIIMOBIIHUMHU  KaJpaMH); MPUUHATY TEXHOJIOTIIO, BKIIIOYAIOYM CIIOCOOM i
CUCTEMHU yTPUMAHHS TBapWH, TUIM TOMIBII; OpraHizamil0 PUTMIYHOTO 1
HETIEpPEPBHO-TIOTOKOBOT'O BUPOOHMIITBA;, CIIOCOOM BHJAJIICHHS Ta YTHI3aIil
THOIO; PO3MIPH 1 CTPYKTYPY CUIbCHKOTOCIIOAAPCHKUX YTi/b Ta 1HIII (PaKTOPH.

TBapunHuubka ¢epMa — MAPO3AUT  CUIBCHKOTOCIOIAPCHKOTO
MINPUEMCTBA. 3 PO3BUTKOM CIIeliaii3allii 1 KOHIEHTPAIlii CTBOPIOIOTh BEJIUKI
dbepMHU TPOMHUCIOBOTO THUITY, SIKI 3a TEXHIYHUM pPIBHEM HAOIMXKAIOTHCS J10
TBAPUHHHUIIBKUX KOMILJIEKCIB.

TBapMHHMUBKHI KOMILIEKC — CUIBCHKOTOCTIOJAPChKE BHPOOHUYE
MIAMPUEMCTBO, TpPHU3HAYEHE [JIi PIBHOMIPHOTO IUIOPIYHOTO BUPOOHHIITBA
BHCOKOSIKICHOI TBapWHHHUIIBKOT TPOIYKIli Ha OCHOBI 3aCTOCYBaHHS MPOMHUC-
JIOBOT TEXHOJIOT11, HAYKOBO1 OpraHi3allii mpaiii, BACOKOTO PiBHS KOHIICHTpAIIIT i
crienianizaiiii BUpoOHUIITBA HA 0a31 KOMIUIEKCHOI MeXaH13allii, eleKkTpudikarii,
aBTOMAaTH3allll, TOTOKOBOI OpraHizallii TeXHOJOTTYHHUX MPOIIECIB.

TBapuHHULBKI (PEpPMHU 1 KOMIUIEKCH PI3HATHCS PO3MIPAMU, TEXHOJOTIEO
BUPOOHMIITBA TPOIYKIIii, OyAIBETbHUMHU BUPIIICHHIMHU.

TBapuHHUIIBKI MIATPUEMCTBA MOIUISIOTH 32 HIJILOBUM NMPU3HAYEHHSAM
Ha IUIeMiHHI, penpoaykTuBHi ¥ ToBapHi. IlnemiHni mnignpueMcTBa
3aMalOThCSl TTOKPAIIECHHSM ICHYIOUMX Ta BUBEJCHHSM HOBUX IOPiJ TBapHWH.
PenpoayKTUBHI 3/1IHCHIOIOTh PO3MHOKEHHSI BUCOKOIIPOIYKTHBHOTO TIOTOJIIB’ ST
JUIs 3a0e3Me4YeHHss HUM TOBapHUX MiaAnpuemMcTB. ToBapHi mignpuemMcTBa
NpU3HayYeHl JUisi BUPOOHHUIITBA MPOAYKIIi TBAPUHHMIITBA, 3 METOIO 3abe3re-
YEHHS HACEJICHHS MPOAYKTAMU Xap4yyBaHHs, a TPOMHCIIOBICTh — CUPOBHHOIO.

TBapuHHUIIEKI (epMU Ta KOMIUIEKCH 3aJI1e3KHO Bill BHAY TBAPHH, IO
YTPUMYIOThCS, MOJUISAIOTh Ha MIANPUEMCTBA BeJMKOI poraroi xymoom (BPX
a00 CKOTapChki), CBUHAPCHKI, BiBUapchki, NTaxiBHUYi, 3BIPIBHUIBKI Ta 1H.
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ToBapHi TBapUHHUIIBKI MIJANPHUEMCTBA CHEIIANI3YIOTHCS 32 BHUIAOM IPOIYKIIIi:
JUTsl BAPOOHUIITBA MOJIOKA, M’sica, SI€llb, BOBHH, XyTpa TOMIO.

Cremianizaiiis MOxke OyTH 30HAJIbHA, rajy3eBa i BHyTPilIHbOTra1y3eBa.

3oHajbHA cneniajizanisgs BU3HAYA€ BUPOOHMYMI HANPAM LIJI0I 30HH
(ITomiccs, Jlicocten, Cren).

I'any3zeBa  cmemiagizamis  BH3HAYa€  BHPOOHHYMH  HANPAM
rocmogapcrea abo OKpeMHUX MOro ramyseil, mo0 BHUPOOJSIOTH IMEBHUM BUA
npoaykuii (nraxohaOpuku, CBUHAPCHKI, BIBYAPCHKI (hepMH).

Buyrpimnboranyszesa chnemiajgizamia — me po3mogll mpagi 3a
OKpeMHMHM BHMPOOHHYHUMHM TipoulecaMM (HampuKIaa, y CKOTApCTBI —
BUPOOHHUIITBO MOJIOKa 1 M’sica, BHPOIIYBaHHS IUIEMIHHOTO MOJOJHSKA; Y
CBHMHAPCTB1 — BUPOIIYBAHHS MOPOCAT 1 BIATOIBIS CBUHEW; Y NMTaXiBHUILITBI —
BUPOIIYBaHHS KypyaT Ha M’SICO Ta BUPOOHUUTBO f€lb 1 T.N.). MoOXke Takox
OyTH BHYTPIUIHBOTOCIIOAAPCHhKA Ta MIKIOCIIOJAPChKa CIIeLiali3alis.

®epMu Beaukoi poraroi xyaodu (BPX) 3amexHo BiJg HamnpsaMKy
BUPOOHUIITBA (Crelianizailil) noAUISI0Th Ha:

- MOJIOYHO-M’SICHI 13 3aKiHYEHUM O00OPOTOM CTaja, Ha AKUX YTPUMYIOTh
KOpIB, PEMOHTHHUH 1 BIATO/IIBEILHUM MOJIOTHSK;

- MOJIOYHI, Ha SIKUX YTPUMYIOTh KOPIB 1 MOJIOJHSK 0 6-MICSYHOTO BIKY
Ta PEMOHTHUN MOJIOJHSAK BIKOM TOHaA 6 MicsIiB. MOJOIHSK, MpU3HAYCHUM
JUTSL BIATOJIIBII Ta peaizailii Ha M’sco, IepeaatoTh HIIUM Gepmam (Opuraiam)
CBOT'0 I'OCIOJapCTBa 200 B cIielliani30BaHi rOCIOIapCTBa;

- MOJIOYHI cHeniagizoBaHi, Ha SKUX YTPUMYIOTh KOpPIB, PEMOHTHHIA
MOJIOJHSAK Ta MOJOAHSK 10 15...20-meHHOTO BIKY, SKHH TOTIM TEpeaaroTh
iHIIUM (hepMaM cBOro abo Creriaaiz3oBaHOT0 rOCIOAapCTBa;

- BUPOILILYBaHHSI MoJIoHsIKa Big 15...20-nernoro g0 12...15-micssarOr0
BIKY, IPU3HAYECHOTO IS BIATOAIBIII Ta peajizallii Ha M’ Sco;

- BUPOIIIYBAHHSI MOJIOJHSIKA Ha M’siCO Ta BiArojiBas Big 6 mo 12...15-
MICSI'YHOTO BiKy 200 BUPOIIYBaHHS Ta BIATOIBJISI MOJIOJHsAKA Big 6 g0 16...18-
MICSIYHOTO BIKY;

- BiAroAiBJIs MOJIOAHAKA BiKOM ToHan 12...15 MicsiiB 1 BUOpaKyBaHO1
Ha M’ICO JIOPOCIIOi XyA00H.

Jlnst  opranizariii BHUPOOHHWIITBA HA OCHOBI 3aCTOCYBaHHS Cy4acHOI
TEXHOJIOT11 Ta palioHAIFHOTO BUKOPUCTAHHS ICHYIOUOi TEXHIKH po3Mipu dhepm
MOBHHHI OyTH onTUMabHUMU (Tabm. 28.1).

CnopymkeHHsT TBapUHHUIBKUX OyAiBedb — KOMIUIEKCIB 1 (hepM MpoBO-
ISTh 32 TUTIOBUMH TIPOSKTaMHU, B IKMX BPaXOBYIOTh BCTAHOBJICHHS 0OJIa HAHHS,
OpUIHATE A0 Cep1iHOro BUPOOHUIITBA.

CBuHapcbki ¢epMH TOAUSIIOTH HA: IUIEMiHHI, PeNpPOAYKTHBHI i
TOBapPHi. 3aBJaHHA MEPIIUX — YJOCKOHAIIOBATH ICHYIOUl Ta CTBOPIOBAaTH HOBI
MOPOJIM CBUHEW, BUPOIIYBATH IUIEMIHHHN MOJIOJHSAK JJIsI TOCTa4aHHS KOro
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toBapHUM (hepmam. [Tneminni pepmu Oyayroth Ha 100...200 cBUHOMATOK.

Tabomuisa 28.1
Homenkiatypa ta po3mipu ¢pepm i kommiiexkcis BPX

Tunu minpuemcTs Po3mipu ¢epM Ta KOMIJIEKCIB
ToBapHHX [TnemiHHUX
3 [IPHB SI3HAM 400, 600, 800, 400, 600",
Jlnst BUpoOHUIITBA yTPUMaHHSIM 1200 800
MOJIOKA, T'OJI1B: 3 0€3MpUB’A3HUM 400, 600", 800, 400, 600",
yTPUMaHHIM 1200 800
JLns BUPOLLYBAHHA | 3 20 JHIB 10 _ | 12003000, 6000 | 1000, 2000
PEMOHTHUX TENUllb, | 6...7 MICSIIB TUIbHOCTI
CKOTOMICIIb: 3 4...6 MICALIB 110 900" 2000. 4500 1000. 2000
6...7-MiCSIYHOI TUILHOCTI ’ ’ ’
PenpoaykropHi Ta M’sicHI 3 600, 800, 1200, 400, 600,
ITOBHUM 00OPOTOM CTaJia, FOJIiB 1600 800
3 20 nHIB 10
Jlnst BUpOOHUIITBA 13...18 mics1iB 3000, 6000, 1200
STIOBUYHHH, BUPOILIyBaHHS 2500. 5000. 10000 400, 600,
CKOTOMICIIb: MOJIOJHSIKA ’ ' 800
JIOPOTITYBaHHS 2000, 4000, 8000
BIATOI1BJIS 3000, 6000, 1200
JlopornryBaHHsI Ta BIJTOJIIBIS MOJIOTHSKA 3000. 6000. 1200
34...6 10 16...18 MicA11iB, CKOTOMICIIb ’ ’
Biaronaisist nopocioi xy1o01, CKOTOMICITh 1000, 3000, 5000
BiaroaisenbHi MaliTaHYMUKH, TOJIIB 10000

PexoMeHyeThCS IpU PEKOHCTPYKIIIT Ta PO3IIKMPEHH] (pepM.
PexoMeH1yeThCsl TP BBEJICHHI BHYTPIIIHBOTOCIIOIAPCHKOI Cclieliai3aitii.

ToBapui cBuHOGepMHU NPU3HAYEHHI IJIs1 BIATBOPEHHA U BiAroaib.Jii
cBUHeH. 3anexHo Big o00cATy BUPOOHMIITBA CBUHHHH OPTraHi30BYIOThH
CIeliali30BaHl mosapHi mamouHi i 8iozodisenvni hepmu. Ha maTouHNX, KpiM
yTPUMaHHS CBHHOMATOK 1 KHYPIiB, BUPOIIYIOTh MOJIOAHSK JI0 YOTHPUMICSIIHOTO
BIKY 1 PEMOHTHHUI MOJIOJTHSK. Po3Mip ToBapHOT MaTo4HOi hepMH TSI OCHOBHHUX
30H pekoMeHayoTh Big 100 g0 400, B MOJICEKUX 1 MPUKAPIIATCHKUX pailoHax —
Ha 100...200 ocHOBHUX CBMHOMATOK. BiaromiBensHi (pepMu CTBOPIOIOTH Ha
2...5 tuc. romiB, croemiamizoBani — Ha 10...20 tuc. cBunei. CnemiaizizoBaHi
OTPUMYIOTh MOJIOJHSK ISl BIATOMIBII Big MaTouHuX ¢Gepm. Ha Takux depmax
MOJIOJHSK BIATOJOBYIOTH MPOTATOM 4...6 micamiB. Lle 3a1exuTh Big BUMOT 10
TUIY BIATOIBIII (M’ sicHA, OEKOHHA, HalliBCaJIbHA YU CaJIbHA).

OntumanbH1 po3Mipu cBUHO(PEpM HaBeeHi y Tabi. 28.2.

203




Tabnuis 28.2
Homenkiatypa ta po3mipu cBHHOGEpPM i KOMILIEKCIB

Tun mianpuemMcTBa Po3mipu
ITneMiHHI, OCHOBHUX CBHHOMATOK 200, 300, 600
PenpoykTuBHI, TUC. TOJIIB Ha PIK 6,12, 24
ToBapHi, THC. BIATOIIBEJIBHI 12, 24
roJI1B Ha PIK 13 3aKIHYEHUM BUPOOHWYMM IUKiIoMm | 6, 12, 24, 27, 54, 108

Y CBHHAPCTBI ONTHMAJBHOK € NMOTOKOBA TEXHOJIOTIA, 10 0a3y€ThCs
Ha TNPUHIMIOI coemiajgizamii yTpUMaHHS W O0OCJYTrOBYBaHHSI OKPEMHX
BUPOOHUYMX TPYI IMOTOJIB’SI TBAPUH, SIKI MOTPeOyIOTh PI3HUX YMOB TOJIIBII,
TOTJIAY, BiJ 9OTO 3aJCKHUTh 1 pI3HUN piBEHb 3aTpat mpaiil. BiamoBigHo g0 1€l
TEXHOJIOT1l yTPUMaHHS CIOPYKYIOTh OKpeMl MPHUMIIIEHHS IS BIATIOYUHKY,
MOiJJaHHs KOPMIB, Jiedekarlii, a TaKOK BUTYJIIOBAJIbHI TIOIIAJIKH.

JlomiabHUM € OYJIIBHUILITBO CHElIai30BaHUX (epM 1 KOMILIEKCIB 3
BIITBOPEHHS Ta BIATOJIBII CBUHEW, po3MIp SIKUX Moxke Oytu Bim 6 g0 108
TUC. TOJTIB Ha pik. KoxkeH BeIMKUil KOMIUIEKC Ma€e penpoayKTHBHY ¢epmy i
KOMOIKOpMoOBHIi 1IeX 200 3aBOI.

¥ BiBUapcTBi Ha depmax 1 KOMIUIEKCAX YTPUMYIOTh 1 BUPOIILYIOTh OBEIIb
JUIsl OTPUMAaHHSI BOBHH, KAapaKyJIEeBUX CMYIIOK, M’sicCa, OBYUMHHU, MOJIOKA TOLIO.
Po3mipu mianpueMCTB 3anexaTh BiJl HAPSIMKY BUPOOHHUITBA Ta MOPOJU OBELb
1 HaBesieH1 y Tabu1. 28.2 (I[CTaJ'IBHiHIG PO BIBUAPCTBO AMB. JIEKLIIO 26).

Tabnuusa 28.3
Homenkiatypa ta po3mipu BiBuedepm i KOMILIEKCIB

Po3mipu Ta HanpsMOK BUPOOHUIITBA
Tunn [IIy6He Ta M’sico-
. ToHKOpyHHE Ta Kapakyinbcpke Ta
i ITPUEMCTB : BOBHSHO- ,
HaITIBTOHKOPYHHE MONOUHE M’SICO-CaJIbHE

Crenianisosani 3000 500 3000
MaTO4Hi, TOJIiB
PemonTHOTO 3000, 1000, 3000,
MOJIOIHSKA, 6000, 2000, 6000,
CKOTOMICILIb 9000 3000 9000
BiromiBetsmi 5000, 2000, 5000,
cxgqu N 10000, 4000, 10000,

H 20000 10000 20000
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ITaxiBHMOTBO 30CEpePKEHE Ha CIeIiali3oBaHuX MNraxodadpukax,
CUIbCBKMX mignmpueMcTBax 1 mnraxodpepmax. CydacHe NTaxiBHUITBO Ha
IHyCTpiajdbHIM OCHOBI — TEXHOJOTIYHO Ta TEXHIYHO HAWOUIbII PO3BHHEHA
rajiy3b TBApUHHUIITBA.

ITaxopadpuku — 1€ BeIUKl BY3bKOCIEUIATI30BaHI MiANPUEMCTBA
MIPOMUCIIOBOTO THITY, pO3paxoBaHi Ha yTpuMaHHs Bix 50 Ttuc. 710 1 MITH. Kypei-
HeCcy4doK a0o Ha BIAroJiBiIiO BiJ 25 tuc. 10 10 MiiH. Kypuar-OpoiisiepiB Ha pik.
CremianizoBaHi CUIBTOCHIIANPUEMCTBA MAalOTh MEHIIWNM OOCAT BUPOOHUIITBA
(mo 200 Tuc. kypei-Hecydok abo g0 500 Tuc. Opornepi Ha pik). lle menmi 3a
PO3MIPOM creliaii3oBaHi nTaxohepMu cepeaHiX clabrocumianpueMcTs (16, 20,
50 tuc. kyperi-Hecyuok a6o 500 tuc. OpoiniepiB Ha pik). Iltaxodhepmu
BUKOPUCTOBYIOTh MICIIEBI KOPMHU 1 HE pO3paxoBaHl Ha MOBHHUH (3aKiHYCHUI)
IIUKII BI/Ip06HI/II_[TBa ()leTam,Hime PO NTAaXIBHUIITBO JIUB. JICKIIIIO 27).

Jlist miicoOHUX rocnoaapcTs, (epMepiB UM IHIIMX MajuX KOJIEKTHBIB
PO3pOOIISIIOTh MPOEKTU (PepM, pO3MIpH SIKUX OOYMOBJICHI OKPEMHM 3aBJAaHHSM.

28.2. Bumoru 10 3a0y10BH TBAPMHHULIBKHUX (pepm

ByniBHUIITBO TBapUHHUIIBKUX MPUMIIICHb 3AIHCHIOIOTH 3a TUIIOBHUMH
npoektamMu. Crepiry po3poOJsSIFOTh MPOEKTH OKPEMUX MPHUMIIIEHb, a TOTIM
MPOEKTYIOTh (EepMH ONTUMAIBLHUX PO3MIPIB 3 KOMIUIEKCOM OCHOBHHX 1
JOTIOMI)KHMX TPUMILIEHb, MOB’SI3aHUX 3 YTPUMAHHSAM TBapuH (KOPMOLIEX,
JNOITBHO-KOPMOBI ~ MPUMIIIEHHS, CHUJIOCO- 1 THOECXOBHIIA, 30BHIIIHI
KOMYHIKaIlii, Mepexxi J0pir TOmIo).

'enepanbHnii  TaH  KOXHOI  (epMH  TOBMHEH  3a0e3medyBaTH
KOMITAKTHICTh 3a0yJOBM BCi€i JUISHKH, HAWEKOHOMIYHINIE BUKOHAHHS
BUPOOHUYMX TIPOIECiB, e(PEKTHMBHE BUKOPHUCTAHHSA 3acO0IB MexaHi3allli Ta
3a0e3Me4YeHHs] HOPMAJIbHUX CaHITAPHO-TINE€HIYHUX YMOB Ha epmi.

TBapunHuubka ¢epma — 16 BUPOOHMYA [IISHKA MiANPUEMCTBA
CUILCHKOIOCIOJIAPCHKOTO THUIY 3 KOMIUIEKCOM OyaAiBeb, CHOpPYA Ta 3aco0iB
MeXxaHi3allii, MPU3HAYCHUX JIJI1 YTPUMaHHS i 00CITyroByBaHHS TBapyH.

CyyacHa TBapuHHMIbKAa ¢epMa — 1€ CKIAAHUNA BUPOOHUYHIA
KOMIUIEKC, BiJi TPABWJIBHOTO IUIAHYBaHHS W oOpraHizamii SIKOTO 3Ha4YHO
3aJIEKUTh C€KOHOMIYHICTh OYIBHUIITBA Ta €KCIUTyartamii, coOiBapTIiCTh
TBapPUHHUIIBKOT MPOAYKIIII.

OCHOBHUII THII NPUMIILEHb IS XyA00H — OydiBJIi KAPKACHOI0 THILY
3i 30ipHMX 32/11300eTOHHUX YHi(piKOBaHMX BUPOOIB i aeTajiell 3aBOACHKOI0
BHUTOTOBJICHHS.

IIpaBuia BUOOPY AUISHKHU i OyAiBHMITBA TBAPUMHHHUIBbKOI (pepmu:

- IUIIHKa Ma€ OyTH B CyXOMY HE3aTOIUTIOBAHOMY MICII 3 MPUPOJHUM
YXWJIOM JIJI CTOKY HOBEPXHEBUX BOJI 1 3pYYHUMHM M1J] I3HUMU HUISXaAMU,
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- BIJICTaHb JQUISTHKH B1J] HACEJICHUX IYHKTIB Ma€e OyTHu He MeHie S00m;

- pepMU TOBUHHI PWIATATH IO MAaCHBIB 3 KOPMOBHMH CiBO3MIHaMu abo
OPUPOTHUMU KOPMOBUMH YT1IJISIMU;

- pepmMu OTPIOHO PO3TANIOBYBATH MOOJINU3Y SHEPTOIHKEPEIN 1 IPUPOTHUX
BOJIOMM, 1100 3a0e3nmeyuTd HajiiiHe BOJIO- 1 EHEPronocTayaHHS MOpH
HalMEHILIMX 3aTpaTax Mpaili i KOIITIB;

- pIBeHb I'PYHTOBHUX BOJI IOBUHEH OyTH Ha TJIMOMHI HE MeHIE 2...2,5M;

- TPAHCIIOPTHI ¥ TEXHOJIOTIYHI 3B A3KM MK  TBapUHHULIBKUMU
IPUMIIICHHSIMH, ITaCOBUIIAMU 1 BOJIONOSMHM Ha BUPOOHWYIN JUISHIN HE
MOBUHHI TIEPETUHATHUCS 13 3aTI3HUYHUMH KOIISIMH, aBTOCTPaJaMH Ta HMUIIXaMU
3arajbHOTO KOPUCTYBAHHS;

- IIISSHKY ~ JUIsl  TBapUHHUIBKOI  depmu  HeoOXigHO BuOUpaTH 3
ypaxyBaHHSM 3aXMCTy TBapuH BlJ MepeBakarouux BITpIB. Y palloHax 3
PO3pPaxXyHKOBOIO TEMIIEPATypor0 30BHINIHBOrO MoBiTps -20°C 1 HuUXKYe
TBAPUHHMIIBKI MPUMIIIEHHS PO3TAIIOBYIOTh MMO3/I0BKHIMHU OCSMH 3 MIBHOYI Ha
MIBJCHB, B IHIINX BUIAJIKaX — 31 CXOy Ha 3aXiJ;

- ax11o Ha ¢pepmi BPX ocHOBHI 1 10MOMIXKH1 TBApUHHHUIBKI TTPUMIIIICHHS
He 30JI0KOBaHI, TO CaHITapHI W 300BETEPUHAPHI PO3PHUBU MK KOPIBHHUKAMH,
POAVIBHUM BUIIUICHHSAM 1 TEISITHUKAMU MOBUHHI CTAaHOBUTHU He MeHIe 30M;
THOECXOBHIIA BiIamToByBaT Ha BijgcTaHi 50...100M Bl 1IUX TPUMIIICHB;

- BETEpUHApHI OYyAiBJ1 pO3MIIIyBaTH 3a MexkaMu (hepMH 1 00caKyBaTu
JepeBaMu; IS BHAAJICHHS aTMOC(EpPHUX BOJ Ha BUTYJIOBATBHUX MalIaHYH-
KaxX 1 KOpPMOBHUX TUIOUIAJKax BJIAIITOBYBATH BIABIIHI MEpEXi y BUIIISAII KaHAB,
KIOBETIB 1 3aKPUTHX BOJOCTOKIB, K1 CIPSIMOBYBATH y CEU0301pHUKHY;

- TepUTOPII0 (hepMH HEOOXITHO 3aropOJWTH, OOCAJWTH KUBOILUIOTOM 1
aepeBamMu JUCTSHUX mopia. [lum 3a0e3medarbcst  caHITapHI  BHMOTH,
MOKPAIIATHCS MTPOTUITIOKEKHI 3aX0/IH 1 3aXUCT BiJI CHITOBUX 3aHOCIB.

[Ipuknan npuMINIEHHS KapKacHOro TUMY 31 30IpHUX 3a1i300€TOHHUX
BUpPOOIB — OE3rOpUINHUN YOTHUpUPSAAHUN KOpiBHUK Ha 200 romiB mns
CTi/IOBOrO yTpuMaHHs 300paxkeHo Ha puc. 28.1. Moro pexkoMeHmyOTh s
OyIIBHUIITBA Y HECEHCMIUYHHMX palloHaX 3 PO3PAXYHKOBOIO 3HMMOBOIO
TEMIIEPaTypOI0 30BHIMIHKOTO TOBITPS -20°C 1 Barorwo CHITOBOTO MOKPUBY HE
6inbre 70kr/M°.

IIpu nmorokoBiii TexHoJsorii yrpumanusa BPX He3aJie:xkHo Big po3mipy
(epmu 000B’A3K0BO 00JIAAHYIOTh TAKi NMPUMIllleHHsI: KOPIBHUK 3 OOKCaMH
(a00 TIMOOKOI0 MIJCTUIIKOI) [JIsi BIAMOYMHKY TBAapUH; KOPMOBO-IOINbHE
OPUMIIICHHS, B SIKE TBApUHU 3aXOMITh 3a 3MIiIIeHUM TpadikoM, MOiAar0Th
CyMIiIIIl KOpMIB 1 B IIel 9ac iX A0STh; POAWIbHE BUIIUICHHS 3 MpodimakTopieM
JUTSL TETISAT; BUTYJIFOBAIIbHI TIJIOMIAIKN 3 TBEPAUM MOKPHUTTIM; MyHKT IITYYHOTO
OCIMEHIHHS Ta  1HIN  TPUMIIMIEHHS  JJI1  CaHITapHO-BETEPUHAPHOTO
00ciyroByBaHHs Xy 1004. Cxema TUIIOBOT'O KOPiBHHMKA 300pakeHa Ha puc. 28.2.
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Pucynox 28.1. I1nan tumoBoro xopisauka Ha 200 roJmiB CTIHIOBOTO
(OpuB’A3HOTO) YTPUMAHHS :

1 — criiinoBe MpUMIlIeHHS; 2 — I0UIBHI MaliJaHYUKH; 3 — MHIiHA; 4 — MOJIOYHUI OJIOK;

5 — MamMHHE BIIICHHS; 6 — IPUMIIIICHHS JJI1 KOHIIKOPMIB; 7 — BAKyyM-HacOCHa;

8 — maboparopis; 9 — mpuMiIeHHs TSl IepcoHaNy 3 AymoBoto; 10 — korensHa; 11 — iHBeHTapHa;

12 — npuMileHHs JJ1 BUBaHTaXYBaHHS THOMW0; 13 — TaMOypu; 14 — mepennoibHa IIIoIaaKa
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Pucynok 28.2. Cxema o0JiaJHaHHS TUTIOBOTO YOTUPUPSTHOTO KOPIBHUKA IS
MOTOKOBOI cUCTeMH (0€3IPUB’SI3HOT0) YTPUMAHHS KOPIB:

I — ceuo30ipHuKY; /] — rpynoBi CTAaHKU J0UIbHO-KOPMOBOTO NPUMILIeHHS; //] — mpuMILIeHHS 3

Ookcamu Ui BIJIMOYMHKY TBapHH; [V — BUTyII0BajbHI miomanky; V — 6okeu; VI — rpynosi

AaBTOHAIYBAJIKH 3 eJeKTpomiairpiBanusaM; VI — ectakana Jyisi BABAaHTaXKYBaHHS THOIO B

TPaHCIOPTHI 3aco0u
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IIpun OyniBHMUTBI cBUHApcbKUX (epM Ta (epm IS 1HIIUX BHUIIB
TBapWH 1 NTHUIl BUKOPHUCTOBYIOTh THIIOB1 MPOEKTH, JOTPUMYIOUYUCh TaKUX JKE
BUMOT 70 BHOOpY AUISTHOK uis 3a0yaoBu, sk 1 it ¢pepm BPX. OcobnuBo
BOXKJIMBO, MO0 MNPUMIMICHHS [ YTPpUMaHHSA OyJId TEIUIMMU B3UMKY,
MIPOXOJIOJHUMHU BIIITKY, CBITJIIMMH 1 cyxumH. Haiiripuie BIuiMBae Ha 370pOB’s
TBAapUH (0COOJIMBO CBUHEW) CUPICTh, TOMY IPU CHOPYI>KEHHI CBUHAPHUKIB IS
BCIX IpyH CBUHEH 01151 30BHIIIHIX JBEpel 000B’I3KOBO OYyyIOTh TaMOYpH.

28.3. Cucremu Ta cnocodOM YTpUMaHHA TBAPUH i ITHLI

Cucremu yrpumanus BPX. BiamopigHo 10 mpupogHO-€KOHOMIYHHX 1
OpraHi3amiifHO-TOCMIOAPCHKUX YMOB 3aCTOCOBYIOTH CTilJIOBY, CTIiiiJIOBO-
MACOBHUIIHY, CTiiJI0BO-Ta0ipHYy, Ta0ipHO-NACOBMIIHY 1 NMOTOKOBO-IEXOBY
CHCTEMHU.

IIpu criioBifi cucTeMi YTPHMMaHHA TBapUHU IMPOTATOM POKY
nepeOyBalOTh y MPUMIIICHHIX 1 Ha BUTYJIIOBAIbHUX MaiimaHuukax depmu (He
MeHIne 2...4 TOAWH Ha JeHb). BurymoBaHHsS (MOIIIOH) NPAaKTHKYIOTh Ha
CHeliaibHO O0JagHAHUX MaWJTaHYMKax a00 JOpIKKaxX JOBXHHOIO 1,5...2KM 1
muprHowo §...10M. TBapuH roayrTh 3arOTOBIEHUMH KOPMaMH 3 TOJIIBHUII,
AKUMHU 00JIalHaHI MPUMIIICHHS 1 BUTYJTIOBAIbHI MalJaHYUKH. TaKy cHUCTEMY
yTPUMaHHS 3aCTOCOBYIOTh F'OCIIOIAPCTBA, K1 HE MAIOTh NPUPOJHUX BUIACIB.

CTiiy10BO-TIACOBHMIHY CHCTEMY YTPHUMAaHHHA 3aCTOCOBYIOTh TOCIIOA-
JapcTBa, 110 MalOTh MAcOBUILNA. Y JITHIA Mepioj TBApUHU MepedyBaroTh Yy
MPUMIIIEHHAX 1 Ha TMPUPOIHUX a00 KyJbTYPHUX IMACOBHINAX; B 3UMOBHH — Yy
MPUMIIICHHSAX 1 Ha BUTYJIIOBAJILHUX MagaHdukax. MakcumanbHa BIJICTaHb J0
HaWJadbIINX TIACOBUI HE TOBMHHA TIEPEBUIIYBAaTH 3KM. 3ajeXHO BiJ
MPOJYKTUBHOCTI Ha OJIHY KOpoBYy moTpioHo 0,2...0,3ra KyJIbTYpHUX MAaCOBHIII
a60 0,5...1,0ra npupoguux. OCKUIbKY B APYTii MOJIOBUHI JIITA MPOAYKTUBHICTb
MAaCOBUII 3HIXKYETHCS, TO JUIsl TIOBHOIIIHHOT T'OMIBJ1 HEOOXIHO 3A1MCHIOBATH
BUPOIIYBAHHS 3€JIEHUX KOPMIB Ha CIELIAJIbHO B1JIBEICHUX MMOCIBHUX ILIONIAX.

IIpu criilsioBo-TalipHiil cucTemMi yTpMMaHHA B JITHIA MepioJl TBapUH
MepeBOAATh 13 MPUMINICHh Yy Tabopu OUIT KOPMOBHX yrimb. Y Tabopax
CIOPY/DKYIOTh JIeTKI OymiBii, HEOOXimHI JUIsi yTpUMaHHA W JOTIsay 3a
TBapuHaMH U 3a0e3nedyeHHs BUpPOOHMuUWX mporeciB. [liq dac mepeOyBaHHS
TBapuH y Tabopax B OCHOBHUX MPHUMIIMIEHHSAX MPOBOAATH Ne31H(MEKIT0 1
peMOHT. BuMoru 10 rofiiBii Taki K, K 1 TP CTIHIOBO-1aCOBUIIHOMY.

IIpu moTOKOBO-LEXOBill cHUCTEeMi KOpIB YyTPUMYIOTh B OKPEMHX II€Xax
BIJIMOBITHO JI0 BH3HAYEHOTO (Di310JIOTIYHOTO CTaHy: CYXOCTOI, OTEJICHHS,
pPO3JI0IOBAaHHS, 3aIUITHEHHS Ta BHUPOOHUITBA Moyioka. Taky cucremy
3aCTOCOBYIOTh Y BEJIMKHX I'OCIIOJAPCTBAX 3 YPaxXyBaHHSAM CHOCO0Y yTpUMaHHS
KOKHOI TPyIU TBAPUH: CYXOCTIMHI — 0€3 IpUB’A31; y 1IeXy OTEJICHHS — MPUB’ 53~
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He 0e3 BUTYJIIOBaHHS; PO3J0IOBAaHHA Ta 3aIUIAHEHHS — MPUB’SI3HE 3 BUTYIIIO-
BaHHSM; Yy IIeXy BUPOOHHMIITBA MOJIOKA — TMPUB’SI3HE 3 BUTYJIOBAHHSIM (BHUIIA-
comM) abo 0e3 mnpuB’szi. Y Mipy 3MiHM (Di310JIOTIYHOTO CTaHy TBapuH
NEPEeBOASTH B 1HIIY TPYILY.

