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AHHOTALUA

B nacrosiiiee Bpems B KppiMy cymiecTByeT npo0Oiiema HEXBAaTKU MPECHON
BOJbI MCHOJB3YyEMOM Il opoweHus. /(s ee pemeHus s npenjararo BHEAPATH B
YaCTHBIX (PEPMEpPCKUX XO3SMCTBAX TEXHOJOTUU OIPECHEHUS MOPCKOW BOJbBI
METOJI0M 00paTHOTO OCMOCA.

[IpenMeToM MOETO HCCIIEIOBAHUS SIBJISIETCS MPOLECC ONMPECHEHUSI MOPCKOM
BOJIbl U JJAJIbHEWIIIEE MCIOJIb30BAHUE MOJYYEHHOM MPECHOW BOABI IJI1 OPOLICHUS
BUHOI'PATHUKOB C LIEJIbIO0 YBEIUUYCHUS YPOKas.

PabGotas Hajg mpoekToM, S U3y4WJ MOHATHE OCMOCA, MPHUHLMII PadOThI
YCTAaHOBKHA OOpPAaTHOTO OCMOCA, IMPOLIECC OYMCTKU BOJbI, TEXHOJIOTHIO KalleJIbHOTO
noiuBa BHUHOrpagHuka. [IpoBenm pacder mnpeamonaraeMoro oObeMa BOJIBI,
TpeOyemoro Juisi opouieHuss 1 ra BHHOTpaJHUKa IpH BBIPAIIMBAHUU COpTA
Canepasu. BoicunTan OpueHTUPOBOUHYIO CEOECTOMMOCTh OUUIIIEHHOM BOJIBI.

O3HaKOMUBIIUCh C  MCCIEAOBAHUSAMHU, HPOBEIACHHBIMU  Kaderpoi
BUHOIpagapcTBa KpBIMCKOTO CENbCKOXO3SIICTBEHHOTO HWHCTUTYTa B TEUYEHUE
1952—1955 romoB Ham coptom CamepaBu, s yOoemwics B IIEI€CO00Opa3HOCTH
OpOILIEHNS] BUHOTPAHUKOB.

CpaBHHB MpeAnojaraéMble JI€HEKHbIE 3aTpaThl Ha IMPOLIECC OMPECHEHHUS
MOpPCKOM BOABI JUJII OPOLIECHUS BUHOTPAJHHMKOB C TIOJYYEHHUEM JKEIIAeMOM
npuObUIM  OT TPOAAKM TOJYYEHHOTO Yypoxkas BHHOIpaja, s yOemwicsa B
SKOHOMHUYECKOH BBITOJIE MTPOEKTA.

B pesynbrare mpOBEAEHHOIO HCCIEAOBaHUS s J€Jal0 BBIBOJ O
LEJIECO00Pa3HOCTH MOEro MpeUIokKEHUs, Onarogapsi KOTOPOMY YBEITUUYHUTCS
ypoxall B KaxIoM (epMEepCKOM XO34WCTBE, TIJl€ NPUMEHSIETCS YCTaHOBKa

ONPECHEHUSI MOPCKOM BOJIBL.
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Bsenenue

[Ipob6niema ¢ npecHoit Bojoit B KpbiMy Bcerja crosijia Ha IepBOM MECTE, U B
1950 romy BnacTM MNPUHUMAKOT TOCTAHOBJIEHHWE O CcTpouTenbcTBe (CeBepo-
Kpeimckoro kanama. Takum oOpaszom, Boxabl Juenpa mpunuim Ha Kpbeimckuit
MOJIyOCTPOB.

B nacrosiee Bpemsi, obecnieuenue nosyoctpoBa KpbiM B0 ¢ OMOIIBIO
CeBepo-KppIMCKOTo KaHajla IPUOCTAHOBIIEHO.

B ycioBusx OTCYTCTBUSL JHENPOBCKOM BOJBI, OPOIIAEMOE 3EMIICNIENINE
Kpbima noneciio 3HaunTenbHble yObITKH. O0BEM BOABI, I01aBAEMOM HAa OPOLIEHUE,
cokparwics ¢ 700 muH. M* 1o 17,7 maH. M* B rog.

