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TEXHUYECKHE CPEJCTBA
AKBAKYJIbTYPBI
"
KOPMOITPOU3BOJICTBO



1 Posb 1 nepcneKTHBBI Pa3BUTHA TEXHHYECKHX CPeJCTB
aAKBaKYJIbTYpPbI

WHTeHcHUKays PEIOOBOACTBA TECHO CBSi3aHA ¢ MEXaHHM3alMell W da-
CTHYHO aBTOMAaTH3alMeH Ba)KHEHIIMX TPYZOEMKHX IPOLECCOB, YTO ITO3BO-
JSIeT TOBBICHTH NPOU3BOAUTENBHOCTh TPYId, COKPATHTH IPOJOJDKUTEIIb-
HOCTH IPOU3BOJICTBEHHBIX ITPOIIECCOB, CHU3UTh CE0ECTOMMOCTD POYKIIHH.
MexaHu3anus CHocoOCTBYET HOBBIICHHUIO PHIOOTIPOAYKTHBHOCTH BOJAOEMOB
(MexaHM3alusl METHOPATUBHBIX paboT, ynoOpeHHs), COOJIONEHHIO ONTH-
MaJIbHBIX CPOKOB IPOBEJEHUSI paboT (00JI0B NPYJOB, COPTUPOBKA PHIOBI),
CHIDKCHHUIO OTXO/a pBIO (Hampumep, B pe3ysibTaTe MEXaHHYECKOH a’panuu
WM OKCHT'€HALIUH ITPU Je(DULUTE KUCIOPOJa) U COKPAICHUIO IIOTEPh KOpMa
(COBepIICHCTBOBaHHE METOZOB KOPMIJICHHS pbI0). B peIOOBOACTBE ypOBEHB
MEXaHH3allu1 TPYIOSeMKHX HPOLECCOB HEOANHAKOB. B mpya0BOoM prIO0BO-
CTBE NPeoOIalacT YacTUYHAs MEXaHW3alHs — HCIONB30BAaHUE OTICIBHBIX
MalvH B pabodeM mpouecce. [Ipn BeIpanmBaHuy PHIOKI B caikax U Oacceii-
Hax MPOU3BOACTBEHHBIC MPOLECCH 00Jiee MEXaHH3UPOBAHEL, YeM B NPYIO-
BOM PBIOOBOJICTBE.

CoBpeMeHHBII YPOBEHb TEXHUYECKOTO Mporpecca, pa3paboTKa BBICOKO-
MIPOM3BOJIUTEIBHBIX UHTEHCUBHBIX TEXHOJIOTHI BBIPALMBAaHMS PBIOBI Tpe-
OYIOT CO3/IaHUsI HOBBIX TEXHHUUYECKHX CPEACTB pHIOOBOZCTBA. B HacTosIee
BpeMsl OCYIIECTBISIETCS MIEPEXO/ OT OTAEIbHBIX MAIIUH K CO3/IaHHUI0 KOM-
IUIEKCOB, MEXaHW3UPOBAaHHBIX U aBTOMATH3MPOBAHHBIX JIMHUM M CHUCTEM C
NpUMEHEHHEM MaHUITYJIATOPOB, MHKPOIPOLECCOPHOM TEXHHUKH JUIS TOJTHOM
MEXaHH3alM{ U aBTOMATU3aLH OCHOBHBIX TEXHOJOTHYECKUX MPOLIECCOB B
PBIOOBOJICTBE.

2 TexHu4yecKHe cpeacTBA IJIs PHIOOBOACTBA

1.060pynoBaHue I HHKYOAIMN HKPBI, HOJPAIINBaHUs TUIHHOK, BBIpa-
LIMBaHMsI KOPMOB — MHKyOartop «Amyp» H17-UHXK, unkybarop «UIBTM»
H17-UN A, naky6atop «Ocetp» H17-UMNE, anmapaTt obeckienBaHus UKPBI
AOMU, anmapat yuyeta nuarHOK peid «1JA» H17-UCBb, notox «JIITJI» H17-
UBT, 6acceitn «1MIIA-2» H17-U1{A-2, 6acceiiH I BBIACPKUBAHUS JTHIH-
HOK curoBsIX pei0 H19-MJIB.

2. O6opyoBaHHe ISl IPUTOTOBJICHHSI ¥ XPAaHEHUS] KOPMOB, MUHEPAJIb-
HBIX y1I00peHHH 1 U3BECTH — YCTPOMCTBO JpoOHiIbHO-nIpocenBatomee H15-
nn4na.



3. Ob6opynoBanue myst [IPTC-paboT — aBTonmCcTepHA IS IEPEBO3KH JKH-
Boit pe1061 ALIIIT-2,8/53A; momympuiien [t KOHTEHHEPHOH IePeBO3KH KH-
Boit pr0oer H15-MJK3K/1.00.000-03, ycraHOBKa Ui KOHTEHHEPHOH Iepe-
Bo3kH kB0 pe106I H15-NKK, konretinep H19-UKB, peibokonTeitnep PK-
4, xopmopazgatunk iaBydnit OM-91, xopmMo3arpy3dunk KOpMYIIEK IIIaBa-
rormii [1K-3,2.

4. O6opynoBaHue AJs pa3aady KOPMOB, JIEKapCTBEHHBIX IIPENaparoB, U3-
BECTH, MHHEPAJIBHBIX U OPraHMYEeCKUX YAOOpEeHHH — KOpMOpa3IaTyvK Iia-
Byumii H17-UKUI, camokopmymika «Pednekc T-1500», kopmopasgaTdauk
H17-UKX, xopmopasnatuuk H17-UK®, kopMopazgaTumk miaBy4uil camo-
xonublii  150A, KopMmopaszgaryMk BHOpanMOHHO-TIHeBMaTHyeckuid H15-
WNII®-10, ycranoBka YOII-630 H17-UAT', nunus pazgauu rpaHyiIvupoBaH-
HBIX KOpMOB B Oacceitasl H17-MKII, n3BecTKOBaTENb MPUIICTTHOH ITIaBYIHA
UII-1,5, nuuus pasnaun kopmos H17-UKT.

5. O6opynoBanue anst 00IOBa MPYJOB — YCTAHOBKA COPTHUPOBOYHAS
«Kapn-2» H17-UCT', ycranoBka coptupoBouHas «Kapn-1» H17-UCB, psi-
6oneperpyxarens H17-MJIBTY.

6. O0opynoBaHue 111 BOZOOOECHIEYESHUs ¥ IOATOTOBKU BOJBI — a3paTop
60233, asparop «Epm» H17-UDK, ycrpoiictBo mus a’panun «banray,
yCTpoicTBO A1t ouncTku O6acceiinoB H15-BOB.

7. ObopyaoBaHue 115 BRIpAIIMBAHUS PHIOBI B caikax U bacceliHax — caj-
koBas JuHUs miomanasio 1040 m21/m 4.00.00.00, ycTaHOBKa € 3aMKHYTHIM
[UKJIOM BOZ0OOECTICUCHHUS TIPOU3BOUTEIBHOCTEIO 10 T PhIOOIOCATI0UHOTO
Marepuana kapna B rox H17-UBU.

8. ObopynoBaHue aist 60pHObI C BOJHOM PAaCTUTEIBHOCTHIO — KaMbIIIIe-
kocmika KI'-1 H17-UDK, xampimexocunka KI'-2 H17-UDB.

9. ObopynoBaHue AJIsl PETUCTPALUM ITAPAMETPOB — YCTPONUCTBO IS TIO-
emaemocti kopma H17-UIJ], TepMOOKCHMETp Ui XKHBOPHIOHOTO aBTO-
tpancnopta H20-MOB, nopTaTUBHBIN 10OJIEBOM U3MEPUTENDb KOHLIEHTPALUH
pactBopenHoro kuciopoaa (O2) u temnepatypst H20-MOA.

10. ObopymoBaHue Ui YIPABICHUS TEXHOJIOTUYCCKUMHU MPOIECCAMU —
6nok ynpasnenus H17-UDB, 610k ynpasnenus kopmopaszaaTuukos EBXK.

11. HecTannapTHble TEXHUYECKHE CPEICTBA — MHKYOATOp SIHIl apTEMHH
H19-NN/, 3arpy3unk kopMmyImek IuiaBydnii Hecamoxoansiit 3KII-6, camo-
kopmyika «Pediuekc-300by», tmunHKOOTACINTEND 11 CUTrOBBIX pHIO H19-
WIIT", or6opuuk meptBoii nkpsl H19-MJI/I.

BaenpeHnue Ha COBPEMEHHBIX HHAYCTPUAIBHBIX MPEAMNPUATUSIX BBICOKO-
WHTEHCHUBHBIX TEXHOJIOTHH TOBAPHOTO BBHIPAIIMBAHUS PHIOBI M I10CAI0YHOTO



Marepraia HEBO3MOKHO 0€3 CIIeIHalbHON BBICOKOIPONU3BOIUTEIEHON PHI-
OOBOZHON TEXHUKH, OATOMY TEXHHIECKOE BOOPYXEHHE TOBAPHOTO PHIOO-
BOJICTBA C KaXKIBIM I'OZOM JOJKHO HEYKJIOHHO BO3pPacTaTh.

2. TEXHUYECKOE OBECIIEYEHUE OCHOBHBIX
HATIPABJIEHUI AKBAKYJIBTYPBI

2.1. Texan4yeckasi XapaKTEPUCTHKA MPYIOBBIX, 6aCCEHOBBIX,
CaJIKOBBIX X0351iiCTB, pbIOOBOJHBIX YCTAHOBOK € 3aMKHYTHIM HUKJIOM
BojooOecneuenus (Y3B)

[IpynoBoe prrdoBoACTBO cuuTaeTcs HanOosee 3G GeKTUBHBIM, C SKOHO-
MHUYECKOI M 3KOJIOTHYECKOH TOYEK 3peHus, HampasieHueM. CoBpeMeHHBIE
NIPYJIOBBIE XO3AHCTBA JENATCS HA J[Ba THIA: TETIJIOBOJHBIE KapIOBBIC U XO-
JOAHOBONHBIE (openeBble. OCOOCHHOCTh TEIUIOBOIHOTO IPYJOBOIO KapIio-
BOTO XO3SMCTBA 3aKJIIOYACTCS B TOM, YTO PBHIOY BBIPAIIMBAIOT B HCKYC-
CTBEHHO CO3I[aHHBIX, B OCHOBHOM KOIAHHBIX M OJaMOMPOBaHHBIX Npyax,
OTHOCHTENBHO HeOopKX 1o miomaau (ot 0,1 no 100-200 ra) ¢ HezHaum-
TENbHOM ITyOMHOMN, MOJTHOCTHIO CITYCKHBIX. [Ipyroi THII IpyOBBIX XO3S5HCTB
— XOJIONHOBOJIHBIE MPYAOBBIE X03siiicTBa. [yisi ctpouTenbcTBa (hopeneBbix
X035iCcTB TpeOyeTcs 3HAUMTEIbHO MEHBIIAs IUIOLIA/lb, YeM JUIS KapIlOBBIX
XO3SHCTB, @ 0 XapaKTEePUCTUKE NPYJOB OHU CYIIECTBEHHO OTIMYAIOTCS OT
KaproBbIX. [{yist BomocHa0KEHHS [IPYI0B UCIOJIB3YIOT POAHUKH, PYYbU, PEKU
U TIOJ3€MHBIE BOJIBI, TOJIOBasi TeMIlepaTypa KOTOPBIX U3MEHseTcst oT 3 (3u-
Mmoit) o 20 °C (;retom).

[Momyuenue prIOHON NMPOIYKIMK B MPYAOBBIX XO3sHCTBaxX oOecrednBa-
eTcsl 3a CYeT KOMIUIEKCa MHTEHCH(HKAIMOHHBIX MEPONPHITHI: Melropa-
UM TIPYIOB, KOPMJICHHS COAaHCHPOBAaHHBIMH KOPMaMH, KOHTpPOJS M
YIpaBJIeHUS 38 COCTOSIHAEM CPEAbl OOUTAaHUS PHIO.

Hapsiny ¢ npynoBsiM peiOOBOJCTBOM Bce OoJibliiee pa3BUTHE IOJIydaeT
HHIyCTpUaibHOe. MHayCcTpHanbHOe ppIOOBOJICTBO Pa3BUBACTCS 110 CIIEIYIO-
LM OCHOBHBIM HaIlpaBJICHHUSIM: CaJIKOBbIE X0351HCTBa, OacCeHOBbIE X03sH-
CTBa, PHIOOBOJIHBIE YCTAHOBKM C 3aMKHYTHIM LMKJIOM BOZ0O0OECIHEeYEHUs
(¥Y3B).

CanxoBbIii MeTO/ TO3BOJISIET UCIIOIB30BATh JUISl BHIPALIMBAHHS PHIOBI
mo0oii BooeM. [IpenmyiiecTBOM CaJKOBBIX XO3SHCTB, B CPABHEHUH C NIPY-
JIOBBIMH, SIBJISIETCS UX MaJlasi KA TAIOEMKOCTh M OTCYTCTBHE MEXaHUUECKON
I0JIaYM BOJIBI, YTO CHMKAET HKCIUTyaTal[OHHBIE 3aTpaThl. CaKOBbIE XO35M-



CTBa pa3MeEILAIOT B BOJOEMAaX-0XJIaAUTENSIX, IOAPA3EISAIOT Ha CTAallMOHAp-
HBIC ¥ TTaBy4ne. Hanboee pactipocTpaHeHbI TUIABYYHE YCTAHOBKHY JIJIS Cajl-
KOBOTO cozepkaHus pei0. [IpenMyiecTBo miIaBydnMX yCTaHOBOK 3aKIFOYa-
€TCsl B BO3MOKHOCTHU MX IIPOMBIIIJIEHHOI'O U3rOTOBJIEHUS, KOMIUIEKCHOM TO-
CTaBKU U YCTaHOBKM B BojoeMmax. I[naByuue cagku B BOJOEME-0XJIaAUTENE
TIEPEMEIAOTCs U3 30HBI ¢ HEOIATONPUATHBIME B 30HY € OJIaronpUATHBIMA
YCIIOBUSIMH, T/Ie TEMIIEPATYPHBIA U KUCIOPOIHBIA PEKUMBI COOTBETCTBYIOT
(hU3NOTOTHYCCKUM MOTPEOHOCTSIM BBIPAIIUBAEMBIX PHIO.

BacceiiHoBbIe X03s1licTBa IIPEICTABISIIOT CO00H cucTeMy OacceiiHOB, B
KOTOPBIX BBIPAILIMBAIOT PA3IUYHOTO BUJA U BO3pacTa priOy (kaprm, Ghopens,
0CETPOBBIC, COMOBBIC U JIP.) TIPH TUIOTHBIX MOCAAKAX, OOJIBIION MPOTOYHOCTH
BOJIBI 1 MHTEHCHBHOM KOPMJICHHH COATaHCUPOBAHHBIMUA KOPMaMHL.

BacceiinoBble X03siCTBa MOAPA3NEISIOTCS HAa TEIUIOBOAHBIE, UCIIONIB3Y-
omue Boay TOC, ADC, I'POC, n X0J0IHOBOJHBIE, UCIIOJIB3YIOLIUE €CTe-
CTBCHHBIC HCTOYHUKH BOJBL. B 0acCeifHOBBIX X03HCTBaX BO3MOYKHA TIOJTHAS
MeXaHU3aI¥sI 1 aBTOMAaTH3alUs PEIOOBOIHBIX IPOIIECCOB, HIMEIOTCS YCIOBHUS
JUTSL OYHUCTKU BOABI U 0OOPOTHOM CHCTEMBI BOJOCHAOKEHUs. bacceiHb s
BBIPAIIMBAHUS PHIOBI PACIIONATAIOT KaK HA OTKPBITHIX IUIOIIAJKAX, TaK U B
3aKPBITHIX ITOMEIIEHHUX. D(P(HEKTUBHOCTD BBIPAIIMBAHMS PHIOBI ONpeiess-
€TCsl MHTEHCUBHOCTBIO BOJOOOMEHA M KadecTBOM BObl. BopocHaOkeHue
OCYIIECTBIIACTCS MEXaHHYECKH, TIO9TOMY HY>KHBI BOJI03a00PHBIE COOPYIKe-
HUs1, HACOCHAS CTAHIHsI, BOJOIOIAMONIUI 1 COPOCHOM KaHAIBI, COOPYKESHUS
JUTSL OYMCTKH BOJBI. LIUPKYISAIINS BOABI OCYIIECTBISETCS C OJJHOBPEMEHHBIM
oforamieHreM ee KUCIOPOIOM, TIPH 3TOM KaXKIbIi OacCeitH IMeeT caMoCTo-
SITENIbHYI0 LUPKYJSILIUOHHYIO CUCTEMY.

¥Y3B — 3T0 ycTaHOBKa 3aMKHYTOTO BOJOCHAOKEHHUSI JUIS BHIPAIIABAHHS
pBIOBL. [HIPOOHOHTEI HAXOMATCS B OacceifHaX ¢ BBICOKOH IIOTHOCTBIO ITO-
caaxu. [TonmuTka cBexeit BogbI cocTaBisieT S—15 % B CyTKH 0T 00beMa BOIBI
B YCTaHOBKE. DTO JOCTUrAETCs UCTIOIb30BAHUEM CHCTEMbl MEXaHUYECKUX U
OuoornuecKkux QUIBTPOB JJIsl OUUCTKH OTPabOTAHHOMN BOJBI C €€ MOBTOP-
HBIM HCIOJIb30BaHUEM. [Ipu BeIpamiuBaHUU PHIOBI B YCTAHOBKAX C 3aMKHY-
TBIM IIUKJIOM BOJI000€CTICEYeHHs] BO3MOXKHO TMPUMEHEHUE MOJUIMKIHYHON
TEXHOJIOTUU, OCHOBAaHHOHW HA MHOTOKPATHOM MOJYYeHUH B TEUEHHUE I'0JIa MO0-
CaJIOYHOr0 MaTepuaa U TOBaApHOM MpoayKiuu. [lomuiuKiInyHas TeXHOJIO-
TUSl UCKJIIOYAET MUKOBBIE HArpy3ku Ha Y3B mo KoiauuecTBy MocTynaroumx
3arpsi3HEHU (Ha0J0aeMbIe B PEe)KHME OJHOKPATHOTO CheMa MPOIYKIIHH).
bnarogaps nocreneHHOMY chbeMy NPOAYKIMH U OAHOBPEMEHHOMN MOCaAKE Ha
BEIpAIIMBAaHUE MEIKOM Tpymmbel peI0 oOecreduBacTCs paBHOMEpHas
Harpy3ka Ha Ouonoruueckue GuIbTpel. Takol pexuM crocoOCTByeT Oolee



cTabmiIbHOM paboTe 0710Ka OMOTOTHYECKOH OUNCTKH 110 YAAICHUIO 3arps3He-
HUH, CHIDKCHUIO OPTaHWYeCKOi Harpy3kd Ha Omo¢misTpel. [Ipu 3ToM mc-
MIOJIB3YETCSl MEHBINH 00heM OJIOKOB 0unCTKH. BeipamuBanme B Y3B ToBap-
HOW TIPOAYKIINH PBHIO IIEHHBIX BHIOB 00ECIICUNBAET YCKOPEHHE POCTa PHIO B
2-3 pasa 1o CpaBHECHHUIO C PHIOOBOACTBOM B OTKPBITBIX CHCTEMaX, IIPH 3TOM
PE3KO COKPAIIAOTCSI CPOKH MOTYyUYECHHSI TOBAPHOM MPOIYKIIHH.

2.2. TexHu4yeckas XapaKTePUCTHKA X0351ICTB ¢ 000POTHBLIM
BO0CHA0KeHHEM

VYcraHOBKa 3aMKHYTOTO BOJOOOECHEUYEHHUS] BKJIIOYACT IOJHBIH Habop
0710K0B, 0OECTIEUNBAIOIINH BCE TEXHOIOTHIECKUE TAIBI BEIPAIIUBAHHS Pa3-
BOJMMBIX BHJIOB PBIO: PETYISIMIO TEMIIEPATYPHI; COJCPKaHNE KUCIOPOAa B
Bozie; pH; crepmmm3zanmio 000pOTHON BOABI, MEXaHUUECKYIO M OHOJIOTHYe-
CKyI0 OYHCTKY. EskecyTouHas MOANHUTKA CBEKEH BOIOW HE MpeBbIIIaeT 3—5
% oT 001Iero 00beMa CHCTEMBL.

[TpuarMas Bo BHIMaHNE CBOMCTBA 3arpsi3HEHNUI, COPAChIBAEMbIX U3 PhI-
OOBOAHBIX 0ACCEHHOB, I OCBOOOXKACHHS BOABI OT IPYOBIX HEPACTBOPHMBIX
NpUMeceil UCIONB3YIOT OTCTauBaHue U (QUIBTPOBaHHE. B KOHCTPYKTHBHOM
TUIaHE JUIA MEXaHUYECKOI OYMCTKH PUMEHSIOT OTCTOMHHUKH Pa3InuHbIX TH-
IOB: TOPU30HTANbHbBIE, BEPTHKAIbHBIE, paguanbHble. DPPEKTUBHOCTD MPO-
Lecca OTCTauBaHMUS OTPEENSIeTCs] COOTHOLIEHUEM 00beMa eMKOCTH OTCTOM-
HHUKa U CKOPOCTH POTOKA BOJBI Yepe3 HETO.

Jast GritbTpOBaHMS BOABI UCTIONB3YIOT OTHO-MHOTOCIIOWHBIE TPAaBUHHBIE
¢uIbTpEI, OapabaHHBIE PIIBTPHI U3 CHHTETHYECKUX MaTePHaJiOB, CHA0KEH-
HBIE CHCTEMOI 0OpaTHOI MPOMBIBKHM M pereHeparuy. OJHAKO MaKCHMalb-
HBIH 3¢ PeKT OcBeTIeHU BOAbI 10 95-98 % obecmeunBaeTcs B ClICIHATBHBIX
KOHCTPYKIMSIX HAIOPHBIX M OE3HANOPHBIX (PHUIBTPOB C 3€pPHUCTON 3arpys-
KOHL.

VYuuThiBas XapakTep MOCTYIAIOUINX 3arpsA3HEHUI U TpeOOBaHUS K Kaue-
CTBY 000POTHOM BOJIbI, OMOJIOTHYECKast OYHCTKA ITPEAyCMaTpUBaeT IpOBeie-
HHE TPOLECCOB OKUCIICHUSI OPraHMYeCKUX BELIECTB, aMMOHHIMHBIX COJIeil U
BOCCTAQHOBJICHHSI 00pa3yIOIUXCS OKUCIOB a30Ta. i 3TOro NPHMEHSIOT
Ouonoruieckue GUIBTPbI C NPUKPEIUICHHON 3arpy3Koi (MHKPOOPTaHH3MBI
HaXOJSTCS B IPUKPEIUICHHOM COCTOSTHUN Ha TIOBEPXHOCTH 3arpy304HOTO Ma-
Tepuaina). TpedyeMas KOHIEHTPALMsI OMOMACChI JOCTUTACTCSI IPUMEHEHUEM
o0bema cyOcTpara ¢ HE0OOXOIMMOH yNeNnbHOM moBepxHOCThI0. Crienndpuka



IBIDKEHUS BOABI B OMOQHIbTpax oOecredynBaeT CIOHTAHHBIA POCT MHKPO-
(IIOPBI IO X0y ABH)KEHHUS BOJIBI, UTO IIO3BOJIIET OCYIIECTBILATE BCE CTaIHU
Ipolecca C BEICOKMMH CKOPOCTSIMH.

Jis oGe33apakuBaHuss 000POTHOW BOJABI HCIONB3YIOT YIBTPadHoIeTo-
BOE 00JTy4YeHHe HWIH 030HHPOBAHHE.

OGoraieHne BOABI KHCIOPOAOM M TEPMOPETYIILHS OCYLISCTBIAIOTCS
IIPY TTOMOIIM CTaH/AAPTHBIX OKCHUIC€HATOPOB M TEIUNIOOOMEHHUKOB TOTO WU
HuHOTO THHa. B ciyuae OKCMreHMpOBaHHUS BOJBI MCIIOJIB3YIOT aBTOHOMHBIE
UCTOYHHKH (F€HEPATOPBI KUCIOPOAa), a He OaJUIOHHBIH KUCIOPOI.

VYcnemHas SKCIuTyaTanusi 3aMKHYTBIX PBIOOBOJIHBIX CHCTEM BO3MOXKHA
TIPY BBITIOJIHEHUH OCHOBHBIX ITOKa3aTelield KauecTBa 00OPOTHO BOJIBI B JIIO-
0011 TOUKE CHCTEMBI H B JII0O0OH MOMEHT BpeMeHH. CHcTeMa U3MEpPSAEMBIX 110-
Kazareliel 110 OTJeIbHBIM OJIOKaM 3aMKHYTBIX PELUPKYISAHOHHBIX YCTaHO-
BOK IIpeJicTaBieHa Ha puc. 2.1.
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¢unprparms a30TCOJIEPKAIINX COEJIMHEHNH + NHs —NHs
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-T
L] Jerasauus HacpiuieHne -CO2
1 OKCHICHALHS BOJIbI KHCJIOPOLOM 02 —S %o
-T
Peryssiuust TemrepaTypsl
BOJIBI ,I T |

Puc. 2.1. 3menenune mapaMeTpoB pBI6OBOZIHBIX CHUCTEM M OIICHKA UX Ka4yeCTBa



2.3. Oco0eHHOCTH TEXHUYECKOT0 OCHAIIEHUS X035iiCTB MPyA0BOI0
U MHAYCTPHAJIBLHOTO PHIOOBOICTBA

IIpynoBoe prIOOBOAHOE XO3AHCTBO COCTOUT U3 MPYAOB PA3NIMIHBIX KATETO-
PpHii, KOTOpBIE CBSI3aHBI MEXKy COOOH TEXHOJIOTHIECKUM IIPOLIECCOM BBIPAIIIN-
BaHUSI PHIOBI. X035HCTBA CO3/IAFOTCS M SKCILTyaTUPYIOTCS NP HATNYHMHN THAPO-
TEeXHUYECKUX COOPY>KeHUH. ['MapoTexHUUecKue COOpyXEHUs B PHIOOBOIHOM
XO3HCTBE TIpe/IHa3HAYCHBI I CHAOKEHHS TPYJOB HEOOXOAMMBIM KOJIHYe-
CTBOM BOJIbI, HATIOJTHEHUS U CITyCKa IPYIOB C IOMOIIBIO BOAOTIOAIOIIEH U BO-
J0CcOPOCHOM CHCTEM KaHAJIOB, JIOTKOB, IIUTIO30B H APYT'HX coopykeHui. K takum
COOpPYKEHHUSIM OTHOCSITCS: 3eMJISHBIE IUIOTHHBI M JaMOBl; TIaBOJIKOBBIE BOJIO-
cOpOCHI; JOHHBIE BOJOCITYCKH; BOAOIIOAAONINE, COPOCHBIE H pHIOOCOOPHO-0CY-
IIUTENbHBIE KaHAJIBI; COOPYXKEHHMS Ha KaHAJIaX — Iepernasibl, JIOKEePbl, pbI0o3a-
IIUTHBIC YCTPOWCTBA, PHIOOYIIOBUTENN, HACOCHBIE CTAaHIMH U Jp. McTouHMK
BOJOCHA0KEHHMS PHIOOBOHOTO XO3SIMCTBA JOJDKEH HMETh JOCTATOYHYIO MOIII-
HOCTb ¥ HaJIKHOCTB IIPH HAJAJIEKAIEM KauecTBE BOJBI. Pacxo Bodbl paccuu-
THIBAIOT MO IJIOIIAAX BOJAOEMOB UM NOITy4aeMOi MpoayKUuH. Belpamusanue
PBIOBI OCYILIECTBIISETCS] IO HENPEPHIBHOM M MHTEHCHBHOM TexHonorusM. Oc-
HOBO# TEXHOJOIHH SBISAIOTCS OOJBIIKME IUIOTHOCTH MOCAIKH, €KEIHEBHOE
MHOI0pa3oBO€ KOPMJICHUE PBIObI TOJTHOLICHHBIMHA KOPMaMH U TIO/IIEpKaHKE B
npyaax OJaronpusITHBIX JUISt pOCTa PhIO YCIOBHIA.

B cocTaB ppI00OBOIHOTO XO34HCTBA BXOJST: IPY/bl Pa3IMUHBIX KaTEro-
puii; THKYOallMOHHO-THYNHOYHBIN 11eX, 000pyA0BaHHBIN annaparamu Beiica
JUISL MTHKYOaIuy MKpBI KapIia; CTEKJIOIUIAaCTUKOBBIE JIOTKH; anmapatsl BJI-2
WA «AMYp» Ul BBIJEPKHUBAHUS JIMYUHOK; OACCEHHBI MM JIOTKH IS BBI-
JepKUBAaHUS MpoU3BoAUTENEH. [IpenycMOTPEHBI CUCTEMBI JIera3aluy, Tep-
MOPETYJIAIUH U a3paluu BOJBI.

Anspanus ocymecTsisierca adparopamu «Epmm» n «Bunt». Kopmienue
MIPOM3BOJIUTCSL MAsTHUKOBOM Kopmymikod «Pediekc-T-1500». Munepais-
HBIE ¥ OpraHWYecKue yA0OpEeHHsI BHOCAT B NMPYABI 10 OMOIOTHYECKON MOo-
TpeGHOCTH. J{7151 06710Ba HATYIBHBIX MIPYAOB IPUMEHSIOT PHIOOYIOBUTEIH.

WunyctpuanbHOe ppiOOBOACTBO Oa3upyeTcs Ha CIEAYIOIUX IPUHINIAX
BBIPAIIMBAaHUE PBIOBI MPU BBICOKUX IIOTHOCTSIX MOCAAKH ITyTeM CO3TAaHUS
ONTHUMAJIBHBIX YCIIOBUH COJIEPKAHMST; KOPMIJICHHE BBIpAIIBaEMBIX PbIO cOa-
JTAHCHPOBAaHHBIMHI KOMOWKOpMaMU; BEICOKHI YPOBEHb MEXaHU3ALINH U aBTO-
MaTH3alMy MTPOU3BOICTBEHHBIX NPOLECCOB (3aphIOiieHNe, KOPMIICHUE, COp-
THPOBKA, OKCUTEHANNs, OOJIOB U T. 1.); HCIOJB30BAHNUE KPYTIJIOTOJUIHOTO
LUKJIa BBIpAIMBAaHUS pbIO. IIHTEHCHBHO BHEAPSIIOTCS PHIOOBOIHBIE YCTa-
HOBKH, TIpeIyCMaTpUBAIOIINe MUHUMAJIBHBIN pPacXox BOABI Ha | Kr BeIpa-
IIEHHO PHIOBI, MEXaHUYECKYIO U OMOJIOTHYECKYIO OUUCTKY.
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Caziky M3roTaBIMBAIOT MPSIMOYTOJIBHON (POPMBI U3 KECTKOTO KapKaca
ceryatoll paboueil moBepxHOCcTH. PasMep sUeH CETKHM 3aBHCUT OT pa3Mepa
BEIpamuBaeMoii peIObl. CeTKy 00padaThIBAIOT BEIIECTBAMH, IIPEIOXPAHSIO-
LIMMU €€ OT BO3AeHCTBH BHelIHeH cpebl. Cakyu HaBEUINBAIOT Ha IOHTOHBI
C IByX CTOPOH MapauIeIbHBIMU CEKIMSIMH [UTHHOH He 6omee 12 M TakuM 06-
pas3oM, 4TOObI OHHM OCTaBaJMCh OTKPHITHIMHU ISl OOCITY)KUBaHHSI HE MEHEe
YeM ¢ IBYX CTOpPOH. [IOHTOHHBIE CEKIINH, COEANHEHHBIC TI0 [UTNHE, 00pa3yioT
caJKoBble TUHUM. PaccTosHNE MeXay HapaijelbHbIMU CaJAKOBBIMU JIMHH-
SIMH OJDKHO OBITH He MeHee 40 M. [lmHa cagKoBBIX TMHUN 3aBHCUT OT pe-
nbeda JHA, KOHCTPYKTHBHBIX TpeOOBaHMM, YCIOBHH IPOTEKaHHs IOTOKA
TEIUION BOJBI, YCIOBUH 3JEKTpOCHAOXKEeHHs (MPH HAIMYHUU TOTpeOuTeNneit
3JIEKTPOIHEPTUH HA CaJKOBOH JINHUN).

BacceliHoBbIe X03sHCTBa OOOPYAYIOT CIEAYIOIIUMH COOPYXEHUSIMH U
yCTpOMCTBaMM:

- BOZIOBBIITYCKOM, KOTOPBIH 0O€crieunBaeT NpoITyCK pacdeTHBIX PACX0/I0B
JUIS IPOMBIBKH M IIOAIUTKH, PETYIMPOBAaHKUE PACX04a BOJOIOJa4U U pacIpe-
JIeTICHUE T10/IaBaeMOM BOZBI 110 IIHUPUHE OaccelHa, JOTOIHUTEIFHOTO a3pH-
PpOBaHUsA BOABI;

- BOJIOIIYCKOM, KOTOPBIH oOecrednBaeT MoAAepKAHUE YPOBHEH BOMBI U
cOpOC pacyeTHBIX PAacXoJ0B, CO3JaHUE POTOYHOCTH B OacceiiHe, OTBOJ U3
OacceifHa BeIpAIICHHOH PBIOBI, MOJHOE OMOPOKHEHUE DacceliHa;

- 3pu(TOBON YCTAaHOBKOH (TIpH 0OOPOTHOM BOJOCHAOKEHHH), obecte-
yuBaromei TpedyeMblii 000POTHBIH pacxoj Bobl B OacceiiHe, HachIIEeHUE
BOJIBI KMCJIOPOJIOM M IOABEM BOJIBI HA TPEOYEMYIO BHICOTY;

- YCTPOWCTBOM ISl ©3MEPEHHST YPOBHS BOJBI B OacceiiHe;

- YCTPOWCTBOM IJIsl U3MEPEHHUS PacX0/a BOIPbI.

KoncTpykumn 0acceiiHOB 00ecIieuMBaroT MOJTHOE HMCIOIB30BAHUE IIIO-
maan Oacceiina 0e3 3aCTOMHBIX 30H, CBOOOJIHBIM BHIHOC B3BEUICHHBIX Be-
IIECTB M CMBIB TPOAYKTOB KU3HECSITEIHLHOCTH PhIO, CBOOOIHBIN CKAT PHIOBI
pu o6s0Be. Bojia B Gacceiin momaeTcst uepe3 OTBEPCTHE BOJOBELIITYCKHOTO
COOPY)KEHHS U PacIpoCTpaHsIeTCs 1Mo MHUPHHE OaccelHa MpH MOMOIIH CIie-
LHAJIBHBIX YCTPONUCTB. YPOBEHb M PAcX0id cOpachIBaeMOi BOJBI PErYIHPY-
I0TCSI YCTPOMCTBOM, ITO3BOJISIOIINM cOpachIBaTh BOAY U3 Pa3IMUHBIX CIIOEB.
Bacceiinbl pacnonarator TakuM 00pa3oM, 4TOOBI Ha OJHOHN JIMHUY pa3Mela-
Jch GacceifHbl C OJJMHAKOBBIM MOAMTOYHBIM pacxonoM. [Toaxon k Gacceii-
HaM o0ecrieynBaeTcs He MEHee YeM C JIBYX CTOPOH.

BripanBanue poIObl B 3aMKHYTBIX PIOOBOJHBIX YCTaHOBKAX IPOUCXO-
JIMT TIPY MHOTOKPaTHOM HCIIOJBb30BaHUU OJHOTO M TOTO ke 00beMa BOJIb,
ITOJIBEPracMOT0 OYHCTKE ¥ BHOBH BO3BPAINIAEMOTO B PHIOOBOTHYIO EMKOCTb.
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Puc. 2.2. Monyss tuna «FTIE 10»
JUIS BBIPAIMBAHUS PHIOBI B ycIoBIAX Y3B

Mozyns Ut BeIpammuBaHusI peIObI (puc. 2.2) B yenoBusax Y3B cocrount u3:

- YeThIpeX 0ACCEITHOB;

- 6apabanHOTO (PMITBTpA I MEXaHUYECKOI OUYMCTKH BOJIBL;

- buopeakropa (GunbTpa OHOIOTUICCKOI OUHUCTKH);

- HACOCHOTO TIPHSMKA;

- yeTbIpex HacocoB (1 s obecrnedeHus MUPKYIALMU U 1 U mojgadu
BOJIBI B OMOPEAKTOP, a TAKXKE M0 OJJHOMY PE3EPBHOMY HAcoCy);

- CUCTEMBI HaCBHIIIEHHUS BOBI KUCIOPOIOM (OKCUTE€HATOD);

- y311a ynbTpaduoaeToBoii ne3nHdpeKunmy;

- CHCTeMbI CTa0MIM3aIMK KUCIOTHOCTH (3HadeHus pH);

- QIIEKTPOHHOHN CHCTEMEI yIpaBJieHus padoToil Y3B ¢ aBapwmiiHON CcUTHa-
JU3anyen.

Cuctema perereparuu Boasl B Y3B obecrieunBaer ynaneHune u3 000poT-
HOM BOJIbI B3BEIICHHBIX BEIIECTB M PACTBOPEHHBIX META0OIUTOB PHIO, IO~
JIEP’KUBAET ONTUMAJIbHBIM TEMIIEPAaTypHBIM, Ta30BbI U COJEBOH PEXKUMBI.
KauecTBO BOIHOM cpeibl IpH BEIpAIIMBaHUH PHIOEI B Y 3B onpenensiercs ka-
YECTBOM MCXOIHOW BOABI, TEXHOJOTHEH BBIpAIIUBAHUS PHIOBI M 3(h(HeKTHB-
HOCTBIO 0JIOKa OYHCTKH.

Bonpocs! 111 CAMOKOHTPOJIAA

1. UTo BXOAWT B COCTAB MOJTHOCUCTEMHOTO PHIOOBOIHOTO X03s1iicTBa?

2. HazoBuTe THAPOTEXHUIECKHE COOPYKEHHS MPYAOBOTO XO3HUCTBA H
MX Ha3HaYCHHE.

3. IlepeuncnuTe OCHOBHBIC HANPABICHHUS WHAYCTPHAIHHOTO PHIOOBOA-
CTBa.

4. JlaliTe XapakTEpUCTHKY CUCTEMaM C 00OPOTHBIM BOJAOCHAOKEHUEM.

5. Kaxkoif MaTepuain HCIIOIB3YIOT PU U3TOTOBICHUH CaJKOB?

6. JlaliTe XapakTepUCTUKY CaJKOBBIM XO3siiCTBaM.

7. Yto BXOOUT B cocTaB 0acCeiiHOBOro X03sMcTBa?
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8. Kakue Tumbl 0acceiiHOB BHI 3HaeTe?
9. Yto Takoe Y3B?
10. KaxoBo nprHINTHAIFHOE YCTPOWCTBO PHIOOBOTHON YCTAHOBKH C 3a-
MKHYTBIM [IUKJIOM BOJ00OecTIeueHHs?
11. Yto BXOAUT B COCTaB CUCTEMBI pereHepanuu Bojsl ¥Y3B?
12. Yem ompenenseTcss KauyeCTBO BOJAHOH Cpenmbl MPH BHIpAIIUBAHUU
pBIOEL B Y3B?

3. CHCTEMbI BOOJOCHABKEHHU S

3.1. le/lpO}IHl)Ie HUCTOYHUKH, UCITOJIB3YEMBIC JIST BOIIOCHaG)KeHI/Iﬂ,
110.¢ Oﬁﬂlaﬂ XapaKTEepPpUCTUKA U TpeﬁOBaHl/Iﬂ, NpEABABJAAECMbIC K HUM

Jnst cHaOXxeHHsT BOJOI PHIOOBO/IHBIX XO3SMCTB MCIONB3YIOT IIPaKTH4e-
CKH BCe IPUPOTHBIC HCTOUHUKHU — PEKH, 03€pa, BOJOXPAHUIHUIIA, [T0/I3EMHBIE
BOJIBL.

Pexn — MoOIIHBIE MCTOYHHKH, OOCCIICUMBAIONINE IOJTHOCTHIO HOTPEO-
HOCTb B BOZIE€ PHIOOBOJHBIX X03AHCTB. MUHUMAaIIbHbBIE PACXO/bI BOABI B pEKe
JOJDKHBI OBITH OOJIBIIE BOXOTOTPEOICHHS (C yIEeTOM TPpeOOBaHUHA M APYTHX
notpeduteneit). [Ipn HegOCTATOUHOM pacXo/e BHISCHIIOT BO3MOXKHOCTD pe-
TYJIUPOBAHUS CTOKAa PEKU IyTEM CTPOUTEIHCTBA MOIIOPHBIX TUIOTHH H CO-
3/IaHUSI BOAOXPaHWIHIL. [ pemeHust BOIPOCOB, CBA3AaHHBIX C ONpenene-
HHEM JIOCTaTOYHOCTH pacxojia B peKe, MpeIBapUTEIbHBIMU HCCIIEAOBAaHUSIMU
W M3bICKaHUSMH YCTaHABJIMBAIOT: TpaMK pacxo/ia Bo/ibl B peKe U, B 0COOEH-
HOCTH, MUHUMAJIbHBIE PAcXO/bl B 3aCyIUIUBBIE EPHOIBI; 00ECTIEYEeHHOCTh
CTOKa; KOJIeOaHUS YPOBHEH BOJABI B PeKe, MAKCUMaIbHbIE U MUHUMAJILHBIE
nx oTMeTKu. KauecTBo BOJIBI B peke He Be3/e OAMHAKOBO. BOmM3u nctounu-
KOB 3arps3HCHMs (HACEJCHHBIC ITyHKTHI, MPOMBIIIICHHbBIE MPEANPUATHS)
CTOYHBIE BOJIBI, CTEKast B PEKY, 3arps3HsIOT ee. Bosa B pekax uMeer criocod-
HOCTH CAMOOYHIIEHNUS, KOTOPOE MIPOUCXOUT B PE3yJIbTaTe (PU3MKO-XUMHUE-
CKMX M OMOJIOTMYECKHX IPOLECCOB — OKHCIECHHS OPTaHWYECKHX BEIIECTB
PacTBOPEHHBIM B BOJIE KHCIOPOJOM, IIEPEBOAS X B MUHepaibHble. Ha npo-
L[ECCHI OKUCIICHHS 3HAUUTENBHO BIUSIOT CKOPOCTh JBUXKEHUS BOJBI B PEKE,
BETEp, TEMIepaTypa BOJAbI U Ipyrue (HakTopbl, CIOCOOCTBYIONIUE OBICTPE-
IeMy nepeMeIInBaHuIO CTOYHBIX U PEUHBIX BoJ. KauecTBO peuHoi BOIBI H3-
MEHSETCsl TaKXKe U 10 BepTHKaH. [IpuIoHHBIE CIIOM UMEIOT OONBIIYI0 MYT-
HOCTB, 9YeM cpeaHue u BepxHue. OcoOeHHO OombIIast 3arpsA3HEHHOCTh MpHU-
JIOHHBIX CJIOeB OBIBAaET MPH MaBOJKe. Tak Ha3pIBa€MOE IIBETEHHE BOJBI, 00y-
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CJIOBJIMBaEMOC UPE3BBIYAWHO OONBIINM Pa3BUTHEM PA3IUYHBIX MEJIKHX BO-
JOpOCIeH, yXyaIaeT KaueCTBO BEPXHHUX CIOEB (MHOTIA LBETECHHE HEKOTO-
PBIX BHIOB BOJOPOCIIEH HaOmromaeTcs B CpeaHuX ciiosix). Kpome B3Beceit B
PEeYHO BOJie MOTYT HAXOIUTHCS Pa3IMYHBIE TUIABAIOIIHE IPEAMETHI (BOIO-
pociw, 1mena, BeTBH U Jp.), KOTOPBIE MOTYT 3aKyIOPHBATH BOJIOIIPHEMHBIC
OTBEPCTHS BOI03a00POB.

O3epa sBISIOTCS TaK)K€ HICTOYHUKOM BOJIOCHA0KEHHS PHIOOBOIHBIX XO-
391UCTB. BO3MOXKHOCTh MX HCIOJIB30BAHUS JJISl BOJOCHA0XKEHUS ONpe/ess-
€Tcsl BOJIOX03HCTBEHHBIMH pacyeTaMu: MOJIE3HBIM 00bEMOM BOJBI B BOJIO-
€Me C Y4eTOM NOTeph Ha UCMapeHue, GUIbTPaIHIO, 3aMICHHE JT0JDKEH pe-
BBINIATh 00BEM T'0JI0BOTO BOJONOTpebIeHus. bakTepuosnoruueckoe 3arpsis-
HEHHUE BOJBI B 03€PAX 3aBUCUT OT CAHUTAPHOIO COCTOSHUS IIOIAAX BOAO-
cOopa, TIyOMHBI Yaln: HanOoJiee YricTas BOJa B 03epax OBIBACT BJAIIUA OT
Oeperos. B 30He MenkoBoawmii (TiryOnHA MEHEe 2 M) Ka9eCTBO BOIBI OOBITHO
xyxe. HacTo B 03epax B IeTHEE BpeMs HAOIIOaeTCs «IIBETCHUE) BOJIBL, BBI-
3pIBaeMO¢ (PUTOIDIAHKTOHOM, IPU 3TOM BOJZIAa B O3€pe «3elICHeeT» M Kade-
CTBO ee yxyamaercs. bospiieil yacTbio BOOOPOCIH pa3BUBAIOTCS B BEPXHUX
cIosiX BoJibI 10 riryOuHb! 1-1,5 M. Bo BpeMst 0J10BO ks M IMBHEH BOAA ITpH-
HOCHUT MHOT'0 B3Becei, KOTOpbIE BBI3BIBAIOT 3amyeHue o3epa. Hanbosee un-
TEHCHBHO 3aMJIMBAETCs NPUOPEkKHAsE 30Ha 03epa, B 0COOCHHOCTH B MECTax
BHaJieHus1 oBparoB u 6anok. s 60pbObI ¢ 3aMiieHneM BOKpPYT 03epa co-
3[1aI0T JIECOTIOJIOCH], 3aKPETIJISIOT OBParu U He paclaxuBaroT CKIOHBL.

BomoxpaHuamia npeacTaBisioT cO00H 3amoIHEHHBIE BOJAOH MOHIIKE-
HUS TOBEPXHOCTHOTO penbeda. [1o yenoBHsIM MUTaHUS BOJIOXPAHIIIHIIA Pa3-
JETSIOTCS] Ha OECCTOYHBIE, WITH TIyXHe, U UMCIOIIUE CTOK, FITH IIPOTOYHBIE.
Kpome Toro, umerorcsi BonoXpaHWINIIA, KOTOPbIE MUTAKOTCS MOA3EMHBIMU
BoJaMU (POJHUKOBOE MUTAHNUE). BHOIOTHYeCKIiA, XUMUIECKUH, THIPOIOTH-
YECKUH PEXUMBbl €CTECTBEHHBIX U UCKYCCTBEHHBIX BOJOXPAHMUIIMIL 3aBUCAT
OT CTOKa, penbeda u Apyrux GpakTopoB. B 3aBHCHMOCTH OT yCIIOBHI MUTAHUS
1 pekrMa BOJIOXPAaHUIIMIIIA Ka4eCTBO BOJIBI B HEM IIpeTepIeBaeT ONpeeIeH-
Hble n3MeHeHHs1. CHETOBBIE U T0KIEBBIE BOJBI IIPH CTOKE B BOJOXPAHIIIUILE
PacTBOPSIOT IO IYTH P BELIECTB, COJEPKAIUXCS B TOYBAX BOAOCOOpHON
mwiomann. Ilonanas B 6eccTouHOE BOJOXPAHIIININE, 3TH BOABI YACTHIHO HC-
MapSAIOTCS, ¥ KOHIICHTPAIUS COJEeH B BOJIE BOJOXPAHMININA YBEIMIUBACTCS.
Kpowme Toro, Bosia oboramiaercs CosiMi U3 TPYHTOB JIOKa BOJIOXPAHIIINIIA.
Takoii pexuM NUTaHHUs BOJOXPAHIIUILA BEJET K €r0 MOCTENIEHHOMY 3acoJe-
Huio. «L{BeTeHne» BOBI B BOJOXPAHMIIUILE O0BICHIETCSI OYpHBIM ITEPHOAN-
YECKHM Pa3BUTHEM HEKOTOPBIX BHJOB BOAOPOCIEH (CHHE-3€IEHbIE, UATO-
MOBBIE, KpeMHeBbIe U JIp.). «l[BeTeHHe» 0OBIYHO HAOIOJACTCS B BEPXHHUX
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cnosix Boapl. Ho BeTep mepemernnBaeT Boy B BOAOXPAHHUIINIIE U YBEIHIH-
BaeT KOJIMYECTBO BOAOPOCIEH U B HIDKENIEKAIINX CIOAX BOAbl. CaHUTapHBIE
Ka4eCTBa BOJbI BOJOXPAHWINII B 3HAYUTEIHHOW CTENECHU 3aBUCST OT TIIA-
TEJILHOCTH W TOJHOTHI IPOBEACHHST MEPOIPHUATHI MO OYHCTKE JIOKA BOJIO-
XpaHWIININA [0 €T0 3arnoidHeHN. [Ipy co3naHnn BOXOXpaHHUIIMIL IIperycMar-
PHUBAIOT MEPOTIPHUATHS 110 OOpEOE C MX 3aMIIEHNEM U SPO3Uei ToYB B Oepero-
BOI1 30He. []n4 3anepxaHus MOBEPXHOCTHOIO CTOKA U YIyYIICHUS €ro Kade-
CTBa JI0 TOCTYIUICHHS B BOJOXPAHWIHILE IIPOU3BOISAT OCAIKY B O€peroBoi
30HE BOAOXPAHMIINIIA 3aLIUTHBIX M0JIOC 3€JE€HBIX HaCaXICHHH.

IMoa3emHBIe BO/BI 3AJIETAIOT Ha Pa3IMYHBIX TITyOHHAX U B Pa3JIMYHBIX T10-
ponax. Ilo xapakTepy MoJI0’KeHUS B TOJIE TOPHBIX MOPOJ, YCIOBUSAM 3aJiera-
HUS U THAPOTEOJIOTHIECKUM OCOOSHHOCTSAM IPHHSTO BBIIEIISITH TPH OCHOBHBIE
TPYIIIBI TOJ3€MHBIX BOJI: BEPXOBOJIKY, IPYHTOBBIC U apTE3HMAHCKHE.

BepxoBoaxoii Ha3bIBAIOT OMMKaNIINE K TOBEPXHOCTH BOJBI, HE OTINYA-
IOlIHecs MOCTOSHCTBOM BO BPEMEHH M HE MMEIOIME CIUIOIIHOIO Pacipo-
cTpaHeHHs (IIOYBEHHBIE U OOJIOTHBIC, PACIIOI0)KEHHBIE Ha HEOONBIINX JIMH-
3aX BOJOYNOPHBIX ITOPOJ).

I'pyHTOBBIE BO/IBI — 3TO TTO3€MHBIE BOJIBI IIEPBOTO OT MMOBEPXHOCTH MOCTO-
SIHHO JIEUCTBYIOIIET0 BOJAOHOCHOTO TOPHU30HTA, PACIOJIOKEHHOIO Ha MEPBOM
BBIZIEP>KaHHOM T10 TITOIIAIN BOJOYIIOPHOM cllo€. [ pyHTOBBIE BOJIBI MIMEIOT CBO-
0O/IHYIO BOJIHYIO IOBEPXHOCTb, T. €. SIBIISIIOTCS OE3HATIOPHBIMH.

ApTe3naHcKHe BOAbI 3aKITI0UEHBI B BOJOHOCHBIX IUIACTaX, PACHOI0KEH-
HBIX MEXIY BOJOYITOPHBIMH CJIOSIMH, U SIBJISIIOTCS HAIIOPHBIMU. B MecTax BbI-
XO7la BOZOHOCHBIX IIJIACTOB Ha MOBEPXHOCTh 3€MJIHM 00pa3yroTcs POAHUKH,
WJIH KII0UX. POIHNKY MOSBISIOTCS TakXkKe B TEX MECTax, IJie BOAA U3 HAIop-
HBIX BOJJOHOCHBIX IUTACTOB ITOJHUMAETCSI HA IOBEPXHOCTH 3€MJIH 110 OT/EINb-
HBIM TPEIIMHAM U ITyCTOTaM BOJOHENPOHUIIAEMBIX ITOPO/I, TIEPEKPHIBAIOIINX
BOJIOHOCHBIH IIACT.

Bonia HCTOYHMKOB JIOIKHA YJIOBJIETBOPATH CIEAYIOINM TPEOOBAHMSIM:

- OTBEYaTh OMOJIOTHYECKUM OCOOEHHOCTSM BBIPAIINBAEMBIX BUIOB PHIO;

- obecrieunBaTh BBIpAIIMBaEMON pbIOe TOBapHBIE KA4eCTBa,

- IpeI0TBpaNIaTh HAKOMJICHHUE SIOBUTHIX BEIIECTB B PHIOE;

- HE COZIEpXaTh BELIECTB, MOPTAIIMX BKYC WJIN NPHUIAIONINX PhIOE He-
NPUATHBIN 3anax;

- HE JIOJDKHA OBITh UCTOYHUKOM 3a00JI€BaHUH PHIO.

KauecTBO BOJbI HCTOUHUKOB XapaKTepU3yeTcss (PU3NIECKUMH M XMMHUYe-
CKHMH TTOKa3aTeIsIMH.

OM3HYECKIMH TTOKAa3aTEISIMI SIBIISIOTCS €€ TeMIIepaTypa, Ipo3padHoOCTb
U MYTHOCTb, IIBETHOCTB, IIPUBKYC U 3amax.
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TemmnepaTypa BoAbI NIPUPOAHBIX BOJ 3aBHCHUT OT MX IPOUCXOXKICHUS.
Boibl OA3eMHBIX HCTOYHUKOB OTJIMYAIOTCS MTOCTOSHCTBOM TEMIIEPATypHl,
MIPUYEM C YBEIMUCHNEM TIIyOHWHBI 3aJIETaHNS BOJ CE30HHBIE KOIEOAHMUsI TEM-
nepatypsl yMeHblIIatoTes. Temmneparypa BoJl OTKPBITEIX BOZOEMOB (PEK, BO-
JOXPaHUIIHIL) ITPETePIIeBACT 3HAUNTEIbHbIC U3MEHEHMS, CBSI3aHHbIE C Harpe-
BaHMEM U OCTBIBAHHEM BOZOEMOB. [IOMHMO CE30HHBIX U3MEHEHHMI Ha TEMIIe-
patypy BOIBI B OTAEIBHBIX MECTaX OTKPBITHIX BOJOEMOB BIIMSIET MOCTYILIE-
HHE B HUX MOA3EMHBIX BOJI.

IIpo3payHOCTh — OTHO U3 BaKHBIX (PU3NUECKHUX CBOMCTB BOAbIL. CTEIEHb
MIPO3PAavYHOCTH BOJIBI 3aBUCHUT OT KOJIWYIECTBA PACTBOPEHHBIX B HEll OpraHu-
YEeCKUX ¥ MUHEPAIbHBIX BEIIECTB. B eTHHI nepuos npo3payHOCTh 3aBUCHUT
B 3HAYMTEJBHOW Mepe OT Pa3BUTHS BOJOpOCIeH. 3HaueHUE NPO3PavyHOCTH
3aBUCHT OT MHTCHCUBHOCTH NPOTEKAHMS IPOIECCOB (POTOCHHTE3A B TOJIIE
BOJIBL

MyTHOCTB BOJIbI TOBEPXHOCTHBIX HICTOYHUKOB O0OBSICHACTCS HAINYNEM B
HUX B3BEIICHHBIX YaCTHUI] IJIMHBI, IIECKA, WA, OPraHUYECKUX B3BECEH U T.II.
[Tpu4nHOI MYTHOCTH PEYHBIX M O3€PHBIX BOJl MOTYT OBITH COCTABHBIE YaCTH
MI0YB M TOPHBIX TOPOJI, BELIMBIBAEMbIE PEKaMH M3 CBOETO pycJia, a TAKXKE TBEp-
JIbIE OCAJIKH, CMBIBAE€MBbIE OXKJISIMH C TIOYBBI JIECOB, JIyTOB M YJIUI] HACEJICH-
HBIX ITyHKTOB. «JIMBHEBBII CMBIB» B NEPUOJ CHIIBHBIX JIOXKEH MMOBHIIIACT
MYTHOCTB BOJIbI B HECKOJIBKO pa3. B OoNbIINX BOJOEMAaX 3aMyTHEHHE BOJBI
y OeperoB MPOMCXOIUT 3a CYET B3MYUHMBAHHS OCA/JKOB CO JTHA BCIICICTBHE
BOJIHEHUSI B BETPEHYIO MOroay. MyTHOCTh BOJIBI B PEKaxX B pa3jIMdHbIC Bpe-
MEHa Tojla 3HaYUTEIbHO U3MEHSETCS, PUUEM OHA PE3KO BO3PAcTaeT BECHON
B NepHo/ naBojaka. HanMeHbIask MyTHOCTh PEYHOI BOJIbI HAOJIOJAaeTCsl B
3MMHee BpeMsl, KOTja peKa MOKpPhITa JIbOM.

LIBeTHOCTH BO/IBI 32aBUCHUT OT CO/ICPIKAHUSI B HEM OPraHMYEeCKHUX BELIECTB
PaACTUTENLHOTO MPOMCXOXKAEHHS, TaK HA3bIBAEMBIX I'YMYCOBBIX, KOTOpBIE
NPUAAIOT BoJie OypoBaThlii oTTeHOK. [IpH momajganuu B BOIy OTXOJOB pas-
JIMYHBIX TIPOM3BOACTB €€ IBET MOXKET HM3MEHSTHCS B 3aBUCHMOCTH OT
OKPacKH 3arpsi3HAIOINX BellecTB. [Ipy «1iBeTeHNn» BOJOEMOB B 3aBHCHMO-
CTH OT BUJIa OPTaHU3MOB BOJIa IPHOOPETAET TO CBETJIO-3EJIEHYIO OKPACKY, TO
3€JIeHOBaTO-Oypyro (IIpH Pa3BUTHM JMATOMOBBIX BOJOPOCIHEH), TO H3y-
MpYJIHO-3€JIeHY0 (TIIPH Pa3BUTHH CHHE-3EJICHBIX).

IIpuBkyc n 3anax Boxsl. [IpuponHas Boga 061agaeT BKYCOM U 3aI1axoM.
PaznuuaroT yetbipe Bua BKyca BOJbI: COJIEHBIM, CIaJKUNA, TOPbKUI U KUC-
nb1if. 366rroxk MgSO4 BBI3BIBAET rOpHKHIA BKYC, a n3661TOK NaCl — comnerprii.
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Kuciprii BKyc UMEIOT MUHEpaIbHBIE BOJBI IIPH U30BITKE PACTBOPEHHOHN yT-
JIEKUCIIOTHL. 3amaxy BOJBI MO XapaKTepy OBIBAIOT ABYX BUOB: 3aIllaxH €CTe-
CTBEHHOTO MIPOHUCXOKACHHS U 3allaXy HCKYCCTBEHHOTO MPOUCXOXKICHHUS.

ITpruanHO# 3a1axoB €CTECTBEHHOTO MMPOUCXO0XKICHHUS MOTYT OBITh. XUMH-
YEeCKHUil cocTaB MpUMeceil BOABI, KUBYIINE M OTMEPIINE B BOAE OPTaHU3MBI,
3arHUBAIOLINE PACTUTEIBHBIE OCTATKH, CIEHH(UIECKHE OpPraHMIECKHE CO-
€IMHEHMS, BBIJCNIIeMble HEKOTOPBIMHU BOJOPOCISAMU 1 MUKPOOPTaHU3MaMH.
K aT0i1 rpynme 3anaxoB OTHOCST apoMaTHYeCKUH, OOJIOTHBIN, THUJIOCTHBIH,
JPEBECHBI, 3eMJIMCTHIH, 3a1ax IIeCeHH, PHIOHBIH, TPaBIHUCTHIH, HEOIpe/ie-
JICHHBIN.

3amaxy UCKYCCTBEHHOTO TMPOUCXOXKIICHHUS, 00YCIIOBICHHBIE TPUMECIMU
HEKOTOPBIX MPOMBIIUICHHBIX CTOYHBIX BOJI, UMEHYIOT MO BBI3BIBAIOIINM HX
BemiecTBaM: (peHOTBHBIH, XJIOP(HEHOIBHBIH, HE(PTIHOM.

3arpsA3HEHUIO MAaXHYIIMMHU BEIECTBAaMU OOJIBIINX 00BEMOB BOJBI CIO-
cOOCTBYeT NepeMeIINBaHNE UX BETPAMH M ITaBOJKaMH. XapakTep W UHTCH-
CHBHOCTb 3aIiaxa M BKyca BOJIBI OIIPEAEIAIOTCS OPTaHOJICITHIECKH (TIpH TI0-
MOII OPTaHOB YYBCTB).

K xuMudeckuMm ompeneneHusM OTHOCSATCS CIEAYIOIIHEe: YCTaHOBIICHHUE
aKTUBHOM peakIliy BOJBI, OKUCIAEMOCTH, a30TOCOACPIKAIUX BEIECTB, pac-
TBOPEHHBIX B BOJIE I'a30B, JKECTKOCTH U IIEJIOYHOCTH BOABI, XJIOPHIOB, CYJIb-
¢atoB, Maprasiia, xejue3a U JPyrUX 3JI€MEHTOB.

AKTHBHAsl peaKlUsl BOJBI, T. €. CTCIIEHb €€ KHCIOTHOCTH WU LIeN0Y-
HOCTH, XapaKTepHU3yeTcs KOJIWYECTBEHHO KOHIIEHTpAIed BOJOPOIHBIX
WOHOB WIIH, BEPHEE, UX aKTUBHOCTHIO. [yl OOJIBIIMHCTBA MTPUPOIHBIX BOJ
BenuunHa pH n3mensiercs B npenenax 6,5-8,5. Ha senuunny pH Biusier no-
BBIIIIEHHAs] KOHIIEHTPaNWsi TYMHUHOBBIX KHCJIOT HJIHM 3arps3HEHHE BOjOoeMa
CTOKaMHM NPOMBIIIIIEHHBIX TIPEIIPHITHH.

OxucasieMocTh BoAbI. Hamune B MpUpOAHBIX BOJAX OPTaHUYECKUX H
HEKOTOPBIX JIETKOOKUCIISIOIUXCSI HEOPTaHWYECKUX IpUMecei (cepoBojo-
poza, cynb(hHUTOB, 3aKUCHOTO JKeJle3a U 1p.) 00yCIOBIUBAET ONPEICICHHYIO
BEITMYMHY OKHCIIIEMOCTH BOJBL. B CBSI3H C 3THM OKHCIIEMOCTh TOBEPXHOCT-
HBIX BOJ OOBSACHSIETCS IJIaBHBIM 00pa30M HAIW9IHEM B HUX OPTaHHYECKUX Be-
miecTB. OKHUCIIEMOCTh NIPUPOTHBIX BOJ, 0COOEHHO MOBEPXHOCTHBIX, HE SB-
JII€TCS IOCTOSIHHOM BENUMYMHOMN. MI3MEeHEeHne XUMUUECKON XapaKTEPUCTUKHI
MOCTYMAIOIIKNX B BOAY BELIECTB MEHsIET MIOKA3aTellb UX OKUCIsIeMocTu. Bue-
3aIHO€ TIOBBILICHUE OKHUCISIEMOCTH BOJBI BCETAA SBISETCS CIEACTBUEM 3a-
IpSI3HEHUS ee ObITOBBIMU cTOKaMH. OKHCIISIEMOCTh ONPEEISIOT IIyTeM 00-
paboTKu wHccneayeMol Boabl MapraHuoBokucibiM  Kamuem (KMnOy).
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Hammensieir BemnauHOM okuciasieMocTd (okono 2 mr/i Oz) xapakTepu3sy-
I0TCS apTE3MaHCKHE BOAbI. | pyHTOBBIC HE3arpsA3HEHHBIE BOJBI IMEIOT OKHC-
JSIEMOCTb, OJTM3KYIO K OKHUCIISIEMOCTH apTe3UaHCKHUX BOJ. OKHCIAEMOCTD YH-
CTBIX O3€pHBIX BOX B cpegHeM cocTaBisieT 5 — 8 mr/m Oy, a B peuHOi Boje
OKHUCIISIEMOCTH KOJIEOJIeTCS B IMUPOKUX TIpeienax, 1oxoasd 10 60 mr/x u 6o-
niee. BBICOKOH OKHCIISIEMOCTBIO BOIBI OTIHYAIOTCS PEKH, 0aCCEHHBI KOTOPBIX
PAacIIoI0KeHbI B OOJIOTUCTBIX MECTHOCTSIX.

A3oTocoep kaniue BelecTBa (MOHbI aMMOHHUS, HUTPUTHBIE U HUTPAT-
HBIE) 00pa3yloTCs B BOJIE TIaBHBIM 00pa3oM B pe3yJsIbTaTe pa3jioKeHus Oel-
KOBBIX COCTMHEHH, IONaIaloInX B Hee BCer/ia co CTOYHBIMH BOJIaMH, CTO-
KaMH COJIOBBIX, a30THOTYKOBBIX U IPYTHX 3aBOJIOB. belkoBbIe BelecTBa 1o
JeHCTBHEM MHUKPOOPTaHU3MOB TIO/IBEPTalOTCsl paciiary, KOHSYHBIM IIPOIYK-
TOM KOTOPOTO SIBIISICTCSl aMMHUaK. VIHOTZIa B BOJIE BCTPEYAIOTCS HOHBI aMMO-
HUSI HEOPTaHMYECKOTO MPOUCXOXKICHNUS, 00pa3yroIuecs B pe3ysbTaTe BOC-
CTaHOBJICHUS] HUTPATOB M HUTPUTOB I'YMYCOBBIMH BEIIECTBAMH, CEPOBOJIO-
POZIOM, 3aKHCHBIM XeJIe30M U T.1. HUTpaTsl MOTYT 00pa3oBBIBATECS U MPU
NIEKTPUUECKHUX TPO30BBIX pas3psiiax B pe3ybTaTe OKHCICHHUS a30Ta KHCIIO-
POZIOM BO3JlyXa WM IPU PaCTBOPEHHH HUTPATHBIX COJICH ITOUBEHHBIMHU BO-
JnaMu. BoccTaHaBnMBasiCh, HUTPATHI CITYXKAT HCTOYHUKOM 00OTaIleHHS BObI
HUTpPHUTaMU. B MOBEPXHOCTHBIX BOJAX COAEPIKATCs IJIABHBIM 00pa3oM HHT-
putsl (komuuectBo ux Herennko — 0,001-0,003 mr/n). B apre3uanckux Bo-
Jlax Coiep’KaHne HUTPUTOB MOJKET IOCTHTaTh JIECATHIX N0JIeH MUIJIUTpaMMa
B JIUTpE.

Xutopuasl H cyiab(parsl. biarogaps 60MbIIONH pacTBOPUMOCTH XJIOPHU-
CTBIX COJIEH, HOHBI XJIOpa COJIepXKaTcs IOYTH BO BCeX BoJax. Tak, pacTBOpH-
mocth NaCl cocrasnsier 360 mr/i, a MgCly — 545 mr/n. [lpuunHo#i Hann4us
0O0JIBIIOrO KOJIMYECTBA XJIOPHJIOB B BOJIE MOKET OBITH BEIMBIBAHHE ITOBAPEH-
HOM COJIM WJIM JPYT'HX XJIOPUCTBHIX COCAMHEHUI U3 CONMPUKACAIOLINXCS C BO-
JI0H TIIIACTOB MOPOJ, a TaKKe MONaJaHue B BOJY PA3JIMUYHBIX OBITOBBIX CTO-
KOB. B pekax M mpecHbIX 03epax coaepikaHue Cyib(haT-HOHOB OOBIYHO KO-
nebnercs B mpeaenax 60—100 mr/m.

IlenouHocTh BoAbI. I1o7 0011 1IETT0YHOCTHIO BOIBI TOAPa3yMeEBaeTCs
CyMMa cofiepKaIuxcs B BOJie THAPOKCUIBbHBIX HOHOB (OH™) 1 aHMOHOB cia-
661X KucHOT — yroasHO# (MoHOB HCO3™, CO2") 1 ap. [TockonbKy B 60mbIIHH-
CTBE MPUPOJIHBIX BOJ NMPE00IIaal0T YIIIEKHUCIIbIE COSIMHEHHUS, Pa3IndaloT
0OBIYHO JINIIE OMKapOOHATHYIO M KapOOHATHYIO LIEJIOYHOCTD.

KecTkocTh BoaBbI. XKeCTKOCTb IPUPOAHBIX BOJ 00YCIIOBIMBACTCS HAJIH-
YHeM B HUX MOHOB KaJbLust 1 MarHus. OOImas >keCTKOCTh BOJBI COCTOMT M3
KapOOHAaTHON M HEKapOOHATHOW JKECTKOCTH.
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7Kesie3o u mapranen. JXene3o B IpUPOIHBIX BOJAX MOKET HAXOIUTHCS B
BHUJIC HOHOB JIByX- U TPEXBAIECHTHOTO X€Je3a, KOJUIONIOB, KOMITIIEKCHBIX CO-
€MHEHM, B BUIE TOHKOIUCIIEPCHOM B3BeCU. B 03eMHBIX BOaX IPU OTCYT-
CTBHH PAaCTBOPEHHOTO KHCIIOPO/Ia ’KEJIe30 OOBITHO HAXOJUTCS B BU/IE JBYXBa-
JIeHTHBIX cosiell. dopMa, B KOTOPOH NMPUCYTCTBYIOT B MPUPOJIHBIX BOJAX JKE-
JIE30 U MapraHel], 3aBUCHUT OT Benn4uHbI pH 1 coneprkanus kuciaopona. B mo-
BEPXHOCTHBIX BOJIaX KEJIE€30 COAECPHKHUTCS B BUJIC OPraHNIECKUX KOMIUIEKCHBIX
COEAMHEHUH, KOJUIOU0B UM TOHKOAUCIIEPCHBIX B3BECEH.

PacTBopeHnHbIe B Bojie ra3bl. 113 pacTBOpEHHBIX B BOJIE Ta30B Hanboee
BaXXHBIMHU JJIs OLIGHKHU €€ KauecTBa SIBJIAIOTCS YIIEKUCIOTa, KUCIOPO/I, Cepo-
BOJIOPOJ, a30T. YTJIEKHCJI0TA BCTPEUACTCS B OOJIBIINX MM MEHBIINX KOJIH-
YeCTBaxX BO BCEX NMPHUPOAHBIX Bojax. Ilom3eMHbIe BOIBI 00OTAIAIOTCS yTiTe-
KHCJIOTOH 3a CUET Pa3JIOKEHUS] OPTaHUIECKUX COCIUHEHNHN B BOJIE M TI0YBAX.
CopneprkaHHe YTIEKHUCIOTHI B TPUPOIHBIX BOJAX KOJIEOIETCS OT HECKOIBKHUX
J0JIell MIUITMTPaMMOB 110 HECKOJIBKHX COTE€H MWIIMTpaMMOB B | nuTpe.
Kucnopoa B mpupoHEIX BOAAX HAXOAWTCS B PA3IMYHBIX KOHIEHTPALMAX
(0-14 wmr/n). O6oraiieHue BOAbI KUCIOPOIOM IIPOUCXOAUT 3a CUET PACTBO-
pEeHMA ero U3 BO3AyXa U BBIACICHUSA BOIHON PacTHUTEIBHOCTHIO B IIpoIecce
¢dorocunTe3a. CepoBOAOPOA MONAIACT B IPUPOAHBIE BOJIBI B PE3YJIbTaTE X
COIMPUKOCHOBECHH C THUIOIUMHA OPTaHUYCCKUMHU OCTAaTKaMU 1100 ¢ HEKOTO-
PBIMU MUHEPAJIbHBIMHA COJISIMU. A3or nonagacT B IpUpPOJAHBIC BOJABI ITPU 110~
TJIOLICHUH €T0 U3 BO3yXa, IPU BOCCTAHOBJICHUN COCAMHEHHH a30Ta IEHHUT-
puduuHpyomUMH OaKTepHsSIMH, a TaKXKe NP Pa3IoKEHUU OPraHUYeCKUX
OCTaTKOB.

Boabl noa3eMHBIX HCTOYHHKOB, 0COOCHHO ITyOOKO 3aJIeraroniye apre-
3MaHCKHE BOJBI, XapaKTepH3YIOTCS OOJIBIION MPO3pavyHOCTBIO, OTCYTCTBHEM
LBETHOCTH, 3HAUYNTEIBHBIM COJICP)KaHUEM Pa3IMYHBIX MUHEPAIBHBIX COJIEH
(OomBIIOM >KECTKOCTHIO M MHOT/A HAIMYMEM JKeJie3a, Mapranua u jap.). Xu-
MHUYECKHH COCTaB ITOJI3MHBIX BOJ BECbMa pa3zHOoOpaseH. B HHMX MOXKHO
BCTPETUTH B CAMBIX Pa3JIMYHbIX KOHICHTPALUAX IMTOYTHU BCEC XUMUYCCKHUEC DJIC-
MCHTBI, HAXOOAIIUECCA B 3eMHOM Kopé€.

3.2. CucreMbl ¥ cXeMbI BOJI000eCTIEYeHU S PHIGX030B
Cucrema Bog00GecTeYeHHsI — KOMIUIEKC BOJOXO3SHCTBEHHBIX COOPY-

JKCHHUH W yCTPOKCTB, CIyKAIUX JUIs 00ecreueHus BOIOH 00beKTa B TpeOye-
MBIX KOJHYECTBAX U TPEOYEeMOro KauecTBa.
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Cucrema JomKHa CHaOXaTh BOAOI pIOOBOIHOE XO3SICTBO O€3 HEIOIy-
CTHMOTO CHH)KEHHSI YCTAHOBJICHHBIX MOKa3areneil cBoell paboThl B OTHOIIIE-
HHUH KOJIMYeCTBa (MIePEePhIBbI UITH CHI)KEHUE TI0Ia4U BObI) WITH YXY/ILICHUS
€e KauecTBa B HEJOMyCTUMBIX MPE/IENaX, a €ClIi KaueCTBO BOJbI HE COOTBET-
CTBYeT TpeOOBaHUAM MOTPEOUTENS, TO U ee OYUCTKY. [locme BrIOOpa ncTod-
HHUKa BOJOCHA0KEHUS U OTIpeIeNIeHI He00X0IUMOTO 00beMa BOJIBI IS PhI-
OOBOJTHOTO XO3SIICTBA HAMEUYACTCS] CXEMa BOJOCHA0KEHHUsI, KOTOpas YKa3bl-
BaCT COCTaB COOPYXKCHHM, BXOMANIUX B MPUHATYIO CUCTEMY Bojoo0ecrede-
HUS, U UX B3aUMOCBs3b. CXeMa BOIOCHAOKCHHS 3aBUCUT OT MPUHITOTO UC-
TOYHUKA BOJJOCHA0KEHUSI, €T0 XapaKTepa, MOITHOCTH U Ka4eCTBa BOJIBI B HEM,
PACCTOSIHUS OT HEro JI0 CHa0XaeMoro BoJI0i 00beKTa U pelibedha MECTHOCTH.
B nacrosiiiiee Bpemsi Hanbolee MUPOKOe PACTIPOCTPAHCHUE B IIPAKTUKE PhI-
0OBO/ICTBA MOYYHIIH JBE OCHOBHBIE CXEMbI BOJJOOOECIICUCHHSI PHIOOBOTHBIX
XO35HCTB: CXeMa C MPSIMOTOYHBIM IIUKIOM BOJOOOECICUCHHS U CXeMa C 3a-
MKHYTBIM IIUKJIOM (BO00060OpOTHAs). [IprdemM 3Tu cXeMbl MOTYT OBITh C Ca-
MOTEUYHBIM [[BIDKCHHEM BOJIbI, C JIBH)KCHUEM BOJIBI 110]] HAIOPOM JTHOO KOM-
OununpoBanHbie. CXeMbl B3aUMHOTO PACIIONOKEHHS OCHOBHBIX COOPYIKEHUI
nokasassl Ha puc. 3.1 — 3.5.