Cnocoon yrpumanns BPX. 3anexHo Big ymMoB Ha Qepmax
NPaKTUKYIOTh MPUB’si3He, Oe3NpHUB’A3He 1 KOMOiIHOBaHe YTpPUMAaHHS.
IIpuB’A3He yTpMMaHHsI — 3aKpIIJICHHA KOXXHOI TBAapMHU 32 BIANOBIAHUM
CKOTOMIcCIIeM TpuB’si3yBaHHsIM ((ikcairiero). CkoTomiciie (CTiino) obiiagHaHO
TOJIIBHUIICIO, HAMYBAJIKOIO, 3aco0aMM Jisi BUAAJICHHS THOW, AOTJISAY 3a
TBapuHaMu 1 JA0iHHA (s KopiB). Po3paxoBane Ha I1HAUBIAYyaJIbHE
o0CnyroByBaHHsI KOXHO1 TBapuHU. OnuH poOiTHUK oOcayrosye 10...15
TBapuH. Ilepesacu: 1HAMBIAYaIbHUI JOTJISA 32 TBAPUHAMMU, CIIOCTEPEKEHHS 3a
ix (i3iosoriyHMM CTaHOM 1 3JI0pOB’sSM, HOpPMOBaHa TOMIBIsA, J00pe
po31010BaHHs KOpiB. Hedoniku: 3Ha4HI BUTPATHU Tpalll Ta EHEPropecypciB Ha
pO3/laBaHHs KOPMIB, OpPTaHI3allil0 BUTYJIIOBaHHS (MOIIOHY); Majla KUIbKICTh
TBApUH, 3aKPIIJICHUX 32 OJJHUM POOITHUKOM; BUCOKA BAPTICTh MPOAYKIII.

be3npuB’si3He yYTpUMaHHSI MOXe OYTU 6LIbHO-6UZYTI0BATIbHUM 1
0okcoeum. Binvno-euzynieanvre — 11¢ yTpUMaHHS Ha TIIMOOKIN MMACTHIIII, IO
HE 3MIHIOETHCS TIPOTATOM 6...12 MicsIlIB, 3 JOTHHIM Ha JOITBHUX TUIOMIAIKAX
tuny «Slnuaka», «Tangem» Ta 1H.; TOAIBISA Ha BUTYIIOBIBHHUX IUIOMIAIKAX
rpyOMMHU KOpMaMu TiJ] HaBICAMU 1 CUJIOCOM Ta 1HIIMMH COKOBUTUMHU KOpMamu
3 TOJIBHHUL. 3aCTOCOBYIOTh Take yTpPUMaHHS IpU BUPOOHMIITBI M’sica 1
Mousioka. Ilepegacu: puMILEHHS AJI1 YTPUMaHHS IpocTopi, 6e3 oOnaaHaHHS,
[0 J1a€ MOXJIMBICTH PO3MICTHTH B HUX y 1,5 pa3a Ounbllie TBapwWH, HK MpU
npuB’s3HOMY. [IpuMillieHHs MOAUISIOTh Ha CEKIIiil 1 KOXKHOI TPYyIu TBApUH 3
po3paxyHnky 1o 30...60 romi. TBapuH migOuparoTh 3 OJJTHAKOBUM (i310JIOTIIHO
MPOAYKTUBHUM pIBHEM. 3 TPHUMIIICHHS TBapUHU BUIBHO BHUXOSNTh Ha
BUTYJIIOBAJIbHI MalJaHYMKA 3 TBEpAUMM MNOKpUTTSIM. BoHu o0nanHaHi
TOJIIBHUIISIMUA JIJIS COKOBUTHX KOPMIB, TOJIBHUIISIMU-HABICAMU [JIsi TPyOUX
KOpPMIB, TPYNOBMMHU AaBTOHANyBaJIKaMHU 3 EJIEKTPOIMIJIrPIBaHHIM y 3UMOBUHN
nepion. TBapuHM MarOTh BUIBHHUKA JOCTYN [0 KOpPMiB, TOMYy iXHIM 3amac
noBuHEH Oyt noctatHiM. Hedoniku: mae micie 3aiiBe TypOyBaHHSI TBapUH (B
KOMWIBHUKY, TiJ 4Yac JOIHHSA Ha JOIIbHIM IUIOMIAAIl W IPH 3Tr0JI0BYBaHHI
KOpPMIB 3 TOMIBHMIIb Ha BHUTYNIOBAJIbHUX IUJIOMIAAKAX), LIO0 HEraTUBHO
BIIOOpaKa€ThbCsl HA 1X TPOAYKTUBHOCTI; CHJIBHINII TBapWHU BUOUPAIOTH
Kpauuil KopM, 30UIbLIYIOTBCS BUTPATH KOPMIB 1 MIACTHIIKOBOTO Marepiainy
(st 3a0e3MeUeHHs] CaHITApHO-TINE€HIYHUX YMOB y KOpIBHHMKax Ha 1 TOJOBY
notpioHo 8...10kr migcTunku Ha A00y), TBApUHH TPABMYIOTHCS, B3UMKY
COKOBHUTI KOPMHU Ha BUTYJIIOBAJIBHUX TUIOLIAJKAX 3aMEpP3at0Th.

[Ipu 6okcoeéomy yTpuMaHHI KOXHAa TBApWHA Ma€ OKPEMHUM OOKC ISt
BIINOYMHKY. J[OTHHSI ¥ TOJIIBIIO COKOBUTUMHM Ta KOHIIKOPMaMU 31HCHIOIOTH B
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OKpEMOMY KOPMOBO-IOIIbHOMY MpuUMIIeHHI. ['py0l KOpMU 3rofoByIOTh Ha
BUT'YJIIOBAJILHUX ILIOINAIKAX i HaBicaMK (HOMOK08A MEXHON02ix).

bokcosée ympumannsa He Mae HEIONIKIB, XapaKTEPHUX MJIS BUIBHO-
BUTYJIIOBAIBHOTO Ha TIMOOKIN miacTuiil. Ilepesazu: 6oxcu obaHaH1 psagaMu
cTiin y mnpuMimieHHi. KoxxeH OOKC BIArOpOoKEHUN AepeB’stHUMU abo
METaJeBUMH Meperopoaxkamu. Po3Mipu OOkCy Taki, 0 0 y HbOMY BMICTHJIACS
onHa TBapuHa. [ligyora B Ookcax jaepeB’stHa abo 3amizo0eTroHHa. TBapuHy B
Ookci He TypOyIOTh 1HII TBapuHU. K0 OOKCH 00JagHaHI TOJIBHUIISIMU, TO
MO>KHa 3aCTOCOBYBaTH HOPMOBAHY T'OJIIBIIIO.

Ha Monounux ¢epmax i3 O€3npuB’SI3HUM YTPUMAHHSIM KOPIB JOSTh Yy
JIOIBHUX 3aJ1aX, A€ IM 3r0JI0BYIOTh KOHILIEHTPOBaHI KOPMHU. 3 BUTYIIOBAIILHUX
MalJJaHYUKIB THIM BUJAISIOTH OYyJIbJI03EPOM.

IToroxkoBa TexHoJoriss yrpumanuss BPX no3Bossie 10CATTH HAaWMEHIIO1
co01BapTOCTI MPOAYKIIIT M PI3KO CKOPOTUTH 3aTpaTH Mpaili Ha ii BUPOOHULTBO.
[Tokpamryerbcst SIKICTb OPOAYKLII, CKOPOYYIOTBCA [0 MIHIMyMY pPO3MIpU
O0OOpPOTHHUX KOIWITIB 1 3MEHIIYEThCS MOTpeda y BUPOOHMUMX Iuiomax. OauH
npaiiBHUK pepmu Moxke obcmyxutu 35...40 kopiB 3amicte 10...15 3a
MPUB’SA3HOTO YTpUMaHHA. BaXIuWBUM € TpymyBaHHA KOpIB, SIKE J03BOJISIE
audepeHIliioBaTd TOIBIIO W yTPUMaHHS BIAMOBITHO 10 MPOAYKTHUBHOCTI,
(1310JI0TTYHOTO CTaHy Ta 1HIIMX O3HAK. 3aJIEKHO BiJl pO3MIPY BChOTO CTaja B
onHii rpyni moxe 0ytu 70...100 TBapuH.

Ilepesazu Oe3npue’aznozo ympumannua meapun: norpeda B MiJACTUILII,
€HEProHoCisAX, 3aco0ax MexaHizallli, pi3HoMy OOJaJHaHHI ¥ 3arTpaTu mpari —
HxKY1l. Hedoniku: TpOIyKTUBHICTh TBAPUH MEHIIIA, BATPATH KOPMIB OLIBIIII.

Kom06inoBanuii cnocié yrpumanss. B oCiHHBO-3UMOBHII TIEP10]1 TBAPUH
YTPUMYIOTh Ha TPUB’A31, pEIITy dYacy — Yy JiTHIX Tabopax abo Ha
BHUTYJIIOBAILHUX MalJIaHIMKAX, K1 PO3MIIICHI Oe3MmocepeTHhO 011 (hepMHu.

Cucremu i cioco0u yTpuMaHHs CBHHEH

Ha cBunHapcbkux ¢epmax 3acTOCOBYIOTh TaKi CHCTEMHM YTPUMAHHS:
BUJILHO-BUTI'YJIIOBAJIbHY, CTAHKOBO-BHTYJIIOBAJbHY 1 0€3BHIYJHBAJIbHY
(ctankoBy). Cnioco0M yTprMaHHs — BUTYJIIOBAJIbHIM 1 0€3BUTYII0OBAJIbHUIA.

IIpu BLIbHO-BUTY/IIOBAJIbHINA CHCTEMi CBUHI MPOTSITOM JIHA Yepe3 Jla3u
B CTiHI CBHHApHHWKA BUIPHO BHUXOISTh HA BHTYIIOBAIbHI MaWJaHYUKHA 3
TBEPJIUM TOKPHUTTSIM. Taky CHCTEeMYy BHUKOPHUCTOBYIOTH JJII PEMOHTHOTO
MOJIOJTHSAIKA, TIOPOCAT, SAKUX BIIJIYYEHO BiJ CBHHOMATOK 1 TOPOCHHUX
CBUHOMATOK MEPIIMX TPhOX MICSIIB JakTaIli. Burymu nuiste Ha cekiii, 1mo0
CBHHI 3 KOXHOTO TPYIOBOTO CTaHKA MaJld BUIBHUH BHXIJ B OKPEMY CEKIIifO.
[Tnomy ix 6epyTh 3 po3paxyHKy: misg KHypiB — 10, 111 MaTok — 5, MOJIOTHSKA
2...4-MicsiyHOTO BIKY — 1, BigroaiBeiasHoro norois’s — 0,8... 1m> Ha TBapUHY.
JIBOpUKM MOBUHHI MaTy Haxuia 3...4cMm Ha 1M y OIK BIIBIAHUX KaHaJI3aI[liHUX
KaHaB, K1 BJIAIITOBYIOTH 11034 3ar0poKer0 ABOPUKIB. OuuniaroTh ix 1...2 pa3u
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Ha THKJIEHb, a BIIITKY, SIKIIO TaM T'OAYIOTh TBAPUH, — IIOJICHHO.

CTaHKOBO-BUI'Y/JIIOBAJILHY CHCTEMY YTPUMAHHS BUKOPUCTOBYIOTh IS
KHYPIB-TUTITHUKIB, IMOPOCHUX MATOK 3...4 MICAIIB 1 MIJCHCHUX MAaTOK 13
nopocsiTaMyd. TBapWH BHIYCKAIOTh I BUTYJIOBAHHS I1HIMUBIAyaJbHO a0o
OKPEMHUMH TPYIIaMH.

Cmanku y CEUHAPHUKAX-MAMOYHUKAX POZMIWYIOMb NOCEPEeOUuHi
NPUMIULEHHS, @ KOPMOBO-2HOWOBI NPOX00U — OLIAA CMIH.

Xonocmux i nOpoOCHUX CEUHOMAMOK YTPUMYIOTh Y CBHUHAPHHUKAX-
MatoyHukax 1o 25...30 romiB; miomia CTaHKa Ha OJIHY MAaTKy — 1,5...2M2.
[Topocanx matok 3a 10...15 gHiB 70 Omopocy Ta MIACUCHUX YTPUMYIOThH
IHIUBIAyalbHO a00 mo 2...3 y cranky. [lnoma cranka A MiICKICHUX MaTOK
NIpU 1HAUBIIyalbHOMY yTpUMaHHI — 4...5, MpU TPyNOBOMY — 2,5...3M2 Ha
Matky. Ha nieminHux epmax miionia CTaHKiB JIJIsl BCIX TPyl CBUHEW Mae OyTu
Ha §...12% Oinbia, HI’K HA TOBApPHUX.

Knuypie-nnionukie yTpuMyIOTh Y TPHUMINICHHSAX [ XOJOCTHX 1
MOPOCHUX MAaTOK Yy CTaHKax IHAWBIAyaJIbHO abo0 TpymamMu 10 5 TBapuH y
cranky. [lmoma crtaHka Ha OJHOTO KHypa MHpH 1HAUBIIyalbHOMY YTPHUMAaHHI
6.. .7M2, a Ipu TPYIIOBOMY — SM°.

IHopocnux ceunomamok po3miiyrots rpynamu o 10...12 romis. [1nomia
MJJIOTH HA OJHY TBapuHy ckiamae 1,9...2mM". YTpumaHHs BEITUKUMH TpynamMu
HenoruibHe. [Ipy 3amoBHEHHI CTaHKIB MiAOMPAIOTh CBUHOMATOK OJHOTO BIKY,
OJIHAKOBOT >KMBO1 Baru 1 OJM3bKUX 32 MEP10JOM MOPOCHOCTI.

B3umMKy [ TOpOCHUX CBUHOMATOK HEOOX1JTHO OpPTraHi30BYBaTH I1OJICHHI
aKTUBHI BUTYJIFOBAHHSI, a BIIITKY BUITYCKATH iX HEe MEHIIIC HDK Ha 4...6 TOAUH Ha
BIIKPUTI MailJaHYMKH a00 MacoBUIIIA.

[limcucHUX CBUHOMATOK yTPUMYIOTh y CBUHApHUKaX-MatouHukax. [lepen
PO3MIIIIEHHSM TBapWH MPUMIIICHHS PEMOHTYIOTh, OUUIIAIOTH 1 Je31H(PIKYIOTh.

Biozooisenvne noconie’s ytpuMyroTh y crtaHkax rpynamu no 10...15
roJiiB. [lonty mijjioru cTaHka y cepelHbOMY BHU3HAYAIOTh 3 PO3PaAXyHKY 0,8M2
Ha OJIHY TOJIOBY. Y Mipy pOCTY TBapHH iX IMEPEBOJATH Y CTAHKH OJIBIIOT TUTOIIT.
Cranku oOJjiagHaHI TPYITOBUMHM TOMIBHUIISIMH 1 HamyBaikaMu. JlJ1s BUOAICHHS
THOI0 BUKOPHUCTOBYIOTH INUIMHHI MJIOTH, A SKAMH BCTaHOBIIOIOTH
CKpeOKOB1 TpaHCHOpTeprd ab0 3aCTOCOBYIOTh TIAPO3MHB. Y JITHIO TIOpPY
BIITO/IBEIFHE TIOTOMIB’S JOIUIPHO YTPUMYBaTH Ha JITHIX BIIKPUTHUX
MaljaHIrKax, o0JaJHaHUX HaBiCaMHU.

JIs1 BIATOIBEILHOTO MOJIOJHSKA 3 TPYINOBUM yTpuMaHHsIM 1o 50...100
roJIiB B OJIHOMY CTaHKy IUIOIIA Jirea nmoBuHHa Oytu 0,5 ...0,6M2, KOPMOBO-
THOMOBOI'O MTPOXOY — 0,15...0,20M2.

Y rpymax pEeMOHTHOI'O MOJIOJHSKA, MOJIOJHSAKA BIKOM 2...4 MiCHIIl,
CBHUHEH Ha BIATOIBJII TBAPUHU MArOTh OyTH NMPUOJMU3HO OJIHIET Baru 1 BIKY.
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CucreMu yTpuMaHHSl OBellb. Y BIBYApPCTBI 3aCTOCOBYIOThH CTilJIOBO-
Ta0IpHy, MAaCOBHMINHO-CTIHIO0BY, NACOBUIIHO-HAMIBCTIHIOBY CHCTEMH
yTpuMaHHsl oBellb. [lacoBuiHOT cucreMu B YKpaiHi HE MPAKTUKYIOTh uyepes
BEJIMKY PO30PaHICTh 3€MEb.

Bnitky oBenp HUI04000BO YTPUMYIOTh Ha MPUPOJHHMX Ta CISHUX
MaCOBHUIAX, & TAKOX BUKOPUCTOBYIOTh BUI'OHH, JIICOCMYTH, Oanku, sipu. [lpu
no0pe Opra”izoBaHOMY HACOGUW{HOMY YTPUMAaHHI, IPaBUIBHOMY IO€IHAHHI
BUKOPHUCTAHHS IITYYHUX IMACOBHIL 13 MPUPOJHUMHU, BIBII 3a JIITO HAOMPAIOTh
77...80% pilyHOTO IPUPOCTY BOBHHU.

Jlns cTiitJioBO-TaGipHOro yTpUMaHHS OBEIlb CIIOPY/KYIOTh JIITHI Tabopu
13 BUTYJBbHO-KOPMOBUMHU MaiIaHUYUKaMU, TOJIBHUISMH, KOPUTAMH JJIsI BOAU
Yy aBTOHamyBajkaMu. I[Ipu TakoMy yTpUMaHHI TBapuWHaM 3TOJOBYIOTH
CBIKOCKOIIIEHY 3eJIeHy Macy 1 Ha 1,5...2 roJuHM BUTaHSIOTH iX HA MACOBUIIE
(1711 MOIIIOHY).

3a JIITO PEMOHTYIOTh 1 A€3IH(PIKYIOTh KOLapH, 0a3u, TOIBHULI Ta 1HIIE
oOnagHaHHsA. OCHOBHUMU MPUMILIEHHAMH (epM € BiBUapHi 3 0a3amMu, CXOBUILA
JUIST  KOPMIB, TMYHKT INTYYHOTO 3alUliTHEHHS, JIITHI BUTYJIbHO-KOPMOBI
MalJaHYUKH, BaHHA YW AYIIOBAa YCTaHOBKA ISl MPOQUIAKTUYHOTO KYIIaHHS
OBEIlb, CTpUrajdbHUU MyHKT. Komapu moBuHHI OyTH CBITIMMH, CyXUMH, 3
BEHTWIIALIIEI0, 3DYYHUMH TSI BUKOPUCTAHHS (netanbhime qus. nexiio 27).

3uUMIBIISL OBELb 3aJEKUTh BIJ 3aroTiBIl JOOPOSKICHUX KOPMIB Y
JOCTATHIA KUIBKOCTI Ta MPaBWIBHOTO iX BUKOPUCTAaHHSA, YMOB YTpHUMaHHS
TBApUH, a TaKOX BIJl MPaBWIbHOI Opradizauii mpaii yabaniB. KopoTrkouacHa
HE3a/I0BUIbHA TOJIIBJISI TIO3HAYAETHCS HA SIKOCTI BOBHH (YTBOPIOETHCS «TOJIOAHA
TOHWHA»). B3uMKy BiBIIl siIkOMOra OiibIlle MOBMHHI NepeOyBaTu Ha CBIKOMY
noBiTpl. TpuBane yTpuMaHHS B KOIIApax, OCOOIMBO TICHUX, MPHU3BOIUTH [0
MOTIPIIEHHS IXHBOTO 3I0POB’ S Ta SIKOCTI BOBHH.

BaxmuBum € 3a0e3nedeHHss oBeub Bojaow. Ilpu  opranizamii
BOJIOTIOCTayaHHA (hepM BpaxoBYIOTh T€, 110 1000Ba MoTpeda BOAM Ha JOPOCITY
BIBIIIO CTAHOBHTH 8...10, a 111 MmonoaHsKa — 3...451.

CnocoOm yrpuMaHHsi nTHOi. Y TNTaxiBHULTBI 3aCTOCOBYIOTh Takl
CrOoCOOM BUPOIIYBaHHS Ta YTPUMAaHHS MTHI: MiAJOrOBHH, KJIITKOBHUM 1
KOMOiHOBaHMI (neramsuime jus. mexuito 27). IIpu mepmoMy croco0i mOToiB’s
PO3MIIITYIOTh Ha MIUI031, Y IIbOMY pa3i JyIsi HOTO MOXKHA OOJIaIHATH BUTYJIH.
[linmoroBe yTpuMaHHS TPAKTUKYIOTh HA TIMOOKIM MiACTHIII a00 penriTdacTii
YM CITYACTIN IT1JI031.

[Ipn kJiTKOBOMY YTPUMAHHi NTHIS 3HAXOAWTHCS B KIITKOBUX
Oatapesix — arperartax, 110 CKJIaJalOThCsl 3 KJIITOK, PO3MIIIEHUX B OJIMH a00
KUIbKa sipyciB. Y KIiTku caasate no 10...60 kypyar, 10 3HAYHO IiJIBUILYE
e(heKTUBHICTh BUKOPUCTAHHS MpUMillleHb. OOMEXKEHHS pyXy NTHUIIl IPU [ILOMY
J1a€ 3MOTY €KOHOMUTH 70 25% KOpMIB.
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KombinoBanuii cnoci® yTpuMaHHS 3aCTOCOBYIOThH 37€OLIBIIOTO TIPHU
BUpOIIyBaHHI KypyaT Ta iHgu4aT. Kypuar npo 1,5...2-MicS4HOTO BIKY
YTPUMYIOTh Y KJIITKaX, MOTIM iX MEPEBOJATh B YMOBH MiJIOTOBOTO yTPUMaHHS
(B akIIMaTH3aTOpPW 4YM JIITHI TaOipHI OyJIMHOYKH), IO JAa€ 3MOry iM Oararo
pyxartucs 1 100pe po3BUBATHCA. 3 TIOYATKOM SUIIEKIAIKU MITUIIO TIEPEBOATE Y
KJIITKHA a00 MPUMIILIEHHS JUIsl JOPOCIOTO MOTOJIiB’ 4.

28.4. O01aHaHHA NJIA YTPUMAHHSA BeJIHKOI poraroi xy1o0u

OcHoBHe 0OnajHaHHsA A yTpuManHs BPX B kopiBHMKax — criiiia. Ix
THUII 3aJI€XKUTh Bl CIOCOOY yTpUMaHHS TBapUH. 32 HPUG’AZHO20 YMPUMAHHA
TBApUH Y TUIIOBUX KOPIBHUKAX CTiiJIa 00MaAHYIOTh Y3/I0BXK MPUMIILICHHS B JIBa
a0o uotupu psau (puc. 28.3). KoxHa TBapuHa Ma€ CTiijg0, B SKOMY ii
¢pikcyroTh, ab0 BOHa cama (IKCyeTbCcsl 3a JOMNOMOIOK  BIJNOBIIHOTO
oOnanHanHs. CTiiyia MOXKYTh OyTH Kopomki abo 0oezi (puc. 28.4).
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Pucynoxk 28.3. CxeMa nmpuMilleHHs JJIs1 yTPUMAaHHS KOPiB HA IPUB’s31:
1 — xopmoBwMii poXif; 2 — TOAIBHULIA; 3 — CTiiNIO; 4 — THOMOBA KaHaBa
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Koxxne cTiiiio oOJagHylOTh TOJIBHUIICKD, HAIMYBAJIKOI Ta THOWOBOKO
KaHaBoro. Po3MillyloTh iX y TMPUMIIIEHH] TMO30BXHIMHU MapajieJbHUMU
psiaamu. Po3Mipu CTiii 3aexarh Bij TpyId Ta BiKy XyA0OH, 110 YTPUMYETHCA
B JJAaHOMY MPUMIIIICHHI.

BaxnuBe 3HaueHHA TMpU yTpPUMaHHI XyJoOM Ha TMpPHUB’S31  Mae
KOHCTPYKIliIS TpHB’s31, SKa MOBHHHA OOMEXKYBaTH IMO3J0BXKHI MEPEMIIICHHS
TBAPWH, aJ€ HE 3aBAKATH IXHbOMY BIIMIOYMHKY, CIIO’KMBAHHIO KOPMY Ta BOJAM.
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IIpur’s3i O0yBaKOTh: iHOUGIOyanibHi TA 2PYnOGi;, pAMHI, XOMYMOBI Ta
JIAHUI02081; PYUHI, HANIGAGMOMAMU308AHI I AGMOMAMU306AHI.
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Pucynoxk 28.4. CxeMu KOpOTKOTO (@) Ta JOBroro (6) CTiilI:
1 — roxiBHMILIS; 2 — KOPMOBUH Mpoxixg; 3 — cTiiioBa pama; 4 — THOMOBA KaHABa

Oo6nannanus criinmope OCK-25 (puc. 28.5a) npusHaueHe i rpymnoBOro
MpUB’A3yBaHHS Ta BB sI3yBaHHs KopiB. BOHO ckiamaeTbes 3 TpyOUuacToi pamu
3 BOJOMPOBOJOM Il HAIyBaHHS TBapWH, KPOHINTEWHIB ISl KPITUICHHS
BaKyyM- 1 MOJIOKOIIPOBO/IIB, MEXAHI3MIB JJisi TPYHOBOTO Ta 1HAWBIIYaJIbHOTO
MpUB’A3yBaHHS 1 B1JIB sI3yBaHHA 25 KOPIB.

O6nagnanuss OCK-25A (puc. 28.56) nHa Biaminy Big OCK-25 nosBossie
Ipy  BIAB’SI3yBaHHI 3allMIIATH OKPEMHUX KOpPIB Ha TMPUB’S3l, a TaKOXK
B1JIB’SI3yBaTH OKpEMUX KOPiB 0e3 po3(dikcarii BCi€l rpynu.

Oo6mannanass OCK-®-27 3abesrneuye 1HAWBIAyadbHE TPHUB’ SI3yBaHHS,
IpynoBe Ta I1HAWBIIyaldbHE BIJAB SA3yBaHHSA KOpPIB, KPIIUICHHS MOJIOYHHX Ta
BaKyyMHHX TpyOomnpoBomiB 1 miaBeaeHHs Boau. [lopiBasHo 3 OCK-25A
J03BOJISIE 3aMIMIIATH OyJb-KY KUIbKICTh TBApUH Ha MpPUB’s31 0€3 10JaTKOBHUX
JAHIIOTIB TPU TPYNOBOMY BIJB S3yBaHHI, Ma€ 3pyuHimly W Oe3neyHinnry
MPUB’A3b TBAPUH IPU IXHHOMY MIJIXO0/I1 1O T'OAIBHHUIIL.

[Tpu 6e3npuB’A3HOMY YTPUMAHHI KOPIiB 3HAYHO CKOPOUYIOTHCSI BUTPATH
mpari Ha BUPOOHHUIITBO MOJIOKA 1 M’sica 3aBASKH €(DEKTUBHOMY BUKOPHUCTAHHIO
CydJacHHX 3aco0iB MeXaHi3amii po3JaBaHHS KOPMIB, JOTHHS Ta BHJIAICHHS
rHor0. TBapuH WIAOPIYHO yTpUMYIOTh 06€3 TIPUB’ 531, BOHH BUIPHO BUXOSITH HA
BHUTYJIIOBAJILHO-KOPMOBI MalJaHYMKH, A€ € TOMIBHMII, aBTOHAITYBaJIKH Ta
HaBicH Il TpyOux kopmiB. Ha KOXHY KOpOBY B MpHUMIIIEHHI Mae OyTu
4,5...5M2 IiAJIOTH, & HA BUTYJIOBAIbHO-KOPMOBOMY Mal/IaHYMKy — HE MEHIIE
10M> IO 3 TBEPJAUM MOKPUTTAM: JJIsl pPEMOHTHUX Teauip — 3...3,51 8... 10Mm°
BIJIMOBIHO. 3arajibHy JOBXKHUHY TOAIBHUIb BU3HAUAIOTH 13 PO3PAXyHKY Ha OJHY
rosioBy: 0,7...0,8M Ha kopoBy, 0,7M — s HeTeniB Ta 0,6M — IS TEIIAT.
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Pucynox 28.5. CriitnioBe 06agHanHs 711 yTPUMaHHS KOPIiB HA IPUB’ 531:

a — rpynoBa xopctka npuB’s3p OCK-25: 1 — aBToHanyBanka; 2 — kapkac; 3 — MexaHi3Mm
IIPUB’SI3yBaHH-B1/IB A3yBaHHsI; 4 — KPOHILUTENH; 5 — MIPUBOJI IPUB’sI31; 6 — 0OMEKyBaIbHUIMA
JaHuor; 7 — mmiiHa pama; 6 — rpynosa JaHiorosa npus’s3s OCK-25A: 1 — criiiiioBa pama;

2 — oOMexxyBad (Ha JBi TOJIOBH); 3 — KPOHIITEWH; 4 — peryIroBalIbHA TUIAHKA; 5,6 — PO3MOAITTBHUK

Jlst 6e3npuB’I3HOTO YTPUMaHHS Oy yr0Th MOHOOJIOUHI 0araTonpoibOTHI
BUPOOHUYI MPUMIILIEHHS, 110 3HUXKYE BApTICTh 1 3MEHIIYE IOy 3a0yJ10BU
depmu. Takuii kopiBHUK (puc. 28.6) Ma€e 10 YOTHPH psau OOKCIB, HaMiBOOKCIB
Ta TOAIBHHIL. MK TOXIBHHUIIIMHA € KOPMOBI ITPOXOIX MTUPHUHOIO 2,3 M.

JIist cTBOpeHHS TBapuHaM KOMGOPTHUX YMOB, KpiM OCHOBHUX OOKCIB
(puc. 28.7) nmis BiAMOYMHKY, OOJAAHYIOTh KOpMOBI HamiBOOkcH (puc. 28.8)
nepes roaiBHAIAMUA. [Ipoxoan MK HIMH IPU3HAYCHI 1Tl BUAJISHHS THOIO.