MouM mnpemioKeHHEeM 10 PELIEHUI0 JaHHOW MpoOJeMbl  SIBISETCS
BHEJIPEHUE TEXHOJIOTUHU OMPECHEHUS MOPCKOM BOJIBI METOJIOM 00pPaTHOIO OCMOCA C
LEIbI0 IOJIYYEHHUS! IPECHOM BOABI HCIIOJIB3YEMOW [UIsl OpOILIEHHS 3€MENb B
YAaCTHBIX (PEPMEPCKUX XO3AUCTBAX.

B pabote s paccMarpuBar0 HCIOJB30BAHUE ONPECHUTENBHONW YCTAaHOBKH
(cucteMBl MOPCKOTO OCMOCA) Kak 3Tall OpOINCHHS BHHOTPAIHUKOB Ha HOkHOM
oepery nosyoctpoBa Kpbim.

Ha paccMarpuBaeMOM ydacTKe, OpPOLIEHHME BHHOIPAJHUKA IPOU3BOIUTCS
METOJIOM KamnejapbHOro IonuBa. IIpy 3TOM ¢ TOJUBHOM BOJOW IIOA Ka)XI0€
pacTeHue JOMOJIHUTEILHO BHOCUTCS HEO0XO0IMMOE yI00pEeHue.

B pesymprare Ha ydacTKe OpOLIAEMOM ONPECHEHHOM MOPCKOM BOJOU
BbIpacTaeT OONbIINA 00BEM ypOxkKasi 10 CPABHEHHUIO C AHAIIOTMYHBIM YYacTKOM 0e3

IIOJIHBA.



1  OcMoc 1 00paTHBI 0CMOC: KPATKASA XaPAKTEPUCTHKA MOHATHH

CBoro paboTy Haja MPOEKTOM 5 Hayaldl C M3YYEeHHsS MOHIATHH OcMoC U
oOpaTHBINA OCMOC.

Ocmoc — dBIEHHE, JieXKallee B OCHOBE OOMEHA BEIIECTB BCEX >KUBBIX
OpPraHMW3MOB U MOJIPAa3yMEBAIOIIECE MOCTYIJICHUE MUTATEIbHBIX BEIIECTB B KIETKY,
U BBIBEJICHUE U3 Hee MeTabonuToB. Peanu3aiust 3TUX MPOIECCOB OCYIIECTBISETCS
yepe3 MOJyIPOHUIIAEMYI0 MEMOpaHy, MPOMYCKAIOIIYI0 MOJIEKYJIbl OJTHUX BEIIECTB
U TPEnsSTCTBYIONIas MPOXOXKIEHUIO JApyrux. Ecau 1o pasHbie CTOPOHBI
MOJTYNPOHUIIAEMON MEMOpaHbl, KOTOpasi ClIOCOOHA MPOMYCKATh TOJIBKO MOJIEKYJIbI
BOJIbI, HAXOASATCS COJIEBBIE PACTBOPHI C PA3JINYHOM KOHLEHTPALMEN, 3aKOHOMEPHO
OKHMJIaTh BBIPABHMBAHUSI KOHIICHTPAIIMU, KOTOPOE MPHUBEIAET K IEPEMEICHUIO
MOJIEKYJ BOABI U3 MEHEE KOHIEHTPUPOBAHHOI'O PACTBOpPa B CTOPOHY pacTBOpa C
Oonbiel KoHUEHTparue. JIBWKyiied Ccuiaoll B JaHHOM Ciy4ae SsBIISETCS
ocMoTH4eckoe aapienue (1).