{4] (5] (4] {’
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Puc. 3.1. 3amxHyTas1 caMOTeUHast CXeMa BOJJO00SCICUeHN:

1 — BOJIOMCTOYHUK; 2 — BOJ03a00p; 3 — HACOCHAS CTAHI[HS IEPBOTO
noabemMa; 4 — coopyxeHue Juis 00e33apakuBaHus BOJIbL; 5 —
TEPMOpEryIsITop; 6 — OKCHreneparop; 7 — prIOOBOJHBIE GacCeHHbI
(pyzp1); 8 — COOpYKEHHSI TSt TPYOOi OYMCTKU BOIBL, 9 — COOPYKEHHUS
Guosorn4eckoit 04ncTKH Boabl; 10 — cOOpyKEeHMs 1711 TOHKOIT OYHCTKH BOJIbI
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Puc. 3.2. CamoTeuHast IPSIMOTOYHASI CXEMa BOJOCHAGKEHHS:
1 — BOJIOHCTOYHUK; 2 — BOJ03a00p; 3 — HACOCHAS CTAHIIHS IIEPBOTO
nogbema; 4 — coopykeHue Uit 06e33apaKMBaHUs BOJEL,

5 — TepmoperyssaTop; 6 — okcureneparop; 7/ — pblOOBOIHbIE GaCCEHHbBI
(mpyzb1); 8 — COOpYKEeHHS TS TPYOOi OYHCTKU BOIBL, 9 — COOPYKEHHUS
Ouonornueckoi ouncTKU Bobl; 10 — coopyxeHns
JUTSL TOHKOM OYHCTKU BOJBI; 13 — BOZOBBIMYCK

Puc. 3.3. 3amMKHYyTas HarOpHAas cXeMa BOJOCHA0KEHHS:
1 — BOJIOMCTOYHUK; 2 — BOJ103a00p; 3 — HACOCHAS CTAHIIHS
MEPBOTo MOJbeMa; 4 — coopyKeHHe JUIs 00e33apaKUBaHUs BOJIBI;
7 — prIOOBOIHBIE OaccelHBI (MPYIBI); 8 — cOOpyXKeHUs It TpyOoi
ounctku Bozsl; 10 — coopysKeHHst [Ulsi TOHKOW OYNUCTKU BOJBI;
11 — GacceiiHbl (OTCTOHHUKH)
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Puc. 3.4. Cxema BOIOCHAOKEHUsI € 3a00POM BOJIBI U3 MTOJ3EMHOTO
BOJIOMICTOYHHKA — KOMOMHUpOBaHHas: 1 — BOJOMCTOYHHK; 2 — CKBa)KHHBI;
3 — HacOCHasi CTAHLIUS TIEPBOTO MObeMa; 6 — OKCUTeHepaTop;

8 — coopyxeHus uis rpy0oii ouncTKH Bozbl, 11 — GacceiiHbl (OTCTOMHUKH);
12 — coopyxenust uist 06e3KeIe3MBAHIS, YMATYCHHS BOJBI JTH0O yIaICHHUS
YIIEKUCTOTH; 13 — BOAOBBIMYCK

bodoHanopHas oaurs

CKkBaxurs!

Puc. 3.5. Cxema BoJOCHAOKEHHS CAMOTEUHASI-TIPSIMOTOYHAS ¢ 3a00poM
BOJIBI U3 [OJ36MHOTO BOJIOMCTOYHKKA: 1 — BOJOUCTOYHHK; 2 — CKBAKHHBI,
4 — coopy>keHUs 11 00e33apaKUBaHUsI BOABL; 7 — PEIOOBOHBIC OacCeHHBI

(ipyze1); 9 — coOpyKEeHHUsT OHOTOTUYECKON OUNCTKU BOAIBI; 12 — coopyKeHus

11 06e3KeIIe3MBaHMs, YMITUCHUS BOJbI JIHOO YIaICHUs YIIIEKHCIOTHI,

13 — BoZOBBITYCK

3.3. Bomo3aGopHbie coOpyKeHUs B CHCTEMaX BOJTOCHADKEHUS

B cootBeTcTBHE C JABYMA KaTCropusAMHU IMPUPOJAHBIX UCTOYHUKOB BOJbL
BOHOSaﬁOpHHe COOPYKXCHUS ACTATCA Ha ABC I'PYHIIbI: COOPYKCHUSA IJIA IIPH-
€Ma BOJbI U3 MOBEPXHOCTHBIX UCTOYHUKOB U COOPYIKCHUSA IJIA IPpHUEMaA BO/IbI

N3 IMMOA3CMHBIX BOJ.

B0/103a00pHBIM COOPYKEHHEM HAa3bIBAIOT TOJOBHYIO YaCTh HACOCHOI
CTaHIMH, Yepe3 KOTOPYIO BOJa U3 HCTOYHHMKA MMOCTYIIAET BO BCACHIBAIOIINE

22



TpyOBI HacocoB. Bomo3zabop obecrieunBaeT HalIeKHBIA 3aXBaT BOJABI U3 WC-
TOYHHKA C TpeOyeMbIM PacXoJ0M H II0 BO3MOKHOCTH C HANMEHBIIHM KOJIU-
YeCTBOM IIPUMECEH, a TaKKe 3a1ePKUBACT U HE JIOIYCKAaeT B CUCTEMY BOJO-
obecrieueHNs 3aXBaYCHHBIE C BOAOH IUTaBAOMIIE PEAMETHI, pEIOY 1 TpyOBIe
npuMecd. B mpaxTuke BonocHaOXeHHS HaOOJIee YacTO UCIIONB3yEeMBIMU
MOBEPXHOCTHBEIMH HCTOYHHUKAMU SIBISIIOTCS peku. st HopMallbHOU paboThI
peyHOro BoJ03a00pa He0OX0IMMO BHIITOJTHEHHE CIIEAYIOIINX OCHOBHBIX Tpe-
OoBaHMiA:

- KOJIMYECTBO BOJIBI B PEKE JIOJDKHO COOTBETCTBOBATh IIOTPEOHOCTH B HEl;

- BOZOIIPHUEMHBIE OTBEPCTHS BO/103a00pa JI0JDKHBI OBITH BCET 1A OTKPBITHI;

- B0/103a00pPHOE COOPYKEHHUE JIOJDKHO OBITh YCTOHYMBO M IPOYHO, He-
CMOTpS Ha BO3JCHCTBHUS Ha HETO Pa3lIMYHBIX (PAKTOPOB;

- BoJia IOJDKHA OBITH 3aXBayeHa 110 BO3MOXKHOCTH HAMIy4LIero KadecTna.

ITo MecTy pacnonoKeHus BOIOIPHEMHUKH JISIIAT Ha OeperoBbIe U pyCIIo-
BbIe. beperosbie BOIONPHEMHUKH YCTPaUBaIOT HA Oepery WM B HEIOCPEa-
CTBEHHOH OJNN30CTH OT HEro. PycioBble BOIONPUEMHHMKH YCTPAaHBAIOT
TOJIBKO MPH HEOOXOJMMOCTHU ¥ BOZMOKHOCTH ITOJIYYSHHUS B PyCile PEKH BOABI
JydIIero KayecTBa, 4eM B OeperoBoii 30He.
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Puc. 3.6. Pa3nenbHbI BOTOIPHEMHNK OEPEroBOro Tura

PaznenbHbIil BoonpueMHUK OeperoBoro tuna (puc. 3.6) mpejacrasisier
coboit xene300eToHHbIN Konoern 1, mepeaHsas CTeHKa KOTOPOTO BBIXOAUT
HETIOCPENCTBEHHO B Pycio peku. Bona mocrynaer B BOAONPHUEMHHK Yepe3
BXOJHBIC OKHa, PACIIOJIOKEHHbIE B IIEPEIHEH CTEHKE KOJIOALA, 1 3a0upaeTcs
HacocaMH 4yepe3 BcachlBaroline TpyObl 3. sl ocyllecTBICHUs MpegBapH-
TEJILHOM Tpy0oi MEXaHMYEeCKOM OYMCTKM BXOJHBIC OKHA CHAOXKaroTCs pe-
LIETKaMH, MPeI0TBPAIaoNIMMHI 3aHECEHHUE BHYTPh BOJONPHEMHHKA OTHO-
CHUTEJIHO KPYIHBIX NpeaMeToB. Kpome Toro, Ha IMyTH OT BXOAHBIX OKOH K
BCACKHIBAIONINM TPyOam Boja MIPOXOIUT Yepe3 CETKHU 4, yCTaHOBICHHBIE B TIe-
peropoaxe 5. Ha ceTkax 3aJiep>KHMBaeTCsl 3HAaUUTENIbHAS YacTh 3arpsI3HEHHUH,
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COJIepIKAIUXCSI B BOJIC: IUTAHKTOH, BOJOPOCIH, Menkuil cop. Hax Bomompu-
€MHBIM KOJIOJILIEM YCTPAUBACTCsl CITy)KeOHbIH MaBUIbOH 6, U3 KOTOPOTO OCY-
LIECTBISICTCSl YNPABJICHUE apMaTypodl M MEXaHHU3MOM OYHCTKH CETOK, a
TaKKe JPYrue OINepaluy, CBI3aHHbIC ¢ IKCILUTyaTallue BOJOIPHUEMHBIX CO-
opyxeHnwuit. Bosia, npore/ias yepe3 ceTkH, 3adupaercsi HacocaMu { 4epes
BcackIBarommue TpyOs! 3. BeackiBaromtue TpyOBI 3 AT 3aIIUTHI OT OBPEKIC-
HU U 711 00JIeTYeHUsT ©X OCMOTpa M PEMOHTA MHOT/IA PACIIOJIAraioT B CIie-
UaabpHOM rajepee 9. BomonpueMHBIil KOJIOACI] pa3aenseTcs MpoI0IbHBIMU
reperopoaKaMu Ha jiBa otaeneHus (A u b). Oto obecnieunBaer decniepeOoii-
HOCTH pabOTHI BOJOMPUEMHHKA U TIO3BOJISIET OCYIIECTBIIATH MIEPUOTHUECKYIO
OYHUCTKY U PEMOHT BOJOMPHEMHHKA €3 MpeKpalieHus moaauu Bosl. Bomo-
MPUEMHUKH OEpEeroBOTO THIIA UMEIOT B IUIAHE KPYIIIYIO, DIUTUIICOUIATBHYIO
WK IPSIMOYTOJBbHY0 (OPMY, BEIOUpAEMYIO B 3aBUCHMOCTH OT MECTa Pacro-
JIOXKEHHSI BOJOMPHEMHHKA, YCIOBUI 00TEKaHHs €ro BOJAMH PEKH, HCIIONb-
3yeMoro 000pyI0BaHuUsI HACOCHOM cTaHIUU. Pa3Mepbl BOJOIIPUEMHHKA, €r0
OCHOBHBIX 3JIEMEHTOB 1 000py10BaHHUs (CETOK, PELIETOK, TPYD) OMpPEACISIOT
YACTUYHO MYTEM THPABIUYECKOTrO pacyeTa U YaCTUYHO MO COOOPaKEHUSIM
KOHCTPYKTHBHOTO U 9KCIUTyaTallMOHHOTO XapaKTepa.

BOI[OHpI/IeMHI/IKI/I PYCIOBOro Tvia 4ame BCEro NMpuMEHAOT IIPHU MMOJIOTUX
Oeperax. B atux ycinoBusix TpeGyemble s 3a00pa TiIyOUHBI B peKe Haxo-
JISITCSL HA OTHOCHUTEJIBHO OOJIBIIIOM PAacCTOsSHUM OT Oepera. OO1as cxema Bo-
7103a60pa Mpu PyCIIOBOM BOJOMPHEMHHUKE BKIFOYACT PYCIOBOIl BOJOIPHEM-
HHK, CAMOTEYHYIO JINHHIO U OeperoBoii kosozell (puc. 3.7).

Ot orosioBka 1 Bojia 10 CaMOTEUYHBIM JIMHUSIM 2 MOJBOJUTCS K Oepero-
BoMmy kosioany 3. Ero KoHCTpyKIsi 1 000pyi0BaHHE HECKOJIbKO OTIIHYA-
FOTCSI OT OOBIYHOTO BOJIOTNIPHEMHHKA OEPEroBOTO TUIIA, TOCKOJIBKY BOJA U3
HCTOYHHMKA MMOCTYMAET B HETO HE Yepe3 BXOJHBIE OKHA, a 10 CAMOTEYHBIM
TpyOaM. B KauecTBe BOJONMPUEMHHMKOB PYCIIOBBIX BOJ03a00pOB IMpHMe-
HSIOT 3aTOTUICHHBIE OTOJIOBKH HE3AIUINEHHOrO M 3alIMIICHHOTO THIIOB C
IIOCTOSIHHBIM YPOBHEM 3axBaTa BOJbl. TpyOuaTele BOJONPHEMHHUKH HeE3a-
IMUIICHHOI'O0 TUIIa YCTpauBalOT B BUJAC HAKIIOHHBIX CTOAKOB C BOPOHKaMH
(pacTpybamu), SBISIFOIIMXCS MPOJOJIKEHUEM CaMOTeYHBIX TpyO (puc. 3.8).
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Puc. 3.7. BogonpueMHHUK pycIOBOTO THIIA:
1 — oronoBok; 2 — camoTeunsie TPyObl; 3 — OeperoBoii Komozelr; 4 — K Hacocam
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Puc. 3.8. TpyOuatslii He3aIUIEHHBIH 3aTOINICHHBIH BOOIPHEMHHK

BxomHbpIe 0TBepcTHS pacTpyOOB OOpalieHsl B CTOPOHY TE€UEHHUS PEKU H
MIEPEKPBIBAIOTCS COPOYAEPKUBAIOIINMHE perreTkaMu. CopoyaepKuBaroIume
CHhEMHBIC PEIIETKH JEeNAI0T U3 cTepkHei ¢ mpocBeTamu 30-50 mm. CrepykHI
pEIIeTKH YCTaHABIMBAIOT BEPTUKAIBHO MM C HEOOJBIINM HAKIOHOM B CTO-
POHY TE€UYEHHMS, YTO MO3BOJISET OYMIIATh PEIIETKY OT copa rpabismu u Oar-
pamu (¢ smonku). [ns ymeHblneHHs oOMep3aHWS BHYTPHBOJIHBIM JIbJIOM
CTEpPIKHU MOKPHIBAIOT TUAPOHOOHBIMHU MaTepranamu (pe3uHou u ap.). Camo-
TEYHBIE BOJAOBO/IBI PYCIIOBBIX BO/103200POB IPOKIIAABIBAIOT U3 )KEIE300€TOH-
HBIX, aCOOLIEMEHTHBIX WJIM YYT'YHHBIX TpyO. Hanbonee vacro mis sToro uc-
MOJIB3YIOT CTAJIbHBIE TPYOBI C YCHJICHHBIMH CTHIKAMH M HaI€KHOM MPOTHUBO-
KOppO3WOHHOH wu3oisanuend. CranbHble TPYOBI XOPOIIO CONPOTHBIISIOTCS
yJlapaM ITUIaBaloMnX IPEIMETOB U HE pa3pylIaloTcs Npu 00pa3oBaHUU MO
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HUMHU MECTHBIX BPEMEHHBIX IIPOMOUH. TpyOBbl yKIIaIbIBAIOT B PyCJe PEKH B
HernyOoKoit TpaHmee, Huke nHa peku Ha 0,5 — 1,0 M, uTO mpenoxpanser ux
OT YIAapOB TSDKENBIMH TIPEIMETaAMHA W HCTHUPAHUS JOHHBIMH HAHOCAMHU.
CBepxy TpaHIIEI0 YKPEIUIAIOT KaMeHHOI HaOpockoil. CaMoTeYHBIE BOIO-
BOJIBI IIPOKJIA/IBIBAIOT B JIBE JIMHUHM TPYO, 4TO oOecreunBaeT HaJIe)KHYIO pa-
60Ty Bomo3abopa Ha cirydail aBapuu (II03BOJIIET TOOYEPETHO IIPOMBIBATE Ca-
MOTEYHEIE TPYOBI, CO34aBaTh B TPyOaxX HE3AWIISIONINE CKOPOCTH ITIyTEM BBI-
KJIFOUEHHUs] OHOHM JIMHUM TIPH MajJoM B0J03a0ope) WM B MaBOJOK, KOTJa
peka HeceT MHOTO B3Beceil. /J[luamMerp caMOTEYHBIX BOZOBOIOB OIPEICIISIOT
IO CKOPOCTH JABIKEHUS BOJBI B HUX IIPH MIPOIMYCKE PACYETHOTO pacxoja 1o
JBYM JHHUSIM TpYO. IIpH sKcITyaTaliuu caMOTEYHBIX BOIOBOIOB HE UCKIIIO-
YEHO 3aCOpPEHUE BXOJHBIX PEIETOK U TpyO. [ist ynaneHus: copa 1 HAaHOCOB
CaMOTEYHBIC TPYOBI MPOMBIBAIOT OOPATHBIM TOKOM BOJBI C OOIBIION CKOPO-
cThio (10 2,5 M/c). BeperoBoii mpreMHO-CETOYHBIH KOJIOIEL] pacIioiaraioT Ha
HE3aTOoIUIIEMOM MecTe, OJIHKe K peKe, 4TOObI He yJUIMHSTh CaMOTSYHYIO JIU-
Huro. @opma KoIoAna B IIaHe OOBIYHO KPYTJIasi, pexke oBajbHas. Pa3meps
MIPUEMHO-CETOYHBIX KOJOAUEB OINPCACIAIOTCA M3 YCJIOBUA PASMCUICHUSA B
HUX 000PYIOBaHUS: CAMOTEYHBIX M BCACHIBAIOIIUX TPYO, apMaTyphl, CETOK
JUTSL TIPOLIS)KUBAHUS BOJIBL, TPSI3EBBIX HACOCOB JUISI yOAJICHHSI HAHOCOB (pHC.
3.9).

[IpuemHo-ceTouHsIit KoNOME (prc. 3.9) pasnensercs NPoaOILHON CTEH-
KO Ha JIBe CEKIHU. DTO MMO3BOJISIET PEMOHTHPOBATH MJIH OYHIIATH OJTHY CEK-
LU0, HE TIpeKpaIas paboTel qpyroi. J{Jst 3aaepKaHus MEJKHAX TUIABAFOIIUX
PEAMETOB MEKAY CAMOTEYHBIMU U BCACBIBAIOIITUMHA pr6aMI/I B IPUEMHO-CE-
TOYHOM KOJIO/ILIE YCTAHABIMBAIOT MIEPETOPOJIKY C OKHAMH, B KOTOPBIX pa3me-
IIaf0T ChEMHBIEC CETKU M3 HePrKaBeIOMIEH MTPOBOJIOKH C TYSHKaMU OKOJIO 5 MM
B CBETY. B KaXXIOM OKHE yCTaHABJIMBAIOT JBE CETKU OJHY 3a Jpyroil. Bo
BpEMsI YUCTKHU OJJHOW CETKHU BOJIa ITPOLIEKUBAETCS Yepes Ipyryro. B mpuemuo-
CeTYaTOM KOJIOIIIEe IIPOUCXOTUT OCaKICHHUE MeCKa U B3Beceil. bonpimas yacte
B3Beceil BBINA/IAET B IEPBOM OTJIENICHUH, IO CETOK. J{JIsl CKOIIJIEHHS 1ecKa 1
uja mepBoe OTHeeHne yrryomnstoT Ha 1-1,5 M HUKe KOHIIa CaMOTEYHOM JTH-
HUH, a MEXIy TIEPBBIM U BTOPBIM OTJICIICHHEM YCTPAMBAIOT ITOPOT BEICOTOMH
0,5-1 m. Bo BTOpOM oTAeneHH Kool (IOCe CeTOK) pa3MearoT BCaChl-
BaloIIHe TPYOBI HAHOCOB.

Jnst mpueMa IMoJ3eMHBIX BOJ| MPUMEHSIOTCS COOPYXKECHUS CJIETYIONINX
THUIIOB: BEPTUKAJILHBIE U TOPU30HTANIBHBIE BOJI03a00PHI, KarTaXKH.
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Puc. 3.9. I[IpueMHO-CETOUHBIH KOJIOZEL: a — pa3pes; 6 — IulaH, 1 — caMOTeYHbIe TPYOBI;
2 — poMbIBHBIE TPYOBI; 3 — BcackIBarolye TpyObl; 4 — BOZOCTPYHHbIH HAcOC
(runponneBarop); 5 — ceTku; 6, 7 — 3aIBIKKU

K BepTHKaILHBIM B0103260paM OTHOCSTCS IIAXTHBIC KOIOALBI K Oypo-
BBIC CKBOKHMHBL. Te U Apyrue HOCAT TakKe obliee Ha3BaHue — Komoansl. Ko-
JIOIIBI MMCIOT TPH OCHOBHBIEC YacTH: CTBOJ, WJIH IIAXTY, — BEPTHUKAIbHbIC
TOPHBIC BEIPAOOTKH, C HOMOIIBIO KOTOPBIX JOCTHIAIOT BOJOHOCHOTO IUIACTa,;
BOZONPHEMHYIO 9acTh — BBIPaOOTKY, yIIyOICHHYIO B BOJOHOCHBIN IUIACT,
gepe3 KOTOPYIo 3a0HparoT MOJ3EMHYI0 BOAY U3 BOJOHOCHOMH MOPOJBL; YCThE,
WITH OTOJIOBOK, 3alMIIAIONIME KONOIBI OT 3arps3HCHUI U CIyXKallue s
BCHTHUJISIIIUU U COO6IlIeHI/IH C IMOJIOCTHIO KOJIOALA. B PBIXJIBIX TOPOJaX CTCHKH
KOJIO/IIIEB KPEMAT JUisl penoTBpaiieHus oosana (puc. 3.10).

X Puc. 3.10. Cxema Bo103a00pHO# CKBa)KHHBI:

1 — orcroitnuk ¢unbTpa; 2 — GHILTp (pabdouas
4acTh); 3 — HaApMIBTPOBast TpyOa; 4 — CaNbHUK;
5 — ctBOI; 6 — HanpasisTIOmAast Tpy6a (KOHIYKTOP);
7 —ycTbe

i _/_/'/.,:,a// ,/,{741//. .
-

I'opu3oHTaNBHBIE BOA032a00PHI — APEHAXHBIC TPYObI WU TajlepeH, 3a10-
JKEHHBIE B BOJIOHOCHOM ILIACTE C HEOOJIBIINM YKJIOHOM M OTBOJISIIHE MOA3EM-
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HYIO BOJIy CaMOTEKOM B IIpHEMHBIE (COOpHBIE) KaMephl. VX MPpUMEHSIOT TIpe-
HMMYIIECTBEHHO /IS JOOBIBAaHMS HETITyOOKO 3aJIeTafoniX (Jo 6—7 M) TpyHTO-
BBIX BOJ TIpH Maoi (1—3 M) MOIITHOCTH BOJAOHOCHBIX IuactoB (puc. 3.11).

Q

Puc. 3.11. Cxema ropi30HTAIEHOTO BO03a00pa:
a — B IUIaHe; O — B pa3pese

Kanraz:ku (ot ppanir. le captage) npencraBistrot coboii coopyKeHUs st
3axBara U OTBOJA KIIFOUEBO# (POAHMKOBO#) BobI (puc. 3.12).
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Puc. 3.12. TIpocreiimnii KanTax BOCXOASIIETO HCTOYHHKA ¢ KAMEHHON HAOPOCKOIA:
1 — pabounii ypoBeHb; 2 — IPEAEIBHO HAUBBICIIHI yPOBEHD

3.4. Bonoxo3siiicTBeHHbIe pacyeThl A5 HANOJHEeHHUs NPYI0B,
B0J000MeHa B 3MMHHX NPYAAX U )KUBOPbIOHBIX CAJKaX,
AJ1s onpeiesieHNsl MOTePh BOABI HA HCNAPEHHE C MOBEPXHOCTH
npyaoB U GUWILTPAUUOHHBIX MOTEPH BOJbI

JLis OIleHKH KadyecTBa BOJIBI M OCYIIECTBIICHHS BOJIOXO3SIMCTBEHHBIX pac-
YETOB MCHOJB3YIOT MaTepHalbl THAPOJOTHUECKUX U3BICKAHUIl 10 PEUHOMY
CTOKY, ITyTE€M BOJIOXO3SIICTBEHHBIX PacUETOB ONPEACIAIOT 00IIyI0 OTpeo-
HOCTh PHIOOBOJHOTO XO03siiicTBa B Boje. C MOMOIIBIO BOJIOXO3SHCTBEHHBIX
pacyeToB HaXOAT: 0OBEMBI JUISl HAITOJTHEHHS ITPYI0B; PACXOAbI BOBI JUIS BO-
J000MeHa B 3UMHHUX TIpYyJlax M KMBOPHIOHBIX CajKax; MOTEPH BOJbI HA MCIa-
pEeHHE C MOBEPXHOCTH MPYJOB U TPAHCIHUPAIHIO; (QHIBTPAIIMOHHBIE TOTEPH
BoJbI. OO0IIast MOTPEeOHOCTH B BOZE OT/IENBHBIX KaTErOpHi MPYI0B ONpeIes-
€TCsI ICXOI M3 001 TUIoIa M 1 00beMa NpyA0B. YUUTHIBAsL, YTO 3MMOBAJIb-
HBIE TIPYB! JOIDKHBI OSCTIPEpPBIBHO 00ECIeUMBATHCS BOJOW B IEPHOJ C OK-
TA0ps IO Maii, B TEYCHHE 3TOTO BPEMEHH depe3 Kaxasle 8—12 cyT Bona B 3u-
MOBaJBHBIX MpPYyJaX MOJHOCTBIO CMeHseTcs. Pacxon Boabl B 3UMOBAIIbHBIX
npynax, Kak mpaBuio, npuHUMaroT 15—-18 n/c Ha | ra, B BRIPACTHBIX IpyIax,
rJie 3uMyIoT ceroiietku (npu 30-cyTouHoM BojiooOMeHe), — 2,5-3 si/c Ha 1 ra.
OcrasnpHble KaTeropuu MpynoB, (QyHKIIMOHUPYIOIINE B MEPHOJL C amlpess o
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OKTS0pb, 0OecrednBaroTCs BOAOHM IS HAIONHEHHUS HX B YCTAaHOBJICHHBIE
CPOKHM C Y4eTOM IOIIOJIHEHUs 1oTeph Ha (uibTpanuio. Hamomnenue 3umo-
BAJIBHBIX U MAaTOYHBIX NPYIOB KapIOBOTO PHIOOIIMTOMHHKA IIPOU3BOANTCS HE
6ornee 2 CyT, HO €CIIH TTO3BOJISIET ASOUT HCTOYHUKA BOIOCHAOKEHHSI HAITOTHE-
HUE NPYAOB OCYILIECTBIAETCSA B MEHbINI cpok. HepecToBble Npy /bl HAMOTHSI-
torcs B Teuerne 0,2-0,3 cyT i Kaxaoro npyna, Beipactaeie — 10—15, manb-
KOBBIE — 2—3, KapaHTHHHBIE — 1-3 cyT. Bee mpyier ppIO0OBOTHOTO XO3sCTBA
HMEIOT HEe3aBUCUMOE BOIOCHA0KEHHE U CITYCK BOJIBI.

B prIOOBOIHBEIX XO3SHMCTBaX HMHIYCTPHAIBHOTO THIA CHCTEMY BOJOIO-
Ja4n B OacceifHaX pacCUNTHIBAIOT UCXOS, U3 YACIBbHOI HOPMBI BOJIOIIOTPEO-
nenus 2-3 1/c Ha 1 1 copepxkaielicst B OacceliHe pbIObI TP MaKCUMaJIbHOU
IUIOTHOCTH Mocasiku. CrcteMy cOpoca BoJbl U3 0acCeiHOB PACCUUTHIBAIOT 3
YCIIOBHs 00ECTIEYEH s TIPUCITYCKA YPOBHS BOBI Ha /3 — Yo riryGuHe! B Teue-
Hue 5—10 MuH Ge3 nMpekpauieHns WX YMEHbIIEHHS BOJONOAAYH.

B dopeneBbix ppIOOBOIHBIX X03SHCTBaX KOJMYECTBO BOJBI MPH BBIXOJIE
¢dopemn 100 11 ¢ 1 ra paccuuTHIBaETCA MO CIEAYIOMINM HOPMAaTHBAM:

- B BBIPACTHBIX NPYJax MMPH BhIPALIMBAHUN CETOJIETKOB JI0 CEHTIOPs-0K-
TAOPsT KOJIMUECTBO BOJIBI COCcTaBseT 4,3 1/MUH Ha 1 Kr Beca phIObI;

- B BBIPACTHBIX MpyJax MpU COJAECP)KaHUU CETOJeTKOB ¢ 1 Hos0ps mo 10
anpesst KOJIMYecTBO BobI coctabisieT 0,2 ji/MUH Ha 1 KT Beca phIOBI;

- B HaryJIbHBIX NpYy/ax MpH JIETHEM BBIpAIMBAHUH (OpPENU KOJHYECTBO
BOJEI cocTaBisieT 2,1 1/mMuH Ha 1 KT Beca pBIOHI;

- B MaTOYHBIX NPYAAX KOJIMIECTBO BOABI cocTamisieT 2,1 n/MuH Ha | Kr
Beca MPOU3BOJIUTENEH U PEMOHTHOTO MOJIOTHSIKA (TPEXIIETKOB);

- IpY 3UMHEM COJIep)KaHHUHU JIBYXJIETHUX (openeil B caikax v 3MMOBaJIb-
HBIX NIPYyJax KOJNYeCTBO BOJibI cocTaisieT 0,2 j1/MuH Ha 1 Kr Beca pbIObI;

- B caJKax B MPEIHEPECTOBBIN MEPHOJ KOJIUIECTBO BOABI COCTABISAET
0,2 i/mMuH Ha 1 KT Beca MPOU3BOAUTEINICH U PEMOHTHOT'O MOJIOIHSKA;

- B MIHKYOAIIMOHHBIX almnapaTax KoJuuecTBO Bojbl cocrasisiet 0,1 1/MUH
Ha 1000 ukpuHOK;

- B ammaparax, JIOTKax IpH CoJepKaHUM JMYMHOK a0 10-12-nHeBHOTO
BO3pacTa KOJINYECTBO BO/BI cocTaiseT 0,2 1n/MuH;

- B almaparax, JIOTKax, KaHaBax, OacceifHax npu BblaepkuBaHuu 10 40-
JTHEBHOTO BO3pacTa KOJIM4ecTBO Bojabl coctapiset 0,3 m/muH Ha 1000 man-
HOK.
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4. TEXHUYECKHUE CPEACTBA BOAOIIOJAYN
4.1. Knaccudukanus HacocoB

Eme B riryOokoi IpeBHOCTH Ui MOIBEMa BOABI Ha KaKyIO-TO BBICOTY
JIIOAM UCTIOJIB30BAIH MPOCTEHIIINE BOJOIOIHEMHHUKH, T. €. YCTPOUCTBA, M03-
BOJISIIOIINE M3MEHHUTH 3amac dHEPTHH, KOTOPOH oOyajana »KHUIKOCTh J0 €¢
moabeMa. [1oCTeneHHO 3TH YCTPOWCTBA COBEPIICHCTBOBAIKCH U MPEBPATH-
JIUCHh B MAaIllMHBL. MalIuHO#N Ha3bIBaETCS YCTPOWCTBO, MpeoOpasyrolee mo-
Jy4aeMyI0 SHEPTHIO0 B MEXaHHUYCCKYI0 paboTy. Eciu pabodnm TenoMm B Hel
SIBIIICTCS KHUIKOCTh, TO TaKas MalllMHA HA3bIBACTCS TUAPABINICCKOM.

Hacocamu Ha3BIBarOT MaIlIMHEL, TPeIHA3HAYCHHBIC I CO3AaHMUS TOTOKA
xuakoctd. OTIamgue Hacoca OT APYTHX BOJOMOIHEMHHUKOB B TOM, YTO OH,
KaK TMPaBUJIO, 00J1amaeT CnocOOHOCTRIO BCACHIBAHUS M HATHETAHUS JKHIKO-
cti. C IOMOIIBI0 HACOCA MOYKHO TTOJHIMATE JKHAKOCTh Ha OMPEICICHHYIO
BEICOTY WJIM CO3[]aBaTh B TPYOOIPOBOIHOM cHcTeMe (HampuMep, B CHCTEME
CMa3K{ aBTOMOOMJISI) H30BITOYHOE NaBJICHHE.

B 3aBHcHMOCTH OT MeXaHHM3Ma MEPeJadyd dHEPTUU JKUIAKOCTH HACOCHI
MOIPA3ICIIAIOT Ha JIBE FPYIIIbI: THHAMUICCKHE U 00bEMHEIE.

JAHAMHYEeCKHM Ha3bIBAIOT HACOC, B KOTOPOM KHIKOCTh MIEPEMEIIACTCs
O] CUJIOBBIM BO3JICHCTBHEM Ha HEE B Kamepe, MOCTOSHHO COOOIAOIIeH s
C BXOJIOM M BBEIXOJIOM Hacoca.

K »T0i1 rpynme oTHOCSATCS JTonacTHbIE (LIEHTPOOESKHBIE, OCEBBIE U AUATO-
HAJIbHBIC) W HACOCHI TPEHHUs (BUXPEBBIC, EHTPOOESKHO-BUXPEBEIC, ITHUCKO-
BEIC, IITHEKOBBIE U JIP.), @ TAKXKE JICHTOYHBIE BOJOIOIHEMHUKH.

O0BeMHBIM Ha3BIBAIOT HACOC, B KOTOPOM padovast JKUAKOCTh epeMera-
€TCS BCIICACTBUE MIEPHUOTNICCKOTO U3MEHEHUsI 00beMa 3aHUMAaeMO €f0 Ka-
MepEI, TOTIEPEeMEHHO COOOIIAIOICHCS C BXOJJOM M BEIXOJIOM Hacoca.

K 370t rpynme OTHOCATCS: TMOPINHEBHIC, IUTYHXXEPHBIC, KPBUIbUATHIC,
[UIAHTOBBIC, BOJAOKOJIBIICBBIC, BAKYYMHBIC U JAPYTHE HACOCHI, @ TAKIKE BO3-
JYIIHBIC BOJOMOBEMHHUKH.

Hacoc cam mo cebe He B COCTOSHHUHM MEPEKaYMBATh BOJAY, TaK KakK e
HY)KHO MOJBECTH M OTBECTH OT HEro, a pabouuii opraH JOJDKEH MOJIYYUTh
SHEPIHI0 OT KAKOT0-TO ABHMIaTesst (OT 3JIEKTPOMOTOPA HITH JIBUIATENISI BHYT-
PEHHETO CropaHwsi), TO HEOOXOIUMO MMETh BCACBHIBAIONIMI U HATHETATEIb-
HBIA TPYOOIIPOBO/IBI, & TAKIKE 3aMIOPHYIO (33ABIDKKU U KPAHbI) H H3MEPHUTEIb-
HYIO (BaKyyMMETP K MAaHOMETp) apMaTypy.
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Hacocnas ycranoBka (puc. 4.1) cocTOHUT U3 BCaChIBAIOIIETO TPYOOIIpO-
Boza 1, Hacoca 2, HaOPHOTO TPYOOIPOBOAA 3, 3AIIOPHON 4 U H3MEPUTEIb-
HOW 5 apmarypsl. Hacoc, mpuBOIMMEI B eliCTBHE IBHKHUTENEM JIFOOOTO
Buza (QJIEKTPOJBHUraTENIEM, IBHTATENIeM BHYTPEHHETO CrOpaHMs, MapoBOi
MAaIIMHOW WIIM BPYYHYIO), 3a0upaeT Boxy u3 HikHero o0beda (HB) u momaer
B BepxHwuii (Bb).

B cocraB HACOCHO# CTaHIMM BXOIAT: Bomo3abopHoe coopyxkenue (1),
3/JaHNe HACOCHOM CTaHIMU (2), B KOTOPOM pa3MeIaloT MUHIUMYM JIBE HacOC-
HBI€ YCTaHOBKH (3), BHECTaHIIMOHHBIN HAIOPHBIA TpyOOIIpoBo/ (4), BOJIOBEI-
nyck (5) (puc. 4.2).

BB

Puc. 4.1. Cxema HaCOCHOM yCTaHOBKH

Puc. 4.2. Cxema HACOCHOH CTaHINHU: 1 — BOI03a00pHOE COOPYKEHHE;
2 — 371aHNe HACOCHOM CTaHINN; 3 — HACOCHBIE YCTaHOBKH;
4 — BHECTaHIIMOHHBIN HAIOPHBIH TPYOOIIPOBO; 5 — BOAOBBIITYCK

T'uapoTeXHHYECKHii y3eJI MAIIMHHOIO BOIOMOABEMA BKIFOYACT BOIO-
oIBOIsITIIee coopyxeHue 1 (TpyOompoBo T MM KaHai), HACOCHYIO CTaHIIUIO
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2, BonmooTBOAIIEee coopyxkerue 3 (puc. 4.3). Kpome sToro B ero coctaB Mo-
TYT BXOJAUTH Pa3IHMYHBIC THAPOTEXHUIECKHE COOPYKEHHS (IamOBI, TPYOBI-
PETYISATOPHI U Ap.).

2
1 \ LON
~OA

& omag

Puc. 4.3. Cxema rHAPOTEXHUYECKOTO Y3/Ia MAIIMHHOTO BOJOMOIbEMA!
1 — BogomoaBosIIee COOpYXKEHUE (TPYOOIPOBOX HIIM KaHAI);
2 — HACOCHAs CTAHIS; 3 — BOJOOTBOIALIEE COOPYIKECHIE

4.2. OcHOBHBbIE U JOMOJHUTEIbHbIE TApaMeTPbl HACOCHOH YCTAHOBKH

HacocHast yctaHoBKa ¢ JI00BIM HACOCOM HMMEET CIIEAYIOIINE OCHOBHBIC
rapaMeTpsl:

1. Pacxon (moxava, Mpou3BOIUTEIBHOCTH) — 3TO 00BEM BOJIBI, IPOXO-
JSIIIUH Yepe3 BBIXOJHOM MaTpy0oK Hacoca B eiMHMIYy BpeMeHH. O0o3Haya-
ercs Q, uMeeT pasMepHOCTh M/c, M/4.

2. Hamop — 3TO KOJNMYECTBO SHEPTHH, KOTOPOE MOIYYHIIAa JKHUIKOCTD,
TIPOIs Yepe3 HacoC, BRIpaXEHHOE B METpax BOASHOTO croiba. O0o3Hava-
ercst H, M. DTa sHeprus TpaTutcs Ha MPEOJOJECHUE BBICOTHI TOJABEMA U CO-
MPOTHBIICHHE TPYOOIPOBOA, T. €.

H=H, + hyp, (D)
rae H — Hanop Hacoca, Mm;
H; — BrIcOTa OIBEMA KUAKOCTH, UITH T€OJIE3NIECKUI (TEOMETPUIECKHUIN)
HArop, M;
h.p. — compoTuBneHIE TPYOOIIPOBOIA, T. €. CyMMa MOTEePh Hamopa (MecT-
HBIX ¥ TI0 JUIMHE) BO BCACHIBAIOIIEM U HarHETaTeIbHOM TpyOoIIpo-
BOJAX, M.

[o moxa3anusM MPUOOPOB, YCTAHOBJICHHBIX HA JICHCTBYIONIECH HACOCHOM

YCTaHOBKE, HATIOP OTPEACISICTCS 110 POopMyIIe

V2 —q - V2
H:hM _(i hM.B)+Z+M , (2)
2.9

rae h, = P _ MOKa3aHUs MAHOMETPA, M;
PY
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+h,, = £Pw — okasaHus MAaHOBAKYYMMETpA C YIETOM 3HAKA, M;
Py
Z — pacCTOSHHUE M0 BEPTUKAIM MEXKIY TOYKaMH 3aMepa BaKyyMMeTpHde-
CKOTO ¥ MAaHOMETPUYECKOTO JaBJICHHS, M;
o — K03 PUIMEHT KHHETHIHOCTH. 111 TypOyIEeHTHOTO IBIDKEHHS JKU-
xocth o = 1,05;
Vi ¥V — CKOPOCTH BO BCACHIBAOIIEH M HATHETATENbHOM TpyOax, onpeae-
JsieMbIe o GopMyie

v=_, @3)

/I (® — IUTOMIAIb CCUCHHS TPYOBI.
Tak Kak pa3HOCTb CKOPOCTHBIX HAIIOPOB HEBEJIHMKA, TO €F0 MOXKHO NpEHe-
Opeub, ¥ hopmyia (2) mpUMET ClIeTyIOLUIUI B!
H=hy—(hw) +z. 4)
3. MoIIHOCTh HACOCHOI YCTAHOBKH MOJXXET OBITh MOTPEOISIEMOit, (-
¢dexruBHOM (N€), T. e. moydeHHO# oT aurareisi, U none3Hou (Nyon), 0THA-
BaeMmol xuakocti. O6o3HadaeTcst OykBoit N, mmeer pazmMepHOCTh KBT.
[Motpebasiemast MOITHOCTH OIPEAENAETCSA MPU MOMOIIN BaTTMETpa, 3¢-
¢exruBHas — no rpaduxy N=f (W), a monesnas — no popmyre.
N, =P 9 QH xBr. ®)
1000
s BB MoJIe3Hass MOITHOCTH paBHA Npor = 9,81 -Q - H (kBr1).
4. Koad¢puuueHT noie3Horo aeiicrBusi (1)) MOKa3pIBaCT OO IHEPTHH,
OTJaHHOH XHUJKOCTH HACOCOM, TT0 OTHOIICHHIO K TIOJIyYEHHOH, T. €.

n= Nuos 10006, (6)
Ne
Koadpunuenr nonesnoro aeiicreust (KI1/1) MoxeT BoIpaxaThcs U B J0-
JISIX €JMHUIIBL.
K monosmHUTENBHBIM TapaMeTpaM OTHOCSITCS:

Teomerpuueckuii (reome3mueckuii) mamop (H:) — BeIcOTa mOmbBEMa
BOJIBI, HJIH paccTosiHue Mexay yposasmu B Bb u HB. (puc. 4.4).

a 7]
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Puc. 4.4. CxeMbI HACOCHOH YCTaHOBKH: @ — C ITOJIOXKUTEIILHON BEICOTON BCACHIBAHMUS;
6 — ¢ OTPHULIATENILHOM BBICOTOI BCAChIBAaHUS

2. T'eomeTpuyeckasi BbicoTa BeachiBanmsi (N;) — paccTOsIHHE OT YPOBHS
BOJIBI B HIKHEM Obede 10 ocu Hacoca. OHa OyAeT MOJIOKHUTENBHOM, eCIIu
HACOC PACIIOJIOKEH BhIe YPOBHs BObI (prcC. 4.4, @), 1 OTpUIIATENBHOM, eciu
€ro 0Ch PacroioKeHa HUKe YpOoBHs Bobl HikHero obeda (HbB), T. e. xorna
HACOC HAXOAUTCS o 3anuBom» (puc. 4.4, 6).

IpuBenennoii BoicoToii BcachiBanus (Hy,) Has3pBaeTcs cymMMma reo-
METPHYECKOH BBICOTHI BCACHIBaHUS U ITOTEPh HAIIOPA BO BCACHIBAIOIIEM TPY-
GompoBoze

HnABA = hB + hB.Tp . (7)

Bakyymmerpuueckoii BbicoToii BcacbiBanusi (Hga) HazpiBaeTCs moka-

3aHHE BaKyyMMETpPa, BEIpaKEHHOE B METPax BOJHOIO CTOJI0a MepeKkaynBae-

MOM KUJIKOCTH.
2

\
HBaK :HB.H +7; 8
% ®)

r1e Vi — CKOPOCTBb BO BCACBIBAKOLIEM TPYOOIIPOBOIE, M/C;
hs.1p — TOTEpH BO BcachlBaroleM TpyOOIPOBOE, M.
®opmyna (8) ¢ yueroM Gopmyisl (7) IpUMET ClIeTyIOMHUN BU!

BaK B B.TP .

I'eomerpuyeckas BbicoTa HarHeranus (h,) — ecTh paccTosiHHE OT OCH
Hacoca 10 ypoBHs BOJbI B BepxHeM Obede. OHa MOXKET OBITH MONOKHUTEIb-
HO¥t (cM. puc. 4.4, a) u oTpuiaTenbHoil (puc. 4.5).
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Puc. 4.5. Cxema HACOCHOH YCTaHOBKHU C OTPHLIATEILHON
BBICOTOH HAarHETaHWs

[puBenennoii BoicoToii HarHeTanus (H,..) Ha3piBaeTCs cyMMa reoMeT-
PHUYECKOH BBICOTHI HATHETAHHSI M IIOTEPh HAIIOpA B HarHETAaTEIBHOM TPy0O-

IpoBOAC.
HnAH = hH + hH.Tp- (10)

4.2.1. OnpenesieHne HATIOPA N0 NMOKA3aHUSIM NPHOOPOB

Jlist 3aMepa Haropa yCTaHaBIMBAIOT: BAKYYMMETp (MaHOBAaKyyMMETp) Ha
BCACBIBAIONICH JTUHUM M MaHOMETp (MaHOBaKyyMMETP) — HAarHETATEIbHOM.
ITpu momou 3TUX MPUOOPOB OMPENENAIOT HANOP Ul Pa3IMYHBIX THIIOB

HACOCHBIX YCTaHOBOK:
1. I[.]'Iﬂ YCTAaHOBKH C MOJIOYKUTEJIbHBIMH BBICOTAMHU BCACBIBAHUA H

Harneranus (puc. 4.6).
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Puc. 4.6. YcTaHOBKA € TIOJIOKUTEIILHBIMA BBICOTAMH
BCACBIBAHMS U HATHETAHUSI

B cootBeTcTBHM € 3aKk0HOM bepHyImM nonHas yAeiabHAs YHEpTrHs, KOTo-
poii obmamaeT KUIKOCTh B cedeHnd 1-1 oTHocuTenpHO miockoctu 0-0, co-
CTaBHT:

P, o V2
Bi=zZp +—+——

P 29
IIpoiing yepes HacocC, KHUJIKOCTh MOIYYaeT JOMOIHUTEIBHOE KOJINIECTBO
SHEPTUH, KOTOPas B CEYCHUHU 2-2 CTaHET PaBHOU
2
Ey = Zup 4024 & V0 (12)
Pg 29
rae P1 u P, — naBneHns B COOTBETCTBYIONINX CEUCHHUSX;
Vi ¥ Vi — CKOPOCTH B COOTBETCTBYIOIINX CEUCHHUSX;
Zyx Y Zyux— PACCTOSHUS MEXY MJIOCKOCThIO cpaBHeHUs 0-0 1 1eHTpamu
CECUCHUH;
p — IUIOTHOCTb XKHUJIKOCTH.
3Has, 9TO HAIOP — 3TO KOJIMYECTBO IHEPTUH, KOTOPYIO MPHOOpETAeT XKU-
KOCTb, IPOH/IS Uepe3 HacOC, MOYKHO 3aIHCaTh!

(1)

H=E,- E. (13)
C yuerom dopmyn (11) u (12) Hamop Oyxet paBeH
2 2
H=2z,x + L] ML P Ve (14)

ZBX .
P9 29 P9 29
YYUTBIBas, UTO Zyyx — Zsx = Z, HAIOP OyAET paBeH
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JPP VE-vE (15)
PY 29

BrIpazuM faBieHuUs yepes MoKa3aHus MAaHOMETPa U BAKyyMMETpa.

[lonHoe naBneHue Bo BTOpoM ceueHuH Py = Py + Py,

[TonHoe naBneHue B nepBoM ceueHUM P1 = Py — Ppa .

[oncrasnss 3tu 3HaYeHHU B popmyiy (15), momryanm

H=z

2 __\y2
H:Z+&+&+M . (16)
P P9 29
IMokaszanus maHometpa h, = —-
[o]t)
P,

Iokazanus BakyymMMmeTpa Nu = —

Tornaa Hamop OyzaeT paBeH

H:z+hM+hm+u - 17)
29
2. I yCTAaHOBKH ¢ OTPHIATEJILHOM BBICOTOI BCaCHIBAHUS W MOJIO-
JKUTEJIbHOM BbICOTOM HATHETAHUS.
Iloctynas aHAJOTMYHO BBILIEU3JIOKEHHOMY pacyeTy, MOJy4YuM KOHeu-
HyI0 Qopmymy:

2 _y\/2
H=h, —(thy)+ 2 —Ys 5, (18)

29
rae hy 1 hy, — TOKa3aHUs MaHOMETpa W MaHOBAaKYyMMETpa C Y4ETOM HX
3HAKOB.

3. 151 yCTAHOBKH € MOJIOKATEIBLHON BHICOTOI BCACKIBAHHUA U OTPH-
LHATeIbHOH BbICOTOI HATHETAHMA.

BriBox kOHEUHOH (OPMYIIBI aHAJIOTHYEH HPEIbIAYINM, 03TOMY (op-
MyJia 110 OTPEEITICHUIO Haropa OyIeT UMeTh CIIeTyIOIUi BU;

Vi—V3

H = hyo — (£hy ) + V2 (19)
29
B HOHy‘IeHHOM BI)Ipa)KeHI/II/I OTcyTCTByCT Z, TaK KaK TOYKHN 3aMepa IIOHHU-
JKCHHOI'O M ITOBBIIIICHHOT O }IaBJ’ICHHﬁ HaxXoosTcCs HaAa OAHOM ypOBHe.

4.2.2. XapaKkTepHCTHKH HACOCOB

JIJ1s1 IomacTHRIX HACOCOB B WCAJbHBIX YCIOBHAX (MIEpEeKauynMBACTCS WS-
QITbHAS KHUJKOCTh PA00YHNM KOJIECOM ¢ OCCKOHEYHBIM KOJIMYECTBOM JIOMATOK)
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TeopeTHYeCKasl CBA3b IapaMeTpoB (Haropa, noxayd, MoutHoctd KI1JT) sBis-
eTcs JIMHEHHOU. PeanbHble yCIIOBUS A€NatOT 3Ty CBA3b KPUBOJIMHEWHOM, HE
HOAJAIOIIEHCS MaTeMaTHIecKoMy omcanuio ¢opmynamu. [lostomy ee
YCTaHAaBIMBAIOT AKCHEPHMEHTAIBHO, ITyTeM HCIBITAHUA Ha CIEIHaIbHBIX
CTEHIax IPHU IOCTOSHHOM 4HCJIe 000pOTOB padouero komeca. Pesynbrars
UCIIBITAHUN H300paXKaroT B BUIE IPAHKOB 3aBUCUMOCTH HAIlopa, MOIIHOCTH
n KI1]/] Hacoca OT ero mojayu, KOTOpble Ha3bIBAIOTCS YACTHBIMM XapaKTe-
puctukamMu. OHH CTPOSITCS Ha OTHOM I10JI€ C COOTBETCTBYIOIMMH MIKaJIaMHU
(puc. 4.7) u 3aHOCATCSA B KaTajor, C MOMOIIBIO KOTOPOTO M IOAOHpaeTcs
Hacoc.

HA H 4

Cs

T
=
T
=

_oh 200 b 20R .~

b q 0 o

Puc. 4.7. YacTHble XapaKTEePUCTUKU IIEHTPOOESKHOT0 Hacoca:
a — cTabwiIbHas; O — HecTaOuIbHAs

WHorna ¢ 1enbl0 YTOYHEHHH YaCTHBIX XapaKTEPUCTHK MPOU3BOMSAT HC-
IBITaHKS HACOCA, YCTAHOBJICHHOTO B HACOCHOM cTaHIMuU. Takue yTouHeHHbIe
XapaKTePUCTUKH Ha3bIBAIOT PAGOYHMH.

Ha puc. 4.7 6yksoii H o603HaueHa HanopHast xapakrepuctuka H = f(Q),
KOTOpast MOKa3bIBaET, YTO C YBEIUYECHHEM 1o1auu oT 0 Ha rpaduke «ay» Harop
IUIABHO YMEHBIIAETCS, B TO K€ BpeMsi Ha BTOPOM rpaduke «O» Harop cHavasa
HECKOJIbKO YBEJIMUMBAETCSI, @ TIOTOM YK€ IUIAaBHO YMEHBIIAETCS.

IlepBbIii cirydait cBUAETENBCTBYET O CTA0MIBLHOM paboTe Hacoca, Tak Kak
OJHOM ToJlaye COOTBETCTBYET OJJHO 3HAYEHHE HAIopa, Ha BTOPOM, B 30HE C-
d omHOI oaYe COOTBETCTBYET JBa HAIIOPA, YTO AeiaeT paboTy Hacoca He-
cTaOMIIBHOM M 3KCIIITyaTHPOBATH €TO B ATOM 30HE HEJb3.

Hawnbonee s¢dexrrBHO Hacoc OyaeT paboTaTh B 30HE MEXK/Ty TOUKaMH a U
0, KoTOopasi COOTBETCTBYeT HanbosbiuM 3HadeHusiM KI1JI (kpusas h=Ff(Q) u
HOCHT Ha3BaHHE «paboyasi 06J1acTh HACOCay.
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Pabouas o0sacTh Hacoca — ?TO AMANA30H HM3MEHEHHMH IOJAYH M
Hanopa, coorBercrBylomuii KII/[, koropble OTJIMYAIOTCA OT MAaKCH-
MaJIbHOTO 3HaueHus (Touka M Ha puc. 4.7) He 6oJiee yem Ha 10 % (30Ha a-
0).

Kpwusast, o603HaueHnast 6ykBoit N (cM. puc. 4.7), HazpIBaeTCs MOITHOCTHOM
XapaKTepPHUCTUKON M NMOKa3bIBacT (DYHKIHOHATIBHYIO CBA3b MOIITHOCTH U MOAYH
N = f(Q). [pu 3akpsITOl 3aBMKKE Ha HarlopHOM Tpybomposoze (Q = 0) mo-
TpebisieMass HACOCOM MOIHOCTh MMHUMAJIbHASI U 9TO 00JIerdaeT MycK 3J1eK-
TPOJIBUTATEJSI, TAK KaK OH HE OYAET UCIBITHIBATH NIEPErPY30K.

Ha puc. 4.8 noka3aHbl YacTHBIE XapaKTEPUCTUKU LEHTPOOESKHBIX HACO-
coB THIa /[, KOTOpbIEe MOTy4eHBI P 3aBOACKUX HUCIIBITAHUAX U ITOMEICHBI
B KaTaJIoT HaCOCOB, IIO3TOMY MX Ha3bIBAIOT THIMOBBIMH.

ag D= b 1 50065
7 n=150 o8/ mud
T NdERN
i D=b 320
60’ i s \ |
o o=t
2 BB AN
40 1 ~—eet 80
-] il ‘-—\ N Ye
30 21 ATN INTR 1
- T ’/7 J
7 R
20 L Noort—prdn 84 40
// [ X
0 —> ah {20
0 5 05 B0 4 200 0 O
0700 200 300 400 500 800700
R—»

Puc. 4.8. TunoBble YacTHBIC XapaKTEPUCTHKU IEHTPOOESKHBIX HACOCOB
Jliist TOro 4To0BI HE MPOU3BOIUTH UCIIBITAHUI HACOCA KAX/IBIH pa3, KOraa
MEHSETCS YHCIO O0OpOTOB, NMPHMEHSIOT YHHBEpPCAJbHbIE XapaKTepH-
cruki (puc. 4.9). Oru no3BosroT cyautk o noxade (Q), nanope (H) u KI1/
IIPH BCEX MPAKTUYECKU BO3MOXKHBIX YaCTOTAX BpaIlleHUs pabodero kojeca.
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Puc. 4.9. YHuBepcaspHas XapaKTepHCTHKA LIEHTPOOEIKHOrO HAcOca

4.3. BecacpiBaonue, NoABOISIIINE H HATIOPHbIE TPYOOIPOBOIbI

BcacpiBarommue TpyoonpoBoabl MOJABOAAT BOAY OT KaMmep BoJ03abop-
HBIX COOPYXXCHHUI K BCACHIBAIONIMM MaTpyOkaM HacocoB. JlaBieHue B HHX
MOXET OBITh MEHbIIE aTMOC(HEPHOTO, MOITOMY OHH JOJDKHBI OBITH I'epMe-
TH4HBL. BcacsiBatomume TpyOONpOBOABI MPOKIAIBIBAIOT TONBKO CTaJbHBIE.
Ecnmu Hacocsl paOOTalOT TOJBKO C OTPHUIATENHHOM BBICOTOW BCACHIBAHUS
(HaxomATCS «IOJ 3aJIMBOMY), TO TPYOBI, TPAHCTIOPTUPYIOIINE BOJY K HACO-
caM, Ha3bIBAIOT MOABOASIIIAMH.

[IpoknageiBaroT TPYOHI C MOIBEMOM K HACcOCaM ISl TOTO, YTOOBI HE 00-
Pa30BBIBANMCH BO3MYITHBIC MEIIKH. BXOIHAS 9acTh 3ariayOiseTcs Mo MH-
HUMAIBHBIH YPOBEHb BOJIBI HACTOJIEKO, YTOOBI HE MOTIaall BO3IYX Yepe3 BO-
POHKY, (dhopMupyroIIyrocs npu paboTte Hacoca. BcackiBaromue TpyoOompo-
BOJBI TPOCKTHPYIOT IO BO3MOKHOCTH KOPOTKUMH (10 30 M) ¢ MUHIMAJIb-
HBIM YHCJIOM CTBIKOB, TOBOPOTOB M IEPEXOIO0B (PE3KHe Iepexobl U MOBO-
POTBHI HE JOMYCKAIOTCA), YTOOBI MOTEPH HAMOPA B HUX OBLIM HEOOJBIIMMH.
Yucno takux TpyOOTPOBOIOB MPUHUMAIOT paBHOE YUCITY HacocoB. Bcachl-
BaloIIe TPYOOIIPOBOIBI BHE 3/1aHUSI HACOCHOM CTAHIIMH MPOKIAIBIBAIOT Ha
OTOpax, yCTaHABIMBAEMBIX C YYETOM TIyOMHBI IPOMEp3aHUs TpPYHTA.
BHyTpu 31aHMS BcackiBarolmue TpyoonpoBoasl auamerpom Ooiee 300 M
MIPOKJIAABIBAIOT BBINIE TONa, a AuameTpoM g0 300 MM — Kak BbllIe, TaK U
HIDKE (B CIICIMABHBIX KaHaJlax) MoJjIa. 3aroHsIoT UX BOAOH mepes IycKoM
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OCHOBHBIX HACOCOB C MOMOIIBIO BAKYYMHBIX HACOCOB C BOJOBO3IYIIHBIMHU
6akamu. J{jist IpeJOTBpAIlEHHs] ONIOPOXKHEHUSI TPU OTKIIIOYEHHH HACOCOB Ha
BCaChIBAIOIINX TPyOOmpoBoaax nuaMerpamu a0 400 MM omyckaeTcst ycra-
HABIIUBATH CIIEIMAIbHBIC TPUEMHBIC KIIAMaHbl, 3aKPBIThIE CETKOMH, paboTaro-
1ye Kak 00paTHbIC, XOTSI ATO U MPHUBOIUT K BO3PACTAHUIO THIPABIHYECKOTO
comnpotuBieHus. Ecin Hacoc B OT/AENbHBIC IEPUO/IBI pA00OTAET C OTPHLIATENb-
HOW BBICOTO# BCACBIBAHUS, TO JJISI BOBMOXKHOCTH €TI0 OTKJIFOUCHUS WM 3a-
MEHBI BCACHIBAIOIIUE TPYOOIPOBOIBI OCHAIIAIOT 3aIIOPHOI apMaTypoit (yKo-
POYCHHBIMH 3aJ[BM)KKaMHU, UMCIOIIMMHU MCHBIINE Ta0apUTHBIC pa3Mephbl U
Maccy, 4eM OOBIYHbBIC), UIIH TUCKOBBIMH 3aTBOPaMU, PACCYMTAHHBIMH HA HE-
0oJIBILIOE TaBIICHHE.

Pacuer BcachiBaromux TpyO 3aKIHOUYACTCSl B ONMPECICHUN Pa3MEPOB ee
OTJETbHBIX A51eMeHTOB (puc. 4.10).

Puc. 4.10. Cxema BcachIBaroIieii TpyObl Hacoca

PacuerHas gopmyna Ui onpeneneHus TUaMeTPOB UMEET CIEAYHOIINi
BUJL:

D =1,13-& , (20)
Von
rie Qp — pacueTHsIi pacxoj Hacoca, M3/c;

Von — ONITUMAaJIbHAsI CKOPOCTD JIBUKEHHS BO/IbI.

Ha Bx0/1e BO BcachIBaromyro TpyOy CKOpOCTh MpUHUMAETCs paBHOH 0,6—
0,8 M/c, a B TpyOe ona paBHa 1,0—1,5 m/c. [lepexon ot GospuIoro 1uamerpa
K MEHbBIIIEMY OCYIIECTBIISIETCSI IPH TIOMOIIM OJJHOCTOPOHHEr0 KOHYyca C Iro-
PHU30HTAIBHON BepXHEH 00pa3yIolleif, 4To MPEIsITCTBYET 3aleMIICHHIO BO3-
ayxa.

JlMHa epexoHOro KOHyca onpeaensiercs no Gopmyse

8c=(38-4) (dip—dsu), (21)
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re Oy — AuaMeTp TpyOsI;

s — IHAMETp BCACHIBAOIIETO MATPYOKA.

IMoaBoasAmMe TPYOONPOBOABI HAXOAATCS BCEra 10| H30BITOUHBIM JaB-
JICHHEM BOJBI ¥ IOTOMY BBITIOJIHAIOTCS HE TOJIBKO CTAILHBIMH, HO H KeJle-
300€TOHHBIMH (COOPHBIMH F MOHOJIUTHBIMH) KaK C ITOTEMOM, TaK U C TIOHH-
KEHHEeM K Hacocy. B 31aHHSAX HACOCHBIX CTaHIMH, 000PYIOBaHHBIX BEPTH-
KaJIbHBIMH IIEHTPOOEKHBIMU MIIM OCEBBIMH HACOCAMHM, MOJBOASAIINE TPyOO-
MIPOBO/BI BHIIIOJHSAIOT B OETOHHBIX apPMUPOBAaHHBIX OJ0KaX, HAXOSIIIUXCS Y
ocHoBaHMs 31aHus. Ux dopma mokazana Ha puc. 4.11. Kamepusiii noason
(puc. 4.11, @) npUMEHSIOT NPU CPAaBHUTEIILHO HEOOIBIIOH 110ja4e HACOCOB C
JIMaMeTpoM pabouero kojeca MeHee 87 cM. [yt KpYHNHBIX HACOCOB pUMe-
HSIOT KOJIeH4YaThld moaBo/ (puc. 4.11, 6 u 6).

[

- N

Puc. 4.11. ®opmbl HOABOIANIMX TPYOOIIPOBOJIOB:
a — ¢ KaMEepHBIM TIOJIBOZIOM; O ¥ 6 — C KOJICHYATHIM IIOABOZOM

Hanopusie TpyGonpoBoabl OTBOAAT BOJLY OT HAaCOCOB M TPAHCIIOPTH-
PYIOT 110 BOJIOBBIITYCKHOTO COOPYKEHUsI. Pa3niuaroT BHyTpUCTAHIIMOHHBIE 1
BHECTaHIIMOHHbIE HAllOpHBIE TpyOonpoBosl. Ha TpybonpoBonax, pacmoio-
KEHHBIX BHYTPH 31aHHs HACOCHOW CTAaHIMH, pa3MELIAIOT: 3allopHYIo (3a-
JIBHKKH), TPEAOXPAHUTENBHYIO (0OpaTHbIE KilalaHbl), ©3MEPUTEIbHYIO (BO-
JIOMEpEI) apMaTypy.

Uncino BHECTAaHIMOHHBIX HAMOPHBIX TPYOONPOBOIOB MOXET OBITH
MEHBIIIE KOJINYECTBA YCTAHOBIICHHBIX HACOCOB, T. €. 2—3 Hacoca 0ObEANHSIIOT
Jutst pabOTHI HA OJTHY HUTKY HAallOpHOTO Tpybomposoa (puc. 4.12).
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Puc. 4.12. CxeMbl 00beJHEHNUS HATIOPHBIX TPyOOIIPOBOIOB

Marepuan TpyOONIpOBOJOB BBIOMPAIOT B 3aBHCHMOCTH OT PacdeTHOTO
JaBJICHUS ¥ tnaMeTpa. PacueTHoe 1aBieHne ONMPEAEIAIOT HCXO S U3 BBICOTHI
MOJIbeMa BOJIBI M [IOTEPh HAIIOPa B TPYOONPOBOJIE C YUETOM ITOBBIILICHUS AaB-
JICHUA MPU BO3MOXHOM BO3HHKHOBEHHUH I'HIPABINUECKOrO yaapa.

4.4. 3anopuasi (3aIBMKKH)
U KOHTPOJIbHO-U3MEPHUTEILHAS anapaTypa

K ocHOBHEIM napameTpam TpyOOIPOBOIHON apMaTyphl OTHOCAT AUAMETP
ycitoHoro npoxona (Dy) u yciioBHoe naBiieHue padodeit cpeasl (py).

Junamerpom ycaoBHoro mpoxoaa (Dy) Ha3bIBalOT HOMHHAJILHBIN BHYT-
peHHUil AuaMeTp TpyOOoNnpoBoaa, Ha KOTOPOM YCTaHABIHMBAKOT apMaTypy.

YclI0BHBIM JaBieHHeM (py) sBiseTcsl HanboJplee H30bITOUHOE pabo-
yee JaBleHue NMpH Temieparype padbodeit cpenst 20 °C.

B karanorax Tpy0onpoBoiHOM apMaTypbl 0OBIYHO YKa3bIBAIOT U €€ pabo-
yee W npoOHOe AaBiieHUs. PaGoumm Ha3bIBarOT HAUOOJbIIEe HU30BITOUHOE
JIaBJIeHUE, IIPU KOTOPOM apMaTypa paboTaeT JJIUTENbHOe BpeMs Ipu pado-
4ell TeMIiepaType )uAKOi cpelibl, a MPOOHBIM — U30BITOUHOE JAaBJICHHE, IPU
KOTOPOM apMaTypy U COEJMHHUTENbHBIE YaCTH TPYOOIPOBOJIOB MOJIBEPIalOT
THAPABINYECKAM UCIBITAHUAM Ha IPOYHOCTh M IUIOTHOCTH. Ilpu Temmepa-
Type paboueii cpenst 20 °C pabouee 1aBICHUE PABHO YCIOBHOMY 3HAUCHHUIO.
[Ipu onpeneneHUM YCIOBHOTO OaBJEHHS M MOAOOpPEe HEOOXOIMMON apma-
TYypBI JOIycKaeTcs MpeBbIIeHNe 10 5 % (aKTUUeCKOro AaBJIeHHs HaJl yKa-
3aHHBIM YCJIOBHBIM 3HaYCHHEM.

3anmopHasi apmMaTypa npegHa3HaueHa JUIl IEepeKpBITHS II0TOKa BOJBI B
TpybompoBoaax. K Heil OTHOCAT 3aJIBUXKKH, AMCKOBBIE 3aTBOPHI, BEHTHIIH,
KpaHbl.
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3aIBMKKH CITy)XaT /ISl YaCTUYHOT'O WITH TIOJIHOTO 3aKPBITUSI TPYOOIpO-
Bona. IIpoxoj 3aJBHXKKH MEPEKPHIBAIOT 3aMOPHBIMU UCKAMH, YIpaBIisie-
MBIMH BUHTOBBIM IIMTHH/EIEM. 3aIBIKKHU 110 KOHCTPYKIIUK 3a[I0POB JHCKOB
JISTISIT Ha TapajuiesibHbIe ¥ KIMHOBBIC, 4 10 KOHCTPYKIMHU IIIMUH/EINS — C BbI-
JIBUKHBIM M HEBBIIBIKHBIM TimuHaeneM (puc. 4.13, a, 6 u puc. 4.14). B na-
paUIENBHBIX 33BIKKAX MPOXOJ KOPITyca MePeKPBIBACTCS JABYMSI AUCKAMHU,
KOTOPBIC MPH MOJTHOM 3aKPBITUH OTBEPCTHUS Pa3ABUTAIOTCS B CTOPOHEI OTIOP-
HBIM KJIMHOM M YIUIOTHSIOT 33a30pbl. B KIMHOBBIX 3a[BHKKaX YIIOTHCHUE
MPOX0/ia JIOCTUTAeTCs 3a CUET KIMHOOOpa3HOU (hOPMBI 3aTIOPHOTO JTUCKA.

Fin
a ch
0
k =
5 |
|
5 X
i "
+ |
2 [ )
&'k 7
1 T
h Fy
puiy [}
[ o -r|—-
0 | -
¥ 7 J
Puc. 4.13. ITapamiensHas 3a/IBUKKA: Puc. 4.14. Knunosas
a — C BBIIBIDKHBIM IITTAH/IETIEM; & — C HEBBIJIBUKHBIM 3aJIBUXKKA C HEBBIIBHYKHBIM
MITTHHIETIeM MITHHICTeM

3aBHKKH 110 (POpPME MOTYT OBITh IUIOCKMMH, OBAIBLHBIMH, KPYTJIBIMU.

IIpu HU3KHUX 3HAYEHUSX JABJICHHUS JKUAKOCTH NMPUMEHSIOT IUIOCKHUE 3a-
JBIDKKH, TIPH CPETHUX 3HAUEHHSIX — OBAJIbHBIE, IPHU BBICOKUX — KPYTJIBIE.

JIOCTOMHCTBO 3aBMXKEK JI000W KOHCTPYKIIMM — XOpOIIas TrepMeTHd-
HOCTB TIPU MEePEeKPBITHH TPyOOIpoBooB. K HemocTaTkaM OTHOCATCS 3HAUH-
TeNbHBIE rabapuTHBIE pa3Mephl M HX Macca, HepaBHOMEPHOE H3MEHEHHUE TH -
PaBJINYECKOTr0 CONPOTUBICHUS IIPU 3aKPBITHH.

JlucKoBBIe MOBOPOTHBIC 3aTBOPBI B OTIMYHE OT 3aJBUXKEK HMEIOT
MEHbIIME radapuTHBIE pa3Mephl M Maccy, JydlIne HIpaBINYecKHe Xapak-
TEpUCTUKH, OoJIee BEICOKYIO HaJIS)KHOCTh B padbore. KoaddumenT ruapas-
JIMYECKOTO COMPOTHBIICHUS & IIPH MOJTHOCTBIO OTKPHITOM 3aTBOPE HECKOJIBKO
6oIbIIIe, YeM MPH TTOJHOCTHIO OTKPBITOH 3aJBIKKE. DTO OOBSICHIETCS TEM,
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YTO B OTKPBITOM COCTOSIHHU AWCK HECKOJIbKO YMEHBIIAeT IPOXOJHOE cede-
HHUe TpyOompoBoxaa. [Ipu 3akpBITHH 3aTBOpa 3HaUYeHHE KO3 PHIneHTa rua-
PaBINYECKOTO CONPOTUBICHUS & M3MEHICTCS HE3HAYMTEIbHO, YeM IIpH 3a-
KPBITHH 33ABIKKH. [103TOMY NpH paBHOMEPHOM 3aKpBITHH 3aJBHKKU U 3a-
TBOpa OJMHAKOBBIX IHAMETPOB 32 OJHO M TO )K€ BpeMs JaBJICHHE B TPyOo-
NPOBOJIC, OCHAIICHHOM 3a/IBMDKKOM, MOBBIMIACTCA Ha OOJBIINE 3HAYCHUS,
4yeM B TpyOOINpOBOAE, OCHAIIEHHOM 3aTBOPOM. JIMCKOBBIE IMOBOPOTHEIE 3a-
TBOpPHI BIycKaroT quamerpamu J[,=100 — 2800 MM Kkak ¢ yIJIOTHEHHUEM MO
JIMCKY, TaK ¥ C YIZIOTHEHHEM T10 KOPITYCY. 3aTBOPHI C YIUIOTHEHUEM I10 JICKY
o0ecreunBaroT OJIHOCTOPOHHIOI FepMETH3ALMIO [IPU HANpPaBJICHUH OTOKa
XKHJKOCTH K JJUCKY CO CTOPOHBI Bajla. 3aTBOPHI C YILIOTHEHHEM II0 KOPITyCY
o0ecIeYnBaoT JBYCTOPOHHIOK TepMeTH3almio (puc. 4.15).

Puc. 4.15. TToBOpOTHBIN TUCKOBBII 3aTBOP (APOCCEIIB) € INEKTPOIPHUBOIOM:
1 — xoprmyc; 2 — onopa; 3 — MoJIyock; 4 — IMOBOPOTHBIN UCK; 5 — IITAHT YIUIOTHEHUS;
6 — saeKTponpuBO; 7 — Mojada CXKAToro BO3AyXa Ul YIUIOTHEHHUS
BeHTH/IH U3roTaBIMBaIOT OTHOCUTEIHLHO HEOOIBIIIMX ANaMETPOB. Hx ot-

KPBIBAIOT M 3aKPBIBAIOT C IOMOMIBIO 30JIOTHUKA, HACAXKEHHOT'O Ha ITTUHICIIb.
Crenenn OTKPBITHA MOKHO OIIPEACIIUTE 110 BBICOTE NOAbEMA IIITMHACIIA. ZIHH
nmoabEMa M OITYCKaHUA 30JIOTHHUKA Ha HIMMUHACIIC UMECTCA pesb6a.
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IIpoGxoBbIe KPaHbI BHITYCKAIOT HEOOMBIINX pa3MepoB. CedeHne Tpy-
60mpoBOa MEPEKPHIBACT MOBOpaYNBaroIuiics Ha 90° KOHYCHBIM BKJIIBIII
(mpo0Oka), mpUTepTHIN K BHYTPEHHEH MMOBEepXHOCTH Kopiryca. IIockombKy ce-
YEHHUE TEePEKPHIBACTCS 0YE€Hb OBICTPO, MPOIIECC EPEKPBITHSI MOKET COIPO-
BOJKAATHCS TUAPABIMICCKUAM YIAPOM.

O6partHble k1ananbl (puc. 4.16) npenHa3zHAYSHBI 111 ABTOMAaTHIECKOTO
NIPEAOTBPALEHUsT 00paTHOTO TOKa BOJBI B TPYOOIPOBOAE, HAIIpUMEp NpHU
ocraHoBKe HacocoB. OOpaTHBIE KJIallaHbl MOTYT OBITh HOABEMHBIE U ITOBO-
POTHEIE.

Puc. 4.16. O6paTHBIE KiIamaHbl: Puc. 4.17. TlpenoxpaHuTeNnbHBIE KIATIAHBI:
a — MIOBOPOTHBIN; O — MOABEMHBIH a — IPYXUHHBIA; O — PhIYa)KHO-TPY30BOi; 1 —
KOpIyc; 2 — KJIanaH; 3 — Ipy)kKuHa; 4 — ppraar

IIpenoxpanurensuble kiaananbl (puc. 4.17) ycraHaBiauBaioT Ha Tpy0o-
IIPOBOJIaX B CIy4ae ONACHOCTH BO3HMKHOBEHMSI OU€Hb BBICOKUX JaBICHUI.
[Ipu noBeIIEHNN AABICHUS CBEPX AOIYCTHUMOTrO 3HAUEHMsI KJIalaH OTKpPhIBA-
eTcsl, 1aBasi BEIXOA M3 TPpyOOompoBoaa B aTMocdepy, YeM MpeaoTBpaaeTcs
JaibHeimee ero noseiieHue. st 60pbObI ¢ THAPABIMYECKUMHE yllapaMHy,
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BO3HHUKAIOIIMMHU BCJICJICTBAE BHE3AITHOH OCTAaHOBKH HACOCOB, YCTAaHABIIH-
BAaIOT CHCIHANBHBIEC KIIATIAHBI — TACUTENH YAapa, OTKPHIBAIOIIHECS TIPH BO3-
HMKHOBEHNH BOJIHBI TOHMKEHHOTO JIaBJICHH.

KoHnTpoabHo-u3MepuTeJbHAsl anmapaTypa CIyXUT Ui OCYIIECTBIIE-
HUS TTOJTHOW WJIM YaCTUYHOW aBTOMATH3alWU pabOThIl HACOCHOW CTaHIIWH.
OHa KOHTPOJIHUPYET COCTOSIHHE OOOPYIOBAaHHS M YPOBHEHHOTO PEXHMa,
BEPXHET0 U HIKHEro Obeda, a TakKe MOJACT CHUTHANBI B CHCTEMY aBTOMa-
TukH. I 3TUX 1enel cayKaT CUTHAIU3aTOPhI, JaTYUKH YPOBHEH, pacxo1o-
MEpBHL.

4.5. Peryaupyioniye u 3anacHble eMKOCTH

PesepByapsl, HCIomp3yeMbIe B CHCTEMaX BOIOCHA0KEHNUS, Pa3INIaloT 10
¢dopme B 1uiaHe (KPYTIIbIE WM TPSMOYTOIBHBIE), BBICOTE PACIOIOKECHUSL
(mamopHBIe O€3HAIOPHBIC), CTEICHU 3ariayOyieHus (MOI3EMHBIC U HaI3eM-
HBIC), MaTepHany (>kelxe300eTOHHBIe, CTalbHBIE U 1p.). [lo Ha3HaueHHIO pe-
3epByaphl OBIBAaIOT: 3alacHBIC, PETYIHPYIOIINE, 3alacHO-PETyIHPYIOLIIe,
MIPOTUBOIIOXKAPHBIE, pe3epByaphl, paboTalOIINe KaK BOJIOHAIIOPHBIE OallHU
win 0akyM NMHEeBMaTHYECKUX YCTAHOBOK. 3allaCHbIE pe3epByapbl oOecredu-
BalOT HaIC)KHOCTh pabOTHI CHCTEM BOJIOCHA0KEHHS, PEryIUPYIOLINe pe3ep-
Byapbl — 0oJiee paBHOMEPHYIO pabOTy HACOCHBIX cTaHIUi. {1 Haje)KHOCTH
paboThI CUCTEMBI BOJOCHA0XKEHUS OOBIYHO YCTPAaUBAIOT HE MEHEe JIBYyX pe-
3epByapoB (WK JBYX U30JIMPOBAHHBIX OTAeNeHni). OHM 000PYIYIOTCS JIFO-
KaMu 1 ckoOamMu (JIECTHHIIAMU) JJIs1 BOSMOXKHOCTH ITPOBEACHUS HX OCMOTPA,
YUCTKH U peMonTa (puc. 4.18).

