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BBEAEHUE

B HacTosee Bpems B Poccuiickon degepaymm B 3kcnnyara-
Luun HaxoauTca (no pasHbiM oueHkam) ot 1890 ao 2170 ra Tennuy
NMPOMBILLNIEHHOrO TUMA KPYrMOrognyHoW 3kcnnyarauyum. Kpome
3TOro, B CE30HHOM BapuaHTe aKcnnyatmpyercsa 6onee 2 TeiC. ra B
OCHOBHOM AN BbIpalLMBAHUS paccajbl kanycTbl 4N OBOLLEBOA-
YeCKUX XO35IUCTB, LUBETOB ANnsi GrnaroyCcTponcTea ropogos, nocen-
KOB, M YaCTU4HO, ANS BblPaLYMBaAHUS OTypLOB, TOMAros, nepua,
3erneHHbIX 1 4p.

TennnyHoe OBOLLEBOACTBO Poccum ummeer GoraTtyto UCTOpUto.
MepBble KPyMHbIE NPOMBILLNEHHbIE TENMMUbI BbINM NOCTPOEHbI B
CCCP ewe B 1930-x rogax B6rm3m MHOTMX KPYMHbIX FOPOLOB AMs
obecneyeHus xutenen ceexumm osojamm. B 1960-e roabl k CTpo-
UTENbCTBY TENMUL NPUCTYNUNM OCOBEHHO ObICTPbIMM TeMMNamu.
Bbinu paspaboTaHbl TMNOBbLIE MPOEKTbI, MO KOTOPbIM CTPOUMUCH
TeNnnuyHbIe KOMBWHaTbLI, He ycTynawme 3apybexHbIM aHanoram
TOr0 BPEMEHW.

B Havane 1970-x rogoB ocyljecTenanacb nporpamma CTpo-
UTENbCTBA TEMMWUYHbIX KOMMMEKCoB BOKPYr Mocksbl, CaHkT-
MeTepbypra, KPYMHbIX MHAYCTPUAnbHbIX 1 0BnacTHbIX LeHTpoB. B
1980-e roabl TENNUYHAs oTpacnb JOCTUIMa MakCUMarnbHOro ypoB-
Hsi pasBUTUA. BbINo NOCTPOEHO NOYTU 5 ThIC. ra TENMUYHBLIX KOM-
NMNeKCoB Kpyrnorogn4Hon 3kcnnyarauyum. MHorve n3 Hux cranu
rpagoobpasylowmyMm NpeanpuaTusSMu. PeHTabenbHOCTb Tennuy-
HbIX X03AKncTB Agoxoamna ao 70-200%.

B 1990-e rogbl B «NepecTpoOeUHbIN» U MpUBaTU3aLUOHHbIN»
nepuogbl TENMUYHbIE KOMMEKChI MPULLINY B YNAAOK, a8 HEKOTOPbIE
no pasHbIM NpuyMHaM nepecranu gyHkynoHnposarb. OaHON U3
MPUYUH 3TOrO CTano MaccoBoe NOCTYMMEHME OBOLLEN U3 KKHbBIX
CTpaH No JOTALUMOHHBLIM MPorpaMMamM CTpaH-NOCTaBLUMKOB C Of-
HOBPEMEHHbIM YAOPOXaHWEM 3HEPropecypCcoB ANs OTEYECTBEH-
HbIX OBOLLEBOAOB. 3a 3TOT nepuog 6bino NoTepsHO (Mo pa3HbIM
oueHkam) okono 50% nnowjagen NPOMbILLNEHHbIX TENNUL.

K Hauany HOBOro CToneTus TennuyHas oTpacrb CTpaHbl NOA0-
wra ¢ 2 TbiC. ra NPOMbILUMEHHbIX TEMNUL, KPYrMOrogUYHON 3KC-
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nnyarayum, 60% un3 KOTOPbIX MOpPanbHO N PU3NYECKN U3HOLLIEHO.
MN3HOC OCHOBHbIX (POHA0B TENNML, NOCTPOEHHLIX B 1980-e rogel,
coctaBnser 70-90%. YMmeHblueHne 06bEMOB NPON3BOACTBA OTe-
YeCTBEHHOWN TENMUYHOW NPOAYKLUMUN HA poHe pacTyLero notpebu-
TENbCKOro Crnpoca MpUBENO Kk pe3koMy pocTy (8o 50%) mmnopra
MEXKCE30HHbIX OBOLLEN, a B 3MMHWIA NEPUOA OH JOXOAUT A0 85%.

TennuyHbIX OBOLLEN B COOTBETCTBUM C MEAVLMHCKON HOPMOW
(12-15 kr Ha YenoBeka B roa) HEOOXOANMO NPOU3BOAUTL HE MEeHee
2MINHT.

[aHHble O NpOM3BOACTBE OBOLUEN 3aALYMLLEHHOTO FPyHTa B
Poccuiickon deaepauum 3a 2009-2013 . npuseseHbl B Tabn. 1 n
Ha pUCYHKe.

1. Mpon3sBoACTBO OBOLLEN 3aLUIWEHHOTO
rPyHTa B CENIbCKOXO3ANCTBEHHbIX NPeANPUATHAX
Poccuiickon Pepepaumm (2009-2013 rr.)

Mokasatenn | 2009t | 2010+ | 2011 r | 20127 | 20131 | 20137 K

2012 r.,+/-
Mnowaab
Tennuy, ra 2546,7 | 2730,5 [ 2463,0| 2550,3 | 2532,2| -18,1
B Tom uucne
3UMHUX 1866,2 | 1840,4 [ 1780,1|1817,5]|1887,4| +69,9

Banosoi c6op

BCEro, ThiC. T 571,5 | 545,0 | 5414 | 577,3 | 6150 | +37,8
B ToMm uucne

B 3UMHUX 512,3 | 485,0 | 483,1 | 510,8 | 528,0 [ +17,2
YpoxxanHoCTb,
Kr/m? 22,4 20,0 22,0 22,6 243 +1,7
B Tom uucne
B 3UMHUX 27,4 26,4 271 28,1 28,0 -0,1




2009 1. 2010 r. 2011r. 2012 r. 2013 r.

u - nnowagb Tenany, ra; W - Bas10BOit C60p, ThiC. T

Mpou3BoACTBO OBOLLEN 3alMLEeHHOr0 FpyHTa
B Poccuiickoii ®egepaLnumn B CeNbCKOXO3ANCTBEHHbIX NPesnpuUaTnax
3a nocnefHve NAaTb neT

Mo pgaHHbIM PoccTata, B 2013 1 obuwas nnaowanb Tennuy B
Ce/IbCKOX035MCTBEHHbIX OpraHusauusix coctasuna 2,53 ThiC. ra,
nm 99,3 % k 2012 r. (2,55 Tbic. ra), cokpalieHne obuieli naowa-
an tennuy, B 2013 . no cpasHeHuto ¢ 2012 1. Npon3oLLIo 3a cyeT
YMEHbLUEHUA NNOoLWaan BECEHHUX MIeHOYHbIX Tennuy. Bwmecrte
C Tem njowagb 3MMHUX OCTEK/IEHHbIX Tennuy ysenuuunacb Ha
70 ra n coctasunia 1,887 Tbic. ra, wim 103,8% Kk yposBHio 2012 T.
(1,82 TbIC. ra). YBenuyeHne nnowann 3uMHUX TenuL, Npov3oLusio
3a CYET CTPOMTENIbCTBA HOBbIX COBPEMEHHbLIX TEM/UYHbLIX KOM-
M/IEKCOB, YTO W MPWBENO K POCTY MPOM3BOACTBA OBOLLEVA.

KpynHehwmnm TenanuHbiM  KoMbuHatom Poccun  siBnseTcs
OO0 «TennuuHblii koMbuHaT «Maiickuit» Pecny6nmkn TatapcTtaH
(reHepanbHblli gupekTop aHueB Wnbliart [asumosud, . arpo-
HomM MysadhapoB Vickangep LlaiixveBuy), rge npuMeHsOTCs co-
BPEMEHHble TeXHONOorMyM npoussocTea, U B 2013 . Npu cpegHei
ypoxanHocTn 76 kr/M2, a no cseTokynbType 135 kr/mM2nonyyunu
32,3 TbIC. T OBOLLEA.



B cenbxosopraHusaymsix B 2013 . oBowWeEn 3alULLEHHOrO
rpyHTa npomussegeHo 615,0 Toic. T, nn 106,5% k yposHio 2012 r.
(577,3 TbIC. T).

PerTuHr TennnMyYHbIX KOMBMHAETOB, AOCTUILLMX BbICOKMX PE3YIib-
TatoB B 2013 . B NpOM3BOACTBE OBOLLEN 3aALLMLLEHHOMO FPyHTAa,
npeacrtaeneH B Tabn. 2.

2. PenTuHr xosancrte Poccuiickon depepauumn
Nno NPOU3BOACTBY OBOLLEN 3alWULWEeHHOro rpyHTa B 2013 1.

M CybbekT HavmeHoBaHue xo3aiicTBa, Cpe'qHﬂuﬂ Banoson
ec- L ypoxan-
0 Poccuiickoit .1.0. pykoBOAUTENSA, HOCTB cbop,
d)e,qepau,vm MaBHOro arpoHoOMa KF/MZ’ TbIC. T
1 2 3 4 5
1 |Pecnybnuka | OOO «TennuyHbIi KOMOGUHAT 76
TatapcraH «Mavickuiny, (no
reHeparbHbliA JUPEKTOP CBETO-
[aHneB Unbwar MasmmoBny, Kynb-
My3sadapos UckaHaep Type
Lanxnesny 135) 32,30
2 |Pecnybnuka YN «TennuyHoe» PM,
Mopgosus avpekTop XKusaes AnekcaHap
Muxannosuu,
Bogorpeesa MapuHa
AnekcaHaposHa 4578 11,45
3 |KpacHo- OAO «TennuyHbIin KOMBUHAT
Aapckui «Mporpeccy,
Kpan reHeparsbHbIi AUPEKTOP
Mepkynos Banepuit Eroposuy,
Moxxnpaaesa CeetnaHa
MuxannoBsHa 43,4 11,45
4 |Capatos- OAO «CoBx03 «BecHav,
ckas reHeparsbHbIi AUPEKTOP
obnactb PeweToB AnekcaHap
AnekcaHaposuu,
Kputckuin Unbsa KOpbesny 451 10,83




IIpooonacenue mabn. 2

1 2 3 4 5
5 |HoBocu- 000 «TennnyHbIN KOMOUHAT 67
Gupckas «HoBocHBUpCKUit», (no
obnacrtb reHepanbHbIn AupexkTop XapauH | CBETO-
AHapeit Bnagummposmny Kynb-
Type
92,0) 10,72
6 |Bnagu- YT « Tennu4HbIn »,
Mupckas AanpekTop YTexuH Ceprein
obnactb Hukonaesuny,
3aMecTUTENb AUPEKTOPA MO
npon3soacTey MblweHKOB
Hukonaii Masnosuy 423 8,50
7 |Hosro- OAO «TpyOuunHO»,
poackas reHepanbHbIi AUPEKTOoP
obnactb KnemeHTbeBa Hatanbs
PynonbdosHa,
denoposa
Haranba AnekcaHaposHa 40,1 5,89
8 |CraBpo- 3A0 «HexunHckoey,
NoNbCKUN reHepanbHbIN AMPEKTop
Kpau Konombiues Bacunui
[puropbesny,
daprykos Bnagummp
Hukonaesuy 443 5,80
9 |Kocrpowm- OAO «BbicokoBckui»,
ckas reHepanbHbIN AUPEKTop
obnacrb CuTHMKOB Anekceit
Bnagummuposuy,
3aMeCTUTENb [MaBHOIO
arpoHoma KopHunos Anekcen
BnaaumupoBuy 39,34 4,72
10 [Apoc- 000 «TK «ApocnaBckuity, 46,4
nasckas reHeparsbHbIi AUPEKTOP (no
obnactb BopoHeHkos Bnagumup CBETO-
denoposuy, Kynstype
Kpbinosa Hatanbs FOpbeBHa 101,0) 2,53




MPOU3BOACTBO KOHEYHOrO MPOAYKTa MUTAHMS, HanpasreH-
HOE Ha BHYTPEHHEro MoTpeduTens CO CMOXWBLUMMWUCS MEHTanu-
TETOM 1 OGLEMOM CrpoCca, BLIrOAHO OTIMYAET TennuuHbIA Gus-
HEC OT 3KCMOPTHO-OPMEHTUPOBAHHLIX, GAHKOBCKUX UMK TOProBO-
3aKyMOYHbIX Onepauuil, HanPSMYH 3aBUCSLLMX OT COCTOSIHUS 3KOHO-
MUKM, KypCa BaskoT 1 CHUXKEHMS MOKYNaTenbCKOro Crnpoca B LieNnom.

KNACCUDPUKALINA TENUL

Tennuupbl knaccnPUUMPYIOT NO 3KCNNyaTaynoHHbIM U CTPOU-
TeNbHbIM MPU3HaKaM: Ha3Ha4YeHWUo, CE30HHOCTU, TEXHOMOMUU Bbl-
palmBaHusi pacTeHui, BUam CBETOMPO3PaYHOro OrpaxaeHus,
cnocobam oborpeBa, KOHCTPYKTUBHO-MMAHUPOBOYHbBIM PELLEHM-
SIM, NPOPUIIO MONEPEYHOTO CEYEHUSI.

Mo HasHa4eHWio Tennuubl AENSAT Ha OBOLYHbIE, paccagHble U
LBETOYHbIE, MO Nepuogy 3KCMryaTayunm — Ha 3UMHUE, KOTOpble
MOXHO MCMOMb30BaTb B TEYEHWE roAa, U BECEHHUE, KOTOPbIE 3KC-
NnyaTupyroT BECHOW, NETOM, OCEHbIO, NO BUAY CBETOMPO3PaYHO-
ro OrpaXaeHus — Ha CTEKNSIHHbIE, NNEHOYHbIE U C NOKPLITUEM U3
KECTKUX NONMUMEPHbIX MaTepuaros.

CurcTeMbl OTOMNMEHMS KYNBTUBALMOHHBIX COOPYXKEHWUI pasnuya-
IOT NO CTEMNEHU LUeHTpanusayum, Buay 1 napamerpam TenrnoHocu-
Tens U NepPBUYHON 3HEPTUW, TUMY HarpeBaTernbHbIX NPUGOPOB.

Mo KOHCTPYKTMBHO-MMaHMPOBOYHLIM PEeLUEHUsIM Tennuubl Ae-
NATCA Ha aHrapHble U BroyHbIe, NO NPOMUNI0 NONEePEeYHOro ceye-
HWUS — Ha OfHOCKAaTHble U ABYCKAaTHbIE, ABYCKaTHbIE C PaBHbIMU U
HepaBHbIMY, NNOCKAMU U LIMNNHAPUYECKMU ckatamu. Kpome yka-
3aHHbIX TUNOB, CYLLECTBYIOT TaKke BaHTOBbIE (MOABECHbLIE), BO3AY-
XOOMOpPHbIe 1 BalleHHbIe (BbICOTHbIE) KOHBEWEPHbIE TENMULIbI.

BnoyHble TennnLbl OTHOCAT K MHOFOMNPOSETHbIM, a ABYCKaTHble
— Kk ogHonponeTHbIM. OfHONPONETHbIE TENNMWLbI, Ha3blBAEMbIE aH-
rapHbIMU, HE UMEIOT BHYTPEHHMX OMop.

BroyHbIM TMN ABNAETCA OCHOBHBLIM B panoHax roxHee 55° ce-
BEPHOW LUMPOTHLI, A€ CUNbHblE CHeronagbl kpavHe peaku. Ero
npeumyLLecTBa nepes aHrapHbIM: YMeHbLUEHWE TEennonoTtepb u
CTOMMOCTW CTpouTenbcTea, 6onee pauymoHanbHoe MCnornb30Ba-

HVe koMMyHukauuin. MHoronponeTHas 6noyHas Tennuua no cpas-
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HEHUIO C aHrapHOWN XapakTepU3yeTcs MEeHbLUMM KO3 PULNEHTOM
orpaxaeHusi, uto obecneymBaeT CHWXEHWE 3aTpar CpPeAacTB U
MarepuanoB Ha eAuHWLY NNoLaaun nNpy CTPOUTENLCTBE U 3KOHO-
MUWIO TEMNa 3a CYET YMEHbLUEHUsI TennonoTepb. 10 cpaBHEHWIO
C aHrapHou Tennuuen (npornet 12 M) KO3PDULIMEHT orpaxaeHuns
AyxnponeTHon Tennuybl Ha 10,5% MeHbLUe, a YeTbIPEXNPONET-
HoW — Ha 15,5%. [ina aoByxnponeTHon Tennuuel Tpedyetcs Ha 15%
MEHbLLUE TEeNnna, Yem Ans ABYX aHrapHbiX TENNUL C OAUHaKOBOW
obLen nnowjaabHo.

Mo TNy HeCyLLMX KOHCTPYKUMIA pasnuyaloT kapkacHble n 6ec-
KapkacHble Tennuubl. LLUnpokoe npaktuyeckoe npuMeHeHue nony-
YUK KapKacHble TENNULbI.

BalleHHble Tennuubl OTNIMYAOTCS BbICOKMM YPOBHEM aBTOMa-
TU3aUMM TEXHOMOMMYECKMX NPOLECCOB. YCTPOMUCTBO Takmx Tennuy
He TpebyeT 6OnbLUOK 3eMENbHOW NMoLaaun, HO KanuTanbHble 3a-
TpaTtbl HA UX CTPOUTENLCTBO BO MHOIO pas BbILLE, YEM Ha COOpY-
KEHME 0BbIYHbIX aHrapPHbIX M BNOYHBIX TENNUL,.

BbicoTy Tennuy onpeaensitotT noj KOHbKOM U B KapHuse (kap-
HWU3 — BbICTYN B COEAMHEHNN BEPXHETO N GOKOBOrO OrpaXaeHUN,
NPeLOXPaHAIOLUIA CTEHbI OT 3arekaHus BoAbl). PaccTosiHue Mex-
Ly 6OKOBbIMY CTEHaMW Ha3bIBAKOT NPONIETOM, @ MEXAY CTONKaMu 1
HEKOTOPbIMY APYrMMU ANEMEHTaMMN KOHCTPYKLUM — LLAroM.

KoadpbdmumeHT orpaxaeHmst — OTHOLLEHME NnoLwagn BCexX orpax-
JaloLLMX NOBEPXHOCTEW (KPOBMM, CTEH) K WHBEHTAPHOW NMoLaau.
MHBeHTapHas nnowaab — NpousBeeHne BHYTPEHHE! WMPUHBI Ha
ANVHY Tennuubl. Kpome MHBEHTapHON, CyLLECTBYIOT CTPOUTENbHAS
1 nonesHas nnowaaun tennuy. CtponTenbHasa nnowab — npons-
BEAEHWNE HaPY>XHOWN LUMPWHBLI HAa ANVHY TENnUubl, NonesHas — nno-
Waab, Ha KOTOPON HEMNOCPEACTBEHHO PasMeLLEeHbl PACTEHUS, BKITHO-
Yyas NpoxoAbl Mexay rpsgkamu.

Mo maTtepuany orpaxaeHust TENNWLUpbl PasfensaloTca Ha ocTe-
KMNeHHble (NCTOBOE M MPOMUMBHOE CTEKNO) U MNacTMaccoBble
(NonMMepHble NNeHKKU, pasnuyHblie nnactukum). Kak crekno, Tak
M npo3payHasi NneHka UMEKOT CBOW JOCTOMHCTBA U HE[OCTaTkv
(Tabn. 3). CTekno no cpaBHEHUIO C ApYruMn Matepuanamm Aonro-
BEYHEE, HE MEHSIET CBOIO MPO3payHOCTb, XoTa B 60-150 pas Ta-
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)Kenee nneHkn ToM xe nnowagn. Ana Tennuy NpUMEHSIIOT CTeKIo
TOnNWMHOM 3-5 MM, a Ans NapHUKOB — 2-3 MM. Npo3padHOCTb CTe-

kon 70-90%.

3. CpaBHUTENbHAA XxapaKrepucTUKa Mmatepuanos
AnA OCTeKNeHUs Tennuy

Crtekno Corobiit [neHka
[NokasaTenu (4_ 6 MM) HOJ'II?gaNFl)S;)HaT (200 MKM)

1 2 3 4
ﬁ;(apHaﬂ CTOUKOCTE, 0,05 2.1 OyeHb HU3Kas
Cpok cryx0bl 1o 50 net He Mﬁ:Tee 10 [lo 5 ner
Macca 1 m? 10 1,3 0,19
CreneHb 89-93
npo3payHocTu, % (oamHapHbIN

NONUITUNEH),
89-92 86 79- 87
(nBOWHOM
NONUITUIIEH)
Tennousonsums,
Bt/ M2x°C 185 8 4 000
KoacppuumeHt
Tennonepeaayu, 5,8 3,7 36
Br/m2x°C
TennonpoBOAHOCTb,
BT/M2x°C 0,72-0,9 0,14 -
OnanasoH or_70 Or — 45
TeMneparypbi T— /010 T=4980 | 5r_ 40 go +90
MPUMEHEHNS +25°C +120
Moxxapo- TpyaHo
6e3onacHoOCTb Huskas BOCMnna- Huskas
noXapo- MEHSIeTCs, He noxapo-
YCTOMYUBOCTb | MOAAEPKUBAET | YCTONYMBOCTb
ropeHue
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IIpooonscenue mabn. 3

1 2 3 4
BesonacHoct
b 3akaneHHoe
CTeKno
MeXaHN4ecku .
MpoYHbIi,
bonee
pa3butb
NpoYHoOe
NpakTU4YECKN
(B 5 pas no
Henb3s, Npu
CpaBHEHWUIO
pa3bueaHuu He onacHa
C OObIYHbIM).
pacnapaetcsi
B cnyuae
a3pyLLeHMii Ha menkue
[F))acnz,qaeTcn 6esonacHble
aKuum
Ha mernkue Ppaky
GesonacHble
¢hpakymmn
Xumunyeckas
CTONKOCTb Bbicokas CpeaHss Huskas
1 2 3 4
Hanuuue adpcpekta
P Oa Her Het
«JIMH3bIY
eHa 1 m?, pyb. 54
3 i 600 (6 mm) (apMmupoBaHHas
450 (4 mm
( ) 210 (6 mm) 200 MKM),
(3akaneHHoe
cTexno) 34 (oguHapHas
150 MKM)
Ypo6cTBo B Tpebyer Jlerok B pe3ke Nmeet
CTpOUTENbLCTBE, OCTOPOX- 1 BbIpyOKe, 0CcOBOeHHOCTH
YCNOBUSI MOHTaXa HOCTH, CBEPNEHUU U
Tpyaoemkas LTamMnoBke
obpabotka

MonvmepHble npo3payHble MMAEHKU OTNMYAIOTCS NErkocTbio
N MBKOCTBIO, HO BbICTPO MEHSIOT CBOW (PM3UKO-MEXaHUYecKne
CBOWCTBA, MEHee Mnpo3payHbl, TENMonoTepn Bbille, YeM Yepes
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CTEeKMOo, HeA0NroBEYHbI (CPOK CrnyX6bl — 0AMH Ce30H). KoHCTpyKUmn
KapKacoB MMEHOYHbIX TEMMUL NErku u npoctbl. MNneHKy ucnorb-
3YIOT B OCHOBHOM B IOXHbIX parioHax CTpaHbl. [na yTenneHHoro
rpyHTa NPUMEHSIIOT NneHky TonwmHon 0,08-0,12 mm, a ans Te-
novy — 0,12-0,25 mm. [MpOMBILUNEHHOCTb BbINYCKAET MIEHKY B
BWAE PYMOHOB LUMPWHON 1,2-6 M. MoMUMO OBbI4HOW NonuaTune-
HOBOW MMEHKM BbINYCKAETCA HECKOMNbKO YryYLLIEHHbIX pasHOBUA-
HOCTen: cTabunusnpoBaHHasl, apMMpoBaHHasi, TENMOYAepPKUBato-
was u ap. OaHON 13 yny4LLEHHbIX NIEHOK ABMNSETCS NONMBUHUIX-
nopugHas, coyetaroLlas onTu4eckMe CBOMCTBA CTEKNa 1 nyuluve
Ka4yecTsa MONUITUNEHOBOW MIEHKW. Takas nreHKka ChnyXuT Tpu-
yeTbipe roaa, HO WMMEET MOHWXEHHYIO MOPO3OCTOMKOCTb (A0
-15°C).

NPOEKTbLI TEN/XL

MpoekTbl Tennuy paspabarbiBaloT NPUMEHUTENBHO K reorpadu-
Yyeckum ycnosusm. Ha ceBepe cTposT Tennuupl ¢ 6onee BbICOKK-
MW W YTENMEHHLIMW LOKONSMM, YTEMNEHHbIM CEBEPHBIM TOPLIOM,
YBENNYEHHbIM KOMMMEKTOM TEMnnoBbIXx NpMOOpoB, MEHbLUEN MIo-
Wagblo BEHTUMNSLUMOHHBIX YCTPOWCTB. Mcnomnb3ytoT yTOMLEeHHOe
CTEKIO, a B OTAEMbHbIX CIy4asx NPUMEHSIOT ABOVHOE OCTEKNEHME
BOKOBbIX OrpaXaeHun.

Ha tore Poccum Tennuubl CTPOSIT C y4eToM 6oree BbICOKUX TEM-
nepartyp Hapy»XHoro Bosgyxa. B HVUX npegycMmarprBatoT XOpoLLyo
BEHTUMALMIO U BO3MOXHOCTb MEXaHUYECKOrO NMPUTEHEHUS KPOBMMU
ANS NpeAOcTBPAaLLEHWS Neperpesa pacTeHu.

Mpu pacyete CTPOUTENbHbLIX KOHCTPYKLUA TENNUL, YYUTbIBAIOT
BO3JENCTBNE BETPOBbLIX M CHErOBbIX HarpysoK, Maccy Lunanep c
NoABsS3aHHLIMU K HUM PacTeHWsIMW, MacCy YCTaHOBIIEHHOMO Ha
Kapkace TexHonorn4eckoro obopyaoBaHusi, COBCTBEHHYIO Maccy
KOHCTPYKLMM, Harpy3Kky B NpOLECCe NEpPeBO30K U MOHTaXa, a Tak-
)K€ BO3[,ENCTBME HaPYXHbIX M BHYTPEHHUX TEMMEpPaTyp BO3AyXa U
MOYBOrpyHTa, @ B OTAENbHbIX CRy4YasX U CENCMUYECKME BO3LEN-
cTBUS. TEXHWMKO-3KOHOMMYECKME MoKasarenu Tennuy 3aBUCAT OT
KNMMMaTUYECKMX YCNOBUIA PaioHOB CTPOUTENbCTBA, CXEM KOMMO-
12



HOBKW TENMUYHbIX Br1I0KOB, 06 LEMHO-NNAHNPOBOYHOTO U KOHCTPYK-
TUBHOTIO peLUeHNs Tennmupbl.

Bce 3paHMa n COOPYXEHMS NPOEKTUPYIOT B COOTBETCTBUM C
AENCTBYIOLMMA HA HUX Harpyskamu, Y4YeT KOTOpbIX 3aBUCUT OT
Krnacca CoopyXeHun n ocobeHHocTen TexHonorun. OT npaBunb-
HOro BbIOGOpa PacYETHbIX HArpy3oK 3aBUCUT pacxoj Marepuanos u
CPEACTB, 3aTpaynBaemMbiX Ha CTPOUTENLCTBO, a Takke JOMNroBeY-
HOCTb COOPY>XEHUSI, €ro NPOYHOCTb 1 B6e3onacHoCcTb obcnykusato-
Lero nepcoHana.

[na obecneyeHns NPOYHOCTU MPU MUHMMANbHbIX 3aTparax
CPEACTB ANA KaK[Oro Knacca COOpYXEHWUW paspaboTaHbl Co-
OTBETCTBYIOLLME HOPMaTUBbI, OMyOMNMKOBaHHbIE B CTPOUTENb-
HbIX HopMax u npasunax (CHwul), nx npumeHeHne obsizaTenbHO
npu NpPOEKTMPOBaHWN BCEX COOPYXeHun. B coorsercTBUM C
HOPMaMK MPOEKTUPOBAHUS NMPUHUMAIOT Chejylolme LEeNCTByLo-
LLMe Ha TeNMMLbl HArpy3Kn: CHEroBYIO, BETPOBYIO, OT TEXHOMOrMYe-
ckoro o6opy0BaHUsi U pacTeHNA, COBCTBEHHOW MacCbl KOHCTPYK-
Lun.

CHeroBasi Harpyska 3aBUCUT OT panoHa CTpouTenbcTBa U
OMpeAenseTcs BO3MOXHbIM CHEXHbIM HaKOMMEHUEM Ha KpOoBre.
B KynbTMBaLMOHHBLIX COOPYKEHUSIX ANUTENBHOE HaKONMEHWe CHe-
ra Ha MOKPbITUWN HEe AOMYCKaEeTCsl, MO3TOMY NPU MPOEKTUPOBAHUN
TEeNNUL, YYUTBIBAKOT CYTOYHOE HaKOMMEHMe CHEerosoun wybbl, a cu-
CTEMY OTOMMEHUS PacCUYUTLIBAKOT Tak, YTOOblI MOXHO ObINo pac-
TONUTbL 06bEM CHEra, CKONMBLLETOCS 3a OfHU CYTKM.

B pesynetate cratnctnyeckon obpaboTkum METEOAAHHbIX BCH
TeppuTopus Poccunckon deaepauun bbina pasgeneHa Ha YeTbl-
pe pavioHa. HopmarvMBHas CHerosas Harpyska npu npoekTmposa-
HAW 3UMHUX TENnuL NPUHUMAaETCA paBHoW B | panoHe 10 kr/m?,
Bo Il — 15, B Il = 20, B IV — 40 kr/m?. [Mpn NpoeKkTUpoBaHUM BECEH-
HMX NNEHOYHbIX TENNWL, BO BCEX PaNoHax HOPMaruBHas cHerosas
Harpyaka npuHuMaetcs pasHon 10 kr/m?.

PanoHupoBaHne TeppuTopumM MO BETPOBOW Harpyske Ans Te-
nnud, kak U Anst oBblYHbIX COOPYXEHUIW, PEernameHTUpPOBaHO B
CHuI. BeliaeneHo cemMb paioHOB. HopMaTuBHbIE CKOPOCTHbIE Ha-
nopbl BeTpa A4ns BbICOTbl 10 M HaJ NOBEPXHOCTLIO 3€MMW COCTaB-
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naT: ana | panona — 27 kr/m?, Il — 35, 1l = 45, IV - 55, V - 70,
VI -85, ana VII — 100 kr/m2.

Harpysku oT TexHomnornyeckoro o6opyaoBaHusi (YCTaHOBKM
anekTpoobnyyeHusi, TpybonpoBoabl U T.4.) NMPUHMMAIOT NO AaH-
HbIM NpoekTa.

HopmaTuBHyto Harpy3sky Ha HecyLLme KOHCTPYKLMU OT pacTeHumn
NPUHUMAIOT paBHoM 15 kr Ha 1 M? Nnowaau Tennnubl.

Jlotkn ans c6opa BoAbl B 3UMHUX BrOYHbIX TENnMuyax paccuu-
TbIBAOT HA COCPEAOTOYEHHYIO BepTuKanbHyto Harpysky 100 Kr.
JloTkn Ansi BECEHHMX NMNEHOYHbIX TENMUL PacCYUTLIBAIOT HA ABe
COCpPEeAOTOMEHHbIE BepTUKanbHble Harpyskm Ao 100 kr kaxaas,
pacrnonoXXeHHbIE Ha paccTosiHUM 1 M 04Ha OT A pYrow.

Kpome BETPOBOM 1 CHEroOBOW HAarpy3oK, onpegenstowmx npoy-
HOCTb COOpPYXXEHUM 3aLMLLEHHOrO FpyHTa, NpY NPOEKTUPOBaHNA
CUCTEM OTOMMEHUSI YYUTLIBAIOT PAaCYETHYIO Temneparypy Ha-
pyxHoro Bozgyxa. Cucrema oronneHusi gormkHa bbiTb paccunTa-
Ha Tak, uTobbl obecneunTtb B coopyxeHun Temneparypy 15 °C.
3a pacuyeTHylO HapyXXHyl Temnepartypy NPUHUMAIOT CPEAHIO
TeMMNeparypy camblX XONOAHbIX CYyTOK MO MHOTONETHUM Habnoge-
HUSAM.