Oopamuwlii ocmoc — TOHITUE, UMEIOIIIEE MECTO B TOM Ciydae, KOrja Ha
pacTBOp ¢ OoJibllied KOHIIEHTpAIMEH BO3JECHCTBYIOT BHEIIHUM JIaBJICHUEM,
BEJIMYMHA KOTOPOIO IMPEBBINIAET OCMOTHYECKOE. B 3TOM ciydae OpPOHCXOIUT
nepeMeInIeHre MOJIEKYJ BOABbI B OOpaTHOM HAamNpaBJICHWH, TO €CTh OT OoJjee
KOHIICHTPUPOBAHHOTO PAacTBOPA B CTOPOHY PAacTBOpPa C MEHbIIICH KOHIIEHTpAIUEH.
Takum o0pa3om, H30OBITOYHOE [ABJIEHWE, BEIUYMHA KOTOPOTO MPEBBIMIACT
BEJIMUYMHY OCMOTHYECKOIO, «3aCTaBJSIETY» MOJEKYJIbl BOJbI IUPGYHIUPOBATH

yepe3 MeMOpaHy B 0OpaTHOM HAMpaBJIEHWH, MPOTUBOMOJI0KHOM MPSIMOMY OCMOCY

(1) (2). (Pucynoxk 1.1)

2  IlpunHuun paéoThl YCTAHOBKH 0OPATHOr0 0CMOCA
VY3HaB pa3HUIly MEXIy OCMOCOM M OOpaTHBIM OCMOCOM, SI PacCMOTpPEN
MIPUHIIUATI Pa0OTHl YCTAHOBKM OCHOBAaHHOMW Ha MPOIECCe 00OpaTHOTO 0CMOCa.
B ocHoBe paboThel cucteM 00paTHOTO oOcMoca Jexar OapoMeMOpaHHBIC

TEXHOJOInr, B COOTBECTCTBHUU C KOTOPBIMH ,Z[BI/I)KyIHeﬁ CUJION Imponecca sABJIIACTCA
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pasHuIa JaBJICHMI, cO3/laBaeMas 0 00€ CTOPOHBI MOIYIPOHUIIAEMOM MEMOPAHHBI.
OnHa M3roTaBIMBAETCA U3 MOPUCTBHIX MaTEPHANIOB, TAKUX KaK MOJMAMUIHBIC HIIU
aleTaT 1eJITI0J03HbIC TUIEHKH, a TAKXKE MOJIbIe BOJIOKHA.

B cucremax BOAOMOATOTOBKA HauOoJiee PacHpOCTPAHEHHBIMU SIBIISIFOTCS
00paTHOOCMOTHYECKUE DJIEMEHTBI PYJIOHHOrO Tuma (3), cocrosimue U3 JBYX
MOJIYIPOHUIIAEMBIX MEMOpaH M CJIOS THOKUX DJJIEMEHTOB JIEHTOYHOIO THIIA,
KOTOpPbI€ HABUBAIOTCA Ha LEHTPAJbHYIO MEepPOPUPOBAHHYIO BOJAOCOOPHYIO
TpyOKky. McxoaHas Boja, moAaBepraeMasi OUUCTKe, MOCTYIMAET B PYJIOHHBIN MOIYJIh
¥ 32 CUET OCOOCHHOCTEH ero CTPOEHUs OHA pa3zelisieTcs Ha 1Ba MOTOKa:

o Ilepmeam - ouumieHHas u oOeccolieHHass BOJA, TMPOIIEIIIas CKBO3b

MeMOpaHy;
o Konuenmmpam — Boma, XapakTepU3YIOLIAsCS BBICOKUM COACpKAHHEM

HpHMCCCﬁ, HC IIPpOHMICAIINX YCPC3 MGM6paHHI>I€ IIOPHI.

[TpuHuMn paboThl COBPEMEHHBIX OOPATHOOCMOTHMYECKHX YCTAHOBOK OCHOBaH
Ha MPOXOXKJACHUH BObI, MPOLIEAIIEH MPEABAPUTENBHYI0 MEXaHUYECKYIO OUUCTKY,
yepe3  IMOJYNPOHUIAEMYyI0  MeMOpaHy, XapaKTEepU3yIOIIyICs  HaJudyueM
MUKPOCKOITMYECKUX TOP, 3aJACP’KUBAOIINX 3arpA3HEHUs, KOTOPbIE BIOCIEACTBUU
CMBIBAIOTCS TOTOKOM BOABbI. IIpeaBapuTenbHas MeXaHMYECKas OYHMCTKA SIBIISETCS
nepBoid U HEOOXOAMMOM CTYNEHBIO OYMCTKHM BOJbI, TaK Kak HauOojiee KpyIHbIE
YacCTHUIbI, TIONaAast B MOPbl (PUIBTPALMOHHON MEMOpaHbl, MOTYT 3a0UTh MX, YTO
CHU3UT HKCIUTyaTallMOHHBIE XapaKTEPUCTUKU OOPAaTHOOCMOTHUYECKOH YCTaHOBKH,
WJIM BOBCE BBIBEJIET €€ U3 CTPOS.