[omzeMHBIE pe3epByapHl B 3aBUCHMOCTH OT CUCTEMBI M CXEMBI BOIOCHA0-
JKCHHS Pa3MeIaroT MOCIIe OYUCTHBIX COOPY)KEHHUI IPpH 3a00pe BOABI U3 T0-
BEPXHOCTHBIX HICTOYHIKOB HITH MTOCJIE CKBAXKHH ITPH 3a00pe IMOI3EMHBIX BO/I.
B pesepByapax mpeaycMaTpUBarOT PEryTUPYIOMIUN 00beM U XpaHCHHE 3a-
MAaCHOT0 00beMa Ha CIIy4ai 1moskapa Win aBapuu.

B o6meM Buje nonHsii o6bem (M%) pesepByapos

W= Wper. + Wnom. + WaBap.v (22)
e Woer. — peryJmpyromuii 06beM Bobl I Nojauu B 6acceiinsl, M3;
Woox. — 00BEM BOABI 17151 TYLIEHHS M0Kapa, M°;
W agap. — 00BEM BOABI U1t HOAAYM B OacCeiHBI B CITyyae aBapiy Ha BHEIII-

HUX DJICKTPHUICCKUX CETAX, M3.
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Puc. 4.18. XKene300eToHHBIH pe3epByap:
1 — noparomast Tpy0a; 2 — BcachIBaroIas Tpyoa X03siiCTBEHHBIX HACOCOB;

3 — BcachIBaroIas Tpyba mokapHOro Hacoca; 4 — CIyckHas rpsi3eBast Tpyo0a;
5 — nepenuBHas TpyOa; 6 — H30rHYTast TPyOa ¢ OTBEPCTHEM IS CphIBa BaKyyMa
HACOCOB I0CIIe CPaOOTKH XO35HCTBEHHOTO 3ar1aca BOJBL,

7 — MOIUTABKOBBIN KiTanaH; 8 — BeHTWIILUOHHAS TpyOa; 9 — a3el

Bonpocs! 111 CAaMOKOHTPOJIA

1. B ueM 3axutovaeTcsi OTJIMYHE HACOCA OT APYTUX THAPABIMYECKUX Ma-
UH?
2. Kak mozpasfensirorcsi HacoChl B 3aBUCHMOCTH OT MEXaHM3Ma Iepe-
JTau¥ SHEPTUH KHUIKOCTU?
3. EcTb 71 pa3HuIa B HOHATHUSAX «HANOP HACOCA» U «IaBIICHUE, pa3BU-
BaeMoe HacoCoOM»?
4. Moxert nu KITJ] Hacoca OBITE paBHBIM wTH nipeBeImaTh 100 %7?
5. Kak ycranoBuTh pabouyro obmacts Hacoca?
6. UTo Takoe «XapakTEpPHCTHKI HACOCOB U JUISl YETO OHU HYKHbI?
7. Uto Ha3BIBAETCS JIOMYyCTHMOM BBICOTON BCACHIBAHMS M KaK OHA OIpe-
nensercs?
8. [ouemy He peKOMEH/yeTCsl 3aIyCKaTh HACOCHYIO YCTAHOBKY C LIEHTPO-
OEKHBIM HACOCOM TIPH OTKPBITOM 3aIBIKKE HA HAITIOPHOM TpybompoBoae?
9. Kak onpezenuth pacyeTHblil Harop Hacoca?
10. BcaceiBaronie n mOABOISAIINE TPYOOIPOBOABI — 3TO OJHO M TO XK€
WJIN pa3Hble dJIEMEHThl HACOCHON CTaHIUK?
11. Yto oTHOCHTCS K 3amOpHOM apmarype?
12. Yem oTnmuaercst MPUHIMIT AEHCTBUS 33JBWKEK OT MPHHIMIA JeH-
CTBHSI INCKOBBIX 3aTBOPOB?
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5. CHCTEMBI BOAOIIOATOTOBKH U BOAJOOYUCTKH

5.1. OcHoBHBbIE TPeOOBaHHUS K Ka4eCTBY BO/ABI MPH KYJIbTHBUPOBAHUH
BO/IHBIX OPTraHU3MOB

Bopa sBisieTcst 4acThiO CIIOKHOM CHCTEMBI €IMHOTO OHOIOTHYECKOTO
KkoMmIuiekca. JKuBble OpraHu3Mbl B BOJOEMax IOJBEPraroTCs BO3JEHCTBUIO
pa3uuHbIX (HAKTOPOB cpenbl. BakHEHIIMMU YCIIOBUSAMHU, ONPEEIISIOIMMU
HU3Hb BOJAHBIX OPTaHU3MOB, SBJISIOTCS TEMIIEPATypa, CBET, Fa30BbII peXXUM
U coziepXKaHue OMOTEHHBIX JIEMEHTOB. Boja coiep XUt pa3iuyHble pacTBO-
pUMBIC U B3BEIICHHBIC BEIECTBA, KOJIMYECTBO M COCTaB KOTOPBIX ONpere-
JSIFOT OOJIBIIOE pasHOOOpa3ne ee XUMUIECKOro coctaBa. Hopmarus kauecTBa
BOJIHOI Cpezbl JETHHUX MPYI0B KapIOBBIX XO35HCTB 1111 Bcex obmacTeit Pec-
mybonmuku benapyce npuBeneH B Taba. 5.1. DTOT cocTaB 3aBHCUT Kak OT (H-
3WYECKUX YCIOBUI OKPYXKAIOIIEH CPEbl, TaK M OT OMOJIOTHYECKUX M MUKPO-
OMOJIOTMYECKUX IIPOLECCOB, MPOTEKAONINX B BojoeMax. BzanmooOycios-
JICHHOE BO3JEHCTBHE aOMOTHIECKNX U OMOTHYECKHX (DAaKTOPOB, a TAKKE Je-
SITENIBHOCTB YENOBEKA BBI3BIBAIOT CYIIIECTBEHHbIE PA3JINYMs B THAPOXUMHUYC-
CKOM pPE€XHUME BOJOEMOB.

Tabnuna 5.1. HopmaTuB KayecTBa BOJHOI cpe/bl 115 Beex obJacTei

Howmep HaunmenoBanue HOpMbI Eprmma Hopma
HOPMBI U3MEpeHUst
1 2 3 4
1 [[lepenan TemMneparypbl BOJIbI BOAOUCTOY- °C He 6onee 5
HHKa OTHOCHTENBHO BOJIBI B IIPY/Iax
2  |MakcumanbHOe 3HaUYeHHE TeMIIepaTyphl °C He 6omee 28
MoCTymnaromen Bojsl
3 |Oxpacka, 3amaxw, IPUBKYCHI JIOIDKHEI OTCYTCTBOBATh
4 |[«IIBeTHOCTHY HM, Ipaj Jo 565 (o 50)
5  [[Ipo3pausocTth M He menee 0,75-1,0
6  |B3BenieHHBIC BenecTBa r/M° (Mr/i) Jo 25
7 |BomoposHblii moKa3arenb pH 6,5-8,5
8  |Kmcnopon pacTBOpEHHBIH /M (mr/im) He mmxe 5,0
9  |CBoOonHas IByOKHCH yTilepojia r/M° (Mr/in) Ho 25
10 |CepoBomopon /v (mr/m) OtcyTtcTBHE
11 |AmMuak cBOOOJHBII /M° (Mr/m) Cotble 1071
12 |OxuciseMoCTh epMaHraHATHAS rO./m® Jo 15
(MrOy/im)
[PH COJIEPKAHUU I'YMHHOBBIX BEILECTB rOy/M° o 30
(MrOy/m)
13 |OkucnsemMocTs GUXpoMaTHast rOy/M° o 50
(MrO,/im)
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Oxkonuanue tabu. 51

1 3 4

14 |BIIKs rOy/m® 03,0
(MrOy/im)

15 [BIIKqoum. rOz/m? Jlo 4,5
(MrOy/im)

16 |A30T aMMOHHMUHBIH r/m° (mr/m) Jlo 1,5

17  |Hutputst /M (Mr/m) Jo 0,05

18 [Hurpatsl r/m® (Mr/mm) J02,0

19 |Docdatsr rP/m® (MrP/m) Jl0 0,5

20 [Keneso obuiee r/m® (Mr/mm) J10 2,0

21  [Keneso 3akucHOe r/m° (mr/m) He 6osiee 0,2

22 [Kecrtkocth obIas MOJIB/JT 4-12 (2-6)
(Mr-3KB/11)

23 [Munepanuzauus I/Kr 1,0

24 |O6uiast YUCACHHOCTh MUKPOOPTaHU3MOB MJIH.KJIETOK/MJI Ho 3,0

25  |YucieHHOCTB canpoduToB TBIC.KIETOK/MIJI Ho 5,0

Cpenu aOMOTHYECKHX (PAKTOPOB BHEIIHEH CpPEAbl OJHO W3 OCHOBHBIX
MECT MPUHAAJICKUT TeMmIepaType BOAbI, KOTOpass OKa3blBaeT OTPOMHOE
BIIMSIHAE Ha BCE IPOIECCHI KU3HEIEATEIbHOCTH BOJHBIX OpPraHU3MOB. Tem-
repatypa BOJbl 3HAUUTEIBHO YCTOWYHMBEE TEMIEpaTypsl BO3/1yXa, 4To 00y-
CJIOBJICHO ee OouibIIeit TermoeMKocThIo. [1o aTol npu4nHe naXke 3HAUYUTENb-
HOE TMOBBIIICHHE WIN MOHIDKEHNE TEMIIEPATyphl BO3IyXa, OTMEUAIOIIeecs B
JIETHUH ¥ 3MMHHUH NIEPHOABI TO/Ia, HE BEJET K PE3KHMM U3MEHEHHUSIM TeMIlepa-
TypBI BOJBI. Y CTOHYNBOCTD TEMIIEPATYPHI BOJBI B BOJIOEME XapaKTePH3YeTCs
c11a00i TIepeMenIBaeMOCThIO XOJIOAHBIX M O0JIee TETIIIBIX CII0EB BOJIBI, NME-
IOMIMX Pa3INYHYIO INOTHOCTE. C pacciIoeHneM TeMIeparypsl B TOJNIIE BOABI
TECHO CBSI3aHBI Ta30BBIH PEXUM, pacrpeielieHne ONOTeHHBIX 3JIEMEHTOB U
JpyTue THAPOXUMHUYECKUE TI0Ka3aTelNH.

B >ku3HU rHIPOOHOHTOB TEMIIEpaTypa BOABI UMEET OTPOMHOE 3HAUEHHE.
Omna BIHseT KaK IpsSMO, HEMOCPEICTBEHHO Ha )KUBbIE OPraHU3MBI, TaK U KOC-
BEHHO, TIOCPEJICTBOM JIpyTrux abnoTnyeckux (akropos. Hampumep, BaxxHe-
LIMe JIs )KU3HU (PU3UUECKHEe CBOMCTBA BOABI — INIOTHOCTH U BSI3KOCTb, OTpe-
JieTIsieMble KOJIMIECTBOM PacTBOPEHHBIX COJIEH, B 3HAUNTEIBHON Mepe 3aBH-
CAT OT TeMneparypsl. To xe OTHOCUTCS K pacCTBOPUMOCTH B BoJe rasos. I1o
OTHOIIEHHIO K TEMIIepaType BOJbI y PO BhIpaboTanach onpeaeieHHas BH-
JIoBast crienuduKa, Ha OCHOBAaHHH KOTOPOI OHHU JIENSTCS HAa XOJIOJHOBOIHBIE
U TeTIoBOAHbIe. Bo3nelcTBys Ha MHOTHE XXM3HEHHbIE (PYHKIIMU BOJHBIX Op-
TaHU3MOB, TEMIIEpaTypa 00YCIOBIMBAET NX HPOJYKTHBHBIE BO3MOXKHOCTH.
C moBBIIIICHHEM TeMIepaTypbl 0OMEHHbIE POIECCH Y PhI0 YCKOPSIOTCS, U
9TO YCKOpSIIOIIee BIMSHHE TEMIIEpaTyphl Ha CKOPOCTh OOMEHA BEIIECTB U
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TEMII pa3BHTHS T'MAPOOHOHTOB 3aBHCHT OT MX BHIOBOW NMPHHAJIC)KHOCTH,
CTaAWM Pa3BUTHUS M TOTO UHTEPBAJa, B KOTOPOM MOBBIILIACTCS TEMIICpaTypa.
bonpmroe BiusHME TeMIlepaTypa BOABI OKa3bIBaeT Ha IHTAaHUE, NMUIEBape-
HHUe, OCITKOBHIH, JKUPOBOH H YTIEBOAHEIH 00MeH prI0. BeckMma cymecTBeHHa
POJIb TEMIIEPATYPHOT'O PEXUMa B IPOXOKICHUH OTIEIBHBIX 3BCHBEB PEIPO-
IOYKTHBHOTO LMKJIA. Tak, TOJNBKO NPH ONpele]eHHOW TeMIepaTrype y pbio
HauuHaeTcs HepecT. OT TeMueparypsl BOJIBI TAKXKE 3aBUCUT M XapaKTep Npo-
SIBJICHUS U TEUYEHHS Pa3IMYHBIX OONe3HeH y phIo.

IIpo3payHoCTh BOJBI SBISACTCS OJHUM U3 OCHOBHBIX KPUTEPHUEB, TI03BO-
JISIFOLMX CYIMTh O COCTOSHUM BojoeMa. OHa 3aBUCHT OT KOJIMUECTBA B3Be-
LIEHHBIX YaCTHIL, COJEPXKAaHUsS PAaCTBOPEHHBIX BEIIECTB M KOHIIEHTPAaLUU
(buTO- ¥ 300IUTAHKTOHA. Bimsier Ha mpo3pavHOCTh M [BET BoIbl. YeM Onmke
LBET BOABI K roxyboMy, TeM OHa Ipo3padHee, a YeM JKeNTee, TeM Mpo3pad-
HOCTb MeHbIIe. [Ipo3padyHocTh BOABI TECHO CBsI3aHA C OMOMACCOM 1 IPOIYK-
nueil mankToHa. YeM nydlie pa3BUT IUIAHKTOH, TEM MEHBIIE IPO3PayHOCTh
BoJbI. [Ipo3padHoCTh ABISETCS ITOKAa3aTeNeM Paclpe/ICICHUs CBETa B TONIIE
BOJBI, OT KOTOPOTO 3aBUCAT (DOTOCHHTE3 U KUCIOPOIHBINA PEXUM BOJHOM
Cpensl.

I'a30BBblii pe:kMM BOgOEMa OIPEeIIeTCsl pACTBOPUMOCTBIO Ta30B, KOTO-
pasi, B CBOIO O4epeb, 3aBUCUT OT IPUPOBI ra3a, TeMIIepaTypbl BOJbI, BEJHU-
YMHBI MUHEPAJIHU3aLHH, & TAKKe OT JAaBieHus1. C MOBBILICHUEM TEMIIEPaTyphl
BOJIBI PACTBOPUMOCTB I'a30B YMeHbIIaeTcsl. ['a3bl, pacTBOpEeHHbIE B BOJIE, BCe-
rJla CTPEMSITCSl IPUHTH B PaBHOBECHE B COOTBETCTBHUHU C UX NaplUAIbHBIM
naBieHneM B atMoc(epe. Ecin nx comepianue B BoJie MEHbIIE, YeM B aTMO-
cdepe, TO MPOUCXOAUT MOTIIOLICHHE Ta30B BOIOK U3 aTMocdepbl (mpouecc
unBa3un). Koraa B Bojie coep)xutest GOJbLIOE KOIUYECTBO Ta30B, YeM B aT-
Mocdepe, To HaOMOJaeTCs UX BBIICICHUE (3Ba3us) U3 BOIBI B atMochepy.
CepoBozOpOA M BOJOPOJ, MaplHAbHOE JaBJCHHE B aTMOc(epe KOTOPHIX
NPaKTUYECKU PABHO HYJIIO, B BOJOEMAaX HE HAKAIIMBAIOTCS B OOJBIINX KO-
JIMYECTBAX, TaK KaK MOCTOSIHHO MPOUCXOJUT UX BhIJeNieHne B aTMochepy.

J11st BOTHBIX OpraHU3MOB HauOoJIblIee 3HAYeHHUE UMEIOT KUCIIOPO/ U yT-
nekucibli ra3. Hannaue B Bosie pacTBOPEHHOT0 KUCIIOPOJia ABISETCS 00s3a-
TEJIbHBIM YCJIOBHEM JUIsl CYILECTBOBaHHs OOJIBIIMHCTBA OPraHU3MOB, Hace-
JsoIuX BogoeMsl. Cozep)kaHue KHCJIOPOJa B BOJE 3aBUCHT OT COOTHOIIIE-
HUSI IBYX TIPOTHBOIIOJIOHO ITPOTEKAIOIINX TIPOLIECCOB: TIEPBbI — oboramia-
IOIINH BOJY KHCIIOPOZOM, BTOPOH — YMEHBIIAIONINH €ro COiep>KaHue B BOJIC.
OoOoramienue Bo/bl MOJIEKYJISIPHBIM KHCIIOPOJIOM OCYIIECTBIISICTCS 33 CUET
BBIJICJICHNSI €r0 BOJHOM PAacTUTENBHOCTHIO B Tpolriecce (OTOCHHTE3a, a
TaKKe TMPH NOCTYIUICHUH U3 aTMOC(EPHI.
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CopneprkaHre YTIIEKUCIIOTO raza B aTMocdepe B cpenHeM coctanisier 0,33
%. Ilpu conpuxocHoBeHU™ ¢ Bogoil CO2 YaCTHYHO pacTBOPSIETCS U ITOJBEP-
raeTcs THAPOIN3Y:

CO; + H,0 — H2COs.

B XuMudecKyIo peakiiio ¢ BOAOH BCTYNAET JINIIb HE3HAYNTEIbHAS YacTh
COg, ocTaIbHOE K€ €ro KOJIMYECTBO HAXOAUTCS B CBOOOIHOM BHe. Hammune
B BOJIC YTOJILHON KHCJIOTHI CHOCOOCTBYET PACTBOPEHHIO KapOOoHaTa KaIbLus
U TIEpeBOJy €ro B THIpoKapOoHaT, 00JiafaroImuii OONbIION pacTBOPHMO-
CTBIO, UeM KapOOHAT KaJIbIIus.

CaCOs3 + HoCO3 «> Ca(HCO3),.

BcenencrBre pacTBopeHHs YITIEKHCIIBIX coJiel Boja oboramiaercs kapoo-
Hatamu 1 OukapOoHaTtamu. TakuMm 00pa3oM, B MPUPOAHBIX BOAAX YTIIEKHC-
JIOTa COAEPKUTCS: B CBOOOTHOM COCTOSHHHM B BHJE I'a3a, PACTBOPEHHOTO B
Bozme — CO», B Bune noHoB HCO3 — THapokapOOHAT-HOHOB, B BHIEC HOHOB
CO3? — KapOOHAT-HOHOB.

B Bomoemax ocHoBHBIM HcTOuyHHKOM COz sBiseTcs OakTepHanbHOE
OKHCIJIEHHE OPTaHNYECKHX BEIIECTB, a TAKXKE IbIXaHUE BOJHBIX OPTaHU3MOB.
OTpunarensHOE BIUSHUE BHICOKOI KOHIICHTPALMU YTIIEKUCIOTHI Ha JKHU3He-
JIeSITebHOCTD PBIO 3aKIIF0YAETCS B TOM, YTO PHIOBI, HAXOJACh B YTHETCHHOM
COCTOSIHUH, XYy’K€ UCHOJIb3YIOT KUCIOPO, pacCTBOPEHHBIH B Boje. [Ipu HU3-
KOM COJIep»KaHHH KHCJIOpoJa U HebiaronpusTHoM cootHorneHnn Oz u CO»
PpBIOa TaKXKe Xy>KE UCIIOJIB3YET KOPM.

Bonopoauslii nokasarennb (pH) sBnsercs ofHIM U3 BaXHBIX (PaKTOPOB
cpenbl. Hanbonee 6maronpusiTHO U1 GONBIIMHCTBA PHIO 3HaUE€HHE BOJJOPO/I-
Horo nokasareinsi (pH), KoTopbli 61M30K K HeHTpanbHOMY 3Ha4yeHuio. [lpu
3HAYUTEJBHBIX CIIBUTaX BOJOPOIAHOTO ITOKA3aTEIs B KMCITYIO HIIH IEJIOYHYTO
CTOPOHY BO3pacTaeT KUCIOPOAHBIN MOPOT, 0CIA0ISAETCSI MHTEHCUBHOCTB JTbI-
XaHUsL.

Oprannyeckoe BelIeCTBO TNPUCYTCTBYET B BOJE B PACTBOPEHHOM H
B3BEIICHHOM BHJE. ETo moapas3iensdioT Ha aBTOXTOHHOE M aJNIOXTOHHOE. 3a-
rachl aBTOXTOHHBIX BELIECTB IOIOJIHSIOTCS 3a cueT (oTocuHTe3a (uto-
IUIAHKTOHA, MaKpO(UTOB U XeMOCHHTE3a HEKOTOPBIX OAKTEPHii, a aJNIOXTOH-
HBIX — 3@ CYeT BBIHOCA MX C BOAOCOOPHOMN IJIOIIAIH, TIOCTYIUIEHHUS C aTMO-
chepHbIMH, a TaKKe UHOTAA C OBITOBBIMH M MPOMBIIUICHHBIMH CTOKaMH.
Jlonst pacTBOPEHHOTO OPraHMYECKOrO BEIIECTBA MPUMEPHO B COTHH pa3
OoJibllle, YeM OPraHMYECKOTO BELIECTBA B JKMBBIX OpraHU3Max M JIETPHTE.
IlonHOE mpencTaBneHHE O COAEPKAHMK PACTBOPEHHOIO M B3BELIEHHOTO B
BOJIC OPTaHMYECKOTO BELIECTBA, IPEXK/E BCETO ero CTOMKOW B OMOXHUMHYe-
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CKOM OTHOIIEHHUH (PPaKINH, JAFOT METOIBI aHAJIN3a IIEPMAaHTaHATHON 1 OHo-
XpOMAaTHON OKHCISIEMOCTH. DTH METOZBI TI03BOJISTIOT OLIEHUTH MTPOUCXOKIC-
HHE OPTaHUYECKOTO BEIIECTBA, CKOPOCTh €0 MUHEPAIH3alUN W WHTCHCUB-
HOCTB OHMOTIPOIYKIIMOHHBIX TIPOLIECCOB.

5.2. Bnoxumuyeckue npouecchl yJay4lieHUsl Ka4yecTBa BOJbI

Boza BOIOTOKOB U BOJOEMOB JOJKHA COOTBETCTBOBATH HOpMaM, obec-
MECYMBAIONIMM COXPAHHOCTh BHUIA, IUIOJOBUTOCTh M Ka4eCTBO MOTOMCTBA
PBIOBI, OMOTIOTMYECKHE TOTPEOHOCTH BBIPAIIUBACMEIX BUIOB PBIO, HEOOXO-
JIUMBI YPOBEHB Pa3BUTHUS €CTCCTBEHHON KOPMOBO#t 0a3bl. [lepen ucnomip30-
BaHUEM BOJBI TSI PA3BEICHUS IPOBOAST THAPOXIMHUICCKHIE, TOKCHKOJIOTH-
YecKkre M OHOJIOTHYECKIe UCCIICIOBAHNS.

®opMupoBaHNE KauyecTBa BOJBI B BOJHBIX 00BEKTaX OOYCIOBICHO ITO-
CTYIUICHHEM 3arps3HSAIONINX BEIISCTB W3BHE, BHYTPUBOJOEMHBIMH IIPOIIEC-
caMH CaMOOYHIICHUS W OHMOJIOTHYIECKOTO CaMO3arps3HCHUS B pe3yibTaTre
MacCOBOTO pa3BUTHA THAPOONOHTOB. OCHOBHBIMH MCTOYHHKAMH 3arpsi3He-
HUSl BOJHBIX OOBEKTOB SIBIIIOTCS: XO35AHCTBEHHO-OBITOBBIC, MPOMBIIUICH-
HBIC, CEJIbCKOXO035HUCTBCHHBIC CTOUHBIC BOJBI, TIepepaboTKa OEperoB u pyc-
J0(hOpPMHUPYIOIIKE MPOIIECChI, TOHHBIC OTIOXKCHHUS, MACCOBOE Pa3BUTHE (PU-
TOIUIAHKTOHA («IBETECHHE» BOJbI). B pe3ynbraTe MOCTYIUICHHUS B BOJHBIC
O0OBEKTHI 3arPA3HSIONINX KOMIIOHCHTOB MPOUCXOUT U3MCHEHUE KAUueCTBCH-
HOT'O COCTaBa W CBOWCTB BOJIBI, €€ SKOJOTHUECKUX MMAPaMETPOB U IPUTOTHO-
CTH IS Pa3TUYHBIX BUIOB MOJB30BaHUA. DaKTOPHI, BRI3EIBAIOIINE H3MECHE-
HHUE KayecTBa BOJHBIX 00BEKTOB, HA3BIBAKOTCS 3acpsasHumensimu. EctecTBeH-
HBIY IPUPOIHBII MPOIIECC CHIDKCHUS B BOJHBIX 00BEKTaX 3arpsi3HATENCH ITy-
TeM (U3NIECKUX, XUMHUYCCKIX W OMOIOTHYCCKUX BO3ICHCTBHI HAa3hIBACTCS
camoouuuieHuem 6000MOKO8 i 6000eMO8.

OnvH n3 BakHEHINX (U3NIecKuX (PaKTOPOB CaMOOYHIICHUS — THIPO-
JTUHAMUYECKUH, 3aKIIOYAONIUICS B pa30aBlIeHUH, PACTBOPCHUH U IepeMe-
LIMBaHUU 3arpsi3HeHu. TypOyJIeHTHBII peXuM TedeHUs peK o0ecrieunBaeT
XOpolilee MepeMEeIIMBaHNE 3arpsI3HUTENICH B BOJC U CHI)KEHUE WX KOHIICH-
Tparuii. Ha ckopocTs caMOO4HIIIEHHs] BOJIHBIX OOBEKTOB BIIHSIOT: COJIEPIKa-
HHUE PACTBOPEHHOI'O KKCIOPOa, TEMIIEPaTypa BOIbI U BO3yXa, IIPUTOK YJlb-
TpadHOJIETOBOTO M3IYYCHHUS M3 aTMOC(EpPBI, CKOPOCTH TCUCHUS, HAIAYIHC
MHUKPOOPTaHU3MOB, PACTUTEIBHOCTH U JIP.

YBenndyeHne colepiKaHus PacTBOPSHHOTO KHCIOPOJA B BOJIHBIX 00OBCK-
Tax B pe3yJbTaTe ECTECTBEHHBIX IPUPOIHBIX MPOIECCOB: BETPOBBIX BOJHE-
HUM, YBEIIMYCHUS CKOPOCTH TEYCHHUS B IPOIIECCE MPOXOXKICHUS ITABOJKOB U
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TTOJIOBOANH, OONBIINX YKIIOHOB U BBEICOKOM IIEPOXOBATOCTH PYCIIa, a TAKKE
(doTocHHTE3a PACTCHHII MPUBOIUT K OKHCICHHIO 3arpA3HCHHH OpraHmde-
CKOI'0 M HEOPraHMYECKOI'0 MPOMCXOKIACHHUSI U BOCCTAHOBIIEHUIO HOpMaJlb-
HBIX YCJIOBUH JUISl )KM3HEAEATENBHOCTH OpraHu3MoB. Pacnian opraHndeckux
BELLECTB MPOMCXOAUT NPEUMYIIECTBEHHO INOJA NEHCTBHEM MHMKPOOpPraHM3-
MOB. B3BellleHHbIE BEIIECTBA OKa3bIBAIOT BIMSHUE HA CBETONPOHULIAEMOCTb,
ra3oBbIi PEXXUM U OKUCIUTEIFHO-BOCCTAHOBUTEIbHBIE MTPOLIECCH B BOJAOTO-
Kax 4 BojioeMax. Takoe BO3/eHCTBHE HA (PU3UUCCKUC U XUMHUCCKUE CBOM-
CTBa BOJI UBMEHSET U BUJOBOM COCTAB PACTUTENBHBIX U )KUBOTHBIX OPTaHU3-
MOB. MHOTHE BHIBI PHIO BOOOIIIE HE MOTYT CYIIECTBOBATH B YCIOBHUSIX TOBBI-
IIEHHOT'0 CTOKA B3BEIICHHEBIX BEIECTB. B3BellleHHbIC BEIIECTBA SBIISIOTCS
OnaroaTHOM cpeoi U U pa3BUTHS MATOTCHHBIX OPTaHU3MOB IIPH OCaXKJIe-
HUU B3Beceil Ha OTpe/IeIeHHBIX YIacTKaX THA PeK U 03ep, GOPMUPYIOT MepT-
BEIe, OECKUCIIOPOIHBIC 30HBI, 00YCIOBICHHBIE Pa3I0KCHUEM HX OpraHH4Ye-
CKOIf YaCTH C CHIIbHBIM TOKCHYECKUM BO3ICHCTBAEM Ha THIPOOHOHTOB. Xa-
paKkTep caMOOYMILEHUS BOJOTOKOB M BOJIOEMOB OT B3BEILIEHHBIX BEILIECTB 3a-
BHCHUT OT COOTHOUIEHHSI MUHEPAJIbHOM U OpraHnyeckoil yacteil B3ecei. Ca-
MOOUYHIIIEHUE BOJIOEMOB OT MHUHEPATbHBIX B3BECEH CBSA3aHO, B OCHOBHOM, C
YMEHbBIIIEHHEM MYTHOCTU U IIBETHOCTH BOJIbl M BOCCTAHOBJIEHHUEM YCIOBUN
JUISL pa3BUTHUSL QUTO- M 300IUIaHKTOHA. CaMOOUMIIIEHHE BOJIOTOKOB M BOJIOC-
MOB OT OPTaHUYECKUX 3arpsI3HEHHUM, CKOTMBIIUXCS B TOHHBIX OTJIOXKEHHSIX,
MPECTABISICT COOOM CIIOKHBIN MPOIIECC OMOXUMHUYESCKOTO U MPSIMOTO OKHC-
JIEHUS TIPU COMPUKOCHOBEHUH TBEP/IBIX YACTHI] C PACTBOPEHHBIM B BOJIE KHC-
JIOPOJIOM H aHa’pOOHOTO pa3JoXKeHHUs BemecTB. [Iporece OKUCIeHUs opra-
HUYECKUX B3BECEU MPOUCXOIUT B IOBEPXHOCTHBIX CJIOSIX, CONPHUKACAIO-
IIUXCS ¢ BOJIOM, COAepKAIIeH KHCIOPO/, a B TIAYOOKHX CIOSAX MPeodIaiaroT
aHa’poOHBIe (POPMBI paciiaia OPraHMYSCKUX BEIIECTB.

buonoruueckoe 3arpsiz3HeHNE BOJJOTOKOB M BOJOEMOB IIPOUCXOUT KaK 3a
CYET MOCTYIUICHHUSI OPTaHU3MOB U MIPOAYKTOB MX PA3IIOKEHHS C BOJOCOOpA,
TaK U B pe3yJIbTaTe caMO3arpsi3HEHUs], BEI3BAHHOTO MPOyIIUPOBAHUEM B HUX
OpraHNYeCcKOro BEIIECTBA PACTUTEIHHOTO W KMBOTHOTO MPOUCXOXKIACHUS U
JanpHeliero otmupanus. IlepBblif smeMeHT 3arps3HeHHs (HOpMHUpYeTCs
CKJIOHOBBIM CTOKOM B IIE€PHO/]I MOJOBOJUNA U MaBOAKOB, & BTOPOM — Kak 3a
CYET NIePBUYHON MPOAYKIMHU (BOAOPOCIEH, IIIaHKTOHA U OeHTOCa, Ieprudu-
TOHA, BbICILIEH BOJHOW paCTUTENLHOCTH), TAK U B PE3yJIbTaTe MacCOBOTO pa3-
BUTHSI MUKPOOPTaHMW3MOB U >KMBOTHBIX M IOCIEIYIOIIEr0 WX OTMHUPAHHUSA.
Boaubie opranu3Mbl, KOTOpbIE HACEINSIOT BOJAOTOKH U BOJOEMbI , OUUIIAIOT
WX OT 3arps3HCHUH, YTUIN3UPYsl OMOTCHHBIC BEUIECTBA, COMU TSDKENIBIX Me-
TaJIOB, (PEHOIIBI, MECTUIUIBL, He(TETIPOAYKTHI 1 Ip. OcOOEHHO BeJHKa POJIb
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B 3THX NPOIIECCAX BBICIICH BOIHOI PaCTUTENLHOCTH, KOTOpAst HE TOJBKO aK-
KyMyJIUpYyeT 3arpsA3HEHHs, HO ¥ 3alUIIaeT OCperoByi0 30HY BOJOTOKOB U
BOJIOEMOB OT BOJHEHUSI M a0pa3un OEperoB, yIyqIIaeT KHUCIOPOAHBIN PeXXUM
3a cueT ()OTOCHHTE3A U COCOOCTBYET CEIUMEHTAINH B3BEIICHHBIX JACTHII.

5.3. PoJib BBICIIMX PACTEHMIi M 3001IJIAHKTOHA B YJTy4llIeHUU
Ka4ecTBa BOJABI

B ¢opmupoBaHum KauecTBa BOJBI BAXKHYIO POJIb UIPAIOT BBICIINE BOJI-
HBIE PACTEHUsI: TPOCTHHUK, KaMblIIll, POT03, PAECT, cycak u 1p. [lornonias 31a-
YHUTEJILHOE KOJIMYECTBO OMOTEHHBIX AJIEMEHTOB, BBICIIHE BOJHBIC PACTCHUS
CHIDKAIOT YPOBEHb 3BTpo(duKamy BogoeMoB. OHM yCBaMBaIOT U Iepepada-
THIBAIOT pasnmyHble BemecTBa (¢eHonsl, J/IT), cmocoOCTBYST OCaKICHUIO
B3BEIICHHBIX W OPTaHUYECKUX BEIIECTB, HACHIIAIOT BOLY KHCIOPOJOM, CO-
3[a10T OIaroNpHUATHBIE YCIOBHS AJIsl HEpecTa PhIO M Harysia MOJIOIH, HHTCH-
CHU(PUIMPYIOT OYUCTKY BOJBI OT TSKEIBIX METAJUIOB U HE(PTEIPOIYKTOB 32
c4eT HepTCOKNCIAIOMUX OakTepuil. B mpuCyTCTBHU BBICIIMX BOAHBIX pac-
TeHud B 3—5 pa3 ObicTpee pasnaraercs HeTh. JKU3HENEATETLHOCT MaKpo-
(UTOB CIOCOOCTBYET BCILUIBIBAHHIO HE()TEIPOAYKTOB, OCEBIIHX Ha JHO, U UX
paspyieuuio. Hanbonee mepcrneKTUBHBIME JUIs OYHUCTKH OT HE(TH SBJIsI-
FOTCSI KaMBIII 03€PHBIA U pOT03 y3KO- U IHPOKOIUCTHBINA. KambIi o3epHBbIit
WHTEHCHUBHO OYHMINAET BOAY OT (heHosoB. OHO pacTeHHe KaMblllla Maccoi
100 r ciocoOHO u3BJIeYb U3 BOBI 10 4 Mr (heHoma. [Tomumo (heHosIa moriio-
IIAIOTCS U €ro MPOM3BOAHBIE (TMPOKATEXHH, PE3OPIIMH, KCHIION U Ip.).

B mponeccax (OTOCHHTETHYECKOH a’paliy MakpO(QHTHl HIPaloT He
MEHBIIYIO POJb, 4YeM (puroriankToH. OHU crIOCOOHBI HAKAIUTUBATh 7,52 MT
¢docdopa Ha 1 r cyxoit maccsl. KampIln akTHBHO aKKyMyJIHpYeT MapraHel,
MpUC — KAJIBIMH, 0OCOKa — ’eJe30, piAcka — Me/ib. B mporiecce MUHEpanbHOTO
MIUTAHWS BBICIINE BOIHBIE PACTCHUS B IIPUPOHBIX YCIOBHAX IMOTJIOMIAIOT U
YTUIIM3UPYIOT B CBOUX OpPraHax 3HAuUTEIbHOE KOJINYECTBO BELIECTB.

Bricuie BoJHBIE pacTeHHsl YTWIM3UPYIOT TaKXK€ U a30T CTOYHBIX BOJ
NPEANIPUSTHI 110 TPOU3BOICTBY MUHEPAIbHBIX YI00pEHHH.

He MeHee BaxHa poJib BBICIINX BOJHBIX PACTEHHI B PEryJISILMU «I[BETE-
HUS» BOJIBI, MOCKOJBKY 3apocCIiie Makpo(hUTaMH YYacTKH BOJOEMOB He
«IBETYT». JTO OOBACHIETCS KOHKYPEHIHEH 3a OMOTeHHBIE AJIEMEHTHI, HO-
TJIOIIaeMble BBICIINMH BOJHBIMH pacTeHusMu. [Ipu BasmoBoM ypoxkae ¢uro-
Macchl B BO3/LyIIIHO-CYXOM BeriecTBe 40 T/ra TpPOCTHUK OOBIKHOBEHHBIH BBI-
Hocut 600-650 kr/ra azora, 400 kr/ra kamus, 200-250 kr/ra pocdopa, 10
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200 kr/ra xampis, 10 400 Kr/ra XJ10pa, TECSITKH KWIOTPAaMMOB HATPHS, Mar-
must u ap. [3].

VI3BeCTHO, YTO TPOCTHUK 000TalaeT KUCIOPOAOM HE TOIBKO BOIY, HO U
MOYBY, Ha KOTOPOH pacTeT, CIOCOOCTBYS YCHICHHIO TIPOLIECCOB OKHUCICHUSL.
Kucnopon nupkyaupyer 1o mojbM cTeOIsIM U IIPOXOAUT B KOPHH I10 BO3ZLY-
XOIIPOBOIAIINM MOOeraM, a IycTble MOYKOBATHIE BOJHO-BO3AYIIHBIE KOPHH
pacTeHuii, Kak cBOeoOpa3HbI MeXaHHYeCKUi (QUIIBTP, 3a1ePKUBAIOT B3BE-
LIIEHHBIE YaCTHUIIBI U OYHUIIAIOT OT HUX BoAy. OueHb IIeHHa CIOCOOHOCTD TKa-
Hel TPOCTHHMKA JIETOKCHUIMPOBATh Pa3IM4HbIE SIOBUTHIE coeanHeHus. [lo-
CTaTOYHO BBICOKHME KOHIICHTpAIMU aMMHaKa, peHoa, CBUHIA, PTYTH, ME/IH,
KoOaJIbTa W XpoMa HE CKa3bIBAIOTCS 3aMETHO HA €r0 pPOCTe M Pa3sBHTHH.
TPOCTHHK SABIIAETCS TAKXKE MPEKPACHBIM CYOCTPATOM IUIsl PA3BUTHUS Pa3IHd-
HBIX BUJIOB NPUKPEIUICHHBIX BOJOPOCICH, YUaCTBYIOMIMX B ()OPMHUPOBAHHU
KauecTBa NPUPOIHBIX BOJ. B 0OpacTaHmsX BBICIINX BOJHBIX PACTEHHUIT B OC-
HOBHOM BCTPEYAIOTCS THaTOMOBBIC, 3€JICHBIC, B MEHBILICH Mepe — CHHE-3eJIe-
HbIE W JpPYTUE BOIOPOCTH. B OOJBIIOM KOJHYECTBE 3AeCh OOHAPYKEHBI
rpuObl, a30TO0AKTED, & Takke OAKTEPHHU, CIIOCOOHBIE pa3naratb Kpaxmal u
KJeT4aTKy. BMecte ¢ BOJOPOCISAMHU 3TH MUKPOOPTaHW3Mbl aKTUBHO y4acT-
BYIOT B CaMOOYMIICHUH BOJ0eMOB. OpraHu3mMbl nepu(puTOHa OYECHb YyB-
CTBHUTENIBHBI K KQUECTBY BOJIbI, TOATOMY MHOT'HE U3 HUX MCIOJIB3YIOTCS IS
OUOUHIEKCALIUH.

Beiciine BojHbIE pacTeHUsI CHOCOOHBI U3BIIEKATh U3 BOJIBI OTHOCUTEIIBHO
OoJIbILIE KOJMYECTBA ypaHa, paius, Topus. B pacTeHHsX TpOCTHHKA, IPOU3-
pacTaloIIero Ha y4acTKaxX, KOTOpBIE MOJABEPraroTCs BO3ICHCTBHIO 3arpsis-
HEHHBIX BOJI, HAKAIIMBAETCS K KOHILY BEreTallui IPUMEPHO B 4 pa3a OoJIblie
xenesa, kaipiwms — B 100 pa3, maraus — B 1,2, a3ota—B 1,5, pocdopa—81,3
pasa Gouibllie, YeM B PACTCHHUSX TPOCTHHKA, HE MOABEPraIOIIUXCS BIUSHHUIO
cTOYHBIX BOJ [3]. BobLIyro posib B peryssiiuy MpoLeccoB Pa3MHOKEHUS BO-
JIOpOCIIel UrpaeT He TONBKO KOHKYPEHIMS 32 OHMOTCHHBIE DJIEMEHTBI, HO U
METa0OJIUThl BBICIIMX BOJHBIX PACTEHUH, MPOSBISIONINE (UTOHLUIHBIE
CBOMCTBA M YTHETAIONIHE Pa3BUTHE BOJOpociei. MakpouTel B mpoiecce
(hOTOCHHTE3a HACBHIILAIOT BOJLY KHCIOPOJOM, & TAK)Ke 3aTEHSIOT HUKeJexKa-
LIME CIIOM BOBI, CO371aBasi HEOJIAroNPHUATHBIE YCIOBHS /IS )KU3HE e TEb-
HOCTH CHHE-3eJICHBIX BOJIOPOCIEil U 00pa3oBaHMs NMEPBUYHON MPOAYKIINU
¢urortankToHa. TakuM 00pa3oM, BHICIIIME BOAHBIC PACTEHHSI UTPAIOT CyIIie-
CTBEHHYIO pOJIb B CHIDKCHHH YHMCIIEHHOCTH CHHE-3€JICHBIX BOJOpOCIHEH, B
NIepBYIO0 Ouepesb, B HEOOJBIINX BOJIOEMAX, IOJIBEPKEHHBIX «I[BETEHHIO»
npu 3BTpodupoBaHnu. D(H(PEKTHBHOE HCIOIb30BaHNE UX B KadecTBe OHO-
(GUILTPOB M AJIs yAAJIEHUS U3 BOJOEMa OMOTEHHBIX 3JIEMEHTOB M OPraHUKH
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TpedyeT peryisipHoil yoopku ¢uromaccel. MHade mocie ee OTMHpaHUS U
PAa3JIOKEHUS B BOJOEME MPOHUCXOIUT CYIIECTBEHHOE 000TallleHNEe OpTaHUIe-
CKUMH ¥ OMOTEHHBIMHU BELIECTBAMH, & TAKXKE MJIOHAKOIUICHHE, YTO OKa3bl-
BacT CTUMYJIHPYIOIIEe IEHCTBHE Ha «I[BETEHHUE» BOABI M YCHIICHHE SBTPODH-
poBanus. OcTaBIIMECS 3apOCHIN BBICIIMX BOJHBIX PACTCHUII CHMKAIOT LICH-
HOCTH BOZIOEMOB B Ka4€CTBE HEPECTHIINILL, @ YIaCTKH BOJOEMOB 3a001aunBa-
torcst. OTpULIATENIBHO BIUSIET 3apacTaHNe BHICIIMMH BOJHBIMU PAacTEHHSIMHU
BOJIOEMOB Ha BHYTPHBOJOEMHBIE TIPOIECCHl W MOBBIIIEHHOE HCIApeHHe
BOJIBL. M3BeCTHO, uTo 1 M2 3apociiell TPOCTHUKA TPAHCTIMPHUPYET C ATpedis 110
okTsi6ps 1 M® Bojpl. Vicnapenue co cBOGO/IHOM TIOBEPXHOCTH 3a TOT Xe Te-
puon coctasister 400—700 /M2 DTo ABIAETCA OJHOM U3 IPUYUH YCHIIEHUS
nedurmTa BOABI M yXYAIUICHUS €€ KauecTna.

Ponb 300rnapoOHOHTOB B Mpolieccax OYMCTKH CTOYHBIX BOJ B 3HAYH-
TEJIFHOHM CTENEHH ompeaensercs ux cnocoboM nuranus. [Turasce Oaktepu-
SIMH, BOJJOPOCIISIMH, B3BELICHHBIMH BEIIECTBAMH, OHU CITIOCOOCTBYIOT OCBET-
JICHUIO BOJBI. 300THAPOOHMOHTHI SBISIOTCS AaKTHMBHBIMH (DMIIBTpaTOpaMu u
cenuMeHTaTtopamu. Kpome Toro, nmpocreinmme BHIIONHSIIOT (yHKIIUIO HHAN-
KaTOpoB. AKTHBHBIMH CEJMMEHTATOPAaMHM SIBJISIOTCS MHOT'HE CIHpajiepec-
HUYHBIC U KpyropecHndHsie nH}y3opun. Onna ocoos Carchesium lachmani
IIpU NMUTAaHUU B Te€YeHHE | yaca MpoIycKaeT depe3 CBOM OpraHu3M OKOJIO
30000 6akrepuii. CemMMEHTATOPAMH SBJISIOTCSA M MHOTHE KOJIOBPATKH.

dunpTpanys CBOWCTBEHHa MHOTMM PakoOOpa3HbIM, B TOM 4Hucie nad-
HUsM, TrarHKaM komapoB Culex u Anophetes, MHOTOIIETHHKOBBIM YepBsIM
Polucheaeta, a u3 pei6 — Toncronobuky. [lpu GpuIbTpalyu KUBOTHBIE IIPO-
ITyCKAIOT CKBO3b MMEIOLIUECS] Y HUX MEJKOMOPHUCTHIE CTPYKTYPHI BOAY, HC-
TIOJIB3YSl IS TMTAaHUsI OTIEXKEHHBIH Marepuall. [Ipy BEICOKOH YNCIICHHOCTH
nadHui oHU 3a 1 cyTKM MOTYT MpoHILTPOBaTh Bech 00beM mpyxa. Cko-
pocTh (GUIBTPAUK BOJBI M TOTJIOTHTENbHAS CIIOCOOHOCTH BETBHUCTOYCHIX
PayYKOB CTOJIb BEJIMKH, YTO 3a | CYTKH OHM MOTEHIIMAIBLHO CIIOCOOHBI ITOTJIO-
TUTB BCE OAKTEPUH, HAXOISIINECS B IPYAY.

JIByXCTBOpYAaThIE MOJUTIOCKH (IpeiicceHbl, 6e33y0KH, epIIOBULIbI) 3HAYH-
TEJILHO BJIMSIOT Ha XUMHUUYECKHI COCTaB BOJIbL. [IpsiMoe BIMsIHUE BBIpaXKaeTCs
B YCHJICHHOM IOTPEOJICHNH KUCIOPO/ia B TIpOLiecce JbIXaHHsl, KOCBEHHOE — B
TOM, YTO B PE3yJbTaTe BbICAAHUSI UMM (DUTOIUIAHKTOHA CHHKAETCS MHTECH-
cUBHOCTH (hoTOCHHTE3a. B mpomnecce camMoouniieHust BOZOEMOB OT OpraHH-
YEeCKUX BEUIECTB (PUIBTPATOPBI U CEAMMEHTATOPBI UTPAIOT POJIb OTpeOuTe-
JIel MepBUYHO NMPOAYKINH, B CBOIO OYEPE/Ib CIyXa MHUIEH XUIIHBIM Opra-
HHU3MaM 300IUIaHKTOHA U IUTAHKTOHOSTHBIM PBIOaM.
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5.4. BonoouncrHbie (pyHKIINH BOA03200PHBIX KOMILIEKCOB

KauecTBeHHBIH cOCTaB MOBEPXHOCTHBIX BOJOUCTOYHUKOB, TEHE3HC U (PH-
3MKO-XMMHYECKHE CBOMCTBA ITOJ3EMHBIX BOJ ONPECISIOTCS B OCHOBHOM
THAPOJOTUIECKAMU U T€OJIOTMIECKUMH YCIOBUSIMH (POpPMHPOBaHUS pycel
BOJIOTOKOB M MOJ3€MHBIX BOZOHOCHBIX TOPH30HTOB, KIMMaTHIECKUMH (ak-
TOpaMH U CTENEHbIO aHTPOIIOT€HHOI0 BO3/elcTBUs Ha HuUX. IlocTynaromue
B IIPUPOJAHBIC BOJBI OPraHMYECKHE BEIECTBA U OMOTCHHBIE 3JIEMEHTHI (JKe-
J71e30, a30T U JIp.) CIYXaT MUTATEIbHBIM CYOCTPAaTOM ISl pa3BUTHUS BOJHBIX
OpraHu3MoB. VIHTEHCHBHOE BTOPHUYHOE OHMOJIOTMYECKOE 3arps3HEHHE IpH-
POJHBIX BOJ 00YCJIOBINBAET IBETEHHE» BOJAOEMOB U UX IBTPO(UPOBAHUE.
Bo B3BEIICHHOM COCTOSTHHY B TOBEPXHOCTHBIX BOJIaX COJCPIKATCSl HEPACTBO-
pPUMBIE M MaJOpacTBOPHMBIC BELIECTBA, 0OYCIOBIMBAIONINE €€ MYTHOCTD,
XOTS B OOJIBIIMHCTBE CITy4acB OHU SIBIISIOTCS 3KOJIOTHYECKH O€30TIaCHBIMU U
UTPAIOT BAXHYIO POJIb B OMOJIOTHYECKUX M JIPYTHX €CTECTBEHHBIX MPOIIEC-
cax, IPOUCXOIAIINX B BOJOEMAX M BOAOTOKAX.

3abop BOABI I HYXZ PHIOOBOIHOTO XO3SHCTBA OCYMIECTBISETCS IPHU
MIOMOIIX B0O/103a00pOB, KOTOPBIE PEIHA3HAYEHBI JUISl 3aLIUTHl CUCTEM BOJIO-
CHa0>XEHHMsI OT MOTAIaHKsl C BOJIOH IUIaBAIOIIUX IIPEIMETOB, IIIAHKTOHA, BO-
J0pocyei, peIObl, KPYITHBIX HaHOCOB. TpedyeMoe KayecTBO BOJIBI JOCTUTa-
eTcd Ha CIELHAIbHBIX OYHUCTHBIX COOPYKEHHUSAX. DTO OOBSICHAETCS HecTa-
OMJIBHOCTBIO KayecTBa MOBEPXHOCTHBIX MCTOYHHMKOB IO CE30HAM roja M
Jake B TEUCHHE CYTOK M3-3a MyTHOCTU. B0103a60pHO-0UNCTHBIE COOpYXKe-
HUSI, BXOJUSIIIME B €AMHBII TEXHOJIOTHYECKUI KOMIUIEKC C BOJOMCTOYHHUKOM,
TIPEXIE BCETO BHIMOJIHAIOT 3alINTHO-0apbhepHbIE M BOJOOYNCTHBIE (DYHKIIUH,
He yXyAllas KauyecTBa BOJBI B HEM M HE BINSSI OTPULIATEIFHO HA THIIPOJIOTH-
YEeCKUI PeKUM BOJOTOKOB MJIM THJIPOTCOJIOTHUECKHH PEXNUM BOIOHOCHBIX
TIOJI3€MHBIX TUIACTOB.

B0/103a00pHO-0YHCTHBIE COOPYXKEHHUSI TOAPA3JEIITIOT HAa IOBEPXHOCT-
HBIE 1 TIoA3eMHbIe. [10 MecTy pacronoskeHus o0 OTHOUIEHUIO K TOBEPXHOCT-
HOMY BOJIOMCTOYHHMKY OHHU OBIBAIOT PYCIIOBEIE, O€peroBble, KOMOMHHUPOBAH-
Hble. [10 KOMIIOHOBKE M Pa3MELICHHUIO B y3/1aX MO3eMHBIX B0/103a00pOB OHU
pacrosararotcsi JIMO0 TONBKO B MPUGHIIBTPOBON 30HE CKBAXKMH, KamTaxe
POJIHUKOB ¥ TOPU30HTAIBHBIX BOI03a00POB, JINOO OHU MPECTABISIOT COO0i
KOMILIIEKC, 4aCTh KOTOPOrO HAXOJUTCS B 30HE BOAOIPUEMA, A APYras, BCIO-
MorarelibHasl — Ha MOBEPXHOCTH 3eMi. [IprMepoM nociieiHeid CyXuT cu-
cTeMa o0e3Kene3nBaHus BOABI B BOJOHOCHOM IUIacTe.
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K xoMOMHUpPOBaHHBEIM KOMIUTEKCAM OTHOCHTCS CHCTeMa WHOWIbTPAIH-
OHHOTO BOCTIOJTHEHHSI — HCITOJIF30BaHNE MCTOIECHHBIX TOA3EMHBIX BOJJOHOC-
HBIX TOPH30HTOB.

Bom03a00pHO-0YNCTHEIE COOPY)KEHHUS pa3IHYaloT W MO TEXHOJOTHH
YIy4IlEeHUsl KadecTBa BOAb! Ha HUX. BOJbILON Kitacc COOpyKEHM, BCE Yallle
MIPUMEHSEMBII B HACTOSIIEEe BPeMs, pean3yeT Oe3pearcHTHOE OCBETICHUE
BOJIBI M MEXaHMYECKOe 3aJiepikaHue IpyObIX IUIaBaromux npenmeroB. K
3TOMY KJIACCY COOPY>KEHUH OTHOCSITCS! pELIETKH, CETKH, (QHIBTPYIOIINE OTO-
JIOBKU M BOJIONIPUEMHbIE OKHA, MIEPEKPHIThIC (PUIBTPYIOIMMHU KacCeTaMH.

Bonee riaybokoe ocBeTiieHHE BOJBI JOCTUTaeTCsl B BOJ03a00pHO-O4HCT-
HBIX COOPY’KEHUSAX OTCTOWHOrO THmna. K HUM OTHOCSTCA: KOBIIOBBIE BOJ03a-
OOpPBI-OTCTOMHUKH, MAarucTpalbHbIe MOJBOIIIIAE KaHAIBI, B KOHIIEBBIX
yJacTKaX KOTOPBIX pacloIoKeHBI HACOCHEIE CTaHIWHU. B coctaB Bogozabop-
HOTO y3J71a BKJIFOYAIOTCS KIACCHYECKHE OYUCTHBIC YCTAaHOBKH: THAPOIHK-
JIOHBI, CETYAThIC U 3ePHUCTHIC (DUITBTPHI.

Bom03ab0pHO-09HCTHBIE COOPYKEHHS OMOIOTHIECKOH MPEeJOYNCTKH TI0-
BEPXHOCTHBIX BOJ, COJICPIKAIINX OPTaHNIECKHE 3aTP3HEHUS, IPESICTABISIOT
co00ii 1enbIil koMIIekc. B coctaB 3TOro KoMmuiekca BXOST HAJUBHBIE BO-
noemMbl (6acceiHbl), KaHadbl U OMOIJIATO C BBICHIEH BOJHOW PaCTUTEIbHO-
CTB10, OEPETOBBIE 1 PYCIIOBBIE YCTPOMICTBA, B KOTOPBIX pa3MeLIeHbl HOCHTEIIN
(MCKyCCTBEHHBIE BOIOKHA U JIp.) IS IPUKPEIUICHHOH (MMMOOHMIN30BaHHOM)
MUKpO]IOpEL. B coopykeHHSX 3TOro THIa JONOIHUTENFHO YCTPauBatOT CH-
CTEMBI HpHHyI[HTeHLHOﬁ aspalun Uik O30HUPOBAHUSA BOJBI.

Oco0BIil KITacc MPEeNCTaBIBIIOT BOJ03a00PHO-OYHCTHRIC CTAHIIUH OJI0Y-
HOTO THIIa 3aBOJCKOTO M3TOTOBJCHHUS, pa3MellacMble HEIIOCPEICTBEHHO B
aKBAaTOPHH BOJIOTOKOB WJIM BOJOEMOB WM B MX pyciaX. OTIUYUTeNTHON
0COOCHHOCTBIO ITUX CTAaHIUH (KOMIDIEKCOB) SIBIISICTCS TO, YTO B UX COCTaB
HapAIy ¢ BOJOIPHEMHBIMHU OJIOKAMHU M OYUCTHBIMH JIEMEHTAMHU BXOJAT Ka-
MepHI U pa3MeIIeHUs] HaCOCOB, YCTPOicTBa st 00e33apaKuBaHMS BOJIBI,
6a1<1/1 JJId IPOMBIBKH OYUCTHBIX 3JIEMEHTOB. I/IHOF}Ia B HUX ITOMUMO Tpaau-
IIMOHHBIX TPUEMOB q)I/IJ'H)TpOBaHI/ISI " OTCTaBaHUA PCATIU3YIOTCA MPOLECCChI
peareHTHOH 00pabOTKH BOJHI.

Bo103a60pHO-04HCTHBIE COOPYKEHUS U YCTPOICTBA MOA3EMHBIX BOJO-
HWCTOYHUKOB JIEJISITCS HA JIBa Kiacca — QUIBTPYIOIIHUE YCTPOHUCTBA, MPEIOT-
Bpall[aloIlKe NOoNaJaHie B HKCILUTyaTallIOHHbIE KOJOHHBI CKBAXKHH T'OPU30H-
TAJIBHBIX BOJI03a00POB IECKa U APYTHX MEJIKHUX YaCTHIl BOJOHOCHBIX IOPOJ
(MexaHMYecKoe 3aJiepKaHKe), U COOPYXKESHHUS ISl Aerazaluy U (QU3NKO-XH-
MHUYECKOI OYMCTKH BOABI OT XeJje3a C MOMOIIBIO KHCIOPOoAa aTMoc(hepHOTro
BO3/1yXa, BBOAUMOTO B TPU(HIBTPOBYIO 30HY.
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5.5. lIpenBapuTenbHast BOAONOAT0TOBKA

O06paboTKa BOAKI C IIETBIO CACTATH € IPUTOTHON I HY K IOTPEOUTENs
MIPECTaBIAET COO0M KOMIUIEKC (PH3MUECKIX, XUMHUIECKUX H OMOJIOTHYECKIX
METOJIOB H3MEHEHU ee MepBOHaYaIbHOTO cocTtaBa. [lox 0OpaboTKOH BOABI
MIOHUMAIOT HE TOJILKO €€ OUMCTKY OT psJia HeKeNaTeNIbHbIX U BPEIHbIX MPH-
MeECEeH, HO M YJIy4YIICHUE MPUPOIHBIX CBOMCTB IyTeM 00OTaIlCHHs €€ HeI0-
CTArOIUMH UHrpeIueHTaMu. MeTos 00pabOTKK BOIBI BEIOMpAETCs Ha OC-
HOBE MPEABAPUTENHHOTO H3yYEHUs] COCTaBa W CBOWCTB BOJBI MCTOYHUKA
(maHHBIC XUMUYECKUX ¥ OMOJIOTHUECKUX aHAIU30B), HAMEUCHHOTO K HCITIOJTh-
30BaHMIO, U UX corocraBienus ¢ ganabiMu OCT 15-282-83. Coueranue He-
00XOIMMBIX TEXHOJIOTHYECKHUX TIPOIECCOB M COOPYKEHUH COCTABISECT TeX-
HOJIOTHUYECKYIO CXEMY yIyJIIeHHS KauecTBa BOAbl. TexHoJIormdeckas cxema
U COOTBETCTBYIOIIUIT COCTAB OYUCTHBIX COOPYKEHH IMOAOUPAIOTCS B 3aBH-
CHMOCTH OT TIOKa3aTeliell kauecTBa BOABI B HCTOYHHKE, OT TPeOOBaHMUIT MO-
TpeOUTENI U TEXHIUKO-I)KOHOMHYIECKHX pacdeToB. [Ipu BEIOOpe cxeMbl 0Opa-
0OTKH BOJBI HEOOXOAUMO YYHMTHIBATh, YTO IIPOLECCH 0OPaOOTKH BOABI 1O
pEareHTHO# cXeMe MPOTEKAIT HHTCHCHBHEE U 3HAYUTEIbHO 3 (heKkTuBHEE,
4yeM 10 Oe3peareHTHOH. [IprMeHEHHE OTCTOMHUKOB M OCBETIIUTENEH CO
CJI0€M B3BEIICHHOTO OCajJKa PalMOHAJIBHO MPHUMEHATH MPH COAEPKAHUU
B3BEIIIEHHBIX BEIIECTB B HCXOAHOM Boe cBbIe 50 Mr/i1. J{jist u3BIeYeHus U3
BOJIbI KPYIHBIX MpUMeEcel clieAyeT MpUMeHsTh OapabaHHbIE CETKH, a s
yAaJeHUs TUIAHKTOHA — MUKPOMWIBTPHI WU (QrotaTopsl. s ocBeTiaeHus
BBICOKOMYTHBIX BOJI PEKOMEHIYIOTCS OCBETIHTEIH-BOI03a00pHI, TOHKO-
CJIOIHBIEC, TOPU30HTAIBHBIC W PaJUalbHbIE OTCTONHHUKH C TOHKOCIOHHBIMU
MOYJISIMH, THIPOIMKIIOHEL.

5.6. MeToabl 04MCTKH NPHUPOIHOH H 000POTHOH BOABI

Bopa npupoaHbIX HCTOYHUKOB, 0COOEHHO MTOBEPXHOCTHBIX, YacTO HE OT-
B€UACT Tpe6OBaHI/I)IM, HpG}]LHBJ’IHGMLIM B pI)I6OBOI[CTBe K Ka‘IeCTBy BOJbI.
OObIUHO OHA 3aMyTHEHA B3BECSIMU U 3arps3HeHa. YTOTpeOsiTh ee 0e3 npe/-
BApUTEJILHON OYMCTKH, KaK MPaBUIIO, HENb3s. [1o3eMHbIe BOABI, 0COOEHHO
riryOOKHe, MpO3payHbl, YUCTHI M HE TPeOyroT ouucTku. OIHAKO HEPEeIKO
HMMEIOT MOBBIILIEHHYI0 MUHEPATTU3ALMIO, COIEPKAaT MHOT'O KeJe3a, CEpOBOJIO-
pona, hropa. B Takux cirydasx mOJ3eMHBIC BOJIBI TAKXKE HYKIAIOTCS B yIyd-
menuu. [1pu 3a60pe MOA3eMHBIX BOJ C HETITYOOKUX TOPU30HTOB B HUX MOTYT
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NONAAaTh 3arpsA3HEeHHs, Ul JTHKBUIALUH KOTOPBIX BOAY HMPUXOAUTCS MOA-
BepraTh 00e33apakuBaHMIO (Ae3MHDEKINH).

V3meHeHHeM cocTaBa NpUMeceil, HaXOIAIINXCS B BOAE, MOXKHO YITyd-
IIUTH e Ka4eCTBO B HY)KHOM I OTpeOuTesns HanpasieHHH. C 3ToH Lelbio
BOJIa ITOJIBEPraeTcs NepepaboTKe Ha CIELHAIBHBIX YCTPOUCTBAX M0 yiIydlle-
HHIO e¢ Ka4ecTBa.

OuncTka BOJIbI 3aKIII0YAETCS B €€ OCBETICHUH, 00€CIIBEUNBAHNH, 1€30/10-
pauuu (YCTpaHEHHH 3a1axoB U MPUBKYCOB) U 00€33apakNBaHHH.

Y naneHue U3 BOJbI B3BEIICHHBIX BEIIECTB, T. €. YMEHBIICHHE €€ MYTHO-
CTH, Ha3bIBAaCTCsl OCBETJIEHHEM.

YcrpaHeHHe KOJUTOMIHBIX YaCTHII, 00YCIIOBIMBAIOLINX [[BETHOCTH BOIBI,
Ha3bIBaeTCs 00ecBeYNBAHNEM.

YcTpaHeHHe pa3IMYHbIX 3a11aX0B U IPUBKYCOB BOJIBI OOBEIUHACTCS IPO-
LECCOM /Ie30A0PALHH.

YcrpaHeHue colieil, 00yCIIOBIMBAIOIINX KECTKOCTh BOJIBI, HA3BIBACTCS €€
yMSITYeHHEM.

Y naneHue U3 BOABI H30BITKA COJIEH jkelie3a Ha3bIBaeTCsl 00e3:KesIe3uBa-
HHEM.

YHHYTOXKEHUE B BoJe OakTepuii HOCHUT Ha3BaHHE 00e33apaKMBaHHUs
BOJIBI.

ChIpasi, T. €. ellie He OUHUILeHHAs BoJa M3 UICTOYHHKA BOJIOCHA0KEHHS T10-
CTyHaeT Ha OYHCTHYIO CTAHIIUIO, I/Ie IPOXOAUT Yepe3 psiJl yCTPOICTB, B KO-
TOPBIX IPOTEKAIOT Pa3IMnYHbIE TPOM3BOACTBEHHbBIE ONEPALMH 110 IIPEeBpalle-
HHIO €€ B YHCTYIO BOJY.

CylIecTBYIOT JJBa METO/a OCBETIICHUS IPUPOIHON BOMBL: €CTECTBEHHBIN
(Oe3peareHTHBIN) U UCKYCCTBEHHBIH (peareHTHEI). [Ipn mepBoM MeTo e ChI-
pasi BoJja B €CTECTBEHHOM BHIE OYHIIACTCs O3 IPUMEHEHUsI KaKUX-JIH00 XHU-
MHKAaTOB, COXpaHss IIPH 3TOM XMMHUUYECKUH COCTAB OCBETIAEMOI IPUPOTHON
BoJbl. be3peareHTHOE OCBETIICHHE BOJIBI MOXKET OCYILECTBILSITHCS BYMS CIIO-
co0aMu: IUIEHOYHOrO (MIBTPOBaHUS W 00BeMHOro QuibrpoBanus. Ilpu
0O0JIBILION MYTHOCTH OCBETJIIEMOM BOJBI MHOT]A BO3HUKAET HEOOXOAMMOCTh
NIPEBapUTEIHHOTO TPyOOro OCBETIICHHS BOJABI B OTCTOMHUKAX, THIPOIIMK-
noHax. [Ipy UCKyCCTBEHHOM METOJIe OCBETIICHHS ChIpasi BOJIa MOJBEPTaeTCst
XMMHUUECKOit 00paboTKe, KOTOpasi B ONPE/ICICHHON CTENICHN U3MEHSIET ee XU-
MHUYECKHI COCTaB, a Takxe (opMy U pazmepsl cycnieHnil. OcBeTieHne BObl
HCKYCCTBEHHBIM METOJIOM OCYILIECTBIAETCS TpeMsi sTanamu. Ha mepBom,
MIOJITOTOBUTENIFHOM JTalle chlpas Boja HojaBepraercs oOpaboTKe pas3ind-
HBIMM XUMHYECKUMH peareHTamu. [loaroroBka Bozapl yBennauBaet 3¢ dex-
THUBHOCTH IMOCJIEAYIOIIUX IIPUEMOB OCBETJICHHUsS. BTopoi 3Tam ocBeTiieHHs
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3aKIIIOYAeTCsl B OCAXKICHUH M3 BOJBI B3BEIICHHBIX dacThll. Ha mociennem
sTare GpUIbTpauell yAaIsroTCs U3 BOABI MEJIKHE CYCIICH3HH, He 3a/IepKIBa-
€MBI€ OCAKICHUEM.

B peIOOBOAHEIX yCTaHOBKaX ¢ OOOPOTHBIM HCIIOJIE30BAaHHEM BOIBI HC-
MTOJIB3YIOT MHTEHCUBHBIE U 3P (EKTUBHBIE METOABI OUYNCTKH, 00eCIIeunBaio-
e TpedyemMoe KOJIMYeCTBO 0OOPOTHOH BOZBI C €€ MUHUMAIBHBIMU TIOTE-
psamu. TexHonornueckas cxema OYMCTKH BOABI B HHMX JIOJDKHA 00JanaTh
HaJIS)KHOCTBIO U CTAaOMIIBHOCTBIO B pa0OTEe IPU BO3MOKHBIX M3MEHEHUSX €€
BHEITHHX IapaMeTpoB. MeTobl OYMCTKH BOJBI B PHIOOBOJHBIX YCTAHOBKAX
¢ 00OpPOTHBIM HCHOJIB30BAHUEM BOJBI MOIPA3/EISAIOT Ha YETHIPE TPYIIIBI:
¢dusnyeckue, XUMHUUeCcKHe, PU3NKO-XUMHUUYECKHE 1 Onosiornyeckue. B 3aBu-
CHMOCTH OT Ha3HadeHUs OJIOKa OYHCTKH B HEM MOKET IPUCYTCTBOBATH TOT
WA UHOH METOJ| FTH UX KOMOWHAITHS.

Ou3IUeCcKUii METOI IToApa3yMeBaeT OTCTanBaHUE, OCAKICHIE, PUIbTpa-
U0 ¥ (DIIOTAIMIO TS yJAJICHUS TBEPIBIX OTXOIOB U3 BOABI. OYHCTKA BOJIBI
OCYIIECTBIIICTCS] B OTCTOWHIKAX PA3INYHBIX THUIOB (TOPU30HTAIBHEIX, BEp-
TUKaJbHBIX, PaIHabHbBIX), & TAK)KE TOJOYHBIX U TOHKOCIOWHBIX OTCTOHHH-
KaX, CHa0»XEHHBIX KaKMMHU-THO00 CKpeOKOBBIMHU ycTpoiicTBamu. D(dheKTrB-
HOCTb TIpOllecca OTCTAWBaHUS B 1I€JIOM OIPEAEIAETCS COOTHOILIEHHEM 00b-
€Ma EeMKOCTH OTCTOMHUKA M CKOPOCTH IPOTOKa BOJBI Uepe3 Hero. [IpuHIun
OCa)KJICHUS MPUCYTCTBYET B Clydae NPUMEHEHUs IEHTPU(YTH 1 IUIPOLUK-
70HOB. OHU CHOCOOHBI HE TOJIBKO OCBETJIATH BOJY, HO U CIIOCOOCTBOBATH
YIAJICHUI0 HEKOTOPOro KOJIMYECTBa A30THBIX COEAMHEHHUI M3 00OpOTHOI
BOJIBL.

XUMUYECKHe METOIBI BKIIOYAIOT OKHCICHHE U KOATYJIALUI0 OpraHude-
CKHX 3aTpsA3HEHHIA ¢ TOMOIIHIO COSIMHEHUI XII0pa, 030Ha, THIPOOKHCEH HKe-
JIe3a WM aTFOMUHUS, KBAaCIOB. V3 XUMHYECKHX METOZIOB BCe OOJIBIIAst POITh
OTBOAMTCS 030HY, HCITOIB30BaHNE KOTOPOT'O OCHOBBIBAETCS UCKITIOUUTEIHHO
Ha €r0 CTEPWIM3YIOMIMX CBOHCTBAX, IMMOCKOJBKY O30H HE pa3jiaraeT MallbIxX
KOHLEHTpaLUi a30TUCTBIX COCIUHEHUN B BOJIE.

B kauecTBe (PU3MKO-XMMHUYECKHX METOJOB MPHUMEHSIOT METOM aacopo-
uuH. B xauectBe COpOCHTOB MCIOJNB3YIOTCS aKTUBUPOBAHHBINA YIOJib, 11€0-
JIUTBI WJIK UCKYCCTBEHHBIE CMOJIBI.

buosnoruueckuii MeTo sBIsETCS HanboJiee pacpoOCTPaHEHHBIM CIIOCO-
OOM OYHMCTKH BOJIBI U 3aKJIIOYACTCS B YTHIIM3ALUH 3aTrPSI3HEHHUH C ITOMOIIBIO
MHKPOOPTaHM3MOB B ITPOLIECCE MUHEPATU3ALUH, HUITPU(UKAINHT U ISHUTPH-
¢dukarmm.
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5.7. OrcranBanmne BoAbl B OTCTOMHHKAX

Ecnu Boma HaxoaMTCs B TIOKOE WITH ABHIKETCS C OYCHB HEOOIBIIOHN CKO-
POCTBIO, TO COZIEPIKAIINECS B HEH B3BELICHHBIEC BEIIECTBA, INIOTHOCTH KOTO-
PBIX OOJIBIIE, YEM IUIOTHOCTH BOJBI, ITOJ] JEHCTBUEM CHIIBI TSKECTH OCaXKIA-
I0TCS, ¥ Boja ocBeTyisiercs. OTcTanMBaHHE IPOUCXOIAWT B COOPYKCHUSX,
Ha3bIBAEMBIX OTCTOHMHMKAMM, Yepe3 KOTOPBIE HEMPEPHIBHO NPOTEKAET BOJIA
¢ HeOOJIBILION CKOPOCTHIO. BhInenstonyecs: 13 BO/bl B3BEIICHHBIC BELIECTBA
OCa)KJaloTCsl Ha JTHO OTCTOWHMKa, 00pa3ys ocajok. CKOpOCTh OCaXAEHUs
B3BEIICHHBIX BELIECTB 3aBUCHT OT UX (pOPMBI, pa3MepoB, INIOTHOCTH, LIIEPO-
XOBAaTOCTH YaCTHUI ¥ OT TeMIIepaTypbl BoAbl. CKOPOCTh OCaKIACHUS B3BEILICH-
HOHM "gacTuipl npu Temneparype Boabl 10 °C Ha3pIBalOT ruapaBIHYecKoii
KPYNHOCTBHIO YaCTHIIBI.

BHauase oTcramBaHHe NMPOMCXOANT HAaHOOJIEe MHTEHCHBHO, HO C Tede-
HHEM BPEMEHH 110 Mepe BhIaIeHHsI HAaN00JIee TSHKENbIX YaCTHIL TPOLIECC OT-
cTanBaHMA 3aMersieTcs. s MOTHOTO OCBETJICHHS BOABI TpeOyeTcs O4eHb
MHOTO BPEMEHHM, TIO3TOMY Ha INPAKTHKE 3aJal0TCS CTEIICHBIO OCBETIICHUS
BOJIBI, T. €. O'PAHUYUBAIOTCS OTPEIEIICHHON POAOIDKUTEIHHOCTHIO OTCTaM-
BaHus1. CKOPOCTD BBINAJICHUS B3BEILICHHBIX YACTHII, a CIICA0BATENbHO, U IPO-
JIOJDKUTENILHOCTh OTCTaUBAHUSI HEOJMHAKOBBI JUISl BOJ| Pa3HBIX HCTOYHUKOB.
[Tpu oTCYTCTBUM JaHHBIX J1a0OPATOPHBIX MCCIIEOBaHHH CKOPOCTh OCaXKIe-
HUSI B3BEIICHHBIX YacTHIl U, OPUEHTHPOBOYHO MPUHUMAIOT:

a) JUIsl IBETHBIX BOJI C COACPIKaHUEM B3BEIICHHBIX BemiecTs 10 200 — 250
MT/JI TIpH KOaTryJIMpoBaHuH B3BecH U, = 0,35-0,45 mm/c;

0) JUTst MyTHBIX BOJI C COZEPKAaHIEM B3BEIICHHBIX BelecTB Ooee 250 Mr/a
IIpH KOaryIHpOBaHUH B3BecH U, = 0,5-0,6 MMm/c;

B) ISl MYTHBIX BOJ 03 KoaryiaupoBaHus B3BecH U, = 0,12-0,15 mm/c.

B 3aBucMMOCTH OT HalpaBJICHHS JIBIKCHHS BOJIBI OTCTOWHHUKH OBIBAIOT
TOPU30HTaJIbHBIE, BEPTHKAIBHBIC U PaHaIbHbIE. B OTCTOWHMKAX pa3nnyaioT
30HY OC&KACHHS, IJle NPOUCXOJUT OCaXJCHHWE B3BECH M3 BOJABI, U 30HY
HaKOIUICHHS ¥ YIJIOTHEHHS OCaJIKa.

I'opu30HTAJIBLHBIH OTCTOMHMK — MPSMOYIOJbHBIN, BBITSHYTHII B CTO-
POHY JIBHXKEHHS JKeJle300€TOHHBIH pe3epByap, B KOTOPOM OCBETIIsieMasi BOAA
JIBUYKETCS BJIOJIb OTCTOWHMKA (puc. 5.1).

J11st HOBBIIEHHS] PABHOMEPHOCTH PacIpe/iesieHns] BOJIbI 00beM OTCTOM-
HHKa B IIPO/I0JIbHOM HAaITPaBJICHUH JICIIST IEPEropoKaMu Ha KOPUIOPHI K-
puHOM 3—6 M. /IHO OTCTOIHMKA BBIIOIHSIOT C MIPOAOJILHBIM ykioHOM 0,01 B
HanpasJeHUHN NpHAMKa. Kakaplii KOpHAOp MMeeT IOINepeyYHbI YKIOH >
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0,05. B xauecTBe MeXaHM3WPOBAHHBIX CPEICTB yAAJCHUS OCaaKa IMpHUMe-
HSIOT CKPeOKOBBIN TPAHCIIOPTEP, KOTOPBIN crpedaeT 0caioK B MPUSIMOK, OT-
Ky/Ia 3TOT 0CaJI0K OTKAYUBAETCS HACOCOM.