TennuyHble KOMMNNEKCbl NPOW3BOACTBEHHOIO Ha3HaYeHWs!, Kak
N BGONbLUMHCTBO MPOMbILLNEHHBIX U FPaX4aHCKNX COOPYXEHWUN,
CTPOSAT MO MpoekTam, o6ecneynBaloLUM €MHCTBO TEXHUYECKMX
PELUEHUA N KOHCTPYKLUIA 3aBOLCKOrO M3roTOBMEHWS, NpeaHasHa-
YEHHbIX AN OMPEeAEneHHOro Krnacca COOPYXEHUM B panoHax C
OLVHAKOBbIMW KITUMaTUYECKUMWN YCIIOBUSIMU.

B Hactosiee Bpemsi Haubornee pacnpoCTpaHEHHbIMU
ABNSIOTCS:

Tennmubl GroYHble MHOTOMPOMNETHBIE CO CTEKMSIHHBbIM [ BYX-
CMNOWHbIM OrpakgeHnemM. PekomeHayeTCs NpUMEHEHMe npakTuye-
CKM BO BCEX Knumarmnyeckux aoHax Poccumnckon degepaumm, kpo-
Me panioHOB ceBepHee 65° c.w. Hanbonee onTUManbHO NPUMEHe-
HWe [ aHHOro TUNa Tennuy B KMMMaTUYeCKMX panoHax, 6rimskux no
XapakTepucTuKam K Knumarty cpegHen nonockl Poccun;

Tennuubl OnoyHble MHOrOMPOMETHbIE C MMEHOYHbIM  ABYX-
CMOMHbIM orpaxaeHvem. PekoMeHAyeTcs NpUMEHEHME (oXHee
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55°C c..w. Hanbonee onTumarnbHO NPUMEHEHWE AaHHOro Tuna Te-
Nnuy B panoHax ioxHbIx obnacren n pecnybnuk Poccuu;

TennuLbl O4HOMNPOMNETHbIE TYHHENMBHOIO TUMa C NIIEHOYHbBIM MO-
KPbITUEM — CE30HHOIO Ha3HaueHus. PekoMeHAYTCA AN npume-
HEHWA B KNUMAaTUYECKUX panoHax ¢ GnaronpusitTHbIM KIMMaTOM:
nobepexse CeepHoro Kaskasa, pecnybnnkn CesepHoro Kaskasa,
KpacHogapckuin kpai, Pecnybnuka Apbires, CTaBpomnonbCckumn
Kpamn.

Ona onTMmMmMsauum NoruyeckMx MOTOKOB PEKOMEHAYETCH Npu
3acTpolike OObefUHATb OTAENbHble Tennuubl W XO3SNCTBA B
NPON3BOACTBEHHO-XO3ANCTBEHHBIE KINacTepbl.

CTPOUTENBLCTBO U PEKOHCTPYKUUA TEMINL

B HacTosILee Bpemsi nepes TeNnMYHbIMY komBrHaTamm Poccum
W APYrMX CTPaH BO3HMKAIOT OAUHAKOBbIE NPobnembl, CBA3aHHbIE C
nepeocHaLleHNeM CTapbIX TENNULY,.

Hanpumep, Tennuybl Tunosoro npoekra 810-1-13.86, no na-
CMOPTHBLIM AaHHbIM, NoTpebnsatoT 5 Mkan/y Tenna npu pacyeTHoOu
Temneparype Hapy>Horo Bo3ayxa - 20°C. YunTbiBasi BO3pacT 1 Co-
CTOSIHME 3TUX Tennuy, 3Ty Uudpy MOXHO CMeno ysenuuutb B 1,5-
2 pasa, T.e. B yKazaHHbIX TEMNEPaTYPHbIX YCNOBUSIX B CPEAHEM
notpebnsierca 7,5-10 Mkan/u.

Mpo6nema sHepronoTpebneHus ocobeHHo obocTpunack B No-
crnefHve roabl U3-3a MOBLILEHUSI LIEH HA 3HEPropecypCbl CO CTO-
POHbI €CTECTBEHHbIX MOHOMONMUIA. B pesynsrate gons aHeprope-
cypcoB B ce6ecToMmMocTy npoaykumu goxoaut ao 40% u Gonee,
a peHTabenbHOCTb TEMMUYHbLIX XO3AUCTB CHM3UNach ¢ 45-60% a0
9-15%.

Tem He MeHee B psige criyyaeB peKOHCTPYKLUMS TENNUL, NO3Bo-
nsieT BbIBECTU UX HA YAOBNETBOPUTENbHbLIE NoKasaTeny okynaemo-
CTWU NpU OTHOCUTENbHO HU3KMX 3aTparax Ha PEKOHCTPYKUMIO Mpu
CYyLLECTBYIOLLEN TPAHCMOPTHON N NHXEHEPHON UHMPACTPYKType.
Hanpumep, nepenpocunupoBaHve Tennuy nNog BbipalumsaHme 3e-
NEHHbIX KYnbTYp C OfHOBPEMEHHbLIM BHEAPEHWEM COBPEMEHHbIX
WHHOBALMOHHbIX TEXHOMOMI BblpallMBaHus.
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B cBS13U C OXXVMBMEHMEM PbIHKA NPOMBILLNEHHBIX TENNWL B CTpa-
He B nocnejgHue Tpu roga Cpean NoCTaBLUUKOB MPOMbILLIEHHbIX
TennUL OLYLLIAETCS KECTKast KOHKYPEHLMS.

Ha poccuinckom pbiHKe BbIBOP KOHCTPYKLUA TENNUL, CBOAUTCS K
crneaylowmM BapyaHTaMm: TennuLbl NPOn3BOACTBa «ArpucoBrasy,
Tennuubl npousBogcTBa «KypcknpomTennuua», Tennuubl WHO-
CTpaHHbIX npoussoguTenen, GeiBLuMe B ynoTpebneHun Tennuubl
WHOCTPaHHbIX NPON3BOAUTENEN.

OCHOBHbIMX MPOM3BOAUTENSAMU U MOCTaBLUMKAMU TEMnUL Ha
Tepputopun Poceun sisnsitotes OO0 «Arpucosrasy, 3A0 «Kypck-
npomtennuuyay, romnaHgckue cupmbel «ATS», «REVAHO»,
«Arpotexuaam», «Bulnet», «Growtex», «APH» (lonnaHgus),
«Hetadoum», «AUK» (N3paunnb).

OBLuM HepocTaTkoM TENnUL MMMNOPTHOrO MPOW3BOACTBA SiB-
NAETCS OTCYTCTBME MONMHOKOMMIEKTHON MPOEKTHOW [ OKyMEHTa-
unm (B KOMMNMNEKT BXOASAT TOMbKO MOHTEXKHbIE CXEMbl), NO3BONS-
IOLEN MOMyYnThb MONHOLEHHOE paspelleHVe Ha CTPOUTENbLCTBO
M 3Kcnnyatauuio Tennuubl OT POCCUNCKMX KOHTPOMUPYIOLLMX
rocyfapCTBEHHbIX OpraHoB. Kak npasuno, He NpeaoCTaBnsioT-
CAl MPOEKTHOE COMPOBOXAEHUE MPOU3BOACTBA (UMM OHO O4YEHb
Joporo kak n obecrnevyeHne PEMOHTHbIMWU AeTansmu) U wed-
MOHTaX.

CoBpeMeHHble TEXHOMNOTNM CTPOUTENBLCTBA TENNMWL Hanpasne-
Hbl, MPEXAe BCEro, Ha MOBbILLIEHNE YPOBHSI 3HeprocGepexeHus,
YTO npejnonaraer 3ameHy CUCTEMbI KPEMNEHUS CTEKON K Kapkacy
CO CTanbHOro Ha antoMUHUEBbLIN, NPUMEHEHUE LUTOPHbIX 3HEProc-
GeperaroLmx 3KpaHoB 1 MHOTOe ApPYroe, YTO HEBO3MOXHO UCMOrb-
30BaTb B CTapbIX HU3KMX Tennuuax. K Tomy >xe B cTapbiXx coopy-
YKEHUSX BO3HUKAIOT CEPbEe3HbIE CrOXHOCTW NPY YCTaHOBKE BEPTU-
KanbHOro LUTOPHOrO 3KpaHa, a B HEKOTOPbIX Cry4asix 3TO NPOCTO
HEBO3MOXHO CAenaTh.

CTOMMOCTb PEKOHCTPYKLMU TENMUL, NO MHEHUIO 3KCMEPTOB, CO-
cTaBnsieT He meHee 80% 3arpar Ha CTPOUTENLCTBO HOBbIX, -
(PEeKTUBHOCTb MOAEPHU3MPOBAHHBIX CTapbiX TEMNWUL BCE PaBHO
HaMHOrO HWXe, YEeM COBPEMEHHbIX. «[1MOCOM» PEKOHCTPYKLUM
SBNAETCA BO3MOXHOCTb MO3TanHbIX UHBECTULIUA.

16



DaKTUYECKM  E€4VHCTBEHHbIM  OTEYECTBEHHbIM  MPOWU3BO-
OVUTENEM COBPEMEHHbIX TEMMUYHbIX KOHCTPYKLMA SBMNSETCS
000 «Arpucosrasy (r. Manosipocnas Kanyxckon obnacru). 310
AVHaMUYHO pasBMBAIOLLMICS NPOMBILLNEHHBIA KracTtep npea-
NPUATUIA, CNeLManu3npytoLLmMXCsl Ha NPOU3BOACTBE CTalbHbIX U
antoMUHUEBBIX METarOKOHCTPYKLUMIA, B TOM Yncne 6bICTPOBO3BO-
AVMbIX U 3HEPrO3KOHOMUYHbIX TENMWL, MOMHOW 3aBOACKON FOTOB-
HOCTW B pasnuyHbIX BapuaHTax WCMOIMHEHWs, COOTBETCTBYOLLMX
NnoTpebHOCTSIM Kak KpyrHbIX NPOU3BOAMTENEN TEMNMNYHOW NPOAYK-
UMM — TEnnUYHO-OBOLLHbIX U LiBETOYHO-4EKOPATMBHBIX KOMOUHa-
TOB (TENNMUbI MPOMbILLMEHHbIE), TaK U CPELHE- N MEMKOTOBAPHBIX
hepmepckux xo3ancTe (pepmepckmne Tennuubl) U UHANBUAYanb-
HbIX NoTpebutenei (cagosble Tennuubl). CTPYKTYPHBIM NPOU3BOA-
cteBoMm OO0 «ArpucoBrasy», BbifyckaoWwmm Tennuubl n o6opyao-
BaHuWe, ABnseTca 6uaHec-HanpaBneHne «KOHCTPYKLUM U CUCTEMBI
Tenmuuy» — «MpunTex» (BHKCT).

Tennuubl BCeX TWUMOB W3roTaBnuBaloTCsl C yyeTom TpeGoBa-
HU [OENCTBYIOLMX TOCYyAapCTBEHHbIX CTaHgapToB Poccuickoi
degepaynm, TEXHONOIMYECKUX HOPM U PErMamMeHTOB MNMPUMEHU-
TEMbHO K KOHKPETHBLIM MOTOAHO-KIIMMATUYECKUM U VUHXEHEPHO-
reonornyeckuMm YCrioBuUsIM panioHa CTpouTenscTBa UM noTped-
HOCTSIM 3akasuyuka, YTO MOATBEPXKAAETCA cepTudumkaramm co-
oTBETCTBMS. Bbinyckaemblie npeanpusatTusMu UpMbl TENNULbI
YCTOMYMBbI K CENCMUYECKUM BO3AENCTBUAM cunon ao 8 6annos
no wkane PuxTepa un cooTBeTCTBYIOT |V CTENEHWN OrHECTOMKOCTU.
Bbicokue notpebutenbckue kadectsa tennuy OO0 «Arpucosrasy
HEOAHOKPaTHO MOATBEPXAANUCb AUMMOMAaMU  BCEPOCCUMCKMX
KOHKypcoB «100 ny4wimx ToBapos Poccum», B TOM ymcne Aunno-
MomMm naypeara no wutoram 2014 r. Tennuuybl U obopyaoBaHue
MHXXEHEPHbIX CUCTEM MOCTABMSAIOTCS 3aKasyvMkaMm C MOMHbIM
KOMMIMEKTOM MPOEKTHOM JOKyMeHTauuu, paspaboTaHHOW aB-
TOPCKAM KONMNEKTUBOM MPOEKTHO-KOHCTpYKTOpckoro Giopo (MKB
BHKCT), npodeccuoHanbHble kadectBa KOTOPOro NoATBEpPXKae-
Hbl CBMAETENLCTBOM O JOMYyCKE K ONpeferneHHbIM BUaam NpoeKT-
HbIX paboT, oka3blBaOLWMX BNMSHUE Ha Ge3onacHoCTb 0ObLEKTOB
KanuTanbHOro CTpouTenbCTBa. 10 XenaHuo 3akasymka ocyLlecT-
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BMAOTCA LWed-MOHTaX 1 aBTOPCKUIN Haa30p 3a CTPOUTENLCTBOM
Tennuy,.

MpoMbILNEHHblE TEMNULbI NPefHasHa4YeHbl ANs KPYrnoroao-
BOrO MPOU3BOACTBA OBOLLUHOM U LIBETOMHO-4EKOPaTUBHOW MpO-
OYKUMM Ha OCHOBE WHAYCTPUanbHbIX TEXHOMOrMM BblpallmBa-
HUs. Cpok 3PEeKTMBHOM 3KCNnyatauum COBPEMEHHbIX Tennuy
OO0 «Arpucosras» He meHee 30 feT, 4TO ONPEAENAETCA 3anOXeH-
HbIM B X KOHCTPYKLUMM BbICOKMM YPOBHEM TEXHUYECKMX PELLEHUI
Kapkaca, orpa¥aeHusi, MHXEHEPHbIX U TEXHONMOMMYECKNX CUCTEM
obopyaoBaHuns. 3TOMy CnocoGCTBYET M NMPUMEHEHME KaYeCTBEH-
HOrO CbIpbA: KOHCTPYKLMOHHbBIX CTann U antoMMHUEBbLIX CNaBoB
NPy W3roTOBMNEHUWU AeTanen Tennuy;, COBPEeMEHHbIX TEXHOMOrnm
mMeTannoobpaboTku, BkMtovas ropsiyee LWMHKOBaHWE CTarbHbIX
U3LENUA N IKCTPY3UOHHbIA METOZ, W3rOTOBMEHUS] antoMUHUEBbIX
getanen. dusnyeckoe CoCToSHME 3NEMEHTOB KOHCTPYKLMUIA U Cu-
crem tennuy OOO «Arpucosras» paccyutaHo u Ha Gonee anu-
TeNbHOE UCMONb30BaHNe, PaKTUYECKUIA CPOK KOTOPOTO MPW AOMK-
HOM TEXHMYECKOM OBCnyXuBaHuu Tennuy 1 obopyaosaHus 6yaet
onpeaensaTbCa B OOMNbLUEN CTENEHN YPOBHEM HE NX (PUNYECKOTO
U3HOCa, @ MOPAarnbHOro CTAPEHUsI B YCIOBUAX KOHKPETHbIX TEPPU-
TOPWIA 3KCNnyarayun (CTpaHbl, PErMOHbI, TEPPUTOPUIA NPUPOAHO-
KMMMaTNYECKMX 30H), NPEXAe BCEro 3a CYET COBEPLUEHCTBOBAHUS
TEXHOMOTMN 3aLYULLEHHOTO FPyHTA.

MPOYHbIN AONrOBPEMEHHBIN Kapkac W OrpaxkaeHue, MHOro-
PYHKUMOHANbHbIE CUCTEMbBI UHXEHEPHO-TEXHOMNOrnYeckoro obo-
PYAOBAHMNA MO3BOMNSOT 3HAYUTENBHO MPOANUTL BO3pPacT ONTU-
ManbHoro moparneHoro cocrtosiHus Tenmuy OOO «Arpucosrasy.
Ha agantaymio K HOBbIM TEXHONOMMAM Tennuubl 1 obopyaoBaHue
paccyuTaHbl y>ke nNpy paspaboTKe U U3rOTOBMNEHUN C JOCTATOUHbIM
3anacomM NPOYHOCTM U aaanTUPOBAHHOCTM ANSA AONTOBPEMEHHOMO
UCNonb30BaHNsA. PacyeTHas ypoXamHOCTb MPOMBILUMEHHbIX Te-
Ny NO OCHOBHbIM KynbTypam crnegyiowas: orypubl — Ao 60kr/m?
(npw cBeTokynkType — 80 120 kr/m?), Tomar — go 55 kr/m? (npu cee-
TokyneType — 40 100 kr/m?), po3sbl — 40 180 wr/m2.

MpPOMBILLNEHHbIE TENNULbI U3rOTABNMBAIOTCS HA NPEANPUATUSX
00O «ArpucoBras» B MHOronporneTHom (6rno4YHoM) UCNONHEHUU C
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wmpuHon nporneta 4; 6,4; 8; 9,6; 12; 12,8 n 16 M 1 BbICOTOW KO-
noH kapkaca 4,5; 5 n 6 M. Tennuubl BbINYCKAOTCA CO CTEKMNSAHHbLIM
M (MK) NOMUMEPHBIM NNCTOBLIM MOKPLITUEM C GE3MacTUYHbIM
YNNOTHEHWEM CTbIKOB CTEKNa aTMOCdepOoyCTONUMBON PE3MHON, A
NONVMEPHBIX NUCTOB — OGXKMMHBIMW MACTMaCCOBLIMWN KOHHEKTO-
pamu. CTeHbl TENNWL MOHTUPYIOTCS Ha YTENmNeHHOM nnm oborpe-
BaeMOM L|OKOMe, a KOMOHHbI kapkaca — Ha Xene3o0eTOHHbIX Unm
MeTannmM4yecknx crtonbukax B 6ypoHabrBHOM Unn cGOpHOM xene-
306€TOHHOM OCHOBaHUWU. Pasmepbl 1 KOHMUrypauus Tennuy orpa-
HUYMBAIOTCA TOMNbKO HOPMaTUBHbLIMK TPeBOBaHUSMU U NpaKTUYe-
CKM COOTBETCTBYIOT NOTPeBHOCTAM Moboro 3akasumka u ycrosu-
AM 3KCnnyaTauum BO BCEX KNMMaTUYECKUX palioHax cTpaHbl. Mpu
HeoB6X0ANUMOCTU N No TPeBOoBaHMIO 3aKasvmka B KOHCTPYKLMAX
TeNnUL NPUMEHSIIOTCS HEODXOAUMbIE 3MEMEHTbI YCUIEHNS 3aBOA-
CKOTO W3roTOBIEHNSI U KOMMIEKTHON MNOCTaBKM NOJ, COOTBETCTBYHO-
LLiMe BETPOBbIE, CHErOBbIE N TEXHONOMMYECKNE Harpy3sKu.

Tennuubl OO0 «ArpucoBras» HOBOMO MOKOMNEHUSI UMEIOT PSif
HOBbIX WMHXEHEPHbIX PELUEHWI: JBONHOE OCTEKNEHue CTeH, ad-
dekTnBHasa cuctema YnrnoTHEHUA MEXAy CTEKMOM W Lunpocamu,
NPUHUMNUanNbHO HOBas CUCTEMAa BEHTUNAUMM, MWCKMovaroLas
BO3MOXHOCTb HEMMOTHOrO 3aKpbITUsi (POPTOYEK, WCMOnNb30oBa-
HMe LUTOPHOro 3kpaHa u Ap. bnarogaps aTomy OHW npu pacyeT-
HOW Temneparype Hapy»Horo Bosgyxa — 20°C notpebnsior Bcero
2 Mkan/y Tenna Ha 1 ra, T.e. TENNOBOW 3HEPrNM, KOTOPasi PACXOAY-
€TCsl Ha oTonneHve 1 ra ctapbix Tennuy, AOCTATOYHO ANS OTONMe-
HUA 4-5 ra Tennuy HOBOro NMOKOMNEHMUS.

Kpome Toro, obecneyvBaloTCsi BO3MOXHOCTUM BHELPEHUS MO-
CreAHNX JOCTUKEHNIA arpoTEXHONOrUM, fMy4lume ycrnoBsust Tpyaa v
[ONrOBEYHOCTb, CHUXXEHUNE U3AEPKEK U NOBbILLEHNE YPOXKANHOCTY.
YpoxanHoCTb, Hanpumep, orypua u Tomara npeBbILLAeT obblYHbIE
nokasarenu B 2,5-3 pasa.

OO0 «ArpucoBras» u3rotaBnMBaeT Tennuubl epmepckue,
paccyuTaHHbIE Ha CpeaHe- U MENKOTOBapPHOE KPYrrorogosoe npo-
M3BOACTBO NOGbIX OBOLLHbIX (Orypel, ToMar, nepew, 6aknaxaHsbi),
LiBETOYHbIX (PO3bl, rBO34MKW, repbepbl, MUNUKN) N 3€MNeHHbIX Kymb-
TYp (NMCTOBbIE N KOYAHHbIE CanaTbl, YKPOr, METPYLLKA, NyK), a Tak-
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Xe KynbTYPHbIX rpnboB (BELLEHKA, LIAMMWHBbOHbI) B HECE30HHbIE
nepuvoabl roaa.

depmepckne Tennuupbl, kKak U TENNUUbl ANsS NPOMbILLNIEHHOrO
NPOM3BOACTBA, BKNIOYalOT B ce0S CTanbHOW OLMHKOBaHHbLIN Kap-
Kac, anioMUHWMEBOE OrpaKgeHue U AOMNrOBPEMEHHOE CTEeKMsH-
HO€ MOKPbITUE C MPOYHBIM arMoCcepOyCTONUMBLIM PE3NHOBbLIM
YNNoTHEHUEM. BepTukanbHble HapyXHble CTEHbl TEMNUL UMEIoT
ABOMHOE MOKPbITUE C TEMNNOU3ONUPYIOLLEN NMPOCIONKON, KOTOpoe
CrnocobCTBYET 3KOHOMUM TEMMA U SHEPrOPECYpPCOB, UTO OCOBEHHO
akTyanbHO AN TennuLy Manown nnowaau.

Ddepmepckue Tennmubl U3roTaBNMBalOTCA MOOLIX ONTUMANbHbIX
ANs 3aKa3uyuka nnowjaam u KoHdurypauum nnu B ogHoMm u3 6aso-
BbIX BapuaHToB 57,6 M? (6,4 x 9 m), 256 M2 (16 x 16Mm), 576 M? (24x
x 24M) COOTBETCTBEHHO B Of4HO-, ABYX- W TPEXNPONETHOM UCMOM-
HeHun. O6bEMHO-NNAHUPOBOYHBIE PELLIEHNSA (PEPMEPCKUX Tennuy
NO3BONSAIOT BblpalLMBaTh A5l KOMMEPYECKUX LiENEN OBOLLM, LiBE-
Thbl 1 3€MEHb NO TEXHONOMMSIM NPOMBbILLINIEHHOrO NPOM3BOACTBA NO-
UYBEHHbIX, HAMOYBEHHBIX U NOABECHbIX KyNbTYp. Tennuubl nocTas-
NATCA ¢ HEOOXOAUMBIM HABOPOM UHKEHEPHO-TEXHOMNOMMYECKOrO
obopyaoBaHUS, CUCTEM, aHaNOrM4yHbiX MPOMBILLMEHHBIM TEMMU-
Ljam, HO MEHbLUEN MOLLHOCTU U B UCTIONHEHUN AN Marnosarpar-
Horo obcnyxumBaHus. lMpakTuyeckas ypoXXamHOCTb (HepMEpPCKUX
Tennuy AocTuraet no orypuyam — 8o 50 kr/m?, Tomatam — go 45 kr/
M2, po3am — 40 160 wT/m2.

3A0 «KypcknpomTennuua» sBNSETCS MNPOWU3BOLCTBEHHbBIM
npeanpusaTUeM, CrneLnanmsnpyolwmMMCs Ha BbiMyCKe METaNNOKOH-
CTPYKLUMIA VHXEHEPHO-TEXHOMNOMMYECKNX CUCTEM ANS COBPEMEH-
HbIX BMOYHbIX W NNEHOYHbIX TEMNMWL, B TOM YMCINE NPOMbILLINIEHHO-
ro 3HavyeHus, epmMepckux u gadHbix. Npeanpusitue MoXer npo-
ns3soanTb B rog 40 100 ra NpOMbILLNEHHbIX TENMAWL, NNEHOYHbIX
BECEHHUX 1 pepmepcknx — 200 ra.

MpeanpusTve NPOU3BOAUT METANNIOKOHCTPYKLMN COBPEMEH-
HbIX 3UMHUX OMNOYHbIX M NMEHOYHbIX TENNuL, CUCTEM 3aLUTOPU-
BaHWS U OTOMMEHUs], OCYLLECTBNSET NOMHbIN LMK ycnyr B obna-
CTU VHXWHUPUHIOBBIX, MPOEKTHO-U3bICKATENbCKUX, WHXXEHEPHO-
KOHCYNbTaUMOHHbIX paboT, opraHnsaumMm U OCyLLECTBMEHUS KOM-
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nnekca paboT Mo CTPOUTE/bCTBY OOBLEKTOB «MOA, K/HOY», BKIOYas
CTPOUTENIbHO-MOHTaXHbIE, MYyCKOHaNafouHble, LWed-MOHTaXHbIe
paboTbl 1 arpoTEXHO/IOMMYECKOE CONPOBOXAEHNE MPOEKTOB.

MpombIlWAeHHbIe TenuUbl U3roTasNMBalOTCA B MHOronponeT-
HOM (61104HOM) MCMOMHEHUM C LUMPWHON nponeTta 8; 9,6; 12 m C
BbICOTOW KOJIOHH Kapkaca 5,5; 6,0 n 6,4 m.

COBPEMEHHBIE TEMNYHBLIE KOHCTPYKLN

Mpy NpoeKTUpoBaHUN TENINY-
HbIX KOMINJIEKCOB YYUTbIBAOTCSA
KIMMaTu4yeckue ycnoBus pervo-
Ha, BETPOBas M CHEroBasi Harpys-
K.
OCHOBO#1 TEMNYHbIX COOPYXe-
HU/ SIBNAETCA TakK Ha3blBaeMmblii
«XO/I0AHbIA JOMUK», B COCTaB KO-
TOPOro BXOAAT CTa/lbHble OLMHKO-
BaHHble HecyLlye KOHCTPYKUMMW, alltoOMUHMEBbIE KOHCTPYKLWKW, pe-
3MHOBbIE YM/IOTHUTENN, METU3bI U CTEKITO.

XonogHbli LOMUK ABNSIETCA OCHOBOM TENWUbI, BbINOHAIOLWEN
uenblii pag gyHKumiA, obecneynBalowmx 3amTy pacTeHuii B ycno-
BUSIX BO34ENCTBMSA HEBNaronpuUSATHbIX KIMMaTUYeckux (akTopos,
MUKPOK/IMMAT, YCTaHOBKY U paboTy MHXEHEPHbIX CUCTEM, Hafex-
HYI0 3KCMnJlyaTaumio BCEro COOPYXEHUS B LIE/IOM Ha BECb NEpUof,
cnyx6bl. CTOMMOCTb XONOAHOTO AoMuka coctasnset 25-30% o
CTOMMOCTM CTPOUTENbCTBA TEM/NLIbI «NOA, K/ToY» 1

OnwucaHve KOHCTPYKLUIA
N UHXXEHEPHO-TEXHOMOTMUYECKUX CUCTEM

1 dyHOaMeHThI
B KayecTBe (DyHAAMEHTOB, Ha KOTOpble ONUPAlOTCHA CpefHue
KOMOHbI TENNNLbI, UCNOMb3YITCA Xene306eToHHble (yHAaMeHT-

1ro matepuanam ctatbn AWM. MypaBbeBa, reHepanbHoro anpektopa MK® «Arpotun».
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Hble CTONOWUKM, OCHOBaHUS KOTOPbIX 3anuTbl 6ETOHOM (PEKOMEH-
ayemas mapka 6etoHa M200 (M3 B15). KpaHue KONOHHbI onu-
paloTCs Ha MOHOMUTHBIA apPMUPOBAHHbBIN KENe306eTOHHbIA YH-
AameHT wmpuHon 200-300 MM 1 BbLICOTOM Hag YPOBHEM FpyHTa
300-500 mm. PekomeHayemasa mapka 6etoHa gnsa dyHaameHTa
M350 (M3 B25). ®pakuyus webHa — 20-40. CoeanHeHne apmary-
pbl NPON3BOAMTCS C MOMOLLbIO CBAPKM UIN BA3arbHOW NMPOBOSIOKN.
leomeTpuueckne pasmepsbl, a Take rmybuHa 3aneraHus pyHaa-
MEHTOB OMNPEeAENSIOTCA NPU aHanM3e KOHKPETHbIX reororm4eckmx
YCIOBUI Ha CTPOUTENBHOW NoLlagKe.

2. Kapkac

HecyLne KOHCTPYKLMM TENnuULbl COCTOAT M3 CTarbHbIX OLWH-
KOBaHHbIX U antoMUHMEBbLIX 3remeHToB. OLUHKOBaHHbIE CTarb-
Hble 3rEMEeHTbl BbIMOMHSAOTCA B 3aBOACKUX YCMOBUSIX METOAOM
XOIOAHOTO NPECCOBAHUS N3 NMUCTOBOW HU3KOYITMEPOAUCTON CTanm
€ nocneayoLmMM ropgyMm LUHKOBaHWEM TOMNWMHOW NOKpPbITMSA 200
Mkm B cooTBeTcTBum ¢ FOCT 9.307.89.

AnIOMUHNEBBIE 3MEMEHTbI MPOV3BOASTCS B 3ABOACKUX YCNOBU-
SIX METOLOM MPECCOBAHUS MOJ BbICOKUM AABINEHNEM.

OCHOBHbIE 3NEMEHTbI — KOMNOHHbI, (PEPMbI, NOTKK, purens. B co-
CTaB Kapkaca BXOASIT CneLunanbHble NOTKW ANS 3NEKTPONPOBOAKU
n kabenen. CoegnHeHne anemeHToB — GonTtoBoe. Heobxoammo
MCnonb30BaTb OLMHKOBAHHbIE METU3bI.

OTaenbHO  M3roTaBnMBAalOTCA W YCTaHaBMMBAIOTCH  OMOPbI
nog TpybonposBoabl W HekoTopoe obopyaosaHune. Onopbl
W3roTaBnMBalOTCH M3 MeTanmmM4eckmx npodwunen (Lsennep, yro-
nok) nytem csapusaHusi. OCHOBaHWsA onop B6eToHupyloTCs, no-
BEPXHOCTb MOKPbIBAETCA aHTUKOPPO3UOHHBLIM MOKPLITUEM B ABa
cnos.

Kpome TOro, nmpu BbipalimBaHUM BbICOKOPACTYLUMX KYMLTYp —
TOMaToB U OrypLoB — NS NOABELUMBAHUSA PACTEHU MOHTUPYIOT-
€S AOMOMNHUTENBHO NOALEPXKMBAIOLLME 3NEMEHTbI U HATAMMBaETCA
cneymanbHas OLMHKOBaHHasi NPOBOMOKA TOMLWMHON 5 MM — wna-
nepa. [ins obecneyeHns XopoLLEN HATSXKKM NCNOnb3YOTCA Tanpe-
Mbl, @ TAKXKE ApYyrve NojaepxusaroLme npucnocobnexms. Bopora
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N3roTaBiMBardTCA MUCXO0AA U3 KOHKPETHLIX YC/10BUU NMPUCTbLIKOBbI-
BaHUA, a TakxXe yCl'IOBVIVI MECTHOCTH.

MoHTax Kapkaca Tennuubl

3. Orpaxpamwlie KOHCTPYKUumn

OCHOBHbIM 3/1EMEHTOM OrpaXAaroLmnX KOHCTPYKUMIA ABAseTcs
cTekno. NS TennuL, 4acTo UCMosb3yeTc MepHOe CTEK/10 TOJILN-
HOli 4 MM, KOTOpOe ycTaHaB/MBaeTCs B a/lOMUHMEBbIE U NAacT-
MaccoBble NpouUIN € YNAOTHeHVAMW. [ns AOMNOAHUTENbHOM
repmeTu3aumMy MOryT UCMO/b30BaTbCA MNPO3PayHbIA CUIIMKOHOBLIN
WM gpyrve Tunbl repmMeTukoB. B mecTax BBOAa KOMMYHUKaLWA,
NPUCTBLIKOBOK K yXe CYLLEeCTBYILUM 34aHUAM W COOPYXeHUAM
BMECTO CTeK/1a WUCMOMb3yeTCs COTOBbIV NOANKapboHaT pas/iMyHoin
TONWMHBL. [N ero KpenseHus NPUMEHSIT YHUMLUMpoBaHHble
nnacTMKoBble NPOINAN WAN CNeumanbHO M3rOTOB/IEHHbIE MeTasl-
nnyeckme npodnn.