B ycix eBpomeichbkux KpaiHax Ha Moio4HHX (epmax (moHan 95%)
JOMIHY€ Oe3NpuB’sI3HUN CMOCIO yTpuMaHHs Xya00u. [ Horo BIpoBaKeHHS
BUKOPHUCTOBYIOTh CTaHIAPTHUH KOPIBHHUK, SIKHA 3a CBOIMH PO3MIpHHMH
XapaKTEPUCTUKAMH CYTTEBO BIIPI3HSIETHCS BiJ 0a30BOro KOpiBHUKA B YKpaiHi.
[Ipu #ioro mpoekTyBaHHI 32 OCHOBY B3ATI HE €KOHOMIYHI MMOKA3HUKH (BapTICTh
OJHOTO Micll I YTpHMaHHS XyAoOHM), a MOXIHMBICTh MaKCHMaJIbHOTO
noteHmiany. OO0’eMHO-TUTaHYBaJdbHI BUPIIICHHS TaKOTO KOpPIBHHUKA 3abe3rie-
YyIOTh CaMOOOCIYTrOBYBaHHSI TBapWH, IO 3HAYHO 3HIKY€E 3aTpaTu IMmpail Ha
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BUPOOHMLTBO MoJoKa. KopiBHHK po3paxoBanumii Ha 50...100 xopis. Moro
mupuHa 26...33m (B Ykpaini 10...24m), a 1oBKUHA 3aJ€KUTH BiJl KUIBKOCTI
MOTOJNIB’A 'y TOCHOJAPCTBI. YTpUMaHHS TBapuH Oe3npuB’sI3HO-O00KCOBE.
[TpumimeHHs KOpIBHUKA PO3/IUICHE Ha KijbKa (DYHKI[IOHAJILHUX 30H: CEKIIii JJIs
YTpUMaHHS AIMHUX 1 CYXOCTIMHUX KOpIB, CEKUIi JUIsi MOJIOJHSKA PI3HHUX
BIKOBUX TPy, CEKLII JIJIs1 OTEJIEHHS KOPIB; AOUIbHHI 3aJ1 1 MOJIOYHE B1AI1JICHHS.
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Pucynoxk 28.6. CxemMa po3MilieHHs TEXHOJIOTTYHOTO 00IaJIHAHHS Y KOPIBHUKY

Ha 400 roniB (60KCOBE yTpUMaHHS):
1 — 60KC 7151 BIIMOYMHKY; 2 — KOMOIHOBaHUM OOKC; 3 — ro/IiBHUIL; 4 — KOPMOBUM TTPOXIT;
5 — perriTka; 6 — KaHaJ AJIs BUJAJIICHHS THO; 7 — THOHOBHI MPOXif

- : -— ‘-200 700-1000 A

‘ j\ A F 220 7

2000 2700

Pucynox 28.7. O6magnanss 1715t OOKCOBOTO yTPUMAaHHS KOPiB:

1 — GiyHMi po3NOAUIBHUK; 2 — mijjora (IepeB’ssHa ab0 TYMOBHM KMJIMMOK); 3 — IpUCTPiid
JUIs BUMIPIOBAHHS €JIEKTPUYHOIO MOTeHIiaty; 4 — Gikcyrounii mpucTpiit; 5 — roJiBHUILIS,
6 — ckpenep U BUAAIEHHS THOIO; 7 — PO3MOIUIBHUK ITEPea KOPMOBHUM CTOJIOM

Cekii a1t yTpuMaHHS KOPIB € HaWOUIBIIO YaCTHMHOK MPUMIIICHHS.
Bouu oGnanHani Ookcamu Juisl BIANIOYMHKY TBAapUH, MOKPUTUMHU T'yMOBUMU
KWIMMKaMHU 1 IIUIMHHOK Miiororo. KOHCTpyKIis 1 po3MipHI MapameTpu

217



€JIEMEHTIB CTIMJIOBOTO OOJIaIHAHHSA CYTTEBO BIAPIZHAKOTHCS BIJI THX, IO
BUKOPUCTOBYIOThCS B YKpaiHi. BoHu cripusitoTh CTBOpEHHIO KOM(DOPTHUX YMOB
YTPUMaHHS TBAapWH, OCKUIBKK BiJ I[bOTO 3aJCKUTh iX MPOJYKTHBHICTD.
[IpuOupanHs THOKO Yy TPUMIMICHH] BiAOYBAETHCA NPHUTONTYBAHHSIM HOTO
TBApPUHAMM Ye€pe3 IIUIMHHY HiUIory. TeXHOJIOr4HI napameTpy 3a11300€TOHHOI
U[IJTMHHOI MJIOTH  3a0€3MeuyloTh 11 CaMOOYHMIIEHHS 1, 10 BaXJIUBO,
3armo0IiraloTh HEraTUBHOMY BIUIMBOBI Ha cTaH KiHUIBOK. lllupuHa mutaHok
migjorn 13cM, a mupuHa uauH MDK HUMH — 4cm. Ilin Hero oOnagHaHi
rHOE€30MpaIbHI KaHalu rouHoto 1,8...2,5m.
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Pucynoxk 28.8. O6naiHaHHs KOMOIHOBAHOTO OOKCa JJisl yTPUMaHHS KOPIB:
1 — nanmyBanka; 2 — BOJOINPOBiJ; 3 — XOMYT; 4 — OOKOBUH pO3MOAUIBHUK; 5 — CK0OOa;

6 — KanpoHOBMIA KaHAT; 7 — HaKJIaAKa; 8 — 0OMeXyBay JI0 TOAIBHUII; 9 — TpyOa JIst BUTIKaHHS
Boau; 10 — rogiBHAIA

Ha d¢epmax €Bponu BIiAMOBWINUCS BiJI BUKOPUCTAHHS TOJIBHUIIb,
0o0CITyroByBaHHS SIKHX TOTpPeOye€ BEIUKHX 3aTpaT TMpaili, OCOOJMBO Ha
OUHUILEHHA X BIJl 3AJIUIIKIB KOpMy. s ToaiBmai Xy100M 00’€MHUMU KOpMaMH
BUKOPHUCTOBYIOTh KOPMOBI CTOJIM ITUPHUHOIO 10 SM. Kopmoeuii cmin — piBHA
MOBEPXHS 13 MEpeaHiM OOMEXYIOUNM OOPIIOPOM Y3I0BXK JIHIT PO3MIIICHHS
xynobu. 3 000x OOKIB KOPMOBOIO CTOJa € PEIITKH, SKi 3a HEOOXITHOCTI
3a0€3MevyI0Th TPYIOBY a00 1HAMBIAyaIbHY (ikcamiro xynoou. Bukopucranas
iX 3MEHIIye HEeTraTUBHI HACIJIKM aHTAaroHICTUYHUX BIJIHOCUH MIX TBapUHAMH
iJl 9ac TOIBJ, a TaKOX JIa€ 3MOTY, 3a IMOTPEOM, MPOBOJUTH BETEPUHAPHE
oOcTe’keHHS W 00poOKy TBapuH. Kopmu po3naroTh, BUKOPUCTOBYHOUH
cnemiaabHl  «depmepcbki  komOaiiHuy.  KoHcTpykiiss ix — 3abesmneuye
HABaHTAXXEHHS, JI03yBaHHSA, JIOJIATKOBE TNOAPIOHEHHs, 3MIllyBaHHS U
po3/1aBaHHs HEOOXIAHUX 3a paIlloHOM KOpMiB. BukopucTaHHS OfHIEI Takoi
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YHIBEpCAJIbHOT MAILIMHU BUKJIIOYAE 13 TEXHOJIOTTYHOIO MPOLECY HaBaHTaXKyBady,
npuyil, KOpMolex 1 kopmopo3aasau. Lle 3menirye y 2...3 pa3u TpyJ1IOMICTKICTb
1 EHEpProeEMHICTh MPUTOTYBaHHS UM pO3AaBaHHS KOPMIB MOPIBHSHO 3
TEXHOJIOTIE0, IKY BUKOPUCTOBYIOTh Ha BITUM3HIHUX (hepMax.

KopmoBuii ctin Ha MojouHUX QepMax €BpONMHU BUKOPUCTOBYIOTH SIK JIS
3rOJIOBYBaHHS KOPMiB, TaKk 1 JUIsI iX THUMYacOBOTO HAKOMHYEHHSA 32
EKCTPEeMAJIbHUX TOTOAHMX YMOB. Y Takui MepioJl KOPMHU y TPHUMIIICHHS
3aBO35Th OJIMH pa3 Ha 3...5H1B. [l 3HMKEHHS 3aTpaT mpaill Ipyu MiAropTaHHi
KOPMIB Ha KOPMOBOMY CTOJII BHKOPHUCTOBYIOTh CIEIIaJIbHO PO3po0JeHe
NPUCTOCYBAHHS, SIKE arperarytoTh 3 MaJorabapuTHUM €HEPro3acoOoMm.

V kpaiHax 3 pO3BUHEHUM MOJIOYHHUM CKOTApCTBOM KOHIIEHTPOBaH1 KOPMU
KOKHA TBapHHA OTPUMYE 3aJI€KHO BiJ 11 MOJIOYHOI MPOAYKTUBHOCTI. It IbOTO
CTBOPEHO cHellalbHl KOpMOo6i cmanuii, K1 00’€JHaHI B €IUHY CHUCTEMY
igeHTu(iKalli TBapuH, KOHTPOJIIO X MOJIOYHOI MPOJAYKTHUBHOCTI Ta BUIAABaHHS
kopMiB. KokHa Taka cTaHLis po3paxoBaHa Ha TeXHonorquy rpymy KOpiB i

XapaxmepHhi 0co61ueocmi mexHon02ii GUPOOHUYMEa MojaoKa y KpaiHax
3 PO3BHHEHUM MOJIOYHUM CKOTAapCTBOM (Ha BIAMIHY Bil YKpaiHM):

- 0e3npuB’sI3HA CUCTEMa YTPUMaHHS XyI00HU yCiX BIKOBHUX TPYII;

- OCHOBHA r'0JIiBJII TBAPUH 3 KOPMOBOI'O CTOJIA;

- 3T0/IOBYBaHHs KOHIIEHTPOBAHUX KOPMIB 3 KOPMOBHX CTaHIIIH;

- TOTHHS KOPIiB Yy JNOUIBHUX 3a7aX Ha BUCOKOMPOIYKTHBHUX yCTaHOBKaX
tuny «SAnunkay», «Ilapanensy, «Kapycenby;

- BUKOPUCTaHHS pOOOTU30BaHUX JOIIBHUX CUCTEM;

- cydacHa cucTeMa MepBUHHOI 00pOOKH MOJIOKa;

- BAKOPUCTaHHS CY4YaCHUX TEXHOJIOTIH 3aroTiBil W MPUTOTYBaHHS
KOPMIB, PO3/IaBaHHSI 1X 13 BUKOPUCTAHHIM (PEPMEPCHKUX KOPMOBUX KOMOAIHIB;

- cydyacHa TeXHOJIOT1sl BUAAJICHHSI, IEpEepOOKHU Ta YTUJII3allli THOO;

- GKOHOMHa cHCTeMa 3a0e3MeYeHHs] ONTUMAaJIbHOTO MIKPOKIIMATY B
MPUMILIEHHSX;

- BUCOKHUI PIBEHb CENEKIINHO-TUIEMIHHOI po0oTH;

- HasSBHICTb aBTOMATH30BAaHHUX CHCTEM KEpyBaHHS TEXHOJIOTTYHUM
POLIECOM BUPOOHUIITBA MOJIOKA.

28.5. O01aHAHHA )15l YTPUMAHHS CBUHEH

Jlns  yTpuMaHHST CBHHEM Yy TOCIOJApCTBaX 1 Ha MPOMHUCIOBUX
KOMIUIEKCAaX BUKOPHUCTOBYIOTh CTAHKOBE OO0JIAJHAHHA, KOHCTPYKIIIS SKOTO
3aJIeKUTh B1Jl BIKY TBApHUH.

Crankum — 301pHO-pPO30IpHA KOHCTPYKIIiSl, BUTOTOBJIEHAa 3 TpyoO Ta
JUCTOBOTO MaTepiady 3 I[MHKOBUM MOKPUTTSIM, OOJiaJlHAHA TOJ[IBHULISIMHU,
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HamyBaJKaMH 1 CHCTEMOIO MpUOMpaHHs THO. [lepenHss KpoMmKa ToJlIBHUIb
PETYJIOETHCS TI0 BUCOTI, MPH OYMINCHHI iX IMEpeBEPTalOTh y 01K KOPMOBOTO
npoxoay. Boma 10 HamyBalok TMOAAaE€ThCs TPyOUACTHMM — e€JIeMEHTaMu
KOHCTPYKIIIi CTaHKa, SKiI 3aKiUIbl[bOBaHI B €auHYy cuctemy. CTaHKOBe
oOnaHaHHS JI03BOJISIE BUKOPHUCTOBYBATH TakKi CHCTEMH MPUOMpPAHHS THOIO:
MeXaHiYHy — 31 CKpeOKOBHMHU TPAHCIIOPTEpPaMH, IO BCTAHOBIIOIOTHCS Y
3a/IHIM YaCTHHI CTAHKIB 3 00JIa/IHAHOIO HIITMHHOKO MIJIJIOTO0, Ta TiIPABJIIYHY
— CaMOIUIMBHY a00 3MUBHY.

Hnst ympumanna ceunomamor 3acTocoByloTh cranku OCM-120,
OCM-60, CCII-2, COC-®-35 Ta iH.

CrankoBe obnagHanHs OCM-120 (puc. 28.9¢) npusHayeHe s 01opocy
CBMUHOMATOK 1 yTpuMaHHs iX 13 mopocsitamu 10 30-meHHoro Biky. Ilicis
BIINTYYCHHSI TIOPOCAT YTPUMYIOTh y ITMX K€ CTaHKax 10 90-IeHHOrO BIKY.
BcepenuHi CTaHKa € pyXoMma [eperopo/ika, 1o JO3BOJISIE yTBOPIOBATH B HEOMY
nBa OOKCH: i yTPUMAaHHA CBMHOMATKH Ta IOPOCAT. li IIepecTaBiIsioTh
3aJIeKHO BiJ ()i310JIOTTYHOTO CTaHY CBHHOMATKH 1 BIKY ITOPOCST.

OCHOBHI HENOJIKM Takol KOHCTPYKIli CTaHKOBOTO 0OJIaJHAHHS:
CYMIIIEHHS 30H TOJIBII Ta BIMIOYMHKY MOPOCSIT, KOHCTPYKIliA HE 3a0e3meuye
JBOCTOPOHHBOTO MAXOy TOPOCAT 10 CBUHOMATKH ISl TOTIBITI.

Cranxku CCJI-2 (puc.28.90) 1 CCJI-2M — cmapeHi JIBOCEKIIIHHI,
MPU3HAYCHI JJIA OMOPOCY W YTPUMAaHHS JBOX CBHHOMATOK 13 TIOPOCSTaMHU.
3aBasku 00’€qHaHHIO (POHTY TOMIBII JJI IBOX CYMDKHUX PSIIIB JOCSATAETHCS
€KOHOMHE BUKOPHUCTAHHS TUIOITI CBUHAPHHUKA.

Cranok CCJI-2 Hemae OKpeMoOi 30HM JJIsI TOJIBII Ta HANyBaHHS CBUHO-
MaTKH, TOMY 3aiiMae MeHIry Tuiomry. dikcallisi CBUHOMATKHA 3MEHIITye WMOBIp-
HICTh TPAaBMYBaHHS 1 MPUIYITYBaHHS TOPOCAT, a TAKOXK 3BOAUTH 0 MIHIMYMY
BUTpaATH mpaii Ha mpuOupanHs rHow. Hemomik cranka CCJl-2 B Tomy, 110
CBUHOMATKa (PIKCYETHCS HA BECh MMIJICUCHUM MEPi0]1 1 M030aBjIeHa MOIIIOHY.

JIo KOMIUTEKTY CTaHKIB JJII TIOPOCHUX CBHHOMATOK BXOAHWThH YCTAaHOBKA
JUTsL ONIPOMIHEHHS Ta 001rpiBaHHs nopocsatT MKY®-IM, 1o ckinamgaeTbes 3 1BOX
jJamI: 1H(ppadyepBOoHOI — s 0O0irpiBaHHS Ta yiabTpadiosieToBOi — A
ompoMineHHs. [lig mi€r0 mMUX JaMIl MiABHUINYETHCA 30€pEXKEHHS MOPOCAT 1
CTBOPIOETHCA MU epeHIiiioBaHa TemnepaTrypa Jjisi CBMHOMATOK 1 TPUIIIIONY .

Cranxkn CCJI-2 1 CCJI-2M BXxoasaTh 10 KOMIUIeKTy obmamHands OCM-
IM, 110 BOMCY€ETHCS Yy TUMOBI MPUMIIIIEHHSI CBUHAPHUKIB UpUHOIO 6, 12, 18 1
24Mm. e obnagHaHHs BUITYCKalOTh y BOX BUKOHaHHSAX: OCM-1M-2 — ms 60
mijgcucHauX cBuHOMATOK Ta OCM-1M-4 — misa 120 cBHUHOMATOK.

Jnst ympumanns 6idayuenux nopocam 3aCTOCOBYIOTH TPYNOBI CTaHKU
KI'O-®-10. Takuii craHok — 1e 30ipHO-pO30ipHA KOHCTPYKIIS y BUIJIAII
OKpEMHX KJIITOK 3 MIJHATOIO IMIUIMHHOK Miiorow. CKIagaeTbes 13 3aropoxi,
pamu, TiJIOTH, TIEPETOPOJIOK, TEPEMUIOK, CaMOTOMIBHUIb, ABEPIT. Pama €
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ocHOBOIO mitoru. lupuna mivH y miano3i (s BUAaJICHHS THOK0) — 13MM,
cymiapbHOi yactuHu — 33MM. ['pymoBa OyHKEpHA CaMOTOJIBHHUIIS MOCTIHHO
MIITPUMY€E PIBEHb KOPMY B Mipy Horo moimadHs. ['0qyroTh MOpOCIT CyXHUMH
PO3CUITHUMH KOMOIKOpMaMmH, HamyBaiOTh 3 aBToHamyBalok AC-®-25 abo
[IBII-1A. Cranku KI'O-®-10 BHUKOpHUCTOBYIOTH pa3oM 31 CTaHKaMU s
omopocy cBuHOMaTOoK COC-D-10.
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Pucynoxk 28.9. CxeMu cTaHKIB JjIsl YTPUMaHHSI CBUHOMATOK 3 TIOPOCSTaMU:

a — cxema craaka OCM-120: 7 — 6okc st cBuHOMATKHY; I1 — 60KC 11t iopocst; 1, 10 — rogiBHUII
BIJIMOBIAHO JJI OPOCST 1 CBUHOMATKH; 2 — ycTaHoBka MUKY®-1M; 3, 9 — aBToHanmyBaiku
BIJIMOBITHO JUISI IIOPOCSIT 1 CBUHOMATKU; 4 — 3a/IHS CTIHKA; 5 — 3aH1 TIEPETOPOJIKH;

6 — oOMexxyBanbHa 3a/IHA MIeperopoika; 7 — O0KoBa Meperopojka; 8 — ooMexxyBaibHa OOKOBa JIyTa;
6 — cxema cranka CCJI-2: [ — 6okc jutst cBHHOMATKH; /] — 60KC 11 TOIBII opocsT; [1] — GoKc st
BIJIMOYMHKY MOPOCAT; | — miinnHHa mianora; 2 — oOMeKyBalbHa 3a/IHA AyTa; 3, 4 — aBTOHAYBAJIKH
JUTsl CBUMHOMATKH 1 OPOCAT BIAMOBIAHO; S, 8 — TOAIBHUIIL JIJIs1 TOPOCST 1 CBUHOMATKH BiMIOBIIHO;

6 — nBepii; 7 — yctanoBka MKY®-1M

IlopocsiT Ha [AOPOIIYBaHHI YTPUMYIOTh 3aJIEKHO BlJ MOPUINHATOL
TeXHOoJ0T1i rpymamu 1o 8...10 ado 20...25 romiB y cTaHKaXx 3 IJIOMICO ITiIIOTH
O,35...O,4M2 Ha OJIHY TOJIOBY. 3aropo»a CTaHKIB CyIliJIbHa, BUCOTOIO 0,8M, 0115
PENITYACTOl YACTUHU MIUIOTH — 13 METAJIEBUX PEUIiTOK. ['0AyIOTh MOpOCHT 13
rpynoBux rofiBHuib. @poHT romiBm 20cMm Ha romoBy. HopMu ocBiTieHHS —
Takl X cami, Ak 1 s migcucHux mopocsT (75...1001k). ¥V cBuHapHuKax mis
JOPOIITYBaHHS BUIISIOTH KiJIbKa CTaHKIB (5% 3aranbHOI KIJTBKOCTI) JJIS YTPH-
MaHHS CJIA0KHX, BIZICTAIMX Y POCTI OpOCAT (He Oubiie 12 TOMiB y CTAaHKY).

BinrogiBesibHe MOroJiiB’A yTpuMylOTh y CHELIQIbHUX MPUMILIEHHIX
rpynamu 1o 10...15 roniB (ane He Oublne 25) y CTaHKY 3 IUIOMICIO IMiJIOTH
0,8m° Ha roJIoBy. 3aroposka cTaHka BUCOTOIO 1M — cyuuibHa. ['0qyt0Th TBapuH
3 IpyNoBHX ToIiBHUIE. DpoHT roim — 0,3M Ha OJIHY TBApUHY.
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TEPMIHOJIOTTYHUMA CJIOBHUK

A

ABTOKOJIMBHE TiJIO — TIJIO, Y SKOMY KOJIMBaHHS, aMIUITyJa 1 Tepioj 3ajexaTh Bif
BJIACTUBOCTEH caMoi CHCTEMH 1 He 3aJIe)aTh BiJl MOYAaTKOBUX YMOB, HAIPUKJIAJA BiJ MOYaTKOBOTO
3amacy eHeprii.

ABTOMATHYHUHA MAHINYJAATOP — MPUCTPI JUII aBTOMATUYHOTO BHKOHAHHS PYYHHUX
onepauiid. Y TBApUHHULTBI BUKOPUCTOBYIOTh ABTOMATUYHMHA MAHIMYNIATOP Ul NEPeNAOiIbHOL
caHiTapHOT 0OpOOKM BUMEHI, BUKOHAHHS JICAKUX OTepalliil mijg yac JOiHHS KOpiB 1 T. iH.

Aepaiist — opraHi3oBaHUH TPUPOJHUN TOBITPOOOMIH, 110 BHHHMKAE 3a PaXyHOK
rpaBiTaliifHuX cuiI abo BiTpy, 00 TOTO 1 1HIIOTO Pa3oM.

AepoTeHK; — OCTOHHMM TPOTOYHUN OaceiiH rauOuHOK 3...5 M, mmpuHow 3...12 M i
noBxuHOIO 110 150 M. TloBiTps, 1m0 TOAA€ThCS 4Yepe3 3aKJIaJeHI B JHI aepOTEHKa MOPHCTI
IIACTUHKH ((DIIBTPOCH), TEpEMIlIye MOMEPEeIHbO BIACTOSHY CYMIlll CTIYHOI PIIUHHU 1 AKTUBHOT'O
MYyJTy, TTOCTa4al0uu KUCEHb, MOTPIOHUHN IS )KUTTEMISUTBHOCTI OaKTepiii, Ta OKUCITIOIOYN OpraHivHi
3a0pyHEHHs. AKTUBHUN MyJ BUIAJla€ y BTOPUHHUX BiACTIHHMKAX, 3B1/IKU 3HOBY I€pPEKauy€eThCs B
ACPOTCHK, a HOro MPHPICT (3aBUCII PEUOBMHH) CKUAAETHCSA Il 00poOKH (OpOIiHHS) 3 OcaJoM
MEPBUHHUX BiACTIHHUKIB. Yac nepeOyBaHHS CTIYHOT piIMHU B a€pOTEHKY 6...12 roauH.

AepoTeHK;, aeporaHk (rpeil. — MoBiTps i aHria. Tank — Gak) — cmopynga Ui MITYY4HOTO
010JIOTTYHOTO OYHILEHHSI CTIYHUX BOJI 3a JOMOMOT00 aKTHBHOI'O MyJTy (OaKkTepii-MiHepasizaTopu Ta
HIDKY1 OPTaHi3Mu) i MpoayBaHHs MOBIiTpsiM (aepaitii).

AKTHBATOPH — II¢ CICIMIaNIbHI arperatu Ui TNacTepu3allii MOJOKa iH(QpadyepBOHUM Ta
yabTpadioleTOBUM ONPOMiHIOBaHHSIM. MOJIOKO Teye MpPO30pUMHU TPYOKaMu 1 TiA BIUIMBOM
OaKTEePHIUIHOTO ONMPOMIHEHHs iHPpPAaYepPBOHUM CBITIOM 3BUIBHSETHCS BiJ MIKpOOpraHi3MiB, a B
pe3ynbTati yabTpadioraeToBOro onpoMiHeHHs 30arauyerbes BitTaMiHOM Ds.

AKTHBaTOpM — QUIOTAllIfHI peareHTH, sKi 3a0e3MedyloTh 3akpiluIeHHd 30Mpaya Ha
MiHepanbHIi MOBEepXHI Ta ii rigpodobizamito 3 MeTor epeKTHUBHOI (uoTtamii MiHepaly, IO
(broTyeThCsl.

Aasoyminm (nat. albumen — G6imok) — mpocti TOOYMsApHi Oinku. [lyxe mommpeHi B
NpUPOAI — BXOJATh JO CKJIaay OuIKa s€nb, MOJIOKA, CUBOPOTKM KpOBI, HAacCiHHS, IUIOZIB TOLIO.
BinirpatoTs BeNMKY posib y JKUTTEIISUIBHOCTI OpraHi3MiB. AinbOyMiHU PO3YMHHI Y BOJI, KUCIOTAX 1
dyrax, Tif Yac TiJpoji3y YTBOPIOIOTh AaMiHOKHCIOTH, ITIPU HArpiBaHHI KOArymioIoTh. IX
3aCTOCOBYIOTH y XapuoOBill 1 TEKCTHIIBHIN MTPOMHUCIOBOCTI.

AJIbBEOJIM — KIHII€BAa YacTHHA AMXaJIbHOIO arnapaTy JIer€Hb, OCHOBHHUN (PYHKIIIOHATbHHUM
€JIEMEHT JIETeHb, Yepe3 CTIHKY SKOT0 371 CHIOETHCS Ta3000MiH.

Amiak — 6e30apBHUI Ta3 13 PI3KUM 3aIaxoM, J100pe PO3YMHSETHCS Y BOJI. Y TBOPIOETHCS
IpU THUTTI OpPraHIYHUX CHOJYK, fKI MaloTh OLIOK; Y TBapMHHHUIBKMX MPUMILICHHAX — 1€
exckpeMeHTH. [Ipu BOuxXaHHI MOBITPS 3 BUCOKOK KOHIIEHTPAIIEI0 aMiaKy BIH PO3YMHSAETHCS Ha
CIIM30BUX 0OOJIOHKAaX BEPXHIX JUXAIbHUX NUIAXIB 1 IPU3BOAMUTSH J0 iX XiMiuHOro omiky. Lle cnpusie
MOIIMPEHHIO 1H()EKIIIH, 110 HAHOCUTH MIKOJY 3J0POB’I0 TBApUH 1 3HWXKYE IXHIO MPOAYKTUBHICTb.
3aranoM amiak MIKIJUIUBIMIWN AJ TBAPUH HIXK BYTJIEKUCIIUHN Ta3.

Amiak, amoniak, NH3 — HeopraniyHa crnoiyka, 0e30apBHUI ra3 i3 pi3KUM 3aylIUIMBUM
3amaxom, JIETIIUH 3a MOBITpsA, 100pe po3uMHHUMA y BoJi. OTpUMYIOTh KaTaJiTUYHUM CHHTE30M 3
a30Ty 1 BOJIHIO MiJl TUCKOM. BUKOPUCTOBYIOTh IepeBa)KHO JUIsi BUPOOHUIITBA a30THUX, BUOYXOBHX
PEUOBHH 1 a30THOT KUCIOTH. Pifkuii amiak BUKOPUCTOBYIOTh B XOJOJMIBHUX YCTaHOBKaX. Boauwuii
pO34YMH amiaky (HaIIaTUPHHUKA CIIUPT) 3aCTOCOBYIOTh B METUIIMHI.

AHaepoOHe 30pO/UKYBaHHS —II€ PO3KJIAJAHHSA OPTraHIYHUX PEYOBHH 3a  Y4YacTiO
MIKpOOpPTaHi3MiB 06€3 I0CTYIy KHCHIO Y TepMETHYHUX pe3epByapax — METaHTEHKAaX.

b
Bakrepuuuanuii mepiog — e mepiog Yacy, MPOTATOM SKOTO B MOJIOII BHUSBIISIOTHCS
OaKTepHUIU/HI BIACTHBOCTI.
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BakrepuuuaHi peuoBuHU (Bix 6axkmepii i nat.(maTuHchKuil) caedo — BOMBAl0) — pEUOBHHH,
3maTHI BOWMBatH OakTepli Ta 1HIN MIKpOOpraHi3aMu. SKmo iX 3acTOCOBYIOTH mjisi OOpOTHOHM 3
MIKpOOpraHi3Mamu, TO 1ie (PyHTIIHHI PEYOBHUHH, IO JiIOTh Ha TpUOU, aMeOOIM/IHI PEYOBHHH, IO
BOMBarOTh ameO, 1 T. 1H. Jlo OaKTEepUIIMAHMX PEUYOBUH BIAHOCATH Pi3HI 3a XIMIYHOIO MPHUPOIOIO
3’eaHaHHs: (EHOJ, CUPT, (POPMAaTiH, MEPEKUC BOJHIO, aHTUOIOTHKH, 3 Ta3iB — CIPUYUCTUH Tas,
OKHCEJI €THIICHY, OpOMUCTUI METHJI 1 1H. Y KPOB1 TBapHH 1 JIFOJIUHHA YTBOPIOIOTHCS IMyHH1 aHTHUTIJIA,
SIK1 TAKOK MAIOTh OAKTEPULIUIHY MifO0.

BakrepiajibHi TOKCHHM — OTPYiiHI pPEYOBMHHM, IO BHIUILIOTH OakTepii B TIPYHT
(ex30TOKCHHH) a00 MICTATHCS B MIKpOOHUX KIITHHAX (€HIOTOKCHHH). BUKIMKAIOTh TOKCHKO3
IPYHTIB.

Baxkrepii; (Bacteria, Big naB.-rp. Poxtiplov — majauyka) — 0JHa 3 OCHOBHHX TPYI JKHBHX
oprani3miB. Jlo kinnsg 1970-X pokiB TepMmiH «0akTepii» OyB CHHOHIMOM npokapiomies, ane B 1977 p.
Ha TIIJICTaBl JaHUX MOJICKYJSAPHOI CHUCTEMATHKH TPOKApiOTH OYJIM PpO3JAUICHI Ha IapcTBa
Apxebakrepiit (Archeobacteria) i Ey6akrepiit (Eubacteria). 3rogom, mo0 migKpeciuTH BiIMIHHOCTI
MDX HUMH, BOHU Oy/H nepeiiMeHOBaHi Ha JOMEHHU apxel 1 6akTepiii BianosiaHo. Hayka, o BuBuae
OakTepiit — OaKTepioIoTis, MiIPO3 LT MIKPOOI1OIOTii.

BaxkTepii; — MiKpOCKOITIYHI, TEPEBAXHO OJHOKIITHHHI OpPraHi3Mu, IS SKUX XapaKkTepHa
HAsBHICTh KJITUHHOI CTIHKM, IUTOILJIA3MH, PI3HUX BKIIOUEHb, BIJCYTHICTH SApa, MITOXOHIPIH,
IUTACTH/ Ta IHINMX OpraHen. BoHW 3BHYaiiHO MalOTh KIITHHHI CTIHKH, SIK POCIMHHI Ta TpHOHI
KJIITHHH, aJie OaKTepiaJibHI KJIITHHHI CTIHKYA 3BHYalHO 31TKaHI 3 MENTUIOTIIiKaHiB. biblricTs 3 HUX
ayxe Maii, 3Bu4aiHo Timbku 0,5...5,0 MKM y cBOEMy HaHOUIBIIOMY pO3Mipi, XOuYa TIraHTCBKI
6akrtepii, Taki sk Thiomargarita namibiensis Ta Epulopiscium fishelsoni, MoxyTs BupocTatu 110
0,5MM y po3Mmipi Ta OyTd BUIUMHUMH HEO30poeHHMM OKOM. Jleski Oakrepii (HampuKian,
MiKOna3mu) HACTUTBKH JPiOHI, IO MOXKYTh MMPOXOAUTH KpPi3b OakTepiaabHi QiIbTpH.

Bakrepii; — 11e HalinmommupeHina rpyna opraii3miB. BoHM NpUCYTHI y TpyHTI, BOJi, MOBITPi
Ta K CUMOIOHTM B IHIIMX opraHizmax. Hampuknan, B rpami rpyHTy MicTutbes Outg 40 MulH.
OakTepianbHUX KITHH. bakTepii (MOXJIMBO, pa3oM 3 apxeamu) CTAHOBJIATH OUIbIIE TMOJOBUHU
6iomacu 3emii, 30KpeMa IOJOBHHY OpraHiyHoro Byrjiemto i Oinbme HiK 90 % opraHiuHHX
dbochopy Ta azory. Ilnankronni Oakrtepii BimmosimaroTh 3a Bix 50 % mo 90 % (3a pizHUMH
OLIIHKaMH) CBITOBOI'O BUPOOHUIITBA KMCHIO. B opraHi3Mi JitoguHu 3BHMYaifHO MicTUThCs B 10 pasiB
Outbiie OakTepid, HK JIOJCHKUX KIITHH, HAWOUIbIIAa KUIBKICTh IMX OakTepi 3HAXOJUTHCS Ha
HIKIpl 1 B TpaBHOMY TpakTi. bararo 3 HMX NaTOreHHi, TOOTO BHUKJIMKAaIOTh XBOPOOW. 3araiom,
OakTepii KPUTUYHI JUUIsl ICHYBAaHHS BCIX 3€MHHMX €KOCHCTEM, BOHU HE3aMiHHI Ha 0ararboxX Kpokax
KpyrooOiry peuoBUH y MPUPO/Il, HAIPUKIIAJ, Y epepoOlll 3aIMILIKIB BUIIIMX OpraHi3MiB Ta (ikcarii
aTMOC(epHOro a3ory.

Bap6oraxk — e mporec mnpomyckaHHs Tra3zy abo mapu yepe3 1Mmap piauan. [a3
MIPOTUCKYETHCS Yepe3 PIAUHY 3 TOTIOMOTOI0 TPYO 3 ApiOHUME oTBOpamu (3...6 MM), SIKi HA3UBAIOTh
6apboTrepamu, ciT4acTUX ab0 KOBIMAYKOBUX TaplIoK abcopOepiB 1 pekTudikamiiiaux konoH. [1ix yac
6ap0oTaxKy CTBOPIOETHCS BeNMKa MikK(a3zHa MOBEpXHS Ha TPaHMI «piAMHA-Ta3», IO CIpHsE
1HTeHCcH(iKallli Terao- 1 MacOOOMIHHUX MPOLECIB, a TaKOX MOBHIMIM XiIMIYHIN B3a€MOJIi ra3iB 3
piavHAMH.

be3BajibHUIl IIHEK — 1€ TBUHTOBUM KOHBEEP, 3aCTOCOBYBAaHUM Il TPAHCIIOPTYBaHHS
PI3HUX CKJAQJHUX PI3HOPIIHUX CHUIYYHX MarepiaiiB, 3 SKUMHM BHHHUKAIOTh CKJIAQJHOINI MpU
nepeMilieHH1 3BUYaiiHUMH TpaHCIIOpTEpaMHu.

Be3nanipui Boam —11e BoaM, AKi 3aNArai0Th MK JIBOMa BOJOHENPOHUKHUMH IUIaCTaMH
MOPO/IH, HE 3aMIOBHIOIOThH YBECH IIACT 1 MalOTh BUIbHY MOBEPXHIO.

BeperoBuii koJi0oas13b — IPSMOBUCHA [IaxTa Kpyrjioro (aiamerp He MeHme 1 M) abo
kBagpatHoro (1,5%1,5M) meperuHy, CTIHKHM SIKOi  YKpIIUIIOIOTH  JIepeB’SIHUM  3pyOoM,
3113006 TOHHUMHU KUIBLISIMU 200 LETJION0.
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Biora3s — pisHoBup OionanuBa —ra3, SKH yTBOPIOETHCS IMiJi dYac MIKPOOIOIOTIYHOTO
pPO3KJIaJIaHHS METAaHOBHM OpOJiHHSIM OioMacu 4u OI1OBIAXOAIB TBEPAMX 1 PIAKUX OPTraHIYHUX
BIJIXO/IIB: Ha 3BAJIUINAX, 00JIOTAaX, KaHAi3allil, BATPIOHUX sIMax TOIIO.