CryneHp npenBapuTEIbHOM OYMCTKH MOAPA3yMEBAET MPOXOKIACHUE BOIbI
yepe3 (UIBTP U COCTOUT U3 HECKOJIBKUX ITAlOB:

o @DuiabTp rpyodOIl OYHUCTKM, 33JCPKUBAIOIINA MEXAHUYECKUE YACTHUIIBI

KPYITHBIX pa3MepoB (IIECOK);
o VYroabHblid OJIOK, TpeAHA3HAYEHHBIM JJIS OYHMCTKU  BOJABI  OT

HeTEnpoIyKTOB, PEHOJIOB, XJIOPA U TSHKEJIBIX METAJIJIOB,;



o DWIbLTP TOHKOI OYHUCTKHM — 3Tal, B MPOIECCE KOTOPOTO MPOUCXOIUT
3aBeplIalolias JOOYHCTKA BOJbI, IMOApazyMeBarouias yJaJleHHE 4YacTHII
pasMepoM MeHblIie 1 mukpona. (Pucynok 2.1)

o Ha gerBepTOif cTagMu OYMCTKH BOJA HETIOCPEIACTBEHHO MPOXOIUT UYepe3
00paTHOOCMOTHYECKYI0O MemOpaHy. Ha maHHOM »JTame TPOUCXOIUT
bunbTpaIysa BOJIBI Yepe3 MOpbl MEMOPaHbI, pa3Mep KOTOPBIX CIIOCOOCTBYET
YIAJICHUIO W3 BOJABI OAKTEPHUI M IPYTUX «MEITKOKAITMOEPHBIX» MPUMECcei, B

TOM YHCJIC U PaCTBOPEHHBIX coJieit (1).

3 IIpouecc ouncTKU BoAbI 3a0panHoi U3 YepHoro Mmops

B Moem npoekTe ucnonb3yercs yCTaHOBKA 10 ONPECHEHUI0 MOPCKOM BOJbI
KaK dTam IMoJinBa BUHOTpanHWKOB B Kpbimy. PaccmorpeB mpuHImMn padoTsl
YCTaHOBKHM OCHOBaHHOW Ha Ipolecce 00paTHOrO0 OCMOCA, CTaHOBUTCSI MOHSTHO,
4TO MOpCKasi BOJa MOAAETCS HACOCOM B OCBETJIAIOIIMN (DUIBTP U MUKPODUIBTP,
re OCBOOOXKIaeTcss OT MEXaHMYeCKHX Mpumeceil. Jlamee HacocoM BBICOKOTO
JaBJICHUsS BOJA TOJACTCS dYepe3 MEeMOpaHHBIM MOIylb, TA€ C IOMOIIBIO
HaHO(PHUIBTpAUKA OCBOOOXKIAETCSI OT MHUHEPAIBHBIX MpuMeceil. JJoouncTka BOAbI
oT u30bITKa OpoMa W Oopa MPOBOAUTCA HA COPOIMOHHBIX (QuiIbTpax. Takum

00pa3oM ONPEeCHEHHYIO BOJY MOJIAIOT B CUCTEMY OPOIIICHUS BUHOTPAJHUKA.