4, OTBOJ A0XAEBOW BOAbI
[ns oTBoAa A0OXAEBOI BOAbI NPOKNAAbIBATCA CUCTEMBI KaHa-
fM3auun ¢ nocneayowmm noakItoueHNemM K KOIIeKTOPY CTOYHbIX
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BO4. NS Tennuy peKkoMeHAYIOTCH NNacTUKOBbIE KaHanM3aluoH-
Hble 6e3HanopHble TPyObl. JIMBHEBAsI kaHanNM3auus Npoknaabisa-
eTcd B 3emne Ha rybuvHe, gocTaroyHoun ans 6e3onacHon akcnnya-
Tauum (0T MEXaHNYECKUX MOBPEXAEHUA) TEMNMULbI.

Kananusaums yknagbiBaeTcd C €CTECTBEHHbIM YKITOHOM.
PekomeHayeMblI YKIOH — 2 MM Ha 1 nor. m.

Joxaesasi Boga ans cbopa BbIBOAUTCA Yepe3 KOMNNEKTop BO-
OOCTOYHbIX NOTKOB W CTarnbHble APEeHaXKHble CTOWMKWU (TpyObl).
[peHaxHble CTOMKM noacoeauHsiotcs k Tpybam um3 MBX, npo-
NOXEHHbIM B BETOHHBIX KaHanax, uaywmx BAOMb MHOIOSIPYCHbIX
YCTaHOBOK 1 Mo TopLuaM B ABa yrna tTennuubl. Mo o6emm TopueBbiM
CTOpOHaM TEeNnuLbl pasMeLLeHbl OTBOAbI JOXAEBOV BOAbI B LiEH-
TpanbHyto cuctemy ee cbopa.

5. Cucrtema cbopa KOHAEHcaTa

OTBOA KOHAEHcaTa BHYTPM Tennuvubl NPOU3BOAUTCA MO Che-
UnanbHbIM MasamM Ha 3nemeHTax KOHCTpykuun. COop KOHAEH-
carta npou3BOAUTCH B KonnekTop. Konnekrop npeacTaBnser co-
6o nnacTukoByto TpyOy (kaHanusauyuoHHasi, GesHanopHas).
MpoknagbiBaeTca no Tepputopuy Tennuuel. MOXeT npoknagbl-
BaTbCs MOJ, 3€MMNEN UMM Ha onopax Haj 3eMIen, UM COBMECT-
HO. YKnagblBaeTcs C YKNOHOM. PEKOMEHAYEMBIN YKIMOH — 2 MM Ha
1 nor. M.

6. Cucrema c6opa gpeHaxa

Onsa cbopa apeHaxa B NpoLecce PEeKOHCTPYKLMU MOXET Uc-
Monb30BaTbCA CUCTEMA ApeHaxka CTapoun Tennvubl C npeasapu-
TENbHbIM PEMOHTOM W PEKOHCTPYKUMEN. Kuakum gpeHax, npo-
cauvBasiCb Yepes JpEHUPYIOLLMIA Crioi (cuctema nepdopupoBaH-
HbIX Kepamuyeckux Tpy6), cobupaercs B KOMNMNeKTop ApeHaxa.
Ha konnekTope yepes kaxgble 50 M pekoMeHAyeTcs ycTpauBarb
OTCTOMHUKUN C BO3MOXHOCTbIO NOCNEAYIOLLEN MPOYUCTKA CUCTEMBI.
OTCTOWMHWKM M3roTaBnMBatoT U3 COOPHbIX UMW MOHOMUTHBIX XKerne-
306ETOHHBIX KOHCTPYKLUIA C nocnegytoLen ruapousonsayven. Tak
kak ot 15 a0 25% o6bEéma NMONMBOYHOW BOAbI, COAEpPXALUEN He
YCBOEHHbIE PacTEHMSIMM MUHEeparibHble COMnu, OTBOAUTCS C Mno-
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Waaun Tennuy B cuctemy TpybonpoBoAoOB ApeHaxa C HaKonuTenb-
HOW €MKOCTbIO, AOMOMHUTENBHO B KQYECTBE UCTOYHUKA NUTATEMb-
HOro pacrtBopa Ansi MPOU3BOACTBEHHO-TEXHOMOMMYECKUX HYXA
npeaycMaTpmBaeTcsl BO3MOXHOCTb WCMOMb30BaHWS BO3BpaLlae-
MOro pacTBopa Mocrne nonveBa pacTeHU U3 CUCTEMbI ApeHaxa.
[peHaxHbIn pacTBOp nepej BTOPUYHbIM UCMOMNb30BaHUEM MNOA-
Bepraetcsa Guonorudeckomy obeszapaxmBaHuio Ha crelmansHoOu
YCTaHOBKE [ e3VHMEKUMUN yrnbTpadoneToBbiM1 KBapLEBbIMU 06-
nyyarensimm 1 nogaétcsi B paCTBOPHbIN y3ern C aBTOMAarns3mpoBaH-
HbIM KOHTPOSIEM KOHLIEHTPaLMM OCTaTOMHbIX MUHEParbHbIX COMEN.

7. Cuctema BEHTUNALUUUN
Ons obecneyeHns HeobxoauMbIX MapameTpoB NO Temnepary-
pe 1 BNaXXHOCTM MCTMONb3YIOTCA CUCTEMA BEHTUNSALMN U BEHTUNS-
TOpPbI. MPUBOA CUCTEMBI 3MNEKTPUYECKUN.

8. Cucrtema oronneHus

MUcnonbayercss ans obecnevyeHnss 3agaHHOro TemneparypHo-
ro pexuma, oCo6eHHO B OCEHHe-3UMHUIA nepuoa. [Ona Tennuy
nrowjagbto 6onee 2000 M2. pekOMEHAYETCA BOAsHOE OTornne-
Hue ¢ ucnonb3oBaHnem Tpy6 BITI. Cuctema oTonneHust 3amkHy-
Tasi, MHOrokoHTypHas. OCHOBHasi cxema nojpasyMeBaeT YeTbipe
KOHTypa OTOMNEHWs1 — MOANOTKOBLIN OBOrpeB (PEKOMEHAYEMbIN
anametp Tpy6 ans pernctpos 40-55 mm), wartpoBbii oborpes
(40-50 mm), HagnouBeHHbIN oborpes (50-60 Mm), N TOBLIN 060-
rpeB (25-40 mm). MoacoeamHeHne permctpoB Tpyb6  KecTkoe
(cBapHoe), thnaHuesoe unu Yepes rmbkuin wnar. Mokun wnaxr
apMupoBaHHbIi ¢ pabounm gasneHnem 6-10 6ap. B kayecTse 3a-
MOPHOW apmMaTtypbl UCMOMb3YIOTCS KpaHbl LLAPOBbIE, 3a4BWXKKM
dnaHuesble. [ns BU3yansHOro KOHTPONsS TemMnepartypbl U AaBne-
HVUS B CUCTEME YCTaHaBNMBAKOTCS CneyuanbHble TEPMOMETPbI U
MaHOMETpbI. Ha noBepxHOCTb Tpy6 oTonneHust B 06s3aTernbHOM
nopsifKe HAHOCUTCS aHTUKOPPO3NOHHOE MOKPbLITUE B ABA COS.

Ons noasecku Tpy6 nugToBOro 06orpesa UCMornb3yTCs OLUH-
KOBaHHblE LeNM C MUHMManbHOW rpysonogbemMHocTbto 100 kr, a
TaKKe nepexofHble Onopbl U ApYrne NojAepKuBatoLime npucno-
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cobneHus. [Ona ocTa/ibHbIX CUCTEM 3aKynarwTCA WM U3roTOB/ISA-
I0TCA  MoAfepXuBatolme KpenneHus. HacocHo-TpaHcnopTHas
rpynna obecneunBaeT UMPKYNALUMIO TENNTOHOCUTENIA NO KOHTYypam
Tennunubl U KOHTYPY KOTE/IbHasA - Tennuua.

ABTOMaTNYECKNE KOTENbHbIE HA NPUPOAHOM rase

9. 3nekTpocHabxeHune Tenanybl

Ona 3nekTpocHaGXeHns Tennuubl WCNosib3yeTca TpaHcdop-
MaTopHas MoACTaHuysl, BbIGOp napameTpoB KOTOPOI 3aBUCUT OT
noTpe6seMoli KOHKPETHOW Tenanueli MoOWHOCTW. BHyTpy Tennu-
Libl B COOTBETCTBMM C NPOEKTOM YCTaHaB/MBAKOTCSA pacnpegenu-
TesibHble WuThl. MuTaHne wmToB TI1 OCYLLECTBNAETCH C NMOMOLLLI0
noA3eMHbIX Uy Haa3eMHbIX kabenelt cornacHo ABH, MY3 u gpy-
rM HOpMaTMBHbLIM AOKymMeHTaMm. CuoBble kabenn Ans nutaHust
3/1eKTPoobopyA0BaHNA TeNNuUbl NPOKNaAbIBAOTCA BO3AYLUHbIM
nyTeM B CheLnasibHbIX 3/1EKTPOTEXHUYECKMX NOTKaX, kopobax u
pykaBax, BXOAALIMX B COCTaB kapkaca. B Tennvue Heobxoavmo
npesycMoTpeTb HaIMUME AEXYPHOIO UCKYCCTBEHHOTO OCBELLEHUS
ana 6esonacHoii paboTbl nepcoHana. Kpome Toro, BAO/Mb GETOH-
HOIi [OPOXKM NPOKNAAbIBAOTCA LNy Pe3epBHOrO 3/1EKTPONNTa-
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HUA 1 TOUKU nogkntodeHunsa 220 n 380 B uepes kaxabie 20 m. Bece
3anekTpoobopyaoBaHMe TENNULbI, @ Takke KapKkac JOMmKHbl ObiTb
3a3emneHbl B COOTBETCTBUM C [TYD.

10. Kull u aBTOMaTHKa

YnpaeneHne knumaroM U ApyrumMm cuctemamu B Tennuue
OCYLLIECTBISIETCA B aBTOMAarM4eckoMm pexume. [ns 3Toro MOH-
TUPYETCH KOHTPONbHO-U3MEPUTENBbHAA annaparypa — Jaryvku
Temneparypbl, BaXHOCTWN, OCBELLEHHOCTU, AABINEHUA HA Pa3sHbIX
yyactkax. OTaenbHO CHapy>Xu TennuLbl Ha cneyuanbHO N3roTos-
NEHHOW MauyTe ycTaHaBnusaeTcs MeTeomauTta. KoHTponbHble ka-
6enu Lenein ynpaBneHUss NPoKNaabIBalOTCA BO3AYLUHLIM NyTEM B
cneymanbHbIX 3NEKTPOTEXHUYECKUX NOTKax, kopobax v pykasax.
[ns KOHTPONS 1 ynpasBrneHUsi napaMmeTpamMn MUKPOKNMMaTa MOXET
ObITb MCMOMNb30BaH NEPCOHarbHbIA komnbioTep. OgHako 3To Tpe-
OyeT yCTaHOBKWU AOMOMHUTENBHOrO crneynansHoro o6opyoBaHus
n nporpammHoro obecneveHus. Bcs annaparypa gomkHa ObiTb 3a-
3emneHa B cooTeeTcTBuM C MYD.

KomnbloTepHasi cuctema sIBNSIETCA MOAYMbHOW, apXUTeKTypa
KOTOPOW cneuuansHo paspaboraHa ANS aBTOMaru3ayum MUKpo-
KnMmaTta u MUHepanbHOro MUTaHUS B TEMMUYHBLIX KOMMIeKcax.
KoMmnbloTep AOMKEH yuMTbIBaTb UHAMBUAYaNbHBIE OCOGEHHOCTU
KaXXJ0ro KOHKPETHOrO MpOeKTa, B TOM 4ucne pexvma pabotbl
KOTENbHOW, TEMMNOBOIO NMyHKTa U APYrnx 06bEKTOB 3HEProxo3sii-
ctBa, 6asoBble KnUMarMyeckme ocoBEHHOCTU, a TakkKe PeXuM
paboTbl BCEX 3MEKTPOYCTAHOBOK WM KOHTPOMb KayectBa BOAbI.
MporpammHoe obecneyeHne nos3sonser IMPEKTUBHO U HaLEX-
HO (PYHKLMOHMPOBAaTbL KOMMNLIOTEPHON CUCTEME, a 3 EKTUBHDbIE
WHCTPYMEHTbI YNpaBneHus MUHUMU3UPYIOT 3Heprosarparbi.

11. BeTroHHasa AopoxKa
Ons addekTuBHOro 1M 6e30MacHOr0 BeAEHUSt TEXHOMormye-
CKOro LUukna B Tennuue HeobXxOoAMMO MNpeaycMOTpeTb GETOHHYIo
[OPOXKY, KOTOpas MNpOKNaabiBaeTCA MO BCeW ANMUHE Tennuubl.
Pekomenayemas wupuHa ee 2,5-4 m, TOMNWMHA 3aBUCUT TEXHOIO-
rnyeckux Harpysok u cocrasngaer 100-200 mm. PekomeHayemas
mapka 6etoHa — M300 (M3 B20). [lopoxka apMupyeTcsi CTanbHbIMU

27



ceTkamu Ans msbexaHns nosBneHus TpewwmH. YTobbl MCKNIoYnTb
pacTpeckvBaHue GeTOHa BCMEACTBME TEMMNEpaTypHOro paciumpe-
HUS, Yepes kaxable 25 M yCTpansaroTC TEPMOLLBbI.

12. Cuctema OYUCTKU APEHAKHBIX BOA
CucTtema o6GecrnedmBaeT OUMCTKY U 06e33apaknuBaHne ApeHak-
HbIX BOZ AO CTEMEHW, KOrga ee MOXHO UCMONb30BaTh MOBTOPHO.
[ocTuraercs 3To Npy NOMOLLUM cneumanbHbiX UNETPOB, YnsTpa-
PUONETOBBIX U APYrUX YCTaHOBOK.

13. Cucrema nonmea Kpbiwun
Cucrema obecneunBaeT oxnaxaeHve Bo3gyxa U yBenmumBaeT
BMaXHOCTb B Tennuuye. Cuctema COCTOUT U3 CNpPUHKNEPOB, yCTa-
HOBIEHHbIX Ha Kpbllle B LaxmaTtHoM nopsiake. Boaga nogsoautcs
Mo MnacTUKoBbIM TpyBonpoBoaam, NPONOXEHHLIM B 3eMre unu
NnoA, KpbILLEN.

14. Cuctema ucnapuTenbHOro AoyBraXHEeHUA

MpeaHasHa4yeHa ANS CO34aHMSA HEOOXOAMMOro TEMNEpaTypHO-
BNA)XHOCTHOrO pexmma B Tennuue. NpUMEHSIOTCA CUCTEMbI LOY-
BNa)KHEHWS BO3JyXa BbICOKOrO, CPEAHErO UMM HU3KOro AaBrEHUs.

Hanbonee acdhekTUBHON ABNSETCS CUCTEMA AOYBMNaXHEHUS
BbICOKOrO AaBreHusl, NO3BONSAOLLas OCYLUECTBNATb OXNaxaeHue
FIMCTOBOW MOBEPXHOCTW PaCTEHUIA U YBNaXXHEHWE BO3AyXa B Te-
nnuuax 6e3 obpasoBaHus kanenb Ha NUCTbAX. YnpasneHue pabo-
TOW cuctembl npomssoautcs ACY no AaHHbIM BHYTPUTENMUYHbIX
LaTyMKOB MO NPOWU3BOACTBEHHOMY 3a4aHUIO arpoOHOMA.

MHXEHEPHO-TEXHONOMNM4YECKMUE CUCTEMbI
AnA NPOMbILWIEHHBIX TEMNULY

Ona obecneyeHnss PyHKLUMOHMPOBAHUSA COBPEMEHHBLIX TEXHO-
MNOrM BbIPALLMBAHUA PACTEHUM TEMMULbl OCHALLAIOTCA CreAyio-
LMW MHXXEHEPHO-TEXHOMNOMMYECKMMN cuctemammn n obopygosa-
HUeM:

cucTema BEHTUNAUMKM (M3roTaBnMUBAETCA U MNOCTABMSAETCA B
KOMMMEKTE C METanmnoKOHCTPYKLMAMY KapKkaca Tennuupl);
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cucTeMa ropu3oHTaVTLHOTO U BEPTUKASILHOMO 3alUTOPUBAHUS;

cucTeMa BoAsHOro Tpy6Horo oborpesa (cMctema OTonIeHns);

CUCTEMbl BOAOCHAGXEHUA Y KaHaM3auum;

cucTemMa KaresibHOro nosiMeBa C NOBTOPHLIM WCMOMb30BaHWEM
[ApPEeHaXHbIX CTOKOB;

cucTemMa peumpkynsaumm Bosgyxa B o6beme Tensu,

cucTemMa nogayuv, pacnpefesieHuss v ynpasfieHus KOHLEeHTpa-
umeli C02B o6bemMe TennLpbl;

CMCTEMbI 3M1EKTPO06OPYAOBAHNS, SMEKTPOOCBELLEHNS U 3M1eK-
TPOAOCBEUMBAHWS;

aBTOMaT3npoBaHHas cucTemMa ynpasiieHns MUKPOKIVMATOM.

B TexHM4ecKoi JokyMeHTauumM nogpo6bHO NpYBOAATCS TEXHUYe-
CKMe XapaKTepuCTVKM NPUHATLIX MPOEKTHLIX PELUEHUI MO Kaxaol
cuUCTEME WHXEHEPHO-TEXHO/IOMMYECKOro ob6opyaosaHus. CocTtas
CUCTEM M COYETaHMe WX BO3MOXHOCTEW obecneumBatoT addek-
TUBHOE (PYHKLUMOHMPOBAHME Ky/IbTUBALMOHHBLIX COOPYXEHWA B
MPOEKTHbIX pPeXumax.

1 Cwuctema BEHTUIAUUM AN NPOMbILWNEHHbIX TENAuL,
B Tennvue u coepuHu-
TeNbHOM Kopuaope cuctema
BEHTUAALUN npefHasHa-
UeHa [AN1A  OCyLlecTB/eHUs
€CTeCTBEHHOI0  BO3yX000-
MeHa uepe3 BEHTU/IALMOH-
Hble NpoeMbl B KpOBE/IbHOM
CBETONPO3paYyHOM Orpaxae-
HUN.
MpepycmaTtpuBaeTca OT-
KpblBaHVWe pamyr BO BCex
nponetax Tenavubl. rNnowans BEHTUIALNOHHBLIX MPOEMOB COCTaB-
nseT fo 25 % nnowaan orpaxaeHust Kposau. 3To no3sossieT obe-
CNeynTb MOCTyneHne B TeNnLbl HEO6X0AMMOro 06bema HapyxX-
HOro BO34yxa AN1s NOALEPXaHUs1 ONTUMasIbHBIX TeMMNepaTypHbIX
napamMeTpoB B MEpUOAbl C M3BbITOYHOM COJTHEYHOW WHCONAUMEN.
OTKpbIBaHME MOXET OCYLLECTBMSATLCS aBTOMATUYEeCKN U AWNCTaH-
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LIMOHHO. Yron nogbema (hopTodek v nolafb BEHTUSILMOHHOMO
npoema peryinpyloTcs B 3aBUCMMOCTU OT TEMNEPaTypbl BO3ayxa,
CKOPOCTY BETPA 1 OCAKOB.

KOHCTPYKUMSI MeXaHU3Ma OTKPbIBAHWSI U 3aKpblBaHUA (HOPTO-
uek Tennuubl C MPWBOAOM OT MOTOP-pedykTopa obecneunBaeT
VX OOHOBPEMEHHbI MOABEM WM OMyckaHue Ha BCel miowaam
KaXOro OTAeNeHus Tennubl. Kaxaplii MEXaHU3M COCTOUT U3 pe-
€YHbIX PefyKTOpOB, YCTaHOB/IEHHbLIX HA BEPXHeM nosice oepm B
LLeHTPa/IbHOI YacTu TeNUUpbl C pelikamu, LWTaHramMu, PosINKOBbI-
MU oropamu.

2. CucTtema 3alITOPMBAHUA A5 NPOMbIW/IEHHON Tenaumubl
Cuctema  npeg-
HasHauyeHa NS CHW-
XEeHVA  neperpesos
BO3dyxa B O0b6beme
KYyNbTUBALMWOHHbIX
COOpYXeHuin B ne-
puogbl Cc K36bITOY-
HOW COMHEeYHon pa-
auauven cnocobom
NpUTEHeHUs1, a Tak-
Xe ANs yMeHbLUIeHUs
TENMOBbIX  MOTepb
yepes orpaxgeHue
Tenauubl B X0N04HbIE Nepuodbl rofa, co3gaHus 6onee paBHoMep-
HOro 1 6naronpusATHOrO NS pacTeHWii TemnepaTypHOro nonst u
MOBbILLEHNS BNAXHOCTW B 06beMe PacTUTeNbHOrO LieHo3a Ha Beeit
naowaan Tenauubl npyu COXpaHeHWn obecneyeHns Tpebyemoro
BO3yx0006MeHa. NS 3TOr0 NPUMEHSIOTCA cneunanbHas TkaHb 1
cucTeMa NPUBOAHBIX MEXaHU3MOB.
Cu1cTeMbl 3alUTOPMBAHUS B KOMMNIEKTHOM UCMO/THEHWUN U3roTas-
NMBAIOT ABYX MOANMMKALNAX - TOPU3OHTA/IbHON 1 BEPTUKAUTbHOIA.
|—0pVI30HTaJ'IbHaF|I
TpocoBas B ABYX BapuaHTax WUCMOSIHEHUS:
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OfMHapHOe 3aLUTOPUBaHUE;
[BOMHOE 3alUTOPUBAHUE;
peeyHo-6anoyHas B ABYX BapUaHTax UCNONMHEHWS:
OfMHapHOe 3aLUTOPUBaHWUE;
[BOMHOE 3alUTOpUBaHUE.

YCTPOWCTBO  20pU3OHMAsbHOU  cucmembl  3alumopusaHusi
npesycMaTpuBaeTCst BO BCEX OTAeneHusix Tennuuybl. C nonmmep-
HbIM 3KPaHOM B KaXXAOM MNpPOMeETe MeXay BEPXHUMMK Mosicamu
depm Npy OJVMHAPHOM 3aLLTOPVMBAHWWU, NPU ABOVHOM — MEXAY
BEPXHUMMU U HKHUMW nosicamn doepm. KOHCTPYKUMS MeXaHus-
Ma 3awTopuBaHus obecneyvBaeT nepemeLleHne MnonMMEpPHOro
3KpaHa 04HOBPEMEHHO BO BCEX NporeTax OTAeneHWs Tennmubl oT
OJHOro MOTOpP-pefyKTopa.

TpocoBasi cucTema 3alUTOPUBAHUSI KOMMMEKTYETCs MOTOp-
peaykTopamu, NpuBOAHbIMKM Banamu, 6apabaHamu, HaTSKHbIMU
HepXXaBelLMMN Tpocamu, ponvKamu, neckamu, pasnuyHbIMU
KpeneXHbIMy nsaenusimm, 6ankamu ans KpenneHus nonmMepHoro
3kpaHa.

PeeuyHo-6anouHas cuctema COCTOUT W3 MOTOP-PEeyKTOPOB,
antoMuHMeBbIX 6anok AN KpenneHus n nepesBukeHns nonumep-
HOrO 3KpaHa, CTarnbHbIX OLMHKOBaHHbIX TPYD ANst KpEnneHus anto-
MUWHMEBBIX 6anok, PasnuyHbIX KPENEXHbIX N3AENUIA.

MoTop-peaykTop KMHEMaTUYECKN CBSA3AH C PEEYHBbIMU PEAYK-
TOpaMu C X040M pelkun 4 n 4,5 M 1 yCTaHOBMNEHHbLIMWU C LLArom
3,2 M Ha hepmax B LIEHTPaNbHOW YacTu TeNNuLbl. JKpaH OTKPbI-
BaeTcs (3akpbiBaeTcs) N0 Mepe HeobXoaMMOCTH, AUCTAHLMOHHO
OT KHOMKW UMW B @BTOMaTUYECKOM PEXMME (MPU Hann4Ymm CUCTEMbI
yNpasneHus MUKPOKNUMAaTOM TENNuLbl).

CucTembl 3alUTOPMBaHWSA U3roTaBnmuBalOTCA COBMECTHO C Be-
AyWMMK npoussoguTensamn, obecneymsasi ONTUManbHYO Mo Ka-
4yecTBy M UeHe komnnektaymio. OCHOBHas 4acTb mMarepuanos u
KomMnnekTyoLwumx (6anku, Banbl, ONopbl, KPOHLUTEWHbI U AP.) U3ro-
TaBMNMBaETCs OTEYECTBEHHBIMU NPEANPUATUSMMU.
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3. Cuctema oTtonneHus (o6orpesa)
NPOMbILLTEHHBIX TEMNNL,
CuncTembl OTOMNEHWA Tenu-
LUbl U COEAMHUTENIbHOTO KOopu-
nopa 6noka paspabaTbiBaloTCs
N KOMMNNEKTYIOTCA  COrNacHo
NUCXOAHbIM TEXHWYECcKMM Tpe-
60BaHMAM 3aKasyuka C y4yeToM
napameTpoB  TensjioHOCUTENS,
06BEMHO-NNAHNPOBOYHBIX pe-
WEeHNA 1N TEeXHONOrMYecKoi
KOMMNOHOBKN 060pyA0BaHUS.
PacuetHble  TemnepaTypbl
HapyXHOro BO3A4yxa B XOM0AHbIA nepuoA roga ANns MPOeKTUMpo-
BaHWA CUCTEM OTOMMEHUA MPUHATbI COrMlacHO AeicTByowemy B
Poccuiickoii ®egepaunm HOpMaTUBHOMY [OKYMeHTY. PacyeTHas
TemnepaTypa Bo3ayxa MpuHATa COrlacHo AeicTByoLwmmM B Poccun
HOpMaM TEeXHOJIOTMYECKOro MpoekTupoBaHua Ttennuy - Pr-AlK
1.10.09.01-14 n TpeboBaHMAM 3aKasuuka:

BTennnyax- +15°C (HOYHOI pexum);

B coeuHUTENIbHOM Kopugope - +10°C (Houbto), +15°C (aHem).

PexvMbl NoTpeb1eHna Tenna onpegensatTcs TEXHONOrMYECKUM
Ha3HauyeHuem notpebuTteneii. KomneHcaums TENNOBbIX NOTEPL Te-
NAnLbl NPOU3BOAUTCA CUCTEMaMU HWXHEro, BEPXHEro, MOA/I0TKO-
BOrO 1 30HaIbHOTr0 BOAAHOro Tpy6HOro oborpesa. O6orpes coean-
HUTENbHOTO Kopuaopa OCyLLecTBASeTCA CUCTeMaMmn nognoTKoBO-
r0 1 BepxHero oborpesa, a Takxe TpaH3uUTHbIMKM Tpybonposoja-
Mu. Cuctembl oborpeBa Tenauubl U COELUHUTENBHOIO Kopugopa
npeagycmMmaTtpuBarTCA C NONYTHbIM ABWXEHUEM Ten/IoHOCUTenA.
MoagepxaHne Tpebyemoil TemnepaTtypbl BO3dyxa B Tennuue u
coeAuHUTENIbHOM Kopuaope ob6ecrneumBaeTcs aBTOMATUYECKUM
perynmpoBaHvemM TEMNI0BOM MOLLHOCTU KaX[ON CUCTEMBI.

[na nopfepxaHus B Tenavue U COeAVHUTENIbHOM Kopuaope
TpebyembIX 3HAYeHW/ TemnepaTtypbl BO3f4yxa CNpOeKTUPOBaHbI
y3/1bl ypaBneHus cucteMamum oborpesa. Kaxabiii y3en o6cnyxu-
BaeT OfHYy Tenauuy v paboTtaeT B aBTOHOMHOM He3aBUCUMOM pe-
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XUMe ynpasiieHns, Npu 3ToM B Tenmuax 6,1oka napasnesisHo Mo-
ryt obecrneymBaTbCs OAMHAKOBblE 3afaHHble MnapameTpbl MUKPO-
knumarta. PasgeneHve otonneHus 6n1oka no Tenavuam ynydwaet
ynpaBnseMocTb CMCTeMamy 060rpeBa B Kaxaoin u3 Hux, obecne-
yvMBaeT nogjdepxaHve 3afaHHbIX MnapameTpoB MUKpPOKIMMaTa B
npegenax fonycTUMbIX OTKNOHeHW (x1°C).

Y3en perynvpoBaHvs napamMeTpoB TEN/0HOCUTENS COCTOUT U3
CMEeCUTE/IbHBbIX KnanaHoB W LMPKY/IALMOHHBLIX HAcOCOB, a TaKke
Tpy60onpoBOAOB 06BA3KW, apMaTtypbl, NPUGOPOB PerynnpoBaHns un
N3MepeHus.

TpaHcnopTHas W pacnpefenutenbHas 4acTb CUCTeMbl 060-
rpeBa BbINOJIHAIOTCA M3 CTa/lbHbIX TPYO pas/IMYHOro AuameTpa.
O6orpeBartefibHble  TPyObl CUCTEM MOL/IOTKOBOrO U HWDKHETO
oborpesa MNPUCOEAMHAIOTCA K pacnpegenvresisHbiM Tpybonpo-
BOJaM Mpv MOMOLUM PEe3UHOTKAHEBLIX pykaBOB. Ha nogsogkax
yCTaHaB/IMBaeTCA 3anopHas apmartypa (Waposble KanaHsbl).
O6orpeBartefibHble TpyObl CUCTEMbl BEpXHero ob6orpesa npu-
COeMHAITCA K pacnpefenuTenbHbiM  TpybonpoBogam  npu
nomMoLwM cTanbHbIX Tpy6 015 mm 6e3 3anopHoii apmartypsbl.
O6orpeBartefibHble TPYy6Gbl CUCTEM BEPXHErO, HWXHEro U NOAMIOT-
KOBOro 060rpeBa M3roToB/eHbl M3 cTasibHbIX TPy6 0 51x2,5.

4. Cuctema nogauu, pacrnpefeneHua v peryimpoBaHus
KOHLeHTpauun C02B o6beme Tennuy,

Cuctema nopa-
un, pacnpegeneHus
" perynmpoBaHus
KOHUeHTpauun CO02
B 06beme Tenauy
npegHasHaveHa ons
BbIpaboOTKM W  pac-
npegeneHnss ero B
Tenauue ¢ UCNosb-
30BaHMEeM  KOH[AEeH-
COpOB Ha BbIXoae
ObIMOBbIX ras3oB U3
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BOZIOTPEiiHbIX KOT/I0B U pacnpeaennTesibHbIX Tpy60npoBoA0B MO
cekumsm Tennuy. KoHTponb cogepxaHusa CO02 B Bo3ayxe Tenaul
OCYLLLECTB/IAETCA aBTOMATUYECKN.

5. Cuctembl peuupkynaumm sosgyxa
B NMPOMbILI/IEHHOW Tenauue
Cucrema peumnpkyaaumum
BO3/yxa B Tennuue npefHasHa-
YyeHa ans 60nee paBHOMEPHOro
pacnpegenexdus  TemnepaTyp-
HbIX Mosiei B 0GbEME Ccoopy-
XEHUs, CHWKEHWS neperpesos
pacTeHwuii, akTuBusauum usno-
lorMyeckmx nNpoLeccos B pacrte-
HUAX, IMKBUAALMN 30H C MNOBbI-
LUEHHOW BNIXXHOCTbIO, OCOOEHHO B MEpVOAp!, KorAa ecTecTBeHHas
BEHTUNIALUMA Yepe3 (POPTOUKM HEBO3MOXHA WM ManioaddeKTuns-
Ha. B coctas KOMMEeKTa NOCTaBKN BXOAAT OCEBble BEHTUIATOPbI,
3N1EeKTPOTEXHNYECKOEe 060pyAoBaHue, 6/10KM YNpaBieHUs pexu-
MOM paboTbl BEHTUNATOPOB. PaboTa BEHTUNIATOPOB OCYLLECTBNSA-
eTCA B aBTOMaTU4ECKOM pexume.