BiorazoBa ycraHoBka — npucTpii, kUil nepepoOssie pPi3HOro poay OpraHivyHi BiIXOIU B
TOPIOYMI OpraHivuHui ra3, KUl 3a CBOIM CKJIaZIOM MaiiKe He BIJPI3HIE€THCS Bl PUPOJHOTO Tazy 3i
cBepioBUH. OTpuMaHUil ra3 MO>KHa BUKOPHUCTOBYBATH Y KOTENbHSIX JJIs1 0OIrpiBy, B MOOYTOBUX
ra3oBUX Mepexax Uil MPUrOTYBaHHSA DKi, Yy Tra30TypOOyCTaHOBKax Ui BUPOOJICHHS
€JIEKTPOCHEPTi.

Biosioriuna cucrema — 11e ckiiagHa Mepeka 010J10T1YHO peIeBaHTHUX yTBOpPEHb. biojoriuna
oprasizariisi OXOIUTIOE JCKIJbKa IIKaJ, [0 € BU3HAYEHI HAa OCHOBI PI3HUX CTPYKTYp 3aJEKHO BiJl
cucremi. [Ipukiagamu 610JIOTTYHUX CUCTEM HAa MaKpoMaclITadl € MOyl OpraHi3MiB.

Biomaca — e GiogerpamoBani ¢pakmii TPOAYKTIB, BIIXOAIB Ta 3AJUIIKIB CLICHKOTO
rocrnojapcTBa (POCIMHHUX 1 TBapUHHHMX), JIICOBOIO T'OCIOJApPCTBA Ta ONM3BKUX 0 HHUX Taiy3ei
MIPOMHCIIOBOCTI.

bionmaimmBo a6o Oiomoriune manuBo (amri. biofuels) — opraniuni  marepianm, SK-OT
JepEBUHA, BIIXO/IM Ta CIIUPTH, SIKi BUKOPUCTOBYIOTH s BUPOOHHUIITBA eHeprii. Lle — moHoBmoBane
JDKEpEeIio eHeprii, Ha BIAMIHY BiJl IHIIUX MPUPOJIHUX PECYPCIB, TAKUX SIK HadTa, Byriyuisd U siaepHe
nanmBo. OdiniiiHe BU3HA4YeHHs OionanmBa — OyIb-sKE MaIMBO, K€ MICTHUTH (32 00’e€MOM) He
Mmenmre Hix 80 % maTepiaiiB, OTpUMAaHUX BiJl )KMBHX OPraHi3MiB, 310paHUX y MEXax JIECSATH POKiB
nepea BUPOOHHUIITBOM.

Biorepmiuna o00po0ka (KOMIOCTYBAHHSI) — [IPOLIEC, SKUM  3aCTOCOBYIOTh  JJIs
3HE3apakeHHs aepoOHO CTa01I30BaHOTO HAUTMIIKOBOTO MYJy BIATOBIAHO 3 BuMoramu 1. 6.402-
6.403 CHAill 2.04.03-85. KommocTyBaHHS HEOOXiTHO 3A1MCHIOBATH CYMICHO 3 HAallOBHIOBauaMu
(TBepIMMHU TOOYTOBHMH BiAXOJaMH, TOP(HOM, THPCOIO, JIUCTSIM, COJOMOIO 1 T. iH.) a0 TOTOBUM
KOMITOCTOM. 3a HasBHOCTI BIAMIOBIIHUX YMOB 1 00JaIHaHHs, 3He3apakyBaHHS HAUIUIIKOBOTO MYITY
MO>KHa 3/1MCHIOBaTH IIISAXOM Horo mporpiBanHs 1o +60 °C 3 BurpumyBaHHsIM He MmeHiue 20 XB.,
(CHIilT 2.04.03-85, m. 6.402). OuuineHi CTi4HI BOAM MOXHA BUKOPHCTOBYBATH MJIs TOJHBY,
TEXHIYHUX TMMOTPeO, 30KpemMa, JIsi MHUTTS aBTOMOOLIIB, TOBEPTATH y BTOPWMHHUN 00Ir (yHiTa3w,
MOKEXKHI BOJOWMH 1 T.I1.).

Bidinsipuuii migBic — 181 mpyXH1 KyJi OJHAKOBOI MacH MiABIIIEHI HA TOJBIMHUX HUTKAX
70 TOPU3OHTAIBHUX CTPUIXKHIB, 3aKpiIUIEHUX y CTiHI. Takuil cmoci® miJBICYy 3acCTOCOBYIOTH JJIs
TOT0, 1100 PyX KYyJbOK BiAOyBaBCs B OJIHIN IJIOIIHHI.

BokcoBe 0e3npuB’si3He YTPUMAaHHS — [I€ YTPUMaHHS TpPU SIKOMY KOXHAa TBapuHA Mae
OKpeMHui OOKC JUIsl BIAMOUYUHKY. [[OTHHS i TOAIBII0 COKOBUTUMHM Ta KOHIIKOPMAaMH 3J1MCHIOIOTH B
OKpPEMOMY KOPMOBO-IOUTHPHOMY MpHUMIlIeHHI. ['py0i KOpMH 3roJIOBYyIOTh Ha BUTYIIOBAIBHHUX
UTOIAKaX il HaBicaMu (HOMOK06a MeXHO102ix).

BoHiTyBaHHSI — KOMIUIEKCHE OI[IHIOBaHHSA IIJIEMIHHMX Ta MiAKOHTPOJIBHUX TBapHH 3a
IUICMIHHAMH T4 TPOAYKTHBHHUMH SIKOCTSAMH 1 THIIOM. BOHITYIOTH TBapWH 3a TOXOJKEHHSM,
MOPOJHICTIO, PO3BUTKOM, KOHCTHUTYII€IO Ta €KCTEp €pOM, MPOAYKTHUBHICTIO, BiJIITBOPIOBATbHUMHU
SIKOCTSIMU 1 TTOTOMCTBOM. OCHOBHE 3aBJIaHHSI OOHITYBaHHS — PO3JIJICHHS BCIX TBapWH CTajaa Ha
Kareropii: TuieminHi (emira, I knac, 11 xiac), ToBapHi (3 kiac, 4 knac), Opak.

Bpyaep —ue mnapaconbkonofiOHa KOHCTPYKIISl IIECTUTpaHHOI (OpMH, BUTOTOBJIEHA 31
CTaJIeBOTO OI[MHKOBAHOT'O JICTAa, BUKOPUCTOBYIOTH JUJIsl MICIIEBOrO OOIrpiBaHHS NTHUII y HepI
TxkHI KUTTA (Big 1 1o 30 nHiB). BiH Mae BeHTWIALINHI BIKHA Ta MPUCTPIM 17 3MIHU BUCOTHU
niasimyBanHsa. Po3mipu 6pyznepiB — 1900x1650x1000 mm. ¥V BepxHiil yacTHHI Ha OIYHMX CTiHKax
3MOHTOBaH1 YOTHpH elleKTpu4Hi HarpiBanbHi eneMmeHTd (TEHW) 3aranphoro mortyxknicTio 1 KBT.
Enextpobpynepu po3paxoBaHi Ha JKUBJCHHS BiJ €JIeKTpUyHOi Mepexi Hampyroto 220 B. Ha
CreIiaJbHUX KPOHINTEWHAX BCTAHOBJIEHO JIAMITY OCBITJICHHS, CUTHAJbHY JIaMITy Ta 3armoO0iKHUK.
3anana temnepatypa +23...+38 °C miaTpuUMYeThCS TEILIOPETryIIo0unM npuctpoeM. Koxken 6pyaep
obirpiBae 500...600 xypuar. Bucoty ycTraHOBKM Opy[epiB B pIBHSA MIJIOTH PETYJIIOIOThH
CHEIIbHOIO MiABICKOIO 3 TPOTUBATOIO.
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ByHkep — criopyna AJis THAMYacOBOTO HAKOTIMYEHHS 1 30epiraHHs] HACUITHUX BaHTaXiB.

Bypr — Benuka Kyma, MEepeBaKHO CLILCHKOTOCHOIAPCHKOl KYyJIbTYypH, IO YKJIaJeHa Ha
3eMJII0 a00 B HEBEJNMKUN KOTJIOBaH, OOJIQJHAHUA CHUCTEMOIO BEHTHJIALIl 1 TepMOMETpaMu IJist
KOHTPOJIIO PEeXKUMY 30epiranHs, yKPUTHH COJIOMOIO 1 IPYHTOM.

B

B’si3kicTh 200 BHYTpillIHE TePTHA — BIACTUBICTh PIAKKUX PEYOBHH (PIAMH 1 Ta3iB) YHHUTH
OIlp TEPEMINICHHIO OAHI€l iX YaCTHHHM BiTHOCHO iHIIOI. OJWHWIISI BHMIPIOBAHHS JIUHAMIYHOTO
koedimienTa B'ss3xkocTi — [lyas.

B’s3kicTh MOJI0KA — 11e BHYTPIIIHE TEPTS MOTO 1IapiB, 3yMOBJICHE CUJIAMU 34CTUICHHS MiX
MOJIEKyJIaMH. B’s3KicTh MOJOKa BWINA, HIX B’A3KICTh BOJIW 1 3aJIGKUTh BIJ BMICTYy OLUIKIB
(ocobiuBO Kazeiny) i coneid. 31 3HIKEHHSIM TEMIIEpaTypH 1 MiJBUIIEHUM BMICTOM JKHUPY B’ SI3KiCTh
3pOCTae.

Bakyym; (po3pim:kennsi) (PB) — pisHuLs MK OapoMeTpUYHMM 1 aOCOJIOTHHM THCKAaMHU.
IHOl BakyyMMETpUUYHUN THUCK BHPaXalOTh y BUIIAAl BiAHOCHOI BenwuumHU V y BiJICOTKax
aTMOC(EpPHOTO THCKY.

Bakyym, (anri. vacuum, wim. Vakuum, Big smat. Vacuus — mopoxHiil) — 6araTo3HaYHUN
Gbi3nyHUN TepMiH, KU 3aJI€KHO BiJl KOHTEKCTY MOXKE O3HAYaTH:

1. Pospimxenuii cran ra3y. Takuil BakyyM Ha3UBaIOTh ¥acmkogum. PO3pi3HSAIOTH BUCOKUU,
cepenHill 1 HU3bKUH BaKyyM. Bucokum Ha3WBalOTh BaKyyM, IIPH SIKOMY JAOBXKHHA BUIBHOTO MPOOITyY
MOJIEKYJT Ta3y MepEeBUILYeE JiHIIHI PO3MipH MOCYANUHH, B K1 MICTUTBCS Ta3; SKIIO BUIBHHUM Mpooir
MOJIEKYJI Ta3y 1 JIHIAHI PO3MIpH MOCYIWHH € CYMIPHHMH BEIMYMHAMH, TO BAaKyyM Ha3WBaIOTh
cepelHiM, a fKIIO BUIBHMM MpoOIr MOJEeKya ra3y MeHIIMA 3a JIHidHI  po3Mipu
MOCYIMHU — HU3BKHUM.

2. Ha mpakTuui SIKICTb Bakyymy BHUMIpPIOIOTH B 3aJMIIKOBOMY THUCKY. Bucokuil Bakyym
Bi/MOBINae THCKY, HIKUOMY 3a 107 Topp. MakCHManbHO BHCOKHIT BAKYYM, SIKOTO MOXKHA JOCATTH
B CyJacHHX nabopatopisx, Mae Tick 10 Topp.

3. ImeanmizoBana abcTpakilis, IPOCTIp, y SIKOMYy HEMae 30BCIM peYOBMHH. Takwii Bakyym
HAa3UBAIOTh 1/1€JIbHUM.

Bakyymmerp (saxyym-manomemp, eNeKTPOIOPOXKHSIBOMIpP) (aHri. vacuomanometer,
vacuum gauge, vacuummeter, pressure-and-vacuum gage; mim. Vakuummanometer n, Vakuummeter
N) — IpWJIaJ U TUCKY PO3PIIKEHOrO ra3y abo il BAMIPIOBAHHS MNIMOWHH BaKyyMy: PI3HHUIN MiX
aTMOC(EpHUM TUCKOM 1 TUCKOM PO3P1IKEHOr0 Tazy.

BakyymmeTpu BHKOPUCTOBYIOTH [UIsl BUMIPIOBAHHS THCKIB Yy Jiama3oHi Bix 760 1o
107" mm.pr.ct. (10°...107" ITa). VHiBepcanbHOro MeTOLy BHMIpIOBAHb, IO OXOIITIOE BECh ILCH
Jiana3oH, He ICHYe, TOMY BHKOPHUCTOBYIOTH PI3HOMAHITHI (PI3UYHI 3aKOHOMIPHOCTI, MOB’s3aH1
(IpsIMO 41 OTIOCEPEIKOBAHO) 3 TUCKOM rasy.

[Tommpeni TemioBI BaKyyMMETPH, 30KpeMa, 3 TepMoIlapaMH, Aisl AKX IPYHTYEThCS Ha
3aJIeKHOCTI  TEIUIONPOBIAHOCTI  Ta3y Bl  THUCKY. ICHYIOTB  BakyyMMeTpU  piJUHHI,
nedopmMarliiini, KOMIpeciiiHi, paaioMeTpUyHi, B’ A3KICHI, 10H13amiiiHI (anbdarponn) Tomo. KoxeH 3
IIUX THIIB BAKYYMMETPIB PO3paxOBaHUN Ha BUMIPIOBaHHS THUCKY y IEBHOMY Jliala3oHi.

VYc¢i BakyyMMeETpH MOXKYTh OYTH pO3IiJIEHI Ha JBI TPYIHU: aOCOJIIOTHI Ta BIIHOCHI.

Bakyymmerp a0coJIIOTHHII — BAKYyMMETp, YyTJIMBICTh SIKOTO OJIHAKOBA JUIs BCiX rasiB i
MoOKe OyTH po3paxoBaHa 3a BUMIPIOBAaHMMH (PI3WYHHMH BelIWYUHAMH. Taki mpuiaau BUMIPIOIOTh
6e3mocepeIHbO TUCK Ta3y, 1X MOKa3M He 3aJIeXkaTh BiJ BUY ra3dy. HIKHSI Mexka THCKIB aOCONIOTHUX
Bakyymmerpis 10 ° mm.pr.cr. (107 ITa). o HuX BigHOCATSH pimnHHi, eopMariiini i KoMmpeciitni
BaKyyMMETpH.

BakyyMMeTpH BiIHOCHi — BUMIpIOIOTh BEIMUYMHM, IO € 3aIEKHHUMH Bifl THCKY. IX
Ipajylol0Th 32 a0COIIOTHUM 3pa3KOBHM BaKyyMMETPOM, IMOKa3M 3ajekaThb BiJl BUAYy rasy. Jlo Hux
BIIHOCATH TEIUIOBI, 10HI3aIliiHI, B’SI3KICHI 1 pallOMETPUYHI BAKYYMMETPH.

BakyymMMeTpUYHHI THCK, a00 BaKyyM — HecTaya THCKYy 10 aTMmocdepHoro (mediuut
THCKY), TOOTO Pi3HUIIS MK aTMOC(hEepHUM a00 0APOMETPUUHUM 1 A0COTFOTHUM THCKOM.
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BakyyMHuii Hacoc — IpUCTpiii MpU3HAUEHWH Ui BUAAJICHHS (BiIKayyBaHHsS) rasiB a0o
MapiB JI0 IEBHOTO PIiBHS TUCKY (TEXHIYHOTO BAKyyMY).

Bentuansitop (aurn. fan, ventilator; mim. Liifter, Wettermaschine, Ventilator) — npucrpiit
JUISL TIEPEMINTYBaHHS YM TICPEMIIICHHs TiJ] TIEBHUM THCKOM TIOBITps, Ta3iB abo iX cymimei 3
NpiOHUMU YaCTUHKAMU.

VY NpPOMUCIIOBOCTI 3aCTOCOBYIOTh, 30KpeMa, Ui MPOBITPIOBAHHS MPUMILLEHb, MIATPUMAHHS
(cTBOpeHHSI) pYAHUKOBOI (MIaXTHOT) aTMOC(EpH, OYHUIIICHHS MOBITPS B MPUMILICHHSAX Ta Ha [IaXTax
1 3aCTIMHUX 30HAX Kap'epiB, JUIsl CTBOPEHHS IUITYYHOI TATM B TOIKAX KOTJIB, /Ul CTBOPEHHSI IOTOKY
ra3y (IOBITps) B TEXHOJIOTIYHUX araparax, THEBMOTPAHCIIOPTHUX YCTAHOBKaX TOINO. PO3pi3HAIOTH
napaJesibHy, OCIIIOBHY 1 CIIUIBHY POOOTY BEHTHIIATOPIB.

BeHnTuasinisi — 11e CyKymnHICTh 3aX0JliB Ta IPUCTPOIB, 110 3a0€3MeUyr0Th HEOOXITHUN CTaH
HOBITPSIHOT'O CEpPelOBUILA Y TBAPUHHULIBKUX MPUMILIECHHSX 3T1IHO 13 300T€XHIYHUMHU BUMOT'aMHU.

BeHTHJIb — NIPUCTPi, IPU3HAYCHUH U PETyJIIOBaHHS MOTOKIB PiAMHHU, mapu abo rasziB y
cucTeMmax TpyoonpoBoaiB. BeHTUIi BUMTYCKAIOTh Pi3HUX KOHCTPYKIIIH.

BepxoBoaka — 11e TpyHTOBI MiI3€MHI BOAM, [0 3JATAIOTh HA HEBENHKii nauOuHi (3...5 M
B1JI TOBEPXHI 3eMJI1).

Bepmku; — onHopigHa Oina piguHa 3 KpeMOBHM BinTiHKoM. Ll pinuHa Ge3 rpyaok kupy,
yucTa, 0€3 CTOPOHHIX 3amnaxis.

Bepuiku; — HIHHUHA 1 TOXUBHUKA MOJIOYHUH TPOMYKT, OTPUMAHHI CEeTapyBaHHIM MOJIOKA,
1110 3HaXOJIUTh LIMPOKE 3aCTOCYBaHHA BiJ] KyJIiHApii 0 METUIMHH.

BunapoByBaHHSI; — II€ Bi[pMB MOJICKYJI BOJH, [II0 MAIOTh OiJIbIITY BHYTPIIIHIO €HEPTiI0, BiJ
MOBEPXHi CyIIi a00 BOJHOI MOBEPXHI.

BunapoByBaHHsI; — IIPOIIEC IEPEXOTY PIIMHU B ra30moAiOHMIi cTaH, BiTOyBaeTbCs 3a OyIb-
AKoi TeMIeparypu (Ha BIAMIHY BiJ] KUIIIHHS, 1110 BiIOYBA€ThCS 3a MIEBHOI TEMIIEPATyPH).

Bucora HarmiTamHsi BOIM — BiJICTaHb BiJ OCi Hacoca 10 piBHSA BOJAM Yy HAIlOBHIOBAHOMY
pe3epByapi.

BurpuMyBaHHs1 THOIO0 — 11€ 010JIOTIYHUN METOJ| 3HE3apa)k€HHs T'HOM0, KM 3aCTOCOBYIOTH
BIIPOJIOBXK MEBHOI'O Yacy y BIJNOBIJTHUX THOECXOBMIIAX. 3a 1€ 4ac rMHYTh 30yJHMKH XBOPOO 1
HaciHHS Oyp’sHIB, 110 TaKOXX MOXYTb OyTH y THOi. B mpoueci anaepoOHOro OpoiHHS MiA yac
BUTPUMYBAHHS THill 30arauyeTbcsi MO)KMBHUMH PEYOBMHAMM Y JIETKOAOCTYIHIN 17151 pociiuH (opMi
1 MPakTUYHO BTpayae 3amax. TakuM UMHOM BHPIIIYIOTbCA MpPOOJIEMH SIK arpoXiMiuHOTo, Tak 1
€KOJIOTIYHOT'O XapakKTepy.

BurpumyBa4 — eMHICTb, y SIKIH MOJIOKO 3HaXOJUThCS MpPU TEMIEpaTypl Macrepusaiii
NIOTPiGHMI yac T 3aBepIIeHHs GAKTEPHIMIHOI il Temmepary-pi. HMoro Takox BHKOPHCTOBYIOTH
IUTSL IPUTOTYBAaHHS MUHHOTO PO3YHMHY ITICIIsI 3aKiHUEHHSI ITPOIECy MacTepu3allii.

Bioporpoxor — nepdopoBana QinpTpyBaibHa MOBEPXHS, KA I iHTeHCHUiKamii mpoiecy
¢iabTpanii i caMOOYMIIEHHS NMPUBOAUTHCA B KOJMBHHUU pyxX. Y mporeci poOoTH piaka (pakiis
MIPOHUKAE Yepe3 (QUIbTPY-BaJbHY MOBEPXHIO TPOXOTAa BHM3, a TBEpAa (Ppakxiiisi CXOAUTh 3 IPOX0Ta
BOIK.

BigroaiBas i HaryJ — BaXJIMBI YMOBHU 30UTBIICHHS BUPOOHUIITBA 1 MOKPAIIEHHS SKOCTI
O0apanunu. 1106 oTpuMaTn BUCOKOSIKICHY, OapaHHWHY, OBEIh Tiepea 3a00eM BiromoByoTh. Kpare
3a SKICTIO M’SICO JIalOTh TBapWHM CIIEIiaJli30BaHUX M'SICHUX a00 KOMOIHOBaHMX M'sCO-BOBHOBHUX
MOpiJ, MOJIOAHSK, 3a0UTHI Ha M'SICO 10 POKY, Bamylmku. OBels BUT1IHO BIATOJIOBYBAaTH y JITHHO-
OCIHHIN mepioa 3 THM, 100 MaKCHMalbHO BUKOPHUCTATH JAeuieBi 3eneHi kopmu. ['omgyBatu Tpeba
J0CX04y 1 OOMEXHTH iX pyx. MoJOAHSK, MPU3HAYECHUN I 320010, IHTEHCHBHO TOJYIOTH IIE B
nigcucHuii mepion. Ilicas BimmydeHHS BiA BIBIEMAaTOK HOMY 3TOJOBYIOTH BHUCOKOSIKICHI KOPMH
(TpaBa, CiHO, KOHIIEHTpaTH), mo0 3abe3neuntu cepenubomgoboBuii mpupict 200...300 r. Kpami
pe3yabTaTl OTPUMYIOTh BiJl ATHAT PaHHBO3UMOBUX OKOTIB. Y 3aBepLIaIbHUM MEpioj BiIrOAiBII
(20...30 nHiB 110 3a6010) MOJOIHAKY Aal0Th 1o 0,5...0,6 KT KOHIIEHTpATiB Ha ToJoBY 3a A00y. Ha
KiHeIlb BIATOJIBII Taki srHsATa MatoTh Macy 50...60 kr. [Jopocnux oBellb BiArogoByroTh 45...60
nHiB. TBapuHU HaOyBalOTh OKPYTauX (OpM, MaIOTh AOOpPE PO3BUHYTY MYCKYJIATYpy Ta IiIIIKIpHI
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KHUPOBI BIIKJIAJCHHS. Y TaKMX OBEIb BIrOJOBAHICTh BU3HAYAIOTH Y MEBHUX MICIISX TiNia, TaK 3BAaHUX
rynax M’ siCHHKA.

BigroaiBas ciibCbKOrocmoaapcbKuX TBAPHH — MOCUJICHE TOMYBAHHS TBApUH Y IEPioJ
nepea 3a00€M 3 METOIO OTPHMaHHS HAMOUIBIIOT KITBKOCTI M sica Kpamoi skocTi. i Biaromisii
BUKOPUCTOBYIOTh BEJIMKY POTaTy XyaoOy, CBHHEH, OBellb, NTHIIO, KpoiukiB. Kpamii pedynbratu
JOCATAIOTHCS MiJI 4Yac BIATOIBII CIeliaidi3oBaHMX M'SICHHX MOpPiA 1 MoMiced, OTpUMaHUX BiJl
MIPOMHUCIIOBOTO CXpellyBaHHs. Biaroaismi miyisrae Bce 310poBe MOTOJIiB’ s, MpU3HaUeHe It 320010
Ha M’SICO, MOJIOAHSIKA, IO 3aJIMIIAE€THCA MiCHs KOMIUIEKTYBaHHS OCHOBHOTO CTaja, 1 JOpOCIi
TBapuHU, BUOpaKyBaHi 3 OCHOBHOTrO cTajaa. Jyis Kpaioi opraHizaiii rogyBaHHs TBapUH TPYMYIOTh
3a BIKOM, BrOJOBAaHICTIO Ta iH.

Bincrowsanns (anri. settling, gravity sedimentation; uwim. Abklarung f, Klaren n, Abstehen
n, Absetzen n) — posainenns pinkoi rpyboaucepcHol cucTeMu (TiapocyMillni, CyCeHsii, eMyIbeii)
Ha (a3u mijJ €0 CUIN TSHKIHHA (32 YMOB CHIOKOIO 200 MOBUIBHOTO PyXy MOTOKY PiTUHH).

BinbHo-Bury/I0BasibHEe O€3NpPHUB’A3HE YTPUMAaHHS — € YTPUMaHHS Ha T[IHOOKIH
MIJCTHIII, IO HE 3MIHIOETHCS TPOTATOM 6...12 MicsIiB, 3 TOTHHSAM Ha JOUIBHHUX IUIOMAAKAX THITY
«lnunkay, «Tapaem» Ta 1H., TOMIBISA HA BUTYNIOBAIBHHUX IUIOMIAJKAX TPYOMMH KOpPMaMH IIiJl
HaBicaMd 1 CHJIOCOM Ta IHIIMUMH COKOBHTHMH KOPMaMH 3 TOJIIBHHIIb. 3aCTOCOBYIOTh TaKe
yTpUMaHHS NPy BUPOOHHUIITBI M’sica 1 MOJIOKA.

BuyTrpimmiii BogonpoBia — cuctema TpyO, sIKi MPOKIAAIOTH YCEPEOUHI MPUMIIIEHb IS
MiJBEACHHS BOJH JI0 BOJOPO3AaBAIbHUX MPUCTPOIB (aBTOHAITYBAJIOK, KPaHiB).

Boau rpyHToBi (BepxoBoaKa I'PYHTOBA) — BiIbHA TpaBiTallifHa BOJIOTa, sIKa YTBOPIOE B
TOBIII IPYHTY TUMYacOBHI BOJOHOCHUN TOPU3OHT, HE 3B’A3aHHI TiJIpaBIIiYHO 3 TOPU3OHTOM BOJ
OiATpYHTOBHUX. Bomoymopom i BEpXOBOJKM TIPYHTOBOI € 1Imap TIPYHTY 31 3HHIKEHOIO
BOJIOIIPOHUKHICTIO OYy/1b-SKOT'0 MTOXOXKEHHS (HAaIIPUKIa/l, UTIOBIaTbHUI TOPU30HT).

Boau miarpyHToBi minepasizoBaHi — BOAH MIATPYHTOBI, SIKI MICTATH JISTKOPO3YUHHI COJI.
Pospizusaots cnabo- (0,5...5 r/n), cepeanno- (5...30 r/m) Ta cunbHOMiIHepanizoBaHi (6inbiie 30 r/m)
abo: a) mpicHi, 3 yMicTOM po3unHHUX coneit 10 0,5...1,0 r/m; 6) cononysati — Bix 1,0 mo 3,0 r/1; B)
cmabocoinoni — Bix 3 mo 10 r/m; 1) cononi 1 ayxe cononi — Big 10 mo 50 r/m; 1) po3ciipHi (pomna) —
oinpe 50 r/m.

Boaun miarpyHToBi — Bojiora BUIbHA TpaBiTallliiHa, 110 YTBOPIOE B MIATPYHTI BOJAOHOCHMM
TOPU30HT, KMl BU3HAYAIOTH 3a MOSIBOIO JI3€pKalia BUTbHOI BOJM B CBEPJIOBHHI (KOJIOAsI31, TITypdi).

Bono3abipna cmopyaa (amrin. water inlet; water intake works; mim. Wasserentnahme,
Wasserentnahmeanlage, Wasserentnahmestelle, Wasserfassung,) — rigporexuiuna cnopynga s
B1JIOMpaHHS BOJM 3 BOJAOMMHUIIIA, BOAOTOKY a00 Mi/I3€MHOI0O JKEpena BOJU 3 METOK ITPOMHUCIOBOTO
1 rOCTI01apCchKO-MIOOYTOBOTO BOJOMOCTAYaHHS.

Po3pizHsitoTh BO103a0ipH1 CIOPYIU OBEPXHEBUX 1 MIA3EMHUX BOJ.

BoponpuiiMmanbHa 4YacTMHA — 1€ YaCTHHA KOJOJA3s, 3aHypeHa Yy BOJOHOCHH Imap.
['mubuna 3aHypeHHs Mae OyTH He MeHIIe 2...2,5M.

BomocTpyMuHHI yCTaHOBKM — MIPUCTPOI, SAKI MOJAIOTh BOAY 3 IMAXTHUX KOJOJS3IB Ta
CBepIUVIOBHH. bynab-sknii Hacoc MoOKe NepeKkadyyBaTH BOJy JIHMINE 32 YMOBH, SKIIO BHCOTA
BCMOKTYBaHHsI HE TMIEPEBHUIIYE TII€BHOTO 3HaueHHS (TeopeTHyHO mopiBHIOE 10 M.Bog.CcT., a
MpakTUYHO B Mexax 6...7 m). [loeqnanHa Hacoca i3 CTPYMEHEBHM ariapaToM J03BOJSIE HACOCY
MmigHIMATH BOAY 3 MUOUH Oinbine 10 M.

BoJibep — HaBMHCHE 130JIbOBAaHUI MaiIaHUYMK 3 JaxXOoM ab0 BIIKPUTHNA, OpraHI30BaHUM IS
HaMiBBUIBHOTO YTPUMAaHHA JAPIOHUX TBAPUH UM KOMUTHUX HA BUIBHOMY MOBITPI.

Brpatu Hamopy y TpyOompoBoOIi —BTpaTH Ha IMOJOJAHHA TEPTS MK BHYTPILIHBOIO
MOBEPXHEI0 TPYOOIIPOBOAY 1 BOJOKO MpH ii pyci i BTpaTu Mpu MPOXOHKEHHI BOAM Yepe3 3acyB Ta
1HIIT YaCTHHH TPYOOIIPOBOTY.

Byriaekucauii ra3 — 6e30apBHa, HEroproya pedoBUHA 31 CITA0OKUCIUM 3aMaXxoOM 1 CMaKOM.
Bin € mpomykToM OOMiHY pEeYOBHH 1 BUAUIETHCS B OCHOBHOMY IIPH JHMXaHHI TBapWH, YaCTKOBO
YTBOPIOETHCS TPU PO3KIIAIaHHI €KCKPEMEHTIB Ta 3aJHIIKiB KopMmy. Buminenns tBapunamu CO;
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http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9D%D1%96%D0%BC%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D1%81%D1%83%D0%BC%D1%96%D1%88
http://uk.wikipedia.org/wiki/%D0%A1%D1%83%D1%81%D0%BF%D0%B5%D0%BD%D0%B7%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%95%D0%BC%D1%83%D0%BB%D1%8C%D1%81%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9D%D1%96%D0%BC%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D1%96%D1%87%D0%BD%D0%B0_%D1%81%D0%BF%D0%BE%D1%80%D1%83%D0%B4%D0%B0

3aJISKUTh BiJ iXHBOTO BUY, BiKY, F'OJIIBJI Ta MPOAYKTUBHOCTI. BHCOKI KOHIIEHTpALlii ByTJIEKHCIOTO
rasy y TBapHHHUIIPKUX MPHUMIIICHHAX TPHU3BOIATH O 3MCHIICHHS TUXaHHS TBapHH, a TIPH
TPUBAJIOMY BIUIMBI — JIO MJISIBOCTi, 3HM)KEHHS MPOAYKTHUBHOCTI, 3HMKEHOI OMIPHOCTI TBAapHH
3aXBOPIOBAaHHSAM 1 HaBiTh A0 XpoHIYHUX OTpyeHb. Hammip CO; y mOBITpi TBapWHHHUIIBKUX
NPUMIIICHb YCYBAIOTh MPABUIBHOIO YCTAaHOBKOIO 1 BUKOPUCTAHHSIM BEHTWJIALIHHOTO 00Ia HAHHS.
[Ipy BeHTWISIIIT MPUMIIIEHb, KOJIM BIJHOCHA BOJIOTICTH MOBITPSI MIATPUMYETHCS B JTOMYCTHUMHX
Melkax, masuiieHoi koumnenrpaiii CO, He OyBae.

B’s13KicTh — sSIBHIIC [IEPEHOCY, BIACTHBICTH PIAKUX PEYOBHMH (PIAMH i ra3iB) YMHHUTH OIIip
MEPEMIIIEHHIO OJIHI€T 1X YaCTHHH BIJIHOCHO 1HIIION.

r

I"'ajioreHe3 — mporiec YTBOPEHHs, HAKOIIMYEHHS Ta BHUIAJaHHS COJIEH y MPUPOMl, ¥ T.4. 1 B
IPYHTI.

I'esb; (pedoBUHA) — IparienoioH1 AUCTIEPCHI CHCTEMH.