Puc. 5.1. Cxema ropu3oHTaIbHOTO OTCTOHHUKA:
1 — monayva Boxbl; 2 — ABIpYATHIE PACIIPEASIUTENbHEIE IEPETOPOJIKY;
3 — BBIITYCK OCBETJICHHOM BOJIBL; 4 — MPUSAMOK; 5 — ylaJieHue ocajika

BepTuxajibHblii 0OTCTOHHMK MPECTABISET COOOM KPYTIIBIM HITM KBaIpaT-
HBI1 B IU1aHE pe3epByap ¢ KaMepoi XJI0beoOpa3oBaHKs BOJOBOPOTHOTO THIIA
B LIEHTpaJIbHOU TpyOe (pHc. 5.2) ¥ ¢ KOHUUECKUM (TTUPAMUIATIBHBIM) THHIIIEM
C YIJIOM HaKJIOHA CTEHOK K ropu3oHTanmu 50-55°. B nienTpe oTcTolHNKa HaX0-
JIMTCS Kamepa XJombeoOpa3oBaHms. OcaqoK, HAKAIUIMBAIOMINICS B HIDKHEH
YacTH OTCTOWHHKA, IEPUOAMIECKH yaansercs (He mpekpamias paboTty) camo-
TEKOM IIPH OTKPBITOH 3a/IBIKKE Ha BEITyCKHOU TpyOe. OTcTanBaHHe BOJBI B
OTCTOMHHUKE OCYIIECTBIICTCS CIEeAYIOMUM oOpa3oM. Boma mogaercs B Bepx-
HIOIO YaCcTh KaMephbl, TJIe COIUIaMHU TUIABHO IepeMenInBaeTCs, 00peTas Bpamia-
TENbHOE JIBUKECHUE, U YEPE3 TACUTEIb ABMKETCS BBEPX I10 KOJIBIIEBOMY Ceye-
HUIO MEXIY KOPITyCOM OTCTOMHMKA M KaMepoil XJIombeoOpa3oBaHUs U OTBO-
JITCS uepe3 COOPHBIN KOJBIIEBOM JIOTOK B OTBOJIHYIO TpyOy. B3BeleHHbIe ya-
CTHUIBI BO BPEMsI BOCXOJSIIETO JBUKEHHUSI BOJBI CTPEMSITCS OMYCTUTBHCS CO
CKOPOCTBIO BbINAJEHUS 4aCTHLL U, BHU3.

PaauajbHBIi 0TCTOIHUK TIPECTABIIAET COOOW KPYTIIBIN B TUIAHE JKelie-
300€TOHHBIN pe3epByap, B KOTOPEIA OCBETIsIeMast BOJIA IOABOJAUTCS CHU3Y B
LUEHTP W W3JIMBACTCS Yepe3 BOPOHKY, OOPAIICHHYIO MIUPOKHUM KOHIIOM
kBepxy (puc. 5.3). Bokpyr BOpOHKH pacmojaraeTcs [HIHH/P-YCIIOKOUTENb
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C IIIyXWM JTHOM U JBIPYaThIMH CT€HKaMu. Hanwdme Takoro muimHAgpa cro-
coOcTByeT OoJIee paBHOMEPHOMY pacIpeieIeHUI0 BOIBI T0 pabodeii BRICOTE
oTcTOIHNKa. Bonma MeieHHO OBIDKETCS OT IEHTpa K nepudepuu u ciamsa-
eTcs B iepudepuitHeIii xkeno0. {7 yaaneHus ocanka CIry>KUT MeIJICHHO Bpa-
IIAoIascss MeTaIndeckas ¢epMa ¢ YKpEIUICHHBIMH Ha HEH CKpeOKam,
crpedarIMMHU 0CaI0K K IIEHTPY OTCTOWHHKA, OTKY/a OH HEIPEPHIBHO WIIH
MIEPUOANYECKH BBITYCKAeTCsl WM oTKayuBaeTcs. OJHUM KOHIOM (epma
ONUpAETCs Ha ONOPY B LIEHTPE OTCTOMHMKA, a APYTHM — Ha TEJICKKY, JIBUKY-
LIYIOCSA 110 CTEHKE OTCTOMHUKA.

D hexTHBHOCTD pabOTHI OTCTOHHNUKOB 3aBUCHUT OT MPABUIIEHO ITPUHSTHIX
IapaMeTpoB UX pabOThI: CKOPOCTH JBIXKEHUS BOABI, CKOPOCTH BBINAJCHUS
ocajika, BPEeMEHHU OCaK/ICHHS B3BEIICHHBIX BEIIECTB M PABHOMEPHOCTH pac-
MIPE/ICIeHNS TIOTOKa BOJBI II0 COOPYKEHHIO.

Puc. 5.2. BepTuxaibHbli OTCTOHHUK CO BCTPOEH-
HOH BOJIOBOPOTHOM KaMepoii Xj10mbeodpa3oBa-
Hus: 1 — KopIyc OTCTOMHHUKA;

2 — mofa4a BOJbI OT CMECUTEIIS; 3 — COILIA;

4 — otBOIALIMIA IepUbEPUIHBII KeN00;

5 — 0TBOJ] OCBETJICHHOI BOJIbI HA (YUIIBTPBI,

6 — 30Ha OcaXkIeHUS; 7 — KaMepa XJIombeobpa3o-
BaHUs; 8 — racuTeb;

9 — ocamounas yactpb; 10 — BBITyCK Ocajika
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Puc. 5.3. PaguanbHblii OTCTOM-
Huk: 1 u 9 — nmojaya MCXOMHON U
OTBOJ| OCBETJIEHHOU BOJIBI; 2 —
MPUSAMOK JUtsi cOopa ocajka; 3 —
b dysop; 4 — Bparnarorasics
(bepma a5 ymaneHus ocaika;
5 — cOopHBIil KONBIEBOI Hepu-
(epuitHblit 10TOK; 6 — X010BOI
MOCTHK; 7 — [10/1a4a PEareHToB;
8 — BozopacpenenuTenbHbII
crakaH; 10 — cOpoc ocagka

5.8. ®uabTpoBanue Bobl H PUIBLTPHI

BaxHoli craaueii ocBeTsieHHs1 BOJbI sBIsieTCs ee GuibTpoBanue. Ouib-
TPOBaHUEM Ha3bIBAIOT MPOIECC MPOITyCKa BOABI Yepe3 (pHUIbTPYIOLHMIA Ma-
Tepuall, 3aACpPXKUBAIOLINI HepacTBOpeHHble mnpuMmecH. CoopyKeHus u
YCTPOWCTBA, B KOTOPBIX IPOUCXOAUT MPOIEcC (MIBTPOBAHUSA, HA3BIBAIOT
¢unempamu. llpn GUIBTPOBAaHUHU BOJA IPOXOANUT Yepe3 y3KHE MOPOBHIC Ka-
HaJbl TOrO WJIM HHOTO MOPUCTOTO BEILIECTBA, KOTOPOE HA3BIBAETCS NOPUCTON
cpenoi GUIBTpAiH, WK (PUIBTPYIOIINM MATEPHATIOM.

WuTeHCcHBHOCTS Tpomecca (MIBTPOBAHHA HM3MEPSCTCS KOJNUIECTBOM
BOJIBI B M°, TIpome e 3a 1 4 yepes 1 M? mwiomaay QuiabTpa B MJIaHe, 110-
9TOMY €€ IPHHSTO Ha3bIBaTh CKOPOCTHIO (hribTpanuu. [lonannas Ha GuiIbTp
BOJIa IPOXOJUT uepe3 (GUIBTPYIOMIHNI CIOH, OCTABIAs B HEM B3BECH, COOU-
paeTcs IPeHaKHbIM YCTPOMCTBOM U OTBOAMTCS B PE3EPBYyap YUCTON BOJBI.
OwibTpyroLas 3arpy3ka 3arpsAa3HseTcs 3aJepKaHHbBIMU €10 B3BECSIMU U Tpe-
OyeT MepuoauYecKod OYHCTKH WM TPOMBIBKM BOJoW. HeoOXxoamMocTh
OYUCTKH (PHIBTPa OMpPEACTAIOT 10 BO3pACTAaHHUIO ITOTEPH Hamopa B HeM. B
Havajxe (QIIBTPOBAHUS, KOTZIA MOPHI (PIIBTPYIOMIETO CIOS CBOOOIHBI, TMO-
Tepst Haropa B PUIBTPE CPaBHUTENFHO HeBelHKa. [1o Mepe cykeHwus op 3a-
JIEp>)KaHHOW B3BECHIO OHA BO3PACTAa€T M, HAKOHEI, JOCTHUTAaeT HEKOTOPOIO
mpezena, Ipyu KOTOPOM QHIBTP TEPSET 3aePKUBAIOITYIO CTIOCOOHOCTH (TPsi-
3eeMKOoCTh). [loaTOMy, KOTr/a ToTepu Hamopa B (UIbTpE JAOCTUTAIOT TIpe-
JIeN1a, €r0 BBIKJIIOYAIOT U OYMILAIOT UM IPOMBIBAIOT.

B 3aBucHMOCTH OT IPUMEHAEMOTO QIIBTPYIONMIETO MaTepraia GIIbTPEI
MOJKHO pa3JeNUTh Ha IBE TPYIIIBl — TOHKOCTEHHBIE (DMIBTPHI, B KOTOPBIX MC-
NI0JIb3YIOTCA IUIEHKH, TKAaHU, IOPUCTHIE IUINTHI, IJIOTHBIE CETKU, TOHKHE CIIOU
MIOPOIIKA, U 3€PHUCTHIC (GUITBTPHI.

CymecTByer Ba BHJa GUIBTPOBAHMS: TNICHOYHOE U 0OBEMHOE.
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B mepBom mpuMecH 3aiepXKHBAIOTCSA Ha MOBEPXHOCTH (HIBTPYIOIIETO
Marepuana. [IneHouHoe GUIbTPOBaHNE OCYIIECTBISIETCS] HA TOHKOCTEHHBIX
1 MEAJICHHBIX GUIbTpax. Menko3epHucTas GHIBTPYIOIIas 3arpys3Ka, HMero-
1m1asi MEJIKKE TOphI, BHAYAJIE 33AepKMBACT HA CBOCH TIOBEPXHOCTH Hanbosee
KpyHHbIEe yacTUIBL. [lociaenare, 3aKIMHUBAsACh B IIOpax, CY’KaloT UX cede-
HUe, Oyaromaps yeMy HauMHAeT 3aJePKUBAThCS 00JIee MeNIKas B3BeCh. JTOT
nporecc OBICTPO MPOTPECCHPYET, B ITOpax 3aJep KUBArOTCs Bce Oonee 1 00-
Jiee MEJIKMe YacTUIIbI, a 3aTeM KOJTOMBI U Jaxe Oakrepun. Tak Ha mOBepX-
HocTH (uibTpa obpasyercs QUIbTpyOLIas MJIEHKa C OYeHb TOHKHMH MO-
pamu. Ilocie aToro kauectBo (hmiibTpaTa CTAHOBHUTCS OYEHb BBHICOKHM. 3a-
JIep’KaHHBIE TNICHKOH OaKTepU M OPraHWYeCcKUE BEIIeCTBa 00YCIOBIMBAIOT
BO3HHKHOBEHHE B HEH OMOJIOTHYECKHX MPOIIECCOB, BKIIIOYAsl Pa3BUTHE HU3-
IIMX OPTraHW3MOB, MOTJIONIAIOMINX OaKTepHH. 3epHa Iecka 0OpacTaroT CTy-
JICHUCTON MAacCOM, SIBITIOMICHCS XOPOIUM copOeHTOM. B pesynprare 6mo-
JIOTHYECKUX MPOIECCOB OONMBIMIHCTBO (10 99 %) OakTepunii, HAXOIAIHUXCS B
BOJIC, 33I€PKUBACTCS TIICHKOW M OTHOAET.

ITpu 06seMHOM (PHUITBTPOBAHUY IPHUMECH 33ACPKUBAIOTCS BHYTPH (HHITb-
TPYIONIETO ¢Jios B mopax Matepuana. O0beMHOE (PUIBTPOBAHUE OCYIIECTB-
JISIeTCsl Ha CKOPBIX (DMIIBTPax ¢ pa3HO3EPHHUCTOM 3arpy3Koi (KBapleBbId me-
cok). [Ipu ompezneneHHbIX YCIOBHSAX B 3€PHUCTBHIX (PUIBTPaX UMEET MECTO
KOMOMHUpPOBaHHOE (PUIIBTPOBaHME, KOTJa YacTh MpHUMecei 3a/epKUBaeTCs
Ha MOBEPXHOCTH, a 4acTh B IOPax.

3epHUCTbIe (QUIBTPHI TPUMEHSIOT U OCBETJICHHS M 00ECLBEUHMBAHUS
TIOBEPXHOCTHBIX BOJ, & TAKXKe JUIsl 00€3KeJIe3nBaHMs IIOA3EMHBIX BOJI.

3epHUCTBIE QMIBTPBI MOXKHO KIACCH(UIIMPOBATh MO HECKOJIBKUM IPHU-
3HaKaM:

- 10 HaMopy HaJ GUILTPYIOIINM MaTEpPHAIIOM — Ha OTKPHITHIE (TpaBUTA-
LIMOHHBIE) QUIBTPBI, Tie GUIBTPOBAHKUE BOJBI IPOUCXOIUT O] aTMOchep-
HBIM JaBJICHHEM, W HAaIIOpHbIC (QMIBTPHI, B KOTOPHIX HaJ 36PHUCTBHIM CIIOEM
co3aeTcst N30BITOYHOE 1aBJICHUE,

- o ckopoctH ¢uibTpoBanus — Ha meienHsle (0,1— 0,2 m/4), ckopble
(4-25 m/9) 1 CBEpXCKOPOCTHBIE (CBBIIIIE 25 M/4);

- TI0 KPYITHOCTH 3epeH (QUIbTPYIOLIEro MaTepralia B BEpXHHX CIOSIX (DHIIb-
Tpa — Ha Menko3epHucThIe (10 0,4 MMm), cpennesepHucteie (0,4— 0,8 Mmm) u rpy-
603epuucTeie (cBbie 0,8 Mm);

- [0 KOJIMYECTBY CJIOEB PA3HBIX 3€PHHUCTHIX MaTEpUalioB — HA OIHO-,
JBYX-, TP€X- U MHOTOCJIOWHBIE (PUITBTPBI;

- TI0 HANpPAaBJICHHUIO JBIKEHUS (QMIIBTPYIOIIETO MMOTOKA — HA (PUIIBTPHI C
HUCXOSIIAM MM BOCXOJSIIUM (DHIIBTPOBAHHEM.
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Ckopblif GUIBTP — 3TO IPSIMOYTOJIFHBIN JKeIe300€TOHHBIA pe3epByap,
KOTOPBIM 3arpy’>Ke€H KBapLEBBIM I1ECKOM, YJIOKEHHBIM Ha T'PaBUHHBIA MOA-
Jep KUBarOIHiA cioif (puc. 5.4). OcBeTisieMas Boa o TPyOOIIPOBOIy TOa-
eTcst Ha (QWIIBTP, IPOXOANT depe3 (HIBTPYIONIYIO 3arpy3Ky, B KOTOPOH 3a-
JEPIKUBAIOTCS B3BEILICHHBIC YAaCTHIIBI, 1 COOMPAETCS APEHAKHOH CHCTEMOH.
JpeHaxx BHIONHAIOT U3 nepdopupoBaHHEIX TpyO. U3 mpeHaxka mo Tpybo-
MIPOBO/Y OCBETJIEHHAsI BOJIa OTBOJUTCS B pe3epByap YMCTOH Bojbl. B 3aBu-
CHMOCTH OT KOJIMYECTBa BOABI, MOCTYyNAoUIeld Ha GUILTP, U COJEPKAHUS B
Hell B3BEIICHHBIX BELIECTB €0 NEPHOANYECKH MIPOMBIBAIOT (depe3 12—72 u)
00OpaTHBIM TOKOM BO/IbI. [IpoMBIBHASI Bosia IO TpyOeE MmoJaeTcs B JpeHax, Ko-
TOpPBIIl paBHOMEPHO pacIipeaesseT Boay 1o miomanu Guibrpa. [Tpu nemke-
HHUHM BOJIBI CHU3Y BBEPX Uepe3 3arpy3Ky (puibTpyrommi cioi pacmmpsercs,
YBEIMUYUBAACH B 00BEME, U NIEPEMEIINBACTCS, B PE3YJIBTATE YETO MPOHUCXO-
JIAT OTMBIBKA 3€PEeH 3arpy3KH OT 3arpsa3HeHni. [IpombIBHas Bosia coOupaeTcst
XKeTo0aMH M OTBOIUTCS B KapMaH. B meprnon mpoMBIBKY 3aJBHXXKH HA TPY-
0ax, MpeJHa3HAYEHHBIX U1 OTBOAA (PHUIBTPATA, 3aKPHITHI.

P

Puc. 5.4. Cxopsrit GpuiabTp:

1 — noxBosIIas BoAy TpyOa; 2 — 5enod Al 0TBOJA MPOMBIBHOM BOJBI;, 3 — KapMaH;
4 — npipyaTas Tpyoa; 5 — KoyuIeKkTop; 6 — CTOYHBIH KaHaw; 7 — TpyOa cOpoca nepBoro
¢uibTpara; 8 — momavya nmpoMeIBHOM BoJEL; 9 — dubTpaT; 10 — 0TBOJ MPOMBIBHOMH
BObL; 11 — ypoBEHB BOJIBI IPH MPOMBIBKE (DUIIBTPA
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[ OUMCTKY IPECHOM BOJBL, 3aIPSA3HEHHOM TPOYKTaMH XKU3HEACATEIb-
HOCTH THIPOOHOHTOB, B 0acCEHHOBBIX X035CTBAaX MPUMEHIIOT KOMOWHUPO-
BaHHBIC (PIIIBTPHL.

Kombunnposannsiii punstp KP-10 npumensercs B pplOOBOIHBIX X035 -
CTBaxX IPH Pa3BEJCHUN U BHIPAIIMBAHUH BCEX BHUIOB MPECHOBOAHBIX PBHIO U
PpaxKooOpa3HbIX.

@unetp (puc. 5.5) npencrasnser coOOH KBaJApaTHBII KOPIYC C KOHYC-
HBIM THOM 1. B BepxHeil wacTu Kopiyca yCTpOeHbI CIMB 2 U maTpyOok 4.
BepxHsist 4acTh ceueHHs KopIyca IepeKphITa CeTKOH 5, 1o KoTopol Haxo-
JMTCSI TUIaBaroias GuibTpylomas 3arpyska, COCTOsIIas U3 MOJIUITUIICHO-
BBIX TpaHyi. Ilox cmoem ¢mibTpyromeii 3arpy3kn pasMelieHa KOJIbIeBast
nepdopupoBanHas Tpyba 7 ¢ maTpyOkoMm 8, uepe3 KOTOpBIA moJaeTcs cxa-
THII BO3yX. B HIDKHEH 9acTH KopITyca ycTpoeH naTpy0ook 9, depes KOTOpbIi
cnuBaeTcs ocagok. B xopmyce ¢uipTpa depe3 marpyook 10 momaercs TaH-
TEHIIMAJIbHO BOJA, KOTOpas 3arpsi3HEHa NMPOAYKTAMH KH3HEAEATEIHHOCTH
TUApoONOHTOB. BpamarenbHoe ABMKEHHE BOJBI B KOpITyce (HIBTpa CIIO-
COOCTBYET BBINAJCHUIO B OCAJJOK B3BEIICHHBIX YaCTHUI] C HAKOIUICHUEM HX B
HUKHEHN KOHYCHOM yactu. ITox HarmopoMm, KOTOPBIH CO34aETCs IPU OMOILU
Hacoca, OYMIaeMasi BoJa MOJHUMAETCs BBEpX uepe3 (HIbTPYIOIUH ciloii
TUIABAOLIEH 3arpy3KH, IJIe OYMIIASTCS OT B3BECEH U YXOIUT Yepe3 CIMBHOMN
narpyook 2. OuncTka GUIbTpa OT HAKONMBIIETOCS 0CaAKa OCYLIECTBISETCS
yepes 24 yaca CIeAyIoNHM 00pa3oM:
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Puc. 5.5. Kombunuposanusiit punstp KO-10:
1 — KBaIpaTHBII KOPITYC C KOHYCHBIM JHOM; 2 — cJiuB; 4 — matpy0oK; 5 — ceTka;
7 — xonbueBas nepdopuposanHas tpyoa; 8, 9, 10 — matpyOxu

- lepekpriBaeTcs matpyook 10, yepes KOTOPHI OCYIIECTBIIACTCA MToJaqa
OUHIIIAEMOM BOJBI;

- OTKpBIBaeTCs MaTpyooK 4;

- yepe3 natrpyOok 8 BKIrOUaeTcs nojaya c)KaToro Bo3ayxa, KOTOpbIii mpo-
M3BOJUT 0apOOTaX rpaHyl IJIaBarolIeii 3arpy3ku B TeueHne 20 MUHYT;

- TI0CJIe BBIKITFOYEHUSI T10/1a41 C)KAaTOro BO3/yXa B TeueHne 30 MUHYT ocy-
LIECTBIISIETCS] OTCTAWBAHUE 0CAJIKa;

- TI0 3aBePILCHUH OTCTAMBAHMs OTKPBIBACTCS CIMBHOI NaTpy6ok 9;

- TIOCJIe 3aBEPILICHNUS CIMBA OCajlka B paboTy BKItodaercs: narpyook 10,
4yepe3 KOTOPBIil HoaeTcs BOa Ha OYHCTKY;

- yepe3 10 MUHYT TOCIIE BKIIOYCHHUS OJAYH OYUIIAEMOM BOJIBI EPEKPHI-
BaeTcs NaTpyOoK 4 M QUIBTP MPOIOIKAET CBOIO PabOTy 0 OYMCTKE BOJIBI.

J1st OYMCTKY BOABI B 3aMKHYTBIX PHIOOBOAHBIX YCTAaHOBKAX HPUMEHSIOT
(U TP-THAPOIMKIIOH.

OubTP-TUAPOLUKIIOH pa3MelaeTcs B IWINHAPHIECKOM Kopityce 1 ¢ ko-
HyCHBIM JHOM 2 (puc. 5.6).
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Puc. 5.6. @UIBTP-TUAPOLMKIOH:
1 — UMIMHAPHYIECKHIT KOPITYC; 2 — KOHYCHOE THO; 3 — KOJbLIEBas CeTKa; 4 — KOJBLEBOI JIOTOK;
6 — matpy0OoK; 7 — IiaBarolas MOJMATHICHOBAs 3arpy3Ka; 8 — maTpyOOK CIIMBa OcajKa;
9 — kombueBas nepdopupoanuas tpyda; 10 — maTpyOoK mogadu C:KaToro Bo3ayxa

B BepxHe#l 4acTH ycTpOEHBI KOJbLEBast CETKAa 3 M KOJBIEBOH JOTOK 4.
BHyTpu KopITyca pa3MeleHa IIaBaroIas MoJIMITHIICHOBAs 3arpy3Ka 7 U ma-
TpyOok cimBa ocaznka 8. [lon miaBatommeil 3arpy3Koi pa3Menaercst Koyblie-
Bas nepdoprupoBaHHas TpyOa 9, coeTMHEHHas ¢ MaTpyOKOM IOAA4H CXKATOTO
Bo3ayxa 10. [IpuHImn padoTsl GpruipTpa 3aKimodacTcs B cienyromeM. Bona,
3arpsi3HEHHas MPOJYKTaMH JKH3HEIESTSIbHOCTH TMAPOOHOHTOB, TOAASTCs
0T CJIOH TUTABAKOIIIeH 3arpy3Ku uepes natpyook 6. B kopmyce ¢uibTpa Bona
COBEpIIAET KPYroBOE€ JBHKEHHE, YTO CIOCOOCTBYET BBINAJACHHIO OCajKa B
KOHYCHOM JTHe. Jlasiee Bo/ia moAHUMAETCS depe3 IIIaBaoNIyI0 3aTPy3Ky U IIe-
penuBaeTcs 4epe3 CeTKy M MOMajaeT B KOJBLEBOH JOTOK ¢ MOCHEAYIOIINM
yzaneHueM depes narpyoox 7. HakonuBmmiicst ocaiok yianseTcs IeproIu-
yecku. [lepen ynaneHnem oTKIFouaeTcst mojada BOJbI M BKJIIOYAETCS 1101aua
C)KaToro Bo3ayxa [yl 0apOoTupoBaHus 3arpys3ku. Ilociie oTkiIOUeHHs To-
Jla4M C)KaTOToO BO3yXa 0CAJO0K OTCTAMBAETCSI B KOHYCHOM 4acTH GpuibTpa u
cnuBaeTcs yepe3 narpyook 8. [locie aToro GpuiabTp BHOBE TOTOB K paboTe.

B kauecTBe QuIBTpYIONIETro MaTepraia B 36pHUCTHIX (GHIBTPaxX UCIIOIb-
3YIOT KBaplEBbIA II€COK, KEPaM3MT, LUIYHIM3UT, BYJKAHWYECKUU Hulak. B
(GMIBbTpax C IUTaBAIOIICH 3arpy3KOi MPUMEHSIIOT CHHTETHUECKUI MaTeprai —
MIEHOTOIUCTUPOI. DG (HEKTUBHBIMHU, HO JOPOTUMH MaTEepHAIAMU SBIISIOTCS
JIpOOJIEHBIA aHTPALNT W Pa3IHYHBIE MApKH aKTUBHPOBAHHBIX YTJIEH 3aBOJI-
ckoro m3rotoBieHus (Al'-3, BAY, JIAY), koTopsie IPUMEHSIOT B COPOIMOH-
HBIX (puIBTpax.
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OCHOBHBIM PabOYUM 3IIEMEHTOM (IIBTPOBAIBHBIX COOPYKCHHUHN SIBIIS-
ercst QIBTpyIoIas 3arpys3Ka, KOTopasi JOJDKHA COOTBETCTBOBATh TEXHUYE-
ckuM TpeboBaHmAM. K unciry 3TuX TpeOOBaHUI OTHOCSTCS: HEOOXOIUMBIH
(paKIIMOHHBINA COCTAB 3arpy3KH; HaAJeKalas CTETIeHb OJHOPOJHOCTH pa3-
MEpOB €€ 3epEH; MEXaHW4eCKas NMPOYHOCTh 3€PEH 3arpy3KH; XUMHIECKas
CTOHWKOCTB 3€pEH II0 OTHOIICHUIO K PUIBTPYEMOIl BoJIE.

®pakunoHHbIH cocTaB (QUIIBTPYIOLIEH 3arpy3KH U CTENEHb OJHOPOHO-
CTH pa3MepoB €€ 3ePEeH B CHIIbHOM CTENEHH BIIUSIOT Ha NPaBHIbHYIO paboTy
¢unbTpa. [Ipumenenue ¢uibrpyromero mMatepuaia Oojee KpyMHOTO, YeM
HEOOXOAMMO COTJIaCHO TpeOOBAaHUSIM, NPHBOIUT K CHIDKEHUIO KadyecTBa
ocBeTieHns Bojibl. [IpuMeneHue 6osee MenKoro GUIbTPYIOIIEro MaTepruaa
MIPUBOIMT K TIEPEpacXo]y MPOMBIBHOWH Bobl Uit ¢uiabTpa. [IpuMeHeHune
(GUIBTPYIOIIETO MaTepHala, CTEICHb HEOXHOPOAHOCTH KOTOPOTO TI0 BEJH-
YHMHE 3€PEH NPEBBHIIIAET JOMYCTUMBIC IIPEACIBI, YXy/IIAeT YCIOBHUS €ro Ipo-
MBIBKH. [Ipy IPOMBIBKE Takoro (MIBTPYIOIIETO MaTephaia BOAOH, JBIKY-
IIeHCs CHU3Y BBEPX, BHIHOC BEPXHHX, MEJIKHX €ro (pakiuii HaIHHAETCS
paHbIle, YeM TPHJIET B ABIKEHHE OCHOBHASI Macca 3epeH 3arpys3ku. Tak kak
MIPOMBIBKA (DMIIBTPOB JIOJDKHA ITPOM3BOANTHCS O€3 BBIHOCA U3 HUX (QUIIBTPY-
IOIIETo MaTepualia, IPUXOIUTCS CHH)KaTh MHTEHCHUBHOCTbB, YTOOBI IpeKpa-
TUTh BBIHOC MEJKHX (DPpakumii, XOTs MPH STOM 3HAUYMTEIbHAS 4acTh (GUiIb-
TPYIOIIETO CJI0s OYAET MPOMBITa HEJJOCTATOYHO. YXYAILICHHUE YCIOBUH TPO-
MBIBKHU (DWIIbTpa, MPUMEHEHHE BEChbMa He OIHOPOIHOTO MO KPYIHOCTH MaTe-
pHaia BbI3bIBAET YXy/IIEHHE YCIOBUN QuiabTpoBanus. [loaTomy cyecTBy-
IOIIMMH HOPMAaTUBHBIMU JOKYMEHTaMH PErJIaMEHTHPYETCsI IOy CTHMAs CTe-
TIeHb HEOTHOPOIHOCTH (HUIIBTPYIOIIETO MaTepHrarla.

KpynHocTs ¥ OHOPOIHOCTH (MIBTPYIOIIETO MaTe€pHana ONpPEeNeNIoT
CUTOBBIM aHAIN30M Ha psJie KamnOpoBaHHBIX cuT. Kamubp cura onpenesns-
eTcsl TMaMeTPOM I1apa, paBHOBEIMKOTO 10 00beMy Hanbosiee KpYIHBIM 3ep-
HaM (QHIBTPYIOIIETO MaTepHaa, MPOXOSIINM ellle Yepe3 JaHHOe cuTo. Pe-
3ylbTAaTOM YCTAHOBJICHHS TPAHYJIOMETPUYECKOTO COCTAaBa U OJHOPOIHOCTH
SIBJISIETCSI IOCTPOCHHUE rpadika CUTOBOTO aHan3a (GUIBTPYIOIIEr0 MaTepH-
aJia, Mo KOTOPOMY OMNPEIEISIOTCS OCHOBHBIE TIOKa3aTeNn (GHIBTPYIOIIEH 3a-
rpy3ku. K HUM OTHOCSTCS SKBMBAJCHTHBIN AMaMETP 3€peH, KOTOPhI NMeeT
3HaUEHUE TPU pacueTe PUILTPYIONIEH 3arpy3KH, U ero KodhHUIIMEHT HeOI-
HOPOJHOCTH.

BaxHbpIM mokazareneM KauecTBa (pHUIIBTPYIOLIETO MaTepHaia sIBISETCS
ero MexaHudeckass Npo4yHocTh. Ecim ¢uibTpyrommii Matepuan HemocTta-
TOYHO POYEH, TO BO BPEMsI IPOMBIBOK, KOT/Ia 36pHA HAXOISTCS BO B3BEIICH-
HOM COCTOSIHUM W JIBW)KEHHH, NTPOMCXOIUT UX UCTUPAHHE W M3MEINIbUCHHE.
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H3-3a OTIIOKEHUsI M3MENBYCHHBIX 3€PEH Y MOBEPXHOCTH QUIIBTPYIOIIEH 3a-
IPY3KH IPOUCXOIUT CHIDKEHUE MTPOU3BOAUTEIBHOCTH QHIBTPA, & TAKIKE BbI-
HOC M3MEJIbYEHHBIX 3ePEH MPH IPOMBIBKE SBJISIETCS O€3BO3BPATHOM MoTEepei
(GUIBTPYIOIIEro MaTepraa.

MexaHuueckas MPOYHOCTh (PUIBTPYIOLIET0 MaTepHaia OIEHHUBACTCS 10
JIBYM MOKa3aTeIIsIM:

a) UICTUPAEMOCTBIO — IIPOIICHT MU3HOCA MaTepHaia BCICACTBUAC TPCHUS 3¢-
PEH IpyT O Apyra BO BpeMs MPOMBIBOK;

0) U3METbYaCMOCTBIO — MPOIICHT U3HOCA BCIICACTBUE PACTPECKUBAHHUS 3¢-
peH.

H3MenpuaeMOCTh (UIBTPYIOIIEIO MaTepualia HE JOJDKHA IMPEBBINIATH
4 %, a uctupaemocts — 0,5 %.

Xumuueckasi CTOWKOCTh (DUIIBTPYIOLIEro MaTepralia 03Ha4aeT, YTO Mare-
pHAN He JOJDKEH PACTBOPSTHCS B KUCIIOM, IETOYHON M HEHTPAIBHOM cpeax.

5.9. le3nndexuusi BOAbI H YHUUYTOKeHHE B Heil 3aIaX0B H MPHUBKYCOB

Oo6e33apaxuBanue (1e3uHGEKINA) BOABI COCTOUT B YHUUTOXKECHHH HAXO-
JIIIUXCA B HEH KHUBBIX MUKPOOPTAaHU3MOB, CPEIU KOTOPBIX MOTYT OBITH Ia-
torenHble. O0e33apakxuBaHue BOJBI MPOBOJAT XUMHUYECKUMH H (QH3HYe-
CKUMHU METOJaMHU.

K xuMu4ecKkuM MeTo1aM OTHOCHTCS 00pabOTKa BOJIbI HOHAMU cepedpa u
030HOM, a K (pusnueckuM — oOpaboTKa BOABI YJIBTPa3BYKOM H OOJIydeHHE
OaKTEePULIMAHBIMA YIIbTPAPHOICTOBBIMH JIyYaMH.

Ooe33apa:kuBaHue BOJbI MOHAMH cepedpa OCHOBAHO HA TOM, YTO MPH
COAEp)KaHWU B BOJAE Aake HMYTOXKHO MaJioro KOJMYEeCTBa MOHOB cepedpa
(0,04 mr/n) Gaxrepun norubaror. [Ipu 00e33apaXMBAaHUU ITUM METOIOM
NPONYCKAIOT MOCEPeOPEHHBII TIECOK WM Yepe3 dIIEKTPOoiu3ep ¢ cepedpsi-
HBIMH 3JIEKTPOIAMHU.

YabpTpa3ByKoBoO# cocod 00e33apa:KuBaHUsl 3aKII0YAETCS B CO3/1aHUN
B BOJIC yJ'II;Tpa3ByKOBOI>i YaCTOThI P IOMOLIN CIICHHUAJIBHBIX TCHEPATOPOB.
ITpu 3TOoM GaxkTepun MOTHOArOT B pe3yabTaTe MEXaHUIECKOTO BO3JEHCTBUSA
BOJTH, YCKOPEHHUSI ITPOLIECCOB OKUCIICHUS U CBOPAUMBAHUS OEITKOB.

Oo6e33apakuBanue BoAbl 0AKTEPUUMIHBIM U3JTy4eHUEM — 3TO O0IIy-
YeHHe IPO3PavHbIX MOA3EMHBIX BOJ YIbTPAQHOIETOBBIMHU JIyYaMH C JUTMHON
BOJIHBI OKOJIO 260 HM, B pe3yJIbTaTe Yero HaxoIsIuecs B Bojie OaKTepuu 1o-
rHOAroT.
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VYnerpaduoneToBas ycraHoBKa (puc. 5.7) COCTONT U3 KOpITyca U3 HepKa-
BEIOIIEH CTaly 1 ABYX HMaTpyOKOB Ul BBIXO/A M BXOZa BOJBI. BHyTpH KOp-
ITyca PacIoJIOKeHa KBapIeBast 3aIlUTHAs K0JI0a, Ky1a OMEIeHa yIbTpadu-
0JIeTOBAs JTaMIa (KBapIieBasl pTyTHAsl WM aproHo-pTyTHast). KoHTpo:s 3a pa-
00TOH yIBTPaQHOIETOBOI JTAaMIIBI OCYIIECTBILIETCS ¢ HOMOIIbI0 Y (-aat-
yuKa ¥ OJoka curHanmu3anuy. CBeTOBas W 3BYKOBasl CUTHAIM3ALUS MpEIy-
NPEXJIaeT 0 HEOOXOJUMOCTH YHCTHTh KBApILIEBYIO JaMIly OT HaJIeTa HIIH O
3amene Jamnbl. [IpuHIun padboter Y @-ycTaHOBOK OCHOBaH Ha )KECTKOM YJlb-
TpahUOIETOBOM H3JIyYCHUH JIAMITbl, KOTOPOE MPU MOMaJaHUH Ha MUKPOO-
HBIE KJIETKH pa3pymaeTr OeJIKOBbIe KOJUIOUIBI U (PepMEHTHI X MPOTOILIA3MBI.
[MpeumymiecTBO 00€33apakMBaHKs BO/IbI OAKTEPUITUIHBIMH JIy4aMH COCTOHUT
B TOM, 9TO COXPAHSIOTCS MPUPOIHBIE U BKYCOBBIE KauecTBa Boabl. K Hemo-
CTaTKaM OTHOCHUTCSI HEBO3MOXKHOCTh 00€33apakKUBaHUS [[BETHBIX M HEJOCTA-
TOYHO MPO3PAYHBIX BOJ, coAeprkamux 6omnee 0,3 mr/m xenesa.

B Hacrostiee BpeMs pacipocTpaHEHHBIM METOI0M 00e33apakuBaHMs SB-
JSIETCSI 030HUPOBAHHE BOJBI.

O30H — 0IMH U3 HanOOJIee CHIIBHBIX OKUCIUTENCH, YHHITOXKAIOIINX OaK-
TepuH, Cropsl U BUpychl. KpoMe Toro, moj Bo3aeiicTBHEM 030Ha OJJHOBpe-
MEHHO ITPOUCXOIUT 00eCIBEYHBAHHUE BOJIbI, & TAK)KE YCTPAHSIOTCS HEXeJa-
TenbHbIC 3amaxy 1 NpUBKYychl. O30H O3, HEOOXOIUMBIN JIS1 030HUPOBAHMUS,
MOJIYYaloT U3 aTMOC(EPHOTo BO3JyXa B almaparax-030HaTopax MyTeM BO3-
JICUCTBHUS HAa BO3AYX TUXOT0» (PAcCEIHHOT0 03 UCKP) AIEKTPUIECKOT0 pa3-
psizia, COMPOBOXKIAIONIErocs BblJeIeHHeM 030Ha. O0mias cxemMa yCTaHOBKH
110 030HMPOBAHUIO [TOKa3aHa Ha puc. 5.8.

Bnok nutaxms

Biioid W KOHTpONS
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BOAbI v
o O CranbHoii
xopyc YOB

Puc. 5.7. IlpunHuunuansHas cxema yiabTpadHoIeToBOM
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Puc. 5.8. Cxema 030HATOPHOHN yCTaHOBKH:
1 — punbtp; 2 — KOMIpeccop; 3 — OXJIAXKAAIOLIEe YCTPOHCTBO; 4 — yCTPOICTBO
JUISL OCYIIIKH BO3/TyXa; 5 — BO3/lyXOHarpeBareinb; 6 — 6110k 030HaTOpa; 7 — Mojja4a BOJIbI;
8 — cMecuTenb; 9 — BO3ayXopacnpeaenuTeabHoe yeTpoicTtBo; 10 — oTBOA BOIBI

O3zoHaTOp MpeAcTaBiseT co00i TOPU30HTATIBLHBIN anmnapar, Mo THITY Tel-
J00OMEHHHMKa, C BMOHTHPOBaHHBIMH B HETO CTaJbHBIMU (HEpiKaBeromien
cTanu) Tpyokamu. BHYTpu Kak[o# cTajibpHO# TpYyOBbl BCTaBlICHA CTCKIISTHHAS
TpyOKa ¢ HeOOJBIIOH (2—3 MM) KOJBLIEBOW BO3MYIIHON MPOCIONKOH, SBIS-
olIeHCs pa3psIHBIM TIPOCTPAHCTBOM. BHYTPEHHSSI MOBEPXHOCTh CTEKJISTH-
HBIX TpyO MOKpHITa TpadUTO-MEIHBIM WM ATFOMHUHHEBBEIM TOKPBITHEM.
CranpHble TPYOKH SIBITIOTCS OJHAM M3 3JEKTPOJOB, a MOKPHITHE HA BHYT-
PEeHHEH CTeHKe CTCKIITHHOW TpyObl — npyruM. K cragpHBEIM TpyOam ImoBo-
IUTCS OT TpaHc(hopMaTopa MepeMeHHbIH ToK HanpspbkeHuem 8000—10000 B,
a TIOKPBITHE U3 CTEKITHHBIX TPYOOK 3a3emisieTcs. [Ipu mpoXoKAeHUH IeK-
TPHUYECKOT'O TOKA Yepe3 pa3psaHOE MPOCTPAHCTBO MPOUCXOTUT pa3ps KO-
POHHOTO THIIa, B PE3YJIbTaTe KOTOPOTO M BBIIEIsAETCS ra3 — 030H. [IpenBapu-
TEJILHO OCYILIEHHBIN BO3/LyX MIPOXOJMT Yepe3 KOJIbIIEBOE IPOCTPAHCTBO U Ta-
KM 00pa3oM 030HHPYETCsl, T. €. 00pa3yeTcsi 030HO-Bo3AyIIHast cMech. CTek-
JISHHBIE TPYOKHU SIBJSIFOTCS TUAJIEKTPUUECKUM Oapbepom, Onarogaps demy
paspsiz Moy4aeTcsi KTHXUMY, T. €. PACCEeHHBIM, 0e3 00pa3oBanus UCKp. [Ipu
9ToM 110 90 % 3JIeKTPOIHEPTUH NPEBPALIAETCS B TEIUIOTY, KOTOPYIO HY>KHO
OTBECTH OT 030HATOpa. [IJIst 3TOr0 B MEKXTPYOHOM IPOCTPAHCTBE 030HATOpA
LUPKYJIMPYET OXJIaXKaaromas Bojia. Bo3ayx, mogaBaemelii B 030HATOp, pej-
BapHUTEIBHO 0CBOOOXKIACTCS OT BiIary U mbLan. CIie bl BIIaTH, MOMaaas B pas-
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PSIIHOE IPOCTPAHCTBO 030HATOPA, N3MEHSIOT XapaKTep 3ICKTPUIECKOTO Pa3-
psina. [TosBISIOTCS HCKPOBBIE pa3psAbl, KOTOPBIE 3HAYUTENBHO CHIDKAOT I10-
KazaTenan paboThl 030HATOPA — YMEHBIAETCS BBIXOJ 030HA U IPUMEPHO B 4
pa3a BO3pacTaeT pacxof 3JIEKTPOIHEPTHH (10 CPABHEHHIO C IOJadeH CyXoro
Bo3xyxa). s ynaBnuBaHMA MBIIH BO3AYX MPOITYCKAIOT Yepe3 MaTepdaThie
(UIBTPBI CHIEIMATBHBIX KOHCTPYKIMH, a JUIsl yJalCHAS BIIard yCTaHABIIHU-
BaIOT aJIcOpOepHl, 3arpyKaeMble celuKaresieM. B yctaHoBKe ycTaHaBIMBAIOT
IBa afgcopOepa, KOTOpble pabOTAIOT MOOYEPETHO, IPUUEM BO BpeMsI paboThl
OJIHOTO APYrod pereHepupyercs. B mporecce Cymiku BO3ayxa BbIIENSIETCS
Teriota. UToOBl B 030HATOP HE IOIAJI CIIMIIKOM TEIUIBIH BO3AYX, €ro Moj-
BEPraroT OXJIaXKJCHHUI0. DTO JOCTUraeTcs MPOIyCKOM BO3AyXa depe3 TeIso-
0OMEHHHK HJIM B CAMOM ajicopOepe IMyTeM Io1auy BObI 4epe3 3MEEBHK, pac-
T0JIaraeMblii HEMOCPEACTBEHHO B cenukareine. [Ipum BBeneHMM O30HA IS
obecrBeunBaHus U 00€33apaXMBaHMUA BOABI €r0 7032 COCTAaBISET 4 MI/IL
ITpoomKUTENFHOCTD KOHTAKTa 00€33apaknBaHMsI BOJIBI C 030HOM IPHHIMA-
ercs 5—10 MuUHYT.

Mo mepe obmiero yxyaAmeHus KadecTBa MPUPOAHBIX BOJ BCe OOTIBIIE ITPH-
XOIMTCS 3aHMUMATHCS YIaJCHUEM BEIECTB, MPUIAIOIINX BOAE MPUBKYCH U
3amax, a TaKKe TOKCHYHBIX BellecTB. Kak 3BECTHO, MyTHOCTb BOJbI 00Y-
CJIOBJIEHA COAEPKAHUEM HEPACTBOPEHHBIX, IPEXKAE BCEro IpyOOAUCTICPCHBIX
MUHEpAJIBHBIX U OPTaHUYECKUX IIPUMeECeii, a IBETHOCTb — COACP)KaHUEM MH-
HEepaJbHBIX U OPTaHUYECKUX COCTMHEHHH, B KOTOPBIX IVIABHYIO POJIb UTPAIOT
KOJIJIOWBI OPTaHMUECKOTO MPOUCXOKICHHUS, TUIAHKTOH U JPyTHE BEIIECTBA.
[NosiBnenue B BoJie MPUBKYCOB M 3al1aXOB BBI3BIBAIOT MUHEPAIbHBIE PAaCTBO-
PEHHBIC ¥ KOJUIOM/IHBIE BEIECTBA (CEpOBOIOPO/I, XJIOP, KEJE30), a TAKXKE Op-
raHudeckue coequHeHns. K HIM OTHOCATCS POAYKTHI OHMOJIOTHYECKUX TTPO-
LIECCOB, IIPOUCXOSIIINX B CAMHUX BOJIOEMAaXx, BEIECTBA, TOCTYIAIONINE B BO-
JI0EMbI B pe3yJbTaTe CMbIBa IIOYB M CO CTOYHBIMH BOoAaMH. B pesynbrare
CMbIBa C MOJIEH AJOXUMHKATOB M Pa3MbIBa MPOMBIIUICHHO 3arps3HEHHBIX
II0YB, a TAK)Ke CO CTOYHBIMU BOAAMH B BOJOEMBI ITONAAI0T TOKCHYHBIE Be-
IIECTBA.

Br1bop Merona ne30[0paliiiM 3aBHCHUT OT MPOMCXOXACHHUS 3alaxoB H
MIPUBKYCOB. EcIHM NpUYMHOM ABISAIOTCS MUHEPAIbHBIE PACTBOPEHHBIE U KOJI-
JIOUJIHBIE BEIIECTBA, MPOOIEMa peIaeTcs IeMUHEepaI3auei, 00e3xene3n-
BaHUEM, JAerasanueii Boasl. Bonpoc ynanenus u3 BoJgsl paCTBOPEHHBIX Opra-
HUYECKHX BELIECTB TECHO CBA3aH C MPOOIIEMOH yJajeHus U3 BOJIbI U TOKCHY-
HBIX BEILECTB, HAXOISIIUXCS B HEH, KaK IPABUIIO, B MUKPOCKOIMMYECKUX KOH-
LEHTPaLUsAX.
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B Hacrosimmee BpeMs MPHMEHSIOT B OCHOBHOM METOJBI OKHCICHHS U
COpOINH, TPUYEM XOPOIITNE Pe3yIbTATH JaeT HX KOMOMHHPOBaHHE (OKIIC-
JTUTENBHO-COPOIMOHHEIN MeTox). OKHUCIUTEIHN HCIIONB3YIOTC U 00e33a-
paxuBaHHUA OT OaKTepHil U BUPYCOB. B CBS3M ¢ BO3pOCIINM 3arpsS3HCHUEM
BOZIOEMOB OpTaHIMYECKAMHU COSAMHEHUMH 3a c4eT cOpoca MIPOU3BOICTBEH-
HBIX CTOYHBIX BOJI 3HaUCHHE OKHUCIHUTENCH B IPaKTHKE OYMCTKH BOBI 3HA-
YHUTEIBHO BO3POCIO, MOCKOJIBKY OKa3ajJoCh, YTO MHOTHE XHMMHYECKHE Be-
IIeCTBA, MPUCYTCTBYIONIUE B BOJIC, pa3pyIIAIOTCS B TOM MM HHOM CTEIICHU
noJ aeiicrBueM okucaureneid. Oopasyronecs IpoIyKThl TpaHCHOpMALUH
MOTYT 3HAYUTEIBHO OTIUYATHCS OT UCXOHBIX BEIICCTB-3arPsA3HUTENCH HE
TOJIBKO TI0 CBOCH XMMUYECKOW CTPYKTYpe M (DU3UKO-XUMHUCCKHM CBOW-
CTBaM, HO U 10 CBOCH OMOJIOTHYECKOW aKTUBHOCTHU (B TOM UYHCIIE TOKCHY-
HOCTH). B mpakTike 04rCTKH BOIBI MPUMEHSIOT CICIYIONNE OKUCIUTEIH:
030H, ITEPMaHTaHAT Kalus, XJIop. [Ipu UX MpUMEHEHHH HCYE3a0T 3alaxu
MIPUBKYCHI, CHIDKAIOTCS WIIM TIOTTHOCTHIO MCYE3al0T I[BETHOCTh M OKpAacKa,
HO BMECTE C TeM HEKOTOpPbIe XUMUYECKHUE BemecTBa (MUPHUINH, OSH30I U
€ro TMPOU3BOIHBIC, KUCIIOTHI, AJIbJETUB) B OOBIYHBIX YCIOBHAX HE IMOJ/Ia-
FOTCS IEMCTBUIO OKHMCIUTENICH, Make TaKOro HauOojee CHIBHOTO M3 HUX,
KaK O30H. prFHC XHUMHUYCCKUEC COCAUHCHHUA OKUCIIAOTCSA HE IMOJIHOCTHIO, B
pe3yJbTaTe 4ero MOryT 00pa30BhIBATHCS MPOIYKTHI, IPHUIAOLINE BOIC 3a-
nax (MOBEpXHOCTHO-aKTUBHBbIE U (OCHOPOPraHUYECKHE BEIIECTBA) HIIH
okpacky ((eHobl). B cBs3M ¢ 3THM IPUMEHEHHE OKHCIICHUs KaK CaMOCTO-
ATCJIBHOTO METOAA JJId YCTPAaHCHUSA OPraHUYCCKUX 3anH3HeHHI71 U3 BOAbI
MOJXET OBITH HCIIOJIE30BaH TOJBKO B TOM Ciydae, €ClIi YPOBEHB 3arpsizHe-
HUS KoyeOyeTcss He3HaunTenbHO. [lo3ToMy mprMeHeHHe COpOSHTOB It
yaaneHus U3 BOIBl PACTBOPCHHBIX OPTaHUYECKHX BEHIECTB M TOKCHUYHBIX
COCTMHEHUH SBIISCTCS MPEINOYTUTESIEHBIM METOIOM.

B kadecTBe copOCcHTa MPUMEHSIOT aKTUBHBIE YTIH, OJIyYaeMbIe ITyTeM
AKTUBAILIMU YTIIEPOIOCOACPKAIINX MaTepHaIOB (KaMEHHBIC YIIIH, aHTPALIUT,
TOp(, MPOMBIIIUICHHBIC OTXO/IbI). AKTUBALIMS 3aKJIFOYACTCS B TPMOXHUMUYC-
CKol 00paboTke APoOIEHOTO M OTCOPTUPOBAHHOTO MaTepHala, B pe3yibTaTe
YETO0 YJICTYYUBAIOIHUECA KOMIIOHCHTBI YAAJIAIOTCA, MaTCpUaJl YIIJIOTHACTCA U
prOOpETaeT MUKPOTIOPUCTYIO CTPYKTYpy. CylllecTByeT Ba crocobda copo-
IMOHHOHK 00paboTKM — T0O6aBKa aKTUBHOTO YTJIS B BUJIE peareHra (yrieBaHue
BOJIBI) U (PHIBTPOBAHUE BOIBI Y€pe3 CIOH rPaHyIHPOBAHHOTO, 3E€PHUCTOTO
copOeHTa B COPOIIMOHHBIX (PMIIBTpaXx.

AKTUBHBIC YT MPUMEHSIOTCS B BHJIEC TIOPOIIKA (YTICBaHUE BOJIBI) WIH
IpaHyJ B KaYeCTBE 3arpy3KH (QILTPOB. YTIICBAaHHUE BOJBI UMECT Psifl HEIO-
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CTAaTKOB: 3aMauyMBAaHUE W TO3UPOBAHHE YIJIS, HATWYNE EMKOCTEH Ui KOH-
TakTa ero ¢ oOpabarbiBaeMoit Bomoil u T.n. IloaTomMy yrieBaHue BOIBI UC-
MOJTB3YIOT AMU30IMUECKH, KPATKOBPEMEHHO M B HEOONBIINX J03aX, 3HAUHU-
TEJILHO OoJiee HaZEKHBIM ABIISIETCS IPUMEHEHHE IPaHyJIMPOBAHHBIX aKTHB-
HBIX yTJIEeH, HCIOJB3yEeMBIX B KadecTBe (puibTpyromien 3arpys3ku. s yaa-
JICHUS! 3aI1aX0B U MIPUBKYCOB YacTO IMPUMEHSIOT CIEAYIOIUE yIiu: Oepe3o-
Boiil (BAY), Topdsnoii (TAY) u kocroukosrii (KAJI, AT'-3).

BonpIIMHCTBO BEIECTB, BRI3BIBAIOIIMX 3allaXy U MPUBKYCHI BOJBI, B TOH
WIN UHOH cTemneHHu obOiajaer serydecTblo. [loaToMy CHMXKEHMIO 3amaxa U
MIPUBKYCa MOKET CIIOCOOCTBOBATH M a3palusi BMECTE C APYTMMH COCO0aMuU
ux ycrpaHeHus. Xopoiuid 3pGeKT 1e3010paliy BOABI JOCTHUTAETCs TaKKe
U TP UCTIOIB30BAaHWU 030HA M MAapTaHIIOBOKUCIIOTO Kajlks B COUYETAHUH C
aKTHBHBIM YTJIEM.

5.10. Buosoruyeckasi 0O4MCTKA BOJbI

Bronorndeckast ouncTka BOJABl B 3aMKHYTBIX CHCTEMaXx 3aKIIOYaeTCs B
YTUIM3alUU PACTBOPEHHBIX COCTUHEHUH C TOMOIIBI0 MUKPOOPTaHU3MOB I10-
CPEACTBOM IPOLECCOB MHUHEpAIW3alMi, HUTpU(UKAMU U JeHuTpuduKa-
uun. KoHeuHbIM MpoayKToM OEeNIKOBOro oOMeHa y phlO SBJIAETCS aMMHAK,
KOTOpBIi cocTariser okoso 60—80 % Bcex a30THCTHIX (OPraHUYECKUX) CO-
€IMHEHHH, TOCTOSHHO BBIJECISIEMBIX PHIOOH 4epe3 )KaOpbl U MOYKU B BOAY.
AMMHaK SBJIIETCS TOKCHYECKHM BEIIECTBOM, OT KOTOPOT0 N30aBIISIOTCS IpU
TIOMOIIN OMOJOTUYECKOH OUUCTKH.

Llens OMOJIOTMYECKOH OYMCTKH B 3aMKHYTBIX CHCTEMaxX — IIPEBPATHTh
a’poOHBIe W aHA’POOHBIE OMOJIOTHUECKHE TPOLIECCH B TIOJIC3HBIE PEAKIHH,
OrpaHWYEHHBIE BO BPEMEHH U NPOCTPAHCTBE, aHAJIOTMYHO ITPOIIECCaM CaMo-
OUMIIEHNS] BOJIOEMOB B €CTECTBEHHBIX YCJIOBMsAX. [Iporiecc odmcTkn ocy-
IIECTBISIETCS MHUKPOOPTaHM3MAaMH, 3aKPEIUICHHBIMH Ha MOBEPXHOCTH 3a-
IPy3KH, a TaK)Ke B3BEIIEHHONH MHKpOOHON Maccol (akTuBHBIN 1it). OcHOB-
HBIE TPYIIBl MHUKPOOPTaHU3MOB, OOMTAIOMKE B YCTPOWCTBAX OHOJIOrHYe-
CKOW OYHCTKH, — aBTOTPOQHBIE 1 TeTepoTPOdHBIE BU/IbI OaKTEPHIL.

IMpoxykTsl MeTabonM3Ma pbId COCTOSAT U3 OOIIEro aMMOHHUSI U aMMHaKa
(NH4 + NHs), pactBopeHHOT0 B BOMIe a30Ta, HO emle 3aQUKCUPOBAHHOTO B
opraHudeckux BemectBax. ['ereporpodHblie OaKTepUu OKUCISIIOT OpraHnye-
CKHE a30TOCOAepIKallUe KOMIIOHEHTHI, IPeBpallas uX B IPOCTbIE HEOPTaHU-
YEeCKHE COCJMHEHHMS, TJIaBHBIMU M3 KOTOPBIX SIBISIOTCS BOJA, YIIIEKHUCIIBINA
ra3 (OIMOKCH] yriiepoja) W aMMHak. JTOT HEpBBIH 3Tam OMOJOrM4YecKon
OUYHMCTKM HOCHT Ha3BaHHWE «aMMOHHU(UKaus» (MuHepanuzanus). CKopocTh
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aMMOHHM(HKAILIIH 3aBICUT B OCHOBHOM OT TEMIIEPATYPhI U COJCPIKaHUS KHC-
nopozna B Boze. Ilponecc aMMoHM(UKAaIMKM HE MOTPEONAET IMIEIOYHOCTH
BOJIBI, HO MOeET yMeHbIIaTh pH Boabl B pe3ynbrate HakomieHus COg, mo-
stoMmy pH Boabl nomkeH nexaTh B npegenax ot 5,0 1o 9,0.

ITocme Toro Kak OpraHMYECKHE COCAMHEHMS IMEPEBENCHBI TE€TEPOTPOQ-
HBIMHA OakTepHsMH B HEOpPTraHHMYECKyro (opMy, OHMOJIOTHYEcKas OYHCTKA
BCTYIAaeT B CJIEIYIOIIYIO CTaAMIO, MOJYYUBIIYIO Ha3BaHHE «HUTPU(HKa-
uust». [log aTUM mpoleccoM MOHMMAIOT OMOJIOTMYECKOE OKUCIICHHE aMMO-
HUSI IO HUTPUTOB M HUTpATOB. Ha mpakTrke HUTPU(PHUKALIUIO OCYILECTBISIET
OUYeHb OrpaHMYEHHAasl IPyIIa aBTOTPO(HBIX MHUKpoopraHusmoB. [Ipomecc
MIPOMCXOJUT B JBa 3Tana. Ha mepBoM sTare aMMOHMI OKHCISETCS 10 HUT-
parta mox neiicTBueM OakTepuid, Ha3biBaeMBIX NitroSOmos. 3aTeM HUTPUT
OKHCIIAETCS 10 HUTpaTa MoJ| ICHCTBHEM IPyToi rpymIisl OakTepHid, Ha3bIBa-
embix Nitrobacter. Ha sTot mpomuecc Taxke OKa3bIBarOT BIHMSHHE OaKTEPHU
pozos Nitrospira u Nitrosocystis. OkuciieHre aMMOHHS O] IeHCTBHEM Oak-
TEepHUIl MOXHO BBIPa3UTh CIENYIOIIEH peakuueil:

NHJ* + OH= +1,50, = H* + NO;~ + 2H,0. (23)
Hutputokucnsrone 6akTeprH OCYIICCTRIISIOT CICAYIOMIYIO PEaKIHIO:
NO,™ + 0,50, = NOx. (24)

I'aBHBII UTOT 3TUX yPAaBHEHUU — NIPEBPALLEHUE TOKCUYHOIO aMMOHMSI B
HUTPATHI, KOTOPBIE TOPa3a0 MEHee IJ0BUTHI AJIS PHIO.

[Mpouecc HuUTpUPUKAMKM MPUBOJUT K OKUCICHUIO HEOPTaHUYECKOTO
azota. OJHOBPEMEHHO HJIET IPOIlecC BOCCTAHOBIECHUS HEOPTaHHYECKOTO
a3ora — eHnTpuduKanys. B mporecce geHUTpUUKAINT TIPOUCXOIUT TIepe-
XOJ1 a30Ta U3 HUTPATOB B ra3o00pa3Hoe cocTosiane. OCHOBHBIMH JICHUTPH-
¢unmpyronmmMu 6aktepusiMu sipisitotest Pseudomonas, Achromobakter, Ba-
cillus u mp. Eciin 0qHOBpEMEHHO ¢ HUTPUTAMHU B CPe/ie NPUCYTCTBYIOT aM-
MOHHUHHBIE COJM WJIM aMHHOKHCIIOTBI, TO CBOOOIHBIN a30T BBIIEINSETCS 32
CYET X XMMHYECKOTO B3aUMOAEHCTBHUS (KOCBEHHast NCHUTPUPHKAIINA), KO-
rJia Mpy NpsIMOi JIGHUTPU(DUKAILIMK BOCCTAHOBIICHUE HUTPATOB UAET JI0 CBO-
6oxHoro azora. Takum o0pa3oM, AeHUTpU(DUKALKS B OTIUYUE OT MUHEPAIIU-
3alMU ¥ HUTPU(UKALIUN YMEHBIIAET KOJMYECTBO HEOPTaHMUECKOTO Belle-
CTBa B BOJIE.

Munepanu3aiys, HUTpu(GUKAIusS U IeHUTPUPHUKAINS SBIAIOTCS TTOCIIe-
JIOBaTENbHO NMPOLECCAMU, TPOUCXOASIIUMY BO BHOBB 3aITyCKaeMOU CUCTEME.
B ycraHoBuBIIElCA cHCTEME OHU HIYT MapallieabHO. 3amyCcK U BBIBOJ B pa-
0oumii pexxuM armapaTroB OMOJOTMYECKOW OYHMCTKH BOJBI B PHIOOBOIHBIX
YCTaHOBKAaX C 3aMKHYTBIM IIMKJIOM BOJOCHAOXEHUs SBIISIIOTCS OIHUM W3
BaXXHBIX U OTBETCTBEHHBIX IIEPUOJIOB UX IKCILTyaTallUH.
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5.11. buonoruyeckue GpuabTPHI

CymecTByromue nprueMbl OHOJIOTHIECKOW OYHUCTKH B PHIOOBOJHBIX CH-
cTeMax MOXHO YCJIOBHO pa3ZieNuTh Ha JBe HepaBHbIC Tpynmsl. [lepBast, roe
MIPOLECCHl OYMCTKH HMPOUCXOIST B €CTECTBEHHBIX YCIOBHSX B IPYyHNax-oT-
CTOMHHUKAaX WM APEHaXHbIX KaHaBaX M MOJHOCTHIO 3aBUCST OT CE30HHBIX
ycioBuid. Bropas, oObeanHsonas BCe COBPEMEHHBIE CHCTEMBI, I/ie IIPO-
LecChl MUKPOOHOJIOTHUECKO OYUCTKH IIPOTEKAIOT B HCKYCCTBEHHO CO3/1aBa-
€MBIX YCJIOBHUSIX TIPH NOMOIIHN CIIEIMAIBHBIX COOPYKEHHH — ONO(MIBTPOB U
a’poTeHKoB. B xopomo paboraromem OnodumisTpe (adporeHke) mpeobia-
JAI0T MIPOLECCHl HUTPU(HUKALNH ¥ TIO3TOMY 3TH COOPYKEHHS €IlIe Ha3bIBAIOT
HuTpHuuKaropamu. Benymas pons HUTpH(UKAIMK ONpenenseTcs: y37I0BbIM
TIOJIO’)KEHHEM BCEX IPOLIECCOB OHOIOTHYECKOM OUYNCTKH: B XOJI€ €€ TOKCHY-
HBII A7s1 ppIO aMMHAK OKHCISIETCS IO HUTPUTOB, a 3aTeM HHUTpaToB. llpu
BKIIIOUCHHH B LUKJI CHCTEMBI JACHUTPU(PHKALNKN HUTPATHl B aHA’POOHBIX
YCIIOBUSIX BOCCTAHABIIMBAIOTCS JI0 TPUPOTHOTO Ta3a — MOJIEKYJISIPHOTO a30Ta.
Hurtpudukaropsl B 3aBUCHMOCTH OT KOHCTPYKTHUBHBIX OTJIMUUH AEIAT Ha
A’POTEHKH, TMOTPYKHbIE ONODUIBTPHI, OpolIaeMble OMO(UIBTPHI, Bpalllato-
myecst OMoGUIBTPBI

JUIs OUMCTKH BOJBI B a3pPOTEHKE MPUMEHSACTCS. METOJl CYCIICH3UPOBaHUS
Pa3IMYHBIX ITAMMOB OaKTEpUil, MM TaK Ha3bIBAEMBbIH aKTUBHBIH 1. Cxema
OYHCTKH BOJIBI B 00IIIEM BH/JIE Npe/CTaBleHa Ha puc. 5.9.

3arpsi3HeHHast BoJja U3 pIOOBOJHBIX OacCEHHOB OTBOAMUTCS B EMKOCTH A,
B KOTOPOM IOJIBEpraeTcsi OYMCTKE C MOMOIIBIO aKTHBHOTO Wia. B mpuera-
tomieM OacceifHe B MPOUCXOANUT JONOIHUTENbHAs OYMCTKa, 0CBOOOXKIICHNE
OT TBEpPJBIX YACTHIL, Jajiee BOAa ImocTymnaet B 6acceiin C, rie moJorpeBaercs
1 BHOBb MIOJIAETCSA B EMKOCTH C PBIOOHA.

Puc. 5.9. Cxema 0uMCTKH BOJBI C UCIIOJIB30BAHUEM a’POTEHKA!
1, 2, 3, 4 — GacceiiHb!I ¢ pbIOaMH; 4 — aIPOTEHK;
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B — 0Gacceitn gononHuTenbHON 0uncTKH; C — OacceifH moxorpeBa BOAb

Jnst ouncTk 000pOTHOI BOJBI OT 3arpsi3HEHUH, OCTYNAIOIINX B MPO-
Liecce )KU3HEIeI TeIbHOCTH PHIOBI, HCIIOIB3YIOT TUTIOBYIO KOMIIAKTHYIO YCTa-
HoBky BI3a (puc. 5.10), npeacrapistonyto co00i a3pOTEHK CO BCTPOCHHBIM
BTOPMYHBIM OTCTOMHHKOM. PasMmephl aspoTeHka 15x6x2 M, oobeM 180 M3
npu ob1eM obbeMe Bofbl B ycTaHoBke 240 M3, O4uCcTKa OCyIecTBIsSETCS B
CIIEAYIOMIEM HOPAIKE: BOJA U3 PHIOOBOAHBIX €MKOCTEH CaMOTEKOM IOCTY-
MIAeT B @3pUPYEMYIO 30HY, TJI€ BCTYIIaeT B KOHTAKT C aKTHBHBIM MJIOM, pabo-
Yasi KOHIIEHTPAIMsI KOTOPOTO B 3TOH 30HE cocraBiseT 3—5 r/m. Wi nepeme-
LIMBAETCS C BO3JYXOM, PACHIBUICHHBIM Yepe3 QHIbTPOHOCHBIE TPYObI. B 30He
a’palliy OPraHUYEeCKH CBSI3aHHBIN a30T, OCTATKH KOMOUKOpPMa U BBIZIEICHU I
pBIO TIepEeBOATCS B aMMOHHM, KOTOPBIA Gmaromapst 6aktepun Nitrosomos
OKHCIISIETCS 10 HUTPUTOB, a nmocieanue ¢ nomorinbio Nitrobacter mpesparia-
IOTCSI B HETOKCHYHBIE AJIS PHIO COJM a30THOM KHCIOTHL. M3 30HBI aspanuu
cMech 000POTHOM BOMBI ¢ aKTMBHBIM MJIOM IOCTYIAeT BO BCTPOECHHBIH OT-
CTOMHUK 4epe3 LIeNb B HIKHEH 4acTH KOHYca, TIe MPOUCXOAAT OCaXKICHHE
wia, GUIBTpanys BOABI Yepe3 B3BEIICHHBINH CIION Wila M JCHUTPH(DUKALIHS.

Jst GHOJIOTMYECKOM OYMCTKH BOJBI B yCTAHOBKAX € 3aMKHYTBHIM IIMKJIOM
BOJI0OOECTICUEHHS B HACTOSIIEE BPEeMsI IPUMEHSIOT OHODHIBTPHI — YCTPOH-
CTBA, HCTIOJIB3YIONINE MPHUKPEIUICHHYI0 MUKpodopy. OUHCTHBIE COOpYXKe-
HUSI, MCIOJNB3YIOIME aKTUBHBIA W (a9POTEHKH) HE IOJYYHMIH IIHPOKOTO
pacrnpocTpaHeHUs] B OCHOBHOM M3-3a HM3KOW y/AEJIbHOW MPOU3BOJUTEIHHO-
CTH.

Puc. 5.10.0unctHOE cOOpyKeHUE
BU3a: 1 — nmomayua BoAbI U3 pHIOOBOA-
HBIX 0acCeHHOB Ha OYUCTKY; 2 — OTBOX
HEOYHIIIEHHON BOJIBI OT PHIOOBOTHBIX
OacceifHOB; 3 — rmoj1aya CBEeXeil BOJIBI;
4 — nopava mapa Ha IOJOTPEB BOJBI;
5 — npuemHsIii pesepByap; 6 — mogaua
OYHIIICHHOH BOJIBI HAa OKCHI'€HATOp; 7 —
BO3/LyXONpPOBOJ; 8 — pacIbUINTENb
Bo31yxa; 9 — aspupyemas 3o0ma; 10 —
KapMaH 111 cOopa aKTHBHOTO HJIa;
11 — 30Ha rIBTpAIMHU M OTCTOS OUH-
[IEHHO# BO/IBI; 12 — BCTPOCHHBII OT-
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cToitHKK; 13 —10TOK cOopa ounIIeHHOH BoAbL; 14 — spmudT pereHeparuy akTuBHOTO mia; 15 —
a3pOTEHK

BuoduneTpsl (puc. 5.11) npencraBistoT co60il eMKOCTH, 3aMOTHEHHbIC
3arpy3Koi pazjIMYHOrO TUIA, Ha TOBEPXHOCTH KOTOPOH pa3BHBaeTcCs Oak-
TepHaibHas IJICHKA, OCYLIECTBISIONAsl OYUCTKY BOJbl. BakHelmied xa-
PaKTepUCTHKOI OMOGMIBTpa, ONpeesioleil ero NpOU3BOAUTEIBEHOCTS,
SIBIISIETCS YAEIbHAS IUIONIA/ b IOBEPXHOCTH 3arpy3Ku. B paHHUX KOHCTpPYK-
uusax (puc. 5.12) npumeHsutn 00beMHYIO 3arpy3Ky (IpaBuii, Kepam3uT, pa-
KOBHHBI MOJUTIOCKOB U T.JI.), IMEBIIYIO yJEIbHYIO MJIOMIAb HOBEPXHOCTH
(VIIIT) 20-100 m?/m3. B HacTosinee BpeMs IIHPOKO NPUMEHSIOT Pa3jidy-
HBIE BHJBI CIIEIUAIBHON IUIACTUKOBOHM 3arpy3ku (COTOBas, MEIKO3EPHH-
crasi, «Ouomaps» C pa3BUTOH IUIOMIABI0 TIOBEPXHOCTH), nMetontie YIIIT
350-1750 m?/m3,a Taxke GUODUIBTPBI C pereHepUpyeMoil MecuaHo 3a-
rpy3koit (VI — 3000-4000 m?/m®). TloBbleHne yaeNbHON TPOU3BOIM-
TEIHHOCTH YCTPOHCTB OMOIOTMUECKOM OUMCTKY MPUBEIIO K PE3KOMY COKpa-
HieHuto oobema 0stokoB ounctku Y3B. Ecnu y nepBeix ¥Y3B cooTHoienue
00BbEMOB PHIOOBOJTHBIX €MKOCTEH U anmnapaToB BOAOIOATOTOBKH COCTaB-
nsmo 1: (5-10), To 1ist COBpEMEHHBIX CHCTEM JTOT MOKa3aTelb paBeH 1:
(0,5-1).

2

AeHnTpucuump oBaHHas Boaa 2

| MpuTouHbLIA BO3aYX

CroK U3 pbiGHOro
Baccenna

Omxoasumia Bosayx + CO,

e |

11 11

HuTpUdMMpo-
BaHHaA Boaa

sunexmdudiHag I

Tpy6a nopgaun a

TpanynsT (noayuwka)

BuorieHouHsli peakTop

Puc. 5.11. Ilpusimn aeiictBust 6noduibTpa
(Oronoruyeckast HUITpUUKaLus / ASHUTPUPUKALIUSL
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CymecTBytomue THIB 0MO(UIBTPOB YCIOBHO ACTAT HAa TPH TPYIIIB: I10-
IPY’XHBIE, OPOIIACMBIE, BPALIAIOIIHECS.

3 Ob6pacTaHue
_~ T MUK POO praHu3Mamm
o7 f s (Nitrobacter, Nitrosomas)
amE

rpavyna

==

OO
TT T

@ M36bITOuHLIN Wnam
IloTok BOABI ¢ MATATEIBHBIMH BelIeCTBAMH H KHCJIOPOAOM

Puc. 5.12. T'panyibl, 3acenseMble OaKTepUsiMU
B norpy:kHbIX 6M0(uABTPAX BCS Macca 3arpy3Ky HaXOJUTCS HIDKE T10-
BEPXHOCTH BOJIbI B eMKocTH (puc. 5.13).

Bodo na
OHUCHINY

l

_|—_+
Ouinyennos
Boda

/I// 2 Puc. 5.13. BuoduneTp ¢ mecuanoif 3arpy3Koi:
]
4

1 - BomOCGOpPHOE KOMIBLIO;
3 2 — Bomonioatomast pyoa; 3 — 3arpyska (re-
| COK, YJep)KHBAEMBIil BO B3BEILIEHHOM COCTOSI-
HHUHU TOKOM BOJIBI)

86



B ycTpoiicTBax JaHHOTO THIIA IPUMEHSIOT B OCHOBHOM MEIIKO3EPHUCTYIO
pereHepupyeMyIo 3arpy3Ky (TOJMMEpHBIE TPAaHYJIbI, MIECOK), a TaKKe IIa-
CTHKOBBIC 3JIEMEHTHI C Pa3BUTOH MOBEPXHOCTHIO. [lorpyskHbIE OMOGHUIBTPHI
MIPOCTHI B 3KCIUTyaTalluy, He TPeOYIOT CO3aHMs OOIBIINX IIEPETaI0B YPOB-
HEHW BOJBI B YCTAaHOBKE, YTO IIO3BOJISIET HCIIOIB30BaTh LUPKYJSIIHOHHBIE
HAcOChl MEHBIIEH MOIIHOCTH U pabOTaTh B IIMPOKOM IHANa30HE THIPABIIN-
4yecKkuX Harpy3ok. OcOOEHHOCTBIO MOTPYKHBIX OHO(QHIBTPOB SBISAETCS OT-
HOCHTEJIFHO BBICOKast KOHIICHTpAILMs Kucioposa (6—8 mr/i) B moctynaromnen
BOJI€ Ha OUUCTKY.

B opomaempix (KaneabHbIX) 0HOQUIBTPaAX (puc. 5.14) cnoit 3arpy3ku
pacriosiaraercsl BBILIE YPOBHS BOJBI B €MKOCTH. buojoruueckas o4ucTka
MIPOUCXOIUT B TOHKOM CJIO€ BOJBI, CTEKAIOIIEH 110 3arpy3Ke, YTO IMO3BOJISIET
TIOJI/ICP)KUBATh ONTHMAJIBHBIN PEXUM M TEM CaMbIM yBEIWYMBAaTh aKTHB-
HOCTh MUKPOOPTAaHU3MOB OHOIIICHKH 110 OKUCIICHHUIO OPTaHWIECKUX COEMIHU-
HeHnil. B opomaeMbix 6moduibTpax NPUMEHSIOT KaCCETHYIO U COTOBYIO 3a-
TPY3KH, a TaKKe IUTACTHKOBBIE 3JIEMEHTHI C BBICOKOH YAEIBHOHN IUIONIA b0
noBepxHocTH. Hanbonee coBepIeHHOW KOHCTPYKIHEH OpoIIaeMoro Ouo-
(buIbTpa SIBISETCS KOHCTPYKLMSI B BUJIE 3aKPBITOH KaMephbl C JIBIKCHHEM
BOJIbI CBEpXY BHU3 U NTOJIa4el BO3TyXa C HOMOIIBIO KOMIIPECCOPa B HIKHIOIO
4acTh QUIBTpA.

Bodg na
LNy
— ABumenve
Boder
— = Abuxenue Puc. 5.14. Opomaemslii GnodpuisTp:
Gosdyxa N
1 — peakTHBHEII opocHTeNb; 2 — 3a-
rpy3ka; 3 — BO3AYIIHbINA HACOC
Cutnennan
8odo

Oporraemblie OMOGUIBTPHI UIMEIOT BHICOKYIO OKHCIUTEIbHYIO MOIIHOCTD,
TIPOCTHI 110 KOHCTPYKIIMH, OYUINAIOT BOJY C MUHUMAITLHON HCXOAHOM KOHIIEH-
Tparen KHCIopoa, HO paboTaloT B JOCTATOYHO Y3KOM JIHAITa30HE THPABIH-
YeCKMX Harpy3ok. [IpuMeHeHHe opolraeMbix OHOGUIBTPOB B CHCTEME
OYHCTKH TpeOyeT 3HAYUTEHHOTO YBEIMICHHUS TIepernaia ypoBHEH BOJIBI B CH-
cTeMe, BCIIEJCTBHE Yero BO3PACTaeT MOIHOCTh LIUPKYJISIUUOHHBIX HACOCOB, &
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TaKXKe TPEOYIOTCS CIICHUATIbHbIE TEXHHYECKUE PEIICHHS 110 PaBHOMEPHOMY
pacripeene o BOIBI 10 TOBEPXHOCTH INIOMAAN OHODIIIBTPa.