6. CucTteMa KanenbHOro nonmea pacTeHui
1 MOBTOPHOTO UCNONb30BAHNA APEHAXHOro pacTeBopa
MUHepanbHbIX YA06peHui
Cuctema KanenbHOro nonu-
Ba pacTeHuli npegHasHa4veHa
[4N5 nogaun B KOpHeobuTaemyto
30HY [03MPOBaHHbIX 06bHEMOB
nuTatesnbHbIX PacTBOpoB  Mw-
HepasibHbIX YA06peHuii, c6o-
pa ApeHaXHbIX pacTBOPOB OT
KOPHEBON CUCTEMbl PacTeHWN,
OYNCTKM, Ae3VHpeKuMn u no-
Jayun OUULLLEHHOrO APEHaXKHOro pacTeopa B y3e/ NpuUroToBeHUs
nuTaTesnbHbIX PacTBOPOB.
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MpWHUMN KanenbHOro nonuea 3aknioyaeTcs B nogade Tpedye-
MOrO KONM4ecTBa BOAbI U NUTATENbHbIX BELLECTB HENOCPEACTBEH-
HO K KOPHEBOW 30HE pacTeHWI, YTO NO3BONSIET obecneunTb onTu-
MarnbHbIN BOAHO-BO3AYLUHbIA U MATATENbHbIN PEXUMbI TENSINYHOTO
cy6cTpara, NoBbILAET YPOXKAWHOCTL, YETKO pacrnpeiensisi pacxos,
BOAbl N yaoOpeHuiA. Micnonb3oBaHWe CUCTEMbI KanenbHOro nura-
HUSI B TEXHOMOMMYECKOM LMKIe NMpou3BOACTBA NPOAYKUMM 3aLm-
LLIEHHOro rpyHTa MO3BOISIET ONTUMMArbHO MIaHWMPOBaTb NOMVB B
TeYeHne CyToK.

Cucrema Bknovaetr B cebsi koMmnnekT obopyaoBaHNs U Mare-
pvanoB Ans pacTBOPHOro yana, TpybonpoBoabl C kanenbHuua-
MU, HEOBXOAMMYIO 3anOpHO-perynupyoLlyio apmarypy. MNpu pas-
paboTke 06bEeMHO-MNaHUPOBOYHbIX PELUEHUA YYUTbIBAIOTCA TUM
U NPOU3BOAUTENBHOCTL OOOpPYAOBaHWS y3na MPUroTOBMNEHUS U
nogauym nuTaTenbHbIX PacTBOPOB C YYETOM TOrO, YTO B COCTaBe
6noka Tennuy oauH y3en obCcny>KMBaeT HECKOMbKO Tennuy obLyen
nnowaabto fo 2-3 ra.

PasmelleHne pacTBOpPHbIX Y3rOB NpeaycMaTrpuBaeTcs B cep-
BUCHOW 30HE WNU COeAMHWUTENBbHOM  kopuaope. [lpowms-
BOAMTENbHOCTb KaXKOro Takoro yarna BbiBMpaeTca npy NpoeKTu-
pOBaHWU B 3aBMCUMOCTM OT Nnowaam nonvea.

CraHpapTHas cekums CUCTEMbI KanensbHOro NMTaHns B Tennmye
npeacTaBnseT cobown 4Be KnanaHHble CekUmm € nrnowaabio obcny-
»usaHus 0,5 ra. NMpon3BoAUTENBHOCTb KanenbHULbI onpeensieT-
CAl NPU NPOEKTUPOBaAHUN C YYETOM KOMMOHOBOYHbBIX PELLEHUA U
cocraenser 2-3 n/y. ViHTepBan mexgy kanenbHuyamu onpegens-
€TCS NPUHSATON TEXHOMNOTUNEN.

CurcTeMbl KanensHOro nonvea pPacTeHWn BbINOMHAKTCS Takum
06pa3omM, YTO MOXHO INErko AEMOHTUPOBaTb NOOON y4yacTok cu-
CTEMbl Yepe3 pasbeMHble COEAUHEHMS, a TaKkKe NPOMbIBaTL CU-
cTemy npu HeobxogumocTn. CUCTEMbI KanernbHOro OPOLLEHUS 3a-
NMPOEKTUPOBaHbI C UCMOMNb30BaHNEM TPYD U COEANHUTENBHbBIX N3-
aenun us MNBX.
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7. Cuctema NOBTOPHOIo UCNOSbL30BaHUA
APEHAXHbIX CTOKOB

Cucrema Bkntodaet B cebs fpeHaxHble TpybonpoBoabl, EMKO-
CTU ans cbopa ApeHaxa, necyaHble PUNLTPbI AMNsi OYNCTKU pac-
TBOPA, YCTAHOBKN TEPMUYECKOIO AE3NHGEKTOPA C KOMMbIOTEPHbLIM
yrnpasneHuem.

Cucrema cbopa apeHaxa, cBsisaHHas C CUCTEMON KanenbHOoro
nonuea, NO3BONSsIET UCMONb30BaTb BTOPUYHO 10 30% obbéma nu-
TatenbHoro pacreopa. lNepes BTOPUYHbIM UCMONb30BAHUEM Ape-
HaXXHbLIN pacTBOp nNoaBepraeTcs 6GMoNornyeckomy (TEPMUYECKOMY,
ynbTpacproneToBomMy 1 T.n.) o6e33apakmBaHuo Ha crneymanbHom
YCTaHOBKE W NoAaétcsi B pacTBOPHLIN y3en ¢ aBTOMarnsmpoBaH-
HbIM KOHTPOMNEM KOHLIEHTPaLMM OCTaTO4HbIX MUHEPAnbHbIX CONEN.

8. Cucrtema ucnaputenoHoro oxnaxaeHus (CAN0O)

Cucrema ucnaputenbHOro OXNaXKAEeHUs N LOYBNaXXHEHUS BO3-
Jyxa npeaHasHayeHa Ansi UCKYCCTBEHHOIO CHDKEHMS Temnepa-
TYpbl BO3ayxa Tennuupbl Ha 5-7°C Hwke TemnepaTypbl Hapy>XHOro
BO3jyxa 3a cyeT aguabarnyeckoro normoLeHus Tenna npy ucna-
PEHUN MENKOLNCNEPCHOW BNary, nogasaemon B 06bem Tennumupl.

McTouHrkom BogocHabxeHus cuctembl CUO aBnsercs cucte-
Ma nonueoqHOro Bogonposoaa. lNogorperas uicras Boja Tem-
neparypou 25-26°C nogaercs B NPOMEXYTOYHYO0 emkocTb CUO
W Janee HacocoMm — B CUCTEMY C NPEeABapPUTENbHON OYMCTKON B
MEXaHUYECKOM PUNLTPE.

YcraHoBka CMO Bkntovaet B ceba emkocTb V=2Mm3, Hacoc npo-
ussoguTenbHocTblo Q=2,7 m3/u4, H=50 m, 3anopHyio apmarypy,
UnLTPLI.

Curctema ncnapuTenbHOro oxnaxaeHus BbIMONMHAETCH NOCeKUm-
OHHO. Kapkgas cekyms obcnyxmBaeTcs OAHUM 3NEKTPOMArHUTHbIM
knanaHom & 25 mm. BkntoyeHne knanaHoB — aBTOMarnyeckoe no
nokasarensm Aar4yukoB BMaXHOCTU U Temnepartypbl. PacyeTHbIv
WHTEpBan BKMIOYEHUN OMPEAEnsIETCS arpOHOMOM-TEXHOMOIOM B
3aBUCKMOCTM OT BblpalLmBaeMbIX KynsTyp U Tuna obopyaosaHus.
BknioueHune knanaHoB — noovepesHoe.
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Cuctema CHO B pexume paboTbl 4515 NOHWKEHUS Temnepary-
pbl BO34yXa BK/IHOYAETCA Moc/ie OTKII0YEHNA OTOM/IEHNS B aBTOMa-
TUYECKOM pexune.

TunoBas Ccekuusl BKIOYAeT B CebsA: 3NeKTPOMarHWTHbIA Kna-
naH, KpaH LIapoBoli (4Ns perynMpoBKA AABMEHUS B nepuog ny-
CKOHa1aAKn 1 OTKOYEHNS CEKLMU Npyu HeobXxoammocTu), ounnbTp,
MaHOMEeTp, pacnpegenuTenbHblli Tpybonposog MBX u opocute-
n ¢ dopcyHkamu. MHTepBan mexay hopcyHkamu - 3 M, Mexay
opocuTensMm ~ 32 M Tun dopcyHkn - 7800 blue.
MpoussoguTensHOCcTb hopcyHkn - 1,95 r/c (7 n/v) npu pacuet-
HoM Hanope 40 M BoA.CT. JlucnepcHocTb pacnbiia <100 MKwm.
YcraHoBKa (DOPCYHOK - pacnblinTeNiemM ropu3oHTasIbHO, MooYye-
pefHo no ob6e CTOPOHbI OT OPOCUTENS.

JasneHve B cucteme - 50 m BOf,. CT.

KnanaHHas cekuus B paccafHOM OTAefleHUn He BK/YaeTcs,
ecnn paboTaeT cuctema [ocBeumBaHus. BkioveHue cuctembl
CNO B paccagHOM OTAe1IeH BO3MOXHO vepe3 20 MUH nocne oT-
K/TIOYEHNS CUCTEMbI JOCBEYMBAHUS.

PerynvupoBka gasneHns npou3BOAUTCA NaTyHHbIM LUAPOBbLIM
KpaHOM, KOHTPO/Ib 3a aB/IeHNEM - O MaHOMETPY.

9. CucTtembl 3/1eKTPO06OPYA0BaHNS,
3/1eKTPOA0CBEYNBAHUS U 3NEKTPOOCBELLEHNS
Cuctembl  anekTpogocee-
UMBaHWSl pacTeHuin npeay-
cmaTtpuBarTcs ansi obecne-
YEHWUs OMTUMASILHOTO YPOBHS
OCBELLEHUS1 Pas/INYHbIX KyJlb-
TYyp. YpOBeHb OCBELLEHHOCTU
3aBMCUT OT BblpaLYBAEMbIX
(anekTpogocBeymMBaemblx)
Ky/bTyp, OCOGEHHOCTENn Tex-
HomoruiAi 1 coctaBnsieT oOT
6000 go 20000 sik.
B 6110ke TENAUL, CUMIOBLIMU 3MEKTPONPUEMHMKAMU SIBMISKOTCS
HacoCHble Tpynnbl y3/10B Pery/iMpoBaHvsi nofjadu TensioHocuTe-
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na cuctemamy oborpesa, OPOLLEHWS PacTeHWi, McnapuTesibHO-
r0 OX/IaXAeHVUA W [0YB/IaXHEHUA BO3Adyxa, 3nekTpoasurarenu
CUCTEM 3alUTOPMBAHNA W BEHTUAALMKW, TEXHONMOrMYeckoe 06opy-
[OBaHVe y3fa NPUroToB/IEHNA MUHEPasibHbIX YA0OpeHuid, nepe-
[OBWXHblE MexaHW3Mbl, CUCTEMA 3NEKTPOLOCBEYNBAHUS PACTEHNIA,
ocBeTuTe/NIbHOE 060pyA0BaHME CUCTEMBI AEXYPHOIO OCBELLEHUS.

MuTatowme n pacnpegenuTenibHble 3/1eKTpPUYecKkne CeTn Bbl-
nonHaTcA kabenem, NpoknagbiBaembiM B /I0TKAX W MO CTPOU-
TeNbHbIM KOHCTPYKLUAM.

B kauvecTBe pacnpefenuTenibHbIX MYHKTOB MPUHATbI LiKadbl,
MyCKOBOW M 3alMTHOI annapaTypbl 3/1eKTPONPUEMHUKOB - MycKa-
TeNu COOTBETCTBYHOLLUMX Cepuii 1 TUMOB, a A4/1A NepeaBMKHbIX Me-
XaHW3MOB - aBTOMaTWyeckue BbIKIHYaTenu, ycraHaBnBaemble B
LmMTax ynpasneHus, u AWMk cunosble. LLWTbI ynpasneHus anek-
Tpoo6opyOBaHMEM TEM/IMYHOIO G/10Ka YCTAHOB/IEHbI B LLMTOBLIX,
pacrnonoXeHHbIX B COeAUHUTENIbHOM KOpYAOope.

B KauecTBe OCHOBHOIO OCBETUTE/NIbHOTO 060pyA0BaHUS PeKo-
MeHAyeTCA NPUMEHeHVe HaTpUeBbIX 3epkasbHbiX namn ([Ha-3)
€AVHNYHOW MoLLHOCTbLH 600-1000 BT B cBETU/IbHMKAX Tuna XXCrI1
BopoHexckoro n KafoLKUHCKOro 3aBofioB CO BCTPOEHHbIM WX
BbIHOCHbIM [1PA.

MoaknoueHre NynbLTOB K NUTaKoLLeli CETU BbINOHAETCS Mo Npo-
€KTYy BHELLUHEero 31eKTpocHabXeHus. Kaxablii nynbT ynpasneHus
COAEPKNT KOMMYTALMOHHYIO 3aLUMTHYIO annapaTtypy W 3/1eMeHTbI
ynpaBfieHnsi CUCTEMON UCKYCCTBEHHOIO 3/1eKTPOA0CBEUNBAHNS.

10. CunoBoe anekTpoobopynoBaHue,
JexypHoe n pabouee ocselleHne

CvnoBbIMW  3/1EKTPONpUEMHYKa-
MM Tennuubl W COEAUHWUTENbHOro
Kopugopa (CepBUCHOI 30Hbl) ABMSA-
I0TCA HACOCHbIE rpynMnbl cuctem 06o-
rpeea, pacTBOpHOe 06OpyAoOBaHue,
3neKTpoAaBuraTen MexaHV3mMoB
BEHTUALMM W CUCTEMbI 3alUTOpU-
BaHWA, NepeaBuXHbIE MeXaHW3Mbl,
TexHonormyeckoe o6opynoBaHue.



B Tennuue npegycMaTpuBaeTcsl YCTPOIMCTBO AEXYPHOro OCBe-
LLIeHNA NO LeHTpasibHbIM NPOX04aM U3 pacyeTa OCBELLEHHOCTU Ha
ypoBHe nona 10 sik. HapyxHoe ocBelleHne npegHasHayeHo Ans
OCBeLLeHNSA TeN/IMYHOro Komnjaekca B HOYHoe Bpems. Mo nepwu-
MeTpy TENINYHOTO KOMMJ/IeKca U BAOMb AOPOr yCTaHaB/MBalTCA
Xene3obeToHHbIe OMopbl CO CBETU/IbHMKaMW.

dnekTpuyeckne wmtbl, nocrtasnsemble OOO «Arpucosras»,
COOTBETCTBYIOT CaMbIM CTPOrMM HOpMaMm U cTaHgapTam. LLnTel co-
LepXaT KOMMOHEHTbI TO/IbKO JTyHLIEro KayecTBa, 4To obecneumnsa-
€T [JONITOCPOYHOE MCMO/Ib30BaHue.

11. AsTOMAaTM3UpOBAaHHAasA cucTema yrnpas/ieHus
MukpokiumatTom (ACY MTK)
Cuctema ACY MTK npepgHasHa-
YeHa [/19 aBTOMaTM3MPOBAHHOIO
KOHTPO/IA napameTpoB W ynpasrie-
HVSE MUKPOKNIMMATOM B TEMN/IMYHOM
6/10Ke.
Vcnonb3oBaHne cuctembl ACY
MTK aBTOHOMHO ANsi Kaxaonm Te-
navuel, obecneynBaeT  BbICOKYIO
TOYHOCTb NOAAepXaHns 3afaHHbIX
KIMMaTUYECKMX PEXMMOB NOCPEACTBOM BO3AEWCTBUA Ha UCMON-
HUTE/NbHblIE MeXaHu3Mbl U 060pyAOBaHVe TEXHOMOTMYECKUX CU-
CTeM M NpoLEeccoB. PerynnpoBaHuio nog/iexar: CUCTEMbI HXHETO
1 BepXHero oborpesa BO3yxa, a Takke Nof/I0TKOBOro Noforpesa,
o6orpesa cybcTpara, CUCTEMbl BEHTU/IALMK, 3alITOPUBaHUA, WC-
napuTeNbHOTO OXNaXAEHUS N YBNAXHEHUA, nepenagbl AaBneHns
cuUCTEM TensIoBOA0CHAOXKEHWS, CUCTEMbI PeLupKynaLum Bo3gyxa
1 KanesibHoro NosvBa pPacTeHui.

Cuctema ACY MTK Takke obecneumBaeT BO3MOXHOCTb U3Me-
peHNs 3HEeprornoTpetseHns Kadkgon Tennuubl A1s BbINOSHEHWSA
pasnnyHbIX arpoTEXHNYECKNX PacyHeToB.

ToOYHOCTb NoAAepXxaHus B TENULE napaMmeTpoB MUKPOKIMMA-
Ta COOTBETCTBYET TPe60BaHNAM HOPM TEXHOI0TMYECKOrO NPOEeKTH-
poBaHus, AeicTBylolmx B Poccuiickoin ®egepauymn. TpeboBaHus
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n3naralTca B TEXHUYECKOM 3afaHnn Ha ACY MTK ans kaxporo
KOHKPETHOro o6bekTa: UeHTpasibHas CTaHuus yrnpasfieHus, Mu-
KPOMpPOLeCCOPHblE KOHTPOJ/IIEPLI, MeTeocTaHUuust € JaTyukamu
napamMeTpoB HapyXHOro Bosgyxa (ogHa Ha 610k), aHanoroBble U3-
MepuTenbHble KaHasnbl, AUCKPETHble KaHa/lbl KOHTPOSS, KaHasbl
ynpasfieHuns.

Ba3oBbiM BapyaHTOM CUCTEMbl aBTOMATUKK NpesycMaTprBaeT-
¢ AByxypoBHeBas ACY MT, BbiNnosHAOWasn cneayowme qyHKUMN:
ynpaBsfieHne napaMmeTpaMm MUKPOKIMMaTa, cbop U OTpaKeHne WH-
dopmauum 0 napameTpax Tenaui, asToMaTuyeckoe ynpas/jeHue
UCMOJSIHUTENIbHLIMU MEeXaHu3Mamu, MnogaepxaHue 3afaHHbIX pe-
XMMOB MMWKPOKIMMATa, PY4HON, OUCTAHLUMOHHBIA PYYHOR M aBTo-
MaTUYECKWIA PEXMMbI YNpaB/IeHUs; co3aHne apX1BOB JaHHbIX MO
Tenauue 3a rog 1 paborta ¢ HUMM.

KomMnnekc TexHUYeckmnx CpescTs MOXeT ob6CnyxuBaTb B aBTO-
HOMHOM He3aBUCUMOM pexume [0 6 ra u bonee. TeppuToprasibHO
OH pacnofaraeTcs B 6510Ke C pasmelleHnemM MuKponpoLieccop-
HbIX KOHTPO/I/1IEPOB B COEAMHUTENIbHOM KOpUAope Ha niowiajkax
Y3/10B ynpas/ieHnsa cuctemamu oborpesa, a LieHTpaslbHas CTaH-
LMsl ynpaBfieHns - B NOMELLEHNN ONepaTopckoli 6/10ka ObITOBbIX
1 BCMOMOrate ibHbIX NMOMELLEHWN.

12. TexHosnornyeckoe o6opynosaHue (NoABECHbIE NIOTKK,
cncTema NoABeCcKN pacTeHuii, onpbiCKMBATENMN, TEEXKN)

TexHonornyeckoe 060pyao-

BaHWe [ BblpalBaHUS OBO-

el cocToMT U3 MNOABECHBIX

perynupyembix Mo BbICOTE /10T-

KOB C OpraHv3oBaHHbIM OTBefe-

Huem. BbicoTa cTasbHbIX N0T-

KOB perysmpyetcsi BWHTOBbIM

mexaHusamom Ha 0,7-0,85 m ot

noBepxHoCcTU nosna. ogsecHas

KOHCTpYKUMs cHabxeHa cneuu-

albHbIMN KproYKamMy /1 BO3MOXHOCTM yKNafku ctebna npy npu-

cryckavi M pacTeHwii.
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B cocTaB KOHCTPYKLUMIA Kapkaca oTAeneHun TennuLbl BKIOYEH
Talke KOMMNMEKT AEeTaner ANA MNOABECKM PacTeHUW, Hanpumep
cTanbHasi OLMHKOBaHHasi MPOBOIOKA U ANEMEHTbI €e NOABECKU K
HECYLLIM KOHCTPYKLMSIM.

[ns npoBeaeHns o6paboTok pacTeHun OT BpeauUTenen n BHe-
KOPHEBbIX MOAKOPMOK PacTBOPOM MWHeparnbHbIX YAOOpeHUn mc-
MOnb3YOTCA NEPeABIKHbIE ONMPbLICKUBATENW, NPU YXOAE 3a pacTe-
HUAMMK 1 cOope ypoxas — crneyvann3upoBaHHbIE TENEXKM.

13. Cucrema BOAOCHabOXEeHUA U KaHaNU3aUuum
ANS NPOMbILUNEHHbIX TENNUL,

B TennuyHoM Gnoke npeaycmaTrpuBaloTCs crnejylome cucte-
Mbl UHXeHepHoro obopygoBaHus (pasaen npoekta — BK): nonu-
BOYHOTO BOAOMNPOBOAA, XO3AWCTBEHHO-NUTLEBOrO BOAOMPOBOAA,
KanenbHOro Nnonuea pacTeHui (Unu Apyroro Tuna B 3aBUCUMOCTU
OT TEXHOMOrM NPOM3BOACTBA), PE3EPBHOIO MONMBA U3 LUMAHIOB,
UCMapUTENbHOIO OXNaXaeHWs!, BHYTPEHHUX BOJ,0CTOKOB, TEXHOMO-
MMYECKOro JpeHaka, NPOU3BOLCTBEHHOW KaHanusaymu.

Cucmewma nonuso4Hozo eodonposoda. ICTOUHUKOM BOAOCHAG-
XKEHMS TeNNMLbl NONMBOYHOW BOAOW ABNSAOTCA HAPYXHbIE CETU TeX-
HU4ECKOro BogonpoBoaa. Ha BBoge B TENNOBOM NYHKTE Npejycma-
TpUBaETCs YCTaHOBKAa BOAOMEPHOTO y3na Ansl yueTa pacxoaa BoAbl
Ha nonuB. [Mocne BOAOMEPHOrO y3na nonvBoYHas Boga C NPpUHSATON
pacyeTHOW TemnepaTtypoil nMocTynaeT B BOAONOAOrpeBartenu, rae
nogorpesaetcs Ao Temneparypbl +25° C. OT Bogonogorpesarenen
BOJa NOAAETCS K pacTBOPHOMY Y3y, CUCTEME Pe3epBHOrO Nonuea
1 YCTaHOBKE MCNapuUTENbHOrO OXNaxaeHns Bo3gyxa.

CuvcTema MonmBOYHOrO BOAONPOBOAA BLINOMHAETCS U3 CTarnb-
HbIX OLMHKOBaHHbIX TPY6 B COOTBETCTBUMN C NMPOEKTHLIMU PELLIEHU-
amu. [ocTaBka OCyLEeCTBNAETCA B COOTBETCTBUM C COrNMacoBaH-
HOWN cneyudmrkaumen u pasaenurenbHON BE4OMOCTbIO NOCTaBOK.

Cucmema xo3siicmeeHHO-NUMbe8020 800onposoda npeay-
cmaTpuBaeT NocTasky 060pyAOBaHMSA U Marepunanos AN Nogsoja
BOAbl NUTLEBOrO Ka4yecTBa K NUTbEBbIM (POHTAHYMKaM, YCTaHOB-
MNEHHbIM Y BXOAA B TENNULY, U YMbIBarbHUKY, PaCrnonoXeHHOMY B
pacTBOPHOM Yy3ne.
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VICTOYHMKOM  BOAOCHabXeHWs  SBNAeTCs  XO3AWCTBEHHO-
nuTbEBON BogoNpoBog 0 32 Mm.

CucTema pe3epBHOro nonvea Heobxoamma A1s A0YBAaXHe-
HUS OTAENbHbIX YYacTKOB Naowaau Tennaud, a TakkKe MbITbs U
YBMAXHEHNS BHYTPUTEN/IUYHbIX NPOXOA0B U NPOE3[0B A1 TEXHO-
flornyeckoro 060pyAoBaHMa U MeXaH13moB.

VICTOYHMKOM NUTaHMA CUCTEMbl PE3epBHOr0 MonvBa ABNSETCH
NOJIMBOYHLI BOAOMPOBOJ C NOAOTPETOl BOAOIA.

CucTema  BHYTPEHHUX
BOAOCTOKOB npeaycmartpu-
BaeT [MOCTaBKy KOMM/eKTa
maTtepuanos n Tpy6onpoBso-
[0B A1 0TBOAA /INBHEBLIX U
TasblX BOZA C KPOBMW TeNIu-
Ubl.

Cxema CUCTEMbI  BHY-
TPEHHUX BOAOCTOKOB BbINOJI-
HeHa C Y4Y4eTOM MPOMYCKHOM
CMOCOBOHOCTY CTOSIKOB U NOA-

3eMHbIX TPy60NpoOBOL0B.

OTBO/A CTOKOB C KPOB/W MPefyCMOTPEH Yepe3 NpueMHble BO-
POHKM NO CTOSiIKaM W MOA3EMHOMY KO/IIEKTOPY B CETb JIMBHEBOM
KaHanMsaumy UM HakonuTeslbHYH eMKOCTb.

B cucteme BHYTpPEHHMX BOAOCTOKOB TakXe NPefyCMOTPeH OT-
BO/J, KOHAEeHcaTa 13 KOHAEHCaTHbIX JIOTKOB Tenanubl B cTosku MNBX
0 110x3,2. OTBefeHMe NPOUM3BOAUTCA MO PE3VMHOBLIM LUIAHram
Bl 1-6-18-23 B Kocoit TpoiHuk 45° MBX 0 110x50 u Henocpea-
CTBEHHO B CTOSIK Yepes y3e/l 0TBOJa KOHAeHcara.

Bof00TBO/, OCYLLLECTB/IAETCA Yepe3 KOIOHHbI KapKaca Tensuu,.

CucTema Npou3BOACTBEHHON KaHanM3auuu npefHasHaveHa
[NA 0TBOAA CTOKOB OT TparnoB W PakoBWH B PacTBOPHOM Y3/e,
coeAnHNTENIbHOM Kopugope (nocsie MbITbS MOJIOB), y3/1ax peryiu-
posaHus cuctem oborpesa. OTBOJ CTOKOB MNpefyCMOTPEH B KOJI-
NIeKTOp NOA3EMHOr0 ApeHaxa.

Cuctema Npou3BOACTBEHHON KaHanusauuMm npoekTupyeTcs u3
Tpy6 MBX.

42



Ona  npepoTspalle-

HUA  nonajaHva [peHax-

HbIX CTOKOB B [PYHTOBblE

BOAbl MNpefycmaTpuBaeTcs

YCTPOWNCTBO CUCTEMbI Ape-

HaXa 3akpblToro Tuna c

OopraHn3oBaHHbIM  CH0pPOM

1N OTBOAOM CTOKOB B KaHa-

nusauumio no TY 3akasyuka.

OTBOJ, ApEeHaXHbIX CTOKOB

BK/tOYaeT B cebs 6eTOHHblEe

OCHOBaHWS CO CTOYHbIMY KaHanamu, NnosiMepHble NOTKU, Noa3em-
Hble KOMIeKTopbl 1 Ap.

OHEPTOCBEPEXEHWE

OfHVMM U3 BaXKHbIX acnekToB BefeHWs COBPEMEHHOro Xo3sii-
CTBa AB/SETCA 9KOHOMUYHOE KCNob30BaHWe aHepruv. B Tennu-
uax m3-3a 60/bLIOI NAOLWaayn CBETONpO3payHbiX MOBEPXHOCTEN
BO3HMKAOT 3HaUNTE bHbIE TenaonoTepu, 418 KOMNeHcaLmn KoTo-
pbIX TpebyeTcss onpeAenieHHbI pacxog, TonauBa B CUCTEMEe OTOo-
nneHus. Tenauubl MOryT oborpeBatbCs ropsyeil BOAOW, BOASHbIM
napoM, HarpeTbiM BO34YXOM, WH(PpakpacHbIM W3/TyYEeHUEeM Wnu
npogyKramy CropaHusi Tonavea.

TennnyHoe nNPou3BOACTBO OTHOCUTCA K YMC/Y Haubosiee aHep-
roeMKnx Npou3BoACTB. B cpefgHem 3aTpaTbl Ha 060rpes Tennuy,
coctaBnsaoT 40-80% o1 cebecTtommocTn npoaykuun. Ha oborpes
1 ra 3UMHMX TEN/ML, pacxogyeTcs B cpegHem 6onee 200 T ycnos-
HOro Ton/MBa B rog.

Mo AaHHbIM TEMUYHbIX XO3AWCTB, AONS 3HEeproHocuteneli B
o6LLei CTPYKType 3aTpaT NPOMbILIEHHbIX TENUL, B NEPBYIO O4e-
peapb 3aBUCUT OT KOHCTPYKLUMN «XONOAHOTr0O AOMMKa». B cTapbix Te-
nanuax u3 «ctekna n 6etoHa», NOCTPOeHHbIX 20-30 neT Hazag, Ha
HeproHocutenun yxoamt ot 45 go 80% Bcex NPOU3BOACTBEHHbIX
3arpar. CoBpeMeHHbIe KOHCTPYKLWUM CHKAIOT NoTpebneHne aHep-
rm 3a cyeT cokpauleHnsa ee notepb A0 20-40%. PakTnyecku no-
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Kasarenb 3Heprosarpar paboraroLen Tennuubl SBASIETCA CaMbiM
KPUTWMYHBIM C TOYKM 3PEHUST KOMMEPYECKOW LienecoobpasHoCTU
NPOW3BOACTBA TENNMUYHOW NPOoAYyKUMK (Tabn. 4).

4. DHeprocGeperarowme MEpPONpPUATUS

B TENJINYHOM XO03AUCTBE*

Hanpas- OHeprocbeperatoLme Bo3MOXHbIN
neHune MeponpuATUs ap ekt
1 2 3
SHeproobcnegoBaHme TeNSIMYHOTO CokpaLyeHue
X03A1MCTBA 3Heprosarpar
8 Paspabotka sHepreTuyeckoro nacnopra u Ha 10-15%
I 3HeprobanaHca x03snCcTBa
% [MOCTOAHHBIN SHEPreTUHECKUI MOHUTOPUHT
s HopmupoBaHue yaenbHbIX pacxogoB
3 QHEpProHoCUTENEeNn
o JIMMUTUPOBAaHHBLIN OTNYCK
8‘ 3HEepropecypcos No nogpasgeneHnsm
OpraHusauua yyeta pacxoga
3HEepropecypcos
Mcnonb3oBaHue Manoo6bemMHoOM CokpawyeHue
TEXHONOrMM BbIpALLMBAHWUS OBOLLEW pacxopa
Mcnonb3oBaHWe TEXHOMOMMN MHTEHCUBHON | MONUBOYHOM
CBETOKYNbLTYPbI BOAbI Ha 20%,
8 BHeapeHue cucrembl KanenbHOro nonmea M“Hepaﬂlele
§ Mcnonb3oBaHWe TEXHONOrMK yA0GpeHuii - Ha
Z | MHOrOypOBHEBOV rMAPONOHMKA 40, cHnxeHue
= yAenbHbIX
5 3aTpar anekTpo
z — 1 TENNOBON
2 3HEeprun B CBA3N

C yBEMUYEHUEM
BbIxoza
npoayKuuu Ha
10-30%

* UeTouHukn: «AUK-Arpo», «ArpumoaepHy, HMO «ABToMaTuKa».
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lMpodomxeHue mabrn. 4

1 2 3
Mepexon Ha MHOTOKOHTYPHYIO CUCTEMY CHWxeHue
o6orpesa Tenno-
Mcnonb3oBaHue B Ka4ecTBe Orpax- norpebnexus
JaloLero Marepumana CTeknonakeTos, Ha 12-15%,

8 MaKpOrSioHa, Ny3bIp4aToi NNEHKM 3neKTpo-

§ Mcnonb3oBaHue Ha AoCBe4MBaHUKN naMmn notpetneHus

Z | C BLICOKUM YPOBHEM OCBELLEHHOCTH —Ha 30%. Cpok

z (OnaT, OPW) 0KynaemocTm

it KomneHcauus peakTUBHOI MOLLIHOCTH KanuTanbHbIX
B CUCTEME [JOCBEYMBAHUS sarpar ot 1,5
OTKNIOYEHNe HEHATPYXKEHHBIX RO 2 net
TpaHCOPMaTOpPOB B NEPUOS, CHUKEHUS
Harpy3sok
Mcnonb3oBaHue Tennoro Bo3ayxa tennuy |  CokpaiyeHue

$ AN noanoYBeHHoro oborpesa notpebnenus

b Mcnonb3oBaHue B Tennuuyax ¢ TEeNnnoTbl Ha

2 ABOMHbLIM OCTEKIIEHUEM TENNOro 5-10%

E BHYTPEHHETO BO3AyXa AN BEHTUNALUM

5 MEXXCTEKONbHOIO NPOCTPaHCTBA

g YTunusauyusi Tennotbl BbIGPOCHOTO

® BO34yXa TENnuL B TeNNoo6MEHHUKAX

CoBpeMeHHbIE CUCTEMbI OTOMMEHUS NO3BOMSIIOT CHU3UTL 3HEp-
ro3atparbl Ha akcnnyarayuio Tennuubl 4o 40%*. 3HauuTenbHoe
noBblLUEHNE 3PEKTUBHOCTUN JOCTUrAETCS MyTEM pasjeneHus cu-
CTeMbl Ha aBTOHOMHbI€ KOHTYPbl C YCTAHOBKOW JUCTPUOLIOTOPOB
Tenna. B HOBbIX TennUUax CNomnb3ytTCs MHOTOKOHTYPHbIE CUCTE-
Mbl.