4 KanejabHblii MOJUB BUHOTPATHUKA

S npepnararo MCHOJIB30BaTh AJisl OPOLICHHUS] BUHOTPAHUKOB OMPECHEHHOU
BOJIOM KareJbHbIN MOJIUB, KaKk HanOoJiee SKOHOMHBIHN. [Ipu karnensHOM OpoIlleHu:
MPOU3BOJIUTCSI CTPOrO HANpaBJIEHHAs M0Ja4ya K KOPHSIM PAaCTEHHI BOABI C MAJIBIM
pacxogoM (2 1/4) BMecTe C pPacTBOPEHHBIMH B HeH ymoOpeHwsimu. (4)
(pucyHok 4.1)

Becy cMmbIcn mpuUMEHEHHUs KarejlbHOTO IOJMBAa COCTOUT B TOM, YTOOBI
MOCTOSTHHO TOJIJIEPKUBATh ONTUMAJIBHBIM JUIs PACTCHHS YPOBEHb BIIAXKHOCTHU
MOouYBbl, W30aBUB €ro OT CTPECCOB TMpH Tepenajaax B  YBIAKXHEHUU.

COOTBETCTBEHHO, KAaK HHM HENPUBBIYHO I KOHCEPBATOPOB ATO NPO3BYYMT,



MOJINBATh HYKHO €XeITHEeBHO. [IpaBuiibHEe NIHEBHYIO HOpMY pa30OmBaTh Ha 2-3
paza. M Torma pacteHwe oOTOIAroJapuT OTIWYHBIM PAa3BUTHEM € BBICOKUM
ypoxkaem. TOYyHO Tak ’ke, Kak HYKHO ITOCTOSIHHO ITOJIMBaTh, TaK € HYKHO
MOJICP)KMBATh B TI0OYBE W HEOOXOMWMBIA THUTATENbHBIA pexuM. OMATh Ke,
BHOCUTH ya00peHus 2-4 paza B roJl — MOKHO, HO HAMHOTO JIy4lle JeNaTh 3TO
MOCTOSIHHO, PaBHOMEpPHO M 0€3 CTPecCOB i pPACTeHHs, H3MEHSAS TOJBKO
peLenTypy MNOJAKOPMOK B 3aBUCHMOCTH OT CTaJWM BereTauuu. J[aBHO J10Ka3aHo,
YTO pacTEHUE JIydllle TOKOPMUTh HE pa3 B HEAENIO, HAIpUMEP, U3 pacueTa 15 r Ha

KYCT, a &KeJIHeBHO — 110 2T (4). B 3ToM 1momMoraeT coBpeMeHHOE 000pyT0BaHHE.

5 BiusiHMe pa3jINYHOI CTeNeHH YBIAKHEHHOCTH MOYBbI

Ha POCT H IVIOJOHOIIICEHUE BUHOI'Ppaaa

O3HaKOMUBIIUCh €  MCCIEAOBAHUSAMHU, TPOBENECHHBIMH  Kadenpoi
BUHOIpagapcTBa KpBIMCKOTO CEIbCKOXO3SIICTBEHHOTO HWHCTUTYTa B TEUYEHUE
1952—1955 rr, g y3Han O BIMSAHUU PA3TUYHON CTETICHH YBIAKHEHHOCTH TOYBHI
Ha POCT M IUIOJOHOLIEHHWE BHHOIpaja. lMccienoBaHus IPOBEAECHBI HAJ COPTOM
Camnepaswu. (5)

B 1951 roay (B roa, mpenmecTBYIOIMNA Hadally MCCIEAOBAHHI) ypoKaii
BUHOrpaga copra CarmepaBu Ha ONBITHOM Y4YacTKE COCTaBWI 75 1 ¢ rekrapa. B
pe3ynbTaTe CUCTEMATUYECKOIO TMOJACPKAHUS BIAKHOCTU IOYBBI C HUKHUM
npenesoM B 80% OT mpenesbHOM IMOJEBOM BIIArOEMKOCTH, 3a YETHIPEXJIECTHHM
MIEPUOJ UCCIEA0BAHNM, YpOXKal BUHOTPAa YBEIMYMIICS MMOYTH BTpoe. B 1952 r.
ypoO’Kail BUHOTpaJa NpHu yKa3aHHOM PEXUME BJIAKHOCTHU MOYBBI cocTaBui 156,5 11
cra, B 1954 r. on moctur 190,3, a B 1955 r. — 208,98 11 ¢ ra. OTHecTH Takoe
YBEIMYEHHE YpOKasi TOJBKO 3a CYET OpOIIECHUS HEeNb3sl, TaK Kak 3TO ObLIO
JOCTUTHYTO KOMIUIEKCHBIM BO3JIEMCTBHEM Ha PACTEHUS BCEX arpOTEXHUYECKHX
PUEMOB.