Ienby — TBepIUil cTaH KOJNOIAHOI TUCTIEPCHOI cucTeMH. Moke OyTH ApariaucTor abo
TBEPJIOI0 CHUCTEMOIO 3 PIIMHHUM a00 Ta30moIiOHUM JIUCIIepCiiHUM cepenoBuiieM. Kinacuuni rem
YTBOPIOIOTBCS 3 30JB MiJ Yac IX KOAryismii i XapaKTepu3yIOThCS IUIACTHYHICTIO, JESKOIO
€JIACTUYHICTIO Ta THUKCOTPOIHUMH BJIACTUBOCTAMH. Y TIPYHTI Telli YTBOPIOIOTBCS Y IpoLeci
BUBITPIOBaHHS, IPYHTOYTBOPEHHS, HE IPOXOASAYH CTaii 30II10.

CigpaBiiuna mammuaa (rizpomammua) (anri. hydraulic machine; mim. Hydromaschine
f) — eHepreTnyHa MaiiMHa, MPU3HAYEHA JUIS TIEPETBOPCHHS MEXaHIYHOI €Heprii TBEpAOro Tijla B
MEXaHIUHY eHepriio piguHH (200 HABIAKH).

CiapaBjiuna mortyxHicTh Hacoca (aHria. pump power output; wim. Forderleistung f,
Pumpenleistung f) — BHyTpilHs MOTY>KHICTh HacoCa, [0 BUTPAYAETHCS HA TICPEMIIIlYBaHHS PiIHHH,
3a BUPAaxyBaHHSM TiApaBIiYHUX BUTPAT.

TigpanT (anrn. hydrant; mim. Hydrant m) — npucrpiii (kpaH) Ha BOAONPOBIIHIN Mepexi s
MOoJaBaHHs BOJIH, 3/IEOUIBIIIOTO i1 Yac TaCIHHSI TIOXKEXK, JIJIS TOJIMBAHHS BYJIUIIH TOIIO.

FinpanT 1noXeKHMii — BAKOPUCTOBYIOTh JIMILE JJIi TaciHHA TOXEeX1, BUKOHAHHS
PEMOHTHUX pOOIT Ta MPOMUBAHHS BOJONPOBOJY. 3a CHPABHICTh iX BIJANOBIAAIOTH AOOHEHTH
BOJIONPOBIIHOT Mepexi Ta oprasizaiii BOJONPOBITHO-KaHaMI3aliiHOro rocmnoaapcrsa. IToxexHi
TIAPaHTH MAalOTh BUTOTOBIIATH BIJMOBIIHO O BUMOT, SIKi 10 HUX NP SBISIOTH, & TAKOX MAalOTh
OyTH cepTu(IKOBAaHUMHU B Tay3i MOKEXKHOT Oe3neku. MiHIMaIbHUN AlaMeTp Mepexi, Ha sIKi MOXKHa
BCTaHOBJIIOBATH MOXEXKHI TJPaHTH, HTOBUHEH OyTH He MeHIIMM 3a 100 MM; y CIIIbChKHUX HacelIeHUX
IIYHKTax — HE MEHIIUM 3a 75 MM.

ligpoaiz (Bin naB.-Tp. dwp — BoAa 1 AVgIC — pO3KIAJaHHS) — peakuis OOMIHHOTO
PO3KJIaJlaHHA MK PEYOBHHOIO M BOJOIO, OJUH 13 BUAIB conbBoi3y. Ilix dvac rigpomi3y cosei
YTBOPIOIOTHCSI KHUCIOTH Ta Jyrd. OpraHiyHi CHOJYKH TiIPOJI3YIOTBCS B IMPUCYTHOCTI KHCIIOT
(kucnoTHUI rigponi3) abo nyriB (JyxHMHA Tigposi3). [igpomizy MiAmaroThCs yacTille 3a Bce
3'€ JHaHHS BYTJICITIO 3 TaJOr€HAMH.

I'100yaiH —oauH 3 TphOX THUMIB OUIKIB Mmia3Mu KpoBi (iHINI TUMH — aidbOyMiHH 1
¢16puHoren). PozunHHM y po3BeleHnX po3unHax cojiel 1 ci1abo pO3YMHHUM y BOI TI00YISIpHUI
6imok. KoHueHTpariss B KpoBi cTaHOBUTH 2...3,5 r/n. I'MoOyniHM CKIIaAalOTh Maike IMOJIOBHHY
OUIKIB KpOBI; BU3HAYalOTh IMYHHI BJIACTUBOCTI OpraHi3My; BU3HAa4YalOTh 3TOpTaHHS KpoOBi; OepyTh
y4yacTb y TPAHCIOPTI 3aji3a Ta B IHIIMX Ipoliecax. /liarHocTuyHe 3Ha4eHHs Ma€ KoeQilieHT anb0y-
MIHO/T1I00yIIHOBOTO criBBiAHOMEHHS (A/I", a00 «O1TKOBHIA KOE(DIIIEHTY), IKUI y HOPMI TIOPIBHIOE
1,2...-2. 3HmWKeHHs MOro CIOCTEpIraeTbcs 3a XPOHIUHUX JUPY3HUX YIIKOKEHHSIX MEYiHKH,
1H(eKIIMHNX XBOopoOax, 3anajlbHUX XBOPOOax MJIEBPHU, JIETEHIB, 3710IKICHUX HOBOYTBOPEHHSX.

I'niii — ue cxnagHe 6aratoazHe KOJI0iJHO-HAMIBIUCIIEPCHE CEPEIOBUILE, IKE CKIaJAEThCs
3 KOMIIOHEHTIB OpraHi4HOro (HemepeTpaBlieHl B IIIYHKY TBapUH YAaCTUHKH KOPMY, 3aryOjieHui
KOpPM TIpH TOJIBJ) Ta MiHEpaJIbHOTO MOXOJPKEHHS (BOJA, PI3HI COJIi, Ta3H, MIKpPOOPTaHi3MH).
[ToGiuHmMIA TPOTYKT TBAPUHHHIITBA, BAKOPUCTOBYIOTH SIK IIIHHE OpraHigHe JOOPHBO.
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https://uk.wikipedia.org/wiki/%D0%A0%D1%96%D0%B4%D0%B8%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BB%D1%8C_(%D1%80%D0%B5%D1%87%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0)
http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9D%D1%96%D0%BC%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9D%D1%96%D0%BC%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%BE%D1%81
http://uk.wikipedia.org/wiki/%D0%A0%D1%96%D0%B4%D0%B8%D0%BD%D0%B0
http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9D%D1%96%D0%BC%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%81%D1%82%D1%80%D1%96%D0%B9
http://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D0%BD
http://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D1%96%D0%B4
http://uk.wikipedia.org/wiki/%D0%94%D0%B0%D0%B2%D0%BD%D1%8C%D0%BE%D0%B3%D1%80%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D1%8C%D0%B2%D0%BE%D0%BB%D1%96%D0%B7
http://uk.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://uk.wikipedia.org/wiki/%D0%9B%D1%83%D0%B3%D0%B8_%28%D1%85%D1%96%D0%BC%D1%96%D1%8F%29
http://uk.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://uk.wikipedia.org/wiki/%D0%92%D1%83%D0%B3%D0%BB%D0%B5%D1%86%D1%8C
http://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD
http://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BB%D0%BE%D0%BA
http://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D0%B2
http://uk.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D0%B1%D1%83%D0%BC%D1%96%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%B1%D1%80%D0%B8%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD
http://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D0%B2
http://uk.wikipedia.org/wiki/%D0%86%D0%BC%D1%83%D0%BD%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://uk.wikipedia.org/wiki/%D0%97%D0%B3%D0%BE%D1%80%D1%82%D0%B0%D0%BD%D0%BD%D1%8F_%D0%BA%D1%80%D0%BE%D0%B2%D1%96

I'omoreHizaTop — 11 TPUILTYHXEPHUI HAcOC, Ha HArHiTalIbHIA JIiHIT SKOTO BCTaHOBJICHO
KJIaIlaH, sIKAK 3a JOTIOMOTOI0 NIPYKHUHHU MPUTHUCKYETHCS 10 CBOTO ciayia mia Tuckom 12,5...15 Mlla,
3aKpUBalO4M OTBip. MOJIOKO HAA-XONUTh Yy HarHiTaJbHy KaMepy 1 TiJ THUCKOM, KUK AEo
NEPEeBUIIlYE 3YyCHIUIA NPYXKUHHU, TPOXHM BIAKpHUBae kiamaH. JKupoBi KyJbKH, IPOXOISYM Kpi3b
BY3bKy INUJIMHY, BHACHIJOK pI3KOTO0 TMIABUIICHHS IMIBUAKOCTI JpoOisATbCs HA  JIpiOHImI.
HaiieextuBHime romoreHizaiis Bii0OyBaeThes pu Temmeparypi +60...65 °C.

Iomorenizanisi (anrin. homogenization, wim. Homogenisierung f) — HaganHs OJHOPIAHOT
CTPYKTYpH a00 OJHOPIIHUX BJIACTUBOCTEH MiHEpaJIbHIM Maci, cymilnam, CIojyKaM, po3dnHaM abo
eMYJIbCISIM NUIIXOM MEXaHIYHOTO TEpPEeMIllyBaHHS, YCEpPEeIHEHHs, XIMIYHOTO YH TEMIIEPAaTypHOIO
BIUIMBY Ha HUX. /[ OTpMMaHHS T'OMOI€HHUX CyMillell BUKOPUCTOBYIOTH CIIE€LIalbHI anapatu —
TOMOTEHI3aTOPH.

I'omorenizamisi MoJIoKa; — 11e TIpoIIeC, KU 3A1MCHIOIOTH JJIs 3MEHIIICHHS BiJICTOIOBaHHS
XKHUpy Tpu 30epiraHHi mpoaykTy. Bona 3a0esneuye po3npoOaioBaHHS KUPOBUX KYJIbOK, pO3Mipu
SKUX 3MEHIIYIOThCS pubnu3Ho B 10 pa3iB, a MIBUAKICTH IX CIIMBAHHS 3HUXKYeThCs B 100 pasis.
VYHachiloKk IpOr0 B TOMOTEHI30BAaHOMY MOJIOLI IiJi 4Yac 30epiraHHs BEpIIKH NPAKTHYHO HE
BIJICTOIOIOTHCS.

I'omorenizanisi MosI0Ka; — 1€ IHTEHCHBHA MeXaHiYHa 00poOKa MOJIOKa (BEpIIKiB) 3 METOIO
MoAPiIOHEHHS )KUPOBUX KYJIbOK Ha ApiOHimI. B pe3ynbrari mokpamryeThes SKICTh 1 3aCBOIOBAHICTh
OpTaHi3MOM JIFOJAMHU CKJIAJOBUX YAaCTUH MOJIOYHUX MPOIYKTIB.

Topinus (aunra. burning, xim. Brennen n) — ek3oTepMiuHa peaxilisi OKMCICHHS PEYOBHH, SIKa
CYIPOBOJUKYETHCS BUAUICHHSIM UMY Ta (a00) BUHUKHEHHSAM TOJIYM s 1 (a00) CBITIHHSM.

I'paBiiinuii ¢inbTp — 3acunka MK EKCIUIyaTalliifHOIO KOJOHOI 1 BOJOHOCHUM ILIACTOM
OJTHOTO, TBOX a00 TPHOX IIapiB MICKy i rpasito. Lleil ¢inpTp BIAITOBYIOTH Y BOJOHOCHOMY IIapi 3
IPiOHO3EPHUCTHM ITICKOM.

I'ymye; — e mpoaykT 610-(pi3uKO-XiMIYHUX MPOIIECIB NEPETBOPEHHS OPTaHIYHUX 3AJIMIIKIB,
SK1 B1I0OyBarOThCS OAHOYACHO Yy Oynab-akoMy IpyHTI. CKIaJHUN 3a XIMIYHUM CKJIAJO0OM KOMILIEKC
CHEeHU(pIYHO IPYHTOBUX TEMHO3a0apBJIEHUX OPraHO-MIHEPAIbHUX CHOIYK, fKl, repeOyBarouu y
KOJIOIZIHO 3TYCJIOMY CTaHi, 3yMOBJIIOIOTH arpOHOMIYHO 3HAUYyIll BIACTUBOCTI IPYHTY, a uepe3 ix
CYKYITHICTb — HOTO POAIOYICTb.

I'ymyc, —11e  rereporeHHa JWHaMiyHa TMOJIIJUCIIEPCHA CHUCTEMa BHCOKOMOJIEKYJISIPHUX
a30THUCTHX apOMATHYHUX CHOJIYK KUCIOTHOI IPUPOJH.

I'ycrmHa MoJi0ka; — 1ie BiiHOWEHHs Macu Mojoka npu +20 °C 10 Macu Takoro x 00’emy
Boau npu temmepatypi +4 °C. I'ycTuHa MOJIOKa 3alie)KUTh Bl YMICTY B HbOMY CYXUX PEYOBUH
(>kupy, LyKpy, OUIKIB).

I'yctuna mosoka; — maca monoka 3a temmeparypu +20 °C, mo MICTUTbCS B OAMHMII
00’emy. ['ycTHHA € OHUM 3 HaWBaXJIMBIIIMX MOKA3HUKIB HATYPaJIbHOCTI MOJOKa. BuMipioroTs B
r/cm?®, kr/mM? 1 B rpagycax Apeomerpa (°A) — yMOBHA OAMHHUIL, KA BIAMOBIAAE COTUM 1 THUCSIYHUM
YacTKaM T'yCTHHH, BUpakeHoi B r/cm® 1 kr/m?. ['yCTMHA HaTypaJlbHOTO MOJIOKAa HE NMOBHUHHA OyTH
Hwk4oro 3a 1,027 r/em® = 1027 kr/m® = 27°A. 'yctrHa cuporo MoJioka He IOBUHHA OYTH MEHIIIOI0
3a 28°A, g coproBoro He MeHme 27°A. SKio rycTuHa HUXK4a 3a 27°A, To MOXKHA Mi103pIOBaTH,
10 MOJIOKO PO30aBJIeHEe BOJOIO: J0JaBaHHs 10 Mosioka 10 % Boam 3HWXKYE MIITBHICTH Ha 3°A.
I'yctuna Mosoka € ¢yHKIi€ HOro ckimangy, TOOTO 3aJeXuTh BiJ BMIcTy xkupy. ['ycTuHa
3HEeKHPEHOTO MOJIOKA BUIIA, HIK CEPEIHs, TYCTHHA BEPIIKIB HUKYA, HIXK CEpeIHs TYCTHHA MOJIOKA.
OcCHOBHUI METO/] BU3HAYEHHS 'YCTHHU — a€pPOMETPUYHHH.

I'yctuna MoJiokasz — 1€ BiJHOIICHHS MacW PEYOBUHU A0 ii 00’eMmy. ['ycTmHy Moioka
BH3HAYalOTh CIIBBIJIHOLIECHHAM Macu MoJioka 3a Temneparypu +20°C 1o macu Takoro x 00’emy
BOJM 32 TemriepaTypu +4°C.

A

Jipuactuii  ¢inbTp —Tpyda 3 mpocBepUIeHUMH OTBopamu JiamerpoM 15...20 mm,
3aCTOCOBYIOTH Y BOJIOHOCHOMY IIapi 3 TBEPAOIO MOPOJI0I0, TAIBKOIO 1 TPaBIEM.
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JloinbHa amapatypa —Iie Bi[p0 3 KpUIIKOK Ta IiJBICHA YacTWUHA MJisg MOTHHS, sKa
KOMIUIEKTYETHCSI: CTaKaHAMH, JIHKOBOIO TYMOIO, ITyJTECATOPOM, KOJIEKTOPOM.

JoinbHmii amapar — e oOnagHaHHS, SIKE 3/ilCHIOE poOouMid mporec TOiHHSA 1 30mpae
BHJIOEHE MOJIOKO Y EMHICTH (MOJIOKO301pHHIA 0110H 200 Y MOJIOKOTIPOBI ).

JolibHi cTakaHu (CKJASIHKHM) — poOOYMii OpraH JOUIBHOTO amapara, [0 3JIHCHIOE TPOIEC
JOTHHS 1 6€31MoCcepeIHHO B3aEMO/IIE 3 TBAPHUHOIO.

Npenaxk; (aurn. drainage, vim. Drédnage f, Drainage f, Entwdsserung f, Bodenentwdsserung
f) — cmmocib ocyIieHHs TEpUTOPIiA.

JlpeHazk; — crioci® ocymeHHs TEPUTOPIi POJAOBUIL KOPUCHUX KOMAJINH LUIIXOM 30MpaHHs 1
BIIBEJICHHS IMJI3EMHUX TPaBITAIlIHHUX BOJ Yy PIKH, O3€pa 4YM CHEllajbHI TIpHUYl BUPOOKH.
JlpeHaxHl TPUCTPOi PO3AUIAIOTH HAa IOBEPXHEBI, Mig3eMHI i KoMOiHOBaHi. J[0 MOBEepXHEBHX
HaJeXaTh: BEPTUKAIbHI BOJIO3HIIKYBAJIbHI 1 BOJIOBOMPHI CBEPIJIOBUHU, TOPU3OHTAIIbHI JAPEHAKHI
CBEpJIOBHHHM, T'OJKO(UIBTPOBI yCTAaHOBKHM 1 NMOBEPXHEBI TpaHIIei, 10 MiI3eMHUX — IpEHaXHI
HITPEKH, HACKPi3HI (PIIBTPHU, CBEPUIOBUHHU, BOJO3HIDKYBAIbHI KOJOJM31, a TAKOXK BUIEPEHKYIOUl
BUPOOKH (TOPU3OHTANIBHI 1 IOXHJI CBEpIJIOBHHHM). 32 CXEMOIO PO3TAIIyBaHHS JIPEHAXHI MPHCTPOT
MOAUISAIOTh HA KYIIOBI, JiHIWHI, KOHTYpPHI, CIT4acTi, a B poO3pi3l TaKkoX — Ha OAHO- 1
0araToropu3oHTHI, KOJIEKTOPHI 1 OE3KOJIEKTOPHI.

JIpeHazks — OCylIyBaHHS IPYHTY 3a JOTIOMOT'OI0 TPaHINEH, NIMypiB, MiI3eMHUX TPYO, IpeH,
KaHaB 1 KaHaJIiB, a TAKOXK CHCTEMa OCYIIYBIbHUX TPAHIICH, MiI3eMHUX TPYO, KaHaB 1 KaHAIIB.

Jyrose cuto — 1yroBoi Gpopmu GinbTpyBalibHA TOBEPXHs, KPUBU3HA AKOi BUOpaHa Tak, 100
3a0e3MeunTy ii CaMOOYMIIEHHA. Y Tporeci poOOTH pifka (pakiis IiJ BIUIMBOM CHUJIH TKIHHSI
MPOHUKAE 4epe3 (UIbTPYBAIIbHY MOBEPXHIO CUTA, a TBEpAA CXOAMTH MO CHTy. HallBaskIHMBIIIOHO
TIEPEBAror0 JYTOBUX CUT TIOPIBHSHO 3 HIIIMMH CETIapaTOpaMH € Te, IO MPOIIeC ceraparii 3iHCHIOEThCS
0e3 MmiaBeICHHS CTOPOHHBOI EHEepTii.

E

ExckpeMeHTH TBaAapUH — BiIXO0H XUTTEMISILHOCTI TBAPHHHU.

Excrpyaar — e po3miaBieHMH NpOAYKT (T€pMOIIaCTM YM 1HIIA pPEYOBHMHA), IO
BUJIABIIIOETHCS 3 EKCTPYAEpa.

ExTonapa3uru (Bil exmo... ) — 30BHIILIIHI Mapa3uTH, Mapa3uTHYHI OPraHi3MH, IO KUBYTh
Ha TOBEepxHI Tina rocmnoaaps. CkiagaloTh OCHOBHY Ipyly eKTOTpodpHHX opranizmiB. [lesxi E.
HENOPYIIHO MPUKPIIJIEH] 10 rocnojaps (HampHukiaa, MapasuTHUHI BECIOHOIT padyKy Ha MIKIpl 1
3s0pax pu6). binbuiicTs ke nmepecyBaeTbes Mo TuTy rocrnonaps (iHQy3opii ypHeoasipHiAM 1 TUIOCK]
4yepB'sKM MOHOreHe — Ha pubax, BOLIl 1 MyXOiAM — HA NTHUIAX 1 ccaBUAX 1 1H.). OCHOBHUM
MPUCTOCYBAHHSAM JI0 ICHYBaHHS Ha TroOCHoOJapl € BCUIAKI 1 4acTO CKJIAJHO BIIAIITOBAHI OpPIraHU
MPUKPIIIEHHS — IPUCOCKHU, TaYKH 1 T.II.

EjexTpokoary/sinisi; — Koaryisuisg, 0[O0 3AIHCHIOETbCA  LUIAXOM  €JIEKTPOJi3y 3
BUKOPHUCTAHHSM PO3YMHHHUX CTAJIEBUX 1 aTIOMIHIEBUX aHOJIB.

EnekTpoxoaryJisinisi; — koaryisiis (0ciJlaHHs) KOJOIMHUX CHCTEM BHACIIIOK Jii HA HHUX
MOCTIMHUM €NEKTPUYHUM CTPYMOM, IO BUKJIHMKAE €IEKTPUYHY IUCOIIAII0 MPUCYTHIX B CUCTEMI
cosield, BUOIPKOBY B3a€MOJiI0 10HIB 3 YTBOPEHHSM Ta BHIIQJAaHHSAM Te€JiB; 3aCTOCOBYIOTH IS
OCBITJICHHSI 00IrOBUX BOJI B CHCTEMax 0OpOOKH IUTaMiB, OCBITJICHHS THOIBKH.

Eaexrpoduoramin (anri. electroflotation; nim. Elektroflotation f) — doramis, 3a sxoi
YTBOPEHHS T'a30BUX OyiabOAlIOK 3/IHCHIOETHCS IUISXOM €JNEKTPOJITUYHOTO PO3KIaJaHHS BOAU 3
BUJIUUICHHSIM Ha aHOJi OynbOaliok KHCHIO, a Ha KaTOJi — BOJHIO. 3aCTOCOBYIOThH JJIS OUYHUIICHHS
BIJIITPAIlbOBAHUX MPOMHUCIOBUX PO3YMHIB 1 CTOKIB BiJl HOHIB METaliB 1 TOHKOJUCIEPCHUX OCAa[iB
TIIPOOKCHIIB METalliB: 3aii3a, Mifi, HIKelo, KaJMilo, XpoMy, MarHito tomo. Enexrpodroraris
(emexTpomiTH4Ha (proTallis) BUKOPUCTOBYE MIK(a3Hy MOBEPXHIO YTBOPEHHUX MiJl 4ac €NEKTPOJII3Y
Oynp0amok BOJHIO a00 KHCHIO, KPYIHICTh SKUX PEryJIIO€ThCS 3MIHOKO CHIM  CTPyMY.
Enexrpoduorartis Mmoxe Oyru BukopucTaHa i QuioTartii ApiOHUX 1 Tyke ApiOHMX YaCTHHOK, a
TaKOX IMiJ 4ac 3/iiCHEHHs 10HHOT QuioTamii Ta i pi3HOBHIIB (TIiHHOTO (ppakiioHyBaHHS, (roTamii
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rizpo¢oOHux 1 rigpodobizoBanux ocamdiB, (IOTOEKCTPAKIIi), SKIIO TMOBEPXHIO PO3JLTY «ra3-
piavuHa» BUKOPUCTOBYIOTH JJISI BIUIYYCHHS 3 PO3YHMHIB 10HIB 1 MOJIEKYJI OPTaHIYHHX CIIOJYK a0o
MPOJYKTIiB IXHBOI B3a€MOIii 3 io0HaMu 200 MOJIEKyJIaMi HEOPTaHIYHUX CITOJTYK.

Eputemui namnm — e npuctpoi, siki aawtb 20 % Buaumoro cpitia, 45 % Y®B o06:1. A,
35% Y®B o061 B. MawoTh HEBEIHKY MOTYXHICTh, TOMY OIPOMIHIOIOTH KUIbKOMa JIaMIaMH
npotsiroM 3...4 TOoaWH, Hampukiaang B OaceitHax. IlepeBarn — TeHEpPYIOTh BHUIIPOMIHCHHS,
xapaktepHe 1151 CoHLsL.

XK
KupHicTh MOJIOKA — [TOKA3HUK, SKHH W3HAYAIOTh METOAOM IEHTPU(YTYyBaHHS HOTO
PO3YMHY 3 CIPYaHOIO KHUCJIOTOI. PiBEHb dKHUPHOCTI BCTAHOBJIIOIOThH BI3yaJIbHO 3a IIKAJIOK MPOOIPKH-
KHpOMIpa.

3

3acyBka — 3amipHa TpyOOIpOBiHA apMaTypa, y AKii 3amipHUN YM PErYNIOI0YNN €JIeMEHT
NEePEMIIIAEThCS MEPHEHIUKYISIPHO 10 OCl MOTOKY poOOuYOro ceperoBHINA. 3aCyBKM — AyXe
TIOIMPEHH THIT 3aMipHOi apMaTypH. IX MHMPOKO 3aCTOCOBYIOTH MPAKTHYHO HA YCiX TEXHOJIOTIYHUX
1 TpaHCHOpPTHHX TpyOompoBojgax mgiamerpamu Bix 15 mo 2000 MM y cucTeMax KHUTIOBO-
KOMYHAJIbHOTO I'OCIIOIapCTBA, ra3o- 1 BOJAONOCTadyaHHs, HAPTONPOBOAaxX, 00'€éKTaxX EHEPreTUKHU Ta
iHImmMx o0'exTax mpu podounx Trckax 10 25 Mlla i remneparypax go +565°C.

3BoporHmii knanan (anri. check valve, clack valve, non-return valve, one-way valve) —
COpSIMIBHUHM TigpoKianaH, 1o 3a0e3rneuyye NPOTIKAHHS pPiAMHU abo Ta3y JHIIe B OJHOMY
HanpsMKy. Kianan € camonirounm. [neansHuii 3BOPOTHUI KiaraH NepexoanuTh 3 BIAKPUTOTO CTaHy
70 3aKpUTOr0 YM HABMAKMU 3alIe)KHO BiJ 3HAKy Iepenaay TUCKIB Ha HboMmy. Ha mpakTumi x
OUTBIIICT KJIANAHIB BIAKPUBAETHCS NPU JOCSITHEHHI MOPOTOBOTO MEPenajy THUCKIB, [0 MA€ Ha3BY
THUCK BIJIKPUTTS.

3oBHimHINA BogoONpoBix — cucrema TpyO, YKIAJAEHUX y IPYHT, SKMMH BOJa BiJ HAaCOCHOI
CTaHILIi HAAXOJUTh JI0 croXuBauiB. O0JaHyIOTh HOTO BOJOPO30ipHUMHU IPUCTPOSIMU (KOJIOHKAMH,
TiIpaHTaMH TOILO).

30J1b — KOJIOTAHMI PO34MH, ABO(A3HA reTeporeHHa cucremMa. Minenu 3010 OepyTh y4acThb y
OpOYHIBCHKOMY PYCi.

3oHayBaHHsl palialiiHMM BHIPOMIHIOBAHHSIM — METOJI BHMIpDIOBaHHS pIBHA, SKUH
3aCTOCOBYIOTh B DaJlOI30TONHUX piBHeMIpax (ramma-pene). I[lomsrae Ha mpocBidyBaHHI
KOHTPOJIbOBAHOT'O CEPEJOBUIIA MOTOKOM TaMMa-KBaHTIB, SKi IOTJIMHAIOTHCS KOHTPOJIBOBAHUM
CEPENIOBUIIEM 3HAYHO OUIBIIIOI0 MIPOIO, HIXK PEUOBHUHOIO, IO 3HAXOIUTHCS HAJ HEI0, TOMY PIBEHb
MOKHa BU3HAUUTH 3a CTyNEHEM OciabjeHHs LbOro MoToky. [Ipu3HaueHWi Ans JUCKPETHOro
KOHTPOJIIO PIBHS TBEPJUX 1 PIAKUX CEPEOBHUIL, HAIPUKIIAJ, KOHTPOJIb 3alIOBHEHHS OyHKepiB, OaKiB
00OpOTHOI 1 TEXHIYHOI BOAM TOIIIO.

3pomyBajibHi  OXOJIOM:KYBadi  MOJIOKAa — € TIPUCTPOi, K1  XapaKTepU3YIOThCA
0e3MepepBHICTIO  TeXHOJOriyHOro mpouecy. OXOJOPKEHHS  JOCSATAETbCS  3aCTOCYBAaHHSIM
XOJIOJIOHOCIIB (BoJa, po3cii) 1 XosiogoareHTiB. KOHCTPYKTHMBHO iX BHKOHYIOTH IUIOCKUMH 1
KpYIJIUMH (LMTIHAPUYHI, KOHIYHI).

I

IMyHHa cucTeMa — CYKYNOHICTh OpraHiB, TKaHHWH, KJITHH, SKI 3a0€3Me4yl0Th 3aXHCT
OpraHi3My BiJl Uy>KOpiJIHUX areHTiB; CUCTEMa OpraHi3My, sika KOHTPOJIIOE CTaNiCTh KIITHHHOTO 1
TYMOPaJILHOTO CKJIay OpTaHi3My.
Inriditopu — ne3ingikyrodi 3aco0u, 1eTEPreHTH, aHTUOI0TUKHU Ta MECTULIUIH, 1110
BUKOPHUCTOBYIOTBCS Y CLIILCHKOMY T'OCIIOJIAPCTBI, K1 BaXKKO PO3MaAat0ThCs 010JI0TTUHUM HUISIXOM.

Inky0aTop — 1ie mpucTpii MpU3HAUYEHUH A 1HKYOallii 1 BUBEACHHS MOJIOIHSAKA YCiX BHUJIIB
ClIbChKOTOCTIONAPCHKOT NTHI. [[0 KOMIUIEKTY 1HKyOaTopa BXOIATh 1HKYOAI[iliHI KaMepH B OJHOMY
KOpITyCi Ta BUBiJIHA Kamepa.
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http://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%84%D1%82%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D1%96%D0%B4
http://uk.wikipedia.org/wiki/%D0%95%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://uk.wikipedia.org/wiki/%D0%A2%D0%B8%D1%81%D0%BA
http://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%81%D0%BA%D0%B0%D0%BB%D1%8C_(%D0%BE%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D1%8F_%D0%A1%D0%86)
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
http://uk.wikipedia.org/wiki/%C2%B0C
http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D0%BA%D0%BB%D0%B0%D0%BF%D0%B0%D0%BD
http://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D0%BF%D0%B0%D0%BD
http://uk.wikipedia.org/wiki/%D0%A2%D0%B8%D1%81%D0%BA
http://uk.wikipedia.org/wiki/%D0%A2%D0%B8%D1%81%D0%BA
http://uk.wikipedia.org/wiki/%D0%A0%D1%96%D0%B2%D0%BD%D0%B5%D0%BC%D1%96%D1%80
http://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%BC%D0%B0-%D0%B2%D0%B8%D0%BF%D1%80%D0%BE%D0%BC%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%91%D1%83%D0%BD%D0%BA%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD_(%D0%B0%D0%BD%D0%B0%D1%82%D0%BE%D0%BC%D1%96%D1%8F)
https://uk.wikipedia.org/wiki/%D0%A2%D0%BA%D0%B0%D0%BD%D0%B8%D0%BD%D0%B0_(%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
https://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D1%82%D0%B8%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D0%B7%D0%BC

Inky6anis sieub — Mporec CTBOPEHHS ONTHMAIFHUX TEMIIEPATYPHO-KITIMATHYHUX YMOB IS
HOPMAaJIbHOTO PO3BHUTKY 3apOJIKa B Mepioj] IHKyOarrii.

IHceKTHUMIM — XIMiIYHI PEYOBHHH, TpPHU3HAYEHI /I 3HUIICHHS KOMaxX, aKapuluad —
MpU3HAYEHI Ui 3HUIICHHS KiiniiB. L[i peyoBMHM MO)XKHa 3aCTOCOBYBATH OJHOYACHO SK IMPOTH
KOMax, TaK i IpOTH KJIIIiB, TOMY iX 4acTo 00’ €IHYIOTh i1 HA3BOIO IHCEKTOAKAPHUIIH/IH.

IndgpavepBone BunpominoBanusa (Big jgar. infra — mmkue, ckopoueHo IY) — omruune
BUIIPOMIHIOBAHHS 3 IOBKMHOIO XBHJII OUTBIION0, HIX Y BUAMMOTO BUITPOMiHIOBAaHHS, IO BiJMOBIa€e
JOBKMHI XBWII1, OLIBIIIHN Bl IprOIu3HO 750 HM.

IndgpavepBoHuii 006irpiBay — e EKOJOTIYHMN Ta EKOHOMIUYHUHM NpuUiax 3 TPUBAIUM
TepMiHOM cIy:k0u. Y pe3ynpTaTi Horo po6otu Oim3pko 80 % eHeprii, 110 BUIPOMIHIOETHCS,
MEPETBOPIOETHCS HA Temio, TOOTO ekoHomiss 1o 60 % enekrpuunoi eneprii! I[HdpauepBone
BUIIPOMIHIOBAHHS BBRXKAIOTh HATYpaJbHUM, HE BUKJIMKAE aJeprito 1 He Mae 3amnaxy. [HppayepBonuit
o0irpiBau mpaioe Oe3IIyMHO, HE CYIIUTH IMOBITPS, HE BHKJIMKAE TOJOBHOTO OOJIO, OCKUIBKH HE
CHOKMBa€ KuceHb. MIiCTUTH /1Bl HarpiBajibHI YCTAHOBKHU, KOHTPOJIbOBaHI TepMOCcTaToM. Moxe OyTu
JIeTKO 3MOHTOBAHUH Ha CTiHi, CTeli a0o MpalloBaTH Ha CBOiM epeHocHuH miacTasmi. HaBiTe Bitep i
MPOTSAT HE BILTUHYTH Ha €eKTUBHY poOOTY iHpauepBoHOTO 00irpiBayal

K

Ka3sein (Bix sar. caseus — cup) — ¢pocdonporein, ckiaagHuii OUTIOK, TOJOBHHN OLIKOBHIA
KOMITIOHEHT MOJoKa. MounekyisipHa Maca Ka3eiHy KoiumBaeThes B Mmexkax Big 30000 mo 400000.
Kazein nmpakTHyHO HEPO3YMHHUI Y BOJI Ta B OPTaHIYHUX PO3YMHHUKAX, PO3UMHSETHCS y BOAHHUX
po3uuHax coseil Ta B po30aBiIeHMX JyraX, 3 SKUX BUIAJae B ocaJ npu migkucieHHi. Kazein
BUILIAIOTH 3 MOJIOKA, SIKE MICTUTE Horo 2,5...4,5 %.