[IByXKOHTYpHas cuctema oTonneHus BKnoyaeT B cebsl KpoBerb-
HbIn, GOKOBOW N TOPLIEBOW KOHTYPbI 06orpeBa u HaacyoCcTpaTHbIN
oborpeB, TPEXKOHTYpPHasi cucTeMa — KpOBEMbHbIN, GOKOBOW, TOP-
LeBon 1 HagcybCTpaTHbIn 06orpes.

* Mo MaTepnanam KoMNaHUM « ArpOUHXCTPO».
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Cpean BapuaHTOB CHUXKEHUS CTOMMOCTU NOTPEBNEHHON 3HEp-
run 4Nsi OTOMNMEHUS U OCBELLEHUA COBPEMEHHbIX Tennuy Hambo-
nee nonynsipHO WCNOMb30BaHWE anbTEPHATUBHBLIX WMCTOYHUKOB
Tenna.

CTommMocCTb 1x Noka AOBOMbHO Benuka. Kpome Toro, 3Tm ncTou-
HUKWM UMEIOT psif CYLLECTBEHHbIX HEJ0CTaTkoB — 3aHUMatoT 6onb-
LKne nnowjaam, 3aBUCAT OT MOrOAHbIX YCIOBWW, BPEMEHU CYTOK,
cesoHa. Hecmotps Ha BypHoe passuTMe B NocnefHue roael, uc-
nonb3oBaHWe BETPOBOW U COMHEYHOW 3HEPrumM OCTaeTcs 3K30TW-
YeCKMM U AOPOTMM 3KCMEPUMEHTOM. HekoTopble cneymanucTbl B
obract aHepreTUkn YTBEPXKAALIOT, YTO MPU BCEX YCUNUSAX A0NS
ansTepHaTMBHON aHepreTuky k 2020 r. He NOAHNMETCS CYLLECTBEH-
HO Bbiwe 1% oT MypoBoro aHepronoTpebnexusi. es nomowym ro-
cyAapcTBa MCMonb3oBaTb 3TM UCTOMHMKW SHEPTMM MOKa A4OPOXE,
YeM TPaguLUMOHHbIE®.

«TennoBble Hacocbl», Hapady C GOMbLUIMMU KanuTanoBroxe-
HUSAMKU B ODOPYAOBaHME M MOHTaX, NMOTPeOHOCTbIO B GOnbLUMX
nnowaaax Ans yknagku Tpy6, UMEIOT eLle OAUH CyLUEeCTBEHHbIN
HeLOoCTaToK — TeMneparypa TENNOHOCUTENS Ha BbIXOAE CIULLKOM
HM3Kas Ans 3phEeKTMBHOIO OTONNEHNS TENNULbI. VX npuMmeHeHve
orpaHuM4eHo KOHTYpoM nogorpesa cybcrpara, rae He Tpebyercs
BbICOKOW TEMMNEepaTypbl TENNOHOCUTENS.

[pyron NCTOYHWK anbTePHATUBHOW 3HEPTUM — reoTepmMarbHble
pecypchbl, KOTOpble 4ENCTBUTENBHO OFPOMHbI, HO HE COOTBETCTBY-
IOT 3KOHOMWYECKON U 3Konornmyeckon adpdekTuBHoCTU. Takke
OrpaHnyeHbl U Apyrue pecypchbl, NpurogHbie Ana ocsoeHuns. Boga
PeAKO BbIpbIBAETCS U3-MOA 3€MIN B BUAE YMCTOrO KCyXOro napay,
KOTOPbIA MOXET ObiTb HEMOCPEACTBEHHO MCMONb30BaH AN Bpa-
LeHVs TYpOWHbI 1 BblpaboTKU 3NEKTPO3HEPrUM Unu ANs NOAo-
rpeBa BOAbl Yepes Tennoo6MeHHMKW. Ecnv nap BnaxHbIN, kannu
BOAbI NOBpeaAT obopyaoBaHme. B 60nbLUIMHCTBE MECTOPOXAEHWIA
€CTb TOMbKO ropsivyasi Boga, O4HAKO OHa, KaK NpaBuIo, CUMbHO MU-

* C. CypaKkoBCKMiA, MaBHbIN MHXeHep MockoBckoro oduca «VenloProjectenHolding B.V.».
[Hoknaa «ABTOMaTU4eCKMe CUCTEMbI YNpaBneHnsa B TeMMULIE Kak BaXHaA YacTb COBPeMEH-
HbIX 3HeprocteperatoLyux ronnaHAcKUX TeXHONoruity (ceHTabpb 2008 ).
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HepanusoBaHa, YTo Takke GbICTPO BbIBOAUT U3 CTposi o6opyaoBa-
HVe u TpebyeT cneyunanbHbIX MeponpUATUN ANSt UCMONb30BaHUS.
Ob6ecconvBaHne reoteopmarnbHbiX BOA — CrOXHasi TEXHOMNOrnYe-
ckas 3agava. Takke nocrne obpaboTkm obpasyeTcs KOHLEHTPUPO-
BaHHbIA PacCon, KOTOPbIA HE YTUMN3UPYETCS, SBNSACH 3arpsi3Hn-
Tenem oKpy)atoLlen cpeabl — c6poC Takoro paccorna yHu4ToXxaet
BCE XXMBOE B BOJOEME WUIU Ha y4acTke rpyHTa.

MpvMeHeHWe reoTepMarbHbIX UCTOYHUKOB HE MOXET paccma-
TpUBaTLCA Kak 3KONOrMYECKU YMCTOE eLLe U NOTOMY, YTO MX BbIXOZ,
4acTo COMpOBOXAaeTcs rasoobpasHbiMu BblIOpOcamu, BKNo4as
[ABYOKWCb Yrmepoja, MeTaH, pagoH u cepoogopos. MHorue us
HMX HE TONBbKO TOKCUYHbI U S,0BUTbI, HO U B3pbIBOOMACHbI, MO3TO-
My reotepmarbHas Bofja nepej MCrnorib3oBaHUEM JOrKHa noa-
BepraTbCs Aerasayuu.

leoTepmManbHasi 3HEpreTMka pasBuBAETCS [OCTarOMHO WHTEH-
CMBHO B HEKOTOPbIX CTpaHax, B Hallel CTpaHe Takke VMMeeTcs
OMbIT OCBOEHMST reoTepPManbHbIX UICTOYHUKOB, HO 3TOT CMocob oTo-
NNeHNst HUKaK Henb3si Ha3BaTb 6ecnnatHbiM. B Poccum reotep-
ManbHbI€ WCTOYHUKM B OCHOBHOM PaCMONOMXEHbI 3KOHOMUYECKU
HeBbirogHo: CaxanvH, Kamuarka n Kypunbckue octposa oTnvua-
I0TCS OTAANEHHOCTBIO OT KPYMHbIX ropoAoB, cnabon uHgpacTpyk-
TYPOW, BbICOKOW CENCMUYHOCTBIO, ManoHaceneHHOCTbIO, CIOoX-
HbIM penbedomM MECTHOCTI.

Ewe ogHUM ahpeKkTMBHBIM Cnocobom sHeprocbepexxeHmns sB-
nseTca ncnonb3oBaHne MUHKU-TAC Ans KOMOUHUPOBaHHOMO MPO-
M3BOACTBA 3MEKTPO- U TEMNOIHEPTUN N YTUNU3ALMW YINEKUCTIOrO
rasa, CoaepaLlerocs B BbIXIOMHbIX ra3ax, ANs NOAKOPMKM pac-
TEHUR*.

CoBMmecTHas BbipaboTka 3MeKTpo- 1 TEMNMO3HEPrUU (KoreHepa-
LMs) U pekynepauns oOTXOASALLMX ra3oB B TEMNMMYHOM XO3ANCTBE Ha
MUHU-TOC nossonsitoT NoaHATL obwmn KNA craHymm 4o 95 % un
yBEMUUUTL ypoxkan Ha 40%.

OKOHOMMYECKYIO BbIFOAY MCMOMb30BaHNUsA MUHU-TAC B Tennny-
HOM XO3AMCTBE pa3paboTumKm KOreHEepPaTOPHbIX YCTAHOBOK 06BbsAC-

* Mo maTepnanam www.cogenerator.ru.
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HSIOT 3KOHOMMEN Ha NOAKIIOYEHWUMN K ANEKTPUYECKUM U TENTOBLIM
CETSIM, HE3ABNCUMOCTbLIO OT pocTa TapudoB Ha 3MEKTPO- U TENNO-
3HEPruto, HU3KOM CTOUMOCTbBIO BbipaboTaHHOW 3MEKTPO3HEPTUU,
MOBbILUEHNEM HaAEXHOCTU U KadecTBa 0DecrneveHuns anekTpo- u
TENNO3HEPruen, NOBLILLEHNEM YpOXasi, HU3KUM CPOKOM OKynae-
MOCTW.

BoipabatbiBaemass Ha MUHU-TOC 3MNeKTPOSHEPrUst UAET Ha
COBCTBEHHbIE HYXAbI U UCKYCCTBEHHOE OCBELLEHWE TENNULibI, Bbl-
pabaTbiBaemas TeNnosas 3Heprus — Ha oTonneHve u obecneve-
HWe ropsiyero BogocHabXeHNs NoMeLLEHWIA. BbixmnonHble rasbl Ha-
NpaBnsitoTCA B KaTanu3aTop, rAe o4MLLaloTCa 40 YACTOrO YrreKuc-
noro rasa W, oxnaxaasicb B TennoobMeHHUKax A0 Npuemnemon
Temneparypbl (nopsiaka 50°C), noparoTcsa B TeNnuUy B KayecTse
€cB0€06pa3HON NOAKOPMKUN ANsi PACTEHUN.

Cuctema NoAKOPMKU pacTEHWIA YIMEKUCHbIM rasoM, coaepa-
LMMCS B NPOAYKTaxX CropaHus, JaBHO YCMELHO NPUMEHSETCS BO
BCEM MUpE ANS YBEMNUYEHUS ypoxasi pacTUTENbHbIX U CENbCKo-
XO35IMCTBEHHbIX KynbTyp. OCOBGEHHO YCMEelWHO AaHHOe Harnpas-
nexHve ucnonbayetcsa B MonnaHaum Ans BblpalUBaHUS LIBETOB U
OBOLLIEN.

Hapsay ¢ BbIGOPOM MCTOYHUKA TEMMOBOW 3HEPrUU, HE MEHEee
BaXXKHbIM SIBMNSIETCS1 BONPOC O €€ MPaBUibHOM pacnpeaeneHumn n
3KOHOMMWYHOM Ucronb3oBaHuu. B Poccum, kpome cTposiLmxcs Ho-
BbIX TEMNMML, KOHCTPYKLMN KOTOPbIX MMEIOT XOpoLume rnokasarenu
Nno 3HeprocbepexxeHunto, CyLLECTBYET MHOXECTBO CTapbIX TEMMUY-
HbIX XO3ANCTB. VX mMogepHu3auma orpaHuyeHa, u Hapsgy ¢ Me-
PONPUSTUSIMM MO YNYULLEHUIO U3ONSUMM Tennuu, AanbHeunlee
NOBbILLEHNE 3KOHOMUYHOCTM NOTPEBNEHNs SHEPrMn BO3MOXHO C
nomoLybto 6onee apdPeKTUBHLIX METOLOB YNPABMNEHUS 3HEPrOCU-
cTemon. JTO 3acTaBnseT TEMNMMYHUKOB BHEAPATbL Bce Bonee co-
BEPLUEHHbIE KOMMbIOTEPLI U NPOrpaMMbl, CNOCOBHbIE NPUHUMATH
CaMOCTOSATENbHbIE KOMMPOMUCCHBIE PELLEHUS], U COBMELLATb TOY-
HOCTb NOAAEPXKaHUSA TEMMNEPATYPHOTO PEXUMAa N 3KOHOMHOIO Mo-
TpebneHns TenmnoBOM N 3NEKTPUYECKON SHEPrUM.

OpgHOBpPEMEHHO € pacnpejeneHnem Tenna cTouT 3agada 3d-
hEKTUBHOrO YNpaBneHns cpasdy HECKOMbKUMU UCTOYHMKaMUN — BO-
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[OrpeiiHbiMM 1 NapoBbIMU
KoTnamu,  Tensio00bMeHHM-
kamu, koreHepartopamu, Te-
naoreHepaTopamu, a Takke
KOCBEHHbIMU UCTOYHMKAMM
Tenna, TakMMy Kak namnbl
nocBeTkn. PelleHve moxet
ObITb TO/ILKO KOMM/IEKCHBIM
N JocTuraetcs nepegadyent
ynpaBfieHnss BCEMU WUCTOY-
HVYKaMu Tenna v MUKPOKIKn-
MaTOM efiMHOli aBTOMAaTU3MPOBaHHOI cucTeMe.

K coxaneHuto, BO MHOTMX POCCUIACKMX MPOMbILLIEHHbIX TEMNN-
Lax MpuHATa elle coBeTckas cucTeMa nojauu Temna - Mo rpa-
chvkam Temnepatyphbl, Korga Temnepartypa TensoHOCUTENs XeCT-
KO NpuBsi3aHa K HapyxHoW TemnepaTtype. 3T0 NPMBOAMT B OHWX
Cnyyasix K nepepacxogy TOnavBa, B ApYrvx - K gedouvuuty Tenna
B Tennmue. lMpy Takoii perynnpoBke TemnepaTypbl TensoHocuTe-
1151 HE Y4UTbIBAETCA OrPOMHOE KOMIMYECTBO APYroi MHdhopmaumu,
Heo6x0AMMON A4Na NPaBUIbLHOTO pacyeTa TeMnepaTypbl TEMNI0HO-
CUTENsi - CKOPOCTb BETpa, HaJnMume 0CafKkoB, YPOBEHb OCBELLEH-
HOCTW, NOJSIOXEHWe HhOpToYEK M 3KpaHa, TemnepaTypa obpatkv B
KOHTypax, pacyeTHas WM M3MepeHHas Temnepartypa W BIaXHOCTb
B OTAeNeHusAxX Tenauubl u 7.4. CTaHOBUTCA OYEBUAHBLIM, 4YTO 6e3
€AMHON cncTeMbl c6opa MHAIOPMAaUUM N NPUHATUSE PELUEHUIA TYT
He 060MTUCh.

CoBpemMeHHas cucTeMa ynpasfeHus nosyvaeT MHAOopMaLmio
C BHELUHMX JaTy/KOB CKOPOCTW W HanpasfieHus BeTpa, Temne-
paTypbl BO3fyXa, OCBELLEHHOCTW, BMIAXHOCTW, HaIMUMSA [OXAOS,
WHTEHCUBHOCTW OCafKOB, NOMIOXEHUs (DOPTOYEK U 3KpaHa, a Tak-
€ PacnosiIoKeHHbIX BHYTPU TENULbl AATYMKOB Temnepartypbl U
B/IQXHOCTU B pa3HbIX YaCTAX OTAENEHWI, KOHLLEHTpaumn yriekuc-
/1070 rasa, TemMnepaTypbl pacTeHuid, gatunkoB PAR, n3mepsioLmx
€CTEeCTBEHHOE N WCKYCCTBEHHOe CBETOBOE W3/lydYeHue B Havbo-
nee BaxHoOI gna oTocMHTE3a 06nacTy cnekTpa - mexay 400 n
700 nT.
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Ha ocHoBe Bcex cobpaHHbIX AaHHbIX CUCTEMa YyMnpaBsneHus B
pexumMe pearibHOro BpeMeHU MPOCYMTbIBAET HEOOX0AMMOE KOMu-
YeCTBO 3HEPrum, COrMacHo CTparernm pacrnpegensieT aToT 3anpoc
MEXAY BCEMU UCTOYHMKaMKM Tenna. [Janee BO3MOXHbI ABa Bapu-
aHTa ynpasneHusi.

B nepBom crniy4ae eauHasi cuctema ynpasreHusi Tennuuen
nepefaeT 3anpoc Ha CUCTEMY YNpPaBreHUsl TEMMOBOW YCTaHOB-
KM U NMULLIb KOHTPOMNUPYET pesynbTar — Temneparypy TenrnoHocu-
Tensa. JToT cnocob MCnomnb3yeTca B OCHOBHOM ANS YrNpasBneHus
TEXHUYECKWN CITOXHBIMWU U YHUKANbHbIMU arperatamu, TakuMu Kak
KOreHepaTopbl U rOpernku KOTNoB C HECTaHAapTHbIM NPOTOKOIOM
ynpasneHus. ELle ofHO ncknioueHue — arperarbl, rae NoBbiLLEeHne
TEeMNeparypbl TENNOHOCUTENSA NPOUCXOAUT MIHOBEHHO, NABUHOO-
6pasHo, HanpumMep — NapoBble TEMNOOBMEHHUKN.

Bo BTOpOM cryyae cucrema ynpasreHus Tennmuen Henocpea-
CTBEHHO YNpaBnsieT TEMNNOBOW ycTaHOBKOW. B aTom cnyyae wwrar-
HbI BNOK yNpaBneHns MOXET ObITb NPOCTbIM U HELOPOIMM U UC-
Nonb30BaTbCH TOMbKO Kak Pe3epBHbIN MPW NepeBoAe YCTaHOBKM
Ha aBTOHOMHYIO paboTy npu cOOsSIX UMN NNAHOBBIX OTKIMIOYEHUAX
€AVHOI CUCTEMbI YrpaBneHus.

Kak npumep BTOpOro crnocob6a MOXHO NPUBECTU BOASIHbIE Te-
NNOOBMEHHUKN N MOAYNSTOPHbIE FOpenku KOTnoB. [ns npov3sog-
CTBa HeOBXOAMMOro KONMYecTBa SHEPrM MOLLHOCTb FOPEnKU pe-
rynupyeTcsi NnasHo, B 3aBUCUMOCTU OT 3anpoca, Npu 3TOM eauHas
cucTema ynpasneHusi TENNMLUen HeNoCpPeACTBEHHO YNPaBnseT no-
NOXEHWeM TOMMMBHOIO W BO3JYLLUHOTO KnanaHa ropernku, OTCRexu-
BaET €ro COCTOSIHME U NPOLIEHT OTKPbITUS, KOPPEKTUPYS 3HAYEHNe
B 3aBMCMMOCTM OT Temnepartypbl noga4m u obparku.

Hanee npousBeaeHHOe TENNO HEOBXOAMMO NPaBUMBHO U KO-
HOMHO pacrnpeaenvTb Mexay BceMu noTpedbuTtensamm — cucteMamm
nogorpesa BOAbl AN NONMBA, KOHTYpamu OTAENEHUIA, CEPBUCHbI-
MW, aAMUHUCTPATMBHBLIMU 30HAMK, akKyMynsTopamu Tenna. 370
obecneunBaloT TOUYHbIE TPEXXOAOBbIE KpPaHbl, LMPKYNSALUMOHHbIE
Hacocbl NEPEMEHHON MOLLHOCTU — CO CTYMNEHYaTON UN NnNaBHOM
perynupoBKON 4acToTbl BPaLLEHUS!, KOTOPblE MO3BOMSAOT 3HAYU-
TENbHO 3KOHOMMUTb 3MEKTPO3HEPruto. B akoHOMUM Takoke BornbLUyHo
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porb UrpaeT cuctTeMa 3alUToOpuBaHUs, yMeHbLUas HeoBXoANMOCTb
oborpeBa KpoBMM B HOYHOE BPEMS U YBENUUMBAsi CBETOOTAAYY
namn AOCBETKU. BaxkHo, 4TO TENno, nsnyyaemoe namnamu, Takxe
YUMTBIBAETCA CUCTEMOW 1 HA BPEMS BKIHOUEHUS NaMM CHDKaET 3a-
npoc Tenna, 4tobbl NPEAOCTBPaTUTL NEPErpeB 1 TeMnepaTypHbIN
cTpecc pacteHuin. C 3TOM e Lenbto namnbl JOCBETKM B Tennuue
LEnsiT Ha HEeCKOMbKO 30H AN NPEAOTBPALLEHUS PE3KUX TOKOBbIX
CKa4KOB MPW BKIMIOYEHUN-BBIKMIOYEHUN, @ K&XKAYIO 30HY — eLle no-
nonam, 4To6bl B O4HOM PS4y Namnbl BKMIOYanNMCb cHavana yepes
oAHY (50%) n TonNbKO Yepes HEKOTOPOE BPEMS — OCTarbHbIE.

PaspaboTumku, Hapsay € YCNOXHEHWEM CUCTEM KOHTPONS, CTa-
paroTCa MakCMMarbHO YyNpocTUTe paboTy onepaTopoB, TEXHOMO-
ros, arpoHomMoB. CO34al0TCA HOBbIE NPOrPaMMbl, C HarMA4HbIM U
NOHATHBLIM NPEACTaBNeHNEM UHOpMaLMK, NPOCTbIMU cnocobamm
BBOJA NapameTpoB. BonbLUMHCTBO NapaMeTpoB BBOASATCS OAHO-
KparHO NpW HaCTPOWKE CUCTEMbI, UMEIOT MOHSATHbIC, PEKOMEHA0-
BaHHble npoussoguTenem npeaens.. CoBpeMeHHble NporpaMmbl
yNpaBneHust Takux npounssogurenen, kak «Hoogendoorn» no3so-
nawT yoénpaTte unvm 3o6aBnsiTb Ha 3KPaH MOHUTOPA TOMbKO TY WH-
dopmaLmio, KOTOPYIO ONepaTrop, UHXEHEP UMN arpoOHOM CYUTAIOT
Ba)KHOW. OTU HACTPOMKM MO OTOBPaKEHMIO NHDOPMALIUW UHANBU-
JyanbHbl ANS K&XX40ro COTPYAHMKA TENnuubl, MMEIOLLEro Nepco-
HanbHbIN KOA AOCTYNAa K cMcTeme yrnpasnenus. MNepcoHndnkaymus
TaKke NO3BONSIET OTCMEXMBATb KOHKPETHbIE AEWCTBUA KaXKLOro
COTpYAHMKA, MMEIOLLEro JOCTYN K CUCTEME, U OrpaHNYMBaET [o-
CTYyN HeKkBanMMULMPOBaAHHOIO NepcoHana K ynpaeneHuio.

B uenom HoOBble TexHonorMM u Bce GonblLuas aBToMarusa-
Uus npoueccoB B Tennuue genatwT paboty 6onee KOMGOpPTHON,
YMEHbLLIAIOT 3arparbl py4HOro Tpyaa, npvBnekatoT B aTy obnactb
CEemnbCKOro X03UCTBA MOMNOAbIX KBanMUUMpPOBaHHbIX cneuuanu-
ctoB. CerogHs HEBO3MOXHO MPEACTaBUTb COBPEMEHHYIO 3KOHO-
MWYHYIO Tennuuy 6e3 MoLHOW, GbICTPOAENCTBYIOLLEN, HAAEXHOM
CUCTEMbI YyNpaBneHms®.

* Mo MaTepuanam aoknaga C. CyaakoBckoro « ABTOMaTU4ECKUE CUCTEMBI YNPaBNeHns B
Tennuue Kak BaxHas 4acTb COBPEMeHHbIX dHeprocGeperaloLux rofnnaHACcKUX TeXHoro-
rmi» (ceHTA6pb, 2008).
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Bonpock! aHeproctepexxeHus Ans TENNUL SBNAIOTCA KItode-
BbiMM. OuYeHb 4acTO MMEHHO C HMX U HaYMHAETCA MOLEpHM3a-
UMs TENMUYHbIX KOMMNekcoB. Cpean OCHOBHBIX MEPOMPUSTUN,
HanpaBneHHbIX Ha OpraHMsauuio 3HeprocbepexeHns B CTapbix
TENNMUYHbIX MOCTPONKax, 0co6oe 3HayeHue WMEKOT NMepexoi Ha
MHOTOKOHTYPHYIO cucTeMy oborpeBa, BHEAPEHWE ManooGbLEMHON
TEXHOMOTUW BbIPALLMBAHWS U CUCTEMbI KanenbHOro nonuea, yTu-
nu3ayms 1 BTOPUYHOE UCMONb3OBaHWE TEMMOMO BO3AyXa TENnuy.
Tem He MeHee, HECMOTPS Ha BCe NMPOBOAWUMbIE MEPOMPUSATUS MO
3HEProcOEPEXEHNIO U BMOXEHHbIE MHBECTULMM, CTapble Tenuy-
Hbl€ KOHCTPYKLMM HUKOTAA HEe CMOryT NpUbnuanTLCS K COBPEMEH-
HbIM MOCTPOIKaM MO YPOBHIO UCMOMb30BaHUSA 3HEPTrOHOCUTENEN.

OLIEHKA PUCKOB
NPU CTPOUTENBCTBE TEMUL

COBpEMEHHbIA  TENMUYHBLIA  KOMMIEKC NpeacTaBnsieT Co-
GO AOCTaTOMHO CrOXHOE [OPOrocTOsILLee COOPYXXKEHUE, Mo3-
TOMy OOMbLLUOE 3HAYEHUE VMEET MpaBUIbHAsi OLEHKA PUCKOB.
O PeKTMBHOCTL NPOM3BOACTBEHHOMO MPoLIEcca 3aBUCUT OT MHO-
rouvcneHHbix daktopo. CoBpemMeHHoe TennuuHoe obopyaoBa-
HWe, aBTOMaru3aymsl, NPOMbILLINEHHbIE TEXHONOMMU, MpULLIEaLINE
13 apyrmx obnacrten, No3BonsT pewwnTb 6OMNbLLIMHCTBO NPoOnem.
CnoxHoCTb B TOM, YTOObI 3apaHee, eLe Ha CTaum NNaHMpoBaHusi
npeaBUAETb U NPOCYUTaTL BO3MOXHbIE CIMIOXHOCTU B peanusaumm
npoekta. B npoTMBHOM crnyyae 3agauyn, MOCTaBMNEHHbIE Mepej
npegnpusatTnem (pykosogurenem AlNK pernoHa, pykoBoagCTBOM Cy-
LLIECTBYHOLLIEro TENMNYHOIO KOMMMEKCa, €Cni MHBECTULIMKN Ha pac-
LUMPEHUE MAYT C perMoHanbHoro GroakeTa, MHBECTopamMu U T.4.)
MOTyT ObITb YAaCTUYHO UMM MOMHOCTbIO HE BbIMOMHEHbI. JTO MO-
XeT ObITb CNEeACTBUEM Psia NPUYMH, HE YYTEHHBIX Ha PasnnyHbIX
aTanax NpoeKTUPOBaHWS, CTPOUTENBLCTBA, NPOU3BOACTBA UNN un-
HAHCOBOW LeATENbHOCTU. PUCkU B COBOKYMHOCTU MOTYT MPUBECTU
K HEraTuBHbIM MOCMEACTBUSM U CBECTU K MUHUMYMY OXUZaeMyro
npuobInb.
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[ns oueHKn BEPOSITHOCTU U BNUSIHUSI PUCKOB COCTaBMSIOT Ta-
Onuuy BO3MOXHbIX PUCKOB Ha OCHOBE OM3Hec-nnaHa no CTpou-
TENbCTBY TEMMMYHOTO KOMMMEKca AN BblpaliMBaHUsi OBOLLEWN
(tabn. 5). 3arem HeobxogumO oOMNpefenuTb CTEMNEHb BMUSHUSA
KaXKaoro hakropa pucka Ha ByayLumi NPOeKT Tennumupl, OLEHUTb
BEPOSITHOCTb HACTYMNMNEHUS COBbITUIA, ONPeAEnsoLLUX PUCKA, NOA-
cuMTaTb CTEMEHb COBOKYMHOMO PUCKA MO KaXKAoW rpynne puCKoB.
3T0 No3BONSAET ONPEAENUTL NEPEUEHb MEp, MO3BOMSIOLLIMX YMEHb-
LWWTb BrvaHWe hakTopoB pucka. Hanpumep, npyu CTpouTenbLCTBe
KOMMMEKCOB B CYPOBbIX MPUPOAHBIX YCIOBUSIX BbIOOP Yalle BCEro
NPUXOAUTCA Ha MHOrOpsafHble KOHCTPYKUMU. OHU BblAepKMBaIOT
BeTep A0 200 km/d, a BesonacHas CHeroBasi Harpy3ka MOXeT Co-
ctaBnaTb 40 133 kr cHera Ha 1 M?, O4HaKO B 3TOM Cryyae yBenu-
YMBaETCH METaNMOEMKOCTb TEMMMLbI.

5. OueHka puckoB

Buabl puckos npu
CTpoUTeNbCTBE TENNULUbI
1 2
SKonornyecknue pUckun
Bbicokoe coaepyxaHue | OrpaHuyeHnUst N0 BHECEHUIO HEOBX0ANMbIX

BrninsiHue Ha npnbbinb

coneun B BoOAE Ans MUHEeparnbHbIX yA00PEHUI, CHUKEHNE

nonuea WHTEHCMBHOCTW NPOU3BOACTBA

Bbicokoe cogepraHune | HeobxoanmoCTb AONOMHUTENBHOMO YMArYEHUA
OukapboHarta B BOAbl, HE3HAYUTENbLHOE YBENUYEHUE
NONUBHOW BOAE KCnyaTaumMOoHHbIX 3aTpar

SKCTpemManbHo LJononHuTenbHbIE KanuTanbHbIE

BbICOKNE BMNOXEHUS1 B CUCTEMY UCMAPUTENBLHOIO

TEeMMNepaTypbl NETOM | OXNAXKAEHUS, 3aLUTOPUBAHUS, BEHTUNALMIO.
JononHutenbHble OrpaHNYeHus no
NPOAYKTUBHOCTM CENbCKOX035ICTBEHHbIX
KynbTyp 1I€TOM

3KCTpeMaJ'IbHO ,ElOI'IOJ'IHl/ITeJ'IbeIe KanutanbHbl€ BINOXEHUsA

HU3KME TemnepaTtypbl B CUCTEMY OTOMMEHUSA, UCMONb30BaHNE

3UMONn NOKPbITUIA C HU3KON TEMONPOBOAHOCTLIO.
[ononHutenbHble 3aTpaTkl HA NPUoBpeTeHne
QHEProHoCUTEnNs
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lpodosmxeHue mabn. 5

1

2

Yrposa LUTOPMOBbIX
BETPOB, CUIIbHbIX
CHeronajos u T.M.