B HEKOTOpBIX CIyYasx MPUXOIHUTCS OOBEOMHATH B OXHOM KOpIIyce IBa
o6uodumeTpa. [logobuyro KoHCTpYKIHIo nMeeT onodmistp CIIIACY (BHU-
UITPX), KOTOpEIiA B BEpXHEH YaCTH — THITMIHBIA OPOIIaeMbIH OHODIIIBTD, B
HIDKHEH — morpy»xHo# (puc. 5.15).

Puc. 5.15. BuopuibTp ¢ pereHepupyeMoit 3arpys-
KO M3 MOJMATUIICHOBBIX rpaHyn: 1 — cerka; 2 —
MpUeMHasi BOPOHKaA; 3 — ruapoanesarop; 4 — ot-
OoitHas Tapenka; 5 — BofocOopHOe KoJblIo; 6 — 3a-
rpy3ka (II0JIMITUIICHOBBIE IPaHyJIbl JUAMETPOM 2,5
MM)

Cépoc
ocadka

Opormaemast 9acTh OnopuIbTpa Cro-
COOCTBYET YBEJNMYCHHI0O WHTECHCHBHOCTU OKHCIICHHS OpPraHMYeCKUX Be-
LIECTB.

OTIMYUTENEHON OCOOCHHOCTBIO 8PAU4AIOUUXCA OUOPUILMPOE SBIS-
€TCA NIEPUOANYCCKass CMCHa BO3Z[yHIHOI71 n BOI[HOfI Cp€abl HA MOBEPXHOCTHU

6uodunbtpa (puc. 5.16).

a 9]

Puc. 5.16. Bpamaromuecst GnoduiabTph:
a — «llltennepmaruk»; 6 — «kEBpomMaTrk»; 1 — nepdoprpoBanHbie TPyObI,
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3aII0JIHEHHbIE TOPHPOBAHHBIMH IUIACTHKOBBIMHU JTHCKAMH; 2 — CETUATBII
GapabaH, 3aII0OJTHEHHbIN ITACTHKOBOM 3arpy3Koi

3TO MO3BOJSET YIYUIINTh KACIOPOAHBINA PEKIUM CHCTEMBI M TEM CAMBIM
CYLIECTBEHHO YBEJIMYHUTH €€ IMPOU3BOJUTEIHHOCTh. B KOHCTPYKTHBHOM
IUTaHe MOJ00HBIE YCTPOMCTBA NPEACTABISIOT COOOH BpaIlAIOIIYIOCS CH-
CTEMY IUIaCTHKOBBIX Mep(OpUpOBaHHEIX TPYO, 3aI10JIHEHHBIX rO(QPHPOBaH-
HBIMU TIOJIMATUICHOBBIME JurickaMH («llITemmepMaTKy), WM Bpallarouui
OapabaH, 3allOJHEHHbIH MJIACTUKOBBIMHU DJIEMEHTaMH C OOJBIIOW IUIOIIA-
Ibio oBepxHocTH («EBpoMatuk»). Bpamatomuecst GpuiabTpel He TpeOyoT
co3ganus B Y3B Oonpmmx mepenazoB YpOBHEH BOIBI, MMEIOT BBICOKYIO
OKHUCIIUTEIbHYIO MOITHOCTbD, CIIOCOOHBI 3 (EKTUBHO OYHUILATH BOLY C He-
3HAYUTEJbHOM HCXOOHOM KoHUeHTpamueill kuciopona. K HemoctaTkam
9THX YCTPOHCTB OTHOCSATCS CIOXKHOCTh KOHCTPYKIIMHU, HAJIMYHE TOTIOJIHH-
TEJIBHOTO 3JIEKTPONPHBOAA M OTPaHWICHHBIH 00BbEM BpaIlAIOIIEHCs 4acTH
¢dunbTpa.

D¢ dekTuBHOCT paboOTHl OMOMUIBTPOB 3aBUCUT OT MHOTHX (DaKTOPOB:
Temnepatypsl, pH, KOHIIeHTpaluu B BOJie PAaCTBOPEHHOTO KUCIIOPOJia, Bpe-
MEHHU YAEpXKaHUsI BOJbI B TOJIIE 3arpy3KH, COJIECHOCTH, UCXOJHOW KOHIICH-
TpalWy 3arpA3HEHUI B BOJIE, IOJaBa€MO Ha OUHUCTKY, U HAIM4YUA B HEH Be-
LIECTB, MHIMOMPYIOIIUX JESATENbHOCTh MHKPO(MIOpPHL. YCTaHOBJIEHO, YTO
TeMIepaTypHBIH ONTHMYM Haxonutcs B npenenax 24—30 °C, ontuManbHbIC
BenmunHb! pH — 7,2—7,8, HeobxoanMas KOHIEHTpAIHs KUCIOPOa B OUHIIa-
emoit Boge — 6—8 mr/m. IToBbIIeHNE COEHOCTH BOABI B 3HAUUTEIBEHOMN CTe-
TIeHN MHTHOMpPYeT akKTHBHOCTH OnoruteHku. [Ipu conenoctu 35 % oxucnm-
TeJIbHast MOIIHOCTh OnodminsTpa Ha 4045 % MeHsbIe, 4eM B PECHOH BOJIE.
VIHTEHCHBHOCTD ynalieHns! 3arpsi3HeHUH Ha OMOQUIbTPE CBsI3aHa JINHEHHOMH
3aBUCHMOCTBIO C MX KOHIIEHTpaleill B MOCTYMNAaIIel Ha OYUCTKY BOJIE.
Hanpumep, npu UCXOMHON KOHIEHTPAILIMA aMMOHHS 1 MI/JI OKHCIHTEIbHAS
MomIHOCTL 6GroduubTpa cocrasiser 0,3NH4* Ha 1 M? B cyTKH, a IpHU yBeNH-
YeHHUHU KOJIMYEeCTBA aMMOHUS B 000POTHOH Boie 110 3,5 MI/JI 3TOT IIOKa3aTeb
Bo3pacTaeT j1o | r/M? B cyTKHU.

5.12. CucteMbl TepMONOATOTOBKHU BOABI

Temmeparypa — ¢usnueckas BeJIMUMHA, XapaKTEPHU3YyOLas COCTOSHHE
TEPMOAUHAMHYECKOTO PABHOBECHS CUCTEMBI U SBISIOINASCS OJHUM U3 OC-
HOBHBIX THIPOXUMUYECKUX TapaMeTpoB BoJbl. OHa XapaKTepu3yeTcs paaoM
MIPUHIIUIIHATBHEIX 0COOEHHOCTEH, 00yCIOBUBIINX HEOOXOIUMOCTH TPHMe-
HEHHs Pa3HOOOPA3HBIX METOAOB M TEXHHUYECKUX CPENICTB ee n3MepeHus. s
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N3MEPEHUS] TEMIIEPATyphl OBUIM MPEATI0XKEHBI Pa3IHIHBIC TEeMIICpaTypHbIC
IIKaJIbI, HO HAaHOOJIBIIIEE PAcIPOCTPAHEHUE MTOIYIMIa CTOTPaTyCHAs TeMIIe-
parypHas mxkana llexpcusa. OCHOBHOW TeMIIEpaTypHBIM HMHTEpBAN: TOYKa
wranerns mpaa 0 °C u Touka kunerns Bogs! 100 °C nmpu HOpMaIbHOM aT-
MocepHOM HaBIeHWH. 32 pyOeOM HapsAy C yCIOBHOW TeMIIepaTypHON
mkasnoit Lenpens necnone3yroT Taxoke mkary @apunreiita (F °) u mkany Peo-
miopa (R°).
1°C=1,8F°=0,8Re.

CyIecTBYIOT KOHTAKTHBIE U OECKOHTAKTHBIE METO/bI U3MEPEHHUS TeMIIe-
parypbl. CpeAcTBO Al KOHTAaKTHOTO M3MEPEHUS TEMIIEpaTyphl Ha3bIBaeTCs
mepmomempom. 110 NpUHIKUITY TEHCTBUS TEPMOMETPHI Pa3leiAloTCs Ha TpU
TPYIIIBI: TEPMOMETPHI PACIIMPEHHS, CONPOTHBICHHS X TEPMOAIIEKTPHUECKHE.

JlelicTBHEe TEpPMOMETPOB PACIIUPEHUS OCHOBAHO HA TEIUIOBOM pacIIupe-
HUHM (M3MEHEHHE 00beMa) TEPMOMETPHUYECKOTO BEIECTBA (KUIKOCTHBIE, I'a-
30BBIC) WM JIMHEHHBIX Pa3MEPOB TBEPIBIX TEN B 3aBUCHMOCTH OT TEMIIEpa-
TYpBHI.

[MpuHnmn gefcTBhs TepMOMETPa CONPOTHBIICHHUS] OCHOBAH Ha 3aBUCHMO-
CTH 3JIEKTPUYECKOTO CONPOTHBIICHUS YYBCTBUTEIBHOIO SJIEMEHTA OT TEMIIe-
parypsl.

TepmonnekTpudecKkue TEPMOMETPHI (TepMOIIapbl) MPUMEHSIOT AJIsS U3Me-
PEHUS OYCHBb BBICOKMX TEMIIEPATYp, M TIO3TOMY B CUCTEMax aKBaKyJIbTYPbhI
OHH MPAKTUYECKH HE UCTIONB3YIOTCA.

KuaKoCTHBIN CTEKISIHHBIA TeXxHU4YeCKui Tepmomerp (puc. 5.17, a)
MMEEeT 3alOJHEHHBIH JKHJIKOCThIO (OOBIYHO PTYTHIO) pe3epByap 1, TOHKO-
CTEHHYIO KallMJUBIPHYIO TPYOKY 2, INIaCTUHY 3 C HAHECEHHOH Ha Hel IIKa-
JIOH, Hapy>KHYIO CTEKIIIHHYIO 000110uKy 4. Takne TepMOMETpB IPUMEHSIOT
utst m3meperust temnepatypsl oT —90 1o +30 °C U BBIOTHSIOTCS TPSIMO-
yroueHOU popmel wiu o yrioMm 90° wm 130°. Huwknss gacts (B) TepMo-
MeTpa UMeeT Pa3sNuIHyro AauHYy (0T 66 mo 200 mm). s mpenoxpaHeHus
CTEKJITHHOH 000JIOUKH OT TIOBPEXKACHUS TEPMOMETPHI TIOMEIIAOT B 3aIHUT-
HBIE CTaJbHBIE ONPAaBbl, KOTOPbIE, KAK TEPMOMETPBI, 1O (OPME BBIOJIHS-
I0TCS TIPSIMOYTOJIbHBIE U yriioBble. Il M3MepeHusl TeMIepaTypbl IpHMe-
HSIOT TaK)Ke AJIEKTPOKOHTAKTHBIE PTYTHBIE TepMoMeTpbl. OHU M3roTaBIIMBa-
I0TCS C 3JICKTPOKOHTAKTAMH, KOTOPBIE 3aMaeHbl B KAMIUIAPHYIO TPYOKY Tep-
MOMeTpa. 3aMbIKaHWE WM Pa3MBIKaHHE 3JIEKTPHYECKON IETH IPOUCXOANT
BCJIC/ICTBHE PaCUIMPEHUs WM CKATHs PTYTH IIPH HarPEeBaHUH HIIH OXJIaXK1e-
HHUH HIDKHEH YacTH TepMOMETpA.
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[TpuHOMI NeHCTBUS MAaHOMETPUIECKUX TEPMOMETPOB OCHOBAH HA H3Me-
HEHUH paboyero AaBICHUS TS PMUIECKOTO BEIECTBA B 3aMKHYTON repMeTHY-
HoIi TepMocucteMe (puc. 5.17, 6), KoTopast COCTOUT U3 TepMobaioHa 6, mo-
rpyxaeMoro B cpeny. Temmeparypa u3MepsieTcs pu HOMOIIH THOKOTO CO-
eIMHUTENHHOTO Kammulsipa / 1 MaHOMETPHIECKOH TpyO4aToii npyxuHsI 8.
OnuH KOHeN NPYXXWHBI, BIAsSHHBIA B IepKatenb 9, KaHall KOTOPOTo COeIu-
HSIET BHYTPEHHIOIO MOJIOCTh MPYXKHHBI, T€PMETH3UPOBaH U uepe3 Try 10,
3yOuathiii cektop 11 m mectepHio 12 cBsi3aH ¢ MOKAa3bIBAIOLIEH CTPEIKON
npubopa 13. TepmocucTeMa TepMOMETpa 3aloIHEHa pa00OYHM BEIECTBOM —
ra30M, )KUJKOCTBIO MM CMECHIO XKHIKOCTH C €€ HACHIIICHHBIM MTapOM.

[Tpu HarpeBanuu TepMoOaJUIOHA yBEJIUYMBACTCS AaBICHHE PabOYero
BEILECTBA B 3aMKHYTOM 00beME TePMETHYHOH TEPMOCHCTEMBI, BCIICACTBHE
gyero npyxkuHa 8 neopmupyercs (packpydnBaeTcs) U ee CBOOOIHBINA KO-
Hell nepeMeniaercs. [{BmkeHre cBOOOTHOTO KOHIA NPYXUHBI epenaToy-
aeiMu Mexaam3Mmamu 10, 11, 12 npeoOpazyercs B epeMenieHIe yKa3aTems
OTHOCHTEJIFHO LIKaJbl MPUOOpa, IO KOTOPOH MPOU3BOISAT OTCUYET TEMIIepa-

TYpBI.
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Puc. 5.17. TepMOMeTpbI paCIIUPEHHS: @ — TEXHUYIECKUIT JKUIKOCTHBIN
CTEKJISIHHBII; 6 — OKA3bIBAIOLIMH MAaHOMETPHYECKUIT

5.12.1. YerpoiicTBa 1Sl peryJIMPOBaHNUS TeMIEPaTyPbI BOIBI
U TpeGoBaHMsl, NpeIbsABJsIeMble K HHM

JU1s u3MepeHus: TeMIepaTyphl BOIBI HCIOJB3YIOT PAa3IMYHBIE TEPMO-
METpBL

PyuHoi1 TepMOMeTp 11l M3MEPEHHS TEMIIEpaTyphl MpeCTaBlIeH Ha PHC.
5.18.

Tepmomerp ¢ nuanazonom m3mepenuit —40 — +120 °C, 1eHa neneHus 1o
0,1 °C, nu3MepuTenbHbId JaTYUK U3 HepxkaBeroeil cranu 30 X 2,5 MM, kop-
nyc 90x60x25 MM, MOCTaBKa B KOMILIEKTE C U3MEPHUTENLHBIM 30H/IOM IOKa-
3aHa Ha puc. 5.19.

Puc. 5.18. Pyunoit Puc. 5.19. Pyunoii tepmomerp  Puc. 5.20. [NomnaBkoBbrit
TepMOMETp IUISL I3MEpEHHUS TepMOMETp
temmneparypsi ad 15 th

IMornaBkoBeiii TepMometp (puc. 5.20) u3MepsieT TeMmepaTypy Ha Iiry-
6uHe 30 cM, CUNTHIBAHUE CBEPXY, LIBET CUHHU.

Jlnst u3MepeHust TeMIepaTypbl UCIIOJIb3YIOTCS CTAaHAAPTHBIE U TPELN3HU-
OHHBIE TEPMOMETpBI ¢ Juana3zoHoM uamepenuii or —10 mo +50 °C ¢ uenout
nenenuit 1°C.

CpencTBo n3MepeHusi, ¢ OMOIIBI0 KOTOPOTo M3MEpUTesIbHas HHpOpMa-
ust BbIAeTcsl B (hopme, AOCTYITHOHM /I HEHOCPEICTBEHHOIO BOCHPHSTHS
HaOJo1aTenieM, Ha3bIBACTCS UsMepUmenbHbiM npubopom. B mokassiBaronmx
npudopax H3MepHUTeNbHass HHGOPMAIMS BOCHPOU3BOJIUTCS IOJOKESHHEM
CTPENIKM WJIM Kakoro-imbo Jpyroro ykaszarellsi OTHOCHTEIBHO OTMETOK
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mkaisl npubopa. lllkana npencrasiser coO60H COBOKYITHOCTh OTMETOK, pac-
MIOJIO>KEHHBIX BJIOJb KaKOW-INOO0 JIMHUY, ¥ IPEACTABICHHBIX OKOJIO HUX YH-
CeN 0TCYeTa, COOTBETCTBYIOIUX PsALY MOCIENOBATENbHBIX 3HAYCHUI H3Me-
psieMol BeTHYMHBL. Iy Ka)XI0T0 M3MEPUTEIBHOTO MPHOOpa yCTaHABINBA-
eTcsl IWana3oH MOKa3aHWH — oOJacTh 3HAYCHUH IIKaJbl, OTpaHHMYCHHAS
Ha4YaJbHBIM U KOHEYHBIM €€ 3HAYCHHEM.

JIro0ble TEIUIOTEXHUUECKHE U3MEPEHHsI OTHOCUTEIBHBI, TIOCKOJILKY BCe-
I1a CyHIECTBYET IOJIOKUTEIbHAS U OTPULATEIbHAS PAa3HOCTh MEXIY YHC-
JICHHBIM 3HAYEHUEM HM3MEPSICMON BEIMYMHBl U €€ UCTUHHBIM 3HAYCHUEM,
Ha3bIBa€Masi IIOTPELIHOCTHIO.

ITorpemHoCcTh — 3T0 OTKIOHEHUE PE3yNbTaTa U3MEPEHHS OT UCTUHHOIO
3HAYEHUSI U3MEPAEMON BEeIMYUHBL. [IOrpeltHOCTH U3MEPEHHS B 3aBUCHMO-
CTH OT MPOUCXOXKIEHHS PA3AEIAIOTCS HA TPH TPYIIBL: CHCTEMAaTHYECKHE,
ClTy4JaiiHble M CyOBEKTHBHBIE.

CucteMaTHuecKkue MOTPEIIHOCTH HUMEIOT MOCTOSHHBINA XapakTep U IO
IIPUYMHAM BO3HHKHOBEHHMS AEIATCSA Ha: HHCTPYMEHTAIBHBIE; OT HENPABUIIb-
HBIX CPEJICTB H3MEPEHUN; BCICACTBUE BHEITHUX BIUSHHM.

I/IHCprMeHTaHLHLIe TMOTPCIIHOCTHU ABJIAIOTCA CJICACTBUEM KOHCTPYKTUB-
HBIX ¥ TEXHOJIOTMYECKUX MOTPEIIHOCTEN, a TAKXKE U3HOCA CPENCTB U3MEpPE-
HUMN.

KoHCTpyKTHBHBIE TOIPEIIHOCTH BBI3BaHBI HECOBEPIIIEHCTBOM KOHCTPYK-
Uy UIn HeraBHHbHOﬁ TEXHOJIOTHECH H3rOTOBJICHHUS CpC€acCTB I/ISMepeHHﬁ.
HekauecTBeHHas cOopka mpubopa BIMAET HAa TEXHOJIOTMYECKYIO IOTpel-
HOCTb. JIUTeNbHas 1 HellpaBWIIbHAS SKCIITyaTalys Mpuoopa NpUBOIAT K HO-
TPEIIHOCTSAM M3HOCA U CTAPEHHUSI.

[MorpemHocTn OT HENMPAaBWILHOM YCTAaHOBKH MOTYT OBITH BBI3BAHBI OT-
KJIOHEHHEM OT HOPMAJIbHOTO pab0uero MOJI0KeHHUSI.

CyObeKTHBHBIE TTOTPEIIHOCTH (TIPOMAXH) — 3TO MOTPEITHOCTH, BHI3BAH-
HBIE OIIMOKaMH JIMIA, TPOM3BOASAIIETO U3MEPEHHs (HETIPABWIBHBIN OTCUET
T10 IIKaje mpudopa).

ITorpemHocTy U3MepeHUil yCTaHABINBAIOTCS IIPU IIOBEPKE — ONpeeIIe-
HUU METPOJIOTHYECKUM OPraHOM IIOIPELIHOCTEN CPECTB U3MEPEHUN U yCTa-
HOBJICHUSA NPUTOAHOCTU UX K INPHUMCHCHUIO. B 3aBucuMoCTH OT OCHOBHOM
TIOTPCIIHOCTU  CPEACTBAM PIBMepeHI/Iﬁ IMpUCBanBaOT COOTBETCTBYIOUINE
KJIACCBHI TOYHOCTH.
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6. CUCTEMBI ADPAIINU N HACBIIIEHUSA BO/bI
KHCJIOPOJOM

6.1. "'a3000MeH

I'a3000MeH 03HaYaeT MPOHUKHOBEHHE Ta30B U3 BO3AYIIHON CPE/bI B BOJI-
HYyI0 cpefly ¥ Hao0opot. IlocTymueHue kuciopoia u3 atMocdepsl B BOLY 3a-
BUCHT OT Ta3000MeHa MEXAY MOBEPXHOCTHIO BOJBI U aTMOC()EPHBIM BO3.TY-
XOM.

[lepexon kucioposna B BOLy MOKHO PacCMaTpUBATh KaK TPEXITaIlHBIN
npolecc: Iepexo] ra3000pa3sHoro KUCIOpoia Ha IPpaHuUIly pa3zena cpej ras-
KUAKOCTb, IIEPEXO Yepe3 TPAHUILy paszena cped M Mepexol KHCIoponaa ¢
MOBEPXHOCTH pa3jiena B XHUIKOCcTh. Ha mepBom 3tane razoodmex (puc. 6.1)
MPOUCXOUT 3a CYET MPOoLeccoB TU(HY3UH M KOHBEKLIHH H OCYIECTBISACTCS
O4YeHb OBICTPO.

—"

/a3
= Kudrocmrs

Puc. 6.1. ITepexo/ KMCIOPO/a U3 ra3000pa3HOr0 COCTOSHHS
B JKHMIKOCTb

|
ruE

Ha Bropom 3tamne nepexoj KHcIopoja yepes

MIOTPAHUYHBINA CIIOM 9acTO OTHOCAT K MPOILIECCaM, IPOUCXOISNIUM B OUEHb

TOHKOH IIeHKe BoAbl. OIHAKO 3TOT mporecc Yucto auddy3nonnsii. ud-

(by3ust KUCIIOpOJa B BOJE MPOUCXOAUT CPaBHUTENBHO MeATIeHHO. JlaMuHap-

HOE TeYeHHe CrI0cOOCTBYET 00pa30BaHMIO IICHKN 3HAYHTEIHLHOM TONIIHHBI,

HO 1 dy3ust yepe3 TOBEPXHOCTHYIO INIEHKY MPOUCXOIUT TAaKXKe MEJICHHO.

Tperuii aTam — 3T0 MEPEHOC KUCIOPOJia B )KUIKOCTh, M MOCKOJIBbKY AU(-

(y3ust KMciIoposa B BOJE MPOMCXOIUT MEIUIEHHO, TO 3TOT IPOIECC OCy-
ILIECTBIISIETCS TJIAaBHBIM 00pa3oM 3a CYET KOHBEKIUH.

Ilepexon kucnoposaa B BOAY 3aBUCHUT OT IUIOIIAAN IOBEPXHOCTH, a TAKXKe

OT TpaaWeHTa KOHICHTPAIUU KHCIOPOAa, KOod(pHUIHMEHTa >KUAKOCTHON
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IUICHKH B TYpOyJIeHTHOCTH. UeM OobIlle IUI0mah MOBEPXHOCTH KHUIKOCTH,
TeM OBICTpee IPOUCXOINT IEPEHOC KHCIOPOa.

Temmneparypa BOJBI, COIEHOCTH, CTETIEHb HACHIIIEHHUS — BCE ITH (PAKTOPEI
BIIMSAIOT HAa TPAAUEHT KOHLEHTPALMH, KOTOPBIN SBIISETCS IBUXKYLIEH CUIION
mporiecca mepeHoca Kucioponaa. ['paareHT KOHIIEHTPAIlMH KUCIOpoaa KOH-
TPOJHUPYET CKOPOCTh Iepexoia Kuciopona B Boxy. KoHIeHTparus Kucio-
pOJia pH HACKHIIICHUH UM BOJIbI 3aBUCHT OT MaPIUATBHOTO JABJICHUS KUCIIO-
polla B OKpYKaIOIIeH cpelie, TEMIICPaTyPhl U COJICHOCTH. Y BEIMYCHUC KOH-
LEHTPAIMY KHUCJIOPO/ia B Ta30BOil (a3e, HampuMep, MyTeM HCIOIb30BaHUSL
YHCTOTO KUCIOPOIa BMECTO BO3/1yXa UM TMOBBIIICHUS aTMOC(EPHOTO JIaBie-
HUS BEJIET K YBEIUUCHUIO IPAIUCHTA KOHIICHTPAIIMY KUCIIOPO/Ia, a TIOBBIIIIC-
HHUE TEMIIEPaTyphl BOIBI WIH COJICHOCTH CHIDKACT TPATUCHT KOHIICHTPALUN
KHCJIOPOAA.

TypOyneHTHOCTh, WM TEpEeMEIINBAHAE BOIBI, YBEITUIUBACT CKOPOCTH
mepexoAa KUCIOopoJAa 10 IBYM NpWYHHAM. Bo-TiepBBIX, TypOyJIeHTHOCTH
YMCHBIIAeT TOJIIUHY MOBEPXHOCTHOU TUICHKHA M TEM CaMbIM YBEIHIHBACT
CKOpPOCThH TIepexojia KHCIOpoaa. Bo-BTOpEIX, mpu TypOyJICHTHOCTH HOBBIC
YJaCcTHUUbI )XKUAKOCTH BBIXOASAT HA HOBerHOCTb nu COHpHKacaIOTCﬂ C aTMOC(be-
poii. D10 BexeT k 3amene auddy3un (MEIUICHHOTO TpoIlecca) KOHBEKIHEH
(OBICTPBIM TIpOLIECCOM), @ TAKKE YBEIMUYCHHUIO IUIOLIAIH KOHTaKTa KUCIIO-
pona ¢ xunkoctero. [lnomnans 3¢h(heKTHBHOrO mepeHoca KHUCaopoaa B BOAY
MOXHO yBeHI/I‘II/ITL, paCHLIHHﬂ BOI[y e} HOBerHOCTH BOJOEMA C IIOMOIIBIO
a’paToOPOB, WIIK MIEPEMEIIIUBAs BOMY, B PE3yJIbTATE YETr0 HIKHHE CJIOU IMOJ-
HUMAFOTCS Ha IOBEPXHOCTE.

KonmeHTpamus kuciopoa B I000ii cructeMe s KyJIbTHBHPOBAHUS THI-
POOHOHTOB 3aBHCHUT OT CKOPOCTH IMOCTYIUICHHUS M MMOTPEOICHUS KHCIOPOa.
OCHOBHOE KOJMYECTBO KUCIOPOJA B BOJIC PACXOIyeTCsl Ha OMOJIOTHYECKUE
HYKIBI BCeX THIPOOHOHTOB, HAXOAAIINXCS B BOJIC.

6.2. 3HavYeHHEe KHCJIOPOAA B KU3HU BOAHBIX OPraHM3MOB

Haubonsinee 3HaueHUE 11 BOJHBIX OPTaHU3MOB UMEIOT KHUCIOPO, yT-
JIEKHCIIBIN Ta3 ¥ cepoBogopoi. Hannune B BoJie pacTBOPEHHOTO KUCIIOPOAa
SIBIISIETCST 00S13aTENBHBIM YCJIOBUEM U1 CYIIECTBOBaHUSA 6OJ'II)HII/IHCTBa opra-
HHU3MOB, HACCIIAOIINX BOOAOCMEI. KI/ICHOpO}IHBIﬁ PEXKUM BOAOTOKOB U BOIO-
€MOB SIBJISIETCS] IPOU3BOIHON MHOXKECTBA (haKTOPOB, U3 KOTOPHIX (POTOCHH-
TETHYECKasl IeSITeIbHOCTh PACTEHHUI M €CTECTBEHHAs a3palnusl BOJbI BEAYT K
YBEJIMYEHHUIO CO/IEPKAHUSI PACTBOPEHHOT0 B BOJIe KUcIopoaa. CBblle AByX
TPEThUX KUCIOPO/a MOCTYNaeT B BOJOTOKH U BOJOEMBI 33 CUET IPOIECCOB
(oTocuHTE3a B CBETIIOE BpeMs CyTOK. DOTOCHHTETHYECKAs NESTENbHOCTD
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00BIYHO COCPENOTOYCHA B BEPXHUX CIIOSX BOJBI, 8 YCHICHHOE IOTpeOIeHHe
KUCJIOPOJa JOHHBIMH OTJIOKCHUSMHE B CTOSYMX BOJOEMax IPUBOIUT K -
LIUTY KUCJIOPOJA U 3aMOPaM.

CozepxaHue KUCIOPOAa B BOJE 3aBUCUT OT COOTHOIICHUS JIBYX IPOTH-
BOIIOJIOXKHO IIPOTEKAOIIMX IPOLECCOB: MEPBOr0 — OOOTAILAOIIETO BOXLY
KHCIIOPOJIOM, BTOPOTO — YMEHBLIAIOIIETO €r0 COAEpKaHNe B BOZE.

OOoramieHue BOJBI MOJICKYJISIPHBIM KHCIIOPOJIOM OCYIIECTBIISIETCS 32
CYET BBIJICJICHHS] €r0 BOJHOM PacTUTEIBHOCTHIO B Iporecce (OTOCUHTE3A, a
TaKKe MPH NOCTYILICHUH U3 atMocdeps!, O0oraieHre KHCIopooM aTMO-
cepbl BEpXHHUX CIIOEB BOJBI IPOUCXOAMT IPH YCIOBHH, YTO B BOJE €ro
MEHBIIIE, YeM IIPU HOPMAJILHOM HACHIIIEHUH (TIPH COOTBETCTBYIOLIEH TeMITe-
patype H JaBieHUH atMocdepHoro Bosayxa). CKOPOCTh pacnpOCTpaHEeHHS
ra3oB B BOJC 3HAYMTEIHEHO MEHBIIAs, YeM B BO3IYyXe, MOITOMY B CTOSYUX
BOJOEMax JTOT NPOILECC WACT KpallHe MeIUIeHHO. [Ipu CHIBHOM TeueHUH,
BETpe, pa3OphI3TMBAaHUH MPOLECC HACHIIICHHS BOABI KHCIOPOIOM 3aMETHO
YCKOpsIeTCH.

MOIIHEIM HCTOYHHKOM 00OTalIeHHs BOIBI MOJICKYJIIPHBIM KHUCIOPOIOM
ABJIACTCA (bOTOCI/IHTe3 BOJHBIX paCTeHHﬁ, WHTCHCUBHOCTH KOTOPOI'O 3aBUCHUT
OT TCMIIEPATYPhbI U OCBCLICHM. dorocuHTE3 MMPOUCXOJUT I''TaBHBIM o6pa30M
B IMOBEPXHOCTHBIX CJIOAX BOABI, XOPOIIO OCBCUICHHBIX U TPOI'PETHIX.

OnHOBpeMEHHO ¢ o0oraleHHeM BOJBI KHUCIOPOJIOM HAYT IPOIECCHI,
yMEHBLIAIOUINE ero coJiepkaHue B Bojoeme. Tak, Mo4Tu Bce OMOXUMHUYeE-
CKHE peaKIiy, IPOTEKAIOI1e B BOJIE, CBS3aHbI C MOTPEOJICHUEM KUCIOPO/Ia.
K HMM OTHOCSITCS GaKTepHaIbHOE OKUCICHHE OPraHHYECKUX BEIIECTB U He-
OpraHNYECKUX COCANHCHHUH, NbIXaHHUE KUBOTHBIX M PACTHUTEILHBIX OpPraHM3-
MOB. PBIOBI He MOT'YT CYLIECTBOBATh 0€3 MOCTYIUICHHUS B OPTaHU3M KHCIIO-
poza, obecreYrBarONIEro TOKOM KPOBH OOMEH BEILIECTB U caMy Ku3Hb. [1o-
JABISIIONIEE YUCIIO BHIOB PHIO HE CIOCOOHO YCBaMBaTh KUCIOPOJI M3 BO3-
JyXa, & MOXXET JBIIIAaTh TOJBKO PAaCTBOPEHHBIM B BoJE KHCIOopoaoM. Koiu-
YECTBO IMOTPEOIISIEMOT0 PhIOaMHU KHCIIOPO/ia 3aBUCHUT KaK OT BHJA PbIOBI, Tak
1 OT e Bo3pacta. ¥ pbI0 OTMeUaeTCs YeTKas BUIOBAs CICIM(DUIHOCTD KaK B
OTHOIIEHHH MUHUMAJILHOTO KOJIMYECTBA KUCIOPO/ia, PACTBOPEHHOTO B BOJIE,
IIpU KOTOPOM MOKET XKUTh pI)I6a, TaK U B OTHOIICHWU MHTCHCHUBHOCTH II0-
TpebiieHns KUCI0po/ia B Ipoliecce Abixanust. [Ipu yBennueHnn TeMieparypsl
BO/JIbI TIOPOTOBOE HAIPSDKEHHE KUCIOPO/ia BO3pacTaer.

Brnusinre KUCIIOPOIHBIX YCIOBHH Ha SMOpHOTeHe3 )KUBOTHBIX CBSI3aHO B
MIEpBYIO OUYepelb C U3MEHEHHEM CKOPOCTH pocTa M pa3BuTHs. Tak, ¢ yBelH-
YEHHEM COJIEP)KaHMs KHCIIOPO/ia B OIIPEAEICHHOM /ISl KaXKA0T0 BH/a iuara-
30HE KOHIIEHTpalWi IPOUCXOJUT ycKopeHHe sMmOpuorenesa. JlanpHelinee
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YBEJINYCHUE COJIeP)KaHUs KUCIOPOaa IPUBOAUT K 3aMEIICHHIO Pa3BUTHS 3a-
poIBIIIeH U yriryOJIeHNI0 00pa3yIOIUXCsl aHOMAaNH. 3BecTHO, 94TO M30bI-
TOYHasi KOHIICHTPAIUs KUCIOPOa MOXKeET OBITh Jaxke jeTanbHoit. [Ipu Heno-
CTaTOYHOM COJIep>KaHUH KHCIIOPOAA B BOJIE CHI)KAETCS YCTOHYMBOCTE PHIO K
HEOJIaronpHUATHEIM (DaKTopaM BHELIHEH Cpelibl, B TOM YHCIIE K TPOMBIIIICH-
HBIM U OBITOBBIM 3arpsisHeHHAM. Huzkoe conepxaHue KHCIopoaa 00yciIoB-
JIMBaeT HEOIAronpUsITHBIC 300THTMEHUYECKUE YCIIOBHS B BOIOEME, B PE3YJIb-
TaTe 4ero CO3Aal0TCs MPEANOCHUIKH K HAKOIUICHUIO OPraHMYECKUX BEIECTB
U Pa3ZMHOXKEHHIO canpo(UTHOH MHUKpPO]IIOPHI, KOTOpas MOXKET OTpHIa-
TEJIFHO BO3/ICHCTBOBATH Ha PBIO.

JnurensHoe npeObIBaHUE B BOJE C HEJOCTATOYHBIM CO/IEPIKAHUEM KHC-
JI0OpoJa IOHMWKAeT aKTHBHOCTB PBIO, PE3KO CHIKAET YCTOHYUBOCTH K BO30Y-
JIATEIISIM OOJIC3HEH.

6.3. Pacuer moTpeGHOCTH B KHCJI0OPOAE B 3aBHCHMOCTH
OT HHTEHCHUBHOCTH KOPMJIEHHSsI, TeMIIePaTypPbl BOAbI, IIIOTHOCTH
NOCAAKH PbIObI M APYIHX (PAKTOPOB /ISl Pa3IUYHbIX THAPOOMOHTOB

Bona noBepXHOCTHBIX UCTOUHHKOB BCEr/la B TOM MM MHOW Mepe HaChl-
IeHa KUCIOPOJOM, COJIEpKaHre KOTOPOTO 3aBUCUT OT TEMIIEpaTyphl (Tabr.
6.1). CymiecTByeT YeTKO BBIPAKCHHAS 3aBUCHMOCTh MEXTy KOHIICHTPALUCH
PacTBOPEHHOTO KUCTIOPO/ia U OETKOBBIM, YKUPOBBIM U YTICBOJIHBIM OOMEHOM
y pb10. Cpenn KyIbTHBHPYEMBIX PBIO JJOCOCEBBIE SIBIISIOTCS HanboJee, a Kap-
MTOBBIC HAaMMEHee OKCUPIIFHBIMU. [loporoBasi KOHIIEHTpAIHs KUCIOpOIa C
BO3pacToM prI0 moHmkaeTcs. CBOOOIHBIC SMOPHUOHBI paTy>KHOH (POpEIH Mo-
THOAIOT P COJepXKaHUU Krciopoa 2,2—2,7 mr/n, ronosuku — 2,0-2,4 mr/m,
nByxieTkd — 1,5-2,0 M1/, Tora Kak COOTBETCTBYIOIIHE BO3PACTHBIE TPYIIITHI
KapIia MOrHOAaroT JIHIIG TIPH IIPHUMEPHO BIBOE OOJIee HIU3KOM COIEPKaHU! KUC-
nopoaa. OceTpoBble PHIOBI 3aHUMAIOT IPOMEXKYTOUHOE ToIokeHHe. [TpuHATO
CYHTaTh, YTO ONTUMAJILHBIA YPOBCHb KHUCJIOPOAA JJISI PHIO COOTBETCTBYET
HOPMAJIbHOMY HACBHIIICHUIO BOJIbI KHCJIOPOIOM MPH ONTHMAIBHOM TeMIiepa-
Type. CienoBareibHO, /IS JOCOCEBBIX PHIO ONTUMAIBHBINA YPOBEHb KHCIIO-
pona i nutanust u pocra (rpu Temmeparype 16—19 °C) cocrasnser 9,410
Mr/71, oceTpoBbix (pu Temneparype 20-26 °C) — 8,3-9,2 mr/i, a KaproBbIX
(mpu Temmepatype 25-30 °C) — 7,1-8,4 mr/n [5].

B npouecce nuieBapenus (epeBapruBaHue, BcachlBaHKE U TpaHchopMma-
Us1) KUCIIOPOJI, PACTBOPEHHBIN B BOJIE, JCHCTBYET KaK IMMUTHPYIOIIHIA (ak-
TOp, PE3KO TOPMO3SIINN POCT U YMEHBINAOMINN 3P PEKTHBHOCTh KOHBEPTH-
POBaHUS MUIIH, KOTJAa €ro KOHIICHTPAIUs CTAHOBUTCS HIDKE KPUTHYECKOTO
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ypoBHs. [Ipu ymeHbImeHHN coaepskanus kuciopoza 10 45-50 % HaceimeHus
Yy MOJIOIM KapIia HOTpeOIeHHe MHIIN CHIKASTCS ITOYTH B 2 pasa, a ee yCBO-
sieMocTh yMeHbIIaercst Ha 40-50 %, 9To IPUBOANT K CHIDKEHHUIO OoJiee deM
B 2 pa3a CKOPOCTH pocTa. Y paxyXHOil (openn CHIKEHHE YPOBHS KHCIIO-
poza 3a mpenessl 7 MI/N BBI3BIBAET TAKIKE COOTBETCTBYIOIIEE CHIDKCHHUE HH-
TEHCHBHOCTH IIUTaHUs1, 0OMEHa M pocTa. Mexay HOpMaJbHBIM HACHIIIEHHEM
BOJIBI KHCJIOPOJIOM M YPOBHEM, IPH KOTOPOM OOMEH 3aMeasIsieTcsi, Haxo-
JIMTCSI 30Ha KMCJIOPOIHOI afanTauu peio. 3a mpeaeaaMy 3Tl 30HbI HHTEH-
CHUBHOCTB IOTPEOJICHUSI KHCIIOpOJa Pe3Ko CHikaeTcs. Kpurnueckue KoH-
LEHTPAMY KUCIOPO/ia B BOAE JJIsl pa3HbIX BUJOB M BO3PACTHBIX TPYIII PHIO
Ppas3JINyHBbL.

Tabnuna 6.1. Coaep:kaHue KMCIOPOAA B MPECHOI BO/Ie IPH HOPMAIBLHOM aTMOC(epHOM
JaBJIEHMH B 3aBUCHMOCTH OT TEMIEPATYPbI BOAbI

Temnepa- | Coneprxkanue pactBoperHoro B | Temmepa- | ConmepikaHue pacTBOPEHHOTO B
Typa BOJIbI, BOJIE KHCJIOPOAA, MI/JI Typa BOIpbI, BOJIC KHCIIOPO/a, MI/JT

°C °C

1 14,24 14 10,39

2 13,85 15 10,18

3 13,49 16 9,97

4 13,14 17 9,76

5 12,81 18 9,56

6 12,48 19 9,37

7 12,18 20 9,19

8 11,89 21 9,02

9 11,62 22 8,85

10 11,35 23 8,68

11 11,10 24 8,52

12 10,86 25 8,37

13 10,62

[pu co3pannu HEOOXOAMMOIT (IO BOBMOXKHOCTH MaKCUMAIIbHOM) TUIOT-
HOCTH MOCAJKH PHIOBI B YCIOBUSX HHIYCTPHAIBHOTO PHIOOBOJICTBA HEOOXO-
JMMO TIPeIyCMaTpUBATh YCIOBHS, IPH KOTOPBIX pbIOa OYyAET JOCTATOYHO
obecriedeHa KUCIOPOJOM, IIOTOMY 4YTO IOTpeOieHHe phIOOH KHcIopoaa
MPSIMO MPOIIOPILHOHAIBHO TEMIIEPAType BOAbI M 0OPaTHO MPONOPLUUOHAIBHO
Macce pBIObL. JTa 3aBICHMOCTD OITUCHIBACTCS CIICAYIOIINM YPaBHEHUEM

Q=a- WK, (25)

rae Q — moTpeGHOCTh B KUCIIOpO/Ie, Mr/(Kr/4);
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a — k03¢ purmenT, yauTHBaONINIA TOTPEeOIeHNE KICIOpoIa PeIOoii Mac-

conlr;

W — macca pwIOHI, KT}

K — ko3 dummenT, yunThIBarONHI MOTPEOICHHE KUCIOPOIa PhIcoit pas-

HOTO pa3Mepa.

ITo Mepe yBemmueHNS MacChl PhIOBI OTHOCHTENIFHOE MOTPEOICHUE KUCTIO-
poza CHIKAETCsl, MO3TOMY KoddduireHT K Bceria MeHbIIE €AHHHUIIBL.

Pe16a motpedisieT KUCIOpo.I HE TOIBKO HEOOXOJUMBIN JUISL JIBIXaHUs, HO
1 1715l OKUCTICHUS] OPraHNYECKHX BEIIECTB, KOTOPbIE HAKAIIMBAIOTCS [P BbI-
palBaHIH PHIO B OCHOBHOM 3a CUET IKCKPEMEHTOB U OTeph kKopma. Kpome
TOTO, IPUCYTCTBHE YTIICKUCIIOTHI 3aTPYAHSET HCIOIB30BaHUE KHCIOpO/a 13-
3a cHxeHus pH.

ITpn co3manny ONTUMANBHBIX YCIOBHH COIEp KaHHS PHIOBI B PHIOOBO-
HBIX EMKOCTSX CJIEAYET YUNTHIBATh KOHIICHTPAIIHIO KUCIOPO/ia B BOJE U HH-
TEHCHUBHOCTb €T0 MOTPEOICHNS, pa3Inudasi TP 3TOM TaKue MTOHATHSA, KaK:

1) KOIMYECTBO PACTBOPEHHOTO KUCIOPOA B BOAE (MI/X), T. €. TO KOJH-
YECTBO, KOTOPOE MOKET OBITh UCIIOIB30BAHO PHIOOH B Ipoliecce KU3HEes-
TEJIbHOCTH;

2) crerupuueckoe moTpedIeHne KUCIopoaa peidoit (Mr/(kr/4), T. €. TO
NoTpedsIeHUe KUCIOPOaa, KOTOPOEe HEOOXO0AMMO ISl pOCTa U Pa3BHUTHSL.

[ToTpebnenne KUCIOpoaa pe3KO BO3pacTaeT y MUTAIOLIEHCS PHIOBI B pe-
3yJIbTaTe YCUICHUS OOMEHA, OKUCICHHS! ChEICHHOTO KOPMa U BBIJEIICHUS
MPOAYKTOB 0OMeHa. B03MOXKHOE KOJIMYECTBO KOpMa (KI/CYT), KOTOPOE MO-
XKeT OBITh MCIIOJIB30BAHO PBIOOIT NPM KOHKPETHOM KOJIHYECTBE KHUCIIOPO/A,
MOYKHO OTIPEJEIIUTH I10 CIIEAYIONEH 3aBUCUMOCTH:

X = (K" —KX) - 1,44 n / 220, (26)

rne KY — maansHoe comepkanne KHCIOpoa B MOCTYNAKOIIEH BOJIE, MI/JT;
KX — koHeuHOE MUHMMANBHOE COMIEPKAHUE KUCIOPOIa B BOJE, KOTOpas
BBITEKAET, 5 MI/1;
N — KOJIMYECTBO BOJIBI, 110JIaBAEMO B JAHHYIO PIOOBOJHYIO EMKOCTb,
JI/MUH;
1,44 — xonmdaecTBO BOJBI B CYTKH IPH HHTEHCHUBHOCTH MoJa4H | J1/MuH, T;
220 — He0OX0aMMOE KOJIMYECTBO KUCIOPOJIA U YCBOCHUS PBIOOH 1 Kr
rpaHyJIMPOBaHHOTO KOpMa.
3aBucumoctH (25) u (26) ABISFOTCS SMIUPHYESCKUMU U (PAKTHUESCKH YUH-
TBHIBAIOT 3aBUCHMOCTh MOTPEOJICHUs KUCIOPOA OT TEMIIEPATypPhl BOJIbI, Pa3-
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MEpBI PHIOBI M KAYECTBA KOPMA, a TAKXKE BIMSTHUE MPOAYKTOB OOMEHa Ha CIIo-
COOHOCTB PBIOBI HCIIOJIB30BATh KUCIOPO B KOHKPETHBIX YCIOBHSIX KOpMIIE-
HUSL.

6.4. Aspanus npynos

BonpmmM cBOeoOpa3sneM OTIMYAECTCS THIAPOXUMUYECKUH PEXHUM PBIOO-
BOJIHBIX TIPYIOB. B pe3ynbTaTe MocTyIuieHns: B BOY JETKOPa3iiararomerocs
OpPraHUYECKOT0 MaTepuaia yBEININBACTCS OKUCIISIEMOCTD, OBBIIIACTCS BO-
JIOpOHBIH Toka3artens (pH), oTMedaeTcs yBenuueHne CyTOYHBIX KoJieOaHuH
conepkanusi kuciopozna. Ilosromy mnpu HHTEHCH(HKAIMH PBHIOOBOACTBA
HEOOX0/MMO CBOEBPEMEHHO NPUHUMATh MEphI M0 00ECIICUeHHIO YCIIOBUI
JUIS HOPMAJBHOW JKU3HEICATENIFHOCTH BOAHBIX OpraHu3MoB. Hamwdwe B
BOJIE PACTBOPEHHOT'O KUCIOPOJIa SIBISIETCS 00S3aTeNIbHBIM YCIOBUEM AJIS CY-
IIECTBOBAHNUS OOJIBIIMHCTBA OPTaHU3MOB, HACEISIONINX BoJoeMbl. [1pu He-
JocTaTke (MeHe 2 MI/J) B BOAE KHCJIOPOJa MHOTHE PHIObI HAYMHAIOT 3a][bl-
xarbed. [Ipn JUIMTENbHOM HU3KOM YPOBHE COAEPKaHUS KHCIOPOAA MOTYT
MIPOM30MTH 3aMOPBI. 3aMOPHBIE SIBIICHHSI HAOJIIOJAOTCS KaK JIETOM, TaK M 3H-
MoH. B sleTHHE MecsAIp (MI0Ib-aBryCT) PHU BBIPAIIUBAHUH PHIO C BRICOKUMHU
IUIOTHOCTSIMH TIOC3JKH U JOTIOJIHUTENLHBIM KOPMJICHHEM BO3pacTaeT Ipo-
LIeCC OKHCIICHHSI OPTaHWYECKUX BEUIECTB C M3BATHEM U3 BOIBI PaCTBOPEH-
HOTO KHCJIOPOZIa U HaKalIMBaHUEM YTJICKHCIOTHI (IMOKCHIA yriepoaa) u
JPYTUX BPEAHBIX Ta30B. DTOT MPOLECC NPOUCXOJUT HanboJIee HHTEHCHBHO B
0€3BETPEHHYIO MOr0/ly MPH BBICOKHX TeMIIepaTypax Bojbl. OHAKO 3aMOPEI
MOTYT OBITh W B 3UMHHUH IEPHOA C HACTYIUICHUEM JIEZOCTaBa M TIIyOOKUM
IPOMEp3aHUEM BOJBI.

ITpn mocraroyHOM KONMYECTBE B BOJE OMOTEHHBIX BEIIECTB JIETOM B BO-
JI0eMax MPOUCXOIUT CUIIbHASI BCIBIIIKA Pa3BUTHS (PUTOILIAHKTOHA, YTO MO-
KET B yTPEHHHE Yachl BEI3BATh YMEHbBIIIEHNE COJIEpKaHus Kucioposa 1o 0,5
MI/J ¥ COOTBETCTBEHHO 3aMOp HEKOTOPBIX PBIO, TPeOOBATEIBHBIX K KUCIIO-
poay.

[TpenBuaeTs npenzaMopHOE ABICHUE MOXKHO IBYMs criocobamu. [1epBrrit
OCYIIECTBIISICTCS 32 CUET €KEeTHEBHOTO KOHTPOJISI Fa30BOT0 COCTABA BOJIBL, a
BTOPOI1 NP TTOMOIIM BU3yalbHOTO HAOJIOJICHNUS 32 MTOBEAECHHEM PHIO B BO-
JoeMax.

HanGonee 6bicTpbIM 1 3QPEKTUBHBIM CPEICTBOM JIMKBHIALMH 3aMopa
ABJISIETCS a’panys BOAbI. VI3BECTHBI TEXHWYECKHH, OMOIOTHIECKHH M pexe
XMMHUUYECKHI CITOCOOBI adpaliiy BOABI.

Aspanusi BoJbl IPOBOIUTCS Pa3HOOOPa3HBIMH adPAllMOHHBIMH YCTAHOB-
KaMH, KOTOPbIE TOCTPOEHBI 110 MPUHIINIY CO3/IaHHs YCIOBHM JJIsi OOJIBIIETo
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KOHTaKTa BOJBI C BO3LyXOM: 3TO PaclblICHHE BOJBI B BO3AYXE, PACIIBUICHHE
BO3/lyXa B BOJIE 3@ CYET KOMIIPECCOPOB MM CTPYHHOH BEHTHIISAIINN.

K mpocTsM aspaTopam, NpUXOAAIINM B JEHCTBHE TOKOM BOJBI, OTHOCST
Pa3OpbI3TUBAIONINE YCTPONHCTBA (BEPTYIIKH, JIECEHKH, KAaCKaJbl, CTOIUKH-
a’paTopsbl, OapabaHbl, T0KAEBAIHHBIC YCTAHOBKH).

Texunueckasi a3panus sBisIeTcs Hanbosee OBICTPBIM M 3PPEKTHBHBIM
CHOCOOOM HACHILIEHUSI BOJIbI KUCIIOPOIOM.

B prI00BOAHBIX TIpyJax, pabOTAIOMIUX 110 UHTEHCHBHOM TEXHOJIOTHH,
13-3a BBICOKOT'O YPOBHSI NEPBUUHOM NPOAYKIIMU HAOIIOAaeTCsI CUIIBHOE KO-
nebaHKe KHCIOpOAHOro pexuma. Jleduuur kuciopojga ycuiauBaercss B
HIOJIe-aBrycTe NMPH MHTEHCUBHOM KOPMJICHUHU PBHIOBI U «LBETCHUU) BOJBI.
[Tpu Taknx yCloBHSX adpalysi OCYyIIECTBISIETCS HOUBIO B NIPyAax ¢ pbIOo-
npoayktuBHOCTEIO 30-50 1/ra, a B mpyAax ¢ peIOONPOIYKTHBHOCTEIO 00-
nee 50 m/ra — B yTpEeHHHE Yachl M HOYBIO.

Buosnoruyeckast aapauus o0ycioBiIeHa pa3BUTHEM NEPBUYHBIX IPOY-
LIEHTOB, TPEXAe Bcero (uroruraHkToHa. HanbonbInas KOHIEHTpaIHs pac-
TBOPEHHOTO KHCIOpPOJa HaONI0JaeTcss JHEM B IPyJdaxX C CHIIBHBIM Pa3BH-
THeM Bojopociieil. Houblo, korga oTocuHTeTHYECKAs ACATETLHOCTD BOJIO-
pocieil mpekpariaercs, IPOUCXOIUT YMEHBIICHNE COACPIKaHU KUCIOPOaa.
CuipHOE pa3BUTHE B IPYAY CHHE-3€JICHBIX BOAOPOCIEH, COMIPOBOKIAIOIIE-
€csl LIBETEHUEM, MOXKET 3a HOUb MTOJHOCTHIO HCTOIUTE 3aI1achl KUCIOPo/a B
BOJie, IO3TOMY B TIpyJax HpeANOoUTUTENIbHEES BhIPAIUBATh OJHOJIETHHE 3€-
JieHsle Boopocid. IIpu HHTEHCUBHOM MX Pa3BUTHUU KOHIIEHTPALNS KHCIIO-
pona pocturaet 300 % HaceimeHus. Perynupysa ux ypoBeHb pa3BUTHS 3a
CYeT MOJAEpKaHHWs ONTHMAJIBHONH KOHIIEHTpAlMd OWOTEHHBIX BEIIECTB
(NPK) u BeIpamuBanus B mpyjaax 0ejgoro ToJCTOI00HKA, MOXHO MOJIEP-
XKHBATh JIOCTATOYHO BBICOKHH YPOBEHB B BOZE PACTBOPEHHOTO KHCIOPO/IaA.

XHMHYECKYI0 a3Pallii0 HCIOIB3YIOT U1 HKCTPEHHOTO IOBBIIICHUS
KOHILICHTPAIMK KUCIOpOa B BoJe. B BoIy BHOCST onpeseneHHbIe XMMUYe-
CKHE peareHThl, KOTOpbIe, B3aUMOJCHCTBYSI C BOJOH, BBIIEISIOT KUCIOPO/I.
TakuMu peareHTaMu SBISIFOTCS TIEPEKUCH (TIEPOKCHI) BOAOPO/IA, NEPEKHUCH
KaJIbIUs, MApPTaHIIOBOKHUCIBIN (IIEpMaHraHaT) Kajluil 1 MapraHIIOBOKHCIIBII
HaTpUii, HaJICEPHOKHUCIIBIA aMMOHMiA U 1ip. IIpu BHeceHuu B Boxy 4,5 Kr me-
PEKUCH KaJbIMS BRIACISETCS 2 KT KHCIOPO/Ia.
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6.5. YerpoiicTBa A5l HACHIIEHHST KHCJI0POIOM
6.5.1. OkcureHaropsi

Hawnbomnee >ppeKTHBHBIM METOZOM HACHIMICHHUSI BOABI KHUCIOPOJIOM SIBIISI-
€TCsI PacIibUICHUE B BOJIE JKMIKOTO KHCJIOpo/a. Yalle Bcero KUAKUN KUCIOpO/
HCIIONB3YETCsI TSl OKCHUI'€HALIMK BOJIbI B PIOOBOHBIX YCTAHOBKAX C 3aMKHY-
TBIM LIMKJIOM BOZOCHA0XeHHs1 M OaccelHOBBIX XO3siicTBax. Bennunna Hackl-
LICHHUS OTIPE/IeISIETCS TABIICHHEM B OKCUI'€HATOPE M TEMIIEPaTypOil BOJIbL.

OxcureHarop npejHa3Ha4eH JJIsl HACBIEHHS BOIbI TEXHUYECKUM KHCJIO-
poaoM. BennunHa HackIEHUsI ONPEACISCTCS ABICHUEM B OKCUT€HATOPE U
TEMIIEPaTypOi BOJBIL.

Oxcurenarop (puc. 6.2) — 370 BepTUKaAIIbHAsI CBApHAsI TePMETUYECKAS EM-
KocTh (6amnon). OH COCTOUT U3 CIEAYIONIUX YacTel: kopmyca 1; marpyOka
JUTSL IOZIBOJIA BOJIBI 2; OMOPBI 3; BEHTWIIS JUIs CiMBa Tpsi3u 4; narpyOka Juis
OTBOJIa HACBILICHHOIH KHUCIOPOAOM BOJBI 5; COJICHOMHOTO KJanaHa Ha I0-
Jaye KucIopoaa 6; BEHTHIS Ha BBOJIE KHCIIOPO/ia B OKCUTEHATOP 7; MaTYnKa
peryiaropa ypoBHsi 8; OJloKa yIpaBiieHHs! PEryJsITOPOM YpoBHsS 9; MaHO-
Metpa 10; BeHTMISA Auist BRIycKa ra3a 11. B HmKkHelH dacTu okcureHatopa
MIPUBAPEHBI (IAHIBI IS MPUCOSAUHCHHS TPYOOIPOBOIOB MOABOA BOIBI 2
1 OTBOJIa BOJIBI 5, a TaK)Ke yCTAHOBKH KpaHa CiuBa rps3u 4. JlaTuuk perysis-
TOpa YpOBHS KpEeNuTCs K arpyOkam ¢ (iaHLlaMH € JIEBOI CTOPOHBI KOpITyca.
Bxozbl B IaTYMK YPOBHS OT MOMAJAHHS MyCOpa 3allHIIeHbl CEeTYATBIMHU
GbuIbTpaMu, KOTOPhIC yCTAHOBICHBI Mexny ¢uianiiamu. B BepxHeil yactu
Kopmyca Ha oTaesbHOM natpybke 10 ycTaHOBIIEH MaHOMETp, a B CpeaHein
YacTH OKCUTE€HATOpa Ha IUIOLIAJKe, IPUBAPEHHON K KOPITYCY, — 3JIEKTPOH-
HBII OJIOK YIPABICHUSI PETYJISTOPOM YPOBHSIL.

PaboTtaer okcurenatop cieayromuM odpazom. B BepxHeil qacTu okcure-
HATOpa CO3/IaeTCs Ta30Basi MOAYIIKA, 00Pa3yroIascs MO/ JeUCTBUEM H30bI-
TOYHOTO JIaBJICHHs] KHMCJIOPOJA, MOCTYNAIOUIEro BHYTPh. YPOBEHb pa3zzerna
BOJIBI M I'a3a PEryJupyeTcs aBToMaruuecku. [lomaaas B BEpXHIOI 4acTh OK-
CUTeHaTOpPa, BOAA PACIBUISETCS B CpeJie ra30BOM MOAYIIKH C BBICOKUM Iap-
[UAJIBHBIM JIABJICHUEM KHCIOPOa, B PE3yIbTATE YEro MPOUCXOIUT €€ HACHI-
LIEHHE JI0 33JJAHHOTO YPOBHSI.
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Noaaua —
BOABI

5
— OTnue
BOAbI 7

Puc. 6.2. Oxcurenarop:
1 — xopmyc; 2 — naTpy0OOK JUIs OABO/A BOJIBL; 3 — Oropa; 4 — BEHTHIIb JUIS CIIMBA TPsi3H; 5 —
naTpyOOK JUIsl OTBOJIA HACKIIICHHOH KHCIOPOIOM BOJIbI; 6 — COICHOM/IHBI KIIalaH Ha I10oJayue
KHCIIOpOAa; 7 — BEHTHJIb HA BBOJE KHUCIIOPOZA B OKCUTCHATOP; 8 — MaTUMK perysTopa ypoBHs;
9 — O10K ynpaBieHuUs! peryastopoM ypoBHs; 10 — MmaHoMerp; 11 — BeHTHIIb IS BBITyCKa ra3a

[NornomeHue ra3000pa3HOro KUCIOPO1a BOIOH BEICT K MOBBINICHHUIO €T0
YPOBHSI B OKCUTEHATOPE 0 CpadaThIBaHUsI 3JICKTPOHHOTO pelie.

[Mocne cpabarpiBaHMs pelie OTKPHIBAETCS COJICHOMIHBIN KJIalaH, U ypo-
BEHB BOJBI IIOHIDKACTCS 10 OTMETKH, Ha KOTOPOH SJIEKTPOHHOE PeJie OTKITIO-
YaeT COJICHOUIHBIH KianaH. OJHOBPEMEHHO C IMPOIECCOM IOTIIOMICHHUS KIC-
JIOpoJIa BOJOU UAET MPOIIECC BEIICICHHUS U3 BOABI a30Ta U JPYTUX Ta30B, Map-
OUaIbHOE JTABJICHUE KOTOPHIX B Ta30BOM IOAYIIKE HWKE, YeM B Boze. Ya-
JICHHE a30Ta C YacThIO0 KHCIOPOJa M JAPYTHX Ta30B OCYIIECTBISETCS depes
BeHTIIH 11.

J71s 5TOTO OTKPBIBAIOT BEHTHIIb, I0OKUIAIOTCS CpabaThIBAaHUS pPelie Ha OT-
KPBITHE COJICHOWAHOTO KJIAMIaHa, TIOCNIE Yero 3aKPBIBAIOT BEHTHIIb. DTy OIle-
parnmIo MPOTyBKH BBRIMOJHIIOT 3—4 pa3a B cyTku. Eciu 3Ty oneparmio mpo-
JTyBKU HE BBITIOJHSATH, TO HAOIOIAETCSl CHUIKEHHE TapIHAIBHOTO JaBISHHS
B ra30BOil MOIyIIIKE OKCUT'€HATOPA, YTO MPUBOANT K CHHKCHHIO KOHIIEHTpa-
U KUCTIOPOJia Ha BBIXOZE OKCUreHatopa. OYHUCTKAa OKCUTEHATOpa OT TPs3U
MIPOU3BOIUTCS Yepe3 BEHTHIIb 4.

Bo3MokHBI 1Ba BapraHTa 1101241 OKCHUT'€HUPOBAHHOW BOJIBI B OaCCEHHBI.
B nepBoM BapuaHTe Bcs BOjia, IOCTYyMAroIas B 0acceiiH, MpoIrycKaeTcs ye-
pe3 okcureHatop. IIpu 3ToM coxepikaHue KHCI0OpoJa B BOJE Ha BBIXOJE U3
OKCHT€HaTOopa J0JKHO ObITh ONTUMAJIBHEIM. Bo BTOpoM BapuaHTe yepes OK-
CHUTEHATOP MPOITyCKaeTcs 9acTh BoAbl. OHa CTAHOBUTCS MPECHIEHHONW KHC-
JIOPOJIOM U €€ CMEIINBAIOT C IPYToil BOJOH B pe3epByape A0 TeX IMop, TMOoKa
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coepKaHHue PACTBOPEHHOI'0 KHCIIOPOia B CMECH He OyIeT ONTHMAaIbHBIM, H
TOJIBKO TOT/a MOJAIOT B OacCeHHEI ¢ PHIOOIA.

Kucnopoznas ycranoBka «IIpoButay (puc. 6.3) COCTOUT U3 TeHepaTopa
kuciopoxaa 2. ['ereparopy xucmopona it paboTel HEOOXOAUM CXKATHIHA atT-
MocdepHBIi BO3oyX IpH AaBleHHH He MeHee 6 atmocgep. B cocras ycta-
HOBKH BXOJIST TaKkKe BO3AYIIHBINH KomIipeccop 1 u pecusep 3, KOTOpBIE CIIy-
KaT ISl HAKOIUICHHS! MPOJYKIMOHHOTO Ta3a, 00OTallleHHOTO KHCIOPOIOM
(mo 95,5 %).

G s

Puc. 6.3. Kucnoponuas ycranoska «IIpoBuray:
1 — BO3yHIHBIH KOMIIpeccop; 2 — TeHepaTop KHCJIOPOa;
3 — pecuBep

6.6. Tumsl a’paTopoB

CyIIecTBYIOT a3paTOpH! YETHIPEX THIIOB: TPaBUTAIIMOHHBIE, TIOBEPXHOCT-
HBI€, PAaCTIBUINTENIFHBIC U TYpOUHHBIE.

AdpaTopsl HCIONIB3YIOT MOJBOJAUMYIO SHEPTHIO AJS yBEIHUYEHHS IUIO-
aJd IOBEPXHOCTHU, YE€PE3 KOTOPYIO MEPEXOAUT KUCIOPOA, U AJIs IepeMe-
IIMBAaHUS KHUIKOCTU. IIpu 3TOM BOZa ¢ HM3KHM COAEp)KaHHEM KHCIIOpoja
BCTYIAeT B KOHTAKT C BO3AYXOM WM I'a3000pa3HbIM KHciopojoM. [Ipu me-
pEMEINBAHNN YBEIMYUBAETCS IUIOIAAb IOBEPXHOCTH, a TaKXe IpaJUueHT
KOHIIEHTPaluu KHCIOPOAA, 10 KOTOPOMY MPOUCXOAUT NMEPEHOC KUCIOPOAA.

I'paBuTanuonHsie a3paTopbl. B rpaBUTaliMOHHBIX a’3paTopax HCHOJb-
3yeTcsl PHEPrHs, BEICBOOOXKIAIOMIAsACs MPU MaJICHUU BOJBI C BBICOTHI, JUIS
YBEJIMUEHUS MOBEPXHOCTH KOHTAKTa BOJBI C BO3JyXOM, YTO IPUBOAUT K IO-
BEIIICHUIO COJIEpXaHNUA B Hel kuciopona. Hambomee pacmpocTpaHeHHBIM
MIPUPOIHBIM a3paTOPOM SIBISIIOTCS TIOPOTH, IIPH IPOXOXKACHUH Yepe3 KOTO-
pBIe BO3HHKAeT MEXaHHYECKOE IMepeMeIINBaHhe OBICTPOTEKYIIeH BOIBI H
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YBEIMYUBACTCS €€ TYpPOYJICHTHOCTD B pe3yJIbTaTe HATATKUBAHMUS HA MPEMST-
ctBusL. [T0CKONbKY Ha 3TUX MPEMATCTBUSIX BO3HUKACT OYCHBb CUIIbHASI TYPOY-
JICHTHOCTh, TO M CKOPOCTb MEPEX0/1a KUCIOPO/ia B BOJY BBICOKA.

B ¢openeBogHBIX X03sHicTBaX I 0OecredeHus] padOTH HHKYOAI[HOH-
HBIX U MaJbKOBBIX [[EXOB HCIOJB3YIOT MPEUMYIECTBEHHO IMO3EMHBIE HC-
TOYHUKH (KITIOYH, POTHIKH, apTE3NaHCKHE CKBAYKUHBI), KOTOPbIE OCIHBI KUC-
JIOPOJIOM, @ WMHOTJA HCIOJB3YIOTCS TOBEPXHOCTHBIC HMCTOYHHKH (PEKH,
03epa) ¢ OOJIBIIUM COJICPIKAHUEM B3BECEH M CE30HHBIMHU U CYTOYHBIMHU KOJIE-
OaHUSAMH TEMIICPATYPhI U KUCIOPOJIA.

IMomava BOIBI B YCIOBUSX MPSIMOTOYHOTO BOJOCHA0KEHUS TIPYIOB OCY-
IIECTBIISICTCS Yepe3 KaHall, KOTOPBI MOXKHO pa3JeUTh Ha CEKIUH. Y POBEHb
BOJIBI B KXK/IOM CEKI[HH PETYIUPYIOT BOAOCIHUBHBIC TOPOTH, YyCTAHOBICHHbIC
HAa BBIXOJIC U3 Kax10i cekuuu. [Ipu majeHnu Bo/Ibl Yepe3 CIUBHOM MOpPOT B
KaXI0W CEKI[MH TIPOUCXOIHUT adpalys BObI.

Jlist adpanuu BoJIbl B KAHAIIE MOJKHO HCIIOJIb30BATH CIICAYIOIIUE YCTPOUd-
CTBa: BOJOCIUB CO CTOIUKOM IJIsi pa30peI3TUBaHUA BOIHI (puc. 6.4), Bomo-
CJIMB C JIOTIACTHBIM KojecoM (puc. 6.5), BOZOCTUB ¢ BpalIaromeiics meTKon
(puc. 6.6), HakimoHHas pudIeHas IUIOCKOCTh 0e3 oTBepctHii (puc. 6.7),
HaKJIOHHas pudQJieHas IUIOCKOCTh ¢ oTBepcTusiMu (puc. 6.8), pemreryarsiii
asparop (puc. 6.9).
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Puc. 6.4. Bomocius co CTOIMKOM
JUTs pa3OpBI3THBAHUS BOIBI

Bodocrult

Puc. 6.6. Bogocnus ¢ Bpamiaronieics Puc. 6.7. HaknonHnas puduieHas miockocTh
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IEeTKOU 0e3 oTBepCTHI

Puc. 6.8. HaknonHas pudieHas I0CKOCTh
C OTBEPCTHSIMU

Puc. 6.9. Pemeryarsiit asparop

[pu ucroab30BaHUHU TOJ3EMHBIX BOJ HJTH BOJIBI M3 apTE3MAHCKHUX CKBa-
KHMH OOBIYHO BO3HHKAET HEOOXOJIMMOCTh OYHIIATH €€ OT OKCHJIOB JKeje3a.
DTO JOCTHracTCs MyTeM MPOMYCKaHHS BOIBI 4epe3 MPYAbI-adpaTopbl WIIH
OaccelHbI-a’paTophl.

AdpaTopbl MOBEPXHOCTHBIE TPCIHA3HAUCHBI JUIs MEPEMCIIUBAHUS U
MPUBEJICHNS B JABIKECHHE MMOBEPXHOCTHOIO CIIOSl BOJbBI, B PE3YJITATE YETO
nepexo]] KUCIOpo/a U3 Bo3ayxa B Boay unreHcudunupyercs. [Ipocreiiimm
MOBEPXHOCTHBIM a3paTopoM siBisieTcst pourtan. Eciiu Boga nogaercs ¢ BbICO-
KOM CKOpPOCTBIO Yepe3 HACAIKY U 3aTeM YAapseTCsl O BOJHYIO MOBEPXHOCTb,
TaKO¥ BHUJ adpalliil HA3BIBACTCS 00XHCOeBAHUEM.

IMoepxuocTHbIe adpatopsl Moaeieit AQUA-Mini u AQUA-Maxi (puc.
6.10) oGorararoT Boay KHUCIOPOAOM M YAAISIOT BPEIHbIE ra3bl (IBYOKUCH
yraeposa). BoiHbl, oOpasyromniecs npu padoTe a3paTopoB, MPEMITCTBYIOT
POCTY MHKPOBOJIOPOCIIEi B BOJIOEME, IPEIOTBPAILAIOT 00pa30BaHue 3aCTO-
HBIX 30H M JeQUIUT KHCIOpoJa B HHUX. biarogapsi mpUMEHEHHIO MMOBEpX-
HOCTHBIX a3paToOpPOB YJIYUIIAIOTCS Ka4eCTBO BOJIBI M AIIU300THYECKOE COCTO-
SIHUE BOJIOEMA U PHIO.

AQUA-Mini AQUA-Maxi

Puc. 6.10. IToBepXHOCTHBIE a3paTOPBHI:
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Aspatopsl pacbUIUTENbHBIE (PACTIBUINTENH) MOAAI0T BO3LYX MU KUCIIO-
POJ B BOIY B BHJE Iy3bIPHKOB, @ 3aTEM KHCIOPOJ IIEPEXOAUT U3 ITy3BIPHKOB
B BoAy Anddy3uei depe3 KUIKOCTHYIO IUIEHKY. [I0CKOIBKY ITy3bIpBKH BO3-
IyXa MOJHUMAIOTCSI B CTOJIOE BOJBI, MEKAY BOJOH M Iy3bIpbKaMH CyIIe-
CTBYET JBIDKCHHUE. DTO BBI3BIBACT IUPKYIISAIMIO BOJBI U YBEITHICHHUE IIOBEPX-
HOCTH, BCTYMAIOIIEH B KOHTaKT C ITy3bIpbKaMM, YTO HHTCHCHU(DHUIUPYET
HACBIIIEHUE BOABI KHCIOPOJIOM.

Cy1ecTByeT HECKOJIBKO TUIOB pacnbsuiuTeneil. Ha puc. 6.11 nokasano
YCTPOMCTBO, B KOTOPOM BO3yX NOCTYNaeT B BOAY Uepe3 pacHbLIuTens. Pac-
MBUIATENb 00pa3yeT MEeJKHE, CPABHUTEILHO OJJMHAKOBBIC ITY3BIPEKU C OOJIb-
I10H MOBEPXHOCTHIO KOHTAKTa, YTO YCHJIMBAET CyMMAapHBIM Nepexo KHcio-
pona.

Bo34,
| sosdyiond

—— —o °°'D_o°' :

Pacrsuiumens
Puc. 6.11. TIpocroit aspaTop ¢ Puc. 6.12. Iuddyzopsr:
pacrmbUIATEIEeM 1 — Bo3mymHbli 1uddy30p s KOMIPECCOPOB Ha

12 B; 2 — Bo3aymrHsIi auddy3op A1 KOMIPECCOPOB
Ha 230 B; 3 — xucnoponnslii muddy3op HeinoHo-
BbIif; 4 — KuCIOpoAHBIN quddy30p

Bo3nymable MeMOpaHHBIE KOMIIPECCOPBI HCIIONB3YIOT JUIS a’panuu
BOJIBI B PHIOOBO/THBIX OacceiiHax, TPAaHCIIOPTHBIX KOHTEHHEPOB, aKBAPHYMOB
u ap. OHM yCTaHABIMBAIOTCS PSIIOM ¢ OaccefHOM MM KOHTeHHepoM. Bo3myx
Yyepe3 IIIaHT MOoCTymaeT K 1udy30py (pacbUTUTENO ), KOTOPHIH MpeacTaB-
JIIeT co0Oi CrenuabHO Tep()OPUPOBAHHBIN JIa3€pOM PE3MHOBBINA IIUIAHT,
Haxojsmemycs B Boze. Juddysop, pacmonoxeHHbIil Ha THE OacceitHa wim
KOHTei#Hepa, obecriedynBaeT paBHOMEPHOE pacibUIeHHE KHCIOpOoJa B BHIE
My3BIPHKOB TI0 BCEH TOJIIIE BOBI (pHrc. 6.12).
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Anspatops! TypOuHHEIE (prc. 6.13) UCTIONB3YIOTCA I adpanui BOIBI B
PpBIOOBOIHBIX NpyAax. HacklmeHne Bogbl KHCIOPOIOM C IIOMOLIBIO TypOHH-
HOTO a9paTopa 3aBUCHT OT YaCTOTHI €r0 BpaleHHs, CBOMCTB )KUAKOCTH H Jie-
¢urmrTa Kucnopoaa B Heil. [Ipy yBeIM4eHHN YacTOTHI BpAllIeHHs BUHTA BO3-
pacTaeT CKOPOCTh HACKHIIIEHHS BOIBI KHCIOPOIOM.

Puc. 6.13. Typ6oaspatop H-19-UAK

Ansparop «Burat» H17-UDE mpencrapiset coO0# OB, 3aKpeIICHHBIT
Ha y4JacTKe BOJI0OEMa C TIOMOILIO SKOPHOTO YCTPOKWCTBA TPeOHOM BUHT C HO-
TOKOOOpa3oBaTeeM M JIEKTPOABUIaTeNIeM, YCTAHOBJICHHBIM Ha MOHTOHAX.
Bpauienuem BuHTa BO3/yX mojaercs B Boay. OOpa3yemas BO3IyIIHasi CMECh
pacrpocTtpassieTcsi IoToOKooOpa3zoBaTeseM B BHIOPAHHOM HAaIpaBICHUU BO-
noema (puc. 6.14).

Puc. 6.14. Aspatop «Bunat» H17-IDE
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JeiicTBHE MOBEPXHOCTHOTO a’paTopa OCHOBAaHO Ha d(p(eKTax, IPOUCXO-
ISAIIAX TPU B3aUMOACHCTBHU COOCHBIX 3aKPYYEHHBIX IIOTOKOB BOIBI, Bpalla-
IOIIUXCS B TPOTUBOIIOJIOKHBIX HalpaBieHUsX. OOpa3oBaHHe 30HBI pa3pexe-
HUS B LEHTPAJBHON YaCTH KaXXIOTr0 MOTOKa 00ECIeunBaeT MOCTYIUICHUE B
Hee BOo3Ayxa u3 arMocdepbl. Adpatopsl ganHoro tumna umerot KITJ mo 60 %.

TypOoaxkexTopHBIi a’paTop (puc. 6.15) ocHameH 3meKTpoABHraTeIeM
HAJIBOJTHOTO WCTIOJTHEHUS], @ TAK)KE€ MOTOPOM C KPbIIbYAaTKOM. 3a CYET BBICO-
KOCKOPOCTHOT'0 IOTOKA BO3HUKAET HU3KOE JAaBICHHUE (BaKyyM), KOTOpOE 03~
BOJISIET BCACBIBATh M 3aMELIMBATh BO3JyX B CTPYIO BOJIBI UepPE3 CIIEIHAIBLHOE
OTBEPCTHE II0J]1 3JEKTpoABUTaTeNeM. HenpeprlBHO cO3/1aBaeMblii MEIKOITy-
3bIpYATHIA BUXPH JOJITO BPAIASTCsl B CTPYE BOJIBI, HACHIILAsl BOAY KHCIOPO-
JIOM.