Kanopudep — ue ternnooOMiHHUK. 3BHUAWHUI KaHAIbHUM Kanopudep Uis BEHTHIALIT
CIIPOIIEHO TMpPEJACTABIsiE COOOK IUISIHKY IOBITPOBOAY 3 €JEMEHTaMH TeIUIOBHIICHHS.
Kanopudepu npuznadeni 1jisi HarpiBaHHs MOBITPS Y BEHTWISAIIHHUX CUCTEMAaX, KOHIUIIOHYBaHHS
MOBITPS, B YCTAHOBKAX OCYIIEHHS 3a JIOMMOMOTOI KHUIUISYOI, MeperpiToi mapu, siki HaAXOAATh BiJ
30BHIIIHIX JKepen noBiTpsa. Kamopudep moxke OyTv BOASHMM 1 €IeKTpUYHHUM. EnextpuyHuii
Kanopudep AK TEIUIOBUIUISIIOYMNA €JIeMEHT MICTUTh TeHU. BonsHuil xanopudep — ue tpyOuacTuii
TEMI000MIHHHUK 1, CXOXKHI Ha aBTOpaiaTop.

Kananizaunisi — CykynHIiCTh  1H)KEHEPHUX  CIOpPYH, MpPU3HAYEHHUX I [OpuiloMy 1
TPAHCHOPTYBAHHS CTIYHUX BOJ JIO OYHCHHUX CIOpPYJ 3 METOI IXHbOTO OYHINEHHS 1
3HE3apaKyBaHHSI.

KBapuoBi jgamMnu — enexkTpuyHi jaMmu 3 KonOowo 13 KBaproBoro ckia. Kpapuosi
Jamnu poz:xaproBaHHs (Bin 1 KBt 1 Ounbuie) mpusHaueHi uisi CTBOPEHHS MOTY)KHOI'O IOTOKY
CBITJIO-TEIVIOBOIO  BUIPOMIHIOBaHHA  (ynbTpadioleToBOr0  BUIPOMIHIOBAaHHS  HE  JIa€).
BUKOPHUCTOBYIOTH UIsi CTBOPEHHS CIIPSIMOBAHOTO IMTOTOKY CBITJIO-TEIUIOBOI €HEpTii, HAPHUKIAL st
NPOCYIIYBaHHS mpuMimieHb. Ha BigMiHY BiJ TEMJIOBOrO IOTOKY BiJ CHIpaJbHUX Ta IHIIMX
HarpiBayiB, TEIJIOBHI MOTIK SKUX JOCHUTh HIBHJKO PO3CIIOETHCA 1 iiie Bropy, TEMJOBHM MOTIK
KBapIIOBOT JIJaMITH PO3IIOBCIOJKYEThCS AaJIi.

KaacupyBaHHsi — 1€ BIJHECEHHs BOBHU IIUIMMU pyHamMH 1O MNEBHUX KJACiB 3TiAHO 31
BCTaHOBJICHUMH CTaH/apTaMHU.

KuiTkoBa 6aTrapest — 11e BiJIoKpeMJIeHa CHCTEMa CITUYACTUX KJIITOK JJIsl PO3MIIICHHS IITHII],
SIK1 OCHAIIIEH1 TO/IIBHUIISIMUA 1 aBTOHAITYBAIKaMH (3KOJIOOKOBUMH 200 KPATTTMHHUMH).

Koarynsimisi (anrn. coagulation (flocculation); mim. Koagulation f, Flockung f, Ausflocken
n, Flocken n, Gerinnen n) — 3nmunaHHsS YaCTMHOK KOJIOIMIB i/l Yac IXHBOTO 3ITKHEHHS B IMPOIIECi
TEIIOBOTO (OpOYHIBCHKOTO) pyXy, TeEpeMilryBaHHS a00 HampsMJICHOTO TMEpEeMINIeHHsS B
30BHIIIHBOMY CWJIOBOMY Toii. Y arperarax (¢uokynax) TepBHHHI YaCTUHKH IIOB'sI3aHi
MOJIEKYJISIPHUMHU CUJIaMH Oe3locepeIHbo abo uepe3 MpOoIIapoK HAaBKOJHUIIHBOTO (AMCIEPCIITHOTrO)
cepenosuia. Koaryrnsiis 3yMOBJIeHa arperaTUBHOIO HECTIMKICTIO CHCTEMHU Ta Ii TEHJIEHIIEIO J0
3MEHIICHHS BUIbHOI eHeprii. [Iporiec, 3BOpOTHUN Koaryisiii, — po3maj arperatiB Ha MEpPBUHHI
YaCTUHKH, a00 TIepexiJ] Teio B 30J1b, HA3UBAIOTH NenTu3amieo. Koaryssiiro BAKOPUCTOBYIOTb,
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http://uk.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D1%87%D0%BD%D0%B5_%D0%B2%D0%B8%D0%BF%D1%80%D0%BE%D0%BC%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D1%87%D0%BD%D0%B5_%D0%B2%D0%B8%D0%BF%D1%80%D0%BE%D0%BC%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%B2%D0%B6%D0%B8%D0%BD%D0%B0_%D1%85%D0%B2%D0%B8%D0%BB%D1%96
http://uk.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D1%87%D0%BD%D0%B5_%D0%B2%D0%B8%D0%BF%D1%80%D0%BE%D0%BC%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%B2%D0%B6%D0%B8%D0%BD%D0%B0_%D1%85%D0%B2%D0%B8%D0%BB%D1%96
http://uk.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BB%D0%BE%D0%BA
http://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%BE%D0%BA%D0%BE
http://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0_%D0%BC%D0%B0%D1%81%D0%B0
http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9D%D1%96%D0%BC%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%90%D0%B3%D1%80%D0%B5%D0%B3%D0%B0%D1%82
http://uk.wikipedia.org/w/index.php?title=%D0%A4%D0%BB%D0%BE%D0%BA%D1%83%D0%BB%D0%B0&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BB%D1%8C
http://uk.wikipedia.org/wiki/%D0%97%D0%BE%D0%BB%D1%8C
http://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BF%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D1%96%D1%8F

HAMPUKIIAT, i yac (GroTamiifHoro 30aradeHHs pya, OUMIICHHS BOAM BiJl MPUPOJHUX 1 MOOYTOBHX
3a0py/IHEHb, BHJUICHHS IIHHUX MPOMHCIOBUX MPOAYKTIB 3 BIIXOMIB BHPOOHHUIITBA, 3MIITHEHHS
BOJIOHACUYECHUX IPYHTIB.

KoediunieHT xopucHOi aii — BiTHOIICHHS KOPUCHOI MOTYXXHOCTI J0 TMOTY)KHOCTI Ha Bajly
HAacoca, BUPAKAIOTH y MPOIIEHTaX a00 YacTKaX OJUHHUIIL.

KoedinieHT TepTsi KOB3aHHSA — BiIHOIIECHHS CHJIM TEPTA KOB3aHHs F¢ 10 HOpManbHOI cuiu
N, 10 TPUTHCKYE Tija OJHE 10 OJAHOTO.

KoediunieHT TepTsi; —le BeNMMYMHA, IO XapaKTEPU3YyE CHIIY OIMOPY B TEPTI MiXK
B3aemoitounMu Timamu. [lo3Hawaroth u, K abo f. 3anexHo Bim BHIY TepTs pPO3PI3HSAIOTH i
BIIMTOBITHUM KOC(PIIIEHT TEPTS.

KoedinieHT TepTs,; — XapaKTepUCTUKA, Ky 3aCTOCOBYIOTH MiJl Yac BUKOHAHHS TEXHIYHUX
pPO3paxyHKiB, IO XapaKTEPU3YIOTh (DPUKITIHHI B3aEMOII1 IBOX TiJI. 3aJIEKHO BiJl BULY MIEPEMIIICHHS
OJTHOTO TijJIa MO 1HIIOMY PO3PI3HAIOTH: KOSPIIIEHT TEPTs MPH 3CYBi (KOB3aHH:) 1 KOSPIIIEHT TepTs
MIPU KOYCHHI.

KoJiekTop A0i1bHOrO amaparta —Iie MpUCTPii NMpU3HAUYSHUH U TOJAaBaHHA BaKkyymy ado
aTMOC(epHOTO THUCKY Yy KamepH MOLIbHHUX CTaKaHiB, OpraHi3allii 3MiHM TaKTiB MiJ 4ac AOTHHS 1
30MpaHHs MOJIOKA BiJ[ IOITBHUX CTaKaHIB.

KommnoctyBanHs — 11€ IpUpOIHUI aepoOHUI TpoIlec PO3KJIalaHHs OPTaHIuHUX BIIXOJIB B
aecpoOHMX (3 [OCTYIIOM KHCHIO) YMOBax 3a YydYacTiO IPYHTOBHX Oakrtepiid. IlporunexHum
KOMITOCTYBaHHIO € aHaepoOHe (0e3KHCHEBE) PO3KIaJaHHs OPraHiku abo MpoIec THUTTSL.

Kommnpecop (anri. compressor, nim. Kompressor m, Verdichter m)— mammna ans
CTHCKYBaHHsI MOBITPS a00 1HIIOrO raszy /10 HaJUIMIIKOBOTO THCKY He Hipkye 0,2 Mlla, kommpecii i
MEePEeMIIIEHHS Ta31B i THCKOM. PO3pi3HSIOTH OPIIHEBI i TIBUHTOBI KOMIIPECOPH.

KopMmocymii — cymin BiAXoAiB KpyI'sHOrO BUPOOHMIITBA 13 3€pHA MIIEHUII, KyKYPY/I3U Ta
STYMEHIO.

Kots0Ban — 3arnmu0OuHa y TOBepXHi 3€MIIi, IPYHTI.

Komapa — npumiiieHHs Take % came, 110 BIBYapHSI, XJIIB UM 3ariH JJIs OBELlb.

M

MamuHHe [OIHHSI — HAMBIINOBIJANBHIIIMN 1 TPYJAOMICTKMM MpoOLEC Yy TEXHOJOrii
BUPOOHMILITBA MOJIOKA, SIKUH MTO€THYE MOJIOKOBiA1a4y i MOJIOKOBMBE/ICHHS, 1110 TIPOTIKAIOTh Y TICHIH
€IHOCTi. MOJIOKO B pe3yJibTaTi MOJIOKOYTBOPEHHS 30MpaeThCsi B MOJIOUHIHN 3a51031 TBapuHH (110 90 % B
aJIbBEOJILHOMY TPOCTOpI BUM’sl) 1 HEAOCTYIHE Ul Oe3MocepeHbOro BUBEACHHS 0e3 MpOTIKaHHS
MIPOLIECy MOJIOKOBII/1a4i.

MoutokoBinnaua (3a BusHaueHHsaM E.I1. KokopuHoi) — e ckiagHa pyxoBa peakiis 3aJ103H, B
pe3yibTaTi SKOI MOJIOKO BUTICHSETBCA 3 ajbBeos y IucrepHu BuM s. Lleil mporec mporikae mia
BIUITMBOM TOPMOHY OKCUTOLIMHY, SIKUH MPOAYKYETHCS Y TOJIOBHOMY MO3KY TBApHHU 1 TPAHCIIOPTYETHCS
MTOTOKOM KpOBi /10 BUM’si. TpuBaiticTs pediekcy MonokoBiiaayl (Aii OKCUTOLMHY) — 4...5 XBHIUH.

Me3o¢isibni opranismu a6o Me3odiaum — opraHi3mu, 10 HalKpalie BCbOIO POCTYTh 3a
CepellHIX TeMIeparyp, He HAATO BHCOKHX 1 HE HAJITO HU3BKWX, 3a3Buyail MiK +15 1 +40°C.
Haifuactime TepMiH BHMKOPHCTOBYIOTH JJIsi MIKpooprasi3miB. HaBkonuinHe cepenoBuiue, e
MENIKAIOTh TaKi OpraHi3MH, BKJIIOYA€ IPYHT, TUIO TBapUH Ta 1HII MOMIOHI cucteMu. OnTUMalibHa
Temreparypa 6araTbox MaTOreHHUX Me30(iIiB CKIanae OIMU3bKO 70 TEeMIIEpaTypH Tija TBapHUH, Ha
SIKUX BOHU TapasutyoTh, adbo +37°C mnsa tina moauad. OpraHi3mu, MO MOJIOOJISIOTh XOJIOIHI
TeMIepaTypy, Ha3uBaIlOTh NMCUXPO(iTaMu, a OpraHi3MH, II0 MOJTIOOJSIOTH BUCOKI TEMIEPAaTypu M
Tepmodinamu (y KpalHbOMY BHITAJKy OCOOJUBO BUCOKUX TeMIIepaTyp — rineprepMmodiiamu).

MikpoxiaiMaTr npuMilieHb — CepeHii CTaH MOBITPSHOIO CEpeAOBHUINA, IO BUIUIMBAE 13
MpoLecy B3aeMOJIl  TaKUX METEOpOJOriYHMX  (aKTOpiB, SK TemIepaTypa, BOJIOTICTb,
BUIIPOMIHIOBaHHS, THCK MOBITPS il MOBITPOOOMIH.

Mikpoopranizmu kcepodiTHi — MIKpOOpraHi3MH, 110 3/1aTHI PO3BUBATUCA TpH ACQIINTI
BOJIOTH.
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http://uk.wikipedia.org/wiki/%D2%90%D1%80%D1%83%D0%BD%D1%82
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D1%82%D1%8F
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D1%82%D1%8F
http://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D1%80%D0%B0%D1%85%D1%83%D0%BD%D0%BE%D0%BA_(%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B0)
http://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D1%80%D0%B0%D1%85%D1%83%D0%BD%D0%BE%D0%BA_(%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B0)
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D1%82%D1%8F_%D0%BA%D0%BE%D0%B2%D0%B7%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D1%82%D1%8F_%D0%BA%D0%BE%D1%87%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9D%D1%96%D0%BC%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D1%96%D1%82%D1%80%D1%8F
http://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
http://uk.wikipedia.org/wiki/%D0%A2%D0%B8%D1%81%D0%BA
http://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%80%D0%B5%D1%81%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
https://uk.wikipedia.org/wiki/%D2%90%D1%80%D1%83%D0%BD%D1%82
http://uk.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D0%B7%D0%BC
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
http://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%83%D1%81_%D0%A6%D0%B5%D0%BB%D1%8C%D1%81%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%BA%D1%80%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D0%B7%D0%BC
http://uk.wikipedia.org/wiki/%D2%90%D1%80%D1%83%D0%BD%D1%82
http://uk.wikipedia.org/wiki/%D0%A2%D0%B2%D0%B0%D1%80%D0%B8%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%82%D0%BE%D0%B3%D0%B5%D0%BD
http://uk.wikipedia.org/wiki/%D0%9F%D1%81%D0%B8%D1%85%D1%80%D0%BE%D1%84%D1%96%D0%BB%D0%B8
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MikpoopranizamMu 0JirorpogHi — MikpoopraHi3mu, $Ki NPHUCTOCOBaHI J0 pPO3BUTKY B
YMOBax CepeIoBHUIIa, O1THOTO Ha IMOKUBHI PEYOBUHU. Bipi3HAIOTHCS MOBUTBHUM POCTOM.

Mikpodiopa — CyKynmHICTh MIKPOOPTaHi3MiB, IO MICTATbCSA B TIEBHOMY OiIbII-MEHIII
OJTHOPIAHOMY CEpEIOBHIII (TPYHT, TOBITpPsI, OPraHi3M JIFOJUHHM, TIEBHI Xap4oBl MPOAYKTH TO1IO). /[0
CKJIaay MIKpO(IOpH MOXYTh BXOIUTH Pi3HI TPYNU MIKpOOpraHizMmiB — OakrTepii, MiKpOCKOMIYHI
rpulu, aKTHHOMIIIETH, MIKPOCKOTIIYHI BOJOPOCT1, HAUIIPOCTIIIII.

Mosioko — 11e  HaHMOBHOLIHHIMKA XapuoBuiiM mpoaykT (1 mitp=600 KKax), OCKIIBKH
MICTUTh JIETKO3aCBOIOBAHMM  MOJIOYHHMM JKHp, OUIOK, ByrjiaeBoAW (MOJOYHHMA ITYKOP),
aAMIHOKHCIJIOTH, BITaMIHM 1 BEJIUKY KUIBKICTh IHIIMX, PO3YMHEHHUX Y HBOMY pPI3HOMaHITHHX
XIMIYHHUX €JIEMEHTIB.

Mo i0KOBHBeIeHHS — 1€ TIPOIEC, SKUH 3IIMCHIOETBCS B pe3yibTaTi PI3HHUII THCKIB 13
BHYTPIIITHHOTO 1 30BHIIIHBOTO OOKY cdiHKTepa (KUIBIEBUH M’sI3) YHACHIJOK CTBOPEHHS ITIE€BHOTO
HaJUTMIIKOBOTO TUCKY BCEPEAMHI IMKK a00 3HMKEHHS TUCKY (YTBOPEHHS BaKyyMy) 3a ii MexXaMHu.

MoJiokonpoBia — 11e KOMILIEKC MPU3HAYCHUN IS TPAHCTIOPTYBAaHHS BUJIOEHOTO MOJIOKA B
MOJIOYHE 00JIaTHAHHS.

MoJiouni BiaBiliku (M.B.) — 3HEXKHpPEHE MOJIOKO, K€ OTPUMYIOTH IMICJIS BHUJAICHHS 3
MOJIOKa BEpIIKIB Ha cemaparopi MoiiouHoMy. CKjaJ MOJOYHHMX BiJIBIHOK 3aJ€KHUTh BiJ CKIALy
He30MpaHOTO MOJIOKA Ta CTyIleHs #oro 3HexupeHHs. CepeAHiil XIMIYHHUN CKJIAJ MOJOYHHX
BiJIBIOK 3 MOJIOKa KOpOBH (B %): Bomu 90,9, mpoteiny 3,3, MosiouHoro nykpy 4,8, xupy 0,3, 3011
0,7. 3arasbHa TOXXHUBHICTH | KI' MOJIOYHHMX BiJBIHOK CTaHOBUTH 0,2 KOPM.OA. B 1 KI' MOJIOYHUX
BiJIBIOK MicTUThCS 31 T mepeTpaBHOTO NpoTeiny, 1,2 r kanbiito, 1,1 r docdopy i 1 Mr kapoTuny.
MornouHi BiIBIIKM BUKOPUCTOBYIOTH JJII BATOTOBJIECHHS XapYOBUX MPOAYKTIB (CyXOro 1 3TYIIEHOTO
MOJIOKa, MNpPOCTOKBamm, amuaodimriny, kedipy, KyMmucy, CHpYy TOIIO) Ta  TOJIBII
CLIbCHKOTOCTIOAAPCHKHUX TBAPHUH.

My10Bi m0J151 — CIIJTAaHOBAHI OTOPOKEHI JUISHKA 3€MIIL JUIS TMiICYITyBaHHS MyIy (OcaiiB)
OYHCHUX CIIOPY/I.

MyJabTHILTIKATOP — 11e 3y04YacTi MeXaHi3MH, sIKi TpU3HAYEeH] JJIs 30UIBIIEHHS IIBUIKOCTI
BeJICHOTO (BUX1HOTO) BaJa.

H

Haryn oBenb —Mae Benuke 3HAauYeHHS s 30UIbIIEHHS BUPOOHUITBA OapaHMHU 1
NoKparieHHs ii akocti. Tak, Hanpukian, 3a01iHUNA BUXi M sica 1o0Ope HaryJeHHHUX OBEllb JOCATae
50...55 %, a morano HaryneHHux — 35...40 %. Tomy Bce moroiB’st OBeIlb, MPU3HAYCHE IS 37a4l
Ha M’51CO, TOBUHHO OyTH JOBEACHO /10 BUCOKMX KOHAMLIN. [[ns Haryny oBels BUALISAIOTH MPUPOIHI
i1 6araTopivHi KyJabTypHI IACOBMILA, CTEPHIO MICHsI 30MpaHHs 3€pHOBUX KYJIBTYpP, IIOKHUBHI [TOCIBU
Ta MiJro/I0BYIOTh iX KOHLEHTpaTaMu 3 po3paxyHKy 200...400 r Ha ogHy rosoBy 3a 100y. B xapki
nepioJu OBelb BUIMacaloTh yHoul. HamyBaioTh OBellb HE MEHILIE IBOX pa3iB 3a 100y, y IPOXOJI0IHI
JTH1 — OJTUH pa3.

Hamnipui (apre3iancbki) Boam —11e BOAM, SKi 3alMOBHIOIOTH YCIO TOBIIWHY BOJIOHOCHOL
MOPO/IH 1 TiJ] TUCKOM MiAHIMAIOTBCS Y KOJIOASI3AX Ha BETTUKY BUCOTY, a 1HO/II i (DOHTaHYIOTh.

HanuuBu — nedext 3BapHOTo 3’ € JHaHHS, K1 YTBOPIOIOTHCS IIPU HATIKaHHI METajy IIBa Ha
OCHOBHMI METaJ, ajie 3 HUM He CIUIaBIIsA€ThCs. YaCcTHHA 3 HUX 3AJIMIIAE€THCS B METAJI1 1IBA.

Hanpy:kenHs 3cyBy (1Jis1 piivHm) — omip pyxy piavHH. PO3pi3HSIOTH HaNpyXE€HHS 3CYBY
IMOYaTKOBE, JUHAMIYHE, CTATHYHE Ta 1H.

Hanpy:xkeHHst 3CyBY TIpaHH4YHe CTATHYHe — HAaNpYyXeHHsd, Omip abo 3ycuwuis, sKi
HeoOX1HO 1o10J1aTH a00 MPUKIIACTH YISl TIOYATKY PYXY aHOMaJIbHOI PIAMHU.

Hanpy:xeHHst 3cyBy /[AMHaMiuyHe — allpOKCHUMalliifHe JIOTUYHE HANpyXEeHHS, sKe
BH3HAYAIOTh B PE3y/bTaTl €KCTPAMOJIALIi MPAMOI TIJISTHKH T€orpaMu, IO BiT0Opakae 3aJIeKHICTh
MK Tpagi€HTOM MIBHJKOCTI MO HOpMalli J0 HampsiMy pyXy 1 JOTHYHHUM HAINpPYXXEHHSM 3CYBY
ctocoBHo Mozeni IlIBegoBa (Mozeni B’si3ko-ruiacTuyHOl pinuHu). Ile omip abo 3ycwiis, ski
HEOOXiTHO MOA0IAaTH a00 MPUKIACTU JJIS MMOYaTKy pyXy piauuHu. HanpykeHHs 3CyBy AMHaMivHE i

236


http://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%BA%D1%80%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D0%B7%D0%BC
http://uk.wikipedia.org/wiki/%D2%90%D1%80%D1%83%D0%BD%D1%82
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D1%96%D1%82%D1%80%D1%8F
http://uk.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D0%B7%D0%BC
http://uk.wikipedia.org/wiki/%D0%A5%D0%B0%D1%80%D1%87%D0%BE%D0%B2%D1%96_%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D0%B8
http://uk.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D1%96%D1%97
http://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B8%D0%B1%D0%B8
http://uk.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%BD%D0%BE%D0%BC%D1%96%D1%86%D0%B5%D1%82%D0%B8
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TUKCOTPOIHICTH BiJNIOBITHO € MipOIO BJIACTUBOCTEH MOTOKY B CTaHi JUHAMIKH i CTaTHUKH.

Hanpy:keHHss 3CyBy TMOYaTKOBe CTaTH4YHe — MAaKCUMallbHE 3HAYCHHS  MOKa3iB
BICKO3UMETpa 3 MPSAMOIO 1HACKCALIEI0 Micis nepeOyBaHHs PiIMHU B CTaHi Crokoto mpotsirom 10 c.

Hanpy:keHHsi 3CyBY NOYaTKOBe — [IOYaTKOBUI OMHIp pyXy piOIuHH, BHMIPIOIOTh
BiCKO3HMETPOM.

Hanpy:keHHsi 3CcyBy cTaTH4YHe; — JOTHMYHE HANPYXEHHS, 3a SIKOro piguHa (TLI0)
BUBOJIUTBCS 13 CTaHy pIBHOBArd 1 MOYMHAE PyXaTHCA 1 fKa XapaKTepU3ye MILHICTh CTPYKTYpHU
PIIUHU; CTOCYEThCA MOei biHrama (Mo/esi IIacTUYHO1 PiAWHHM).

Hanpy:keHHst 3CyBy CTaTH4YHe; — TpaHMYHA MIIHICTh CTPYKTYpH, IO YyTBOpEHa
OpIEHTOBAaHMMH B TICBHOMY HAIPsIMi KOJIOTIHUMH YaCTHHKAMH 1 3/[aTHA YMHUTH OIIp PYHHYBaHHIO
miJ 4Yac mepeMillyBaHHA. 3aleXWUTh BiJ THILy I KOHIEHTpauii TBepaoi ¢asum B cucremi,
TEeMIIEpaTypH, TUCKY, HASIBHOCTI €JIEKTPOJIITIB 1 TPUBAJIOCTI CTAHY CIIOKOK0. XapaKTEePU3Y€E MIITHICTh
THUKCOTPOMHO1 CTPYKTYPH.

Hanpy:keHHsl 3cyBY — CHJIa, sIKa IParHe BUKIUKATH JIe(hOPMAIIiF0 PEYOBHUHH IIIJISIXOM 3CYBY
B3JIOBXX IUIOIIMHY, TAPAIETbHOI JOKIaJaHHIO 3yCHIIb.

Hacoc Biguentposuii (anri. centrifugal pump; mim. Zentrifugalpumpe f, Kreiselpumpe f,
Schleuderpumpe f) — Hacoc nonareBuii, SIKUit JIi€ 3a JTOMIOMOTOO BiIIICHTPOBHUX CHUJI i B IKOMY piJKe
CepeIoBHILIE EPEMIITY€EThCS Yepe3 podoUe KOJIeco Bij LeHTpa 10 nepudepii.

HacTpur BOBHH — IIOKa3HHMK TNPOIYKTUBHOCTI OBEIb B YMUCTOMY BOJIOKHI, BHUXIJ SKOTO
ckinamae 35...45% Bim Macu OpynHOi HATypalbHOI BOBHH. 3alleKHO BIJI TEXHOJOTTYHUX
BJIACTUBOCTEH BOBHY [iJISITh HAa OOHOPIOHY, OTpUMAaHy BiJi TOHKOPYHHHMX 1 HammiBTOHKOPYHHHUX
OBEllb, 1 HEOOHOPIOHY, SIKY NTAIOTh BiBIIl IPYOOBOBHSHUX 1 HaMiBrPyOOBOBHSIHUX TOPIiJ.

0]

OrosoBoK — 11¢  BepxHs, Ha3eMHa 4YacTHHA KOJIOMA3s, sIKa 3aXMINa€  KOJOJIA3b BiX
NOTpAIITHHS 3a0pyJHEHUX MOBEpXHEBUX BOJ. HaBK0JIO OrojoBKa BIAIITOBYIOTh IIIMHSHUMN 3aMOK
HIUPUHOIO 1M 1 rmubuHOI0 He MeHIe 1,5M.

OszonyBanns (auri. ozonolysis, ozonization; wim. Ozonisierung f) — sxificHeHHs XiMiYHHX
peakuiil Ai€ro 030HYy. B TexHill BUKOPUCTOBYIOTH JUIsl 3HE3apa)KEHHS MOBITPS il BOJAU, 3 METOIO
3HUIIEHHS HETIPUEMHUX 3amaxiB TOLIO.

O30HyBaHHSI; — TIPOLIEC HACUUEHHS BOJIM O30HOM 3 METOI0 TJTMOOKOTO OYMINEHHS CTIYHHMX
BOJ Bl HA(TOMPOIYKTIB HUIIXOM XIMIYHOIO OKHCHEHHS OpraHIYHUX JOMIIIOK, 3HE3apa’keHHs,
ne3oopartii 1 3HeOapBIICHHS.

O30HyBaHHfI3 — OKHCHEHHSI OpraHIYHUX CIOJYK O30HOM 3 YTBOPEHHSM O3OHIJIB.
BukopucToByIoTh /17151 OTpUMAaHHS KapOOHUTBHUX CIOJIYK, Y Ta00paTOPHIM MPaKTHIl TOIIIO.

OKCHTOIMH, — TOPMOH TiloTajgamyca, SKHH IOTIM TPaHCHOPTYETbCS B 3aJHIO YaCTKy
rinoiza, /e HAaKONUYYeETbCS (IEMOHYETbCA) 1 BUIUISETbCS B KpOB. B jakTyrouumx rpynasx
OKCHUTOIIMH BHUKJIMKA€E CKOPOUYEHHS MiOEMiTeNialbHUX KIITUH, 10 OTOYYIOTh QJIbBEOJIU 1 MPOTOKH
MOJIOYHOI 3aJI03H.

OKCHUTOLMH, — TOPMOH 3aJHKOI 10 rinodiza. Mae oironentuaHy OyaoBy.

OcanxeHHs1 — TIpolieC Ta Jisl yTBOPEHHS OCajJy BHACHIJIOK BUMAAIHHS TBEPAUX YACTHHOK 3
cycnensii abo KOMIIOHEHTIB 3 PO3UMHY Yy TpaBiTalliiHOMY 200 BiJLIEHTPOBOMY IIOJIi.

OcBiTJ/ieHiCTbh — OCBITJICHHS TIOBEPXHI, 1110 CTBOPIOETHCS CBITJIOBUM IOTOKOM, SIKUI Hajaae
Ha noBepxHi0. OJIMHHIICI0 BUMIPIOBaHHS OCBITJIEHOCTI € JtoKc. Ha BiqMiHy BiJl OCBITJIEHOCTI, BUpa3
KUIBKOCTI CBITJIa, BIJOOPaK€HOT0 MOBEPXHEI0, HA3UBAIOTH SICKPABICTIO.

OcBiTNeHICTh MPSIMO MPOTOpLiHA CUIIl CBiTIa Jukepena cBiTia. [lig yac BignaneHHs Horo
BiJI OCBITJIFOBAHO!1 MOBEPXHI i OCBITIEHICTh 3MEHIITYETHCS OOEPHEHO MPOIOPIIIHO 0 KBajpara
BlJICTaHI.

Konu mpomiHHS CBiTJIa Majae TMOXWIO O OCBITJIFOBAHOI TOBEPXHI, OCBITJICHICTh
30UTBIIYETHCS MPONOPIIMHO KOCHHYCY KyTa MaiHHS IPOMIHHS.

OTtapu — rpynu, y ski 00’€IHYIOTh OBEIlb OJHAKOBOI CTaTi, BiKy Ta KjacHocTi. Otapu
MOXYTh CKJIQJaTHCS 13 MAaroK, OapaHiB, PEMOHTHOTO MOJIOAHSKA, IUIEMIHHUX OapaHiB,
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BIJIr0/1iBEJILHOTO 200 HAryJIbHOTO MOTOJIIB 5, BAJIyXiB, @ TAKOK BUOPAaKyBaHUX MAaTOK, PU3HAUYECHUX
JUTsl OTPUMAaHHSI Kapakyib4di Ta BiArofiBii. Po3Mmipu oTtap 3amexarb BiJ TPOIYKTUBHOCTI, CTaTI Ta
BiKY OBEIIb.

Oxo0J1012KeHHsI MOJIOKAa; — HAMOUIbII E€KOHOMIYHUN 1 TOIIMPEHUN CIoci0 30epekeHHS
OakTepunuaHOi (pa3u MoiokKa, a, OTKe, 1 MOro MEepBICHUX BIACTHBOCTEH. MOJOKO, OXOJIOKEHE
BiJIpasy Xk Iicis BuaOwoBaHHA 10 +4...5°C, ske 3HaXOMUTHCS TMPHU IiM Temmeparypi, 30epirae cBoi
NEepBiCHI BIaCTUBOCTI mpotsaroM 1,5...27i0.

OuuIeHHsI MOJIOKa, — 1€ 3BUIBHEHHS HOT0 BiJ MEXaHIYHHUX JOMIIIOK: MiHEPAIbHUX YaCTOK
MUIy, YacTOK KOpPMY, WiACTHIKHA, THOK, YacTOK Oi0JIOTIYHOTO TOXOKEeHHS (JICWKOIIUTIB,
eniTeTiaTbHUX KJIITHH), 110 HE TUILKH 3a0pyIHIOIOTh MOT0, ajie¢ i CTBOPIOIOTH CIPHUSATIMBI YMOBHU
IUIE PO3BUTKY MIKpOOPraHi3MiB 1 3aXHCTy iX BiJl BIUIUBY TEMIIEpaTyp IpH TEIUIOBii 00poOIi
npoaykTy. OUHINarTh MOJIOKO ghitbmpauicro 1 yenmpughy2y6anHsam.