JononHutensHblE 3aTpaTbl NPU CTPOUTENLCTBE

HepocrartoyHasa
OCBELLEHHOCTb MNn
Hego0cTaTouHoe
KOMWUYECTBO
COJTHEYHbIX HEN B
roay

JononHutenbHbIE 3aTpaTbl HA YCTAHOBKY
CUCTEMbI 3MEKTPOLOCBEYMBAHMS, NOBbLILLEHUE
JKCMNyaTauMOoHHbIX pacxodoB (onnara
3NeKTPOSHEPTUM)

MogroTroBuTEsNbHbIE PUCKU

YnaneHHOCTb MecCTa,
BbIOpaHHOro Ans

JononHutensbHbIE 3aTpaTkl HA CO3aaHne
NoAbE3AHLIX NYTEN, NOBbILLEHUE

MECTHbIX BIacTen,
aAMWUHUCTPATUBHBLIN

pecypc

cTpouTEnbLCTBA 3KCMIyaTaLUMOHHbIX pacxoA0B

Tennuubl, ot

TPaHCNOPTHbIX Y30B

YnaneHHoCTb JononHUTENbHbIE KanMTanbHbIE BOXEHNUS HA
Tennuubl ot NOABOAKY AMEKTPOIHEPruK, TENNa (rasa), BOAbI
MHXXEHEPHLIX CETEWN

OTHOLWEHNne B0O3MOXHOCTb BBEAEHUSA AOMOMHUTENBHbIX

OrpaHUYEHUN, OCTIOXKHSIIOLLMX peanu3auyuto
npoekTa

Hanuune
noapsiA4MKOB Ha
MecTe Ans BeAeHus
CMP

3aBbILEHNE CTOMMOCTU paboT Npu
MOHOMOJSILHOM MOJNOXEHWUU NOAPSAYMKA

CTpounTtenbHbie PUCKU

OTKa3 OT BbINOMHEHUSA
NPOEKTHO-
M3bICKaTENbCKUX
paboT B NOMHOM
obbeme

PoCT CTOMMOCTU CTPOUTENLCTBA,
HecobnoaeHne CPOKOB BBOAA B IKCMIlyaTaLmio
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lpodosmxeHue mabn. 5

1 2
HecBoeBpemeHHas YBenuyeHme CpoKoB CTPOUTENLCTBA TENMNULEI,
nocraska CPOKOB BBOJA B 9KCMyarauuto
KOMMMEKTYIOLLKX,
nocajo4HOro
marepuana,
cyberpara

SOKOHOMMYECKUE PUCKU

HeycTtonumeoctb CHWXeHue ueH

cnpoca Ha npoAyKLMIo
B NeTHee Bpems

CHWxXeHune LeH
KOHKYpEeHTamm-
npon3BoAMTENAMU
1nn onToBMKamu

CHWKEHNE LieH, 3aTpaThl HA AOMOMHUTENBHYIO
peknamy

YBennyeHne
npon3BoacTBa
KOHKYpPEHTaMu

CHWXKeHMe LieH, CMeHa cneumanusaumm

Poct HanoroBbIx
CTaBOK

YMeHbLUeHne npubbinu

CHWmKeHune
nnaTexecnocobHoCTH
KOHEYHbIX
norpeburtenen
npoayKumu

MageHve npogax, MOUCK HOBbIX ONTOBbIX
nokynareneu

Poct yeH Ha
TennoHocuTenu,
yaobpeHus,
cybcTparthl, cpeacrea
3aLMThl pacTeHUn

CHmxkeHne npubbinu 13-3a BbICOKUX
NPOU3BOACTBEHHBIX 3aTpaT

OtcyTcTBME
ansTepHaTUBHbIX
NOCTaBLUWUKOB CbIpbsi
1 MaTepuanos

CHmKeHune npubbinu npu HazHavyeHun bonee
BbICOKMX LiEH
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lMpodomxeHue mabn. 5

1

2

Hepocratok
060pOTHbLIX CPEACTB

YBenuueHue A0nu KpeauTos

n

POU3BOACTBEHHbLIE€ PUCKU

Hu3kas BCXOXeCTb
ceMsiH, rmbensb
paccagbl, no3gHue
CpOKM nocesa
BCNeACTBME CpbIBa
paboTbl MECTHBIMU
nocTaBLLMKaMu
SHEpPropecypcos

[lononHuTenbHble 3aTpaTbl HA NOCA404HbIN
marepuan, HenpeaBuaeHHOe CoKpalleHne
nnowaaen

HeobxoanmocTtb

mmnoprta cybcrpara
npyu OrPaHNYEHHbIX
MECTHbIX NOCTaBKax

YBenuyeHme ce6ecTouMoCTU NPOAYKLUM
BCMeACTBME pOCTa 3aTpar Ha npuobpereHue
cybcTparta u TpaHCNOPTHLIE Pacxoabl

Peskoe
pacnpoctpaHeHue
donesHen n/mnu
BpeauTenen

JononHutenbHblie 3aTpaThl HA 3aLLUUTY
pacTteHun

Cnabas pabora nyen
W lMenen 3umon
BCNEACTBUE BbICOKOW
obnayHocTu

OrpaHuyeHHOoe YnUCIOo 3aBA3ei, CHUKEeHne
BbIXOAA PaHHEN NpoayKuun

CoumanbHble PUCKU

TpyaHocTu ¢ Habopom
KBaNMULUMPOBaHHOM
paboueii cunbl
(arpoHOMbl,
TeNnnuYHble MacTepa,
pabotHukn KWMa)

YBenuuyeHue 3aTpart Ha KOMMNMNeKToBaHue,
HU3Kas NPOU3BOAMTENLHOCTL TPyAA,
BEPOSATHOCTb rMbenu ypoxas u aBapu

HepocraTtoyHbin
YPOBEHb 3apnnarbl

Hu3kasa noAnbLHOCTb NEepCcOHana, CHUXeHue
npon3BOAUTENbLHOCTU, TEKYHYECTb KaapoB

OTcyTCcTBUE
coyunarnbHom

MHAPACTPYKTYPbI

PocT Henpon3BOACTBEHHbIX 3aTpar
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lpodomxeHue mabn. 5

1 | 2

TexHU4YecKue pucku
M3HOLEHHOCTb YBenudeHue 3atpar Ha PEMOHT, NOTeps
obopyaoBaHus u ypoxas npu c60sx B OTONMEHUU, NONUBeE
KOHCTPYKLMIA
HoBusHa TexHonorui | YeBenuyeHue 3arpar Ha OCBOEHUE
HepocraroyHas JononHutensHble 3aTpaTtbl Ha 0BCNy>XUBaHUE,
HaAEeXHOCTb CHIDKEHWE YypOoXKasi NpU HapyLLEHUM
TEXHONOrM4eCcKoro MUKPOKIMMATa TEMMULbl U PEXUMA OPOLUEHUS
o6opyaoBaHusi
OtcyTcTBUE ABapwuiiHble cuTyauuu
pe3epBa MOLLHOCTU
KOHCTPYKLUU,
MHXXEHEPHbIX CUCTEM
Tennuubl

OPFAHU3ALUUOHHBLIN NNAH

CTpyKTypHas gekomnosuums pador

1. NMpeaBapuTenbHbIK 3Tan. Ha gaHHOM atane npu Heobxoau-
MOCTWU MPOBOAUTCS OL|EHKA 3EMENbHOro yyacrka Ansi COOTBET-
CTBUS yyacTka psay TpeboBaHWUi ANS CTPOUTENbLCTBA, TaKUX Kak
Hanuune 1 o6beMbl BOAHBIX, TEMMOBbIX, SHEPreTUHECKUX N TPy-
[OBbIX PECYpCOB, a Takke cneyuduyecknn penbed naHgwadra.
OTO MO3BONMUT HE TOMbKO 3HAYUTENBHO COKPaTUTL OOLEM Kanu-
TanbHbIX BITIOXXEHWUA, HO U B JaribHENLLEM CHU3UTbL cebecToMMOCTb
NPON3BOAUMON NPOAYKLMW, YTO SIBMSIETCA OAHUMU U3 KIIOHEBbIX
nokasarenewn npu cosgaHum acpdekTnsHoro 6usHeca.

1.1. PaspaboTtka KOHUEeNUUn n NpuUHATME pelueHuss 06 OTKpbI-
TWK NpoekKTa.

1.2. Paspabotka 6usHec-nnaHa nnb6o TAO npoekTa.

1.3. MeponpuaTtusa no NpMBrEYEHUIO MHBECTULMOHHBIX pecyp-
COB Ha peanusauuto MHBECTULMOHHOIO NPOeKTa CTPOUTENLCTBA B
POCCUNCKOW KPEenUTHOW opraHusauum.
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2. MNpeanpoekTHas NOAroToOBKa CTPOUTENbCTBA.

2.1. MpoBeaeHne UHXEHEPHO-reoae3nIYeCKNX U3bIiCKaHUN (To-
norpaduyeckas cbemka) y4actka, npejHasHauyeHHoro 4ns CTpou-
TenbCTBa TENMMYHONO KOMMNrekKca.

2.2. MNoprotoBka nakeTa MCXOAHO-paspeLUNTEnbHbIX AOKYMEH-
TOB, B TOM 4uUcCne TexHn4eCkmux ycnoavu7| Ha NOAKNKYEeHNe K NHXe-
HEPHBbIM CETAM U KOMMYHUKaLMAM, C y4eToM TpeboBaHU permo-
HanbHbIX 3aKOHOAaTENbHbIX aKTOB.

2.3. MNpoBeaeHne WHXEHEPHO-reonorMyecknX M3bICKaHUN Ha
y4yacTke CTpoUTEnbLCTBA.

2.4. TpoBeAeHUe NHXEHEPHO-3KONMOrMYECKNX U3bICKAHUIA, MO-
ny4YeHne 3aKnoveHus:

no paguaumoHHon 6e30nacHoCTy;

O Hanu4uM aMNeKTPOMarHUTHOro nsny4denust (SMN);

COAEPXXaHUM B MOYBAX TSHKEMbIX METANNOB, pagoHa U ApYyrux
OnacHbIX BELLECTB;

(POHOBbIX KOHLEHTpauusX BpeAHbIX BELLUECTB B MPUIEMHOM
cnoe armocdepsl (MY «focmeT» (Npu HeobxogumMocTn);

06 YpOBHSIX TPaAHCMOPTHOIO U APYrMX MUCTOYHUKOB LUymMa (npu
HeoBX0ANMOCTN);

O HanM4MmM CaHUTapHO-3aLLUMNTHbLIX 30H.

2.5. loarotoBka JOKYMEHTaUMM ANs OopraHv3auyum TeHAepoB
Ha MOCTaBKy METarNOKOHCTPYKLMA U TexHomnornyeckoro obopy-
gosanus. OpraHnsauyusi TeHaepos. [poBeaeHne aHanvsa npea-
CTaBMEHHOW MOCTaBLYMKaMM TEHAEPHOW AOKyMeHTauun. Bbibop
MOCTaBLLMKOB.

3. MpoekTnposaHue.

3.1. Paspabotka un cornacoBaHue ¢ 3aKkas4ymMkoM NpuHUMNuanb-
HbIX CXEM TEXHOMOrMM BblpalMBaHnsa U cbopa NpPoAyKLUM, UHXKE-
HEPHbIX CUCTEM, CXEMbl IPY30MOTOKOB, LUTATHOrO pacrnvcaHus u
ycnoBui Tpyaa paboTHMKOB.

3.2. Paspabotka npoekta Ha ctagum «[» (B TOM uucne corna-
CoBaHWe C 3aKa3ymKoM NPUHLUMNMAnbHbIX PELLEHNIN) B COCTaBE:

|. MosicHuTEenbHagA 3anucka.

Il. Cxema nnaHnpoBOYHOW OpraHM3auuy 3eMenbHOro yyacTka.

[Il. ApXUTEKTYpPHbIE PeLLEHUS.
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IV. KOHCTpyKTMBHblE U OOBLEMHO-NMNAHMPOBOYHbIE pPELLEHUS
(B coctaBe TomoB Il 1 IV no o6bekTam komnnekca).

V. CseaeHuss 06 wuHxeHepHOM o060pyAOBaHWM, O CeTsX
WHXXEHEPHO-TEXHNYECKOTO obecrneyeHusi, nepeyeHb WHXKEHEpHO-
TEXHUYECKUX MEPOMPUSATUIA, COAEPKaHUE TEeXHOMOTUYECKUX pe-
LUEHWUIA;

. Cncrema anektpocHabxenus 0,4 kB.

. Cucrema BogocHabxeHus.

. Cucrtema BogooTBEAEHUS.

. Cncrema TennocHabxeHus.

. Cncrtema rasocHabeHus.

. OTonneHve, BEHTUNAUMS 1 KOHAULMOHMPOBaHWE BO3AyXa.
. CeTn cBsau.

. TexHonoruyeckune peLueHus.

VI. MNpoekT opraHnsaymm CTpouTenbLCTBa.

VII. TMpoekT opraHnsaymm paboT No CHOCY UNN JEMOHTaxy 06b-
€KTOB KanuTarbHOro CTPOUTENbCTBA.

VIII. TepeyeHb meponpusATUiA MO OXpPaHe OKpyXKatoLen cpeab.

IX. MeponpusiTusi no o6ecneyeHuto noxxapHon 6e3onacHoCTy.

X. Meponpusitusi no obecneyeHuto 4ocTyna HBanvaos.

Xl. HXXeHEepHO- TEXHUYECKNE MEPONPUSATUS TPaXKAAHCKOW 060-
POHbI.

Xll. TexHonornyeckuii pernameHT obpalleHnst Co CTpouTENb-
HbIMW OTXOAaMMU.

Xlll. OpraHusayms v ycnosus Tpyaa paboTHUKOB. YnpasneHue
NPOV3BOACTBOM U NPEANPUATUEM.

XIV. CmeTta Ha CTpouTENnbCTBO OGBHEKTOB KanuUTanbHOrO CTPOU-
TenbCcTBa.

XV. OhpeKkTMBHOCTb MHBECTULIUNA.

XVI. QHeproachhekTUBHOCTD.

3.3. CornacoBaHne € 3aka3uumkoM paspaboTaHHOW NMPOEKTHOW
AOKYMeHTauun Ha ctagumn«lpoekT».

3.4. MpoBepeHue cornacoBaHuin pa3paboTaHHOW NPOEKTHOU
AOKYMEHTaLUN C paspeLumnTenbHbIMU OpraHu3auusiMu.

3.5. Opranusauus npoBefeHUst roCyaapCTBEHHOW 3KCMEPTU3bI
1 3awmTa NPOEKTHOM JOKYMEHTaLMW.

O~NOOThAhWN -
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3.6. YTBepXAeH/e 3aKka3yuMkoM pa3paboTaHHOW NPOEKTHOW A0-
KyMeHTaLmn.

3.7. Pa3paboTka npoekta Ha ctagun «P[».

4. 3akynka mMaTepuanioB, CTPOUTENbHbIX KOHCTPYKUWI 1 060py-
[0BaHuA.

4.1. Pa3paboTka, cornacoBaHve u yTBepxaeHue rpaduka no-
CTaBOK B COOTBETCTBMM C NPOEKTHbIMU crneuudukaumsaMm u rpa-
(hVKOM CTPOMTESIbHO-MOHTaXHbIX paboT.

4.2. 3ak/Ilo4eHne KOHTpakTa Ha MocTaBKy MMMOPTHBLIX CTPOU-
TefIbHbIX KOHCTPYKLUUIA 1 TEXHONOrMYecKoro obopyoBaHus.

4.3. 3ak/lo4eHne KOHTpakTa co cneuvanv3npoBaHHOW Komna-
HMell Ha okasaHue yCnyr Mo KOMMJIEKCHOMY BBO3Y «MOA, K/Ou»
TEeXHOorMyeckoro obopyoBaHNs, BK/IOYasA MeXayHapoaHble
nepeBO3KW, JIOTUCTUKY W WCNO/Mb30BaHNE 3KOHOMUYECKMX Tamo-
XXEHHbIX PEXUMOB (NPY HEBO3MOXHOCTN OKa3aHWs [aHHbIX YCnyr
nocTaBLLMKOM 060pya0BaHUS).

4.4. Komnnektaums n noructuka rno 3akynke v noctaske maTe-
pvianos 1 060pyA0BaHNSA Y POCCUACKMX NOCTaBLUMKOB.

4.5. BXOOHOW KOHTPO/b KayecTBa W KONMMYECTBa, CKNaaupoBa-
HMe 1 yYeT NOCTYNUBLLNX Ha CTPOUTE/IbHYIO MoWwaaky marepua-
N10B, CTPOUTENbHBIX KOHCTPYKLUMIA 1 060pyA0BaHMS.

5. 3Tan cTpouTensCcrea.

5.1. MonyyeHne opfepa Ha NOAroTOBUTENbHbIE PabOThl ANA
CTpouTesnbLCTBa.

5.2. MNoparotoBuTENbHbIE PA6OTHI 415 CTPOUTENLCTBA.

5.2.1. HanpasneHve wu3BelleHNs B opraHbl rocyfapCcTBeH-
HOro CTPOWTE/IbHOrO Haj3opa O Havasle CTPOUTEeNIbHbIX pabor.

Pernctpauma  obuero
XypHana pabor.

5.2.2. OtBO4 B Ha-
Type naowagku ans
CTpouUTEeNbCTBA, 3akpe-
Nn/eHne reofesnyeckmx
3HaKoB.

5.2.3.  YcTpolicTBo
BPEMEHHOro orpaxge-
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5.2.7. PekynbTnBaums 3eme’b.
5.2.8. BepTukasibHas niaHNpoBKa.

HUS N MHAOPMALMOHHbIX
LLUNTOB.

5.2.4. YcTpoiicTeo Bpe-
MEHHbIX 34aHWIA 1 coopy-
YKEHWIA.

5.2.5. YcTpoiicTso
BPEMEHHOIO 3N1EKTpPO-
CHabXeHUs, BPEMEHHOro
BOAOCHabXeHNa ©n BOAO-
OTBEfEHNSI.

5.2.6. Pacuuctka Tep-
puTopun.

5.2.9. YCTpOIiCTBO BPEMEHHBIX JOPOT U NIOLLAAO0K.

5.2.10. MoparotoBka [JOKYMeHTaUWUW [/ OpraHusaumn TeHge-
pOB Ha CTPOUTENIbHO-MOHTaXHble pPaboTbl. OpraHu3auus TeHae-
pos. MpoBeAeHne aHann3a NpencTaB/eHHON NoAPSAYMKaMN TEH-
[JepHoi gokymeHTaumn. Bbibop noapsaauvkoB.

5.3. lMonyyeHve paspeLleHns Ha CTPOUTE/NLCTBO.

5.4. TeXHUYECKUIA N aBTOPCKMIA HaA30p 3a CTPOUTENTLCTBOM KOM-
BGUHaTa «nog, K/IHU» C MHXEHEPHbIMM KOMMYHUKaUMAMU, 06bekTa-
MM 06YCTPOICTBA M NPOU3BOACTBEHHO-ObITOBLIMY NOMELLEHNAMN
no aTanam CTPOWTE/IbCTBA, B TOM YMC/e NMOCTOSAHHbIVA KOHTPO/b 3a

odhopmsieHem U1cnon-
HUTENbHOWN [OKyMeHTa-
Uy, Heobxoaumoli ans
chaum obbekTa B 3KC-
nayarayuo.

5.5.  OpraHusauus
CTPOUTENbHO-MOHTaX-
HbIX paboT Mo cTpom-
TeNbCTBY  KOMOGWHaTa
«nof, KIoY» C  UHXe-
HEepHbIMU KOMMYHW-
Kaumamn,  obbekTamu
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06yCTpoiicTBa M NPON3BOACTBEHHO-OLITOBLIMM NOMeLLeHMAMM (MO
3TanamM CTpouTeNbCTBa).

5.5.1. BbIHOC OCeil 34aH1i N COOPYXXEHUIA.

5.5.2. YCTpOICTBO hyHAAMEHTHOIO OCHOBaHWSA 610Ka Tenauy, u
NPOV3BOACTBEHHO-ObITOBLIX MOMELLEHWIA.

5.5.3. CTpouTenibHO-MOHTaXHble paboTbl MO 60Ky Tenawuy,
(c paccagHbIM OTAENEeHVEM).

5.5.4. CTpouTenbHO-MOHTaXHble paboTbl B paccagHoOM oTaene-
HUW.

5.5.5. CTponTeNbHO-MOHTaXHbIE PaboTbl MO NPOM3BOACTBEHHO-
6bIToBOMY 6/10Ky Nel (cepBMCHasi 30Ha M ObITOBbIE MOMELLEHUS).

5.5.6. CTpouTENbHO-MOHTaXHbIE PaboTbl N0 TEM/I03HEPreTnYe-
CKOMY O/10Ky.

5.5.7. CTpoutesibHO-MOHTaXHble paboTbl MO agMUHUCTPATUBHO-
GbITOBOMY 34aHMNI0 CO CTO/I0BON (MpY Ha/IMuuK).

5.5.8. CTpouTenbHO-MOHTaXHble paboTbl Mo cknagy yaobpe-
HUIA 1 arpomaTteprasnos.

5.5.9. CTpoutenbHO-MOHTaXHble paboTbl N0 KOHTPONLHO-MPO-
MYCKHOMY MYHKTY C MPOXOLHOM.

5.5.10. YCTPOICTBO OrpaxaeHns TeppuTopun.

5.5.11. YCTpOIACTBO HapPYXXHbIX BHYTPUNIOLLAA0UHbIX NHXEHEp-
HbIX CETe U KOMMYHUKALWIA.
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5.5.12. YCTpONCTBO HAPY>XHbIX BHENMOLLAA0MHbIX MHXXEHEPHbIX
ceTeln N KOMMYHUKaLUNA.

5.5.13. YCTpONCTBO NOCTOSIHHbIX A4OPOr U MIOLaAoK.

5.5.14. YcTpONCTBO NNOLW@a0K ANS YyTUNM3auum TBepabIx Obl-
TOBbIX OTXOAO0B W PACTUTENbHbLIX OCTaTKOB.

5.5.15. NpoBeaeHne nyckoHanagouHbix paboT, NHAUBUAYarb-
Hbl€ UCMbITAHNSA NHXEHEPHO-TEXHONOMMYECKUX CUCTEM U 0B0opya0-
BaHWS.

5.5.16. lMpoBeseHne KOMMNMEKCHbIX 3KCNyaTaUMOHHbIX UCTbI-
TaHUI C Y4ETOM BbICAAKMN PaCTEHUIN U 0By4eHUsi nepcoHana.

5.5.17. BnaroyCTponcTBO TEPPUTOPUN.

5.5.18. Opranusauymsa paboTbl KOMUCCUM MO NpUEMKe obbekTa.
MoproToBka akTa kKoMuccum.

5.6. MNonyyeHne 3aknoueHnsa [oCyAapCTBEHHOIO CTPOUTENBHO-
ro Hag3opa 0 COOTBETCTBMM NOCTPOEHHOro o6bekTa TpeboBaHUAM
TEXHUYECKNX PErMamMEHTOB W MPOEKTHOWN AOKYMEHTaLUW.

5.7. NonyyeHne paspelueHns rnasbl agMUHUCTPALMKN panioHa
Ha BBOZ, 06beKTa B 3KCMMyaTaymio.

5.8. [MocTtaHoBKa Ha rocyfapCTBEHHbIN YYET NOCTPOEHHOrO 06b-
ekTa (opraHusayms NogroToBKM NACNOPTOB TEXHUYECKOW UHBEHTa-
pu3ayum, NonyyYeHne NacnopTos).

6. Okcnnyarayus.

6.1. B nepuog npoBeAeHUS 3KCNIyaTayMOHHbIX UCTbITAHUA He-
06Xx04MMO NPOBECTN KOMMIEKC MEPOMNPUSITUIA MO NOAroToBKE 06b-
eKTa K aKcnnyarauyuu:

nogbop u arrecrauma nepcoHana CornacHo LUTaTHOMY pacnu-
CaHuo;

3aKnio4YEeHe JOroBOPOB C OPraHU3auMsMu No TEXHWUYECKOMY
06CNY>XNBAHMIO HAPYXHbIX CETEN U KOMMYHUKaLUWIA,

opopMneHne 3KCnNyaTaumoHHON JOKyMeHTauun (rpacuvku,
pernameHTbl U T.4.);

6.2. OpraHusauusa rapaHTuiHoro obcnyxueBaHusi obopyaoBa-
HUS.

6.3. BbinonHeHve Bcex TpeboBaHWM CO CTOPOHbLI OBCYXMBaAKD-
Lero nepcoHana KoMmnnekca, npeabsBrsgemMblX K rapaHTUAHOMY
060pyA0BaHNIO B MEPUOA rapaHTUHONM 3KCnyartaymm.
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BblIBEOP 3EMEJIbHOINO YHACTKA
AnA CTPOUTENBLCTBA TEMNTUMYHOIMO
KOMMIEKCA

MpUroAHOCTbL 3eMenbHOro y4yacTka npu BbIAEMNEHUU €ro Mog
3aCTPONKY TENMNMYHOrO KOMMIEKCa OMNPeAEnsaeTcs Ha OCHOBaHWUU
psga napameTpoB (pacnorioXeHue u reomerpuyeckas dgopma
NMNoLagKu, rPYHTOBbIE YCIOBUSA, HANMYME PECYPCOB, XemnaTernbHo
pacnonoxeHue nnowaakyi B6nman KpynHblX HACENEHHbIX MYHKTOB
Ansa obecnevyeHunst Kagpamu U rapaHTUPOBAHHOTO PbiHKA CObITa).

Mpy pacnonoxxeHun 3emMenbHOro yyactka B6rnman HaceneHHbIX
NMYHKTOB WM NPOMBILLINEHHbIX NMPEANPUSTAN HEOOXOANMO YUUTbI-
BaTb TpebosaHua CanluH 2.2.1/2.1.1.1200-03. B6nusm yyacrtka
XKenarenbHO pacnonioXeHne OOBLEKTOB TPAHCMOPTHOW WHMpa-
CTPYKTYPbI.

TpeboBaHWs kK 3eMenbHOMY Y4acTKy, BbIAENAEMOMY Nog, CTPou-
TEMbCTBO TEMMNYHOrO KOMMNIEKCa:

® KaTeropunsi — 3eMnn CenbCKOXO3ANCTBEHHOMO Ha3HA4YEHWS;

® OTCYTCTBME Ha TEPPUTOPUN CKOTOMOTUIBHUKOB;

® BbICOTA CTOAHWA rPYHTOBbIX BOA — 1,5 Mm;

® OTCYTCTBME Yrpo3bl 3aTOMNMNEHNS NPU CE30HHbIX Pa3nMBax pek
1 BOJ0EMOB;

® OTCYTCTBME OMacHbIX reonormyeckmnx NpoLeccos.

TEXHONOIrnMA NPOU3BOACTBA
nPOAYKUNA

TexHonorus BblpawmBaHua orypua

Kynbtypa orypua B Poccum 3aHnmaeT nepsoe MeCTo no nroLya-
AAM B 3awuileHHom rpyHTe. Orypel BbipallMBaeTcs:

B 3MMHe-BEeCEHHel KkyneType (3aHumaet 70-80% 3UMHUX Te-
nnuw);

B BECEHHe-neTHel kynbrype (3aHmmaer 90% BeCEeHHUX Te-
nnmw);

B NETHe-OCeHHeN KynbType (BblpawusaeTrca mano — 10-15%
BCEeW NNoLaan TeNNuL, Tak Kak pocT U Pa3BUTUE PACTEHNIN OCEHbIO
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NPOXOAAT B MEpuoj YXYALIAOLWNXCA YCMNOBUA OCBELLEHHOCTU 1
MOBbILIAKLWENCA BNAXHOCTM BO3AyXa, YTO Bbi3blBAET MaccoBoe
nopaxeHue pacTteHuin 6one3HssMu 1 BpeguTensmu. OgHako cnpoc
Ha NPOAYKLMIO B 3TOT nepuog, 60/bLLON).

TexHos0rns BblpalimsaHma orypua B Nepeyto ovepenb 3aBucuT
OT TOro, K Kakoli rpymnne OTHOCUTCA COPT: K NapTeHoKapnuyeckow
WM nuyenoonbinsemMoii. lMapTeHokapnuuyeckue copTa o6pasyioT
nnogpl 6e3 onblneHus, n4yesnoonbIIEMbIM A1 nnogoobpasosa-
HVSA HEO6XOAVMO Onbl/IeHNE LBETKOB Nyesiamu U LMesamu.

Cpokun rnocesa ¥ nocafky MYesioonsbiIAeMbIX COPTOB MO cpas-
HEHMIO C napTeHoKapnuyeckuMn CABUralTcA B CPefHeM Ha
15 gHeil - noces BO BTOPO NO/IOBUHE Aekabps, nocajgka - BO BTO-
poii nonosBuHe AHBaps. CopTa-onbINNTENN BbICEBAKT Ha HeAesto
paHbLle OCHOBHbIX COPTOB. [MyenoonbinsieMble pacTeHus 6onee
KOMNaKTHbIE, VX BbICAXMBAIOT TyLle, YeM napTeHokapnuyeckue.

Mpu chopmmpoBaHuM pacTeHuii copToB KAMHCKOrO copToTu-
na OCHOBHOI no6er NpuWuMnbIBalOT Hag 8-9-M NMCTOM, 3aTem -
yepe3 kaxgble 2-3 nmcTta. bokosble noberv NpuLLMNbLIBAKOT Hag,
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BTOPbIM MIOAO0M, OCTaBnss Ha kaxgom 6okosom nobere no asa
nnoga.

Y HOBbIX TMOPUAOB «OCMNENMSAT» Nasyxu NepBbiX 4 NUCTHEB.
OCHOBHYIO NNETb NPULLMMNbBIBAIOT, OCTABMSAA HaA4 BEPXHEW Lunane-
pou 3-4 nucta u 2-3 nobera, KOTOpbIE CNYCKaOT BHU3 U NPULLUMbI-
BaloT Ha BbicoTe 1 M OT 3emnu. HuxHme 6okoBble noGern npuwm-
NbIBaIOT Haj BTOPbIM NUCTOM, CpefHMEe U BepxHMe nobern — Hag
NATbIM.

[nsi onbiNeHus CTaBsT yrbu C NYenamy U WMensmn (AecsTb
ynbeB nyen un 15-20 ynbes wimenen Ha 1 ra).

YB60pKY NPOBOAAT YalLle — Yepes OaunH-4Ba AHS.

YpoxXanHOCTb NYenoonbingemMbix rmbpuaoB cocTaBnsieT (o
1 uions) 20-28 kr/m2.

TexHoONorma BblpawmBaHus
napTeHoKapnuyeckux ruépnaos orypua

MapTeHokapnuyeckne rmbpuabl 06rnagaroT HEKOTOPbIMU TEXHO-
MOTMYECKMMW MPEVMYLLECTBAMWN MEPes, MYENnoonbInsgemMbiMu Co-
pTramu u rubpugamm:

® OTNNYAIOTCS MOLLHBIM POCTOM U BbICOKOW OBNUCTBEHHOCTbIO;

® yCTOTa CTOSIHWUSA pacTeHui B 2-2,5 pasa MeHbLUe, YeM y nye-
noonbINsemMbIX;

© 3KOHOMWS CEMSIH U paccajpbl;

e COKpaLLeHue 3aTpaT TPyAa Ha yxo4 3a pacTeHusiMK (ogHa Te-
nnuyHuua obenyxuveaeT 1100-1300 m?, 3atpaumsan 30-35 yen.-u
Ha 1 T npoaykyun);

e OTCYTCTBME 3aTpaT Ha cofgepKaHne nyen.

MpeanoceBHas noaroroBka cemsH. OauH 13 achEKTUBHBIX
cnoco6oB npeanoceBHON 06paboTky CeMSIH — TepMmyeckoe obes-
3apaxuBaHue. [na obesszapaxvBaHuns OT rpnbos u GakTepuin ce-
MeHa NpoTPaBnNUBAIOT NeCTULUIaMN.

[nsa yckopeHus pocTa paccajpbl NPUMEHSIOT 3aMmaqvBaHme ce-
MSIH B pacTBOPE MUKPOINEMEHTOB B Te4YeHue 12 u: Ha 1 n Bogbl
no 100 mr 6OPHOW KUCNOTbI, MEAHOro Kynopoca, cynbdara UuHka
n cynbdara mapraHua, 20 mr —monubgara ammoHus. Nocne 3a-
MauMBaHMWsi CEMEHa NOACYLUMBAIOT JO ChiIMy4Yero COCTOSHUS.
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MoceB ceMsAH Ha paccafy NPOBOAAT B Havane fekabps, Bbl-
cafiky paccafpl - B Hayasie aHBapsA. HekoTopble AMHHONMOAHBIE
rmépuabl MOXHO CenaTb Ha MecsL, paHblue, Tak Kak OHW MeHee YyB-
CTBUTE/IbHbI K YPOBHIO OCBELLEHHOCTHU.

Ona 1 ra Tenanybl Tpebyetcs paccadbl OT 15-16 Thbic. LW
(anvHHonnopaHble copta) Ao 18-20 ThiC. (KOPOTKOM/I04HbLIE COPTA).
CeMmsH TpebyeTca cOOTBETCTBEHHO OT 600 o 850 r. [nybuHa no-
cesa 2-3 CM.

Paccapga orypua BbipalmBaeTcs B ropLiodkax, 6e3 nuknupoBKu.