Puc. 6.15. Typ60o3»KeKTOpHBIi a3paTop

O0pa3oBaHHasi BOJHO-ITY3bIPbKOBAs CTPYs HANPABISIETCS MOJ HYKHBIM
YIJIOM MOJ MOBEPXHOCTH BOABI U MPECHATCTBYCT O6pa3OBaHI/IIO 3aCTONHBIX
30H. YTOJI HaKJIOHa TIOTOKa perynupyetcs ot 20 1o 45 °. HacellienHas Kuc-
JIOPOJIOM BOJIa paclpeesiieTcs 0 BCEMY BOJIOEMY, YTO CO3/1aeT baaronpu-
SITHBIC YCJIOBUS JUTSI PHIO U IPYTHX BOIHBIX OPTaHU3MOB.

6.7. Paboune mapaMeTphbl a3paTOPOB M A3PANMOHHBIX YCTAHOBOK
Jnst TpaBUTAIIMOHHBIX YCTPOMCTB, OCYIIECTBISIONINX adpalrio BOJIBI B

KaHanax, CyleCTBYIOT YPaBHEHHsI, KOTOPBIE NMO3BOJISIOT OMPENEIUTh HX KO-
3¢ UIMEHT MOJIE3HOTO ACHCTBUS U MEXaHNUECKYIO 3 (EKTUBHOCTB:
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Co-Ca)
E_100~[CS_CJ ; (27)
ME= (Co—C:)-Q(36-10°) e (28)

Q-v-h
rne E — koaddunment nonesnoro aeiicteus aspauu, %;

C, — KOHIIEHTpaIMs KKCIOpoJia 10 aspaTopa, Mr/J;

Cs — KOHLIEHTpALUs KUCIIOPOAA TIOCIIe a3paropa, Mr/I;

Cb — HachIIIAlOIIAst KOHLICHTPALKSI KHCIOpOo/a IIPH JAHHOW TeMIleparype,

MT/,

ME — mexanndeckas 3ppeKTHBHOCTD, KT O2/(kBT9);

Q — pacxon BozHL, JI/c;

Y — YAEJIbHBII BeC BOABDI, H/m?;

h — BeIcOTa MaeHMs BOIBI, M ;

€ — 3¢ deKTUBHOCT pabOTHI HACOCA B JECATHIHBIX JOJIAX.

[TpenMymiecTBOM TPaBUTALMOHHBIX a3paTOPOB SBISIETCS TO, YTO B Kaye-
CTBE SHEPIMM HCMOJB3yeTCs cuia TskecTH. OAHAKO 3TO CHpaBeIMBO
TOJIBKO B T€X CIIydasix, KOI/la HCTOYHUK BOJBI PACIOJIOKEH BBIIIE BOAOEMA.
Ecnu ucTouHNK BoJOCHA0XEHUS PACIIONOKEeH HUXKE BOJOEMA, TO BOLY IPH-
XOIUTCS MOJHUMATH Ha ONPEAETICHHYIO BBICOTY HAcOCaMM M TOJBKO ITOTOM
HCTIONB30BaTh IPABUTAIIMOHHEIN asparop. [Ipu nepemnane BeicoT MeHee 10 M
BO BpeMsi pabOThI IPABUTALIMOHHOTO a3paTopa MpechIIeHne BOAbI KUCIOPO-
JIOM HaO0JI0/1aeTCsl OYeHb PEJKO, HO €CIIH 3TO CIIyYaeTcsi, TO OOMEH ¢ aTMO-
cepoii OBICTPO PUBOIUT ITO MPECHIIEHNE K HYJIIO.

CKOpOCTb HACHIIEHUS KUCIOPOAOM BOIBI TOBEPXHOCTHBIMH a3paTOpaMH
3aBUCHT OT MHOTHX (paKTOPOB: IIyOHHBI IIOTPY>KEHHUS, YACTOTHI BPAaLIEHHUS
JMaMeTpa poTopa, TpaJleHTa KOHIIEHTPAIU KUCIOpOoa U SHEPTUH, IPUXO-
Jsmeiicst Ha equHUALYY IUToniaanu. CKOpOCTh HACHIIEHUS BOABI KUCIOPOIOM,
KOJIMYECTBO 3aTPAYeHHON MOITHOCTH Ha €QMHUILY IUIONMAAN U rabapuUTHBIE
pa3Mepbl 0OBIYHO YKa3BIBAIOT B MACIIOPTE a’paTopa. Y BeIHUYCHHE ITyOUHBI
MOTPY>KEHUS], YaCTOTHI BPAIIEHUS U THaMeTpa pPOTOpa MOBEPXHOCTHBIX a3pa-
TOPOB MPHUBOAUT K YBEIHMUYCHHIO CKOPOCTH HACHIIICHHsST KUCIopomom [12].
ITpu m3ydeHnn paboThl JOMACTHBIX a3PAaTOPOB OBUIO YCTAHOBJIEHO, YTO KO-
3¢ QUIMEHT Tepexoa KUCIopoaa NPaKTHIECKH JIMHEHHO 3aBUCHUT OT TJIy-
OMHBI NOTPYXKeHHs poTopa, Kotopas cocrasisuia 0,1-0,5 ero nuamerpa, a
TaKXke 0TMEYaJIoCh, YTO MPH yBEIUUEHUH AuameTpa jgonactei ¢ 0,3 1o 0,6 M
3¢ PEKTUBHOCTH HACKIIIEHNUS BOJIBI KHCJIIOPOJIOM OBICTPO Bo3pacTaeT. I'paau-
€HT KOHIIEHTPalK KUCIOPOAA TaKXKEe BIHUAET Ha CKOPOCTh HACBILIEHUS KUC-
JIOPOJIOM M, KaK NPaBHJIO, IIOBEPXHOCTHBIE adpaTopbl 0OECIeunBaroT Mo-
cTyruieHue B Boay ot 1,9 1o 2,3 xr Oz/(kBt-9)
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CKOpOCTB HACHIIIIEHHUS KUCIOPOIOM C TOMOIIBIO PACIIBUINTEIFHBIX adpa-
TOPOB 3aBUCHUT OT PA3HOCTH KOHIICHTPAITIH KHUCIIOPO/Ia B Iy3bIPhKaX U OKPY-
JKAroIIeH cpeje, HACHIIECHHUS BOIBI BOKPYT ITy3BIPHKOB, BPEMEHH HAXOXKIe-
HUS UX B BOJIE, pa3MEPOB My3bIPHKOB (TIOCKOJBKY ATO OIIPEIeIsieT IIOIa b
KOHTaKTa), CKOPOCTH MOJaud rasa. ['pajgneHT KOHIEHTpAIMH KUCIIOpoIa
MEXITy ITy3bIphKaMH F OKPYXKAroIeil Cpeaoii 3aBUCHUT OT KOHIIEHTPAIUH KHC-
JIOpo/ia B MY3bIpbKE, HACKHIIIEHUS BOABI U CKOPOCTU OOHOBIIEHUS >KUIKOCT-
HOM mnenku. KoHIeHTpalust KUCaopo/ia B My3bIpbKe 3aBUCHUT OT rasa, KOTo-
pbIM OH HanojHeH. Eciu 5T0 BO3AyX, TO KOHLEHTPALUS KUCIOPOAa B HEM
coctaBisieT Bcero 21 %, HO U YBEMYEHUS TPAJAMEHTA KOHIUEHTpPALUU U
CKOPOCTHU HACBIILIEHUS BOJBI KUCIOPOAOM B PACTIBUIUTENSIX MOXKHO HCIIOJb-
30BaTh YHACTHIH KHCIOPOA. [laMeTp Iy3BIPHKOB OKa3bIBACT 3HAUUTEIHHOE
BIIMSTHHC HA a3PAIlMOHHBIC XapaKTePUCTHKH PACTIBUIATEINCH: YeM MEHBIIIE ITy-
3BIPBKH, TEM OOJIBIIIE ITOMIAb HA EANHUITY IT0IaBAeMOT0 T'a3a M TeM OOJIbIe
ra3a IpOHHKaeT B BoAay. [Ipu HackIIeHNH BOABI KaK BO3IyXOM, TaK U YHCTHIM
KHCJIOPOIoM Oblia ycTanoBneHa [17] muneiinas 3aBUCMMOCTh MEXIY TyOu-
HOW TOTPY>KEHHS 1 MaKCHMaIbHOH abcopOImelt Kucioposa.

S=-0,09+0,58A, (29)
riae S — riyOuHa NOrpyKEeHUsl PACHBUIUTEINS, M;

A — abcopbuus kuciopona, %.

Jlyist mydiieid aspanyu Ha IIOBEPXHOCTH BOIOEMa BHHT TYPOHMHHOTO a’pa-
TOpa CO3JaeT CKOPOCTHON MOTOK. HackllieHre Boabl KMCIOPOJIOM C TIOMO-
I[bI0 TYpOMHHOTO a’paropa 3aBHCUT OT YaCTOTHI €r0 BPAIICHUS, CBOWCTB
KHUJIKOCTH U Ae(PUIINTA KUCIOpo1a B Hel. [Ipy yBeTHUeHNH 9acTOTHI Bpariie-
HUS BO3PACTaeT CKOPOCTH HACKHIIIECHHS BOABI KACIOPOIOM, TOATOMY 3 dek-
TUBHOCTB HACHIIIEHHUS BOJBI KHUCIOPOJOM (KOJHMYECTBO KUCIOPOJA, ITOCTY-
TIAIOIIETO B XKHUIKOCTh, Ha | KBT4 3aTpadeHHON SHEPTHH) IPSMO 3aBUCHT OT
moTpeOIIIEMOi MOIITHOCTH BUHTA.

6.8. MeTonuka onpeneeHusi THIIA a’paTopa

Br160p aspaTopa 3aBUCHUT OT €r0 TEXHUYECKOM XapaKTePUCTUKHU, CTOMMO-
CTH ¥ JPYrux (haKTOpOB.

IToBepXHOCTHEIE a3paTOPhl 00JIAJAIOT MaKCUMaIbHOU 3 (HEKTUBHOCTHIO
HACBIIIEHUS KUCIOPOAOM U HAaXOMAAT IIMPOKOE MPUMEHEHHE, TOCKONBKY HX
CTOMMOCTbB U 3aTpaThl HA SKCIUTyaTallMi0 HAMMEHbIIHE.

PacnpuinTenbHBIE YCTPOWCTBA MOKHO HCIIONIB30BaTh U KakK 3PIUAPTHI, H
KaK a’3paTopbl, YTO JIeJIAeT UX NMPUOOPETCHHUE YKOHOMHUYECKH Ieecoodpas-
HBIM.

111



I'paBuTanoHHbIE a’paTopbl HamOOJEEe BBHITOJHBI C JKOHOMHYECKOH
TOYKH 3pPEHHS ITPU HAITMYHH JOCTATOYHOTO MIEPETaaa yPOBHS, TOCKOIBKY 3TO
MIO3BOJISIET X MCIOIB30BaTh 0€3 HaCOCOB.

TypOuHHBIE a3paTOPBl OTIMYAIOTCS BBICOKOM HaJEKHOCTBIO, JJONTOBEY-
HOCTBIO, 3((EKTUBHOCTHIO U MPOCTOH KOHCTPYKIKEH. A3paTopbl JTaHHOTO
TUTIA IMEIOT KO3 GHUIHEHT MoJIe3HOro AeHcTBHs 10 60 %.

MertouKa onpeieneHus Yuciia U TUIA adpaTopoB CBOJUTCS K CIIEIYIO-
ieMy:

1. OnpenenuTh NOTPEOHOCTH B KMCIIOPO/JIE, BKIIIOYAsi XUMUYECKOe 1 OHOo-
JIOTHYecKoe NoTpebiieHne KuciIopoaa. buonornueckoe norpediaeHue Kucio-
poJa CKIaAbIBacTCs U3 MOTPeOIICHHST KUCIOPOia KYJIbTHBHUPYEMBIMU Opra-
HU3MaMH ¥ PacTEHHSIMH, a TaKkke OAKTEpHAIBHOTO OKHCIICHUS OpTaHHYe-
CKHUX BELIECTB X HEOPTAHUIECKUX COCTUHECHHH;

2. CpaBHHTH 3((HEKTUBHOCTD a3palliil Pa3INYHBIX THIIOB a3paTOpOB C
MOTPEOHOCTHIO B KUCIIOPOJIE;

3. BeiOpats noaxoasmuil TUII adspaTopa U3 pacdeTa MOTPEOHOCTH B KUC-
JIOPOJIE U €TO CTOMMOCTH;

4. OnpenenuTs YUCIO a3paTopoB.

7. CACTEMBI U YCTPOMCTBA KOPMOIIPUTOTOBJIEHU S
1 KOPMOPA3JAYHN

7.1. Tunbl KOPMOPA3IATYHKOB, HX YCTPOHCTBO
U NPUHLUN JedCcTBUS

B ocHOBe cOBpEMEHHOTO TOBAPHOTO PHIOOBOICTBA JIEXKUT PALlMOHAIBHOE
KOpMJIeHHE PBIObI. PoJb KOpMIICHHUSI HEYKIIOHHO BO3PAcTaeT IO Mepe MOBBIIIIe-
HUS YPOBHS MHTEHCH(UKaIMK PHIOOBOJHBIX TPOLECCOB. 3a CYET KOPMOB U
KOpPMJICHHSI C COOJIFOJICHUEM HOPM KOopMIIeHHs osry4atoT oT 70 % npoaykimn
B IPYXOBBIX X03g#cTBax ¥ 0 100 % mpoayKnuy B MHAYCTPHUAIBHBIX XO35H-
ctBax. CyIlecTByeT 1Ba METOJa KOPMIIEHHS PbIO: pyYHOE U aBTOMAaTHIECKOE.

ABTOMaTHYECKOE KOPMJICHHE OCYIIECTBIIAIOT JUIS HCKIIOYECHUS PHCKa
IepeKapMINBaHMA PHIOBI U Iepepacxojia KopMa, a Taxke I KOPMIICHHS B
Hepaboune yacel. CpezcTBa MEXaHM3AIMU JUIS pa3fgadd KOPMOB IOJpaszie-
JISIFOT Ha TIEPE/IBIDKHBIE U CTallMOHAPHBIE.

IlepenBuikHbIe cpeacTBAa MeXaHM3AMMM NIPUMEHSIOT B NPYAOBBIX PHI-
OOBOZHBIX XO3MHCTBAX Ha OOJBIIMX BOJHBIX IUIOMAAAX. [lepenBirkHBIE
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CpeACTBa MEXaHM3AINH MIPEACTaBICHBl CAMOXOIHBIMH IUIABYIHMH U CaMO-
XOIHBIMH MEPEIBUTAIOIUMHICS 10 JaMOe U BBIOPACHIBAIOLINMH TTOPLHSIMHI
KOpM.

[TnaBy4dne KOpMOpPA3IaTIMKU BBITYyCKAIOTCA TPY30MOJbEMHOCTRIO OT 1
10 4 1. JI7s pa3gaun KOPMOB Ha Mpyaax: IUIomaapio 1o 35 ra Hanbomee 3¢-
(exTUBHBIM siBIsieTCsl KopMmopaszgatauk KP3-1; mmomansio mo 70 ra — kop-
mopaznaruuku CKP-1,5, KPb-2 (puc. 7.1, 7.2) u UKII-1,6; nns nnormanei
6onee 70 ra mpumensitoT kopmopazaarunku CKP-3, UKII-3,0A KP-4M u np.
Kopmopaznatuuku CKP-1,5, CKP-3,0A, UKII-1,6 u UKII-3,0A npeanazHa-
YeHBl JUIS pa3/iaud ChIIyYUX W IPaHyJIHPOBAHHBIX KOPMOB MO KOPMOBBIM
«IOPO’KKaM» U OTIIMYAIOTCS IPYT OT Ipyra rpy30MobeMHOCTBIO U ITPOU3BO-
aurensHocThIo (Poccust, CTaBpOIOIECKHIA ONBITHO-MEXaHHYECKUH 3aBON).

Jlydmmmu XxapakTepHCTHKaMH POU3BOAUTEIFHOCTH U IPY30IOABEMHO-
cti oTiamyaercs kopmopaszaatauk KP-4M (VikpawnHa, «TexpsiOBoa») ¢ eMKO-
cThio OyHKepa 5,7 M3, ckopocThIo X01a 7,2 KM/4 U TPY30M0JbeMHOCTBIO 4 T.
[epenBmxenne KopMopaszgaTinka OOECHEUMBACTCS BUTATENIEM MOIIHO-
CTBIO 24 1. ¢., a pa3favya KopMa IMPOUCXOANT 3a CUET IPABUTALIMOHHON CHIIBI
10 00enM CTOPOHaM KOpMOpa3IaTyrKa Npu 00CTy)KMBaHHH IPY/IOB TUIOIIA-
apto 6onee 100 ra.

K camoxogHbIM KOpMOpa3gaTyvKaM, BHIJAIOLIMM KOMOHMKOpM c Gepera
(mam6s1), otHocsaTest [1J1-0,6 u KH-800 u np.

Kopmopaznaruuk I1J1-0,6 (prc. 7.3) HCIONB3YIOT AJIsI pa3iadd TpaHyIn-
POBaHHOTO KOpMa B NPYAbI ¢ 1aMObl HEMPEPHIBHO MO KOPMOBBIM «JIOPOK-
Kam» WK C OCTAaHOBKOW 10 KOpMOBBIM MecTaM. Ero rpyzonoasemuocts 600
KT, JallbHOCTh BBIOpOCca KopMa 10 12 M mpu pa3zdpoce He Oonee 1 M B qua-
Metpe. Bribpoc kopMa ocymiecTBisieTcs 3a CHeT BO3AYIITHOTO MOTOKA, CO3/a-
BaeMOTO BEHTHIISITOPOM.

113



Puc. 7.1. Kopmopaznarank CKP-1,5

H 2 3 4 56 7 8 g

Puc. 7.3. Kopmopaznaruux I1/1-0,6:
1 — cMeHHas Hacazka; 2 — KOPMOBBEIOPACHIBAIONINIT TPYOOIPOBOL;
3, 5 — Tanper; 4 — pacTspKKa; 6 — MPUBOL; 7 —CaMOXOHOE IIACCH
I171-0,6; 8 — Oynkep; 9 — BeHTHIIATOD
TpancmopTHOE cpencTBo it pasdOpackBanus KopMoB (['epManwms) ¢ au-
3CJIbHBIM ITPUBOAOM HMMECT 6yHKep, HOI[GHGHHBIﬁ Ha CCKIUHU IJId 3aI10JTHCHUA
pas3jindyHbIMU COPTaMH KOpMaA. Pa36paCI)IBaHI/IC KOpMa OCYHICCTBJIACTCA I10-
CpPEJICTBOM BO3/IyXOJlyBKH C 00€MX CTOPOH Ha pacCTOSTHUH 110 15 M (puc. 7.4).
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Puc. 7.4. TpancnopTHOE CpeacTBO 11 pa3bpacsiBanus kKopmoB (I'epmanust)

Ha npynax ¢ He60IpII01 BOAHOM IIJIOMIABIO0 C IPOE3KEH JacThIO Ha TaM-
0ax HMCIONB3YIOT KOPMOPA3JaTYNKH C MEHBIIEH €MKOCThIO M IIPOM3BOMAU-
TEJIFHOCTBIO, B KOTOPBIX KOPM M3 OyHKepa C IOMOIIbIO THEBMOTPAHCIIOPT-
HOH YCTAHOBKH 4yepe3 TpyOOonpoBo oJaeTcs B IPYyA.

[Tpu BeIpanmBanuK peIObI B OacceifHaX M cajKax UCIOJBb3YIOT CTALMO-
HapHbIe KopMopa3gaTuyuky. CTallmoHapHbIe KOPMOPAa3JaTYNKH MoIpa3ie-
JIIOTCS HA aBTOMAaTU4YECKHUEe M CAaMOKOPMYILKH.

[Tpu ucnoap30BaHUU CaMOKOPMYIIIEK (aBTOKOPMYIIIEK) pPbl0a MOXKET I0-
TpeOISATh KOPM B JII0OOE BpeMs CyTOK B COOTBETCTBHU C €€ (hH3HOJIOTHYe-
CKOi1 moTpeOHOCTRIO. Tako# BHA KOPMOPA3JATINKOB UCIIONB3YyeTCS KakK Ha
IpyJax, Tak ¥ Ha CaJKOBBIX JTHHUIX.

[TpumeHeHne BEICOKOKa4eCTBEHHBIX KOPMOB B PHIOOBOTHBIX XO3SHCTBAX
TpeOyeT MOCTOSHHOTO COBEPIICHCTBOBAHMS TEXHOJIOTHH BHECEHHUS! KOpMA.
O hexTHBHBIN POCT PHIOBI CTAHOBUTCSI BO3MOXKHBIM IIPY ONITUMAIBHOM pac-
X0/1e KOpMa C TOYHOH JI03MPOBKON M KPaTHOCTBIO KopMileHus . [Ipu pyaHOM
KOPMJICHHH 3TOTO TPYIHO I0OUTHCS. ABTOMaTH3aLUsI KOPMJICHUSI TI03BOJISIET
PEInTh 3Ty 3a7a4y ¥ ’KOHOMHT BPeMs IPHU BBITOJTHEHUH TEXHOJIOTHIECKHUX
onepanui.

ABTOMaTHYECKHE KOPMOPA3JaTYUKH BBIAIOT KOPM IO 3aJaHHOM Mpo-
rpamme (d4epes onpeeIeHHbIe IPOMEXYTKH BPEMEHH BBIIAETCS ONpeeIIeH-
HOE KOJIMYECTBO KopMa) B OacceifHax, caakax u cuiocax. Kopmopasmatunku
MOTYT OBITH BUOPAIIIOHHBIE, MEXaHUIECKNUE, IIEKTPHIECKHUE.

ABTOMaTHYECKHE KOPMYIIKH «Sweeney» (puc. 7.5) nMerT BUOpaHOH-
HBII aBTOMAT (12 B) At y4acTKOB NMPUKapMIIMBAHMS U COJIEPIKAHUS Mallb-
KOB. braromapst BcTpo€HHOI OABECKE JIETKO MOHTUPYETCS U MOAXOAUT IS
pas3ziauu BCceX MENKHX BHJIOB KOPMOB (KOPM TOHKOH (ppakiyy, rpaHyIupo-
BaHHBIA M M3MENbYEHHbIH KOpM 10 5 MM). CrcTeMa yrpaBieHus peiHa3Ha-
YeHa AJIs1 ynpaBieHus 13 aBToMaTHIeCKUMH KOPMYIIKaMU € BbIJadel KopMa
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10 24 pa3 B I€Hb.

Puc. 7.5. ABTromMaTH4ecKre KOPMYILIKH TSl TMIUHOK «SWEENey»

ARVO-TEC po6ot-kopmopazaatuuk AT-2001 (puc. 7.6) paspaboran
JUTSL BBIIA4M KOPMOB B OaccelHBI. YTIpaBlIeHNE OCYIIECTBIACTCS Yepe3 KOM-
IIBIOTEP MM MECTHYIO CUCTEMY KOHTPOJIS JaHHBIX. CKOPOCTh BBIAAYH KOpMa
cocTaBisieT 18 M/MHH B 3aBUCHMOCTH OT TEMIIEpATyphl U COJCPIKaHMS pac-
TBOPEHHOT'O B BoJie Kuciiopoaa. Kopmopasnarauk uMeeT aBa OyHKepa eMKO-
cThi0 1O 50 71 KaXAbI U ONTHYECKOE YCTPOICTBO U MpeaylnpeskAeHUs
CTOJIKHOBEHU. MakcuMalibHas JUTMHA pelibca Xo1a kopMmopaszaatunka — 400
M. 3arpy3ka kopMma B OyHKepa MPOUCXOIUT aBTOMaTHIECKH.

Puc. 7.6. Pobor-kopmopasmarank AT-2001
JI1s caKoOBBIX XO3SIMCTB HAMOOJIee MPUEMIIEMBIMH SIBIISIIOTCS pa30opackl-

BaTeNIN KOPMOB.

Kpyruneiii pa3dpaceiBaTens, KOTOPEIH UMEET TaKKe BCTPOSHHBIN BHOpa-
Top «Maxi» 1 Kpyriblii pa30pachIBalOIIHI MEXaHU3M C JalbHOCTBIO pa3bpa-
chIBaHUSA 10 6 M, TIOKa3aH Ha puc. 7.7.
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Jwana3zoHHbIA pa3dpaceBaTens (puc. 7.8) COCTOUT U3 BCTPOSHHOTO BHO-
paropa «Maxi» u pa30packBaOIIEro MeXaHH3Ma, KOTOPBIA pa30pachiBacT
kopMm nof yraom 30° Ha paccrostHuH 110 10 M.

Puc. 7.7. Kpyrusiii pa3dpacsiBareib Puc. 7.8. luana3onublii pa3dpacrBaTelb

Pas6paceiBatoriiee yctpoiictBo «STARTSy (puc. 7.9) npuBoaurcs B neii-
CTBHE OT BEICOKOCKOpOCTHOM TypOouHEI 24B/OC, K0oTOpas obecrednBaeT paB-
HOMEPHOE pacmpe/enenue kopma (pazmep gactuil -5 Mm) ¢ 6oabmmM qua-
na3oHoM pasz0packiBanus (npubnusutensHo 15-20 M) U BeIOpackiBaeT rpa-
HyJbl TouTH Oe3 ucTtupaHus. MexaHU3M pa30pachlBaHMsI PEryJIUpPYETCs
IUTaBHO. BepTHKalbHOE pacoyio’KeHHe IMO3BOJSET OCYIIECTBISATH TOYHOE
LieJICHANpaBIeHHOE KOPMJICHHUE B JUIMHHBIX U Y3KUX Npyaax (IPOTOYHBIX Ka-
HaJlax), TOPU30HTAILHOE PACTIONIOKEHHUE JIENIacT BO3MOKHBIM PaBHOMEPHOE
MIOBEPXHOCTHOE KOpMJICHHE. PeTynnpoBKa OCyIIECTBISETCS YEpE3 CHCTEMY
YIpaBJIeHUS] ¢ BO3MOXXHOCTBIO MOJYJILHOTO HapaliuBaHus. Marepuai: Bbl-
COKOKaueCTBCHHBIN MOJIMATHIICH HIIM BBICOKOTIPOYHBIN aTFOMUHHH.

Puc. 7.9. PasbpacsiBaroree ycrpoiictBo «STARTS»

JUis KOpMITeHHSI TMYMHOK M MOJIOJIM OCETPOBBIX HCITONIB3YIOTCSI KOPMO-
pa3zmarduky ¢ yacoBbiM Mexanm3MoM (puc. 7.10). Kopmyc kopmopasnaTyrka
BBINIOJIHEH U3 IUIACTHKA, a BUHTHI U3 HepkaBerowlel ctainu. EMkocTs OyHKepa
coctaiseT 2—3 kr. C IOMOIIBbIO YaCOBOr0 MEXaHH3Ma Ha MaHeNH yIpaBlie-
HUSI MOXHO U3MEHUTh UHTEPBAJIbl U NPOJOLKUTENBHOCTE KopMiieHus oT 0,2
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¢ 1o 6 4. J/IBaanaTHyacoBoOil TaliMep OCYIIECTBISET ITyCK-OCTAHOBKY IT0/1a41
KOpMa COOTBETCTBEHHO IO YTpaM U BedepaM. [IpoIomKUTEnbHOCTh BBIAAYN
KaXI0# mopuuu kopma coctasisieT oT 10 ¢ mo 10 mMuH.

Puc. 7.10. ABTOMaTHYECKHE KOPMYIIKH C YACOBBIM MEXaHH3MOM

Oupmoii «LINN» (T'epmannst) pazpaboTaH eI P KOPMOpPa3IaTIu-
KOB JUISl pa3JIMYHbIX YCIOBHH.

Kopmymika «PROFI-Futterspender» ¢ emkocteio 6yrkepa 60, 120, 200 kr
BBIJJA€T TPaHYIMPOBaHHBIA KOpM (2—7 MM) Onaromapsi TOYHOMY I03UPYIO-
nemMy yctpoictBy (puc. 7.11). C HOMOIIBIO 3TOr0 yCTPOMCTBa KOPM pa3dpa-
CBHIBAETCSI IO TIOBEPXHOCTH Tpyaa 6e3 nmoTepb. CTpys BO3ayXa OT KOMIIpec-
copa BBITAIKMBAET MOPILHIO KOPMa U3 YCTPOHCTBA, H 00Pa3yIOIIHIACS TOTOK
pa30packIBaeT €ro Ha paccTOSHUM 70 8 M OT KOpMyIuku. Ha BHeIIHeH cTeHke
OyHKepa MMeeTCsl IIKaJla, TT03BOJIAIONIasl OBICTPO ONPEIETNTh OCTABIICECS
Konn4decTBO KopMa. YerslpexyronbpHas ¢popma OyHKepoB it 120 u 200 kr
CHIDKAET BEPOSITHOCTH 3aBUCAaHMs B HeM KopMa. Kpslimika OyHKepa OTKpbIBa-
eTcst pyKoit 1 pukcupyercs Garosapsi yCTaHOBIEHHOMY Ta30BOMY aMOPTH-
3aropy. B BepxHel wacTu OyHKepa BCTaBJICHA PEIICTKA M3 HEPIKaBEIOIICH
cranu. OHa MpeJoTBpalIaeT cirydaifHoe rmomnaganue B OyHKep yacTeil ymako-
BOYHOI Tapbl. Bece kopMymiky cHaGKeHbI TOJICTABKAMHU M3 HEpKaBerolei
cramu. Kopmymkn «PROFI-Futterspender» ympasisitorcst mo BpemMenu. JIiis
9TOTO CIYXKUT MaJeHbKUil OJIOK yNpaBJeHUs], MPUKPEIUICHHbBIH K KOPIYyCY
OyHKepa (MOKHO HCIOTIB30BATh YIPABIIIIOIINI OJIOK AT HECKOJIBKUX KOp-
mymrek). [Tpn momomy HecKONBKUX KHOMOK U IUCIUIEs] YCTPOHCTBO aBTOMa-
THUYECKH pacIipeesseT KOpM Ha HY)KHOE KOJINYECTBO KopMileHuH. JlomoHu-
TEJIFHO Ha OJIOKE YNpaBJICHHUS MMEETCS BBIKIIOYATENb ISl OJIHOTO OTKIIIO-
YEeHUsI KOPMYIIKH.
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60 kr 120 kr 200 kr

Puc. 7.11. Kopmymku «PROFI-Futterspender»

Kopmymika «PROFI-Elektroniky» ¢ 31ekTpoHHBIM OJ0KOM yIpaBieHHs,
PAacIoJIOKEHHBIM BHYTPH IPOYHOTO BJIAT03aIIMIIIEHHOTO KOPITyca, KOTOPBIN
MIPUKPEIUICH K KPBIIIKE KOHTEIHepa, MpeaHa3HadeHa AJ BBLAAYM KOpMa B
HMHKYOAIIMOHHO-IMYUHOYHBIX IeXax (puc. 7.12). OTy KOpMyUIKY NIPUMEHSIOT
W U KOPMJICHHS MajbKOB, TaK Kak OHa MOXKET HACTPaMBaThCS Ha pa3HbIC
pa3Mepbl KOPMOBBIX YacTHI. Jlo3upyrolee yCTpoHCTBO paboTaeT 3a cHeT KO-
neGaHnii KOPOTKOTO MasTHUKA. MasTHUK IIPU 3TOM HE OITYyCKaeTCsl B BOLY.
[Tpn HacTyIIICHNN BpEMEHU KOPMIICHHS PacloI0)KEeHHBIH Ha MasTHUKE MO-
TOp BHYTPH KOHTEHHEpa BKIIFOYACTCS 3JEKTPOHHBIM YCTPOHCTBOM U BBIAET
nopuuio kopma. KonndecTBo kopMma peryimpyercs ¢ IOMOIIBIO MITUINHTA,
MIPUKPEIUICHHOTO K HIKHEN YaCTH MasTHUKA. Y IPaBILIONINE KHOIIKU U CBe-
TOAMOBl YCTAHOBJIEHBI HA BHEIITHEH CTOPOHE KopIyca Oioka ajs ynobcTtea
NPOrpaMMHPOBaHUs U dKCILTyaTaiu. KopMyiika MoxeT BKIrouarbesi 1-9
pa3 B ieHb. DTH BKJIIOYCHHS aBTOMaTHYECKH pacIipeesieHbl paBHOMEPHO Ha
Bech JeHb. CBETOBOH JaT4YMK ONpeAessieT NMPOJODKUTEIFHOCTh CBETOBOTO
JHSI ¥ pacTipe/iesiaeT Yiciio BKIroueHui. Kaxxnoe kopMiieHHe COCTOUT U3 He-
ckonbkux uHTepBAIOB (10 30 c). [Tocne kakmoil BRIAAYM MOPIUH CIIETYET
may3a (20 c), B TeueHHe KOTOPOI PHIOBI MOEJAr0T BRITAHHBIN KOpM. Takum
00pazoM, UCKITI0YaeTCs OCeAaHne KOpMa Ha JHO BOJIOEMa U CHIDKAeTCsl pac-
XO0J1 KopMa.

Asrtomaruueckast kopmyiika «STERNER 907» (puc. 7.13) npennasna-
YeHa [ KOPMJICHHS JIMYNHOK M MaJbKoB. CHcTeMa KOPMIICHHS TI03BOJISET
OCYIIECTBJIATH TO3UPOBKY ¢ TOUHOCTHIO = 1 %. KpaTHOCTh BRIJAUM M KOJHU-
YeCTBO KOPMa PEryIHPYIOTCS Ha KOPMOpa3AaTIHKe.
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I
Puc. 7.12. Kopmymka « PROFI-EI- Puc. 7.13. ABromaTuueckue KOpMyIIKU
ektronik» (10 Kr) ¢ 371eKTPOHHBIM YIIpaB- st maunHok «STERNER 907»
JICHUEM

B KpBIIIKE KOHTEHHEpa

Hapsnay ¢ aBToMaTHYeCKMMH KOpMOpa3JaTIMKaMy HCIOIb3YIOT aBTOMA-
TU3UPOBAHHBIE JIMHNUH Pa3adyl TPaHyIHPOBAHHBIX KOPMOB JUIS PBIOBI, BBIpa-
muBaeMoii B 6accerinax (H17-UKII-1) u B caakax (H17-UKM). Otn muHMM
MTOMHUMO (DYHKIIMH pa3faqn KOpMa CIIy’KaT 11 €T0 HAKOTICHUS ¥ XPaHCHHUS.

Junus H17-UKII-1 ¢ 6yakepoM BMecTUMOCTBIO 40 M3 06CTyKUBAET 10
30 nHEBMOpa3aTYNKOB BMECTUMOCTBIO 10 10 Kr Kaxaplil. 3a 1 4 kopMopas-
JaT4uK MoxkeT BeIgath 40 kr kopma. KpaTHOCTh KOpMIIEHHUS 1 00BEM BbIIauN
KOpMa pbI0e onpenessIroTca aBTOMAaTHYECKON IPOTrpaMMOi YIIpaBIeHHUS HWIN
NpU HEOOXOAMMOCTH BPYYHYHO. 3arpy3Ky MHEBMOPA3AaTYUKOB OCYIIECTB-
JISIFOT MUMEIOIIMMHUCS B XO35IHCTBE TPACIIOPTHBIMU CPECTBAMH.

JIuaus H17-UKM cocTout U3 3arpy304HOro riHeka (Ipou3BoIuTe bHO-
CTBIO 110 3 T/4), KAHATHO-ZMCKOBOTO KOHBe#epa (POU3BOAUTENHLHOCTHIO 2,3
T/4) 1 mo3atopa (mpomsBoaurenbHOCTHIO 0,5-0,6 T/4). Kopm 3amaetcs pribe,
BBIPAIIMBAEMOH B caJiKax, Kak B pyYHOM, TaK ¥ B aBTOMAaTHYECKOM PEXHME.

7.2. ABTokopmymika «Peduiexc»

B prIOOBOACTBE IMHMPOKO HCHONB3YIOTCS CaMOKOPMYIIKH THma «Pe-
(braexc», KOTOpble HMEIOT JO3UPYIOIMUHA MeXaHU3M, pa3paboTaHHBIN
B.B. JlaBpoBckum (TCA). OH HagexeH B paboTe, MOXKET BbIJaBaTh pa3ind-
HBIE 110 pa3Mepy TPaHYJIbl, JIETKO PETYIUPYETCS U PEAKO BBIXOAMT U3 CTPOS.
Ha 6a3e sToro MexaHn3Ma BBINYIIEHA CEPUsl aBTOKOPMYIIIEK KaK JIJIsl Py I0-
BBIX (TUTABAIONIME U CTAIMOHAPHBIE), TaK M JJIsI 6aCCEHHOBBIX M CaIKOBBIX
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XO34UCTB (CTanMOHApHBIC). BBImaromii MexaHW3M COCTOHWT W3 CTOJIHKA-
JIFICKa THAaMETPOM OOJIBIIUM, YeM OTBEepCTHEe OyHKepa, W KOJbILEBOro cOpa-
CBIBATENA, SIBIAIOMIEIOCS TPOAODKEHHEM pbldara MasTHHKA. ABTOKOp-
mymrka «Pegmnexe T-1-50» nmpencrapnser coboit OyHKep 2 ¢ KpHIIKoif 1, oT-
KpBIBAIOMIEHCsT TIpH moMoIu TArd 3 (puc. 7.14). ByHkep KpemuTcst Ha CTeHe
TP IOMOIIY KpOHIITEHHa 4.
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Puc. 7.14. Aproxopmymika «Pedmexc T-1-50»:
1 — kpbika; 2 — 6yHKep; 3 — TATa [UISI OTKPBIBAHKS KPBIIIKH; 4 — KPOHIITEHH;
5 — omopHbIii cTakaH; 6 — monepeunHa; 7 — BUHT; 8 — ImapoBas onopa; 9 — MasTHHK;
10 — raiika; 11 — cTonuk; 12 — nerneoOpa3HbIii cOpackIBaTENb IPaHyII;
13 — orpamuTenbHbINA THIPH; 14 — BIaro3aliTHEINA KOXKYX

BHuzy OyHKep UMeeT OTBEpCTHE, Yepe3 KOTOPOe KOPM BhICHIaeTcs. [lox
OTBEPCTHEM PaCIOJIOKEH Ha roriepeunHe 6 3anopHslii croiuk 11. Bnarosa-
IIUTHBIN KOXKyX 14 3ammimaer o6pa3oBaBIIMiACS KOHYC KOpMa, KOTOPBIH 3a-
nupaer orBepcrre. Ha cTosmke umeeTcs KojblieBOM cOpackiBaTeb 12, Ko-
TOPBIN, OTHOAs CTOJIMK, TIPOTOJKAETCS B BUJE CTEPXKHS (MasSTHUKA) M yXO-
JUT 1101 Boy. Pri0a, 3a1eB 1t000# 4acThio MasITHUK 9, mepeaaeTr ABIKCHHE
KOJIBLIEBOMY COpachIBaTeNi0, KOTOPBIH COpAachIBae€T CO CTOJHMKA HECKOJIBKO
rpaHy’a kopMma. J[s moiydeHrss HOBOW IMOPLIUU KOpMa phIda JODKHA CHOBA
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TOJIKHYTH MasiTHUK. [o0)KeHHEe KOPMOBOT'O CTONIMKA IO OTBEPCTHEM OyH-
Kepa MOKHO PEryJIMpoBaTh IIPY IIOMOIIY BUHTA 7 ¥ IIApOBOi1 OMOpHI 8, ycTa-
HaBIIMBAs €TO BBIIIE UK HIKe. KOHYC KopMa B 3TOM CITydae pacroaraercs
OJIDKe WK anblie OT Kpas cToiuka. TakuM o0pa3oM, perylupyeTcs Belu-
YMHA MOPLUUH KOPMa M YCHIINE, KOTOpPOEe HEOOXOAMMO 3aTPaTUTh PhIOE AT
€ro MoJydeHHus. MOKHO OTpEeryaupoBaTh yCTPOMCTBO TaK, YTO BhIgada
KopMa OyzieT 3aTpyZHEeHa, ¥ OH Oy/eT BbIIaBaThCs 10 OTHOM MIIM HECKOJIBKO
TpaHyJl IOCJIE OJHOTO MM HECKOJBKHX TOJYKOB CTep)KHS. Ppiba oueHb
OBICTPO MPUBBIKACT IOJB30BATHCS 3THM ycTpolicTBoM. CHavana moj crep-
KEHb, KOTOPBIH HAa3bIBAIOT MasiTHUKOM, IPOCTO COPACHIBAIOT I'PaHYJIbl KOpMa
co croiuka. Pri0a, ruaBast BOKPYT WJIM 110JI aBTOKOPMYILKOMH, 3a1eBaeT Ma-
atHUK. [Ipockimaercss mopuust kopMma, U y pel0 BelpabaTeiBaeTcs pediekc:
TPOHb CTEp)KEHb — MONYy4HInb KopM. Ecnm priba He rosogHa, OHa K KOp-
MYIIKEe He MOAXOAMT. BpeMs mpuydeHnst peIO MoIb30BaTHCSI aBTOKOPMYIII-
KOM 3aBHCHT OT IUIOTHOCTH MOCAJKH M COCTABIAET OT JECATKOB MHHYT JIO
HECKOJIBKUX JHEH. PHIOBI HE cTpasaloT JIIOOOMIBITCTBOM, €CIIH XO4eT — MO/-
XOUT, HeT — He uaeT. KopM caMonpon3BoIbHO HE MPOCHINTAETCS, OH BBIAA-
eTcsl HeOOJIBIINMU MOPUUSMH U cpa3y ynortpedisiercs. Bona He 3arpssHs-
eTcs yepes3 pas3sioskeHHe KopMa U BBIJEJICHHE U3 HEer0 OPraHHYECKOro Belle-
CTBa.

OnHOMAaATHUKOBBIE aBTOKOPMYIIIKH OT€YECTBEHHOI'0 MPON3BOACTBRa «Pe-
(ekey mpeHa3HAYCHBI U1 KOPMJICHUS MOJIOTU PHIOBI B cajkax, bacceiiHax
1 BBIPOCTHBIX npyaax («Pednexc T-1-50» u «Peduexc T-50»).

ABTrokopmytnka «Pedirekc MT-Y» ¢ AByMs psitaMi MasiTHUKOB TIpUMe-
HSETCS JUIs1 KOPMIICHHSI MOJIOZIM B BEIPOCTHBIX NPYy/Iax U JIOTKax, a TaKKe TO-
BapHOH PBIOBI B CajKax.

MHuoromasTHHKOBas kKopmylnka «Pednexc MT-50» wucmoms3yercss Ha
Ca/IKOBBIX JIMHUSAX Ul KOPMJICHHSI CETOJIETKOB Kaplia, OCEeTpoOB, (opeinn U
COMOB.

YuuBepcanpHast aBrokopmyinka «Pediekc MT-200-Y» npumensercs
JUIL KOPMJIEHHUSI CETOJIETKOB Kapra B BBIPOCTHBIX IIPYAax M TOBApHOTO B
HaryJIbHBIX, a TaKKe PEMOHTHOTO MaTepHana U MpOu3BOANTENEH B HEOOIIb-
IIMX 110 MJIOIAIH MPYIax.

MHOTOMasSTHHKOBBIE aBTOKOpMYIKU (puc. 7.15) mMoryt 6sITh cTanmo-
HapHBIMH, YCTAaHOBJIEHHBIMH B IIPY/ax Ha ONOpax, Win ruiaBarommmu («Pe-
¢urexc-1000» u «Peduexc T-1500».
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Puc. 7.15. MHOroMasiTHUKOBast aBTOKOPMYILIKA
«Pedexc T-1500»

ITnaBatomiast apTokopmytika «Pediexc T-1500» npeaHasHadeHa s pas-
Jla4dl TPaHYIHPOBAHHBIX KOPMOB pbIOE B HAryJlbHBIX TIpyAax. ABTOKOp-
MYIIKa COCTOMT M3 JBYX OyHKepOB, BMemaromux 1mo 750 kr komOukopma,
YCTaHOBJICHHBIX Ha IBYX IOHTOHAX THIIA «KaTamapan». Kopmymika nmeer 20
MasITHUKOB, KOTOpPbIE, OTKIOHSACH IO/ JEHCTBHEM pBIOBI, CTAIKUBAIOT C
OTIOPHOI! ITaHKH (LIBEJIEpa) ONpEEICHHYIO YacTb IpaHyJl. Beigatommuii Me-
XaHU3M padoTaeT M Ipu HaIHMIHU B KomMOukopme 20 % Menkux (pakmui.
Onna KopMyIiTKa 00cay)uBaeT npy miomanso 5—10 ra.

ABTOKOpMYLIKY «Pediiekcy ycTaHaBIMBAIOT U Ha ONOpax (ABYX SIKOPSIX)
Ha riryoune 1,2—1,3 M TakuM 00pa3oM, 4ToObI MassTHUKN HAXOJUJIMCh Ha pac-
crositinu 20-30 oM Bblle HA TpyAa. 3arpyxaercs kopmymika 1 pa3 B 2— 4
nHst. Bo n3bexxanue 00pa3oBaHusi 00YaroB Mo KOPMYIIKaMH UX KaXable 7—
10 gHe#t HeoOXOMMO IepeMeNIaTh Ha IpyTue yJ9acTKu npyaa. Ha mpymax
YCTpauBaroT ¥ LEHTPAIN30BaHHbIE KOPMOBBIE MecTa (cTonoBbIe). [list aTOrOo
ABTOKOPMYILKH YBSI3BIBAIOT B €AMHYIO CUCTEMY TaKUM 00pa3oM, 4TOOBI MX
MOXHO OBLIO 3arpyskaTh U3 OJHOTO MecTa C MOMOIIBbI0 Ha3eMHOT'O TpaHC-
MOpTHOTO cpeacTsa (puc. 7.16).

Jist 0OCiTy>KMBaHUS CaIKOBBIX JINHUH HA TEIUIOBOHBIX X03SIHCTBaX BbI-
MyCKaeTcsl MEXaHNU3UPOBaHHAs JIMHUS KOPMIIEHUS pHIOBI (puc. 7.17), B KO-
TOpOi pabOYNM OpraHOM SIBIISIFOTCSI aBTOKOPMYIIKH B KOMIUIEKCE C Tpak-
TOpHBIM Kopmo3arpy3unkoM PI'K-700. OguH Tako#l kopmMopa3gaTduk 00-
ciyxuBaeT okoJio 200 aBToKOpMyIIeK pU 2—3-KpaTHOH 3arpy3Ke B JICHb.
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Puc. 7.16. Cxema LEHTPaIN30BAHHOTO KOPMOBOTO
Mmecra: 1 — qamba; 2 — scrakana; 3 — aBTOKOp-
MYILIKH; 4 — OCh-IITaHra; 5 — poTop;

6 — skecTKHe JIyqu KperuieHus:; 7 — dan
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Puc. 7.17. MexaHn3upOBaHHAs TUHHUS KOPMIICHHS:
1 — ropumst HLI'-10; 2 — 6yHKep-XpaHuIHIIE; 3 — ITyJIbT YIIPABICHHS;
4 — THEBMOIIPOBO/I; 5 — MPHBOJ] KOPMOPA3IaTUYMKOB; 6 — HATIPABIIAIOIIAs CTAHIINS;
7 — Tpy6omnpoBo; 8 — mpUBOA TpaHCmOpTEpa; 9 — KOPMOPA3JaTUIHK;
10 — HaTsDKHAS CTAaHIHS

A3p0K0pMyIlIKI/I HCIIOJB3YIOT JJId pa3aavyun TeCTOO6pa3HLIX KOPpMOB. Onu
MO3BOJIAKOT CHU3UTL Pa3MbIBaAHUEC B BOJIC KOpMa, U €ro NOTCPU YMCHBIIIAIOTCA

IIPUMEPHO B 2 pasa.
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Puc. 7.18. Aspokopmyiika

AdpOKOpPMYIIIKA MPEJCTABIAET CO00H paMy M3 METAIMIECKOTO YTrOJIKa
WK JepeBa BHICOTOW He Oosee 10 cM ¢ HATSIHYTOH CHHU3Y METAILTHYECKOU
CETKOM WJIM KalPOHOBOM JIaTEeKCUPOBAHHOM Jenbto ¢ siueeit 30—-35 mm (puc.
7.18). CHayana adpoKOpPMYIIKY ¢ KOPMOM ITOMEIIAIOT Ha IOBEPXHOCTh HIIH
B TOJIIYy BoJAbI. [locie Toro kak pbiObl NPUBBIKHYT K HEH M CTAaHYT aKTHBHO
3axBaThIBaTh KOPM U€pe3 CETYaTOe JTHO, €¢ MOAHUMAIOT HaJl TOBEPXHOCTHIO
BO/bI. PaccTosiHME OT MOBEPXHOCTH BOJBI A0 CETYATOIO JHA JOJDKHO OBITh
PaBHO JJIMHE TOJIOBBI KOPMSIILIEHCS PHIOBI: JUIS CEroJIeTKOB — 1 M, JUIs IBYX-
JIETKOB — 2—3 CM.

7.3. ¢ (pexKTHBHOCTH MPUMEHEHHS YCTPOIICTB KOPMONPUTOTOBIEHUS
¥ KOpMopa3aa4u

MexaHu3alusi IpOLECCOB KOPMIIEHHS B PHIOOBOJHBIX XO3SIMCTBAX pas-
JIMYHBIX TUTIOB OCYIIECTBISIETCS] B HECKOJILKUX HalpaBieHUsX. B npyaoBom
PBIOOBOICTBE KOPM BHOCSIT Ha OIIPE/IeICHHbIE KOPMOBBIEC YUaCTKHU HITH B KOP-
MYUIKH, YTO MO3BOJISIET IPUMEHSTh CIeLUaIbHbIe MallIMHBI — KOPMOpa3aaT-
yukd. B cajkax m GacceifHax mporecc KOpMIICHHS! MEXaHU3UPOBAH I1OJTHO-
CTBIO.

Kopmopazdamuux nnasyyuii H17-UKIII:

IPy30M0IbEMHOCTD 1O KopMy — 4,0 T;

MPOU3BOIUTETHHOCTD — 4,0 T/4;

SKCIITyaTallHOHHAsl MOLTHOCTS (C rirymmTeneM) — 18,4 kBr;

rabapurtHble pazmepsl — 11600x3500%3500 mwm;

croumMocTs, aojut. CIITA — 11646.
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Kopmopazoamuux KPF-2:

MIPOU3BOIUTETHHOCTH — 2,0 T/4;

MOIIHOCTE — 12 11/C;

Tpy30II0IBEMHOCT — 1 T;

rabaputHsie pazmepsl — 5400 x 2700 x 2200 mm;

cronmocTts, qosur. CIIA — 40905.

Kopmopazdamuux ynusepcanvhuiii camoxoouviti H15-UJ12D-13:
MIPOM3BOIUTENBHOCTB: 10 TecTy — 700, o rpanynam — 500 kr/y;
BMECTUMOCTh OyHkepa — 0,9 M,

MIPUBOJI: caMOXoIHOe maccu T-16M;

MOIHOCTE — 18,4 kBT;

rabapuTHbIe pa3Mepbl — muHA 3700 MM, HpHHA!

pu HanmMeHbIeH xoiee — 1650 mwm;

IIpU OTKUHYTOM BO3IyX0Boe — 3650 MM;

BeicoTa — 2500 mM;

cronmocTtsh, goiur. CIIIA — 6136.

Kopmopazoamuux nopyuonnvitt UKII-2:

rpy3onoabemMHocTs — 2,0 T;

MIPOM3BOIUTEIBHOCTD IIPU paszziaue KopMoB — 4,0 1/u;
MOILIHOCTH JaBHraresns — 5,9 kBr;

rabaputHbie pasmepsl — 8200%2700%x1960 wm;

croumocTs, nosur. CIITA — 1333.

Asmoropmywixa «Pegnexc T-1500»:

rpy3omoasemMHOcTs — 1500 KT

rabaputHbie pazmepsl — 7400 x 2500 x 1540 mm;

cronmocTh, qoiur. CIIIA — 1212.

Asmoxopmyuixa I[14-200:

BMECTHMOCTB KopMymiek 1mo kopmy — 200 kr;

rabaputHbie pa3mepbl — tuametp 1500 mm, BbicoTa — He Oonee 1280 mwm;
macca — 100 kr (0e3 xopma);

crouMocTsk, gojut. CIITA — 65.

Kopmopazoamuux nrasyuuu Hl17-UK®:

MIPOU3BOIUTEIBHOCTh — 5—165 r/mMuH;

BMeCTUMOCTH OyHKepa — 50 mam?;

notpebisieMast MomHOCTh — 10 20 B;

KOpMOpa3JaTyHK paboTaeT OT CETH IIEPEMEHHOT0 TOKa; HaNpsDKeHue — 36

rabapurtHble pazMepsl — 975 x 524 x 935 mm;
cTOMMOCTh, toyua. CIHIA — 241.
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Kopmopazoamuux H17-UKX:

npousBoauTeabHOCTh — 100 r/muH;

BMECTUMOCTh OyHKepa — 1,5 am3;

pa3oBast 103a Beigaun kopma — 2—100 r;

norpebsiemast MmormHOCTH — 20 BT;

KOpPMOpa3JaTyiK paboTacT OT CETH NMIEPEMEHHOTO TOKa; HATpsKeHUE — 36

rabaputHble pazMepsl — 565 x 190 x 600 mm;

cronmocTts, noyur. CIIA — 226.

Jlunus pazoauu epanyauposanuvix kopmos 6 baccetinvt H17-UKI]:

Macca KopMa B THeBMOKopMopazaatamke — 90 kr;

Macca BbliaBaeMoid mopuuu — 10 kr;

TOYHOCTH TO3UPOBaHU — 5 %;

KOJINYECTBO THEBMOKOPMOpPa3aaTynkoB — 30 ImT.;

motpebIsieMast MOIIHOCTE — 6 KBT.

Bri6op Haunbonee 3()(peKTHBHOIO KOpMOpa3iaTyiKa 3aBUCHT OT TEXHO-
JIOTHYECKUX IT0Ka3aTeNel JKeNaTeIbHOCTH, MPEAbIBIIEMON B KOHKPETHON
curyanun. OOOCHOBaHHE MPUMEHEHHSI OINPEIEJICHHOI0 KOpMOpa3aaTuuKa
OCYIIECTBIISICTCS. KOMIUIEKCHO, TAK KaK OHO XapaKTepH3yeTcsl KOHKPETHBIMU
MOKa3aTeJsIMH.

OKOHOMUYECKOMY OOOCHOBAHHIO JIOJDKECH MPEIIECTBOBATH aHAIN3 BbI-
0opa ONTHUMaIBLHOTO BapHaHTa MPU HAIMYUU JBYX-TPEX BAPHAHTOB, yJIOBJIE-
TBOPSIIOIMX OCHOBHBIM TPEOOBAHMSAM.

TexHoIOTHYEeCKH ONTHMANBHBI BapHaHT BbIOOpa KOpPMOpa3aaT4UKa
00OCHOBBIBAIOT, YYMTHIBAasl IMOKAa3aTeNN >KelaTrelbHOCTH. K HUM OTHOCAT
HaJIe)KHOCTb, 0€3011aCHOCTh, MAITYI0 SJHEPTOEMKOCTb.

CreneHb yZOBIETBOPCHMS aHAIM3UPYEMOW TEXHHKH KaXKAOMY IOKa3a-
TEJIIO JKEJIATEJIbHOCTH OLIEHUBAIOT MO OMPE/IeIEHHBIM KOG GHULIMEHTaM.

B Hacrosimee Bpemsi mpu BbIOOpe 3((EKTHBHOTO KOPMOPA3AaTdHKa
HEOOXOMMO YYHUTHIBaTh OOJIBIION 00bEeM Hay4YHO-TEXHHYECKOW MH(OpMa-
un. OTaenbHble (PaKTOPhI, PA3HOCTOPOHHE XapaKTepHU3YIONINe JaHHBIH THIT
TEXHHUKH, JIOJDKHBI 00€CIeYnBaTh KOMIUIEKCHOCTh €r0 OIIEHKH C OJHOBpE-
MEHHBIM paccMaTpUBaHHEM MHOXECTBA (haKTOPOB.

7.4. Opranu3anus KOpMJeHHs PbIObI B PYAOBBIX, OacceiiHOBBIX,

CaJIKOBBIX X03(CTBAaX, PHIOOBOTHBIX YCTAHOBKAX ¢ 3AMKHYTHIM
nuKJIoM BogoodecneyeHust (Y3B)
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B ocHOBE cOBpEeMEHHOTO TOBAPHOTO PHIOOBO/ICTBA JIEKHUT PAllOHAILHOE
KOpMJICHHE PBIOBI. 3a CUET KOPMOB M KOpPMJICHHS moiy4datoT 10 70 % mpo-
JYKIMHY B IPYAOBBIX X03sicTBax 1 10 100 % mpoayKmu B HHAYCTPUATBHBIX
xo3siicTBax. TeHneHIs B 00JaCTH KOPMIIEHHS PBHIO CETOIHS TAKOBA, UTO IS
Ka)XXJ0ro 0OBEKTa BBIPAIIMBAHUS HEOOXOJMMO CO3/aBaTh CBOW OTAEIBHBIN
KOPM, TIOTOMY YTO MHIIEBHIE TOTPEOHOCTH HEOIMHAKOBBI HE TOJIBKO IS Pa3-
JIMYHBIX BUIOB PHIO, HO U B TIpeJiesiaX OJHOT0 BH/a PhIO JUIsl pa3HbIX BO3pac-
ToB. [InTanue sBNSETCS OCHOBOW JKM3HEAEATEIHHOCTH JIOOOr0 OpraHu3Ma,
MIO3TOMY TP COCTABJICHUU PALIOHOB PHIO CTpeMsTCS, YTOOBI KOPM MaKCH-
MaJIbHO YCBauBaJICs OPraHU3MOM, KOJIMYECTBO IKCKPEMEHTOB OBLIO HEOOIIb-
LIUM, TIepeBapuBaeMasi 3Heprust — Hauobosbied. CoBpeMeHHbIE pelenTyphl
KOpMa Kapra 1 (hopeIy Mo3BOJIIOT JOCTUTATh TaKOH JOJIN IepeBaprBaeMOi
SHEPTHH, YTO IPHU NOTPeOIeHNH PHIOOH 1 T KOPMOB OHH BBIACTSIOT B BOIY
Bcero 50—80 Kr 9KCKpEeMEHTOB, TEM CaMbIM CHIDKAETCS 3arpsI3HEHNE BOZOEMA
opraan4ecknM BemiectBoM. [lorpeOHOCTS pBIO B 3HEpTUH B 1,5-2 pasa HIKeE,
YeM y TETUIOKPOBHBIX )KUBOTHBIX (Ha PUPOCT | Kr ppIOa TpaTUT SHEPTHUIO 4—
9 ThIC. Kal.), HOATOMY M3HAYAJIBHO BBITOJHO BBIPAIINBATE XOJIOAHOKPOBHBIX
BOJIHBIX JKUBOTHBIX, YeM TEIJIOKPOBHBIX CYXONYyTHBIX. PallmoH cuuTaercs
MIOJTHOLIEHHBIM, €CJIM OH COJEP)KUT BCe HEOOXOIMMBIC BEIIECTBA ISl HOP-
MaJbHOTO POCTA U Pa3BUTHSL.

MeTo/ bl U IPUEMBI KOPMJICHHS PBIO 3aBUCST OT MX BO3pacra M OMOTeX-
HOJIOTUH BBIPAIMBAHUS, TNIOTHOCTH MOCAJIKHU PbIO, TEMIIEpaTyphbl BOJBI U CO-
nepxkanus B Hell kucimopoja. C yueToM 3Tux (HaKTOPOB OMPEACIISIIOT CIIOc00
BHECEHHS KOPMOB B BOJIOEM.

Jlnst KopMIIeHHS Kapria B MHAYCTPUAIIBHBIX YCIOBHAX HCIIONB3YIOT BBICO-
KOIIUTATeIbHBIE KOMONKOpMa, coepskanue 31-43 % npoTenHa u KOMITIEKC
MHUHEPIBHBIX ¥ BUTAMHUHHBIX J00ABOK. 3aTpaThl KOpMa IpH HOPMHUPOBaH-
HOM BCKapMJIMBAHHMH COCTaBIAIOT 1,5—2 Kr Ha 1 KT mpupocTa psIOkI, Hanbosee
a¢dexTrBHE OHH Tipu TemiepaType Boime 20 °C. Kopm pa3dpackiBaroT 1o
BCEM yJacTKaM €MKOCTH, TJIe COCpeI0TounBaeTcs ppioa. Kopmar exxeqHeBHO
B T€UEHHE CBETIIOTO Meproja cyTok ¢ 6 10 21 u. [Ipu pydHOM KOpMIICHHH B
MIEPBBIH MEpHOJI BEIPAIIMBAHNUS KOPM BBIIAIOT Uepe3 KaxIblil Jac, 3aTeM Mpu
JIOCTHKEHHMHU KaprioM macchl 6osee 50 T — 8—10 pa3. [Ipu cHmKeHUH TemIie-
paTypsI BOJBI KPaTHOCTh KOPMJICHHS! YMEHBIIIAeTCs, TaK IIPH TeMIiepaType 22
°C KopMIleHHE ocylIecTBIIIOT 6 pas, npu 17°C — 4 pasa, npu 12 °C — 1-2
pas3a B JICHb.

Pa3znmaua xopMa B MHIYCTPHATEHOM PBIOOBOJICTBE OCYIIECTBISETCS Kak
PYYHBIM KOPMJIEHHEM, TaK ¥ C HCIOJIb30BAHUEM aBTOHOMHBIX KOPMOpa3iaT-
YUKOB, 00ECTIEUMBAIONINX BBIJIa4y KOpPMa B HECKOJBKO €MKOCTEH (CaloK,
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GacceifH, cuioc U 1Ip.). ABTOHOMHBIE KOPMOPA3JaTINKH HMOAPA3AEIIOT Ha
CaMOKOPMYIIKH, I/ie pbl0a Jepraer CTepeHb (MasTHUK), aBTOKOPMYIIKH,
KOTOpBIE BBIJAIOT KOPM B COOTBETCTBHUH C YCTAaHOBJICHHOM TPOTPaMMOi HOP-
MHUPOBaHHOTO KOPMJICHHUS.

Ha canxoBbIX JHHUSX HCIONB3YIOT KaK aBTOHOMHBIE, TaK U ITOTOYHBIE
KOPMOpa3JaTuiKH.

7.4.1. Kopmienne kapna

[MoapamBanue MOJIOAN TPH 3aBOACKOM METOJIE BOCIIPOM3BO/ICTBA IIPO-
BOJUTCS TI0 MHTCHCUBHOM TE€XHOJOTHH C NPUMEHCHHEM BBICOKHX IUIOTHO-
cTel MocaaKH JINYNHOK, KOPMJIEHHEM HMX KHMBBIMU M CTAPTOBBIMH KOPMaMH.

KopmiieHne ceroneTkoB Kapma B MpyAax OCYLIECTBISIETCS CIIEIYIOIINM
oOpazoM: peI0y MpUyYaloT K KOpMY M K MeCTaM ero Bbiiauu. [Ipu ux macce
0,5-0,8 r mogkopMKy BHOCAT B KommdecTBe 1—2 % Macchl Beel BhIpammuBae-
MOH B IIPYJy MOJIOJH, €CIH TOAKOPMKa CheJaeTcs ObICTPO U ee BeIMYHnHA
nocturaet 3 % Macchl BBIpAIINBaeMON PEIOBI, IEPEXOAAT HA HOPMHPOBAHHOE
KOpMJICHHE — KOMOMKOPM, COOTBETCTBYIOIHMI UX BO3PACTHOM TPYIIIE, Mpo-
M3BOJMMBIN 3aBojaMu. KopMa BHOCAT Ha KOPMOBBIE MECTA HIIM CTOJIMKH
(10-50 mrt. Ha 1 ra). KopMOBbIe MeCTa OTIPEAEISIOT U 0003HAYAIOT BEIIKAMH
110 3anmuTHA npyaa (yaacTku aaa Ha riryoune 0,7-0,8 M), MOXXHO HCITONB30-
BaTh CITyCKHBIC KaHABHI B KaueCTBE KOPMOBBIX Honoc. [Ipu Hu3KoM Temmepa-
Type MOJIOJb MTUTAETCS Ha MEIKOBOJbE, NP Temieparype o 22 — 25 °C
KOpPM MOJIOJIb OXOTHee OepeT Ha riyOuHe. [103TOMYy HYKHO MEHSATh MECTO
kopmiteHus1. Pacripenenenue obmiel Jaun KopMa 1o KOPMOBBIM MECTaM 3a-
BHCHT OT penbeda mpy/a, 3apacTaéMOCTH JTHA BOJAHOM PacTHUTEIBHOCTHIO U
BeTpa. CeroneTky KOHLUEHTPUPYIOTCS y 3apociel, a B THM CHIBHOTO BETpa
MacyTcsi ¢ HABETPEHHON CTOPOHBI Ipy/a. Y YUThIBas 3TO, HEOOXOAUMO 0OJIb-
ITYIO YacTh KOPMa BHOCHUTB Ha 3THX MECTax aBTOKOpMYIIKoit «Pedaexc-MT-
200-Y» (momos 110 5 1).

B HarynbpHBIX Ipynax ABYXJIETKH KapIa ITUTAIOTCS B OCHOBHOM O€HTOC-
HBIMH OpTaHM3MaMH, 300TIJIaHKTOHOM.

[Tpu BeIpamBaHuM Kapna B MPyAax 10 HHTEHCUBHON TEXHOJIOTHUH O0JIb-
1I0€ 3HAUYeHHEe UMEeT OpraHm3aliys KopmiieHus peiobl. Kopmsar peidy He Me-
Hee 12 pa3 B CyTKHM NPHU MMOMOIIH aBTOKOPMYIIEK. MasTHUKOBbIE aBTOKOP-
mymikn «Peduexc T-1500» ycranaBnmBaroT Ha Npyay U3 pacdyera OJHO
YCTPOHUCTBO Ha 2 ra BOJHOW TIIOMIAIH.

7.4.2. Kopmaenue dopenn
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Kopmiierne ¢openn HaYMHAIOT ¢ TMIHMHOYHOTO IIEPHOJa Pa3BUTHUS, BO
BpeMs Iepexo/ia UX Ha IUIaB M YaCTUYHOTO paccackiBaHus (0 50 %) xen-
TouHOro Memnika. Ha mepBom 3tame (1o 10 cyT) KOpM paccenBaroT Ha TOBEPX-
HOCTH BOJIBI B TedeHHE 5—1 0 MUH METIKUMHU MTOPUUSMHE. JIMIuHKE 6epyT KOpM
B TOIIe BOABL. [lacTooOpa3HEIil KOpM BHOCAT HAa KOPMOBBIE MecTa B bacceii-
Hax WM KOPMOBBIE CTOJMKH B CaJKax M MpyJaxX HEOOJIBIINMH HOPLIUSIMU.
[Tpn pyyHom KopmileHHH MOJOJb KOpMAT 12 pa3. HeoOxomumo ugeTko co-
OnroaTh pasMep IpaHyd U KPYIKH, YTO COOTBETCTBYET WHIMBHIYaJIbHOM
Macce pbi0. ManbkoB dopenu B Ipynax KOpMST 3 pasa B THEBHOE BpeMs nac-
TOOOpa3HBIM KOPMOM Ha OCHOBE cesie3eHKH. KopmiieHne KpynHoit ¢openu B
npyJaax u 6acceiiHax OCYILECTBIISIOT IPaHyJIMPOBaHHBIMH KopMaMu. Kopm
HEOOXOANMO BBIAATH B OJTHO H TO )K€ BPEMsI CYTOK B OJJHOM U TOM € MECTE
npyaa uinu 6acceiina. [Ipu pydHOM KOPMIICHHH CYTOYHYIO Jady KOpMa AEJAT
COOTBETCTBEHHO KPAaTHOCTH KOPMJICHUS, Jieiasi ONPaBKy Ha TEMIIEpaTypy
BOJIBL.

D¢ hekTHBHOCTH KOPMIICHHSI BCEX BHIOB PHIO B HHAYCTPHAIEHOM PBIOO-
BOJICTBE BO MHOTOM 3aBHCHT OT TIIATEILHOCTH KOHTPOJIS 38 TEPMUIECCKUM U
THJIPOXMMHUUYECKHM PEXUMaMHU BOJIOEMA, POCTOM PbIO, OTpeOIeHHEM UMH
KOpMa, MpaBUIIbHBIM M CBOEBPEMEHHBIM KOPPEKTUPOBAHHEM IPOTrPaMMBbI
HOPMHPOBAHHOTO KOPMJICHHS C YUETOM MEHSIOLIMXCS YCIIOBUH TEXHOJIOTUH
BBIpALMBaHUS U CPEbI.

7.5. CkaagupoBaHue M XpaHeHHe KOPMOB, y100peHuii
U JIeKaPpCTBEHHBIX NPeNapaToB

Jlist coxpaHeHHsT BBICOKOT'O KadecTBa KOMOMKOPMOB B TEYEHHE He-
CKOJIBKHX MECSIIeB HEOOXOIUMO B IIOMEIICHHH, II€ OHM HAXOJATCS IOA-
JIep>KUBaTh OoJiee HU3KKE TeMIepaTypy Bo3/iyxa M BlIaxHocTh. Kopma xpa-
HST B CHEIMAIBHBIX CyXHX CKJIQJICKUX TEMHBIX IOMEIIEHUSX, KyAa HE Mpo-
HUKAIOT COJIHEUHbIE JIYUH, C JICPEBSIHHBIM MJIM OETOHHBIM ITOJIOM. XpaHEeHHE
IpaHyJIMPOBaHHBIX KOMOMKOPMOB Iiefiecoo0pa3Hee OCyLIeCTBIATh B CKIla-
nax OyHkepHoro tumna (puc. 7.19), pacrnonoxeHHbIX Ha gam6ax. [Ipu no-
cTaBKe KOMOMKOPMOB aBTOCAMOCBAJIaMH UX 3arpyXaroT B OyHKep HOpuei
HIIT". 13 kopmoBo3os 3CK-10 3arpy3ky OCyIIECTBIISIFOT IPH ITOMOIIINA BHH-
TOBOTO KOHBEHepa, yCTAaHOBJIIEHHOTO Ha KOPMOBO3e. [l BEIPOCTHBIX IPY-
JIOB JIOCTaTOYHO MMeTh OyHkepa TunoB XC-2, B-6 u bB-12, a mist Harynb-
HBIX npyoB — BMC-25 ninn BMC-50. Kom6ukopma u3 OyHKEpOB BBITPY-
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XKafOT C MOMOINBI0 HOPHH, MOJAIOIIEH KOMOMKOPM Ha JEHTOYHBIA TpaHC-
IopTep, a 3aTeM B OyHKEp KOpMOpas[aTdHKa, HaXOZSMIETOCs Ha Oepery
npyaa.

Puc. 7.19. Xpanenne kopma

XpaHeHNE BUTAMHUHOB M JIEKAPCTBEHHBIX IPETApaTOB OCYIIECTBISIIOT B
OTAITMBAEMOM TTOMEIIECHHH, T/I¢ HET Mepernaaa TeMIeparyp.

g xpaHeHUss aMMHUA4YHON CEJMTPHI MOJT JeNIal0T BOJOHEIPOHUIIAEMBIM
(HeB3s1 NCIOIB30BATh JepeBAHHBIN o). Kaxkaslit BUI ynoOpeHus XpaHaT
OTJICJIFHO B CEKIIMAX, PA3/IEICHHBIX CIUIOIIHON MEePeropoaKoi, pacChlllHbIe
ynoopenus (kanuii, pochop) — B 6ypTax BeICOTO#H 10 3 M. Ecnu ynoOpenus
(dacoBaHbl B Tapy, X XpaHAT mTabesssMu B 20 psioB. MENIKU ¢ aMMHAYHOH
CENUTPOH yKJIaIbIBAIOT KpecT-HaKkpecT B 8 paaoB. Ha oTcexkax u memkax mo-
MEIAlOT 3TUKETKH C Ha3BaHUEM Y0OpeHHH 1 coJiep KaHHeM aKTHBHOTO Be-
mecTBa. CenuTpy OT Ipyrux yJaoOpeHnH OTACNSAIOT OTHE3AINTHONW CTEHOH,
BOKPYT CKJIaf[a COOPYKAIOT BOJIOOTBOISIINE KaHABBI, MEX/y MOJIOM U I'PYyH-
TOM JIOJDKHO OBITH CBOOOTHOE IIPOCTPaHCTBO. Ha ckiazse noIKHBI OBITH YMBbI-
BaJIbHHK, MBLIO, MTOJOTEHIE, (POHTAHYMKHU C MMTHEBOH BOJOH, alITEUKH, ITPH
pabote ¢ u3BecThiO — pecniparop. Ha ckmane ynoOpeHuit He TOMKHO OBITh
KOpMOB, Topda, macen, HedTenpoaykToB. JOHKHBI HCHONB30BATECS MEp-
YaTKH, CIELOEXk/a, Callory, XanaT ¢ TIyXuM BopoToM. Ha ckiane Hemb3st
KypHUTb, MOJb30BATHCSI OTHEM, HCIIOIb30BaTh HEUCIIPABHYIO 3JIEKTPOIPO-
BoJKy. Ilepen HauanoM paboThI cleayeT NPOUTH MHCTPYKTaX Ha pabodem
MEcTe U Jlasiee 4epe3 Kaxaple 6 MecsAIeB padoune IpOXOoAsiT IOBTOPHbIHN UH-
CTPYKTaX 110 TEXHUKE OE30I1aCHOCTH.
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Bonpocs! 111 CAaMOKOHTPOJIA

1. Kakue kopMopa3iaTouHble MEXaHU3MbI IPUMEHSIOT /ISl aBTOMAaTH3a-
LU KOPMJICHUS PBIO?
2. Ha xakue THIBI KOPMOPA3JaTYNKOB MOJPA3CIISIFOTCS IEPEIBIKHbIE
CpeACTBa MEXaHU3ALMH Ipoliecca KOPMIICHUS pbIO?
3. Ha xakue THIBI IENsATCS aBTOMaTHYECKUE KOPMOPA3IaTIuKu?
4. Kakpe KOpMOpPa3IaTIMK{ IPUMEHSIOT Al KOPMIICHHS OCETPOBBIX
pBIO?
5. Kakoii Tun KopMopa3gaTINKOB SABISIETCSI HAN00JIee IPHEMIIEMbBIM JUTS
CaJIKOBBIX XO3SIHUCTB?
6. HazoBuTe THITBI TMHUN pa3faqn TpaHyIHPOBAHHBIX KOPMOB.
7. YCTpOHCTBO ¥ MIPUHIINII JeHCTBUS paObOTHl aBTOKOPMYTIIeK Thuma «Pe-
dexey.
8. Uto mpexacTaBiseT co60i adpoKOpMyIKa?
9. Ot yero 3aBuUcHT 3()(HEKTUBHOCTH KOPMIICHHS PHIO B MH/y CTPHAIBHOM
pbI6oBOACTBE?
10. Kax ocymecTBiseTcs: 103UpOBKa KOPMa y MasiTHUKOBBIX aBTOKOPMY-
Iex?
11. Kakue TpaHCIIOPTHBIE CPEACTBA M MEXaHU3MBI HCHONIB3YIOT MPH J0-
CTaBKe KOMOMKOpMa B OyHKEp KOpMOpa3aaTdauka?
12. Kak ocymiecTBisieTcst XpaHEHHE JISKapCTBEHHBIX MPENapaToB u yA00-
peHuit?

8. TEXHUYECKHE CPEJACTBA COPTUPOBKH
N TPAHCIIOPTUPOBKMU PHIGbI

8.1. CoprupoBKa (BH10BOE pa3/iejieHHe) PbIObI B CHCTeMAaX
AKBaKYyJIbTYPbl

HawuGomnee Tpy0eMKuM nponeccoM 1pu 00JI0BE MPYAOB M BBIPAIIMBAaHUT
PBIOBI B OJIMKYJIBTYPE SIBISIETCSI COPTHPOBKA, MEpeJl KOTOPOH CTOSIT JIBE 3a-
Jla4uM: BUJOBOE paclipeieieHie U COPTUPOBKA OCHOBHOTO BH/Ia PhIO MO BECO-
BbIM rpynmam. COpTHPOBKA PHIOBI MOXKET OCYLIECTBISITHCS KaK B PbIOOYII0-
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BUTEJIE C TIOMOIIBIO COPTHPOBAIBHBIX BEPTHKAIBHBIX PELIET U JIOTKOB C HC-
MIOJTb30BAaHNEM TPOXOXKACHUS PHIOBI Yepe3 pelIeTa 1 JIOTKH C Pa3IndHbIMU
MIPOCBETAMH, TaK ¥ C UCIIOIb30BAHUEM COPTHPOBAIIBHBIX YCTPOHCTB U yCTa-
HOBOK, HAXOAAIINXCS 3a MIPEAEIaMH Ipy/a.

8.2. YerpoiicTBa A1 COPTHPOBKH PHIOBI U NpeAbsBIAsieMbIe
K HUM TpedoBaHus

J171st COPTHPOBKH PBIOBI HCIIOJIB3YIOT Pa3JIMuHbIEe YCTPOWCTBA.