II

IMacTepu3anisi — 11e HarpiBaHHs MOJIOKA BiJ TemnepaTtypu +63 °C, aje He BUILE BiJ TOYKH
kumiHHg. BoHa 3abe3nedye 3He3apakeHHS MOJOKa BiJ BereTatuBHHX (opm Oaktepiid. nsa i
BUKOHAHHS BUKOPUCTOBYIOTH mactepu3aniiini ycranosku BT, OINJl, TpyOuacTi i mimacTuHYacTi.
OcTaHHI HaWMOIIMPEHINI, OCKUIbKH IX BHUKOPUCTOBYIOTH JUUIsl MAcTepu3allii, TEIUIO0OMIHY Mix
rapsi9uM 1 XOJIOJHUM MOJIOKOM Ta JIJISE OXOJIOJIKCHHSI HOTO BOJIOIO i PO3COJIOM. Po3pi3HsoTh
TaKi pexUMH MacTepu3allii: HarpiBaHHS MOJIOKa JI0 TemmepaTrypu +63...+65°C 3 BUTpUMYBaHHSIM
30 xB (TpuBayia mactepu3saitis); 10 +72...+76°C 3 BurpumyBanHsMm 15...20 ¢ (kopoTko4acHa) Ta Ha-
rpiBanHs 10 +85...90°C Ge3 BUTpUMYBaHHS (MOMEHTAIbHA).

Ilepepooka (06podieHHsI, MepepodaeHHs) BiaxoniB (maxoow: BTOPHHHA TepepodKa,
peuukinr (auri. recycling), penukiaoBanus i yTWIi3alis BiaxoaiB) — 3aificHEHHS Oyab-SKHX
TEXHOJIOTIYHHMX OIepaliii, NoB'I3aHUX 31 3MiHOK (IBUYHUX, XIMIYHEX a00 Ol0JOTIYHUX
BIIACTMBOCTEH BIAXOMAIB, 3 METOI TMIArOTOBKM iX JO €KOJOriyHOo Oe3meyHoro 30epiraHus,
nepeBe3eHHs, yTuii3anii ui BuaaneHHs. [loBropHe BukopuctanHs abo NOBEpHEHHS B 00IT BIIXO/IIB
BUPOOHUIITBA YU CMITTSI.

ITacTrepu3ania Mosoka — TerioBa oOpoOKa i 3HMILEHHS XBOPOOOTBOPHHX MIKpOOIB,
3HMKEHHSl 3arajlbHoi KUIBKOCTI MIKpPOOpraHi3MiB y HbOMY Ta pyHHYBaHHS (DEPMEHTIB CHPOTO
MoJioKa. Pa3oMm 13 TUM mactepusaliisi He MOBUHHA CIPUYMHITH MNIMOOKUX 3MIH CKJIAJJOBUX MOJIOKA
(6inkiB, BITaMiHiB TOIIIO).

IMenTu3aniss rpyHTY — po3majl I'PYHTOBHX arperariB Ha €JIEeMEHTapHI YacTKU BHACIIIOK
Mepexoly TIPYHTOBUX KOJIOiIB 31 CTaHy Treiar0 B crTaH 3ois. llenTusaimis IpyHTY MoOxe
CIPUYMHUTHCA SK TPHUPOJHUMH YHHHUKAMH (HANpUKIIal, Y COJIOHIIEBHX TOPHU30HTAX), TaK i
IITYYHO — HACUYEHHSIM I'PYHTY OJJHOBAJIEHTHUMHM KaTIOHAMHU.

Ileperniii — opraniuHa 4acTUHa IPYHTY, sSKa YTBOPIOETbCS B pE3yJIbTaTi PO3KIIaJaHHS
POCIIMHHUX 1 TBAPUHHMX PEIITOK 1 MPOAYKTIB )KUTTEISIIBHOCTI OpraHi3MiB — rymidikarii.

I[Inasma Mos04HA — piuHA, IO MICTUTh pI3HI OLIKK (Ka3eiHOTeH, JaKTOoaJbOyMiH,
JAKTOTNIOOY IiH), MOJIOYHUN LYKOp (J1aKTO3y) 1 HEOpPraHidHI COJIi MOPSAJ] 3 HEBEIMKOI KUIBKICTIO
JCIUTHHY 1 a30TUCTHX PEYOBHH.

IInacTuHYacTH TeN1000MiHHMK — OCHOBHMI amapaT YCTaHOBKM TUIY MacTepH3alliifHoO-
OXOJIO/IKYBAJIbHOI. Y HbOMY B1JI0OYBA€ThCS HarpiBaHHs Ta OXOJOJKEHHS Mojoka. CkiagaeTbes 31
IITAMIOBAHUX TEIUIOOOMIHHMX IUJIACTUH, 3TPYNOBAHMX IO KiJbKa CEKIIH pa3oM 3 IUIUTaMH,
3aKpIIJIEHUMH Ha IITaHTax. Y CeKIii macrepu3anii MOJOKO HarpiBa€ThCsl BOAOKO, 110 MPOXOJIUTH B
OJTHOMY HAmpsMKYy 4epe3 psij HapaleilbHUX KaHaliB, a MOJIOKO, MEPeXOsuu 3 KaHaly B KaHal,
3MIHIOE HampsiM pyxy, 00 3a0e3MeYnTH OJHAKOBMM THCK 1 IIBHUIKICTH 3 000X OOKIB
TEIUIOOOMIHHUX TIACTHH. Y CeKLii peKymepalii rapsye MOJIOKO BiJIJa€ TEIUIO 3yCTPIYHOMY IOTOKY
XOJIOAHOTO MOJIOKA. Y CEeKIlli BOASHOTO OXOJOJ/DKEHHS KUIBKICTh XOJIOJOHOCISI TIEPEBUIIYE
KUTBKICTh MOJIOKA, L0 MPOTIKAE, TOMY YHCIIO KaHATIB JAJIS IPOXOAY Boau y 3...4 pasu Ouiblia, HiX
111 MOJIOKA.
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IlnacTUHYACTi  OXOJIOZKYBA4i MOJIOKA —II€ TPHUCTPOi, SKI BHUKOPHUCTOBYIOTH JJISt
OXOJIOJKEHHSI MOJIOKa y 3aKpUTOMY MoToIll. ExcrutyaTariiss iux TEnI00O0OMiHHUKIB O€3YNMUHHOI Jii
0co0IMBO 3pydHa 3a HASBHOCTI LMPKYJAMIMHOT CHCTEMHM NPOMHMBAHHS MOJIOUHOI JiHIi, IO
JI03BOJIsIE 00XOIUTHCS 03 MIOACHHOTO pO30HMpaHHs 1 YMIIICHHS arnapara.

Ineminni ¢depmu — e mianmpueMcTBa, fAKi 3alMAOTHCS TMOKPAIICHHSIM ICHYIOUHX Ta
BUBEJICHHSIM HOBHX HOpP1J TBApHUH.

ITHeBMOKaMepa — [1€ JIATEKCHUN MINIOK 3 TpyOKamu, BOYJOBaHHWI B MaHKETy, B HBHOTO
HarHITA€ThCS MOBITPS I 3a0€3eUeHHsT HEOOX1THOTO THUCKY.

IloBiTPOOOMiH  TBapUHHHMIIBKOTO MPUMIIICHHS — PO3PAaXyHKOBA  XapaKTEPUCTHKA €
BITHOCHOIO T'OJJMHHOIO BUTPATOIO MPUILIMBHOTO MOBITPS, BiAHECeHO!O 10 100KT Macu TBapuH.

IloBiTpsiHMii HAacoC — KOMIAKTHUN Npuiaja, SIKHH BUKOPUCTOBYIOTH Ul IE€peKauyBaHHS
MOBITPSI.

IMoxaua Hacoca — 00’ €M BOIH, KU TOAAETHCS 32 OJAUHUIIIO Yacy.

IMoas ¢inbrpamii (moJst aepaunii) — JiIsSHKA 3eMIII, Ha TOBEPXHI SKOI PO3MOMIIAIOTH
KaHaJIi3a1iliHi Ta 1HIII CTIYHI BOJY 3 METOIO iX OYMINEHHS; PI3HOBH/I BOAOOYHCHOT CIIOPY/IH.

IIpuB’si3He yTpUMAaHHS — 3aKPIIUIEHHA KOXKHOI TBapUHU 3a BIJNOBIAHUM CKOTOMICIEM
npuB’sizyBaHHAM ((Pikcamiero). Ckoromicue (cTiino) o007agHAHO TOMIBHUICIO, HAITYBAJIKOIO,
3acobaMu Ui BHJIQJICHHSI THOIO, JOTJISIAY 3a TBapuWHaMu 1 AOiHHS (M1 kopiB). Po3paxoBane Ha
1H/MBITyanbHE 00CIIYyTOBYBAaHHS KOYKHOI TBAPUHHU.

I[IpoayKTHBHICTH — BITHOLIIEHHS KOPUCHOI POOOTH 1O BUKOHYBAHOI MAIIMHOIO a0o B
MIPOIIECi, 10 3arajibHOI BUTPAYCHOI eHeprii abo Ternia.

IITaxodadpuku — 11e BeNMKI By3bKOCIEIIaNi30BaHl MiAMPUEMCTBA MPOMHUCIOBOTO THILY,
po3paxoBani Ha yrpuMaHHs Bijx 50 TuC. 10 1 MiIH. Kypeli-Hecydok abo Ha BIATOMIBIIIO Bijg 25 THC.
1o 10 muH. KypuaT-OpoiinepiB Ha PiK.

IMyabBepu3auis (7at. pulvis (pulveris) mui, MOpomoK) — PO3MUICHHS PiJMHA a00 TTOPOIIKY
CTPYMEHEM MOBITPS.

IlyabcaTopu I0LILHUX amapatiB — 11 TPUCTPOi MPU3HAYEH] [T TIEPETBOPEHHS OCTIHHOTO
BaKyyMy, 1110 CTBOPIOETHCS BAKyyMHUM HAacOCOM, y IyJIbCYIOUHA, 3 4aCTOTOIO, 1110 BiIOBIIA€ YaCTOTI
MyJbCalllil JaHOTO THUIY AOUIBHOTO amapaTa. YacoBl mapaMeTpH IyJibcallii BaKyyMy 3alieXaTh Bij
TUIy 1 KOHCTPYKLIl IMyJbcaTopa ¥ 3yMOBJIOIOTH CIIBBIAHOLIEHHS TPUBAJIOCTI TaKTiB JOUIBHUX
amaparis.

ITyabcokosieKTOp — 1€ PUCTPIil, KUl MpaIltoe SIK 1 MHEBMOMEMOPaHHUHN MMy IbcaTop, ajie He
Ma€ MO>KIIMBOCTI PYYHOTO PETYITIOBAHHS YaCTOTH IyJIbCALliH.

P

Paxit (Big rpeu. pdyic — xpebem) — 3aXBOPIOBaHHS IiTeil TPYAHOrO i PaHHBOTO BIKY,
MoJisirae B TMOPYIIEHHI MiHEpaJbHOTO OO0MIHY, Hacammnepen (GocPopHO-KaIbII€EBOTO, IO
INPU3BOJUTH /0 PO3JIaAy IMPaBUIBLHOIO (OPMYBaHHS cKeneTa 1 (YHKIIH BHYTPIIIHIX OpraHiB i
cucteM. Ha paxiT XBOpitOTh JIITH MepeBa)xxHO y Bili BiA 3 Mic 70 1 poky, 4acTo Ha 2-My 1 3HaYHO
piame Ha 3...4-my poui xkutTs. Paxit onucano B cepenuni XVII ct. ['micconom. Ha paxit XBopitoTh
TaKOX 1 TBAPUHHU Y PAaHHbOMY BIIIi.

Peaykrop: —ue 3y0uacti, uepB’suyHi ab0 UYepB’AYHO-IMIIHAPUYHI mepedayi, sKi
PO3MIIIEHHI B OKPEMOMY OPCTKOMY T'€pMETHYHOMY KOPIYCl 1 MpaIio0Th y MacisHIi BaHHI.
PenykTop npu3HadeHHWH I 3HMKEHHS KYTOBOI IIBHUJKOCTI, @ OTXKE IMIJBUIIEHHS KPYTHOTO
MOMEHTY B IIPUBOJIaX BiJl IBUT'YHA JI0 P0O0Y0I MalIWHM (TpaHCTIOpTEepa, KOHBEEpa 1 T. 1H.).

Peayxrop, — camocTiiiHMiA By30J1, SKUI BCTAHOBIIIOIOTH MIX €JI€KTPOJIBUTYHOM 1 MAIIMHOIO.

Pe3epByapu-0xo0/101:KyBadi — IpOrpecBHE 1 MIMPOKO 3aCTOCOBYBAHE OOJaJHAHHS MJIS
OXOJIOJKEHHS 1 30epiraHHs MOJIOKA.

PeoJioriuni BJIACTHMBOCTI — 116 KOMIUIEKCHUN TOKa3HUK, SIKUH OMHCYE CTaH 1 MOBEAIHKY
MacH IiJ] yac 3aMillyBaHHS 1 IPOTATOM BCbOTO TEXHOJIOTIYHOTO MPOLIECY.

PenpoaykTuBHi  QepMu —11e¢  MANPUEMCTBA,  sIKI  3AIACHIOIOTH  PO3MHOMKEHHS
BHCOKOITPOAYKTHUBHOT'O TIOTOIB s JJ1s1 3a0€31€YeHHS HUM TOBapHUX MiANPUEMCTB.
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Penuxurinr (anrn. recycling), (pemukiioBanHs i yTmiaidamisi BinxoxmiB, mepepooka,
00po0JIeHHsI, MepepodIeHHs) — 3IIHCHEHHS OYAb-IKMX TEXHOJOTTYHHMX OIEpalliii, MOB'sI3aHUX 31
3MiHOI (DI3UYHUX, XIMIYHUX 200 Gi0JOTIYHMX BIACTUBOCTEH BiAXOIB, 3 METOO IITOTOBKU iX JIO
€KOJIOTIYHO Oe3meyHoro 30epiraHHs, IepeBe3eHHs, YTWii3amii 4yu BuAaleHHS. [loBTopHe
BUKOPHUCTAHHS 200 MOBEPHEHHS B 00IT BiJIXO/iB BUPOOHUIITBA UM CMITTSI.

PenukmoBanns (peuMKJaiHr 60 anra. Recycling, yrmiizamisi BimxomiB, mepepooka,
00po0JIeHHsI, epepodIeHHsl) — 3/1IHCHEHHS OYIb-IKMX TEXHOJIOTTYHHMX OIepalliii, MoB's3aHux 31
3MiHOIO (I3UYHMX, XIMIYHHX a00 010JIOTTYHHMX BJIACTUBOCTEH BIJIXOJIIB, 3 METOIO IMIJATOTOBKH iX JI0
eKOJIOTiYHO Oe3meyHoro 30epiraHHs, NepeBe3eHHs, yTWiaizauii uu BupaneHHs. lloBropHe
BHKOPHUCTAaHHS a00 TOBEPHEHHS B 00Ir BIIXO/11B BUPOOHUIITBA YU CMITTS.

Penmpkyasiiisi — 1ie pyx rapsiuoi BOAM MO 3aMKHYTOMY TPYOHOMY KiJIBITIO, 3 MOXKIIUBICTIO 11
B1100PY 3 IIOTO KiJIBIIA.

Penupkyasinis (anri. recirculation) — 6araropazoBe moBHe a00 YacTKOBE MOBEPHECHHS
MOTOKY Ta3iB, piAKUX a00 TBEPAMX PEUOBHH Y TEXHOJOTIYHHH NPOIEC 3 METOK PEryJIFOBaHHS
TeMIIepaTypy, KOHIIEHTpAIlil KOMIIOHEHTIB Y CyMillax, 30UIbIIEHHS BUXOAY IUJTbOBOT PEYOBHUHH.

PiBeHb KHCJIOTHOCTI MOJIOKA — 116 OCHOBHMI TIOKa3HHMK JIOTPUMAHHS TITI€HIYHMX BHMOT IIiJ] Yac
JIOTHHS KOPIB 1 30epiraHHs MOJIOKa.

PoGoTo3naTHicTh — cTan BUpOOYy (MamMHM, JAeTali), HpU SKOMY BIiH CIPOMOXKHHIMA
BUKOHYBATH MeBHI QyHKIIT py 30epekeHH] 3HaYeHb MapaMeTpiB B MEXax, 3alaHUX HOPMATHBHOIO
JOKYMEHTAIIIEIO.

PTyTHO-KBapuoBa JiamMIia — ra3opo3psiHa JiaMIia 3 JI0JIaBaHHSM PTYTi 1 MPU3HAYCHA IS
MPONYCKaHHS yIbTpadioieTOBUX MPOMEHIB. 3aCTOCOBYIOTh TaKi JIaMIU JUIs 3HE3apa)KCHHs
MPUMIIICHB, TIPEJMETIB, MPOIYKTIB XapuyBaHH, B METUIIIHI.

C

Camo3sirpiBaHHsl THOI — OJJTHUM 3 HAWIPOCTINIMX Ta €(PEKTUBHUX CIOCOOIB YTHIIi3allil
€KCKPEMEHTIB TBapHH.

CaepajioBuHa — r1M00Ka BUPOOKa y IPYHTI, CTIHKH SIKOi YKpPIIJIEH1 CTaIbHUMH 00CaJHUMHU
Tpybamu, 110 3’€HaH1 MypTaMu.

Cenapauist — 11e TOiJT MOJIOKA Ha CKJIaJ0Bi: Hcuposy (6epuiku) ta 3uexcupeny (6iositiku
a0o0 nepezin v MoI0UHA NAAIMA).

CucreMa BOJONOCTAYAHHS — CYKYIHICTh O0’€lHAaHUX Yy IIOTOKOBI JIiHII MalluH,
oOJlaiHaHHS Ta 1HKEHEPHUX CIOpPY/, MPU3HAYEHUX /IS JOOYBaHHS, epeKadyyBaHHs, MOKPAIICHHS
SKOCTI, 30epiraHHs i moAaBaHHs BOJY BiJl BOJIOJKEPEIT 10 Miclib ii CIIOKMBaHHS.

CipkoBoaenb — 0e30apBHUIl, BKpail OTpyHHUI ra3 13 3amaxoM TyXJHX si€llb. PO3UMHHICTb
H,S y Bomi menmia, Hi>xk NH3; po3unH OKHCIIOETHCS Ha TMOBITPI 3 BHIUICHHSIM CIpKH (B OCan).
CipkoBO/IeHb BHMHUKA€ NEPEBAKHO MpHU OaKTepialbHOMY THUTTI BHCOKOOUIKOBMX NPOAYKTIB
POCIIMHHOTO 1 TBApHMHHOTO TOXO/KEHHs, Hacamrepel] y THoWoBiii wmaci. CipKOBOJEeHb €
HEOE3MEeYHOI0 OTPYTOIO I KPOBOHOCHOI 1 HEPBOBOI CHCTEM, TOMY IO MPH MOTPAIISTHHI B KPOB,
gyepe3 JIETeHI BiH TalbMy€ aKTHUBHICTh (PEPMEHTIB, sSIKi HEOOXITHI A AMXAHHS KIITHH 1 UM
BUKITHKAE MApaidy CHCTEMH JTUXaHHS.

CiTtyactuii QiabTp — IpoTsHA clipaib, HaBUTa 3BepXy Kapkaca (aipyactuii (igbTp) 3
ObiIbTpyBasIbHOT  CITKM. Takuili QUIBTP 3aCTOCOBYIOTH, SKIIO Y BOJOHOCHOMY IIapi €
CepeHbO3EPHUCTHUH MICOK.

CxpeOkoBHUil KOHBeEP — MPUCTPIN 711 TOPU3OHTAILHOTO a00 MOXWIOrO TPaHCIIOPTYBAHHS
Masi0a0pa3MBHUX HACUIIHUX BAaHTAXIB, y SKOMY IEpPEeMILlICHHS MaTepialy 3IIHCHIOETbCA TI0
HEPYXOMOMY JKOJIOOY — PHIITaKy 3a JOMOMOTOI CKpeOKiB, 3aKpIIJIEHUX HA OJHOMY UM KUIHKOX
TATOBUX JIAHLIIOTaX 3 TIEBHUM KPOKOM 1 3aHYpEHHX Y IIap HACUITHOTO BaHTaXYy.

CkpeOKkoBHii TpaHCHOPTEP — TPAHCIIOPTEP, SKUH CKIANAETHCS 3 MPUBOIHOI 1 HATSDKHOL
CeKIIil, MK IKUMH PO3TaIIOBaHI MPOMIXKHI MPsIMi 1 BUTHYTI CEKLii, BCEPEIHHI SIKUX PO3TAIIOBAHHI
pyxomui JaHIor 31 ckpebkamu. i yac mycKy mpHUBOIHOT CTaHIIIT MPOAYKT, IO TPAHCIOPTYETHCH,
MEPEMIIIAETHCS 3 OTHOTO KIHI[S KOHBE€Epa (TpaHCIOpTEpa) Ha MPOTHIICKHUHN KiHEIb 332 JOITOMOT0I0
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pPYXOMOro JaHIora 3i ckpeOkamHu. 3acTOCOBYIOTH Ui TPAHCIOPTYBAaHHS APiIOHOIIMATKOBHX 1
CUITyYHX MaTepiaiB.

Ckpedok TpaHcHopTepa — OlOpHA KOHCTPYKLIs, MpH3HAYeHa A YTPUMAaHHS BCHOTO
IIPUCTPOIO MONEPEK CTPIYKH KOHBEEPA.

Ckpenep — caMoXijgHa 3eMJICPHHHO-TPAHCIIOPTHA MAalIWHA MMKIIYHOI Aii 3 IiIHOMHO-
IIOBOPOTHHUM KOBILIEM, IIPU3HAUEHA [yl YepIaHHs, IEPEMIILIEHHs 1 BUBAHTAKEHHSI IPYHTY.

Ckpenepni ycranoBgku YC-15, YC-®@-170, YC-250 — npusHadeHi AJisi BUAAJICHHS THOIO
BEJIMKOI poratroi XymoOW i3 TBapHUHHHUILKHX MPUMIIIEHb MPH OOKCOBOMY 1 KOMOIOOKCOBOMY
yrpumanHi TBapuH. [llupuna 30au Buganenss Big 1,8 10 3,0 M. YcraHoBku yHi(ikoBaHi.

CoJ1bB0J1i3 — peaxiliss OOMIHHOTO PO3KJIaay MK PO3UMHEHOIO PEYOBHHOIO i PO3UMHHUKOM.

CopoOuis (Bix gar. SOrbeo — mornuHar) — 3aXOIUIEHHS Ta3y abo mapu TBEPAUM TiioM abo
pinunoro. Tino, M0 MOTNIMHAE HA3WBAIOTH COPOEHTOM, a PEYOBHMHA, KOTPA MOTJIMHAETHCS HUM —
copbaTom (abo COpOTHBOM).

CnajioBaHHsl THOI — IIeil 3axif 0OOB’SI3KOBHMIA IiJ 4ac OTPHUMAHHS THOKO BiJ TBapuH,
XBOpUX cuOipKoro, eM(dizeMaTo3HMM KapOYHKYJIOM Ta IHIIMMH OCOOIMBO HeOe3MeYHuMU
xBopoOamu. [[isi ciayfoBaHHS THOKO PHIOTH TpaHIiero rimmbuHoro 10 1 M. Ha Bucoti 50 cm Bix aHa
BIIONIEPEK TpaHIlel BKJIaJaloTh MeTanesl Opycu. [1ig HUMM MOMIlat0Th TOPIOYMIA MaTepial, a 3ropu
THI, TEepeMillaHuil 3 CyXHM CMITTSAM JUIsl Kpamoro 3aropstHHA. Ha geskux  3ami3HHYHHX
JE3MPOMUBOYHHUX CTAHIIISIX 00JIaIHAHI CIIeIiaIbHI eyl JAJIs CIIaIFOBaHHS THOO.

CnipanbHi 0X0J101KyBa4i MOJIOKa — Il MPHUCTPOI, SIKi MOPIBHIHO i3 3aHYPIOBAIBHUMH,
3pOLIYBaIbHUMH, TPYOUaCTUMM Ta IHIIMMH MalOTh TaKi IepeBaru: € MOBHICTIO MPOTHUTEUYIHHUMUY;
MalOTh MWK TiAPABIIYHUI OMip; KOMIAKTHI; MOCTIHHUIA NONEPEYHUN TEPETUH KaHaly Ha BCIH
JIOBXHHI. Y JIHIT OXOJIOKEHHS MOJIOKA iX BUKOPUCTOBYIOTh Ha EPIIOMY CTYIEH1 OXOIOIKEHHS.

CTaHkH — 11e OCHOBHE OOJIaJIHAHHS ISl yTPUMaHHs CBUHEH, 30ipHO-p030ipHa KOHCTPYKIIis,
BUI'OTOBJIEHA 3 TPYyO Ta JUCTOBOrO MaTepiajy 3 HUHKOBUM MOKPUTTAM, 00JaJHaHA IOJIBHULIAMU,
HalyBaJIKaMHU 1 CHCTEMOIO TPUOHPAHHSI THOXO.

Crepeorun noiHHA. CTBOPIOIOTH HOro Ha OCHOBI (Di310JIOTIYHUX OCOOJIMBOCTEH TBapuH,
3aKOHOMIPHOCTEH MpOAYKYBaHHS MOJIOKa B OpraHi3mi i MOJIOKOBi/iadi. 30BHIIIHI ()aKTOPU MaroTh
MOOLTI3yBaTH OpraHi3M TBapWH Ha MOBHOL[IHHE MPOTIKaHHS ()i310J0TIYHUX MPOLECIB, TIOB’SI3aHUX 3
MOJIOKOBIJ[Ia4€t0, 1 MaKCUMaJIbHO BIIBEPHYTH YBary TBapHH BiJ IHIIUX MPOIECIB HAa 4Yac JOTHHA
(HEZOLUIBHO 3Tr0JI0BYBaTH TBapHHAM KOHIIEHTPOBAaH1 KOPMH i/l Yac JIOTHHS, 00 CIIO)KMBaHHIM KOPMY
1 i0T0 TpaBJIEHHSM CIOBUIBHIOETHCS MPOLIEC MOJIOKOBI1aui).

Crepuiizanisi MoJ0Ka — TerioBa 00poOKa, sIKy BUKOPUCTOBYIOTbH JIJIsl 3HUIICHHSI 3BUYAHO1
MiKpo(dIOpH MOJIOKA 1 TEPMOCTIHKUX OaKTepil, sKi MpH MacTepu3allii He TUHYTh.

Crepuaizanisi Mojoka — 11e HarpiBaHHs ioro Buile +100 °C 3 HaCTyTHUM BUTPUMYBaHHSIM.
BukopucToByroTh ii A5 3HUILEHHS 3BUYaiHOI MIKpO(]IOpH MOJIOKa 1 TEPMOCTIHKUX OakTepi, sKi
Ipu nacrepusallii He TMHYTh. Lle mpoaoBxkye TepMiH 30epiraHHd MOJIOKA HaBITh NMPU KIMHATHIN
temneparypi. [IpoBoasaTs ii y crepuiizaTopax MOTOKOBOI [ii, MONEpeIHbO MiJaBIIN MacTepu3arii
y TpyO4acTux mactepuzaTopax. MoJIoko HarpiBaroTh rapsuoro Bojaoro g0 +100...108 °C, a moTim
napoto 10 +118...120 °C i ButpumytoTs npu wiii Temneparypi 20 xB. [lotiM y Tomy  arperari
Horo oxosoKytoTh 10 +18...20 °C.

Criiiia — 1le OCHOBHE 00ONaJHAHHA B KOpiBHUKax jns yrpumanns BPX. Ix tun sanexuts
BiJl CIOCOOY YTPUMAaHHSI TBAPHUH.

Criiis1o — BiArOpo/pKeHe Miclie JUTsl OTHOTO KOHS B cTaifHi a00 o/iHi€] KOPOBU B KOPIBHUKY.

Crpec abo 3arajabHMii ajanTUBHUI CMHAPOM (BiX aHri. Stress — Hampyra) — 1€ CTaH B
SKOMY ONUHSETHCA OpPraHi3M IMijJ BIUIMBOM pPi3HHUX (DaKTOpPIB HABKOJIMIIHBOIO CEPEJOBHUINA, a
(dakTopu, 34aTHI BUKJIMKATH OAHOPIIHI BIANOBIIHI peakilii opraHiaMy, Ha3uBalTh cTpecopoM (abo
crpec-hakropamu). BBiB moHATTS «cTpec» KaHaacbkuili BueHuil I'. Cenbe y 1936 p. Crpec-
(dakTopoM MOKHa Ha3BaTH OyAb-sIKUI HE3BMYHUI ab0 HAAMIpHUN ISl OKPEMO B3SITOi TBAPUHU
BIUITMB YMHHMKIB HaBKOJHIIHBOTO CEPEIOBHUINA, a CTaH, Y SKOMY IepedyBae ii opraHizm mix vac i
TiCIIs B3aEMOJIIT 13 3a3HAaYCHUMH (haKTOpaMH, — CTPECOM.
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http://uk.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
http://uk.wikipedia.org/w/index.php?title=%D0%A1%D0%BE%D1%80%D0%B1%D0%B5%D0%BD%D1%82&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%A1%D0%BE%D1%80%D0%B1%D0%B0%D1%82&action=edit&redlink=1

Crpykrypa ctaga BPX — 11e BiICOTKOBE CIiBBIJHOIICHHS CTaTEBUX 1 BIKOBUX I'PYN TBAPHH
y rocmoaapcTBi un Ha (depmi. Bim cTpykTypu 3anexarh TEMMH BIATBOPEHHS TOTOJIB'S, 0OCAT
BUPOOHMIITBA MOJIOKAa 1 M’sca. BUPI3HAIOTH rpynu: OMKHU-TUTIAHUKHA, KOPOBH, HETENi, TEIHYKU
crapme 1 poky, Teaudku 10 1 poky, Omuku crapmie 1 poky i Omuku 10 1 poky (peMOHTHUU
MOJIOJTHSK). Yci BIKOBI TPYIU TBapHH € JIHMILIE y TOCHOJAPCTBAaX 13 3aKIHYCHUM LIUKIOM O0OPOTY
craga. CTpyKTypa cTajia 3ajJeKUTh BiJl TPUBAJIOCTI BUKOPUCTaHHA KOpPIB y cTajal. YuM KOpOTLIMHA
el TepMiH 1 OLIBIINI BiICOTOK BUOpaKyBaHUX KOpiB, TO OlIbIe HEOOXiMHO 3aJUIIATH PEMOHTHHX
TEIMYOK. 3arajoM Yy TocmojapctBax BHuOpakoByBaHHS JjopiBHIOE 10...15%; y TOBapHUX
rocrofapcTBax — 25 i 6inbiie. B mioMy y rocnogapcTBax CTpyKTypa CTajia 3aJIeXKHUTh BiJl TEPMiHIB
peanizaiii MoJoaHAKY. UM paHile peanizyeTbcss MOJOIHSIK, TUM O1JIbIIIe KOIITIB Mae OyTH y cTai
kopiB. CTpyKTypa IUIEMIHHOTO CTaja MOJIOYHOTO HaIpsaMy: OUKHU-TUTIAHUKY — 2...3 %, KOpOBH —
50...52 %, neremi — 15...18 %, tenuuku crapme 1 poky — 18...20 %, Tenuuku g0 1 poky —
20...25 %. Ilpu posmupeHoMYy BIiATBOpEHHI CTaga CTPYKTypa MOTO 3MIHIOETBCS 3a PaxyHOK
301IbILICHHS YaCTKU MOJIOJIHAKY BCiX BIKOBHUX TpyH. Y M'ICHOMY CKOTapCTBI 3HaYHY YaCTUHY CTaJa
CTaHOBHUTH PEMOHTHHI MOJIOJHSK, TOTOBHI /10 BUPOLTYBaHHS Ha M sico. [IuToma Bara kopiB y crai
nopiBHioe 35...40 %, sniBok — 20 % npu BupolyBaHHI MOJIOAHSKY 10 15...18 Mmic.; AKImo * 10
POKy, TO TuTOMa Bara kopiB nopiBHioe 40...50 %.

CyuyacHa TBapUHHUIBKA pepMa — 1€ CKJIaJHUI BUPOOHUYMI KOMIUIEKC, BiJ] IPaBUIILHOTO
TUTAHYBAaHHS ¥ OpraHi3alii sSIKOro 3HaYHO 3aJIeKUTh €KOHOMIYHICTh OYIIBHHITBA Ta EKCIUTyaTallii,
co0iBapTICTh TBAPUHHUIIBKOT MPOITYKIIii.

Cywinns (anri. drying) — BugaieHHs piuHU (BOJIOTH) 3 TBEPAUX, PIAKHX 1 Ta30MOAi0HUX
MaTepianiB (IpoAyKTiB, mpemnapari). Haltuacrime piinHOIO, 1110 BUAANSETHCS € BOJIOra abo JETKi
opraniudi po3unHHHKH. CyIIiHHSAM HAJal0Th MaTepialaM NEBHHX BIIACTUBOCTEH, y OaraTthox
BUIIaJKax 3a0€3MeUyIOTh X TpUBase 30epiraHHs, BUKIIIOUAIOTh HEOOX1IHICTh MepeBe3eHHs OanacTy.
Yacro CymnIiHHS € OCTaHHIM €TaroM y MPoIeci BAPOOHMIITBA, IO OE3MTOCEPETHBO MEPEAYE MPOIAKY
a0o0 ymakyBaHHIO NpoAyKiii. CyIIiHHS CYyIpOBOKYETbCS Maco- 1 TEIUIO0OOMIHOM MK CYIIMJIBHUM
areHToM (MOBITPSIM, TONKOBUMH I'a3aMH TOLIO) 1 BOJIOTor0 MaTepiany. CyHIiHHS — OJIMH 3 OCHOBHHX
TEXHOJIOTIYHUX TMPOLIECIB, 110 3HANIIIOB 3aCTOCYBAaHHS Y XIMIYHIH, XapuoBiii, 1epeBo0OpPOOHiii Ta iH.
rajry3six MpoOMHCIOBOCTI, OYAIBHUITBI, CLIIbCBKOMY IOCIIOAapCTBI.