Mpn nosiBNeHnN BCXOLOB BK/OYAKOT CUCTEMY 3/1EKTPOAOCBE-
YnBaHuA:

BCXOAb!l - 240 BT/M2, 2-3 gHA - 24 4 B cyTku, 3aTtem 10-12 gHei
- no 16 u B cyTKu;

nocne paccraHoBku paccagbl - 120 B1/m2 10-12 gHell - 14 u B
cyTKun, 3aTeM 10-12 gHeli - no 12 4 B CyTKM.

TemnepaTypHblii PEXUM:

[0 BCXo[oB - + 27°C;

npu nosiBNeHnn BCXoAoB - +21-23 °C B COJSIHEYHbIA AEHb,
+19-20 °C - B nacMmypHbliii 1 +18-19 °C - Houblo.

OTHOocuTEeNIbHAA BNAXHOCTb BO3Jyxa [O/HKHA COCTaBNATb
70-75%.

MonuealoT paccagy 4Yepe3 CUCTEMY KaresbHOro nonvsa
Tennoii Bogoin (+25-28 °C), fOBOASA BNaXHOCTb TOPLUOYKOB A0
75-80 %HB.

67



Yepes 12-14 gHelr nocne nosiBNeHWst BCXOA0B, A0 Havana CMbl-
KaHWA psgKoB PacTeHWI, NPOBOAAT pPacCTaHOBKY paccagbl (no
20-28 pacteHuii Ha 1 m?).

BbicaxuBalwT paccagy Ha MOCTOSHHOE MECTO B BO3pacTe
30 pHeln (nosxe paccaja HauMHAET CUMbHO BbITAMMBATLCS U ee
Ka4yecTBO CHwkaetcs). Paccaga Kk Bbicagke AOMKHA UMETb NSITb-
LWEeCTb NUCTbEB, XOPOLUO PasBUTYIO KOPHEBYKD CUCTEMY, Bbl-
coty okono 25-30 cm, cbipyto maccy HagsemHon yactu 35-40 r.
BbicaxwuBaloTr paccagy BepTukanbHo. [locne nocagku npoBOAST
nonus.

Yepes gBa-Tpu AHSA NOCMe NOCafKN PacTeHVs NoABA3bIBAaOT
K Wnanepe wnaratom. [ns kaxgoro psaa pacTeHUA HaTarmeBarot
ABE Wwnanepsbl (C paccTosHuemM Mexgy Humm 50 cm) n pacteHns B
psify NooYepeAHO MPUBSI3LIBAIOT K NPaBOW UMW K NEBON LUNanepe
(V-06pasHo). 310 HeobXxoauMO ANS YryYLIEHWS1 YCNOBUA OCBe-
LLIEHHOCTW.

dopmupoBaHWe pacTeHUM AN ANVHHOMMNOAHBIX NapTeHoKap-
nu4yeckux rmbpuaos NPOBOAUTCS NO CrEAYIOLLEN CXEME:

e 10 BbIcOTbl 80-90 cm — B nasyxax nNucTbeB yaansoT 60koBble
no6ern 1 3aBaA3n — KOCMENNATY;

e cnegytowme 20-30 cm — Tpu-yeTbipe 6okoBbIX Nobera npuLm-
NbIBAKOT Ha OAUH NNCT N O4HY 3aBS3b;

e flanee A0 BbicoTbl 170 cMm — 60KoBble NOGEry NpULLMNbIBaOT
Ha ABa nucTa 1 Be 3aBs3u;

e 0T 170 cm o wnanepbl — 60koBble NoBern NPULLUNbLIBAOT Ha
TPV NUCTa 1 Tpy 3aBS3N.

Bcero Ha rmnasHom no6ere gnMHHONMNOAHBIX rMOpPUAOB 40 Lina-
nepbl 0CTaBnsAT OT 4-6 a0 8-10 3aBssel.

Y KOpPOTKOMMNOAHbLIX MOpPMAOB OCTaBMAT O LUMAnNepbl A0
16 3aBsi3el, Tak kak B BEpPXHEM sipyce B nasyxax nucra popmupy-
eTcs A0 ABYX 3aBA3EN.

Mocne Toro, kak pacTeHve nepepacTeT BEPXHIO LUnanepy (4e-
pes 35-40 gHelr nocne nocagku), Ha4MHalT POPMMPOBaTL BEPX-
HIOIO YacTb pacTeHusi: nepernbaloT 1 NOABA3bLIBAIOT K LUNAanepe,
NPULLMNBIBAKOT HaA YETBEPTbIM NUCTOM, OCTaBnas Tpu nobera,
PaBHOMEPHO PasMECTUB NX MEXAY pacTeHusmMu. 3Tu nobern npu-
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LmnbIBaloT gBaxabl Yepes 50 cM, a Ha nx 60koBbIX Noberax ocTas-
NSAIOT NO ABE 3aBSA3N.

Mpv NpUwMnbIBaHKMKM NOGEroB yAANSIIOT TONbKO BEPXYLLKW NO-
6eros, nNpy aTom camu nobern 4omkHbl ObITb HEe AnNWHHee 20 cMm.

Mo mepe NOsIBNEHUsT yAansioT Takke NoXenTeBLne NUCTbs U
oTnnogoHocmBLUME noberu.

TeMnepaTypHbIA PeXWUM Nocne BbICaAKN paccagbl Cneaylo-
LUMIA: 1O Hayana NnoAoHOLLEHUs TeMneparypa B TENNMLE AOMKHa
cocTaBnaTh +22-24 °C B COnNHeYHbIN AeHb, +20-22 °C — B nacmyp-
HbIX, +17-18 °C — HoublO.

B nepvog nnogoHOoLWEeHWs TemMnepaTtypy NoBbILIAIOT: B COMHeY-
HbI AeHb +24-26 °C, B nacMypHyto norogy — +21-22 °C, Houbto
- +18-20 °C.

MNpy 3aTOM MOHWXEHWE TemnepaTypbl rpyHTa Huxe +12-15 °C
UnNu nonme xonogHon sogon (Hmwke +15 °C) Ha paHHMX dasax po-
CTa MOryT Bbl3BaTb MacCOBOE OTMMpPaHWE 3aBA3EN.

OTHocuTenbHas BNaXHOCTb BO34yXa B Nepuog, NnojoHoLe-
HWs formkHa coctaensaTb 75-80%. MNpwu BnaxxHocTu Bo3gyxa 6onee
95% B TeueHune 7-10 gHeN NOSIBNSAOTCA CUMMNTOMbI aCKOXUTO3a.

KoadhdpumumneHT BogonoTpebneHnst B 3SMHE-BECEHHEN KYNbType
orypua cocrasnset 18-20 n/kr nnogos (B 2,5 pasa MeHbLUe, YeM
y Tomara). [pu HegocTaTke unm n3bbiTke BNary B Noyse HapyLua-
€TCA pa3BUTUE pacTeHWI, onagatoT 3aBsA3n, OTMUPALOT NUCTbSA U
CHUXKAETCS YPOXKANHOCTb.

MuHumanbHas Hopma nonuea orypua 2-3 n/m2.

MepuoanyHOCTL nonuBa orypua B 3alWLLEHHOM rpyHTe 3a-
BMCUT OT YCNOBMI OCBeLLeHUS. Mpu npuxone hpOTOCUHTETUYECKN
akTmeHon paguauuun (PAP)< 210 [k/cm? B CyTKM orypel, nonvsa-
10T Kaxable TpY AHS, npy 840 [x/cM? — oguH pas B 2-3 gHs, npu
DAP > 840 [x/CM? — NOnNUBatoT exXeHEBHO.

BblipawuBaHMe ToMaToB B Tennuuax
rno rpyHTOBOM TEXHONIOTMU
[ns BbipalymMBaHNs TOMaTOB IPyHT AOMKEH OTBEYaTb Crnegyo-
LM TpeboBaHMsAM: BbiCOKas MOPUCTOCTb — (65-75%), HauMeHb-
wasa srnaroemkocTb — 45-50%, Bo3gyxoemkoctb — 20-25%, nnot-
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HocTb — 0,4-0,6 r/cm?. InA co3aaHua onTUMarnbHbIX YCNOBUA 4ns
pacTeHW B COCTaB rPyHTa BBOASAT KOMMNOHEHTLI, obnagaroLme no-
BbILLEHHOW NMOPUCTOCTLIO U BOAOMNPOHNLIAEMOCTBIO.

Kak npaBuno, NpUMEHSIIOT CregytoLlee COOTHOLLEHME KOMMO-
HEHTOB B TEMMUYHOM rpyHTE (N0 o6bemy):

nerkve necyaHble Unu cynecyanble noysbl — 20-30 %;

Topd — 50-60 %;

HaBo3HbIN komnocT — 20-30 %.

BmecTo Topda ans ynyyLleHns BogONPOHULIGEMOCTM 4acTo UC-
NOrb3YHOT MNECOK, HO OH MMEET HeLOCTaTOK — CMECU Ha Ero OCHOBE
MeHee BriaroemMku 1 TpebytoT YacToro nonmeBa MeHbLUMMU HOpMa-
MW

lMepen Hayanom BbipallMBaHWs NPOBOAAT 3aWUTHbIE MEpOo-
nNpuATUSA No obe3sapaxnBaHuio TENNWL 1 MOCEBHOrO Marepvana.

B nocneagHee Bpems CyLeCcTBYET yCTOMUMBAsA TEHAEHLUMSA K UC-
Nonb30BaHUIO B OBOLLEBOACTBE GMONOrMYEeCcKUX CPeACTB 3aluTbl
pacteHun. OCoBEHHO LLUMPOKO 3TOT METOA MCMONb3YETCA B 3aLUn-
LLIeHHOM rpyHTe. Tak, 3a nATb-LUeCTb AHEW A0 noceBa NPOBOAST
06paboTky Tennuubl U UCMOMb3yeMbix Marepuanos Guonornye-
CkuM npenaparomMm TpuxogepMuH (NPOTUB KOPHEBbIX rHUNen n 6o-
ne3Hen, BbI3BaHHbIX rpubdamu).

OavH 13 achbdeKTUBHBIX CNOCOBOB NPEANOCEBHOWN NMOATOTOBKU
— Tepmuyeckoe obeszapaxuBaHne NpoTUB BMPYCHON MHOEKLUN:
CHayana cemeHa NporpeBaloT B TEPMOCTATE B TEYEHNE TPeX Cy-
TOK npu +50°C, 3aTeM — B TeYEHUE OfHMX CYTOK npu + 76-78°C.
CemeHa copToB, YCTONUMBBIX K BUpYCaM, HE MPOrpeBaloT.

Kpome Toro, HenocpeaCTBEHHO nepes NoCeBOM CEMEHa 3ama-
yYmsatoT Ha 15-20 MUH B 1%-HOM pacTBOpe nepmaHraHara kanus,
MOTOM TLLETEMBHO NPOMbIBAIOT.

Ons obessapaxvBaHus ot H6aktepui n rpubos cemeHa obpa-
BarbiBatoT Guonornyeckum npenaparom duronasuH-300 (Npegno-
ceBHoe 3amaymBaHue B 0,2%-HOM pacTBope B TeYeHue 2 u).

Mcnonb3oBaHue CpeacTB 3alyTbl MOMOraeT B OCHOBHOM MNpo-
TVB GOnesHeln 1 BpeauTenen, HaxoaALWUXCA Ha NOBEPXHOCTU NO-
4Bbl U pacTeHusx. O4HO U3 pacnpOCTPaHeHHbIX HanpasneHun B
fonbLuMx Tennmuax — 6ecCMeHHoe UCMOoNb30BaHUE rPYHTOB, KO-
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TOPOE BO3MOXHO TOMbKO MPU YCMOBUWN €XErofHOW Ae3nHdeKLnm
(nponapuvBaHne) BCEX NOBEPXHOCTEN TEMNUL, U FPYHTA.

MponapuBaHune (obpaboTka Mapom) rpyHTa MpPOBOAAT nepeq
NMOCEBOM OCHOBHOW KyrnbTypbl (OCEHbt0). Nepes nponapuBaHuem
TPYHT PLIXMST POTOPOM. 3aremM Ha Hero yknajbiBaroT nponapou-
Hble Tpybbl C OTBEPCTUSIMU, HaKPbIBAIOT MOMMBUHUMXIIOPUAHOMN
UNy NONMMMNPOMUIIEHOBON TEPMOCTOMKON MIIEHKOW U MojaloT nap
Temneparypon ~ 100°C B TeueHue 10-12 u. Takas obpaboTka siB-
NAETCS 3KOMOrMYECKM YNCTOM, O4EHb 3CPPEKTUBHON, XOTS U O4EHb
LOPOroNn.

Mpv BblpalMBaHMM TOMAaTOB WUCMOMb3YeTCs paccagHblii Me-
Top. Paccapa BblpalumBaeTcs B CneynanbHbIX paccaaHbix oTae-
NEHUSIX U NOTOM BbICTaBMSIETCA Ha MOCTOSHHOE MECTO, YTO MOo-
3BOMNseT 6bonee pauyMoHanbHO MUCMONbL30BaTh NNowWagb TennuLY 1
obecneunTb ANs paccagbl Tpebyembie yCnoBusi BbipalMBaHuS.

B cpegHen nonoce Poccum noceB ceMsiH Ans paccagbl nNpo-
BOAAT B NepBbIX Yncnax gekabpsa. CHayana cemeHa BbICEBalOT B
«wkonky». CemeHa MoryT BbICEBATbLCS HEMOCPEACTBEHHO B MPYHT,
HO Bonee COBPEMEHHbIM CUMTAETCsl CNOcob, Npy KOTOPOM NOCEB
NMPOBOAUNTCS B KacceTbl. KOHTENHEPbI KacceT COCTOST U3 crneuu-
anbHbIX SYEeK U3 NeHonnacTa, B KOTOpble MOTyT ObiTb BMOXEHbI
nnacTMaccoBble BCTaBkW. [PYHT B siueiikax 4acTto MCronb3yoT
WCKYCCTBEHHbIWA, HanpumMep BepMukynut. Ha 1 ra 3awmujeHHoro
rpyHTa Tpebyercsa okono 50 m? wkonku. Cxema nocesa npu 3ToM
cocrtasnsiet 4x4 cm, rmybuHa nocesa 1 cMm . [Ana obecneyeHus
paccagon 1 ra Tennuybl Heobxogumo 120-200 r cemsH.

[na yckopeHusi BCXOAOB U MOAAEPKAHUS BMNaXKHOCTU LLUKOMKY
nocne nonvBa yKpbIBalOT NMEHKOW, KOTOPYIO CHMMALOT nocrne no-
SIBNEHNSI NEePBbIX BCXOAOB. Tak Kak ToOMar siBNseTcA Tennonobu-
BOW KynbTypoW, OMTUManbHas TemnepaTtypa ANs npopacraHusi
cemsiH coctasnsieT +20-25 °C. Npu 6onee HU3KUX TeMneparypax
BCXOXECTb pe3ko nagaet: npu +10 °C BCXOXKECTb CEMSH COCTaB-
nsiet He 6onee 6-10%.

MNMocne nosiBNEHUs BCXOAOB B TEYEHME MNEpPBbIX YETbIPEX-CEMU
LHEN Temneparypy CHwkaloT o +12-15°C, Houbto ao +6-10°C.
B nepsylo Heaenio pocT u pasBUTME BCXOAO0B CUIMBHO 3aBUCAT OT
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Temneparypsbl, ecnv oHa 6yAeT BbICOKOMW, TO paccaja BbITArMBaeT-
ca n Byget cnabo.

3artem Temneparypy cHoBa nosbiwaioT: +20-26°C B CONHEYHbIN
AeHb, +17-19°C B nacmypHbIA, Houbto — +6-10 °C. BnaxkHocTb
cybcTpara npuy 3ToM AOMKHa cocTaBnaTh 75-80% OT HauMeHbLUEN
BMaroeMKOCTH, OTHOCUTENbHAA BNaXKHOCTb Bo3ayxa 60- 65%, He-
obxoauma cunbHasi BEHTUNALMS.

Mpv NosiIBNEHUM BCXOA0B BKIMIOYAIOT CUCTEMY 3MEKTPOAOCBEYU-
BaHUS. V3mMeHsAs BbICOTY NOABELUMBAHUA NaMM, UX KONMYECTBO U
pacnpeaeneHue, perynmpyrotT MOLLHOCTb 0BnyYeHus.

MukupoBKy TOMarta npoBOAST B (pase nepBOro HacTosLLEro
nucra (TpeTtbero nocne Asyx cemsagonen). Npu NMKMpoBKe KOPEHb
YKOpauMBaloT Ha TPETb, YTO CTUMYNUPYeT 06paszoBaHMe MOYKOBa-
TOW KOPHEBOW CUCTEMbI. ECriu Tomarbl BbipawmBatoTca 6e3 nuku-
POBKW, TO B YCMOBMWSIX HEAOCTATOYHOrO YBMaXkHEHUS obpasyeTcs
CTEPXKHEBOW KOPEHb, KOTOPbI NOBPEXAAETCA NPY NOCaaKe pacca-
[bl, MO3TOMY, €CN/ HE NPOBOASAT NUKMPOBKY, TO KOPHM Ha rnybuHe
4 cm noapesaroT NIOCKOM CKOBON.

Mpy NMKNMPOBKE CEsHLIbI NEPECaKMBAIOT B FOPLLIOYKU UNK TOP-
dsiHble KyOukn. Yepes 18-20 gHeln nocne MNUKUPOBKN NPOBOAAT
paccTaHOBKy paccapbl. Ecnn paccaga cTouT nnoTHO U CBET No-
nagaeTt TOMbKO CBEPXy, TO Habnoaaetca npeobnagaHue Bepxy-
LLUEYHOro pocTa, paccaja BbITAIMBAETCA U CTAHOBUTCS cnabow.
Mpwn oCBELLEHUM PACTEHWS HE TOMbKO CBEPXY, HO U COOKY B TKaHsX
pasnaratoTCsi TOpMOHbI, Bbi3biBAOLME YANMHEHNE CTEONs, n pac-
caga byaer HeBbICOKOW U Kpenkon. Ha 1 M? onTumanbHO pasme-
watot 20-28 pacTeHui.

Cpok BbICaaku paccagbl TOMara Ha NoOCTOSHHOE MEeCTO nepBast-
BTOpas jgekaja cespans, B Bospacte 50 gHen. Paccaga k
BbICaAKe JOIKHA MMETb CEeMb-BOCEMb INUCTBEB U NEPBYIO LiBE-
TOYHYIO KUCTb, XOPOLLO Pa3sBUTYIO KOPHEBYIO CUCTEMY, BbICOTY
~30 cm.

Paccagy BbICaXuBalOT Ha NMOCTOSIHHOE MECTO BepTuKarnb-
HO, He 3acbinas crebenb. CyL|eCTBYET HECKOMNbKO CrnocotoB
pasvelleHus pacTeHun Tomara B Tenmuvuyax. Hambonee pac-
NPOCTPAHEHHbIA AN WHLETEPMUHAHTHBIX COPTOB — ABYXCTPOM-
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HbI: 100+60 x 45-50 cm, T.e. rycrtoTa CTosHUA 2,5 pacTeHuin/m?.
[eTepMrHaHTHbIe copTa (KOTOpblE PEAKO BbIpaLUBAIOT B 3UMHUX
Tennuuax) pasmeLyator rywje — 3-3,5 pacreHusi/m?. Mocne nocaa-
KV MPOBOZSAT nonus (2-3 n/m?). Yepes aBa-Tpy AHS pacTeHus noa-
BA3bIBAIOT K BEPTUKANbHO HaTsiHYTOMY LLMAraty U NOBTOPSAIOT 3TY
onepayuio OAVH pas B HEJEnto.

Cpasy nocne noassi3biBaHUS Ha4YMHaOT (popMUpOBaTh pac-
TeHuA. IHageTepMnHaHTHble copTa hopMupyioT B oauH cTebensb.
[nsa 3atoro 2 pasa B HeAeno NPOBOAAT NacbIHKOBaHWe — yaane-
HWe nacbiHKOB (6OKOBbIX NOGEeroB B Nasyxax NUCTLEB), KOr4a OHU
BblpacTalT gnvHon 2-5 cm (He 6onee 5-7 cm). [NacbiHkoBaHMe
06bI4HO MPOBOASAT C YTpa, NaCbIHKM YAansIoT 4O OCHOBAHUS.

Yepes 45-50 gHen nocre NoCafKkn HAYMHAIOT CEAYIOLLYIO one-
pauuio — nocTeneHHoe yaaneHne HUKHUX NUCTLEB (UTOObI 13-
BexaTb 3aCTosl CbIpOro Bo3ayxa B NPM3EMHOWN 30HE U NpefoTBpa-
TUTb pasBuTHE BonesHen).

Jluctba yaansaT oguH pas B Heaento, He Gonee AByx-Tpex nu-
CTbeB 3a 0gHY 06pe3ky. [MonmnBaloT pacTeHusi He paHee YeMm Yepes
CYTKM NOCne yAaneHus nMMCTbEB.

Korga pacteHue B 4nvHY AOCTUraeT BEPXHEN LUNAnepbl, Ha HEM
OOMKHO BbITb CCOOPMMPOBAHO BOCEMb-AEBSATL KUCTEN. ECTb He-
CKOIbKO CNoco60B AarnbHenWwero popMmpoBaHna pacTeHUs:

e cTebenb NepekAbIBalOT Yepes Lwnanepy 1 NoCTENeHHo ony-
cKatoT nog yrnom 45°, noasasbiBas ero k crebnam coceaHux pac-
TeHun. Ha BbicoTe 50 CM OT 3emMnu NpULLMNbIBALOT;

e BEPTMKamNbHbIA LINarat KpenuTcs Ha Lunanepe ¢ nomoLlbio
crieymanbHbIix kaTyLiek. 1o mepe pocTta crebenb onyckaroT Ha ceT-
Ky nnu cneyuanbHble ckobbl. CTebenb npy 3ToM 0CcBOGOXAAKT OT
HUXKHUX NNCTHEB.

Temnepatypy B Tennuue A0 Hayana NrOAOHOLLEHUS He-
obxoanumo noaAepKuBaTb B crnegylowmx npeaenax: +20-22C°
B CONHEYHbIN AeHb, +19-20°C — B nacmypHbIn, +16-17°C — HOUbIO.

C Havyanom nnoaoHOLLEHNS TEMNEPATYPHBIN PEXXMM MEHSIETCS.
OnnoporBopeHne LUBETKOB NPOUCXOAUT B AuanasoHe +24-32°C.
Mpn Temneparype Hwxe +15°C Tomar He ugetert, a npu +10°C
poCT npuocTaHaBnueaeTtcs. [OBbILEHHAA Temnepartypa Takke
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HebnaronpusitTHa: npu TemnepaType Bblwe +32°C Mbl/bLEBbIE
3epHa He npopacTtaioT, hoTocMHTE3 3aMegnsaeTcs.

C HavasioM NN0AOHOLIEHNS TeMneparTypy B TEN/MLE MOBbILLIA-
I0T: B COJIHEYHbIV AeHb - +24-26°C, B nacmypHyto norogy - +20-
22°C, Houblo - +17-18°C. OnTuMasibHOEe 3HayeHue OTHOCUTESIb-
HOWM BNaxHocTu Bo3gyxa 60-65%. Tomar ABAseTcs camoonblNs-
loLLeiica KynbTypoid, NOSTOMY B NEpUO, OMbl/IEHNS BO3A4YX He A0/1-
XeH ObITb B/IXHBLIM - TOJ/IbKO CyXas Mbl/ibLia MOXET OTAe/IUTbCA
OT TbIYMHOK ¥ NOMacTb Ha Pbl/ibLie NecTuka.

Temnepartypa N BMaXHOCTb SABMAAIOTCA BaXHbIMW Mokasarens-
MW NPV BblpaljuBaHuM TOMaToB, MO3TOMY 3a HVWMMW BefeTcs Mo-
CTOSIHHbI KOHTPO/b. KOHTPOMb MPOBOAWTCA HAa ABYX YPOBHSIX.
Bo-nepBbIx, BPY4YHYIO HenocpefAcTBEHHO B Tenauuax. B cnyuvae
HeobXxoAMMOCTN npefycMoTpeHa 6bicTpas CBA3b C annapaTHOA.
Bo-BTOpbIX, C MOMOLLbIO AATYMKOB, PErUCTPUPYIOLLNX napamMeTpbl
MUKpOK/IMMaTa 1 nepefarolinx CBeeHUs B annapaTtHylo, rge 3a
H/MW CneguT onepaTop. Ha ocHoBe MOJyYeHHbIX AaHHbIX onepa-
TOP MOXET MeHATb napameTpbl.

B CcOBpeMEHHbIX TenM4YHbIX KOMMJeKcax npumeHsTca 60-
flee COBepLUEHHble cUCTeMbl, rae BCeMU npoueccamn ynpasnseT
KOMMNbIOTEP, BKAYAA (DOPTOUHYHO BEHTUALUMIO 1 3alUTOPUBaHME.
HenocpencTBeHHOrO y4yacTusi YenoBeka 34ecb He TpebyeTcs, one-
paTop TONbKO 3a4aeT HyXHble napameTpbl. HegocTatok aToil cu-
CTEMbI - BbICOKast CTOMMOCTb 060pyA0BaHUS.

Monue ToMaToB B YC/I0BUAX TEMNNLbI OCYLLLECTBAIOT C NMOMO-
Wb CUCTEM KanesbHOro opoLeHus. MNpu aToMm MNoaneB CoBMeE-
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LaeTcsa ¢ NOAKOPMKOM pacTeHuin (yaobpeHusi pacTBOpsIiOTCS B M-
TatensHOM pacTeope). Takas cuctema MMEET psf NPeumyLLecTs
nepen AoXaeBaHUEM:

BOJ @ NOJaeTCsa ANUTENBHBIV NEPUOS, NOSTOMY HET PE3KOro KO-
nebaHns BNaXKHOCTW NOYBbI KaK NpU AOXAEBAHNY;

6ornee TOYHO NOAAEPKNBAETCS 38 aHHbIA YPOBEHb BNEXKHOCTMY;

6onbLUe BO3MOXHOCTY ANSt aBTOMAaTM3aunmn 1 KOHTPOrs;

OTCYTCTBYET YBMa)KHEHUE Yy NOBEPXHOCTW MOYBbI, YTO YMEHbLLIA-
€T pacnpocTpaHeHne rpubHbIx 3abonesaHui;

3KOHOMMSA Bogbl Npw nonuee (50 30%).

KoadhdpumuymeHT BogonoTpetneHns B 3MMHE-BECEHHEN KYnbType
Tomara coctasnsiet 45-50 n/kr nnoaos. HebGonbLLOoW NONMB NPOBO-
AT HECKOnbKO pas B AeHb, YTOObI NogAepxmBarb HEOOXOANMYIO
BNa)XHOCTb FPyHTA.

BnaxHOCTb rpyHTa B pasnunyHbIe Nepunogbl BEreTauum noasep-
XUBAIOT B criegyrowmx npegenax, %:

BblCafka paccagbl-Ha4ano nnogoobpasoBaHus — 65-75;

Hauano nnoaoobpasoBaHus-nepsbie c6opbl — 70-80;

nepsble cOopbl-koHew BereTayum — 80-85.

TpeboBaHusa k kayecTBy BOAbl ANs nonuea (A0 AobaBneHus
yaobpeHus):

OTCYTCTBME KMCMOT U PasnunyHbIX BPEAHbIX MPUMECEN;

obLee coaepxxaHue conen 1000-1200 mr/m;

peakums cpeabl, 6bnmskas k HemTpanobHon (pH = 6-8);

HacCbILLEHHOCTb BO3AYXOM,;

Temneparypa gormkHa 6biTe 6rinska k Temneparype rpyHTa.

MuTaHue Tomara. [ins NpUroToBMNEHUsI MUTaTENBHOIO pacTBO-
pa npy KanenbHOM OPOLLEHUN CHavana roToBSiT KOHLEHTPUPOBaH-
Hble MaToOuYHble pacTBOPbI, KOTOPbIE Nepes NPUMEHEHNEM pPasBoO-
OST U CMeLUMBaloT, nony4yasn pabounii pacteop. Pabounn pactesop
NMojaeTcs K PacTEHUsIM Yepe3 CUCTEMY KanenbHOro OpOLLUEHUS.
O6bIuHO genatoT ABa MaTouHbIX pacTteopa (A u b), nogbupas ygo-
6peHus Tak, 4Tobbl OHW He BbiNanu B ocaaok. Mogbop KoHUeHTpa-
UMM 3NEMEHTOB MUTaHWUA AOMKEH OCYLLECTBMATLCS OYeHb TLia-
TENbHO, TaK Kak TOMar OCTPO pearupyeT Ha HepocTaTok noboro
anemeHTa.
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Mpy HepocTaTke a3oTa NUCTbSA Yy TOMaTa CTAaHOBATCA MeNKUMH,
NpMoGpeTalnT 3e/1EHO-XXENTOBATYIO OKPACKY, a XW/KU Ha HWKHEN
CTOPOHe nucTa - ronyboBaTo-KpacHblii OTTeHOK. CTebnn MoryT
ObITb TaKoli e oKpacku, NaoAbl Mefkue, 4epeBsHUCTbIE.

HepocTtaTtok choccopa Bbi3biBaeT 3aBepTbiBaHWE BO BHYTPb
poneii nucta.

Mpy HepocTaTke Kanusa HabnoOalTCs KypyaBOCTb MOOAbIX
JINCTbEB U KPAeBOM OXOr Ha CTapblIX.

Hepocrtatok Kanbuuss Haubonee 3ameTeH Ha MOJOAbIX /-
CTbAX, KOTOpPble CTaHOBATCA X/N0POTUYHbIMK (06pas3oBaHue
CBETNO-XeNTbIX NATEH); CTapble, HANPoOTUB, NpuobpeTarT TEMHO-
3€M1eHy0 OKpacKy W yBe/nMuuBalTCca B pasMepax. Y TomaTa npu
3TOM HabngaeTcs BepLUNHHAA rTHWIb (0CO6EeHHO Npu BbipalyuBa-
HUW B TEMIMLAX C BbICOKOW BNaXHOCTbH0).

Mpu3Hakn cepHOro ronojaHus: NUCTbA pacTeHuii npuobpeTa-
0T CBET/I0-3e/1eHYI0 OKpacky, a Mo3fgHee - XenTyl, YacTUYHO C
KpacHoBaTbIM OTTEHKOM. B oTnimume oT HepocTaTka asoTta (KOTo-
pblii CHavyana NposBASEeTCA Ha CTapbIX INCTbSAX) HELOCTATOK Cepbl
nposiBNAseTcsa Ha mMonoAbiXx. CTebnn CTaHOBATCA TOHKMMW, XPYMKKU-
MW, O4PEBECHEBLUMMU W XXECTKUMU.

Mpn HepocTaTke 6opa Touka pocTa cTebna Tomara YepHeeT, a
B HWKHEW YacTW HauMHaKT pacTu HOBble IMCTbS, YepeLwkn MOno-
[ObIX /INCTbEB CTAHOBATCA NOMKMMKU. Ha nnogax o6pasytTca 6y-
pble NATHa OTMepLUEeR TKaHW.

MepBas u BTOpas napbl HACTOALWMX NUCTbEB TOMarta npu He-

joctatke mMonubaeHa
XenTewT, 3akpy4yusa-
I0TCA KBEPXY Kpasmu:
XN0po3  pacnpocTpa-
HSAEeTCA MeXAy Xuika-
MW Ha BCHO NNaCTUHKY
nicra.

Mpu3Hakun Hefo-
cTaTka enesa: 3a-
AepxvBaeTcs poct
pacTeHuil, camble MO-
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noAble NUCTbSI CTAHOBATCS XMNOPOTUYHBIMM. [1py oCTpoM geduLm-
TE NUCTbs 6eneloT U NULLL KUMKW NCTa NO KpasiMm OCTaloTCs 3ene-
HbIMW. V3 CTapbIx NUCTLEB B MONOAbIE XKENE30 He NepeaBuraeTcs.

MNpu HepocTaTke UMHKA y TOMara o6pasyoTcsl HEHOPMAIbHO
MENKME XMOPOTUYHbIE NMUCTbS, HAaNMOMUHAOLLME MENKONMUCTHOCTb
NNOAOBbIX LEPEBLEB.