K uncny Hanbosee npocThIX yCTPOHCTB OTHOCHTCS COPTHPOBAIBHBIH SIIITUK
¢ TpyOkamu BHYTpH. PaccrosiHue Mexay TpyOKaMu MO>KHO H3MEHSITh, Y4TO 1103~
BOJISIET HOJIy4YaTh MPOCBETHI 33JaHHOTO PACCTOSHU. SIIHK OrPy>KAIOT B BOLY
Ha HEKOTOPYIO I'TyOUHY, ¥ MeJIKasi pbI0a YXOMUT, a KpymHas octaetcs. CopTH-
POBKY pBIOBI IIPOBOJIAT TAKXKE U C OMOLIBIO COPTHPOBAIIBHBIX JIOTKOB, B KO-
TOPBIX MOCJIEAOBATENHHO YCTAHOBJICHO HECKOJBKO PEIIETOK C Pa3IMYHBIMH
npoceetamu. [Ipy monave BOABI B JIOTOK PbIOa UIET HA TOK U B 3aBHCHMOCTH
OT pa3MepoB KOHLCHTPUPYETCA B PA3HBIX OTCeKaX. [l COPTHPOBKHU KUBOM
PBIOBI MOYKHO HCIIOJIB30BaTh YCTaHOBKY YPC, KOTOpasi COCTOUT U3 OpPUEHTHU-
PYIOIIETO U HANpPAaBILAIOIIErO JIOTKOB, JBYX MAKeTOB, MapaJUIeIbHBIX TPYO U3
HEPIKaBEIOILEH CTallu U YCTPOICTBA U PEryJIMPOBAHUS yIjla HAKJIOHA BEPX-
HEro HalpaBJIOIIETO MaKeTa MO OTHOLICHWIO K HIKHeMY. Bce anemeHThI
YCTaHOBKM MOHTHPYIOT Ha pame, CHa0)KeHHOM JIBYMsI KOJIeCaMHt ISl IiepeMe-
LIEHHs HA HEOOJIbIIIME PACCTOSHUS U YIIOPAMH JUISl IPUJIAHUS YCTAHOBKE HY K-
HOTO yIIa HaKJIOHa BO BpeMsi paboThl. JlJisi B3BEIIMBAHUS PHIOBI MOXKHO HC-
TI0JIb30BaTh BCTPOCHHBIC KOHTEHHEPHBIE BECHI, KOTOPBIE padOTalOT MPH MOJ-
KJIFOYEHHHU K Py4dHOii copTupoBke (puc. 8.1, 8.2).

Puc. 8.1. Konrelinep ¢ Becouzmepuresem: Puc. 8.2. CoptupoBouHOe
1 — xoHTeiiHEp; 2 — JOTOK OT pHIOOMEpErpyKaTes; YCTPOMCTBO [UIst TIOCAT0YHOTO
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3 — mepenBIKHOM ABYXCEKIIMOHHBIN KOPOO; Marepuana
4 — nnatdopma BecoB; 5 — Oarapeiika MUTAHUS;
6 — curHasbHas J1amia; 7 — CYETYHK; 8 — CIIMB

JU1st COPTHPOBKH HEOOJIBIIOTO U CPEIHETO 00beMa MOJIOAU HCIOJIb3YIOT
py4HBIE peryIHpyeMbie COPTHPOBAIbHBIE anmaparsl (puc. 8.3). Pama amma-
parta M3roTOBIICHA U3 JepeBa. PaccTosHHe MEXIy NPYThSIMHU PEryIHpyeTcs
CTYIICHYATO B MIJIIMETPOBOM JHAIIa30HE C TIOMOLIBIO PYUKH.

JUI1s COPTHPOBKH MOJIOAN PHIOBI IPHMEHSIOT TAK)Ke NEPEIBIIKHOE TOJTY-
aBTOMaTHueckoe ycrpoictBo SC-1, uMmeroriee Tpu KaMepbl Uil COPTUPOBKU
B inamnasone ot 6 10 35 MM (puc. 8.4). Pama npubopa BhINOTHEHA U3 HEpKa-
BeIOIlIeﬁ CTaJli, CUTOBBIC AINIUMKHW — U3 CTCKJIOIJIACTHKA. HpI/ICO@I[I/IHeHI/Ie
BOJIBI K KQXKJOM U3 TpeX KaMep OCYLIECTBIISIETCS MaTpyoKoM pasmepoM 1,5
JUIOHMOB.

\

Puc. 8.3. Pyunoii perymmpyemsiit Puc. 8.4. IloinyaBroMaTHueckoe
COPTHPOBOYHBIIA armapar copTHpoBOYHOE ycTpoiicTBO SK-I

Pesepryapsl ¢ sukamu (puc. 8.5) HeOOIBIIOr0 U CPEAHEro 00beMa s
COPTUPOBKH TOBAapHOW PHIOBI UCIOJIB3YIOTCS B KOMOMHAIIMU CO CIEIHAllb-
HBIMH OacceifHaMM M3 CTEKJIOIUIACTHKA, C IT0JIBOJIOM BOJbBI U CITyCKHBIM OT-
BepcTheM i peiOs auamerpom 110-150 MM B kakoM oTaeneHuy, nepdo-
PHUPOBaHHBIMH NEPErOPOAKAMH H CTOKOM JUIS BOJIBI.
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Puc. 8.5. Pe3epByapsl ¢ silIUKaMu Il COPTUPOBKH

CoprupoBoyHble ManmmHbl «ECt Faivre» mnpencraBistior coboii Hermo-
JIBYDKHBIA KaHa U3 HEPIKaBEIOLEH CTalll C HAIIPABIISIONIMMH HEHIOHOBBIMU
nabIlaMy, paciojoKeHHbIMU B HIKHEH yacTh KaHana. Ecnu pacumpsrora-
siCsl 1LeJTb MEX/Ty OOKOBBIMHU CTEHKaMH JJOCTaTOYHO LIMPOKA, TO pbida morma-
JIaeT BHU3 B OJTHY U3 cekimii (puc. 8.6).

Puc. 8.6. CoptipoBouHbie
MaIIHHbI

CoprupoBounas Mamnmnaa «IRASy npezcrasisier co00i pOJTUKOBYIO Ma-
HIMHY IS COPTUPOBKH (opemnu, nococs u ap. (puc. 8.7).

Puc. 8.7. CoptupoBounas mammnna «IRAS»
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CoptupoBounas ~ mammHa  «Milanese»  momeneit  «ALPHAY,
«STANDART», «SIANT», «KOMBI» paboTaer no npuHIMITY HAKIOHHBIX,
BPAIIAOINAXCS B TIPOTHBOIIONIOKHOM HaIpaBICHAH ponkoB (prc. 8.8).

Puc. 8.8. CoptupoBouHast Manmna
«Milanese»

CopTHPOBAJILHBIA CTOJ SIBJIS-
€TCsl IPOYHBIM, UMEET IJIaIKy0 BHYTPEHHIOIO TIOBEPXHOCTD M MPeHa3HAYCH
JUIsl pyYHOM COPTUPOBKH PBIOBI Ha J1Ba pa3mepa (puc. 8.9).

Puc. 8.9. YcrpoiicTBo U1 COPTUPOBKU Puc. 8.10. YerpoiictBo SDK FSM-2S
PpBIOBI

Yerpoiicteo SDK FSM-2S (puc. 8.10) npeanasHaveHo i pyYHO# cop-
THPOBKHU OOJIBIIOrO KOJUYECTBA MajibkoB BecoM oT 10 10 450 r B 1ByX cop-
TUPOBOUHBIX Kamepax Ha 16 rpymm. CopTHPOBOYHBIE Kamepbl CHaOXKEHbBI
BpAIIAOIIMMHUCS POJIMKAMM U3 IOJIMPOBAaHHOW Hepxkaserouieil cranu. Bo
BpeMsl COPTHPOBKH pbIOa COpBI3TMBAaeTCS BOAOH. YCTPOHCTBO CHAOKEHO
ITHEBMaTHYECKUMH KOJIeCcaMH, Oylarojapsi 4eMy MOXKET NMepeIBUTaThCs 110
TEPPUTOPUH PHIOX03a.

J1J1st COPTHPOBKU PHIOONIOCAIOYHOTO MaTepralla HCIONIB3YIOT YCTAHOBKY
«Kapm-1» (Poccust), mo3BOIIAIONIYIO pa3IeIuTh PHIOY HA TPU Ppakiuu (Mac-
coii 1o 10 r; 10-20 1; 6omee 20 r).
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Jnst COPTHPOBKM TOBAPHOTO KapIia MPUMEHSIOT COPTHPOBAIBHYIO yCTa-
HOBKY «Kapn-2» (Poccust), coptupyrontyto peidy 1Mo Macce B 3aBHCHMOCTH
OT TONMIHHEI Tena. Ha 3Toil ycTaHOBKEe MOJKHO pa3fenuTh pri0y Ha 3 ¢pak-
uu (Maccoit 1o 250 r; 250-600 r; 6omee 600 1).

YcrpoticTBo, pazpadboranHoe Kimatinenckum ummanom HITO «IIpompsl-
60oBcTBO» B 1988 T., MpenHa3HAYCHO VIS COPTUPOBKH PHIOHI (B YaCTHOCTH,
(dopenn) 1o pa3MEpHBIM IPYIIaM B OETOHHBIX BBIPOCTHBIX €MKOCTSX IPH
temreparype Bobl oT 0 10 40 °C. OCHOBHBIM KOHCTPYKTUBHBIM U TEXHUKO-
HSKOHOMHUYECKHM I10Ka3aTelieM yCTPOUCTBA SIBIISIETCS] 0OecrieueHHe OTHOCTO-
POHHEH MPOXOAMMOCTH MEJKOI phIObI yepe3 Hero. [Ipou3BOAUTETLHOCTD U
TOYHOCTh COPTUPOBKH JIOCTATOYHBI JJIsI IPOU3BOJCTBEHHBIX YCIOBHU U CO-
OTBETCTBYIOT MMEIOIIMMCS METOAMYECKHM YKa3aHUSIM II0 BBIPAIIUBAHUIO
PBIOBL.

YerpotictBo (puc. 8.11) coctouT m3 psga Moxyiei (0T OTHOTO JO Iie-
CTH), COCIMHIEMBIX MEXIy co0oil. KommuecTBo Momyneil 3aBUCUT OT IIN-
PHHBI BEIDOCTHOH eMKkocTH. bapbep, cocraBneHHBIN U3 MOAyneil, mpu mo-
Mom ¢aja depe3 HalpaBiIAIomye OJOKH COEANHSIETCS ¢ TPy30BOH Jieben-
KO, 3aKperyIeHHON Ha OOPTHKE BHIPOCTHOM €MKOCTH.

Puc. 8.11. YcrpoiictBo amst pasaenenust Gopenn B BBIPOCTHOH eMKOCTH:
1 — mMomynb; 2 — ¢ax; 3 — BEIPOCTHASI eMKOCTB; 4, 5 — GIoKH;
6 — rpy3oBas ebenka

Monyns (puc. 8.12) mpeacraBisietr co60ii MPOCTPAHCTBEHHYIO pamy 1, Ha
KOTOPOH IPH IIOMOIIH IIaPHUPOB 2 3aKpeTIeHb! CTBOPKH 3 1 4, 00pa3syromime
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Ipyr ¢ apyrom yroa 90°. 3a30p MexITy CTBOPKaMHU 00OecIieqnBaeTCs 3a CUeT
MTOBOPOTA JHCKA 5, COEIUHEHHOTO CO CTBOPKaMHU 3 M 4 TIpH ITOMOIIH TAT 6 1
7. duck 5 moxet OBITH 3a()UKCHPOBAH B IPOHM3BOIHHOM TIOJOKECHUH, YeM
oOecrieunBaeTcst OeccTyneH4Yarasi peryJIupoBKa 3a30pa MEKAY CTBOPKaMU.
BokoBrle 11 HIKHHAE TOBEPXHOCTH MOIYIIA CHAOXKEeHBI YIUIOTHeHUsIMHE 8, 9 u
10, “CKITFOYAIOMIMMHU BO3MOKHOCTD TIPOXOKACHUS PHIOBI MEXIy OOpTOM M
JTHOM BBIPOCTHOW €MKOCTH M MOJyJieM. [[jisi yMeHbIIeHUs! I000BOTO CONpPO-
TUBJICHHSI MOZYJISl CTBOPKU 3 U 4 BBINOJIHEHBI U3 NEPPOPUPOBAHHOTO MaTe-
puana. Moynb nepemMeniaercs o AHy eMKOCTH Ha Kojecax 11.

B cnydae, ecni JHO €MKOCTH CHIIBHO 3aWJIEHO WJIM MMEET HEPOBHOCTH,
JUISL COCTaBIICHUS Oapbepa UCIIONb3YI0TCs IaByune Moaynu (puc. 8.13), ot-
JUYAIOINECs OT OTMIOPHBIX MoAyiel (cM. puc. 8.12) Tem, 4yTo B BepxHel 4a-
cTH paMbl 1 y HUX MOHTHPYIOTCSI OJIOKH IIaBydecTu 2. BMecTo komec Kk HIX-
HEeW 9acTW pamMbl KpEmuTCs INeTKa 3, Kacaromascs nHa emkocTH. Illerka
HUMEET BO3MOXKHOCTh BEPTHUKAJIBHOTO MEPEMEIIEHHS 32 CUeT HajblLeB 4, CBO-
00HO TTOCaKEHHBIX BO BTYJKH 5, 3aKpeIUICHHBIC Ha pame. 3a30p MEXAY
IIETKON M HW)KHEH YacThIO paMbl 3aKPBIBACTCS AACTUIHBIM IIep(OPUPOBAH-
HBIM MaTepuayioM 6.

Pabotaet ycTpoHCTBO clieayromuM 00pa3oM. Moyiiu OIyCKarTCs B BbI-
POCTHYIO €MKOCTh BO3JI€ TOPLIOBOIl CTEHKH CO CTOPOHBI ITOJJa4¥ BOABI U CO-
SMHSIOTCSI MEXIY co00ii. [Ipr 3TOM BepIIMHBI YIIIOB, 00pa3yeMbIX CTBOP-
KaMH, JOJDKHBI OBITh HAIIPABJICHBI B CTOPOHY, 00paTHYO mepemMeiieHuio. K
MIPOTUBOIIOJIOXHON TOPIIOBON CTEHKE KpeIsTcs JieOelka U HalpaBJIsionme
OJIOKH.
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Puc. 8.12. Moayss yctpoiictBa
IUTS pasfieNieHust popeu:
1 — mpocTpaHCTBEeHHAs pama; 2 — [IAPHUPHI;
3, 4 — ctBOpKY; 5— muck; 6, 7 —Tsra;
8, 9 u 10 — yrutorHenwust; 11 — koneca

Bapbep coenunsiercs ayiom c neGe1Kkoid, 3a30pbl MEXIY CTBOPKAMH MO-
JyJeil OTKpBIBAIOTCSI HAa TPeOYeMYIO LIMPHHY, ITOCIE Yero 0apbep HpH Io-
Mot nebeaku nepemeniaercs Ha 4—5 M. Uepes 1-2 4 oH nepeMeniaeTcst Ha

TaKOC K€ paCcCTOAHUE.

Bo Bpems octaHOBOK Oapbepa Mejkas pblba MPOXOAUT MEXIY CTBOP-
KaMH, TpOoIecC MPOJOJIKAETCS 0 OKOHYATEJBHOTO OTICNCHHS MENKOH
PBIOBI, TTOCIIE Yero KpYyIHas pbida M3BIMaeTCs U3 BEIPOCTHOW €MKOCTH, Oa-
prep pazOupaeTcs, MOIAYIH BBIHUMAIOTCS IJISI TIPOBEICHHUS COPTHPOBKH B

JIPYroi eMKOCTH.

JlaHHOE YCTPOMCTBO TO3BOJSIET OTCOPTHUPOBEIBATH Ooiee 90 % poIOBI

Puc. 8.13. [TnaByunit Moxysns:
1 - pama; 2 — OJIOKH IUIABYYECTH;
3 — merka; 4 — nasnpLpL 5 — BTYIKH,
6 — mepboprpoBaHHBIil MaTepUaT

Tpebyemoro pasmepa, pbida py 3TOM HE TPaBMHUPYETCH.

OCHOBHBIMU NIPEUMYILECTBAMH YCTPONCTBA NEPE] AaHAIOTAMH SBISIOTCS
€ro HU3Kas CTOMMOCTb, IIPOCTOTA U3TOTOBJIECHMS U HKCIUTyaTal[uu, IPUTO-
HOCTb K TPAHCIIOPTUPOBKE U 3HAUUTEIILHOE COKPALLIEHUE PYUHOr'O TPYAA IIPH

MIPOBEACHUH COPTHUPOBKH PHIOBI 0 pa3MEPHBIM TPYIIIaM.
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8.3. [lepeBo3Ka MKPHI U CHIEPMBI

B mpakTuke ppIOOBOACTBA OCYLIECTBISIOT NMEPEBO3KY HMKPHI M CIIEPMBL
Hkpy TpaHCTIOPTHPYIOT TOJIBKO OIIIOI0TBOPEHHYIO, TOTOMY YTO HEOILIOZAOTBO-
peHHas uKkpa OpicTpo morudaet. [lepeBo3sT ee B crienuanbHbIX AMUKAX U3 TIOT-
HOT'O TIEHOIUIACTA MM IUTACTHKA, 0OJI0KEHHOTO U3HYTPH NEHOILUIACTOM, KOTO-
PBIH CITYXKUT TETUION30JAMOHHBIM MaTepralioM. BHyTpu Takoro siyka 3akia-
JBIBAIOT JIEPEBSIHHBIC paMKH, oOTAHyThle Mapiei. Ha mapmo B omuH cioi
HaKJIabIBAIOT OIUIOI0TBOPEHHYIO UKpY. Ha BepXHIOI0 paMKy, IMEIOLIYIO CET-
YaToe JTHO, KJIaayT KyCOYKH Jib/ia. Bo BpeMs TpaHCIIOPTHPOBKH JIeT Ta€T U OpO-
LIaeT UKPY Ha paMKax, JIeKalux Hike. [Ipn 3ToM B siyKe MoJiep>KUBaeTCs
Temrepatypa ot 1 10 4 °C. B Takux smmKax mepeBo3sT B OCHOBHOM HKPY PHIO,
Y KOTOPBIX JIUTENBHBINA EPHO SMOPHOHAIBHOTO Pa3BUTHSL, YAIIE BCETO JIOCO-
ceBbIX. JlydIme Bcero nepeBO3UTh UKPY B MEPBYIO U MOCIIEAHIO0 HEJEIIO Pas-
BUTHSL. B 3TOT nepro; NKpUHKK MEHEE BCETO TyBCTBUTENIBHBI K MEXaHUUECKUM
BO3JCHCTBHAM: BHOpAIMK, TOMYKaM U T.1. B OIHOM NEHOIIACTOBOM SIIIUKE
pa3mepom 55x45%50 cm mepeBo3st 10 500 Teic. nkprHOK mensan, 300 Teic. —
¢dopenu u 1o 1,5 MITH. HKPUHOK HIYKH.

J1s TpaHCIOPTUPOBKU OCETPOBOM U JIOCOCEBOH UKPBI HCIONIB3YIOT JIET-
K{€ ¥ DKOHOMHYHBIE SIIUKH U3 CTHpoia. SIIKK uMeeT 6 BCTaBOK ¢ 6 CeKIHU-
samiu (puc. 8.14).

!t.!t\\
\

i £ |
Rocar weATEn ~

Puc. 8.14. SImuku jist TpaHCTIOPTUPOBKH UKPEI
Jis TpaHCTIOPTHPOBKH HKPHI ITpH Temnepatype oT —40 no +40 °C mpu-
MEHSIOT H30JIMPOBAaHHBIE EMKOCTH M3 IMOJIMATHIICHA CO CIIEHAIEHBIM 3aTBO-
POM ¢ XOMyTHKOM. EMKOCTE HMeeT BCTaBKH M CIIMBHOE YCTPOMCTBO C HAaBUH-
YHUBAIOLIAMCS KoJaykoM (puc. 8.15).
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Puc. 8.15. M3onupoBaHHbIe eMKOCTH TSl TPAHCIIOPTHPOBKH HKPBI

XpaHEeHUI0 U TEPEBO3KE MOIICKHUT CBEXKEOTOOpaHHAs cIiepMa, IoMe-
IICHHAs OTIENBHO IJIS KaKIOTO caMIla ¢ IDIOTHO NMPUTHAHHBIME TpOoOKaMu
BO U30CKaHKE MOMAaAaHusA BB [IpOOHPKHU C ITHKETKAMH 3aBOPAYMBAIOT B
MapJIo U OIyCKaOT B TEPMOC, HAIIOJIHEHHBII MEJIKO HAKOJIOTHIM JibJoM. [1pu
MEPEBO3KE CIICPMbI BAXKHYIO POJIb UTPACT TeMIepaTypa. Tak, mpu TeMiepa-
type 1-1,5 °C cnepma kapna coxpaHsieT CBOI aKTUBHOCTb Ha MPOTSKEHUH 2
cyT, Gopenu — 10 9, a oceTpoBbix — 18 cyt. Eciiu Temmiepatypa Bo3ayxa npu
TPaHCIIOPTHPOBAHUM CIIepMBI BhITIe 25 °C, TO HOBYIO MOPIIHIO JIbJa 3aKJia-
IBIBAIOT yepe3 kKaxaeie 10 4. [lepen ncnoiap3oBaHueM CHEPMBI IPOBEPSIOT
ee KauecTBo.

8.4. llepeBo3Ka 1 BpeMeHHOE XpaHEHUE KUBOI PHIObI
HA MePHO] peaJu3anuu

1 nepeBO3KU BOJHBIX OPTaHU3MOB UCIOJIB3YETCSI MHOKECTBO TpPaHC-
MOPTHBIX €MKOCTEH. BBIOOP TOrO MM MHOTO BU/Ia EMKOCTH 3aBHCHUT OT OCO-
OeHHOCTel IepeBO3UMOro 00beKTa M 0T SKOHOMHYECKHX II0Ka3aTesel nepe-
BO3KHM. Ha BBDKMBAaeMOCTb OPraHU3MOB BO BPEMsI TPAHCIIOPTUPOBKH OKAa3bl-
BaeT BIMAHHUE Ps (PaKTOPOB, OCHOBHBIMH M3 KOTOPBIX ABISIOTCS COIEpIKa-
HUE KHACIOPOJa B BOJE, HAKOIUICHUE IIPOAYKTOB KU3HEACSATEIBHOCTH, J1aBU-
HOOOpa3HbIi Iporecc rudey NepeBO3UMbIX 0OBEKTOB B PE3YJIbTATE HAKOII-
JICHUS! TIPOAYKTOB JKHU3HEIEATEILHOCTH, (PaKTOp CBOOOAHOTO IPOCTPAHCTBA.
EnuHBIX NPUHIMIIOB pacuyeTa HOPM IOCaAKH 0OBEKTOB aKBaKyJIbTYPhI BO BCE
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TPaHCIIOPTHPOBOYHBIE EMKOCTH B HACTOSIIEE BPEMS HE CYIIECTBYET, IO-
3TOMY HOPMY IOC3IKH PAaCCUUTHIBAIOT MCXOMS U3 CIEIM(PUIECKIX 0COOCH-
HOCTEW TOW WJIM UHOW €EMKOCTH. XapaKTEpUCTHUKA OCHOBHBIX TPAHCIIOPTHPO-
BOYHBIX €MKOCTEH IpuBesieHa B Tadm. 8.1.

Ta6auna 8.1. OcHOBHbBIE BH/IbI TPAHCIIOPTHPOBOYHBIX eMKOCTeii

HaumMenoBanue eMkocTd |O0BEM BOJIBI Cucrema aspanuu
Cyna 1851 Cmena Bogpl. IIpogyBaHue BOJIBI KHCIOPOIOM
IIpopesn 30T CMeHa BOJbI
Baronst 30T Pacnbutenne Boapl uepe3 HopcyHKU
Marmmuss! 3T ITponyBaHue BOAbI BO3LYXOM HIIH KUCJIOPOJIOM
Yanbl 2T MexaHuuecKoe nepeMeliiBaH|e BO BpeMsl IBHIKEHUS
KaHHbI MeTaIIIMYeCKHE 25-30n —
Kannb! u3 oprcrexina 40 [IpoyBaHue BobI KHCIOPOAOM
[MakeTsl 20-300 1 |OnpeneneHHbI# 3amac KHCIOPOIa
TTakeTsI ¢ a3paroOHHBIM 20-300 1 |OnpeneneHHBIH 3a1ac KUCIOPOZA M POyBaHHUE BOJBI
YCTPOHCTBOM KHCJIOPOIOM
Bungonst 351 OnpeienieHHBIH 3amac KUCIopoaa

PasznmiuatoT BHYTPHUXO3SHCTBEHHBIE M MEKXO3SHCTBCHHBIC IIEPEBO3KH
pBIOBI. BHYTpHUXO3SHCTBCHHAS MTEPEBO3Ka — 3TO MEPEMEIICHUE PHIOBI U3 O/
HOTO TIpy[ia B IPYTOH, HATIPIMeEp, U3 3UMOBAIGHBIX MPYIOB B HATYJIBHEIC, U3
HaryJbHBIX — B MPYIBI-CAJKU U T. 1. MEXX035HCTBEHHBIE TIEPEBO3KH OCY-
IICCTBIISFOT IIPH TPAHCTIOPTUPOBKE MOCATOTHOTO MaTepHaia i3 PeIOOITHTOM-
HUKOB B TOBapHBIE XO3SICTBA, TNIEMEHHOTO U PEMOHTHOTO ITOTOJIOBbS B MOJI-
HOCHCTEMHBIE X035ICTBa M PHIOOITUTOMHIKH M B IpyTUX cirydasx. [Tpu me-
PeBO3Ke PBIOBI CIEMYET CTPOTO COONIOIATh CIelHalbHble BETEpUHAPHO-Ca-
HUTapHBIE MpaBwia. Ha mepeBo3uMyro prIOy IpH MEXXO03SHCTBEHHBIX Iepe-
BO3Kax 00s13aTeIbHO UMETh CHEIHAIbHOE BETEPUHAPHOE CBUACTEIHCTBO, a
pu 00JTaCTHBIX MEPEBO3KaX — pa3pelieHre BETePUHAPHBIX CIYKO o0macT-
HBIX OpraHU3aLMi.

JKuByro peIOy IepeBo3sT B BOJIE M OUECHB PEIKO 0e3 BOIbI. J{JIst mepeBo3KH
PHIOBI MPUMEHSIOT Pa3IMYHbIE BUABI TPAHCIOPTA: TYy>KEBOH, aBTOMOOUIIb-
HBIH, KEJIe3HOAOPOKHBINA, BOJHBIN U BO3AYLIHBINA. [ 3TUX Lenell MOXKHO
HCTOIb30BAaTh JIIOOBIE eMKOCTH: OPE3eHTOBBIC YaHbI, MOJIOYHBIC (JIATH, TO-
JIMATUJIEHOBBIE MAKEThl, METAJIMYECKHE KOHTEHHEPHI, BOJOBO3bI, MOJIOKO-
BO3BI, a TAKXKE CIEIMATU3UPOBAHHBIN YKUBOPBIOHBI TPAHCIIOPT: MAIIHUHBI,
BaroHEI.

[pu nepeBo3Ke pHIOBI HEOOXOMMO COOIIOIATH ONPEACIICHHEIC TPeOOBa-
HUS K BOJIC ¥ K TPAHCIIOPTHOW eMKOCTH. BoJia [uist mepeBO3KH PHIOI TOJKHA
OBITh HACHIIICHA IOCTATOYHBIM KOJIMYECTBOM KHCIIOPOIA ISl IBIXaHUS PBIO,
HO W OBITh YHCTOW, HE UMETh Pa3IMYHOTO poja B3Beced, pH nomkeH OBITh
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HEWTpaNbHBIM, COAEPKaHNE UOKCHIA YrIepoaa MUHUManbHoe. /s Temo-
TMOOUBEIX PHIO B TEIUIOE BpeMs roja Hambolee jKelaTelbHa TeMIepaTypa
10-12 °C, a mna xonoxHOMOOHBEIX — 6-8 °C. B 3uMHee BpeMs TeMIiepatypa
BOABI HoDKHA ObITE oKosro | °C. [ mepeBo3KH peId B TPAHCIIOPTHYIO €M-
KOCTh HAJIMBAIOT BOAY U3 TOTO BOJOEMA, B KOTOPOM OHHU HaXOMIIHCh.

Ilepen morpy3koil peIOBI B €MKOCTH CIEXyeT COONIONAThH CICIYOIINE
npaBuIa:

1. Ilepen TpaHCHOPTHPOBKOH B Pyroe X03sHCTBO pHIOY BHIICP)KUBAIOT B
YHCTOM MPOTOUHOH BOjE B TedeHue 2— 4 4. 3a 3TO BpeMs NPOMBIBAIOTCSA
XKaOpBbl, YACTUYHO OCBOOOKAAETCS KUIICYHHUK;

2. EMKOCTB /111 IEpeBO3KH JIOJDKHA OBITH YUCTOW ¥ MPOJE3UH(UIIMPO-
BaHa 20—40 %-HBIM pacTBOPOM H3BECTH;

3. Temnepatypy BOAbI B EMKOCTH CIIEyeT TOHMKATh TOCTETIEHHO, B Te-
YeHHE HECKOJIBKUX YacoB, B 3aBUCHMOCTH OT Pa3HHIIBI TEMIIEPATYp BO n30e-
XKaHUE TEMIIEPaTypPHOTO MOKa y pbI0. MOXXHO pEKOMEHI0BaTh COBMECTUTh
TPaHCIIOPTHPOBKY 1 aHTUIIAPAa3UTapHbIE BAaHHBI. 11 3TOr0 MOXKHO 00aBUTH
1-2 kr nosapenHoit conu Ha 1 M3 Bozbl. Takoe KOJMYECTBO COJH CMOCOO-
CTBYeT KaK OYMIICHHUIO OT 3KTOIAPa3UTOB, HAXOASIINXCS B CIIM3H U Ha KOXKe
PBIO, TaK U, KaK MoKa3ana MpakTHKa, YIYYIICHUIO (PU3H0JIOTHYECKOTO COCTO-
SIHUSL PBIOBI M YMEHBILEHHIO OTX0/1a. Y Ka3aHHOE KOJIMYECTBO COJIM PEKOMEH-
JyeTcsi IPUMEHSITh TP JalbHUX MepeBo3Kax. [Ipu TpaHCIOPTHPOBKE PHIOBI
BHYTPH X0351CTBa U IPH MPOAOKUTENBHOCTH JI0 2 4 KOHIICHTPAITUIO MOXKHO
YBEJIUYUTH B 2—3 pasa;

4. Bo BpeMsl IEPEBO3KU HE PEKOMEHIYETCSI IPU YaCTUYHOW MJIM MOJHOM
CMEHE BOJIBI B €MKOCTH MOJIb30BaThCS BOJOW M3 KOJIOJIEB MM TOPOJCKHX
BOJIOIIPOBO/IOB, TaK KaK BOJIa B HUX OTJIMYAETCS IO CBOEMY XHMHYECKOMY
cocTaBy. B aTom ciydae Bogy OepyT U3 KaKOro-HHOYAb OTKPBITOTO BOJIOEMA,
OJIaroIoIIyIHOTO TIO 3a00JIEBaHUSM.

JAnst IepeBO3KH PBIO UCTIONB3YIOT PA3INYHBIE EMKOCTH, KOTOPBIE TOTOBSIT
K nepeBo3Ke. TpaHCIOPTHBIE eMKOCTH JIOJDKHBI UMETh TJIafIkue CTEHKH 0e3
OCTPBIX YTJIOB M BHICTYNOB. [Ipyn HEOOXOIUMOCTH MX O0OPYIYIOT CUCTEMOI
KHI3HEo0ecIeueH s : OaJUIOHAMH € KHCIIOPOJIOM, KOMIIPECCOpaMH H Jp.

JImunHOK BHYTpH XO034HCTBa yallle BCEro MEePEBO3ST B CTAHAAPTHBIX MO-
JIOYHBIX OMAOHAX EMKOCTEIO 0K0J10 40 1. B 01HOM TakoMm Ou0HE B TEUEHUE
2 9 MOXHO TPaHCTIOPTHPOBaTh 710 200 ThIC. HEMOAPOLIEHHBIX JINYNHOK Kapra
n 710 100 ThIC. — pacTUTENFHOSAAHBIX pHIO. B 0jHOM OMTOHE MOAPOIIEHHBIX
JIMYUHOK KapIa — COOTBETCTBEHHO 10 16 ThIC. IK3EMILISPOB U MOAPOILEHHBIX
JIMYMHOK PacTUTEIBHOSAIHBIX PbIO 10 8 ThIC. 3K3eMIuipoB. [locie Toro kKak
B OMJIOH MTOMECTSIT yKa3aHHOE KOJIMUYECTBO JINUMHOK, €T0 JI0JIMUBAIOT JIOBEPXY
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BOJIOH M 3aKPBIBAIOT KPBIIIKOW. DTO yMEHBIIAeT MEXaHHIECKYO TpsCKy. [1o-
ClIe JOCTaBKH K MPYAY, Tie OyAyT BEITYIICHBI IMYMHKH, ONIOHBI OTKPHIBAIOT
1 YCTaHAaBJIMBAIOT UX B BOAY TakK, YTOOBI BOJa HEMHOTO HE JOXOIMIA JO-
BepXy. B TakoM 1motoxeHNY OHM JOIKHBI HAXOIUTHCS 0 TEX 0P, I0Ka TEM-
nepatypa BoJpl B OMJOHaxX U B Ipyy He cpaBHseTcs. [locne 3Toro nx Hakio-
HSIOT, ¥ JINYNHKH CBOOOIHO yXOAAT B MPY/I.

PrIOy BHYTpH X03sIICTBa OUEHb YacTO MEPEBO3SAT B OPE3EHTOBBIX YaHaX.
[epen TpaHCTIOPTHPOBKOW PBHIOBI U MOCJIE HEE YaHbl AE3UH(DUIMPYIOT pac-
TBOPOM H3BECTH.

JKuBophIOHbIE BaroHbI MpeIHa3HaYeHb! JUIsl IEPEBO3KH PHIObI Pa3IMIHOTO
BO3pacTa Ha JajbHKE paccTosHMs. Bosa aspupyercst ¢ OMOIIBIO (POPCYHOK U
B BHJIE KaIeNb MafacT B pe3epByaphl. [l CHUKEHHUS TEMIIEPaTyphl BOABI HC-
none3ytoT neq. [IpensapuTenbHO BOAY B pe3epByapax a’spHpYIOT B TeueHHe 1
y. CucTeMa aspaiyy JOJDKHA OBITh BKIIFOUCHA W B NEPHOJ IIOTPY3KH PHIOBL.
ITpu nepeozke Mooy (1-20 r) BcackIBaromye KiarnaHbl HACOCOB M PE3EPBY-
apoB OOTATHMBAIOT JIENBIO WIIM CETKOM IUIS MPEIOTBPALICHHS ITONafaHus MO-
JIOAW B MAaruCTPaJIbHbIE TPYOBI a9pallHOHHON CHCTEMBI.

ABTOMAIIIMHBI AJIS IEPEBO3KU )KUBOM PHIOBI HMEIOT aBTOILUCTEPHY EMKO-
ctbto 2400 5. I1pon3BOIUTENFHOCTE BO3IYLIHOTO KOMITPECCOPa LHCTEPHEI
10 M%/4. B ee nepesHeii 4acTH HAXOAUTCSA EMKOCTB JUIS JIbA IS OCYILECTB-
JICHUS] BO3MOKHOCTH OXJIQXKJICHHUS BOJbI U XpaHEHHsI CHYJIOH phIObL. B 3a7-
Heil CTeHKe IUCTEPHBI UMEETCSI JIIOK C BO3AYIIHBIM PYKaBOM, Yepe3 KOTOPBIH
BBITTYCKAIOT PHIOY.

Iepen morpyskoit peIObl Ha >KMBOPHIOHYIO MalIMHY BOJIY JIOBOJAT JIO
OTIpe/IeNICHHOH TeMIiepaTypsl. [y HachIeH s BObI KUCIOPOJIOM TIepe]t I10-
rpy3koil Ha 10—15 MMH BKIIOYAIOT a’3pallMOHHYIO0 CHCTEMY IPU OTKPBITBHIX
KpBIIIKaxX 3arpy304HBIX JIFOKOB. Bo Bpems morpysku asparop JOMmKeH pado-
TaTh TIOCTOSTHHO. 3arpy3Ka peIObl OCYIIECTBIAETCS Yepe3 BepxHue moku. [1o-
CcJie TIOJHOM 3arpy3KH YPOBEHb BOABI HOJDKEH ObITh He Hike 30— 40 MM ot
BEPXHETO KOHIIa TOPJIOBUHEL. B ciydyae BBIHYKIEHHOW OCTAaHOBKU aBTOMO-
OIS a9palioHHAs CUCTEMa JI0JDKHA PaboTaTh HEMPEPHIBHO.

Jnst mepeBo3ku pbIObI TpuMeHsI0T aBtouuctepHbl ALITIT-2,8/53A,
AILKP-3, xuBopsiOHBIN aBTOnOE31 NKA-4.

Astomuctepna AIIIIT-2,8/53A mpencraBisier co00i M30TEPMUIECKYIO
€MKOCTb, YCTaHOBIJICHHYIO Ha aBToMamnHe ['A3-53A. OHa npeaHa3HaueHa
Juts nepeBo3ku 10 1200 kr peiObl. B nepenHeii yacTu aBTOLMCTEPHBI HIMEETCS
emMkocTh a1t 100 kr npaa. LluctepHa mmeeT JiBa JIOKa, 3aKpbIBAIOLIMXCS
KPBIIIKaMH FEPMETUYHO. 3alOJIHIIOT EMKOCTh BAKYyMHBIM HacocoM. Beirpy-
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XKalOT peIOy Yepe3 OTBEpPCTHE B 3aJHEH YacTH LUCTEPHBI, K KOTOPOI Kpe-
TTUTCS CITUBHOM MEPEHOCHBIH pyKaB. LlrcTepHa 0060opymoBaHa CHCTEMOH K13~
HeoOecTIeYeHu s, MPEACTABIAIONEH co00i KoMIpeccop, paboTAIONIHIA OT KO-
poOkm 0TOOpa MOIHOCTH JBUraTels aBTOMAIIMHBL. Bo3ayx mopmaioT B Iu-
CTEpHY IO IIJIAHTaM C OTBEPCTHAMH, PAcIlOI0KEHHBIMHU Ha JHE IIUCTEPHEL. B
3MMHEE BpeMsI BOJIa B IIUCTEPHE MOXKET MOJOTPEBATHCS 3a CUET BBIXIIOMHBIX
ra30B aBTOMOOMJISL.

Asrouuctepry ALDKP-3 monTHpyroT Ha aBToMamuny 3U1JI-164. Bme-
CTMMOCTB 1cTepHbl 3 M3, B Hell MoxkHO iepeBo3uth 10 1400 Kr peiObL. 3a-
MIOJTHEHHE IIUCTEPHBI BOAOH OCYIIECTBISETCS BaKYyMHBIM HACOCOM. 3arpy-
KAIOT PHIOY C MOMOIIBbIO MHEBMOIIOIbEMHHKA, Pa3rpy3ka OCYIIECTBISIETCS
yepe3 OTBEPCTHE B HIDKHEH 9acTH 3aJHEH CTEHKH HUCTEPHBI, CHaOXXEHHOE
pykaBoM quameTpoM 250 MM. A3pariuio BOAbI B UCTEPHE IIPOBOJIAT IIPH T10-
MOIIX KOMIIpeccopa.

JAnst IepeBO3KH PHIOBI HCTIONB3YIOT TAK)KE ChbEMHBIE KOHTEHHEPHI, H3T0-
TOBJICHHBIE U3 PA3IMYHBIX MaTEPUAJIOB.

Konreitneps: «TRANSPORT» (LINN) BbIONHEHBI U3 CTEKIOILUIACTHKA
IByX 0a30BbIX pazmepoB 120x95 u 160%25 cm. BricoTa B AByX BapuaHnrax 75
n 95 cM. CTeHKH KOHTEHHEPOB B BEpXHEH 4acTh 3akpyriieHbl. Takas koH)u-
rypaius yMeHbIIaeT BOJHEHUE BOJIbI BHYTPU KOHTEHHEpa PU TPaHCIIOPTH-
poBke pbiObl. KoHTeliHepsl 000pyqOBaHbI CTAHAAPTHBIM BEPXHHUM JIFOKOM
(93x63 cM), KOTOPBIi O3BOJISAET MOTPYKATH PHIOY B KOHTEHHEP C TOMOIIBIO
cayka. MexaHHU3M 3aMKa, BCTPOCHHBIN B KPBIIIKY, MOTHOCTHIO MCKIIIOYAET
TIOBpEX/ICHNE PHIObI. B KOHTEiHepe yCTaHOBJIEHBI PEIIeTKa Ha CIMBE U IIa-
poBoii kpaH (puc. 8.16).

JKuBOpBIOHBII KOHTEHHED MpeJHa3HaueH IS MepeBO3KH pBIOHI (2500 1) u
YCTaHaBIIMBACTCSI HA TPAHCIIOPTHOE CPEJCTBO B CIEHAILHOM Kapkace. KoH-
TEHHEp BBITIOIHSETCS IBYXCIIOWHBIM, BHYTPEHHHH CIIOH KOTOPOTO NMEET TOJI-
mmHy 15-20 MM 13 BerieHeHHOTO onmaTINIeHa. CTeHKa KoHTelHepa obecre-
YHMBaeT U3MEHEHUE TEMIIEPaTyphl CO CKOPOCThIO He BhIIe 1 rpan/d. Konreii-
Hep 000pyI0BaH ABYMsI JIIOKaMU JUISI 3arPy3KH U BBRITPY3KH pHIOBI. BepxHuit
oK pazmepom 720x580 MM KpermuTcsi K eMKOCTH METIISIMU U (pUKCUpyeTCs
JBYMSI PE3MHOBBIMHU 3allOpaMM M CHaOXKeH YCTPOWCTBOM JUIS BBIXOJA BO3-
nyxa. Huwxauit mox umeet pazmepst 360x90 mM. B HibKHelH 4acTu KOHTe#H-
Hepa MMEETCsl CJIMBHOW KpaH C BOPOHKOTacHTENeM Ha 2 JIoHWMa, KOTOPBIH
CHa0>XeH OBICTPOCHEMHBIM COEIMHEHHEM U 3aIIUTOM OT MOIaAaHus PhIOBI B
ciBHOE oTBeperue (puc. 8.17).
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Kppimika ¢ ra30B5IM aMOPTU3aTOPOM

3anuTHas 3a/IBIKKa nepen nuIro3oM

|-
-~

Puc. 8.16. Konteitnepsr « TRANSPORT»
(LINN)

CraHiapTHBIN OUTIO3

Puc. 8.17. KoHteliHep uIst TepeBO3KH KUBOH
PHIOBI

CeroJyieTKoB, FOJIOBHKOB, a TaK)Xe TOBAPHYIO PbIOY, MPOU3BOAUTECH U
PEMOHT MEPEBO3ST B CIEUUATBHBIX ChEMHBIX KOHTEHHEpax, U3roTaBIuBae-
MBIX U3 JIUCTOBOTO IMHIIEBOTO ATIOMUHUS 00BbeMoM 1,8 M. Konreiinepst
YCTaHABJIMBAIOT B Ky30BE aBTOMOOWIIS HITH TpakTopa. Boga B HUX MOXeT a3-
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PHPOBATHCS C TMOMOIIBIO OCH30KOMIIPECCOPHOH YCTaHOBKH, CMOHTHPOBAH-
HOH B mratopme aBTOMOOWIA. B HUX HE MpeaycMOTpeHa TEIUION30IISIHS,
MI03TOMY 3UMOH IIEPEBO3UTH B HUX KUBYIO PBIOY HE PEKOMEH/IYETCSL.

Jlnst iepeBo3KH PhIOBI Ha HEOONBIINE PACCTOSHUS UCIIONB3YIOT Majora-
6aputHsie pyunbie Tenexku (TY-250A, YTP-0,3), a Takxe rpy30BbIle MOTO-
posnepbl MI'-150. PyuHble TeneXKu NPUMEHSIOT IJs1 NEPEBO3KU JIMUYUHOK
Kapra 1 ApYrux pel0 13 MHKYOAallMOHHOTO 11eXa, HEPECTOBBIX MPYIOB B APY-
T'He KaTeropuy NpyJ0B, HCHONIB3Ysl HeOOMbIINEe KOHTEHHEPH!, OUIOHBI MU
MOJIMATUICHOBBIE NAKETHI.

XuByro ppi0y MOXKHO TepeBO3UTh U Oe3 Bojbl. Yalle Bcero Tak mocry-
IAFOT C TOBApHO# pbI0Oiil. UeM HIbKe TeMmeparypa Bo3yXa, TeM JUIUTeIbHee
MOXeET OBITh IIEPEBO3Ka, HO OHA HE JJOJDKHA IPEBHIIaTh 2—4 4 i1t peId pas-
JMYHBIX BO3pAacTHBIX KaTeropuil. Temmeparypa BO3gyxa HpH 3TOM He
nomwkHa ObITh HIKEe 0 °C, 4ToOBl y pHI0 HE MPOM3OILIO 0OMOpaKMBAHUE
xabp. PpIOY momemaroT B JIOTKH WK SIIUKA B 1-2 ciost. Ha mHO ykimanmsr-
BAIOT BJIAJKHYIO MapJIi0 WIN TpaBy. SIIUKN YKIAaIpIBAfOT OJUH HAa APYTOH B
CTOIIKY IO 7—8 TIT., OpPOIIIat0T OOMIEHO BOJOU W 3aKPHIBAIOT Ope3eHTOM. JIHO
SIITUKOB JIOJDKHO UMETh OTBEPCTHUE IS CTOKA BOJIBI.

B HacTtosmee Bpems pacrpoCTpaHeHa JT0CTaBKa TOBApHOM PHIOBI, mepe-
JIOKEHHOM MEJIKHMM JIbJIOM, B CETYAThIX IIACTUKOBBIX JIoTKaX. [IpakTudecku
Ka)XJJ0€ COBPEMEHHOE PHIOOBOTHOE XO3IHCTBO UMEET JIEOTeHepaTop, ¢ Mo-
MOIIBI0 KOTOPOI'O MOJYy4YaroT KYCOUKH JIbJia pa3IMyHON BelnyuHbl. JIOTKH
YKJIaABIBAIOT Apyr Ha apyra. IlomydwBmiuiics makeT JOTKOB (OKoJo 1 T
PBIOBI, MOXXHO MEHbIIIE, B 3aBUCHMOCTH OT 00beMa MOCTABKH) OOMAaTHIBAIOT
LIMPOKUM CKOTYEM, U pbl0a roToBa K IepeBo3ke. Takoil mpsiMOyroJIbHbIH 1ma-
KET JIOTKOB JIETKO TPY3UTh, IepeMeNaTh ¢ IOMOIIbIO MTOTPY3YHKOB. Takoi
crocob repeBO3KH TOBAPHOM PHIOKI B JISTHEE BPEMsI COXPaHSIET PhIOy CBeXei
B T€UEHHE JIBYX CYTOK IpH Temueparype okoiio 0 °C, mpu 3ToM OHa HE 3aMO-
paKMBaeTCS M HE TepsieT CBOMX BKYCOBBIX Ka4eCTB.

8.5. I'mapoTpaHcnopT M BaKYyMHBbI€ YCTAHOBKH

Jlnst IepeBO3KK MOJIOJH PhIO, TIPOU3BOAMTENICH M KOPMOBBIX OECHO3BO-
HOYHBIX HCIIOJIL3YIOT BaroHb! THa B-20 u B-329, ocHammeHnHbIe 1ByMS pe3ep-
Byapamu o0mei emkoctsio 30 T. Bona aspupyercst B HuX ¢ momonipo 120
(OpCYHOK M B BH/IE MEJIKHX Kallellb I0TaaaeT B pe3epByaphl. JKUBOPHIOHBIN
BaroH B-20 npezacrasisier co00# ABYXOCHBIH BaroH ¢ JByMs pe3epByapaMu:
OOJIBIIMM M MaJIBIM. PsioM ¢ HUMU pacrioyioxkeHb! Oaku 1yt Jibaa. Bmectu-
MOCTB pe3epByapoB M pei0 cocTasuser 30,5 m°. Baron B-329 ormmuaeTcs
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oT B-20 Tem, 4T0 B HEM UMEETCS XONOAWIbHAs yCTaHOBKA. BMecTUMOCTS pe-
3epByapoB cocTasset 29 M3,

[IpenBapuTensHO BOAY B pe3epByapax HEOOXOIMMO POa3pPUPOBATh B Te-
YeHHe | 1 ¥ He BBIKIIIOYATh a3PALHOHHYIO CHCTEMY J1a)Ke BO BPEMsI IIOTPY3KH
pBIOBL. B iyt HeoOXoamMo oTOMpaTths CHymIyio peiOy. I[Ipu mepeBo3ke Mo-
mozu peid Maccoit 120 T BcackIBaromue KiarmaHbl HACOCOB U Pe3epByapoB 00-
TATUBAIOT MEJIKOSAYCHHON KAIPOHOBOW JEIbI0 WIU JIATYHHOM CETKOH, I
TOTrO 4TOOBI HE TOMYCTHUThH MOTIA/IaHKS PHIOBI B MarucTpaibHble TpyObI adpa-
LMOHHOW CHCTEMBI M N30€XaTh 3acopeHus HOpPCYHOK.

Kupopriousiii aBronoesn MKA-4 cocroutr n3 apromamuusl 3MJ1-130 n
mpuiena. Ha aBToMammHe W mpHiene yCTaHAaBIMBAIOT UYETHIPE CHEMHBIX
KOHTelHepa 001Iei eMKOCTBIO § 3. Onu Bmemarot 4000 kr pr1061. KoHTEiH-
Hepsl 000PyI0BaHbI a3PAlMOHHBIM YCTPOMCTBOM.

Bbnaromaps moyoKHUTEIFHBIM Ka4eCTBaM LIMPOKOE MPUMEHEHHE JUTS T1e-
PEBO3KH JIMYMHOK PHIO MOJYYMIN MOJIHITUIICHOBBIE MakeTsl. IlepeBo3ka B
MaKeTaxX HCKJII0YAeT BO3MOXHOCTH IIepeHOoca 3a00JeBaHMM, TaK KaK MAKeT
UCTIONB3yeTCs OJJHOPa30Bo. [Ipo3pavHOCTh MakeTa Mo3BOJISIET BECTH HAOIIO-
JICHHUEC 3a MEePEBO3MMON pbiOOi. IIIOTHOCTh MOCAAKH PBHIOBI B MAKETHI BO
MHOTO pa3 BBIIIE IO CPABHEHUIO C MOCAJAKON B OTKPBITHIE eMKOoCcTH. Cyie-
CTBYeT J[Ba TUIIA IIAKETOB: CTaHIapTHBIE (eMKOCThIO 40 1) ¥ KpyIHOrabapuT-
Hble (10 300 1), KOTOpBIE UCTIONB3YIOTCS AJIsl IEPEBO3KK KPYMHBIX pbIO. [1a-
KEThI U3TOTOBJISIFOT U3 MOJIUATHICHOBOTO pykaBa mmpuaoit 40-80 cM, Toi-
umao# mienku 0,07-0,15 mm. CranmaptHbii nakeT 00bemMoM 40 J1 U3roTaB-
JIMBAIOT U3 pyKaBa HUpUHON 50 cM, uinHOM 95 cM. i yBeTnueHHs HalexK-
HOCTH X JICJIAfOT U3 HECKOJIBKUX CJIOEB TIOJIMATHIICHA.

OMm1010TBOPEHHYIO M 00ECKIIEEHHYIO HKPY OCETPOBBIX PHIO MOXKHO TIe-
PEBO3UTH U B ITOJIMATHUIICHOBBIX ITAKETaX, KOTOPHIE 3aII0JIHEHBI BOJIOM, HACHI-
meHHo# kuciopogoM. CooTHOIIEHHE 00beMa BOBI ¢ MKPOH M KHCIOpona
npuauMaroT 1:1. OnTuManbHas TeMmrepaTypa IpH NEpeBO3KE 3aBHUCHT OT
BuAa peIObI. IlepeBo3ka He HomKkHA JuIUThCs 6osee 10 4.

Ilepen TpaHCHOPTHPOBKOM B MakeT HAIMBAIOT BOJY C JIMUUHKAMH PHIO.
[T1oTHOCTH OCAKH JIMYMHOK Kapra cocTaBiseT 2—2,5 ThIC/J, paCTUTEIbHO-
SITHBIX PBIO TIPH MEPEBO3KE HA HEOOJBIINE PACCTOSHUSI — J0 7 THIC/I, a PH
JUTHTETIHHON TIEPEBO3KE — 110 2 THIC/JI. 3aTeM B MAKET BCTABISIOT PE3NHOBYIO
TpyOKy JUMHOHM 5—6 cM u monarot kuciopon (puc. 8.18). BepxHioto gacts
IaKeTa ¢ TPyOKOH 3aBsI3bIBAIOT M30JISILIMOHHON JIGHTOH M JUISl TePMETHYHOCTH
32)XKMMAl0T CIIENHAIBHBIM 3KUMOM. [IpUTroTOBIICHHBIE AKETHI TOMEIIAIOT B
KapTOHHBIE KOPOOKH M TEpeBO3SAT JIOOBIM BHJIOM TpaHCHOPTAa. Y aKoBaH-
HBII TaKMM 00pa3oM IaKeT MOXKHO TPaHCIOPTHUPOBATH IPOJOIDKHTEIHHOE
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BpeMs U Ha OombIIie paccTosiHASA. Ecm Bo BpeMst TpaHCIIOPTUPOBKH 0XKHAA-
eTcsl pe3Kasi CMEHa TEMIIEpaTyphl, TO B KAPTOHHBIE KOPOOKH, BOKPYT ITaKe-
TOB, CIEIyeT MOMEIAaTh TEIUION3OJIIMOHHBIN MaTepuan (BaTy, MOPOJIOH,

Oymary).

Puc. 8.18. TlakeTsl ¢ KHCIOPOIOM

[TakeTsl MEPEBO3SIT U POCCHINBIO, O3 ynakoBKH. [1Jisl 3TOro B Ky30B aBTO-
MalllMHbl YKJIQJBIBAIOT COJIOMY, 3aKpHIBAIOT €€ OpEe3eHTOM, Ha KOTOPBIH
YKJIaIBIBAIOT MaKeThl. [Ipu 3TOM NaKeThl CBA3BIBAIOT.

B nonmaTHIICHOBBIX NMakeTax BO3MOXKHA W NEPEBO3Ka KPYIHOW pHIOBI.
Pa3zmepsl makeToB BapbUPYIOT B 3aBUCUMOCTH OT BEJIMYHHBI MEPEBO3UMOIL
pBIOBL. MakcuManbsHO nakeTsl focturarot 300 .

JUi1st IepeBO3KH UKPBI, JINYHHOK U MOJIOJIM MOYKHO IIPUMEHSTD Pa3iIMvHbIe
MOAN(HKAIMY TPAHCIIOPTUPOBOYHBIX €MKOCTel (KaHHBI). KaHHBI U3roTaB-
JIMBAIOTCSI MPEUMYIIECTBEHHO U3 CTEKJIOMIacTHKa. OCHOBHBIM UX JIOCTOHMH-
CTBOM SIBJISIETCSl IPOYHOCTD U B TO )K€ BPEMsI JIETKOCTb.

9. CUCTEMbI ABTOMATHU3UPOBAHHOT'O KOHTPOJISI
M YITPABJIEHUA ITPOHECCAMMU BbIPAILINBAHUS PBIBbI

9.1. IlapamMeTpbI KOHTPOJIS ¥ YNIPABJEHUS B CHCTEMAaX aKBAKYJIbTYPbI

Bopna npyna, kak 1 J11000T0 Jpyroro eCTECTBEHHOTO BOJIOEMa, IIPEJICTaB-
nsieT co00i pacTBOp BCEBO3MOXHBIX HEOPTaHMYECKUX COJIEW W OpraHude-
CKHX COEIMHEHMH, TOMAIa0INX B BOLY C TOKASIMH, TAJIIBIMHA BOJIaMH B pe-
3yJIbTaTe CMBIBA C OKpPYXKAloLIeH IUIOMmagu BOJ0cOOpa, pa3sMblBa TPYHTa,
KHU3HE/ICATEIbHOCTH BCEBO3MOXHBIX JKMBBIX OpPTraHU3MOB (THIPOOHOHTOB),
HACEJISIOMINX BOJIOEMBI, a TaK)Ke M APYTUX HUCTOYHUKOB. MeXay opraHude-
CKMMH U HEOPTaHWYECKUMHU COCTUHEHUSAMH, TIOYBOH, BO3AYXOM U KUBBIMHU
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OpraHM3MaMH, B TOM YHCJIEC PBIOOH, CYIIECTBYIOT CIIOKHBIC CBSI3H, OMpEc-
JISTIOIIHE COCTOSHUE BOJIOEMA U €TI0 IPUTOIHOCT JIJISl HOPMAJILHOTO POCTa U
KHU3HEICATEIBHOCTH PbIO M IPYTUX TUAPOOHUOHTOB. [IpOUCXOJUT MOCTOSH-
HBII KPYrOBOPOT OPraHUYECKHX M HEOPraHHMYECKUX COSIUHEHHM, UX KOJH-
YECTBCHHBIC M KAYCCTBEHHBIC U3MCHCHUS, MO3TOMY THAPOXUMHUYCCKHUNA pe-
’KAM BOJIOEMOB ITOCTOSIHHO MEHSIETCS.

Poct u noBeneHne peiObI 3aBUCAT OT psia PU3HOIOTUIECKUX, THAPOXH-
MHUYECKUX M MOBEeHUSCKUX (hakTopoB. Bee mokaszarenu cpejibl B3auMOCBsI-
3aHbI, IOTOMY YTO BOJA SIBISICTCSI CPEOH JKU3HH ISl BCEX BUIOB pbIO. BhI-
COKHE TUIOTHOCTH TOCAJIKH PHIObI 1 MHTEHCHBHOE KOPMJICHUE YacTO MPUBO-
JT K U3MCHCHHUIO THIPOXUMHUYECKOTO PEXHMMa, Jejas ero HeOJarompusT-
HbIM Ut pbi0. HecBoeBpeMeHHbIC MEphI 10 YCTPAHEHHUIO OTPHUIIATEIBHBIX
MOCJEACTBII MHTEHCU(DMKAIINH SBJISIOTCS OCHOBHOM NPUYUHOM rubenu poio
BO BpEMs 3UMOBKH, CHUKCHHUS PHIOONPOTYKTHBHOCTH, BO3HUKHOBEHHSI pa3-
JIMYHBIX 3a00JICBaHUH, TIOATOMY UL 3TOTO0 HEOOXOJUMO OCYIIECTBIIATH IM0-
CTOSIHHBIC HAaOIOJICHHS 3a BOHOU cpenoit (puc. 9.1).
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Puc. 9.1. Ynpapnenue nporeccoM BoJONOATOTOBKH
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9.2. KoHTpoJIb B cCTeMaX HHKY0AalMM HKPBI PbIO, MOIpaliuBaHus
JIMYMHOK, BHIPALIUBAHUS )KMBBIX KOPMOB

ABtoMatnueckas kopmymika E2000 npenna3zHadena sl KOHTPOJIUpye-

MOT'0 KOPMJIEHUS! TPAHYJIUPOBAHHBIM U U3MEIbYEHHBIM KOpMoM 0T O 10 7
MM B HHKYOAQIIMOHHBIX yCTaHOBKax (puc. 9.2).
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Puc. 9.2. ABromMaTHyecKast
kopmymka E2000

ABTOMaruueckas crupanbHas kopmyiika «FFAZ» npennasHadyena s
KOPMJICHHS TPaHyJIMPOBAaHHBIM M U3METBYCHHBIM KOPMOM OT 1 110 8 MM (pHC.
9.3).

Puc. 9.3. CnimpansHast aBToMaTH4ecKast kopmymka «FFAZy

bnok ynpaBnenus aBromatndecknumu kopmymikamu E2000 u «FFAZ»
OCYIIECTBIISIET CIEAYIOIINE ONEepPaly PeTyIMPOBKU: BpeMs KopmiieHus (1—
99 ¢), uarepBaisl Mex 1ty KopmieHusIMH (1-99 ¢) u TecToByI0 HH(POPMAIHIO
(puc. 9.4).
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Puc. 9.4. Brok ympaBnieHus

Yerpoticteo FCM ocymecTBiseT moacyeT MaleHbKUX JTUYUHOK PHIOBI
(OKYHEBBIX, KAPIOBBIX U JIP.) ¢ MAKCHMAaJBbHBIM JHAMETPOM 10 3,5 MM. BhI-
BOJ HMHGOpMAalMM MNPOUCXOAUT HAa IHKUAKOKPHCTAIUIMYCCKHUH JUCIUICH.
YCTpOWCTBO OCHAIICHO ACTEKTOPOM HH(DPAKPACHOTO M3IYUCHHUS JUISA MOJ-
cueTa JMYMHOK J0 1 MJIH. B Yac, TOYHOCTb mojcyera coctaBisier 98 % (puc.

9.5).

Puc. 9.5. YerpoiictBo miis mozcuera maipkoB FCM

Amnmnapar ROE-1 npennasHaden g oTO0pa M OYMCTKH MKPHI B HHKYOa-
LMOHHBIX YCTAHOBKAX IS JIOCOCEBBIX (pHC. 9.6).
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Puc. 9.6. Anmnapart ais otr6opa uxpst ROE-1

[epenocnas mammua «J-SORTER» mpeanazHaueHa Iisi COPTHPOBKH
HKpBI JTococst B popesrt. OCHOBHBIM KOMIIOHEHTOM SIBJISACTCS (POTOIIIEMEHT,
KOTOPBI{ OTJIMYAET 3J0POBBIC HKPHHKU OT MOTUOIINX U OTACNACT HX C I10-
MOIIBIO BO3JYIIHOTO COIUIA. B KOMIUIEKT MaIlMHbI BXOJAT 6 JAUCKOB C OT-
BEPCTHSIMH, BO3YIIHBIN KOMIIpEccop, narpy0ok aist BoAbl. TOYHOCTH cop-
TUPOBKH cocTaBiseT 99,9 % (puc. 9.7).

Puc. 9.7. Mammna 1711 COPTUPOBKHU HKPBI
«J-SORTER»
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WukyObarmonnas cucteMa st oceTpoBeix «OSETR» mpexacrasmser co-
0011 OIPOKMIBIBAIOIINIICS MEXaHU3M, TPHUBOANMEINA B AEHCTBUE BOJIOI U CO-
3[IaeT MIeaNbHBIE MPEINOCHUIKH Ui ONTHMAIBHOTO MHKYOAIIMOHHOTO pe-
3ynbraTa. [Ipom3BogurenbHOCT 10 40 KT Ha BCIO CHCTEMY, COCTOSIIYIO U3
16 Bcrasok. Pacxon Boziwl coctasnser 4,8 mM3/4 (puc. 9.8).

Puc. 9.8. Muky6armonHast cucteMa st oceTpoBbIx «OSETR»

Emxoctn ART npenHa3HaueHs! U1 IPOU3BOJICTBA JIMUYMHOK apTEMUH U
300IUIaHKTOHA. B HIDKHEH KOHYCHOH 4YacTH WHKy0aTopa OCYIIECTBISETCS
(hOTOAKTHBHOE OTAEICHUE JMYMHOK apTeMHuil oT 00oioukn mKpel. Kopmyc
€MKOCTH M3TOTOBJICH M3 BBICOKOKAYECTBEHHOTO CTEKJIOIUIACTHKA ¢ abco-
JIIOTHO TJIQJIKOM BHYTPEHHEH MOBEPXHOCTBIO, BKJIIOYAs KphHIIKY. OcBemie-
HHE, IOJOTPEB U a3palys — ONTUIHOHAIEHO (puc. 9.9).

Puc. 9.9. ART-eMKOCTH 151 300ITAHKTOHA M apTeMHUI

9.3. CucremMa aBTOMAaTH3UPOBAHHOW KOPMOpa3aayu
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Cuctema ymnpasnenus «LOGO-I» mis HacTpolku aBTOMAaTHIECKHUX KOp-
mymek «START» MokeT HapammBaTHCS JUIS TTOAKIIOYCHUS JIFOOOTO KOJH-
gecTBa aBroMarnueckux kopmyiek (puc. 9.10). C MOMOIIBI0 CHCTEMBI
ynpasiernus «LOGO-1» yxe B cTaHTapTHBIX HCIIOTHEHUSAX MOXHO PETYIIH-
POBaTh IPOIOKUTEIBHOCT OOLIEro KOPMIICHUS B ICHb, KOJIMYECTBO HHTEP-
BAJIOB KOPMJICHUS M IIPOJODKUTEIBHOCTE KOPMIICHUS B pady. IIporpamMMel
pacuMpeHus MO3BOJISIOT JOMOJIHUTENBHO YIIPABIATh TEMIIEPATYPOi BOJIHI,
KOHTPOJIUPYEMBIM IIPHPOCTOM, a TAK)KE aBTOMAaTHYECKUM OTKIJIIOUEHHEM IPU
TIOHIDKEHUHU JOIycTHMOro 3HadeHuss Oz U KOHTpOJIEM 3a padoTol ammapa-
toB. Cucrema ympasnenus «LOGO-l» mocraBmsercs B BepcHH
12/24B/OCHUJIN 115-230 B/AC.

Puc. 9.10. Cucrema ynpasnenust «LOGO-I» Puc. 9.11. Monens CF20

Mognens CF20 (puc. 9.11) npennazHaueHa Jis yrpaBieHHss KOPMYIIKAMHU
«STERNER» ¢ momomipto peneldHBIX BEIKITIOUYaTeNei B KommdecTBe 10 31
mT. (Ha KaKIple 8 KOPMYIIEK) 1 aBTOMAaTHIECKAMHU KOPMYIITKaMH 10 248 mIT.
[MporpammHoOe obecrieueHne yrpaBiaeHUs] KOPMYIIKaMH1 BBIITOJHSET CIIETy10-
e GyHKIMKM: KaluOpOBKY, PEryJHUPOBKY OTIEIBHOIO paloHa KOPMOB U
o011Iero KoJimuecTsa KOPMOB B JieHb, IIPOLICHTHOE yBEJIMYEHHE KOPMOB B
nenb. s ynpasnenust kopmyiikamu «STERNERY umeetcs 1ienblil psi KOH-
TPOJIbHBIX OJIOKOB.

OpnnokananpHast cucteMa T F700 ucnons3yeTces A7 ynpaBiIeHUs OT/Ielb-
HBIMH KOPMYIIKaMH WIH Tpynioi kopmymiek (puc. 9.12). IIporentHoe yBe-
JIMYEHUE PALIOHa KOPMOB B JICHb MOKET PEryJIHpPOBATHCS.
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Puc.9.12. OnnokanansHas cucrtema TF700 Puc. 9.13. Cuctema «Blue Sence»

Cucrema KoHTpoIIst yipasierus «Blue Sencey (puc. 9.13) BrirogaeT nar-
YHKH, U3MEPUTENbHOE 000pYI0BaHUE, CUCTEMY OIOBEIICHHS M BU3yaln3a-
1M, 00pabOTKy W XpaHEHHE JTaHHBIX MPOIlecca BhIpalluBaHus PhIObI B Oac-
celHax.

IMporpammuoe obecneuenne «AQUA-Feed ot LINN» (puc. 9.14) ocy-
IICCTBIISICT KOHTPOJIb U YIPABICHUE MPOLECCOM KOPMIICHUS TUCTaHIMOHHO
C TIePCOHATIBEHOTO KoMIbloTepa. KopMoBast mporpamMma COCTaBIISCTCS HHIH-
BU/IyaJIbHO. 3a/1al0TCs M KOHTPOJMPYIOTCS BCE HEOOXOIMMBIE ITapaMeTphbl
(YpoBeHb KHCIIOpOna, TeMIepaTypa, 3HadeHus: pH, Mapka kopma, Koimde-
CTBO KOpPMa, PUBEC U T.1I.).
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Puc. 9.14. TIporpammuoe obecneuenne «AQUA-Feed ot LINN»

9.4. CucremMa KOHTPOJISI THAPOXHMHUYECKHX NAPAMeTPOB BOJbI

WureHcndukanus ppiooBOICTBa TpeOyeT OONBIION MIIOTHOCTH TOCAIKU
PBIOBI, TOATOMY B BOJIC IIPOUCXOAUT HAKOIJICHHUE MPOAYKTOB MX JKHU3HEICS-
tenprOCTH (CO2, NO3, NO2, NH4), a Takke opraHuyecKux BEIecTs (OCTaTKU
HECBHEJICHHOI'0 KOpMa, SKCKPEMEHTBI U JIp.), YTO yXYIIIAeT yCIOBHS COJep-
kauus pei0. s moanepkaHus B ONTHMAIBHBIX MpeaeiaX (pU3MYecKux U
XUMHYECKHX MTApaMETPOB CPeIbl OOMTAHUS HEOOXOIUMO 3HATh UX UCTUHHOE
conepkanue B Boje. s onpeneneHus PU3HYSCKUX U XUMHUUSCKUX MOKa3a-
TeJel BOJIBI UCIIONIB3YIOT Pa3IMIHEIC TPHOOPEI.
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s OpIcTporo OompenencHns BeMUIUHBl pH HCIONB3yIOT pydHOH M3Me-
putensHbI mpudop. [Tpubop padoTaeT ¢ 3anporpaMMUPOBAaHHBIM 3TAJIOHOM
(aBTOoMaTH4eckas xanmmOpoBka). OH m3MmepsieT He Toabko BenmuuHy pH (0—
14), Ho 1 TemHIepaTypy BOAbI, U 0TOOpaXkaeT MH(pOpPMAITIIO Ha JHcIIIee (pHC.
9.15).

Puc. 9.15. TlopraTuBHbIi Puc. 9.16. ITopratiBHbIE U3MEPUTEIIBHBIE
H3MepUTENbHBIA pubop pH ripubops! st kuciopoaa «Oxyguardy

W3ameputenphbie nprbopsl «OXyguardy» — 3To mepeHOCHbIe yCTpoicTBa
JUIS I3MEPEHHs PaCTBOPEHHOTO KUCIopoa B Boje (puc. 9.16). Mozaens npu-
6opa «Handy Alpha» usmepsiet pactBopenHsIii kuciaopos (%o u mr/i). Mopens
npubopa «Handy Beta» kpome pacTBOPEHHOTO KHCIOPOIa HU3MEPSIET elle
Temreparypy. Mozens mpubopa «Handy Gammay kpome pacTBOPEHHOTO KHC-
JIOpO/ia ¥ TEMIIEPaTypsl U3MEPSET €Ile U COIEPKAHUE COIH B BOJIE.

Hedemomerpsr WTW npenHasHaueHbI 7151 OTIPEACICHUS MyTHOCTH BOIBI
C OJJHOBPEMEHHEIM OTIpeCTICHUEM COJICpKaHMs HEPaCTBOPCHHBIX TBEPJIBIX
yactul 1o Gopme, pazmepam u coctasy (puc. 9.17).
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Puc. 9.17. Hedpenomerpsr WTW 11151 onpezneneHust MyTHOCTH BOJIBI
IMpubop «WTW-Multi 340i» BeimonHseT u3mepenus 3uaueHuii pH, co-
Jiep KaHusl KUCIIOPO/ia, TEMIIEPaTypbl, IPOBOJAUMOCTH U COJEPIKAHHS COJU B
Bojie (puc. 9.18).

Puc. 9.18. ITpubop «WTW-Multi 340i» Puc. 9.19. ITpubop «Royce 503»

[Tpubop «Royce 503» npeaHazHayeH Ui U3MEPEHUS COACPIKAHNUS B BOJIE
cBoboaHoro yraekucnoro raza CO; u 3Havennii pH (puc. 9.19).

YHUBepcallbHBI ()OTOMETp BBHINOJHAECT aBTOMaTH3UPOBAHHOE H3Mepe-
HUE mapaMeTpoB Boasl co 100 Tectamu B mmpokoM jauamnazone (puc. 9.20).
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Puc. 9.20. YHuBepcaibHblii poTOMETp
9.5. CucreMa KOHTPOJISI 1 peryJIMpOBaHUs
KHCJIOPOTHOTO pesKnuMa

YBenuuuBaromyecss TpeOOBaHUS K cpele OOWTaHUsI PBIOBI M YUCTOTE
BOJIBI, 3KOHOMHMS Pacxoja BOJBI, MOBBIINICHHE IUIOTHOCTH MOCAIKH DPBIOBI
TpeOyroT Oosiee MPOTPECCHBHBIX METOJOB BBOJA KHCIOPOAA B BOAY, YEM
00BIYHBIE CITOCOOBI MacCOOOMEHa MEXKIY BOJOH 1 aTMocdepoit. [Ipn nHTeH-
CHBHOM PBIOOBOJICTBE MajelIee M3MEHEHHE KOHICHTPAI[MH KHCIOPOAA B
CTOPOHY CHIDKCHHS B IIpyJax, OacceiiHaX M cajkax CKa3bIBaeTCs Ha pOCTe
pBIO. 3a9acTyro PHIOEI IEPECTAIOT PACTH. Y XyAIIaeTCs NX (PU3NOTIOTHIECKOEe
COCTOSTHHE U, B IIEPBYIO OUePe/ib, YCTOHYMBOCTH K BO3/ICHCTBUIO MATOI €HHBIX
¢axtopoB. CTaOUIBHO BBICOKHI YPOBEHb KUCIOpOJa 00eCIednBaeT MaKCH-
MaJIbHYIO CKOPOCTb POCTa PbIO, HOPMaJIbHBIE (PH3HOIOTHYECKHE [TapaMETPBI,
CHIDKEHHUE 3arPsI3HEHUS BOABI MPOJAYKTaMU MeTabonu3Ma (0COOEHHO a30To-
COJIepIKaIlMHU), OYEBUIHO, YTO MaKCHMaJlbHbIe PBIOOBOJHBIC MMOKAa3aTeNN
MOTYT OBITh JOCTHIHYTHI ITPY KOHIIEHTPAIIMU KUCIOPO/ia B BOJIE HA YPOBHE,
cootBeTcTBytomeM 100%-HOMy HachINIEHWIO Ha MPOTSHKEHHUH BCETO Bpe-
MEHH BBIpaIIMBaHUs prIObl. HabmroneHns 3a KHCITOPOAHBIM PEXKUMOM B BOJIE
OCYIIECTBIISIIOTCS TIPH TIOMOIIH Pa3IMIHBIX CHCTEM.

Cucrema «Agua BUSy koHTpoOIHpyeT YpOBEHb KUCIOPOIa B BOJIE U IPY-
rue mapamerpsi (puc. 9.21).

EE!EQ%!EIK&E‘ o |
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—
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Puc. 9.21. Cucrema «Agua BUS»

Cucrema «Oxy Cuard-Commander» npeaHa3HadeHa s U3MEpeHHs, pe-
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TUCTPALMU ¥ KOHTPOJIS COJEPIKAHUS KUCIOPOA M IPYTUX IApaMETPOB Kaye-
cTBa BosI (puc. 9.22).

ll Al e ;m

~Ea
Puc. 9.22. Cucrema
«Oxy Cuard-Com-
oM mander»

e P2 m;

Cucrema «Oxy Cuard 1,6 u 8» ocymiecTBIsSE€T KOHTPOJIb HE TOJIBKO 3a
YPOBHEM KHCIIOPO/Ia [IPU MTOMOIIH 8 KHCIOPOHBIX 30HIOB, HO U 32 APYTUMH
napamerpamu Boabl. C MOMOIIBIO BCIIOMOTaTeNbHBIX arperaros (a’patop,
HACOCHI, JIEKTPOMAarHUTHBIC KJIANlaHbl) armapar caMOCTOATENILHO MEepEeHu-
MaeT yNpaBieHHEe MPH OTKIOHEHHH OT CBOOOJHO MPOrPaMMHUPYEMOI0 MaK-
CHUMAJTbHOTO M/ MHHUMAJIBHOTO 3HAYCHHUH 710 TeX TOp, MOKa He OyayT ycTa-
HOBJIEHBI JKeJlaeMble (30Ha KOHTpoJst) (puc. 9.23).

«Agua OX-Plus» — ycranoBka jisi 00OTalEHUsT KUCIOPOIOM. Perymu-
POBKa KOJIMYECTBA BOJBI BBIMOJHACTCS BPYYHYIO C MOMOINBIO YCTaHOBOY-
HOTO KIIaIlaHa, OJBOJ] KUCIOPO/Ia TIPOUCXOJNT JTHOO aBTOMAaTHIECKH, THOO

BpyuHyo (puc. 9.24).
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Puc. 9.23. Cucrema «Oxy Cuard 1,6 u 8» Puc. 9.24. YcranoBka 115 oboraiieHus
kucnopogom «Agua OX-Plusy

KoHyc kuciopozna npeaHasHaueH JUisl OAa4u KUCIOpoJa B PHIOOBOIHBIC
OacceifHbl. MOHTHPYIOT KOHYC MEXAY HacocaMH M PHIOOBOIHBIM Oacceii-
HOM. BXozHBIE OTBepCTHS Ul IPOTOYHOH BOJBI M KHCIOPOAA HAXOMATCS B
y3KOI YacTH KoHyca. [IBI)KEHHE NOTOKAa BOJBI OCYLIECTBIACTCS CBEPXY
BHH3. 3a CYET CHIIKEHHS CKOPOCTH IIOTOKA BOJBI B KOHYCE YCTaHABINBACTCS
paBHOBECHE MEXIY IMOJBEMHOI CHIION IMy3BIPHKOB KUCIOPOJa U 3aMeIJIeH-
HOHW NPOTHBOTOYHOI BOJIOW. B UTOre MpOMCXOANT HACKIIIEHUE BOJIBI KUCIIO-
pozom (puc. 9.25).