Onnako posib OpOIICHUST TPU ATOM Oblla OuYeHb Benuka. HarmsmHo
yOenuThCs B 3TOM MOXKHO, CpaBHUBAasi ypokail C KOHTPOJBbHBIM Y4YacTKOM 0Oe3

opomienusi. B 1952 r. ypoxait Ha koHTposne coctaBun 107,56 11 c ra, B 1954 r. —
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132,07, a B 1955 r. — 158,32 u ¢ ra. CiaegoBaTenbHO, €XETOJHO YpoxKai
BUHOTpPAJla HAa Yy4YacTKe, TA€ PEKHM BIAXKHOCTH B AKTHBHOM CJIO€ TIOYBBI
yaepxkuBajcs He Hwke 80% OT mpeieabHOM MOJIeBOM BIArOeMKOCTH, OB OOJIbIIIE

Ha 50 11, YeM Ha KOHTpoJie Oe3 MOJIUBA.

6 Pacuer o0beMa Boabl, TpedyeMblii 1J1s1 opoueHus 1 ra

BHHOIPAIHUKA NPH BhIpamuBanuu copta CanepaBu

PaccrosiHre Mexny KycTamMu BUHOTPaaa B psAdy 3aBUCHUT OT CHIBI poCTa
copTa u miaoxopoaus noussl. [[ns npumepa BospMeM copT CanepaBu. Paccrosinue
MEXIy KycTamH B psiay cocTaBUT 1,5 metpa. Paccrosnue mexnay psgamu — 2,5

MeTpa.
CrnenoBaTenbHO, HAa YYaCTKE BUHOTPAJIHUKA B 1 ra MOKHO BBICA/IUTh:

-100 m : 1.5 M = 67 xycToB B 1 psany;

-100 M : 2.5 M =40 psoB.

- 67 xyctoB * 40 psinoB = 2680 kycToB BUHOTpaaa Ha 1 ra.

B 3aBHCMMOCTH OT MOTOAHBIX YCIIOBHIl JIETOM, BO BpEMsI BEr€TallMOHHOIO
pocTa, Ha KYCT €XEIHEBHO OyleT 3aTpauyuBaTbCid B CpeAHEM MO 3 J1 BOABL

CnenoBaTenHO:

2680 kycToB * 3 1= 8040 1 B gennb win 8040:0.001 = 8,04 M°/neHb.
E>xenHEeBHBIN MMOJIMB pACTEHHIO TPeOyeTCs ¢ Masi MO aBrycT, T.e. 123 nHs.

123 * 8,04 m° = 988,92 M° 3a mepro pocta OGErOB M POCTA U HAJIHBA SITOI.

Kpome exxeqHEeBHOTO MOJMBa B BEr€TallMOHHBIM MEPHOJ POCTA, BUHOTPALY
erie HeoOX0AUM BJIAro3aps/IHbIi MOJUB B IEPUOJI OTHOCUTENBHOrO okosi. Hopma
BJIAr03apsIHOTO MOJIMBA ONPEAEISIETCS TaK K€, KaK U I BEreTalMOHHOTO, MPU
riiyOrHe MpoMayuBaHuUs J0 MOJIyTopa MeTpoB. B ocenHuii nepuos (oKTa0ph) OHA
pasusiercss 1000 M°, Iy TOIMBAX B MapTe—arpene OHa CHIKaeTcs 10 600 M° Ha

reKTap.

YuuThiBasi BCE NOJMBEI InoJjrydyacm:
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988,92 + 1000 + 2*600 = 3188,99 m°/rox — 06beM BoabI 118 ToaKBa 1 ra/ro.