CywiHHA NpUPOHe — CYIIIHHS Ha BIAKPUTOMY ITOBITPI B yMOBaX MPUPOJAHOTO OCBITIICHHS,
0e3 BIUIMBY JIOAMHM Ha (PakTOpH, IO IHTEHCU(IKYIOTH Ipolec (TemrepaTypud MPOIYKTY 1
CYIIMJIBHOTO areHTa — MOBITPs, BOJIOTOCTI TOIIO). BUKOPUCTOBYIOTH Ul CYIIIHHA IUIOAIB, ST1J,
rpu0iB B perioHax 3 BiIMOBIAHUMH KIIIMAaTUYHUMH YMOBAaMH.

CoinkTep — KIaNmaHHUM OPUCTPINA, MO PETYNIOE Mepexii BMICTYy 3 OJHOrO0 OpraHy
Oprasizmy B IHIIUH (200 3 OAHI€T YaCTUHU TPYOUACTOrO OpraHy B 1HIILY).

T

TakT — nepiosl 4yacy, HNpOTATOM SIKOTO Jis JIOUIBHOTO amapara Ha TBapuHY (i3i00TidyHO
HE3MiHHa.

TBapunHuubKa ¢epMa; — TIAPO3ILT CLTBCHKOTOCTIOAAPCHKOTO MANIPUEMCTBA 3 BIATOAIBII
Ta YTPUMaHHSI CIIbCBKOTOCTIOJAPCHKUX TBAPHH.

TBapunHuubka ¢pepma; — 11e BUpOOHNYA TUISHKA MiJIPUEMCTBA CITBCHKOTOCIIOIAPCHKOTO
TUITY 3 KOMILUIEKCOM OyjiBesb, CHOpPY Ta 3aco0iB MexaHi3alii, MpU3HAaYeHUX AJI1 yTPUMaHHS H
00CITyroByBaHHS TBapHH.

TBapUHHMUBKUH  KOMIUIEKC — CITBCHKOTOCTIOIAPChKE ~ BUPOOHHWYE  MIAMPHEMCTBO,
NpU3HAYeHE JUIi PIBHOMIPHOTO IUJIOPIYHOTO BHUPOOHUIITBA BHMCOKOSKICHOT TBapHHHMIIBKOT
MPOMAYKIli Ha OCHOBI 3aCTOCYBaHHS IPOMHC-JIOBOi TEXHOJIOTil, HAyKOBOi oOpraHizailli mpar,
BHCOKOTO DIBHSI KOHIIEHTpallii i cremianizamii BUpOOHHUIITBA Ha 0a31 KOMIUIEKCHOI MexaHi3allii,
enexTpudikallii, aBToMaTH3aIll1, TOTOKOBO1 OpraHi3ailii TEXHOJIOTIYHUX MPOIIECIB.

TenuioreHepaTop — IpOMHCIOBUN HarpiBad MOBITPs, €KOHOMHAa CHCTeMa MiAirpiBy i
e(eKTUBHOI BEHTWJIALIIT MPOTATOM YChOTO POKY, HEOOXITHUHN JUIsI KPUTHYHOI 1T0/1adl Teria.
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http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%A0%D1%96%D0%B4%D0%B8%D0%BD%D0%B0
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http://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D0%BE%D0%B3%D0%B0
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http://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D0%BE%D0%BE%D0%B1%D0%BC%D1%96%D0%BD
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BE%D0%B1%D0%BC%D1%96%D0%BD
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81
https://uk.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD_(%D0%B0%D0%BD%D0%B0%D1%82%D0%BE%D0%BC%D1%96%D1%8F)
https://uk.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D0%B7%D0%BC

TenuioreHepaTopu — 11e 00irpiBayi MoBITPs, 10 MAIOTh AyXKe BUCOKY TEIIOBY MOTY>KHICTh
1 IpU3HAYeH1 IS MATPUMAHHS MIKPOKJIIMATy B MPUMIIIEHHSIX BEJIMKOTO 00’ €MY 1 TIJIOIIII.

TenyIonpoayKTUBHICTb — KIJIBKICTh ~ TEIJIOTH, TE€pelaHe HarpiBae€ThCs MOBITPIO, IO
MIPOXOIUTH Yepe3 MOBITPOHArPiBay B OJIMHULIIO Yacy.

TenaonpoayKTUBHICTh — 1€ KUIBKICTh CIOXHUTOI €HEPTii B pekuMi OOIrpiBY, MOTYKHICTh
MIPY MaKCUMaJIbHOMY HaBaHTa)KE€HH1 (KOJIM 32 BIKHOM MaKCHMajbHa MiHYCOBa TEMIIEPaTypa).

TepMOKOHTAKTHUH JaTYMK TeMIepPATYpPU — € CICKTPUYHUM TEPMOMETPOM IS
BHMIPIOBAaHHSI TEMIIEPATYPH IMMOBEPXHI TBEPIAUX TiT .

Turpant (T) — po3unH peareHTy, MOJIsIpHA KOHIICHTpPALlis €KBIBAJIEHTY SKOI'O BCTaHOBJICHA
3 BEJIMKOI TOYHICTIO, HA3WBAIOTh POOOYMM PO3YMHOM (CTAaHAAPTHUM PO3YHMHOM). AHamT (A)
(mpo6a) — po34MH B SKOMY BHU3HAYaIOTh KOHIIEHTpaIlito pedoBuHu. [Iporec nomaBanHs poOodoro
PO3YMHY 10 PO3UMHY BHU3HAUYBAaHOI PEYOBMHH HA3UBAIOTH MUMPYEAHHAM. TUTPYIOTH IO TOTO
MOMEHTY, MOKU OyJe JOCSATHYTa TOYKa €KBIBAJICHTHOCTI (KiHelb peakiii). TouKy eKBiBaJeHTHOCTI
3BHYaifHO BCTAHOBJIIOIOThH, BBOJASYU B PO3YUH BIAMOBITHUHN 1HAUKATOP.

Turpumerpuunuii ananiz (turpyBanusi) (auru. titrimetric analysis, analysis by
titration; mim.Massanalyse f, Titration f, Titrimetrie f) — cykymHicTs METOIB KiJIbKICHOTO aHAJIi3y B
aHAMITHYHIN 1 PapMaleBTUYHIN XiMii, TPYHTYIOTBCSI HA BUMIPIOBAaHHI 00’€MYy PO3YHHY PEaKTHBY
BiJIOMOi KOHIIEHTpAIlii, III0 BUTPAYa€ThCs ISl PEakKilii 3 BU3HAUyBAaHOIO PEUOBUHOIO.

TuTpyBaHHSl — IpOIlEC BU3HAYEHHS THUTPY JAOCHIIKYBaHOI pEYOBUHH. THTpyBaHHS
BUPOOJISIOTH Y OIOpEeTKax, 3alI0OBHEHUX TUTPAHTOM JI0 HYJIbOBOI BiAMITKU. TUTpYyBaTH, MOYUHAIOYU
BiJl IHIIMX BiJIMITOK, HE PEKOMEHIYEThCS, OCKUTBKHU IIKaJIa OIOPETKH MOKE OYTH HEPIBHOMIPHOIO.
3amoBHEHHs OHOPETOK poOOYMM PO3UYMHOM BHUPOOJSIOTH uepe3 JiKKy abo 3a JI0MOMOTOIO
CTelialbHUX TPUCTOCYBaHb, SKIIO OIOpeTKa HamiBaBTOMAaTW4HA. KiHIEBY TOYKY THUTpPYBAaHHS
(TOuka eKBIBaJCHTHOCTI) 3a3BMYail 3HAXOIATh 3a JOMOMOIOK) BIAMOBIIHOTO I1HIAMKATOPA.
Po3pi3HAIOTH THIM TUTPYBaHHS: MpsSME, 3BOPOTHE TUTPYBAHHS 1 TUTpYBaHHs 3actymHuka. [1ig yac
NPAMO20 MUMmMpPY6aHHa J1O0 PO3UYMHY BH3HAYYBaHOI pEUOBMHU (aJlikBOTe ab0O HaBIIIyBaHHS,
TUTPYIOUOTO PO3YMHY) 0JIal0Th HEBEIMKUMH MOPILISAM PO3YMH TUTpAHT (poboumii po3umH). Ilin
4ac 360pOMHO20 MUMPYEAHHA 1O PO3UUHY BU3HAUYBAHOI PEYOBMHH JIOJIAIOTh CIIOYATKy SBHUN
HAJJIMIIOK CIIELIaJIbHOTO PEareHTy 1 MOTIM TUTPYIOTh HOro 3ajIMIIOK, 10 HE BCTYNHB B PEaKIIio.
ITix yac mumpyeanna 3aminnuka 10 PO3YMHY BU3HAYYBAHOI PEUOBUHM JI0/1al0Th CIIOYATKY SIBHUN
HAJJIMIIOK CTIELIaJIbHOTO PEareHTy 1 MOTIM TUTPYIOTh OJUH 3 IPOAYKTIB peakiiii Mi>K aHaJI130BaHOIO
PEUOBHMHOIO 1 IOJJAHUM PEAreHTOM.

ToBapui ¢epmu —1ue mniAnpueMcTBa MNpPU3HAYEHI IS BUPOOHMIITBA  HPOAYKIIL
TBApUHHUIITBA, 3 METOI0 3a0€3MeUeHHs] HACENEeHHS MPOAYKTaMH XapyyBaHHS, a MPOMHUCIOBICTh —
CHPOBHHOIO.

Top¢ — opraniuda nopoja, sika CKIAAAETHCS 3 POCIMHHUX 3ATHINKIB, 3MIHEHUX B MPOIEC]
0O0JIOTHOTO TPYHTOYTBOPEHHS Ta MOXOBAaHHS LIMX 3aJUIIKIB IM1J] iX HAPOCTAIOUOIO TOBILEIO B YMOBaX
anaepooio3ucy.

Tpancnoprep ckpedkoBMii — TpaHCTIOPTEP, SKUHM CKIAJa€ThCs 3 MPUBOAHOI 1 HATSKHOI
CeKI1i, MK SKUMH PO3TaIlIOBaHI MPOMDKHI IIPsIMI 1 BUTHYTI CEKIIii, BCEpEeIUH] IKUX pO3TalllOBaHUI
pyxomuil saHiior 3i ckpeOkamu. Ilig wdac 3amycky MNpHBOAHOI CTaHLii NPOIYKT, MIO
TPAHCIOPTYETHCSI, MEPEMIIIAETHCS 3 OAHOIO KIHIISI KOHBeepa (TpaHCHoOpTepa) HAa MPOTUIICKHUN
KiHelb 3a JONOMOIOI0 PYyXOMOTO JIAHIOTa 31 CKpeOKaMu. 3aCTOCOBYIOTh JJISI TPAHCIIOPTYBAHHS
JIpiOHOMMATKOBHX 1 CUITyYHX MaTepiaiiB.

Tpanumes — nonsoBa ¢opTtudikamiifHa crnopyna: BY3bKHH, TOBrui 1 TIUOOKHHA piB 3
JIBOCTOPOHHIM 200 0JJTHOOIYHUM OpYyCTBEPOM.

TpyOuacTuii KoJ0A5I3b  (CBEpAJIOBHHA, KOJIOHKA) — iHDKCHEpHA CHOpylHa, IO €
BEPTUKAIBHOIO BHUPOOKOIO 3 HEBEIMKHUM PO3MIPOM IMOMEPEUYHOTO MEPETUHY KPYIIoi GopMHu, IO
IpU3HAaYeHa i 3a00py MiA3EMHUX BOJ, PO3TALIOBAaHMX Ha pi3HiA rimbuHi. CKiIanoBi 4aCcTHHU
TpyOUYACTOTO KOJOAS3s: KOJIOHA 00CcaiHUX TPYO, (DUIBTP, BIACTIMHHUK, TUPIIO, OTOJIOBOK, IIaxTa (s
YCTaHOBKH apMaTypH).
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http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
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https://uk.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D1%82%D0%B8%D1%84%D1%96%D0%BA%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D1%96_%D1%81%D0%BF%D0%BE%D1%80%D1%83%D0%B4%D0%B8
https://uk.wikipedia.org/wiki/%D0%A0%D1%96%D0%B2_(%D0%BE%D0%B1%D0%BE%D1%80%D0%BE%D0%BD%D0%BD%D0%B0_%D1%81%D0%BF%D0%BE%D1%80%D1%83%D0%B4%D0%B0)
https://uk.wikipedia.org/wiki/%D0%91%D1%80%D1%83%D1%81%D1%82%D0%B2%D0%B5%D1%80
http://uk.wikipedia.org/w/index.php?title=%D0%86%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BD%D0%B0_%D1%81%D0%BF%D0%BE%D1%80%D1%83%D0%B4%D0%B0&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%9A%D1%80%D1%83%D0%B3
http://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B4%D0%B7%D0%B5%D0%BC%D0%BD%D1%96_%D0%B2%D0%BE%D0%B4%D0%B8
http://uk.wikipedia.org/wiki/%D0%93%D0%BB%D0%B8%D0%B1%D0%B8%D0%BD%D0%B0_%D1%80%D0%BE%D0%B7%D1%80%D0%BE%D0%B1%D0%BA%D0%B8_%D1%80%D0%BE%D0%B4%D0%BE%D0%B2%D0%B8%D1%89%D0%B0
http://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%BB%D1%8C%D1%82%D1%80

Yy

YabTpa3BykoBa 00podka MoJ10Ka — 11e JoOpe HaIaropKeHa TEXHOJIOTIS JIJIs TIOJIMIIEHHS
rOMOTEHI3aIlil Ta OpPOAIHHS MOJIOKA ITiJ] 9ac BUPOOHUIITBA CHUPY.

Yabtpadioserope BunpominoBanus (Bix mar. Ultra — «3a mexamu»), ckopodero Yd-
BUNIPOMiHIOBaHHSI a00 yJabTpadiosieT —1ie¢ HEBUIUME OKOM JIIOJUHH EJICKTPOMArHiTHE
BUIPOMIHIOBAHHS, M0 3aiiMae CHEKTpajdbHy o00JacTh MK BHIUMHUM 1 PEHTICHIBCHKUM
BUIIPOMIHIOBAaHHSIMU B MEKaX JIOBXKUH XBUITh 400 .

0]

DeHogdraliein — pudeHUIMETAaHOBH OapBHUK, KHCIOTHO-OCHOBHUW IHIMKATOp, IO
3MiHIO€ 3a0apBiieHHs Bijx 6e30apBHOro (mpu PH < 8,2) 1o uepBoHO-(i0JIETOBOTO, «KMAIMHOBOTOY (B
7y31); ajie B KOHIICHTPOBAHOMY Jy31 — 3HOBY Oe30apBHUiA. B KOHIIEHTpOBaHI# Cyab(daTHIN KUCIOTI
YTBOPIOE OPAHKEBUI KaTiOH.

depMeHTalliiiHa KaMepa (OiopeakTop) — I1e TEPMETHUYHUN TEIUIO130IbOBAaHUHN pe3epByap,
OCHAIEHUH o0O0NajHaHHAM Ui TIOJAaBaHHSA CBDKOI TMOpLIi CHPOBHHHU, BiABEIACHHA Oioraszy i
OlomiaMy Ta MEeXaHi3MaMM AJIs MiITPUMYBaHHS OAHOPITHOCTI MaTepiany B KaMmepi (IpUCTpiit Juis
MepeMilyBaHHS MacH Ta PO30MBaHHS IUTIBKH), a TaKOXX CHUCTEMH, IO 3JIMCHIOE MiIirpiBaHHS T
HiATPUMAHHS ONTUMAJIbHOI TEMIIEPATYpH.

®epmeHTalis (30poIKYBaHHA) — IIc  aHAEepOOHWI MeTabOJNIYHUI po3ma; MOJIEKYI
(Hampuknaa, IyKpo3u abo TIIOKO3M) 32 JOMOMOIOI MIKPOOPraHi3MiB 3 OTPUMAHHSAM TaKHX
MPOAYKTIB SIK €TaHOJ, BYIJIEKHCIHMHA Ta3, MOJOYHA KHCIIOTA, OLTOBAa KHUCIOTA, E€TWJIEH TOIIO.
BponiHHs 4acTO BUKOPHUCTOBYIOTH JIi NMPUTOTYBAaHHSA a00 30€peKeHHs MPOIYKTIB XapuyyBaHHS.
Yacrime, KaXy4u Mpo OpoJiHHS, MAalOTh Ha yBa3i MEPETBOPEHHS ILYKPY Ha CIUPT 3a JIOTIOMOTOI0
JPLKIDKIB, alle, HAPUKIIAJ, IPU BUPOOHUIITBI HOTYPTIB BUKOPUCTOBYIOTH OPOJIIHHS 32 IOOMOTOIO
1HIIMX OaKTepii.

®inprpanin (anra. filtration, wim. Filtration f, Filtern n, Filterung f, Filtrierung
f) — mporiec MPOXO/HKEHHsI PO3YMHY YM CYCIICH3Il 4Yepe3 MOPHUCTY Meperopoaky (MemOpaHy) 3a
PI3HUIICIO TiAPOCTATMYHOTO THUCKY 3 000X OOKIB MeMOpaHH, NPUYOMY PO3Mip MpOodiIbTPOBAHUX
4acTO4YOK OOMEXKyeTbcs JiaMeTpoM mop. BigOyBaeTbcs mia Ji€r0 30BHIMIHIX CHJI Ta KaNUIPHUX
UL (ocMoCy). Y TIpHUYIM Haylli po3MIsIaloTh (QUIBTPALi0 B TIPCHKUX MOpoJax, (uIbTpaLito
MiJ3EMHUX BOJ TOIIO. Y 30araueHHi KOPHCHUX KOMAJIMH — CIOCI0O 3HEBOJHEHHS KOPHUCHUX
KonasuH. 311HCHIOETbCA Y (UIbTpIpecax, BakyyM-(pibTpax.

®dinbTpanis MoOJIOKa —IIe TPOIeC, SIKUW 3IHCHIOITh Oe3mocepeHh0 Ha JOLTBHHUX
YCTaHOBKaX, BUKOPUCTOBYIOUM YHidikoBaHuil ¢uibTp Tumy AJIH, skuil BCTAaHOBIIOIOTH Yy JIiHIT
MoJsiokorpoBoay. DunbTpaliisi He 3a0e3reuye MOBHOTO OYMINEHHS, TOMY IO MPU MPOXOKEHHI
MOJIOKa uepe3 (UIBTp Ha HbOMY 3aMIIAIOTBCS B OCHOBHOMY BeNMKi (moHax 60MKM) 4YacTKu
MEXaHIYHUX 3a0pyIHEHb.

@iibTpYBaHHA — Omepalliss 3HEBOJHEHHS JpIOHO3EPHUCTUX MyNbI, 10 OazyeTbcs Ha
MPUMYCOBOMY BHIIIEHHI 3 HHX BOAM Yepe3 MOPHCTY Neperopoiaky. TBepal YacTHHKH, MIO0
3aTPUMYIOThCS TIEPErOpPOJIKOI0, HA3WBAIOTh KEKOM, a0 ocajoM, a Boja, L0 MpoHIIa yepes
neperoposiky, — ¢uibTpaToM. SK (QUIBTPYIOUl MEPETOPOAKH BHUKOPHUCTOBYIOTH Pi3HI CHeEIlialibHI
TKaHWHU: 0aBOBHsIHI, BOBHSIHI, KAIIPOHOBI, HEHJIOHOBI Ta 1HIII, a TAKOK METAJIEB1 CITKU 3 OTBOPAMU
0,15...0,25 mm. @inpTpamis — 1e Apyra crajis 3HeBogHeHHA. [lix dac ¢inbTpaiii 3HEBOIHEHHS
TBepnoi (a3u 1 BuAameHHA (iIbTpaTy 3/1HCHIOETHCS CTBOPEHHSAM Iepenajgy THCKY 3 000X OOKiB
GUIBTPYIOUOi MOBEPXHI. 3aJ€KHO BiJ CIOCOOY CTBOPEHHS IMEpenaay TUCKY PO3PI3HSAIOTh BaKyyM-
¢binbeTpH 1 dinbTp-nipecu. 3anexHo BiJ GopMHu (iIbTPYIOUYOi MOBEPXHI BaKyyM-(UIBTPH HOJIUIAIOTH
Ha O6apabaHHI1 (3 30BHILIHBOIO 1 BHYTPIIIHBOIO (1IBTPYIOUOIO TOBEPXHEO), TUCKOBI 1 CTPIUKOBI.

@inbTpyoua neHTpudyra — IUIHAPUYHA TeppopoBaHa (iIbTpyBajJbHa MOBEPXHS, sSKa
MIPUBONUTHCS EIEKTPOIPHUBOIOM B 0OEPTOBHI PyX HABKOJIO TOPH30HTAIBHOI OCi

®aoranis (Big ¢p. Flottation) — crioci6 po3mineHHs cyminield TBepauX IpiOHUX YaCTHHOK,
10 HAJIeXKATh PI3HUM PEYOBHHAM, a TaKOX BUIUJICHHS Kparelb TUCIEPCHOI ¢a3u 3 eMyJbCiid, 1Mo
IPYHTYETBCSL Ha 1X pi3HIA 3MOYYBAHOCTI 1 3JaTHOCTI HAKONMUYYBATHCS HAa MOBEPXHI po3ainy ¢as.
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®rnorariss MOXJIMBA TIIBKH IPU HEMOBHOMY 3MOYYBAaHHI MOBEPXHI YACTHUHOK, IO BUIUIAIOTHCS
pianHOM0. 3a3BHWYail e JOCATAETHCS IUISIXOM JIOJaBaHHS HEBEIMKUX KUTBKOCTEH CIIEI[iaIbHUX
peuoBHH — (oTopeareHTiB. [IpoaykTu (roranii: miHHKN TPOIYKT i KAMEPHUHN MPOTYKT.

®ochopuaoBanus — nporec npuenHaHis ¢ocdarnoi rpynu (PO4) no sxoro-HeOyanb
cyocTpary. Y KMBUX KITHHaX (GochHOpHIIOBaHHS HAA3BUYAMHO BAXKIUBE ISl Mepediry HU3KU
MIPOIIECIB.

@pakuioHyBaHHA — I'PAJIIEHTHE PO3UICHHS CyMilIl pedoBWH (Ta3iB, piauH, 130TOIIB) Ha
¢bpakii, Ko>kHa 3 SIKUX BIZJOKPEMITIOETHCS Y BY3bKOMY iHTEpBaJi yMOB (TeMIepaTypH, TUCKY TOIIO).

®peoHn (XJAJOHH) — TCXHIYHA Ha3Ba TPYNH HACHYCHUX (PTOPOMICHUX BYIJICBOJIB
3aCTOCOBYBAaHUX SIK XOJIOJIOAr€HTH, MPOMiIIEHH, BCIIHOBaui, po34MHHUKU. Kpim aromiB ¢Topy
(hpEoHN MOXKYTh MICTHUTH aTOMH XJI0py abo Opomy.

®peonn ab0 XJATOHM — TpyNa TAJOTEHOMICTKUX PEUOBHUH, SKi KHUIUIATH 3a KIMHATHOL
TeMIIepaTypH, IHEPTHI OUIs MOBEpXHi 3eMITi, BUKOPUCTOBYIOTh B XOJIOAMIBHIH 1, IK pO3MIIIIOBAYl, B
aepo30JbHMX ycTaHOBKax. Hampuknam, ¢peon mudmyopoauxiopomeran CF,Cl, — piguna, mo
kunuth npu -29,8°C. ¥V crparocdepi migaaroThes (HOTOXIMIYHOMY PO3KIAJaHHIO 3 BUIUICHHAM
10HIB XJIOpY, SIKI € KaTaji3aTopoM XIMIYHHX PEaKIlii, 10 pyHHYIOTh MOJEKYJIH 030HY. DpeoH He
OTpYHHHMIA, HE pearye MpH 3BUYAWHIN TeMmepaTypi 3 MeTajlaMH; IiJi 4ac BHIIAPOBYBAaHHS
MOTJIMHAETHCS BEJIMKA KUTBKICTh TEIUIA. 3aCTOCOBYIOTH B XOJOAMIBHIX MAIIUHAX.

X

XJ1I0pyBaHHSl — IIPOLIEC BOJOMIATOTOBKH, SIKMH TOJNATaE y JOJaBaHHI €IEMEHTa XJIOpY B
BOJy SIK CIIOCIO OYMILEHHS BOJM, 11100 3p0OUTH ii MPUAATHOO JUIsl CIIOKUBAHHS JIFOIMHOIO B SIKOCTI
MUTHOT BOJM. XJIOPYBaHHS BHKOPHUCTOBYIOTh HaBiTh y BOJi ais OaceitniB. Ilig yac xyopyBaHHs
3aCTOCOBYIOTH a00 YHCTHI XJIOop ab0 XJIOPBMICHI MpenapaTu: XJIOpHE BaIlHO, TIMOXJIOPUT KaJbIIilO,
TIMOXJIOPUT HATPiO, MIOKCHA XJIOpYy, XjopaMmiHd. OKHCIIOBaNbHI BIIACTHBOCTI XJOpY Ta
KOHCEepBYyIounil edekt micianii, a TakoXX HHM3Ka IHIIUX CHPUATIMBUX e(deKkTiB (Ie300paris,
3MEHILIEHHS KOJBbOPOBOCTI, TONEPEKEHHsI 01000pOoCTaHb, BHUAAJICHHS 3ajli3a Ta Maprasilo,
pYiHYBaHHS CIpKOBOJIHIO) — CYTh 3HE3apaXKyHOUuoro eeKTy IIiJ] yac XJIOpYBaHHS BOJIH.

XosoauiabHuii areHt (xorodoacenm) — poboya peyOBHHA XOJOAMILHOI MAIIMHHU, KA ITi]T
Yac KUIIHHA ab0 B MpoLeci PO3LIMPEHHs 3a0upae TEMIoTy BiJl 0XOJOKYBAaHOIO 00’€KTa 1 MOTIM
IICJIsl CTUCHEHHS Iepefiae il 0X0N0IKyBaIbHOMY CEpeloBUILLY (BOJI1, HOBITPIO TOIO0). OCHOBHUM

1

HenTpudyryBannss Moyioka —I1e¢ TIpOIeC, KWW 3AIMCHIOIOTh Ha  BIAIEHTPOBHX
MoJIoKoOouuCHMKaxX. I1ig yac ouuIleHHs MOJIOKAa B Takuil crocid 3 HbOTO BUAUIAIOTHCS HE TUIBKU
MeXaHiuH1 3a0pyAHEHHs], ajle i YaCTHHA MIKPOOPraHi3MiB.

IIeHTpnq)yryBaHHﬁ IpoIleC 3HEBOAHEHHS IPIOHMX MOKPHX HpO,Z[YKTlB 1 po3aiieHHs
cycrneHsiil Ha piiKy 1 TBepay ¢as3u mija Ji€l0 BIALEHTPOBUX CHII. MalMHM Ui 31HCHEHHS TaKuX
orepariiii Ha3uBalOTh LEeHTpUdyramu, X MOAUIAIOTH Ha QUIBTPYIOUl, OCa/HKyBaJIbHI 1 KOMOIHOBaH1
(ocakyBanbHO-(PUIBTPYIOUI).

Huka abo myabc npouecy AOIHHSA — MEPioA Yacy, IPOTATOM SKOTO MPOXOJUTh YepryBaHHS
PI3HOMMEHHHUX TaKTIB.

11|
HlaxTHHil K0J10AMA3b — IHXKEHEPHA CIOpY/Ja, L0 € BEPTHUKAIBHOI BUPOOKOIO 3 BEIHKHM
(MOpiBHSAHO 13 BOJI03a0IPHOIO CBEPJIOBUHOIO) PO3MIPOM MOMNEPEYHOr0 MEpEeTHHY, KpYrioi,
KBaJ[paTHOI, MPSIMOKYTHOI a00 IIECTUTPaHHOI (POPMH, 1110 MPU3HAUEHA [T 3a00py I'PYHTOBUX BO/I.
IIIHek — MIHEKOBa MaIIMHA, PI3HOBUJ KOHBEEpPA, y SKOMY BaHTaX IEPEMIIIYETHCS
BOJIOUIHHSIM Y37I0BXK HEPYXOMOTO 7K0J100a JTonaTsMu 00epTOBOTrO TBUHTA.
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https://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%96%D1%94%D0%BD%D1%82
https://uk.wikipedia.org/wiki/%D0%86%D0%B7%D0%BE%D1%82%D0%BE%D0%BF
https://uk.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BA%D1%86%D1%96%D1%8F_(%D1%85%D1%96%D0%BC%D1%96%D1%8F)
http://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
http://uk.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F_(%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
http://uk.wikipedia.org/wiki/%D0%90%D0%B5%D1%80%D0%BE%D0%B7%D0%BE%D0%BB%D1%8C
http://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D0%BB%D1%83%D0%BE%D1%80%D0%BE%D0%B4%D0%B8%D1%85%D0%BB%D0%BE%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D0%B0%D0%BD
http://uk.wikipedia.org/wiki/%D0%A0%D1%96%D0%B4%D0%B8%D0%BD%D0%B0
http://uk.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B0%D1%82%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
http://uk.wikipedia.org/wiki/%D0%86%D0%BE%D0%BD
http://uk.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80
http://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D1%96%D0%B7%D0%B0%D1%82%D0%BE%D1%80
http://uk.wikipedia.org/wiki/%D0%A5%D1%96%D0%BC%D1%96%D1%87%D0%BD%D1%96_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D1%96%D1%97
http://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0
http://uk.wikipedia.org/wiki/%D0%9E%D0%B7%D0%BE%D0%BD
http://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB
http://uk.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80
http://uk.wikipedia.org/w/index.php?title=%D0%9E%D1%87%D0%B8%D1%89%D0%B5%D0%BD%D0%BD%D1%8F_%D0%B2%D0%BE%D0%B4%D0%B8&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%9F%D0%B8%D1%82%D0%BD%D0%B0_%D0%B2%D0%BE%D0%B4%D0%B0
http://uk.wikipedia.org/wiki/%D0%91%D0%B0%D1%81%D0%B5%D0%B9%D0%BD
http://uk.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80
http://uk.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%BD%D0%B5_%D0%B2%D0%B0%D0%BF%D0%BD%D0%BE
http://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%BF%D0%BE%D1%85%D0%BB%D0%BE%D1%80%D0%B8%D1%82_%D0%BA%D0%B0%D0%BB%D1%8C%D1%86%D1%96%D1%8E
http://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%BF%D0%BE%D1%85%D0%BB%D0%BE%D1%80%D0%B8%D1%82_%D0%BD%D0%B0%D1%82%D1%80%D1%96%D1%8E
http://uk.wikipedia.org/w/index.php?title=%D0%94%D1%96%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D1%85%D0%BB%D0%BE%D1%80%D1%83&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%A5%D0%BB%D0%BE%D1%80%D0%B0%D0%BC%D1%96%D0%BD%D0%B8&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%94%D0%B5%D0%B7%D0%BE%D0%B4%D0%BE%D1%80%D0%B0%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%BB%D1%96%D0%B7%D0%BE
http://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%B3%D0%B0%D0%BD%D0%B5%D1%86%D1%8C
http://uk.wikipedia.org/wiki/%D0%A1%D1%96%D1%80%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D0%B5%D0%BD%D1%8C
http://uk.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BF%D1%96%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D0%B0
http://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D1%96%D1%82%D1%80%D1%8F
http://uk.wikipedia.org/wiki/%D0%97%D0%BD%D0%B5%D0%B2%D0%BE%D0%B4%D0%BD%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%92%D1%96%D0%B4%D1%86%D0%B5%D0%BD%D1%82%D1%80%D0%BE%D0%B2%D0%B0_%D1%81%D0%B8%D0%BB%D0%B0
http://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B8%D1%84%D1%83%D0%B3%D0%B0
http://uk.wikipedia.org/wiki/%D0%A2%D1%80%D1%83%D0%B1%D1%87%D0%B0%D1%81%D1%82%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BB%D0%BE%D0%B4%D1%8F%D0%B7%D1%8C
http://uk.wikipedia.org/wiki/%D2%90%D1%80%D1%83%D0%BD%D1%82%D0%BE%D0%B2%D1%96_%D0%B2%D0%BE%D0%B4%D0%B8

TepHONIbCHKMUA HAIOHAJILHUI TEXHIYHUH YHIBEPCHUTET
imeni IBana Ilysros

Kadeapa rexniuHoi MexaHiki Ta CLIbCbKOTOCIHOAAPCHKHUX MALIUH

Xomuxk Hagis IropiBaa
JoBOym AnHartoJjiii JIMUTpOBUY

Ouaekcrok Bacuiaps IlerpoBuu

MANINHHAU TA OBJIATHAHHA AJ15
TBAPUHHUIITBA

HABYAJBHUU NOCIBHUK

(kypc Jekiiii)
YacTuHa 2

Penakrop: I'putienko €Ba IBaHiBHA
Kowmm’torepuuii HaGip: Xomuk Hanmisi, Antonuyak Haramis

I'padiune odhopmnenns: Haxoneunwuit bornan, Onennep Hazap,
3arpe6enbuuii Bonogumup, Jlykima Imutpo

[Tamip odcetnuii. ['apHiTypa «Taitme». YMOB.ApyK.apK.

Haxknan S0mpum.
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