Puc. 9.25. Konyc kucnopona

9.6. 9¢peKkTHBHOCTH NPUMEHEHHS CHCTEM AaBTOMATH3HPOBAHHOTO
KOHTPOJISI M YNPAaBJEeHHsI MPOLeCCAMHU BHIPALIINBAHUS PBIObI

Jst oOecrieueHns HaCeNeHMs )KUBOHM PBIOOH B IOCTATOYHOM KOJIMYECTBE
U HIMPOKOM acCOPTUMEHTe HeoOxoauMa pa3paboTka HOBBIX ()OpPM M HeTpa-
JUIOHHBIX TEXHOJIOTMYECKUX PEIICHHUH, 00eCcIIeunBaOINX MaKCHUMAaIIbHO
BO3MOKHBII BBIXO pI:-I6I>I BBICOKOI'0 Ka4€CTBa IMpHU MUHUMAJIbHBIX 3aTpaTax
MaTepHalIbHO-TEXHUUECKUX PecypcoB. [loaydeHue cTabuIbHOTO POU3BOA-
CTBa MOCAZOYHOTO MaTepHaja U CTOJIOBOM PHIOBI BO3MOXKHO OCYIECTBIIATh
101 YIIPABJICHUEM U KOHTPOJIEM 3a BbIpAIIUBAHUEM U COACPIKAHUEM PEMOHT-
HOT'O MOJIOJHSKA U Tpon3BoanTenei. [TomHoIeHHOe, HOpMHUPOBAaHHOE KOPM-
JICHUC pI)IGI)I BO3MOXXHO IIPH YCJIOBUHU aBTOMATU3UPOBAHHOT'O KOHTPOJIA KOP-
Mopaznauu. Poct u noBeseHue peIOBI 3aBUCAT OT psifa (PU3HOJOTHYECKHX,
THJPOXMMHUYECKHX U TTIOBeJIeHYecKnX (pakTopoB. Bee aTu mokaszarenu cpensl,
B KOTOPOH HaXOJUTCsS pblOa, MEXIy co0Ol B3aMMOCBS3aHbI, IIO3TOMY MO-
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CTOSTHHBIN KOHTPOJIb B IIPOLIECCE BHIPALIMBAHMS PHIOBI KAK B OTKPBITHIX BO-
JoeMax, Tak U B OacceliHaX, cagkax U Y3B T0oImKeH oCcymecTBIsAThCS TOCTO-
SIHHO. Bce TexHoNorn4yeckue onepanuy BHIPAIIUBAHUS PHIOBI TOJKHBI OCY-
IIECTBISITHCS ¢ MPUMEHEHNEM TIPHOOPOB M MEXAHU3MOB, KOTOPBIE BBIOMpA-
I0TCSI HA OCHOBE CPAaBHEHUS TEXHUYECKHX XapaKTEPHUCTHK, NX CTOMMOCTHOM
OIIEHKH IPH MAKCHMAaJIBHOM HCIIONB30BAHUH (K.I1.J. pabOTHI) U pa3paboTKu
BapUaHTOB UX TEXHUKO-DKOHOMHYECKUX TI0Ka3aTeneil paboThl.

OueHKa TeXHUKO-3KOHOMUYECKOH 3(p(heKTHBHOCTH CUCTEM aBTOMATH3U-
POBaHHOTO KOHTPOJISI M YIIPABJICHHS MPOLIECCAMH BhIPALIMBaHUS PHIOBI OCY-
LIECTBIISIETCS C TOMOIIBIO T'OJJOBOTO SKOHOMUYECKOT0 3 (PeKTa OT IpHMeHe-
HUSI 9THX cHCTeM. [IMEHHO IIpH OIIeHKE TEXHUKO-9KOHOMUYECKOH 3 dekTHB-
HOCTH CHCTEM M BBISBIIIOTCS NPaBHIBHOCTH WCIIOJIB30BAHHSA CHCTEM, pe-
3€pBbI IS X MOJHOTO MCIONb30BaHUS U T. .

9.7. JHeproodecneyeHne CHCTEM aKBAKYJIbTYPbI

CucTeMbl ANIEKTPOITUTAHHMS SIBISIFOTCS. HEOTHEMJIEMOH YacThIO0 COBPEMEH-
HBIX TPOU3BOJCTBEHHBIX TEXHOJIOTUI U B 3HAYUTEIHHOI CTENEHU OIpene-
JISIOT BO3MOKHOCTh peaii3aliy TOro MJIM MHOTO IIpoliecca.

OnexTpocHaOXeHHe B PHIOOBOAHBIX XO3SHCTBAaX MPOU3BOJUTCS OT CyIIIe-
CTBYIOIIMX SHEPTOCUCTEM U AJIEKTPUUIECKUX ceTel. B kadecTBe pe3epBHBIX HC-
TOYHHUKOB JJIEKTPUYECKOI SJHEPTHH B pIOOBOIHBIX XO3SHCTBAaX HHLyCTPHAIIb-
HOT'O THITAa MOTYT HCTIOJIB30BAThCS COOCTBEHHBIE CHCTEMBI 3JIEKTPOCHAOKEHNS,
TIO3BOJIAIOIINE HE TOJIBKO BBIPA0ATHIBATh AJIEKTPOSHEPIHIO, HO M YJIaBIHBaTh
U TIpeoOpa3oBbIBATH PETCHEPUPOBAHHYIO TEIUIOTY ISl APYTHX HYXKI XO3Si-
ctBa. Hapsimy ¢ snekTposHeprued IeHepaTOpHBIH arperar MOCTaBIsiET HE
TOJIEKO TOPSTIYIO BOJY, HO ¥ TEIUIO — TEIUIOBYIO SHEPTHIO, KOTOPBIE HCIIOJb3Y-
FOTCSI IS YIOBJIETBOPEHUs OTpeOuTeneit B oToruieHnd, noeimas KI1/ cu-
creMsbl 10 75 %.

I"a3omopiHeBbIe 3JEKTPOCTAHIMK pabOTAIOT KaK Ha MPUPOJHOM, TaK H
Ha CXKMKEHHOM He(TsHOM rasze (cMmech nponaH-0yran). CoBpeMEHHbIH JBH-
raTesib 3TOTO THIIA CTAHILMI OCHAIIEH CUCTEMOH 3JIEKTPOHHOTO YIIPABICHHUS,
Onaroaapst KOTOPOH MPOUCXOIUT CIKUTAaHHE OOEHEHHOW /10 OIIPEAEIEHHOTO
YPOBHSI CMECH TOIUIMBAa M BO3IyXa, YTO CHOCOOCTBYET 3HAYUTEIHHOMY
YMEHBIIIEHUIO KOJUYECTBA YTapHOTO raza U COeAMHEHNUH a30Ta B IPOTYKTax
CropaHusl.

Ju3enpHble TeHEPATOPBl HCIOB3YIOTCS B KAU€CTBE aBTOHOMHBIX UIIH pe-
3€pPBHBIX HICTOYHHUKOB 3JIEKTPOCHAOKEHUS TpeX(a3HbIM TOKOM HPOMBIIIJICH-
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Hoii actoTsl 50 'y Hanpshxernem 400 kBt. OHM yKOMITIEKTOBaHBI CHCTE-
MaMH B KOHTPOJIbHO-M3MEPUTEIBHBIMU ITPUOOpaMH, HEOOXOAUMBIMHE IS UX
(YHKIIMOHNPOBaHUS, PabOTAIOT B yCIOBHAX OKPYKAIOLIUX TEMIIEPATyp OT —
50 no +50 °C. Hapabotka Ha otka3 aurarens cocraBmsieT 20000-40000 .
Jlu3enbHBbIC ABUTATENN O PEXUMY pabOTBI MOTYT OBITH «THXOXOIHBIMI»
(1500 o6/muH) u «6bIcTpOoXOAHBIMUY (3000 06/MHUH). «BBICTpOXOIHBIC»
MEHBIIIE 110 Becy M rabapuram, HO KpOME MOBBIIIEHHOTO LIyMa IpU padoTe
OTJIIMYAIOTCS O0JIee BEICOKMM PacX00M TOIUTUBA U MEHBIINM PECYPCOM.

B ciiyuae oTKITI0YEHUS WM IPONATaHUs CETEBOI0 AJIEKTPONUTAHUS B XO-
3SHCTBaX MOYKHO MCIIOJIb30BaTh OCH3MHOBBIE TeHepaTopbl. beH3nHoBas Aek-
TPOCTAHIUS CIIY>)KUT UCTOYHUKOM 3JICKTPOIHEPTHH (IIEPEMEHHOr0 MM IO-
CTOSTHHOTO TOKa), HCTOYHHKOM PE3EPBHOTO JIEKTPONUTAHUS JUISl JTaMII aBa-
PUHHOTO OCBEIIEHMS, a Takke I obOecrieueHus pabOTHl YCTPOMCTB KOH-
TPOJIsL U YIPABICHUSI TEXHOJIOTMYECKUMH MPOLECCAMH.

Jis pacdera CyMMapHOW MOIIHOCTH SHEPreTHYECKHX YCTaHOBOK B TO-
BapHBIX PHIOOBOIHBIX XO3IHCTBAX CYMMHPYIOT MOIIHOCTH BCETO 000pyIo-
BaHMSA, MOTPEOIIAIONIETO HIIEKTPHUECKYIO SHEPTHIO (HACOCHI, a3paTopBI, KOp-
MOpa3JaTYNKH U Ap.), 3Has BpeMs UX paboThl MOKHO OTNPENEeIUTh T'OA0BOH
pacxon 3nekTposHeprun (kBT/4).

3HauyuTeNbHAS J0Ns TOIJIMBHO-3HEPTeTHUYECKUX PECYpPCOB B CEIBCKOM
xo3siictBe benapycu pacxonyercs Ha TeruiocHaOxeHue (epm, KOPMOLIEXOB,
HMHKYOAI[MOHHBIX 1[EXOB PHIOX030B M IPYTHUX NMPOU3BOACTBEHHBIX MOMeIIe-
HUi. MHOrHe W3 3THX IOMEUICHHH PaboTalT CE30HHO, IPHYEM B TaKoe
BpeMsl ToJla, KOTAa HaOoaaeTcs HauOobIIas HHTEHCUBHOCTh COJTHEYHOM
panuanuy, Mo3ToMy Heo0X0IMMOCTh HCTIOJIB30BAHHS SHEPTUH COJTHIA AHK-
TyeTcsi caMoii xu3HbI0. B Peciyonmuke Benmapyck B HacTosimiee BpeMs uMe-
ercst 15 MHKYOAIMOHHBIX [IEXOB NP PHIOOBOHBIX XO35HCTBAX CyMMapHOH
MOIIHOCTBI0 420—610 MJIH. TpeXAHEBHBIX JUUMHOK. M3 15 11eX0B TONBKO B
JBYX IOJIOTPEB BOJBI HE NMPOM3BOAUTCS, a MCIOJIB3YIOTCSI COPOCHBIE BOMBI
TOLI. B ocranpHBIX X03s1CTBaX MOJOTPEB BOABI IMPOU3BOIMUTCS MM AJIEK-
TPUUYECKUMH TE€HAMH, WM C IOMOIIBIO KOTEJIBHBIX, PA0OTAOMNX KaK KOM-
IUIEKCHO (TeTIOCHA0XEeHNEe XO3SHCTBEHHBIX INTOCETKOB W MHKYOAIlMOHHBIX
LIEXOB), TaK M UCKIIOYUTEIHHO Ha MOTPEOHOCTH MHKYOAI[MOHHBIX IIeX0B. B
YCIIOBHSIX Ie(UINTA SHEPTOPECYPCOB U PE3KOTO MX YAOPOXKaHHS 3Ta 3a/1a9a
MOXET OBbITh YACTHYHO pelleHa NPU NPUMEHEHUH HETPAAUIMOHHBIX HCTOY-
HUKOB JHEPIrHH, B YaCTHOCTH, IEIMOYCTAaHOBOK, MCIOIb3Yys UX B MEPBYIO
ouepenb A MOJ0rpeBa BOJbI B MHKYOAIMOHHBIX II€XaxX M HEOOJBIINX I10
IUIOINAAY NpyAax Ui HOApPAIUBAaHHSI MOJIOIU U )KHUBBIX KOPMOB.

164



Hampumep, TOJIBKO IJIs BOCIPOU3BOCTBA M OAPAIIUBAHHS MOJIOAHU PBIO
OJIMH TOJIFKO WHKYOAITMOHHBIN IeX ppIoxo3a (mpomsBoauTeabHOCTRI0 8—10
MJIH. IITYK MaJIbKOB 32 IIAKJI) PACXOAYeT Ha IePHo 5—6 IIHKIOB HHKYOAIInH
(maii-utons) 10 1,5 teic. KBT/9 3nmekTpos’Hepruu B cyTku Ha Harpes 1o 10
°C mpoTOYHOH BOAHI, MOaBaeMoii B 1iex u3 Bogoema (60—70 Toic. kB1/4 3a
nepro] HHKyOanuu). MoKHO Ha TPETh COKPATHTh PacXo]] SJIEKTPOIHEPTHH,
pacxoays ee B OCHOBHOM B HOYHOE BpeMsI CYTOK, KOr/ia TapudHas 1ieHa ee
JIeIIeBIIe, ECIIH 33JICHCTBOBATh B CHCTEMY TEIUIOCHA0KEHHS LIeXa JIETKOChEeM-
HOE TeIMOTEeXHUYECKoe 000py/J0BaHKe, YCTAHABINBAEMOE HAa Mali-MIOHb, U
peKylepaTuBHbIE BBICOKOI()(EKTHBHBIE TEINIOOOMEHHUKH — YTHJIN3ATOPBI
cOpachIBaeMoro Teruia.

10. CPEACTBA MEXAHU3AIIMU TPOU3BOJCTBEHHBIX
IPOLNECCOB B PBIBOBOACTBE

10.1. CpeacTBa MeXaHH3ANHMH M0 MEJTHOPAINH MPYI0B

Jlnst mpuBeieHNs NPYI0B PAa3IMYHBIX KAaTErOpHid B HaUIeKalllee COCTOs-
HHUE WX MEeTHOpUPYIOT. TepMUH «MeTnopanus» IPOUCXOAUT OT JIATUHCKOTO
cnoa melioratio — ynydmienue. Menuoparius — 3T0 CHCTEMa TEXHUUECKHUX U
OpraHU3aIMOHHO-X035ICTBEHHBIX MEPOIPUATHH, HAlIPaBJICHHBIX Ha CO3/1a-
HUe OJarONPHUSITHBIX YCIOBHH IJIsI OOMTAaHUS PHIO M MOBBIMIEHUS PHIOOTPO-
JQYKTUBHOCTH TIPYZOB. Mennopanuio OCyIIECTBIISIIOT KaKk B caMOM Mpyay,
TaK ¥ Ha OKpYXKalomieil ero Tepputopud. st mpeaoTBpanieHus H3IHIIHETo
3aWIICHHUs TPYJOB Ha BOJOCOOPHOHN IIOIIAAM YCTPaWBalOT OTCTOWHHKH,
(UIBTPBI, COOPYIKEHHS sl OUMCTKH CTOYHBIX BOJI, BBICAKHBAIOT JICPEBbS, a
CKJIOHBI 1 Oepera 3aceBaloT CeMeHaMH pa3InuHBIX TpaB. B mpomecce sxcmny-
aTalyy pyAoB 00pa3yeTcst WIIOBBIHA CIIOH, MPOUCXOIUT 3a001auBaHue, HH-
TEHCHBHO Pa3BHBAIOTCS BBICIINE BOJHBIE pacTeHHs. Bce 1o mpuBomuT K
YXYALECHUIO THIPOXUMUYECKOT0 PEKUMa H CAHUTAPHOTO COCTOSIHUS Py ia.

MenuopatrBHble pabOThl B MYy HAYMHAIOT C OCYLIEHHUs Joxa. [Ipu
OCYIIIEHUH JIO’)Ka MHOTOKPATHO YBEJIMYMBAETCS OCTYILICHHE aTMOC(HEPHOTo
KHCJIOPOZA B TOJIILY HJIA, YTO CIIOCOOCTBYET MHUHEPAIN3AIMU OPraHUUECKUX
BEIECTB HUTPUPHUIUPYIOIUMH OakTepusiMH. [Ipy BBICBIXaHUN WU YIIIIOTHS-
eTcsi, B HEeM 00pa3yroTCsl TPELIMHBI, BO3AYX €lle IIyOXe MPOHUKAET B HII,
NIPOJIOJIKasl pasyiaraTb BpeHbIE COEUHEHMs. B ocyrieHHOM JloXe BojoeMa
orudaroT MHOTHE 00JIe3HETBOPHBIE OpraHu3MEL. 11 Tpy0oii MIaHUpPOBKH,
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JHMKBUJALUH 5IM, 009aroB ¥ Ipyrux HEPOBHOCTEH JI0Ka MPYAOB IPHUMCHSIOT
pasnH4Hble OyIbI03EPHI H CKPETIePhI.

JUI1s IOJTHOTO OCYIISHHS JIOXKa MPYyJia €KEr0IHO MOCIe OCCHHETo CIIyCKa
BOJBI PAaCYHINAIOT BOJOCOOPHBIE M BOJOOTBOAAIINE KaHABHI NPU HOMOLIH
sKckaBaTopa D0-3223.

[Ipu yBemmaenun cios wia B npynax 1o 50-70 cm u 6onee ero HeoOXo-
JUMo ynansaTb. B Hanbonee cyxoe Bpems roga O0yJib103epoM CHUMAIOT CIIOH
WJIa ¥ IepeMEIaioT ero K nepudepun npysa.

UpesmepHoe 3apacTaHue MPYAOB BOJHON PacTHTENLHOCTHIO yXY/IIaeT
THJPOXMMHUYECKHH, B YACTHOCTH KHCJIOPOJHBIH PEXHM, ITOBBIIIAET KUCIIOT-
HOCTbH BOJIBI, 3aTEHSIET BOJOEM, IPETISATCTBYS IPOHUKHOBEHHIO B BOJY CBETa
U TEIUIa, COKpAIIaeT MOJE3HYIO IUIONIab HaryJsia peIObI, YTO IPHBOIMT K €
nepeyIuIOTHEHHIO Ha He3apociuel yacTu npyaa. bops0y ¢ 3apactanueM BoJ-
HOIl MOBEPXHOCTH NPYAOB MPOU3BOIAT MEXAHUICCKUM, OHOJOTHYECKUM U
XAMHYIECKUM crtocobamMu. Mexanndeckuii criocod O00pbOBI ¢ BOAHOM pacTh-
TENBHOCTBIO 3aKIIF0YaeTCs JIM0O B YHUYTO)KCHUH KOPHEBOM YacTH PACTCHUH
IyTEM COOTBETCTBYIOIIEH 00paOOTKH HOYBHI, TMOO B BBIKALTHBAHUH CTEOIIe-
BOI YaCTH PacTeHUIl U yIaJICHUU U3 MPYAa MPH HOMOIIN KaMBIIIEKOCUIIOK
Pa3IUYHBIX TUIOB. B LeNsIX yHUUTOKEHUSI KOPHEBOM YaCTH PACTEHUH JIOXKE
BOjioeMa 00pabaThIBAIOT JUCKOBOW OOPOHOM, IMIYyrOM WM MMOYBEHHOH (pe-
30i1. B mensix 60oprOBI ¢ 3apacTaHueM MPYyI0B BHIKAIIMBAIOT BOJAHYIO PACTH-
TEJILHOCTb. PacTUTENIbHOCTD IeNnTCs Ha:

a) XKECTKYIO (KaMBIII, 0COKa, POro3, TPOCTHHK);

0) MSrKy0, CTEOJIN U JIUCThs KOTOPOH HAXOMIATCS MOYTH HOJHOCTHIO O]
BOJIOi1, @ KOPHH €J1ab0 YKpeIJIeHbI B TPYHTE (PIECTHI, 37101e5);

B) PACTUTENILHOCTD C IUIABAFOLIMMH JIUCTHSIMH H CUIIBHO PAa3BUTHIMH KOP-
HAMH (KyBIIWHKA, KYOBIIIKA U JIp.);

T') paCTHTEIBLHOCTS, IIABAIOIIYI0, HEYKOPEHSIONIYIOCS (psCKa).

PacTUTeNBHOCTB CKAIIMBAIOT O HAaYaJla WM B Ha4Yaje [BeTeHHus. B aToT
Nepro/l KOPHEBasi CUCTEMa ellle ciadasi ¥ He OT/aeT MUTATENbHbIX BEIIECTB,
HEOOXOAMMBIX JJIsl Pa3BUTHsS BEreTaTHBHBIX OpraHoB. CKalIMBalOT BCe
cTeOJIM, YTO CIIOCOOCTBYIOT OTMHUPAHHIO KOPHEBON CHCTEMBI, JI0 TOTO Kak
OTPACTYT BEreTaTHUBHBIC YaCTH, CIYXKaIllUe HCTOYHUKAMU HAKOTUICHHS TUTa-
TEJIbHBIX BELIECTB B KOPHSIX.

Crebun cpe3atoT 1o BO3MOXKHOCTH OJIM)Ke K KOPHSM, TaK Kak 3TO rapaH-
THUPYET Pa3jIoKeHHe KOpHEH M MeHbllee oTpactanue credieid. CkoneHHyo
BOJIHYIO PacTUTEIBHOCTh CYIIAT, CKUIAIOT M 30JI0H yJIOOpSIOT J0Xe JInbo
KOMITOCTHPYIOT U UCHOJIB3YIOT KaK OpraHndecKoe y1o0peHue Ui Ipy/I0B.
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CKOIIICHHAs paCTUTENBHOCTb, KaK IPABUIIO, BOCCTAHABINBACTCS Uepe3 7—
12 ma. TloaToMy mporiecc KOIIEHUS B XO3SIMCTBE MPOUCXOIUT IIOCTOSHHO,
U TIEPEX0/Ie U3 OJHOTO IPy/a B IPYToOH.

OCHOBHBIMH KOCHJIKAMH, TPUMEHSIEMBIMU B IIPYJOBOM PHIOOBOJICTBE IS
KOIIIEHHS BOAHON PACTUTENBEHOCTH, SIBISIFOTCSI UMITOPTHBIE KOCHIIKH «J30KC»,
BMX-200, KT'-1, KT'-2, KM-1H-U®H u xocunka JIK-12 mpomssoactea OAO
«bobpyiickarpomaimny. Kameimexocwuika KI'-1 npennazHadeHa Juisi ckarimsa-
HUS BOJHOHW PacTUTENHHOCTH B €CTECTBEHHBIX W HCKYCCTBEHHBIX BOJOEMax
rmyouHoi He MeHee 0,4 M. YIpaBiseT KaMbIIICKOCHIKOH orepaTtop. Ee mpo-
n3BoautensHocTh 0,4-0,85 ra/y, mmprHa 3axBaTa pexylero amnmapara 2,8 m,
CKOpOCTh ABWXeHUs IpH KoureHuu 1,0 m/c, a mpu uucroii Boae — 1,5 m/c.

Kamprmexocunka KI'-2 (puc. 10.1) mpenHasHadeHa i CKAIIMBAHUS H
TPaHCIIOPTHPOBAHUS IO BOJE KECTKON BOJHON paCTUTEIHHOCTH.

OHa MOXET OBITh HCTIOJIB30BaHa JJIsl 3arOTOBKH BOJHOM PaCTUTEIHHOCTH
U TIPUTOTOBJICHHSI KOMIIOCTOB. Bce y37bl KaMBIIEKOCWIKN (THAPOCHCTEMA,
ITHEKOPYJIEBBIC KOJIOHKH, J1e0eKa) yCTAaHOBJICHBI HA JIOJKE, IIPUBOIUMOM B
JBIDKCHUE TU3CIBHBIM JIBUraTeieM. [IpOoM3BOAUTENFHOCTh NMPH KOIICHUH
0,8-1,6 ra/u, npu TpaHCIOPTUPOBAHUU CKOIICHHOW PAaCTUTEILHOCTH — J10 10
1/4. ['myOuHa xoreHus 1,6 M, muprHa 3axBaTa 2,8 M.

Kawmbimekocunka KM-1H-U®U npencrapisier codoit pydHyO Mayiora-
0apUTHYIO KaMbIIIEKOCHIIKY, KOTOpast peJHa3HaueHa Uil CKaIlMBaHUs Ka-
MBIIIIA U APYTOi PaCTHTENHLHOCTH HA MEJIKOBObE U B OEperoBoii 30He BOJIO-
€MOB.

Puc. 10.1. Kamsimekocunka KI'-2
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Pexymuii annapar U XoIOBBIE KOJIECa KaMbIIIEKOCUIIKM MPUBOISATCS B
IOBIDKEHHE OT JBUTaTeNell BHYTpeHHero cropanus «Jpyxkb6a-4» depes Ko-
poOky nepenad. [TomHBIE X0ZOBBIE KOJIeca 00SCIIEINBAOT CLIEIUICHHE C TPYH-
TOM H IJTaBy4YeCTh KaMBIIIEKOCHIKY IpH riryouHe 10 0,4 M. [IpomsBoauress-
HocTs 0,05 ra/4, mmpuHa 3axBata 1,07 M, CKOpPOCTh IBIKEHUS MIPHU KOLIICHUN
0,5 m/c.

OnuH U3 cocOo0OB MEIHOPAIMY — JETOBAHUE TPYJOB, T.C. BBHIBCICHHUEC
MpyJa 13 SKCIUTyaTallui He TOJILKO B 3MMHMIA, HO U B JIeTHU nepuoi. B me-
pHUOJ IETOBAHUS JIOKE MPYJa XOPOIIO MPOCHIXAET, U1 YILUIOTHIETCA, a Opra-
HUYCCKHC BEIIECTBA pa3araloTcs U MuHepanu3yroTcs. Jloxke oboramaercs
JICTKOJIOCTYITHBIME OHMOTCHHBIMU BEIIECTBAMHM, CIOCOOCTBYIONIMMHU TOBBI-
IICHUIO PHIOOTIPOYKTUBHOCTH MIPYA.

JleToBaHme MPyI0B MOXKHO COYETATh C PEMOHTHBIMHU paboTaMH Ha THI-
POTEXHUYECKUX COOPY>KEHHUSIX WIM C O3JO0POBJICHHEM BCETO Xo3siicTBa. B
CBSI3U C 3TUM IEPUOIUYHOCTh JETOBAHUS MIPYIOB J0JKHA ONPEHENATHCS HE
TOJIBKO METHOpAaIHei, HO HE0OXO0IUMOCTHIO MPOBEICHIS KAIIUTAILHOTO Pe-
MOHTA HJIH 03I0POBUTEIBHBIX MEpOTIPUATHH. J[J1s1 KOCBOBI TPaB MO JIOKY Jie-
TOBAJIBHBIX NPY0B NpUMeHsI0T kocunky KK/I-1,5, HaBemuBaeMyro Ha Tpak-
top «benapyc» nim kocunky KCIT-2,1.

OnHo U3 3P PEKTUBHBIX METHOPATHBHBIX MEPOTIPUATHI — a3paIlusi BOIBI.
3uUMOIi a’palrio OCYMIECTBISIOT MPHU MOMOIIU a’pallMOHHON YCTaHOBKHU
NB®. /Ins aspanuu JeTHUX IPYI0B UCTIOIB3YIOT aspaTop Mapku «Epi», ko-
TOPBIN Pa3OpPBI3TUBAET BOIY U CO3/1a€T MOBEPXHOCTHBIN TOK BOJIBI, U a3paTop
«BuHT», KOTOpBII 3acachiBaeT BO3AYyX, EPEMEIIMBAET €r0 C BOAOU U CO-
3/1a€T HAIpaBJICHHBIM TOK B TOJILE BOJABL. Bce aspartopbl NpUMEHSIOT AJIs
MIPEIOTBPALICHUS 3aMOPOB PHIOBI HIIM TIPH BBICOKOM YPOBHE HHTEHCH(HKA-
[IUU PHIOOBOJICTBA.

10.2. CpeacrBa MeXaHH3AIHUH M0 YI00PEHHIO MPYI0B

TexHosornyeckas cxema KOMIUIEKCHO MeXaHU3alluy BHECEHHs y100pe-
HUIl BKJIIOYAeT CJIEAYIOIINE ONepalfy: MOTPY3Ky YAOOpeHMi ¢ LeHTpaib-
HOTO CKJIaJja B TPaHCIIOPTHBIE CPEJCTBA U JJOCTABKY UX K MECTY BHECEHHS,
3arpy3Ky MammHopa3zOpacheiBaTeNnell 1 BHECEHHE yaoOpeHuid B mpyasl. [lo-
Ipy3Ka B TPAaHCHOPTHBIC CPEJICTBA HA LEHTPAILHOM CKJIaJle TIPOU3BOUTCS
norpy34ukom «Amkaznop 208B» win sxckaBatopom-riorpy3unkom J11-2620-
01 na 6a3e Tpakropa MT3-82I1. [Ipu neperpy304HbIX paboTax HUCHOIB3YIOT
MammHbl Mapok MBC-4M wu TIKTI-2,5.
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JlocTaBka n3BeCTU 1 yIOOpEeHHH K IpyJaM U IIeperpys3ka B MalllMHbI-Pa3-
OpachIBaTEIN OCYIIECTBIIAETCS aBTOCAMOCBAJIAMH, aBTOMOOMIISIMH TN TPaK-
TOPHBIMH TIPHULIETIAMH.

J171st BHECEHHMS N3BECTH I10 OCYIIEHHOMY JIOKY NPYAOB IPUMEHSIOT TyKO-
Beie cesuiku CTC-15A ¢ camo3zarpy3kol, a Takke pa3dOpachIBaTeIN MIHE-
panpHBIX ynoopenwuii n uzBectu PYM-3-1, PYM-3-2, PMU-2,1-1ITY-4 u 1-
PI'M-4.

Y noOpeHust B Ipybl BHOCAT KaK JI0, TaK M MOCIIE 3JIMTHS UX BOAOH. J{o
3aJIUTHS B OCHOBHOM BHOCSIT OpraHHUYeCKHe yJI0OpeHus, MUHEepaJIbHbIe, KaK
NIpaBUJIO, — 10 BoJie. B HeOobIIMe BogoeMbl yI0OpEHHs BHOCST BPYYHYIO
IIPU TOMOIIY MOTOIOMIIBI M JOXJEBalbHBIX YCTAaHOBOK. B BBIpOCTHBIE U
HaryJbHbIC IIPYbl MHHEPAJIbHbBIE yIOOPEHNUS BHOCAT C JOAKH, 000pYI0BaH-
HOM HaBECHBIMH ceT4aThIMK O0apabanamu. lllectuyromnsHbie 6apabaHsl ycTa-
HABJIMBAIOT HA OCH, WX JAWAMETp W IHMpHHA paBHHI 1/10 amuHb! toaku. Me-
TAJUTMIECKasi CeTKa MMeeT s4eto quamerpoM 2—3 MM. Ha kaxnoit rpanu Oa-
pabana ykpemeHs! gonacty mupuHoi 10 cm. bapabansl 3anonHsA0TCS y100-
peHHEM dYepe3 ChEMHYIO PEIIeTKy Ha OfHOW u3 rpaHedl. Ilpm nBrxeHMn
noaku 6apabaHbl BpalIAIOTCS U YAOOPEHUsI, PACTBOPSISCH, BRIMBIBAIOTCS BO-
JI0#1 B TIpYI.

Hcnone3yroT Takke JOAKY C BO3AYIIHBIMH OTCEKaMHM U TPIOMOM IS
ynobpenuii. B HrxkHeilt yacTi 60pTOB NpOEIaHbl 110 [Ba OTBEPCTHS C TPYO-
4yaThIMM Hanpasistonumy. [lepenHue Hampapisronue ciyart g 3abopa
BOJIBI IIPY JIBMIKEHUH JIOAKH, @ KOPMOBBIE — JUIS CITyCKa B MPYZIBI pacTBopa
yIOOpeHUSI.

Jnst BHECEHHsI MUHEPAIBHBIX YJOOPEHU MOXHO HCIIOJIB30BATh METAN-
JIMYECKYIO JIOJKY C MOTOPOM M MOTONOMIIOH. YmoOpeHHs pacTBOPSIOT
TIPSIMO B JIOAKE U PacTBOP 4epe3 OpaHICIIONT pa3OphI3TUBAIOT 10 MPY Y.

B kagecTBe pa3OpHI3TMBAIOIIET0 YCTPOHCTBA HCIIOIB3YIOT CEPUIHBIE ar-
perarsl TYB-5, KOKB-8, [IBO-2,5, a Takxe noxeBaibHble Mamuubl JIJIH-
45, JAH-50. IIpu BHeceHMH MUHEPAJIBHBIX yIOOpPEHUI B BHIE BOJHBIX pac-
TBOpPOB NpuMeHsI0T arperat VIPJl, KOTOpbIil 3a cMeHy BHOCUT HEOOX0AUMOE
KOJIMUeCTBO y00penuii Ha momaan 120-180 ra.

J11s1 BHECEHUS OpPraHUYeCKUX yI0OPEHUH TI0 JIOKY OCYIIEHHOTO MPYyAa hC-
MOJIB3YIOT IpeiihepHbIe MOTPY3UHKH, CAMOCBAIIBI, HABO30Pa30packIBaTEIIH.

10.3. CpeacrBa 00,10Ba NpyI0B H BOJ0EMOB

OO0JI0B SIBISETCS 3aKIOYUTEILHON TEXHOIOIHYECKOM onepauneﬁ, 3aBep-
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LIAIOIIEH MK BBIPAIIMBAHKs PHIOBI B BojoeMe. OT ero ycriexa 3aBHCST CO-
XPaHHOCTH BBIPAIIEHHOH PHIOBI M 00IIMEe KOHEUHBIE pe3ynpTarhl. [loaTomMy
OYCHBb BaJKHO PAIIMOHAIBHO, T. €. B ONTHMAaJIbHBIC CPOKH U 0€3 IOTepb, IPo-
BECTH 00JIOB PHIOBI.

OOI10B COCTONT U3 CIIETYIOIINX TEXHOJIOTMIECKUX onepaui. s cimyck-
HBIX TIPYZOB 3TO:

1) cObpoc BoIBI U3 TIPY/a;

2) BBUIOB PHIOBI U3 PHIOOYJIOBUTEIS HIIH MPHUSMKA Nepe]l JOHHBIM BOJIO-
CILyCKOM;

3) copTHpOBKa PBIOBI IO BUJAM M pa3Mepam;

4) y4eT BBUIOBJIEHHOH PHIOBI: B3BEIIUBAHUE U IIEPECUET;

5) morpys3ka Ha TPaHCIIOPTHBIE CPEJCTBA U OTIPAaBKa NOTPEOUTEIISIM.

Kak Ha BBIpDOCTHBIX Ipy/ax, TaK ¥ Ha HaryJIbHBIX HEOOXOANMO MPOMBITh
PBHIOOYIIOBHUTENH U YAAINTH WIOBBIE HAHOCHI TIEPE] JOHHBIM BOAOCITYCKOM,
OTKPHIB ITOITHOCTHIO 3aTBOP BogocOpoca Ha 10—15 muH. [Tocie 3Toro 3aTBop
3aKpBIBAOT, BCTABIIAIOT PEIICTKH B 3a/IHIOI0 CTEHKY PHIOOYJIOBHUTEIS M HAUH-
HAroT cOpoC BOJIHI.

3amenuiyro B phIOOYNIOBHTENs PHIOY KOHIEHTPHPYIOT C ITOMOIIBIO
OpenHs, 3aTeM M3 Ope/HsS ee caykaMM Ipy3sT B KOHTEHHEp C OTKpPBIBaIO-
LIMMCS CETYAThIM THOM HJIH B KarljIep — CETYaThIi paciyCKaroIHiCcs MELIOK,
MOJIHUMAIOT U3 PHIOOYJIOBUTENS, CTABAT Ha BECHI, B3BEIIMBAIOT U IEPErpy-
KAIOT B dKMBOPBIOHYIO EMKOCTb.

Jnst u3BiieueHuss pbIObl M3 PHIOOYJIOBUTENS MPUMEHSIOT IOJBECHBIE
cauky, rperepsl 1 Apyrue NprCIocoOIeHusI.

[Tpu neperpyske poIOBI U3 PEIOOYIOBUTENEH HATYIbHBIX IPY/OB HCIIOJIb-
3yI0T ceTHOW KoHIEHTpaTop (puc. 10.2). CeTHOE MOMOTHO PacCTUIIAIOT MO
BCEMY PHIOOYJIOBHUTEIIIO TaK, YTOOBI (haIbl pacHoIaraiuch MepreHIUKYISIPHO
K ero anuHe. KoHIeHTpaIuio peIObl MPOBOAAT IOCIIEI0BATEIbHBIM HaTsKe-
HHEM CTSDKHBIX (hasioB, B pe3ysibTaTe 4ero o0pasyloTcs Oeryiiue ceTHbIe
BOJTHBI, KOTOPBIE 3aCTaBJISIOT PbIOY KOHIIEHTPUPOBATHCS B KAMEPE BBITPY3KH
PBIOOYIIOBHUTEIIS.
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Puc. 10.2. CeTHOI KOHLIEHTPATOP:
1 — BOZOBBIITYCK U3 HPY/a B PHIOOYIOBUTENb; 2 — YCTAHOBOYHASI PaMKa,;
3 — ceTHOE I0JI0THO KOHIIEHTPATOpa; 4 — yCTaHOBOYHbIE KOJIbLA; 5 — CTSIKHBIE (halibl;
6 — HampaBIIOIIas HAKJIOHHAS JOPOXKKa; / — KOHTeHHep; 8 — cOpOCHOH KaHaI.

PacrnipocTpaneHHBIM METO/IOM 00JIOBA HAT'YJIBHBIX MPYIOB SBIISIETCS KOH-
TEHHEPHBIN CIIOCO0, MO3BOJISIONINA COKPATUTh BpeMs o0yioBa B 2—3 pasa. B
JIOHHBIH BOJIOCIYCK C KaMepoil 00JI0Ba MOMEINAIOT J1Ba KOHTEHHepa, Kyla
BMECTE C IIOTOKOM BOJIBI IIPH €€ CITyCKE U3 MPy/a 3aX0IUT pbI0a. 3arpysKy u
MIOJTb€M KOHTCHHEPOB OCYLIECTBISIOT C MOMOIIBIO 3JIEKTPOTENb(Epa more-
PEMEHHO: BO BpeMs IOJbEMa M BBITPY3KH OJHOTO KOHTEHHEpa HaIlOIHIETCS
JpYroi. JHepronuTaHue 3JIeKTpoTenbdepa U OCBEIeHHE pabodel IUIoMaaKu
00ecIIeunBarOT epeIBIKHOM AeKTpocTaHImel tuna 3-8 mwmu JIDIIL.

Mexanu3anus 00JI0Ba 3aK/IF0YAETCS B TOM, YTO B HAHOOJIEE TPYIOSMKOI
oTepanyy — oIbeMe KOHTEHHepa ¢ ppI00ii U3 pI0OYIOBUTEINS — HCTIONB3YIOT
pasnu4HbIe TOJbeMHBIE cpeacTBa. Hanbonee yacTo BeTpevaromuiics — He-
OoubIION MObeMHBIN KpaH «[InoHep», KOTOpBIH EepeBO3UTCS B pa3oOpaH-
HOM BHJI€ U MOHTHpYETCs Ha Oepery pbl00yI0BUTENS.

OOI10B pBIOBI BKIIIOYAET HECKOJIBKO TOCIIEI0BATEIbHBIX ONepalnii: KOH-
LEHTPAIHIO, U3BJICUCHHUE U3 BOJBI, COPTUPOBKY, B3BEIINBaHHUE, ITOJICUET TI0-
TOJIOBBS M TIEPEBO3KY.

Jst 06510Ba MOJIOAN B HEPECTOBBIX IPYyaX HIMPOKO MCIOJIB3YIOT Iepe-
HOCHBIH HeNbHOMeTaIInYecKuit ppidoysosurens (puc. 10.3). CoBokymHOCTh
pelIeT pa3Horo pa3Mepa IMo3BOJISIET 3a/IePKUBATh MOJIOIb B PHIOOYIOBUTEE,
KOHLIEHTPHUPOBATh €€ B 30HE MAJIOT0 MOTOKA BOJIBI, IIPH 3TOM IT0JIIEPKUBATh
HeO6XO}IHMBIﬁ YPOBEHBb BOJABI HE3ABUCHUMO OT CHJIBI ITIOTOKA CHyCKaeMOﬁ us3
HEpPEeCTOBOTO Mpy/a Boasl. PriboymoButens pasmepoM 1x3x0,8 M maeT BO3-
MOJKHOCTH 32 pabodyro CMeHY OOJIOBHTH A0 1 MITH. THYNHOK PHIO.
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Puc. 10.3. ManbKoBblii ppI0OYIOBHTEID

[Ipu BBUTOBE PEHIOBI, BRIPAIIMBAEMON B TOXYCITYCKHBIX HITH HECITYCKHBIX
BOJZI0€MaxX KOMILJIEKCHOTO Ha3HAYEHUs, UCIIOJIb3YIOT TACCUBHBIC U aKTUBHBIC
opyaus nosa. [To mpuHIUIY ASHCTBUS UX MOAPA3AEISAIOT Ha TPH TPYIIIHIL.

K mepBoii rpyrine 0THOCIT 00BSYCHBAIONIUE CETH, B KOTOPBIX phIOa 3a-
CTpEBAaeT, 3aMyThIBACTCS MIIM O0bSUEUBACTCS, MIBITASCh IPOUTH CKBO3b Tpe-
rpaay (ceThb), yCTaHOBJICHHYIO B BUJIE CTEHBI Ha yTU €€ X0/a. Yale Ucrob-
3YI0T OJHOCTEHHBIE U TPEXCTEHHBIE CTABHBIE CETH, KOTOPHIE B IIPOLIECCE JIOBA
OCTalOTCS B BOJOEME HEMOABIKHO HA OJTHOM MECTE.

Bropyro rpymiry coCTaBISIOT OTIEKHUBAOIINE OPYAHUS B BUAE CETHOM
CTEeHBI pa3nuyHoi Gopmbl. Hambonee mmpoko pacmpocTpaHeHbl 3aKHUTHBIE
HeBoja. B HUX prI0a He 3aITyTHIBaeTCS M HE OOBIICHBACTCS, a OCTACTCs TIe-
PEJ MOIOTHOM, ITOCTETICHHO CKATHIBAsICh B MOTHIO. ONITUMAIIEHBIM Pa3MepoM
cuuTaercsa HeBo JUIMHOM He MeHee 30 % nepumMerpa BogoeMa.

3akunHoN paBHOKPHUTEIN HeBoA (puc. 10.4) cocTOUT U3 ABYX OJUHAKO-
BBIX KPBUIBEB, JABYX MIPUBOJIOB U MOTHU. KpbUTbs MpeHA3HAUCHBI JIJIS1 OXBaTa
00JI1aBIMBACMOI'0 y4aCcTKa aKBATOPUH U MPEACTABIISAIOT COOO0M CaMyro JIJIHH-
HYIO 4acTh HeBOJa. B Hauane noBa pbiba He CTpPEMUTCSl BBIHTH U3 0OMeTaH-
HOTO MPOCTPAHCTBA, HO MO Mepe MPUTOHEHUS TBITAETCS YHTH W3 HEBOJA.
DTOMY MPENATCTBYET OCTAIONIAACS B BOJIE YAaCTh KpbLJa.
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Puc. 10.4. Cxema paBHOKpPBLIOTO 3aKHHOTO HEBOAA!
1 — xpb110; 2 — MpUBOJ; 3 — MOTHS; 4 — BEIXOJHOE OTBepCTHE (pydarika)
MOTHH; 5 — BepXHsis T000pa; 6 — HIDKHSA MOA00pa; 7 — NOIUIAaBKH; 8 — Ipy3uia;
9 — wry; 10 — y3neuxa; 11 — ypes

IIpuBoAbI ciIyKaT AJIs HANIPaBJICHUS PHIOBI B MOTHIO.

TpeTbs rpynna npencTaBicHa JOBYIIKaMU, WIM CTallUOHAPHBIMU OPYJU-
SIMH JIOBa, MCIIOJIb3YEMbBIMH JIJIsl BBLIOBA MPOU3BOIUTENCH phIO U3 MPYI0OB
IOCIIe HepecTa, a Takke 00JI0Ba PHIOBI B 3aKOPSKEHHBIX M 3apOCILIHX MaKpO-
¢uramu Bogoemax. CTalMOHApHBIC OpPYAUS JOBa O4YEHb Pa3HOOOpa3HBL
Y CcTpoHcTBO TO3BOJIAET PHIOE JIETKO BOHTH B JIOBYILIKY, HO 3aTPyIHSET BBI-
xox. CranyioHapHBIE OpYANs JIOBA (CTaBHBIE HEBOJA, KOTIBI, 3aIIMPAIOIINE
YCTpOMCTBA) HM3TOTOBJISIIOT U3 CETEH, NMPYTbhEeB, METAJUIMYECKONH CETKH.
HanbGonee mmpoko pacpocTpaHeHbI CETHBIE JIOBYIIKH (BEHTEPH).

10.4. I'py30Bble 1 TPAHCTIOPTHPOBOYHEBIE CPEACTBA
1 3¢ (peKTHBHOCTH UX HCIOJIH30BAHUS

Kusyro peiOy, HKpY U CliepMy NEpeBO3ST aBTOMAIIWHAMH, JKEIEe3HOI0-
PO’KHBIM, BOAHBIM M aBHALIMOHHBIM TPAHCIOPTOM. B kadecTBe TpaHCIOPT-
HOMW Tapbl HCIIOJIB3YIOT KaK OTKPBITHIE, TAK U 3aKPBIThIE TePMETHYECKUE eM-
KocTH. K @eMKOCTSIM OTKPBITOTO THITA OTHOCAT: aBTOLIUCTEPHBI, ChEeMHBIE KOH-
TEHEPBI, YaHBbl, JICPEBSIHHbIC SMIUKH, CIICIUATIbHbBIE CyJa 1 BaroHbI, BAHHBI
1 M30T€PMHUYECKHE KOHTEHHEPBI, K 3aKPhITHIM — ITOJIMITHICHOBBIC MAaKETHI,
OWIOHBI C ITIOTHOM KPBIIIKON | Jp.

Jnst mepeBo3ku pbIObI mpuMeHstoT aBromuctepHsl ALITIT-2,8/53A,
ALDKP-3, )1BOpPBHIOHBIC MAIINHEI.

Astomuctepna AIIIIT-2,8/53A mpencraBiser co0oil M30TEPMUIECKYIO
€MKOCTh, YCTaHOBIJICHHYIO Ha aBToManmHe ['A3-53A. Ona npexHazHavyeHa
quts iepeBo3ku 10 1200 xr peIOBI. B mepegHeii yacTr aBTOINCTEPHBI HMEETCs
eMkocTh a1 100 kr mpma. [{uctepHa mMmeeT nBa JIIOKa, 3aKPBIBAIOIIMXCS
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KPBIIIKaMH T€PMETHYHO. 3aroIHIIOT EMKOCTh BaKyyMHBIM HacocoM. Beirpy-
KalOT peI0y dYepe3 OTBEpPCTHE B 3aJHEH YacTH LUCTEPHBI, K KOTOPOI Kpe-
TIUTCS CITUBHOM MEPEHOCHBIH pyKaB. LlrcTepHa 0060opymoBaHa CHCTEMOH KH3-
HeoOecTIieYeHu s, MPEACTABIIONEH co00i KoMIpeccop, paboTAIONIHIA OT KO-
poOKH 0TOOpa MOIHOCTH JBUraTelsl aBTOMAIIMHBL. Bo3nyx momaroT B 1u-
CTEpHY IO IIJIAHTaM C OTBEPCTHAMH, PAcIlOI0KEHHBIMHU Ha JHE IICTEPHEL. B
3UMHEe BpeMs BOJa B I[ICTEPHE MOXKET MOJOTPEBATHCS 3@ CUET BBIXJIONHBIX
ra30B aBTOMOOMJISL.

Asrouuctepry AILDKP-3 Montupytor Ha aBTomamuny 3WJI 350850.
BmectumocTb nuctepHsl 3 M3, B Hell MoxkHO 11epeBo3uTh 10 1400 KI phIOHI.
3anosHeHHe LUCTEPHBI BOAOH OCYIIECTBIsAETCA BaKyyMHBIM HacocoM. 3a-
TPYXalOT PHIOY C IOMOIIBIO THEBMOIIOABEMHHIKA, Pa3rpy3Ka OCYIIECTBIIA-
eTcs Yepe3 OTBEPCTHE B HIDKHEH 4acTH 3aHEeH CTCHKH IINCTEPHBI, CHA0OXKEH-
HOE pyKaBoM auameTpoM 250 MM. Aspupyercs BoAa B LIUCTEPHE MPHU MO-
MOIIX KOMIIpeccopa.

J’Kusyro ppi0y mepeBo34T aBTOLUCTEPHOI Ha 6a3e BojopasmaTdnka BP-
3,0. Ee ycTaHaBIMBAIOT HA IPY30B0ii apToMamune. O6beM LHUCTEPHBI 3 M.
Ona 060pyZI0BaHa KOMIIPECCOPOM IS a’paiul BoAbl. i 3arpy3ku phIObI
UCTIONB3YIOT JICOCKY, PACIIOIOKEHHYIO B IIEPEIHEH YacTH IIHCTEPHBI. BhI-
IPYXaloT POy Yepe3 OTBEPCTUE B HIDKHEH YacTH LIMCTEPHBI, K KOTOPOMY
MIPUCOETUHSAIOT THOKUIT IIJTaHT.

Ha sxuBopsiOHbIit iputien Gpupmsl «Koegely mos cenenbHbIi Tsirad ycTa-
HaBJIMBAIOT |2 CTEKIIOIIACTUKOBBIX TEPMOH3OJIHPOBAHHBIX KOHTEHHEPOB
BMeCTUMOCTBIO 1o 2 M°. KOHTeHeph MMEIOT J1Ba JIIOKA JUIS TIOTPY3KH-BbI-
TPY3KH pBIOBI 1 ciuBHBIE TPYOBI. [Ipuiienn 060py10BaH ABYMsI COCYAaMH IS
JKUAKOTO KUCJIOpOoJa BMeCTUMOCThIO 185 11 kaxaplil. M3 cocynoB KuUIKUiA
KHCJIOPOJ MOCTYTIAaeT B UCTIAPUTENh, OTKY/Aa B Ta3000pa3HOM COCTOSIHUH Ye-
Pe3 PEoYKTOP U PErysITOphl pacxosa (POTaMeTphl) ITOJJaeTCsl B KOHTEIHEPHI.
B kauectBe pacmbumMTENCH KHCIOpOJa MCIONIB3YIOTCS NeppOpHUpOBaHHbBIE
pEe3UHOBBIE apMUPOBaHHbIE MIJIAaHTH. Ha mpuiene ycTaHOBIEHBI TakKe J1Ba
BHHTOBBIX KOMIIpEccOpa ¢ IMPUBOJIOM OT COOCTBEHHBIX AU3ETBHBIX JBUTaTeE-
sent. ITogaua Bo3gyxa B KOHTEHHEPB! OCYLIECTBIISIETCS 110 BO3YILIHOM Maru-
CTpaJiu, He CBSI3aHHOM C KMCJIOPOJIHOM cucteMoi. PeryiaupoBka pacxojia Bo3-
Iyxa B KOHTEHHEpax OCYIIECTBISETCS C MOMOIIBIO IIAPOBRIX KpaHOB. Pac-
IIBUIEHHE BO3JyXa IPOUCXOJIUT Yepe3 NeppOpHpOBaHHBIE METAIMYECKUE
TpyOKu. Jl7st aspanuu BobI Ha CTOSIHKE Ha ITPUIIETIE UMEETCS TPETHIt BUHTO-
BOIl KOMIIpeccop C IMPUBOJAOM OT 3MEKTpoABHUrarens. s peryaupoBaHuUs
TeMIepaTypbl Ha NPULEIE YCTAHOBIEHA CUCTEMA KOHIUIIMOHUPOBAHUS BO3-
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IyXa, CIIOCOOHAs JIETOM OXJIaXJaTh BO3AYX IOJ TSHTOM, a 3MMOW Ioxorpe-
BaTh ero. 3UMOM TEIUTBI BO3MyX 3a0MpaeTcs U3-10J TEHTA, a IPH MPOXOXK-
JeHUU 4Yepe3 BOAY OTHAeT el CBOe TEIUIO. 3a CUeT 3TOro Ja)xke B CHIIbHBIC
MOpO3BI TEMIIepaTypa BOABI B KOHTeWHepax He omyckaercs Hike 1-3 °C.
[Tnarpopmy ¢ yCTaHOBICHHBIMH KOHTEHHEPaMH 3aKPBIBAIOT IUIOTHBIM TCH-
ToM. JleToM BO3IyX IOJ TEHTOM HMEET TeMIIepaTypy HIKE TeMIepaTyphl
BO31yXa okpyxatomieii cpeast Ha 10—15 °C (puc. 10.5).

Puc. 10.5. XXusopsiousre npuuerns! pupmsr «Koegel»

D¢ GeKTUBHOCTD NPUMEHEHUS TOTO HIM HWHOTO BHAA TPAHCIIOPTHOTO
CpeACTBa Ul NEPEeBO3KH JKHUBOH PBHIOBI OINpEeAesieTcs Ha OCHOBAaHMU TEX-
HHUKO-3KOHOMHUYECKHUX ITOKa3aTeneil (TEXHWIEeCKOH XapaKTepHCTHKH TpaHC-
opTa, ce0ECTOMMOCTH MPOLYKINH, KalINTAJIOBIOKEHNH U T.JI.) IPH CPaBHE-
HHUH BapHAHTOB MCIOJIb30BaHUS TEXHUKH.

10.5. InaByume cpeacTBa isi 00CTY:KUBAHUS CATKOBBIX JIUHHIT

OCHOBHBIM PBHIOOBOTHBIM 000PYTOBAHHUEM B CaAKOBBIX X03IHCTBAX SBIIS-
I0TCS cafKu. B HUX OCYIIECTBIISIOTCS BBIPAIIMBAHNE TOBAPHON PHIOBI, KPYT-
JIOTOJIMYHOE COZIepKaHNe MPOU3BOANTEINEH, BRIpAIIUBaHUE CETOJIETKOB U 3U-
MOBKa [TOCAJ0YHOTO MaTepHaia. B caakux 3a cyeT BOJHOBOTO TIEpEeMEICHUS
1 IBUKEHMS PHIOBI CO3/jaeTcst MaccuBHBIN 0OMeH. B xopomo npoHunaeMbix
ca/lkax U3 KalpOHOBOH JIeNH, aske TIPH IUIOTHBIX ITOCAAKAX PHIOBI, CO3aeTcs
TaKoH e (PU3NKO-XMMHUUECKHH PEXHM, Kak M B BOJOEMaX, B KOTOPBIX OHU
ycraHoBiieHbl. OfHAKO IUIOTHBIE TOCAAKH PHIO B cajgkax M WHTEHCHBHOE
KOPMJIEHHE UX UCKYCCTBEHHBIMHM KOPMaMH YBEJIMYHMBAIOT KOJIMUYECTBO Opra-
HUYECKUX BEILECTB B BOJOEME, IJI€ PACIOIAraroTCs CaJKOBbIE XO3SICTBA,
CcIoCcOOCTBYS 3TUM €ro BTPOPHUKALINH.

CaaxoBbIe X035CTBa OTHOCSTCA K JBYM I'pyIIIaM: CTallMOHAPHBIE U IIJIa-
Batoiue (puc. 10.6), a o KOHCTPYKIMH CaJKH IENAT HA KapKacHbIe, beckap-
KacHbIE W TIoJMyKapkacHble. KapkacHble cajKi UMEIOT XKECTKUH 00BEeMHBIN
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Kapkac, OOTSHYTBIH CeTYaThIM MaTepualoM. beckapkacHble calkil H3TOTOB-
JSIIOT B BUAE CBOOOJHO CBHCAIOLIETO MEIIKA MM JKECTKOH KOHCTPYKIMHU H3
niepoprpoBaHHOTO IUTACTHKA OO CETKH M3 HepikaBeromen cramd. [loiry-
KapKacHbIE CaaKi OOBIYHO MPECTABILIOT COOOW CeTYAThId MEIIOK, BHYTPh
KOTOPOTO JUISL PacTSATMBAaHMSA JHA M CTCHOK 3aKJIaJbIBAIOT MPSMOYTOIBHYIO
paMy U3 AepeBa WM METalla, IOKPBITOrO0 aHTHKOPPO3HHHBIM COCTaBOM
(puc. 10.7). CraunoHapHbIe CaJK{ MPUMEHSIOT B 036pPHO-PEUHBIX CHCTEMax
C TIOCTOSIHHBIM YPOBHEM BOJIbl. B Booemax ycTaHaBIMBaIOT CBaiHYIO dCTa-
Kaay C JAEpeBSHHBIMH MOCTHKAaMH BJOJb OOKOBBIX CTOpOH. LleHTpanbHas
YacTh 9CTaKa/Ibl UMEET THe3/1a A pa3Merenus caakos (puc. 10.8). B kax-
JI0€ THE3/10 IOIEePEeK 3CTaKa bl YCTaHaBJINBAIOT Ca0K, UIMEIOIINI opMy ma-
paynenenunena. CTCHKH U JHO caJika BBIIOJNHSAIOT U3 KapoHoBoi nenu. Ca-
JIOK CBEPXY 3aKpBIBAIOT CeTYaTOW KPbHIKOW. [Ipyu BEIpaliMBaHUM PHIOBI B
3UMHHUIA MEPHOJ CaIKH CBEPXY 3aKPBIBAIOT JHUCTAMU (haHEphI, YTOOBI NPH
IUIOTHBIX MOCAZKaX MCKIIOYHTH 3aMep3aHue BOIBI BHYTPHU canka. Cranuo-
HapHBIC CaJKH KPEIAT Ha KeIe300eTOHHBIX cBasx. OHH JKECTKO CBS3aHBI C
OeperoBoii 30HOI Bomoema. DTo obierdaetT oOCIy)KUBaHHE U BO3MOXKHOCTb
HCHOJIB30BaHUA TAXKCIIBIX TPAHCIIOPTHBLIX CPEACTB U MEXAaHU3MOB, ITPUMCHSI-
€MbIX B TCXHOJIOT'MYECKOM IUKJIC BbIpallluBaHUA pr6bI.

i

a 7]

Puc. 10.6. Cajxu ruiaBaroniue (a) ¥ cTaiMoHapHbIe (0):
1 — cayiok; 2 — nepeBsiHEBIE MOCTUKY; 3 — IOHTOH M CBAK
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Puc. 10.7. Cagku:
a — rubknii: 1 — Topresas CTeHKa; 2 — HaIPaBJISFOLIHE CTSHKHBIC KOJIbLIA;
3 — cTsDKHOM (ait; 4 — HOHTOH; 5 — HACTIUT; 6 — KOHIIBI CTSDKHBIX (asioB;

6 — TIOY)KECTKHIA C HIOKHEH pamMKoii: 1 — BepxHsist pama; 2 — GOKOBast CTCHKaA;
3 — HIKHSIS KOJIbLICBasl pama; 4 — yriIoBoii hast 1 mojrbemMa HiKHE
PaMBbl; 6 — HOTY>KECTKHIT C YTJIOBBIMH CTEPIKHIMHU: 1 — HYDKHSISL KONIbLICBAsT
pama; 2 — GOKOBasi CTEHKa; 3 — HAIPABIBIIOLIIE KOJIbLIA; 4 — YIIIOBbIe
CTepIKHH; 5 — KOJIBLIO Ut oAbeMa; 6 — pama; 2 — KOHYCHBIN KapKaCHBIN:

1 — sxecTKHit KapKac; 2 — CTEHKa Ca/Ka; 3 — MapyCHHOBOE [THO;

4 — tanpemn; 5 — IKOpb

[InaByune cagky yCTaHaBIMBAIOT B BOJOEMAaX C NEPEMEHHBIM YPOBHEM
BOJIBI. B mepron sKcTyatauy UX MOXHO IEpeMeNIaTh U3 30HbI ¢ HeOaro-
MIPUATHBIMHU YCJIOBUSMH B 30HY C OJaronpHATHBIMHU yCIOBUAMH, B KOTOPOI
TEeMIIepPaTypHBIN U KUCIOPOIHBINA PEXUMBI BOJJ0€MA Ha JJaHHBIA repuon 60-
Jiee COOTBETCTBYIOT (PM3HOTIOTMUECKIM MMOTPEOHOCTSAM BRIPAIIMBAEMbIX PBIO.

[TnaByune cangxu OBIBAIOT TpeX THIIOB: Ha MOHTOHAX, CEKIMOHHBIC H
IUTaBy4YHe aBTOHOMHBIE pa30opHbIe caaku. VIcmoap30BaHue CaIKOB Ha ITOH-
TOHAX 00ecleYMBaeT MOCTOSHHYIO CBA3b C Oeperom, mperoTBpalaeT ux
oOceIxaHne, MO3BOJISET MEpeMeIaTh UX B J1r000e MecTo Bogoema. I1o non-
TOHAM HPOXOJAT JIOPOXKKH, C KOTOPBIX OCYIIECTBIISETCS OOCIYyKMBaHME
cankoB. [Ipy KOHCTPYHMpPOBaHHWU NOHTOHHBIX CAJKOB IPUMEHSIOT 00Jer-
YEHHBIE KOHCTPYKIIMM: MOHTOHBI MCIIOJIB3YIOTCS U LEHTPAIbHBIX JOPO-
KEK, a paMbl CAMUX CAaJIKOB JEJIAIOT M3 TOHKUX JIOPATIOMUHUEBBIX TPYO
(puc. 10.9). TloHToH, MpeaHa3HAYSHHBIN IS OJJHON CEKIUU CaIKOB U3 6
IIT., COCTOUT U3 TPeX Te€PMETHYHBIX CTAJIBHBIX TPYO OOIBIIOrO JHaMeTpa,
COEIMHEHHBIX MEXy CO00I MeTaIUINIeCKUMHU KOHCTPYKIMIMHA. K TpyOam n
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KOHCTPYKIHMSM IPHBapeHa MeTaJuIMdeckas pama caika. Bromp Bcex TpyO
MIPOXOMST MOCTHKH.

Puc. 10.8. CrauvoHapHble CajkH: a — 00Nt Puc. 10.9. ITonTonHbIe caku:

BUJI; 6 — YCTAHOBKA CaJKOB Ha CBAsIX 1 — cranbHas Tpy0a; 2 — MeTalIHe-
cKasi paMa; 3 — caJloK; 4 — MOCTHK

3apeiOneHne W OOJIOB CEKIMOHHBIX CAJKOB IPOW3BOIAT HEIOCpE.-
cTBeHHO y Oepera. KopmuieHne ocymecTBisioT u3 JomoK. CeKnnoHHbBIE
CaJIK{ M3 TIOPATIOMHUHHUSA ¢ MOCTHKaMH U 6e3 MoctukoB (puc. 10.10) npen-
CTaBJIAIOT OO0 MEPEXOAHYI0 MOJENb MEXy HOHTOHHBIMHU M IUIaBY4YUMH
ABTOHOMHBIMU pa300pHBIMHU cajikamMu. [lnaByuecTs cekiuu, coctosmei us 6
CaJIKOB, CO3J]aeTCs 3 CYET JIOPATIOMHHUEBBIX I€PMETHYHBIX TPYO AHamer-
pom 300-1000 mM. Mexny nByMs MapauicIbHBIMU CEKIIMSAMHU YCTaHABIIH-
BAIOT HACTHJI JUISI 0OCITY’)KMBaHUS CaKOB.

[TmaByune aBTOHOMHBIE pa3dopHsie canku ([IAPC) cocrosaT u3 o0ieryeH-
HOW paMBbl (IEpPEBSHHOMW, IIAaCTMAcCOBOM, METAJUIMYECKOH) M COOCTBEHHO
canka (puc. 10.11). IIpomecc BrIpaniuBaHus PeIOBI B HUX HE 3aBHCHT OT KO-
neGaHni ypOBHS BOJBI B BOZOEME, CAIKH HE OOCHIXAIOT U JIETKO IepeMelia-
I0TCSI C MECTa Ha MECTO.

Puc. 10.10. Cexuuonnsie cagku: 1 — pama; 2 — MOCTHK;
3 — canok
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Puc. 10.11. Ycranoska ITAPC B Bogoeme:
a — o0Iwii BUI; 6 — KpeIUICHHE paM CaJIkoB MexIy co0oii: 1 — xomyT;
2 — CKpeIUIIONIHiA cafiku Opyc; 3 — yroi pambl cajka

[InaBy4ne mepeaBUKHBIE CaJKOBBIC JIMHUN MPEICTABISIIOT COOOM COBO-
KYIIHOCTb CaAKOB. [lnaByune JINHUM TOAPAa3ACISIOT Ha 3 THIA: JIETKHE, CPe/i-
uue u Tsokensie (puc. 10.12).

Puc. 10.12. Cxema pa3mdHbIX
THIIOB IJIaBYy4YHX CaJKOBBIX
X034HCTB: 1 — ceTyaThle CauKy;

2 — IOHTOHBI; 3 — KOPMOPA3IaTUUKH;
(a — TpaKkTOpHBIii; 6 — MTABYYHIA HITH
JIO/IOUHBIH; 6 — MIaBy4YMil HA KpaH-
Ganke)




Jlerkue JMHUM 00eCICUMBAIOT IIABYYECTh CaIKOB, OJJHAKO 0OCIYKUBa-
HHE HX, T. €. KOPMIICHHUE, 3apbIOJIcHHe, 00JI0B, OCYLIECTBISACTCS C JIOAOK MIH
IUIABYYHUX YCTaHOBOK.

CpenHue TMHUH MMEIOT JOCTATOYHBIH 3aIac IUIaBYy4eCTH IS BBICPIKHU-
BaHUS 00CTYKHBAOIIETO MEPCOHANA U JISTKOTO 000PYAOBaHHS U IIPUOOPOB.

TspKesble TMHAM UMEIOT MOCEPEIHHE MEXKIY CEKLIHSIMH CaIKOB IPOe3-
XKYIO 4acTh JUIsl aBTOMOOMIISL, TPAKTOPA U APYTOi TEXHUKH.

Henocrarkamu rmiaBy4mx JIMHUHN SIBJISIOTCS 110JIBEP)KEHHOCTH BOJTHOBOMY
BO3/ICHCTBUIO, CI0KHOCTh B 00OPYNOBaHUM IIPH IE€peda3UpOBaHUM M TPU
9TOM TpeOYIOTCS JOMOJHHUTENBHBIE TPYIOBbIe 3aTpaThl. CaaKu W3roTaBIIH-
BaIOT U3 JIEJIH, IUIACTMACCOBBIX M METAIMYECKUX CETOK. Pa3mep siuen 3aBu-
CHT OT pa3Mepa BbIpaluBaeMoii pplObl. Pasmep cankoB konebnercs ot 6 10
200 m® u 6onee.

DddexTHBHOCTH pabOTHI CAAKOBBIX XO3HCTB OIPEACIIICTCS THAPOXHMH-
YECKHM PEKHUMOM BOJOEMOB, H B IEPBYIO OYepeIb TeMIIepaTypor Boabl. Yem
JUTMHHEE MePHOJI C TeMIIepaTypoid, ONTHMAIILHON JJIA pocTa PhIOBI, TeM 3(-
(exTHBHEE paboTa XO3SIHCTB.

10.6. OpraHn3auuﬂ TEXHHUYIECCKOI'0 06CJ'Iy)Rl/IB2Hl/Iﬂ H IKCILTyaTaluu
TEXHUYCCKUX CPEACTB pblﬁOBO}IHBIX X03s1iicTB

B nmporiecce axcrutyaTanuy MaliiHbl, MEXaHU3MBI U YCTPOMCTBA MOABEP-
TaloTCs Pa3IUYHbIM BHEITHUM (DKCIUTYaTAlMOHHBIM) U BHYTPEHHUM BO3ICHi-
CTBUSIM, B pe3yJIbTaTe YeTr0 N3MEHAETCS UX TEXHHYECKOE COCTOSTHIE, CHHXKA-
eTCs MPOM3BOIUTEIHHOCTE. K BHEITHIM (haKTOpaM, BIHSIONINM Ha HAICK-
HOCTBH MAIIIMH, MEXaHU3MOB U YCTPOHCTB, OTHOCITCS KIIMMAaTHICCKHE YCIIO-
BHSI, YPOBEHb TEXHHUYECKOTO 00CITY)KHBaHUS, pEMOHTA U KBaJTU(PUKAIHI 00-
CITy’)KHBAIOIIETO TepcoHana. KimMaTHdecKue YCIOBUS XapaKTepH3YHOTCS
TEMIEpaTypoil, BIaXHOCTHIO, 3aIBUICHHOCTHIO BO3AyXa M Ap. BrIcokas
BIIQYKHOCTH BO3/[yXa YCKOPSIET KOPPO3UOHHBIE MPOIIECChl. 3HAYUTENbHAS 3a-
MBUIEHHOCTD BO3/yXa YBEJIMYUBAET ONTACHOCTh MPOHUKHOBEHUS a0pa3nBHBIX
YACTHII B IUJIMHAPHI ABUTATEINSI, YTO MOXKET YBEJIMUUTH CKOPOCTh M3HAIIIMBA-
HUS JieTajiei.

BaxHsbrit myTh 00ecriedeHus paboTOCIIOCOOHOCTH — IPABUIILHOE HCITOIb-
30BaHME MalllMH U MEXaHU3MOB B TIpoliecce padoThl. [Ipu mureasHOM Xpa-
HEHHUH OT KOPPO3UH, CTPYKTYPHBIX MPEBpAIlCHUA U OCTaTOYHOH nedopma-
MW OT COOCTBEHHOM MacChl MAaIlIMH U MEXaHU3MOB Ka4eCTBO MaTepuaja ux
neraneid m3meHseTcs. [lox nmeiicTBreM aTMOC(EpPHBIX OCAIKOB, IEPENaIoB
TEeMIIepaTyp, COTHEUHOTO M3ITYUYCHHUST MAaTEPUAIBI CTAPEIOT. Y MOJMMEPHBIX
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U PE3NHOTEKCTHIBHBIX MAaTEPHAIOB CHUXKACTCS 3JIACTUYHOCTH, YMCHBIIIA-
I0TCSI CONPOTHUBIICHHE HA YJap, CXKaTue Ha W3ru0, MOBBIIACTCS TBEPOCTb.
Bpennoe Bo3nelicTBHE Ha MAIIMHBI OKa3bIBAIOT AJHUTEIBHBIE CTATHIECCKUE
Harpy3ku (zedopmarust paM, miathpopm u T.4.). CTaTndeckue Harpy3Ku Hc-
IIBITBIBAIOT TAKXKE PA3IMIHBIC IPYKUHHBIE MEXaHU3MBI.

K BHyTpeHHMM (hakTOpam, BBHI3BIBAIOIIUM M3MEHEHHE MCXOAHBIX Xapak-
TEPUCTUK MAIIVH U MEXaHU3MOB, OTHOCAT HECOBEPIICHCTBO KOHCTPYKIMH
MallliH U YCTPOHCTB ((pHU3MKO-MEXaHWYECKUE CBOMCTBA MaTepUajoB, HC-
MOJTb3YEMBIX UIS M3TOTOBJICHMS AETaleH), TEXHOJIOTMH UX HM3TOTOBICHUS
WJIN PEMOHTA.

BoccranaBnuBaroT paboTOCIIOCOOHOCTE MAITMH U YCTPOICTB M oOectiedn-
BAIOT X HOpMaJbHOE (DYHKIIMOHHUPOBAHHUE B XOJI€ TEXHUUECKOTO 00CITyKHBa-
HUA ¥ peMOHTa. J(PPEKTUBHOCTh 3THX MEPONPHUATHH B 3HAUUTEILHOW Mepe
3aBUCHT OT OJJHOTO U3 CBOMCTB HaI€KHOCTHU — peMOHTONnpHurogHoctu. Ilox pe-
MOHTOIIPUTOJJHOCTBIO MAlIMH W YCTPOHCTB MOHHMMAIOT HPHCHOCOOICHHOCTH
UX K TI0JIEPKaHHIO ¥ BOCCTAHOBJICHUIO pabOTOCIIOCOOHOTO COCTOSIHHS ITyTEM
npoBesieHNs TexHnIeckoro obcmyxusanust (TO) n pemoHTa.

VYnpapineHue TEXHHYECKUM COCTOSIHUEM MallluH U 000pyI0BaHHS 3aKITIO-
yaeTcs B OOOCHOBAHMM M HAa3HAYCHWHU BUIIOB WM TEPUOJMYHOCTH TEXHHYE-
ckoro oociyxuBanus (TO), BUIOB 1 METOZOB PEMOHTa, KPUTEPHUEB NIPEIEIIb-
HOTO COCTOSTHHSI, IPOJOJDKUTENFHOCTH 3KCIUTyaTallMy 10 CITUCAHHS U T.K.
VYnpaBneHne TeXHUYECKUM COCTOSIHHEM KOHKPETHOM MaIlMHBI WIH 000py-
JIOBaHMS BKIIIOYAET: U3MEPEHHE IapaMeTPOB COCTOSIHUS €€ COCTaBHBIX 4a-
CTe, CpaBHEHNE YCTAHOBJICHHBIX 3HAUEHUH C TOMyCKaeMbIMH WU NPEIeNb-
HBIMH 3HaYCHUSIMH, BHITIOJTHEHHE BCEX yCTaHOBIICHHBIX paboT 10 TeXHHUYe-
CKOMY 00CTy’KMBaHHUIO U PEMOHTY MaIlIMHBI M €€ COCTaBHbIX yacTei. s u3-
MEpEHHS TTapaMeTPOB COCTOSHHSI NCTIONB3YIOT CPECTBA TEXHUUECKOTO JHa-
THOCTHPOBAHUS.

CucremMa TEXHHYECKOTO OOCIY)XKMBaHMS W PEMOHTa IIpelyCMaTpHBaeT
CIIEYIONINEe PEMOHTHO-00CTYKHBAIOIINE BO3ICHCTBHSA, C TOMOIIBIO KOTO-
PBIX 00€CTIeYHBAIOT TEXHUYECKOE COCTOSHHE MaIllH M MEXaHH3MOB U UX pa-
00TOCIIOCOOHOCTh B TEUEHHE BCETO MEPUOA IKCILTyaTallu:

- TexHU4eckoe oocyxuBanue (TO);

- Tekynuii pemoHT (TP);

- kKanuTansHeI peMoHT (KP).

Texuuueckoe obciryxxuBanue (TO) — komIieke paboT MO MO ACPIKAHHIO
paboTOCIOCOOHOCTH WIIM HMCTIPABHOCTH MAIIMH, MEXaHHU3MOB, yCTPOMCTB
IIPU UX UCTIOJIB30BAHUH, TPAHCIIOPTUPOBKE U XPAaHEHUH.
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Texymmii pemonT (TP) BeIMONHAIOT 111 00ecTIedeHNs NI BOCCTAHOBIIE-
HUS pabOTOCTIOCOOHOCTH C LIETBI0 3aMEHBI U (FITH) BOCCTAHOBJIICHUS OT/IENb-
HBIX JacTel. JJaHHBII BUI peMOHTa — OCHOBHOH c1T0co0 BO30OHOBIICHHS pa-
60TOCIOCOOHOCTH MaIllMH ¥ MEXaHU3MOB B IIpoIiecce UX dKcIuryararun. OH
MIpeaycMaTpUBACT KakK IUIAHOBOE, TaK M HEIUIAHOBOE BHITTOTHEHHUE OTICPAITHIA.
CopneprkaHre U OpraHU3aNUs TEKYIIEro PEMOHTA I MAIlIMH i MEXaHU3MOB
KPYIJIOTOJUYHOTO M CE30HHOTO HCIIOJBh30BAHUS PA3IUYHBL TeKymmid pe-
MOHT MAIllMH U O0OPYIOBaHUS BKIKOYACT KOHTPOJHHO-IHATHOCTHYCCKHE,
Pa300pPOYHO-OUMCTUTENBHBIC U IPYTHE pa0OTHI M 3aKJII0YACTCS B 3aMCHE y3-
JIOB U arperaTtoB Ha HOBBIC WJIA OTPEMOHTUPOBAHHBIC.

Kamnuransnerit pemonT (KP) — BU peMOHTa, BBITOTHIEMOTO I BOCCTA-
HOBIICHHS CIIPABHOCTH W TIOJIHOTO (WA OJIM3KOTO K TIOJTHOMY) BOCCTaHOB-
JICHHUS pecypca M3ICNUs ¢ 3aMEHOH WIH BOCCTAHOBJICHHUEM JIFOOBIX COCTaB-
HBIX YacTel, B TOM 4rcie 0a30BeIX. KanutanpHBIA pEMOHT MAaIlIdH U UX CO-
CTaBHBIX YaCTEH BHIMOJHIOT, KaK MIPAaBUJIO, HA CTICIIHATTU3NPOBAHHBIX TIPE/I-
MPUATUSIX, OCHAIICHHBIX COOTBETCTBYIOIINM OOOPYIOBAaHHEM, MPHCIOCO0-
JICHUSAMHU ¥ HHCTPYMEHTOM.
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