7 Pac4yer cTOMMOCTH BOABI OT YCTAHOBKH € NPOU3BOAUTEIbHOCTBIO
35 m°/cyTKH

B npoekrte s paccMarpuBal0 YCTAHOBKY C  IPOU3BOJUTEIIBHOCTBIO
35 m*/cytkn (6). s pacdyera ceGECTOMMOCTH OINPECHEHHON BOIBI HYKHO Y4eCTh
CJIEIYIOLIUE PACXOMBL:

1. MakcumanbHass — €XeMecsyHash IPOU3BOIAUTENBHOCTh  YCTaHOBKH
cocrasisieT: 35m3 x 30 aueit = 1050m3

2. OO1masi MOIIHOCTh CHUCTEMBI C YKAa3aHHOM MPOU3BOAUTEIBHOCTHIO
cocraBisieT 3,9 kBr. MakcuManbHbI €XKEMECSUHBIM pacxof 3JIEKTPOIHEPTruu
coctaBuT 3,9 kBT x 20 yacoB x 30 gneit = 2340 kBt = 2,34 MBT. Ctoumocts 1
MBT snexTposHepruu i HENMPOMBILIUIEHHBIX MOTpeduTenel coctasiser 3310
pyO. DTO 3HAYUT, YTO €KEMECAYHBIEC 3aTPAThI HA AIIEKTPO3HEPruto cocTtassaT 3310
py0. x 2,34 MBT = 7745 pyo0.

3. B cucreme uCnonp3yroTCs aHTHCKaJaHThl Ha OCHOBE (hOC(HOHATOB.
EsxemecsiuHble 3aTpaThl HAa AHTUCKANAHT [JI JAHHOW MPOU3BOAMTEILHOCTH
coctasat 6300 pyo0.

4, Hosuposka runoxioputa Hatpus (NaClO) mpousBoguTcs B caMOM
Hayaje CHUCTEMbl OYMCTKHM, IIOCJE€ Hacoca TMOJKAYKU. OITO MPENnATCTBYET
OTJIOKEHUIO OpraHMYeCKUX coeAMHEeHuM. ExxemecsuHble 3aTpaThl Ha TUIIOXJIOPUT
HATpPHs 1J1s1 YCTAHOBKU C JAHHOW MPOU3BOAUTENILHOCTHIO COCTABAT 263 pyo.

S. Jo3upoBka Oucynbputa Hatpus (Na2S03) npousBoguTcs mnocie
NEPBOr0 MYJIbTUMEAUUHOTO (puinbTpa nepes BTOpbIM. CIyKUT JUJIsl J€aKTUBaLUU
OCTaTKOB XJIOpa, MPEMSATCTBYET pa3pylieHU0 MeMOpaH. Exxemecsiunble 3aTpaThl Ha
TUIIOXJIOPUT HATPUs /Uil YCTAaHOBKH C YKa3aHHOW MPOU3BOIUTEIbHOCTHIO COCTABAT
105 py®.

6. Esxxemecsiunas 3aMeHa mMemoyHbIX GuiabTpoB: 1200 py0. Memounsie

GUIBTPHI TOAJIEKAT MPOMBIBKE U TIOBTOPHOMY HCTIOJIB30BAHHUIO.

10



1. ExxerogHas 3ameHa QuibTpylomeld 3arpy3kd B TEPBOM (PHIBTPE -
25850 py6. CrnenoBarenbHO, €XKEMECSUHbIE 3aTPaThl HA (PUIBTPYIOLIYIO 3arpy3Ky
cocTasar: 25850 py0./12 mec. = 2154 py0.

8. ExxeronHasi 3aMeHa aKkTUBHPOBAHHOTO YIJII BO BTOpPOM (MIBTpE -
10150 py6. Takum oOpa3zoM, exeMecsyHble 3aTpaThl HA YroJib aKTUBUPOBAHHBIM:
11150 py6./ 12 mec. = 845 pyo0.