MoakopmMka yrnekucnbIM ra3om. [ns oToCMHTE3a pacTeHu-
am Tpebyetca yrnekucnbin ras. Cogepxanne CO, B armocdepe
0,03%, HO B BO3AYyXE 3aALLMLLIEHHOrO rPYHTa B AHEBHbIE Yachl Npu
WHTEHCMBHOM (POTOCUHTE3E MOXET CHMXKaTbca Ao 0,01%, T.e. pac-
TEHWSIM YIMEKMCOoro rasa He XBaraert. [ins perynuposaHus cogep-
JKaHUS YrNEKNCNOoro rasa B BO3AYXe TEMNMULbI MPUMEHSIIOT Cregyto-
Lme cnocobbl:

e CXWUraHue B CrneyuanbHbIX reHeparopax NpUPOAHOro rasa.
310 Hanbonee pewesbin cnocob. Hegocrarok — B Tennoe Bpe-
MS roAa AHeMm Tennbiv Bo3ayx, oboraweHHein CO,, ewe Gonblue
HarpeBaeT TennMuy U BbIXOAMT B POPTOUKM NPU aBTOMATUHECKOM
perynupoBaHnm TeMneparypbil;

® /ICMOMb30BaHNE OTXOASILLMX ra30B KOTEmMbHbIX, paboTaowmx
Ha NpMpogHOM rase. a3 nogaercs no cneymnanbHOW pacnpesenu-
TENbHOM CUCTEME Yepes LUMaHIu.

OnTumansHoe cogepxxaHne CO, 3aBMCUT OT NOCTYNNEHNA CBe-
Ta u dasbl pasBuTUSA pacteHun, %:

B Nepuog BbipawmeaHns paccagbl — 0,05-0,1;

Ao nnogoHoweHus — 0,05- 0,18;

npv nnogoHowweHun — 0,04-0,15.

OnbineHune Tomara. MNogoHoLWEHNe y TOMaTa HaunHaeTcs ve-
pes 2-2,5 mecsaya nocne nocaaku paccagbl. Tomart — CamoonbInsto-
Lasica KynbTypa, HO B YCIOBUSIX 3aKPbITOrO NPOCTpaHCTBa TeNNUUbl
BO3HUKaIOT Npobrnembl C onbineHnem. [Ans nyywero 3aBA3biBaHUS
NNoAOB paHblue NPUMEHANN BUOpMpPOBaHWE KUCTEW dneKTpomar-
HUTHbIM BUGpaTopoMm. [Ins onbiNneHs TOMaToB UCNONb3YT CEMbM
lwmenew (OT NATU-LLECTM A0 Aecan ceMel Ha 1 ra).

Y6opka TomatoB. BecHon ybopky nnogoB NpoBOAST 4epes
Kaxkable ABa-TPU AHS, NETOM — exefHeBHO. [noabl cobupatot 6e3
NNOAOHOXEK N YKNaAblBalOT B YCTAHOBIEHHbIE Ha TENEXKN ALLU-

77



k. CobumpaloT NNoAbl KPACHOW UM PO30BOWN CTEMEHEN 3PENOCTU.
OBbIYHO pekoMeHAYIoT ybupaTb B pPO30BOM CTEMEHWU 3PENocTw,
Tak kak 6onee KpacHble NnoAbl YCKOPSIOT CO3peBaHME KUCTU, TEM
CaMblM YMEHbLLIAsi HanmMB U Maccy pacrnonoXeHHbIX psgoM Mnro-
[0B.

BbipawmBaHue ToMaToB MO Manoo6LeMHoOM
rMAPONOHHON TEXHONOIUUN
Ha MUHeparibHON BaTe U KOKOCOBOM cybcTpare

MepenoBble TENNUYHbIE XO35INCTBA HaYanM ocBauBaTb TEXHO-
nornm BbipalmMBaHUsa ManoobbEMHbIM FMAPONOHHBIM Crlocobom ¢
UCNOnNb30BaHNEM MMUHEPanbHOW BaTbl (FpoAaH, rpaBumeH unu Bu-
naH, Ho BonbLuee pacnpocTpaHEHNE NMEET rpofaH) U KOKOCOBOTO
cybeTpara.

MuvHepanbHas BaTa, 3aBepHyTas B MIEHKY, YKNajblBaeTCs B
cneymanbHble xenoba. Ceepxy NneHka MMeEET OTBEPCTUS, Ha KO-
Topble ycTaHaenuealoTcs kKybukm ¢ paccagoi. Paccaga nyckaer
KOPHW B rpogaHoBble MaTtbl. KyGuku ¢ paccagon Takke MoryT ObiTb
U3 MUHepanbHou BaTtbl. pogaH Npu 3TOM BbINOMHSAET YHKLMIO
TOMNbKO KOPHEOOUTAEMOW Cpeabl, IUTAHUE NPOBOAMUTCS 3a CHET No-
JasaeMoro pacTtsopa. Manuwwkn pacteopa yaanstoTcs ¢ NOMOLLbIO
LPEHaxHoW cuctembl. MNpy 3TOM KOPHWU pacTeHWin He BbIXOAAT 3a
npegensl rpojaHa U He CBA3aHbl C COBCTBEHHBIM IPYHTOM TEMNMNU-
ypl. MAUTLI MUHEpPansHOW BaTbl MOTYT MCNOMNb30BaTLCA MOBTOPHO,
B TEYEHUE ABYX MeT.

Bbicokas Bnaroyaepxusatowjasi cCnocobHOCTb U BO3AYXOMNpPO-
HML@eMOCTb KOKOCOBOro cybcrpara obecneuvBaioT uaearnbHble
yCnoBusa ANS passuTUSi KOPHEBOW cuctembl. OH sBnseTca 6ora-
TENLINM NO COCTaBy CybCTPaToOM, COAEPXHKUT OONbLLIOE KONMMYECTBO
nuTaTenbHbIX 3NeMeHToB, obnagaet pH, GnaronpusTHoON ans pas-
BUTUSI BOMbLUMHCTBA PaCTEHUN, YTO JENAET ero NPaKkTUYeCKN YHU-
BepcanbHOW cpefon ANnsi BblpalyMBaHUA CamblX pa3HOOOpasHbIX
KyneTyp. Kpome TOro, kokocoBbln cybecTpar He TpebyeT cneynans-
HOW yTUnM3auun.

Mpevmyliectea ManooGbEMHOM TMAPOMOHWKN: MOAAEPXKMBA-
IOTCS 3afaHHble 3HA4YEHWUsI MULLEBOrO pexuma u pH (Tak Kak rpo-
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[JaH HenTpaneH B NnaHe nNUTaHus), ONTUMU3MPYETCS PacxXoa BOAbI
W ygobpeHun, yny4yllaeTcs KOHTPOMb pocTa PacTeHUn (M3MeEHSs
NUTaTENbHbIA PEXUM U PEXUM OPOLLEHWUSI, MOXHO OMNepaTuBHO
BO3€NCTBOBATb HA POCT U pasBUTME pacTeHu). 3TO NO3BONSET
CHU3WUTb TPYAO03aTpathl, NOBbICUTL KAYECTBO NIOAOB U MNOryYarb
Honee Bbicokui ypoxkar (35-50 kr/m?) No cpaBHEHUIO C TPYHTOBbIM
cnoco6om (25-30 kr/m?).

Takon cnocob BbipaluBaHus TpebyeT BbICOKMX NepBOHaYanb-
HbIX 3aTpaT Ha 06opyAOBaHVe 1 MaTtepurarbl MO CPABHEHUIO C rPYH-
TOBOW TexHonornen. OgHako 3kOHOMUYeckas 3PEKTUBHOCTb Ta-
Koro cnoco6a HaMHOro BblILLIE, MO3TOMY 3aTpaTbl OKYMatoTCS.

YpoxanHOCTb TOMAroB MpU MCMONb30BaHUN MarnoobbEMHON
TEXHONOMMM CYLLIECTBEHHO BbILLIE, YEM NPUY BbIpaLLMBaHNA Ha IPYH-
Te (okono 45kr/m? n gaxe 50-55 kr/m? npotus 30 Kkr/m?.

BbipawmBaHue canaTta B 3alULIEHHOM FPYyHTE:
canarHble IMHUKN

CemeHa. [loceB canata MpoOM3BOAUTCA NPV MOMOLUN aBTO-
MaTudeckmx nuHunA. CesdATb PEKOMEHAYETCH  APakMPOBaHHbI-
MU cemeHamu. Canar celoT, kak npasuno, B TOpdsHOW cyb-
ctpar (dbpakuymm 5-15 mnmn 6-16 mMmMm), nockonbky Gonee men-
ki Topc obnajaer BbICOKOW BRArOEMKOCTbIO, MPUBOASILLEN K
nepeyenaxHeHuto cybcrtpata. B Takom Topde pacteHve mo-
XKET 3aA0XHYTbCH, @ KOPHW MoHauany nrnoxo MpOXoAAT Brnybb.
Mocne noceea canar ABOE CYTOK BbIAEPXKUBAIOT B KAMEPE npopa-
WmBaHua npu Temneparype 16-18°C: CrnuvLIKOM BbICOKME TeMMne-
paTypbl HE YCKOPSIOT BCXOXECTb, a8 Ha0BOPOT, CHUXAIOT ee.

MutaHue. K MOMEHTY MOMHOrO packpbITUS CEMSAAONbHbIX M-
CTOYKOB PacTeHMUs y)Ke AOMKHbI NOMy4aTb MNOMHOLEHHOE NUTaHue
C HU3KOW KOHUeHTpaumen pacteopa 0,5-0,6 mCm/cm. lMpu Takon
KOHLIEHTpaLumn cesiHLbl passuBatoTcs ObicTpee. K MOMeEHTY nocaa-
kn B notku EC nocreneHHo nosbiwaercsa 4o 1 mCwm/cm. B aansb-
HelleM KOHLUeHTpaums Haxoautcs B npeaenax 0,5-2,5 mCwm/
CM — B 3aBWCMMOCTW OT Temneparypbl Bo3gyxa, copra, Tpebye-
MOV OKpacku nucteeB. OnTUManbHbIA ypoBeHb pH Anst canara —
2,8-6,1.
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Pexumbl. Canar sBRsSieTCsl KynbsTYpOW XOMNOAHOro Knvumara.
OH nobuT cBET U Briary, Npu HEAOCTaTKe CBETa B XapKylo Noroay
ObICTPO 06pa3yeT LBETOHOCHI, KPOME TOro, NMpu BbICOKOW TeMne-
paType M HW3KOW BMaXHOCTU BO3AyXa YCUNMBAETCS ropedb Nn-
CTbEB, OHWN CTAHOBATCS1 MEHEE COYHbIMU. HeobxoaMmMo NMOMHUTD,
yTO TEeMNeparypa Bbiwe 25°C NpoBOUMPYET LBETEHNE MHOTUX CO-
proB. OTHOCUTENbHAsA BNAXXHOCTb BO34yXa AOMKHA ObITb HE HKE
60-80%.

[ns 60MnbLMHCTBA COPTOB ONTUMAnNbHbIMU SIBMSIIOTCS CrEAYHo-
LLMe PEXUMbI:

e Kamepa npopawuMBaHUA: Temneparypa Bo3gyxa U cyb-
ctpara 18°C, BnaxHocTb Bo3ayxa 100%. B kamepe npopaiyusa-
HNS1 KacCeTbl C CEMEHaMM MOTYT HaxOAUTLCSA OT OAHOro A0 Tpex
OHen;

e paccagHble CTonbl: Temneparypa Bo3sgyxa Houblo 16°C,
AHem 18°C. B 3aBMCMMOCTU OT CE30HA paCTEHUSI HAaXOAATCA Ha
paccagHbix ctonax 10-14 aHew;

e CTONbI BblpallMBaHUA: TEMNEpaTypa Bo3ayxa Houbio 16°C,
aHem 18-20°C. Jletom Temnepartypa BO3gyxa AHEM MOXET MNO-
BbILLATLCS, HO, YTOObI canar CoxpaHun XOpoLUne CBOWCTBA, OHa
He aomkHa 6bIThb Bbile 25°C. Ha camon canartHou nuHuM canar
CTOMT OKOMNO TPeX HeAernb 3VMOW, Aarnee nepuoj COoKpallaeTcs.
Jletom canary HeobxoamMmMo obecneuntb TeHb. BeHTunauma sens-
€TCH OAHVMM M3 CaMbIX UCMONb3YEMbIX U 3PPEKTUBHBIX UHCTPY-
MEHTOB ANs MOHWKeHna Temnepatypbl. MNpumeHenne CO, ycko-
PSET pasBuTME pacTEHN 1 YBEMUUMBAET MacCy KOYaHa, HO MoOpou
SABNAETCH 9KOHOMUYECKM HE BbIrOAHBLIM AN CanaTHbIX KynsTyp. K
TOMY >k&, B JAaHHOM Cry4ae YrMeKucnbI ra3 He JOMMKEH copep-
XaTb HuKakux npumecen. Moatomy oboraiieHne CO, B OCHOBHOM
NPOVICXOAUT C MOMOLLIbIO aKTUBHOW BEHTUMSALMN.

OxnaxpeHue nurarenbHOro pacrBopa. lpu Tennom knu-
Mare nydwe u acddekTUBHEE oXnaxaarb NUTaTenbHbIN pacTBop,
Tak Kak 3TO MOXET NoMoYb usbexarb 6onee fOpororo oxnaxge-
HUA BCen Tennuupl. Temneparypa nuTarenbHOro pacTeopa Bbille
20°C npoBouuMpyeT LBETEHUE canara, YrHeTaeT poCT KOPHEBOW
CUCTEMbI, TaK Kak B pacTBOpPE CHWXaETCs COoAep)KaHWe KUCnopo-
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fa. Kpome Toro, oxnaxaeHuwe pactsopa CAEPXUBAET pasBUTME
rpubka, KOTOpbIA NPUBOAUT K YBAAAHUIO pacTeHnn. OxnaxaeHve
nUTaTenbHOro pacTeopa ovYeHb 3PEPEKTUBHO YMEHBLUAET TEMMNE-
paTypHbIA CTPecc NpyU HEBO3MOXHOCTU NoaaepxaHus Tpebyemon
Temneparypbl OKpy>KatoLLen cpefbl NIETOM.

LiBet nuctbeB. [Ina nosbiweHns pasHoobpasnsa acCcopTUMeHTa
MHOrne kombuHaTbl NPOGYIOT BbipaLLMBaTL BCE HOBbIE U HOBbIE CO-
pTa, Takne Kak kpacHonucTtHble Tuna Lollorosso, HO crankuBaioTcs
€ npobnemon HacblWweHHOCT uBeTa nucra. OguH n TOT Xe CopT
ByAeT SApKO-KpacHbIM Npu BbipalMBaHUM B OTKPLITOM FPyHTe U 3Ha-
YMTENBHO MEHEE UHTEHCUBHO OKPALLEHHbIM — B 3aLLWLLEHHOM.

HacbileHHOCTb LBeTa canara 3aBUMCUT OT HECKONbKMX (hak-
TopoB. Bo-nepBbiX, NOTEHUMan LBETa Nucta SIBMAETCS reHeTu-
YeckumMm. 3a okpacky NMUCTbEB OTBEYAKT MUIMEHTbI XNopodunn
(3eneHbIn) M aHTOUMaH (kpacHbin). KonuuyecTBeHHOe coveTa-
HMe 3TUX NUIMEHTOB onpefenser useTr nucta — Oyaer nu oH
KOPUYHEBbLIM BCMEACTBUE NPUCYTCTBUSA 060MX, 3EMNEHBIM NpU npe-
obnaaaHuu xnopodunna nnu KpacHsIM nNpu npeobnagaHnm aHTo-
unaHa.

Kpome reHeTnyeckoro morteHuuana copra, Ha kayecTBo OKpa-
CKV BNUSIKOT YCINOBUSA BblpalUMBaHns. PacTenus, BbipaljuBaemblie
B YCINOBUWAX NONyTeHW, ByayT MMETb JOCTaTOMHO HACBILLEHHbIV 3€-
NEeHbIV LIBET 1 MEHbLLE KPaCHbIX Y4aCTKOB YEM T€, KOTOPbIE pacTyT
Ha cBeTy. KonmyecTBo KpacHOro nurMmeHTa B NUCTbsIX YBENuYMBa-
€TCH MPU XOPOLLEM CBETE U XOMNOAHBIX YCMOBUSIX BbipaLLMBaHUS.
Hanpumep, netom, koraa pacTteHuss ObiCTpO pacTyT, KpacHbIn
MUTMEHT CTaHOBUTCSH TYCKIbIM U HEHACBILLEHHbIM, YTO NMPUBOAUT
K MEHee WHTEHCMBHOMY LBeTY. bonee BbicOkas KOHLUEHTpauus
nuTaTenbLHOro pacTeopa NpuMBOAWUT Kk 0bOpasoBaHuo GonbLuero
KonuyectBa nurmMeHTa un 0Gonee SpPKOM KpPacHOM OKpacke.
HekoTopbie npon3BoauTenu, 3aMmeyas yMEHbLLUEHNE NHTEHCUBHO-
CTV KPACHOW OKPaCKW, KOPPEKTUPYIOT €€ NyTEM NOBBILLEHWUS Kanusi
B pacTeope.

Du3nonornyeckme HapyLeHus

KpaeBom oxor — nopaxeHue kpast nuctbeB. MoryT 6biTb 3a-
TPOHYTbI CTapbleé BHELUHWE NUCTbS UMW BHYTPEHHWE MOMOAbIE,
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HaxoAsaLWMecs B LIEHTpe po3eTku. [TopaxkeHHble Kpasi OoTMUPALOT U
CTaHOBATCS CyXMMM, Ha NormbLLIEn TKaHN MOTYT pa3BuBaTbCs pas-
NUYHbIE THUANW, NMPUYEM KaK Ha canaTHOW MUHMK, Tak U No3xe, B
MarasuHe. Yalle BCero KpaeBoW OXOr BCTPEYaETCH, Koraa pacre-
HWE NOYTK roToBO K YOOpKe No3gHen 3MMOI, BECHOW U NETOM, T.€.
NPV ANWHHBIX CONMHEYHbIX AHSIX U TEMNMbIX YCMOBUSIX.

KpaeBow 0xOr BHELUHUX NUCTLEB Yallle BCTPEYAETCH B BECEH-
HUX nocagkax nocne paboTbl BEHTUNSATOPOB (MK POPTOHKM Obinn
OTKPbITbI) B COMNMHEYHbIN AEHb C XONOAHbIM BETPOM. KpaeBow oxor
BHYTPEHHUX NIUCTbEB 4acCTO BCTPEYAETCA paHHEeW BECHOW, Korga
hOPTOYKM eLLe He OTKPbIBAIOT, BMaXKHOCTb B Cpeae pacTeHWi Bbl-
cokasi, TpaHcnmpayms orpaHuyeHa. lNposegeHHble nccneaoBaHms
Mo BbISIBMEHUIO MPUYNH MOPaKEHWS NO3BONWMNW CAEnNaTb BbIBOA,
4YTO 3TU MOBPEXAEHUS, NPEXE BCEro, KOHTPONUPYIOTCS FEHETU-
YECKUM haKTOpPOM, HO Ha HEro OKasbiBaloT BIUSIHUE WU YCIOBUS
BblpamBaHus. MoBpexaeHne Bbi3bIBAETCA HELOCTATOYHbLIM MO-
CTYNNEeHneMm Kanbuusi B kpan nucta. Npu aToM cogepkaHue Karnb-
UMs B pacTBope He UMEET 3HaJYeHUs], Tak Kak 3aTpyaHeH UMEeH-
HO «TpaHcnopT». Kanbuuin No pacTeHuio nepesBuraeTca ¢ TOKOM
Bogbl. CyLecTBYyIOT ABE OCHOBHbIE MPUYUHBI 3aTPYAHEHHOrO ne-
PEeABWKEHNS KanbLMsl MO pacTEHUIO:

e HU3Kasl BNaXXHOCTb BO3AyXa, Npu 3TOM NUCT ncnapsiet snary
BbicTpee, YeM KOPHU MOTYT ee A0CTaBWUTb. B OCHOBHOM CTpaaatot
BHELWHWe CTapble NUCTbA;

e BbICOKas BMa)KHOCTb BO3Ayxa, Korga UCNapsercsi CrULLIKOM
mMano snarn. B OCHOBHOM CTpagaloT Monogble NUCTbsl, HAaXoAsA-
LLMeCs B LIEHTPE PO3ETKMU.

YcnoBus, Cnoco6CTBYIOLME NOSABMEHUIO KPAEBbLIX OXOroB:

BbICOKasl Temneparypa npu COnHEYHO Noroae;

HM3Kaa Temneparypa Bo3ayxa W/unm nutaTtenbHOro pacreopa;

HU3KUA ypoBeHb pH;

rOpsiYMN Cyxoun BETEP;

HU3Kasa BMaXKHOCTb BO3AYXa,

BbICOKasl BNaXXHOCTb BO3AYXa;

nepecrpaviBaHue pacTeHuii Ha NUHWK,

BbICOKasl KOHL@HTpaLuMsa NUTaTeNbHOro pacTeopa;
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cnabasi kKopHeBasi cucTema 1s-3a NoxXoro CHaGXeHWS KUCNOpPO-
AOM 1nu rnbenb KOpHeW;

pe3kasi CMeHa noroael;

HU3KWIA YpOBEHb MarHus U 6opa Takke MOXeT cnocobCcTBOBaTh
MOSIBMNEHUIO KPAeBOro OXora.

CyLUecTBYIOT 1 Apyrvue NpudnHbl NOSIBMEHWS KPAeBOro OXora,
KOTOpble He CBSi3aHbl C pacnpeaeneHnemM KanbLuusi B pacTeHUsIX.
310 MOryT ObITb NOBPEXAEHUS, Bbi3BaHHbIE 06paboTKom repbum-
AaMu Unu ConsIMU NPU BHEKOPHEBBIX NMOAKOPMKaX.

MpenoTBpaTUTL UM CBECTU K MUHUMYMY NPOSIBNEHUS KPaeBo-
ro o)ora MOXHO CreAyLLMMU METOAAMU:

e He JorycKaTb YCnoBuiA, 6naronpusTHbIX 4NS €ro NosiBrNEHUS;

® KOHTPONMPOBATb CoAEPXKaHMe KanbLuWs B pacTBOpE,;

e nsberatb BbICOKUX YPOBHEN Kanus 1 a3oTa B pacTBoOpe;

® 1ICMOMb30BaTb B OCHOBHOM HWUTpaTHylo opmy asorta, a He
aMMOHUIHY!IO;

e OnpbiCkMBaTb pacteHns HuTpatom kanbums 0,01% B
Havane/cepeavHe BblpaLYMBaHUS UMW NPU MOSIBEHUN NEPBbIX
CUMMMNTOMOB OXOra;

® OTKpbIBaTb POPTOUKM NOCTENEHHO.

CreknoBuUAHOCTb. Ha kpasix NUCTbEB NOSIBNSIOTCA 0OBOAHEH-
Hble CTeKnoBuAHbIe BrecTswme y4acTku. Ecnm cpouHo He NpUHSTL
Mepbl, KNEeTKM N1cTa paspblBatoTcs U rmbHYT, 06pasys HEeKpo3bl.
MockonbKy NUCTbsi NPOAOIHKAOT PacTy BOKPYr MEPTBbIX obnacTen,
OHW CTaHOBATCH WCKPUBMEHHBIMU. HEKPOTU3MPOBaHHbIE Yy4YacTku
MOTyYT 6bITb MHPULMPOBAHBLI BTOPUHHOWN rHUMbIO. CTEKNOBUAHOCTb
pasBMBaETCS, KOrAa KOPHU BNUTLIBAIOT BOAY ObICTpee, YeM NNCTbS
ee 1cnapsitor. ATO NPOUCXOAUT B YCIOBUAX BbICOKOW OTHOCUTENb-
HOW BNa)KHOCTU, 0COBEHHO NP NacMypHOWN Un TyMaHHOM noroge,
Koraa HeT CMbICrna AepXaTb BbICOKYIO TEMMepaTypy Bo3ayxa unu
He NPOBOAUTCA BEHTUMSALMS.

Kpome Toro, CTeknoBUAHOCTb MOXET NPOSIBATLCA MOCHE XO-
NOAHOW HOYM NpU SiCHOM Hebe, YTO 3acTaBnsSET NMUCTbS OXNaXK-
JatbCA A0 YPOBHSA HWXE TemnepaTypbl OKpY>KaloLero BO3Ayxa.
McnapeHne ¢ XonogHbIX NMUCTbEB OYeHb criaboe. B Takue Houm
Bnara u3 BO3fyxa KOHAEHCUPYETCH Ha XOMOAHbIX JNCTbAX M
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yXYALWAeT cutyaumio. Bnara moxer Takke KOHAEHCMPOBAaTbCS
Ha XonogHbix enobax u kanarb Ha pacTeHus cBepxy. Xyaluas
cuTyaumst CKMNaabiBaeTCsl, Korga Temnepatypa He najaer jo-
CTaTOYHO HM3KO, 4TOObI aBTOMAarMyecku BKMOYMNCS oOborpes
Tennuupl.

Ecnn Hebo ocTaeTcs SICHbIM B TEYEHWE CNEAYIOLLEro AHS, TO
MOBbILUEHUS TEMMEPAaTypbl MOXET ObITb AOCTATO4HO, YTOObI CTE-
KNOBUAHOCTb nc4esna, Ho ecnn Hebo nokpeiBaeTca obnakamu, He-
06X041MMO NPUHMMATL MEpbI.

Temneparypa pacTBopa TakkKe MOXET BMUATb Ha MosABMEHue
CTEKNOBUAHOCTW. Ecnun pacTBop Tennbi, KOPHWU OCTaHYTCS aKTUB-
HbIMW 1 NPOAOIKAT NepesasaTb BOAY B NMUCTbS, AaXe KOrAa BO3-
LYX XOMNOAHBIN U NNCTbSI HE CNOCOBHbLI TpaHcnnpuposarb. Msrkue
pacTeHus, T.e. PaCTEHUs1 C HECUIbHBIMW NUCTBAMU U HU3KUM CO-
AepXaHnem Cyxoro Bellectsa, 6onee BOCMPUUMYMBBLI K CTEKMO-
BMAHOCTM, YEeM XOPOLLO cBanaHCUpOBaHHbIE pacTeHus.

Mepbi 60pL6bI

PacmeHusi G0mKHbI 6bimb CUNMbHLIMU., OTO BO3MOXHO MpU
xopowem banaHce Mexay OCBELLEHHOCTbIO, TEMMNEPaTypon BO3-
Ayxa n BnaxHocTbo. [pyn nacmypHoOW noroge HeOOGXOAMMO WH-
TEHCMBHO BEHTUNMPOBaTb TEMMNULY AHEM U HOUYbIO. [1OBbILLEHHbIN
ypOBEHb a30Ta B MUTATENbHOM PacTBOPE MOXET CTarb MPUYNHON
NOSIBIEHNSA CTEKNOBUAHOCTU, TaK Kak a3oT NpoBoLMpyeT popMmnpo-
BaHWe BEreTaTMBHOIO PacTeHus C pPbIXIon TKaHbto. KoHUeHTpauust
nuTaTenbHOro pacteopa AofmkHa ObiTb okono 2 mCm/cm, Gonee
HU3Kasi KOHLEHTPpaUWs Takke MOXET NPUBECTU K NOSIBNEHUIO CTe-
KNOBWUAHOCTW.

UN3becamb ebICOKOU enaxHocmu. BenTunaums npu nac-
MYPHOW MOroge MOMOXET MPefoTBPaTUTb BbICOKYIO BMaXKHOCTb.
BeHTunsunoHHele oteepctusi (PopToUKM) JOMKHbI ObITb OTKPBITHI
JOCTaToOYHO LUMPOKO, YTOObI MOMy4UTb BO3AYLUHbIE MOTOKW Hag U
MeXZy pacTeHUsSMMU, HO CUMbHBIX CKBO3HSAKOB Heobxoaumo nsbe-
ratb. MonesHo NPOBEHTUNNPOBATL TENNULY U B KOHLE AHS, YTODbI
YMEHbLUWNTL HaKOMMEHHbIN B BO34YyXe BOASHOWN nap.

TwaTenbHbIA OCMOTP NOCAaAOK KaXAblM AeHb. Hanpumep,
€CNn paHo YyTpoMm OBHapyeHa CTEKMOBMAHOCTb Ha pPacTEHUsIX,
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Heobxoaumo yBenuunTb Temneparypy Ha 3-5°C u nogaepxusarb
€e Ha 3TOM YpOBHEe B TeYeHue 2 Y. OTO NpUBEAET K CHWKEHUIO
BNaKHOCTW BO3Jyxa W MOBbICUT TEMNEpPATypy NMUCTLEB, NO3BONUB
pacTeHVsIM MHTEHCUBHO MCMapsTb Body B BO3ayX. 3atem Heobxo-
AVMO MPOBETPUTE TENNMLY, YTOObl YAAnNuUTb CbIPOW BO3AYX Nepes
BO3BPALLEHNEM K HOPMarbHbIM JHEBHBIM pexuMam. He cnegyet
ucnonb3osarb nogkopmkn CO,, KOraa Ha pacTeHusax HabnoaatoT-
€A CUMMNTOMbI CTEKNOBUAHOCTU. MNpn HEOBXOANMOCTM LMK Harpe-
BaHWe / MPOBETPMBAHUE NOBTOPSIOT.
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MNpunoxeHue

CeeToBble 30HbI Poccuiickon ®epepauumn

Hoeropogackas obnactb
Mckosckas obnacTtb
Pecny6nuka Kapenus
Pecny6nuka Komu

PernoHbl CBeToBble 30Hbl U PAP
1 2
| ceemoeas 30Ha
ApxaHrenbckas obnactb
Bonoroackasn obnactb
IleHnHrpagckas obnactb
MaragaHckas obnactb Cymma PAP —

110-220 kan/cm?

1l ceemo

6as 30Ha

MBaHoBCckas obnactb
Kuposckas obnactb
Koctpomckasi obnactb
Hwxeropogckas obnactb
Mepmckas obnacTtb
Pecny6nuka Mapuii 3n
Pecny6nuka Mopaosus
TBepckasn obnacTtb
Yamyprckas Pecnybnuka
Yysauuckas Pecny6nuka
Apocnasckas obnacrb

Cymma PAP —
400-580 kan/cm?

Kanyxckas obnactb
KpacHosipckuii kpan
KypraHckasi obnactb
Ivneukas obnacrb
MockoBckas obnactb

1 2
lll ceemoeas 30Ha
Benropoackas obnacrtb
BpsiHckas obnactb
Bnagumupckas obnactb
BopoHnexckas obnactb
KanuHuHrpaackas obnacrb Cymma ®AP —

610 -970 kan/cm?
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lpodomkeHue npunoxeHus

1

2

Opniosckasi obnacrb
Pecnybnuka bawkoprocTtaH
Pecnybnuka Caxa (AkyTtus)
Pecnybnuka TaTtapcTtaH
Pecny6nuka Xakacusa
PasaHckas obnactb
Ceepanosckas 06nactb
CwmMoneHckas obnacrtb
TamboBckas obnactb
Tynbckas obnactb
TiomeHckas obnactb
AnTarnckuii kpan
AcTpaxaHckasa obnactb
Bonrorpaackas obnacrb

Cymma QAP —
610 -970 kan/cm?

IV ceemoeas 30Ha

MpkyTckasa obnactb
Kamuarckas obnactb
Kemeposckas obnactb
HoBocubupckas obnactb
Omckas obnacTtb
OpeHbyprckast obnactb
MeHseHckasn obnactb
Pecnybnuka Antaii
Pecny6bnuka Kanmblikus
Pecnybnuka TbiBa
Camapckasi obnacrb
Caparosckas obnacrb
YnbsiHOBCKasa 06nacrb

Cymma AP —
1000-1380 kan/cm?

V ceemoeast 30Ha

KpacHogapckui kpan (kpome
YepHomopckoro nobepeibs)
Pecny6nuka Aabires
Pecny6nuka Bypsatus
Pocrosckas obnactb
YutnHckan obnactb

Cymma GAP —
1450-1670 kan/cm?
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lpodomkxeHue npunoxeHus

[

2

VI ceemoseas 30Ha

KpacHogapckui kpaii
(YepHoMoOpckoe nobepexbe)
KabapauHo-Bankapckas
Pecny6nuka
Kapavaeso-Yepkecckas
Pecny6nuka

Pecny6nuka OarecraH
Pecnybnuka UHrywetus
Pecnybnuka CesepHasi OceTusi —
AnaHus

CTaBpononbLCKui kpan
YeueHckasa Pecnybnuka

Cymma AP —
1770-2080 kan/cm?

VIl ceemosas 30Ha

Awmypckas obnactb
Mpumopckuin kpaii
CaxanuHckas obnactb
XabapoBckuit kpan

Cymma AP —
2370-3450 kan/cm?
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