9. 3ameHa MeMOpaH IpH NpesiokeHHo cxeme 1 pa3 B 3 rona (36 mec.).
Croumocts 1-0oif memOpanbl - 40 000 py6. KommuectBo memOpan -1 mir.
Esxxemecstannie 3atpatsl: 40 000 py6./ 36 mec. = 1111 py6.

10.  ExemecsuHoe obcmyxkuBanue cuctemsl = 12 000 pyo.

11.  Hroroseie exxeMecsuHbIe 3aTpaThl = 31723 pyo.

12.  Cebecronmocts IM° MpH NPOU3BOAMTENBHOCTH 00ODPYXOBAHHS

35m%/cyTku cocraBuT = 31 723 py6./1050 M3 = 30,2 py6.

8 DJxoHoOMHMYecKHil pacueT (pacueT OKYNaeMOCTH MPOEKTA)

Ha ocHOBaHWM BBIIIEYKAa3aHHBIX HCCIICJOBAHUA W PacdyeToB S IPOBEI
HIKOHOMUYECKUH aHAIU3 JAaHHOTO MPOEKTa:

- 3188,99 m*/roa * 30,2 py6./m° = 96 307,498 py6./rox - 3arpathl Ha
OTpEeCHEHHE HEeO0OXOAMMOro oObeMa BOJBI JJIsi OpOIIeHHs | ra BUHOTpaTHUKA
copra CarepaBu B T'O/I.

- 158,32 1 * 40 p/xr = 633 280,00 py6. — oxxumaemast IpuOBLIb OT MPOIAKH
BUHOTpaJia ¢ Heopormraemoro yqactka. (158,32 1 — pacueTHsiii 00beM yposkas, 40
p/KT — CpemHsss CTOMMOCTh JaHHOTO BHJJAa BHHOTpajga MpPHU TPOJAXKE Ha
BUHOJCIBLYECKUI 3aBO/T).

- 208,98 u * 40 p/xr = 835 920 py6. - oxxmmaemasi IpUOBUTH OT MPOTAKU
BUHOTpajia ¢ opomaeMoro ydactka. (208,98 1 — pacuerHblii 00BeM ypoxKas,
40 p/kr — cpemHsAS CTOMMOCTH JAaHHOTO BHJIa BHHOTpaga MpH NPOJaKE Ha

BHHOJCILUYSCKUIN 3aBO/I).
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- 835 920 py6. — 96 307,498 py6. = 739 612,502 py6. - oxumaemas
pUOBLTL OT MPOJAXKH BUHOTPAZa C OPOIIAeMOT0 ydacTKa 3a BBIUETOM 3aTpaTr Ha
OINPECHEHHE HE0OX0IUMMOT0 00'beMa BOJIBI JIJIsl OPOIIEHHUS | Ta BUHOTpAJHHKA.

- 739 612,502 py6. - 633 280,00 py6. = 106 332,502 py6. — npulObLIb C
OpOIIIaeMOT0 Y9acTKa BUHOTPATHUKA.

MuHnuManbHas CTOUMOCTh OnpecHUuTeNbHON ycTanoBku — 500 ThIC. py6. (7)

CrnenoBaTesbHO, OHA OKYIIUTCS 4epe3 S JIeT.
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3akjIoueHne
A BBIICHWII, 4TO OJ1arojiapsi ONPECHEHUIO MOPCKOM BOJIBI U JabHEHIIIEMY ee
UCIOJB30BAaHUIO JIJIS  OpONICHUS BUHOTPAJHUKOB B KpbIMy TOBBIIIECHUE
ypokaifHocTH BUHOTpaaa Ha 50 1/ra B roa odeBuiHO. Ho mpuHMMas BO BHUMaHUE
3aTpaThl Ha OINpECHEHHE TpedyeMoro oO0beMa BOJABI sI TPHUIIET K BBIBOAY O

H€O6XOI[I/IMOCTI/I IOKCKa crocoba YACHICBJICHU ITPOLECCA OITPCCHCHMUA.
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HPUJIOXKXEHUSA
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Pucynok 1.1 — cxema ocMoca 1 00paTHOTO ocMoca
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Pucynoxk 4.1 - Cuctema KaneiabHOTO MOJIMBa
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